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buonorus (TipuigikTaHy) — TIPpUIUIIK TypaJbl FBUJIBIM, OJ I'PEK
Tininae “bios” — Tipminik, “logos” — imiM (FBUIBIM) JAeTe€H MarbIHAHBI
6inaipeni. buonorus tepmunin FeuibiMFa 1802 XbpLIbl (paHIly3 FAIbIMBI
K.b.Jlamap men Hewmic ranbsiMbl 1.P.TpeBupanyc enrisred. buonorus
— JKaJmnpl TipUIUTIK, OHBIH IIIIIHIEPi, TY31JIiCl, TaMy 3aHIBUIBIKTapPbI
JKOHIHIET] FBUIBIM OOJIBII TaOBLIAbI.

BuonorusiHelH 3epTTEy HBICAHBI — BHUpPYyCTap, MUKpoar3ajap,
cCaHBIpayKyJlaKTap, ©CiMIiKTep, XKaHyapJjap, agaMmaap, OJdapAblH
Myliejnepi, yanaigapbl MEH jKacylIallapblHBIH KypaMbl, )Kacymiaja
JKYPETiH yaepicTep, aFr3aHblH JKEKe )KOHE TapUXHU JIaMybl, KaybIMIacTaphl,
OJapIblH aHOPraHUKAJIBIK TaOWUFaTIeH e3apa OaiaHBICHI KOHE Tarbl
Oackasnap.

buosorus relabIMAapbl KyHeci. buonorusa szeprrey koHe
Oakplylay HbICAHJApbIHA Kapai OipHenie cajajapra: 6oTaHuka (ecim-
N1KTaHy), 300J0rus (PKaHyapTaHy), aHaTOMHUS (aJaMTaHy), CUCTE-
MaTHKa, IIATOJIOTHS, TUCTOJOTHS, TEHETHKA, CEJIEKIHUs, YMOPUOIIOTHSA,
MMaJICOHTOJOTHS, IKOJOTHS KXKoHe Oackalapra OeusiHeni. boranuka —
©CIMIIKTEp, aJ 300JI0TUs — KaHyapijiap >KaWbIHAAFBl FRUIBIMIAp. Axam
J)KOHE OHBIH JEHCAyJBIFBl — aJlaM aF3achkl MEH MYUIeJIepiH, MylIejep
JKYHeCiHiH Ty31miciH 3epTTeiiai. CucreMaTnka — 6CiMIIKTEp MEH >KaHyap-
JapAblH JKYWeJl TONTaphl KOHE OJIApABIH ©3apa TYBICTHIK KapbIM-KaTbl-
HacTapbl Typajdbl FBUIBIM €KEHIITi cenaepre 5-, 6-, 7- xoHe 8- ChI-
HbIITapJaaH Oenriyi. Byriari tanga OMOJIOTHSIHBIH HETi3T1 OaFbITTaphI:
OMOXUMHUS, MOJIEKYJISAPIBIK Onoaorus, 6uodusnka, reHeTUKAJIbIK HUH-
JKEHEePHs )KOoHE OMOTEXHOJIOTHUS ChIHIBI FBUIBIMAAD JKeJed KapKbIHMEH
naMmbln Oapajbl. buoxumus — ar3aHblH TIPLIUIIK KBI3METIH KYpaWTbIH
XUMUSIBIK 3JIEMEHTTEpP MEH yaepicTep Typalbl, Ouopusuka — Tipi
)KyHeneri (pu3MKaIbIK 3aHIABIJIBIKTAD MEH KOPCETKIMTEpAl 3€pTTECUTIH
FRUTBIMIAP. BHONMOTUSHBIH HET13T1 MiHAETI TIPUIUIIKTIH MOHIH, OHBIH TY31-
JIy €peKIICTIKTEPiH, MIIIHACPIH KOHE AaMYABIH >KaJIbl 3aHABIIBIKTAPBIH
3epTTEeYyIACH TYpaIbl.

Buonorust — HUTONOTHS MEH TeHETHUKA, HYBOJIOLHMSIIBIK 1JIIM, SKOJIOTHS,
MajJ€OHTOJOT U, IMOPUOJIOTHS, MOJIEKYJISAPIBIK OMOIOTUSA, OMOXUMHUS,
Oounodusuka, OMOTreOoNeHOJIOTHS XKOHEe TaOWFaTTaHyAbIH Oacka Ja cana-
JapbeIHJAAFRl O1JIMJEp HETi3iHAe KaJdbINTAaCKaH KelleHlI FhUIbIM. buomo-
TUSIHBIH FBUIBIMU-3EPTTEY 9JlicTepiHe OaKpliay, CalabICThIPY, TAPUXH KOHE
AKCIIEPUMEHTTIK QMIICTEP >KaTaJIbl.
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Bbakpuiay agici. bysr eH anramkel oaicTepaiH Oipi OOJBIN caHaIadbl,
0J1 OMOJIOTHS TOHIHIH aJFallIKbl JaMy KE3€HIHJ€ KEHIHEH KOJIJaHbLIFaH.
OHBIH KOMETIMEH K€3 KEJIT€H OHMOJIOTHSIIBIK KYOBUIBICTHI OeiiHeneyre,
cunarran O0epyre Oosanbl. bakputay ogici OyriHri Tanjaa aa ©3 MaHbI3bIH
JKOMFaH OK. bys oic Tipi ar3ajapIblH MOJIIEPIIiK KOHE carajblK Kep-
CEeTKIIITEePiH cUIarTayaa naijaajiaHbluIabl.

CagbIcThIpy daici Tipi ar3amapiblH TYpJIi >KyHesl TONTap/bIH, aF3a-
JTapablH, OMOTEOIICHO3IapAblH KYpaMIbIK OOJIKTepiHIeri YKCacThIKTap
MEH albpIpMaIIbUIBIKTApAbl aHBIKTAY apKbLIBI OJAapJAblH MOHIH alryfra
HeTi31enreH. bys omicTiH KOMEriMeH ajblHFaH MOJIIMETTEp apKbIIbI
’KacyIia TEOPHsCHl, OMOTEHETHKAJBIK KOHE HOCUIAIK aifHBIMAIBIIBIKTBIH
TOMOJIOTHSUTBIK KaTapiapbl 3aHIbUTBIFEI TAOBLIFaH.

Tapuxu daicTin Ouonorusnaa Koiaaanbulysl Y./lapBuHHIH eciMiMeH
TBIFbI3 OalnaHbIcThl. byn oxic Ouosiorusaarsl TEpeH camaliblK e3Te-
picTep/iiH TyblHJAaybIHA TYPTKiI OonFaH cebemnmmaprrapasl 3eprreiai. Tapu-
XM 9JiC TIpUIUIIK KYOBUIBICTApbIH 3€pTTEYAlH HerisdiHe ailiHanraH. byn
OMIICTIH KOMETIMEH OpPraHUKAaJIbIK JIEMHIH dBOJIOIUSIIBIK 1J1iM1 sKacaJlIbl.

IKcnmepuUMEeHTTiK TIxkipube aaici 6momorusina Opra FaceIpiaapaaH
(O06y Onu nou Cuna) Oacray anrad 6osca, GU3UKaA )KOHE XUMUS FHUIBIM-
JIapBIHBIH OPKEH/ Iyl ce0eTTi KeHIHEH KoJIJaHbliaa 0acTaabl. Ar3anapaarsl
OKHMFa-KyObUIbICTap 0acKa oJicTepre KaparaHla OChl 9JIICIIEH TepEeHIpeK
3eprreneni. XXorapseiga KeaTipiareH mbicanaap OyriHri Tagma OuWoIo-
TUSIHBIH THICTI cajajlapblHAa KCHIHCH KOJIJIAHBUIBIIT Kejeai opi OipiHiH
OPHBIH €KIHIIIC1 TOITHIPHIN TYPaIbl.

Buonorussuei agam emipingeri peJi. XKannbiOMOJIOTUSIIBIK 3aH-
JNBUTBIKTAP XaJbIK HIApYyalllbUIBIFBIHBIH TYPJIl canajllapblHAAFbl CaH KHJIbI
npooéiieMaiiapApl Ienry/e KeHiHeH naiaananbsuiansl. Kenemekre Ouoio-
TUSHBIH 1C JKY31HJIK MaHBI3Bl OyJIaH Jia apTa TYCETiHI ce3ci3. OUTKeHi
)Kep JKY31HAEri XajdbIKThIH CaHbl XBUIJIaH-KBLIFA apThill Oapanbl. Al
OYJI XaJIBIKTHIH a3bIK-TYJIK IEH KHIM-KeIIeKKe JIEreH CYPaHBICHI OyaaH
opi apra tycyiHe ceben Oonanbl. COHABIKTAH Ja MUKpOar3ajaplblH,
OCIMIIKTEp MEH KaHyapJiapJblH OHIMILIIT )KOFapbl ITaMIapbIH, CYPbII-
Tapbl MEH TYKBIMJAPBIH OHIPY/IIH MaHBI3bI OJIaH dpi apTa Oepemi.

1.| Bruonorus FeUIBIMBIHBIH 3€PTTEY HbICAHBI HeJIep?

2.| Buosiorus FeUIBIMIAPHI JKYHECIHE KaChl FBUIBIMIAD €HETI?

3.| buonorus FBUIBIMBIHBIH 3€pTTEY 9MIiCTEpl KOHIHAE Mariy-
MaTrTap KenTip.



OPTAHMKAJIBIK 9JIEM TYPAJIBI MOJIIMET

J_jl TipmiTiKTIH KaJNbl 32aHIbLIBIKTAPbI

|'-1:I A¥3aapAbIH aJIyaH TYpJiiiri

- TIPIILIIKTIH JKAJIIBI 3AHIbLIBIKTAPBI

§ 1. Tipi ar3anapabiH 63iHe TOH epeKuIeJdIKTepi ]

Tipi ar3anap caH anyaH OoiyblHa Kapamai, oJapAblH OapIiiacel
YKacyIIaJblK KYPBUIBICKA W€ JKOHE YKCAC XUMUSIIBIK JJIEMEHTTEP
MEH 3aTTaplaH Kypaniaasl. JKacywa — TipumidiKkTiH OapibIK
KaCHETTEepiH KaMTHUTBIH €H yCak OeJIlIexK.

A¥3a MEH CBIPTKBI OpTaHbIH apachblHIa YHEMIi 3aT MeH dHEPrus
anMacysl xypeni. Tipi aF3ajapablH MaHBI3Ibl KACUETI — KOPEKTIK
3aT MEeH KYH HYPBIH CBIPTKBI DHEPTUs KO3l peTiHAe maigalaHysbl.
DOuHeprus Oip ar3ajaH €KIHIII aF3ara OpraHUKAJBIK 3aT TYPiHAE
Oepinemi. AF3aaarbl 3aT ajaMacydblH HET131H aCCUMUIISIIUS >KOHE
IUCCUMMIISILIUA yAepicTepl Kypaiiabsl. Keilibip 3aT ar3a TapanbiHaH
urepisice, 0acka 3atT, KepiCiHIIe, ChIPTKA MIBIFaphIN Xidepinedi. 3at
aJMacy ar3ajiarbl )KacyllajlapJblH KaiTa KajlmnblHAa KeIyiH, OCyiH
YKOHE KYMBIC 1CTEyiH KaMTaMachl3 €Te/l.

Bapabeik Tipi ar3a Kopexkmeneodi. KoOpekTeHy — CBIPTKBI
opTamaH KOPEKTIK 3artapabl urepy. Kopek OapabIK Tipi ar3ajap
YIIiH KaXeTTi, OWTKEHI OJl aF3ajaFbl )KacylialapAblH KalTa
KaJmblHA Kellyl, ecyl )KoHe 0acKa KemnTereH yjaepictep (akTOpbl
pEeTiH/e 3aT MIeH YHEPTUSHBIH KaliHap Ke31 OOIbIN eCenTene/I.

Tipi ar3anapablH TIPUIJIIK KBI3METIH caKTamn TYpy YIIIH Y3/1KCi3
3Heprus Kepek 6onaapl. DHEPrUsl THIHBIC ATy YACPiCiHAEC KOPEKTIK




| 6 | OPTAHMKAJIBIK ©JIEM TYPAJIbI MOJIIMET | I BOJIIM |

3aTTapJblH HEri31HEH OTTEriHIH 9CepiMEH blAblpayblHaH OeJiHIN
MIBIFAa/Ibl. 3aT aJMacybIHBIH HOTHUIKECIHJIE aF3ajiapjia KepeKci3
3arTap MIOFBIpiIaHaabl. MyHIall yIIbl 3aTTapabl ar3ajiaH IIBIFapbI
Kkibepy 6enin wwvizapy yoepici nen aranansl. Tipi ar3amap eceoi
JKOHE damuodsl. OCy ar3ajiap TapamnblHaH KOPEKTIK 3JEMEHTTEeP/Il
urepy eceOiHEeH Ky3ere acajbl.

Af3anap ChIpTKBI OpTajia >kKoHe ©31HJe OaKbUIaHATBIH OapIIBIK
e3repicrepre cezimman Oonanbl. O yIIiH KacblUl OalabIpiIapabIH
KYH COyJIeCl 9cepiHe peaKUMSACHIH KOPCETIN OTY/1H 631 »KEeTKIJIIKTI.
Jlemexk, Tipi ar3anapaa Ko3ebluimbslK (dcepieHZiuimiKk) KacueT
6ap. Connaii-ak Tipi ar3anap €3iH-03i OacKapy KacueTiHe e He.
Af3aHbIH KYOBLIIMaJbl CBIPTKBI OpTa >KargalblHA >Kayan peTiHIe
XUMMSIJIBIK KYPaMbIH XKOHE (PU3HOJIOTHUSIJIBIK YAepicTep OapbIChIH
Oenrimi Oip MeJmIepae ycTal TYPybl roMeocTa3ra OaljaHBICTHI.
OJ ChIpTKBI OpTajgaH Keubip KOPEKTIK 3aTTap/ibl KaOblIgayhl,
JKETIIeTeH JKaF/laiiia ar3a e31HI1H IIIKI MYMKIHIIKTEpiH maiaaia-
HYbI, KEPICIHILIE apThIKIIa 3aTTapAbl KOP PETIHJIE CaKTaybl MYMKIH.

Kebinece 6i3 eMip Y3I1KCi3 Ko32anabicmaH KypallFaH JeTeH
KaruaaHbl KoiamaHambi3. IIBIHABIFRIHAA 1a OapiibIK Tipi ar3anap,
ocipece xaHyapJjiap YHeM1 Ko3fanbicta Ooimanbl. JKanyapiap
e3iHe KOpeK Taly KOoHe Kayin-KaTepJieH caKTaHy YIIiH OelceHai
KO3FasibIicTa 00J1ysl KaXkeT. Ko3ramy — Tipl aF3ajapra TOH MaHbI3IbI
KacUeTTepaiH Oipi.

OciMIiKkTep A€ KOo3Fajly KacueTiHe ue. bipak olapabiH KO3-
Faybl ©Te Oasty OOonFaHIBIKTAaH, ASPIIiK O1miHOeH /1.

Tipi ar3anaplablH MaHBI3/IBl KaCHUETTEpPiHIH Oipl Kebderw
Oospin TaOblmanel. byn KacueT — TIPHIITIKTIH €H MaHBI3IbI
J)KaFbl, COHJIBIKTAaH JIa FajlaMIIapbIMbI3Jla ©Mip TOKTaMau bl
(1-cyper). Kebero apkpuibl Tipi ar3ajiap ©3iHe TOH TaFbl Oip Mma-
HBI3Jbl KACUETTI: TYKBIM KyaJjlayMIbIJIBIK MEH ©3TepPTillITIKTI XKY-
3ere aceipaabl. TYKbIM KyaJlayIIbUIBIKTBIH apKachlHAA TYPAIH
TYPaKTBUIBIFBI KaMTaMachl3 eTijiefAl. Al e3reprilliTiKTiH HOTH-
JKeCiHe TYPAIH ajlyaH TYPJLIITrT apTaibl.



Bce yuyebHukn Y3bekucraHa Ha cante UZEDU.ONLINE

Tipi arzanap e Taburar

Tipi ar3anapabin Heri3ri
KacuerrTepi:

3AT AJIMACYbI
KOPEKTEHVYI
TBIHBIC AJIVBI

BOJIIII LIIbIFAPYBI

KO3FBILTHIFbI
KO3FAJIYBI

KOBEIOIL

OCVYI )XOHE JJAMVYbI

Tipi azzanapoviy anyan mypninici.
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Ar3anapliblH 03iH-03i KaanblHa Keamipyi XbIHBICTBHIK XOHE
JKBIHBICCHI3 KO0CI0 yaepicTepiHeH kepiHedi. Tipi ar3amap xkeOei-
reHJIe YpraKTap ara-aHajlapra YKCauThIHbI O€JITiIi.

CeiiTin, Ke0e — ar3ajlapJAblH YKCACTBIKTApJbl KalTa KaJIbl-
Ha KenTipy Kacueri. Kailita KannbiHa KeJITipy apKbLIbl T€K ar3a-
Jlap FaHa eMec, JKacyliajiap Ja OJIapJblH OopraHeuiaiapbl (MHTO-
XOHApUsJIAp, TIacTUaalap XoHe Oackajap) OeJIIHTeHIHEH KEeWiH
aJJIbIHFbLIIApbIHA YKCAc OO0J1aIbl.

O3iH-631 KajanblHa KeNTipy OapiblK ar3ajgap/blH HEri3ri KacueT-
TepiHiH Oipi OOJBIN caHajajbl, OJ TYKbIM KyajdaylIbUIbIK KacHUET-
TEepIMEH THIFbI3 OAMIaHBICTHI.

Oui TaburaTTarbl JICHEJICp MEH Tipl ar3ajap apachlHJa KaHIal
YKCacThIK 0ap?

O TabUFaTTarbl JICHEeJIepTre ChIPTKBI OpTa ocep eTKeHJIe KaHaani
e3repictep OaKblIaHAIbI?

3.| BapnbIk Tipi aF3amap/blH KyPbUIBICHIHIAFEI )KAITbl YKCACTHIK He-
JICH KepiHeai?

4. TipmimikTig Herisri Genrinepin atam oT.

5.1 3aTt jxoHe 3HEeprus ajiMacy JeTeHJie HeHl TYCIHEeCiH?

1.| HenikTeH aCCUMHMIISAIINS MEH AUCCUMUISIUS Oip-OipiMEeH THIFBI3
OaitmaHbICTHI?

2.| HemixTen sHeprus 6ip ar3amaH eKiHIIi aF3ara OpraHHKAaJbIK 34T
KepiHiciHae eTeAi? XKayaObIHIBI TYCIHIIP.

§ 2. TipminikTiH TY3l1y Hopesxkesaepi H

T L]

buonorust FRUTBIMBIHBIH COHFBI JKETICTIKTEP1 apKachklHIA Tipi
ar3ajaplblH, SFHU TIPHIUIIKTIH Op TYPJl Jopexene TY3UITeHOITi
aHBIKTAIAbI. TIPHIUTIKTIH TY3UTIC J9peXenepiH Ka3ipri 3aMaH OHo-
JIOTHsI MOHI MOJEKyJa, )acylla, ar3a, MOmyIsinus-Typ, Ouoreo-
IIEHO3 XoHe Omocdepa nopexenepine Oemin 3eprreiiai. Keninmaep,
TOMEHJE TIPMIUIIKTIH HEri3ri Ty3ijic gopeenepiHn Oipre Kapac-
ThIpaMBbIK.
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Moaexkyaa. Ke3 keareH OMOJOTUSIIBIK KYHeE TY31JiCl TYp-
FRICBIHAH KaHINAJBIKTBI KypJaeii 6ojica ga, MaKpoMoJieKyia-
JapaaH, SiFHUA: aKybI3Jap, HyKJICUH KBIIIKbUIAAPHI, JIMTUATEP KOHE
Kemipcymnap cekinmi 6acka Oipkarap OpraHWKaJbIK 3aTTapaaH
Typaasl. MoJekyna OacKbIIIBIHA Tipl MaTepusiFa TOH KYH coyieci
SHEPTrUSACBIHBIH OPTaHUKAJIBIK 3aTTapMeH OalIaHbIChl, XUMUSIIBIK
SHEepTUusFa allHallybl, SFHU 3aT ajJMacybl, TYKbIM KyallayIIbLIbIK
OesruIepiH OTKI3yl KOHE KYPbUIBIMIAAPAbIH YpHaKTapAarbl TYpak-
TBUIBIFBI CEKIJI/I1 )KaKTaphl OaKbIIaHAbI.

Kacyma. XXacyma Tipi ar3ajapAblH KYPBUIBICHI, 1aMybl MEH
byHKIMOHANABIK Oipiriri 6oabin Tabbutagbl. TipmiIik TY3UTICIHIH
)Kacylia JIOpPe)eCiHZe TYKbIM KyalaylIbUIBIK MOJIIMETTEpaiH Oe-
pifyi, 3aT XKOHE PHEPrusl ajJMacy MEH TIPHIUTIKTIH OipTYTaCTHIFbI
KaMmTamachI3 etuiesni. JKacymanslk Ty3UIIC AopekeciHe Kapail 6ap-
NBIK Tipi ar3anap Oip Hcacywanwvinap >XoHE KOn cacyuianvliap
OoJiblll OOI1HED].

Ar3a pepOec TIPHIUTIK €TEeTiH TYTac sIKH Oip >KOHE KOIl Kacy-
majael Tipi )KyHeneH KypayraH. Kerm jkacymanbl ar3a op TypJl
MIHASTTEPAl OpbIHAAYFa OCHIMACITCH Yjnaigap MEeH MYIIeIepIcH
Kypanaapl. TipmIUIIKTIH aF3ajiblK JIOPEXKECIHIH O1piiri WHIUBU
OOJIBITI CaHAaJIAIbI.

MMonyasimusi. bip TypaiH apeanblHIa Y3aK YaKbIT OOWBI eMip
CYpII KeJjie )XaTKaH, 0acka momyJsiusiapra KaparaHaa alTap-
JNBIKTAal €peKIIeJICHIN TYpaThlH, €PKiH XBIHBICTBHIK KaThIHACTa
OoJbIN, carmanabl TYKBIM OEpeTiH UHAUBUATEP TOOBI HORYAAUUA
nen arananbl. Con OGacKpIITa alFamiKbl SBOITIOLUSIIBIK ©3repicTep
OaKbUIaHAIEL.

Bbuoreoneno3. by TipuIimikTiH eAdyip >KOFapbl HOpeKeeri
TY31TiMi OOJIBINI caHaNaabl J1a, TyYpJiep Kypambl OOWBIHINA alyaH
TYPJi ar3ajiapAbl OJIapJbIH OMip CYpy JKaraainapbiHa OalIaHBICTHI
TYpZe OipikTipeni. buoreoneHo3 nopexeci aHOPraHUKAaJIbIK KOHE
OpraHUKAIBIK 3aTTapAbl, aBTOTPODTHI )KOHE TeTepoTpodTHl ar3a-
Japabl KaMTUAbl. BUOTeoneHo3/1bIH HeT13r1 MIHAETI — YHEPTHUSHBI
YKHHAY YKOHE YJIECTIpYy OOJIBITT TaObIIabI.
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buocdepa — ramammapbiMbI3garbl TIPUILIIKTIH OapiabIiK
KOPIHICIH KaMTHIIT aJifaH, OipmiamMa >KoFaphl Jopekeneri TaOuru
Kkylhe. buocdepanbiy KapamnaiibiM OipJiiri 6MoreoneHo3 0oabln
caHalaabl, AFHU OaplblK OMOTeOleHO3AapAblH >XUBIHTHIFbI
ouocdepanbl Kypaiiapl. buocdepa OackbImbIHAA FajaMIIapIarbl
Tipl aF3ajapAblH TIpHIUIITIHE OallJaHBICTHI OapiIbIK 3aTTap MEH
SHEPTUSIHBIH Ke3CHIK aifHAJIBIMbI OaKblJIaHAIbI.

TipurimikTiH MOJEKYIaJbIK JTOpeKeci JAereHae HeHi TyCiHeMi3
JKOHE OHJIa KaHJIal yaepicTep )Ky3ere acaabi?

JKaHapl TaOMFATTHIH Kacyllla JOPEKECIH 3epTTEYIIH MaHBI3bI
HEJICH TypaabI?

3. | Momynsauusi-Typ nopekecinae KaHngal yaepicTep xKy3ere acaabi?
4.| buoreoneno3 6eH OmocdepaHblH opTachblHAa KaHaal Oailina-
HBICTBUIBIK Oap?

_ AF3AJIAPIABIH AJTYAH TYPILIITT

Famammapsimbizgarsl Tipil ar3ajap IIbIH MOHIHJAE ajlyaH
Typiai. Onap XKep mapbslHBIH TYKOip-TYKIipiHEe Tapam KETKEH.
Byriari tTagma ranpiMaapablH OachklM KOTIILIIrT )ep OeTiHaeri
TIPUIJIIKT] MIAPTTHI TYPJE €K1 TOIKA: ©OMIPAIH >Kacyllachl3 KoHE
)Kacyuiajbl Typiaepine Oenin oTeip. TipmIidikTiH Kacyliachl3
MiIIiHIHe BHpPyCTap MbIcan Ooja ajmaabl. Al eMIpAiH >KacylIaiabl
MIIIHASP] €K1 YJIKEH dJeMIe, siIFHU SIIPOChI3 — MpPOKapHuOTTapFra
JKOHE SITIPOJIBI — DyKapuOTTapra OeiHen .

§ 3. TipmigikTin kacymacei3 mimrinaepi m

Bupycrap. 1892 xwbuibl opbic FaibiMbl J[.M.MIBaHOBCKMIT Te-
M€Kl OCIMIITIHIE KE€34eCeTIH TeMeKl TeHOLIl Aem arajiaThlH aypy
KO3IBIPFBIIIBIHBIH ©31HE TOH €PEKIICIIKTEPiH aHbIKTaAbl. by aypy
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KO3JBIPAaTbIH BUPYCTApAbIH OaKTEPUSIIIBIK GUABTPAEH (CY3TiJIeH)
eTe ajarblH Kacueti 6ap. Cay TeMeki eCiMIOiriH (UIbTpIEH OTKEH
CYUBIKTBIKIICH yJIaHABIpYFa OoJlael ekeH. ApagaH OipHEIIEe KbLI
oTkeH coH D.Jlepdnep men I1.Dpom yit xaHyapaapbIiHIa Ke3Jie-
CEeTIH ayChUI aypybIH KO3AbIpAaThIHIAAp a OaKTEePHUSIIBIK CY3TiJleH
OTIN KEeTeJl €KEeH JereH KOPBIThIHAbIFa Kemi. Ceiin, 1917 XKblubl
KaHanalblK OakTepuosior d.ne Dpens OakTepusiaapAbl yilaH]Ibl-
paTeiH OakTepuodar BUPYCHIH OWMam TamnThl. By >kKaHaANBIK Tip-
LILTIKTIH Kacymackl3 GopMaapblH, SFHU FHUIBIMHBIH KaHa caja-
Cbl— BHPYCOJIOTUSIHBI (BUPYCTapAbl 3€pTTEHUTIH LIIM) albln Oepai.

Bupyctap agam emipine yikeH Kayin teHaipeai. Omap GipHemie
KYKITAITBI aypyJiapablH (TyMay, KYTBIpY, capbl aypy, dHIehaluT,
MICHICK >KOHE TaFbl OacKajapbliH) KO3IBIPYIIbLIAPEI OOJIBIN CaHa-
nansl. Bupycrap Tek xacyuianapa Tipurik ereai. Omap — »xkacy-
nrajiap inrHaeri mapasuTTep.

Bupycrtap kacymia ceIpThIH/Ia €pKIH XoHE OeJCeHAl TypAae
Ke3aecneini, kebeto KacuerTepl Jie )oK (2-cypert). Bupycrapasig
)kacymiaabl ODIMIIHJEr1 aF3ajapAaH alblpMallblJIBIFBl COJI,
oJIapJIbIH ©3 MEeTa0oIM3Mi OOMMaWIbl, SFHU OJIApJIbIH aKybI3bI
nepoOec cuHTe3/Ie ajJaThblH KaCUeTTePl XKOK.

Kacymansr arzanapaa JIHK >xone PHK cexinai HykiaeuH KbIti-
KbLIapbl Oap, BUpyCTapja ojdapAblH TEK Oipeyl FaHa Ke3lecyi

Cepimmenenrer PHK

Temexi
menoini
supycul
Jcone

OHDIH £
m Y3i]l icl. Temexi TeHOLTI aypybIHA JKamnblpak kacylacbIHIAaFbL
IIAJI/IBIKKAH XKarbIpak. BUPYC KPHCTAIIaphI

Kancun

BupycTsIn Ty3imici.
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myMmkiH. Coran kapau Bupyctap JHK

Hemece PHK cakrtaliTeiH TOmTapfra JIHK
O6enineni. bakrepuodar, ageHoBUpPYC Gachbl
cusikTel Bupycrtapana JHK Oap, JTHK

sHOe(amuT, KbI3aMbIK, KBI3BIJIIIA,
KYTBIPY, TyMay CeKiJAl aypyiaapasl
TyblHIAAaTaThiH Bupyctapaa PHK 6ap
6omanpl. Bupycrap HykIjeonpoTenHaepre
yKcac Gonbelnm Keneni, onap Hykimenmn | Kyipbik
kpnkeuTbiHAH (JIHK HeMece PHK) xone S{ei)ﬁg;men
OHBIH aWHallaChlH KOpIIall TYpaThiH

BUPYC KaOBIFbIH KYPAWTBhIH aKybI3ap/iaH
Typanasl. Bupyc KaObIFbl Kancuo Aen Baxmepuodpaz
arajaabl. GUPYCBIHBIH, MY3ITiCI.

BupycrapabiH KacylniamMeH e3apa
dcepi. JKacymia apanblFblHAAFbl CYUBIK-
TBIKTAH Maifa O0NFaH MUHOIUTO3 BaKyoIbAepl apKbLIbl Ke37eHCOK
’)Kacylla ilIiHe BUpPYC Kipyl MyYMKiH. /lereHmeH, »xacymiara
BUPYCTBIH KipyiHEH OYpBIH >Kacyllla ChIPTHIHIAFbI apHAylIbl aKybI3
— penenTopiiapMeH OaMJiaHBbIC ’Kacay >Ky3ere achIpbiianbl. by
OaiiTaHbIC BUPYCTHIH CHIPTHIH/IA apHANWBI aKybI3Jap apKbUIbI XKY3€re
aceipbiiagpl. Onap xacymia ChIPTBIHAAFBI CE3Tip PEUENTOPIbI
«TaHBIN anaael». Bupycnen OalinaHBICKaH >KacyIlaHbIH Oip Oesiri
nyuTorIa3mMara O1pirimn, BakyoJbre aHananbl. LluTomma3zManbik
MeMOpaHagaH KypaJiFaH BaKyoOJIb KaOBIKIIAchl 0acKa BaKyOJIbMEH
SIKU SIIPOMEH Kochlajabl. MiHE, OChIHAAN KOJIMEH BHUPYC
’KacylIaHblH O0apiiblK O6eJIiriHe Tapalybl MYMKIH.

BupycTeig xacymara Kipin 6apysl )XKYKHaJbIJIBIK KaCHETTI
TyFbi3aabpl. Capbl aypyAbl KO3AbIpaThiH A xoHEe B BHpycTapbl Tek
OaybIp JkacylajiapblHa Kipyl MYMKIH >KOHE COJI )KepJie keOelie anasbl.

Bupyc Ty#ipmikTepiHiH XUHAJIYbl OJapAblH KacyliajaaH
LWIBIFBINT KETylHE ajbln Keaeni. byn ynepic keitbip BupycTapaa
«OKapBUIBICY» KOJIBIMEH icKe acaabl. HoTmxkene »acyiia »KOUbIITaabl.
Backa typaeri BupycTap OypuUIIKTEHYTe YKcac »KOJIMEH OeJiiHedl.

JKaracer

Kanramacer
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MyH1a aF3aHbBIH JKacylrajiapbl Y3aK >KacarbIIITHIFBIH KON YaKbITKA
JIeWiH cakTarn KajaaJbl.

BbakTepusi BuUpycbl — OGakrepuodarrtapblH Kacylara Kipyl
O0ipa3 e3remeney 6onanbsl. bakTepusinapablH KaJiblH jKacylla Ka-
OBIKIIIACHI >KaHyap ’KacyllajdapblHAAFbIIail aKybl3 — PELEHTOPIbI
YKOHE OFaH OipiKKeH BHPYCIIEH Oipre HUTOMIa3Mara Kipim 6apybiHa
MYMKIHAIK O6epmeitni. CoHaplKTaH OakTepuodar kacyniacblHa 1Ml
KEyeK TasKIIaHbIH KOMETIMEH OHBIH OacbhiHa xanrackaH JIHK (skmu
PHK) utepin kiprisineni (3-cyper). bakrepuodartelH reHoMbl
HuToIIa3Mara TyCei, KallCuJ ChIpTTa Kajaabl. bakTtepus kacyiia-
CBIHBIH LIMTOIJa3MacbiHAa OakTepuodar reHOMBIHBIH peayILIhKa-
mUsIChl OacTananbl Ja aKybl3 CHUHTE3JCHII, OHBIH KamCui KaJIbITI-
Tacanapl. ApajgaH Oenriji yaKbIT 6TKEH COH, OaKTepHs >Kacymiachl
>kolblaael. JKerinreHn gar TyHipmikTepi ChIPTKA UILIFAIbI.

BupycrapabiH KeJin mbiFybl. Bupycrap aBTOHOMAbI Tre-
HETUKAJBIK KYPBUIBIM OOJFaHIBIKTAH, KacyllagaH ChIpTTa JaMH
anmaiiael. bomkampaap OoiibiHIIA BUpycTap MeH OakTepuodarrap
TIPIMJTIKTIH Xacymaibl (opmagapbiMeH Oipre mamMbIFaH >Kacy-
IIaHBIH apHAayJIbl TYKBIM KyaJIayIIBLIBIK AJIEMEHTTEp1 OOIBIN ecen-
teneni. Byriari Tagma BHpPYyCTap T€HETHKAJIBIK WHXXSCHEPHUs caja-
CBIH/Ia KEHIHEH Mai1aIaHbIIBIT KeJIed.

—_

.| BupycrapabiH Ty3iaici KaHaai?
2.| Bupyc xacymara KaHga# xKoiaaapMeH oTeai?
3.1 Bupycrap Kanmai aypyiapabl KO3AbIpaabl?

Bupycrap mMen OakTepusiiap apKblIbI TapajaThlH JKYKIaJbl aypy-
Jlap TypaJjbl MAJIIMETTEp KHHA XKOHE aypyJlapAblH ajJAblH ally
OoibIHIIIA KaHJAM ic-IIapajap KOJJAaHY KEPEKTIiri KeHiHJe YChI-
HBICTap 93ipJIe.

§ 4. IIpoxkapuor xacymaJjap H

OpraHuKaiblK QJIEM €Ki YJIIKEH AYHHUere — IPOKapuoOTTap MEH
syKapuoTTapra OesiHeml.
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IIpoxapuoTTap — SAPOCH TONBIK JKeTIJIMETEH ar3ajap, sif-
HU ©J11 HaFbI3 SAPOCHl XOK. TYKbIM KyallayIIblJIBIK Oenriiepi
HykJeoTtuarepae opHanackan. JJHK — ne3oxkcupubOonykiaenH

KBIIIKBUIBIHBIH TTII1HI caKkuHa Topi3ai. JKbIHBICTBHIK KeOeri Oa-
Kbl1aHOaraH. JKacymiaHbelH OopTackl MEH MUTOTHKAJIBIK 101 60J-
Mmanapl. JXKacyma amuTo3 omicimen OeniHexni. XKacymaga miac-
TUJajdap MEH MUTOXOHIpusiap ke3daecneiai. XKacyma KaObIFbI
MYpAHH JIenl aTajaThlH 3aTTaH KypaJjifaH. OJeTTe TaJIIbIKChI3
ar3ajapAblH KehOlp eKiIAepiHAer1 TAJIIBIK KapananbiM TY31JIicTe
O6omanel. [IpokapuoTTapIbIH KONIIUIITT €pKiH a30TThI UTEPE ajlajbl.

KopekTeHy KOpeKTik 3aTTapAbl >Kacyllla KaOBIKIIACHI apKbIJIbI
CIHIpII ajly >XKOJBIMEH y3ere acajabl. AC KOPBITY BaKyoOJIbJepl
J)KOK, TEK KeuJe ra3abl BaKyoabJaep ylublipanasl. bakrepusinap meH
’KachlJl cy OajapIpiiapbl IPOKapUOTTAp OOJIBII caHala lbl.

Bbakrepusiniap. bakrepusinmap — AyYHUEIeEri €,H KapamaibiM,
€H KOHE >KOHE Ke3Tre KOpIHOEUTIH ar3anap, >KacyllachlHJa SIAPO
TOJIBIK XKETIJIMETeH JKoHe Xail kebOero (0esiiHy >KOJIbl) apKbLIbI
cUMmaTTaliajabl, XBIHBICTHIK KOOEI0 X0Jabl kKe3mecmneiai. Keibip
aBTOTPO(PTHIK OakTepusiiaapAbl €cenTeMereHae, ojlapblH KeTl-
UIJIriHAe niaacTuaazap aa OoJMalabl, COHABIKTAH Ojap reTepo-
TpODTHIK XOJIMEH KopekTeHenl. bakrepusimap Oip ’kacyuiaisl,
Kelae XIMm CHUSIKTHI sIKM OyTaKTaliFaH, TOTITAaCKaH ar3ajiap OOJIbII
keneni. Omap minriHiAe Kapau yiike OesiHe/l:

1. Iap Topizaec-kokkTap; 2. Task Topizaec-Oanuiunanap;
3. bypanaa-subpuonaap, cnimpuiuianap (4-cyper).

bakTepusinap Kojancel3 karjauiapaa cnopa IblFapa ajiajbl.
Criopanap ChIpTKbI OPTaHBIH ocepiHe Oipa3 mblAaMabIpaK 0oyabl,
OipHellle XbUIFa MICHiH eMipiH cakTan Kajlanabl. Ojap HeriziHeH
KeJI MEH Cy apKbuibl Tapaianabl. COHABIKTAH Cy MEH TOINBIpaKTa,
KOPEKTIK OHIMJIEp MEH TYPFBIH MEKeHHepAe OakTepusiap Kol
yuisipaiiapl. CoHbIMEH Katap OakTepusiiaapAblH €pKiH OTTEKTI
opTazia eMip CYpPEeTiH a’3poOThl, OTTEriCI3 OMIip CYPETIH aHA’POOTHI
JKOHE aypy KO3ABIPFBIII TYpiepi ae 6ap.

KayinTi aypy KO3IBIPFBIII 6aKTepI/I}IJ'IapI[BIH apachlHIa OKIIe
aypyblH KO3JBIpAaThIH TasiKlla Topi3zJec OakTepusira KapCchl €M-
ey oJiCTepl MEH THICTI Adpi-gopMmexrTep Oap. Emimizge exre
aypybIHBIH aJiABIH ajly MEH OFaH Kapchl Kypec XYprizy Mak-
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caThlHJA apHaAWBl JUCITAHCEPJIEp KBI3MET KOPCETIN XaThIp.
Tyb6epkyne3 — »ail JaMHUTBIH aypy, OakTepusjiap apKbLiIbl Te3
TapalThIH KayilTi aypyJiapFa eJIET, ThIPhICKAK, KYWIIpri aypylapblH
MBICaJ €TIIl KepceTceKk Oonaapl. ONeT aypybIHBIH maiiga OoiybIHA
cebenkep OakTepusigap ThIIIKaHIAp MEH €reyKYWpBIKTapiaa
JKacalThIH OypreJiep apKbUIbl Tapaiaibl.

Ka3zipri ke3ne mMemiiekeTiMizie XyKnajbl aypyjiap Kaymi KO-
vpirad. Cy KoHE a3bIK-TYJIK eHiMaepl yHemi Oakbuiayga. COHBI-
MeH Oipre cy KyObIpbl Cylaphbl Cy3TijieH oTkizuieni. Je3undexuus
JKYMBICTapbl K€H Kejemje Xyprizineni. byn camana caHnutapibik-
AMUACMHUOJIOTHUSIIBIK CTaHIUsIap OCJICEeHAUIIK TaHbITyAa. Aypy
TapaTylibl OakTepusiapra Kapchbl Kypec JKYPTi3ydiH mapa-Tocij-
nepiHiH Oipi — aJablH aja eKIe ery Oombin caHamaabl. ErTy
apKbBIJIbl CY3€K, KOKXOTEI, Cipeclie CHUIKTHI KayiNnTi aypyJapablH
aJIbl aJbIHAIBI.

BakTepusnap taburarTa XOHE ajgami3aT TIPUIUIITIHIAE ©Te
MaHBI3Abl poJ oWHaWabl. OmapAblH oOpi Magandbl, Opi 3USHIBI
)kakTapsel O0ap. [laiiganel )kaFbl — OpPTaHUKAJBIK 3aTTapablH
BIABIpAybIH, HIIPYIH J)KOHE allyblH 1CKE achlpaabl. Op TypJi
aIbBITYy KOJIAaphl CYT OHIMAEPiH AaiibiHAay/a, KUSIpP MEH OpaM-
JKaInbIpaKThl KOHCEpBLJEye, )KEeMIIOIl OCIMAIKTepiHEH CypJieM
OacTeipyna maimananbuiafgbsl. COHBIMEH KaTtap COUPT IEH CipKe-
Jep ajyla, TallIBIKTapAbl a)kplpaTyla Aa OakTepusiapablH
TYpJEpi KOJAaHbLIadbI.

Taburarra aBTOTpOod OakTepusiiap na 6ap. ABroTrpod OGakre-

o
@@

L
* 0,1 mm i

' 4-cyper. ' Bbaxkmepus scacywanapvinviy niwiinoepi.
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pusiiap OpraHUKaJBIK 3aTTapJbl TONTACTHIPY KAacHUETiHE HE.
On yuiiH KYH DHEPrusiChl KU XUMUSIIBIK dHEPrus nmaiaaiaHbl-
manbl. Al KehOl1p TypJiepl TOIbIpakKTa XaTKaH KyHWae-aK epKiH
a30TThHl Urepe ananel. TyHiHal GakTepusyiap XKbliIblHAa Oip Iek-
tap xepaeH 200 kr-ra aeiin a3oT xkuHaiabl (5-cypet). bakre-
pUsIIapJblH KbI3MET1 HOTHIXKECIHJ/IE TaOuFraTrTa a30TThIH aMHAJIYBI
ICK€ achIpbIIabl. 3USHABI KAaKTaphl — ajgamMaap/ia, 6CIMIIKTepae
J)KOHE JKaHyapJiapaa TYpJil KayinTi aypyJiapabl IIbIFapaabl KOHE
TapaTtanabl (mapa3uT OakTepusijgap), a3blK-TYJA1K ©HIMJIEpPiHIH
Oy3puTybIHA ceOen Oomanel (canpoduTt OakTepusiap).

Kacpia oaaasipaap. byn OenimMre kipeTiH Oanawsipiap —
OCIMJIIKTEp AYHUECIHIH €H KOHE OKUIJAEpl, ©31HIH ©Te KapamnailbiM
KYPBUIBICBIMEH Oacka OanawipiiapiaaH epekureneHeni. Kacwin
Oanmpipiiap — Oip ’kacymiajbl )KOHE TOIT OOJIBITT ©Mip CYpPETiH
ar3aliap, KeI jKacylIlajibl OaJaabIip-
JapAblH OKIJIAepl Ty3y HeMece
OyrinreH, TinTi OypaHaa Topi3ec
niminge 6onansl. XXacymanapna | brpwasme
op TYPJIi TUTMEHTTEP Ke3Iecenli, fnczuni;;::s{mm
Oipak oJxapAbIH apachlHIa KOK Oazbt myiiindi
(puKOMAaH MEH XKacChbll XJAOPODMIT | Gaxmepusnap.
NMUTMEHTTEP1 KO6Oipek Oomasabl.
XKacein Ganawipiaap OakTepusiiapra
yKcac, JKacylIachbIHBIH Y3aK Kacarblll OOJIiri siapoFra, Tarbl Oacka
’)Kacymia opraHouaTapbiHa OeninOeren. JXKacyma KaObIKIIach
NMeKTUHHEeH KypaiaraH. XXacymanga doTtocuHTEe3 ©HIMI peTiHIE
aKybI3 TYHIpHIIKTEpl KOp 3aTTapbl peTiHAe >KuHaaabl. XKachli
OanmapIpiiap oJ€TTE >KAaCyIIaChIHBIH €Kire O0ejiHyl apKbUIbl KeOe-
rieni. OgaH ThIC OGanabIpIapAbIH KIM CHSKTHI OKIJIASPl KINTEPiHIH
Oipuemnie OesiekTepre 0eOJIiHY1 KOJBIMEH, SFHHU ITOPMOTOHUSLJIAP
KOMeTriMeH kooeiie/l.

XKacwin Ganawsipiaap TypiHIH Oip Xacymalbl ©KiJdJgepiHe
xpokokThl (Chroccoccus), xin Topi3zaec KOpiHICTeri eKijJaepiHe
occusaaropusubl (Ossillatoria), KkooHUA TYpiHIETl ©KiJAepiHe
HOCTOKTHI (Nostoc) kepceTyre Oonaasbl.

OccugaTopusi — Kai XIiN CUSIKTHI, )KaOBICKaK Mepaeci XKOK
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)kacymia, eHi OoiibiHaH Oipa3 ynkeHaey. OccunaTOpUsSHBIH XKiOi
neHecin Oo¥mam Oip Typil TY31IreH kacyliajapAaH KypaJFaH
(6-cypet). HluTonma3zmMacsl TycCi3 HeHTPOMJIa3MaFa >KOHE oparll
TYpaThlH TYCTiI XpoMartomjaa3mara Oemnineni. Occunaropus xi0i
YKEKE ropMoroHusijiapra 6eJiiHy )XoJabIMeH kebeieni.

TabGurarTa OCCHJIATOPUSHBI Cajbl €TUITeH ajKamnTapAaH, Mmai-
LIBIK CyJapAaH, dyi3/Iep MEH KOJIASpPICH Ke3aecTipyre 0oabl.

HocTok — Tom Oonapln TipHIiJiK eTeTiH Oanabipiap, ojap
J)KaHFaK HEeMeCe aJXOpbl KeMICiIHIH YJKCHIITIHACH, KaObICKaK
KaOBIKIIeH KanTajdfaH. byJ TomTarsl map Topi3aec kacymiaiap
MapyKaH CHUSIKTBI, 9p TYpii OypainraH, XKill Topi3aec KepiHicTepe
opHastacasel. HocTok TOOBI KeOiHece Taylibl aydaHaapaa, Oyiak,
cali )KoHe apbIKTap/a KeH TapanraH (7-Cyper).

CheIpTKBI KOpiHICI XKaFblHAaH KapalalbIM >Xacbhlia Oajablpiaap
CBIPTKBI OPTAaHBIH KOJIAWCHI3 KalJlapblHA OCHIMAEITII KeJaeIi.
CoHIBIKTAaH J1a oJlapAbl TYIIBI XOHE allbl CyJlapAaH, TOMBIPpAK
OeTiHEH KOHE KaiHap OyJlakTapaaH Ke3AecTipyre 0oabl.

A ¢ cblpmKbl Kepinici;
O ¢ mannomnely yaKeiminzen
0ip Genizi.

Occunamopus.

2— Bbuomnorusi, 9-ChIHBIIT
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OpTanbik A3usi meaAepiHAe Kachll OaaabIpiaap TOMBIPAKTHIH
naiiga Gony ynepicine Kateicaabl. Onap atMmocdepanarbl epKiH
a30TThI UTEPEi )KOHE TONBIPAKTHI a30THEH OaiibiTanbl. JKanoHus
MeH KpITalijla HOCTOKTBHIH KeHOIp Typiepl KOpeK peTiHae Kojaa-
HBLITA]TBI.

1. | TIpoxapuoTTap Aen KaHJail ar3anap/abl aiTaasl?
2.| BakrepusuapablH Ty3iJici KaHaai 6onasr?
3. | BakrepusutapaplH KaHaal maianbl )KoHe 3UsTH bl KaKTapbiH OlneciH?

ABBIK-TYJIIK OHIMIEpiH OaKTepHUsIIap IbIH 3UsTH/IbI bIKIIAJbIHAH KaJlall caKTayFra
0ONaTHIHEI Ty paJIBl ©3 MiKipiHII O1IIIp.

BbakrepusnapapH bIKIAIBIMEH KaHal ay pyJIap KeJil IbIFaTbIHBIH XKHE OJIapFa
Kapchl KaHal mapanap KoJIJaHy KepeKTiTiH TyciHaipin oep.

3. | Aysin mapyambInbIFel eTiHACPIH KETINAIpyae OakTepusnap KaHIal pe
OWHANTBIHBI Typabl )ka30a MaJIiMETTEp AalbIH/IA.

§ 5. DykapuorTap — eciMaiKTepAiH ajJyaH TYPJIiJIiri ﬁ

- -

Kaszipri ke3zme eciMIiKTep €Ki TYpJii: TOMEHI1 CaThUIbl ©CIM-
JIIKTEP KOHE >KOFaphl CaThLIbl OCIMIIKTEP OOJIBIN 3€pTTENE/I].

1. TemeHri caTbliIbl 6CIMIIKTEpP OpraHUKAJIBIK OJIEMHIH Oac-
TanKbl caThlIApBhIHAA Makaa oonrad. Onap CyJsibl opTaja SIKH bLI-
FAJIZIBI JKEepIIEpae ocyre OeHiMIeNTeH, dBOJONUSIIBIK 1aMy Oapbl-
CBhIHJIa KAKChl KETIJIMETeH, Ka3ipri KyHre AeliH keibipeyrepi
KapamnaWblM KYpPBLJIBICBIH CaKTall KaJiFaH. TOMEHT1 caTblIbl ©CiM-
IiKkTep Oip Kacymialibl, TON KYpPaWTBhIH KOI acyIllallbl aF3ajiap
OOJIBITI caHaJajbl, ACHEIEPl yJImajgapra XKoHe Mylesepre OeriH-
O0eren. COHIOBIKTAaH OJIApABIH JACHECIH cammana ik mauaiom Jei
aTanabl.

Bip xacymanbl eciMaikTepae Tipi ar3ara TOH OapibIK TIpUILTIK
KacueTTepi Oip ’kacymaja icke acajabl. TonTacKaH >Karaaniapaa
TIPUIUTIK €TeTiH ociMIiIKTep Oip KOHE KOl )Kacyllajabliap apachlH-
Jla TypaThlH ar3ajiap OoJybln caHajiaasl. MyHIal ar3aiap Keuoip
kacymajgap TOObIHAaH KypajfaH, €3 AepOecTIiriH cakTaraH Kyize
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TIpIIUTIK €Ty TapanblHaH Oip-OipiMeH OallaHBICTHI €KeHIr1 Oaii-
KaJjiaapl. AN KeIl )KacylIaJbl TOMEHT1 CaThLIbl O©CIMIIIKTEP/IE Kacy-
mIajiap apacblHAaFbl TIPIILUTIK MiHJIETTEPl ©3apa OeiHedl.

2. Korapsbl caTbljJbl 6CiMIiKTepai IBONOUUAIBIK J1aMy
JKaFbIHaH OipIiaMa jkactay Aeyre OoJajbl.

Kenteren »korapsl caThlibl 6CIMAIKTEPAEC cabakK, JKaIbIpak XKo-
HE TaMbIp CUSIKTHI BET€TaTUBTI MYIIEJIEp AaMbIFaH, COHbIMEH Oip-
re yimanapra 6eninyi ae 6akwsutaHaael. Omap cadak rHncanviparKmol
ocimoikmep nen atanajnpl. Kem skacymaibl ©CIMAIKTEPIiH JAeHEC]
TIPIWIIIKTIH TYPJl MIHJIETTEPIH aTKapaTblH OipHeIle TypAeri »a-
cymanapaan KypanraH. JKacymanapeiablH Oip-OipiHEH MmimriHi
MEH KYPBUIBICHI KaFbIHAaH albIpMaIbLIBIFEl 0ap. XKacymanapabig
KETi1NTyl MeH OeliMenyi apKblIbl ojapia OapibIK TipHIiIiK KY-
OBUIBICTAPBI, IFHU KOPEKTEHY, THIHBIC ally, 6Cy, KOO€I0 KOHE TaFbl
Oackamap >Ky3ere acajipbl.

OciMmaikTepain Taburar nmeH ajaam Tipmjairinaeri MaHbI3bl.
Ocimaiktep KabaTbl Omocdepana TipHIiIiKTI Oackapyaa MaHBI3-
bl pen oWHakabkl. O KEepiH ra3 ajiMacyblHa, Cy Tele-TeHJITIHE,
aya pailiblHa ocep eTeli, TONBIPAaKThIH Maija OoJybIHAa KAaThICAbI.
Ownbl kyMpeyneH cakrtaiabl. XKanyapaap AyHHECiHIH TIpLIUIITIH
Oenrimen Oepeni. OciMaik OWMOJOTHUSIIBIK OpTadarbl 3aTTapIbIH
aillHaJIBIMBIHJIA, SIFHU aTMocdepa— TOoNbIpaKk— Tipl ar3a xKyHeci-
He OejiceHe KaTbIicaAbl. OCIMIIKTEPiH KOpIlaraH OpTaHBbIH Ta3a-
JILIFBIH CaKTayJla MaHbBI3bI YIIKCH.

OcimaikTep AyHHUECI op TYpPJi MHKiI3aTTapAbIH (a3bIK-TYIIIK,
KeMIIIOM, YJIKEH JOPi-IOpPMEK, KYPBIJIbIC MaTepualiapbl KoHE
T.0.) KallHap K631 OOJBII ecemnTeieai. AlamM3aT eKeJJICH kabailbl
OCIMIIKTEp/Il ©31HIH KaXXEeT1H KaHAaFaTTaHIBIPYy YIIIH Tai1aIaHbIII
kenred. Hotuxene taburu ecimaikTep KabaThel Oy3blIFaH, aji Mmai-
JTaJTbl ©CIMAIKTEP/IIH KOPHI a3aibIll KETKEH.

Kazipri moyipaeri eH yJikeH AIATIpiaikTepnaiH Oipi — Taburar-
Thl KOpFay >KOHE OHBIH peCcypCTapblH TUIMJI NaiigagaHy OOJbII
cananaapl. Ocel OIATIpIIiK KeHOIp MeMIleKeTTep ayMarblHIa FaHa
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emec, 0apJIbIKk MEMJICKETTEp apachlHa menriayi kepek. Eremenni
O30ekcTaH PecriyOnukaceiHAa TaOUFATTHI KOpFay, COHBIH IIIIH/E
OCIMIIKTEep AYHHUECIHIH CaH aJlyaHABUJIBIFBIH CAaKTay MEMJIEKET
KaMKOPJIBIFbIHA aJIbIHFaH XKoHE OipHelle 3aHaap KaOblIJdaHbIMN,
ic-11apa’sap »kacajraH.

—

DyKapuoTTap Aen KaHal ar3ajiap/ibl anTtaabl?
2.|OciMaikTepai KaHaai Tontapra 6enyre 6omnanpr?

3.| TeMeH caTBUIBI )KOHE KOFAPHhI CATBLIBI OCIMIIKTEPre KaHaamn
OCIMIIIKTEP KaTaIbl?

N

J

CanplpayKyJaKTap ImjiacTuaajlapbl )KOK reTepoTpodTHIK aF-
3ajapra xatanapl. Onap keHe ar3ajiap Oombin ecenrtenenai. CaHBI-
payKyJjakKTap InapasuT XoHe canmpodUT KyHiHAe TIPUIUIIK eTexdl.
CanpipaykyiaktapasiH 100 MbpIiHFa KYBIK TypJaepi Oap. Onap cy
OanapIpaapblHaH XJIOpOUIIHIH OoaMaybl, ajl OakTepusaapiaH
sapora ue OOJIYBI KarblHAH epekmelieHin Typaasl. CaHbIpay-
KYJIaKTapJblH BEreTaTUBTIK ACHECI MuUye/Iuil e atajianabl, O
alpBIKIIA XKINITEP, IFHU 2Ugpaiap >KUbIHTBIFBIHAH TY31JITCH.

CanplpayKyJaK MUIEIIIN1 KOPEKTIK 3aTTapAbl OYKiJd AeHECIMEH
copbinl ananabl. Munennniije crnopa »KacauTbhlH MYIIEJEep namaa
oomanbl. KeOeroi BereTaTuBTIK, >KBIHBICTBIK, KOHE JKBIHBICCHI3 JKOJI-
JTApMEH KYy3€ere acalbl.

MunennuaiH KypbUIBICEI MEH KOS TOCUIiHe Kapail caHbIpay-
KYJIaKTap TOMEHT1 CaThUIbI CaHbIpayKYJIAKTap KOHE KOFaphl CaThI-
JIBI CaHBIpayKyJlaKkTap OOoJIbINl ekire OeniHeni. TeMeHT1 caThIIbI
CaHBIpAyKYJaKTap MUICIUIMIHAC Keaeprijep OoaManbl, )KBIHBIC-
TBIK KOOCK0 ne cy OanawIpiaapblHAaFbIAali Oomaabl. JKoraphl ca-
TBUIBI CaHbIpayKyjdakTap (ICHUIIUI) MUIEIIINI TOCKAYbIJIAbI, SFHA
KOII JKacymiaiibl 0oaasl (8-cyper).

AMBITKbI CAHBIPAYKYJaFbl — Harbl3 63 MHUICIJIHIHE HE
eMec, JAeHeci Oesek-0esek jkacymanapaaH Kypaiaael. XKacymia-
Chl Oip AAPOJIBI, COTaKIIa MimriHAe Oonanabl. byn canbIpayKyJiak
OYpIIIKTeHY apKbUIbI KeOeiemi. bypmikTeHy HOTHIXKECIHAC Taii-

§ 6. Canplpaykyjaakrap AyHueci
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na OoNFaH jXac ’kacymajgap y3ij-
Me# TYpBI Ti30ek xacabl. Omap |gen
KAaHTTHl OpTaja TIPMIIJIIK €Te/Al |xacymas
(9-cypeTr). AMWBITKBI caHbipay- | M
KYJIaKTapbl KbI3METIHIH HOTHXKECIH-
JIe KaHT CIUPT MEH KOMIPKBIIIKbBLI
rasplHa bIABIpalabl. byn KyOblabIic
cblpa MEH 1Iapal eHJipiciHae
)KOHE HayOaWIIBIIBIKTA alpbIKIIa —
MaHBI3/IBI. CnupTTi ampITKaHAa Canmpayrgn il {00
0o0JIIHIN MBIKKAH DHEPrus allbIT- MUKDPOCKORNEH Kapazanoazol
KbUJTApABIH maija OOJybl YIIIH aca | Kepiici.

KaxxeT. HayOalmpIabIKTa KaMbIpFa
alIBITKBl KOCHITT apajiacThIpFaHaa
OOJIIHITT MBIFATBIH KOMIPKBIIIKBII Ta3bl KAMBIPJBIH KOTEPUIYiH,
SIFHU YKEH1JI JIe KeyeKT1 OOJIyBhIH KaMTaMachI3 €Te/l.

Ko3bIKYHPBIK caHbIpayKYJaFbIHbIH TaburaTrTa KeOipek Ta-
paifaH Typl KajJamakiiajabl KO3BIKYHPBIKTAp OOJIBINT CaHallaJbl.
Ounpig 111 6oc, xeMmic jgeHeci 10—12 cMm, asgkmnia MeH KaJjlakiia-
nan KypanraH (10—11-cypertep). Ko3bIKyHpBIK Kapalmripiri Mo
TONbIpaKTapia canpo@ur KyHiHAe Tipuijgik eteni. Tonmbipak
aCTBIHAAFbBI KOII XBIJIABIK MHUIICIIJINI Ka3 MayChIMBIHAA KOP PETIH-
JIe KOPEKTIK 3aTTapiAbl >KWHAIl, KY3 MayChIMbIHaH OacTtam >KeMic

Bip xacy-
IIAJTBI aK
KeIip-

- 03bIKYIUpbL
9-cyper. AwbtmKot canvipay 10-cyper. Koszvikyipolx
KY/1a2bIHbIH KOOEIOI. canvlpaykynazol.
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| 11-cyper. Kannakwane canpipayKynakmeolty Kypolisicol.

JICHEHIIKTepi Kajbinraca Oactauapl. Onap Keyieci KbIJIbBI KOKTEM-
JIC YKETLJIII, TONBIpaK OETiHE MIBIFAJIbI JIa, CIIOpajapblH IIamiajibl.
Criopanap KaJlnakIIaHBIH YCTiHI1 OypMeni >KarblHIA, SIFHU OypMe-
JIEpJZIeTi caHbpLIayJIapaa naaa 6onaabl. KO3BIKYHPHIK KOAIMTI1 Key-
re OonaThIH CaHbIpayKyJIaKTap TOOBIHA KATalbl.

Keyre 00s1aTbIH CaHBIPAYKYJAKTApPFa aK CaHbIpAayKYJakK,
KOHBIP CaHBIpayKyJaK >KoHE Tarbl 0acka caHbIpayKyJlaKTap >Ka-
tanael. Onap akybi3ra 0ai, cCOHbIMEH Oipre KypambIHIa Maiiap,
MUHEPAJJABIK 3aTTap, all MUKPOIJIEMEHTTEPACH: TeMip, KaJbIlUH,
MBIPBIII KOHE Tarbl Oackanap Oap.

Ilapa3uT caHbIpayKyJaKTap. CaHHpaqugnaKTapﬂHH 1I1iH/J1e
rnapasuT TypJiepi ae ere kem. Omap eciMaikTepe, KaHyapiiap MEeH
agamjapaa Typii aypyiap TyFbI3agbl. Ocipece mapa3uT CaHbIpa-
YKYJIaKTap aybll )KOHE OpMaH MIapyallbUIbIFbIHA YIKCH 3HsH Kell-
Tipeni.

3eH caHbIPAaYKYJa¥Fbl KypJeli XeTiny Ke3eHiIMeH, SIFHU
OPTYPJIIl criopajiapfa >KoHE apayblK “KOXachlHA’ He OOJybIMEH
EpEeKIIEICHII TYPabl.

KexTemze 3eH caHbIpayKyJjarbl apajiblK ‘“‘KoKachkl” OOJBIN ca-
HaJaThIH OepikapakaT eciMIIriHae ecinm-gamMyabl OacTaabl. An
COZlaH COH Oupal eciMIITiHJAE TIPUIIITIH KaJFacThIpaabl. bykin
’)ka3 OOWBI mapa3uT CaHbIpayKYyJIaK CapFhINI-KbI3bII (TOT OacKaH)
penaeri cropaixapasl Ty3eai. Omap Oumail eciMAiriHiH cabakKTa-
pBl MEH >KalbIpaKTapbliHa 3usSH KeaTipenai (12-cypet). Cabarsl
MEH JKallblpaKTapblHAAFbl JaKTap cliopajiapAarbl MMUTMEHTTEPTE
OalIaHBICTBI, OJIap TeMIpAeTri TOTHIKKAH JaKKa YKcall Typasbl.
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COHIOBIKTAaH MYHBI 3€H caHvlpay-
Kyntazel Jien aTtauapl. 3UsTH KOPTreH
OCIMIIK MacakKChI3, KU JIOHACPIHIH
imi 6oc GoxbIn Kamanabel. [lapas-
UT CaHbIpayKyJIaKTapFa Kapchl K-

pec XKypri3zy ae oHall emec, cedebi

oJIapJIbIH KEeH1T criopajiapbl COKKaH Macaxkmot ocimOik canvipaoln-
KEJAIH KOMETiMeH KalblIbII, Y- 0azul 3eH CAHbIPAYKYNAzyl.

KE€H ayJaHJarbl €TICTIKTepre 3UsiH

KenTipeai. 3eH caHbIpayKyJjJaKTapblHa KapChl KYPECYIiH €H THIM/I1
TOC1JI1 — OCBI CaHbIpayKyJIaKTapFa HIbIAaMAbl )KaHa Ouaau Typ-
nepin Taby OoJbIn caHaIagbl.

Beprunmasi. Ak cabakTbl OyJI caHbIpayKyJaK 9p TYpJil eciM-
TIKTEepAIH yianajapblHAa Mmapa3uT Kyuieae Tipmiiaik ereni. CaHbI-
payKyJakK ©CiMJIKTEepAl ©31H€ TOH «BHUJIT)» JICTl aTajfaH COJy
aypyblHa MAaIABIKThIpaAbl. AypyJIblH HEri3ri Oenrici: >kambIpak
JKacyIlraJlapblH/Ia CO3BUIFBIIITHIK JXKaFrAalWbIHBIH KOUBIIYHI OoJa-
Bl J1a, €H aJIILIMEH oJiap/a CapFbINI-KOHBIP TYCTIi, ajl COJdaH COH
KOHBIP TYCTI JlaKTap nmaiiga 6osia GacTaliabl, OyJI OHBIH >KamnbIpak-
TapbIHBIH ME3T1JICIi3 epTe TeriayiHe ceben OoJrabl.

Bunt aypysiHa manablKKaH eciMaik kebOiHece Kypan Oiteni
Hemece Oip mymieci coJjbll, wmipuai. byna aypyra Kapcel Kypecy
miapajapblHbIH Oipl — IIapyallblJIbIKTapAa aJMacThIPBII €Ty
TOPTIOIH AYPBIC YHBIMIACTHIPY, BUJITKE MIBIIaMJIbI )KaHAa MaKTa
cyphlOTapblH Tady >koHE T.0.

CanpIpayKyJaKTapaAblH MaHbI3bl. CaHbIpayKyJlaKkTap Tabu-
FaTTa ©Te KOIl TaparaH >KoHE YJIKeH MaHbI3fa me. Onap TaburarTa
3aT ajJMacyblHa KaTbhicaabl. bakTepusiapMen Oipre opraHHKaJIbIK
3aTTapAblH: ©CIMAIK KaJIIBIKTapPBIHBIH JKOHE KaHyapJjap eJiM-
TIKTEPiIHIH BIABIPAYbl HETi31HEH CaHBIPAYKVYJIaKTapJAblH KaTbI-
CybIMEH OOJIajbl.

Mukopu3a— KOFapbl CaThlJIBI 6CIMIIKTEPIIH TaMbIPpbl MCH
caHbIpayKyJaKTapablH CUMOMO3 TIpHIiNiK €TylHEeH Kypallasbl.
KyprbeikTa TapanafraH KONTEreH ©CIMIIKTEP TOIMBIPAKTaFbl CaHBI-
payKyJlakTapMeH OCBIHJIaii BIHTBIMAKTACTBIKTA TIPIIJIIK €TEi.
Mukopur3a KYpBUIBICBIHA Kapal €Ki Heri3ri Typre OejliHedi: ChIPT-
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Kbl (3KTOTpPO() xk3He imKi (3HAOTPO). DKTOTPO(P MUKOPHU-
3a/la ©CIM/IIK TaMBIPBIHBIH 11Kl YIIBIH HBIFBI3 KaOBIK KOPIHICIHIIE
CaHBIpAyKYJIaK MUIICIIUHI opamn ajxaabl. DHI0TPpod MUKOpHU3aga
caHpIpayKyJIaK TaMbIPAbIH 111K yJIajJapblHa Kipill ajajibl.

ChIpTKBI MHUKOpPH3a HETi3iHEH OopMaHIapaarbl KalblH, EMEH
aramTapblHJa JKOHE KBIJIKAaH JKalbIpaKThl aramTapia OoJiajbl.
CanplpayKyJiaK arall TaMbIpbIHAH KOMIPCY/bl )KOHE J9pyMEHAepAl
tapThin ananabl. CoHbIMEH Oipre TONMbIPAKTBHIH HIIPIHIICT Kypa-
MBIHIAFbl aKybI3JIapibl aMHHKBIIIKBUIIApFa BIABIPATAIbl. AMUH-
KBIIKBIIAAPABIH O1p O6eliriH eciMAIKTIH ©31 urepedi. bynan Teic
caHbIpayKyJaK arallThlH TaMbIp XYMWECIHIH CIHIPpY KeJeMiH KY-
menTeni, aja OyJ1 3 Ke3erinae KYHapChl3 TONMBIPAKTa OCII )KaTKaH
aramiTap YLIiH aca naiganesl O0ojanabl. Imki Mukopusa kebOiHece
MIOTITECIH OCIMIIIKTepae Ke3aecenai. Anaiga OHbIH CUMOHO3 Tip-
HIJITIHACT] peli Typalibl MOIIIMETTEP KETKUIIKTI eMec.

Keiibip caHbplpayKyilakTap mapa3uT aF3ajiap peTiHAe eCiMOiK-
Tep MEH XaHyapjapFa op TYpJl aypyiapabl anbin keneai. JXKeyre
OoJaThIH CaHBIpayKyJaKTap KOpek peTiHjae MaHbI3abl. CaHbIpay-
KYJIAaKTapJblH Keuoip Typiepi aHTHOHMOTUKTEP MEH JI9pyMEHIep
ajyza, COHBIMEH KaTap TYPMBICTa alllBITKbI PETiHIE KeH mnaiijana-
HBIIIa IbI.

Kbinanap. KeiHanap — Tipi ar3anapAblH ©31HE TOH TOOBI-
HaH, CaHbIpayKyJaKTap MEH Ccy OajablpiapblHbIH CUMOHO3 TipIli-
JiriHeH naiaa Oonran ar3anap (13-cyper).

Keiramapaera 26000-Fa )xybIK TYpi MaosriM. KelHamap geHeciHiH
Tyci MeH mimiHil op Typii. KeiHanap — cmopanap kemerimeH,
COHJali-aK BEereTaTUBTIK JXOJMEH KoOeleTiH aBToTpod ar3amnap.
KeiHamap ceIpTKBI KOpiHiciHe Kapai ymike Oemnineni (14-cyper):
1. JKaopickak. 2. XKanbsipak Topizaec. 3. byrak Topi3aec.

Keinanap 6apasiK xepiepae ece Oepeni, Taburarra eTe Ke€H
taparaH. Omap 0acka ©CIMJIIKTEp acail alMalTBIH Xepliepae
ne kezneceni. KeriHamap skapractap MEH Kys3Japhaa, MIOJI-IIeIeuT-
TepJie, arail AiHJaepi MeH OyTak KaObIKTapbhIHIa ©Ce/Ii.

KpiHanap TyHApa MeH OopMaHABl TyHApajaa KEH TapaJjfaH.
Onapasl (Knagonust ToObI) CONTYCTIK OYFBUIApBl KOPEK peTiHAE
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nainanananbl. KyHapcel3 kepieplie TipLIJIiK €TeTiH KblHajap
0acka eciMIIIKTep TOOBIHBIH JIaMyblHAa MYMKIHAIK >kacaiapl. Keina-
Jlap KOplIaraH OpTajaH dPTYPJl XUMUSIIBIK 3aTTapAbl, COHOA-aK
paIvoaKTUBTI 3aTTapAbl Aa XUHaKTalael. Taza ayaHbl Tajian
eTeTiH KbhIHaJIapAbl aTMoc(epa ayachlHBIH JacTaHy AOpPEKECiH
aHBIKTAWTHIH MHAMKATOP PETIHJIE MaliaalaHyFa Ooiaabl.
Conpatli-ak opmaHapaa, acipece Kaparal opMaHIapblHIa
JKOHE aralllbl KeCUITEH aJlaHJap/a KbIHajJap TYTac XKaObIH jKacai-
nel. byran kmanonusineiH (Kladonia) GipHeme Typiepi KaTbiCaibl.
Aram KaObIFBIHZIA caKajabl ycHes (usnea barbata), Tacma Topizai
ssepHusiap (Evernia prunastri), >kacblj-capfbIll )KoHE aJIThIH PEH-
JIeC— XaHTOPHUS MapHUEHTHHA caphbl )KaObIH KYpanbl.
KeiHanapaplH XUMHUSIIIBIK KYpaMbl ga Oipa3 kypaenipex. Onap-
Jla XUTHUH, JUNIANHUK KpaXMaJjbl JEN aTajlaThblH JUXCHUH, JTMcaxa-
pUATEpACH: caxapo3a, 9p Typil pepmMeHTTep, MbICaJIbl, aMmuiIa3a,
KenTereH aMuHKbIIKbLIAAP, C, B, B, nopymennepi kesneceni.
Keinamapabpin aamM TIipHmIuIiriHaeri MaHbi3bl opacaH 30p. Kbi-
HajapaaH OeJiin ajJblHFaH 3KCTPaKTiiIep nap@romMepusi, KOCMETHKA
eHIMJEpiHE ©31HE TOH XOoII uic 6epy ymiiH naaananeiiansl. ler-
JIEp MEH MeJeUTTepaAe KE3eCETIH KbIHAa— MAaHHUK TaMak peTiHIIe
KoJganbtaael. Onap KyYHapChI3 mejaepae, TacTakrapaa mnaimga 6o-
JIBII, Tay XBIHBICTAPBIHBIH YTIIT1JIyi1HE KOMEKTeceAl. YTITUJITeH Tay
JKBIHBICTAPBIHAH KYKa TOIBIpAK KaTnaphsl maijaa 60aasl.

Bbannsip sxacymanapbl
\

O obaE OB56 30 o4
5280580093 89953

} \ir <\;- o
d e

s

‘ 13-cyper.

Kaovipuakmar
(r1rcabvicKax)

KbIHA JHCIHE OHbIH
MAIOMBIHBIH
KO10CHEeH KUMACBHL.

\

CaHpIpayKyJiaK MUICITHI
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Kabs1pmrakTs - KanbrpakTst
(>xaObICKaK) - s napMeus
Oanuaus 7 .

14-cyper.

Koinanoiy 3
mypepi. ;

Byrakret Caxaizsl
KJIaI0HUs yCHest

1. | CaHpIpayKyJlaKTapIblH ©3iHE TOH KaHIal KacueTTepi 6ap?

2.| CanpIpayKyJiaKTap KaHaaii oficTepMeH kebeteni?

3. | Temen sxoHe »OFaphl CaTbUIBI CaHbIPAyKYJIaKTapAbIH Oip-OipiHeH ailbIp-
MAaIIBLIBIFEI KaHai?

KriHanmapas! KaHIal ar3a e ecenteyre 0oabr?

5.1 CenbecTik (cHMOMO3) TIPUILUTIK €TYIIH MAaHBI3bI KaHIali?

§ 7. Kanyapaap nyHueci D

XKanyapmap MEH ©CIMAIKTEp KaJIllbl MBIFY TETi opTak Tipi
ar3amap OOJBITI ecemnTeseni. MYHBIH A9Jiedl peTiHAE OJlapIblH
KYPBUIBICHI MEH TIPIILIITIHAEr OlpHelIe YKCaCThIKTapibl KOPCETy-
re 6oJajsl.

Kanyapnap eciMIiKTep MEH CaHbIpayKyJlaKTapra yKcac ’Kacy-
I1ajbl KYPBUJIbICKA Me. XUMUSIBIK KYpaMbl MEH Oacka KOIITEreH
KacHeTTepiHe (3aT aJaMacybl, TYKbIM KyaJlayIIbUIBLIFBI MEH ©3rep-
TIITIT], KO3IBIPFRIMITHIFRI) KAJIIbl YKCacThIK Oap. CoOHbIMEH Oipre
’)KaHyapJiapJiblH ©CIMIIKTEPJEH €peKIIeJICHINl TypaTblH OipHelIe
KacueTTepl Ae ManiM. Onap/blH €H HeT13r1 albIpMaIlblIbIFbl — KO-
pektenyinae. Kenreren ecimaikTep aBTOTpOodTHI ar3ayiap OOJBII
ecenreneni. A sxkanyapiap rereporpodTeiiapra karaabpl. XKanyap-
Jlap KacyllIachblHJIa ©CIMAIKTEPACT] CUSIKTHI IEJIH0J03abl KaObIK



| I BOJIIM | OPIAHUKAJIBIK ©JIEM TYPAJIbI MOJIIMET | 27 I

MeH BaKyOJIbJep XOK. OChl KaCHETTIH ©31H A€ OapJIbIK KaHyap-
Jlapfa THUICTI Jieyre OomMaiabl. OCIMIIKTEp MEH KaHyapJiap apa-
CBIHJIaFbl CaJBICTBIPMaJibl allbIpMalllblIBIKTAp OJIAapJbIH aTa-TeTl
Oip exenxairin Oinmipeni. XKanyapmapaslH TaOuFaTTarbl MaHBI3bIH
OCIMIIKTEp TipHIiJIiTiHeH Kepyre Oomaasl. ['yaai eciMAiIKTEpAiH
TO3aHJAaHYBIHJA HEMECE YPBIKTAp MEH >KeMICTEep/IiH TapajlybIHaa
»KaHyapJap YJKEeH peJi oiiHaiabl. XKanyapiap op TypJil KOPEKTEHY
Ti130€eKTepl KypaMblHa KaTbhICaJibl, ©CIMJIIKTEPMEH KOPEKTEHET1H
TYpJiep Oacka »KBIPTKBIII >KaHyapiap YILIIH KOpPEK PEeTiHIE KbI3MET
aTKapaJbl.

’Kanyapnap TonbIpakThiH Iaijga 601y OapbIChlHA Ja MaHBI3-
nbl. JKayslHKypTTap, KYMbIpcKajgap MeH Oacka Maiija >XKoHJIKTep
TOIIBIPAK KYPBUJIBICBIHBIH KaJIbIITAaCyblHA, OHBIH KYHapJIbLJIBIFbIH
apTThIpyFa, TONBIPAKTBIH CYMEH JKOHE ayaMeH KaMTaMachl3
eTUIyiHe KaThIicalbl. OCIMIIK KaJIIBIFBIH KOHE >KaHyap eJIeKCe-
JIeplH BIABIPATATBIH ar3ajap/iblH €peKIle CAHUTAPJIbIK MaHBbI3bI
6ap. Cyna TipLIUJIIK €TeTiH KenTereH KaHyapjap cydbl Ta3zajai-
ThIH — OMOCY3T1 ar3ajap OOJIbII caHadaqbl.

JKanyapnap anamMHBIH caH KbIPJbl MIapyallblIbIK KbI3METIHJIE
Jle YJIKeH opblH ueneinl. XKabalibl sxoHE YU >kaHyapJiiapbl aJam]ibl
Op TYpJi a3bIK-TYJIK OHIMIAEPIMEH KaMTaMachl3 €TyAe KaXKeTTi
mukizat 6omxein ecenteneni. »Kabalbl KaHyapiapablH TYpJiepi Y
JKaHyapJlapblHBIH TYKBIMJAPBIH )XKaKcapTy YIIIH KbI3MET €TEeTiH
reHooHATHl cakTaiiabl. Kenteren >KbIpTKBIII KaHyapJjaap aybli
J)KOHE OpMaH LIapyalllblIbIKTapblHAA TYPJl 3USAHIABI KOHIAIKTEePl
JKOIOJ1a YJIKCH POJI OMHaMAbI.

Kenreren >xanyapiapabiH TYpPJIEpl KayinTi aypynapabl (0e3rex,
KbIIIBIMA KOHE OackKajap) KO3JABIPFBIIITAp KOHE TapaTKbILITap
(bIOBIHIAp, Oypresiep xoHe Oackajiap) peTiHJe KaTbICagbl.
Kanyapnap nyHueci ekire OesiHeni:

1. Bip xkacymaasuiap; 2. Ken xacymaJasliaap. bygaH Teic
JKaHyapJap OMBIPTKA KOTAChIHBIH JlaMyblHa Kapal OMBIPTKACHI-
371ap KOHE OMBIPTKAJBIIAP (XOopaaseuiap) nen te Oenineni. XKany-
apJiapJibIH XOpJaJibuiap TUMIHEH OacKa OapiiblK TUNITEPAIH OKLIIEepPi
OMBIPTKACHKI3 JKaHyapsap OOJbII ecernTeNIeql.
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Bip xacymaneinap TaOuraTrTa KeH TapajfaH. OAeTTe Kaparna-
WBIM JKaHyapyap eTe ykcac Oonanpl. /leHeci muTomia3mMagaH KOHE
Oip sikm OipHeme sAapojiaH KypaaraH. l{uTomnmasMaHbIH CBHIPTHI
’)KyKa MmeMOpanameH opanraH (15-cyper).

Kem >xacymanel kxaHyapiap/Ja TIPIILIIK KyOblIbICTaphl apHaiibl
MYIIenepae, yimagap/aa KoHe jKacylajiapaa »Ky3ere achbIphlica,
KapanaibIM >KaHyapJap/a skacymiajgapiarbl OpraHOUATAP apKBIIIbI
)xypeni. Onap »kacaHapl asiKTap, TaJIIBIKTap HEMECE KipITiKIIIeaep
KeMeriMeH Ko3faJiajibl. Kenreren kapanaiibiM jxaHyapJiap OpraHu-
KaJIIK 3aTTapMEH KOPEKTECHEI].

KapamaiipiM jkaHyapJiapAblH JKacymachkl O©JiHY, KBIHBICCHI3
J)KOHE JKBIHBICTBIK KOoJgapMeH keOeieni. ChIpTKBI OPTAaHBIH 9P
TYPJI1 9cepiHe KapamaWbIM >KaHyapJapAblH OEpeTiH ’kayamn peak-
IUSICHI HET131HEH KO3FaJly apKbLIBI )KY3€re achIpbliaiabl, OYJI mak-
cuc nen arananesl. KapanmailblM >kKaHyapJiapblH MaHBI3Abl OHMOJI0-
TUSJIBIK KaCUEeTTEpiHIH Oipl — KOJIAWChI3 KarFaalra TycCIl Kal-
FaHJIa yucma xacaybIHA.

Ken >xacymanbl >kaHyapaapIblH Ie-
HECl KYPBIJIBICKI op TYPJl XKOHE CaH
ajJlyaH MIHAETTEpAl aTKapaThlH CaH-
CBHI3 JKacymianapaaH KypaiaraH. Omap
03 aepOecTIriHEeH aMbIPBIIBII, KAJIMbI
ar3aHbIH KelbOlp KypaMIbIK OenikTepi
peTiHIe KhI3MeT aTKapaibl. Kerr kacy-
mrajipljiap KYpJaeii >KeKe JaMybIMEH
cunarTananabl. YpPhIKTAaHFaH JKYMBI-
pTKa )xacymajgaH (mapTeHOTEeHe3ae
ypBIKTaHOAFaH XYMBIPTKA jKacylia-
ChIHAH) XETIJITEH ar3a KaJiblnraca-
Ibl. MyHIa YpBIKTaHFaH XYMBIPTKaA
MalganaHbln, maga OOJFaH Kacy-
majgapablH O06JIIHYl HOTHIXXECIHIE

O3sreprirr
BaKyoOIlb

YpBIKTaHFaH KabaTTap >koHe OacTamKbl
myuienep kKanasinracaasl (IV Geximre

Kapa).

15-cyper.

Kapanaiivim scanyapnap.
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XKanyapnap Gacka Tipi ar3ajiapJlaH KaHJIal KacHETTEpPIMEH epeK-
mreyneHeni?

’KanyapnapablH TaOUFaTTaFsl )KOHE a/1aM eMipiHAeri pesi Kanaan?
XKanyapmap nyHueci Heme Tonka Oerinemni?

§ 8. 1-3epTXxaHAJIBIK )KYMBIC

1. llen TasiKIIACHIHBIH 0aKTEPUACHIH MUKPOCKOIIIIEH KOPY

L

KyMBICTBIH MaKcCaThI: IO 0AKTECPUSCHIH MHKPOCKOIITHIH KOMEriMCH
3epTrey.

KepekTi )kadaAbIKTap: MUKPOCKOII XOHE OHBIMEH ICTEeyre KaXeTTi
KYpal-KaOabpIKTap: KIOITIJITeH eI, METHJICH KOK 0Osybl, aKkBapuyM KaObIpFra-
CBIHAH HEMece MAaJIIBIKTaH aJbIHFaH OaligbIpiiap.

1. Konbara cymen Oipre OipHemie men OOJIEKTEpiH call )KoHE KOJOAHBIH ay-

3bIH MaKTaMeH OEeKiT.

2. Konbamarsl Kocranbl 15 MUHYT KaiiHAT.

3. KailHaTeinran KocnaHbl puiabTpaeH (cy3rigeH) oTkisim, 20—25 °C tewm-

nepatypaja OipHelie KyH cakTa.

4. Ilaitna GosFaH KOCHAHBIH CBHIPTHIHAAFHI )KYKa HEpACHIH Oip OesiriH mbl-

HBI TYTIKIICHIH XopJeMiMEH ajbll, OHBI 3aTTHIH afHaChIHA OPHAJIACTHIP.

5. )KaObIH oliHEK acThIHA CYHBIITBHIIFAH CHUSHBI SIKM METHJICH CHHBKACBIH

(xek 00sy) TaMBI3.
6. Kok Tyc acThIHIa KO3FaJIFbII OakTepusiiapMeH Oipre >kaObICKaK COIak-
Ia JICHEIIKTep, SFHU cropaliap KepiHedi.

2. KacpL1 6aJabIpIapabl MUKPOCKOIIIIEH KOPY

ZKYMBICTBIH MAKCATBI: )KACHII 0aJIIbIPJbl MEKPOCKOTITEIH KOMETiMEH 3ePTTEY.
KepekTi kabdabIKTap: MHUKPOCKOI JXKOHE OHBIMEH JXYMBIC icTeyre Ka)XeTTi
3aTTap, aKkBapuyM KaObIpFachlHaH HEMECe ALK CyJaH allblHFaH OallabIpiap.
KyMbICTBIH 0apbIchI:

1. AkBapuyMm KaObIpFachIHJAFbl SKH TYOIHACr1 OanabIpiiap TY3TSH JKYKa
KaOBIKIIIaHBI MHCHIH YIIIBIMEH all.

2. OnaH mpemnapar JalbIHIAIl, MUKPOCKOTITEIH Killli OObEKTHBIMEH, OJlaH
COH YJIKeH 0ObEeKTHUBIMEH OaKbIiia.

3. XKyka KaObIKIIaHBIH KIHIIIKE KOIT KacyIIaJIbl KINMTEPAeH KypalFaHbIHA
MoH Oep.

4. XKacpln TycTi xinmeJepAaiH TepOelyiH Killl )KoHE YJIKEH O00beK-
TUBTEPMEH OaKbLIA.

5. YakeH oObekTuBTEri opOip XKirlie Oip TypAeTi siAPOCHI3 KOHE XJIOPO-
IJIACTCHI3 JKacyIIajiapiaH KypajlFaHIbIFbIHA MOH Oep.
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Tipi ar3anapablH 1K1 KYPBUIBICBIH 3€pTTE€Y MUKPOCKOITHIH
oiyian TaOBIIYBIMEH THIFbI3 OaWIaHBICTHI. 1665 KbIJIbl arbLIMIBIH
raneiMbl PoOepT I'yk aram KaOBIFBIHAAFBI KYbIC YJITIaJlaH
)KYKa KeCIHJIiJep »kacal, MUKPOCKOII apKblJbl OakblJiaraHaa
FaXXaWbIl )XKaHANBIK TankaH. On aramTbhliH KaOBIFBI Oip TYpJIi
MaccajJaH KypajlMai, eTe mMaljaa KybICTapJaH, SFHU ysjaapAaH
TYpaTbIHBIH aHbIKTaAbl. bya Maina Kysictapasl P. I'yk «uenironay
(kybIc, yambIK) aemn ataabl. «>Kacyma» ataybl COJ MaFblHaAra
ne. OgaH KeliH OipHelle FalbIMIap 9p TYpil ©CIMIIKTEep MEH
)KaHyapJaapAblH YJHajJlapblH MUKPOCKOII apKbIJIbl TEKCEPIl,
oJlapAbIH OapiIbIFhl J1a JKacylmajapAaH KypaJiFaHbIH aHBIKTAIbI.
Mocenen, M.Mansnnuau men H.I'pro 1671 xbiabl eciMaik
KacyanapbiHbIH Ty3iﬂiciH A.JleBenryk 1680 Xblabl KaHOAFbI
KBI3BIJI KaH TYHIPUIIKTEPIH — 3PUTPOIUTTEPAI, 61p ’)Kacymiajbl
>KaHyapJiap MeH OakTepusiiapabl ajafaiml peT 36pTT€IL1

Kermr xpingap OapbIChIHIA KAacyMIaHBIH HEri3ri 0eJiri OHBIH
CBIPTKBI KaObIFbI Aen caHairaH. Tek XIX raceIipabiH O6acblHOa
FaHa FaJbIMJap >Kacyllla 9JIJIeKaHJail CYWbIK 3aTIEH TOJThIPhLIFaH
JICTeH KOPBIThIHABIFA KeareH. 1831 KbIabl arblIMIBIH OOTAaHUTI
b. Bpayn xacymanapaa ssApoHBIH Oap €KeHiH aHBIKTaabl. Uex
ranbiMbl . [lypkune 1839 xbiibl xacyma KypaMblHIAF bl
CYUBIKTBHIKTHI NPOTONJIA3Ma JIeT aTayabl YChIHIBI.

Ceoittin, XIX FaceIpablH 06ac Ke3iHJIE ©CIMAIKTEp MEH >KaHyap
ar3zajapbl KacyuiajiapjJaH KypaJifaH JereH KOPBITBIHABI JYHHU-
ere kenai. 1838—1839 xwingapsl HEMIC FalbIMAapbl: OOTAaHUK
M.lIneiinen men 3o0o0ior T.IIIBaHH con yakbITKa IIEHIH FBUIBIMIA
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JKUHAKTaJIFaH MeniMeTTepre cy#eHim, )kacyIlia TEOPHUSCHIHBIH
HETI31H Xacaabl. Bynan KelliH Xacylla TEOPUSCHIH KONTEIreH Fa-
neiMaap namMbeIiTTel. HemicTin mopirep ranwsiMbl P.Bupxos xacy-
Iachl3 TIPHIUIIK OOJIMaWTBHIHBIH, KAaCyIIaHbIH KYpaMIbIK Oeiri
SIAPO €KEHJIITIH KOHE JKacyllla TEeK KaHa jkacymiajapiaH KeOeu-
eTiniH gonenaen Oepai. An K.bep cyTkopekTinepaiH yphIKTaHFaH
YKaJIFBI3 )KYMBIPTKA JKacylajgaH — 3UT0TaJaH JaMHUTBIHBIH JIOJICII-
JIeTl TIBIKTHI.

MHUKPOCKOIT TEXHUKACBIHBIH OJIaH 9Pl KETUIIIPiiayi, 2JI€KTPOH-
bl MUKPOCKONTApAbIH >Kacalybl )KOHE MOJEKYJISPIBbIK OHOIIO-
rusi TOCINAEepiHiH manga 00Jyhl )KacylIaHBIH KYpAeal Kyphl-
JpIMAapblH Oijyre, oJjiapaa O0o0JaThlH 9pTYpJlli OMOXUMHUSIIBIK
KYObIJIBICTApAbl aHBIKTayFa MYMKIHAIK TYFbI3AbI. Ka3zipri kes-
Jle Kacyllla TEOPHUSICBIHBIH HETI3rl epexkeiepl TOMEHIEeTiaeu:
1. bapasIK Tipi ar3alapablH, SFHU MHKpOar3allapAblH, ©CIMIiK-
Tep MEH >XaHyapJapAblH AC€HeJepi KacyliajlapJaH KypallFaH.
2. XXaHa >kacymranap TE€K aJIABIHFBI ITaiga OoJIiFaH ’kacyIia-
JTapablH OeJIiHyl apKbIJIBl AYHHUEre keaeni. 3. Af¥3zamapablH
Kacymiajgap/iaH KypaJlybl oJIapAblH KeJ1N MIBIFYBIHBIH OIpKeJKi
eKkeHAIriH ganenaeai. 4. XKacyma Tipi ar3ajapiblH KYPbIJIbICHI
MeH (PyHKIIMOHAIABIK Oipiiri OoabIn ecenteneni. 5. OpoOip xkacy-
ma aepoec TipUIidik eTyre KabineTTi.

Kacyma Teopusicel OMOJOTHUS FHIJIBIMBIHBIH JaMyblHAa ©TE
YJKEH dCepiH THUTI3al. bya Teopus apKbliibl ar3alapAblH Oipaeu
MOP(}ONOTHUAIIBIK HEri3re hue eKEeHIIT1 aaJenaeHal. Tipmiaikreri
KYObIJIbICTapAbl OMOJOTUSIIBIK TYPFbIJIaH TYCIHJIPYre MYMKIH-
ik xacanabl. JKacyiia OMOJOTHUSCEIH 3€pPTTEyI€ MEMIIEKETIMi3
FaJIBIMJIAPBIHBIH Ja YJIKeH yieci O0ap. Axkamemuk K.3ymapos,
K. XaMumoB XoHE OJapIblH MIOKIPTTEPIHIH Oy cajama CiHIpreH
enberi opacas 30p.

1. | XKacyuaHplH alIblLTy TapUXbl KaWIbI MasTiMeT Oep.

2.| XKacymia TeopUsCHIHBIH HETi3ri epekesepi KOeHIHJEerl MoJliMeT-
Tepai 6asHIA.

3. | buomorus FRIIBIMBIHBIH AaMybl VIIiH XacyIlla TCOPHUSCHIHBIH
KaHJail MaHbBI3bI Oap?

4.| ©30ek rampIMIapblHAH KIMICPIiH jKacyllla callachlHIIa 3€PTTey-
JIep XXypri3reHid Oinecin?
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§ 10. Kacymansbl 3epTTey daicrepi H

Byriuri Tanaa nMMTONOTHUS FBHUJIBIMBIHBIH ajlyaH TYpPJIl 3aMaHa-
JIBIK 3€PTTEY OJIIC-TICUIIEP] KOI, OJlap CaH KWJIbI >KacyllajlapJblH
HO31K TY3LIICTEpl MEH OHJa >KYPETIH YAepicTepAl 3epTTey MYM-
KiHAIriH Oepeni. TeMeHie kacylIaHblH KYPBIJIBICHIH 3€PTTEYIE
KEHIHEH KOJIJIAaHBUIATHIH 9JIICTEPre TOKTAaJIaMBbl3.

Kapblk Mukpockonusicbl daici. JKapblk MUKPOCKOObI 0OBEK-
THUBTEH JKOHE OKYJsIpJlaH KypajafaH. MUKpPOCKOINTHIH €H MaHbI3/1bl
0eJ1iri — 00OBEeKTUB, 01 OaKblJIaHATBIH 3aTThl YJIKEHUTIIT KOPCEeTEdl.
Oxynsipnap AuH3aJap XYWUECIHEH KYpaJblll, 3epTTEJICTIH 3aTThIH
KECKIHIH YJIKEeHTyre KaTblcaibl. AJIFalllKbl MUKPOCKONTAp OOBEKT
keckiHiH 10—40 ecere 1mIeliH YIKEHUTKEH. OIETTE )KapbIK MHUKPO-
ckonrtapsl keckinal 10—2000 ecere mieitin yakeuTenl.

MUKpPOCKONITHIH MaHbI3/1bl KaFbl — YJIKEUTY eMec, Kopy KYIIi,
SIKM KOpy KacueTi 00Jbln ecentesiefi. MUKpPOCKONTHIH KOpy KYII1
€K1 HYKTEHI a)kKpIpaTyfa Ka)XeTTI MUHUMYM apaJibIFbIMEH aHBbIK-
tananel. Ocel HYKTEenep Oip-0ipiHe ©Te KaKblH OOJFaH/1a, oJlap/iaH
LIBIFATBIH KAPBIK TOJKbIHIAPHI O1p yaKbITTa KaliTaabl >KOHE aJaM-
HBIH K031 €K1 KeCKIH/l eMecC, TeK Olp KeCKiH/1 FaHa Kepe/l.

Bipneit ynkeHTeTiH MUKPOCKONTHIH KOpy Kyl KaHIIAJBIKThI
YJIKEeH OoJica, 3epTTeIeTiH OOBEKTIHIH Killl OesIIeKTepiH COHIIa-
JIBIKTHI aHBIK 3epTTeyre 6onanbl. XKapblKk MUKPOCKONTaphl HbI-
cauabl 2000 ecere aeiin ynkeureni (16-cyper).

DJIeKTPOHABIK MUKpockonusa daici. Kazipri 3amanna kepy
KaOl1JeTl €H >KOFaphl acHarnTapblH Oipl — 3JIEKTPOHIABIK MUKPO-
ckor. Omap keckinai 200000 ecere mieiiin yiakeitin O0epeni. MyH-
Jla 3epTTEJIETIH HbICAHHBIH KECKIH1 >KapbIK CoyJiecl apKblIbl €MecC,
BJIEKTPOH aFbIMBbI KOPAEMIMEH XYy3€ere acajbl.

ONEeKTPOHABIK MUKPOCKONTHIH >XKOPAEMIMEH >KacylIaHbIH ©Te
HO31K KYpPBLIBIMJIapblH aHbIKTayFa MYMKIHAIK 6ap. OHBIH KeMe-
riMeH pubocomasap, dHIOIIa3MalblK TOP, MUKPOTYTIKIIEIEp Ta-
ObutFaH. KeliHri xKbpurgapaa 3JIeKTPOHABIK MUKPOCKOIITHIH JKET1JI-
1Pyl HOTHXKECIHAE YII ©JIIeM/I1 KeCKIHAEPal, SIFHU KYPBLJIbIM-
JIapJbIH KeHICTIK OelHenepin ajdyra Ko xketkizuinai (17-cyper).
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16- cypet. Kapwvik mukpockoowi. 17- cypet. 1eKmpoHObIK MUKPOCKON.

Kacyma KypaMblHOAFbl CaH ajlyaH XUMUSIJIBIK 3aTTap/bl
aHBIKTAay YIIIH HMTOXHMMHAJBIK dAicTep makmamansinanbl. On
YIIiH 9p TYpiai Oosynap KoiaaHbinanasl. OmapablH KOMETIMEH Ka-
cylla KypaMbIHIaFbl aKybI3Japabl, HyYKJIEUH KBIIIKbUIAApbIH, Maki-
JJap MEH KeMmipcyiapabl aHBIKTay MYMKiH. byJ omic >kacyIlraHbIH
XUMHUSIIBIK KYPaMbIH JKOHE OHJA JKYPETiH OMOXUMUSIIIBIK yAepic-
Tep/ll aHBIKTayFa KOMEKTECE].

Tipi ar3amapasiH MyIIenepi MeH yJmaiapblH Oemmekten (Oip-
KeJKi Macca maiga OojifaHIna), ojdaplaH HeHTpodyraJjay ogici
apKbLJIbl KaCcylIaHbIH OPraHOMATAapbl KEeKe-KekKe (IaApo, XIJIOpOo-
MjaacT, MUTOXOHAPHUs, pubocoma) Genin amblHAABl Aa OJapAblH
KacueTTepi 3eprreneni. JeMek, kacyliaHbl 3epTTey iciHAe ajlyaH
TYPJi 9mic-Tocinaepal mamananyra oonaapl. OmapablH KOMETIMEH
»Kacyllla XaKbIHJa KOTITETEH KBI3BIKTHI MOJIIMETTEP aJIbIHFaH.

1.| XKacymansl 3epTTey 9/IicTepiHE HEISP KATABI?

2.] YKapblKk MUKPOCKOIUSICHI 9AICiHIH MaHBI3bl HEJIEepACH TYpaabl?
3.| DIEKTPOHIBIK MHUKPOCKONTHIH KOMETIMEH KaCyITaHBIH KaWChl
KYpaMIBIK OOJiKTepi aHBIKTaJIFaH?

4.1 HutoxumHus 9Jici Typaiibl MAJIIMET Oep.

1. | XKacymansr 3epTTey omicTepi OOWBIHINA HEJep aHbIKTala-
TBIHBIH ©3apa CalIbICThIPa OTBIPHIN TYCIHIIP.

2.| KapbIK XoHE IJTEKTPOHIABIK MUKPOCKONTAPABIH HBICAHIbI
KaJal yJIKeUTinn OepeTiHiH TYCIHIIP.

3— buonorus, 9-ChIHbIIT
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§ 11. Dykapuor skacymasap ’

XKacymacelHBIH KYpaMbIHJIa MIBIHAWBI SIAPOCHl Oap ar3anuap-
bl JyKapuommap Jen aTtaijabl. DyKapuoT TPeK TiIiHAe “3)”
HIBIHAWBI, “Kapuon” — AApO AETEH MaFbIHAHBI OUIAIpeal. DyKapuoT
JKacymajgapAblH KYPbUIBICH MPOKAPHUOT JKacyliajapra KaparaHa
aHaFypJIBIM KYpASdl opl airyaH TYpJi OOJbIn Keaedi. DyKapHuoT-
Tapaa e31H1K Ty31Jicke ue O0onraH, Oenriiai 61p MIHAETTEP/Il aTKa-
paTeIH opraHouaTap Oap.

Op Typii ar3ajapblH SyKapHOT KacyIlalapsl ©31HIH KYPBbI-
JIBICHI JKaFbIHAH KYPACIIIIITIMEH XoHE Op TYpJIlJIlFlMeH epeKene-
Henl (18 cypet). XKacymanap arkapaTblH MIHASTTEepiHE Kapau op
TYpJi: Jomajak (TYKbIM >KoHE Mal ’kacyliajiapbl), KYJJIbI3 TOpi3-
nec (O1pikTipylIl yjna >kacyllajapsl), ©CiHAL Topizaec (KyHke »ka-
cyuianapsl), améOa TOpi3AeC, AFHU ©3Teprill (JJEHKOIMHUTTEp >KOHE
Keuoip OipiKTIpyIIi yJITTa Kacyiajgapsl) MiIIiHre ue 0oyaabl.

Kacymanap yakeH-KiIIjIiriHe Kapau ga op TypJiil 6onansl.
Ken »xarpaiinapna onap ete kimkeHtai: 10—100 mukpomeTrpre
(Mmxm, 1 MM — 0,001 mm) TeH. bipak eTe yikeH ’kacymammap aa
O0ap. Mocenen, KapObI3 kacymajgapblH KapanablM Ke30eH OakbI-
mayfra Oomanwl. EH ylKeH jkacymiaiapra KYCTapJblH KYMBIPTKACHI
MbIcasl Oosa ananel. JKacymranap yJaKeH-KINIIiriHe Kapal Typii
caJlMakKka ue. MacesneH, TYUEeKYC XYMBIPpTKAacblHbIH caiamarbl 100
r-uHad 1,5 kr-ra meuin 6onanabl. A KBI3bIJI KaH JCHEUIIKTEpT —
sputporuTTepain caamarsl 107 r, sruau, (0,000 000 001 r) TeH.

DykapuoTTapfa KaparaWbIM KaHyapjaap (kaJifaHasKTbLiIap,
TANIBIKTHIIAP, HHPY30pHUsiIap), CaHbIpayKyJIaKTap, )KOFapbl caThbl-
JIBI ©CIMIIKTEP MEH JKaHyapiap Kipeai. DyKapuOTTHIK >KacyIiaiap
MPOKAPUOTTAPABIH KYPACICHY1 HOTHKECIHJIE naljga OoJFaH JAEreH
’)kopaman Oap. OpOip kacyma 3 KypaMablK OOJiKTEH: ChIPTKBI
HUTOMJIAa3MaJbIK JKapFaKllaJaH, [UTOIJIa3MaJaH KoHE sSJIpOJdaH
KYpaJjraH.

IIna3zManapIK KapFaKmIaHbIH KYPbUIbICHI, KACHeTTepPi KoHe
aTKapaTbIH KbI3MeTi. DJIEKTPOHIBI MHUKPOCKOI apKBUIBI XXYP-
ri3UJIETIH 3epTTeynep OakTepusiaap, ©CIMAIKTEp >KOHE KaHyap-
Jlap >KacylIachlHZIa XYKa CBHIPTKbI KaOBIK OOJAaTHIHBIH aHBIKTAY
MYMKIHAITTH Oep/i. by KaObIK »KacylIaHbIH CBIPTKBI JKapFaKIIachl
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18-cyper.

Kacywa niwinoepi:

A ¢ JKyiixe srcacywacet;
9-5-B ¢ Dnumenuiini scacywa,
I' ¢ Bipixmipeiw ocacywa;
At JKymvipmra sicacywa;
E ¢ Bymuvikem ocacywace.

(meMmOpanacel) nemn atandanbl (J1aTeiHIIa “mMmemOpaHa” — KaOBbIK,
nepae). XKacyma KaObIFBI )KaCylIaHBIH CBIPTKBI OpTaMEH >KOHE
e3re JkacyliajapMeH OallaHBICBIH KamMmTamachki3 eresi. COHbIMEH
Karap oJ KOpFaHbIC, OOTeT, 3aTTapabl IPIKTEN OTKI3Y, PEHEeTTOPIBIK
MIHAETTI e opbIiHAaWabl. JKacyma KaObIFBIHBIH HETI3T1 0eJiriH
niaa3MalblK kaprakimia (MmemOpana) Kypauawsl. Xanyapaap
’)KacylIaChlHBIH KaOBIFBl ©TE KYKa >KOHE CO3bIJIMajbl OOJajbl.
Kanyapnap xacyuiacblHbIH KaOBIFbI )KYKa OOJIFAaHIBIFBI CEOETT1
Tipek MIHAETIH aTKapa anmaiasl (19-cyper).

OciMIiK KacylIaCchblHBIH KaOBIFBI KaJIbIH OOJajbl J1a, HEeTi31HCH
LEJUII0JI03aJaH Typaabl. OCIMIIK acylIaChlHbIH KAaOBIFbl TipEK
MIHJICTIH JIe opbiHAanabl. [lma3manbik skaprakiia OapiibIK Kacy-
mrajiap yuiH oM0eban — OMOJOTUSITIBIK JKapFakia OO0JIbIIT TaObLIa Ibl.

I[Ina3zmanbiK >xaprakiia OapJiiblK Kacyliajapaa Ke3Jiecenl.
Kacymnria e31HiIH O6eTKi OejiriHAe XYKa KaOBIK Ty3eal e,
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LUTOTIJIa3MaHbl CBIPTKBI OPTaJlaH KopFam Typaabl. Tipi kacymiaHblH
OeTKi OeJiri TOKTayChI3 OpeKeTTe OO0JIa/ibl, OHJAa KaOapbIHKBI KOHE
OWBIC TYCTap maiga OOJIbII, TOJKBIHFA YKCAC TepOeIMeni KO3FaabIC
TYBIHIAWUABI /14, OJ apKbIJIBI MaKpOMOJIEKYyaalapJblH apbl-06epi
Kollyl eTinm Typansl. [lmazmanbik >kapraKIIaHBIH ©T€ OEpIKTIK
oOpl CO3BIIMAINBUILIK KacueTi 6ap. On a3zgam 3aKkbIMJIaHFaH KOHE
JKOUBIIIFaH OOJIITIH JKeJeJ KaJilblHa KeNTipimn, ©3iHiH OipTyTac-
TBIFBIH T€3 TIKTET ajajbl.

IMna3manslk skaprakma OipkeJki TyTac Ty3iiareH emec. OHBIH
apHalipl (epMEHTATUBTIK KaHajJJaapbl O0ap, ojlap apKbLJIbl Kacy-

LlenTpuons

KAHVYAP KACYIIACHI LuTonnasmanslk kaprakiia

\ AKybI3
TaJIIIBIK-
Tapsl

MuxkpotyTikimernep

Xpo-
MaTHH

Tonpmkn
JKUABIHTBIFBI

Slapo meMm-
OpaHacsl

Bakyons

Pubocoma

Xnopomnact =
JIm3ocomanap Jlerikonmact

OCIMIIK KACYHWIACHI

Kanyap men ocimoik sncacymacoinvlyy Kypoliablcobl
I 19-cyper.
cvizbacol.

Kacyma

KaOBIFbI
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HMIaHBIH 1K1 Oeirigae (GepMeHTTEepIiH KOMEeriMeH HOHAAp KOHE
IaFBIH MOJICKYJaJibl 3atTap oTedi. COHBIMEH Karap KacylIaHbIH
OeyiceHaNIr apKachlHIAa Maija OoiFaH 3arTap »KacylIaHBIH ChIP-
ThIHA mbIFapeinansl. Keil skargaiinapaa moHaap MEH ycak MoJjie-
KyJiajiap ’KacyIlIaHbIH 1II1HE jKapFaKilia apKbUIbl Ja oTe anaabl. by
naccuB auddy3us emec, 00NKiM OeJICeHIl KOJIiK OOJIFaHIbIKTaH,
AT® >HeprusiChIHBIH )KYMCalybl HOTHKECIHE KY3€eTe acabl.
KeitGip 3arTap mna3mambIK >KapFakilia apKblJIbl ON-OHAl eTce,
e3reliepi MyJiae ote anmaiiael. MoceneH, K+ noHmapbIHBIH KacyIia
IIiHAET1 MeJimepi OHBIH CHIPTHIHIAFbIFAa KapaFaHJa aHaryp-
neIM KeTl O6omaapl. Na® noHaapbsl OyFaH KepiciHIIE >KacCyIIaHbIH
ChIpThIHAA Ke0ipek. Na*" moHmapsl kacymia imiHae a3 OoJdyblHA
KapamacTaH, JKacylaJaH ChIpTKa HbFapbuiaabel. An K" nonmapsl
kepicinme. byn, opune, AT® sHEpTUACHIHBIH XyMcallybl HOTHU-
JKeCIHe Ky3ere acajibl Ja, OelceHl KeJiKke Mbpican Oona amasibl.
XKacymia kapraKmachblHBIH MaHBI3JIbl KACUETI — OHBIH 3aTTap/bl
1pIKTeT OTKi3Yyl, SFHU KapPThLJIaid 6TKI3rimTiri OOJIBITI caHanagbl.
[Ima3manbiK Kaprakiia TeK KehWOip MoJieKkynajlapAbl HEMece
WOHIAp/IbI JKacyllla illliHe ©TKi3yMeH FaHa MIEeKTeIMEN, ipi MOJIeKy-
majapabl HEMEce OoJlapJAblH >KHUBIHTBIFBIHAH Makga O6onraH ipi
TYHIpUIIKTEP/Il A€ OTKi3e allaThlH KacueTke Ae ue. byn kacuer o3
Ke3erinae GaronmuTos KoHe MMMHOIIUTO3 e eKire OeiHe .
®Darouuto3. OpraHukalblK 3aTTap, MbICAJbl, aKybI3Jap, MOJIH-
caxapuATep KOHE KaTThl TYHIpIIIKTEp Kacylia imiHe (aromnuros
JKOJIBIMEH oTin O6apasl (Ipek TUTIHIE “¢paceo”— kKey, KOPBITY NeTCH
ce3nepaeH anbiHFaH). ParonuTosfa mia3MalbIK KapFakiia TiKeJlen
Karbeicabl. JKacyIia »KaprakIlachklHbIH OeTKi Oelirine Oipep KaTThl
TYHIPIIIK TyceTiH 0oJica, HaK COJI KEepAe KapFakila OWbICH Maiiaa
Oonanel ga, TYHipmriktTi opan amaabsl. byn Ty#ipurik >kaprakiiara
opalifaH KyHi >kacyma imriHe eteni. JKacymrama KOpbITy Bakyodi
maiga OoJibIN, Kacyllara ©TKEH OPTraHUKaJIbIK 3aT KOPBITHLIAIbI.
darouuTo3 kaHyapiiap 9JieMiHAe KeH TaparaH. Mpicaiibl, am&da
dbarountos xxonbpiMeH KopekTeHeni. Jlelikouurrepae me ¢aro-
UTO3JBIK Kacuet Oap. OciMmaikTep, OakTepusijiap MEH achll
OanapIpiap KacyllajdapblHbIH KaOBIpFachl THIFBI3 Opl KaJblH OOJI-
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FaHIBIKTaH, onap (aronuTo3Fa KapchUIbIK >kacaiapl. Con cebenti
onapaa ¢arouuTo3 Xy3ere acmaiabl.

IIuuouuTo3. byn — anyan Typiai 3aTTapAblH €pireH Kyume
ycak TaMIIbUIap TYpiHIE Kacymara Kipin 6apybl. CYHBIKTBIKTBIH
yCaK TaMIIbl TYPIHJE KXKYTBUTYHI iy KYOBIIbIChIHA YKcaiiapl. CoH-
JIBIKTAH J1a OYJI KYOBUIbIC RuHoyumo3 (Tpek TuUriHAE “‘nuno” —
imeMiH gereHal Oimaipesni) aen arananabl. [luHOIIMTO3 TaburarTa
KeH TaparaH, o keOiHece OaKTepusIapAblH, CaHbIpayKyJIaKTap-
JIBIH, OCIMIIKTEp MEH KaHyapJiapJblH >KacyIlllachblHIa Xy3ere aca-
npl. DaronuTo3 0€H MUHOIMTO3 YHAOIMTO3FA MbICa OoJia ajaaasbl.

DHAOMUTO3Fa Kepi yaepic 3KTONMUTO3 (“OKTO” — CBIPTKBI ACTCH
MarbIHAaHBI Oinaipesni) Oonpin TaObUTIaAbl. DKTOIUTO3/1a IUTOMIIa3Ma
BaKyOJIiHIH 1IIIHAE KOPBHITBUIMAW KaJlFaH 3aTTap >Kaprakila apKbLIbI
CBIpTKA IIbIFapbUiafnl. [lna3smansik skapFakmIaHblH Tarbkl Oip MIHAETI
— KOII JKacyIllajabl aF3aHbIH YJITMAChIHAA KacyllaapaiblK OaiIaHbICTHI
KaMTaMachl3 eTy. by, OipiHIIiieH, caHCBI3 OypMeJiep MEH OCiHaiIep
TYBIHAATY, €KIHIIIJEH, )Kacyliajlap TapamnblHaH jKacyliaapalbiK
0aiIaHBICTBUIBIKTHl TOJIBIKTBIPATBIH CAHCHI3 3aTTap OOJIiN HIbIFapy
apKbLIbI J)KY3€Te achIpblIaabl. OCIMIIK KacyIIackl 1a HAK KaHyapiap
’)Kacymrachkl CEKiJIII MUTOIJIa3MallblK >KapFaKIlaMeH OpaJiajbl.
Bynan TeIC jkaHyapiap jKacymiacblHAa KE3ICCHEUTIH MEeITI0I03a1aH
TYpaThIH KaJIbIH Kacylla KaObIFbl Ma Oonanbl. JKacyiia KaOBIFBIHIAQ
apHaiipl caHbllayiaap 0ap, Keplli )xacymajiapAblH TOpJapbl COJ
caHpUIayJIap apKbUIbl 0ip-0ipiMEeH TYTACHII KATaIbl.

CaHpIpayKyJdaKTapAblH Kacymiajlapbl Ja HaK ©CIMIIK >Kacy-
magapbel CUSAKTHI Xacymia KaObIFRIMEH opajiraH. bipak omnap
LEJUTIONIO3a/laH €eMEeC, XUTHH TOPi3/i 3aTTapAaH TYPaJibl.

IIma3manbIK >xkapFakiiia KaHaai MiHJIeTTep/l aTKkapaabl?
[Tma3manbIK kapFakIiaHblH KYPBUIBICHI KaHTali?

XKapTeinail ©TKI3TIITIK AeTeHe KaHIal yaepicTi TyciHeciH?
®daronuTos geren He? On Kaaima xy3ere acaab?
ITunonuTO3 YaepiciH TycinAaipin Oep.
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§ 12. Huronaaszma. KacymaHblH KapFaKIIAChI3 jKIHE KAPFAKIIAJIbI
OPraHOMATAPBI: FHAOILIAZMAJIBIK TOP, pHOOCOMAJIap, IOJILAKHA KelleHi

Hutonuaa3zma. XXacymranelH Heri3ri Kypamjaac 0eiri OOJbIIn
TaOBIIaTBIH UTOIIAa3Ma CBIPTKBI OpTaJlaH Mia3MallblK >KapFakiia
apKpUIbI, aJ 1Kl OpTajaH AP0 KaObIFbl apKbUIbl OOJ1HIN TYpagbl.
[Mutonna3zma — ’kacymajgapAblH >KapTbllal CYMBIK KyHaeri iliki
oprackl. l{luTtonna3smana opraHouaTrap, KipMejlep, COHbBIMEH
KaTap >KacylmlaHbIH KaHKAChIlH KYPAaWTBIH KIHIMIKE TYTIKIIEIep
MEH XinTep opHamacaasl. [luTomiasMaHbIH HEri3ri 3aThIHBIH
KYpaMblHJa aKybI3zap O0aceiM Oojaabl. Heri3ri 3at ammacy yje-
picTepi OoChl nUTOIIazMaaa xypeai. llutominazma O6apiibik opra-
HouaTapAbl 61p OYTIH €TIIl TYTacThIpadbl, 9Pl KACYIIaHBbIH KbI3-
METIH KaMmTaMmachi3 eTejl. [{uTtomnazma opraHOUATAPBIH KaJIMbI
J)KOHE JKEKe, KapFaKllajbl KOHE j>KapFakKllachbl3 OpraHoujiTapra
Oenyre Oomanapl. JKanmel opraHouaTap ar3a KypaMblHAaFrbl Oap-
JIBIK JKacyliajapaa kesaecenal. Ojgapra MUTOXOHIIpUSI, JKacyIia
OpTAaJIbIFbl, TOJIBJIXKA KEIIeH1, pudocoMa, 3HAO0MIa3MalIbIK TOP,
JIN30COMA KOHE TUTacTUaajiap Mbicall 0oJia ajajbl.

Keke opranouarap keuodip >kacymaiiapaa keszaeceni. Omapra
MbICaJl €Tin MHPy30pusgapaarbl Kiphnikiieiaepai, 3BIJIeHa MEH
cnepMaTo30UATAaFbl TYKIIENEepal, d3MUTEIIUN KacyllajdapblH-
Jnarbl TOHOQUOpHUIIIanapabl, )KYHWKe »KacyliajapblHIarbl HEHpo-
bubpunnanapapl kepceryre 6onanpl. JKorapeiga atan ©TKEeHIMI3-
JIed, MTonJIa3mMajia OipHeIIe opraHouATap 6ap »KoHe ojap 9p Typ-
JI1 MiHJETTEP/I1 aTKapaabl.

JHAOMIAa3MAaJIBIK TOP KYpAeal KkapFakiiajap XyHeciHeH
KypaJfaH, 0J1 OapJibIK 3yKAapHUOT >KacylllajJapJAblH IIATOMJIa3MaChIH
KaMTHIbI. DHIOIIA3MaJbIK TOp Oip Ka0aTThl >KapFrakKIIaMeH IICK-
TEJITeH BaKyOJbJIEp MEH JXXYJreiep XyieciHeH KypanraH. Kyn-
rejep TapMaKTaHbIII, )KacylIaHbIH OapiblK OeJiiKTepiH Oip-0ipiMeH
JKOHE TIa3MalibIK JKapraKiiajapAbl ©3re OpraHouITapMeH, COHAai-
aK siApO KaOBIFBIMEH OalIaHBICTBIPHII, KAaJMNbl TOPALI KYpangbl.
Oumap ocipece 3aT ajaMacyhbl eJieJl 1ICKe acaTbhlH ’Kacyllajgapja
TaMUJbI. DHIOTIA3MaJIbIK TOPABIH KOJEMI1 JKaCyIIaHbIH KaJIbl
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koneMiHiH optama 30 %-nan 50 %-ra neitiHri OesiriH ueneial.
DHAOMIIa3MaJIBIK TOP €Ki TYPJIi: TYHIPIIIKTI )KoHE Teric 60abl.

Teric 3HAONJIA3MAJBIK TOPABIH HEri3r1 MiHICTTEpiHIH Oi-
pl— JIUNUATEP MEH KeMipcylnapAbl CUHTEe3Aey. Teric sHaomas3-
MaJIbIK TOp Mau Oe3nepinge (Mainap cuHTe31), OaybIp Kacymia-
mapbiHaa (TIIMKOTEH CHHTE31), KOp 3aTTapbhl )KHHAJATHIH Kacylla-
Japaa (eciMIiK YpBIFBI) Kol OoJjiaabl. BymbikeT kacyliajapblHia
TEeric PHIOMJIa3MaJbIK TOP OYJIIIBIKET TAJIIBIKTAPBIHBIH >XUBIPHI-
JybIHA KaThICAIbI.

TylipmikTi 3HA0MJIA3MAJBIK TOPABIH KapFaKllajJapblHIa pHU-
O6ocomanap opHajackaH. by skaprakmanap TYHIPHIIKTEp KOPiHICIH-
e Oosaapl. TyHIpHIIKTI SHIOIIA3MaJIBIK TOPABIH HEri3ri MiHAeTi
—aKybI3 CHHTE31 KOHE OHBI TackIMajjay, MyYHbl pruOOcCOMalapMeH
Oipre xy3ere aceipaabl. Pubocomanap 3HIOMIa3MaIbIK TOPABIH
HBIFBI3JIaJIFAaH JKapFaKilla KallIbIKTAPbIHBIH YCTIHT1 KaFblHIA TYWU-
1p-TyHip Oonbin opHanacaabl. Tyuiipwik nen atany ce6ebdi ae coi
KYpBUIBIMFa OaiaHbICTHl. TYHIPIIIKTI SHIOMIa3MaJIBIK TOP aKybI3
KoOIpeK CHHTE3/ICNIETIH Kacylajap/a *KaKkCchl JaMbIFaH.

CeiiTin, 3HAO0IIA3MAJIBIK TOP KaCyLIaHbIH >KajMbl 1K1 aifHa-
JIBIM JKYHeci OONBINT TaObLIaIbl, OHBIH TYTIKIICJIEPl apKbIIbl 3aT-
Tap TachIMallJaHaIbl.

Pubocomanap epkiH Kyige HeMece 3HJIOTIa3MalIbIK TOPIABIH
CBIPTKBI O€TiHEe »aOBICKaH KY¥Je OopHanacybl MyMKiH. Omap nep-
Jik Oapia »kacuryjiapiaa: mpoKapuoTTapaa Jia, dyKapuoTTapaa Ja
ke3neceni. Pudbocomanap nuametrpi 15,0—35,0 um OGonraH exi,
SIFHU YJIKSH1-KIIT1J1 OeJIIIIeKTEepICH KypaliFaH >KajllakK JgcHe-
mIikTepaeH Typaabl. Pubocomanapaa mamMaMeH TE€H MeoJIIEpae
aKybI3 O€H HYKJIEMH KbIIKbLIbI 0ap. Pudbocoma PHK-b1 simponarsi
JIHK moinekynacel kemeriMmeH mnaijga Oosanabsl. Pubocoma siapo-
JIaFbl SIAPOUIBIK apKBUIBI CHHTE3/CINICAl Je, [IUTOoIIa3MaFa IIbIFa-
pbu1aabel. Pubocoma racymiazna aKkybl3 CUHTE31H JKY3€Te achblpaThblH
opraHou]i OOdbINT TaObLIAAbBI J1a, KapFaKIIachl >KOK OPraHOUATap
KaTapblHa >KaTaJibl. PuOocomamapablH HETI3TT MIHACTI — aKybI3Jbl
cuHTe31ey. AKYbI3 CHHTE31 Kyp/eli yaepic O0JIFaHABIKTaH, OHBI
KaJrpl3 pubocoma emec, OipHenle oHaaraH pudocomaiap Oipirin
)Ky3ere aceipaabl. Onapabl noaupubdocomanap 1en aTaabl.
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lNoabaku KemleHi ajram peT XKYHWKE jkacymajiapbl Kypa-
MbIHaH TaObpuTFaH. Onap >xaHyapiiapAblH KOIITEeTeH acyllajlapbiH-
7la SIAPOHBIH TOHIPET1HE OpHAJIaCKaH KYypJeii Top milriHiHae 0ona-
b, OCIMAIKTEp MEH KapamnalbIM >KaHyapJiapJIblH >KacyllaJlapbiH-
Jla OpakK HeMece TasiK TOopi3l mimliHJae OOJIaThIH ACHEIIIKTEePICH
TYpaabl. DISKTPOHIBIK MUKPOCKOIIIICH KaparaHJa TOJbIKHA Ke-
IICHI >KapFakKllaJlapMeH IIeKapajlaHFaH >oHe Ton-tom (5—10-HaH)
OOJIBITT OpHAJIaCKaH XBUITHIP KybICTapAaH, BaKyOJbJICPICH JKOHE
ycak KoOIKIIeJIEPIeH TY31JITeHAIiT1 aHbIKTanaFraH. OHBIH KapFakia-
JIAPBIHBIH, KYPBUIBICHI TETIC OOJIBITT KEeJIeT.

lonbaku KemeH1 KONTereH MaHBI3Ibl MIHACTTEPAl OPBIH-
manapl. DHIOIIJIa3MaJIbIK TOp J>KapFakKiiajdapblHAA Iaiiga OojraH
aKybI3Jiap, MoOJIHCaXapuATEep MEH Maujaap TOJbJKH KCIICHIHE
TacbiMangaHaabel. OHBIH 1MIIHAE OYJI KOCIajap e3repicKe YIIbI-
paizpl xoHe OesiHyTre JalblH HIBIPBIH PETIHAE OpaJibll, KePEeKTi
Kepiiepre kioepineni, iKW JKacyIIaHBIH TIPHILIIri yIIiH nanma-
JaHbIIaAbl. [ ONBJKY KEIMICHIHIH KbI3METI apKacbhblHJIa IJIa3MaJIbIK
JKapFraklIla >KaHaJlaHaIbl )KOHE ©Ce/Ti.

IluTornna3ma rkacyinana KaHaaid MiHISTTEpi OPbIH AN bI?
OpraHouiTap KaHaau Typiiepre OelriHei?

DHI0TIa3MalbIK TOPJIBIH TYpJepi KaHaan?

PuGocoMaHbIH KYpPBUIBICH KaHIali? On KaHJIald MiHJIETTEpIl aTKa-
panbi?

5.1 T'onbKu KeNIeH1HIH KYPBUIBICHI MEH MIHJACTTEPiH TYCIHAIpin Oep.

W=

8 13. MuTOXOHApHS, IJIACTUAAJIAP, JTA30COMAJIAP KIHE

NHUTOMJIA3MAaHbIH 0aCKa /1a OPraHOUATAPHI
i\ - amn N 7 A

MutoxoHapusi (TpeKIIe — «MHTOC» — KIIl KOHE «XOHIPO»
— TYHipiIik) Oip KOHE KeIl JKacyllaabl ar3ajapblH OapiIbIK dyKa-
pUOT KacymanapbiHaa 6ap. MUTOXOHAPHUSIIAPABIH KaHyapJjaap
MEH OCIMAIKTEep AYHHUECIHAE MYHJal KEeH Tapajaybl OJapIblH
»Kacylajia 30p MaHbI3bl 0ap €KeHIH QNSNS Ii.

MuToxoHApusiIap op TYPJl HMIIIHASPAS: JoMallaK, JKaJlakK, [H1-
JUHAP TOpi3aec, TIMTI XKIIM Topi3aec KeckiHiae ae kesaeceni. Omap
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0,2-nen 15-20 mxMm Mmemmepae Oomanpl. JKinm Topizzec MilIiHHIH
Y3BIHABIFBI 15-20 MKM-Fa JeWiH KeTedi. Op TYPJl yirmanaapaarsl
MHUTOXOHAPHUSIAPABIH CaHBl OIPKEIKI eMeC YKOHE >KaCyIIaHBIH
(yHKIHMOHANABIK KbI3MeTiHe OalinaHbICThl. OnapablH CaHbl CHHTE3
OaphICHI XXEIeJl KY3€ere achlpbljaThliH (0aybIp) KU YJIKEH dHEp-
TUsl )KyMcaJlaThIH JKacylnajapaa kemn Oomnanbl. MoceneH, yIiaThlH
KYCTapAblH KOKIpEeK OYJMIBIK €TTePiHIE MUTOXOHAPHUSIAP CaHBI
YIIMMaUTBIH KYCTapFa Kaparanaa OipiiaMa apThIFBIpaKk.

Mutoxonapusiinap Kypameigaa JIHK MonekynacblHbIH 6051ybI
onapabklH O6J1HY XKOJBIMEH Te3 KoOerwiHe MYMKIHAIK Oepei.
MuTtoxoHapusiapaa €Ki KabaT: CBIPTKBI JKOHE IIIKI KapFaKIa-
map Oap. CeIpTKBI KapFakiia Teric, aj 1mkici Oypmeni Oomanasl
na, Kkpucmanap nen arananbl. Kpucranap >kaprakiiachblHlIa ©Te
kel hepMeHTTEp opHallackaH. Oiiap 3HEPrHs ajiMacyblHa KaThICa-
I, MUTOXOHIPHSIIIAPIBIH, HET13T1 MIHASTI SHEPTHUSHBIH oMOe0an
Kophbl ecenteiareH AT®D-Ti cuHTe3aey OOJIbIN ecernTene/Ii.

IMaacTuaajgap — eciMIiK KacylIlaJapblHBIH OPTaHOUITAPHI.
Omnap OeiopraHuKambIK 3aTTapdaH KeMipCyliapabl Ty3yre KaTbl-
cansl. [ImacTunanapasiy yur Typi 6ap:

1. JleiikomaacTap — Tycci3 Gonaasl. Onap eciMIiKTepAiH
Tycci3 OenikTepiHAE, MOCeJeH, cabaFblHaa, TaMBIPBIHAA JKOHE
TYWHeKTepinae Oonansl. Jlelikonimactap MOHOcaxapuAaTep MEH JIH-
caxapuATEpIeH KpaXxMaJIbIH TY31JyiHe KaTbicaJbl (Kehbip Jeiko-
riactap/ia aKkybl3 OeH Maijap 1a MIOoFbIpIaHabl).

2. XJuopomaactap — OyJ OpraHOMATap ©CIMAIKTEPAiH KaIlbl-
pakTapbiHAa, Olp XBUIABIK OPKEHAEPl MEH OJIi MiCIM-KETiJIMETreH
JKeMicTepiHae ker Oonanpl. Xjoporuiactapaa GoTocuHTe3 yaepici
’)Ky3ere acaabl. Xioponiactapaa AT® te cuHTe3nesneni.

3. Xpomomaacrap — Typiai Tycti miactuganap. Omap ryuaep
MEH XeMicTepre Tyc OepeTiH KapoTHHOUATapAaH Kypauaabl. ['yi-
TOKIACP MEH >KalbIpaKTapAblH 9p TYPJIl PEHASPMEH: capbl, KbI3bLI,
KBI3FBIII TYCTEpPMEH KYOBIIBIN TYpPybl XpoMoIljlacTapra Oaiina-
HBICTHI. [lnacTuaa xaprakmaaapbl apacblHAAFbl 00C KEHICTIKTE
JIHK, PHK >xoHe pubocomanap Oonaasl. [lnacTumanap €3 oHTOTre-
He3iHJIe Oipi-eKiHIIICiHe alfHaJbINn Typajbl. XJoporuiactap — Xpo-
MoOIUIacTap¥a, ajl XpoMmoIiacTap — XJoponjacTapra aiiHaaagbl.
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JIuzocomanap (rpekuie “am3eo” — epiremiH, “coma” — neHe
JAereH coe3/epAeH aJbIHFAH) OHIIAJBIKTHI YJIKEH €MeC >KaJIak Jie-
HemrikTep Oosbim Tabb1anel. OnapasiH auametpi 0,4 MUKpOH, Oip
Kabat >kapraklIaMeH opajbln Typanbl. Jlm3zocomana akybI3napiasbl,
KeMipcyJiap MeH Maiyiapabl biabipaTaTblH 40-Ka XYBIK THAPOJIHU-
TUKanbIK pepmenTTep Oomambl. JImzocomamap ['onbaXu KemeHi-
HEH HeMece TiKeJeW 3HIOomjaa3MalibIKk TOPJAaH TY31Jyl MYMKIH.
JInzocomanap KOpeKTiK 3aTTapabl OeJCeH/Il TYp/ie KOphITyFa Ka-
O171€TT1, OJI KaCyMIaHBIH TIPIIIIIK KbI3METI HOTHIKECIH/AE MIBIFbIH
OonraH xacyina OeJIIKTEepiH >KOIFa KaTbkicaqabl. MbIcalibl, UTOA-
JBIKTBIH KYWUPBIFBI Ju30coMa (EpMEHTTEPIHIH ocepl apKachlHIa
KOUBIJIBITI KETEI.

BakyoJsbaep e eciMaik kacymiajgapblHa TOH OPraHOMI OOJIBITI
TabplIaabl, ojap KaprakmameH opajiraH. Ojap SHIOMIA3MaJBIK
TOPABIH OOC KapFaKIaJapblHBIH eceOiHeH maiaa 6onaapl. Bakyons
KYpaMbIHJa 9p TYpPJIl OpraHUKaJbIK KOCBIHIABIIAp MEH TY34ap Ke3-
neceni. Bakyosb HIBIPBIHBI TYFBI3aThIH OCMOTHKAJBIK KBICHIM Kacy-
[ara CyJIblH ©TYy1H KaMTaMachl3 €Te/ll )KOHE OHBIH KAaTThl KEPIJITeH,
SIFHU TYProp Ky#iH TybeiHAatanasl bym eciMaikTepaiH MeXaHHU-
KaJIbIK 9cepiepre MIbIAaMAbIIBIFBIH KAMTaMachl3 €Te/1Il.

ZKacyma oprajbifbl MWJIWNHAP NIMIHACTI €Ki JCHEUIIKTCH
KypayiraH, Oip-OipiHe TiKk OYpBIII Kacail OTBIPBIIT OpHaJIacaIbl
J)KOHE oJiap HEeHTPHOJIb Jel aTtananbl. Tore3 OailflaMHaH KypaiafFaH
Oapira MEHTPHUOJIb KaObIpFalapblHBIH OPKaWCBICH YIICYIACH
MUKPOTYTIKIIIEHI KaMTHUIbl. [[eHTpuoss muToria3MaHblH ©31HCH-
e31 keOelieTiH opraHouabl 00 ecenteneni. OnapabiH K000l
aKybI3JbIH Killl O6JIIIEeKTepiHIH ©31H-031 KMHAY OapbhIChIHAA 1CKE
aceipbutazbel. JKacymia opTanbIFbl KacylalapAblH OeiHylHJIE 30D
MaHbI3Fa ue.

Kacymia opranbsifbiHaH OOJIIHY apKbIJIbl YPBIKTApAbIH OCYIi
Oacranansl. Kenrteren ecimaikrep MeH OajabIpiapja ’kacylia
OpTaJibIFbl OONMalJbl, COHABIKTAH OeJIIHY YpPIIBIKTapbl apHaibl
(epMeHT opTabIKTapbIHAH Maiixa 60Iaabl.

MuTtoKaHKa — DYKapHOT Xacymiajapfa TOH KaCHUETTEepIiH
0ipi. OnapaplH HUTOMIAa3MachlHAa MUKPOTYTIKIIIEJIEp MEH aKybI3
TAJIIIBIKTApbIHAH KYpaJIFaH TipeK KaHKAChI KYPbUTBIMIAPHI 00T IbI.
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[luTOKaHKaHBIH JEMEHTTEPI SIAPO KAOBIFBIMEH XOHE CBHIPTKBI
IMATOMJIa3MaJIBIK JKapFaKIIaMeH THIFbI3 OIpIKKEH, IUTOIIa3zMaiga
KypZaeni Ti3z0eK jXy3ere acwIpbliianbl. [{umTommasmMaHbIH Tipek
AJIEMEHTTEP1 JKacyIIaHbIH MINIiHIH aHBIKTAWbI, )KaCylIaHbIH 1K1
Ti130€KTEpiHIH OPEKETIH XKoHE OYKUI >KacyIlaHbIH OPBIH aiIMaCyblH
KaMTaMachi3 eTeni. JKacymaHblH KO3FaJIBIC OpTaHOHUATAapbIHA
HETI31HEH KipmiKmeaep MeH Tykmelep Kipeai. Kapamaiibeim
’KaHyapJiap apacblHaH TYKTIJIEp MEH KTl jKacylIajbl KaHyapapablH
CIIepMaTO30MATEPi TYKIIECIUICP/IIH KOMETIMEH KO3FaJia ibl.

Kacyma kipmeaepi. [lutommaszmara anyaH TypJii 3aTrTap
na >kuHananel. Onap kipmenep nen arananel. Kipmenep nuto-
IMJIa3MaHbIH TYPaKThl €eMeC KYPBIJIBICHI OOJBINT cCaHajdaabl na,
opraHoujTapra KaparaHJa albIpMaIllbUIBIFBl COJI, >KaCyIIaHbIH
TIpUILJIIK KbI3METI yAepiciHae Oipece maiina Oosbln, Oipece >KOK
6onwin Typansl. Omap TpoPpuKTIK (KOPEKTIK), CEKPETOPIBIK,
IMMUTMEHTTIK ’KOHE KaJIJIBIK KipMesep 0oJibin OemiHe .

MHUTOXOHIPUSHBIH HET13Tr1 MiHIeTi HEe?

ITnmacTumamapablH KaHaal Typiepi 6ap? Onapabl cuIlaTTa.
JInzocoma xacymajga KaHJaal MiHAeT aTKapajabl?
BakyonaHbIH KYPBUTBICH KaH1ai?

Temeneri kecteae opraHoMATapAbIH KYPbLIbICHI OepinreH. Ouapabl
JKYIITalNl KepceT.

1 XKacymranbig KA KOMeMiHiR A YKacylua opTasEsI
30—50 %-bIH Kypaiiabt

2 TeirbI3 OpHANACKAH KambIKTap Kiiect, B JInsocoma
BaKyOJIbJIep MEH KOOIKIIeIepIeH KypalFaH.

3 YJIKeH oHe Killl Teric JeHeMIKTepAeH v Tolb KN KellleHi
TYpabl

4 JKaprakIaza rHAPOTUTHKAIBIK GEPMEHTTED S Mutoxopus
OpHaJIaCKaH.
Exi xabar xaprakmanapaaH TYpaIbl, iOIKi

5 Kabar >xaprakmaiapsl KpucTajijgap Aer D [Tnactuna
arajajpl.

6 [mki kabar xKaprakiackl CTpOMa JIeTl aTajajibl. G Bakyomna

7 Kabsipracs! 9 TpuruieT TyTiKIIeAeH J Pubocoma
KypaJIFaH.
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8 KypaMbl opraHukajiblk Kocrnajaap MEH E DHIOTITA3MATBIK TOP
Ty3/apJaH Typasbl.
1- > | 3 | 4 | s 6- 7- 8-

§ 14. SIapo k3He OHBbIH KYPbLIbICHI H

SInpo — caHbIpayKyJIaK, ©CIMIIK XKOHE JKaHyap >Kacymiajaapbl-
HBIH MaHBI3JIbl KYpPaMJIBIK O0eiiri 6oibin ecenrteneai. SAApoHbIH
IMIIiHI MEH OJIIIeMi JKacyIlaHbIH MillliHI MEH OJIIIIeMIHe, COHIai-aK
aTKapaTblH MiHJIeTiHe OaitmanbicThl. Heri3ziHeH jkacyiianapaa ssapo
Oipey Oomanapl. Keitbip jkacymanap raHa, MocelieH, Oaybip, OyI-
MIBIKET, CYWEK KEeMIT1 )acymiajapbl KOIl siAPOJbI OOJIBIN Keedi.
Slnpo HeriziHeH TeMeHaeri MiHaeTTepai arkapanabl: 1. I'eHeTH-
KaJbIK aKMapaTThl caKTay, KOOCUTY >KOHE TYKBIMHAaH-TYKbIMFa OT-
Ki3y. 2. XKacymiaga maiiga 6onaThliH 3aT alMacy yAepiciH 6ackapy.

XKacyma eMipiHiH TYpJi Ke3€HIAECPIHJIE SIAPOHBIH KYPbBIIBICHI
MeH MiHJeTTepi op Typii 6omanbl. UHTepdasza kyHhiHaeri siapo
TOMEHJer1 OeniKTepAeH: AP0 KaOBIFBIHAH, SIAPO IIBIPBIHBIHAH,
SIIPOIIBIKTAH JKOHE XPOMOCOMaaaH KypaJsabl.

sinpo Ka0BIFBI €Ki KabaTTaH: CBIPTKBI YKOHE 1IIIKI KapFak-
mrajapiaH Typajabl. SIIpOHBIH CBHIPTKBI IUTOIMJIa3MaMeH TYTacKaH
SIIPO KapFaKmacklHIa pubocomalnap opHajlackaH. IIIki >kaFrbIHAH
SIIPO Kaprakmiackl Teric 0omaabl. CBIPTKBI AP0 KapFaKIIachl-
HBIH OCIHJIJIEp] HAOIIA3MAaJIbIK TOP TYTIKIIEIEepPiMEH KOCBIJIBIII,
Oip-0ipiHEe YJIaCchIIl KETKEH. SIApo MEH IUTOIIIa3Ma apachlHAarbl
3aT aJIMacybl €Ki TYpJIi KOJMEH icKe achlpbuianbl. bipiHnmrigeH,
SIApO KaOBIFBIH/IA KONTEreH ycakK KybIcTap Oap, ojlap apKbIJIbI
SIAPO JKOHE HHUTOIJIa3Ma apachlHlIa MOJIEKyJjajgap aJaMachll TY-
panbl. ExiHmiigeH, 3aT aaMacysl sSiApoJaH IUTOIIa3Mara Kapau
J)KOHE sIIPO KAaOBIFBIHBIH OCIHAIJICPIH sIKU OaThINl KipreH OeiriH
aXXBIpaTy JKOJBIMEH JIe iCKe achIpbUIaabl. SIApOo MEH HuUTOIIazma
OpTachIHIAaFbl OCJICeH/1 3aT ajJMacyfa KapamMacTaH, siIPO KaOBIFbI
OHBIH 1K1 O06JIriH NUTOIIa3MajJiaH a)KbIpaThlIll, OJIapAblH XUMMUSI-
JBIK KYpPaMBIHAAFBl ©3TCIISNIKTI caKkTamn Typaabl. byn sapo Kypbi-
JIBIMBIHBIH MOJIIIECPiH CaKTay YIIiH KaXeT.
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Sinpo mbIpbIHBL. By — sapo imiHAeri Typii KypblabIMAApAbI
0allTaHBICTBHIPBINT TYPAThIH KOWMAJKBIH CYWBIKTBIK, OHJAa XpOMa-
THUH MEH SIIPOLIBIKTap opHaiacaabl. Kapuoria3mMaHblH KypaMbIHIA
TYPJIi MIHJIETTEPAl aTKapaTblH aKybI3aap, GepMeHTTep, €PKiH HY-
KJICOTUITEP, aMUH KBIIIKBIJIAAPHI )KOHE Oacka 3aTTap OoJajbl.

Xpomocoma (Tpek TiniHAeTi “xpoma” — Gosy, “coma” — neHe
JIET€H CO3JIepJIeH aJIbIHFaH) SIAPOHBIH MillliHI OOWBIHINA SIAPOIaH
e3renie, Keibip Oosymap apKblibl O0OSIaTBIH TYHIPIIIK XOHE TOP
Topi3zaec KypolibiMbl. XpomatuH JIHK MeH akywI3man Kypasaiabl
Jla, XpPOMOCOMaHBIH OpajiMajaHOaraH KOHE THIFbI3aIMaraH OeIik-
Tepi OOJBIN ecemnTeliei. XpOMOCOMAaHbIH OpaliMajlaHFaH OeliKTepi
FeHEeTHUKAJBIK JKaFblHaH OesiceHAl emec. Onap >Kakchl OOsSIIMaNbI.
XpoMOCOMaHBIH KaKChl OOsITMAaWTBIH OOJIIKTEpl IyXpomamun nen
atamanabpl. Al XpoMocoMallapAblH opajiMajiaHFaH OeiKTepi KaKChl
OosIITaZIbI )KOHE OJIap 2emepoxXpomMamun NeliHeIl.

blasipan >xaTkaH jkacymiajiapaa OapiiblK XpoMocoMmajiap KYIITi
opalMaJlaHFaH, KbICKapFaH, BIKIIAM IINIIHTE JXOHE OJIIEMIe He.
Xpomocomanap minriHi 6acTtankel 0endey sSKU LeHTpoMepa Jem arta-
JmaThlH O0eJiKKe OallIaHBICTHI, dKACyIIaHbIH 06JiHyi (MHUTO3) yaKbI-
ThIHAA O6JIIHY YPIIBIFBIHBIH XKi0iHE jka0bbicanbl. [[eHTpomMepa XpomMo-
coMaHbl ymI "iHre Oeneni: 1) TeH WMiHII — METAaUCHTPHUK; 2) TEH eMec
HiH1 — CyOMeTaleHTpHUK; 3) TasKIlIa TOpi3ai — aKpOLECHTPHK.

Xpomocomanapasl 3epTTey TOMEHACTIepAl aHBIKTayFa MYM-
KiHAIK Oepi:

1. Ke3 keareH eciMAik SIKM >KaHyap ar3achblHBIH COMAaTHKAJIBIK

)KacylraJgarsl XpoMocoMaiap caHbl Oipaei.

2. Ke3 kenren ar3aHbIH KXBIHBICTBHIK >KaCyIIaChIHAAFbl XPOMO-
coMaliap opKalllaH COMaTHKAaJbIK jKacyllara KaparaHga €Ki
ece a3 Ooyaabl.

3. Bip Typre tuicTi 6apibIK ar3anap >KacyIIachblHIaFbl XpPOMO-
coMaJliap caHbI Oipaeu GoJraIbl.

XKacymragarel XxpoMocoManapAblH CaHBl TYPAIH KYPBIJIbIC
Jopexecine O0alIaHBICTBI €MeC YKOHE OJlap apachIHIAFbl TYBICTHIK
OaitnmanpicTapabl Oinaipmeiiai. OmapablH caHbl Ti30eKk TOOBIHA
Oip-OipiHEeH alibic TypFaH eKinaepnae Oipael >koHe OyFaH KepiCiH-
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1€ KEeJIM MIBIFYBl KAKbIH TYpJEpIe 9p TYPJl MeJIIepleri xpo-
Mocomaaap Ke3aecyi MyMKiH. MoceJieH, op Typre THICTi >KoHE
)KyHenik tonrta Oip-OipiHeH Oipa3 y3ak OpHaJacKaH IIHUMIIaH3€
MalMBIIBIHA, TapaKaHJa >KoHE KaJlaMObIpAa XpPOMOCOMaIap/IblH
JIATIJION]T caHbl Oipaeit 6osanbl koHe o 48-re TeH. Amamaa 46
’)KOHE KYPBUJIBICHI €I9yip KapamaiblM TYKbI OanbikTa 104, am apo-
30¢unaa meIOBIHBIHAA 8 XpoMocoMa Oonanbl. byn KyObLIBIC XpO-
MocoMajap CaHBIHBIH MYPAKmMblAblK epexceci JIeTl aTanaibl.

CoMaTHKaJBIK XaCyIIaHBIH XpOMOCOMalap XUBIHTHIFBIHBIH
MOJIIIEPIiK (CaHbl JXKOHE OJIIIeMi) >XKOHEe camalbIK (mimiHi) Oer-
riJIepiHiH KXUBIHTHIFBI KApuomun AN ataaaibl.

[Mimini men emmeMi Oipaei kinTepi 6ap Xxpomocomariap
20MON02UANBIK Xpomocomanap nen atanagbl. COMaTHKABIK Ka-
CYWIaHBIH XPOMOCOMa >XUBIHTBIFBIHIAFBI 9pOip XPOMOCOMAaHBIH
©3 XXYOBI Oap XoHE scyn xpomocomanap (SKU Ounioud) e
atamanel. Juniaouna >KUBIHTHIK 2H-MeH OenrineHesni. JKbIHBICTBIK
’Kacymiajapra >KYI TOMOJIOTUKAJIBIK XpoMocomanapabiH Oipeyi
FaHa eTell, COJ YIIiH raMeTaHbIH XpPOMOCOMAa >XUBIHTBHIFBI TAK
(KM eanioud) neiHE].

XKacymianblH OeniHyi asiKTaJdfFaH COH, XpoMocomalap opal-
Ma KYHWIHEH aWbIpbLIafbl, SFHHU KaWbLIAJbl )KOHE JKaHAJaH maiaga
OonFaH >Xac KacymajapAblH sSApoJiapblHAa XPOMATUH TYHipIIiK-
Tepi HEMece TopJiapbl TaFbl KOpiHE OacTaiiabl.

SinpombiK — TeK nHTepdasa KyHiHaeri )xkacymiaiapaa FaHa 0o-
Jazibl, OJap MHUTO3 KE31HJI€ KOFAJIBIN KeTeAi. AJl MUTO3 asiKTaJFaH
COH SIIPOUIBIK KailTaJlaH maiaa Oonamsbl.

S apomblK SIAPOHBIH TOyeJCci3 KYpbIabIchl eMmec. On xpo-
MmocomaHblH pubocoma PHK (p-PHK)-u xacayra >kxayanm O6epeTiH
OeNiMiHIH aWHallacblHAa AyHUere kejieni. OHBIH KypaMblHIa
p-PHK monexynanapsl eTe kemn ke3aeceni. bynan Teic sapomibIkTa
pubocomamnap Ja KajdbllITacalabl KoHE HUTOoIIa3zMara eteni. Ceii-
Til, IAPOMIBIK — KAJIBIITaCy A9pexKeci op Typii pubocomanapnan
s)koHe p-PHK-HBIH KUBIHTBIFBIHAH KYpaJIFaH.
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SIApOHBIH HillliHI MEH YJIKSH-KIINIIIT Here OaiaaHbICThl 0o1aabl?
Sapo Kangail MiHAEeTTepAl aTKapaabl?

XpomMmocomanap/blH CaHbl )KOHIHJE MAJTIMET Oep.

SIApOLIBIKTHIH KYPBUIBICHI MEH MIHAETI Typajbl MAIIiMET Oep.

§ 15. IIpokapuoT KoHe IYKAPHUOT KACylIajaap J

TipmIimiKTiH JKacylIaJblK MIMIHIASP] KaCyIIaChIHBIH KYPBIJIbI-
ChbIHA Kapal €Ki YJIKeH TOIKa: MPOKApPHOTTAP MEH 3yKapuoTTapra
O6enineni. IlpokapuorTap TOOBIHAa OapibIK OakTepHsIap MCH
kachll Oanapipiap (umaHoOakTepusyiap), ajd 3yKapuoTTap TOOBIHA
caHbpIpayKyJIaKTap, oCIMIIKTEp KaHyapiap katagel. Celrin, Oyrinri
TaHJa >kKacyliajgap KYpPbUIbICBIHA Opal €Kl YJKEH TONKa OeJIiHTeH,
OyJ1 TonTap mpoKapuommap X9He IyKapuommap Ner aTanajbl.

[IpokapuoT ko0HE 3YyKapHOT KacyllajlapablH KYPBUIBICHIH]IA
YKCcacTBIKTap Ja, aubslpMaliblIbIKTap Aa O6ap. OmapabslH yKcac
JKaKTaphl COJI, €Ki TONTHIH >KacyllajapblHla Ja jKacylla KaObIFbI,
uuToniasma, pubocoma, HykJIeuH KolmkKbuigapseinad JJHK sxone
PBK-nap 6onanpl. [IpokapuoT xoHE dyKapHOT ’Kacyllajlapaarbl
aKybI3 CHHTE31 pubocomamapaa xypeai. TYKbIM KyajaymIbLIbIK
aKImapaTThlH HOCIJIJAEH-HOCIIre OTyl A€ HYKJIEHH KBIIIKbIIAAPbI
apKbLIbl Oepineni. [IpokapuoT xoHE PyKapHOT ’KacymajapAablH
ekire OemiHim KeOel0iHAE, KOPEKTEHYl MEH THIHBIC allybIHAA Ja
YKcacThIKTap 0ap.

[IpokapuoT XoHE dyKapHOT >KacyllajdapJblH HETi3Ti allbipma-
Japbl TOMEHJETIJIEpACH KOpiHel: dyKapuoT Kacyllaiapjaa KajbIl-
TacKaH SIIPO, HET13T1 OPraHoOUATap — MUTOXOHAPUS, SHIAOIIIAa3MAaIbIK
TOp CHUSAKTHIIAp Oonaapl. AN MPOKapUOT ’Xacyliajapnaa siapo,
MUTOXOHIPHS, dHAOMIa3MaJbIK TOP CEKIJIAI HEri3ri opraHoujTap
O0onMmaibl. [IpokapuoT koHE dyKapHOT KacylianapAblH OeaiHy1HIe
Ie adbpIpMalIbIIbIK Oapbl Oaiikamanbpl. IIpokapuoTr ar3amapibig
’Kacymachl Kak >KapblUIblll OOJIIHE 1, SFHU MHUTO3 OaKblIaHOAW kI, al
JYKapHUOT JKacyllla Heri3iHeH MUTO3 9JIiCiMeH OeliHenl.

DyKapuoT caHbIpayKyJaKTapAblH, ©CIMIAIKTEp MEH >XaHyap-
Jap KacylmalapblHBIH KYPBIJABICBIHAA ©3apa YKCaCTBIK-
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Tap MeH aWpipmainap Oakkamnanabl. CaHbIpayKyJaK MEeH ©CiM-
JIIK JKaCyIachIHBIH aWbIpMaIlbIJIBIKTaphl: CaHBIpAayKyJIaK >Ka-
CyIIaChIHBIH KaOBIFBI XHUTHH TOpi3JieCc 3aTTaH, ajl ©CIMIIKTIH
JKaCyIIachlHBIH KaOBIFBI MeJuTion03aaan Typanbl. CaHbIpayKyJIak-
Tapaa IactTugaisap Ooamalabl, ajl ©CIMAIKTEp jKacyIllachbIHIA
munactumanap Oap. CaHpIpayKyJaKTapAblH KOPEKTEHY oMdici
canpoduTTi, a1 6CIMAIKTEPIIH KOPEKTECHY 9/1iCi aBTOTPO(PTHI.

XKanyapnap MeH ©CiMIiKTep KacylmachlHBIH Aa Oip-OipiHeH
epeKIIeNICHETIH TYCcTapbl 0ap. MoceneH, oCIMIIK KacylIaChIHbIH
KaOBIFBI IEJUTIONO03alaH, aJl )KaHyap »Kacymiachl ITUKOKAJIUKCTCH
Typaabl. OciMaiK jKacymiacblHAa IJIAaCTHIAaIap MEH BaKyOJIbJIEpP
Oap, ax kaHyap jkKacymachklHIa Oyyiap >KOK. OCIMAIK >KacylIachl
MEH JKaHyap jXKacyIacblHbIH OOJIHYIHJAC A€ aWblpMallblJIbIK
Oap. XKanyap ’kacymracbkl O6JIHICHE IMJIa3MaJIbIK JKapFaKIIaHbIH
opTachIHJIa OWBIC maiaa Ooyiaasl aa, o1 eKire OesiHeai. AJl 6CIMIIK
JKacymiachlHJa YKacyIllaHblH OpTachklHaa OereT maija OoJiaabl Ja,
»KacyIlIaHbl TCH €Kire OeJie/i.

IIpokapuoT koHE 3yKapHuOT ’KacyliajapJblH YKCAaCTBhIFbl MEH
allbIpMalllbUIBIFBI HEJIEPAEH TYpaibl?

CaHpIpayKyJaK jacymacbl MEH ©CIMJIiK >KacyllaChIHBIH
apachlHIaFbl albIpManapAabl auT.

3.| XKanyap ’kacymrackl MEH ©CIMJIIK KaCylIaChIHBIH apachIHJIaFbI
albIpMaIIbUIBIKTAPABI alKBIHIA Oep.

§ 16. YKacymajap 3B0JIOIHACHI H

DyKapuoT KacymiajgapabiH KeJjin mbirblybl. biz Xepae Tip-
OITIKTIH Kajald OacTajFaHbl KW aJiFalllKbl jKacyIllla KallaH mai-
na OONFaHNIBIFBI Typalibl aHBIK MAJIMETTEpre me emeciis3. bipak
XKepie xkoHe OHBIH alHaJIaChIHAAFbl aTMocdepaga caH ajlyaH XH-
MUSIIBIK KOHE (PU3HKAJIBIK YJIEPICTEp HOTHIKECIHIIE KapamanbIiM
OpTaHHMKAaJBIK 3aTTap Iaijga OOJIFaHABIFBI Typajbl OoJKamMaap
)kacayFa MYMKIHIIK OepeTiH gonenaep oTte korm. by KapamaiibiM
OpraHUWKaJbIK 3aTTapAblH ©3apa dcepl HOTHIXKECIHJIE KYpJesi 3aT-
Tap >KOHE OJIapJlaH TIPUIJIIK JAeN aTajfaH KYPbUIBIM Maiijga OosiFaH.
COHIBIKTAH TIPHIIIKTIH, OHBIH 1IIIHJE >KacylajlapJblH /1a ©31H1H

4-Buonorusi, 9-ChIHbII
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naMmy Tapuxbl Oap. [lameonTonmorus gonennepine Kapai MpoKapuoT
)kacymanap OynaH 3,5 MIp/a. Kbl OypbhIH Maiijga OoJiFaH Aen KO-
paman >xacamanel. bipmama Kypaeiai KYPbIIBIMIBI 3yKApHUOT Ka-
cyliajap MpoKapuOTTapAaH KeJiN IMBIKKaH el >KOpaMaiJaHalbl.
By s)xopamanmapabsl TyciHAipeTiH OipHelIe rumoresanap oap.

Cumo6uo3 runmore3acbl. CuMOUO3 — €Ki XKOHE OJaH Kemn
Typaepain Oipiryi. Mynaa omap 6ip-OipiMeH BIHTBIMAaKTacTBIKTa
)kacaiiael. XKacymanapaa >koHe jkacymia ilriHAe 1€ CUMOUOTH-
KaJIBIK KapbIM-KaTbIHacTap Oap. XJjopeia Jel aTajlaThiH >KachLl
OGannpipiap keibip nHPy30pus KeOicHIenepiHiH MUTOoNIa3MachlHaa
dboTocuHTE3 yHaepiciH Xyprizin, “kKokackl’ OOJFaH >KacylIaHBI
KOPEKTIK 3aTTapMeH KaMTaMachl3 eTeIl.

CuM6u03 runote3achl OOWBIHIIIA JYKAPUOT Kacylla CUMOHO3
KYWJe TipUIiJiK €TeTiH, op TYPJi TUOTEPre TOH KOIl KacyllalapaaH
nmaiina Oomaapl. ['mnore3ana aram ©TiNyiHIIE, MUTOXOHAPUS MEH
XJoporaacTap aepdec Kejainm HIBIKKaH KOHE MPOKapUOT jKacylia
peTinae maiga 6onraH. MocelneH, MUTOXOHIpUsIIap a’spoOTHl MPo-
KapuoTTapJlaH MbIKKaH. SIApOHBIH maiga 00aysl “Kokackl” OOJFaH
kacymanblH JIHK-chiMeHn OalimaHbICThI ICTeH )KopaMasaap oap.

Slnpo KanabpIlITacKaH COH, OHBIH >XapfaKllajlapblHaH JHIO-
njaa3MalblK TOop, [ONBIXHU KemeHi, OJaH JIM30c0Ma, BaAKYO0Jb
TybIHAAFaH. by >)kxopamangapbl pacTalThIH OipHee Aoaeaaep
ne 6ap. bymap — muToxonapus MeH xjoponnactapnaa JHK
meH PHK-ubIH Oap exeHpairi, onapaslH 6eiHYyl MPOKApUOT
J)KacylIaHbIH OOJiHYyiHE YKCACTBIFHI )XKoHE Oackaiap.

HNuaBaruHaunusa runore3achl. byn rumnores3a OoibIHIIA, dyKa-
pUOT >KacylIaHBIH KEWOip opraHesiaiapbl KacylmIaHbIH CBIPTKHI
)KapFaKIlacblHAa MHBaruWHalUsAIaHybl (IUTOMJIa3Mara OaThIld
Kipyi) HOTHXKeciHae naiijna 6onraH. MHBaruHanus ruioTe3achl
PYKapHuoOT ’Kacylla Kem ’kacymajapgaH eMec, Tek Oip FaHa
’kKacyliajgaH MIBIKKaH Aen TyciHaipeni. bynm rumore3a ximopo-
MJ1aCT, MUTOXOHJPHUS KOHE sIApoJa KOC KapFakKllalapablH naiaa
OOJIyBIH OHAW TYCiHAIpin O6epeni.

Ken remomabl runore3a. byn runoresara KaparaHaa, dyKa-
pHUOT ’Xacymiajap MPOKapuOT ’Kacyllajiap TEHOMBIHBIH Kel-
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O0ip Oemimaepinae OeiiHyil koHe coll GemimaepaiH Oipre-OipTe
Oenrini Oip GyHKOHUSHBI OpBIHAAYFa OeliMaenyl HOTUXKECIHAE
naiiga 6onraH. Kenm reHOMAbI KopamaJl aKMKaTKa >XaKbIHIbIFbI-
MEH, PO MEH IIMTOIIJIa3MaJdaFbl HUJITIMTIK KYOBIJIBICTAPIBIH
VKCACTBIFBIMCH JIOJICIIJICHE/TI.

CumOuMO03 ruroTe3achblHBIH, MOHIH aiKbIH AT Oep.

MuBarunamums runore3achld TYCIHAIP.

Ken renomabl runore3a OOHBIHIIA dYKApHOT Kacyluajlap Kajaau

naiiga OOJFaHABIFBIH CUIIATTA.
Temenae OepinreHaepaiH )XayanTapblH )XY Tall KOPCET.

1 Vnparunanus A CyifbIK 3aTTap/IbIH KapFaKIa apKbUTBI OTYi
TEOPHUSCHI
2 Crmbro3 B KarTsl 3aTTap/IbIH jKapFakiia apKblIbl 0Tyl
TEOPHACHI
3 Ken renomust D JKaceut murMeHTTepAiH (POTOCHHTE3Te KATBICYBI
Teopus
4 Xoporiact E Tyeci op Typai miactuaanap
5 Xoporact - MoHnocaxapu, AucaxapuITepai naiaa
0O0JTybIHA KAThICATBI.
6 Jleiixorutact G 3arTapAbIH KapFaKila apKbUTbl CBIPTKA IIBIFYHI
7 darownTos N 9y1<'apH0T JKacylia op TypJii IPOKapUOTTapIaH
KEJIIM IIBIKKAH.
g TTHHOLITO3 1 nyngOT JKaCyIAHEIH Jkacyllia KaOBIFBIHBIH OaThIT
Kipyl ecebiHeH naiija 60Iysl
9 DK30LTO3 ] )Kasyma TeHOMBIHBIH Kei0ip OeikTepi eceOiHeH
naiga 6osnazabl.
1- 2- 3- 4- 5- 6- 7- 8- 9-
§ 17. 2-3epTXaHaJbIK KYMBbIC
OciMaik :KoHe KaHYyap KACYyMIAJAPBIHBIH KYPbLIbICHIH \

MHUKPOCKOINITBIH KOMeriMeH 3epTTEY

¥

KymbicThiH MakKcaThl. JKacymanapablH KYPBIJIBICBIH MUKPOCKOTITHIH
KOMET1MEH 3epTTey.
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KaxkerTi xadabikTap. MUKPOCKOII, 3aT KOHE KallTarbllll OWHEK, CY3ri
Kara3, KbI3bUI IMUS3IBIH DITHICPMHUC], alaMHBIH aybl3 KYBICBIHIAAFBI KiJIeTel Ka-
Oar kacyiiajgapbl, HoJ epiTiHIic], Ta3a KachIK.

KymbicThIH 0apbichl. 1. [Tusa3 snuaepmMui kacymajiapblH OakKbIay.
OcCiMIiK )KacyIackl KOPiHICiHIH CypeTiH CHI3.

2. AybI3 KyBICBIHJIAFbI KiJIereli Kadat kacyajapblH OaKbijay.

a) Ta3za Oy#HbIM MEH KalTarbIll ailHaIap/bl JalblHIan, OYHBIM ailHaCBIHBIH
OpTachlHA €Ki TaMIIbl HOJ epITIHAICIH TaAMbI3;

9) ay3BIHABl amIbINl, Ta3a KAaCHIKTHl ayhl3 KYBICBIHBIH 1IIKi )KaFbBIHAH
OipHenie peT XKYpris3il, OJlaH aliIbIHFaH VJTiJeH MUKpOIpenapar 93ipJjen, OHbI
MHUKPOCKOTITIICH O0aKblia;

0) >KacyIIaHbIH MilIiHiHE, TYHIPIIIKTI UTOMNIA3MACBIHA XOHE SIAPOCHIHA
Ha3ap ayzaap;

B) ©CIMJIiK MEH XaHyap *KacyllaJapblHbIH aWbIpMAIIbIIBIKTAPbIH AHBIKTA.

§ 18. 3-3eprxaHaJBIK KYMBIC

OciMzik JKacyIachIHAAFBI MJIA3MOIU3 0eH JenIa3MoJn3ai 0aKbliIay

)

KyMBbICTBIH MaKcaThbl. JJI0Jiess ©CIMIITHIH )KacyIIachlHAAFbl T1J1a3MOJIN3
J)KOHE JIeTJIa3MOJIU3 YASPICTEePiH 3epTTey.

JKacyma melpelHBIHAA CyJia €pUTIH Kocmajgap kem Oonansl. Erep 613 ka-
CyIIaHBI TY3/BI pITIHIIre cajcak, JKacyIla KypaMbIHAAFBl CYy OHBIH CBHIPTHIHA
misira Oactalapl. MyHIa j)xacyiia Kepijimn, skacyia nepjaeci 0Oipre-6ipte Oypice
Oacraiiapl, OyJ yaepic nzazmonus Jen arananbl. Erep comn xacylma Taza cyfra
cajblHCa, OJ ©31HIH OYPBIHFBI KYHiHE KaWTadbl, SFHU Oenaa3Moau3 Yaepici
naiiga 6omansl.

KaxkeTTi Kypajg-:kadapIKTap. 3aT )XOHE KANTaFbIIl OHHEK, KBI3BLI U3,
anonestibiH 1 M NaCl epitinaici, MUKPOCKOI, THHIIET.

1. Dnones sMUASPMHUIHEH OTKIp MbIMIAKIeH 3x4 MM KaJIbIHIABIKTa OeiKIie-
JIep gadblHganansl. [IMHIET apKbUTBl OHBI aXKBIPATHIN aJIbIl, OYHBIM oli-
Heriggeri 6ip tammrbl cyFa 0artbipaibl. COChIH OHBI KaybIl, MUKPOCKOII
acThIHA KOMBIIN, OakblIaibl. XKacyIna e3repiciHiH CypeTiH call.

2. byi#ipIM oifHeTiHIH Oip >KaFbIHA ac TY3bBI epiTiHAiciHeH Oip TaMIIBI TaMBbI-
3pLIaAbl. AJI KIHII )KaFbIHA CY3T1 Kara3 KOMETIMEH KallTayIlbl OUHEKTIiH
aCTBIHAAFHI Cy TapTHIN allbIHAIBI. 5-7 MHUHYTTaH COH jKacyIla mepjeci
Kimripeiin, Oypice 6acTtaiinsl. MyH1a mra3Moiu3 KYOBUIBICH KYPei.

3. byi#ibIM oliHeTiHJeri ac Ty3bl epiTiHAICI KOFapblJa KOPCETIJreH 9aiclieH
Taza CyMEH aJIMacTHIpBLIIAAEL. 5-7 MUHYTTaH KeHiH jkacyra OYpBIHFBI
KYHiHe KaiTaael. by nennaszmMonus yaepicine 0alaaHbICThl 00abl.
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I I I TIPIIIJIIK YAEPICTEPIHIH XUMUSAJIBIK

..il__} Tipwiiik yaepicrepiHin XUMHSAIBIK
Heri3nepi

.-;I Kacyma KypambIHa eHeTiH
L™ OPraHMKAJBIK KocmaJjaap
e _.J Kacymagarbl 3aT NeH HeprHs aIMacybl

- TipmiJtik yaepicrepiHiH XuMHUAJIBIK Herizaepi

buonorusanbeik 3BOMONUSHBIH OacTaiybl JKepae TipmIiIiKTiH Ka-
CcylIaJbl MilIiHAEpiHiH maiga OomybiHa OalnaHbIcThl. JKacymiamap
KeHOip ar3aHbIH TyTac Tipi )KYHeCiH HEeMece OHBbIH Oip FaHa OeJiriH
KOpCEeTylHe KapaMacTaH, 0J1 0apJIbIK ’KacyllajapFa opTak OOJbIN ca-
HaJIFaH OeNTiIep )KOHE KaCHeTTep KUBIHThIFbIHA M€ OOJabl.

MemiekeTiMI3A1H FalbIMIaphl )KacylIaHbIH XUMHUSIIBIK Kypa-
MBIH, OJIapJla )XYPETIiH XUMUSJIBIK YAepiCTepai 3epTTeyre yl-
KeH ynec Koceln keieni. Axkagemuktep S.TepexynoB, b.Tammy-
XaMeIOB XOHE OJIapAbIH HIOKIPTTEPiHIH OYJI calagarbl icTepi
OYK1J1 JYHUETe TaHbBIJIFaH.

§ 19. ‘KacymiaHbIH XUMHSJIBIK KYPaMBblI H

A _ N

XKacymia kypambiHa o1 TabuFaTTa YIIBIPAUTHIH XUMUSIIIBIK
aneMeHTTepAlH 70-Ke KybIFbl Kipeni. Onap ouozen rniemenmmep
men araianbl. byd — Tipi JKoHE o1l TaOMFaTTaFrbl YKCACTBIKTHI
aTtar KepceTeTiH goanenaepaiH Oipi. bipak Tipi >koHe eyl Taburar-
Tarbl XUMUSUIIBIK 3JIEMEHTTEP/IIH ©3apa KaTbhIChl dp TYPJi Ooajibl.
Tipl aF3a KypamMblHa €HETIH XUMMUSJIBIK 3JEMEHTTEpP MeJILIepiHe
Kapai Oipaemnie Tonka Oemnineni. bymap: makposnementTep (S, O,
H, N, P, C, K, Na, Ca, Mg, Cl, Fe) xone MmukpossiemMeHTTep (Zn,
Cu, I, F, Co, Mo, Sr, Mn, B).

JKacymra maccachIHBIH 98 Yo-bIH TOPT JJIEMEHT: CyTeri, OTTerl,
KeMIpcy JkoHe a30T Kypaiasl. Omap MAKposemenmmep Jen aTa-
manel. byn Gapabik OpPraHUKaJIbIK KOCHATapIbIH HET13I'1 KYpaMIbIK
OemikTepi Oonbin ecenreneni. byinapnan ThiC OMONOTHUSIIBIK TTOJTH-
Mepiep (TpekIieie: «IojIn» — Ko, “‘Mupac’” — 0esiM) OOJIbII ca-
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HaJIaThIH aKybI3Jap ME€H HYKJIEUH KBIIIKbIIAApbl KypaMblHaa (oc-
dbop men kykipT Te ke3aeceni. Kacyma kypambinga 1,9 % mer-
MICPiHJE aJThl AJIEMEHT: KaJIuil, HATPUH, KaJIbIIU, MarHui, TEMIp
’)koHe xJIop nma Oap. OnapasiH opOipi Kacyliajga MaHbBI3Ibl MiHACT-
Tepai opeiHaaiiael. Mocenen, Na, K xone Cl xacymia xaprak-
mraJijapbl apKbIJIBI Op TYPJ 3aTTaplbl ©TKI3yJl KaMmTaMachl3 eTel.
XKytike kacymianapbelHaa naiga OoJlaThlH KO3FaldbICTapAbIH OTY1
JIe OCBhl BJIEMEHTTEP apKblIbl icke achkipbliagbl. Ca xoHe P cyliek
yianajapblH jKacayFa, oJlaplblH OCpIKTITIH KaMTaMachl3 €Tyre Ka-
Teicanabl. bynan Teic Ca KaHHBIH OipKaJbINTHl €pyiH KaMTaMachl3
eTeTiH ¢akTop OO0JBIN caHalaabl. Fe aJIeMeHT1 SpUTPOIUTTEDP
aKybI3bl — I'€MOTJIOOMH KypaMblHa Kipedl KOHE OTTEriHl eKIeleH
yJmanapra KeTkizyre kKarwicaapl. CoHmai-ak Mg eciMaik Kacy-
manapbiaaa GOTOCUHTE3re KAaThICAThIH NUTMEHT — XJOpO(uia
KYpaMblHa €HEJi, OJ1 JKaHyapJiiapja OUOJOTHUSIBIK KaTaJlu3aTop-
JJap KypaMblHJIa OMOXUMUSIIBIK PEaKIUSIIIapIbIH KbUITaMIayblH
KaMTaMachI3 €TeIl.

Kanran 6acka sneMeHTTEp (MBIPHILI, MBIC, O, PTOp, KOOATBT,
MapraHell, MoJin0JieH, Oop koHe Oackaliap) kacymiaaa eTe a3 MeJl-
niepae yuiblpaiiabl, iFHUA kacyma MaccacblHbIH 0,02 %-¥a )KaKbIH
OoiiriH KaMTuAbl. MHKPOSJIEMEHTTEP OMOJIOTHUSIIIBIK OCJICeHTITIT1
KOFapbl FOPMOHIAP/IbIH, (bepMeHTTEp MEH IopyMEHIEpiH Kypa-
MBbIHa Kipeai. MpIcanbl, KajlKaHIa 6e3 IIBIFAPATBIH THPOKCHH IOP-
MOHBIHBIH KYpaMbIHa HoJ 31eMeHTi eHeni. OHBIH KeTicheylIiiri
TUPOKCUHHIH Taiiga OoJybIH a3aiiTaabl, OHBIH cajjapblHaH 0e3
runoyHKIOHUIFa YIIBIPAUIBI )KOHE KEMCEK (300) aypybl JaMHUIbI.
Mpipsiin OipHenie pepMeHTTEpAlH KypaMblHA €HIM, >KBIHBICTHIK
TOPMOHIapAbIH OeJIceHlIirin apTTeipaabl. Kobansr — B, n1opy-
MEHIHIH KaXXeTTi KypaMabIK Oeiri. byn nopyMeH KaHHBIH keOe-
FOIHE 30p PO aTKapaibl.

1. MaxkpoasieMeHTTEepre KalChl 2JIeMEHTTEP KaTa b7

2.| MakposiaeMeHTTep Kacylaaarsl KaHAal yaepicTepre KaTblcaabl?

3.| Yon, MBIPBIII XKOHE KOOaJbT HEJIEPJiH KypaMblHa €HEJi JKoHEe
OoJIapAbIH MaHbBI3bl HEJICH TYPabl?
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Temenme OepinreH AMEMEHTTEPAIH KAaCHETTePiH MU(pIapMeH JKYIITA KOPCET.

1 C,H,O,N A KannbIH naiina 00TybIHa KaTBICAIBL.
2 Na, K, Cl1 B TupoKCHHHBIH Mai1a 00TybIHA KATHICAIBI
3 Ca xoue P D JKBIHBICTBIK TOPMOHIAP/IBIH OIICEeHIUTITH
apTTHIPAJIBI.
4 Fe E dorocuHTE3TE KATBICAIBI
Mg F OTTeriHi TachIMaliayFa KaTbICAIbI.
6 Zn G Cyiiek yinagapblHbIH Hakaa O0IybIHa
KaTbICabl
7 I H JKaprakmamap apKpIIbI 3aTTapIbIH OTYiH
KaMTamachI3 eTel
8 Co 1 Bapnbik opranukasnblK KocnajapablH
KypaMmbIHa CHEIl
- 2- 3- 4- s-= | e | 71 | s

-

§ 20. Kacyma KypamMbIHA eHeTiH Cy MeH 0ellOpraHuKAaJIbIK 3aTTap

- ~ h y

Cy—Tipi ar3anap KypaMbIiHJA K€3/IECETIiH XOHE TaOurarTa
a3 TapairaH OelopraHukainbIK 3aT. JKacymana cy KaHIIAJIBIKTHI
ker 0ojica, OHBIH OMIPHICHAIK KbI3MET1 COHIIAJBIKTH KaPKBIH I
Oosanpl. Typii sxacyuiajgapaarbl CyJIbIH MeJIIEpPl Jie 9p Typii 60-
manpl. MoceneH, Tic amMainbl xacymaiaapbeiaaa 10 %-ra KysIK, aa
eciMaik xacymamnapeinaa 90 %-nan keOipek cy Oonansl. Axam
MEH JKaHyapJiapAbIH >KeJell TaMUTBIH Kacymiaiaapbeiaaa 95 %-nan
actam cy Oap. Kem xacymianel ar3aja CyAblH opTalla MeJepi
80 %-1ab1 Kypanabl.

’Kacymana cyasiH MaHBI3EI ©Te 30p. Tipi ar3aiap YIIiH Cy TeK
OJIapJIbIH JKacyIlaJIapbIHBIH KaXXKEeTTiI KYpaMIBIK Oelriri raHa emec,
COHBIMEH Oipre Tipuiijik oprtackl Aa. CyablH MIHAETTEPl OHBIH
XUMUSIIBIK )XKoHE (U3UKAJIBIK KAaCHETTEePIMEH aHBbIKTaJIadbl. by
KacHeTTEp Cy MOJICKYJIACBIHBIH KINIiJIri, OJIAPABIH IOJISPJIBIFBI
J)KoHE Oip-OipiMEH CyTerijiik OalJiaHbIChl apKbIJIbl )KY3€Tre achl-
phLIAIBL.

IlonrocTeHy nereH/Ie MOJICKYIAAaFhl 3apsAATaAPABIH K¥6LIJI—
MaJbl yiecTipinyi Tycinineni. Cy MOICKyIachlHbIH Oip IIeTi Kyart-
CBI3 Tepic 3apsaaKa ue 6osca, ekiHmiici — o 6omaasl. MyHaai Mo-
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JieKyJa ounon nen atananabl. OTTEriHiH 3JeKTPTEPIC aTOMBI CyTeri
ATOMBIHBIH J3JICKTPOHJAAPBIH ©31HE TapTybl HOTHIKECIHJC DJICKTPO-
CTaTUKAJBIK ©3apa ocep TYBIHJAI, Cy MOJIEKyJalapbl «KaObICKaH-
nmaii» 6onansl (20-cyper).

Byn e3apa ocep moH cabakrTapbiHa KaparaHga Oipa3 aici3gey
Oonanwl na, cymezi cabakmapst nen arananbl. Cy NOJOCTEHTEH
3aTTap YIIIH ©TE YKaKChl EPITKIII OOJIBLIN caHaliabl.

Cy epiTKil peTiHae Kacylla 3JIEMEHTTEePIHIH bIABIPAYbIH KaM-
tamacel3 ereni. Cy Ta3za XUMUSIJIBIK 3JIEMEHT PETiHJZE A€ aca Ma-
HbI3/1bI. bipHele epmiTKkiIepAiH 9CepIMEH Cy THAPOJIMU3IIIK peak-
uusiiapabl xKys3ere aceipanbl. by peakuusinapaa cyasiH OH™ »xoHe
H" Tontapsr op Typiii MoJeKyJiajap/blH €pKiH BaJICHTTIJITiHE
Oipirexi. Hotmkene »kaHa KacHeTTI jKaHa 3aT Iaiaa OoJiajbl.

Munepaa ty3aap. Xacymagarsl OefiopraHukalblK 3aTTap-
JIBIH, KOMIIUTITI TY37ap peTinae ke3aeceai. Onap MOH KYHIHIE SKHA
KaTThl €pIMEUTIH TyY3 KepiHiciHae O6onanwl. MoH KyiiHIe Ke3e-
cerinaepaid apaceigga K, Naf, Ca’" Ty3mapblHBIH MaHbBI3BI 30D.
OliTKeH1 oJylap Tipl ar3ajlapfa TOH KaCHUET — KO3JAbIPYIIBIIBIKTHIH
J)Ky3ere acyblH KaMmTaMachl3 €TeIi.

Kacymansig Oydepiik KacueTi OHBIH 1IIKiI OeMiriHAeri Ty3-
IapAblH KocmachlHA OaWyiaHBICTHI Oosaabl. JKacymaHblH 1MIKi
OpTachlH TYPaKThl AIPEKEAE OJICIi3 CIITINIK KYHIHIE CaKTall
TYpy KabisieTi oHbIH Oy(epJiri nen aranaasl. XKacymianslH 11IK1

20-cyper.

Cy ounonoapuinuiH,
apacviHoazel XUMUAIbIK,
cabaKkmapowvly naioa 60y
cvizoacel.
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Oydepnirin H,pO,; *oHe HPO; aHHOHIAapbl KAMTaMachl3 €TEli.
KacyumiaHblH CBHIPTBIHAAFBl CYUBIKTBHIK IEH KaHAarbel Oydep-
mik migaetin H,CO; xone HCO; aTkapaabl. OJici3 KbIIIKbBIIAAPD
MEH 9JICi3 CILITUJIEpAlH aHUOHAAPHl CYTEeri MOHIAPBIMEH >XKOHE
ruapokcun-uongapmen (OH™) Gainanbic xacaabpl. COHBIH
HOTHIXXECIHJIE >KACyMIaHBIH 1IIKI OPTAChIHBIH Oydepiiik aopexe-
ci, sruu pH KyHbI aliTapaeikTaii e3repmeiiai. Ca xoHe P-HBIH
Heri3ri O6eiiri cyiek yinmajapblH jkacayfa Kateicagabl. Omnap
Kypaeni kaasnuid gocdart koHe KypAaeal KaJIbIIUN KBITIKBIIIbI
Ty3Jap peTiHAe naijgajaHbliabl.

1. | CynbiH OMOJIOTHANBIK MaHbI3bl OHBIH KaHJal KacueTTepiHe Oaii-
JIAHBICTHI?

2.| CynwiH epiTKimn peTiHAeri MaHbBI3bI KaH Al ?

3.| Tipi ar3anapblH KYpaMbIHJIa KOIT Ke3JICCeTIH MHUHEpall Ty3/lapFra
HEJIep KaTaabl?

Temenmeri kecTee KOPCETIATEH KacymIaaarbl 2JIEMEHTTEP KaHai
MIHICTTEPl OPBIHAAUTHIHBIH KYITTACTHIPHIIT KOPCET.

1 H, O A KaHJIbI TY3yT€ KaThICAbI.

B ’Kacyla iMiHiH Oydepririn KaMTaMachI3

+ + 2+
2 K* Na*,Ca eTer.

3 H, PO, xone PO%* D cyliek yimanapbid Ty3e/I.

4 Ca xone P E KO3FaJIFBIIITBIKThI KAMTaMachI3 €Te/l.

JKacyllia ChIPThIHAAFEI OyhepITiKTi

- +
5 OH xone H KaMTaMachl3 eTeal.

6 H,CO, sxone HCO, G (poTocuHTE3 YACpiCiHE KaThICAIbI.

H alfyaH TYpPJIi MOJIEKyJTaapAblH epKiH

7 Co BaJICHTTUIITIHE Oipirei.

8 Mg I 3aTTapabl epiTei.

1- 2- 3- 4- s- | e | 7 ] 8-
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§ 21. buomoJsekyaanaap

Tipi ar3a xacyumacelHblH opTama 20-30 %-bIH opraHUKaJIbIK
Kocmajap Kypauasl. Onap YJIKEHII-KIII1JI1 MOJIEKYJSPIBIK
cajlMakka ue 6onanwl na, ouomonexkynanap nen aranansl. Kimi
MOJIEKYJIadbl KaparnaiblM OpraHUKaJIbIK MOJIEKylajlap MoHomepaep
nen artananasl. Kem cannael MmoHoMmepisiep Oip-0ipiMEeH KOCBHLIBIII,
eTe YJKEH MoJieKynajlapabl Kypauael. Onap mMaxkpomoaekyia
SIKM noaumepaep nen aranansl. bapma Tipi ar3anap KypambIHIA,
HEri31HeH, TOPT TYPJl MaKpOMOJIEKYJaldbl OpraHUKAIBIK KocHanap:
KOMIpCy, aKybI3, HyKJICHH KBIIIKBUIBI KOHE JIMITUATEP Ke3AecCeli.
Bynapawiy imiHeH aKybI3, HYKJIEWH KBIIIKBUIBI )KOHE KOeMipcynap
ouononumepnep nen arananel. Cedbedi1 omap Oip-OipiHE yKcac
KYPBUIBIMABI MOHOTIOJIUMEPIICPACH, SIFHU aMHUHKBIIIKBIIAApIaH,
HYKJICOTHATEPJICH KOHE MOHOCAXapuIATEpACH KypaiaraH. Jlunuarep
oJlapra KipMeui.

OpOip Tipi ar3a >KOorapblIarkl MOHOMEPJIEP HET131H/Ie TEeK ©31HE
FaHa TOH OWomoJiMMepJiepal kacal ajaapl. buonoaumepiep Tipi
ar3ajapja op TYpJil MiHAeTTep arkapaibl. bymapas! yur Tonka 0eiry
MYMKIH. BipiHIIl TOII — KYPBIJIBIM XacalThIH MOJUMEPIEPACH,
nojaucaxapuaTep MeH KeiOip akywI3gapaaH Typanasl. ExiHmni
TOIl — OUONOTHUSIBIK QYyHKUIMSITIAPbl, MOCEJIEH, OPIIITKUIIK SIKU
TachIMaJIay MIHJETIH aTKapaThblH OMOMOJIUMEpIep, OJlapFa HETI-
31HEH aKybI3Aap Kipeai. Y IIiHII TOIl — aKMnapaT CaKTaWThIH aKma-
paT nojauMmMmepIiepi, ojlap HyKJIEWH KBIIIKbUITapbIHAH KYpaJFaH.

BynapneiH apackiHaH €H MaHBI3ABUIAPHl — aKybl3 OCH HYKJICUH
KBIIIKBLIBI. KeMipcy MeH JTUNHATED KacCyIIaHbl dSHEPTHSIMCH
KaMTaMachl3 €TeTiH Ouomosekymnanap Ooabsinn ecenrteneni. buo-
MOJICKYJIaJdapablH KYPBIIBICHI MEH aTKapaTblH KbI3METIHE apHaubl
TOKTaNmanbIK. Onap TIPUIUTIKTIH OapJibIK yIepiCTEepiHAE MISTTYIITl
MIHJIETTEP/I1 aTKapagbl.

CoHbIMEH KaTap ’kacyliajapia OipHelle Killll MOJEKYJIaJibl
OpraHUKAJIBIK YJIEMEHTTEp — TOPMOH, MUTMEHT, KaHT, aMHUH-
KBIIIIKbLI, HYKJICOTH/I )KoHE Oackajiap Kesaeceni. Op TypJil TUIITEri
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)Kacyllajgap CaH ajlyaH Menmep,ueri OPTAaHHUKAJBIK KOCHaTapabl
cakTalabpl. MbIcalbl, ©CIMI1K KacymanapeiHaa KeMipcy Ken
6onansl. An KaHyapiap/bIH kKacylianapbiHia Keplcmme aKybI31ap
ken ke3aeceni. JKacymaHblH Kail TUIIKE THICTUIINIHE Kapamaii,
MYH/JIaFbl OPraHUKAJIBIK AJIEMEHTTEP YKcac MIHAETTEPAl aTKapaisbl.

1. | buomonexynanap aemn Kanmai 3arTapabl alTagbl?

2. | Buononumepriepre Kanaai 3arrap eHeai?

3. | XKacymanapna KaHmai Killli OpraHUKaJBIK KOcTajap Ke3-
necemi?

1. | Tipi ar3amapaarbl OHOIIOIUMEPIIEP/IiH TONTAapbIH KopceTim Oep.
2. [ ©cimaik meH >kaHyapabIH aF3achblHa TOH OpraHUKaIBIK KOCIIaJIap bl
aTa.

§ 22. Kemipcyap H

Kemipcynap — TaOuraTrTa K€H TapaFaH OpTaHUKaJBIK KOcCrHa-
nap, onap xannwel C,(H,0), dpopmynaceiMmen OenrijieHeni.
«KeMipcy» aTtayblHBIH 631 KYpaMBbIHAAFbl CyTE€ri MEeH OTTETiHIH
e3apa KaTbIHAChIHAH, Cy MOJICKYJIAChIHA YKCACTBIFbIHAH KEJIII
IIBIKKAH.

Kewmipcymnap — Tipi ar3amapAblH TipUIUIITiIHAE 30p MaHBI3Fa
ne xKocnanap. OmapablH aKybI3aap, HYKJICHH KBIIIKbUIIAPhl KOHE
MaWJapAblH Taiga 6onyblHAa peni yikeH. KemipcynapablH
KOMIIUTIITT 6CIMIIKTEPZE KOP IJIEMEHTTEPl PETIHAC MIOFBIPIaHAIbI.
MoceneH, MaKTa TaJdIIbIFbIH, KEHEIN OCIMOITiHIH KaOBIFBIH
uennniono3a Nerl arajaThblH MOoJIUcaxapu] Kypauabsl. Al Kpaxmal
TaMBIP KEMICT1, TYWHEKT1 ©CIMIIKTEp/IC KOHE JTOH/1 JaKbLIIapabIH
TYKBIMJIAPBIHA KOP AJIEMEHTI PETIHJIC )KUHATAbI.

JKanyapmapablH JkacymiajapblHAa KOMIpCylapablH MeJmepi
a3z, HeOapel 1-2 %-ab1, kelige 5 %-abl Kypauapl. Al ecCiMaik
KacylrajgapblHAa KoMipcyliap Kol MeJmieplie Ke3aecel KOoHEe
KelOip kxarmaiiaapaa KyYyprFak MaccaHbIH 95 %-wiHaH (MakTa
TaJIMIBIFBIH/IA) KYpalaJIbl.

Kemipcynap — kemipreri, cyTeri >koHEe OTTETi CEKIIl SJIIEMEHT-
TepJACH KYpaJFaH OpraHUKaIbIK Kocria 0okl Tadbumaapl. CoHmam-
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aK KeMmipcynapIblH 0acklM O6JITiHAE CyTeri aTOMIAapbIHBIH CaHBI
OTTEri aTOMJapbIHbIH CAaHBIHAH €Ki €ce apThIK O00JIaJIbI.

Kemipcynap kapamaiibiM jkoHe Kypaeli Oonbin keneni. Kapa-
MabIM KeMipcynap MoHocaxapuomep Nen, an KypAell KemMipceymnap
noaucaxapuomep €1 aTajnanbl.

Monocaxapuarep. MoHocaxapuaTep aTayblHbIH COHBI “03a”
JereH ce30eH askTranaabl. Monekynagarel C aTOMBIHBIH CaHBl MEH
MOHOcaxapuaTepAiH 0ipep yieci co3 TyOipi OOJIBIT KbI3MET €Te/i.

CoHbpIMEeH MOHOcCaxapuATiH Kypambinga C ymey Oolca, —
Tpuo3a, TepTey Oojica — TeTposa, Oecey Oojica — meHTO3a, al-
Tay OoJica — Aekco3a koHe T.0. Oonbim kanraca Oepeni. An
“rmroko3a” ataybl OyJ1 MOHOCaxXxapuUATIH TOTTiNiriH, “¢ppykros3a”
— OyJ1 MOHOCaxXapuATiH JXEeMICTEeH aJblHFaHbIH, all ‘‘TajakTto3a” —
MOHOCAaXapuJTiH CYTTECH aJlbIHFaHbIH KepceTeni. EH kem TaparaH
MOHOCaxXapuATep IIOK03a (KYy3iM KaHTBI) MeH (pyKTo3a (3Kkemic
KaHTbhI) OOJbIN caHallaabl. | TFIOKO3aHBIH KaHIAFbl KYPaMBIHIAFbI
menmepi 0,1-0,12 %-ra teH. [MI0KO3a KOIITEreH aucaxapuiarep
MEH ToJIcaxapuarepaid KypambiHa eHeni. [lenro3amapra pubosa
MEH JIe30KCUpH003a MbIcajl O0ja anaibl.

Aucaxapuarep. Exi MoHOcaxapuIaTeH KypaliFaH Kocma ouca-
xapuomep nen arananabl. bynapra caxaposa (KpI3blUIlIa KaHTHI),
MaJibTo3a (A9H KaHThI), JaKTOo3a (CYT KaHThI) MbIicaj OOJiajbl.
Jlucaxapuarepain Oipi — mekep, ssFHU caxapo3sa. Caxapo3za Oip
MOJIEKyJa TJIIKOo3a MeH Oip Mojekyna (GpyKTo3aJaH TY31JIreH,
al CcyT mekepi Oip MoJieKyna TIKKOo3a MeH Oip MojeKkyla
rajakro3ajiaH KypaJiFaH.

MMonucaxapuarep. Ilonucaxapuarepaiy 11I1HEH €H Ko
TapajaraHaapbl — KpaxMmal (eciMIIKTepe), IMUKoreH (okanyap-
Jjapjaa) koHe 1esutroso3a. OnapAablH MOHOMEP] TVIFOKO3a OOJbIN
ca”Hajaapl. MakTa TaJIubIFbl IEPJIIK Ta3a LIQJLIIOTI03a1aH TYPAIbL.

Kemipcymapabin MaHBI3BI. Kemipcymap Tipi arsanapna
€Kl HEeri3ri: >KapaTylIbLIbIK >KOHE DHEPTeTHKATBIK MiHAETTEep 1l
aTkapanabsl. MocejeH, HeJI0J03a OCIMAIK acyllaCcblHBIH
KaOBIKTapblH Xacayfa KaTbhICaAbl; aJd KYPAEJl KYPbIJIbIMIbI
XWUTHUH DJIEMEHTI KYPT-KYMBIpCKaJdapAblH CHIPTKbl KaHKAaChIHBIH
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KypaMbliHIa Oojanbl. XUTHH CaHBIpayKyJaK >KacyIlaChIHBIH
KypambIHa aa ke3aecenl. Kemipcynap ’kacyliaHblH HET13T1 HEP-
reTUKaJbIK KalHap kKe31 0oabin TaObLIambl. 1 T. KeMipcy BIJIbI-
paraama 17,6 kJ[>k. SJHEpTrUsSHBIH OOIHETIHI aHBIKTAJIFaH.

OciMIikTepae — Kpaxmal, KaHyapjapJa — TJIIOKOTEH KOp
peTiHae ’kacyliajiapra >KUHaJaJbl )KoHEe OyJI 3aTTap KOpEK IeH
SHEPTrUsi KOPbl MIHACTIH aTKapaJibl.

Kewmipcymap ataysl HeJleH MIBIKKAH?

Kacymana kannaii kemipcynap 6ap?

Kewmipcymap kannai Typiiepre 0eiriHemi?
Kemipcynap ar3ana kangaii MiHASTTEP/l aTKapabl?

e M

1.| MoHocaxapuaTepIiH KYPbIJIBICHI MEH ©31HEC TOH KacHUEeTTEpiH
TyciHaipin Gep.

2.| Caxaposza HenepaeH anbrHaIbI?

3.1 Temeneri MbIcajibl OPBIH/A.

Erep 9-ceiabin OKymibickl Oip ToynikTe 450 r MeunmiepiHaeri
KOMIpCyFa MYKTaXJbIKThl Ce31HCEe, OyJI MeJllep/ieri KeMipCyablH
pIABIpaybIHaH Helle K/ sHeprus OemiHemi?

§ 23. .Jlmmz[Tepj

Cyna epiMeWTIH OpraHUKaJbIK KOocIlajap Junuomep, siKu
Mmaunap nAen arananabl. bya TONKa TUICTI Kocmajap ajyaH
TYPJUIITIMEH epeKieeHe 1. bymapasiy inriHaeri €eH Kol TapaFaHbl
KapanabelM JUNUATEp — OeliTapan maimap OOJBIN caHaIabl.
Kanyapnapasin Oeiitapan Manapel — Mmauaap, aji ©€CiMAlIK
Maiyiapbl — @CIiMOIK maiuaapel AT arajaabl. OCIMIIK Malaapbl
KaJIBIITHI TEMIIEpaTypaaa CyWbIK OoJiabl.

MaiirapaslH Kacyliagarbl HETI3T1 MIHASTI dYHEPTUSHBIH KalHap
K031 periHae Oailikamanasl. MalnapAblH KaJOPHUICHI KOMipCcyFa
Kaparanma 1,5-2,0 ece >xorapbl 6osaabl. 1 T. MalablH TOJBIK
pIABIpaybl HoTHXecinae 38,9 kJl>k sHeprus OeJIIHIN HIBIFaJbI.
XKacymranarel MmaabiH Meiepi mamMameH 5—15% Oomanel. Mait
YImaJapblHbIH JKacyliajgapblHaa ManablH Menmepi 90%-ra neiin
Oomanbl. KpIcKbl yiiKbIFa OeifiM OoJiFaH »XKaHyapJiap ar3achblHJa
Maijiap apThIKIIa MeJiuiepae XKuHaiaalabl. OMBIPTKAJIbI XaHyapJjaap
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TEpICiHIH acThIHA KWHAJIATBIH MalJIap OJ1 )KbUTY/IbI CaKTay MIHJICTIH
aTkKapaapl. MaimapablH bIABIpAaybIHAH Taii1a 00JaThIH 3aTTapbIH
0ipi — cy. by mMeTabonukanbIK Cy IIOJ >KaHyapJiapbl YIIiH ©Te
MaHBI3/Ibl OOJIBITT caHajanbl. Tyle epKemniiHe KuHaJIFaH Makl —
SHEPTUSHBIH KaliHap ke3l eMec (keOiHece OChIHIAl KaTe YFhIM Ja
0ap), CyabIH KailHap Ke31. OCIMIIKTEp/IiH YPBIKTApbIHIa Ja Maiiap
KOp 3arTap peTiHae kem medmiepae kesgeceni. Omapra Malibl
eCIMIIKTep: KYH6€[FBICTBI 3BIFBIPABI, MAKTA MEH COSIHBI KOHE TaFbl
OGackajiap/ibl MbIcaj €Til KepceTyre 0oaaabl.

KapanalipiM JaunuaTep XUMUSJIBIK TYpFbIJaH ajfaHaa
TIIUOEPUH MEH Mal KBIIKbIJIBIHAH Typaabl. Kapamalisim
JUOUATEPAIH Tarbl Oip ©KiJii — Oajaybl3 OOJBINT TaObIIadbI.
OciMaikTep MEH >XaHyapJiap OyJl 3aTTaH CyAbl XXYKThIpMay Mak-
caTblHAa TaWganaHanpl. bamaywsi3gan yiakeH O6an apaiapbl ys
Kacauabl.

Tipi ar3amapaplH JKacyliajlapblHAa KypAeJdi JTUNUATED A€
aca MaHBI3IIBI pes aTKapanabl. Kypraeni nunuatrepAiH KypaMbIHOA
TIUIEPUH MEH Mal KBIIIKBUIBIHAH THIC KOCBIMIIA Kocmajaap Aa
6omanpl. bynapaeig 6ipi — ocdonunuarep, onap kacyma xap-
Fakiiajgapbl KypamMbiHa eHeni. Omap >kaprakiiajdapAblH maiga
O0onybpiHa aca KaxkeT. Jlunuarep akybi3gapMeH Oipirim, JUMonpo-
Telinaepai Kypaiiael. JInunonporelHaep KoK (TackiMaiiay) KoHe
JKapraKiiajgapablH KapaTyIbUIBIK MIHASTIH aTKapaibl.

Kypaeni nunuarepre rimkoaunuarep xaraasl. Onap skacyiia
JKapraKIaJdapblHBIH KypaMbIHIIa Ke3neceni. Jiumuarepre tarsl Oip
TOII DJIIEMEHT — CTepeouaTrap aa xaraapl. Onap eciMaikTep MEH
’)KaHyapJiap ar3achlHlla KeH TapaiaraH. OpraHukaiablK KbIIIKbUIAAPD
MEH OJIapJIbIH TY3Japbl, CTEPEOUATAP, KBIHBICTHIK TOPMOHAAP,
IOpYMEHEp, XOJIUCTUPOJ MEH Oackajlap — OcChbl TonTaH. bymap
OipHeme MaHBI3IbI CbHSHOHOFHHHBIK )KoHEe OMOXUMUSIBIK
KyObLTBICTapFa OaimaHbICThl MIHASTTEPAl aTKapaibl.

Kait kocnmanap aunuarep aen arajganbli?

Maiimap kacymajia KaHaaid MiHASTTI aTKapaiabl?
Jlummuarep Kaumai Typiepre OelriHeai?

KapamaiibiM sx0HE KYpJAei JUIUATEepre MbIcaaaap KeaTip.
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1. | XUMHAIBIK KYPBUIBICH TYPFBICEIHAH JTUNMHUATEPAIH KaHmail aie-
MEHTTEPCH TYPAThIHBIH TYCIHIIP.

2.| Kypaeni nunuarep MeH KapanalblM JUIUATEPI1H epeKIIeTiKTepiH
CaJIBICTBIP.

AtaM ar3achIHBIH (DU3HOIOTHSUIBIK €PEKIICIIIKTepiHe Opail Oip ToysikTe
TaMakK KypamblHIarbl Maii menmepi 80—110 rpamm Gomyra tmic. Erep
15—16 >xacap OKYUIBIHBIH Oip TOYIIKTE TYThIHATHIH TaMaFbIHBIH KYPaMbIHIIA
95 rpamm Mmait Ooica, Oyid Medmepaeri MaWAbIH TOJBIK BIABIPAYHI
HOTWIKECIH/e KaHIIIa KKaJl )kKoHe KaHIa kJ[>k sHeprus naiiia 0oaabr?

§ 24. AKysbI31ap. AMMHKBIIIKbLIAAPD H

Kacymranarbel OpraHMKalbIK 3aTTapJblH 1IIIHAE aKybI3Jaap
KeJieMi MEH MaHBI3bI JKaFbIHaH OIpiHIIL OpBIHAA TYpanbl. AKYbI3-
map SKOoFapbl MOJEKYyJaldbl KOJJIOUATBHIK KOCHa PETiHIEC aMHUH-
KBIIIKbUIAAapAaH Kypairad. Ojap THAPOJIU3IEHCE, aMUHKBIIIKbLI-
napra bIabIpaiabl. AKYbI3TapIbIH JIEMEHTTIK KYpaMbl KeMipcydaH
(50-54 %), cyrerinen (6,5-7,3 %), orrerinen (21-23 %), azorran
(16 %) xxone kykiprreH (0,5 %) Typanasl. OmapaslH KypambIHAa
keisie pocdop na kesmecemi.

AKybI3JIap JKacymiaJarbl 0acka OpraHHKAJBIK KOocCHaJiapJaaH
©31epiHiH KOFapbl MOJCKYISIPIBIK MacCaChIMEH >KOHE KYpaMbIHIa
a30T aTOMJIapbIH YCTall TYPYBIMEH €pEeKIIeIICHE/T].

AKRYBI3IapAbIH KYPbLIbIchbl. OpraHuKaiIbIK 3aTTap apachlHAa
€H KypJenaici akysi3gap Oosasin Tabbnansl. Onap nojauMmepep
TOOBIHA kaTajnbl. [Tomumep moJieKymackl Y3bIH Ti30€KTEH TYpabl,
Oy Ti30eKKe coiikec KapamaWblM mojumepiep OipHelie peT
KaWTanananael. Erep MmoHOMepai A opriiMeH OenriuieiTiH OoJicak,
0J1 yaKbITTa MOJUMEP/IiH KYPBUIBICEIH TOMEHeTine A-A-A-A-...A
JIEN cumarTayfra 0oJajibl.

TaburaTrTa aKkybI3gapAaH Oacka MOJUMEpJEp A€ KO, Maoce-
JIeH, LeJUII0JI03a, KpaxMal, Kaydyk >koHe T.0. Omap Oip Typii
MOHOMEPJEPACH, ajl HYKJIEMH KBIIMIKbLIAAapbl TOPT TYPJIi MOHO-
MepJiepAeH KypallFaH. AKYBI3JIbIH MOHOMEpPI — aMUHKBIIIKBLUIAAP.
AKybI3 MOJIEKyJachl T€K aMUHKBIIIKbUIAapAaH Ty31iareH 6osica na,
MOHOMepJIepi Oip Typiai eMec, SsFHU aKybI3 MOJICKYJachl KypaMbIHA
0ip-OipiHeH epekiiesieHin TypaTbiH 20 TypJil aMUHKBIIIKBUT €HEe .
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AKYBI3 KYPaMbIHAAaFbl AMHHKBIIIKBLIAAP

Cakunasbl (auuKIIl) aMuHKBIIKbUIAp | CakuHasb! (IUKIII) AMUHKBIIITKBLUIIAP
1. I'mununa 8. Jlelinuu 15. ®ennnananuu
2. AnanuH 9. U3oneitunu 16. Tuposun
3. Cepun 10. Tpeonun 17. Tpunrodau
4. Ilucteun 11. JIn3zun 18. I'mctuauna
5. Huctun 12. ApruHun 19. Ilponun
6. Metnonnn | 13. Acnaparuu 20. OxcunponuH

KBIIIKBIIIBI

7. Banun 14. I'moTaMuH KBIIIKBUIBI

AMUWHKBIIKBUIAAP TIENTH cabarbl apKbUIbI ©3apa Oipiremi e
MOJUMENTU Ti30ekTepal Kypahapl. Tipl ar3anaplblH KypaMbIHIa
KE3JIECEeTIH aKybI3gap ©Te KON XKOHE op TypJl, opOip aKysI3
©31HE TOH aAaMUHKBIIIKBUIIAP KE3CKTILIIriHeH KypalfaH. AKYBI3
MOJIEKyJaJlapbl XIN CEKIJIAl sIKA JoMajJak MiurHaepae 6oigaabl
(21-cyper).

AMUHKBIIIKBUIAPD — TOMEH MOJIEKYJIaJibl OpTaHUKAIBIK KOCIa-
Jlap, OpTaHUKAaJbIK KapOOH KBIMIKBIIJAPBIHBIH OHIMI OOJIBIN
TaObLIaabl. AMUHKBIIIKBUI OPTaHUKAIBIK KBIIIKBUT MOJIEKYJIaChIH/1a
Oip AxM OlpHEIIe CyTeri aTOMbIHBIH amuH ToObl NH, -men anma-
cysinan tysineni. Kebinece NH,
TOOBI KapOokcuir Too6siHAa (COOH)
KepuIijec KeMIpTeri aTOMBIHBIH
cyTerici OpHbIHA €Heai. AMWHKBIIII-
KbLJIJIap HETi3iHeH Oip Typiai ckizba
OOUBIHIIIA TY31T€Ii.

1) wMonekynaHblH Oip YIIBIHAA
kapbokcua tontap (COOH) op-
HajlacKaH; 2) KapOOKCHII TOOBI-
HBIH JKaHblHAa aMUHTOOB (NH,)
apKbUIbl OpHaJlacKaH. bapiblKk amMuH-

KBIMIKbIJIZapaa aMUH-KapOoOKCcHI Temocnodun axyvizvinviy
To6B1 Gipaeit 6onaasl. Onap 6ip- Mo'ﬂeK):'Jlt'lelHOazbl nonunenmuo
L. mi3bezinin opnanacy celzoacot.

OipiHEH TeK paJguKaJdJapblHBIH
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KYPBUIBICKIMEH FaHa epekiieseHei. COHbIMEeH, aMUHKBITIIKBIIBIH
YKaJITbl (pOpMyITacklH TOMEHIETIAeH eTin ka3yra 0oaabl:
R
|
H-C-NH,
|
COOH

3) yuriHin Kypamaac OeJlik padukay Jem atananbl )KoHe o1 R
opriiMeH TaHOalaHa bl.

AKYBI3 MOJIEKYJAaCBIHBIH TY31JYyiHJAE€ aMUHKBIOIKBIJIIAPD
e3apa menTug cabarbl apKbUIBI Oipireni. bip aMUHKBIITKBLIIBIH
KapOOKCHJI TOOBI MEH KOpIl aMHUHKBIIIKBIIABIH aMUHTOOBIHAH
Cy MOJIEKYJIaCchl OOJIIHII MIBIFA/Ibl )KoHEe 00C KajaFaH BaJCHTTIKTEP
ece0iHEeH aMHUHKBIIIKBII KaJdAablKTapbl Oip-OipiMeH Oipiremi.
AMUHKBIIIKBIIAAP apacblHAa TMenTtug cabarbl maiga Oomaabl.
IMatina 6onFaH aMUHKBIIIKBUIAAP KOCMACHl Henmuod NCIl aTaaajbl.
Exi aMHUHKBIIIKBUIIAH Taiiga OOJIFaH MEeNTUI — OUREnmUod, YIi
aMHUHKBIIIKBIIIAH TybIHIAFAaHbBl — MPUHREnmuod, ajl Ken aMUH-
KBIMIKBIIAapIaH TY31JITeHI noaunenmud nen arananbl. [lonu-
MEeTTUATIH KyYpaMbIHIaFbl aMUHKBIIIKBIIIAAP caHbl 50-1eH ToMeH
OoJica, 01 moarunenmud nen arainanbl. Erep momunenTuATIH
KYpaMbIHIaFbl aMUHKBIIIKBUIAAP caHbl S0-IeH apThIK OoJica, onap
IapTThI TYPAE aKysi3oap IS atanaibl.

AMUHKBIIIKBUIIAPABIH KAl KACUETTEePl aMWHKBIIIKBIIAAD
KYpaMbIHIaFbl aMUH JXKOHE KapOOH TONTapbhlHA, COHAAM-aK OJIapAblH
Kajal opHaJlaCKaHIbIFbIHA OalJIaHBICTBI. OCIMIIKTEp MEH MHKpPO-
ar3ajiapJiblH 0achlM KOTIIITI aMUHKBIIIKBIIAApAbl KapanalbiM
KocnajgapaaH (COZ, aMMHaK) cuHTe3AeH ananel. JKorapbiga auThi-
FaHBIHJAAM, aKybl3 KYpaMbIHJIaFbl aMUHKBIIIKbLIAap 20 Typai,
cosiapAblH apackiHaH 10-b1 — anMmacTeIipyFa 60amalThiH, aim 10-b1 —
aybICTBIpYyFa 00JaThIH aMUHKBIIITKBLIIAP.

AMUHKBIIIKBIIAP aF3aFa TEK TaMaK KypaMmblH/Ia FaHa e€HE
ananpl. byl aMUHKBIIIKBUIAAPABIH JKETICTICYIIIITI agamMaapaa op
TYPJII aypyJjiapra, ajl )KaHyapJyapAa ©HIMIUTIKTIH TOMEHEyiHEe, oCy
MEH JaMyJbIH OasyliayblHa )KOHE aKybl3 OMOCHUHTE31HIH OY3bLTybIHA

5— Bbuomnorus, 9-chIHBIIT
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COKTBIpanbl. byTriHri TaHga aybICTBIpyFa OOJIMaWTHIH KOIITETCH
AMUHKBIIIKBUIIIAD TeHETUKAIBIK HHXKEHEPHUS KOHE OMOTEXHOJIOTHSI
OMICTEPIMEH aJIBIHBIIT KAThIP.

AKYBI3ABIH KapanablM KypaMbl Typajibl MaJIiMeT Oep.
AMUHKBIIIKBIIIAAP KaHal TonTapaH KypaJraH?
AMUHKBIIIKBLIIAP ©3apa Kalcbl cabaKThIH eceOiHeH Oipiremai?
AMUWHKBIIIKBUIIAPABIH KACHETTEP1 Typalibl aifT.

o=

_IT Erep akypI3 kypambiaaa 250 aMUHKBIIIIKBIT 0ap 6oJica, OChl aKybI3-
JIBIH MOJIEKYJIaChIHAAFbl MENTHJ cadarbl Helley 0onaabl?

2.| Toemengeri kecreme OeNTiJICHTeH COUWKEC jKayamnTapabl JKYIITall
KOpCeT.

90 %
5—15 %
95 %

1—2 % nemece 5 %

AMMHKBIIIKBUTBI KYPaMbIHIAFbI 30T MeJIIIEpi

XKacymagars OMomMosneKyanap MeJmepi

JKanyap >kacymanapbIHAarsl KOMIpCY MeJepi

OciMIIK XKacylagapbIHIaFsl KOMIpCy Meuiepi

|l K| W N
M| o O W >

XKacytragarel Mait mesmepi 20—30 %

(=)}

Maii yinanapsl sxacyiagapbiHIaFbl M IbIH

MemIepi H 16 %

L v 1 2 | 3 [ 4 |5 | 6- |

§ 25. AKYBI3AbIH KYpaMbl. AKYbI3bIH KYPbLJIbICHI m

A ww &

OpOip Tipi ar3aja KOINTereH ajyaH TYpJl akybI3nap Ooajbl.
ConbiMeH KaTtap opOip TypAe TE€K COHBIH ©31HE FaHa ToH, Jepoec
akysI3aap Oosanpl. CaH KWJIBI )KaHyap TypiepiHae Oipaeit MiHAeTTI
aTKapaThlH aKybI3gapAblH e3aepl Oip-OipiHEeH epeKmeaeHIin
Typanabl. MoceneH, 0apiIbIK OMBIPTKAJIBI KaHyapjaap — OajbIKTap,
cyna n1a, KypJbIKTa Ja KacaWThIHIAp, KycTap, CYTKOPEKTiJaep
SPUTPOIUTTEPIHIC TEeMOTIOOUH aKybI3bl Oosaabl. O GapibIK
’)KaHyapJsapaa Oipaer MIHJAETTI OpbIHJAAWIBI, SFHU OTTErl Tachl-
Manmaiael. bipak xanyapiapAablH opOip TYpiHIH ©31HE FaHa TOH,
nepOec KYpbUIBICKI MEH KacHUETTepi TYPFBICBIHAH ©3T¢ KaHyap-
JIapJIbIH TeMOTJIOONHIHE YKCAaMaWThIH TeMOTII00MH1 0ap.
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AXybI3HapIblH ©T€ XOFaphbl Aopexkeae allyaH Typii 6oma
ajaThlH KaCHUETiH cularTamn Oepy YHIiH aKybI3gaplarbl aMHUH-
KBIIIKBUIIAPIbIH KYpaMbl, aMUHKBIIIKbLI CaKWHAJIApBIHBIH CaHBI,
MOJHUIIETITU Ti30eriHIeri Ke3eKTUIIK TOpTiOl CUAKTBIIAPILIH Oip-
OipiHEH epeKIIeNIeHIN TYPaThIHBIH €CKepy KEepeK.

bip amMmuHKbImKbINABIH YiakeHairi 0,35-0,37 HMm-Te TeH
eKEHJIITIH eCKepeTiH OoJicak, OipHemie Xy3aereH aMUHKBIIIKbII
KaJAbIFbIHAH KYpajJFaH aKybl3 MaKpPOMOJIEKYJIaChIHBIH Y3bIH-
IBIFBI OipHEIe OHJAaFraH HaHOMETpJepre ketyi MyMmkiH. JlereH-
MEH OJIapJAblH KeWOipeynepi auaMeTpi 5—7 HM KeJeTiH miapiap
KopiHiciHAe Oonanabl. AKYBI3IbIH MOJUINENTHA Ti30eri Oenrimi
Oip 3aHOBIIBIK HETri3iHAE opaliMallaHbIl, Oenriii Oip KepiHic
OOWBIHIIA JXUHAKTAaJFaH. AKYbI3 MOJICKYJIaCBhIHBIH KYPBIIBICHIH
TOJIBIK cuUMaTTamn Oepy YIIiH OHBIH OipiHII, €KiHIIi, YHIiHIII
Ty3imicTepin Oury kepek. bymapawsiH OipiHmrici opi €H KaparailbIMbl
— monunenTu Tiz0eri, SFHU MEeNnTUI cabarbIMeH e3apa OailjaHbICKaH
aMUHKBIIIKBITIAAp Ti30eriHeH Typanabl. byn Ty3inic aKybI3JIbIH
Oipinwi my3zinici nen arananel. bipiHII Ty311icTe aMUHKBIIIKBUIIIAD
e3apa nmentua cabarsl apkbibl Oipireni. [lonumentun Tizoeri
KeO0iHece TOJBIK KOHE ilIiHapa Oypama OOJbINT KaublliTacaabl. byn
— aKybI3AbIH eKiHuti my3inici. OHga aMUHKBIIIKBII paguKaiiapbl
OypaMaHBIH CBHIPTBIHJA Kagaabl. bypama opaMmapsl THIFBI3
opHaacanpl. bip mopre Oypanran Oypamana typran NH-tomrapsr
MeH Kepiuli opamaarbl CO-TOOBI OopTachlHAa CyTeri Oymapsl maiaa
6onanel. CyTeri Oynapbl KOBaJICHTTI cabaKTapra KaparaHaa eadyip
OocaH, oWTCce Jec onap oTe Kemn KanrtamaHanel. Coi cedenti Oepik
cabak Kypaiasl. ExiHmi Ty3uticTerl akybI3gapra KepaThuH, KOJJIareH
CHSIKTBLIAP MbIcajl OoJia ajajbl.

[Tomunmentun 6ypamacsl onaH opi kebeiie O6epeni. On apOip
aKybI3aa Oenrini Oip TOpTinmmeH, ©3iHE TOH CHUIIATIIEH opamMma
kacaliapl. COHBIH HOTWIXKECIHAE yuiHwi my3inic Aen aTanaTblH
MiIiH maiaa 0onaasl. AMHUHKBIIIKBIT paJuKaigapbl apackliHaa maiaa
0o0nateiH TUAPOGOOTH cabakTap YUIIHIII TY3UIICTI cakKTam TYpabl.
Y1riHmI TY3UTICT] aKybI3Fa OYIMIBIKET aKybI3bl — MUOTJIOOWH MbICal
Oonanpl. ExiHIII koHE YHIIHINI TY3UTiCTEpAiH maiga OOoJybIHAA
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cyTeri MOHABI, MUCYIbGUATI XoHE THUAPOo(P0oO Oymap MaHBIZABI PO
aTKapazbl. AKYBI3IbIH mepminwii my3inici — OipHEIIE TOJHUIICTITH/T
TI30€KTEeH KypairaH KypAell aKkyb3aapaa Oaifkananasl. by Tiz0exrep
ruapodoOThl, HOHABI, CyTeri Oymnap apkpuibl Oipireai. OpTaHbIH
JKarJaapiHa opail Oy OeJrikTep KOCBIIBIN (accomualus) HeMece
aUBIPBUIBICHIT (IUacconuanus) Typaasl. byran reMornioOnH I MbIcal
erin kepceryre 6onansl (64-6erreri 21-cyper).

AKybI316IH 0acKa MmoJuMepiiep MeH KpaxmaiiaH KaH1an
alpIpMalIbUIBIFBL 0ap?

AMUHKBIIIKBUIAAPBIH YIKSHIIITT OpTa €CeMIeH KaHnai 6oaaap1?
AKyBI3 TY31JIiCi TYPFBICBIHAH KaHIal Typiiepre Oesninesi?

EkiHIi sxoHe YIIHII TY31TiCTepAiH TybIHIAYbIHIA Kaiichl cabakTap
MaHBI3/Ibl OPBIH UETIeHT1?

Temene OepiireH aMUHKBIIITKBIIIAP KAaWChl TONTapFa (KOChIMIIa
onebueTTepal naiasaHbIn) THECIT €KEHAITIH XKYITAal KOPCeT.
1 Iy, ananuH A JlukapOOH KBIIIKbLIIAP
2 Acmnaprar, acraparus B VIMUHOKBIIIKBUTAAD
3 JInzum, aprusux D MoHoaMnHOKapOOH KBIIIKbLIIAP
4 deHuagaHuH, THPO3UH E ApOMaTHKaJIBIK aMUHKBIIIKbUIIAP
5 T'uctuaun, Tpuntohan F [eTepoIuKIIIiK aMHUHKBIIKBUIIAD
6 [Iponun, oxcunponuH H JnaMOHUKBILIKBLIIAD
1- [ 2o | s 4- | 5- 6-

§ 26. AkybI3napabiH KacuerTepi. KapanaiibiM skoHe
KYpAeJi aKkybI3aap

b i

Tipi arzamap »kacymnracblHaH aJilyaH TYPJIl aKybI3Jap albIpbIn
aJIBIHBIT, 3€pTTEIATEeH. AKYBI3AApAbIH CaH KHJBl (PU3UKAIIBIK
)KOHE XUMUSIBIK KacuerTepi Oap. Kacuer-epekmenikrepaiy
Oynaiima TypJaeHyi oJapJblH KYpaMbIHIAFbl aMHUHKBIIIKBIIapFa
OaimaHbICThl. AKYBI3JBIH MaHbBI3Abl KaCHUETTEPiHIH Oipl — OHBIH
MOJIEKYISIPIBIK MacCCacChlHBIH ©TE€ >XOFapbl 00Nybl. AKYBI3ABIH
KYpaMbIHIa aMUHKBIIMIKBIJIIAPIBIH ©6T€ KO OOJYbl OCBIHBIH
Heri3rl cebebiHe aliHanmFaH. AMUHKBIIIKBIITAPABIH OpTalia
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MOJIEKYISAPABIK caliMaFbl mamaMeH 138-re teH. Onap e3apa nentujg
cabarbIH Ty311 OipiKKeHJie, O1p MoyeKyna cy OeJiHin mbiFaabsl. Cou
ceOernTi oJapAbIH MOJCKYJSIPIBIK caiMarblH 120 nmenm KaObuigayfra
o6omansl. Opra ecennen 300 aMUHKBIIIKBUIIAH TYPAaThlH aKybI3
MOJIEKYJIACBIHBIH MOJIEKYyIspiablK canMmarbl 300x120 = 36000-ra
TeH Oosanabl. AKYbI3Iap/blH KacHUeTTepl ajdyaH Typii. Mbicalibl,
cyla MyJae e€piMEWTIH aKybI3Jap 1a, cyla Te€3 €pUTIH aKybI3aap
na 6ap. Kunel ocepnepre Te3iMal akybI3aap aa, OOJIMairbl dcepacH
©3TrepeTiH, MOCEJICH, JJICI3 YKapbIKTaH HEMeCe TYKKE TYPMaUTBhIH
MEXaHUKAJBIK 9Cepre mblAaMChi3 aKybI3gap aa OaplibIbIK.
JlerenMeH OapJibIK KaFaalaapia Ja aKkybl3ap/iblH KaCUEeTTEP1 MEH
KYPBUIBICHI OHBIH aTKAapaTblH MIHJIETIHE COMKEC KEJel.

Tipi arsamap KypamblHAa KE31CCCTIH aKybI3Aap €Ki TYpJi:
TaJIIIBIK TOPI3JIEC KOHE AOMAaJaK sIKU KYMBIPTKa TOpi3J/ieC MilliHIe
Oomazel. TanmbiK TOPi3AeC aKybI3apFa KaHyapIIap/IbIH KYHIHCT1,
aJaMHBIH IIAIbl MEH OYJINIBIK €TIHAET1 )XKOHE K10€K KYPTHIHBIH
)kiberiHaeri akysI3gap >kartagbl. Al JoMallaKk aKybI3Japra Kacy-
mrajgarbl Te€3 epirimr akKysi3gap Mbican Oona amaasl. bymapra
OPIIITKI MIHAETIH aTKapaTblH aKybI3ap MEH KaHIarbl T€MOTJIOOWH
aKybI3gapsl Kipeai. benceHainiri morapbl, KYPbIJIBICH OHaU
©3repeTiH aKybI3ap OpUIiTKI (Karaau3aTop) MIHAETIH aTKapalsbl,
COHBIMEH KaTap CBHIPTKBI OpPTaJlaH KEJIETIH CUTHAIAAPAbI KaObLI AT,
’Kacyliara oTKi3e/Il.

AKYBI3ABIH MOJIEKYJIACHI CyJla YCaK OeIIeKTepre bIAbIpall,
KoJuUTOuJ epiTiHAl Kypaiael. OHbIH TaOufu KyHl Typii Ty3aap-
JbIH epITIH/AICI 9CepiHEH oe3repicke yIbIpaiabl. AKybI3 KYHIHIH
Oyunaiiia e3repyi denamypauusa nen arananbl. OHBIH HOTHXKECIHIE
aKybI3 MOJIEKYJACBIHBIH IiNI1HI, OMOJOTUANBIK KacHUETTEPI
MeH (YHKIUACH ©3repesdl, epiriliTiK epeKIIesiri >XoWbliaabl.
JleHaTtypamus >xorapbl TeMmneparypa, KYIITI MUHEpPaJIIbl KbIIII-
KBIJIZap 9Cep €TKEHJE Ky3ere acanbl. AKYBI3JAbIH JI€HATypaIus
KYOBUTBICHI Oapiiara Oenrisi, eMTKeH1 KYMBIPTKA 1IITHIAETT MOJIAIP
CYHWBIKTBIK KBI3ABIPBIJIFaH Ke37€ KAaTThl J1a TYHBIK €MeC KYWre
OTIN KaJIaTBIHBIH ©3JIepiH Je OaiikaraHchiHmap. Erep ocep erymri
JKarJai ayJlaKTaThUIBII, aKybI3 YIIIH KOJAWIbl )Kargail TyFbI3bIICA,
JNIeHaTypalnusfa yliblparaH aKybl3 TaOUFMU KajnblHAa KaWTa Keiyl
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MYMKiH. bys KyOblbIic penamypayus (O6acTankbl KYWTre KanTy)
nen arajianbl. bipak neHarypanusra yiiblparaH )KYMBIPTKA aKybI3bl
peHarypanusaaHnOanIb.

KapanaiibiM koHe KypaeJi aKkybI3aap. bapiblk akysi3aap
€Kl YJIKEH TOMKa: KaparalbIM XoHE KYpJeii aKkybI3aapra OesiHedl.
KapamaiibiM akybI3ap TeK aMUHKBIIIKbUIIApIaH FaHA TYPaJIbl.

KapamaiipiMm aKybI3ziap cyla XoHe Oacka epiTiHIiiIepae epy
KacHeTiHe Kapai Oip-OipiHeH epekieiieHeai. Taza JUCTUIbICHTCH
cylla €pUTIH aKybI3aap aibOymundep nen atamanbl. JKymeipTKa
aKybI3bl, OMJall >KOHE HOKAT aKybI3Japbl aJlbOyMHHOCpPTE
MbIcas Ooia amanbl. AC TY3BIHBIH OJICi3 €pPITIHIICIH/IC €PUTIH
aKybI3zap erooyaundep nenineni. Kan KypamMbIHIarbl aKybI3gap
MEH KOITereH OCIMIIKTEepJeri aKybi3aap — TJIO0OYyJIMHACPIIH
exinaepi. Tipi ar3amapablH KacyliajapblHAa, CIIUPTTE, OJICi3 CiATi
epiTIHOIJIEpiHIe EPUTIH KaparalbiM aKybsI3aap aa oap.

Kypaeai akybi3gap KypaMblHAaFrbl 0ackKa aKybI3bl KOK
KocHmajapablH CHNAaThiHA Kapad HYKJIEONPOTEHH, XPOMO-
MMPOTEUH, JIMTIONPOTEHUH >KOHE Tarbl Oackaiap OoJbin OesiHendl.
XpoMpoTIpoTeHUHALP TYCTI aKybI3gap OOJBINI caHajdaabl, Tipi
ar3ajapja kemn TapajiraH. KaHaarel reMOrioOMH aKybI3bl XpOMO-
MpOTEUHIEPTe XKaTaAbl, OHBIH KYpaMbIHJa TEMIp aTOMBI Oap.
HyxkneomporenHnep — aKybl3 O€H HYKJIEHH KBIIIKBLIIIAPBIHBIH
OipiryiHeH maima OonraH Kypaeni kKocma. Omap Oapmia Tipi ar3a-
JapAbIH KypaMbIHIa Ke3/Iece/Al KOHE SJAPO MEH IUTOIIa3MaHbIH
aXXbIpAJIMAaUTHIH 06JIIT1 00BN TaObLIAIBI.

1. | AKybI3aapablH MaHbI3Ibl KACHETTEP1 Here OailIaHbICTHI?
2. | AkywI3nap kanmai minrigaepae kezaecemi?
3. | AKYyBI3 JIeHaTypalusICchl Jer HeHi aiTa bl?

XpOMOIIPOTEHH, JUNOMPOTEUH JKOHE TJIHUKOIIPOTEHHIEP
KaHJai dJIeMEHTTEePASH TY3JITeHIH TYCIHIIP.
TemeHmeri MocesIeH1H MIEnIiMiH ecelrTen Tail.

Erep pubonykieasa pepMeHTIHIH KypaMbiHaa 124 aMHHKBIIIKBLT Oap
Oosica, Oy pepMeHTTIH MOJEKYISIPIBIK Maccachl HEIIere TeH SKeHIiH JKoHE

IICIITHU CaGaKTapBI HCIICY 0OJaTBIHBIH €CENTeH IIBIK.
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8 27. AKybI31apabIH MiHaeTTEPi H

Kacymiana akysIzap op TypJil MiHAETTEpAl aTKapa/ibl.

Kypsblabsic MiHAeTI — aKybI3J1ap ’Kacylla MEH OHBIH
OpPraHOUJITAPHI KAPFAKIIACKIH JKOHE KapFaKIIachl3 OPTaHOUITAPIbI
’kKacayfa KaTbIcaJibl. AKYbI3 — KapFaKIIaHblH 0ejiHoec 6eIiri.

AKybI31apra TOH MaHBI3JAbl KaCHUETTEPiH Oipl — KaTaJu3a-
TOPJBIK (epuIiTKijaik) MiHaeT. XKacyuia karajau3aTopiiapsl
KaJBIIITHl XXarjaunapaa ¢pepmenmmep nen arananpl. JKacyimana
©TEeTIH 3aT ajmacy yAepiciH (pepMEeHTTEep KaMTamachl3 eTenl.
Bapabik pepMeHTTEpAIH KapaThUILICHI aKybI3Fa TOH OOJFaHIBIKTAH,
oJjlap >KacylIaHbIH ©31HJe cuHTe3neneni. depmeHTTEp XKacyuia
1riHAe Oip Me3TIAAIH ©31HIe XXY3JEeTreH MBIH peaKIusIapabl
kpurgamaaranasl. JKacymanarel opOip peakUUsIHBIH XYpPyl YII1H
keioip depmentrep Kaxketr O6omanpl. SArHU opOip dhepmeHT nepdec
KOocmara apHalbl 9Cep KepceTyre KabuieTTl.

Jladbla1 MiHgeTi — jxacymia >KaprakiiachblHBIH OeTK1 OeJiriHnae
©31HIH YLIIHIII KYPBUIBIMBIH CBIPTKBI OPTaHBIH ceOemniapTTapsl
BIKITAJIBIMEH ©3TepTe ajaThlH aKybI3 (pagoliCWH) MOJEKYyJaaaphl
opHanackaH. CeIpTKBI OpTajaH Aa0bLI CUTHAJIAPBIH KaObLIgay
JKOHE JKacyliajapra aknapaT Oepin TYpy aKybl3 KYpPbLIbIMJApbIH
©3repTy apKbUJIbI )KY3€Te acalbl.

KuMbII-KO3FaJIbIC MIHAETI — XOFfapbl CaThlIbl XaHyap-
JIapJIbIH Kacyllajdapbl YIIIH Ka)XEeTTi KUMBUI-KO3FaJIbICTapIbIH
OapiablK TypJiepi, KapamaiblM >XaHyapJjap KipHiKIIeJepiHiH
TepOennyi, TYKIIEeIEepiHiH KO3FaIybl apHalbl KbICKApaThIH aKybI3aap
KBI3MET1 apKachIH/Aa KY3€re acabl.

TacbiMajaaay MiHAeTi — aKybI31apblH XUMUSJIBIK 3JE€MEHT-
Tepail HeMece OMOJOTHUSIIBIK OEJICeHAl 3aTTapabl ©31HE KOCHII
anybl )KOHE OJapbl Op TYpPJIl YiImanap MEH MYIIEJIepre >KEeTKI3II
Oepyi. DpATPOUUT KYpPaMBIHAAFbl TEMOTJIOOWH aKybI3bl OTTET1HI
©31HE KOCHKIN aJbll, OHbl OapibIK yJmajap MEH Myllejaepre
TachIMaJIaibl, MYIIEJIEP/IiH KBI3MET1 HOTWIKECIHAE Taiiga OoiFaH
KOMIPKBIIIKBII Ta3bIH OKIIETe abIl KEJIeIl.

Kopranubslml MiHaeTi — a¥3ara >kaT dJIEMEHTTEp, Oernae
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aKybI3Jlap HeMece MHKpoar3ajiap Kipce, JIEHKOIUTTEPICH aHTH-
JICHEeJIep MEH aHTHUTOKCUHAep Oeiim mblFapaibl Ja, ojlapFa Kapchl
Kypeceni. AHTUICHEJIEp MEH aHTUTOKCUHAEP/IH BIKHAJbIMEH
KOPFaHBIIITHIK KabiJieT (MMMYHUTET) Taliga 6o1amsbl.

Kop mingeri — keiibip akysI3gap CyTTe, >KYMBIPTKaJia KOHE
OCIMIIK MOHACPiHAE KOp KYHiHIE KHUHAKTAJBII, SMOPUOHIApD MEH
OpKEeHJEep YIIIH KOPEK PETIHAEC KyMcaabl.

JHePreTuKAJIbIK MiHAET — aKybI3Jlap MaHbI3Abl YHEPIUs Ko31
OoJbIin TaObLIAABI. | T aKybI3Abl OTTEr1HIH 9CEPIMEH blAbIpaTKaHAA
17,6 xJI>x sHEeprUus OOJIHIM NIBIFAIbI.

AKybI31ap TOPMOH MIHJIETIH A€ aTKapaiabl. Mbicaiabl, HHCY-
JIMH TOPMOHBI HET131H/AE aKybI3 KaTbIp, OJI KaHJAFbl IJIIOKO3a MOJI-
mepin perreiai. XKannel anranga, Tipl ar3ajiapra TOH OaplibIK
MIHAETTEP/Il OpbIHJAY aKybl3 MOJEKYyJajapbl apKblJIbl XKY3€re
achIpbLIabI.

AKybI3Jap Kacymajga KaHaai MiHAeTTep Al aTKapamabl?

2. AKyBI3aBIH OpHIITKIIIK (KaTalu3aTOPIBIK) MIHAETI HEJACH
Typamabr?

AKYy®BI3AapbIH TackbIMajliay MiHJCTIH TYCIHIIP.

4.1 Temeneri MoceseHIH kayaObIH €CerTell Tarl.

Erep 15—16 xacap OKyWBIHBIH Oip TOYJIKTE TYTBIHATHIH TaMaFbIHBIH
kypameigaa 100 rpamMm akysi3, 95 rpamm maii xxone 400 rpamMm kemipcy
Oap Oosica, Oyi1 Menumiepaeri aKybI3JAblH, Mall MEH KOMIPCYIBIH BIIBIPAYbI
HOTWKECiHIe Omomoliekymanap (a) MeH OuormonnMepaepacH (o) Helle KKal
J)KoHEe KaHIa K/[>k sHeprust 0eJiHiN WBIFAaTHIHBIH aHBIKTA.

§ 28. HykJieMH KbIIIKbLIAAPbI H

“HyxkJieuH KbIIIKbUIAAPHI JIET€H TEPMUH JIaThIHIIA ‘“‘HYKJIEeyC,
SIFHU SIAPO CO31HEH aJblHFaH. By KBIMIKBIIAApabl ajfall peT
1869 xbinbl mBen aopirept @.Mumiep JEUKOIUTTEP SAPOCHIHAH
tTankaH. HykimenH KpImKbplIAapbel eki Typiai 6omaas: JJHK —
Ne30KCUPUOOHYKIIEUH KBIIKBIIB xoHe PHK — pubonykienn
KBIIITKBITEL.
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JHK HeriziHeH »acylIaHBIH SAPOCHIHAA, COHBIMEH KaTrap
MHUTOXOHAPHUS MEH TUIaCTHAAIapAblH KypaMbIHOAa Ke3aecenai. A
PHK sinpo, nimroruiazma, MUTOXOHAPHS, IJIaCTHAA KOHE pruOocoma
KypambIH1a 00Jabl.

HyknenH KBIMKBUIIAPBIHBIH OMOJOTHSIBIK MaHBI3BI OpacaH
30p. Omnap »xacyuia akKybI3JapblHbIH CUHTE3AEIYy1HJE, TYKbIM
KyaJIJalThIH aKnmapaTrTapAblH HOCUIACH-HOCUITEe OTYIHAE MaHBI3IbI
pen arkapansl. JIHK-garel TYKbIM KyaJJaWTBhIH aKHapaTThIH Oepinyi
HOTHOKECIHJE YpIIaKTap ©3 aTa-aHachlHa yKcac OoJiajibl.

JAHK. bapnsik kacymianapiaa — kaHyapJiap MEH ©CIMIIKTEP
JKacymiajJapblH/Ia TYKBIM KyajlayMbUJIBIK aKnapaTThl CaKTaWTBIH
KypeuibiM peitin JIHK opweiamaiinel. JIHK opranwkanslk Kocnaiap
1II1HAEe KYPBUIBIMIBIK KaFbIHAH ©31HJIK €pekKIneniri 6ap xKocra
ooueint TabbuTanBl. JIHK KOC Oypamaisl (ciupanbai) OOdbII Keaedl.
JHK monexkynacel Oip-OipiHiH aliHamackiHAa Oypama OOJdbII
opajFaH €Kl Ti30eKTeH TypaTblHbl 22-cyperte kepiHin typ. JJHK-
HBIH KOC Oypamachl apajbIFbIHIAFbl KAIIBIKTHIK 2 HM IIIaMachlHOa
Oomanpl. AN OHBIH Y3BIHABIFBI OHJAaFaH MBIH, TINTI XY3JETeH
MBIH HaHomeTpre xetyl MyMkiH. JIHK OypamaceiHnarel kepiii
HYKJICOTHUATEP apachblHAAFbl KAIBIKTHIK 0,34 HM-re TEH.

Op6ip JAHK momekynacel moiaumep 0oyaabl, ajl OHBIH MOHO-
Mepiiepi — HykiaeotuaTep. HykimeoTtua — Kypambl yuI Typii 3aTTaH:
a30TThl HETI3/€H, KOMiIpcymaH (me3okcupubo3a) koHe ¢ocdar
KBIIIKBIIBIHBIH KalABIFBIHAH TYPaThIH XUMHUSIBIK Kocrna. JJHK
MOJIEKYyJdachl TOPT TYPJl HYKJIEOTHATEPJiH OipiryiHeH maina
o6onrad. Hykneoruarep Oip-OipiHEH TEK a30TThl HETi3IMEH FaHa
epekmeneneni. HykneoTuarepain araybl KYpaMblHAAFbl a30TTHI
Her137epaeH kemin mblKkKad. CoraH opaid oapAbl: aJeHUH] a30TThI
Heri3 — aneHuH (A) mykneorun, ryanusal (I') HykneoTua, THUMUH/TI
(T) mykieorun xxoHe uto3A6! (C) HYKICOTH A€ aTaiabl. Y IKSHIIr1
TyprbicbiHaH A — I'-re, T — C-ra TeH Oosagpl. OpOip HYKICOTHUATIH
opTaiia MOJeKyJIspiablK Maccackl 345-ke TeH. [JHK — koc 6ypamarsr,
OHBIH KOC OypamachliHbIH maiga Oonysiaaa JHK ximmenepiHiH
Oip-OipiHe KaparaHaa KaJlal OpHaJacKaHBIH >KOHE OJapabl KaHIau
KymTep 0aliTaHBICTHIPHIN TYPAThIHBIH KapacThIPAbIK.

JAHK koc OypamachlHBIH KaJbINITACyblHAA HYKJICOTHUATEP
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® 00 () rrmemecsmn gpue
G C A T . ’

A— aoenun; T — mumun.

OpTachlHJIaFrbl KOMMJIEMEHTAPABIKTHIH (JIaThIHIIA “KOMIIJIEMEHT
— TOJIBIKTBIPY CO31HEH aJIbIHFaH), SFHU KE3CKTIJI1KTIH MaHbI3bI
eTe kofapel. A (ameHuH) opkamadH ga T-ra (tumun), ax [’
(ryanun) opkaman C-ra (IIMTO3WH) KOMIJIEMEHTap OoJjialbl, SFHU
ke3ekTunikTepl cail keneni. Erep JHK-ubpig 6ip TizOerinne A
(amenun) Ooiica, MiHAETTI TypAe ekiHu Ti3oekte T (Tumun), 6ip
Ti30ekre I' (ryanuH) 6oJica, OHBIH KapaMa-KapChIChIHa OpKallaH
C (muto3un) 6omanel. Hykieoruarep HaK ochllall opHajlacKaHAa
FaHa Koc Oypama (cmmpaib) apachlHIAaFbl KAIIBIKTBIK OYKiJ
JAHK ©6oiinan 6ipaeir 60oaysl KaMTaMachl3 eTijeai xoHe Oip-
OipiHEe Kapama-Kapchl TYpFaH HYKJICOTHITEP OpTaChlH/Ia ©TE KOl
MeJepae cyreri Oysl naiina 6omanpl. A (ameHuH) MeH T (TUMUH)
opraceiHaa eki, an [’ (ryanun) medH C (UTO3WH) OpTachIHAA YII
cyteri Oybl Oonanpl. COHOBIKTAH opKalllaH Jga aJfeHUHHIH TUMHHTE,
aJl TYaHWHHIH [TATO3WHTEe KE3EeKTUIIr cai kemeni (22-cyper).

JAHK-ubIH KYpBIABICHIH 1953 XbBIIBI aMepuKaIbIK OUOJOT
JIx.YoTcoH meH arbuimbiH (pu3uri @.Kpuk amkas.

PHK. PHK-nwsig monexkynacel ga JAHK monekynachkl CHUSKTBI
MOJIMHYKJIeOTH 1 Tiz0ek Oonpin Tadbinanbl, 6ipak oublH JIHK-
naH aiisipmachl coii, PHK-HBIH Moisiekynacel Oip Ti30€KTi O0Jibln
keneni. Haxk JIH-narernait PHK-HBIH KYpBUIBICH 1a TOPT TYPJIi
HYKJICOTHJITIH KE3E€KTECIIT  OTHIPYbI HOTHIXKECIHJIE KaJbIIITacalbl.
Hereamen PHK nykneoruarepinin kypambl JJHK sykmeorun-
TepiHeH e3reuieney Oousanel, sirau PHK-narer kemipcy ne3ok-
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cupubosa emec, pubo3aHbIH ©3i. PUOOHYKIIEMH KBIIIKBIIBI JESTCH
ce3 ne PHK kxemipcysinan kenin mbikkan. PHK kypambiana na
a3oTThl Herizaep — A, G, C OGap, OGipak a30TThl HEri3 TUMUH OOJI-
Maiabl, TAMUHHIH OPHBIH KYPBUIBICHI TYPFBICBIHAH OFaH >KaKbIH
TypareiH ypanuia (U) ueneiai.

Kacymaga PHK-uwb1H OipHenie Typi O6ap. OnapablH OapabIFbl
Jla aKybI3 CHHTe31He KaTbicaabl. bipinmi Typi — Taceimangay PHK
(t-PHK). On aMUHKBIIIKBIJIIAPABl ©31HE KOCBHIIN ajbIll, aKybl3
CUHTE3JIEJICTIH Xepre x)eTkizin o6epeai. Exinmi Typl — aknaparThIK
PHK (i-PHK). bynwsig miageri JJHK-marbl aKybI3ZibIH OacTaIKbl
KYPBIJIBICH KOHIHJEr1 aKlaparTbhl aKybl3 CUHTE3JEJICTIH Kepre
— pubocomara xeTki3zeni. YuriHmi typi — pubocomansixk PHK
(r-PHK). Byn typ pubocomaHblH KypaMbiHJ1a O0naabl, OHBIH
MIHJIETI aKybl3 MOJIEKYJIAChIH KMHAKTay OOJIbIN TaOblIaabl.

AT®. Ar3anarsl opOip ’kacyIIaHbIH KYpaMblHIa aIcHO3-
untpudocdar (ATD) ke3zgeceni. ATD te XuUMHUANBIK Ty3idici
TYPFBICBIHAH HYKJIEOTHUATEP KaTapblHa ’KaTajbl. OpOip HYKJEO-
tuarerigeii, AT®D-te me a3or Heri3i (ageHWH), KeMmipcy (pubo3a)
)koHe (ocdaT KBIIKBIIBIHBIH KaJdabFbl 0onaabl. ATD-te omerreri
HYKJICOTUATEPAEH oe3reuiesiey Kyiae O0ip gocdar KbIIIKBUIBIHBIH
KaJAbIFbl OpHBIHA YII ¢docdaT KBIIKBIIBI KaaabliFel 0ap. Erep
OChbIHAY KYpJelli KOCHaHbIH KypaMblHaH Oip ¢ocdar KBIIIKBIIBI
KaJIIBIFBI O6JIiHIN HbIKca — ageHo3uHaudocoar (ALAD), exi pocdar
KBIIIKBIJIBI KAJJABIFBI OOJIHIN HMIBIKCAa — aJeHO3uHMOHOdocdar
(AM®) maiina 6omanel. Ymr gocdar KbIIMIKBUIBIH YCTal TYpPaThIH
(AT®) momnekynachl €H KoM dHEPTrUsIIb MOJIEKyJa OOJIBITT TaObLIAbI.
CoOHIBIKTaH J1a OJ1 MAKPOIHEPZUATBIK KOCTIA JICTI aTalajlbl.

AT® kypambiaaarsl 0ip ¢ocdart KbIKBIIBIHEIH Ooninyi 40 xJx
SHEPrus LIBIFYbIHA MYMKIHJIK Oepei.

AT® monekynacklHIa dHEprusra 0ait OymapabsiH OOJYyBI Kacy-
MIaHBIH IIaFBIH Oip OeiriHae KeJeMi MeJmepAeTi YHePrusHbI
HIOFBIPJIAHIBIPYFaA JKOHE OHBI CYpPaHBICKAa Opall maijajaHyra MYM-
KiHAIK TyFbi3aasl. AT® >xacymaHblH apHabl OpraHOUITAPHI OOJBITT
caHaJaThIH MUTOXOHApHUSLIApAA CHHTE3/ICIIC .

AT® xacymanarsl SHEPrus ajaMacyja HeTi13ri pes atkapaasl. On
Ke3 KEJIT€H JKacCyIIaHbIH MIHJIETIH HEPTUSIMECH KaMTaMachl3 €TETiH
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OipneH-0ip KaiHap OOJIBINT caHaNaabl. AF3aHbIH KHMBLI-KO3FaJIBICHI
MEH OHJa XYpeTiH OapibIK yaepictep AT®-TiH bIAbIpAYBl HOTHXKE-
ciHJe maii1a 00JIaThIH PHEPTHUS €CEOIHEH )KY3ere acabl.

1.| HykienH KbpIIKBIIAAPBIH OIpiHIINT OONBITT KAWChHI FAJIBIM alliKaH?

2.| HykJenH KbpIIIKBUIAAPBIHBIH KaH1al Typiiepi 6ap?

3. AHK men PHK-HBIH yKcac xaKTapbl MEH alblpMallblIBIKTapbIH
TYCIHIIp.

Meicanmapasl opeiaaa: 1. JIHK-HBIH OH Jkak Ti30eriHIeri HyKJICOTHATEP
kesekTiniri CTATAGTAA — CAA 0Gorica, colt )kakK Ti30€KTeH TPaHCKPUIIIUS Heri-
3iHJIe TTaliaa OOJIFaH aKybI3 )parMeHTIHACTT aMUHKBIIIKbUIAAP KE3EKTUTITIH Tall.

2. JHK d¢dparmenTiHig Oip TizOeringeri HyKJICOTHUIATEP KE3CKTIJIri
GGTACGATGTCAAGA-nan typanbsl. byn Ti30ekTe KoJATaJIFaH aKybI3JbIH
OacTankbl KYPBUIBICHIH Tarl.

§ 29. 4-3epTXaHaJBbIK )KYMBIC

AMUJIa3aHBIH KpaxMaJra cepi H

KyMbICTBIH MaKcaTbl. AMHUJIa3aHbIH KpaxaMallFa 9CEepiH 3epTTey.

KasxkerTi :ka0abikTap. [Ipobupka, cy, maii, 1oH Maccachl.

Amunasza ¢pepMeHTi KpaxMaJiAbl KaHTKa A€HiH bLAbBIpaTanbl. AMuiiasa
(bepmeHTI eHIN KeJie KaTKaH J9HJCPAIH KypaMbIHJIa KOHE ajJaM CilJIeKeHiHIe
ken Oosanbl. COHABIKTAH (PEPMEHT COJIIH OHIIl KaTKaH JAoH OypIlIiKTepiHeH
(cyManakThl €CKe TYCip) SKH CllieKelieH AadbiHaayra Oosnanabl. Oy yIiiH
aybI3 KEHICTITiH Oip-eKi ypTTaMm CyMEH aKChbUIall MaiKaiabpl, colaH COH
Oip ypTTaM cynsl 2-3 MUHYT aybI3Jia YCTall TYPHII, 00C CTaKaHFa KYSJbL.
Ochl TocinMeH NaWbIHAANFaH CilJIEKeW epiTiHici amuiiaza (pepMeHTiIHIH
ceusi Oosibin  ecenTeneai. Toxxipube yiriH Tarbl Ja HOATHIH 1 %-IbIK KOHE
kpaxmanabiH 0,5 %-apIK epiTiHIici JaibIHIaIa /bl

KymbicTbiH 6apbichl. 1. Eki Kyprak mpoOupka (CbIHAYBIK) albIHAbIL.

2. bipinmi celHayblKKa 1-2 ma cy skoHe 1-2 mMi KpaxmaJa epiTiHzaici
KYHWBITaAbl Ja, MYKHAT apaiacThipbliagbl. OHbIH YCTiHE 1 TamIIbl oo
TaMmbI3blLIafbl. Kok TycTi peH naiiga Oonamsl.

3. ExiHmni ceiHaybIKKa 1-2 mil. amuiaza GEpMEHTI COJIIH XoHEe 1-2 MiI
KpaxMaJll epiTiHAICiH KYSIMbI3 A3, 5 MUHYT ©TKEHHEH KeliH | TamIiubl
Mai TamMbpI3aMbI3. MYHIaFbl ChIHAYBIKTa KOK PEH eMeC, KBI3FBIII KU
capsl peH naiga 6onanel. byn — kpaxmaiabsiH GEepMEHT ocepiMeH
BIAbIpAFaH IbIFbIH Ol TIPE/Ii.
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- Kacymanapaarpl 3aT 2K9HE IJHEPrus ajimMacy

§ 30. 3ar anmacy ’

Tipi ar3anap KypaMbIHAAFbl Op TYPJl XHMHUSIIBIK 3aTTap CaH
ajyaH peakiusiiap HOTHIXKECIHIC TYPAKThl TYPIE ©3Tepill TYpPabl.
Bbyn ynepic 3am anmacy nemece memadonuszm nen arananbl. 3at
ajamacy Tipl aF3aHbIH TIPUIUIIK €TY1H, ©CyiH, TIPUILIIK KbI3METIH,
KoO€CI01H XOHE CBHIPTKBI OpTaMEH TYpakThl OaijaHbicTa OOJYy-
BIH KaMTaMachI3 eTeai. Ay OyJ Tipi ar3ajiapJblH ©31H-631 JKaHap-
TybIHA, ©31HE YKCac yprak KaJJblpyblHa cebern 0oJiaabl, OJIapJblH
eMIp CypyiHe KaXKeTTI KarJall TyFbI3aJbl.

3aTt anmacy OGapbICBIHAA Tipl ar3a ChIPTKBI OpTajaH dPTYPJi
3aTTapAbl KaOblganapl. TipHiurik KyOblJIbICTaphl HET131HEH 3aT ali-
Macy apKbLIbI KOpiHic Tabaapl. 3aT anmacy Oip-OipiHe Kapama-Kap-
CBI, IETEHMEH ©3apa THIFbI3 OaliaHbpICTa OOJATBHIH €Ki yJepicTi
KaMTuabl. bynap accumunayua (anabonusm, MIACTUKAJIBIK ajMa-
Cy) koHe Juccumunayus (KataboIM3M, YHEPreTUKAJIBIK ajIMacy)
peakuusgapblHaH Typaabl. 3aT ajMacy ar3ajia €Ki MIHJIETTI —
KYPBUTBIMIBIK KOHE DHEPTreTUKABIK MIHJACTTEPAl OPBIH AU IbI.

[MaacTukaabik anamacy (aHa6ouau3m). AHaO0IHU3M OapbhICHIH-
7la Tipi ar3ajapia 3aTTaplblH naiijga O60Nybl, SFHU CHUHTE3JICHY
yaepici 6arikananabpl. MyHaa ar3a CBIPTKBI OpTajiaH spTypni 3aT-
TapJbl KaObLITAWIbl )KOHE OHBI CiHIpei. I/IrepmreH 6¥JI eHanep
»Kacyliajia )KYpeTiH CUHTE3IeNy peakuusIappl YIIiH OHIM peTiHJe
s)kyMmcananel. JKacymniana akysi3gap, KeMmipcyiap, JHOAATEDP, HY-
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KJIEMH KBIIIKBLIIApbl CUHTE3AeNIeNl. Ocipece ocy YCTIHHAEri »Kacy-
mrajlapja aCCUMHIISIINS YAepicTepl keaen Kypeai. bipak ToJbIK
KaJIBIITACHIIT OOJFaH ’kKacymiajiapjia Ja >KyMcajfaH OpTraHHKaJIbIK
3aTTap OpPHBIHA >KaHAJAPBIHBIH CHHTE3Jeayl e TokTamaiabl. Ka-
cylIajarbl 3aTTapJblH CUHTE3/IeNy YyAepicl OMOIOTHUSIIBIK CUHTE3
HeMece KbICKalla fuocunme3 Jnen atananbl. bapiablk OMOCHHTES
peakuusiIapbl YSHEPTUSHBIH XXYMCaJlybl apKblJbl )KY3ere aca-
nel. XKacynrana 6osaTelH aKybl3, KeMIpCy, JUOUJ KOHE HYKJIEUH
KBIIIKBIJTBI CUSKTBIJIAPIBIH CHHTE3/IeNTyl MIACTUKAJBIK aiMacyfa
MbIcajl 0ojla ajdaabl. BUOCHHTE3 peaKUsIIapbIHBIH >KHBIHTHIFbI
RAACMUKANBLIK AAMAcy SKU ACCUMUNAYUA JIETI aTalajibl.

depMEeHTTEP KOMETIMEH >Kal Kilmi MOJIEKyJajbl 3aTTapaaH
KYPZAEJIi KOFapbl MOJISKYJaJIbl KOcTajgap: aMUHKBIIIKbIIapAaH
— axKyhbI3Jap, ajl MOHOCaxapuATEepACH — KypJeal KeMipcyJlap
nmariga 6omaabrl. A30TTHI HETI3JAep HYKJICOTHATEP KacayFa Ka-
TBICAJbl JKOHE OJiapJlaH HYKJEHH KBIMIKBIJIAaphl KaJIBIIITACaIbI.
Jlon ocklHAaM TOPTINIIEH >XKaM aleTaT KbIIMIKbIJIJapaaH KYp-
el MaW KBIMKbIIAAphl maiaa 60onanel. Onap rIWIEpUH dJIe-
MCHTIMEH peaKIHusfa TYCKEH COH, oJiapJAaH Maujgap Ty3iJieiai.
BbuocuHTeTHKANBIK peaknusiigap opoOip XKEeKe Tipl ar3a MEH TYpre
TOH KAaCHEeTTEep HEeTi31H/Ae epeKIeeHIn Typaabl. AKybI3 dep-
MEHTTEPIHIH JXOpAeMIMeH makjaa OOoJFaH ipi OpPTaHMKAJBIK
MOJIEKYJIaap KYpPbUIBICHI JAHK topTibiHeri HyKJI€OTUATEPAIH
KE3eKTIJITIMEeH aHBIKTanaabl. AT OyJ KacylmaHBIH TE€HIEP
JKHUBIHTBIFBI — T€HOTHUIIKE OalJIaHBICTHI.

ITatiga GonraH 3aTTap ocy OapbeIChIHAA XKacyllla MEH OJIapIbIH
OpTaHOMWATApPHIH KacayFa, )KyMcaJiFaH HeMece bIAbIparaH MoJie-
KyJajlapabl KaliTa KaJdnblHA KEJITIPY YIIIH KOJITaHbIJIAdbI.

bapnpik cuHTe3 (TY31J1y) peakuusijapblHa dHEPTUs XKyMca-
manbl. blasipay peaknusimapelHia KepiciHIIE dHEPrusi OoOJiHIN
ITBIFA B

JHepreTukaJbIK ajamacy (karadoausm). XKacymana xypeTiH
pIABIpAy YAepici auccuMuiasiius (kataboiau3M) jien Te aTajiajbl.
By ynepicrte 3aTTapabiH bIABIPAYBI KY3€re acajibl, SFHU aKybI3Jap
— aMUHKBIIMIKBUIApFa, Kpaxmall — IJIKo3ara, Maujiap — Mau
KBIIITKBUIBI MEH TIIUIIEPUHTE JICHIH BIABIPAWIbl. JluccuMumsus
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yaepiciame sHeprusi OeiiHIN mbIFanbl. byn peaknusnapabiy
OMOJIOTHSIJIBIK MaHBI3bl MBIHAJIA: OJIap KacyIllaHbl YHCPTHIMEH
KaMmTaMmachI3 erei. Ke3 kenreH Ko3FalbIC, MIACTHKAIBIK aliMacy
YAepici SHEPTHUS KYMcay apKbIIbI )KY3€Te acajibl.

blapipay peaKmusiapblHBIH KUBIHTBIFBI KaCylllalaFbl IHEPIUs
anmacy HeMece ouccumunayusa aen arananbl. JJuccuMunsnus
acCUMWJISIIIASAFAa KapaMa-Kapchl, OipaK e3apa THIFbI3 0aiIaHBICTHI
yaepictep Oonabln caHalaabl. OUTKEHI Ke3 KEJITreH acCUMMIISIIUS
peakuusiyiapbl YIIIH 3HEPrus >KymcallyFa THICT1, ajl OyJ1 sHeprus
JUCCMUJISIIINS peaKusuIapbl HOTHIKECIHIC FaHa Taiga 0oJIaIbl.

[ImacTukanbIK )KOHE DHEPreTHUKAJIBIK ajJIMacCyIblH apKacbIHIa
’)KaCcyIIaHbIH TIPHIIJITT caKTalJibll, OHBIH ©CYyl, JaMybl JXOHE
MIHAETTEPIH XXY3ere achIpyhl kanraca Oepeni. Tipl ar3a — amibIK
)XKyiie OonbIll TaObLTaAbl, OUTKEH1 JKacyllla MEH KOplIaraH opTa
apachIH/Ia 3aT YKOHE PHEPTHUs ajaMacy Y3A1KCi3 KYpill jKaTabl.

MeTtabonu3M AereHae HeHi TyciHeciH?

3aT anmacyiel KaHjaau Typliepre Oenryre 0onamabr?
IImacTuKanbIK ajiMacy Typalibl MoJIiMeT Oep.
DHepreTUKaJIbIK aJiIMacy KOHIHJIe dOHIiMelTe.

§ 31. DHeprus aamacy |

Juccumunsauus 6apbeIcblHIA Tipi ar3ajiapaa 3aTTap blIbIPaiiib.
byn — accumunsnusaasiH kepici. JKorapsl MoOJIEKyJaajibl KOCIa-
JIapJblH bIJABIpaybl dHEPTUSAHBIH OeJiiHyiMeH xypeai. Con yuiiH
KacylajJarbl SHEPTUs alIMacy OUCCUMUNAUUA YJIEpicl Iemn Te
KOJIJIaHblJ1a/1bI.

Tipi ar3anapaa maiiga 6oJlaThIH HEri3ri yaepicTtepaiH Oipi —
OJIAPABIH adpPOOTEI KOJIIMEH, SIFHM OTTErIMCH THIHBIC anybl. By
YAepicTe OTTEeri apKblIbl KYpAEli OpraHUKaJIbIK KOCHAlap OK-
CUATEHIMN, KOIl MeJlIepae SHEPrust Gemin LIBIFAPaIbI. Byn ynepic
KaHyapJjap ar3ajapblHJa apHalbl TBIHBIC ajly XYyieci apKblJIbl
JKy3ere acblpbliajibl. AJI ©CIMIIKTEepAe THIHBIC ally MyIiesepi 60-
Maiael. Onap yiamnanap, )kacymiajgap apKbljibl THIHBIC ajaibl.

KopekTik 3aTTapaa )XUHaJFaH XUMHUSAIBIK dHEPTHUs Opra-
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HUKaJBIK KOCIlajJap MOJIEKYyJdachlHAAFbl aTOMAapAbl OaiinaHbIC-
TBIpATBIH Op TYpJl KOoBalleHTTiI cabakTapaa opHanacansl. bip
MoJiekyJianbiH, ssFrHU 180 T rmroko3anbiH C, H, O atompaapsl apa-
ChIHAAFBI cabaKTapja >XUHAJIFaH MOTEHIIUAJJIBIK dHEPTUSHBIH
menmepi 2800 k/[k-ra TeH. DepMEeHTTEp KOpAEeMiMEH bIAbIpaii-
TBHIH TJIIOKO3aJ1aFbl SHEPT U CaTBLIbI TYPAE OoiHeal:

CH, O+ 60, 6 CO,+ 6 H,0 + 2800 x]Ix.

6712

KopekTik 3arTapaaH OejliHIe€H KyaTThblH O1p OeJIiri >Kbly
DHEPTHUSCHI peTiHIE Tapaablll KeTenai. Am 6acka 0eJsiri ajgeHo-
suHTpudochatr KelKbUIBIHBIH (AT®) sHeprusira 6aii ¢pocdar ca-
OakTapblHA KUHAJIA]IBI.

Kacymana 6omatbiH OGapmia yjaepicTep: OMOCHHTE3, MexXa-
HUKAJBIK )XYMBIC (3kacyIia 0eiliHyl, OYJIIIBIKETTEePA1H KbICKapyHhl),
3aTTapAblH >KapFakKliajap apKblibl O€JICEH1 KeLIipilyiH, XKYHKe
HMITYJbCTEPiHIH (KO3Yy TOJKBIHAAPBI)OTKI31IYIH XKOHE OacKajap/ bl
SHeprusiMmeH Kamramachi3 ety AT® apKblIbl icKe achIpbliIaibl.

Kacymanga xxypetin O0apibIK yAepicTep: >KacyllaHbIH 06JiHYl,
OYJIIIBIKETTEPAIH KUBIPBLIYHI, 3aTTapAbIH JKapFaKiiajap apKbLIbl
OenceHAl OTyl, )KYHWKE UMMNYJIbCTAPbIHBIH >KYWKE TaJIIBIKTapbIH
Ooiinamn eTyl »koHe OacKaJlapbl PHEPrusiIMEH KaMTaMachl3 €TiJITeH
AT® apkblibl )KYy3€re acblpblilaJibl.

AT® xacymiagarsl SHEpPrus ajamacyjia Heri3r1 pes OMHaWIbI.
On — Ke3 KeNreH acyllaHblH aTKapaTbhlH MIHJIETIH 3TEePrusiMeH
KaMTamachl3 eTinm 6epeTiH Tikeneid KalHapke3. KuMbLI-KO3FaJbIC,
OMOCHHTE3 XoHe Oackajgap — ’kacymia OCJICEeHIUIITIHIH Ke3 KeJ-
red Typi AT® peakuHsACBIHBIH HOTHIXKECIHAE OOJIHIN MIBIFATBIH
SHEPrusiHblH ecebiHeH Xy3ere acaabl. bipak kacymanarsr ATO
KOpPBI OHNIAJIBIKTHI KOIT OoiMaiibl. MoceseH, OyimmbikerTeri ATdD
Kopbl OynmbIKeTTiH 20-30 peT MopTe >KUbIPbIIYyblHA FaHa >KETeIl.
IITe1H MoHIHJE OyYJIIIBIKET caraTTap OOMBI )KYMBIC 1CTEYyl JKOHE
MBIHJIaFaH pEeT XKUBIPbIIYbl MYMKiH. COHABIKTAH Ja >kKacyliajaa
AT® TypakThl BIABIpAaIl OTBIPYMEH KaTap, Y3[1KC13 CHUHTE3Jesin
Typysl mapt. XKacymagarel keMipcynap, JUNUATEp MeH Oacka na
OpPraHUKAaJIBIK 3aTTapAbIH BIJIBIpAYbl HOTHUXKECIHAE OOJIHIN IIbIFa-
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ThIH AHeprusi wbliFrbiHAaNFaH AT®-TbIH OpHBIH TOJBIKTHIPY YIIIH
nai1anaHbliiajibl.

Kenen opblHAaNyBl Tajlal €TUIETIH KO3FaJbICTapaa, MOCEJEH,
KbICKA KalIBIKTBIKTApFa JKYT1preH Ke3Jle OYJIIIBIKETTEeP/1H >KUbI-
pelIybl Tek ojapaarbl AT®-TiH bLABIpAybl €CEOIHEH FaHa KY3€re
aceipbuafbl. JKyripy asikrajfaH COH ajlaM KaTTbI-KaTThl THIHBIC
ajajbl — HaK COJ Ke3Je Kemipcyijaap MEH Oacka Ja 3arTrap OTTe-
IiHIH 9CcepiMeH blAbIpaIl, xacymanapaarbl AT® Kopbl ©3 KaJIblHA
kenenl. ConbimeH, AT® — xacyliaHbl 3TeprUsiIMEH KaMTaMachl3
€Til OThIPAThIH OipJIeH-01p oMOeban KaliHapke3 00JIbiO TaObLIa bI.

1.| Aucemumnsiuus Kanaai yaepic O0JbIN caHalaab?
2.| AT®-TiH XUMHSIIBIK KYpaMbl KaliChl 3aTTap/iaH Typajbl?
3.1 AT® HeriziHeH Kail xxepae cuHTe31eIeA1?

§ 32. DHeprus aaMacyabiH 0aCKbIIITAPbI J

Tipi ar3zanap xacyniacbIHAa XYPETIH YHEPTHUs aaMacy YAepiciH
ym 6acKpImKa Oesyre Oosiambl.

Bipiamn Gackelml — OaiiblHOBIK 6acKbluibl, OHAA KeMmipcyJap,
MaiJiap, aKybI3aap, HYKJICHH KBIIIKbUIAAPBIHBIH 1p1 MOJEKYJIalaphbl
KapanauWblM MOJEKyJnajapfa blAbIpanabl. MoceneH, KpaxmMaa —
ITIOKO3aFra JACiiH, Maiaap — Mail KbIIIIKBIJIBI MEH TIIUIICPUHTE ACHiH,
aKybI3Iap — aMUHKBIIIKBIIIapFa ASiH bIAbIpaiiabl. by GackeiTa
BIABIPAYABIH HOTHIKECiIHAE Maiijga OOJIFaH dHEPTHUSHBIH OapiIbIFbI
JKBIUTY DHEPTHUSICHI PETIH/IE CBIPTKBI OpTara Tapajaibl.

Exinmni Gackplil — eiukonauz, sfHA ommeziciz (aHapoomut)
bI0bIpay Nen arajiajbl. AJaMHBIH JKOHE KOIITETSH KaHyapJyiap MEH
MHUKpOaF3aJIapJIblH JKacylIacblHJAa HETI3T1 dHEpPTUus Ke3i IIIoKo3a
Oosbin caHasagpl. [MKkomm3 OipiHeH coH Oipi KypeTriH Oipkarap
bepmenTTEp peakmusIapBIHBIH KXKUBIHTBIFBIHAH Kypanaabl. OHBIH
maiiga 6omysl OapeickiHAa 10-HaH acTaM apaliblK peakmusiaap
ma TybIHAAWABI. [ TUKOMHU3AIH >KaJNbl XUBIHTBHIK TCHICYI1H
TOMEHIeriiel Oelitneneyre 6o1aabl:

C,H,,0+2H,PO, + 2ADF = 2C,H,0, + 2ATF + 2H,0.

6— Buonorust, 9-ChIHbIT
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I'mukonu3 yaepiciHe OTTETiHIH KaTbICTIAUTBIHJIBIFBI PEaKIUs
TEHJEYIHEeH Je KopiHin Typ (COHABIKTAH OYJ OTTErici3 OacKbIII
nen aranaznbl). I'mukonusre opkaman aa H. PO, xone AJ[D
KaTbicaJbl. ByJ ekl 3aT Ta opKalllaH kacyiiaga O0ojajabl, OMTKEHI1
’)KacylIaHbIH TIPIIUIIK KbI3METI HOTHKECIH/IE OJIap Y3/1KCI3 TY3UIN
Typaabl. [TMKOAU3 yAepiciHe TIII0KO3a MOJIEKYJIAchl BLABIpAIl,
ekl moJiekyina AT® >koHe €Kl MOJIEKyJia CYT KBIIIKbLIbI TY31JI€/1l.
Conbig HoTHXeciHIae 200 k]l sHeprus GeiHIN mbiFagbl. by
sHeprusiHbIiH 60 %-b1 XXbUTY peTiHae kymcainanbl, ain 40 %-b1 ATD
peTiHAe YHEMICIIEI].

I'mukonus yaepici OapibIK KaHyapJjap jacymliacblHJia >KOHE
Keoip MUKpoar3ajiap kacymajnapbiHga xypeai. CnupTTi amy
IMKOJIM3 CeKLIal Oipkarap pepMeHTTIK peakuusiiap Tiz0eriHeH
typanbl. CriuprTi amy Hatwkecinae CO,, otun cnupti ATD xoHe
cy ty3uneni.Couprri amy ke3inge ae 200 kJ[x sHeprus xoHe
2 monekyna AT® rtys3ineni. CriupTTi amlyJablH >KaJIbl peaKiusi-
CBHIHBIH T€HJCYl TOMEHIeT1ACH:

CH, O+ 2H,PO, + 2ADF = 2C,H,OH + 2ATF + 2H,0O +2CO,,

Enni xaii FaHa ecenten Kepeiik, Oip MoJeKya TIIFOKO3aHbBIH
oTTerici3 biabIpaybl HOTHXKECIHAe 200 k/[>k sHeprus ty3ineni. bip
mosekyna AJlD-tiH AT®-ke aiiHanran ke3ae ATdD-te 40 x/lx
sHeprus yHemaesneni. OTTerici3 bIABIpAY YAepiciHAe 2 MoJeKysa
AT® ty3zineni. Ocpinavima 2 x 40 = 80 /[ sHeprus manga
oonanwl. Aram ATD-te 80 k/lx sueprus yHemaeneni. 120 kJlx
SHEPTHs KbLUTY PETiHIC Tapaaaibl.

Yuriamn 6acKplm — OTTeriJi (a3po0Thl) bIABIPAY, SFHU TOJIBI-
FBIMEH BIZBIpAy OOJNBIN caHanaabl. byn yaepic xy3ere acysl YIIiH
OTTEriHiH O00Jysl mapT. A3pO0OTH OKCUATECHY MHUTOXOHApPHUIIA
Kypeai. A3poOTsl BIABIpAYABIH opOip apaliblK OacKbIIIBIHAA Ja
aHa’pOOTHI BIABIpAYAAFbl CUSIKTHI dHEPTHUs YHemuaeneni. bipak Oy
OackplmTapaa OeJIIHIN MBIFATEIH YHEPTHUS MOJIIIEePl aHadPOOTHI
BIIBIpAY Ke3iH/E OOJIIHETIH DHEPrusgaH aHaFrypJbIM >KOFapbl Ooa-
ne1. COHBIH HOTHXKECIHAE oTTerunl biabipaynan 2600 x[x sHeprus
maiina Oomasapl. [ TUKOMU3IIH HOTHIKECIHAS Taia 00aFaH 2 MOJIeKysa
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CYT KBIIIKBIIBI MUTOXOHJIPHSAAA OTTETIHIH OCEpiHEH blIbIparanaa 36
mosekyna AT® Tysinmeni. Ocpuraiiiiia OTTET1I BIABIPAYABIH KA
pPEaKIUSIIBIK TEHACY1H TOMEH/ICT1AeH eTim )Ka3zyra OoJraabl:

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

OTtrerini biapIipaynad naiga 6onaran 2600 k/Ik sHEpPruUsSHBIH
44,6 %-bl XKbUTYy peTiHIE O6JiHIN IbiFaabl, aln 55,4 %-b1 ATO-
Ke mofbipaaHagbl. OTTerial biAbIpay OaCKBIIIBIHBIH MaHBI3bI
KaHJal eKEH1 JKOFaphblJIaFbl PEaKIUs TCHACYIHCH alKbIH KOPIHII.
Bip monekyna riroko3a orrerici3 biabiparanaa 200 kb sHeprus
OeJiHIN HIBIKCA, OTTEril bIabipay ke3inae 2600 kJ[x sHeprus
OeusiHin mbIFanbpl. OTTETICI3 BIABIPAY Ke3iHae 2 Mojekyna ATD, an
oTTeru siabiparanaa 36 monekyna AT® Ty3imnai.

I'moko3a TonbIK biabiparanga 2 + 36 = 38 AT® maiina 60maabl.
Ocpinarima 38 x 40 = 1520 x/I>x sHepruss AT®-Te miorbipiiaHagbl.
I'mroko3a TomnbIK biabiparagaa 200 + 2600 = 2800 k/>x Ty3iaemi.

Kacyma Tipmiiiringe keOiHece MbIHaJAal karjaaiaap TybIH-
MaWabl: OTTETI BIABIPAYABIH KY3€Tre acybl KUBIH HEMECE Ky3ere
acmai kajgajabl (OTTEri >KeTICIeYMUTIIriHae, MUTOXOHApHUsIAp 3a-
KbIMAaHFaHaa). byHnail ke3mepae ’kacymaHblH TIPUILIITT YII1H
KaxeT O6onraH AT®-Ti amy yIIiH OTTETiCi3 yAepic KaHa maipana-
HbpJIanbl. byn ymiiH Texk HopmasnarbigaH 20 ece KoIl IIIF0OKO3a
JKyMcay Kepek.

DHeprus aaMacy Helle 0acKblnka OelriHeni?

OTTerici3 pIabIpayblH MaHbI3bl HeJle?

OTTeruni BIABIPAYABIH MAaHBI3EI HEACH TYPAIBI?

.1 I'mroxoza men ATD-TiH MOIEKYISPIBIK Maccachl HeTe TeH?
Moceneni wiew. [lvccumunsauus yaepicinae 2,5 MoJieKysa TiIroKo3a

TONBIK bIABIpanbl. Cuntes3nenreH AT® meH Ty3iJareH KeMipKbIIIKBII

ra3pIHBIH MOJIIISPiH Tall.

§ 33. KacymaHbIH KOpeKTeHYyi ’

Bapasik Tipl ar3anap »kacyllajJapblHbIH KOPEKTEHY d3JiCiHE
opail exl YJIKeH TONKa: aBTOTpPo¢ XoHEe rereporpod xkacyuia-
napra OeJriHenl.
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ABTOTpOd )acymajap. bys TonTelH kacymiajgapbsl opra-
HUKAJIBIK 3aTTapAbl Ociopranumkanslk xKocnanapaan (C,O,
H,O xone 1.6.) cunresnei ananel. JKacymanap 3HEPrETUKACHI
TOMEHIpek OyJ 3aTTapAaH TIKKO3aHbl, aMUHKBIIMIKbIJI AP -
IIbI, COAAH COH KYPAENiIpeK KocmajapAbl: Kypaeai KeMmipcyJiap,
aKybI3 CBIHJIBI 3aTTaplbl CUHTe3Jeiai. OpraHnukaiblK KocHoa-
Japabpl OeHoOpraHUKAJNBIK KOocCIlajJapJaH CUHTE3JIeH alilaThlH
)Kacymanapabsl agmompog xcacywianap eIl aTalabl HEMECE
Tikenew — aemompogpmap nevini. XKep 6etiHAeri HEri3ri aBTO-
TpodTap — achklJd O©CIMIIKTEPAiH Kacymajgapbl OOJBINT TaObI-
nanbl. Mukpoar3anapaslH ga O6enriai 6ip ToObl aBTOTPOQTHIK
J)KOJIMEH KOPEKTEHE/II.

I'ereporpo¢ xkacymanap. ['ereporpod xacymanap 6eiop-
FaHUKaJbIK 3aTTapJaH OpraHUKaJbIK 3aTTapAbl CUHTE3AEH all-
Maael. JlaliblH OpraHMKabIK 3aTTapFa MYKTa)XJbIKThl Ce€3i1-
HEeTiH OYHOaM >xacyuiajap cemepompogh rcacyuwianap HeMece
zemepompogmap nen aranaibl.

dorocunrte3d. KyH coyneci acepiMeH ©CIMIIKTEPIiH >KacCbhLI
)KanblpaKTapblHIa KOMIPKBIMIKBIII Ta3bl MEH CyJdaH KypHaeni
OpraHMUKalIbIK KOcCHajJdapAblH TY31JylH pomocunmes nen
aitanel. OciMaikTepain dortocuntTes yaepici XKep xky3iHnae
KyH sHeprusicblHbIH OpraHUKaJblK KOCHaJlapblH XUMUSIIBIK
SHEeprusira alHaJIbIpaThiH OIpAEH-01p Kypajl GOJbIIl caHadalbl.
OCiMAIKTEpIH FapBIMITHIK MaHBI3BI J1a OChIHIA. byn ynaepicre
TY3UIETIH OpraHUKaJbIK KOCIajap Tipl ar3ajiap YLIIH KOPEKTIH
JKOHE DHEPTUSHBIH KalHap Ke31 0osbin KbidMeT eteni. CoOHbIMEH
O0ipre ¢ortocuHTEe3 yaepici atMmocdepaHbl €pKiH OTTEriMEH e
OaiipiTambl. DOTOCHUHTE3 YIIEPICIH 3€PTTEY ayblil MIAPyallblLIbIFbI
eriHJiepiHeH MOJI OHIM anyFa Ja MYMKIHAIK Oepei.

Kacein ecimaikrep portorpod arzamap OGoabIIm caHaaIHI.
Omnap »xacymuiajgarbl XJIOpoIJjacTapjia XUHaJIFaH XJIOPOoQHUI
MUTMEHTIHIH JKOPAEMIMEH apblK dHEPIrUsICbIH XUMUSJIBIK dHEp-
rUsifa ailHaJIABIPAaThIH POTOCUHTE3 YACPICIH iCKE achIpabl.
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DOTOCUHTE31H XKaJIMNbl peaklus TeHACYl TOMEHIer1aeH:
6CO, + 6H,0 = C.H,0+ 60,

byn ynepic GapreichiHIa GeHOpraHUKAIIBIK 3aTTap — KOMIipCy
(IV)-okcuai Men cynaH sHeprusra 0ai 3at — rmokosa (CH,0))
Ty3imeni. POoTOCUHTE3 XKapbhIK XKOHE KapaHFBIJIBIK OaCKBIII-
TapbliHa OesiHeal.

DoTocuHTE3AiH KAPBIK 0acKbIbl. DOTOCHHTE3 KO Cca-
TBHIJIBI Kypaeal yaepic 6onabin Ttadbiiagbl. PoTOCUHTE3 XJTO-
ponyacThIH KOPIHETIH XapbhIK COyJecCiMeH HYpJaHYBbIHAH
6actamanpl. POTOH XJOpOPUIIT MOJEKyJIacklHA TYCIiH, OHBI
KO3FaJIbICKa KeJITipeJll, COCBIH OHBIH 3JIEKTPOHAAPhl KOFaphl
opOuTanapra cekipim eremi. OCBIHBIH apKachlHAa JJICKTPOHIAP-
IBIH MOJIeKyJajapaaH y3iayi oHai Oomanbl. Ko3ranraH siek-
TPOHAAPABIH Oipeyl TachkIMajJayllibl MOJIEKyJaFa ©Te/l 1€, OHbI
’)KapFaKIIaHBIH €KIHII KarblHA aJbll ©Temi. XJIOpohHuIa MoJie-
KyJachl Cy MOJICKYJIaCbIHAaH DJISKTPOH allbll, ©31H1H KOFaJITKaH
MOJIEKYJaChIHBIH OPHBIH TOJBIKTHIPAJIbI.

DIeKTpOoHJAapblHAH aWBIPBIIIFAH CY MOJIEKYyJiajlapbl IPOTOH-
Jap MEH OTTeri atroMJapbiHa bIABIpalabl. JKapbIKTBIH 9CepiHEH
CyIblH Oymnaiiiia AucCCONUaNUsAIaHybl pomou3 A€ aTaiaajbl.
DOTONM3IIH HOTUIXKECIHAE TY31JIT€H CyTeri aToMbl OpraHUKa-
JBIK KOcHallapMeH 9Jici3 cabak »xacam Oipireni.

I'mppoxcun nonaap, srau OH™- o31HIH 3J€KTPOHBIH O0acka MO-
JieKynanapra Oepeli e, epkiH paaukanra aiiHananel. Panukanmap
@3apa KOCBUIBII, Cy KOHE MOJIEKYJSIp OTTeri Ty3eni (23-cyper):

40H — O,+ 2H,0.

doTocuHTEe3 yaepiciHAe Taijga O0oJlaThlIH XoHE aTMocdepaHbl
OalpITaTBIH MOJICKYJISIp OTTEriHIH KalHap Ke3l cy OoJblll caHa-
manbl. KyH 3HEprUschl TeK CyJbl BIABIpaTyFa FaHa €MeC, COHBIMEH
oipre ¢ocdar KpKbiJIbl MeH AJID-tan AT®-Tapasl Ty3yre nae
)kyMmcananel. by eTe TUiMIl yaepic: XjoporiacTtapaa OTTEriHiH
KaThICYBIHCHI3 COJI ©CIMJIIK MUTOXOHApHUsJIapblHA KaparFaHJa
30 ece ket AT® cunTe3neneni. Ocbl KxoaMeH GOTOCHHTE3A1H
KapaHFBIJIBIK OAacCKbIMIBIHAA XXYPETIH peakuusjgap YIIiH Ka-
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1. JKapsik acepimeH CyabIH . .
BUTBIPAYbI (GOTONH3) III. Kemipcy cunresi

Kaprix O: cO

HOH 40OH—-2H.0+0:

HOH
> (H
Kewmipreri
( UKL
Xnopogwin
®
—/
—-
23-cyper.
II. AT® cuntesi P KapaHrbuUibIK
domocunmes = il : GaCKBILLBI
coizoacol. JKapbIK 6acKbIIIb! "‘ ]
COH'IZ’O&

KETT1 PHEPTUs XKUHaKTajlaabl. POTOCUHTE3A1H KapaHFbBIJIBIK
OacKBIIBIHA YII MaHBI3ABI yAepic: cy (OTOIU31 HOTHIKECIH/C
MOJICKYJISIPIIBIK OTTET1 )KOHE aToMaap, CyTeriHiH Ty3inyi, ATD-
TIH CHHTE31 )KY3€ere acaisbl.

DOTOCHMHTE3AiH KAPAHFBIJIBIK 0aCKbImIbl. DOTOCHHTE3I1H
KEWIHT1 peaknusaiapbl KOMipCyIapAblH TY31JIyiMeH OalIaHBICTHI

oomanel: 6CO, +24H — CH,0,+ 6 H,O.

byn ynepic xkapelkTa na, KapaHFbIga Jga Xy3ere aca oepe-
TiHAITI cebenTi KapaHeviabvlK 6acKbiubl nen atananbl. PoTo-
CUHTE3J1H KapaHFBIJIBIK OAaCKbBIMIBI OIpiHEH COH Oipi KeJIeTiH
OlpHeme peakuusiap XUBIHTBIFbBIHAH Typaabl. OcChl peak-
HUSIApABIH HOTHIKECIHIE CO2 JKOHE aTOMJBIK CyTEriJieH KoMip-
cynap Tys3iaeni. POTOCUHTE3I1H KapaHFBIJIBIK pEaKIIUSIIapbI
YII1H XJopomjacka OacTamkKbl 3aTTap MEH JHEPTrUs Y3I1KCI13
kenin typaasl. Kemipcy (IV)-okcuail xanslpak »acyuiaja-
pplHa aTMocdepaHbIH ayachlHaH ©TeAl, ajl CyTerli aTOMBI Cy-
nbIH GOTONM31 HOTHKECIHAE Ty3ileni. POTOCUHTE3IIH KapbIK
OackblliblHAa cuHTe3aeneTiH AT® kemipcynap CUHTE31 YIIIH
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SHeprus KalHapbl O00JBIN KbI3MeT eTeni. Ochl 3aTTapAblH
dcepiMeH XJIopoIjacTa KeMipcyliap CHHTE31 )Ky3ere acajbl.

Ocpinaiima ¢GOTOCUHTE3A1H HOTHUXKECIHJIE KAPBIK YHEPTUSICHI
OpraHUKaJBIK KOocHajgap KypaMbIHIAFbl XUMUSIBIK OylapIblH
SHEPrusChlHA alfHAJIa IbI.

DoTOoCHHTE3IiH MaHbI3bl. DOTOCHHTE3 OPraHUKAJIBIK KOC-
majap MEH OTTEeTiHi KeTkKi3im OepeTiH OipAeH-O0ip KailHapke3
OoJblll caHaanbl. POTOCUHTESIIH >KaJIIbl OHIMIILIITT ©6TE-MOTE
YKOFapsl OonFaHABIKTaH, JKep OeTiHleri oCiMaiKTep Kbl CallblH
eTe KoIl Melliepaeri koMipcyabl urepeai. COHbBIH HOTHUXKECIHAC
KBIJI CalbplH OipHENme MUJIJIUApA TOHHA OPraHUKAJBIK 3aTTap
CUHTe3eenl. OCIMAIKTEPiH KachlJ XanoblpaKTapbl oJapra
TYCETIH KYH DHEPTHUSCBHIHBIH | MalbI3blH POTOCUHTE3TE KYM-
caabpl. DOTOCUHTE3IIH OHIMAINITI KanblpakKTapablH | KB.M
aJaHbIHA caraT calblH mamMaMeH | T' OpraHuKaJdbIK 3aTThl KY-
paiiapl. 1 KB.M KambIpak »)a3AbITYH1 Oip TOyJdiKTe mamameH 15—
16 T opraHukaiblK 3aT Ty3eAl. OciMIiKTep/l XKblIyXaHajlapaa
’)KacaHIIbl KOJIMEH >XapbIKTAaHIABIPY, CYMEH KaMTaMachl3 €Ty
J)KOoHe 0acka »Kargaiiap TYFbI3y apKbUIbl (DOTOCHHTE3/IIH ©OHIM-
JITiH apTThIpyFa OoJaabl.

OciMaik >kacymiajgapsl J1a TOYJIiK OOWBI THIHBIC allbIM, CHIPT-
Kbl OpTara KeMip KBIIIKBIJ Ta3blH MIBIFAPBIN TYpaabl. bipak
(GOoTOCHHTE3 HOTHUIKECIHZE OCIMIIK XacylacklHaH OeiHin
HIBIFATBIH OTTET1HIH MOJILIEepl Oip ME3T1JIJIe KaJlFacaTbhlH ThIHBIC
any yaepicinge anbsiHaThiH oTTerigeH 20-30 ece kem Oojajbl.
An O0yn arMocdepa ayachlHBIH KYPaMbIHJAaFbl OTTETIHIH YAalbI
Tene-TeHiKTe OOyhIH KaMTaMachl3 €Tel.

1.| Tipi ar3amap KOpeKTeHY TYpiHe Kapaill KaHAal TomTapfra XKik-
Tenmeni?

2.| ®orocuHTE3 AEMI HEHI aliTanbl?

3.| ®oToCcUHTE3/IH KapbIK OACKBIIIBIHIA KaHAaW yIaepicTep Ky3ere
acanpl?

4.| ®oTOCHHTE3IH KapaHFBUIBIK OacCKBIMIBIHAA KaHIall yaepicTep
J)Ky3ere acaabl?
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Mboceaeni mem. 1. HokaTt eciMairiniy >xacymajiapblHaa KapbliK
SHEPTHUSICHIHBIH €Ce0iHeH TJII0OKO3aHBIH TOJBIK BIABIpaybiHaH 2356
mosekysna AT® cuHTe3neneTin 60Jica, TII0KO3a bIABIPpAYBIHBIH €KiHIII
caThICBIHAA ©CIMAIK XacymacblHAa cuHTe3aeiared ATd-te xuHak-
TaJIFaH PHEPrusHbIH Moamepid (k/x) aHbIKTA.

§ 34. XemocuHnres H

Kypambpiaga xaopoduiai MUTMEHT] XOK Kebip Oaktepusiiaap
Jla OpraHMKaJbIK Kocmajapasl Ty3e ananbl. Omap GeilopraHuKaibIK
3aTTapAblH XUMHUSJIBIK PEaKIUsChl apKbIJbI Maiijga OOJNFaH dHEpPru-
SIHBI TlalaanaHaabl. XUMUSAJBIK peaKIusijiap HOTUKECIHAE TY31in
KeJie )KaTKaH OpraHUKaJbIK KocIajJap/bl XUMUSIIBIK dSHEPrUsra ai-
HaJIABIPY XemMocunme3 Aen atanaabl. baktepusnap Heri3iHeH Oeil-
OpPraHHWKAJIBIK 3aTTapJblH OKCHITCHY pCaKIHsJIapblHAH TY31JITeH
SHEPrUsIHbl OPraHUKAJBIK 3aTTapAbl CUHTE3Jeyre kyMcaiinel. by-
napra OipHeIIe MUKpoar3alapabl: aMMHUAKThI a30T KbIIIKbIJIBIHA aii-
HaJAbIpaThlH HUTpU(UKATOP OaKTepUsiiIapbl; €Kl BaJIEHTT1 TeMIp/i
YII BaJICHTT1 TeMipre alHaIABIPaThIH TeMip OaKkTEpHUsIapbIH; Cy-
Teri cynbPuAiH cyabdaT KbIIIKBIIFa alHAIIBIPATHIH aJITBIHKYKIPT
OakTepusJlapblH MbICajd €Tl KepceTryre 6omnaabl. ATMocdepanarsl
a30TTHI CiHIpETIH KeuOip epiMelTIiH MUHepadgapabl ©CIMIIK
CiHIpeTiH mimiHAepre alHaJIIBIPAaTBIH XEMOCHUHTETUKAJBIK OaKTe-
pusiiap TaburarTa 3JIEMEHTTEPAIH aifHaIybIHa 30p PO aTKapabl.

XeMOCHHTEe3/I1 JKYy3ere achlpaThlH MHUKpoOar3ajap apachblHaH
a30T XKUHAWTBIH )XKOHE HUTPpUPUKAUUSIAUTHIH OaKkTepHsiaap €H
MaHBI3JIBICHI 00BN caHanaabl. Omap YIIiH aMMHAKTBIH HHUTpPAT
KBIIMMKBIJIBIHA JICHIH OKCUITENY PEaKIUIChl SHEPTHUs KO31 OOIbIN
KbI3MET eTeni. Exinmi 6ip TOOBl HUTPUT KBIIIKBUIBIH OKCUITETI,
HUTpAaT KbIIMIKbUIbIHA allHAJABIPY pPEaKLUsAChIHAH O6iHIN LIbI-
FaThIH SHEPrusHbl nagananansl. JKorapbelga alThIIFAaH MUKPO-
ar3alap, ocipece a30T KUHAWTBHIH OaKTepHsIapAbIH poJi eTe Y-
keH. Onmap eHIMAIJIKTI apTThIpy/la aca MaHbI3Abl, OMTKEH1 ayana
OOJIaTBHIH XKOHE OCIMIIKTEp UTepe aJIMaWThIH a30T COJ OakKTe-
pusiapAblH TIPUIiIJIiK KBI3METI HOTHIKECIHJIE ©CIMIIKTEp Tapa-
MBIHAH JKaKChl UTEPIJIETIH a30T KOCMajdapblHa ailHAJIABIPhIJIaIbL.
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1.| Xemocuntes aereH He?
2.| XeMOCHHTE3IECHTIH aF3ajapra MbICAJIAap KEITIp.
3.1 XeMOCHHTE3ACHTIH aF3alapablH TaOUFaTTaFbl PoJTi HeJeH TYpaIbl?

§ 35. Kacymaaarsbl INIAaCTUKAJIBIK AJIMAaCy H

Buomorusnelk CUHTE3 peaKnusIapblH XUBIHTHIFB HAAC-
MUKaNvlK aamacy Jen atanajabl. 3aT aaMacyblHAA OyJ TYPAlH
aTaybl OHBIH MaHBI3bIHA OAaMJIAaHBICTHI: JKacyIlla ChIPTTAH KeJ-
reH Jka 3aTrtap eceOiHEH o3iHe KaXXKeTTiI Kocmamapabl Ty3e€i.
TeMeHnse mMiIacTUKAJBIK ajJiMacyJIbIH €H MaHbI3Jbl HNINIiHJEPI
oonwin cananateid JJHK, PHK >xoHe akybi3 OmocuHTE31H Kapac-
TBIpAMBI3.

Kacymanmarsl JIHK cunresi. JIHK monekymnacel eki Ti3-
OCKTEeH TY31JIT€H KOC opajMa OOJFaHIABIKTAaH OHBIH CHUHTE31
OCBI KOC OpaJIMaHBbI kacayqaH Typaabl. byn TizoekTep 6ip-0ipi-
HE TOJIBIFBIMEH KOMIIJIEMEHTAap Opi coikec, OiIpiH-Oipi mo1biK-
muipein oteipansl. JTHK MonekyiachklHBIH CHHTE31 OHBIH Oac-
TankKbl KOC Ti30eTiHiH ekl mepOec TizbekTepre OeyiHyiHE KOHE
OJaplIblH OPKAaMWCHICHIHBIH KYPBIJIBICBIHA Cal KEJETIH CKIHIIII
Ti30ek xacayra Herizgenred. JJHK ti30ekTepin Oip-OipiHeH
OenetriH apHailibl ¢pepmeHT O6ap, Oyn pepment JHK momexkyma-
chiH/Ia 0asly KBIJDKBITI, HYKJICOTUTEP apacbhlHAAFBI 9JICi3 CY-
Teri OynapeiH OipTiHaen y3edi. An exkiHmi GepMeHT opOip
nepbec Tiz0ek Oo¥MBIMEH KO3Faay OapbICBIHAA €CKi Ti30E€KTiH
HYKJICOTHATEPiHE KOMIIJIEMEHTap OOJIFaH >KaHa Ti30€K HYKJICO-
THATEPIH KaJaFau abl.

Jewmek, xxana cuatesnenred JIHK exi Tiz0ekTi mypereit molie-
KyJia OOJFaHABIKTaH, OHBIH Oip Ti30eri ecki, ajl eKiHIIici kaHa
Ooabim keneni. byn yaepicre OipiHmi Ti30eKTeri aaieHUH A-HBIH
KapaMa-KapChICBIHIaFbl €KiHII Ti30ekTe TUMHUH T, ryanud G-HBIH
KapchickiHa 1TMTO3WH C koHe Kepicinme opHanacansl. JJHK mome-
KyJachIHBIH €Ki ecere apTysl AHK pennukauuscel 1€ ataiabl.

PHK-n1ap cunTe3i Heri3iHeH sapona JIHK mosekynackrHaarb
HYKJICOTHATEp TOpTiOl minriHiHAE Ka3blIFaH akmaparThiH 1-PHK-
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Fa HaK KOUIIpiN OTKI3IJITeHIeN OOJBINT 6Tyl mpaHCKpURUUA
nen arananel. JJHK Ti36erinin marpunacel Herizinae PHK-ubig
cunresneny yaepicigne JAHK-narer nykneoruarep karapsi PHK-
Jlarbl HYKJIEOTHUATEp KarapblHAa KaurtanaHalael. bynna texk JHK-
narpl T (tumun) opHbiHa U (ypanui), ne30Kcuprub03a OpHBIHA
pubo3a opHanacaapel. Aran eteTiH xepl coi, JJHK monexynanapsl
oTe YJIKEH, ojapjaa »ka3puiraH aknapart ete kemn, PHK-map JJHK
MOJIEKYJIAChIHbIH IIaFbIH FaHa Oip Oesirine typa keneni. JJHK-ab1H
01p MosekynackiHa xy3aereH, Mpigaaran 1-PHK, t-PHK, r-PHK-nap
cuHTe3/AeNyl o00aeH MyMKiH. OpOip 1-PHK-garel aknmapar keminze
O1p aKybI3 MOJICKYJIAChIHBIH CUHTE31 YIII1H )KEeTKUIIKT1 00J1a/ibl.

IleneTuKaJBIK KOA. AKYBI3AapJAblH OUOJOTHUSIJIIBIK MIHAETI
HET131HeH aMHUHKBIIIKBIIAAPABIH aKybl3 MOJEKYJIaChIHIAFbl OP-
HBIMEH, SIFHU OJIapJblH KE3€KTUIITIMEH aHBIKTallaJabl. OUTKEHI
OyHail MoJieKyajlap OMOCHUHTE31 ajJiblH-ajla OeJriJIEeHIeH »OcC-
nap OoiibIHIIA Xy3ere acyra Tuic. bynnait xocnap JJHK mone-
KyJlachlH1a 4 TYPJl HYKJICOTHUATIH KOMETIMEH >Ka3blIaJibl, OJI aKybI3
MOJIEKYJTaChIHBIH HYCKAaChl HEMecCE KaJbIOBbl Jem Xyprizigenl.
20 typai amuHkbuKbABIH JHK mMonekynaceingarsl 4 Typii
HYKJICOTUATIH KOMETIMEH OCHHEJICHY1 2eHeMUKaIblK KOO Nen
ataiaapl. OpOip aMUHKBIIIKBUT 3 HYKJICOTUATIH OIpiryiHeH maina
OonFfaH TPUIJIET KOATHIH KOMETIMEH TaHOanaHanwl. Jlemek, Oip
AaMUHKBIIIKBII 2 JXKOHE OJlaH apThIK KOJATHIH KOMEriMeH TaHOa-
nmananpl. KoaTeiH >xanmbl cadbl 64-ke (4° = 4 x 4 x 4) ten. Coxn
KONTapJbIH 3-1 aKybI3 CHHTE31HIH OacTallybl MEH asKTaTyblH O17171-
peni (UAA, UAG, UGA), onap mepmunamop mpuniemmep NIen
arajiajbl.

20 aMUHKBIIIKBUIABI TaHOaay yuriH 61 TpuUmieTTi Koj Taiaa-
JIaHBLIAAbl. OPUHE, TY31JIETIH KOMOWHAIMSIIIApABIH caHbl 64 (43),
KOATAJAaThIH aMUHKBIIIKBUIAP CaHbIHAH aHAFrypJiibiM Ker. JlereH-
MEH, MAJIiM OonraHblHIaM, 20 aMUHKBIIIKBIIABIH 18-1 OipeyneH
apThIK, AFHU 2, 3, 4 )KoHE 6 KOJIEH KoATaja ajajibl.

I'eneTnkanbIiKk KOO OapibIK Tipl ar3anap ymriH ombOebam OoJyrbIim
ecenreneni. Jlemek, on Mukpoar3anapaan Oacram amamra AeHiH
Oipaei OOJIBITT KEJIeI.



[ 1veomm | 3AT AJIMACY — METABOJIM3M [ o1 |

AKYbI3 CHHTE3i. AKybI3 CHHTE31 TPAHCKPUIIIIUS KOHE TPAHCISI-
uusi 6ackeimiTapeinga xkysere acanasl. JJHK-ngarel akysi3 Typaisl
aknmapatThiH 1-PHK-Fa xemripin xa3blJaybl mpaHcKpunyus
nenineni. TpanCKpUIIIHUS SApoaa KYPEIi.

bynna PHK monekynacel Ti30eriHig Oip OeuiriHe cail KejaeTiH
1-PHK cunte3neneni. AKnapaTThlK pUOOHYKICHUH KBIIIKBIJIBIHBIH
TPUILIETTEPIH/IC aKybI3 TY31JIETiHI XXOHIHAE aKIapar >XKa3blIFaH
Oosansbl.

Tpaucnsanus yaepici pubocomManapnaa xypeai. AKYbI3IbIH
Oactankbl Kypbuibickl Typaiibl 1-PHK-ga HykieoTuarep Ke3eKTiiri
KOPIHICIH/IE Ka3bUIFaH aKMapaTThlH aMUHKBIIIKBIIAAP KE3€KTUIIrl
TYpPIHAE KOPiIHYl mpancaayusa nen artainaabl. Pubocomagarsl
TpaHCJSLUS XYPETiH OOJIIKTIH YJKEHJITl €Kl TpUIJIeTKe Typa
keneni. Pu6ocoma 1-PHK OGoitbiMeH KbUTKBITI Oapa >kaTKaH Me3TLI-
ne pubocoMaHbIH (QYHKIUS OPTAJBIFBIHAA OpPKAIllaH €Kl TPUIJIET
6omansl. Pubocoma i-PHK OoiibiMeH TpUILIETTEH-TPUILIETKE OTII
Typaabl, 6ipak OlpKaJbINTHl OTIEH, aybIK-ayblK TOKTAam, ‘“‘agbIM-
nar’”’ etenl. bip TpUIIET TpaHISAIUACHL asKTaJFaH COH, OJ KOpIii
TPUIIIETKE CEeKipil eTenl e, 0ipa3 TokTaiiasl (90-6erreri 24-cyper).

Erep pubocomana i-PHK tpunnerine t-PHK-HbBIH Tpumiaeri
KOMIUIEeMeHTap 0o0Jica, aMUHKBIIIKbUIIAP aKybI3 Ti30€riHe MenTus
OaybIH kacarn Oipireni. Pubocoma tepMuHaTOp TPUILJIETKE ©TKEHIE
aKybI3 cuHTe31 TokTanabl. Aknapartelk PHK-na pubocomanapaan
Oeuinenl (25-cyper).

TpaHcKkpunuus »XoHE TpaHCIALUS YAepicTepiHae Olp aKybI3Fa
typa kenetin JHK-uwig marein Oip OeJiri cen nemn arananbl.
Oprama akKybl3 MOJIEKYJacbhlH TY3y YIIIH KeHO MeJjlepae HYK-
JICOTHUJ KaXKET, o1 Oipey nen caHamanabl. MiHEKH, OChI Te€HJ1 Oac-
KapaTbelH OeJlikTepre OalIaHBICTBl T€HHIH Y3BIHJBIFBI T€K aMUH-
KBIIIKBIIAapabl KOJTAy YIIIH KEPEKTI HYKJICOTHUJTEP CaHBbIHAH
apThIFbIpaK OoJiajibl.

Kacymana *kypeTiH yaepicTep oTe JIoJ 9pl aHBIK OacKapbl-
JaTBIHABIKTAH, JKacyliagarbl MOJIEKyJajlap TE€K KaXETT1 yaKbIT
MeH MeJmepae cuHTesAeneni. by yaepicTeri Ke3 KeJIreH KaTelik
aKybI3 CMHTE31HIH Oy3buTybIHA ceOern Oosaabl. OHBIH callgapblHAH



[ 92 | 3AT AJIMACY — METABOJII3M IV BOJIM

JHK (ayxieo- q
THITEpP Ke3eKTLIiI)

LHWTOIJIASMA

}Inpo Cﬁg

Taceimanmay-PHK

TIOJIUTIENITUA TI3BETT
(TCHOTHIITI aHBIKTAN/IbI)

24-cyper. AKyb13 buocunmesinin coi36acol.

TYKBIM KyaJalTBhIH aypyJiap KeJill IIbIFagbl, CHHTE3/ICIII KaTKaH
aKybI3JIbIH TMOJHUTIENTH T Ti30eTiHaeri 6ip aMUHKBIIKBUIIBIH OPHBI-
Ha OacKachl KipiIl Kajica, ’)KapaMcChI3 aKybl3 MOJIEKYJachl maiga
OoJtazibl J1a, OJ1 KEPEKTI aKybI3 MIHACTIH aTKapa ajMai/Ibl.
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Pubocoma i-PH
A [Taitna Gosbim Kelte )KaTKaH MOJIUIICITH Ti30er]

25-cyper.

cunme3oenyi:

Ke3eHOoepi.

ey cEN

Pubocomaoa akywvi30apoviy

A, 9, b, I' — mpancaayus yoepiciniy

2
£ @

Beminren
pubocoma

TonbIK nosu- By
HENTHA Ti30eK 25 Rty

1.| IInacTukadblK aiMacy AereHae HeHl TyYCiHeMi3?
2.| XKacymapnarer JIHK cuHTe31 Kanalima xxy3ere acajibl?
3.1 TpaHCasIIUs MEH TPAHCKPHUITIIUSHBI CUIIATTA.

JlepOec menryre apHaJraH MaceJsiesep

1.| AHK moneni HeriziHAe KOMIIJIEMEHTAPIBIK KaFUAaTThl KOPCET.
2.| TpaHckpunus MeH TpaHCHSIIUSA YAEpiCiHIH Kajnal xys3ere
acaThIHBIH 24-cypeT HeriziHjae TyciHaipin oep.

1. Erep HykieoTuarep apachlHIarbl KambIKTHIK 0,34 HM eKeHIIriH
eckepcek, 90 aMUHKBIMIKBIIIAAH TYpaTblH aKybi3abl koaTaTeiH JIHK
(parmenTinaeri Hykieoruarep caHbiH )koHe JIHK-HBIH Y3bIHABIFBIH TaIll.

2. 1 aMUHKBIIKBIIABI 3 HYKJIEOTHH KoaTaiael. HykmeoTtuarepmaig
Oip-OipiMeH apachIHIaFbl KAIBIKTHIK 0,34 HM-re TeH. ¥3bIHIBIFBI 316,2
HM OOJIFaH JereH Heri3 OOWBbIHIIA TY31ITNeH aKybI3JIbIH KYpaMblHa HElle
AMUHKBIIIKBLI )KOHE TeH/JIe Hellle HyKJIeOTH 1 601a1b1?
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§ 36. Kacymagarsbl 3aT ’KoHe SJHEPIrUs aJIMacy
YAepicTepiHe KaTbICThI MJceJieJiep HIelLy

1. T'muxonmzae eki MoJieKyJja TIIIOKO3aHbIH Oip MOJIEKYyJIachl FaHa OTTErisi
pIABIpayFa TyYckeH. OgaH OeJiHIN MBIKKAaH KOMIPKBIIIKBIJI Ta3blH JXKOHE
Ty3iirenH AT® menmepiH aHbIKTA.

2. T'muxonusae TOPT MOJIEKYJa TIIIOKO3aHBIH TEK €Ki MOJIEKYyJachl FaHa
OTTET1JIi BIABIpAayFa TYCKEH. ByHna >)kyMcajJfaH OTTETiHIH MeJjmepi MeH
SKUHAJIFAH CYT KBIIIKBIIBIHBIH MOJIIICPiH Tarl.

3. Y moJiekyna TJI0KO3a ruapoiansre TyckeH. JKacymiana Hemle MoJeKyJia
CYT KBIIIKBUIBI, HEMIE CYy MOJIEKYJIAChl, KOMIpKBIMKGLI Ta3el, AT® Ty3inren
’KOHE KaHIIa MeJIIIepAe OTTEr1 KyMcaFaH?

4. Dmueprus ammacy yaepici HoTmxeciHnae xacymana 40 monekymna ATO
uIoFbIpIanfran xoHe 12 monexkyna CO, rasel Gesinin mbikkad. Conna Here
MOJIEKYJa III0KO3a TJIMKOJIM3TE YIIBIparaH jkoHEe KAHIIAChl OTTEriji bIAbIpayFa
TYCKEH?

5. DHeprus anMmacy yaepicinae xacymana 78 moiekyina ATD xone 12
MOJICKYJIa KOMIpKBIIMIKBIT Tra3 Ty3iared. CoHaa HEIIe MOJIEKYJa TIII0KO03a
TIIMKOJMU3Te YIIBIpAaFaH XOHE OHBIH KaHIIACHl COHFBI @HIMaepre AciiH
blAbIpaFraH?

§ 37. 5-3epTXaHaJIbIK KYMBIC

Ocimik KanbIparbIHIAa OPraHNuKAJIBIK 3aTTAPABIH Naiiaa 60Tybl H

OciMIiK KalbIpaKTapblHAa Maiija 00JaThIH HETI3TI1 OpraHuKajbIK 3aT — Kpax-
MaJl eKeHaIri Oopimisre Oenrini. On KyH coyJeciHiH acepiMeH maiima Oonanel. Erep
Ke3 KeJITeH 9JIICIICH JKaITBIPAaKThIH OeTifi Oip OeJiriHe KYH cayieci TycipiiMece, Joi
COJI XepJie KpaxMaJ maijga 0onmaiabl. bysl KYOBUIBICTEI MbIHA TOXIpHOE apKbIIbI
aHBIKTayFa 00JIaJIbl.

Kypaa-kaéabikTap: 3Tua ciupti, 1 %-AbIK HOa epiTiHici, Ka3 OT b— 0eiMe
©CIMJIITi, allbIK XepJie ©CETIH JKaNbIpaKThl aFalll HeMece OCIMJIK (AaTKYJaK He
IIBIHAD aFallbl).

Kympic TopTibi: 1. OciMIiK KambIpaFrblHBIH aCTBIHFBI J)KOHE YCTIHT1 KaOaThIH
TOCATBIH Kapa Kara3JblH €Ki aFblHaH Oip TYpJl KepiHicke we mimiH (ymoyphIml,
TOPTOYPHIII) KECill abIHAJBI J1a OHBIMEH >KaOBIIIFaH KAIBbIPAK KBICTBIPFBIIITAD ap-
KbUITBI OCKiTisiemi. 2. 2 caraT 6TKCHHECH KeHiH KaIlbIpaK Kecill ajablHaabl. Karas kaitHam
TYpFaH cyfa 2-3 MUHYT caJblll KOWbUIaael. COMaH COH MUTMEHTTEP/CH Ta3apTy YUIiH
CITUPTKE CaJIbIHAMBI, COJAH KEeHiH CIUPTTEH ajblll CyMeH Xybuianabl. 3. OmaH coH
JKaIBIpaKThl Mo/ epiTiHiciHe canambi3. LIBIHBI TasKilla apKbLIBI JKaIbIpaK TericTelce,
aIllBIK KEepJICPIHJIe KOK PEeHJl JaK maija OodraHbIH KepeMis. JKanblpaKThIH jKaybITl
KOHBUIFaH jxepi e3repicci3 6omajnl, ce0ebl KpaxMa maiaa OomaraH.



AT3AJIAPIBIH JEPBEC JAMYBI —
OHTOI'EHE3

Ar3anapabIH K60eloi :xoHe
aepoec 1amybl

AT3AJIAPIBIH KOBEIOI ’)KOHE JTEPBEC TAMYbI

8 38. Kacyma mmk.ii H

Kebero Hemece o31H-031 KailTa KajmnblHa KEJITIpy — Tipl TaOu-
FAaTTBIH ©31HE TOH KacueTiHlH Oipi. Keberw — Gaktepusinapaan
Oactan, cCyTKOpeKTijiepre AeliHT1 OapiiblK Tipl ar3ajapra ToH
KacueT. OpOip ecCIMAIK HEH XKaHyap, 0aKTepusi MEH CaHbIpayKyJaK
TYPIHIH TIpUIUJIIK €Tyl, aTa-aHa MEH YypIakKTap apacblHAaFbl
YKYHEJIIK TeK KoOero apKblibl CaKTaJiaJbl.

Af¥3anapaarbl )KacylUIaHbIH TIPHIIJIIK €Ty Mep3iMi OHBIH
KYPBLJIBICHI MEH KbI3METiHE OalaHbICThl Ooaanabl. MbIcallbl,
KYHWKe MEH OYJIIIBIKET >Kacyliajapbl SMOPUOHIBIK J1aMy Ke3eH1
asiKTaJIFaH COH OeJIiHOel A1 KoHe ar3aHbIH OYK1JI eMipi OapbIChIHIA
03 QYyHKIUACHIH aTKapanabl. backa >kacymamap — K1JiK cyieri,
SMUJIEPMHUC, 1HI€K 3OUTenul OYKiJ emip OapwicblHIa OeJiHim,
keOeiiin Typanabl. CeiiTin, )acyllaHbIH eMip LHUKJIL OeJliHyJleH
nmaviga OOJIFaH jXaHa >XAaCyIIaHBIH >KOUBIJIybIHA JIEUIHT1 SIKHA
KeHiHT1 OesiHyTe IeHIHT1 Ke3eH 1 KaMTHIbI.

AF3amapaplH TIPUIUIIK KbI3METI MEH Ko0€r01 KacyurajgapablH
0eJIiHy1 apKblJIbl KamMTaMachl3 eTijel. DyKapuoT Kacyuiajaap
HET131HEH €K1 TYPJIl 9AiceH KeOenei:

1. MuTo3 — coMaTUKaJbIK KacyllajlapblH OeJiHyl.

2. Meii03 — KBIHBICTHIK >KacylIaJIapablH KEeTUTY 9JIICI.

Mumo3 (Tpex TUTIHAET1 “MUTOC” — XKIMN JIETeH CO3JACH aJIbIHFaH)
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Kacymanbig
OemniHyi
Wnrepdaza

K
26-cyper. acyuansiy mumos
UUKIIL.
27-cyper.

JHK pedynnukayuscet /[HK Koc opaamacyi-
HotH ocativliiyvl. Ecki nykneouomap anovinoa
Jcana HyKieouomapowviy cunmesoenyi. Kana
JHK-nuviy Koc opanmacwvlHblH naiioda 60ybl.

penyrm-
KaIUsChl GeC

YUK e KacylulaHblH OOJIIHYyTe MabIHABIK KE3€HI1 )KOHE MUTO3
CaTBICHIH KAJFACThIPYbl aUThLIaAbl. bip MUTO30aH €KIHIII MHUTO3Fa
JICUIHT1 TaWbIHABIK Ke3€H1 unmepghaza nen aranansl. Uatepdasa
03 Ke3eriHje yiI Ke3eHre oeminenl (26-cyper):

1. IHK cunTe3iHe NaibIHABIK Ke3eHl G -MeH OenrineHeni.
byn kezenne akybi3 nen PHK-nmap eTe te3 kbuigaMabIKIIEH
cunre3neneni. JIHK cunresine kareicaTblH (GepMEHTTEPAIH
OeJICeHIITIT1 apTaibl, KacyIla KbUIIaM ©CEe/l.

2. CunTe3 Ke3zeHl S opmiMeHn Oenrineneni. byn keszenne JIHK
MOJICKYJIachl peIyIUINKaAIlUsIaHa bl )KOHE €Ki ece apTalbl.
Akyspi3 6en PHK cunaTe3nmeneni, kxacyma OpTajbIFbl Jia
eki ece apraabl. MUTOXOHAPHUS MEH IIJIacTHUIAaJapIaFbl
JAHK na exi ecere keOeieni. JJHK-HbIH exi ece apTysbl
HOTHXKeciHZe opOip xpomocomana eki ece kemn JHK maiina
Oomansl (27-cyper).
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. Kacyma
Hlyiike  opranprer

IluTora3MaHbIH

Oeminyi /

Wurepdasa

IlenTpomepa

Xpomocoma

Snpo xaprakuiacel

bacrankel npodaza

Amnadaza \
28-cyper.

Kacywmanoiy
MUMO30bIK, 0OIHYL.

~ Meradasa

3. CunresneH keiinri kesen G, opmimen Oenrineneni. byn kesen
»KacylIaHbIH MUTO3Fa JalbIHABIFbIH asiKTaNIbI.

byn ke3zenne akybs3 6en PHK cuHTe3i kanracanel. MHTepdasa
asKTaJFaH COH MHUTO3 OacTamaiabl. MUTO3 TOPT OACKBIIITAH:
npogasza, memagpaza, anagaza, menogazanapnad Typansl (29-
>)koHe 30-cypeTTep).

IIpodgaszana sapo yikeieni, siApoO MBIPBIHBIHBIH a0ObIC-
KaKTBIFBl KeMele/i, XxpoMocoMaiap opajiMaaail Oypaibind, YIKESH
JKOHE KyaH KyHre Tyceai. XpomMocomallap MHKPOCKONTA aHBIK
KepiHeni. SIApo KaOBIFBI MEH SIAPOIIBIKTAP >KOUBLIAAbI, XPOMOCO-
Majiap UUTOILIa3Maja epKiH Kyhae opHalacanbsl. Eki meHTpuosa
)KacyIa IMOJI0CiHe Kapal Tapania OacTaiabl. beniny mryikeciHig
nmaiiga O0osysl OacTanagbl.

7— buomnorust, 9-chIHBIT
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A - " . o
29-cyper. 1§ unmepasa;

2 ¢ npocasa;
Muto3: po
3,44 memagpaza;
A — mpumon mepicindezi jcacywa; 5,6 ¢ bacmankul dcaHe coyevl anagasa;
O — nus3 Kabwblevl HCACYULACDL: 7 ¢ merogasa.

Meradazana xpomocoMasiapAblH OpaJMaliaHybl KaJIFacalbl.
Bbyn ke3enae xpomocomaliap €H KBICKa opi XyaHJaraH KYWre
eTeni. XpomMocomasap 3KBATOPJbI Ka3bIKTBIKKA Kapaid Ko3FaJa
Oacrtaiiapl. XpoMocomajaap IOJIOCTEH OipAell apaKamibIKTHIKTA,
SIFHU DKBATOP JXKa3BIKTHIFBIHIA OipTeric opHajlacaabl. XpOMOCO-
Majap apachlHJIaFbl apaKallbIKTBIK OipKelKi 0oiambel. Xpomocoma
IEHTpOMEpaiapbl KaTaH 3aHJBIJIBIK HET131HJE KBATOP >Ka3bIK-
TBIFBIHA OIpKEJIK1 XKaliFacaabl. OpOip XPOMOCOMaHBIH XpoOMa-
TuaTepi Oip-OipiHe Tipkecim, Tek OipikTipymi O6enbeymMeH rFaHa
Oipiremi. beniHy myWKeci TOJBIK KaJbIlITacaabl. OpOip Xpomo-
coMa e3 MeHTPOoMEpaiapbl apKbLJIbl 0OJIHY ITYHKeciHe Oipirei.

Anada3anga xpoMocoMa XPOMOTHITEPIH OIPIKTIpEeTiH Oeydey
y3ijenl me, XpoMoTuaTep aepbec XxpomocoMmara aWHajlaabl.
LlenTpomepara OipikkeH OejliHY IIYHKeCci MUKPOTYTIKIIEIEPAiH
KBICKapybl HOTHIKECIHJIE XpoMOcOMaJlapbl Kacylia MOJI0CiHE
Kapai Tapta 6acTaiabl.

Teaogaszana MUTO3 KYOBUIIBICHI asKTalanabl. by OGacksimiTa
XpoMocoMaap IMOJICTEePTre XUHAJaAbl, opajiMaliapbl Kanblia
OacTalbl, KapblK MHUKPOCKOOBIHIa KaKChl KOPIHOCHUTIH OOJIBIII
Kanaael. lluTonna3sMaHblH KapFaKIIalbl OOJIIKTEPIiHEH SIPO



| V BOJIIM | AF3AJIAPABIH, JEPBEC JAMYbI — OHTOT'EHE3 | 99 I

KaOBIFBl maliga Oonanbl. SapombIKTap KaTa KajdblTacaiabl.
Tenodas3anblH COHBIHIA ITUTONJIA3MaHbIH €Kire O0ejiHyl (UTO-
KuHe3) Oaiikamanpl. JKaHnyap jkacynrajgapblHIa ITUTOIIJIa3Ma MEH
MJia3MaliblK JKapFakKiia OopTachlH/Ia OWBIC Takga OOJBIN, OHBIH
asjar Taparobl HOTHIKECIH/IE YKacyIla TeHJIEH eKire OeiHel.

OciMIIiK KacymiajlapblHAa JKaCcylIaHBIH OpTachIHIa ITUTOIJIA3-
MaJbIK YKapFakilia TY31IiI, )KacylIaHbIH METiHEe Tapajia 0acTalbl.
MyHa xacylraHbl T€H €Kire O0eJIeTiH KeJJICHEeH TOCKAaybLI maija
O6omanpl. COCBIH IIEJITIOJIO3a KAOBIFBI Ty3ijiemai. MUTO3IbIH Oac-
KBIIIITapbl 6T Kbicka — 30 MUHYyTTaH 3 caraTkKa JASWiH CO3BLIaIbI.

MHuTo31bIH OHOJIOTHUAJBIK MaHbI3bl — MHTO3 HOTHIKECIHIE
naiiga OosraH opOip XaHa ’kacyma Oip TypJil XpomMocoma >XH-
HarbIHA >XKOHE Oip TypJi reHuaepre ue. MuTo3abplH OOJIiHyl TeHe-
TUKAJBIK MaTepUaJAblH XaHa >kacymajgapaa Oipaeit O0eniHyi-
MEH curarrtainaabl. MUTO3 HOTHXKECIHE Manga OolraH ekl kaHa
)Kacyllla AUMJIOHUJ KUHAFbIHA e Oojaabl. MHUTO3 TOMEHAET1
€H MaHBI3Jbl TIPIIJIIK YIepiCTEepiH: dMOPHUOHIBIK aAaMy, ©cy,
JKOUBIJIFAH JKacylajiap MeH 3aKbIMJIaHFaH YJjmaJapiblH, MYIIe-
JISpAIH KaJlblHA KEJIYiH XKoHE (PYHKIIHMOHAIIABIK KYH1 KaJIBITITHI
OTylH KaMTaMachi3 eTeAl. AF3alapJblH XKBIHBICCHI3 KOOCI01 ne
MHUTO3/BIH 06J11HY1 HETI31HIE )KY3ere acaibl.

1.| YKacymaablH MUTO3 IUKJI1 JIeTeH HE?

2.| NuTepdaza kangaii dackpimTapra 6esiHeni? Opoip GacKbIlITa KaH-
Jai yaepicrep Kypeai?

3.| Muto3nbiH npodasa xoHe MeTadasza OacKbIIIBIHAA KaHIal yae-
pictep xypeni?

4.| MuTto3abiH aHadaza sxoHe Tesiodasa 0aCKbINIbIHAA KaHIal
yaepictep xypemi?

§ 39. Meiio3

JKBIHBICTHIK KOJMEH KoOeieTiH ar3ajiapja ©3iHe TOH OeJsiHy
omici — Mero3 OakbplIaHalIbl. Melo3 Cco3iHIH MarblHAChl KeMelo
nereHi. Melo3 HOTHIXKECIHAC JUMJOUJ KUHAFBl Oap OacTamKbl
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JKBIHBICTBIK JKacylliajiapJaH TarION I >)KHHAFBIHBIH JKBIHBICTBIK Ka-
cymranapsl maiaa 6osaabl. Meio3 Ke3eKTecCiln KeJIeTiH eKi OeriHy
OacKbIMIBIHAH Kypajaabl. OpOip Meio3 OeJriHICl J971 MUTO3/IaFbl-
na TepT OacKpImITaH Typanbl: mpodas3a, metadasa, aHadasa,
tenodaza. Onapapl alpipy ymIiH OipiHi O6esiHy da3anapsl aijabl-
Ha [, exiHmi Geniny ¢azamapeiHbliH ajabiHa [ canbl KOWBLIAABI
(30-cyper).

Meiio3 ma 1071 MUTO3 CUSIKTHI MHTepda3agan Oacrtanansl. Me-
103 OeJiiHyl TOMEHJe KOpCEeTIJIreHJIe, Ke3eKTeCcI KeaeTiH Oac-
KBIIITAp/IaH KYpaJiFaH, COHBIH HOTHIXKECIHIE XpoMocoMalap Oenri-
JIi e3repicke ymbIipaiiabl. MyHBI cbi30a TYpiHJIE TOMEHIETiaeH
KepceTyre 0oJiaibl:

Harepda3a: npodasa I Warepkunae3: mpodasza 1
MeTtadasa | MeTtadasa I
anadasa | anadasa I1
tenodasa I tenodasa 11

Meiio3abIH Oipinmi OeiHyl MeH eKiHIl 0esiHyl apachblHIaFrbl
Karaall unmepkunes nen arananbl. KeGiHece HHTEpKUHE3 Karaalbl
icke acmaii, Tenodasza I mpodaza II-re xanrachIl KeTyl e MYMKIiH.

IMpodasa I-ne xpomocomasap opaiMajiaHa OacTalabl. OpOip
XpoMoOcOMa €Ki XpOMaTUTTEH Kypajaabl, oJap LEHTpOMEpa apKbI-
el Oipireai. [ oMOJOTHSIITBIK XpoMOcoMaliap e3apa >KaKblHIacabl.
Bip xpomaTtuTTiH opOip O6iiri eKiHImi XPOMATHUTKE AJJ KEJIeHi.
Xpomocomanap Oip-OipiHe kaOBICHIN, KaTapjaca OopHaliacaskbl.
byn xkyObinbic KoHwvrocayusn nenineni. Kellin myHaaid XpoMoco-
Majap OopTachlHIaFbl yYKcac OeliKTep IeHAepMeH aiamacaabl. Al
OyJ xaill kpoccunzoeep nen arananbl. [Ipoda3zaHblH COHBIHAA
TOMOJIOTHSIIBIK XpoMocomaiiap Oip-OipiHeH a)kbpIpail GacTaiIbl.
byn ynepictepMmen kKatap sApo KaOBIFBI J1a bLABIPAI, SIAPOLIBIKTAP
JKOUBLJIBITT KETEJII.

Memadgpaza I-ne — XpoMocoMaapJiblH OpajiMallaHy JIopeKeci
eTe KOFapbl KepceTKilike ue 0onaasl. KonbploranusiackaH XpoMo-
comajap XYI-KyObIMEH dKBATOpP Ka3bIKThIFbI OONBIHIA OpHajaca-
el LlerTpomepara OeniHy nryikeci Oipireni.

Anaghaza I-ne — TOMOJOTHUSIIBIK XpoMOcoMa HiHAepi Oip-0ipi-
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Bacranker
IIpodasza I

= €3

AHa(ba3a IT

@o\]

A Tenedasa Il

'\‘?‘9‘.)
BaCTaHKI)I JKBIHBICTBIK

JKacyuiajiap

f[pod)asa 11 Mertodasa |
' XA
AN

Tenodasza II AHa(ba3a I
-

l 30-cyper. KvinvicmulK srcacymanviyy sceminyi (meitos).

HEH alikpIH OeniHenl. bipak xpomartuarepi 6eninberen kyiae mo-
JIIOCTEpre Kapau Ko3raja 6acTaiabl.

Tenoghaza I-ne — xpomocomaliap caHbl €Ki ecere azairan
kacymanap naiiga Oonanbl. Keicka Mep3iMae siipo KaOBIFbI Taii-
na 6osanwl. bipiHmi Melo3 OSH eKiHII MEeHO3IbIH apachlHAaFbl
KBICKA YaKbIT UHmMepKuHe3 Nen atainanbl. HTepKHUHE3 Ke3eHiH-
ne AHK penynnukanusnan6aiiaesl. bipinmii O0ejiHy HOTHXKECiH-
ne maiija OonraH >kacymajaap Oip-OipiHEH aTadbIK >KOHE aHaJBIK
XpoMOcOMallapiblH T€HJIEp XKUBIHTBIFbl TYPFBICHIHAH ©3reliele-
Henl. Erep meito30viy 6ipinwi 6eninyinde xpomMocomaaapaarbl
KPOCCHUHTOBEP €CcemnKe ajiblHCa, 9pOip >KBIHBICTHIK Kacyllla TeHeTH-
KaJbIK JKarblHAaH JKaJIFbI3-aK opl KalTalaHOaWTHIH ©31HE TOH I'€H-
Jiep )KUBIHTBIFbIHA W€ OOJIaJIbI.
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Meiio3abin ekinmi OeJinyinaeri npodaza Il men meracdasa
II-ne me monm muTo3marbiAail yaepic Oalikananbl, Meio31aH albIp-
MalIbLIBIFBl COJ, OOMiHIN XaTKaH jKacyllla TaIljou] XKUHaKKa ue
O6omaapl. Anadasza Il-ne nenTpomepamMeH OipiKKEH XpOMaTHUIATEP
Oip-OipineH OeJsiHemi, COJ Ke3/IeH OacTam A9JI MUTO3JaFblaai
xpoMmaTtuaTep aepoec xpomocomara aiHananel. Temodasa II- me
XpoMocoMajapblHa TalIOn[] >KHHAFbl 0ap eKi jkacyla Ty3ijiemai.
CeoliTin, Meli03 HOTHXKECiHAe opOip NUMIOUM >KMHAKTHIH Oac-
TamnKbl )XKBIHBICTHIK JKacyIlaJapblHBIH €K1 peT Ke3eKkTecin OeliHyi
HOTHIXKECiHAe 4 ramjiou]l KWHAKTa >KETIJIreH JXBIHBICTHIK >XKacy-
mrajiap —rameTasnap naiiga 6omanbl.

Meii03abIH OHOJIOTHSJIBIK MAaHBI3bl — MEH03 apKbUIbl YpIIakK-
TapAblH ajJMacybl OapbICBIHAAa XpOMOcoMajap CaHBIHBIH TYpak-
TBHUIBIFBI ©3TepMeii. Meio3na TOMOJIOTHSIIIBIK XpOMOcoMallapAblH
ajyaH TYpJi BapuaHTTaphl icke acalbl. Meio3 yaepiciHae Xpomo-
comajap KOHBIOTalUUsIAaHBIN, YKcac OOJIKTEpMEH aiMacybl HOTH-
J)KeCiHJe TYKbIM KyaJIaWThIH aKNapaTThIH jKaHa )KUHAFBI jKacayiabl.

Meiio3 OeH MUTO3IBIH KaHJal YKCAaCTBIKTapbhl MEH albIpMallbl-
JBIFEI Oap?

KoHnbroranusi MeH KpOCCUHTOBEP/Il CAITBICTHIP.

Meiio3 GacKBIIITAPbIH )KOHE OHJAFHI YAepicTepIi alThI Oep.
Meiio3a6IH OUOJIOTrUsIIBIK MaHbI3bl KaH1aii?

Jep0Oec menryre apHaJiraH MaceJiejiep

1. XKanyap ’kacymacblHBIH IUIJIOWUJ >KUHArbl 34-ke TeH. MuTo3
OeJriHiCiHEH OYpPBIHFBI, MUTO3/IaH KEHiHT1, OIpiHIII >KOHE eKIiHIII Meho3
OeminicineH keiinri JJHK monexynachiHBIH MOJIIIEPiH Tarl.

2. YXanyapmapabplH COMaTUKAJIBIK JKacyajlapbl YIIiH JATUIOU )KHHAFbI
tuimai. XKacymanelg meito3 I tenmoda3zacklHBIH COHBIHIAFHI )KOHE MEHO03
II -uiH anadazacweinaarsl xpomocoma (n) men JJHK (c¢) memmepin aHbIKTA.

§ 40. Tipi ar3anapabiH Ke0er0 TypJiepi H

KebGetro Tipmisrik MOHIHIH €H MaHBI3Abl €PEKIICITIKTEPiHIH OipiH
Kypauapl. bapiabeik Tipi ar3anap keOerore KabOimerTi. Taburarra
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opOip eciMIIK KoHE >XaHyap TYpJIepiHIH OOJybl, aTa-aHa UHJIU-
BHUJITEPl MEH OJIapJblH YpIIaKTaphl OpTaChIHIAFbl THIFbI3 Oaiina-
HBICTBUIBIK T€K KOOCI0 apKbLIbI FaHa cakranaasl. Kebero yaepiciHig
Heri3igae Kamad jga JIHK MosekynachbIHBIH €Ki ece apTyhl JKaTabl.
TinTi MUTOXOHAPHUS MEH IUIacTHUAAIap Ja ’Kacylla ilriHae aepoec
KyHhae keOerre kKabinerTi. Bip koHe kem ’kacymiajabl ar3ajgap
KOOCIO1HIH HEri3ri 9J1icTepl >KbIHBICTHIK KOHE >KBIHBICCHI3 KOJIMEH
Ke0ero OOJIbITT TaObLTAbI.

KbIHbICCBI3 KO0ero. JKeIHBICCHI3 KOOero KaHabl TaburarTa
OCIMJIIKTEp MEH jaHyapJjap apacblHlla KeH TaparaH. JKBIHBICCHI3
Ke0eroJ/ie aHaJIbIK ar3ajarbl Olp HeMece OipHelie COMaTHKaJIbIK
’kacyiiajgap TOObIHAH j>KaHa ar3a >KeTUIiN mbiFaasl. Kenreren Oip
»Kacyliajibl ar3ajap >KbIHBICCHI3 JKOJIMEH KeOeweni. bip kacymianbl
ar3ajapAblH OeJIiHIN KeOCiH TOMEHJEeTiIel TypJepre Oeiryre
oomansl (31-cyper):

1. Ekire 6eusiny. Ekire GesiHinn ke0€r KapamailbiM >KaHyap-
Jmappaa xxui kesaeceni. Oran MpIicall peTiHae ameda, >KachlI DBIJICHA,
TydeabKa CUSKTBUIAPABIH eKire 0ejlHY >KOJIbIMEH KeO€IlH ailyfa
OoTaael.

2. llluzoronusi — ken OeJsikTepre 6eJiny. Kebermain O0yn
oxici Oip »kacymajbl ¢y OajabIpiiapbl — XJOpeiijla MEH XJIAaMHU-
JIOMOHaJaza, KeilOip caHbIpayKyJlaKkTapaa, KapamnaiblM >KaHyap-
napnaaH Oe3rek riadmonauiinae kesgeceni. llluzoronusiga sapo
Ken peT OesriHenmi, ajn nMrToruiasMa OyTiH KyuiHae Kanaabl. CoChlH
UTOIMJIa3Ma sSIIpoJIaplibl Opan ajajbl, COHBIH HOTHXKECIHJIEe Olp
»kKacyliajJaH OHJaFaH, )KYy3JIereH, TINTI MbIHIaFaH >KaHa jKacylia
ar3ajiap maiga 0oJiaJbl.

——| 3l-cyper.

Kacwoin r6znenanvin kooeroi.
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3. bypumikTtenin ke0ew. byH/1a aHanbIK Kacylia ajlJbIMeH
SIIPOHBI CaKTaWTBIH OYpTiKTe Taiijga OonbIm, yiakeieni ae, Oipre-
OipTe ecim, aHANBIK >KacyllaHbIH KejeMiHe keTeai. COChIH oAaH
Oeninin, nepbec ar3ara aliHananpl. byn kebOero caHbIpayKyIak-
TapJia, aHBIFBIPAaFbl AlILITKBl CaHbIpAyKyJIarbIiHIa, KeHOip uHGY-
3opusiiapaa keznaecenl (32-cyper).

CnopaJgap Ty3in ke0er KapamaiblM >XKaHyapJjapja: cropa-
JplJIap CHIHBIOBIHBIH OKUJIAEpiHIE, Olp ’Kacymiallbl cCaHbIpay-
KyJ1aKTapjaa, cy 6anapIipiiapblH/ia, )Kachkll ©CIMIIKTEepe Oalikaiaabl.
Cnopa 1miHae )Kacylia KeIl peT MUTO3 dJIiICIMEH OoJIHe].

Kem xacymanbuiapaa ga »*KbIHBICCHI3 KeOero aaicTepi 0ap, OHBI
TOMEHJIEr1JIeH Typiaepre 6esyre 60Jabl:

1. BereratuBTi K60e10. OCIMIIKTEp AYHHUECIHJIE BET€TaTUBTI
KoOCI KEH TapaFaH, MYHJIa aHaJIbIK aF3aHbIH KelOip OeJiriHiH
Kko0OCI01HEH KaHa aF3ajap naiaa 6onansl (34-cyper).

BereratuBTi ke0erore ©CIMIIKTEPAIH KajeMIIelepl, UIblpMa-
YBIKTapbl MEH TaMbIPbl, TYWHEKTEP1, NUA3NILIKTAPhl )KOHE TaMBbIP
cabakTapbl apKblJbl KOOCKIH MbICAJ €TiN KepceTyre OoJyaasbl.
Kapron men KypTkamam IiiIiHI €3repreH »epacThl cabakTapsbl,
SIFHU TYWHEKTEP1 apKbLIbl; Taj, TEPEK, *KY31M arallbl, KapakaT Ka-

A WIBIMKbL CAHBIPAYKY1AZbIHbBIH

32-cyper.
oypuiikmenin Keoeroi.

Keyexminepoeci o6ypuwikmeny: ana
33-cyper. | azza denecinde depoec azzanviy naiioa

ooybl.
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JieMIIeJiepl apKblIbl; ajMa, )KaHTaK, aJjlla, TEpeK CUSAKThLIAp arma
OyTakTapbl apKblibl; KayKa3blH, MHA3, CAPbIMCAK MUSI3MIBIKTapbl
apKblJIbl; KYJINbIHAW MIbIpMAaybIKTapbl apKblibl; OETOHUS >Kallbl-
paFblHBIH TaMblp TYWHEKTEpl apKblJbl; KapTOIIYJ, aXBIPBIK,
Ooiileniexk, MWIBIPBIHMUAJIAPD TaMblp cabaFbl apKblibl KeOeiienl.
Mpicaibl, catamaneiikym me0bi tyiHerinen 1 m? xepae 1800-re
nIerin Kkeoewenl.

2. bBypuikTenin keoer. Kern >xacymanbliap/iblH 01pl — TYIIbI
Cy rujapacblHjia OyplIiK >kacyluajgap TOObIHaH KypaJiaJibl, Oypllik-
TEp aHaJBIK ar3a JEHENIrl ece0lHeH KOPEKTEHII, Keea JaMUbI.
OnapaplH YHIBIHAA KapMaliaybIIITaphl )KOHE aybl3 Teciri naiaga 6o-

34-cyper.

Ocimoikmepoin eezema-
muemik Keoberoi:

1 ¢ Kyanwinaiiovly sicep 6eminde
epmenelmin cabakmapvlHuly
secemamugmik Keoberoi,

2 ¢ Kapmonmuviy mytinexmepi

(Kapa mycmi kapmon convin,
OCIMOIK 00aH OHIN WbIRAObL,

3 ¢ Monoouno ecimoiziniy «6eniny
bypmikuwenepi» apKblivl KOOEIoL,
Xnon ecimoieiniy mamvipcabazol;
5 ¢ [lusz eynindeei nussubikmap,
nusizbac scane nusizdbacwanap;
Konaxocyeepi mamvipcabasnl,
Capuieyn mamvipcabazol;

8 ¢ Onrooesinvly 6preHOepOeH Koberol.
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nanpl. JKac ruapanap 6ipa3 ©CKeH COH, aHaAJbIK ar3ajaH OeJiiHim,
nepoec tipurutik ere 6actanabl (104-6erreri 33-cyper).

3. beuainin ke6erw. Keiibip kem xacymurajbl ar3aapaa
)KBIHBICCHI3 KOOCKO JICHECIHIH eKire OeliiHyl (Meay3a, caKkuHaJbl
)KayBIHKYPTTap) HeMmece OipHemie OeJiikTepre O6eJIiHYy >KOJbIMEH
(ax maHapusi, UHEJICHEI1JIEP) XKINTOpI3aec cy OalabIpiaapbiHIa
(cnuporupanap) xkysere acaabsl. Ar3a OipHeuie OeJIiKTepre
OeJIIHTeH COH, opOip OeniKTeH JaepOec ar3a ocim, JaMHUIbI.

4. Cnopajgap apkblibl ke0erw. CaHbIpayKyJlaKTap MEH
CHOPAJIBI YKOFAPhI CAThIJIBI ©CIMIIKTEP/I1H CIopajiap KOMEriMmeH Ke-
0erol oJlapAblH TabUFaTTa KeH TapajllyblHa MYMKIHAIK TYFbI3a/bl.

KbIHbICCHI3 KOOCIOAIH OMOJOTUSJIBIK MAaHbI3bI. JKBIHBICCHI3
KeOerre TEK Oip FaHa ’kacyllla HeMecCe KaJIFbI3-aK ar3a KaThIC-
KaHJIBIKTaH, makga OoJFaH >XKaHa yphnaKTap aHaJIBIK YPHaKThIH
JI9JIME-I9J1 KelllipMeci 00JIbIn caHandaabl (OJIapAblH TYKBIM KyaJiai-
TBHIH 3aTTaphl Aa Oipaei 0onansl). XKbIHBICCHI3 KOOCIOJIIH OCHI €pEeK-
LISJIITIH Maijaianbil, OyTiHrl TaHJda KeWoip KypAaedal eCIMIiIKTep
MEH KaHyapJapJblH 6T€ KoM CaHIIbI JIOJIME-/19J1 HYCKaJIapblH )Kacay
(kJIOHIAY) IcTepl KOJIFA adablHBIN OTHIP. JKBIHBICCHI3 KOOEI aF3a-
JapJbIH JKeJed KoOCIiH KoHE apThIHIIa KeNl YPIaK KaJlJbIPybIH
KaMTaMachI3 €TE].

1. | A¥3anap Heri3iHEH KaHJal ko IapMeH keOeiiemi?

2. | ’Kerapicchi3 k0OCKOIIH KaH1al TypiiepiH Oijecin?

3.| HemikTeH KBIHBICCHI3 KOOCIO/IH HOTHIKECIHJIC alIbIHFaH aF3ajap
Oip-OipiHe )XKoHE aTa-aHaJBIK ar3ajlapra eTe ykcac 00maabi?

Bip >xacymianel ar3ajapblH KBIHBICCHI3 KOOCH JKOJIapblH ©3apa
CaJBICTBIPA OTBIPBII TYCIHAIP.

Ken xacymanel ar3alaplIblH XKBIHBICCHI3 KO0OCI olicTepiH
MbIcaJiIap Heri3iHJe TYCIHIIP.

3.| Bip xoHe Kem jkacymallbl ar3aliapJiblH KBIHBICCHI3 KOOCI0iHaeT1
YKCACTBIKTAp MEH albIPMAIIBIIBIKTAP Bl alT.

4. | XXbIabICcCHI3 KOOCIOJIIH OMOJIOTUSIIIBIK MaHBI3bIH TYCIHIIP.
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§ 41. JKbIHBICTBHIK K00€I0 H

JKBIHBICTBIK KOO€I0 JIeNn KBIHBIC Oe3epiHjie TY31JIT€H apHaubl
KBIHBIC JKacymalapbl €ceO0iHeH TYKBIM KyaJayIIbIJIBIKTBIH
KE3EKT1JIIT1 MEH JaMyblH aiTazbl. JKBIHBICTHIK KOOCHJIe XKaHa
ypIiaK op TYpJl aTa-aHaJIbIK ar3ajapj/iaH TY31JIreH €Kl KbIHBIC
YKaCyIIAaChIHBIH KOCBHIUTYbI HOTHKECIHAS JaMHUIbL.

JKBIHBICTHIK KOOCIOA1IH OMOJOTHUAIBIK TYPFbIJaH MaHBI3bI
30p. OHBIH KBIHBICCHI3 KOOCIOJACH aWbIpMAaIIbLIBIFBI — aTa
MEH aHaHBbIH TYKbIM Kyajay OeirijiepiH OipiKTipy MYMKiHAIT1H
oepeni. Con cebOenTeH yphnak aTa-aHara KaparFaHJa y3akK
»Kacarbllll, ©3TepreH opTa >KaraaibiHa Oedimaenrim O6oaabl. Ar3a
ABOJIFOIHSICBIH 1A KBIHBICTHIK KOOSO MaHBI3/IbI POJI OMHANTBI.

ZKBIHBICTBIK KACyIIajgap MeH 0JiIapAbIH KYpPbLIbIChI. JKbI-
HBICTBIK JKacyllajiap eJimeMl MEH MiIlliHi KarblHaH Oip-OipiHeH
epekmieneHin Typaabl. EpKeKkTiK >KBIHBIC JKacyllajaapbl — cliepMa-
TO30HM/] KaHA TYKBIM >KacCyIIachl, YPFaIIBUIBIK JKBIHBIC JKacyIliaia-
pbl — KYMBIPTKA Xacylia Oonablll caHajiaael. CnepMaTo3ouaTap
KYMBIPpTKa JKacymiajgaH Oipmiama ki, OipaKk eTe KO3FaJafbim 00-
Jajbl.

CyTKOpekTiyiep cnepmamo3oudwvt (35-cypeT) Y3bIH KIiN CeKIAl
Oomanpl na, ymr OediMHEH Kypalaabl: 0ac, MOWBIH, KYHPBIKIIA.
bac Oemnirimge siapo opHamacanabl, 0ACKAaCBIHBIH aJIJbIHFbI
OeuiTiHAe MUTOIIa3MaHBIH HBIFBI3AanFraH Oeiiri 6ap. Ocel Oemniri
CIepMaTO30UJI apKbIJIbl )XYMBIPTKA Jacymiara kKipeai. MoWbIH
Oesiringe )acylilla OpTaJibIFbl )KOHE MHUTOXOHJApHUsIIap OOJajbl.
MoiiblH Tikesned Ky#Hpbrikka eteni. KylpbiKiia KypblibIlCbIHA
Kapai KIpIiKKe SIKM TaJIIBIKKA YKCalabl )KOHE CIIEPMaTO30UIATHIH
KO3Fajly OpraHouibl OOJbIN caHaabl.

KymbipTKa )kacyma kebiHece nmomalak amE€Oa Topisaec
OoJsaabl, 01 KUMBIJICKI3. backa »kacymanap/iaH HEri3ri ambip-
MaNlIbITBIFBI — ITIIIHIHIH 6Te YJIKeH 00iysl. JKyMbIpTKa ’kacyiia-
HBIH YJIKCHIT1 IMTOIJIa3Ma aKybI3blHA O0ail KOPEKTIK 3aT— caphbl
ybI3fa OainmaHbIicThl. JKyMbIpTKa cajiblll KeOeleTiH OMBIPTKAJIbI-
nmapaa (0aybIphIMEH JKOpFajaylibliap KOHE KYCTap) Ja KYMBIPTKa
»Kacymiachkl aTapasikTail ipi 6onansr (36-cypert). XKyMmbipTKa XKa-
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CymKkopekminep cnepmamo3ouowvt: A—xcannvi KoOpinici; O— cvl30a0a2ol KYPbLIbLCHL.

l 35-cypet. '

axkpocoma,
a0po;

bac 6enicindezi yeHMpuonb,
apka benicinoeei yenmpuons,
MUTNOXOHOPUSLTBIK, OPAIMA,
O63€K JHCIN.

A A N~

Cyllla aF3aHbIH JAaMybl YIIiH Ka)XXeTTi O0apiibIK TYKBIM KyaJIalThIH
aKmapaTThl ©31H/I€ CaKTaiabl.

KBIHBICTBIK KacymiajJapablH AamMybl (rametoresnes). JKbi-
HBICTBIK JKacylmanap (raMmeTasap) >KbBIHBICTHIK Oe3aepie JaMUubl.
CnepmMaro3ouiTap — aTaliblK 0e371e, )KYMBIPTKa >Kacyllla— aHa-
nblK O6e3ne. CriepMaToO30UATAPABIH JaMybl — CII€pMaTOTEHE3,
JKYMBIPpTKA JKacyIIaHbIH daMybl— OoBoreHe3 jneiineni (37-cyper).
JKBIHBICTHIK KacylIaHBIH maija 0oaybl OaphIChIHIA CIiepMaTore-
He3 OeH oBoreHe3 OipHenie 0acKbITT OOWBIHIIIA KYPEIi.

1-06ackbpimi. KoOero ke3eHi. bacTankbl XBIHBICTBHIK JXacy-
mrajap — MHUTO3 TOCiJTiMEeH Ke0Oero apKbUIbI JKacylllajap CaHbl ap-

THITT OTHIpaabl. CriepMaToreHes3ae
OacTarkbl KBIHBICTHIK YKacyIlaiap
eTe Te3 kebOeieni, kobiHece Oy
YZEepic KOMEJIETKE XKeTY KEe3CHIHSH
OacTam KapTaw Ke3e€HIHE JeHiH
cosputannl. OBorenesae O0acTarrKbl
YpFambl XKBIHBICTHIK JKacyIiajaap-

T 36-cyper.
1

b KaObIK,
Tayvik HcymbpmKa- 2 ¢ KabwiKacmoel nepoeci;
3 ¢ capviyvis;
Cbl KYPbLIbICHIHBLY, .
b OMOPUOH OUCKI;
cvlzbacwl:

5 & aya kamepacwl;

6 ¢ axywi3z nepoeci;

7 9 akywl3 dicinuieci;
8 ¢ xanaza (mapmna).
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Kebero
Ke3eHl

Ocy Ke3eHi

(®) ®
3
ITicin xerimy ®
Ke3eH1 3
Kanpmracy xe3eHi 1 /' ‘ 1 \ j 2

37-cyper Cnepmamo3ouo nen HcYyMoulpmKa Hcacyulanolly col30acol:

1 ¢ cnepmamosoud,
2 @ JICYMbIPMEKA dcacyua;
3 ¢ bazvimmaywel Oenewlikmep.

IBIH KOOIl TOMEHT1 caThlAarbl OMBIpTKAChI3gapaa eMip OoWbIHA
JKaJIFacapl.

2-0ackpim. Ocy kKe3eHi. bacTankpl KBIHBICTBIK acylia-
JapabIH KeHoOipeyliepi ecy aiMarblHA OTII, YJIKeHenl e, KOPEeKTiK
3atrtap xxkuHaapl. OnapasiH JIHK memnmiepi eki ecere apranasl.
bactanksl criepmarto3oujaTap ecy alMarbliHJa TE€3 YJIKEUMEU-
ni. bipak XKyMbBIpTKa ’kacyuiajgap kKeWae OipHelIe Xy3JercH,
MBIHJAFaH e€cere AeiiH yikeleni. bacTankel )KYMBIpTKa >KacyIiia-
JapJIblH ©Cyl aF3aHBIH OackKa ’kacyllajgapblHJia naga 6ojgaThiH
3aTTap ecebiHeH jXy3ere acajbl. Mrbicanbl, OanabIKTap, KOCMEKEH-
TiJiep, 0aybIPBIMEH JKOPFaJIayIblIap KOHE KYCTaparbl )KYMBIPTKA
»KacyIllaHbIH HET13T1 OeJiriH caphl ybI3 Kypaiabl. Capbl ybI3 KOp-
Iarbl KOPEKTIK 3aTTap >KUHAFBl Ooiananl (Mai, aKybI3, KOMIPCY).
Bynan ThIC OacTamKbl XBIHBICTHIK JKacylmajap/ia KeIl MeJImiepie
akybI3 0ex PHK cunTesneneni.

3-0ackpim. Ilicinm xkeTinly Ke3eHiHae >kacymiajgap sSIAPOCHIH-
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Epkex Ypramsl

()
Meiio3 ? A é

A

l}K¥MLIpTKa

Criepmaro3onj ¥pbIKTaHy
*

Epxexk j l Yprauibl
¥povikmanean cnepmamozouomoly ? oo @ 3urora ‘> oo @‘
HCYMBIPMKQ HCACYWAZA KIPYL /R S@ @ (ﬁj

¥pvikmanvin sicamran scymvipmia yneacywaza
CREPMAmMo30UOmMBbLY, Kellin KOCLLIYbIHAH XPoMocomanap
OUNJIOUO HCUHAZBIHBIH KAIIMA KAINbIHA Key Cbl30aChl.

aFbl JUTIION ]I )KMHAK €K1 ecere apTaabl. byl ke3eHae »kacymiaaap
MEHO03 TOCIJIIMEH KOOeHin, ramiou] >KHHaKKa ue 00Jj1aabl.

4-0ackpiil. Kaabinracy ke3eHiHae naiiga 00JFaH KbIHBICTHIK
)kacymasiap Oenrini Oip mimrHre »koHe kesiemre me 6omansl. XKy-
MBIPTKA JKacyllla KaJbllTacy KEe3CHIHJIC apHalibl mepaceMeH (Ka-
OBIKIIEH) OpaJibill, YPhIKTaHyFa JMaibiH Ooanel. Kem >xarmaiimapaa
OayBIPBIMEH JKOpFajaylIbLIapAblH, KYCTap MEH CYTKOPEKTIIepAiH
JKYMBIPTKA JKacylIacklHJa KOChIMIIIa KaObIKTap maijga Oosaabl
(36-cypet). Kocsimmia KaObIKTap )XKYMBIPTKA >KacylIaHbl )KOHE
OHJa JaMBIN XaTKaH dMOPHUOHIBI CHIPTKBI OPTaHBIH KOJAWCHI3
JKarjaiiapblHaH KOpFamn TYpaJibl.

CrnepmaTo3ouaTap KYpBUIbICBIHA Kapal op TypJil KeJjiem
MeH mimiHre ne. CrepMaTo30uaATapAblH HEri3ri MiHAETI — KY-
MBIPTKA JKacylara TYKBIM KyaJjlay aKIlapaThlH XETKi3y >KOHE
OHBIH KbI3METIH Te3aeTy. KajapimTacKkaH criepMaTO30HUATa MU-
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TOXOHJIPHUS, TOJNBJXKHU KEIIEHI )XKOHE YPBIKTaHY yaKBIThIHOA
)KYMBIPTKA JKacyllla >KapFaKIIachklH €piTin XibepeTiH apHalbl
pepmenTTep 6omanpl. CriepMaTO30U]I KYMBIPTKA >KacyIlIaHbI
YPpBIKTaHABIPFAH COH, AWUIJIOWJ >XHHArbl Oap 3urora ty3ijieni
(38- xxoHe 39-cyperTep).

1. | )KeIHBICTBIK KOOCIOIH KBIHBICCHI3 KOOCIJCH HEri3ri aibipma-
HIBIIBIFEI HENE?

2. | F'ameTorenes kanaak GackplTapra OemiHemi?

3. | XKKyMBIpTKa MEH TYKBIM >KaCyMIaHBIH HETi3Ti adbIpMaIIbIIbIFbI
HEJICH TypaabI?

4. | )KpIHBICTBHIK KOOCIOIH OMOJIOTUSIITBIK MaHBI3BIH TYCIHIIP.

§ 42. Y¥YpbIKTany

¥povikmany — yprambpl )KoHE €pKEK TramMeTallapJIblH — XPO-
MOCOMaJIapJIblH TamJiou] KHHarblHa We OOJIFaH jKacyIiaapJIblH
O1p-OipiHe KOCBUIYy yAepici. ¥pbIKTaHFaH XYMBIPTKA jKacylla 3M-
rora Jien aTtajajbl. 3UroTa sIAPOCHIHAA XpOoMOocoMadapablH 0opi
»KaHa JKYIT OOJIBIN Kajaabl: 9pOip KYI TOMOJOTHSIJIBIK XpPOMOCOMa-
HBIH Oipeyl — aTajbIK, €KIHIIICI — aHaJBIK XpoMOcoMa OOoajbl.
Jlemek, YyphIKTaHy KE€3iHJE aF3ajiapjia op TYPAiH COMaTHUKAIIBIK
)KacyIiajgapra TOH XpOMOCOMAJapblHBIH JUIJION/ >KHHAFbl KalTa
KaJIIbIHA KeJeal.

KanyapaapabiH ypbIKTaHybl. KenTeren cy »xaHyapiiapblHbIH
SIKM KOC MEKCHJIJIEPAIH YPBIKTaHYbI TiKeNel CyMeH OalIaHBICTHI.
Byn xanyapnap ke0ero Ke3eHIHJe ©Te KOIl XKYMBIpTKa Kacylia
MEH CIIepMaTO30UATHI cyFa mbirapaabl. Cy apKbLIbI CIIEPMATO30HU ]
JKYMBIPTKaA >Kacyllla iliHe Kipim, OHbl YPBIKTaHAbIpaabl. byn
CHIpMKBL YpulKmany nen atananabl. KypablKTa )kacailThIH KaHyap-
JlapJia 1K1 YpbeIKTaHy OalKalia Ibl.

¥poikTany OapbIChIHIA alIIBIMEH CIIEPMAaTO30HU XYMBIPTKA
J)Kacylnara jKaKblHJacalbl, OHBIH Oac OeJiriHaeri ¢epMeHTTEep
dcepiMeH XYMBIPTKA KaCyIIaHbIH KaOBIFBI €pill, KilIKeHE TEeCiK
naiiga Oonanbl. byn Tecikiie apKblJIbl CIEPMATO30U SIAPOCHI
JKYMBIPTKaHBIH 11TiHe Kipeai. KeiliH op eki raMeTaHbIH TalljIou ]
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siApOaaphl KOCBHLJIBII, OpTAaK JAUIMIJIOU sIAPO TY31JiedAl, COHbIHAH
OeJIiHY KoHE JaMy OacTasiajibl.

Kenrteren >xarmaitnapna Oip )KYMBIPTKa acyliaHbl Oip criep-
MaTo30uJ ypbeIKTaHasipanabl. Keiibip kaHyapaapaa »XYMbIPTKa
’)Kacyliara ekl SKH OlpHeIlIe crepMaTo30u]l Kipyl MyMKiH. Jleren-
MEH oJapAbl YPBIKTaHIBIPYFa TEK Oipeyl KaTbICabl, aj OacKaJiapbl
KOWUBIIBII KETEMI.

OcimaikTepain ypoiKTaHybl. JKaObIK YPBIKTHI ©6CIMAIKTEpACT1
(rynai eciMaiKTep) YPHIKTAHY MEH YPBIKTHIH AaMybIH Kapac-
TeipaiiblK (40-cypeT). J)KaObIK YPBIKTBI ©CIMIIKTEPAE €pKEK rame-
TajJapJblH TO3aHbI )XYMBIPpTKana keTijeni. To3aH >XKYyMBIpTKa €Ki
)Kacymagad KypaiaraH. Jlonm con sxkacymanapabiH 1pici — eeze-
mamuemi xycacywa, aj Kilicl — ceHepamuemi ycacywia nemni-
Henl. BeretaTuBTi jkacymua ecCill, Y3bIH JKIHIIIKE TYTIKIIE Ty3el.
I'enepatuBTI kKacyllla BereTaTuBTI TYTIKIIE 11IiHJIE eKire OeJiHII,
ekl crnepMui xacaiabl. To3aH TYTIKIIE Te3 ©CII, YPBIKIIaaarbl
TYMCBIKIIIa MEH TIpEeKIe 1lIiHe Kipeal Je, TYHWlHre Kapail Ko3fa-
nmanpl. To3aH TyTiKIIeaepi TYpJl XKbIIIAAMIIBIKIIEH ocenl. Anaiaa
oJlapZibIH TeK Olpeyi FaHa OackKajlapblHaH O3BIIT KETII, TYWIHIIECK
IIIIHAET1 YPBIK OYPIIIKKE XKETE/11 KOHE OHBIH 11I1HE Kipel.

CnepMuiiin Oipl )KYMBIPTKa >KacylIaMeH KOCBIJIBIN, AUIIION]
3UroTa Ty3€ldl, oJaH OyplIiK gamMuabl. EKiHII cnepMui OpTaiabIK
JUTIIION]] JKacyllaMeH KOChLIaJbl, HOTUXKEAE SAPOCHl TPUIIIOU]I,
SIFHU YIII XpOMOCOMa >KWHaFbIHA e OOJIFaH SAPOJIbI KaHa Kacylla
naiiga 6omaapl. Oman SHAOCIIEPM JIaMUIbI.

KaOwIK ryiaiyiepae TPUILIOWI dHIOCHEPM — JlamMy YCTIHJIErl
OYpIIIK YIIH KOP PETIHJEr1 KOPEKTIK MaTepral 00Jibin TabbLI1a bl.
CoHIBIKTaH TYJAl 6CIMAIKTEPAE KOC YPBIKTAHYBIH MAaHbBI3AbUILIFbI
coHpa, O1p criepMui )KYMBIPTKA >KacyllaMeH KOCBUIBITT — OYPIIIKTI,
ajJl eKIHIIICI OPTAaJbIK >XacyllaMeH KOCBIUJIBII — 3HAOCHEPMIl
TYy3€/l.

I'ynal eciMaikTepieri xKyNTachlll YPbIKTaHY KYObLIBICBIH 1898
*Kb11bl akagemMuk C.I. HaBamwmH TankaH, aj 3HJIOCIEPMHIH TpPHU-
mon1 TaburaTtelH OHBIH yibl M.C. HaBammu 1915 xbliabl amikas.
Byn sxaHanbIK ryJijili ©CIMIIKTEPA1H ©T€ YJIKEH TOOBIHBIH OYKI1JI
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40-cypert.

I'ynoi
ocimoikmepoiny,
scynmacein
JYPYIKManybl.

Tozanoamroiiu;
Tozankan;

Tozanowbik 0an,
Tozanovlk OonHin
KUBIHObBLCHL,;

Ananvix,

Tyxoimbyp;

¥puix kanwvizol;
Opmanwig scacywa;
JKymovipmra srcacywa;
Duoocnepm;

Ananvix denei;
Tozanoamkwiue mymixuwie;
13 ¢t Cnepmuii.

AN W N~

SEBexuaw

10

maMy OapbICBIH TYCIHY KOHE 3€pPTTEy ICIHIIE €pEeKIlle MaHBI3IbI
OOJIIBI.

IMapTeHorene3. ¥polkTaHOaraH >KYMBIPTKA JKacyIlaiaH TYKbIM-
OYpAiH aMybl napmeHnozeHe3 nen atananbl. [lapreHorenes Ta-
OUMFU XOoHE KacaHAbI 6onanwl. TaOburu mapTeHOreHEe3 Keuobip
masiH Topizaiiepae (madHus), >KaprakkaHarTeuiapaa (6an apacsl,
apa) koHE ecIMAIK OitenepiHae, keibip Kycrtapaa (KpIpFayblia)
Oaiikasmanpl. XKacaHabl mapTEeHOTEHE3Ae YPBIKTaHOAFaH KYMBIPTKA
)Kacymiara TYPJIi MEXaHUKAJBIK XOHE XHUMUSIJIBIK JKOJJIapMeH
ocep erinm mambITyFa Oojanbel. MoceneH, OaKaHBIH YpPBIKTaHOAFaH
KYMBIPTKA JKacyllacblHa MHEMEH OCep €TKCHJE, OJaH >KETIUITeH
ar3a JaMybl MYMKiH, T€K OJIapJAbIH OapJbIFbl J1a ypFambl Ooja-
nel. Konman sxkacanFan mapTeHOTEHE3 TYT KIOeK KypThiHIa, Oaka-
mapaa, KosiHIapaa, Oalasipiiapia, caHblpayKyJlaKkTapiaa, J9HIi
eciMIIIKTep/ie, OypIIaKThl OCIMIIKTEpAC KE3ECeIi.

8—buomnorus, 9-ceHbIT
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1. | Xanyapnapna ypeIKkTaHy KaHmail typiaepre Oenineni? Omapabl
MBICQJIJIap HETi31HJe TYCIHIipim Oep.

2. | ©ciMaikTepie KYIITAChIT YPBIKTaHYy Kajaiiia xy3ere acaabl?
3. | )Kymnracelnm ypeIKTaHY KYOBIIIBICKI MEH DHIOOCIEPMHIH TpH-
TJIOU T J)KapaThUIBICHIH KalChl FAIBIMAAP allKaH?

4. | ITapTtenorenes aemn HeHi aWTanbl? [lapTeHorene3niH TypJiaepiH
MBIcaJIJIap HETi31HJe TYCIHaipim Oep.

§ 43. DMOpHOHABIK JaMy Ke3eHl H

Ar3anapabiH nepbec (63 anablHA) TaMYbl — OHMIOZEeHe3 JIeT
atanaabl. OHTOreHe3 JIET€H YFbIM/IbI FhlJIbIMFa 1866 xbpuibl O.Iek-
Kellb eHri3reH. bip jkacymranel ar3ajapAblH OHTOT€HE31 OJIap/IblH
naiiga 6onmysiHaH OacTanbin, OeJiHyiMEeH HeMece >KOUBLITYBbIMEH
asikTananpl. Ken sxacymanbpliap/iarbl OHTOTCHE3 3UTOTAaHBIH Takijaa
OonywslHAaH OacTajaabl Aa, TAOMFH ©JIMMEH asKTallaabl. Opoip
ar3aHbIH AepbOec naMy Ke3eHi TYpJii Me3riiaepae 00lybl MYMKIH.

Af¥3anapabplH SMOpPHUOHANABIK JaMybl YII THUIKE OOJiHEII:
1) nTuYyuMHKaNbl OHTOTEHE3; 2) NTMUYUHKAChI3 OHTOreHe3; 3) aHa
KypcarblHIa namy. JIMUMHKaIBl OHTOTE€HE3 HEri3iHeH OMBIPpTKa-
ChI3 JkaHyapiap (KBUITBIP XayBIHKYPTTap, 3USHKEC XOHAIKTEP)
MeH Oakanapaa Oaiikajca, TUYMHKAChI3 OHTOTeHe3 OaybIpbIMEH
JKOpFajaylibliapaa, Kyctapia, ajl aHa KypcarblH/Ia JamMy >KOFapbl
caThLJIbl CYTKOPEKTiIep MEH agamMjga OaKblIaHAIbI.

OHTOreHe3 HETi31HEH €Ki Ke3€Hre: IMOPHOH/IBIK >KOHE MOCT-
MOPHOHIBIK Ke3CHJIepre OoJTiHe /.

IMOPHOHABIK HaMy Ke3eHi. KoOiHece XBIHBICTHIK >KOJIMEH
KoOeHeTiH KOm j>Kacyllallbl ar3ajapAblH TY31Jy Aopekeci KaHIau
OonybplHA KapamMacTaH, SMOPHOHABIK JaMy KE3€HIHIH caThlIapbl
e3apa ykcac 0oyajabl.

DOMOPHUOHIBIK JaMy KE3€HI1 YII caTblFa OelliHei: OeNIIeKTeny,
racTpyJsius KOHE TipKecTi opraHoreHe3. byn ke3eH 3UTOTaHBIH
naiijia OoJrybIHaH OacTajbIll, SMOPUOHHBIH KaJIBIMTACHII TYBLIYbI-
Ha JIeliiH HeMece XKYMBIPTKa KaObIKTapblHAH MIBIKKAaHFa JeiiH co-
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3bLIAIbI.

BeamexkTeHy. 3urora >XYMBIpTKa MEH TYKBIM jacyIla-
JIApBIHBIH KOCBUTYBIHAH Taiiga Oosraapl. 3UroTa KE3€HIHAS ITUTO-
nja3Ma 3aTTapblHbIH KalTa 0eyiHyl, HOJIOCTEHY1 KOHE aKybI3
CUHTE31 OaliKaiaabl.

¥pbeIKTaHFaH JXYMBIpTKa (3UroTa) — >KacyllaHblH, COHbIMEH
KaTap ar3aHblH €H OacTamKbl AamMy OacKbIlibl. bip kacymianbl aF-
3aHbIH OlpHellle peT Ke3eKTecin OeJIiHyiHEeH KeIl Kacyllajbl ar3a
naiiga 6omanel. JKyMpIpTKaA Kacylna YpbIKTaHFaH COH, OipHeIIe
MUHYTTaH KeHiH SApO KoHEe LuuTonigadMma OeisiHe Oacrtaiabl. Ky-
MBIPTKa Jkacyla Oip-OipiHe TeH €Ki )kacyliara, siFHU eki Ojac-
ToMmepre OeniHeni. JKyMbpIpTKa kacyina ajJJAbIMEH MEpUAUAH
)Ka3bIKTRIFBIHAA OeniHeni. CoHbIHAH OJlTacTOMEpPJICPAiH dpKai-
CBICHI TaFbl Ja MEpPUJIHUAH KA3bIKTBIFBIHAA Olp Mep3imae OeliHenl,
HOTHXKeae Oip-OipiHe TeH TepT jkacyla maiaa 6onanawl. Kesekreri
OeJIiHy PKBATOp Ka3bIFbIHAA ©TEM1— CEri3 acyla mnaiijga 6osa-
nel. KeiliH MepuanaHabIK KOHE DKBATOPJIBIK OOJIHY KE3EKTECITI,
16, 32, 64 xone Gacka OmacTtomepJiiep makga Ooxanwl. bymap
Oip-0ipiHe THIFBI3 OpHAJACKAH >Kacymajaap. Op OeJliHyJeH KeliH
naijga OoJFaH ’kacylna Kinripene oepeni, Oy yaepic deiuieKmeHy
JIETI aTajiaJibl.

BesiekTeny GacKplIbIHAA Kacyllajgap KeWiHr1 JaMy¥fa KUHa-
manel (41-cyper).

BbenmiekTeHy Kem »kacyIliajabl SMOPHOH — OJACTYJaHBIH
TY31JIyiMeH askrananbl. biactyna map Topizaec minriHae O0osansl,
OHBIH KaObIprachl Oip Kabat »kacyliajgaH KypajiaraH. bractynaHbiH
111 CYWBIKTBIKKA TOJBI O0Janbl, OYJI KEHICTIK OacTarKbl JAE€HE
KEHICTIT1— #1acmoces nen atajiajbl.

bemmexkTenyae MUTO3 IUKJ1 ©TE Xeaesl eTeli, OjacToMep-
JIep ecIeial KoHe ojap ’KacymajlapAblH CaHbl KOOCHUTEeH cailblH
Kimripeiie 6epeni. benmiekTenyne op TypAiH ©31HE TOH YKaKTaphl
Oalikamansl.

lacTpyasimusi. bnactyna eTe kemn j»kacymajapiaH KypajfraH
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(mpicanel, manuneTHukTe 3000 >kacymra Gomasabl), KEWIHT1 JaMy
HOTHMIKECIHAE eKiHII OacKbIlll — racTpyyia Oacranagel. [acTpymna
OacKbBIIIBIHAA TYKBIM €Ki KabaTThl Oonbin Kamnanabl. TYKBIMHBIH
CBIPTKBI KabaThl 9Kkmoodepma, iliki KadaThl IHO0Oepma IeaiHedl.
lacTpynaHbIH TY31JIyiHE allbIll KEJETIiH YAEPICTEep >KUBIHTHIFBI 2a-
cmpynayua nen ataiajbl.

JlanHmeTHUKTE ractpylia OjacTyina KaOBIpFAaChIHBIH 1MIKEPi
Kapail OaTeinl KipyiHeH malima OGomanbl, KeilOip xkaHyapaap-
a— Onactyna KabbIprackl KabaT-KabaT opHaJacy KOJBIMEH iCKe
acajnsbl (42-cyper).

Ken xacymansl xanyapiapaa (KeyeKIIeJIepAeH ThIC) YIIiHIII
KabaT — me300epma TY3ineni. Mesoaepma dKTO XKoHE IHI0JepMa-
HBIH OpTachbIHJArbl OacTamKbl JSHE KYBICHI— OJlacTOocesae OpHa-
macanbl. Me3oaepma KadaThl TY31JIT€H YPBIK YII KabaTThl OOJaIb:
AKTOJIEpMA, PHTOAEPMA XoHE Mme3zonepma (43-cypet). OMbIpTKaJbI
JKaHyapaapablH O0opinae Oy kabartap Oip-OipiHe yKcaiiabl.

lactpynsiums yaepici »xacyiiajlap >XUBIHTBIFBIHBIH apaja-
CybIMEH cHumaTTanajabl. byn GackeiniTa >MOPUOH JKacyImiajgap
O6eminbeiini, ecneiai. bipak Oyn careiga SMOpPUOH Kacymia-
CBIHBIH OacTamnKbl TEHETHUKAJBIK aKlapaTTapblH IaijganaHa
OacTaiabl )KoHE aJIFAIIKbl OcliiMaeny Oenriyiepi makmga 6osaabl.

MyuiejieHy — SMOpPHOHHBIH KeiOip OenikTepi MEH Kacylia-
JapJblH TY31JIyl )XoHE MIHJETi KarblHaH Oip-OipiHEH e3rermene-
Hyi. Mymeneny — mopghonozuanvlk Ko3Kkapac TYpPFbICBIHAH Ka-
paraHza, apHalbl KYpBUIBICH Oap, Oip-OipiHEeH e3relie XKy3JereH
’Kacymia TypJiepiHiH naiiga 6omnysl. biacTynanslH MymieneHOeTeH
JKacymiajgapblHaH YKalJam Tepl STUTENN] Kacylianapsl, 1IIIeK dH-
TeNIWi, OKMe, XXYHKe, OYIIIBIKET Kacymajgaphl xoHe Oacka kacy-
mranap naiaa 0omagbl.

Buoxumuanelk xe3Kkapac TYPFBICBIHAH KacyllIajlapAblH MYIIe-
JICHY1 OCHI JKacyIlara THUICTI aKybI3JlapAbl CHHTE3/ICyMEH CHIIaTTa-
manel. MoceneH, TUMQPONHUTTEP KOpPFaylIibl aKybl3 — aHTHUACHEHI,
a1 OYJIIIBIKET >KacylIajlapbl )KUBIPBUIFBIII aKybI3 — MUO3UH/I1 CUH-
te3neiini. Ke3 kenren jxacyiia e3iHe TOH aKybI3Jbl CHHTE3ICH 1.
BUOXUMUSITBIK MYIIEJIEHY HOTHXKECiHAe dMOPHOHIBIK KadaTTap-
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JlanyemHuuk yumonaasmacolHolH 001UeKmeHyi:

1 % 2-nik bnacmomep 6ackviuib;
2 ¢ 4-mix 6nacmomep backviubl,

3 ¢ 8 -0ix bnacmomep;
41-cypert.

4 ¢ 16-nvix 61acmomep.
DKromepma

DHaonepma

Mesonepma

. 43-cyper.

¥pvikmazer 6acmankpl yananapoa
YPUIK KAOammapuwlHbvly, OPHAACY
covizbacwl.

A
o
b,B

L

Tacmpynayuanwiy ap
mypni srconoapul:

Keyexkmepoe2i Hcacyuaniap Muepayuscyl;
JlaHyemHuKKe 6aacmyiansly Oamoln Kipyi,

OayvipbiMeH JHCopanayubliap MeH
Kycmapoa Kabammacoln OpHanacybvl;

1- sxkmooepma, 2- sndodepma, 3- bnacmocen.

amguobusnrapoa ecin Kipyi.

44-cyper.

Jlanuemnukme
03eKmi mMyuienepoin,

naiioa oony cvlzoacel:

A ¢ eacmpyna (kondenen
KeciHOi); 1} akmooepma;
O, b ¢ Jcylike mymiKuienepiniy 2 ¢ sHO0Oepma; 7 ¢ xopoa;
Kablnmacybol; 3 ¢ me300epma — bacmankpicel; 8 ¢ exinwi Oene Kyvicol;
B § xopoa, iwex mymikueci 4 ¢ ecacmpyna Kyvicol (cacmpocen); 9 ¢ mezo0epma;
Jicone yudinui 5 § orcyiike naacmuxacol; 10 1 iwex mymixweci;
JICYKMINIKMIHY JHCACATYbL,} 6 ¢ orcytixe mymixwieci; 11 | iwex Kyvicoi.
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JTaH KeKe MYIICHIH >KOoHE MYIIEJIep KXKYHECIHIH JTaMyblHAa d9CEepiH
TUTI3€TIH JKacyliajap KyYpaMbIHIaFbl Op TYPJIl TEHACPAiH KbI3MET1
OacTaiagbl.

Can amyaH TypJaepre ToH >XKaHyapJjapAblH YPBIK KaOaTTapblHaH
OipKeJIKl yJjIrajiap MeH Mylleaep Ty3ijge OGactaiabl. An Oy
oJIapAbIH ©3apa TOMOJIOTHSIIBIK €KESHIIT1H AOJICIIACH 1.

DOMOpPHOHHBIH IKTOAepMa KabaTeiHAH — OyBIHAsIKTHIIAP/A,
xopaanwinapaa (O6ameikTap, ambuOusiaap, penTuansiaap, Kycrap
MEH CYTKOpEKTiJIepaie) Tepl kaObIHaaphl, SFHU TEepl dMUTEIIUN1
MEH OHBIH OHIMIEpi, )XYHKEe XKyHheci MEH ce3y MyIleliepi, COH-
nai-ak TICTIH dMaJib KabaThl KaJIBIIITACAIbL.

JHaoAepMadaH — IIIEeK SIUTEINH1, ac KOPBITY Oe311epi: 6aysIp,
YHKBI 0€31, OKIIe )KOHE KeJI0e3eK JaMUIbI.

Me3oaepmaagan — OipikTiprim (CiHIp, CYHEK, KaH XOHE JIUM-
(a) >)xoHe OYJIIBIKET yJjnajaapbl, )KYPEK-KaHTaMbIp Xyleci, 0ein
HIBIFApy JKYHeci MEH >KbIHBIC MYIIENepl KaJibInTacabl.

KenTeren >xanyapnapna OypIiIik mapaKkTapblHBIH TOMOJIOTHSICHI
— ’KaHyapJsiap QJEeMIiHIH KeJIM MIBIFYbl OlpAei e€KeHIH IoJIenIeUTIH
aliFaKkTapAbIH O1pi OOJBITT TaOBITAIBI.

Oprasnorenes. [acTpynsuus asKTaJraHHaH KEWi1H ©3€K MYyIIe-
JIEp1 KEUIeHI1: )KYWKEe, XOpAa, 1IIIeK TYTIKIIeaepl Ty31Iel.

O3ex myllesiepiHiH Haijaa 0oaybl HelpyJa caTbIChl JeO Te
atamanpl. JIaHIIETHUKTE ©3€K MYIIeJIep TOMEHAeTiaen maima 0o-
maael (117-6etteri 44-cypeT): JaHUETHUK XYWKE TYTIKIIECIHIH
TaMybl €peKIle Ha3ap ayjapyfFa JaWbIKThl; SMOPUOHHBIH apT XKa-
FBIHAH Haya MIIIIHIHAEr1 3KTOoJepMa OpTaHFbl O06J1KTEeH OaThIN Ki-
peai Ae, TYTIKIIE acalabl. DKTOoAepMa TYTIKIICHIH OH >KOHE COJI
’)KaKTapblHa OPHAJIACHII, OHBIH XHEKTEPIH Ooiam ece OacTanbl.
TyTikmie — 0acTankbl KYy#e, OJ IKTOJAEpPMa acThlHA TYCEHIl, OHBIH
HMIETTEePIHE KAOBICHII, )KYWUKE TYTIKIIECIH KacaiIbl. DKTOIEPMaHbIH
KaJiFaH OeJiriHeH 6acTarnkel Tepi dOuTennl naiiga 6omamsl.

JKy¥ike TYTIKIIECIHIH TIKEJIeW acThIHIa OpHAJIaCKaH JKTOJIEp-
MaHBbIH JXeJKe OeJIITiHEeH Xopjaa Ty3ijeni. Xopja XYHKe TYTIK-
IIECIHIH acThlHA OpHaJlacajbl. DMOPHUOH >KacyllajapAblH KeiiHT1
MYIIEJIeHY1 HOTHI)KECIH/Ie TYKhIM KabaTTapblHaH ©T€ KeIl yJmajap
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MEH MYIIenep mnaijaa 0oyambl.

DOMOpPHUOHHBIH AaMybl OapbIChIHAA OHBIH 9p TYpJiail Oemdik-
Tepl e3apa bIKNaanacansl. bip mamy Oypuriri ekiHIIiciHe ocepiH
TUTI31M, OHBIH JaMyblH Oackapanabl. byHnaii pIKkmanmacyabl
SMOPHOHABIK UHAYKUMS JeT aTaiabpl. DMOPUOHABIK UHAYK-
HUSIHBI ajfaml peT HeMmic ranbiMbl [LIllnnemMaHn eTKeH FachIPABIH
20-30-xpingapeiHa Oakajgapra ToXipube xacay OapbIchIHOA
almKaH. OMOPHUOHABIK MHAYKIHUSIHBI 3€pTTEY YIIIH SMOPHUOHHBIH
Oip Gemiri exiHmi >MOpUOHHBIH Oacka Oip OesiriHe KeUIipin oT-
kizineni. Erep O0aka racTpylachlHBIH JXYHKe XyHeci JaMUTBHIH
Oeririn exiHmi 6akKa racTpyJachblHBIH KapblH 3KTOJEpMachliHA
KOIIIpill ©TKI3CEK, HAaK COJ >XepJe KOChIMINIA XYHKE TyTiKmeci
MEH XOpJla 1aMblM, KOCBIMINA KXYKTUIIK nmaiaa 6onansl. Ocklnaiiina
KOeIIipin ©TKI3IJITeH 63K MYIIe ailHaJlachlHIAAFbl yJajlapra bIKII-
aj jkacar, YHBIMIACTBIPYLIblI POJIIH ©TeHAl 1€, olapAblH JTaMybIH
Oackapasbl.

OHTOreHes A€ HeHl anTaab?
OnToreHe3AiH Kagjai turnrepi 6ap? Onapasl cunarra.
DOMOPHOHHBIH OOJIIIIEKTEHY CAThICBIH TYCIHIIP.

Eal S S A

OMOpHOH MapaKTapblH CaHa >XKOHE oJiapJaH KaWChl MYIIEIEp Jia-
MUTBIHBIH aUT.

5.1 DMOpuoHIBIK MHAYKIIUS JiereH He? OHbI KalChl FajlbIM alrKaH?

JepOec nremryre apHajJraH MaceJiejiep

1. JlaHIETHUK SMOPHUOHBIHBIH OOJIMIEKTEHY CaThIChIHIA 3 peT
AKBATOPHUAIIABIK OOJIIHY/ICH KEHiH OHBIH OJlacTOMEpJICPiHIH CaHbl HEIICY
oomanpi?

2. JlaHmeTHUK PMOpPUOHBIHIAFBI OmacToMepiiep caHbl 128-Te
JKeTy YIIIH jKacyllajiap Helle peT MEpPHUIHAHJBIK KOHE DKBATOPHAIIBIK
TYpPFBIZaH OelriHyi Kepek?
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§ 44. I1ocTO>MOPHOHABIK 1aMy '

DOMOpPHUOHHBIH XYMBIPTKaJaH MIBIFYBl SIKH TYBUIYBl MEH DM-
OpHOHIBIK JaMy KE3€Hi asKTajJfaH COH MOCTIMOPHOHIBIK JaMy
ke3eHl Oactananpl. [IocTOIMOPUOHABIK TaMy Tikeneu (IypbIC) SIKH
’)kaHaMma (nypeic emec, MeTamopdo3abl) OO IbI.

Tikeael namyna (6aybslpbIMEH XKOpFajlayumbljgap, KycTap,
CYTKOPEKT1Jep) *KYMbIpTKaJaH HMIBIKKAH SIKU aHaJIbIK ar3ajiaH
TYBLJIFAaH dMOPHOH KETIJITeH aF3ajiapra YKCaWIbl, TEK KiIIKeHTal
o6osanpl. [TocTOMOPHOHABIK AaMyaa SMOPHOH TEK ©cCeal KoHEe
KOMEJIETKE KETEII.

Kanama (metamop@do3) gamMyaa KYMBIpTKaJgaH KYpT
(muuyuuka) meiraasl. KypT KeTiJireH ar3ajaH KYPBbIJIbICH
TYPFBICBIHAH epekmesieHin typaabl. KypT KopekTeHeni, eceni
J)KoHe Oenrijii Mep3iM OapbIChlHJIA KETUJITEH aF3a MyllejdepiMeH
anMmacanbl. CoHpgaii-ak OypbIC JaMyJa JIUUMHKA MYLIejdepi
OpHBIHJIA €CEeUIreH ar3ara TOH Myluedaep naiaa 0onaibl.

Kanama >MOpUOHABIK AaMy/ibl OipHEIIE MbIcajJaap apKblIbl
KapacThlpallblK. ACCUAMSAHBIH (XOpJaalbljiap TUMl, JUYUHKA —

i,

45-cyper.

JKoegapvioa—mon srcacan scemineen agza. Oyoa—accuous
JUYUHKACHIHLIY KYPLLIbICHL: [—X0poa, 2—okcyiike mymikuieci,
3—orcenbesex scapvikmapul.

Accuousaoazol
memamopghos:

1
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XOpAaJiblaap/iblH KEH)K€ THUIIl) KYPThl XOpJajbl KaHyapJiapAblH
HEeri3ri OeirijiepiH: XopAaHbl, )KYHKe TYTIKIIECIH oHE KeJibe3ek
YKapbIKTapbIH ©3 OOMbIHA KUHAKTalabl (45-cyper).

KypT cyna epkiH xy3il )Kypeni, KeliH cy TyOlHJer1 KaTThIpak
3aTKa aObIChINl anabln, MmetamMmopdo3ra ymbipaligbl. OHBIH
KYWPBIKIIAChl, XOPAAChl, OYJIIIBIKETTEP1 KOUBLIBII KeTel, KYHKe
TYTIKIIECl kacymajapra OeniHin, daronuTrTepal Kypauasl.
JInuunHkanapablH )KyHKe TYTIKIIECIHEH XYMWKe TYMIHIH )Kacayfa
KaTbhICaThIH KeMOlp »kacylajap >XKUBIHTBIFBI FaHa Kananbl. XKe-
TUIT€H aCCHUJUSHBIH KYPBIJIBICH aJIIIbl XOpJaJibl KaHyapJiap
KYpBUJIBICBIHA YKcaMalbl. AcCUivsl KYPTBIHBIH KYPbLIbICH Oy
JKaHyapJapJblH KeJill HIBIFy Terl — epKiH eMIp CYpeTiH Xop-
majTblIap €KEeHIIT1H AoJISIIACH 1.

Accunusinarsl meTamMop@o37bIH Malga O0MyBIHBIH HET13T1
ceb6edl — OHBIH OTBIPBIKTHI KarJaaijga TIPpUIUIIK €Tyre oTylH/e.
AMpubusmapaplH JUIYNHKAJIBIK OaCKBIIIBl — UTOANBIK (46-Cy-

bakaoazer memamopgo3

OaMYbIHbIH, OACKbIUIMAPbL:
JKozapuioazel con dcakma — AHCYMbIPMKAOAH
HCAHA WILIKKAH UMOANLIK, HC02apbloagbl OH
Jrcakma —memamopho3oviy 6acmanysl, mo-
MeHOe— KYUpbulK Kanowigbl bap dcac 6axa.
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47-cypert.

Kodbenexmin monvix, e32epyi men oamy
(memamopgho3) b6ackviuumapoi:
HCYMBIPMKAOAH KYPMIMbIY WbIZYbL,
KVbIpuakmely naoa 00myvl, Kyblpulakmar
KeOeneKmiy ubleyol.

pet). UrbansikTa xKenbes-
€K JXKapbIKTapbIHBIH, OYHIp
CBHI3BIFBIHBIH, €Ki KaMepalibl
KYpeK TeH Oip KaH alHaly
meHOepiHiH O0NyBl OCBHIHBI
nmanenaeiai. Mertamopdos Oa-
pBICBIHAA KaJIKaHIia 6e3 rop-
MOHJAPBIHBIH 9CepiMEH KYii-
pBIKIIACHl XOHEe OYHip CHI-
3pIK MYIIeJIepi KOUBIIabI.
Oxrneci )KoHEe €K1 KaH ailHajly meHOepi JaMuIbl.

Kanama ngamy —mMeTamMopdo3Fa KOHIIKTEPIIH AaMybl Ja MbI-
can Oomanel (47-cypet). KoHbI3, keOenek KyYpTTapblHBIH CHIPTKBI
KYPBUIBICBIHJA, TIPHIIJiK €Ty CaJThIHJA KETIJIT€H ar3ajapiaH
albpIpMaIIBIIBIK Oap. OmapablH aTa-Teri CakWuHaJbl KayblH KYPThI-
Ha yKcaiapl. MeTtamopdo3 emip cajaThl MEH TIPHIiJIiK OPTACBIHBIH
aJqMacyblHa J1a OaiIaHBICTHI.

Kanama AaMyabIH OMOJIOTUSIIBIK MaHBI3bl COJ, Oip TYpI[iH
KYpPTTapbl MEH JXETIJIT€H JKeKe aF3ajapbl op TYpJIi Karmaiga
’KacaraHJBIKTaH, OJapAblH TYPFBUJIBIKTEI MEKEHI MEH KOpPEK YII1H
e3apa Oocekeliecyi OakblmaHOaabl. Tek KaHa OTBIPBIKTHI KU
rmapasuT Kyijae kacayra OelimMaeNreH ar3ajlapAblH KYPTTapsbl
€PKIH 9PEKEeT >Kacall, TYPAIH KeH TapajiyblHa ceOern O0onabl.

[locToMOpUOHBIK JaMy KE€3€H1 TYPJIl Mep3iMIre CO3bLIYhI
MYMKiH. MpICaJibl, TYT 10€K KYPTBIHBIH KYPTTBIK Aoyipi 20—24
KYHT€ CO3BbLIaJbl, all )KeTinreH kebemeri 5—10 KyH xacaiabl.
Bbakanpig auyuHKacel UTOanbIK 2—3 ailixa Oakara aliHaagbl.
Kerinren 6aka OipHemie X)blJ1 oeMip cypenai. [locTaoMOpHUOHIBIK
JlaMy ©CyMEH KaTap Xypeal. Ocy Oykijg emip OOMBI KoHE O€JTiji
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Olp yakbITHEH LIEKTeAreH 0osajipl. bykia emip Goiibl ©cy ©ciMaiK-
TepJie, Tacrma Topi3al mybaniianagapaa, Keoip MoJIrOcKaaap MEeH
OanbikTapaa Oaiikasajibl.

KenTeren »kxanyapJiiap >XbIHBICTBIK KOMEJIETKE >KE€TKEH COH
ocyiH ToKTaTtanabl. An agam 20—25 kacblH/1a ©6CYJICH TOKTal Ibl.

TTocTaoMOpUOHABIK JaMy bl KaHIal Typiaepre 6enyre 6omaabi?
Tikeneil namyapl Mblcajliap Heri3iHae TYCIHAIp.

Accunust MmetaMop@O3bIH TYCIHIIpIT Oep.

MeTtamMopdO3abIK TaMyIbIH OHOJOTUSIBIK MaHbI3bl HEJICH TYpaIbl?
ITocToMOpHOHABIK JaMy Aen HeHi alTanbl?

§ 45. DMOpPHUOHHBIH 1aMYbIHA CHIPTKbI OPTAHBIH dcepi

ChBIPTKBI OpTa ceOerIIapTTapblHBIH 9Cepl IMOPUOHIBIK KE3CHJIC
Jie, oJaH KEeHiHT1 Ke3eHJAe je Oaikalaabl. Ocipece dMOPUOH
CBIPTKBI OpTa cebenmapTTapblHBIH ©3TepIiCTEpIHE ©TE Ce3iMTall
OoTaael.

Agnlam KYKTUIITIHIH JJaMyblHA 3USTH KEJITIPETIH cebenmapTrapra
aJIKOTOJIb, TEMEK1 KYpaMbIHAAaFbl HUKOTHH, €CIPTKI 3arTap >KaTramibl.
Bynap agamMHBIH Tek AeHCAyJIBIFbIHA FaHa 3USH KEJITIpin KOoWMaii,
JKBIHBIC JKacyIllaJapblHBIH XpoOMOcCOMaliapbl ME€H TE€HAEpPIHAETr1
MyTauusigapra cebemn 0ojysl na bIKTUMall. byHmail e3repreH
JKacymiajgapIblH apajacybl HOTHIXKECIHJIE maiga OoJiFaH YPBIKTHIH
eMIp cypy KalOijgeTi TOMEHAeH 1, Halllap JaMHJIbl KOHE CaH KHJIbI
MYTeaeK Oajiajap TybLIadbl.

KykTi ana maWgajaHfaH eTe a3 MeJIImEepJeri ajikKoroib,
HUKOTHUH, €CIPTKI 3aTTap HOPECTEHIH (PU3UKAJIBIK XOHE OMl-
CaHa TYpFBICBIHAH JaMyblHa Jla K€pl 9CEpiH THUTI31M, AJI)Kyas
opl aypyuibsla OajanapiblH TybllybiHa cebemn Oomanbl. [loct-
SMOPUOHIIBIK KE€3€HJE A€ aF3aHbIH JlaMyblHa aOUOTHUK cebemn-
mrapTrap: TeMIieparypa, >KapblK, bUIFAIIBIIBIK, OTTET1, ajyaH TypJii
XUMHUSIJIBIK KOCTIaJIap YJIKEH 9CEpiH THUTI31M, JaMyIbl KeAeHIeTyl
Hemece O9CEHAeTyl MYMKIH.

Byrinri tagma oynan 50—100 kb1 OyphIHFBIFA KaparaHjaa Oasa-
Jlap MEH XacecnipiMaepaiH (u3uKaiIblK (GYHKIUSJIAPbIHBIH JaMybl



| 124 | AF3AJIAPbIH JEPBEC JAMYbI — OHTOI'EHE3 | V BOJIIM

aHAFyYPJIBIM JKeJIeJIereHl OalKaJbIll OThIp. by KYOBIIBICTH aKce-
Jepauus (JIaTbIHIIA — Mcedendey CO31HEH aJbIHFaH) SN aTalbl.

I'omeocTa3d. CrIpTKBl OpTa XarJIaWbIHBIH ©3TepylHE Kapa-
Mai, ar3ajapAblH 63 KYPBIJIBICHIH >KOHE 1IIKI OpTAaCBhIHBIH TYpakK-
TBUIBIFBIH ©3TepTIlIeld caKTay KacHETiH roMeocTas Jaen aTaljbl.
['omeocTa3apl KamMmTaMachi3 €TyJ€ ar3aHbIH MOPQOJIOTUSIIBIK
KYPBUIBICBIHBIH TYPAKTBIIBIFBI MEH OYTIHIT1HE Kayarl OepeTiH pe-
reHepanusi MaHBI3Ibl POJI aTKapaabl. AF3aHbIH TIPIIJIIK KbI3METI
OapbIChIHAA KU Oipep 9cepliH HOTHIXKECIHAE eMIp CYpy Mep3iMi
asiKkTaJIFaH HeMece 3aKbIMJIaHFaH jKacyllaJapAblH, yJIajgap MeH
MYIISJIEPAiH KaliTa KaJlblHA KeJIyiH pereHepamusi Aem aTaiJbl.

[mki opTaHbIH TYPaKTBHIIBIFBIH CaKTayFa ar3aHbIH OapibIK
)kyHenepi Oipre karwsicaabl. COHBIH HOTHUIKECIHAE aF3aHBbIH JEHE
TeMIIepaTypachl, XUMUSJIBIK HOHAAp MEH ra3aaplblH KYpaMbl,
KaH KBICBIMBI, THIHBIC aJIy >KOHE JKYPEK COFY JKbLIJaMbIFbl, 3aT
aJMacy TYPaKTBUIBIFBI CaKTallalbl.

Anadmuo3. Keilige ar3zanap TIpHIiJIiK yaepicTepiHiH oJaH opi
’)KaJiracybl KUbIH OOJIFaH karaaiiapMeH O0etre-0et keneni. CouTin
ar3a aHabuos (“amna” — kaHa, “Ouoc” — eMip Ce3/I€pIHEH aJbIHFaH)
KyHiHe oTeni. AHaOno3 KyHIHIET1 ar3ajapaa 3aT ajlMacy eTe
Oastymaiipl HeMece AepiiK TOKTanabl. AHaOuMo3Fa MUKpoOar3a-
JIapAbIH cropajapsbl, )KaHyapiaapablH CBHIPTKbI KaOBIKTaphl (IIMCTa-
JIapbl), KYCTApAbIH XYMBIPTKACHI, OCIMIIKTEP/1H TYKBIMbI MBICAJ
OoJta amansl.

ITocTP>MOpHOHBIK faMy Ke3eHiHe a0MOTHKANIBIK cebenmaprrap Ka-
nai acep ereni?

Axcenepanus Jgen HeHi aliTanbl? OHBIH ceOebi Hene?

T'omeocTa3s nem HeHi auTanbr?

AnHabuo3 nered He? OFaH MbIcajaap KeaTip.

§ 46. TamynbIH Kajanbl 3aHAbLIBIKTAPbI.
BuoreHeTukaabIK 3aH. DMOPHOHIAPABIH YKCACTBIK 3aHbI

bapmia kem jkacymiajibl ar3ajap yphIKTaHFaH Oip KYMBIpTKa
’KacymiajiaH (3urora) AamMuabl. bip TUnke TUICTI aF3aiiap TYKBIMBI-
HBIH JaMybl KON >KarblHaH yKcac. bapibIKk xopaasbl xaHyapiaapaa
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SMOPHOHIBIK /TaMy KE3CHIHJEC 1K1 KaHKa— XOop/aa KaJbIliTacaibl,
JKYWKE TYTIKIIECi, aJIKbIMHBIH aJIJIBIHFBI )KaFbIHa JKeJI0e3eK jKa-
pBIKTapHI Maiiaa 6oaabl.

OMBIpTKAJIBUIAPJBIH OacTanKbl JamMy OacKBIIITApPhl ©TE YKCAc
(48-cyper). byn nonennep K. bep tapanbinan sMOpuoHAapAbIH VK-
CacTBIK 3aHBIHJA YCHIHBUIFAH. DMOPHOHIAPABIH YKCACTHIK 3aHBbI-
HBIH JoJneni: “OMOpHUOH OacTamnKbl JaMy KE3€HIHJE€ THIMTIK >KaJTIbl
Oenrinepi >karblHaH e3apa ykKcac Oonanbl”. Op Typil KyHeik
TOIKAa THICTI ar3ajap JaMYybIHBIH YKcac OOJybl— OJIapAbIH KeIin
mbIFy OipiiriHig goneni. KeliHri sMOpUOHABIK AaMyda ChIHBIII-
Ka, )KaHYsIFa, TYpre KOHE €H COHbIHJA >KEKe ar3ara TOH Oenrijep
naMuAbl. DOMOPHUOHHBIH AaMy yaepiciHae OenriiepaiH OeniHyi
SMOPHOHBIK TUBEPreHIusl JSN aTtaiajibl. byl — TYypAiH Tapuxu
JaMybIHJa 9p TYPJIl )KYHEeIiK TOIKa TOH Oerijiep/l KepceTenl.

Ar3a e31HIH J1aMy Ke3€HIHJIe YHeMI1 e3repin oTkipaabl. MyTa-
IUs KYKTUTIKTIH OacTanKbl KE3€HIHJIE aF3aHbIH KYPBIJILICHI MEH
3aT aJMacyblHA 9CEP €TETIH TeHASPAIH ©3repylHe JKeJe/Il.

O3srepren Oenriiep KeWiHr1 JaMy OapbIChIHAAa MaHBI3Abl POJI
oliHaabl. bacTankel xopjaa >KyWKe TYTIKIIECiHIH Maiga O00mybI-
Ha 9CEepiH THUTri3e/il, OHBIH JXOWBIIYbl AaMyabl TOKTaTtaabl. CoH-
NBIKTaH aJIFAIKbl OACKBIIITAFbl ©3TepiCTep JaMy/laH apTTa KajlyFa
SIKW JKOWBITyFa cebern Oomaapl. KeitiHri OacKpIITarbl ©3repicTep
a3 MoH/I Oenrijepre ocep eTil, ar3a YHIiH Taiaanbsl Oenriiepmai
KaJIBIITAaCThIPaAbI )KOHE OYJ1 e3repic TaOUFU TYPJE 1PIKTEIIN OThI-
panbl.

Ka3zipri 3amaH XaHyapJlapblHBIH 3MOpPHUOHIBIK AaMy
OackblIIBIHIA aTa-TeT1HE yKcac OenrijepiHiH naijga 60Jybsl My-
miejaep KYPBUIBICBIHIAFBI dBOJIOIMUSIIBIK KaliTa KallbITITACy bl
KepceTeni. Ar3a e31HIH JaMy OapbhIChIHJIa OIp >Kacymiajibl (3UTOTA)
OacKpIITAaH ©TENl, sIFHU OacTankKbl amM&Oa Topizgaec OaCKBIIITHI
(uoreHeTUKaNbIK TYPFBIIAH KalTallaiiapl. bapma omMbIpTKaIbI-
nappaa, KOFapbl KYPBIJIBICTHI aF3ajiapia ajlJbIMEH XopAa maina
Oomanpl, KeWiH OMBIpTKA CYleriHe aliHalaibl, ajl OJapJblH aTa-Te-
riHge xopaa eMip OOWBI CaKTaJbIIl KajifaH. DMOPHOHABIK AaMy
OappICBIHIa KyCTapaa, CYTKOPEKTUIEp MEH ajam/a ajJKbIM aiiHaja-
ChIHIIA XeT0e3eK OOTabl.
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—' 48-cyper. '

OmvipmKansiiapoazol
MYKbIM YKCACHIBIZBL:

¢ Kroaxanvliap (exuoua);
Kanmanvliap (KeHeypy),
arcyn myskmolnap (0yevt);
HCLIPMKLIUMAD (MBLCHIK);
npuMammap (Mapmuiika),

QA A W N~

aoam.

Anam >MOpPHUOHBIHBIH alIiFalllKbl OACKBIIMITAPBIHIA XXYPEK
KYPBIJIBICH OalbIKTapaikiHe YKcaWapl: Oip KapblHIIA MeH Oip
KYPEKIISAeH Kypajdaabl, KaH aiiHany meHoepi 0ipey Oomanbr. Tic-
Ci3 KUTTEP/1H YMOPHOHBIK Ke3€HIH/Ie Tic maiaa 6onaapl. by Tic-
Tep KBI3BIJIMEKT] KapbIN MBIKOAWABI, YTITUIII, TAPTHUIBIT KETEIl.
JKorapeizia KeNTIpIATEeH MbIcanaap aepoec 1aMy MeH Tapuxu Aamy
opTachIHIaFbl OaljgaHbICTHI KepceTeai. OcbiHay e3apa OailnaHbIC-
TBIJIBIK HEMiC FalbpIiMaapbl Mroiuiep MeH ['ekkenb TapanblHaH
YCHIHBIJIFAH OHMOreHEeTHKAJBIK 3aHJAa ©3 KOpPIHICIH TanThl. Opoip
WHJAUBU] ©31HIH AepOec nJaMyblHAa (OHTOTE€HE3) ©3 TYPIHIH JamMy
TapuxblH (OMOreHe3) KbICKalla KalTalalabl, IFHH OHTOTCHE3]Ie
¢uorene3aiy KpICKalla KalTallaHybl OMOT€HEeTHKAJBIK 3aH eIl
aTtajaibl.

1. | K.bep kaiicbel 3aH1bI YChIHFaH?

2. | OMOpUOHABIK NUBEpPreH U Aen HeHl alTaabl?

3.| buoreneruka 3aHbIH Kaiichl FajabiMaap ycbiHFaH? OHBI MbIcanaap
HET131HJIe TYCIHIIp.



I'EHETHUKA TYPAJIBI KAJIIIBI MOJIIMET

FEHETI/IKA HEI'T3AEPI

§ 47. 'eHeTHKaHBIH 1aMy TapPHUXbI H

I'eneTnka rpekTiH “reHeTHKoc” JIeT€H CO31HEH aJIbIHFaH, OJI
“TyBlIy, KNI LIBIFY  NEreH MaFbIHAHBI OLIIipeni. FeHeTHKa
TepMUHIH FIIBIMFa 1906 XbIIbI aFblImIBIH FaiabiMbl B. beTcoHn

eHri3reH. ['eHeTHKa — aF3ajapJblH €Ki KaCHETIH: TYKbIM
KyaJlay IIBIJIBIK MEeH ©3TePTilTIKTI 3epTTeH Ii.
TyYKbIM KyaJaylmbLIBIK — aF3aHBIH ©3 Oeirijepl MeH JamMy

epeKIIeJIIKTepiH KeJlecl yprnakKTapra eTKi3y KacueTi.

TykbpIM KyaJlayIIbIJIBIK apKbLJIBI TYp HeHOEepiHIaeri 0apiibIk
JKEeKe ar3aniap ykcac Oomaabl. TYKbIM KyajlayUIbIJIBIK >XKaHyap-
JapAblH, 6CIMAIKTEp MEH MHUKpoOar3ajapJblH TYPiH, CYPHbIH,
TYKBIMBIH JXKOHE Oacka OeJrijiepiH ypllaKkTaH-yYphnakKKa cakKTam
©TKI3y MYMKIHAITiH Oepexi.

O3reprimTik — ar3aHbIH kaHa Oenrijepi MEH KacHUEeTTEepiH
KepceTy KalijeTi. ©3reprimTik apKbUIbl TYp HMIEHOEpIHAEr1 KekKe
ar3a Oip-OipiHeH epekiuesieHeni. JleMek, TYKbIM KyajaylIbIJIbIK
MeH O3TeprillTiK — aFr3aHbIH Oip-O0ipiHe KapamMma-Kapchl, Oipak
e3apa OalnanbicThl KacueTi. TyKbIM Kyajay apKblJIbl TYPAiH
OIpKEeJNKiJITiI caKkTajca, ©3TeprilliTiK KepiciHme TYypAl 9p TYpii
eTin e3repreni. bip TypaiH >keke ar3allapbl apacbhlHIAFrbl albIp-
MAallbIJIBIKTap aF3a TeHOTHNIHIH e3repyiHe OalIaHBICTHI OOJIYBI
MYMKiH. O3TepriliTiK CBIPTKHI KaFaaljaapMeH Jie OenrijieHeni.

I'eneTnka FBIJIBIMBI ar3ajiapAa oJiapAblH OelTijiepl MEeH epeK-
MICJIIKTEPIHIH YpHaKTaH-YPIIaKKa 6TylH KaMTaMachl3 €TeTiH “ren”
JIeTl aTaJaThlH TYKbIM KyaJjaylIbLIBIK Oipiiri 6ap ekeHiH aonen-
nern Oepai. AF3amarbl TeHACP Kejeci yprnakKTapra KeOer apKbIIIbl
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Oepineni. benrini Gip ar3anapablH OapJIbIK T€HICPIHIH KUBIHTHIFbI
TeHOTHI JICN aTajajbl. AF3anapAablH Oapina Oenrijiepi MeH epek-
LIEJIIKTEPiHIH XUBIHTHIFB (peHOTHN Aen artainaabl. Tipi ar3anap
dbeHoTHNiHIH KaHIail OOJyBl aJiILIMEH OHBIH TE€HOTHUIIIHE >KOHE
Oenrini Oip AeHreiae ChIPTKBI Kardail ceOemnmapTTapblHa Oaiina-
HBICTHIL.

I'eneTnka FBIIBIMBIHBIH aJIIBIHJA TYPFaH MIHASTTEP TOMEH-
neriae:

— TYKBIM KyaJayIIbUIBIKTBIH MaTSPHUAIBIK HETi3/IePi — XpOMO-
coMajiap MEH TeHASPAiH KYPBUIBICHIH XKOHE aTKapaThblH KbI3METIH
3epTTeY;

— ar3ajlapAblH Oejrijiepli MeH epeKIIeJIKTepiHIH Keyecl yp-
maKTapra OepiyryiH )KoHE JaMy 3aHJBIIBIKTaApPbIH aHBIKTAY;

— anyaH TYPJi GHU3UKaAJIBIK )KOHE XUMHSIIBIK ceOeIIapTTapablH
SCepiHEeH ar3ajiap/la TYKbIM KyaJlaUThIH ©3repIiCTepAiH Mnaiiga 0omy
3aHABIJIBIKTAPBIH allly;

— aJaMHBIH CYPaHBICBIH ©TEYy YIIIH Ka)XKeTTi MOJI ©HIM/I eciM-
JIIK CYPBINTApPBIH, )KaHyap TYKbIMJAApblH, MHKpOar3a ImITaMM-
JTApbIH KacayIblH TUIMI1 9IICTEPiH Taly;

— amaMjaa op TYPJi TYKBIM KyaJlalTBIH aypyjaapAblH ITaiaa
O6ony cebenTepiH 3epTTey, OJApAbIH aJAbIH ajly >KoHE eMJEYy/I1H
THUIM/1 9JIICTEPIiH i311em Tady.

Byn minneTrTepail memy iciHAe TeHETHKa FBIIBIMBI OipKaTap
QJIIC-TOCUIZIEP/I1 TIak JaTaHAbI. OJIap MBbIHaJIAp:

Zlyperen.ﬂemupy Byn oaicTiH MaHBI3ABIIBIFBl YPBIKTAHIBIPY
HOTHIKECIHJIC aJbIHFaH ypIlaKTapja aTta-aHa OeJTiJIepiHIH TYKbIM
KyaJIaWTBIHBIH 3€PTTEYICH TYPAabl.

Hurtoreneruka. byn omic KonxmaHbIIFaHIa aTta-aHa Oenri-
JISPiHIH TYKBIM KyaJlaybIJIBIFBIMEH KaTap XpoMOCOMaJiapJIblH
KYH1 apHaiibl MUKPOCKOIITHIH KOMET1MEH 3€pTTENe/I].

MonekyJasipiabIK reHeruka. byn omic apKblJIbl TYKBIM
KyaJaylIbUIBIKTBIH MaTepHuaaablK Heri3l Oonbin cananatbia JIHK
MeH PHK-HBIH KypBUTBICHI MEH MIHJIET1 3€pTTEIEI].

OHTOreHeTuka. bys omicTiH KeMeriMeH aFr3ajapAblH >KEKe
TaMyblHJAa T€HOTHUN IMEH CBhIPTKBI OPTAaHBIH ceOemmapTTapsbl
FeHOTHUINTIH KaJbITITACybIHA KaJlall 9cep €TEeTiH1 3epTTeeal.
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Il'enHeTukaablK MHKeHepusi. by onicTiH kemeriMmeH Oip ar-
3aHBIH KYHJBI TeHACPIH SKIHIII aF3aFa aybICTHIPBIN OTKI3Yy icTepi
JKY3ere achbIpblIajibl.

I'eHeTHKa FHUIBIMBIHBIH JaMy TapUXbl. | eHETHKA FHIJIBIMBI-
HBIH JaMy TapuUXbIHAAa TOMEHJETi/Iell Heri3ri caThkljaapbl aTan
eTyre 0oJIa/Ibl:

I-catel. '"Menpaenpb xoHe OHBIH 130acapiapbl TapalblHaH
TYKBIM KyaJiay HIBUJIBIK MI€H TYKBIM KyaJjay 3aHJIapblHbIH alllbITYHbI.

2-catpl. T.MopranHbslH XpoMOCOMa TEOPHUSCHIHBIH KacCallybl
JKOHE OHBIH JaMYHI.

3-catsl. ['eHeTHKaANBIK 3epTTEyJiepre XuMus, pusuka, kubdbep-
HETHKA CHSIKTHI FBUIBIMIAPABIH KETICTIKTEpPiH €Hri3y. by carsl
HEri31HEH JJIEKTPOHJIBIK MHUKPOCKONHUSIMEH, PEHTT€HOCTPYK-
TypaJblK HaKTaMa CEK1JIA1 9MiCTep Il maigaTaHyMeH OalIaHbICThI.

'eHeTHKa FHUIBIMBIHBIH IaMyblHa KONTET€H MICTENAIK FaJIbIM-
nap e3JeplHIH JaWBIKTHl YJIeCTepiH KOCKaH. ©30ekcTaHaa aa
FEHETHUKA CcajlaChlHJa KOIITETeH FaJIbIMAApP FBUIBIMHU-3EPTTCY XKY-
MBICTAapbIH XYPTi3T€H >KOHE T'€HETHKa FHIIIBIMBIHBIH JaMybIHA
©31HIK YJIECTepiH KOCKaH. byiapJblH KaTapblHaH akaJIeMUKTEp:
K.A.Mpmip3aes, O.Kanunos, H.Hazupos, C.Mipaxmenos, A.A0ny-
KapuMoB, AOnayimaeBTapAbl XKoHEe OacKajapabl >KEeKe-Japa aran
eTyre O0oJaabl.

TykbpIM KyaJlayHmIBIJIBIKTBIH JIYpETeiey TOCIJIiH maijganaHa
OTBIPBIT 3€PTTEY KYMBICTApbhlH XYPri3y Ke3iHJAe TOMEHJeri
TEHETUKAJIBIK POMI3Jep KOJIIaHBLIA IbI.

[laTteicTBIpy, SFHU OygaHaacTheIpy “X” OenriciMeH OeiliHe-
neHneni. AHanelk ar3a “Q” (Benepa-lllonnanHbIH aiiHACBI), aTa-
abIK ar3a “d” (MapcThlH KaJKaHbl MEH Hal3acel) OearimepiMen
OciiHeneHenl. ATallbIK KOHE aHAJBIK aF3ajapAblH ajlabiHa “P”
opmi (areiHIIa “Parents” — aTa-aHa JiereH MarblHaHBI OlIaipeni)
KoWbLIaAgbl. ATanblK-aHaAJIbIK aF3ajap MEH JAypereusepie naijaa
OomatelH rameTanap “G” opmimeH Oenrineneni. Jypereiiney HOTH-
JKECIHAE allblHFaH OipiHmi ayperei ypnak — I, exkinmi gyperei
ypnak — I, )koHe Tarbl COJl CHUSKTBI pOMi3fepMeH Oerineneni. “t™
opni nateiHma “d@unuo” ce3iHEH aJbIHFaH, OJ Oajanap JereH
MarbIHaHbl Oinaipeni. bipinmi ypnak (F)) nypereinepai 10MuHaHT

9 — buomnorust, 9-chIHBINT
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SIKH PEIIECCUBTIK TOMO3UTOTAJbI ar3ajapMeH OyJdaH1acThIpy KaiTa
— TanaayiblK OyJaHIacTBIpy HEMece feKKpocc aemn artananbl. by-
JlaH anblHFaH ypnak t; Typinae Genrineneni.

1. | TykbpIM KyaJlaylbJIBIK JIeN HEeH1 aiTaabl? Mpicangap HeEri3iHIe
TYCIHIIP.

2. | ©3reprimTik Jien HeHi auTaabi?

3. | 'eneTukaHblH naMy TapuXbl KaHAal careliapra OesniHeni? Opoip
caThIHBI CHIIATTA.

4. [ TeneTuka calacklHJa FEUIBIMH 3€PTTEYJIEp KYPTri3reH ©30eKCTaH-

JIBIK FaJlbIMJapaaH KiMaepai 6imecin?

§ 48. I'Mengeas 3anaapbl. MOHOrMOPHATIK OyIaHAACTBIPY F

JKbIHBICTHIK KoOerosie OenriiepAiH OipHelle ypriaktap Oapbi-
ChIHJa TYKBIM KyaJayIIbUIBIFBIHBIH HETI3T1 3aHJBIIBIKTAPbIH aj-
Fam peT uex rajbiMbl I'perop Menaens 1865 xbuibl KapusijiaraH
eni. OHBIH 3epTTeylepi Kon yaKbITKa IIEHiH Aypbic OaraimaHOai
keanai. 1900 xbiiel Menaenps 3epTTEyJiepiH yll ipi Faasim [
ne @pus, E. llepmak xone K. KoppeHcTep KaliTa Tayblll )KOHE
oexitin Oepai. CornabikTaH 1900 XbIJT OMOJIOTHUSIHBIH KaHa Tai-
Jla OOJFaH cajlachl— FeHEeTHKara HEri3 CajJblHFaH KbLJI JIEN €CEel-
teneni. I Mengens o3 Toxipubenepin acOypmakineH oTkizal. byn
OCIMJIIKTEPIiH TYpJiepl Kem, ojlap KaKChl cUNATTaJFaH TYKbIM
KyaJiayIbUTBIK, OeJruiepiMer O0ip-OipiHEH epekiieseHenl. MoceeH,
OHBIH TYJJIEpl aK >KOHE KbI3bLJI, cadarbl OWIK >KOHE ajlaca, JOHAEpi
capbl JKOHE JKacChlJ, TEric siku OypiCKeH TypJsepi 6ap. MiHe, ocChl
KacHueTTepiHiH opOipl oCchl Typ HIeHOEpiHAE TYKBIM Kyaaalbl.
AcOypiiak e37ITriHEH TO3aHaaHabl, Oipak MIETTEH TO3aHJAAaHYbI J1a
MYMKIH.

MeHaenp TeKCepyaiH THOPUIOIOTHUSIIBIK 9ICIH — aHBIK Oelri-
JiepiMeH Oip-OipiHEeH epeKIlIeJIeHIN TYpaThlH aTa-aHa (opMaiapblH
OyJlaHIaCTBIPY OJICIH KOJJAAHJBI )XKOHE OaKbIJIaHBIN >XAaTKaH
OenrijepaiH OipHemle ypmnakKTapja Kajau KaJlibIllTacaTbIHBIH
3epTTEIl.
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MeHaeab 3epTTereH acoypmakTbhlH TYKbIM
KyaJlaylibLIbIK OeJrijepi

benrinep JlomuHaHT Penieccun
JIOH TiIIiHI Teric OypickeH
JIoH Tyci capsl JKACHLT
T'YJ TYCi KBI3BLT aK
cabaK Y3bIHIBIFBI Y3bIH KBICKA
JIOH MiMIiHI J)Kall KaOBIK OyBIH/IBI KaOBIK,

On 6GoxkaM xKacay >KOJIBIMEH OCIMIIKTEPAiH 9p TYpii
OenrinepineH OipeyiH sku Oip-OipiHe KapaMa-Kapchl OipHemie
Oenrimepai aXpIpaThld aJIAbl Ja, KE3EKTECIN KeJeTiH OipHeme
yprnakTapaa Kaiaai O6onaTelHBIH Oakbinangbl. MeHIEIb TIXKIpHU-
OenepiHiH MaHBI3ABUIBIFBI 3C€PTTEIIIN KaTKaH OCNrijepaiH OapibIK
JKEeKe ar3aliapJa KOepiHyiH eJIIIeMi KaFblHaH aHbIK €CeITeyiHIe
Oousbin TabbIIanbl. by oFaH TYKBIM KyallayMIBUTBIKTAaFbl OeNTiii
eJIMEM/IIK 3aHABIIBIKTApAbl OCHTIJICI ajlyFa MYMKIHIIK Oepi.
MeHnaens KOJJaHFaH TOCII — THOPMATEY SIKU OyIaHAACTBIPY Aen
aralajipbl.

KanpinTer sxargaiima Oip xkyn Oenrici OOWBIHINA ©3apa IIYFBII
epeKIIeJICHEeTIH ar3ajlapAbl OyJaHIacThIPYIbl MOHOTHOPHUATI
OynaHaacTeIpy jen araiabl. Exi skyn Oenrisiepi OoWbIHIIA €peK-
IIEJCHETIH aTaJbIK JKOHE aHaJIbIK ar3ajapAbl OyJaHIaCTBIPYIbI
AUTUHOPUATI OyAaHAACTBIPY JCHAl, al YII XOHE OJaH apThIK
OenriJiepiMEeH €peKIIeJICHETIH ar3anap/bl OyIaHIaCThIPYIAbl HOAU-
AUTHOPUATI OyTaHIACTBIPY €N KYprizenl.

Monoru6puarti oynanaacreipy. bip xyn Oenrici OolbiHIIa
EpEeKIIEICHIIT TYPAaThlH aTajbIK >KOHE aHAJIbIK aF3ajap]bl OyaaH-
IacThIPy MOHOTHMOPHUATI OyIaHIAACTBIPYFa KaTalbl.

TykpIM KyajlaymbUIbIK 3aHJIapblH Tadaayabl MeHaeslb MOHO-
ruOpuaTI OynaHaacThIpy/iaH OacTajbl.

KpI3b11 Tyl acOypmiakThl aK T'yJal acOypIliakiieH OymaaH-
acCTBIPY, caphbl JOH1 acOYpIIaKThI KbI3bLI JOH1 acOypuIakneH Oy-
JTAHJIACTBIPY MOHOTUOPHUATI OyaHacThIpyFa MbIcas 0oja ajajibl.

JloH1 capsbl koHE KachblLl acOypirakTap OyaaHIacThIPhLIICA, COJ
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capel JKachlI KBUITBID  QypicKeH

- @ - @
P (ata-aHa)

A a B b
Mamertanap capsl JKBIITHI],

OydaHIaCTHIPY HOTHIKECIHJIE aJIbIHATBIH OipiHII yprnakK rudopumi-
Tepaig 0opi capwl moHal Oonaasl. Kapama-kapcel 6enri (AoHIepaiH
JKaCBUIABIFBI) YKOUBLIBIN KeTeai. CoHman-ak qoH1 TeTic )KoHe Oypic-
KE€H OCIMIIKTEP ©3apa OynaHmacTelpbuIrania, Oipinmi ypnak (F))
Teric MoHAI OOJIFaH, KbI3BLI KOHE aK TYJIAlI acOypriakTapabl e3apa
Oynanpacteipranga, F, (6ipiHmi OybIH) KBI3BLI T'YJIIl OOJIBI.
MennaenpaiH OipiHIII yprakK THOpHUATEPiHIH OIpPKEIKIIIrT OCHI-
Jama monenaeHreH. JloHaepaiH capbl peHIHEH KypaJjraH Oenri
’)KacblI PEeHHIH IIBIFYbIHA KOJI KOMMaWIbl KOHE F, THOpUATEPIHIH
0opi capsl (01p TYCTi) OOIBITT KaJIa Ibl.

benriniH KoFfaphsl TYPYbl AOMHUHAHTTBIK, aJl )KOFapbl TYPaThIH
O0eri IOMHUHAHTTBIK Oestei nen atananabl. MeHaedbaiH OipiHmri
3aHbl — JOMHUHAHTTHIK 3aHbI IKU OipiHmIi OybIHAA OipTYPJIiJIiK
3aHbI eIl aTaJIaabl.

KapacTtbeIipbliran MbIcajiiapaa AOHHIH capbl, TEric IMIiHIEpi,
T'YJAIH KBI3BIJI TYCI AOHHIH >XaChlI TYCIHE, aJl TETICTIT1 OypiCKeH
TYpiHE, TYJIAIH aK peHiHEe JOMWHAHTTHIK, IFHH YCTEMIIK €Tei.
Kapama-kapcel, sruu F -ne xepinOeliTin Oenri peyeccuemik denzi
nen aranaabl. JJOMUHAHTTHIK OCNTijiep YJIKEH OpINTEepPMEH, MbIca
yuriH (A), aJ1 pereccuBTiK Oeri Kimri opinmeH (a) OeariJieHei.

Erep ar3a reHorumiHze eki Oip Typii reH Oap OoJica, oHmam
arza como3uzomansvlK azia neiiiHeail. I oMo3uroTalblK ar3a JIo-
MHUHAHTTHIK (AA siku BB) sku peneccuBTik (aa ssiku bb) kyiige
0oJaIbl.

F, (GipiHwi ypnak)



| VI BOJIIM | TEHETHUKA TYPAJIbI XXAJITIbI MOJIIMET | 133 I

Erep rennepain Oip-OipiHEH allbIpMaIIBIIIBLIFLI Oap OoJica, SFHHA
Oipl TOMWHAHTTBHIK, €KiHIIICI peneccuBTik (Aa sk Bb) Oolca,
MYHJIaii TCHOTHUIITI aF3a reTepo3MroTaJIbIK aF3a JICM aTajiajibl.

MenaeabaiH OipiHmi 3aHbBIH TOMEHJIETiASH TyciHAIpyTe 0O0-
Jaapl: erep Oip Xym OeNriciMeH €peKIeIeHETIH TOMO3UTOTAIBIK
arzajap eszapa OymanmacTeipblica, F, rubpunrep ara-ana arsa-
JapbelHbIH O1p OenriciHe uelnik etesl, GEeHOTUIITIK KOHE T€HOTHUIITIK
JKarblHaH Oipzei Oonaapl. AcOypImak ©CiMAITiHIH JIOHI peHi (capbl
YKOHE »KacbhbLI) MEH JQHIHIH MillIiHi (Teric koHe OYpiCKeH) TYpJepiH
OynannacTeIpbln, F, OybIHBIHAA abIHFAH HOTHIKENEPII KOPEMI3.

Menneabain exkinmi (0earisepai axsipary) 3aHbl. Erep
reTepO3UIrOTANIBIK Xaraanaarel F, OybiHgapel ©3apa OynaH-
nacTeIpblIca, exinmn Oysiaaa (F,) axbeipany KyObLIbICHI OaliKama-
IBI: ©31HJIE aTa-aHaJlapbIHBIH CKEYIHIH Jie Oenrijepi 0ap eciMIik-
Tep OeNTiIl caH KaThIChIH A TTaia 00JaIbl.

Anperaran Tubpuarepaiy 3/4 Geliri JOMHUHAHTTHIK Oenrire, 1/4
0eJTiT1 pereccuBTiK Oenrire ne OOJIBII IIBIFaIbL.

I'eTepe3uroTansik ar3agapabl OyJaHIACTBIPY HOTHUIXKECIHIE
aJIblHFaH yphnakTapAablH Oenrini Oip 6eisiri JOMHUHAHTTHIK Oe-
rizepmi, anm 6acka OeJriri perneccuBTiK Oenrigepai kepcereni. byn
yaepic 6edrijiepaiH aKbIpaJiybl JEI aTajaaabl.

Ceiitin, Oys 3aH — MeHAenbaiH eKiHII 3aHbl OOJBINT Ta0ObIIa-
TIbI, OJI TOMEHACTIACH TYCIHAIPIJIEal: TeTepO3uroTa KymiHJaeTi eKi
F, OyesiHabl e3apa OymanaacTeIpy HOTHXKECI eKinmi Oywsinaa (F,)

KbI3bII akK

3 o
MameTtanap o

KYnriH

g
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TOMEHJeriaeil epekuieneHeni, ¢enorun OolbiHIIa 3:1, TeHOTHUD
OoiipiHIa 1:2:1. F,-ne aneinran ar3ayiapiblH 25 %-bI TOMO3UTOTa
KyHinge noMUHAHTTHIK (AA), 50 %-b1 TOMUHAHTTHIK Oesri OOWBIH-
mra rereposurora (Aa), 25 %-1 peneccuBTik Oeari OOMbIHIIIA TOMO-
3urora (aa) 6omagbl.

Ilana TOMUHAHTTBIK. MeHACIbAIH ToXipuOenepinme
acOypmak AOHIHIH capbl TYCi acChIJ TYCTiH YCTiHEH, TYJAIH
KBI3BIJ TYCi aK TYCTiIH YCTIHEH TOJBIK JOMHHAHTTBIK €TEl.
Bipak Taburarta KeiiOip eciMIiKTEep MEH XaHyapliap e3apa
OygaHOacThIpbIJIFaHAa opKamaH Oip KYOBIJIBIC KepiHE
oepmeiiai. Kelige OymanmacteipyFa KaThICKaH aTa-aHa Oenrinepi
Iypereuiaepae apajiblK Kylae TYKbIM Kyajaaybl MyMKiH. ['eTepo-
3UTOTa yJanajgapiarbl Oenrijgep keOiHece apaiblK Oeiriiepre
ue OGomanpl, SIFHU JOMHUHAHTTHIK I1aja Oonybl bIKTUMal. Te-
MEHJE HaMa3MaMIyJd OCIMIITiHIH €Ki TYKhIM KyaJlalTbIH TYpPiH
OymaHIacTeIpy HOTHXKeJepi KepceTinreHn. OmapabiH Oipeyi-
HiH TYJJIepi KbI3bLJI, ajl €eKIHIIICiHIKI — akK. BipiHmi ypnak
JKacymajgapblHbIH OapibIFbl KBI3FBINI TYJi, SIFHU apajblK TYpIe
Oosanbl.

Erep anpraran OipiHin OybIH KBI3FBINI T'YJIAI ©CIMIIKTEp ©3apa
OynaHaacThIphIIICA, eKiHII OybIHAAa (PEHOTUIITIK KOHE TeHOTHUITIK
karbiHac 1 : 2 : 1 6onansl (49-cyper).

éaa

( 49-cyper. ] Hamazwameynoezi wiana 0oMuHaummolK,
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[[lana MOMHHAHTTBIK, SFHU apajblK TYKBIM KyaJiayIIbIJIbIK
KYJITBIHAW KUJAETIHIH TYCIHEH, KYC KaybIPCBHIHIAPBIHBIH KYPBI-
JIBICBIHAH, aHJIaJIy3 TaybIFbl KayBIPCHBIHBIHBIH TYCIHEH XOHE
anamaapaarbl OMOXUMHUSIIBIK OenTriiepacH Oailkamabl.

Taagayasl OyraHaacTeIpy. MeHIeIIb 3epTTETeH MOHOTHOPHUATI
OyIaHAAaCTBIPYABIH TOJBIK JOMHHAHT KYHJAE TYKbIM KyaJiaybIHIa
OipiHmIi OybIHAA anblHFAaH OynaHmapAblH (GEHOTHUIIHE Kapau
OTBIPBITI, OJIAPJIBIH TSHOTHITIHIH TOMO3UTOTa HEMECE T'e€TEPO3UToTa
€KEHIH aHBIKTay KHBIH. Bbysn yIIiH TE€HOTHIII aHBIK €MeC af3a
cay TOMO3HUTOTaAJBIK KYWJETri perneccuBTI ar3aMeH KalTa
OymangacTeipbliansl. Tandaynel 6yoanoacmelpy nen OipiHIII
OybIH OymaHIapabsl TOMO3UTOTaA PEIECCHUBTI aF3ajlapMeH KalTa
OyaHIaCTHIPY aWTHLIAIBI.

Erep nomuHaHT ar3a romo3urora 0oJica, oHJa OipiHIIl OybIHIa
Oip TypIiik OalKanagpl, SFHU 0OJIHY OOJIMaNIbI:

AA x aa
I'ameramnap A a
F Aa

1
Erep Oipiami OysrH rerepo3urora 6osica, oHma (GEHOTHI TICH
reHoTurl 6oubiHma 1:1 KareiHacTa OOJIIHIN MIBIFY KY3€Te acabl.

Aa X aa

/
I'ameranap A a a

F Aa aa

1

Bbynnmaii HoTHXKE aTa-aHa ar3ajapablH Oipeyl reTepo3urora eKe-
HiH, OJIaH €Ki TYpJil TaMeTa naiaa O0JaTbIHBIH aWKBIH JTOJICIIICH/TI.

I'ameTasap Ta3zajabi¥bl runorTe3acbl. MeHICIbIIH MIKIpiHIIE,
TYKBIM Kyajiay (dakTopJiapbl THOpUATEP TY3LITSH Ke3ze OeiHin
KETIenai, cCol e3repMereH KyHhmae caktananabl. Kapama-kKapcsl
Oenrinepre wme OONFaH ara-aHa aF3ajJapblH OyJaHIACTBHIpYJdaH JKa-
canran F, rubpur e31HAe OChl €Ki KapaMa-KapcChl: TOMHUHAHTTBIK
JKOHE PEIIECCHUBTIK Oenrijepai KaMTHUIbl. JKBIHBICTHIK KOOCHe Y-
MaKTap OpTachIHIAFLI OalIaHBIC XBIHBICTHIK JKacylajap — rame-
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Tajlap apKblJIbl Ky3ere acaipl. OpOip rameTa XKyIn TYKbIM Kyalay
OenrinepiHiH Tek OipeyiHe FaHa ue O6onagbpl. ¥pbIKTaHYy YAepiciHae
€Ki pereccuBTIK Oelrire me raMmeTaHbIH KOCHUTYbIHAH PEIIECCUBTIK
oenrinep ¢peHoTunte Oalikamaabl. JJoMUHAHTTHIK Oenrinep/i e3iHe
’)KMHaraH HeMece Oipl JOMHUHAHTTBHIK, €KIHIIICI PELECCUBTIK Oen-
rijiepre ue eki raMeTaHbIH KOCBUTYbl JJOMUHAHTTBIK Oelrici 6achiM
ar3aHbIH JamybiHa ceden O6omaabl. CeuTir, F2 OyBbIHJIa PEIICCCUBTIK
Oenrici 6ap ar3a TOMeHJeri eki mapT OoWbIHIIA maiaa Gomans: 1)
erep THOpUATEpJEe TYKbIM Kyajiay Oenriiepi e3repmereH Kyiae
cakTaJca; 2) erep >KbIHBICTBIK JKacylajap (rameTajap) aajieabaep
J)KYOBIHBIH TeK OipeyiHe raHa ue Oojca. MeHaelnb reTepo3urora-
JBIK aF3ajapabl e3apa OymaHAacThIpFaHAa, OeNTiIepAiH aXbIpa-
JyBIH TEHETUKAJBIK JKaFblHAH raMeTaliap Ta3aJbIFbl XKOHE ojap
anjenb TeHAepiH TeK OipeyiH o3iHJe caKTal KaJIaThIHBI apKbLIbI
TYCiHAIpin Oepi.

TYyKbIM KyaJaymblLJIBIKTBIH HUTOJOTUAJBIK Herizjaepi.
MeHnens raMeTaiap Tas3ajblFbl TUIIOTE3aChIH TYCIHAIPIN OepreH
Ke3JlepJie MUTO3 Typalibl, TaMeTajap/blH AJaMybl )KOHE MEWO03
JKaMJIbl 911 emTeHe MajliM emec eni. Kaszipri ke3je mUTOJIOTrus
JKETICTIKTEpl apKblJIbl MeHaenb 3aHIapbl MBIKTHI ITUTOJOTUSIIIBIK
Herisre ue OOJIbI.

OciMIiIKTEp MEH KaHyapJapAblH OpKaMWChICBIHAAa XPOMO-
comanap Oenriai 6ip menmiepae 6omansl. OHail 60y YIIiH KO3
aJIbIMbI3Fa KEJITIpEeHiK: 3epTTEJI KaTKaH ar3aja HeOopl O1p KyIl
XpoOMOCOMa, aJl TeHJIEp OCbl XpPOMOCOMAaHBIH O6JIiKTepi OOJICHIH.
JKyn renpgep roMoJiorTel XpoMocoMaliapaa opHajiackaH. Melosna

0’:

OIgEANEE

MameTtanap l

Mametanap

*ﬂ
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TOMOJIOTTHI XpOMOCOMaJIapbIH dpOip )KyObI TaMeTanapaa OipeyacH
KaJlyblH OHaM TYyCiHCe 00JiaJibl, erep cCoHaail 6onranga, rameTaiap-
na opOip kynTa OipeysieH T'eH KajiaJbl. MOHorH6pH;[T1K 6y;[aHﬂa—
CTHIpyda 6CJII‘IJIepI[1H OeoJiHyiHIH UTOJOTUSIIBIK HET13/1epi — MeH-
03 HOTHIKECIHI€ TOMOJIOTHSIBIK XpPOMOCOMAaJIapAblH Tapalybl JKOHE
rarIoOMATHIK JKBIHBIC YKacylIaJlapblHbIH Maiiga OOMyhI.

AdJiesb renjaep. AcOypimak AoHAEPl PEHIHIH capbl KOHE Ka-
CBIJI T€H1, TYJ PEHIHIH aK >XKoHE KBI3bIJI TYCT1 OCNT1JIEHTIH TeHI,
Tarbl Oackajap kynrapra karaapl. JKyn reHuep annens cenoep
nen atananbl. Jlemek, acOypiiak AoHIEpI PEHIHIH capbl KOHE Ka-
CBbLI TeHJEpl— aJliieJib rerjaep (anjenpaep). AJenb reHaep ro-
MOJIOTTHI, IFHU XY XpoMocoMaliapAa OpHajacajbl, COHBIH caJija-
pBhIHAH MEHO03 yAepiCiHAe oap op TYpJi raMeTajiapra eTil KeTe/i.

1.[ Mennenp rameTanap Ta3ajbIFbl TUIIOTE3AChIH CHITATTAN OepreH
Ke3Jle HeHJIeH HopceJiep 911 alKbIH eMec e1i?

2.| ComMaTuKaJBIK KacyliajaapJaarbl 0apiibIK XpOMOcoMasapablH
caHbI KaHaal Kyhae 6omanpr?

3.| Monorubpunri OynangacTeipyaa OelriiepAiH ailKblHIaJTybIHBIH
LIUTOJIOTUSUIBIK HETi3/iepl HeJIepJeH TypaJibl?

§ 49. 6-3eprxaHaJBbIK kyMbIic. MoHOrMOpUATI
OyalaHAACTBIPYFa KATHICTHI MJceJieJiep/i meury
s -

1. TaysiKTapaarbl T'YIATOPi3Al TOXK AOMHHAHT (A), KapanallbIM Tox
peueccunTi (a). Toxipube x)y3iHAe T'YATOPi3Al Toxki Oap TayblKTap MEH
KapanaibIM TOXKJ1 9TEmTEPMEH OylanaacToipbuiabl. T Oynanaapabin henorumi
MEH I'eHOTHUI KaHgan 6omansr?

a) erep I', e3apa Oynannacreipeuica, F,-nen kannai HoThxke KyTyre 6onaani?

o) I, xapamaiibiM TOX/11 dTEMITEPMEH Oy1aHIaCThIpbLICA 111e?

2. KossHnapaa >KYHHIH KaJblIThl Y3bIHABIFBI JOMUHAHT (B), KbICKaabIFbI
petieccuBTi 6enri (0) 6osbin caHamaabl. TOMEHAEr TEHOTUITI ar3anap OyaaHac-
TBIPBUTFAHIA KaHIall (PEHOTHUIITI ar3anap aIbIHAIBI?

B6 x B6; BB x bb; Bb x BB.

3. Kpi3aHak xkeMiciHiH KbI3blI Tyci (A) capbl TycTiH (a) ycTiHeH
MOMUHAHTTBIK eTeli. Toxipube Ke3iHAe TO3aHOAaHYIIBI MEH TO3aHIaHIBIPYIIIbI
ar3ajlap KbI3bUJI TycTe OojaTblH, Oipak ojap OymaHIacThIpbUIFaHIA 74 KbI3bBLI,
Ya capel TYCTI KbI3aHaK naiaa 0omajabl. ATalbIK-aHAJBIK ar3ajnapibid koHe t
OyZaHIapAblH T€HOTHUIIIH aHBIKTA.
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4. T'oMo3UroTa KO3aHBIH OHIM OYTaFbIHBIH IICKTEeJIMEereH (S) jKoHE IIeK-
TenreH (S) niminaepi e3apa OynanpacTeipbliabl. T, kone T, ypnakTeiH renoruri
MeH (DEHOTHUIIIH aHBIKTA.

h

§ 50. /Iu- sxoHe mouruOpuATi OynaHaaCTHIPY.
MenaeabaiH YIIiHII 3aHbI

~

Ar3anap Oip-OipiHEH oTe KeIlTereH OeJrijepiMeH epeKIie-
JeHin Typanabl. EKi XOoHE oJaH apThIK OeNrijepaiH TYKBIM
Kyajiay 3aHJABLJIBIKTAapPbIH JUTHOPUATIK XKOHE MOJUTHOPHUITIK
Oy/1aHJaCThIPY apKbUIbI 3€pTTEyre OOIaabl.

JAurudpuarik iKM NOJUTrHOPUATIK OyaaHIACTBIPY JEMN €Ki
HEeMece OJIaH Jia KOIl )KyN OeJIT1JIEpIMEeH €PEKIIeJICHTeH aTa-aHa aF-
3aJlapblHBIH ©3apa Oy/laH1acyblH aiiTaMBbI3.

JAuruOpuarik OynaHaacyabl TEeKcepy YIIiH MeHJelb €Ki Kyl
OeJiriciMeH: JIOHIHIH peHl (caphl >KoHE KAaChLJ) >KoHE IMimiH1 (Te-
ric >xoHe OyabIp) OOJIFaH roMO3UroTa KYWiHAET1 acOyplIaK eciM-
JIKTEepiH OynaHaacTeipAbl. AcOypIiak AoHIHIH capbl peHl (A) xKoHe
teric mimiHi (B) 1oMuHaHTTHI, )Kachll peHl (a) )KoHe OYpiCKEeH
mimiHi (b) perneccuBTi Oonaabl. 9pOip ©ciMAIK Olp TUNTEri rameTa-
napjaa xacaiabl. MyH1ali raMeTaap/blH KOChIIybIHAH aJIbIHFaH
HOCUIIIH 09pi OIpKeJiKi, SFHU Capbl-Teric 0OJIagbl.

Bipinmi 6ybsIH TUOPUATEPIHIE Op XYM ajljiedb T'€HAECPlH TEK
Oipeyl FaHa TaMeTajapfra Tycin Kajgaabl. SArHu OipiHIII Melo3
OesiHy HOTHUXKECIHZEe A reH B renmen Oip rameTrara siku b reHMeH
TYCYyl MYMKIiH, coJ CUsKThl A reH B reamen siku b reamen Oip
rameTara Tycyl MYMKIH.

Opb6ip ar3aa eTe KoIl KbIHBICTHIK Xacymaiap Ty3iiaedi. Cra-
TUCTHKAJBIK 3aHJIBLIIBIKTAp OOMBIHIIIA, OpOIp TUOPUATE TOPT TYPJIi
(25 %-nan)— AB, Ab, aB, ab rameranap maiga 6onanbl. ¥phIKTa-
HY YJepiciHae Oip ar3a rameTaljiapbl €KIHIII ar3a rameTrajiapbIMeH
Ke3JIelicoK yuibipacybl MYMKiH. MyHbI [leHeT TOpke3iHIH Kop-
JIeMIMEH OMN-OHaW aHBIKTal ajaMbI3. [IeHeT Topke3iHe TOpU30H-
Tajgb OOWbIHIIA Olp ar3a ramerajapbl, BEpTHUKaJIb OOWBIHIIA TOP
KO3JEPJ1H COJI >KarblHAa €KIHII aF3a raMeTajaphbl >Ka3blaaabl. Al



| VI BOJIIM | TEHETHUKA TYPAJIbI XXAJITIbI MOJIIMET | 139 I

TOpPKe3Jep ilIiHe raMeTajap KOChIJIybIHAaH maijaa OoJIFaH 3UTO-
TanapJblH TeHoTuni x)a3buiansl (50-cyper). F, O6enrici 6ap arzanap-
bl peHOTUN OOMBIHINIA E€CEMTEIl IIBIFY 0T OHAN.

I'mbpunrep denorun OGo¥bIHIIA TOPT TOINKA OeiiHeni: 9
capwi-Teric; 3 xacwli-Tteric; 3 capbl-Oyabip; 1 kacwlI-OyabIp
rubpunrep naiiga 6omnaasl. Erep opbip Oenrimep GoibpiHIIA
OeJIiHY/I1 €CeNTEIl IIBIFAaThIH O0JICAK, Caphl JIOHHIH CaHbI YKaCBLJIFa,
Teric MimiHHIH caHBl OyapIp mimiHre Kaparaunmaa 3:1 Goiaisbl.
Ceoiitin, aurubpuartik OyaaHAacTeIpyaa 9p kym Oenrinep Oacka
)Kym Oenrinepre OailjaHbicnaraH KYHJe J19J1 MOHOTHOPHUITIK
OymaHIacyaarbiiail OeiHyre Tyceml.

¥prikTany OapbIChIHJa raMeTaJapAblH Ke3/IeHCOK YIIbIpacy
MYMKIiHAIT1 OopiHe Oipaeii. [lalina 6ojFaH raMeTtajaplblH

Ara-aHa ar3a e X .
50- cyper.
BB aabb

Acoypwak, ocimioizinoezi 0aHHIH Fameranap
myci MeHn RIWIHIHIY MYKbIM
Kyanaybl.

bipini Oybi

AB ab
' !
(F)

AaBb AaBb
l'ameranap Q Q | |
s a@

_ AABb
Exinui Gysia ‘ é‘:}} ‘ é‘:}l

AABB

(Fz) AABb Aabb AaBb Aabb
AaBB AaBb aaBB aaBb

Aabb aaBb aabb

e 8886
L AaBb
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3UTOTaJIapbIHAA TEHACPAIH 9P TYPIIl KOMOWHAIUAIAPHI ICKE acabl.
JlurnOpuntik OynaHaacyaa TeHACPAIH Op TYPJl KOMOHHAIMSJIaphl
HOTHXeciHAe OenrijepaiH aepbec KyHae yJaecTiplyiyi, erep
KYIT ajjenab TeHAEP 9p TYpJil TOMOJOTTBIK XpoMocomalapaa
opHaJlacKaH OoJica FaHa iCKe acaJbl.

MeunnenbsaiH YIIiHIOII 3aHBl — OeJrijepain aepOec kyiae
TYKbIM KyaJiay 3aHbl JICT aTajiajbl.

MeHaenpaiH YIIiHII 3aHbIH TOMCHACTIICH TYCIHAIPY MYMKIH:
€Kl SIKM OJIaH apThIK KYIT KaWIibl OEJIrijepIMEH a)XbIpajblll Typa-
THIH aTa-aHa ar3ajiap e3apa OydaHJacKaHOa, TE€HIEP JKOHE COFaH
caii O6enrinep Oip-OipiHEeH nepOec YPhIK Kyaaanabl.

Mennenb 3aHAapblH NaijaanaHbin, OediHYA1H Olpiiama Kyp-
JIeNl TYPJICPIH VI, TOPT >KOHE OJIaH Jla KOIl KYII OelrijgepiMeH
epeKIIeIeHEeTIH TuOpuATepAeTi OOJIIHY KaFaalapblH Ja TYCIHYTe
6onanpl. Erep ara-ana ar3acel Oip Kyn O€NriciMeH epekllIesieHCe,
eKkiHmi OysrHaa Oeniny 3:1, an aurubpua 6ynangacyaa 9:3:3:1 ka-
ThIHACTa OeyiHy OalKalia Ibl.

[Monmurubpuarepaeri ramMmeTaJlapAblH KaJIlbl CAHBIH €CEITey
¢hopmynacel — 2n, n — TE€HOTHUIITET1 I'eTepPO3UroTa KYII I'eHJie-
piHiH caubl (Aa) rubpuare 2' Typai ramera; AaBb rubpuare 4
Typai 22 Tunreri ramera Ty3ijgeni. AaBBCc— tpurubpuare 8
TYpJ1i 2° TUNITET1 TaMeTa maijaa 6oaabl.

AHAJIMTUKAJBIK OyaaHaacTeipy MeHens 3epTTeyi OOUBIH-
11a TYKbIM KyaJaylIbUIBIKThI 3€pTTEY1H THOPUATEY TICLIl OOJIBIN
caHaianbl. JIOMUHAHTTBHIK FeHIe Ue (PEHOTUITIK ar3ajlaplblH TIe-
HOTHUIIL TOMO3UTOTa KU T'€TEPO3UTOTa €KCHITIH aHBIKTAy MYM-
KiHAIriH O0epMelai. by ymiiH aHBIK eMec IeHOTHUINTI ar3a Tasa
TOMO3HUToTa KYHIHJEr1l pEerecCcuBTIK aFr3aMeH KaWTa OyaHjac-
THIpbLIAAbl. AHAIUTHUKAJIBIK OyTaHIacThIPY €Ki Kym Oenrici 0oii-
BIHIIIA T€TEPO3UTOTa ar3ajiap/ia TOMEHIeriaeil 0oaabl:

F, AaBB x aaBB
AB AB aB aB
aB AaBB  Aass aaBs aaBB

MyHnpa¥ OymaHmacTeIpyJaH ajblHFaH ruopuarep Oip-OipiHEeH
aMBIPMAaIIBIIBIFBL 0ap TOPT TYPJl ¢peHoTun Ty3eai, KaTbicel 1:1:1:1
Ooabl.
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1. | AuruOpuarik OymaHIacTeIpy JeTeH He?

2. | Aurubpuarik OymaHaacTeipyaa MeHAebIiH Kalchl 3aHAapbl
)Ky3ere acaabl?

3. | AuruOpuatik OyJaHIacCTHIPYABIH €KiHII1 CaTBIChIHJIA HEelle
TYPJTi KOMOMHAITNSI KY3€eTre achIpbhIIaIbI?

4. | AuruOpuarik OymaHIACTBIPYABIH €KIHIII caThIChIHIA (HEeHO-
TUIITIK KOHE NTeHOTHUIITIK KaTblHAC KaHaail 0onaab?

§ 51. 1-mpakTukajJbIK cadak. Aurudopuarik
OyZ1aHJAAaCTBIPYFa KAaThICThI MaceJieJiep HIelLy

1. Kpi3anak sxeMiciHiH goMaiiak mimidi (A) aaMypT Topi3ai IMiIIiHTe
(a), xp13611 TYCi (B) capwl Tycke (B) momuHaHT Ooyansl. TemeHmeri
FeHOTHITI KbI3aHAaKTap KaHIal raMeranap Ty3eTiHIH aiiT: a) AABB;
o) AaBB; 6) aaBB; B) AABG; 1) AaB6; 1) AaG06; e) aab0.

2. Ko3aubpiH eHIM OyTarsl mEKTeIMETeH (S), TYITOXK Il KabIpaKTaphl
capreII-IMMOH TycTi (YY) TilriHi eHiM OyTarbl MIEKTENTeH (S), TYJITIXKIL
JKarmbIpaKTapbl alblK capbl TYCcTi (y) HmimiHiMeH OymaHIacTHIPBUIFaHIA,
1/4 OeJiKk MIEKTEJNTreH OHIM OYTaFrbl, TYJTOXIl >XambIpaKTaphbl
CapFBIMI-JIMMOH TYCTi, 1/4 O6JIiK MIEKTEITeH OHIM OyTaFrbl, TYJITIXKAI
JKarbIpakTapbl CapFBINI-JIMMOH TYCTi, 1/4 0OJIiK MEKTeJIMETreH ©OHIM
OyTarbl, TYJATIKII JKambIpaKTapbl allblK capbl TYCTI XoHE 1/4 Oeiik
MIEKTEJITeH OHIM OYTaFrbl, TYJTOXK/I KalbIpaKTapbl allblK Ccapbl TYCTI
eciMIKTep ajiblHFaH. BynaHaacTeIpyFa KaThICKAH aTajbIK JKOHE aHAJBIK
MIIHASPAIH TEHOTUITIIH aHBIKTA.

3. AcOypmakThlH Y3bIH cabaKThl, aK TYJTIXKI1 >KanbIpaKTapbl 0ap
MimiHI KbICKa ca0aKThl, KBI3BIJI T'YJITOXK/I KambIpakKTapbl O0ap Typi-
MeH Oynannacteipburraniaa, T -me 120 y3biH cabakThl, KbI3BLI T'YJITIK-
KanbIpakTel, an F,-ne 720 ecimaik naiaa 60ammL:

a) I, meme Typni renorunke ume Gomaaw? 9) F, meme Typii
ramera Ty3eni? 0) T,-nmeri eciMaikrepain Helleyi y3bIH CabakThl, aK
TYJITOXOKAIBIPAKTHI 001a1b17

4. Kap0OpI3 TYHHEriHiH goMaliak ITiIIiHI COMaK MiNIiHIIiCi YCTiHEH,
JKaChIJI MAJIEKTICI TEHO1a mybap MoJeKTicl YCTIHEH JOMHHAHTTBIK
)kacaiiapl. OHBIH HoMasiak IIyOap IimriHI MEH COTIaKIIa >Kachil IMIMTiHi
Oynannacteipeuiran. T -ne 120, an ,-ne 960 ecimaik naima 6011b1:

a) arajblK MEH aHalbIKThIH, T Men T -HiIH reHoTtuni mMmen gpenorunin
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anbikTa; 9) t, weme Typai ¢enorun Tyseni? 6) onapablH apachiHaa
’)KachlJl TYCTI, COMaKula TeHOT muIiHAICl Heey?

5. AcOypuiak AoHiHIH capbl Tyci (A) xacelia Tyci (a) YCTiHEH,
KbUITBIPABIFBL (B) Oypickenairi (B) YCTIHEH, I'YJIATOXK/1 KanblparblHBIH
KbI3blJ1 Tyci (C) ak TyciHiH (C) YCTIHEH AOMHUHAHTTBIK €Tell.
Temenneriieil reHOTUNTEr1 NiMITHAEPAl OyJaHIAaCThIPY HOTHIXKECIHAE
naiiga 6oJFraH acOypIIaKThIH T'€HOTUIIH aHBIKTaHAap:

a) AaBo6Cc aab0cc;

9) AaBBCC aaBBCec.

§ 52. 7-3eprxaHaJbIK ;KyMbIc. KO3aHbIH, KbI3aHAK
MeH HAMA3AMIYJIiH TO3aHIaHY HOTHKECIH
repoapuii HeriziHae 3eprTey

A\ o

KyMBICTBIH MAaKCATBI: OKYIIbLIAPABIH TYKbIM KyallayFa THUICTI OiiMIepiH
repOapuiiyiep HeTi31H/1e MbICBIKTAY.

KasxkeTTi KkaGabIKTap: KO3aHBIH, KbI3aHAKThIH, HAMA3MIAMTYJIJIIH Op TYpii
cypbinTapblHaH JAadiblHJalFaH repOapuiiiep, KO3aHbIH aK, KOHBIP, Cap¥bII
TYCTi, HayaT TYCTI TaJIIBIKTaphbl, KbI3aHAKTBIH Op TYPJIi MIIIIHAET] XKoHE peHJeri
JKeMicTepi.

KyMmpicThIH Gapbichl: OKylIsIap yu Tonka Genineai. Opbip Tom xeke
eciMiKTep OOMBIHIIA )KYMBIC iICTEI, )KYMBIC HOTHIKEJICPIH jKapHusJiall, KOpFau Ibl.

1.|KpI3aHaK ©CiMIiriHIH 9p TYPJi CYpBINTapbIHBIH repOapuidyiepid 3epT-
Te. JIOMUHAHTTHIK, PCIICCCUBTIK OCNTiJIEpiH aHBIKTA; cabak, )KaIbIpak,
’KeMIC MM HAEPiH 36PTTE )KOHE CAIBICTHIP.
2./Ko3a eciMIiri"iH oap TypJil cypblnTapblHaH JaiblHIaJFaH repoda-
puiinepin Tekcep. JJOMHHAHTTBHIK, PEIIECCUBTIK apajblK OeyrijiepiH
aHBIKTa. TadIIBIKTHIH PSHJICPIHIH Op TYpJii 0oy ceOeOiH 3epTTe.
3.| Hama3maMrya eciMaiTiHiH KBI3bLJI, aK, KBI3FBIII Tyl CYPBIIITAPbI-
Ha repOapuiinep Herizdinne Oakpinay oTki3. Cabak, Kamblpak, Iy
KYPBUIBICBIH CAJIBICTHIP.

JKyMBbIc HOTHIKENEepl HEeri3iHJe TOMEHJEeTl KeCTEHI TOJITBIP KOHE MICEJIeHI
IIeII:

Ocimi . JIOMUHAHTTBIK PeneccuBTik ApanbIK Kyiize malina
CIMZIK TYp1 oenri oenri OomnareH Oenri
Koza

Kri3anak

Hamasmamryn
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53- §. Aitesnib emec reHaepain e3apa dcepi H

["Menaenp amKkaH TYKBIM KyaJayHIbUIBIK 3aHJIBIIBIKTAaPhI
ar3ajaplblH opOip Oenrici TeK ’KalFbl3 T€HHIH oCepiMEH FaHa
TYKBIM KyaJiayblHa KaThICTHI JKaFdaiaapabl KapacThIPaibl.

Ar3anapaplH 0acka /1a KONTEreH TypJiepi, CYphIIITapbl MEH
TEKTEpiHErl OeNnTiiepaiH TYKbIM KyaJayblH 3€pPTTEY HOTHKECIHIIE
TeHJIEP KBI3METIHJET1 jXKaHa 3aHJBUIBIKTAp allbUIIbl. AF3allapaarbl
OenrisiepaiH 6acblM KOMIIUIINHIH TYKbIM Kyajaybl TeK Oip IeHHIH
eMec, OipHelIe ajuiejb eMeC TeHACP/IiH KbhI3METIHE OalIaHBICTHI
EKEHIIT] JTOJIEIIIEHT].

Benrinmepain OipHemie Xy ajieib eMeCc TeHACPAlH e3apa
ocepJyecinm TYKbIM Kyaljiaybl TOMEHIErigeu Typiepse Ooysl
MYMKIH:

— TEeHAEPAIH KOMIUIEMEHTaPJIBIK dCepl (KOMIUIEMEHTAap);

— TeHJAEPIiH AMUCTATUKAIBIK (AMHUCTAa3) XKOHE IMOJIUMEPIIK
acepi (monumep).

Iengepain Ke3eKTidiriHe ca (KOMIJIEMEHTAPJIIBIK) 9cepi op
TYPJIl ajjiesbre THUICTI TeHAepaeri keitbip OenrinepaiH naMybIHa
O0ipa3 nmepbec ocep etrymeHn Oipre, oap Typuai ¢dopmana e3apa
ocepneceni. Hotmxkene ar3zama keiOip OenriHiH AaMybl OipHemIe
reHHiH O0akpuiayblHAa OoNaAabl. MbBICalIbl, TAYBIKTBIH TOXK1 op TYPJIi
TYKBIMAApbIHIA Op TYpJil minriHge 6onansl. byn Hopce eki xyn
TE€HHIH ©e3apa ocepliecyl HOTHIXKECIHe Xy3ere acanbl. [ eHaepaig
apHalibl KOMOWHAITUSACHI APKBUIBI TOKACP TOPT TYPIIl O0aibl, SFHA
)kail (aabb), Oypmiak Topizai (aaBB sxkm aaBb), xxaHrak Topi3ai
(AABB sixku AaBb), rynre ykcac Toxaep (AAbb, Aabb) (51-cyper).

I'eHoTHIITE amenb eMec TeHASPAiH e3apa dcepiecyl HOTHXKE-
CiHIe ar3aja >kaHa OCNTriHIH JaMybl TeHIECPIH KE3eKTUIITiHEe cal
(KOMTIIIEMEHTAaPJIIBIK), SSFHU TOJBIKTBIPYIIBI dCEpi JIeT aTaiajbl.
I'eapepnin MyHAaW ocepi XOml MICTi, aK ryJial OypHrakThl e3apa
OynaHIacThIpyJdaH da alKbIH KepiHeal. AnbIHFaH OipiHIIl OyBIH
KBI3BLI TYCTi OOJ1abl.

Bipiami OybsiHIa e3apa OydaHIAaCTHIPBIIFaHAA €KiHIII OyBIH
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orcail (aabb),

oypuax mapizoi (aaBB sxu aaBb),
orcanzar mapizoi (AABB siku AaBb);
eynee ykcac (AAbb siku Aabb).

l 51-cyper.

Omeut maxcoepiniy mypinepi:

SERS INVIN

ecimaikTepae 6eminy: 9:7 KaTbIHACBIH/A, IFHU O1p (PEHOTUNTIK ChI-
HbITT (9/16) KbI3b1I, ekiHmIici (7/16) ak, T1eMeK COHFbI KaThIHACHI 9:7
Oostagpl. ATa-aHa eciMOiKTepaiH reroTuni — AAbb kxone aaBB,
oJIapJIbIH OpKaMchIChIHAA OipeyaeH NOMUHAHTTHIK (A sku B) ren
O0ap. bys1 TOMUHAHTTBIK TE€HIEP YKEKE-)KEKe T'YJITe KbI3bII peH Oepe
ajaMalabl, COJ YIIIH aTa-aHa acOypIIaK ©CiMIIKTEPiHiH Tyl aK 00-
nansl. KoMmieMeHTapiablK TYKBIM Kyajayda (EHOTHUIITI TYpFblIaH
Oeniny t,-ne 9:3:3:1, 9.7, 9:3:4, 9:6:1 xareiHacTapaa 60nasbl.

I'engepain e3apa 3nucra3s dcepi. Penoruninge 6ip TOMHUHAHT
TCHHIH aJUIeJIb €EMEeC SKIHINI JOMUHAHT TeHIe YCTEMIIK €Tyl 2nuc-
ma3 nen atananbl. by 3aHABIIBIKTHIH MOHIH TaybIK TYKBIMIAPbIH-
na (TypiHIE) KaybIPChIH TYCIHIH TYKBIM Kyajaybl MBICAJIBIMEH Ka-
pacTheipaiiblk. KaybIpCchIHIaphl aK TYCTi €Ki TaybIK TYKBIMIAPBIHBIH
(enoTum O6ip Typsai Gosica na, omapabiH Oya Oenri OoWbIHINIA Te-
HOTHUIITCPIHIH CaH aJlyaHJAbIFbl aHBIKTAJJIbl. MYHBI TEKCEpy YIIiH
eKeyl JIe aK KaybIPCBhIHJbI TAaybIK TYKBIMJIAPbl OyIaHIaCThIPhIIIbL.
F.-ne Gapabik TUOpuUATEPAIH KaybIPCHIHAAPHI aK TYCTiI OOJaabl.
F,-rubpun ypriarsIHIaFBl OTEHITEP MEH TaybIKTap e3apa OyaaHma-
CTBIPBUIBII, aJbIHFAH €KI1HIIl ypHakK KaybIpChIH TYcl OOMBIHIIA €Ki
(penoTunTiK TOMKa GesiHeTiHI OakbuTaHAbl. Omapasiy 13/16 Geiri
aK KaybIpCBHIHABI, 3/16 Oeiiri Kapa KaybIPpCHIHIABI TayBIK-OTEIITEP
€KEHIIT1 aHbIKTaJIbI.

CeiiTim, €Ki aK KaybIPCBhIHJABI TaybIK TYKBIMBIH OyaaHgac-
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TBHIpYJlaH aJbIHFAaH GKIHIII ypIiakKTa >kaHa Oenrire (KaybIpChIHBI
Kapa TYCTI) ue ar3ajiap naijaa 0o Ibl.

Taysixk Tykbeimaapeigaa [iCC, IICC,IiCc, iicc, Ilce, licc reno-
TUIITEP KAayBIPCHIHHBIH aK O0onyblH KamTamachid eteni. 11CC,iiCc
TEHOTHUIITEP KayBIPCHIHHBIH Kapa OOJIybIH KamMTaMachl3 eremi. Ta-
YBIK TYKbIMJIapbIHJIa KaybIPCBIHHBIH akK-Kapa OOJybl €Ki JKYI a-
JIeJIb eMec, reHaepre OannanbicThl. Onapabiy OipiHii kyosr — Cc
reni. byn rennig nomuHaHTTHIK ajeini (CC) xkone (Cc) kyuiHIae
KayBIPCHIHHBIH Kapa TYCTi OOJIlybIH KamMTaMachl3 eTedi. by res-
HiH (CC) »KaFIaibl KaybIPCHIHHBIH aK OOJyBbIHBIH HET131H KaJalbl.
OraH anienpb emec ekiHmi kym reH [-1 6onca, C-c TeHHIH KbI3-
MeTiH Oackapanbl. bysn ren mHrudurTop nen aranansl koHe I, Ii
KarnaiimapbelHa KayblpcblHFa Tyc OepeTiH (C) reHiHiH KbI3METiH
TokTaranael. Hotmxkene C reHi reHoTurTe 60jca aa, KayblPChIHHBIH
Kapa 00JybIH (PEHOTHUNTE KOPCETE aJIMAUJIbI KOHE KaybIPChIHHBIH
TYycCl aK KyHiHae kananael. CelTin, ajyienb eMec T'eHJICp/IiH e3apa
AMHUCTA3 dCEepiHJAEri TYKbIM KyajlayblHAa Ja OyJdaHIacThIPbIIFaH
yprnakKTapjia, aTa-aHa ar3acbhlHJa kaHa Oenrijep mnaima OoJiaabl.
I'ennepain TOMHHAHT AIIHCTa3 dCEPIHECH P, yprmarernma 13:3,
12:3:1; an peneccuBTi snucTa3na 9:3:4 KarplHAChIHAA OOJIIHY XKY-
3ere acajpbl.

1.| 'enpepniy e3apa ocep eTyi KaHIal Typiepre oemiHexi?
2.| T'erepaiH KOMIJIEMEHTAp ocepi JiereH He? MpIcaiiapMeH TYCIHIIP.
3.| Dnucras aeren He? Mpicanaap KeaTip.

§ 54. I'enaepaiH MOJINMEPJTIK KIHE KOIKAKTHI dcepi ‘ ‘
A y i

I'engepain moaummepJiik acepi. Amienb emec OlpHeElIe T'e€HHIH
Oip GenTiHIH JaMyblHa YKcac ocep €Tyl— reHaepaiH moJuMep-
Jik ocepi geniHeni. I'eHaepaiH MOJIUMEPIIIK dcepl ar3ajgapAblH
MeJIIIePIiK 6enrinepiH)1e Ke3aeceni. Mpicasbl, KaHyapJiapAblH
caJIMaFrbl, OCYi, ecuv[zuKTepmH 0O0¥ibI, TayBIKTapAbIH KYMBIPTKA
KOIOBI, ipi Kapa CYTiHIH MeJIepi MEH MaWJIBUIBIFBI, ©CIMIIKTED
KYpPaMbIHAAFbl JOPYMEHJEp MeJIIIepl KOHE 6acKaﬂap. Menmep

10 —buosnorusi, 9-ChIHBI
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OeNTijepiHiH 1aMy IOPE)k,eci OFaH 9Cep €TETiH MOJIUMEPIl TeHAep
caHbIHA OalmaHBICTHI OOTadbI.
I[Monumepai anram pet mBes FaiabiMbl HUubcoH Diie 3epTTei.

O OupakabiH KbI3bUT (A A A A ) KoHe aK (2,a,a,@,) CYpbINTapbiH

e3apa OynanpacTteipbin, F,; ecimaikrepin anaasl (52-cyper). Fi-ne
reHJIepAiH peHl KbI3FbIm Oonabl. F; e3apa OymanmacTeipbiiibin F,-
JIeT1 ©CIMAIKTEp AOH pPEeHiIHe Kapai 5 tomka OesiHemi. OmapabiH
MOJIIIEPJIIK KAThIChl TOMEHAeTiiel: |1 KbI3bl1, 4 ambIK KbI3bLI, 6
KBI3FBIIT, 4 allIbIK KBI3FBIIT, 1 aK JOHI1 ©CIMIIK.

[TonuMepaik TYKBIM Kyajay KyMYJISITHBTI XKOHE KyMYy-
JSITUBT1 eMec TypJiepre Oenineni. KymyasaTuBTi emec nmojiau-
Mepus KoOiHece carajblK OenTiJIiep/IiH TYKBIM Kyaliaybl JTOMU-
HAaHT TCeHJEPAIH caHblHA OallJIaHBICTHI OOJIMaraH Kyuae KepiHic
Oepeni. Memmiepaik OenrijaepaiH TYKbBIM Kyajdaybl KyMYJISTHUBTI
MOJIUMEPUSI apKbLJIBI Xy3ere acagabl. KyMyJIsTUBTI ImoJuMe-
pusna OynaHaapaarbl OCITiHIH Op TYPJi JEHTEHIe aaMybl
JIOMUHAHT TeplepAiH caHblHa OaWmaHbBICTHI Oosanbl. Kymyms-
THUBTI NOJUMEPHsIa TEHOTUNTIK KaTbhIHAC Fz—z[e 1:4:6:4:1, an
KYMYJIITUBTI emec noiumepusiga 15:1 kareiHackiHAa 60Ja IbI.

[Monumepusi apKbpliIbl TYKBIM Kyajay 3aHABIIBIFBIH 3€pPTTEY-
JIIH MaHBI3BI 30p. AF3ajapAblH, aTall aWTKaHIa, 6CIMIIKTEp MEH
YH# JkaHyapJapblHBIH ajlaM YIIiH maiaaibl eJmeMIIiK Oenriiaepi

52-cyper. KpI3b11 p Ak
X
o . o . Al Al AZ AZ al al aZ aZ
Buoait 0ani mycininy myxoim
KpI3FbI1T F, A a A a
Kyanayol (noaumepusi). 1% %
Al AZ Al a2 alAZ al aZ
A . A 5 KBI3BLIT AIIBIK KbI3BLIT allIbIK KbI3bLIT KBI3FBLIT
AIAIAZAZ AIAI AZaZ AI aZAZAZ Alal AZaZ
A1 az AIIbIK KbI3bLI KBI3FBIIT KBI3FBIIT alllbIK KbI3FBIJIT
AlA]A’.’aZ A]AlaZaZ Ala] AZaZ A]al aZaZ
al A 5 AIIbIK KBI3BIJI KbBI3FBLIT KBI3FBIIT alIbIK KbI3FBLIT
A8 A A, Aa A8, a,a,A,A, a,a,A,a,
a] az KBI3FBIIT allbIK KbI3FBIIT alIbIK KbI3FBUIT aK
Al a1 A2 a2 A] al aZ aZ a] al AZ aZ al al aZ aZ
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reHJep 9CepiMeH TYKBIM KyallaWIbl KoHE HamMuabl. MoceneH, yi
KaHyapIaphIHBIH CaJMaFbl, CYT Menmepl MEH MaMJIBUIBIFBI, KbI-
3pUIIIAIaFbl KAHTTHIH Menmepl JOHJ1 JaKblIaapiAarbl MacaKThIH
Y3BIHABIFBI, )KYTEPiHIH YJIKEH-KIIIUTIr )XKoHE Tarbl Oackamap.

I'engepain kem kakThl dcepi. bip rerHin OipHeme OeNTiHIH
IaMybIHA 9Cepl A€ aHbIKTallFaH. by naeiomponusa nen aranaibl.
[Ineitorponusi TaburaTrTa KEH TapajfaH opi aca MaHBI3Ibl. byn
KYOBUITBIC ©CIMAIKTEp MEH JKaHyapJjapAblH KOIl TeHiHAe Ke3Aece/Il.
Mpricanbl, TEHETUKAIBIK JKaFbIHAH JKaKChl 3€pTTENTEeH apo3oduia
MIBIOBIHBIHBIH KO3JIEpIHJIE TTUTMEHT OOJIMaybIH OCJTIJICUTIH TeH
YpHak »)aJFacThIpyabl KEMENTe/a1, KeHOip 11IK1 MYIIeJIepAlIH TYCIHE
ocep eTell )KoHEe eMIpiHIH KbICKapybiHa ceden 0oJiabl.

I'ynnai ecimaikrepae ryiaaepAiH KOO KBI3BII TycTe OOJIybIH
KaMTaMachl3 €TeTIH I'eH oJIapAblH cabarbl MEH OyTaKTapblHBIH TOK
KBI3BLI TYCTI OOJybIHA TiKejel OaiyaHbICTHI. TaybIKTapaa, Moce-
JieH, OylipalaHFaH KaybIPCBIHABI TYKbIMIAp Ke3aeceni. MyHmai
KaybIPChIH TayBIKTBHIH JCHECIHE KaObIChIT TYpMaiabl, keOiHece
CBhIHBIN KeTenl. TaybIK NeHEeCIHEH ChIpTKa KOm >KbLIy TapaJjajibl,
TaMmak CiHIpY, )KYPEK-KaH TaMbIpiapbl KbI3MeT1 Oy3bL1aabl. MYHBIH
OapibIFbl TAYBIKTBHIH YPHAK KaJJIbIpy KaCHETIHE KOHE OMIpiHE Kepi
ocep erei.

Keit0ip renaepaiy MmiIeHOTPONTHIK 9CEPIHEH ar3aJarbl op TYP-
JI1 MYIIEJNEPAiH AaMybIHJIa YJIKEH e3repicTep Oojaabl, HOTHUXKE-
Jie oJiap >XOWbIIazabl. MYHOal reHlIep J1emaiovlK, sSiFHU araTrka
aJIbIll KeJIeTiH TeHAep Jen aTtaiaabl. MbIicaiabl, ThHIIIKaHAapAa
)KYH TYCIHIH capbl XoHE Kapa O0oiysl Olp KYIl ajijiejib TeHIep-
re (A-a) 6aiiaHBICTBI. By reH perneccHBTIK TOMO3UTOTAJBI (aa)
Jkaraaiaa O0osica, THIIKAH YKYHIHIH peHi Kapa O6omaasl. JKyHi capbl
TYCT1 ThIIIKAHAAp OpKallaH TeTepo3urotanbik (Aa) kargaiga
Oomanpl. Capbl THIMKAHAAPABIH 1ITIHAE JOMHUHAHT TOMO3HUTOTa-
nel (AA) Typiep myiaem kesaecrnedai. OHbIH cebebi — KYHHIH
CapBUIBIFBIH KaMTaMachl3 €TETiH I'eH JOMHHAHT T'OMO3UTOTaJbI
JKaraaia aF3aHblH KOWBIITYBIHA aJIBIT KEJeTl.

TeMeHieri TOXKIpUOCHIH HOTHIKECI MYHBIH J9Jiejli OoJiajibl.
Toxipubene capel, reHOTUNTI (Aa) aTa-aHa THIIIKaHIap e3apa Oy-
naHaacTeIpblIbl. OnapAblH ypHarblHIa capbl )KOHE Kapa TYCTI
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THIIIKaHAAp maiiga 6osabl. bipak olapablH eameMaiK KaThIHACKI
onerrteriment 3:1 emec, 6onkim 2:1 Gomawsl. MyHBIH ceb6ebi nomMu-
HAHT TOMO3UTOTAJBI (AA) THIMKaHIap YMOPUOHABI JaMy KE3CHIH-
Jie-aK KBIpbLIbIO KeTedi. JleMek, TOMO3urora JOMUHAHTTHIK T'€H
JIeTAJIABIK KaCUETKE We, SIFHU aF3aHbIH JKOWBIITYBIHA aJIBII KEJEIi.
Op TYpial ©CiMAIKTEepAiH, )XKaHyapJiapJblH, MUKpOaFr3ajdapablH
TYKBIM KyaJlayblH 3€pTTCYy OOWBIHINA TeHETUKA A )KHHAJIFaH YIKCH
MaTepuagaap TeHICPAiIH KaH-)KaKThl 9CE€p €TCTIHIH IOJICJICH 1.
I'ennepain e3apa koHE KaH-KAKThI 9CE€p €Tyl OOMBIHIIIA KEITIPiJi-
FeH MAJIIMETTEep MEH Oakbliayjap ar3aHbIH TYKBIM KyajlayIbITbIK
HEri31i— reHOTHUIITIH TaObuFraThl TypaJibl OlIIMIepAl TEPEeHACTYTE
)kon1 amanel. ['mbpua yprnakTarbl 06JI1HY MOJIMETI T€HOTHITIK
J)KOJIMEH Oip-OipiHeH OeJiHEeTiH XoHe JAepbec Typae TYKBIM Kya-
JIAUTBIH TeHASPACH Kypajalabl aeyre MyMKiHAik 6epeni. CoHbIMEH
Oipre TeHOTHUIT TOJBIK OOJabl )KOHE OHBI KeHOIp TeHAEP/iH >Kau
FaHa MEXaHUKaJBIK )KUHAFBI JICM KapayFa OoJMaiigbl.

A¥3a OenrijiepiHiH AaMybl KOIITEIe€H TeHJCP/IIH e3apa dcepiHe
OaltnaHpICTHI OOJIa/Ibl. OPOIp I'eH ar3aHbIH O1p emec, OJJIKIM KerTe-
reH OeNTijepiHiH JaMybIHA KaH-)KaKThl 9Cep €TE/l.

I'enmepaiH MOJUMEPITiK TYKBIM KyaJlay IBUIBIFBIH aJFall PeT Kahichl
FaJIBIM 3epTTEreH?

I'eHnepAiH MOJUMEPIIK TYKBIM KyaJaylIbUIBIFbIHIA (PEHOTHUTITIK
’KOHE TeHOTHUIITIK TYPFBIJIaH KaTblHACTAp KaHaai 601aapl?

3. | I'ennep/ig KON )KaKThl OCEPIHIH MaHbBI3bI HEJICH TYPabl?

4. | Tenanepnin e3apa ocepiHiH MeHaenb 3aHAapblHAH KaHJau
allpIpMaIIbUTBLIKTaphl Oap?

§ 55. 2-npakTUKAJBIK cadakK. AJLjIeJIb eMec IreHIepaiH
e3apa dcepiHe KaTbICThI MdceJiesiep 1enry

hL.__ A4

1. TaybIKTBIH >KaHFAKTOPi311 TOXKI1 NIIIIHAEPIH KapanaiblM TOX1
oreulneH OyJaHIacThIpFaH/1a TOMEH/IET1/IeH HOTHKE aJIbIHFaH:

a) taysikTap MeH oremtepAid 50 %-bI )kaHFaKTOPi3aAl Toxkail, 50 %-bI
TYJATOPI3AI TOXi; 9) OapiIbIK TaybIKTap MEH OTEIITep >KaHFaKTIpi3.i
ToXa1; 0) TayblKkTap MeH ortemitepaiH 50 %-bl HOKATTOPI3Al TOXKIi;
B) TaybIKTap M€H oTemTepAiH 25 %-bl rynropisai, 25 %-bl HOKATTIPI3/1d,
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25 %-bI )XaHFAKTOPI31i, Tarbl 25 %-bl KapammabiM TOXKAI OonraH. bynaH-
JacThIpyFa KaTbICKaH TaybIKTap MEH OTeIUTEep/iH xkoHe T -nypereiinepain
TCHOTHITIH aHBIKTA.

2. Komr micTi acOypmiak eciMIiri TyJITKAL KanbIpaKTapbIHBIH KbI3bLIT
OOJNyBI €Ki ajjieib eMeC JOMHHAHT T€HHIH OCEpiHEH >Ky3ere acaipbl.
Jurerepo3uroransl KbI3BUI T'YJAlI KOII MiCTiI acOypmiak €Ki ajjieib
eMec TeH OOMBIHIIA TOMO3HWIOTAJIbl aK Tyl KOII MiCcTi acOyplIakmneH
OynaHIacThIpbLIFaH. AnblHFal I’ -/liH reHOTUI MEH (DEHOTUIIIH aHBIKTA.

3. TaybIK KaybIpCBIHBIHBIH TYCTi Oonybl C renine OalIaHBICTHI.
A OyJ TeHHIH penecCHBi C-HBIH TYCKE KaThIChl Ooimaiabpl. backa
xpoMocoMana opHanackaH | reni C reHiHe JOMUHAHT OOJFaHIBIKTAH,
KaybIPCBIH aK TYCTi 6omanbl. A i redi C reHine ocepiH TUrizoeimi.

Temenaeriiell TEHOTUNTI TaybIKTap MEH dTemTep OymaHaacThIphLICA,
I -ne taybIKTapabIH Tyci Kanaai 6onaapr?

IiCc X iicc; IICC X IiCec.

4. Ko3aHBIH KYJITiH KOHE JKachlJl TAJIIBIKTHI KeJiJiepi OyaaHaac-
THIpBUIFaH. ' -71€ KylriH TalmeIKThl Oylanaap KETUIN WbIKTEL. T, Oynan
©3JIiriHeH TO3aHaaHFaHzaa, I',-1e Herizinen KyJriH, imiHapa >XachbLl
JKOHE OTe a3 MeJIIep/ie aK TaNIBIKTBl ociMAIKTep maiina OosraH. By
KYOBUIBICTHI KaJlaii TyCiHAipyTe Oomaanl?

5. CoOBIKTapBIHBIH Y3BIHABIFE 20 cM XoHE 8 CM KYrepiHiH eKi
cypbIOBI OynanaacTeipbuiFaH. Erep opOip HOMHHAHT IeH COOBIKTHIH 5 CM,
aJl pElEeCCUBTI T'eH 2 CM Y3bIHBIFBIH CUIIATTaca, OHJAl karaaina: a) b -
Jie COOBIKTBIH Y3BIH/BIFBI KaHIIa 0071aab61? 9) 3 JOMUHAHT TeH/II MilliHIep
F',-nmeri 960 ociMaikTin KaHira Geirin Kypansr?

§ 56. I'ennepain OipikkeH Kyiige TYKbIM KyaJjaybl ’

Mennaens o3 ToxipubenepiHAe XOII HICTi acOyplIaK eciM-
JMITiHIH KeTi XYIT TYKbIM KyaJjiay OeNriciHiH ypHakTaH-yprakKkKa
oTeTiHIH OakbuI1anbl. KeliiHHEeH FajlbIMIapAblH FBIJIBIMU 137CHY-
JIepiHIH HOTHIXKECIHAE Op TYPAEri ar3alaplaarbl op TYPJi XKyl
OeNTiNIiepiHiH TYKBIM KyalJiaybl 3epTTeNin, MeHIenb 3aHIbIIbIK-
Tapsl nonenneHai. HoTtuxkene Oyn 3aHAapAbIH KaJMbl CUIIATHI
MoUWbIHAANAbl. bipak KeHiHT1 FRIABIMHU 13J€HYJIEp XONI HiICTi
acOypmakThlH KeloOip Oenrijsepi — OyagaHmacymbl MilIiHi, TyJ-
JIIH peHl TYKbIMaapaa nepoec yiectipinMmeyi monenaeHai. Ty-
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KbIMJIap aTa-aHara yKcaraH Oonansl. bipringen MeHaenbaig
YUIIHINI 3aHbI HETI31HAE MYHIai Oenrijgep kebeiie 6epai. MyHma
ypriaktapaa OenrinepaiH 6eniHyi MeH KOMOMHANUICHIHIA OapIibIK
TeHAep TapalIMaWTBIHABIFBl aHBIKTAJIBI. OPUHE, €PIKTI ar3ana
Oenrijep caHbl 6Te KOIl 0oJajibl. XpoMocoMallapAblH CaHbl OSNTii
MOJIIEPACH acnaabpl. OpOip XpoMocoMajaa ©Te KOIl TeHAep
opHanacanabsl. MyHnail reaaep Oip-OipiMeH OipikkeH renaep aen
atananapl. Onap OipikkeH TonTapabl Kypauael. ['eHaepain OipiKKeH
TOOBI XpOMOCOMAaJIapAbIH TalJOUITHIK >KUHAFbIHA COMKEC Kelei.
Mpeicanbl, agamaa 46 xpomocoma— 23 OIpiKKEH TOII, Apo3oduiana
8 xpomocoma—4 OipikkeH Tom, acOypmakTa 14 xpomocoma— 7
OipiKKEH TOIl OO0JIa IbI.

I'eanep 6ip xpomocomana OonfaHaa, TYKBIM Kyajay 3aHJIbI-
JBIKTaphI XeHiHAeri MoceneHi T. MopraHn MeH OHBIH HIOKIpTTEpi
MYKUST 3epTTereH. Herizinen apo3oduiia gereH KillKeHTal XeMic
MIBIOBIHBI 3€PTTENTeH. byl )KOH/IIK T€HETUKAIBIK 3€pTTEYJIep YIIiH
eTe Komaauibl. /I[po3oduia 3eprxaHana oHanl kebOeliemi, eciMmTan
kenemi: omap +25—26 °C-ga op 10-15 xkynae >kaHa ypnak oOepeni,
TYKBIM Kyajlay Oenrijepi eTe KoM KoHE op TYPJi XpoMocoMasaphl
a3 (IUIIOUATIK caHbl 8) OOmabl.

ToxipubenepaeH aHbIKTalIFaHBIHAAN, Olp XpoMocomazaa op-
HajlaCcKaH reHjep OipikKKeH renaep Oosanabl, SsFHU aepoOec yliec-
TipiiMel, Oipre TYKbIMHAaH-TYKbIMFa oTedi. OFaH aHBIK MbICAJ
OoliplHIIIa Tajgay acaublK. Erep cyp aeHesl KoHE KaJbINThI
KaHaTThl Apo30(duiia MeH Kapa JCHeJl JKoHe KbICKa KaHAaTThl APO-
3o0(una OymaHaacTeIpbLICAa, THOPUATEPAIH OipiHII YpHarblHIAFbI
OapabIK MIBIOBIHAAP CYpP JCHENl XOHE KaJbIIThl KaHATTHI OOJBIII
mbIFaabl. byn eki »xym annenb OolbIHIIA TeTepo3urora (cyp Ae-
HeJl, Kapa JIeHEel KOHE KaJIBINThI KaHaT, KbICKa KaHATThI OOJIajibl.
Ochl aHaMUTHKAJBIK OyJaHJacy Ke3iHJe TUreTepo3urora (Cyp
JICHEJI1 >KOHE KaJBINIThl KAaHATTHI) YpPFaIlbl MIBIOBIHIAPIBI pEllec-
CHUBTIK OeNriuii Kapa JIeHesi KOHE KbICKa KaHAaTThl €p HIBIOBIHIap-
MeH OymaHaacThIpaMbl3. MeHIenbalH SKIHIII 3aHbl HETi31HIe,
TykKbiMaa 4 typai ¢peHoTunTi: 25 % KaJabpllnThl KaHATTHI, CYp Je-
Hetl, 25 % KbICKa KaHATTHI, CYp JIeHeN, 25 % KaJbInThl KaHATTHI,
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Kapa AeHenl koHe 25 % KbICKa KaHAaTThI Kapa JACeHEesl MBIOBIHAAD
any MyMKiH eai. bipak MopranHBIH XYpPTi3Te€H TIXipuOenepinme
MYJiJie Oackaila HOTHIKE aJIbIHFaH.

Bbyn mpicamma Gekpocc OyaaHaacTeIpyda Aypereiaeri cexuiai
TOPTEY €MecC, €Ki TEeHOTHNTIK TOom OeiHINm mbIKTE. OJapabliH
Oipeyi cyp JeHel, KaJbIlIThl KaHATTHI, ajl €KiHIIICI Kapa JeHEeIl,
Kbicka KaHaTThl eni. Kareinac 1:1 6oxasl. byn A-B xoHe a-B
TeHJIepiHIH OIpirin TYKBIM KyaJlaybIHBIH Oenrici 6omareiH. byHmait
TYKBIM KyaJayHIbIJIBIK TOJBIFBIMEH OIpIKKEH KYHAETi TYKbIM
KyajdaymblIBIK Oonbin caHaianabl. Ockl nosiengepre cyiieHe
OTBIPBIT, Mopran OipiKKeH KYiJie TYKbIM KyaJiay 3aHbIH aIllThl.

Mopran MeH OHBIH HIOKIPTTEpi Oip XpomMocoMasa OpHajlacKaH
reaaep keWme Oip-OipiHeH OONIIHTEH KYWAe TYKBIM Kyaliaybl
MYMKIiH €KEeHJIIriH Ae monenaeni. byHslH ce6ebi TOMOJTOTHSIIBIK
XpoMocoMaiapaarbl OIpiKKeH TeHAep MEHO03 ylIepiciHle KPOCCHH-
ropepre OaWaHBICTHI KeWOip OOJIKTEpIMEH ©3apa ajMacaibl.
Omapabl KpOCCHUHTOBEpre ylibIparaH ramMeTajap Jel aTaljbl.
OiiTKeH1 TOMOJIOTUSJIBIK XpOoMoOcoMaliap yKcac OeJIiKTepiMeH
ajMacy HOTHIXKECIHJEe XpoMocomajiap KYPBUIBIMBI TYPFBICBIHAH
KailiTa Ty3ijieai ae, ojlapiarbl OIpiKKEeH TeHAep KPOCCHUHTOBEpPre
OaitmaHbICTHl OOJIIHIN, ©3TepPreH >KaHa BapWaHT OOWBIHIIA ©3apa
Oipireni. CoHbIH HOTHXKECiHIEe OEKpocc OymaHAAacCTBIPy YIIiH
alIbIHFaH aF3a TOPT TYPJl — €Ki KPOCCHHTOBEpTe YIIbIparaH >KOHE
€Kl KpOCCUHTOBEPTE YIIIbIpaMaFaH raMeTa TY3€e/Ii.

bekpocc OynanmacTelpy HOTHXKECiHAe anbiHFaH I, mypereii-
nepain 83 %-bI aTa-aHa aF3achlHA yKcac Ooyagbl /1a, Cyp ACHEII,
KaJbINITHl KaHATTHICH 41,5 %-npI, KapaKOMIKBIT AEHENi, KbICKa
KaHaTThIiChl 41,5 %-ab1 Kypauabl. b .-upiH TEk 17 %-51 rana
KPOCCHUHTOBEP MaWbI3bl JereH aTka me Oonanbl. byHmail TYKbIM
KyallayIIbUIBIKTHl TeHICPAiH maJja OipikkeH kKy#aeri TYKbIM
Kyaaaywl e1 aTaubl.

Ochwl MBICangaH KOPIHIN TYpFaHBIHIAW, CYp TYCTiI AeHE —
KaJbINITHl KAHAT KOHE KapaKOIIKbLI JICHE — KhICKA KaHAT OeNTuIepiH
JKy3€re achIpaThblH TeHACP TYKbIMHAH-TYKbIMFa Oipre eTeni, SFHU
e3apa OipikkeH kyhae Oomanpl. by Oipiry renaepain Oenrur Oip
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XpoMocoMajia OpHajacyblHa OalnaHpIcThl. COHIBIKTAH Meio3a
Oy TeHIep TapalibIll KeTIEeH i, HOCUIIEH-HocITe Oipre eTemai. bip
XpoMocoMajia OpHajacKaH TeHAepaiH Oipiryl MopraH 3aHbl AeT€H
aTHeH OUTiil.

bip-6ipine OipikkeH reHaep TOOBIHBIH CaHbl OenTiiIi Oip Typaeri
XpoMocoMaJlapJblH TaljouJ cCaHblHA COMKec Keneali. 3epTrey-
Jepre KaparaHHa, TeHAEPIiH KalTa KOMOWHANUSIAaHYBIHBIH
cebeb1 coy, Meio3 yaepiciHae TOMOJIOTHSJIBIK XpOMoOcoMaiap
KOHBIOTAMsIJIAHFaHAAa OJapAblH Oenriii Oip malbi3bl €3 O6eJIiK-
TepiH aWbIpOacTaiapl, sFHU Oip-OipimMeH Oymanmacaawsl. bynan
OacTamkblla TOMOJOTHSJIBIK XpOMOcOMaJapablH OipiHOe
OpHaJIaCKaH T'eHJEep CHJII dp TYPJIi TOMOJIOTHSUIBIK XpOMOCOMasapFa
oTin KeTeTiHl aHbIK Oomanpl. Oap KaiiTa KOMOWHaIMsIaHAIbI.
Op TYpJi renaepaiy OyaaHaacy MaWbI3bl J1a dp TYpJi Ooabin
Kanajabl. bysa onapablH apachlHIarbl KAIIBIKTHIKKA OaWJIaHBICTHI.
I'engep xpoMocomama Oip-OipiHE KaHITAJIBIKTHI )KaKbIH OpHajacca,
OynaHIacKaH Ke3/1¢ COHINAJBIKTBI a3 OeJjiHenal, Oipiry mopexkeci
Jie alTapabIKTai >xorapbl Oonaabl. OiiTkeHi OyHAa XpomocoMmalap
op Typii GenikTepiMeH anmacaAbl koHE Oip-OipiHe >XKaKbIH
OopHajackKaH reHuaepaig Oipre 6omy mMyMKiHIITI kebeieni. Ocel
3aHABUIBIKTApFa HETri3AeJIil, TeHETUKANIBIK TYPFBIJIaH KaKCBhI
3epTTENIreH ar3ajapjJa XpomocoMalapAblH T€HETHUKAaJBIK
KapTachkl )xacanraH. benrimi Oip Oipiry ToObIHAa €HT€H Te€HIEPIiH
opHanacy OeliHeci TeHEeTHKAallbIK KapTa jaen araianbl. Kaprana
opOip XxpoMocoManarbkl TeHAEepAiH OpHajacy TopTiOi, omapablH
caHbl, Oenrici, apacelHAaFbl KAIIBIKTHIK KepceTijeai. Mpicalbl,
apo3oduina mbeIOBIHBIHBIH 4 XpoMocoMmacbkiHAa 500 reHHiH
OpHaJIaCKaHbI aHBIKTAJIFaH.

JApo3o¢duna mbIOBIHBIHIA TOMOJOTHSIIBIK XPOMOCOMalIapabliH
[aTacybl >koHe OOJIKTepiHIH ajMacybl TEK ypFallbLIapblHAA FaHa
Ooomanwl. Epkex mibiObIHIapaa Oyi1 catbl OOJIMaiIbl, COHABIKTAH 1a
oilapaa Oip XpoMocoMaja OpHajdacKaH TeHAEPAiH Oipiryi TOJBIK
Oipiry Ooxawim canananbl. Ocbl cebemnke opai, aHAJTUTHUKAIBIK
OyJnaHmacThIpyFa TEK YpFallbl MILIOBIHAAPAI ally KePeK.
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Menaens 3aHAapbl OOWBIHINIA AHAJTUTUKAIBIK OydaHIacTHIPY
eTKizinrenae OipiHmi OysIHAAFBI KaTBIHAC KaHIall OoyFa THic?
HenikTeH TeHEeTHKAaNBIK TOXIipuOeaep ©TKiI3y YIIiH KeOiHece
JIpo30oduia 5XeMic IILIOBIHBI aJIbIHAIBI?

3. | TonbIK koHE MmIana OIpiKKEH KYHJIe TYKBIM KyallayIIbUIBIK JeyAiH

ce0e0i Henme? ['eHeTHKAIIBIK KapTaJlaH HeJlep KOpiHic TarmKaH?

§ 57. /KbIHBICTBIK FeHeTHKA |

OpraHuKadblK 9JeMAE XBIHBICTHIK alblpMaIIbIJIBIKTAPABIH
maiiga GOJybl, )XKBIHBICTBI aHBIKTAy MEXaHHU3Mi, XBIHBICTApP apa-
CBIHJIAFbl KATbIHACTAPbl 3€PTTEY/AiH OHOJIOTUS FBIIBIMBI YIIiH
TEOPUSIIIBIK JKOHE TIPAKTUKAJBIK MaHbBI3BI 30p. JXKaHyapnapIblH KbI-
HBICBIH JKacCaHJbI )KOJIMEH Oackapy MYMKiH OonfaHIa, aybla Ia-
pyalIbUIBIFbIHA YIIKEH Maiijga KenTipeTiH eni. JKbIHBIC )XYMBIPTKA
JKacymracbl YpbIKTaHFaH COH Oenriyi O6omanpl. KelOip KBIHBICTHI
arzajapaa (COHBIH IMIIHAE ajamMja 1a) KBIHBICTBIK KaTblHAC 1:1-mai
KYpauabl.

KebGinece keiOip KBIHBICTHI aF3allapAblH €pPKEKTEpl MEeH
ypFraumibliapblHIa XpoMocoMaiap Oipaeit 6onmaiiasl. MiHe, OChI
allbIpMalIbLIBIKTapMEH Ap030¢uiia mMbIOBIHBIHIAFE XPOMOCOMA-
JIapAbIH CaHBIH MBICAJIFa ajla OTHIPHII TaHBICANBIK.

Apo3odunana xpomocoMa XKHUHAFbl AUMJIOUIATHIK Kyije 8 60-
maapl. YOI XKYI XpoMmocomajiap OoWbIHIIA, OYJI MIBIOBIHAAPIBIH
JKBIHBICTApbIHAA Oip-OipiHEeH allbIpMamIbBIIBIK OonMaiabl. bipak
Oip >Kyn KarJaiiblHa KEeITeHJe MaHbI3Ibl albIpMAIIbIIIBLIKTAp Oap.
¥prambichiHAA €Ki Oipaed (KYIT) TasKIIaTopi3li Xpomocomasap
Oonaapl, ajg epKeriHAe MyHAail Xxpomocoma Oipey-aK, OHBIH XY-
ObIH €Ki WiHJAl apHaibl O6ip XpomocoMa Kypaiasl. EpkexkTepiHiH
pramblIapblHAH ©3TEIICIIIT )XKOK XpoMocoMajap ayrocomMaJjap
Jen atajaabl. AJl €pKEKTepi MEH ypFambliIapblHbIH Oip-OipiHeH
alBIPMALIBIIBIFBI O0ap XpoMOcoMaliap *KBIHBICTBIK XPOMoOcCOMAaJiap
JeTiHe .

CetiTinn, npo3odunaa XpoMocomMaJapblHBIH CaHBI aJIThI
ayTOCOMAaJIaH >KOHE €Ki YKBIHBICTBIK XpOMOCOMaJapJaH Kypajamibl.



| 154 | I'EHETHKA TYPAJIbI X)KAJIITbI MOJIIMET | VI BOJIIM |

¥pranrsl MbIObBIHAA KOocalnKbl Kyiae (XX), all epKeK MbIObIHIA
(XY) xeke kyuae OonaThlH TasiKIia TOPi3AeC KBIHBICTHIK
xpomMocoMa X-XpoOMOCOMa, €KiHIII >KBIHBICTBIK XpoMocoma (ypFa-
IIbI MBIOBIHAA OOJIMAWTBIH, €PKEK IIBIOBIHAA €K1 MiHA1 OO0JaThIH
XpomocoMa) Y-XxpomMocoMa JediHeIi.

Epkek xoHe ypramibl MBIOBIHAAPABIH XPOMOCOMaIapbIHBIH
JKUBIHTBIFBIHAAFBI OYJI )XKBIHBICTBIK ©3TelIeNIIKTep Kobeto Oaphi-
ChIHJa KaJlal caKTaJ bl Kajlajbl?

Bbyn cypakka >xayam TalOy YHIiH Meilo3/4a >XKOHE YPBIKTaHyIa
XpoMocomaliap KaHJal KyiJae eKeHJIriH aHBIKTAIl ajFaH >XOH.
¥prambl MBIOBIHHBIH KBIHBICTBIK XPOMOCOMAJIAPBIHBIH JKET1Ty
Ke3€HI1HJIe MeH03 HOTHXKeciHIe opOip KYMBIPTKaA JKacyllara TOPT
XpoMocoMaJaH KypaJifaH TaljJoOuATHIK XHHAK, COHBIMEH Oipre
Oipeynen X-xpomocoma eTedi. Melo3na epkek mbIObIHAA €Ki TYpIi
cnepmaro3ouaTap naiga 6omnaasl. JKbeIHBICTBIK XpoOMOcOoMaiap a-
CYIIaHBIH KapaMa-Kapchl MOJIOCTEPiHE Tapaibll KeTei.

X-xpoMocoma Oip moarockKe, Y-XpoMocOMa €KiHIII TMOJI0CKE
O6apanbl. COHBIH cajgapblHaH €pKEK MIBLIOBIHIapAa €Ki TYpJi crep-
MaToO30uATap TEH MeJuiepae maiga 6omanel. bip Typai cnepma-
To3ouATapaa 3 ayrocoma MeH Oip XxpoMocoma, ajn OackajiapblHIa
yiur aytocoma MeH Oip Y-xpomocoma Oonanbl. ¥phIKTaHyJa €Ki
KoMOMHanus 0oty MyMKiHiri Oipaei. XKyMbeIpTKa kacymaHbl X
SIKM Y-XpOMOCOMAIIbl CliepMa YPBIKTaHABIPYbl MYMKiH. Bipinmri
)Kargala YpbhIKTaHFaH KYMBIPTKaJIaH ypFalibl MIBIOBIH, €KiHII1
JKarmaia epKkek MBIOBIH HaMHUIbl. AF3aHBIH JKBIHBICHI YPBIKTaHY
Ke3eHiHJe OenrijieHeAl Nie, 3UTOTAHbIH XpoMocoMajap CaHbIHA
OaiimaHbICTHI OOJAbI.

JXXBIHBICTHIK OCNTIJICHYIHIH XPOMOCOMAJBIK MEXaHU3MI
agamaapaa aa a9 apo3oduiiagarbl cekinmi Oipaei 6omaaesl. Agam
XpoMocoMallapblHbIH aUMjoua canbl—46. Ocbl canra 22 Xyn
ayTocoMa >X9He 2 XBIHBICTBIK XpOMOCOMa Kipenai. Oilennepae
JKBIHBICTBIK XpOMoOcoOMajap CaHbl €Ki— X-XpoMocoMajaH,
epkekTepae — Oip X koHE Y-xpoMocoMaaaH Kypaaaabl. OcblFaH
opai, epKeKkTepae €Ki TypJal crmepMaro3ouarap — X XoHEe Y
XpOoMOCOMaJibl criepMaTo3ouaTap naiaa 6omanasl (53-cyper).
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53-cyper. Aodam kapuomuni. Oyoa— aiiendepdixi, conda— epkexmepoixi.

KeiiGip KBIHBICTHI arsanmapaa (MbICAJIBI, Keil 3USHKEC JKOHJI1K-
Tep/:[e) Y—xpOMOCOMa TinTi 60JMamabI. M¥Hna1/1 )Kaf;[annap,ua
epKeriHiH XpoMocoMmajapbiHa Oipey xericmelai: X XKoHE
Y-xpomocomanapabliH OopHbIHIa Oip X-Xxpomocoma Oomaanl. byn
)Karmainga meio3 OapbIChIHAA €pPKEK ramMeTajap naga OGoasin
)KaTKaHJa, X-XpoMOCcOMa KOHBIOTAIlUs YIIiH XyObl Oonmaii,
’kKacyliaHnblH OipeyiHe ertin kereal. Horukene Oapuia criepmaro-
30UATApPABIH KapPThICHl X-XpOMOCOMaJbl OOJIBIN Kajlaabl, KaJlfaH
)KapThICHl ofaH aWbIpeiaagbl. XKyMbeIpTKa xacyma X-Xpomo-
coMmanap CIEepMHIMEH YpbIKTaHca, eKi— X-XpoMocoMachsl Oap
)KMHAK maiga Ooiaabl )KOHE MYHJAaW TYKbIMHAH YpFallbl ar3a
JIaMBbIT, KaJibinTacaabl. JKyMBIpTKa Kacylra X-XpOMOCOMAChl JKOK
CIIepMHUMEH YPBIKTaHCa, OHJal karmaiga Oip X-xpomocomachl 6ap
ar3a JyYHHEre Kelexdi, 01 epKeK Oosiaabl.

ConbpiMeH Oipre TaOufaTTa >XBIHBICTBIK OCITIJIEHYAIH TaFbl
Oacka Typl Ae Oap, oJ ypFamibl XBIHBICTBIH T€TepOoTraMeTalbIK
OoJybIMEH cuIlaTTajaabl. MyHIIa Ka3ip FaHa TEKCEpIJTreH
KaThlHACTapAblH Kepici 6omaabl. ¥pFalibl XBIHBICKA 9p TYypJi
JKBIHBICTBIK XpOoMoOcoOMaliap siku Tek Oip X-xpoMmocomajaap ToOH.
Epkexk xbIHBICHI OIp TypAeri xx-xpomocomajap KyOblHa ue.
MyHnnail skaraaiiaap/ia ypraibl )KbIHBIC FeTeporameTaibl 00Jaaibl,
COHBIMEH Oipre crepMuJepaiH OapaBIFBl XpOMOCOMA >XHUHAFBI
OoiibiHIIA Oipaed OGonpinm Kajia O6epeni (oapablH OaplmachliHIa
0ip X-xpomocoma 0ap). Jlemek, SMOPHUOHABIK >KBIHBIC KYMBIPTKA
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)KacymaHblH X-XpOMOCOMAaJbl SIKM Y-XpOMOCOMaJbl CIIEPMHUI
apKblJIbl YPBIKTAHYBIMEH aHBIKTaJdalbl. ¥pFallbl )XbIHBICTHIH
reTeporaMeTalbiFbl KOoOeJIeKTepe, KycTapaa *XoHe OaybIpbIMEH
JKoprajayuibiiapaa 6akaaaabl.

KbIHbICKa OipiKKeH KyHJae TYKbIM KyaJjay. Mopran MeH
OHBIH HIOKIPTTEP1 KBIHBICTBIK XpOMOCOMAJIap apKbLIbI KBIHBICTHI
aHBIKTayMEH Olpre, )KbIHBICKA OaMIaHBICTHI KYHJI€ TYKBIM KyaJay-
bl Ja aHbIKTaAbl. OJaapablg atan ©TyiHIIe, TeHAep TeK ayTocoMa-
Jlapzia emec, 09JIKIM KBIHBICTBIK XpoMocoMaliapa Ja opHaJiacaibl.
MyHpna reHaepaiH KaTbICybIMEH JaMbIFaH Oenrijiep >KbIHBICKA
OalaHBICTBI TYKBIM Kyajauabsl. MocesneH, apo3oduiaia Ke3iHIH
KbI3bLI (A), aK (a) OOJyBIH KaMTaMachl3 €TSTiH T'€H >XBIHBICTHIK
X-xpomocomaga opHajlacKaH. by Oenri >KpIHBICKa OalIaHBICTHI
KYHWJ€ TYKBIM KyaJaunibl.

AnamMaa na >XKbBIHBICTBIK XpoMoOcOMaJiapia OpHaJacKaH TeHIep
JKBIHBIC-Ka OalIaHBICThI KYWJE TYKBIM KyaJlaWTBIHBI AOJIEACHII.
Mocenen, anampaa remoduians (KaHHBIH X101Meyl) KoHE Hajb-
TOHU3M (KBI3BIJ XKOHE >KachlJ TYCTep/Al allbipa alMaylIbIJIbIK)
aypyJiapblH OeNT1JIEUTIH TeHAep X-XpoMocomaga OopHajlacKaH.
Byn aypynap XbIHBICKAa OalJIaHBICTBI TYKBIM Kyajiaimael. Jlanbro-
HU3M aypybIHbIH X-XpoOMocomara OIpiKKEeH KyiHJe TYKbIM KyaJiaybl
TOMEHJICT1 ChI30a/1a KEJTIPiJITeH.

I'emodunus aypyblHBIH TYKBIM Kyajlaybl TOMEHJIEr'1 cbl30ajia
remoduius renid tacutein (X"X") olie1 MeH JAeHI cay epKeKTiH
(X"Y') Hekeci MbIcabIH/1a KEATIPIJITeH.

MyHpai HeKeleH TyblUIFaH yJ OajajapAblH )KapThICkl TeModu-
JUSIMEH aybIpaibl. Y-Xpo-
MOCOMaFa OpHaJIaCKaH T'E€H-
JIep TEK oKeIeH yJ Oanaapra P (i x O xhy
FaHa ©Tel. _

Ka3zipri KyHae kerrereu | averanap
KaJdblOThl XKOHE IMAaTOJIOTH-
SITBIK OENTiJIepaiH TYKBIM KYy-
aJalThIHBI 3€PTTEITEH.
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1. | Karmait xpoMmocoMaiap >KbIHBICTBIK XpOMOCOMaJiap JIEer ataiabl?
2. | Kanpgaii xpomocomaliap ayTocomMaliap Aen artajaiabi?
3. | Kanpaii )KbIHBIC TOMOTaMeTallbl JKOHE TeTeporaMeTalbl Jaeaineai?

§ 58. 3-npakTukaabIK cabak. bBipikkeH Kyliae TYKbIM KyaJjay
’KOHE KbIHBICKA 0aiiJIaHBICTBI TYPAE TYKbIM KyaJiayFa
0allyIaHBICTHI MJceJiesiep LIenry

1. Kpi3anak ecimairinae cabaKTapbIHBIH Y3BIHIBIFEI MEH JKEMICiHIH
minIiHiH OeWHeNelTiH renaep Oipirim, Oip XpoMocoMara OopHajlacKaH.
Cenexnuonep y3biH cabakThl (H) sxone momamak >kemicti (R) romo3urora
KbI3aHaK IeH Kbicka cabakTwl (h) >kxoHe ammyprTopi3ai xemicTi (1)
KbI3aHaKThl Oymanmacteipbin, T -ne 110 tym, F,-ne 1200 Tym ecimumik
ocipren: a) t',-ne y3bH cabakThl )KOHE JOMAJIaK KEMICTI ©CIMIIK Hemey?
9) F',-ne meme Typnai ramera maiga 6omanei? 6) t',-me meme Typai
TEeHOTHNTI TybIHAakAbBI? B) F,-me Heme Tym ecimMaik KbpICKa cabakThl,
AIIMYPT TOpi3ai xkeMicTi 6omagbr?

2. KplTa#i mpuMysachl T'yJdiHiH OaFaHIIachl MEH aybI3IIBIK TYCIiH
OeNnTUICHTIH TeHAep Oip XpoMocoMara opHaiackaH. |'yn GaraHIIaCBIHBIH
yiakenniri (L) momuuaHT, Y3bIHABIFEI (I) pemeccuBTi, OaraHma
aybI3MTachIHBIH Kachll Tyci (R) KBI3BUI Tycke (r) JOMHHAHTTBIK €TEi.
Toxipube OapbIichiHIa OaraHIIACKI KhICKA TOMO3UTOTAJbI, aybI3MIACHI
KBI3BIJI ©CIMAIK Y3BbIH OaFaHIIAJBI, )KAaChlJI aybI3MIaJbl ©CIMIIKIICH
Oymanpacteipblibin, T -nen 100 Tyn, F-nen 990 tyn myperei Oynan
aneiaran: a) F,-ne meme Typai ramera makna Gonaawl? o) F-me meme
TYN ©CIMIIK KbICKa OaraHINasbl, )KachbUl aybl3mIanbl 6onaner? 6) F,-me
Helle TYPJIl TeHOTHUM TMaiaa 0oraab?

3. XKyrepiHiH CBIpTH Teric AoHI OYpiCKEeHi YCTiHEH, TYCTiairi
TYCCI3Airi YCTIHEH JTOMWHAHTTHIK etedi. JKyrepiHiH A0oHI Teric, TYCTi
CYPBIOBI 19HI OYpICKEH, TYCCi3 CYphIOBIMEH OynanaacTelpbuiranaa, b -
ne 4152 mana teric opi tycTi, 149 mana moHi OypickeH opi TycTi, 152
JTaHa oHI TeTic opi Tyccis, 4163 nana moHi OypiCKeH opi Tycci3 mimiHaep
anbiHFaH. ['enep apachiHAaFbl KAIIBIKTHIKTHI aHBIKTA.

KbIHbICKA 0aiiJIaHBICTHI TYPAE TYKBIM KyaJiayra 0ailjIaHbICThI MaceJesiep menry

1. po3oduna kemic MbIOBIHBI KO31HIH KbI3bLI TYCIH OCNTIJIEUTIH
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amnenb — W, aK TYCiH OCNTJICHTIH ajuieb — W YCTIHEH JTOMHWHAHTTBIK
eremi. Onap XBIHBICTBIK XpOMOcCOMaJilapFa opHallackaH. ToxipuoOe
OapbhIChIHA KBI3BUI KO3JIl TOMO3UTOTa — YpFallbl Apo3oduiia aKk Ke3/i
€PKEK JIpo30(punamMen OylanaacThIpbulrad. AJbIHFaH T -1eTi epKeK KoHe
ypramsl minrieaep e3apa Oynanmacteipbuibin, T -ne 300 aposoduna
IIBIOBIHBI aJBIHFAH: a) OJIapJblH HEIIeyl epKEeK KOHE HEeIIeyi YpFaribi?
9) epkek apo3oduanapablH Helleyi KbI3bUI KO3Ii, Helmeyi aK Ko3.1i
O6onran?

2. Angamna reModUIHUSHBI TyFbI3aThiH h TeHi X-XpomMocomMmara
OpHajlacKaH. OKeci reMopuiInsIFa MaJAbIKKaH KbI3 J€HI cay XIriTKe
TYpMBICKa mMbIKKaH. OnapablH 8 Tep3eHTi Oap: a) mep3eHTTEPAIH
HEIICYiHIH ASHEpi cay? o) KbI3IapbIHBIH Hemleyl cay? 0) reModuiusimeH
aybpIpraH yJ1 Oananap Hemiey?

3. Buaamor TaybslKTapblHAa ajia myoOap KaybIPpCBIHHBIH Kerbipeyi
aJITBIH TYCIICH, €KIHII Oipeynepi KyMic TyCHeH KyOblmanabl. AJTHIH
TYCcTi mybap Oenri peneccuBTi, KyMic TYcTi mrybap Oenri TOMHHaHT
O6omanpl. KyMic TycTi mybap KaybIpCBIHABI TAaybIKTHl aJITBIH TYCTI
mybap KaybIpCHIHABI oTemneH Oynanaacteipranaa 30 1mieske ajablHFaH:
a) onapablH Heweyi TayblK? o) T -1e Hemre Typii reHOTUI anbIHFaH?
0) mekenepaiH Hemlieyi KyMmic TycTi mybap KaybIpCHIHABI OOJIaabl?
B) OTCUITEPHiH HEMmEyi KyMic TycTi mybap KaybIpCBHIHABI OoJiaabi? T)
TaybIKTapIbIH HEIICYyi aJThIH TYCT1 IIy0ap KaybIPCHIHIBI O0OTaabI?

§ 59. OsreprimTik

Ar3anapablH Oenrijiepl MEH epekiiesikrepi OoWbIHIIIA ©3apa
allplpmMachl HeMece Oip Typre ToH ar3ajlap/blH Oip-OipiHEH epek-
IIeJeHY KAacHeTl e3reprillTik Jen aranaabsl. O3reprimTikTiH cede-
O1HEH TYpJEp/iH ajdyaH TYPJUIIrl apTaabl. ©O3repriliTik TAOUFU KOHE
’)KacaHAbl TaHAAYIAbIH KalHapbl OOJBIN TaObLIaAbl. O3reprimTik —
TYKBIM KyajlaMalTbIH )KoHE TYKbIM KyaJlalTbIH Typsepre OeJriHenl.

A¥3anapaa TybIHAAUTBIH ©3TEPTIIITIKTI TOMEHET1ACH XKIKTEyTe
Oomanel:

1. KoMOMHaUMSIIBIK ©3TeprilliTiK — aTaldbIK )KOHE aHaJbIK ar3a-
JIapAblH €pKiH OyAaHJacybl HOTHIKECIHAE KEeHIHI1 yprakrapia reH-
JIepIiH KaHa KOMOWHAIUSIAPBIHBIH TYBIHAAYbl apKbIJIBI )XKY3€re
acassl.
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2. PexomOuHOTEHE3 ©3reprimTik — MeHo3 yAepiciHIe TOMOJIO-
TUSIIBIK XpOMOCOMajap OpTachblHJla Ke3/1€CETIH KPOCCUHTOBEPIIH
ceOeOiHeH Xy3ere acaibl.

3. MyTauusiblK ©3reprilTik — F'eHJep MEeH XpoMocoMallapablH
e3repyl apKbUIbI )Ky3€eTe acaibl.

4. OHTOTr€HETUKAJIBIK ©3TepTillITIK — ar3ajapAblH JKEKe J1aMybl
HOTHWXKECIHAE ar3ajap OenrijiepiHiH e3repyl OOHWBIHIIA Ky3ere
acasl.

5. MoauduKkanusiablK ©3reprilTik — CBIPTKBI OpTa ceOemmapT-
TapBIHBIH OCEPl HOTHMXKECIHJE ar3ajiap TeHOTHUIIl ©3repMEreH Kyiie
(benotumiHig e3repyiHe 6aTaHBICTHI ©3TEPTIMITIK.

@eHoTUNTIK (MOAM(PUKANMAIBIK) 63reprimTik. OpoOip ar3a
CBIPTKBI OpPTAHBIH O€JNT1NIi KarjailiapelHa cal eMip Ccypell KoHe
namuabl. Onapra CBRIPTKBI OpTa Kypajllapbl — TeMmeparypa,
BUIFQJIJIBIIBIK, KOPEK MOJIIIEp] KOHE camachl ©3 9CEPiH KOpCETEl.
CoubpiMeH Oipre oy o3 TypiHAeri 6acka ar3ajgap MEH TypJiepre
THUICT1 aF3ajapMeH e3apa KapbIM-KaTbhiHacTa Oosiaabl. byn omictep
ar3aHblH (PU3UOJIOTHSAIBIK, MOP(DOJOTHIIBIK KACUETTEPIH XKOHE
(enoTumiH ©3repTyl MYMKiIH. AF3ana CBHIPTKbI OpTa KYOBIJIbIC-
TapbIHBIH dCEPl HOTHIKECIHJE maiga OoJlaThlH ©3TepicTi Kapac-
ThIPpANBIK.

''mmamait KOSHBIHBIH JXKEJIKECIHACT] aK XYHAEPIl KYJIbII
TacTar, COJ XE€Pre CYbIK oCep THTri3ijice, Kapa KYH ©CIil IIbIFaIbl
(54-cyper).

Erep ocel Kapa >XyHAepAl ajiblll TacTall, OpHbIHA BICTBHIK Oe€J-
Oey Oaiinaca, Tarbl Ja aK >KYH ©CiN MbIFaabl. | muMamai KOsTHIaphI
30 °C-ne Garpliica, OHBIH OapJIbIK KYHI aK TycTi 6onansl. KaabmTer
Karjgana ecipiJireH OCBhIHJal €K1 aK KOSH yprarblH/Ia MUTMEHT-
TepAiH Tapallybl oneTTeriaeut xxypeni. Kopek sxericniece, sku aTta-a-
HacblHa COUPTTI KOpEK Oepijice, TyblJIFaH KOSHIAp Iajia OOJIbII,
mamysbl 0asty eteni. ChIpTKBI OpTaHBIH 9CEepiMEH OeNTijIepiH e3Te-
pyl yprniakTaH-ypIiaKkKa ©TIIeH 1.

CheIpTKBI OpTa dCcepiMeH maiiga OoJFaH TaFbl OIp ©3TepTrilllTiK-
Ke ToKTanbin oTeHik. Jlamarym (55-cypeT) MeH cy >KaHFarblHAA
(56-cypeT) cy acThbl XoHE Cy YCTIHJIET1 >KamblpakKTap op TypJii
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54-cyper.

Tumanaii Koanoapeinoazel JHcyn peHiniy
memnepamypa acepimen henomunmik _
032epyi. ‘

dbopmara We: JajlaHBIH CYy aCTBIHJAFbI KAIMbIparbl KIHIIIKE JIaH-
LeT TOpi3li, Cy YCTIHAET1 KamblpaKTaphl TYTIKIIE TOpi3ai, aja
Cy KaHFarblH/JA Cy acThl KanblpaKTapbl KaybIPChIH CEKIJIAl KbI-
PKBIJIFaH, ajl Cy YCTI XKalbIpaKTapbl TYTac 001aabl.

Bapnbik agamaapaa (erep onap aap0OUHOC 601Maca) yabTpaKyJi-
TiH COyJIeJIep/iiH 9CepiMeH MeJaHWH NUTMEHTIHIH XWHAJIYBI ce-
OenTi Tepici Kapa TYCKEe €HEJ|.

CeiiTin, ChIpTKbl OpTaHbIH Oenrini Oip ocepiMeH ar3ajapablH
op6ip Typi ©31He TOH e3repicTepre YIIbIpaiiabl KoHEe MYHJIal ©3-
repicTep coJl TYpAiH OapiblK eKinjaepi yuriH Oipaeir 6omaasl. Co-
HBIMEH KaTap CBIPTKBI OPTaHBIH dCE€piMeH OenrijiepaiH e3repyi
IIeKapachl3 eMec. benarigepain caH aayaHJBbIK AOPEKeCl STKH ©3-
FePrillTiK LIeKapaiapbl peaKyusa Hopmacel 1en atanaabl. Peaknus
HOPMACBHIHBIH KE€HJIrT T'€HOTHUIINIEH aHBIKTaJa/lbl )KOHE aFr3aHbIH
Tipurijairigaeri 6enriaepain MoHiHEe OallaHbICTHI Ooanbl. Peak-
TSI HOPMACBHIHBIH TapJIBIFBI 0aC MUABIH SIKM KYPEKTIiH YJIKEHIIT1
cekiami MaHbI3AbLI Oenriiepre ToH. CoHmai-aKk ar3ajarbl MalIbIH
MeJIIIEepl 6Te KeH IIeHOep/e o3reprim 0onaasl (CYT KypaMbIHIaFbl
Mai Menmiepi ipi KapaHbIH TYKBIMBbIHA, TEHOTUNIHE OailIaHBICTHI).

XXoHmikTep KOMeriMeH TO3aHJIaHFaH ©CIMIIKTEPAiH TyJl eTe
CHpEK >KarJailinapaa e3repeni, Oipak >KanbIpaKTapblHBIH YJIKEHIIT1
e3reprim O6onanapl. Agam YIIiH maiganbl ©CIMIIKTED, KaHyapiap,
MHUKpOaF3ajapaarbl MOIU(PUKAIMUSIBIK ©3TePrilITIKTIH pPeaKIInus
HOpPMACBhIH 011y CeJeKIUs MPaKTHUKAChIHAA aWpbIKIIa MaHbBI3IbI.
Ocipece ayblll HapyallblJIBIFBIHAA XKaHa OHIMII TYKbIMOAp
MEH CypbINTapabl oiian TabyaaH Oacka, Koijga O6ap TYKbIMaap
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55-cyper.

Cy nanacwinolly #cainsvt KOPIiHici.

Ky3in srcypemin cy
56-cyper. Jcanzazol 0CIMOIZIHIN
JHcannel KOPIHici.

Kozapwviroa cy ycmi, cabakmoiyy momenzi
bonicinde cy acmul HcanvipaKmapol.

MEH CYPBINITapabl )KOFaphbl Aopekene makmgaraHy MYMKIHIITiH
O0epeni. MoanduKauusIIbIK ©3reprilTiK 3aHAbBLIBIKTAPbIH 3epTTEY
MEIHUIIMHAa aJjaM aFr3aChlH PeaKIUs HOpMachl IEHOEPIHe caKTamn
TYpPY MEH JaMbITyJda MaHBI3Abl OPBIH UEJICH 1.

CeoiiTinn, GEHOTUNITIK O3TEepPrillITIK TOMEHJAErl Heri3ri
KaCHUETTEPMEH CUNaTTaJIa bl

1) TYKBIM Kyallay IIBUTBIK KACHETI JKOK;

2) ©3TeprilITiK TOMTACy XapaKTepiHe He;

3) e3reprimTik CBIPTKBI OPTa dCcepiHe OaIaHBICTHI,

4) e3reprimrik meKkapajapbl TEHOTHIIEH aHBIKTAJIalbl, IFHU
e3repictep Oip TypJsi OarpITTa OOJyBIHA Kapamal, oJlapJAblH
Oalikany Jopekeci TypJi ar3ajapaa op Typii Oosiagbl.

11 — buonorus, 9-ceHbII



| 162 | I'EHETHKA TYPAJIbI X)KAJIITbI MOJIIMET VI BOJIIM

O3reprilmTik Aen HeHi aiTaapl?

O3reprillTIKTIH KaHIal TypJiepiH Oijecin?

Peakiiust HOpMachl J1en HeHi aliTaabr?

DEHOTUNTIK O©3reprilTiKTIH 631HE TOH €pEeKIISIIKTEePiH TYCIHAIP.

L=

§ 60. 8-3eprxaHanbIK kymbic. MoanpuKanusaibIK
O3repPrilllTiKTiH CTATUCTHKAJIBIK 3aHABLIBIKTAPBIH 3€PTTEY
AN

TakbIPBINTHIH MaKCaThl: PEAKIUSIBIK KOJIEMi, ar3alapablH OeHiMIOENTIITIK
meKapacsl TypaJbl OKYIIBUIAPABIH OiiMiH TepeHaeTy. MonupuKanusiIbK e3rep-
TIMITIKTIH CTAaTUCTUKAIBIK 3aHABLIBIKTAPHI KOHIHAET1 OlIiMAepAl KaJbITITACTHIPY,
OenrinepAiH ©3TeprimTITiHIH BapHalUsIBIK KaTapbl, TOXipuOe KOJIBIMEH Bapua-
LUSUIBIK KaTap aJly jKOHEe peakIlvsi KeJeMiHIH KHCBIK CBI3BIFBIH jkacay. 3epTXxaHa
JKYMBICHIHBIH HET13T1 epekeJIepiH HBIFalTy. A¥3a OenrijepiH ChIPTKBI OpTa Iapa-
JIAapBIHBIH 9cepiMeH e3repyi. MoanbuKanusaablK ©3rePrillTIKTIH CTaTHCTUKAJBIK
3aHIBUTBIKTApEL. AF3ajia opraimia OeJrijIepaiH Kol Ke3aecy cedernrepi.

KaodoabikTap (opOip ycTeire): OMOJIOTUSIIBIK O0bEKTIJICp KUBIHTBIFbBI, acOyp-
IIaK TYKBIMBI, 10H, Oumall cabakTapsbl, ajMa KamnblpaKTapbl, YUEHKI >KalbIpaKkTapshl,
Tarel 0ackanap. Opkaiiceicel 100 Ty#ipaeH kem 0oiMaybl KEPEK.

Tacinaik ycbIHbICTAP:

OKBITYIIBI MOAU(PUKAIMAIBIK ©3TEPrilITIKTIH CTATUCTUKAJBIK 3aHJIbI-
JIBIKTaPbI, KOPCETIJII OTBIPFaH OOBEKTIIIEP Ty pPallbl KbICKAIIa MAIiMeT Oepesi.

CabaKThIH 0apbIChI.

1. 3epTxaHa )XYMBICBIH ©TKI3yJiH MaKcaTbl, MiHAETIi, IIBIFAPBIIATHIH KOPBI-
TBHIHABLIIAP JKalJIbl HYcKayiap 0epy. 2. CabakThl )Kyprizy. 3. 3epTxaHa )KYMBbICBIHBIH
KOPBITBIH/IBICHI Ty palbl KaJIIbllIaMa oHTiMe.

HyckayJbIK KapTouKa:

a) Oip eciMJiK >KanbIparblH TYKbIMBIHA, JIOHIHE JKOHE ca0aKTapbIHBIH Y3bIH-
JIBIFBIHA Kapan peTTecTip.

0) >KamBIPaKTHIH Y3BIHABIFBIH OJIIIIE, aJIBIHFAH MOJIIMETTEP 11 TONITEePiHE Ka3.

B) ©3reprimTikTi rpadHUKTIK TYpPFbIJIaH KOPCETETIH BapUALMSIJIBIK KUCBHIK ChI-
3BIKTHI ChI3;

§ 61. MyTranusiiibIK (F€HOTUIITIK) 63reprilTik H

-

Af¥3a reHOTHUINIHIH ©3repyiMeH XYPETIiH xoHe OlpHelle yprak-
TapJla caKTajJaTblH ©3TePrilITIKTI TYKbIM KyaJayaarbl (MyTa-
HUSJIBIK) e3reprimTik neiai. Keine anbIiK Ko3re TYCEeTIH e3repic-
Tep Oonanel, olapra: KbICKa asiKThl KOWJapAbIH maiijga OOoayHl,
TaybIKTapAa KaybIpChIHHBIH Ooamaybl (57-cypeTke Kapa), MBICHIK
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cayCakTapblHBIH alblp O00Jybl, MUTMEHTTEPAIH OoiIMaybl (aanOu-
HU3M), aJamMaapjia caycakTapAblH KbICKa 00aybl (58-CcypeT) >koHe
KOIl CayCaKTBUIBIK (IMMOMUIAKTUIIN) (59-CypeT) CUSIKThLIapAbl MbI-
cajl eTin KkepceTyre 00aaabl.

KeneT maiina GosiaThlH KOHE TYpPaKThl TypAe TYKbIM KyaJiai-
TBIH ©3TepICTEeP/IIH HOTHIKECIH/IE XOII MICTI OYpIIaKThIH KBICKa
cab0aKThl CyphINITaphl, Kabar-KabaT TOXKKANBIPAK KACAUTHIH ©CIM-
TIKTEp XKOHE oTe kom Oacka Oenrijep maiiga Oonran. KebGinece
oJlap eTe ycak, O6ipak ejey’i e3repicke YIbIpalThIH e3repicTep 60-
IeIn ecentelieni. [ eHeTUuKaIbIK MaTepuaAblH KXBIHBICTHIK ©3Tepyi
MyTaunusijiap JeiHenl.

MyTaumusnap T€HHIH SKH XPOMOCOMAaHBIH KYPBIJIBICBIHBIH
e3repyi apkKbljbl maiga OGojlagbl )KOHE TypJep 1MiHAETl caH
aJTyaHIBUTBIKTHIH OipAeH-01p KailHap Ke31 OOJIbIN KbI3MET €Te/Il.

MyTauusiHbIH naijaa 00JybIHbIH cHNIATTAJdYbI. MyTanusiap
JTOMHUHAHTTBIK KOHE PEHeCcCUBTIK Oomanbl. OnapablH KOMIIiIiri
pelecCcuBTl, TETEPO3UTOTA KaFIaubIHAAFBI aF3ajiapAa KacbIPbIH
TypAae kesxmecenli. byn karmat TypaiH eMmip cypyl YUIiH aca
MaHBI3Abl. OIeTTEe MyTauusjaap 3UAHIAbI OoJbln TaObLIAdBI,
aF3aHBIH HO31K Tele-TeHAITIHAeTl OMOXHUMUSJIBIK YIepicTep
KYPBUIBICBIHA ©3repicTep eHri3eni. JJoMMHaHTTBIK MyTalnusra 1ue
ar3ajiap roMo >KOHE IeTepO3MUIoTa >Karjaiyiapja KeI »kacamMalabl
JKOHE JKeKe NaMyJIblH aJIFalllKbl OAaCKBIIITAPbIHAA-aK KOUBIIAbI.

Homunanm mymayusa—aomeuimin
57-cyper. .
MOUHBIHOA KAYbIPCHIHHBLY 00 IMAYbl
(A); kanvinmot (1) ycone mymanm,
Kaywsipcoincol3 (2) 6ananan (0).
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Aodamoazvl KblCKa caycakmuliblK:

A ¢ conoa — Kansinmel Ko Jcare oK JHCcablHOA — KblCKA CAYCAKMbLIbIK,
O ¢ JIKeH caycak CyueKmepiniy apmybl HcagblHAH KOPIHYi scane Oipizyi.

ChBIPTKBI OpPTaHBIH ©3Tepyl HOTHMIKECIHAC alJAblH 3USHILI OOJFaH
MyTanusiaap, KeHiH ar3ara maiaaibl 9cep KopceTyi MyMKiH. MyH-
nail myTanusiiapAbl TacbIMajlJaMTBIH ar3ajap TaOUFu TaHAaly
HOTHIKECIH/IC 1pIKTEIIe].

MyTauusajaapablH naiga 0oy opbiHAapbl. MyTauusiaap
TeHEPaTUBTIK JXOHE COMATHUKAJBIK 00ayhl MYMKIiH. JKBIHBICTBIK
Kacymrajiapja rmaiaga OoJiFaH MyTalusijap OChl ar3a OeNTijepiHiH
KOpiIHYiIHE ocep eTHeWal, OJ1 TeK KEeWiHr1 yprnakrapaa OijgiHel.
MyHai MmyTanusijiap reHepaTuBTiKk MmyTanusijaap aemineni. Erep
COMaTHKaJbIK >KacyllajJapJblH I'e€HJIepl e3repce, MyHIail myTa-
UsJIap COJl aF3aHbIH ©31H/e OlIiHeAl JKOHE >KBIHBICTHIK KOOCI/e
KeHWiHT1 ypnakka eTneiai. bipak >KpIHBICCHI3 KoO€IOae, erep ar3a
’)kacymiajlaH KU JKacylnajiap >XMHarblHaH KOOEHiI KaTca >KoHe

: 59-cyper. '

Aodamoa apmuiKua
caycakmotyy 601ybl.
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MyTamusira yiislparad reH 0ojica, MyHJal MyTanusjaap cOMaTH-
KaJbIK MyTalMsijap JeI atajajbl, ojJap KeHIHT1 ypIriaKkTapra oTyil
MYMKIiH.

OciMaiKTaHyJla COMAaTHUKAJIBIK MYyTallusjap MOJICHH ©CIMIiK-
TEPAiH KaHa CYPHINITapbIH TaOyaa KeH naigajaHbliagbl.

MyTanusjaapabiH naiiga 6oy aapeskesiepi. bip ren TeHipe-
rigmeri Oip siku OlpHENIe HYKJICOTHUATEPIIH ©3repylHe sSIKh ajaMa-
CybIHa OaWJIaHBICTHI MyTalusIap reH/ai HeMece HYKTeJiK MyTa-
nusijap aemn araianasl. Onap akKybI3gap KYPBUIBICEIHA ©3TepicTep
€HT13€e/1l, IFHU IOJIUIENTHUA Ti30eKTeri aMUuHKBIIIKBIIAapaAblH
KE3eKTIJIT1 )KaHapaabl, COHBIMEH KaTap aKybI3 MOJEKYJIAChIHBIH
(pyHKIIMOHAIABIK O€JICEHIITITT ©3Tepenl.

XpomMocoMa KYPBUIBICBIHBIH ©3Tepyl XpOMOCOMa MYTAIUACHI
7en arajaabpl. MyHIal MyTanusiiaap XpOMOCOMaHBIH Oenrijii Oip
OeiTiHIH XOUBLTYbIHAH Taiiga 6onansl. Kebip sxarmaimapaa Xxpo-
MOcCOMaZlaH OeyiiHTeH OOJIIK TOMOJOTHSAJIBIK €eMeC XpOMOCOMaMEH
Oipirim, TeHAepAiH KaHa KOMOWHAIIMSCHIH JKacalabl Ja oJapAblH
Oip-0ipiHe ocep eTyiH e3repTel.

¥prIKTaHy Ke31HJe MYH/Iail TaMeTalapAblH KaJbIIIThl TarlJIONI-
TBHIK TaME€TaMEH KOCBLIIYbI HOTHJKECiIHJIE Maijga OoJFaH 3Urorasaa
aTaJMBIII TYpPre TOH AWILJIOMATHI )KMHAKKa KaparaHJga XpPOMO-
coMaJiap caHbl Oipeyre Kem siku a3 Oosiagbl. MyHIai xarmanaapaa
TeHJAep Tene-TeHITIHIH OY3bhUIYBl ar3a JaMybIHBIH OY3bIIybIHA
COKTBIPAJIBI.

Kapamaiipim skaHyapiiap MEH ociMAiKTep/ie KobiHece XpoMOCo-
MaJlapJiblH TAalJIOMATHIK )KHHAKKa KaparaHma OipHeIle ece apTybl
OakplTaHaabl. XpoMocoMalap KUHAFBIHBIH MYH/Iail €3repyl moJiu-
MJIOMIMA JIeT aTtaiaabl. [lomumnonausHbeIH gopekeci op Typiai 60-
manel. KapanaiibiMm kaHyapiiap/ia XpoMOCOMaJIapIblH CaHbBI XXY3/e-
reH ece keberi MyMKiH. [lomunmonaus >Korapbl CaThIJIbI OCIMIIK-
Tepae KeH TapainraH. Kapuorurnre xpoMocoMaliap CaHBIHBIH
Ko0€rl MEH aF3aHbIH T'€HETHUKAJIBIK TYPAKTBUIBIFBI apTajibl, MyTa-
mus GaphIChIHIA aFr3aHbIH KOWBLTY Kaymi kemenesnl. [lomunmonans
ar3ajapablH OMip CYPTIIITITiH, OHIMAIIITT MEH 0acKka KacueTTEepiH
apTThIpaabl. OCIMAIKTaHyIa TTOJHUIIJIONANS KEH ITai1ajaHblIaabl.
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60-cyper.

Honunnouous.
Opamorcansipak:

A ¢ ounnouo;
0 ¢ mempaniouo;
b ¢ oxmannouo.

OliTKEeHI MOICHU OCIMIIKTEPAIH >KacaHAbl KOJIMEH aJIbIHFaH TOJI1-
MJIOUJ] CYPBINITAPHI KOFaphl OHIMAIIITIMEH €pPEeKUICIIEHIN TYpabl
(60-cyper).

MyTauus epekuieliiktepi. MyTtanusanap TYKbIM Kyallayfra
OaliaHBICTHI, SFHU OJlap TYKbIMHaH-TYKbIMFa etendi. bip myTa-
UUSHBIH 631 Oip Typre THICTI op TypJi ar3anapia maija OoJysl
MYMKiH. MyTanusinap acep eTy uieHOepiHe Kapail maiganbl KOHE
3USTH/IBI, JOMHUHAHTTHIK JKOHE PEIIECCUBTIK OOIabl.

I'enaepnain MaHBI3ABI KACUETTEPiHIH Oipi — MyTamnusiap kacay.
Pentren coyneci oacepiMeH MyTauusiiapablH naiga 6omysiH 150
ece apTThIpyFa KOJI XeTKi3iai. PeHTren MeH 0acka MOHIAWTHIH
panuanus coyjielIepiHeH ThIC, MyTalUsIap XUMHUSIIBIK 3aTTapAblH
ocepiHeH ae 6071ybl MYMKIiH.

3at anmacy yaepicine, acipece JIHK cunTesine ocep ereTiH
cefenmaprTap MyTaUIUsIIbIK YASPICKE € 9CEpiH TUTI3E/l.

’KacaHapl KOJIMEH Taija OonaThblH MyTalUsIJIapaAblH MPaKTH-
KaJIBIK MaHBI3BI 30p 00Jaabl, OUTKEHI oJlap TYP HEMece MOITYJIISIIIUs
IIiHAer1 TeHeTUKAJBIK ajdyaH TYPJLUIIKTI apTThIpaibl )KOHE COJ
JKOJIMEH CeJISKIIMOHEepre ‘“‘KeMeKIi’ MaTrepuai Oepei.

Kepiny cunarbeiHa Kapail myTanus KaHJad TypJiepre OeriHesi?
Mpicangap Heri3iHae TYCIHIIp.

MyTtanusinap naiijga OoJIaTBIH Xepliepl Mbicajijgap HeTi3iHge
TYCIHIIp.

3. | Maitma Goiry mopexenepiHe Kapail MyTanusijiap KaHIai TypJiepre
Oonineni?

4. | Tlonumuonaus aemn HeHl aiTaas?
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§ 62. Anam reHeTMKAacChbIH 3epTTey dicTepi ‘ ‘

AnaM reHeTukachl ajamMiaT YIIIH TYpPMBbICTa aca MaHBI3bI
OoJIFaHbl ce0eNnTi COHFBI XKbLIJAAapbl OFaH KBI3BIFY apTa TYyCyJe.
Kaszipri yakpiTTa agammaa 4000-Fa )KyBIK KaJBIITHI KOHE ITaTOJIO-
TUSJIBIK OCNrijepaiH TYKbIM KyaJlalThIHBI OlplliamMa 3€pTTEJIrEH.
TykpIM KyaJayWIBIJIBIK ©JmeMaepre OalgaHbICTBl aypyJiapiblH
Oap exkeHairi anpiKTanraH. CoJ aypyJiapabl IYPHIC aHBIKTAYIbIH,
oJIapAbIH aJIbIH aJly MEH eMJCYyA1H MaHbI3bl YJIKEH. AJaM/ bl FeHe-
THUKAJIBIK YKOJIMEH TEKCepy OAICTEpl >KacaJfaHHAH KEHW1H OChIHAaM
TabbIcTapFa KOJI KETKI3LIII.

AJJaMHBIH TYKBIM KyaJaymIbUIBIFBIH 3€pTTey daicTepi. Agam-
HBIH TYKBIM KYyaJayIIbIJIBIFBIH 3€pTTEY Olpa3 KUBIHIIBIIBIKTAD TYFhI-
3anpl. bapiara asiH, SKCIepUMEHTAIAbIK TeHEeTHKA SICTEepiH aJgaMFa
eHri3yre Oonmaiiabl. AnaMm Oasty JaMuAbl, KoMeJeTKe Oipa3 Kell xKe-
teni. KeitOip orbackl nep3eHTTEpiHIH caHbI OipliamMa KeMipek 0ostabl.
MyHnait s)xarmaiinap agaMm TYKbIM KyaJIayIIbIIBIFBIH 3€PTTEYAC KUBIH-
WBLIBIK TYFbI3aJbl. AJJaM F'€HETUKACHIH 3€pTTEyAe TOMEH/IET1 Heri3ri:
TeHEAJOTUSIJIBIK, €T13/1K, IUTOM€HETUKAIBIK, OMOXUMHUSIJIBIK, ITOMYJIs-
IUSITIBIK, OHTOTEHETHKAJIBIK SICTEep MakaiaHblIanabl. EHAlI OChI omi-
cTepre KbiCKallla cunarramMa oepeuik.

I'eneanorusiabik (me:xipeJdik) daicrti anrambiga d.['aaTon
eHri3reH. by ojic amammapablH MYMKIHAITIHIIIE KOOIPEK CaHIaFbl
HOCUJIIH 3epTTeylieH Kypajianabl. OCblHBI MagalaHbll, aJaMHbBIH
KOIITEereH OeJIrlJIEpiH, COHBIH 1II1H/Ae HOCUIJIIK aypyldap/iblH TYKbIM
KyaJlayblH aHBIKTAy MYMKIiH. AJaMmJIarbl KaOiJeT, TaJlaHT >KOHE
0acka KacHeTTepAiH AaMybl HOCIIAIK (akTopiapra OalIaHBICTHI
eKEHIIT1 TeHEAJIOTHSJIBIK 9JICIICH aHBbIKTaJiFaH. MpIcaabl, My3bI-
KaFra, MaTeMaTukara OeHiMOiIiK MeH KadijaeTTep.

TapuxTa Kab1J1eTT1, JapbIHAbI, OUT1J1 ajamaap KeOIpeK KeTiin
LIIBIKKAaH QyJieTTep MEH oTbOachliuap uiexipenepi 0ap. byran Oip-
HeIllle MbIcaiap KeJaTipeiik. Bi3giH Kuenl TomblparbIMbI3 O€H
QJIEMJIIK TapUXTaH aObIPOMJIBI OpBIH HenereH Temypuiep oyJieTi
azaM3aTKa YJbl MEMJIEKET KalpaTKepJiepiH, KoJOacHiblIapabl,
FaJibIMJap MEH >Xa3ymblaapAabl TopOuenen ycolHABI. OmapabiH
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apacelHa Yibl 0abanapeiMbiz OMip Temip, Meip3a ¥iwsikOek, 3a-
xupuaaud Myxammen baOsip koHe AkOapiiaxtap e€pekile OpblH
uenensi. AgaMaapablH TeHOTUNIHE OalIaHBICTHI TYPJl pyXaHH
aypyJiap, COHBIH 1II1HJI€ TAJAHTTHIH Naiijga 60Jybl 9JIEYMETTIK Op-
Tara na OaMIaHBICTBI €KEeH1 OeJIriJIl.

Kemnreren aypynapablH peeCCUBTIK JKaFAai1a HOCUIICH-HICIII-
re ©TEeTiHI TeHeaJIOTUSIBIK OJiCTieH aHbIKTanafraH. COHBIH iHIIHIE:
KaHT AuabeTi, TyMa KepeHAiK, reMopuaus, mu30QpeHUSIHBIH
(aybIp pyXaHU ChIpKAT) KelOip Typiaepi.

Tek peleccuBTIK I'eHIEp eMec, JOMUHAHT Te€HJACpPMEH e Oe-
TJICHETIH HOCUIMIK aypylapAblH: OpaXUIaKTHIINSA SIKU KbICKacay-
CaKTBLIBIK, KO3 TEPJECiHIH COKBIPIBIKKA aJbIIl KEJISTIH HOCIJIAIK
JIETeHePaIUsIChl, OKIIe aypyblHa OCHIMIUTIK CEKiJAilep /e reHea-
JIOTHUSIIIBIK O/IIC KOMETIMEH HOCUIACH-HOCIITe OTETiHI aHBIKTaJIFaH.

Erizaik amici Oenriiepain eriznepae JamMybiH 3epTTEYICH Kypa-
rad. Anamaa erizaep exi Typai 6omysl 6enrimi. KeitGip xarmaitnapaa
Oipey emec, ekey (eTe CHPEK KaFjaia yuiey KoHe TIlTi TepTey) Ky-
MBIPTKA >Kacymiachl YpbeIKTaHanbel. Erizmep Oip KYMBIpTKa jKacymia-
CBIHAH JKOHE 9p TYPJIi KYMBIPTKA JKAacylllachblHAH JaMUIbL. bip )KyMbI-
pPTKa KacyIlIachblHaH JaMbIFaH eri3ziep Oip KbIHBICTHI KoHEe Oip-OipiHe
eTe yKcac 6omanpl. byn TyciHikTi. OWTKeH1 onap Oip TypAeri reHo-
THUIITE, aJl OJIAPJBbIH apachlHIAAFbl albIPMAIIBIIBIK TEK KOpIIaFaH opTa
ocepiHe OalmaHBICTHL. ¥p TYpPidl )KYMBIPTKAJaH JaMbIFaH erizaepie
eri3 eMec ara-iHi SIKM OIKe-CiHJI CUSKTBI Oip-OipiHE YKCACTBIK, Oip
TYPJIi SIKU 9P TYPJi )KBIHBICTHI OOJIagbI.

Benrinep

JlomuHanTTap Peneccurep
Byiipa mant (rerepo3uroraiap/ia Tapam-Tapam) Katte! marm
IamTeIx epre Torinyi Kanpimrel marm
Capsl emec mam Capsl ma
Koii xe3ni Kex siku Kapa TycTi
Cekrminaep Cekmisaepain 60amaybl
Auaca Ooi Oprama 0oii
TompakTumst (apTeIKIia caycakTap OoIybl) BapmakTap caHbIHBIH KaJbIIThI 00Ty

uToreHeTuKaJBIK dAic. ATaIIMBIII 9JIiC JEHI cay >KOHE aypy
azaMaapaarbl XpoMOCOMaJap CaHbl MEH KYPBIJIBICBIH apHAWBI
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MHUKPOCKOIITAPIBIH KOMETIMEH CaJIBICTBIPMAJIbI TYPAS 3ePTTECYACH
Typanael. by ofic — aaMHBIH T€HETUKACHI )XKOHIHAE O0all MariymMmar
aJy MYMKIHAITIH OepeTiH omicTepain Oipi.

XpoMocoMa MyTanusJapblHBIH XpoOMOcOoMaliap CaHbl SIKH
KYPBIJIBICBIHBIH OalKallapJblK ©3TepiCTepiMEH CHUIAaTTaJIaThlH
TOOBI Oap. AgamMaa MyHIal MyTalusiiap IMUTOT€HETHUKAIIBIK JiC-
neH aHbiKTaaabl. COHFBI XKbLIAAPHl K€3 KEJITEH aJaMHBIH XPOMO-
coMa CaHBIH OFaH CIKaHJal 3UsH KEJITIpMEei, OHall )KoHE Te3 3epPT-
T€yre MYMKIHAIK OepeTiH kaHa oaicTep oiaamn Ta0smabl. MyHIa
KaH Jnerkouuttepi 37°C-ge KOpeKk opTachlHA TYCIPINT KOWBIJIAIbI
ma, con xepae oyap Oesmineni. Onapaan XxpomMocomaliap CaHbl MEH
KYPBUIBICHI KOPIHIN TYpaThIH NpenapaTTap AaibiHAansansl. Keiini-
peK ajzaM XpoMocoMaJapblH apHaiibl OosiyJaapMeH 0osy oiicTepi
oiian TaOBIIABI, OJIap XpOMOCOMaJiap CaHBbIH CaHAIl, €CEeNTEYyICH
Oacka kenbip XxpoMocoMaiap/iarbkl OipTajiail HO31K e3repicTepal ae
3epTTeyre MYMKIHIIK Oeperti.

MoJieKyJaSIPJABbIK T€eHETUKAJBIK JAICTiH KOMETiIMEH ajaM
reHoMblH KypauteiH JIHK MoJekyiaceiHaa opHajlaCKaH T'€HETH-
KaJIpIK akmapat (MHGopMamus) — TeHAePAiH KYPBIJIBICKI MEH
aTKapaTbhlH MIHACTI 3epPTTEIIE/II.

BuoxuMuAJBIK dAic. AgaMia Ke3JIeCEeTIH oTe KOII IaToJIo-
TUSJIBIK KaFgaliiap 3aT aJMacybIHBIH OAETTeriei yaepicinaeri
TYPJdl e3TrepicTepaiH XKy3ere acyblHa OaWIaHBICTHI OOJanabI,
MYHBI THICTI OMOXUMUSIBIK 9JICTEPMEH aHBIKTayFa OoOJasbl.
byn omicTtiH keMeriMeH KaHT AumadeTi aypybIHBIH cebenTepi
3eprreneni. bym aypy ackazaHacTbhl (YHKBI) O€31HIH KaJIBITITHI
KBI3METIHIH OY3bIIybIHA OalJIaHBICTHI OoJlanabl, Oyna O0e3 KaHFa
WHCYJWH TOPMOHBIH a3 Oeiin mbeirapaabsl. HoTukene KaHIarbl
KaHT MeJIepl KoOeHin, agaM arF3achlHJIaFbl 3aTTap ajiMacybIHOa
TepeH o3repicTep OaiiKaiagbl.

leneanorusnbiK (MIeXipenaik) 9AICTIH MaHBI3IBUIBIFB HEJICH
Typazs1?

Erizexrep o/iciHiH MaHbBI3IbUIBIFBI HEJE?

L{uToreHeTUKAJIBIK S/IC apKbUIbI HEJISP 3epTTele/i?
BroXUMUSIIBIK 9/1ICTIH KOMETIMEH HeJiep 3epTTeiesne/i?
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§ 63. Anamaa¥rbl HICIJIIK aypyJaap

I'eneTukaHBIH MeAUIIMHA YIIIH alpbIKIlIa MaHBI3bI O0ap. OaeT-
TEH THIC ©3TepicTep MEH aypyJiap T€HOTHUNKEe OalIaHBICTHI.
Anampap HOHYJ'IHI_II/ISICLIHI[a 2000-HaH acTaM HOCIIOIK aypy-
JapAbIH TYKBIM KyaJlaWThIHBI aHBIKTAJIFaH. AJgaMaarbl HOCUIIIK
aypyJapAblH XKOHE oJlapAblH Taijga 0oy ceOemnTepl MEH emjey
SMIiICTEepiH MEAUIIMHA T€HEeTHUKAChl 3epTTeial. MenuuyuHa reHeTH-
KaCBhIHBIH KOKEHKECT1 MIHIETTEPl TOMEHICT1JIEP/IEH TYPAaJIbl:

1. Amamaa MyTanusiJIapablH KEJIll MbIFy ceOCNTEpiH aHBIKTAY.
Onapz:m TY¥BI3aThIH ceOemmaprTap KaTapblHa azam HOCIJIIHE
Kepi chle TUT13ETiH paxuanus ceynenepl op Typm XUMUSITBIK
MyTareHm 3arTap, Kapajaopi, Hama CeKiJIAi eCipTKi 3aTrTap, CIUPTTI
imriMaikTep xaranbl. 2. TYKbIM KyaJlJauThIH aypyJapiblH alablH
aJy JKOHE eMJey 9JICTepiH xKacay.

MenuuuHa reHeTHKAachl TYKBIM KyaJaWThIH aypyJiapabl
aHBIKTAYy >XOHE eMJey YIIiH OipKaTap >KeJejl UMMYHOJOTUSJbIK,
OMOXUMHMSIIIBIK, [IUTOTCHETUKAJIBIK JXKOHE Oacka 9JIicTep Kacarll
MBIKTBI. MoceneH, QEHUIKESTOHYPHUSI, PAXHUT, MMOJTHUOMHUECITUT
aypyJiapblH ajyaH TYPJl A9PI-AOPMEKTEP/IIH KOMETIMEH eMIey
Ko 1apbl TaOBIIIBI.

MeaunnuHa T€eHETUKACKIHBIH MAaHBI3ABIIIBIFBI oCipece aagamMm3ar
TapUXBIHBIH OYT1HT1 Ke3€HIHAE OJIIeyCci3 apThin Oapaabl. OUTKeH1
XXep mapblHAAFBI 3KOJOTHUSIIBIK OPTAaHBIH IIYFBIJI HalIapjan
Oapa ’KaTKaHbl )XKOHE OHJAFbl (PU3HKAJIBIK-X UMHUSIJIBIK MYTareHIi
cebenmapTrapablH OapibIK ar3ajiapfa, COHBIH 1NIIHE aaaM
HOC1JIIHE JIe 3USHABl OCEpiH THUTI3IN XaTKaHbl ceOenTi oJyiap
apacblHJIa TYKBIM KyaJalTBhIH aypyiap keOelin Oapanbl. TyKbIM
KyaJaWTBIH aypyjJaapabl 3€pTTEy, OJapAblH aJJIblH ajly MCH
eMAeyalH TUIMIl XoJgapblH TaOy cajacblHIAFbl MEOUIIMHA
TE€HETHUKACBIHBIH JKayalKEepIIijIiri MeH MaHBI3bI apTa TYCYyIe.

Hocinagix aypynap mapTThl TYPAE €Kire: 'eH jKOHE XpOoMocoMa
aypyJiapbiHa OesiHe/.

I'en aypyjaapbl — HOMHHAHTTBIK XKOHE PEIIECCUBTIK aF-
naitnapnaa Oemineni. JlomuHaHT re”H aypyJiapbl (€HOTUIITE aHBIK
Oaiikamaabl. AnmaMaa Keibip KaJablOThl TEHACPAIH MYTAIHUSIBIK
e3repyl HOTHIXKECiHAe maklma OoJaThlH HOCIJJIIK aypyaap
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JKaKChl 3€pTTEJITCeH. AJITaMHBIH ayTocOoMaliapblHJIa (3KBIHBICTHIK
eMec XpoMocoMaaapbl) OpHAJlaCKaH Te€HJep MYTalUsIChIHBIH
canmapblHaH TYBIHAAWTBHIH, JOMUHAHT KY€ HOCIIACH-HOCIITE
OTeTIH TYKBIM KyaJlaWTBhIH aypyjap KaTapblHa MbIHAJapAbl €HTI-
3yre 6ojaabl: CHHIAKTHUIIHS — caycaKTapAblH TYTachIll ©cyi,
MOJUJIAKTUIINS — KOCAJKbl cayCaKTapJblH Iaiaa 00Jybl, MUKPO-
nedanus — 6ac-0et O6IriHIH MIEKTEeH ThIC YJIKEH >KoHe Oac Oei-
TiHIH ©Te MIaFbIH OONybI, Oy aypyFa MIaJIAbIKKAHIAPJABIH aKbLIbI
TOMEH, >XKapbIMec 0oJiasibl. ATamn OTIITEH T'eH aypyiaapbl JOMUHAHT
Ky#iae TyKepiM Kyasnaiabsl. COHABIKTAH Ja ojJapabl epTe 9pl OIl-
OHall FaHa aHBIKTayFa OoJyambl. A Oy KaXeT OOJIFaH eMIey
mapajapbiH Aep Ke3inae 6actay MYMKIHJIITIH Oepei.

PerieccuBTiK TeH aypyiapbl reTepo3UroTa >KarJabiHaa (HeHo-
Tunte O1MiHOEN, )KAaCBIPbIH TYPJE 9PEKETCI3 KYpeal ae, aypy
namMbiMalipl. PeriecCUBTIK I'eH Te€HOTHUIITE TeTEepO3Urora >Kaf-
naWbIHIA KACBIPBIH TYPAE CaKTaJbIll, OHBIH KEWIHT1 yphnak-
TapblHJa TOMO3UTOTa JKaFJailblHA KEIiIl, T€H aypybIHBIH Hailaa
OonysiHa ceben Oonanbl. ['eH aypyinapbiHa (PEeHUIIKETOHYPUS,
aJIbOMHHU3M, TeMO(PHUIHS, TATBTOHU3M CHUSKTBIJIAPIbI MBICAJ €TyTe
OoJtabl. (DeHI/IJ'IKeTOHypI/IH ’)kaHa TybUTFaH Hopectenepain 10000-
HaH OipeyiHne ke3aeceni. Erep 3 yakpIThIHIIa aHBIK HakKTama
KOMBIIIBIN, COOM TamMarbl KypaMmMblHaH (eHUuJIadaHUH OeJIiHIN
TactajiMaca, MUJIbIH JXeT11yl Oy3blIbIIl, MUKpoLedaans JaMUIbI,
aKbLIBI KEMIIK OenTiyiepl maifga Goraabl.

AnpOMHHU3M aypybl PEIECCUBTIK TeHIAEPAiH TOMO3HUTOTa
JKaraliblHa ©TYyl HOTHIXKECiHAe makaa Oonmansl. byn aypy amamuaap
apaceiga 10000-uan Gipinge, ssku 200000-HaH GipiHae Ke3aecyi
MYMKiH. Byn aypy Tepine nurMeHTTEp OOJIMaybIMEH, MIAIITaphl
aK >KoHE Kepy KaOiJeTiHIe KeMICTIKTep OOJIybIMEH, KYH HYpPBIHA
©TE JCEpPJICHTIUITITIMEH epeKmieneHin Typaabl. ['emodunus xone
JTaJIbTOHHU3M aypyJiapbl XBIHBICTHIK X-XpOoMoOcoMara OipiKKeH
sKarmauga HOCUJIIEH-HOCIITre OTel.

AnaMaarbsl XpoMocoMa aypyJapbl. MeaulluHa Te€HETHU-
KachlHJIa ITMTOTCHETHKAJIBIK OIICTI THIMI1 KOJJIAaHY HOTHKECIHIIE
aJgamMaarbl XpoMOCOMajap CaHbIHA YKOHE OJIapAbIH KYPBUIBICBIHBIH
e3repyiHe OalJlaHBICTBI €491p TYKbIM KyaJJaWThIH aypyiaap 6ap
€KE€H1 aHBIKTaJIFaH.
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AnaM KapHOTHHOIHIET1T KEHOip )XY — TOMOJIOTHSJIBIK XPOMO-
coMayap CaHBIHBIH ©3repyi (KeOeri HeMece a3arobl) cajlijapblHaH
naiga O0onaThlH KeHOip XpoMocoMa aypyJliapbIME€H TaHBICHIII
HIBIFANBIK.

AyTocoMaiap CaHBIHBIH €3Tepyl cajJapblHaH TYbIHAAUTHIH
HOCIJIZIIK aypyJiap XbIHBICKa OaMJIaHBICTHI €MeC KYW/Ie TYKBIM
Kyanaiabel. byran mpican perinae “/layH CHHAPOMBI” HOCIIIAIK
aypyblH anyra Oonaasl. JlayH cuHapombiHga 21-KyI roMoJjo-
TUSIJIBIK XpPOMOCOMa CaHbIHBIH Olpeyre achlll KeTyl, IFHU TPUCOMUK
6onysl Oaiikananbsl. OCBIHBIH cajJapblHaH HAayKACTBHIH THUIIJIOU/
Ky#zaeri (2n) xpoMocomalapblHbIH CaHbl oAeTTerinei 46 emec, 47
OOJIBIIT KaJIaJbl.

“JlayH cuHIpOMBI” aypybl oWesaepae Je, ep agaMmaapaa aa
ke3neceni. byn aypyfa mranaplKKaH HayKacThIH Oachl JIeHECI-
MEH CaJbICTBIpFaH/Ia aHAaFyYpPJbIM YJIKEH, O€Ti )ajmak, Ke3aepi
ChIFBIpaliraH opi Oip-OipiHe KaKbIH OopHajacaabl. OHBIH ay3bl
)KapThLJIal allbIK, aKblJIBI KeMic OoJiaibl. OneTTe OyHAal HayKac-
TapJa KbIHBIC O0€37epl HalIap JTaMHUJbI, >KapaThlIJIBICEIHAH Oeaey
OonpInl TyblIanbl. byHmaW aypysl O0ap mep3eHTTEpAiH TYBLITY
ce0ebi peTiHAe CBIPTKBI OpTa ceOenmapTTapbIHbIH Kepi 9cepi KOHE
aHAJIBIK aF3aHBIH JKacChl €JICYJIi poJl OWHaWIbl. AHAHBIH IEP3CHT
CYMreH yakbITTarbl Xachkl 35—40-tan ackan OoJjica, ojlapJaH
OyHpaail aypyfa majlAblKKaH COOMJIEPIiH TYbUTy MYMKiHOITT 18-25
’KacTarblIapMeH cajiblcTeipranaa 10 ecere kebeiieni.

Anmamaapaa >KbIHBICTBIK XpOMOcCOMaJiap CaHBIHBIH ©3repyi ce-
OenTi maiza OOJIaTBIH aypyJliap 1a aHbIKTanraH. bynapra “Kuaii-
Hpeabrep cuHapoMbl” xoHe “lllepmeBckuii-TepHep cuHapo-
MBI’ aypyJiapblH MbIcaj €Till kepceryre Oosansl. Kualindgeabrep
CHMH/APOMBI TE€K €p aJamMmjaapia raHa kesjaeceni. byn aypyra mal-
JIBIKKAH ep aJaMaap KbIHBICTBIK XpoMocoManap 6oubrama “X XY™
reHotuIrine ue 6oxanpl. COHBIH €ceOiHeH olapJarbl TUMIIOU XPO-
MoOcoMaJiap caHbl osieTTerizien 46 emec, 47 6onanpl. Knmaitndensrep
CUHAPOMBI aypybIMEH aybIpaThlH TYJFajiap/ia JAeHE KYPBUJIbICHI,
aKbLJI-OM KOHE XBIHBICTHIK TYPFBbIIaH TaOUFaTKa Kailibl e3repi-
cTep maiiga 6onanwl. OnapablH 0O#BI, KOJT-asiKTapbl MIEKTEH THIC
y3bIH OoJbIn KeJeai. UbiFbl 0OKCECIHEH Topl KYUIbIKTAYy, ACHEe
oMennepaiKiHe yKcac Mad mIoFbIpiaaHaabl. JKbeIHBIC O€3aepiHiH aa-
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MYBI 6¥351J1a,u51 banaraTka »keTy Ke3eHIHEH OacTam eIoylp aKblJ-
OM KeMICTIT1 TyBIHIaWabl. byl aypy opra ecenmneH >kaHa TybUIFaH
500 yi GamaHbIH OipeyiHe Ke3aeceIi.

oienaep/ie *KbIHBICTBIK XpPOMOCOMAaJIapAblH MYyTallUsiJIaHybIHA
OatinanbicThl 6osaThiH IlllepmieBckuii-TepHep cHHAPOMBI ay-
pybl ke3neceni. byn aypyra manablKKaH oMeaepAe KYIT TOMOJIO-
TUSUTBIK JKBIHBICTBI XpOMOCOMAJIApJIbIH caHbl Oipeyre a3asabl. Co-
HBIH HOTHMIKECIHJIC OJIapAa¥rbl KBIHBICTBIK XpoMocomaliap OOWbIH-
1a reHOTUuIl HopMmajarbl “XX xpomocoMma opHbIHA “X” KyHiHIE
Oosanmbpl. ANl AUMJIOW] XpOMOCOMAaJapJIblH CaHbl dueTTeriaeu 46
emec, 45-ke Tycei.

MyHmai oWenaepaiH Ooibl eTe ajaca kenemal. Onapmaa aHaJIBIK
0e3ziep TaMbIMaiibl, KalTajlaHFaH XBIHBICTBIK OEJITJIEpl oTe Kak
Oaiikananel. llepieBckuii-TepHep CHHAPOMBI OpTa €CEIIIeH >XKaHa
tybiirad 5000 KbI3abIH OipeyiHAC Ke3eCel.

MeauuuHAJBIK-TeHETUKAJIBIK KeHec 0epy. MeauinHaIbIK
FeHeTUKa YIIiH TYPJi HOCUIIIK aypyJiap OOHBIHIIIA T€TepPO3UTroTa
TacylblJapblH aHBIKTAYJIbIH YJIKEH MaHBI3bl Oap. ONTKeHI
reTepo3uroTa TAaCUTHIH aF3aHbIH ©31 HOCLJIJAIK aypyjapMeH
aypipMaiifibl. Erep rerepo3mrora tacymisiap Oip TypJi aypyra
maJaplKKaH OoJjica, MYHJAAal agaMIapJblH HEKECIHEH TYybIJIFaH
OajtajapblH HOCUIIK aypyMEeH TYbIJIY BIKTUMAaJIbl KOOIpEK.

OHBIH alAbIH ajly YIIIH apHAyJbl MEIUIIMHAJIBIK-TEHETUKAIBIK
KeHeC Oepy OpTaJIbIKTapbl YHBIMIACTHIPBUIBIN, KAHY S KYPYAbl HUET
eTKCH JKACTapra, OJIapIbIH JKAHYICBIHIA TYbLIATHIH nep3eHTTep;1iH
JIeHCAYJIBIFbI YKOHIH]IE TYClHI[lpy YKYMBICTaphI )I(Ypl"lBlJIyl mapT.

XKanner anfanpga, IeHI cay yprHak YIIiH KYpec, TYKbIM
KyaJaThIH aypyJapAblH aJlJblH ally )KOHE eMJICy JJICTepiH i3/1ec-
TIpy — MEIUIIUHAJIBIK T€HETUKA FHUIBIMBIHBIH KOKEWKECTI MIHACTI
OoJIbIII TAaOBIIAABI.

MenunuHanbIK TeHEeTHKAHBIH HET13T1 MiHIACTTEepl HEACH TYPaIbl?
AnamMaarbl XpOMOCOMAJIBIK aypyJlapabiH cebedi Hege?

“JlayH CHHIPOMBI” aypybIHBIH ceOentepi Heae?

Kalindenbrep CHHAPOMBIHBIH OeTijiepi MeH ceOenTepiH TYCIHIip.
“IllepmeBckuii-TepHep CHHAPOMBI” aypybIHBIH OCATiNIEpiH aliT.

S ‘w

AnamMaa Ke3/IeCeTiH T'eH aypyJiapblHa MbIcaiaaap KeaTip.



CEJIEKIIUA HET'I31EPI

@) Cenexuusi 3koHe GHOTEXHO-
JIOTUsl Herizaepi

HET'I3/IEPI

Ceneknusi TEpMUHI JIaThIHIITA ‘“selectio” ce3iHEH aJIbIHFaH,
ol “raHaay’ HereH MaFblHaHBI Olnmipeai. OCIMAIKTEpAiH >KaHaA
TYPJICPiH, KaHyapJiapAblH KaHa TYKbIMJIApblH, MUKpOaF3aIap.IblH
’)KaHa MITaMMJIapblH Taly, oJapAblH TaOWUFaTTarbl CYpPBINITAPbIH,
TYKBIMJIapbl MEH IITaMMJapbIH JKaKCapTy — CEJICKIUSHBIH HETi3ri
MiHIET] O0JIBII TAaObLIAABI.

KOIl TYPJIJIIK OPTaJbIKTapPbI
- - 00O -

§ 64. MoeHu eciMIiKTepaiH MIBIFY Teri JKoHe H

TipmrinikTeri >kanyapiapAblH TYKbIMAAapbl MEH MOJICHHU
OCIMAIKTEp CYPBINTAPBIHBIH TE€HIIK KOPHI OacTanmKbl XKaOaubl
TYpPJIEPiHIH T€HIIK KOpbIHA KaparaHga KeMipeK Ooaybl TaOufru.
COHIOBIKTAaH J1a CEJIEKIIMS CaJlaChIHBIH JKETICTIKTEpi, HETI131HEH,
OCIMIIKTEPAlH SIKM XaHyapJapJblH OacTamnkKbl TONTAPBIHBIH
T€HETHUKAJBIK KOIl TYpJiJirine OaWiIaHBICTBI. OCIMIIKTEePIaiH
’)KaHa CYpPBINTAphl KOHE XKaHyapJaapJblH XaHa TYKbBIMIapblH
Ttabyma >xabaiisl dopmManapablH Mmalmgaiabl OeATiJepiH i31ey
MEH OHBI aHBIKTAyJbIH MaHBI3bI 30p. MoaeHHU ©CIMAIKTEPIIiH
KOl TYPJIJIITI MEH OHBIH reorpausablK TapaldyblH 3€pTTEY
MaKCaTBhIH/Ia PECEHIIIK YJIbl TEHETHUK >KOHE CEJCKIIMOHEP FaJbIM
H.NU.BaBunoB 1920-1940 xwuinapsl Peceiire >koHe mierenaepre
OipHelIe >KCTeaunusiiap YibiMaacTeipFadH. byi skcnenunusiap
OapbICBIHAA QJIEMHIH OCIMIIK pecypcTapbl 3€PTTEITEH KOHE
VPBIKTHIK YIIiH Oarajibl KOJUICKIHS KUHAKTaJlFaH. bynap keliHHEeH
CEJICKIUS ICTepiHAe, >KaHa CYphINTapAbl Ta0yFa IMai1alaHbIIFaH.
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H. V. BaBunoB skcrieAuIIus HOTHIXKEJIEPl HETI31HJE CEJICKIIUS
TEOPHsSIChI YIIIIH Oarajibl caHaJaTBhIH KaJMNbl KOPBITHIHIBLIAPIbI
nabpiaaaabl. O MOIEHU ©CIMAIKTEPAIH KeJil WIBIFYbIH 7 opTa-
neIKKa Oeneni. By opranbikTap OYKUI JYHHETE TapajFaH.

1. OuTycTiK A3Usl TPONMKTIK OPTAJBIFbl. TpONUKTIK YHIIC-
taH, YHAI-Kprtail, OutycTik Kpitail, OuTycTik-1lbIFbic A3us apan-
napel eneni (50 %-bl MOJIEHH OCIMIIKTEpP, COHBIH 1MIIHIE KYPIIl,
KaHT KaMBICHI )KOHE KOKOHIC €T1HJIEPIHIH OTaHBbI).

2. Ibirbic A3us opragasbirbl. Opransik xoHe Lbeirbic KpiTai,
Kanonwus, TaliBanp apannapsl, Kopes eneni (Oyn eHipaepain 20 %-
JTaH acTaMbIH MOJICHU OCIMJIIKTEp aJibll KaThIp, COHBIMEH KaTap
COsl MEH TapbIHBIH OTaHbI OOJIBITI CAaHAJIAJIBI).

3. OurycTik-0aTbic A3usa opraabirbl. Kimi Asus, Opra A3zus,
Hpan-Ayrancran, Conrtycrtik-0arbic YHAICTaH ayMaKTapblH KaM-
tuapl (14 %-bI MOZIEHU ©CIMIIKTEpP, COHBIH 1MiHAE Ouman, CyJbl,
OypIIaKI9HI1IED, 3bIFBIP, CO013 )XKoHE OacKa eriHaep OTaHBbI).

4. Kepopra TeHi3i opraasirbl. JKepopra TeHI31 karajay-
napeiHAarel Memiieketrtep enenal (11 %-v1 MozmeHu eciMIiKTep,
opaM KarbIpak, KaHT KbI3BUIIIACHI, JKOHBIIIKA KOHE 30UTYH aralibl
OTaHBbI).

5. Aduccus (Ipuonusi) opranbirbl. O3iHe TOH AepOec Iu-
KaHIIBLUTBIK MOACHHUETIHIH 6T€ epTeaeri omarbl OoiFaH (aK XXyrepi,
apria, 6anaH, »ka0aiibl acOypiiak, kKoge arabIHbIH OTaHBI).

6. Opraabik AMepuka. OnrycTik Mekcuka (ackabak, 100wus,
JKyrepi, KaJaMImbIp, KO3a KOHE KaKao aralllbIHbIH OTaHBbI).

7. OurycTik AMepuka (AHa) oprajbiFbl. OHTYCTIK AMepu-
KaHBIH OaThIC )XarajgayblH Ooiiman AHA Taynapsl TizOeri aymaH-
TapbIHBIH O1p OOJITiH KaMTHUABI (KapTOIl, aHaHacC YKOHE TeMEKi
O©CIM/IIKTEpIiHIH OTaHBbI).

H. BaBuioB KOJJIEKIUSICBIHBIH CYyOTPONMUKTIK ©CIMAIKTEpre
THICT1 YJIKeH OeJiri ©30eKkcTaH oCIMIIKTaHy MHCTUTYTBhIHJA Oy-
FiHT1 TaHJA J1a CaKTayJIbl KOHE OJI KaHa cypbeInTapabsl Tabyna
mavnaJIaHbUIBIT KEJIEI.

Peceiline cakranbin katkaH kosuiekuusa 320 000-gan actam yJi-
rizepai kamTuabl, o 1041 ecimaik typiepine ue. Omapra xabaiibl
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J)KOHE MOJICHU OCIMJIKTEpPAlH YypHaKTaphl, €CKl KEPrijiKTi CypbI-
Tap eHenl. OJIeMIIK T€HOKOPJaH FajbIMIap MapyalrblUIbIK >KaFbl-
HaH Oarajibl €CenTeJreH OeNrijepAlH T€HETHUKAJIBIK KOpJIapblH
tagaan ajnanael. Onapra eHIMIUIIK, Te3 Micyl, aypyJap MEH 3UsH-
KecTepre, KYpFaKIIbIBIKKA KOHE Oacka bIKITaJaapfa MIbIIaMIbl
OenrinepiH MpIicall eTyre 0ojaabl. 3aMaHaJbIK Te€HETHUKa 9HiCTepl
OCIMIIKTEP CEJIEKIUSIChIHAA TaHFaXKalbII KETICTIKTEPre KOJI KEeT-
Ki3yre MYMKIHAIK >kacaabl. MpIicaibl, Kabailbl KO3aHBIH Oarajbl
reHjepi Heri3iHjae kacajiraH “TalllkeHT CYpbINTapbl ©3 yaKbIThIH-
Jla BUJIT aypybIHA MIBIAAMIBI €H KaKChl CYPBITI OOJIFaH.

1. | CenmexkumsiHBIH HET13T1 MIHJACTTEP1 HEJICPJACH TYpaabl?

2. | Monenu eCciMAIKTEPAiH KEJIII IIBIFY OPTAJIBIKTAPbIH aTa.

3.| OHTYyCcTik-BaTteic A3usi OpTaldbIFbl KaWChl ©CIMAIKTEPAiH OTaHBI
OOJIBITT caHaJIaabl?

4.| ©30exkcTaH MOACHU OCIMAIKTEPAiH KEJIM MIBIFY OPTaJbIKTapbIHBIH
KalichIChbIHA eHexl?

§ 65. Kanyapuaap MeH ecCiMAIKTep CeJIeKIUACHI

CeneknusiHbIH HETri3T1 MIHAETI — aJaMJapJblH a3bIK-TYJIK,
ACTETHUKAJIBIK KOHE TEXHHUKAJBIK TajlallTapblH TOJIBIK KaHaFraT-
TaHABIPATBIH JKOFApbl OHIM/I1 XaHyap TYKbIMJapblH, ©CIMJIK
CYpBINITAapbl MEH MHUKpOar3ajap IITaMJapbliH jKacaylaH Kypajajibl.
TyKbIM SIKM CYpbIn (Ta3za JUHHUS) AEN ajaM KacaHAbl Typle
TanKaH ar3ajiap nonyiasiuusichblH aTtanaesl. Ojxap TypakThl opi
Oaranbl OMOJIOTHUSIIBIK JKOHE IIapyallbUIbIK KaCUETTEepre ue OOJIbIII,
ypHakTaH-ypIiakka eTeal. OpOip TYKbIM MEH CYpPBINTHIH ©31HE TOH
KacHeTl, SiIFHU peakmnusi HopMachkl O0ap. Mpicaibl, TaybIKTapAbIH
aK JIETTOPH TYKBIMBI KeN XYMbIpTKa Oepeni. Tipmiaik eTy
)Karmaliaapbl )KOHE KOPEKIIEH KaMTaMachl3 €Tyl )kakcapca,
JKYMBIpTKa Oepyl aptaabl, O1paKk OHBIH Maccachl iC XKy3iHIe KoOeu-
Meliai. denotun (COHBIH INIHIAC OHIMIUIIK Te) OCNTiIl KarFganga
OeJriHel, COHIBIKTAH KJIMMAT >KarJaibl, arpOTEXHUKAIIBIK 9JIicTepl
MEH Oackapy op TypJii OojFaH aymMakTap YIIiH OeHiIMIEITeH TYKbIM
SIKW CYPBIIT Kacay KaxeT.
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Cypvinmay XoHE 0yoaHoacmwvlpy — CEICKIUSIHBIH HETI3T1 9i-
crepi. CypbINITayablH €Ki TYPI: KaJIbl )KOHE YKEKE CYphIliTay Oap.
OciMaikTaHyda MIETTEH TO3aHJAaHFaH ©CIMIIKTepre KaparaHaa
YKAJITIBl CYPBITNITAY 9fici Kobipek KoaaaHbuiaabl. MyHIal CyphI-
TayJa eTICTIKTEpP/ICH TEeK KaXXKETT1 camara ue OOJIFaH ©CIMIIKTEP
Oemin anbiHaAbl. Keneci KpLIbl OYJI YPBIKTAp erijim, eciMIik apa-
ChIHAH Ja OHBIH aHBIK Oelrire we OOJFaHIapbhIH FaHA CYpPBINTAI
any KalramaHanabl. byn omicneH albIHFaH CYPBIN T'€HETUKAJBIK
JKarblHAH Oipaeit 60JIMaiIbl, COHABIKTAH CYPBINITAYAbl ME3T11-Me3-
riJiMeH KaiTaian Typy Kepek.

Kexke cyppinTayqa ericTikTeH Oaraibl Oeirici 6ap keubip
O©CIMIIKTep ipiKTeNedl )KOHE oJlapJ/laH YKaHa ypHak ajablHaabl. JKeke
CYpBINTAYy apKbUIBI Ta3a JIMHUSJIAPJABIH T€HETHKAJIBIK JXKaFbIHAH
OipTekTi ar3amnap ToObI ipikteneni. CypsinTay >XOJIBIMEH MO-
JICHU OCIMIIKTEpAiH ©Te Oaraibl
CYPBINITapBIH JXKacayFa KOJI KETKi-
31 (61-cyper).

ByriHri Tagma eciMIiKTEepaiH
’KaHa CYPBIIITAphIH Ta0y »KOHE oJjiap-
JbIH ©3TeprimTik HmeHOepiH apT-
THIDY OOHWBIHIIA TOMEHIETriacH
oxmic-amalnaap KoJJdaHbIIanabl: Oy-
NaHAACTBIPY, KaCaHJbl MyTareHes,
SKCHEPUMEHTTIK HNOJUIIJIOUIUS KOHE
Fe€HETUKAJIBIK HWHKCHEPH .

Bynanaacreipy. Ceneknusiga Oy- 1T .
TaHAACTBIPYABIH Op TYPJI1 dmicTepi ML
KOJL/IAHbIJTa JIBL. Onap Typ iminge-
ri OymaHmacTheipy, reorpadusaiIbIK
mimiHAepai 6y,E[a'H,Z¥aCTI>Ip.y, rexe- Cenexyua namuosicecinoe oci-
TUKANBIK aJbIC MIMIHACPAL OYAaH- | pincen Guoaiioviy Goiivt anaca,
nacteipy xoHe T.0. Typ 1miHAET1 |onimoi cypnvinviny Kypamvinda
OydaHIACTBIPY OCIMIIKTEP CEJICK- |2Hcozapbl cananvl Kneikosuna (ox

IUSICBIHAA KeH KOJJIaHbLIaJbl. byHmga |2carma— D) bap. Anzawikpl cypnol
(con sncakma — A).

12 —buonorus, 9-ChIHBII
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Oip Typre »ataTblH ©CIMJIIK CYpBIITaphbl 63apa OyJdaHIacThIPbLIAIbI.
bi3ain eniMi3ae KOJIaHBUIBI JKAaTKaH KONTEreH K03a CYPBINTaphl
OCBI 9JiCIIEH TaObLIFaH.

l'eorpadusnbik anesic mimiHAepAl Oynanagacteipyaa 6ip Typre
TOH, Oipak JKep OeTiHiH TYpii TYKHIpJAEpiHEH OKEIIHTEH ©CIMIiK-
Tep e3apa OydaHAACTHIPBIIAALI. ANBIHFAH OyJgaHAapaa e3rep-
rimTik, sSiFHU YKaHa opTara OeriMIenylIiliKk KOoFaphl OoJlaabl 1a,
oJlap TipHIiJIiK €Ty opTacbklHa Te3 Oelimueneni. OChl OMICTIH KOMe-
rimMmen OmmanaeiH “CapaTtoB-29 cypblObl TaOBLIFaH, Ka3ipri Tagaa
oy cypeiit TMJ] MeMIIeKeTTEepiHIH OnIail eriJieTiH ajiKarTapbl-
HbIH 50 %-bIHa erimin xateip. AkagemMuk Canblk MupaxmesoB
MekcukanaH oKeJIIHI'C€H BHJIBT aypybIHA TO31M/I1 kabaibl KO3a MCH
O30ekcTaH1a TaOBLJIFAaH BUJIBTKE TO31IMCI3 KO3a CYpBHIOBIH OynaH-
JIaCTHIPbIN, BUJIBTKE To3iMai “TamkeHT-17, “TamkenTt-2”, “Tami-
KEHT-3" CypbINTapbIH allThI.

l'eHeTHUKaIBIK ajbIiC NIMIIHIACPAI OyJaHIACTBIPY KE3iHIe op
KHJIBI TYpre HEeMece op KHJIbI TOITKa >KaTaTbIH ©CIMIIKTep OyjaH-
JacThIpbIIAbl. by ofic apKbLIbl OYTiHT1 3aMaH CEJEKIIUSCHI KOJ
J)KETKI3reH ipi KeTICTIKTepaiH Oipi — OyaaHAacyIblH TypJiepa-
paJIbIK OHIMCI3AITIHIH alJblH ajy >KOJAApbhIH oijarl Tady OOJIbI.
Anramr OYJI oficTi ©TKeH FachIpAbiH 20-KbUIIapbIHAa PECCHITIK Fa-
aeiM [LJ]. KapnedeHKO opamiKambIpak IMeH TYPBIIThI OyaaHIacThI-
pyla KoJaaHabl. AjgaM TapalblHAaH jKacajafaH OyJ »KaHa ©CIMJIIK
opam’KaIlTblpakKa Ja, TYpbhINKa Aa ykcamaraH. OnapiblH Kemici 2
OOJIIKTEH Kypaiaabl, )KapTHICKI OpaMiKaIlbIpaK, >KapThIChl TYPhITTKA
YKCauibl.

An keliin Oumai MeH OuMIaibIK OyITaHAacTHIPBLIABIL. by Oy-
JaHaacy Heri3iHae OMAalJIbIH JKaHa JOHJI YKEMIIOI CYPIbI Ka-
caybl, o Oip mayceimaa 3-4 pet opbin ainbiHaabl, 300—450 n/ra
’)kackll Macca Oepeni. bip-OipiHeH y3ak TypJiepai OynaHaacThIpy
JKOJIBIMEH Tafbl Jia jKaHa JOHJII KOHE >KEM-IIONKe JIalbIKTalFraH
eciMIik — Ougall MeH Kapa Oumaii anblHIbl. byn OynaHackaH
CYpHIIl TPUTHKAJIE JCI aTajlabl. bumail MmeH kKapa OWgalIbIH €H
J)KaKChl KaCUETTEPiH KUHAraH OYJI ©CIMIIK >XOFapbl OHIMI1, Kem
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MeJIIIeP/Ie KAChLJ KeMINOIl XUHAWIbI J1a )XKOFapbl JopeKeaeri
KOpPEKTiK camara ue. OciMOikTaHyJda OpPraHUKaJIbIK 3JIeMEHTTEpi
Oipmiama OeceH i CHHTE3eTi, OHIMIIIITT dKOFaphl, YIKEH OJIIIe-
MIMEH ©3TeHISJICHIIT TYPaThIH MOJHUIIJION] OCIMIIKTEP JIe aJIbIHAIbI
(62-, 63-cyperTep).

Kacanovt mymazenesz 20ici nemn KyuTi ocep €TETiH cebern-
mIapTTapJAblH BIKIMAJIBIMEH ©cCiMIiKTepae OoJaThIH MyTalusiiap
aiiTeianel. By omicTi KOJMaHy apKblLIbl akaaeMukTep HaOwkan
Ha3zupos nien Octon JXKanniaoB MakTa KO3aChIHBIH MOJI oHiMII AH-
402, CamapkanT-3, FOnay3 cekuiai cypbIIITapblH TalThI.

I'eTepo3uc. OciMaikTepae CHIPTTAH TO3aHAaHAbIPHUIATHIH ©CIM-
JIKTEepZl TaOUFU TO3aHAAHABIPY APKBUILI CEJEKIIUsS YIIH MaHBI3bI
30p TEHJEP COJI Kejjepre MbIKTan Oekituieai. bynan ambiHFaH
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63-cyper.

buoait myksimoapur:

| 62-cyper.

Byoanoacmuipyowviy zemepo3zuc
onimoinizi (opmaoa), eKi HcavlHoa ap
mypai scyzepini oyoanoacmulpyoan
ANbIHEAH HIIMUDICE.

A ¢ ounnouo copm (2n = 14).
O e mempanioud (4n = 28).
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OyaaHaap ChIPTTAaH TO3aHIAAHABIPbLIAALI. OChl OJIICTIH KOMETIMEH
MOJI OHIMJII ©CIMJIK CYphINTaphl ecipuieni. byHa rerepo3ucTiH,
SIFHU OydaH KYWIHIH THIMIUIITT aliKblH KepiHeai. ['eTepo3ucTiy
MaHBI3ABLIBIFBI COHAA, OlpiHIII ypriaKk OygaHaap ara-aHa ar3aMeH
CaJIBICTBIpFaH/a aHAFYPJIBIM TO31M/I1 Opl eMipIlieH O00Jia Ibl.
Kanyapaap ceiaekuusicol. XXanyapiaap ceneknuscblHAa J1a
OCIMIKTEp CEJEKIHSICHhIH/IA KOJJAAHBIJIATHIH JIICTEP KOJTaHBI-
nanwl. bipak skaHyapiap CeleKUMsSIChIHBIH 631HE TOH €pPEeKIIeIKTepl
’)KaHyapJAblH TaOuUFaTbIHAH TybIHIAAWIb: 1) KOJFa YHpeTiareH
’KaHyapJiap TEK >KbIHBICTBIK KOJIMEH KoOelemi; 2) opOip xaHyap a3
©eHIM Oepe/ll )KoHe opOip kaHyap alTapiibIKTal KbIMOAaTKa Tyce/l.
XKanyapnap celeknusChIHIA dKCTEpPhep OeArijepal eckepy
MaHBI3IBI poJI aTKapaabl. JKaHyapiapAblH CHIPTKBI MINTIHIACPIHIH
OYK1JI KUBIHIABICHI, I€HE KYPBLIBICHI, IeHEe OeJIIKTEepiHIH e3apa
KaThIHACHI IKCTepbep Jen aranaabl. [llapyanrbinblK yiIiH MaHBI3IbI
OOJIBII caHaJaThIH KOITEreH Oenriiep, MOCeJIeH, ipl KapajaapabiH
MOJ ©HIMJ1 TYPIHIH JaMybl OJapAblH ACHE KYPBUIBICBIHA, KAl
aliHany >KOHE TBIHBIC aJly XyHeJiepli MeH 0acka ja OenrijiepiHiH
J)KaKChl JamyblHa OainaHbIcThl. JKaHyapnap celeKUHUsChIHIa TYpIi
Oenrijep oprachlHAAFbl OAHIAHBICTHUIBIKTEI €CKEPYy alphIKIIa
MaHBI3Abl, OUTKEH1 Oipep Oenri OOHBIHINIA KOFApPbhl OHIMIIIIK —
HaKThI SKCTEphEP OeNrijiepre TiKeaeh KaThbICThI OOJIBITT TaObIITIa kL.
Man mapyalibUIbIFbIHA YpHaKTap caHbl a3 OOJaTbIHIBIKTAH,
miapyalmblUIbIK TYPFBICBIHAH Malgaiibl OeJiriiepiHe Kapal >Keke
CYpPBINITAY KEHIHEH KOJJAaHBIIAbl. AybIJ MapyallblIbIFBIHA TOH
JKaHyapiaapabl e3apa OyaaHaacTeIpy HeMece O1p-OipiHEeH y3akK, SSFHHA
0eTeH TYKbIM MEH TYpre KaTaTbIH JKaHyapiiapJabl OyJdaHIacThIPY
)Kypriziineni. beren TykpiMaapabl OynaHaacTeipy OipHelle maii-
anbl OenTijepaiH KOMOWHAIMSCHIH Kacay MaKCaThIMEH KYy3ere
aceIpblianbl. byHnait OynangacTelpy KeMiHIpeK KaTaH CYpPBIII-
TayMEH KOCa >XYPTi31IreHae, TYKbIMHBIH €pPeKIIeIIKTEePIH dKaKcap-
TyFa KOJaWJIbl MYMKIH/IK TYFbI3aIbl.
XKanyapmapablH op TYPJIl TYKbIMJIApPbIH HEMECE OCIMIIKTepIi
CYpBIIITapbl MEH TypJepi OolibiHIIa OynaHaacThIpFaHIa Maiiga
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OonraH OipiHIII ypriaKk OyJaHbl TIPHIUTIK KaOiJdeTiHIH aHAFypJbIM
JKOFapbl OOTYBIMEH KOHE KYIITI IaMybIMEH €peKIlIeJICHE/I].

By kyObuTBIC J)KOFaphlia alThUTFaHBIHAAM, Oy1aH KYIIi HeMece
reTepo3mc Jen arajnajbl. byHna KkenTereH reHjiep rerepo3uroTaibl
Kyire ete/l koHE JIOMUHAHT I€HJCP/AlH ©3apa bIKIaJAacybl TybIH-
Oanabl.

Y1 sxaHyapJiapbIHBIH MOJI ©HIM/I1 TYpJepiH Taly YIIiH TYKbIMa-
paJibIK YKOHE YH JKaHyapJiapbIHBIH aJIbIC NIIIIHAECPIH OyAaHIacThIPpy
JKYprizuiin, »kaHa TyKbIMAap AyHuere keiji. TykbiMapaibik OynaH-
JIaCTBHIPY apKbLIbI K10€K XYH acKaHUs pamOyseci, ruccap >KoHe
KapakeJ KOMJIapblHbIH TYKbIMJIApbl, KOII CyT O€peTiH KocTpoMa
Kapamaj TYKbIMBI, aXxaJITeKe >KbUIKbIChI, TaybIKTapAbIbIH Opoiiaep
)KOHE MOJ OHIMJIIH TypJepl, KiOeK KYPTHIHBIH TYKbIMJIapbl
TaOBUIIbL.

Y1 s)kaHyapJapbIHbIH aJIbIC MIIITHAEPIH OyIaHIaCThIPy apKbLIbI
Jla 1IapyaubUIbIK YIIIH MaHBI3bl 30p TYKbIMIap anblHFaH. Onapra
MbICaJl €TII XI10€K XYH OepeTiH MEPUHOC KOWbl MEH >a0albl ap-
Kap/ibl OyJaHAaCThIPy KOJBIMEH aJbIHFaH apKapMEPHUHOC KOUBIH,
OMIK TayJibl ayMakTap/a >KacalThlH YH JKaHyapbl — KoJiac IeH 1pi
KapaHbl OyJaHJAaCTBIPY KOJIBIMEH XaHa TYKbIMJIbl aTan eTyre
Oomanpl. by TykKeIMaap op KHJIbI OpTa »KarjadblHAAa €MiH-EpKiH
’)Kacal ajaJibl )KOHE O@HIMILIITI JIe )KOFaphbl O0J1a Ibl.

1. | ©ciMaikTep CeNIEKIUACHIHIA KaHIak olicTep KOJIIaHbLIIaIhI?

2.| ©cimaikTep celleKIusIChiHAa OydaHAacThIPYJAbIH KaHIal oaicTepi
namjananbliaaasl?

3.| ©30ek FalbBIMAApbIHBIH OCIMAIKTEP CEJICKIIUSICHI CaJiaChlHJIaFbl
3epTTEY KYMBICTAPHI Typajbl MaJIiIMET Oep.

4.1 I'eTepo3uc niereH He?

§ 66. Cesiexknus k9He OMOTEXHOJIOT U 1

Byriuri tanna Mukpoar3aigapAblH KbI3MET1 op TYPJIl TEXHO-
JIOTUSIIBIK YAeplcTepae kenen Kojaaaneuryna. IIpokapuorrap xkoHe
AYKapUOTTap TIPUILJITiHIH OHIMAEP1 XaJbIK IIapyallblUIbIFbIHBIH
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TYPJI cananapblH/a )KbUIJaH-KblUIFa kebeiin keneni. Hau micipyze,
ChIpa, IIapar, 9p TYpJl CYT eHIMAEPIH JalbIHAayda MUKpoOar3ajap,
CaHBIpayKyJlaKTap KoHe OakTepusijaaplblH (GEepMEHTTI KbI3METI1
naigananpiiagabl. OcbiFaH OaWIaHBICTBI OHAIPIC MHKPOOHO-
JIOTHSICHI KEH JaMyjia >KoHE ajJlaM YIIiH KaKETTi dJIIEMEHTTEP/Il Ko
MeJIIepae KacauThlH MUKpoOar3ajiapJAblH KaHa IITaMJIapbIHbIH
CEJEeKIUSCHI XeJqea anra Oaceinm Oapaasl. MyHaau mrammaap
aHTUOUOTUKTEP, PEPMEHTTEP MEH AOPYMEHIEP KOHE KOPEKTIK
aKybI3ZIap/ibl LIBIFApyAa YIKEH MaHbI3bI Oap.

Mpeicanbl, Mukpoarszanap B,, B, nopymenaepin anryna maina-
JaHblAabl. AFam KaJlAbIKTapblHJA SKW Oajaybi3/ia ©CETIH
albITKbl CaHBbIpayKVJIaKTapblHAH KOPEKTIK aKybI3Jlap aJibIHAJIbI.
CanplpayKyiakTap/blH KypambiHaa 60 maiibizra JeHiH aKybI3 KU-
Hajaabl. AKybI3Fa 0all Oy mpernapaTrThl Majl MIapyallblIbIFbIHAA
KOJIJTaHY HOTHIXKECIHJIE KbLJIbIHA KOCBIMIIIA TYpJe | MUJJIMOH TOH-
Hara JeHiH eT ajyra Oosnanbl. MUKpoar3ajgap KOMETIHJE KaKeTTi
aMUHKBIIIIKBUIJIAp HIBIFApy J1a aca MaHbI3Jbl. Kopek KypaMbiHaa
MYHJIail 3JI€eMEHTTEP/I1H KETICIICYIIIITIHeH aF3ajapJiblH ecyi Oa-
stynaiabl. JKaHyapaapablH JOCTYPJIl KOPETiHIH KYpaMbIHIa KaXXeT-
T1 aMUHKBIIIKBUIIAp KEM O0JIaIbI.

MuxkpoOHOIOTHUSAIIBIK XOJMEH alIblHFaH JIM3UH aMHHKBIII-
KBUIBIHBIH | TOHHAChl KOCHIJICA, OHJIaFaH TOHHA >KaHyapJjiap Kope-
riH YHeMJIETl KajdyFa Ooyiagbl. AjlaM YIIIH KaXXETTl eHIMJIep/il Tipi
J)KacyIiajgap/iad sSSKH OJapJiblH KOMETIMEH ajly TEXHOJIOTHSIChl OMO0-
TEXHOJIOT S JICTT aTajiajbl.

BuoTexHoorus ’kenen JamMbll Kejie >KaTKaH FhLIIbIMIAp KaTa-
peiHa eneni. Keiinri 30 kbl imiiHae OipHEIIe TypJil OaKkTepusiap
MEH caHbIpayKyJaKTapAbl NaljgajlaHyfa Heri3gejareH OyTiHaeH
’)KaHa eHJIIpic OpbIHAAPHI Naija 60y1bl. MuKpoar3aiap MeTaIyp-
Ir'vs cajachlHlIa JAa “KbI3MeT’ kepceTteni. Pynamapman metangapabl
OeJIin ajyja KOJJaHbLJIAThIH OJAETTETr1 TEXHOJOTHUsJIap KYpaMbl
)KaFblHAH KYpPJAEJ1 SKHW KaJlJIBIK pyJajapAbl KeH maijgalanyra
MYMKIHAIK Oepmeliai, omapabl KalTa eHJey HOTUXKECIHJIE OTe KOIl
OHIIpiC KaJAbIKTAaphl Naijga 0onaasl, aTMocdepara 3UsTHIIbBI ra3gap
OO©IHIII NIBIFAJIbI.
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MeTangap OGMOTEXHOJIOTUSACHIHAA CyJbpU OaKkTepusiiapbl MHU-
HepaJiIapAblH OKCHUJITEHY1 HOTHIKECIHJIE KOIITEereH TYCT1 MeTall-
J1ap MEH CHUPEK KE3JC€CETIiH JIEMEHTTEPAlH epITIHAIIepl Kypa-
MBbIHA ©Te/l. bysn omicTiH KeMeriMeH QJeMJIIK IeHOepe OipHerie
MBIHJIaFaH TOHHA MBIC ajJblHAJbl. MBICTBIH OBLIT TYpl A9CTYpPJi
QICIICH OHJIPIJICTIH MBICKA KaparaHza 2-3 ece ap3aHFa TYCEIl.
BakTepusnapablH KbI3MET1 KOMEriMEH pyAajiapJaH ypaH, aJThIH
J)KOHE KYMIC CeKLIl Oaraiibl 3arTap OOJIHIN WIBIFaAbl J1a, OHJAFbI
MBIIIBSIK CEK1JI/I1 3USTHABI 3JIEMEHTTEP IIBIFbIHFA YIIBIPAW/IbI.

Fansimpap OGaktepus xacymiacblHa O€Nriji reHJepAl, COHBIH
1IIIHJE ajlaM TeHIH /e €HT13y 9AICTepiH olnan tanTtbl. by omictep
reH MH’KeHepUsACHI JIeT aTtananbl. bakTepus jkacyliackl ©3iHe KaT
(6beTeH) reH HEri3iHAE KOIl MeJIIepAe aKybI3ap/ibl CUHTE3ICHUII.
Ka3zipri kyHzae OyJj >KOJIMEH BUPYCTapAblH KOOEI01H TOKTATaThIH
UHTEeP(PEpOH aKybI3bl, KaHJA IITIOKO3aHBIH MeJIIEpiH OaKblIali ThIH
WHCYJIMH aKybI3bl aJIBIHBIIT OTHIP.

Enimizae MUKpOOHONOTUSIHBIH AaMyBbl YIIIH KOJAaWIbl >KaFaau
’)kKacaJdfFaHJIBIKTaH OlpHeNe OHAIpIC cajajaphl: a3bIK-TYIIK,
KOHCEPBI, CYT OHIMJEPIH KalTa OHJEM IIbIFapy, aHTUOUOTUKTEP
MEH JIOpYMEH/JIEp HIbIFapy ©HAIPICl O/1aH dpi ©pKEeHALY/C.

Fansimaapeimeiz A.M.Myszaddapos, M.M.Masnonu, C. Acka-
poBa, A.XanmypaaoB XKoHe Oackajgap MUKPOOUOJOTHUS FBHIIBIMBI-
HBIH JlaMyblHa YJKEH yJec KocThl. A. My3addapoB KoHE OHBIH
HIOKIPTTEPl XJIOpeaaa OGajlablpblH MaJl OHIMIIJIITIH apTThIPY-
na koHe OlpHemie OanabIpiiapabl JIJaCTaHFaH Cy OacceWHAEpiH
Tazajayja KeH KeJieM/JIe Maiijajanyabl eHT13/11.

M.Magnonu OipkaTap ambITKbl CaHbIpAyKYJIAKTapbIH 3€PTTEI,
oJlapAbl HayOaWIIBIJIBIKTA, MaJl MIapyallblJIBIFbIHIA )XKOHE Oacka
cajlajap YII1H allbITKbUIAp JTaWbIHAAYAbIH TE€XHOJIOTHUSIJIAPbIH Ka-
caJibl.
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1. | Mukpoar3ajgap CEJCKIUSICHIHBIH XaJblK MIAPYaNIBIIBIFE YIIIH
KaH/Jail MaHbBI3BI Oap?

2. | Buorexnosorus nemn HeHi aiitanabl?

I'eH MHXKEHEPHUSCHI JICTT HeH1 alTaIbI?

4. | BizxiH eniMizie MUKPOOHUOJOTHS FBIJIBIMBIHBIH JaMyblHa YJec
KOCKaH FajbpIMJap Typajbl MOJIiMeT Oep.

bl

§ 67. O30ekcTaH FaJbIMIAPbIHBIH OHOJIOTHS JKIHE
CeJIEKIUS CAJACBIHAAFBI XKeTiCTIKTepi

OranpacrapeiMbli3 OO0y Paiixan bepynu, ©0y ©au uon Cuna,
3axupuaaud Myxammen baOsip cekuial YWibl Fyjlamanap e34epiHiH
MEIHUIIMHA JKOHE DKOJIOTHUS callachlHJAaFhl KO3KapacTapbIMEH
OUONOTHUS FHUIBIMBIHBIH JJaMybIHA ©3 YJIECTEPiH KOCKAH.

byrinri Tanga ga e30ek FaabIMAAapbIHBIH OMOJIOTHUS Cajachl-
HBIH TYpJii OarbpITTapblHa KOCKAaH YJECTepi oTe YJKEH opi caj-
MaKThl Oonbinl TalObimanasl. Mocenen, akagemuktep K.30kupon
neH A.MysadpdapoB — 6oranuka, T.30xumgoB, A.MyxamMmaamnes,
K.A3zumosTap — 300mnorus, S.X.Tepekynos, B.TammyxammenoBrap
— Ouoxumus MeH 3HIOKpuHonorus, K.Xamunos — kacymia
)KoHe kacyma uHX)eHepuscol, K.3ypapoB xkacymaHbIH
XUMHUAIBIK Kypambl OoWbiHma, C.Mupaxmenos, H.Hazupos,
O.KanunoBrap cenekuus canaceiiaa, K.MycaeB, A.Abayka-
pUMOBTap reHeTHuKa cajlachlHAa, akageMuk M.AOaypaxmaHOB,
npodeccoprap P.Myxammeno, O.OaunoBTap TreHI1K WHXEHEPHSI
)KoHe OmoTrexHomorus cajgaceigaa, akageMuk K.III.Toxi0aeB
O30ekcTaH (opachlH 3epTTEy cajachblHIa ©3 HIOKIPTTEPIMEH
Oipre yJKeH FBUIBIMH-3EPTTEY KYMBICTApBhIH KYPrizinm Kejaedi.
CounpiMen katap Y.T.AnmanazapoBa Oz0ekcTan xoHe TMJ|
MEMJIEKETTEPl ©CIMIIKTEp KaOaThIHBIH Tapajdy 3aHIABUIBIKTapPbI
Heri3iHJe reo00TaHUKAIBIK KapTajap jkacay OOWBIHINA FBUIBIMH
13/IEHICTEp JKYPri3in, FRUIBIMHBIH JaMyblHa €JIeyJll YJeC KOCTHI, dJIi
Jie KOCBIT KeJe/l.

EnimMi3z Toyencizaikke Ko )KETKI3TeH COH aCThIK, )KEeMIC-KHUICK,
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KO3a CEJICKIIMSChIHA YKOHE MaJl MIapyallblJIBIFbl CEJICKIIUsIChIHA
epeKIe Hazap ayaapbliabl. O30€KCTaHABIK CEJICKIIMOHEDP FaJbIM-
Tlap TaparnblHaH Ougai eriHJIepiHiH 3UsTHKECTEePre mblAaMIbl, CyIbI
a3 Tajlaln €TeTiH CYPBIITaphl Kacajlgbl. Ocipece MeMJEeKeTIiMI3
JKarJaiiblHa COlKeC KeJIeTiH, MoJ eHiMIl “Yinyroek-600, “Canzop”
CYphIINTapbl — €peKIlie Ha3ap ayJaapyFa TypapiblK CYpbIIITap.

O30ekcTanaga tadbuIFaH Ougai CcypbINiTapbl ©31HAIK KacHUeT-
tepre ue. Onap e3re cypsInTap/iaH GU3NKAIBIK-XUMUSIIBIK KYpaMbl
TYPFBICBIHAH JXOHE TEXHOJOTHSJIBIK TYPFBIJaH alTapiabIKTau
epeKIIeICHEe .

O30eKkcTaH KO3a CEJEKIUICHIHIA JJIEM KOJIEMIHIE CaJIMaKThI
opbIHAApABIH OipiH meneiai. COHABIKTaH Ja MEMJICKETIMi3ae Ko3a
CYPBITITApBIH XacayFa MoH Oepinyae. Ko3a ceyiekiuschiH kacay-
na akagemMuk JK.A.MycaeB MeH OHBIH HMIOKIPTTEPiHIH KbI3METTEpi
yiikeH. FameiMaap KO3aHBIH ©HIM/Ii, BHJITKE IMIBLIAMJIbI KOTITETSH
CYpBINTapbIH JKacaraH.

bynapra akanemuk Caablk MupaxmenoB xacaraH BUJITKE
meiagamael “TamkenT-17, “TamkeHT-2”, “TamkeHT-3” CcypbIITa-
pbl, akagemukTep HaOuwxkoH Hasupos xxone Octon XKanunosrap
tankaH Moa eHimai “AH-4027, “CamapkanTt-3”, “FOnmny3” CUSKTBI
CYPBITITapbl KOCyFa O0Ja Ibl.

PecnybOnuka FansIMaapbl COHFBI XXKbIJIJAapaa Ja Ko3a CeJeK-
LUSCHl cajlacblHAA TUIM/1 KYMBICTAp >XYPri3ill, KeNTEereH >aHa
KO3a CYpBINTapbIH AyHUere okeiai. bynapnslH KaTtapblHa KapKblH
Oomnamarsl O0ap Ko3a cypseinTapsl: “byxapa-9”, “byxapa-12~, “Ha-
MaHran-39”, “Oman” cekinginepai Kocyra Oomaapl. AKaJeMUK
HNb6paxum AOmypaxMaHOB T€HAIK WHKEHEPHUS MEH OMOTEXHOJIOTHS
oMicTepiH KOJJIaHa OTBIPHIMN, KO3a T'€HJIEPIH MailalaHyIbIH >KaHa
MYMKIHJIKTEp1H amThl )koHe “IlopJioK™ cypbIOBIH TAITHI.

2013 xbrngan Oepi ¢pepMepiik mapyamblIbIKTapaa “TEHHO-
kayT’ omicimMeH tabbinraH “Ilopnok-17, “Ilopnok-2”, “Ilopnok-3”,
“Tlopmok-4” cypbeInTapblHAH Calalibl 9Pl MOJI ©HIM aJIBIHBIN KEJIedi.
Bbyn onic 6unail, kapron, aHap, )KY31M JKOHE >XHMJI€ CYpbINTapblH
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eHnipyre ae euriszimyne. Connaii-ak npodeccop C.PaxmaHKys10B
e31H1H i130acapiapsiMeH Oipre Ko3aHblH “‘YMua’, “AKKopraH-2”,
“ManreiT-17, “ManrbiT-2”, “Ucturimon-147, “Cynran” cekinai
CYPBINTAPBIH TAITHI.

MemiekeTiMi3zae Ky3iM CEeIeKIHSICHl 1a KeH JaMbIFaH. O30€k-
crtanma 250-meH actaM Ky3iM CYpBITITapbl 0ap. XaJIbIK CEJIEKIIHO-
HEepi, KY3iM ecipy cajlacblH/Ja YJIKEH KETICTIKTepre »eTkeH Puza-
Mat ata MycaMmyxaMenoB II€H OHBIH IIOKIPTTEpl )KY31MHIH OipHe-
1Ie TYpJi cypbeIITapelH TankaH. bynapnan “Puzamatr”, “Tyntum”,
“Coxubn”, “Xunonn’ CUSKTHI CYpBINITAp Ha3ap ayaapapiibik.

O30ekcTanga 6arOaHIIBUIBIK — aybIJl MIapyalIblIBIFBIHBIH HE-
ri3ri cajacel caHajlalabl. XalbIK CEJECKIMICHI HETI31HIE aJIMAaHBIH
aK ajama, KbI3bLI anMa, HamaHran anamMacel, TapFbijil ajiMma CYpPbIII-
Tapbl, madnanslHbIH “‘Batan™, “Jlama”, “Onxip madmansr”, “3a-
padman”, “Dapxon”, “3apranmakx’ CypbIITapbl, COHIANH-aK OPIK,
Oanam, )KaHFaK, aHapJIApJIbIH CaH ajlyaH TypJepi Oap.

MemaekeTiMi3aiH FajabIMaaphkl aTa-0ab0alapbIMbBI3JIaH Mypa
OoJTbIn KajiFraH OakIlla ©CIMIIKTEPl MEH >KeMICT1 araiTapablH TYP-
JIepiH KOm >KbUIAapaaH Oepi xaHalar, OalbITyZa. ATaKThl FAJIbIM,
akageMuk Maxmya MupsaeB KoHE OHBIH IIOKIPTTEPl JKEMIC IeH
kokeHic eHiMmAepiHiH 200-re )ybIK TypiepiHn tantel. Conapaan
100-re >XybIFBI Ka3ipri KyHAE MEMJIEKETIMI3AIH TYPJIIl XKepiaepiHae
eriJIil, MOJI ©HIM aJbIHBII KATHIP.

COHFBl XKbBIIAJAapbl MEMJEKETiIMI3/I€ KapTONTHIH
“HumpaHr” — comak KbI3FBIJIT opTamicep cypnbl, “OO0UI0B” aTThI
KEIIITiCep, COoMaKIla KbI3blJ, MOJI OHIM/I1 CYPhINTAapbIHBIH TaObLIYbI
KOHI1J ayJaapyFra JabIKThl 60nabl. [Ipodeccop . AGnykapuMoB Ta-
nkaH “CamapkaHT’ cypHObIHaH Oip XKbLI/a 2 PET OHIM ally MYMKIiH.

Ka3zipri ke3ne 30ek FalbIMAapbl Te€HAIK MHKECHEPUSHBI KOJI-
JTaHy apKbLIBI KapTONTBHIH TAMBIPBIH €Ki-YIII €cere y3apThil, OJaH
aJBIHATBIH OHIMAUTIKTI aHaFYPJIBIM apTTHIPYAbl KOJIFa aJiFaH.

Mau mapyanrbUTBIFRl CEJICKITUSCHI CajlachlHIa Ja MEMJICKETIMi3
KenTereH TaObIicTapFa KoJ keTkizmi. CoHmaii-ak ©30eKkcTan mMa
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mapyamblIblFbl HHCTUTYTHIHAAa M. M. BymyeB Tankan ipi Kapa
TYKbIMBI 1949 xpunmaH keOelTisie 6acTanbl. by TYKBIM Keprijrik-
T1 JKarJaiFa )akchl OeHiIMJIENreH, pecrnyOIuKaMbI3blH ayMaKTa-
pbIHA KeH TaparaH. ©30eKcTaHa acaJiFaH XBIJIKbl TYKbIMIApbI-
HBIH O1pl — TOPTKYJI AYHHEre aTarbl )KalbljiraH Kapabaiiblp 60-
BN caHanaabl. byn Gapiblk karmaiia emMip cype ajaThlH XYHUPIK
aT TYKBIMBI OOJIBITT TaObLIAbI.

[

O30eKCTaHIbIK CCJICKIIMOHED FajabIMAapaaH KiMaepal OiieciH?
2.| Ko3a KonIeKusAChIH KacayFa Kalchl FAJIbIM JKEeTEKIIIIK eTKeH?
3. U.AGnypaXxMaHOBTHIH CEJICKIIHS CajaChlHIAFbl )KYMBICTApHI
JKaMIIel MaJTiMeT Oep.

4.1 C.PaxMaHKYJIOB TI€H OHBIH i30acapiyapbl KO3aHBIH KaHJal
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