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CO3 BACHI

byn oxyneik ©O30exctan PecnyOnukacsl Munucrpiep KaOuHeTiHiH
2017 xwu1 6-coyipaeri «Kanmbpl opTa koHE OpTa apHayJIbl, Kocion O1TIMIHIH
MEMJIEKETTIK OUTIM CTaHAAPTTAPBIH OCKITY TypasbDy 187-caHabl KayabIChIHA
colikec, OMOJIOTHSI TIOHIHEH KOMIICHTEHIIMUSUIBIK »KaHJacyFa OarbITTaliFaH
MEMJICKETTIK O171iM CTaHIapThl HET131HE TANBIHIAIIbI.

Kanipni okymisl! 5—-9-ceiHbinTapa OMONIOTUSHBIH OeJiMiepl ecernTer-
reH OOTaHMKa, 300JI0THS, aJaM >KOHE OHBIH JACHCAYJIBIFbI, I[UTOJIOTHUS
KOHE TeHETHKAJIBIK HETri3epi CUSAKTHI OemimMuepni YHpeHyae emip Kaibll-
TapblHbIH allyaH TYPJUIILl, OJApHblH €peKIIeNIKTepl, Heri3ri OHojo-
THSUIBIK TYCIHIKTEp, TEOpHsUIap JKOHE 3aHJIBUIBIKTAPMEH TaHBICTHIH. 10-ChI-
HBINITA ajFalll MEHrepreH OUTIMAEpIHJI MpPaKTUKaAa KOJJAHBIN, ©MipJiH
(KYHENTyaiH) TOMEH KYPBUIBIM JIOPEKECIHEH >KOFapbl KYPBUIbIM J9pe-
KeciHe JieiiiH TaburaTka OipKenKi )Kyie peTiHie Kapay, OMOJIOTUsIIBIK TYCi-
HIKTEp, TEOPHUsIap MEH 3aHJbUIBIKTAPIbl TYTAC TYpAe Oip jKyiere KenTipy/i
YHpEHeCiH.

TakpIpbIlT MA3MYHBIH 3¢HiHMEH OKBITI IITBIFBII, ITalIaTaHbIIFaH MaPTTHI
Oenriziep HeriziHae OepiareH TanchblpMalapbl TOJBIFBIMEH OPBIHIAYBIH
OonamrakTa TYJIFa PETIHIE KaJbITacy, FHUIBIMH JIYHHETe KO3KapachlH
KEHEUTY jKoHE SKOJIOTUSUIBIK OMlayFa ve 00JyblHa MYMKIH/JIIK JKapaTa/bl.

OKynbIKTaH Maigananyia TOMEHAET] MapTThl OenruiepacH nanianaHbl-
TaIpl:

Tipek co3nep
Cypakrap MeH TancbipMaJap
OsnirineH opbIHAAy YIIIH TancslpMasap

Toyencizaik  O30€KCTaHHBIH  KEMEIIKKE  YMTBUIATBIH — TEP3€HTI
peTiHIe OH HET13[ACpiH TePeH MEHrepim, Oonamrakra OHMOJOTHSIAAH aJFaH
KOMITETCHIIUSIAPhIHA HETI37CNITeH TYple KOCINTIK MaMaH TaHzam, aepoec
eMipJie 63 OPHBIHJIBI TaOybIHAA COTTUIIK OOJICHIH.



I TAPAY. BUOJIOTUAJIBIK )KYHUEJIEP TYPAJIbI TYCIHIK

1-§. BUOJIOI'USA — TIPIHIJIIK TYPAJIBI F'blJIBIM

buonorus sxepaeri eMip/iH 6apiblK KOPIHICTEPIH, OHBIH TYPJIl 19PEKEET1:
MOJIEKYJIa, JKacyllia, ar3a, Momyisius (Typ), OMoreomneHos (3kocucrema), Ouoc-
(bepa nopexkecineri Ti3iMaepaiH 0apIbIK KUBIHTHIKTAPBIH YHPEHET].

bronorusHeIH Heri3ri Makcarbl Tipl aF3ajapiAblH KYpbUIBIMBL, ©31HE ToH
EpEeKIIEIKTepl, KOOCI01, OpKEHACYl, KeNIN MIBIFybl, TAOUFU YKbIMIApIA JKOHE
eMip Cypy OpTackIMEH ©3apa KaTbIHaCTap/ bl YHPEHY OOJBII TaObLIa bl

buonorus arayel ¢paniy3 ranasiMbl K. b. Jlamapk neH Hemic FalbIMBbI
I P TpeBupaHnyc >kaFblHAaH TIOHT€ EHTI3UINeH OO0NbI, «OUOC» — TIPIILIIK,
«JIOTOC» — FBUIBIM JICTCH MaFbIHAHBI OLIIpE/I.

AnmamaapasiH JeHCAyIBIFBIH CaKTay, TYpJIl aypyJapAbl eMIey *XKoHE ojap-
JIBIH aJIJIBIH aJly, aJaMHBIH OMIpiH Y3alUTThIPY, TAOUFATTaFbl CUPEK OCIMIIKTED
MEH >KaHyapJjapIblH TYpJIEpiH KOpFay, KYHapibl OCIMIIK Typiepi, eHIMi
’KaHyap 3aTTaphl, )kaHa epeKILIeIIKKEe He MUKPOOPraHU3M LITaMMIapbIH Kapary,
aJ1aM3aTThl canalibl a3bIK-TYJIIK OHIMIAEPIMEH KaMTaMachl3 €Ty CHSKThI KaXKeTT1
npoGiemManap/Ibl menry OMOJIOTUSHBIH OpKeHIeyiHe OalIaHbICTHI.

BuoJiorusi moHiHiH TapMaKTapbl. buonorus dyHmaMeHTan )KoHE KOMIUIEKC
noH Oonbin ecenreneni. DyHAaMEeHTAI ITOH JCT aTalybIHbIH ce0ebi, Onomorus
MEIUIIMHA, TICUXOJIOTHUS, arpOHOMUS, a3bIK-TYJIK ©HEpKaciOi, dapmakonorus
YIII1H TEOPHUSIIBIK HEeT13 00JIca, KOMIUIEKC ITOH PETIH/IE KOIITETeH TapMaK MoHAep/I1
o3 1II1HE aJabl.

Texcepy oObekTiHE colikec OHMoorus MoH1 OlpHele cananapra OeliHeIl.
boranuka — eciMIikTep, 300J10TMS — JKaHyapiap, MHUKpPOOHOJOTHS —
MUKPOOPTaHU3M/IEP, MHKOJOTHS — CaHbIpayKyJIakKTap, THIpPOOHONIOTUS — CY
OpTacChIHJIAFHI aF3aap, NaJeOHTOJOT s — Ka30a TYpiHAETI aF3anap, aji 3KOJIOTUs
ar3alap MEH MYXHUT apachlHAAFbl KAThIHAC >KaWJbl MOH OONBIN TaOBLIAIBL.
buonorus Tipi ar3anapabiH Keiibip KepiHICTEpiH Tekcepy OoMbIHIIA Aa Typii
noHzAepre OesiHeAl. AHATOMHUS — ar3ajap MyIeiepi TY3UTyiH, (U3HOIOTHS
(GYHKUUACBIH, SMOPOJIOTHsS — YPBIKTHIH (3MOPHOH) JaMyblH, CHCTEMaTuka —
aF3ajapJblH CHCTEMAaTUKaJbIK TONTApbIH, ©3apa TYBICTHIK KAaThIHACTApbIH,
9KOJIOTHS - KaHyapJiap dJIEMiHiH TOPTiOiH 3epTTEHII.

buonorusHeiH keibip camanmapbl 0acka TaOWFU TOHACPAIH BIHTBIMAK-
TAaCTHIFBIHJIA TMaiija OoiFaH. BHONOTUANBIK cUcTeMasapia maijia OonaThiH
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¢bu3MKanbIK TpouecTep onodusnKa, ar3anapAblH XUMUSIIBIK KypaMbl, Olapaarbl
XUMUSIIBIK TIpOLIeCTepAl OMOXUMMS, Tipl aF3ajapAblH Kep JKy3lHIE Tapaiy
3aHIbUIBIKTApbIH Ouoreorpadus moHi yiipeHeni. boranuka ar3amapbl TIpUIUTIK
HIBIFAPMAIIBUTBIFBIHBIH ©31HE TOH EPEKIIETIKTEPIH >KOHE TY3UTylH HEri3 eTim
TEXHUKAIBIK CHUCTEMaJap/abl >Kaparyapl, al OMOTEXHOIOTHS Tipl ar3anapiarbl
OHMOJTOTUSUTBIK TIPOIIECTEP/II ICTEN MIBIFAPy KOCITOPBIHAAPBIHA KOIIAHY/IbI MAKCaT
eTiIl KOSIIbL.

Kasipri kyHae ajxam3ar KOFaMbIHBIH ©CY Jopexeci OMOJNOrusl MOHIHIH
JaMybIHA KOII KarblHaH OaliIaHbICTHI.

buoJsiorusi moHiHIH FbLIBIMM 3epTTey JaicTepi. buonormsma Tipi
ar3ayapAblH OMIPIIK >KUBIHTBIKTAPBIH YHPEHY YIIIH TOMEHIET1 OMiCTEep/CH
nalfganaHblIaIbL.

Ky3zemy 20ici. Arzanap MeH onapasl KOpIIamn TYpFaH aiiHajlaMmbI3aa
KE3/IeCEeTIH OKHFajap/pl Oakbuiay, OCHHENEYy »KOHE aHalIM3 €Ty MYMKIHIITIH
Oepeni. byn omic keHe 3amaHnmapaaH OacTtam FaJbIMIAp >KaFbIHAH JIOJIEII
MaTepuajiapAbl KUHAY JKOHE OHBI OeiHeney YIIH KEeH KOJJIaHBUIFaH.
XVIII raceipmna Oyy1 omicTiH KOMETiHIE OMOJOT FajbIMIap jKaHyapjap MeEH
OCIMIIKTEepAl cumarTar, OcifHeNey >KOHE JKMHAIIFaH MaTepHasIapIbl TOPTIIKE
CaJlyMEH IIYFbUIJaHFaH.

Canvicmuipy 20ici. Op Typil OUONOTHSUIIBIK Ti30€KTEpIiH Ty3U1yl, PyHK-
UACH, KYpPaMIbIK O6JIriHIeri YKCACThIFbI MEH aWbIpMAallIbUIBIKTapIbl ca-
JBICTBIPY OJIICI KOpAEMIHAEC YHpEeHIIeAl. ATaIMBII OMICTCH CHCTEMATHKa,
MOPGOJIOTHS, AHATOMHSI, TTAJICOHTOJIOTHSI, YMOPHOJIOTHS TIOHJIEPIH/IE MMaiana-
HbUTaAbl. CanbICTRIPY SICI JKOPAEMIHIIE JKAacyIIa TEOPHUACHI, OMOTCHETHKAIIBIK
3aH, HOCUIAIK KYOBUIMANIBUIBIKTBHIH TOMOJIOTHSUIBIK KaTapiiap 3aHbl OWan
TaOBLIFaH.

XVIII racbipan 6acTan KeH KoJJaHblIa OacTaraH OyJI ofic OMOIOTHUSIIBIK
00BEKTTEp, OKIUFAa MEH MPOIECTEP apAChIHIAFbl YKCACTHIK ITEH albIPMAIIbLIBIK-
Tap/bl aHBIKTAY apKBUTBI OJapbIH MAaHBI3BIH alllyFa MYMKIH/IIK JKapaTThl.

Tapuxu 2a0ic. AtanMbllml omic op TYPJi CHCTEMATHKAJBIK TOMTAPIBIH
HBOJIOLUSUIIBIK MIPOIecTe maiaa OOMybl, JKeAeACTTIPYAl IoIeaep KOMEeTiHae
TYCIHY JKOHE ojapAbl ajlJblHHaH Oap OOJFaH [9JENJEPMEH CallbICTHIPY,
ar3ajapbIH naiaa 60ybl MEH 1aMyBbl, OJIapIbIH TY31TiC MEH (DyHKIMSUTAPBIHBIH
KYypZeseHin 6apy 3aHIbUIBIKTApBIH OUTII amyFa MyMKIHIK 0epeni. Coi apKbUTbI
ar3ayapiblH Maiga 0odybl MEH TapuXH ©pPKEHIEYl 3aHABUIBIKTAPBIH HET13/1eTl
O0epy MymKiH. Tapuxu omic op TYpiii 3pa MEH 3aMaHJap/a ar3ajapiAblH Haiiaa
001yl )KOHE OPTaHUKAIBIK 9JIEM 3BOIIOIMSICHIH YHpeHyae KOJIIaHbLIa b,



IKcnepumenmmik (masxcipuode) 20ici. ApHalibl YUBIMAACTBIPBUIFAH KaF/Aaii1a
TIpi aF3aJIap/IbIH TY3UTy1, ©MIp MPOLIECTEPIH YUPEHY IKCTIEPUMEHTANT 9JIIC ApPKbLIBI
JKy3ere acblppiianbl. by ozic ar3amap/blH 1C-9peKeTl, KYPbUIBIMBI, JKUBIHTBIK
Ma3MYHBIH TOXKIpUOENIep KOMETiHJIe TEepPEeHIpPEeK 3epTTey MYMKIHIITIH Oepei.
['Menzaenain HOCUINEHY 3aHABUIBIKTApbIH YHPEHyre apHajfaH >XYMbICTAaphl
MOHZE TIKIpUOE SICIH KOJNTaHYABIH >KapKbIH YJTIiCi O0mansl. bruomorusbik
3epTTeyaep YIIH 3aMaHayH Kypaid-KaOIbIKTapIbIH IMaiiaa 00yl Oy oficTeH
KEH naiiianany MyMKIHAITIH Oepi.

Mooenvoecmipy 20dici. BUONOTHSIIBIK 3epTTeyiepie KeHIHEH KOJJaHbLIbII
KATKaH MOJENBACCTIPY OMICIHIH MaHbI3Bl TIpl TaOWUFATTarbl OKHUFallapMeH
OJlapAbIH KAacCHETTEpiH MaTeMaTHUKajblK Oenriiepre aiHaIAbIPBIN, MOAETH
TOpi3ne KaWTa TIKTeNn YHpeHyldeH Typaasl. buomorusiblk mpouectepi,
ABOJIFOIUSHBIH, Op TYpJl OarbITTapblH, JKOCHCTEMaiap MeH OuochepaHbIH
JaMybIH KOMIIBIOTEP/IE MOJENbIECTIPY apKbUIbI Naiia 00ysl MyMKIH OOJIFaH
Ke3/IeMCOK >KaFlaiap/ibl alIbIHHAH 01Ty MYMKIHIT1 KapaTbUIIbl.

buonozusa naniniy npoonemanapel. buonorus moHiHAE o1 ©3 HIEHIIMIH
Tanmaradn OipHeme mpobiemanap Oap. OMipaiH, aJaMHBIH Maina OoOmyHl,
0ac MUSHBIH KbI3METI MEXaHH3MJIEPIH YHPEHY apKbUIbl aKbLJI-OM JKOHE KaIlbl
3aHJIBUTBIKTAPBIH TaHy, SMOPHOHAN JaMy/la TeHETHKAJBIK akKlapar HeTi3iHze
YIIa, Opra”iap MeH aF3aHbIH IaMybIH YHUPEHY CONapAbIH KaTapblHaH.

JlyHue >Ky31 TYpPFBIHIAPBIHBIH CaHbl KbULAAH-KBUIFA apThil Oapyaa.
CoHbIMEH, OHMOJIOTHS TOHIHIH alJbIHIA TYPFaH KaXKETTI MIHIAETTepAiH Oipi
azaMIapAblH a3bIK-TYJIIKKE OONIFaH KakKeTIH KaMTaMmachl3 eTyre KapaTbUIFaH
TEOPHUSITBIK JKOHE MPAKTUKAJIBIK ITpoOiieMaap sl MIenTyieH Typaasl. by camanga
CEJIKIUSAA KOTl )KbUIIapaH Oepi KOJIAHBII KeJie JKaTKaH JUTHOPUITEY, TaHAay
OMICTEpPIHEH ThIC, T€H HMHXKEHEPIIrl — TeHAEpAl CHHTE3/eY, KOIIIpil OTKi3y,
COMaTHKaJbIK jKacyllajJapblH JUrHOpuaTey, ajuloheH — ar3aiap/bl KeTUIIIpY
oHe 0acka dJIiCTep/IcH Maiianany KeH KeJeM e THIMTI O0JaIbl.

Anamaapaarel HOCUIIIK aypyJaapAbl YHPEHY, OolapblH allblH aily Iapa-
JapbIH ICTEN IIBIFYy JKOHE MPaKTUKaga KOJIJaHy ©Te MaHbI3Ibl €CEenTelei.
byn mpoOmemMaHbl HOTHIKENI WICNIy Te€H HWHXKEHEPIITri MEH OHOTEXHOJIOTHS
cajaJlapbIHbIH IaMybIMEH THIFbI3 OalIaHBICTHI.

Kazipri yakpITTa €H KayilnTi OKWUFajJapIblH SKOJOTHSJIBIK OpPTaHBIH Ha-
mapianysl ecenreneni. by ocipece, agam yiiH eTe maiaaibl OOJIFaH OCIMIIK
MIeH KaHyapJap TYPJEpiHiH KbUIJaH-KbUIFA a3aiiblll 0apa KaTKaHIbIFbl KO3re
Tyceni. buonorus moHiHIH anApIHAA TYPFaH mpodieMaapsiH O0ipi kaHyapiap,
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OCIMJIIKTEp TEHJIIK KOpbIHA CAaKTay OMICTEpIH ICTEMN IIBIFY YXOHE MpaKTHKara
YCBIHYJIaH TYPAJIbI.

FoubIMU-TeXHUKAHBIH JaMybl, aybll IIAapyallbUIbIFbl KOHE JKEKe eMiple
TYPJi XUMUSUTBIK 3aTTap/iaH MaiaanaHyIblH HOTHKECIHIE apThil Oapa )KaTKaH
OHEPKACII, TPAHCIIOPT MEH TYPMBICTHIK KOKbICTap/Ibl KATa OH/IEY, TAOUFaTThIH
JIACTAHYBIHBIH AJIJIBIH aJTy HET13T1 MIHJIET OOJIBIN eCenTeme/i.

Tipek co3mep: MeUIIMHA, CENICKITHS, ATPOHOMUS TICUXOJIOTHsI, (hapMOKOJIOTHSI, OHO-
TEXHOJIOTHSI, MUKPOOHOJIOTHSI, MUKOJIOTHsI, TUAPOOHOJIOTHS, TIAJICOHTOIOTHsI, OHO-
HUKa, SKOJIOTHs1, 0AKbLIAY, CAITBICTHIPY, TAPUXH, SKCIICPUMEHTANIJIBI, MOJICITBICCTIPY.

Cypakran neH rancbipmajap:

1. 3amanayu OMONOTHS MIOHIHIH ©31HE TOH €PEKILEIIKTEPiH aHBIKTA.

2. XXI racwipma OHONOTHS TIOHI MIEMTiMIH TaOybl Ka)KeT OOJFaH MpoodaeMaIapIasl
caHam oep.

3. Buosorust noHiHIH HETi3ri MakcaThl MEH MIHACTTEPiH TYCIHIp.

4. BHONOTUSHBIH TaMyBIH/IA CATBICTRIPY MEH OaKpliIay OJICIHIH HETi31 HellepIeH
Kypairan?

5. Tapuxu oiCTiH FBIIBIMU HETI31 Hege?

O3nirineH opbIHAAy YIIIH TancbIpMa:
Buonorus noHiHIH FRUIBIMU 3€PTTEY 9MIICTEPi KOMETIHE MM TabaThIH
npoOeManapibl jxas.

B1oJIorusiHbIH FHUIBIMHU- ATaJIMbIII dicTep KOMeTiHae
3epTTey daicTepi nienrijieTin mpooJjemaJiap

Bakpunay omici

CanpICThIpy oici

Tapuxu omic

DKCIIepUMEHTANIBI IiCi

Mopenbaectipy oaici

2-§. OMIPAIH MAHBI3bI MEH TIPINIVIIKTIH EPEKIIEJIIKTEPI

Tipwisik mMaHbI3bl. bruonorust moHiHIH AaMybl OapbICEIHAA ©TE KO
FaJIBIMJAp TIPUIUTIKKE TYCIHIK Oepyre opeKeT KacaraH: TIpIILUIiK — OnocdepaHsbl
KYpaiapl ’KoHE ©3TrepTipeal, TIPUIUTIK — Tipl aF3aiap/ia TIpIIUTK MPOoLecTepain
naiaa Ooysl, TIPMIUIIK — OYJI Tipi aF3ajlap/iblH HOCUIJIK aKnaparThl ypHaKTaH-
YpIIaKKa ©TKi3y apKbUIbI ©3-031H KapaTaThIH MPOIECC.



TipurimikTiH MaHBI3BI ©TE KeH TYCiHiK. M. B. BonkeHIITeHAIH cUTIaTTaybl
oopiHIIa: «Kepae nmaiiga OosraH Tipl aF3ajnap, OMONOIUMEpIIEP: aKybl3 JKOHE
HYKJIEUH KbIIIKbUITapbIHAaH Ty3uireH. Onap e3-e3iH 0ackapa ayaTblH, jKapara
anarblH allbIK XKYHUEIep».

ATaMBIII cUTIATTaMara COWKecC, Tipl ar3ajlap CHIPTKBI OpTajaH KaKeTTi
a3bIK 3aTTap/bl KaObUIIAIbI, KEpEKCi3 oHIMACPAl 06l MIbIFapabl, HyKJICHH
KBIIIKbUIAApJa KOATAJNFaH HOCUIMIK aKmapaT HeTi3iHIe aKybl3gap CHHTE31H
XKY3ere achIpaibl, SKOJIOTHSUIBIK OPTaaa OCIIT JaMHUIbI )KOHE KOOeHe .

TipmiTiKkTiH Heri3ri xUBIHTBIKTapbI. OpOip Tipi opraHusM Oip-OipiMeH
TBHIFBI3, PETIMEH KapbIM-KaTbIHACTa OOJFaH Ti30€KTepACH KypaliFaH Japa xKyie
(cuctema) OOMbII, ©31HE TOH, IFHU OEMOPraHUKaIbIK TAOMFAaTTaH Al phIKILIATIaHbIIT
TYPATbIH KUBIHTHIK [I€H EPEKIIETIKTEpre ue.

XUMHAJBIK KYpPaMHbIH OipJiri. bapisik Tipi ar3anap KypamblHa €HETiH
XUMMSUIBIK 37eMeHTTepAlH 90%-HaH apThIFbl HET131HEH TOPT TYPJli: KeMipTeri,
OTTeT1, CyTeri JKOHE a30T dJIEMEHTTEPIHEH KypaiFraH. bys anmemeHTTep O6apIibIk
Tipi aF3ajap KypaMmblHa €HETIH OPTaHUKAJIBIK KOCBIIBICTApP, MbICAJIBI, aKybI3/1ap,
HYKJIEUH KBIIIKBUIAAP, TUMHUATEP, KOMIPCYIapabl TY3e1i.

CTpykTypasibl KYPbUIBIMHBIH OipJiri. bapneik Tipi ar3amap xacy-
HrajnapJad TY31IreH OOIbIM, Kacylla TIpUIUTIKTIH Kypbuly, (yHKIIMOHAI KOHE
Jamy O1pmiri ecenTenesi.

AWBIK cucTeManblrbl. bapma Tipi ar3ajmap MIHIAETTI TYPHAE CHIPTKbI
OpTaMEH PHEPTHs )KOHE 3aTTap ajIMacyblHa W€ OOJIFaH allbIK CHCTEMA.

3aTrTap MeH 3HeprusiHbIH ajaMacybl. bapmia Tipi aF3anap MEH CBHIPTKBI
OpTaHbIH apachlHa YHEMI 3aTTap MEH SHEprus alIMacybl naiina 6onanapl. 3aTTap
MEH PHEPTHsIHBIH aJIMacybl KOPEKTEHY, THIHBIC aiTy, 06IIIHY CHSIKTHI TPOLIECTEP/l
03 11I1HE ajajbl. 3aTTap *KOHE SHEPTUSHBIH aJIMACybIHAH ©3T€Prilll CHIPTKbI OpPTa
KaFJalbIH/IA Tipl aF3a1ap XUMHASITBIK KYPBUTBICHI MEH KYPaMbIHBIH YIAHbLUTBIFbI
KaMTaMachI3 eTiIe/l.

O3iH-63i kananay. OpraHusmze maiia OOJAaThIH 3aTTapAbIH aJIMaCyhI
Ke3eHiHJe OMOMOJIeKynaiap, jKacylla >KOHE YJINanapiblH OapliblK yaKbITTa
’KaHaJlaHybl Maiiga 6omabl.

O3ine yKcacTapabl ;kapaTy—Ke0el0 sKUBIHTBIFbI. T1pi ar3amapabiy keberoi
HYKJIEUH KBIIIKbUIAapa OIpIKKeH HOCUIIIK aKmapaT Heri31H/e naiaa 6om1aibl.

Ocy xone namy. OHTOreHe3miH Oenriiai OacKpIITApbIHAA Tipi ar3anap
TeHETUKAJIBIK aKIapaTTap HET131H/1€ 63 KYPBUIBICHIH CaKTaraH TYp/e MOJIIEPIIK
TYPFBIJIaH apTaJibl, SFHUA ©CE]I1 KOHE OJIap Il )KaHa OeJri )KaHa ePEeKIIeITIKTePIiH
KaJIBIITAacyhl — AaMybl Ky3eTuieai. Jlamy Tipi ar3anapabiy Oenrin 3aHIbUTBIKTAp
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HETi31H/1e e3repil 0apybIH aiiTassl. JKeke 1aMy — OHTOTCHE3 KOHE TAPUXH IaMy —
¢unorenes3 kysetiieni. OpraHukanblK JEMHIH TapUXU JAMYbl 3801H0YUs IET
anTBITaabI.

O3-63iH O0ackapy. ChIpTKbI OpTa JKaFAaiapblHbIH KU1 ©3repyiHe Kapamaii,
Tipiar3aiap CHIPTKBI JKOHE 1IITK1 KYPBUTBICH, XUMHSITBIK KYPaMbI, (PH3UOTOTUSIITBIK
KYOBLITBICTAPBIHBIH YHEMIUTITIH CaKTay, SFHU TOMEOCTa3 KaCHUETIHE He.

IcepJieHy. Ocbl KaCHET Tipi ar3ajap/IblH CHIPTKbI MYXHT dCEpIIEpIHE Kayarl
peaKnusIIapbl apKbLTBI XKY3ETe acabl.

Hacinpik e3reprimrik. Tipi ar3anapasiH ©3 Oenri >koHE KacHETTEpiH
ypIakTaH-ypIaKKa ©TKi3y KacHeTi >KBIHBICTHIK, KaHa Oeri KacHeTTepiH Kep-
CeTe aybl ©3TEPrilliTiK ecenTeNneai. O©3reprilTiK apKbUIbl €ce CHIPTKBI MYXUT
ocepIIepiHe Tipl ar3ajapAblH KAJIBITITACyhbl apTaIbI.

JKorapbiia KepceTIreH KacCueTTepiHiH Keibipeynepi ®aHChI3 TaOUFaT YIIiH
7€ TOH O0JTybl MYMKiH. MbICaiibl, TY3/bI €pITIHALIEPIE KPUCTAIUIIAPABIH KOJIeMI
MEH Maccachl apTajbl, )KaHBIN )KaTKAH IaMHaH dHeprus OemiHeni. bipak Oy
KYOBUIBICTa TOMEOCTa3 KY3EeTIIMEH/II.

TipminikTin KypbLIbIC 1apexenepi. XKepaeri Tipiiitik MoieKya, kacylia,
yina, MyIlle, OpraHu3M, HOMyJIsiusi, OuoreonHo3 (3Kocucrema), buocdepa cu-
SIKTBI TYpJIl OMOJOTUAIIBIK XKylenep mimiHiaae 6ap. Onap Oip-OipiHeH KypaMIbIK
OeIIIeKTepl — KOMIIOHEHTTEPI JKOHE KYOBUTBICTAPBIMEH aXKBIPAJIBITT TYPAIbI.

TipITIKTIH KYpbUIBIC Aapexenepi Oenritl 0ip KypaMIbIK OelekTepieH,
SFHU KOMIIOHEHTTEP/CH KYpajFaH, TOMCHHEH JKOFapbIFa Kapail Kypzeni OoJbIm
OapaTbIH OipKeKi OMoIOTHsIIBIK XKyienep (1-cyper).

TipmiTikTiH MoJeKyIaabIK Jdpexeci. TipUIUTIKTIH MOJEKYIAIBIK Jdpe-
KECIH aKybI3Jap, HyKJIEUH KBIIIKbUIAAP, JUIHATEP XKOHE KeMipcyaap CHUSKTHI
Oouomornekynanap Kypaiapl. TipIIumiKTiH MOJEKYIaIbIK JOPEKECIHIE KbIHBIC-
THIK aKIapaTTblH CaKTaldybl, Ke0eroi, e3repyl A€ 3arTap MEH >HEPTUsSHBIH
aNMacybIMEH OailaHbICTBl KYObUTBICTAp Maiiaa O0mabl.

TipmidikTin skacyma mopexeci. JXacyma Oapmplk Tipi ar3ajgapbiy
KYpBUIbIC, PyHKIIMOHAI jkoHE namMy Oipairi. O TipmiKTiH OapiblK KaCHETTEPiH
e31He OIpIKTIpUIreH €H Killl KYpbUIbIC JIopekeci ecenrteneni. TipmiIikTiH xka-
CyllIa JIopekeci KOMIOHEHTTEpiHe )KacyllaHbIH KypaMIblK Oeiiri: MmemOpana,
LUTOIJIa3Ma ’KOHE OHBIH OPTaHOMATEPIHE, sAPO Kipeni. by nopexene sxacyia
OpPTaHOMATAPIBIH KYPBUIBICH, (PYHKIHSIIAPHI, 0OIiHYl, )Kacylmaaa Ke3IeCeTiH
OMOXUMMUSIIBIK KYOBUIBIC, JKacyllla KaFbIHAH SHEPTHSHBIH MEHIepilyi, TomTa-
JyBI )KOHE KYMCAITybl CUSKTBUIAP KY3€TLIeIl.



1-cypet. OMipaiH TY31Ty Topekemnepi.

Tipwminik yjana gapexeci. ¥IrmaHbIH KeJII MBIFYbI, TIPIIUTIK €Ty XKaFaalbl
yKcac jkacyliaiap MeH jKacyllaiap 3aTrTapJaH KypajlaTblH OHOTI3IiM ecemnTe-
neni. XKanyapnap snutenuii, Myckii, OIpIKTIpyI jKOHE JKYHKe yirnaiapsl 0ap.
Ocimaikrepae naiga 0oJaThIH, JTOHEKEDP, HET13 MEXaHUKAaJBIK, OTKI3YII yJIma-
nap 6omanel. TipoIiTiKTIH yIma AopekeciHae KacylaiapIslH MYIIEIeHyl MCH
OailylaHbIC MpolieccTep YHpeTiienl.

Tipmizik myme gapexeci. Mymie 6y 6enrin Kypamsl, TIIIHATE Ue, Ti31M
(YHKITUSTHBI OPBIHAANTHIH Opi aHBIK Oip jkKalija opHaJacKaH OpraHW3MHIH Oip
Oexiri. Mymenep OipHemie Typial yinajgapiaH KypajraH OOJbI, MYIIEHIH
aTKapaThlH MIHJICT1 yInanap KbI3METIMEH OalaHbIC.

TipwigikTiH aF3a gopexeci. Aranap epkiH eMip CypeTiH, 03-63iH Oacka-
pa ayaThlH, ©3-031H KaHAJANTHIH SFHU KON Kacylaibl OipTyTac OHOIOTUSIIBIK
TiziMaep. Ar3amapabiH Oip KOHE Kell Kacymmayiapbsl 0omnaapl. TipHrimiKTiH
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ar3aiap J9pexeci 3aTTap jKoHE PHEPTrHs alIMacybl, 9CEpIIeHyY, ocy, AaMmy, Kko0ero,
TIPIILTIK MPOLECTEPAIH XKYHKe-TyMOpas aTKapblTybl, KaJIbIITacy, MiHE3-KYJIKbI,
eMIp CYPY CHUSAKTHI KACUETTEPiH YHpeHe . OpOip Tipl aF3a MHIUBU €CENTEIIIIL,
OHBIH JBOJIIOLIMAFA KOCATBIH YJeci ypHak KaJlAbIpy KOHE ©3TepTKIillTi opTa
KaraaiibIHa KaJIbITaCylaH Kypalaibl.

TipminikTin nomyasinus, Typi mdpexeci. Mophopu3nonorusibik, rexHe-
TUKAJBIK, YKOJOTUSIIBIK, STOJOTUSIIBIK JKaFbIHAH YKCAC KEJIM IIBIFYBl Kb
OonraH, @3apa epKiH OIpiKKeH Kyiiie, Hocl yprak OepeTiH Typi apeaabH Oenriti
Oemirinae y3aK yakpIT Oap OOJFaH WHIWBUTTEPIIH KUBIHTHIFBI TOMYIISALUS JCTI
arananel. Typi Oenrini apeanra ne e3apa epkiH Oy1aHIacThIpa aJIaThIH, KeHOip Oenri
’KOHE KUBIHTBIKTAPBIMEH COJN TYPIiH 0acka MOMyJSIHSCHIHAH epeKIIeNeHyiHe
KaparaH/ia JKeKeJICHIeH MOMYJSIIUsAIap KUBIHTBIFBL. TIPIIUTIKTIH Oy Jopexeci
TTOMYJISIIHAST  THIFBI3BIFBI, WHIUBUATED CaHBI, KOOSO KBUIIAMJIBIFBI, TIPIILTIK
€Tyl JKarJaibl, JKbIHBICTHIK JKOHE J>KaChl MEH OalTaHBICTBI KYpaMbl CHSKTHI
OenriepMeH cumartanaabl. TipHIUTIKTIH Oy JopekeciHae Typ IIeHOepiHje
WHIUBUTTED OpPTACHIHIAFhl KapbIM-KaTbIHACTA, TMOMYJISLUS JHUHAMHUKACHI,
MOMYJISAMS TeHO(MOHBIHBIH ©3repicTepl, TYp maiiaa 6oy mporectepi Ty3UIedl.
[omynsitust 3BOMIOIUSHBIH OacTaybIl O1piiri OOJIBIN TaObLIAIbI.

TipmijikTin 0uoreoneHo3 (3kocucrema) adpesxkeci. TipmutikTig Ouore-
OLIEHO3 JOPEKECIHIH 3JeMEHTTep Oipiiri ajgyaH TypJiepiHe THICTI MOMYJALUA
neitineni. bip-OipiMeH jkoHe alHamamarbl OpPTaMEH ©3apa JMHAMHKAJBIK
KaTblHACTa OoJFaH, OENTisi aygaHgap anFaH eCIMIIK, KaHyap, CaHbIpayKyJiak,
OaKTepus TYPJIEPAIH KUBIHTHIFbI OMOT€OLIEHO3 HEMECE SKOCUCTEMA JeTl aTaa Ibl.
TipmiaikTiy 6y A9pekeci IKocucTeManap CTPyKTypachl, OMOTUKAIIBIK KAPbIM-
KaTbIHACTAP, a3bIK Ti30eri, TPOPUKAIBIK JTOpPEKENIep CUIKTHI €PEKIICTIKTEPMEH
cunarranaapl. byn epekmienmikrep 3aTTap MEH DSHEPTHSHBIH MEPHOATHIK
alfHaJNBIMBI, DKOCHCTEMaHBIH ©3-031H 0Oackapy, Tipl ar3ajaplblH MYXHT
KacueTTepi MeH AMHAMUKAJBIK Tele-TeHIIKT, MayChIM/IBIK ©3repicTep CHUSKTHI
npouecTepie KopiHel.

Tipminiktin 0nocdepa napexeci. buocdepa xeperi TIPMILTIKTIH OapIIBIK
KOPIHICIH KaMTBIN ajiFaH, TIPHIUTIKTIH OipmamMa KypbUIbic Jopexeci. buocdepa
TIOpEKECIH KypalThIH KOMIIOHEHTTEp OnoreoneHo3map ecenteneni. TipmiTiKTiH
OyJ1 TopeXeCiHIe 3aTTap MEH SHEPTHSIHBIH TIT00aJ Ke3€H 11K aifHaJIBIMbI, aTaMHBIH
[IaPYaIIbUTBIK JKOHE MOJICHH KbI3METI CHUSIKTBHI MPOIECTEp Ky3eTiIeIl.

Ocpunaiiina, TIPWUTIKTIH 9pOip TY3ULly Jopekeci ©31HE TOH KacueTTepre
ue. Con yIIiH opKaHAail OMOJOTHSIIBIK KY3€TY, TOKIpUOe MEH 3epTTeyaep Tip-
HIUTIKTIH Oenrisi O6ip AopekeciHae aiubin OapblUIabl.
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Tipek ce3aep: Onomnonumepiep, TOMEOCTas, OHTOreHe3, (UIOreHe3, MOJIEKYIa,
JKacyla, yiina, Mylile, ar3a, IonmyJsius, OMOTeoIeH03 (IKoXKYIe), Onocdepa.

Cypakrap neH TancbipMaJap:

1. TipurimiKTiH TY3UTy Dopexennepi AereH e Helepai TYCiHeCiH?

2. TipuIinikTig MOJNEKyJa I9pexKeciHiH KOMIOHETTEPi MEH MPOLECTEPIH TAKbLIA.
3. TipuIidikTiH >KacyIna JopexXeciHiH MoHI HellepJeH KypasFan?

4. TipmiaiKTiH aF3a JOpekKECIHIE KE3ECETIH MPoIecTepAi auTeim oep.

5. TipmidiKTiH TOMYISHS JOPEKECIHIH 03iHE TOH KacueTTepi Hene?

6. TipmiaikTiH 3K0ocHcTeMa MEeH Onocdepa TopekeciHiH MOHIH TYCIHIID.

Epkin oppiHaay yliH TancsipMajap:

1-tanceipma. TipuIistikTig opOip TY31Ty JopeKeciHIe icke acaThIH MPOoIeCTepiH
xKas.

dape:xenep KommnonenTrep IIpouectep

2-tanceipMma. [lIsrapManibuIbIK I1eH aepoec MKipIie )KoHe Cypakka yayan oep.

1. TipurumikTig TYpJi TY311y AopexesepiHe axbIpaTyIblH MOHI Heep Jer
oitnaiicery? IlikipiHai cumarra.

2. TiprminikTiH op0Oip Hopexecine naiiga O0IaThH MPoLecTeP i auThII Oep.

IT TAPAY. TIPIUIJIIKTIH MOJIEKVYJIA J19PEKECIHAEI'T
KAJIBI BUOJOI'UAJIBIK 3AH/ABIJIBIKTAP

3-§. TIPIUIVIIKTIH MOJIEKVYJIA T19PEKECI
7KOHE OHBbIH O3IHE TOH EPEKIINEJIKTEPI

bisre Oenrimi, Tipi ar3amap Oipkenki >xyiWie OOJbIN, ojap ar3aiap
KYHeciHeH, all aF3anap )Kyiheci, ar3anap/iaH, ar3anap yjnajgap/aH, aj yjnajiap
xacymanapaad Ty3uireH. Con ce0enTeH jkacyma Tipl ar3alapiblH Ty3L1y,
kebero >xoHe (yHKIHMOHan Oipmiri Oombim caHamanpl. Tipi aF3amapra ToH
OonFaH TIPHIUTIK TpOIECTep OCHI kKacymanapaa ke3aeceni. JKacyma jkoHe
OHBIH MYyLIeNepiHae O0JaThlH TIPLILUIIK IPOLECTep OHBbIH KypaMblHa KIPETIH
OpraHUKaJIbIK Kocrajmapra TuicTi. Ocbl Mymie OipiKmenepiH OpraHUKaJIbIK
KOCTIaJIapAbIH MOJICKYJIa JOPEKECIHAe YHUpeHUIyl jkacymia, yima, MyIe,
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MYIIeJIep CHUCTeMachl MEH ar3aja
e3repic 0oJaThIH MpolecTepIe onap-
IbIH OHOJIOTHSUTBIK MOHIH TYCIHY
MYMKIHAITIH O6epeni. (2-cyper).

TipmIimikTiH MOJeKyna Aopexe-
cl JKeplue TIpLWIUIIKTIH maiina Oo-
JTybl JKOHE JaMYBIHBIH aJIFallIKbl
Heri3i peTiHae YHpeHyi, COHBIMEH,
TIPAIKTIH OoJaimak aspexenepi 0o-
FaH OKacylla, YJina, Mylle, ar3a,
TOTYJISAIMS JKOHE TYpP, OMOTeOIEHO3,
O6uocdepaMeH e3apa OalIaHbIC )KOHE
Y3IIKCI3AITIH aHBIKTayJla MaHBI3IbI
pen arkapazbl. TipIIUTKTI MOJIEKyIa
IopeKeciHae YHUpeHYIIH MOHI Tipl
ar3ajap oKacymajapja Ke3JeceTiH
OMONIOTUSIIBIK  MOJIeKyNajap, SIFHU
OpraHUKaJIBIK KOCTaap: KeMipcynap,
aKybI3ap, HYKIEWH KBIIIKbLIIAAP,
JTUNUATEPAIH TY31Tyl )KOHE OJapblH
6H0H0FH7UI‘BIK MaHBI3bIH  aHBIKTay 2-cyper. JKacay/ibIH MOJIEKyIIa 1OpEKeci.
ecenTene/.

Mornekyna  gopexeciHIe  MaHbI3Abl  OMOJOTHSUIBIK  KOCHaJapiablH
(xemipcynap, aKybI3fap, HyKJIEHH KbIIKbUIAAP, JUIUATEP) Tipl ar3aiapiblH
ecyi, JaMybl, TYKbIM KyaJlay aKmapaThlH CaKTay KoHE YpIaKTaH-ypIIaKKa eTyi,
3arTa )KOHE PHEPTHUS AJIMACYBIHIAFbl OPHBI YHPEHLIE/I.

Tipi ar3anapabl YpeHy/e aublH OpraHuKajbIK Kocraap, oJapAblH KaTbl-
CybIH/1a OOJIaThIH peakusIap, GU3NKa-XUMHUSIIBIK IPOIIECTEpre KOHI OOiHe/ .
Ocspl mporecTep aHBIKTAIFaH COH, Tipi ar3anapia Ke3[IeCeTiH e3repicTepliH
MOHIH TYCIHY MYMKIH.

CoHBI MOJTIM €Ty KEPEK, MaKpO MOJIEKYIaTapAbIH TY31Iyl )KOHE epEeKIIeITiK-
TepiH OiTy, orapsl JJabopaTOPHs )KYMBICHIH/IA YHpEeHY OMOMOJIEKYJIamap TOIBIK
KepiHicTepAl maiina erneial. TipUIUmKTIH MOJEKylajgap JOpekKeciH YHpeHY
ne xumus, ¢puszuka, nHHOpMaTHKa, MaTeMaTHKa TOHICPIHIH 3epPTTeyIIepl KoHE
3aHIapAaH mnaiinananbuiafbl. JKacylianaH aXbIpaThill ajbIHFAH MaKpOMoJe-
KyJ1ajiap OMOJIOTHSUITBIK MOHIH JKOFAJITHII, O1p FaHa (PU3HKAJIBIK KOHE XUMUSIITBIK
epeKIIeTiKTepre ue 0oabI.
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Tipi MaTepusiHBIH MOJIEKYJIa JOPEkKeCl Karap OMONOTHSIIBIK MOJIEKyJaiap —
JHK, PHK, AT®, akysI3, kemipcynap, JUIMHITEP KoHE Oacka KypJeni Kocra-
JapMeH OipreiikTe 6enrin GyHKIMUIIAPIbl OPBIHIAWTHIH OPBIHAAPIBI YHPEHE/II.
YJKeH MolleKyialbl OpraHUKAJIBIK 3aTTap e3apa OaillaHBICTBI Kypambl 0ed-
niekTepre ue. MaceneH, akybI31apAblH MOHOMEpP! aMHUHOKBIIIKbUIIAP OOJbII,
onap u-PHK na xoaranran TyKbIM KyajayIibl aknapar Heri3iHae OenrileHreH
TOPTINTE MEenTHi cabakTapbl apKbUIbl OailyIaHbICAIbl )KOHE aKYBI3IBIH Oipiry
CTYPYKTypachl mimniHaeneni. Pubocumanan axplpaJiFaH aKybl3nap KeHiHHEH
cyreri cabakrapbl eceOiHe eKIHIIUTIKTE, KYKIpPT cabakTapbl apKbUIbl YIIIHIII
CTypyKTypara ue Oonazpl oHe Oenriyii TarmchlpMaHbl ((PEpMEHT, TOPMOH)
OPBIHJIAWTHIH aKybI3 MOJICKYJIaChIHA aifHAIA IbI.

Jlonm oceIHAai, TYpIli MOHOMEpIIEp KEIiIl MIBIFYhI )KaFbIHAH dp TYPIIi, Oipak
MaKpoOMOJIeKylla KypaMbIHAa Oip-OipIMEH XHMUSJIBIK OalIaHbIC apKBLIBI
Oiprnecin, Oenriai MIHIETTEPIH aTKapyIIbl OIpKeaKi MoJiekynaa (HyKJIeHH
KBIIIKBUI, aKybl3) JIapFa aifHayiaael. Makpomosekynanap KypamblHIa HET13ri
XUMMSUIBIK 3JIEMEHT PETIH/AE KOMIPTETiHIH KaTbICYbl OJapJblH TY3LUIICIHAC
JKaImbUIBIK OosybIHa ceben 6omnaasl. KemipTeriHiH apHaiibl (hU3UKa-XUMUSIIBIK
epEeKIIETIKTEepiHIH eceOlHe YJIKeH, KypIell »KOHE CaH-ajlyaH OpraHHKaJbIK
Kocraap KeJil IIbIFabl.

MakpoMoneKynanapbliH O0aFaibl TY3UTy €peKIIeTiKTEePiHIH OPBIHIANTHIH
OMONOTHSUTBIK MiHACTTepiMeH OeliHeneneni. MoceneH, HYKICHH KBIIIKbLIbI
MOJIEKyJlaapbl TYKbIM KyajaylIbl akKiapar cakTay, TYKbIM KyaJayIIbIHbI
Oomamak ypriakka ’KeTKi3y MiHIETiH aTKapasbl.

Jlumuarep KacymaHbIH OMONOTHSIBIK MEMOpaHAChl, JKacylla ar3ajiapiIbIH
TY3UTYiHJIE KaTrbicaapl. AKYybI3ap sKacyIiaia Ke3AeceTiH OapiIblK OMOXUMUSITBIK
mporecTepi 6ackapy *KoHe KaTaau3arop PETIHIE OCHI MPOIECTI KbUIIaMIaTyFa
Katbicaabl. DOTOCHHTE3 MPOLIECIHE KYH CIYIECIHIH SHEPTHACHl XUMUSUIBIK Ca0aK
SHEPIUsAChIHA ailJlaHybl HOTHXKECIHAE KoMipcynap naiaa OobI KoHe 0J1 0apIIbIK
OMOJIOTUSUIBIK MOJIEKYTaNIapbIH TY3UTy1H/IE aIFalliKbl HET13 OOJbII KbI3MET €TE/1.

TipmiikTiH MoJIeKy1a 1opexene yiHpeHyaiH MoHi. TipiiuiikTi MojieKysa
JIopexene yipeHyae Herisri Hazap JKepae TIpIIUTIKTIH maiiga OOybl yKoHE
JaMybl, Tipl aF3ajlapblH eMip Cypyl YIIiH KOJAHIbl OPTaHbBIH JKY3ere KeryiHe
MYMKIHJIK >KapaTaThlH (OTOCHMHTE3 IpoleCiHe Kaparbuiaasl. KyH HYpHI
ocepiH/ie XJI0pOo(MIITT MEH aHOPTAHUKAJIBIK 3aTTap/IaH OPTaHUKAIIBIK 3aTTap IbIH
cuHTe31enyl GoTocuHTE3 mpolieci exeHi caran Oenrini. PoTocHHTE3 Mpoleci
KYHHIH HYPBI HEPTHSICHl OPTaHUKAJBIK KOCTAJapIblH KYpPaMbIHIAFbl XUMUS-
JBIK cabakTap SHEPrHsChl MimIiHIHAE TonTanaasl. OChl OpraHUKaBIK KOC-
najxapbplH MaiiianaHybl HOTIXKECIHIE Maiaa OoyiFaH SHEprus ecebine OapibiK
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Tipi aF3aJap/AblH KEKe JKOHE YHUBEpPCall YHEPTHUsl KO31 MaKpOIHEeprusi cabarbiHa
ne AT® (agenosun-tpudocdar) cunresneneni. ATD Oapma Tipi arsanap,
acipece, reTepoTpod ar3zanap yIIiH HEri3ri IHEPTUs KOPbI OOJIBIT KbI3MET eTe/l.
doTocuHTE3 MpOLECiH KbICKAIla YHPEeHy KeJelIeKTe Xep MIapbIMbI3a
TIPIIUTIKTIH CaKTaJbIN KaJIybl, SKOJIOTUSIIBIK MpodieManapial cakTaily, aybul
HIapyalbUIbIFbl €TIHACPIH APTTHIPY TOCUIACPIH aHBIKTAYy MYMKIHAITIH Oeperi.

TipuIinikTiH MOJIEKyna JopexeciHae YHWpeHUIeTiH mpolieManapiabiH Oipi
OpTaHUKaJIBIK MOJIEKyJalap KypaMblHa KipeTiH XUMHSUIBIK JJIEMEHTTEp, SIFHU
MaKpO XKoHE MUKPOAJIEMEHTTEPIIH Tipl aF3ayiap Ty31Iy1 KoHe ojlap/ia Ky3€TUIeTiH
OMONIOTUSIBIK MPOLECTEpAE KaThICyblH aHBIKTay Ooianpl. OpraHuKaibIK
Oipikmenep KypaMbIHIAFbl MAKPO JKOHE MUKPOAJIEMEHTTEP OJapMeH KOCBUIFaH
Topi3Ze OMONOTHSUIBIK Ti3IM MIIIIHJAE HAKThl TallChpMaiapAbl OPBIHIAMIBI.
Macenen, xyiopoduur KypamblHIAa MarHuid, TeMOTIIOOMH KYpaMbIHIA TEMIp
6ap. OCbl XUMUSIIBIK JIEMEHTTEP KETKUTIKTI OOJFaHa MaKpoOMOJIeKyaanap o3
’KYMBICHIH TOJIBIK aTKapabl.

buocdepana Tipiminik MoJeKynaIbIK JOpEKECiHIH HEeT13T1 peli KYH SHeprusi-
CBIH MEHIepy, OpraHMKaJbIK KOCHalapAbl CHHTE3IEY, TYKBIM Kyalayllbl
aKnapaTThl KOJATAy >KOHE y3aTy HOCUIIEP OPTachlHIA JKbIHBICTHIK aKIapaTThl
Y3AIKCI3IMT MEH TYPaKTbUIBIFBL, (DU3MKA-XMUMHUSAJIBIK MPOLECTEPIH TOPTINTI
OTYyiH KAMTaMachI3 eTy.

TipIITiKTIH MOJEKYNa J9PEXKECIHAE KOFaphbl JOPEXKENe PEeTTeNreH Ouo-
XMMUSJIBIK, TIpoLiecTep: aKybI3gap OuocuHTesl (pubocomasa), IMKOIU3 (IH-
TOIUTa3Maja), ThIHBIC aiy (MUTOXOHIpUsa), (oToCcMHTE3 (XJIOPOILUINACTE)
naiiga Ooiysl OMONOTHAJIBIK KYHEAe Ne TIPIIUIIK KaHa eMecC Kacylla Jadpe-
KECiHZe HEeMece MOJIeKyJia JOPEKECIHAe o3repicTi Taman erefi. TipHIimiKTiH
MOJIEKYJa I9pEkKeCiHAe 3epTTey KepeK OOFaH oTe Kol FhUIBIMU Mpobiaemanap
03 3epTTEYLIIePIH KYTY/IE.

Tipek ce3mep: MakpoMoJeKyaatap, Ty3UIici )oHe (GYHKITHOHAT OipiIiK 3aHBI, MO-
neKyna 6uonorus, bnoxumus, Ouodusnka.

Cypakrap MeH TanceipMaJap:

1. TipmiaikTiH MOJIEKYJa TOPEKECIHIH 031HE TOH KACUETTEPIH aHBIKTA.

2. TipuIinikTiH MOJIEKyNa JopeKeciH YHpeHyae KoMIPTeKTiH MaHbI3bIH TYCIHAIP.
3. TipmisikTiH MOJIEKyIa TOpEXeCiH YHPEeHyAIH MaHbI3bIH aHBIKTA.

O3nirineH opbIHAAy YIIIH TANICBIPMA:

TipuiikTiH MONeKysa TY3Uly A9peKeCiHae OpbIHAANATHIH IPOLIECTED JKAMIBI
pedepar xas.
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4-§. TIPI AT3AJIAPIBIH XUMUSAJIBIK KYPAMBI
KIOHE OHBIH TYPAKTBUJIBIT'bBI

Tipi ar3anapiablH HET13r1 KUBIHTHIKTAPBIHBIH O1pl XUMUSIIBIK KYPAaMbIHBIH
Oipairi. OciMAIKTEp, KaHyapaap, MUKPOOPraHU3MIEp/IiH OApIIbIK Kacyllalapbl
XUMUSUTBIK KYpaMbIHA Kapaii 01p-0ipiHe yKcaiiapl, an OyJ1 OpraHuKaJbIK QJIEMHIH
Oipairinen Oenri 6epei. bapibik Tipi aF3anapabiH KypaMblHa KipeTiH XUMHSUITBIK
3IIEMEHTTEP OMOTEH JIEMEHTTEP JICTI aTaaibl.

Tipi ar3amap MeJmiepiHe COWKeC JKacyma KypaMblHa JJIEMEHTTEP
MaKpOdJIEMEHT KOHE MHUKpOdJIEeMeHTTepre OeniHeni. MakpoaneMeHTTep 2
tonka Oipiktipineni. bipinmi tonka snementrepain 98%-ap1 kypayms C, O,
H, N «kipeni. by anemenTTep Tipi ar3anap KypamblHA KipeTiH OpraHWKaJbIK
KOcIajap, MOCEJICH, aKybI31ap, HyKJIEHH KbIIIKbUIIAP, TUITHITEDP, KOMIpCyaap bl
Kypaiinel. Exinmi Tonika S, P, Ca, Na, K, Cl, Mg, Fe kipeni. by snementep 1,9%
-nbl Kypaisbl. KeicbiMbl 0,001% -man a3 aneMeHTTEp MHUKPOIJIEMEHTTEDP JEll
aranansl. Onap OMOJIOTHSUIIBIK aKTHB 3aTTap — (PEpMEHT, TOPMOH KOHE AOPYMEH
KypamblHa Kipei.

XUMHUSAJIBIK 3J'IeMeHTTep}1iH 6HOJ10FI/IHJ'II)IK MaHbI3bI

DJieMeHTep | BHoJIorusJabIK MaHbI3bI

Makpo 3JjieMeHTTep

Cy oHe OpraHvKaibIK Koclanap KypambliHa Kipeni. JKacymana ThIHBIC

1 ..
Orreri (O) aJy TPOIIECiHIH a3p06 CaTHICHIHIA KATHICAIIBI

Kemiprek (C) | bapnblk opranukaiblk KocHanxap KypaMmblHa Kipemi

Cy koHe OpraHHMKaIIbIK KOCTajiap KypaMbIHa Kipeai. DJHeprusHbIH 0ip

Cyreri (H) TYPZACH 0acKa Typre eTy/e KaTbICa bl
Asor (N) AMHHOKBIIIKBUIIAP, aKybI3Aap, HyKIEHH KhIIKeUIAap, ATO,
XJI0pod LI, BATAMUHACP KypaMbIHA Kipei
Hyxknenn xprmkeuigap, AT®, hbepMeHTTEp CYyiieK YiImackl aMbIHA
docdop (P) y KIKbL1AAP, ATD, dep p CyHex yimac Kyp

Kipeni
Cytiek ymacsl KypaMbIHa Kipeli, KAaHHBIH XKi0yl MyCKiaep
KBICKapybIH KaMTaMachl3 eTeli

Kampnuii (Ca)

XnopoduIuT MONEKyIackl KypaMbIHa Kipe[li, SHEpTUs amMacybl KoHe

Maruuii (M . )
a (Mg) JIHK cunre3sin 6encenipyae kopepMeHT canachbiHaa KaTbICabl
Harpit (Na) JKyiike UMITyIECTEPIH OTKI3YIE KATHICAIBI )KOHE JKACYIIAHBIH OCMOTHK
p KBICBIMBIH TY3€TE/Ii.
. I'eMOTIOBMH, MHUOTJIOBHUH aKybI3/1a ampiiaa O~ TpaHCOOPTHIH
Tewmip (Fe) KybI3Aap Kyp bit 2 Tp p

KaMTaMachbl3 eTeal
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JKyiike nMITyIbCTEpiHIH 6TY1, OCIMAIKTEPAIH JaMYBIH, )KYPEK
Kammnit (K) JKYMBICBIHBIH Oip MeJIepe oTyi, KaHHBIH HopMaja Xi0yiH
KaMTaMachl3 €TETiH KaCHEeT

AnteiHKYKIpT | CHCTEWH, CUCTHH, METHOHHUH aMUHOKBIIIKBUIAAPBI KYpaMbIHA Kipei,
(S) aKybI3ap/IbIH YIIIHINI KYPbUIbIMIA AUCYI(ua OaKiia naima 0onast

Xmop (Cl) AcKa3aH HIBIPBIHBI KYpaMbIHA Kipei

MuKkpo 3jieMeHTTep

Wox (I) Kankan cuskThsl 0€3 TOpMOHIAPEI KYpaMbIHA Kipei

OMBIPTKACKI3 KaHyapiiap KaHbIHIaFbl TeMOCHAHHH KypaMbIHIa OTTEr1 Tacy|

Meic (Comn) (byHKUMACHH opbIHAaab. Keiibip dhepMeHTTep KypambIHa Kipei

KoGanet (Co) |B,, mopymeHi KypaMbIHa Kipeti

®dTop (F) Tic smManbl KypaMbIHa Kipeai

JAHK-nonumepasa sxone PHK-nonuMepasa dpepmeHTTEpi, UHCYIUH

Ponx (Zn) TOPMOHBI KypaMbIHa Kipei

Kacyma kypambiHa kipeTiH kKocnaJjap. JXXacymia kypambiHa KipeTiH
KOCIajapasl €Kl TOMKA: aHOPTaHUKAJBIK 3aTTap JKOHE OPraHUKaJIbIK 3aTTapra
6ipnectipy MyMKiH (1-kecTe).

KacymaHblH aHOPraHMKAJIBIK Kocnajapsbl. JKacymiaHblH TIpIIUTIK
KBI3METIH/IE MUHEpaJ TY3/1ap Ja MaHbI3bI pesre ue. MuHepas Ty3nap skacymaja
karnouaap (K*, Na*, Ca™?, Mg™), annonmap (Cl, HCO-, HPO-, H PO") siku
KpHUCTal Typae ke3aeceni. KaTnoH jkoHe aHMOHAAp/IbIH KacyIlla ilIiHAeT] XKoHe
CBIPTKBI OpTaJarbl MeJjIiepl adbipMa Oepeni. HoTmkene xacymiaHblH 1K
OHE CHIPTKBI MYXHTBI OPTAaChIH/IAa TOTEHCHAJIAp albIPMachl KYy3€Te Kelei.
By aiipipma HEpB UMITYIBCTAPBIHBIH OTKI31TY1 KOHE MYCKYI TANIIBIKTaPBIHBIH
KBICKAPYbI CHSIKTHI MaHBI3/bI YIEPICTEPl KAMTAaMacChl3 €TeIl.

Jlongap *xacymiasa MaHbI31bI QYHKIHSUIIAPIBI OPBIHIAMTBI.

K*, Na*, Ca" katroHiap ar3asiap/IbIH KO3FaTy epeKIIeTIKTEPIH KAMTaMAacChI3 €Te]l;

— Mg*, Mn*, Zn*", Ca karuoraap ¢pepMeHTTEep OCIICEHAUTIM YIIIH KaXKeT;

— (OTOCHHTE3 TIPOIECIHIE KOMIPCYTapAbIH Maiia 00Iysl XJI0pOopHIT Kypa-
MbIHA KipeTiH Mg*" -re OaiIaHbICTHI,

— QJICI3 KBIIIKBUT aHUOHAAPHI KAcCyIlla 1MIKI MYXUTBIHBIH OpTa Y3IIKCi3-
IiriH — Oy(epiikTi KaMTamMachl3 eTei.

JKacyma inr koprmaraH opTa QJICi3 CUITLII JKaFJaibl OOWBIHINA TYPaKTHI
cakray epekmreniri Oydepmik npen aranmanel. Kacyma imnge H PO, xome
HPO 42‘ AHHMOHJIAPBHI, KacCyllla aApAJIBIK CYMBIKTBHIK IE€H KaH IUIa3MachlH1a HCO3
aHMOHM Oy(epiiKTi KaMTaMachI3 €Tyl cucTeManap OoJbII Ta0blIabl.
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1-xecme

Tyznap

CynbIH xacymagarbl pyHKIusiIapbl ete kom. Kem xacymansl ar3anap
neHe maccacbiHbIH 80% -1b1 Cy Kypaiiasl. JKacyrmamarel CyabplH MeJIIepi, Col
’Kacyllaarel 3aTTap ajiMacy MHTEHIMBIHE OailnanbicThl. JKacymiana Tipiiiik
MPOLIECTEP/IIH CYJIbI OPTaa 6TyTre KAIBINTACKAHABIFBI, OACTHI TIPIILIIKTIH Cy/Ia
narga OOJFaHABIFBIHBIH I2JIET] OOJIBII €CETENEI].

CynbiH OMONOTHSIIBIK (DYHKIUSUTAPHI OHBIH (PU3UKA-XUMUSUTBIK €PEKIIETiK-
tepimMeH Oenruteneni. Cy MOJEKyJachl OTTET1 aTOMbI KOHE OHBIMEH KOBaJIEHT
cabakTrap apKpUIbl OaljaHBICKAH €Ki cyTeri aromblHaH KypanraH. Cy
MOJIEKYJIaChIHBIH Oip IIETI KyaTChI3 Tepic, 3apsijaka ue 0oJica, eKIHIIICIHIH
3apsiaTaNFaH OOJIBII, JUMOJI—EKI TIOJIOC MOJIeKYIa fien atanansl (3-cyper). bip

Cy MOJIEKYJaChIHbIH TEpiC 3apsAATalfaH OTTErl aToMbl
MEH eKIHIII Cy MOJIEKYIAaChIHBIH TepiC 3apsaTaifaH
CyTeri aTOMbl apachlH/ia CyTeri naiia 6omnapl. Opoip cy
MOJIEKYJIachl 4 KOPIIli Cy MOJIEKYIapbl MEH CyTeri Oakiia
nana eTim KuHaKTanaabl (4-cyper).
CynaplH KOFapbla KENTIPUITeH KAaCHUETTepl OHBIH
3-cyper. (Gynxnusanapein Oenrineral. Cy Kenmiuik Tipl ar3a-
Cy MOJIEKyIIachl. Jap YIIiH jKacay OpTachl ecemnTelNel KoHe OPTaHu3MIe
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a3pIK 3aTTaplbl, META0OJIM3M OHIMACP/II TACHJIBI.
Cyna epireH MuHepan 3arTap ©CIMIIKTEpAiH ©T-
KI3yIlll yJImajgapbl apKbUIbl OapiblK MYIIEIepiHe
JKETKI31meml.

Cy »kacymrasia MaHBI3IbI EPITYI €CenTeNe/Ii.
Cy Monekynanapbl MOJIOC OONFaHBl YIIIH OHJIA
3arTap kakcel epuai. Cyna ®akchl epiTUITeH 3aT-
Tapael Tuapodun 3artap neiai (5-cyper). Omnapra 4-cyper. Cy monekyanap
ac Ty3bl, MOHOCAaXapwaTep, AWCAXapuiaTep, Ka- APACBIHIAFEI CyTer
pamaibiM CIOUPTTEP, AMHHOKBIIIKBUIAAD MBICAT Gakuianap.
Ooonmaael. Cyma jkamMaH €pITUITEH KOHE Kb
epiMeWTiH 3aTTapasl THApodOoO 3arTap IeiHEeT.
Omapra monucaxapuarep (Kpaxmal, TIIOKOTEH,
kietdarka), AT®, Jlununrep, kenbip akybI3aap,
HYKJIEMHOTTET1 Kipe/i.

Tipek ce3mep: MHKpOIJIEMEHTEp, aHOPraHHUKa-
JIBIK KOCTIAap, OPraHUKaJIbIK KOCHaiap, KaTHOH-
Iep, aHuOoH e, Oyepiuk, ruapodui, ruapodoo.

Cypakrap MeH TancsipMaJiap: 5-cyper. I'unpoduns

JIIEMEHTIHIH cyaa epyi.
1 — TuapodmIb Kocna;
2 — cy MOJEKynanapsbl

1. XKacyma kypambIHa KipeTiH 3JIeMEHTTEpAiH
MaHBI3bIH TYCIHAIP.

2. CygpIH jxacyliaaarsl QyHKIHMAIAPBIH alThIT

oep.

MuHepan Ty3nap jkacylra KbI3METiHIeTi MaHbI3bIH TYCIHAIP.

4. JKacymraneiq Oydepitik epeKIIeNiria KaMTaMachl3 €TeTiH CHCTEMaap bl aiT..

w

5-§. KOMIPCVYJIAP KOHE JIMITUATEP

TipiiaikTiH MoJeKyaa qapesxect ononorusuibik Mmonexkynanap — JIHK, PHK,
AT®, axkys3gap, Kemipcynap, JMIMHUATEP KbI3METiHIE maiga Oomanbl. Ochl
AIIEMEHTTEP KaWChl Typre THICTUIIriHE Kapamail OapibIK Tipi aF3ayiapiap xa-
CyIIajapbl YIIiH XaJIbl KYPhUIBIMBIHA He. JKOFapbel MOJEKyIap dJIeMEHTTEp —
aKybI3[[ap, HYKJICHH KBIIIKbULIAP, TOJIHCAXapuaTep OHOIMOIMMEpIep ecenTe-
neni. buononumepiaep MOHOMEpIEpIiH ©3apa KypaMblHaH KajibimTacansl. [o-
auMmepnep eki tonka Oemineni. bip Typii MoHOMepriepAeH KYpbhUIbIMIaHFaH
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noyimMepIep (TIMKOTeH, KpaxMall, IEJUTF0JI03a) TOTOMOJIMMEPIIED, dp TYPIIl Mo-
HOMEpJIepACH KYPBUIBIMAAHFAH MoIuMepiep (aKybI3aap, HyKJIEHH KhIIIKbLUIAA)
reTeponoIuMepIiep e aTaaaibl.

Kemipcynap. Kemipcymap jkacylianblH €H MaHBI3[bl OpPTaHUKAJIBIK KO-
ChIHJBLIAPHI ecentenesi. Kemipcynapabin sxamnsl popmynacel Cn( H,O)n.

OciMIIKTepIIH KYpFaK IeMeHTI MaccachlHbIH 80% -Fa jKaKbIH, KaHyapiap
KYpFaK 2JeMeHTI Maccachl 2% -Fa KaKbIHBIH KeMipcyap Kypaiasl. Kypamberaa
Coiikec KeMmipcynap YII TOMKa OejliHedi: MOHOcaxapuaTep, AUcCaAXapuaTrep
KoHe moJimcaxapuarep (2-kecre).

MoHocaxapuarep Kilr Kypajasl OeJiKTepre TUIpOIH3ACHOSHTIH Onomo-
nexynanap. OnapIblH aTel KYpaMbIHIAFbl KOMIPTET1 aTOMbI CAaHBIHA TOYEI].

Tpuosanapra kemipreri aroMbiHbIH canbl yiney (C,H.O,), Terpozanapma teprey
ke (C,H,0,), achrosanapna decey (C,H, O,), rexcozanapna anray (C.H,,O,). Mono-
caxapuaTepIiH OapIIbIFbI Cy/a JKaKChl €PHUTIH TOTTI JOMIHE UE TYCCI3 AIIEMEHTTED.

Tpuozanapra 371eMEHTTEp aiaMacyablH ©HIMAEpi OONFaH CYT KbIIIKBLUIBI
(C,H.O,), mupoysym kpiuksun (C,H,0,) kipeni. Ex xen Tapanran MOHOCaxa-
puarepre 0ec KOMIPTEK aTOMJBIK aeHTO3ajap — pu003a XKoHE JIe30KCHPr003a
JKOHE aJIThl KOMIPTEK aTOMJBIK IeKco3alap — II0K03a, GpyKTo3a Mbican 0o-
nanel. Pubo3a MeH ne30kcupuO03a HYKJIEWH KhIIKbUIAap xkoHe AT® Kkypa-
MBIHA Kipeli. Op TYpJIi )KeMIiCTep, COHal-aK, OaJIbIH TOTTI OOYBI OJIAP.IbIH
KYpaMbIHJAFbl TJII0K032 jKoHE (pykrosara Toyenui. [mokoza C.H O, more-
kymap maccackl 180 re teH. EpkiH xacymanapma yima CYWBIKTBIKTap, TUIa3-
Maza Oomanel. KaH KypambIHI@ TIFOKO3a OpKAIllaH OEMNTisli KOHIICHTPAIUSCHI
KOJI JKeTIMJI1, YJINMalapAblH dHEPTUsFa OOJFaH KAXETTUIINH KaHAraTTaHIbBIPY.
Anmammap KaHbIHIA TUTIOKO3a caHbl 4,5-5,5 mwmmuMonra (80—120 Mr%) TeH.
On kaH KaHThl Aen aranaabl. Kanma miioko3a caHbl yIFailblll KeTce HeMmece
TOMEH/IECE IEMEHTTEP aJIMAaCybIHbIH Oy3blUIFaHbIHAH Oenri Oepei.

['moko3a xoHe (pyKTO3a Cyla KaKChl SPHIL.

Jucaxapuarep eki MOHOCaxapH/ITiH KYpaMbIHaH Taina 6omaasl (6-cyper).
Exi moHocaxapuy Oip mimko3uj cabak apKbUIbl KOCBUTYbl HOTHXKECIHIIE TUIIa-
Xapu — C12H22O“na1?1):[a OoJaabl.

C6H1206 + C6H1206 = C12H22011+ HZO

Jlucaxapuarep zie, 191 MOHOCAaXapuATep CUSAKTHI, CyJa )KaKChl €pui, TOTTI
nomre ue. JlucaxapuarepAeH caxapo3a (KbpI3bUIIIA HEMECe KaHTKYMap) MEH
nakTo3a (CyT KaHT) MaHb3bl. CyT KaHT CYTKOPEKTUIep/E ocipy ar3anap YIIiH
MaHBI3IbI.
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2-xecme
yFJIeBOI[TapIIBIH CHUIIATHhI

Manbro3a IoHII JaKpUIAAp KAHTHI 1em aranaasl. CeOedi o 1oH OHIIl IIBIFY
KE3€HIH/Ie KpaxMaJIJIbIH bIABIPAYbIHAH Maiiia 6oIaabl.

[Tonucaxapuarep KOFapbl MOJIEKyJIajgap Kocraigap OOJBIN, MOJIeKyJaiap
Maccachl OipHeIIe MbIHFa, TIMTI MIJUTHOHIApFa xeteai. Onap momci3 0ok,
cyna epimeiii.

Mansrosza Caxapo3za Jlakro3a
(TiTroK03a + TIIFoK032) (Timroko3a + ppykTO3a) (Troko3a + ramakTo3a)
6-cypet. [ucaxapunrep.
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[MonucaxapuaTep MOHOMEPI MOHOCAXapUATEPACH TYPATHIH TOMOIOIHMED
anemeHTTep. OnapablH MOHOMEpJepi e3apa TIIOKO3UT Oakmiajap apKbLIbI
OipiKKeH.

CH,O,+CH,O,+CHQO,...+CH_ O,=(CH, O)n+(HO)

1276 1276 1276

[Tonucaxapuarepre Kpaxmal KarchipMa IeJITI0N03a, ITTMKOTeH, XUTHH KOHE
NeKTrH Kipeai. Kpaxmait, sxarcbipMa, 1eJUTI0I03aHbIH MOHOMEPJIEPI TITFOK03a.

Keii6ip xemipcynap axysl3gap MEH DIIOKONPOTEHIEp, all JUMUATEP MEH
TJTMKOJIMITHATEP/II Ky PauIbl.

Kpaxman eciMaikTep OeHECIHIAE KOI >KMHAJIAThIH MAaHBI3IBI TOJHCaxXa-
puarepaen ecenteneni. On eciMaiK IoHIHIE dcipece kem Oosmansl. MacerneH,
Kypiur meH xyrepi aoHinge 80%-ra geiiin, ounaii noHinge 60—70%-ra neiiH,
KapToI >KOFaphl xkarbiHaa 20% -Fa IeliH Kpaxmasl 0oJajbl.

[mukoren, sFHU *KaHyap KpaxMalibl JICT aTajdaThblH MOJUCaXapHuI ajlaM KOHE
JKaHyap , CaHbIpayKyJlaK aF3ajlapblH/Ia KOP a3bIK 3JIEMEHT PETIHE Ke3/IeCEeIi.

[enrono3a eciMIiKTep KYpaMbIH/ia KOI OOJIBII, oJ1ap jKacylia KaObIpFaHbIH
HET131H Kypaiabl. OciMaikTep Kamblparbl yianachiHbH 15-30%-b1H, aramran
50% -bIH TEITI0NI03a KYPaNIbI.

Kemipcynapabiy ar3anapia aTkaparblH QYHKIHACH Op TYPIIi..

Kemipcy Kemipcynbin pyHKIusICBI

JHepreTuKaIbIK PyHKIMUACHI

I'mumepanaerut | DHEPreTHKAIBIK aIMACYIBIH OTTETICI3 CaTBICH OHIMIEP1

I'mroxo3a JKacymanbIH THIHBIC aly TIPOLIEC] YIIiH YHEPTHUS K31
Manrosa OHim aTKaH YPBIK YILIiH SHEprus Ke3i

Caxapo3za I'mroko3aHBIH HETI3T1 K631

®dpykTo3a Ar3amapna 0oJaThIH KONITETSH MPOIiecTep YIIiH dHEPTHS Ko3i

KypbUIBIMBI — KYpPBLIBIC MATepHAJAAPSHI (MI1ACTUK(DYHKIUSA)

Hemmronoza Ocimaik jxacymanapsl KbIPTHICBIHA KOPBITHIHAAN Oepeni

Xyt CaHpIpayKyJiaK >KacyIiacsl KBIPTBICHIHA HKOHE OybIHAAKTBLIAP JIE€HE
KaOBIFBIHA KOPBITHIHABLIAI Oepei

Pubosa AT® xone PHK monekynanapsl KypbUIBIMBIHBI TY3YAE

KaTbICaJIbl

| Jezokupubosa | JHK nykmeoqutTepi KypambiHa Kipemi
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Pe3epB ¢yHKkHUsACHI
JlakTo3a CyT KOpeKTiiepAiH CYTi KypaMblHa Kipeai
Kpaxman OciMIK YInanapbiHaa Pe3epB JIEMEHT PETiHIE )KUHAKTAIIaIbI
I'mukoren XKanyapnap yimanapbiaia pe3epB dJIEMEHT PETiHIE KUHAKTATABI
Kopray pyHknuscol
lenapun | JKanyapnapaa kaH yroblHa KeAEPri kacai sl

Jlnmuarep. bapneik Tipi ar3anap Jkacymanap KypambiHa Kipemi. Jlummng
MOJIIOCCHI3, TUAPOGOOTH Monekynanap. KypbuibiMbiHa colikec OipHemie TOM-
Tapra OemiHel.

beiitapan maiinap — TaOuFaTTa KOITel TapajFaH JUIHUATEP OOJbII, 3 Maii
KBIIIIKBUT KOHE 3 aTOMJBIK CIUPT — MIMLIEPUHHIH KYpaMbIHAH Maiga O0oasbl.
By Tomka skaHyap Mainapel jkoHE eciMIik Manmapbl Kipedi. [llammap — maii
KBIIIIKBUIAP JKOHE KON aTOMJIBIK CIUPTTEPHAIH KYpaMblHAH Maijga Ooajbl.
Hlampap Tepai, »aHyapiaapAblH KYHIH, KYCTapblH KaybIPCBIHIAPBIH YKaybIIl
TYpajabl, OJapIbl >KYMcapTalbl, COHMaW-aK cymaH Kopraiael. Illam kaOarsw
XKambIpak, KOJCHKe, >KeMICTepAl Cy ocepiHeH, Kypram KalayJaH KOpFailabl.
dochonuarep — KacCymIaHbBIH MeEMOpaHalbl KYPBUIBIMBIH Taiga eTel.
[mrokonunuaTep — MMOUATEPIIH KOMipcyaap MEH JIMMONPOTEHH — JIUMUATEPIIH
aKybI371ap MEH Taii1a 00JFaH )KUHAKTaphl. CTEponITapFa THICTI — XOJIECTEPHHI
’Kacylia MeMOpaHaChIHBIH MaHBI3IbI Kypamabl Oediri. bylipek actel Gesinze,
KBIHBICTBIK Oe€3/1epi /e XOJIECTEPUHHEH CTEPOW]I TapMOHJApP CHHTE3CIIEC/I].
ApTBIKIIIA XOJIECTEPUH KaH TaMbIpPJIapbIH/Ia TONTANbII, TAMBIPIAp/bl TApANTAaIbI,
arepockiepos aypyesliH Tymasipansl. A, JI, E, K mopymenmepi ne KbBITIIKBLT
AIIEMEHTTEPTe Kipei.

Jlnmuarepain ¢pynkumusaapel. Jlunuarep xacymana op Typii QyHKIuUs-
napabl apTKapazsl. [ImacTukaisik (KypbUIIbIC 3aTTaphl) QYHKIHUACHIH apTKApaThIH
JTUNUATEPTE KacylIagap MeMOpaHalbl KYPbUIBIMBIHBIH KypaMbIHa KipeTiH ¢oc-
bonunuaTep, XOIECTEPHH, JIUMONPOTEHHIED, TIIOKOJIUIUATEP MbIcall O0oNabl.

byiipek actbl Oe3iHEH O6JIEKTEHETIH KOPTUKOCTEPOW] TapMOHAAp MEH
KBIHBICTBIK O€3/IepiHiH TapMOHIAPHI CTEPOUATEDP KaTapblHa Kipedi )KoHe rapMo-
HaJl QYHKIIUSHBI OpBIHAANABL. 1 T Mail TONBIK okcuarenrenae 9,3 kkan sku 38,9
KK DHEPTUS aXKbIpAJIabl.

Tepi acTbl Maii JKaIrCbIpMachl MEXaHUKAJIBIK 9CEPICH KOpFaibl. Jlummarep
BICTHIKTBIKTHI HaIllap OTKI3T€HAIKTEH, ar3ajapia BICTBIKTHI CaKTayFa Koplem
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Oepeni. OcimiikTepe XoHE aHyapiapaa Maii Kop Typae tonrtananbl. Lles
KaHyapJapblH/Ia >KOHE KbICTa YHKbIFa OeifiM OoiFaH jkaHyapriapna Kop Mai
SHEPrus )KaHE Cy Ko31 00mbI Kpi3MeT eteni. Maiina epymi A, /1, E, K nopymennepi
(bepMeHTTEpIiH KOPEpMEHT OOIIriH KYpauIbl.

Tipek ce3mep: riOK03a, MajiTo3a, caxapo3a, (QpyKTo3a, LENI0JI03a XHUTHH,
pubo03a, ne3okcupubo3a, JaKTo3a, KpaxMal, TIIMKOTeH, renapuH, Gochoaunuarep,
TIIFOKOJTUITHTED, CTEPOUITED

Cypakrap MeH TancpipMaJap:

['oMomonuMep KoHe reTeporouMep TYCIHIKTepAl aHBIKTA.

Kemipcymap sxoHe onapablH TONTapbIH alThIT Oep.

KemipcynapabiH ¢GyHKUMSUTapBIH alUTHII Oep.

JlunuaTep xoHe onapIbIH TONTAPBIH alThII Oep

Jlummarepain GyHKIUSIIAPHIH alTHIT Oep.

RARE Rl e

Osnirinen opbiHAay yuriH TamnceipMmanap: KewmipcymapaslH KacueTTepiHe
colikec TypiHzIe THICTI caHmapsl ka3. 1) pubo3a; 2) ne3okcupndosa; 3) riroKo3a;
4) dpykroza; 5) caxaposa; 6) manTo3a; 7) makrosa; 8) Kpaxmal; 9) TIIMKOTEH;

10) xamnceipma.

Kemipcynapasin KacuerTepi

Can

Kemipcyaapabsin KacuerTepi

Can

PHK nyxieotunrepaig
KypamblHAa Oosaibl

JHK nykmeoruarepaiH KypaMbIH/Ia
OoJtaabl

YKemictepne, meIpeIHAapAa, Oanga
Ooaasl

JKemic KaHTBI

Kanyap xkpaxmaJsl

CaH/IbIK TYPFBIIaH OPraHUKAJBIK
AJIEMEHTTEP OpPTaChIHA OipiHIIi
OPBIHJIA TYPAJIBL

CyT KaHThI

JIoH KaHTBI

Baywipma peseps peTinge
YKHHATA]BI

JKacymranapIeIH HETi3Ti SHEPTUS
Ke3i

[ITranun, amunasa pepMenTTepi
oCepiHJe BIIBIPANIbI

Kpaxmaii, mirokoreH, LeuIon03aHbH
MOHOMepi

JKy3iM KaHTBI, KaH KaHTBHI

Temeki Mo3alikachl BUPYCBIHIA
Oomaapl

Caxapo3a, MaJITO3a )KOHE JIAKT03a
KYpaMBbIH/1a 00JIaIb1

AT® xypambiaza 0oaasl

Moz ocepine Kok Tycke Kipesi

KaHT KbI3bLIIIAaChl KAHTBI

24




6-§. AKYBI3JIAP )KOHE HYKJIEWH KbIIIKBLTJAP

ARybaap kypambinaa C, O, H, N, S tyTymisl >xorapbl MoJieKyiajiap
OMOJOTHSUIBIK TouMepiep Oonbin, onap 20 Typii aMUHOKBIIIKbUIIAPAAH
Kypanrad. Onap OipiHII Jopekeni OMOJIOTHSUTBIK MaHbI3Fa W€ €KCHJIr YIIiH
nporeuHaep (Tpekiie «IpoToc» — OIpKeNKi, MaHbI3[bl) Jen aTtanajsl. Tipi
ar3ayiap TIPIIUTIK KE3E€HIEpl KOl JKaFbIHAH aKybI3 3aTTapra JKOHE OJap.IbIH
OMONOTUSIIBIK (DYHKIMSIChIHA OailIaHBICTHI.

AKybI3Iap BHpyCTap KOHE OapiibIK Tipl ar3ajap: OakTepusuiap, caHbIpay
KYJIaKTap, eCIMAIKTep, jKaHyapyiap KYpaMbIHBIH a)XbIpaMaWTBhIH OeJiri ecemn-
teneni. XKacymana Ke3AeceTiH XUMUSIIBIK ©3TrepicTepre akybl3ap KaTbICaabl.
AKyBI37ap OIMMEp 3aTTap OOJIBIMN, OJapIbIH MOHOMEPIIEPI aMUHOKBIIITKBLIIAP.

AMMHOKBIIIKBLIIAP. AMUHOKBIIIKBUIIAP K11 MOJICKYJIAIBI M Y III € JT 1 K
Oipikrieniep OOIBIIT, MYIICTIK KapOOH KBIIIKbUIIAPBIHBIH Al 1aaphl €CerTee .
Tipi ar3amapaarbl aKybl3 TYPJEPIHIH TYPJIUIri aKybI3gap KypamblHAa €HETiH
AMUHOKBIIIKBUIIAPBIHBIH ~ TYPJIl  BapuaHTTapja KOMOWHaUMsUIap Maiina
0OJTybIHaH KaMTaMachl3 €TIe/I.

AMMWHOKBIIIKBUIIAPD MOJEKYJIachl OapJiblK aMUHOKBIIIKBUIAAP YIIH Oip
TYp Oosran exi GesikreH, amuno Ton (-NH,) »xone kapbokcun Ton (~COOH)
XKoHE opOip aMHHOKBIIMIKBUT YIIH ©31He ToH
OonraH 0ok — paauKaiaad KypainraH (7-cyper).

OcimMaikTep )KoHE KOTIIIIIK MUKPO aF3aiap xacy-

HIaiaparkl aKybI3/1ap KypaMblHa €HETiH OapIibIK

AMUHOKBIIIKBUIIAD TaOWFaTTa Ke3JeceTiH Oacka

3aTTapjaH cuHTe3aene . bipak Oy kacuet ajgam

XKoHE KaHyapiapAa (KeWOip TaNIIBIKThIIApIAH  7-CypeT. AMHHOKBILIKBLIBI-
ThIC) Oap emec. AnaM >koHE JKaHyapiap OipHele HBIH 0apIibIK GOpMyIIacs!.
AMHHOKBIIIKBUIIAPBIH  0acka MyIleni 3arrapiaH

CHHTE3/Iell anMaiibl. Bysl aMHHOKBIIKBUIIAp OJap OpraHM3MiHE a3blK KypamblHA
KaObUIIaHybI KepeK. byl amMacnailTbiH aMUHOKBILIKBLIIAP ST aTanaisl. MbIcabl:
BaJIMH, U30JICHIINH, JICHIINH, JTU3UH, METUOHHH, TPEOHHH, TPHIITO(aH, (peHmIanaHuH.
AzlaM >KoHE JKaHyap OpraHm3MiHjae Oacka MYIIENIK 3aTrTap[JaH CHHTE3/ICNETiH
AMHHOKBIIIKBUIAP aybICAThIH AMUHOKBIIIKBLIIAP JICTT aTaaajbl.

AKYBI3IAPABbIH KYPbLIbICHL. AKYybI3Iap KypamblHIa aMHUHOKBIIIKBLIIAP
e3apa nenTtuja cabarbl naina 6o Oipireni (8-cypet). COHBIH YIIIH aKybI3ap
MOJTM TUNTUATEP ACTI Te aTaia pl. MyH 12 aCThl aMUHOKBIIIIKBLIIAPABIH O1piryiHEH
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O0ip monekyna cy OemiHeml. AMWHOKBIIIKBULIAPABIH OpTalla MOJEKyJajaap
casMarbl 138-re, aKybl3 KypaMbIHAarbl aMUHOKBIIIKBUI KaJIJbIFBIHBIH OpTallla
MoJekynap canMmarbl 120-Fa TeH aen arybl MyMKIH.

8-cypeT. AMUHOKBIIIKBUIAAPABIH 63apa Oipiryi.

AKYBI3MOJIEKYJIAChIH/Ia aMUHOKBIIIKBUIIAP/IBIH JKaljacy peTi, TYpiHiH ©3-
repMelTiH KacueTi O0mbin, akys3 cuHTe3 ke3inne JJHKarpl ®KBIHBICTBIK aKma-
par Herizigae Ty3uieni. OpOip aKybl3 MOJIEKYJIAChl ©31HE TOH KYPBUIbICKA HE.
Opranu3MHIH XacylajgapAarsl akybi3aap (dpepmeHTrep, ropmonaap) 6ip Typi
(GYHKUMSHBI OpBIHAAYFa KapaMail aMUHOKBIIIKBUIIAP Kypambl OOMbIHIIA ©3apa
aXbIpasibll Typaabl. Typiep Oip-OipiHEH KeMNiM WIbIFY >KarblHAH KaHIa y3aK
6oJica, OnapabIH aKybI3Japbl apachblH/1a ailbIpPMaIIbUIBIFI YJIKEH O0Nabl.

AKYBI3 MOJICKYJIACBIHBIH KYPBUIBIC Topeskenepi (9-cyper).

ARybBI3IAp- CTpyKTYpaHbI TYTHIIT .
Y . P . PYKTYP ¥ Kacuneri Mpicaagap
ABIH TY3iyi TYpPYUIbI cabaKTap
Kepmi amuHO-
. . AKYBI3MOJICKYJIAChIH/IA aMH-
Bipkenki KBIIKBUTIAP/IBIH AMUHO
.. HOKBIIITKBIIAPIBIH KETIEe-KET Wucynun
TY31Tic JKOHE KapOOKCHII TONTAPBI N . . .
JKalacy peTiMeH OenriieHeni
apachIHJaFbl ENTH]T
.. Crmpait Kkepiii opamaapsl . ..
Exinm P P P . P TTonumnenvy Ti30€ridiy CIIu- Komnnaren
.. apachIHIaFbl CyTeT1 .. . .
TY31I1iC paJ minrHiMeH OenriieHeni KEpaTHH
cabakrap
.. . Crupal miiHAeri MOJIUIEITHT
h4giniiciiii Cyreri HoH, AUCYTBOUL, P A Muorno6uH,
Ty3iic runpodob cabakra riobyna miniHi nafiza KeL1yI (hepmeHTTE
Y P P MeH OenrineHeni P p
Bipueme ro0ynia minriHiHger
Teptinmti Cyreri, noH, TUCYNb(UN, | TOIUIICTITHI MOJCKYJIATapIbIH FeMorTo6H
Ty311ic runpodo6 cabakrap (cy606ipaik) Oipiryimen
Oenrineneni

AKybI3 MOJIEKyJIachl TaOWFW TY3UIIMHIH J>KOFalybl JEHATyparus [en
aTtananapl. JleHaTypauusHbl )KOFapbl TeMIepaTypa, XUMUSUIIBIK 3aTTap, HypjaHy
XKoHe Oacka ceOernTep KeNnTipim IMIbIFapaibl.
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AKybI3 QyHKkuMsiapbl. buomonekyna-
Jap apachelHAa aKyb3aap (YHKIMSIAPbIHBIH
OPTYPJILIIri >)KaFbIHAH O1PIHIII OPBIH/IA TYPA/IBL.

InacTukaablk QyHKousi. AKybI3gap
KacCyIIaHbIH OApJIBIK MEMOpPaHAIIBI JKYHeep
Heri3iHeH maiiaa 6onassl. KosutareHn akybI3bl
OIpIKTIpyIIl  YJIMaHbIH, KEpaTUH aKybI3bl
CYT KOPEKTiIep KYHi, THIpHAKTaphbl, KycTap
KAYBIPChIHBI, 3JaCTHH aKybI3bl CiHIp, KaH
TaMbIpJapbl KaOBIpFalapblHBIH KYpPaMbIHA B
Kipeni. JKacylnraHblH IHUTOCKETET AJIEMEHT-

Tepl TyOyJ/UIMH aKybI3bIHAH TY3UIT€H. AKy-

BI3/1ap XpoMocomaliap, pubocomanap Kypa-

MBIHA J1a Kipei. A i
®epmeHTaTHB PyHKUMACHL. DEpPMEHT-

TE€p IUIACTUKAIBIK KOHE JHEPreTHKAIBIK

alIMacy peakUMsUIapblHa KaTaln3aTOPJIbIK

MIHJETIH aTkapaibl. bapibik (epmenTTep

aKypl3 TaOuraThiHa ue. OpOip QepMeHT

oenrim Oip 3arka (cyOctpaT) ocep erendi

oHe OeruIl TYpAeri peakuusIapblH T€3AETe .

Tpancnopt pynkuusicbl. OMBIPTKAIBI KaHyapiiap KaHbIH/Ia TeMOTJIO0HH,
OMBIPTKAChI3 JKaHyapiap KaHbIHIa TEMOLIMAaHUH, MYCKLT yimajapblHIa
muoriooun O, xone CO, HbIH TPAHCIIOPTHIH, KaH IJIa3Machl aKybI3—aa0yIMUH
JUTIAATEP, MAWKBIIKBLIIAAPHl JKOHE Oacka OHMOJOTHKSUIBIK O€JCeHal 3arTap
TPAHCIOPTHIH KamTaMackl3 eteni. JKacyma MeMOpaHachl akybI3Japbl ece
MeMOpaHa apKblIbl 3aTTap/bl OTKI3Y KbI3METIH aTKapabl.

Koprany ¢yHkuusicbl. AHTUTaHa, aHTUTOKCUH, UTEPHEPOH aKybI3AaphI
OpraHu3M/i KaT 3aTTaplaH Kopraiael. Kan KypambIiHAaFrsl HMMYHOTI00YIUINH
aKybI3bl KaHFa KIpreH BUPYC JKoHE OaKTepHusuIapAbl TAHUbI, 3USTHBIH TUT130€i 1.
Kan mmasmacel KypambiHIarsl (puUOpUHOTEH, TPOMOHWH aKybI3apbl KaHHBIH
XK10yiH Kypaibl.

Toxcun (yabl) pynknusicsl. KeliOip sxanyapiap e31H AYIINTaHHAH KOPFaybl
YIIIH apHaiibl ynapasel icTenm mbiFapansl. borymusm, 6abo xone mudrepus
aypyJapblH MIaKbIPATHIH MUKPOOTApABIH YJIaphl Aa aKybl3 TAOUFaTKa He.

Topmonan ¢ynxkyusacer. VIHcynuH, cCOMaTOTPONUH, Ba3ONPECHUH CHUSKTHI
TOPMOHAp aKybI3 TAOUFaThIHA HE.

9-cyper.
A — akybI3abIH OipiHIIi TY31Mici;
B — axybI3161H ekiHmIi Ty3imici;
C — aKybI3ABIH YUIIHII TY31TiCi;
J1 — aKyBI3BIH TOPTIHII TY3UTICI.
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A30TTBIH HeTi3aepi

[lypun Heriznepi [Mupumunun Herizaepi

AJleHUH I'yanun IuTo3un Tumun Ypauun

10-cypet. A30TTBIH HeTi3Epi.

Ipekem gynkyuacel. Myckin xacymnianapbl KypaMblHa €HETIH aKTHH JKOHE
MHUO3WH aKybI3IapBIHBIH KOMIUIEKCI — akToMuo3uH AT® sHeprusicel ecebiHe
MYCKUIIIH KbICKApPYBIH TY3€TE/.

Inepeemuxanvlk pynkyus. 1 r akybl3 TONBIK aKybianranaa 4,1 kk an
Hemece 17,6 Kk sHeprusi OeiHe .

HyxJenHKbIIKBLIAAP. HyKIeWH KBIMKBUIAAp ONApIbIH MOHOMeEpIIEpi
HYKJICOTHUATEp ecenreneni. OpoOip MOHO
HYKJICOTH]] 3 Ta KOMIIOHEHTTEH TY3UITeH:
a3orTel  Heri3 (10-cyper), MoHOcaxapunx
(11-cyper), pocdat KbIITKBUT )KUBIHTHIFHI.
Jlesokumnpn6o3a Pu6osa JIHK KypamblHa €HETIH HYKJICOTUITEP
ne3zokcupudonykineoruarep, PHK kypambina
€HETIH HYKJICOTHATEp pUOOHYKICOTUITED
nen aiTeiIansl (12—13-cyperrep).

11-cyper. [lenTo3anap.

Jle30KnprOOHYKICOTH T PuGonyxkieoTun

12-cyper. JIHK xone PHK nykneoTunrepiy 0apiabik KepiHici.

Hyxneotuarep >kacymiajga epkiH MIMIHAC A€ YIIBIpAHIbl KOHE O©Te KOm
(GU3NONOTUKSAIBIK Ke3eHAepAe MaHb3Abl OpblH TyTaabl. AT® (ameHo3uH-
tpudocdar), AJID (amenosmaaudocdar), AMD (asuamonodocdar) comap
KaTapbIHaH.
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JHK nykneorurrap PHK nyxneorurrap

13-cypet. JHK >xone PHK HiH HykneoTunrepi.

Anenosunrpudocpar — AT®. ATO monekynacsl afeHHH, pu0o3a KoHE
yita ¢ocdar KbIIKbUI KUBIHTHIFbIHAH TY3UIreH (14-cyper). @ocdart KbIIKbLT
YKUBIHTBIFBI apachIHIa €Ki YJIIKEH YHEPTUs CaKTayIlbl OaKmamap oap.

14-cypet. AT® — TiH KYpBbUIBICHI

ATO® GapnbIK Tipl OpraHu3M Kacyllanapbl YIIIH YHUBEpCal 3HEPrusi opTa-
neirbl. OKCHATEITY ally peakiusuiapbiHaa 6eminerid sHeprus ATd-re ronranaspl.
Kacymaga ATD cunresi AlD-HiH pocdopiaHysl peakuusIapbl apKbUIbl OTE].

ALY +H,PO, + onepeus — AT® + H,O
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Kacymramarel 6apiblK OMOCHHTETUKAIIBIK peaKIusIap, MYIIE JKOHE YJITa-
Japaarel OesceHaipeni, MeMOpaHa onaau3aTTapAblH aKTHB TPAHCIIOPTHI, €HJIO-
CUTO3, €K30CHUT 03 Ke3eHiepl AT® sHeprusichl ecenke afaan 00Jabl.

AT® + H,O0 — ADF + H,PO, + onepeus (40 xorc)

MoaunykjieoTuaATEPAiH KypbLIbIcbl. MoHOHYKICOTUATEP Oip-Oipi MEH
e3apa Oipirin MONMMHYKICOTUATEPl maiga Keuiaapl. [lomwmHykKIeoTHI Ti30e-
riHie MOHOHYKJIeoTuaTep e3apa ¢ochoamdpup Oakmackl Kemerinie Oail-
nanbicanpl. Docdar KeIKbUT 06T aaablHFbI HYKJICOTH] ITEeHTO3aChIHBIH 3
KOMIPTETi aTOMBIMEH, KEHWIHTICIHIH 5 KeMipTeri aTOMbIMEH OaiaHbICAIIbI.
[Nonmuuykneorus Ti30eKkTiH Oip YIIBI 5'— aKbIpbl JA€JiHCE, €KIHII yiibl 3~ —
akpIpel AemiHeni. I[lonmmHyKI€OTHATEPIE MOHOHYKJICOTHUATEP/IIH OaCKbIIIIIa-
OacKpII O1pi3/i OpHATACYbl OHBIH OipJIeCceTiH KYphUIbIMBIHAH TMaii1a O0IaIbl.

5 3

15-cyper. JIHK — HbIH KYpBUIBICHI. 16-cyper. JIHK.

JHKubIH KypbLIbIMbL. [IHK Monekynacel Oipre oH jkakka Oypaibli,
KOC CIHpal maiia OO0yl €Ki MOJIMHYKICOTH ] Ti30SKTepIeH KypaiFad. by
Ti30ekTep Oip-OipiHe aHTUNapaIenb 60k, O0ipi 3 KeMipcy MeH OacTaibin 5
KOMIPTET1 MEH asgKTaJIca, eKiHIIICI 5 KeMIpTeTi MeH OacTanasl xoHe 3 KeMip-
Teri MeH askranajpl. [lypuHBanupuMUH HET13[epi ciupa 1MIiHe OpHAIaca bl

(15-cyper).
30



bip Ti30€KTiH MypbIH HETi31 >KOHE EKiHIIi
Ti30CKTIH MTMPUMUINH HET131 Oip-OipimMeH cyTeri
ca0arbl apKbUIBI OalIaHbIN KOMILIEMEHTTEP
KYIITapbIHAH Taiaa Oojanbl. AJCHUH KOHE
TAMHH OPTachIHAA €Ki CyTeri cabarbl maiina
Oosica, TyaHWH XOHE CHUTO3MH apachlHIA YII
cyreri cabarpl maiina 6omaael (16-cyper).

ABOTTHI HETI3ACPIHIH KOMIUIEMEHTEPIIIK
3aHapUIbIKTapel E mapra ff epexecinme xep-
CETUITeH:

. Ilypun Heri3gepiHiH CaHbl MUPUMHINH
HET137Iepi CaHbIHA TCH.

2. AeHUHJEp CcaHbl TUMHUHJIEp CaHbIHA,
TYaHUHJEp CaHbl CHTO3WHJCD CaHbIHA TEH:
A=T,G=C

3. AIleHUH >KOHE TYaHWUHJEP CaHBIHBIH
JKUBIHIBICHI CUTO3HHJICP JKOHE TUMHHJIEP ca-
HBIHBIH KUBIHABICEIHA TeH: A+G=T+C

A3oTThI Herizaep komruieMeHTapibiFbl JIHK HBIH *KBIHBICTBIK aKapaTThl
CaKkTay »JKOHE HOCUIJCH-HOCUITe OTKI3y OOpPBIINIBIHBIH XUMUSIIBIK HeETri3i
ecenTtenei. HyKIIeoTUTTapAbIH KETIe-KEeTTIrl CAaKTaIFaH 1a ) bIHBICTBIK aKapar
HOCUIIEH-HACIITe KaTeci3 oTKi3ine .

PHK nin kypbutbicsl. PHK Monekyace! Gip poluHyKI€0TH 1 TI30€TTHEH KypasiFaH
(17-cypert). KypbUIbICBI, MOJIEKYIaChIHBIH YJIKCH-KIIILTIT, KacyIiaaa >Kainacybl
JKOHE aTKapatbiH MiHzeTiHe Kapait 3 Typ PHK aiibipmanisiibirs: Gap.

Nudopmammsmeik  PHK  (u-PHK) akywsB3ablH cTpyKTypachIHIAFbl Te-
HETHKAJBIK aKmaparThl sApoaaH pubocomanapra kerkizemi. Pubocaman PHK
(p-PHK) pubocamanapasiH KypamblHa Kipei, SIpo/ia XpOMOCOMaHBIH SAPOIIIBIK
nana OoJyaTelH OOJIriHAE CHUHTE3AEINIEN.
Tpancnoptr PHK (1-PHK) sapona maiina
00Ja1pl, aMUHOKBIIIKBUIAAPIBI OipIKTipim
puOOCOMaHBIH MOJIUIICTITH/ Ti30€T1 KUbLIa-
TBIH KXepre — pubocomara xetkizemi. T-PHK
«Oene JKampIparbl» JACM aTajaThlH EKiHIII
ctpykrypara ue. T-PHKHBIH Monekyna-
CBIHJIA €Ki OesiceH i Oeiri OOJIBII, ojlapIaH
Oipi aHTHUKOJIOH TPHUILIETI >KOHE EKIHIIICI
aKCETTOp YIIIBI.

17-cypet. PHK HBIH KYpBIITBIMEI

18-cyper. t-PHK.
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AntrkonoH TputieTi u-PHKHBIH KomOHBIHA KOMITTIEMEHTTEp. AKCENTOp
yIIbiHA aMUHOKBIIKbUTIAp Oipiremi (18-cyper). PHK monexynamaper JIHK
MOJIEKYJIaCBIHBIH KOC Ti30€eriHiH OipiHe KOMIUIEMEHTTED TYPIH/IC CHHTE3ICIIEe/I].

JHK :xone PHK kacuerrepi

Kacuerrep JHK PHK

Kacymana kes- Snpo, pubocoma, UTOIIIA3MA,

SAnpo, MUTOXOHAPHSL, XJIOPOIIACT

Jecyi MHUTOXOHJIPHSI, XPOJIOILIACT
SAnpona ke3mecyi | Xpomocomainap Snpoiia
Kypsuibicst Koc nmonmunykieorn tizoeri XKeke monmuHyKIeoTH I Ti30ET1
Monomepiiepi Jle30KcupuOOHYKICOTUITED PuGonyxneoru
[TypuH Heri3aepi — aJlcHUH KoHE | IIyPUH HETi3/1epi — aICHUH KOHE
ryaHWH, TUPUMHUIUH HETI3epl — | FyaHUH, IUPUMHUIUH HET131aepi
HyxteorH - Y , AP P Y , TP pr
. THMUH JKOHE IMTO3MH, YIIEBOJ— | — YPALMI KOHE [IUTO3MH, OTTEri—
TEPJIH Kypambl
Jie30Kcupr003a, hocdar pu603a, GochaTKpIIIBIKbLI
KBIIIKBLUIBI KaJIJIbIFbI KaJIJbIFbI
. KomruiemeHTapibIK HeriziHge, KomriemeHTapibIK Heri3iHAe,
Cunresnenyi
peayTUIeKaIHsT TPAHCKPHIIIUS
. . T'eHeTHKaNIbIK aKapaTblH CaKTay, .
Minperti AKyBI3 OMOCHHTE31HE KaThICy

KeOeHTy, HOCIIIEH-HACIIITe OTKIZY

Tipek ce3nep: BaIwH, U30JICUIINH, JICUIINH, TU3WH, METHOHHUH, TPCOHUH, TPUIITO-
(haH, heHUNIANATNH, TypHUH, TUPUMHAIAH.

Cypakrap MeH TancsipMaJap:

. BHoNOrusUIBIK onuMepiep/ i KaHaai TonTapeiH Oliecin?

. AMUHOKBIIIKBIIAAPABIH KYPaMbl, KYPBUIBICHI MEH KACUETTEPiH alThIIl Oep.

. ©3repeTiH KoHe O3repMENTIH aMHHOKBIIIKBUIIAP/Ibl aHBIKTA.

. AKyBI3 MOJIEKyJaJIapbIHBIH KYPBUIBIC JOpEKENIEpiH TYCiHaipin Oep.

. Axyws3mapasiH GYyHKITHASIIAPE! HEJePACH KypasFaH?

. J1e30kcupuOOHYKIIeNH KBIIKBUIBIHBIH KYPBUIBICHL, KYpaMbl sKaliblHAa HeJepai
Oinecin?

7. PuOOHYKIICHH KBIIKBUIBIHBIH KYPBUIBICH, KYPAMbIH aHBIKTA.

AN N kW -

O3irineH opbIHAay YUIIH TancbipMaJiap:

1-tanceipma. JIHK »xone PHK-HbIH Oapnpik KaFbl MEH albIpMalIbUIBIFBIH
aHBIKTAIll, IUarpaMmaza Kepcer.
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2-tanceipma. KecteHi TonTsIp.

Kacuerrepi JHK PHK
XKacymana yirpaysl

DyHKIUACH

IMomunentuy Tiz0eri

Kemipcynapsr

[Typwun =Herizaepi

[Mupumuaus Herizaepi

HI TAPAY. TIPIIIJIIKTIH KACYIIA J9PEXKECIHAEI'T 2KAJITIBI
BNOJIOTUAJIBIK 3AHABIJIBIKTAPBI

7-§. TIPIHIJIIKTIH KACYIIA JI9PEKECI ’KOHE OHBIH
O3IHE TOH EPEKHIEJIKTEPI

Kacywa mipinikmiy Kypolivim, pynkyuonan, oamy oenimuieci. bap-
JBIK Tipl aF3ajiap KacymlaJaH KYpbUIBIMJAAHFaH, TIPIIUTIK MpoIecTep Kacy-
maza opbiHAanaasl. Cos cebenteH Je Kacyuia TIPIUTIKTIH KYPbUIbIMbI, (PyHK-
[HOHAJ, JJaMy >KOHE myparepiik Oemimieci. Ochlnaiina kacyiia e3iHe ToH
epeKIIeNiKTepre ue, OenTull 3aHAbBUIBIKTAp HETI3iHIe KOJ KEeTiMal OoJFaH
OMOJIOTHSUIIBIK KYHeE.

TipmiaikTiH KYpBhUIBIMBI O1pJIiri peTiHjae *Kacyiia OnoMolieKyaiapaan yil-
BIMJIACKaH Xyie Oonbin ecenreneni. JKacymanbiH xKyie peTiHaeri epeKuIiIiK-
Tepl Kol karaijja MOJIeKyJia JIeHreiiHe, SIFHU OHbIH KOMIIOHEHTTEP1 XKOHE COJ
KOMITOHEHTTepiH Oencenaitiriaae kepceriteni. JJHK monekymacel sxacyna
aKybI3Iapbl CUHTE31 MPOIECTEPiH OaCKaphUTybIH OCITUIECHTIH T€HETHKAIBIK
KOJITHI cakTaibl. JXKacynaHbelH HET13r1 MeMOpaHaibl KYPbUIBIMBI JIUITH]T KOHE
aKybI3 MoJIeKynaiapaan Kypairas (19-cyper).

Monekyna aenreiiae JJHK pemyrmkarus mpoieci MmexaHusmaepi 0orca,
TIPUIUTIKTIH JKacylla JeHreiinae OyJ1 MpoIiec kacyIaHblH OeJICEeHAUTIT peTiH-
Iie tariga 0oabl.

TipmiaikTiH kKacymia IeHrel XUMUSIIBIK KOCTaaap IblH KelleHepi, Tias-
MajblK MeMOpaHa, OPraHOUATEpP, SAPO CHUSAKTHI KypaMbl 0eiiM (KOMIIOHEHT)
TepaeH KypanraH. JKacymanbslH OYTIH Kyie peTiHIeri epeKUIUTKTEpiH Oy
KOMITOHEHTTEP/IH 63apa KaThIHACTAPHI AHBIKTAMIBI.
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DBasmonust IporeciHAe OIpIHII PeT Kacylia AeHreliHe TOH epeKIITIKTEp —
Kacyla MeTa0oJIM3Mi, TeHETHKAJIBIK aKIapaTThIH JKacylIaJaH jKacyllara eTyl
CUSIKTBI epeKIIeNnikTepl maiina oonran. XKepne Tipmunik naiga 60aysl 191 Ka-
CYIIIaHBIH Tal1a 00JybIMEH OaMTaHBICTHI.

19-cyper. [1na3zmanbik MeMOpaHaHBIH KYPbUTBIMBI.

Tipminiktin xacyma aenredinge [IHK sxone PHK-ubIH Omomorusibik
GyHKIUSATIAphl, MaTPULMATIAPBl CHHTE3 peaKkIMsIapbl, Kacylla TipIILIiK
nporecTepiiH pepMEHTATUBTI 0aCKaphLIybl CUSKTHI MaHBI3IbI OKUFaap Ky-
seriteni. JKacyma neHrediHeH OacTam TEHETHKAIBIK aKMapaTThl YpPITaKTaH-
YpIaKKa ©TKi3y apKbUIbl YpHakrap Y3[IKCI3AIrT MEeH TIPIILUTIKTIH Y3AIKCI3IIri
KaMTaMachl3 eTiIel.

DBaIONUS HOTIKECIHAE JKacyllallapJblH MaMaHAaHABIPbUTYbIHAH Oip-
OipiHeH ¢opmackl, mporecTepi, GyHKIUAIAPHIMEH alpBIKIIATaHATBIH dp TYPIIi
JKacyIlajgap Keqin IbIKKaH. by e3 keseriHzae yjima MeH ar3anapiblH maiiia
0O0JTyBI J)KOHE TOHBIN KEITSH/IE TOYEeJICi3 TIPIIUIIK KeIIipeTiH XKeKe Kyle, IFHA
KOII JKacyIIIajibl aF3aJIapAblH KEJII MIbIFybIHA bl keni. Col ce0enTeH ae xKa-
cylIa TIpUTIKTIH €H Killli KYPBIIbIMBI XoHE (DyHKIIMOHAIIBIK O1pJIiri ecenrenei
(20-cyper).

Kacyma TteopusicblHbIH Heri3ri epeskesaepi. JXacyma teopusicel —
OapibIK Tipl aF3ajapbelH Naiiaa 60Tybl, KYPBUIBICH, JaMYbIHBIH O1p €KeHAIT1H
MOMBIHAY B KATBIOMOIOTUSIIBIK 3aHABUIBIKTAP OOJBIN TaObLIA B,
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Teanop IlIBan xxone Marttusic Ilnelnnen xacyma Kanumpl )KUHAJIFAH aKIa-
paTTapra HETI3IEeNTeH jKacylia TeopuschiH xkaparThl (1838—1839-xwuiaap).
OcCIMIIK )KoHE jKaHyap ar3ajapbl YILUIH aJlIbl €CENTENreH jKacylla KYpPbUIbI-
MBI IPUHIUNITEPIH KOPCETIN OEprex.

XKacymia TeopHsICHIHBIH Kellecl JaMybl KONTEreH >KaHalbIKTapFa TOYeJi.
Pynond BupxoB xkacymacel3 TIpIIUIIK >KOKTBIFbIH, Kacylla T€K KaHa OYpbIH
OoJrraH KacymiajapabplH OeiHyiHeH maijga OoJybl, JKacylla TipIIUTIKTIH Oap-
JBIK KacueTTepre ve OoyFaH eH Killi MOp(hOIOTHSIIBIK AJIEMEHTTIT] JKOHE Ka-
CYILIAHBIH HET13T1 KYPBUIbIMBI JIEMEHTI MIPOTOILIa3MachbIMEH POCHl €KEHAIT1H
nonenzaen 6epai. Kapm bep Oapnblk ken >kacymiaibl ar3aiapAblH AaMybl Oip
FaHa YMBIPTKA JKacymajgaH OacTaryblH gonennaesi. Ka3ipri yakeiTTa skacyia
TEOPUSACHIHBIH HET13l1 epexesepl TOMEHIE KEeATIPUIreH:

1. Xacyma TipUTIKTiH KYPBUIbIM, (YHKIIMOHAJ KoHE AaMy O1puiri OOk
ecenreneni.

20-cyper. 1 —xanyap xacymacsl; 2 — ©CIMJIIK JKacyIlachl; 3 — 6akTepus
JKaCyILIACHL.
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2. Op0Oip kaHa kKacyllla aJiFaliKbl )KacyIaHbIH 061iHy1 HOTHXKECIHIE

naiima 0omagpl.

3. bip xkoHe KeI )acyIajbl aF3aJIapblH JKacylanapbl KYPbUIbIMBI )KOHE
(hU3MOJIOTHSITBIK TIPOIIECTEPl TYPFHICBIHAH YKCAC.
4. Kerm xacymanbl ar3anap/ia op TypJi MaMaHIaHIBIPbUIFaH jKacyIiaaap
Oipre ynanapblH Kypauibl.
5. JKacymanbIK KypbUIbIM Myparepiik akmapaTThlH CaKTalTybl )KOHE Yp-
nakka OepiyiH KaMTaMachl3 €TeIi.

Tipi ar3anap xacymanapibiH cajabICTBIPMAJIbI MiHe31eMeci

KeWie Ta3pl Kyosa
Ba aepocomalnapra
e

Tomxku kemmeHaepi,
LIUTOCKEJIET,
JIM30COMa, PE3ePB
a3bIK KUHAIAThIH
JKOHE KyoJanapra ue

[UTOCKEIIET, )KacyIlia
OPTAJIBIFBI (TOMEH
OCIMIIIKTEPIE),
IUTACTHIA, JKACYIIa
IIBIPBIHBIMEH TOJIFaH
JKOHE KOJIOJIaFa ue

Baxrtepus xacy- Canpipaykyia R
P y HBIPayKy.TaK Ocimaik skacymacsl | Kanyap kacymacsl
ackl JKACYLIACHI
Myparepiix Myparepiik .
yparep . yparep Myparepmaik
aKnapar Myparepiik aKmapar siposa AKITApaT SAPOIA
UTOIUIa3Maza aKmapar sirpoaa XpoMmocoManapza, x OM}:)COM aIJ)1 apra
HYKJICOH]] )KOHE XpoMocoManapia | MHETOXOHIpUsIIAPIA, P paa,
MUTOXOHJIpUsIapaa
UIa3Muanapaa OpHaJIacKaH IacTuaanapaa opHATACKAH
OpHaJacKaH OpHaJlacKaH P
JKacyma KaOBIFBI XKacymia KaObIFbI Kacyma KaObIFBI Katbi xacyma
MOJIPEHH 2JIEMEHTIHE | XUTHH MIEMEHTIHEe | [IeIUI0JII03a i
LT .. . L KaOBIFbI OOJIMAaMIb
Kipeni Kipemi JJIEMEHTIHE Kipeni
MutoxoHapus,
MutoxoHpus, DHJIOIUTA3MAJIbIK MurtoxoHapus,
SHJOIIA3MAIIBIK, Tap, pudbocoma, SHJIOTIIA3MANBIK Tap,
PuGocomanapra, Tap, prdocoma, Tomxw kerenaepi, pubocoma, Tomku

KeIICH IeP1, [IATOCKEIIET,
JKacyllla OPTaJIbIFhI,
JIN30C0OMa, a3arollbl
JKOHE KOJIOJIA, aC KOPBITY
JKOHE KOJIOJIaFa ue

TamakTany amici
rerepoTpod (mapas-
UT, carpouT) KoHe
aBTOTPOd

Tamakrany afici
rereporpod (ca-
MpOQHUT Mapasur,)

Tamakrany ofici
aBToTpod, rereporpod
(mapasur)

Tamakrany ofici
retepoTpod (royio30i,
napasmur)

AT® cunTE31 IUATO-
I1asManaa, Me30Co-
MaJyiapyia Ky3eTijaemi

AT® cunresi
LMTOIIIa3Maa,
MHUTOXOHIPHAIA
Ky3eTineni

AT® cunTe31 HUTO-
[J1a3Maza, MUTOXOH-
JIPYsT )KOHE XJIOTIO-
Iacmiap/e Ky3eTuieni

AT® cuHTE31 1IUTOIIA3-
Majia, MUTOXOHAPHSI-
Japja KyseTiiesi

PesepB anemeHT-
nonudocdarrap

Pe3zepB anemeHT-
TJTFOKOTCH

Peseps anemeHT -kpax-
Mai

Peseps anemeHT — miro-
KOTCH

36




Kacyma TeopusiChIHBIH MaHBI3IBUIBIFBI. JKacylia — Kem jkacyIiabl
OpraHu3MICpAiH HETi31 OOJIBIN, HETi3ri KYpbUIBIC MaTepuaibl ecenrtenemi. Ar-
3aJIapbIH JaMybl O1p JKacyIlajad — 3UroTajiaH OacTanaapl, COJ CEOCTTEH kKa-
cyla Tipi ar3anapabIg qamy Oipariri. XKacyra TeopusiChIHBIH OapIIbIK Tipi aF3ajiap
’KacylaJapbIHBIH KYPBUIBIMBI )KOHE XUMUSUTBIK TYPFBICBIHAH YKCACTHIFBI MCH
OpTaHMKAJIBIK QJIEMHIH OIpJIiriH pacTanIbl.

Tipek ce3aep: Teanop LIBan, Martusic lneiinen, Pynond Bupxos, Kapn Bep,
aepocoMaiap, Me3ocomaap.

CypakTap MeH TancbipMaJjap:

1. Xacyma TipiJlikTiH KYPBUTEIM, QYHKIIMOHAT, TaMy Oipiiri AeiinreHae HeHi
TyciHecin?

2. TipuIinikTiH *kacylla JSHIeHiH/e 631He TOH KACUETTePIH TYCIHIIP.

3. XKacymia TeopHsACHIHBIH MOHIH jKOHE MaHBI3IBUIBIFBIH TYCIHIIpIT Oep.

4. Tipi ar3anap >kacyliajapbslHa cajJbICTBIpMalibl CHIIaTTamMa oep.

OsnirineH opbIiHAAay YIIiH TancbipMa: 9-CHIHBINTa HUTEePreH OuTiMIepiH
HETI31H[Ie KacyIlla OpraHOMITEPl >KOHE ONapAbIH (PYHKIHIAPHI apachIHIAFHI
COMKECTITIKTI aHBIKTA.

P/c Opranounp P/c Opranonarepain MinaeTi

1 | Muroxouapus A | XKacymanslH OeiHyiHIEe MaHBI3IbI PO ApPTKAPAIbI
2 | Tomxu xkemenaepi | b | AT® nunaTresneiini

3 | [Imactuma C | XKacyma Typmitiria KaMTamMachl3 eTei

4 | Pubocoma J1 | ®oTocuHTE3ME KATHICAIBI

5 | Tusocoma B AKYBI3 CHHTE31H/I€ KaThICaIbl JKOHE CHHTE3/ICIITCH

eHiMIepiH [0kM KeleHaepiHe KeTKi3ei

6 | Bakynona @ | Kemipcy xoHe TUMTUATEP CUHTE31HIE KAThICAIbI

7 JoHnanop 3H110- r MoHocaxapu/1 )KoHe AUCaxapuaATepIi Haia
TUIa3MaTuK Tap KypacThIpy/ia Karblcajibl

8 Teric sanomias- X | Kacyma iminae aneMeHTTep i KOPBITYa KaTbICalbl
MaTuK Tap

9 | lentpuona N | AKysI3 cuHTE3IEH]II

10 | Jlefikorutact K | I'ynnep xone xemicrepre Tyc Oepexni

11 | Xmommact JI | bacrankel kKeMipcy CUHTE3ICH T

12 | Xpomomact M | CuHTe3nenreH eHiMIep/i )KUHAY KOHE Tapary
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8-§. 3ATTAP AJIMACYBI - ’KACYIIA TIPIIIJIIK
KBIBMETIHIH HEI'I3I

3arrap ajaMacybl OpraHu3M JKOHE CBIPTKbI MYXUT OPTAChIHJAa TOKTAyChI3
naiiga OoJaThIH, Tipl aF3aJIapAbIH OCYl, TIPIIUIIK KbI3METi, kKoOer/Il KamTaMa-
CBI3 €TeTIH XUMUSUIBIK ©3TepicTep >KUBIHABICHL. Tipi aF3anap o3 jkacyllaiapbl
YIIIH KEPEKTlI OpraHMKaJIbIK KOCHIHABUIAPBIH CHUHTE3EY, XUMUSIIBIK KypaMbl-
HBIH YJAWBUIBIFBIH CAKTay YIIIH CBHIPTKbl MYXHTTAH KEPEKTI 3aTTapiAbl a3bIK
petinae MeHrepeni. by 3arrap jkacymiara ToH O0FaH OMOTOTHSIIBIK 3aTTap/bl
CHUHTE3/ICY JKOHE KacCylIaHbl SHEPTUSIMEH KAMTAaMachl3 €Ty YIIH >KyMcalabl.
3arTap ajaMacybIHBIH JKacymaJarbl MaHbI3AbI (QYHKIUSIAPBIHBIH Oipi Ka-
CyLIaHbl KYpbUIBIC MaTepualbIMEH KaMTaMachl3 €Ty. 3aTrtap ajJMacybl Ke-
3€HIHIE Tipl OPTaHW3M >KacylIajapbl TIPHIUTIK KBI3METIHIH YIAWBUTBIFBl SFHU
rOMEOCTa3[bl CaKTay YVIIH jKacylla CTPyKTypajapbl OonraH MemOpaHamap
KOHE OPTaHOMATAp KypaMmblHA KIPETIH aKybI3[ap, JUMHATEP, KOeMipcyaapIibl
cuHTe3aei 1. XKacylanblH KYPBIIBICH )KOHE KYPaMBIHBIH jKaHAIAaHBIN TYPYBIH
KaMTaMachl3 €TeTiH OMOCHUHTETUKAIBIK PEAKIUIAP KUBIHIBICH IJIACTHKAIBIK
e3repyi (acCUMIIIALNS, aHAOO0IM3M) JIET aTaiabl.

3arTap aJMacybIHbIH >KacyIlafarbl *oHE Olp MaHbI3Abl (DYHKIMSCHI >Kacy-
IIaHBI SHEPTHUSA MEH KaMTamach3 ery. OpraHu3M TIPIIUTIK KbI3METIHIH op KaHIai
KOpIHICI, SIFHU OPEKETTEHY OcepiieHY, a3bIKTaHy, YJINa >KOHE MYIIENep KbI3METi,
JICHE TeMIepaTypachIHbIH YAAWBUIBIFBIH CaKTay SHEPTHsl dKYMcay/Ibl Tajaml eTel.
JXKacymanbl 3HEprus MEH KAMTaMachl3 €Ty YIITH MYIIEITiK 3aTTapbIHBIH Mali1anaHy bl
HKOHE XUMUSUIBIK PEKIMsIap HOTIDKECIHAE OOJIHIN IIbIFaThlH SHEPrHsiIaH
naiananpuiaap!. JKacymanel SJHEprusAMEH KaMTaMachl3 eTil OepeTiH peaKusiap
KUBIH/BICHI SHEPTETUKAIIBIK ©3repyl (AUCCUMIISILIUS, KaTaOoIu3M) JeTl aTajabl.
XKacymia Tipmiinik KbI3METIHIH Y/IaWbUIBIFBIH  CaKTayblH KaMTaMachl3 €TyII
TUIACTUKAJIBIK YKOHE SHEPreTHKANIBIK ©3repy PEeKIHsIap *KUBIHABICHI METa00In3M,
aJ1 MeTa0OoJIM3M 3aTTaphbl METAOOIUTTED AT aranajsl (21-cyper).

[TnacTukanelk e3repy MEH OHEprust anMmacybl Oip-OipiMeH TBIFBI3
OaitnanbickaH. [ inacTukanblk e3repy peKuusiapbl YIIiH KEPEKTI SHEPTHUs OILIaFbl
AT® sHepreTuKamblK e3repy peKuusuapblHaa maiaa 0oaasl. DHEPreTUKAIBIK
e3repy PeKIMIIAPbIHBIH )KY3€Te IIBIFY YIIH KepeKTi (hepMeHTTep MIacTUKAIBIK
e3repyl peKuusIapbIHaa cuaTe3aene 1. [nacTukanbik xkoHe SHEPTUs e3repyliep
apKbUIbI Kacyllla CHIPTKBI MYXHUT IeH Oaitnmanbicansl. byn kesennep jkacyma
TIPIIUIIT] )KaJIFaCybIHBIH HET13T'1 IIAPTHI, OHBIH 6CY1, AaMYybl XoHE (QyHKIUSITapbIH
KY3€Tre MIBIFapy OIIAFbI.
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21-cypet. [InacTukanpIK >)KoHE PHEPTHUS aIMaCybIH/Ia Maia O0IaTeIH e3repyiep

Tipi >kacyma amblK CUCTeMa caHajaabl, cebebl jkacyllaMeH KOpIlaraH
opTajia 3aTTap MEH dHeprus ThIHOAl e3repirn Typasbl.

OHepretuk e3repy — auccumMmisiius. AT® Oapiblk kacyluanapAblH YHU-
Bepcall 3Heprust Kopbl 6ombin ecenteneni. AT® xacymana ¢pocdopnany peax-
[USCHI HOTWXKECIH e Taiiia 6omaabl.

AJIF +H PO, +40 k] = ATO+ H,O

AT® HBIH cHHTE31 YIIIiH KEpEeK OO0NaThIH YHEPIHs )KacyIllala OpraHuKaJIbIK
3aTTapbIH MaiijalanybIiHaH naiiaa 6onasael. by sneprust ATOHBIH XUMUSIIBIK
cabakTapbIHIa CaKTaIa IbI.

1. Duepzemuxanwix, 032epy dackpiuimapel. JXacyana Ke3IeceTiH dHepre-
TUKAJIBIK ©3repy Ke3€H] KaCYIIaHbIH THIHBIC aTyhI JIET T€ aTayiajbl. ThIHBIC aTy
Ke3€HIHJIe OTTET1/IeH MaiijanaHaThlH ar3aiap a3po0 ar3ajnap, ThIHBIC ally Ke3€Hi
OTTEriCi3 OpTaja Ke3[eCETIH ar3ajap aHa’po0 OpraHU3MIEp JeM aTaiajbl.
Anpo0b ar3anapia YHEPreTHKANBIK 03repy OacKpImTa oTesl (22-cyper):

2. Jaiivinovix mypi.

3. Ommecziciz 6acKvlit — 2UKOIU3.

4. Ommezini 6acKbiul — Hcacyuiauvly, MbIHbIC ATYbL.
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22-cyper. 3aTTapapiblK YHIECIMALTIK TypJIepi.

1. /lativinovik, mypnepi. byn 6ackplln Tipi ar3ajapblH a3blK KOPBITY MY-
HIeNIepiHIe JKOHE JKacylla JTU30COMachl epMEHTTEPl KaThICybIHAAa oTeml. by
OacKpIIITa a3bIK KOPHITY MYIIEIEPIHJIE 1CTEI IIbIFapaThiH (PEPMEHTTEP SCEPiH-
7ie JKOFapbl MOJIEKYJIaJbl MYLIENiK KOCBUIBICTap Killll MOJEKyJanapra, SrHH
aKybI3Z[ap aMUHOKBIIIKBIIAAPFA, JTUMHUATEP MIUIEPUH KOHE Mail KbIIIKbUIIA-
pBIHA, TToIMcaxapuaTep 60sica MOHOCaXapuATepre YHTAaKTalabl.

JlabiHABIK OacKpIIIBIHAA Malia OONFaH SHEPrusl BICTHIKTBHIK peTiHIAEe
TOJIBIK TapKaJbll Keteql. byn O6ackpinTa maiina 6oiran 3aTTapasiH Oip OGediri
KACyIIaHbIH TIPIIUTIK Ke3eHIepl YIIIH KepekTi OoJaThlH OpraHUKaJbIK
3aTTapblHbIH CUHTE3/IETy1HE KyMcaabl, Oip OeJiri ece yHTaKTaaaabl.

2. Ommeciciz oackptm. OTTeTici3 OacKplm (TJIMKOJIM3)a JTAWBIHJIBIK
OacKpIIIbIHA Maiiaa OONFaH Killli MOJIEKYNaibl OPraHUKAIIBIK 3aTTap, MBICAJIBI
DITIOKO3a OTTET1 KaThICYBIHCHI3 (PEPMEHTTED SCepiHie YHTaKTandaabl. [mkomms —
JIFOKO3aHbBIH KOl OACKBIIITEI OTTErICI3 MaiimanaHaabl. [JIMKOIN3 HOTHKECIHIE
Oip Monekyna moko3anan 2 monekyna cyt kucnoracel (C,H.O,), 2 monexyna
AT® maiina Gomaasl )koHE Jie 2 MOJIEKYJIa Cy aKbIPaJIBII MbIFaasl. bip Monekyna
DJIFOKO3aHBIH OTTETICI3 Maiinanmanysl HoTwxkeciHzae sxaimbl 200 KK dHeprus
6emineni. byn sueprususiy 40% AT®-ub1H docdar cabakrapsiHa TONTATA B,
Kanran 60% 3Heprus bICTHIKTHIK PETiHIE TapaibIl KETel.
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C,H,, 0.+ 2H,PO, + 2ADF = 2C,H,0, +2ATF + 2H,0

1276

AHa’po0 yHTaKTaly Ke3eHi OCIMIIK, XKaHyap, CaHbIpayKyJIaK, OakTepus
Kacyla maiga 0omanel. AlaM KYIITI IIBIHBIFY €HOEK €Ty HOTHXKECIHE MYCKLUI
TOKbIMaJIapbIH/Ia OTTET1 JKETICHeN Kanabl )KoHE [TI0K03a/1aH KOl MeJIIIEep/e CYT
KBIIIKBUIBI MMaiiaa 6omaaer. HoTmkene Myckiiaep/e mapiay Ke3aepi Ke3nece/.

3. Ommeziciz yumaxkmasy. A>po0 ar3anapjaa TIIMKOJIHU3IEH COH dHEPIreTh-
KaJIBIK ©3repyiHIH COHFBI 0ACKBIIITBI — OTTET LI YHTAKTaTy Naia 6onaasl. MyHa
TJIMKOJIM3 Ke3eHiHAe Taiijga OonFaH 3arTap MeTaOOTU3MHIH COHFBI ©HIMIEPI
(CO, xone H,O) neiiin ynrakranaasl. MyHaa 2 MONEKya CYT KBILIKbUIBIHAH 6
mostexyna AT®, 42 monexyna H, O xone 6 monekyna CO, maiina Gonaspl.

2C,H,0, + 60, + 36ADF + 36H,PO, = 6CO, + 42H,0 + 36ATF

Ortrerini 6ackpimTa 2 MOJEKYNa CYT KBIIIKBIIBIHBIH TOJBIK YCaKTaTybl
Hotwkeciaae 2600 wk sHeprus Oeminin mbFaasl. Coman 1440 xwk sHeprus
AT®-ub1H Qocdar cabakrapeiHa Oaitnanansl. Kamran 1160 xx sHeprus
BICTBIKTBIK PETiHIE Tapaybll KeTeni. JKacyimamarbl SHEPreTHUKaNbIK ©3repyi
PEKIUSUIaPBIHBIH JKUBIHIBICHI TOMEHICT1ICH:

C,H,,0, + 60, + 38ADF + 38H,PO, = 6CO, + 44H,0 + 38ATF

1276
Hemek, 180 r mIHOKO3aHBIH TOJBIK OKCHUITATYbl HOTHXKECIHIE OOIHETIH
2800 xx sHeprusHbIH 1520 ©k xacymanga AT® minrHiHIe ToNTaaabl.

Tipex co3mep: MeTaboIN3M, aCCUMUJIAINS, aHA0ATN3M, TUCCHMUIISINS KaTada-
JIU3M, aHa3Po0, a’po0.

Cypakrap MeH TancbipMaaap:

1. 3arTap anmacybl Ke3eHiHIH MaHbI3bI Hene?

2. 3arrap aiMacybIHBIH JKacyllaaarbl PyHKUUSACHIH TYCIHIIP.

3. I'mixornm3 OacKBIIBIHA OOIBIT OTETIH MPOIECIH TYCIHIIP.

4. OrTerini YHTaKTay OacKbIIBIHAAFB peaKIMsIIAPbIH TYCIHAIP.

5. IInacTUKabIK ©3repyiMeH dHEPTHs aaMacybl 0ip-0ipiMeH OaillaHBICTHIFBIH
aHBIKTA.

O3nirineH opbIHAAy YIIIH TancbIlpMaJap:

1-tanceipma. TeIHBIC aTy Ke3eHi OACKBIIIITAPFa TOH TYPAE «+» OENTicCiH KOM.

TeIHBIC )Ty mPoIeci
ToH epexmijiri CaTbICHI

1 | MuToxoHipusiapaa OpbIH ajiajbl
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2 | XKacymanaH ceIpTTa OpBIH a1ajbl

3 | CuromnazMaja OpbIH ajJaibl

4 | AT®re xunanared sHeprus cansl 0 kJ

5 Cunresnenerid ATD cansl 2 Ta

6 | Cunresgenerid AT® cansl 36 Ta

7 | A3po0 xarnalibIH/Ia OPBIH aJlajbl

8 | A3po0 xarnaibIHIA OPBIH aa/Ibl

9 Amwuiiaza, erncuH, Junasa GepMeHTTepi KaTbICybIHAa
erTesi

10 | I'mroko3aHbIH bLABIpaybl eceOine 6apaabl

11 | CyT KBIIKBUIABIH BLABIPAYHI eceOine Oapasl

12 | buononuMmepiep MOHOMEPIIEPre bIAbIPaNIbI

13 Asxwipanras sHeprustHbIH 100% Ti )KbUTY TYpiHIE
Tapayraf

14 | CyT KbIIIKBUIBI Makiga 0omaabl

15 | H,0 xone CO,naiina 6omnap!

2-tanceIipMa. OTINTEH TaKBIPHINTApAbl KalTanay HeETi3iHIe TeMEHJErl KeCTeHi
TOJITHIP:

Kaii :xepae | AsxbiparbliatbiH | Ilaiina GosaTsin

Carbichl Peaknus
OPBIH AJ1a/]bl JHEPrusi CaHbl AT®D canbl

9-§. INIACTHUKAJIBIK AJIMACY. ®OTOCHUHTE3, XEMOCHUHTE3

Tipi arzanmap »acymianapsl TIPIIUTIK OSJICEHIUTITIHIH Y3IKCI3IITIH caKTay
YILIH Kacylia KYpbUIbIMbI O0JiFaH MeMOpaHaliap KoHE OPraHOMATEP KYpaMbIHA
KIpeTiH aKybI3[ap, JUMHATEP, KOMIPCYIIap 3JIEMEHTTEp alMacybl MPOIECIHIC
Y3aiKci3 cuHTtesneneni. JKacyma XMMMSUIBIK Kypambl JKOHE KYPbUIBIMBIHBIH
YKaHAJIAHBI TYPYBIH KAMTAMAaChI3 €TETIH OMOCUHTETHKA PEaKIUsIAD KUHIBICHI
IVIACTHKAJIBIK aJaMacy (aCCUMWISILIMS, aHabanu3M) Jen arajiajbl.

Ar3anap >Heprusi )KoHEe KOMIPTEKTIH KaH/ail IePeKKO31HEeH MaiiaJanybiHa
coiikec aBTOTpodTap K9HE rereporpodrapra OesiHenl. AHOPraHUKAJIBIK dJ1e-
MEHTTEP/ICH OpPTraHUKAJIBIK SIIEMEHTTEP/II CHHTE3/ICy/I€ AaHOPTAHUKAJIBIK KOMipTe-
Il IEpeKKe31HEeH NaiialaHbUIaThlH ar3aiap aBTOTpo( aF3ajap aen aranajbl.
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OpraHukanplK SJIEMEHTTEpIl CHUHTE3ACyAE >KapblK OSHEPrusChIHAH Maiija-
JIAHBUIATBIH aBTOTPOQ ar3anap (poTroTpodTap, XUMISIIBIK PEaKIHsIIap dHEp-
THSCHIHAH MaiilaJlaHbUIATBIH a23aiap XeMOTpoQTap Jen aTanajsl.

®otocunrte3. Gotorpod arzamapra xaopopui MUTMEHTIHE W€ ar3aiap,
KaChlT ©CIMIIKTEp, JUIIAWHUKTEPMEH Keibip Oaktepusiap kipemi. JKachur
OCIMIIIKTEep KACyIIACBIHIAFbl XJIOPOIUIACTTAp/AA KXUHAIFAH XJIOPOPHIUT THUT-
MEHTI KOMETIHE JKapbIK YHEPTUsACHl XUMUSIIBIK SHEPTHUsFa aliHana bl JKapbIK
DHEPTUsCHl eceOiHe OPTaHMKAJBIK KOCHalap CHUHTE3NENyl ¢pomocunmes Nem
aranansl (23-cyper).

23-cypet. ®oTOCHHTE3 MPOILIECI.

bapnbIk Tipi aF3ajmapablH TIpIIUTIK OeJICeHIUTIr (POTOCHHTE3 TPOIECi MEH
TiKeJel HeMece jkaHama Typre Toyenai. @OTOCHHTE3 HOTHXKECIHIE aBTOTPO(
ar3ajap ’acymanap/a naijga 0oiraH OpraHUKaJbIK 3JIEMEHTTEp, €H alAbIMEH
OCBHI aF3aap *acyIanapbl, COHAaN-aK OapiabIK reTepoTpod ar3anap yIiH TaMak
KOHE PHEPTHUs KO3i.

doTOoCHHTE3 MPOIECIH TOMEHIETI KaNIbl (opMyliajgap apKblUIbl OPHEKTEY
MYMKIH:

6CO, + 6H,0 + xyn sueprusicel — C H O, + 60,

1276
XI0popWILT TUTMEHTI ©31HE TOH XHMMUSJIBIK KYPBUIBIMBIHA KOHE KapbIK
KBaHTTAPBIH YCTam Kaly epekmernirine me. doTocwHTE3 Tporeci xacyiia-
HBIH ()OTOCHHTE3 eTYIIl KYPBUIBIMBIHAA €Ki CaTBICBIHIA OTE[i: >KapbIK KOHE
KApaHFbUIBIK caTbuiapbl (24-cypeT). KapbIKTBIK CaThICHl XJIOPOIUIACTEP/iH
THJIAKOUTTEPIHE Ky3eTuieni. by skepae Oactankel oHIMIEP PETIHIEC KAPBIK
sHepruschl, ¢y, AJID, xaopoduin KaTeIcaabl.
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JKapbIKThl KBaHTTEPI — (HOTOHIAP XIIOPO-
¢bui MoJieKysachl JIEKTPOHIAPBIH bIHTAJIAH-
IBIpabl. DJNEKTPOHAAP HHEPTHUsiChl eceliHe
AII® xone ¢ocdar KpimkpuigaH ATD
cuHTe3Aenel. SIFHU JKapBIKTBIK SHEPTHUSCHI
AT®-HbIH XUMHSUIBIK SHEPTUSIChIHA ailJIaHA TbI.
DNeKTpOHJap SHEPTUsAChIHBIH Oip  Oediri
cyreri (H+) monmapsiH cyTteri atroMmaapbiHa
aifpipOacTayra xymcanansl. Hotmxkene cy
¢doTonu3 opbiH ananbl. JKapbIKTHIK SHEPTUSACHI
oCepiHlle CYIBIH bIABIpaybl (HOTONMU3 Jem
atananpl. [laiina Gonran cyrteri atomuapel HAJI® (HUKOTMHAMUAAAMHUH
uHynkineotuadocdar) MojeKynanapbl — akcemToliapfa Oipirin, SHEeprusiFa
6ait HAJI®-H naiiga 6onanpl. OH— (ruapokcuin) MOHAApPHl 3JIEKTPOHIAPbIH
xynopodur  MoJekynackiHa y3arein, OH paaukanmapeiHa —aiHamanel,
panvKanaapAblH e3apa OpeKeTTeCYiHEH Cy j>KOHE MOJeKyjanap OTTeri maiaa
OoJtaabl.

@DOTOCHHTE3 MPOIECIHIH KAPHIKTHIK CATBHICHIH/IA COHFBI OHIMJED pETiHAC
O,, AT®, HAI®-H naiina 6onaasl. Monekynanap orreri atmocepara 6oca-
ThUTabl, SHeprusra 0ail AT® xone HAJI®-H kapaHFBUIBIK CaTHICHI PEAKITHS-
JapbIHA KYMCalabl.

DoTOCHHTE3/I1H KAPaHFBUIBIK CAaTBICHI XJIOPOIUIACTEP/AIH CTpoMa OeiriHAe
OpBIHIAJTAbI, OYJI JKepae OacTamkbl OHIMAEp pETiHIe CO,, AT®, HAA®-H
kateicagpl. HAJI® monekynacel KypambiHgarsl H aTomaapsl sxoHe CO2 MO-
nexynanapsl AT® sueprusicel ecebine Oipirim, 6acTankbl KeMipcy — INIIOKO3a
CUHTE3eIIE .

24-cypeT. XJIOpOILIACTHIH
KYPBUIBIMBI.

DOTOCHHTE3IIH JKAJITBI PEAKIINSCHI 12H,0 + 6CO,=C H. O + 60,+ 6H,0

6 1276

CynbiH ¢oTonusi 12H,0 =60, +24H + 24 &
HA1®-H npry matiga 6omyst 24NADF + 24H + 24 e =24 NADIF-H
®oto pochoprany 18ADT + H,PO,= 18ATF

12H,0 + 24NADF + 18ADF + 18H,PO =
60,+ 24NADF-H + 18ATF

6CO,+ 24NADF-H + 18ATE =
CH,O,+ 24NADtT + I8ADF +18H,PO, + 6H,0

6 12”6

JKapbIk peakiusiapbl

KapaHFbUTBIK peaknusiapsl

44



dortocuHTE3 TporeciHAe mMmakga OoyraH OacTankbl Kemipcyiap Oipkarap
peakuusuiap HOTIDKECIHAE Oacka OpraHUKaIbIK JJIEMEHTTEpre, SFHA aMU-
HOKBIIIIKBUT KOHE Mal KbIIKbUIIAPFa alHaIa Ibl, OJ1ap/iaH aKybI3 J)KOHE JIUTTHITEP
CHHTE3JIeNIe/ll. ByJ1 OpraHuKasbIK JIEMEHTTEp TaFaM Ti30eri apKbUIbl TeTepoTpod
ar3anmapra erteni. dorocuHTe3ne armocdepara OMiHIN MIBFATHIH €pPKIH OTTeri
aepo0 ar3ajapbIH THIHBIC ally YIIiH skymcanaapl. OTBIH pETiH/IE NaiaHbUIaThIH
KeMip, MyHai, ra3, Topd CHIKTHI Kazda pecypcTap MIJUIMOH KbUIIap OYpHIH
KacaraH eXKeJri eCIMIIKTEepIiH KalIbIKTapaH maiia OoFaH.

XemocunTe3. XemocuHTe3 okurachlH 1887 xbut opbic FanbiMbl C. H. Bu-
HOTPAJCKUI TankaH. XeMoTpodTap aHOPraHUKAJIBIK 3JIEMEHTTEPACH Opra-
HUKAJIBIK JIEMEHTTEP/l CUHTE3/CY/IE, AaHOPTAHUKAIBIK JIEMEHTTEP/IIH TOTBIFY
peakuusIapbiAa naiaa OoJiFaH SHEPTHsJIaH TaiganaHaabl. XeMO aBTOTPOd
ar3ayiap/IblH JKacyliajapbl Ja aHOPTraHUKAJbIK KOCHajJap TOTHIFYbIHAH Maiina
6onran sHeprus AT®-uwiH Qocdar cabakrapsl sHEeprUschiHa aiiHanmaabl, ATD
OpPTaHMKAJIBIK JJICMEHTTEPMIH CHHTE3IHE J>KyMcalaJbl. XEMO CHHTE3JCYIIi
OaxTepusapaAbIH OipHeIIe Typiaepi Oenrii.

Temip b6axkmepuanapvl €Ki BaJEHTTI TEMIpAl YLI BaJEHTTI KocHanapra
Nef1H TOThIKKaH, Nmaiaa 0oJiraH sHEPTUsl eceOlHe KOMIPTEKTIH aHOPTaHUKAJIBIK
KOCBIH/IbUIAPbIHAH OPTaHUKAJIBIK 3JIEMEHTTEPA1 CUHTE3ICH/I.

4teCO, + O,+ 6H,0 = 4t'¢(OH) + 4CO, + sneprus

Humpuguxkamopnvlk 6axmepusanap OpraHUKAIBIK dJIEMEHTTEP/IIH BIIbI-
paybiHaH naijaa Ooaran ammuakThl HuTpuatepre (HNO,), autpuarepai nu-
tparrapra aeiin (HNO,) TOTbIKKaH, OCbI IPOLECTE Mai/a 60JaThiH SHEPTUsIaH
naiganaHabl:

2NH, + 30, =2HNO, + 2H,O + sueprus
2NHO, + O, =2HNO, + sueprus

ABOTKBIIIKBUT TOMBIPAKTaFbl MUHEPAIIAPMEH Oipirin, eCIMIIKTEp urepe
QJIaThIH a30TThl THIHAUTKBIIITAD Makiaa 00Ia b,

AnmulHKyKipm 6axmepuanapsl CyTeri cyabGuIaTI MOJIEKYIap aTTHIHKYKIpPT-
Ke HeMece Cylb(arT KBIMIKbUIFA JIEHIH TOTHIKTANl ©3 JICHECIHJE alTBIHKYKIpT
xuHaiiapl. CyTteri cynb(u )KETKUIKCI3 OoNiFaHia OakTepusiap e3 JEeHECIHIe
KUHAJIBIN KaJIFaH alITBIHKYKIPTTI Cyib(aT KBIIIKbUIFA JEHIH TOTBHIKTAyIaH
O6JICKTENETIH SHEPTUSAIAH Tai1aJaHa bl

2H,S + O, — 2H,0 + 28 + sueprus 2S + 30, + 2H,0 = 2H, SO, + sueprus
Cymezi 6akmepusanapul. CyTeri 6akTepusuIapbl CyTEeT1H TOTBIKTAThIPAIbI.
2H, + O,= 2H,0 + sueprus
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XeMOCHHTE3 MPOIECTEPIHAC XUMISUIBIK peakiusiapaa OeTIHEeTIH YHePTus
KOMIpTeTi Ke3i1 OoJFaH CO, nen opranukanslk snement (CH,O) CUHTE31HE
KyMcaapl.

XeMOCUHTE3[CUTIH OakTepusuiap TaburaTTa SJIEMEHTTEp alHaIyBIH[A,
ocipece aToMaapblH OMOTeH KOINI-KOH YJIKEeH Marbisra ume. Hutpudukarop
OakTepusiap TOMBIPAKTHl OCIMAIKTEp VIIIH KaXKeT a30TThl KOCHaiapra
0aifbITy. AITBIHKYKIPT OaKTepUsiapbl OeJICEHAUTITHE Maiiia 60aFaH cynbdar
KBIIIIKBUTBI TAy JKBIHBICTAP/BIH TO3YbIHA ceOen Oomanel. Temip OakTepusiapsl
OeJICeHAUTIr HOTHXKECIH I TEMIp pYIachl rnaiaa 00mabl.

Tipek ce3aep: aBroTpod, doroTpod, xXemoTpod, hOTOCHHTE3, KAPHIKTH KBAHT-
Tapel, (GOTOHAApP, TeMip OaKTepHsIapbl, HUTPUPHUKATOp OaKTEpHsIap, ANTHIH-
KYKIpT OaKTepHsIIaphl, CyTeTi OakTepusIaphl.

CypakTap MeH TanceipmMaJap:

[TnacTukanbik peakiusuiap xaisl Heaepi Oinecin?
®DoTOCHHTE3 NPOLIECiH TYCIHAIP.

®DoTOCHHTE3/IH KapaHFBUIBIK CATBICBIH TYCIHZIP.
®DoTOCHHTE3/TIH JKaPBIKTHI CATBICHIH TYCIHJIPII Oep.
XeMocHHTE3 TPOIIECi Typasbl SHriMener oep.

MY

Osairinen opbiHaay ywiH Tanceipma: Kecrenepai Tontsip.

CansbicThIpMaJbl TypJiepi DoTocHHTE3 TeIHBIC a)1y

JKacyiianbiH Kait OeJirinje OpbiH anajpi?

Carbiapsl

Bacranker eHimMzaep

Confbl 6HIMAED

PeaknusiHbIH ©pHEKTENTY1

MaHBI3ABUILIFBI

10-§. /KACYIHIA TIPIVIIKTIH KbIHBICTBIK BIPJIII'T

Tipi ar3anap ke0eroi HeMece ©31He YKCcaFaHIap/Ibl )KapaTy epeKIesirine ue
00BITI, OYJI €pPeKIIeNiK TCHETUKAIIBIK aKIapaTThl HOCIICH-HICIITe 6TKI3yMeH
tuic. Kebero epekienirine MoJieKkynanap aopexene Kapaica, oy okura JJHK
MOJIEKYJIACBIHBIH €Ki ece apTybIMeH epHekteneni. JKacymra mpopexecinge Oy
KAacHeT MHUTOXOHJpPUsIIAP >KOHE XJIOpOIUIACTIApIbIH OejiHIn KeOeroi, MUTO3,
MeH03 Ke3eHIepiHIe KOPCETE].
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Kacya 3 JKBIHBICTBIK aKIapaThlH dpKaIIaH )KOHE THIFBI3 TYpAe 0oa- maK
YpITaKKa ©TKi3e ajaThlH JKBIHBICTBIK OIpJIiK OOJIBIN, YpIIaKTapblH KaJiFa- ChIH
KamTaMachbl3 etefi. JKBIHBICTBIK aKmaparThlH MaTepuan Herizi Oomran JJHK
MOJICKYJIaChl ©3-631HIH KOOCI0 epeKIelnirine ue, 0ipak OyJI mporecc TeK Tipi
YKacyIiasia FaHa iCKe acajbl.

Mampunanvl cunmes peakyuanapul. | enernkansix aknapar JJHK moneky-
JACBIHJAFBl HYKJICOTUATEP OIPI3ALIITT OPHEKTENTeH. | eHEeTHKabIK aKmapar
HETi3iHJe OWOoMOoNMMepJIep CHUHTE3NENyl MaTpPUIAIbl CHUHTE3 pPEaKIUsIaphl
neuineni. byn peaknusmapra JIHK cuntesi — penyrutekanus, PHK cunTesi —
TPAHCKPHIIIHKS, aKybl3 OMOCHMHTE31 — TpaHCchaus Kipeai. Marpunaisl CHHTE3
peakuusIIapbl HeT131HAe HYKICOTH TAPABIH 63apa KOMILIEMEHTAPIIBIFbI )KaTa Ibl.

JIHK peoynnexayusacot. JXbIHBICTBIK aKIapaTThl HOCUIACH-HICIITE OTKIZY
JIHK monexynacbiHbIH (pyHZaMEHTaN KAacHeTI — peayIuIeKalusIChIMEeH Oaii-
nanbic. JIHK monekymaceiHbIH eki ece ecyi pemyruiekamus aemineni. JJHK
MOJIEKYJIACBIHBIH aJIJBIHFBI KOC Ti30€ri apHaiibl ()epMEHTTEp KOMETIHIE €Ki
xeke Tizoekrepre Oemineni. JJHK-HbIH Oip Ti30eri )kaHa Ti30EKTiH CHHTE31 YIIIiH
Marpunia 6ombein Kpi3MmeT etemi. JIHK — monmmmepasa ¢gepMeHTi KaTbICybIHIA
KacyIaJarel €pKiH HYKJICOTHATEpeH mainananbi, AT® sHepruscel ecediHe
JIHKHBIH kaHa KOMIUIEMEHTTEp Ti30eri cuHTe3zdeneal. by mporec kacymia
IUKJTBI HHTEepda3a CaThIChIHIA CHHTE3 Ke3CH e KY3eTUIe/I.

Kacywiaoa scotnvicmulK, aknapammotH, icke acwlpbliybl. AF3anap TIPIILTIKTIH
HETI3ri mapThl, Oy JKacymaiap aKybl3 MOJICKYIAChIHBIH CHHTE3/ICH aly KaOiIeTi
OoITBITT caHaa b1, OpOIp TYPIiH Oacka TYpIepIeH albIPMAIIbUTBFBI, KEPEMET aKybl3-
nap KuHarbiHa ue. Typi ar3anmapraa Oip Typi (QYHKIMSHBI OPBIHIAWTBIH aKybI3aap
Jla aMAHOKBIIIIKBUIIAP CAaHBI JKOHE 1CCI3IIrT MEH albIpMAIIbUILIFEI 0ap. MaHBI3IbI
TIpIIUTIK (QYHKIMSIIAPBIH aTKapyIIbl aKybI3Aap OapIIbIK aF3aiapaa ykcac Oomapl.

ChIPTKBI OpTaJilaH a3bIK KypaMbIHJa KaOBUITAaHFaH aKybI3gap TiKeJIeH coi
OpraHW3MHIH JKacylIajapbl aKybl3ap OpHBIH Oaca aiMaiael. byn akybeizmap
ar3aJapAblH KOPBITY MYIIENEpiHAe aMUHOKBIIIKbUIIAPFa YHTAKTaNaasl. by
AMUHOKBIIIKBUIIAP 1MIEKTEH KaHFa COPBUIBIN, JXacyllajgapra XeTim Oapajbl.
I'eneTnkanbIk aknmapar Herizigae op Oip kacyia e3iHe TOH OOJIFaH aKybI3Iap-
JIbI CHHTE3JICH 1. AKYBI3IapaAbIH TIPIILIIK KOPCETY MEp3iMi HMIEKTEITeH OOJIBII,
OeIriIl yakpITTaH COH ojiap YHTakTamaabl. OmapablH OpHbIHA TOKTAYCHI3 KaHa
aKybI3ap maia 0omabl.

Axysi3aap crpykrypacsin JJHK-nare1 nykneoruarep 6ipi3ainiri Genrinemi.
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AKybI3IapAbiH OIpiHII CTPYKTYpachl JKailbIHAAa TEHETUKAJIBIK aKiaparTtap
JTHK Tiz0erinme HyKIOUATap YCTEMIIT TypiHae OipiH-KEeTIH JKaliIacKaH.

JAHK#bIH 61p moaunenTy Ti30eriHaeri aMUHOKBIIIKBIIIAp HeMece puboca-
Mmai xoHe TpancnopT PHK monekynanapsinaarsl HyKJI€OTUATAP 13Ci3AIriH 6e-
rUIeNTIH O1p G6JIiri reH e aTanajbl.

25-cypet. I'enerukansik kof. Tycinikreme: AYID — crapt komoH; YAA, YATL,
YT'ATepHUHATOP — CTOMKOIOHAAP.

AKybBI3Iap KypaMblHa €HETIH opOip AaMHHOKBIIIKBUIBIHBIH HYKICHH
KBIIIKBUIIAPbIHAA KE3€H-KE3eHMEH OpHaJlaCKaH YII HYKJIEOoTH[ (TpHUILIET,
KOJIOH) KOMET1H/Ie OPHEKTETy1 TeHEeTUKAJIBIK Ko et atanaasl. JJHK kypambrama
4 op Typ:ni HykJIeoTu ] O0iysl Hazapaa TyThlica, 43=64 koj naiina 6onansl. bip
aAMHHOKBIIIKBUIBL 2,3,4,6 KO KOMEriHAe KoJaTanajabl €KeH. | eHeTHKAJIBIK KOJI
1962 xputel amepuka 6uoxumukrepi M.Hupenbeprnen C.Ovaonap skaFblHaH
aHBIKTAJIFaH.

['eHEeTUKAIIBIK KOATHIH €PeKIIeTiKTePi:

1. OpOip aMUHOKBIIKBUIBIH HYKJIEOTHITAP TPUILIET] KOITANIBI.

2. OpOip TpumieT (KomoH) 01p aAMHHOKBIIIKBUIIABI KYPaiIbl.

3. Bip aMUHOKBIMIKBUIEI OipHEIIe TPUILIET KOATAYbl MYMKIH.

4. TeHeTwkaabIK KoJ Oapia Tipi aF3anap yIIiH YHHBEpCA.
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5. TeHeTHKaIBIK KOATHIH 61-1 «MaFbIHAJIBDY, SFHH MOJIIM aMUHOKBIIIKBII-
Japabl OpHEKTEUTiH TpumuieTTep ecenreneni. YI'A, VAA, YAI' aMUHOKBIIIKBLII-
napabl  epHekteimi. Onap mnoaunentu] TI30€TiHIH asKTalyblH OUIIIpEeTiH
TepMUHATOP KOJOHAAp ecenTeneni (25-cyper).

Tpauckpunuusi (PHK cunre3i). by nponecre JIHK matpuia ecenrrenei.

AKybI3 Ty3UTyl >kaiipiHga aknapar sigpoaa, JIHK ma cakramaapl. AKybI3
CUHTE31 ITUTOIIa3Ma/Ia, pubocoManapaa eTei.

26-cypeT. TpaHCKPHUTIITHL.

AKyBI3ABIH TY3UTy >KalbIHIAFbl aKnapaT sjapojaaH IuTtoruiazmara u-PHK
xarbrHaH oTkizineni. JIHK xoc Tiz6erinin Oip Oediri ka3puiaabl xoHe Oip Oedi-
ri Ti306exTepaiy Oipinae komriemeHnTapiblK Herizinae (A—Y, ['-C) PHK-nonu-
Mepasa ¢epmenTi xopaeminne u-PHK cuntesmenineni. Mynna JIHKHBIH Tek
O1p Ti30eri MarbiHara ue 6oubin, exinmi JJHK Ti30eri marpuiia MiHAETIH aTKa-
panel, con Marpunainsl Tiz0ekTeH n-PHK cuHTE3neneni. AMUHOKBIIIKBLIIAD
ycremairi xkaibiaaarsl aknapatr JIHK nan u-PHK ra xemipinyi mpackpunyus
neitineni (26-cyper).

Tpancasuus (akysi3 cuntesl). by kesenne n-PHK marpuna ecenreneneni.
Tparacnasmus Hocimik aknmapartel U-PHK TiUTIHEH aMUHOKBIIKBUIIAP TLTIHE
aynapy. Tpancmsmus kesenwingae PHKnarbr aknmapar HeriziHge pubocomanapia
aKybI3 MOJICKYJACBhIHBIH OIpiHIII CTPYKTypachl maiina Oomaapl. PuGocomanap
u-PHK-HBIH akybI3 cuHTe31 OactanarbiH yinbiMeH Oaitmanbicanbl. u-PHK HbIH
Oy ymeiHna AYID Tpuruier skaiackan OOJbI, OYJT TPUIUIET, TPAHCIISAIUSHBI
0acTalThIH «CTapT KOAOH» Jien aranaabl. Pudocomanapna u-PHK komonnepine
1-PHK anTHKOmOHAEp] KOMIUIeMeHTTep Typae Oaitmananmel. T-PHK sxarsiHan
KENTIPUITeH aMUHOKBIIIKbUIIAp (epMenTTep KemeriHae, AT® sHepruscol
eceOiHe ©3apa menTui cabakTap apKbpUIbl Oipiresi, SFHUA aKybl3 CHUHTE3ZEIe/l
(27-cyper).
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27-cypet. TpaHcusius mpoueci.
Jlemek, MaTpuIaJibl CUHTE3 peakuusIapbl apKbUIbl TEHETHKANBIK aKapar-
TBHIH Y3aThUTYbI ar3ajapAblH Ke0ero, pereHepaluschl, KacylanapsH Oelinyi
CHUSIKTBI MPOIIECTEP KAMTAMAaChI3 ET1Ie/I1.

Tipek ce3aep: MaTpunaibl CUHTE3, peLyMIICKaLUs, TPAHCKPUIILHSL, TPAHCIISALINA,
TeHETHKAJIBIK KOJI, CTapT KOJIOH, CTOIT KOJIOH..

Cypakrap MeH TancbipMaJjap:

1. Pernukariuisi, TpaHCKPUIIHUS CO3CPIHIH MaFbIHACKIH TYCIHIIpIN Oep.

2. J1HKnan PHKHBIH cuHTE3MeTyl MEXaHU3MIH aHBIKTA.

3. I'eHeTHKAIIBIK KOJ KACHETTEPl HeJepieH KypayraH?

4. Matpuuansl CHHTE3 IeTeH He?

5. AKybI3 CHHTE3iHAe prubocamanap Kannai GpyHKuusutapelH OpbIHAANRABI?
6. T-PHKHbIH akybI13 OnocuHTe31er1 QYyHKIMACHIH aHBIKTA.

11-§. "KACYITAHBIH TIPIIIJIIT'T

Tipi ar3amapaplH >KBIHBICTBIK amapaThlH CaKTay MEH OoJallakK yprakka
OTKI3eTiH ©Te MaHbI3Abl KacueTi xpomocomanapiaarsl JJHK-ra GaitnanbicTsl.
bip Geninynen ekinmi OesiHyre AeiiH OoyiFaH Ke3eHIE opOip Xpomocoma
6ip IHKnan kypasnran. SnpoHbiH OeiHYACH ajablH peAyIlieKalus ceOemnTi
JIHK monekynanap canbl eki ece apraabl. Hotmwxkene opOip xpoMocoma eki
XpoMaTHaagaH Kypajdrad Oomanel. SAapo OemiHyIeH anIblH XpOMOcoMalap
JKapbIKThl MUKPOCKOIIBIH/IA aHbIK KOPIHOEWTIH, OipaK apHaiibl Oostyjap Keme-
riage OOsIaThIH Y3BIH JKOHE JXKIHIMIKE Ti30enep TypiHae 00w, Oy Tizoenep
XpOMaTuH Jien arananbl. Coupanaany IopeKeciHe Kapaidl XpoMaTHHIE €Ki TYp
OeJIIeKTepi aHBIKTay MYMKIH.
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EyxpoMaTuH — XpoMaTHHHIH crupaigaHOaraH, MUKPOCKOINTa KepiHOeH-
TIH JKIHIIIKE, T€HETUKAJIBIK JKaFblHaH OeyiceHai Oedmiri. ['erepoxpoMartuH —
XPOMAaTHUHHBIH CIHPANIaHFaH, THIFbI3IAJFaH, TEHETHKAIBIK >KaFbIHaH Oel-
CEeHJIl emec Ooirt.

SnapoHbIH O6IiHYACH aJIIbIH XPOMATHH KYIITI COUpPATAaHFaH, KilllipeHTeH,
KyaHJAaCKaH CTPYKTypaHbl, XpOMOCOMaHbI Kypaiabl. XpoMocoManap OipiHii
pet @nemunr (1882) sxone CrpacOyprep (1884) xarbiHaH aHBIKTAJIFaH.

«Xpomocomay TEpPMHHIH ToHre Bamaeiiep eHrisreH. XpoMmocomainap
xuMusubIK KypambiHa Kapait JJHK (40%) xone axysiznap (60%)nen xypai-
rad. JIHK >KbIHBICTBIK aKmapaTThl cakTay, aKybI3Aap TY3LIME >KOHE peryJs-
mus (Xpomocomanap Herizzeri QyHKIHsIApAbl aTKapabl: JKbIHBICTHIK aKma-
paTThI cakTay, jKacyia OeJICEHAUNITIHIN Taia eTy/Ie KbIHBICTBIK aKIapaTTaH
naiiianany, OSKbIHBICTBIK aKMapaTThIH aFbUTyblH OakplIazibl, >KbIHBICTHIK
aKmapaTTbl €Kl ece apTThIpy, OJIApAbIH HICUIACH-HOCUITE OTYylH JaillblHaay
Oackapy) GyHKIUSUIApbIH aTKapajbel. bemiHeTiH jkacymmama Xpomocomaiap
KYLITI CMpalJaHybl ceOenTl >KbIHBICTBIK MaTepuajl bIKIIAM MIlIHJE KIpeal.
Bbyn xarnait xpomocoManapIeIiH MUTO3 KE€3€H IE JKacylna Ooiian opeKeTeHyae
MaHbI3/Ibl MOHIH aTKapanabl. Anam xacymanarsl JJHK HbIH OapibIK y3bIHIBIFBI
2 meTp OoJica, cnupaigaHFaH XpoMOcOMaapAbIH OapJbIK Y3bIHABIFB 150 MKM
(MUKpOH) Fa TeH OobIT Kajaasl (28-cyper).

Xpomocomaniap OeiHETIH Kacyluajap, ocipece, MHUTO3IbIH Merada-
3aChIHAA KAPBIKTHIK MHKPOCKOITA >KaKChl KepiHemi. MyHmail Xpomocoma-
Jap eKi JKeNKeleH KypaiFaH OOJbIN, ONapIblH OpTachiHIa OipiecTik Oenbey
(cenTpomepa) skaitsacaabl. XpOMOCOMAJIAP/IGIH IIIIHI COJ CEHTPOMEPaHBIH
XKaiacyblHa OailIaHbICTHI.

Ocipece YL TYpJl TUITErl XpoMocoMalap alphIKiIagaHaabl: 1) TeH kem-
Kelll — MemaceHmpuKkanvlk; 2) *OK TEH JKEIKeIl — CyOMemaceHmpuKkaibly
(O1p xenkecl eKIHIIICIHEH Y3bIHAAY); 3) TasKlIa TOPI3AEC — AKPOCEHMPUKAIBIK
(6ip >xenmkeci ©Te Y3bIH, KIHIIIC] OTE KIIIi).

Xpomocomana xpomatuaanap (1) maH KypanraH xenkenep (2),0ipiectik
6enok(3), exinenymi (4) Gomazasl. XpOMOCOMaHBIH EKIiHIIN OENOrsl >K0Jaac
XpOMOCOMaHBI Kypaitzibl (29-cyper).

Kacyiia OesniHin jkaTKaH KE€3€HJI€ XPOMOCOMaHbIH O1pJIECTIK CEHTpOMera-
ChIHa MUKpO TimriHaep Oipireni >koHe onapabl Oipiryre Tapranasl. by ke3eHe
opOip XxpoMocoma eKeyeH KypajiFaH 00JajIbl.
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28-cypeT. XpOoMOCOMaHBIH KYpPaMBbl.

Tipi ar3amapnabiH opOip TYpiHIH JKacyllachblHAa XpoMOcOMajiap CaHbI
Kacymianapaa e3repMecTeH, siFan Oip Typi FaHa Oonazsl. by ke3eH xpomoco-
MaJjiap caHbIHbIH BIIFHJIBIK epesKeci 1em araiabl.

JKBIHBICTBIK jKacylajgap/ia COMATHK (JICHE) )Kacyllajiapra KaparaHia Xpo-
MocoMaJap caHbl €Ki ece keM 0omabl. JKBIHBICTHIK jKacylanapia XxpoMocoma-
Jap eanniotio TONTA, COMATUKIBIK JKacyllajapja XpoMOcoMalap KYI, SFHU
ounnoud TomTa Oojaabl. XpomMocomanap TONTapblH, OChl TOMKa YiiIeciMai
JIHK cansl ¢ opintepiMeH epHeKTene . Omiemi, mimiHiMeH 0ip-0ipiHe yiKac,
Oipi aTajgaH, eKiHIIICI aHAJAaH OTETIH XPOMOCOMAJIAP 20MON02 XPOMOCOMANAD
Aen atanagbl. MpIcanbl, aJaMHBIH COMATHKANbIK JKacyllaldapelHAa 23 Kyl
Xpomocoma 60aiel. XpoMOCOoMaap IbIH eJ1IIeM (CaHbl, MOJIIIEP1) )KOHE CaIachl
Oenrisiepi XKUBIHIBICH Kapuomun ACT arajajbl. XpOMOCOMaJlap CaHBI JKOHE
KYPBUIBIMBIHBIH Y311KC13 OMOJIOTHSUIBIK TYP1 YILIIH TOH €PEKILIIIK ecernTenel.

KacymanblH Tipmimik HUKJIBI. AHa >XKacyIIaHbIH OeJiHIN KeOeriHEeH
naiiga OonFaH KacylllaHblH OeJiHIN KeOerol Ooamaca eyiHe JeiHTi OosiFraH
YaKpIT TIPIIUTIK UK (PKACyIa IUKIIB) et aTandaapl. JKacya TipIiIiK [MAKITbI
Oip Here IoypiepAcH KypasFaH:

BeJiny ke3eni. Mynna xacymansiH 0eJiHy1 Kypaiabl.

Ocy ke3eni. XKacyma O6eiHIT K6OSHTCHHEH KeiH, KEPEKTI OJIIIeMre JIeiiH
MeJILIEpl apTaibl, 6ce OacTaiibl.
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Hudepencnanmanany (MamMaHIaHy) Ke3eHl. byi ke3eHne jkacylaHbIH
KYpPBUIBICHI (PYHKIIMOHAJABIK KAaCHETTepre e 00aIbl.

Ketiny ke3eni. )Kacyia MaMaH/bIFbIHA COliKEC 01 HeMec OyJ1 QyHKIUSHBI
OPBIHJANIBI.

Kapraw ke3eni. byn ke3eH jkacyma eMipliKk (QyHKIHSIIAPHIHBIH
TOMEH/IEyiMeH aKkbIpana bl. JKacymaHnbiH 00IiHY1 SIKH KONBUTYBIMEH asKTaa Ibl.

Kacymamnap 6eniHyiHiH €Ki 9/1ici 6ap: MUTO3 KOHE MEHO3.

MuT03 — 3yKapuoOT KacymanapbslH O06JiHy Ke3eHIH OeJil, OHbIH HOTH-
KECiHJe €H alIbIMEH XBIHBICTHIK MaTepHall €Ki ece apTajbl, COJaH COH KbI3
YKacyIraiap opracbiHaa TeH OeiHe .

MuTo03 HUKJIbI — JKacylIaHbIH OeiHyiHe AaiblHAay — uHTepdaza MeH
MUTO3 O6JIiHY Ke3eHIEepHAiH e3apa OaillaHFaH KoHE Ke3€H-KE3CHMEH KeJeTiH
yaKuFajap >KUbIH]IBICHI.

HNuTtepda3za gen, xacymaHbIH eKire OeJiHyl apachIHIAFbl YaKbITKA
aiiteutansl. HTEpdazaHbiH oeMip Cypyi, 9JeTTe, OapibIK JKacylia IUKIBIHBIH
90%-b1H Kypaiiael. MHTEp(a3a yir Ke3eHHEH KypaJiFaH:

— CHUHTE3JICH aJIJIbIHFbI — MPECUHTETUKANIBIK Ke3€H1 (Gl);

— cuHres (S);

— CHHTe3JIeH Oonamak — npocunteTuka (G,).

WuTepdazanbig G, — TPECHUHTETUKAJIBIK Ke3eHl TIKeJIEH MUWUTO3JaH COH
Oacransin, 10 carartan OipHelIe CyTKara JAeiiH )anracaThlH Ke3eH. Coll ke3eH1e
’Kac kacyIa yJIKeie i, MeJiepl xKarbIHaH apTa/bl.

Curomazmana akysaap cuaresi, PHK cuntesi, JJHK peaymnexarnuscea
Karanusaeyu gpepmentrep cuntesi Tesneceni, JHK Kypambina enerin 3arrap
tonTananapl. Ocbutaid, G, Ke3eHue MHTEPPa3aHbIH
Oojamak Ke3eHI — CHUHTE3 KEe3CHIHE IalbIHIaTy
KE3€H]1 JKY3€ere acajbl.

Untepdazaga C keszeHi Oip Hemie MHHYTTaH
(bakTepusimapna) 6—7 caratka AeiiH (CyT emi3y-
urinepne) skanracansl. byn keserne JJHK monexy-
nackel exi ece apranasl. Hotmxkene op 6ip xpomocoma
eKeyJIeH XpOoMaTHIaJaH KypairaH OOJIBIN KajaJbl.

XpoMocomanapelH KypamblHa KIpeTiH THCTOH
cuntesi, PHK cunTesi xamracagsl. CeHTpHOnanap
exi ece apranel. MuaTepdazansin [IHK cunTEe3iHEH
OoJtalak ke3eHi G2 JIeTl aTaJbll, 3—4 caraTKa JeHIH

xanracansl. by keseniinge e PHK xone Gominy 29-cypeT. XpoMOCOMAHEIH

KYPBUIBICHL.
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YPIUIBIFBI MTakia O0TybIHA YIIECIH KOCATBIH MUKPOTYTIKIILIEP KYpaMblHA €HETIH
TyOyJIMH aKybI3bl CHHTE31 JKY3€re acabl.

Conan co xacymaia Muto3 6actanazpl (30-cyper). MUTO3 Ke3eKTIriMeH naiiaa
OO0JaThIH €Ki Ke3eHHEH KypaJlFaH: KapHOKWHE3 — SIPOHBIH 06TiHY1 KOHE CUTOKHHE3—
CHUTOIUIa3MaHbIH OeJIiHyl, MyH/1a Naiia OoiFaH €Ki KbI3 JKacyiua Oip/eH sipoFa ue
6omapl. YKacymmaHbIH TiKeseH OeminyiHe, onetTe 1-3 carar Kymcalia ibl, SIFHH XKacyIa
TIPIILTITIHIH HET13r1 Oeiri mHTepdasa ke3eHiHae 60a sl MuTo3 OesiHyiHiH OipiHIIT
Ke3eHi nmpodaza (Ipo —MaJIiM, ITXOCUC—KE3€H) OOJTBITT, MYH 1A XPOMATHHIEPIIH CITHpaT
TYpPiHE KeJly HOTIDKECIH/IE KaJIbIHIAybhl JKOHE YIIKeH IeCyi Ky3erieni. Onap Ton-Tomn
XpoMaTtuanap *arjaiaa OoJbIM, >KapbIKTHIK MUKPOCKOOBIH/IA KepiHe OacTaiffpbl.
XpoMocoMaapiarel XpoMaTHIaIap CEHTpoMepa apKbUIbl OipikkeH Oomamsl. SAmpo
Maiinanananpl. CeHtpuonanap O1p-OipiHEH UTEPLIIN >Kacyllla KopariacblHa Kapaii
opekeTTeHel, OenmiHy ypiibFsl eHe Oactaiinpl. [IpodaszanbiH asFbiHIA SIpO
KaOBIFbl MalJjailaHa/bl, HOTHXKe/Ie TOM-TOI XpOMaTHAajIap CUTOIIa3Ma KoHe
KapuOIJIa3MaHbIH >KaJIIIbl MACCACHIH/IA KANIacaIbl.

Mertadazana (mMera — KeliiH) Xpomarujanap >XKaObIChIN, >XyaHJACHII,
’Kacylla OpTalbIFbIHA TOMTANaAbl. XpPOMATHIANAP CEHTPOMEPACHI JKBATOP
TEriCTiriHe *kaimacaasl. beniHy YpIIBIFBIHBIH KINTEpi (aXpOMaTHH KIMTepi)
op 6ip XpOMOCOMAaHBIH CEHTPOMEpAChIHA €Ki KopariiaaaH Oipire/i.

Amnada3za (aHa—KaiTa) Ke3eHi XpoMocoMajapaarbl CCHTpoMepaap 06 iHiIL,
Oip Typaeri xpomarunaanap O0eiHyi YPIIBIFBIHBIH KbICKApybl HOTHIKECIHIIE KO-
panianapra Tapkajiaabl. OpOip Kopammaja TeH MeJIIepAeri XpoMocoManap
TapKaJaabl )KOHE OJNIap/bIH O6JIiHYyiIHEH aJIbIHFbI XKacyIIaHbIH XpOMOCOMa ca-
HbIHa TeH Oosanel. Tenodazana (Texoc—Tyren) XpoMocoma KINTEPIHIH Kail-
BUTYBI, KIHIIIKEICHY1, Y3bIHIAYBl Ky3eTuieAil. XpoMocoManapaslH apoip Tom
aifHanmachIHAa SAPO KaOBIFBI eefl, KillKeHTa sapo eHeni. bemiHy ypuibiFbl
yHTakTananel. ComaH coH cUTOKMHE3 Oacrtamanbl. XKanyap skacylnalapblHbIH
AKBATOPHAJI TETICTIriHIE OaTnaK maiiaa OOJbII, OJ1 MYIIIeTe CiHIN Oapaabl KoHE
cuToruiazMa OesiHyl ToKTaiabl. KanblH 1eitoino3a KaObIlFbl OOJIFaHIBIKTaH
OCIMJIIK JKacyliajap/aFrbl CATOKHHE3 KE3€H1 KACyIIaHbIH SKBATOP OOIIriHAeT1
SHJIOTIIIA3MATUKTAp apPKbLIBI TACKHII KEJTIPUITeH apHalibl 3aTTapiaH Keepri naii-
na 6omybsiMeH Oactanansl. ComaH COH KeIEPriHiH op €Ki kacylia MeMOpaHachl,
’acyIia KaObIFbI KAJIBINITACHII, €Ki KbI3 JKacylia maiaa 6omaapl. [laiina Gonran
’KaHa KbI3 JKacymanap/ibl urepgasa Ke3eHiHEe oTe/Il.

MuTo3 Ke3eHIHIH JKanfacybl JKacylla Typi, >Xachl, CBIPTKBI MYXHUT
XKarjainapeiHa OaimanbicThl. JKacymaHbelH OeJliHyl JKOFaphel TeMIleparypa,
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HNurepdasa IIpoga3za

Mertada3sa Anada3za Tenogasa

30-cypet. MuT03 GacKBIITAPHI.

paguaIsHBIH YJIKEH J03aChl, HAPKOTHUKAJBIK 3aTTap MEH OCIMIIK yJapbl
oCepiHJIe TOKTaybl MYMKIH.

MuTo3abIH OMOJOTHAIBIK Heri3i. MUTO3 HOTHXKECIH/IE €K1 KacyIlla maijaa
00Japl, aHa JKacyIaaa Hele XpoMocoMa 6osica, oJap/ia 1a COHIIa XpoMocoMa
6onanpl. Kp13 sxacymanapisiH XpoMmocomanapbiaa sxkacyia JIHK-cerHbIH aHbIK
peIUIMKaIMAChIHAH TIaiaa OOJIFaHABIKTaH OJIAp/AbIH TeHIEpl coil Oip Typi KbI-
HBICTBIK aKMapaTblH cakTaiapl. KpI3 skacymianap TeHeTHKAIbIK JKaFbIHAaH aHa
xacymameH 0ip Typ. COHbIMEH, MUTO3 KBIHBICTBIK aKMapaThlH aHa )acyIla-
JapJiaH KbI3 )Kacyliaiapra oTKi3ylH aTKapabl.

MwuTo03 HOTWXKECIHAEC OpraHU3MIE JKacyllajaap CaHbl apTaiubl, Oy ecy
MEXaHHW3IMiHIH €H HeTi3iHiH Oipi. OCIMIIK >KoHE KaHyapJiapAblH KOIIIiIir
KacymraJapAblH MUTO3 O6JIiHyl KOMETIHJE >KBIHBICTBIK OOJIMaraH >KOJbIMEH
KeOeiie/i, COHBIMEH, MUTO3 BereTaTUB KOOCHYIIH HEeT131H/1e KaTabl.

MuTo3 GapJIbIK KO >Kacylajabl aF3ajiapia dKOFalFaH JeHe OeJIIeK- TepiH
Ol SIKM OYJI JIopexese pereHepalusiChiHA JKarjaai skaparaabl. JKacylaHbiH
MUTO3 06JIiHyiH/e FeHETUKAIBIK OaKblIay jkacanasl. MUTO3 jKacyIa TIpIIiIiK
IUKJIBIHBIH OPTAJIBIK OOJIIT1H HeTeHIi.
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Meiio3. Meiio3 3ykapuoT >KacylmanapJblH ©3iHe yirecimai OeliHyi 60-
7eImn, Oyl OeJliHy HOTIKECIHE Makaa O0aThIH JKacyagapaa XpoMocoMaap
CaHbI €Ki ece Kemeiieni. Melo3 na MHTO3 CHIKTHI UTepdaszagaH Oacranassl.
Nurepdazana xpomocomanap exi ece apTaabl. Melio3 eki ke3erimMmeH OeliHyAeH
KypauiraH. bipinwi — pexykiusuibl (Meiio3 1) GeniHyae xpomocoMasap caHbl €Ki
ece azasbl. Exinwi SkBaioHanabl (meitos 1) 6eminyne ramnoiin xpoMmocoMasbl
xacymanap maina 6onanel. Penykimonanasl 6emiHy sapoHsiH mpodasa — I gen
Oacransim, Tenodasa — I re aeiin kanracaapl. DKBAIMOHAIIBI O6JiHY mpoda3za
II nen Tenodasa Il re neiiin GosFaH Ke3eH 1 03 1TiHe KAMTBII alajbl.

31-cypert. Kpoccurrosep mporieci. 1 — xpomaTunanap; 2 — HeHTpoMepa;
3 — rOMOJIOTHSUIBIK, XpOMOCOMaap; 4 — KOHBIOTAIMS IPOLIECIHAE XPOMaTUAATAPIbIH
TeTPafacel; 5 — KPOCCUHIOBEP IpoLeci; 6 — KpoccoBepi XxpoMocomaap.

[Tpodaza I nme xym xpoMaTuaanapAaH KypajiFraH XpoMocoMayap CIupal-
JaChII, XKyaHJackl, Kimrpedenai. ComaH COH TOMOJOTHSUIBIK XPOMOCOMaJIap
Oip-OipiHe >KaKbIHAACHINT KaHOA-)KaH JKaWJIachlll XpoMaTHaajap TeTpaja-
CBIH Kypauabel. by kKe3eH KOHIraumms Jen arajgajabl. | OMOJOTHSUIBIK Xpo-
MOcCOMaJIapJIblH ©3apa yKcac OeJIIeKTEpAiH apayiachlll KETy HOTHKECIHIE
XpoMaTHaaJIapIbIH KerHOip OeimekTepi aiMacysl MYMKiH. Byl kpoccuHroBep
OKHWFachI Jiett atanaasl. (31-cyper).

AWTBIN OTIreH Ke3eHACPAiH ChIPTKBI podasa [ ae sapo KaObIFbI Maiina-
JIaHA/IbI, SIAPOMIBIKTAp KoFanaabl. CeHTproamap eKi Kopariiara Ko alabl.

Meradaza I ne xpomocomamap 3 ceHTpoMepiiepiMeH Oipre SKBaTop
TEIrCTIrl KOJIbIHA JKaimacanbl. AHadaza | 1€ TOMOJOTHSIIBIK XpoMocoMaap
XpoMaTHaajapra aXbelpaJMaFaH TYypJAe Kapama-Kapchl Kopamirajapra Tapa-
naapl. OpOip KYITAFbl aTaNbIK JKOHE aHAJIBIK XPOMOCOMAJIaphl KOparaiapra
KYTiJIMETeH/Ie KOMOMHANMSIIapAa Tapaiaasl. PemyKiusisl OemiHyaiH Ooramak
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¢dazacer Tenodaza I Oombim, 0 KBICKA YyakKbIT JKajaracaabl. by keseHue
XpOMAaTUHAEP AECHUPAIIACHII, SAPO KaOBIFBI Maiina 6omaasl. XpomMocomanap
CaHbl TEH TaIlJION] )KMHAKKA M€ €K1 KbI3 XKaCyIlIaHbl KYpaiIbl.

Meiio3/1bIH OipiHIII KOHE CKIHII 0eiHyi OpTachIHAAFbl Ke3eH HHTCPKUHE3
nen atanangsl. MHTepdaszaman aibipMmamibuibiFsl, uHTepkuHesne JHK perum-
Karsichl xy3ere acnaiinel. Ilpogasa II muto3 npodazackiHaH abIpMAIIbLIBIFbI
xoK. Mertadaza Il ne xym Xxpomarupaisl XpoMocoMaliap €3 CEeHTpoMepaiaphl
MEH DKBAaTOp TETICTiriHae kainacaasl. AHadgasza Il ne centpomepanap OesniHim
opOip XpoMaTuia epKiH XpoMOCOMaIapra
aitHananpl. Tenmodasza II ne xpomocoma- ) ?
Jap Kopamnmajgapra TapKaldaJabl KoHE ' '
CUTOKHHE3 icke acafpl. (32-cyper).

Meito3/1bIH  OMOJIOTHSUIBIK €pPEKIIIe- - A
miri. Meito3 ke3eHidae 1 IUAMUIOW]I TOII- \./
TapblHAH, JKacymajapjaH 4 Traruioun , 6
JKacymianap maiga  Oomagsl.  Meiios J'é P "o
KE3EHIHJE Iaiiaa 0OJaThlH KOHIOraLus, L4 ¥r s
KPOCCHHIOBEpP, TOMOJIOTHSIJIBIK ~ XPO- ¢ '
MOCOMAJIapJIbIH KYTUIMEreH/Ie KOMOH- 3 7 ;__n
HalnusIapJa Tapainybl cebenti  Oip- :

OlpiHEH JKOHE aJIFalllKbl aHa >Kflcy- i o
IIajapIaH TeHETHKAJIBIK JKaFbIHAH albIp” . 8

MaIIbLIBIFGI 0ap. Melo3 Ke3eHi HeTi31H/1e

] . . 32-cypert. Meiio3.
KOMOMHATHUBTIK ©3repYIILTIK KaTabl.

1 — mpodaza [; 2 — meradaza [;

) 3 —anadaza [; 4 — Tenoda3za I;
Tipek ce3mep: xpomocoma, Xpoma- 5 — npodasa II; 6 — meradasza II;
TH]1a, FCTEPOXPOMATHH, 3y XPOMATHH, 7 — anadaza II; 8 — Tenodasa II.
CEHTpOMEpa, METAaCeHTPUK, CyO-

METaCeHTPUK, aKPOCCHTPUK, aMHUTO3, MHTOTHK IHMKJ, MHTO3, KapHOKHHE3,
cuToknHe3i naTepdasa, nmpodasa, meradasa, aHadasa, Tenodasa, Meos.

Cypakrap MeH TancsipMaJap:

1. DykapuoT kacymajgapra Kaiichel xoiaMeH OeniHin keberoi yitnecimai? IIpoka-
pHOTTap YIIUiH 1e?

2. [pokapuoTTapna oHaii OuHap ke0ero Kanai Kemesi?

3. Muto3 He? MuTo3 (azanapeiH ata.
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4. Muto3 OeniHyl HOTHXKECIHIe KaHAal KbI3 JKacylanap coi 0ip TYp *KBIHBICTBIK
aknaparka ue 6onaapl? MuTo3 KaHaii OMOIOTHSITBIK MaHbI3Fa ne?

5. Muto3 (a) xoHe Meiio3 (0) OeisiHyl HOTWXKECIHIE KaHIal Xpomocoma
TONTApBIHA M€ XKacylianap naina oomaas?

O3jirinen opbinay ymin Tanceipmagap: 1-ranceipma. MuTo3 Ke3eHiHiH Oac-
KBIIITapbl KOPCETUITEH CypeTTEp CAHBIH COMKeC KEeJIETIH KECTETe Ka3.

1 2 3 4
5 6 7 8
| Wutepdaza — | IIpodaza — | Meradasa — | Amnagaza — | Tenodaza — |

2-TancbIipMa. XpoMOCOMa CaHBI-N, XPOMATHIAHIKi—C. AIaMHBIH COMAaTHKAJIBIK
KacymiajapelHIa WHTepQa3a >KoHE MHTO3ABIH TOMEHJETi Ke3eHIEpiHAe N MeH C-HbIH
apachIHIaFbl YKCACTHIKTBI KopeeT. 1) G, keseni; 2) G, keseni; 3) nmpodasa; 4) meradasa;
5) anadaza akpIpBIH[A JKaCyIIaHBIH opOip Kopammana; 6) TenodazaHbiH COHBIHAA IpOip
KBI3 )KacyIaja.

aA)n=23,c=23b)n=23,c=46c)n=46,c=46d)n=46,c=92

1-3EPTXAHA KATTBIT'YbI

Taxpipein: JKaanbl OMOJIOTHSVIBIK 3aHAaPbIHA THICTI MICeJIeHi
7K9He TanchbIpMaJIapAbl Hiemry.

Maxkcampl: TIPIIUTIKTIH MOJIEKYJIa >KOHE >Kacylla JCHTeHIHEerl Kalambplono-
JOTUSUTBIK 3aHIapFa THICTI MOCEIICHI IICITy apKbLIbl OMOJOTHSIIBIK OOBEKTTEpIE
00JaThIH Ke3eHACPl KY3€TY, TOKIpUOenep oTKI3y KoHE KOPBITHIH/IBI Kacay.

Kopnexinikmep: TipIiIiKTIH MOJICKYJTA JKOHE YKaCyIa JEHICHIHIET1 KaJIIbI
OMOJIOTHSIIBIK 3aHAAPABl KOPCETYII CypeTTep, CIaiarap.

Ic TopTibi:

I. JIHK xone PHK HBIH KypbUTBICBIHA THICTI MOCEJIETIED IIIEITY.

II. Aky®nI3 OMOCHHTE31HE THICTI MOCEIIeNep IIeITy.
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III. Kacymiaga sHeprus aamacyblHa THICTI MOCEINIEH] IIIeITy.
IV. KopbIThIHABI.

L  JHK >xone PHK-HBIH KypbUIBICBIHA THICTI TOMEHJE OCpIITeH MOCEIICHI
TIeTTy.

1) JAHK monexynacet 6000 nykneoruares Kypanrad. Ocel JJHK Monekynacei-
HBIH Y3bIH/IBIFIH aHBIKTA.

2) JHK wmonekynacsl 3000 HyKI€OTHATAH KypayiFaH, ockliaH 650-biH cH-
To3uHAl HyKieotuarepai Kypaiasl. Ocsl JJHK MonekynachIHbIH Y3bIHABIFBI KOHE
0acka HyKJICOTUATEp CaHbIH AHBIKTA.

3) bip toxkepimaga GTCATGGATAGTCCTAAT nykneoTuarep KeTHe-KeTTiri
6onran JIHK monexynacbiHIaFbl CyTeri CaHbIH aHBIKTA.

4) Texcepynep notmxkecinae u-PHK kypambinga 34% ryanun, 18% yparcu,
28% cuto3uH, 20% anenuH O6ap exeHmairi anbikTanasl. Ocel n-PHK ymiin matpuia
6onran JIHK kypambiHarsl HyKJI€OTUATEPAIH %0 -IapblH aHBIKTA.

5) JHK monexynacsiabIH y3bIHABIFE 850 nm Fa TeH. JIHK MonexkynachiHIaFbl
HYKJIEOTHATEP CAHbIH aHBIKTA.

Tycinikteme: kepii Hykneotuarap apacsl 0,34 HM, Oip HYKICOTHA KaJbIFbI
opraria 345.

II. AKybI3 OMOCHHTEe3iHe THICTIi TOMEH/1e KOPCEeTIJIreH MJCesIeHi 1enry.

1) JIHK-aBIH GepinreH TOKbIMA HET131H/E TCHETHKAIBIK KO/ KECTECIHCH Mai-
JIaJIaHbIN KECTEH1 TOITHIP.

JHK#bIH 1-TokBIMA |A|T|G|T|T|T|A|A|T|C|C|G|T|T|A|C|T|C

JIHK#BIH 2-TOKBIMa

n-PHK

aHTUKOJIOH

AMHWHOKBIIIKBLIIBIK

2) GTCATGGATAGTCCTAAT HyknaeoTUATEep KE3CHAUIITIMEH KypaiFaH
JIHK monekynacel HeriziHne cuntesnenred u-PHK MonekynacklHIarbl HYKII€O-
TUATAP Ke3CHJILTIT1 )KOHE aKybI3JaFbl aAMHHOKBIIIKBIIIAP CAaHBIH aHBIKTA.

3) AxybI3 MoJeKyJachlHAa aMUHOKBIIIKBUIAAP HETI3IETi TOPTINTE JKai-
nackaH. ser—glu— asp—tri-—ren—ley—ala. ['eHeTHKaIBIK KOJI KECTECIHCH Al IaTaHbITT
OCBI aMHHOKBIIIKBIIIAP Ke3eHairine ToH u-PHK MonekynachiHIarsl HyKICOTHATAD
KE3CH/IUTITIH KOpCET.

59



4) u-PHK wmonexynaceinna UGCAAGCUGUUUAUAACCGAU Ttoprinte
HYKJICOTHATEP KE3eKTUIIri OepiireH. ['eHeTHKanbIK KO KeCTeCiHeH MaiaiaHbl
OCBI HYKJICOTHJITEP KE3EKTLIIrHE TOH aMUHOKBIIIKbUIIAP KE3EKTLIITH aHBIKTA.

5) 450 nykneorun xyObiHan Kypanran JIHK Gerneri HeriziHae cuHTE3IeNTeH
u-PHK narel HyKJI€OTHITEP CaHBI )KOHE aKybI3JaFbl aAMUHOKBIIIKBUIIAP CaHbI KOHE
aKyBI3[IbIH MaCCAChIH aHBIKTA.

6) AxysabiH MaccackiH 36000-ra TeH Oosica, OCbl aKybI3fa YidmeciMai
u-PHK nars! xxone JIHK pgarbl Hyk1€oTUATEP CaHBIH AHBIKTA.

I11. Kacymana 3Heprusi aaMacybIHa THICTi TOMeH/1e OepijireH MaceJIeHi mienry.

1) 675 r mmoko3a (epMEeHTTEp KaThICYbIHAA KEe3€HIMEH YHTaKTalca KaHIla
SHEprHs maiaa 6oaab?

2) I'mukonu3 ke3eHinae 4500 r mioko3a yHTaKTanFaH 0olca, jkacymiaga KaH-
I1a CYT KBIIIKBLIBI MMai1a 0oaaasl?

3) Myckinngepae 7 Monb TIFOK03a MakiaainaHaasl. Ocblgad 3 MOJIb TJIHOKO3a OT-
Teri KaThICybIHa, 4 MOJIb IIIOKO3a OTTEr1 KaThICyChl3 Maiifananaasl. Kania CO,,
H,O, cyT KbILIKBLIBI Makina 60aubl.

4) AHapeo0 THIHBIC ally Ke3eHiHAe CUTOoIUIa3Maia 14 Monekyna cyT KbIIIKbLIbI-
naiga 6onaapl. MalijananFaH ITIOKO3aHBIH MOJIIIEPIH aHBIKTA.

5) JInccumumtsiiigs Ke3eHiHae 7 MoJIb TIIF0Ko3a Maiananrad. Erep 2 Moib rimto-
KO3a TOJIBIK MaiaaHFan 0osca, kaHia (Mosib) AT® cuHTe3nenren?

I TAPAY. TIPIHIJIIKTIH OPTAHU3M J9PEKECIHIEI'T
KAJIIIBI BUOJIOTI'UAJIBIK 3AHIAP

12-§. TIPIOIJIIKTIH OPTAHU3M JI9PEXECI
7KOHE OHBbIH O3IHE TOH KACUETTEPI

TipHriTKTiH ©3iHe TOH KACHETTEpiH alTa KeTy OpraHu3M JJpekeciHae Tipi
ar3aap/bIH TYPJILTIIT, TIPIIUTIK Ke3CHIEPAIH 631HE TOH KacueTTepl YHpeTuie .

Opranusm 63-03iH urepe ajayubl 0HOJOTUSJIBIK cucTemMa. OpraHusM Tip-
ITUTIK KE3EHICPiH )KOFaphl TOpeKeIe, TOPTIMICH KopceTe 01y, ©3-031H Oackapa
OlTy ’KoHE TIKTEy KaCUETTepIHE M€, KbIHBICTBIK aKIapaTThl YpIIaKTaH-ypIIaKKa
OTYiH KaMTaMachI3 eTyIIl OipKeIKi OMOJIOTHUSIIBIK CHCTeMa OOJIBIN CaHaa Ibl.

Bboranuka oKy moHiH/I€ ©CIMIIK O1pKEIKI OPraHU3M EKSHIIT TYPaJIbl MOJTIMET
OepinreH. byran KocbIMIIIa peTiHAE ©CIMAIKTEP/E TIPIILIIK MPOLECTEP: THIHBIC
aimy, (¢orocuHTe3, Cy OyiaHy, OpEeKeTTeHY, ocy, JaMy/bl JKOFapbl JdpeiKene
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TOPTINIIEH KepceTe Oimy, ©3-631H Oackapa
OlTy XoHE TIKTelTy, KeOEeK KacheTTepiHe
ue, ©31H€er1 0ap KbIHBICTHIK aKIapaTTapabl
OoJammak ypriakka eTyiH KaMThIll OepeTiH
OMOJIOTHSUTBIK CHCTEMa €KCHIH alThIN OTy
Kaxet (33-cyper).

Opraam3m OONyBIHIA EpPEeKIe aJbIH-
FaHBIH TUBU]] TIOMYJISIIUS KYpaMbIHA OHIIIEH
KYpBUIBIC TIeH (DyHKIMOHAT KypaMblHA He
Oip Oediri camacblHa KIpel YKOHE TOIyJIs-
IS — KE3€HIHIe MaHBI3/Ibl OPBIH TYTa/IbL.

Anam opraHm3Mi ©3-631H 0ackapa
anaTelH OIpKeNKi OMOJOTHUSIIBIK CHUCTEMa
€KCHIIT1, MYIIeNep >KyWelnepleH manaa
00JaThIH OMIPJIK KE3€HHIH OacKapbUIybl,
CBIPTKBIl MYXHTTBIH dcepi, JEHCAYJBIK
TYPMBIC CaJThI KOHE TUTHEHA 3aHIapbIiHA
OOMBIHCYHOAFaH XalJe >KYKNalbl >KOHE
CO3BUIMANBl  aypyjiap KENil IIbIFYBI
Typajibl "AJlaM *oHE OHBIH JE€HCAYJIbIFbI"
MoHiHeH 013re manim (34-cyper).

DBoJIoNHs Ke3EHIH/E KOIT JKacyIlallbl ar3ajap/aa ajFanl TyMopasl dKiMIIK
ety maiina OonraH. JKorapsl gopekesie TY3UITEH KaHyapiap jKOHE aJlaMHBIH
03-031H Oackapa OuTyl rymopan OackapyMeH Oipkarapia XyHke >Kyilecinae
MaHBI3JIbI OPBIH astasibl. O Tipi aF3ajap eMipIliK Ke3eH ThIHBIITHIFBI, )KbIJT OOMBI
MEH J>KaJIfacyblH amallfa achlpajibl, KEPeKTl XarJaiiapja KOppeKUUsIaiIbl
KOHE CBIPTKBI MYXUT TII€H OpPraHM3M OpTACHIHAAFbl KapbIM-KAThIHACTHI
yinectipeni. XKylike cucreMa opraHU3MHIH O1pKEIKUTITIH dKOHE TOMEOCTAa3/IbIH
OastHIBUIBIFBIH TaHbIHAAYAa MAHBI3/IbI OPBIH UEJIEH .

I'ymopan Gackapy »KyHKe apKbUIbl MiKipjaeyre OOMCHIHFaH TYPAE *KaJFbI3
KYWKe-TyMopasn Ti3iMiH Kypaiael. OpraHusmueri KyWke-rymopan Ti3iM
KBIHBICTBIK aKMapaT Heri3iHje maiaa 0oyajsl 1a opOip opraHU3M/IE ©31HE TOH
KacueTke ue 60iaapl. OpOip OpraHM3MHIH KbIHBICTBIK aKlapaThl OPraHu3MHIH
TIPIIUTIK Ke3eHAEepiH OacKapyblH TaralbIHAAN, SpKaIlaH ©3repyiHe CBHIPTKBI
MYXHTKA TOH KeJTyiHe )KopeM Oepei

bip »kacymmansl ar3anapabH 0aCKapbLIybl TYMOPaI-XUMHUSIIBIK KOJIMEH iCKe
acajipl.

33-cyper. Ocimaikrepae 3at
AJIMaCYHhI.
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34-cypet. Opraamu3m MeH CBIPTKBI OPTAHBIH apachIHIAFHI 3aT aJIMaCyhl.

OciMaikrepne ocy xoHe MOP(POPHU3NOIOTHUSIBIK TaMybIH OHOJOTHSIIBIK
OenceHal 3arrap cTUMysATOpiaap — ¢urorapmongap (aykcuH, ruOOepesuivH,
CUTOKHHHH) OacKapaibl.

Bip xoHe kom kacymiajbl ar3ajap KoHe 0JapAbIH TIPIIJIiK KbI3Me-
TiHJIeri 03iHe TOH KacueTrep.

BapnsIk Tipi ar3anapa opeKeTTeHy, THIHBIC ally, KOPEKTEeHY, albIpy, 3aT )KOHE
HHEPrusl aaMmacy, 1K1 JKOHE CBIPTKbl MYXHUT (paKTOpJIAphIHA KO3FAIIy apKbLIbI
Kayar Kaltapy, KOpraHy, ecy, Jamy, KoOel apKbUIbl KBIHBICTBIK aKMapaTThl
HOCUIJIEH-HOCUIre ©TKi3y1 CUAKTBI TIPIILIIK Ke3eHaepl OailKanabl.

bip xacymanel ar3amap Owocdepaga MaHbI3AB OpbIH TyTanel. Omap
apacbeIia poTo CHHTE3 iICKe achIpaThiH aBTOTpodTap (3KachLI Cy HMIONTEPI, CHS-
HOOaKTEpUsIap) Cy MIONTEepl MEH KOPEKTEHETIH (GuToTponTap, kabalbl KoHE
Mapa3uTTIK KACAUTBIH TeTepoTPONTap, OCIMIIK MEH jKaHyap KajJbIKTapbIMEH
KOpeKkTeHeTiH canpodurrep Oap. bip kacymanbuiap MeTaOOIUTTIK Ke3eHIEP
Te3 KepiHicTe maia 0omambl, coll ceOernTi, OMOTe03eH03/1a 3aT KOHE dHEPTrus
aJMacybl, ocipece KOMIpTeriHiH Ke3eHi Ooiyan allTaHyblHIa MaHBI3/IbI
MaHbI3Fa ue. Kem kacymanbl ar3amapiblH JIeHeCl Oenriml caHmarbl KoHE
aHBIK TAallCBIPMAaHbl OpBIHIAyFa MaMaHIAHABIPbUIFAH TOKbIMa, MYyILEIep
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MEH MYIIelep CcHUCTeMachlHaH KypanraH. Omap JeHeCiHIEri Kacylraiap
OpPBIHAANTBIH TalchlpMalapblHA Kapal: COMAaTHKalbIK JKOHE >KbIHBICTBIK
xacymanapra Oemineni. ComaTuKalbIK JKacylllajgap OpraHU3MHIH ©Cyl MeH
JaMybIH KaMTaMacChI3 €TCE, KBIHBICTBIK JKacyIIajJapbH KOOCIOIH OPBIHIAN]IbI.

bip sxacymanbl ar3anapiaH albIpMalllbUIBIFBI, KOIl jKacyllanbuiapia opoip
TIPIIUTIK KE3€H/I1 XKY3€re achIpyFa MaMaHJaHIBIPhUTFaH KacyIa, TOKbIMa, MYIIEIep
(opranmap) *oHe MymIenep cucreManapbl 6ap. Kem jxacymanap arzanap TipIILTiK
OernceHal Kypaenl MyIIenepaiH THIHBIMCHI3 ©3apa OailJlaHbICTa OpEKETTEHYIHE
OailIaHbICTHI.

Kacyma, ynnma mMen MmymienepaiH (OpraHaapiblH) KYpAEIUIri KypbUIbIC
KoHe (pyHKIIMOHANIBI OipJIiKKe Heri3zenreH, apoip TOKbIMa MEH MYyIlIelepaiH
KYPBUIBICHI OJTApAbIH OPBIHIAUTHIH (PyHKIMSACHIHA COUKECTITIH KOPYIMI3 MyMKIH.

TipmIiaikTiH OpraHu3M J9PEXKECiH YHpeHyae OpraHu3M OHOJIOTHSIIBIK CUC-
TeMa, KBIHBICTBIK JKOHE ©3TepYIIli, 3aT KOHE DHEPIHs aJMacybl, KOOCHy KoHE
JaMy CHUSIKTBI JKaJIbl OMOJIOTHSUTBIK 3aHapAaH Talaiany.

Tipex ce3nep: opranusm, aBTOTpod, rerepoTpod, 3aTTapAblH aaMacybl, aepod

KOHC aHaepo6 OpraHusMm, ’Kacylla, YJIa 3K9HC MYIHGJ'Iep,Z[iH KOJIAaHBLITYBI,

JKBIHBICTHIK JKOHE JKBIHCHI3 KO0CH0, )KYHKe-TyMopal Kyieci.

Cypakrap MeH TancbipMaJjap:

1. TipuIinikTiH OpraHu3M JIopekeci YIIiH TOH OONIFaH KaCHETTEPiH ailT.

2. TipIITiKTiH OpPTaHU3M Jopekeci KacHeTTepi MEH MOJIeKylia JKOHE JKacyla
TOpEKETIEPiHiH KAaCHETTEPiH TEHECTip. bapibIK KacHeTTepiH XoHE aubIp-
MalIblIJIBIFbIH AHBIKTA.

3. TipmITiKTiH OpraHU3M JIOpEeKeci MEH JKacyIla JopexkelIepiHiH OpTachIHIaFbl
Y3IIKCI3MIKTI TYCIHIIP.

O3airinen oppiHaay yuin Tancbipma: «bip xoHe Kol )KacylIansl ar3aiapa Ke
LIETiH Ke3eHep» TaKbIpbIObIHA pedepat xas.

13-§. TIPI AF3AJIAPIBIH KOPEKTEHYIHE KAPAW TYPJIEPI

[TmaneTaMbI3aaFsl OAPIIBIK Tipi aF3ajiap allblK OHOIOTHSUTBIK KYUEIICPIiH, SFHI
0J1ap MEH ChIPTKBI-MYXHUT OPTachIH/Ia THIHBIMCBI3 32T MCH SHEPIHUs aJIMacybl OOJIBIIT
Typansl. Tipi aF3aiapaarsl TIPIIUTIK Ke3SHAEP, KacyIIaaarsl IUIACTHK peaKiraap,
MeMOpaHa apKbUIbl 3aTTap TPAHCIOPTHI, JKacyllalapiblH ecyl koHe OeliHyi,
TOKBIMa MEH MYIIICJICPiH KbI3METI, ICHE TEMIIePaTyPAChIHBIH Y3IIKCI3IITH CaKTay
YIIiH 3HEPrHs KakKeT. byl sHeprust a3plK 3aTTapiblH YCaKTally Ke3CHIHIe Taiaa
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Oomanel. Tipi ar3amap >KarblHAH 3aT TI€H SHEPTUSHBIH MEHrepilyl KOpEKTeHYl
nenineni. KopekreHy Tipi aF3aiappiH MaHbI3/Ibl KACHET] €CenTeNeIi.

Tipi ar3anap kemipTeri >koHe SHEPTUSHBIH KaHall Ko31HEH MaiijananybiHa
Kapai aBToTpo( KoHe rerepoTpodTapra OeiHenl.

ABTOTpOdTAp MYIIE 3aTTap/bl aHOPTAaHUKAJBIK 3aTTapAaH CHHTE3ACYIIl
ar3amap. Myme 3artapibl CHHTE3/Cy YIIIH SHEpPTus KakeT. ABTOTpodTap —
KaiiChbl PHEPTUsl TYPIHECH MainajaHybiHa Kapai ¢(oToTpod xKoHe XeMOTpod-
Tapra Oenineni. DoroTpodTap — KapbIKTHIK SHEPTUACHIHAH Ml JaIaHbII MYIIIE
3arTapbl CHHTE3/ICUTIH ar3anap. PororpodTapra OapibIK KachbUl ©CIMIIKTED
MEH CHaHO OakTepusuiap Kipesi.

XemoTrpoTap aHOPTaHUKAIBIK 3aTTapIblH OKCUATENyiHEH maiijga OoJiFaH
SHEPTUSHbl OPTraHUKAIBIK KOCBIHIBLIAP YHEPrHSACHIHA aWHAIIBIPYIIBl Opra-
HU3MIEpiH Oipi. XeMoTpodTapra HUTPpU(UKATOP, alNThIH KYKIPT, CyTET1 KoHE
TeMip OakTepusuIaphbl Kipei.

['etepoTpodTap OpraHbIKaNbIK KOMIPTETi JepeK Ke3iHeH MaifanaHylibl,
AFHU JIaWbIH OpPraHUKaJIbIK 3aTTap MEH KOPEKTEHETIH ar3aiap. ['ereporpod
ar3aJiap e3 TIPIIUTIITiH OeJICeHIPY YIIiH Ka)KeT YHEPTHSTHBI OPTaHUKAIIBIK KOCBHIH-
JIBIHAPBI YCAKTAYy HOTIKECIHE anapl. [ eTepoTpodTapra 6apibIk xaHyapIap,
MapasuT eCciMIIKTep, CAaHbIpAYKYJIAKTap KaHe KenTereH Oakreprsinap Kipeni. ['erepot-
podTap KOpeK KypamblHAa 63 OpraHU3MIHJE JIe CHHTE3/Iey MYMKIH/ITT OoJMaraH
3aTTap/ibl, MBICAJIBI, TIPIILTIK YIIIH KOKET JOPyMEHIEPI 631HE KAKET €Te/Ii.

KopekTi Kaiichl jk0IMEH KaObLIAaybIHAH THIC a3bIK 3aTTapIIblH ar3ajapia
e3repy JKOJJIapbl, MbICANIbI, MaKpPOMOJEKYIalapAblH KOPBITY MYIIEIepiHe
(dbepMeHTTep KaThICYbIH/Ia MOHOMEpJIEPre YCaKTallybl, YCAKTAIy 3aTTapbIHbIH
COPBUTYHI, J)KacyIiangapra TPAaHCIIOPT €T1TY1 CHSIKTHI Ke3€HAep OapiIbIK reTepopod
ar3anappaa Oaiikaaibl.

['erepoTpod KOpeKTeHyIiH Oip HElle KINTepiHiH albIPMaIIbIIBIFBI Oap.

OmnapnaH Heri3riiepi 201030, canpoghum, napazum KOPEKTEHY ecernTemne/l.

['omo3o#t KOopekTeHy OipHemie OOCKBIIITAH KypalifaH: KOPEKTiH JKYThUTYHI,
KOPBITHIYBI, SIFHU (DePMEHTTEP KOPAESMIH/IE YCAKTaTYbl, COpbUTYBl. KopekTenynin
Oy TYpi IIONKOPEKTI MEH >kabaiibl kaHyapiapra ToH.

['01103011 KOpEKTEeHYAEH allbIpMAaIlIbUIBIFbI, CAPO(UT KOPEKTEHY Ke3eHIEPi
HETri3/1eT1 TopTinTe 0oJaabl: KOPHITY (DepMEHTTEPIHIH CHIPTKBI OpTara a)bIpa-
Jybl, KOPEKTIH ()epMEHTTep KOMETIHAE YCAaKTalybl, 3aTTapbIHBIH OPraHU3M
KarplHaH KaObuimanyel. CanpoduT ar3amapra CcaHbIpayKyJlakTap, Keuoip
OaxTepusiap Mbicas 0oJaabl.
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[TapasutTep Memik opraHu3MIEri OpraHUKajbIK 3aTTap eceOiHe >Kacanbl.
[Mapa3uT Tipmrimik Kemipyin ar3anap keilip Oakrepusuiap (Kek xeTen, o0a,
eJIeT, cipecre KO3IBIPFRIITAp), CaHbIpayKyJIakTap (BEpTUCHIUIMYM, Kapa
KYHe3eH, CaHpIpayKyIaKTapbl), eciMaikrep (paddiesus, neBneyak, 3apredax ,
OyMmFHsl), s)kaHyapnap (JiedmmManusi, 0e3rek mapasuri, TpunaHacoma, acKapuaa,
0aybIp KYpThI) Ha TOH.

OcimaikTepain MuHepaJ KopeKkTeHyi. Kacbut oCIMIIKTEp OpraHu3MiH/IET1
TIPHIUTIKTEpPl YIIIH TEK KaHa KeMipcylap HEMece aKybI3aap, JIUIUATED,
HYKJIGMHKBIIIKbUIIAp, A9pYyMEHAep, (UTOropMOHAAap Ja KaxkeT. byn 3arrtap
KypambIHa KOMIPTET1, CyTeT1, OTTET1IeH OacKa a3oT, alThIH KYKIPT, hocdop xoHe
0acka 3neMeHTTep e Kipeli. by aneMeHTTep eciMIiKTep jKaFbIHaH MUHEpAIT
3arTap: cyiabdarrap, HuTparTap, ¢docdarrap KepiHICIHAE KaObLIIaHaIbI.
OciMaikTep cyna epireH MUHEepaJl 3aTTap/ibl TOMBIPAKTaH CiMIpiN aiajbl.

KanyapaapablH MuHepaa KopekTeHyi. [ereporpod ar3amapna KemieTiH
TUIACTHUKAJIBIK Ke3eHIep, TOKbIMAaJIap/IbIH )KaHAJIaHybI KOII XKaF/1aii1a MHHEepaJ 3aT-
Tapra fa 6ainaneicTel. Mbicansl, Ca Ty3Aapsl Cyiiek, KaH, Tic IEHTIHIH KypaMbIHa
Kipeni, KaHHBIH >kiOyi, MYCKUIIEp KbICKAPYbIH KamTamachi3 eremi. JKyiike
UMITYJIbCIH OTKI3y[le KaTbICajbl XOHE JKACYIIAHBIH OCMOTHKAJBIK KBICBIMBIH
kamramachi3 erefi. @ochop HyknenH Kpimkbuigap, AT®, dbepmeHTTep, cyliek
KJIETKAaChl KypaMbIHa Kipeii, TeMIp 37I€MEHTI TeMOorIa0uH, MHOTIIOOWH aKybI3aphl
Kypambiaa O, TachbUTybIH KaMTaMach3 eTei. OTop Tic sMalli KypaMblHa Kipei.

Tipexk ce3nep: aBToTpodp, XeMotpod, poToTpod, rereporpod, mapasut, roa030%.

Cypakrap MeH TancsipMaJap:

1. Kannaii arzanap aBToTpod ar3anap aeniHeni?

2. ®otoTpod xoHe XeMOoTpo(h ar3aapra cumarrama oep.

3. T'ereporpod ar3amap mereHme KaHmai ar3anapAsl TYCIHECIH )KOHE ONapAbIH
KaHmai Typiepi 6ap?

4. ABTOTpPO( *KoHE TeTepOTPOd ar3anapblH e3apa KaTbIHACHIH alThII Oep.

5. ABTOTpO(, TeTepoTpod ar3anapbIH MaHBI3bIH AWTHINT Oep.

O3nirineH opbIHAay YUIiH TancbIpMa: AJJIBIH anFaH OiTiM HETi3iHe aF3anapra
colikec TypJe KecTere »as.

Canpodur [Tapazut dotorpod XemMoTpod
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14-§. AT3AJIAPABIH KOBEIOI. ) KbIHBICCBbI3 KOBEIO

KebGero Tipi ar3anmapablH T€HETUKAIBIK aKMapaTTaH IMMaimajiaHFaH Topi3je
©3iHE YKCcaraHIap/bl kapara ainy kKacueTi. Tipi arzamapnblH KeO€r KacHeTi
ceOenTi yprakrap aJaMacyblH TOKTayChl3 KamTamachl3 ereji. Kebero ke3eHiHae
TCHETHKAJIBIK MaTepHaIAapblH TYpJi KOMOMHAIMsUIAphl IMakga OoybIHaH
’KaHa KBIHBICTBIK Oenrijepre ue ar3aiap maiaa 0osaael. by Typ imiHzeri op
TYpJIl KaMTaMachl3 (hakTop.

TaburarTa K60CIMIH €Ki TYpi: KBIHBICCHI3 JKOHE KBIHBICTHIK KOOCIO1 ai-
PBIKIIAIAaHAIBI:

Kbinbicebi3 ko0er0. JKbHbICCHI3 K0OCH0 TabUFaTTa KeH TapajfaH OOJIbI,
O1p JKacyIabl )KoHE KOIl )KacyIIajibl ar3ajiapaa OaiKaaaibl.

XeiabICcCHI3 KOOCIOTE TOH KacWeTTep: keberone Tek Oip aHa opraHu3Mi
KaTbhICa/Ibl, COMaTHUKAJIBIK JKacyIliajiap KOMETIH/IE )Ky3€ere acajibl, MUTO3 Ke3CHIHE
HETI3/Ie)IreH, Makiaa OOJFaH jKaHa OPraHM3M aHa OPraHM3MIHIH TeHETHKAJIBIK
YKaFbIHAH COJI HYCKAChl 00JIaIbl.

KbIHbICCHI3 KOOeIIiH JBogOUUAAArbl OpHbI. Konaiinel >karjgaiina
WHIMBUAYAIIAPABIH T€3 )KOHE KOIl HOCLI KaJIbIPyblH KaMTaMachl3 eTy. bipak
KBIHBICCHI3 KOOCI0[IE OpPraHM3MHIH KaHA MYXHUT jKaFJaiiblHa COMKec KenylH
KaMTaMachl3 €Tyl TEeHETHKAJBIK aKMapaTThIH e3Tepyl, aj Yiecyl XoHe
TYPIIUTIKTIH apThIN Kaxybl Ky3eTuiMelai. COHBIH YIIIH KOMIIUIIK aF3ajap TeK
KaHa >KBIHBICCHI3 €MeC, OAIKIM JKBIHBICTHIK YKOJIBIMEH i€ KoOelierl.

Kapamaiipiv OuHap 0esiHy npokapuoT ar3anapaa Oaiikamansl. [Ipokapuor
acymaHblH meHoep cuskTel JIHK-chl perumkarusiianaapl, Kacyiia OpTachlH-
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Jla TOCKaybLI Taima OOJbIN, >Kacylia ekire OesmiHemdl
(35-cyper). bip kacymiansl KapanaibiM skaHyapiapaaH
ame0a, eBIvieHa, MH(Y30pHUsl CUSKTHI KaHyapJapIblH
OuHap OesiHyl MUTO3 Ke3€HIHE HET13/Ie/ITeH.

besrek mapa3uTi TIpIIUTIK TUKIBAC WUUZ0COHUSL —
Ken OemiHynl Kypaitnel. XKacyma siapocsl Oip Here
peT MUTO3 O6JIIHII, YKac KacyIajaap maimaa 0oabl.

Xjopemia, XJaMHIOMaHaa CUSKTHI Cy IIOMNTepi,
CaHBIpayKyJIaKTap cropajap apKbUIbl —KeOeleni.
Cnopanap MHTO3 CHSAKTHI Taijia OOJAThIH TaruIOnI
Kacymianap O0JbII, TapadyFa KbI3MET €Te/Il.

bypwex amwpin xeber0 MUTO3 HETI3IHIE TMaiiia
OO0JaThIH Ke3€H OOJIBIIL, AITBITKBI CAHBIPAYKYJIAKTaphIHAA
Oaiikanazapl. AHa jKacyliaja sApOHbI CaKTayIlIbl OepTIe
naiiia G0k, yIIKeieal )kaHe epKiH opraHu3mre aiHana el (36-cyper).

35-cyper. bakrepus
KIICTKACBIHBIH OOIliHYy1.

WNudyzopus tydenkansiH OuHApP 00ITyHI AIIBITKBI CaHBIPAYKYJIAKTBIH KYPTiK aThIIl
Ko0eroi

X1aMHMJIOMaHAaTTIK Criopayiap apKbulbl | Besrek mapasuTiHiH SpUTPOLUT KACYILACHIH-
Ko0eroi I1a Ke0erol

36-cypeT. bip KiIeTKaIbl OpraHU3MIEPIIiH KBIHBICCHI3 KOOCHO1

Ker »xacymianbl ar3anapza *KbIHBICCHI3 KOOSO TOMEHJIETIIIE XKY3€Tre acajbl.
Dpacmenmayusi — NeHe OOIIKTEPl apKbUIbl KOOSO TACUIl OOJIBIN, pereHepanus
Ke3eHiHe HerizaenareH. dparMmeHTays cy IIenTepiHae (cruporupa), OypiceTiH
IEHenepae, Il KOyeKTeple, OapiblK IIyalllaHiapAa, WHENIl JeHeNulepae
OaliKaiaapl.
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Bbypuiex amuin keberoi GypiceTiH AeHENEp e, i1 KOyeK )KoHe KehOip Kaaka
JIBI IIyalanaapaa Oaiikanasl.

CanplpayKymakTap (KaamakThl CaHbIpayKyJIakTap), Cy IIenTep, sICHHIEP,
KBIPBIK KYJIaKTap, KBIPBIK OybIMIAp Criopanapbl apKbUIbI KOOCI0 KacHUETiHE He.
XKenin copanap eciMIaikTepAiH TaOUFaTTa KeH TapalyblHA MYMKIHIIK Oepe/i.

Korapsl )xanyapnapia (OpoHIaaFaH) 3UroTajlad eHil )KaTKaH eMOPUOH €H
ayiFai amy KeseHinzae OipHeme gpparmentrepre OeuiHim, apOip pparmMeHTTEH
’KaHa OpraHW3M eocilm eHeni. byn xargail moJmeMOPUOHHUSI JeN aTajajbl.
Anampaapzaa Oip TYKBIMIBI €Ti3eKTEpAIH 1aMybl OChUIapFa MBICAT 00JIa aajbl.

TaburaTTa ©CIMAIKTEP/IIH BEI€TaTUBTIK MYIIENIEP] — TAMBIPbI, CA0AFbI KOHE
JKambIpaK apKbUTbI BETETATHUB KOOCI0 KeH TapairaH (37-cyper).

l'uaponn nonuntiy OypIIiK aTysl Bip TyKpIMHaH eHETIH erizaep

AK TUIaHapHSHBIH JeHE OoiKkTepi CanpIpayKyJIaKThIH CIIOpaJaH Keoeiito
apKBLUTBI KOOETo1

37-cypet. Ken kiteTKambl opraHU3MIEPIiH JKBIHBICCHI3 KOOECTOi.
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Tipek ce3ep: KbIHBICCHI3, )KBIHBICTHIK, COMaTHKAJIBIK, KaCy1la, )KbIHBICTHIK
kKacylla, Cropa, IMM30TOHHs, KYPTEK ary, pparMeHTams, HoMueMOPHOHHS.

Cypakrap MeH TancbipMaJap:

1. XKpIHBICCHI3 KOOCIONIH KaHai TYpJiepiH OineciH?
2. Bip xacymanap/pIH *bIHCBI3 KOOCIO1H alThIN Oep.
3. Kerr xacymansliapIsiH )KEIHBICCHI3 KOOCIOIH ailT.
4. YKbrHpICCHI3 KOOCKOIIH OPHBIH TYCIHIIP.

O30eTiHIe OPBIHAAY YIIIH TANCHIPMA: KecTe/le OepiireH ar3aiapabH KoOero
YKOJIJTapbIH XkKa3.

Tipi arzanap Keo6ero #0161 Tipi ar3anap Keoe1o #0161
Xinopena KeipbIK KysakTap
Cnuporupa Wnudy3zopus
Teric kypTTap Wne neneninep
KanmakTe! caHbIpayKyJI1aKTap OBIIICHA
KeipbIK OybsIHIAD besrex mapas3uti
Sceinap Cy wenTep
AIIBITKBI CaHBIPAYKYJIAK Amuoba

15-§. AF3AJIAPABIH KbIHBICTBIK KOBEIOI

JKbIHBICTHIK KOOCro/Ie ’KaHa OpraHM3M aTa MEH aHa ar3ajapblH Kbl-
HBICTBIK YKacyIIajlapbl — TaMeTaliap KaThICYbIH 1A Maiiaa 6omaasl. EpkekTik xkoHe
YPBIKTHIK KBIHBICTBIK JKacyIIaJapblH KOCBLIYbl HOTHD)KECIHIIE 3WraTta maiaa
Oonajpl. 3uraTajaH KaHa OpraHu3M JaMujabl. JKaHa opraHuU3M T'€HETOIll aTa-
aHa TeHETOMIHEeH epekimeneHe 1. JKbIHBICTHIK K00S0 HeT131H1e KOMOMHATHBTIK
©3repylIire KaTaibl.

7KbIHBICTBIK KO0er/1iH MaHbI3bl. JKBIHBICTHIK KOOCIO ar3ayiap 3BOJIOIHS-
ChIHIA MaHBI3/IbI POJIb OWHAWMIBI. ByJl Ke3eH aTa-aHa JKBIHBICTHIK O€TiIepaiH
Oipnecyine MmyMKiHaik Oepeni. [Taiina 6osFaH )kaHa ypIiak aTa-aHaCchlHA Ka paFaH/a
»KacayIbl MEH ©3repreH MyXHUT KardaibiHa HerizaenreH 0onaabl. ZKbIHBICTBIK
ko0er0 mimini. M3oromus — minriHi KoHE eJIeMi d9p TYpPJIl SPEKETLIEH epKeK
MIEH YpFamibl TaMeTanapAblH KOCBUTYBIMEH OapaThiH KBIHBICTHIK KOOCI0 MiMTiHi
(ynotpukc). I'ereporammsi epkek TICH YpFalllbl TraMeTaiap OpeKeTIICeH, Oipak
YpFaIlbpl raMeTaliap €pKeK raMmeTajiapra Kaparania ipi 00JybIMEH XapaKTepIIeHe Il
(xmomumomanaga). OramMmusi — KbIHBICTBIK KOOSO 11H Oip MiliHI OOJIBIT, YPFAIIbI
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raMmeranap ipi, 9peKeTci3, TYKbIM Kacylla JeT aTalabl, epKeK raMeTanap Manaa
OO0JIBITI, OpeKeTIIeH OoJca criepMaTo30u (GKaHyapiap, SCUHAEP, KbIPBIK KYJIaK),
opekerci3 6osca ciepmu (TYJII ©CIMAIKTED) ACTI )KYPri3iiel.

I'yani ecimaikTepae *KbIHBICTHIK KO0€K0. [ Y1 ©CIMIIIKTEP/Ie KBIHBICTBHIK
’KacyIla — HaHIIBIHBIH MAHJI0HBIHAA, YPBIKIIBIHBIH YPBIK KYPTETiH/IE XKEeTiIedi.
[lan KanTachIHAAFBl AWIUION] MHUKPOCHOPOIMT >Kacymia MEHO03 KOJbl MEH
Oeminin, 4 Mukpocnopanbsl Kypaiasl. CoH opOip MHKpOCIOpa MHUTO3 KOJbI
MEH OOJIiHIN eKi: 1pi BETeTaTUB JKOHE Mali/la TCHEpaTUB JKacyIllajlapra ue IaH
JIeHeciHe ainaHazpl. ['eHepaTHB *kacymia >KOHe MHUTO3 MIIIiHI eKire 0esiHiI ekl
ciepmuzi Kypaiiasl (38-cyper).

38-cypeT. ¥pHIKTH OCIMIIKTEp/IC aTabIK raMeTadapablH JaMybl. | — IIaHIIbL; 2 — MU-
KPOCTIOPOITUT KJIETKa; 3 — MUKpocTopanap; 4 — maH AaHackl, 5 — BETETATUBTI KJIETKa;
6 — reHepaTHUBTi KJIETKa; 7 — CIIEpMUIATIep.

TyHipmikTiH YPBIK KYPCAFBIHAAFBl JUILIOU] JKUBIHTHIFBI METracropOTCUT
xKacyma Meros0actanygan coH 3 Maima, | ipi kacyma — MeHo3 CropaHbI
Kypaiinpl. Malifa xacymanap te3ne enefi. Melo3cmopa 3 peT MUTO3 KOJIbI
MeH OeJiHe/Il )KOHE Ceri3 SAPOJIbI YPBIK KaJNTaChlH Kypauibl. ¥ pPbIK KaJTaHBIH
Oip KopamimacklHAa yIIey, eKiHII KOpalacklHaa Ja YIIey, OpTachlHIa €Ki
’acyIlIaHbIH ©3apa KOCBUTYbIHAH Maif/ia 00IFaH OpTaaaFsl XKacylia kaiinacabl.
¥pBIK KaJdTachIHBIH MHKPOIWJIETe KApaWThIH YII JKACYIIACHIHBIH OPTAJaFbl
ipiyieyl TYKbIM jxacyia ecenteneni (39-cyper).

Meiio3 3 MUTO3 MUTO3  MHTO3

8

39-cypert. 1 — aHaNBIK (YPBIKIIBI); 2 — METACIIOPOLIUT KIIETKA; 3 — MEracropa;
4-, 5-, 6 — MuTO37BI O6ITiHY; 7 — TYHIIAIK KanTta; 8§ — >KYMBIPTKa KJIETKa;
9 — opTaNbIK KJIETKA.
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[ManmanymaH COH YPBIKIIBI TYMCHIFBIHA TYCKEH IIIaH CEKiH ece OacTaiiibl.
OHBIH BereTaTHB >KaCyIIachl OCII, Y3bIH XKOHE JKIHIIIKe TYTIKIIIE - IIaH XKOJIbIH
naiga ereni. [llan TyTikiieci Te3 ocir, YPhIKIIbI TYHIPIIITiHE Kapail ecin YpbIK
Kypcakka »etin Oapassl. [laiina Oonran exi ciepMeid IIaH TYTIKIIECT apKbUIbI
YPBIK KYpCaKTaFrbl YPbIK KanTackl Kipeai. CnepmeiinepieH 0ipi TYKbIM Kacylia
MEH EKIHIITIC1 OpTaarsl )Kacymiara Kochlaaabl. byst ke3eH Tyl eciMIiKTep KOcC
ypbIKTaHy nen aranajisl (40-cyper).

40-cyper.

¥pBIK KYpPCarblHBIH YPBIKTAHFAH jKacylmajapbl OipHemie per OeiHe
Oacraiipl. ¥pbIKTaHFAaH TYKBIM Kacyllla — 3WraTajJiaH yYpbIK, VPbIKTaHFaH
OpTaNBIK JKacylIajiap/laH €HJI0CTIepM JaMUIbl. ¥PBIK TEH €HIoCTepM Oipre
ypeIK maiga Oomanel. CeWTin, KOC YPBIKTAHYJIaH COH YPBIK KYpPCakK YpPBIKKa
aitHamael. OHBIH KaOBIPIIBIKTAH COJI YPBIKTHI Opam TYPAThIH KaObIK, TYHIPIIiK
KOHE TYJIIiH 6acka OeIIKTepiHeH KeMic maiiia 0oabl.

’Kanyapaapaa :KbIHBICTBIK K00€er0. bip jkacymaisl ar3agap/ia )KbIHBICTBIK
Ke3eH — Komyyanus (J1ateHIma opulatio — KOcklTy) Ke3eHl Kyseruieai. MyHaa
apHAaWbI )KBIHBICTHIK JKacylajiap—raMeTaliap KOChUIBII 3UraTaHbl KypauIbl.
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by ar3anapna — rameranap aHa jkacyliaHbIH KONITEN 06JIiHY1 HOTHXKECIHIE
naiaa 6omanpl. ['aMeranappH KOCBUTYBIHAH Taiiia O0JFaH 3UuraTajad ThIHBIM
Ke3€H1 OTKEH COH KaHa ’Kac ar3ajap naija 0oyassl.

Komntoramus ke3iHae apHaibl >KBIHBICTHIK JKacymianap mnaijga Ooiamaiiibl.
Komntoramus (J1aterHima KoHoranus — 0ipiry, OailylaHbICy CO3/IEpiIHEH aJbIHFaH )
uHdy3opusnapaa Oaxpiianansl. WHpy3opus TydenkaHbIH YIKEH SIPOCHI
KOHHMYyTAIUsIaH aliaelH epin ketemi. Kimi sapo GemHIn eKi rarion1 sapoiap-
nbl Kypaiasl. Exi Tydenka Oip-OipiHe »KaKbIH KEJIill, 0JIap OpTachIHa KOpII
JKacyllanap CUTOIUIa3MachlH Oaiylaylibl Kemip >Ky3ere keneni. Op ekl Ty-
(denka saponapapiH Oipi CUTOTUIa3Ma CYMBIKTBHIFBI MEH Oackara eTeil. Opoip
TyenKaaarsl €Ki raruious sIposap e3apa KOChUIBII, JUTUION IPOHBI KYpaiIbl.
Kontoranusiga KaTblcaThlH Ty(QenKaiap TapKajblll 06JjieK TIPIIUIIK Kellipeal.
Kontoramusi HOTH)KECIHJIE TEHETUKAJBIK aKmaparT aiMacybl (peKoMOWHAIIHs)
naiga OOJFaHBI YIIIH JKaHA TMakjga OONFaH WHAMBHUATED T€H THIT aJFallKbl
WHIUBUATEP T€HETONBIHAH €PEKIICTICHE/I].

Ker sxacymansl ar3anap/ia YphIKTAHBIN )KoHE YPhIKTaHOAFaH (TTapTOTeHO3)
KoOCI0 allbIpMAIIbUIBIK JKaCaNIbI.

I'ameTorenes. JXXanyapiapaa KbIHBICTHIK jKacylIanapAblH Maiga 0oy ke
3¢HI ramMeTroreHe3 Jemn aranajnbl. JKBIHBICTHIK JKOJIMEH KOOEHEeTIH ar3aiiapia
KBIHBICTBIK JKacyllaiap JKbIHBICTBIK Oe3nepe maiina 0osaasl. EpKEeKTIK JKbI-
HBICTBIK JKacCyIllaiap YPBIKTHIKTA, YPHIKTHIK KBIHBICTHIK JKacyIllanap TYKbIM-
JIBIKTA TaMUBI. ¥ PBHIKTHIK dKOHE TYKBIMIBIKTA apHaiibl alMakTap O0JbII, 9poip
aHa/a ©3iHe YisIeciMIi Ke3eH Iep maiiaa 00mabl.

H K9HE
c

1 Kebero . 2e MMUTO3. bactanksl )kacymanap MUTO306IIiHIN , CAHBI aPTAIbI.
’ Omnapaa xpoMocoMaIapablH AUTUIOMATONTAPHI CaKTaIaabl

T/u |AlimakTap Kezennep

aliMarel

5 Ocy . de NHTEP®A3A. KacymanapasiH Keibipiepi ylkeiteni, a3pik
Ke3€eHi ’ 3anactapbiH TonTaiasl, JJHKmemnmepi exi ece aprast

3 Kerimy . 2c MEMO3. Kacymanap Meiio3 ToprinTe Gemisin 4 ramionn
Ke3eH] ’ TONTAPBIH JKacyIIaIapabl maiaa eremdi

Crniepmaro3ouarepie 0ac, MOMBIH, KYUPBIK O6JeKTepi

Kanbimra mamunael. Slapo Gac OeniriHme MHUTOXOHIPHSIIAD KYMPBIK

4 . n,c | Oemirinae »xainacansl. TyKbIM Kacylanapia OIpAeH apThl
cy KeseHi it o\ ¥K Yy pAa pAa PTBIK

CIIEPMATO30HITHIH KipyiHE KOJI KOWMAHTRIH KOCBHIMIIA KaOBIK
maiiga 6oyiaapl.
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OBoreHe3s :kdHe CIiepMaToreHe3 Ke3eHICP/IiH albIpMaiIbuIbiFel. OBOTEHE?3
CIIepMaTOTeHe3re KaparaHia y3aK YakbIT skanracaabl. COHIBIKTaH TYKBIM
Kacyliajapaa CIepMaTo30UTTapra KaparaHaa KeOIpeK 631He TOmTaslajbl.
CrniepmaroreHesiiH MeH03 KE3€HIHIIE CUTOIIa3Ma OapIbIK JKacylanapra TeH
Memepae Oemineni. OBoreHesne OeiHIN KaTKaH KacyllajJapblH T€K OipiHe
FaHa CUTOILIa3Ma KeIl, 0acKajapblHa oTe a3 MeJep/e oTeni. CrepMaroreHe3 iy
coHbiHaa 4 Oip Typ, oBoreHe3zae 1 ipi, 3 maiija xacymanap maina Oomasbl.
Maiiga ym sxacyma keifiHipek eneni. Ipi nurTomnnazMara 0ail xacymia TYKbIM
xKacyiara ainanazasl (41-cyper).

41-cyper. Kanyapnapia raMeToreHe3 npomeci.

¥peIKTaHy Je0 TYKbIM KacyllaMeH CIepMaTO30MAThIH KOCBLUTYbl HOTHKE-
CIHJIe 3UroTa IMaii1a 0OybIH aTaapl. 3UraTajaH KaHa OpraHU3M JTaMHUIbI.

IMaprenorene3. Keiibip >xanyapmapaa, coHnai-aK nryajmanaap, 6am apa-
Jap, KYMbIpcKanap, eCiMAIK OUTTepi, TyO0aH KbICKbIIIOaKaIapbl TYKbIM XKacylia
YpBIKTaIMacTaH aMybl MYMKiH. MyHAail namy mapTeHOTEHEe3 Jen aTajajbl.
Taburu nmapreHorenes Oan apaja Oalikanansl. banmapana ypeIKTanfFaH TYKbIM
KacyllajlapaH ypralibl apa, YpbhIKTaJIMaraH TYKbIM JKacyllajaaplaH epKeK
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apanmap — TpyTeHmep Aamuabl. Kasipri Ke3eHae NapTEHOTeHEe3 TEeK TaOWFd
KaFJaiaa YieIpan KaHa Konmai, 0aJIKiM OHBI JkacaMa TYpJie alTy MYMKIHIIT1 Je
Oap. MyHnna pu3ukaibik (MEXaHHUKAIBIK 9CEpIIep, AJIEKTP TOThI, BICTBIKTHIK )KOHE
Oackainap) KoHe XUMUSIIBIK 3aTTap/IaH Mmaiaananaasl. Mpeicalbl, YphIKTaHOAFaH
0aKa TYKbIM KacyIIachIMEH dcep €Till, O/laH JKETiK OaKaHbl JTaMBITy MYMKiH,
oJIapJbIH OapibIK ypramibl KbIHBICTHI Oonanel. b. JI. Acraypos (1904-1974)
’Kacama TypJeri NapTeHOreHe3 KOMET1He epKEeK >KbIHBICTHI JK10eK KYpPTTapblH
yKapary MIIIHIH 1ICTeT MIBIKKaH.

Tipex ce3aep: n3oroMus, reTeporaMusi, OraMus, KOMyJIaTIHs, KOHMYTaTIHs, Ta-
METOT€HE3, OBOTEHE3, CIIEPMATOr€HE3, IAPTECHOTEHES.

CypakTap MeH TancbipMaJiap:

1. JKeIHBICTBIK KOOCIOIIH KaHIal Typiepin Oinecin?

2. Bip skacymranap/ibiH )KbIHBICTHIK KOOCIOIH aliThII Oep.

3. KoHroranus MeH KOMyJalHusHbIH albIPMAIIBUTLIKTAPBIH CHUITATTA.
4. Kem xacymianapIblH KbIHBICTHIK KOOCIOIH alThIT Oep.

5. Kemn xacymranapua ypbIKTaMacTaH KeOCroiH ara.

6. JKeIHBICTBHIK KOOCIOIH MaHBI3BIH aTa.

OsnirineH opbIHAAay YIIiH TancbIpMaJap:

1-Tal'[CI>IpMa. Cr[epMaToreHe3 IICH OBOI'CHE3 KeSeHiH CaJIBICTBIpMa TYpAEC Tajlaa.

CnepMmaToreHes . OBorenes
X N ; Bapneix Typnepi - — .
OsiHe yitnecimai Typrepi Osine yitnecimai Typiepi

2-ranceipMma. JKanyapnapaa >koHe TYJII1 ©CIMAIKTEPE )KbIHBICTHIK JKacyIlaaapIblH
naia 0oysl )KOHE YPHIKTaHy Ke3EHAEPIH CaIBICTBIP.

I'ynai eciMaikrep ) Kanyapnap
. S .. ) Bapneix Typnepi - — :
©O3iHe yieciMal TypIiepi O3iHe yieciMal Typiepi

16-§. OTOTEHE3 — TIPI AF3AJIAPIBIH MHANBUIYAJ JAMYBI

Tipi opranu3MHiIH JaMu OacTayblHaH TIPUIUTIKTIH COHbIHA JEHIH KeTre-KeT
naiia OonarelH MOP(OIOTHSIIBIK, (PU3NONOTHSIIBIK, OHOXMMHSIIBIK €3repicTep
WH/IMBUIyaJl JaMybl HEMECe OTOreHe3 (rpekiie onton — JKOHJIK, genezis— Jamy
cesliepiHeH amibIHFaH) jaen aranaabl. Otorenes TyciHiri 1866 xpuima E. Iexken
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YKarbIHaH ITOHTE eHTi3UIreH. OToreHe3 KBIHBICTBHIK KOOCHETIH aF3anap/ia TYKbIM
KaCylIaHbIH JaMybIHAaH, >KbIHBIC KOOEHWeTiH ar3ajapia aHa OpraHU3MHEH
aXbIpallyblHaH OacTajaabl KOHE OMIpIHIH COHbIHA JIeWIH >KajFacajbl.
Otorenes3aiy yuI Typi aipbIKIIagaHaIbl.

JInmuunkaasl 1amy. JIMunHKAIB OTOTeHE3 TYKBIM Kacylaaa capbl 3aThl a3
OonrraH ar3anapja, MbICAllbl, )KaFaaiaapaa, 6anbpikTapaa skoHe amduousiiapaa
Ky3etineni. OnapaplH TYKbIMBIHAH KETUIreH (GopMmanapiaH €3 KYpPbUIBICHl MEH
alBIpPMAIIBUIBIK €TETiH, 631 €pPKiH a3bIKTaHAThIH JTUUYMHKA AaMUAbl. JIMUnHKaIbI
JaMUTBIH aF3aiapa MeTaMopdo3 xKaraaiel Ky3eTineni. Metamopdo3 opranuzm
WHIMBUAYAJ JaMYbI J)KaJFacabl a KYPbUIBICHIH 1A TTai1a 00IaThIH IIYHKEIP ©3-
repicrep. JKanyapnapaa metamopdo3 acipece TIpLIUTIK CalThl HEMECe Kacay
MYXHUTBIHBIH ©3Trepyi MeH OalaHbIC KaF1aia xy3ere acaasl. Metamopdo3 0eH
JAMUTBIH KaHyapJIapAblH TIPIIUTIK [IUKIIH/IE THIMHKAIBI Ke3eH1 0ip Hemece Oip
Hemne OackplTa Kemeai. MyHaai xaHyapsap/ia OToreHe3/1iH opOip OacKpITa
OCBl OpraHU3M THICTI TYPiHIH OapJbIFbIH TaFalbIHAAUTBIH MaHbI3Abl TiPIILIIK
(byHKUIMsIIaphl Ky3ere acajbl. MpIcalibl, TUYUHKAIBI Ke3eHae Ooar, OOMbI
KETKEH Ke3eHe koeOero KezeHaepl Kyzeruieai. JInunnkansl 1aMmy opTak »xacai-
TBHIH ar3ajiapblH JUUYMHKATAPhl TaApaIybl MEH apeaiblH KeHEI01He MYMKIHIIIK
*aparazapl. bip TypiHiH JTWYUHKaIAphl )KOHE OOIBI JKETKeH (hopMaapbl TypIi
MYXHTTa >Kacaybl, TYPJi a3bIKIEH a3bIKTaHYbl TOPi3Al TYp IMIIHIETI KYpeCTiH
Te3niri azasapl. KeiOip skaHyapiaapplH IHIMHKATaphl KOOSO KACHETIHE JIe He
(GaybIp KYPTHI, 5XUHAKOK).

TykpIMaa namy cyAipenin xypyuiiep (penTuiusiap), KycTap MeH TYKbIM
KOIOIITBI CYT KOPEKTLUIepaAe Ky3eTineai. OnmapapiH TYKbIM jKacyIIaChIH/1a CApbLIBIK
KeIT 00J1aJTbl )KOHE SMOPHOH Y3aK YaKbIT TYKBIM IIIHJIE TaMHUIBI.

Karpipaa aamy. AnaMm JKOHE CYTKOPEKTUIEpAE aHa KAapHBIHIA JaMy
Ky3eTineni. ¥pbIKTaIFaH TYKbIM — TYKBIM JKOJBIHAA JaMUIbI, HOTIKE/IEC
SMOpPHMOH MEH aHa OpraHu3M OPTACBIHA KOJJAC apKbUIbl OaiJaHBIC KOPIHIC
Oepeni. OMOPUOHHBIH OAPIBIK TIPUIUTIK €Ty Ke3eHAepl (a3bIKTaHy, ThIHBIC aiy,
alipIpy) KOJJac apKbUIbl aHA OpPraHU3Mi HOTHKeCiHae naMuabl. JKatbipaa namy
SMOPHOHBIHBIH TYBUTYBIMEH TYTCJIICHE .

Otorenes acipece eki ke3eHre OesiHel: YMOpHOHAI JaMy KE3€Hi, TOCTIM-
OproHaII JamMy Ke3eHi.

OmOpuoHaJ namy Ke3eHi. by ke3eHi 3urara maiga OomymaH OacTaibim
TyBUIFaHFa JACHiH HeMece TYKbIM KaObIFbIHAH IIBIKKAHFa Kapaii KaaFacabl. M-
OproHaJI Ke3€H1 YCakTaly, TacTpyiamus, MyIlIe OrOHe3 caThUiapra OesiHesl.
3urara Kerl >Kacyllaiibl ar3ajapAblH Oip KacylladapbIHBIH OaCKBIIIBI OOJIBIM,
OyJ1 MUTO3Fa TalbIHIBIK KY3€TLIE/I].
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¥Ycakraiay. 3urara naiia OonFaHHaH OlpHEINE caraTTaH KeWiH ycakraly ca-
ThICHl Oactanmanpl. JKacymamap MuTO3 TMminmiHIMeH OesiHe OacTaiiipl, OesiHreH
Kacylanap eCrereHiri yimH maiia OoFaH KacyllaapAblH eJIeM] YCaKTabII
Oapa Oepemi. 3uraraHblH KaHail YCaKTadybl TYKbIM JKacylllaga capbl 3aTTapAblH
MeJTepiHe O6aimanpIcThl. Capbl MOJIIIIEP] KEM KOHE CHTOIIIa3Maia Oip Typ OesiHreH
Oorica, 3WTOTa TONBIK KOHE OipbIHFAl MaifmanaHaael (JlaHCeTHHK). Erep capbl
3aThl KOIl OOJIBII, >KacyIllaja Tericci3 OelliHce, 3UraTraHblH YCAKTATyhl Ja TOJBIK
OommMaii, Teric emec kepinic Oepemi. Capbl MOIUIACKI KACYIIaHBIH OOJIIHYIHE KeIepri
Oepeni. MyHnaif 1aMy capbl 3aThl KOIl OOIFaH TYKBIM JKacylianap Kyc, Cypein
KYpyHIiepae Kyserureni. ¥ cakTaayla 3urara ajiblH MEpHIMaH TETiCTIri Ooiarn
Oemnineni xkoHe Oip-OipiHe TeH €Ki Jkacylia nmaiaa oonaasl. bymap Gmactomeprep e
arananpl. ExiHIN O6JiHy alIbIHFbI TETICTIKKE MEPICHANKYISIP JKOJMbIHIA KEIIeTi,
HoTkene 4 Omactomep maiaa Oomaapl. YIiHIN OeiHy ChI3BIFBI SKBaTop Oowiamn
*Kaitracaipl >koHe § Onacromep naiiia 6onasl. MepuIusH sKoHe SKBATOP KOJIBIHAAFbI
OeiHICTep KeTre-KeT KalTamaHa bl )KOHE JKacyIajap YCaKTallbI Oapajpl. ¥ CakTary
OnacTynaHbIH Takia OOybIMEH TYTeNIeHe I, briacTya map miriHze OOoIbII, OHBIH
nyastel Olp Kabar »Kacylajiap/iaH Taiaa OoJIbIn JKoHe OacTonepma JIeT aTasiajibl.
brnacTynaHbIH i1l CYHBIKTBIK IT€H TOJFaH OOJBII, OJIACTOLIE ISTT aTaa bl

Tlacrpyasiums. JXXyKTUTIKTIH AaMysl jKaliFacaibl, )KacylauapabiH O0emiHyi
KOHE KaWIbpl aJMacThIpy HOTIDKECIHAE »ail >Kailmam racTpyia caThIChIHA
eteni. JKyKTiH €Ki KabaTThl OACKBIIIBI TacTpyja OOJNBIN, OHBIH Maiga 0oy
Ke3€HI racTpynanus Aemn aTtanajbl. [ acTpymaHbIH CHIPTKbI KabaThl SKTOAEpMA,
imKi KabaTbl 2HTOAEpMA JEN arajiajbl. DKTOIEpMa JKOHE DHTOIEpPMa JKYK
KabarTapbl, racTpyna imnHaeri OaimaHpICThI imek Aen atanaabl. On ChIpTKa
OipHII aybl3 apKbpUIBl ambliaabl. KeliHpek 3KTojepMa MEH SHTOAECPMaHBIH
opTachIHza Me3oaepMa naMuabl. Koyek ToHIiIep MeH ileKk KybICThUIap/ia FaHa
Me3ojiepma maimga 6ommaiinbl. CoOHTai eTirm, racTPyJIaTIiiis Ke3eHIHIe YIII KYK
kabaThl maiiaa 6omaapl. )Kyk kabarTapbiHa KaparaHia Oip Typ OonraH OrmacTyna
KacyIIaJIapbIHBIH KaJbIIITACYbl HOTHXKECIHIE Taiiia OoIaabl.

Opranorenesi. by Gackpimn inriHae anfgbIMEH ©3€K MYLIEIEp OpAACHL:
KYMKE TaJIIBIFbI, XOP/Ia, 1K TAJIIIBIFBI Naiaa 6omansl (42-cyper).

XKyx kaGarTapsl MOJIiM TOPTINTE XKaijJackaH acyIaiap TONTapbl OOJIBII,
oJIapIbIH Op O1pi1HEH cOM KalaT YIL1H YHIeCIMI1 yiInanap oHe MyILesep JaMU/IbI.
DKTonmepManaH JKYWKe CHCTEMAachl, Ce3IM MYyIIenepi, TEpiHIH TemuaepMUC
0eJ1iri )kKoHE OHBIH NaiaaIapsl, (KYH, MaThl, THIPHAFHI) TICTEPIHIH SMajlb KaOaThl
JamMuIbl. DHTOACPMAJaH KIHIIIKE, 11IEK, THIHBIC )KOJIJaphl AMUTEIUSIIB OaybIp,
opTa iMIeK AMUTENHUSACH], KOPBITY Oe3zepi, jkadpaiapbl OKIenepi SMUTETHSICHI
JAMH/TBL.
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42-cypet. 1-4 — maiinanany; 5 — 6macrtyna; 6—7 — racTpyJIsIIns;
8 — aJIrallIKbl OPraHOI'CHE3; 9 — OpPraHOIcHE3.

Mesonepmanan OipiKipyIl oHEe OYIIIBIK €TTepl, )KYPEeK TaMblp CHUCTEMA,
alipIpy JKOHE IKBIHBICTBIK MyIIenep naamMuabl. JKYKTiH Jamybl Ke3eHIHJe
OHBIH KeHOip ’kacylianapbl OeJIKTEepIHIH KYpbUIbICHI MEH (yHKIUsIapbIHAA
aliBIpMAIIBUTBIKTAp Maiiia 00Tybl )KOHE albIPMAIIBUTBIKTAPBIHBIH apTHIN Oapybl
muddepeHnpsiany aen araiaabl. MophoIoTHsIIbIK KarblHAH TU(QepeHIus-
JIaHy HOTIDKECIHIE KON JKacylla JKIimTepi maijma Oojagbl. BHOXUMUSIIBIK
KarplHaH SpEHCHAIMUIaHy HOTIKECIHIEe >Kacylianapia (apHaiibl) akysl3gap
CUHTe3/eNeAl (MbICajbl, Tepl KacyllajdapblHIa MEJaHUH, acKa3aH acThl Oe3l
’KacylajgapblHIa — HHCYJIMH).

Kapanaiieim xanyapnapna nuddepeHursianFas )acymanap TYpi OHIIa Ko
6onmaiinel. JKorapsl Jopeskeie TY3UITeH JKanyapiapa skacyanap apachlHI1aFbl
alipIpMaIIbUIBIKTap Kymiewin Oapanbl. Juddepennusnany ke3eHi TIpUTIKTiIH
MOJIEKyJIa )Kacylla TyMa JI9pekecinie naiaa 6onaapl. by ke3en e »xacyaHbiH
KerOip reHaep o3 OEICEHIUTITIH caKTan Kajlabl, KelOipeynepi o3 OeICeHIiTiTiH
MYJ1JIe TOKTaraabl. ©3 OeJICEeHIUTITIH TOKTAaTKaH TeHEP THIFbI3IAIFaH XpoMa-
THHTE arHaJIabl.

IMocTaMOpuoHaa namy Ke3eHi. TyblTy HeMece TYKBIMHAH IIBIFYIaH KeHiH
OTOTEHE3/Ii1H TOCTAIMOPHOHAI Ke3€H1 0acTaabl.

[TocTomMOproHan namMy TOMEHJET! Ke3eHaepai o3 imiHe amanbl. FOBeHwmn
Ke3eH1 — OO0Ibl )KEeTKeHre JIeiiH OosFaH Ke3eH, myoepTar Ke3eH — 00l KeTKeH,
KITITTIK K€3€H, KapbUIBIK KE3€H.
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FOBeHmn ke3eHi TywpUTymaH OacTaslbIl JKBIHBICTHIK OajaraTKa MKETKEHIIE
xanracaapl. by ke3eHHIH Oip-OipiHEH aWbIPMaIIbLIBIFBI €Ki TYPJ JKOJIMEH
Ky3ere acybl MyMKiH. J[aMmyabIH OyJ1 skomapsl (aypbic, MeTaMoph03Ccu3) KoHe
KATBIHACTHIK (IYpBIC eMec, MeTaMopGO3/bl) 1aMy JIETT aTaxaIbl.

Tikeneit namy. Op KaHmail AaMmy OpraHU3MHIH camachkl — ©3repylepiH
03 imriHe anaapl. MBIKTHI (U3HOJOTUSUIBIK Ke3eHuep. KaTblHACThIK gamypaa
TYKBIMHAH TIBIFAPAThIH HEMECE TYBUIATHIH WHIUBU OOH KETKCH HHIUBUJIKE
yKcac Oomnanpl. bipak 00iibl keTKeH MHIUBUATE KaparaHa *KYWKe CUCTEMachl
KbI3MET OCJICEHIUIITT OipHEeIIe KapanaibiM, IIBIHBIFY )KaFbIHAH OIpKaHIIIa 9JICi3
XKoHe KeiOip mytenepi (KBIHBICTBIK MYIIIETIED) JKETIIMETeH 00aabl. JlamyibiH
OyJ1 TYpi cyAiperin Kypyuriiepzae, Kycrapaa, CyT KOpekTiiepe OaiKanabl.

Kanama typae aamy. /lamyneig Oy Typi A€ Tikeleill epKeHAey CUSKTHI
eCy MEH Kayrachlll O0apaapl. boii )keTkeH Ke3eHAe OpTak kacaymia OyiTrap,
OeNCeHaiTIK, KOpall IOJI XKINTepi, KoM KaJlKaH [IyallaHAapAblH JUIYHHKAIaAPbI
opeKeTIeH OOJIbIN, TapalyblH KaMTaMachl3 erefi. JKoHaiKTepie TONBIK JKoHE
mana Mmeramopdo3 anpeikmaganaasl. Kartel KaHaTThUIap (KOHBI3IAP), MEPAC
KaHATThUIAp TEHreJi KaHATThUIAp, €Ki KaHATThUIap, OYI TypiHE KIipeTiH
OKUIJIep]l YIIIH TOJIBIK MeTaMopdo3, cyapy, KaHjaajanap, Typbl KaHaTTbLIap,
OecikTepOeTep, OUT, TEPMHUTTEP CHAKTHI TYPJEPIHIH OKUIAEpl YIIH IIana
MeTamopdo3 ToH. Tonbik MeTamMmopdo31a TYKbIMHAH — IMYMHKA, OJ1aH, KyBIPIIaK
KYPT-KYMBIpCaKaHBIH JICH HOCUIIepl — OO KEeTKeH >koHaikTep namuabl. [1lana-
MeTaMop(}o3 TYKBIM, TUYUHKA, KETIK KOHTIKTEP CAThICHIHAH KYPaJFaH.

Xopranpuiap Tipi TMYMHKA XOpAAJIbUIAP KIIIKeHE Tipi yoKiIi — accuauaza
MeTamMop(03 KEe3eH1 eMip Cypy CTHII ©3repyiMeH Toyenai. ACCUIUs JTUYUH-
KachbIHAAa XOpAalbl JKaHyapiapra YilieciMIl >KYHKe CHUCTeMachl YHJecimili,
X0paa, Ke3 naMblFa 0omaabl. KeliHipek TMYMHKA OTHIPBIKIIBI TIPIILTIK €TyiHe
OTiI, OOM KETy Ke3eHIH/Ie OpraHu3M/Ie perpeccuB MeTaMopdo3 naiiga 6omasl.
Xopnaa, )KYHKe CHCTEMAChIHBIH HETri3ri Oeiri >KOFajblll, KaJFaHbl TYHIPIIIKKeE
altHanaznwi(43-cyper).

43-cypet. Accuausi MeTaMop(o3bl. | — opeKeTIeH JTUUMHKA; 2, 3 — OpTaK eMip Kelry-
MeH OaiiaHbICTEI MeTaMop(03; 4 — KETUITeH acCHIUSL.
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Accuausi mMeTamMopgoO3bIHAaH EPEKIICNEHIMN, CyJa JKOHE KYpPJIBIKTa JKa-
caymbuiap MetaMop(do3bl MyIIeJaep CHCTEMAChIHBIH KYpPACTiHYl Ky3eTuIemi.
Cyna na KypJibIKTa Jia JKacaylibliap ChIHBIOBIHBIH MYyILIeci 6aka 1a meramopho3
Kacay MYXUTBI ©3repyiMeH OallIaHbICTHI.

OCIMIIKTEP/IIH OTOTeHe31 631He YitecimMal Topisae kemresl. ['yimi eciMIik-
Tepe OTOTeHE3 TOMEHJErl Ke3eHICPACH Typajbl: DMOpPHOHAN KE3€HI 3Wra-
TaJaH 0acTablIM, YPBIK Mai1a 00Iybl ’KOHE OHBIH MICII )KETiTyiMEH asKTaaaibl.
JXacTbIK Ke3€eH1 YPBIKTBIH OHII MIBIFYbl, BETE€TaTUB MYILIEIEP/iH Maiia O0Iysl
OaKpUTAHBIIN, TEHEPATUB MYIIIE — T'yJI OYpIIIKTEpiHIH Maiaa O0TybIMEH TOKTAa-
ne1. Kebero ke3eHme ryd, skeMic, YPBIKTHIH maiina 0omysl ky3erineni. Kopimik
KE3EHJIE OTOTeHe3 asKTajlabl, OCIMIIK KYPUIbL.

Bip XKbUIIBIK ©CIMIIKTEP/IE OTOT€HE3 Oip KB KaJFacajbl, KO >KbUIIBIK
eciMIIKTepAe dMOPHOHAI, FOBEHIJI (PKacTBIK) Ke3eHaepl Oip per maiiga 0o-
naapl. YIIiHIN Ke3€H1 OipHele peT KalTanaHaIbl.

Opranu3MHIiH UHIUBUAYal JAaMyblHa CHIPTKbl MYXHT 3aTTapbIHBIH dcepi
yikeH. ChIpTKbl MYXHUT 3aTTapbIHBIH ocepl dMOpHOHAN Ke3eHIHIE, MOCTIM-
OpuoHan Ke3eHIHIE Je Ky3eTulelmi. AF3alapAblH JlaMyblHa aOMOTHUK (haKTop-
Jap: KOHIIK, KAPBIKTHIK, BUIFAJ, OTTETi, 9p TYPIl XHMHUIBIK KOCBHIHIBLIAP
YJIKEH 9cep eTeqi.

T'omeocTa3s. Oprannsm 6apibIK yakbeITTa ©3repill TYpaThiH OpTa JKaFIaibiHaa
xacaiapl. CBIPTKBI MYXHT KE€3EHAEpl OCEpIHEH e3repyiHe Kapamai, Tipi
ar3ayapbIH 631HiH MOP(OIOTHSITBIK, aHATOMHUSUTBIK, (PH3HOIOTUSIIBIK €PEKIIEITiK-
TEPiH, XUMHUSUIBIK TOPTiIOl MEH iIIKi MYXUTTHI OapiIblK yaKbITTa CaKTay KacHeTi
romeocTa3 jeniHenl. [omeocrasapl AaliblHIaya op YyakKbITTa OHBIH TETITH
TaralbIHIIAYIIbl KYWeep, TeHepalus Heri3ri MaHbpI3Fa ue. PereHeparus nen
OpraHM3MJIEp/iH TIPIILTIK KbI3METI OapbIChIHAA Oip ocep HOTHXKECIHIE Kacay
Mep3iMi asKTanFaH OoliMaca jKapakaTTallFaH Kacyllajiap, TOKpIMalap HeMmece
MYIIETIEP/IIH KalTa KajrblHa KeTylHEe alThUTa IbI.

Buoputmaep. Ar3amapablH TIPHIUTIK KbI3METI PUTMIIIK JKardaiiaa, sSFHU
KYH/13-TYHi, ail COHBIH/AA Ja MayChIMMEH e3repin Typaabl. Tipi ar3aiapiblH
TIpHIUTIK €Tyl OenceHai OWOpUTMAEp e3repicTepre OalIaHBICTBI OOJBI,
HBOJTIIOLIMS HOTHIKECIHIE Maiaa 0oaabl xkoHe OMOpUTMAEp Jien atanajbl. buo-
pUTMIIEp — TAOWFHU TaH Iy HOTHXKeCI O0BIT TaObLIa b1, JKacay yIIIiH KypecTe o3
OMOJOTHSUTBIK KE3CHEP/Il PUTMHUKAIIBIK ©3repicTepre OeriMIIen anrad ar3ajiap
CakKTanbll Kanagbl. bip TOymiK jkajFacaibl Ja OpPraHu3M (U3HOIOTHUSIIBIK
Ke3eHIEP/IH PUTMHUKAIIBIK ©3repyl KyHI TYHI OHOpUTMIEp Jem aTaiajbl.
AJIIlaMHBIH JICHE TeMIlepaTypachl apTepuai 0achIMbl KYHI TYHI jKaliFacazibl Ja
PUTMUK e3repin Typazbl. JKacymanapabiH MUTO3 0esiHyl Te3/iri, KaH KypaMbl
AIIEMEHTTEPIHIH MOJIIIEP] KYHII3-TYHI Ke31H1e PUTMHKAIBIK ©3TepPill OTHIPAIbI.
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MaycbeMabsIK Onoputmaepre GOTONEepruoan3M Mbican Oomaabl. Ar3anap >KbLT
OOWBI KYH Y3BIHJBIFBI ©3T€pyiHE YiIeCiMIl Tacaabl JKOHE ojiapja KeIIeTiH
(GU3NONOTHSIIBIK Ke3eHAep anMacaabl. MayChIMIBIK OMOPUTMAED HOTHKECIHIE
aramTap/blH T'YJI, KalbIPAKTBIH TYCl, dKaHyapJiapblH TYJeyl, KbICKbl YHKbIFa
KeTYIHEH aFaaiyiap Ky3eTuiel.

AHa0mo3. TipuIunik ety Ke3eHaepi JKaaracabl TIPUIUIIT bIHFaChI3 00IFaH
MYXUT )KaFAalbIH/Ia OpraHU3M aHA0M 03 )KaFAalibIHa ©Te/11. AHAOHMO03 JKaFIail 1aFbl
OpraHu3MJIep/Ie 3aTTap aaMacybl TOMEH e 1. AHaOM03 KOJaNChI3 XKarFaaiiapaa
ar3ayapAblH MaHBI3Abl YHPEHY MeXaHu3MAepiHiH 0ipi. MUKpoOpraHu3Maepain
criopajiapbl ©CIMIIKTEpiH YPBIKTaphl, *XKaHyapiap CUCTalapbl, TYKbIMIApbI
aHaOmo3Fa MbIcai 00Jabl.

Tipek co3mep: sMOprOHaIAaAMy, TOCTAIMOPHOHAIIIAMY, FOBEHIUT Ke3€H,
myoepTar Ke3eHi, ToMeocTas, OHOpUTM, aHAOHO3.

Cypakrap neH rancoipmaJjap:

1. OtoreHes ke3eHEPiH TYCIHIP.

2. ¥cakrainy, OiacTyia, racTpylia )KoHe HepyJia OacKbIIITapbIH alThIN Oep.
3. TonbIK JxoHE Taia e3repiCTepMEH KEMIETIH JaMyIbl CaTbICTHIP.

4. BUONOTHSIIBIK PUTMAEP] OPHEKTE KOHE MBICAIT KEITip.

5. AHaOuo3 fereH He, OfaH KaHal naiinanany MyMKiH?

6. ToMeocTa3ibIH MaHbI3BIH TYCIHAIpIMN Oep.

OsnirineH opbIHAay yIiH TancbipMa: MeHrepren 6iniMine Herismesin
ajamzaap TipuIiniringeri OMopuTMAEpre Meicaj KeNTipiHaep.

17-§. TEHETUKAHBIH BAPIBIK 3AH/IbLIBIKTAPBI. I. MEH/IEJILATH
"KBIHBICTBIK 3AHJIAPBI JKOHE OJAPIBIH MAHBI3EI

['eHeTuKanbIK OapibIK Tipl aF3anapra yisieciMal O0JIFaH KaCHET KbIHBICTBIK
XKOHE e3repymll 3aHAapAbl YWpeHy moHI. JKBIHBICTBIK — OpraHU3MHIH ©3
Oenrici )koHE JaMy KacHeTTepiH OoJamak yprakrapra eTKi3y KacHeTi OOJIbIIL,
KBIHBICTBIK TYpJET1 JeHrediHe WHAMBHIATTEPAIH YKCACTHIFBIH JalbIHIAMIbI.
JKBIHBICTBIK JKaHyapiap, oCIMAIKTEP, MUKpOaF3aiapra Typ, 3aT, TYpAiH CHIIaT-
TaMaJjbl OeNriiepal yprnakTaH-ypraKka cakrarn 0apy MyYMKIHAITH Oepei.

OsrepymieH ar3ajapiblH WHIAUBUAYAN JaMy Ke3€HIHIE jkaHa Oenriuiepmi
Kypay Kacueri. bip Typ uwHmmBHATEpi opTachiHIarel (GoOyTTap OpraHu3M
KBIHBICTBIK aThIHBIH Oarajibl HET13[epl e3repyiH JailbiHaaiabpl. ©3repyiii Chbl-
PTKBI MYXHT MYMKIHIIKTEpIMEH Ae OenrijeHeni. ©3repylieH Tipi TaOuraTThiH
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Op TYPJIUIITIH KapaThlll, TaHJAY YIIIH MaTepHall KETKI3im Oepei, KbIHBICTHIK
OWJ1 op TYPJIUTIK apachlHaH €H OeHiMIeNTeHaepIl caKTal Kaiaaabl, ©3repylieH
HOTHOKENEpiH Karbipassl. TipinepaiH Oysl €Ki KacHeTTepl — KBIHBICTHIK KOHE
©3repylIlli MYIIEC] QJIEMHIH 3BOJIIOIMSICHI HET131H KYpanIbl.

JKBIHBICTBIK MexaHU3MJIepl >KeHiHaeri kesekreri mikipaep [.Mennen
aTbIMEH OaNlJIaHBICTHI.

I. MeHnpen 3aHbIHBIH JKapaTbUTYbIHAH QJIJIBIH KacaHIbl TYpACTi JUTHOpUI-
TeHy MilIiHI KoigaHa 6acTaraH, OenriiepAiH JOMUHAHTTHIK EpeKIIeTiKTepi Ta-
ObUTFaH OoJIca J1a, )KBIHBICTHIK 3aHaphl COJ FAIBIM )KaFbIHAH JKapaThUIFaH .

["MeHnen )KbIHBICTHIKTHI YUPEHYTE dKaHa TOCUIMEH KapaJlbl, THPUI0JIOT USITBIK
aHaJIM3 MIMTHIH KaIbINTacThIpabl. [ MOpuaonorusiblk (qurudpuaraty) Typi — Oip-
OipiHEeH epeKIIeNiri (anTepHaTuB) Oenriiepre ue OONFaH aF3anapbl MIATHICTHIPY
)oHe Oyy OenrimepniH Oomamak ypriakrapia *Ky3ere IIBIFybl aHadu3 jKacayFa
Heriznenred. [MOpHUIONOTHSUIBIK TYpJIEpiH KOJNJaHy[da HETI3Ieriiepre KOHLUT
Oeny kepek: keiOip Oenrinep (omerre 1 Hemece 2 Kym aiaTepHaTUB Oenriiep)
KBIHBICTBIKTAHY/Ibl aHAJM3 jKacay, JTUTMOpUATEHY YIIIH CO(IMHUSIIAp HEMece
TOMO3UTOTANIAPJaH Takanany; opOip WHAMBUTTCH abIHFAH YPIIAKThl alphIKIIIa
aHanu3 Kacay; eTe Ken OenriuiepreH Oip Hemece Oip-OipiHeH Oac TapTTyIIbI
Oenrinepai Oeim amy >KOHE KeTne KeT KeNleTiH OipHele yprakTapia oJapIblH
’KY3€ere MIBIFYBbIH aHBIK MOJIIIEPIH aHaJIH3 JKacay.

I'. Mennen Hokar (Pisum sativum) ecimairiycTtinae Toxipuoenep ajbi o6ap-
nbl. Bysr eciMik ©3-631HEH JKOHE MIETTEH IIaHIaHa/bl, 6TE KOl KaCHeTTI Oe-
rinepre ue (44-cyper).

Capsl 1oH/1I HOKAT X xaceut 1oHAl HOKaT =  Capbl A9H[I HOKAT
JKatbIk moHmi HOKAT X OypickeH moHII HOKaT =  JKarwIK moHAI HOKAT
KBI3BLT TYJIAI HOKAT X aK ryial Hokar = KBI3BUI T'YJIJII HOKAT
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JKameipak, KOATBHIFBIHAAFEI TV X IeHE VIIBIHAAFEI TYJT = KanbIpak KOJITHIFBIHIAFEI T

¥3bIH cabaKkTel HOKAT X KbICKA Ca0aKThl HOKAT = Y3bIH ca0aKThl HOKAT

KapamaiibiM kaOBIKTBI HOKAT X OaiilaHBICTHI KAOBIKTHI HOKAT = KaparnaibIM KaOBIKTHI HOKAT

JKAChLI KAOBIKTHI HOKAT X capbl KaOBIKTHI HOKAT = ’KacChLUT KaOBIKTHI OYpIIIaK

44-cypert. Kom nicti HoKar eciMmairidig ["MeHnzaen TapanbiHaH yipeHinreH Oenrinepi.

Bypiiak eciMAiKTEpiH KONl peT ©3-031HE IMAThICThIpY HoTHXkeciHae I. Men-
nen (Ta3a) IMHUSIIapBIH KeTIpin mbFapaabl. Onap/sl e3apa MmarbICThIPHII, 0oa-
IIaK ypriaKTapza Oenriiep >KbIHBICTHIK aTTaHYbIH aHATN3 KbLIA/IbL.

Tonvik Oomunanmmuinwik. JKbIHBICTBIK —3aHIBUIBIKTApbIH  YHpPEHYI1
I Mennen mMoHomyporaii OylnaHIacThIpylaH, SSFHM TEK Olp JKYI alTepHAaTHB
0enri MeH aifbIpMaIlIbUIBIK KbUTYIIBI aTa-aHalap/ sl AUTHOpUITAHYIaH OacTabl.
Capbl KoHE Kachll HOKATTap IIATBHICTBIPBUICA, OipiHINI ypIak Adyparaitiapbl
OapbIFsl Oip TYpIIl, SFHU capbl TycTe Oonaasl. by ToxipubeneH OipiHIi yprak
Jyparaisiap- IelH Oip TYPIIUTIK 3aHbI KEJII IIBIFaIbI.

Bipinmn yprnakra xy3ere mblKKaH Oeiri JOMUHAHT (JaThIHIIA«IOMUHAHC
«TeOENK KbUTy»), Taiina OomMaraH Oenri peHe33uB (JaThIHIIA Tecessus —
IIeTiHy) Jemn artanaabl. bip-OipiH jKakTaylibl ajdTepHATHB OENTUIepHAl JKy3ere
HIBIFAPYIIbI TEHAEP aJjjies renaep Jen aranajsl. Onap roMosior XpoMocomanap-
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IBIH O1p TYp JIOKycTapaa (ckaimapbeiaa) kaimacaasl. bip Typ nomunant (AA)
HEMece peHe33uB (aa) ajuiesuIap/IaH maiiia OoJFaH OPraHu3M TOMO3HUTaTaIIbI JCTI
aranajsl skoHe Oip Typ raMmeranap maiiia 6omansl. Op Typil amennapaad (6ip
JIOMUHAHT XKoHE Oip peHe33uB — Aa) maiia TarnkaH OpraHUu3M IeTepO3UTraTabl
TIeNIHE1 1€ €K1 TYp raMmeTanapabl Kypaubl.

bipiHmi ypnak myparaiijapsl e3apa MaThbICTRIPBUIFAaHIa, aJIbIHFAH JTyparam-
Jap apachlHAa capbl TYCTI HOXaTTap MEH Oipre »achbul TYCTI HOKArTap Jia manaa
Oonanpl. @enorun OoiibiHma 3:1 mopexene, reHoTun OovbiHma 1:2:1 mopexe-
1ie aXbIpally KepiHic 6epai. by toxipuoenen I. MenmeniiH eKiHII 3aHbI K
IIBIFABL: OIp JKYI aJbTEpHATUB OENTijiepi MEH €pPEeKIIEICHETIH ar3aiap e3apa
IIATBICTBIPbUTFaHAa Oornamak yprakra (EHOTHI >KOHE TEeHOTHUN OOWBIHIIA
axpIpany Oepeni. byt 3aH Oenriiepaid aXbIpaty 3aHbl TSIl aTajabl.

Ceiitin, MoHOmyparaii Oynanmacteipyna ' -HeIH 7 GeiriHae NOMHMHAHT
ayien, Y4 Oeirinae peHe33uB ajlies JKy3ere MIbIFaIbl.

AHaau3 mareicThipy. JloMuHaHT Oenrire we ar3anap (EeHOTUN KarblHAH
ykcac Oojica Ja, T€HOTHN >KaFblHaH epekmeneHeni. OmapablH TeHeTOOBIH
aHBIKTAy YIIIH aHanu3 (OEKKPOC) MATHICTBIPY OTKI3LUIEII.

P ypnakra penessus Oenrinepin naiiaa 6oIMaybIH, b, naece nomunant oenrimi
ar3ayap MeH Oip Karapja peHe33uB OeNTiii ar3anap maijaa OOybIH aHaIH3 €Till,
I'. Menzen rameTanap TazaibiFbl KUSUTIAPBIH UIrepi cypai. AF3ainapia KbIHBICTBIK
(hakxTopmiap xyi Typae 6omaapl. Omap KbHBICTHIK (DakTopiapasiH OlpiH arajaal,
eKIHIIICIH aHamaH ananbl. Jlyparaimapna ata-aHaHBIH KBIHBICTHIK (haKTOpIIaphl
apanacniaiael. On Oy kesenu T, yprakra persessus Oenrini arsanapipiH naiga
Ooybl MeH TYCIHIIpAi. byl mereHiMi3, yprakTaH-yYpriakka ©TKCH/IC >KbIHBICTBIK
(axrop e3repmeiifi. JKbIHBICTHIK jKacyIia )KbIHBICTHIK (haKTopapaaH Tek OipeyiHe
ne 0omajpl, SFHU OJIap «cay» JKaraiia Oonaipl.

I. Menaeniy raMeTaiap Ta3ajdblFbl THIIOTE3aChl CUTOJOTHSUIBIK KE3EHIepre
HET13/IeJTeH.

45-cypet. MakTa TaJIIBIFBl TYCIHIH TYKBIM KyaJlayIIbIIbIFbI.
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Hlana oomunanmmurx: 1. MeHen xarblHaH OTKI3UITEH OV TOxXipuOene
Oip Oenri exiHmm OenTi YCTIHEH TOJBIK JOMHHAHTTBHIK €Tedi. bipak opraHusM
OCNTijepiHiH  JKbIHBICTHIKTAHYBIHJIA TOJBIKCHI3 JIOMHUHAHTTBHIK JKaFJailbl
YIIBIpaiIbl. AFBUIIIBIH FaBIMBI Y.beTCOH 63 ToxipubenepiniH OipiHme Kapa
(AA) xxoHe ak(aa) )KYHIEpIHE He TaybIK 3aTTapbIH 63apa MATHICTHIPHII aJIbIHFaH
b, ypnak (Aa) HbIH GapibIFbl aya TYCTI )KyHiHe ue Oonran. ' na myparaiinap
3 Typ (eHOTHUNHUKANBIK CHIHBINKA aXKbIpaJIFaH, sFHU '/, Oeuiri kapa, %/, Oeniri
aya Tyc, '/, 6emiri aK 601l ['eHOTONUKANBIK %oHe (PEHEOTONUKAIIBIK AKbIPAITY
ke3eH 1:2:1 0onaebl.

Makrana TanmbIKThIH Tycl (KOHbIp — AA, HayarTyc— Aa, aK — aa), HaMa3
[1am TYJIIE TYJ TXKI JKarmbIpakTapasiH TYCl (KbI3blT | — AA, KeI3FbII— Aa, aK —
aa), araMjap/a uai TaamsiKTapel (Oyiipa — AA, Tapam—Ttapam Aa, CbUIBIK — aa)
KBIHBICTHIK TaHYBI apKbUIBI TaHOAFa ue (45-cyper).

Kenammemiainik I. Menaen gamynapaan KeiiH KON YaKbIT 6TKEH, «JIOMU-
HAHTICH» KOHE «PEHE33UMBIeH» TYCIHIKTEpl CaJbICTHIPMAbl EKEHAITT MM
6omnnpl. bipne Oip OenriHiH JOMWHAHT, PEHECCHB e aray MYMKiH OoiMaraH
Oackaia «ke3eHaepi» 00mybl MYMKiH. [ €H MyTaTHUsIaphl HOTUXKECIHE KOFa-
PBIIAFBI KE3CHIEPIIH €KeY €MEC, YIII HeMeCe OJIaH apThIK aJuiesuiap nanaa 0omy
Karaaibl KOl alJIeNIUTIK IeN aTanabl.

KogomunnanTisiik. ComMaTuKalbIK Kacymiajgapaa €KeyJIeH ajiell TeHIep
Oomanpl: onap ara-aHajgaH ©TkeH. Ken ayieiuiikre MyHIail TeHIEp «Typiepi»
O1p momyNUALMAFa TOH 9p TYPJIl aF3ajiap/a ara-aHajaH Kalchl FeHIep OTKEeHIHE
Kapan Typuime 6onaapl. Mbicansl, amamaa KaH ToOsl yir amren (A, B, 0) re ue
Oonranmen OenriieHeni. Mynna A xone B nomunant annemnap, 0 per3e33uB
amten. Contaii eTir, ajgamaapaa OyJ1 aJute/uiiepAiH HeTi31eri KoOMOWHAIASIIAPhI
yurbipaiael: 00 — 6ipinmri, AA xone AO — exinmi, BB sxone BO —ymrinmi, AB
TOpTIHII KaH ToObI AJutenreHaepaiH OipaeH Oip OenriHiH JaMyblHA MYHZA
ocepi KOIOMHHAHTTIK JIETT aTaliajibl.

Tipek ce3aep: KBIHBICTHIK, ©3T€PMEINLIIITi, THOPHUIOIOTHSITBIK, aTEPHATHB,
oexkpoc. ['Menaenain [ 3ans! 11 I. Menaenaia 3aHbI KOIT aIEIDIAUTIK,
KOJIOMHHAHTTBIK.

Cypakrap neH TancsipmMaJap:

JKBIHBICTBIK KaTbIHAC HEMEHE?

Osrepymiire Miae3aeme oep.

I'uGpumonoruk >xabIHIa aTHITT Oep.

I' Mennennin | 3aHbIH aliThITT Oep.

I' Mennennin Il 3aHbH aliThIT Oep.

I' MeHmen HOKAT ©CIMIITIHIH HEITle JKYIT Haiaansl Oenrinepai HociaeH
HOCIITe OTYIH KY3€TTi?

Sk v =
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O3nirineH opbIHAAay YIIIH TancbIpMaJap:

1-macese. Ata-aHacel Kapa ke3[i (A) OonraH, KoK Ke3ai (a) XKIiriT, atacel Kapa
KO3[li, aHaChl KOK Ke3[i aienre yineHreH. Ochl HEKeleH KOK KO3 YII TIep3eHT
TYBUIIBL. ATa-aHa KoHEe TIEP3eHTTIH T€HO KINTepiH aHBIKTA.

2-maceste. MakTa TalIBIFBIHBIH KOHBIP TYCI TOMO3UTaTa TYPJIeTi TeH MeH opHe-
kreneni. OCkl TeHHIH peT3e33UB alljielli aK TYCiH JKy3ere kenTipeni. [eTrepo3urara
JKaFJaiiarel MHANBHIATTEPAE TaJIIBIFbl HayaT TycTe Oonmaapl. KOHBIp TammibIK
IIEH aK TaNIIBIKTEI MaKTa cOpTTapbl mareicThipbuFanaa i ma 1800 ecimmix
anprarad. CoflaH HEelIeyiHIH TaJIIBIFEI HAyaT TycTe Oonaabpl?

18-§. AMI'MBPUIATI ’KOHE NOJIUT UBPUTTIK BYIAHAACTBIPY
I MEHAEJIAIH YLIUTHIII 3AHbI

Jurubpuari OymaHmacTeIpy[a TUTUOPUATEHY YIIH €Ki KYIT aJTepHATHB
Oenruil  MbIcajibl, TYCl JKOHE MIIIHIMEH aXbIpaTbUIaThlH HOKATTap Mia-
THICTBIPBLIAABIL. Jluromosuratanas! arzainap AABB (capsi,teric) skone aabb (ka-
cbl1, OypickeH) opranmsmiep Oymangacteipyaan Flna AaBb (100%) capsr Teric
ar3anap anbiHajbl. by Oipinmn yprakra ga G6ip Typ:i (061p TypJiiri) 3aHbIHHBIH
JKY3€ere MIBIKKAHIBIFBIH KopeMi3. Keitin maiiga 601FaH TureTepo3uroTa Jyparaiiap
©3apa MIATBICTBIPbUIFaHAa ') TOMenIeri HOTIKEHI anambl3: capbl Teric A — B—;
capel OypickeH A — bb; sxaceL Teric aaB—; xacbu1 OypickeH — aabb.

Hyparainapasint’, Tarbl GeHOTUITMKABIK )KaFrbiHaH 9:3:3: 1, reHeTONHKAIbIK
*arbrHaH 1:2:2:4:1:2:1:2:1 KaThICBIHIA aXbIpay Oepei.

Ocpuraiiina, MAaTkICTHIPY YIIiH abIHFaH OeNTiiep KUBIHABICHIHAH ThIC Oe-
TJIEpJIiH JKaHa KOMOWHAIIMS KeJII mbIKTH. by Toxipudenen I'.Menuen exi op
Typai Oenriepain 6ip-OipiHeH 6ac TapTyIIbl BApUAHTTAPhl €pKiH KOMOWHAITHS-
Japabl allybl MYMKIH €KeH JET€H HOTHXKere KeJel /e YIIIHII 3aHbIH — Oel-
TUIEP/IiH TOYEJICi3 XKaF/1ai1a OeIeKTeHYy1 IS aTalabl.

On TemeHerigeil OcitHeneHe i: eKi HeMece O/IaH apThIK alTepHATHB Oel-
riiepi OoNFaH reTepo3UroTa ar3ajap e3apa LIATHICThIpbUIFaHAa OenruiepaiH
€pKiH JKaFJaiila HOCUINIEH-HOCUIre apThlybl HeMece KOMOWHAIMSIAHYbl KY-
3eTuiei. bipak ockl HOpCEHI YMBITIAy Kepek, OyJ1 3aH T€K HOAJUIeII TeHIEP
HOTaMAaJIOTHSUTBIK XpOMOCOMaap/ia kaiijackan/ia FaHa JKy3ere acajsl.

JuruGpuari  Oynangacteipyna amtemnapiabii b, ypnareinga  denorun
YKaFbIHAH aJUTeJUIap/IbIH HET137eTi KOMOMHAIMS JKY3ere MIBIFYbl MYMKIiH: Caphbl
xoHe Teric = 3/4x3/4=9/16; xxacwn xxoHe Teric=3/4x1/4=3/16; capsbl xoHe Oy-
picken=3/4x1/4= 3/16; xxacpL1 xxoHe Oypicken =1/4x1/4 = 1/16.

KopsiTeiazbl ecebinnme, I.Mennen toxipubenepie TOMHUHAHT JKOHE peT-
3e33uB OenruiepAiH KaTbichl 3:1-11 maiiga Gonabl.
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Y11, TepT KoHE OJlaH Kem Oenriiepl MEH albIpMalIbUIbIK eTeTiH GopMma-
JapAblH MIaThICYbIHAH Maiifa OonFaH ar3ajap MoJuAyparaiyiap Ien atajiabl.
Mpicanbl, HOKATTBIH J9HI Capbl, CBHIPTBI TEriC, TYJITXKI KAIbIparbl KbI3bLI
OOJFaH COPTHI JI9HI KACBLI, CBIPTHI OYPICKEH, T'YJ TOXI JKambIparbl aK TYCTe
OosraH COPTHI MEH LIATBICTBIPbUICA T’ lyparainap/biH oI capbl, CBIPTHI Te-
ric, TYATOXKI JKalbIpaKTapbl KbI3bLI TYCTE O0JIAIBI .

Erep t'| nyparaiinap e3apa marsICTBIpBLUICA 8 TYp YpFalllbl rameTasap, 8 Typ
raMeranap epkek KOChUIybl HOTIKeCiHAe 64 3urara naiina Oonazsl.

OmnapapiH peHoturi: 27 noH1 capbl, TETiC, Tyl KbI3bUL, 9 I9HI caphl, TETIC,
T'YJi aK, 9 1oH1 capsl, OypicKeH, TYII aK, 9 1oH1 &Kachl, TETic, Ty KbI3bLI, 3 T0HI
capsbl, OYpiCKeH, Ty aK, 3 J1oH1 JKackll, TETIC, TYJII akK, 3 JIOHI Kachll, OYPICKEH,
T'YJ1 KbI3bUI, 1 J9HI jKackll, OypicKeH, Iy aK 00Jiajbl.

denomn capbl TETiC KbI3bLI Kachl1 OYpiCKEeH aK
. AABBCC X aabbss
CHOTHII
raMmera ABC abc
denor CAPBI TETIC KBI3BLI capbl TETiC KbI3bLI
AaBbCc X AaBbCc

1 I'enotun

CoHbl aiiTy Kepek, aJulell JKYNTapJIblH CaHbl KaHIIa Kem 0oJica, aXbIpay
CBIHBITITAPHI, OJIAP/bIH KOMOMHAIUSIIAY MYMKIH/IIK 3aTTapbl, (DEHOTHITUKAIIBIK
JKOHE TCHETOIHMKAJIBIK CHIHBIN CaHbI Ja Kem Oomanel. byn Herizmeri kecrene
aHBIK KOPY MYMKIH:
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Aiten | Tamera T'eneromna- | ®enorunu- ASKbIpayibH
TameTtanapabiH KOM-
JKynrap | Typaep JIBIK CBIHBII KaJIbIK (hEHOTUIINKATIBIK
OMHANUsIIAY CaHBI
caHbl | caHsbl CaHbl | CHIHBII CaHbI dopmynacel
1 21=2 41=4 31=3 21=2 3:D1=3:1
2 22=4 42=16 32=9 22=4 (3:1)2=9:3:3:1
3 23=8 43=64 33=27 23=8 | (3:1)3=27:9:9:9:3:3:3:1
Tipek ce3aep: I Mennenain 11l 3aHbIH, apaibIK KBIHBICTHIKTAHY.
Cypakrap neH TancsipMajap:
1. JIuruGpuari OynaHmacTeIpy MaHBI3BIH TYCIHIIpII Oep.
2. Jlurubpuari Oynanmacteipyna F) na ¢penorun OolibiHina Kanaai ke3enaepae
aXbIpay naiina oepemi?
3. I Menpaenmix yuIini 3aHbH alTHIT Oep.
4. Tlomumyparail mMaTBICTRIPY IEIT HeTe aiTampl?
5. Tpunyparaii Oynanmacteipyna b, na reHOTUIKAIBIK KOHE (EHOTUITMKAIIBIK

OoMBIHIIA KaHall Ke3eHaep/ie axbIpay Oepemi?

6. Kanpnaii erin nonunyparait Oynangactelpyaa naiiga 6omaTsH TYpIi

raMeTajiap, FTCHOTHUIITECP KOHE (I)GHOTI/IHTep CaHbI eCCHTCHGI{i?

OsnirineH opbIHAay YIIIH TancbIpMaJiap:

1-macesie. Makra eciMAiriHae maiga OOJATbIH IIAFbl IIEKTEJIMErEH KOHE
LIEKTENTeH THIITE, TOJIAa TYyCi KOHBIP jkoHe aK Oonanel. [IIaFrbiHBIH HIEKTEIMEreH
TUITE OOJIYBI MEKTENTEH TUIITE OONYBI YCTiHEH TONBIK, TAIIIBIKTHIH KOHBIP TyCTE
OOCTBIFBI aK TYCl YCTIHEH TOJBIKCHI3 JOMUHAHTTHI KETE/i.

1) LllexTreaMereH maxThl, KOHBIP TAMIIIBIKTE MAKTa OCIMIIKTEPI IIIEKTENTeH MAaKTHI,
aK TaJIIBIKTBl ©CIMIKTEPMEH MIATBHICTHIPHIIFAH/IA b, na anvinran OCIMIIKTEPIiH
OapJIbIK MIEKTEIMETEH IIAXThI XKOHE Hayar Tyc Tojla OepreH. ') ecimzikTepi o3 o3iHe
IIATBICTBIPBUIBII, OOJAIAK YpHaK albIHCa, ONapbiH (DEHOTHI KaHai 0oiajbl?
DEHOTUTIMKAJIBIK CHIHBIOBIHBIH Al bIPMAIIIbUTBIFBIH aHBIKTA.

2) t| na anbiaFan ©CIMIIKTED IIEKTENTECH IIAXThI XKOHE aK TAILIBIKTBI ©OCIMIIKTEP
MEH IIATHICTRIPhLUICA, OONaNIaK ypIIaKTaH aJlbIHFaH OCIMAIKTEP/IiH TeHEeTOII JKoHe
(heHOTHUTIIH aHBIKTA.

2-maceste. Anamiap/a MoMUIAKTHIINS )KOHE aHAIBIK IOMUHAHT Oenriiep. ATackl
6 OapMakThl, aHAChl 9p €Ki OeJrire kKaparaHia cay >KaHYSJIaH IIarakail jKoHe
OapMakTapbl caHbl JKeTiK Oana TybULAbl. byl skaHysiaa koHe KaHJai (GeHOTUITI
Oayanmap TysUTYBI MYMKIiH?

3-mocene. lllabmanpl >KeMiCTiH TYKTEpIMEH KaNTalFaHIaFbl TETiC THIFBIHBIH
YCTiHEH, XEMIC eTi aK TYCTe OONybl CapbUIbIFBl YCTIHEH NOMHHAHTTBHIK €TEi.
Toxipubene exi O6enri OOWBIHIIA reTepo3uTaTaabl OCIMIIK MeH TYKTI aK XKeMICTi
OCIMJIIK MIATBICTBHIPBUIFaH.
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¥Ypnakra ansiaFad 96 ecimuikreH 75% 1 jxeMici TYKTI )oHE Tyci ak, 25% 1 xxemic
TYKTi JK9HE TYCi capbl OoJiFaH. AJBIHFaH ©CIMIIKTepAEH KaHIIAChl eKiHII Oenri
OOMBIHIIIA TOMO3UTaTaJIbl JOMUHAHT 00J1aabl?

4-macene. tTepae KyHIHIH Y3BIH OOJNyBI, JCHECI Kapa TycTe OONIyBI KOHE
KYJIaKTaphIHBIH aChLIYHI JKYHIHIH KeJlTe O0IyhI, AeHECI KOHBIP TYCTE OOTYHI JKOHE
KYJIaKTaphl Tike OONyBIHA KaparaHa yCTeMIiK eTefi. bapisik Oenrici OoiprHIIa
rerepo3urara Wr, OapiblK Oenrijepi OOWBIHIIA TOMO3WIaTa PEHE33UB HWTIEH
ATHICTHIPBUTFAH 00JICa, AJILIHATBIH YPIIAKTaFbl WUTTEPiH HeElle MaibI3bIHBIH
JieHecl Kapa Tycre 0osaapi?

19-§. ¥YPITAK KYAJIAYIIBIJIBIKTBIH XPOMOCOMA TEOPUACDHI

1906 xwuiga Y.bercon men P. PeHHer Koil MicTi HOXaT ©CIMJIKTEpIl Iia-
TBICTBIPBIT, IIaH JCHECIHIH MIIIHI MEH TYJAiH Tyci Oomamiak yprakra epkiH
KardaWaa KBIHBICTBIKTAHOAWTHIHBI, Jyparaiiapna ara-aHa (opmaliapbIHbIH
Oenruiepi KalTalaHybIH aHBIKTAJbl. ¥ prakTapja OenriuiepiaiH epKiH jkaraanaa
KBIHBICTBIK JIaMybl KOHE €pKiH KOMOWaHAIWsIIaHybl OapiiblK Oenriiep YIIiH
YHIeCIMII eMECTIT1 MAJIIM OOJIJTBI.

Tomac MopraH >xoHe OHBIH IISKIPTTEP1 €PKIH KaF 1Ak 1a )KbIHBICTHIKTAIMAUTHIH
TeHjep OenTijepiHiH YpHaKTaH-yprakka eTyiH yipeHeni. Erep I'Mennen o3
TOXIpHOEIIepiH HOKAT OCIMJIITIH/IE OTKI3reH 00Jica, MyIIIe YIIiH KEMIC IIBIOBIHBI
npo3o(uia Heri3ri 00beKT OOJIBIN KbI3MET eTTi. J[pozodumnanap Toxipude oTKizy
YIIIiH 6Te Kosaiibl 00bekT. Cebebi omap maboparops skarnaibIHIa T€3 Kedernel,
XpoOMOcCOMaJap CaHbl 8-re TeH.

I'enzepaiH epkiH KOMOWHALMSUIaHY 3aHbIH YHpEHIN >XarkaH TeHAep HO-
ramMaJorusUIbIK XpoMOcoMaslap/ia JKaijlacKaHaa FaHa OpBIHIBI Oomaspl. [eHmep
CaHbI XpOMOCOMaJap caHbIHaH OipTanail kem Oonran cebenTi O6ip XpomMocoMaa
eTe KOIl TeHJIEp JKaiacaibl KoHe OIpIKKeH jKaFJaiia KbIHBICTHIKTaHA bl bip
XpOMOCOMa/Ia KaiJacKaH TeHAep Tere-TeHIiK Oipiry ToObI Jen aTaiajpl.

Opraammeri reHaepaiH Oipiry ToOBI OCBI OpPraHU3M XPOMOCOMAaJIapIbIH
rariou]; ToObiHa TeH Oonazapl. Conpan-ak, xyrepine (Zea mays) XpoMOCOMaHBIH
raruIon 1 TOOBI xkoHe Oipiry ToOk! 10, Hokarra (Pisum sativum) 7, mpo3oduia xemic
meIObIHBIHAA ([{rosophila melanogaster) 4 , anamaa (Homo sapiens) 23-ke TeH.

By karnmaiiipl skakchl TYCIHY MakcarblHAa Jipo3oduianapraa eki xymn Oen-
TUICpiH HOCUIICH-HOCUITe ©Tyi MeH TaHbicaMbi3. Jlpo3oduianapaa JIeHEHIH
KYJIpeH TycTepiH Oenriiey reH (A) Kapa Tyc reHi (a) YCTIHEH TOMHUHAHTTHIK €TeTl.
Hopwman ranor reui (B)ece kenre kanarsl 6enriieyii reH (b) HaH OUiK KeTe/.

KymipeH Tyc koHE HOpMaJl KaHATThl IIBIOBIHIAPIBI Kapa >KOHE KbICKA
KaHATTHl MIBIOBIHAP MEH IIATHICTBIPCAK, OIPIHII ypITaK Oip TypiMeH XKy3ere
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IIBIFA/IbI, SIFHU KYJI TYCACHEII, HOpMa
KaHaTThI IIBIOBIHAAD TMaii1a 00JIaIbI.

b, ma maiina Gomram KyJipeH Tyc
JICHEJT, HOpMaJl KaHATThl €pKeK Ipo-
30(uanap Kapa JeHesl KbICKa KaHarT-
ThI YpFaIlbl Apo30pUTTap MEH 63apa
mareIcThipbliica, b ga ameiaran yp-
MaKTHIH Y2 O6JIIriH KyJipeH TYyC JACHeTI,
HOpMaJIKaHATThI, /206iriHKapa eHedi,
KBICKa KaHATTHI HHIAUBUITTEPII Kypai-
abl. MyHzaait 6ipiryre TOJbIK Oipiry aen
aranazsl. (46-cyper).

Erep ypramel aurereposurara
MIBIOBIHABI  AHATU3MI JUTHOPUIATEHY
MIMIHIHAE TEKCEPCEK, aJABIHFbI TXKI-
pubere KaparaHaa Oackaiia HOTHXKEHI
Ky3eremis. by xepnae 4 Typ BapuantTa 46-cypert. TonbIk Gipiry
Oenruiepre ue OONFaH yprak mnaija
o6omanel. bipak ['Menmen toxipubecinme xyserinren 1:1:1:1 OGipHemre
allBIpMAIIBUTBIK €Til, aTa-aHajapra yKcaraH Oenriiep keOipek (KYJIpeH Tyc
JeHeni, y3biH KaHatTel — 41,5%, Kapa neHeni, Kbicka KaHatTel — 41,5%), xaHa
naiga Oonran Oenrinep a3 (KyJpeH TYC JEHeNi, KbIcKa KaHaTtThl — 8,5%, Kapa
JeHeml, KaJablnThl KaHaTTel — 8,5%) ymeipaiinel. I'enaep Oipiryinin Oyn Typi
mana Oipiry nmemn aranazsi (47-cyper).

I'ernep mana GipiryiHiH ce6eOiH TYCIHY YIIIH KBIHBICTBIK JKacyIIagapIbH
KETUTY1HIe KY3€TUICTIH MeH03 Ke3€HiH ecTey kKepek. Meiio3 I min npodasacer 1a
MaHBI3/Ibl MPOIIECC KPOCCUHTOBEP Ky3eTijeai. [OMONOTHsUIBIK XpoMocoMaiap
KOHIOTAIMSJIAHBIT aJlie]l TeHIEPAIH alMacybl Ky3eTUIe .

CoHpIHAa TameTaiapAbpiH Oip 0eiiri kaHa reHjaep KoMOuHaTIuAFa ue 0o-
naapl. COHBIH YIIIH jKaHA YpIIaKTa aTa-aHaJIapAaH albIPMaIIbLIBIK JKacalThIH
aHa Oenrijep KOMOMHATIMA ayHUere Keneai. KpocCHHOTOBep HOTHMIKECIHC
naiiga OoJiFaH TaMeTajaapochl raMeTalapiaH maijga OonraH yprmak Oip Typ
aTakIeH KpoccoBepiiep e atanaibl. KpoccoHoBepre yIbIpaMaraH raMerasiap
KaThICy/la Taiia OoJIFaH ypriaKk HOKPOCCOBEpJIep AeT aTajaibl.

T. Mopras 3aHbl TOMEH/ETIIIE MiHe3eNei: Oip XpoMocoMasa xKailracka
reaaep OIpiry TonTapblH Maiia eTell KOHE HOCUIIeH Hociire OipiKKeH
xkarmaiina etemi. OnmapapiH Oipiry ochl TEHAEp apachiHIa yiuteciMai odarame3
MPOTIOPITMOHAT.
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47-cyper. lllana Gipiry.

I'eHniep apachIHIaFbI APAITBIK MYIIIEIE JICTT aTaJIaThIH O1PITIKIICH OPHEKTEE ],
1 mymene 1% KpoCHHOTOBEp KY3€TUIETIH T€HACP apachIHIarbl apalibIKKa TCH.
bi3 sxorapbia Kepir MbIKKaH MbICAJIBIMBI3IAFbI €K1 T€H apachIHAAaFbl apaiblK 17
MYyIIIeTe TEH.

benrinepnin OipikkeH >KaFdaiiia >KBIHBICTHIK TaHYbI, KPOCHHOTOBEP
XKarmaibeiHa Herizaemin T.MopraH e3 IIoKipTTepi MEH KBIHBICTBIKTBIH XPOMO-
coMa TEOPHSICHIH kaparThl. OHBIH Ma3MyHBI TOMEH/ICTIIIIE:

— TeHzaep XxpoMocomasapa Oenriii 0ip ChI3BIKTHI OACKBIIITA KAUIacaIbl;

— opOip reH XxpoMocoMasa 63 OpHbIHA (JIOKYC) U€; ajuIell TeHIep TOMOJIO-
THSUTBIK XpOMOCOMATApABIH COJ Oip TYp JIOKyCTaphIHAA >Kaiacamibl;

— ©Oip xpoMocomaza KaiJlackaH TeHaep Oipiry ToObIH Kypar, O0ipre *bi-
HBICTBIKTAHAJIbI;, OIpITy TONTAapbl CaHbl XPOMOCOMAJIAPIBIH TaIlJIOU] TOOBIHA
TEH KoHE 9pOip TYp YILUIH OMipi.

— KPOCHHOTOBEpP KE3€HIHJEe TeHIEeP/IiH Oipiryi OY3bLIybl MYMKiH, MYH/Ia
pexoMOMHAT XpoMocoMaap naiaa 6oJaabl; KPOCHHOTOBED IIACTOTACHI TEHIIEP
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apachIHIAFbI apaJTbIKKA OaHTaHBICTHI: apajIblK KAaHIIAIBIKTHI Y3aK 00Jica, KPOCH-
HOTOBEp COHILIA apPTAJIbI;

— pexoMOMHAIMS MOJIIIepl HET131H 1€ TeHIEP apachIHIaFbl apasiblK aHbIKTa-
Janel, OyJ1 XpoMocoMasap KapTachklH Ty3yre MyYMKIHIIK Oeperi.

byn mamaHmap ngamy HOTHXKENEpi XPOMOCOMAaHBIH TEHETHKAIBIK JKOHE
CUTOJIOTHSUTBIK KapTaChIH jKapaTy MYMKIH/ITIH AyHUEre KenTipai. benrimi 6ipiry
TOTIKA KIPreH TeHAEP/iH >Kaiiacy epHeri reHeTHKaIbIK KapTa Jem arajajbl.
I'eHeTnKaNbIK KapTama OpraHu3MHIH opOip Oipiry ToOblI Oeisiek OecitHeneHem
JKOHE oJlap/ia »KahilacKaH TeHJAEPIiH KBICKAPTBUIFAH arTbl Oepiiesi, TeHIep
apachIHAFbl apalibIK KPOCUHOTOBEP MOJIIIEP] HOTHIKETe Kapar OeNriieHei.

Tipek ce31ep: Gipiry ToObI, KpOCCOBEpIIEP, HOKPOCCOBEPIIEP, TCHETUKANIBIK KapTa.

CypakTap neH TanceipMaJap:

1. BipikkeH xarmaiiia ®KbIHBICTHIKTaHY JKaF/Ialibl KiM/Iep aThlHAH aTalFaH?

2. T. Mopran e3 HoTIKeNep/Iie Kalchl 00bEKTEH JKOHE HE YIIIiH Taii/lalaHFaHbIH
afTeIm Oep.

3. TonbIK >xoHE OipmamMa Oipiry merr Here anTabl?

4. Kpocunorosep He? OHBI ToNeNaeyIi TOXKIpUOe MaHbI3BIH TYCIHIID.

5. KpoccoBep ar3anap nereHe HeHi TyciHeMi3?

6. Kpocunorosep menmiepi Kanaii ecenteneni?

OsnirineH opbIHAay YIIIH TancbIpMaJiap:

1-macene. JXKyrepi ypbeIFbIHBIH OipKeNKi xoHE TYCTi (hopMackiMeH OYpiCKeH jkoHe
Tycci3 (opMachl MIATBHICTHIPBUIFAHNA |-ypriakTa Teric »oHe OOsUIFaH YpBIKTap
mavima Ooyapl, OipiHINI ypraK myparaimapsl eki Oenrici OOWBIHIIA pEHE33UB
OpraHU3MMEH IIATHICTRIPBUTFaHaa Ypriakra 8304 Tycai Teric; 298 OypickeH TYCTi;
304 reric Tycciz; 8326 OypiCKeH Tycci3 YPBIKTHI XKYTepi oCIMIIT anbiHFaH Ooica,
TeHETOIl aTa-aHara yKcac eciMAiKTep Hele %-iH Kypanas?

2-macesie. JKyrepi MIBIOBIKTapBIHBIH Ccapbl HeMece MKBUITBIP OOMybI Kachll
JKOHE KbIpa OOJyblHAa KaparaHaa peHe33uB Oenrimi. Byn renpep OipikkeH
JKarJaaiaa KbIHBICTBIKTaHa bl JlureTepo3nurara ©CIMIIKTEH aHAIN3 IIATBICTHIPY
HOTWDKECIHHEH ajblHFaH 726 ecimmikTeH 128-1 kpoccoBep dopMamap eKeHIri
anbIkTanaapl. [lalina OorraH eCiMAIKTEpICH HENICYiHiH MIBIOBIFBI XKAChUT TYCKE
ne oonanbl?

3-maceste. [Ipo3o¢wia mbIObIHAA KaHAT MIMIHI MEH JIeHe TYCiH OpHEK TeyIIi
renaep Oip XxpomMocomMania xainackaH. Epkex »oHe ypramibl JApo3oQuia Ibi-
OpIHmapsiHa A MeH B renmepi Tek aracbiHaH oTKeH. JlureTeposurara KyiapeH TyC
JIeHeNi HOpMaJl KaHATThl YPFaIIbl )KOHE epKeK Apo3odmia mbIOBHAAPE! ©3apa
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MIATHICTHI. ¥ PIIaKTa aJUIENTeH IEP/IiH OPBIH aJIMACybl HOTHXKECIH/Ie KPOCCHHOTOBEP
17%-np1 Kypaiiapl. ¥pHakTeiH Helle %-Abl KYJIPEH TYC JCHENI, KbICKa KaHATThI
JKOHE Kapa JICHE, KaJIbIIThl KAHATTHI IIBIOBIHAAPABI KYpaiab?

20-§. 7KbIHBIC 'EHETHUKACHI

JKpIHBIC HOCLIZI aKMapaTThlH ypHakTapra Oepilyl MeH ypHak KaJabIpyabl
KAMTaMachl3 €TETIH JKOHE €pKEeK IEH YpFalllbl ar3ajapibl aHbIKTall OepeTiH
Oenri MeH Ty3uiicTep omarbl. Tipi aF3anapaa ekl TYpil KBIHBIC; YPFAILIbl )KOHE
€pKEK JKbIHBIC albIPMAIIBUIBIFBI 00513161, OpraHUKaIbIK JIEM BOJIOLUACHIHBIH
Oenriil caThIChIHIA Kep KY3i1HJe KeiOip >KbIHBICTHI ar3aiap naiga OonFaH.
Kanyapnapna KbIHBICTBIK Oenruiep MOpQOJOTUSIBIK, (U3NOIOTUSIIBIK,
OMOXUMMUSIIBIK KaCHETTepl KypZeli ic-opeKeTTepi apKbLIbl KepiHe . JKbIHBICTHI
Oenruiep OIpiHII KoHE eKIHII Oonaabl. BIpiHIN JKBIHBICTHI OenruIepl
KBIHBICTBIK aF3ajiap CHCTEMachl OLTIpeal, oap TraMeTanap/IblH Mmaiaa O0mysl
MEH YPbIKTaHy/bl KaMTamachl3 eTe/l. EKIHII )KBbIHBICTBIK TapMOHAAp dCEpiHAe
OamaraTka >KETKCH Ke3eHI Je¢ JaMHIbl KoHEe eMip OapbhIChIHIA CaKTaasbl.
Mpicalibl, KYCTapMEH CYT €MI3yIll »aHyapliap/blH epKeri KeyAeCiHiH 1puiri,
onemi 6omybl, amamaapaa 6ojca epKeKTepIe CaKaa-MyPTTHIH OOJIBII, TayBICTHIH
’KyaHjaybl. Epkek rneH ypranibl ar3agap/blH ChIPT KOPIHICIHAET1 albIpMaIIbLIBIK
KBIHBICTBIK TuMOpdu3M aerninei. JKbpIHBICTBHIK TuMop(hH3M KTl JKaHyapiapia,
ajlaM/1a allbIK Ke3re TacTanabl. Ajjam, )kaHyap MEH ©CIMIIKTEP/1€ AKbIHBICTapbIH
KaTbIchl Oipkenki 1:1 Oomaabl. JKbIHBIC KeOiHEece YPBIKTAaHY KE3€HIHIE MM
0omabl. JKBIHBICTHI aHBIKTAy/Ja KAPUOTHUIT HET13T1 pel OifHaii1bl. OpOip aF3aHbIH
KapUOTHIIL 9p €Ki KBIHBICTA Oipet O0oFaH XpoMocoMaap — ayrocoMasap epKek
TIeH ypralibl 01p-0ipiHEH ailblpMalIbUIbIFbIH KAMTaMachl3 €TETIH XpoMocoMasap —
’KBIHBICTBIK XpOMOCOMaJIap/iaH KypajiraH. Meicasbsl, Jpo30¢uia MIbIObIHBIHBIH
KapHOTHIIl 6 aif ayTocoMa 3K9HE €Kl KBIHBICTBIK XpOMOCOMaJIaH KypaJFaH.

KapuoTumi 6ipkesnki )KbIHBICTBIK XpOMOCOMaliapFa ue, 6ipkenki rameranap
naiga OoJaThIH JKbIHBIC TOMOTaMeTalbl KbIHBIC JeniHenl. Kaporumi op Typmi
KBIHBICTBIK XpOMOCOMaJapFa ue op TYpJil raMeTanap mnaiga OoJaThlH KBIHBIC
rereporameTaibl KbIHbIC JIediHenl. Ajam, cyT emi3yuiiiep, Kehbip xacyuia-
JapAblH YpFaliblIapbl TOMOTaMeTallbl, €pKeKTepl rereporamerasbl OoJasbl.
Kycrap, cynipemnin )xypyuriiep kaHe Keiidip skacyianapaa KepiCiHIIe, epKeKTepl
rOMOTaMeTalbl, YPFallbIChl FeTeporamMeTasbl O0abl.
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/Kanyapiapaa KbIHBICTBIK XPOMOCOMAJIAPABIH 632pa KaThIChI

I'erepora-
CnepMma- | TykbIM
Ar3anap MeTaJIbl 3uroraJsap
Tazoua | Kacyumia
JKbIHBIC
Anmam,
Apo3opua Epkex | X xoHe V| X xoHe X
KOHE
Oackamap
Copreii Ypramisl X wone X xone O
(mpoteHop) X
leripTke Epxex X xoHe | X xoHe X
O
Kyerap, Yprambl | Zxoue Z | Z xoHe W
KeOeeKTep

Meiio3 Ke3eHiIHIE TreTeporaMeTalblKk WHAUBUATEp Oipaei memmepae X
nmeH V xpomocoMalbl rameranap mnaiga Oomanbl. Con ceGenTi, >KBIHBICTBIK
KoOCro/leH KeiiH maiia OonFaH epKeK TNEeH YpFallbl WHIWBUATED CaHbl TECH
Oomanbl. MbIcanbl, €pKeKTepi reTeporaMeTanblK OoNFaH ar3anap (apo3oduia)
11a )KBIHBICTBIH YPIaK KyaJlaylIbUIBIFbI 48-CypeTTe OepiireH.

Keii0ip ar3anapna rereporamerassl Oip
KBIHBICTBI XPOMOCOMAaHBIH >KOFAJIybIMEH
OainaneIcThl. CoJ1 ceOenTi roMoraMeTanbl
ar3a XX, rereporamerainsl ar3a XO 6onapl.
Kannananap xoHe MHEUTiIepAiH YPFaIllbl aF-
3ama XX, epkerinae XO, kylie kebenerinae
ece KepiCiHIIe ypramblchiHIa XO, epKe-
rigge XX KbIHBICTBI XpOMOcoMaap 0ap.

Coran kapail kanpama epkeringe 13
XpoMocoma, ypramseiia 14 xpomocoma
6onaapl. Comapnan 12 ayrocoma Xpomo-
coMajapbl €CenTeNe/I.

IIBIJIBIFBI.

48-cypert. /Ipo3zoduia sxemic mIbIObI-
HBIHJIa KBIHBICTBIH YPIIaK Kyanay-
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Epkeri romorameransl OonFaH ar3a-
Japaa (KycTap) KbIHBICTBIH YpIIaK Kyasay-
IBUTBIFBI 49-CypeTTe OepiireH.
JXKBIHBICTBI ~ aHBIKTAy[BbIH  IpOTaM,
AMH- TaM, CHHraM TunTepi 0ap. KbIHBICTHI
aHBIKTAy[blH TpOTaM TYpPiHAE KBIHBIC
YpBIKTAJIFaHFa JICHIH MOJIiM OoJaael. MbI-
caibpl, KOJOBpaTKajapAa IMTOIIa3Mara
0ail TYKbIM YJIManapiaH Ypraiibl, LIUTO-
a3 yineciMai KeM TYKbIM YJmaaaH ep-
KEK ar3a JaMUJIbl.
JKBIHBICTBI AHBIKTAY/BIH JMHTaM TY-
PiH/IE )KBIHBIC CBIPTKBI OpTaFa OaliIaHbICTHI
49-cypert. KycTapiia XeIHbICTHIH Oomazpl. Mpicanbl, KeiOip KanTamaibl
VPUIAK KyauiayIIbUIBIFbL. KYPTTap/blH aTajlaHFaH TYKbIM >KaCyIachl
03 OCTiHIIIe eMip CYpCe YpFalllbl, Tapa3uTTi
00JIBITT OMIp Cypce epKek ar3a JaMuibl. JKBIHBICTBI aHBIKTAyAbIH CUHTaM TYpI
KE€H TapaJiFaH OOJIBII, KBIHBIC YPBIKTAHY YaKbITBIH/IA MM O0NaIbl.

Tipex ce3aep: auMopdusM, ayTocoma, >KbIHBICTBI XpPOMOCOMa T'OMOTaMeTalbl
reTeporaMeTalbl.

Cypakrap MeH TancbipMajiap:

1. ¥prambl ar3a TroMorametanabl OOJIFaHIA KBIHBICKA OIPIKKEH  ypraK
KyaJayIIbUIBIKTEI MbICAJIAAP apKbIJIbl JKa3blll TYCIHII.

2. ¥prambl ar3a reTeporaMmeTralibl OONFaHIa >KBIHBICKA OipiKKeH ypIak Kyajay
HIBUTBIKTHI MBICAJIJIAP MEH TYCIHIIP.

3. X xpomocoma TapanMaraHaa OenrijepiAiH YpraK KyalaylIbUIBIFBl APo30Quiia
JKeMic IIBIOBIHBIHIA KaHaail 0oraapr?

4. X xpomocoMa OipikKkeH KepiHicTe OonraHga OenrijiepAiH yphak Kyaja-
VIIBIIBIFBIHA OaHTaHBICTHI MBICAJIIAP KENTIp.

5. TI'ereporaMeraisl )koHE TOMOTaMETANBI aF3ajap jkasy/a Kalai epHeKTenemi?

OsnirineH opbiHAay ywiH Tanceipma: KecTeHi TONTHIp.
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21-§. ’KBIHBICTBIK KATBIHACKA BAMJIAHBICTBI JKAFIAMIA
TYKBIM KYAJAYIIBUIBIK

I'eHnep Tek KaHa ayTrocoMalaa eMec, OQJIKM KBIHBICTBHIK XpoMocoMaliapia Ja
JKalIacKaH. AyTOCOMaJIarbl TeH iep OCJICEH/IIr epKeK JKoHE YpFallibl ar3aiapaa Oip
TYpii KepiHicTe 6onmapl. JKBIHBICTBIK XpoMOCcOMaJIap/a sKaimackaH TeHED JKbIHBIC
neH OaiyiaHbIC TYpIE HOCUTIEH — Hocuire etel. by xarmait amepukaibik T. Mop-
raH >KOHE OHBIH IIOKIPTTEPi JKaFrbIHaH Apo30duiaaa yiperimreH. Mopran npo3odu-
JIaHBIH KO3 TYCIH >KbIHBICTATY apKbUTHI YipeHai. Ke3miH KbI3bUT TyCl TOMHUHAHT, aK
TYC1 €ce peLeccuB ekeHAIrt MamiM Ooipl. 11areicThIpy YIliH albIHFaH YpFallbl Kbl-
3BUT KO3/l JIOMO3HTaTAJIBIK Jipo3oduia reHotur yiriH X W+XW+, aK ke3/i epKek-
Tiki XWY Oonazner. Onap/p! ©3apa IaTbICTBIPY HOTWKECIHE T Marbl ypralbl jKoHe
€PKeK JIpo30oduanapbIH K31 Kbi3bul Oonabl. T, 1arsl ypraib! 1po3oduianap/ibH
OapyIBIFBI KbI3BUT KO3/, O1paK oNapiblH Y2 06t roMo3urarTajiblkK, 2 0eliri rerepo-
3UTaTaNIbIK KYH/IE, epKeKTepiHiH 2 OOiri KbI3bUT KO3, Y2 0eiri ak ke3mi 0omapl.
Erep marpICThIpy YIITiH aK K63J1i YpFaIllbl ILIOBIHIAP MEH KbI3bUT KO3/ ePKEK IIThI-
ObIHIAp aybIHCA (PELMIPOK IIATBICTBIPY), T, Te maiina Gonran eprek aposoduanap
aK Ke3[, yprambl Jpo3oduianap KeI3bLT KO3/l Ooapl. b, marer ypramsr g1po3o-

50-cypet. /Ipo3odmina Moye MIBIOBIHBIHIA KayaiayIbUTBIFEL.
W+ — ko3 peHiHiH KbI3bUIILIFEIH, W— K63 PEHIHIH aKTBIFBIH KOPCETEI.
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bunamapapiH 2 Oeniri KbI3bUT Ke3mi, Y2 0eniri ak ke3mi 0omajpl, epKeKTepiHiH Y2
Oeuiri KbI3bUT K311, 2 Oemiri ak ke3mi 6omaapl. (50-cyper)

Yprambl OpraHu3M romoramera, epKeKk rereporamera OOJIFaH JKaraaiina,
KBIHBICTICH OalIaHbICTHI Oenrijep Oacka ar3anapia Aa OChIHIAM Tocinae yp-
nakTaH-yprakka oepiieni. ['emodpunus, 1anbTOHU3M, OYIIIIBIK JUCTPOUsACH X
XpOMOCOMa¥ra OaJIaHBICTBI TYP/IE KBIHBICTHIKTAIATBI.

¥Ypramibl reTeporamera 0OoJIFaH ar3ajap/a JKbIHBIC TIEH OIpiKKeH Oenriiepin
KBIHBICTHIKTATybl Oackamia kemiemi. MeIcallbl, TayblK TII€H KOpa3dapblH
KaybIPCBHIHBI aya-1rydap OOITysI JOMUHAHT, Kapa TycTe OOyl PEIIeCCUB TEHIEpTe
6aitnanbicThl. Onap X xpoMocomasa xkainackat. Erep kapa kaybIpchiHabl (b TaybIK
nen ana-mybap (B) KaybIpChIHIbI KOpa3 MIATHICTIpbUICA T’ ypriakTarsl TaybIK
KOHE KOPa3Nap/blH KaybIPChIHBI aja-yOap Tycte Oomanpl. ') narel Kopas jxoHe
TaybIKTap ©3apa IIaThICThIPbLICA, T’ ypIakThiH OapibK KOpasaaphl aa-iyoap,
TaybIKTapbIHBIH /2 06JIiri ana-mry0ap, 2 06eiri Kapa KaybIpChIHIbI 00aIbl.

Denorun Kapagg ]-H¥6ap aﬂa@
lenoTun XbY X XBXB
ramera X° Y XB
denotun H‘I¥6ap ajla 6\ HI¥621p ajia 9
1 T'enorun XBXb X XBY
ramera X @ X° XB 2%
denonn 1I¥02p ana 8 myGap ama ' my6ap ana @ xapa @
XBxB XBxb XBY XbY

2 Tenotun

PeTcumnpok mareICThIpyaa, SFHA I1y0ap-ajia TaybIKIEeH Kapa 9Tl PEIUIPOK
OymaHJacThIpy/a SIFHU, aja-Iyoap TayblK MEH Kapa oTell OylaaHIacThIpYbIHAH
anpiHFaH T KyC HmIapyallbUIBIFBIHBIH TaybIKTaphl Kapa, oTeIITepi ana-irybap
Tycte Oomamel. OnmapAplH EKiHII YpHarblHaa TayblK TEH dTEHITEepIiH Y2 Oeiri
ana-mryoap, 2 6eiriHiH KaybIpChIHbI Kapa TycTe O0sapl.

Ar3amapaarsel keioip Oenrutep V XxpoMocomaa xalaacKaH TeHIep apKbLUIbI
KBIHBICTAIAIBI.

Tipex ce3aep: penunpoxk OymaHAACTHIPY, TEMOMWINS, NaJTBTOHU3M, OYIIIIBIK
TUCTPOQHSICHI.

Cypakrap neH TancbipmMaJap:
1. T. Mopran [. Menzen toxipuOenepiHeH ailbIpMalIbUIBIFBIH TYCIHAIpIT Oep.
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2. JIpo3oduia mbIOBIHBIH/A KO3 TYCIHIH 3aHIapbIH TYCIHIP.
3. Tayslk meH oremrepie OeTiIepAiH JKbIHBICTICH OaiIaHBICThI KbIHBICTHIK-

TayAbl TYCIHIIP.
4. )KbIHBIC TICH IIEKTENTeH OeNTiJIep/IiH JKbIHBICTHIK KaTBIHACKIH TYCIHIID.

O3nirineH opbIHAAay YIIIH TancbIpMaJap:

1-macede. bamanapna IMMYHUTET KETIiCIEYl KaHIa Y — TIIO0YJIMH CHHTE3/IeTIMEY1
HOTIDKECiHe makaa 0onaapl. byt aypymel KenTipim mbIFapaTelH TeHHIH Oip Typi
ayTocoMaja, eKiHII Typi JKBIHBICTBHIK X XpoMOCOMasa >KailacKaH. AypyIbIH
Oenrici exi TYpAe A€ pereccuB KbIHbICTaNabl. AHa eKi Oenri OoibIHIIa TeTepo-
3Wrara arajgblK, aTalbIK cay JXOHE OHBIH YpIaKTapblHAA aypy Ky3eTiIMereH
0oJca, TYBUTFaH MEP3CHTTEPAIH HEllle POIieHTi 1-0enri GobIHIIIa cay 0oaanr?
2-Macee. J[adbTOHM3M KOHE KepEeH TYC-CaHbIpay Oenriyiepi perieccuB Oenrinep.
JlamsToHn3M TeHi X XpoMocoMaa, KepeH TyC-CaHbIpay TeH ayToCoMaIa JKailacKaH.
JlansTOHMK KaHe KepeH Tyc-caHpIpay epKeK JEHi cay oienre YilIeHreH/Ie JKaHys1a
0ip Y1 MTAIBTOHHK, PEH TYC-CaHpIpay, Oip KbI3 JaJIBTOHHK, Oipak HOpMal eCITeTiH
6ombim TybUTFaH. byt skaHysia exi Oenri 60MbIHIIA 2 aypy KbI3 TYBUTYbI MyMKIiH Oe?

22-§. TEHJEPIIH O3APAJIBIK OCEPI

Arzanapnarel Oenriep ["Mennen 3aHpIHAa KOPCETUITCHIHACH TeK KaHa Oip
TeH acepiHae emec, 0amKi OipHele XYM Hoauieldb TeHAEPIIIH e3apa JCEepiHJe
e JKBIHBICTANAbl. Hoaruten reniep XpoMocoManapsiH 9p Typi JIOKyCTaphIHAA
KalJIaCcKaH >KOHE op TYpl aKybI3ap CHHTE31H KaMTaMachl3 €TeTiH TeHIEP.

Hoannen renaepain e3apa ocepiHe: 3MUCTa3, KOMIUIEMEHTApIbIK, MOJH-
MepHs MbIcall OOJabl.

Hoannen renpepain kKoMruieMeHTap ocepi. KomrieMeHTapusi co3i arbUIIIBIH-
11a «KOMILJIEMEHT» — TONTHIPY JIereH MarbiHa Outipeni. Hoamnen rennep 6ip-6ipin
TOJTHIPY HOTIKECIH/IE JkaHa Oenri naMu ibl. benriniy 1aMybiHa ocep eTyI HoaylIes
TeHIEpIiH ocepineH T, yprarbina Oenrinepain axpIpaysbl.

9:7;9:6:1;9:3:4;9:3:3:1kaparanaa 0oyabl.

Mpeicanel, HOa/UIeN TeHHIH opbipeyl epKiH Typle )aHa OeNriHI Ky3ere
aceipca, T, e axbipay 9:3:3:1 kaTeIHACKIHAA O0O0JIAIBI.

KommuieMeHTap KBIHBICTBIKKA MBICANT €Till KyC OaFyIIbl oyeckepiepre Ta-
HBIC OONFaH ABCTpaius KajJbl TOTBIKYCTapbIHBIH KAyBIPCHIH TYCIHIH TYKBIM
KyaJlayIbUTBIFBIH Ty MYMKIH.

Kanapl TOTBIKYCTapblH KaybIPCHIH TYCl aK, capbl, KOruiaip, »*acbul Ooa-
apl. Erep xeriunip KaybIpChIHIBI TOTHI aK KAybIPCHIHIBI TOTBIMEH IIATHICTHIPCA
O1piHILI YPHaKKa, KaybIPCHIHHBIH KOTULAIp Oelrici JOMMHAHTTHIK eTesi. bipiximi
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YpIIaKkTaFrbl €pKEK >KOHE YpPFalllbl KOeTuIip TOTbUIap e3apa OyIaHAacThIPhUICA,
anpliHFan ') yprak ToTeu1aphl apackinaa ece 75% kerinip, 25% ak TycTi 6onabL.
Jlon ocbIHaail skarnaiabl 613 capbl KaybIPChIH/IBI TOTHUIAP MEH aK KaybIPCHIH/IbI
TOTBUTAP/ABI OyAaHIaCThIpBUIFaHIa a KepeMis. by Toxipubene OipiHIm ypriak
TOTBUIAPBI Capbl KaybIPCHIHIBI OOJIBII, OJApIbIH €pPKEK, YpFambuiapsl 0ip-0ipi
MeH OyJaHmacTeIpbuica maija OonFaH exiHmm yprmakra 75% ToTeuiap capsl,
25% TOTBLIAp a K KaybIPCHIHBI 00JIaIbI.

Op ekl ToKipuOe OONIIEKTEpIH aHAIN3 KBUIBI KAkl TOThUIApIA KaybIPCHIH
Tycl, OIpIIeH TeH dCepiH/e NaMHIbI IETeH KOPBITHIHIBI Jkacay MYMKiH. bipak ochr
KOPBITBIHABI KOruUIIlp KaybIPChIHIBI TOTHUIAP MEH Capbl KAybIPCHIHIBI TOTHLIAP/IbI
OymaHAacTeIpFaHna ©3 JoMeliH Tanmaiapl.bipak Oomamax  OyaaHmacTeIpyIaH
aJIbIHFaH OIpIHILI YpIIaK TOThUIAPBIHBIH KAYBIPCHIHBI 3Kachll TycTe 0ona ibl. OnapapiH

B f| AB Ab aB ab 51-cyper. I'ennepin e3apa
9:3:3:1kaTpIHacTa KOMILIE-
MEHTapJIIBIK ocepi.

AB

AABB AABb AaBB AaBb

CcC ccPP
Ab pp

AABbD AAbb AaBb Aabb F,

CcPp CcPp
aB 9/16 C-P-

3/16 C—pp

AaBB AaBb aaBB aaBb 3/16 ccP—

1/16 ccpp

ab 52-cyper. I'enyiepain e3apa
9:7 xaTbIHACTa KOMILJIEMEH-
TapIbIK acepi

EPKEK JKOHE YprallblIapblH OylIaHIACTHIPHIN aJIbIHFAH €KIHII YpIaKTa Ao COHIan
JMTHOPHUATI OyTaHAacThIpyFa YKcac 4 ()CHOTHITMKAIBIK CHIHBIN, SFHA 9 Kachll, 3
Keruip, 3 capsl, | aK KaybIpChIH/IBI TOTBUIAP AaMHIBL. (5 1-cyper).

JlomuHaHT aimmen OonMmaraH TeHAEp JKEeKe-)KeKe €pKiH Topizme Oenrire
acep kepcere anmaca, I, na 9:7 kareicbinga Oeminy Gepeni. Xom MicTI HOKAT
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eCIMITiHIH ()EHOTHIT )KaFbIHAH YKCac aK Ty,
Oipak TEHOTUN OOWBIHINA aWBIPMAIIBLIBIFBI
Oap coprtrapbl OymaHAACTHIpBUIFaAHAA COHIAN
HOTHKE ajbIHFaH. (52-cyper).

KommuiemenTap TeHaep €pkiH Typae oI
Hemece Oyn Oenrini xysere mbirapca b, me
¢denorun OolbiHma 9:6:1 KaTbichiHIA OOIiHY
Oaitkanassl (53-cyper).

Hoannen zendepoin 3nucmas acepi. Hoannen
TeH/Iep/iH Oipl EKIHIIICI YCTIHEH JIOMMHAHTTHIK
KBUTbII, OHBIH ()eHOTHUIITE KOPIHYIHE Keepri kacay
HOaJUIe TeHIEPAIH AIUCTATUKATIBIK KBIHBICTAHY
Jer aranaapl. O3iHe aien OonMaraH Keroip
TEeHHIH ocepiH OyaTbIH, SIFHU YCTEMIIIK €TETiH TeH
SMUCTATUK (MHTMOUTOP) TeH eCenTeNe]i.

53-cypet. I'ennepnin e3apa
9:6:1 KaTpIHACTA KOMILIEMEH-
TapJbIK SCepi.

Erep noMuHaHT reH ycreM 0oJica, TOMUHAHT 3ITHCTA3PEIIECCHB T€H YCTEM
Oojica perieccuB 3MKMCTa3 Jen aranajbl. JJOMHHAHT SMHUCTa3ga WHTHOUTOP
TEHJIEp canachkiHa JOMUHAHT TeHJIep Karbicabl. Jlomunant snucrasna b, 13:3
ne oenrinepiniy ¢penorun OoiibHIIa 12:3:1 Kaparanma OesiHy jKoHE TeHIePIiH

e3apa 9:6:1 xyserineni. (54—55-cyperrep).

54 cyper. ['ennepnin ezapa 13:3 55-cyper. I'ennepniy e3apa 12:3:1
KaTbIHACTa SMUCTATHKAJIBIK 9Cepi. KaTbIHACTA SMUCTATHKAJIBIK 9CEPi.
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Hoannenw 2enoepininy nonumep acepi. Ainen 0ojaMaraH TeHIEPIHIH TOIAMED
Tipi KOMIUIEMEHTTEp JKOHE SIUCTa3IaH TyOerein Typae epekimeneHeni. Erep kom-
TUIEMEHTTEP TYKBIM KyalaylIbUIBIKTa OEJri HEerisri, TONTHIPYIIBI TeH aJuleiaphl
ocepiHje maiaa 6osca, ammcTa3aa oenrire Oip ayures reH KeHETTEH, eKIHII ajuTeb
OonmMaraH TeH KYTUIMEreHIIe ocep eTce, moimMepusaa Oip-OipiHe ayutenb 0od-
MaraH resjiep 0ip KepceTkilTe Oenrire acep KepceTin OHbl JambITabl. [lommep
TYKBIM KyaJlayIIbUTHIK KyMYJIaTHB KOHE HOKYMYJIaTHUB MTOJIMMEPTHsIFa OOTiHE 1.

Kymynarus monumepusa €Ki JKyNl HOaIENb IeH KaThicyblHna T, na
(¢enotun OoiibiHIIA KaTbiHAchl 1:4:6:4:1 OGomangel. Anamaapaa Tepi TYCIHIH
TYKbIM KyaJayIIbUIBIFBIH aTy MYMKiH, Oy Oenri ekl >Kyn HoaJjlelb TI'eH-
HIH KyMyJaTUB ocepiHie OaljaHbIC TYpA€ Ky3ere mbiFangsl (56-cyper).
Hokymynarus monmMepusiia TEHOTHIITE TTOJUMEP TeHAEPACH KeHOip JOMHUHAHT
aytem Oosca ga Oenri Ky3ere mbFajpl. JJOMUHAHT amtenbaep caHbl OeNriHIH
JKY3€ere IIBIFY IopekKeciHe acep kopceTnelii. HokyMmymaTis noauMepusiia eKi Ky

C? 9 A]AZ AlaZ alAZ a]aZ

AIAZ

AIAIAZAZ A]AIAZaZ Alal AZAZ AlalA2a2
AlaZ

AIA] AZaZ AIA] a2a2 A]a] AZaZ Alal aZaZ
alAZ

Alal A2A2 Alal A2a2 a'la'l A2A2 alal AZaZ
alaz

Alal A2a2 Alal a2a2 alal AZaZ alal aZaZ

56-cypet. ['ennepain e3apa 1:4:6:4:1 xaTpiHacTa MOIUMeEp dCeEPi.

HOAJUIENb T€H KaTbICYbIH]A F2 na QeHoTun OOWBIHINA KaThIChIlS:1 Oomasbl.
Meicanbl, xar-KarF‘ OCIMJIrIHAC Ka3akiia KeMicl YIIOYPHINI >KOHE TYKBIM
Topizne mimiHiEAe Oomanpl. Erep xazakmiackl yHIOYpBIII JKaF JKaF TEH Ka3ak-
Iackl TYKBIM TOpI3JeC MIlIHIHICTI aFKaF OyJaHIacThIPbUICA, P, ypnaxra
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Ka3akIa JKEMICTepiHIH YIIOYPHIII MiIIiHI maima 6omaasr, T , lyparaniap/bim /
OeJiri ymoypsIi, 66iri ece TYKbIM Topi3ec MIIIHAeT] )keMicKe ue 00Jabl.

Ineiiorponus. I'enaepain kem ocepi IuieloTponust naen aranaabl. [eH-
JEpIiH TUICHOTpON ocepi OMOXUMUSIIBIK TaburaTka ue: Oip TeH OaKbLIaybl
acThIHJA Maiiia 6o1aTeiH O1p aKybl3 — (PepMEHT KaHa eMec Oip OeNriHiH Ky3ere
HIBIFYbIHA, COHJAM-aK, 0acka op Typui Oenri »oHe KacueTTepre Jie acep eTi,
oJlapjia e3repicTepiH KeNTipim meiFapanbl. [ eHaepidiy wieioTpon acepi OipiH-
mri pet . Menzen >xarblHaH aHBIKTAIFaH, MYH/Ia OJ1 TOK KBI3bUI T'YJI1 ©CIMIIK-
TEpIiH KarbIpaK KOJTHIFbIHAA KbI3bUI TAaKTapblH, YPBIK KaOBIFBI KYIipeH TYC
HEeMece KOHBIP TYCTe OONYyBIH Ky3eTKeH. by kepae OenrirepaiH gamysl Oip
KBIHBICTBIK KYOBUTBIC (T€H) 9CEPIH/IE ICKE acabl.

AnaMaa pereccuB JKbIHBICTBIK aybIPy — OpaK TOpI3eC aHEMHS YIIBIPAIIBL.
I'eMornoOuH MoMNeKynachblHIa AMHHOKBIIIKBUIAAPIAH OIpiHIH OpPBIH aJIMaChII
KaJTybl PUTPOLIUT MILIIHIHIH e3repyiHe anbi kenemi. OcbIMeH OipKarapia Kypek
KaH TaMbIp, KYHKe, ac KOpBITY, albIpy KYHelepiHae TepeH e3repicTep Ky3ere
uibiFaIbl. Ockl ayblpy OOMBIHIIIA TOMO3UTOTAIIBIK OPraHU3M OaajbIK IIaKTa eJIeIl.

Ceifrin, «reH OenTiCiHIH AaMyblH Oenruieiay AereH ce3 Oenrun Japexese
uapT, cebeb1 reHHiH acepl Oacka renjepre OainanbIcThl. [eHepiniH e3apa acepi
KY3€re IIBIFYbIHA CHIPTKBI MYXUT KYOBUIBICTAPHI J1a 9CEp KOPCETE .

['eHoTH ©3apa ocepieHeTiH reHIep CUCTEMACh OOMIBIT Ta0bIIa IbI.

I'ennepain Monupukarop acepi. OpraHu3M TeHOTHIMIHAE Oenrire Tike-
Jeil ocep eTyml IeHHeH Oacka O TeHAep TIPLIUNIiH KyIIeHTyIl HeMmece
TOMEHJETYyIlll TeHaep Ae Oomanpl. MyHpail rennep MonuukaTop TeHIep
nen aranaaesl. COHBIH YIIiH, Kapa MOJ TYT1 Kekae ana-Oyia Tycrte Oomaibl.
By Genri Gip HEri3Ti peneccuB T€H JKOHE €Ki Monu(uKaTop TeHaep ocepiHie
namuael. OHBIH Olp aK TYCTIH maiga OONyBIH KYIICHTIpenmi, eKIHIIICI ece
temenaerenl. Hotmxene OipiHmii Typae Tepifie ak TYCTi, €KIHIIl Typhae Kapa
TYCTI JlakTap KeOipek 0oJajbl.

BpaxumakTunus aybIpybIHBIH caycakTap a3 KbICKapyblHAH TapThIN KeOipek
KbICKapyblHa JeiiH Oonran mimriHgepi Oap. Caycakrapbl KbICKa ajaamjap
reHoTuni rerepo3uroransik (Bb), meni cay amammap renortuni (bb) Gomasmsi.
Ocwl MyTanmsFa yIoblpaFaH ajaMmiap HISKIpeciH yipeHy cebenti Oy Oei-
ri ¢eHorunTe Herisri (B) reHiHeH Thic MomudUKATOp TEHIEP KaTHICYBIH/A
KOpiHyl aHbIKTaIAbl. MomudukaTtop peneccuB reHaep (n) TOMO3WUTOTANBIK
Typae Ooiica, caycakTapIblH Te3 KbICKapyblHA aybIln Kenemi. Moaudukatop
TCH/ICPIHIH JOMHHAHT aJIJIei TOMO3HTOTATAJIBIK TYPJE cayCaKTapIbIH KeMIpeK
KBICKapybIHA aJbIll KeJell, TeTeMO3UraTabIK TYpJe oOpTalia KbICKapybIHA
cebenii 60maBbl.
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Tipex ce3nep: amienb, HOaIedb, KyMYJIaTHB, HOKyMYJaTuB, IUICHOTpoOmus,
Moau(puKaTop.

Cypakrap neH TanceipMaJap:

Antens TeHIEpiHIH ©3apa 9CEepiHiH KaHai Typiepi 6ap?

Hoanmens rennepiniy e3apa ocepiHiy KaHAai Typiaepi 6ap?
KomnnemenTapnbIK fereHne HeHi Tycinecinaep. Onapra Mpican Kenrtipingep?
OnucTa3 KBIHBICTATYIBI MbICATIAAP apKBUIBI TYCIHIID.

[Homumepus neren He? [lonuMep reH aen KaHal reHaepre auTbuiaasl?

kv =

O3firineH opbIHAaY YIIIH TancsipMasap:

1-Macene. Apma eciMairiaae XIopoduuT MUTMEHTIH cHHTE3AeyIe 2 GepMEHT Ka-
ThIcagpl. OnapAblH 00JIMaybl MMTMEHT CHHTE3iHIH OY3bUTyBbIHA ANbIN Kelemi. Op
(epMeHTTIH CHHTE31 9p Typ ayTocomajapAa >KaimackaH TOMUHaHT (A jxoHe B)
renzepMeH epHekTeneni. Erep ¢epmenTrtin Gipi 6oiamaca, eciMAIKTEp aK TYCTe,
2-(hepMeHTTIH O0IMAayBI capbl TycTe O0oybIHAa anbin Kenei. Exi hepmeHTTiH 60aMa-
YBI ©CIMIIKTIH aK TYCiH, €KeyiHiH OO0yl )KachlI TycTe OOIYBIH KAMTaMach3 €Te/i.
Erep murereposuroranbik apnanap e3apa OyZaHIACTBIPBUICA, YPIIAKTa ANBIHFAH
TUTHOPUATEPIiH Hellle MaibI3bl TEK JKAChLI TYCTe O0Maabl?

2-macene. Aam TepiciHiH Tyci eKi *yn Hoajuien reH meH OenrineHeni. BBCC
TCHOTHINTI aJaMAapiAblH Tepici Kapa, bbcc reHOTHMNTI agaMHBIH Tepici aK TiCTI
0omnanel. ['eHoTHNITe 3 MOMUHAHT reH 0oJica, Tepi Kapanay, 2 0oJjica apajibik, 1-ey
Ooica akray Oomambl. ApajiblK Tepi EpKeK Tepici akTay OOJIFaH oieNre YHICHTeH.
Omnap nep3eHTTepiHiH 6/ Oenirinae Tepi Tycl apalibik, akray; 2/ Oenirinae Kapanay
JKOHE aK OosraH. Epkek IeH ofeniiH FreHOTHITIH Tall.

3-macede. TaybIKTapAbIH asFbIHIA KAYBIPCHIH O0TYBI €Ki )KYIT HOAIJIEI I'eH JKaFbIHaH
OenNTijeHIN HOKYMYJIaTHB TTOJIMMEP THIITE KbIHbICTANAABl. Erep reHoTunTe jomMu-
HaHT r'eH 0oJica, TaybIK asFhIH/A KAYBIPCHIH Naiia 00asl, erep TeHaep PeneccuB
0oJca KaybIpChIH Maia OOJIMa/Ibl, asFbIH/IA KAYBIPCHIHBI KOK TaybIK JTOMHHAHT
TOMO3HIaTajIblK KaybIPCHIHABI dTel IeH Oynanpacteipsurranaa ' ne 120, I, ne
1120 GanmamaH aabIHIb, t, ypnarbiaeig HEIIeyi TUTOMO3UTaTANIBIK 00Ta b7
4-macene. JKbUIKBUTAp JKAJBIHBIHBIH KYJIpeH TyC Oenrici eki Typii ajuielb
OonmMaraH JOMHHAHT T€H KaThICybIHAa gamuael. Onapna B kapa, b capreim tyci
epHeKTeimi. backa xpomocomana xaitmackan I ren; B xone b reraep GpyHKIMACHH
TOMEHJIETe I XKOHE aTTBIH TYCi KYATYC OONBIN Kamajsl. |'oMO3HUraTalbIK KYJIipeH
Tyc OMe MEH CapFbILI JKaJIbIHABI alfblp OynaHmacTeIppuIFan. T Te KynTyc arrap
anpiarad. Onap e3apa Oynanpacteipeurranga I, 12 kynmiper Tyc 3 kapa xoHe
Oip capfbIlI JKaNbIHABI 3aTTap ajblHFAH. bynaHmacTelpyna KaThICKaH OWe MeH
alFpIpabIH, T | XKOHe F2 MUTHOPHUI aTTapAbIH TCHOTHUITIH aHBIKTA.



23-§. O3I'EPTTIITIKTIH KAJIIIbBI 3AH/IbIJIBIKTAPbI

O3reprilmrTikTeH OpraHu3Mje >KaHa Oenri MEH epeKUIeNiKTep naiiia
Oonazpl. ©3repyuIislik TYKbIM jKOHE TYKBIM OOJIMaFaH ©3repriliTikke OesiHeni.
TykpiMbl OonMaraH ©3repriliTik (EHOTUNMUKANBIK ©3TeprilliTik Jem Te
aranazpl. DeHOTUNHMKANBIK ©3TEePrilliTIKTIH €Ki Typl 0ap: MOAM(UKAIUSIBIK
KOHE OHTOTEHETHKAJBIK ©3reprimTik. OHTOTeHETHKAIBIK ©3TeprillTiKk — Oy
OHTOTEHE3 Ke3eHiHAe HOCUIMIKTIH muddepaniman OeICeHIUTITT HOTHKECIH IS
JKy3€re acarblH, KOpIIaFraH OpPTaHBIH ocepiHe OalIaHBICTBI OoIMaraH
e3reprimTik. MoaudUKANMsUIBIK ©3TepPrilliTiK CHIPTKBI OpPTaHBIH oCEPiHJIe
(denotunTe nmaiiga GoIaTHIH ©3TEPTIMITIK.

TyKpIM KyalalWThIH ©3reprilliTik TeHOTUNTIH e3repyl HOTHXKECIHIe Maija
OonFaHbl YIIiH TeHOTUMHUKAIBIK ©3TePTIlITIK JIeN Te aTanajbl. | eHOTUIHKAIBIK
©3TePTIMITIK TYpJepiHe KOMOMHATHB ©3TEPTilITIK, MYTAIUSIBIK ©3TePTillTiK
kipeai. KomOuHaTuB e3reprimTik Meio3 MpOIEeCiHAe TOMOJIOTHSIIBIK XPOMO-
coMalnapIblH e3apa aJacybl, MeHo3bplH aHadaca Ke3eHIHAE ara-aHa XpOMO-
COMaJIapbIHBIH TONIOCTEPre Ke3MEHCOK TYpAE Tapajdybl MEH YPBIKTaHY IPO-
LIECIH/IE aTa-aHa raMeTajapbIHbIH Ke3/1eHCOK KOMOMHAIIMSIIAHY bl HOTHXKECI.

MyTalmsuIbIK ©3repriliTiK aF3a TeHIepi MEH XpOMOCOMAIaphIHBIH Calachl
YKOHE CaHbI )KaFbIHAH ©3Tepy HOTIIKECI €CeTTeNe]Il.

MyTauuMsJblK e3repywiiik. «Myrauus» araybl I[OHIE aJIFAlIKbl PET
roJulaHAuSIIBIK TeHeTUK FanbiM [ [le-Dpu3 enrizai. On ken KblU1AapaAbIH Oapbl-
CBIHJIa ©CIMIIKTEpAE YIIBIPAUTHIH MyTalusuiapeia yiiperin 1901-1903-xbu1-
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Japbl ©31HIH MyTaIMsUIBIK OUTiMIH *apatThl. Kazipri KyHae myTamus TOIIMiH-
7€ aJ/IbIHFBI UesIap TOMEHACT1IeH:

MyTalMsIap KEHETTEH Maiijia 00yiapl, TApMaKKa e eMec KoHe KoOeileTiH
©3TeprillTiK;

MyTalysuiap MHIUBUAyaAJl XapakTepre He, SFHU MOMYJIIUSHBIH KeOip
WHJWBHUATEPIH/IE TTaiia 00Iabl;

MyTalusIap HOTWKECIHAE carla )KarblHaH e3repysep naiiaa 0omasl;

MyTamusyIap 9p TYPJIi KepiHicTepae OOJbII, Maiiaanbl )KOHE 3USHIbI, HEH-
TpaJl 00Tybl MYMKIH;

MYyTalMsUIapAbIH YIIbIpaybl YUPEHUITEH ar3aiiap caHbiHa OaliIaHbICTHI,

yKcac Myranusiap OipHemie per maiga 0oiybl MYMKiH. MyTalusibiK
OuTIMI KEeWIHHEH >KaH-)KaKThl JaMbBITBUIIbI JKOHE MYTalMsUIAPbIH KONTETeH
TYpJIEP1 aHBIKTAJIIBI.

I'en myraumsiiapsl. ['eH MyTanuscel MoJieKyaiap Jopexene maiiaa 6o-
naabl. 'eH MyTanuscbl Kenl >kardaiina (eHOTHNTe >KaHa OENriHl JaMbITajbl.
I'en wmyramusiiapbl HYKJICOTHTTApABIH CaH >KaFblHAH apTybl, OPBIH aj-
MacybiMeH otefi. JJHK meri HykJ1ieoTUTTaphIHBIH OPBIH aIMacyhl €Ki TYPJIi:

a) Olp mypuH a30TTbl HETI31HIH EKIHIIl MypUH a30TThl HEri3l Hemece
Olp MUPUMHAWH a30TTHl HETI3MIH EKIHII MHPUMUIAH a30TTHl HETi31 MEH
aJIMacybIH TPaH3MLIUSA JCT aTalIbl;

0) mypuH HETI31HIH NUPUMUIUH HEri31 MEH KepiCIHIIEe, MUPUMUIUH He-
Ti31HIH MypUHMEH aJIMacybl TPAHCBEPIIMS JICT aTalabl.

JIu3uH aMUHOKBIIKBUIBIHBIH Koabl AAA nem UAA T1e e3repyi,
rinytamud koAbl KAT'men YAI'ka esrepyi myMkiH (57-cyper). Op KaHpaaii
AMUHOKBIIIKBUTB KOJIBIH MyTamus cedenti TepMuHTOp YAID' KOAbIHA e3repyl
MOJIMTICTITU/L Ti30€Ti CHHTE31HIH epTepPEK asKTaTyblHA aJIBIT KEJIe/Ii.

['erepo3urora ar3zajga maiina OolyblHa Kapanm €Ki Typre OesiHenl:
1. lomunant myTtamusinap. 2. PeneccuB Mmyranusiiap.

JIoMUHaHT MyTanusuiapra MOJUIAAKTHIUS (apThIKIIA CAyCaKThIH), YJIKEH
(ko3 mepAeciHIH Kblpanacybl), OpaxugakTWius (KbICKa CayCaKTBIK) CEKLI-
ninep Meicant 6onaasl. PereccuB MmyTarusiiapra reMoims, JaITOHU3M, TyMa
KOPLJTIK, aIbOMHU3M CEKIIIiIep MbIcal 001a Ibl.

Erep myranust nomMmuHaHT 0oJica, OIpiHIII YPIAKTHIH ©31HE-aK KYy3ere IIbl-
razpl. PerieccuB ekiHII KU OJJaH KEHIHT1 yprakTapra maiiia 60aysl MYMKIiH.

MyTtanusiapablH Kelin IIbIFy ceOenTepiHe Kapail: CIOHTaH KoHe
UHIyLMpJaHFaH MyTaipsuiapra  Oemmineni. CHOHTaH —MyTalMsUiapAbl  KETIpin
MIBIFAPYIIBLI CEOCTI aHBIK €MEC, OJ1ap ©3-031HEH Maiia 00IaThIH My TalUsIIap.
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57-cypert. I'er myTanuscel. 1 — myramusnan anasa JJHK sxoHe Oemok TpyKTypacsr;
2 — myTarusagad coH JIHK sxoHe Oe10K CTpYyKTYpachl.

AiiHala omemzae MyTareH ceOenrepi kKem 0ojica, onap CHOHTaH
MyTaIsuIapabl OipHEIIe PETKE achIPhI sKiOeperti.

Wuaynupnanran MyTanpsuiap (KeTipill MIBIFapbUIFaH MyTalusiap) agam
JKarblHaH OeNTiIl MakcarrapAa Tmaiina Oonaapl. MyHnmail MyTanusiiapabl
KEJITIPIN MIBIFapyIIbl MyTareuaep 3 Tonka OemiHenl: GU3NKaNbIK (paIuOKTHB-
TIK HypJiap, PEeHTI€H HYpJIapbl, TEMIIEpaTypa); XUMHUUIIBIK (OpraHUKAJIbIK KOHE
AHOPTaHUKAJIBIK 3aTTap); OMOJIOTUSUIIBIK (BUPYCTap, TOKCUHIIED).

TyKpIM KyanaymbUIbIK OepilylHe Kapal reHepaTHBTIK )KOHE COMATUKAJIBIK
MyTalusUIap aXbIPAIBIT TYpaabl. [ €HEpaTUB MyTanusiap, SFHH >KbIHBICTHIK
Kacymianapaa maiga OoJaThlH JKOHE HOCUIICH-HOCUITE OTETIH MyTamusiap.
Taburatel OOMBIHIIA T€HEPATUBTIK MyTalUsIApABIH COMATUKAIBIK MYyTallus-
JapjaH aillbIpMAallbUIBIFBI JKOK, cebell ekeyl Jie XpoMmocomalap CTpyKTypa-
CBIHBIH ©3Tepyl HOTHXKECIHAE Ky3eTuieni. bipak xy3ere acy KacueTi, Taburarra
JKOHE CEJICKLIMAIAFbI POJIl MEH aibIpMaIlIbUIBIFEI Oap.

CoMaTHKanblK MyTalusuiap COMaTHKaJbIK >Kacyllalapia maina Oomblm,
KBIHBICTBHIK KOOCH0 apKbLIbl HOCUIACH-HOCUIre oTnelal. bipak >KbIHBICCHI3
TYypze KeOerol ar3aiapaa oCbl OSNTLI ypITaKTap naiiaa 0omabl.

Afzanapypl KOpIIaFaH OpTaFa KaJIBIITACyblH KaMTaMachl3 €Ty MyTallysuiap
A TAJTBI, TIPIILUTIK OCJICEHTICIHE 9Cep CTIEHTIH MyTaIusuIap HeUTpa My Talysuiap
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JIeTI atajiaibl. AF3aJIapIbIH JKacay TIPIIUTITIH TOMEHIETY MyTarysiyIap KapThl JeTajl
MyTaIysuIap e araiajpbl.

58 cyper. Xpomocoma myTauusinapsl. (AnadaBuTTiH opOip Tamrackl Oip TeH A€l albIHFaH).

Kaptel neran mytanusapra Kirli askThl KOWJIap MEH TaybIKTapAbl MbICAI
eTill alybl MYMKIH. EMOpuoHai siku mocteMOpHOHA ecyiHIH OacTankpbl 3TanTa
KYOBUIBIC aJTBIIN KEJICTIH MyTaIsUIap JIeTaab MyTalysiap eIl araiajpl.

Xpomocomasiap MyTalusiiiapbl. OpOip OMOJIOTHSIIBIK TYpi Oacka TypaeH
XpOMOCOMaNap/AblH CaHbl, MIlIiHI, KeJeMl MEH ©3relleleHei. XpoMocoMa
CTPYKTYPACBhIHBIH ©3T€pYIMEH THIC MyTallHsUIap XpOMOCOMa MyTallusiIaphl et
aranansl (58-cyper).

Jesienusi — XpoMocoMa opTa OeliriHiH >KOFaIybl, TyIUIMKAIMSA — XPOMOCO-
Masap keii0ip GeiriHiH ekl ece ecyl; HHBePCHsl — XpoMOocoMa KeiOip OeniriHiHIH
03 opHbI 180° ke e3repyi; TPAHCJIOKAIMSA — HOTOMOJIOTHSUIBIK, XPOMOCOMAIapIbIH 63
apa KelOip OeneKTepiMEH OpbIH aIMacybl.

I'enom myTanusiiapsel. [lommmmonus—xpoMocomIIap Tarion]] KUbIHTHIFIHBIH
€Ki ece apTybl. FampiMmap eciMaiK YpBIKTapblHAa KOJXMIIMH 3aTBIMEH dCep ETill
KelTereH nomuruiony ¢opmanap anapl. KonxuiH 3arel OestiHyl YPBIKTBIH Maiia
OomybIH Oy3a/ibl KOHE HOTIDKENE MHUTO3IBIH aHadas3achlHIa XpOMOCOMOJap €Ki
TIOJTFOCKE TapajiMaii aHa >kacyIiia OpTachIH/IA KaJlabl.

[Monmronus exi Typ:i 00s1aabl: ABTONOIUIIONIUS KIHE AJIJIONOIUILION-
Ausi. ABTONOJTUILIOWAUS Oip TYpre THICTI ar3a XpOMOCOMAJIAPBIHBIH Kappasibl
apTybl. ABTONOIMIUIOWATAP TEH-TeHAIr (4n, 6n, 8n >koHe Oackaiap) MEH Terie-
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TeHmikei3 (3n, 5n, 7n >koHe Oackamap) OemiHemi. Terne-TEHJIIKCI3 aBTOMOH-
TUIOU/ITE XPOMOCOMACHI TUTLIOWI OOJFaH ar3alapra KaparaHza Tasi, SKarbIpak, Ty,
KEMIC YPBIKTapbl YJIKEH O0majbl. AJUIONONUILIONATEP 9P TYPJl Typre THICTI aF3a
XPOMOCOMAJIAPbIHBIH OalIaHbICYbIHAH Taiia Oonaapl. AJUIONONMUILIONIHS TYPIep
apa Hmyparail arzamapAarbl XpOMOCOMa >KHHAFBIHBIH Kappajibl apTybl nedmi. XX
racbipriblH, 20-xbuiaapeiHaa [WJ1. Kapnemenko opamaxansipak (Brassia olerace-
ae) meH 1moMbIpbl (Raphanus sativus) 6y,Z[aH,Z[aCTLIpBIH I[I/II‘I/I6pI/IJ'I arraH. MyHait
TYpJiepapaiblK JIUTHOPUATEPAiH BEreTaTUB MYIIENepi KYIITI Jambica Ja ojap
ypbIKChI3 OomraH. Cebedi Typrepapaiblk TUTHOPHATEPIE XpoMocoMasap caHbl 18
Oorca 1a onmapapiH 9 opavKanbIpakka, 9 TYPHINKA THICTI OOJFaHABIFBIHAH OJIaPIbIH
XpomocoMariap Oip-OipiMEeH KOHIOTAIMsLTAHOAMIBI JKOHE HOTWDKEIEC TaMeTaapiblH
maipa Oomysl Kambimel Oapmaiinel. I. JI. KapmeueHko TyKpIM MeH akKy
rameTalapbIHBIH KeHOIpeysepi €Kl YPIaKThIH XpoMOocoMasiap *UbIHIBICHIHA (9R+IB)
W€ CeKEHIIrH aHbIKTaAbl. MyHnail IUIUION] KUHAFbl XPOMOCOMara M€ YPBIKIIIBI
YKOHE IIIaH/Ibl FaMETaJIAPbIHBIH 63apa KOCBLUTYbIHAH 36 XpOMOCOMAbI TETPAILION]]
ypriak Oepy1in eciMiK abiHAbL. brumaiineH Terparuions (28) sxoHe rexcarutons (42)
XpoMacoMalibl, KO3aHbIH TeTparuions (52) xpoMacoMalbl Typliepi 0ap.

AHeyIUI0Ausl JKaFAaiibl XpoMOCOMasap CaHbl apTybl HEMECE a3arobIMEH Oaii-
naHbIcTHI. Keiibip ke3neprie Meio3 mporecinae XxpoMocoManap eKi KpI3 JKacyliara
TeH OeminOeyi MyMkiH. MyHma Oip ramerara Oip, €Ki HEMece YIII XpOMOcoMa
apTHIKIIIA, EKIHIII TaMeTaFa COHIIa XpoMocoMa keM Oenineni. Erep 3urorana Gip
XpomMacoma apThIKIIa 0ojca TPUCOMHK, Oip XpoMmacoma KeM 0ojica MOHOCOMUK,
Oip KYIT apTHIKIIA 00JIca TETPACOMHUK, Oip KYIT KeM 0ojica HYJ/UTCOMHK Tl ara-
nael. XpoMOCOMaIap/IblH CaH JKaFbIHAH apThIKIIA HeMece KeM Oomybl (heHOTHII-
TE eIeyJIl e3repysiepe KEeTIPI MIbFapaIbl.

¥phIK KyaJlaylIbUIbIK ©3T€PrillTIKTIH TOMOJIOTHSIIBIK Karapiap 3aHbl. ¥ prHak
KyaJaylIbUIbIK ©3TeprillTIKTIH TOMOJIOTUSUIBIK KaTapiap 3aHbl aTakThl OpBIC
rameiMbl H. V. BaBunioB >xarbiHaH Oujail TopizecTep >KaHYSCHIHIA JKapaTKaH.
Byn 3anra kapaii, erep eriH skepnepi KaHysiChlHA Kipyini Oip ypnakTa OipaeH-
01p YpBIK KyalaylIbUIBIK ©3reprilTik Oailkauca, COHAAl YPBIK KyaJlayllIbUTbIK
©3TeprilITiK OHBIH 0acKa yprakTapblHAa Ja YIIbIpaybl MyMKiH. EriH sxepnepmin
Oupmaii, apma, CyJibl, Taphl, XKYrepi, Kypill yprakTapblHIa KeHOip OenriiepiHiH,
MOCEJICH, JIOH TYCIHIH aK, KbI3bUI, Kapa, alllblK TYCTe OOJYBI; IOH MIIIiHICPIHIH
JIeHTeJIeK, COMaKIa OOoMybl; TIPIIUTIK TOpi3iHEe Kapail Ky3ri, KeKTeMri, KapTbuiai
KY3ri, epTe, Kemki (opManapelHia KalTalaHyblH Kepy MYyMKiH. YPBIK
KyaJaylibUIbIK ©3TepyIICHIITHIH TOMOJOTHSUIBIK KaTapiap 3aHbl JKaHyapiapaa
Ja ©3 IennMiH Tabamel. Ocipece, aTbOMHM3M OMBIPTKAIBI KaHyapIIapIblH
OapIbIK CHIHBINITAPBI — OATBIKTApP Cy/a JKOHE KYPIIBIKTA yKacaylibuiap, CyAipeim
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KYPYIIUIEp, KYCTap CYTKOPEKTUIepre THICTI ypriakrapaa, Typieplae Ky3eTuUIe.
¥pBIK KyanaylIbUIbIK ©3TeprilTIKTIH TOMOJIOTHUSIIBIK KaTapiap 3aHbIHA HET137eIi
CEJICKIIMOHEPIIEP MOJIEHU OCIMAIKTEp/iH Oall KOJIEKUMSCHIHBIH TONTAyFa MKOHE
OJ1aH ’KaHa CYPBINTAPbIH IIbFapy/a MaigananbuIabl.

Momnuxanusibik  e3reprilmik. bip Typrm reHoTunke ue ar3anapia
CBIPTKBl OpTa KYOBUIBICTAphl ocepiHAe Taiga OonarblH  (EHOTUITHKAIIBIK
Kapama-KapChUTBIKTap MOAM(PHUKAIMSIIBIK ©3TeprilTiK Jen araigausl. [eHoTtun
©3repMEreHIIr YIIiH MOAU(DUKAIMSIIBIK ©3TepPriliTiK HOCUIICH-HOCUITe ©THEeH/I1.
MoupuKaMsuIbIK, ©3reprillTiK MOMUIAIMSIAFEl AHTApIIBIKTAN OapIbIK aFr3aiapra
TOH EKSHIITIMEH XapakrepiieHemi. MomupUKaIMsIbIK ©3TeprilliTiKk  OOWbIHIIA
KUHAJIFAH MOJIIMETTEp HYKJIEUH KBIIKbUIIAPBIHAAFEl YPBIK KyaJlaylIbUTBIK
aKrapar KaHjai etin (eHoTHurTe mnaiiia 60IybIH TyCIHyTe KoMeK Oeperi.

Op KaHIal Tipi 3aTThIH MOP(OIOTUSIIBIK, (PU3HOIOTHSIIBIK, OMOXUMUSUTBIK,
Oenri-KacHeTTepl KUBIHABICHI, SIFHU (DEHOTUIT TEK KaHa ara-aHa/IaH aJbIHFaH TeH-
Jep FaHa eMmec, Oipak Oenriil JeHreiie coi ar3a JIaMbIll JKaTKaH OPTAaHbIH CaH
alryaH KYOBUTBICTaphI ocepiHe e OailaHbICTHI.

MomuKaIMsUIbIK,  ©3reprilTiK Cy aroTabaHbl ©CIMIIT  KaIlbIPaKTapbIHBIH
MIITHI  ©3repriuTirii  MbIcall €Tl KenTipy MyMKiH. bip  ecimmik  Ty61
JKaITbIPaKTap/IbIH Cy aCTBHIHJIAFGI JKOHE Cy OCTIHJIET] >KanbIpaKTapbIHBIH MIIIHIMEH
epeKIIeieHce Jie, OoNapiablH reHotwri Oip Typmi Oomampl. JKamblpakrap minIiHi
YKAPBIKTHIKKA OalTaHBICTHI.

Bip reHOTHIITIH CHIPTKBI OpTa JKaFlaiblHA Kapar op Typii (DEHOTHIITI JKy3ere
HIbIFapa ajy IIeKapachl peakiys HOpMachl JeTl arajiajabl. MoauQuKaIsiiblK, e3rep-
TIITIKTIH SBOMIOIISIIBIK MOHI CONAH KYpayiFaH, OJl ar3ajapra ©3 aHTareHe3iH[e
CBIPTKBI OpTa KYObLIbICTAphIHA KAJIBINITACKII KaFal xKaparaabl. Peakius HopMacel
KeH OOJFaH ar3ayap TaOWFU TaH/AAy/a KOMAWIbIKKA e Oosaibl. AF3aiapibiH OOMbI,
Maccachl, TMIMEHTALMSCHI )KOHE COFaH YKcac KemTen Oenruiep MOau(UKAIHsIIbIK
esreprimrikke ne. MonudukarysiiapapH Kl MBIFYbI aF3a]a OMOXIMHUSIIBIK )KOHE
(hepMeHTaTHB peaKIUsLIap/IbIH OJ1 HeMece OYJT KarblHa e3repyiHe OalIaHbICTHI.

Tipi ar3amapaeiy Oenri KacueTTepi, MoceseH, Tepiie MUIMEHTTIH ICTeN IIbFa-
PBUTYBI OpHHE TEHOTHIIKE OailmaHbpICThl. bipak Tepimeri mMUrMeHTTIH maiina 6o-
JybIH KYH HYPBIHBIH MeJepi Oenriieiai. benriniy jky3ere mibFybl TeHOTHIITIH
Oenriti Oip CHIPTKBI OpTa acepine uenirine (oeputymenairi) oaitanbictel. COHBIH
yIIiH Oenrii Oip sKepie TapaFaH >KYFBIMIBI aybIpyiiap MEH COJI )KepIeTi TYPFbIH-
JapIbIH OapibIFel Aa aybipa OepMmeiai. O TEHOTHIITE COM aybIpyFa KYMCAKTHIFbI
Oap aybpIpymap FaHa )KY3ere MIbIFaIbl.
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AF3aHBIH CBIPTKBI OpTa YKaFIaibl 9cepiHe KayaObl CO dcepre KaIbINTaCyblH
Oourmipeni. TeHi3 JeHreiiHEH >KOFapblFa KOTEPUITeH CailblH ajjaM KaHbIHIA
SPUTPOITUTTEP/IIH CaHbI KeOelheni. Anamaapaa a3 alblHaa Tepiie MeJaHWHHIH
ke0eroi, jkaHyaprapia >KYHHIH CaJKblH TYCYIMEH KaJIBIHIACYbl la >KaFaaiira
KaJplracaapl. OCIMIIK KapBIKTHIK a3 TYCETIH JKep/ie ecipiice, OHbIH JKambIpak
TUTACTUHKAJIAPHI YIIKeke i, sFHr (DOTOCHHTE3 TMaiiia OOJBII JKy3ere acaibl Ja Cojl
JKarmanra KajablITacabl.

Ar3anap/pIH MeJiep Oenruiepl ChIPTKbl OPTaHbIH JKaFJalibl CepiHe KaparaH-
Ja KyITi e3reperi. MoaeHu eciMAIKTep/iH OObI, >KanbIparbl XKOHE YPBIKTAPhI-
HBIH CaHbl, OHIMALUIII, YW >KaHyaplapblHBIH CajMaFbl, CYT OHIMJLIIIT OJapisl
acblpay >koHe Oary karnaiibiHa OaitanbicTel. OaH 6acka Meniepsi OenriiepiHin
YPBIK KyalaylIbUIbIFBI MEH CaH allyaH/bIFbl ©3apa OHE KON jkKaKrama ocep
€Tyl TeHAepAiH KbI3MeTiHe OaitmanpicThl. COHBIH YIINIH MOJIIepii OeNnriaepaiH
ypriaK KyaJlaylbUIbIFbl MEH MOAM(UKALIMSIIBIK ©3TEPrillUTIKTI YUpEHye apHaibl
CTaTHCTHUKAJIBIK 9/IICTEPIHEH TaialaHbUIa/IbI.

byn omicrepaiH MarblHACKI TOMEHIETUICPICH KypasFaH: YHWPEHIN >KaTkaH
OCIMIIK CYpBINTaphl, XaHyap TYKbIMIApbl MEH OJapAblH OyIaHIacThIPBLTYBI
MYMKIHJITIHIIE KeOlpeKk eKuiaepl ToxipuOere TapThuiaabl. OnmapmabiH opOipiHe
YHUpeHUTIN KaTKaH OeNriHi ©pHEKTEYIll MeJIIepili KOpPCEeTKIIITep, MOCEJeH:
Maccachl TIpaMM HeMece KWiorpammiaa, OOHbl CaHTHUMETp HEMece METpIe
AHBIKTANABL. AJIBIHFAH JQJENJEp HET3IHAE BapHAllMSUIBIK Karap MeH rpaduk
Ty3Ulem e YHpeHIn JKaTKaH OeNTiHIH opTama KOepPCETKIllll aHBIKTaIa bl
MomdurkanusuibIK ©3reprilTik MEAUIMHA/IA aca MaHbI3Fa ue. Opoip aypy peakuus
HOpMachIHa OAITAHBICTBI TYP/E 9p TYPIIl afaMaap/aa TypIIiiie Keiryl MyMKiH.

Tipex ce3nep: TpaH3ULKA, TPAHCBEPLIUS, A€TeN, AYIUIHKALIMSA, HHBEPLHS,
TPaHCJIOKALIHS.

Cypakrap neH TanceipMaJap:

1. ¥pbIK KyanaylbUIbIK ©3TeprillTiK KalblHAa alThIl Oep.

2. I'en myTanusinapsl He?

3. I'eHoMm MyTanusIapelH cunarran oep.

4. MonnbuKausuIbIK ©3TepriliTiIKTepIiH MOHIH cHTaTTai oep.
O3nirineH opbIHAAY YIIIH TaNCBIPMA:

«MyTanusapIsiH MaHBI3ED) TaKBIPBIOBIHA pedepar xKas.
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24-§. TEHETHUKA )KOHE AJIAM JEHCAYJIbIT'BI

AJlaM JIeHCayJIbIFbIH CaKTay, MBICBIKTAY MOHE KBIHBICTBIK aybIPYJIapablH
aJJIbIH alyJa TeHeTHKa MOHIHIH 0eiMaepi — agaM TreHeTHKAChl MaHbBI3Abl OPBIH
aTKapaspl.

Anam Homo sapiens TypiHe colikec OOJbIN, OMOJOTHUAJIBIK TEOpHUsIIapra
Kapail OpraHuKaJbIK ONeMHIH Kocma Oelliri MeH y3aK KaJFacKaH SBOJIO-
IUsl Ke3eHIHIH HoTwkeci Oomnbim TaObutampl. Com cebenti Ae Tipl ar3aiapra
KOJIZIAHBUIATBIH JKaNMbl OHONIOTHSUIBIK — 3aHABUIBIKTap aJlaM YpbIK Kyasay-
HIBUTBIFBIH YHPEHYAE KONAaHbUIAIbI.

AnaMHBIH TMIIIHASTYIHAE OHBIH MYIIENIK oJeMi IISKIPECIHIH >KOFapbl
CaThICHIH HEJIeylHE KAJMBITCHETUKAIBIK KYOBUIBICTApMEH Oipre oJieyMeTTIK
KYOBUIBICTAp J1a YJIKEH MaHbI3fa ue OonmFaH. AaM oJleyMeTTIK OpTaja )KacaraH-
IbIFBIHAH, OJIapJa JKOFapbl JKylke OeJceHAUNriMeH OalnaHbICThl OOJIFaH
KaOieTTepi — akplI, CaHa, ce3iM, KaOUIeT, coiiey, eHOCKTEeHY CeKUIIl KabiierTep
naiina OosraH. bysl epekiienikrepAiH TYKbIM KyaJlaylIbUIbFbl ©T€ Kypaesi
OOJIbIN, OJ1 TeHETHKAIBIK >KOHE QJIEYyMETTIK KYOBUIBICTAp TIi3IMIHIH KajIlbl dce-
piHze xy3ere acbipbiiaasl. COHBIH YIIIH JI€ a/laM T€HETHKAChIH YHPEHYIEe OHBIH
TaOWFaTTa >KOHE KOFamJa TYTKaH OpHBIHAH KEJiM INBIKKAH ©31He TOH >KaKra-
PBIMEH KUBIHIIBUIBIKTApl Oap. AJaM TEHETHKAChIH VHpEHyle TIeHETHKaHBIH
JUTHOPUNITEHY SMICIH KogaHyra OomMaiiapl. OTOachlHIa MEP3eHTTEP CaHBIHBIH
a3[BIFBIHBIH O€NrT MEH KAaCHeTTEePIiHIH TYKBbIM KyalaylIbUIBIFbIHBIH CaHATyaH-
JBbIFBIH aHBIKTAy MYMKIHIIMH OepMeiisi, conm ceOenTi agaM TYKbIM Kyasayllbl-
JIBIFBIHBIH T€HEOIOTUSUTBIK, CUTOTCHETUKAIIBIK, HMMYHOJIOTHSUTBIK, OMOXUMUSUTBIK
KOHE TOMYIISIMSIIBIK CTATHCTUKAIIBIK SHICTEp KOMETiH e YHpEeHLIe .

AJlaM TEHETHKAachl aJilaM JICHCAYJIBIFBIH JKaKCapTyla MPaKTHKAIbIK MaHbI3Fa
ue, aJamJarbl TYKbIM KyaJlaylIbUIBIFBIMEH ©3TeprillTiri 3aHAbUIBIKTap MO-
JIeKyna, JKacylla, OpPraHW3M MeH MOMyJSIIUsS Jopexesepinae yipeHin, Oenri
KOHE KACHETTEPIHIH KAJIBINTHI JKOHE TMATAJOTHSUTBIK O KaFdaiIapbIHIaFbl
TYKBIM KyaJlayIIbUIBIFBI MEH ©3TepyiHIH 3aHAbUIBIKTapbIH Kaparaabl. Anam
T€HETHKACBIHBIH ~COHFBl JKBUIAAPbl KOJ JKETKI3TeH IKETICTIKTepl TYKbIM
KyaJIayIIbUTBIKTBIH MOJIEKYJTanap KypbUIBICHI, MyTallys JKOHE OJIap HOTHDKECIHIE
KNI IIBIFAaThIH KBIHBICTBIK ~ aybIpyJIapAbl YHpEeHYy MYMKIHAICIH Gepeﬂi
KBIHBICTBIK aybIpYIap KbIHBICTHIK AKIAPATThI CAKTaY, YPIAKTaH-YPIIaKKa 6TK13y
TMIPOIIECIHIH 6¥3Hny HOTVHKECIH/IE KEJIIT IIBIFa bl )KOHE HOCUTICH-HOCUITe OTE]T.

Bbapnbik Tipi aF3anmap ceKUIOl ajaM TYKbIM KyalaylIbUIbIFbIHAA Ja MyTa-
[USUIBIK ©3TEPrilliTiK maiiga Oonaapl. MyTanusiapAblH alaM OpraHu3Mi KoHE
OeNCeHAUTIK TPOIECTEPiHIE KOPCETKEH JdcepiHe Kapail Mmaiganbl, 3WUSHIBI,
HelTpan, jnerab, KapThllaii JeTal Typiepine OemiHeni.

110



CoHFbl KbUIIAapAa opTa KacTarbl agamuapnabiH 70%-bIHOA KYTiIMEreH-
JI€ JKBIHBICTBIK ©3TEPTillITIK — MyTalUsIap/blH Kol YIIbIpaybl aHBIKTAJIFaH.
Ochl MyTanmsuiap eneyii TYKbIM KyajayIlibl ©3reprilmTik, agam OeceHIimi-
TiH JKaJFachlH MIEKTEYI, COHJai-aK, TIPIIUIIK XKOHE JKYMBIC OeJICeHALTIriHe
CaJIMaKThl 9Ccep KOpCETEeTIH aypyJiapbl KENTIpiN IIbiFapaabl. ByriHri xyHue
HeTi3r1 mpobieManapapiH O0ipi agaM reHO(GOHIBIH CaKTay apKbLIbl ICHCAYJIBIK
MBIKTBUTBIFBI OOJIBIT €CETITEINETI.

AJllaM TYKbIM KyaJlaylIbUIBIFBIH 3€PTTEY/A€ TOMEHJIET1 oJICTEpJIeH Maia-
JaHBLIAbL:

[exipe TY3y (TEHEONOTHSIBIK) OMICIHEH aJaMHBIH KAJBIITHl KOHE
aypy Oenri-kacueTTepiHiH ceOenTepiH YHpeHy MakcaTblHAa MYMKIHIILIIK
OappIHIIa KOOIPEeK YpHaKTapJblH HOCUI KaWbIHJAA MOJIMET TOITAar, aHau3
acay/a naimanansuiagasl. OCkl 9/1ic KOMETIH/E aJaMHBIH KONTEereH Oenriiepi,
COHBIH 1MIIHAE, HOCULAIK aypyJapiblH HICUIACH-HICUITE ©Ty 3aHJapblH
aHbpIKTay MYMKiH Oomanbl. [exipe Ty3y (T€HEOJOTHSIIBIK) 9/1ici KOMETiH/e
aJaMJIarel KacueT, OeHIMILUTIK jkoHe Oacka KaOiIeTTepiHiH JaMybl KBIHBICTHIK
KYObUIbICTapFa OalIaHBICTBl €KEHIIT T€HEOJIOTHSUIBIK OJIICTICH aHBIKTAJIFaH.
Mpeicanel, My3bIka, MareMaTukara OosraH Oedimaunik meH kaOiner. Illexipe
TY3yZ€ ©31HEe TOH POMI3IIIK OenTiiepeH maiaananpiiansl (59-cyper).

CHUMBOJIABIK Bearisiepain
Oesrizep MarbIHACHI
bi MBIPTKaIaH
Epkek P IRYMBIPTHAZ
JIAMBIFaH eri3uep
Op Typii
O onen JKYMBIPTKaJaH

JaMBIFaH erizzep

D—o Hexke . @ I'eTreposuroranap

TMpoGan YiipeHinin kaTkan
P . . Oenrire ue Kici

bip ara-aHaHBIH 59-cyper. Ulexipe Kypyna naiiaagaHblia-
Hep3eHTTepi TBHIH TEHETUKAIIBIK Oenrisep.
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I Menngen 3aHmapblHa TOH ajamMjapaa HOCUIACH-HOCUIre eTeTiH Oel-
ritepaiH OipHelIeyi TOMEHIe MbICal PETiHAe OepiireH:

JlomuHaHT Geariiep Peueccus Gearinep
Byiipa (reTepo3uroranap/a) mart Karter marmn
amTelH epTe Torinyi KanpinTs! mam
Capebl OoMaraH Imani Capsbl marmm
Koit xe3 Kexk Hemece xapa ke3
Cernkinuep Cernkinnepaid 6oimMaybl
Amnaca 6oi Oprama 6ot
ITonupaxkrunus CaycaxTap caHBIHBIH KaJIBIIITHI OOTYHI

Kebinece ayblpynmap pelieccuB TYpA€ HOCUIEH-HOCUITE ©Tyl TeHeolo-
THSUTBIK OJIIC KOMETiH/e aHbIKTaFaH. KaHT nuaberti, Tyma KepeHaiK, reModu-
must, IU30(pPEHUSIHBIH KeHO1p Typiiepi cojap KaTapbIHbIH. [ eHeonorus aaici —
€H yHHBEpcall, KapanaiibiM, KOJaiIbl 9fic 00bIM, OenriHiH Oip Hele yprakra
TYKBIM KyaJiayIIbUIBIFbIH aHBIKTAyFa HEeT13[e/ITeH.

[Hexipe Ty3y: MOTIMETTEpP JKHUIO, MIEKIPE TY3y HISKIpEH1 OaKpLiay, HOTHKE
a3y CEeKUIII OacKpIITapaa Ky3ere acabl.

ManimerTep TomTayma cypar-cypic-
TIpyZe, aHKeTaJap TOJTHIPY MEH Meau
[IMHA KOPIT1HEH OTKI3y )KYMBICTaphl aJbll
OapblIaabpl. ¥prakrap MIexKipeciH Ty3yae
npoOaH]l JKalbIHIa MOJIMET TOITAJAbI.
(ITpobann — ypmakrap mIeXipeci aHBIK-
Tallybl Kepek Oonran Tyira). [lpo-
OaHITHIH ara-iHl SIKU OMKe-CIHILIepIl
cubcrep nmen aramanel. LllexipeHiH op
Oip MymIeci kaibIHIa, OHBIH MPOOaHIFa
KaHIal KaTbIHACTHIFRI )KalbIHIa KbICKAIlIa
MOJIIMET JKa3bLIajibl, KeiliH omap rpaduk
Topizne epHekreneni. lllexipe Ty3uirenae
npoOaHiarel OCNTIHIH KBIHBICTHIKTATYBI
THIIIH JI€ aHBbIKTaca OO0JIabl.

Aymocoma oomunanm muninoe #coi-
woicmuikmanyst (A—D) — ayTocomanap-
Ja KaiJlaCKaH JIOMHHAHT TeHjaepre Oaii-

60-cyper. Ayrocomanarbl JOMUHAHT
TeHHIH TYKbIM KyaJIaFbIIITHIFbI.
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61-cypet. AyTocomMaarbl periecCuB reHHIH ~ 62-cypeT. X — XpOMOCOMaIaFbl PEIeCCHB
TYKBIMKYaJaFbIIITHIFbL. TeHHIH TYKBIMKYaJIaFbIILITHIFbI.

JaHBICTBI. MBICANIBI: MAMITHIH OYHPANIbIFbI, KO3 KapallblFbl, MUOMHS, Opaxu-
TaKTUIINS, TOMUAaKTUInA, pesyc dakrop (R+) Kan TonTapsl koHe Oackanap
(60-cyper).

Aymocoma — perneccuB TUNTE TYKbIM Kyanaymbuiblk (A—R) — ayTocomana
kKallllacKaH peleccuB reHjaepre OMIaHbICTbl. AJNBOMHU3M, HIAMaKailllbIK, KOK
Ke3, Teric mam, (enunketronypus, pesyc ¢akrop (Rh-), I kan ToOBI xkoHE
6ackamap (61-cyper).

X — xpomacomara OIpIKKEH JOMHMHAHT TE€HHIH TYKbIM KyajayllIbUIbIFbl
(X-D). Mpbicansl: KaHTCBI3 nuaber, /| BUTaMUHIMEH EMJEIMEWTIH paxur,
€KIHIII KypeK Tici 00Maysl, Tic IMalli KOHBIP OOIYHI JKoHE OacKamap.

X — xpomacomara OIpiKKeH, perieccuB reHHiH (X—R) TyKbIM KyasaybUIbIFbL.

Mpiicanbl: reMorINs, TATBTOHN3M, HamMa3IaM COKBIPIBIK (62-Cyper).

Y — xpomacomara OipiKKEH FeHHIH TYKBIM KyalaylIbUIbIFbl. MbICaJIbl: TH-
NEepPTPUX03, UXTHO3.

[{uTonna3MaTHKaNBIK TYKBIM KyalaylIbUIBIK — MHUTOXOHAPHS, XJIOPOIN-
JacTTap MEH IUla3Maja reHjepine OaimanpicThl. Mblcanaap: agamaapiaa Kepy
KYyHke arpouschl, MHTOXOHApHAN IMTOMATHS >XoHe Oackamap. Tek KaHa
aHa/IaH Mep3eHTTepre eTeal (Yiaapaa aa, Kbizaapaa f1a oip Typii Ky3eTuiemn).
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[{uToreHeTUKABIK 9J1iCI COHFBI XKBUIIAPhI YIKSH MaHbI3Fa ue Oomubl. On
azaMJia Ke3JeCeTIH HOCUIIIK aybIpylapAblH ceOenTepiH TYCIHIN aiy YIIiH
Oaranbl MaTepuan Oepeni. by ofic agaMHBIH XpoMacoMasap )KHMHAFbIHAA Kepi-
HETIH JI9pEXKeIeTr1 o3repicTepii 3epTTey MYMKIHIITIH Oepei.

Xpomacoma >KoHE TEHOM MYTalMsyIapbl UTOTCHETHKAJIBIK OJIICTICH aHBIKTa-
nanel. COHFBI JKBUIIAPHI Ke3 KEJTeH aJaMHBIH XpOMacoMa CaHBbIH OFaH eIl
KaHIail 3UsiH KeNTipMel, OHail jKoHe Te3 3epTTeyre MYMKIHIIK OepeTiH jkaHa
o/licTEp OMJanm TaOBUIIbI, MOCENICH, aJaM KaHBIH/IAFbl, KaH JICHKOIUTTEPl aXkbl-
parein anbiHAMEl koHe 37°C ;e KeKe KOpPEK OpTachlHAa ecipiiesl, ojapaaH
XpoMacoMaiap CaHbl MEH KYPBUIBICHI KOPIHIN TYPaThIH TMperaparrap AaibiHaa-
nanel. KeliiHpek agaM XpomacoMallapblH apHaibl Oosyslap MeH 0osy omicTepi
oinan TaOBUIIBI, OJlap XpoMacoMaslap CaHbIH CaHall ecenTeyldeH Oacka Kehoip
XpoMacoMaiapiarbl Oipranail HO31K e3repicTep/Il Jie 3epTTeyre MyMKIHIIIK Oeperti.

Ezi30ixk  a20ici OenrinepAiH  erizepne Jambill  OapyblH  YHPEHYICH
Typansl. Erizmep Oip KyMBIpTKa KacylIachlHaH >KOHE dp TYpJi JKYMBIPTKA
’KacyllachlHaH AaMuzbl. Bip >KyMBIpTKa ’KacylllachblHAaH JaMblFaH erizaep Oip
KBIHBICTBI JKoHE Oip-OipiHe eTe yKcac Oomajpl, eWTKeHi omap Oip Typaeri
TEHOTUIIKE M€, OJap/IbIH apachIH/Ia albIPMAIIBUTBIK TEK KOPIIaFaH OpTa oCepiHe
OaiaHBICTBL. Op TYPJ KYMBIPTKaJaH JaMbIFaH €Ti3aeple ara-iHi KU OIKe-
CiHI CHSIKTBI Oip-OipiHE YKCACTBIK OIp TYpJl SIKM 9P TYPJIl KBIHBICTHI OOJa/IbI.
NMMyHOTOTHSIIBIK 97Tici 3aMaHANIBIK SAiCTepIiH Oipi OOIBIN, O KaH TONTApbIH/A
KOHE PEe3yC-KYOBUIBICHIHBIH TYKbIM Kya/aylbUIbEbIH  YHPCHY HET131H/e Kysere
kenreH. Kasipri kesne agaM MMMYH Ti3IMIHIH TYKbIM KyanayIbUIbIK TYpJiepiH
yiipeHyne KomnmaneUIaapl. byn mgamymap cebenti OT 0GachlH YMBIMIACTBIPY MKOHE
pesyc-mpolreMaiaH KaybIpcak eIyiHIH alfbiH aly MYMKIH. Myiie >koHe yinanap
TPaHCIUIAHTALMACHI YILIiH JOHOPJIAPbI TaHJayAa OCHI 9JICTEH MalanaHbUIa bl

Buoxumusanvix 20ici. Anamaa Ke3eCETIH 6TE KOII aTOJOTHSIIBIK JKaF ai-
Jlap 3aT aJMacybIHBIH OJIETTETiAeH ©3repiCiHAeri TYpil e3repiCTep/iH XKy3e-
re acyblHa OalaHBICTHI OONAAbl, MYHBI THICTI OMOXMMHSUIBIK OIICTEP MEH
aHbIKTayFa Oosabl. bysr oicTiH KeMeriMeH KaHT AualeTi aybIpybIHBIH ceOer-
Tepi 3eprreneni. byn aypy ackazaHacThl (YiKbl) O€31HIH KaJbIIThI KbI3METIHIH
Oy3bUTybIHa OaillaHbICTBI O0Manbl, Oy 0e3 KaH WHCYJIUH TOPMOHBIH a3 Oeuimn
meiFapagel. HoTwkene KaHaarbl KaHT MeJIIepi KeOeHinm ajgam ar3achbIHIaFrbl
3arTap aaMacybIH/Ia TePEeH e3repicTep OalKamaipl.

Honynayuanvlk cmamucmuKkanslK 20ici TCHETUKaHBIH €H KEPeKTl oiicTe-
pinig Oipi. Ilomymsanusina on Hemece OyJl aJUIeIiH TacylIbUIap CaHbl (KEKe
aIBIHFAH aJaM TEHOTHIIIH €MeC) JKOHE TYpPJl TEHOTHUNTEPIIH MaibI3aapaarsl
KaTbIChl, SIFHU TE€HO(OHI CTPYKTypachl aHbIKTanaabl. 1908 >KbUIBI aFbUIIIBIH
maremaruri [. Xapmu sxoHe Hemic aHTpororeHeri B. BaitaOepr kazip Xapmu-
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BaitnOepr 3aHpl nen aranarbiH (OpMyJaHbl iCTeN IIBIKTHL. by 3aHFa cai,
MOMYJISIMAAA TeHOTUNITEPAIH KATBICHIH ecenTten Ta0y MYyMKiH. bip reHotum
My1enepi (MpIcaibl peLecCMB TOMO3WIOTa—aa) CaHbIH OUreH Typae Oacka
OKLIIEpIiH (MbICANIbl, TETEPO3UTOTa—Aa) CaHBIH OHAl FaHa ecenTen Tady MYMKiH.
Byn omic kemeriHae MOMYISIMAHBIH TE€HETHKAIBIK CTPYKTYpachl aHBIKTAIafbl,
SFHU  KAJIBIITHl JKOHE TMATOJOTMSIChl OONMFaH TeHJEPIIH KaTbIChl €CemTell
Tabbutaapl. bysr dopMyna wmaean MOMyNsiys YUIH ICTENIHTeH OOJIBIT, OHJIAFbI
KOPCETKIIITEP/ICH IIEKTEHYJIep MYTaIMsUIbIK Ke3eHHIH OacKpIIIbI OJ Hemece Oyt
TONTAP/BIH JKacay TOPi31H aHBIKTAY, HOMISALMSIAPABIH KEJISIIEeTiH aJl/IblH ajia Oury
MYMKIHIIIUTITIH Oepei.

AnaM TYKpIM KyaJaylIbUIbIFIH YHPEHY OSAICTEpl OpraHM3Mjeri Oenruiepaiq
TYKbIM KyaJIayIIbUIbIK THIITEP] >KaibIHAA TIKEJEeH HOTWDKE LIbIFApy MYMKIHIITIH
Oepenmi. AnaM TEHETHKAChl YIIKEH MPaKTUKAJIBIK MaHbI3Fa Ue, agam Oenri MeH
KACHETTEPIiH KAaIBIITHl JKOHE MAaTaJOTHUIBIK TYPAETi TYKbIM KyaJlayIIbUIBIFbI
MEH ©3repyiHiH 3aHAbUIBIKTapbIH KapaTaabl. AJlaM TeHETUKAChl aaMIaFbl TYKbIM
KyaJaylIbUTBIK TIEH ©3repyIIeH K 3aHIbUIBIKTapbIH MOJIEKYIIA, KACyIla, OPTaHUu3M
MEH TOIYJISIIINS TOPEKETIePIHIE 3ePTTSH/I1.

Tipek co3mep: [ eHeoMOTHITBIK ofici, meXipe, MpobdaHy, culc, eTi3miK 9ici,
OMOXVMUSITBIK, 9JTiC1, TTOMYIISAIHSUTBIK CTATHCTHKABIK dITiCI.

Cypakrap neH TanceipMaJap:

1. AgaMaa TOMHHAHT TYPJE TYKbIM KyanaylIbUTbIK Oemnrijep skaiisl aiiTein Oep.
2. Axamza peLeccuB Typlie TYKbIM KyallayIIbUTBIK Oenriiepi xkaiibiaaa Oijeciy 6e?
3. [eHeonOTHsUIBIK 9JTICIH TYCIHAIpin Oep.

4. IluToreHETUKAJBIK 9/1iC MAHBI3BIH TYCIHIIP.

5. Erizgep amici kaHgail MakcaTTapAa KOJIAaHbLUIAIbI?

6. IMMYHOJIOTHSUTBIK 9JTIC1 JKalJIbl OHTiMeEIIe.

7. BHOXUMMUSIIBIK 9JTIC JKalIbl HeJlepai Oiiecin?

Ozairinen opbIHaay yuiiH Tamcsipma: Typni TYKbIM KyalayHIbUIBIK THIITEPI
apKpUIBI JIEHI cay >KOHE ayblpy MEp3eHTTEPAiH TYBUIy >KarAailblH TMPOLIEHTTE

OPHEKTE.
Yaga bI31a
Kyanaflsz;xx THITE Ora | Ona Henicay l;ympy I[eHicaI; Al;blpy
AA aa
Aytocoma — nomuHaHT | Aa Aa
Aa aa
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AA aa
ol PR
Aa aa
XAY XAXa
X — IOMUHAHT XY XAXa
XAY XaX@
XAY XAXa
X — perieccus XY XAaXa
XAY XaX@

25-§. AJAMJIA KE3JIECETIH HOCIJIAIK AYBIPYJIAP.
PEITPOAYKTHUB CAJIAMATTBIK

PenpoaykTuB camamarThIKKa ajam JIEHCAYJBIFbIH CaKTay JKOHE MBICHIKTAY-
BIHBIH HETI3ri Kypam OeJImeri peTiHae Hazap aymapbuiabl. PecmyOmukamMbizaa
PENpPONYKTUB CayJbIKThl CaKTay OOWBIHINA KaTap THICTI XYXoKarTap KaObLi-
nanraH. PempomyktuB (lot. re—TikTemy, KaiiTaiaHy MarbliHAchbIHAA, produ-
CO — apaTraMmblH). PenpoaykTuB canamarThIK JIereHAe aAaMHBIH e3iHae Oap
KBIHBICTBIK aKIMapaTThl KEHIHT1 yprmakka OIpKeyKi, TeHAepal MyTalusuiapra
yIIpaTnaraH TYpAe OTKI3y HOTHKECIHAE ©31HeH JAeHicay HOCUT KaJAbIpPHII,
ypIiaKTap/IblH KaJIFacyblH KAMTaMachI3 €Ty.

PenponykTuB canaMaTTblK — OYJ1 PENpOAYKTHB TI3IM KOHE OHBIH Oel-
CeHAUTIriHe OalIaHbBICTBl OapiibIK Mocenenep OaphIChIHIA TEK aypy MEH
KEMIIUTIKTEp JXOKTHIFBI OOJBIN KaHa KaiMail, OQJKIM TONBIK JEHE,aKbLIbI
KOHE QJIEYMETTIK JKETICTIKTEp >Kardaiibl. PenmpoaykTuB KyKbl — OyJ1 OapIibIK
epIi-3alBINTHUIAD JKYNTHIFBI MEH JKEKEe TYJIFAJapAblH TEpP3eHTTEP CaHbl,
OJIapABIH apachbIHAAFbl apalbIK JKOHE OJIAPIBIH TYBUIY YaKbITHI JKaWJIbl epKiH
MKOHE TOJIBIK KayarnKepUIUNriMeH Kayibl KaObUIgan MYHBIH YIIIH MIapT OojFaH
MOJIIMET TI€H 3aTTapra ue 0oy OapbhICBIHIAFBI HET13T1 KYKBIKTApABl TOH ajy
caHanaabl. PenmpoayKTuB cajaMaTThIKKAa >KETy YIIiH TOMEHJETri >KaFblHaH:
KBIHBIC KOJbl APKbUIBl JKYFAThIH aypyJdapiblH alIblH ajy, Oakbuiay KoHE
emaey (OUTC Tig anasiH any), YPHIKCHI3ABIKTHIH aJIABIH Ay, ©CIe aybIpyiap
KOHE ecCIe ajJbl ayblpyJapblH alJblH ajly, MEep3eHTTEP/ll aHa cyTi MeH Oary,
aHAJIBIK KOHE OaNaibIKTBIH KOPFalTybl, OCHIPIMAEP PENPOIYKTHB CalTaMaTThIFbI
’OHE KBIHBICTBIK TOpOMeciHe aman eTy mapT. MemiekeTiMmizae Oamanap xKoHe
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OCHIPIMACP/IH PENPOAYKTHB CalaMaTTBHIFBIH KOpFay OYJI — OKIMET casicaThl
TOpeKeCiHe eH KOIl Ha3ap aylapbUIbII )KaTKaH Macenenepaiy oipi. Pecmyomu-
KaMbI3/la aHa MeH Oaja CaylbIFbIH KOpFay Ti3IM1 JaMbll, opOip OONBIC KoHE
ipi Kananapaa mepuHaTaN )KOHE CKPHHHUHT OPTANIBIKTAPHI JKapaThUIFaH. JKammbl
alfaHja, cajayarTbl MEpP3€HTTI KOMEJETKE KETKI3y, TYpFhIHIAp, acipece,
Oanmamap KOHE OCHIpIMIEPIAiH PENpPOAYKTUB CallaMaTThIFbIH IBICHIKTAY
OoiipiHIIa Oip KaTap MPaKTUKAIBIK KYMBICTAp ajbll OapbuTyaa.

OpOip OKYIIBI PENPOMYKTUBTIK CalaMaTThIKKa Kepi oCEpiH KepceTyl
KYOBUTBICTaphIH OlTyl, oONapabl HazaplaH MIeTTe KablpMaybl Tuic. Tyrad
TybICTAp apacblHIa Hekene OO0y, epre JKYKTLTK, alKorojb, HAPKOTHKAIIBIK
3arTapApl TaiAaiaHy, IIery J>KOHE OHBIH KypCcaKKa ocepi, JKOJOTHsS MEH
QNIEYMETTIK JKaFfaid PEmpOMyKTHB CajJaMarThIKKa Kepi ocepiH KepCeTyll
KYOBUTBICTAp CaHAChIHA Kipe/Tl.

PenponmykTuB camaMaTTBIK TEK OWENIH FaHa eMmec, OOJKIM epKEKTiH e
©31HEH JICH1 cay yprakK Kajjblpa ajxy eMipleri cajlaMmarThIK OOJbINl ecenTe-
neni. Ocipece, Oy Ke3[e eCHipiM KITIT-KbI3AApAbIH JCHCAyJIbIFbIHA TiKeIeH
KOHUI aygapy KaxeT. MyHAa HEri3ri Ha3zap 0oTOachl THIHBIIITHIFBIH KaMTaMma-
CBI3 €Ty, OJapja >KaKChl ICHXOJOTUSIIBIK OMip Cypyi, aHamap MeH Oananap
JCHCAYIBIFBIH CaKTay, OTOACBIHBIH CaKTall KaldyblH, OEpIKTIriH KaMTaMmachl3
€Ty CHUAKTBUIAp Ha3apAa TYThUIaAbl. THIHBIII eMec, IMKUIiKKe OepinreH,
HApKOTUKAJBIK 3aTTapblH KaOBUIAAWTBIH CHUAKTBI 3HUSHIBI 9neTTepi Oap
orbacTapbIH/Ia TYybUIFaH HOPECTENEp, COH/MaN-aK, PEMPOIYyKTHB CaTaMaTThIKKa
KOHUT OenMeWTiH acrap, ocipece, Oonamiak aHaJapAblH TEMEKi TapTysl,
CHUPTTIK IMIIMIIKTEp 11Iyi, HAPKOMAHHUS CEKUI/Il 3USH]IBI 9JIETTEP PENPONTYKTHUB
caJaMarThIKKa ©31HIH Kepi acepiH Turizeni. Kepceriiren KayinTi xarmauiap
KEeWIHHEH OJaplblH OTOACTaphIHIA KBIHBICTBIK aypylapra IIaJJbIKKaH
MEeP3CHTTEP/IH JIyHUEre Kelyl, KypcaKTa TICUXHOJOTHUSMIIBIK KEe3CHICPAIH
KaJIBITITHI KENTY1HIH OY3bLTyhl OaliKaia ibl.

PenponykTuB camamarThIKKa KYIITI Kayil TYOBIPAThIH KYOBUIBICTApAbIH
Oipl KBIHBICTBIK ayblpynap Oosbin  ecenteneai. Hociiage KBIHBICTBIK
aypy/TapbIHBIH KeJIM MIBIFYBIHBIH aJIJIbIH Ty MaKCaTbIH/Ia HEKEJICHETiH KacTap
MEIUILMHA — TeHETUKAJIBIK KOHCYIbTAIUSCHIHAH OTY 3aHMEH OelNTiIeHTeH.

Tyma aypynapasl >KbIHBICTHIK aybIpylapiaH axbipara Oiny kaxer. Tyma
aypyJap KaybIpCAaKTBhIH JaMybIHIAFbl OYy3bUTyJIap, MBICAINBI, aHAHBIH JKYKTLIIK
Ke3CHIH/E ayblp MHPEKIUSIBIK aypyJapblHa MIATBIHYEI, IIETYy JKOHE aJKOTOJb
IIMIIKTePiH KaObUIIaybl, OTOACHIHAAFBI THIHBIIICKI3/IBIK, KYWKESHIH OY3bUTYHI,
1IIIK1 JKOHE CBIPTKBI OPTaHbIH 3USH/BI KYOBUIBICTaphl dcepiHe maiaa 0onassl,
KenOip Ke3/ep/ae HOCIICH-HICIITe OTIeH .
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AJiaM TYKbIM KyaJlayIIbUIBIFBIHBIH MOJIEKYJIa ICHI€HIHAE 3ePTTENyi, aIaMIaFrbl
0enri MeH KacHWeTTepiHIH TYKbIM KyaJlayIIbUIBIK 3aHIbUTBIKTAPbIH OaKblIay, OCHI
OenriiepiH NOMyJISIIUsIa Tapadybl, MyTaIlUsSHbI KEITIPIM MIBFApaThIH KYObLIbIC-
Tap/IbIH TYKBIM KyaJaylIbUIbIK 9CEPiH aHBIKTAy MYMKIH/ITTH Oepei.

['eneTukaHbIH Heri3ri OemimaepiHiH Oipi OoiFaH MeIWIIMHA TEHETHUKACHI,
TeHETHKAHBIH JKaJIbl 3aHAapblHA HETI3[EeNTeH TYPIE >KbIHBICTHIK aypyiapblH
aHBIKTAY, aJIIbIH aJly KOHE eMJICY KOJIJAPbIH iCTEN IIBIFapAbl.

I'en aypyJaapbl KoHe OJapIblH KeJin HBIFY cedenTepi. AnaMm xacy-
[IajapbIHIAFEl XpoMacoMalap: ayTOCOH JKOHE JKBIHBICTHIK XpoMacoMaiapra
OemiHeni. AyrocoMa XpoMacoMalapbIHIarbl T€HAEP MYTALMICHl HOTH)KECIH/IE
TOMEHJIET1 aypyJiap Ky3ere Keei:

Keiibip amammapia Ko MeH asik albIpIapbIHBIH TYTACHI KeTyi — CHHIAK-
TUJIMS, albIpAa KOCHIMINIA cayCaKTapaAblH Maijga OoMybl — MONHUIAKTUINS TeH
aypyJapbl CaHAJbIN, JIOMHWHAHT TYpPJE JKBIHBICTANaAbl. AllaMJa pEIEeCCUB
MyTalusl HOTIDKECIHJAE TMaiaa OoJaThlH T'eH aypyJapbl aHBIKTAIFaH. MEI-
caibl, albOMHU3M aybIpybl Tepi, MIall, Ke3 MepAeciHAeri MUTMEHTTEpIiH
0oIMaybIMEH XapaKTepIIeHEe]I.

Cizre Oenrinmi, MeHO3 MPOIECIHIH KaJbIITHl ©TYl KAJIBIITHl TaMeTaap
naiga OonyblH KamTamachl3 etenmi (63-cyper). Kapuworunreri keuOip kym
XpoMacoManap CaHBIHBIH ©3repyl (HOpMaJaH apTybl HEMece KeMeroi)
HOTIDKECIH/Ie Taiia OoNaThH aypylapia reHOM MyTalFsUIapbl aHBIKTAJFaH.

AyTocomMa Xpomacomanap CaHBIHBIH ©3TepyiHeH MIBIFaThIH aypyFa
MbIcan eTin, «JlayH CHHAPOMBIH» aixy MYMKiH. «JlayH CHHIPOMBIHBIHY
KeJin MIbIFybIHAa 21-)KYIT TOMOJIOTHUSJIBIK XpOMacoOMaHbIH Oipeyre Keoberoi,
SIFHA TPUCOMHUKAJIBIK TypAe Oonysl ceOenmri. «JlayH CHHAPOMBI» VIIIbIparaH
azaMmaap KapuUOTHITIHIE XpoMacomanap caHbl 47 Oonamel. byn aypy
ayTocoMa XpOMOCOMAJIApIIbIH ©3repyi
HOTWDKECIHAE maiga OoJFaHIbIFBIHAH
oiienn MeH epKeKTep/ie Ke3aece .

byn aypyra manaplkkaH HayKac-
TapFa TOH Oenruiep TOMEHJETiIepacH
KypajFaH: HayKac aJaMHBIH 0achl ThIM
KIIIKCHTal, OCTI MCEH MaHJalbl KEH,
Ke3Jepl KbICBIHKBI, O1p-OipiHE >KaKbIH
OpHaJacKaH, ay3bl )KapThUlal allbIK,

«layH ~ CHHIOPOMBIHBIHY»  KEJiIl
HIBIFYBIHBIH HET13ri  cebebi  ara-aHa-
HBIH TEMEKl TapTybl, AJKOTOlb HEMe-

63-cyper. Epkek sxone oltennepae meiios
MPOIIECIHEC XPOMOCOMAIAPABIH KIIeTKa-
Japra HopMasl OeriHyi.
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C€ HAPKOTHKAJIBIK 3aTTapbIHBIH KOJI/Ia-
HBUTYbl HOTWKECIHZAE, OacTamKbl KbI-
HBICTBIK KacyllalapIblH Meio3 Oelti-
HyiHAe 21-Kym  XpoMOCOMaapbiH
03 JKYObIHaH TOJIBIK aXBIPATYhI Maiiia
OOJIFaHIBIFBI 51 KYMBIPTKA JKacyla, s
crepMarasouTa 23 xpomacoma OpHbIHA
24 xpomacoma Oonaabl. OCbl KbIHBIC-
THIK JKacyllla YpPBIKTaHy HOTHKECIHIC
KapuoTurinae 47 Xxpomacoma OonFaH
3UTOTa, OJIaH KeJenekre «JlayH cuHapo-
MbI»Ha TOH Oenri Kabijnerrepre wue
OpTraHM3M JIaMUJIbI.

Knaundenrep CcHUHAPOMBI aypybl
TeK KaHa epKEeKTeple FaHa Ke3aecesl.
[{uToreHeTHKANBIK OaKplIay HOTHKE-
CiHZE ONapIbIH KBIHBICTBIK «X» XpPO-
Macomalap caHbl HOpPMara KaparaHia
Oipeyre  KeOEWreHIIrT  aHBIKTAJIBI.
Hormxene Knaundenrep cunapomsl
aypybIHa YIIIBIpaFaH aJaMJap >KbIHBIC-
TBIK Xpomacomayiap OoibiHIIa XXV
regorurine we Oonanel. COHBIH ece-
OiHe oyapIarbl JUIIIOW]I XpOMacoMa-
Jlap caHbI 9fieTTeriaeH 46 emec, 0aIKIM
47 6omaasl.

Knaundenrep cuHIpOMbI aypyblHa
MIIIBIKKAH ajaMjapia JIeHe MYIIeci,
aKpUI-€Cl JKarblHAH e3repicTep maiaa
O6omampl. Omapaa KO MEH asKTaphl
IMEKTeH TBhIC Y3bIH Oojaabl. HbIFBI
xambacka KaparaHjaa Tapiiay OOJIbIM

64-cypet. Epkekrep/e Meiio3 nporecin-
Jie XpOMOCOMaJIapblH KJIeTKaIapra
OeniHyi Oy3bUTYIBIH HOTHOKENEPI:
1,2 — Knaitagenrep cuHAPOMBI;
3,4 — IllepemeBckuii-TepHep CHHAPOMETL;

65-cypeT. Oitennmepne Meiio3 mporecinge
XpOMOCOMamapblH KIeTKanapra Oeinyi
Oy3bUTYBIHBIH HOTIKENepi: 1 — X Tpuco-
Mmusichl; 2 — KnaitHdentep cuHAPOMBI;
3 — IllepermeBckuii-TepHep CHHIPOMBL;
4 — eMipIIIeH eMec.

KBIHBICTBIK Oe3l1epiiH JaMybl 6¥3Lmam,1 ecmle JKachlHa KETy IQYyIpiHEH
Oacram, Oip Karap aKbUI-€CIHIH JKETICTIEYIITri Ky3ere acaasl. byn aypy opra
ecente xaHa Tybutral 500 yi1 6ananan OipeyiHae Ke3nece/i.

O#ennepae KBIHBICTBIK XpoMacoManiap MYTalHUSIChIMEH OalIaHBICTHI
6onraH, «lllepemeBckuii-Tepaep CHHIPOMBI) aybIpybl Ke3aecemi. byn aysi-
pyfa yIIbIparaH oHenaepAe *YI TOMOJOTHSUIBIK >KBIHBICTBIK XpOoMacoMasap
caHbl Oipeyre kemeiieni. Onapaa xpomacoma canbl 46 emec, 0ankiM 45 GombIN

119



Kamaapl. MyHmail olienmepzin OOkl eTe anaca, MOWHBI ©T€ KbICKa OOabl.
Omnappaa aHanbIk O0e31epi JaMbIMaiibl, KaliTaJaHFaH JKBIHBICTHIK Oenrijepi eTe
xail Oaiikananel. «lllepemeBckuii-TepHep CUHAPOMBI» aypybl OpTa €CEMIeH
xaHa TybuIFad 5000 kp131bIH Oipeyinae kezneceni (64—65-cyperrep).

Enimizne anamap MeH Oananap JCHCAyJIbIFBIHA MEMIICKET CascaThl
JeHreliHe YIKeH Ha3ap ayaapbuiyna. Ocipece, Oepik JeHCaylIbIKKa he Yprak
OoamarsIMBI3IBIH HETI3T1 TYTKAChl, MEMJIEKET TIeH KOFAMHBIH OPKCHICYIHJIE
CYWEHIII eCenTeNe/Ii.

PecniyOnukana «AHa MeH Oajla CKpUHUHTY» OpPTajbiFbl KbI3METIHIH HETI3r1
MiHgeTi «/leHi cay aHa — nmeHi cay Oama» KaFuaachl aMajFa achlpyFa KbI3-
MeT eTeni. bama TybUTybIHaH ajjiblH OHBIH CayJbIFbl KalbIHIA OLTy MYMKiH.
BynapapiH GapibIFel CKPHHUHT (aFBUIIIBIHINA SCreening — TaHAam airy, capaniay),
SFHU  JICHCAYJBIKTHl CaKTay[Abl YWABIMIACTBIPYAAa KIMHHUKAJIBIK Oenriiepcis
KeIIEeTIH aypyJaapibl AaHbIKTayFa KapaTbUIFaH CTpPAaTervusHbl aMaliFa achlpy
MYMKIHAITH Oepeni. OCbl CTpaTerusiHbIH MaKcaThl aypysapAbl MYMKIHIIUIIT
OapbIHIIIA epTe aHBIKTayJaH KypaJiFaH OOJbIM, Oy MYT€ACKTUIIKTIH ajIblH aly
YIIIiH eMJIey/li ©3 YaKbIThIHA OacTay epekiie MaHbI3Fa He.

Jlynue >xy31 OOWBIHIIA OEHCAYJABIKTBl CaKTay OPTAJIbIFbl MAIIMETTEpiHE
colikec, TYHHEE HOPECTENEPAIH 5 MalbI3bl TyMa KOHE KBIHBICTBIK aypyJap-
MeH TybuTyna. JKYKTUTIK AQyipiHAE Typii OTKip KYKMaJlbl aypyiapabl Oa-
ChIHAH KEUIpreH, SHIOKPUH JKOHE KYKIAalbl aypynap Oojamiak aHalapIblH
IYpBIC TaMaKTaHOAybl, oHeNep OpraHu3MIiHAE WoA, (ONUN KBIMKBUIIBL, TY3
KETICTICYIIUTIT, YKOJIOTHSUIBIK KYOBUIBICTAp, CONIApABIH IHIiHAE, Kehbip mopi
npenaparTapblH KaObu11ay OYHBIH HET13T1 cedenTepi.

byrinri xyHae CKpUHUHT Ti3iMi OapibIK OONBICTapIarkl TYPFBUTHIKTHI, Kapa-
KamakcTan PecryOnmukace! skoHe TalkeHT KajgackiHAarsl PecryOnrka CKpUHUHT
OpTaJbIFbIHAH KypaJiFaH OOJIBII, ONap SKYKTUIK oHenjaep MeH HapecTenep
CKpPUHHMHT TeKcepyaepaeH oTkizyae. Ocbl OemiMaep KbpI3METI OT OachiHaa
OangapablH TyMa ’KoHE KBIHBICTBIK aypy/IapMeH AyHUETe KeNyiHIH allIbIH allyblHa
KapaTtburaH. [eHeTuk, HeBpOMaToJor, 3HAOKPHUHOIOL, THHEKOJIOT JopirepliepiHiH
HACHUXaTTapbl, COHJAAN-aK, HAyKacThl apHAbl OJICTEp KOMETIHAE TEKCEepy
KBIHBICTBIK aypyFa JMarHo3 KOO MEH aypy TYpJepiHe Kapam emzey, OTOachlHAa
KBIHBICTBIK aypy MEH 0ajia JyHHUere KelyiHiH aj/IbIH ally MYMKIHAITH Oepel.

bynan toIic, PecnyOnmka «AHa MeH Oana CKpUHUHT» OPTAJIBIFBIHIA KBI3MET
KOPCETIll >KaTKaH I'eHETHKa 3epTXaHachblHIa KaHa TYBUIFAH HOpecTenep Tyma
TUIIOTEPHO3 JKOHE (DEHMIIKETOHYpHUsl aypybl OoibIHIIA n1a 0acka Xpomacoma
CUHJIPOM/IAPBIH aHBIKTAY YIIIH TEKCEPYJep OTKI3UIII JUarH03 KOWBLIa IbI.
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Tipek ce3nep: Gpeptun, kapuoTumn, Mukpouedanmuii, X Tpucomusicel, Kinanugen-
Tep cunapomsl, Hlepemesckuii-TepHep CUHAPOMBI, HEBPOIATOJIOT, YHAOKPHUHO-
JIOT, THHEKOJIOT.

Cypakrap neH TancbipmMaJiap:
1. Enmimizzme ananap MeH 6ananap JeHCAYIBIFBIH CaKTay YIIH KaHIai )KYMBICTap
anpI OapeuTyaa?

2. TI'en aybpIpymnapsl ’KoHE OJIAP/IBIH KEJIN MIBIFY ceOenTepi xaibiHaa aifTeim Oep.

3. Knmamnadenrep cuaapomsl, lllepemeBckuii-Tepaep cuaapomsl, JlayH
aybIpyJIapBIHEIH OeNTiIepiH TYCIHIIP.

4. JKbIHBICTBIK ayBIpyIapabl epTe aHBIKTAY JKOHE ali[bIH aly YIIiH He icTey
KepeK JIeTT OMITaiiCchIH?

5. PenpoaykTHB calaMaTTHIKTHI cakTayaa Pecrybnmka « AHa MeH 0ajna CKpH-
HUHT» OPTaJIBIFBl KbI3METIH aiT.

O3jirineH opbIHAAY YIIiH TanichIpMa: «AlaM A€HCAYJIBIFbl — KOFaM OaiJIbIFbD»
TaKpIPBIObIHAA pedepar AalbIHAA.

26-§ 'EH UTH)KEHEPIIT'THIH JAMY OBFBEKTTEPI MEH
JAMY TAPUXBI

Ar3anap reHaepl KU T€H >KUBIHIBICBIHBIH OCJICEHIUTIrH ajaM KeTICTIKTepl
KO3JIEreH Kar/iai1a e3repTy CaJlaChIHbIH (TeH MHKEHEPUSIChI KU TeHETHKAJIbIK HH-
xeHepust fient aranazpl. ['en canmaceiablH — pekomOuHar PHK >xone JIHKnap amy,
OpraHm3MHeH (>kacylia) TeHIAEepIl aXbIpary, TeHaepal Oackapy (MaHWMYIIALHA),
reHziepai 6acka arzanapra eHrisy skone JIHK-man Tanmanran reHaepi ajpin Tactay
YKOJTBIMEH >KaCaH/Ibl aF3aap sKapary TEXHOIOTHsUIAP KOHE TYPIIEP KUBIHIBICHL.

bip mMornekyna aKybI3HBIH OMOJOTHSUIBIK CHHTE31HE Kayarnkep 6onran, JJHK
Ti30€eriHiH HyKJIEOTTap KaTapbl I'eH Jen aranaisl. Kypaeni OnonorusiibiK Ke3eH
Ke3eKTecin Oackapyna KaTblCaTblH, T€HETUKAJIBbIK KYpbUIbICHI OOMBIHILIA, Oip-
Oipine ykcac OonraH OipHelie TeHAep, TeHIep >KUBIHIBICHI SKH KAHYSCHIH
nmaga eremi. IeH camackl MOHIHIH Makcarhl TEHACPAIH IMKI KYPBUIBICHIH
XKOHE XpPOMOCOMaJa TYTKaH OPHBIH KEPEK €TKEH KE3€HJE ©3TepTil, OJap.IbIH
KbI3METIH aTtkapy. HoTmxkenme opkalchl Tipi JKaHIbI, OpWHE, MYMKIHJIK
JIOPEkKECIHE MaKcaTKa O/1aH opi KeOIpeK COMKECTEHIIPY KOJBIMEH OHEPKICII
albIHJa aKybl3 3aTTap 1CTEI LIBbIFApY, 6CIMJIK NIEH KaHyapiap TYpJepiH ajam
MYIIE€CiHE caif TOpi3lie ©3repTy, KBIHBICTHIK JKOHE KYKIaJbl ayblpylapAbl aHbIK
XKoHE Jie3/le OaKpIIay J)KOHE CeOeTnTepiH aHBIKTAY TYPJIEpi KapaThUIIbL.

I'en canmaceiHBIH (T€H WHXECHEPHUSACHI) TIOHI TYKBIM KyaJlayIIbUIBIK
Mareupanablk Herizsi — JIHK wMonekymacbin epekiie Topizae OeliekTepre
Oemymi >xoHe op kanmait JIHK Oemerin Oip-OipiHe yima-yim OipikTipyiii
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suzuMaap xoHe ne JIHK OenexrepiniH y3bIHABIFBI OoifbIHIIA Oip-OipiHEH
©T€ aHBIKTBHIKIIEH a)KblpaTa alyllbl 37eKTpodope3 MIlIiHIHIH 3epTTenyi Ho-
THKeciHae marga Oomanel. Ocipece, JIHK monekynacelH maiiga eTreTiH HyK-
JICOTTApIbIH €peKIle Ke3eH-Ke3eHMEH (13[IriH) aHbIKTay XoHE Je KaJlaraH
JIHK Oeirin aBTOMaTHKaIBIK TOpPi3/[€ CHUHTE3ICY TYPJEPIHIH >KOHE TOPTIN-
TEPiHIH 3epTTENyl OYJI MOHHIH aHBIK OPEKETTEPMEH IaMybIH TaFaibIHIa Ibl.

I'en cajgachiHbIH AaMy 00beKTTepi. [eH camachlHBIH naMy OOBEKTTEpi
BUpYCTap, Oakrepusiiap, CaHbIpayKyJlakTap, >KaHyap »MoHE ©CIMIIKTepAiH
xacymanapel. Jlamy oOBEeKTepiHE Kapan TeHETHKAIbIK WHXCHEPUs: TIeH
CaJIaChIHBIH, XPOMOCOMa CAJIACHIHBIH, JKACYIla CaJlaChl CHSIKTHI OAFBITHIH ©31HE
amanel. Tipi Tiz6enepinin JJHK monekynanapsl sxacymaHbiH 0acka 3aTTapblHaH
Tazajmam ajbplHFaH, OJap AapachlHIAFbl MaTePUANIBIK  aWBIPMAIIBLIBIK
KOFaslaael. Op KaHAai OWIKTeH aXwIpaThUibin, Tazananran JJHK Monekynacer
SH3UMIAP KYPBUIFBICBIHAA CIeNU(UKAIBIK OeiKTepre MalJanaHybl KOHE
KalTagaH Oyn OemikTepAl >KalFayllbl SH3UM KYPBUIFBICBIHIA 39pYJiKKe caii
Topi3ae ynaHybl MyMKiH. Ka3ipri 3aMaH reHeTUKaJIbIK WHKEHEPHUSChI dJIICTEP]
KYpBUIFBICBIHA ~ mpobupkana opkaicel JHK Monekymacer OGenerin con
kebelTy sxu JIHK Tiz0erinzeri kamaraH HyKJICOTUTTI 0aCKaChbIMEH ajIMacThIpy
MYMKiH. Jlemek, OyFaH Kapail OMiK KeTiCTIKTepre *KbIHBICTHIK 3aHIbUTBIKTapbIH
YCTEMITIK TIEH 3epTTey >Kacay HOTHIKECIHJIE KOJI KETKi3al. buik nopexeneri
OyJ1 TEXHOJIOTHUS Ka3ipri 3aMaH OMOJIOTHS MOHIHIH €PKIH callalapbIHBIH Oipi.

Koinvicmoikmoly  mamepuanovlK,  0encinepin  yupeny mapuxvl.  YIIbl
¢paniy3 ramsmvel Jyn Ilactep 6aKTepI/I$U'IapIH>IH CaH aJyaHIbIbIH, ONapaa TYKbIM
KyaJlaylIbUIbIK OapibEFbIH JKOHE KacneTrepmmH TYKbIM Kya/layIIbUIBIKKA TYIEll
OailTaHbICHIH OAKTEPHSIIAP/IBI KIIOHIACTHIPY TIIIHI MEH OIpIHIII peT KOpCeTin Oep/i.

1952 xpuel XKomrya >xoHe Ectep JlemepOeprrep Oakrepusiiapaa TeH-
Jep MyTalMsACHIHBIH ©3-03iHEeH Maiina OoJyblH OakTepus KOJIOHHsIIAPbIHAH
KelIipMe (peruivka) Kelipy MilliHIH KoJay 3aTTapbiHaa aanenjaen oepai. by
FAJIBIMAAP MYTAHT KacylIaJapblH PEIUIMKa KOIIpy MiMIiHI MEH aXbIPaThIM
QTYBIH 1CTET IIBIKTHI.

bip yppikka Thic OonraH, Oipak KeiOip TeHaepi MeH Oip-OipiHeH aibIp-
MaIIbUIBIK €TETIH OaKkTepus Kacylanapbl 06K ImTaMM Jen atanaipl. [eHeTuk-
aIBIK KACHETTEPIH €CEIKe ajblll ITaMMIapra artak Oepuaemi. Mpicambl, «lacy
(Jrax, MUHYC) TITaMMJIa JIAKTO3aHbl Maianaybl TeHHHIH OEJICEHIUTIT O OCHI
(bepMeHTTIH akTUB OONMaraH, SFHU MYyTaHT (OpPMachlH CHHTE3NCH 1. Op KaHOal
mTaMMFa OeNrull MyTaTlysl HOTHOXKECIHJIE e3repir, Oip JaHa Oakrepusi OesiHiIm
KeOCr01 HOTIDKECIHJIE Maka OoJFaH JKacylnajap TOOBI OCHI IITAMMHBIH KJIOHBI
Jen arajanpl. bip KIOH KypaMmblHAa €HETIH OakTepus KacyllajapiblH YpriaK
KyaJayIIbLUIbIFBI O1p TYpIIi.
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1915 xwimma Tyoprt xoHe JI’Eppenn ¢arrapasie xko0ipiaeHreH OakTrepusiiap
IIiHAe ©3-631HEH KeOeHim, olapibl aufplpy MYMKIHIITIH Jonennedi. Mukpo
Oouonortap ¢arrapaaH KayinTi HHQEKUMSIIBIK aypy KO3Faylibl MHKpOOTapra
Kapchl MaianaHyblH yMIT eTkeH efl. bipak 013 jkorapelga KepreHiMizaei
OaxTepusiiap ©3-031HEH CIIOHTaH Ke3CHJIe Taiiaa OoNaTblH MyTauusyiap ceOenTi
(barrapra mblIaMIbIK KacueTiHe ue 0omaabl. byl MyTanusHbeIH Hocuire o6epityi
OakTepusiHbI (har >kaFbIHAH TYTEJ KbIPBUTBIT KETYiHCH CaKTaHIbl.

1950-1970-xpnapna JHKubIH KOC Tiz0Oekti ekenmirin, JIHKHBIH
Kepek OeJiriH Kecyini pernpukrasa (pepMeHTi, TeHeTUKAIBIK KOJ| KOHE OHBIH
aKybI3bIH CHHTE3 Kacaylarbl MaHBI3bIH YUPEHTEH JIa0OPOTOPHSI KaFaaibIH 1A
reH cuntesaenred. 1970-1990 xeingapaa JJHKHBI k1oHAQY TEXHOJIOTHSICHI,
COMATHKAJBIK JKacyIIaJlapblH THOPUTTEY KOJBIMEH MOHOKJIOHAJ aHTUICHEHI
iCTeN WIBIFApaThlH THOPUIOM aXBIPATBUIFAH, PEKOMOMHAHT OaxkTepusiap
KOMeETiH/ie OipiHIII PET COMATOIMOH TapMOHBI aJbIHFaH, TPAHC T€H OCIMIIK
xapateurrad. PexomOunant JIHKman mnaiimamany kejemek TOHIE >XKaHa
OarbIT — I'eH CaJIaChIHBIH Mak1a 00JybIHa MYMKIHIIK KapaTThl.

I'en camacbl MOHIHIH MakcaThl — OIp OpraHU3MJEri KbIMOATThl KacH-
eTTepre ue TeHJEepll E€KIHIII OpPraHu3Mre KeIlipill OTKI3y SKU OChbl Te€HIEp
KBI3METIH KYII aXbIpaTy apKbUIbI €KiHII OpPraHU3MJIC JKOJJaFraH e3repicrep
(Tpanchopmanus) KeATIpinm mIbFapy koHe OyJI e3repicTeplIeH ajam JKeTICTiK-
Tepi JKOJIbIH 1A TIalalIaHy.

Tipex ce3aep: reHaep KUBIHABICH, PEKOMOWHAT T'eH, TpaHc(popMaIus.

Cypakrap MeH TancbipMaJjap:

1. I'eHeTHKANIBIK MH)KEHEPUS KaHAail moH?

2. I'eneTnKaNbIK HHXESHEPHs MTOHIHIH Maiga 00Tybl MEH OHBIH MaKcaTTapbl
JKalbIHIa alThIT Oep.

3. I'eHeTHKATIBIK MH)KEHEPHS 1aMy OOBEKTTepi HeJlep/ieH KypaiFaH?

4. IloHHIH JaMy TapuXbl )KalbIHIA HEeJepi OineciH?

27-§. KACYINAHBIH 'EHETUKAJIBIK 3JIEMEHTTEPI

Xpomocomanap. Tipmuiik MiMIiHIHIE OapiblK ©3 KYpPbUIBICHI KOHE KbI3-
METiH Oenriieym >KbIHBICTHIK 3JEMEHTTEepre ue. BupycTrapisiH KBIHBICTHIK
anementTepi JJHK siku PHK monekynaceinna epHekrenreH Oomanbl. IIpoxka-
PUOTTBIH HET13r1 Hocul aknaparsl IbIHXbIPAb JIHKnan kypanran Oomnbim,
HYKJICOM]I JICTI aTajiaJibl )KoHe IuToIUiamazaa >kainacanael. bakrepus JIHKch
THUCTOH/BI aKybI3/lap MEH KOMIUIEKC IMaija KbUIMaibl, HOTHXKEIE XPOMOCOMA
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KypamblHa €HETiH 0apIibIK TeHAEp «iCTen Typaabl». EykapuoTTapabiH *KbIHbIC-
THIK aKmapaThl XpoMocoMalapia maiga Oonran, xpomocomanap JJHK xone
THCTOHIBI aKybI3JapiaH KypanraH Oomnaabl. Eykapuorrapnein 0ip-OipiHeH
allbIpMaIlIbUIBIKTaHybl OJIAPAAFbl >KBIHBICTBIK aKHapaTThIH TypJimie OoiybIHA
OaitmanpicTel. Onap XpoMocoManap CaHbl KOHE OJIaparbl TEHIEp MeJiepi
KOHE CcarachIMeH albIPMaITbIIBIK €TEI.

Ina3mutrep. [InasmMutTep KacymaHblH HEri3ri XpoMocomaaaH OipHemie
kepiHic Tene-renaik kimi JJHK koc Ti36exTep mbIHXKbIppIHAH KypanFaH. [1na3-
mutTep oprama 3—10 maHa TeHAepAeH TY3UITeH >KOHE €Ki TOIKa OesiHel.
OmapapiH OipiHIIl TpaHCMHUCCHO TIa3MuA OOJIBIT, O TPAHCIIO30H KU OaKTe-
prodar KbIHBICTBIK MOJIEKYTAaChl CHUSKTHI jKacyllla HETi3rl XpOMOCOMAaCBHIHBIH
apuaiibl JIHK TBIFBI3NBIFBIH Keciml, pekoMOuHanus Oonaabl. TpaHcmuccuO
TIa3MU HET13T1 XpoMocomara OIpIKKEHHEH KEHiH 3 €pKIHIITIH KOFaITabl.
Heri3ri xpoMocomanaH epkiH Ke3€HJe ©31H-031 PeIUTUKallvs eTe aJMaiuIbl.
MyHnaii Ke3eHJe MYHIal IUIa3MUTTEpIE JKaWIackaH TEHIEp HeTi3ri
XpOMOCOMa/1a 63 KbI3METIH aTKapaJibl.

Kacyma OemnmiHreHIe pEKOMOMHAIMSUIAHYIIBI — IJIQ3MUTTIH — TeHHAEpl
Heri3ri xXpomMocoMa TeHAepi MeH OIpiKKeH >JKaFdaiia HOCUIIEeH-HOCUITe
Oepineni. ExiHmmn Tom miasMHTTEp aBTOHOM KaF[aia peIuIMKalUsIaHybIH
IVIA3MHUTTeP Jen ataiiapl. MyHaail 1iasMUTTEep HETI3r1 XpoMocoMara Oipire
ajMaipl, HETI3rl XpOMOCOMAaJlapAaH €pKIH KE3CHJE ©3-031H peIIuKaIns
KOJIBIMEH OHJIall JKOHE KeOipek kebOeWTe amalbl. ABTOHOM IUTa3MHUTTEp Oak-
Tepus SIKU CaHbIpayKyJlaK OeliHreHJe KbI3 jKacyllalap apachlHaa Ke3IeHCOK
ke3eHnae OemiHeni. CoHbIMEH Oipre aBTOHOM IUIa3Muj Olp »KacyluaiapiaH
EKIHIITICIHE JKacyma KaObIFbl KOHE >KApFAKIIACBIHBIH TECIKTEpPIHEH ©Te
amanel. Ilmasmutrep KypambiHIa, ocipece, AaHTHOMOTHUKAIBIK SIKA 3USHIBI
TOKCHH YHTaKTalymbl (EepMEHT CHHTE3[ENETIH TEeHICpACH KypasfaH.
Ochllan  TUIa3MUTTEp OakTepus, alIbITKbl KOHE CaHbIpayKyJIaKTapblH
AHTUOMOTHKAJIBIK JKOHE 3USH]IBI TOKCHHJIEPTe MIBIAAMIBIFBIH OCNTiaeii.

[Tna3MuATiH aHTUOMOTHKAJIBIK MalJanaymbsl TeHaepi Oip IMIa3sMUITeH
EKIHIITICIHE TPAHCIIO30HAap MEH OIpiKKeH JKarjalga Ja KOl eTe aajbl.
Byn Monekynanap ke3eH aypy WIbIFapylIbl MUKPONTAPAbIH aHTHOUOTHKTEpre
IBIIAMABIFBIH - acbIpanbl. [lmasmurrepain Oyl KAacHETIHEH TeHETHKAJBIK
WHXCHEpHsIa BEKTOP CarachlH Maigananca 00mabl.

TpaHcnozoHmap Kelminm JKYpyILIl SIeMEHTTep ar3alap 3BOTIOLUSCHIHIA
MaHpI3bl OpPBbIH TYTAaThlH TEHETHKAIBIK OIpiiKTep OOMbIN, OJap XpOMOCOMa-
JmapnapiH, Oip KaWmaH eKIHIN JKaiFa KeImin >Kypymn ¢parmentrep. MyHnaii
anemMeHTTep oTKeH FachlpabiH 40-xpuiaapbinaa AKII ransivaapst b. MakkimHTOK
YKaFbIHAH 3EPTTEIeH JKOHE OYJI JKYMBICHI YIIIIH FajubiM 1984 Kbl XabIKapasibIK
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HOBEJI ceiiinbireiMen MaparmartaiFad. Kemrin KypeTi 37IeMeHTTepIiH YIII TYPIi
TUMi Oap >koHE onap Oip-OipiHEH KYPBUIBICHI, KOIIIIT XKYpPy THII MEH BHpYCTapra
yKcac sIKM YKcaMaybIMEH aibIpMaIibuIbIK ereal. Conmapian OipiHI TpaHCIIO30HAAP
6ombim, omap JIHK-HbIH Oip skaiimaH aXbIpaiblll IIBIFBIT, SKIHII KaiiFa OapbiI
opaanacansl. Myana JIHK memmep sxarbiHan e3repmerimi. TpaHcro3oHmap caH
anmyaH OoNyblHa Kapamail OapiblK TPaHCIIO30H MOJEKyJajdapIblH €Ki IIeTiHae
apHayJbl HYKJICOTHTTEp ycremautri, opramarel Oemiri JIHK MomnekymacbH
OeNTiJIeHTeH Kaiia «kKaObICKaKy KYII Tai1a eTil KeceTiH Tpacno3as3a (hepMEeHTIH
CHHTE3 KbUTylIbl TeH Oap. TpaHcmo3oHIap XpoMocomaza €3 OpHBIH ©3TePTKEH/E
TYKBIM KyaJlaylIbUIBIFbI J1a ©3repei.

Perporpancnozannap — JAHK-ueiH Oip Oediri Ooinbim, omap KYpbUIBICHI
xarbiHaH PHK-tyTymer  Bupyctapmel  ecreremi. MyHmail  dieMeHTTEp
©3/ICPIHCH TEPIC TPaHCKPHUIITa3a KOMETIHJIE 63 KOIIIPMECIH CHHTE3ETI,
Ooyn nyckanel JIHKHBIH Oacka >kaiffa Kkemrninm OTyiH (MHCEPIUSIIAHYBI)
naiteiHaaiael. Kemry skanracaapl 1a peTpOTPAHCIIO3aHIAPIBIH €CKi KelTipMeci
03 KalbIH/a KanaJasl 1a TeK oJapblH KelripMmeci FaHa kemipineni. Hotmwxkene
JHK wmemmep xarpiHaH KkeOeieni. YIIHIN TypAeri KON >Kypyl
AIIEMEHTTEP — PETPOMO30HAAP JIET aTaa bl

PeTp0n030H)1ap Koury MexaHu3Mi OOMbIHIIIA PeTpoTpaHcIo3anFa ¥Kcap1/:[m
SFHU ONApAbIH KeIIipMenepi CHHTe3JeNin, Oacka jkaiffa kerreni. bipak Herisri
aBIPMAIIBUTBIK OJTAp KYPBUIBICHI JKaFbIHAH BHUpPYCTapFa CIIKAHAal YKCaMaiibl
KOHE KellipMe Kelmipy YIIH e3[epiHe Tepic TpaHCKpuIiTaza (epMeHTIHE
e emec. by ymr Typaeri kemmin jKypyi SJIEMEHTTEp ar3ajiap TeHOMIHIH Kell
MOJIIIEpiH Maima eredi. Ocimaiktep TreHoMiH aepiik 50 maidbi3bl TPaHCIIO30H,
PETPOTPAHCIIO30H >KOHE PETPONO30HIapAaH Maiaa Oomanpl. Meicamibl, Kyrepi
TOHIEpIH/IE aHTOIMSH (KBI3bLT) MUTMEHTTIH Maiia OOJbI JKOFaTybl aHTOLMSIIBIK
PEeHK OepyIIIi TeH ITH/ET1 TPAaHCIIO30HHBIH KOIITyIMEeH OeriIeHe Tl

AHBIKTaTybIHIIIA, TPAHCTIO30HAAP KOHE PETPOTPAHCIIO3aH OYIT AIEMEHTTEPIIH
KON KYpylH OeNruielTiH TpaHcno3a3a (EpMEHTI SKH KOIIpPMECIH KeIpyI
TEpiC TpaHCKpHITa3a (epMEeHTI TeHAEpiH O31HIE TYTabl KOHE KOIIiN Ty YIIiH
OHaif OorFaH XKaObICKAaK yInTapbiHa ue. bipak myHmail Giprikrepin q)eHOTHnHKa-
JIBIK Taiia 0oIysl, oap Kehoip Q)yHKuHOHanz[LIK redre OipiKKeH/Ie aHbIK Keleezu

OJIeTTe jKacay OpTachl TIKEIEeW e3repreH[e TPAHCIO30HIAPIBIH KON
Kypyi apragsl. Con cebenTeH KOl KYPYIIi TeHETHKAIBIK YIEMEHTTEP KaTbl-
CYBIH/Ia T€H CaJlaChl HET13/IeNITeH OMOTEXHOJIOTUSUIIBIK KE3EHAEP KapaThlIFaH.

Tipek ce3aep: TpancMuccHi Ia3MuA, aBTOHOM IUIA3MHUTTED, TPAHCIIO30HAAD,
PEeTPOTpaHCIIO3aHAap, PETPOIO30HAAP, HHCEPLIHAL.
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Cypakrap neH TancpipMaJap:

1. ITna3mutTep ocipece KaHmail reHaepaeH Ty3ureH?

2. Kaiicel TonTars! mia3Mu Kajai eTin 0akTepusIapIblH aHTHONOTHKKE TITHI-
JIAMJIBIFBIH TE€3 )KY3ere achipajipl?

3. TpaHCMUCCHIT )KOHE aBTOHOM IIIa3MUATEP/IIH kKacya TYKbIM KyalayIIbLIbl-
FBIHBIH OCEPiH TYCIHIIpin Oep.

4. TpaHcmo3oHaap Kajait Ty3inreH?

O3jirineH opbIHIay YIIIH TancbIpMa: aTayinapablH HOMEpIIepiH, olapAbIH
MiHe3/1eMeNepiMeH KYMTacThIp.

Herisri xpomocomara Gipire anMaiThIH KoHE HETi3ri XxpoMacoMa-
1 | Ina3mun A | 1aH epKiH Ke3eH/e 63-631HEeH PETUTMKALIUS €TETiH IIBIHKBIP Topi3-
nec JJHK monexynanapsl

2 | Tparcnozon B |I'eH sixu reHaep KUBIHIBICHIH MAaKCaThIHA COHKEC 03TepTy

3 ABTOHOMSJTBIK XpoMocomaiaH THICTa KalIacKaH ©3-631H pPerTHKaus
TUIA3MUTTED ictelt anmarsiH WHHKEIPIEL JJHK Monexymacet

4 I'en E u-PHK marpuius 3aTtapbiiia e3 KellipMeciH CHHTE3/IeTl, TeHOM-
CaJIaCHIHBIH HBIH 0acka aiira kemrin etetin Bupyc Topizaec JJHK monekynackr

5 Perporpan r Monekynanap/bIH JIEKTP MaiiIaHbIH/Ia JKaHIaCTRIPBUIFaH ap-
CTI030H HaWBI Te IMIHAe YIAKSHIITIHE Kope aXbIpaTy MilliHi

6 Tpancmuccud H Kacymra xpomocoManapbl KypaMbIiHa peKOMOUHAIIUSIIAHA aJia-
TUTA3MU]T THIH TIa3MHJA

I'eHOMHaH ©31H KBIPKBII, TCHOMHBIH 0acKa Xaiifa Kellil eTeTiH

7 |Omexrpodopes | G N
TeHETHUKANBIK JKYylHe

28-§. IKACYIIA TYKBIM KYAJIAYIIBLJIAPIBIH
O3Tr'EPYIHE AJBIN KEJETIH KYBBLIBICTAP

['en wHXHEPUACHIHBIH Makcarbl pekomOuHaHT JIHK »xapary >koHe COHBIH
HETI31H/Ie aF3a YIIiH Maniajbl )kaHa Oenruiep MeH KaCHeTTepli Ty3y Kepek.

TaOuraTThIH ©31HJIE COJ CHUSAKTHI PEKOMOWHAIIS KYOBLIBICTAphl Ky3ere
acybl OalKaabl.

Bupycrap, ¢darrap, Oakrepusuiap e31Her1 TeHeTUKAJBIK 3aTThl Oacka ar3a-
7la ©TKI3y KaCHETTEPIiHE He.

PexomOuHaHTTap maiiaa OOMYBIHBIH 3 TYpJi Toculi Oenriit TpaHcgopma-
WS, TPaHCAYKIUS, KaHbloramus. Amepuka FranbimMaapsl JlemeOepr mneH
Toctym 1946 >xputbiHma OakTepusiiapa S>KBIHBICTHIK MPOIECTEpAe Maiina
OONybIH aHBIKTAIbl. bakTepusiaapia >KBIHBICTHIK TPOIECTEP TCHETHKAJIBIK
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1 — Tipi S —iutamm ThIIKaHFa HBEKIUSA | 2 — Tipi R-mraMM ThIIKaHFa MHBEKINS

KBUTBIHFAH/Ia THIIITKAH ©JIe/1 KBUTBIHFAH/Ia THIIIKAH Tipl Kajgabl
3 — KpI3ab1py KOJIBIMEH 3aJ1aJiJaH/Ibl- 4 — KpI3ApIpy JKOJIBIMEH 3aJ1aJIChI31aH IbI-
pBUIFaH S-IITaMM THINIKAHFA MHBEKIUS | PBUIFAH S-IITaMM KoHE Tipi R-mramm apaa-
KBUIBIHFAH/a THIIIKAH Tipi Kajaabl CTBIPBUIBIT THIIKAHFA MHBEKINS KbIIBIHFaH-

JIa THIIIKAH eJie/li. 5 — ThIIIKAaHHBIH KaHbIHAH
Tipi S-1TaMM KIIeTKazapbl TaObLIA Ik

66-cypert. ['puddur Toxipudeci.

Marepuajl MEH aJMacy peKOMOWHAIMs JKOJIbIMEH JKy3ere acampl. MyHIa IOHOp
xacyma JIHK ceHbIH Oip Oeirt peHWIMEHT Kacyluara Oepulelll *oHE OHbIH
JIHK-cb1 MeH kochutanpl 1940 >xpiimapra KeJlim XpoMacoMasiap KYpaMblH YHpEHY
Teperzeni. Xpomacoma Kypambl JIHK xoHe akybI3naH KypasFaHbl aHBIKTATIABL by
KE3€HJI€ KOITEereH FajJbIMJIap TYKbIM KyasayllbUIBIKTBIH HET131 aKybl3iap Aem
TyciHikreme Oepep exmi. KeiliHHEH TYKbIM KyasaylIbLIBIKTBIH HETI31 aKybI3
eMeC MYKJIEWH KBIIIKbUIIapMEeH OaiJIaHbICTHI €KeHIH TYCIHAIpin Oeperi.

Ar3a Oenri *oHEe KacHETTEpiHIH HOCUIIEH-HOcUIre OepulylHAe HYKIEUH
KBIIIKBIIAAP YJKEH MaHbI3Fa ue ekeHiH 1928 kbutbl AHIINS GaKTEpHUOJIOTHI
Openepux [puddur xeiiinHen 1944 >xpga amMepUKaNblK MHUKPOOHOJIOT-
renetuk O. EBepu Oakrepusiiap *KeHIHJE alblll OapbUIFaH TKIpUOeIepiHie
anbikTananel. JIHK-HBIH TeHETHKANBIK peli Typajibl ajfall peT MMHEBMAaHUS
aypyblH KbI3IBIpaThIH, MIap Topizaec OakTepusulap — ITHEBMOKOKTapna
JIQJIEIICHTE€H.

Tpaunchopmanus. Kepekri xxarnaiina Oip ar3a TyKbIM KyaJayIIbUIBIK MO-
JIeKyJ1achl op KaHaai OeJiriH eKiHII aF3a TYKbIM KyasayIIbUIbIK MOJIEKYIachl
KypamblHa 0ipiry KyObUIbICH “TpaHc(opmanus’ 1en araia/bl.
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[THEeBMOKOKKTApIarbl TPOHCHOpMAITUs KYOBUTBICHIH 1928 KbIIbl aFbUTIIBIH
6akrepuonorsl O.Ipuddur xarpiHan 3eprrenred. OHBIH TOKIPUOEC! MTHEBOMOKOK
TepAIH ekl Typl S *oHe R. mramuapel xarbiHaH ©TKI3UITeH. [ITHEBMOKOKK OakTe-
PUSICBIHBIH S-IITaMbl KOCHIMIIIA KarlCyjlara ue OOJBIN CHIPTHI TEric, R-mramMaa
Karicysia OOJIMai/Ibl CHIPTHI JKOHE Keip-Oy/ibIp (S-aFbumibH TUTiHAE smooth-Teric,
R-arpumeia  TUTIHAE nough-kenip-Oyapip) S-mTaMM OaKTEpUSIHBIH KarCyllachl
THIIIKAH aF3achl HJIEMYH CUCTEMAChl 9CEPiH OTKI3TEHIITIHEH OJ1 aypy KO3IBIPATHIH
OOIBIM, THIIKAHIAP/A THEBMOHHMS aypybIH KEJTIpiN HIbFapabl 5KoHE THIIKAHIap
enel.

R-mTamm aypy KenTipinm IIbFapMaraHablFel ce0ebi Oy mrammaap-
MEH JKYKKaH TBIIIKAHAAp eJIMed Kanuaabl. Aypy KO3ABIpaThlH S-IITaMM
KbI3IbIPbUIFaHa OJIap ©JIeAl YKOHE OJTIPEeTIH OakTepusuiapibl ThIIKaHAApFa
*10epreH/ie ThIIKaHaapaa aypyiaap kezaecneiai. TelmKkanapra Kel3abIpy HOTH-
KeciHJe eireH Oakrepusuiap S-IITaMMBIMEH aypy KO3ABIPMAaWTHIH R-mtammra
€HETIH Tipl OakTepusuiapMeH Oipre KOCHIN KYKThIPFaHJIa ThIIIKAHAAPIbIH Oyl
OaiikanraH. ONreH THIIIKaHIapaa OaKTepHsUTapbIH S-TITaMMbl TaOBITFaH. by
KYOBLITBICTBIH MOHIC1 (66-CypeTTe) KOPCETIITeH.

[THEeBMOKOKKTIH S-IITaMMbIHAH KaHAail 3ar R-mramMmfa ©Tyl HOTHXKECIHIE
R-mramMmMHBIH KeiiOipyniepi S-mramMMFa aifHaIIFaH SFHA TpoHC(opManus KyObUTbI-

S -mTamMM IMHEBMaTHKAaJIBIK
OakTepwsl KIIeTKaIaphIH
Maiianay >KoJIbIMEeH
XKBIPATBIIFAaH KIETKACHI3
JKCTpAT ally.

S-mTaMM HHEBMAaTHKAIBIK
OakTepus KiIeTKaJapblH
Maiianay >KOJIbIMEH
aXBIPaTbUIFaH KIIETKACHI3
AKCTpAarThl R-mramm
MIEH apaylacThIPHbIII,
R-mramMmTel S-ITaMMKa
TpaHcpopmanusiay.

67-cypet. O. OBepu, K. Makneon xone M. MakkapTuiep/iH Toxipuoeci.
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oI Ky3ere ackaH. bipak @. ['puddurc S-mramm GakrepusuIapIbH KaHIal 3aTThl
TYKBIM KyaJiay aK[aparThl TachlIIl )KYpyiH Oie aMaraH .

1944 xpurra xemn O.EiBepu, K.Makneon >xone K.Makkaptu I'puddurc
TOKIpUOENepl KalTalaH KalTamagbl >KOHE S-IITaMMBIHAA OHBIH TAaTeHTTIK
epekmenikTepin Tacem xypymn JJHK exeninen mepex Oepmi. Onmap MHEBMOKOKK
OakTepusUlapplH 2 TYpJl CTPENTOMUTLMHIE IIBIIAMIbl KOHE LIBLAAMCHI3
ITaMM/Iaphl YCTIHJIE TOKIPUOE alTbill Oap/pbl.

3epTXaHaNbIK OKaFmalblHAAa MpoOMpKaza CTPENTOMHUTIMHFA — IIbITaMIbI
OakTepusuiapabl biAbIpaThin, oHblH JIHK 3arer Gemin anbHIbL.

Anpiaran Taza JIHK mbrmaMcei3 6akTepusiiap ocim jKaTKaH MYXWTKA ©T-
KI3LTII KoHE OaKbLIaHAIIBI.

bakputaynap HoTwkeciHe OailyIaHBICTBI
CTPENITOMHUIIMHTE IIBIAMIIBI  OaKTepHsIIap
JIHK 3arb1 ocepiHze ekiHin mnpoOHpkana
OCIll JKaTyblH UIBLIAMCHI3 OakTepusiiap
IITAMMBI AQHTHOHOTIKKE IIBIIAMIbI OOJIBII
TaOBUTIBI.

CeiiTin ayFanl MHEBMOKOKK OaKTepHsi-
napeiHaa JIHKHBIH TYKBIM KyanayIIbUTbIKKa
THICTI eKeHi onenzen oepuri. (67-cyper).

Tpancaykums. Tpancaykius KyObl-
aeickl 1952 xbiima M. Kungep MeH
@. JlenepOepr TaparnbiHaH 3epTTeNTeH. by
3eprTeynepre JeiH OakTepusi JKacyla-
chiH/Ia (harThlH TYKBIMKYyaJayIllbl Marepras
(HyKJIEMH KBIIIKBUTBI) Kipreuae (arrapapiy
xKacymazna ke0erol HOTHKECIHAE OaKTepus-
JIApIIBIH Kacyla KaObIFbl KapbUIBIN alTybl,
sSFHA J3UC Oomywl Oenrimi emi. bynm yae-
pic darrapaplH JNTUTHK peaKUusChl e
aranagpl. MyHga OakTepus jkacyliachblHa
kipred ¢arrap 37°C Ta, 15-60 muHyT
IIIHJE JIMTUK ITUKIITE Kipemdl.

®ar anram OaKTEpUSHBIH HYKJICOTHI-
tpudocdarrapeinan naiinananem, JJHK
MOJIEKYJIAChIH peruthKarusuiaiisl. CoChiH
¢dar xpoMocoMachl ©31 YIIIIH aKybI3 Ka- 68-cyper. TpaHCIYKIHS IpOLECi
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OBIFBIH cHUHTE3/IeT, dar OenmekTepl Ty3uieni. Hotmxkene O6akrepus xa3ymiachl-
HBIH KaOBIFBI )KapbUIBIT (har CHIPTKBI MYXHUTKA IIBIFAIBI a 0acka OakTepusiapra
3USH JKeTKi3edi. bipak OakTepus kacyliacklHa TYCKeH (ar opKaliaH Ja CoJl
KacyIliaHbel KoubIm kerneimi. KeiOip kezne dar xpomocomacekl OakTepwst
XPOMOCOMAChIHA peKOMOMHALMsIIaHAbL. Byl KyObLIbIC (I)ar JHK monekynacsl
6axrepus JITHK MOJIEKYIachl Hymeommeplmﬁ apHanbl 61p13z[1n1r1H TayblIl
Oipiryl HOTIKECIHIE Ty3UledAl >koHe Oakrepus mnpodar TypiHIE 6Terl.
Xpomocomanapzaa npodar OonFaH KoHE epKiH KeOeie ajlaThliH OaKTepHUsIIapIbl
nu3oreH OakTepusuiap, an mpoiecc Oonca Jm3oreHust Aen artanaabl. ChIPTKBI
MYXHT dcepiHze KeOip kesdepne Jn3oreH OakrepusgaH (ar XpoMOCOMACHI
OOJIIHIN HIBIFYBI OaliKaTa b,

dar KOWBUIBIN >KAaCyIIAChIHAH [EHI cay >jKacyllara ©Till KaTKaHjaa
XKOWBUTFaH Ooyagpl, GakTepHsi XPOMOCOMACHIHBIH Oipae-0ip OemiriH e3iMeH
Oipre amblll ©TKi3yl MYMKiH. bip OakTepusiap »kacymacklHaH €Ki (arrap
apKbUIBI TEHACPAIH OTYiH TpaHCIyKuus neiiHeni. dartap apKbUIbl EKiHIII
OakTepHs jKacyllachlHa OTETiH TeHaep Oyil OakTepUsHBIH TYKBIMKyalayblH
e3repreil. (68-cyper).

Konbronranms (7at. conjugatio — «KOCbUTY» JIeT€H MarbIHaHbI OUIIIpel).

bakrepusimapna Koubroramusi mporeci Oip OakTepusi KacyIIachIHAAFbI
TeHETHKAJIBIK MaTepHUajibl eKiHIII OaKTepusFa ajblll ©TKi3y TOCUIi OO, MYH-
Ja ekl OakTepwsi KiHIIIKE KeIipiie MeH OallaHbICajbl KOHE COJ KOIipIie
apKpLIBI O1p skacymra (moHop)man O6ackace! (perunueHT)ke JJHK HbIH Oip ki01
eteni. PerunueHTTiH TyKbIM Kyasay Kacuertepi JJHK Oemirinne Tysiiaren re-
HETUKAJIBIK aKmapaTt MeJiepine Kapai esrepeni. (69-cyper).

69-cypet. bakrepusanapaa
KOHBIOTAIHS MTPOIIECI.

1-2 — noHOp >KacylIaHbIH TYKbIM
KyaJlayIbUIBIK TIeH Oipiryi ; 3 — noHop
skacyma miasMaceinaarsl JJHKHbIH
6ip JIHKceinbIH Oip Ti30eri penunueHT
JKacyliara eTyi; 4 — op eki )kacyIa
mazmMacheiaarsl komiuiementap JHK
Ti30€eriH CUHTE3AeM ],
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Hemexk, Tpanchopmanms, TpaHCIYKIMS, KOHBIOTAINS KYOBUIBICTaphl Oak-
TepUsIIapAbIH TYKBIM Kyallay[blH ©3repyiHe ajbll Keaei.

Tipek ce3aep: TpaHchopManys, TPAaHCIYKIHUS, KOHBIOTALIUSI.

Cypakrap MeH TancbipMaJap:

1. Tpandopmarmst xkyObuTbichiHIA chipTTaH KipreH JIHK monekymacer myrarus
Ty3€ anajabl Ma?

2. Kanpnaii xarnaitnap Gaktepus >kacymiachlH ¢ar »KarblHaH JIN3UC KBUIBIHYBIHAH
cakTar Kaixybl MyMKiH?

3. Tparcaykius KYOBIIBICH KaHal Ke3eH1e OakTepusiia MyTaus 0oIMaiap?

4. Tpancaykuusiga darrap KaHIai pes oilHaiIb?

5. KoHbtoranust KyOBUIBICEIHBIH MAHBI3BIH aUTBIHIAP.

O3nirinen opbIHaay yuriH Tanceipma: KecteHi TONThIp.

T'eHeTHKAJIBIK, Kim karninan ;

. . . Momni MaHbI3bI
HHIKeHepusi dicTepi  oilianm Ta0bLUIFaH

Tpancdopmanus

Tpancaykuus

Konrnroranmsa
29-§. 'EH UHX XEHEPUSACBIHIA KOJIJAJIBIHATBIH ®PEPMEHTTEP

I'en wmxenepusiceinga JJHK monekynacein crenudukansik Typae Oer-
uiektepre OesiHeTiH skoHe 9p Kanmail JIHK Oemirin Oip-OipiHe yiima-yin
OipikTipymi sH3uMzAep xoHe [IHK GenmextepiHiH y3bIHIABIFBI OONBIHIIA Oip-
OlpiHEH ©Te aHBIKThl MEH aXbIPaTaThlH 3JIEKTpodope3 SICiMeH Maiijgana-
HBLTAIBI.

I'en wuHKeHepuuiri KoaabIHATBHIH (pepMeHTTEpP. [€H HHXKEHEPIITiHIH
¢depmentrept IHK MonekynanapbiMeH aiyaH Typil ToxipuOenepii eTkizyre
KOMEK Oepil, oJapiabl THICTI JKEpAEH Kecy, allyaH TYpJl OeseKkTepal yiay,Ta-
OurarTa >KOWBUIFAH jKaHA TYPJETl KETIe-KEeTTIKTe CHHTE3 JKacayna KOJIabl-
Hajpl. TeMeHzeri TeH MHXCHEPHSChIHIA MaliJalaHaThiH HEeTI13r (epMeHTTep Il
Kepin MIbFambI3. bapiblk (epMeHTTepl IapTThl TypAe TOMEHIErl TONTapra
6oy mymkin: JIHKubl Gemmekrtepre Oemymi; PHK marpuua werizinge JJHK
6emmekrepin cunresnenTin; JJHK 6emmexrepin ynaiitein; JJIHK Gemmexrepinin
YIITApBI CTPYKTYPAChIH ©3repTY >KOJIbIH OEpeTiH (hepMEHTTED.

Iommepa3zanap. [en mmKeHepUSACHIHAA KeH KONIAaHATHIH (epMEHTTEpAIH
o6ipi IHK momamepasa depmenTts 0ombin, Oy hepment anram per 1958 xpuima
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Kopenbepr xoHe OHBIH CepIKTEpl JKaFbIHAH OIIepHHAa TY3bIHAH (1K TasKIIACKI
Oakrepusicel) Oemin anpiarad JIHK mommmepasza komruieMeHTTEp HyKJICTHITEpl
o1pikTipy >xonpiMeH JTHK Ti36ert apkbuUibl peayruivkanys KyObUTbICHIHA KAThICAbL.

JAHK nonumepasza ren wunxenepuscbhiHna xaHa JHK monexynamapein
CHUHTE3Jey[le KOJAaHbuIaAbl. Bupycrapapl yHpeHy NpoleciHIe coil Hopce
Oenrut Oonbin, keibip Bupycrapabiy reHomsl 6ip PHK Tiz0erinen kypanran
0OJIBIN, JKacylla IMIHIE JaMBIN JKaTKaHJa ©31HIH TeHOMBIHBIH €Ki Ti30eKTi
JIHK kepiHiciHe OTKi3im Heri3ri meci jkacyma reHoMbiHa eHriziteni. PHK
Matpuna Herizigae komruiementrrep JIHK cunTesneil anartblH BUPYCTBHIH
apHaiibl (epMeHTi, SFHM TepiC TPAHCKpHUIITa3a HEMece peBepraza el
aranaTelH apHaiibl (pepmeHT OOnbIn TaObLIFaH. PeBeprazamap marpuma PHK
ra komruiemenTap JIHK Tti30erin cunte3neit anaapl. PeBeprazanap kemerinae
MPHK np1g JIHK ynrinepin any MyMKiH.

Jlurazanap. PexomOunamus mnporeci JHK-vb1 OGemmekrtepre OGeimy
KOHE OJapbl yilyldaH KypajFaHblH KepceTell. ©3apa KakblH HYKJIECOTHITED
apaceiHzarel Ghochoaumddup OaitmanbichiH TikTey apkbLibl JJHK OGemmextepin
Oaiimanpicy MiHJeTTepiH arkaparhiH (epment [JHK maurasza nen aramasnsi.
Jluraza xemerinae JIHK HbIH op KaHmail Oemmieridiy «kaObICKaK YIIbD) HEMe-
ce «ToMmmak ymTe Oemirine OipikTipineni. byn eH kenm KonmgaHbUIaThIH (ep-
MEHTTEP/IiH Oipi OOJIBIIT ecenTeneI.

Peupukra3zanap. ['en uHXeHepiiriHie NailagblUIbIFbl HYKTECIHEH ap-
HayJbl SHJOHYKJIea3ajap JKeKe TONTHI Kypaiasl. TaOurarra Oipep MUKpPOOpP-
raHW3MIe JKacyllachlHA CHIPTTaH Oacka TEeHETHKAJIbIK MaTepuan Kipce,ol
Je3qe JKacylla Hykiea3a (epMEeHTTEpl KaThIChIHAA bLABIPATHIN KiOepel.
I'ennep xeHiHIE eMeylep OTKI3y TOCUIIEPIHIH HBIFAUTBUTYBl PECTPUKIIMOH
SHIOHYKJIea3ajJapblH (pelprKTa3anap) albulybIMeH OalaHBICThI. DIIepH-
yna Ty3bIHBIH (E.coli) sxeke mrammbl JIHK-chl Oacka mtamMM >kacyliachlHa
KIpreHie o/IeTTe TeHETUKAJBIK aKTUBTIK KepceTe anMaiiel. CeUTIin o1 apHay-
el epMEHTTEp-pEelpUKTa3aIapMer Jesae Oerikrepre Oeuim >kibepinesi.
Kaszipri yakpITTa aixyaH TypJii peljpuKTazanap Oein alblHFaH.

Peupukrazanap snaonykieazanapiabiy JIHK-HBIH HakTel apHaynabl KeT-
Me-KEeTTIKTE PECTPUKINSA CANTTapblH (HYKTEJEepiH) TaHBIN KECETiH, TUAPOIU3
xacalTteiH TOOBI ecenteneni. beren JIHK-Hbl bIablparatein op KaHgai
peupukraza pepmenti JJHK HbIH o3iHe THICTI 4-6 HYKIICOTHI KETIE-KETTIT1H
TaHBITN KeCeJi, HOTIKEIEe MOHreleK Hemece jkaObicKak ymThl Oipaeme JJHK
Oemnikrepi maitna 6omaapl. XKadweickak ymrel [JHK GemmnikrepiniH Koc Ti30eri
OipHele HYKJICOTHATEPre >KBUDKbIFAH Typae Oemikrepre Oeminemi. [on
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conaiiima OeJliKTep e3apa KOMIUIEMEHTap JKYI Ty3iM, Oipiry KacueTiHe He.
Anwiaran JIHK Geuirin tutasmana Hemece OakTepus BUpYCKa Kiprizyl MyMKiH.

Penpukrazanapael atayqa (epMeHTI OONbIN alblHFaH OakTepusi TYpiHIH
JIATBIHINIA aThIHA 0ac opinTepi MEH KOCBIMINA OSNTUICPACH IMai ailaHblIaIbl.
Conpaii-ak 0ip Typaeri 6akrepusiiapaan OipHeIe Typsi perpuKTazanap 0o
aJbIHFaH 00Tyl MYMKIH.

Oceiven Oipre koc Tiz0ekti JIHK MonekymacbiH <«oKaOBICKaK» YIIIbI
Ty3in kecetin penpukrazaiap (EcoRIl), «meHremnex» ymrikTep maiaa OoJbIm
keceTiH peupukrazanap (Hpa 1) na Gap. Penpukrazanap Ty3ren «okaObICKaK»
ymrikrepAaeH mnainanansin, op Typai JHK Oemmekrepin Hemece Oedmirid
Oip-Oipine OaimaHpICTB BIKIMIaMaanaabl. OCkl KacHEeTTEp apKbUIbl OYJI TYpIi
pelpuKTa3aiap reH HHKXCHEPHICHIHIA KeH KOJIIaHbLIa IbI.

Pernpukraza depmentrepinin ampburysl JJHK monexymacein OemikTtepre
Oein, 31ekTpodope3 KypbUIMAchiHAA ©T€ aHBIKTBHIKIICH Oip-OipiHEeH akKpIpa-
ThIN aly mwapTbiH O0epeni. by anicre 6emnin ansiaran [JHK GenexrepineH ren
WH)KEHEPITITI1H]IC TTali/1aJIaHbLIa Ibl.

Penpukrasa TaHbII KeCceTiH Penpukrasansig Peupukrasa axxpIparsin
HYKJICOTHITEP — ICIIUIIr KBICKAIIIAa aTaTyhbl aJBIHFAH MUKPOAF3a

OuiepuIHa Ty3bl
EcoRI OaKTepusChl
1 — perpukMs calThI

XaeMonxuinyc

Hpal napanunguIreH 30

Tipek ce3aep: mojuMmepasanap, peBepraszajiap, pelpHKIUs cailTTapsl.

Cypakrap MeH TancsipMaJap:

1. Ten umxeHepIiriHae naiaanaHeUIaTeiH (epMEHTTEp KaHaai TonTapra Oeminesni?
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[Nomumepasa epMeHTTEpiHIH )KYMBIC iCTey MEXaHU3MI TypaJbl alThII Oep.
Perpuxraszanap kannait Makcarrapaa mnaiatanpuiags?

Penprkraza hepMeHTTEpiHIH )KYMBIC iCTEY MEXaHU3MI TypaJibl alThII Oep.
Tepic TpaHckpunTa3a hepMEHTI KbI3METIHIH MOHIH TYCIHTIpin Oep.

A

30-§. PEKOMBHUHAHT JHK AJTY

['eHeTukanblK pexoMOMHAIMsT — Oyl Typil JepeKTeplAcH ajbIHFaH
TeHJepAiH HeMece TeHIEPIiH KaJbIIThHl OMOIOTHSUIIBIK aaMacybl HOTIKECIHIES
e3repreH xpomocomanblH Ty3uryl. JXana JIHK wmonexymacer JIHK Ti30ek-
TEpiHIH Y3UIyl Hemece Oipiryi >KOJbIMEH peKOMOMHAIUS KYOBUIBICHIHIA
Ty3uieni. TykpIMKyasiay akmapaTbIHBIH ©TKI3Yl, aIMachIHYbI >KOHE ©3repyiHIH
TaburarTa TYpJi MilIiHAepre ue OOJBIN, OJiap jKaHa KacueTrTepre ue OosraH
ar3ayap/blH Taiga 00ybl YIIiH AepeK Ko3 OB CaHaIa lbl.

Typai ar3anapiblH reHIEpiH >KacaHAbl KOJIMEH OIPIKTIPIN, PeKOMOUHAHT
JHK any mymkin. I'en umxenepusicel Hemece pexomOuHant JIHK Texnosno-
THSCBIHIA ToXipuOenep XonbIMeH Oip ar3a (AOHOp) TYKbIMKyaslay Mare-
puannel O6acka ar3ara (PEIMIIMEHT) OTKI3y apKbLIbl OYJI TCHACPAIH TYKBIM
KyaJaylIbUTbIFBl KAMTaMacChI3 €T1Ie/II.

MBpicainbl, MUKpOOUOJIOTHSI ©HEPKACiOiHe a30T (UKCALMSUTAUTBHIH TeHAEpPAl
KIpri3y JKOJBIMEH OCIMJIKTEp MOJ OHIM ajly VIIiH KOJJIAHBLUIATHIH OaKTepHsI
TaMMAApbl  anblHAAbL. (O THIHAWTKBIITAPABIH KOJMAAHBUTYBIH KeMEWTeIl
’KOHE CBIPTKBI MYXHT >KaFlaiapl xkakcapTaasl). Kasipri KyHae reH nHXeHepusICh
METONTAPbIH PEKOMOMHAHT OakTepusi INTaMMAApbIHAH OHONOTHSUIBIK —aKTHB
KOCBhUIMaNap, COHJai-aKk, TOpMOHIAp (MHCYJMH, ©Cy TOPMOHBI, COMaTOCTaTvH),
BUPYCKa Kapchl Mpenapar — WHTephepoH ayza COTTI KojimaHputyna. [ennepmiy
0acka ar3a TCHOMBbIHA TIKEJICH KOIIPIl OTKi3UTyl TYKBIM KyaJlaylIbUTBIKTHIH
KeMILUTIKTEPIH AyphIcTayFa MyMKiHIIK O6epent. PekomOounant JIHK amy >xomsr Mmen
HOCUIZIK aypynap/bl eMJey KeleleKTi OOJbI, MyH/Ia aypy T€HOMbIH 3USHIAIFaH
T'€H OpHbIHA KAJIBINTHI (DYHKIIMOHAJ T€H EHT13UIE/].

XKacanpapr Typae pekomounant JIHK amy sxoHe reHnmepal KIOHIay ayFal per
1972 xbuima AKII rameiMaaps! boiiep sone KoeH jxarbIHaH y3ere achlpbulpbl.
by raneivaap E.ty3e1 6akrepusicbiabiH Xpomocoma JIHK-chI sxoHe con GakTepust
TUIa3MachlHa apThIKIIA MpoOHpKaapaa «kKaObICKaKy YIITIK maiaa erymr EcoRI
(eko-er-bir) pemnpukraza epmeHTiMeH KyMbIc anbin Oaprad. [llenOep Topizmec
mia3Mua KypambiHaa Tek Oip gaHa EcoRI penpukrasa ¢epmeHTtTi Tapmam
KECETIH apHaiibl HYKJICOTUATEpP BIKMaIbl OONMFaHabIFbl cedenti peupukraza JJHK
KOC Ti30eriH Tek Oip >kepAeH Kecim meHOep Topi3nec KaOBbICKaK YINTHI alllbIK
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xarmana etkizemi. Xpomocoma JIHK wmonekymaceiHma EcoRl penpukrasza
(hepMEHTIH TaHM aJaThlH HYKJICOTUATED THIFBI3IBIFGI KaHIa 0osca, OyJ1 MoeKya
conma Oerikke OGemineni. JJHK Oemmekrepin anexTpodopes Ty3imiciHae KyITi
ANIEKTP aJlaHBIHAA YIIKSH-KIIIUITIHE Kapail aKbIpaTbUIajibl KOHE Maiaa OoiFaH
OemmekTep apHay/ibl peHMEH Oosutaabl. ODnekTpodope3 remineH kepekri JTHK
OeuiriH cyna epitin Oesmin aimy MyMmkiH. boiiep xone Koen com omictepmen e
aNTBIHFaH Ka0BICKAK YIITHI OOJIriH amblK *kaObIckak yiTel masmug JJHK-ceiven
npoOupKara apanacThIphIl JUra3a (KalFalThiH) (epMeHTI KypbhUIFbIIa OyJ1 eKi
typmi JAHK Gemikrepinin ymrapsiH 0ip-OipiHe KOBaJeHT OalIaHBIC KOMETIHIE
xarFaiinel. Hotmkene tumasmun KypambiHa xpomocoma JIHK Gediri eHrizimmi.
Con omicnieH ayFamn peT pekoMOMHaAHT (KoHCTpyKiwsina) riasmuy JTHK BekTop
(>k10epy111l) KbI3METIH aTKapajpbl, JKorapblia alTein eTkenaen miasmuarep JHK-
ChIH/Ia pEeKOMOMHAIMS >Kacail anaabl. byl BEKTOp KOHCTPYKIHMS ©3 KypaMbIHa
AQHTUOMOTUKKE IIBIAAMIBUIBIK TeHI OONFaHIBIKTaH apHalbl KapaTbUIFaH
TUIA3MUACI3, SFHU aHTUOMOTHKKE INBIIAal ajJMalThIH INTaMM >KacyllajapblHa
eHri3uigl. PexoMOMHaHT miasMup €Hri3UIreH OakTepusi jKacyllajgapbl KIOHBI
AQHTUOMOTUKKE, IIbIIaMIbl TeHre ue OOJbIN KaJFaH/AbIFbIHAH IIa3MHU/ICI3
OakTepusiiaH epeKiie OOJbIN, aHTUOMOTHK dcepinze xobumMaiiasl. Com cedenti
TOKIpHOE OTKI3reH YyaKbITTa IMPOOWpKara aHTHOMOTHK KOCHIN, PEKOMOWHAHT
Oakrepusi KJIOHBI OOJIN ajblHA/bl, OHBbI KJIOHIAWABL. ByJl KIOHIBI KypanTbiH
Oacka (rerepomorusuiblk) JIHK Oemiri Gap Oombin, Oaktepusi Omomaccachl
KaHIIAIBIKTE KeOelTince, 6acka JIHK Oemiri conmama keberoi Mymkin. Oman
TBIC PEKOMOMHAHT IUIA3MUJ BEKTOp AaBTOHOM pEIUIMKALMSIIAHATHIH TUIa3MUJL
6orca, 6acka JIHK Genirin skaHa oHjan keoenTy MyMkiH. (70-cyper).

70-cyper. 1 — makcaTka
TalbIK TeH1 pelPUKTa3aHbIH
KOPICMIHJIE KeCil aly;
2 — BEKTOPIIa3MH/a;

3 — mIa3MuIaHbl PeCTPUK-
Ta3aHbIH JKOpAEMiH/IE Kecy;
4 — aXbIpaThIN aJIbIHFAH
reHai aurasa GpepMeHTiHIH
KaTBICYBIH/A TIA3MUIaFa
Kipri3in peKOMOWHAHT Mia3mMaja
(BeKTOp KOHCTPYKIHMSA) Maiaa
eTy; 5 — BEKTOpIIbI OaKkTepus
KJIETKachlHa Kiprizy; 6 — mias-
muna; 7 — 0akrepust JJHK-chr;
8 — GaxTepusnapabl KIOHAAY
apKBUTBI TeH 11 KOOEHTY.
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backa JIHK Gesirin pekOMOMHAHT BEKTOP KOHCTPYKIUSIIAp KOMETIHIE KO-
Oeiity renaepai kiaonmay nen aranansl. JIHK OemnmiriH kioHDaraHga BEKTOP
Typiaae Bupyc nen ¢ar JJHK monekynackiHaH HeMece KOl JKYPETiH reHe-
TUKAJIBIK 3JIEMEHTTEPCH JIe NaiiiaaHy MyMKIH.

JleMek, TeH MHKEHEPHUSCHIH/Ia TOMEHIETIEp JKY3€re achIPbLIaIbL:

1. Kepekri reHre me IOHOp ar3ajaH KEpeK TIeHJep KeTHe-KeTTIriHe Hue
6onran JIHK monekysacel O0bIT aranajpl.

2. Jounop AHKceiHbIH KepekTi (hepMeHTTEp dcepine OeiMaepaeH OemiHin
aJBIHA/IBI.

3. Peuunuenrt xacymara (KaOblIIalThIH jkacylna) Oipre-0ip renml Kiprizy
YIIiH OCBI jKacyllara Kipe anaThlH oHma yikeH Oommaran JIHK monexyna-
ChIHaH Mailgananbuiaabl. byHaai MolieKyia BEKTOp 1€ araliajibl.

4. JHK BekTOpbIH AOHOp T€HIH €HTi3y MYMKIH OOJFaH >xepieH (pepmeHT
KOMeTiHIe KeCclIem.

5. beninm anbiHFaH T€H BEKTOpP MOJEKYTAachblHA «Tiriieni». PexomOuHaHT
JIHK Tty3ineni >xone kinonnanaasl. EHrizinren red cakraymsl xkaHa JJHK mome-
KyJIachl H€Cl PEIUIHNEHT KacyIlIaChlHA EHTI13UIe/].

6. Xacyma necinne JIHK permmnkanusinaHaapl )KOHE KacylIaHBIH O06JiHY1
apKBLIBI YpIIaKTapra Oepiiei.

7. PexomOunanT JIHK-HBIH meci xacymara eHrizyl Tpancopmanus aemi-
Heni. backa JIHK Geutirine ne GosraH ar3ajap TPAHCTEH ar3ajiap €CenTeeIi.

Tipex co3aep: EcoRI (eko-er-bir), anexrpodopes remi, BEKTOp KOHCTPYKITHUS,
TpaHchopMaIysl, TPAHCTESH XKacyIia.
CypaxkTap MeH TancbipMaJjiap:

1. Boiiep xone Koep arbiHaH jKy3eTre achIpbIIFaH KYMBICTAPABI TYCIHIIP.
2. Ilma3muari GakTepus, MIa3MuICci3 OakTepusaaH KaHaal ailbIpMaIIbUIBIFR] Oap?
3. PexomOunant IHK anbiHyb! KeTie-KeTTiriH ceitnen Oep.

31-§. TEH MTH’)KEHEPJIIT'THE HET'T3AEJIIIT OCIMAIK TYKbIM
KYAJIAYHIBUIBIKTBI O3I'EPTTIPY

KrnaccukamaplK TeHETHKAIBIK 9/IC TEH TYKbIM KyalayIIbUIBIKTHI ©3TepTi-
pyle eKki Typiai TeHOTHNTI ar3aHbl OyJaHIacThIpFaHAa oOJapiblH OapIibl-
Fbl LIAPYAIIBUIBIK YIIH >Kapamzbl *oHE j>KapaMchl3 OOJFaH TeHjaepi e3apa
pexoMmOuHanmsuTanaael. HoTmkene >kapamabl CYpHINKA TEHETUKAIBIK 3€pT-
TEylll KaJaFaH TeHHEH O0acKa CYpBINTApAbIH KacHeTTepiH Oy3yuibl Oacka
KOIl TeHJep N oTedl. [eH MHKEHEepINiri oMicTepl apKbUIbl TYKBIMKYalayabl
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©3TEepPTTIPIITEH OCIMIIIKTEpJIE TEK KaHa aJlaM MYIJCIEepIHe cail KeJeTiH Oenri
KacueTTep KWHAKTaIFaH 00Jaibl.

benrimi Oip reHal ’kacylara €HrI3y YILIH TONbIpaK OakTepusichl Arpo
OakTepryM >KacCyIIachIHAAFbl TUIA3MHUIA/AaH Taiinananbuiagpl. ArpoOaxkTepus-
HBIH KenOip Typnepi (Agrobacterium tumefaciens) KocxKapHaKThI ©CIMIIKTEpTe
3USH KENTIpiN, oJiapja 1CIK KeNTIpil WIbIFapybl MYMKIH. ArpoOakrtepus-
HBIH — TOIBIPaK OakTepHsiChl iCiK Ty3y KacueTine ue. byn kacwer Ti-mmasmun
JIeTl aTajiaThlH IUIa3MuIaMeH OaitnanpicThl. Ti-mmasMuia JKacylara FeHeTUKAIIbIK
aKmaparThl €HII3y YLIIH KepeKTl OoiFaH OapiblK KacHeTTepre ue Taburu BEKTOp
OOJTBIIT JKacyIlIaFa TeHETUKAJIBIK aKMapaTThl €HTI3Y YIIIH KEPEKTI KACUETTEePre ue.

OcimMaik 3akbpIMAaHFaHHAH COH Ti-mmasMujaHblH Oip Oeiiri eciMIik
JKacyIiachklHa Kipei. 3aKbIMJaIFaH ©CIMJIIK JACHECIHJIET] kKacyliaiap >KapbiM-
xapTeuiail O0emyi HoTmxkeciae icik Tyszeni. by icikri Ti (Ti-ay) mmasmun
reHomMbIHbIH T-JIHK (icik Ty3ymi JIHK) Gemiri meirapanst. (71-cyper).

71-cypet. T-/IHK reninig eciMAiK KIeTKackl TeHOMBIHA Oipiryl MeH iCIKTiH mHaiia O0Iybl.

bynwin cebe61 T-JIHK ecimaik jkacymackl TeHOMbIHA Oipiryli MEH OHBIH
epekienirinig 0y3putybl Oombin Tadbutansl. T-JIHK-HBIH Oy epexiienikrepi-
HEH FeH WH)XEHEPIITiH/e KeH Naii1anaHbuiaibl.

ArpoOGakrepuymHbIH Ti-mmasmuasl OlpkaHia ipi OONFAHIBIFBI YIIIH OfaH
TeH WHXCHEPIrT MakcarTapblHaa maimanany kKubiH. Conm cebenti eciMIiK
TYKbIM Kyasiaybl T€H MHXKEHEPJIri oficiMeH e3repTy yiuiH ruiasmuariy T-JIHK
Oeuiri apHaiibl perpuKTa3a MEH Kecil anbiHaabl skoHe pBR 322 (pi-bi-ar 322)
TUTa3MUIaChIHA KOIIipin eTki3ireni. XKaparkan »acanapl iazMua Ti-mmasmMuaara
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KaparaHza Oipmama Kimri OoJbIT, oJlap/aH naiaanany Olpiiama KEeHUIIEY JKoHe
eHiMII. MyH1ali MOJIeKyJ1ajap BEKTOP KOHCTPYKIIMS JIeT aTanaasl. BekTop KoH
crpykiusiabiy, T-JIHK Gemirin kecimn, oraH ecimiik reHi enrizuieni. Hotmwkene
T-IHK icik mierrapy kabinmeTin sxorantansl. Ceiitin 6eteH ren T-JIHK-HBI eki
Oenikke Oemin xidepreH. Kypambiama T-JIHK xoHe O6TeH TreHre me BEKTOP
KkoHCTpyKIusi Ti-turasmuael  reHombiHaH T-JIHK  GemiriH anmbim  TacTaraH,
OCIMJIIK YIIIH 3WSHCHI3 KKETTI arpoOakTepuyMm INTaMMIapra eHrisiuieni. by
OakTepusiap MEH OCIMIIK Kacylachl 3aKbIMIAaHFaHIA arpoOakTepuyMm OOTeH
TeHJIl ©31HIH KaXeTTI TpaHc(opMalvs amnmaparblHaH TMaiagaHbl, ©CIMIIK

72-cypet. TpaHcreH eciMaik amy.
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TeHOMBIHA OTKi3emi. KeliHri kplamapaa BEKTOp MOJCKy/Ia KypaMmblHA €HII3LIreH
0OTCH TeHIep/Il OTe KYIITI IEKTP MaIaHbl dCEepiH/Ie HEMECE apHAWbl TeH aTyIIIbI
3eMOIpeK >KopIAeMIHAE OCIMJIK MEeH »aHyap jKacyllachblHa €Hri3y TocUIIepl icTen
mibIFapburad.  [eHeTHMKaBIK  TpaHchOopMaIusUIaHFaH — OCIMIIK  KacyIllachlHaH
TpaHCTeH eciMIIK anbiHaAb! (72-cypeT). TpanchopmanusianFad eCiMIIK KacyIrachl
OeIiHyl HOTIIKECIHJE Kacylllanap >KUBIHTHIFBIHAH KaJUTyC YIINa Maiiga Oonmaibl.
Kamnyc ynma sxacymanmapblHbIH —KeHOipeynepl eciMIIK TapMOHbI JKoHE Oacka
perynarop 3artap ocepinje oenrini 6ip 6araapnama OolbIHIIA OeiHe OacTalbl.

Hormwxkene OyHmait xacymanapnan OacKbIIIMa-0acKbIll ©CIMIIIK dMOPHOHBI
KOHE YKaH-)KaKTaMa KaJIbINTHI, JaMbIFaH TPAHCTCH O©CIMIIK albIHAAbI. TpaHCTeH
OCIMIIKTIH opOip ’Kacylla XpOMOCOMAChIH/AA KOUIPUIreH TeH CaKTajlajbl.
Coin cebenTeH TPaHCTEH OCIMIIK KBIHBICTHIK KOJIMEH KOOCHTUITCHJIE JKaT TeH
HOCUIIEH-HACUITE OTE .

Fanpimpap >karblHaH aybUl IIAPYaIIbUIBIFBI €TIHIEPIHIH TYPJl aypyiapra
YKOHE 3USHKEC YKOHIIKTEPre IIbIAaMIbl TPAHCTEH CYPBINITAPBIH YKapary KYMBIC-
Tapsl icke aceipbutyna. COHBIMEH Karap, KO3a ©CIMIITiHIH 3USHKEC JKOHIIKTEep-
re MIbIIaM/Ibl, €pTeIicep TPAHCTE€H CYPBINTAPHI KaPaAThUIIIbI

Tipek ce3aep: BeKTOp KOHCTPYKIMS, TpaHcreH, Ti-ma3muaa, pBR 322 (pibi-ar
322) mta3mMua, KaJuryc yia.

Cypaxkrap MeH TancbipMaJjap:

1. AJFamkpl TpaHCTEH OCIMIIKTEp JKailabl aThil Oep.
2. BekTop KOHCTPYKIIHS JKapaTy Ke3eKTiriH TYCIHAIP.
3. TpaHcreH eciMiK any Ke3eKTiriH TYCIHAIp.

4. TpaHcreH eHimepi XKkaiibl HeJepAl OineciH?

32-§. KACYIHA HHXKXEHEPIII'T HET'T3IH/AE KAHYAPJIAP
TYKBIM KYAJIAYIIBIJIBITBIH O3TEPTY. TMBPUIOMA

Kacyma MeH TeH MHXEHEpIIrn >KETICTIKTEepl >KaHyap 3arTapblH >KaKcapTy
YILIIH Jie KOJ >KeTKI3reH. byt skonmakramaiarel OMOTeXHONIOTHsIapAaH Oipi )KOFapsl
[IapyalIbUIbIK JKOHEe TeHETUKAJBIK KOpPCETKIITepre ne OonmFaH Kapamal Typiepi
TYKBIM >KacylliajiapbIHbIH KONTeN Maiiia 0omyblHa KOJ KeTKi3y eni. bizre oenrim
cuplprap Oip KpUIma TeK Oip JaHa, KehOip Ke3me eKi JaHa >KYMBIPTKA Kacylla
Kypaiapl. Conm cefenTi 3aTThl Kapaman TYpiH JKeNeNIiKIeH KoOeWTy KOIaiibl
*Karnmaiibl O6onmmaran. Kem Mesepne korapsl eHIMAI CYT OepeTiH KapamaiFa
Oenruni TOPMOH MHBEKIMS Kacajblll, KeNTereH >KYMBIPTKa JKacylla ajyFa
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Oomaapl. By KymBIpTKa sKacymiayiap >KarbIpbIHAH AaJIBIHBIN, KACAHIBI TYpIC
OyIlaHIaCTHIPLIA I KOHE TY3UITCH 3Ur0Ta MIapyalibUTbIK MaHbI3bI a3, KaparnaibiM
CHIBIP JKaThIPbIHA CHT131J1e/1, SIFHM MMIUTAHTAIHS Jkacasiapl. HoTwkene Kapanaibiv
ereil aHa KapaMaJIbIHaH KbIMOAT Oaraibl 3aTThl YPIIaK alibiHAAbI. byl TexHOmorus
0131iH MemutekeTiMizne fie Konmanpuianapl. AKII-TeiH ayHuMere arakrsl MoHCaHTO
KOMITAHUSICBl TeH WHXKEHEPHACHl TACUIIMEH ecy TopMOHBIH (growth hormone)
iCTeNn IILIFAphIN, CUBIPJIAPFAa MHBEKIMS JKacar >KOHE COJI YKOJIMEH CHbIpIapIaH
caybUIaThIH CYT MOJIILIEPIH aChIpyFa KOJI KETKI3/I.

3urora (ypbIKTaHFaH TYKbIM Kacylla)fa TYpJl TeHAepAl MUKPOMHBEKIIHS
)Kacar, TPaHCTeH THIIIKAH HEMECE eTeyKYHPBIK ay KOINTEreH 3epTXaHaJbIK
KYMBICTap/a anbin Oapbuiasl. MemitekeriMizae akagemuk JK.X.XamumoB Oac-
HIBUIBIFBIH/A COJT TOCUIAI KOJam, KOSIH 3UrOTachlHA ©Cy T'eH1 eHTI3UI1 KoHE
oJIETTETIre KaparaHja ipi )KOHE JKbUIJIaM OCYIIN TPAHCTEH KOSH aJIbIH]IbI.

Kanyapaapabl kiaonaay. bip 6akrepus xacyiacel 6e1iHyl HOTH)KECIHE
TY3UIreH OaKkTepus KOJOHMSCHIHA KJIOH JeT arajajbl. OCIMIIKTEPIiH KIOHBI
O1p »acylIaJaH KacaHIbl Karaanaa keOeHTTIPUIIIT HEMece BereTaTuB KoOenuTy
YKOJIBIMEH aJIbIHAIBI. JKOFaphl Topexeni kaHyapiap BEreTaTuB KOJIMEH KoOek-
MEUTIHIITIHEH OJIapJIbIH KJIOHBIH aJly YIIIH JKaKbIH KYHIEpre IediH mpooie-
Ma Oonbin keneTid. 1977 xbutbl XK. I'épnoH skaFbIHAH Kacyllla WHXCHEPIITiH
KOJIZIdy HOTWDKECIHJIE >KOFapbl JIOpEeXkeNl jkaHyapiap KJIOHAApPBIH Kapary
OMOTEXHOJIOTHSCHI 1CTET MIBIFAPbULIEL. (73-CyperT).

73-cypet. 1 — 6aKaHBIH SIPOCHI
aJIBIT TaCTaJFaH TYKBIM
KJIeTKachl; 2, 3,4, 5 — anpocsl
QJIBIT TaCTAJIFaH TYKbIM KIIETKaFa
UT OAJIBIK 1IIEK KJIETKACHI
SIPOCHIHBIH KOIIPUTIN OTKI31Y1;
6 — sxac 0aKaHBIH JaMYEI.

1997 xpu1 lomnanaustHeiH POCIMH MHCTUTYTHI FalbIMAApbl KOMIBIH
KJIOHBIH KapatThl. byn Toxipubere AeifiH sIIPOCHI allblll TaCTANFaH 3UTOTara
O6acka »MOpHOHANI >KacyllaJaH aJblHFaH SAPO KONIpINl OTKI3UIETIH >XKOHE
naiga OoNFaH TPAHCIUIAHT TYKBIM JKacyllla erei aHa >KaThIPhIHA €HT131IETiH
(mmmumanTaHMs kacaTeiH) eni. [lormanausaeiH PocnuH  yHMBeEpcHTeTI
FaIBIMIApbl KO JkeTKizreH HoTwxkenepaid XK. ['épnon ToxipubecineH aiibip-
MAalIbUIBIFBI OJIap aJIFall PeT SAPOCHI AJIbII TaCTaJIFaH 3UrOTaFra ecCil Keje JKar-
KaH ar3aHblH COMATHKAJBIK KaCyIlalaH aKbIPAThUTFaH SAPOHBI €HI131II, JKeTIK
ar3a ajbiHIbl (74-cyper).
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I'mopuaomanap. Xacyma WHXEHEPIITIHIH JaMybl THOpUIOMaliap aiy
OMOTEXHOJIOTUSACHIH JKY3€ere KeNTipAl ®oHe MOHOKJIOHAT aHTUTaHAJIap CUHTE3-
7ey JKaFIaiibIH )KapaTThL.

bizre Oenrimi, KameIlThl Kacymiayap oTe Oasy OemiHinm keOeHeml koHE
onapabelH OeJiHyl meKTenreH. Pak »kacymamap Te3 j>KOHE MIeKCi3 OeriHem.
Bipne-6ip nmaiganel akybl3 CHHTE3IEHTIH KaJbINTHI jKacyllla OMOMaccachlH Ka-
CaHJIbI XKaF/Iai1a KeOCHTII, CO aKybI3 3aTThl KOITEM ICTEI IIbIFapca 00Ja bl
bBipak KanbIlThl jKacymragapiaH KETKITIKTI OnoMacca aimy IIeKTeyJi OOIFaHbI
YILIIH MyHJai npoOneManap 3 HIeIIIMIH TallaFraH €.

74-cypeT. Koil KIIOHBIHBIH KapaTblUTybI.

1975 >xpuina arpUTIIBIH FadbiMaapbl Kenep skoHe MuulnTedH KacaHIbl
JKaFJaiia aHTHTaHa CUHTE3ICUTIH JIMMQOIUT KACYIIAChIMEH MIEKCI3 KOHE
Te3 OeJIHETIH pak *acylacklH Oip-OipiHe KOCY HOTHIKECIHAE TaOHFaTTa Ke3-
NECTEeUTIH THOpHU *kKacyla >kapaTTel. MyHnail ruOpuj kacyia rudpuaoma
nen aranazbl. HoTwkenme »kacaHabl Karjaiiia aHTUTaHAa CHUHTE3 JKaCalThIH
KaCyIIaHbIH MIEKCi3 KOOCIOTHE KO KEeTKI31IIi.

['mbpuaomMa xkacylmacklH MakcaTKa THUICTI 9p KaHAal jKacylllaHbl pak xa-
CylIachIMeH OIpiryi >KOJIBIMEH TY3yre MYMKIHIIK Oepeni. byn TexHOmOrusHbI
Ka3ipri TaHma KeIMOAT Oarajibl aKybl3 PEryisITOp, aHTHTAaHA >KOHE TOPMOHIAP
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CHUHTE3IH/IC TeH WHXCHEPHUACBIMEH TCH *KyMcay MYMKiH. COHJBIKTaH jKacayIia
WHXCHEPIIITiHe HETI3eNTeH OMOTEXHONOTHSHBIH KOJAWIbI JKaFJalbl IIEKCi3
ecerrTesel.

Tipek ce31ep: TpaHCIreH ThIIKaH, [ éproH, Pocoun.

Cypakrap MeH TancbipMaJjap:

1. Xanyapnapabl KIOHAAYILIH KaHaH Xonaapsl 6ap?

2. I'mbpumoma >kacymachkIiHBIH KaHIall apTHIKIIAIBIFRIH OlneciHaep?

3. MOHOKJIOHAJ aHTUICHEJep CHHTE3 XKACAUTHIH THOPUIOMA KaCyIIaapbIHBIH
JKeKe KJIOHAAPBIH ajy YIIiH THOpHIOMa JKacyIlanapblH Kajail keOeiTeciH?

4. MOHOKIIOHAJ aHTUJICHEeHIH KaHai MaHbI3bl Oap?

O3sirineH oppIHaay YUIiH TancbipMa: ATayliapablH CaHBIH CHIIATTarl
HKYITACTBIPHIH.

I'enom kKypambIHza akTUB OonMaraH npodar TYTKaH

1 bakrepudarra A
pudarrap OakTepus
2 | I'ern umkenepusacbl | b | AybIpy ®KYKTBIpaThIH OaKTEpHsI
Kypaeni 61MomorusiibIkK KyObUIBIC KETIIE-KETTITIHAE
3 | Dnexrpodopes I P ¥
OackapybIHIa KaThICAThIH
I'en HeMece TeH/iep KUBIHIBICBIHBIH MaKcaTKa THICTI
4 | BHOTEXHOJIOTHS E .
e3repyi
Nunykmua ke3inae npodartely OaKTepus TEHOMBIHAH
5 | JluzoreH Oaktepust | D | _. YK pod P
0ipae-0ip reH bl AJIBII MIBIFBIT KETY1
BuonorusislKk MUKpOMOJIEKYIajiap JKOHeE ar3aiapaad
6 | llltamm X N . P . ¥ p P
MaiaTalbIl OHIMAEP ICTEP MIBIFAPY TEXHOJIOTHSICHI
MonexynamapaslH 3ISKTp ayJaHbIHA JKalFacTeIpFad
7 | Tpancaykuus I y P . . pay o p ..
Telnb iIiH/e YIKeH ITiHe Kapail 0ip-OipiHeH Oeiy amici
Bip Typre THicTi,0ipak keibip renaepimen Oip-OipiHeH
8 | Tpauchopmanus u|-,
alBIPMAaIIBLIBIFBI Oap OaKTepHs XKacylanapsl
Bakrepusnapa mapasuTTiK eMip CYpPETiH KOHE
9 | I'ennep xanHyscChl K p PR riapas P cYp
OJIapbl JIM3UC iICTEUTIH BUPyCTap
Benrimi sxarmaiina Oip ar3a TYKbIM KyalayIIbLUIbIK
10 | [Matoren Gakrepust JI | Monekynacel op KaH/ai OeMiriHiH eKiHIII aFr3a TYKBIM

KyaJlay MOJIEKyJachl KypaMbIHa Oipiry KyOBbIIBICHI
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33-§. 'EH )KOHE KACYIIIA UH)KEHEPJIIT'THE HEI'T3AEJTI'EH
BUOTEXHOJIOTUA

Tipi ®OHMIKTEPAIH TIPIIUIIK MPOIECIH TepEH YHPEHY HOTHKECIHIE 3epT-
TENTeH OUTIMIEP/ICH NalanaHbIl, OWOJOTHUSIIBIK MaKpOMOJIEKyJalap >KOHE
ar3aiap KeMeTiH/Ie )KapaThlIFaH TEXHOJIOTHS OMOTEXHOJIOTHSA JICTT aTalajbl.

AnaMaap anAbIHFBI 3aMaHAapAaH Oepi OWONOTHSUIBIK Ke3eHIEepHeH TMaii-
JaNlaHbINl aHCBI3 TYPIE CYTTEH KAThIK, OMIaiilaH CIMPT, KEMIC KHJIEK LIbIPbI-
HBIHAH Iapan HeMece CipKe MaibIHIay TEXHOJOTHSIChIHAH MaligaaHbI KEeJreH.
Bynan Teic, 3aTThl jkaHyapiap HEMece camajibl OCIMAIKTEp COpPTTapbhlH XkKa-
pary Heri3iHJe JIe KbI3MET MPOIECiHAe ajaMIap KarblHAH JYPBIC OacKapbLIybl
kepek Oomampl. CoHmal-ak OMOJOTHSIIBIK TEXHOJIOTHSIIAD OHMOTEXHOIOTHS-
HBIH OipHeIe KapanaiblM KepiHicTepi OOJbIM, oJap ASCTYpai OMOTEXHONOTHS
JIen arajajibl.

KefiinHeH Owomorusi TOHAEpi, HETI3IHEH, OWOXUMUS, MHUKPOOHOIOTHS
KOHE TeHETHKa MOHJAEPiHIH NaMyblHaH OipHemle KypAeni OonFaH, eTe HO3IK
XKOHE OHIMI 3aMaHAJIbIK OMOTEXHOJIOTHSAFA HET13 CaJbIH/bL. 3aMaHaJbIK OHO
TEXHOJIOTUSI MHKpoOar3ajapJpl OHEPKICIN JeHredinae KeOeuTTipim, omap
OuomaccacelHaH aaMaap YUIiH KepekTi OoiFaH 3arTap — pepMeHTTep, rapMOH-
nap, AOpyMEHIEp ally >KOJIbIH/A JaMbll Oapyna.

XX facelpma maima OoiFaH OWOTEXHONOTHSUIAP HETI3IHIAEC MHUKpOar3aiap
JKaraJipl, 1ece Typeic Oomaapl. Te3 keOeiieTiH, TeHeTUKAMIbIK JKaFbIHAH TepeH Yipe-
HUITEH MUKpOar3aiapiaH TalJallaHelll op TYPJIl eHIMIEp: Jopi-IopMEHIED,
a3pIK — TYJIKTEp >KoHE Oacka OMONMOTWSUIBIK OeJICeHMl 3arTapipl ICTEN IIbEFapy
MYMKIHIIUTIKTepi 0ap. Mpicasbl, OakTepusulap T€HOMbIHA aJaM a3Ka3aH Oe3i-
HEH aJbIHFaH WHCYJIMH T€HIH EHTI3y apKbUIbl OMOJNOTHSUIBIK aKTHB SKOHE Tas3a
OorFaH HeMmece 6Cy TapMOH T'€HIH eHTi3yMeH COMAaTOTPOITMH TOPMOHBIH KeITereH
MeTiepe icTen mbrapy MyMKiH. Kazipri ke3ze Oipkarap TyHue OHOTEXHOIOTHSITBIK
KOMITAHUSIIAPBI COJ 9JTIC apKbUIBI TYPII 9Pl IOPMEH/IEP ICTEM IIbFapbLTyIa.

byriari KyHre kemim, 3amMaHaJBIK OMOTEXHONOTHSUIBIK OIICTEPMEH TeH
WH)KEHEpJIIri keMmerinae (apMaieBTHKa YIIiH HHTeppepoHaap, WHCYJIHH, Ca-
MaTOTPOIIMH, TeNAaTUTKE KapChl BaKIMHA, (EPMEHTTED, KIMHUKAIBIK daMyiap
YILiH AUAarHOCTUKANBIK Kypaiaap (HapkoMaHUsI, TeTaTUT koHe 6acka Oip Karap
KYKIaJbl aybIpyJaapAbl aHbIKTAy YIIIH TeCT Ti3iMAep, OMOXUMHSIIBIK TEKCEpY-
JIep YIIIH peaKTUBTEP, UUJIETIH OMOJOTHSUIIBIK IJIacTMaccaliap, aHTUOMOTUKTED)
ICTeN MIBIFapbIIa/IbL.

FansiMaapapiH aHBIKTaybIHINA, HAHOA aKybl3 MOJIIEPI OHMIANBIK KO
emec. Conpaif-ak, HaHJa JU3WH, TPUNTO(PaH, METHOHHMH XKeTicmeunai. by
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npoOieMaHbl OMOTEXHOJOTHUSUIBIK OMICTICH OHail mmiemry MyMkiH. Fameimmap
mikiprneyine kKaparanga, | T yura 150 rpamMm JM3UMH KOCBUIFaHJa HaHAAFbI
aKybI3 carachl KECKiH acybl aHbIKTaJIFaH.

Kanmbr anranga, OMOTEXHOJIOTHSI YKOHE OHEPKOCIT MHUKPOOHOJIOTHUSCHIHBIH
JamMybl TEK KOIl TOHHAJIBI KbIMOAT a3bIK ICTEN IIBIFapy eMec, OQNKIM Typui
TYpZeri GU3HONOTHsIBIK OSJICEH 1 3aTTap ICTEN IIbIFapy MYMKIHIIUTITIH e Oe-
peni. EH ynkeH xetictiktep, Oip *aFblHaH, aaM TC€HOMBIHBIH TAJIIbIK KETIIe-
KETTITIH aHbIKTay ceOenTi KOJ KETKI3UIreH 0oJica, eKiHIII JKaFblHaH, OCIMIIKTED
YPBIKTaH OHIN WIBIFBIN, TYJAACYl MEH XeMic OepyiHe aeliH OoiFaH OapibIK
TIPIIUTIK Ke3CeHIEpiH OacKapaThlH IIaMaMeH 25 MBIH TeHICP/iH aHBIKTATybIHA
ceben Oomapl. [eH WHXKEHEPIITiHAEe KEWIHTI Ke3aepAe KOJDKETKI3TeH KeTic-
TIKTEpACH Tarbl Oip axamJapiarbl TYpil SKbIHBICTBIK aybIpyJlapibl ajam
KacyrmanapeiHa (YHKIIMOHAT TeHIIEP/Il €HT13y apKbUIBI MY TEXHOJIOTHUSICHI
Ooubin TabbUTaB. byl reniep Tepanusicbl 1M XYprisiieai.

XKacymia wmkeHepriri Haykac MYIIECIHEH Oip cay >KacyllaHbl a)KbIPaThIIl
aJIBIll, OHBI acama a3blK OpTAJapbIHAA ©cCIpy apKbUIbl ONTill TOKbIMara TOH
JKacyIianap KUbIHTHIFBIH ally jKoHE OYJI sKacylaiap >KUBIHTBIFBIH OYTIH OipKenKi
MylIere AeiiH TiKTey MyMKiHiriHe ue. KeiHmenmik ochl jkaHa Myllie HayKac
JieHeciHe Kemripin eTkizineni. byn «okaHa» myienep jkapary TEXHOJOTHSCHI JIeTl
aramanel. 1998 kb1 amepukanblk FanbiM K. TOMCOH «HETI3» Kacymanapaa
(MHTT. cTeM KeJUIC) <OKaHa» MYyIIeNep KapaTy TEXHOJNOTUSCHIH 3epTTerl,
OMOTEXHONOTUSAHBIH OyJ1 JKOJJapbl JaMyblHa KeH MYMKIHIIKTEp amibin Oeper.
«Heri3» >xacymmanap coHgai skacymianap OOMNbIM, onap SMOpHUOHAT JKacyllanapra
YKCaraH, JjIe OJ1 JJpeXeAe KETUIMETeH >Kacyllajap *KUbIHTHIFbIHAH KypajiFaH
OOJIBIIT, YKacaHAbl OpTajia ecy >KOHE OpKaWChl YIIara JICHiH JamMy KaOuleTiHe ue.
Enpmiri Tancelpma aiplHFaH YNMalapAaH TMailaiaHbpIl, KbBMETI MEH IMiIiHi
OolipIHIIIA TaOWFU MYILENepre ykcac OONFaH <« KaHa» JEHEe MYyIIeTepiH jkapary
Oonbm TaObuaabl. Kasipri oKymisiap OMOTEXHOJIOTHSHBIH OapiiblK OarbITTaphbl
KarapblHIa Oyy1 OaFbITTBI Ja AaMbITyda Karbicaabl Aa OTaHBIMBI3IBIH JTYHUE
TIOHIH/IE TYTKaH OPHBI )KOFAPhI TAMBIFAH MEMJICKETTEP AOPEKECIHE KOTEpE ala Ibl.

Tipek ce3aep: peakTUBTEp, JIM3HH, IIPOTEa3a, «acoCy IKacCylla.

CypakrTap MeH TanceipMaJap:

1. I'en umkeHepIiTi KoMeTiHae (hapMarieBTHKa YIITiH KaHIal eHiMIep
JKapaTbLiajibl?

2. Hanpa aKkybI3 MeJIIEpiH %KoHE OHBIH TOUBIMIBLIBIK JOPEKECIH achIpy YIIiH
KaHJall )KyMbpICTap anbin Oapburyaa?

3. Jlopi-mopmek, gopymenzep, hepMeHTTep amyma KaHaai HOTHKeIIepre Ko
JKeTKiza?
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34-§. ©3BEKCTAHJIA I'EH HHKEHEP/IIT'T ’KOHE
BUOTEXHOJIOT'UA II9OHIHIH KETICTIKTEPI

[en umxeHepiirine apHaiFaH 3eprreynep O30ekctanaa 1980 >xpuimapabIH-
Oacrapeiaga akagemuk O. C. ComMKOBTBIH OacTaMachkIMeH OactairaH. ©O30ek-
CTaHJAFbl OYJ1 3epTTEyAepAlH TIKeNeH KeTekIrici akaneMuk A. A. AGIyKapuMoB
ooubim, 1980 xbuimapaa ©30ekctan PecnyOnmkace! FeutbiMaap akageMusichiHIa
YUBIMAACTBIPBUTFAH T€H WHXKEHEPIIIT1 JKOHE OMOTEXHOJOTHACHI 3epTXaHACHIHIA
TpPaHCTeH KO03a CYPBINBIH >Kapary YCTiHAe Oipkarap FhUIBIMH (DyHAaMEHTal
3eprreynep anbin O0apbuiasl. 1992 sxbutel bipinmn [Ipesuaentimiz M. A.Kapumos-
THIH OYJI 3epTXaHAIbIKKAa Oapybl K€3CHIHJE K03a IeH/Iep MHKEHEPIIriH OflaH opi
JaMBITY, OHBI JAYHHE TIOHI JIOpeKeciHe KeTepy *KOHE Jieé MaMaHFa OLTIMIl *Kac
Kajpyappl KaMTaMachl3 €Ty MEH JalbIHIdy MaKCaTblH/1a, MaMaHHBIH MaKCaThl
KapKbITaHIbIpyFa OCpUITeH TiKeNiel KepceTKimTepi O30ekcTanaa TeHaep nHxe-
HEpJIITiHIH KapKbIHABI JaMybIHA HET13T1 TYPTKI OONIbI.

Pecnyonmukambizaeie, bipiami [Ipesupenti M.A.KapumoB Oacramackl MeH
[lonnep akamemusicbl KypambiHa [eHeTHKa MHCTUTYTHIHBIH KYPBUIYBI, YKIMETI
KaylbICBIMEH T€H HWHXXCHEPIITiHIH JaMyblH Oenriieymni «leHHMHMap» FbUIBIMU
OarmapnaMaHbIH OCKiTLTYyi, TIOH KOHE TEXHHKa YKIMET KOMUTETI MeH O30eKkcTaH
Pecnybnukacel  FoutbiMmap —akageMusicbIMeH Oipre IeH uHXEHEPNITiHIH
opranbiFbl — «l €HMHMap» OPTANBIFBIHBIH KYPBUTYbl MEMJICKETIMI3[e TeH
WHXCHEPJITiHe HET13/IeJITeH OMOTEXHOIOTHSIIAp JKapaTy MYMKIHIIUTITIH Oepi.

byn reutbiME OpTanbIK Kbi3MeTkep M.AOmypaxMaHOB MakTa TaIIbIFbIHBIH
Y3BIH/IBIFBIH OENTUIEHTIH jkOHEe KO3aHBIH I'yJIeyiH OacKapaThlH IeHiep 0TOachIH
AKII Texac aybul IIapyallbUIbIFbl KOHE MEXaHMKAJbIK YHUBEPCUTETI OHO-
TEXHOJIOTHSI OPTaJbIFbl FAJBIMIAPHIMEH Olpre ajifail peT aKbIpaThlll alifbl.
CoHbIMEH MaKTa TaNIIBIFBIHBIH CAMAChIH KAKChUIAYFa KOHETUITeH OMOTEXHOIIO-
rusra Heri3 canbiHabl. [Ipodeccop L.C.A3uMoBa GacIIbUIBIK €TKEH 3epTXaHa
FaJIBIMJAphl T€H JKOHE JKacyllla WHXKEHEPIIrl OICTEpIH KOJJam, XaJKbIMbI3Ia
«capbl ayblpy» el aTtainybl Oayblp YIIIH KayinTi OosiFaH rematut b aypysin
OakpUIay KoHE Oyl aypynblH ajJblH aly YIIH KakeT OOJFaH BaKIMHA jKapary
OOMBIHIIIA FEUTBIMH >KOOATap bl TAOBICTHI AsKTAIbI.

buonorust  FeUTBIMAApBIHEIH  JOKTOpel  P.C.MyxamenoB,  »KeTeKImIici
FBUIBIMU  KbI3MeTKep B.MpucGaeBrap Oackapsin skarkaH feutbiMd Tom PCK
TEXHOJOTUSACHIH KOJIAN, OHJAFaH KayilTl KYFBIMABI >KOHE IKBIHBICTBHIK
aypynap/AbIH F'eH MHXEHEPIIirt JUarHo3bl OMOTEXHOIOTHSICHIH KEeH TYP/IE 3€pTTE/IL.

PecriyOnuka kapauoopTanbIFbIMEH Oipre  KapIuOMHUOMATHS — aypybIHBIH
TYKBIM KyaJlaylIbUIbIK 3aHAbUIbIKTaphl Yiipenutyae (b. Mpucboes, I Xamumyn-
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JaeBa). OaiIeT MUHUCTHPMIriHiH COT MEOWIIMHACHI AKCIEPTH3achl MHCTUTYTHI
«l'enuHMap» OpTAIBIFBIMEH Oipre TeH JAKTHIOCKONHUS (TE€H MaKTHIIOCKOIHS
— rennin JHK icoringiri MeH reHaep CHEKTpre KapacTbl Oenrici3 aaamibl
aHBIKTAY) 9JIICIH KOJIJIaH bl koHe ofaH api xkeTinaipai (P. C. MyxamenoB xoHe
A. UkpamoB).

[Tpodeccop O. T. OaunoBa TOMBIPAK KIHE )KEPACTHI CyJIapbIHAA KUHAIIBII
KaJfaH TEeCTUTCHJ KaJABIKTapJpl YHTAKTal 3HUSHKECTepre ICceyaoMaHac
OaKTepUACHl IMMTAaMbIHAH OCBI ()YHKIIMSUTAPBIH aTKapyIIbl T€HAEp TOOBIH K032
TaMbIpbl TaJIIBIKTAPhl KYpPaMbIHAA >KacaWThIH puszocdepa OakTepusChbiHA
KOIIpin oTKi3mi. bysl 3eprreynepieH KYTUIETIH MakKcaThIHAAa KO03a eriIeTiH
€TiCTIK aJKanTapblHIa Ko3aFa OH KbUIIAp OapbIChIHAA CEOUIreH TepOMITHI,
MEMIUTTEePIIH KAJIIBIKTHI 1e3uH(eKIusIay OOJbIN TaObLIaIbI.

MemnekeTiMi3 FanpIMIaphl JKaFbIHAH KO03aJla TaJIIbIK Canachkl, epTe
TYJaey, TYpili CTpeccTepre Te3IMAUTK OepeTiH OipHeme OHJaraH TEHIEP
OOJIHIN aJbIH/BI )KOHE KJIOHIAABL. FambiMaapbIMbI3 KaFbIHAH OVJT TeHIEpIiH
OenceHaIr «reH/ Il emmpim» Ko (TeH-HOKayT) apKbUIbl 0aCKapy TEXHOJIOTHSICHI
iCTeN IIBIFBUIBIN, KO3aJa TAJIIBIK Y3BIHABIFBI KOHE TYIJCYiHEe Kepi ocep
KOepceTeTiH OlpHelie TreHaep (yHKUMSICHl TOKTATbUIybIHA KOJDKETKIZI, KOHE
KOFapbl arpOHOMMKAJIBIK KOPCETKIIITI KO03a CYpBINTapbl alblHIBL. by
JapbIH/IBl TEHOM TEXHOJIOTHSUIAPBIH aybll IIAPYalTbIIBIFEl €TIHACPIHIH OapIIBIK
TYpJEpiHE KOJNJIaHy KYMBICTAphl KEH KOJIEMJIE ajlblll OapbLIabl.

O30eKkcTan a TeH WHXKXEHEPIIr HEeTi3iHJe Cy JKETICTEYIIiIiri, ChIpJIaHyhl,
aypyJap MeH 3HUSHKeCTepre IIbLAaMIbl aybul NIapyallbUIbIK ETiHACPiHIH
JKOFapbl camajibl KOHE OHIMJ1 CYPBINTApBIH KapaTy 3amaH TanalObl. byn e3
KE3€HIHJIC JKac KeJEIIeK YpHakK MIHJIETIHE OV TEXHOJOTHSUIAPILI TOJBIK
MEHIepy JKOHE OJapbl iC-KY31He KoiaHa 01Ty MiHAETIH KYKTEHII.

Tipek ce3aep: nonumepasa Ti30eK peakUsIChl, TeH JaKTHIOCKOIHSL.

CypakTap MeH TancsipMaJap:

1. ©30ekcTaHna reH MHXKEHEPIIri IOHIHIH JaMybIH OenriiereH KyObubicTap
Kbl alThIN Oep.

2. O30ekcTaH/ia TeH MHKEHEPIIIri MCH OMOTEXHOJIOTHS MaMaH IbIFbIH/IA

ICTeJIIHI'eH 3epTTeyiep XKoHE allbIHFaH HOTWOKENEep Kalibl Henepli Oijecin?

BrorexHOIOTUSHBIH OAIIKBIIITAPBIH CaHA.

I'en sxoHe xacyiia HHXEHEPIIiTi KeNeIerid Kajdali Ke3 ajiblHa KenTipecin?

I'ennep Tepamnuscel He?

«Heri3» xacymianap kanaai kabdinerrepre ue?

CeniHiue, agaM MyIIeJepiH mpobupkaiapaa skaHalaH xKapary MYMKiH O0e?

N v W
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V TAPAY. TIPHIIJVIIKTIH TYPI KOHE IMNONYJIALIUA 19PEXKE-
CIHAEI'T ZKAJNBIBUOJIOTUAJIBIK 3AHABIJIBIKTAP

35-§ TIPINIJVIIKTIH TYP KOHE NONIYJIALUA. I9PEKECI. TYP
TYCIHITL. TYP MOJILLHEPJIEPI

CeH anapIHFBI CHIHBINITAPA OCIMIIK TIEH JKaHyapiap >KyieCIMEH TaHBICTHIH,.
Cucremarrkaga €H Kimn OipJlik Typi €KeHJIri, Typi HOMEHKYJIaTypara COMKec,
KOC aTmeH araixyblHaH XabapblH Oap. Meicansl, [occunuiom Xup3uTiOM Ko3a
TYp1 OOJIBIT, HAKTHI OENTi-KablIeTTepre ne eKeHIITH OUIeCi3.

Anamaapapl KbI3BIKTHIPBIN KeJle JKaTKaH Typiiep TaburarTa KaHjai OarbITTa
naiiga OOJFaH KOHE JaMBIFaH JET€H Mocenelep CEHi /e KbI3BIKTHIPYBI aHBIK.
buonorust moHiHIH TaMyBIHAA 6Te KOl FaIbIMJIAp ©3/EPiHiH 3epTTeyIepiMEeH Oy
npo0JIeMaHbI MIENTyTe OpeKeT kacaraH. KeiiHri maparpadrapaa ockl FaabMap-
IbIH FBUIBIMHU 13/IEHYJIEp] HOTHXKEJIEpIMEH TaHbIcachl3. OpraHUKabIK QJIEMHIH
JaMybIHZA aJblll OapbUIFaH 3epPTTEYACPAiH OapIIbIFbl OMOIOTHS TIOHIHIH 1aMybIHA
KOCKaH YJieci eKeHIIT TYPFBICBIHAH 3epTrenesi. OpraHuKajblK oJleM oTe Y3aK
yakbIT Ke3€HiHIe Tapuxu JambiFrad. [lalmeoHTONOTHSITBIK Ka30a KalIbIKTap/bl
3epTTey JKOHE Kasiple KON JKETKI3TeH OpPraHM3MICPAIH KYpPbUIBIMBI MEH
CaJIBICTBIPY apKbUIbI OCBIHAAN KOPBITHIHBLIAP MIBIFAPbLIIBL.

OCbIHBI aUTBIN OTY KEPEK, OPraHUKAIBIK 9JIEM SBOJIFOLMACHI JKaMIbI MIKIpIep
KOITEereH OMOJIOTHSUTBIK FAIBIMIAPIBIH 3€ePTTCYNIepi HOTIIKECIHIE AJIbIHFAH KOPHI-
TBIHIBI ecenteneni. Typ aerenae MophOIOrusuIbIK, (GU3HOIOTHSIIBIK, STOTOTHSIIBIK,
TEHETHKAIIBIK, OMOXUMMSUIIBIK KAaCHETTEpPIMEH YKcac, €pKiH OyaaHaachll Hoc1 Oe-
peTiH, Oenri Kacay JKarJaliblHa KAJTBIITACKAH JKOHE Jie TabuFarTa o3 apeajibiHa He
O0JFaH OpraHU3MIEpACH KypasiFaH MOy IALMsIIap )KUBIHTBIFBI I€M TYCIHEMI3.

[Momynsituss ocel TypAilH Oacka momyasuusuiapAaH KeiOip Oenri >koHe
KAacHeTTEepIMEH aWpBIKIIAIaHAThIH, KATBICTHI OOJIEKTEeNTeH >XXyie. Opoip Typ
tTaburarra Oenrim Oip aymaHapl ©3 INIHE anaasl Ja O aydaH TYPHIH apeibl
neniHenl. ©OjAeTTe TYPAIH apeil YJKeH aydaHHaH KypaiaraH oOonazgpl. Ockl
ceOenTi Typ apealibIHBIH TYpii OeJieKTepie jkacay OpTachkl op TYpii OoJajbl.
ApeanabiH op TYpii OeJeKTepe KacalThlH MHAUBUTTEPi Oip Typre Kipce e 3
KabulerTepiMeH Olp-OipiHEH albIpMalIbUIBIK eTefl. Bbyn nereHimi3 op KaHmaii
TYp Oip-6ipiHeH azaa 6oca ga albIpMaIIbUTBIK UANBATTEpACH Kypanrad. COHbIH
YIIIH 9p TYpili OWOJOTHSIIBIK TYp TOJHUTUMIK ecenTtenedi. [lomuTunmKambik
Typiep Oip-OipiHEH KaThICThI OOJIEKTENTeH, epKiH OyIaHAACTHIPBUIBIT HOCUI
OepeTiH Kimm Typiep >KOHE NOIMJSIUsUIapAaH Kypanadpl. Tap apeaiasl na
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KACAUTBIH TYpJepre KaTbiCThl KEH apeanijia >KaCalThIH TYpJep MOJIUTUIIUK
ecenteneni. Ce0ebi apenn HEFypibIM KeH Oosica, apean MIeTTepIHAeTT MYXUT
OpTachIH/Ia aifbIpMa KeIl OOIaIbl.

Typ mpoOiemachl 3BOMIOLMSIIBIK LTIMIE OPTAJbIK OpblHAA Typanabl. TaOu-
FaTTa KOJ KETIMJI CaH-allyaH OCIMJIK, >KaHyaplapAbl >KyWere camyda, SFHH
KJIaccu(UKaIpsIayaa Typ TYCIHIT1 CHCTEMAaTHKAIBIK OIpITiK pETiH/IE KOIMIAHbBLIA/IbL.

«Typ» aTtanmyblH CHCTEMATHUKAJBIK OIpJiK peTiHAe MoHTe OipiHmm per
arpuTIIbIH OoTanuri /[xoH Peit enrisren. Typ kailsibl KenTereH FajabIMaap ap
Typai mikip Oungipren. K. Jluaneit taburarTa TYpAiH pean KoM KETIMAUIITIH
TOH aJiFaH, OipaK TYp ©3repMec JIell €CeNTeNreH.

K. b. Jlamapk TypmiH peaIpFbIH TOH ajMaraH Topi3e TaOuFarra TeK
WMHMBUTTEp KON keTimai nen ecenrereH. Y. JlapBuHHIH mikipiHine, TaOurarta
Typiiep makina 6omabl, KoK O0mazpl, e3reperi, Oip Typ JKaHa TYPIiH maiia OoybIHAa
Heri3 Oomamel. Typre OepireH cumarTaMaHbIH KAKChl JKarbl COHIaK-aK, O e3apa
OymaHpaceln KeOeHeTiH JKeKe ar3ayiap JKUbIHIBICBIH TYp PETIHAE Taljay Kacailpl.
Bipak oChIHBI €cTeH mbFapMmay KepeK, OapibIK ar3aiapia KbIHBICTHIK >KOJIMEH
keOeiimeiini. TaOwrarTa >KbIHBICCHI3 KOIMMEH KeOeieTiH ar3amap Oap. byman Teic
©KENri dpajiap/a skacar KbIPbUIBIT KeTKeH Typrep Oap. Ocblman Oenrimi, OapIbik
TYPJIEPIiH ©3iHEe TOH OCNTi-KaCHeTTEepiH 63 IIIiHE ajiFaH TYpP CHIaTrTamachl OUOJIOTHsI
MIOHIHE ol KaparbUiMaraH. COHBIH YIINH TPaKTUKaIa OpraHu3M TypiepiH Oip-
OlpiHEeH albIPMAIIBUIGIFBIH AHBIKTAyla TYP MOJIIEpIepiHeH  TMaiialaHbUIa b
Typnep wem OenrizepiMer Oip-OipiepiMeH aibIpMambUIbEbl Oap. Typ ymnH ToH
OortraH OeNri-KacHeTTepl KUBIHIIBICHI TYP MOJIIIEPJIepi e aTaia/ibl.

Mopdonornsiibik Mesmep. Mopdonorusiiblk  emeM Olp Typre €HeTiH
WHIMBUTTEP/IIH CHIPTKBI JKOHE 1K1 KYPBUIBICHIHBIH YKCACTHIFBIH opHekTenal. Kapa
Kapra JKOHE ajla Kapra, opamKamnbIpak KeOeJeri KoHE KBIIIBITKBI OT KeOemeri ap

TYpii Typaepre tuic (75-cyper).

75-cypet. 1 — kamycTa kebereri; 76-cypeT. 1 — TOXUTI IIBIMIIBIK; 2 —
2 — yankaH kebeeri. YJIKEH MIBIMINBIK; 3 — 1a30péBKa
HIBIMIITBIFBI; 4 — MOCKOBKA HITBIMIIIBIFEL.
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Omnapael ¢i3 MopQoJOTHUSIIBIK KabileTTepi HETI31HJE a)XbIpaTa anachi3.
HIpIMIIBIKTap OTpPSIABIHA THICTI TYpAEpiH J€ MOPQOIOTHAIBIK ME3Til
HET131H/Ie aHBIKTay MYMKiH (76-CypeT).

bipak 6ip rana MOp(OIOrHsUIBIK ME3TUIiHIH 31 Oip Typal 0acka TypAeH
@XKpIpaTy YVIIH JKETKUTIKTI emec. bip Typre eHeriH ar3amap na KenoOip
MOP(ONOTHSITBIK ~ OeNTi-KaCHeTTepiMEH  ©3apa  albIPMAIIBUIBIK  JKaCaWIbI.
bip Typre THicTi epKeK KOHE YpFamlbl >KBIHBICTHI ar3ajap OpTaCBHIHAAFBI
KBIHBICTBIK TUMOP(PU3M OKUFAchlH kepy MyMKiH (77-cypet). CoHbIMEH
0ip karapma MOp(OJOTHUSUIBIK JKarblHaH Oip-OipiHE eTe ykcac, Oipak e3apa
OylaHIacThIPBUIMANTBIH Typsiepi jAe yubslpaiinel. Onap ykcac Typaep nen
aranaapl. COHBIH YIIiH, Ipo3oduuana 2, 6e3rek MBIOBIHBIHIA KOHE Kapa erey
KYHpBIKTa Ja 2 ykcac Typiepi Oenriai. ¥Kcac Typiep cyna Jia KYpFaKThIKTa
Jla KacaMThIHIAp, PEeNTWIMATIAp, KYCTap, CYTKOPEKTUIEpe 1€ AaHbIKTaJFaH.
Mopdonoruanbik ME3ril TYPJAEpiH aHBIKTay/la Y3aK YaKbIT HETI3Il j)KOHE KeKe
©JIIIICy ECEeITEIIeH.

77-cyper. 1 — Kycrapa; 2 — CyT eMI3yIIUIEPAC; 3 — KOHIIKTEP/IE KbIHBICTHIK TUMOP(U3M.

@Ou3noJOTHsIIBIK MoJep Oip Typre THIC MHAMBUATEPAE OMIPIIK MpO-
HecTepi: KOPeKTeHy, THIHBIC ally, albIpy, 1amy, KeOero, 1aMybIHBIH YKCACTHIFbIH
kepceteni. Herizinme op Typimi exinmepi Oip-OipiMeH OyaaHAaCTHIPHUIMAMIBI,
Oymanmacca na yprnak OepMeiili Hemece yprakchi3 Oomanbl. Typrepnin Oy-
JaH/Jacraybl JKBIHBICTBIK MYIIENEP KYPBUIBICHIHIAFBI albIPMAIIbUIBIKTAD,
KoOCI0 Mep3IMIEpPiHiH 9p Typii OONybl KoHE Oacka KacHeTTepi MEH OpPHEK-
teneni. bipak Taburarra keilip Typsep, MbICalbl, KaHaApEeUKaIapIblH op TYpIi
Typnepi TEpeK >KOHE Tajjaap, UT >KOHE KacKbIp e3apa 6yz[aHz[acyLI KOHE Jie
Hocln Oepyl MymKiH. by e3-e3iHen (bnsnonomsmbm Me3Tiie e TYpJ'IelelH
Oip-OipiHeH alBIPMAIIBUIBIK €Ty YLIiH >1<eTepn1 eMecC eKeHIH KopceTe/Ii.

BuoxuMusiJIbIK MeJimep. Op Typil Typre €HEeTIH ar3anap ©3iHIH Xu-
MUSUTBIK KYpaMbl, aKybl3, KOMIpCy, HyKJIEUH KBIIIKBUIAAP JKOHE Oacka Mylie
3aTTapbIMEH aWbBIPBUIBITT TYpajbl. bipak HETI3ri albIpMaIIbUIBIK SpOip TYP
yurie ToH kbIHBICTHIK Marepuan (JJHK, PHK) >xone >kacymanarbl akysi3map-
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JIBIH carlachkl MEH MOJIIICPIHIH ©31HE COMKeCTITiHae. AF3aiapIblH Kalichl Typre
THICTLIITIH aHBIKTAY YIIiH OJapJaFbl HyKJICHH KBIIIKbUIIAD ailblpMAaIIbUTBIFbIH
Oenriyiey MeNIymii Heri3re ue 00Iybl MYMKIH.

I'eorpadusiiibIK Mestep. OpOip Typ TaburarTa 63 apeaiibiHa ue. Typ Tapai-
FaH aiiMaK YJKeH HeMece Killl, op jKaijaa HeMece JKalblIaid OOoMybl MYMKiH.
Keiibip xe3ne eki, Yl TYpZIiH apeaibl Kajbl 00Tybl HeMece KeiOip TypiepaiH ap
TypJii OONFaH apeaibl oTe KeH KeJeMJIl ueney MyMKiH. by e3 ke3eriHne reorpa-
(GUSUTBIK MeTIIep 6acKa Meepiiep CeKUIl CabICTHIPMATBIFBIHAH JTOJIEN OOaIbL.

IKOJOTUsIIBIK Mesmep. bip Typre eHerin ar3amap Oenrui opra kaf-
JalbIHA KAJIBITITACKaH, OMOTEOIIEHO3/1a ©31HIH YKOJIOTHSIIBIK OPHBIHA U€ O31HIH
aHbIK (DYHKIMSCHIH OpbIHAANABI. MbIcalbl, ana, skaiaynapaa yibl aloTabaH,
TEHI3 JKarajaylapblHIa >KOHE apblK IIETTEpiHAE CyIipenyln arTalaH,
OaTIaKTHIKTAp/a alIbITATBIH afoTabaH Typiepi kezaeceni (78-cyper).

78-cypeT. 1 — ynbl caprajiiak; 2 — albITyIIbl 79-cypeT. Kapa ereyKyMpBIKTBIH
capranjak; 3 — uepeieHIey capraiiak. yKcac Typaepi.

l'eneTukanbIK Mejmep. OpOip TYp ©31HE TOH KAPUOTHIIKE K€ OOJBIIM,
Oys1 ejeM Xpomacomajap CaHbl, MillliHi, KYpbUIbICHI, apHaibl OostylapMeH
epHekTeneni. Kapa ereykyMpbIKThIH €Ki YKcac TYpiHiH Oipinje 38, ekiHIIiciHae
42 xpomocoma 6ap (79-cyper).

[eHeTHKAIBIK MeMIIEp M€ calbICThIpMalbl caHananbl. Cebebi Oip Typre
THIC aF3aJlap[blH XpoMacomalap CaHbl XOHE KYPBUIBICHL, albIpMaIlIbUIBIFbI
op TypJi Typre THICTI aF3ajiapia xXpoMacomanap CaHbl T€H OOJybl MYMKIH.
Mpicaiibl, opaMKanbIpak xoHe Typae 18 gen xpomacoma 6ap.

ITOJOrUsUIBIK MeJimep. bip Typre TuicTi nuHAUBUATEp Oacka Typre TUic
WHIUBUATEPACH MIHE3-KYJIKBI )KOHE 1C-OpPEKETIMEH aXKbIPAJIBbII TYPAIbI.

Xorapbeima KepCeTireH MOJIIepIepAiH eMIKAHChICHIHAA KaH-KAKThI
myinaem ecentenmeiiai. Con cebenteH TypiepAl aHbIKTayJa OJap.IblH
OapJbIFBIHAH HEMEeCE KOMIIUTITIHeH NaiijalaHy Tajlal eTiIe/Il.
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Tipek ce3aep: Typ, TYp Meiuepi, MOP(OIOTHSIIBIK MOJIIED, (PHU3UOTOTUKAIBIK
MeJuep, OHOXMMUSUIBIK MeJIIep, TeorpaduKaiblK MeJIep, T'€HETHKAaJbIK
MeJILIep, KOJOTUKANIBIK MOJIIIEpP, TOIOIHKAIBIK MOJIIIED.

CypaxkTap MeH TancbipMaJjap:

1. Typ merenne HeHi TyciHeciH?

2. Typ TyciHirid OipiHIIi OOJBIN ITOHTE €HTI3TeH FAIBIM JKalIbl MIIIMET Oep.

3. AnFamkeia FaapIMAAp TYP XKaimel KaHaal mikip oingipren?

4. Typ emmempepi nereHimi3 He?

5. Typaepni 6ip-OipiHeH akbIpaTKaHa TYpPJi eJIIeMIepACH Nnailyiany Kanaai
MaHbI3Fa ue?

6. Cynipenymi aroTabaH Kal sxepiepze Ke3Iecel )KoHe OHbIH TYpJiepi KaHai
Oenriiep Heri3iHjae albIPMaIIbUIBIK eTe]Ti?

36-§. TIOIIYJIAIIUA — TYPIHIH KY¥PbIJIBIMbI ’KOHE
IBOMIOUAHBIH BACTAIIKbBI BIPJIIT'T

CeH oTUITeH TaKbIPHINTA TYP TYCIHITT MEH TaHBICTHIHBI. IIIbIHBIHAA 1A, TYp
Oip-OipiHe yYKcalTbIH, Oip-OipiMeH OynaHnaca ajarblH ar3anap >KUBIHTHIFbIHAH
KypasFaH Kypaeni 6omran xyienep. O oChl TYp TapKaJiFaH, OipIiamMa Killli, )Keke
apeasijia yKacalThIH TOMy/ISIIUsUIapFa — Killll TaOuru TonTapra OemiHin keremi. bip
MOMYJISAMS €KIHILI NOmyJsilusiiad Oipiama OesnexrenreH Oonansl. [lomymsms —
TYp apeaii Oenrim alMakThl WeNen ajFaH, Oip-OipiMeH epKiH OymaHaaca ajuaTbiH
Hemece Oacka monyJsnysuiapaaH OipriaMa OesekTenreH, Oip Typre KipeTiH ar3anap
ToObI. [lomymsiums immiHAe ar3anap oroOackl, maina Oonbin sxkacaiiipl. bipak omap
TYPFBIH TypAe OoiMaii, CHIPTKBI OPTAHBIH OCEpiepl aCThIHAA TapKAIBIN KETyl
Hemece Oip-0ipiMeH KOCBUIBIN KeTyl MyMKiH. TypmiH apenaa OenriieHreH kaibiHa
Kaparl OHJia MOMYJISIIUsUIap CaHbl op Typii Oomanel. KeH apearnma xoHe »Karqaibl
op Ty *Kalmapaarsl Typiepe MOMyISIHsIap CaHbl Ko, Tap apealijia TapKajlFaH
TYpIIepIIe TOMYIISIHSIIAP CaHbl KeM 00JIa bl Op TYPIIi TYpre KipyIil MomyIsysiap
Oip-OipiHEH, YpraK, HeJIlereH apeayl KejieMl MEH aibIpbUIbIl Typajbl. Apean
KeJIeMi JKaHyapliapblH OpPEKETTeHY TE3Mirl, OCIMIIKTEeP/IiH IIEeTTeH TO3aHIaHy
KbUIIaMbIFbIHA OaiimaHbIcThl. JKambIpak OipChUIBIPFBI KYPTHIHBIH OPEKETTEHY
paguychl OipHeIe OH MeTp 0oJica, CONTYCTIK TYJKICIHIH OpPEKETTEHY PayChbl
OipHeIe kY3 KWIOMETPre CO3bUIa/IbI.

[Tomynsauusiiarsl MTHAUBHATEP CaHbI Ja op Typii Oomaawl. KeiiOip xoH-
TIKTepAiH TOMYNISANUsIaphl JKY3 MBIHIAN, MIJUIMOHIAN Ta WHAMBHIATEPACH
KypanraH 0ojica, Keilip momyssusiiapaa WHIUBUITED CaHBI ©Te a3 O0aIbl.
Mpicanbl, ¥3ak IeiFbicTa Tapkamran xonbapeic mnomyismuscekl 300400
WHAUBHUITCH KYpaJlFaH.
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[MomynsusiHpl  YHBIMIACTHIPYIIBI WHAWBHUIATEP OPTAChIHIA KYpHIETi e3a-
pa KapbIM-KaTbiHacTap Oap. MHIuBuATEp a3blK pecypcTapbl, KAacalThIH Kepi
YIIIH e3apa KOHKypeHLusga Ooilybl HeMece KepiCiHIIe IyIIMaHHaH Oipre
Koprany MyMmKiH. KeiiOip nene myrieci ToMeH, ayblpy WHANBUATEPIHIH ©JIIMI
MOMYJISAIMSIHBIH KYPaMJIbIK CarachlH jKaKcapTabl, MOMY/SIUSIHBIH €3reprilTiK
OpTa XKarJaibIHIa eMip CYpYyiH achIpajbl.

JKbIHBICTBIK KoO€t0 ceOenTi MOmyMsus IMIHAE Y3MIKCI3 TeHIEp aaMacybl
naiina Oomanel. [lomymsmusiiap oprackiHZa Oap epeKIIeNiKTEepiHeH op Typdi
MOMYJISIIMSUIapFa TUICTI aF3alapiblH e3apa OyJaHAacTblpy MYMKIHIIUIIIT Ke-
Metieni. COHBIH YIIIH Jie opOip MOMYISUs ©31HE TOH TEHAEP YKHMHAFBI — TeHJIIK
KOpbIMEeH XapakrepieHeni. COHbIMEH, TIPIIUTIK TOMYJISIUS JTOPESKECIHIH manaa
OO0ITybI TYp KYPaMBIHBIH CaH alyaHIBIFBIMEH Oip KaTapia TYpAiH TYPFBIHABIFBIH
na Kamtamachi3 erei. [lomymsiius gopeskecine naiaa 60JaTbiH e3repicTep 3Bo-
JIIOIUSTHBIH, JKbUTIaMIBIFBIH JKOHE OaFbIThIH Oenrineiini. XKana Typriepaid manaa
001y Ke3€H1 NOMYJISALUS TeHIK KOPBIHBIH ©3repyiHeH OacTanabl.

[Mormynsimust TeHIIK KOPBIHBIH 63TepyiHe aJIbIl KSJETIH MPOIecTep.

MyTanusnap KXbIHBICTBIK ©3TEPTiIITIKTIH HET13T1 Ke3lIereH Makcarbl. bip
Hellle MUJUTHOHJAN WHIWBUATEPCH Maiaa OONFaH MOMyISUsIIap TeHIIK KO-
peiHIA opOip TeH yprakTapja MyTalnusjiapra YIIbIpaybl MYMKiH. byn myTta-
nusIap KOMOWHATUB ©3TePTilTiK ceOenTi HocuaeH-Haciare etemi. Kemmimik
MyTalusIap pereccuB OONFaHABIKTaH reTepo3uroranap (GEHOTHIIHIE KOpPiH-
OeiiTi, KepiCiHIIe >XKaChIPBIH TYpAE CaKTaiaabl. MyTanusuiap 3BOJIOMUSIIBIK
MPOILECCTeP YIIIH MaTepHrasl OOJBIN KbI3MET aTKapabl.

MyTanusiiap reH, XpoMacoma, TeHOM JKOHE [UTOIUIa3MaTHKAIBIK TYpJiepre
OeniHenl. MyTanusiapAblH KOIIIUIIT 3USHIBI KoHE TAaOWFU TaHIAy apKbLIbI
memineni. KeitGip myTamusuiap opraHu3M YIIiH COJ KOHKPET JKarnanjaa mai-
nanel 00omy MyMKiH. MyHnmail myrtanusuiap arzanapAblH KeOeri apKbUIbl Ke-
neci OywiHmapra Oepineni »)oHe HOCUIICH-HOCUITE OTKEH CaWbIH TOMYIISIITUS
WHIUBUATEpIHAE TomTayna Oepemi. MyTanmusuiblK ©3TeprilliTik y3aK YakKbIT
imiHae TabuFy TaHJay HOTHIKECIHIC TMBICHIKTANBIN Oapajbl )KOHE OIS
reHo(oHBIH e3repTeai. by sBomONMs KarblHAaH KOWBUIFAH alIFallIKbl KaJaM.
[Tonymsiust TeHO(OHBIHBIH ©3TepreH HeMece ©3TepMEreHiH Kajai Oimy
MYMKIH? OJeTTe, MONyIsIIus TeHIIK KOpblHAa HeMece OYJI TeH 9CepiH/e Ky3ere
KenreH OenriHi op Typil ar3ajapasl OipHemnie OybIHIApABI CaHAy apKbLIbI
onapabeIH opOip OybIHHAH KaiiTanaHy Medrepi aHbIKTaiabl. OnapabiH e3apa
KATBICBIH CAJIBICTHIPY KOJBIMEH MOIMYJSIUS TeHO(OHBIHBIH ©3TepreH HeMece
©3repPMETEH/IIT1 JKaJIbl TaTKBLIA/IbI.
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I'enne npeiim — TEHETHK-aBTOMATHUKAIBIK TIpoliecTep — OipHerne
ypraKTap >aJfachlHla TEH aJUICIapbIHBIH TOMYyJIAIUsIga Ke3l1ecy MYMKiH-
JITIH KEe3EeUCOK e3repyl SKU TMOMyJSHusUIapaarbl WHIUBHITED apachiHIa
KE3MIEHCOK O3TepylICHIIKTIH Jky3ere kenyi. Kimi momynsmusaa  kenoip
WHIUBHIITED ©31HIH TCHOTHUIIIHEH IIEKTEH ThIC, KE3MIEUCOK cedenrepre Kepe
yprmaK KaJIblpybl HEMece KalaslpMaybl MYMKiH. KeOero ke3eHiHae maiga
OoJIaThIH TaMeTaJapIblH OapJbIFBl Jla 3UroTa naima Ooiyaa KaTbICHaybl
apKpUTBI OYJI JKaFjaiiia MEXaHW3MiH TYCIHY MYMKiH. Byn momynsusnga o
HeMece OyJ1 anmemnAep/IiH YIIbIpay IMacTOTachlH (KalTadaHy TE3Jiri) e3reprei.
KyrinmereHn jxarmaiiia TeHACp IACTOTAJIAPBIHBIH ©3Trepyl CHSKTBI KeHOip
aJuTeIIap/IblH cakTam Kajdy OaCKachIHBIH KOFalmybl KyTuiedi. [enmepaiy
KYyTiIMereHae apeidi HoTHKeciHae, O 1 p TYpJsi jKaFmaiia TIpPIIUTIK €TKEH,
TeHEeTHKa >KarblHAH YKcac OOJiFaH MOMyJISAIUsUIap jkaildapakaTr e3iHiH Keuoip
aJUTeJUIapPBIH KOFITHIN Oapabl )KOHE MOMYJIAIUSHBIH TeHETUKA CTPYKTYPACHI
esrepeni. ['enaep npeiidi amepukansik reHetnka C. PailT sxarbiHaH 3epTTENIN
yiiperinreH. by OipHernie a3pIKThI TpOOUpPKara A reHi OOWBIHIIIA TE€TEPO3UTOTA
OOJIFaH eKEyJICH aTaJlbIK OHE aHAIBIK Jpo30Qriianapibl OpPHAIACTHIPHIIL,
oNIapJIbIH HOCUIAEepi YCTiHAe Oakplaay ©TKi3di. bipHeme OybIHBIHAH COH
npoOupKamapaarsl Apo3oduiieniep TeKCepiIreHae, Keubip Momymsiusia TeK
KaHa MYTaHT TOMO3UTOTa OapiIbIFbl, OacKa MOMYJNISIHS KypaMblHIa OJ1 MYJIEM
Ke3/IeCIieyl, YIIIHIIUIEPiH JIe JOMUHAHT OHE JIe PEIeCCUB ajuien ¢gopmaiap
OapibIFel aHBIKTANABL. JleMek, TeHmep apeiidu momynasnus TeHO(OHIBIHBIH
e3repyiHe anbin keneni. [ennmep apeidu TaOurm amarrap (OpMaHIApIbIH
JKaHYBI, CYy TaCKbIHBI), 3HSTHKECTEP/IiH KEH TapKaybl )koHE 0acKa KYTUIMEreH
KarJaiiap HOTHXKECIHJE TMOMyJSIUS WHIAWBHUITED CaHBl KECKIH a3alblll
KETKEHIHJIC aHBIK KOPIHICTE OOJaIbl.

[Tomynsiiust TOJKBIHBI TOMYJISIASHBI YABIMIACTBIPFAH HHAWBUIITEP CAHBIHBIH
Ke3eHiHe e3repin Typy Maceneci. Cizaep 63 OaKpUIaybIHBI3 apKbLIbl aya-pauibl
KOJaiyIbl OOJFaH KbUIIAphl KeHOIp jkaHyap, ©CIMIIK TYpIHE €HETIH ar3ajiap/blH
KOOCHIIT KeTyl, TIPIIUTIK YIIH BIHFAHCHI3 OOJIFaH JKbUIIap/a KECKIH a3aiibIl KeTyiH
oieciz. Kekremjie jkaybIH-IIAIBIH KON OOJFaH “KbUIIapia Oip KbUIABIK, KO
KBUIIBIK 16T OCIMIIKTEp: OOHIIeNIeK, >KbUIThIpOac, KOHBIPOAC, KypFaKIIell,
UTKY3IM Oparl aJiblll ecim, kel ypeIK Oeperi. HoTmwxkene omapmeH a3bIKTaHYIIIBI
YKOHIIIKTEP, MOITKOPEKTI JKaHyapiiap CaHbl 1a KOOCSHIIT KeTyl MyMKIH.

XKongikrepaiH, MONKOPEKTI KaHyapiapIblH Ko0et1 ©3 Ke3eTiHAe KOHIIK
KOPEKT1 KYCTap, )KBIPTKBIII JKaHyapiiap CAaHBIHBIH J1a apTybIHA aJIbIT KEJIeTi.

WNupuBuaTep CaHBIHBIH OCYI OJIap apachlHa aypyJap/AblH TapalyblHa jKOHE
WHAVBUATED CAHBIHBIH a3atoblHa cebern Oonanel. [lomynsius KypaMbIHIAFbI
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aF3allapJblH CaH JKarblHAH apThill KETyl HEeMece HEFYPJIBIM a3alblll KeTyi
MONYJISLKA TOJIKBIHBI Jien aranasl (80-cyper).

[Momynsiyst TOMKBIHBI TEMIIEPaTypa, bUFAIIbI, RKAPBIKTHIKTHIH MayChIMIBIK
e3repyi, a3bIK MOJIIIEPIHIH KO HeMece a3 0oiybl, TabuFy anmarrap ceOenTi Ke3-
necyi MyMkiH. [Tomynsiimst TOJMKBIHBI HOTHKECIHIE KeHOIp MHIUBUIATEP CAHBI
apTybl, KeHOIpeyiHIH CaHbl a3ailybl Ky3eTuieldl. ONreH MHIAMBUATEPICT1 TeHIIEP
HEMece OJapFa TOH Oenriyiep MOMyJsIys MIeHOepiHAe KOFabl Oapaasl. OMip
CYpPreH MHAMBHITEPAIH TEHIIK KOPBIH CakTan Kaiaiasl. MyHnmai sxarmaitmapia
Te3-Te3 KalTanaysl MOy TeHIIK KOPBIHBIH e3repyiHe ceGer 0omabl.

Kexesenaipy. TaburarTa Moy sIIMsUIapIbIH apayiachlll KeTyiHe reorpadusi-
JIBIK, OHMOJIOTHSUTBIK, SKOJOTHSUIBIK JKOHE OacKa >KEKeNeHyl Kelepri Kacaupl.
Kekenenmipy op Typii TOMYJASIUSUIAD UHIUBUATEPIHIH OOMIri SKH TOJBIK
OynmannacnayibiFsl. [lomymsusiiap apacklHAa TeHACPAIH aFbIMBI OOJBINT TYpFaH-
71, oJapaa TeHETUKAIIBIK albIPMAITbUTBIK TOMTAIMANIbL. JKeKeIeHY T KbIHbIC-
TBHIK aKmapar aJMacybl TOKTAJbl YKOHE TOMYILSIIUSHBI KaHA €PKiH TCeHETHUKAIBIK
TY3UTiCKe altHAIBIpaIbL. JKekeneHmipyaiH OipHeIe Typiepi epeKIIe/ieHe .

leorpadusiibIK sKekeJIeHAipy imIiHze, Taymap MeH 0acka reorpadusuibIK TOC-
KaybUIIapAbIH Maiiia 60Ty HOTIKECIHAE 1€ TIOMYISISUIApIbIH JKEKeIeHIIPYi.

JKOJOTHSIIBIK ~ JKeKeJIeHAipy  Oip
TYPAIH TOMYISIUsUIap TYp  TapajFaH
apeasiiplH  Typal OelKTepiHAe  Typ:ii
opTajia ’kacaybl HOTWXeCiHae Oip-OipiMeH
OynaHmacrayra ajbIT KeJeTi.

BuonorusinbiKk  JKeKeJeHaAipy Typ
IIHAET] WHANBUATEP/IIH KBIHBICTBIK MY-
HIeJIepiH/IeTi albIPMAIIBUTBIKTAD, ©CIMIIK-
Teple TYIIIH TY3ULylHJEerl aiblpMaibl-
JIBIFBI JKY3€Te acy HOTHXKECIHAE apka Ti-
3iMzepaiH OyaHaacayblHa ajibIl KeIeTi.

ITONOTUSJIBIK KeKeJICHAIPY KaHyap-
Jap/bIH ic-opekeTiMeH OaimanbicThl. KeitOip
KyCTapbIH 631HE TOH calpaybl, YPFalIbICHIH
©31HEe KaMTall allybIMEeH Oip-OipiHEH aubIp-
MalIbUTBIFBI OYFaH KapKbIH MBICAIT 00JIa IbL.

Kexenenmipyain Typai — mimmHzaepi
y3aK YakKbIT Ke3eHIHJIe op TYpii ajuies-
Jiepre Me ar3ajapAblH epKiH OyJaHmacybiH

80-cyper. Ilomymsiuust TOJKBIHBL.
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mieniesii, HeMece PenpoAyKTHB KEKEICHAIPYIHEe anbin Kenemdi. by o3 keserinze
KEKEJICHTeH aF3a TomTapbl Oip-OipiHe aMBIPBUIBIN TYPYBIHA, JKaHA TYPJIEPIiH
naia 0oybIHa aJbI KeJlel.

Tipex ce3mep: momymnsus, apeai, reHaep aperidu, reorpadusuTbK KeKeIeHIIpY,
9KOJIOTHUSITBIK KEKEICHIIPY, PEIPOAYKTHB KEKEICHAIPY.

Cypakrap MeH TancbipMajiap:

1. omynsauust nemn Here auThUIaIb?

2. IMomymsiust TeHAIK KOPBIHIAFEI TeH KOPBIHBIH KEHETTEH 03Tepyi He AeiHei?
3. Ilonmynsiuys TONAKBIHBEI HE?

4. Iomyssiust TeHIIK KOPBI KaChI Ke3eHAep HOTIKECIHAE o3repei?

5. Ar3zanapza )KeKeJeHAIpY TYpJepiH aiTein Oep.

2-3EPTXAHAJIBIK K¥MbIC

Taxpipoin: Typain Mop(oJIOrHAJIBIK 6JIIIEMiH AHBIKTAY.

3epTXxaHa ;KYMBICBIHBIH MaKCcaThI: OUIIM MeKeMellepi aifHanachiHaa KeH Ta-
pajFaH eKi TYpJi HeMece OHBIH repOapuschl, SIKU KOJUICKIUSACHIHAH TaiiJaaHbITl
TYPAiH MOPGOJIOTHIIBIK ©JIIeMI MEH TaHBICY, TYpre ToH MOP(OIOTHSIBIK Oel-
riIepi aHBIKTaI aty, MOP(OJIOTHSIIBIK OJIIIIeMIe Kapail MHIUBUATEPAiH Oip Typre
SIKM 9p TYpJIi TYpre THUICTICIH aHBIKTA.

3epTxaHa KepHeKiJiKkTepi: 2 Typre THICTI eciMaikTepaid 3—5 AeH repoapusi-
CBI HEMECe Tipi Yiriiepi.

KyMbICTBIH Oapybi:

1. ©OciMmaik yariaepi 3eiHMeH YHpeH.

2. Ocimaixkrepai MOPQOIOTUAIBIK OJIIIEM HeTi31He Typiepre 0ed.

3. Op0Oip Typre MophOIOTHIIBIK aHBIKTaMa Oep.

4. OpOip TYpre THICTI ©CIMIIKTEPIiH TAMBIPBI, CA0AFbI, )KaIbIParbl, T'yITa0aHHI,
TYJATOXKI KambIParkl, )KEMICIHIH KOPIHICI )KOHE TYCiHE Ha3zap ayniap.

5. ©Ocimaik TyOIHAETI I'yJI )KOHE )KEMICTep CaHbl, OJIapAbIH TYCl MEH KOpiHICiHe
Hazap aynap.

6. Kecreni TonTsIp.

Kaoinerrep 1-ecimaik Typi 2-ecimaik Typi

OcCIMIIK aTbl

CI/ICTeMaTI/IKa,I[aFBI OPHBI
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TampIp xyHeciHiH TYpi

JKanbiparsl xaii HeMece Kypaesi

JKarnbiparbIHBIH TaMBIpIAHYBI

JKanpipakThiH cabakra opHaIaCybl

Ca0arsl 111611 HEMecCe araril

CabarbIHbIH (a3ana xaiimacyblHa Kapail Typ

I'yn KopFraysl xail Hemece Kypaeni

['ynmorst

Kemici

7. He cebenten ar3anapiblH Kail Typre THICTUIITIH aHBIKTAy YIIiH OapibIK
eNIeMIepAeH Naiinamany MaHbeBIbI? He cebenteH MOpQOIOTHSIBIK
eJIIIIeM TYPJICPl aHBIKTAY/Ia HETI3Ti eJiey 0o1a aaMaiiab?

8. MopdonorusuibiK eameMHiH OipiiamMa eKeH I He MbICAT KEJTIp.

9. Bakpuiay Heri3iHe KOPBITBIH/IbI LIBIFBIP.

37-§. DBOJIOLUSIIBIK UJESITAPIBIH MAIA BOJTYBI

E:xeari Lleirpic MeMJiekeTTepiHIe TaOMFAT :KailJibl Ke3Kapacrtap.
TaOuraTThlH KYpbUIBICHI, OHJAA Maiija OONaThIH >KaFJaiiapbl KAkl TYCIHIK
spambI3iaH OipHeIle MbIH KbUiAap ajabiH exenri IlbiFbic MemekerTepi —
Mpiceip, KpiTaii, YHmicTanma maiima OosiFaH. Ocipece, exenri MeIcsipaa
JIOH/I1, KOKOHIC, XKEMICT1 aramTap erin ecipiired. bip epkemTi Tyiie, MBICHIK,
Ka3, YUPEK, KenTep, aKKy TYpJiepi KoJiFa YHPETUITeH.

Esxenri yHOicTaHABIKTap oJeM 5 3JeMeHTTeH (kep, cy, amay, aya, 3¢hup)
KypanraH jaen ecenrtereH. Exenri Kpitaiina ga taOurarrany Oipiiama epKeH-
JereH. AybUT MapyanibUTBIFBIHAA AIMACTBIPBIT €Ty, KepIepAl ThIHANTKBIIITAY I
xapusutarad. Opranblk Asusfa jkacaraH aJaMJapiblH JIYHHEre Ke3Kapachbl,
TYPMBIC KEIly CaJIThl, aHAIAAFbl Tipl KOHE ©J11 TaOUFaT >KalbIHIAFbl TYCIHIK-
Tepi «ABecTo» KiTaObIHAA ©3 MOHIH TamkaH. ABecCToga IAYHUCHIH >KapaTbl-
Jybl, TaOWFar >oHE OOJNFaH >Karfaiap, amamIapAblH TIPIIUTIK €Ty CalThl
CHUNaTTajraH. ABECTOHBIH MEIUIMHAFa THICTI OedIMIHAE ajaM JEeHECIHIH,
Yyl JKaliapbIHBIH Ta3alblFblHA MOH Oepy, Ta3a Cyabl bIChIpan KbUIMay, Ta3a
eMec 3arTapibl KYIbIK, OyJlaKTapra »KaKplHIATNay, Ta3ajblK MEH MOKTIK, THIP-
HaK >KOHE IIamTapAbslH Ta3a OomybiH eckepremi. CoHmal-ak, TOIBIPAK, Xep
Kaaipial caHaJFaH, AYHUE J>XOHE TIPIIUTIKTIH >KapaThUIybl, MEIUIIMHAFAa THIC
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MONIMETTEPIEH ThIC, €TiH KEpliepiH KoOeuTy, ayhapy, OJapra capajaHfaH
VYPBIK €Ty YCBhIHFaH, YU JKaHyapjapblH KeOeiTy, omapra azam Oepmey, achipari-
abaiiay Kepek ekeHiH YKTblpraH. Exenri I'peuusimarel TaOurar Kailisl
Ke3Kapactap. TaOurar »ailnel exenri I'peuust men Pumperi mikipiep. Esxenri
I'permsna TaburarTaHydblH JaMybl OIpIHILII MYFaliM aTblH ajifaH ApPUCTOTENb
(opambI3ra aeiiin 6onran 384—-322-xbpuigap) kaHyapiap Kiaccu(UKalMsChbIHbIH
HETI31H TY3TeH, CalbICTBIPMabl aHATOMUS, SMOPHONIOTHS CallaChIHIA AJFAIIKbI
miKipJepiH OasHAaraH, MYIIeNep KOppelamusIchl JKOHE TaOWFarTarbl Oasy
JIaMy SKaWiabpl KerOip mikipiepai annbiHa KoiFaH. OHBIH MiKipiHIIE, TaOuFar
Oasty »KaHCBI3 3arTapiaH Iamuibl. Apucroren—kaHyapaapiasiH S00re >KakbH
TYpiH OUIreH KoHe e >KaHyapiap SJIEMiHIH KiIaccu(UKalUsFa HEri3 caliFaH
rarmpiM. OJ JKaHyapiIapabsl XapakTepieyae ONapablH KeHOip KacueTTepiHne emec,
MYMKIH Ken OenrijiepiHe KeHUT 0edy Kepek ekeHiH YKTbiprad. On OGapibIK
KaHyaprapAbl 2 TONKAa — «KAHIbUIAP» JKOHE «KaHCh3map» fa OenreH. by
TONTAp Ka3ipri «OMBIPTKAIBD) JKOHE «OMBIPTKACHI3» JKaHyapliapra CoiKec
kenenl. «Kanaputapel» 5-ke «yJIKeH yprakka» OesireH. ApUCTOTENb/IIH YJIKEH
YpIaKTapbl OMBIPTKAIBI KaHyapiapIblH Ka3ipri KiaccTapblHa IYPBIC Kememi.
FanpIMHBIH aifTybIHINA, Mey3a, aKTHHUS, OYITTap KYpBUIBIC JKarblHAaH Oip
KaparaH/a >KaHyapJapra, eKiHII KaparaHaa ecimuikrepre ykcac. COHBIH YIIiH
onapapl ApuctoTenb «300(UTTep» Aem araraH. «KaHyaprnapablH naiina 60mybn»
HIBIFAPMaChIH/Ia alThUIFaHaai, SMOproH Oenrim xomaa gamuabl. O anabiH
300(uTTep, KEHiH MYJIAEM >KaHyapiap, COH ©3 TYpiHE cail KypbhUIbICKA >KOHE
YJIKeH XKeke Kacuerrepre ue Oomazapl. OHBIH HIKIpiHILIE, KaHIbl )KaHyapIapablH
Oap BIFBIHA 1K1 MYIIIENIEp ©3apa YKcac *oHe Oip TYpIIi JKaiiacKaH.

Apuctorenpiin mokiprrepineH 0ipi Teodpact ecimaikrepain 400
JIeH apThlK TypiH 3eprrereH. OmnapiablH KYPBUIBICHIH, (PU3UOIOTHSACHIH,
MpaKTUKAJIBIK OpHBIH OeiHenen OepreH. Onm Oip eciMuik Typi Oacka Typre
alfHaTybl MYMKIH JIETEH MIKIPiH KOJIIaFaH.

Pum ransiMel Jlykpeunit Kap (3pambizgan angein 99-55) onem e3-e3iHeH
naiina OonraH, >kKaHyaplap BUIFalAbl JKEPACH KENiN MIBIKKAH, aliFall oJyap-
IIBIH JKaFbIMCBI3 TYpJepi, KeWiHHEH OpPEKEeTTEHETiH, KOPEKTCHETIH, YPIIUTHIH,
IYIITMaHHAH ©31H KOPFAaUTBIH KaJBINITHI )KaHyaplap naiia OoiFaH Jemn ecemnTe-
red. Kmapmuit I'anen (130-200) MeaumuHa HETI3IHEH CaylIbUIApABIH Oipi
Oonran. On KoOW, WT, a0 koHE 0acKa OMBIPTKAJIbI aHyapiap KYpbUIBICHIH
3epTTereH. MaiiMbLT KOHE a/laM JICHEe KYPBUIBICH YKCACTBHIFBIH YKTHIPFaH.

Opra A3susia 3BOJIOUMSIIBIK WACsUIapAblH Taiiga Oomysl. Oprta Aswus
XJIKBIHBIH TIPIIUTITIHE TAKAHIIBIIBIK, MTAPYaITbUIbIK, MEIUIIMHA XKoHE 0acKa
cajaiapiarbl TIPIIUITiH, TaOWFaT KyOBUIBICTAphIH O€HHENeylIl KiTanTap
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eTe exenneH Oap Oonran. [lemek, Axman nobn Hacp XKaiixonmii (870-912)
YHnaicran, Opra Aszwus, KeiTail eciMIiKTepi MEH XKaHypayiap AYHHEC] Kbl
KbIMOATThI MOJiMeTTep KuHaraH. On ecIMIIK IMeH KaHyapiapblH Tapatysbl,
JKEPTUTIKT XaJbIK MaiganaHaTblH ©CIMIIK TIeH KaHyapiap, ojlap/blH TaOurat-
TaFbl OPHBI JKaUBIHIAFbl MOTIMETTEP/1 JKa3bIll KaJIbIPFaH.

06y Hacvip @apabu (873—950) ecimuikraHy, 300J10THsl, alaM aHAaTOMMUSIChI
KOHE TaOuFaTTaHy[blH Oacka cajaJapblHAa 3epTTey
xyprizren. On amgam opranu3mi OipKenKi JKyiie eKeHiH,
TYpl aypyJap KOpPEKTEeHy TOpTiOiHIH e3repyl MeH
OaiinaHbICBIH KepceTin 6epreH (81-cyper).

®apabu amaM €H anIbIMEeH XaHyapiiap JYHHECIHEH
XBIPAJIBIN MIBIKKAHBIH, COJI ceOemnTi amamia, >KaHyap-
Japia  KehOip YKCACTBIKTAphl CAKTAJIBINT  KaJFaHbI
YKaMIbI MKipAep/l anasiHa Koiran. On TaOufy TaHAaIy,
YKacaHbl TaHAATYIbl MOMBIH/IAFaH.

Opra racelpaarbl TaOurar MoHI JamybiHa bepyHu

81-cyper. xoHe uOH CHHa YIKEH ylec KOCKaH. 00y Paiixan
Aby Hacp @apabu.  pory (973-1048) kepceTyinme, TaGurar Gec ie-
MEHTTEH: OOCTBIK, aya, OT, Cy YKOHE TOIBIpaKTaH Maiaa
Ooonran. bepynm exenri rpek rambiMbl [ITonmomernmin
«Kep oneMHIH OpTaJbIFbI OOJBIM, OJ OPEKETTCHOSHTIH
TUTAHETa», — JIETeH UTIMre Kapchl KO3KapacleH KaparaH
xoHe JXep KyH aliHanacelHIa OpEKETTEHCE QKEN eMec,
ONl JeHreleK mimiHal, Aen aitkaH. Jemek, bepynu
noyigsk actpoHoMbl KonepHukren 500 xbut annaeiH KyH
KYMECIHIH KYpBUIBIC HETI3ZepiH AYPhIC KHUsIIIaFaH.
OnpiH mikipinme, JKep Ky3iHAE opKalllaH e3repictep
naiia OOJIBINT TYpajabl: CYChI3 JKepieple kail e3eHaep,

82-cyper. TeHi3;:[ep nanaa '60J1am,1, olap Ja ©3 Ke3eriHue
AGy Paiixan Bepyun.  ’Kepiiepin e3repreni (82-cyper).
bepynunin aiitysinma, JXep Xy3iHae jkaHyapiap,
OCIMIIKTep JaMybl YIIiH >karmaid mekrtenreH. Com
ceOernTeH Tipi aF3aiap apachlH/a jkacay YIIiH Kypec Oapanbl. bys kypec onap
TIPIIUTITIHIH HET13T1 MaHbI3bI OOJIBIT CaHAJIAIbI.

«Erep aiiHanmambI3aaFbl TAOUFAT ©CIMIIK MIEH JKaHyapiap 6ipae-0ip TYpiHiH
YPBIKTaHYBIHJIA KApCHUIBIK KOPCETHETeHIE €/1», — JIeM €CKEpTeAl FallblM, —
Ooyn typ Oytim Xep kxy3iH wueneren Oomanel. bipak MyHmail ypbeIKTaHyna
Oacka ar3anmapIibl JKy3ere miblFapajsl. bepyHuIiH jkacay YIIiH Kypecy, TaOuFu
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TaH/IAy >KaWbIHIA TIKIpJIepiHe HETI3JeN XOHE OTaHJAAChIMBI3 SBATIOIUSHBIH
OpeKeTTEeHIIpyIIl KYOBUIBICTApbIH AaFbUIIIBIH  TaOWFaTTaHymIbickl  Yapmns
HNapsunnen 800 xbu1 1TEpi KalTazan eTKeHAINH KopeMis.

bepynupin aiftybiHina, TaOurarTa OapibIK KOHIIKTEp TaOWFaT 3aHAapblHA
THUCTI JKacaipl KoHe e3repei. O Tipl TaOUFATTBIH TAPUXHU JAaMBITYIbI MOWBIH-
namacaza, 0an apajap eCIMIIKTEpCH, KYpTTap €TTeH, IIasHaap SHXKIPACH Maiiaa
Oomajpl, nen Ke3 anabiHa kentipreH. Fanbivubig aiiTysiHmna, XKep OeTiHiH o3re-
pyl eciMIiK TeH >KaHyapiapAblH e3repyiHe ajblll Kelml. bepyHu amammapiapiH
PEHi, KepiHici, TaOUFaThI, TOPTIOI TypJIilie OOMybIHA TYKbIM Kyajiaybl FaHa €Mec,
0ipaK TOIIBIPAK, Cy, aya, MYXHUT >KaFdaibl ceOeTIIIici 1en MOMbIHIabl. bepyHuain
HIKIpIHIIe, a71aM 3 JaMybl MEH KaHyapiapaH 6Te Y3aKTachIl KeTKEH.

Opta A3usiHBIH oWTLI TabuFarTaHy FainbiMbl O0y Om uoH Cuna (980-1037)

TaOWFaTThlH OOBEKTHB OapbhlHA CEHy/l TIaija eTe.
Taynmap, oHbIH miKipiHIIE, Ccy ocepl Hemece KepmiH
KeTepLTyl HOTWKECIHIE maiia 6onraH (83-cyper).

N6n CuHa o3 mIbFapMachlHIa 6CIMIIKTED KaHyap-
Jap MEH ajaM e3apa yKcaybl, ce0eO1 onap/bIH OapiIbiFbl
KOpEeKTeHeIl, keOewen, ecenl aen auTThl. OciMIikTep
JIaMybIHBIH TOMEHT1 CaTbIChIHZAA, >KaHyapiap opTa
caTbl/ia, a1aM €H KOFaphl CaThICHIHIA TYpaJIbl.

Anam JieHeCiHiH KYPbUIBICBIH YHPEHYTe THIAbIM
caJlbIHFaH OpTa Fackipiapaa Mon CuHa ajgam aHaTOMUSIChI
MEH WIVFbUIIaHFaH. FajbiM kel FhUIBIMU IIbFapMaliap

kasraH. Omapman Oisre neliH 242-Ci KETilm Kell- 83-cyper.

I'CH. Faan ME/IMIIMHA HeTi3/IepiHeH 0ipi camacel aa AGy Au u6n Cuna.
YJIKeH JkeTicTikke ue 6osran. On opta raceip LbIFsic

MeAUIMHA OUTIMIEPIHIH YpaHbl O0JiFaH AYHUEre atakTbl « T 3aHIapbIHBIH
aBTopbl. «Tum 3aHnapsl» O6ec KiTanTaH KypajiFaH. bipiHmi KiTanTa ajaM JeHecl
MYILETIEPIHIH KYPbUIBICHI KoHE (YHKIUSUIAPBL, TYPIl aypyaapAblH KEIil LIbIFY
cebentepi, emjaey Typiaepi OasHmamanbl. EkiHIN KiTanTa MOJEHU OCIMIIK
MeH JKaHyapJjapJaH aJIbIHATBIH Jopiiep jKoHe opOip JOpiHIH Kalchl aypyFa
€M eKCHJIrl KepceTuteni. YIIHIIN KiTalm agaMHBIH opOip mytiene OoyaThiH
aybIpyiap, oJlap[ibl aHBIKTAY JXKOHE €MJIey TOCUIAepiHe apHanFaH. TepTiHmIi
KiTanTa XUPYPrUsUIbIK, SFHA CYHEKTEPIIiH IIBIFYbI, CBIHFAH]IBI €MJICY YKaibIH/Ia
ce3 ereml. beciHmi kitanta Kypnaeni IIeHOepi, olapiabl NalblHAy >KaWbIHIA
mamimertep Oepeni. MOH CunanbiH «Tun 3apmapb»y msiFapmackl 500 5KbLT
ke3eHiHae Eypoma yHUBEpCUTTEpiHIEC HETI3ri aWbIpMAIIbUIBIK KOJITaHOACKI
camachlH]a OKBITBUIBIN KenreH. FanpiM anamaars! keiOip aypysap (TyJlienex,
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KoHEe 0achIM) Ke3re KOpIHOCHUTIH ar3ajap apKajbl aiaa 0oJasl AT SHT13e/I].
JleMeK, MUKpPOCKOM 3epTTelIMel, MUKPOOHOIOTHS TMOHI ol MilIiHAEIMECTeH
600—700 >xput anmeiH MOH CuHa JKYKManmel aypyjap Cy JKOHE aya apKbLIbI

TapaJlyblH MOIZBIHI[&,Z[BI.

3axupuooun Myxammeo babwvip (1483—-1530) yibl Fyjmama akbH OOJIBITI

84-cyper. 3axupunaua
Myxammen ba0bip.

KaJIMacTaH, TaOUFaTTaHyuibl fFaibiM Ja. (84-cyper)
babpip >xarpiHaH xa3putraH «boOypHamama OpTanbik
Azusi, AyraHbICTaH, YHIICTaH CHSIKTHI MEMJICKET-
TEpIIH TapUXH TeorpadusChl, XalKbIHBIH TYPMBIC
JIeHrel1, MOJICHUETIMEH Oipre, ©CIMJIIK IEH XaHyajap
onemi KaWbIHAAa KBI3BIKTBI MajiMerTep OepinreH. Omn
031 aHBIKTaFaH J>KYMBICTApbIHA  HETI3JCNITeH TYpJe
KaHyap MEH OCIMIIKTepPAiH KYPbUIBICHI, TIpUILIIK
CaJITHI, ONAPABIH ©3apa YKCACTBIKTAphl SIKW EPEeKIIi-
JKTEP1 Typasbl MOTIIMETTEp OastHAaNFaH.

baOwip kaHyapimapabl TOPT TOMKA aXbIPATKAH:
TONTHIK J>KaHyapiapbl, YA KYCTapbl, CyFa IKaKbIH
»KacalThIH )KaHyapiap Cy JKaHyapiapblHa a)KbIpaTKaH.

Tipek co3aep: ['unmokpar, Apucrotens, « Kangsiiap , Kancezgapy.

Cypakrap MeH TancbipMaJap:

1. ®apabumiH TabuFar KalbIHAAFBI TIKIPIEPIH aT.

2. bepynu TaburarTaHyna KaHJai 3epTTeysep xacaraH?

3. OO0y Om noH CHHAHBIH MEIUITMHA TTOHIHIH TaMybIHa KOCKaH Yieci HellepaeH

Kypanran?

4. 3axupuagua Myxmmen baObipabiH i31eHynepi xKalbiHaa alTeI Oep.

O3girineH opbIHAay YLIIH TanchlpMaJjap: OpaMbI3/laH aJIIblH JKacaraH Tabu-
FATTaHYBIIBUIAPIbIH TAOUFAT KalBIHAAFBl KO3KAPACTAPBIH KA3bIH.

Exenri MbicbIp

Exenri Yuamicrag Exxenri Kerraii

Oprta raceipnapaa i3nerred Opra A3us FaasIMIAPBIHEIH TaOUFAT KYPBUIBICH YKabIH-

JIaFbl TMKIPICPIH Ka3.

Ddapabu

bepynu N6 Cuna Babwip
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38-§. K. JUHHEM, 7K.B. JAMAPKTBIH, FBLJIBIMHA ) K¥YMBICTAPBI,
K. KIOBEHIH 3BOJJIIOIUAJBIK UAEAJIAPBI

XV racelp xapTeichiHa Kemin, Eypoma memiekerTepinae ¢eomamnsm op-
HbIHAa OypiKyas3usi YKIMETiI opHarbuiabl. HoTmkene eHEpKICIN OpTalbIKTaphl,
ipi Kayajap maiima G0kl TIoH, TEXHHUKA OipHemie nambinbl. backa sxepiepacH
Eypomnara xentereH eciMIik MeH kaHyap Typiepl kentipinai. bymapaey 6ap-
JIBIFBI ©CIMTIK YKOHE JKaHyapJiapbl YUPEHYTE YIKSH KbI3BIFY OSITTHI.

MyHBIH HOTHXKECIHIE aJaMIapAblH OCIMIIK JKOHE KaHyapliap KalbIHIaFbl
OutiMmepl Fakam JAYHUETe KaparaHnga OipHele ecere apTTel. boTaHuKa,
300JI0THS TIOHJIEPIH JKOHE JIe JAMBITY YIIIiH, aJIIbIH MOJIIM OOJIFaH ©CIMIIK KoHE
KaHyapJapAbl TONTay Kaxer eai. by mMocene MeH oifrii mBes raiasiMbl Kapin
Jlunaneit (1707—-1778) myrbuinanast (85-cyper).

On 10 mbIHHAH apTHIK >KaHyap TypiiepiH cunarran Oepai. Typraepai
ypraKkTapra, YpHakTapAsl  TYKbIMJAcTapFa, TYKbIMIACTApAbIH TYpJepiHe,
Typiepai  ceiHbITapra Oipikripeni. CeHmep OOTaHMKA, 300J0THS TOHICPIH
OKBbIFaHBIHAA CYy OanabIpiapblH, CHOpalbl OCIMIIKTED,
KaJlaHAIl >KOHE IKAOBIK TYKBIMIBUIAD, OMBIPTKAJIBI
KOHE OMBIPTKACBI3 KaHyaplapIblH OipHelie XyHeciH
TONTAPBIMEH TaHBICKAHCHIHJIAP.

K. JIunne#t noyipiHae OMOIOTUSHBIH ©TE KOII caja-
nmapel omi ae nambeimaraH eni. Conm cebenri K.JInmaHEH
OCIMJIIIK TICH JKaHyapyiapablH KeibOip OenrinepiHe
FaHa HETI3JENreH TYpAE >KacaHibl kyihe Ty3uial. On
OapibIK eciMaikTepai OipHeIe caHblHA IMAHIBI KINTep-
JIH Y3bIH-KBICKAJIBIFbIHA JKOHE OipiryiHe Kapaih 24 85-cyper. K. JIunneii.
CBIHBINKA, JKaHyapiapJblH KYpbUIBICBIHA Kapail 6
CBHIHBIMKA Oeini. MYHBIH HOTIDKECIHIE KeNill IIBIFYbl, TYFaH-TYbICKaHBIHA
aKpIH OOJFaH ar3anap Oacka-0acka CBHIHBINTAPFA, KEPICIHIIE, KEiM LIBIFYHI,
op TYpii ar3ajap Oip TyFaH-TybICKaHbIHA dp TYpJi oprasumMiep Oip CHIHBIIKA
oipiktipiial. K. JIunHe# eciMaik MeH jkaHyap Typiepl e3repMmeiinl, JereH mikip
oinmiprern. OHBIH KaFbIHAH TY3UITEH TYpJEpi jkacaHabl Oosca ma, Oipak OCHI
KBI3METI KEHIHHEH OpTaHWKaJbIK dJIEMl TYpIIilIe YHpPEeHyre MyMKIHIIK Oepi.
K. JlunHel »XyMBICTaphIHAH COH OCIMIIIKTaHY, XKaHyapTaHy IMOHJAEPl Kemel
naMblbl. OpraHuKabIK €M 3BOJIOLUACH! KAl TEOPUSHBI aJFaIIKbl PET
¢paniy3 Taburarranymbicel JKan barucr Jlamapk (1744-1829) »xaparthl
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(86-cypet). On «OMBIPTKACHI3ZAp» JKOHE «OHOJIOTHSY
arayyapblH TOHTe OipiHIIl OONBIN eHTi3mi. JlaMapKThIH BOJI-
onusiFa Jeiinri mikipiepi «3oonorusira kipicre», (1801)
xKoHe «3oomorusi moncamnackl», (1809) arTer mbIFapmana-
peIHIA Ka3purFaH. Jlamapk Typiep e3repMmeiini, JercH
uJesra ChIHU KOo30€H KaparaH KoHE SBOJIIOLUSIIBIK OLTIMIH

JKapusTaraH.
Jlamapk TMiKIpiHIIIE, CBIHBI, TOOBI, YPIaK, TYpPl CHSKTHI
86-cyper. JKYHesep Kareropusuiapbl KacaHjibl, pean eMec. Taburarra Tek

K. b.JlamMapK  gapa pHIMBHTEp peal JeM CeTTeNTeH.

Jlamapk >kaHyaprnap oJeMiHIH TaOWFU >KYHeciH >kapaTyasl €3 ajIblHa
MakcaT eTill KOWFaH >KOHE COJI ceOemnTi ar3ayiapblH KaH-TYBICTBIFbIHA HET13-
nenreH KinaccuukanmmsachiH anra cypred. Om Oapma >kanyapmapael 14
ChIHBINKA OenreH. Omapnan 4-yiH oMbIpTKanbUiapra, 10-bI OMBIpTKAachI3gapra
tuicti. JKanyapnapasl KOpeKkTeHyiHe, KaH ailHalyblHa, THIHBIC alyblHA KOHE
KYWKe )KyileciHe Kapar 6 ke3eHre 0oi.

FanpiM xanyapmap TemeHri OacKbIIITaH XOFapbhl OacKbIIKa KeTepiiep
€KeH, CHTI3UINeH MYIIeNep XyHecl KypAeseHin OapFaHblH TayikbLIaabl. O
ar3aiapipl JKyiere caimy YCTIHIE JKYMBIC iCTEI, KYPBUIBIChIHA Kapai OJapibl
peTIIeH KallacThIpy MYMKIHAITIH aiiTKaH. JlaMapKThIH MiKipiHIIe KaparnaibiM
KOHJIKTEp ©3-031HCH 6e1710praHHKaan< taburarTaH naiga 6onazael. KeitiHHeH
CBIPTKBI OpPTaHBIH dCEpl acThIHAA ©3Tepiml, Ke3eHAep OTyl MeH KYp)leJ'IeHlH
KYPBUTBICBI JKOFaphbl Oonran ar3ajapra aitHanapl. Typriep e3repyiHae yakbIT
Heri3ri KyObUIBIC peTiHAe KepekTi MaHbpra ue. Onap opra xarnaibiHa
THicTi e3repeni. Jlamapk opra ocepiHe JKayanThl peaklusra Kapar, OapibiK
ar3amapapl 3 Tomka OenreH. bipiHmi TomkKa OCIMAIKTEp, eKIiHII TOIKa
KapanaiibIM >KaHyapJap, YIIIHIII TOIKA XYHKe jKyHecl JaMbIFaH KaHyapiap/ibl
enrizal. ChIpTKBI OpTa ar3ajapra TiKeJeH >KoHe »aHaMa TYpAE acep eTyi
MYMKiH. CBIPTKBI OpTa OCIMIIKTEp MEH J>KBIPTKBIII >KaHyapjapra TiKelen
ocep ereni. JKyiike yiecl JaMbIFaH aHyapliapra opTa ’KaHama TYpAE acep
ereni. OpTaHbIH Y3aK >KalfacKaH e3repyl jKaHyapiap TIpUIUIIFiHE ocep eTi,
anapIMEH ONapAblH TanaOblH e3repTeni. TamanmTblH e3repyl COJ TallanThl
KaHaFaTTaHJIBIPy MaKCaThIHJIa ICTEJIIHIE€H OPEKETTIH ©3TepyiHE aibIll KeJel.
MyHnaii armaid JKanracca KaHyapiapIblH MIHE3-KYJIKbl e3repeni. bymn e3
Ke3eriHje, KaHyapiaapAblH KeiHOip Mylesepl KaTThIFy Jkacayna, OacKaiap/IblH
KATTBIFy *KacamayblHa ceOen Oomaabl. JKarTeiFy KacallThlH MyIIeNnepre a3bIK
3aTTapbl KON KeJiN TYpFaHbl YIIIH ONapiablH KesieMi aptanabl. Kepiciniie,
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KATTBIFy JKaCaMaWTBhIH MYIIEJIEpre a3blK 3aTTApbIHBIH a3 Kelyl cebenTi onap
QJICi3/IeHIN Oapajbl KOHE JaMbIMaiIbl. MYIUIEpIiH JKaTThIFY jKacamaybl oJiap
nerpafanusra (KaparnaibIMaany) *KoHe KOUBLIBIN KeTyiHe ceben 00iabl.

FanbiM opraHuKabIK oJI€M 3BOIOIUSCHI KANIBl TEOPUSICHIHA HET13 CallFaH
Oonca na, Oipak BOJIOIMMSIHBIH OPEKETTEHAIPYII KYIITEp *kKacay YIIiH Kypec,
TaOWUFU Tajay €KeHIrH O11e alMabl.

buonorust moHI agamybiHa  (paHIy3  FaJIbIMBI
Kopx Krose ne ynken ynec koctel (87-cyper). On
MOp(]oIorus, aHATOMHUS, CUCTEMAaTHKA, MaJCOHTAIOTUS
cajanapbslHaa >Kymbic anbin OapraH. KroBe mikipiHe
Kapa#, op KaHaail Tipi 3at Oip OYTiH XKyiie OOJIbIN, OHBIH
Mmyienepi Oip-OipiMeH ThIFbI3 OaitnanbicTel. CoraH
Kapaii, *KaHyapJbelH OIp MYIIeci, MBICAIIbI, aC KOPBITY
MYIIIECiHIH e3repyi OHbIMEH OaitnaHbicTa OonFaH Oacka
MYILETIEP/IH € ©3repyiHe bl Keel.

XK. KroBe inrepi cypreH MmikipiHe Kapail opOip
’KaHyap TYpl ©31 eMip CypeTiH opTaFra TUIC TYpAe Kapa-
ThUTFaH oHe eo3repMmeiini. Com cebernreH, KaHyap-
JapAa emkaHaai esrepic maiga Oonmmaiinel. KroBe 31 jkapaTkaH kKoppenanus
MPUHIUIIH JXKaHyapiap cUCTeMaTHKachiHa Ja ychiHbic eTTi. Y. K. JIlunueiaexn
allBIpMAIlIBUIBIK  PETIHIE JKaHyapiapAel OKylere caiyga Kylke xykeci
TY3UIyiHe Ha3apblH aynapy KepekTiriH aiTtel. JKylike sxyieci Ty3uiicine Kapar
FaJIbIM OapiibIK >kaHyapiapasl 4 tonka (tum) Oenni. bymap: oMmblpTKanbuiap,
MOJIIOCKaap, OybIHIbLIAP, HYp TapaTylibuiap.

Kaspimma Typae cakranFaH jkaHyap MEH ©CIMIIKTEp >KalbIHAAFbl MaJeOH-
Tajorus noHi qamysinaa JKopxk KroBeHiH Kpi3MeTTepl yikeH 0ominbl. Fanbim Ka-
3pUIMA TYPJET1I CYTKOPEKTIIep, Cyaipelin )ypyuiepaid 150-1eH apThIK TYpiH
3eprreni. On Koppenanys MPUHIUIIIHEH MaiIaTaHbII, aJlJbIH Kacarl, KbIPBUIBII
KeTKEH JKaHyapliap/blH TaObuFaH KeiOip cylekTepiHe Kapam OyTiH >KaHyap
TY3UIICIH KaiTa TIKTEy METOBIH JKapaTThl KOHE OJaH MpaKTHKaIa Mai1ananibl.
Fanemm Typri spa MeH ke3eHaeplie kaHyapiap JIeMiHiH OipHerne Typiepi eMip
CYPreHi aHBIKTaJIFaH. YaKbIT 6TyIMEH OJap KYpAEICHICHIrH KepreH OoybIHa
Kapamai, FajbIM OJIap/ibl anaTTap TEOPHSICHIMEH TYCIHAIPYTE YMTBUIIbI.

XVII-XIX racwlpnapia >kaHyap *oHE ©CIMAIKTEP/iH JKeKe oCyiH YHpeHy
cajacbiHAa J1a OipHele Taxipuoe anbin Oapsuabl. bipinun per Kapn bep 1827
KBUIBl CYTKOPEKT1 >KaHyapijap[a *XYMBIPTKAa >KacyIIachblH >kapaTTel. FambiM
IIeXKEHIH OCylH TepeH YMpEeHil, OHbIH MYILIeNepi kail JaMybIH JKOHE OMBIPT-

87-cyper. XK. Kroge.
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KaJbUIAPJbIH TYPJ1 CHIHBIITApbIHA THIC XaHyapiap 3MOPHOHBI JaMYBIHBIH
aJFaIKbl OACKbIILITapbIH/IA ©3apa YKCACTHIKTAPBIH AHBIKTA/IbI.

XIX raceipabiH 40-KbuigapblHa KeJlil, jkKacyllla TEOPHSChIH HEMIC Fa-
aeivaapel T.IIBann, M. IllnelinenH »xapartsl. JKacyiia TEOpHUSCHIHBIH Ka-
parbutysl XIX Facelpmarsl TaOWFaTTaHy TMOHIHIH YJIKCH KETICTIKTEpiHiH Oipi
6onbln ecenreneni. XKacyia TeopusicblHa Kapaid, 6apibIK Tipi 3aTTap (6CiMIIiK-
Tep, XKaHyapIiap, anaMmaap) AeHecl kacymanapaan Kypanrad. Ocel Teopus 6ap-
JBIK MYIIENEp TY3UTiCl KaFblHAH e3apa yKcac, JeTeH TYCIHIKKE HeTi3 OOJIbII
KBI3MET €TTI.

Tipek co3mep: ¢opa, Mopdororus, aHAaTOMISI, CHCTEMAaTHKa, TIAJICOHTOJIOTHS,
yjimna TCOPUsChI.

Cypakrap MeH TancsipMaJap:

1. K. JIunneii 6inimin aifTeimn Oep.

2. XK. KroBe Oiimin TyciHmipin Oep.

3. XK. b. Jlamapk Ginimi sxaiisnel HenepAi Oineciy?

4. OMBIPTKATBUIAPBIH TYPIl CHIHBINTAPBIHA THICTI JKaHyapyiap SMOPHUOH JaMybI-
HBIH aJIFaIKel OaCKBIIITAPBIHIA ©3apa YKCACTHIFBIH Kajdall OpHEKTEHCIH?

5. XK. KroBeHHIH NaJICOHTAJIOTUS CajachIHAArbl JKYMBICTApPhl KaWIbl HEIepi
Oimecin?

HepOec opbinaay ymin tanceipma: Kapn Jlunueit, XKopx Krose, XKan batuct

Jlamapk inrepi cypreH uaesutapbiH aKbIparT.

Kapn Jlunnei Kopx Krose Kan baruct Jlamapk

39-§. Y. JAPBUHHIH, DBOIIOLUSIIIBIK UJESIJIAPBI

XIX racelpra kemin AHDIMS ©HEPKACIOl, aybUl HIApyalllbUTbIFbl JaMbIFaH
Ipl KamWTAIHUCTIK MEMJIEKET OOJBIN CaHANATBHIH €ll. OHEpPKICINTIH IypKipemr
JaMybl [IapyallbUIBIK TI€H aybUl HIapyallbUTbIFbIHAH AJBIHATBIH IHKI3aTThIH
keOeriH Tanan ere Oactaapl. lllukizarka OonFaH TamanThl KaMTaMachl3 €Ty
MaKCaThIHA aFBUIIIBIH CEJIEKIIMOHEPIIepl KOT OHIM OEepeTiH KoM, Kapamall, KyC
3aTTapblH, KOI OHIM OepeTiH KOKOHIC JKOHE JIOH/II eTiHCP CYPHINTAPBIH IIbIFapa
Oacraapl. Cenekuysi HOTHXKENEpl OChI JIdYyip/ie oKIMeT OoiFaH >KaHyap, eCiMIIIK
ar3ayiapbl ©3repMei/Il IeTeH TYCiHIKKe HYKTe KOMbUIIbL. Y. J[apBrH €CIMIIIK KoHE
KaHyapiapblH >kaHa (opManapblH MIbIFapyJa CEeNEKIUs MaHbI3bIHA IKOFaphl
Oara Oepli, aybUl IIApyallIbUIBIK TPAKTUKACHIH TEOPHSUIBIK KAaFbIHAH ICTell
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IIBIKTHl JKOHE OJlaH JBOJIOIMUIBIK OULTIM jKaparyaa maimananpuiibl. JlapBuH
1831 >kpuTbl yHUBEpPCUTETTI OiTipreHHEeH coH mpodeccop [eHcmo oraH myHHe
KYy31H Ooiyian camapra >KOHENTUIN JKaTkaH «burmy KeMeciHJeri SKCHeIUIus
KypaMbIH/Ia TAOUFaTTaHYIIbl PETIH/IE KaThICyFa YCHIHBIC €TTi (88-cyper).

88-cyper. Y. JlapBuH xoHe
«burm» keMeciHiH canap MapIIpyThI.

HapBunasl ocipece, OHTYCTIK AMepUKaHBIH OaThic jkarajaybiHaH 500 km
KalIBIKTBIFBIHAAFBI ['ajanarocc apXumnenarsiHbIH JKaHyapiap MEH ©CIMIIKTEp
onemi TaH Kaiaeipael. O Keple KycTap, CYAIpeNin )Kypyliiep Kem Kes3ze-
cemi. Cyaipenin XypyuiiepieH Tacoakaiap, IBIMIIBIK TOPI3IeCTep OTPSAbIHA
KipeTiH BIOPOKTApABIH 9OpOip apanga e3iHe TOH TY3UIiCKe He TYpJIepiH Ke3-
necTipy MyMKiH. Bropokrap 6acka KacueTTepiHEH ThIC, TYMCBHIFBIHBIH TY311yl
MeH e Oip-OipiHeH aWbpIpMaImbLIBIFEI Oap. KeI3BIFBI cOJ, op Typii apania
TYMCBIFbI TYPIILIE TY31Jr€H BIOPOKTAp TapajFaH.

XKanmer anranga, [ananarocc apxunenarsiHbIH jKaHyapiap *KoHE ©CIMIIiK-
Tep aneMi OHTYCTIK AMepHKa )KaHyap jKoHE oCIMAIKTepre yKcac, 0ipak Keuoip
Oenri, KacueTTepi OOMBIHINA alBIPMAIIIBUTBIFEI Oap.

JKoMpuIbIn KETKEH €XKenri a3 TICTUIepAiH Kas3ipri yakbITTa eMip cypyuil
Kakay, KyYMBIPCKaKop, OypoHIapra yKcacThIiFbl JlapBWHII TaH KaJAbIPIbI.
Bbyn nonennep >KOWBUIBIN KETKEH JKaHyapiiap MEH Kazipri Joyiperi skanyapiap
apachIHJIa ©3apa TYBICTBIK Oap Jern Ooykaaayra ceOer OOoJbl.

XKanyapnap reorpadusuiblK TapKaJTybIHBIH KeOip ©31He TOH jKaKTaphbl Ja
canap ke3inne JlapBunai TaH Kanapipabl. On ConrycTik xkoHe OHTYCTIK AMe-
pUKa JKaHyapJIapblH ©3apa TEHECTIPIN, oJlap OPTACchIHIA YJIKEH albIpMaIIbLIBIK
6ap exeHiH eHrizai. ConblH yuriH, OHTYCTIK AMepHKana KeH MYpPBIHIbI Maii-
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MBUIAP, Jlama, Tamblp, Kajkay, KYMBIPCKAKOp, OYpOHAanFaH CEKUIIl KaHyap-
nap tapkaiaraH. Omap Contyctik AMepukana kesmecriediai. OHBIH TiKipiHIIE,
OTKEH 3aMaHJa AMepHKaHbIH €Ki Oeiri Oip Ooiblm, ¢ayHacel ykcac OoJFaH,
KeliHIenk ece MeKCHKaHbIH OHTYCTIK KYPFaKIIbUIBIK KOTepilyl cebenTi xa-
HyapJapabIH Oip MaTepuKTeH 0acka MaTepHKKe ©Tyl YILIH TOCHIK Maiiia OoJFaH.
Hotwxene Conrycrik xoHe OHTycTiK Amepuka (hayHachl opTachlHIa Kasipri
afbIPMaIIbUIBIK JKY3€Te KeTeH.

JlapBuH Oec KbUIABIK camapiaH eTe 0all KOJUIeKIUSAMEH KaWTThl. by Gec
KBUIIBIK canap OpPraHUKAJbIK SJIEeM 3BOJIOIMACH KAl FBUIBIMBIH JKapary
YIIiH Heri3 OoiFaH AoJesjiep TONTay MYMKIHIITIH JKaparTbl »koHe JlapBUHHIH
KeJenerid oenrinen Oepai.

JlapBuHHiH ipi mbrapmanapbl. JlapBuH ayHHMe Ky3i Ooiianm YHABIMIACTHI
pBIFaH canapaH KalTKaH COH, TONTAJFaH Marepraiap YCTiHIe AHIIMSHBIH KO3re
KOpIHreH TaOWFaTTaHy KyObUIbICTapbIMEH Oipre miyrbuiiana Oactaasl. CoHbIMEH
Oip Karapra >kaHa >KaHyap 3aTTapbl, ©CIMIIK CYpBINTAPbIH >Kapary TOHKIpUOECIH
yiiperi. On anapiH 1842 KbUTbl OPraHUKAIIBIK, SJIEM SBOJIOLUSICHI JKAMITBI FHUILIMU
HIbIFapMa Kas3/bl J)KOHE OHBI 15 JKbUT 1IIHIE KEHEUTIPIl, TepeHIECTIpAl, CEHIMI
nonenaepMed OalbITThl. 1859 kbutbl «Typrepmin maiina OomybD» arThl oM
mibFapMachiH  Oacmanan mbrFapapl. On «KomFa yilpeTuireH >kaHyap, MOJECHU
eciMmikrepmiH e3reprimTir» (1868), «AnaMHBIH Taiia OOMybl YKOHE JKBIHBICTBIK
tarmay» (1871), «OciMIikTep TyHHECIHIE IIETTEH KOHE 63-031HEH TO3aHIaHybIHBIH
acepi» (1876) cexinai mbFapMaiapbH XKa3abl. by mibrapmanapia faiabiM opraHu-
KaJTBIK 9JIEM SBOJTIOIMSCHIHA THIC KOTITETEH IOJIEIICp KENTIPAl KOHE ©31HEH a/IbIH
JKacaraH J>KOHE 3aMaHNACTBHIFBIHBIH OYJT KOCINTErl 3epTTey HOTIDKEIepl, MiKip-
oMnapbiH OasH €TTi. FambiM OpraHuKabIK 9JIeM 3BOTIOLMSICBIHBIH, SPEKEeTTeHAIPYIIT
KYLLITEpL: TYKbIM KyalaylIbUTbIK, ©3TEPrillTIK, kKacay YIIiH Kypec MeH TaOuFarTaHy
exenairia ganenyaeni. Y. Japsun 1882 KbUibl JIEeMHEH KO3 HKYMJIBL.

Kacama tanaay. JlyHue xy3i canapblHa J{apBUH CBIPTKbI OPTaHbIH 9CEpPIHIIE
TYpJIEp ©3repyl MyYMKIH €KEHJIITTHE CEHIMMEH opasiibl. [eomorusi, nmajaeoHToNIor s,
CaJIbICTBIPMAJIbl AHATOMMSI, SMOPHOJIOTHSIFA THICTI AQNENAEP TYPJIEpPiHIH TYPAKTh
emec, OonmkiMm esrepymieH ekeHairin Ounmipeni. CoraH Kapamaid, coi Adyipaeri
JIYHHETEe KO3Kapachl ocepiHze OOFaH Kol TaOWFaTTaHyIIbl FalbIMIap Oip TYpIiH
Oacka Typre aifHaJFaHbIH KOPMETEHIH aWTBIIN, OpPraHUKAJbIK OJIEM 3BOJIOIMSACHIH
ToH anmMaiTeiH emi. Con cebenTi skac J[apBUH €3 KBI3METIH 3BOIONMSUIBIK Ke3eH
MEXaHM3MICPIH aHbIKTaynaH OacTampl. AJIBIMEHEH YH KaHyapiapbl, MOJCHH
OCIMIIIK CYPBITITAPhI CaH-aTyaHIBIFBIHBIH CEOSTEPIH 3ePTTE/IL.

Epikciz Tanpay. Apxeonorus MONIMETTEpIHIH KOPCETYIHIE, ajaM Iaiaa
OonMaybIHaH aNIBIH KEp KY31HAEC MOJICHU OCIMIIKTep, Y KaHyaprnap OoaMaraH.
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AJFaimkel agaMap >kabansl sKaHyapiIap/sl ayiay, Taburarta xabaiibl Typ/e ecy
OCIMIIKTEP/IH YPBIKTaphl, XKeMICcTepl JXKoHe Oacka OelKTepiH KOpeKTeHyMEH
eMip cypreH. byman 9-10 MbIH KbUT anabiH xKalaifbl KaHyap OangapblH KOJFa
yiipery, xalaiibl 6CIMIIKTEp apachlHaH KOPEKTI TYpJIEpiH 3 Yiliepi aiiHaiachlHa
eryal 9JIET TYCIHE ajifaH >KoHe Oyl ToxipuOe ypriakTaH-yprakka ere OacraraH.
Anammap op Ke3 KOJM acThIHAAFbl JKaHyapliap, ©CIMIIKTep apachblHAH KO ©eHIM
OepeTiH TypJepiH capaarn, OacKalapblH 03 KaKETTepl YIINiH KymcaraH. MyHai
TaH7ay MBIH JKbUIAAp iIIiH/Ae KanFackaH. HoTmkene agam KaKeTiHEH ThIC xKalanbl
OCIMJIIK, JKaHyapJapJaH Maijaibl Oelnri-KacueTTepiMeH Oipa3 albIpMAallbUTbIFbI
Oap >KepruTiKTi kaHyap 3aTTapbl, OCIMAIK CYpBINTAphI Naiiaa OosFaH.

Anampaap Kpi3MeTinae Oenriii Oip ’KaHa CYpbIT, 3aT IMIBIFapy HEri3ri MakcaT
eTin anpiHOaraHbIH Hazapra anbin, Y. JlapBuH OyHmall anFamikbl TaHAAY/bI
aHCHI3 TaHmay nemn arajbl. JKacama TaHaayablH aHCBI3 MIMIiHI Ka3ipri yakeITTa
Ja AaMybl Keaepri OosraH Taimnanapia, IWKaH IIapyallbUIbIFbIHIA KOJIAHbII
kenyae. Macenen Y. Jlapsun «burm» xemecingeri canapbl ke3inge OHTYCTIK
AmepukanblH Aunaynbl JKepiHje skacaylibl Taimanap amapuibUIbIK Ke3iHe
BUJIpa ayJayla OHIIAJIBIK KOMEKTECIIEUTIH UT KOHE MBICBIKTAP/Ibl JKEIl, KOMEK
Oepy1ii UTTEpAl caKTal KaJlFaHJapblH KOPIreH.

EpikTi Tanaay. Keiiinmenik agam3ar aHbIHBIH OCYi, TOH jKOHE TEXHUKAHbIH
JIamMybl ceOenTi amaMIapIblH a3bIK-TYJIIK, KHIM-KEIIIeK, Jopi-TopMeKKe OoJFaH
TaJanTapbIHBIH apTybl MEH €pIKTI TaHJAy CYPHIM, 3aT IIBIFAPy IMIiHIE HETi3Ti
OpHBIH MesnereH. MyHaa apaTbuly Kepek OOJiFaH ©CIMIIK CYpIIbI, JKaHyap
3aThl KaHAal >KaKchl Oenri-kacuerrepre Me OOMybl angblHAH YHBIMIACTHI-
peutrad. ComaH COH COJI JKOCHap HETi31HJe JKacaHbl TaHay aJbIll OapbUIFaH.
byn ece xaHa 3art, cypbInTap mIbIFapy MEp3iMiHIH KbICKApYybIHA KOHE TaHAay
HOTWIKECIHIH KOTI )KaFbIHAH Tal1aIbl 00JIybIHA MYMKIHIIK O€preH.

Anmammap jkacama TaHJAy OTKI3TEHJIE OIpIHIIN KE3eKTe ©3 KaKeTTepiH
KamMTaMachI3 €Tyl HEri3rl MakcaT €TIll KOsAIbl. by KaxeT op Typii: 3KO-
HOMHKAIIBIK  IIAPyAIIbUIBIK, OCTCTHKANBIK ~TaNaNTapibl KaMTaMackl3 €Ty
TypiHjae naiga 6onanasl. Cebeoi, 61p a/laM TaybIKTbIH KOl eT OepeTiH, eKIHIIICI
KOIT JKYMBIPTKA OepeTiH, YIIHIIICI YPBICKAK, TOPTIHIICI KYHPBIK KAybIPCHIHBI
Y3bIH, 9JIeMi 3aThIH jKapaTy MakcaT eTill KOWFaH OHE 63 MaKcaTblHa Kai
MEH KOJI JKeTKi3reH. JKacaHapl TaHzmaymbl TYpJi JKOJIMEH aybll 0apy OapIbIk
ar3amapra tuicti. KayslHOapaeiH epTe miceTiH (OHreNeK) >Ka3Fbl KyKa JKOHE
KaJIbIH KaOBIKTHI, KY3Ti, KBICKBI CYPBINTApbIH, KOWIApIBbIH Kapakeis, Tay,
KBUTKBUTAP/IBIH KapaOalbIp 3aTTaphl )KapaThlIFaHIbIFbI OYFaH aHBIK MBICATI.

JKacama Tanjmay mporieciHae ajgam e31 YIIiH IMaiaaibl Oelri-KacueTTepiH
MYMKIHJIK OapbIHIIIAa TE€3 ©3repyre opeKeT »kacaraH. barburraH KOM, MIOIIKA
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3arTapbl, YPBIKCHI3 OCIMIIK CYPBINTApHI,
UTTEPIIH JKYHCI3, KENTepiepaiH >Kenre
Kapchl yIa aJdMalThIH (Taybl KemTep)
2 3 3aTTapbl IIBIFAPBUIFAHJIBIFBl JKOFAPbIIAFhI
nikip gonenzaepi. KelOip momeHH eciMIik
CYpPBINITAphI, KaHyap 3aTTapbIHBIH >KaOailbl
ypnakrapel Oip Typ, Oackamapbl eKi-yuI
Typi ecenteneni. Meicanbl, WUT 3aTTaphbl
1 muedepl  JKOHE  KACKbIpAaH,  KoWiap
apxap, My(JIOH CHSKTHI )aOalbl YPIaKTHI
TYPJEPACH, TaybIK 3aTTapbl )kabaiibl OaHKUB
TaybIFBIHAH, KENITEp 3aTTaphl, kalailbl KoK
KenTep TYpiHEeH, Kapamai 3artapsl EBpoma
89-cyper. Korepiinmin ykempi:  TYPIHCH, OpaMiKallbIpaK,  CYPBIITapEI
1 — xaGaiibl KoK acka kerepurini; Ka0adbl OpamIKalbIpaK TYPIHEH KENTIpII

2 — Tecti Kerepurini; 3 — axo6un  IWbIFapraH (89-90-cyper).
Kerepuiini; 4 — Typman; 5 — nomrrambel  JIapBUH  JKOFapbIIarbl  MIKIpIEPIiH
KOrepuliH; 6 — TaybiC KOrepuiiH.  HETi3rl  eKeHAIriH  OlpHeme  gasiennuep
MeH aHbIKTanFadH. Ce0e0Oi, YHICTaH MEH
Conrycrik [1IsiFpic A3USHBIH TIKEH3apJIapblHIa TapKaJIFaH OaHKUB jka0albl TYp
TaybIKTaphl alaMHAH OHINAJBIKTHI YPKIMEH i, TyHAe aFall, OyTa IakTapblHaa
YUBIKTAlIBI KOHE YW TaybIKTapbIMEH OynaHmachlll HOcim Oepemi. Bymapabig
OapnbeIFbl YH TaybIKTap OaHKWMB >ka0aiibl TaybIKTapAaH KeIil IIBIKKAaHBIH
nonenneyun nepek Oonbin ecenrteneni. MiHe, ocblHAal opicrieH JlapBuH
0acka KoJFa YHPETUITeH KaHyap 3aTTapbl, MOJACHH OCIMIIK CYpPBHINTApPhl KalChI

*abaifbl TYPJIEPCH KEJII IBIKKAHBIH HET13/1eTeH.

90-cypet. Kapa Man acbut TYKBIMAAPHI )KOHE OJIAPIBIH TEKTEPI.
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JapBuH xacaHAbl TaHAay MEH jkaOalbl KaHyapiaplbl KOJFa YUpEeTUIreH
MYMKIHJITIH TOXiprOe apKbpUIbl JoNIeNAey MYMKiHairine me OonmaraH. XX
Fachlp eKiHIIl kapThichiHna akaaemuk K. JI. benseB skacannubl TaHzay OJb
MEH >ka0aiibl JKaHyapiaapAbl KOJFa YUPETUIreH MYMKIH/ITIH TOXKIpUOe apKbLIbI
nonenaen Oepai. On Kymic Topi3ai Kapa TYJIKIIEp YCTIHAE KY3€Ty KYMBICTa-
pPBIH aliblll Oaphin, ONApAbIH aJaMfa KaparaHia opeKeTl 9p Typii €KEHIIriH
aHbpIKTaraH. Tynkinepain Oip TOOBI ajaMfa TacTalaThlH, ©TE KaybI3, CKIHIII
TOIl aJlaMfa TacTalyFa KOPKBII TYpaThiH, Oipak OFaH TacTaldyblH KaJlaillTbIH,
YUIHII TOOBI THIHBIII HHCTUHKTTI €KSHIIT1 Oenrisii O0abl.

JI. bensieB yIuIiHII TOMKA THICTI €PKEK KOHE YPFAIIbl TYJIKIIEPIl aXbl-
parthln, >keKe ypuisita OacTaapl. ¥prakrap apachblHaH FajlbIM ajaMfa Te3 Ke-
HEeTIH TyJKuiepal Tapaan Oepai. MyHnpail TyakuiepiiH OipHelle yprHarbHaa
KacaH/Ibl TaHJay OTKI3y HOTHXKECIHZIE NoN YH HWTTEpiHEe yKcac, SFHH agamfa
T€3 YUPEHETIH, epKeJECTKEHIe KyaHaThIH TYJKIJIEp MIBIFApbUIAbL. [c-opekeTiHe
Kapar OTKI3UINeH acaHJbl TaHJAy HOTIKECIHAE TYJKUIepIAiH MOpdOoIorus-
JBIK KOHE (UHONOTHSUIBIK Oenrineplt ne e3repal. Toxipubene ChIPTKBI
KYJIaK Cynpachl acbulFaH, KYHpbIFbl Oyiipa TypAe TYpaTblH TYJKIJIEp albIHJbIL.
Kabaiibl TynKiIEep 9m€TTe XKbUaa Olp peT—ampenie Kaiica, KojJFa YHpeTuireH-
7iepi €Ki peT AeKaOpb-sTHBaph KOHE MapT-anpetb aijapblHAa KalllKaH.

JlapBuH >xacaHabl TaHJay[blH TaObICTBI OOYybI TaHIAy VIIIH ajJbIHFAaH aF-
3aJIapibIH CaH >KaFbIHAH KONTITiHEe, oJlap/aFbl WHAMBHUAYyall ©3TeprillTiriHe,
CEJICKIIMOHEPAIH TIXKIpuOeci xoHe TEPEH IIrHe, TaHIay aiblll Oapblia KaTKaH
aF3anap/blH Ky3eTyci3 OygaHnacnayblHa, TaHJIay 9CEpiH TYKBIM Kyalaylibl e3-
reprimrik ce0enTi TOnTajbl OapyblHa OAMIaHBICTHI JIET €CENTErEH.

Kacanapr Tangay e3iHze Oip-OipiH TONTHIPYIIBI YII SKaFJalIbl KHUHAKTAM-
TIbI: KO3JeTeH MaKcaTKa TOH ar3ajapibl TaHIAy JKOHE CakKTay; ajaM TaJjlanTapblHa
colikec OoJIMaraH ar3ajiap/bl KapaMmchI3fa LIbIFapy; OylaHAaCThIpy YIIIH KepPeKTi
OosrraH ara-aHa hopMaJlapbIH capajay *oHe oap/iaH KaHa-KaHa HOCLT ay.

Mpicanbl, jkaHa CYpBIN JKOHE 3aT IIbIFapyJa TYKbIM KyaJlayIIbUIbIK ©3rep-
TIIITIK KOHE JKaCaHbl TaHJAy HETI3r1 KYOBUIbIC, SFHU OPEKETTEHIIPYLIl KYII
ecenrrenesni. JlapBuH 3aMaHbIHA KaparaH[a Ka3ipri yakbITTa jKaHa CYpBII, 3aT
HIBIFapy METOATAPbI TIKTETeH.

JlapBUH >kacaH]ibl TaHAAy >KOJIbl MEH a0aiibl xKaHyapiiapbl KOJIFa YUpeTy,
xabaibl OCIMAIKTEPl MOJACHUIIECTIPY, 3aT >KOHE CYPBINTAPBIHBIH OeNri-Kacu-
€TTepiH ©3repTy MYMKIHJITIH aHBIKTaFaH COH, THOWFH JKaFJai/ia »KacalWThIH
ar3ajiapja Jla CoFaH yKcac Ipoliecc naiia 00qysl MyMKIH JIET€H MIKipre KeJl.
On opkaiicel ©cIMIIK, *aHyap HOCUT KalAblpFaHIa jKaHa ypIiaK ara-aHa/aH,
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COHBIMEH KaTap, e3apa >KapThl Oenri KacHeTTepi MEH albIpMAaIlIbUIBIFBIH KY-
3€TTI KOHE OHBI KEKE ©3TEPTIMITIK JACT aTabl.

JlapBuH ar3anap/a JKeke ©3reprillTiK OapbIH KaHa Typl MEH TYp Typiepal
CaJBICTBIPY KOJBbIMEH e nanenaeni. «Typ Typi» aereHae rajabiM Typre TOH
Oenri-KacueTTep KaKChl KOPCETIIMETEH ar3ajap TOObIH TyciHreH. Fampimaap
Oip TYpMEH EeKIiHII TYp apachlHJa apajiblK (hopMasap yuiblpamaiiipl, Oipak Typ
MEH TYp TYpl apacblHa apajblK GopMmanapablH Ke3aecyl Taburu Oip >karmaid
ecenrenreH. Con cebenti Typ Typiepin [lapBuH jkacaraH AQyipae «KYIIKTI
Typiaep» Jen Te artaraH. Typ TypiepiHiH Taburarra Oap Oomy cebebi Fa-
JBIMJIAP TYJIEP CaHBIH aHBIKTAy/la KUBIHIIBIIBIKKA YIITBIPaFaH.

Tipek ce3mep: 3at, CYpHITI, €piKTi TAHIAY, TYPi, )KEKE O3repyIICHIIK.

CypakTap MeH TancsipMaJap:

1. Y. [lapBuHHIH 3BOTIONUSIBIK HACsIaphl JIaMapKTHIH HIOesiIapblHAH aibIp-
MAalIbUIBIFEI HEZIE?

2. Y. lapBuH Oi1iMiHIH Ma3MYHBIH ©PHEKTE.

3. U. JlapBuH Yii kaHyap, MOJICHH OCIMIIK CYPBITITAPHI CaH allyaHIIBIFBIHBIH Ce-
OenTepiH Kaai gonenaeni?

4. Xacanzapl TaHAayabIH TaOBICTHI OOMYBI YIIIH HeJlepre Ha3ap ayaapy Kepek?

5. JlapBuH mikipiHIIe xeke e3reprimtik He? MyH/ail ©3reprilliTiK BONFOIHSITBIK
mpolecTe KaHaal MaHbI3Fa ue?

O3nirinen opsiHAay yuriH Tancbipma: JXacaHpl TaHIayMeH TaOUFU TaHJIATY
OpTachIH/A YKCACTBIKTAP JKOHE albIpMAIIbUTBHIKTApABI JKa3.

KepcerkimTep Kacanawl Tanaay| Taburu Tanaay

Tanpmay yiriH Marepuan

[Taiinans! e3repicrepre ue ar3aiap TaFAbIpbI

ITaiimaceI3 xoHE 3USHIBI ©3TEPICTI ar3aiap
TarAbIPbI

Tanpay *omibl

WuauBumyan e3reprimrik xapakrepi

Tannay acepiHiH Te3/ir

Tannay HoTHKEC]

Tanmaymrsr KyOBLTBIC
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40-§. 9BOJTIOLIUAHBI OPEKETKE KEJITIPYIII KYHITEP.
I'EHETHUKAJIBIK O3I'EPIC

JlapBUH OpKaiichl JaHyap, ©CIMIIK aF3achl YpIaK KalIblpFaHia, KaHa
OybIH aTta-aHa (opMajapblHAH JKOHE KelOip Oenrijiepi MEH aWbIpMallbUIBIFbIH
aHBIKTaFaH Jia OHBI JceKe 632epeiuimik TEPMHUHIMECH araraH. JlapBuH eMmip
CYpPreH YakbITTa >KaHyapiap MEH OCIMIIKTepAiH e3repyl Typajibl OutiMaep
XKeTKUTiKTI emec emi. CoraH KapamacTaH, OJ1 OPKAaWChl ©3TeprillTiKTiH HETi3ri
ce0e0i, alfHaaMbI3/IaFbl QJIEMHIH ©3repyl eKeHJIrH yCbIHIbl. OHBIH OilapbiHa
call, CBIPTKbI MYXUT ar3ara OUTII >koHe OiIMel ocepiH Turizeni. bimin acep TH-
Ti3reH/ie CHIPTKBI MYXHUT ceOenTepi coil ar3ara Tikenel ocepiH turizedi. benrimi
ocep OCHI aFr3aHbIH KEJICIIEK YPIIAaFbIH/Ia KO3Te TacTaaIbl.

ChIpTKBI MYXUTTBIH aF3ara TUTI3€TIH €Kl TYPJl — Kalblnmol HcoHe Kajlbin-
cb13 60imybl 1a MyMKiH. CBIPTKBI MYXHWTTBIH KAJIBINTBI dcepiHze Oip Typ, 3ar
CYpBITIKAa THECUTl aF3ajap OHE ONapAbIH KeJEIIeK Yprarbl Oip jKoJaKraMmasa
e3repeni. KambIlTel ©3TrepriliTIK monmel 632epziwimik 1N e arajajbl.
Mpicasbl, eHIMHIH ©3repyi jKaHyapiapAblH OHIMIUIrHE OHE OCIMIIKTEpIiH
eHIMLTIriHEe ocep ereni. KyHIep Cyblll CONTYCTIKTE KacalThH OapibIK CyTe-
MI3YII JKaHyapiaapAblH KYHI KadblHAaiabl. KalbInTel e3repylieHaiK 3BOJO-
s TIPOLIECCIH/E aF3ajap/blH peaKiys KaJbITacybl ilIHIE OpTara KaJbINTa-
CYBIH KaMTaMachl3 etesli. KamsIrce3 Hemece skeke (MHAMBUAYall) ©3TeprilliTiKTe
CBIPTKBI KYOBUTBICTaphl dcepiHae Oip TYp, 3aT, CYpbIKa THECUIl ar3anap Typii
OarpITTa ©3repell >KOHE MYHJIai e3repy KeiOip WMHIMBHATEpIC Maiga OOJbI,
OacKamapbIHIa KY3ETUIMEH . DBOIONMS TPOIECIHAC KAJBIITHl ©3TEPTillITIKKE
KaparaHaa KaJbIIChI3 TYKBbIM KyaJjlayllbl ©3TepriliTiK YJIKeH MaHbI3fa ue,
ce0eOi O HOCUINICH-HOCUITE OTe/l OHE COHJMBIKTAH KOJIFa YHPETUITeH >KaHyap
3aTTapbl, MOJICHH OCIMIK TYPJIEpIHIH Tabufy KarFmaiia Oornca maiina OomybHIA
eTe KaXETTI ponb oiHainel. Kasipri yakpITTa ar3ajapiarbl TYKbIM Kyasayllibl
©3TEPIilTIK OJapablH TaOWraThlHA Kaparl, OipHemre Typriepre Oesmineni. CeH
TYKBIM KyaJIayIllbl ©3TeprillTiK >KoHE OJIapblH TYpJIepl MEH aJAbIHFbI OanTapaa
TaHBIC OOJIFAHCHIHAP.

Kom0OuHaTuBTiK 03repymenaik. by esrepyiieHik ara-aHa ar3aiapbl TeHO-
TUNTEPIHET] TeHAEPIIH KaiiTa KOMOMHAIMSIIAHYBI, OJIap/IbIH ©3apa dcepl HOTH-
xecinae maiaa 6omael. KoMOMHATHBTIK ©3repyIIeHaiK MeHo3/1a TOMOJIOTUKAIIBIK
XpoMOcoMaJap/IbIH Jkeke OeliHyi, YphIKTaHy Ke3iHIe rameTanapIblH Ke3AeHCOoK
KOMOHMHAIHSIIAPBI, XPOMOCOMAap IIHENeCyl KOHEe TeHIEPIIH PEeKOMOMHAIHSCHI
HET131H/Ie KEJIIN IIbIFaIbI.

MyTanusiiibiK e3repymieHaik. TyKpIM Kyanaymibl e3reprimTik Oys Typi
ar3ajap TEHOTHIIIHIH e3repyl HOTIKEeCiHAe maiina Oomansl. MyTalmsiapabiH
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TeHEp >KOHE XPOMOCOMAJIapAbIH ©3repyiMeH OaillaHBICThI EKEHJIrl, ara-aHa
ar3ajapblHIa OONMaraH aHa JKOHE TYPFbIH TYKbIM KyajayIlbl carma e3repic-
TEPIIH KEJII MIBIFYbl MyTaLUSUIBIK 3BOJIOIMSIAFbl KEPEKTI MaHbI3bIH OCNTLIeH/I1.

MyTranusiiap maiganel, HeUTpai xoHe 3usiHAbl Oonaabl. [laiimaner myTanms-
nap, oNJeKaia KeM Kesfecce Jie ojiap Oenrull OoJFaH ar3ayiap TaOUFH KOHE
’KacaH/Ibl TAH/AAy MPOIIECCIH/IE CaKTaJbIN KaJIaIbl.

MyTanusiiappl TeHOTHNTIH Kaichbl Topi3le e3repyiHe Kapar, OipHerie
TUOTEpPre axpipary MyMKiH. [eH MyTalusIapbl Oip reH imiHAe maiiga
OonaThlH TYKBIM Kyajaylibl esreprimtik. ['en MyTanusimapel Oacka Typ
MyTalysuIapra Kaparanga keoipek tapanran. [IHK monexymaceiaga 6ip reH
1IIIHAe HYKJICOTUATEP KYpPaMBIHBIH ©3repyl Hemece Oip HYKJIEOTH] OpHBbIHA
0acKaChIHBIH OpHAJachlll O0OMybl MYMKIH. XpoMocoMa MYTalHsIapbl
XpoMocoManapAblH 0ipa3 YJIKeH, MUKPOCKOITa Kepce OOJaThlH MyTalusiiap
ecemnTeniHeni. XpoMocomMa MyTalusUIapblHAa XpOMOCOMallap CaHbl ©3rep-
Meii, Oipak Oip Hemece OipHelIe XpoMOocoMmaaa KaiTa Ty3ulylep Ky3eTi-
neni. I'enom myrammsaap. bip Typ ar3ajapblHa TOH XpoMOcoOMasap
KUBIHTBIFbIH/IaFbl XPOMOCOMAJIAP CAHBIHBIH ©3TepyiHe OaiIaHbICThl MyTallHs-
map ecenTenenl. Ie€HOM MyTalMsChl JKUBIHTBIFBIHAAFB XPOMOCOMAJIAp
CaHBIHBIH €celli apTybl XapakTepiHe Kapam, Typjepre aXblpaTblUIajbl:
MOJUIUIONMST — XPOMOCOMa >KUBIHTBIFBI CAaHBIHBIH ©3Tepyl, TeTepoIuionus —
KUBIHTBIKTAFbI KeOip FOMOJIOTUKAJIBIK XpPOMOCOMa CaHBIHBIH ©3repyi.

[Tonmmruton Typiep eciMmiKTep oneMiHme Kemn TapanraH. JKaHyap Typrepi
apachIH/Ia TIOJIMTUION], aF3aiap eTe keM ke3meceni. CouTim, KOMOMHATHB ©3repy-
IICHAIK, TaOWFW JKOHE >KacaHIbpl TYpA€ TMaiga OOoNaTblH MYyTAallMOH e3repy-
IICHAIK CaH-aJyaH OOJBIN, aF3ajap SBOMIOLMSCHI JKOHE CENEKIUsa YIKESH pol
OMHAMIbI.

Tipek ce31ep: Keke 03TrepTillTiK, KAIBIITHI ©3TePrillTiK, KATBITICHI3 63T¢PTillTIK,
ABTOTIOJIUTIIONHS, TETEPOTLIOHTHSL.

Cypaxkrap MeH TancbipMaJap:

1. JlapBHUH ©3repylICHIIKTIH KaHAaH TYpJIepiH aHbIKTaFraH?

2. JlapBHH TeOpUsChIHA Kapai KaJbIIThI )OHE KAJIBIIICHI3 ©3TEPrillTiK Kaiai ep-
HekTenemi?

3. He ymiH Kameirchki3 esreprimTikTi J(apBUH WHIAMBUAyasl ©3TEpPTiIlTIK T
aranpl?

4. KanbIlThl %KoHE KAJBINCHI3 ©3TEPTillITIKTI YBOJTIOIUAAaFbl MAHBI3BIH TYCIHIIIP.

5. TykbIM Kyanaymibl ©3TeprilliTiKTiH KaHJal Typiepi epekmieneHei?

O3nirineH opbIHAaY YIIIiH TanchipMa: « MyTarusiiapsiH TaOUFaTTaFbl MAHBI3BD)
TaKBIPBIOBIH/IA ACCe JaibIHAaHaap.
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3-3EPTXAHAJIBIK KATTBIT'Y

Taxpipwviosr: Tipi ar3anapaa HIC KyaJaaylibLIbIK K9HE 03repylleHaiKTi
yiipeHny.

JlaGopaTopusiabIK KYMBICTBIH MaKcaTbl: bip Typre KipeTiH WHIUBUATED
OPTAChIHIAFbl YKCACTHIK >KOHE aWBIPMAIIbUIBIFBIH aHBIKTAy, OHBIH ceOenTepiH
YHpEHy.

JlaGopaTtopusibik :kmha3napbl: Ougaii MacakTapsl, )Kar-KaF ©CIMJIIri Hemece
repOapwiinepi, popManHHTe CaNbIHFaH KOJIOPAI0 kKOHE KoJia KOHBI3AAphl KOJUIEK-
LUSACHl HEMECE OJap/IbIH TYCTI CypeTTepi.

ZKyMBICTBIH 0apbIChI:

Oxymsiiap 4 Tomnka Oemineni. ©p Oip Tom e3aepiHe OepiiareH BapuaHTTap
TYPiH/IE )KYMBIC aJIbIll Oapaibl XKOHE KOPCETEl.

I BapuanT. Kar-xar eciMaiKkTepiHiH o3repywiiirin yipeny.

1. XKar-xar ecIMIIKTepiH MUQPIIaN IILIFBIHAAD

2. XKar-xar eciMAIKTEP1 TY3UTICIHACT] YKCACTBHIKTApIbl aHBIKTAHIAP.

3. XKar-xar eciMauikTepi TY3UIICIHACT] aibIpMAIIBIIBIKTAPAbl aHBIKTAHIAP
4. Ky3eTy HOTH)XeJIepiH KecTere KipiTiHaep.

Yariaep
1/2(3|4|5|6|7[8]9]10

Kyserinin :xaTkan earinep

OCIMIIKTIH Y3bIH/IbIFbI

OciMIikTepaeri KarblpakTap caHbl

JKameipakrap ty3inmici

JKamnbipakrapabsiH cabakTa Kaitaacybl

T'ynmmorslpaarsl rysjep casbl

I'yamepmeri kynTexambIipakTap CaHbl

N (NN || N =

KynrexxansipakTsiH TyCi

OCIMIIIKTET1 )KEMICTEp CaHBbI:

8 | — XKeTiJIMETreH KeMiCTep CaHbI

— KETUITEH )KEMICTEp CaHbI

IT BapuaHr.

1. bunait MmacakrapbIH Hu(pIan mbK.

2. bunaii MacakTapsl Ty3UTICIHIET] YKCACTBHIKTAp/bl aHBIKTA.
3. bunaii MacakTapsl TY3UTICIHIET1 albIpPMAIBITBIKTEl AHBIKTA.
4. Ky3eTy HOTHKENEpiH KecTere as.
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Yarinep

Kyzerijin :xatkan Oesrisiep
112(3(4|5|6|7(8]|9]10

Kypneni MmacakTarbl MacakTap CaHbI

MacakTbIH Y3bIH/IBIFbI

Mac aKTapJa KbUITBIKTapAbIH 6apJ'H>IFBI

JloH minmHi

HoH Tyci

III BapuanT. Kosopaso KOHBI3IAPBIHIAFBI ©3TEPTIlITIKTI YHPEHY.
1. Komnopato KOHBI31aphl KOJUISKIIUSI-
CBI HEMeCe OJIapJIbIH TYCTI CypeT-
TEpiH HOMIPJIET IIBIK.
2. Konmopamo KOHBI3IAPHI TY3LIICIH-
JIeTi YKCACTBIKTAP bl aHBIKTA.
3. Konopa 1o KoHbI3Aapbl TY31TICIH IS
Tl alBIPMAITBUTBIKTAP/IB AHBIKTA.
4. Ky3ety HOTIXeTepiH KECTere eHr13.

KoJsiopano KoOHbI3KaApPBLIHBIH KY3eTiIiN O3apa ykcac HeMece
JKaTKaH Oeriiepi Al BIPMAIIBLIBIFBI?

Bac, xekipek, KapbIH OeJIIeKTepiHiH naiaa 00mysl

JleHeciHiH eJIIeMi

)KOFapFLI — KaTTbl KaHAaTTaphbl

ASIKTapBIHBIH CaHBI

MoiinaynapbiHbIH MilIiHi

KaHaTTapBIHZ[aFBI CBI3BIKTAap KYPaMbl

KaHaTTapHHI[aFBI CBI3BIKTAap CaHbI

IV Bapuant. Xaceut 6poH3a KOHBI3IAPBIHIAFEI ©3TEPTIIITIKTI 3€PTTEY.

1. JKacwn OpoH3a KOHBI3APhI KOJUIEKIUACH HEMECE OJIAp/IBbIH TYCTI CypeT-
TEpiH HOMIpPIEN HIBIK.

2. YKacwu1 OpoH3a KOHBI3IAPbI TY3UIUTICIHAET YKCACTBIKTAp/bl aHBIKTA.

3. XKacpbut OpoH3a KOHBI3AApHI TY3UTICIHAET] albIpMALTBIIBIKTAPAbl aHBIKTA.

4. Ky3eTy HOTHKEJIEpiH KeCTere eHri3.
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O3apa ykcac Hemece

BpoH3a KOHBI3AAPALIH KY3eTiJIeTiH oearijepi .
P P Y P alibIpMalIbUIBIK eTeMe?

boc, kek Tyc, KapeIH OOTIKTepAiIH OapiIbIFbl

JKoraprbl — KaTThl KAHATTAPBIHBIH OAPJIBIFBI

AsIKTapIbIH CaHBI
MoiinaynapapIH KepiHici
MoiinaynapablH Y3bIH]IbIFbI
Kanatrapabiy Tyci

Kanarrapmarsl CBI3BIKTap KOPiHICI
Kanarrapmarbl CHI3BIKTap CaHBI

Temenneri cypakrapra :kayan Oep:

1. Bip Typre THiCTI opraHU3M/Iep OPTAChIHIAaFbl YKCACTHIKTHIH ce0e01 Heme?
2. Bip Typre TuicTi opranumMzaepaiH Oip-OipiHeH alibIpMAIIBUIBIK eTyiHIH cebebi Hee?
3. I'eneTnka >x0HE ©3TeprilITEPiH YBOIIOLMSIAFBI MAHBI3BIH XKa3.

4. KopbITbIHBI HIBIFAP.

41-§. ’KACAY YIIIH KYPEC ’)KOHE OHBbIH TYPJIEPI

CeHzep KYHACHIKTI eMipJie KakIIel, WTXKY3iM, Vi MIbIObIHBI, Oakamap
XKoHe Oacka KaHyapiap, OCIMAIKTep ©31HeH Kol YpHaK KaJJIbIpybIH
Ky3eTkeHciHaep. Kerr skarmaiinapaa KaaaplpFaH HOCUIAIH OapibIFbl JKETIIMEH
HOocinm Oepyre yaripmeigi. OmnmapablH KOMIIUNITT JKeKe JaMydblH —Typdai
OackpluTapbiHAa Kaza Oonaabl. Kaza Oony cebenTepi op Typiii: a3bIKThIH
KeTicreyi, YIIMaHIapablH MalybUTbl, aya-palibIHBIH bIHFAHCHI3 Kemyi. Cebeoi,
opOip Tipi 3ar jkacay YIIiH KOHE YPIIaK KaJIIbIPy YIIiH OpIaibiM Kypecesi.
JlapBuH *kacay YIIiH Kypec OUIIIpYIH KeH MarblHaja, SFHU aF3ajapblH e3apa
KoHE OCHOpraHWKANbIK TAaOWUFATTHIH BIHFAWCHI3 JKaFJaiyiapbl apachbIHIaFbl
KYpJeli JKOHEe caH-allyaH KapbIM-KaThIHACTApBIH, COHNAN-aK, KaJIbIIThl HOCLT
KaJIJIbIPy KaOUIETIH TYCIHTEH.

Kacay yuin Kypec Typaepi. JlapBuH jxacay yumiH Kypean yir TYpl
a) op TYpii Typre KipeTiH aF3ajap apachlHAAFbl Kypec; 0) Tip Typre KipeTiH
arF3amap apachlHOAFbl KYpec, 1) ar3aJaplblH OpraHUKaJbIK TaOWFATThIH
BIHFANCHI3 JKaFdaiiiapblHa KapCchl KYpec CeKial (popmanapbiH aHBIKTaFaH.
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KACAY YIIIH KYPEC TYPIEPI

—

bip Typre Ton opra- OprasnusmepiH aHop- Op Typii Typiepre ToH
HU3MJICP apachIH/IaFbI raHUKAJbIK TAOUFATTHIH| OpraHu3MJIep apachiH-
Kypec BIHFAWCBI3 IAPTTaphIHA JIaFbl Kypec

v

v v

Op TYpJai TypJiepre THicTi ar3ajap apacbhblHIAarbl Kypeci caH-ajyaH.
Cebe01, KacKbIp JKOHE TYJKIIEp caybIiCKaHmapMeH KopekteHeai. CoHBIH
YIIH KacKpIpjlap MEH TYJIKUIep, COHIai-akK, TYJKUIEp MEH caybICKaHIap

3
91-cyper. TypnepapalsbIk.

1 — OaJBIK >Kel JKaTKaH Oa-
JIBIKUIBI KYC; 2 — JKbUTaH OypKiT
OJDKAChIMEH; 3 — JKOHBIIIKAHBI
OYBIIT )KaTKaH 3apIieIicK.
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apacbIHJa opAailbIM Jkacay YIIIH e3apa Kypec
KY3€eTiIei.

XKBIpTKBIIT — OJDKA, TIAPA3UT KOHE MBIpP3a
KarblHACTAphl ~ TYpJepapaiblK jkacay — YIIiH
KypecTiH Tarbl 1a 0ip kepinici. Opra A3usiga ke
TapKaJFaH YHAI Kapa TOpFail IIeripTKeJIepMeH
ne KopekreHenl. llleriprke MBIMIIBIKTap YILiH
ne a3blK ecemnreneni. Jlemek, Kopa Topraiiiap
MEH MIBIMIIBIKTAp apachlHAa Oakrajac Ky3
Oepent. TysKTel >kaHyapiap ©CIMIIKTEp MEH
KOpeKTeHel. OCIMAIKTEp MEH IIETIpTKe e
KopekreHeni. lleripTkeHiH Te3 KOOI TYSKTBI
YKaHyapJapbIH alll KIbIN eJ1yiHe ceden 0omaipl
eKIHIII JKaFbIHAH TYSKTHI >KaHyapiap TIPIIUIIT
KBIPTKBIII )KaHyapJiapra OaiiiIaHbICTHI

OcimaikrepaiH Oap Oodybl Tek Ien-
KOPEKTI »aHyapiiapfa FaHa €Mec, MYMKIH
OJIApJBIH TO3aHIATATHIH JKOHIIKTEP, COHBI-
MEH Karap 0acka eciMiaiKk opracbiHia OoJa-
THIH OakTayacneH ae OaianpicThl. JKail yiniH
KYpECTe Cyp ereyKYHUpBIK Oasy Kapa ereykyi-



PBIKTBI WTEPIN IIbIFapa OacTaipl. ABCTpajvsiFa €ypornajaH ajblll KeIiHIeH
KapanaiibiM apa Hai3achl J)KOK KIIIKEHTal KEePriTIKTI apaHbl CHIFBII IIBIFAPaIbI
(91-cyper).

Typnep apacwlHIarbl *Kacay YIIIH Kypec OHINAIBIK KaTanx O00JIMaybl MyM-
KiH. byraH Heri3ri ceben op Typre THECLT ar3aJapIblH KOperi op TypJi O0Iysl.
Tynkinep e 3 Ke3erinae TeK cayblCKaHAapMEH €Mec, MYMKIH ThIMIKaH, KipIil
YKOHE KYCTapMeH JIe KOPEKTEHE/].

Bip Typre kipetin ar3anap opracbiHaaFbl Kypec. JKorapblaarbliapIbiH
allbIpMallbUIBIFBI O1p TYypre KipeTiH ar3aiapblH ©31He, dKacalThlH aiMaK >KoHE
TIpUIUTIK YIIIH Kepek OosraH 0acka KyObUIBICTapFa KaparaHja Tajla0bl YKCac
Oomanel. bip Typre kipeTiH KycTap apachlHa KaHKall Ke3iHAe ys Kypy YIIiH
kail Tagnay OoifprHIIa Oakranac OGomansl. CYTKOPEKTi jkaHyapnap, Kycrapnaa
ep ar3ajap OpTachlHJIA YpFaIlbl ar3ajapMeH KOCBUIYy YIIIH Kypec KeTemi
(92-cyper). Ko3a, 6unaii sxoHe 0acka oCIMIIK YPHIKTAPhl THIFbI3IAIFAHIIA, OJIap
apachIHIa KapBIK, ABIMKBULABIK, a3bIK YIIH Oakranmac kyserineni. Hotmwxkene
oJI1ap QJICi3 OOJIBINT ©CeIi.

bip Typre xipetin aramrtap, OyTamap apacelHAa Aa OyHIail >karmail Ky-
3eruieni. [lakrapel keH Kyiaimn »kaiiFaH eH OMIK araiitap KyH HYPBIHBIH Kol
Oedirid TyThin Kanaabl. OnapabiH KYIITI TaMbIp KYHUKEC] TOMBIPAKTaH KeOipek
Cy oHE OHJIa epireH MUHEpaJ 3aTTap/bl CiHipin anajsl. byHbIH ece0ine Kepii
aramrap ocayu OOJBIN ©celll HeMece OCyleH TOKTam Kas3a O6onasnsl (93-cyper).
Typ immsmeri xypec eH kKarainsl Oonaael. CebGebi Oip Typ WHAMBUIATEPIIH
OMIPIIIK KaKeTTepi Oip Typ:i Ooajsbl.

92-cypert. Typ iminge kypec. 1 — kuikrep; 2 — 3ebpanap; 3 — minmep.
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Azzanapoviyy  OeilopeaHuKanvlK maou-
2ammbalH, BIHFANCHI3 >KarJalllIapblHA KapChl
Kypeci. beliopranukanblk Taburar KyObUIBIC-
Tapbl ar3ajapiblH AaMyblHA, )Kacal KaTyblHa
yikeH ocep kepceremi. Ky3 kemyi meH Oip
KBUIJIBIK  ©CIMJIIKTEP/IIH OapJIbIFbl, COHIAM-
aK, KON JKBbUIJBIK 16N ©CIMAIKTEpIHIH e
XKep YCTiHIeri OeJIIeKTepi ©Je/dl, TOIBIpPaK
aCTBIH/A OJApJABIH YPBIFbI, TaMbBIPbI, TYMH-
HEKTepi, MUsA3Aaphl CakTanbln Kajanel. Ker-
IIUTIK JKaHyapjap, MbICAJIBI, cyaa >KOHE KYp-
FAKIIBUIBIKTA JKacaylibuiap, CYIIPENin Xy-
pylIiiep KapaHFbl KYWT€ ©Teli, KYCTap MUr-
parmus eTefli, CYTKOPEKTLIep KbICKbI YHKBIFa Kipe/Ii.

A¥3ajiap apachlHAAFrbl KaTBIHACTAPAAH aJdaMIapiAbIH MaiiIajJaHybl.
bip Typre kipeTiH ar3amap apachlHAa »acay YIIIH Kypec Karajl OOIybIH
Hazapra ajbll, KaHa Oaymap YHBIMIACTBIPBUIBIN JKAaTKAH/IA JKEMICTI aramrap-
IBIH TYpIHE Kapam KeleTTep Oenrim apanbikra erutei. YKacaHapl ol MEH
OpMaHJap cajblHFaHJA TOMBIPAKKA CaHBIPAyKyIaK Tudamapbl CalbIHBIIIL,
MUKOpHW3a Taiga Oonaapl. PecmyOnmukaMbI3garbl Kejjaep, Cy KoWMaapblHaa
OaNbIKTapIbl JKACAHJIbI JKOJIMEH KE3IECTIpy VIIIH alJIbIMEH OJap BIPTKBIII
(mopraH) *oHE OHILA MaHbI3bl OoiMaraH (ramOy3usi) OanbIKTap/AblH Ta3a-
nanaael. ComaH COH Cy KoMMamapblHIA MIApYIIbUIBIK YUIIH MaHBI3IbI CaHal-
raH OanpIKTap KeOeHTIpuieAl. AHIIBUIBIK [APYIIBUIBIFBIH FHUIBIMU HET1371e
anbln Oapy YUIIH >kKaHyapiap OMOJIOTHSACHI, SFHU YIIy J9yipi, HOCUIT MeJepi,
OJIapAbIH JKETUTy Y3aKTBhIFbl, HEJIEPMEH KOPEKTEHyl, aF3ajap apachbIHIaFrbl
KaThIHACTAp 3€H1H OPTaIBIFBIHIA OOTa IbI.

XKeIpTKBIIT KaHyapnap — KacKbIp, TYJKUIEp JKOFaJFaH Ke3le ONapIblH
CaHWTApPIIBIK peJli, OJbKajlap apchiHAa JICi3 ayblpy HHIWBUATAPABI KOITel
KOFAIITYBI €CEIKE aTbIHAIBI.

Monenun eciMaIKTepre KaparaHjaa jka0ailbl ©CIMIIKTEp eMip Ccypyli
6omanel. Onmap MOJEHM OCIMIIKTEPiH JaMyblHa Kepi ocep KepceTmneyi YIIiH
(Tusi3, €o013, penrcKa KoHe OacKayap) OTallbIl, apaMIIeNTEepIeH Ta3alaHa Ibl.
3usiHKeC XKOHIIKTEp — XacBa, alMa KYPThl, KOCEK KYpThI, HIHpa >XoHE T.0.
Kapchl Kypecte, MUKpo(daHycC, anThlH Ke3, TpUxorpamma, adeinHyc, TyiMe
KOHBI3JIapAaH (MOA0Mus), YHTOOAKTepHUall TapaThlIaIbl. SUSHKEC JKOHJIIKTEpre
Kapchl Kypecyre XOHIIKKOP KYCTap, MbICAbI, IIYFBIPIIBIK, Capbl HIBIMIIBIK
xoHe Oackamap kipemi. llleTTeH To3aHmaHYIIBI ©CIMIIKTEPICH JKOFAphl OHIM
ay yuriH O6ayr apacklHaH MaiijaTaHbIIaIb.
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Tipek ce3aep: op TYpii Typre KipeTiH ar3ajap apacblHIarbl Kypec, Oip Typre
KIpeTiH aF3ajap apachblHAAFbl Kypec, ar3ajapAblH OeHOpPraHUKajbIK TaOUFATTHIH

LIHFafICBIB xcafﬂaﬁnapmﬂa KapcChbl Kypeci.

Cypaxkrap MeH TancbipMaJjap:

JapBuH kacay yIIiH KypecTi Helle Typre OeireH?

Nk =

Kypeci KaHai Mpicaniapja Kkepceruieni?

O3xirineH opbIHaay YuIiH TancbipMasap: 1-ranceipma. KecreHi ToaTeip.

He cebenTen ar3a KanasIpraH YpHaKTapIbIH OapIIbIFbI XKeTiUTMe 11?7

YKacay ymiH KypecTiH Kaichl Typi Karan 00aipl )KoHe He YIIiH?
Op TYpii Typre KipeTiH ar3ajiap apachlHAAFbl KYPECKe MbICall KeITip.
Ar3anapabiy OeHOpPraHUKAbIK TAOUFATTHIH BIHFAWCKI3 KaFIaliIapbiHa KapChl

Kacay ymin kypec Typaepi Moni Mpeicanaap

2-rancpipMma. JXKacay yiiH Kypec TypiiepiHe KelTipiireH Mblcanaapra cail Typae

«+» Oenricid Koi.

Mbicaagap

Kacay ywin
Kypec TypJiepi

1

2

3

CyTKOpeKTiiepie MayChIMABIK TYJIEY

KoHpIp atonapapIH TYPFBUIBIKTHI JKepi YIIiH Kypeci

bunaii epiciame *xapbIK YIIiH Kypec

JKanyapnapapIH KbICKbI YHKBIFa KETY1

JKBIPTKBIITHIK

KycrapasiH MUrpanuscer

Kanuunbannsm

Kackpipiap »oHe TYJKUIEPiH OJKa YIIH Kypeci

Opmanja aram koHe OyTallapAbIH KapbIK YLIIH Kypeci

OpamxampIpak  KeOeeri KYPTBIHBIH OCIMIIK JKambIpaKTapbIMEH|
KOPEKTeHy1

Cyp ereyKyipsbIK KarblHaH ereyKYUPBHIKTaPIbIH ChIFBIIT MIBIFAPBLTYbI

Fopmmanap OpTacCblH[a rajia KOIIOACIHILICH YIHIH KypecC

Bip kimi TypiHiH eKiHII Killli TYp >KaFbIHAH CHIFBII IIBIFapbLTYhI

BaysIp KypTHIHBIH KapamMaiaa Mmapa3uTTiTiK eTyi

Tycimikreme: 1—Typ imiHzae Kypec; 2 — Typliepapaiblk Kypec; 3 — 6eiopraHUKaIbIK

TaOMFATTHIH BIHFAHCBHI3 YKaFJaiiiapblHa KapChl Kypec
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42-§. TABUTU TAHJAY KOHE OHBIH TYPJIEPI

XKacay ymriH Kypec KOMIIUTIK ar3alapiblH KOWBUTYBI, KelOipeynepiHiy
TIpUIUTIK €Tyl YIIiH OaiIaHBICTHI TypHe Kesaeceni. MuauBumyan e3repyIiceH-
JIK ar3aza yu kepinicre kepineni. OnapasiH Oip Typiepl ar3a YIIiH Maijaisl,
eKIHII TypJjiepl ar3ajap YIIIH alblpMallbUIBIFBI, YIIIHIIICI O0Jica 3USHIBI
Oomanpl. OAeTTe 3USHIBl O3TEPrilITIKKE He ar3anap JKeKe MPOrpecCTiH Typil
OackplITapbiHAA Ka3a Oonaabl. AF3a YIUiH albIpMalIbUIBIKCHI3 ©3repyIIeHIIK
oJIapJbIH eMip CYprilririne acepin Turizoenal. Ilaigansl e3repyieHaiKke 1e
WHAUBUATEP TYP IMIIHACTI TYpiepapaiblK HEeMece aHTUOMOTHKAIBIK MYXHTTBIH
BIHFAICHI3 JKaFnaiapra Kapchl Kypecte OipHele ad3aiIbIKTapra ue OOJIFaHbl
cebenTi kacan Kanaapl. TipmiTik eTy yIIiH KypecTe maigansl Oenri, KacueT-
Tepre ue ar3aJiap/blH Kacam Kalybl, COHIai 0enri, KacueTrepre ue OoaMaraH-
JapbIHBIH Ka3a OOJybl TaOWFM TaHAAy Jem aTtananbl. TaOuru TaHmay-ar3anap
HBOJTIONMSCHIHBIH HET13T1 OpeKeTTeHIIpylnl KyObutbichl. UY.J/lapBuH mikipiHe
opaii TabWFM TaHAay — ’Kacay YIIIH KYpPECTiH HOTHIKECI OOJBII, ITaimaaibl
WHAMBUAYal e3repyjiepre ue OoiFaH yphmaK Kalablpybl, SIFHU KaJbIITaCKaH
(dbopMaapbIHBIH >Kacal Kallybl, MMaigachl3 e3repicTepre ue OOJFaH ar3aiap-
IBIH KBIPBUIBIT KETYl, SFHU KaJbllITaclaraH (hopMalapblHBIH Ka3a OONTybIHAH
KypaJifaH OHMOJOTHSUIBIK KyObuTbIC. TYKbIM Kyaslayllbl ©3TepriliTiK TaOufru
TaHJIay YIIH Heri3 ecenrteneni. TaOurum TaHaay ceOenTti ar3aiap caH-
aJyaHJIbIFbl apTajbl, SBOIIOLUS KE3CHIHAE ar3ajap TY3UTICl KypAeJeHin, opTa
KarJaimapblHa KETKUTIKTI A9peke/ie KajbllnTaca aaMarad Typiep KOUbLIabl.

Y. JlapBuH Taburu TaHIay KE3CHIH *KacaH/Ibl TaHIayMeH TeHectipai. Erep
»KacaH/Ipl TaHJAYBIH aJlaM aJlbIll Oapca, TaOUFHM TaHAAybIH TaOUFaT OacKapasibl.
Xacanapl TaHmaybIH OTKI3YZIE aJaM dpAalbIM €3 MakcarTapbiH kesaeiiai. Con
ce0enTi )KacaHabl TaHJay CeOEMNTl MIBIFaphUIFaH CYPHIN KOHE 3arTapaa ajaam
MakKcaThl YIIH KbI3MET €TETiH OeNri-KacHeTTep >KaKChl JaMblFaH OOajbl.
Taburu TaHmayma ajgamM Makcarbl €Mec, MYMKIH ar3ajap Makcarbl OipiHIIi
opbIHza Typaabl. XKacay YIIiH KypecKke KalbINTaCKaH ar3aiap KajbllTaclaraH
ar3ajapra Kaparanma Oipasbl eniesi. A OyJ1 ©3-031HEH TaOUFU TaHJAy, aF3aHbIH
opTara KaJbIlITaCybIHJA >KaHA MOIMYJSIUS, TYPJACPAIH KeJil IMIBIFYbIHAA He-
Ti3r1 KyOBUIBIC €KeHJIriHeH aanen Oepeni. Kasipri yakpitra TaOuru Tanaay 3
Typre 6emnineni: 1) opekeTTeHaipyii; 2) CTaOWIbACHAIPETIH; 3) AU3PYOTHUB.

Craouabaectipymi Ttanaay. byn Ttannay monmymsIusiHBIH ©3TEPTillTITiH
KeMEeWTel, TYPFBIHABIFBIH achIpaibl. OpOip MOMYIAIUSHBIH TIpIIUIITT opTara
OaitmanbpicThl. OJ jkacam Kajiy YIIiH OpIaidbIM CHIPTKBI OpTa JKaraalblHA Ka-
JbInTacysl Kepek. Erep OipHeme OybIH imIiHZE *kacay TIpLIUIIri e3repMece, ol
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TYPAE TOMYISIIHS — JKOFaphl KAJBINITACY AOpexKeciHe ue 00omaabl )KoHE TaOUFH
TaHJAy ©3TeprilliTIKTI CTAOMIBIAECTIPY JKarblHA JKiOepinemi. ChIPTKBI opTara
KaKChl KaJNBINTaCKaH, OpTalia HopMara ue ¢opmanap cakTanaasl, HOpPMaJaH
©3TepIeH ar3anap ece oJel.

@deHoTUN KEHETTEH ©3repreH (opmanapiblH amarka YIiblpaybl TaOWUFH
nomynsnusapaa OipHeme per kyseriareH. Meicanel, [. bemmec »xarbiHaH
HIBIMIIBIKTap YCTIHEH OTKI3UITeH 3epTTeyiH aimy MyMkiH. On karTel Kap 0o-
paHHaH COH a3FbIH IIBIMIIBIKTApAbIH 132 nananan nmabopaTopusiFa ajblll Kel-
reH oJapAbplH 72 ci TipuireH. bemmec el jkoHE Tipl KajfaH MIBIMIIBIKTAp-
JIBIH KaHATBIH OJIIIeI KopreH. Tipi KaJFaH MIBIMINBIKTap KAHATBIHBIH Y3bIH/IbI-
Fbl OpTallla, ©JreH HIBIMIIBIKTapblH HOPMaJaH Y3bIH HEMece KbIcKa OoIiFaH,
JeMEK, KaHaTTapbl OopTallia Y3bIHJbIKTa O0oiFaH (opManap OopaH Ke3iHJE Tipi
KaJIFaHbl, HOPMaJIaH ©3TePreH MIBIMIIBIKTAP/IbIH Ka3a OOJFaHbl aHBIKTAJIFaH.

JKoHpmikrep KeMeTiHIIe TO3aHaHAThIH OCIMIIKTEp TYJiHIH 1pi-Mal aIbIFbl
MKOHE MIIIIHI, K€l KOMETIHJE TO3aHJaHaThlH ©CIMIIKTEep TYIiHE KaparaHjaa
e3repMmeiini. JKoHAIKTEp KOMETiHAE To3aHIaHATBIH TYJACPIIH TY3LTICIHACTI
TYPFBIH/BI OCIMIKTEp XKOHE OJapbl TO3aHAaHbIPYIIBUIAPIBIH 3BOIIOIHACHI-
MeH OaimanbicThl. Kyc OananapblHbIH CaHBl MEH aTa-aHa KeNTipreH a3blK Op-
TachlHJa Oaimaneic maiya Oonasel. [IIYFBIPIIBIK yschIHA €H KOOIMEH 5 XKy-
MBIPTKa KosiZibl. Erep 5 TeH apThIK Koiica, KOPEeK JKeTicrieyi OanarnaHaapbIHbIH
elryiHe ceben OoIaabl.

Crabunpaectipymn TaHmay ocepi agamaapaa jna kesmeceai. Hopman
ajzamap skacymacbiHaa 44 aytocoma >kOHE 2 JKBIHBICTBI Xpomacoma OapbiH
oineciamep. Erep olenmiH yphIKTaHFaH KYMBIPTKA KacymaceiHma 44 ayro-

94-cypert. TypakTaHABIPATBIH TAaHAAY. 95-cypert. TypakTaHabIpaThlH TaHAAY:
A — narumepus; b — ratrepus.
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coma xoHe Oip V xpomacoma Oosica, Oackama aiiTkanga X Xpomacoma
XKETicrece, ol TYpAe KybIpCcaKk aHa KapHbIHIA 2—3 alJaH COH JaMbIMait
KaJIaJbl KoHE TaOUFHM abOpT maiia Ooambl.

benrinepi oprama nopexenc HeMece OFaH JKaKblH Jopekene OOJFaH WH-
JTUBUATEPAIH CaKTadyblHa KapaTblUIFaH TaHJAy CTAOMJIBICCTIPYIN TaHaay eI
arananel (94-cyper). I'arrepusi, THHTKOOMIIO0a, JTaTUMEpHs CEKiIAl ar3ajap
©3TePMCHUTIH OpTa KaFJalbIHIA CaKTaJbIl KaJFAHIBIFBI CTaOWIBACCTIPYII
TaHIayAbIH HOTHKECT (95-cypT).

Opekemmendipywi manoay. Ta-
Ouryn TaHaaynblH OyJ Typl MOmyJs-
[USAaFBl TYKBIM Kyajaylibl ©3reprill-
TIK [IEKapachlH KEHEWTeIl. OpeKeT-
TEHAIPYIIl TaHIay ©3repreH CHhIPTKBI
opTa JKaFgalblHAA €CKI peakiust Hop-
Machl OpHBIH >KaHa peakius HopMa-
CBIH JKY3€re KeNTipedi >KOHE OHBI IIbI-
CHIKTAaWJIbl. DBYHBIH HOTIDKECIHIE Ke-
neniekreri  OyblHAApJa alAbIHFBl OyBIHIAPJBIH HOpMaaarbl (HEHOTHIIHEH
KEHETTCH aWBIPMAIIBIIBIK C€TKeH J>KaHa (EHOTHIKE He ar3ajap CaKTaJbIIl
Oapanpl. TarmayneiH Oyi1 Gopmackl 6enri-KacueTTep eCKi HHAUBUATEP OPHBIHA
’KaHa CBIPTKbI OpTa >KafJalblHAa KaJbINTACKAaH MHIUBUATEDP JKY3ere KelyiMeH
XapakTepyieHe .

JlapBuH 6ec KbUIIBIP canap Ke31HAE KYIITI JKell Te3-Te3 OONaThlH OKeaH apali-
JapbIHIAa KAHATThI JKOHIIKTEP KeM, PYIMMEHT KAHATThlI jKOHE KaHATChI3 JKOHIIK-
TepAiH KeOiH ke3zaecTipreH. FanmbIMHBIH 3epTTeyl OoMbIHIIA, MYHIAl apangapiaa
KAaTTBhI 7K€ OOITyBI CEOETITI KAJIBINTHI KAHATTHI YKOHJIIKTEP OFaH TO31M Oepe ainMaysbl
ceOerTi e oMapbl YIIBIPKII, XKOFaH. MyTalusiiap HOTHKECIH/IE KeJTiN IIbIKaH
PYAMMEHT KaHATThI KOHE KAHATCHI3 JKOHIIKTEP MYJIEM ayaFa KeTepiiMmew, Typii
KapBIK KEYeKTepre KachIPhIHBIN aiFad. by mporiec ke MbIH KbUIAP JKaIFaCybl
ce0enTi TYKbIM KyaJlaylibl ©3TeprillTiK dKoHE TAOMFU TaH/Idy MYXUT apasapblH/ia

96-cypet. KuMbinaratea TaHay.

97-cypert. JKbUIKBIHBIH SBOMIONUSICH — KAMBUIIATATHIH TAHAAY HOTIDKECI OOIIBIN CaHAIIA/IBL.
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KOHIIKTEPIIH KaJIBINTHl KAHATTHUIAP/BIH Aa3alOblHA, PYAUMEHT KAHATTHl JKOHE
KaHaTChl3 WMHAMBHIATEPAiH KeJil MIbIFybIHA ceOer OoiFaH. Af3ajapiblH >KaHa
Oenri-KacHeTTePiHIH Ty3UTyl MEH JaMyblH KAMTaMachl3 €TeTiH TaOUFH TaHay TYpi
apexkemmenoipywii manoay nien arananpl (96-cyper).

KeiiGip 6ip KycTap, ®KoHIAIKTEpP KaybIPCHIHBIHBIH, TYSAKTAPhIHIAFbI )KaHAMa
cayCaKTapbIHbIH, YHTIpJEp/e *Kacayllbl KaHyapiapIblH, Mapa3uT eCiMIIKTEp-
7ie TaMbIp JKOHE JKaIbIPAKThIH KOUBLTYbI OpEeKEeTTeHIPYILI TaH Ay dCcepl HOTH-
xeci. ChIpTKBI OpTa YKarFAaibIHBIH JKailJian e3repyi ceOenTi TaOuru TaHIayIbIH
TYpl QeHOTHIT KOHE TEHOTHUI JKaFbIHAH jkaHa (popmanapasl Ty3eni. On xaHa
TYPJACPIIH Taina OOTybl )KOHE OPTaHUKAIBIK dJIEMJIET] IBOJIONHUS MPOIECIHIH
Her13ri ceOernici OOJIBIT CaHaIaabl.

Ju3pynTuBTik Tanaay. Keiibip kes3-
nepae Oelnrini xepJe TapkairaH Oip Typre
TUICTI aF3aliap apacblHga Oip-OipiHeH
alpBIKIIATAHATEIH €K1 JKOHE OJIaH apThIK
MHAUBUATEP TOOBI Ke3necyl MyMKiH. by
TaOUFU TaHJAyJbIH TaFrbl Olp JKEeKe MilIiHI
OONFaH JU3PYNTHUBTIK TaHIAy HOTHXKECI
(98-cyper). Jlemek, eki HYKTedl TyHmeni
KOHBI3BIH/IA MAayChIMABI MOIUMOP(H3M 98-cyper. J[U3pyNTHBTIK TaHzay.
KarJalblH Kepy MYMKIH. byJl KOHBI3IBIH
KapaJay >KOHE KbI3FBIII, KaTThl KAHATTHI (JopMasiapbl Ke31ECe/I.

Kp3Fplln  KaHATTBUTAp  KbICTA  TEMIEPATypaHbIH TOMEHJCYyiHEeH a3
KOMBUIBIM, ka3 ailnapbiHIa keM yprak Oepeni. Kepicinie, kapa TYCTi KaHATThI
(dhopmanbLIap KBICTAa TOMEH TeMIIeparypara IibliaMmail Ke0ipek >KOMbLIa bl )KOHE
a3 ailapeiHaa ken yprnak oepesi. JleMek, sKbUIIIH TYpIli Me3TiTiHE KaJIbIITacy
apKbUIbI OYJT €Ki TYPJIl TyHME Topi3/l KOHBI3 TONTAPBI ©3 HOCUTIH CaKTaIl KeIy/Ie.

Tipek ce3aep: TaOUFu TaHAY, SPEKETTEHAIPYII, CTAOMIBAECTIPYII, TU3PYIITHB.

Cypakrap MeH TancbipMaJap:

YKacay ymriH KypecTi Kajail curmarTaichy?

Taburu TaHIAYIBI YBOTIOIUAIAFEI POITIH TYCiH,Z[ipil'I 6ep
OpeKeTTEHAIPYII TaHAaYIbl SBOIOIUSAIAFbI pemH TYClH,I[lpll'[ oep.
CrabunpaecTipymri TaHAAyIbI SBONIOIHSAFbI pemH TYC]HI[Ile oep.
JIM3pynTHUBTIK TaHAAybl SBOIONUAIAFEI POJIIH TYCIHIIpin Oep.

DNhwD =
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O3airineH opbIHaay yuIiH Tancbsipma: KecteHi TonThIp.

CraduapaecTipyuli Tanaay | OpeKeTTeHAIpylIi Tanaay JAu3pynTus Tanaay

43-§. OPTAHUKAJIBIK 9JIEMJIEI'T
KAJVIBIIITACYJIAP - 3BOJIIOLUA HOTUXECI

Kaabinracy Oy — ar3anapfplH 1IIKI KOHE CBIPTKBI TY3LIiCi, MYIIEnep
(YHKUMSACHI, MIHE3-KYJIKbl JKOHE TIPIIUIIK JIEHTeiHIH Oenrun jkacay MYXMTBI
opTa JKaFjaiiplHa colikec Kenyl. bapmia Tipi ar3aiapna mnadga OoiFaH e3iHe
TOH KaJIBIIITAaCy Oenriiepi omapAblH 631 Kacam TYpPFaH CHIPTKBI OpTajaa jkacam
Kalybl, jKacay YIIIH KYPECTe€ JKEHIN IIbIFYybl, KaJbIITHl YPIAaK KaJAbIPHII
03 OenruiepiH KeJelleK YprHaKTapblHAa Y3aTyJaapbl YIOIH SKaraal TyIObIpajbl.
Kanbimracy ar3anapabiH eMip CyprimrTiri, 09CeKenaecTir KoHe KaJbIThl HACLT
KaJ/IBIPYbIMEH Y3JIKCI3 OaiinaHpicTa. OMip CYpriluTiK ACTeHJE ar3ajapiblH 631
TapKaJIFaH CHIPTKBI OpTaja T€HOTUINIH KEHETTEH ©3repTIereH TYpiAe KaJbIIThI
xacaybl TyciHIipeni. KOHKYpEeHIMSUIBIK ar3ajapblH O JKOoHEe Tipi TaOwFar,
COHBIH 1lIIHAE a3bIK Taly, Oacka >KbIHBICIIEH KOCBLIY, jKacay >KepiH Hueseyaeri
KAapCBUIBIKTapAbl >KeHy. ¥pHaK KalIblpy ar3ajiap YPbIKTAHYBIHbIH KaJIBIIITHI
KerryiMeH OaitnanbicTel. Kanmbimracyasiy OyJ1 yII KOMIIOHEHTI e3apa OaitiaHbIC-
Thl OONbIN, TaOWUFU TaHAAy AapKpUIbl KYpaM TAarKaH DSBOJIONUSUIBIK HOTHKE
ecenrenieni. ChIpTKbI OpTa Kardaiapel Typiilmie OONybIHAH — aF3aapiarbl
KaJIbINITacy OeNrisiepi e caH-airyaH 0oJa bl

Mopdonorusabik Kaasinracyaap. CeIpTKbl KOpIIaFaH OpTa KyObUIBICTAPHI
oCepiH HOTIKECIHJE ar3ajiap JeHE TY3UTCI COJ CHIPTKbI OpTara cail Kacu-
erTepi maiima Oomazpl. Mbicanbl, KycTapiaa JCHE MIMIiHI aya CHIPTKBI OpTara,
OanbIKTap/blH JEHE MIIIIHI Cy CBIPTKbI OpTachlHAA acayFa KeMeK Oepenl.
XKanyapnapaarsl MOp(OIOTHUSAIBIK KajlbITacylapFa KOpFaHy TYCl, MaCKMpOBKa,
MUMUKPHSI, €CKEPTYIII TYC, IMIAJIFBITYIIBI TYC MbICAJT OOJIAIbI.

Koprany tyci. Ken >xarmaiinapna »aHyapnapIbIH CHIPTKBI TYCl ©31 jKaTKaH
CBIPTKBI OpTa TYCIHE colikec OOJFaHBI YIIIiH Ke3re a3 tycenl (99-cyper). Onerte
IIeJifie JKacalThIH TacOaka, KecipeTke, )KbUIaHap KYM TYCIHJIE, CONTYCTIK OJIKe
’KaHyaprnapbl — aro, Kypollarka, TYJIKUJIep aK TycTe, KBakia, Oecikrepberep,
MHEJIKTEep >KachUl JKambIpaK apachlHAa >KacaraHbl, OpaM’KambIpak KeOeeri
KYpPThI OHBIH JKallbIpaFbl MEH KOPEKTEHICHIITHEeH >Kachll TycTe Oomamel. Erep
CBIPTKBI OpTa TYCl Me3rilfepre Kapail esrepce, o1 >kar/iaiiia JxaHyapap Tyci je
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e3repeni. Mpicanbl, EBpomansiH OopTa aliMarbIHIA KACAUTBHIH TYJIKI, CAaybICKaH,
KypoIiarka, TOpHOIai KbIcTa Oip, kKa3aa eKiHII Typ TycTe Oomapl.
MackupoBka. Keii0ip ke3nepae »aHyapblH AC€HE IMilIiHI MEH TYCl aiiHa-
JACBIH/IAFBI JKaIbIpaK, cabak, OypiIik, eciMaikrepre ykcac Oomaabl. Meicabl,
IIOMIICK JIEreH JKOHIIK TYyCl »OHE IINIHI JKiHIIIKe cabakThl, HWHEOAJBIK

99-cypet. JKanyapnapaa
KOpFay TYCi:

1 — ’achII IMETipPTKE;

2 —Kypr;

3 — kBakKIa 0axachl;

4 — KypoItaTKaHbIH
JKa3FbI KOPIHIC;

5 — KyponaTKaHbIH
KBICKBI KOPIHIC;

6 — TEHTEeK KYC;

"7 — TOpHOLLAWIbIH
Ka3Fbl KOPIHICI;

8 — KBICKBI KOpiHici.

IIeNTepiH TeHI3 KYMCaK aThl JeT aTalylibl OanblK Cy ©CIMIIKTEpiH ecTeTemi
(100-cypert). KeiiOip eki caTbulbl MOJIOCKANap MIIIiHI Cy OCIMAIKTEpIHIH
Oypmuikrepre ykcac Ooyambl. Mamai3usija TapKajdfaH KaJlliMa KeOeJeTiHIH
KayBIPCHIHAAPHI MiIlIiHI, OF0 )KOHE TaMBIPJIAPhI JKambIpaKkKa yKcac 0oJabl.
Eckeprymi Tyc. Keiibip >xanyapnapablH ChIPTKbI KOPIHICI TYpJil TYCTI 00-
JIBITI, KO3T€ aHBIK TacTanaabl. |1JUTaKOHBI3, TYHMeIe KOHbI3, Kabak apa, TYJIKi
apa, Kemn KeOeJeKTep, «JI0C-XKay» Ke3iHEe aHBIK TacTajblll, ©3 TYCTEpi MEH
oJlap «ECKepTy ajaabl». OJNeTTe OYHIalH eCKepTyIIl TYCKe e jKaHyapiiapiblH
KaylnapJaH KOpPFaHaThIH KOCBIMINA Kypaimapel Oap. OmapnablH jkeke Kopra-
Hy KypajJapblHa ACHEIEH OOIHIN MIBIFaThIH JKaFbIMCBI3 HiCTEp, Yibl CYH-
BIKTBIKTAp, JICHCHIH TYKTEp MEH KamnTajFaHbl, Haii3ajap >koHe T.0. Kipel.
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Mpicaiibl, KaHKBI3bI KOHBI3bI YIIbI CYUBIKTHIK aXKBIPAJIBIT IIBIKKAH YIIIH KyCcTap
OJIap/Ibl IIOKBIMAN/IBI.

Mumukpus. KeliGip ke3nepie »kaynapbl *KarblHaH KOIl )KOMbUIATHIH JKaHY-
apriap JeHECIHIH TYCl, MIIHI MeH «ECKePTYII TYCil» aF3ajapra ykcac OoJabl.

100-cyper.
Kanyapnapaarsr
MacKHpOBKa.
1 — noyiT;
2 — YIYuK;

3 — kenbaKachbl;

4 — TeHi3 arhl;

5 — mrybepek OabIK;
6 — TEHI3 «KYIIIPTIII;
7 — nHEOAJbIK,.

3usHKeCcTepi KarblHAH KON O KOWBUIATBIH KOPFAYChI3 IKaHyapiapIbIH
«ECKepTYIIi TYCi» KeM >KOWBLIATHIH aF3aiapra yKcac 0071y MUMHKPHS “KaFIaibl
nen aramanpl. KeitGip Oip mIBIOBIHIAPIBIH KOHE KeHOIp KeOeneK TypiepiHiH
TYC JKaFbIHAH apajapra, TapaKkaHHBIH TyHMeIle KOHBI3AapFa YKCACTHIFBI, YCBI3
KbUTAHJAPIBIH TYCl Yl JKbUIAHAAp TYCIHIE OOMYybl MHUMMKpHUS >KarJaiibIHa
Mmbican 6onanst (101-cyper). bi3 consl OieMi3, KOpFaHy >KOHE €CKEPTYIII TyCcTep
’KaHyap ic-opeKeTiMeH OailyIaHbICThI TYp/E JKOHE /1€ KAKChI HOTHXE Oepe/ti.

Kawmpic3apnapna skacailThiH KeJIOYKa KYChI KaybIPCHIHIAPBIHBIH TYCi KAMBIC-
tapabl ectereni. CoraH Kapamail Oipep Kayim cesiice, oJ1 Te3 MOWHBIH CO3BII,
TYMCBIFBIH KOTEPTeH TypAe KUMbUIIaMai Typaasl. MyHaail skaraaiina qymman
oHbI OaiikaMai Kanaapl. Tyc >KOHE MINIHI )KaFbIHAH YKCACTHIK TEK aF3ajiapra

186



FaHa eMec, KYMBIPTKaIapra J1a ToH. MbIcaibl, KakKy Kyc 0acka KycTap CHSKTHI
1H KypMaipl jKOHE JKYMBIPTKAChIH Maiija KycTap — Kapakajakrap, Oyiaoyi,
capbl IIBIMIIBIKTAPJbIH 1HAEpiHE KosiAbl. EH Herisrici, Kakky >XYMBIPTKa
KOIOJIaH aJIJIBIH COJI KYCTapAbIH 1HIAEPIHJET KYMBIPTKAJIApIbl KOPIN oJapra
yKcac OOJbIN KYMBIPTKA KOSIJIbI JKOHE OHBIH KOMFaH *KYMBIPTKaJIapbIH TYCI,
KeJIeMl 1H HeNIepiHiH KYMBbIpTKadapblHa YKcac 00aabl.

101-cypert. XKanyapnapjaa «eckep-

TYIII» TYC KOHE

1 — OensiHKa;

2 — yIIbl TEJIEKOHUYC KenTepi;

3 — aHACUSAKTBI IILIOBIH;

4 — BI3BIHIAYIITHI MTHIOBIH;

5 — KapanaiieIM apa;

6 — yabl KOpaJul acIuii;

7 — yCBI3 aMepHKa Cy KbLIaHBbI;

8 — «XaHKBI3bD» KOHBI3HI;

9 — Tapakas.

Tyc >xoHe milIiHi )KaFbIHAH YKCACTHIK TEK aF3ajlapra FaHa eMec, JKYMBIPTKa-
Japra Ja TOH. MbIcanbl, KakKKy Kyc 0acka KycTap CHSKTHI 1H KYpMaiIbl ®KoHE
KYMBIPTKAChIH MaiiJla KYcTap — KapaKajxakrap, OYJI0yJI, ChIPIIBIMIITBIKTAP BIH
iHAepine Kosabl. EH Herisrici, Kakky >KyMBIPTKa KOFOJaH aJlIbIH COJT KYCTap/IbIH
IHAEPIHIETT KYMBIPTKAJIAPAbl KOPIN OJapFa yKcac OOJBIN KYMBIPTKA KOSIIbI
KOHE OHBIH KOWFaH JKYMBIPTKAJIApAbIH TYCl, KOJeMl 1H MelepiHiH KYMBIPTKa-
JapbIHa YKcac O0mabl.

asFpITymibl TYC. MyHait skanyap JeHecl JakTap oHe anamryOap >Kouaap
MEH KanTajFaH Oomampl. byn makrap, amamyOap >xommap Kay[blH Ha3apblH
IIAJIFBITA IBL. 3e0pa, kupadrap TepiCiHiH Tycl OyFaH MbIcasl 00Tyl MyMKIH.

Ou3HOIOTUANIBIK KadbinTacyiaap. OCbl KaIBIITACy JICHE TeMIIepaTypachl,
KaHJa TY3 KOHE KAaHT KOHIICHTPAIMSCHIHBIH jkKacay TYpIEC CaKTalyFa KapayFaH.
A¥3anap Keke TIPHIUTIKTIH TYpJi CaThICBHIHIA KOpIIaFaH CHIPTKbI OpTaJarbl TY3,
BUIFAJIIBIK, TEMIICPATypaHBIH ©3repiCTepiHe KaThICTBI ©3 TYPAKTHUIBIFBIH CaK-
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Taiipl. MpIcabl, ©CIMIIKTED KBICKbI THIHBIM KE3EHIHEH KAJIBIITHI OTyl YIIIH
OITap JKACyIIAChIHIA Cy MOJILICP] a3aifbill, epIreH 3aTTap KOHCCHTPALWSICH apTa-
Ibl. ¥3aK YaKbIT Cy acThIHAA OOJNaThIH TYJIEHIEP KaHBIHIA OTTEriHI oparl aayaa
reMOnIOOMHHEH ©Oacka MHONIOOMHIe KaparaHaa keOipek Karbicaapl. Illen
’KaHyapJIapbIHbIH JEHECIHJEC KOMNTETeH Mal 3aTTapbIHbIH TONTAITYbl (PU3HOIOTHS-
JIBIK KAJIBIITACyFa MbIcas O0Ja Ibl.

ITONOrMsUIBIK  KaJbInTacyjaap. byn kamemracy Typi >kaHyapiapablH
ic-opekeTTepiMeH Oenriti Oonazpl. ©O3iHEe TOH OpPEKeTTep apKbUIbI JKaHyapiiap
JKayJaapblHAH KOPFaHBLIAAbI, a3bIK Ta0albl >KOHE pPE3epUB KOIIipilemi, Kbl
MayChIMIapbIHaA KaJIBIITACAIbl, )KYIT TAHJIAU bl dKoHE KeOeie i, HOCUII Koprai
amanel. JKaHyapiap IyIITaHHAH JKaChIPBIHAIBI HEMECE KOPKBITYIIBI KAaTThl —
opeKeTTepiH JKy3re acelpambl. Hocinm ymiiH cepikTik 0oy TYpaiH jKacar
Kalybl Ja YJIKeH MaHbpI3fa ue. AMepHKa COM OalbIFbl CasKTap JaMbIFaHINa
KYMBIPTKAJIapJbl KapblH >KaFblHA >KaOBICThIpFaH Typae xypeni. IloBuryxa
Jen  aranmymbel  KypOaka —arajaHfaH O KYMBIPTKamapAbl  COHINA  Kac
KypOakanap AaMbIFaHIIa apKa >KaFblHAa «OMbICTam» Xypeai. Amaca OOMIIBI
OMBIPTKAJbLUIAp/AaH ©3renie Typlae KycTap >KYMBIPTKalIapAsl THICTI iHAepre
KOWBIN 63 JCHE TeMIeparypachl MEH OfapiAbl BICHITAIbI. KyMbIpTKaIapabl
JKOHE IIeXeNep/l ara-aHa KycTapbl Oarajabl Ja Koprai amanel. Hocim ymmia
KaFBIPYMEH THIC KaJbIITacyjap CyTeMi3yIiijiepae, dcipece, KyITi 0oabl.

OcimaikTep ailiHajJacbIHAAFbl KajabInTacyaap. JKaHyaprnap CHSIKTHI
OCIMIKTEp/Ie JI€ CHIPTKBI OpTa KYOBUIBICTAphIHA KaparaHJa OipHEIIe KaJbIll-
tacynap OomraH. Meicanbl, bUTFal OENTICI3AIK OCIMIIKTEp TYpIIilie KabIm-
TackaH Oomanel. bip Typni eciMmiKTepIiH KarbIparbl KOFAPFhI KaFbIHAH MyM
Kabar (puKyc), eKiHI TYpJIepae KalblH TYKTEp (CUBIPKYHPBIK) MEH KalTaJiFaH.
Cexkceyinize anbIpak Kimr «OelmekTepre» aiHainraH. JKaHTaKThIH KarblParbl
Maiga» HeMece KarThl, KOINTereH IakTapbl TikeH mimiamge. Kakryc, amos,
akabanpl MOJN Cy ecimaikrep ecenteneni. KeiOip eciMIikTepaiH BereTamus
KE3€H1 6Te KbICKA, MbICAJIbI, at0Ta0aH, )KaJIThIpOac epTe KOKTEM/IE OCil, 1aMblIl,
ypoIK Oepyre yareperni. JKaHTak, >KycaH CHSIKTBI ©CIMIIKTED KYPFaKIIBLIBIK
KE3/I€ KAIbIPaFrbIH TOTY apKBUIBI ©3 OMIPiH CaKTaNIbl.

OciMIIKTEp/IC METTEH JKOHE JKOHIIKTEp KOMETIH/Ie TO3aH/IaHybIMEeH Oaiia-
HBICTBI OosiFaH OipHele Kaiblnracyiaap O0ap. XKoHaIKTep apKbUIbl TO3aHAAJIFaH
OCIMIIKTEPIH TYJITYKI JKaNbIPaFbIHBIH YIJIKEHAIr, TYCIHIH CaH-ajlyaHIbIFbI,
KOII HWICTI TapaTrybl, NIBIFBIH OOIHYIMEH >KOHMIKTEPIi ©31HE KamTal aiajbl.
Kepicinmre, caman keMmeriHae To3aHAalaThlH OCIMIIKTEpAiH TYJIAEpi Maiina,
KepiMCi3, HiCCi3, TO3aHJAaphl ©Te >KEHUI. OCIMIIKTEpAE KEMIC >KOHE YPBIK-
TapAblH TapalyblHa KaparaHja ja OipHelle KajblnTacylaapabl Kepy MYMKiH.
Camayr keMeriHJIe TapKaJlaThIH KaibIH, Kalparalll, aiIaHT, TYCTI JKEMIC JKOHE
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102-cyper. XKanyap MeH agaMmaapabIH 103-cypeTt. CamMalIIbIH KOpACSMIHIIC
TapaaThlH KAHATTHI )KEMICTep.

KOPJIEMIH/IE TapallaThIH KEMICTep.

1 — penuIIKa XeMici; 2 — uIIecyIi >KOHBIIIKA 1 — kaifbIg; 2 — Kaiiparanr; 3 — yifeHKi;

KaOBIFBI; 3 — Kapbl KbI3[bIH «KapMaKTbD) 4 — CachIK aFaNI—ailIaHT; 5 — IIETEH.

ceberTi; 4 — Kol TIKEHHIH TIKEH/I1 KeMICi;
5 — e0OesIeKTIH IAaHIINTHIH JKEMICI,;
6 — TeMipTIKEHHIH IMAHIITATHIH KEMICi.

YpBIKTapbIHJa KaHAaTKa yKcac eciMaep, Ko3a HIriTi Tykrep Oomanasl. YT TikeH,
CapBIIION, KOPIKbI3, KOUTIKEH KEMICTEpiHIE UITeK TiKeH, TYKTep OOJBII, oJiap
’KaHyapiapIbplH J>KYHIHE, KYCTapAblH KaybIPCHIHBIHA, aJaMAapiblH KHiMiHE
#aObICybl apKbUIBI Y3aK KamIbIKThIKKa Tapanansl (102-103-cyperrep). ErTi,
CyJIbl JIOHEKTI JKOHE JTOHEKCI3 KEeMICTep KycTap »KoHe Oacka *aHyapiap KaFbl-
HaH KEWUIN, CiHipe ajaMaraH YPBIKTap KOKBIC apKbUIbl CHIPTKA ILIBIFAPBII
tactaiinel. Ocbl KampimTa ojap Oacka >keprepre Tapanansl. Cy apKbUIbI
TapKaJaThIH JKEMIC MeH YPBIKTapaH Ja Keiidip Kanmpinracynaap 6ap.

AWTBUTFaHIapFa KOPBITHIHABI JKacar 013 KaJbIlTacy JAETeH e Tipi OpraHu3M-
nepiH 6enrui 6ip KopllaraH opTajia »*acarl, KaJIbIIThl HOCUT KaJIJIBIPYAbl TYCIHY

KEPEKTIT1H €CKePTII OTeMI3.
KaabinracynapabiH Kejdin mbIrybl. Jlap-
BUH CBIPTKBI OpPTaHBIH HAKThl >KarJalbIHIA
ar3anapAarbl Kypeli >KOHE OpTYpill KaJbInTa-
Cylapel KaHJail maija OOJFaHIBIFBIH FHUIBIM
Herizae Tyciuaipin Oepzl. JlapBuH TasKbliaybl
KaHIIAJIBIK JYPBIC CKEHIITIH aHBIKTay MaKca-
TBIHIA KOOeneKkTep JeHe TYCIHIH e3repyiHe
TUIC MAJIIMETTEPl YHUBIMIACTBIPBIN IIBIFAMBI3.
XVIII-XIX racelpman Oacram THUBIHEKaHAT-
TeutapabiH 70 Ke JKaKplH TYpIHIE JIeHE TYCi-
HIH e3repreHairi MomiM  Oonasl. MyHnmai

104-cypert. KaiibiH KypThI
KeOeJIeTiHIH Kajnaaarsl (Kapa-
TOPHI) JKOHE JaNafarsl (ary)

hopmatapsl.
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©3TeprilTIKTepAlH ce0ebl KalbIH aJIbIMIIBICHI N aT ajfaH KeOeleK TYypiHje
avipeikma yipeHuiai (104-cypet). Ocbl keOeneKTiH JeHeCi aK TycTe OOJIbI,
ONl aKKailblH KaObIFbIHA OTHIpFaHAA Ke3re Tycmeimi. Jlemek, on KopraHy
MiHgeTiH arkapaznbl. Keitiari 200 >kpu1 kaiFacklHIa KemnTereH Eypoma
MeMIIEKETEpiHIe 3aybIT-QaOpHuKanapaslH KeOCI0 JKOHE OJapAaH axbIpalFaH
KOKBICTapJIblH ece0iHe Kajla, eHEep OpTalbIFbl JIACTaHbIll, OyTa JAeHelnepi,
cabakTapbl JKamblparbl KypbIM, IIaHJap MEH KanTaiblnl Oapazasl. bisre
Oenriii KopmaraH opTa KYOBUIBPICTAPBIHBIH ©3repyl OJ1 JKEepJe Kacaml >KaTKaH
ar3anmapra ocepli TUMeW Kanmaiinel. CoraH Kepe aybUl Kepliepie KajbIIThl
©3TePTIIITIK HOTHMXKECIHAEC Kapanay KeOenekTep maiga Oosca, onap Tesne
KOHIIKKOP KYCTap J>KaFblHaH J>Kem OiTipreH. OHEpPKOCINTIK OpTajbIKTapiaa
MyH/ali KeOenekTep Tyci KypbIM OackaH arall JEHECi, IIaKTapbl TYCIHZAE
Oonranbl cebenTi KopraHy MiHAETiH arkaprad. Coi opaiina Kanaja kapasay,
ayplIIa aK TYCTI KeOEJIeKTep CaH »XarblHaH keOeiie OepreH. [eHeTHKTEpHiH
aHBIKTAyBIHIIIA, KAWbIH aJbIMIIBICH KOOENETIHAC ACHE TYCl OpEKETiHIH 03repyl
Te€H KaJblITacyblHa OaliIaHbICTHI.

OpranmsiMaeri KajapInTacyjJapAablH TOMeH/eyi. Ar3anapisl KopllaraH
OpTa XKardalbIH/Ia KAIBINTACybl Y3aK YaKbIT TAPUXU TpoIecTe TaOUFH TaHaay
ocepi maitna Oonran. CoraH Kapamail o TYKTe eMmec, ToeMeH. Kanbinracyasia
TOMEH XapakTeple CeKCHIITH ©Te KOm JoJeNAep KOMETIHIE IoJeTIey
MYMKiH. Af3anmapga Oip TYpA€H cakray VIIH Maijga OonFaH KajbloTacyiaap
0acka TypleH KOpraHyda HOTHXke Oepmeni. Meicanbl, mes TacOakajaapIbiH
TabaKTapbl KOIMIIUIIK JKBIPTKBIII J>KaHyapiapAaH Kopray erce ae OypkiT,
cappicap CHSKTBI KBIPTKBIII KyCTapAaH Koprama anmaiasl. Ceifrim, oxap
TacOaKaiap/pl acllaHHAH KATThl Kepre TacTan yHTakram xeiai. CoraH ykcac
KipniHiH «TIKEH1 KaOBIFBI» Ja OHBI >KBIPTKBIII KaHyapjap/aH, HETi31HEH,
TYJIKiIEpAeH Koprail anMaiinsl. Kemmiitik jkaHyapmap MeH agamaap YIUiH
KayinTi eCeNTEereH YIbl XKbUIAHIAPBl MAHIyCTap, Kipri, MIOMKasiap >1<ey1
MYMKiH. Apa, Kabak apaHel KEepiCiHIIe KOMIIiIIK )KQH,I[IKKOp KYCTap >KeMei,
Oipak omap Celpaapus aifHaJIachIHIA YIIBIPAUTHIH KapIIbIFail CHSKTHI OTOACKI-
Ha KIpyIIl apakop KYCTBIH HETI3T1 Koperi ecenrteneni. KapiabiFramrbiy y3bIH
KaHaTTaphl, aya CHIPTKBI OpTaja Maimanbsl Ooica da, KepAeri opeKeTeHyiHe
kemepri Oepemi. [om coHmaii-ak, Tay Kas3mapbl cayCaKTapbIHBIH apachIH/IaFbl
nepae Cyna Cysy YIIH KOIaid, Oipak KYpIBIKTa OPEKCTTCHY YIIIH KOJaiibl
eMec. }KaHyapnaszaFm JKacay YIIiH Kypec Tabufu TaHmay dcepinie dopmasa
MHCTHHITEp KeHJe MaKCcaTKa COTTLMIKCI3AikTe Oonamel. Mbicanbl, TYHTI
KeOeleKTep aK TYJIAEPACH HEKTap >KHIObl MHCTUHTIHE ue. COHBIMEH TYHTI
KeOeneKkTep >KaphlK OepyIill Jammara KaKbIHAACHI ©3/I€PiH KOKJIapbiH 9poip
OKYyIIbl KOepreH. bymapnbH OapibiFel ar3ajapiarbl Oapina Kajblracysap
TOMEH €KCHJIITHEH JIepeK Oepe/t.
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Tipek ce3aep: xacaymaHIbIK, 09CEKENECTIK, KAIBIITHI HOCLT KAJABIPY.

CypakrTap MeH TancbipMaJjap:

1. MopdonorusbIK KanpInTacynap KaiblHaa aiTein oep.

2. OcIMIIKTep QJIeMiH/EC KAJIbINTACYIapAblH MaHbI3bI.

3. Ar3zamapnarbl KalabInTacyaapblH TOMEH/ITIHI Kanail aHBIKTaHChIH.

4. 3oomorusiaH MEHIepreH OLTIMACPiHI3 HETi31HAe CYyTeMI3yIIIepAeTi ATONOT -
JIBIK, KQJIBITITacyTapFa MbICAIap KEmTip.

O3nirineH opbIHAay YIIiH TaNChIPpMAaJIap:

Ocimaik aTbl Tapaay aaici Kewmic Typi Kaasbinracy

1. JKaHrak >koHE CHBIPKYHBIPBIK OCIMIIKTepiH Kepim ImbiK. Onapaarbl bUIFa
KETICIIEYIILUTITiHeH KaIIbINTacy OeNTiiepiH aHBIKTa.

2. Op eKi eciMIiKTepAe MONKOp KaHyapiapJaH KaiblnTacy Oenrinepin tam. Kysery
HOTIWDKEIIepi HEeT131HIe TOMCHIET1 KECTEHI TONTHIP.

blaran keneprire Kaaein- | IHIenkop skaHnyapiaapaaH caKTa-

P/c | OcimaikTe . . .
p TacKaH oeJrijiepi HYFa THiC KaJIBINTACY

1 | XKanTak

2 | CUBIpKYHBIPBIK

4-3EPTXAHAJIBIK KYMBICTAP

Takwipein: Tipi ar3anapabiH CHIPTKbI OPTaFa KAJbINTACKAHIBIFbIH YHPEHY.
3epTXxaHa )KaTThIFYbIHBIH MAKCATBI: aF3a1ap/IblH JKacay OpTachblHa KaJIbINTa-
Cy TYpJEpiH YHpeHy, KYCTapIblH aya, OajbIKTapIblH Cy, TacOaKajgapbIH eI
OopTachIHa KAJBINTACy OCNTIIEPiH aHBIKTAY.
3epTxaHa KOpPHEKIJIri: akBapuymaarsl OanbIKTap, TOPJAAFhl TOTHI, KAaHApEHKa
SIKW KYCTBIH JKYJIBIMBI, Tipi OypIekTeri TacOaka HeMece oJap/IbIH TYCTI CypeTTepi.
KymbIcTBIH O0apybI:
1. Topaarbl TOTbI, KAHEPUKA KU KYCTBIH KYJIBIMBIH KOPIM IIBIK.
2. KycrapapiH CBIPTKBI TY3UIICIHAET] YIIyFa KaJbIITacKaH Oenriiepin
aHBIKTA.
3. 3oonorus cabakTapblHIa ajaFaH OUTIMAEPIHI3 HET131H1e KYCTapIbIH 1K1
TY3UTICIH/IET] YIIIyFa KaJIbIITaCKaH OCNTiIepiH aHBIKTA.
4. Ky3ery HOTIXKEEP1 HEeT131H/e TOMEH/IET1 KECTeH1 TOJITHI.
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Kanbsmracy

Kycrapasbin Gesrinepi Searigepi

KycTapabIH cbIpTKBI TY31TICIHACT] YIITyFa KaJbIlITaCKaH Oenriiep

KycTapapiH ckIeTiHIer yillyFa KaTbIITackaH Oenrijaep

KycrapasIH TEIHBIC MyIIENEpiHACT] YITyFa KANbIITACKaH Oenriep

KycTapapiH Ka3pIM €Ty MyILIeJIepiHAeri YIIyFa KaJbllTacKaH Oeriiep

Kycrapmarsl KajgpInTacyaapbiHBIH TOMEH/IIT

5. 3oonorus cabarbIiHAa ajnFaH OUTIMACPIHI3 HETi3iHIAE OaJbIKTapIbIH
CBIPTKBI JKOHE 1K1 TY3UIICIHJIET1 Cy KOpIIaFaH OpTara KaJlbllTacy Oenri-
JIepiH aHBIKTA.

6. Ky3eTy HOTHXKECIH HETi31H]Ie TOMEHJIeT1 KECTEeHI TONTHIP.

Kanbmracy

BbaabIkTapabIH 0earijiepi . .
KTapABH P Oearinepi

BajbIKTapabIH CHIPTKBI TY3UTICIHACTI CY CHIPTKBI OpTaFa KallbITacy Oenriiepi

BajpIkTapabIH iKi TY3UTiCIHAET] CY CBIPTKBI OpTaFa KaJIbITacy Oemnriiepi

BanbIKkTapiarsl KaJblITAaCyIapAblH TOMEHIIT]
7. 300morusi cabarblHAA aiFaH OUTIMAEPIHI3 HETi3iHAEe TacOaKaIapabIH
CBIPTKBI TY3UTICIHAETI JKOHE MiHEe3-KYJIKBIH/IAFbl II6J1 CHIPTKBI OpTara
KaJpITITacy OenriiepiH aHbIKTa.
8. Ky3ety HoTmKenepiHe Heri3inene TOMEHIeTi KECTEH1 TONTHIP:

Kaasinracy

TacoakajapAbIH KacueTTepi . .
KagapabI K P OeJrinepi

TacOaxamapbIH ChIPTKBI TY3LUTICIH/IE 1] CHIPTKBI OpTachIHA KaJlbITacy Oenrinepi

TacOaxaapabIH MiHe3-KYJIKBIHIAFBI I6JT CBIPTKBI OpTaFa KaJibimracy Oenrinepi

Tacbakaapmarsl KalnbIITacyaapablH TOMEHIIT

9. Bepinren cypertep acThlHa >KaHyap OT QJIEMIHJErl KajbllTacy TypJie-
pIHZETI TYpJIEPIH XKa3.

7Kanyap ot asieminjeri KajasinracyJap
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7 8 9
10. DBOMOIMSIHBI OPEKETTEHIIPYIII KYIITEpl »KalblHaa OUTIMICPIH HEri3iHae
KaJIbIITacy/Iap/abIH Maiaa 00ybl MEXaHH3MI JKOHIH/IC HOTHIKE HIbIFap.

44-§. OBOJTIOIUAHBIH CUHTETUKAJIBIK TEOPUSACHI

[omynsust e31HeH Kin KypamJpl OesikTepre OemMiHOSHTIH, Typ ILIIHJETI
€pKiH SBOJIFOIMSUIBIK JJaMYbIH MYMKIH OOJIFaH BOJIFOIUSHBIH OAacTarkpl Oipiiri.
[Momynsiyst HHIUBUATEPACH KYpaJIFaH. OpKAChl Malialibl MyTalusFa ue 0osca
Jla Jjapa aF3a elKallaH 3BOMIOMMIIBIK MPOLECTI Kypamaiabl. nauBuaTepain
OBOJIIOIMSI TIPOIIECiHE KOCATBIH yiieci KoOC TPOIECIHAe TIeHETUKAJIBIK
aKmaparThl ypIHakTaH-YprakKka OTKi3yleH Kypanaabl. Typ nopexeciHae, sFHU
TYp imriHzae maiaa OonaThiH, jKaHA MOIMYJISANMS, Killl Typ, TYp maima OomybiHa
Qb OapaThblH JBONIONMSIBIK KE3CHACP MHUKPOIBOIIONUS JIET  arajiajbl.
[Nomynsiiust BOMIONMAHBIH, €H Killl >koHe Herisri Oipmiri ecenreneni. Cebebdi
SBOJIOIMSUIBIK  TIPOIleCC Tomynsanus imiHae Oacramanel. [lomymsanus wH-
TUBUATEP] apachlHIa OpAalbIM TYKbIM Kyasayllibl ©3reprilTiK maiaa OobIm
Typanpl. JKbIHBICTHIK K©0€tOiHEH Oyl ©3reprillTiK MOMyJsIus HHAUBUATEPI
apaceiHIa Tapanansl. [lomynsmusima OapaTblH jkacay YIIiH Kypec JKoHEe TaOuFru
TaHJAybIHAH MalJalibl e3repicTepre ue OONFaH MHIMBUATED CAKTAIBIN KAaJIbII,
HociT Oepeni. bynan KeiiHT ABOMIOIMSIIBIK MPOIECTEPC MOMYISAMS Killli TYP
MeH Typrepal naiina ereni. [lomymsiust reHOQOHATHIH OaFrbITTaIFaH e3repicrepi
TaOWFU TaHIAy HOTIKECiHAe kemiemi. TaOuFu TaHAaybIHAH TOIMYISIUASIapIbIH
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reHOQOHBIHAA Taiaipl, SFHU OYJ CBHIPTKBI OpTa >KarJaWbIHIAa ar3aiapliblH
’Kacal KaJTyblH KaMTaMachl3 €TeTiH renaep oexemaeneni. OnapasiH yiaeci apThii
Oapa/ibl JKoHE TeHO(POHATHIH KaJIIbl KYpaMbl ©3repe/i.

XX FacpIpra Kellill TYKbIM KyaJayIIbUIBIK >KOHE e3reprillTiK, Oip jkoHe op
TYPJL Typre KIpeTiH aF3ajiap apachlHIarbl KaTblHACTAp, TYP CTPYKTYpachl CEKiI-
Il MoceTenep Typoiiie 3eprrene 0acTaapl. [ eHeTHKabIK, SKOIOTHS, MOJICKYyJIa-
Jap OWONOrHs CHUSIKTHI OWOJOTHSHBIH jKaHa CTaHIMsIapbl mimiHzaeng. Ocel
MIOH/IEP/IIH, KJIACCUKAJIBIK JAPBUHU3MMEH KOCBUTYbI HOTH)KECIHIE IBOIOIMSIHBIH
CHHTETUKAJIBIK TEOPHACHI )KapaTbUI/IbI.

OBOMIONMS CUHTETUKAJIBIK TEOPUSCHIHBIH HET13r1l epeXesepiH TOMEHIEerl-
Jieil epHEKTeY MYMKIH:

1. ITomynsuust — SBONIOIUSHBIH €H Killll, 3JIEeMEHTTEp OipJiri.

2. Iomynsiust TeHETHKAJIBIK KYPAaMbIHBIH ©3Tepyl ABOJOLUSIHBIH JIEMEHT-
Tep XKarJabl ecenTemnei.

3. DBOMIOIUSHBIH OacTankel MaTepuaibl MyTAMSIIBIK )KOHE KOMOMHATHB
©3TePTIIITIK €CenTeNe/Il.

4. DBOJIOUUSHBIH 9PEKETTEHAIPYILT KYObUIBICTAPBI: MOMYSALUS TOIKbIHBI,
TeHETUKAJIBIK-aBTOMATHKAJIBIK Ke3eHAep (TeHaep apeiidi), Murpamms, kexkemne-
Hy, ’Kacay YIIIiH KypecTe jKy3ere MIbIFaThlH TA0UFU TaHIayJlaH KypajFaH.

5. MyTanusiblK J)KOHE KOMOMHATHBTIK ©3TEPrillTiK, TMOMYISIITUS TOTKBIHBI
KOHE KEKeJIeHy Ke3/1eHCOK OaFrbITTaIMaraH Xapakrepre ue KyObuibicTap.

6. DBOMIOIMSHBIH OaFbITTATYIIBI KYOBUIBICHI jKacay YIIIH KYpec Heri3iHze
naiaa OoaThIH TAOWFU TaH/IAY.

7. DBONIOLMS JKal AKOHE Y3aK JKaJlFacaTblH MpPOLECTep.

8. Typ e3apa GaiinaHBICTBI, MOP(OIOTHUIBIK, (PU3UOIOTHSIIBIK KOHE Te-
HETHKAJIBIK JKaFbIHAH aibIpMaIIbUIBIK €TeTiH, Oipak pernpoayKTHB >XaFbIHAH
XKekeJieHOereH O1paiKTep — KilIl Typiiep MEH MOMYISIIUsUIapAaH Kypaiabl.

9. Anneminep anmacybl, TeHAEP aFbIMBbI TYp iIIIHIE FaHa Ke3/IeCe]Ii.

10. DBomroLMs AUBEPreHT XapakTepre ue, sFHu Olp TypAeH Oip Helie Typ-
JIep KEeJII MIBIFYbl MYMKIH, K€ JKalaFbI3 Oip TypleH Oacka *KayFbi3 TYP Kl
IIBIFYBl MYMKIH.

11. Mukpo3BOIIOIUS TYp IIIIHAE, MAKPOIBOIIOIHS TYPJAEH >KOFaphl JKYH-
e Typae OipmiKTepe Ky3ere achIl SBOIOIHMUIIBIK Ke3eHACPIl OPHEKTEH/I.

Tipek ce3aep: MUKpO3BOIIONHSA, TeHODOH, TeHAEP Apeiidi, MOMYyIALIUSI TOTKbI-
HBI, JKEKEJICHY.
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CypaxkTap MeH TancbipMaJjap:

1. Tenpep apeiidin Tycingipin Gep.

2. Iomyssius TONKBIHBIH TYCIHIIpIiT Oep.
3. XKexemenyni Tycingipin Oep.

45-§. TYPJIEPAIH A JIA BOJYbI

TaOurarTa jxaHa TYpaep/iH maijga 6oy Ke3eHl MyTauusuiapra 0ail Oonran
nonynsanusiapaa Oacranmaapl. Fansimpap Typ maiina OOdybIH YII HETi3Ti
omicke Oeseni. bipiHii oicTe Typsep caHbl acliaFaH TypJe TYP OPHBIH EKiHIII
*KaHa Typ ueneiini. ExiHmn omicte ekl Typil Typre THIC ar3anap OyaaHIacysl
HOTIDKECIHAE YINIHII TYPAIH KeNIN IIbIFYbl Ky3eTuUledl. YIIHIN ojic
OenriepiHiH aXbIpaybl — TUBEpPreHIusIMeH OainanbicThl (105-cyper).

WupauBuarep Oip Typ imIiHAe op TYpPJil NOMyJSIMSATIApFa THICTI OoJica JKoHe
epkiH OymaHmachI, HOCLT Oepce, Typ JKeke koHe OyTiH ecentenenmi. Kana Typ
naifa 60ybl YIIIH TOMyISIUsAIAp apachlHa KEKEIeHYl JKy3ere IIBIFYbl KepeK.
KekeneHnrexn TOTySIUATAPIIBIH Oenri >KOHE KacHeTTepl apachIHIAFb aﬁblp-
MAIIBUTBIKTap KYIIeHin Oapapl, )kaHa TypnepzuH naiiia 60oybIHA ANbII Keel.

Typnepain mnaiina OodybIlH TYCIHAIpYE €Ki KUBIHIIBUIBIK Ke3IeCei:
onapAbIH Oipi Typ maiina OONYBIHBIH Y3aK Mep3iMAl €KeHi KoHe Txkipudene
3epTTeyliH KUBIHIBIFBI OOJica, eKiHIIiCI — Typ Haiiia OONyBIHBIH op TYpJii
ar3anapja Typiinie OOTybIMEH OpHEKTENe].

Kacay >xarmaiibIHBIH ©3repyl MeH TaOufu TaHjaay cedenTi Oip Typre THICTI
MOMYJIANHSIIAD OPTACBIHIIAFBl AMBIPMAIIBUTBIKTAP apThin Oapansl. HoTwmkene
Oip Typ imiHme Oip-OipiHeH Oenri-KacueTTepi MEH
allbIpMaIlbUIBIK eTyIIl OipHele TonTap Ty3UIeml.
XKacay ymiH Kypec Kem IKaFmaiyiap apajbik
(dbopMasiapbIHBIH JKaii-Kall KeMeHin, >KOWBUIbII
KeTyiHe, ©3repreH CBhIPTKbl OpTara  KaJjblll-
TacKaHIap/IbIH jKacall KalyblHa ceOeri 60mabl.

ByHBIH HOTIKECiHAE Tapuxu KeseHuae Oip
ypmak Typ OipHelie 3>kaHa TYpJepiH XKy3ere
acplpy MYMKIH. JlapBUH U1IMiHE HET13[eMil >KaHa
TypJep TabufarTa ar3anapia naiga OoJFaH Kimri
e3repicTep/iiH OybIHHAH-OybIHFa TYKBIM KyaJarl,
TONTANBIT Oapybl HOTHXKECIHAE Maiga Ooajbl.
bip Typ imiiHgeri ar3aHbIH op TYpJi JKaFaaiira,

105-cyper. Xana Typiep

naiaa OOIyBIHBIH (PUIIETH-

kansIK (1), rubpuarey (2),
nuBepreHcus (3) OarbITTaphl.
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KaJIBITITaCybl HOTIOKECIHAE Oip Herne Typiep naiaa 6omanel, 106-cypeTTe ceH
A TypIieH yakbIT 6TyiMeH Y, B Typ/ieH eki jkaHa Typ KeJiI MILIKKAHBIH Kepir
TypcbiH. by xaHa Typrepaeri esrepictep o3 keserinae 14 sxaHa Typ naiga
Oonranbl epHektenreH. Keitbip kesmepae Oip Typ ’kaiimMeH e3repim, Oacka
Typre aitHananel. TypiepiH caH karbiHaH Keberimen esrepim, E, F Typnepaig
E10, F'10 Typnepine aitHanysl OyFaH Mbicall 001a ajnaabl.

106-cypet. lapBuH iniMi OOHBIHIIA KaHA TYPIEP/iH Naiiga OOMyHI.

JlapBUHHEH COH KiaccuK JlapBUHM3M MEH I'€HETUKAJBIK, SKOJIOTHS, KYH-
el Typae xoHe 0acka TaOWFM MOHACPIIH OIpiryl HOTHXKECIHE OHUOJIOTHSIIBIK
TYP, OHBIH KypaMmbl, KaHa TYpJIEpIiH Maijga OOdybl *aiabl KO MATIMETTEp
TonTanasl. byn MamimMeTTepAiH KepceTyiHlle, 9p KaHAail OMONOTHSUIBIK TYP
MOJIMTUTIUKAJIBIK TY3LTICKE M€ eKeHIr, SFHM Oip-OipiHe a3abpI-KemTi Mop-
(boNOTHANBIK, (PU3HONOTHSIBIK, SKOJIOTUSIIBIK, TeHETUKAJIBIK KaFbIHAH albIp-
MaIIbUIBIFBl 0ap MHAUBUATEPIACH KYpalFaHbl XKoHE Je alKbiHnainbel. JKaHa
TYpPiH naiiga 60ybl yprak TYPiHIH gapa, e3apa O0alaHbICThI OOJFaH TeHAED,
XpoMacoMaiap YHbIMBbIH Oy3bIN, jkaHa FeHO(OHIBIH KY3€ere KeNTipy apKbLIbl
amaiFa acajpl.

Typ naiina 60mybIHBIH TUNITEPI €K1 TYpii O6areiTTa Kemeni (107-cyper).

AJnnonaTpuKablK HeMece reorpadusuibIK TYp naiiga 0omysl.

CuMnaTpHKaibIK HEMECe KOJIOTHSUIBIK TYp Haiiga Oomysl.

Typ nmaiina 601ybIHBIH OIpiHII TYPiHAE TeorpadUKsIIBIK TOCKAYbUIIAPIbIH
naiaa OOJybl, eKIHIII TYPIH/AE PENPOAYKTHB TOCKAYBUIIAPBIH Taiiga OOyl
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TOITYJISIIHSIIAp opTacelHIa  TEHAEp
aJIMaCybIHBIH TOKTaybIHa ceOern O0mabl.
Annmonarpukanelk  OarelT  HeMece
reorpagusIIbIK KEKEJICHYMCH TYP
naiina Oomysl. Typ apeansl KeHeWreHze
HEMece 1pl TEOJOTUSUIBIK IMPOIECTEP:
KYPIBIKTBIH CYpUTyi, Tay maijga OOiysl,
CY TOCKAybUIJIaphl HOTHXKECiHAE OipHere
KEKETICHTeH  MOMmyJsusulap  maijaa
Ooomanel.  [lomymsmusutapiarbl  TYKBIM
KyaJaylibl — e3repictep, jkacay YIIiH
Kypec XoHe TaOWUFH TaHAay HOTIKECiHe

JKaMMEH NONyJsIuusIapAarbl T'€H Kypa- 107-cypeTt. A — ajutonaTpuk TYPAIH
MbIHAAQ albIpMAlIBUIIBIK Taijga Oona maima 6omysl, B — cumnarpux Typain
OacTaiizel. by ke3eH jkaHa Typ Ty3UIyiHe naiizia Gomysr.

AJTBIIT KeJe/i. Kpipraysuiaap by

XWBa, JKETiCal, MypFram, KaBKa3, MaHXyp, SIMOH Killi TypJepi o1 co
KOJIMEH KeJiN IIbIKKaH. [amamaroc apannapblHAarbl Tay BIOPOKTAphl Ja
op Oip apanmjga e3iHe TOH KOpPIHICKE HMe EKEHIIr1 TreorpadusiblK >KEKeIeHY
Hotmwkeci (108-cyper). baiikan KemiHIEe MOJUTFOCKaiap, KBICKbIIIOAKa
Topizainep, OanbliKTap, miyOammianmap Oacka Kepiepiae Ke3IecHelTiH oTe
ken Typiuepi ke3meceni. Cededi 20 muH. xbin anaeiH baiikan kem 6acka cy
KOWMaapblHaH TayJap naijaa 0oiybl HOTHKECiHe OeiHin KanraH. COHbIMEH
katap, Celpmapusi, AMyHgapusiia >XacaWThIH J>KalIFaH KYPEKMYPBIH OallbIK
TYpl e reorpadUsUIbIK KEKEJIeHY HOTIkecl Oombim ecenteneni. On Oasrbl
ACCUMETPUSUIBIK OasbiKTapra Kipemi. OfaH KakblH OOJFaH OaibIK Typiepi
Conrycrik AMepukanblH Muccucunu e3eHiHae xkacaiabl. Koza yprnarel na
reorpadusIIbIK JKeKeJeHy OaFbITBIHIAFBI TYPIIH Maiaa 0oMyblHA aHBIK MbICAIT
Ooma amanmel. bynm ypmakTeiH Typiepi Oap noyipiHeH Oacrtam Oip-OipiHeH
KEKETICHIeH koHe AMepuka, A3usi, Adprka, ABCTpausFa TapaiFaH.
CuMmnarpukanblK OarbITTa TYp Maiia O0ysl YPIAKTHI TYP apealibl iIiHIe
KEKeJIeHy maiia 6omybsiMeH OaitiaHbICThl. JKeKelneHreH MOy saiusiap yprak
TYp MeH Oip apeanna TapKainfaH Oonajabpl. OAETTE KEKEJICHICH HWHIMBHITED
TOOBI ypHakK TYp OKUIIEpIHEH YPBIKTaHy Mep3iMi HeMece jkacay Kepi,
KBIHBICTBIK >KaFbIHAH albIpMalIbUIBIKIICH OeiHinm Typansl. OchlHAal omicTe
YKEKEJICHTeH TMOMyJILMsUTIapiaH  KeHMiHHEH MYyTAlMsUTbIK ©3TeprillTiK, TaOuru
TaHay ceOenTi jkaHa Typrep maiaa o6onmansl. Oummnuage 10 MbIH KbUT alIbIH
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naiiga Oonran Jlamao kemiHme nmapa Oip
YpHAaKThl OAJIbIK TYPIHEH CHUMIATPUKAJIBIK
OarbITIICH 18 OanbIK TYpi, )kaHOACTap KbIC-
Kbli0aka TOOBIHBIH Oip ypmHak TYypiHEH
250 »xaHa Typ naima 6onranbl MamiM. Comn
CHSIKTBI CUMIIATPHUKAIIBIK OAFBITTaFbI JKaHA
TYpJepHaiH maiga OOJybl AKOJIOTHUSIIBIK
KEKEJIEHy HOTH)KEC1 EKEHIITIHEH JepeK
Oepei.

DKOJOTHSIIBIK JKEKEJICHY HOTHXKECIHIE
Kalmpl apeaj IMIHAE capbl MIBIMIIBIK-
TapAbIH 5 Typl KeNiN IIBIKKaH. YJIKEH
capbl HIBIMIIBIK Oaymapaa ipi KOHTIKTEP
MEH MOCKOBKA Capbl MIBIMIIBIFBI KOHJIK-
TEp KYMBIPTKATAphl KOHE KYpTTapbl MEH
Ja30peBKa IIBIMIIBIFBI  arami, Oyranap
KaOBIFBl apachIHIAFbl Maiila KOHIIKTEp-
MEH KbI3bUI TYCTI IIBIMIIBIK OCIMIIK YPBIK-
108-cyper. [eorpadusbik xekeneny. TapbIMEH KOPEKTEHEI.

KpIpraybuiibii KEHKE TypIiepi. XpomacoMa JKOHE€ TI'€HOM MyTalus-
Japbl, TUTHOPUATEHY HOTHXKECIHIE >KaHa
TYpJAEpIiH mMaiina OO0’ybl N1a CUMIATPUKAIBIK TYp Maiga Oony OaFbITbIHA
MbIcan Oomanel. KeitOip ke3nmepnae skacymiaHblH O6JiHY MPOIECIHAC CBIPTKBI
OpTaHBIH KYOBUIBICTAPBl 9CEPIHJE XPOMOCOMAJapJblH Tapaaybl Oy3bLIAJIBI.
XpomMocoma CaHBIHBIH apTybl HEMece KEMEI01 jkaHa TYpJIepAiH Kelil HIbIFybIHA
Heri3 Oomanel. Kypnem rynaectep ToObIHA KIipeTiH CKepla YprHarbIHaa
3, 4,5, 6, 7 xpomocoMmalbl, enemMec yprnarbiHaa 12 men 43-ke AciiH OoiFaH
Xpomacomalbl Typiepl ke3zaeceni. XKacymanslH OesiHyl HIpiriHae (YpIIbIFbI)
maiina OomaThlH e3repicTep XpOMOCOMalapAbl JKacCyUIaHBIH €Ki ITOJIOCKe
TapajiMail KajdyblHa J>KOHE TMOJMIUION] TYPJEPIIH KENil IIbIFybIHa cebemn
Oomanbel. Mbicanbl, Xpu3aHTema yprarbiHa Kipymri 18, 36, 90 xpomacomarbl,
TeMeKi yprnarbiHa 24, 48, 72, ounaiina 14, 28, 42 xpoMmocoMaisl Typiepi 0ap
eKeH/Irl aHbIKTanFaH. [lomunona Typiaep XpoMocomachl JUILIONU] KUHAFbIHA
ue Typiepre KaparaHja ChIPTKbI OPTaHBIH BIHFAWUCHI3 KaFJdaiiapbiHa KeOipek
KaJIBIIITACAThIH OOJIaIbI.
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Keit0ip eciMaik Typiepi AUTHOpHITEHY >KOJIBIMEH IMakjga OoiraH. MEI-
caJibl, aJIXOPBI allllla MEH Tay aJllIaChIHBIH OydaHIaCybIHaH COH XpOMOcCoMajiap
CaHBIHBIH €Ki €Ce apTybl HOTMXKECIH I KEMII MIBIKKaH. AJIaga XpoMOCOMaHbIH
rarion/1 )KHHAFel 16, Tay ammacelHa ece 8, AeMeK, oap/a naijaa OojFaH JTu-
rUOpUJITE XPOMOCOMAHBIH TaruIoOn I JKMHAFBI 24 ke TeH. FanpiMaapapiy mikipiH-
11e, XpOMacOMaHbIH raruton]] uHarbl 13 Oonmran xepbarceym TypiH Oacka 13
XpoMacoMaJibl TYpiMEH e3apa OyJaHJachll, COAaH COH JUTHOPHUI XpomMacoma
KUHAFbIHBIH €K1 ece apTybl eceliHe 52 XpomMocoMma XUHarblHAa ue OoiFaH
XUP3yTyM, OapOazeH3e Ko3a Typiepl KeJlil MBIKKAH e KUSITaHa b,

Tipek ce3nep: (QUICTUKANBIK, TUBEPIEHCHS, AUTHOPUATEHY, AJUIONATPUKAIBIK
0arbIT, CHMITATPUKAIBIK OaFbIT.

Cypakrap MeH TancbipMaJap:

Typrepnin maiiga 60ysIH TYCIHIIpYAEeT KUBIHIITBUTBIKTAP HeNlepaeH KypaFaH?
Typ naiina OomysiHAA MyTalMsTIapAbIH MaHBI3bIH OPHEKTE.

106-cypeTTe OGepinreH KecTeHi OpHEKTE.

AnonarpHuKanbIK TYp maiaa 6001y MexaHU3MIH TYCIHIIP .

CumnarpukaiblK TYp Haiga 00my MexaHU3MiH TYCIHIIP.

ANnonaTpuKabIK XoHE CHMIATPUKAIIBIK TYP Haii1a 00y mporecTepiH CalbICThIP.
He cebenTen xanyapiap/ia MOJUIOWINS JKaFJaifbl KeM Ke3necesi?

Nk v~

O3nirineH opbIHAay YIIIH TaNCbIpMAaJIap:
1-Tanceipma. botaHuKka jxoHE 300JI0THSIaH YHUpEHTeH OUTIMIEpIH Heri3iHae aj-
JIOTIATPUKAJIBIK YKOHE CUMIIATPUKAJIBIK TYP Maiiia 00ybIlHA MbICAJIIap KENTip.

AJTonaTpuKanbIK TYPIiH maiaa 00Iybt CuMnarpuKaiblK TYPAiH Naiiia 60mys!

2-ranceipMma. Typain naiina 0oy 6acKeIIITApBIH CXeMa TOpi3iHAe OpHEKTE.

46-§. DOBOJIIOUAHBI I9JIEJAAEYIAE MOJIEKYJIAJIAP BUOJIOT'UA,
OUTOJOI'UsA, SIMBPUOJIOT'UA NIOHAEPIHIH A9JIEJAEPI
DBOMIONKUS 6T Y3aK MEp3IMIi TapuXHW MPOIecc OOJFaHbI YIIiH, Oy Tpo-
LECTI KbICKA YaKbIT 1IIIHJE KY3eTy MYMKIHILILIIT KOK. Ocipece, 1pl KyHeniik
OipiiKTepAiH naiia 00ysl YIiH MUJUIMOH XbU1ap Kepek 6omaapl. Typ immiHae
KELLETIH 3BOJIIOLUSIIBIK MPOLECTEP MUKPOIBOJIIOLMS €N aTajaibl.
Typaen >xorapbl OONFaH KYWENMUTIK TONTApABIH Maiga OOy mporeci
MAaKpPO3BOJIONNS JIeN aTtajnaibl. MUKpOIBOIIOLUS KbICKA YaKbITTa Maiiaa 601y
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MYMKIHJITIHEH OYJ1 MpoIecTi TIKened YHpeHy MYMKiH. Makpos- BOJIOIHS,
SFHU TYPJEH >KOFapbl OOJIFaH XKYMENIUTIK TiKede OlpiikTep: yprnak, oToachl,
TOI, CBIHBIN, TUOTEPIHAET1 SBOMIONMAIBIK TMPOLECTEp MWIIHOH KbUIIAP
Ke3iHe KY3ere acKaHAbIFbIHAH OHBI TiKeel Ky3erin 6onmaiiael. Con cebenti
MaKpO3BOJIOLUA TIKEJICH IoNenaep, SFHU ajAbIHFBI I9yipiepe jKacarl alibli
KETKeH Tipl 3aTTapJblH Ka3ipri Ke3Je »kacalm TYpFaHJIapbl MEH COHail-akK,
KEHIHTIJIEP/IIH CBIPTKBI, 1ITKI TY3LIIiCi, aMybl, OJIapJIbIH OMIPIIK Ke3CHIEPiH
e3apa TEHECTIPY apKbUIbl aHBIKTANaIbl. MaKpO3BOJIONHUS MHUKPOIBOJIOIIHSI-
HBIH Y3JIKCi3 *anrackl 0onbin ecenreneai. Ce6edi MUKPOIBOIIONUSIAFBl MY-
TALUSIIBIK J)KOHE KOMOMHATHUB ©3TePrillTIK, HOMYJISIIUSHBIH TeHETUKAIIBIK KOHE
OKOJIOTUSUTBIK JKaFblHAH CaH-ajlyaH OOJyBl, DBOJIOIMSIHBI OPEKETTeHIIpYIi
KYOBLITBICTAphl MAaKPOIBOJIOLMAFA /12 ©3 9CEPiH OTKI3emi. MaKpOIBOIIOIUSHBI
nonenaeyae OipHele moH JaNelepiHeH mali anaHbUIa b,

Mouaexyasp 6mosnorus. JXacyma Ty3uticiHae, OHIa KEIIETIH MpoLecTepal
SHEpPrusAMEH KaMTaMachl3 eTyJe aKybI3Jap, HyKJIEeUH KbIIIKbUIAAP, JTUIHATED,
YTJIEBOATAp HET13T1 OpHBIH Heneini. Onap apacklHa aKybI3Jap *KoHe HyKJIeHH
KBIIITKBIIAAP )KACYIIA TIPIITLTITTHAC MAHBI3 Bl OPBIH TYTATBIH MAKPOMOJIEKYJIaIap.

Kenin mbIFysl KakblH XKoHE y3aK OosiFaH TypiepaiH Oenrui Oip Tapuxu
Mporpecc Ke3eHiHae MaKpoMOJIeKyIajlapJarbl ©3repicTep/i aHbIKTay YIIiH Ma-
kpomonekynanap (JAHK)abr murubpuarey, akybsi3 (reMorioONH, MHOTJIOOWH,
IIATOXPOM) MOJIEKYJIa KYpaMbIHAaFbl aMUHOKBIITKBLIIAPIBIH JKaiiiacy TOpTIOIH
Oenriiey xoHe Oacka 9icTep KoJgaHblIaabl. Mojekyanap OuoJIoTus 1aMybl-
HBIH Ka3ipri Typi op Typre THicti ar3anap JJHK ceinaarsl HyKII€OTUATAD, aKybI3
MOJICKYJIaChIHJIaFbl aMUHOKBIIIKBUIAAP JKaWIacCybIHAAFbl ©3TepICTEPIl aHAIIN3
KacayMEeH HOTH)KENIE OJlap apachIHAAFbl YKCACTBIK IEH albIpMAaIIbUIBIKTap
JIOPEXKEeCiH aHbIKTay MYMKIHIITIH Kepceryae. ©OpOip aMHUHOKUCIOTaHBI
aKybI3 MOJIEKYJAChIHAAFEl aaMacysl Oip, €Ki, YII HYKJICOTHATapIbIH e3repyi
MeH OaiinmanbicTel. Con cebenTi o1 HeMece Oyl aKybl3 MOJIEKYJaChIHAAFbI
AMUHOKBIIIKBUIIAD alMacyblH Ha3apfa aiblll, COJ aKybl3 MOJIEKYJIachl
CHUHTE31H/Ie KAThICKAH I'eH KYpaMbIHJIarbl HyKJICOTUATAp ajMacy MeJIIepiHiH
MaKCHUMYM 5K9HE MUHUMYMBIH KOMITBIOTEP KOMETIH/IE €CEeNTeY MYMKiH. AJIBIHFaH
MOJIIMETTEepre Heri3menin Oenriyii yakplT Ke3iHAe aKybl3 MOJIEKYJIachiHAa
opTalia KaHIla aMUHOKBIIIKBIT aIMaCKaHbl, TeH KYpPaMbIHIAFbl HyKJICOTUATAD
aillacyblHIa KaHai esrepictep naiiaa OoJiraHbl xKaiibl YKIM IIBIFapy MYMKIiH.
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AJlaM 3pUTPOIMTTAPBIHIAFBI TEMOTJIOONH aKybI3bl ©3apa YKcac €Ki 0 koHe
€Ki B TI30€KTCH KypasFaH. a Ti30ekTiH opOip 141 neH, B Ti30eKTiH opOip Ti30eri
146 aMmuHOKHCITOTA KA ABIFRIHAH KypaJiFaH. [ eMorinoOuHHIH O )kKoHE B Ti3 OeKTepi
e3apa aillbIpMalIBUIBIK €TCe Je, OJlapJarbl aMHHOKBIIIKbUIAAPIBIH Kaiaacy
kemcimi Oip-OipiHe ykcac. byn skarmaii remorsioowmH O jkoHE B Ti30eKTepi
TapuUX¥ Ke3eH Ie Aapa MOJUIMENTH ] Ti30€K TUBEPreHINICH HOTH)KECIHIe Maiaa
OonranbIHaH aepek Oepeni. OpraHUKaNbIK dJIEMHIH TAPUXU MPOTPECIHAE TYPII
’KaHyap TONTapbIHAAa MYTAlUSUIBIK ©3TeprimTirineH O koHe B Ti30ekTe ne
AMUHOKBIIIKBUTIAp aJIMacyhI maiiaa OoJFaH.

17, 18-xecme
AnaM koHe 0acKa KaHyapJap reMorai00uH AnaM koHe 0acKa ar3ajJapiabiH S
Ti30eringeri aMUHOKBIIIKBLIAAP KYPaMBbIH- IUTOXPOMbI aAMUHOKBIIIKbLIIAP
AAarbl aﬁblpMaHIbl.]'lbIK KyYpPpaMbIHAAFbI aﬁBIpMaI[lbIJILIK
(B. I'panT 00iibIHIIA) (B. I'panT 0GoiibIHIIIA)
AWbIpMaibl- AMBIpMAaIIBUIBIK-
Typrep Typnep
JBIKTApP CaHbI Tap CaHbl
0 Ti3Oeri | B Ti30eri || AlaM — Makaka 1
Anam — mmmmanze | 0 0 Anam — ar 12
Anam — xentep 12
Anam — ropusnia 1 1
Agam — XbpU1aH 14
AﬂaM—aT 18 25 AHaM—6aKa 18
Anam — emki 20-21 28-33 AzaM — akyia 24
AnaM — TBIIIKAH 16-19 25 Anam — nposoduna 29
Anam — Oumait 43
Anam — KosiH 25 14 a fl
AJztlam — Helipociopa 48

17-xecTene KOpCETUITEH MOIIMETTEPACH KOPIHIN Typ, aJaM >KOHE aJaM
TOpi3Al MalMbUIIAp TEMOINIOOMH aMMHOKBIIMIKBUIAAP KeJicy OoMbIHINIA
aTapibIKTall yKcac, OipaKk ajgaM MeH CYTKOPEKTI >KaHyapiapIbelH Oacka
TYpJIepi apachIHAaFbl albIPMAIIBUIBIK ©Te YikeH Oounbin, 14—33 ke TeH. CoraH
yKcac MONIMETTep agaM MeH Apo3oduia >koHe Oacka ar3ayiapIblH [UTOXPOM
S aKybB3BIHBIH aMHHOKBIIIKBUILAAP KYpPaMbIH CaJBICTBIPFAH/AA Jla Ke3re
TacTanaipl.

AKYBI3 SBOJTIOLHUACH! IOPEKECIHIH TE3/Ir1 KbIJT 00NBI OHBIH KYpPaMbIHAAFbI
AMUHOKBIIIKBUIIAP aJIMacybl MEH OeNTUIeHCe, TeHIEP/IIH SBOIOIUSITBIK TE3/Ti-
Tl HyKJICOTH/ITAp AJIMACybIH aHBIKTAy apKbLIbI aHBIKTAJIA/IbI.
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OJIeTTe KYHEeIIK TYpFbIiaH 0ip-0ipiHe JKaKbIH TYpJIEpAC MyTalusiiap CaHbl
KeM, y3aK Typiep/e ece KepiciHie kem 6omaasl. Con cebenti, MbIcabl, agaM
JIHK monexyna KypbuibiMbl Makaka MaiimMblibl JJTHK KypsiisiMbiHa 66% yKcac
Oonca, erizre 28%, erey kyipboikka 17%, macock Oanbikka 8%, iIeK TasKIIa-
ChbI OaKTepHsICHIH TeK KaHa 2% YKCACTHIFbl aHBIKTAJIFaH.

JBOJOIUSAHBIH MOJIEKYJIa caraTTapbl. OjeTTe OipHeme Typiepae
aKybI3Zlap IUBEPTeHIMACHIH aHBIKTAay apKbUIbI ONapAblH Oip-OipiHe aKbIpaiy
Y3aKThIFbl XKaWJbl oinaraH. AKybI3 KYpambIHAAFbl aMUHOKBIIIKbUIAAD aaMa-
CyblHa Kapail o1 Hemece OyJI ypmak OTOachl, TOI, CHIHBIN, THUITEPIIH IH-
BEPIeHINS Y3aKTHIFbl aHBIKTANaIbl. MbIcallbl, B- ITIOOWH aKybI3bl MIEKIPECIH
yiipeHy HOTHKecCiHAE OHBIH KypbUIbIMBI OynaH 400 MITH. JKbIT alJblH aJaM
MEH Kapm OanbIFbl, 225 MITH. Kb aJIbIH UeXUIHATAp MEeH aaam, 70 MITH. KbLT
aJIJIBIH UT TICH a/1aM YpIIaKTapbIHAa YKcac OOJFaH JeTeH KOPBIThIHBIFA K1

Hurtonorusi. OciMaik, xaHyap, ajaMm JeHECl jKacymiajapJaH TypFaH.
Bapma Tipi 3ar meHe Ty3umiciHIAEri MyHAal YKCAcTBIK ojlap Oip TapMaKTaH
KeJIIN HIBIKKAHBIH JIQJIeNSYLIl Josen OoJblll ecenTeneal. OciMaik, xaHyap,
aJaM KacylajapblHIa MeMOpaHa, IUTOIIa3Ma, SIpo, IUTOIIa3MaTHKAIBIK
OpPTaHOWATEp: DHIOIUIA3MATHUKAJIBIK TYp, puOOCOMa, MHUTOXOHApUsIIAp,
lomku anmapaThIHBIH KaThICYBl, Oaplia Tipi 3aTrTapAa T€HETHKAJBbIK KOATBHIH
Olp OPTYPJUIIri J€ OpPraHUKAJIBIK dJIeM TYPAl OPTYPIUTK OKULACPIHIH Keil
HIBIFYHI OipITiriHeH Aepek Oeperi.

IOmoOpuosnorus. bapma kenm jkacymaisl aHyapiiap ©3 KEKe JaMybIH
YpBIKTaHFaH KYMBIPTKAHBIH JKacyllachl — 3UTOTagaH OacTailipl. 3UTOTaHBIH
0e1iHy1, MyTTaKThIH €Ki, YIIKa0aTThl OpHAJIaCKaH >Kepi, OHBIH MapaKTapblHaH
TYpl MymienepaiH maina Oomysl OakpimaHaabl. DMOPHUOHHBIH JaMybIHAAFbI
@3apa YKCACTBHIK, ocipece, Oip THUI HEMece CHIHBINKA THICTI JKaHyapiapibl
@3apa CalbICTBIpFaHIA Ke3re aHBIK TacTanagbl. MpICalbl, OMBIPTKAJIbI
’KaHyapiap ChIHBIOBI: OaNbIKTap, Cylda >OHE KYpPBUIBIKTa JKacaWThIHIAp,
CYIIpeNin Kypyuiijiep, KycTap, CYTKOPEKTUIep 3MOPHOHANABIK JaMyJIbIH
Oacrankpl Ke3eHaepae Oip-OipiHe eTe yKcac OOJbIN, OJapAbslH 0ackl, JCHE,
KYUpBIFBI, TaMaKTapbl JKaHBIHIA >KapbIKTapbl Oonaabl. DOMOPHOH JaMbIFaH
CallbIH TYpJIl CHIHBINKA KIPETIH >XaHyapiiap apacblHIarbl YKCACTBIK KeMEeHiI
O6apaznsl. Omapaa coi kaHyap ChIHBIOBI, TOOBI, TONITAPHI, YPIIAFbl )KOHE TYpiHE
HaKTHl Oenri-KacuerTepi maiga Oonma Oactaiiapl. Meicanbl, ropuuia MeH
azaM SMOpUOHBI ajJbIH yKcac Oonca n1a, SMOPHOHANIBIK JaMyAbIH KeHiHTi
Ke3eHJep/e ajaM AMOpPHOHBIHAA MaHJal, TOpUuIa SMOPUOHBIHIIA €CE JKAFbI
anybiHa OOPTIM MIBIKKAHBIH KOPY MYMKIH.

Hemek, opOip >kaHyapAslH 3MOPHOHAIABIK JaMyla alJblH YJIKEH, COTI
KeJTeHJe Kili JKyhem Typae Oipiikrepre ToH Oenrijep mambiibl. backarra
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aliTKaHaa, S)MOPHOHAIIBIK 1aMy/Ja TapUXy JaMyIblH KbICKAIla KalTalaHysl /1a
OenriIepaiH Kalmbl alFaH/a JKeKeJikKke Kapail OesniHyi opeiH anaasl (109-cy-
peT). by OMoreHeTHKANBIK 3aH JEI arajajbl. bBHOTeHeTHKAIBIK 3aH JKaHyap-
Jap AYHHECIHJIE 63 epHeTiH Tabaapl. Mbicabl, 6aKka UTOAJBIFEI Cya Ja Kepe
KacalThIHIAP/IBIH YPIIAKTAPhl OAIBIKTAPIBIH OaCKBIIIBIH KaiTanaiasl. buore-
HETUKAJBIK 3aH eciMIiKkTepre ae THicTi. TYKbIMHAaH OFaH MOJICHH K03a COpTTa-
pBIHIA aNAbIH MHTETPaJl IJIACTHHKAIbBI, KEUIHIIENIK OOJIeKTI JKalbIpaK maiaa
Oomanel. JKaGaiiel Ko03a Typsiepi palMOHIU, KJIOTIIMAHUYM KOKBICHIH/IAFbI
Oapia >KarpIpaK WHTETpal IUIACTUHKAIaH KypasiFaH. bipak jkeke nmamyna ar3a-
Jap TapuXW JAaMyIbIH Oapla caTelUiapbl eMec, MyMKIH KeiHOipeysepi Kairana-
Hajpl, Oackamapsl Tycin Kamanael. Oy yprnakTapablH TapuxXd JaMybl MUJUTHOH
KBUIAAP KAJIFACybl; )KEKe JaMy eTe KbICKa Mep3iMJIe ©Tyl MEH TYCIHAIpUIe].
Exinnrien, oHTOTeHe3/e YPITaKTapablH KETIK (opMaiapbl eMec, MYMKIH TEK
KaHa SMOPUOH/IBIK CaThIJIaphl KaWTaTaHa Ibl.

109-cypet. OMBIpTKaNbUIapAa SMOpHUOHANIB! 1aMy OAaCKBIIITAPHI.

QdunoreHus OHTOTEHe3re ocepii, OHTOreHe3 (uiIoreHesre acep
KepceTneiiMe, AereH cypak TybLUIybl TaOUFH. AWTa KETETIH )KalT, OHTOTeHE3/1e
TeK KaHa YpHakTapAblH KeWOlp carbuiaphl TYyCIl KaHa KajiMmaid, Keizie
oJlapa Ky3eTiIMereH e3repictep e opbiH anaabl. OHbI opbic FanbiMbl A. H.
CeBepcoB ©31HIH (PuiI0dMOpUOTreHe3 TeopusiCbl MEH aonenaen Oepmi. bisre
OenTisli, MyTalUIBIK ©3TEPTilTIK JKeKe-)KeKe IMOPHUOH TaMybIHBIH OapIbIK
carbulapbiHia maiina Oonmazapl. [lafimanel MyTanusra ue ar3ajap jkacay YIIiH
Kypec, TaOufM TaHjayda >KeHIIN, Haiijanbl MyTalnusuiapAbl HOCUIIEH-HOCUIre
Oepin, HOTIXKeAe ¢uIoreHe3 OapyblH ©3repTil acThIHAAFbl OipIKTIpyII
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yina jkacylanapbl JaMblll, TeHrenep Kaieinracaasl. CyTKOpeKTiiepae Smu-
TeHAIIB/II )KOHE OIPIKTIpYyII YJIa MIenTepi JaMyblH ©3TepTill, Tepi apachlHaa
IIAII KAJITAChIH JaMBITA/IbI.

Tipek ce3aep: MakpoMolieKynanap, reMOIIOONH, MUOTIIOOUH, ITUTOXPOM, MO-
JICKyJajap cararTapbl, (PHUIOTEHE3IK, OHTOICHE3IK, PAaHMOH/IH, KIOTIIHAHYM,
H. Cesepcos, punosmbpuorenes.

CypakTap MeH TancsipMaJap:

1. Makpo3BOTIOLUSHBIH MOHIH TYCIHIID.

2. DBOJNIONMSIHBL JQJICIICYIC MOJICKY/ISp OUOJIOTHS TIoH JANIesiepl HelepaeH
Kypairan?

3. I'ennepain e3repyine Henep ceben Oonabr?

4. A. H. CeBepcoBTHIH (HHI0IMOPHOTEHE3 TEOPUSCHIH Kajlai TyciHaipecin?

OsirineH oppiHaay YiIiH TancbipMasap: 1-ranceipma. Kecteni Tonteip.

BuonorusiisiK 3aHaap Kim ofisian TanTsl 3aHHBIH MIHI

BbuoreneTukanelk 3aH

OMOPHOHIAPABIH YKCACTBIK 3aHBI

OuntosmMOpHoTreHe3 TEOpHICH
TyciHupagip: OMOpHOHIAPABIH YKCACTHIK 3aHBIH 9-CHIHBINTA ajFaH OimiMIepiHe

HeTi3/1esin ecTe.

2-ranceipma. TeMeH eri KeCTeH1 TONTHIP.

ITon panennepi AHBIKTay Mpbicaanap

PynumeHnt mymienep

AtaBuzmuep

47-§. OBOJIIOIUAHBI I9JIEJAAEYIE CAJBICTBIPMAJIbBI
AHATOMMUAA, TAJIEOHTOJIOT'UA ITI9OHAEPIHIH A9JIEJIIEPI

CaapicThIpMAIbl AHATOMHUSI. MaKpO3BOIIOLUSAHBI AQJIENACYE TOMOJIO-
TUKaJIbIK, aHAJIOTUKAJIBIK, pyAUMEHT MYILLIENep, COHAai-aK, aTaBU3M >Kafaaibl-
HBIH MaHBI3IbUIBIFBI COHIIAIBIKTHI 30P.

Tomonozuanvl mywenep. OpbIHAAUTBIH (QYHKUUSCBIHAH HIEKTEHTHIC
KYpPBUIBICHI MEH KeJIill IIBIFYhl KaFbIHAH O1p-OipiHe YKcac MyIIeNep 20mMo/0-
2uAnbLIK mywienep nen aranaabl. OMBIPTKaIbl >KaHyapiapAblH XKepae, Cyaa,
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ayaja TapKajJfaH OKUIIEpIHAE aIbIHFBI asK
KYpyl, Kep Kazy, YIIy, *Ky3y KbI3METIH aTka-
panpl. bipak onapasiH OapibIFBIHIA AJIIBIHFBI
asiK KeJKe, OlJIeK, TIpCeK, ajlakaH >KoHe OapMak
cyiiekrepinen kypanran (110-cyper). I'omoro-
THSUTBIK MYIIENIep ©CIMIIKTEp/AE Nie Ke3/AeCe]l.
Mpicanbl, Oypmrak Oomariarbl, O0epi Kapakar
KOHE KaKTyC TIKCHEKTEpiHIH IHillliHI e3repreH
KarblpaKTapIbIH O1pi.

AHaNIOTUKAIBIK MYIIIETIEp ACHITeH e KbLI-
JKBIFAHJIA OPBIHIANTHIH (YHKIHSACH >KaFbIHAH
yKcac, Oipak KeJiI IIBIFYBI )KaFbIHAH op TYPJIi
mymenep Tycivmipinemi. KaxTycTeiH —Tike-
HEKTepl JKamblpak, JOJaHAHBIH TIKEHEKTEpl
KOKBIC, OTIPTYJl, MaJMHAHBIH TIKCHEKTEPl JIIH-
JIEPMHC €CIKTEepIHIH e3TepyiHjae maiina 0o-
ran (111-cyper). bac askThl MoOJUTIOCKAJIap
KO3IMEH OMBIPTKAJbl >KaHyapiapAblH Ke3l e
aHAJIOTUKANBIK MYIIeJepre Mbical Ooiabl.
bacaskTel MomTIOCKanapna Ke3 SKToaepMa Ka-
OaThIHBIH CO3bUIYBIHAH, OMBIpTKajblIapaa Oac
MUS KaH 6CIMHEH JTaMU]IbI.

PyniumeHnr xkoHe araBusMaep. DBOIOLHUS-
JIBIK Ke3€HJI€ 63 MaHBI3BIH KOFAaTKaH MYIIENIep
PYAMMEHT MylleJep Jen arajiajabl. PynuMeHt
ar3anap aJAbIHFBl YprakTapaa KajbIlThl Ja-
MBIFaH KOHE Oenriul (YHKUUSCHIH aTKapFaH.
OBOMIONMSUIBIK  KE3€HJIe OJlap ©31HIH OHojo-
THSUTBIK MOHIH JKOFATBII, KaJAbIK IIIIIHIHIE
cakransin KairaH (112-cyper).

OciMIikTep TaMbIp KOKBICBIHIAFbl KaOBIK-
Tap PYIMMEHT TYpJEri KambIpaK €cemnTelNe/i.

110-cypert. ['oMOIOTHSIIBIK
oprasfap.

111-cypeT. AHaNOTHSUIIBIK Op-
rangap: 1 — GapOapucTiy TikeHi
JKambIPaKThIH; 2 — TOJaHAHBIH
TiKeHI OYTaKTHIH;

3 — aK aKanuAHBIH TiKeHI OYHip
JKAMbIPAKThIH; 4 — MAJIMHAHBIH
TiKEeHI KaOBIKTBIH ©3repyiHCH
maiiga 6oaraH; 5 — KeOeNneKTiH
KaHaThl TOCTIH apKa JKarbIHaH
IIBIKKAH TYBIHIBI; 6 — OYpKIT-
TiH KaHaThl, 7 — )KapKAHATThIH
YIIy TIepaeci alIbIHFbI asKThIH
e3repyiHeH maiina OorFaH.

PynuMeHT ar3amap eciMalKTepae e, jkaHyapiaapAa Ja Kesjecenl. ATThIH
eKIHII JKOHE TOPTIHLII caycakTapbl, KUTTIH KYHPBIFbI >KOMEHE apTKbl asK
cyiiekrepi, mbIObIHAapAa Olp >KyN Killl KaybIpChIHAAP Ja PYAUMEHT MYILIEIep
Oonbln ecenTeneni. OciMIIK, )KaHyap jKOHE ajaMaapiarbl pyIUMEHT MYLIEIep

MaHbI3 bl 39BOTIOLUSAJIBIK JJICTIIACY CCGHTGJ'IC,I[i.
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OpranuKanblK QJIEMHIH TapUXu JaMybIH
aTaBM3M JKargaubl a JQJIEACH .
Amaeusm KeiOip WHANBUATEPAE YpIaK
OenriiepiHiH KalTanaHy >karaaibl. MpIcasbl,
OipeH capaH TailIanap apachlHIa KOJEHKEN
Ko Oenriyiepi mainma 0oy KaFmaimapbl
na kesfeceni. bymap konFa  yiiperinreH
112-cyper. 1 — ymmaiirem kyc ~ STTRIH xabanbl YPTaKTaphl KO- Tepim
— KMBH/iH KaHar cKeyeTi cyifek- ~ OOJIFAHBIHAH Janen Oepesi.

TepiHiH KaJIBIFBl; 2 — KUTTIH KYH- Ilaneonrosrorns. [laseOHTOIOTMIIBIK M-
BIMIIBIK XOHE apKa asK CKEJETiHIH HlMG’lTep €CKl OCIMIIK >KOHE )KaHyapJIap ny-
KaJIAbIKTaphl. HUECIH OuTin allyFa, CHIPTKBI KeJIOeTIH TIKTEYyTE,

(dayHa >xoHe (IIOpaHBIH €CKi KoHE Kasipri esz[epl apachIHIarel  OaiiIaHbIC-
TBI KepceTin Oepyre MYMI(]HZ[IK Oepermi. brionorus moHIHIAE TONTAFAH MATIMETTEP
OpraHUKAJIBIK JIeM Kasipri KepiHicTe OipaeH maiiaa 6ommvai, MyMKIH Y3aK JKaJFacKaH
TapuXy JIaMy HOTIDKECI €KeHJITIHEH Kyolmk Oepemi. OcIMAIKTep >KoHE KaHyapiiap
©3repill OpraHUKaJIBIK SJIEMHIH Ka3ipri eKUIIEPiH KaIbIITACThIPFaH Ooca, olapibH
KOITIIIJTIr yKacay YIIiH Kypec, TAOUFU TaH/ay/a >KOMBUTBIT KEeTTeH JKoHe Kaz0a Typre
XKepmin Typrmi KaOarrapblHaa cakraimyda. Karrel ckierke me OonMaraH KOk
OMBIPTKACBI3IAp, TOMEH OCIMJIKTEp, CaHBIPAyKYJIAKTAp MHUKpOAF3ajiap JKarbIHaH
VHTaKTaFaH >KOHE ©31HEH KeHiH aTblH KaJIbIpMaraH. Ar3aiapblH KarTbl OemiKTepl
oIJIeKalia Kal YHTaKTaJbIN, OJNapbIH IIIiHEe KIpreH MUHEpal 3arTap KpeMHE3eM
MEH OpbIH ajMackaH. MyH7all KarJainapia Tacka alHaly >Kargaisiapbl OpbIH
arrad. JKep xaOarrapbiHma OasFbl 3aMaH/IAFbl >KOMBUIBHIT KETKEH >KaHyap, ©CIMIIIK
TaMBIPIIapbl, CKJIICT, CYHEKTep, JKaHTap, TICTep, MYHI3Iep, TEHresep, MIOFaHaKTap,
OCIMJIIK KOKBICTaphI OipIiamMa TONBIK TYPAE Ka3ipri YakKbITKa JCHIH CaKTaIbI KaJFaH.
IeriHmi *KbIHBICTAPABI TEKCEPY YIIIH JKYKa, IUTH(TEp/Ii MUKPOCKOIT aCTHIHAA 3epTTell
OaxTeprsiIap skoHe OacKa Maiiia aF3anap KaIBIKTapbIH KOPY MYMKIH.

[TaneoHTONOT FanbIMIap >KaHyapiapAblH Ka30a Typleri KaJabIKTapblHa
Kapal ar3ajap TIpIIUTIK Ke3eHiHAe KaHmai 0oJica, IoJ COHMAl CBIPTKBI KeJl-
OeTiH koHe Ty3umiciH Tikrelai. Tikreyae ourini gpaniry3 ouonors! Kopxk Kro-
BEHIH KOppeJaius 3aHblHA COMKECTEHIIPIITeH PEKOHCTPYKIUS (JaThIHINA Te-
konstruktio — kaiiTa TIKT€y) METOABIHAH NaljajdaHbUIAbl. PekoHCTpyKIus
METOIIbI 0ac, KOJI, asK JKoHEe JeHeaeri 0acka cyhekTep, MYCKUIAEpIl e3apa
TEHETI, KaThICBIH aHbIKTayFa Herizneneni. PeKOHCTpYKIUS METOIbl KOMETIHJIe
aJIBIHFBI  JIQYIpJIepJie JKacaraH OIpHEIIe OMBIPTKAJIbI KaHyapiap, ajaam
YpIaKTapbIHBIH CBHIPTKBI KenOeTiH TikTeyre coTti Oonapl. Y. JlapBuH €3
YakbITBIHA TAJCOHTOJNIOTHUSIIBIK JKbUTHAMa Iajia Jenm KepceTkeH efi. bipak
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COFaH KapaMail TIOH caJlachlHJA TONTAJFaH IaJICOHTOJOTHUSIIBIK HJICIIIED
OasiFbI yaKpITTa JKaHyapiap KoHE OCIMIIKTEep dieMl KaHaail OOJFaHbI JKaujIbl
KHsUTIayFa MyMKIHJIIK Oepe/i.

Tipek ce3aep: roMOJIOIHKSUIIBIK, aHAJIOTUKAJIBIK, PYAUMEHT KOHE aTaBH3MIED.
Cypakrap MeH TanceipMaJap:
1. DBOJIIOLIUSHBI JAJICIICY/IC CAIBICThIPMAIIbl AaHATOMUS TIOH JIQJICIICPIH KETIp.

2. DBOIIOLUSHBI RIS IEYIe IMOPHOIIOTHS TIOH JIANIETICPiH KeTip.
3. DBOJIIOIMSIHBI IANIEIICY/IC AJICOHTOJIOTHS TIOH JIQJICIISPIH KETip.

48-§. DBOJIIOLIUSIHBI JOJEIJEYIE BUOTEOT PAOUS
MOHIHIH, JOJIEJIEPI

Kep xy3iHIe TapKajdraH >KaHyapijap KOHE OCIMIIKTEp ojieMi KYpAeiIiri
KarbIiHaH Oip Typil emec. KeltOip KypbUIbIKTapia KYPhUIbIMBI MEH (DYHKIUSACHI
OolibIHIIIa KapaFaHia KapamnaibiM, 6acKamapblHIa ece oTe KYypAesi »KaHyapiap
KOHE OCIMIIIKTep TapKairaH. JKaHyap jkoHE eCIMIIKTEPIIH Kep/e TapKaTyblHA
Kapail FampIMIap IUIaHeTaMbI3bl 6 OuoreorpadusuiblK OoOJBICTapFa OenreH.
MyHza omap CYTKOpEKTiep, KYCTap, AalllbIK YPBIKTHI, >KaObIK YPBIKTHI
OCIMJIIKTEp, CYIIPEIIN XYPYyUIIep, Cyna sKoHe XKepJe KacauTeiHaap, Kepaeri
cropajibl ©CIMJIKTEp/AIH TapallyblH HEri3 erinm ajfaH. TemeHie ranbIMaap
KarblHaH MOMWBbIHAANFaH ABcrpanusi, Heorponuk, Xungomanaii, XabamnicraH,
Heoapkruk, Ilaneoapktuk Ouoreorpadusiblk OOIBICTAPBIHBIH JKaHyapiapbl
KOHE 6CIMIIKTEpIMEH TaHBICAMBI3.

Aecmpanusn ouozeozpaguanvlk obnvicotna ApcTpanmsiian Oacka YKana
3enanaus, Kana I['Bunes, [lomunesust, Tacmanus apangapbl Kipenmi. by
oOnbICTap/a CYTKOPEKTUIEP ChIHBIOBIHBIH TOMEHI1 OKUIIEP] JKYMBIPTKA KOMBII
KoOeleTiH — YHpeK MypblH, HEXWAHA, KauTajbl >KaHyaplaplaH KeHTYypY,
KaJITaJIbl KPOT, KaJTaJbl TUBIH, KAJITaJbl KACKBIP, KAJITaJbl al0 TApKaJFaH.

Kyntel cyTkopekTiiep ete keM. Onap THIIIKaH TOpi3/al KeMipyiiiiep, Kep-
Karayiakrap, TMHTO UTIHEH KYpajblll, OYJI kKaHyap Typiepi e3re KypbUIbIKTap-
JaH OTKEH el >KopamMaiiaibpl. ABCTpanusgarbl KycTap eTe TypJile:
AKOHHOT KYCTaphl, jkabalibl TaybIKTap, Kamauu Kycrap. Jlupa Kychl, KaHaTChI3
KUBH, TYHeKycTapiaH emy TapkainraH. Cymipemin >Kypyuiiiep KYpbUIBIMBI
KaFbIHAH TaJe030M 3PaChIHIAFBI CYAIpENin XKYpyIIijepre oTe yKcac OOJFaH.
Opmangapaa sBkanunTTep, OHTYCTIK KapaKaiblH, aFaml TOpi3zl MarmopOTHUK-
TEpiH KOpy MYMKIH.
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Heotpontsl Ouoreorpadgusiibik 00abic. OHTYCTIK koHE OpTanbiK
Amepuka MeH MeEKCUKaHBbIH TPOTHKAJIBIK Oeutiri, KapI/I6 apXuresarbiHan
KypajiraH. Ocpl 00MIBICTa CYTKOPEKTLIEpICH 6¥I/1pa KYHPBIKTBI MaiiMbL1, Oyiipa
KYHPBIKTEI A10, MAMIIAC MBICBIFEI, CKYHC, TeH13 momkackl, OHTYCTIK AMepuKa
TYJIKICi, TOMEH OKUIIEPACH ONIOCyM, OpOHIAIbUIAP, KYMBIPCKAKOpP, *KaJKay,
KyCTap/laH KoIuOpH, Karmajiak Kyc, Tackapa, HaHIy, CYIipelin KypylIiiepacH
anjuraropiap, uryaHa, *KbllaHaap Ke3aecei.

XuHoMmanaii OuoreorpaukajJblK 00JbICHI. YHAICTaH, YHIIKbITAH,
Heinon, fBa, Cymarpa, TaliBanp, DWUIMNHUH apalJapblHAH KypaJIFaH.
bapma apangapna opmanmap ere kem. Tek KaHa YHIICTaHHBIH OarbIC
Oemiri men 30HachIHAH KypanraH. JKaHyapmap apacelHIa NpUMarTapiaH —
OpaHTyTaH (agamTopi3iec MalMbL1), TMOOOH, Iajla MalMbUIIap — TyManmiap,
YHII T, KojOapbic, 0amMOyK arobl, aHTHIIONAjap, Tarblp, HOCOPOTTap,
KYCTap/aH jkabaifbl OaHKUB TaybIKTaphl, KbIpFayblUIAap, TaybICTap, CYAipein
KYPYUILIEPACH — YIbI XKbIJIaHIAp, 9p TYPIi KecipeTkeep, KPOKOIUIIEp Ko3re
tacranaabl. Opmanaapaa 0aMOyk, OaHaH, Kapa aramrap ece.

Xaoawucman ouozeozpaghukanvik 00avicol APpPUKAHBIH OPTAIBIK, OH-
TycTik OemiriH, Manarackapapl ueiereH. bys oONmbICTBIH ©31HEe TOH JKaHyap-
nap I[YHI/IeCI MapThIlIKa, JIEMYyp, apbiCTaH, M, OEreMoT, aK >KoHE Kapa
ekl My#i3al Hocoportap, skupada, 3e6pa rueHa HTTepl aJaMTapizzec
MaliMbUIIap — TOPUJUIA, MIMMIIAH3€, CYIIPENil KYPYIIUIEpICH arama, Xame-
JCOHIIAp KeH TapKajaFraH. AQpukaHbIH OaThIC JKOHE Tayibl KepJepi TPOIHK
opMmaHaap, KaimraH Oemiri Oonca caBaHHanmapfaH KypairaH. Omapna
0a00al, KbI3BLI arail, HajgbMa, akamus, aramrapja ecylll ecCIMAIKTep —
snuduTTap KEH OPBIH ajFaH.

Ilaneoapkmuxkanvl  6uoceozpaguanwvis,  oonvicetna  OyTiH  EBpora,
AzusHBIH  conTycTik, Opramelk OedmiriH, AdpUKaHBIH CONTYCTIK OeJiriH
uenereH. OTe yikeH aiiMakka ue OoNyblHa Kapamaid, Oyl oOmbIcTa CYTKO-
PEKTI  KaHyapiapablH Oacka oOmbIcTapaa  Ke3JEeCHeWTiH  emodip  TOObI
XKOK. bynm oOmpicta TYAKTBI JKaHyapiapiaH ar, caifak, KeJik, KaOapra,
Tay eIIKiCi, JIOCh, a0ailbl KOH, >KBIPTKBIITApIaH — KOHBIP aro, KAacKpIp,
TYJIKI, KYHIBI3, JKOHIIKKOPEKTUIEPJICH BUXYXOJ, KAJIKAH KaHATThbUIapAaH —
KeprKamajak, KyCTapJaH Kap, TYCTAybIK, IIUTTaKTap Ke3meceml. OciMmikTepreH
WMHEXAITBIPAKThIIAp — apiiajap, MixTa, Kapa Kaparaid, Kaparai, )KaObIK YPBIKTHI-
JapIaH — eMeH, TePEeK, TaJl, aKalus, IISANYH CEKUII OCIMIIKTEp Ke3aecei.

Heoapxkmuxanvlx ouozeozpaguanvik oonviceina CoNTycTiK AMepuKa,
I'pennanaus, bepmyT xoHe Aneyn apangapbl Kipeai. HeoapkTukambik
ouoreorpaukanblK OOJBICHIHBIH ©31HE TOH J>KaHyapiapblHa aWbIpMYHi3ai
KHIK, Tay €IIKICl, WIBUPC, MYCKYCTbI KOH, CachlK KeITEKYHpBIK, DIHOT, aFall
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KaWpanapblH eHrizce 0oiaapl. ATalMBIII OOJBICTBIH KaHyapiap oJeMi Kol
TYPFBIIAH TaJleOapKTHKaHIKIHE yKcac. Op eKi o0JbIcTa Ja KYHIbI3, OYFbI,
JoCh, TYJKi, Cycap, aK aro, aK THIIIKAH, aK CaybICKaH, >KYMBIPAaHKA3bIK,
clleyCiHAepAl Kepy MYMKIH.

buoceocpagpuanvix  oonvicmapoazel  ycamyapnap MmeH  ocimoOikmep
2N1eMIHIH, YKCACMBIK JCIHe aublpMAauibliblKmapolHbly, cebenmepi. Typmi
oONbICTapIaFrbl KaHyapiap MEH OCIMIIKTep oJeMi e3apa CajbICTHIPbUIFaH/a
TUNITEpP, CBHIHBINTAp  APACBIHAAFbl  AMBIPMAIIBLIBIKTAPABl  AWTapJIBIKTAN
kepmeiimMi3. Cebebi opOip OmoreorpadusuTbIK 00JBICTa XOPAAIBI JKaHyapiap
THII, AIIBIK KOHE XKAOBIK YPBIKTHI OCIMIIKTEp THII, CYTKOPEKTLIEP, KycTap,
cyaipenin mypyunnep, Cyla JKOHE XKepAe JKaCalThIHIAp, Oip caTbUIbI, €Ki
CaTbUIbl OCIMJIKTEp CBHIHBIITAPbIH Ke3z[ecnpy MYMKiH. buoreorpadusibik
oONpICTaparbl  JKaHyap MEH OCIMAIKTEp apachbIHAaFbl aWbIPMAIIbUIBIK
TYpai, acipece, oTOachl, ypmak OKUIAEpiH e3apa CalbICTBIPFaHIa KOpiHEI.
Mpicanbl, Xabamwucrtan OuoreorpadusuiblKk  OOJBICHIHAAFBI npUMarTap,
XapTyMJIHIep, TyHeKycTap, TOTBIKYCTap, Ta}/BIKTsplSI[eCTep TYPIHIH eKiiaepi
[Naneoapkrukansik o60mbicTa Kesaecmeial. Hemece mnpumarrap ToObIHA
KipeTiH TuOOOHIap OTOAChIHBIH ©Kigepi XuHOManail OuoreorpadusIbIK
oONbICBIHIA TapKairaH Oombin, Adpukaga kesgecneiimi. Kepicinmre,
MapThIIKaJap >kKaHysickl Adpukana TtapkairaH Oosnca 1a, XuHOMajaii
ouoreorpadmsutblk  obOnpicTa  Oonmaiiael. Conm  cusKTh, HeoTpormkambik
ouoreorpadusIbIK OOJIBICTAFbI a3 TICTLIEP TOOBIHA THICTI KYMBIPCKA KOPEKTI,
Kankay, Oponabuiap orbacsl HeoapkTukanbslk OnoreorpadusuiblK OONBICHIHIA
tapkanmaral. [laneoapkrukanbik sxoHe HeoapkTukanblk Ouoreorpadusiibik
oOMbICTaparbl O©CIMIIKTED >KOHE JKaHyapiap TOOBI, TOPTIN, >KaHYsUIApbIMEH
yKcaca 11a, oap OpTachIHIAFbl allbIPMAIIIBUTBIK TEK KaHa YPIIaK JKOHE TYpiepae
exenniri Oenrim OGonanel. Eypoma 3yOpsr ConTycTik AMepukagarbl OW30HFa
cubupp OyFbICBl — Mapasl, AMepuka OyFbiChl — BamuTura, EBpomna >xabaiibl

113-cypet. «Marepuxrep apeidi» TeopusichiHa JTalbIK TAPUXH HPOLIECTE
MaTepPUKTEPAIH Makiaa Ooysbl.
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KOWBI — My(uIoH AMepuKa Tay KOWBbIHA KOIl jKaFbIHaH yKcac. OciMaikTepi ae
[Taneoapktuk Ouoreorpa@uKsIBIK OO0NMBIC ociMiaikTepiH ectereni. Opman-
JapAa MuxTa, Kapakaparaid, 6acka WHEXaIbIpaKThl ©CIMIIKTEp, KaObIK YPBIK-
ThUIap/IaH eMeH, OyK, 3apaHr >KoHe 0acKa >KaHysulapra THICTI 1IN eCIMIIKTEp
TapKaJFaH.

Typmi Owuoreorpadusiblk OONMBICTapAaFbl JKaHyapiap MeH OcCIMIIKTep
apachIHIAaFbl YKCACTHIK JKOHE aWbIpMAlIbLUIBIFBI ceOenTepiH Oip KaFbIHAH
KYPJIBIKTApbIH Maijga 00y TapHuXbl, €KIHIII XarblHAaH OPraHHUKAJIBIK SJIEM
HBOJIIOLIUSACHIMEH TYCIHIPY MYMKIH.

TaburarTany FBUIBIMIAPBIHBIH MOWBIHAYBIHIIA, O13/11H TUIAHETAMBI3 OapITBIK
spa, Joyipiepae coHmail kepiHicre OonmmaraH. [lanusuiblk raneiM A.Berenep
«Marepukrep npeidi» TEOpUsICHIHAA *Ka3bUIybIHIIA, IIaMaMeH OlpHeIle M-
JIMOH KpUIap anaeiH JKep Ky3iHIE el KaHgail KypiibIKTap OoiMai, IiaHe-
TaMbI3 JKaJIFbI3 KYpiblK — [laHres skoHe KalFbl3 OKeaHHaH KypasiraH. byman
200 MIH. >KBUI aJJIbIH ME3030M 3PaChIHBIH TpUAC AJYIpIHIE KAIFbI3 KYPJIbIK
— INanres exi Oemikke, JlaBpasus sxone ['onnBanara 6esinren. Hotmxkene sxanFbi3
JKepIIeri kaHyapiap MEH eCIMIIKTEp aneMi Jie eki xakka Oermiared (113-cyper).

loHnmBaHa KypJbIKTBIH Oip Oeumiri OHTICTIKKE Kapail KbUDKbIFaH. KeitiH-
mienik JKep acTel KymTepiHig acepi cedenti [oHmBaHa 63 Ke3erinae OemkTepre
Oeninren. Hotwxkene Antapkruna, Asctpanusi, Adpuka, OHTYCTIK Amepu-
Ka KYpJIBIKTapel maiina Oonrad. JlaBpasusHbeiH Oemninyi cebenti EBpaswus,
Contyctik AMepuka KypibIKTapbl Kemin mibIkkaH. Eypasus men ContycTik
AMepUKaHBIH JKaIFbI3 KYPJIBIK peTiHae OOomybl KaifHa30i spachlHA MACiiH
xanrackaH. JKanrb13 KypiablK [laHressHbIH KyphUIBIKTapFa 0elliHyl TaOuFru Typ-
JIe OCIMJIIK JKOHE JKaHyapJiap SBOJIONMACHIHA 9CEp €TIel KolMaraH. MbIcalibl,
ABcrtpanusi, [oHBaHagaH OeiHTeH KE3€HJIE TPUACTHIH OpTajapblHIa CYTKO-
PEKTUIepaiH TeK KaHa >KYMBIPTKa KOWBIN KOOCHIi Typiepi MeH KajTabliap
TapKajraH. XaJld CYTKOPEKTI »aHyapJiapJblH KOJJACThUIap Killll CHIHBIOBI
exinaepi marga 6ommaran. Conm cebenTi KYMBIPTKA KOIOIIBI CYTKOPEKTLIEP
ABcTpanusi, KanTajibl CYTKOpeKTiiep ABcTpanus xoHe HeorponTs! (MbIcabl,
onrmocyMm) OuoreorpadusiblK  OONBICBIHAA CaKTaNbIl Ka3ipri yakbITKa
neiliH >ketin kenreH. backa KypbUIbIKTapia >KYMBIPTKAMEH KeOeromiiep,
KaJITaJIbUIap JKacay YIIIH KYpecTe oJlapra KaparaHaa KypAenll Ty3UTicKe,
KeOeroiHe ne OONFaH >KOJNJACThIIAp KIllll CBIHBIN OKIJIAEP] YKAFbIHAH CHIFBII
HIBIFAPBUTFaH.

Tipex ce3nep: Asctpanus, Heorpontsl, Xunomanai, Ilaneoapkrukanislk,
Heoapkrukaneik, [TasieoapKkTHKambIK.
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CypaxkTap MeH TancbipMaJjap:

1. ABctpanmst xkoHe HeotponTel Ouoreorpadusiblk OONBICTApBIH  ©3apa
CaJIBICTBIPBIT, YKCAC )KaHyap TONTAPbIH aHBIKTA.

2. He cebenten Ilaneoapkruk xoHe Heoapkrukanblk Ouoreorpadusiibik
0OJIBICTApIBIH JKaHyapiiap KoHE OCIMIIIK JIeMi KeIl KarblHaH yKcac?

3. Kypabiktel OuoreorpadusuiblK oONbICTapra Oeiyne KalChl KaHyap >KOHE
OCIMJIIK TONITApbIHA HET131HEH Ha3ap ay’aapbulIbl?

4. He cebenteH agam Topi3Al MalMbUIAap TeK KaHa eKi Ouoreorpadusuibk
oOInbIcTapra TapaiFan?

5. Onoccymnapabiy Opranbik skoHe OHTYCTIK AMepHKalga Ke3[ecyiH Kauaii
TyciHAipecin?

O3nirineH opbIHAay YIIIH TaNChIPMAaJIap:

1. Kypnsikrapasiy maiiga 6oysl sxaiiiel Andpen Berenep TeopusicblHa ceHiH
KBITBICBIH KalJIbl 3CCe Ka3.

2. Erep ABcTpanus >koHE OHBIH alHaIachIHIarbl apannap [oHnBaHamgaH kaiiHa-
30MJIBIH YIIIHIN KEe3CHIH/AC XKEKeJIeHOereH OoJica, CeHIH MIKipiHIIe KYMBIPTKA
KOUBIN KOOSHETIH JKoHE KaTallbl KaHyaplIap/IbIH TaFAbIPl KaHIal Oonap exi?

49-§. OBOJIOIUAJIBIK O3I'EPI'TIUTIKTEPAIH TYPJIEPI

JluBepreHT 3BoIONMsA. J[MBepreHIys (JIaThIHIIA TUBEPraHTHA — aXbIpay) —
IBOJIIOIMSUTBIK TIPOLIECTIH JKaHA JKyHe TomTap Taima OOoMyblHAa HETI3AeNTreH
eH ckammbl Typi. JluBepreHmmss — op Typni »Kacay >KargailblHa KaJIbIIITacy
HOTWKECIH/IE YpIIaK Typ OenruiepiHin Tapanysl. Jluseprenims ce0edl skaHa MyXUT
KaraiiblHa KaJbInTacy keHedemi. bysl ke3eH HOTWXKeciHae Typi CBIHBITAPFa,
CBIHBIII TONTapra, TONM OTOAchlHA OTOACHl YpIIAKTapra, YphaK Typlepre
Oemineni. baba Typ TapkasFaH aliMakTapaa SKOJIOTHSUIBIK >KaFmaiablH op Typii
OOTybl JMBEPrEHIMsIFA AJIBIT Kedyln (akt ecenTenerni. JuBepreHuus mporieci
OeJIeKTEeNreH MIaKThI 3BOJIOIMSA aFalllbl KepiHiciHae Oeineneini. byn nuBepreHt
ABOMIONIMS OENrici: Kajmbl YprakTaH €Ki HeMece OllaH apThiK (opMaiap, 3
Ke3eHJIe, OJIapJiaH KONTEreH TypJiep MEH YpIakTap Kelil IIbIKKaH. J(uBepreHims
miaManbl  OapiblK  yakbIT JKaHa TIPUIUTIK S>KaFgaiiapra KaJbIITaCKaHIAphIH
apThill OapyblH CHIATTaiabl. A3BIK TYpi, ’Kacay OpTaHbIH CaH-ayJaHAbIFbIHAH
CYTeMY3YIIUIEp  CHIHBINTHIH  IIOMKOPEKTIIEp,  a3TICTUIep,  KOJIIAThIpiap,
KeMIprilTep, >KBIPKBIITAP, KOC TYAKTHUIAP, TOK TYAKTHUIAP, KOKASKTHLIAP,
KATCUAKTBUIAp TYpJiep Kemin MbIKKaH. byn Typnepain op0ipi €3 Ke3eHIHIe
MOPQOIOTUSITBIK, SKOJOTHSUTBIK, STOJOTHSUIBIK, TEHETUKAIBIK, (DH3HOIOTHSITHIK
KacHeTTepIMEH ailbIpMalllbUIbIK €TETIH Killll TYpJiep *oHE OTOAChIH 63 IIiHe
anaapl. Cyremizymriiep opOip TYypKIMIEpre THICTI OpraHM3MICTUIEpAl e3apa
YKCACTBIK OJapbIH YpIakTapbl Oip €KeHIIri, olap OpTachIHIAaFbl allbIpMachl dp
TYPJI JKaFAaiFa KaJIbITaCKAHABIFbIHA JIOJIEIT.
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lNamamorocce apanmapaa mopdodusuo-
JOTUSUIBIK KACHETTEpl »KaFbIHAH aubIp-
MAalIbUIBIK €TETIH BIOPOKTApAbIH Oip ara-
Teri TypJepAeH KeJil MIbIFybl JAUBEp-
reHiusira meican oonasuel (114-cyper).

JluBepreHIusi OKUFAChblH  ©CIMJIIK-
TEpIiH KOPiHICI ©3repreH BereTaruB ar3a-
JapeIHAA a Kepy MYMKiH. MoceneH, HO-
KATTBIH TOKEKTEpi, KAKTyC XoHE OpOH-
JanFaH MHeJepl, XambIpaKThlH KepiHi-

114-cyper. l'ananaroc apangapbinia  CiHiIH ©3TepyiHIH HOTHXKECI.

’KaCalThIH BIOPOKTOPIBIH TYpJIepi DBOJIIONHS  TIPOTICCIHIE TYpJIep apa-
JMBEPreHCUAHBIH HOTHKECI OOMBI CHIHJIaFbl AWBIPMAIIBUIBIK KYIIeHin Oap-
caHaaJbl. ca mga, Oipak oJapablH aHATOMUSIIBIK-

(U3HONOTHSIIBIK KYPBUIBIMBIHIAFbI JKAJIITBI CAKTAIBIN OapFaH.

Mocenen, ApkTuKaZa >XKacaWThlH aK arojlap OpMaHJa TIPUIUTIK €TeTiH
KOHBIP al0 HeMece Tayllbl OpMaHIap/a TapalfaH Kapa aloflaH cajMarbl, TYCIMEH
aliBIpPMAIIBUIBIK €TCE JIe, OJlap al0 CHSKThLIAP OTOACKIH OKIIIEPi €CenTeNesi.

JluBepreHius Herizi MyTalMsIIbIK MPOIECC, JKEKEIEHY, MOy TOJ-
KbIHJApbl, TAOMFU TaHJIAy 9CEPiH/Ie )KY3ere acKaH.

JluBeprenimss Typ Tmaiina OoMyablH >KOJIMApbIHBIH Oipi  OOJbIN, MyHIa
MOMYISIMSIIAP  DBOJIIOIMSAHBIH,  OacTamkpl  (aKTOpIapbl  OCEPIHOTIDKECIHIS
aranblK  TYPIACH Cce3UIepii JAeHreine
apIpMalIbUIBIK ~ €TETIH  Oenrijepi
JKUHAMALI JKOHE CaKTaWIbl, HOTIDKEOC
TYp OeiHiI, KaHa TYpJIep/l KapaTaibl.

[Tapannen sBomrorust — (Tpekine —
napajuiesnioc — «kaHOa-xaH OapyIb»)
Oip-OipiHe KaHgac OOJFaH OpraHU3M-
Jep TomTapelHaa Oip Kyilene ykcac
Oenrimep makga OONyBIMEH —CHIIAT-
TaJFaH SBOJIOLUSIIBIK e3repic. Mace-
JIeH, CYTEeMI3ylIijiep KHTCHIKThUIAP
KOHE  KypeKasKTbulap  Oip-OipiHeH
TOyeNCi3 Typle Cy MYXHUTKa OTKCH
JKOHE oJlapia Cy MYXHUTKa KaJbITacy-
Jap — KYpeKasKTbUIlap Taiina OoJFaH.
Adpuka xone OHTYyCTIK AMepuka

115-cyper. A¢dpuka >xone OHTYCTIK
AMepUKaHbIH CYT eMi3yIIiIepiHiH JeHe
KYPBUTBIMBIH/IAFbI TTAPAJIIICITH3M.
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KYpJIBIKTap/ia TapajfaH CyTeMi3ymlIiep A
JIeHe KYPBUIBIMBIH/IA YKCACTBIKTBI KOpY
MyMKiH (115-cyper).

[Mapamnenmsm Oip-OipiHe reHeTHKa- | 2 1
JBIK  JKaKpIH  Typiepae  Oenriiepix
YKCACTBIFbI, TOMOJIOTHSIBIK KYPBUIBIMIAP- |3
IBIH TAYeNCci3 TYpAe e3repylepi HOTHKe-
CIHOE KeNil IIBIFAaThIH JBOJIONHA. Op
TYpJi TypiaepmiH Oip Typii TeHaepiHze
yKcac MyTauusiiap naiiia 0omysl mapasuie-
mu3Mre ceberr Oomamel. [lonm  ochIHmai 2 — uxTHO3aBp; 3 — ACTbOUH;
OKI/IFaHIg H I/I BaBuioBTEIH reHEeTHKAIBIK B — KypiBIKTars! oKimepi: | — kanra-
©3TePYIILIIKTIH TOMOJIOTHAIBIK KaTapiapabl JIbI KPOT; 2 — KaparnaifbiM KpoT.
3agapl  cumarran  Oepemi. bynm  3amra
caif, Oip-OipiHe KaHIac Typiep TI'eHETHKAJbIK ©3repicTepi yKcac KarapiapbIMeH
cunarranansl. Con cebenteH ykcac Oenriiep Oip-OipiHe KaHAac Typiepae TOYyenci3 —
napauiel TypAe naiia 6osaisl.

KonBepreHT 3BoJIIOIMSA — KEJIN UIBIFYBI JKaFblHAH Y3aK TonTapra (Kimm
CBIHBII, TYP) OPraHU3MAEP/iH YKcac Oenrijepre ue OOMybIMEH CHUMATTalaThIH
IBOMIONMSIIBIK  ©3Tepic TYypi. DBONIOMMSIBIK ©3TepiCTepAiH MYHIal Typi
KaHgac OonMaraH TYpJEpAiH YKCac CBIPTKBI MYXHT OCEpiHE KaJbIITacy
HOTIKecl ecenTeneni. KoHBepreHT e3repicTep KepekTi Oip TYp CHIPTKBI MYXUT
(bakToprapMeH TiKeJel yJlaHFaH MyLIenepae Ky3eTiae 1.

Kanramans! %oHe CepikTi CyTeMi3ymiiep yKcac TIpHIUTiK TypiHe ue 0onraH
HOTHXeCiHe Oip-0ipiHe OaiIaHBICTBI OOJIMaFaH TYPJIE OJIAP/IbIH KYPHUILIMBIHIA
YKCAcCTBIKTap Kedin IMIbIKKaH. KOHBEpreHT YKCacThIK XKyie >KarblHaH Oip-0ipi-
HEH OTe y3aK TypraH TomTapia na Kyseruiemi. Kycrap sxkoHe keOenekrepie
KaHaTtbl Oojanbl, Oipak OyJl MyIIENEepAiH KeNill MIbIFYbl 9p Typuai. bipixmm
XKaraaiiaa — OyJ1 @3repreH aJlIbIHFbI asKTap, €KIHII TYPACH — XUTHH 6CIMi.

KonBeprennust  Oip-OipiHe  KaHmac OoiaMmaraH  TONTApibIH  YKcac
KyHene SBOMIOMUSIIBIK aMybl MEH OJIapIbIH Oip Typ:i *acay OpTasbIFbIHA
KaJIBINITACYbl HOTWKECIHIE YKcac Oenriiepre ue 6oy ecentenesni. Konpeprent
JaMyblHa akynajnap (OacTamkel Cy OKaHyapiapbl), MXTHO3aBpiap HKOHE
KUTCHUSIKTBUIAp (EKIHII TYpAE Cy KaHyapiapbl) A€HE TY3UIylHIH YKCAaCTBIFbIH
MbIcan peTiHae kepcety MyMkiH (116-cypet). bipak omMbIpTKambIapasH Oy
TOMTaphl Tepi Kabarkl, 0ac cyieri, MyCKUIJepi, KaH ailaHy, THIHBIC aly KOHE
Oacka my1LIenep >kyhenepiHiH KypbUIbICBIMEH O1p-01piHEH epeKIIeIeHEe .

2
116-cypet. OMBIpTKAJIBLIAPABIH 9P
TYPJTi CHCTEMAaTHKAJIBIK TOIITaphIHA
KIpeTiH *aHyapiap/ia KOHBEPreHIIUS;
A — cynarbl exinzepi: 1 — akyna;
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Tipek ce3aep: nuBepreHINs], KOHBEPreHINS apaJICIU3M.

Cypakrap MeH TancbipMaJjap:

1. DBostonus TUNTEPI Typasbl Helepai Oiiecin?

2. JIMBepreHT SBOTIONUSHBIH MOHIH TYCIHIP.

3. JIuBepreHT 3BOIIOIUSIFA MBICAIIAP KENTIp.

4. KoHBEpreHT dBOTIOIUSHBIH MOHIH aHBIKTA.

5. KoHBepreHT 3BONIIONUSHBIH ce0e0iH MbICAIIAP apKBLIBI TYCIHIIP.
6. [Tapaen >BOTIOIUSHBIH MOHIH TYCIHIP.

7. Iapaimen SBONOIUSAFa MBICAIAp KEITIp.

O3nirineH opbIHAay YIIiH TancblpMaJjiap:

IBOJIOLMSIBIK 63repy TypJiepi Kopexke ToH :kaKTapbl Mpicannap

JlmBepreHums
[Tapannenusm
Konseprenuus

50-§. OPTAHUKAJIBIK 9JIEM 2BOIIOIUACBIHBIH HET'I3I'T
BAT'BITTAPBI

OpraHvKaJIbIK oJIeM 3BOJIOIMSICH Typasibl OMJIaraHaa He ceOernTeH Oapiia
Tipi 3aTTap KapamaibIMHaH KYpIEJCHIN Oip Typii JaMbIMaraH, ojlap apachIHIa
KaparnaibiM KoHE KypAenl Ty3Ulicke ue OosraH 3arrap Oap, JAereH Cypak TybUTy
MyMKiH. [Ton angpmmarer 6y npoOnema opeic FambiMaapeiHad A. H. Cesepcos
xone U. W. IlImanraysen sxakcel nen memri. bizre oenrim, JlapBuH o3 ke3eHiH-
7Ie SBOJIIOIMSUIBIK, TIPOLIECC aF3alapAblH THIHOAW CBHIPTKBI OpTa >KarAaiiblHa MyM-
KIH/IITTHIIE KOOIpeK KaJIbINTACybIHAH KYPaJFaHbIH aliThIl OTKEH e/ll. AlHaia/larbl
CBIPTKbI OpPTaHBIH TApHXH Ke3eHJIep Ke3iHe KeH HeMece Top IIIiH/Ie e3repyi ofeTTe
arzajiap SKallbl HEMECE >EKE KaJbINTacCyJapblH KeNTIpinm mibFaprad. JKaisl
KaJIBINTAaCy TIPIIUTIK YIIiH 6Te KePeKTi OOJFaH MYIIIENep KYWECIHIH KaHAPTHUTYbI
MeH OainanbIcThl. Erep ChIpTKBI opTa >karmaibIHBIH e3repyl MeH: 1) Oip Typre
THICTI MHAMBHITEP CaHBI apThIN Oapca; 2) onap cabak €TKeH apeasl KeHEeHim
Oapca; 3) Typ ayeMiHzAe KaHa TMOMYJISIIUsIIAp, Killll Typiep, TYpiep KoHe 0acka
TaKCOHJap maiga Oosca, Oy Ke3eH OMOJOTHSUIBIK KeTepuric (mporpecc) Aer
arananpl. Kazipri yakeirta Opra A3us aiiMarbiHIa 0acka KycTapra KaparaHja
YHpicran Kapa Tapraiibl OMOJOTHSUIBIK IMporpecc arjaiiel Oomanel. YKacay
KEepiHe KaparaH/Ja WHCTHHKTHIHBIH J>KOKTBIFBI, JIEHECIHIH Oiprmama ipifiri,
’KaybI3IBIFBI, TYP-TYPJIi a3bIKTap MEH KOPEKTEHYI, T€3 ypCYbI, OJIapblH Kacay
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YIIIH KYpecTe KEHIN WIbIFYbl, CaH >KaFbIHAaH HEFYpPJIbIM KeOeiinm OapyblH,
apeanblHbIH KeHeltoine ceben Oomanbl. AnasiH XX Facelp OactapbiHza
YHuicran Kopa Topraiibl OpTanblk AB3HWSHBIH IIeKapa ayJaHJapblHIa
Ke3lleCKeH 0oJica, Ka3ipri yakbITKa KeJill OHBI COJTYCTIK aylaHuapaa, 0acka
pecnyOnuka MeH 00JICTapbIHAA 1a KOpy MYMKIH.

A. H. Cesepcos xone U. [lImanraysenaep OMOJIOTUSIBIK HPOrPECTIH He-
Ti3ri OaFbITTaphl KAMIBI TIKIpJIep KYPITIiM, OHbI apoMOp(03, UANOATANTAIIHSI
KaJIbl JeTeHepalysl Heri3inae OOMybIH aHBIKTaFaH.

buonorusiblk mporpecc op Typii omicTe opbiHAanansl. OHbBIH - OipiHI
ONICIHJIE TapUXM KE3CHIE ar3ajiap TIPIIUIri YIIH 6Te KepeKTi OOJFaH MyIIenep
xyhenepi xkaHapTeuiabl. On mopgogusuonozuanvik kemepinic (mporpecc) —
apomopgho3 nen aranaznpl. EXIHIN omicTe aF3aHBIH ©MIp TIPIIUITT YIIH eKiHII
TOpEeKeT MYTIETIep KyHeci e3repel JKoHe ar3ajap Ty3UTici KypaeneHoewn i, 6ipak
CBIPTKBI OpTaFa KaJIbIITacaibl. YIIHIII OMICTE aF3ajiap TY3LTiCI KYpIEeTiJIeH Ka-
parnaiibIMra e3repyl HOTHXeCIHAEe OMOTOTHSUIBIK ITPOTrPECCKe Ke31eCKEeH Oomapl.

Mopbopu3nonorusiblK KeTepuric AereHie ar3aiap TY3UIICIHIH SKaJIlbl
JOPEXKECIH, TIPIUIUIK TOPI3IHIH KOTEPUTYlH KY3€re achlpaTblH 3BOJIOLUSIIBIK
e3repicTep TyciHaipuieai. ApoMopdo3nap kacay YLIiH Kypecte OipKaHilia Ko-
JAMIBIKTAp JKapaTThl XKOHE Tipi 3aTTap/bl XKaHa CHIPTKBI OpTa JKaFIaifbIHa KeH
KeJIeMJIe KaJIbIITacyFa MYMKIHJIIK Oeperti.

117-cypeT. DBOIIOIHSITBIK
MIPOTPECTiH 9p TYpi
GarpITTaphl: apoMopdpo3s,
UIWO0AanTaLusl, Kbl
JieTeHepanusl.

OCIMAIKTEPIIH Cy MYXHUTBl OpPTAChIHAH JKEpJe ’Kacayra, CIiopa MEH Ke-
OCIOfIeH YpBIKTaH KeOerore oTyi, >Ka0blK YPBIKTAPAbIH KEJIN MIBIFYbI
apomopho3 TumiHeri ketepiiic 6o ecnreneni. OMBIPTKAIBI KaHyapiapaa
KYHKe J)KyHeci, KaH alfHaTy, KOPbITY, ThIHBIC MYIICJIEPIHIH KypeaeHIn 0apysl,
OanbIKTap, Cyla MEH JKEepAe >KacalThIHAAp, CYIMIpEeNiN Xypyuiep, KycTap,
CYTKOPEKTIJIEp CHIHBINTAPBIHBIH KENIM IIBIFYbl Jla OpPTaHUKAJIBIK oJIeM
HBOJIOLMSICHIHBIH apoMOp(]o3 OaFBITEIH/A KY3€Te aCKaH.

Apomop(}o3 OarbIThIHAH OPraHUKAIBIK AJIEM SBOIIONHUICHIHIA ©OCIMJIIK-
Tep, XKaHyapiaapAbIH TY31IiCl, TIPIIIIK JeHrell HeFypibIM KYpAEJIeHIeH, olap-
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JIBIH JKaHa-)KaHa TONTaphl Maiia OoiFaH, apeabl KEHEHTeH, TYP, CHIHBII, THI
naiga 00y mpoIieci Kbpu1iaM OOoJFaH.

Apomopdo3 OarbIThl Y3aK KaFACKaH TYKbIM Kyasayllbl ©3TeprilliTiK >KoHE
TaOWFu TaHAAy HETBIHAE Tmaima OoiFaH. OCIMIIK JKOHE >KaHyaplapIplH op
KaHJIal 1Ipl TAKCOHOMMSUIBIK OIpiiriHae apoMop¢o3 THITIHIETT ©3repiCTepiH Kepyi
myMKkiH (117-cyper). Ununoananraiust ar3anapblH HaKThl jKacay KarJalbIHbIH
KaJIbINTaCyblHA KOMEK OEpeTiH S3BOJIONMSUIBIK e3repicTep Oomanbl. Apomop-
do3mapmaH  aWbBIPMAIIBUTBIFBl  ©3TEIIe, HWIUOAJANTAIUS KBl  KaJIBIITACy
eMeC, MYMKIH JKeKe, TYPFhIIaH KaJblTacyMeH OaiimaneicThl. Omap ar3aiap
TY3UTy JIOpEeXeCiH, TIPIIUTIK CaJIThl aTra-TeriHe KaparaHa >KOFapbl KOTepMeEHi.
Xanyaprnapna KopFaHy TYCl, MUMUKPHS JKaFAalbl, OCIMIIKTEPIE JKell, JKOHIIKTED,
KyCTap KOMETiH/Ie METTeH TO3aHAaHy OOMBIHINA TYPIIl KOJTAMIIBIKTap, )KEMIC JKOHE
YPBIKTApIbIH TapalybIMEH OalIaHBICTBI KaJBIITACYTap HAMOANANTAIUSFA
MbIcaJ 0oJ1a anajpl.

2 118-cyper. Cyremizymrinep
CBHIHBIOBIHBIH JKOHTIIKKOPEK-
1 Tizlep TOOBIHA TOH jKaHyapap.
Kypnbikrars! popmanapsl:
3 1 — cexipyuui;
2 — Kipmi;
6 3 — xepkasap.
Cyna jxoHe KYpIIBIKTa KacayIibl
7 (dhopmamnapsr:
4 — kyTOpa;
5 — KYH]IbI3
CHSIKTBI JKepKasap;
6 — KpoT;
7 — aJITBIH TYCTi KPOT;
8 8 — BUXYXOIL.

byHnakneneninep TypiHe THICTI jKaHyapiapAblH KelOipeynepi skepae, cyaa
HEMece JKep acThIHJa KacayFa KajJbIITacKaHbl Ja HIMOaJaNTalusFa MbIcal
6omna anmazapl (118-cyper).

Coran ykcac, cyiekTi OanbIKTap 9p TYpJl TYp OKULACPIHIH JCHE MilliHi,
TYCl, CY3TiII KaHATTapbl KYPBUIBICHIHBIH ©631HE TOH YKOHE MAMOAAanTanus Oarbl-
THIHIAFBl KaJBIITacyJIap HOTHKeCl. byn Kameimracymap opOip Typ ar3amap
YILUiH Oenriii CHIPTKBI OpTa JKafjaiiia »acayra OipiiaMa KOJAWIBIKTap TYAbI-
pabl )KoHe OMOIOTHSIIBIK KeTepiicke cebemniri Oomaabl.
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Kanmer mereHeparusi TApuXHM KE3€HIE KYPIENl KYPbUIBIMBIHAH KapanaibiM
KYpBUIBICKA OTY JereHi. MyHnail esrepicTep oJeTTe OHOJOTHSUIBIK MaHBI3BIH
JKOFaTail MyIienaepaiH *KoubuTybiMeH Oapajpl. OpraHUKaibIK QJIEM 3BOJIOLU-
SCBIHBIH OYJI OarbIThl ar3ajlap[blH OTBHIPBIKIIBI HEMECE MapasuT TYpIE eMip
CYpYlHE KaJbIITACYybl Y3IIKCI3 OailylaHbICThl. MbICasbl, aCCUAUN JTMYMHKACHI Me-
Tamapdo3bI KaIMbl JereHeparusFa Mbican 6onaabl. Koc xakraynsl ObLIKBLIIAK-
JCHENIEeP/iH a3 OPEKETTIr1 onapaa 0aCThIH KOWBLTYBIHA AJIbIN KEJITeH.

Anam mapasuTi, IIOIIKA COMUTEPI, Tacla Topi3Aec HydammaHaapaa ek
OonMaiinbl, KYHKe JKyHecl KapamaibIM TY3UITeH, epKiH OpeKeTTeHyl anTap-
JBIKTal KOK. bipak omapaa «Herisri ueci» imek KaObIpranapbiHa xaObICy YIIiH
COPFBIIITAp, KYIITI JaMblFaH kebeto mymieci 6omansl. COHBIMEH KaTap, Kerl-
TEreH OCIMIIKTepIe, MbICAIIBI, TTAPA3HUT TYP/IE KACAUTHIH apaM HILIPMAYBIKTA
Heri3ri mymienepiHeH Oipi JkambIpak OesMeilsi, TaMmblp OpHbIHA cabakra
COPFBIIITAP TY31M, OHBIH KOMETIHJIE «HET13T1 HeCl» OCIMIIKTEH a3bIK 3aTTaphIH
COPBIII aJajibl. ApaM IbIPMAYbIK KOITEN KeMIC, TYKbIM Oeperi.

OHBIH TYKBIMBI HIONKOPEKTI XaHyapliapblH KOPEKTeHY MYLIeIepiHie
ac KopbITbuIMaiIbl. Comail eTin, Kajmbl AereHepalus ar3ajiap TY3UICIH Ka-
panaiibiMaacTsipca J1a, Oipak Oys1 TypZAeri ar3anap CaHbIHBIH Kell OOJybIHA ,
apeas/iblH KeHECTIiriHe, )kaHa Xyiemi Typ/e TONTapAbIH MPOTPECTIK JaMybIHA,
SIFHU OMOJIOTHSUTBIK KOTEP1TICKE aJIbI KeJe .

Kazipri yakpITTa KOHIIKTEp, CYHEKTI OanibIKTap, KeMipylIuiepaiH Kem-
TETeH TOMTApPHI, TYII OCIMIIKTEp OHOJOTHSUIBIK KOFaphl TOMTAPHI MPOTPECC
JKargaibl OOJIBIIT €CEITENE].

OpraHukanblK 9JIEMHIH JaMybIHIa OWOJIOTHUSIIBIK >KOFaphlidy — MpOrpec-
K€ Kapama-Kapchl, OMOJIOTHSUIBIK perpecc Te Kesaecedi. BHONoTHsIIBIK pe-
IPECTE CHIPTKBI OpTa KaFJaiblHA aF3ajiap KETKUTIKTI KaJIbIIITaca aJiMaybIHBIH
cebenTi OnapAblH: a) YpIaKTaH-ypIaKka ©TKeH CailblH HWHAMBHUITEP CaHBI
Kemeiieni; O ) TapkajgFaH apeajibl KbICKapaJbl; B) MOMYIALUSIIAD, TYPJep CaHBI
KbICKapbUIaabl. OCIMAIKTEpJAEH THUHIOJNAp TYKbIMAACHI, CYTKOPEKTLIepAeH
OyHaKJeHeNnIep TypiHE KIPeTIH TEeK KaHa €Kl TYpJeH KypaJifaH BHUXOXOI
ypriarbl OMOJOTHSUIBIK PErpecc sKaFIanbl.

IBOJIONUSIHBIH TYPJIi cajiajiapbl apacbIHAa¥Fbl OailianbicTap. JKanyap-
Jap KOHE OCIMIIKTEPAiH TapuXU JaMybIHIIa apoMopQo3aap UanoaIanTaIUusIFa
Kaparanna kem kesfecemi. CoraH Kapamail apomopdo3mgap OpraHHKaIbIK
QJIEMHIH JaMybIHIA OpHalbIM jKaHa, >KOFapbl OacKBIII >Ky3€re AacKaHBIH
epHeKTell. ApoMopdo3 OarbITHIHBIH ceOenTi Ty3UIci KypHeJeHTeH ar3a-
Jap ara-TeKTepre KaparaHga >KaHa ©3TepreH ChIPTKbl oOpTara KeOipek
KaJplnTacaabl. by KanbimTacy 3BOMIOIMUSHBIH UAHOATANTALNS, KEHIe KaIIbI
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nereHeparys 0arbIThl MEH MBICHIKTAIBIN Oapanbl. [lemek, apOip apomopdo3aan
COH MIHMOJaNnTalnusiIap YIIiH KaHa MYMKIHIIKTep Ty3ijeni. Manoamanranus
YKOHE JKaJIIBI JIereHepalis apoMopdo3 *KOoJbl MEH Taia OoJFaH ar3ajap/IbiH
KYPBLIBIC JOPEXKECIH achlpMaraH TYPJAE CHIPTKbI OpTaFa KaJIbIITACHI alybIH
KaMTaMachl3 eTel.

Tipexk ce3aep: nmporpecc, apomopho3, Hauoa anTanus, JereHepaus.
Cypakrap MeH TancsipMaJap:

1. DBOMIOIUSIIBIK K€3€HACPAIH TYPIi OaFbITTapblH TYCIiHAIpIT Oep.
2. ApomopdozaapbIH jkacay YIIiH KYpecTeri KOMaIbIKTapblH TYCIHIIP.
3. Unnoananranusiap apomopdosaapra cunarrama oep.

Osnirinen oppiHaay yuin tanceipMaigap: Temenme OepinreH MeIcanmap
SBOIIOLUASHBIH, KalChl cajlacblHa TUICT] EKEHIH aHBIKTA YKOHE Ka3.

P/c IBOJIOIUSIIBIK Ke3eH/ie Nnaiiia 00JraH KaJblnracyJap IBOJIIOLHUSA OAFBITHI
1 | ®orocuHTe3 NpoLECiHiH Naiaa 00Iys
2 | T'ynnin naiiga 6oyl
3 | Keicta cyTKopekTinepie KaJIblH KYH KabaThl maiiga 60rysl
4 | TaybICKaHHBIH XYH TYCIHIH KbICTa ©3repyi
5 | Hapasur mrybanmanmapaa COpFEIITapIBIH OOTYEI
6 | JKonzikrepze aybI3 anmnaparblHbIH CaH-aJTyaHIbIFbI
7 | T'ynai eciMaikTepae KOC YPHIKTAHYIBIH Maiina 001yl
8 | Kakryc ecimairiiae jkanbIpaKkThIH MIIIiH 63repyi
9 | Bayblp KypThIHIA OpEKET MYIIENEPiHiH JKOKTHIFBI
10 | KoliTikeHek xeMiciHe TIKeHEKTepiHiH 00Iyb
11 | ¥pBIKTHI 6CIMAIKTEP/IIH KEJIIl IBIFYBI
12 | Tept Kamepabl XXYPEKTiH maiina 00yl
13 | Okrie MeH THIHBIC aJaThIH )KaHyapJIapAbIH KEJil HIBIFYbI
14 | Koyek apaHbl eckepTyIlli TYCTiH aiaa 60rysl

51-§. "KEPAE TIPIIIIIKTIH ITAMJIA BOJYBI
KAWBIHIAFBI TEOPHSJIAP

TipwinikTin cunarsl. TipmIiTikTiH MOHI, OHBIH CaH-ayJTaH/IbIFbI, KEJIl IIbI-
FyBI J)KOHE TaMybIH YHPEHY OHOJIOTHS TIOHIHIH €H KYpZeii podieMaiapabiH Oipi.

TipmijikTin maiina 60ysl kabIHAAFBI Teopusiiap. TipmuTikTiy naiga
OoJTybl CaHBIH €XEeNrl 3aMaHfapAaH Oepi KbI3BIKTBIPHIN Keiyae. TipIIiiKTiH
naiiga Oonysl >kalibiHAa OipHemre mikipaep Oonrad TipHILmKTIH ©3-631HCH
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naiiga OOdybl KallbIHAarel TyciHikTep exenri Keitaii, BaBwmimon xone
Mpicbiplia KeH TapKajlFaH efil. OUriun Apucrorens e Oyl HiKipAl KoJJaraH.
byn mikip >kakrareuiap Tipi ar3anap ©3-e3iHeH OoiMaraH TaOWFaTTaH maiaa
oonael men ecenrehmi. 1688 xpurma Mramus raneimel @. Penu toxipubene
TIpUIUTIKTIH  ©3-631HeH mnaiga OonmaybiH nonenaen Oepai. @.Pemu erti
XaObIK BIIBICKA CAJIBIN KOWFAaH/A IIBIOBIHAAD Kipe ajJMaFaHJbIFbl YIIIH OHZA
JUYMHKANAp maina OomManel. bipak TIpHIUTIKTIH ©3-031HEH mMaina OO0yl

119-cyper. Pemu Toxxipuoeci.

JKarblHJIaFbIIAp BIIBICKA apa KipMereHi YIIiH CcOoHAall OOJbl, JIeT OHBI
ChIHFa anjbl. ET canblHFaH BIABICTAPIBIH KEHOIpeyJepiH allblK KaJIbIPHII,
OacKamapbIH JToKeMeH kaybit Kosiabl. (119-cyper).

Mapiel MeH >KaObUFFaH BIIbICTap/a JIMYMHKAIAp Taia OOoMMAaipl, AalllbiK
BIIBICTAp/IAFbl €TTE CaH-CAHAKCHI3 JIMYMHKaIap Takga Oommpl. Cerim, medepitik
MeH OTKI3UIeH KapamaibM TOKIpHOEe KOMETiHIEC IIBIOBIHHBIH JIMYMHKAIAPEI
IIipireH eTKe a3-a3qaH TMaina OonMaybl, MIBIOBIHHBIH TYKBIMIAPBIHAH IIBEBII
ke0Oetrol fanenaen Oepural.d.Peqy TIpIIUTIKTIH Ka3ipri 3aMaHa TeK KaHa Oap Tip-
IIUTIK (hopMachIHaH OMOTEHE3 YKOMBIMEH JaMy MYMKIHITIH TOKIprOeae OeKiTTi.

XIX racelp opramapeiana (paniy3 rameimbel Jlym [lactep e3iHiH
mieOepiliKneH OTKI3reH TaKipOuenepli KeMeriHie MUKpoar3ajaplblH Ja ©3-
©31HEH maiina 6oIMacFaHbIH Kypaiabl.

Jlyn ITactep xonbama Mukpoar3aiap KeOCHETIH KOPEK CYHBIKTBIKTBI Y3aK
yakpIT KaiiHaTThl. Komma amrbik KaJIIbIPFaHia OHIA 61pHeme KYHEH OFaH
6aKTepI/I$mapMeH oNapAbIH CIopajapbl TYCyl HOTIDKECIHAE MHUKpOar3ayiap
keOeroil ky3erinai. Keitinri Toxipubecinae. JI. [lactep cyHBbIKTBIKKa MUKPOAF-

1 2 3 4
120-cyper. JI. [Tactep Taxipudeci
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3aJ1ap JKOHE OHBIH CITOpayIapbl KipMeyi yIriH koji0aHbiH e3iHe C cuMoH ¢Gopma-
JaFbl mMUIIa TyTikie Oipikripin Koiasl (120-cyper).

Mukpoar3anap criopajapbl KIHIIIKE WUITEH TYTIKIIE KaOBIPFAChIHAA apTHITT
KaJaJIpl XKoHe KomoOa inriHe oTe anMaiinsl. JKakchel KallHAaThUFaH CYMBIKTHIKTa MUK-
poar3anap KOWBLUTFAHBIFbI, OFAH CHIPTTAH >KaHAIAphl Kipe aJMaraH/bIFbl HOTHU-
KeCIHZIe CYWBIKTBIK CTEPUI (Ta3a) Topi3ae Kajlapbl, OHIa MUKpoar3ajap maiiia 6om-
Manpl.

CoHbIMEeH, TIpIIUTIKTIH 9p Ty (hopManapbIHbIH Ka3ipri 3aMaH/a e3-03iHeH
naiga 6ona anmaysl ®.Pequmen JI.I1actep 3eprreynepinae xenen OEKITTi.

Jl.ITactepain ToxipuOenepi MpakTHKa YIIIH YJIKEH MaHbBI3Fa He OOJIbI.
O3iHe a3plK OHIMJEpJl KOHCepBalMsIdy, CYT OHIMJEPIH IacTepH3allusiay,
MEIUIIMHANA >Kapalapbl XKOHE XHUPYTHSUIBIK aclanTapAbl CTEepHIIU3aIsIay
JL.ITacTep 3epTTeynepiHeH KeiiH KeH KoJiaHa OacTapl.

IMancepmusi TeOpUsACHIHA COMKEC, TIPIIUIIK MOHTUTIK Oap oHe oi Oip
TUTAaHETa/IaH eKIHII TUIaHeTara KemImn >Kypedi. by TeopusHbIH JKaKTaraHmap
mBen ¢usuk FanbiMbl, C.AppHUYC, opbiCc FaibiMbl B. BepHaackuii. Amepuka
onodusuri xone reneruri, . Kpuk Tars! Oackanap. byt ransiMaapasiH mikipifiie,
tipmimik JKepne maiima GonmaraH, Oacka miaHeTanapaaH JKepre MeTeoputrep
apKBUTBI HEMEeCe JKAPBIKTHIK COyJIeiepiHiH OachIMbl OCEpIHIE Kl KaJblll,
KOJIaWJIBI JKaFaaiiapa, skail arzanapad Kyp/eni aF3anapra JIeiiH JaMbIFaH.

OMipaiH  OMOXMMHSUIBIK JIBOJKOLMACHI  KallblHAAaFrbl Teopusa XX
raceipabH 20-30-kpuinapbIHaa KajbiliTaca O0actaabl. bynm Teopusra coiikec.
Kepnin anramkel AaMybl Ke3€HACPIHIAE OHJAFbl aya-paidbl Karaaniaapsl
Ka3ipri 3aMaHJarblfa KaparaHga eTe YJKEeH aibIpMalllbUIbIK >Kacailsbl.
Mynpaaii Jkardaiia  ajAbIHFBI Kall OpraHUKaiblK KOCBUIBICTap aOWOTeH
O/iCTe CHHTE3/ICITCH XOHE >KalOapakaT XMMHSUIBIK ABOJIONNS HOTHXKECIHJIE
KypIesecin, eH jkai Tipuiunk (opMaiapblHa alHaJIFaH >KOHE OJlaH KeHiH
OUONOTHSIIBIK 3BOJIIOINA OACTaIFaH.

Y. JlapBuH mikipiHIIe eMip TeK TIpLIUTIK OoJMaraH >Xarnaiiapia raHa
KeJin IbIFybl MYMKiH. [erepoTpod MmuKpoar3anap xaHa maiiga OoiraH
OpTraHMKAJBIK 3aTTapAbl JIe3/e bLAbIpaThin TacTainpl. Con yuIiH A€ Kasipri
Ke3CeHJIe TIPIIUTIK KaHaJaH KeJil IIBIFYybl MYMKiH emec. JKepme TipuIimiKTiH
KeJIiN IIBIFYbl YHIIH KepekTi OoiFaH eKiHIN kargail OipiHmn atmocdepa
KypambiHIa oTTeri Oonmaiinbl. Cebebi orreri Oosica o jkaHa maiga OoiFaH
OpPTaHUKAIBIK 3aTTaplbl BIABIPATHINI TacTaraH Oonap eni. BHOXUMUSIIBIK
ABOJTIOIIHS TEOPUSCH MEH KEHIHT1 KATThIFy/Jla TEPEHIPEK TaHBICAMBI3.

Tipek ce3aep: KpealmoHN3M, HaHCIEpMMHUS, OMOTeHe3, ynTpaduHada,
METEOPUT, KOHCEPBALHSLIAY.
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CypakTap MeH TancbipMaJjiap:

1. Tipiuiiik naiaa 00yl XKalbIHAA KaHal mikipiep Oap?

2. TipmrinikTiH ©3-e31HeH maiiaa 007y TEOPUACHIH MaKYJTaHFaHHBIH MIKIPiH aiT.
3. TipminikTiH ©3-03iHeH Naiixa 6oaMaysl KaHaal Toxipudenepae OeKiTimmi?

4. IlarcriepMus TEOPHUACHIHA 63 MIKIPIHAIL OLIIIp.

5. BUOXUMUSITBIK 3BOJIIOIUSHBIH MOHIH TYCIHIIP.

O3airineH opbiHaay yuIiH Tancsipmaap: Kecreni TonTeip.

TipuinikTig naiga 6oxybI Ocsl esiecTepai coJ Kusnga anra cypijiren
sKalbIHAAFBI HETi3ri TeopHsichbl JKAFBI uaesiap

TipmminikTig €3-03iHeH maiga 60IysI

ITancnepmust

BroxuMusiIbIK dBOJIOLYS

52-§. BUOXUMUAJIBIK 3BOJJIIOLUSA TEOPUACHI

TipmIiaikTiH aHOPTaHWKAJBIK 3aTTapAaH aOWOTeH MOJIEKyJanaap 3BOJIO-
Ul HOTMDKECiHe maiina Oomy kaiinmel Teopus opsic FambiMbl A. WM. Onapun
(1924) xone arpummbiH FanbiMbl JK. Xonmenn (1929) xarbiHaH KapaTbUIFaH.
TaOurarranymeuiap mikipiHe coiikec, Kep Oyman mramamen 4,5-5 wmu-
JMapA KbUIIAp anjblH makga OonraH. Anram JKep maH Topi3gec Typae, TeM-
neparypacel ete >xorapbl (4000-8000°C) OGonran. XKaiimMen cy mnporieciuie
ayblp 3JEMEHTTEep IUIAHETAaMbI3JbIH OpTachlHA, >KEHUIAEpl MepedepuKanbiK
Oexirine opHayiackad. JKepme €H e€Xenri KaparmaibIM Tipi aF3ajiap IIamMaMeH
3,5 mwurapa Kbl OYpBIH Takiga OoJFaH Jen KopaMalgaiasl. OMip alabiH
XUMUSJIBIK, KEH1HHEH OMOJIOTHSUIBIK DBOJIFOIMSHBIH, ©HIM1 OOJIBIN TaObIIaIbI.

XumusabiK dBoaonus. [lamamen, Xepaig Oipinmn armocdepa Kypambl
cy Oymapel, epKiH CyTeri, KOMIPKBIIIKbUI Ta3bl, a3 OOJIIEKTe METaH, KYKIPT
CyTeri aMMHaK oHe Oacka rasnapiaH KypainraH. KyHHEH KeJeTiH yabTpaKyii-
KiH JKOHE pEHTTeH coylenep, Hal3aralJbplH KYIITI SJIEKTP 3apsibl, KOFaphl
TeMreparypa ocepiHae Tra3fapjaH Oipmiama KypJaeni Kocrhamap CHHTE3-
nenred. Con Topizae KapamalblM OpraHUKaNbIK Kocmamap: Kemipcyiap,
aMHHOKBIIIKBUIIAP, a30TThl HETi3/Iep JKOHE OpraHuKaibIK (Cipke, KYMBIPCKA,
CYT) KBIIIKbUIAAp Ty3uareH. JKep xail cybinn 6actaybiMeH arMoc(epaaarsl Cy
Oynapsl KOHAeHCcauusIaHbn 6apran. JKep xky3iHe ThIHOA jkayFaH >kaHOBIp ©Te
YJIKEeH cy KoimanapbiH Ty3reH. Cyna aMMHaK, KOMIpTeri OKCHUIi, METaH KOHE
arMocdepaja Ty3UIreH OpraHuKaiblK Kocnanap epireH. Cy ChIPTKbI OpTachIHAa
KapanaiiblM OpraHUKaJIbIK KOCTalap MOJIUMEpIIEePAl Ty3TeH.
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W. OmnapuH TIpIWUTIKTIH Taiga OOMybIH ToXKipuOene yWpeHy MYMKIHIIK
uzaesceiH Oipinmi Oonein anFa cypai. Iememaa C. Mumtep (1953) Toxipu-
Oene Oipinmi XKep >karqalibIHBIH MOJENiH KapaTThl. ON KbI3ABIPBUFAH METaH,
aMMMaK, CyTeri >KoHe Cy OysiapblHa SJIEKTp YILIKBIHBI dCEp €TIl achaparu,
DIWIAH, TTyTaMAH aMAHOKBIIKBUIIAPBIH JKacaHIbl cuHTe3nenal. byn xyitene
raznap OipiHIm arMocdepaHbl, MEKTp YIIKbIHBI Hal3aFaiIbl IMHUTAIMSUIANTBL.
J1. Opo cyTeri uaHu, aMMHUaK KOHE CyAbl KbI3ABIPBIN aJJeHUHI CUHTE3ACH .
MetaH, aMMHUak >KOHE Cy apajachachlH MOHAACTHIPYIIBI CIyJeep CepiHie
pubo3a xoHe ne3okcupuOo3a cuHTe3nenenl. byHnai Toxipubenep HOTHXKECI
KOIITETeH 3epTTeyaepae OeKiTiII.

DBoIoLMs Ke3€HIHJe MOHOMepiap OMOJOTHSUIBIK HOoJIuMepiepre (Mou-
MUNTUATEP, TOJUHYKICOTUATAp) aiiHanraH. byn mikipiaep ge toxipubenepae
oexitTiai. C.DOKC aMUHOKBIIKBUIIAP KOCIACHIH KBI3ABIPHIN TTPOTEHHOMU/I-
Tapsl (aKybI3 Topiznec 3arrap) cunresneni. Keiinmenik Toxipudene Hykieo-
TUATAp MOTUMEpPIIEpi 1€ CHHTE3IEI/Ii.

A.N. OnapuH mikipiHe Kapai, aKybl3 MOJEKYIajJapbl KOJUIOWZ KocHaiap
BIH TYy3reH. byn Kocmamap cymaH OeIliHIN TYpaThlH KOATCEpBAT TaMIIbLIa-
peIH (KoaTcepBarTap) Ty3edl (marbiHIma koatservus — KyiKa, KOIO 3aT Marbl-
HacelH Oinmipeni). KoarcepBarrap e3iHe cymaH op TYpJii 3aTTapbiH OipiKTipimd,
Oip-OipiHEH HEFYpJIBIM AXbIpaJbIll OapraH, olapia XUMUSIIBIK peakuusiap
KY3€TUITeH, KePEeKCi3 3arTap OOJiHII IIbIFapbUIFaH.

KoarcepBarrapapl Tipi 3arTtap Jem aray MyMKIH eMec. XHMHUSUIBIK 3BO-
JFOIMSHBIH, COHFBI CaThUIAPhIHIA KoarcepBarTap ece OacraraH, 3aTTap ajiMa-
CyblHa yKcaraH Oenruiep mnaiina Oomran. Koarcepsarrap memOpaHa MeH opaia
OacraraH >xoHE ojlapaa OejliHy KacueTi maima OosnFaH jaen enecrereni. MyHai
KoarcepBarTap MPOTOOMOHTTAp HEMece OIpiHIII JKacyIianap JeT aTajiabl.

KoarcepBarrapra ykcaran kocbuibicTap A. M. OmnapuH 3>XoHE OHBIH
HIOKIPTTEP1 JKaFbIHAH TOXKIPUOEIe TY3LIETIH JKOHE OJIap/AblH KacHeTTepl JKak-
cel 3eprTenMered. [IporoOmonTTap ma Tipmiaik mimiHi emec. Onapaa sxai
dbepmentrep (kodepmentrep, keke depmentrep), ATdDra ykcac Kocmanap
aOMOTeH oJIicTe maiia 6oma OacTaraH Jem MKipIeHei.

[TpoTOOHOHTTAPIBIH IIBIH JKaCyIIaIapFa alHATYBIHAA aKybI3Iap XKOHE HY-
KJIEMH KBIIKBUAAP (YHKIMUIAPBIHBIH ©3apa KaJbIITacybl HOTHXKECIHIIE Ma-
TPUIATBI CHHTE3IH 9/Iici maiaa 0oyl YIIKEH MaHbI3Fa ue OOJFaH.

Marpumansl cuHTe3 Ke3eHi maiifa OOMybl MEH XUMUSUIBIK SBOJIOIUS ©3
OPHBIH OMOJIOTUSIIBIK IBOJIIOIMsAFA Oocarpinl OepreH. TipIIIiKTIH 1aMybl €HI
OMOJIOTHSUTBIK YBOJIOLINS KOJIBIMEH KaJIFACKaH.

AJFamksl Tipl aF3ajap — HOpPOTOOMOHTTap, rereporpod OoiFaH, SFHU
TaibIH OpPTaHUKAJIBIK 3aTTapMEH KOPEKTeHreH. ATMocdepana epkiH OTTeri
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OonMaraHbl YIIIH TIPHIUTIK TIpoLecTepi aHadpoO omicte OosiraH. AOWOTEH
CHUHTE3 OTe jXKall OOJFaHBI YIIIH OPTaHMUKAIBIK 3aTTapia pe3epB a3 OoJFaH.
DBomrous MpoleciHAe TaOuFu TaHOady ocepiHAe aBTOTpod ar3amap Kewimn
mbIKKaH. DOTOCUHTE3 epeKIIelNirine ue ar3anap — 0acTamnkbl KOK-)KachbUl Cy
HI6NTEPiHIH KeJil WIBIFYbl eH ipi apomopdosnapabiH Oipi OOJBIN caHaIaibl.
dotocuHTe3 arMmocepaHbl OTTETiMEH KamTamachid eteni. dortocuHTe3niH
KEJIN IIBIFYybl aF3ajapiblH a0MOTeH CHHTE3/eNyl OpPTaHUKAJbIK 3aTTap YIIiH
OenpecyiH TemeHaereni. DOTOCHHTE3 HOTWXKECIHAE armocdepana a3oH
SKpaHBIHBIH TMaija Ooybl yiabTpaOuHadIIa COyleNepiHiH eJiMi ocepiHeH
ar3anapzbl Kopraiipl. ATMocdepasa epKiH OTTer! maiijia 00Iybl HOTHXKECIH e
ar3anap a’po0 THIHBIC allyFa eTe OacTarad. A’po0 THIHBIC Ty aHadPOO JIIICKE
KaparaHaa eTe THiMIi OONFaHbl YIIIH OPraHUKANbIK OJNEMHIH JaMybl KOHE
Kypaeninyi xenenaeHeni. Kazipri yakpiTra aHa’po0 ar3anap TeK KaHa OTTErl
KETICTICUTIH JKarmaiga FaHa Oap. AJIBIHFBI aF3aiap IpoKapuoTTap OoIFaH,
arMocdepana OTTETiHIH Meumepi KeOeile OacTaraHHaH KeWiH JYKapuoT
ar3ajap maiiga OoJyiFaH.

Tipek ce3aep: nporodnoHTTap, KOGYEPMEHTTEP, AONOTeH, MaTPULIAJIBI CHHTE3.

Cypakrap MeH TanceipMaJiap:

. TipuIijikTiH XUMUSIIBIK BONIOIMSICBIHBIH HETI3Ti CaThUIAPhIH alTHII Oep.

2. TipmiiikTiH OHOJOTHSIIBIK 3BOIONHUACKH Kail 3aMaHia 0acTalFaHbIH TYCIHIIIP.

3. KoarcepBarTap KeJil WIBIFYBI IPOLECCIiH TYCIHIIP.

4. Kaszipri ke3eH/ie TipIIllik a0MOTeH CHHTE3 JKOJIBIMEH KaiTaiaH maijaa 00mybl
MYMKiH 0e?

5. AOuoreH cuHTe3/i OeKiTeTiH KaHal MaiMeTTepai Oiecin?

53-§. APXEH, IPOTEPO30M DPAJIAPIAFBI TIPHILIITT

Kep Ait xyiecinaeri 0acka TUTaHeTayap MEH Oipre 5 MWUIHapI >KbIT
annpiH maiga OosraH. JKepiH JKOHE OHJAFbl TYpJi KaOaTTapIblH YKacChIH
aHBIKTAy/la, OJETTE, PAJAUOAKTHB DJJIEMETTEPAIH MaljanaHy HETI3T1 eJIIeM
Oonpint anbiHAABL. JKep maiga OONFaHHAH OCHI YaKbITKA JIEHIH JaMy TapuXbl
apanapra, spamap Oosica goyipiepre, smoxajapra OesiHemi. DpaiapIbiH
aThl TPEK TUTIHJIET1 apxed (arxeis) — €H eXenri mpoTepo3oit (proteroszoe) —
ANBIHFBI TIPIIUTIK, Taneo30i (paleozoe) — exenri Tipmiumik, mMe3a3zoil (me-
7Z0s) — opTa TIipmIIiK, KaitHa3oi (kainos) — ’kaHa eMmip JereH MarbIHAHBI
ounnipeni.
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Apxeit apacst 900 MITH. KBIT JKaJFacKaH. DPaHbIH 06JIEKTEPl JKOFAPhl TEM-
neparypachl JKOHE JKOFapbl OCEPIHNE KOPIHYIH ©3TepTil, ©3iHeH eNIKaHIai
TIPIIUTIK 13€piH KajablpMaraH. AJFalIKbl Tipi ar3anap Apxeil spacblHIa
nariga OonraH. OpraHuKaNbIK KOCIajapJaH akKTac, Mapmaprac, KeMipii
3arTapiblH Ooysl Apxel spachlHIa Tipi ar3anap, OakTepusuiap, KOK-)Kachul
cyOannpipiap OonraHAbIKTaH 197en Oepeni. JKepae TIPIIUIIK YBOTIOLUACHIHBIH
€H MaHbI3Abl OAaCKBINIBI (DOTOCHHTE3MIH mMaiiga OONybIMEH THIC, HOTHXKEIE
OpPTaHMKAJIBIK QJIEM OCIMJIIK TEH jKaHyapiap JyHUeciHe OeiHIi. AJFaliKel
dboTocHHTE3 ey aF3anap MPOKAPUOTTAp SIFHU KOK-KAChUI CyOanapIpiap —
CHaHOOAKTepHsUIaphl OOJIFaH.

IIportepo3oii 3pack 2000 MiTH. XKbUT JKamFackaH. Tay maiima Oomybl Ke-
3eHIepi jkenen oTkeH. HoTwkene kemTereH TomTarbuiap maiima Oomran. by
apaga GakTepusiap, ¢y OajaabIpiiapbl Opall ayibll JaMbiFadH. Kyprakka >KakbiH
XKepie TIPIIUIK cypymn cyOanmbipiapbl JAeHe OeJeKTelirn, OHbIH Oip Oediri
cyOcTpaTka — Oipep chIpT OeTiHe KaiFachll, 6acka 0eiri GOTOCHUHTE3I1 1CKe
achIpyFa KaJIbIITacKaH. Aya >KOHE CYABIH OTTEri MEH TOWBLTY HOTHXKECIHIIE
a’po6 ar3anap maiga Oonrad. [IpoTepo3oi akbIpbIHA K, KO >KacyIlajbl
ar3amap IamMuabl. [IIEKKyBICTBUIAp, JKalmaK KycTap, KeHiHHEH >KOWBLIFaH
KYpTTap, MOJUTIOCKaJIap, OybIHASKTHIIAP Maiia O0mabl.

[Tpotepasoii 3paceiHga Oonran apomopdo3 TypAeri ipi esrepicrtepre
€Ki JKaKTaMa CHMMETPHSUIBI JKaHyaplapJblH KeJiN IIbIFybIH MBICAT KENTIpy
MYMKiH. Bys onmap JeHEeciH aiJbIHFbI >KOHE KEHIHT1, KelKe >KOHE KapbIH
OemikTepiHe OeiHYIH KaMTHABI. AJIIBIHFBI OOJIKTE ce3iM MyIeiepi HepB
Tyiingepi Oomaapl. JKaHyaprnapAbplH JKENKE J>KarblH KOpraly (YHKIUSCHIH
aTKapajbl, KapblH Jarbl OPEKETTCHY MOHE KOpPEKTeHyHI arkapansl. [Ipo-
TEPO30il SpachIHBIH aKbIpblHA KEJiN alJbIHFBl TepAeil JkaHyapiap —
0ac ckieTcI3epIiH KeHXe Typi naijga OosFaH.

Tipek ce3nep: 3aman, Apxell, Apxel poTepo30ii, naneo3oit, Me3030H, KaiiHa30ii..

CypakTap MeH TancsipMaJap:

1. XKepnin >kacelH aHBIKTay/a KaHAal MeJIIepre Heriznenemi?

2. Apxeii apacbiHia He CEOCTITEH Tipi aF3aJiap/IblH CIIKAHIaH KalIbIKTaphbl CaKTa-
JIBIN KanMaran?

3. Apxeii apaceiHIars apoMopdo3Iapas! TYCIHIIP.

4. TIpotepo3oi 3pachiHAa 6CIMIIKTEP SBONONUSCH Kallall 6TKeH?

5. TIpoTepo3oit 3packiHAAFsI XKaHyapiIap AYHUECI apoMopdho3IapblH aiThIIT Oep.
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O3nirineH opbIHAAay YIIIH TancbIpMaJap:

Apxeii 3pacbIHAAFbI TIipIIiJIIK

Aya paiibl xarnaibl Ocimuikrep Kanyapnap

IIpoTepo3oii 3packIHAAFbI TipHIiTiK

Aya paiibl xarnanb Ocimuikrep YKanyapmnap

54-§. TAJIEO301 DPACBIHJAFBI TIPIILIIK

IManeo3o0ii s3pacht 340 MITH. JKbUT JKaJIFACKaH.

KemOpuit noyipinae KiaumarT KaJbIlIThl OOJBIN, ©CIMIIK >KOHE KaHyap-
Jap TeHi3ae TapkanraH. OnapJblH Keilipeynepi OThIPBIKIIbI, Keibipeynepl cy
arbIMBIMEH KbUDKbIFaH. [laneo3oit spacwlHia »kaHyapiap OYHHEC] SpTypil
OOJIFaH JKOHE ©Te Te3 JaMblFaH YIIIH, KeMOpHU AdyipiHJe-aK, >KaHyapiap/IblH
Oapma tunrepi 6ap GonraH. Exi caThUibl, TOPHOHASKTHI, 0AC-asiKThl OBLIKBLI-
JaK JICHEJIIep, CAaKUHAJIBI IIyOaIIanaap, TPOJIOOUTTEp KeH TapKajaFaH KoHE
oencenal Typae Ko3ranraH. OMBIPTKAIbBI KaHyapJIap/AblH aJlFalliKbel OKiIaepi —
KaJIKaHIbI OaJIBIKTap maiiaa OosraH, onapaa xak Oonmarad. KankaHCeIHIBLIAD
Ka3ipri 19yipae emip Cypim KaTKaH YHipMe aybI3/blLiap — MHHOTajap *KoHE
MUKCHUHAJIAP/IBIH Y3aK YPIaKTaphl €CeNTeNe .

OpaoBuKAJBIK J19yipiHAe TeHi3Iep ACHreii ocim, OHJa >Kachli, KOHBIP,
KBI3bLI CyIIenTepi, 0acaskTbl, TOPUHO asKThl OBUIKBUIAAK [EHENIICpPAiH op
Typauairi apttel. Kopamn pudrtapbinbiy maiina 0omysl askranabl. byiarrap
KoHe KeOIp ekl caTbUIbl OBUIKBUIIAK ACHETIEPIH TYPILIITT KeMEeH 1.

Cunyp noyipinae Tay naija 0601y Ke3eHaepl KyLIeHin, KypbUIbIK JIEeHIeii
aptTel. Knmumar kypsl Ooniran. JKaramay >kaHbIHIAFbl cyfapia TapKaJFaH Kell
»KacylIanbl KachbUl CYIIONTEpiHIH Keilbipeysepl skacay YIIIH Kypec, TaOuFH
TaHgay ceOenTi KYpibIKKa MIBIFyFa KOJI KETKI3reH. TombIpak amibiK >KepJeri
OCIMIIIKTEp TMCUIO(HUTTAPBIHBIH TapKalyblHA MYMKIHAIK Oepred. Tombipakra
OpPTaHHMKAJIBIK KOCBUIBICTAP/ABIH TONTAIYBl KEHIHIIETIK CaHbIpayKyJIaKTap
naiiga OOyl YIIIH MYMKIHAIK >KapaTKaH. bacaskTel OBUIKBUIIAK JEHENTLIEp
kepemeT keOeiiren. Cuimyp noyipiame arMocdepa ayachl MEH THIHBIC alaThIH
aJFaIlKbl Kepie KacalThiH OybIHAKATHUIAp Haiina OonraH. Opranbik Asusna
KYIITi ByJIKaHIbl mpouectep Oomnrad. Knumar sxpuiel 6onFaH. 3apadiuan Tay
KOTalapbIHa KYJTiH KaHyapiap MeH ajaca Ooinel mcunoduTTapaslH Tacka
TYCKEH CypeTi TaObLIFaH.

225



JleBOH NoyipiHIE TEHI3AEP MCHrell KeMEHin, KyPIbIKThIH apTybl, TaFbl J1a
*)anrackaH. Kimumar kaneintel 6osFaH. KypibIKTEIH KenTereH Oeiri mesep,
an Oipa3sl KapbIM IIOJIAepre aiHanFaH. TeHi3mepae TOFailibl OajbIKTap
JaMBITI, «KaJKaH» OaJbIKTap/bIH JKacay YIIiH KypecTe kemeiin 6apran. ComaH
COH CYHeKTi OanbIKTap Kelin mblKKaH. Cas3 cy KoWMasiapblHAa €Ki KaKTrama
THIHBIC QJIaTBIH OAJIBIKTAp, CayCaKKaHATThl OajbIKTap Aamblirad. byn moyipae
OuiK OOJIBIN ©CETIH KBIPBIKKYJIAKTap, KBIPBIKOYBIHIAD, TUTAYHIAP/IaH aJIFaIlKbl
opMaHap maiina 6osraH. BybslHasSKTBIIAp KaHyapiapIbH KeHOip TonTapbIiHaH
KOMasKThUIAP )KOHE aJIFAIIKbI )KOHIIKTEP TaMbIFaH.

JleBoH moyipiHiIH OpTajapblHA KNI Cy KOHE JKepJAe >KacalThIHIAPIbIH
aJIFaIIKbl TypJepi naiaa OosraH.

TackeMip noyipiHIE KIMMar BUIFAAbI, ayajJa KapOOHAT aHTUIPHUIL
ke OonraH. Kyprak skepieri ToMeH TericTikTepJe OaTmakThl Kepiiep Ko
ke3neckeH. OmapnabiH y3bIHABIFEI 40 M.-re JCiiH KETEeTiH KbIbIKYJIaKTap,
KBIPBIKOYBIHAAp, TUIAyHAap OCKeH. bysapiaan 6acka aliblk YPBIKTBI ©CIMIIKTED
naliga OonFaH. AFAmTOpI3AEC OCIMIIKTEPIIH KOWBLIYBI COJ  JKepiepie
KeUIHIIEeNK KoMip KaOaThIHBIH Maiia 6omysiHa anbin kenreH. Cy KoHe Kepae
YKACaUTBIHIAP/IIH aJIFAlIKbl OKUIEP] €CENTENTeH cTerorcedanap KepeMeT Ko
KOHE 9p TYpJii OonFaH. ¥IIyIIbl ®KOHIIK — TapakaHAap, HHEIIKTEP TaMbIFaH.

[lepm noyipiHiH OacTapblHa KeJil KiauMmar Oip MyHIIAa KYpbl kKOHE CYBIK
Oonran. MyHpnalt skaraia cyia >KOHE KepJe KacaWThIHAApIbIH Kem Oeiri
YKOWBLIBINT KeTKeH. JKacay yImiH Kypec, TaOWFU TaHIAy Cyla *KoHE XKepJe Ka-
CaUTBIHIAPIBIH OENTiIl TOOBIHBIH e3repyiHe ceben Oonran. Keilin omapman
CYUIPEJIII KYPYLILJIep CHIHBIOBIHBIH OKUIAEP] KEJIN MIBIKKAH.

Tipek ce3aep: keMOpuii, OpAOBUK, CHITYD, IEBOH, TACKOMIp, TIEPM.

Cypakrap MeH TanceipmMaJap:

1. [Taneo30ii 3packl HellIe NOYipIeH KypaiFaH?

2. AnFanikel KYPJbIK 6CIMIIKTEp] KalChl 9yip/e KEJi MbIKKaH?

3. AnFamikpl cy/ia *oHe jKeplle JKacaUThIHAAPABIH TYPJIepl Kaichl qoyipae maiiga
Ooirran?

4. Tlaneo3ol »3pachIHIAFbl ©CIMIIKTED SBOJIOLUSACHIHIAFE apoMop(do3 Karaaii-
JIApbIH TYCIHAIpim Oep.

5. Cyna xoHe *xep/e )KacalThIHIapIbIH )KOUBLIBIN KeTyiHe He ceben OonraH?

6. Tlaneo3oit 3paceiHIa >KaHyapiap SBOJIOLUACHIHAAFE apoMopdo3 skarmaiina-
PBIH TYCIHAIpim Oep.
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O3airineH opbIHaay yuIiH Tancsipma: [laneo3oii spacbiHIaFb! TIPLIUTIK.

Kezenmep Knmmar sxarnaiter OciMmaikTep Kanyapmap

55-§. ME303001, KAITHO30M DPAJIAPBIHIAFBI TIPLILIIK

Me3o30ii 3packl 175 MuH. XbLT KainFackaH. Tpuac n9yipiHAe KIMMaT
Kypbl O6onrad. OpMmaHIap MHEXaNbIpaKTbl ©CIMIIKTEp, CarOBHUKTEp, CIOpa-
Jbl eciMIIKTepAeH Kypairad. JKepume cyaipenin >KypyWIUIEpAiH OpTYPJILIIri
ackaH. OmapAplH apTKbI agKTaphbl aJIbIHFbUIAPbIHA KaparaHaa KYIIT] JaMbIFaH.
Kazipri yakpITTa >kacam TypraH KecipeTke, TacOakajapAblH YpHakTapbl aa
con Adyipae naiga 6onraH. JKacay yIIiH Kypec, TaOUFM TaHJAy HOTHXKECIHJIE
KeHO1p >KBIPTKBILI CYAIPENiN XYPYLIIEp TapUXH KEe3eHJIe ©3repyiHeH JAeHecl
ereyKYHUpPBIK CHSKTBI aJFallKbl CYTKOPEKTI JKaHyapiap KeJil MIBIKKAH.
[lamameHn aiTKaHma, onap Ka3ipri YUPEKMYpPBIH >KOHE HEXUIHAIAP CHUSKTHI
AKYMBIPTKA KOMBITT KOOEUreH.

KOpa noyipinae opMaHmapAa amblK YpbIKThUIap OwiiereH. OnapabslH Kew-
Oipeynepi sIFHM CEKBOSUIAp Ka3ipri yaKbITKa JCHIH JKETill KeNreH. AJFaIlKbl
TYJI1 ©CIMIIKTEpIH Ty3utici exenri OosiraH. Cropasibl JKOHE alllbIK YPBIKTHI
OCIMIIKTEP/IIH TYPKIpeNn JaMybl HOTIDKECIHJE IIONKOPEKTI CYAIPENin >KYpyIi
*aHyapiap JeHeci ete yikeireH. Kelibipeynepiniy neHeci 20-25 M-Te JKeTKEH.
Cyanipenin *Kypyli >kaHyapiap TeK KaHa >KepJe eMecC, MYMKIH Cy, ayaHbIH ChI-
PTKbI OpTachblHa J]a TapajFaH. APXEONTEepUKCTEp COJ Adyip/e maiiia OonFaH.

bop noyipinje kaumar KeHEeTTEH e3repreH. AcmaH/bpl KanTaraH OyJIbITTap
eTe Kemeiin, arMocdepa Kypbl koHE THIHBIK OosiraH. KyH coymenepi Tikemnein
Typbl ©CIMJIK amblpakka Tyce OacraraH. KnumarteiH OyHpail e3repyi
KOITEreH KBIPHIKKYJIAKTap MEH alllblK YPBIKTBUIAP YIIIH BIHFANCHI3 OOJFaH
XKoHE omap KemeireH. JKaObIK YPBIKTBI OCIMIIKTEp KepiciHine, Keoeiie
Oacraran. bop moyipiHiH opTajapbiHa Kein aObIK YPBIKTHl ©CIMIIKTEPIIiH
Olp YpBIK caTbUIbI, €Ki YPBIK CaThUIbl CHIHBIMTAPABIH KOIl OTOachUIaphl
nambirad. OnapAblH OPTYPIILIIT], CBIPTKbI KeI0eTl Kol )KaFbIHAH Ka3ipri 3aMaH
(dropacbiHa KaKbIHIACKAH.

BopapiH ekiHII )KapThICBIHAA CYTKOPEKTLIEP/IiH KaaTallbl )KOHE KOJIJACTHI
KIII CBIHBIT OKIIACPI Mmai1a OoJFaH.
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Kaiinazon pacer 70 MIH. Xbln KanrackaH. Knumar Kbuibl, KalbIIThI
6onran. KaifHa3ol spachlHIA TYIAI ©CIMIIKTED, KOHMIKTEP, KYCTap, CYTKO-
PEKTI JKaHyapJap eTe JaMbIFaH.

Ywinwi 0ayip opranapeiHaa KIuMaT Kypbl )KOHE KaJbIIIThl, COHbIHJA €CE
KEHETTEH CYbIN KeTKeH. KimmarTarbl MyHAall e3repicTep opMaHIapiAblH Ke-
MEHIOIHE, IIeNTIpi3AeC OCIMAIKTEPIH KEeH TapKaJlyblH aibll KeireH. JKoH-
TIKTEp KOOCHII JTaMbIFaH.

Kyprsikra, ayana Kycrap, CYTKOpeKTiiep, cyaa OanblKTap, eKiHIli peT cy
MYXUTBI OPTACHIH/IA JKacayFa KaJbIITaCKaH CYTKOPEKTLIep KOOCHUTeH.

XKommactel  CYTKOpEKTI  JKaHyapiapablH  exenrici  OyHakaeHemiep
TypJepi OOJbIN, ONapAbIH KOpiHICI KapamaibiM OOJFaH, ojlapJaH aJFallKbl
KBIPTKBIIITAP JKOHE MPUMATTAP KeJiN mbIKKaH. J[oyipAiH COHbIHA KEJiM ajgam
Topizaec maimbUiAap Aambiael. OpMaHmapablH KbICKapybIMEH Keilip amam
Topi3nec MalMbLIAAp allbIK Kepieplae xkacayra MoxOyp Oomnmsl. HoTtmxene
OHTYCTIK «MaliMbUIIAp» — ayCTPAIIONUTEKTEP KEJIM IIBIKKAH.

Kaiina3zoii >paceiHblH mepminwi 0dyipinde XepAiH YJIKeH Oeiiri My3
OeH KanTanraH. bIcTeIKCyiiep eciMIiK KabaTbl OHTYCTIKTE CaKTaJbIll KajFaH,
KOeIl OCIMJIK Typiepl xoranraH. TeprTiHul JoyipAe anaMm arta-0abanapsl
SBOJIIONMSACHIH JKEAeNaeTeNl. AamMaapAblH CaH JKaFblHaH apTybl JKOHE
KeH TapKaJlybl OCIMIIKTEp MEH jKaHyapiap oJeMiHe ocep ere OacTailnbl.
AnFamkpl aHIIbLIAp KbI3MET1 CeOENTI MIeNKOPEKTI kabailbl KaHyapiap CaHbI
xKaiimeH azaiipin Oapaapl. Eypoma meH Asusga MaMOHTTap, KalblH SKYHI
KapKuaoHAap, AMepuKaga MacTOJOHTTAp, aT YpHaKTapbl, YIKEH Kajkay, TeHi3
CUBIPBI JIET€H JKaHyapiap ajFfallKbl aHIIbUIAP JarblHAH KbIPHII KiOepi.
Ipi oTKOpekTi »kaHyapiapablH KBIPBUIBIIT KETyl OJlap MEH KOPEKTEHYIII Kap
apbICTaHBbl, al0bl OacKa KBIPTKBIII KaHyapIapAblH KbIPBUIBIT KETyiHEH OOJIbI.

Tipex ce3mep: Me3030ii, Tpuac, ropa, 00p, KaliHa30i, apajbiK GopMma.

Cypakrap MeH TancbipMaJjiap:

1. Me3030ii 3packiHIa 6CIMAIKTEp jKacay YIIiH KYpecTe KaHal Kaupnracyaap
mainga oomran?

2. IOpa noyipinzae menKopeKTi kaHyapiap JeHECiHiH ipiiecyine He ceber
oonraH?

3. AJaM 3BOIIONUSCH KAWChI I9yip/ie Te3NECKeH ?

4. XKep xy3iH/e amamaap MONMYISIUsIaAPbIHBIH apTYhI aJIFalll KalChl XKaHyapiap
JIBIH YKOMBUTBIN KeTyiHE cebern OonraH?
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56-§. AHTPOIIOJIOT'US- AJAM IBOJIIOHUACHI
JKAVBIHJIAFBI TOH

Anam — OWOJOTHSUIBIK SBONIOIUSHBIH €H JKOFapbl OAaCKBIIIBI CaHAbII,
QJIEYyMETTIK KOPIHIC PETiHJEe MIKIpJIey KACHETi KoHE MarbIHAJBI CO3 OalIIbIKKa
ue OosFaHbl YIIIH, YpHaKTap/laH KajJfaH TapuXU-MOJICHU OaillIbIKTapblH YHpe-
HY, TIKIp KYpri3y, oiapapl Oarajnay, KeJIEMeKTl Kocmapiay MYMKIHIITIHE He.
Anam op KaHIal akmaparThl KeJIeIIeK ypIlaKTapblHa jka30a Hemece aybI3eki
TYpAE >KETKI3y, KOFaMJbIK IpoleC YIIiH Oapiia camaiapia *akChl KbI3MET
aTKapy MYMKiH

AHTpOIIONOTHS — TIOHAEP apachblHIa CHHTETUKAIBIK TMOH OOJBII, aJIaMHBIH
COLIMAJIIBIK-OMONIOTHSJIBIK  3aT PETIHAE TapUXH JaMy SBOMIOLMSCHIH 3€pTTEIl.
ANaMHBIH Tapuxu JaMybl >KaljIbl 3aMaHAIbIK MIKIpaepl HETi3l MOJeKyIa-
Jap OWOJIOTHSI, IIUTOJIOTHSI, CAILICTHIPMAIIBI aHATOMUS, (U3HOJIOTHS, dSMOPHO-
JIOTHSI JKOHE TMaJICOHTOJNIOTHSI JIdJiesiepine Heriznenred. bapiia Tipi 3ar neHe
KepiHiciHaeri OyHAal YKCacThIKTap, ojlap Oip TapMaKTaH KN IIBIKKAaHBIH
TONENACYIN  IoJeNnaeial. ANaMHBIH aJFalikKbl AMOPHOHAIIBIK Iporpeci
OacKpIIBIHIA OapiiblK XOpJaibliap CEKUIAl HETri3rl e3eK MyIIenep: KYHKe
0e31, Xop/a KoHE 1MeK TYTIT1 maima 0onaasl. Aqamaa 6acka CYTKOpEKTiIepre
TOH OoiFaH TeMeHjeri Oenrinep Oap: 7 MOWBIH OMBIPTKACHI, KOJI XKOHE asK
CKJIET1 OenikTepi, Tep, Mail koHe CyT Oe3nepi, aBeonanap, nuadparma, 4 Ka-
Mepautbl JXYPEK, €Kl KaH aifHally meHOepi, CO OpTa Kaifbl, OpTa KYJIaKTarsl 3
eciTy cy#eri.

Anampa Oip KaHIIa pyIUMEHT Mmylienep kesaeceni. Onmapra KOpIIeKTIH
mryOanmaHTopi3Aec ociMi, KYHPBIK OMBIPTKAlIaphbl, KbICKApy KBI3METIH
KOFaTKaH KYHPBIK MYCKYJAapbl )KOHE OHBIH Oip KYIT JXKYHKe, KYIaK CyIpa-
CBIH OPEKeTTCHIIpYIIi MYCKYyJAap, JIEHeNeri TYKTep, YLIHII KJyeK, KylIaK Cy-

I II III

112-cypet. Axamaarsl pyauMeHT Mymienep. | — yminmi koyek: | — agamiki; 2 — KYCTBIKI.
II — xkynmak cympacsr: 1 — anTsl asKTBl SMOPHOHIKI; 2 — YIKSH agaMIiKi; 3 — MaliMBUIIIKI.
IIT — xepirex >koHe OHBIH MIyOalmay Tapizaec ocimi: 1 — agaMaiki; 2 — TYAKTHI XKaHyapaiKi.
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npacelHIarel  J[apBMH ~ ceMi3miri  JKoHE
Oackamap xipeni (121-cyper).

Anampaapaa keiOip aTaBU3M >KaFaaibl
na kesneceni (122-cyper).

AgnaM Topi3zec MaMBUIIAD MEH ajam
yKcacThIKTap oTe Kerl. Ka3sbIK, jkakK TicTe-
piHIH caHbl Aa Oip Typai. Axam Tapizaec

113-cypet. Anamparbl aTaBU3M >KaFdaibl. MAaMBIII Japia JKOHE  ajamja K¥ﬁpBIK
1 — apbICTaHXY3/i aiaM; 2 — KOTEeMIIIeKTI GOIMAIIBI

Oana; 3 — Kyii Oana. .
18, 3 KYHpRIKTbL basa AlaM YyIIiH TOH TOPT KaH TOObI

ropwuia, IIUMIAaH3e, OpaHTryTaHAapAa Ja Ke3[ecedi. XpoMacoMalapIibl
apHaibl oMic TIeH 0O0sly apKbUIbI ajaM >KOHE IIMMITaH3€ XPOMacoMaslapbIHBIH
OTe HO3IK KOJIJICHEH ChI3BIKTApPhI J]a YKCACTHIFBI OeTiI 601abl. AnaM Topizec
Maiimbuapaa 48 xpomacoma 6ap. MalMbLIAApABIH €Ki KYIT XpOMacOMachl
ajamja KeTKEH1 YIIiH OHbIH KapuoTHIi 46 XxpoMacoMa aH KypaJFaH.

Ken mapazuttep (6ac OuTi) )oHE aypynapAblH (TpHUIMI, CYIIENeK, o0a
KapblH THUIIl XoHE Oackanmap) OOdybl TYHiHACHm. Aam Topizaec MailMbLi-
Japaa 1a MUMHKa MYCKYJIIapbl )KaKChl TaMbIFaH.

AJlaM CKJIETIHIH TY3UIICIHAE TIK Kypyre OalaHbICTBI OONFaH ©31HE TOH
O0ip Karap esrepicTep Ky3ere kenreH. OHBIH OMBIPTKA XKOTAChIHIA TaOWFU
uiTiMaep, TabaHbIHAAa KymMOe3 maiina OosFaH, asK caycaKTapblHBIH Oac Oap-
Marbl 0acka caycaKTapra >KaKbIHIACBIN, TIPEK KBI3METIH aTKapajbl, MIaHAK
cyiiekrepi Oipa3 KeHeUreH.

Tipek ce3aep: MUMIIaH3€e, TOPUILIA, OPAHTYTaH, PyAUMEHT, aTaBU3MAEP.

Cypakrap MeH TancbipMaJjap:

1. AnmaMel OMOJTOTHSUTBIK KeKe-)KeKe TypIeri JKyHei Typae TYTKaH OPHBIH KOPCET.

2. AnaMm 3BONIOLMSACHIH JIANEACYAer] 3MOPHOJIOTHS, CAJIBICTHIPMAIbl aHATOMUS
TIOH JQJIeTIACPiHIH MaHBI3BIH KOPCETII Oep.

3. AgaMnarel pymuMeHT Mylienepre Henep Kipemi. OnapasiH OOyl HEHi JoMeln-
neunmi?

4. AnaMaarbl aTaBu3M JKarJaliblHA MbICAIJIAP KENTip. ATaBU3M KaFJaiibl HEJCH
nonen Oepexi?

5. Anmam SMOpHOHANIBIK NaMyIbIH Kaichl OACKBIMBIHIA KaHyapiiapra yKcac
6omaapr?
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O3jiriHeH opbIHIay YWIiH TamcbipMaiap: OMOPUOHANIBIK AaMyAbIH KEHiHT1
Ke3eHAeple anamzaa MaHIaid, Topuula SMOPHOHBIHAA >Karbl ajblHFa OepTill
IIBIKKAHBIH TYCIHJIP.

57-§ AJAM IBOJIIOLNUACBIHBIH HEI'I3I'T CATBIVIAPBI

AJTaMHBIH TapuXH JaMybIHA THIC MaJCOHTOJIOTUSIIBIK MaTepuaiap OHBIH
HBOJIOIMSICHIHIA TOPT OACKBIII — aJaMHBIH OacTamnkpbl ara-0adanapsl, eH exe-
Il agamjap, exXeiri aaamaap, Ka3ipri 3aMaH KeyOeTiHaerl agamaap OoFaHbIH
KOpCeTe/Il.

AnaMHBIH OacTtankbl ypnakrapbl. bynan mamamen 25 MIIH. KbLT
aJNJIbIH JPUONUTEKTAp Kacay YIIIH Kypec, TaOWFU TaHJay, TYKbIM KyaJlayIlbl
@3reprimrik cebenTi eki TapMakka Ka3ipri agamTopizziec MailMbuIIap >KoHE
aJlaMJIapblH aJFallkbl YpIiaKkTapbiHa OeJliHreH. BipiHmi TapMmak eKuUIAepiHiH
KEJICIIEKTET1 JaMybIHAH TOPUILIA, IIUMIIAH3€ KEJIIM IIBIKKAH.

KarmalinplH KeHeTTeH e3repyl ceOenTi JpHONUTEKTapAblH KeklOipeynepi
€Ki asKmeH xypyre otkeH. Homwkene «OHTYCTIK MailMpLImap» — aBCTpaso-
nuTeKTep mnaiina OonmraH. Onapaa eki askmeH Kypy JalblH Taskrap, Tactap, ipi
KaHyap CYHEKTepiHeH Kypasl peTiHJe MaiiiajiaHy MyMKiHAiriH Oepred. Omap
OpMaH, ambIK Jkeprepae skacaraH. boitbl 120—140 cM OoibIn, JEHECIHIH CalMaFbl
36-55 kr, Gac cyierinin emmemi 500600 cms OonFaH. ABCTPaIOMUKAIIBIK
TeKTep IIaHAK CYHEriHiH TY3UICI €Kl asKIeH OpeKeTTEHIeHIHeH JoMnen Oepeni.
ABcTpanonuTeKTepIin cyiiek Kanapikrapsl KenusHeH Pynonbd xeni aitHanackiHan
5,5 mMiH. jxacta OoiFaH kep KadarTapblHaH TaObUTFaH. ABCTpalONUTEKTepiH Oip
TYpi Aambin, aimFamkel anam (homo habilis) Ty3ren. bac mMusicbiabIH emmiemi 650—
680 cMms3 6orran. boiibr 135-150 cM. Onap maiibiH Tac, aramn Kypaiaap KOMETiHIe
ipl >KaHyaprap/bl ayjaraH, eCIMIIKTEp/Al Kep acThIHIAarbl MUS3Aapbl, TYHIHIEPI,
TaMBIPJIApbIH KOyJIEreH. XOMO XaOWiC OTTaH MaigaiaHyabl OUIeH >KoHE ipi
TacTapJaH e31epi YIiH JIAIIBIK KacaraH.

Cou cebenti onap «yKbINTHI afam» el aTajFaH.

En exenri amammap — (apxaHrponrtap). ApXaHTponrap TIK JKypyu
azmaM — XOMO 3peKTyC TypiHe kartaapl. 1891 >KbUIbI TOMIAHAMSIBIK FajIbIM
HroOya fIBa apajiblHaH MUTEKAHTOP (MaWMbBLI a/laM)HbBIH CYHEK KaJJIbIKTapbIH
tankaH. OHBIH O00#bl 170 cM, musceiHbIH eomemi 800-1100 cwms OomraH.
[Turexantopiap TacTaH, CYHMEeKTEeH Kypaifap »acaraH, OTTaH NalaiaHyJIbl
OlIreH *oHe Koram Ooubin xkacarad. 1927—-1937 xxpuinapaa Ilexkun aitHanacbid-
JIaFbl JKaplaH CUHAHTPON aJJaMHBIH CYHeK KaiablKTapsl Ta0suFan. Ox 500-300
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MBIH KL ajIbIH kacaraH. CHHAHTPONTap MUSICHIHBIH omemi 850—-1220 cm?,
ooiiel 150-160 cm Oonran. Omap OT JKaFy JKOHE OHBI CaKTaylbl OiIreH.
[TuTekanTopiap, CHHaAHTpONTap, Ka3ipri yaKbITTa XOMO 3pEKTYC TYPIHE €HT131Ii1,
€H CeXeNrl ajamjap apXaHTponTap caHaJaJbl. APXaHTPOITApP OJITCHHEH KEHiH
KAKbIHIAPBIH KOMICH, aHFapiapIbl op TYpJi KaHyap MYHi3aepi, TicTepiMeH
OC3eTKEH.

E:xenri agampap (maneoantponrtap). I[epmanusaeiH Heanmep e3eHi
angeiHaa, conmapaan CypxaHmapss OONBICHIHBIH Tecikrac aHFapblHAH EXKemri
aZlaMHBIH 0ac, JKak >kKoHE asK cyiekrepi Ta0burad. OraH HeaHAepTal aaaM Jen
ar koiraH. Heannepranmap 250—40 MbIH XbUT alnjbiH kacarad. OHbBIH Maiiiaibl
KUsUIIay OOJBITN, Weri JKakChl JambIMaraH. boiibl 155-165 cMm, MUSICBIHBIH
emmeMi 1400 cms OGonran. Onap Koram Oosbin skacaraH. Omap Oamanapra,
Kopijepre KoHe HayKacTapra KaMKOPJIBIK JKacaraH, oJITeHIEP/ll KOMTECH.

Kasipri 3aman kenberinaeri anamaap (HEOaHTPOIITap).

AJFalikel HeOaHTpoNTapIblH ckenerrepl 1868 kbpuibl DOpaHIUSHBIH
oHtyctirinmeri KpomanboH aHrapeiHaH TaObutFaH. COHBIH VIIIH aJIFAIIKbI
Ka3ipri 3aMaH ajaMaapbl KpoMaHboHIap Aen atanaasl. Omap 50—60 MbIH Kb
anapiH maitna 6onran. Kpomanbongapabiy 00iibl 180 cM, MUSCHIHBIH €JIIEeMi
1600 cwms, weri OepTin MIBIKKAH XKoHE MaHAalbl KeH OonraH. Onapaa MarbiHa-
JBI TiN OAWMITBIK JKAKChl JAaMBIFaH, JTCHECIHIH TY3UIiCi OOWBIHIIA KPOMOHBOH-
Jap Kasipri agamaapiaH albIpMallbUIbIFel OoMaraH. KpoMOHbOHIAp Kypaesi
KYpajaaap/asl »acaid OUIreH, Y KypFaH, OHBIH KaObIpFajapblHa aH SIH30/ITa-
pBIH, Owmiep, *KaHyapiap JKOHE aJaMIapblH CypeTTepiH xacaraH. JKaOaiibl
KaHyapJap/Ibl KOJIFa YUPETKEH jKoHE TUKAHIITBUIBIKIICH aifHaJIbIca OacTaFaH.

Tipek ce3nep: apxaHTponrap, MajgeoaHTPONTap, HEOAHTPOIITAP.

CypakTap MeH TancbipMaJjiap:

1. Anam 3BONIOIUSACHIHBIH CaThIIAPBIHIA MMai1a OOJIFaH ©3repiCTePIi CHIPTKBI
opTa KyOBIIBICTaphl MEH OaHTaHBICTHIPHIT TYCIHIIP.

2. ApxaHTponTapra ToH Oenrinepai ait.

. [laneoanTponTapaslH CHIPTKBI TY31IICIH CHIIATTA.

4. HeoanTpomnrapra TOH KaCHETTEPl TYCIHIp.

(98]

58-§. AIAM IBOJIIOIIUACHIH OPEKETTEHAIPYIII KYIITEP

AnmaMHBIH maiiiga  OOdybIHIA  OWOJIOTHSUIBIK — KYOBUIBICTApD  YJIKEH
MaHbI3Fa we Oosica na, Oipak oJapabIH 631 aHTPONOTEHE3l TYCIHIIpY YIIiH
KETKUTIKTI emec. byn ke3eHae OMONOrMsUIBIK KyObLIbICTap MEH OlpKarapjaa
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QJIEYMETTIK KYOBUIBICTap Ja KaXeTTi ponb oiHaraH. OpraHuKaibK
oJIeM DBOJIIOLMSCHIHBIH OMOJOTUSIIBIK KYOBUTBICTAPBI — TYKBIM KyaJlayllbl
©3TepPrillTIK, acay YVIIIH Kypec, MOMyslus TOJKbIHBI, TeHaep aApendi,
KEKEJICHY KoHE TaOWFu TaHjay ajaM SBOJIONMICHIHA Ja TUICTI eKeHairin Y.
JlapBuH KepceTin OepreH efi. Amam 3BOIONMACHIHBIH aJFaIIKbl OaCKBIIIbI
aifHanma CBIPTKBI OPTAHBIH ©3repy- MIeH JXKaFJaiiblHa JKaKChl KaJbIITacyFra
HET13/Ie/ITeH TaHay MISUTylli MaHbI3Fa e OonraH. BHONOTusIbIK KYOBIIBICTAp
cebenTi amaM ypmakTapbl ar3zaga Oip KaHma MophohU3HOTOTHSIIBIK
e3repicTep MyHHEre KenreH. MyTalusulblK ©3- TeprilliTiK, jkacay YIIH Kypec,
Tabury TaHaay ceOenTi eHOEK omepanusiaphl YIIiH Maiganel O0JFaH KOJIAAphI
©3TepPreH MHANBUATEP CaKTaJIbIN OapFaH.

AHTpOTIOT€HE3 VIIIH 9JIEyMETTIK KYOBUIBICTAp: €HOEK KBI3METI, KOFam
OOJIBII JKacay, COMICY KoHE OiIIay XapakTepi OOBIT TaObLTA b

Antlam »BONIONUACHIHAA (UTYpPAHBIH TIKTETyl MEH KOJIBIH €HOEK Kypa-
JbIHA aliHaNybl KaKeTTl KyObUibic OonraH. EHOeEK KypanmapblH Kacay ajgam
KOJIBIHBIH HEFYPJIBIM ©3repin OapybiHa ceOen OosFaH.

Anam 3BOITIOLMSICHIHAA KOFaM OOJIBII JKacay Jla KEPEKT1 MaHbI3Fa ue OOJIFaH.
Oumnap Oipirin, >KbIPTKBILI JKaHyapiapAaH KOpFaraH, aH ayJlaraH »oHe OanajapblH
topOuenereH. Koram Oojblm  jkacay, eXenri agamuapabl  Oip-OipiepimMeH
TaObICTBIPY, BIMAACY KOHE MUMHKA apKbUIbl KapbIM-KaThIHACTA OOMyFa MYKTaX
Oomran. TykpIM Kyamnaymibl ©3TEeprilliTiK >KOHE TAaOWFM TaHJAy HOTHIKECIHJIC
OHEII ©3repill aJJaMHBIH TiJI OpraHblHA aliHAIFaH. bac MUSHBIH KOHE OWIIAYIIbIH
JaMybl €HOCK TeH TUIMIH KaHapyblHA ajblll KeireH. JKorapel sKaHyapiapiaH
aBIPMAIIBUTBIFRl  @/IaMJa €KIHII CUTHAN KYHEeCl JamblFaH. AHIIBUIBIK TICH
HIYFBUIIAHy, OanblK ayflay TeK KaHa OCIMAIKTEPMEH eMeC, MYMKIH apajac
TYpA€ TaMakTaHyFa Ja MYMKIHZIK OepreH. byn e3-e3iHeH imeKkTepaiq
KbICKapybIHa ceberni 6osrad. OTTa micipiireH a3bIKThl MBIH KbUIIAp KE3CHIHIE
naiinanany Oapa-Oapa miaiiHay anmaparbiHa OOJFaH aybIPJIBIKTHI JKEHUIIETTI.
Hotwxene MbIKTBI 1IaiiHay MYCKyJaaapbl OipireTiH TeOe CyHeriHiH KbIpbl
©31HIH OHOJIOTHSUIBIK MaHBI3BIH KOFasITKaH. KopbiTa aifTkaHma, TiK >XKypyre
OTY, KOJIBIHBIH JKYPYICH a3aT Oomybl, eHOEK KypalgapblH jkKacay, €TTi KOJIJaHy,
OTTaH MaiifanaHy, KoraM OOJBIN »acay, caHa-ce3iM >KOHE TUIIH AaMybl ajam
HBOJIIOLIMSICBIHA YJIKEH MaHbI3bIHA He OOJIFaH.

AnaMm yarrapsl. 3amaHayu ajaMaapAblH OapiblFbl Oip «XOMO CalUeHC»
TypiHe THicTi. AnamaapablH OIipiiri, OHBIH KeJNill IIBIFYBIH >KaJIbUiay,
KOPIHICIHIH YKCACTBIFBI TYPJI XaJbIKTap apachlHAa HEKEJEH cay YPIaK TYBUTYhI
MEH OenrijeHeai. XOMO CanmueHC TYPIHIH IIHAE 1pl )KYHell TypAe TonTap —
yirrap 6ap. ¥nrrap Oip-OipiHeH, TepiciHiH TYCi, KO31HiH, MYPHBIHBIH, EPHIHIH
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MIiITiHI, JCHECIHIH MPOMOPIUICH, KeHOip OMOXUMUSIIBIK KOPCETKIITepi,
OKOJIOTHSUIBIK, MIHE3-KYJIKBl JKOoHE Oacka OWOJOTHSUIBIK KacHeTTepIMEH
aiipIpMaIbuIbIK eTeni. Kazipae agamMuapabiy 3 YIKeH YITTaphl epeKIIeICHE]T.

EBponon yiTKa THICTI agamaap Tepici amblK TycTe (aK JIeHesl), mamra-
PBI TEric HEMece TOJIKBIH TOpi3/iec, TYCl CapFhIIl HeMece KOHBIP, KO31epi KoK
HEMece CYp-Kachll, epiHAepl )KyKa, MYPHBI XKIHIIIKE, EPKEKTEPC CaKaa-MOK-
JIayJIapbl )KaKChl ©CE/I.

MoHronou yITKa THICTI aAaMaapablH Tepici ajaM, CaprbIil, Ke3aepi Kou
K63, IIamTapbl TETic, KaTThl )OHE Kapa, KOFapFbl KaOarbl achbulraH. MOHTO-
JOUIl YIT eKiimepl HeriziHeH A3susija TapajifaH, OlpaKk MHTpaius HOTHXKeE-
CiH/Ie OJIap JKep MmIapblHa OOMIIAI TapaIbIll KETKEeH.

Herpowun yiit — Tepici Kapa, marrapsl Oyiipa, Kapa, MYPHBI KSH JKOHE JKaIak,
Kol ke3. Kermriik exuiaepinie KaiblH epiHepl OepTin MIbIKKaH 00JIaIpbl.

Faneimmapapiy mikipiHe colikec, Kasipri 3amMaH ajgamMbl KaJdbIITacy
MPOLIECIH/IC OHBIH ajJFamKbl oraHbl ecentedreH OHTycTiK-LBIFBIC A3ms
xoHe oraH kepmr ConrtycTik Adpukaga eki YIT — OHTYCTIK-O0arbiC KoHE
CONTYCTIK-IIBIFBIC YITTapbl Maija OonfaH. bipiHmi Tapmak KeHiHIIETiK
EBPOIION/T )KOHE HErPOM VITTApbl, aj EKIHIIICI MOHTOJIOW] YJITHIHBIH KEJIiIl
IbIFybIHA ceber OonraH. ¥JITTapIbIH KENIM IIbIFYhl, TAOUFH TaHAAY, MyTaIlHsl,
KEKEJICHY, TOMYJAIUsIAPBIHBIH ~ apilachlll  KETyl CHSKTHI KYOBUIBICTapFa
OailTaHpICTBl.  ¥ITTApAbIH MIMIHACTYIHIH aJfaliKbl OacKbIIIBIHAA TaOUFH
TaHJay HAKTHl MaHbBI3¥a we OonraH. TaOuru TaHzay, OCNTiIl Karmaiga eMip
HET131H YKOFapbUIaTaThlH, aJANTUIl OSNTUIepAIH MOMYySIUIga CaKTalybl KOHE
keOeroiHe ceben OoJFaH.

Tipek ce3aep: aHTpomoreHe3, OMOIOTUIIBIK KYOBUTBICTAp, COLUAl KYObUIBICTAp,
caHa-ce3iM, Ce3, €BPOIIOH]], MOHTOJIOH]] )KOHE HETPOUI.

Cypakrap MeH TancbipMajiap:

1. AgamMHBIH TaMybIH/1a OMOJIOTHSIIBIK KYOBUIBICTAp JCTCH/IC HeHi TYCiHECiH?

2. Ex exenri anamaap MEeH eXeNTi afaMIap/IblH OenTijiepi HelleplieH KypaFaH?
3. Kagipri 3aman kenbeTiHneri aramMaap Kaicel OenTinepiMeH aKbIpabIIl TYpab?
4. AnaMHBIH 1aMybIH/Ia PO OMHaFaH 9JISYMETTiK KYOBLIBICTAp/Ibl CaHa.

5. Anam yaTTaphl KaiaH mnaijaa 0onaraH?

6. AmaMm yITTapsl KaHmal Tainanapra oemiHemi?

Oznirinen opsiHAay ywin Tanceipmasap: Kazipri kyHzne anamaapisiH eHOCK
KBI3METIHEH MeEXaHHU3alUsUIaHFaH, KOMIIbIOTEepiepae OacKapbliaThiH €HOEK

TYpiHE Tyl OJIap/IBIH JIeHe TY31JIiCiHe, ICUXOJIOTHICHI, aKbIT KBI3METI KOHE jKacay
CHIPTKBI OPTAChIHA KaHIal ocep KOpCeTe i AT OHIaiCchIiH?
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TEPMUHAEP CO341IT1

Anenosunaigochar, AP — anenun, puboza xoHe Koc ¢docdar orreri
KaJJIBIFbIHAH KYPAJIBI OOJIFaH HYKJICOTH]I.

Annoden — amno... (FoHOHIIA ayloc — 0acka, WOT), TeH MyTalusiaapbl eMmec,
OoJIKIM COMaTMK THOPWIU3ATIIMS HEMECe TpaHCIUIAHTAIUs HOTWIKECIHJE Takja
OoJFaH, TeHETUKAJIBIK JKaFbIHAH apajackaH ¢eHoturn. Amoden aramacel 1955 xbuiga
1. XanopyH xaFbIHAH KipiTiITeH.

AMHTO3 — >KacymaHbIH XpoMacoMayiapbl Maijga OoiMacTaH TiKeJeH,MUTO3
OomMaraH OeltiHyi.

AHTHTeH/Iep — aF3a JKaFbIHaH OOTEH 3aTTap CHSAKTHI KAaObUIIAWTHIH KOHE apHaibl
MMMYH pEaKIsChIH KeITIPill HIBIFapaThiH 3aTTap.

Baunuanap — raskuianap KepiHicinae ue 0onran Oakrepusiiap.

BuorexHosiorusi — Tipi ar3ajap jKOHE oJlap/la OTETIH MpOLECTEPAEH icTen
HIBIFapy/a NaiananFaH.

Baacrtyna — ker acyIansl ar3anapably OnacTymnanus Ke3eHiHIeT1 YPhIK.

Baactynanmsa — kem »acymiajibl >KaHyapliap >KYMBIPTKAchl OOJiHYIIH COHFBI
Ke3eHi. by ke3eHe yprIK OnacTyna Jaen atanajbl.

JluBepreHuusi — JaTblHIIA axbIpany. benri-kacuerrtepiHiH Oip-OipiHeH ailbIp-
MAIlbLIBIFBI.

JAu3pyntuB — Oip momyrnsnus imiHae Oip-OipiHeH allbIpMaIIbUIBIFBI Oip Hele
nomuMopd (opmanapbiHBIH Taiiga OoMyblHA aNbI KEMyIl TaOWFu TaHmaynblH Oip
MiIiHI.

Enexrpodope3 — Monexynagapabl 3J€KTp aydaHbIHA KaWJacThIpFaH apHANBI rel
1IIiHIe YIKEHAIriHe Kepe O01p-OipiHeH ailblpy omici.

Excen3usi — (arbulliblHIIA “D9XCUCHOH” — IUBIFBINT KeTy) mpodarTiH Oaxkrepus
T€HOMM/JICH IIBIFBIN KETY Ke3€eH].

Enponykieasa — JIHK Tiz0erinig kecymri 6enikTepi (pecTpukTasa).

DuoreHeTHKAJIBIK HIeKipe — 6abanap mexepeci 60IbIMN, (UIOTeHe3 6Tyl KOHE
TYpJIi aF3ajiap TONTAPBIHBIH TYBICTHIK OailaHbICTapAbIH rpaduK Kepi )KeTUTy1.

doTonepuoaU3M — KaphIK KYH Y3bIHIBIFBIHBIH ©3repyiHe OailaHbic Typhe
ar3ayap ecyi MEeH JaMybl Ke3eHIEpIHIeT1 e3repicTep.

I'ennep apeiidpi — ke3meiicox cebemnTepi ocepiHAe TMOMYIANNS TEHETHKAIBIK
TY3UTICIHIH 63repyi — FTeHETHKAIIBIK aBTOMATHKAJIBIK KE3CH.

TI'ennepai kaonaay — kesneren JIHK Oesterin BekTopiap KypajagapbiH KOOCHTY.

I'enogonx — momynsiys KypambiHa KipyIIli arF3aiapIblH TeHIep KUHAFbI.

I'enom — xpomMacoMaapHbIH rarion XXHHAFBIHAAFbI TeHIEP YUBIMBI.

HNuTepdepon — BupycTH ayblpyJapblHa aF3a acyllanapblHaa maiaa 0omaTeiH
aKybI3.

Kanayc yana — xacymanapbIHbIH O6J1iHyiHEH naiiaa 6osiFaH, mamMaibl MaMaH/1aH-
JBIPBIIIMAFaH jkacyliajgap cajiMarbl.
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KapuoTun — on Hemece OyJ1 Typre ToH 00FaH XpoMacoMa KOJUIEKIHS OenTiiepiHiy
KUHAFBI.

Kopaon (Hemece triplet) — cute3nenreH akybI3ra €HII31UIII )KaTKaH TYPAKThl MM
Oip aMHUHOTTETIH KOATAUTHIH YIII HyKJICOTH T Ke3ETiMEH.

KoaoMMHAHTTBIK — reTepO3UroTa ar3a/ia OeriHiH aMaFa IbIFYbIH/A 9p KOCAPIIbI
QJJIETTHIH KaTBICYBIL.

KonBeprenuus — TybICbl 00IMaFaH TYpJIep/e YKcay CHIPTKBI OpTa JKaFIaiiapbIHaa
’acayra KaJbllITaCy CUIIAThIH/IA YKcay OeNriIepiHiH epKiH TypAe JaMybl.

JImzue — nu3ocoma Hemece Oacka areHTTEpAEri epyTIMIUIK €peKIIIiriHe ue
OonraH epMEHTTEp dcepiH/e KacylalapIblH KeMIpllyi HeMece epil KeTyi.

JIn3oreH 6akTepusi — FTeHOM KypaMbIHJa HO(hao mpodar TYTKaH OaKTepus.

JImsorenuss — Gakrepodartin O6akrepus reHoMuHe npodar TypiHIe kailiachln
aIyBl.

MaHrycT — KBIPTKBIII CYTKOPEKTLJIep KypaMbIHBIH Cycapiap TYKbIMIAChIHA THICTI
KaHyap.

MoHox10HAaT aHTHAeHe —01p TYp aHTHICHE XKacyalapbIHBIH PaK KacyIlaiapblHa
OylaHaacThIPy apKbLIbl AJIBIHFAH TOMOTEH aHTH/ICHE aKybI3 MOJIEKYyJIalaphbl.

IMapTeHorene3 — >XBIHBICTHI KOOCHIO Typisi OOJNBIN, MYHIA aHAJBIK >KBIHBIC
yKacylanap ypelKTaHOail JaMubl.

MoauTunuk — Oip Typre KipeTiH ar3anapablH Typl yiarije 0omysbl.

Ilyoeprar (myOepraT Ke3eHi) — >KBIHBIC JKETUTyi; OCIip ar3ajaFbl OTETiH
e3repictep OOJBIN, OJIapIbIH HOTHIKECIHJE OcIipiM Oanarar jkachblHa JKETEAl KoHE
HOCLI JKaJIFacThIpa ajabl.

Penyknms — oHTOreHe3/iH OacTamKbl Ke3eHIHJIe HeMece ypraKTapAa KaJbIIThl
JlaMbIFaH MYIICHIH JaMbIMaFaH IbIFbl HEMECE KOUBUIBIT KETYi.

PexomOunanT T-IHK — xar JIHK monexynacblH BeKTOp IuIa3Mua KypamblHa
KIpITYJeH aJIbIHFaH T'€HETHKAJIBIK KOHCTPYKIIHSL.

Perporpancno3on—u-PHK marpuiia KkypanbsiHaa €3 YATiCiH CHHTE3/eTI, TeHOMHBIH
Oacka sxkepiHe kemrin eTeTiH Bupyc Topizmi JHK monekynachr.

Caiit — (arbin. site — xep) JJHK monekynacslHIarsl skanfbl3 HyKTe. Byn HykTe
OaphlIl )KaTKaH Ke3€HIe THICTI PECTPUKILINS CANThI, PECTPUKIIHS CalThl, pEKOMOMHAIIHS
CaiThl HEMECE TPAHCIO3UIIMS CAUThI IeN aTajabl.

LenTpoMepa — MUTO3 KoHE Meil03 OeniHysep Ke3iHae OeiHy YPIIBIFbI JKINTEP
OipireTin xpomacoma OeJiri.

Takcon — xyienik KaObUIZaHFaH ar3ajiap TONTapbl (MbICANbI, TYpP, YpIIakK,
TYKBIMACTAp).

Tu-naasmua — arpodakrepusi KacylIachblHIAFbl 6CIMIIKTEPE 1CIK aybIpyJIapbIH
KEJTIpII MIBIFapyIIbl TUIA3MU].

Kyiie — (rpekme OytiH, OeiikrepmeH Ty3uireH; Oipiryi) — Oip-OipiMeH
OaiimaHpIcKaH, Oenriii 0ip OYTIHIIKTI KYpalThIH KONITETeH IEMEHTTE.

Buapa — KbIpTKBIITap TYBICBIHBIH Cycap Tapi3Aiiep TYKbIMIACTapblHA THICTI
Cy/la J)KacalThIH KaHyaplapablH O1p Typi.
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Iaiinananyra OepinreH OKyJbIKTBIH ’KarJaiibIH KOPCETETiH KecTe

OKYIBIKTBIH
OKyUIBIHBIH vy ChIHBII OKyNBIKTHI ChIHBII
Oky rmanananyra . .
aThl, ! . JKETEKIIi- | TalCBIPFAHJAFbl | JKETEKIIi-
KBUIBI | OepinreHeri . . .
(hamMunusChI CIHIH KOJIBI JKarIanpl CIHIH KOJIBI

JKarIanel

ITaiinananyra OepiiireH OKyJbIKThI OKY KbLIbI AAKTAJIFaHIA
KadTapbin Tanceipaabl. ZKorapbiiarbl KeCTeHi ChIHBIN JKeTeKImici
TeMeH/1eri 0arajiay KpuTepHci Heri3iHae TOJIThIPaaAbI

Kana OKynBIKTHI QJTFAll PET Malgananyra OepiareHeri xKaraa.

Myxka6a OyTiH, OKYJIBIKTBIH HET13r1 OeJliriHeH a)KblpaJMaraH.
Kakcnbl Bapnbik napaxTapsl 0ap, )KbIpThlJIMaraH, KOILIEreH, 0eTTepite
*a30araH koHe chl30araH.

Myxkaba e3inreH, a3fgan KaHa ChI3bUIFAH, IIETTEPl KEHUIreH,
OKYJIBIKTBIH HETI3r1 OeJiriHeH axKplparaH kepiepi Oap.

Oprama .
[lafigananymbl >KaFrblHAaH KaHaFaTTaHAPJBIK IKOHJEJITEH.
KyuibiaraH, keii0ip 6eTTepi ChI3bUIFaH.
Myxkaba ObUIFaHFaH, CBI3BUIFAH, OKBIPTBUIFAH, HETI3T1
Hawap OeJIiTiHeH aKparaH HEMECE MYJIIEM KOK, Halllap KOH/ICITeH.

berrtepi XbIpThUIFaH, MapakTapbl >KETICIEN 1, ChI3bIN, OOs
tactarad. OKyJbIK KaJllblHA KEJITIPYTe KapaMmanibl.






