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AZ IZ  O Q Í W S H Í !

8VÕ� RTÕZ� MÕOÕQGD�6L]� ELULQVKL�PiUWH� iMD\ÕS� SiQ-[LPL\D�PHQHQ� WDQÕVD�EDVOD\VÕ]��;LPL\D�
³VÕ\TÕUOÕ�y]JHULVOHU�G~QL\DVÕ´�GHS�WH�DWDODGÕ��%XO� WiEL\DWWD�EROPD۪DQ�PDWHULDOODUGÕ�VLQWH]OHZ��
LPNDQL\DWÕQ�EHUHGL��RODU�EDUOÕT�W~UGHJL�PDVKLQDODU�KiP�TXUÕOPDODUGÕ�LVOHS�VKÕ۪DUÕZGD��WXUDT�
MD\�TXUÕOÕVÕQGD��NL\LP-NHQVKHN�KiP�D\DT-NL\LP�LVOHS�VKÕ۪DUÕZGD�TROODQÕODGÕ�

;LPL\D�EL]LĔ�iWLUDSÕPÕ]GD��QH�TÕOVDT�WD��TROÕPÕ]GD�TDQGD\�]DW�EROPDVÕQ��EDUOÕT�MHUGH�KiU�
W~UOL�]DWODUGÕĔ�y]JHULZL��\D۪QÕ\�[LPL\DOÕT�UHDNFL\DODU�MROGDVÕPÕ]�ERODGÕ��

4ROÕĔÕ]GD�XVODS�WXU۪DQ�VDEDTOÕT�6L]JH�PHNWHS�[LPL\D�NXUVÕQGD۪Õ�HĔ�iKPL\HWOL�[LPL\DOÕT�
W~VLQLNOHU��QÕ]DPODU��WHRUL\DODU�KiP�IDNWOHUGL�VDQDOÕ�W~UGH�y]OHVWLULZJH�MiUGHP�EHUHGL��[LPL\DOÕT�
IRUPXODODU��[LPL\DOÕT�UHDNFL\DODU�WHĔOHPHOHULQ�G~]LZ��[LPL\DOÕT�PiVHOHOHUGL�VKHVKLZ�ELOLPOHULQ�
L\HOHZ�DUTDOÕ�6L]�]DWODUGÕĔ�[LPL\DOÕT�y]JHULVOHULQLĔ�PiQLVLQ�W~VLQLZGL�~\UHQHVL]��KiWWH�[LPL\DOÕT�
HNVSHULPHQW�QiWL\MHOHULQ�DOGÕQQDQ�D\WÕS�EHUH�DODVÕ]�

�%XO�VDEDTOÕTWÕ�~\UHQJHQLĔL]GHQ�NH\LQ�HĔ�iKPL\HWOL�[LPL\DOÕT�HOHPHQWOHUGLĔ�DVKÕOÕZ�WDUL\[Õ�
KiP�RODUGÕĔ�DWODUÕ��RODU�PHQHQ�ED\ODQÕVOÕ�iSVDQDODUGÕ�ELOLS�DODVÕ]��%HOJLOL�DOÕPODUGÕĔ�WXUPÕVÕ�
KiP�RODUGÕĔ�MDUDWÕZODUÕ�PHQHQ�WDQÕVDVÕ]�

Ò\UHQLOLS� DWÕU۪DQ� PDWHULDOGD۪Õ� PD۪OÕZPDWODUGÕĔ� ELU� EyOHJLQ� WXUPÕVWD� NyUJHQVL]� KiP�
RODU�KDTTÕQGD�D]�EROVDGD�ELOHVL]��D\ÕUÕPODUÕ�KDTTÕQGD�EROVD��ELULQVKL�PiUWH�RTÕS�~\UHQHVL]��
%HULOJHQ� WDSVÕUPDODU� DUQDZOÕ� iGHEL\DWODUGÕ� RTÕZ۪D�� PD۪OÕZPDWODU� KiP� HQFLNORSHGL\DOÕT�
Vy]OLNOHUGHQ�SD\GDODQÕZ۪D�VKDTÕUDGÕ��LWLPDO�[LPL\D�WDUDZÕ�PHQHQ�ED\ODQÕVOÕ�NiVLSWL�WDĔODUVÕ]��

(JHU�WXUDTOÕ��VLVWHPDOÕ� W~UGH�KiP�MDĔD�ELOLPOHUGL�~\UHQLZJH�ERO۪DQ�TÕ]Õ۪ÕZVKÕOÕT�SHQHQ�
[LPL\DQÕ�~\UHQVHĔL]��RQGD�VL]�EXO�M~Gi�TÕ]ÕTOÕ��SD\GDOÕ�SiQQLĔ�WL\NDUODUÕQ�QiWL\MHOL�~\UHQHVL]�

6ROD\�HWLS��6L]�NLWDSWÕĔ�ELULQVKL�EHWLQ�DVKDVÕ]�
ÈZPHW�
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I BAP
ZATLAR 
NE HAQQÍNDA?

NENI ÚYRENESIZ?
;LPL\D�SiQLQLĔ�WDUL\[Õ��ZD]Õ\SDVÕ��/DERUDWRUL\D�VKWDWLYL��
VSLUW�ODPSD��JD]�JRUHONDODUÕ��HOHNWU�ÕVÕWTÕVK�PHQHQ�LVOHZ��
7D]D� ]DWODU� KiP� DUDODVSDODUGÕ� SDUÕTODZ�� 3DWDVODQ۪DQ�
DV�GX]ÕQ�WD]DODZ��6XZGÕĔ�DJUHJDW�MD۪GD\ODUÕQÕĔ�y]JH-�
ULZLQ� EDTODZ�� =DWODUGÕĔ� ¿�]LNDOÕT� TiVL\HWOHULQ�� WXUPÕVWD�
M~]�EHULS�DWÕU۪DQ�[LPL\DOÕT�SURFHVOHUGL�EDTODZ�KiP�
WiUL\LSOHZ��0iVHOHOHU�VKHVKLZ�

6

;LPL\D�SiQLQLĔ�WDUL\[Õ��ZD]Õ\SDVÕ��=DWODU��]DWODUGÕĔ�TiVL-
\HWOHUL��[LPL\D�[DQDVÕQGD۪Õ�iVSDE-~VNHQHOHU�PHQHQ
LVOHZGH� WH[QLND� TiZLSVL]OLJL� TD۪Õ\GDODUÕ�� 7D]D� ]DW�
KiP� DUDODVSDODU�� =DWODUGÕĔ� DJUHJDW� MD۪GD\Õ�� )L]LNDOÕT�
TXEÕOÕVODU��[LPL\DOÕT�TXEÕOÕVODU�
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I BAP. 1-TEMA
Ximiya páni hám onıń wazıypaları

“Ximiya” sózi qanday mánisti ańlatadı?
$\ÕUÕP� LOLP� L]UHWOHZVKLOHU� [LPL\D� Vy]LQLĔ� NHOLS� VKÕ۪ÕZÕQ� i\\HPJL� JUHN� WLOLQGHJL� PHWDOO��

i\\HPJL� TÕWD\� WLOLQGHJL�him-kim� Vy]L�PHQHQ�ED\ODQÕVWÕUDGÕ��$\ÕUÕPODUÕ� EROVD� i\\HPJL�0ÕVU�
PHQHQ� ED\ODQÕVWÕUÕS� 0ÕVU� SiQL� GHS� DWD\GÕ�� 6ROD\� HWLS�� [LPL\D� Vy]L� NHUHNOL� ]DWODUGÕ� LVOHS�
VKÕ۪DUÕZ�yQHULQ��VRQGD\-DT��iSLZD\Õ�PHWDOODUGÕ�DOWÕQ�KiP�J~PLV�\DPDVD�RODUGÕĔ�TX\PDODUÕ-
QD�D\ODQGÕUÕZ�yQHULQ�DĔODWDGÕ��GHJHQ�MXZPDTTD�NHOJHQ�

��� Alximiyadan aldınǵı dáwir: HUDPÕ]GDQ� DOGÕQ۪Õ� ,,,�
iVLUJH� VKHNHP��$O[LPL\DGDQ� DOGÕQ۪Õ� GiZLUGH� ]DW� KDTTÕQGD۪Õ�
ELOLPOHUGLĔ�� VRQGD\-DT�WHRUL\DOÕT�KiP�iPHOL\� WiUHSOHUL� ELU-ELUL-
QHQHQ� ۪iUH]VL]� W~UGH� UDZDMODQ۪DQ�� yQHUPHQWVKLOLN� TiOLSOHV-
NHQ�

2. Alximiya dáwiri ±� HUDPÕ]GDQ� DOGÕQ۪Õ� ,,,� iVLUGHQ� HUD-
PÕ]GÕĔ� ;9,,� iVLULQH� VKHNHPJL� GiZLU�� %XO� GiZLU� DO�[LPLNOHUGLĔ�
¿�ORVR¿�\D� WDVÕQ�� X]DT� yPLU� NyULZ� HOHNVLULQ�� DONDJHVWWL� �XQLYHU-
VDO�HULWLZVKL��L]OHZ��DU]DQ�PHWDOODUGÕ�DOWÕQ۪D�D\ODQGÕUÕZ�PHQHQ�
VKX۪ÕOODQ۪DQ��%XO�LVOHUJH�TDUVÕ�ERO۪DQ�]DPDQODVODU�DO[LPL\DQÕ�
VÕQ� SLNLUJH� DO۪DQ��$EX�$OL� LEQ� 6LQR� ³0HQ� EXQÕ� LPNDQVÕ]� GHS�
HVDSOD\PDQ�� VHEHEL� ELU�PHWDOGÕ� EDVTDVÕQD�D\ODQGÕUÕZGÕĔ� MRO-
ODUÕ�MRT´��±�GHS�D\WTDQ�

3. Ilimiy ximiyanıń tuwılıw dáwiri (XVI–XVIII ásirler). Bul
EDVTÕVKWD�3DUDFHOV��)LOLSS�$XUHRO�7HRIUDVW�%RPEDVW�IRQ�
*RJHQJH\P���5��%R\O��*��.DYHQGLVK��*��6KWDO��$��/DYXD]HQLĔ�
[Õ]PHWOHUL�~ONHQ�ERO۪DQ��%XO�GiZLUGH�[LPL\D�SiQ�UHWLQGH� WROÕT�
UDZDMODQGÕ�

4. Ximiyanıń tiykarǵı QÕ]DPOÕTODUÕQ� DVKÕZ� GiZLUL
�78�±�8�0-MÕOODUGÕ� y]� LVKLQH� DODGÕ� KiP� 'DOWRQ�� $YRJDGUR��
%HUFHOLXV� MXPÕVODUÕ�[LPL\DQÕĔ�WL\NDU۪Õ�W~VLQLNOHULQ�TiOLSOHVWLULZ-�
GH�~ONHQ�URO�R\QD\GÕ�

5. Klassik ximiya dáwiri ��8�0-MÕO�;,;�iVLU�DTÕUÕ���.ODVVLNDOÕT�[LPL\D�GiZLUL�SiQQLĔ�MHGHO�
UDZDMODQÕZÕ�PHQHQ�[DUDNWHUOHQHGL�� HOHPHQWOHUGLĔ�GiZLUOLN� NHVWHVL��PROHNXODODUGÕĔ� YDOHQWOLN�
KiP�[LPL\DOÕT�G~]LOLV�WHRUL\DVÕ��VWHUHR[LPL\D��[LPL\DOÕT�WHUPRGLQDPLND�KiP�[LPL\DOÕT�NLQHWL-
ND�MDUDWÕOGÕ��iPHOL\�RUJDQLNDOÕT�HPHV�[LPL\D�KiP�RUJDQLNDOÕT�VLQWH]�WDEÕVODU۪D�HULVWL�

���Zamanagóy dáwir: ;;�iVLU�EDVÕQDQ�Ki]LUJL�N~QJH�VKHNHPJL�GiZLU��;;�iVLUGLĔ�HNLQ-
VKL� \DUÕPÕQGD۪Õ� ELRORJL\DOÕT� [LPL\DQÕĔ� ~ONHQ� MHWLVNHQOLNOHULQH� EHORNODU� KiP�'1.QÕĔ� G~]LOL-
VLQ��WLUL�RUJDQL]P�NOHWNDODUÕQÕĔ�LVOHZ�PH[DQL]POHULQ�~\UHQLZ�KiP�NySOHJHQ�DVKÕOÕZODU�PÕVDO�
ERODGÕ�

.

Ximiya pániniń rawajlanıw basqıshları

 Úyreniletuǵın túsinikler
��;LPL\D�SiQL�WDUL\[Õ
��;LPL\D�SiQLQLĔ�ZD]Õ\SDODUÕ
��6KÕ۪ÕV�LOLPSD]ODUÕQÕĔ�LOLPL\�PL\UDVÕ�

Tiykarǵı túsinikler
Ximiya páni ]DWODUGÕĔ�

TXUDPÕ��G~]LOLVL��y]LQH�WiQ�
TiVL\HWOHUL�� VRQGD\-DT��
EXO�y]JHULVOHUGH�M~]�EHUH-
WX۪ÕQ� TXEÕOÕV-SURFHVOHUGL�
~\UHQHGL�

Ximiyanıń wazıypaları 
- SD\GDOÕ� TiVL\HWOHUL� L\H�
ERO۪DQ�]DW�\DPDVD�PDWH-�
ULDOODUGÕ� DOÕZ�� [LPL\DOÕT�
]DWODUGÕ� VDTOD۪DQ� KiP�
[LPL\DOÕT� y]JHULVOHU� SUR-
FHVLQGH� DMÕUDOÕS� VKÕ۪ÕZ-
VKÕ� HQHUJL\DGDQ� SD\GD-�
ODQÕZ�EROÕS�WDEÕODGÕ�

Zat ±�DQÕT�[LPL\DOÕT�TX-
UDP۪D� L\H� ERO۪DQ� EȩOHN-�
VKHOHU�WRSODPÕ�

3DUVÕ�WHPLU�HULWLZVKLOHUL �0ÕVU�VKL\VKH�~SOHZVKLOHUL�

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



Shıǵıs alımları haqqında qanday maǵlıwmatqa iyesiz?

6KÕ۪ÕV� DOÕPODUÕ� KiP� 0DPXQ� DNDGHPL\DVÕQÕĔ� [LPL\D� SiQL� UDZDM-�
ODQÕZÕQGD۪Õ�LOLPL\�MXPÕVODUÕ�Ki]LUJL�GiZLUGH�GH�~ONHQ�iKPL\HWNH�L\H��

Abu Yusuf ibn Ishoq al-Kindiy� �800±870�� DWDTOÕ� DUDE� ¿�ORVRIÕ��
PDWHPDWLJL�� DVWURQRPÕ� KiP� WiZLEL� %DVUDGD� WXZÕOÕS�� %D۪GDG� TDODVÕQGD�
G~Q\DGDQ�yWNHQ��$O-.LQGL\�ELULQVKL�DUDE�DULVWRWHOVKLOHULQHQ�EROÕS��6KÕ۪ÕV�
DULVWRWHOL]PLQLĔ� WL\NDUÕQ� VDOÕZVKÕVÕ� HVDSODQDGÕ��$ULVWRWHO�� (YNOLG�� 3WROR-
PH\� VÕ\DTOÕ� i\\HPJL� JUHN� ¿�ORVRÀ�DULQÕĔ� GyUHWSHOHULQH� �0� WDQ� DUWÕT� TRO-
ODQED�KiP�W~VLQGLUPHOHU� MD]۪DQ��$O[LPL\DQÕ�VÕQ�SLNLU�HWNHQ� LOLP�SD]ODUGÕĔ�
HĔ� ELULQVKLVL� DO-.LQGL\� HVDSODQDGÕ��2QÕĔ� GyUHWSHOHUL� RUWD� iVLUOHU�GH�%DWÕV�
(YURSDGD�DZGDUPD�HWLOJHQ�KiP�DEÕUD\۪D� L\H� ERO۪DQ�� ³+iU� W~UOÕ� W~UGHJL�
TÕOÕVKODU� KiP� EHOJLOL� WHPLU� SÕVKDTODU� KDTTÕQGD´�� ³)DUPDNRSH\D� KDTTÕQ-
GD´��³7~WHWNLVK�KiP�GLVWLOOHZ�[LPL\DVÕ�KDTTÕQGD´�DWOÕ�GyUHWSHOHULQGH�[LPL-
\D۪D�WL\LVOL�PD۪OÕZPDWODU�NHOWLULOJHQ�

Abdurahman Xaziniydıń ��2�-MÕOGD� MD]ÕO۪DQ� ³'DQÕVKSDQOÕT�
WiUH]LOHUL� KDTTÕQGD´� DWOÕ� TROODQEDVÕQGD� KiU� W~UOÕ� WiUH]LOHUGLĔ� �KiWWH�
JLGURVWDWLN� WiUH]LOHU� GH� WiUL\LSOHJHQ�� NRQVWUXNFL\DOÕT� G~]LOLVL� KiP�
yOVKHZ�XVÕOODUÕ� WROÕT�NyUVHWLOJHQ��HNL�HOHPHQWWHQ�TXUDO۪DQ�KiU� W~UOÕ�
PHWDOO�TX\PDODUÕQÕĔ�TXUDPÕQ�DQÕTODZ�XVÕOODUÕ�NyUVHWLS�yWLOJHQ��%XQ-
GD�DOÕP�TX\PDQÕ�VX\ÕOWÕUÕZ�KiP�DMÕUDWÕZGDQ�WÕVTDUÕ�RODUGÕĔ�VDOÕVWÕU-
PD�DZÕUOÕ۪ÕQ�DQÕTODZ�DUTDOÕ�GD�EXO�QiWL\MHOHUJH�HULVLZ�P~PNLQOLJLQ�
WROÕT�W~VLQGLUGL�

,;�iVLUGLĔ�DWDTOÕ�DVWURQRP-DOÕPÕ��PDWHPDWLJL��PH[DQLJL�KiP�VKÕSD-
NHUL�� Sobit ibn Qurrah� ³4DUDVWXQ� KDTTÕQGD۪Õ� NLWDS´� TROODQEDVÕQGD�
TDUDVWXQ�-�ULPOLNOHU�WiUH]LVL�KDTTÕQGD�PD۪OÕZPDW�EHUJHQ�

+LUDWOÕ� Abu Mansur Muvaff aq al-Haraviy� ;� DVLUGH�
MDVD۪DQ� DEÕUD\OÕ� IDUPDFHYW� KiP� [LPLN� HGL�� $EX� 0DQVXU�
0XYDႇ�DT� ³6KÕSDODUGÕĔ� QHJL]JL� TiVL\HWOHULQLĔ� WL\NDODUÕ´� DWOÕ�
VKÕ۪DUPDVÕQGD��8��GiULQL�WiUL\LSOHS�EHUJHQ��-DTÕQ�D\PDTODU-
GD�VXZ�MHWLVSHZVKLOLJL�VHEHSOL�VXZGÕĔ�TiVL\HWOHULQ�~\UHQJHQ�
KiP�WHĔL]�VXZÕQ�LVKLZ�XVKÕQ�GLVWLOOHZ�XVÕOODUÕQ�V~ZUHWOHS�EHU-

JHQ�� ;RUH]P�� .iVSL\� KiP�$UDO� ER\ODUÕQD� VD\D[DW� HWNHQ��2O�� iVLUHVH�� IDUPDNRORJL\D� KiP�
[LPL\D۪D�WL\LVOL�EDSODUÕQ�PHQHQ�$EX�5D\KRQ�%HUXQL\GLĔ�XVWD]ODUÕ�KiP�GyUHWSHOHULQH�N~VKOL�
WiVLU� NyUVHWNHQ� KiP� RODUGÕ� LOKDPODQGÕU۪DQ�� 2QÕĔ� TROMD]EDODUÕ� D\ÕUÕTVKD� EDKDOÕ� KiP� SDUVÕ�
WLOLQGH�VDTODQÕS�TDO۪DQ�HĔ�i\\HPJL�TRO�MD]ED�EROÕS�HVDSODQDGÕ��4RO�MD]EDODUGÕĔ�NHOLS�VKÕ۪ÕZÕ�
KDTTÕQGD�PD۪OÕZPDWODU�MRT��2O��820�MÕO۪D�VKHNHP�9HQDGD۪Õ�,PSHUDWRU�NLWDS[DQDVÕQ��Ki]LU-
JL�$YVWUL\D�PLOOL\�NLWDS[DQDVÕQ�GD�VDTODQ۪DQ�
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Abu Muso Jobir ibn Hayyam �72�±8���� 7XV� TDODVÕQGD�
MDVD۪DQ��DUDE�DO[LPLJL��PDWHPDWLND��WiZLSVKLOLN��[LPL\D�PHQHQ��GH�
VKX۪ÕOODQ۪DQ��%XO� DOÕP�(YURSDGD�*HEHU� DWÕ�PHQHQ�DWDTOÕ� EROÕS��
$ULVWRWHOGLĔ�WyUW�]DW-VWL[L\DODU�KDTTÕQGD۪Õ�WiOL\PDWÕQD�WL\NDUODQ۪DQ�
KDOGD� VÕQDS-N~NLUW� EDUOÕT� HOHPHQWOHU� WL\NDUÕ� GHJHQ� ³WHRUL\D´QÕ�
�MDUDWWÕ�

Abu Ali ibn Sino ��80±�037��GiUL-GDUPDT� WD\DUODZGD�yVLPOLN�
KiP�KD\ZDQDW�G~Q\DVÕ�PHQHQ�ELU�TDWDUGD�M~Gi�NyS�DQRUJDQLNDOÕT�
]DWODUGDQ� GD� SD\GDODQ۪DQ�� %X۪DQ� PÕVDO� HWLS� WyPHQGHJL� PHWDOO��
PLQHUDO� KiP�[LPL\DOÕT�ELULNSHOHUGL� NyUVHWLZ�P~PNLQ�� DOWÕQ�� J~PLV��
PÕV��TDOD\Õ��TRU۪DVÕQ��WHPLU��SRODW��LV¿�GRM��TRU۪DVÕQ�ER\DZÕ���NLEULW�
�N~NLUW��� ]DUQL[� �DXULSLJPHQW��� EXURT� �EXUD� KiP� VRGD��� PDJQLFL\�
�PDUJDQHF�GHUHJL��� WyWÕ\R� �JDOPH\��� ]DIDURQ��]DQMDU�� ]RGL��QDWUXQ��
QDZVKDGLO�

Abu Rayhon Muhammad ibn Ahmad al-Beruniy ��73±�0�8��
2UWD� $]L\DGD� ELULQVKL� JOREXVWÕ� MDUDWWÕ�� 0DPXQ� DNDGHPL\DVÕQGD�
�0�7-MÕO۪D� VKHNHP� y]� LVNHUOLJLQ� GDZDP� HWWLUGL�� %HUXQL\GLĔ� iKPL\HWOL�
GyUHWSHOHULQHQ� ELUL� ³4ÕPEDW� EDKDOÕ� WDVODUGÕ� ELOLS� DOÕZ۪D� WL\LVOL�PD۪OÕZ-
PDWODU� NLWDEÕ´� �³.LWDEXO-MDPR[LU� ¿�� PiULIDWXO-MDYRKLU´��� \D۪QÕ\� %DWÕV-
WD� DWDTOÕ� ³0LQHUDORJL\D´� VKÕ۪DUPDVÕ� EROÕS� WDEÕODGÕ�� %XO� NLWDS� �0�8-MÕOÕ���
۩D]QDGD� MD]ÕO۪DQ� EROÕS�� DOÕP� EXO� NLWDSWD� ELULQVKL� UHW� TÕPEDW� EDKDOÕ�
WDVODUGÕĔ� VDOÕVWÕUPDOÕ� DZÕUOÕ۪ÕQ� DQÕTOD۪DQ�� %XQÕĔ� XVKÕQ� HWDORQ� �\D۪QÕ\�
³SRO\XV´��UHWLQGH�DOWÕQ�WDĔODS�DOÕQ۪DQ�

Abu Bakr Muhammad ibn Zakariyo Ar-Roziy �8��±�2���(YURSDGD�
5D]HV�DWÕ�PHQHQ�DWDTOÕ��;LPL\D�WDUL\[ÕQGD�ELULQVKL�UHW�DU-5R]L\�]DWODUGÕ�
~VK� EyOLPJH� EyOHGL�� PLQHUDO� ]DWODU�� yVLPOLN� ]DWODUÕ�� KD\ZDQDW� ]DWODUÕ��
$U-5R]L\� WiZLSVKLOLNNH� WL\LVOL� ���� PHGLFLQD۪D� WL\LVOL� �3�� [LPL\D۪D� WL\LV-
OL� 22�� ¿�ORVR¿�\D۪D� WL\LVOL� �7�� PDWHPDWLND� KiP� DVWURQRPL\D۪D� WL\LVOL� �0��
ORJLND۪D� WL\LVOL� 7�� GyUHWSHOHUGLĔ� W~VLQGLULOLZL� KiP�TÕVTDUWSDVÕQD� WL\LVOL� 7��
GLQL\�WiOL\PDWODU۪D�WL\LVOL�����PHWD¿�]LND۪D�WL\LVOL����EDVTD�SiQOHUJH�WL\LVOL�
�0�XOÕZPD�KiPPHVL�EROÕS��82�GyUHWSH�MD]ÕS�TDOGÕU۪DQ�
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Ximiya turmısımızda qanday orın tutadı? (JHU� iWLUDSÕPÕ]GÕ� GÕTTDW� SHQHQ�
EDTODVDT� KiPPH� MHUGH� [LPL\DOÕT� SUR-
FHVOHU� KiP� RODUGÕĔ� QiWL\MHVLQ� NyULZLĔL]�
P~PNLQ�

;LPL\DOÕT�SURFHVOHU�WHN�VDO\XW�DWÕO۪DQ-
GD�۪DQD� M~]�EHUPH\GL��VL]�VH]HWX۪ÕQ�ED-
[ÕW� VH]LPL� GH� GHQHĔL]GHJL� [LPL\DOÕT� SUR-
FHVOHUJH�WL\NDUODQDGÕ�

ÏVLPOLNOHU� iWLUDS� RUWDOÕTWDQ� VXZ�� NDU-
ERQDW� DQJLGULGWL� y]OHVWLUHGL� KiP� RODUGDQ�
yVLZL�XVKÕQ�SD\GDODQDGÕ�

.~QGHOLN� WXUPÕVWÕ� NL\LP-NHQVKHN�� MHNH�
WXWÕQÕZ� EX\ÕPODUÕ�� IDUPDFHYWLND�� SODVW-�
PDVVD�� ER\DZODU�� TXUÕOÕV� PDWHULDOODUÕ��
VKL\VKH�� PHWDOO� KiP� MDQDU� PD\VÕ]� Ny]�
DOGÕPÕ]۪D� NHOWLULS� EROPD\GÕ�� %XO� yQLP-
OHU� [LPL\D� VDQDDWÕ� NiU[DQDODUÕQGD� LVOHS�
VKÕ۪DUÕODGÕ�

'iULOHU�SD\GDOÕ�� ELUDT�RQÕ� MXZDSNHUVKL-
OLN� SHQHQ� y]� RUQÕQGD� SD\GDODQ۪DQ� EROVD��
RODU� NHVHOOLNOHUGL� MHĔLOOHVWLULZJH� KiP� HSL-
GHPL\DODUGÕ�MHĔLZJH�MiUGHP�EHUHGL�

-DVDS� DWÕU۪DQ� D\PD۪ÕĔÕ]GD� TDQGD\� LVOHS�
VKÕ۪DUÕZ� NiU[DQDODUÕ� EDU"� %XO� NiU[DQDODUGD�
TDQGD\�ȩQLPOHU�LVOHS�VKÕ۪DUÕOÕZÕQ�ELOHVL]EH"

=DPDQDJy\� yQLPOHUGHQ� TD\VÕODUÕQ� ELOH-
VL]� KiP� RODU� TDQGD\� PDTVHWOHUGH� SD\GD-
ODQÕODGÕ"

=DPDQDJy\� yQLPOHU� �PÕVDOÕ�� MHOLPOHZVKL�
]DWODU��\D۪QÕ\�WH[QLNDOÕT�LPNDQL\DWODUGÕ�DVKDGÕ�

ÏVLPOLNOHU� XVKÕQ� [LPL\D� TDQGD\� iK-
PL\HWNH�L\H"
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Ximiya – ]DWODUGÕĔ� TXUDPÕ�� G~]LOLVL�� TiVL-
\HWOHUL� KiP� y]JHULVOHULQ�� VRQÕĔ�PHQHQ� ELUJH��
EXO�y]JHULVOHU�EDUÕZ�SURFHVOHULQ�~\UHQHGL�

=DW�±�DQÕT�[LPL\DOÕT�TXUDP۪D�L\H�ERO۪DQ�EyOHNVKHOHU�MÕ\ÕQGÕVÕ��=DW�JD]��VX\ÕT��TDWWÕ�KDOGD�
EROÕZÕ�P~PNLQ��

)L]LND�VDEDTODUÕQGD�]DWODU�PROHNXOD�\DPDVD�DWRPODUGDQ�G~]LOJHQLQ�~\UHQJHQVL]��$WRP-
ODU� VRQVKHOOL� GiUHMHGH� NLVKNHQH�� L\QH� XVKÕQGD� ELU� QHVKH�PLOOLDUG� DWRP� MD\ODVÕZÕ� P~PNLQ��
6R۪DQ�TDUDPDVWDQ����8�DWRP�W~UL�SDUÕT�HWHGL�

;LPL\DQÕĔ�HNL�WL\NDU۪Õ�ZD]Õ\SDVÕ�EDU�
±� SD\GDOÕ� TiVL\HWOHUJH� L\H�ERO۪DQ� ]DW� \DPDVD�
PDWHULDOODUGÕ�DOÕZ�
±� [LPL\DOÕT� ]DWODU� VDTOD۪DQ� KiP� [LPL\DOÕT�
y]JHULVOHU�SURFHVLQGH�DMÕUDOÕS�VKÕ۪DWX۪ÕQ�HQHU-
JL\DGDQ�SD\GDODQÕZ�
� ;LPL\D� SiQL� iKPL\HWOL� HNHQOLJL� VRQQDQ� GD�
NyULQLS� WXUÕSWÕ�� %XO� SiQQLĔ� ELU� TDWDU� ED۪GDUODUÕ�
GD�EDU�EROÕS��RODUGÕĔ�GD�y]�DOGÕQD�PDTVHW�KiP�
ZD]Õ\SDODUÕ�EDU�

���;LPL\D�EL]LĔ�WXUPÕVÕPÕ]GD�TDQGD\�RUÕQ�WXWDGÕ"
2��6L]LĔ�D\PD۪ÕĔÕ]GD� [LPLN� LOLPSD]ODU� \DPDVD�[LPL\D� NiU[DQDODUÕ� EDUPD"�(JHU�EDU� EROVD�RODU�

KDTTÕQGD�QHOHUGL�ELOHVL]"

Demek, zat degen ne? 

Zat

Molekula

(2 millionnan 
artıq)

Atom

(118 túrdegi)

$125*$1,�.$-�
/Ë4

),=,.$/Ë4

$1$/,7,.$/Ë4

8/Ë:0$/Ë4�

25*$1,�.$-�
/Ë4

Tapsırmalar
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I BAP. 2-TEMA Úyreniletuǵın túsinikler
��'HQH��¿�]LNDOÕT�GHQH
��=DW
��=DWODUGÕĔ�TiVL\HWOHUL

Zat hám onıń qásiyetleri

Dene hám zattı qalay ajıratıwǵa boladı?

Zat degen ne?

Talqılań hám óz juwmaǵızdı aytıń

ÈWLUDSÕPÕ]GD۪Õ�GHQHOHUGL�Ny]GHQ�NHVKLULĔ�
���'HQHOHUGÕĔ�DWÕQ�D\WÕĔ�
2��'HQHOHUGL�DQÕTODZGD�TDQGD\�TD۪Õ\GDODUGDQ�SD\GDODQGÕĔÕ]"
3��%XO�GHQHOHUGL�³]DWODU´�GHS�DWDZ۪D�ERODPD"
'iVOHS�³]DW´�KiP�³GHQH´�W~VLQLNOHULQ�ELU-ELULQHQ�SDUTÕQ�EL-

OLZ� OD]ÕP�� %XQÕĔ� XVKÕQ� iWLUDSÕPÕ]۪D� Qi]HU� WDVODVDT� MHWNLOLN-
OL�� 7XUPÕVWD� KiU� N~QL� SD\GDODQÕODWX۪ÕQ� SÕVKDT�� HJHZ�� RUDT��
NHWSHQ�� VKHJH�� EDOWD�� PDVKLQD�� WUDNWRUGÕĔ� D\ÕUÕP� EyOHNOHUL��
TXUÕOÕV� KiP� VDQDDWWD� TROODQÕODWX۪ÕQ� WUXEDODU�� DUPDWXUD� KiP�
WD۪Õ� EDVTDODU� QHOHUGHQ� MDVDO۪DQ� GHS� VRUDVD�� VRO� ZDTÕW-
WD� WHPLUGHQ� GHS� MXZDS� EHULZJH� ERODGÕ�� $WODUÕ� NyUVHWLOJHQ�
KiPPH�EX\ÕPODU�GHQHOHU�EROÕS��RODUGÕĔ�TXUDPÕ�WHPLU�]DWÕQDQ�
LEDUDW��'HPHN��GHQHOHU�]DWODUGDQ�TXUDO۪DQ�EROÕS�HVDSODQDGÕ��

È\\HPJL� ]DPDQODUGD� DGDPODU� VKL\VKH�� VDEÕQ�� EURQ]D��
NHUDPLND� ÕGÕVODU� KiP� EDVTD� NySOHJHQ� SD\GDOÕ� EX\ÕPODUGÕ�
WD\DUODZGÕ� ~\UHQGL�� ÏQHUPHQWVKLOLNNH� WL\LVOL� ELOLPOHU� WDUTDOGÕ�
KiP� EXO� WDUDZGÕ� HOHGH� NHĔH\WLZJH� LPNDQL\DW� MDUDWWÕ�� ;LPL\D�
;9,,�iVLUJH�VKHNHP�SiQ�VÕSDWÕQGD�WiQ�DOÕQED۪DQ��

/DYXD]H� [LPL\DQÕĔ� MDĔD� ¿�ORVR¿�\DVÕQ�� W~VLQLNOHULQLĔ� MDĔD�
VLVWHPDVÕQ� MDUDWWÕ�� ;9,,,� iVLU� DTÕUODUÕQGD� LOLP-SiQ� KiP� WH[-
QRORJL\DQÕĔ� HĔ� VRĔ۪Õ� MHWLVNHQOLNOHUL� PHQHQ� ~VNHQHOHQJHQ��
ODERUDWRUL\DGD�WiMUL\EHOHU�DOÕS�EDU۪DQ�

%HOJLOL� MD۪GD\ODUGD� WXUDTOÕ� ¿�]LNDOÕT� y]JHVKHOLNOHUJH� L\H�
ERO۪DQ� IRUPD�]DW�GHS�DWDODGÕ��0ÕVDOÕ�� VXZ�]DW�EROÕS��RO� UHĔL��
L\LVL�� GiPL� VÕ\DTOÕ� y]JHVKHOLNOHUGL� EHOJLOHZVKL� WXUDTOÕ� TiVL-
\HWOHUJH�L\H�

���$V�GX]ÕQ�TXPVKHNHUGHQ��D���VSLUWWL�VXZGDQ��E��TDQGD\�SDUÕTODZ�P~PNLQ"
2��%LU�EHW�TD۪D]�DOÕĔ�KiP�RQÕ�WiUL\LSOHS�EHULĔ�
3��(JHU�VKÕUSÕQÕ�MD۪ÕS��RQÕ�TD۪D]۪D�MDTÕQODWVDĔÕ]��TD۪D]�MDQD�EDVOD\GÕ��4D۪D]GÕĔ�MDQÕZÕ�

¿]LNDOÕT�TXEÕOÕVSD�\DNL�[LPL\DOÕT�TXEÕOÕVSD"�

Tiykarǵı túsinikler
'HQH� PDVVD�� IRU-

PD� KiP� NyOHPJH� L\H�
RE\HNW�EROÕS�WDEÕODGÕ�
,QVDQ� WiUHSLQHQ� LV-

OHS� VKÕ۪DUÕO۪DQ� ¿�]LNDOÕT�
GHQHOHU� SUHGPHWOHU� GHS�
DWDODGÕ�

Zat� ±� y]LQH� WiQ�
¿�]LNDOÕT� KiP� [LPL\D-
OÕT� TiVL\HWLOHULQH� L\H�
ERO۪DQ� EyOHNVKHOHU�
�PROHNXODODU�� DWRPODU�
\DPDVD�LRQODU��MÕ\ÕQGÕVÕ�

Tariyxıy esletpe

4XP�-
VKHNHU���

'X]
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 Zatlardıń qásiyetlerin qalay ajıratıw múmkin
Qásiyet – ]DWWÕĔ� y]LQH� WiQOLJLQ� NyUVHWHWX۪ÕQ�� RQÕ� EDVTD� ]DWODUGDQ� DMÕUDWÕZ� LPNiQL\DWÕQ�

EHUHWX۪ÕQ�TiVL\HWOHUL�HVDSODQDGÕ��;LPLNOHU�HNL�W~UGHJL�TXEÕOÕVWÕ�HVDSTD�DOÕS�]DWODUGÕ�~\UHQHGL��
]DWWÕĔ�¿�]LNDOÕT�KiP�[LPL\DOÕT�TiVL\HWOHUL�

Fizikalıq qásiyetler – DGDPQÕĔ�VH]LZ�D۪]DODUÕ�WiUHSLQHQ�VH]LOHGL�\DPDVD�TDQGD\GD�ELU�
iVEDS-~VNHQHOHU� MiUGHPLQGH�yOVKHQHGL�� )L]LNDOÕT� TiVL\HWOHUJH� UHĔ�� L\LV�� WÕ۪Õ]OÕT�� HULZ�� TD\-
QDZ��HOHNWU�yWNHULZVKHĔOLN�VÕ\DTOÕ�TiVL\HWOHU�NLUHGL�

Ximiyalıq qásiyetler – ]DWWÕĔ� WD]D�]DW�SD\GD�HWLZ�TiELOL\HWLQ�NyUVHWLZVKL�y]JHVKHOLNOHUL�
EROÕS� WDEÕODGÕ��;LPL\DOÕT�TiVL\HWOHUJH�]DWODUGÕĔ� MDQÕZÕ�� WHPLUGLĔ� WDW�EDVÕZÕ�� WD]DODQ۪DQ�NDU-
WRVKNDQÕĔ�TDUD\ÕZÕ�PÕVDO�ERODGÕ�

 Zattıń fi zikalıq qásiyetleri
$V[DQDGD۪Õ�]DWODU��DV�GX]Õ��TXPVKHNHU��OLPRQ�NLVORWDVÕ��NUD[PDO��VXZ��yVLPOLN�PD\ÕQDQ�2±3�
]DWWDQ�WDĔODS�DOÕĔ�KiP�WyPHQGHJL�NHVWH�MiUGHPLQGH�RODUGÕĔ�¿�]LNDOÕT�TiVL\HWOHULQ�EHOJLOHĔ�

Zat Agregat jaǵdayı (qattı, 
suyıq, gaz tárizli) Reńi Iyisi Suwda eriwi

 Zattıń ximiyalıq qásiyetleri
ÈVEDS-~VNHQH�KiP�]DWODU�

Tájiriybeniń barısı:
�.UD[PDO۪D�D]ÕUDT�VXZ�TX\ÕS�NOH\VWHU�WD\DUODQDGÕ�
�.OH\VWHUJH�TÕOTiOHPGL�EDWÕUÕS��TD۪D]۪D�³VÕUOÕ�[DEDU´�

MD]ÕODGÕ�
�-D]ÕZ�NHELZLQ�N~WHPL]�
�3D[WD�GLVNWL�\RGOÕ�HULWSHJH�EDWÕUÕS��³6ÕUOÕ�[DEDU´�MD]ÕO۪DQ�

TD۪D]۪D�V~UWHPL]�
�.UD[PDOOÕ�KiULSOHU�NyN�UHĔJH�NLUJHQLQ�NyUHPL]�
�-XZPDT��NUD[PDOGÕĔ�\RG�VHEHSOL�NyJHULZL�RQÕĔ�[LPL\DOÕT�TiVL\HWL�QiWL\MHVL�EROÕS�WDEÕODGÕ�
.

���)L]LNDOÕT�TiVL\HWOHUGHQ�TD\VÕ�ELUL�WHPSHUDWXUD�VÕ\DTOÕ�PiQLVNH�L\H"
2��=DWODUGÕĔ�TD\VÕ�¿�]LNDOÕT�TiVL\HWOHULQ�WXZUÕGDQ-WXZUÕ�VH]LZ�RUJDQODUÕPÕ]�EHQHQ�ELOLZLPL]�P~P-

NLQ"
3��'iUL[DQDODUGD�DNWLYOHQJHQ�NyPLU�VDWÕODGÕ��2QÕĔ�VÕUWTÕ�NyULQLVLQH�LWLEDU�EHULĔ�KiP�¿�]LNDOÕT�TiVL-

\HWOHULQ�D\WÕĔ��2O�TDQGD\�PDTVHWOHUGH�SD\GDODQÕODGÕ�
���.ODVWÕĔ�LVKLQH�PX]�DOÕS�NLUVH��QH�ERODGÕ"

Tapsırmalar

                4D۪D]�������TÕOTiOHP�����SD[WD�GLVNOHU������\RG�HULWSHVL������VXZ��������NUD[PDO�\DPDVD�XQ

6ÕU
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I BAP. 3-TEMA
Úyreniletuǵın túsinikler
• 7iMLUL\EH
��*~]HWLZ
��4iZLSVL]OLN�TD۪Õ\GDODUÕ

Ámeliy shınıǵıw. Ximiya xanasındaǵı 
ásbap-úskeneler menen islеgende texnika 
qáwipsizligi qaǵıydaları menen tanısıw

;LPLN� LOLPSD]ODU� L]HUWOHZ� MXPÕVODUÕ�� VDSD� EDTODZÕ�� LVOHS�
VKÕ۪DUÕZ�� TRUVKD۪DQ� RUWDOÕTWÕ� TRU۪DZ�� NRQVDOWLQJ� KiP� KXTÕT�
VÕ\DTOÕ�W~UOL�WDUDZODUGD�LVOH\GL��PHNWHS�KiP�XQLYHUVLWHWWH�VDEDT�
EHUHGL�

6DQDDW�L]HUWOHZ�KiP�MXPÕVODUÕQGD�[LPLN�DOÕPODU�LOLPL\�ELOLP�OHU-
GHQ�DUQDZOÕ�ELU�yQLP�\DPDVD�SURFHVWL�LVOHS�VKÕ۪DUÕZ��MHWLOLVWLULZ�
XVKÕQ�SD\GDODQDGÕ��0iVHOHQ��D]ÕT-DZTDW�WDUDZÕ�[LPLNOHUL�D]ÕT-
DZTDW�VDSDVÕQ��TiZLSVL]OLJLQ��VDTODQÕZÕ�KiP�GiPLQ�MDTVÕOD\GÕ��
IDUPDFHYW�[LPLNOHUL�GiUL�yQLPOHUL�KiP�EDVTD�PHGLFLQDOÕT�IRUPX-
ODODUGÕ�LVOHS�VKÕ۪DGÕ�KiP�DQDOL]�HWHGL��DZÕO�[RMDOÕ۪Õ�[LPLNOHUL�NHĔ�
NyOHPOL� yVLPOLNOHU� yVLS-yQLZL� XVKÕQ� ]iU~U� WyJLQOHU�� LQVHNWLFLGOHU�
KiP�JHUELFLGOHUGL�LVOHS�VKÕ۪DUDGÕ��4D\VÕ�ED۪GDU�EROÕZÕQD�TDUD-
PDVWDQ��[LPLN�LOLPSD]ODU�DUQDZOÕ�[LPL\DOÕT�]DWODU��iVEDS-~VNHQH-
OHU�MiUGHPLQGH�WiMLUL\EH�KiP�EDTODZODU�DOÕS�EDUDGÕ�

%L]OHUGH�[LPL\D�VDED۪ÕQGD��[LPLN�LOLPSD]ODU�VÕ\DTOÕ�WDMLUL\EHOHU�
yWNHUHPL]��EDTOD\PÕ]��QiWL\MHOHUGL�VDOÕVWÕUDPÕ]�KiP�RODU�WL\NDUÕQ-
GD� MXZPDTODU�VKÕ۪DUDPÕ]��7iMLUL\EHOHUGL� WXZUÕ�RUÕQODZ�XVKÕQ�[L-
PL\D�[DQDVÕQD�NHOJHQGH�GH�MXPÕV�LVOHZJH�WL\LVOL�DUQDZOÕ�TD۪Õ\-
GDODU۪D�iPHO�TÕOÕZ�KiP�RODUGÕ�\DGWDQ�VKÕ۪DUPDZÕPÕ]��NHUHN�

Tiykarǵı túsinikler
*~]HWLZ� ~\UHQLZ� XVK-

ÕQ� GÕTTDWWÕ� PiOLP� ELU�
RE\HNW�OHUJH�TDUDWÕZ�EROÕS�
WDEÕODGÕ�
7iMLUL\EH EROVD� KiGL\-�

VHQL� L]HUWOHZ�� EHOJLOL�
VKDUD\DWODUGD� VÕQDS� Ny-
ULZ� PDTVHWLQGH� LOLPL\�
TD\WD� LVOHS� VKÕ۪ÕZ� EROÕS�
WDEÕODGÕ�
4DZLSVL]OLN� TD۪Õ\GDODUÕ�

WiMLUL\EH�ZDTWÕQGD�TDZLS-
VL]OLNWL� WiPL\LQOHZJH� TD-
UDWÕO۪DQ�NyUVHWSHOHU�

Ximiya xanasına kelgende tómendegi tiykarǵı qaǵıydalarǵa ámel qılıń:
��� -XPÕVWÕ� RUÕQODZ� WiUWLELQ� SXTWD� y]OHVWLUPHJHQ� KDOGD� KiP� WiMLUL\EH� yWNHULZ� XVKÕQ� iV-

EDSODUGÕĔ�WXZUÕ�MÕ\QDO۪DQOÕ۪ÕQD�LVHQLP�SD\GD�HWSHVWHQ�EXUÕQ�WiMLUL\EHQL�EDVODPDZ�NHUHN�
2��=DWODUGÕ�WXZUÕGDQ-WXZUÕ�L\LVNHOHZ��XVODZ��GiPLQ�NyULZ�XOÕZPD�P~PNLQ�HPHV�
3��7iMLUL\EHOHUGL�LODMÕ�EDUÕQVKD�PRUÕOÕ�VKNDIWD�yWNHULZ�NHUHN�
���7iMLUL\EH�GDZDPÕQGD�WHUPRPHWU�VÕQÕS�TDOVD��RQGD۪Õ�VÕQDSWÕ�DUQDZOÕ�XVÕOODU�PHQHQ�WH]�

MÕ\QDS�DOÕZ�KiP�VÕQDS�WyJLOJHQ�MHUJH�N~NLUW�VHELZ�NHUHN�
���1DWUL\�PHWDOÕQ�NHURVLQ�LVKLQGH�VDTODZ�KiP�DZÕVÕS�TDO۪DQ�EyOHNOHULQ�VSLUWWH�HULWLZ�NH-

UHN��
��� -DQÕZVKÕ� KiP� XVKÕZVKDĔ� ]DWODUGÕ� WiMLUL\EH� VWROÕQGD� DUWÕTVKD� PX۪GDUGD� VDTODPDZ��

RODUGÕ�HOHNWU�SOLWD�KiP�DVKÕT�MDOÕQ�GHUHJLQHQ�X]DTWD�VDTODZ�NHUHN�
7�� 4Õ]GÕUÕZ� PDTVHWLQGH� LPNDQÕ� EDUÕQVKD� ~VWL� MDEÕT� ÕVÕWTÕVK� iVEDSODUÕQDQ� SD\GDODQÕZ�

OD]ÕP�
8��ÏUW�VKÕTTDQ�MD۪GD\GD��ELULQVKL�QiZEHWWH��yUW�VKÕ۪ÕZÕQD�VHEHS�ERO۪DQ�GHUHN�yVKLULOHGL��

VRĔÕQDQ�TXP�VHELOHGL�\DPDVD�MDSTÕVK�MDEÕODGÕ��-DOÕQQÕĔ�DOÕVÕZ�TiZLSL�EROVD��yUW�yVKLUJLVKWHQ�
SD\GDODQÕZ�NHUHN�

��� 3URELUND� KiP� EDVTD� VKL\VKH� ÕGÕVODUGÕ� DED\OÕOÕT� SHQHQ� SHQHQ� TÕ]GÕUÕZ� KiP� EXQGD�
RODUGÕĔ�DZÕ]Õ�DGDP�XVODPD\WX۪ÕQ�WiUHSNH�TDUDWÕO۪DQ�EROÕZÕ�NHUHN�

�0�� .LVORWD� KiP� VLOWLOHUGLĔ� HULWSHOHULQ� TÕ]GÕUÕZGD� TRU۪DZ� NL\LPOHULQ� NL\LZ�� DUQDZOÕ� Ny]�
i\QHN�WD۪ÕS�DOÕZ�]iU~U�

����5HDNFL\D�yWNHULOLS�KiP�TÕ]GÕUÕOÕS�DWÕU۪DQ�ÕGÕVODU۪D�L\LOLS�TDUDZ�P~PNLQ�HPHV�
�2��.LVORWDODUGÕ�VX\ÕOWÕZGD�RODUGÕ�D]-D]GDQ�ÕGÕV�GL\ZDOÕ�ER\ODS�VXZ۪D�TX\ÕZ�NHUHN�
�3�� .RQFHQWUDFL\DODQ۪DQ� NLVORWD� KiP� VLOWLOHUGL� UH]LQD� SLSHWND�PHQHQ� yOVKHZ� TDGD۪DQ�

HWLOHGL��2ODUGÕ�WHN�WDPÕ]۪ÕVK�MiUGHPLQGH�yOVKHS�DOÕZ�NHUHN�
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���� .LVORWDODU� VDTODQDWX۪ÕQ� ÕGÕVODUGÕ� WyJLOPH\WX۪ÕQ� KiP� VKDVKUDPD\WX۪ÕQ� HWLS� XVODZ�
�NHUHN�

���� -DUÕOÕZVKÕ� DUDODVSD� SD\GD� HWLZ� TiZLSL� EDU� ]DWODU�PHQHQ� MXPÕV� LVOHJHQGH� D\UÕTVKD�
TiZLSVL]OLN�LODMODUÕQ�NyULZ�NHUHN�

����$ED\VÕ]OÕT� NL\LP-NHQVKHNOHUJH�� Ny]JH�� WHULJH� ]Õ\DQ� MHWNL]LZL� P~PNLQ�� 6RQÕĔ� XVKÕQ�
RUÕQVÕ]�KiUHNHW�LVOHPHZ�NHUHN��]DWODU�PHQHQ�R\QDZ۪D�EROPD\GÕ�

�7�� 7iMLUL\EHOHU� WDPDP� ERO۪DQQDQ� VRĔ�� JD]�� HOHNWU� KiP� VXZ� WDUPDTODUÕQ� MDZÕS�� iV-
EDSODUGÕ�yVKLULZ�NHUHN�

�8��-XPÕV�RUQÕQ�PXGDPÕ�WD]D�KiP�D]DGD�VDTODZ�]iU~U�
����ËGÕVODUGD۪Õ�TDOGÕT�]DWODUGÕ�UDNRYLQD۪D�WyNSHĔ�

Abaylı bolıń! Qadaǵan etiledi! Dıqqat!

-DQÕZ�TiZLSL 4RO�PHQHQ�DOÕZ =DWWÕ�NHUHNOL�PX۪GDUGD�DOÕZ

MDUÕOÕZVKÕ�]DW $ZÕVTDQ�UHDNWLYWL�VNO\DQND۪D
TX\ÕZ

=DWWÕ�TRO�PHQHQ�MHOSLS�L\LVNHOHZ

�=iKiUOL�]DW 5DNRYLQD۪D�UHDNWLYOHUGL�WyJLZ 4DOGÕTODUGÕ�DUQDZOÕ�ÕGÕVODU۪D�WDVODZ

�2\ÕZVKÕ�]DW ËGÕVODUGÕĔ�TDTSD۪ÕQ�DOPDVWÕUÕZ =iU~U�ERO۪DQGD�Ny]�i\QHN�WD۪ÕZ�

5DGLRDNWLY�]DW ;LPL\D�[DQDVÕQGD�DZTDWODQÕZ =iU~U�ERO۪DQGD�TROTDS�NL\LZ
;LPL\DOÕT� WiMLUL\EH�ZDTWÕQGD� ]Õ\DQ� MHWSHZL� XVKÕQ� TDZLSVL]OLN� TD۪Õ\GDODUÕQD� TDWDĔ� iPHO�

TÕOÕZÕĔÕ]�NHUHN��2ODUGDQ�D\ÕUÕPODUÕ�VL]�XVKÕQ�RQVKD�iKPL\HWOL�KiP�KiWWHNL�TiZLSOL�NyULQEHZL�
P~PNLQ��ELUDT�RODUGÕ�LWLEDUVÕ]�TDOGÕUÕS�EROPD\GÕ��;LPL\DOÕT�ODERUDWRUL\DGD�KiPPH�]DW�DQÕT-
OÕT�SHQHQ�RUÕQODQÕZÕ�NHUHN�

Ï]�EHWLQVKH�LVOHZGL�EDVODZGDQ�DOGÕQ�iVEDS-~VNHQHOHUGL�TDQGD\�MD\ODVWÕUÕZ�KiP�WiMLUL\-
EHQLĔ�EDUÕVÕQ�TDQGD\�EDTODZ�KDTTÕQGD�R\ODĔ��6L]GHQ�EDVTD�NODVV�RTÕZVKÕODUÕ�GD�UHDNWLYOHU�
KiP�iVEDS-~VNHQHOHU�PHQHQ�LVOHZLQ�\DGWDQ�VKÕ۪DUPDĔ�±�MXPÕV�RUQÕĔÕ]GÕ�WiUWLSOL�VDTODĔ��]DW-
ODUGÕ�SX[WDOÕT�SHQHQ�WHMHS�LVOHWLĔ��DVEDS-~VNHQHOHUGL�DED\ODĔ�

7DQÕVTDQ�TD۪Õ\GDODUÕĔÕ]�WL\NDUÕQGD�y]LĔL]�KiP�NODVODVODUÕĔÕ]�SD\GDODQÕZÕ�XVKÕQ�V~ZUHWOL�HVOHWSH�
WD\DUODĔ�

Tapsırmalar 
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I BAP. 4-TEMA
Úyreniletuǵın túsinikler
��/DERUDWRUL\D�VKWDWLYL
��6SLUW�ODPSD
��*D]�JRUHONDVÕ
��(OHNWU�ÕVÕWTÕVK

Ámeliy shınıǵıw. Laboratoriya shtativi, 
spirt lampa, gaz gorelkaları, elektr 
ısıtqısh benen islew

Asxanada qanday ıdıs hám ásbap-úskenelerden paydalanıladı?

0HNWHSWH� [LPL\DOÕT� WiMLUL\EHOHU� yWNHULZ� XVKÕQ� DUQDZOÕ� ODERUDWRUL\D� ÕGÕVODUÕ�� VKWDWLY� KiP�
TÕ]GÕUÕZ�~VNHQHOHULQHQ�SD\GDODQÕODGÕ�

.HOLĔ��EDUOÕT� W~UGHJL�~VNHQHOHUGL� WROÕT�NyULS�VKÕ۪D\ÕT��/DERUDWRUL\D� ÕGÕVODUÕ�TD\VÕ�PDWH-
ULDOGDQ�MDVDO۪DQÕQD�TDUDS�VKL\VKH�KiP�IDUIRU�ÕGÕV�W~UOHULQH�EyOLQHGL�

6KL\VKH� ÕGÕVODU�� 3URELUNDODU� HULWSHOHU��
JD]OHU� KiP� TDWWÕ� ]DWODU� PHQHQ�
EDUDWX۪ÕQ�WiMUL\EHOHUGH�TROODQÕODGÕ�

)DUIRU� ÕGÕVODU��)DUIRU� ÕGÕV�KiP�GiVWHVL�
]DWODUGÕ�PD\GDODZ�XVKÕQ�TROODQÕODGÕ�

.ROEDODU� W~EL� WHJLV� KiP� NRQXV� WiUL]OL�
EROÕS�� RODU� SURELUNDODU� PHQHQ� ELUGH\�
TROODQÕODGÕ�

7LJHO�]DWODUGÕ�ÕVÕWÕZ�KiP�NDOFL\OHZ�
XVKÕQ�TROODQÕODGÕ�

;LPL\DOÕT� VWDNDQODUGDQ� GD� VRO� WiUL]GH�
SD\GDODQÕODGÕ�

4DVÕT�� VKSDWHO� TXU۪DT� [LPL\DOÕT�
]DWODUGÕ� EDVTD� ODERUDWRUL\D� ÕGÕVODUÕQD�
VDOÕZ�XVKÕQ�TROODQÕODGÕ�

9RURQNDODU�HULWSHQL�WDU�PR\ÕQOÕ�ÕGÕVTD�
TX\ÕZ�KiP�KiP�VX\ÕTOÕTWÕ�¿�OWUOHZ�
XVKÕQ�SD\GDODQDGÕ�

3XZODWÕZ�NHVHVKHOHUL�KiU�TÕ\OÕ�
HULWSHOHUGL�SXZODWÕZGD�TROODQÕODGÕ�

3LSHWNDODU� NROEDGDQ� EHOJLOL� NyOHPGHJL�
VX\ÕTOÕTWÕ�DOÕZGD�TROODQÕODGÕ�

%\X[QHU� YRURQNDVÕ� YDNXPOÕ� ¿�OWUOHZ�
XVKÕQ�PyOVKHUOHQJHQ�

XVKÕQ�SD\GDODQDGÕ�
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Probirkalar ushın shtativ tájiriybe 
waqtında probirkalardı jaylastırıw 
ushın mólsherlengen.

 Laboratoriya shtativi menen islew

1. Laboratoriya shtativiniń dúzilisi.
6KWDWLY� [LPL\DOÕT� WDMLUL\EHOHU� yWNHULZGH� NHUHN�ER-

ODWX۪ÕQ� HĔ� iKPL\HWOL� iVEDS�� 2O� XOWDQ� KiP� y]HNWHQ�
LEDUDW� EROÕS�� y]HNNH�TÕVTÕVKODU� MiUGHPLQGH�KiU� TÕ\OÕ�
VDTÕ\QDODU��WXWTÕVK�KiP�W~UOL�TRVÕPVKD�EyOHNOHU�EHN-
NHPOHQHGL�� 8OWDQGD۪Õ� DUQDZOÕ� WHVLNNH� y]HN� EXUDS�
NLUJL]LOHGL��Ï]HN�DUQDZOÕ�WHVLNNH�DTÕUÕQD�VKHNHP�NLU-
JL]LOLS�EHNNHPOHQJHQ�EROÕZÕ�NHUHN��6~ZUHWWH�VKWDWLY�
XVKÕQ�DUQDO۪DQ���TXUÕOPD�NyUVHWLOJHQ��%XQGD��-TXP�
\DPDVD�VXZ�YDQQDVÕ��RO�W~UOL�TD\QDZ�WHPSHUDWXUDVÕQ-
GD�VX\ÕTOÕTODUGÕ�D\GDZ��W~UOL�WHPSHUDWXUDGD�ERODWX۪ÕQ�
UHDNFL\DODUGÕ�yWNHULZ�XVKÕQ��2-VDTÕ\QD�WXWTÕVK��RO�W~U-
OL�NyOHPGHJL� W~EL�GRPDODT�NROEDODUGÕ�KiP�IDUIRU�NH-
VHOHUGL�XVODS�WXUÕZ�XVKÕQ��3-DVEHVW�WRUOÕ�XOWDQ��RO�W~EL�
MDOSDT��NRQXV�WiUL]OL�NROEDODU��VWDNDQODU��IDUIRU�NHVHOHU-
GL�TÕ]GÕUÕZ�XVKÕQ���-WXWTÕVK��RO�SURELUNDODU��VXZÕWTÕVK-
ODUGÕ�TÕVÕS�XVODS� WXUÕZ�XVKÕQ���-LOJLVK��RO� W~UOL� MiUGHPVKL� UH]LQD�VKODQJD�\DPDVD�EDVTD� MiU-
GHPVKL�EyOHNOHUGL�LOLS�TR\ÕZ�XVKÕQ�DUQDO۪DQ��0DVODPDODU�y]HN�ER\ODS�MRTDUÕ۪D�KiP�WyPHQJH�
KiUHNHW�HWLZL�\DPDVD�DOÕS�TR\ÕOÕZÕ��PDTVHWNH�PXZDSÕT�TiOHJHQ�PX۪GDUGD�RUQDWÕOÕZÕ�P~P-
NLQ��%HNNHPOHZ�\DPDVD�ERVDWÕZ�TÕVTÕVKWD۪Õ�YLQW�MiUGHPLQGH�iPHOJH�DVÕUÕODGÕ�

2. Shtativten paydalanıw. Laboratoriya shtativi menen islewde tómendegilerge 
ámel qılıw kerek:

• 3URELUND�KiP�NROEDODU�WXWTÕVKTD�EHNNHPOHQHGL��%XQGD�
RODU�TDWWÕ�TÕVÕOPD\GÕ��VÕQÕS�NHWLZL�P~PNLQ�

• 6WDNDQODU�DVEHVW�WRUOÕ�XOWDQ۪D�TR\ÕODGÕ��%XO�VWDNDQQÕĔ�
W~ELQ�QRUPDGD�TÕ]GÕUÕZ�LPNDQL\DWÕQ�EHUHGL��

• )DUIRU� NHVHVKHOHU� KiP� WLJHOOHU� VDTÕ\QD۪D� WRUVÕ]�
TR\ÕOÕZÕ�P~PNLQ��

Spirt lampası menen islew

1. Spirt lampasınıń dúzilisi. 
6SLUW�ODPSDVÕ�VSLUW�TX\ÕODWX۪ÕQ�ÕGÕV������PHWDOO�GLVN�

�2���SLOLN��3��KiP�TDOSDTVKD����GDQ�LEDUDW��
2. Spirt lampasın jaǵıwǵa tayarlaw.

•�6SLUW�ODPSDVÕQÕĔ�MDUDPOÕ�HNHQOLJLQH�LVHQLP�SD\GD�HWLOHGL�
•�6SLUW� ODPSDVÕ� ÕGÕVÕQÕĔ���2�EyOHJLQH�VKHNHP�YRURQND� MiUGHPLQGH�DED\OÕOÕT�SHQHQ�VSLUW�
TX\ÕODGÕ��

•�'LVN� WiUL]OL� PHWDOO� QD\۪D� MLSOL� SLOLN� RUQDWÕODGÕ� MiQH� SLOLNWLĔ� XVKÕ� TD\VKÕ� PHQHQ� TÕUTÕS�
WHJLVOHQHGL�KiP�VSLUW�SHQHQ�KyOOHQHGL��

•�6SLUW� ODPSDVÕQÕĔ� TDOSDTVKDVÕ� MDEÕODGÕ�� 6SLUW� ODPSDVÕ� EDUTXOOD� TDOSDTVKDVÕ� SHQHQ�
MDEÕO۪DQ�KDO�GD�WXUÕZ�NHUHNOLJLQ�XPÕWSDĔ�

�2

3
4

5

�

3 4

2
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Probirkada zatlardı qızdırıw

4Õ]GÕUÕZ� SURFHVLQGH� SURELUNDGDQ� TDQGD\GD� ELU� ]DW� VKDVKÕUDS� ]Õ\DQ� MHWNL]EHZL� XVKÕQ�
SURELUNDQÕ� TÕ]GÕUÕZ� iVEDEÕ� MDOÕQÕ� ~VWLQGH� TÕ\VD\WÕS� TR\ÕS�� SURELUND� DZÕ]ÕQ� y]LĔL]� KiP�
NODVODVODUÕĔÕ]GDQ� X]DTWD� WXWTDQ� KDOGD� TÕ]GÕUÕĔ�� 3URFHVWH� SURELUNDQÕ� WyPHQQHQ� MRTDUÕ۪D��
VRĔÕQDQ�MRTDUÕGDQ�WyPHQJH�TDUD\�DED\ODS�TÕ]GÕUÕĔ��EXQÕ�ELU�QHVKH�PiUWH�WiNLUDUODĔ��.H\LQ�
SURELUNDGD�]DW�MD\ODVTDQ�EyOHJL�TÕ]GÕUÕODGÕ�

Gaz gorelkanıń ulıwma dúzilisi.� *D]� JRUHONDODUÕ� PHWDOO�
QD\�� DUDODVWÕU۪ÕVK�� KDZD� \DPDVD� NLVORURG� D۪ÕPÕQ� QRUPDO-
ODVWÕUÕZVKÕ�VDTÕ\QD��JD]�D۪ÕPÕQ�QRUPDOODVWÕUÕZVKÕ�TDWÕU۪ÕVKWDQ�
LEDUDW�ERODGÕ�

Gaz gorelkasın jaǵıw hám óshiriw.� 6DTÕ\QD� KiP� YLQW�
MiUGHPLQGH� JD]� KiP� KDZD� D۪ÕPÕQ� QRUPDOODVWÕUDGÕ�� *RUHO-
NDQÕ� MD۪ÕZ�XVKÕQ�VKÕUSÕ�\DPDVD� MDQÕS� WXU۪DQ�VKyS�JD]�TXOD۪Õ�
DVKÕO۪DQ� MD۪GD\GD� JRUHOND� DZÕ]ÕQD� TDSWDO� WiUHSLQHQ� MDTÕQ-
ODVWÕUÕODGÕ�7XZUÕGDQ-WXZUÕ�DOÕS�NHOLQVH��JD]�D۪ÕPÕ�MDOÕQGÕ�yVKLULS�
TR\ÕZÕ�P~PNLQ��+DZD� D۪ÕPÕ� JD]� WROÕT� MDQDWX۪ÕQ� EROÕS� VD]OD-
QDGÕ��*D]GÕĔ� WROÕT� MDQÕS�DWÕU۪DQÕQ�QXUVÕ]� MDOÕQQDQ�ELOLS�DOÕZ۪D�
ERODGÕ��*RUHONDQÕ�yVKLULZ�XVKÕQ�JD]�TXOD۪ÕQ�NHUL�WiUHSNH�DTÕUÕQD�
VKHNHP�EXUDZ�NHUHN�

Gaz gorelkasında qızdırıw.� *D]� JRUHONDVÕ� MDOÕQÕQÕĔ� RUWD�
EyOLPLQGH� WHPSHUDWXUD� ELU� TDQVKD� WyPHQ�� VKHWNL� KiP� MRTDUÕ�
EyOLPLQGH�EROVD�WHPSHUDWXUD�MRTDUÕ�ERODGÕ��

6RQÕĔ� XVKÕQ� TÕ]GÕUÕZ� MRTDUÕ� EyOLPLQGH� DOÕS� EDUÕODGÕ��$VKÕT�
MDOÕQGD� WHN� MXTD� GL\ZDOOÕ� [LPL\DOÕT� ÕGÕVODU� KiP� SURELUNDODU�
TÕ]GÕUÕOÕZÕ�P~PNLQ��%XQÕĔ�XVKÕQ�MDOÕQ�PHQHQ�GiVOHS�SURELUNDQÕĔ�
EDUOÕT� EyOLPL�� VRĔÕQDQ� ]DW� VDOÕQ۪DQ� EyOLPL� TÕ]GÕUÕODGÕ�� 6WDNDQ�
KiP�NROEDODU�VÕP�WRU�~VWLQH�TR\ÕS�TÕ]GÕUÕODGÕ��

Kolba ushın elektr ısıtqısh.
7XEL� WHJLV�NROEDODUGÕ�TÕ]GÕUÕZ�XVKÕQ�DUQDZOÕ� ÕVÕWTÕVKODU�EDU��

$\ÕUÕP� PRGHOOHU� EHOJLOL� GLDPHWUOL� NROEDODU� PHQHQ� LVOHZ� XVKÕQ�
PyOVKHUOHQJHQ��ËVÕWÕOÕZÕ�NHUHN�ERO۪DQ�ÕGÕV�NHUDPLND�LVKLQH�WROÕT�
EDWÕUÕODGÕ�

� 3D\GDODQÕZ۪D� TROD\� EROÕZÕ� XVKÕQ� NyELQHVH� TXUÕOPD� NRU-
SXVÕQGD�VKWDWLY�RUQDWÕZ�WHVLJL�EDU�
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Tapsırmalar

��� 1H� XVKÕQ� GiVOHS� SURELUNDQÕĔ� KiPPH� MHUL�
TÕ]GÕUÕOÕZÕ�NHUHN"

2��6X\ÕTOÕT�TÕ]GÕUÕO۪DQ�SURELUNDQÕĔ�DZÕ]Õ�TD\VÕ�WiUHS-
NH�TDUDWÕOÕZÕ�NHUHN"

3��$YWRPRELO� D\GDZVKÕVÕ� DNNXPXO\DWRUGD۪Õ� HOHNWUR-
OLWWL� y]JHUWLZL� NHUHN�� $NNXPXO\DWRUGD� HOHNWUROLW� UHWLQGH�
VXOIDW� NLVORWD� KiP�GLVWLOOHQJHQ� VXZ�TROODQÕODGÕ�� (ULWSHQL�
WD\DUODZGDQ�DOGÕQ�D\GDZVKÕ�TiZLSVL]OLN�XVKÕQ�VXOIDW�NLV-
ORWDQÕ� HULWLZ� TD۪Õ\GDVÕQD� iPHO� TÕOGÕ�� ÕGÕVTD� DOGÕQ� VXZ��
NH\LQ� NLVORWD� TX\GÕ�� .LVORWDQÕ� HULWLZ� TD۪Õ\GDVÕ� V~ZUHWWH�
NyUVHWLOJHQ� HGL�� D\GDZVKÕ� TD۪Õ\GDQÕ� W~VLQGL�� ELUDT�
V~ZUHWWL�W~VLQGLUH�DOPDGÕ��6~ZUHWWH�TDQGD\�]DW��NyUVHWLO-�
JHQOLJLQ�W~VLQGLULĔ�

Probirka ushın elektr ısıtqısh. ËVÕWTÕVK�
SODVWLNWHQ� LVOHQJHQ� VKHĔEHUGHQ� KiP� ~VK� ¿�NVD-
WRUGDQ� LEDUDW�� 8OWDQÕQGD۪Õ� GRPDODT� WHVLNNH� KiP�
VKHĔEHUJH�PHWDOO�FLOLQGU�W~ULQGH�LVOHQJHQ�TRU۪DZ-
VKÕ�HNUDQ�RUQDWÕODGÕ��4RU۪DZVKÕ�HNUDQ�EX\ÕPODUGÕĔ�
ÕVÕWÕODWX۪ÕQ�EHW�TDEDWODUÕQD� WRVDWWDQ� WL\LS�NHWLZGLĔ�
DOGÕQ� DODGÕ�� 3URELUND� VKHĔEHUGÕĔ� RUD\OÕT� WHVLJLQH�
RUQDWÕODGÕ� KiP� KiU� TDQGD\� MD۪GD\GD� GD� ~VK� WH-
JLV�SUXMLQD� MiUGHPLQH�XVODQÕS� WXUÕODGÕ�� ËVÕWTÕVK��2�
9�WDUPD۪ÕQD�MDO۪DZ�XVKÕQ�DUQDZOÕ�UR]HWND�PHQHQ�
~VNHQHOHQJHQ�� ËVÕWTÕVKWÕĔ� VKHĔEHULQGH� VKWDWLY�
TÕVTÕVKÕQ�EHNNHPOHZ�XVKÕQ�R\ÕT�ERODGÕ��

Ísıtqısh penen islew
7HNVHULOLS� DWÕU۪DQ� ]DW� VDOÕQ۪DQ� SURELUND�

ÕVÕWTÕVKTD�WL\JHQVKH�NLUJL]LOHGL�
ËVÕWTÕVK� WDUPDTTD� MDO۪DQDGÕ� KiP� TRU۪DQÕZ�

HNUDQGD۪Õ�WHVLNOHU�DUTDOÕ�SURELUNDGD�SD\GD�EROÕS�
DWÕU۪DQ�SURFHVV�EDTODQDGÕ�

���1DZUÕ]�ED\UDPÕ�TDUVDĔÕQGD�V~PHOHN� WD\DUOD۪DQ��
8VÕ� SURFHVWH� TD]DQ۪D� WDV� WD� VDOÕQDGÕ�� %XQÕĔ� VHEHEL�
QHGH"�
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I BAP. 5-TEMA

Taza zat hám aralaspalar

�=DWODU�TDQGD\�NODVVL¿�NDFL\DODQDGÕ"

Úyreniletuǵın túsinikler
��7D]D�]DW
��$UDODVSDODU
��*RPRJHQ�KiP�JHWHURJHQ�DUDODVSDODU�
��7iEL\DWWD۪Õ�WD]D�]DWODU
��+iU�TÕ\OÕ�TXUDPGD۪Õ�]DWODU�

Tiykarǵı túsinikler 
4XUDPÕ� KiP� TiVL\HWOHUL� S~WNLO� NyOHPL�

ER\ÕQVKD�ELUGH\�ERO۪DQ�]DWODU�sap, taza zat 
dep DWDODGÕ�� Aralaspalar ±� ¿�]LNDOÕT� XVÕOODU�
PHQHQ� WD]D� ]DWODU۪D� DMÕUDWÕODWX۪ÕQ� ]DW�� Go-
mogen aralaspada RQÕ� TXUD\WX۪ÕQ� NRPSR-
QHQWOHU� ELU� WHJLV� EyOLVWLULOJHQ�ERODGÕ��Getero-
gen aralaspa ±�WHJLV�HPHV�TXUDPOÕ�DUDODVSD�

%L]� KiU� N~QL� VXZ۪D� GXV� NHOHPL]�� LVKLPOLN�
VXZÕ��MDSWD۪Õ�ÕOD\OÕ�VXZ��DZÕO�TXGÕ۪ÕQGD۪Õ�VXZ��
G~NDQGD۪Õ� PLQHUDO� VXZ�� VKL\ULQ� VKD\GD۪Õ�
VXZ��%XO�GL]LPGHJL�TD\VÕ�VXZGÕ�WD]D�]DW�GHS�
DWDZ�P~PNLQ"

'~Q\D� DOÕPODUÕ� ]DWODUGÕĔ� TDW-
WÕ�� VX\ÕT� \DPDVD� JD]� WiUL]OL� MD۪GD\ÕQ�
NODVVL¿�NDFL\DOD\GÕ�� EÕUDT� RQÕĔ� NODVVL-
¿�NDFL\DODQÕZÕQÕĔ� MiQH� ELU� TÕ]ÕTOÕ� XVÕOÕ�
EDU�� =DWODU� WD]D� ]DWODU� KiP� DUDODV-
SDODU�VÕSDWÕQGD�GD�NODVVL¿�NDFL\DODQÕZÕ�
P~PNLQ�

;LPL\DGD� WD]D� ]DW� GHJHQGH� DQÕT� KiP�
WXUDTOÕ�TXUDPOÕ�y]LQH� WiQ�[LPL\DOÕT�TiVL\HW-
NH�L\H�ERO۪DQ�]DW�~OJLVL�W~VLQLOHGL�

$V� GX]Õ� [LPL\D� WLOLQGH� QDWUL\� [ORULG� GHS�
DWDODGÕ�� 2O� WD]D� ]DW�� VHEHEL� ELUGH\� KiP�
DQÕT� TXUDP۪D� L\H�� 1DWUL\� [ORULGWLĔ� EDUOÕT�
~OJLOHUL� [LPL\DOÕT� WiUHSWHQ� ELUGH\�� 6XZ-
GD� WD]D� ]DW� HVDSODQDGÕ�� 'X]� VXZGD� DĔVDW�
HUL\GL�� VKRU� VXZGÕ� ]DW� VÕSDWÕQGD� NODVVL¿�ND-����
FL\DODZ�P~PNLQ�HPHV��VHEHEL�RQÕĔ�TXUDPÕ�
KiU�TÕ\OÕ��%HOJLOL�PX۪GDUGD�GX]�VXZGD�HULS��
DUDODVSD�SD\GD�ERODGÕ��'X]�VXZGD�HULJHQ-
GH� IRUPDVÕ� y]JHUHGL�� ELUDT� TXUDPÕ� KiP�
TiVL\HWOHUL�VDTODQÕS�TDODGÕ�

Taza zatAralaspalar

7iEL\DWWD� DEVDO\XW� WD]D� ]DW� MRT��
EDUOÕT� ]DWODU� DUDODVSD� KDOÕQGD� XVKÕ-
UD\GÕ�� $UDODVSDQÕĔ� WD]D� ]DWWDQ� SDUTÕ�
VRQGD�� RO� WXUDTOÕ� TXUDP۪D� L\H�HPHV��
$UDODVSDGD۪Õ�KiU�ELU�]DW�y]�TiVL\HWOH-
ULQ�VDTODS�TDODGÕ��

9L]XDO� �NyULQLV�� y]JHVKHOLNOHUJH�
TDUD۪DQGD�� DUDODVSDODU� JRPRJHQ�
KiP�JHWHURJHQ�W~UOHUJH�EyOLQHGL��*H-
WHURJHQ�DUDODVSDODUGD�EL]�KiU�TÕ\OÕ�Ey-
OHNVKHOHUGL�iSLZD\Õ�Ny]�EHQHQ�DQÕTOD\�
DODPÕ]��ELUDT�JRPRJHQ�DUDODVSDODUGD�
EXQÕĔ� LODMÕ� MRT��$UDODVSDODUGÕ� ¿�]LNDOÕT�
XVÕOODU� MiUGHPLQGH� WD]D� ]DWODU۪D�
DMÕUDWÕZ۪D�ERODGÕ�

7D]D�]DW �������$V�GX]Õ 'LVWLOOHQJHQ�VXZ .LVORURG
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7iEL\DWWD� TÕPEDW� EDKDOÕ� NRPSRQHQWOHUGL�
y]� LVKLQH� DO۪DQ� VX\ÕT�� TDWWÕ� KiP� JD]� WiUL]OL�
DUDODVSDODU� EDU� HNHQOLJLQ� KiPPH� ELOHGL�� ,Q-
VDQ� NyS� iVLUOHU� GDZDPÕQGD� y]� yPLULQGH� NyS�
DUDODVSDODUGDQ� SD\GDODQ۪DQ�� 7D]D� ]DW� DUD-
ODVSD۪D� TDUD۪DQGD� iGHZLU� D]��7D]D� ]DW� HOH-
PHQW� �JHOL\�� DUJRQ�� YROIUDP�� \DPDVD� ELULNSH�
�DV� GX]Õ�� LVKLPOLN� VRGDVÕ�� DPPLDN�� GLVWLOOHQ-
JHQ� VXZ�� WiUL]LQGH�EROÕZÕ�P~PNLQ��7D]D� ]DW-
ODU�RODUGÕĔ�¿�]LN-[LPL\DOÕT�TiVL\HWOHULQ�~\UHQLZ��
VRQGD\-DT�� MDĔD� ELULNSHOHU� DOÕZ� XVKÕQ� NHUHN��
7iEL\L\� DUDODVSDODU۪D� PÕVDOODU�� KDZD�� WHĔL]�
VXZÕ�QHIW�� TD]ÕS� DOÕQDWX۪ÕQ� NyPLU�� 2ODU�
[LPL\D�OÕT�ELULNSHOHUGLĔ�TÕPEDW�EDKDOÕ�GHUHNOHUL�
EROÕS�WDEÕODGÕ�

Teńız suwı mısalında suwdıń qásiyetlerin 
úyreniw múmkinbe?

Tábiyattaǵı taza zatlar hám aralaspalar

$UDODVSD

Aralaspalardıń túrleri

*RPRJHQ�HNL�]DW�ELU-ELUL�PHQHQ�WROÕT�ELULNNHQGH�SD\GD�ERODGÕ��0ÕVDOÕ��VKL\ULQ�\DPDVD�
VKRU�VXZ��PHWDOO�TX\PDVÕ�

�*HWHURJHQ�DUDODVSDQÕĔ�TXUDP�EyOHNOHUL�ELUGH\�HPHV�KiP�RODU�y]LQH�WiQ�TiVL\HWOHULQ�
MR\WSD۪DQOÕ۪Õ�VHEHSOL�RODUGÕ�iSLZD\Õ�Ny]�EHQHQ�NyULZ�P~PNLQ��0ÕVDO�XVKÕQ��HJHU�N~NLUW�
XQWD۪ÕQ� WHPLU� TÕUÕQGÕODUÕ� PHQHQ� DUDODVWÕUVDĔÕ]�� HNHZLQ� EyOHN� NyULZLĔL]� P~PNLQ�� +iWWH�
PDJQLW�MiUGHPLQGH�WHPLU�TÕUÕQGÕODUÕQ�DMÕUDWÕS�DOVDĔÕ]�GD�ERODGÕ�

�$V�GX]Õ�KiP�VXZ
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���)ORPDVWHUOHU�PHQHQ�¿OWU�TD۪D]۪D�W~UOL�UHĔGHJL�ELU�QHVKH�QRTDW�TR\ÕĔ�
2��.H\LQ�UHĔOL�QRTDWODUGÕĔ�RUWDVÕQD��WDPÕ]۪ÕVK�DUTDOÕ�WDPVKÕODWÕS�VXZ�TX\ÕĔ��
3��$OGÕQ۪Õ�WDPVKÕ�VRUÕO۪DQÕQDQ�VRĔ�NH\LQJL�WDPVKÕ�QRTDW�~VWLQH�TX\ÕODGÕ�
%XO�XVÕO�[URPDWRJUD¿\D�XVÕOÕ�EROÕS�WDEÕODGÕ��6XZ-WHNVHULZVKL�]DWWÕ�KiUHNHWOHQGLULZVKL�ID]D��

¿OWU� TD۪D]� ±� VRUEHQW��$UDODVSDQÕ� TXUDZVKÕ� ]DWODU� TD۪D]GD� KiU� TÕ\OÕ� VDTODQDGÕ�� D\ÕUÕPODUÕ�
WH]��EDVTDODUÕ�EROVD�iVWH�VRUÕODGÕ�KiP�ELUTDQVKD�ZDTÕW�VXZ�PHQHQ�ELUJH�WDUTDOÕZGÕ�GDZDP�
�HWHGL��

 Jumıstıń barısı:

Kerekli ásbap-úskeneler hám zatlar: 4D۪D]OÕ�V~OJL�VDOIHWND��\DPDVD�¿�OWU�TD۪D]��À�RPDV-
WHU�\DPDVD�ER\DZODU��WDPÕ]۪ÕVK��VXZ��

Aralaspalardı ajıratıw usılları

Tájiriybe

Filtrlew
)LOWUOHZ�±�VX\ÕTOÕT�\DPDVD�JD]GD۪Õ�]DWODUGÕ�TDWWÕ�GHQH-�

OHUGL� WXWÕS� TDODWX۪ÕQ� ¿�OWUOHZVKL� WRVÕT� MiUGHPLQGH� DMÕUDWÕZ�
SURFHVL��,VKLPOLN�VXZÕQ�¿�OWUOHZ��JULSSNH�TDUVÕ�QÕTDS��UHVSL-
UDWRU�WD۪ÕZ�EXODU۪D�PÕVDO�EROD�DODGÕ�

Dekantaciya
'HNDQWDFL\D�±�VKyNSH�EROPD۪DQ�VX\ÕTOÕT�TDEDWÕQ�DOÕZ�

DUTDOÕ�DUDODVSDODUGÕ�DMÕUDWÕZ�SURFHVL��%XODU۪D�WDZ�MÕQÕVODUÕQ�
ED\ÕWÕZ��QHIW�\DPDVD�EHQ]LQQLĔ�VKyJLZL�PÕVDO�EROD�DODGÕ�

Magnit járdeminde ajıratıw
(JHU� DUDODVSDQÕĔ� TXUDPÕQGD� PHWDOO� EROVD�� RQÕ� PDJ-

QLW� MiUGHPLQGH�DMÕUDWÕZ۪D�ERODGÕ��%XO�XVÕOGD�PHWDOGÕ�TD\-�
WD� LVOHZ� NDU[DQDODUÕQGD� WHPLU� TDOGÕTODUÕ� EDVTD� NRPSR-
QHQWOHUGHQ�DMÕUDWÕODGÕ�

Xromatografiya
;URPDWRJUD¿\D� ±� JD]�� VX\ÕTOÕT� \DPDVD� HULJHQ� ]DWODU�

DUDODVSDVÕQ� DGVRUEFLRQ� XVÕOGD� DMÕUDWÕZ� KiP� DQDOL]� TÕOÕZ��
7iEL\L\� SLJPHQWOHUGL� DMÕUDWÕZ�� IHUPHQWOHU�� WiEL\L\� yQLP-
OHUGHQ�GiULOHU�DOÕZ�EX۪DQ�PÕVDO�ERODGÕ�

Aydaw
$\GDZ-VX\ÕT� ]DWODUGÕ� RODU� PHQHQ� DUDODVTDQ� ]DWODUGDQ�

WD]DODZ�\DPDVD�KiU�W~UOL�TD\QDZ�WHPSHUDWXUDVÕQD�L\H�ERO۪DQ�
VX\ÕT� ]DWODU� DUDODVSDODUÕQ� ELU-ELULQHQ� DMÕUDWÕZ� XVKÕQ� TRO-
ODQÕODGÕ��%X۪DQ�KDZD�KiP�QHIWWL�D\GDZ�DUTDOÕ�WD]D�]DWODU۪D�
DMÕUDWÕZ�PÕVDO�ERODGÕ�
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���(JHU�VRUSDQÕĔ�GX]Õ�EDVÕP�EROVD��NLVKNHQH�VL\OHJH�20-30�J�J~ULVK�VDOÕS���0±���PLQXW�VRUSD۪D�
EDWÕUÕOÕS�WXUVD�GX]OÕOÕ۪Õ�NHPH\HGL��%XO�³VÕUOÕ´�KiUHNHWWLĔ�WL\NDUÕ�QH"�0DVKTDODQÕ�VKHVKLZ�XVKÕQ�EDVTD�
XVÕOGÕ�XVÕQÕV�HWH�DODVÕ]ED"

2��4DPÕUGÕ� WD\DUODPDVWDQ�DOGÕQ�XQ�HOHQHGL��%XO�SURFHVWL�]DWODUGÕ�DMÕUDWÕZ�XVÕOODUÕQDQ�ELULQH�ED\-
ODQÕVWÕUÕZ�P~PNLQEH"�(JHU�VRQGD\�EROVD��EXO�XVÕO�QHJH�WL\NDUODQ۪DQ"

3��%HOJLOL� HUWHNOHUGH�yJH\�DQD�\DPDVD�EDVTD� MDZÕ]�TDKDUPDQODU� MDTVÕ�TDKDUPDQGÕ�DUQDZOÕ�ELU�
DUDODVSDODUGÕ� EyOHN� NRPSRQHQWOHUJH� DMÕUDWÕZ۪D� PiME~U� HWNHQ�� 6RQGD\� HUWHNOHU� \DGÕĔÕ]GDPD�� RODU�
TDQGD\�DUDODVSDODU�HGL�KiP�TD\VÕ�XVÕO�WL\NDUÕQGD�DMÕUDWÕO۪DQ"�

Jumıstıń barısı:

;URPDWRJUD¿\D� ±� ]DWODU� DUDODVSDVÕQ� DMÕUDWÕZ� KiP�
DQDOL]�HWLZ��VRQGD\-DT��]DWODUGÕĔ�¿�]LNDOÕT-�[LPL\DOÕT�TiVL-
\HWOHULQ�~\UHQLZ�XVÕOÕ��%XO�¿]LNDOÕT�XVÕO�[LPLNOHUJH�RUJDQL-
NDOÕT� KiP� DQRUJDQLNDOÕT� ELULNSHOHUGL� MDTÕQQDQ� EDTODZ�
KiP�RODU�QHGHQ�LEDUDW�HNHQOLJLQ�DQÕTODZ�LPNDQL\DWÕQ�EH-
UHGL�

%XO� XVÕO� ��03-MÕOGD� EHOJLOL� UXV� L]HUWOHZVKLVL� 0L[DLO�
6HPHQRYLFK� 6YHW� WiUHSLQHQ� XVÕQÕV� HWLOJHQ�� 'iVOHS� EXO�
XVÕOGÕ�0�� 6�� 6YHW� DGVRUEFLRQ� DQDOL]� GHS� DWDGÕ� ���03-M��
KiP�~VK�MÕOGDQ�NH\LQ�[URPDWRJUD¿\DOÕT�XVÕO����0�-M��GH-
JHQ�DW�EHULOGL��6�6YHW�yVLPOLN�SLJPHQWOHULQ�DMÕUDWÕZ�XVKÕQ�
[URPDWRJUD¿\DOÕT�XVÕOGDQ�SD\GDODQ۪DQ��

Tariyxıy esletpe

Tájiriybe

1iWL\MHGH�TD۪D]�EHWL�ER\ODS�KDTÕ\TÕ\� UHĔOL�[URPDWR-
JUDPPD� SD\GD� ERODGÕ�� 1RTDWODUGDQ� UHĔOHUGLĔ� WDUTDOÕZÕ�
XVÕ�]DWODUGÕĔ�TiVL\HWOHULQ�DQÕTODZ۪D�LPNDQ�EHUHGL��

Kerekli ásbap-úskeneler hám zatlar: PiNNH�
WD\DTVKDODUÕ��iWLU��TDTSDTOÕ�VKL\VKH�ÕGÕV�

��� 0iNNH� WD\DTVKDODUÕQ� iWLU� WDPÕ]ÕO۪DQ� ÕGÕVTD� VDOÕĔ�
KiP�RQÕ�EHNNHP�MDEÕĔ�

2�� �0� PLQXWWDQ� VRĔ�� TDTSDTWÕ� DVKTDQÕĔÕ]GD�� L\LVWL�
VH]EH\VL]�

,\LV� TD\� MHUJH� NHWWL"� 0iNNH� WD\DTVKDODUÕQÕĔ� JHZHN�
]DWÕ� MiUGHPLQGH� iWLU� L\LVL� MXWÕO۪DQ�� 5HĔ� \DPDVD� L\LVWLĔ�
MXWÕOÕZÕ�adsorbciya�GHS�DWDODGÕ�

Tapsırmalar
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Kerekli áspab-úskene 
hám zatlar:
±�ODERUDWRUL\D�VKWDWLYL�
±�VSLUW�ODPSDVÕ�
±�YRURQND��
±�VKL\VKH�WD\DTVKD��
±�[LPL\DOÕT�VWDNDQODU�
±�EX\ÕP�D\QDVÕ��
±�SURELUND�WXWTÕVK�
±�¿�OWU�TD۪D]Õ�
±�SDWDVODQ۪DQ�DV�GX]Õ�
±�GLVWLOOHQJHQ�VXZ�

I BAP. 6-TEMA

Ámeliy shınıǵıw. Aralaspalar 
quramınan taza zattı ajıratıw. 
(pataslanǵan as duzın tazalaw)

Úyreniletuǵın túsinikler
��(ULWLZ
��)LOWU�WD\DUODZ
��)LOWUDWWÕ�SXZODWÕZ

Tiykarǵı túsinikler 
Filtrlew ±� JHWHURJHQ� DUD-�

ODVSDODUGÕ� �GX]� KiP� TXP��
PD\�KiP�VXZ��DMÕUDWÕZ�XVKÕQ�
PyOVKHUOHQJHQ�SURFHVV�
3XZODQGÕUÕZ�±�TDWWÕ��XVKÕZ-

VKDĔ� EROPD۪DQ� \DPDVD�
XVKÕZVKDĔOÕ۪Õ� MDPDQ� ERO۪DQ�
]DWODU� HULWSHOHULQ� TD\QDWÕZ�
GiZLULQGH� HULWLZVKLVL� KiP�
SD\GD� ERO۪DQ� SXZODUGÕ�
VKÕ۪DUÕS�MLEHULZ�SURFHVL�

Tariyxıy esletpe

$V�GX]Õ�±�DGDPODU�WiEL\L\�W~UGH�SD\GDODQDWX۪ÕQ�PLQH-�
UDO�EROÕS�HVDSODQDGÕ��Ï]EHNVWDQGD�HĔ�LUL�TRUODUÕ�$UDO�WH�-
ĔL]L� ER\ÕQGD� MD\ODVTDQ�� .HPLQGH� HNL� PÕĔ� MÕO� DOGÕQ� DV�
GX]ÕQ�DOÕZ�WHĔL]�VXZÕQ�SXZODWÕZ�DUTDOÕ�iPHOJH�DVÕUÕO۪DQ��
%XO� XVÕO� GiVOHS� TXU۪DT� KiP� ÕVVÕ� ÕTOÕPOÕ�PiPOHNHWOHUGH�
VXZGÕĔ�WiEL\L\�W~UGH�SXZODQÕZÕ�HVDEÕQDQ�SD\GD�ERO۪DQ��
VRĔÕQDQ�VKRU�VXZODUGÕ�MDVDOPD�W~UGH�TÕ]GÕUÕOD�EDVODQGÕ�

ÒONHQ� MDVWD۪Õ� DGDPODU� XVKÕQ� N~QOLN� QRUPDGD۪Õ� GX]�
PX۪GDUÕ���JUDPP��%L]� WD]D�GX]GDQ�SD\GDODQDPÕ]�KiP�
WDEL\L\�GX]�TXUDPÕQGD�M~Gi�NyS�TRVÕPVKDODU�EDU�ERO۪DQ-
OÕ۪Õ�VHEHSOL�RO�WD]DODQDGÕ��

 Pataslanǵan as duzın tazalaw

1. Pataslanǵan as duzın eritiw
20�PO�GLVWLOOHQJHQ�VXZ۪D�VKL\VKH� WD\DTVKD�PHQHQ�DUD-�

ODVWÕUÕS�WXU۪DQ�KDOGD�SDWDVODQ۪DQ�DV�GX]Õ�D]-D]GDQ�TRVÕODGÕ��
(ULPH\�TDO۪DQQDQ�VRĔ�GX]�TRVÕZ�WRTWDWÕODGÕ��(ULWSHQLĔ�VÕUWTÕ�
NyULQLVL�Ny]GHQ�NHVKLULOHGL��

Filtr tayarlaw
.YDGUDW� IRUPDGD۪Õ� ¿�OWU� TD۪D]� WyUWNH� E~NOHQHGL�� NYDGUDW�

VKHWOHULQ� \DUÕP� GR۪D� IRUPDGD�� YRURQND� yOVKHPLQH� WXZUÕODS�
TD\VKÕ�PHQHQ�TÕUTÕODGÕ�� VRĔÕQDQ� MD\ÕOÕS� YRURQND� IRUPDGD۪Õ�
NRQXV� WiUL]OL� ¿�OWU� SD\GD� HWLOHGL�� )LOWU� YRURQND� VKHWLQHQ� 0���
VP�WyPHQGH�WXU۪DQÕ�PDTXO��)LOWUGL�YRURQND۪D�MD\ODVWÕUÕS��DV�
GX]ÕQÕĔ�HULWSHVLQ�¿�OWU�GL\ZDOÕQD�WL\JL]LOJHQ�VKL\VKH�WD\DTVKD�
MiUGHPLQGH� iVWH-DTÕUÕQ� ¿�OWUJH� TX\ÕODGÕ�� )LOWUGHQ� yWNHQ� WÕQÕT�
HULWSH�fi ltrat�GHS�DWDODGÕ��
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3. 7iMLUL\EHGHJL�KiU�ELU�SURFHVV�EyOHN�DWDOÕS��
WiMLUL\EH� TÕVTDVKD� W~VLQGLULOHGL�� -XPÕVWÕ� DOÕS�
EDUÕZ� SURFHVLQGH� SD\GDODQÕO۪DQ� iVEDSODUGÕĔ�
VXZUHWL�VÕ]ÕODGÕ��-~]�EHUJHQ�KiGL\VHOHU�KDTTÕQ-
GD�MXZPDT�VKÕ۪DUÕODGÕ�

4.�$OÕQ۪DQ�QiWL\MHOHU�KDTTÕQGD۪Õ�MXZPDTODUÕ�
MD]ÕODGÕ�

Filtrlewdiń áhmiyeti

)LOWUOHZGH�TDWWÕ�EyOHNVKHOHU�ERO۪DQ�VX\ÕTOÕT�JHZLN�EyOLP�DUTDOÕ�yWHGL��%yOLPGHJL�WHVLNOHU�VRO�
GiUHMHGH�NLVKNHQH��TDWWÕ�]DWODU�RODU�DUTDOÕ�yWSH\GL��VX\ÕTOÕT�EROVD�DĔVDW�yWHGL��4DWWÕ�]DWODUGÕ�
XVODS�WXUÕZVKÕ�EXO�EyOLP�¿OWU�GHS�DWDODGÕ��/DERUDWRUL\D�iPHOL\DWÕQGD�TROODQÕODWX۪ÕQ�¿�OWU�PDWH-
ULDOODUGÕ�HNL�W~UJH�EyOLZ�P~PNLQ��VKDVKÕOÕZVKÕ�KiP�JHZHNOL��%LULQVKL�W~UJH�NYDUF�TXPÕ��HNLQVKL-�
VLQH�¿OWU�TD۪D]Õ�NLUHGL��)LOWU�TD۪D]Õ�iSLZD\Õ�TD۪D]GDQ�MHOLPOHQEH\WX۪ÕQOÕ۪Õ��TXUDPÕ�WiUHSLQHQ�
WD]DOÕ۪Õ�KiP�WDOVKÕTOÕOÕ۪Õ�PHQHQ�SDUÕT�HWHGL��%LULQVKL�UHW�EXQGD\�TD۪D]ODU�VX\ÕTOÕTODUGÕ�WD]D-�
ODZ�XVKÕQ�4ÕWD\GD�TROODQÕO۪DQ��/DERUDWRUL\DGD�TROODQÕODWX۪ÕQ�TD۪D]�¿OWUOHUL�HNL� W~UOL�ERODGÕ��
iSLZD\Õ�KiP�TDEDWOÕ��

ÈSLZD\Õ� ¿�OWU� MDVDZ� XVKÕQ� EHOJLOL� yOVKHPGHJL� �VKyNSH� ~ONHQOLJLQH� KiP� YRURQNDQÕĔ�
yOVKH�PLQH�TDUDS��NYDGUDW�IRUPDGD۪Õ�¿�OWU�TD۪D]Õ�WyUW�PiUWH�E~NOHQHGL��VRĔ�TD\VKÕ�PHQHQ�
NHVL�OHGL��D��

4DEDWOÕ�\DPDVD�WHJLV�¿OWU�PHQHQ�¿�OWUOHZ�SURFHVL�WH]LUHN�EDUDGÕ��VHEHEL�RQÕĔ�¿�OWUOHZ�PD\-
GDQÕ�iSLZD\Õ�¿�OWUGHQ�HNL�PiUWH�~ONHQ��E��

       a)     b)

3DWDVODQ۪DQ�DV�GX]ÕQ�WD]DODZ�ER\ÕQVKD�yWNHULOJHQ�WiMLUL\EHQL�V[HPDODU�\DPDVD�V~ZUHWOHU�WL\NDUÕQ-
GD�D\WÕS�EHULĔ�

Tapsırma

2. Filtrattı puwlandırıw.
)LOWUDWWÕ�IDUIRU�ÕGÕVTD�TX\ÕS��VKWDWLY�VDTÕ\QDVÕ-�

QD� RUQDWÕODGÕ�� 6KWDWLY� XOWDQÕQD� TR\ÕO۪DQ� VSLUW�
ODPSD� \DPDVD� JD]� JRUHONDVÕ� MDOÕQÕ� IDUIRU� ÕGÕV�
DVWÕQD� WL\LS� WXUDWX۪ÕQ� HWLS� MD۪ÕODGÕ� KiP� VRĔ�
TÕ]GÕUÕZ� DOÕS� EDUÕODGÕ�� (ULWSH� VKDVKÕUDPDZÕ�
XVKÕQ� VKL\VKH� WD\DTVKD� PHQHQ� DUDODVWÕUÕOÕS�
WXUÕODGÕ��)DUIRU�ÕGÕVWÕĔ�DVWÕQD�GX]�NULVWDOODUÕ�SD\-
GD� EROD� EDVODZÕ� PHQHQ� TÕ]GÕUÕZ� WRTWDWÕODGÕ��
$OÕQ۪DQ�GX]GÕĔ�VÕUWTÕ�NyULQLVL�Ny]GHQ�yWNHULOHGL��

       a)     b)       a)     b)
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I BAP. 7-TEMA

Zatlar agregat jaǵdayınıń ózgeriwi

Úyreniletuǵın túsinikler
��*D]�]DW
��6X\ÕT�]DW�
��4DWWÕ�]DW

Tiykarǵı túsinikler
Gaz tárizli, suyıq, qattı ]DW-

WÕĔ� DJUHJDW� MD۪GD\ODUÕ� HVDS-
ODQDGÕ�� *D]� DQÕT� ELU� NyOHP�
KiP� IRUPD۪D� L\H� HPHV�� 2O�
TDQGD\� ÕGÕVTD� VDOÕQVD�� VRO�
ÕGÕV� NyOHPLQ� KiP� IRUPDVÕQ�
L\HOH\GL��6X\ÕTOÕT�y]�IRUPDVÕ-
QD�L\H�HPHV��RO�TDQGD\�ÕGÕVTD�
VDOÕQVD�� VRO� ÕGÕV� IRUPDVÕQ�
DODGÕ�� 6X\ÕTOÕT� DQÕT� NyOHP-
OL� yOVKHPJH� L\H� ERODGÕ�� 4DWWÕ�
]DW�JD]�KiP�VX\ÕTOÕTWDQ�SDUÕT�
TÕOÕS�� PH[DQLN� EHNNHPOLNNH��
DQÕT�NyOHP�KiP�IRUPD۪D�L\H��
Sublimatlanıw-TDWWÕ� MD۪GD\-
GDQ� WXZUÕGDQ-WXZUÕ� JD]� MD۪-
GD\۪D�yWLZ�TXEÕOÕVÕ�

1H�XVKÕQ�MD]GD�WiEL\L\�SD[WD�WDOVKÕ۪ÕQDQ�
WD\DUODQ۪DQ�JH]OHPHGHQ�WLJLOJHQ�NL\LP�NL\HPL]"

1HJH� PX]� HULJHQQHQ� NH\LQ� VX\ÕTOÕTTD� D\ODQDGÕ�� R\-
ODQÕS� NyUJHQVL]EH"� 6XZ� TD\QD۪DQGD� QH� ]DW� SD\GD�
ERODWX۪ÕQOÕ۪ÕQ�ELOHVL]EH"�

%XQGD\�VRUDZODUGÕĔ�EDUOÕ۪ÕQD�DSLZD\Õ�MXZDS��EXO�±�]DW�
MD۪GD\ÕQÕĔ� y]JHULZL�� 4DVKDQ� ]DW� HQHUJL\D� MXWVD� \DPDVD�
MR۪DOWVD��RO�y]�MD۪GD\ÕQ�y]JHUWHGL��%XO�y]JHULVOHUGLĔ�VHEH-
EL�NLQHWLN�HQHUJL\DQÕĔ�DUWÕZÕ�EROÕS�WDEÕODGÕ�

=DWWÕĔ� ~VK� W~UOL� DJUHJDW� MD۪GD\Õ� EDU�� TDWWÕ�� VX\ÕT� KiP�
JD]�WiUL]OL�

4DWWÕ� MD۪GD\GD� EyOHNVKHOHU� ELU-ELULQH� MDTÕQ� MD\ODVDGÕ�
KiP�N~VKOL�PROHNXODODU�DUD�WDUWÕVÕZ�N~VKLQH�L\H�ERODGÕ�

6X\ÕT�MD۪GD\GD�EyOHNVKHOHU�ELU-ELULQHQ�ELUD]�X]DT�MD\-
ODVDGÕ�� PROHNXODODU� DUD� N~VK� TDWWÕ� ]DWODU۪D� TDUD۪DQGD�
�NHPLUHN�ERODGÕ�

*D]�MD۪GD\ÕQGD�EyOHNVKHOHU�ELU-ELULQHQ�X]DTWD�MD\ODVD-
GÕ��PROHNXODODU�DUD�WDUWÕVÕZ�N~VKL�N~VKVL]UHN�ERODGÕ�

Zatlardıń qanday jaǵdayların bilesiz?

 Qattı  Suyıq  Gaz
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Zat jaǵdayınıń ózgeriwine alıp keletuǵın procesler

=DWWÕĔ� XOÕZPD� y]JHULZLQGH� ELU� QHVKH� SUR-
FHVOHU� TDWQDVDGÕ��2ODU۪D� HULZ��PX]ODZ�� VXEOL-
PDFL\D�� VKyJLZ�� NRQGHQVDFL\D� KiP� SXZODWÕZ�
NLUHGL�

=DW�ELU� MD۪GD\GDQ�HNLQVKLVLQH�yWNHQGH�MD۪-
GD\� y]JHULZL� M~]� EHUHGL�� -D۪GD\GÕĔ� y]JHULZL�
PDWHUL\DGD۪Õ�¿]LNDOÕT�y]JHULVOHU�EROÕS�WDEÕODGÕ��
%XO� ±� ]DWODUGÕĔ� [LPL\DOÕT� TXUDPÕQ� \DPDVD�
[LPL\D��OÕT� TiVL\HWOHULQ� y]JHUWSH\WX۪ÕQ� TD\WD-
UÕODWX۪ÕQ�y]JHULVOHU��=DWWÕĔ�MD۪GD\Õ�WHPSHUDWXUD�
KiP�EDVÕP۪D�ED\ODQÕVOÕ��

���6XZGLĔ�DJUHJDW�MD۪GD\Õ�RQÕĔ�D\ODQÕZÕ�PHQHQ�TDQGD\�ED\ODQÕVOÕ"
2��*D]�KiP�VX\ÕTOÕTODUGÕĔ�G~]LOLVLQGH�TDQGD\�XOÕZPDOÕT�EDU"
3��6XZ�TD\QDS��SXZ۪D�D\ODQGÕ��6XZ�PROHNXODODUÕ�y]JHUJHQEH"

 Izertlew

6XZ��0�32��3D��7�0�PP��VÕQDS�ED۪DQDVÕ��EDVÕP�
KiP� WHPSHUDWXUD� �00�&� GDQ� MRTDUÕ� ERO۪DQGD� JD]�
�SXZ��KDOÕQGD��WHPSHUDWXUD�0�&�GDQ��00�&�DUDOÕ۪ÕQ-
GD�VX\ÕT��WHPSHUDWXUD�0�&�GDQ�WyPHQ�WHPSHUDWXUDGD�
TDWWÕ��PX]��MD۪GD\GD�ERODGÕ�

Kerekli ásbap-úskeneler hám zatlar: +iU� W~UOÕ�
NyOHPGHJL�VWDNDQODU�� IDUIRUOÕ�NHVHVKH��VSLUW� ODPSDVÕ��
VKWDWLY��PX]��VXZ�

Tapsırmalar

Jumıstıń barıw tártibi:
���6XZ��00�PO�OL�VWDNDQ۪D�TX\ÕODGÕ��.H\LQ��00�PO�ÕGÕVWD۪Õ�VXZ��0�PO�OL�VWDNDQ۪D�TX\ÕODGÕ��

1H�EDTODQDGÕ"�6XZGÕĔ�IRUPDVÕ�EDUPD"
2��6KWDWLYNH�IDUIRU�NHVHVKHQL�TR\ÕS��R۪DQ��0�PO�VXZ�TX\ÕODGÕ��6SLUW�ODPSDVÕ�MiUGHPLQGH�

TÕ]GÕUÕODGÕ��1H�EDTODQDGÕ"
3��6WDNDQ۪D�3±��EyOHN�PX]�VDOÕQDGÕ��0X]GÕĔ�IRUPDVÕ�TDQGD\"���PLQXWWDQ�NH\LQ�PX]�TDQ-�

GD\�MD۪GD\GD�ERODGÕ"
-XZPDT��6XZ�[DQD�WHPSHUDWXUDVÕQGD�VX\ÕT���00��&�GDQ�MR-

TDUÕ�ERO۪DQGD�JD]��SXZ��MD۪GD\GD��WHPSHUDWXUD�0�&�GDQ�WyPHQ�
WHPSHUDWXUDGD�TDWWÕ��PX]��MD۪GD\GD�ERODGÕ��0X]�[DQD�WHPSHUD-�
WXUDVÕQGD�HUL\GL�

ÈGHWGH�]DWODU۪D�WHPSHUDWXUD�KiP�EDVÕP�VÕ\DTOÕ�IDNWRUODU�WiVLU�
HWNHQGH�JD]�ļ�VX\ÕT�ļ�TDWWÕ�MD۪GD\�L]EH-L]OLJL�J~]HWLOHGL��

%LUDT� D\ÕUÕP� ]DWODU� DUDOÕT� MD۪GD\� ±� VX\ÕT� MD۪GD\GDQ� WXZUÕ-�
GDQ-WXZUÕ� JD]� ļ� TDWWÕ� MD۪GD\� V[HPDVÕQD� iPHO� HWHGL�� 0ÕVDOÕ��
³TXU۪DT�PX]´�±�NDUERQDW�DQJLGULG��\RG��QDIWDOLQ�VRQGD\�TiVL\HWNH�
L\H��

6XEOLPDFL\D�±�TDWWÕ�MD۪GD\GDQ�WXZUÕGDQ-WXZUÕ�JD]�MD۪GD\ÕQD�yWLZ�TXEÕOÕVÕ�EROÕS�WDEÕODGÕ�

JD]ĺTDWWÕ

Zat jaǵdayınıń ózgeriwine alıp keletuǵın procesler

*D]�
]DW

6X\ÕT�
]DW

4DWWÕ�
]DW

6X
EO
LP
DF
L\
D

6K
yJ
LZ

3XZODQÕZ.RQGHQVDFL\D

(ULZ

4D
WÕZ

 Suwdıń agregat jaǵdayınıń ózgeriwin gúzetiw                                                                                                                                          
  hám úyreniw
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I BAP. 8-TEMA

Fizikalıq hám ximiyalıq qubılıslar

Úyreniletuǵın túsinikler
��)L]LNDOÕT�TXEÕOÕVODU
��;LPL\DOÕT�TXEÕOÕVODU�
��4XEÕOÕVODUGÕĔ�EHOJLOHUL

Tiykarǵı túsinikler 
ÈGHWWH� ]DWODUGÕĔ� WHN� ۪DQD�

DJUHJDW�MD۪GD\Õ�y]JHULZL�PH-
QHQ� M~UHWX۪ÕQ� y]JHULVOHUJH�
fi zikalıq qubılıslar�GHOLQHGL��
%HULOJHQ� ]DWODUGDQ� MDĔD� ]DW-
ODU�SD\GD�ERODWX۪ÕQ�y]JHULV-
OHU�ximiyalıq qubılıslar� GH-
OLQHGL�

Ximiyalıq qásiyetlerdiń 
bel  gileri: JD]�VKÕ۪ÕZÕ��VKyN-
SH� W~VLZL�� UHĔ� y]JHULZL��
L\LV� VKÕ۪ÕZÕ�� ÕVVÕOÕT� EyOLQLS�
VKÕ۪ÕZÕ��ÕVVÕOÕT�MXWÕOÕZÕ�

Zatlar qanday όzgerislerge ushırasıwı múmkin?

=DWODU� W~UOL� y]JHULVOHUJH� XVKÕUD\GÕ�� WHPLU� WDW� EDVDGÕ��
VXZ�TD\QD\GÕ��SXZODQDGÕ��JD]�MDQDGÕ��V~W�DVKÕS�TDWÕTTD�
D\ODQDGÕ�� 3iQGH� EXO� y]JHULVOHU� ¿]LNDOÕT� KiP� [LPL\DOÕT�
TXEÕOÕVODU۪D�EyOLQHGL�

 Izertlew

Kerekli ásbap-úskene hám zatlar: VKWDWLY��
ÕVVÕOÕTTD� VKÕGDPOÕ� SURELUND�� VWDNDQ�� JD]� yWNHULZ-
VKL�QD\��VKL\VKH�SODVWLQND��VSLUW� ODPSDVÕ�\DPDVD�
TXU۪DT�RWÕQ��VXZ�

Jumıstıń barısı:
��� 6KWDWLYNH� NROED� EHNNHPOHQHGL� KiP� VXZ�

TX\ÕODGÕ�
2��.ROED۪D�JD]�yWNHULZVKL�QD\�RUQDWÕODGÕ�
3��.ROEDGD۪Õ�VXZ�TD\QD۪DQVKD�TÕ]GÕUÕODGÕ�

Tábiyatta kondensaciya qubılısın baqlaǵansızba?

6XZGÕĔ�PX]ODZÕ��SXZODQÕZÕ�� MDZÕQ-VKDVKÕQ�±�VXZGÕĔ�WiEL\DWWD�D\ODQÕZ�SURFHVL�¿�]LNDOÕT�
TXEÕOÕVODU�HVDSODQDGÕ��%XO�SURFHVV�-HUGHJL�WLULVKLOLN�XVKÕQ�M~Gi�iKPL\HWOL�

��� 6XZ� TD\QD۪DQGD� VKL\VKH� SODVWLQND� NROED۪D� RUQDWÕO۪DQ� JD]� yWNL]JLVK� QD\۪D� MDTÕQ-
ODVWÕUÕODGÕ�

���6KL\VKH�SODVWLQND�W~ELQH�VWDNDQ�TR\ÕODGÕ�
���6XZ�SXZODUÕ�VKL\VKH�SODVWLQNDGD�VX\ÕTOÕTTD�D\ODQÕS�VWDNDQ۪D�W~VHGL�
0ROHNXODODUÕQÕĔ�SXZGDQ�VX\ÕTOÕTTD�yWLZL� NRQGHQVDFL\D�GHS�DWDODGÕ��%XO� ¿�]LNDOÕT�TXEOÕV�

EROÕS�HVDSODQDGÕ�
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Kerekli ásbap-úskene hám zatlar: NROEDODU�� iSLZD\Õ� VXZ�� DV�
VRGD�HULWSHVL��OLPRQ�VKHUEHWL��VKL\H�PXUDEEDVÕ

Jumıstıń barısı:
���6KL\VKH�PXUDEEDVÕQ�D]�PX۪GDUGD�VXZGD�HULWHPL]�
2��2QÕ�~VK�NROED۪D�TX\DPÕ]�
3���-VWDNDQ۪D�DQDOL]�XVKÕQ�KHVK�QiUVH�TRVÕOPD\GÕ�
��� 2-NROEDGD۪Õ� VKL\H� PXUDEEDVÕ� HULWSHVL� ~VWLQH� OLPRQ�

VKHUEHWLQHQ��3-NROED۪D�DV�VRGDVÕ�HULWSHVLQHQ�TX\ÕODGÕ�
���.ROEDGD�M~]�EHULS�DWÕU۪DQ�y]JHULVOHUGL�EDTODĔ�
7iMLUL\EHGH�VKL\H�PXUDEEDVÕ�LQGLNDWRU�EROÕS���-NROEDGD۪Õ�

HULWSH�NLVORWDOÕ� �TÕ]ÕO��KiP�2-SURELUNDGD۪Õ�HULWSH�VLOWLOL� �MDVÕO��
RUWDOÕTTD�L\H�HNHQOLJL�NyULQHWX۪ÕQ�ERODGÕ�

7iMLUL\EHGH�[LPL\DOÕT�TXEÕOÕV�M~]�EHUGL�
.

.ySOHJHQ�]DWODU�ELU-ELUL�PHQHQ�y]�DUD�WiVLUOHVH�DOPD\GÕ��EXQÕĔ�XVKÕQ�EHOJLOL�VKDUD\DWODU�
MDUDWÕODGÕ�

±�]DWODUGÕĔ�EyOHNVKHOHUL�ELU-ELULQH�WL\LS�WXUÕZÕ�XVKÕQ�PD\GDODZ�
±�[LPL\DOÕT�TXEÕOÕV�M~]�EHULZLQ�WH]OHVWLULZ�XVKÕQ�]DWODUGÕ�HULWLZ�\DPDVD�TÕ]GÕUÕZ�NHUHN�

 Fizikalıq hám ximiyalıq qubılıslardı qalay ajıratıw múmkin?

 Talqılań hám óz juwmaǵıńızdı bildiriń.

 Ximiyalıq qubılıslar júz beriwi ushın zárúr sharayatlar

*D]�DMÕUDODGÕ

ËVVÕOÕT�VKÕ۪DGÕ

,\LV�DMÕUDODGÕ�

6KyNSH�W~VHGL 5HĔ�ȩ]JHUHGL

ËVVÕOÕT�MXWÕODGÕ

-DTWÕOÕT�VKÕ۪DUDGÕ
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���%LU�EHW�TD۪D]GÕ��±��EyOHNNH�EyOGLN��EXO�TDQGD\�TXEÕOÕV"
2��;LPL\DOÕT�IDUIRUOÕ�NHOL-NHOVDSWD�SRUGÕ�PD\GDODGÕT��RQÕĔ�TXUDPÕ�y]JHUHGLPH"
3��6KD\۪D�ELU�EyOHN�OLPRQ�VDOÕQVD��TDQGD\�TXEÕOÕV�SD\GD�ERODGÕ"
���4XPVKHNHU�ÕVVÕ�VXZGD�MDTVÕ�HUL\GLPH�\DPDVD�VXZÕT�VXZGD�MDTVÕ�HUL\GLPH"

7iEL\DW�KiP�LQVDQ�yPLULQGH�[LPL\DOÕT�TXEÕOÕVODUGÕĔ�RUQÕ�~ONHQ��0HWDOODUGÕĔ�DOÕQÕZÕ��PLQH-�
UDO�WyJLQOHU�LVOHS�VKÕ۪DUÕZ��MDQÕO۪Õ��GiUL-GDUPDT�WD\DUODZ��NL\LP-NHQVKHN�KiP�D]ÕT-DZTDW�VD-
QDDWÕ�[LPL\DOÕT�TXEÕOÕVODU۪D�WL\NDUODQ۪DQ��-DQDU�PD\�MDQÕZÕQGD�DMÕUDOÕS�VKÕTTDQ�ÕVVÕOÕT��LVOHS�
VKÕ۪DUÕZ�KiP�[RMDOÕT�WXUPÕVÕQGD�TROODQÕODGÕ�

7LUL�RUJDQL]POHUGH�M~]�EHUWX۪ÕQ�WXUPÕVOÕT�SURFHVOHU��GHP�DOÕZ��DV�VLĔLULZ��IRWRVLQWH]�KiU�W~UOL�
[LPL\DOÕT�TXEÕOÕVODU۪D�ED\ODQÕVOÕ��0ÕVDOÕ��D]ÕT�TXUDPÕQGD۪Õ�EHORN��PD\��XJOHYRGODUGÕĔ�WDUTD-
OÕZÕQDQ�HQHUJL\D�SD\GD�EROÕS��EXO�HQHUJL\D�WXUPÕVOÕT�SURFHVOHUGL�iPHOJH�DVÕUÕZGD�MXPVDODGÕ�

���;LPL\DOÕT� WiMLUL\EHOHU� QiWL\MHVLQGH� LVOHS� VKÕ۪DUÕO۪DQ�� N~QGHOLNOÕ� WXUPÕVWD�SD\GDODQÕODWX۪ÕQ� ]DW-
ODU۪D�NHPLQGH���PÕVDO�MD]ÕĔ�

2��+DZDQÕĔ�SDWDVODQÕZÕ�KDTTÕQGD�QHOHUGL�ELOHVL]"
3��;LPL\D�SiQL�D\PD۪ÕĔÕ]�[DOTÕQD�WD]D�VXZ�MHWNL]LZGH�TDQGD\�MiUGHP�EHULZL�P~PNLQ"

*H\GH�[LPL\DOÕT� LVOHS�VKÕ۪DUÕZ�QiWL\MHVLQGH�VXZ��KDZD�SDWDVODQDGÕ��+i]LUJL�N~QGH�DOÕP�KiP�
L]HUWOHZVKLOHU�[LPL\DOÕT�yQGLULVWLĔ�WiEL\DWTD�]Õ\DQVÕ]�XVÕOODUÕQ�WDEÕZ�~VWLQGH�MXPÕV�DOÕS�EDUÕS�DWÕU�

 Hámme zatlar suwda eriydime? 6L]LĔ�SLNLULĔL]

(UL\GL (ULPH\GL

���6XZ���TXP – �

2��6XZ���ÕOD\

3��6XZ���NRIH

���6XZ���XQ

���6XZ���DV�VRGDVÕ

���6XZ���WRSÕUDT

7��6XZ���TXPVKHNHU

8��6XZ���SRU

 Fermerler qanday ximiyalıq ónimlerden paydalanadı?

Tapsırmalar

4XPVKHNHU�
VXZGD�HUL\GL

0D\�VXZGD�
HULPH\GL
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5XFKNDĔÕ]�NHVKH�۪DQD�NL\JHQ�DSSDT�Ny\OHJLĔL]GÕĔ�
TDOWDVÕQGD�TDOÕS�NHWWL��$]DQGD�TDUDVDĔÕ]��UXFKND�VÕ\DVÕ�
D۪ÕS��Ny\OHJLĔL]�GDT�EROÕSWÕ��%XO�GDTWÕ�iSLZD\Õ�MXZÕZ�DU-
TDOÕ�NHWLULS�EROPD\WX۪ÕQOÕ۪ÕQ�DĔODS��DQDĔÕ]۪D�iVWH�D\W-
WÕĔÕ]��2\ODS�NyULĔ��DQDĔÕ]�TDQGD\�XVÕOGD�GDTWÕ�NHWLULZÕ�
P~PNLQ"

6Õ\DQÕ� NHWLULZ� XVKÕQ� GiVOHS� RO� QHGHQ� WD\DUODQ۪DQ-
OÕ۪ÕQD�LWLEDU�TDUDWÕZ�NHUHN�

6Õ\D�NyELQHVH�2�NRPSRQHQWWHQ�LEDUDW�ERODGÕ��-D]ÕZ�
SD\GD�EROÕZÕQD�TDUD\��SLJPHQW�KiU�TÕ\OÕ�WÕ۪Õ]OÕTWD�ERODGÕ�

5XFKND�W~UL 6Õ\D�W~UL
6KDULNOL 0D\OÕ�NyN��TDUD��¿�ROHW��TÕ]ÕO�UHĔOL�WÕ۪Õ]�

SLJPHQW
*HOOL *HOJH�DUDODVWÕUÕO۪DQ�W~UOL�ER\DZODU

.HVWH�PD۪OÕZPDWODUÕQD�WÕ\NDUODQÕS��VÕ\D�L]LQ�NHWLULZ-
GLĔ� SULQFLSL� SLJPHQW� VÕ\D� ED]DVÕQ� HULWLZ� GHJHQ� MXZ-
PDTTD�NHOLZLPL]�P~PNLQ�

Kerekli ásbap-úskene hám zatlar:
±�SD[WD�SODVWLQNDODUÕ�
±�NHUHNVL]�WD]D�WLV�VK\RWNDVÕ�
±�WLV�SDVWDVÕ���-XVÕO��
±�VSLUW��2-XVÕO��
±�VXZ��ÕVVÕ�KiP�VXZÕT��
1-usıl. Tis pastası járdeminde tazalaw
%XO�]DW�WHN���PLQXWWD�MDĔD�VÕ\D�L]OHULQ�yVKLUHGL��2QÕĔ�XVKÕQ�DT�UHĔOL�WLV�SDVWDVÕQ�DOÕZ�NHUHN�
.L\LPGL�VWRO�~VWLQH�TR\ÕĔ��7LV�SDVWDVÕQ�GDT�~VWLQH�TÕVÕS�VDOÕĔ��7LV�SDVWDVÕQ�WHĔ�EyOLĔ�
$\ODQED�KiUHNHWOHU�PHQHQ�GDTWÕ�HVNL��ELUDT�WD]D�WLV�FK\RWNDVÕ�PHQHQ�ÕVTDODZGÕ�EDVODĔ�
(JHU�JH]OHPH�MXTD�EROVD��GDT�WH]�NHWHGL��4DOÕĔ�JH]OHPHOHUGH�SURFHVV�ELUD]�iVWH�EDUDGÕ��

7D]DODQ۪DQ�NL\LP�iGHWWHJLGH\�ÕVVÕ�VXZGD�MXZÕODGÕ��
2-usıl. Spirt járdeminde tazalaw
6Õ\D�GDTWÕ�NHWLULZ�XVKÕQ��GDT�VSLUW�SHQHQ�Õ۪DOODQDGÕ��ELU�QHVKH�VHNXQG�N~WLS��NH\LQ��JH]OHPH�

ÕVTDODQDGÕ��
6Õ\D�L]L�NHĔUHN�MD\ÕOÕZÕ�P~PNLQ�±�EXO�QRUPDO�MD۪GD\��'DT�NHWNHQQHQ�VRĔ��ÕVTDODQ۪DQ�MHU�

NLU�VDEÕQ�\DPDVD�ÕGÕV�MXZÕZVKÕ�DUDODVSD�PHQHQ�MXZÕODGÕ�

I BAP. 9-TEMA 

Ámeliy shınıǵıw. Kúndelikli turmısta, 
xojalıqta júz berip atırǵan ximiyalıq 
proceslerdi gúzetiw hám táriyiplew

Úyreniletuǵın túsinikler
��.L\LPGHJL�GDTODUGÕ�MR۪DOWÕZ
��.~QGHOLNOL�WXUPÕVWD�[LPL\DOÕT�
SURFHVOHUGÕ�J~]HWLZ
��7DEL\DWWD۪Õ�[LPL\DOÕT�SURFHVOHUGL�
J~]HWLZ

Kiyimdegi daqlar qalay tazalanadı?
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.L\LPGHJL� WDW�GDTWÕ�YRGRURG�SHURNVLG�KiP�DVSLULQ�PH-
QHQ�NHWLULZJH�ERODGÕ��%XQÕĔ�XVKÕQ�3�WDEOHWND�DVSLULQ�PD\-
GDODQÕS�� VKDPD� PHQHQ� �0� J� YRGRURG� SHURNVLGLQGH� HULWL-�
OHGL��7iVLULQ�MiQHGH�DVÕUÕZ�XVKÕQ�HULWSHJH�2�DV�TDVÕT�VRGD�
TRVÕZ۪D�ERODGÕ��$UDODVSDQÕ�GDTOÕ�MHUJH�V~UWLS��3±��VDDW�TDO-�
GÕUÕODGÕ�KiP�ÕVVÕ�VXZGD�MXZÕODGÕ�

4DWÕS�TDO۪DQ�TDQ�GD۪ÕQ�NHWLULZGH�DV�GX]Õ�KiP��0±���
WDPVKÕ� OLPRQ�VKHUEHWLQHQ� LEDUDW�ERO۪DQ�SDVWDGDQ� ÕVTD-
ODZ� SD\GDODQÕZ� MDTVÕ� QiWL\MH� EHUHGL�� 3DVWDQÕ� WD\DUODS��
GDTOÕ� MHUJH� MDTVÕODS�V~UWLOHGL�KiP�ELU�QHVKH�VDDWTD�TDO-
GÕUÕODGÕ��.H\LQ�VXZÕT�VXZ�PHQHQ�MXZÕODGÕ�

Kerekli ásbap-úskeneler hám zatlar: IDUIRU�NHVHVKH��
VSLUW�ODPSDVÕ��WHPLU�TDVÕTVKD��NyPLU�EyOHJL��VKÕUSÕ�

Jumıstıń orınlanıw tártibi:
���1RTDW�~ONHQOLJLQGHJL�NyPLU�EyOHJL�DOÕQÕS��VSLUW�ODPSD�

MDOÕQÕQGD�VKRTODQ۪DQVKD�TÕ]GÕUÕODGÕ�
2�� 6KRTODQ۪DQ� NyPLU� EyOHJLQ� IDUIRU� NHVHVKHJH� VDOÕS�

TR\ÕODGÕ�
3��.yPLU�EyOHJL�MDQÕZGÕ�GDZDP�HWHGL�
���%DTODZ�QiWL\MHOHULQ�MD]ÕĔ�

Kerekli ásbap-úskeneler hám zatlar: �� WHPLU�VKHJH��
��VWDNDQ��GLVWLOOHQJHQ�VXZ��PÕV�SODVWLQND��FLQN�SODVWLQND��DV�
GX]Õ�

Jumıstıń orınlanıw tártibi:
�-VWDNDQ۪D�VXZ�PHQHQ�WHPLU�VKHJHQL�VDOÕĔ�
2-VWDNDQ۪D�VXZ��WHPLU�VKHJH�KiP�DV�GX]ÕQ�VDOÕĔ�
3-VWDNDQ۪D�VXZ��WHPLU�VKHJH�KiP�PÕV�SODVWLQNDQÕ�VDOÕĔ��
�-VWDNDQ۪D�VXZ��WHPLU�VKHJH�KiP�FLQN�SODVWLQNDQÕ�VDOÕĔ�
+iU�ELU�VWDNDQGD۪Õ�SURFHVWL�EDTODĔ�KiP�QiWL\MHOHUGL�MD]ÕĔ��

Kiyimdegi tat daǵın ketiriw

Kiyimdegi qan daǵın ketiriw

Tiykarǵı túsinikler 
Ximiyalıq procesler� ±� EDU�

]DWODUGDQ� MDĔD� ]DWODU� SD\GD�
EROÕZÕ�

Daqtı ketiriw�±�HULWLZVKL�KiP�
WD]DOD\WX۪ÕQ�]DWODU� MiUGHPLQGH�
EDUDWX۪ÕQ�SURFHVV�

Juwıw� ±� VXZ� MiUGHPLQGH�
]DWODUGÕ�WD]DODZ�

Kómirdiń janıwı� ±� ÕVVÕOÕT�
DMÕUDOÕZÕ� PHQHQ� EDUDWX۪ÕQ�
SURFHVV�

Temir shegeniń tat basıwı 
±� Õ۪DO� RUWDOÕTWD� WHPLU� ]DWÕQÕĔ�
MHPLULOLZL�

Kómirdıń janıwın baqlaw 

Siz úyińizde tábiyiy gazdıń janıwın baqlaǵansız, 
gazdıń janıwı kómirdiń janıwınan qanday parıq 
qıladı?

Temirdıń tat basıwın baqlaw
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Kúndelikli turmısta, xojalıqta bolatuǵın
ximiyalıq procesti táriyipleń.

Tapsırma 

7HPLU� EX\ÕPODU� X]DT� ZDTÕW� GDZDPÕQGD� VXZGD� \DPDVD� Õ۪DO� MHUGH� TDOVD�� RODU� WDW� GHS�
DWDOÕZVKÕ� TÕ]۪ÕVK-TRĔÕU� UHĔOL�� TDEÕTOÕ�PDVVD� SD\GD� HWHGL��7DW� EDVÕZ� WXUDTOÕ� SURFHVV� EROÕS��
iVWH�]DWODUGÕ�MHPLULS��MDUDPVÕ]�KDO۪D�NHOWLUHGL��.LVORWDOÕ�RUWDOÕT�KiP�VKRU�VXZ�VÕ\DTOÕ�IDNWRUODU�
WHPLUGLĔ�WDW�EDVÕZ�SURFHVLQ�WH]OHVWLULZL�P~PNLQ�

Joybar jumısı. ���%D۪GD�M~]�EHUHWX۪ÕQ�[LPL\DOÕT�TXEÕOÕVODUGÕ�J~]HWLĔ��PD۪OÕZPDWODU�WRSODĔ�KiP�
NH\LQJL�VDEDTTD�XVÕQÕV�HWLĔ�

2��4XUÕOÕV�PD\GDQODUÕQGD�M~]�EHULS�DWÕU۪DQ�[LPL\DOÕT�SURFHVOHUGL�NyUJHQ�EROÕZÕĔÕ]�NHUHN��%XO�SUR-
FHVOHUJH�DQÕTODPD�EHULĔ�
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I BAP. 10-TEMA

Bekkemlew sabaǵı

Úyreniletuǵın túsinikler
��;LPL\D�WDUL\[Õ�
��=DW��]DWODUGÕĔ�TiVL\HWOHUL
��)L]LNDOÕT�KiP�[LPL\DOÕT�TXEÕOÕVODU�
��ÈVEDS-~VNHQHOHU�PHQHQ�LVOHZGH�
TiZLSVL]OLN�TD۪Õ\GDODUÕ�
��7D]D�]DW�KiP�DUDODVSDODU

���;LPL\DQÕĔ�UDZDMODQÕZ�EDVTÕVKODUÕQD�WL\LVOL�NHVWHQL�WROWÕUÕĔ�

;LPL\DQÕĔ�UDZDMODQÕZ�EDVTÕVKODUÕ �,OLPSD]ODU�HULVNHQ�MHWLVNHQOLNOHU

2��;LPL\DQÕĔ�WL\NDU۪Õ�WDUPDTODUÕQ�WHUHN�\DPDVD�V[HPD�WiUL]GH�WiUL\LSOHĔ�
3��$O[LPL\D�KiP�]DPDQDJy\�[LPL\DQÕ�TDQGD\�SDUÕTOD۪DQ�ERODU�HGLĔL]"�1H�XVKÕQ"
���4D\VÕ�¿�ORVRI�DOÕP�DO[LPL\D۪D�TDUVÕ�ERO۪DQ"�%XO�DOÕP�KDTTÕQGD�QHOHUGL�ELOHVL]"
���3iQJH�TRVTDQ�~OHVL� VHEHSOL�%DWÕVWD� DWDTOÕ� ERO۪DQ�6KÕ۪ÕV� R\VKÕOODUÕ� KDTTÕQGD۪Õ� NHVWHQL�
WROWÕUÕĔ��

6KÕ۪ÕV�R\VKÕOODUÕ %DWÕVWD۪Õ�DWÕ

=DW��]DWODUGÕĔ�TiVL\HWOHUL��¿�]LNDOÕT�KiP�[LPL\DOÕT�TXEÕOÕVODU
���.HVWHGH�NHOWLULOJHQ�]DWODUGDQ�TDQGD\�yQLP�DOÕZ�P~PNLQOLJLQ�MD]ÕĔ�

=DWODU ÏQLPOHU��GHQH�
���0ÕV �� 2. 3.
2��7HPLU �� 2. 3.
3��6KL\VKH� �� 2. 3.

2��7yPHQGHJL�]DWODU�DUDVÕQGD۪Õ�DQÕT�SDUÕT�QHGH�HNHQOLJLQ�DQÕTODĔ�
� $��6XZ�PHQHQ�NDUERQDW�DQJLGULG��� &��VLUNH�PHQHQ�EHQ]LQ�
� %��$V�GX]Õ�PHQHQ�TXPVKHNHU�� � '��PÕV�EHQHQ�DO\XPLQL\�
3�� $V� GX]Õ� KiP� TXPVKHNHUGLĔ� TD\VÕ� EHOJLOHULQH� TDUDS� DOMDVWÕUÕZ� P~PNLQ"� 2ODUGÕ� DĔVDW�
DMÕUDWÕZ�P~PNLQ�ERO۪DQ�HNL�EHOJLQL�D\WÕĔ�
���7yPHQGHJL�y]JHULVOHUGLĔ�TD\VÕVÕ�¿]LNDOÕT��TD\VÕVÕ�[LPL\DOÕT�HNHQLQ�DQÕTODĔ�
� ���PX]GÕĔ�HULZL�
� 2��NDUERQDW�DQJLGULGWHQ�KiN�VXZÕQÕĔ�ÕOD\ODQÕZÕ�
� 3��WHPLU�VKHOHNWLĔ�WDW�EDVÕZÕ�
� ���MDSÕUDTODUGÕĔ�VKLULZL�
� ���VXZGÕĔ�TD\QDZÕ�
� ���VKDPQÕĔ�MDQÕZÕ�
� 7��J~PLV�TDVÕTWÕĔ�TDUD\ÕZÕ�
� 8��TXPVKHNHUGLĔ�VXZGD�HULZL
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���;LPL\D�[DQDVÕQGD�WyPHQGHJLOHUJH�UX[VDW�EHULOHGL���
2��;LPL\D�[DQDVÕQGD�WyPHQGHJLOHU�TDGD۪DQ�HWLOHGL���
3��1H�XVKÕQ�UHDNFL\D�DOÕS�EDUÕOÕS�DWÕU۪DQ�KiP�TÕ]GÕUÕOÕS�

DWÕU۪DQ�ÕGÕVODU۪D�L\LOLS�TDUDZ�P~PNLQ�HPHV"
��� 7DQÕVTDQ� TD۪Õ\GDODUÕĔÕ]� WL\NDUÕQGD� y]LĔL]� KiP�

NODVODVODUÕĔÕ]�SD\GDODQÕZÕ�XVKÕQ�WD\DUOD۪DQ�V~ZUHWOL�HV-
OHWSHĔL]�WL\NDUÕQGD�HVNHUWLZVKL�TD۪Õ\GDODUGÕ�WiUL\LSOHĔ�

���6KL\VKH�KiP�SODVWLN�ÕGÕVODU�WRSODPÕQ�NyULS�VKÕ۪ÕĔ��
RODUGÕ�VDOÕVWÕUÕĔ��6KL\VKH�ÕGÕVODUGÕĔ�DE]DOOÕT�KiP�NHPVKL-
OLNOHULQ�VDQDS�yWLĔ��

���3URELUNDQÕ�VKWDWLYNH�EHNNHPOHZ�KiP�RQÕ�TDQGD\�
TÕ]GÕUÕZ� NHUHN� HNHQOLJLQ� NyUVHWLĔ� \DPDVD� D\WÕS� EHULĔ��
-DOÕQQÕĔ�TD\VÕ�EyOLPL�MRTDUÕ�WHPSHUDWXUD۪D�L\H�HNHQOLJLQ�
XPÕWSDĔ�

7��4D\VÕ�~VNHQH�KiP�¿�]LNDOÕT�KiP�[LPL\DOÕT�WiMUL\EH-
OHUGL�yWNHULZGH�WD\DQÕVK�ZD]Õ\SDVÕQ�DWTDUDGÕ"

8�� ;LPL\DOÕT� UHDNFL\DODUGÕĔ� SD\GD� EROÕZ� VKiUWOHUL-
QHQ�ELUL�TL]GÕUÕZ�EROÕS� WDEÕODGÕ��2QÕĔ�XVKÕQ�TDQGD\�iV-
EDS-~VNHQHGHQ� SD\GDODQÕZ� P~PNLQ"� 2ODU� TDQGD\�
G~]LOJHQ"

���4D\VÕ�ELUL�WD]D�]DW��WHĔL]�VXZÕ��D]RW��NLVORURG��KDZD��JUDQLW��V~W��TXPVKHNHU��PXUDEED��
WHPLU"�7iUL\LSOHĔ��

2��7~WLQQHQ�TXUÕP��GXPDQQDQ�VKÕT�SD\GD�EROÕZÕ��V~WWHQ�TD\PDT�DMÕUDOÕZÕ�TD\VÕ�DUDODV-
SDODUGÕ�DMÕUDWÕZ�XVÕOÕQD�PÕVDO�ERODGÕ"

3��4XP��HOHN��ELU�QHVKH�TDEDW�VL\OH�¿OWU�ZD]Õ\SDVÕQ�RUÕQODZÕ�P~PNLQEH"
���6L]�WDZ۪D�D\ODQÕZ۪D�VKÕTWÕĔÕ]��.~WLOPHJHQGH�DV�GX]Õ�TROÕĔÕ]GDQ�W~VLS�NHWWL��QiWL\MHGH�

GX]� Õ۪DOODQDGÕ�KiP�WRSÕUDT�SHQHQ�DUDODVÕS�TDOGÕ��%DVTD�GX]� MRT��0DVKTDODQÕ�TDOD\�VKH-
VKHVL]"

ÈWLUDSÕĔÕ]GD�MRTDUÕGD۪Õ�EHOJLOHUGL�
XVKUDWWÕĔÕ]ED"

-XZDEÕĔÕ]GÕ�W~VLQGLULĔ

.L\LPOHUJH�QH�XVKÕQ�
VKiUWOL�EHOJLOHU�TR\ÕODGÕ"�

2ODUGÕĔ�PiQLVLQ�ELOHVL]EH"

Ximiya xanasıdaǵı ásbap-úskeneler menen islewde 
texnika qáwipsizlik qaǵıydaları

Taza zat hám aralaspalar
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II BAP
XIMIYALÍQ ELEMENT, 
XIMIYALÍQ BELGI 

$WRP�KiP�RQÕĔ�G~]LOLVL��;LPL\DOÕT�HOHPHQW��;LPL\DOÕT�EHOJL��;LPL\DOÕT�HOH-
PHQWWLĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ��0DVVDQÕĔ�DWRP�ELUOLJL��

;LPL\DOÕT� IRUPXOD�� 9DOHQWOLN�� ,QGHNV�� 0ROHNXOD�� 6DOÕVWÕUPDOÕ� PROHNXO\DU�
PDVVD��ÈSLZD\Õ�KiP�TXUDPDOÕ�]DWODU��0RO�W~VLQLJL��$YRJDGUR�WXUDTOÕVÕ��=DWWÕĔ�
PRO\DU�PDVVDVÕ��=DW�PX۪GDUÕ��;LPL\DOÕT�UHDNFL\DODU�

$WRP� G~]LOLVL� KDTTÕQGD۪Õ� ELOLPOHUGLĔ� UDZDMODQÕZ� WDUL\[Õ�� -�'DOWRQ�
0�9�/RPRQRVRY��'HPRNULW�WiOL\PDWODUÕ��3URWRQ��QH\WURQ�KiP�HOHNWURQODU��;LPL\D-
OÕT� HOHPHQW� KiP� RQÕĔ� EHOJLVL�� DWDOÕZÕ�� ;LPL\DOÕT� HOHPHQWWLĔ� VDOÕVWÕUPDOÕ� DWRP�
PDVVDVÕ��0DVVDQÕĔ�DWRP�ELUOLJL��,]RWRSODU��,]REDUODU��,]RWRQODU

;LPL\DOÕT� IRUPXOD�� 9DOHQWOLN�� 9DOHQWOLN� WL\NDUÕQGD� VKÕQÕ۪ÕZODU� LVOHZ�� ,QGHNV��
0ROHNXOD�� 6DOÕVWÕUPDOÕ� PROHNXO\DU� PDVVD�� ÈSLZD\Õ� KiP� TXUDPDOÕ� ]DWODU�� 0RO�
W~VLQLJL��$YRJDGUR�WXUDTOÕVÕ��=DWWÕĔ�PRO\DU�PDVVDVÕQ�DQÕTODZ��=DW�PX۪GDUÕ�

;LPL\DOÕT�IRUPXODODU�WL\NDUÕQGD�HVDSODZ۪D�WL\LVOL�PiVHOHOHU�VKHVKLZ��;LPL\DOÕT�
UHDNFL\DODUGÕĔ�WHĔOHPHOHULQ�G~]LZ��RTÕZ�KiP�WHĔOHZ��HVDSODZ۪D�WL\LVOL�PiVHOHOHU�
VKHVKLZ��

NE HAQQÌNDA?

NENI ÚYRENESIZ?

36363636
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II BAP. 1-TEMA

Atom

Úyreniletuǵın túsinikler
��$WRP�G~]LOLVL�KDTTÕQGD۪Õ�ELOLPOHUGLĔ�
UDZDMODQÕZ�WDUL\[Õ�
��'HPRNULW�WiOL\PDWÕ
��6KÕ۪ÕV�GDQÕVKSDQODUÕQÕĔ�TDUDVODUÕ
��-��'DOWRQ��0��9��/RPRQRVRY�
WiOL\PDWODUÕ�

Tiykarǵı túsinikler 
$WRP�DWDPDVÕ�i\\HPJL�JUHN�

WLOLQGH� ³DWRPRV´� ±� ³EyOLQEH\-
WLQ´�PiQLVLQ�ELOGLUHGL�
'HPRNULWWLĔ� SLNLULQVKH�� PD-

WHUL\D�GLVNUHW��$ULVWRWHO�SLNLULQ-
VKH��PDWHUL\D�~]OLNVL]��
$WRPODU� MR۪DOPD\GÕ�� TD\WD�

RUÕQDODVDGÕ��
$WRPODU� SURWRQODU�� HOHN-

WURQODU� KiP� QH\WURQODU� GHS�
DWDODWX۪ÕQ� PD\GD� EȩOHNVKH-
OHUGHQ� G~]LOJHQ�� 6ROD\� HNHQ��
DWRPODU�EȩOLQHGL�KiP�]DWWÕĔ�HĔ�
NLVKL�EȩOHNVKHVL�HPHV�

���6~ZUHWWHJL�]DWODUGÕĔ�TD\VÕ�ELULQGH�iSLZD\Õ�Nȩ]�EHQHQ�
GH�PD\GD�EȩOHNVKHOHUGL�NȩULZJH�ERODGÕ"

2�� 6L]LĔVKH�� RODUGDQ� TD\VÕ� ELUL� PD\GD� EȩOHNVKHOHU�
MÕ\ÕQGÕVÕQDQ�LEDUDW�HPHV"

3��%L\GD\�GiQOHUL�VKDPD�PHQHQ�3�PHWU�DUDOÕTWDQ�TDQGD\�
NȩULQHGL"�2O�S~WLQ�NȩULQHGLPH�\DNL�EyOHNOHQLS�NȩULQHGLPH"�
�0�PHWU�DUDOÕTWDQVKH"

���6XZ�MHUJH�iVWHOLN�SHQHQ�TX\ÕO۪DQGD�TDQGD\�NȩULQLVNH�
L\H�ERODGÕ"

$WRP� DWDPDVÕ� i\\HP-
JL� JUHN� WLOLQGH� ³EyOLQ-
EHV´� PiQLVLQ� DĔODWDWX۪ÕQ�
�³DWRPRV´� Vy]LQHQ� DOÕQ۪DQ�
EROÕS�� NHOLS� VKÕ۪ÕZÕ� i\\HP-
JL� JUHN� ¿�ORVRÀ�DUÕQÕĔ� ]DW-
WÕĔ� HĔ� NLVKL� EyOLQEH\WX۪ÕQ�
EȩOHNVKHVL� KDTTÕQGD۪Õ�
SLNLUOHUJH� EDUÕS� WDTDODGÕ��
/HYNLSS��HUDPÕ]GDQ�DOGÕQ۪Õ�
�00±200-MÕOODU�� ³'~Q\D�
HĔ� NLVKL� EȩOHNVKHOHU� KiP�
ERVOÕTODUGDQ� LEDUDW´�� GHS�
D\WÕS�ȩWNHQ�

'HPRNULW� �$ÀRWXQ�� �HUD-
PÕ]GDQ� DGÕQ۪Õ�� ��0±370-MÕO-
ODU�� ]DWODU� PD\GD� EyOLQ-
EH\WX۪ÕQ� EȩOHNVKHUGHQ�
LED���UDW� GHS� HVDSOD۪DQ�� (JHU�
PÕV�EȩOHNVKHVL�PD\GD-PD\-
GD� EȩOHNOHUJH� EȩOLQHEHUVH��
RO� HĔ� DTÕUÕQGD� EROPD\WX۪ÕQ�
QRTDWTD� MHWHGL�� 'HPRNULW�
EXO�EȩOHNVKHUGL�DWRPODU�GHS�
DWD۪DQ��2QÕĔ�SLNLULQVKH��PD-
WHUL\D�GLVNUHW�

Atom dúzilisi haqqındaǵı bilimlerdiń rawajlanıw tariyxı

%DVTD� WiUHSWHQ��
$ULVWRWHO� �$UDVWX�� �HUD-
PÕ]GDQ�DOGÕQ۪Õ�38�±322�
MÕOODU�� PDWHUL\D� ~]OLNVL]�
HNHQOLJLQ�D\WÕS�ȩWNHQ�

$U-5R]L\� $ULVWRWHOGLĔ� WȩUW� ]DW� KDTTÕQGD۪Õ� WHRUL\DVÕQ� [L±������������
PL\DQÕĔ�EDV�WHRUL\DVÕ�±�DWRPLVWLN�LGH\DODU�PHQHQ�ELUOHVWLUJHQ��
$U-5R]L\GLĔ�³6ÕUODU�NLWDEÕ´�GyUHWSHVL�iOHP�KiP�RQÕĔ�NHOLS�VKÕ۪ÕZÕ�
KDTTÕQGD۪Õ�EROMDZODU�PHQHQ�EDVODQDGÕ��$U-5R]L\�]DWODU� WXUDTOÕ�
KiP�ȩ]JHUPHV�EȩOHNVKHOHU��\D۪QÕ\�DWRPODU��KiP�RODU�DUDVÕQGD۪Õ�
ERVOÕTODUGDQ� LEDUDW�� EXO� EȩOHNVKHOHU�� DOEHWWH�� ȩ]� ȩOVKHPOHULQH�
L\H´��GHS�D\WDGÕ�
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IEQ� 6LQR� $UDVWXGÕĔ� WiEL\DW� ¿�ORVR¿�\DVÕQ�
PDTXOOD۪DQ�� %HUXQL\� EROVD� ,EQ� 6LQR۪D� TDUVÕ�
SLNLU� ELOGLUJHQ�� 2ODUGÕĔ� EiVHNLOHVLZL� WL\NDUÕQDQ�
$UDVWX� WiEL\DW� ¿�ORVR¿�\DVÕQÕĔ� iKPL\HWOL�PiVHOH�-
OH�ULQHQ� ELUL-GHQHOHUGLĔ� VKHNVL]� EȩOLQLZL� ER\ÕQ-
VKD� HGL�� %XO� PiVHOHGH� %HUXQL\� ,EQ� 6LQR۪D�
TDUVÕ� VKÕTTDQÕQ� NȩUJHQ� D\ÕUÕP� DYWRUODU� RQÕ�
'HPRNULW� DWRPL]PLQLĔ� WiUHSGDUÕ� GHJHQ� MXZ-
PDTTD� NHOJHQ�� %LUDT� %HUXQL\� EXO� PiVHOHJH�
WHUHĔ� LWLEDU� TDUDWTDQ�� 2O� EȩOLQLZ� PDVKTDODVÕQ�
VKHVKLZGH� VRQGD\� VKHVKLP� WDEDGÕ�� HNL� WiOL\-
PDW-DWRPLVWLN�KiP�VKHNVL]�EȩOLQLZGLĔ�ȩ]LQH�WiQ�

TDUDPD-TDUVÕOÕTODUÕ� KiP� VKHNOHQLZOHULQ� MRT� HWLZJH� XPWÕODGÕ�� %HUXQL\� DWRPLVWLN� WHRUL\DQÕ�
'HPRNULW� DWRPLVWLN� WHRUL\D�VÕQDQ�SDUTÕ� VRQGD��$EX�5D\[DQ�%HUXQL\�ERVOÕTODUGÕ� EL\NDUODVD��
'HPRNULW�ERVOÕT-G~Q\DQÕĔ�iKPL\HWOL�DMÕUDOPDV�EȩOHJL�GHS�HVDSOD\GÕ�

%HUXQL\� $ULVWRWHOGLĔ� SLNLUOHULQ� VÕQ۪D� DOÕZ-
GD� HĔ� GiVOHS� WiMLUL\EHJH� V~\HQHGL�� 2QÕĔ� EXO�
WXWTDQ� MROÕ�$UDVWXGÕĔ�J~]HWLZVKLOLN�XVÕOÕQD�TDUVÕ�
TDUDWÕO۪DQ� HGL�� 6ROD\� HWLS�� %HUXQL\� GHQHOHU�GLĔ�
VKHNVL]� EȩOLQLZVKHĔOLJLQ� WiQ� DOÕZ� KiP� EȩOLQ-
EH\WX۪ÕQ� EȩOHNVKHOHU� KDTTÕQGD۪Õ� DWRPLVWLN�
WiOL\PDWWÕĔ� VKHNOHQJHQLQ� NȩUVHWLZJH� XPWÕODGÕ��
�ELUDT� EXO� PDVKTDODQÕ� WROÕT� VKHVKH� DOPD\GÕ��
-DĔD� DIORWXQVKD� Nȩ]� TDUDVODU� DO-.LQGL\��
DU-5R]L\��)RUREL\�KiP�,EQ�6LQR�¿�ORVR¿�\DOÕT�Nȩ]-�
TDUDVODUÕQGD�SD\GD�ERO۪DQ��

$O-.LQGL\� Ny]� TDUDVODUÕQGD� NȩELUHN�$ULVWRWHO�
TDUDVODUÕ�~VWHPOLN�HWVH��DU-5R]L\GD�$ÀRWXQ�Nȩ]�
TDUDVODUÕ�N~VKOLUHN�HGL�

M. V. Lomonosovtıń atom dúzilisi haqqındaǵı pikirleri

5XV�DOÕPÕ�Ɇ��9��/RPRQRVRY�NȩS�۪DQD�GyUHWSHOHULQGH���7����DWRP�
G~]OLVL�KDTTÕQGD�MD]DGÕ��/RPRQRVRY�WiOL\PDWÕQÕĔ�PD]PXQÕQ�WȩPHQ-
GHJL�TD۪Õ\GDODU�PHQHQ�NȩUVHWLZ�P~PNLQ�

��� %DUOÕT� ]DWODU� ³NRUSXVNXODODUGDQ´� �/RPRQRVRY� PROHNXODODUGÕ�
XVÕQGD\�HWLS�DWD۪DQ�HGL��TXUDO۪DQ�

2�� 0ROHNXODODU� ³HOHPHQWOHUGHQ´� �/RPRQRVRY� DWRPODUGÕ� XVÕQGD\�
HWLS�DWD۪DQ�HGL��TXUDO۪DQ�

3�� %ȩOHNVKHOHU� ±� PROHNXOD� KiP� DWRPODU� WRTWDZVÕ]� KiUHNHWWH�
ERODGÕ��'HQHOHUGLĔ�ÕVVÕOÕT�PX۪GDUÕ�RODUGD۪Õ�EȩOHNVKHOHUGLĔ�KiUHNHW-�
OHQLZ�WH]OLJL�DUWÕZÕQD�ED\ODQÕVOÕ�

���ÈSLZD\Õ� ]DWODUGÕĔ�PROHNXODODUÕ� ELU� TÕ\OÕ� DWRPODUGDQ��TXUDPDOÕ� ]DWODUGÕĔ�PROHNXODODUÕ�
KiU�WXUOL�DWRPODUGDQ�G~]LOJHQ�

$WRPODUGÕĔ�EDU�HNHQOLJLQH�TDUDWÕO۪DQ�LOLPL\�W~VLQGLULZOHU�DWRP�WHRUL\DVÕQÕĔ�WL\NDUÕ�HVDS-
ODQDGÕ�� %LU� TDWDU� DOÕPODU� DWRP� WHRUL\DVÕQÕĔ� UDZDMODQÕZÕQD� ȩ]� ~OHVOHULQ� TRVTDQ�� %LUDT�
�]DP�DQDJȩ\�DWRP�W~VLQLJL�LQJOLV�DOÕPÕ�-RQ�'DOWRQ���7��±�8����MXPÕVÕQDQ�EDVODQ۪DQ���'DOWRQ�
'HPRNULWWLĔ�DWRPODU�KDTTÕQGD۪Õ�SLNLULQHQ�PDVVDQÕĔ�VDTODQÕZ�QÕ]DPÕ�KiP�TXUDPQÕĔ�WXUDTOÕOÕT�
QÕ]DPÕQ�W~VLQGLULZ�XVKÕQ�SD\GDODQ۪DQ��2O��808-MÕOGD�DWRP�WHRUL\DVÕ�KDTTÕQGD�ORJLNDOÕT�Nȩ]�
TDUDVWÕ�XVÕQGÕ�
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��� 0DWHUL\D� DWRPODU� GHS� DWDODWX۪ÕQ� M~Gi� NLVKL�
EȩOHN�VKHOHUGHQ�LEDUDW�

2��$WRPODU�EȩOLQEH\GL
3��%HULOJHQ�HOHPHQWWLĔ�EDUOÕT�DWRPODUÕ�ELU�TÕ\OÕ��RODU�

ELUGH\�PDVVD�KiP�TiVL\HWOHUJH�L\H�
��� %LU� HOHPHQWWLĔ� DWRPODUÕ� EDVTD� HOHPHQW� DWRP-

ODUÕQDQ�PDVVDVÕ�KiP�EDVTD�TiVL\HWOHUL�PHQHQ�SDUÕT�
TÕODGÕ�

���;LPL\DOÕT� UHDNFL\D� WHN�۪DQD�DWRPODUGÕĔ�DMÕUDOÕS�
VKÕ۪ÕZÕ�� ELULNSHVL� \DNL� TD\WDGDQ� MD\ODVÕZÕQ� ȩ]� �L�VKL���QH��
DODGÕ�� %XO� RODUGÕĔ� MDUDWÕOÕZÕ� \DNL� MRT� EROÕZÕQD� DOÕS�
NHOPH\GL�

��� $WRPODU� NLVKL� S~WLQ� VDQODU� TDWQDVÕQGD� ELULJHGL�
KiP� ELULNSHOHU� SD\GD� HWHGL�� 0ÕVDOÕ�� NDUERQDW� DQJLG-
ULGWH� ELU� XJOHURG� DWRPÕ� 2� NLVORURG� DWRPÕ� PHQHQ� ��2�
TDWQDVWD�ELULJHGL�

'DOWRQQÕĔ� DWRP� WHRUL\DVÕ� DWRP� WiEL\DWÕ� ER\ÕQVKD�
'DOWRQ�GiZLULQHQ�NH\LQ� MDUDWÕO۪DQ� MDĔD�HNVSHULPHQWDO�
DVKÕOÕZODU� WL\NDUÕQ� GD� EDKDODQ۪DQGD� EHOJLOL� GiUHMHGH�
NHPVKLOLNOHUJH� L\H�� 6XEDWRPLVWLN� EȩOHNVKHOHU� R\ODS�
WDEÕO۪DQOÕ۪Õ� VHEHSOL� 'DOWRQQÕĔ� DWRP� WHRUL\DVÕQD� ȩ]-�
JHULV� NLULWLOGL�� 'DOWRQQÕĔ� DWRP� WHRUL\DVÕQGD۪Õ� WȩPHQ-
GHJL�HNL�ED\DQDWÕ�QDGXUÕV�HGL�

���$WRPODU�EȩOLQEH\WX۪ÕQ�EȩOHNVKH��EXQÕĔ�QDGXUÕV�
HNHQOLJL� ȩ]�GiOLOLQ� WDSTDQ�� VHEHEL�DWRPODU� VXEDWRPLN�
EȩOHNVKHOHUJH�EȩOLQLZL�P~PNLQ�

2�� 8VÕ� HOHPHQWWLĔ� DWRPODUÕ� ELU� TÕ\OÕ�PDVVD۪D� L\H��
ELU� TÕ\OÕ� HOHPHQW� DWRPODUÕ� ]DPDQDJȩ\� DWRP� WHRUL\D-�
VÕQGD�W~VLQGLULOJHQ�PDVVD۪D�L\H�EROPDZÕ�P~PNLQ�

%XO� IDNWOHU�]DPDQDJȩ\�DWRP� WHRUL\DVÕQGD� W~VLQGL-
ULOHGL�

'DOWRQQÕĔ� D\ÕUÕP� ED\DQDWODUÕ� XOÕZPD� WXZUÕ� ERO-
PDVDGD�� PDWHUL\DQÕĔ� EȩOHNVKH� WiEL\DWÕ� KiP� DWRP-
ODUGÕĔ�EDU�HNHQOLJL�HOHJH�VKHNHP�TDEÕO�HWLOHGL��6RQÕĔ�
XVKÕQGD�'DOWRQ�]DPDQDJȩ\�DWRP�WHRUL\DVÕQÕĔ� WL\NDU-
VKÕVÕ�HVDSODQDGÕ��

'DOWRQ�HNVSHULPHQWDO�J~]HWLZOHU� WL\NDUÕQGD�DWRPODUGÕĔ�EDU�HNHQOLJLQ�D\WDGÕ��2QÕĔ�JLSR-
WH]DVÕ�DWRP�WiEL\DWÕ�KiP�TiVL\HWOHULQ� WROÕT� W~VLQGLUGL��$WRPODU� WRSODPÕQ�iSLZD\Õ�Nȩ]�EHQHQ�
NȩULS�EROPD\GÕ��RODU�N~VKOL�PLNURVNRS�DVWÕQGD�NȩULQHGL��0ROHNXODODUGÕĔ�KiU�ELUL�ȩ]�PDVVDVÕ��
ȩOVKHPL�KiP�ȩ]LQH�WiQ�[LPL\DOÕT�TiVL\HWOHUJH�L\H��

;ORU��������%URP��������<RG��������������������6XZ�������������6XOIDW�NLVORWD�������������$V�GX]Õ�

Dalton atom teoriyasınıń tiykarǵı jaǵdayları

Daltonnıń atom teoriyasınıń kemshilikleri

'DOWRQ�DWRPODU�VKDU�WiUL]OL�
IRUPD۪D�L\H�KiP�RODU�PD\GD�
EȩOHNOHUJH�EȩOLQEH\GL��GHS�

R\OD۪DQ

'DOWRQQÕĔ� SLNLULQVKH�� PÕV� VÕP-
GD۪Õ� EDUOÕT� DWRPODU� NȩOHPL� KiP�
PDVVDVÕ� MD۪ÕQDQ� ELU� TÕ\OÕ�� 1DWUL\�
[ORULG�TXUDPÕQGD�QDWUL\�KiP�[ORU�
EDU��%DUOÕT�QDWUL\�DWRPODUÕ�ELU�TÕ\OÕ��
EDUOÕT� [ORU� DWRPODUÕ� GD� ELU� TÕ\OÕ��
%LUDT�� QDWUL\� DWRPODUÕ� ȩOVKHPL��
PDVVDVÕ� KiP� EDVTD� TiVL\HWOHUL�
PHQHQ� [ORU� DWRPODUÕQDQ� SDUÕT�
TÕODGÕ�

1DWUL\�[ORULGWHJL�
QDWUL\�KiP�[ORU

0ÕV�VÕPGD۪Õ�
PÕV�DWRPODUÕ�

(OHNWURQ�
PLNURVNRS
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%LU�]DWWÕĔ�PROHNXODODUÕ�ELU�TÕ\OÕ�� W~UOL� ]DWODUGÕĔ�PROHNXODODUÕ�KiU� W~UOL�EROÕS��TXUDPÕ��PDV-
VDVÕ��ȩOVKHPL��TiVL\HWOHUL�PHQHQ�ELU-ELULQHQ�SDUÕT�TÕODGÕ��

0iVHOHQ�� TiOHP� VWHUMHQL� JUD¿�W� ERO۪DQ� WD]D� XJHOHURGWDQ� LEDUDW�� 'HPHN�� TiOHP� VWHUMH-�
QLQGH� WHN� ۪DQD� XJHOHURG� DWRPODUÕ� EDU�� 4D۪D]GD� TiOHP� PHQHQ� VÕ]ÕO۪DQ� PD\GD� QRTDWWD�
PLOOLDUG�ODS�XJHOHURG�DWRPODUÕ�ERODGÕ��

'DOWRQ�GiZLULQHQ�NH\LQ�LOLPL\�L]OHQLZOHU�QiWL\MHVLQGH�]DPDQDJȩ\�DWRP�WHRUL\DVÕQÕĔ�UDZDM-�
ODQÕZÕQD� DOÕS� NHOJHQ� MDĔD� R\ODS� WDEÕOÕZODU� EROGÕ�� 7ȩPHQGHJL� ED\DQDWODU� ]DPDQDJȩ\� DWRP�
WHRUL\DVÕQÕĔ�WL\NDU۪Õ�SLNLUOHULQ�W~VLQGLUHGL�

���=DWODU�[LPL\DOÕT�TiVL\HWOHULQ�ȩ]LQGH�VDTODZVKÕ�HĔ�NLVKL�EȩOHNVKHOHU��\D۪QÕ\�PROHNXOD-
ODUGDQ�TXUDO۪DQ�

2��0ROHNXODODU�DWRPODUGDQ�TXUDO۪DQ�
3��$WRPODU�TXUDPDOÕ� G~]LOLVNH� L\H�EROÕS�� HOHNWURQ�SURWRQ��QH\WURQ�KiP�EDVTD�GD�EȩOHN-

VKHOHUGHQ�TXUDO۪DQ��
���0ROHNXOD�KiP�DWRPODU�~]OLNVL]�KiUHNHWWH�ERODGÕ�

���%XO�PRGHO�YRGRURG�KiP�NLVORURG�DWRPODUÕQDQ�VXZ�PROHNXODVÕ�SD\GD�EROÕZÕQ�NȩUVHWHGL�

9RGRURG�DWRPODUÕ����������.LVORURG�DWRPODUÕ��������������������+�KiP�2�WÕĔ�ELULNSHVL��VXZ��

2��6XZ�SD\GD�HWLZL�XVKÕQ�NLVORURG�DWRPÕQD�TDQVKD�YRGRURG�DWRPÕ�NHUHN"
3��6L]�EXQÕ�'DOWRQ�DWRP�WHRUL\DVÕQÕĔ�TD\VÕ�ED\DQDWÕQD�ED\ODQÕVWÕUDVÕ]"

Tapsırmalar
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II BAP. 2-TEMA

Atom hám onıń dúzilisi, proton, 
neytron hám elektronlar

Úyreniletuǵın túsinikler
��3URWRQ�
��1H\WURQ�
��(OHNWURQ

Tariyxıy esletpe

$WRPODUGÕĔ� EDU� HNHQOLJLQH� TDUDWÕO۪DQ� LOLPL\� W~VLQGLULZOHU� DWRP�
WHRUL\D�VÕQÕĔ� WL\NDUÕ� HVDSODQDGÕ�� *LSRWH]D-L]HUWOHJHQ� LOLPL\� QÕ]DP-
QÕĔ�VKDPD�PHQHQ�W~VLQGLULOLZL�HVDSODQDGÕ��(JHU�JLSRWH]D�ELUQHVKH�
WiMUL\EH�OHU� PHQHQ� GiOLOOHQVH� KiP� LOLPL\� MiPL\HW� WiUHSLQHQ� TDEÕO-
ODQVD��RO�WHRUL\D۪D�D\ODQDGÕ��

%LU� TDWDU� DOÕPODU� DWRP� WHRUL\DVÕQÕĔ� UDZDMODQÕZÕQD� y]� �~OHVOHU��LQ�
TRVWÕ�� %LUDT� ]DPDQDJȩ\� DWRP� W~VLQLJLQ� LQJOLV� DOÕPÕ� -RQ� 'DOWRQ�
��7��-�8����MXPÕVÕQDQ�EDVODQ۪DQ���808-MÕOGD�'DOWRQ�ȩ]LQLĔ�DWRPODU�
KDTTÕQGD۪Õ�WHRUL\DVÕQ�MDUDWWÕ�

-R]HI�-RQ�7RPVRQ���8��±���0�
-�� 7RPVRQ� WiUHSLQHQ� �8�7-MÕOÕ� ȩWNHULOJHQ� L]OHQLZ-

OHU� QiWL\MHVLQGH� DWRPQDQGD� ELUTDQVKD� NLVKL� ERO۪DQ�
�HOH�NWURQ�EDU�HNHQOLJL�DQÕTODQGÕ��

(OHNWURQ� PDVVDVÕ� YRGRURG� DWRPÕ� PDVVDVÕQDQ�
�837�PiUWH� NLVKL� HNHQOLJL� KiP�RO� HOHNWU� ]DU\DGÕ� EDU�
ERO۪DQ� EȩOHNVKHOHUGLĔ� HĔ� NLVKLVL� HNHQOLJL� NȩUVHWLOGL��
(OHNWURQQÕĔ�]DU\DGÕ�KiP�PDVVDVÕ�ȩ]JHUPH\WX۪ÕQOÕ۪Õ�
DQÕTODQGÕ�

%XO� MDUDWTDQ�]DWÕ�XVKÕQ�DOÕP�¿�]LND� MȩQHOLVL� ER\ÕQ-
VKD�1REHO�VÕ\OÕ۪ÕQD�VD]DZDU�EROGÕ�

0DQGDULQ� TXUDPÕQGD� ELU� TDQVKD� WXTÕPODU� KiP� MXPVDT� ]DWODU� EDU�� 0L\ZHGH� WXTÕPODU�
�TDQGD\�MD\ODVTDQOÕ۪ÕQ�V~ZUHWOHS�EHULĔ�

*HOL\� DWRPÕQGD� HNL� SURWRQ�� HNL� HOHNWURQ� KiP�HNL� QH\WURQ� EDU��
%XO�EȩOHNVKHOHUGL�JHOL\�DWRPÕQGD�MD\ODVWÕUÕZGÕĔ�LPNDQÕ�ERO۪DQ�XVÕO-
ODUÕQ�NȩUVHWLĔ�

$WRPGD� ~VK� WL\NDU۪Õ� VXEDWRP� EȩOHNVKHOHUL� EDU�� SURWRQ�� HOHN-
WURQ�KiP�QH\WURQ��$WRPQÕĔ�G~]LOLVL�EXO�EȩOHNVKHOHU�DWRPGÕ�MDUDWÕZ�
XVKÕQ�TDQGD\�MD\ODVTDQOÕ۪ÕQ�V~ZUHWOH\GL�

(UQHVW�5H]HUIRUG� ��87�±��37�� ��08-MÕOGD�1REHO� VÕ\OÕ۪ÕQ� DO۪DQ��
(��5H]HUIRUG�ELU�TDQVKD� WiMLUL\EHOHU�ȩWNHULS�-�7RPVRQ�DWRP�PRGH-�
OL� WHRUL\DVÕQÕĔ� NHPVKLOLNOHULQ� DQÕTODGÕ�� 8VÕ� QiWL\MHOHU� WL\NDUÕQGD��
(��5H]HUIRUG�DWRPQÕĔ�SODQHWDU�PRGHOLQ�XVÕQGÕ�

%XO� PRGHOJH� WL\NDUODQÕS�� KiU� TDQGD\� DWRP� RQÕĔ� DWRP� PDVVD-
VÕQÕĔ� WL\NDU۪Õ� EȩOHJLQ� ȩ]LQGH� MiPOHVWLUJHQ� KiP� RĔ� ]DU\DGODQ۪DQ�
\DGUR�KiP�RQÕĔ�iWLUDSÕQGD�GyĔJHOHN�RUELWD�ER\ODS�KiUHNHWOHQHWX۪ÕQ�
HOHNWURQODUGDQ�TXUDO۪DQ�

Dalton atomdı qalay súwetlegenin aytıń

Atomda neler bar?
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Tiykarǵı túsinikler 
Proton DWRP�\DGURVÕQGD�MD\-

ODVTDQ�RĔ�]DU\DGODQ۪DQ�NLVK-
NHQH�EȩOHNVKH�EROÕS�WDEÕODGÕ�

Neytron�±�DWRP�\DGURVÕQGD�
MD\ODVTDQ� QH\WUDO� PD\GD� Eȩ-
OHNVKH�

Elektron�±�DWRP�\DGURVÕQDQ�
VÕUWÕQGD�MD\ODVTDQ�WHULV�]DU\DG-
ODQ۪DQ�NLVKNHQH�EȩOHNVKH�

Subatom bόleksheler –
DWRPQDQ� NLVKL� EȩOHNVKHOHU�
Yadro DWRPQÕĔ� DZÕU� EȩOLPL�
EROÕS�WDEÕODGÕ�

Elektronlar \DGUR�iWLUDSÕQGD�
D\ODQDGÕ��

$WRP� HNL� EȩOLPJH� L\H�� DWRP� \DGURVÕ� KiP� HOHNWURQ� TDEDW�
�RUELWDODU��� $WRP� \DGURVÕQGD� QH\WURQODU� KiP� SURWRQODU� EDU��
3ODQHWDODU� 4X\DVK� iWLUDSÕQGD� KiUHNHW� HWNHQL� VÕ\DTOÕ�� HOH�N-
WURQODU� \DGUR�iWLUDSÕQGD�TDEDWODUGD�D\ODQDGÕ��+iU� ELU� HOHNWURQ�
\DGURGDQ� EHOJLOL� ELU� DUDOÕTWD� MD\ODVTDQ�� $WRPQÕĔ� GHUOLN� EDUOÕT�
PDVVDVÕ� \DGURGD� WRSODQ۪DQ�� 'HPHN� \DGUR� DWRPQÕĔ� DZÕU�
EȩOHJL� HVDSODQDGÕ�� %LUDT� \DGUR� HOHNWURQODU� L\HOHJHQ� NȩOHPJH�
VDOÕVWÕU۪DQGD�M~Gi�NLVKL�RUÕQGÕ�L\HOH\GL��%XO�PRGHO�4X\DVK�VLV-
WHPDVÕQD�XTVDV�ERO۪DQOÕ۪Õ�XVKÕQ�RQÕ�DWRPQÕĔ�SODQHWDU�PRGHOL�
GHS�DWDOGÕ��

,WLEDU�EHULĔ��TDEDWODU�HOHNWURQODUGÕĔ�\DGUR�iWLUDSÕQGD�KiUH-
NHWOHQLZVKL� MROODUÕ� HVDSODQDGÕ�� %HULOJHQ� DWRPGD� SURWRQ� KiP�
HOHNWURQ�VDQÕ� WHĔ�ERODGÕ��0iVHOHQ�� YRGRURGWD�ELU� SURWRQ�KiP�
ELU� HOHNWURQ�� JHOL\GH� HNL� SURWRQ� KiP� HNL� HOHNWURQ�� OLWL\GH� ~VK�
SURWRQ�KiP�~VK�HOHNWURQ�EDU��

����9RGRURG�������������������*HOL\�������������������������/LWL\

6KDVKÕĔÕ]� \DNL� MLSHN� WDOVKÕ۪ÕQ� TiOHP� XVKÕ� PHQHQ�
~\NHOHĔ��TiOHPGL�TD۪D]�EȩOHNOHUJH�MDTÕQODVWÕUÕĔ�

���1HQL�J~]HWWLĔL]"
2��1H�XVKÕQ�RODU�ELU-ELULQ�ȩ]LQH�WDUWÕS�DWÕU"�
3��4DQGD\�W~UGHJL�]DU\DGODU�ELU-ELULQ�WDUWDGÕ"
(NL� W~UGHJL� HOHNWU� ]DU\DGODUÕ� EDU�� RĔ� KiP� WHULV�� 3UR-

WRQODU� RĔ� ]DU\DGODQ۪DQ�� (OHNWURQODU� WHULV� ]DU\DGODQ۪DQ��
QH\WURQODU� ]DU\DGVÕ]�� \D۪QÕ\� QH\WUDO� ERODGÕ�� 3URWRQQÕĔ�
]DU\DGÕ� ���� HOHNWURQGLNL� -�JH� WHĔ�� 1H\WURQ� QRO� ]DU\DG-
TD�L\H��$WRPGD�SURWRQ�KiP�HOHNWURQODU�VDQÕ�WHĔ�ERO۪DQÕ�
VDEHSOL� RO� HOHNWURQH\WUDO� HVDSODQDGÕ�� %ȩOHNVKHOHU� LOLPL\�
WLOGH�HOHNWURQ�±�Ɲ��SURWRQ�±�S��QH\WURQ�±�Q�KiULEL�PHQHQ�
EHOJLOHQHGL�

3URWRQQÕĔ�PDVVDVÕ� ���73� Â� �0–24� J�� QH\WURQQÕĔ�PDVVDVÕ� EROVD� ���7�� Â� �0–24� J��6ROD\�
HWLS�� SURWRQ� KiP� QH\WURQ� GHUOLN� ELU� TÕ\OÕ� PDVVD۪D� L\H�� (OHNWURQQÕĔ� PDVVDVÕ� M~Gi� NLVKL��
0�000��0�� Â� �0–24� J� ERO۪DQOÕ۪Õ� VHEHSOL� RQÕĔ�PDVVDVÕ� VKDPD�PHQHQ�QROJH� WHĔ� GHS� HVDS-
ODQDGÕ�

 Subatom bόleksheleriniń tábiyatı hám jaylasıwı

%ȩOHNVKH -D\ODVÕZÕ +DTÕ\TÕ\�PDVVDVÕ��J� 6DOÕVWÕUPDOÕ�PDVVD� =DU\DGÕ
3URWRQ <DGUR ���73�Â��0–24 � ��
(OHNWURQ 2UELWDO 0�000��0��Â��0–24 0 -�
1H\WURQ <DGUR ���7��Â��0–24 � 0

elektron
proton
neytron

yadro

orbita
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*HOL\�DWRPÕ�2�SURWRQ��2�QH\WURQ��2�HOHNWURQ

���3URWRQODU�KiP�HOHNWURQODU�TDQGD\�SDUÕT�TÕODGÕ"
2��3URWRQODU�KiP�QH\WURQODU�RUWDVÕQGD۪Õ�XTVDVOÕT�KiP�SDUÕTODU"
3��1DWUL\��[ORU�DWRPÕ�PRGHOOHULQ�LVOHĔ�
3URWRQODU� HOHNWURQODUGÕ� ȩ]LQH� WDUWDGÕ� KiP� RODUGÕ� \DGUR� iWLUDSÕQGD� D\ODQÕZ۪D� PiME~U� TÕODGÕ��

1H\WURQODU�QH\WUDO�EȩOHNVKH�ERO۪DQÕ�XVKÕQ�EXO�SURFHVWH�TDWQDVSD\GÕ�
2QGD�QHJH�RODU�NHUHN"
2ODU� \DGURGD۪Õ� SURWRQODUGÕ� ³MDEÕVWÕUÕZ´� XVKÕQ� NHUHN�� VDEHEL� SURWRQODU� ELU-ELULQ� HOHNWU� N~VKOHUL�

PHQHQ� TD\WDUDGÕ�� 1H\WURQODUVÕ]� SURWRQODU� KiU� WiUHSNH� WDUTDOÕS� NHWNHQ� ERODU� HGL�� 3URWRQ� KiP�
QH\WURQODU�M~Gi�NLVKL�DUDOÕTODUGD�±�\DGUR�LVKLQGH�KiUHNHW�HWHGL�

Neytron – DWRP�\DGURVÕQGD
MD\ODVTDQ�QH\WUDO�PD\GD�
EȩOHNVKH��.ȩSOHJHQ�
DWRPODUGD�QH\WURQODU�VDQÕ�
SURWRQODUGLNLQHQ�NȩS��
0iVHOHQ��OLWL\�DWRPÕQGD�3�
SURWRQ�KiP���QH\WURQ�EDU��
XVÕQGD\��QDWUL\�DWRPÕQGD����
SURWRQ�KiP��2�QH\WURQ�EDU Proton DWRP�\DGURVÕQGD�

MD\ODVTDQ�RĔ�]DU\DGODQ۪DQ�
PD\GD�EȩOHNVKH�
3URWRQODU�M~Gi�NLVKL��RODUGÕ�
KiWWHNL�N~VKOL�PLNURVNRSWD�
GD�NȩULZ�P~PNLQ�HPHV��
(JHU�DWRP�IXWERO�VWDGLRQÕ�
~ONHQOLJLQGH�GHS�DOÕQVD��RQGD�
SURWRQ�QRTDWWDQ�NLVKLUHN�
ERODGÕ�

Elektron ±�DWRP�\DGURVÕ�
iWLUDSÕQGD�MD\ODVTDQ�WHULV�
]DU\DGODQ۪DQ�PD\GD�
EȩOHNVKH��(OHNWURQODU�\DGUR�
iWLUDSÕQGD�KiUHNHWOHQHGL�

$WRP�\DGURVÕ�DWRPQÕĔ�
RUD\OÕT�EȩOLPL�EROÕS��
SURWRQ�KiP�QH\WURQODUGDQ�
TXUDO۪DQ�

Tapsırma 

(OHNWURQ�TDEDW

<DGUR

QH\WURQODU

3URWRQODU
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II BAP. 3-TEMA

Ximiyalıq element. Ximiyalıq belgi

Úyreniletuǵın túsinikler
��;LPL\DOÕT�HOHPHQW
��;LPL\DOÕT�EHOJL
��;LPL\DOÕT�HOHPHQWOHUGLĔ
�DWDOÕZÕ

Tariyxıy esletpe

$WRPODUGÕĔ� EHOJLOL� ELU� W~UL� [LPL\DOÕT� HOHPHQW� HVDSOD��-
QDGÕ�

+i]LUJL� N~QGH� DWRPODUGÕĔ� ��8� W~UL� ±� ��8� [LPL\DOÕT�
�HOHPHQW�EDU��.RVPRVWD۪Õ�EDUOÕT� MDQOÕ�KiP� MDQVÕ]� WiEL\DW�
WL\NDUÕQDQ�XVÕ�[LPL\DOÕT�HOHPHQWOHUGHQ�TXUDO۪DQ�

;LPL\D�WLOL�PHQHQ�D\WTDQGD��KiU�ELU�EHOJLOL�ERO۪DQ�WD]D�
]DW�\DNL�HOHPHQW��\DNL�ELULNSH�EROVÕQ��ȩ]LQH�WiQ�DWDPD��EHOJL�\DPDVD�IRUPXOD۪D�L\H��;LPLNOHU�
HOHPHQWOHUGLĔ�DWODUÕ�RUQÕQD�[LPL\DOÕT�EHOJLOHUGHQ�SD\GDODQDGÕ��VHEHEL�RODU� M~Gi�DĔVDW��2ODU�
[LPLNOHUJH�[LPL\DOÕT�IRUPXODODU�KiP�WHĔOHPHOHUGL�MD]ÕZGD�MiUGHP�EHUHGL��%HOJLOHU�KiP�IRUPX-
ODODU�[DOÕT�DUDOÕT�NȩOHPGH�TDEÕO�HWLOJHQ�IRUPDGD�LVOHS�VKÕ۪ÕO۪DQ��6RQÕĔ�XVKÕQ�RODU�G~Q\DGD۪Õ�
EDUOÕT�[LPLNOHUJH�DĔVDW�TDUÕP�TDWQDV�MDVDZ�LPNDQL\DWÕQ�EHUHGL�

;LPL\DOÕT�EHOJL�±�HOHPHQWWLĔ�[LPL\DOÕT�DWÕ�XVKÕQ�TÕVTDVKD�EHOJL��0ÕVDOODU��D]RW�Nitroge-
nium ±�1��DO\XPLQL\�Aluminium�±�$O�KiP�EDVTDODU�

;LPL\DOÕT�EHOJL�iGHWWH�HOHPHQWWLĔ�LQJOLV�\DNL�ODWÕQVKD�DWÕQÕĔ�ELULQVKL�KiULEL��0iVHOHQ� Hyd-
rogenium�±�+�YRGRURGWÕ� Oxygenium�±�2�NLVORURGWÕ�DĔODWDGÕ��.DOL\�ODWÕQVKD�Kalium�Vȩ]LQHQ�
DOÕQ۪DQ�

8JOHURG��NDOFL\��[ORU�KiP�PÕV�VÕ\DTOÕ�D\ÕUÕP�HOHPHQWOHUGLĔ�DWODUÕ�ELU�TÕ\OÕ�³&´�KiULEL�PH-
QHQ�EDVODQDGÕ��6RQÕĔ�XVKÕQ�EL]�EXO�HOHPHQWOHUGLĔ�EDUOÕ۪Õ�XVKÕQ�³&´�KiULELQ�EHOJL�VÕSDWÕQGD�
TROODQD�DOPD\PÕ]��'HPHN��ELUHZLQHQ�WÕVTDUÕ�EDUOÕT�HOHPHQWOHU�XVKÕQ�HNL�KiULEL�TROODQÕODGÕ��
%LULQVKL� ³&´� KiULEL� XJOHURG� XVKÕQ� EHOJL� VÕSDWÕQGD� EHOJLOHQJHQ� Carboneum�� %DVTD� HOH-
PHQWOHU� HNL� KiULS�EHOJLVL�PHQHQ�EHOJLOHQHGL��6ROD\�HWLS�� EXO� HOHPHQWOHUGLĔ�EHOJLOHUL� NDOFL\�
XVKÕQ� &D� ±� Calcium�� [ORU� XVKÕQ� &O� ±� Chlorum KiP�
PÕV�XVKÕQ�&X�±�Cuprum� ERODGÕ��%HOJLQLĔ�ELULQVKL� KiULEL�
KiPPH� ZDTÕW� EDV� KiULS� SHQHQ� MD]ÕODGÕ�� HNLQVKL� KiULEL�
EROVD�NLVKL�KiULS�ERODGÕ�

;,;�iVLUGLĔ�EDVODUÕQGD�LQJOLV�[LPLJL�-��'DOWRQ�[LPL\DOÕT�
HOHPHQWOHUGLĔ� DWRPODUÕQ� GyĔJHOHN� SHQHQ� EHOJLOHZGL� D\-
WDGÕ��RODUGÕĔ�LVKLQGH�QRTDW��WLUH��PHWDOODUGÕĔ�LQJOLVVKH�DW-
ODUÕQÕĔ�EDV�KiULSOHUL�MD\ODVWÕUÕO۪DQ�

$\ÕUÕP�HOHPHQWOHUGLĔ�LQJOLVVKH�KiP�ODWÕQVKD�DWODUÕQDQ�
DOÕQ۪DQ�EHOJLOHU�NHVWHGH�NHOWLULOJHQ�

Tiykarǵı túsinikler
$WRPODUGÕĔ� EHOJLOL� ELU� W~UL�

ximiyalıq element EROÕS�
WDEÕODGÕ�

Ximiyalıq belgi� ±� HOHPHQW-
WLĔ� [LPL\DOÕT� DWÕ� XVKÕQ� TÕVTD�
EHOJL�
%HOJLOHU�KiP�IRUPXODODU�[DOÕT�

DUDOÕT� NyOHPGH� TDEÕO� HWLOJHQ�
WiUL]LQGH�LVOHS�VKÕ۪ÕO۪DQ�
��8� [LPL\DOÕT� HOHPHQWOHU�

EHOJLOL� EROÕS�� RODUGÕĔ� KiPPH-
VL� '�,�0HQGH�OHHYWLĔ� [LPL\D-
OÕT� HOH�PHQWOHU� GiZLUOLN� NHV-
WHVLQGH�NHOWLULOJHQ�

�8�3-MÕOGD�VKYHG�[LPLJL�<HQV�
<DNRE� %HUFHOLXVWÕĔ� XVÕQÕVÕQD�
WL\NDUODQÕS�� [LPL\DOÕT� EHOJL� ±
HOHPHQWWLĔ� ODWÕVKD� DWÕQÕĔ� EDV�
KiULEL� \DNL� EDV� KiULELQH� NH\LQJL�
KiULSOHUGHQ� ELULQLĔ� TRVÕS� MD]ÕOÕZÕ�
PHQHQ�EHOJLOHQHGL�

Ne ushın barlıq element atlarınıń birinshi 
háribi menen belgilenbegen?
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Elementtiń 
inglisshe atı

Qaraqalpaqsha
atı

Ximiyalıq 
belgisi

Elementtiń 
latınsha atı

Qaraqalpaqsha
atı

Ximiyalıq 
belgisi

%RURQ %RU B $UJHQWXP *~PLV $J
)OXRULQH )WRU ) +\GUDUJ\UXP 0LVK\DN +J
6XOSKXU .~NLUW S $XUXP $OWÕQ Au

+HOLXP *HOL\ He 1DWULXP 1DWUL\ Na
0DJQHVLXP 0DJQL\ 0J 6WDQQXP 4DOD\ 6Q

;LPL\DOÕT� HOHPHQWOHU� '�� ,�� 0HQGHOHHYWLĔ� [LPL\DOÕT� HOHPHQWOHU� GiZLUOLN� NHVWHVLQGH�
NHOWLULOJHQ��.HVWHGH�KiU�ELU�HOHPHQWWLĔ�WiUWLS�VDQÕ�EDU��

(OHPHQWOHUGLĔ� DWODUÕ� NHOLS� VKÕ۪ÕZÕQD� TDUDS� KiU� W~UOL�� PiPOHNHWOHU� KiP� NRQWLQHQWOHU��
UHĔOHU��L\LVOHU�KiP�LOLPSD]ODU�K~UPHWLQH�TR\ÕO۪DQ�

$O[LPLNOHU� WiEL\DWWD� VRO� GiZLUOHUGH� EHOJLOL� ERO۪DQ� SODQHWDODU� VDQÕQD� TDUDS� EDU-MR۪Õ�
MHWL� PHWDOO� EDU� HNHQOLJLQH� LVHQJHQ�� %XO� MHWL� PHWDOO� LQVDQQÕĔ� RUWDOÕ۪Õ�� RQÕĔ� UXZ[Õ\� MD۪GD\Õ��
KiSWHQLĔ�N~QL�KiP�PiNiQ�PHQHQ�ED\ODQÕVOÕ�GHS�HVDSOD۪DQ��VRQÕĔ�XVKÕQ�PHWDOODU۪D� WL\LVOL�
SODQHWDODUGÕĔ�DWODUÕ�EHULOJHQ�HGL�

0HWDOO %HOJLVL 3ODQHWD +iSWH�N~QOHUL
$OWÕQ 4X\DVK (NVKHQEL

*~PLV $\ '~\VHQEL

7HPLU ɆɚUV 6KL\VKHPEL

6ÕQDS ɆHUNXUL\ 6iUVKHPEL

4DOD\Õ <XSLWHU 3L\VKHPEL

0ÕV 9HQHUD -XPD

4RU۪DVÕQ 6DWXUQ 6KHPEL

-HU�TDEÕ۪ÕQGD��XOÕZPD�PDVVD۪D�VDOÕVWÕU۪DQGD�SURFHQWWH�

.RVPRVWD��DWRPODUGÕĔ�XOÕZPD�
VDQÕQD�VDOÕVWÕU۪DQGD�SURFHQWWH�

Tariyxıy esletpe

;LPL\DOÕT�HOHPHQWOHUGLĔ�WDUTDOÕZÕ

.RVPRVWD� HĔ� NȩS� WDUTDO۪DQ� HOH-
PHQW�YRGRURG��PDVVD�ER\ÕQVKD�7�����
2O� ~ONHQ� SDUWODZGDQ� EHUOL� VDTODQÕS�
�TDO۪DQ�� 9RGRURGWÕĔ� DU]ÕPDV� EȩOHJL�
۪DQD� MXOGÕ]ODUGD� DZÕU� HOHPHQWOHUJH�
D\ODQD� DOGÕ�� -HUGH� HĔ� NHĔ� WDUTDO۪DQ�
HOHPHQW�±�NLVORURG����±�7����2QÕĔ�~O-�
NHQ�EȩOHJL�RNVLGOHU��ELULQVKL�QiZEHWWH�
NUHPQL\�RNVLGL��6L22��IRUPDVÕQGD�ED\-
ODQÕVTDQ�

%DVTD�
HOHPHQWOHU�
0����

+H������

+��3��

%DVTD�
HOHPHQWOHU

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



46

Tapsırmalar

��³$WRP´�KiP�³[LPL\DOÕT�HOHPHQW´�W~VLQLNOHULQLĔ�SDUTÕ�QHGH"
2��4RVÕPVKD� iGHEL\DWODUGDQ� R\ODS� WDEÕOÕZODU� WDUL\[ÕQD� WL\LVOL� PD۪OÕZPDWODUGÕ� WDEÕĔ�� VD-

EDTOÕTWD� NHOWLULOJHQ� [LPL\DOÕT� HOHPHQWOHUGHQ� ELULQLĔ� DWÕQÕĔ� NHOLS� VKÕ۪ÕZÕ�� WDUL\[Õ� KDTTÕQGD�
PD۪OÕZPDWODUGÕ�TROD\OÕ�ERO۪DQ�TiOHJHQ�XVÕOÕĔÕ]GD�NȩUVHWLĔ� �[DEDU��V~ZUHW��V[HPD�� WDTPDT�
KiP�XVÕ�VÕ\DTOÕ��

3��;LPL\DOÕT�HOHPHQWOHUGLĔ�'iZLUOLN�NHVWHGHJL�WiUWLS�QRPHUOHULQH�TDUDS�HOHPHQWOHU�EHOJLVL�
MD]ÕO۪DQ�SLUDPLGD�G~]LĔ�

������������
������������8
�������3�����7
�20�2��2��30�3�

���;LPL\DOÕT�HOHPHQWOHUGLĔ� MHU�TDEÕ۪ÕQGD� WDUTDOÕZÕ�RODUGÕĔ� NRVPRVWD� WDUTDOÕZÕQDQ�SDUÕT�
TÕOÕZÕQD�VHEHS�QH�GHS�R\OD\VÕ]"

��� ;LPL\DOÕT� NDUWDGD� EHOJLOHUL� NHOWLULOJHQ� HOHPHQWOHUGLĔ� DWODUÕQ� GiZLUOLN� NHVWHGHQ� NȩULS�
DWDĔ�

Alımlar húrmetine atalǵan ximiyalıq elementler
*DGROLQL\��*G��±�¿Q�[LPLJL�<R[DQ�*DGROLQ�K~UPHWLQH�DWDO۪DQ�
.\XUL\��&P��±�IUDQFX]�DOÕPÕ�3\HU�.\XUL�K~UPHWLQH�DWDO۪DQ�
(\QVKWH\QL\��(V��±�QHPLV�¿]LJL�$OEHUW�(\QVKWH\Q�K~UPHWLQH�DWDO۪DQ��
)HUPL\��)P��±�DPHULNDOÕT�LWDO\DQ�¿]LJL�(QULNR�)HUPL�K~UPHWLQH�DWDO۪DQ�
0HQGHOHHYL\��0G��±�UXV�[LPLJL�'PLWUL\�,YDQRYLFK�0HQGHOHHY�K~UPHWLQH�DWDO۪DQ��
1REHOL\��1R��±�VKYHG�DOÕPÕ�$OIUHG�1REHO�K~UPHWLQH�DWDO۪DQ�
/RXUHQVL\��/U��±�DPHULNDOÕT�¿]LN�(UQHVW�2UODQGR�/RXUHQV�K~UPHWLQH�DWDO۪DQ��
5H]HUIRUGL\��5I��±�-DĔD�=HODQGL\DGD�WXZÕO۪DQ�LQJOLV�¿]LJL�(UQHVW�5H]HUIRUG�K~UPHWLQH����������������������������������������������������������������������������������������������������������������������������������������

�����DWDO۪DQ�
6LERUJL\��6J��±�DPHULNDOÕT�¿]LN�*OHQQ�6LERUJ�K~UPHWLQH�DWDO۪DQ�
5HQWJHQL\��5J��±�QHPLV�¿]LJL�9LOJHOP�.RQUDG�5HQWJHQ�K~UPHWLQH�DWDO۪DQ�
.RSHUQLVL\��&Q��±�SROVKDOÕ�DVWURQRP�1LNROD\�.RSHUQLN�K~UPHWLQH�DWDO۪DQ�
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II BAP. 4-TEMA

Ximiyalıq elementtıń salıstırmalı atom 
massası

Úyreniletuǵın túsinikler
��6DOÕVWÕUPDOÕ�DWRP�PDVVD
��0DVVDQÕĔ�DWRP�ELUOLJL�

6~ZUHWWH�D\ÕUÕP�[LPL\DOÕT�HOHPHQWOHU�DWRP-
ODUÕQÕĔ� VKDU� VÕ\DTOÕ� PRGHOOHUL� NȩUVHWLOJHQ�$O-
EHWWH�� KDTÕ\TÕ\� ȩOVKHPOHUGH� HPHV�� EiONLP�
NȩS� PiUWH� ~ONH\WLOJHQ� KDOGD�� VHEHEL� DWRPODU�
VRQVKHOOL� NLVKL�� RODUGÕ� KiWWHNL� HĔ� MDTVÕ� RSWLN�
PLNURVNRSODUGD�GD�NȩULS�EROPD\GÕ��

Túrli elementler atomları bir-birinen qanday parıq qıladı?

;;�iVLU�DTÕUÕQGD�DOÕPODU�ELU�QHVKH�RQ�
PLOOLRQ�PiUWH�~ONH\WLZ�LPNDQL\DWÕQ�EHULZ-�
VKL� MiQHGH� UDZDMODQ۪DQ� PLNURVNRSODU�
�MDUDWWÕ��%XQGD\�PLNURVNRS�]DWWÕĔ�EHWLQGH�
MD\ODVTDQ�DWRPODUGÕ�DQÕT�NȩUVHWHGL�

=DPDQDJȩ\� SiQGH� DWRPODUGÕĔ� ȩOVKHP-
OHUL� KiP� PDVVDVÕQ� DQÕTODZ� XVÕOODUÕ� EDU�� 0iVH�-
OHQ�� HĔ� MHĔLO� DWRP� YRGRURG� DWRPÕ�� 2QÕĔ� PDVVDVÕ�
�0�0000000000000000000000000��73��NJ��(Ĕ�NLVKL�
DWRP� JHOL\� �+H�� HVDSODQDGÕ�� %XO� DWRPQÕĔ� GLDPHWUL�
VKDPD�PHQHQ�0�000000000�8�P��

%XQGD\� VDQODUGÕ� MD]ÕZ� KiP� RTÕZ� TÕ\ÕQ�� VRQÕĔ�
XVKÕQ�RODU�iGHWWH�TROD\OÕ�IRUPDGD�MD]ÕODGÕ��
���73�� Â� �0í27� NJ� KiP� ��8� Â� �0í�0� P�� .ȩS� ۪DQD�
�[LPL\DOÕT� HOHPHQWOHUGLĔ� DWRPODUÕ� JHOL\� DWRPÕQDQ�
M~Gi�~ONHQ��2ODUGDQ�HĔ�~ONHQL� IUDQFL\� �)U�� HOHPHQ-
WLQLĔ�DWRPÕ�HVDSODQDGÕ��2QÕĔ�GLDPHWUL�JHOL\�DWRPÕQÕĔ�
GLDPHWULQHQ�7�PiUWH�~ONHQ�

7~UOL� HOHPHQWOHUGLĔ� DWRPODUÕ� PDVVD� MD۪ÕQDQ� MiQHGH� SDUÕT� TÕODGÕ��$WRPQÕĔ�PDVVDVÕ�ma
EHOJLVL�PHQHQ�EHOJLOHQHGL�KiP�6,��[DOÕT�DUDOÕT�ELUOLNOHU�VLVWHPDVÕ��GD�PDVVD�ELUOLNOHULQ��NJ��
�NȩUVHWLOHGL�

0iVHOHQ��XJOHURG�DWRPÕQÕĔ�PDVVDVÕ��Pa�&�� ������� Â��0í27�NJ��NLVORURG�DWRPÕQÕĔ�PDV-�
VDVÕ�EROVD�Pa�2�� �2�����Â��0í27�NJ��-HUGH�EDU�ERO۪DQ�HĔ�DZÕU�HOHPHQW�XUDQ��8��DWRPÕQÕĔ�
PDVVDVÕ�YRGRURG�DWRPÕQÕĔ�PDVVDVÕQDQ�GHUOLN�237�PiUWH�~ONHQ�

$WRPODUGÕĔ� EXQGD\� NLVKL� PDVVDODUÕQDQ� HVDS-NLWDSODUGD� SD\GDODQÕZ� TROD\VÕ]� ERODGÕ��
%XQQDQ�WÕVTDUÕ��;,;�iVLUGH�DWRP�KiP�PROHNXO\DU�WHRUL\D�UDZDMODQD�EDVOD۪DQ�GiZLUGH�LOLP-
SD]ODU� DWRPODUGÕĔ� KDTÕ\TÕ\� ȩOVKHPOHUL� KiP� PDVVDODUÕ� KDTÕQGD� W~VLQLNNH� L\H� HPHV� HGL��
6RQÕĔ�XVKÕQ�iPHOGH�DWRPODUGÕĔ�KDTÕ\TÕ\�PDVVDODUÕ�RUQÕQD�RODUGÕĔ�VDOÕVWÕUPDOÕ�PiQLVOHUL�TRO-
ODQÕOD� EDVODGÕ��2ODU� iSLZD\Õ� ]DWODUGÕĔ� ELU-ELUL�PHQHQ� UHDNFL\DODUÕQGD�PDVVD�TDWQDVODUÕQDQ�
HVDSODS� VKÕ۪ÕO۪DQ�� ;LPLNOHU� EXO� TDWQDVODU� VD\� NHOHWX۪ÕQ� DWRPODUGÕĔ� PDVVDODUÕQD� SURSRU-
FLRQDO�GHS�VKDPDOD۪DQ��;,;�iVLUGLĔ�EDVODUÕQGD�-�'DOWRQ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ�W~VLQLJLQ�
LOLPJH�NLULWWL��VDOÕVWÕUÕZ�ELUOLJL�VÕSDWÕQGD�HĔ�MHĔLO�DWRP�YRGRURGWÕĔ�PDVVDVÕQ�DOGÕ��

+i]LUJL�ZDTÕWWD�EXQGD\�VDOÕVWÕUÕZ�ELUOLJL�VÕSDWÕQGD�XJOHURG�DWRPÕ�PDVVDVÕQÕĔ����2�EȩOHJL�
TROODQÕODGÕ�KiP�PDVVDQÕĔ�DWRP�ELUOLJL��P�D�E���GHS�DWDODGÕ��2QÕĔ�[DOÕTDUDOÕT�EHOJLOHQLZL�±�u
�LQJOLVVKH�³XQLW´�±�ELUOLN�Vȩ]LQHQ�DOÕQ۪DQ��

Massanıń atom birligi

.UHPQL\�VÕUWÕQÕĔ�
~ONH\WLULOJHQ�V~ZUHWL

7~UOL� HOHPHQWOHUGLĔ� DWRPODUÕ� PDVVD� MD۪ÕQDQ� MiQHGH� SDUÕT� TÕODGÕ��$WRPQÕĔ�PDVVDVÕ�m
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�0DVVDQÕĔ�DWRP�ELUOLJL�XJOHURG�DWRPÕ�PDVVDVÕQÕĔ
���2�EȩOHJLQ�TXUD\GÕ��EXO������Â��0í27�NJ�۪D�WHĔ�

7~UOL� HOHPHQWOHU� DWRPODUÕQÕĔ� RUWDVKD� PDVVDOD-
UÕQ� DWRP� PDVVD� ELUOLJL� PHQHQ� VDOÕVWÕUÕS�� [LPL\DOÕT�
�HOHPHQWOHUGLĔ� VDOÕVWÕUPDOÕ� DWRP�PDVVDODUÕQÕĔ�PiQLVOHUL�
DOÕQDGÕ�

(OHPHQWWLĔ� VDOÕVWÕUPDOÕ� DWRP� PDVVDVÕ� ±� EXO� EHOJLOL�
ELU� [LPL\DOÕT�HOHPHQW�DWRPÕQÕĔ�PDVVDVÕ�XJOHURG�DWRPÕ�
PDVVDVÕQÕĔ����2�EȩOHJLQHQ�QHVKH�PiUWH�~ONHQ�HNHQLQ�
NȩUVHWHWX۪ÕQ�¿]LNDOÕT�VKDPD�

6DOÕVWÕUPDOÕ� DWRP� PDVVDVÕ� $U� EHOJLOHUL� PHQHQ� EHO-
JLOHQHGL� �$�±� LQJOLVVKH� ³DWRPLF´�±�DWRPLN�Vȩ]LQLĔ�ELULQ-
VKL�KiULEL��U�±�LQJOLVVKH�³UHODWLYH´�±�³VDOÕVWÕUPDOÕ´�Vȩ]LQLĔ�
ELULQVKL�KiULEL���

6RQÕĔ�XVKÕQ� ( ) ( )
r

ma X
A X

u
=

EXO�MHUGH�;�±�HOHPHQWLQLĔ�EHOJLVL�
0iVHOHQ��YRGRURGWÕĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ�

( ) ( ) 27

27

1,6735 10 1,008,
1,66 10

a
r

m H kgA H
u kg

−

−

⋅
= = =

⋅

NLVORURGWLNL�� ( ) ( ) 27

27

26,56 10 16
1,66 10

a
r

m O kgA O
u kg

−

−

⋅
= = =

⋅

.ȩULS� WXU۪DQÕĔÕ]GD\�� HOHPHQWWLĔ� VDOÕVWÕUPDOÕ� DWRP�
PDVVDVÕ� EHULOJHQ� HOHPHQW� DWRPÕQÕĔ�PDVVDVÕ�PDVVDQÕĔ�
DWRP�ELUOLJL�u GDQ�QHVKH�PiUWH�~ONHQ�HNHQOLJLQ�NȩUVHWHGL�

'iZLUOLN� NHVWHGH� EDUOÕT� HOHPHQWOHUGLĔ� VDOÕVWÕUPDOÕ�
DWRP�PDVVDODUÕ� NȩUVHWLOJHQ��(VDS-NLWDSODUGD��PiVHOHOHU� VKHVKLZGH� EL]� S~WLQ� VDQODU۪D� WL\-�
NDUODQ۪DQ�EXO�VKDPDODUGDQ�SD\GDODQDPÕ]�

'ÕTTDW��.ȩELQHVH�HOHPHQWWLĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ�iSLZD\ÕODVWÕUÕS�DWRP�PDVVD�GHS�
DWDODGÕ�� %LUDT�� VDOÕVWÕUPDOÕ� DWRP� PDVVD� �PiVHOHQ�� $U�Ɉ��  � ���QL� NLORJUDPPODUGD� EHOJLOH-
QHWX۪ÕQ�DEVRO\XW�PDVVD��Pa�2�� �2�����ā��0í27�NJ��\DNL��Pa�2�� �����PHQHQ�DOPDVWÕUPDZ�
NHUHN��

���$WRPODUGÕĔ�DEVRO\XW�PDVVDODUÕ�EHULOJHQ��PD��
��2��� Â� �0-2�� NJ�� 3�337� Â� �0-22� J�� 3�8�8� Â� �0-23� J��2ODUGÕĔ�

VDOÕVWÕUPDOÕ�DWRP�PDVVDODUÕQ�WDEÕĔ�KiP�[LPL\DOÕT�HOHPHQWOHU-
GL�DQÕTODĔ�

2�� .LVORURG� DWRPÕ� N~NLUW� DWRPÕQDQ�� XJOHURG� DWRPÕ� J~PLV�
DWRPÕQDQ�QHVKH�HVH�MHĔLO"

3��;LPL\DOÕT�HOHPHQWOHUGLĔ�GiZLUOLN�NHVWHVLQHQ�SD\GDODQÕS�
NHOWLULOJHQ�HOHPHQWOHUGLĔ�EHOJLOHULQ�VDOÕVWÕUPDOÕ�DWRP�PDVVDOD-
UÕQÕĔ�DUWÕZ�WiUWLELQH�TDUDS�MD\ODVWÕUÕĔ�

6L��1D��2��1��=Q��%D��3��&O��&D��.��$O��)H��6��+��0J�
��� 'iSWHULĔL]JH� [LPL\DOÕT� HOHPHQWOHUGLĔ� GiZLUOLN� NHVWHVL-

QHQ�SD\GDODQÕS�GyĔJHOHNNH�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ���GHQ�
�0� TD� GH\LQ� ERO۪DQ� [LPL\DOÕT� HOHPHQWOHUGLĔ� EHOJLOHUL� KiP�
VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ�DUWÕS�EDUÕZ�WiUWLELQGH�VDDW�ED۪GDUÕ�ER\ÕQVKD�WROWÕUÕĔ�

8JOHURG�DWRPLQLQJ����2�TLVPL

Tiykarǵı túsinikler
(OHPHQWWLĔ�VDOÕVWÕUPDOÕ�DWRP�

PDVVDVÕ� ±� [LPL\DOÕT� HOHPHQW�
DWRPLQLQJ� PDVVDVÕ� XJOHURG�
DWRPL�PDVVDVÕQÕĔ����2�EyOHJL-
QHQ� QHVKH� UHW� ~ONHQ� HNHQOLJLQ�
NyUVHWHWX۪ÕQ�¿�]LNDOÕT�PX۪GDU�

0DVVDQÕĔ� DWRP� ELUOLJL� XJ-
OHURG� DWRPÕ� PDVVDVÕQÕĔ� ���2�
EyOHJLQ�TXUD\GÕ��EXO�������0í27
NJ�JD�WHĔ��

Atom massası – EHULOJHQ�
HOHPHQW� L]RWRSODUÕQÕQJ�RUWDVKD�
PDVVDVÕ�

Tapsırmalar

Salıstırmalı atom massa

He

H

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



49

79

Аu
Altın

196.967

7iUWLS�VDQÕ�Z

$WRP�PDVVD�A

17

CI
;ORU
3���

29

Cu
0ÕV

�3����

II BAP. 5-TEMA

Izotoplar. Izobarlar. Izotonlar

Úyreniletuǵın túsinikler
��6DOÕVWÕUPDOÕ�DWRP�PDVVD
��,]RWRSODU�
��,]REDUODU
��,]RWRQODU

$WRP� VDQÕ� ±� HOHPHQWWLĔ� GiZLUOLN� NHVWHGHJL� WiUWLS�
VDQÕ� PHQHQ� EHOJLOHQLZVKL� VDQ�� 7iUWLS� VDQÕ� ±� DWRPGD۪Õ�
SURWRQODU�VDQÕ��2O�³=´�KiULEL�PHQHQ�EHOJLOHQHGL�

7DUWLS�VDQÕ��=�� �SURWRQODU�VDQÕ�
6DOÕVWÕUPDOÕ� DWRPOÕT� PDVVD� ±� DWRPGD۪Õ� SURWRQ� KiP�

QH\WURQODUGÕĔ� MÕ\ÕQGÕVÕ�� 2O� ³$´� KiULEL� PHQHQ� EHOJLOHQHGL��
0iVHOHQ�� QDWUL\� TXUDPÕQGD� ��� SURWRQ� KiP� �2� QH\WURQ�
EDU��6ROD\�HWLS��QDWUL\GLĔ� WiUWLS�QRPHUL����JH��VDOÕVWÕUPDOÕ�
DWRPOÕT�PDVVDVÕ�EROVD�23�NH�WHĔ�

6DOÕVWÕUPDOÕ� DWRP�PDVVD� �$� 3URWRQODU� VDQÕ�1H\WURQ-�
ODU�VDQÕ

7iUWLS� VDQÕ� KiP� VDOÕVWÕUPDOÕ� DWRP� PDVVD� iGHWWH�
HOHPHQW�EHOJLVL�PHQHQ�MD]ÕODGÕ�

0ÕVDO�XVKÕQ��XJOHURG��QDWUL\�KiP�N~NLUWNH�WL\LVOL�EHOJLOHU�
KiP�EXO�EHOJLGHQ�SD\GDODQ۪DQ�KDOGD�WȩPHQGHJLVKH�MD]ÕZ�
P~PNLQ�� 23 32 12

11 16 6, ,Na S C .

$WRP�VDQÕ�KiP�VDOÕVWÕUPDOÕ�DWRP�PDVVD

8JOHURGWÕĔ�~VK�L]RWRSÕ�EDU��%LULQVKL�L]R-
WRSWD� �� �� HNLQVKLVLQGH� 7�� ~VKLQVKLVLQGH� 8�
QH\WURQ� EDU�� ,]RWRSODUGÕ� EHOJLOHZGH� HOH-�
PHQW�DWÕQDQ�NH\LQ�DWRP�PDVVDVÕ�VÕ]ÕTVKD�
PHQHQ� MD]ÕODGÕ�� 0iVHOHQ�� DWRP� PDVVD�
VDQODUÕ� �2�� �3� KiP� ��� ERO۪DQ� XJOHURG-
WÕĔ� L]RWRSODUÕQ� VD\NHV� W~UGH�XJOHURG�±��2��
�XJOHURG�±��3�KiP�XJOHURG�±����GHS� MD]ÕZ�
P~PNLQ��8VÕQÕĔ�PHQHQ�ELUJH�RODU� �2&���3&�
KiP���&�W~ULQGH�GH�MD]ÕOÕZÕ�P~PNLQ�

��������������2&�����������������3&����������������������&

;ORUGÕĔ�DWRP�PDVVDVÕ�3�����PÕVWLNL��3���NH�WHĔ��%XO�HNL�
HOHPHQWWLĔ�DWRPODUÕQGD�\DUÕP�SURWRQ�\DPDVD�\DUÕP�
QH\WURQ�EDU�HNHQOLJLQ�DĔODWDGÕPD"

'iZLUOLN� NHVWHGHJL� HOHPHQWOHUGLĔ�
VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕQD�GÕTTDW�SHQHQ�
TDUDVDĔÕ]��RODUGÕĔ�KiPPHVL�GH�S~WLQ�VDQ-
ODU� HPHVOLJLQ� NȩUHVL]�� %XQGD� KiU� ELU� HOH-
PHQWWLĔ� ³NyULPVL]´� DWRPODUÕ� EDU� HNHQOLJLQ�
DĔODWDGÕ��0iVHOHQ��HĔ�iSLZD\Õ�YRGRURGWD�±
ELU�SURWRQ��RQÕĔ�iWLUDSÕQGD�ELU�HOHNWURQ�D\-
ODQDGÕ�� EXO� S~WLQ� DWRPÕ� ERODGÕ�� %LUDT� MiQH�
VRQGD\� YRGRURG� DWRPODUÕ� EDU�� RODUGÕĔ�
\DGURVÕQGD� SURWRQQDQ� WÕVTDUÕ� QH\WURQ� GD�
EDU��%XQGD\�YRGRURG�GH\WHUL\�GHS�DWDODGÕ��
RQÕĔ�DWRPÕ�DZÕUODZ�EROÕS�� YRGRURG� L]RWRSÕ�
HVDSODQDGÕ�
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Tiykarǵı túsinikler
Izotoplar – SURWRQODU� VDQÕ�

ELUGH\�� PDVVDODUÕ� KiU� TÕ\OÕ� �$��
ERO۪DQ�DWRPODU�

 Izobarlar – PDVVDODUÕ�ELUGH\��
�$��KiP�SURWRQODU�VDQÕ�KiU�TÕ\OÕ�
ERO۪DQ�DWRPODU�

 Izotonlar ±� QH\WURQODUÕ� ELU-
GH\� SURWRQODUÕ� KiP� PDVVDODUÕ�
KiU� TÕ\OÕ� ERO۪DQ� DWRPODU� EROÕS�
WDEÕODGÕ�

 Atom massa – EHULOJHQ�
HOH�PHQW� L]RWRSODUÕQÕĔ� RUWDVKD��
PDVVDVÕ�

(OHPHQW� L]RWRSODUÕ� WiEL\DWWD� WHĔ� EȩOLVWLULOJHQ� KDOGD�
XVKÕUDPD\GÕ�� %HULOJHQ� HOHPHQW� L]RWRSODUÕ� DUDVÕQGD� ED]Õ�
ELUHZOHUL�NȩELUHN��EDVTDODUÕ�EROVD�D]�PX۪GDUGD�XVKÕUD\-
GÕ��8JOHURGWÕĔ� ~VK� L]RWRSODUÕ� DUDVÕQGD��PiVHOHQ�� �2&�HĔ�
NHĔ�WDUTDO۪DQ��9RGRURGWÕĔ�~VK�L]RWRSODUÕ�DUDVÕQGD�SURWL\�
HĔ�NHĔ�WDUTDO۪DQ��,WLEDU�EHULĔ��HOHNWURQODU�[LPL\DOÕT�TiVL-
\HWOHU�XVKÕQ�MXZDSNHU�ERO۪DQÕ�VHEHSOL��HOHPHQWWLĔ�L]RWRS-
ODUÕ�ELU�TÕ\OÕ�[LPL\DOÕT�TiVL\HWOHUJH�L\H��%LUDT�RODU�WÕ۪Õ]OÕT�
VÕ\DTOÕ�¿]LNDOÕT�TiVL\HWOHUGH�SDUÕT�TÕODGÕ�

;ORUGÕĔ�HNL�L]RWRSÕ�WiEL\DWWD�KiU�W~UOL�SURFHQWOHUGH�EDU��
DWRPODUGÕĔ�7����� 35&O�YD�2����� 37&O��6ROD\�HWLS��[ORUGÕĔ�
DWRP� PDVVDVÕ� HNL� L]RWRSWÕĔ� RUWDVKD� PDVVDVÕ� VÕSDWÕQGD�
HVDSODS�WDEÕODGÕ�

;ORUGÕĔ�RUWDVKD�DWRP�PDVVDVÕ� ������������������������������� ��0�7��[�3������0�2��[�37�� �3���
$WRP�PDVVDODUÕ�iGHWWH�ELUOLNVL]�EHULOHGL�

,]REDUODU�±�PDVVDODUÕ�ELU�TÕ\OÕ��$��KiP�
SURWRQODU�VDQÕ�KiU�TÕ\OÕ�ERO۪DQ�DWRPODU��
0iVHOHQ�
 40K 40&D
�$� ��0�$� ��0
�=� ����=� �20

2ODU� KiU� W~UOL� [LPL\DOÕT� HOHPHQWOHUGLĔ�
DWRPODUÕ��ELUDT�RODU�ELU�TÕ\OÕ�PDVVD۪D�L\H�

,]RWRQODU�ELU�TÕ\OÕ�PX۪GDUGD۪Õ�QH\WURQ-
ODU۪D��ELUDT�KiU�W~UOL�PX۪GDUGD۪Õ�SURWRQODU�
KiP�PDVVD�ODU۪D�L\H�DWRPODU��2ODU�KiU�W~UOL�
[LPL\DOÕT�HOHPHQWOHUGLĔ�DWRPODUÕ��0iVHOHQ�
�$� �37&,�$� �40&D
�=� ��7�=� �20
�Q� �20�Q� �20
,]RWRQODU�KiU� W~UOL� [LPL\DOÕT�KiP�¿�]LNDOÕT�

TiVL\HWOHUJH�L\H�

(75 x 35) + (25 x 37)
              (100)

Tapsırmalar

���'�� ,��0HQGHOHHY� [LPL\DOÕT� HOHPHQWOHU� NHVWHVLQH�TDUDS�DWRPODUÕ� WȩPHQGHJLVKH�G~]LOJHQ�HOH-
PHQWOHU�DWODUÕQ�MD]ÕĔ�

$����SURWRQ����QH\WURQ����HOHNWURQ��-------------------------
%���2�SURWRQ���2�QH\WURQ���2�HOHNWURQ��--------------------�
&�����SURWRQ��8��QH\WURQ�����HOHNWURQ��--------------------
2��.HVWHGH�KiULSOHU�PHQHQ�NȩUVHWLOJHQ�QHVKH� W~UOL�HOHPHQWOHU�NHOWLULOJHQ"�2ODUGDQ�TD\VÕ�ELUL�ELU�

TÕ\OÕ�HOHPHQWWLĔ�L]RWRSODUÕ�HVDSODQDGÕ"

(OHPHQW (OHNWURQODU�VDQÕ 3URWRQODU�VDQÕ 1H\WURQODU�VDQÕ
A 5 5 �
B �� �� 20
& 5 5 5
' 35 35 44
E 35 35 ��

3��.LVORURGWÕĔ�EDUOÕT�DWRPODUÕ�ELU�TÕ\OÕ�PDVVD۪D�L\H��%XO�VÕSDWODPD�GXUÕVSD"
���.LVKL�NLVORURG�DWRPODUÕQ�SD\GD�HWLZ�XVKÕQ�NLVORURG�DWRPÕQ�HNLJH�EȩOLZ�P~PNLQEH"
���0ÕV�DWRPÕ�EȩOLQHGLPH"�(JHU�RO�EȩOLQHWX۪ÕQ�EROVD��PÕV�DWRPÕQGD۪Õ�NLVKL�EȩOHNVKHOHU�TDQGD\�

DWDODGÕ"
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�8�2-MÕOÕ� (GYDUG� )UDQNOHQG� DWRP� PD-
WHUL\DQÕĔ� EDVTD� EȩOHNVKHOHUL� PHQHQ� SD\GD�
HWHWX۪ÕQ� [LPL\DOÕT� ED\ODQÕVODU� EDU� HNHQOL-
JLQ� EROMDGÕ�� )UDQNOHQG� NH\LQLUHN� ³YDOHQWOLN´�
GHS� DWDO۪DQ� DWDPDQÕ� W~VLQGLULZ� XVKÕQ� ³ED\-
ODQÕVWÕUÕZVKÕ�N~VK´�WHUPLQLQ�TROODQ۪DQ�

II BAP. 6-TEMA

Ximiyalıq formula. Valentlik

Úyreniletuǵın túsinikler
��;LPL\DOÕT�IRUPXOD
��9DOHQWOLN�
��,QGHNV

;LPL\DOÕT� IRUPXOD� ±� ELULNSH� TXUDPÕQGD۪Õ� HOHPHQWOHUGL�
KiP�RODUGÕĔ�TDWQDVODUÕQ�NȩUVHWLZ�XVKÕQ�TROODQÕODWX۪ÕQ�[LPL-
\DOÕT�EHOJLOHU�WRSODPÕ��;LPL\DOÕT�IRUPXODODUGÕ�MD]ÕZGÕĔ�EHOJLOL�
XVÕOODUÕ�KiP�TD۪Õ\GDODUÕ�EDU��;LPL\DOÕT� IRUPXODODUGÕ� MD]ÕZGÕ�
ELOLZ� XVKÕQ� [LPL\DOÕT� HOHPHQWOHU� KiP� RODUGÕĔ� EHOJLOHULQ�
\DGODS� DOÕZ� NHUHN�� 6L]� \DGOD\� DOPD\WX۪ÕQ� EHOJLOHUGL� EROVD�
GiZLUOLN�NHVWHGHQ�WDEÕZÕĔÕ]�P~PNLQ�

0ROHNXODODU� SD\GD� EROÕZÕQGD� DWRPODU� WRVDWWDQ� HPHV��
EDONLP�DUQDZOÕ�[LPL\DOÕT�ED\ODQÕVODU�DUTDOÕ�EHOJLOL�ELU�L]EH-L]-
OLNWH�ED\ODQÕVDGÕ��+iU�ELU�DWRP�WHN�۪DQD�EHOJLOL�PX۪GDUGD۪Õ�
EXQGD\�ED\ODQÕVODUGÕ�SD\GD�HWLZL�P~PNLQ��;,;�iVLUGH�DOÕP-
ODU�KiU�W~UOL�HOHPHQWOHUGLĔ�DWRPODUÕ�EDVTD�DWRPODUGÕ�ȩ]OHULQH�
ELULNWLULZ�TDELOL\HWLQH�L\H�HNHQOLJLQ�DQÕTODGÕ�

9DOHQWOLN� ±� EHOJLOL� ELU� HOHPHQW� DWRPÕQÕĔ� EDVTD� HOHPHQW�
DWRPODUÕQÕĔ�DQÕT�VDQÕQ�ELULNWLULS�DOÕZ�LPNDQL\DWÕ�

Tariyxıy esletpe 

%XO�VXZGÕĔ�grafik formulaVÕ�

)RUPXODGDQ� NLVORURG� DWRPÕQÕĔ� PROHNX-
ODGD۪Õ�HNL�YRGRURG�DWRPÕQD�ED\ODQÕVTDQÕQ��
YRGRURG� DWRPODUÕ� EROVD� ED\ODQÕVSD۪DQÕQ�
NȩULZ� P~PNLQ�� .LVORURG� DWRPÕ� HNL� ED\-
ODQÕV� SD\GD� HWHGL�� 6RQÕĔ� XVKÕQ� NLVORURG-
WÕĔ� YDOHQWOLJL� HNL�� YRGRURG� DWRPODUÕ� EROVD�
ELUHZGHQ�ED\ODQÕVTDQÕ�XVKÕQ�YDOHQWOLJL�ELU�
GHS� EHOJLOHQHGL�� 'HPHN�� VXZ�PROHNXODVÕ�
HNL�YRGRURG��+��KiP�ELU�NLVORURG��2��DWRP-
ODUÕQDQ�TXUDO۪DQ�

8VÕ�IRUPXODQL molekulyar�W~UGH�MD]DPÕ]�
H2O

9RGRURG�[LPL\DOÕT�EHOJLVLQLĔ�WȩPHQJL�RĔ�
WiUHSLQGH� WXU۪DQ� 2� VDQÕ indeks� GHS� DWD-
ODGÕ�KiP�VXZ�TXUDPÕQGD۪Õ�YRGRURG�DWRP-
ODUÕ�VDQÕQ�NȩUVHWHGL�
9RGRURG� DWRPÕ� KHVK� TDVKDQ� ELUHZGHQ�

DUWÕT� EDVTD� HOHPHQW� DWRPÕQ� ELULNWLULS� DO-
PD\GÕ�� 6RQÕĔ� XVKÕQ� YRGRURGWÕĔ� YDOHQWOLJL�
EDVTD� HOHPHQWOHU� YDOHQWOLJLQ� EHOJLOHZGH�
ȩOVKHP�ELUOLJL�VÕSDWÕQGD�TDEÕO�HWLOJHQ�

Tiykarǵı túsinikler 
Valentlik�±�HOHPHQWWLĔ�iK-

PL\HWOL�PX۪GDU�VÕSDWODPDVÕ�
Ximiyalıq formula� ±� ]DW�

TXUDPÕQÕĔ�[LPL\DOÕT�EHOJLOHU�
KiP� ]iU~U� EROVD�� LQGHNVOHU�
MiUGHPLQGH�DĔODWÕOÕZÕ�

Indeks� ±� IRUPXODGD� DĔOD�-
WÕO�۪ DQ� ]DW� TXUDPÕQGD۪Õ� HOH-
PHQW�DWRPODUÕ�VDQÕ�

O

H        H
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;LPL\DOÕT�HOHPHQWOHUGLĔ�[LPL\DOÕT�EHOJLVL�TRVÕOÕS�MD]ÕODGÕ�±�&O2��
2ODUGÕĔ�~VWLQH�YDOHQWOLJL�ULP�VDQODUÕQGD�MD]ÕODGÕ�±

(NL�HOHPHQW�YDOHQWOLJL�XVKÕQ�HĔ�NLVKL�XOÕZPD�HVHOL�WDEÕODGÕ�±�9,,�ā�,,� ���

(Ĕ�NLVKL�XOÕZPD�HVHOL�KiU�ELU�HOHPHQW�YDOHQWOLJLQH�EȩOLQHGL�KiP�LQGHNV�WDEÕODGÕ�±

;LPL\DOÕT�HOHPHQWOHUGLĔ�[LPL\DOÕT�EHOJLVL�WȩPHQLQH�LQGHNV�MD]ÕODGÕ�±�&O2O7
�HJHU�QiWL\MH�³�´�EROVD��MD]ÕOPD\GÕ��
Jáne bir mısal. .UHPQL\GLĔ�YDOHQWOLJL�,9��D]RW�,,,�EROVD��ELULNSH�IRUPXODVÕQ�WȩPHQGHJLVKH�

G~]HPL]�
���%LU-ELULQLĔ�TDVÕQGD۪Õ�HOHPHQWOHUGLĔ�EHOJLOHULQ�MD]DPÕ]��6L1

,9�,,,
2��2ODUGÕĔ�~VWLQH�YDOHQWOLJL�ULP�VDQODUÕQGD�MD]ÕODGÕ�±�6L1
3��.H\LQ�HNL�HOHPHQWWLĔ�YDOHQWOLJL�XVKÕQ�HĔ�NLVKL�XOÕZPD�HVHOLQL�WDZDPÕ]��,9�ā�,,,� �2�
���+iU�ELU�HOHPHQWWLĔ�LQGHNVOHULQ�DQÕTOD\PÕ]�� 6L�±��2���,9� �3
�������������������������������������������������������������������������1�±�2���,,,� ��
%LULNSH�IRUPXODVÕQ�MD]DPÕ]��6L3N4.

9,,�YDOHQWOL�PDUJDQHF�HOHPHQ-
WLQLĔ� NLVORURG� SHQHQ� ELULNSHVLQLĔ�
[LPL\DOÕT�IRUPXODVÕQ�G~]HPL]��

9,, II

0Q�2�ĺ�0Q2O7

$\ÕUÕP�HOHPHQWOHUGLĔ� MRTDUÕ�YDOHQWOLJL� WL\NDUÕQGD۪Õ�
IRUPXOD�WȩPHQGHJLVKH�G~]LOHGL�

9DOHQWOLN� IRUPXODVÕQ� G~]LZGH� DOÕQ۪DQ� LQGHNVOHU�
PLQLPDO� S~WLQ� VDQODU۪D� NHPH\WWLULOLS�� ]DWWÕĔ� iSLZD\Õ�
IRUPXODVÕQ�DOÕZ�P~PNLQ��9,�KiP�,,�QL�HĔ�~ONHQ�EȩOLZ-
VKLJH�±�2�JH�EȩOLZ�DUTDOÕ�DOÕQDGÕ���

9, II

�������������������6�2�ĺ�62O��ĺ�623

7XUDTOÕ�YDOHQWOLNNH�L\H�
HOHPHQWOHU

Ï]JHULZVKHĔ�YDOHQWOLNNH�
L\H�HOHPHQWOHU

(OHPHQW 9DOHQWOLN (OHPHQW 9DOHQWOLN
+��/L��1D��.��) I S ,,��,9��9,
2��0J��&D��%D��
=Q

II N ,��,,��,,,��,9

$O��% III 3 ,,,��9
)H ,,��,,,
&X ,��,,
&��6L ,,��,9
&O��%U��- ,��,,,��9��9,,

(JHU�ELU�HPHV��ELU�QHVKH�PROHNXODODU�\DPDVD�DWRPODUGÕ�EHOJLOHZ�NHUHN�EROVD��[LPL\DOÕT�
IRUPXODGD�[LPL\DOÕT�EHOJLGHQ�DOGÕQ�NRHႈ��FLHQW�GHS�DWDODWX۪ÕQ�WL\LVOL�VDQ�TR\ÕODGÕ��0iVHOHQ��
~VK� VXZ�PROHNXODVÕ� 3+22��EHV� WHPLU� DWRPÕ� ±� �)H��;LPL\DOÕT� IRUPXODODUGD۪Õ� LQGHNV�KiP�
NRHႈ��FLHQW���JH�WHĔ�EROVD��[LPL\DOÕT�EHOJLOHU�KiP�IRUPXODODUGDQ�DOGÕQ���MD]ÕOPD\GÕ�

Elementler valentligi boyınsha formula dúziw

(JHU� HOHPHQW� DWRPÕ� ELU� YRGRURG�
DWRPÕQ�ELULNWLUVH��GHPHN��RQÕĔ�YDOHQW-
OLJL���JH�WHĔ�\DNL�RO�,�YDOHQWOL�HVDSODQ-�
DGÕ��(NL� YRGRURG�DWRPÕQ�ELULNWLUVH�� ,,�
YDOHQWOL�� ~VK� YRGRURG� DWRPÕQ� ELULN-
WLUVH��,,,�YDOHQWOL�HVDSODQDGÕ��0iVHOHQ��
+&O�ELULNSHVLQGH�[ORU�±�,�YDOHQWOL��+2O
GD�NLVORURG�,,�YDOHQWOL��1+3WD�D]RW�±�,,,�
YDOHQWOL��

$\ÕUÕP� HOHPHQWOHU� ȩ]JHUPHV�
�YD�OHQWOLNNH��D\ÕUÕPODUÕ�EROVD�ȩ]JHULZ-
VKHĔ�YDOHQWOLNNH�L\H�

9,,�,,
&O2

�����,,� �7
�����9,,� �2
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=DWWÕĔ�VKDU�WiUL]OL�PRGHOL =DWWÕĔ�[LPL\DOÕT�
IRUPXODVÕ

H2

H2O

O2

&22

Ximiyalıq formula túrleri

=DWWÕĔ�molekulyar formulası PROHNXOD�TXUDPÕQ�NȩUVHWHGL��0iVHOHQ��YRGRURG��+2���[ORU�
�&O2���YRGRURG�[ORULG��+&O���XJOHURG��,9�-RNVLG��&22���HWDQ��&2H����VXZ��+22��VÕ\DTOÕ�

=DWWÕĔ� dúzilis yamasa grafikalıq formulası� PROHNXODGD� DWRPODUGÕĔ� MD\ODVÕZÕQ�
NȩUVHWHGL�� 2QGD۪Õ� KiU� ELU� VÕ]ÕTVKD� HOHPHQWWLĔ� YDOHQWOLJL� \DNL� HOHNWURQODU� MXSOÕ۪ÕQ� ELOGLUHGL��
0iVHOHQ�

=DWWÕ� elektron formula� DUTDOÕ� GD� NȩUVHWLZ� P~PNLQ�� (OHNWURQ� IRUPXOD� PROHNXODGD۪Õ�
ED\ODQÕVODUGÕ�V[HPD�PHQHQ�NȩUVHWHGL��0iVHOHQ��

���(OHPHQWOHUGLĔ�YDOHQWOLNOHULQHQ�SD\GDODQÕS��ELULNSHOHUGLĔ�IRUPXODVÕQ�MD]ÕĔ�
� $��NDOL\�PHQHQ�IWRU�� � %��NLVORURG�SHQHQ�PDJQL\�
� &��YRGRURG�SHQHQ�NDOFL\�� '��IWRU�PHQHQ�DO\XPLQL\�� (��NLVORURG�SHQHQ�DO\XPLQL\�
2��%LULNSHOHUGLĔ�JUD¿NDOÕT�IRUPXODODUÕQ�G~]LĔ�KiP�KiU�ELU�DWRPQÕĔ�YDOHQWOLJLQ�DQÕTODĔ��
� $��+&O��� � � %��%H&O2��
� &��$O%U3��� � � '��3+3��� � � (��7L&�

3��7ȩPHQGHJL�ELULNSHOHUGLĔ�PROHNXO\DU�IRUPXODODUÕQ�MD]ÕĔ�

Tapsırmalar

3&X&,2     2O3     5AI   2O          O2              3O2

��������.RHႈ��FLHQW

2�DWRP�NLVORURG� ��PROHNXOD�NLVORURG� 3�PROHNXOD�NLVORURG�

$\ÕUÕP�HOHPHQWOHU�PROHNXODODU�W~ULQGH�ERODGÕ��
H2��12��22��)2��&O2��%U2��-2.

�����LQGHNV←

������LQGHNV←

�����LQGHNV←

�LQGHNV
←
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II BAP. 7-TEMA

Molekula. Salıstırmalı molekulyar massa

Úyreniletuǵın túsinikler
��0ROHNXOD
��6DOÕVWÕUPD�PROHNXO\DU�PDVVD

���7-MÕOGD� IUDQFX]�
DOÕPÕ� 3�� *DVVHQGL�
DWRPODUGÕ� NLVKL� WRSDU-
ODU۪D� ELUOHVWLULZGL�� EXO�
WRSDUODUGÕ�“molekula”
�ODWÕQVKD� PROHV-PDV-
VD�� GHS� DWDZGÕ� XVÕQ-�
۪DQ�

9RGRURG�
PROHNXODVÕ

*O\XNR]D�
PROHNXODVÕ

Molekula ±�KiU�TDQGD\�TXUDPDOÕ�]DWWÕĔ�HĔ�
NLVKL�EȩOHNVKHVL��2O�ELU�TÕ\OÕ�\DPDVD�KiU�W~UOL�
DWRPODUGDQ�LEDUDW�EROÕZÕ�P~PNLQ��0iVH�OHQ��
YRGRURG� JD]Õ� PROHNXODODUÕQGD� HNL� YRGRURG�
DWRPÕ��JO\XNR]D�PROHNXODVÕQGD��M~]LP�TDQWÕ��
2�� DWRP� ±� KiU� ELULQGH� �2� YRGRURG� DWRPÕ���
��XJOHURG�KiP�NLVORURG�DWRPODUÕ�EDU�

%RWDQLN� DOÕP� 5�� %UDXQ� �827-MÕOGD
WRVDWWDQ� PROHNXODODUGÕĔ� VKHNVL]� KiUH-
NH�WLQ� DQÕT� NȩUVHWLZVKL� M~Gi� iKPL\HW-
OL� DVKÕOÕZ� TÕOGÕ�� 2O� ȩVLPOLNWLĔ� VKDĔODUÕQ�
PLNURVNRS� DVWÕQGD� NȩULZ� XVKÕQ�
VKDĔ�ODU۪D� VXZ� WDPÕ]ÕS�� DUDODVWÕUÕS�
PLNURVNRS� DVWÕQD� TR\GÕ�� 2NXO\DUGDQ�
TDUDS�� VKDĔQÕĔ� KiUHNHWOHQLS� DWÕU۪DQÕQ�
KiP� RQÕĔ� KiUHNHWLQ� TiOHJHQ� ZDTÕWWD�
J~]HWLZ�P~PNLQOLJLQ�NȩUGL��.LVKL�EȩOHN-
VKHOHUGLĔ�EXO�KiUHNHWL�NH\LQVKHOOL�“Braun háreketi”�GHS�DWDOGÕ��

$OÕPODU� PLNURVNRS� DVWÕQGD� NȩUJHQ� J~O� VKDĔODUÕQÕĔ� KiUHNHWLQ� PROHNXODODUGÕĔ� NȩULQEHV�
KiUHNHWL�GHS�W~VLQGLUGL��.ȩULQEHV�VXZ�PROHNXODODUÕ�WiUWLSVL]�KiUHNHWOHQLS��MHĔLO�J~O�VKDĔODUÕQ�
L\WHUHGL�KiP�RODUGÕ�KiUHNHWNH�NHOWLUHGL�

0ROHNXODODUGÕĔ� KiUHNHWLQ� GLႇ�X]L\D� TXEÕOÕVÕ� GD� WDVWÕ\ÕTOD\GÕ� �ODWÕQVKD� ³GLႇ�XVLR´� ±� WDUTD-
OÕZ��� %XO� KiUHNHWOHQLZVKL� ELU� ]DWWÕĔ� PROHNXODODUÕ� EDVTD� ]DWWÕĔ� PROHNXODODUÕ� DUDVÕQD� NLULS�
EDUÕZÕ�PHQHQ�ED\ODQÕVOÕ��0iVHOHQ��L\LVWLĔ�KDZDGD�WDUTDOÕZÕ��TDQWWÕĔ�VXZGD�HULZL�KiP�EDVTD�
XVÕ۪DQ�XTVDV�TXEÕOÕVODU�GLႇ�X]L\D۪D�PÕVDO�ERODGÕ��7HPSHUDWXUD�DUWÕZÕ�PHQHQ�GLႇ�X]L\D�WH]LUHN�
M~]�EHUHGL��VHEHEL�EXQGD\�MD۪GD\GD�PROHNXODODU�WH]LUHN�KiUHNHWOHQH�EDVOD\GÕ�

.

.~QGHOLNOL�WXUPÕVWD۪Õ�GLႇ�X]L\D�TXEÕOÕVÕQD�PÕVDOODU

Tiykarǵı túsinikler 
Molekula ±� y]� DUD� ED\-

ODQÕVTDQ� DWRPODU� JUXS-
SDVÕQDQ� WXUDWX۪ÕQ� EyOHN-
VKH�
=DWWÕĔ� salıstırmalı mo-

lekulyar massası ±� ]DW�
PROHNXODVÕ� �PDVVDVÕQÕĔ�
�XJOHURG�±��2�DWRPÕ�PDVVD-
VÕQÕĔ�����2�EyOHJLQH�VDOÕVWÕU-�
۪DQGD�QHVKH�PiUWH�~ONHQOL-
JLQ�NyUVHWLZVKL�PiQLVL�EROÕS�
WDEÕODGÕ�

*O\XNR]D�

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



55

$OPD�-HU�VKDUÕQDQ�TDQVKD�NLVKL�EROVD��
PROHNXOD�DOPDGDQ�VRQVKHOOL�NLVKL�ERODGÕ�

;LPL\DOÕT� UHDNFL\DODUGD� PROHNXODODU�
DWRPODU۪D� WDUTDODGÕ� \DNL� DWRPODUGDQ� LEDUDW�
TXUDPÕQ�ȩ]JHUWHGL�

$WRPODU� EROVD� [LPL\DOÕT� UHDNFL\DODUGD�
GHUOLN� ȩ]JHULVVL]� TDODGÕ�� $WRPODUGDQ� PROH-
NXODODU�SD\GD�ERODGÕ�

;LPL\DOÕT� UHDNFL\D� �ȩ]JHULV�� ±� DWRP-
ODU� KiUHNHWLQLĔ� ȩ]LQH� WiQ� W~UL�� %XO�PDWHUL\D�
KiUHNHWLQLĔ�[LPL\DOÕT�IRUPDVÕ�HVDSODQDGÕ�

Salıstırmalı molekulyar massa 

$WRPODU� VÕ\DTOÕ� PROHNXODODUGÕĔ� GD� DEVRO\XW� PDVVDODUÕ� M~GD� NLVKL� VDQODUGD� DĔODWÕODGÕ��
0iVHOHQ�� VXZGÕĔ� ELU�PROHNXODVÕ�PDVVDVÕ� 2����ā�0-27� NJ� GÕ� TXUD\GÕ� KiP� EXO� VÕ\DTOÕ� NLVKL�
VDQODU�PHQHQ�HVDSODZ�ȩ]LQH� WiQ� TÕ\ÕQVKÕOÕTODU� NHOWLULS� VKÕ۪DUDGÕ��6RQÕĔ� XVKÕQ� VDOÕVWÕUPDOÕ�
¿]LNDOÕT�VKDPD�ERO۪DQ�±�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVD�±�0U�GHQ�SD\GDODQÕZ�PDTVHWNH�PX-
ZDSÕT�

6DOÕVWÕUPDOÕ�PROHNXO\DU�PDVVD�PROHNXODQÕ�TXUD\WX۪ÕQ�DWRPODUGÕĔ�VDOÕVWÕUPDOÕ�DWRP�PDV-
VDODUÕ�MÕ\ÕQGÕVÕQD�WHĔ�ERODGÕ��

MU (H22�� �2⋅AU��+����$U��2�� �2�⋅ ������� ��8�0U��&22� �$U�&����2⋅AU�2�� ��2���2�⋅ ��� ���
                          H22�����������������������������������������������������������������������&22

6XOIDW�NLVORWD�+2SO4�WLĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕ�
MU (H2SO4�� �2�⋅ AU��+����$U��6������⋅ AU��2�� �2�⋅�����32���2�⋅���� ��8

6DOÕVWÕUPDOÕ�PROHNXO\DU�PDVVD�VDOÕVWÕUPDOÕ�DWRP�PDVVDODUÕ�VÕ\DTOÕ�ȩOVKHPVL]�VKDPD��0U
PiQLVL�EHULOJHQ�]DW�PROHNXODVÕQÕĔ�PDVVDVÕ�DWRP�PDVVD�ELUOLJL�±�u GDQ�QHVKH�PiUWH�~ONHQ�
HNHQOLJLQ�NȩUVHWHGL��0ÕVDO�XVKÕQ��HJHU�0U (H22�� ��8�EROVD��EXO�+22�PROHNXODVÕQÕĔ�PDVVDVÕ�
ELUOLJLQHQ��8�PiUWH�~ONHQ�HNHQLQ�DĔODWDGÕ��8VÕ۪DQ�WL\NDUODQÕS��+2SO4�PROHNXODVÕQÕĔ�PDVVDVÕ
PDVVD�DWRP�ELUOLJLQHQ��8�PiUWH�~ONHQ�

���1LWUDW�NLVORWD�TXUDPÕQGD�ELU�YRGRURG�DWRPÕ��ELU�D]RW�DWRPÕ�KiP�~VK�NLVORURG�DWRPÕ�EDU��%XO�
�]DWWÕĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕQ�WDEÕĔ�

2��7ȩPHQGHJL�]DWODUGDQ�TD\VÕ�ELULQLĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕ��00�JH�WHĔ"

H3324��&D&23��1D&O��122

3��1H�XVKÕQ�VDOÕVWÕUPDOÕ�DWRP�PDVVD�KiP�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDQÕĔ�ELUOLJL�MRT"

Tapsırmalar
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II BAP. 8-TEMA

Ápiwayı hám quramalı zatlar

Úyreniletuǵın túsinikler
��ÈSLZD\Õ�]DW
��4XUDPDOÕ�]DW

(OHPHQW�ELU�TÕ\OÕ�DWRPODUGDQ� LEDUDW�ERODGÕ��$WRP�±�[LPL\DOÕT�HOHPHQWWLĔ�HĔ�NLVKL�EȩOHN-�
VKHVL�

ÈSLZD\Õ�]DWODU�ELU�TÕ\OÕ�HOHPHQW�DWRPODUÕQDQ�TXUDO۪DQ�EROÕS��RODU�KiU�W~UOL�DJUHJDW�MD۪GD\-
GD�XVKÕUD\GÕ��0iVHOHQ��[DQD�WHPSHUDWXUDVÕQGD�EURP�KiP�VÕQDS�±�VX\ÕT��YRGRURG��NLVORURG��
D]RW��[ORU��JHOL\�±�JD]��WHPLU��XJOHURG��N~NLUW��PDJQL\��NDOFL\��WHPLU�±�TDWWÕ�KDOGD�ERODGÕ�

;LPL\DOÕT� HOHPHQWOHU� iSLZD\Õ� ]DWODUGÕ� SD\-
GD� HWHGL�� (OHPHQWOHUGLĔ� DWODUÕ� KiP� RODU� SD\GD�
HWHWX۪ÕQ�iSLZD\Õ� ]DWODU� GHUOLN� KiU�GD\ÕP�ELU-ELULQH�
VD\�NHOHGL��VRQÕĔ�XVKÕQ�RODUGÕ�PiQLVL�PHQHQ�SDUÕT-�
ODZ�NHUHN�

���.LVORURG�SURELUND۪D�MÕ\QDOGÕ�±�EXQGD�NLVORURG�
iSLZD\Õ�]DW�

2�� 6XZ�PROHNXODVÕQÕĔ� TXUDPÕQGD� NLVORURG� EDU�
±� EXO� MD۪GD\GD� [LPL\DOÕT� HOHPHQW� KDTTÕQGD� Vȩ]�
HWLOGL�

%LU�[LPL\DOÕT�HOHPHQW�DOORWURSL\DOÕT��PRGL¿NDFL\D��
GHS� DWDODWX۪ÕQ� ELU� QHVKH� W~UGHJL� iSLZD\Õ� ]DW-
ODUGÕ�DOORWURSL\D�� SD\GD� HWLZL� P~PNLQ�� 7~UOL�
�DOORWURSL\DOÕT�ȩ]JHULVOHU�ELU-ELULQH�ȩWLZL�P~PNLQ��

7iEL\DWWD�NLVORURGWDQ�R]RQ�
SD\GD�EROÕZÕ

�����%URP �6ÕQDS������������������������*HOL\�������������������������.LVORURG

���0DJQL\�������������������������������������.DOFL\�������������������������������������7HPLU

Jazıp atırǵan ruchkańızdı tayarlawda qanday 
ximiyalıq elementler qollanılǵan dep oylaysız? 

Ápiwayı zatlar

Element
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Uglerod modifikaciyaları:

���������������������������������*UD¿�W������������������$PRUI�NȩPLU������������$OPD]�

Fosfor modifikaciyaları:

$T�IRVIRU����������������4Õ]ÕO�IRVIRU��������������������4DUD�IRVIRU������������������0HWDOO�IRVIRU

Kúkirt modifikaciyaları:

���������������5RPELN�N~NLUW������������������������������3ODVWLN�N~NLUW������������������0RQRNOLQLN�N~NLUW

+iU�W~UOL�HOHPHQW�DWRPODUÕQDQ�TXUDO۪DQ�]DWODU�TXUDPDOÕ�]DWODU�GHS�DWDODGÕ�
4XUDPDOÕ�]DW�TXUDPÕQGD�EHOJLOL�TDWQDVWD�HNL�\DPDVD�RQQDQ�DUWÕT�HOHPHQWOHU�EDU�ERODGÕ��

0iVHOHQ��VXZ��+22��HNL�HOHPHQWWHQ�TXUDO۪DQ�ELULNSH��2���TDWQDVWD�ELULNNHQ�
+DZD�RUWDOÕ۪ÕQGD�XJOHURG�NLVORURGWD�MDQÕS��ELU�JD]�±�NDUERQDW�DQJLGULGWL�SD\GD�HWHGL��.DU-

ERQDW�DQJLGULG�W~UOL�HOHPHQW�DWRPODUÕQDQ�G~]LOJHQ�KiP�VRQÕĔ�XVKÕQ�TXUDPDOÕ�]DWODU۪D�NLUHGL��
4XUDPDOÕ�]DWODUGÕĔ�VDQÕ�ELU�QHVKH�PLOOLRQQDQ�DUWÕT��2ODU�RUJDQLNDOÕT�KiP�DQRUJDQLNDOÕT�GHS�
DWDOÕZVKÕ�2�NODVWÕ�TXUD\GÕ�

7DUTDOÕZ� SURFHVL� DUTDOÕ� ]DWWÕĔ� TXUDPÕQ� WHNVHULZ analiz� GHS� DWDODGÕ�� %LULNSHOHU� TXUDPÕ�
DQDOL]�MROÕ�PHQHQ�DQÕTODQDGÕ�

=DWWÕĔ�SD\GD�EROÕZ�SURFHVL sintez�GHS�DWDODGÕ�
%LULNSH�TDQGD\�TXUDPQDQ�G~]LOJHQOLJLQ�DQÕTODZ sıpat analizi GHS�DWDODGÕ��%LULNSH�TDQ-

GD\�TXUDP�EyOHNOHUGHQ�LEDUDW�HNHQOLJLQ�DQÕTODZ�muǵdar analizi�GHS�DWDODGÕ�

Quramalı zatlar

Tiykarǵı túsinikler 
Ápiwayı zatlar ±�ELU�TÕ\OÕ�HOHPHQW�DWRPODUÕQDQ�TXUDO۪DQ�]DWODU�
Quramalı zatlar�±�KiU�W~UOL�HOHPHQW�DWRPODUÕQDQ�TXUDO۪DQ�]DWODU�
Allotropiya ±�ELU�[LPL\DOÕT�HOHPHQWWLĔ�ELU�QHVKH�iSLZD\Õ�]DW�SD\GD�HWLZ�TXEÕOÕVÕ�
Allotropiyalıq modifikaciya ±� ELU� HOHPHQWWLĔ� ELU-ELULQHQ� ¿]LNDOÕT� KiP� [LPL\DOÕT� TiVL\HWOHUL�

PHQHQ�SDUÕT�TÕOÕZVKÕ�IRUPD�ȩ]JHVKHOLNOHUL.

.LVORURG� KiP� [ORU� PROHNXODODUÕ� VXZ� KiP� NDUERQDW� DQJLGULG� PROHNXODODUÕQDQ� TDQGD\�
SDUÕT�TÕODGÕ"�O2 hám Cl2, H2O hám CO2
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Tájiriybe. 6~WNH�VXZ�TRVÕO۪DQÕQ�DQÕTODZ
Kerekli ásbap-úskeneler hám zatlar:    
2�VWDNDQ��V~W��HWLO�VSLUWL�
Jumıstıń barısı:
���6WDNDQQÕĔ���3�EȩOHJLQH�V~W��2�3�EȩOHJLQH�

HWLO�VSLUWL�TX\ÕODGÕ�
2�� 7D\DU� ERO۪DQ� DUDODVSDQÕ� 30� VHNXQG�

GDZDPÕQGD�VKD\TD\PÕ]�

Tájiriybe. 6DUÕPD\�VÕSDWÕQ�DQÕTODZ
Kerekli ásbap hám zatlar:� VWDNDQ��

VDUÕPD\��TD\QD۪DQ�VXZ�
Jumıstıń barısı:
��� 6WDNDQ۪D� D]۪DQWD\� VDUÕPD\� VDOÕQDGÕ��

~VWLQHQ�TD\QD۪DQ�VXZ�TX\ÕODGÕ�
2�� 6DUÕPD\GÕ� TD\QD۪DQ� VXZ�PHQHQ� DUD-

ODVWÕUDPÕ]�

3��6RĔÕQDQ�RO�WH]OLN�SHQHQ�TDUDĔ۪Õ�IRQ۪D�
RUQDWÕO۪DQ�2-VWDNDQ۪D�TX\ÕODGÕ�
���(JHU�V~W�VXZ�PHQHQ�VX\ÕOWÕUÕO۪DQ�ERO-

PDVD���±7�VHNXQGWDQ�NH\LQ��JH\GH�RQQDQ-
GD�DOGÕQ�� ÕGÕVTD�TX\ÕO۪DQ�VX\ÕTOÕTWD� �VSLUWOL�
DVKÕZGDQ�DMÕUDO۪DQ�V~W�TXUDPÕQGD۪Õ�ND]HLQ�
]DWÕ�� PD\GD-PD\GD� EȩOHNVKHOHU� SD\GD�
ERODGÕ�
(JHU� PD\GD-PD\GD� EȩOHNVKHOHU� M~Gi�

X]DT�ZDTÕWWDQ�NH\LQ�SD\GD�EROVD��EXO�V~WNH�
VXZ�TRVÕO۪DQÕQDQ�GHUHN�EHUHGL�

Juwmaq.� 6~WNH� VXZ� TRVÕOPD۪DQ� EROVD��
HWLO� VSLUWL� WiVLULQGH� M~Gi� WH]OLN� SHQHQ�PD\-
GD-PD\GD�EȩOHNVKHOHU�SD\GD�ERODGÕ�

3�� (JHU� VDUÕPD\� WROÕT� HULS� VX\ÕTOÕT� VDUÕ�
UHĔJH� D\ODQVD�� VKyNSH� SD\GD� EROPDVD�� RO�
WiEL\L\�VÕSDWOÕ�VDUÕPD\�ERODGÕ��
(JHU�VKȩNSH�W~VVH�\DNL�EȩOHNVKHOHU�EHWLQH�

V~]LS� VKÕTVD�� VXZ� UHĔL� ȩ]JHUPHVH�� EXO� ±
TiOEHNL�VDUÕPD\�ERODGÕ�

Juwmaq.�7iEL\L\�VÕSDWOÕ�VDUÕPD\�ÕVVÕ�VXZ-
GD�HUL\GL��VKȩNSH�SD\GD�HWSH\GL�

Aralaspa Quramalı zat
)L]LNDOÕT�SURFHVV��WD]D�]DWODUGÕ
DUDODVWÕUÕZ��DUTDOÕ�SD\GD�ERODGÕ�

;LPL\DOÕT�UHDNFL\D�QiWL\MHVLQGH�SD\GD�ERODGÕ
�iSLZD\Õ�]DWODUGDQ�VLQWH]��

$UDODVSDQÕ�TXUDZVKÕ�WD]D�]DWODUGÕĔ�
TiVL\HWOHUL�ȩ]JHULVVL]�TDODGÕ�

4XUDPDOÕ�]DW�DOÕQDWX۪ÕQ�iSLZD\Õ�]DWODUGÕĔ�
TiVL\HWOHUL�VDTODQED\GÕ�

7D]D�]DWODU��iSLZD\Õ�KiP�TXUDPDOÕ��
DUDODVSDGD�KiU�TDQGD\�PDVVD�
TDWQDVÕQGD�EROÕZÕ�P~PNLQ�

4XUDPDOÕ�]DWWÕ�TXUDZVKÕ�HOHPHQWOHU�KiU�
GD\ÕP�EHOJLOL�ELU�PDVVD�TDWQDVÕQGD�ERODGÕ�

Quramalı zatlardı aralaspalar menen aljastırmaw kerek

H3PO4

6DSD�TXUDPÕ

9RGRURG�EHOJLVL )RVIRU�EHOJLVL .LVORURG�EHOJLVL

3�DWRP�YRGRURG ��DWRP�IRVIRU ��DWRP�NLVORURG

0X۪GDU�TXUDPÕ
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)L]LNDOÕT�XVÕOODU�MiUGHPLQGH�TXUDP�
EȩOHNOHUJH��WD]D�]DWODU��DMÕUDWÕZ�P~PNLQ�

4XUDPDOÕ�]DW�TXUDP�EȩOHNOHUJH��iSLZD\Õ�
]DWODU�IRUPDVÕQGD۪Õ�HOHPHQWOHU��WHN�[LPL\DOÕT�
UHDNFL\D��DQDOL]��DUTDOÕ�WDUTDOÕZÕ�P~PNLQ�

7HPLUGLĔ�
N~NLUWOL�
DUDODVSDVÕ

±�7HPLU�DWRPODUÕ�

±�.~NLUW�DWRPODUÕ�

±�7HPLUGLĔ�N~NLUWOL�
ELULNSHVL�

Fe Fe

Fe Fe
Fe

Fe

Fe

S

S

S S

S

S

Tapsırmalar

���.DOFL\�NDUERQDW�IRUPXODVÕ�±�&D&23.
D��.DOFL\�NDUERQDW�ELULNSHPH�\DPDVD�DUDODVSD"�-XZDEÕĔÕ]GÕ�GiOLOOHĔ�
E��)RUPXODGD۪Õ�&D�&�2�DWRPODUÕQÕĔ�TDWQDVÕ�TDQGD\"
2��7ȩPHQGHJL�QDWUL\�[ORULG�KiP�VXZ�NȩUVHWLOJHQ�V~ZUHW�WL\NDUÕQGD�VRUDZODU۪D�MXZDS�EHULĔ�
D��6XZGÕĔ�[LPL\DOÕT�IRUPXODVÕ�TDQGD\"
E��1DWUL\�[ORULGWLĔ�[LPL\DOÕT�IRUPXODVÕ�TDQGD\"
G��'LDJUDPPDGD�VXZ�KiP�QDWUL\�[ORULGWL�EHOJLOHĔ�
3��7ȩPHQGHJL�JiSOHUGHQ�TD\VÕ�ELUL�V~ZUHWWL�DQÕT�VÕSDWOD\GÕ"
,��6~ZUHWWH�HOHPHQW�KiP�ELULNSH�DUDODVSDVÕ�NȩUVHWLOJHQ�
,,��6~ZUHWWH�HNL�ELULNSHQLĔ�DUDODVSDVÕ�NȩUVHWLOJHQ�
,,,��6~ZUHWWH�ELU-ELUL�PHQHQ�[LPL\DOÕT�ED\ODQÕVTDQ�HNL�ELULNSH�NȩUVHWLO-

JHQ�
���7ȩPHQGH�NHOWLULOJHQ�WiEL\L\�SURFHVWH�TDWQDVTDQ�]DWODUGÕĔ�TD\VÕODUÕ�

iSLZD\Õ�\DNL�TXUDPDOÕ�]DW�HNHQOLJLQ�DQÕTODĔ�
-DVÕO�MDSUDTOÕ�ȩVLPOLNOHUGH�MDTWÕOÕT�WiVLULQGH�KDZDGDQ�NDUERQDW�DQJLGULG��&22��KiP�WRSUDTWDQ�VXZ�

(H22��GÕ�ȩ]OHVWLULZL�QiWL\MHVLQGH�JO\XNR]D��&�H�2O���KiP�NLVORURG��22��SD\GD�ERODGÕ��
+DZD�TXUDPÕQGD۪Õ�D]RW��12��WÕ�VREÕTOÕ�ȩVLPOLNOHUGLĔ�WDPÕUÕQGD۪Õ�W~\QHN�EDNWHUL\DODU�ȩ]OHVWLUH�DODGÕ��

%XO�ȩVLPOLNOHUGLĔ�VKLULZL�QiWL\MHVLQGH�EROVD�WRSUDTWD�W~UOL�RUJDQLNDOÕT�]DWODU��PRFKHYLQD��1+2)2&2��KiP�
D\ÕUÕP�ZDTÕWODUGD�DPPLDN��1+3��SD\GD�ERODGÕ��

���.HVWHGHJL�iSLZD\Õ�\DPDVD�TXUDPDOÕ�]DWODUGÕ�DMÕUDWLĔ�KiP�GiSWHULĔL]JH�MD]ÕĔ�

ÈSLZD\Õ�]DW 4XUDPDOÕ�]DW

��              

2.

3.

4.

5.
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.ȩ]�DOGÕĔÕ]۪D�NHOWLULĔ��EL]GH�ELU�
X\ÕP�NDUWRVKND�EDU��4DQVKD�
NDUWRVKND�EDU�HNHQOLJLQ�TROD\OÕ�
XVÕOGD�TDQGD\�HVDSODZ�P~PNLQ"

II BAP. 9-TEMA

Zat muǵdarı. Avogadro turaqlısı. 
Zattıń molyar massası 

Úyreniletuǵın túsinikler
��0RO
��0RO\DU�PDVVD
��=DW�PX۪GDUÕ
��$YRJDGUR�WXUDTOÕVÕ

+iPPH�QiUVHQL�ȩOVKHZ�P~PNLQ��6L]�PDVVD�\DPD-
VD� NȩOHP� ELUOLNOHUL� PHQHQ� WDQÕVDVÕ]�� �0iVHOHQ�� TXP-
VKHNHU� VDWÕS� DOÕS� DWÕU۪DQGD�� ȩOVKHZ� ELUOLNOHUL� ±�� NLOR-
JUDPP�� JUDPP� MiUGHPLQGH� WiUH]LGH� WDUWÕS� �RQÕĔ�
DZÕUOÕ۪ÕQ� DQÕTOD\PÕ]�� 6~W� NȩOHPLQ� OLWU�� PLOOLOLWU� MiUGH-
PLQGH�DQÕTOD\PÕ]�

��NLORJUDPPGD�QHVKH�GDQD�EȩOHNVKHOHU�EDU�HNHQOL-
JLQ�GH�DQÕTOD\�DODPÕ]ED"

;LPL\D� ±� ]DWODU� KDTTÕQGD۪Õ� SiQ�� =DWODU� DWRPODU�
\DPDVD� PROHNXODODUGDQ� TXUDO۪DQ�� =DWODUGÕ� TDQGD\�
ELUOLNOHUGH�ȩOVKHZ�P~PNLQ"�6HEHEL��DWRP�KiP�PROH-
NXODODUGÕ�VDQDS��WDUWÕZ�P~PNLQ�HPHV�

ÈQH� VRQÕĔ� XVKÕQ� ]DWWÕ� ȩOVKHZGLĔ� DUQDZOÕ� ELUOLJL�
WDĔODQGÕ�� RQGD� HNL� PX۪GDU� ELUOHVWLULOGL� ±� PROHNXODODU�
VDQÕ� KiP� ]DWWÕĔ� PDVVDVÕ�� %XQGD\� ELUOLN� ]DW� PX۪GDUÕ�
GHS�DWDODGÕ�KiP�ȩOVKHP�ELUOLJL�±�PRO���

Zat muǵdarı. Mol

Tariyxıy esletpe

�8��-MÕOGD�$PDGHR�$YRJDGUR�ELU�TÕ\OÕ�WHPSHUDWXUD�KiP�EDVÕP-
GD۪Õ� JD]OHUGLĔ� WHĔGH\� NȩOHPOHULQGH� WHĔGH\�PX۪GDUGD۪Õ�PROHNX-
ODODUGÕ� ȩ]� LVKLQH� DODGÕ�� GHJHQ� JLSRWH]DQÕ� LOJHUL� V~UGL� �$YRJDGUR�
QÕ]DPÕ��� $YRJDGUR� JLSRWH]DVÕQÕĔ� QiWL\MHVL� iSLZD\Õ� JD]OHU� PROH-�
NXODODUÕ� HNL� DWRPQDQ� LEDUDW� EROÕZÕ�P~PNLQ� GHJHQ� EROMDZ� HGL�� 2O�
ELULQVKL�EROÕS�NLVORURG��XJOHURG��D]RW��[ORU�KiP�EDVTD�ELU�TDWDU�HOH-
PHQWOHUGLĔ�DWRP�PDVVDODUÕQ�GXUÕV�DQÕTODGÕ��NȩSOHJHQ�]DWODU��VXZ��
YRGRURG��NLVORURG��D]RW��DPPLDN��[ORU��D]RW�RNVLGL��PROHNXODODUÕQÕĔ�
DQÕT�PX۪GDUOÕT�DWRP�TXUDPÕQ�RUQDWWÕ�

1 mol =
6,02 · 1023

Avogadro turaqlısı

��PRO�]DWWÕ�ȩOVKHZ�XVKÕQ�]DWWÕĔ�VDOÕVWÕUPDOÕ�PDVVDVÕ�TDQ-
VKD�EROVD��VRQVKD�JUDPP�DOÕZ�NHUHN��

��PRO�+2�QLĔ�PDVVDVÕ�2�J��0U (H2�� �2��
��PRO�22�QLĔ�PDVVDVÕ�32�J��0U (O2�� �32��
��PRO�+22�PDVVDVÕ��8�J��0U (H22�� ��8��

+iU� TDQGD\� ]DWWÕĔ� ��PROLQGH� KiU� GD\ÕP� ELU� TÕ\OÕ�
PX۪GDUGD۪Õ�PROHNXODODU�EDU�HNHQOLJL�DQÕTODQ۪DQ��%XO�
VDQ���02����023�WL�TXUD\GÕ��

1mol zatta neshe molekula bar?
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0ÕVDOÕ��
��PRO�VXZ���02����023 H22�PROHNXODODUÕ��
��PRO�QDWUL\���02����023�1D�DWRPODUÕ�
��PRO�D]RW���02����023 N2�PROHNXODODUÕ�ERODGÕ�

,WDOL\DOÕT� DOÕP� $PHGHR� $YRJDGUR� K~UPHWLQH� EXO� VDQ�
Avogadro turaqlısı�GHS�DWDOGÕ��NA = 6,02 ∙ 1023�PHQHQ�EHO-
JLOHQHGL�

$YRJDGUR� WXUDTOÕVÕ� VRQVKHOOL� ~ONHQ�� RQÕ� Nȩ]� DOGÕPÕ]۪D�
NHOWLULZ�TÕ\ÕQ��2O� MHU�EHWLQGHJL�EDUOÕT�DGDPODUGÕĔ�EDVÕQGD۪Õ�
VKDVK� WDOVKÕTODUÕQDQ� NȩS�� $PHGHR� $YRJDGUR� EROVD� EXO�
PX۪GDUGÕ�HVDSODS�VKÕTWÕ�

=DWWÕĔ�PRO�PHQHQ�ȩOVKHQHWX۪ÕQ�PX۪GDUÕ�±�Q�KiULEL�PH-
QHQ�NȩUVHWLOHGL��0ROHNXODODU�VDQÕQ��1��ELOLZ�XVKÕQ�WȩPHQGH-
JL�IRUPXODGDQ�SD\GDODQÕZ�P~PNLQ��N = nÂNA.

0ROHNXODODU�VDQÕQ�ELOLS��]DWWÕĔ�PX۪GDUÕQ� WDEÕZ�P~PNLQ��
n = N/NA.

��PRO�]DWWÕ�ȩOVKHZ�XVKÕQ�QH�LVOHZ�NHUHN"
=DWWÕĔ� VDOÕVWÕUPDOÕ�PROHNXO\DU� DZÕUOÕ۪Õ� TDQVKD�EROVD�� VRQVKD�JUDPP�DOÕZ� NHUHN�� ��PRO�

]DWWÕĔ�PDVVDVÕ�PRO\DU�PDVVD�GHS�DWDODGÕ��2O�0�KiULEL�PHQHQ�EHOJLOHQHGL��WȩPHQGHJL�IRUPX-
OD�PHQHQ�WDEÕODGÕ��М = m/n.

=DW�PDVVDVÕ�kg �NLORJUDPP��\DPDVD�g��JUDPP�ODUGD��]DW�PX۪GDUÕ�PRO�GH�ȩOVKHQHGL�
=DWWÕĔ�PRO\DU� PDVVDVÕ� EROVD� NJ�PRO� \DNL� J�PRO� GH� EHOJLOHQHGL�� 0RO\DU� PDVVDQÕĔ� VDQ�

PiQLVLQ� HVDSOD\PÕ]�� Q�  � ��PRO� ERO۪DQGD�P�  � 1A� ���02� ā� �023�� PROHNXOD�PDVVDVÕQD� WHĔ�
ERODGÕ�

3~WNLO� G~Q\D� M~]L� [LPLNOHUL�� [LPL\DQÕ� ~\UHQLS� DWÕU۪DQ� VWXGHQWOHU� KiP� [LPL\D۪D� TÕ]Õ۪ÕZ-
VKÕODU� WiUHSLQHQ�KiU� MÕOÕ�23-oktyabrde Mol kúni�EHOJLOHQHGL��%XO�N~Q�$YRJDGUR� WXUDTOÕVÕQD�
ED۪ÕVKODQÕS� ED\UDPODQDGÕ� KiP� D]DQ۪Õ� VDDW� ��02� GHQ� NHVKNL� ��02� JH� GH\LQ� EHOJLOHQHGL��
0DTVHW�PRO�KiP�[LPL\D�PHQHQ�ED\ODQÕVOÕ�W~UOL�ED\UDP�NHVKHOHULQ�yWNHULZ�DUTDOÕ�ELOLP�DOÕZ-
VKÕODUGÕ�[LPL\D۪D�TÕ]ÕTWÕUÕZ�EROÕS�HVDSODQDGÕ�

Masele sheshiw

���=DW�PX۪GDUÕ�0���PRO�ERO۪DQ�WHPLUGLĔ�PDVVDVÕQ��J��HVDSODĔ"
Berilgen:
Q�)H�� �0���PRO
7DEÕZ�NHUHN��P�)H��-�"

Sheshiw:�P� �0���Q
0�)H�� �$U�)H�� ����J�PRO��GiZLUOLN�VLVWHPDGDQ�TDUD\PÕ]�
P��)H�� ����J���PRO���0���PRO� �28�J��Juwap:�P��)H�� �28�J�

2����2�J�NDOFL\�RNVLGLQLĔ�PX۪GDUÕQ�DQÕTODĔ�
Berilgen:
P��&D2�� ���2J
7DEÕZ�NHUHN�
Q��&D2��±�"

Sheshiw:�.DOFL\�RNVLGLQLĔ�[LPL\DOÕT�IRUPXODVÕ�&D2��
Q��&D2�� �P��&D2����0U�&D2�
MU��&D2�� ��0������ ���
Q��&D2�� ���2�J�������J���PRO�� �2�PRO��-XZDS:�2�PRO�&D2

Tiykarǵı túsinikler 
=DWWÕĔ� VDOÕVWÕUPDOÕ� PROHNXO-

\DU� PDVVDVÕ� ±� ]DW� PROHNX-
ODVÕ� PDVVDVÕQÕĔ� XJOHURG� ±
�2� DWRPÕ� PDVVDVÕQÕĔ� ���2�
EȩOHJLQH� VDOÕVWÕU۪DQGD� QHVKH�
PiUWH� ~ONHQOLJLQ� NȩUVHWLZVKL�
PiQLV�
=DW� PX۪GDUÕ� ±� ]DWWÕĔ� PRO�

ȩOVKHPLQGHJL�PX۪GDUÕ����PRO�±
0�0�2� NJ� XJOHURGWD۪Õ� DWRP-
ODU� VDQÕQD� WHĔ� EȩOHNVKHOHU�
�DWRP�� PROHNXOD� KiP� EDVTD�
EȩOHNVKHOHU�GHQ�WXUDWX۪ÕQ�]DW�
PX۪GDUÕ�
=DW� PDVVDVÕQÕĔ� �P�� RQÕĔ�

PX۪GDUÕQD� �Q�� TDWQDVÕ� ]DWWÕĔ�
PRO\DU�PDVVDVÕ��0��GHS�DWD-
ODGÕ�
=DW�PRO\DU�PDVVDVÕQÕĔ�VDQ�

PiQLVL� RQÕĔ� VDOÕVWÕUPDOÕ� PR-�
OHNXO\DU�PDVVDVÕQD��0U��WHĔ�

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



62

Tariyxıy esletpe

3HUUHQ�-DQ�%DWLVW�±�IUDQFX]�¿]LN�[LPLJL��M~GD�TXUDPDOÕ�
KiP�PLNURVNRSLN�XVÕOODUGDQ�VKHEHUOLN�SHQHQ�SD\GDODQ۪DQ�
KDOGD�J~]HWLZOHU�DUTDOÕ�ELU�WDPVKÕ�VX\ÕTOÕTWD۪Õ�EȩOHNVKHOHU�
VDQÕQ�DQÕTODGÕ�

,]HUWOHZOHU� 3HUUHQJH� PROHNXODODUGÕĔ� ȩOVKHPOHULQ
KiP� $YRJDGUR� VDQÕQ�� \D۪QÕ\� ELU� PROGHJL� PROHNXOD-
ODU� VDQÕQ� HVDS�ODZ� LPNDQL\DWÕQ� EHUGL�� %XO� VDQQÕĔ� Ki]LU-
JL�ZDTÕWWD��TDEÕO�HWLOJHQ�PiQLVL�VKDPD�PHQHQ���02�Â��023

KiP�$YRJDGUR�K~UPHWLQH�$YRJDGUR� VDQÕ� GHS�DWDOGÕ��%XO�
MDUDWÕZÕ�XVKÕQ���2�-�MÕO�1REHO�VÕ\OÕ۪ÕQ�DOGÕ�

Tapsırmalar

���-HWLQVKL� NODVV�RTÕZVKÕVÕ�1DUJL]D�G~NDQ۪D� NLULS�� VDWÕZVKÕGDQ���PRO� DV� GX]Õ� EHULZLQ� VRUDGÕ�����������
6DWÕZVKÕ�1DUJL]D۪D�TDQVKD�DV�GX]Õ�EHUJHQ"

2��2�PRO�VXOIDW�NLVORWD�+2SO4�WLĔ�PDVVDVÕQ��JUDPPGD��HVDSODĔ�
3����PRO�]DWWÕ�ȩOVKHZ�XVKÕQ�QH�TÕOÕZ�NHUHN"
����80�JUDPP�VXZGD�QHVKH�PROHNXOD�EDU"
���80�J�NDUERQDW�DQJLGULG�QHVKH�PROHNXODGDQ�LEDUDW"
���&LQN�EȩOHJL�WiUH]LGH�ȩOVKHQJHQGH�PDVVDVÕ�2��J�HNHQOLJL�DQÕTODQGÕ��&LQNWLĔ�
� D��EȩOHNWHJL�FLQN�]DWÕQÕĔ�PX۪GDUÕQ�
� E��FLQN�DWRPODUÕQÕĔ�VDQÕQ�HVDSODĔ

.

2�PRO�XJOHURG�TXUDPÕQGD۪Õ�DWRPODU�VDQÕQ�WDEÕĔ�

Berilgen:   Sheshiw:

Q�&�� �2�PRO�� �
A

Nn
N

=    

Tabıw kerek��1 Q���1A

1��ɋ�� �"� � � 1A� ���02�•��0�23�DWRP�PRO�
� � � � 1�&�� �2�PRO�• ��02�•��023�DWRP�PRO� ��2�0��•��023�DWRP

    Juwap:��2�0��•��023�DWRP

Zat Molekulalar sanı 
N = NA ∙ n

Molyar massa
M = m/n

Mollar
sanı

n = m/M

Zattıń massası 
m = M ∙ n

5H2 1� ���02Â�023Â��� �3��Â��023 M (H2�� 2�J�PRO ��PRO P� ���Â�2 �0�J

10H2SO4 1� ���02Â�023Â��0 ��0�2�Â��023 M (H2SO4�� ��8�J�PRO �0�PRO P� ��0�Â��8� ��80�J

2FeCl2 1� ���02Â�023Â�2� ��2�0��Â��023 0��)H&O2�� ��27�J�PRO 2�PRO P� �2�Â��27� �2���J
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II BAP. 10-TEMA

Valentlikke tiyisli máseleler sheshiw

Úyreniletuǵın túsinikler
� (OHPHQWOHUGLĔ�YDOHQWOLJLQ�DQÕTODZ
� ;LPL\DOÕT�ELULNSHOHU�IRUPXODVÕQ�G~]LZ

'iZLUOLN� NHVWH� MDUDWÕO۪DQ۪D� VKHNHP� ELULN-
SHOHUGHJL� [LPL\DOÕT� HOHPHQWOHUGLĔ� YDOHQW-
OLJL� iGHWWH� EHOJLOL� ERO۪DQ� DWRPODU� PHQHQ�
VDOÕVWÕUDWX۪ÕQ� HGL�� 9RGRURG� KiP� NLVORURG�
VWDQGDUW� VÕSDWÕQGD� WDĔODS� DOÕQ۪DQ�� %DVTD� ELU�
[LPL\DOÕT� HOHPHQW� +� \DNL� 2� DWRPODUÕQÕĔ� EHO-
JLOL� VDQÕQ� ȩ]LQH� ELULNWLULS� DOÕZÕ� \DNL� DOPDV-
WÕUÕZÕ�Qi]HUGH�WXWÕO۪DQ��6ROD\�HWLS��EDVTD�HOH-
PHQWOHUGLĔ� YDOHQWOLJL� YRGRURGWÕĔ� ELU� YDOHQWOL�
HNHQOLJL� WL\NDUÕQGD� DQÕTODQ۪DQ�� HNLQVKL� HOH-
PHQWWLĔ�YDOHQWOLJL�ULP�VDQÕ�PHQHQ�NȩUVHWLOJHQ��

+&O�±�[ORU��,�����������+22�±�NLVORURG��,,���
NH3�±�D]RW��,,,��������&+4�±�XJOHURG��,9��
1-mısal. NH3�ELULNSHVLQGHJL�HOHPHQWOHU�YD-

OHQWOLJLQ�DQÕTODĔ��
Sheshiw.� ��� (OHPHQW� IRUPXODVÕQ� MD]ÕS�

�DODPÕ]�� 1+๝�� 2�� 9RGRURGGÕĔ� YDOHQWOLJL� í� ,��
D]RWWÕĔ� YDOHQWOLJL� EROVD� “[”�� 3�� [� WÕ� WDEÕZ�
XVKÕQ�� %LULNSHGH� HOHPHQWOHUGLĔ� DWRPODU�
VDQÕĔ� YDOHQWOLNOHULQH� NyEH\PHVL� y]� DUD� WHĔ�
EROÕZ�NHUHN��

�[�Â��� ��Â3�WHĔOHPHGHQ�[ 3�
Juwap:�1�,,,���+�,��

�� 7ȩPHQGHJL� ]DWODUGÕĔ� TXUDPÕQGD۪Õ� HOH-�
PHQWOHUGLĔ�YDOHQWOLJLQ�DQÕTODĔ�

H26�� &D+2�� 1D+�� 1+3�� &+4�� 3+3�� +&O��
H26H��+%U��6L+4 .

 Birikpelerdegi elementlerdiń valentliklerin anıqlaw

;,;� iVLUGH� DWRP� KiP� PROHNXOD-
ODUGÕĔ� G~]LOLVL� KDTTÕQGD۪Õ� ELOLP� GiUHMH-
VL� DWRPODUGÕĔ� EDVTD� EȩOHNVKHOHU� PHQHQ�
EHOJLOL� PX۪GDUGD۪Õ� ED\ODQÕV� VHEHSOHULQ�
�W~VLQGLULZJH� LPNDQL\DW� EHUPHGL�� %LUDT�
DOÕPODUGÕĔ� LGH\DODUÕ�ȩ]�GiZLULQHQ�DOGÕQGD�
HGL�KiP�YDOHQWOLN�[LPL\DQÕĔ� WL\NDU۪Õ�SULQ-
FLSOHULQHQ� ELUL� VÕSDWÕQGD� HOHJH� VKHNHP�
~\UHQLOPHNWH�

2� ;LPL\DOÕT�HOHPHQWOHU�DWRPODUÕQÕĔ�YDOHQW-
OLNOHULQ�WȩPHQGHJL�ELULNSHOHU�IRUPXODODUÕ�ER\ÕQ-
VKD�DQÕTODĔ��Au2O3��&X2��0Q2��)H2O3��&U23��
&X22��.22��122��12��12O3.

3� 7ȩPHQGHJL� ELULNSHOHUGLĔ� D�� PROHNXO\DU
IRUPXODODUÕQ� MD]ÕĔ��E��SODVWLOLQ�� VKÕUSÕ� VKȩSOHUL�
MiUGHPLQGH�PRGHOLQ�MDVDĔ�

K22��&2��12O3��6L22��623�VÕ\DTOÕ�ELULN-
SHOHUGH� HOHPHQWOHUGÕĔ� YDOHQWOLJLQ� WDEÕZ�
XVKÕQ� YDOHQWOLJL� 2� DWRPODUÕQÕĔ� VDQÕQ� HNL-
JH� NyEH\WLS�� ELULNSHGHJL� HOHPHQW� DWRPODU�
VDQÕQD�EyOHPL]���0ÕVDOÕ��32O5�GD�IRVIRUGÕĔ�
YDOHQWOLJL�[�

[ ���Â�2��·2 ��3�9��
.��,���&��,,���1���,,,���6L��,9���6��9,��

2-mısal.� &O2O5� PROHNXODVÕQGD۪Õ� HOH-
PHQWOHUGLĔ�YDOHQWOLNOHULQ�WDEÕĔ�

Sheshiw. .LVORURGWÕĔ� YDOHQWOLJL� O,� JH�
WHĔ�� ELULNSH� PROHNXODVÕQGD �� NLVORURG�
DWRPÕ� KiP� 2� [ORU� DWRPÕ� EDU�� ;ORUGÕĔ� YD-
OHQWOLJL�;�EROVÕQ��

7HĔOHPH�G~]HPL]����Â�2� �2�Â[��
�0� �2[
�[� ���������������
Juwap:�&O��9���2��,,��

�� 7ȩPHQGHJL� ]DWODUGÕĔ� TXUDPÕQGD۪Õ
HOHPHQWOHUGLĔ�YDOHQWOLNOHULQ�DQÕTODĔ�

0J2��&D2���$O2O3��622��32O5��
&22��1D൭2��0Q2O7��&O2O3��=Q2
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3-mısal.����;LPL\DOÕT�HOHPHQWOHUGLĔ�[LPL\DOÕT�EHOJLVL�TRVÕOÕS�MD]ÕODGÕ�±�&D+�

2��2ODUGÕĔ�~VWLQH�YDOHQWOLJL�ULP�VDQODUÕQGD�MD]ÕODGÕ�±�

3��(NL�HOHPHQW�YDOHQWOLJL�XVKÕQ�HĔ�NLVKL�XOÕZPD�HVHOL�WDEÕODGÕ�±�,,���,� �2
���(Ĕ�NLVKL�XOÕZPD�NyEH\PH�KiU�ELU�HOHPHQW�YDOHQWOLJLQH�EȩOLQHGL�KiP�LQGHNV��WDEÕODGÕ�±�

2���,,� ��
2���,� �2

���;LPL\DOÕT�HOHPHQWOHUGLĔ�WȩPHQJL�WiUHSLQH�LQGHNV�MD]ÕODGÕ�±�&D+2
�HJHU�QiWL\MH�³�´�EROVD��MD]ÕOPD\GÕ�

Elementler valentligi anıq bolǵanda ximiyalıq birikpelerdiń 
formulasın dúziw

���7ȩPHQGHJL�HOHPHQWOHU�NLVORURGOL�ELULNSHOHULQLĔ�[LPL\DOÕT�IRUPXODVÕQ�G~]LĔ��IRUPXODODUGD�NLVORURG�
EHOJLVL�HNLQVKL�RUÕQGD�MD]ÕODGÕ���D��WHPLU��,,���E��D]RW��,9��

2��7ȩPHQGHJL�HOHPHQWOHU�[ORUOÕ�ELULNSHOHULQLĔ�[LPL\DOÕT�IRUPXODVÕQ�G~]LĔ��EXO�IRUPXODODUGD�[ORU�EHO-�
JLVL�HNLQVKL�RUÕQGD�MD]ÕODGÕ�KiP�,�YDOHQWOL�GHS�DOÕQDGÕ���D��DO\XPLQL\��E��NDOFL\�

3��7ȩPHQGHJL�ELULNSHOHUGLĔ�[LPL\DOÕT�IRUPXODVÕQ�G~]LĔ��12��%D2��6L2��.2�
���;LPL\DOÕT�ELULNSHOHUGLĔ�IRUPXODODUÕQ�G~]LĔ�KiP�NHVWHQL�WROWÕUÕĔ�

№ Elementar quramı Atomlar qatnası Ximiyalıq formulası
� .DOFL\��XJOHURG ����2 &D&2

2 0DUJDQHF��NLVORURG 2���7
3 .DOL\��[ORU �����
№ Elementar quramı Valentligi Ximiyalıq formulası
� 9RGRURG��[ORU ,�KiP�, +&O
2 1DWUL\��N~NLUW ,�KiP�,,�
3 8JOHURG��YRGRURG ,9�KiP�,�

(NL�HOHPHQWWHQ� LEDUDW�ELULNSHOHU�ELQDU�ELULNSHOHU�GHOLQHGL��0iVHOHQ��&D2��+22��1D&O��
+&O��

%LQDU�ELULNSHOHUGL�DWDPDODZGD�PRQR-��GL-��WUL-��WHWUD-�KiP�EDVTDODUGDQ�SD\GDODQÕODGÕ�
%XO�±�ELULNSH�TXUDPÕQGD۪Õ�DWRPODU�VDQÕQ�ELOGLUHGL��8JOHURG�PRQRRNVLGL�±�&2��XJOHURG�

GLRNVLGL�±�&22��WHPLU�WUL[ORULG�±�)H&O3

II I
&D+

Tapsırmalar
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II BAP. 11-TEMA

Ámeliy shınıǵıw. Ximiyalıq formulalar 
tiykarında esaplawǵa tiyisli máseleler 
sheshiw

Úyreniletuǵın túsinikler
��=DW�PX۪GDUÕQ�DQÕTODZ
��0RO\DU�PDVVDQÕ�HVDSODZ�
��0ROHNXODODU�VDQÕQ�WDEÕZ�

Formulalar dúziwge tiyisli shınıǵıwlar orınlaw H, S, O, Na, Cl, C
-RTDUÕGD۪Õ� [LPL\DOÕT� HOHPHQWOHU�

EHOJLOHULQHQ� SD\GDODQÕS�� VXZ�� QDWUL\�
[ORULG��NDUERQDW�DQJLGULG��VXOIDW�NLVOR-�
WDQÕĔ�[LPL\DOÕT�IRUPXODODUÕQ�MD]ÕĔ�

=DWODUGÕĔ� [LPL\DOÕT� IRUPXODODUÕQ�
MD]ÕZ�QHJH�WL\NDUODQDGÕ"

0iVHOH��8JOHURG��,9�-RNVLGL�&22 GHJL�XJOHURGWÕĔ�
YDOHQWOLJLQ�DQÕTODĔ�

6KHVKLZ��4XUDPDOÕ� ]DW�TXUDPÕQGD۪Õ� NLVORURGWÕĔ�
YDOHQWOLJL� HNL�� XJOHURG� YDOHQWOLJL� P� PHQHQ� EHOJLOH-
QHGL�

(JHU� ELULNSH� IRUPXODVÕ� KiP�HOHPHQWOHUGHQ� ELUL-
QLĔ�YDOHQWOLJL� �Q��EHOJLOL�EROVD��HNLQVKLVLQLĔ�YDOHQWOL-
JLQ��P��IRUPXOD�ER\ÕQVKD�DQÕTODZ�P~PNLQ��P Q\�[

0iVHOHQ��&22�GD�XJOHURG�YDOHQWOLJL�P �2Â2��2 ��
NLVORURG� YDOHQWOLJL� Q�  � 2�� NLVORURG� DWRPODUÕ� VDQÕ��������
\� �2��XJOHURG�DWRPODUÕ�VDQÕ�[� ���

'HPHN��EXO�ELULNSHGH�XJOHURG�,9��NLVORURG�,,�YD-
OHQWOL�HNHQ�

0iVHOH�����J�XJOHURG��,9�-�RNVLGWH�
TDQVKD�PROHNXOD�EDU"
Berilgen:
P�&22�� ����J�
1 1A�Â�Q��Q� �
1�&22��±�"�
Sheshiw:
0�&22�� ��2������Â�2� �����J���PRO�
Q�&22�� ���J������J���PRO� �0�2��PRO
1�&22�� ���Â��023PROHNXOD���PRO�Â�
0�2��PRO� �����Â��023PROHNXOD
Juwap:�1��&22�� �����Â��023PROHNXOD

P
M

���(JHU���NJ�DV�GX]Õ���PÕĔ�VXP�
EROVD����PRO�DV�GX]Õ��QDWUL\�[ORULG�
1D&O��TDQVKD�WXUDGÕ"

2�� �� NDUDW� 0�2� JUDPP� EROVD�� G~Q-
\DGD۪Õ� HĔ� ~ONHQ� 3�0�� NDUDW� DOPD]�
�XJOHURGWÕĔ� DOORWURSL\DOÕT� PRGL¿ND-
FL\D�VÕ�� �.XOOLQDQ�� \DPDVD� ³$IULND�
MXOGÕ]Õ´�DWÕ�PHQHQ�EHOJLOL�ERO۪DQ�DOPD]�
TXUDPÕQGD۪Õ�XJOHURGWÕĔ�PDVVDVÕ�TDQ-
VKD"

3��6WDNDQGD����J�PLQHUDO�VXZ�EDU��
6L]� RQÕ� LVKWLĔL]�� �� MXWÕP� VXZ� �� PROGL
TXUDVD�� VL]� EXO� LVKLPOLNWLĔ� TDQVKD�
PROH�NXODVÕQ�MXWWÕĔÕ]"�%XQÕĔ�XVKÕQ�QHQL�
ELOLZLĔL]�NHUHN"�0iVHOH�MXZDEÕQ�D\WÕĔ�

���0DGLQD� D\D]ODS� TDOGÕ��2O� VÕQDSOÕ�
WHUPRPHWU� MiUGHPLQGH� GHQH� WHPSHUD-�
WXUDVÕQ�ȩOVKHPHNVKL��(JHU�20���J�VÕQDS�
0��� PRO� EROVD�� RQÕĔ� PRO\DU� PDVVDVÕQ�
HVDSODĔ�

Tájiriybe tiykarında máselelerdi sheshiń

���%LU�DV�TDVÕT�VXZ�±���PRO��7iMLUL\-
EH�ȩWNHULĔ�KiP�VWDNDQGD�TDQVKD�VXZ�
PROHNXODVÕ�EDU�HNHQOLJLQ�DQÕTODĔ�

7iUH]LGH���GDQD�DT�TDQWWÕ�ȩOVKHĔ��
XVÕ�TDQW�QHVKH�PRO�HNHQOLJLQ�HVDSODĔ�
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Quramalı zat quramındaǵı elementlerdiń massa qatnasların esaplaw:

Másele. $O\XPLQL\� JLGURNVLG� $O�2+�3� TXUDPÕQGD۪Õ� DO\XPLQL\�� NLVORURG� KiP� YRGRURGWÕĔ�
PDVVD�TDWQDVODUÕQ�HVDSODĔ�
6KHVKLZ��KiU�ELU�HOHPHQW�DWRPODUÕ�VDQÕQ�RQÕĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕQD�NȩEH\WLZ�DUTDOÕ�

HOHPHQWOHUGLĔ�PDVVD�TDWQDVODUÕ�DQÕTODQDGÕ�KiP�NH\LQ�]iU~U�EROVD��NHPH\WHGL�
P��$O����P��2����P��+�� �$U��$O���3$U��2���3$U��+�� �27����8���3� �����������
Juwap:�DO\XPLQL\��NLVORURG�KiP�YRGRURGWÕĔ�PDVVD�TDWQDVODUÕ��P��$O����P��2����P��+�� �����������

Úlgi tiykarında sheshiń.
���7ȩPHQGHJL�ELULNSHOHUGL�TXUDZVKÕ�HOHPHQWOHUGLĔ�PDVVD�TDWQDVODUÕQ�HVDSODĔ��
H22��&D2��&D�2+�2��622�623��&X624.

Másele. 7iEL\L\� PÕV� HOHPHQWL� HNL� W~UOL� L]RWRSODU� DUDODVSDVÕQDQ� LEDUDW�� �3&X� KiP� ��&X��
%LULQVKL� L]RWRS� WiEL\DWWD� 73��� HNLQVKLVL� EROVD� 27�� PX۪GDUGD� XVKÕUD\GÕ�� 7iEL\L\� PÕV�
HOHPHQWLQLĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕQ�HVDSODĔ�
MU� ���3Â73��������Â�27�����00� ����������7�����00� ��3���

Úlgi tiykarında sheshiń.
1. $UJRQ�L]RWRSODUÕQÕĔ�WiEL\DWWD۪Õ�TXUDPÕ��3�$U��0�337����40$U������00���KiP�38$U��0�0�3����
$UJRQ�HOHPHQWLQLĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕQ�HVDSODĔ�
2�� .LVORURGWÕĔ� 3� L]RWRSÕ� EDU�� ��2� ����7������ �72� �0�037��� KiP� �82� �0�20����� .LVORURG�
HOHPHQWLQLĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕQ�HVDSODĔ.

Ximiyalıq formula arqalı zat haqqında áhmiyetli maǵlıwmatlardı alıw múmkin:

=DWWÕĔ�[LPL\DOÕT�IRUPXODVÕ H2O &22

=DWWÕĔ�DWÕ 6XZ .DUERQDW�DQJLGULG

=DWWÕĔ�VDSD�NȩUVHWNLVKL YRGRURG�KiP�NLVORURGWDQ�LEDUDW XJOHURG�KiP�NLVORURGWDQ�LEDUDW

=DWWÕĔ�PX۪GDUÕ�NȩUVHWNLVKL PROHNXODGD�2�DWRP�YRGRURG�
KiP���DWRP�NLVORURG�EDU

PROHNXODGD���DWRP�XJOHURG�
KiP�2�DWRP�NLVORURG�EDU

=DWWÕĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�
PDVVDVÕ�

MU (H22� �2�Â�AU��+����$U��2�� �
2�Â������� ��8

MU��&22�� �$U��&����2�Â�AU��2�� �
�2���2�Â���� ���

8VÕ�]DWWD۪Õ�HOHPHQWOHUGLĔ�PDVVD�
TDWQDVÕ

P��+����P��2�� �2����� ��8 P��&����P��2�� ��2���32� �����2��

=DW�TXUDPÕQGD۪Õ�HOHPHQWOHUGLĔ�
PDVVD�~OHVL�

Ȧ��(��±�HOHPHQWWLĔ�]DWWD۪Õ
PDVVD�~OHVL
Q�±�HOHPHQWWLĔ�]DW�TXUDPÕQGD۪Õ�
DWRPODU�VDQÕ
AU��(��±�HOHPHQWWLĔ�VDOÕVWÕUPDOÕ
DWRP�PDVVDVÕ
MU��]DW��±�]DWWÕĔ�VDOÕVWÕUPDOÕ
PROHNXO\DU�PDVVDVÕ

Ȧ�+�� ��2�Â�����8� �0������\DNL�
0������Â��00�� �������
Ȧ�2�� ����Â������8� �0�888��
\DNL�0�888��Â��00�� �88�8��

Ȧ�2�� ��2�Â�������� �0�7273�
\DNL�0�7273�Â��00�� �72�73�

Ȧ�&�� ��2�Â��2����� �0�2727�
\DNL�0�2727�Â��00�� �27�27�

ω(E)=��Q�Â�AU (E)
Mr(zat)
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II BAP. 12-TEMA

Ximiyalıq reakciyalardıń teńlemelerin 
dúziw

Úyreniletuǵın túsinikler
��;LPL\DOÕT�UHDNFL\DODUGÕĔ�
WHĔOHPHOHULQ�G~]LZ
��;LPL\DOÕT�UHDNFL\DODUGÕĔ�
WHĔOHPHOHULQ�WHĔOHZ

Qaǵaz bir bólegi jırtılsa hám jandırılsa, 
qanday ózgerisler júz beredi?

Ximiyalıq reakciyanı kόre alasızba?
ÈPHOGH�[LPL\DOÕT�UHDNFL\D�M~]�EHUJHQLQ�WȩPHQGHJL�EHOJLOHU�

PHQHQ�DQÕTODZ�P~PNLQ�
ƒ�UHĔ�ȩ]JHULZL�
ƒ�VKȩNSH�SD\GD�EROÕZÕ�\DNL�MR۪DOÕZÕ�
ƒ�JD]�WiUL]OL�ȩQLPOHU�DMÕUDOÕZÕ�
ƒ�MDTWÕOÕT�VKÕ۪ÕZÕ�
ƒ�ÕVVÕOÕTWÕĔ�VKÕ۪ÕZÕ�\DNL�MXWÕOÕZÕ�
%HULOJHQ�EHOJLOHUGLĔ�D\ÕUÕPODUÕ�UHDNFL\D�WHĔOHPHOHULQ-

GH�NȩUVHWLOHGL�
5HĔ�ȩ]JHULZL��1D��QDWUL\�JLGURNVLGL�±�UHĔVL]����IHQRO-�

I�WDOHLQ��UHĔVL]��±�PDOLQD�UHĔ�

6KȩNSH�SD\GD�EROÕZÕ�
%D&O2��+2SO4�ĺ%D624Ļ�2+&O

ÎVVÕOÕTWÕĔ�VKÕ۪ÕZÕ��
&+4���222�ĺ&22�����2+22��4

�1D2+�+&O�������EHOJL
������������������������EDTODQED\GÕ

1D2+����0J&O2���DT��VKȩNSH

*D]�WiUL]OL�ȩQLPOHU�
DMÕUDOÕZÕ��
=Q���2+&O�ĺ=Q&O2���+2Ĺ

Ximiyalıq reakciyalar júriwi ushın belgili shártler orınlanıwı 
kerek:

��� [LPL\DOÕT� UHDNFL\D۪D� NLULVLS� DWÕU۪DQ� ]DWODUGÕĔ� PROHNXODODUÕ�
�VRTOÕ۪ÕVÕZÕ�NHUHN�

2��EHOJLOL�WHPSHUDWXUD۪D�GH\LQ�TÕ]GÕUÕZ�
3��MDTWÕOÕT�\DPDVD�HOHNWU�WRN�WiVLUL�
���5HDNFL\D۪D� NLULVLS� DWÕU۪DQ� ]DWODUGÕĔ�PROHNXODODUÕ� ELU-ELULQH�

WL\LS�WXUÕZÕ�KiP�RODUGÕĔ�WiVLUOHVLZ�GiUHMHVL�~ONHQ�EROÕZÕ�XVKÕQ�PD\-
GDODQDGÕ�� XQWDT� KDOÕQD� NHOWLULOHGL� \DNL� HULZVKHĔOLN� TiVL\HWL� MRTDUÕ�
EROVD��HULWLS�PD\GD�EȩOHNVKHOHUJH�D\ODQGÕUÕODGÕ�

2��$\ÕUÕP�[LPL\DOÕT�UHDNFL\DODUGÕĔ�M~]�EHULZL�XVKÕQ�ÕVVÕOÕT�WiVLU�
HWWLULZ� NHUHN�� ÎVVÕOÕT� EHULZ� QiWL\MHVLQGH� UHDNFL\DQÕĔ� EDVODQÕZÕQD�
VHEHS�ERODWX۪ÕQ�W~UOHU�GH�EDU��0iVHOHQ��VKDPQÕĔ�MDQÕZÕ�

0ÕV�[DQD�WHPSHUDWXUDVÕQGD�KDZD�NLVORURGÕ�PHQHQ�WiVLUOHVSH\-
GL� �EXQÕĔ� XVKÕQ� ELU� QHVKH� MÕO� ZDTÕW� NHUHN� ERODGÕ��� EXO� �UHDNFL\DQÕ�
WH]�iPHOJH�DVÕUÕZ�XVKÕQ�PÕVWÕ�TÕ]GÕUÕZ�NHUHN�ERODGÕ��4XPVKHNHU-
GLĔ� WDUTDOÕZÕ� XVKÕQ� ÕVVÕOÕT� WRTWDZVÕ]� EHULOLZL� NHUHN�� HJHU� TÕ]GÕUÕZ�
WRTWDWÕOVD��UHDNFL\D�GD�WRTWD\GÕ�
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3��6RQGD\�UHDNFL\DODU�EDU��RODU�iPHOJH�DVÕZÕ�XVKÕQ� MDTWÕOÕT�
]iU~U��0iVHOHQ��IRWRVLQWH]�SURFHVL�

1DQ� MDEÕZ� XVKÕQ� WDQGÕU� RWÕQ� MD۪ÕS� TÕ]GÕUÕODGÕ�� %XO� TDQGD\�
TXEÕOÕVTD�NLUHGL"�2WÕQQÕĔ�MDQÕZ�SURFHVLQGH�QHOHU�J~]HWLOHGL"

;LPL\DOÕT� UHDNFL\DODU� [LPL\DOÕT� IRUPXODODU� DUTDOÕ� DĔODWÕODGÕ��
UHDJHQW�ĺ�ȩQLP�

5HDJHQWOHU�KiU�GD\ÕP�VWUHONDQÕĔ�VKHS�WiUHSLQH�MD]ÕODGÕ��(NL�
\DPDVD� RQQDQ� DUWÕT� UHDJHQWOHU� EROVD�� KiU� ELULQLĔ� DUDVÕQD� ³�´�
EHOJLVLQ�TR\DPÕ]��³�´�EHOJLVL�³PHQHQ�WiVLUOHVHGL´�\DPDVD�³PH-
QHQ� UHDNFL\D۪D� NLULVHGL´� GHJHQ� PiQLQL� DĔODWDGÕ�� 5HDJHQW�OHU�
GHQ�ȩQLP�OHU�JH�TDUD\�VWUHOND�EHOJLVL�TR\ÕODGÕ��RO�³SD\GD�ERODGÕ´�
\DPDVD�³DMÕUDODGÕ´�GHJHQ�PiQLQL�DĔODWDGÕ��(JHU�HNL�\DPDVD�RQ-
QDQ�DUWÕT�ȩQLP�SD\GD�EROVD��RODU�DUDVÕQD�GD�³�´�EHOJLVL�TR\ÕODGÕ�

0iVHOHQ�� XJOHURG� NLVORURGWD� MDQ۪DQGD� NDUERQDW� DQJLGULG�
SD\GD�HWHGL�

Uglerod + Kislorod → Karbonat angidrid

Reagent Ónim

Ximiyalıq teńlemeler

;LPL\DOÕT�UHDNFL\DQÕ�VÕSDWODZGÕĔ�HĔ�TROD\OÕ�XVÕOÕ�[LPL\D-�
OÕT�WHĔOHPH�W~ULQGH�TDWQDVÕZVKÕ�KiU�ELU�]DWWÕĔ�EHOJLOHUL�KiP�
IRUPXODODUÕQ� MD]ÕZ� NHUHN�� ;LPL\DOÕT� WHĔOHPHOHU� [LPL\DOÕT�
UHDNFL\DGD� TDWQDVÕZVKÕ� ]DWODU� KDTTÕQGD� PD۪OÕZPDWODUGÕ�
XOÕZPDODVWÕUDGÕ�� %XO� WHN� ۪DQD� TDQGD\� ]DWODU� TDWQDVÕZÕQ�
NȩUVHWLZVKL�VDSD�NȩUVHWNLVKL�HPHV��EiONLP�KiU�ELU�UHDJHQW�
\DPDVD� ȩQLP� TDQVKD� HNHQOLJLQ� NyUVHWLZVKL� PX۪GDUOÕT�
�HVDEDW�EROÕSWD�HVDSODQDGÕ�

0iVHOHQ�� 8JOHURGWÕĔ� NLVORURGWD� MDQÕZÕ� [LPL\DOÕT� WHĔOH-
PHVLQ�MD]DPÕ]�

;LPL\DOÕT�UHDNFL\D��XJOHURGWÕĔ�MDQÕZÕ
6ȩ]�EHQHQ�DĔODWÕODGÕ�
8JOHURG���.LVORURG�ĺ�.DUERQDW�DQJLGULG

Mıs sımdı qızdırıw

0ÕV�VÕPQÕĔ�WD]DODQ۪DQ�
EȩOHJLQ�WLJHO�TÕVTÕVKODUÕ�
PHQHQ�EHNNHPOHĔ�KiP�
VSLUWOL�ODPSD�MDOÕQÕQGD�
TÕ]GÕUÕĔ��

1HQL�NȩULS�DWÕUVÕ]"��
�;LPL\DOÕT�UHDNFL\D�EHOJLVLQ�
D\WÕĔ�
5HDNFL\D�WHĔOHPHVLQ�

MD]ÕZ۪D�KiUHNHW�HWLĔ�

5HDNFL\D�WHĔOHPHVLQLĔ�
VKHS�KiP�RĔ�WiUHSOHULQGH�
WHĔVDOPDTOÕOÕT�RUQD۪DQ��
\D۪QÕ\�WHĔ�EROÕZÕ�NHUHN�

Tiykarǵı túsinikler 
Ximiyalıq reakciya�]DWWÕĔ�ELU�\DPDVD�ELU�QHVKH�MDĔD�]DW-

ODU۪D�D\ODQÕZ�SURFHVL�EROÕS�WDEÕODGÕ�
;LPL\DOÕT� UHDNFL\DGD� TDWQDVÕZVKÕ� ]DWODU۪D� reagentler

�GHOLQHGL�
;LPL\DOÕT�UHDNFL\D�QiWL\MHVLQGH�SD\GD�ERO۪DQ�]DWODU�όnim

GHOLQHGL�
;LPL\DOÕT�UHDNFL\DQÕĔ�]DW�EHOJLOHUL�KiP�IRUPXODODUÕ�PHQHQ�

DĔODWÕOÕZÕQD�ximiyalıq teńleme�GHS�DWDODGÕ�
=DWWÕĔ�EDVTD�]DW�SHQHQ�ȩ]�DUD�WiVLUOHVLZL�RQÕĔ�ximiyalıq 

qásiyeti�GHOLQHGL�

-DTWÕOÕT

KDUERQDW�
DQJLGULG

KLVORURG

3 DWRP 3�DWRP
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Ximiyalıq teńlemeni jazıw basqıshları 
%HULOJHQ� UHDNFL\D� XVKÕQ� [LPL\DOÕT� WHĔOHPHQL� MD]ÕZ� XVKÕQ� WȩPHQGHJL� ~VK� EDVTÕVK�

�RUÕQODQDGÕ�
1-qádem:�UHDNFL\DQÕĔ�Vȩ]�EHQHQ�W~VLQGLULOLZL�MD]ÕODGÕ��
2-qádem:� [LPL\DOÕT� WHĔOHPH� G~]LOHGL�� \D۪QÕ\� KiU� ELU� UHDJHQW� KiP� ȩQLP� XVKÕQ� WL\LVOL�

ERO۪DQ�EHOJL�\DPDVD�IRUPXODVÕ�MD]ÕODGÕ��
3-qádem:�WHĔOHPHQLĔ�RĔ�KiP�VKHS�WiUHSL�WHĔOHVWLULOHGL�
0DJQL\�KiP�NLVORURG�RUWDVÕQGD۪Õ�UHDNFL\DQÕĔ�[LPL\DOÕT�WHĔOHPHVL�WȩPHQGHJLVKH�V~ZUHW-

OHQHGL�
1-qádem:�PDJQL\���NLVORURG�ĺ�PDJQL\�RNVLGL��Vȩ]�EHQHQ�W~VLQGLULOLZL��
2-qádem:�0J���22�ĺ�0J2��[LPL\DOÕT�WHĔOHPH��
;LPL\DOÕT� WHĔOHPHQL� UHDNFL\DGD� TDWQDVÕZVKÕ� ]DWODUGÕĔ� EHOJLOHUL� \DNL� IRUPXODODUÕ� DOGÕQD�

�NRHႈ��FLHQWOHUGL�GXUÕV�TR\ÕZ�DUTDOÕ�WHĔOHVWLULOHGL�
3-qádem:�2�0J���22�ĺ�2�0J2��WHĔOHVWLULOJHQ�[LPL\DOÕT�WHĔOHPH��,WLEDU�EHULĔ��[LPL\DOÕT�

WHĔOHPH�WiMLUL\EHGHJL�IDNWODUGÕ�NȩUVHWLZL�NHUHN�

6KLQD�LVOHS�VKÕ۪DUÕZVKÕODU�KiP�VDWÕZVKÕODU�VKLQDODUGÕ�MXS�TÕOÕS�VDWDGÕ�ELU�VKLQD�VDWÕS�DOÕZ�
P~PNLQ� HPHV��� 9HORVLSHG� XVKÕQ� HNL� VKLQD� NHUHN�� ~VK� GȩĔJHOHNOL� YHORVLSHGNH� ~VK� VKLQD�
NHUHN��DYWRPRELOJH�EROVD�WȩUW�VKLQD�NHUHN�

-RTDUÕGD۪Õ�XTVDVOÕT�MiUGHPLQGH�WȩPHQGHJL�HOHPHQWOHU�RUWDVÕQGD�M~]�EHUHWX۪ÕQ�UHDNFL\D�
WHĔOHPHOHULQ�G~]LĔ��PDJQL\�KiP�[ORU��DO\XPLQL\�KiP�EURP��XJOHURG�KiP�IWRU�

5HDNFL\D�WHĔOHPHOHULQ�WHĔOHVWLULĔ�

Esletpe: UHDJHQW�\DPDVD�yQLPOHUGLĔ�WyPHQLQGHJL�
EHOJLOHULQ�\D۪QÕ\�LQGHNVLQ�y]JHUWLULZJH�EROPD\GÕ

���6KHNOHQJHQ�PX۪GDUGD۪Õ� NLVORURG�
SHQHQ� XJOHURG� UHDNFL\DVÕ� WHĔOHPHVLQ�
WHĔOHVWLULĔ��

1-qádem:
XJOHURG���NLVORURG�ĺ�XJOHURG�RNVLGL�

2��&LQNWLĔ�[ORULG�NLVORWDVÕ�PHQHQ�UHDNFL\D۪D�
NLULVLZ� [LPL\DOÕT� UHDNFL\D� WHĔOHPHVLQ� WHĔ-
OHVWLULĔ��

1-qádem:
FLQN��[ORULG�NLVORWDVÕ�ĺ�FLQN�[ORULG���YRGRURG�

Ximiyalıq teńleme: &���22�ĺ�&22

����DWRP������������PROHNXOD������������PROHNXOD�
��XJOHURG������������NLVORURG��������NDUERQDW�DQJLGULG�

%XO�VRQÕ�DĔODWDGÕ��ELU�XJOHURG�DWRPÕ�ELU�NLVORURG�PROHNXODVÕ�PHQHQ�UHDNFL\D۪D�NLULVLS��ELU�
NDUERQDW�DQJLGULG�PROHNXODVÕQ�SD\GD�HWHGL�
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Tapsırmalar

2-qádem:�&���22ĺ�&2�
6KHS�WiUHSWH�2�DWRP��RĔ�WiUHSWH�EROVD���

DWRP�NLVORURG�EDU��
3-qádem:�WHĔOHPHQL�WHĔOHVWLULZ��
D��NLVORURGWÕ�WHĔOHVWLULZ�XVKÕQ�&2�QÕĔ
DOGÕQD�2�TR\ÕODGÕ�
&���22�ĺ�2&2�
E��HQGL�XJOHURGWÕ�WHĔOHVWLULZ�XVKÕQ�
&�WLĔ�DOGÕQD�2�TR\ÕODGÕ��2&���22�ĺ�2&2�

�WHĔOHVWLULOGL���
Tekseremiz:
5HDJHQW ÏQLP
2��DWRP�&
2�DWRP�2

2�DWRP�&
2�DWRP�2

2-qádem:�=Q���+&O�ĺ�=Q&O2��+2
6KHS�WiUHSWH���DWRP��RĔ�WiUHSWH�EROVD�2�

DWRP�YRGRURG�EDU��VKHS�WiUHSWH���DWRP��RĔ�
WiUHSWH�EROVD�2�DWRP�[ORU�EDU

3-qádem:�WHĔOHPHQL�WHĔOHVWLULZ�
D��9RGRURGWÕ�WHĔOHVWLULZ�XVKÕQ�+&O�GÕĔ�DO-

GÕQD�2�TR\ÕODGÕ��QiWL\MHGH�[ORU�GD�HNL�WiUHSWH�
WHĔOHVHGL�
=Q���2+&O�ĺ�=Q&O2��+2��WHĔOHVWLULOGL���
Tekseremiz:
5HDJHQW ÏQLP
��DWRP�=Q
2�DWRP�+
2�DWRP�&O

��DWRP�=Q
2�DWRP�+
2�DWRP�&O

���4D\VÕ�]DWODU۪D�VKDP�VÕ\DTOÕ�[LPL\DOÕT�UHDNFL\D�M~ULZL�XVKÕQ�ÕVVÕOÕT�EHULOLZL�NHUHN"
2��7ȩPHQGHJL�UHDNFL\DODU�XVKÕQ�[LPL\DOÕT�WHĔOHPHOHUGL�MD]ÕĔ�KiP�RODUGÕ�WHĔOHVWLULĔ�
$��$O\XPLQL\���\RG�ĺ�DO\XPLQL\�\RGLG���������
%��1DWUL\���NLVORURG�ĺ�QDWUL\�RNVLGL
&��.DOL\���VXZ�ĺ�NDOL\�JLGURNVLGL���YRGRURG
3��;LPL\DOÕT�WHĔOHPHOHUGL�MD]ÕĔ�
D��.~NLUW�KiP�NLVORURG�N~NLUW�GLRNVLGL�SD\GD�HWHGL�
E��7HPLU�KiP�N~NLUW�WHPLU��,,��VXO¿G�SD\GD�HWHGL�
���.yUVHWLOJHQ�[LPL\DOÕT�SURFHVWL�W~VLQGLULĔ��;LPL\DOÕT�UHDNFL\D�WHĔOHPHVLQ�MD]ÕĔ�

                               a                                  b                                      d

���;LPL\DOÕT�UHDNFL\DQÕĔ�MHWLVSH\�DWÕU۪DQ�EȩOHJLQ�MD]ÕĔ�KiP�RQÕ�WHĔOHVWLULĔ�
���«���«�ĺ�+26���1D&O
2��=Q&O2���&Xĺ�«���«
3��&22��������ĺ�.2&23
4) N2������→NO
���;LPL\DOÕT�UHDNFL\DODU�WHĔOHPHOHULQ�G~]LĔ�
$��PDJQL\���NLVORURG�ĺ�"
%��D]RW���YRGRURG�ĺ�"
&��XJOHURG���NLVORURG�ĺ"
'��OLWL\���YRGRURG�ĺ"

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



71

II BAP. 13-TEMA

Ximiyalıq reakciyalardıń teńlemelerin 
dúziwge tiyisli máseleler sheshiw

Úyreniletuǵın túsinikler
��;LPL\DOÕT�UHDNFL\DODUGÕĔ�
WHĔOHPHOHULQ�G~]LZ�
��;LPL\DOÕT�UHDNFL\DODUGÕĔ�
WHĔOHPHOHULQ�WHĔOHZ

Ximiyalıq qubılıslar = ximiyalıq reakciyalar
���;LPL\DOÕT�UHDNFL\DODU۪D�NRHႈ��FLHQWOHU�TR\ÕĔ�
���)H�+&Oĺ)H&O2��+2

2) NH3ĺ12���+2

3��)H���&O2ĺ)H&O3
4) N2�22ĺ12
���0J�22ĺ0J2
���+2�12ĺ1+3

7��&+4�22ĺ&22��+2O
8��$O�&O2ĺ$O&O3
���=Q�22ĺ=Q2
�0��3�22ĺ32O5

2�� ;LPL\DOÕT� UHDNFL\DODU� WHĔOHPHOHULQ� G~]LZ�
DOJRULWPLQHQ� SD\GDODQÕS�� WȩPHQGHJL� ]DWODU� MXEÕ�
�RUWDVÕQGD۪Õ�UHDNFL\D�WHĔOHPHOHULQ�G~]LĔ�

���1D�KiP�22

2��1D�KiP�&O2
3��$O�KiP�6
���)H�KiP�22

5) N2�KiP�+2

3�� ;LPL\DOÕT� UHDNFL\DODU� WHĔOHPHOHULQGHJL� ³"´�
EHOJLOL�ERVOÕTODUGÕ�GXUÕV�WROWÕUÕĔ�

���&D���2+&O�ĺ�&D�³"´���+2�Ĺ
2��20J���³"´ĺ�20J2
3) 2H2³"´���322�ĺ�2+22���2622

���)H2O3���3+2�ĺ2)H���3�³"´2
���&D&O2���21D2+�ĺ�&D�2+�2���21D�³"´
��� 4Õ]۪ÕVK� PÕV� XQWD۪Õ� ����� J�� VDUÕ� N~NLUW�

�XQWD۪Õ� �3�2�J��PHQHQ�DUDODVWÕUÕOGÕ�KiP�TÕ]GÕUÕOGÕ��
4DUD� XQWDT� SD\GD� EROGÕ�� $OÕQ۪DQ� TDUD� XQWDTWÕĔ�
PDVVDVÕ�TDQVKD"�

5HDNFL\D�WHĔOHPHVLQ�MD]ÕĔ�

6KiUWOL�EHOJLOHU
;LPL\DOÕT� UHDNFL\DODU� WHĔOHPHOHULQ�

G~]LZ� XVKÕQ� UHDNFL\D� TDOD\� EDUÕZÕQ�
NȩUVHWHWX۪ÕQ� NHUHNOL� EHOJLOHUGL� ELOLZ�
NHUHN�� ;LPL\DOÕT� WHĔOHPHOHUGH� WȩPHQ-
GHJL�EHOJLOHU�TROODQÕODGÕ�

ĺ�±�TD\WÕPVÕ]��ELU�MȩQHOLVWH�NHWHGL��
\DPDVD�ļ�±�TD\WÕPOÕ� UHDNFL\D� �HNL�

WiUHSNH�EDUDGÕ��
Ĺ�±�JD]�DMÕUDOÕZÕ�
Ļ�±�VKȩNSH�W~VLZL��KȞ�±�MDTWÕOÕT�
W�� ±� WHPSHUDWXUD� �GiUHMH� PX۪GDUÕQ�

NȩUVHWLZL�P~PNLQ��
4�±�ÕVVÕOÕT�
ȿ��TDWWÕ��±�TDWWÕ�]DW�
ȿ��JD]��\DNL�ȿ��J��±�JD]�WiUL]OL
]DW�
ȿ��NRQF���±�NRQFHQWUOHQJHQ�]DW�
ȿ��VXZOÕ��±�]DWWÕĔ�VXZOÕ�HULWSHVL�
6WUHOND��ĺ��RUQÕQD�WHĔ�EHOJLVL�� �
TR\ÕOÕZÕ�GD�P~PNLQ��

���$WPRVIHUDGD� VKDTPDT� VKDTTDQ�
ZDTWÕQGD� WȩPHQGHJL� UHDNFL\D� M~]�
EHUHGL�

N2���22�ĺ�212���212���22ĺ�2122

5HDNFL\D� WHĔOHPHVLQ� WHĔOHVWLULĔ��
�� PRO� D]RWWÕ� 122� JH� WROÕT� D\ODQGÕUÕZ�
XVKÕQ� QHVKH� PRO� NLVORURG� NHUHN"� %XO�
QHVKH� JUDPP� NLVORURG� ERODGÕ"� 1HVKH�
JUDPP�122�SD\GD�ERODGÕ"
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II BAP. 14-TEMA

Bekkemlew sabaǵı

Úyreniletuǵın túsinikler
��$WRP�KiP�RQÕĔ�G~]LOLVL��VDOÕVWÕUPDOÕ�
PROHNXO\DU�PDVVD��iSLZD\Õ�KiP�
TXUDPDOÕ�]DWODU��]DWWÕĔ�PRO\DU�
PDVVDVÕQ�DQÕTODZ��]DW�PX۪GDUÕ�
�[LPL\DOÕT�UHDNFL\DODUGÕĔ�WHĔOHPHOHULQ�
G~]LZ��[LPL\DOÕT�UHDNFL\DODUGÕĔ�
WHĔOHPHOHULQ�WHĔOHZ�

���.ȩ]�DOGÕĔÕ]۪D�NHOWLULĔ��VL]LĔ�TROÕĔÕ]GD�VÕ\TÕUOÕ�WD\DTVKD�EDU�KiP�VL]��
� $��WDVWÕ�TXP۪D��� � � %��NLVORURGWÕ�R]RQ۪D���
� &��SXZGÕ�PX]۪D�D\ODQGÕUGÕĔÕ]��
4D\VÕ�MD۪GD\GD�[LPL\DOÕT�TXEÕOÕVODUGÕ�iPHOJH�DVÕU۪DQ�ERODVÕ]"

2��ÈSLZD\Õ�]DWODUGÕ�WDEÕĔ��KDZD��VXZ��R]RQ��SDO��WHĔL]�VXZÕ��NLVORURG��D]RW�
3��%HULOJHQOHUGHQ�TXUDPDOÕ�]DWODUGÕ�WDEÕĔ��NLVORURG��R]RQ��GDU\D�VXZÕ��DV�GX]Õ��KDZD��TXP-

VKHNHU�
���20�8�J�[URP�HOHPHQWLQLĔ�]DW�PX۪GDUÕQ�HVDSODĔ"
�����02�Â�023��GDQD�&+4�PHWDQ�PROHNXODVÕQÕĔ�PDVVDVÕ�TDQVKD"�
���0�2��PRO�PX۪GDUÕQGD�DOÕQ۪DQ�WHPLU��,,,��RNVLGL�±�)H2O3�WLĔ�PDVVDVÕ�QHVKHJH�WHĔ"�
7��;LPLN�DOÕP�UHDNFL\D�XVKÕQ���PRO�PDJQL\�DOÕZ�NHUHN�HGL��2O�X]DT�ZDTÕW�'iZLUOLN�NHVWHJH�

WLJLOLS�TDUDS�WXUGÕ�KiP�NH\LQ��2�JUDPP�PDJQL\GL�WiUH]LGH�ȩOVKHS�DOGÕ��;LPLN�DOÕP�TDQVKD۪D�
DOMDVTDQ"

8��(OHPHQWOHUGLĔ�YDOHQWOLNOHULQHQ�SD\GDODQÕS�ELULNSHOHUGLĔ�IRUPXODVÕQ�MD]ÕĔ��
� $��NDOL\�PHQHQ�IWRU���� %��NLVORURG�SHQHQ�PDJQL\�� �������&��YRGRURG�SHQHQ�NDOFL\�
� '��IWRU�PHQHQ�DO\XPLQL\�� (��NLVORURG�SHQHQ�DO\XPLQL\��
���%LULNSHOHUGLĔ�G~]LOLV�IRUPXODVÕQ�MD]ÕĔ�KiP�KiU�ELU�DWRPQÕĔ�YDOHQWOLJLQ�DQÕTODĔ��

$��+&O��� � � %��%H&O2��
� &��$O%U3��� � � '��3+3��� � � (��7L&O4.
�0��;URP��,,,��KiP�[URP��9,��QÕĔ�NLVORURG�SHQHQ�ELULNSHOHULQLĔ�IRUPXODODUÕQ�MD]ÕĔ��
����$T�TXP�6L22�TXUDPÕQGD۪Õ�NLVORURGWÕĔ�PDVVD�~OHVL�TDQVKD"
�2��7ȩPHQGHJL�ȩ]JHULVOHU�XVKÕQ�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�

&D�ĺ�&D+2�ĺ�&D�2+�2
� 6�ĺ�622�ĺ�623�ĺ�+2SO4�ĺ�&D624
�3�� 7ȩPHQGHJL� [LPL\DOÕT� UHDNFL\D� WHĔOH-

PHOHULQGH� MHWLVSH\� DWÕU۪DQ� NRHႈ��FLHQWOHUGL�
WDEÕĔ�

� ���"�0J���22� �20J2
� 2��"�)H���3&O2� �"�)H&O3
� 3��"�$O���"�6� �$O2S3
� ���"�&X���"22� �"�&X2

�����3�2�NJ�+3324�IRVIDW�NLVORWDVÕQ�DOÕZ�XVKÕQ�
TDQVKD�32O5�NHUHN"

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



73

%HULOJHQ�YDULDQWODUGDQ�WXZUÕ�MXZDSWÕ�WDEÕĔ�
���)RVIRUGÕĔ�[LPL\DOÕT�EHOJLVL�
� $��3R� � � %��3� � � &��3W� � � '��.
2��7ȩPHQGHJLOHUGHQ�TD\VÕ�ELULQGH�%D%U2�QÕĔ�DWÕ�GXUÕV�EHULOJHQ"
� $��%RU�EURPLGL� %��%HULOOL\�EURPLG� &��%DUL\�GLEURPLG� '��%DUL\��,��EURPLGL
3�� $O\XPLQL\GLĔ�YDOHQWOLJL�3�NH��N~NLUWWLĔ�YDOHQWOLJL�2�JH�WHĔ��$O\XPLQL\�VXO¿GWLĔ
[LPL\DOÕT�IRUPXODVÕQ�WDEÕĔ"
 A) Al2S  B) AlS3� � &��$O3S2� � '��$O2S3
���0X۪GDUÕ�MD۪ÕQDQ�312�IRUPXODVÕ�TDQGD\�DĔODWÕODGÕ"
� $��3�DWRPOÕ�D]RW� � � � %��2�D]RW�PROHNXODVÕ� �
� &��3�D]RW�PROHNXODVÕ�� � � '��$]RWWÕĔ���PROHNXODVÕ�
���7HPLU��,,,��RNVLGL�SD\GD�EROÕZÕ�XVKÕQ�WXZUÕ�WHĔOHVWLULOJHQ�[LPL\DOÕT�WHĔOHPH�TD\VÕ"
� $��2)H���22ĺ�2)H2� � � %��3)H���222ĺ�)H3O4
� &���)H���322�ĺ�2)H2O3� � � '��)H���2�ĺ�)H2
���6L+4�TXUDPÕQGD۪Õ�NUHPQL\GLĔ��6L��YDOHQWOLJLQ�WDEÕĔ�
� $����� � �%��2�� � &��3�� � '���
7�� ���GDQ� WÕVTDUÕ� WȩPHQGHJL� HOHPHQWOHUGLĔ� EDUOÕ۪Õ� GLDWRPLN� PROHNXODODU� VÕSDWÕQGD� EDU�

EROÕZÕ�P~PNLQ�
� $��9RGRURG� � %��.LVORURG� � &��1DWUL\� � '��;ORU
8��1DWUL\GÕĔ�ODWÕQVKD�DWÕ���
� $��$UJHQWXP� � %��.DOLXP� � &��1DWULXP� � '��&XSUXP
���$J���6�→�$J26�UHDNFL\D�WHĔOHPHVLQGH�J~PLV��$J��DOGÕĔ۪Õ�NRHႈ��FLHQW�QHVKHJH�WHĔ�
� $��2� � � %��3� � � &���� � � '���
�0�� 5HDJHQW� KiP� WL\LVOL� [LPL\DOÕT� UHDNFL\DODU� ȩQLPOHUL� RUWDVÕQGD۪Õ� Vi\NHVOLNWL� WDEÕĔ��

-XZDEÕĔÕ]GÕ�DOLSEHGHJL�KiULSOHUJH�VD\�NHOHWX۪ÕQ�VDQODU�L]EH-L]OLJL�W~ULQGH�EHULĔ�

Reagent Reakciya όnimi

$��ɇ2���22�ĺ ���ɋɈ2���ɇ2Ɉ

%��ɋ2ɇ����22�ĺ 2��ɇ2Ɉ

&��$O�2+�3���+2SO4�ĺ 3��ɋɚ3�ɊɈ4)2���1D123

'��&D�123)2���1D3324�ĺ 4) Al2(SO4)3���ɇ2Ɉ
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NE HAQQÍNDA?

NENI ÚYRENESIZ?

III BAP
 Dáwirlik keste

;LPL\DOÕT� HOHPHQWOHUGLĔ� VÕSDWODPDVÕ�� ;LPL\DOÕT� HOHPHQWOHU� GiZLUOLN�
NHVWHVL��'iZLUOHU�KiP�JUXSSDODU�

;LPL\DOÕT�HOHPHQWOHUGLĔ�WiEL\L\�VHPH\VWYRODUÕ�
6LOWLOL� PHWDOODU�� JDORJHQOHU�� LQHUW� JD]OHU� KiP� TRVÕPVKD� NLVKL� WRSDUODU�

PHWDOODUÕ�KDTTÕQGD�W~VLQLN�

;LPLNOHU�WiUHSLQHQ�[LPL\DOÕT�HOHPHQWOHUGLĔ�NODVVL¿�NDFL\DODQÕZÕ�
;LPL\DOÕT�HOHPHQWOHU�GiZLUOLN�VLVWHPDVÕQGD�GiZLUOLN�NHVWHQLĔ�G~]LOLZL��

;LPL\DOÕT�HOHPHQWOHU�GiZLUOLN�NHVWHVL��'iZLUOHU�KiP�WRSDUODU�
;LPL\DOÕT� HOHPHQWOHUGLĔ� WiEL\L\� VHPH\VWYRODUÕ�� 6LOWLOL� PHWDOODU�� JD-

ORJHQOHU�� LQHUW� JD]OHU� KiP� TRVÕPVKD� NLVKL� WRSDU� PHWDOODUÕ� KDTTÕQGD�
W~VLQLN��

%HNNHPOHZ�VDED۪Õ�

Gúmis
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-DĔD� [LPL\DOÕT� HOHPHQWOHUGLĔ� DVKÕOÕZÕ�PHQHQ� DOÕPODU� RODUGÕ� EHOJLOL� TD۪Õ\GDODU۪D� WL\NDU-
ODQÕS� NODVVL¿�NDFL\DODZGÕ� EDVODGÕ�%LULQVKL� KiUHNHWOHUGHQ� ELUL� HOHPHQWOHUGLĔ� VHPH\VWYRODU۪D�
DMÕUDWÕZ�HGL

;LPL\DOÕT� HOHPHQWOHU� VHPH\VWYRVÕ-XTVDV� TiVL\HWOHUJH� L\H� ERO۪DQ� [LPL\DOÕT� HOHPHQWOHU�
WRSDUÕ�

;LPL\DOÕT�HOHPHQWOHU�DVKÕOÕS��TiVL\HWOHUL�~\UHQLOLS��HOHPHQWOHU�WRSDUODUÕ�VDQÕ�DUWÕS�EDUGÕ�

III BAP. 1-TEMA

Ximiyalıq elementlerdiń sıpatlaması 

Úyreniletuǵın túsinikler
��;LPL\DOÕT�HOHPHQWOHUGLĔ�
NODVVL¿�NDFL\DODQÕZÕ�
��'iZLUOLN�NHVWHQLĔ�G~]LOLVL
��'iZLUOHU�KiP�JUXSSDODU

'iZLUOLN� NHVWH� TDOD\� G~]LOJHQLQ� ELOH-
VL]EH"� 'PLWUL\� ,YDQRYLFK� 0HQGHOHHY�
GiZLUOLN� NHVWHQL� LOLPL\� WL\NDUODS� EHUJHQ�
HĔ� ELULQVKL� [LPLN� DOÕP��%LUDT� RO� EXQÕ� TD-
OD\ÕQVKD� MDUDWWÕ"�2O� HOHPHQWOHUGL� TDQGD\�
MD\ODVWÕU۪DQ"�2QQDQ�DOGÕQ�KiP�NH\LQ�EXO�
MXPÕVWÕ�LVOHZJH�KiUHNHW�HWNHQ�[LPLN�DOÕP-
ODU�NLPOHU�HGL"

0ÕVDOÕ�� NDOL\� NyS� WiUHSWHQ� QDWUL\JH�
XTVD\GÕ�� %LULNSHOHUGH� RODU� ELU� YDOHQWOL��
VXZ�PHQHQ� ELULJLS� WL\NDUGÕ� SD\GD� HWHGL��
WL\NDUODUÕ� EROVD� VLOWLOHU� EROÕS� HVDSODQDGÕ��
6RQÕĔ�XVKÕQ�RODU�VLOWLOL�PHWDOODU�GHS�
DWDODGÕ�� 4iVL\HWOHUL� ER\ÕQVKD� NDOL\� KiP�
QDWUL\JH� XTVDV� EDVTDGD� HOHPHQWOHU� GH�
EDU��2ODU�y]�DOGÕQD�VHPH\VWYR�±�VLOWLOL�HOH-
PHQWOHU�VHPH\VWYRVÕQD�DMÕUDWÕO۪DQ��

/L��1D��.��5E��&V��)U�

7RSDU III ,9 9 9, 9,, 9,,,

�-GiZLU� H He
2-GiZLU B & N O ) Ne
3-GiZLU Si 3 S &L $U
�-GiZLU As Se %U .U
�-GiZLU Te I Xe
�-GiZLU $W 5Q

Triadalar nızamı

�82�-MÕOGD� QHPLV� [LPLJL� ,�9�'\REHUH\-
QHU� TiVL\HWOHUL� ER\ÕQVKD� ELU-ELULQH� XTVDV�
D\ÕUÕP��HOHPHQWOHUGL�3�JUXSSD۪D�ELUOHVWLULZ�
P~PNLQOLJLQ� DQÕTOD۪DQ� KiP�RODUGÕ� WULDGD-
ODU� GHS� DWD۪DQ��-WULDGD�� /L�� 1D�� .�� $WRP�
PDVVDODUÕ�Vi\NHV�W~UGH�7��23��3��۪D�WHĔ��

Shankartua spiralı

�8�3-MÕOGD�IUDQFX]�JHRORJÕ�KiP�[LPLJL�
$�(�6KDQNDUWXD� YHUWLNDO� VÕ]ÕTODU۪D�EyOLQ-
JHQ� FLOLQGU� M~]LQGH� HOHPHQWOHUGL� DWRP�
DZÕUOÕTODUÕQÕĔ� yVLZ� WiUWLELQGH� VSLUDO� IRU-
PDGD�MD\ODVWÕUGÕ�

Metallar� �ODWÕQVKD� ³PHWDOOXP´� ±� VKD[WD��
NiQ� GHJHQ�PiQLVWL� DĔODWDGÕ�� ±� MRTDUÕ� ÕVVÕOÕT�
KiP� HOHNWU� yWNL]LZVKHĔOLN�� L\LOLZVKHĔOLN� KiP�
PHWDOO� MÕOWÕUDTOÕT� VÕ\DTOÕ� [DUDNWHUOL� TiVL\HWNH�
L\H� ERO۪DQ� iSLZD\Õ� ]DWODU� NyULQLVLQGHJL� HOH-
PHQWOHU�WRSDUÕ�

Metall emesler� ±� GiZLUOLN� VLVWHPDQÕĔ�
MRTDUÕ� RĔ� P~\HVKLQ� L\HOHJHQ�� iGHWWH� PHWDOO�
HPHVOLN� TiVL\HWOHUJH� L\H� [LPL\DOÕT� HOH-
PHQWOHU�
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Dáwirlik nızam

�870-MÕOGD۪Õ� GiZLUOLN� VLVWHPDGD�
HOHPHQWOHU� MD\ODVÕZÕ�� 4iVL\HWOHUL�
'�,�0HQGHOHHY� WiUHSLQHQ� EROMDZ
HWLOJHQ�HOHPHQWOHUJH�Vi\NHV�NHOH-
WX۪ÕQ� NHWHNVKHOHU� MDVÕO� UHĔGH� NyU-
VHWLOJHQ�

Meyer kestesi

�870-MÕOGD� QHPLV� [LPLJL� �<�/�0H\HU�
�HOHPHQWOHU� YDOHQWOLJLQH� WL\NDUODQ۪DQ�
�NHVWHGH� DWRP� PDVVD� ~]OLNVL]� y]JHULZLQ�
DWDS� yWLZ� XVKÕQ� HOHPHQWOHU� VDQÕQ� VKHNOH-
JHQ�HGL�

Oktavalar nızamı

�8��-MÕOGD� LQJOLV� DOÕPÕ� $�� 1\XODQGV� KiU�
�VHJL]LQVKL�HOHPHQW�TiVL\HWOHUL�ER\ÕQVKD�ELULQ-
VKL� HOHPHQWNH� XTVDVOÕ۪ÕQ� DQÕTODGÕ�� -DĔDGDQ�
R\ODS�WDEÕO۪DQ�³2NWDYDODU�QÕ]DPÕ´�GHS�DWDO۪DQ�
DVKÕOÕZÕQ�PX]LNDOÕT�yOVKHPQLĔ�MHWL�LQWHUYDOÕQÕĔ�
DQDORJL\DVÕ�VÕSDWÕQGD�DQÕTODPD�EHUGL��

(NL� [LPLN� ±� UXV� DOÕPÕ� '�� ,�� 0HQGHOHHY� KiP� QH-
PLV�DOÕPÕ�/�0H\HU�HOHPHQWOHUGLĔ�DWRP�PDVVDVÕ�DUWÕS�
EDUÕZ� WiUWLELQGH� MD\ODVWÕU۪DQGD� XTVDV� TiVL\HWOHUL�
GiZLUOLN� W~UGH� WiNLUDUODQÕS� WXUDWX۪ÕQ� VHPH\VWYRODU�
NyULQLVLQGHJL� HOHPHQWOHU� NODVVL¿�NDFL\DVÕQ� ۪iUH]VL]�
W~UGH� XVÕQÕV� HWWL�� (NHZLGH� y]� NHVWHOHULQ� EDVSDGDQ�
VKÕ۪DUGÕ� �0HQGHOHHY� ±� �8��-MÕOGD� KiP� 0H\HU� ±�
�870-MÕOGD��KiP�MDĔD�GiZLUOLN�QÕ]DPGÕ�TiOLSOHVWLUGL�

0HQGHOHHYWLĔ� GiZLUOLN� QÕ]DPQÕĔ� GXUÕVOÕ۪ÕQD� LVH-
QLPL� VRQVKHOL� N~VKOL� HGL�� RO� QÕ]DP� WL\NDUÕQGD� DWRP�
DZÕUOÕTODUÕQÕĔ� PDQLVLQ� y]JHUWWL�� 2O� JDOL\� ��87����
VNDQGL\� ��87��� KiP�JHUPDQL\� ��88��� HOHPHQWOHUGLĔ�
TiVL\HWOHULQ�DQÕT�EROMDZ�HWWL�KiP�ELU�QHVKH�MÕO�yWNHQ-
QHQ�VRĔ�XVÕ�HOHPHQWOHU�DVKÕOGÕ�

�87�-MÕOGD�0HQGHOHHY�y]LQLĔ�'iZLUOLN�QÕ]DPÕQGD�
GiZLUOLN�NHVWH�DUTDOÕ�NODVVLN�IRUPD�EHUGL�GiZLUOLN�NHVWH�DUTDOÕ�NODVVLN�IRUPD�EHUGL�
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Tapsırmalar

���%RV�NHWHNVKHOHUJH�HOHPHQWOHUGL�GiZLUOHU�KiP�WRSDUODU�ER\ÕQVKD�GXUÕV�MD\ODVWÕUÕĔ�

$WRP *HOL\ ;ORU $]RW "
7iUWLS�VDQÕ 2 �8
$WRP�PDVVD 4 40
3URWRQODU�VDQÕ �7
1H\WURQODU�VDQÕ �8 7
(OHNWURQODU�VDQÕ �8

2�� 'iZLUOLN� NHVWHGHQ� YRGRURG�� NLVORURG�� QDWUL\�� DUJRQ�� FLQN�� EURP�� UXWHQL\�� SODWLQD� HOHPHQWOHULQ�
WDEÕĔ��2ODUGÕĔ�WiUWLS�VDQÕ��VDOÕVWÕUPDOÕ�DWRP�PDVVDODUÕ��GiZLU�KiP�JUXSSD�VDQODUÕQ�NyUVHWLĔ��

Ximiyalıq elementlerdiń tábiyiy semeystvoları 
6LOWLOL�PHWDOODU��/L��1D��.��5E��&V��)U�
*DORJHQOHU��)��&O��%U��-��$V�
;DONRJHQOHU��6��2��6H��7H��3R�
,QHUW�JD]OHU��+H��1H��$U��;H��.U�

Tiykarǵı túsinikler 
'iZLUOLN�NHVWH�[LPL\DOÕT�HOHPHQWOHU�WiUWLS�VDQÕ�DUWÕS�EDUÕZÕ�WiUWLELQGH�JRUL]RQWDO�KiP�

YHUWLNDO�TDWDUODUGD�MD\ODVTDQ�
9HUWLNDO�TDWDUODU�WRSDUODU�GHS�DWDODGÕ��
*RUL]RQWDO�TDWDUODU�GiZLUOHU�GHS�DWDODGÕ�
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0HWDOO� KiP� PHWDOO� HPHVOHUJH� EyOLQLZ� HOHPHQWOHUGL� NODVVL¿�NDFL\DODZ� XVKÕQ� MHWHUOL�
EROPD۪DQÕ� VHEHSOL� LOLPSD]ODU� TiVL\HWOHUL� XTVDV�ERO۪DQ�HOHPHQWOHUGL� XVÕ� HNL� NODVWDQ�DMÕUDWD�
EDVODGÕ��%XQGD\�HOHPHQWOHU�WRSDUODUÕ�WiEL\L\�VHPH\VWYRODU�GHS�DWDODGÕ�

6LOWLOL� PHWDOODU� ,$� JUXSSDVÕQGD� MD\ODVTDQ�� %XODU� OLWL\� /L�� QDWUL\� 1D�� NDOL\� .�� UXELGL\� 5E��
FH]L\�&V��IUDQFL\�)U��)UDQFL\�UDGLRDNWLY�HOHPHQW�HVDSODQDGÕ��2ODU�VLOWLOL�PHWDOODU�GHS�DWDODGÕ��
VHEHEL� RODU� VXZ�PHQHQ� y]� DUD� WiVLUOHVNHQGH� VXZGD� MDTVÕ� HUL\WX۪ÕQ� WL\NDU-VLOWLOHUGL� SD\GD�
HWHGL�

6LOWLOL�PHWDOODU� D\ÕUÕP� XOÕZPDOÕT� TiVL\HWOHUJH� L\H��PROHNXODODUÕ� ELU� DWRPQDQ� LEDUDW�� M~Gi�
DNWLY��6RQÕĔ�XVKÕQ�RODU�NHURVLQ�DVWÕQGD�VDTODQÕZÕ�NHUHN���/L��OLWL\�EROVD�YD]HOLQ�PD\Õ�DVWÕQGD�
VDTODQDGÕ�

2ODU� VXZ� PHQHQ� WH]� UHDNFL\D۪D� NLULVHGL�� ELULNSHGH� ,� YDOHQWOLNWL� NyUVHWH� DODGÕ�� 6LOWLOL�
PHWDOODUGÕĔ�PHWDOO�DNWLYOLJL�JUXSSDGD�MRTDUÕGDQ�WyPHQJH�TDUD\�DUWDGÕ�

III BAP. 2-TEMA

Ximiyalıq elementlerdiń tábiyiy semeystvoları

Úyreniletuǵın túsinikler
��6LOWLOL�PHWDOODU
��*DORJHQOHU
��,QHUW�JD]OHU

Siltili metallar

Galogenler

7DEL\DWWD�VLOWLOL�PHWDOODU۪D�TDUDPD-TDUVÕ�TiVL\HWOHUJH�L\H�ERO۪DQ�HOHPHQWOHU�JUXSSDVÕ�EDU��
PÕVDOÕ��galogenler.

*DORJHQOHU�WLSLN�PHWDOO�HPHVOHU��PHWDOODU�PHQHQ�y]�DUD�WiVLUOHVNHQGH�RODU�GX]ODUGÕ�SD\-
GD� HWHGL� �JDORJHQ� ±� GX]� SD\GD� HWLZVKL� GHJHQ� PiQLVWL� DĔODWDGÕ��� *DORJHQOHU� PROHNXO\DU�
KDOGD�ERODGÕ��%DUOÕT�JDORJHQOHU�XVKÕZVKÕ�YRGRURG�ELULNSHOHULQ�SD\GD�HWHGL��RODUGÕĔ�HULWSHOHUL�
NLVORWDODU�ERODGÕ��6LOWLOL�PHWDOODUGDQ�SDUÕTOÕ�W~UGH�HOHPHQWOHUGLĔ�DNWLYOLJL�JDORJHQOHUGH�VDOÕVWÕU-
PDOÕ�DWRP�PDVVDODUÕ�DUWÕZÕ�PHQHQ�NHPH\HGL��

*DORJHQOHU�9,,�$�WRSDUÕQGD�MD\ODVTDQ��%XODU�IWRU�)��[ORU�&O��EURP�%U��\RG�,��DVWDW�$W��$VWDW�
UDGLRDNWLY�HOHPHQW�HVDSODQDGÕ��%LULNSHOHUGH� IWRU� ,�YDOHQWOLNWL��TDO۪DQ�JDORJHQOHU� ,�� ,,,��9��9,,�
YDOHQWOLNWL�NyUVHWHGL�

-iQH�ELU�WiEL\L\�HOHPHQWOHU�WRSDUÕ�inert gazler��'iZLUOLN�
VLVWHPDQÕĔ� KiU� ELU� GiZLUL� LQHUW� JD]� EHQHQ� WDPDPODQDGÕ��
,QHUW� JD]OHU� [LPL\DOÕT� DNWLYOLJL� WyPHQOLJL� PHQHQ� DMÕUDOÕS�
WXUDGÕ��2ODU�UHĔVL]�KiP�L\LVVL]�ELU�DWRPOÕ�JD]OHU��*HOL\�[L±
PL\DOÕT� MDTWDQ� HĔ� LQHUW�� NULSWRQ� KiP� NVHQRQ� EROVD� DNWLY-
OHZ��2ODU�KiU�GD\ÕP�DWPRVIHUD�KDZDVÕQGD�EDU��ELUDT�RODUGÕ�
NyULZ�\DPDVD�VH]LZ�P~PNLQ�HPHV��6XZGD� MDPDQ�HUL\GL��
-DQED\GÕ�� ÕVVÕOÕTWÕ� MDPDQ� yWNHUHGL�� (OHNWU� WRNÕQ� MDTVÕ� yW±
NHUHGL�KiP�ELU�ZDTÕWWÕĔ�y]LQGH� MDTWÕOÕT�VKÕ۪DUDGÕ��ÈPHOGH�
PHWDOODU�� NLVORURG��NLVORWDODU�� WL\NDU��RUJDQLNDOÕT�]DWODU�PH-
QHQ� UHDN�FL\D۪D� NLULVSH\GL�� ;LPL\DOÕT� DNWLYOLJL� DWRP� PDV-
VDVÕQÕĔ� DUWÕZÕ� PHQHQ� DUWDGÕ�� ,QHUW� JD]OHU� ]iKiUOL� HPHV��
ELUDT�RODU�NLVORURGWÕ�KDZDGDQ�TÕVÕS�VKÕ۪DUÕZÕ�P~PNLQ��EXO�
RQÕĔ�NRQFHQWUDFL\DVÕQ�M~Gi�WyPHQOHWHGL�

,QHUW�JD]OHU� �+H��1H��$U�� WL\NDUÕQDQ�PHWDOODUGÕ� NHSVHU-
OHZGH�� ODPSDODUGD�� VKÕUDODUGD�� VRQGD\-DT�� ¿�]LNDOÕT� L]HUW-�
OHZOHUGH�VXZÕWTÕVK�VÕSDWÕQGD�TROODQÕODGÕ�
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'iZLUOLN�NHVWH�[LPL\DOÕT�HOHPHQWOHUGÕĔ�WiUWLS�VDQÕ��SUR-
WRQODU� VDQÕ��� HOHNWURQ� G~]LOLVL� KiP� [LPL\DOÕT� TiVL\HWOHUL�
ER\ÕQVKD� WiUWLS� SHQHQ� MD\ODVÕZÕ� EROÕS� WDEÕODGÕ�� 8VÕ� WiUWLS�
HOHPHQWOHUGL� GiZLUOLN� y]JHULVOHUL� ER\ÕQVKD� DMÕUDWDGÕ�� RODU��
y]OHULQLĔ�XTVDV�TiVL\HWOHUJL�ER\ÕQVKD�MD\ODVDGÕ�

(OHPHQWOHU�VHPH\VWYRVÕ-GiZLUOLN�NHVWHGHJL�HOHPHQWOHU�
TDWDUÕ��6HPH\VWYRQÕĔ�KiU�ELU�D۪]DVÕ�ELU�TÕ\OÕ�PX۪GDUGD۪Õ�
YDOHQW� HOHNWURQODU۪D� L\H�� 6HPH\VWYR� D۪]DODUÕ� XTVDV� [L±
PL\DOÕT�KiP�¿�]LNDOÕT�TiVL\HWOHUJH�L\H��(OHPHQWOHU�VHPH\-
VWYRVÕ� �HOHPHQWOHU� WRSDUÕ� GHS� WH� DWDODGÕ��.HOLVSHZVKLOLNOHU�
M~]HJH�NHOJHQL�VHEHSOL�� ,83$&�HOHPHQWOHU�JUXSSDODUÕQ�DW�
SHQHQ�HPHV��EiONLP�VDQ�PHQHQ�EHOJLOHZGL� DE]DO� NyUHGL�
KiP�Ki]LUGH��8�HOHPHQWOHU�VHPH\VWYRVÕ�\DPDVD�WRSDUODU�
EDU��%XQGD\�EyOLVWLULOLZ�HOHPHQWOHUGHQ�iPHOL\�SD\GDODQÕZ-
GD�M~Gi�~ONHQ�iKPL\HWNH�L\H��

���1H�XVKÕQ�VLOWLOL�PHWDOODU�NHURVLQ�TDEDWÕ�DVWÕQGD�VDTODQÕZÕQ�W~VLQGLULĔ��
2��6LOWLOL�PHWDOODUGÕĔ�NLVORURG�KiP�[ORU�PHQHQ�y]�DUD�WiVLUL�UHDNFL\D�WHĔOHPHVLQ�QDWUL\�PÕVDOÕQGD�

MD]ÕĔ�
3��*DORJHQOHUGLĔ�YRGRURG�SHQHQ�y]�DUD�WiVLUL�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ��
���/RJLNDOÕT�GL]EHNWL�GDZDP�HWWLULĔ�KiP�W~VLQGLULĔ�
1D&O�ĺ�1D2+�ĺ1D22ĺ«� � .2SO4�ĺ�+2SO4ĺ623�ĺ«
���+DZD�TXUDPÕ�KDTTÕQGD�PD۪OÕZPDWODUGÕ�WRSODĔ�KiP�RQGD۪Õ�LQHUW�JD]OHU�PX۪GDUÕQ�GiSWHULĔL]JH�

MD]ÕĔ�

Tapsırmalar

Tiykarǵı túsinikler
Tabiyiy semeystvolar – XT-

VDV� [LPL\DOÕT� KiP� ¿�]LNDOÕT�
TiVL\HWOHU� PHQHQ� ELUOHVWLULOJHQ�
HOHPHQWOHU�WRSDUÕ��

Siltili metall – VXZ� PHQHQ�
y]� DUD� WiVLUOHVLS�� N~VKOL� HUL\-�
WX۪ÕQ� WL\NDU� ±�silti� SD\GD�HWLZ-
VKL�HOHPHQW�W~UL��

Galogen – GX]�SD\GD�HWLZVKL�
GHJHQ�PiQLVWL�DĔODWDGÕ��

Inertlik�±�WyPHQ�[LPL\DOÕT�DN-
WLYOLOLN��

IUPAC – ;DOÕT� DUDOÕT� WHR±���������
UL\DOÕT� KiP� iPHOL\� [LPL\D� ELU-
lespesi.

IUPAC QRPHQNODWXUDVÕ�
�[LPL\DOÕT�ELULNSHOHUGL�DWDZ�KiP�
[LPL\D� SiQLQ� VÕSDWODZVKÕ� VLV-
WHPDVÕ�EROÕS�WDEÕODGÕ�
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���³'iZLUOLN´�GHJHQGH�QHQL�W~VLQHVL]"
2��.~QOHUGÕĔ�GiZLUOLJLQ�TDQGD\�V~ZUHWOH\VL]"
3��-iQH�TDQGD\�GiZLUOLNOHUGL�ELOHVL]"
(OHPHQWOHUGLĔ� NODVVL¿�NDFL\DODQÕZÕ� ER\ÕQVKD� HĔ� QiWL\MHOL�

KiUHNHW��8��-MÕOGD� UXV�[LPLJL�'PLWUL\�0HQGHOHHY� WiUHSLQHQ�
LOJHUL� V~ULOJHQ�� 2O� EHOJLOL� ERO۪DQ� �3� HOHPHQWWLĔ� DWRP�PDV-
VDODUÕQ� DUWÕS� EDUÕZÕ� ER\ÕQVKD� MD\ODVWÕU۪DQGD�� XTVDV� TiVL-
\HWOHUJH� L\H� HOHPHQWOHU� EHOJLOL� DUDOÕTODUGD� SD\GD� EROÕZÕQ�
J~]HWNHQ��%XO�GiZLUOLN�GHS�DWDODGÕ�

'iZLUOLN� NHVWHQL� G~]LZGH� '�,�0HQGHOHHY� DWRPQÕĔ�
�WL\NDU۪Õ� [DUDNWHULVWLNDVÕ� VÕSDWÕQGD� RQÕĔ� PDVVDVÕQ� DOGÕ�� ³ÈSLZD\Õ� GHQHOHUGLĔ� TiVL\HWOHUL��
VRQGD\-DT�� HOHPHQWOHU� ELULNSHOHULQLĔ� IRUPD� KiP� TiVL\HWOHUL� HOHPHQWOHU� DWRP� DZÕUOÕTODUÕQÕĔ�
EyOHJLQH� GiZLUOL� W~UGH� ED\ODQÕVOÕ´�� ±� GHS� �WiUL\LSOHJHQ� GiZLUOLN� QÕ]DP۪D� V~\HQLS�� HOH-
PHQWOHUGÕĔ�GiZLUOLN�NHVWHVL�G~]LOJHQ�

(OHPHQWHUGLĔ� GiZLUOLN� NHVWHVL� GiZLUOLN� QÕ]DPQÕĔ� JUD¿N� �NHVWH� WiUL]GH�� V~ZUHWL� EROÕS�
WDEÕODGÕ��1Õ]DPQÕĔ�DVKÕOÕZÕ�KiP�GiZLUOLN�NHVWHQLĔ�ELULQVKL�YDULDQWÕQÕĔ�MDUDWÕOÕZ�ZDTWÕ��8��-MÕO�
�-PDUW�HVDSODQDGÕ�

+i]LUJL� ZDTÕWWD� 0HQGHOHHY� GiZLUOLN� NHVWHVL� ��8� [LPL\DOÕT� HOHPHQWWL� y]� LVKLQH� DODGÕ��
'iZLUOLN� VLVWHPDGD۪Õ� EDUOÕT� HOHPHQWOHU� ELU-ELULQHQ� NH\LQ� L]EH-L]� NHOLZ� WiUWLELQGH� QRPHUOHQ-
JHQ��(OHPHQWOHUGLĔ�VDQODUÕ�WiUWLS�\DPDVD�DWRP�VDQODUÕ�GHS�DWDODGÕ�

������������������$WRP�WiUWLS�VDQÕ�

��������������������������������������������������������������������������������������������;LPL\DOÕT�EHOJLVL

�����������������������������������������$WÕ
��������������������������������������������������������������������������������������������$WRP�PDVVDVÕ

'DZLUOLN� NHVWH� JRUL]RQWDO� TDWDUODUÕQGD� 7� GiZLU� EDU� �ULP� VDQODUÕ� PHQHQ� EHOJLOHQJHQ���
RODUGDQ� ,�� ,,� KiP� ,,,� GiZLUOHU� NLVKL� GiZLUOHU� ,9�� 9�� 9,� KiP�9,,� GiZLUOHU� ~ONHQ� GiZLUOHU� GHS�
�DWDODGÕ�

%LULQVKL� GiZLUGHQ� EDVTD� EDUOÕT� GiZLUOHU� VLOWLOL� PHWDOO� PHQHQ� EDVODQÕS�� LQHUW� JD]� EHQHQ�
����WDPDP�ODQDGÕ��

'iZLUOLN�NHVWHGHJL�YHUWLNDO�TDWDUODUGD�8�WRSDU�MD\ODVTDQ��ULP�VDQODUÕ�PHQHQ�EHOJLOHQJHQ���
JUXSSD�VDQÕ�HOHPHQWOHUGLĔ�ELULNSHOHUGH�NyUVHWHWX۪ÕQ�YDOHQWOLNOHUL�PHQHQ�ED\ODQÕVOÕ��ÈGHWWH��
HOHPHQWOHUGLĔ� MRTDUÕ� YDOHQWOLNOHUL� JUXSSD� VDQÕQD� WHĔ�� )� KiP� 2� EXQQDQ� WÕVTDUÕ� ±� RODUGÕĔ�
�YDOHQWOLNOHUL�)±�,��2�±�,,�JH�WHĔ�

+iU�ELU�JUXSSD�HNLJH�±�EDV�KiP�TRVÕPVKD�JUXSSDODU۪D�EyOLQJHQ��EXO�GiZLUOLN�VLVWHPDGD�
ELULQVKL�RĔ۪D��EDVTDVÕQ�EROVD�VKHSNH�MÕOMÕWÕS�MD]ÕZ�PHQHQ�NyUVHWLOJHQ�

III BAP. 3-TEMA

 Ximiyalıq elementler dáwirlik kestesi 

Úyreniletuǵın túsinikler
��'iZLUOHU
��7RSDUODU
��;LPL\DOÕT�HOHPHQWOHUGLĔ�
MD\ODVÕZÕ

Tiykarǵı túsinikler 
Dáwirler – JRUL]RQWDO� TD-

WDUODU��VLOWLOL�PHWDOOGDQ�EDVODS���
�LQHUW� JD]� EHQHQ� WDPDPOD-
QDGÕ�

Gruppalar – YHUWLNDO�TDWDU-
ODU��EDV�KiP�TRVÕPVKD�JUXS-
SDODU۪D�EyOLQHGL�

20
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+i]LUJL�ZDTÕWWD�GiZLUOLN�VLVWHPDQÕĔ��00�GHQ�DUWÕT�YDULDQWODUÕ�EDU��EXODU�GiZLUOLN�QÕ]DPQÕĔ�
W~UOL�IRUPDGD۪Õ�NyULQLVL��'�,�0HQGHOHHY��8��-MÕO��-PDUWWD�XVÕQÕV�HWNHQ�HOHPHQWOHUGLĔ�GiZLUOLN�
VLVWHPDVÕQÕĔ� ELULQVKL� YDULDQWÕ� X]ÕQ� IRUPDGD۪Õ� YDULDQWÕ� GHOLQHGL�� %XO� YDULDQWWD� KiU� ELU� GiZLU�
ELU�TDWDUGD�MD\ODVWÕUÕO۪DQ�HGL��870-MÕO�GHNDEU�D\ÕQGD�RO�GiZLUOLN�VLVWHPDQÕĔ�HNLQVKL��YDULDQWÕQ�
\D۪QÕ\��TÕVTD�IRUPD�GHS�DWDO۪DQ�YDULDQWÕQ�EDVÕS�VKÕ۪DUGÕ��%XO�YDULDQWWD�GiZLUOHU�TDWDUODU۪D��
JUXSSDODU�EROVD� �EDV�KiP�TRVÕPVKD��JUXSSDODU۪D�EyOLQJHQ�HGL��'iZLUOLN�NHVWHQLĔ� ÕTVKDP�
ERO۪DQ�TÕVTD�IRUPDGD۪Õ�YDULDQWÕ�HĔ�NyS�WDUTDO۪DQ�

���4D\VÕ�HOHPHQWOHUGLĔ�MRTDUÕ�YDOHQWOLJL�GiZLUOLN�NHVWHGH�MD\ODVTDQ�JUXSSDVÕQD�WXZUÕ�NHOPH\GL"
2��,$��9$��9,,$�KiP�9,,,$�JUXSSDODUÕQGD�MD\ODVTDQ�HOHPHQWOHUGL�D\WÕĔ"
3���-��2-�KiP�3-GiZLUOHUGH�MD\ODVTDQ�EDUOÕT�HOHPHQWOHUGL�VDQDĔ�
���,9$�JUXSSD�KiP�3-GiZLUJH�TD\VÕ�HOHPHQW�NLUHGL"
���4D\VÕ�HOHPHQW�9,,$�JUXSSD�KiP�2-GiZLUOHUJH�WL\LVOL"
���7yPHQGHJL�NHVWHQL�GiSWHUOHULĔL]JH�VÕ]ÕĔ�
D��,,�JUXSSD�HOHPHQWOHUL�NHOWLULOJHQ�NHWHNVKHQL�MDVÕO�
E��3-GiZLU�HOHPHQWOHUL�NHOWLULOJHQ�NHWHNOHUGL�NyNVKLO�UHĔJH�ER\DĔ��
D�
0DJQL\ 6XUPD .DOL\

&LQN .DOL\ $OWÕQ

%HULOOL\ %RU 8JOHURG

E�

1DWUL\ $]RW %RU
*DOOL\ $O\XPLQL\ )RVIRU
6NDQGL\ .LVORURG .UHPQL\

Tapsırmalar
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ЛИТИЙ

НАТРИЙ
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МЕДЬ

РУБИДИЙ

СЕРЕБРО

ЦЕЗИЙ

ЗОЛОТО

ФРАНЦИЙ

РЕНГЕНИЙ

БЕРИЛЛИЙ

МАГНИЙ

КАЛЬЦИЙ

ЦИНК

СТРОНЦИЙ

КАДМИЙ

БАРИЙ

РТУТЬ

РАДИЙ

УНУНБИЙ
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БОР

АЛЮМИНИЙ

СКАНДИЙ

ГАЛЛИЙ

ИТТИРИЙ

ИНДИЙ

ЛАНТАН

ТАЛЛИЙ

АКТИНИЙ

УНУНТРИЙ

НЕОДИМ

УГЛЕРОД

КРЕМНИЙ

ТИТАН

ГЕРМАНИЙ

ЦИРКОНИЙ

ОЛОВО

ГАФНИЙ

СВИНЕЦ

РЕЗЕРФОРДИЙ

УНУНКВАДИЙ

ПРОАКТИНИЙ

АЗОТ

ФОСФОР

ВАНАДИЙ

МЫШЬЯК

НЕОБИЙ

СУРЬМА

ТАНТАЛ

ВИСМУТ

ДУБНИЙ

УНУНТРЕНТИЙ

УРАН

КИСЛОРОД

СЕРА

ХРОМ

СЕЛЕН

МОЛИБДЕН

ТЕЛЛУР

ВОЛЬФРАМ

ПОЛОНИЙ

СИБОРГИЙ

УНУНГЕКЦИЙ

ПРОМЕТИЙ

ФТОР

ХЛОР

МАРГАНЕЦ

БРОМ

ТЕХНИЦИЙ

ЙОД

РЕНИЙ

АСТАТ

БОРИЙ

УНУНСЕПТИЙ

НЕПТУНИЙ

НЕОН

АРГОН

ЖЕЛЕЗО

КРИПТОН

РУТЕНИЙ

КСЕНОН

ОСМИЙ

РАДОН

ХАССИЙ

УНУНОКТИЙ

САМАРИЙ

КОБАЛЬТ

РОДИЙ

ИРИДИЙ

МЕЙТНЕЙРИЙ

НИКЕЛЬ

ПАЛЛАДИЙ

ПЛАТИНА

ДАРМШТАДТИЙ

ГЕЛИЙ

ЕВРОПИЙ ГАДОЛИНИЙ

АМЕРИЦИЙ КЮРИЙ

ТЕРБИЙ

БЕРКЛИЙ

ДИСПРОЗИЙ

ПЛУТОНИЙ КАЛИФОРНИЙ

ГОЛЬМИЙ

ЭНШТЕЙНИЙ

ЭРБИЙ

ФЕРМИЙ

ТУЛИЙ

МЕНДЕЛЕЕВИЙ

ИТТЕРБИЙ

НОБЕЛИЙ

ЛЮТЕЦИЙ

ЛОУРЕНСКИЙ

ЦЕРИЙ

ТОРИЙ

ПРАЗЕОДИМ

ȼ๔๊๑แ฾�็ใ๊แ฽๔��
ไ฾๋์๐แ฾�฻็฽็-
้็฽๊็฽฾้฿ู๒แ฾�
๊็฾฽แๆ฾ๆแ๘

ඛ-ɷɥɟɦɟɧɬɵ ඘-ɷɥɟɦɟɧɬɵ I-ɷɥɟɦɟɧɬɵG-ɷɥɟɦɟɧɬɵ

Ɉ๋ๆ็๊แ๋฾ไ๕ๆู๘�
๖ไ฾ใ๋้็็๋้แ๏ ู๋฾ไ๕ๆ็๊๋๕

Ⱥ๋็ๅๆ๔โ�่็้๘฽ใ็฻๔โ�
ๆ็ๅ฾้

ɏɢɦɢɱɟɫɤɚɹ�
ɮɨɪɦɭɥɚ

Ⱥɬɨɦɧɚɹ�
ɦɚɫɫɚ

ɍɊȺɇɇูเ฻ูๆแ฾

Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɷɥɟɤɬɪɨɧɨɜ�
ɜ�ɡɚɩɨɥɧɹɸɳɢɯɫɹ�ɢ�ɛɥɢɡ-

ɤɢɯ�ɤ�ɧɢɦ�ɨɛɨɥɨɱɤɚɯ
Ɋɚɫɩɨɥɨɠɟɧɢɟ�ɷɥɟɤɬɪɨ-

ɧɨɜ�ɧɚ�ɨɛɨɥɨɱɤɚɯ

ɉɟɪɢɨ-
ɞɵ

Ɋɹɞɵ
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III BAP. 4-TEMA

Bekkemlew sabaǵı 

Úyreniletuǵın túsinikler

��;LPL\DOÕT�NHVWH�MDUDWÕOÕZ�WDUL\[Õ
��(OHPHQWOHUGLĔ�WiEL\L\�
VHPH\VWYRVÕ
��'iZLUOHU
��*UXSSDODU
��;LPL\DOÕT�HOHPHQWOHUGLĔ�MD\ODVÕZÕ

��� ,��9��'\REHUH\QHU��-��$��1\XODQGV��'�� ,��0HQGHOHHYWLĔ� MXPÕVODUÕQ�VDOÕVWÕUÕĔ��XTVDVOÕ۪Õ�
KiP�SDUTÕQ�MD]ÕĔ

2��.HVWHQL�WROWÕUÕĔ�

;LPL\DOÕT�HOHPHQWOHUGLĔ�WiEL\L\�
VHPH\VWYRODUÕQÕĔ�DWÕ

Bul
VHPH\VWYRODUGÕĔ�

HOHPHQWOHUL

Bul
VHPH\VWYRODUGÕĔ�

TiVL\HWOHUL

6LOWLOL�PHWDOODU

*DORJHQOHU

,QHUW�JD]OHU

3��7yPHQGHJL�GLDJUDPPDGDQ�SD\GDODQÕS�
$��6LOWLOL�PHWDOGÕ�NyUVHWHWX۪ÕQ�JUXSSD�KiULELQ��RQÕĔ�

DWÕQ�MD]ÕĔ�
%�� *DORJHQGL� NyUVHWHWX۪ÕQ� JUXSSD� KiULELQ�� RQÕĔ�

DWÕQ�MD]ÕĔ�
&�� LQHUW� JD]GÕ� NyUVHWHWX۪ÕQ� JUXSSD� KiULELQ�� RQÕĔ�

DWÕQ�MD]ÕĔ�
���$WRP�PDVVDVÕ� GiZLUOHUGH� VKHSWHQ� RĔ۪D� TDUD\�

TDOD\�y]JHUHGL"
���$WRP�PDVVDVÕ� JUXSSDODUGD� MRTDUÕGDQ� WyPHQJH�

TDUD\�TDOD\�y]JHUHGL"
���6LOWLOL�PHWDOODU�VXZ�PHQHQ�UHDNFL\D۪D�NLULVNHQGH�TDQGD\�yQLP�SD\GD�ERODGÕ"�5HDN-�

FL\D�WHĔOHPHOHULQ�MD]ÕĔ�
7��*DORJHQOHUGLĔ�PHWDOODU�PHQHQ�y]�DUD�WiVLUL�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�
8��6[HPDGD۪Õ�³;´�]DWÕQ�WDEÕĔ��)H2O3���3+2ĺ2;���3+2O.
���7iUWLS�VDQÕ����ERO۪DQ�HOHPHQWWL�WROÕT�WiUL\LSOHĔ
�0����2�PRO��2/L���&O2�ĺ2/L&O��PX۪GDUÕQGD۪Õ�OLWL\�[ORULGWL�DOÕZ�XVKÕQ�]iU~U�ERO۪DQ�OLWL\�PDV-

VDVÕQ�HVDSODĔ�

��,��9��'\REHUH\QHU��������������������������������������������������������������������������������������������������������������������������������������
���7ULDGDODU�QÕ]DPÕ

-��$��1\XODQGVWÕĔ
2NWDYDODU�QÕ]DPÕ

�'�,�0HQGHOHHYWLĔ
���'iZLUOLN�QÕ]DPÕ

�82� �8�� �8��
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IV BAP
HAWA.
JANÍW REAKCIYASÍ 
NE HAQQÍNDA?

NENI ÚYRENESIZ?

+DZDQÕĔ� TXUDPÕ�� +DZDQÕĔ� SDWDVODQÕZÕQD� WiVLU� HWLZVKL� IDNWRUODU��
�$WPRVIHUDQÕ� TRU۪DZ�� .LVORURG�� $OÕQÕZÕ� KiP� TiVL\HWOHUL�� 4ROODQÕOÕZÕ��
2]RQ��-DQÕZ��2NVLGOHU�

+DZDQÕĔ�TXUDPÕ��+DZDQÕĔ�SDWDVODQÕZÕQD�WiVLU�HWLZVKL�IDNWRUODU��
$WPRVIHUDQÕ�TRU۪DZ�

.LVORURG�±�iSLZD\Õ�]DW�7iEL\DWWD�WDUTDOÕZÕ��DOÕQÕZ�XVÕOODUÕ��.LVORURGWÕĔ�
TiVL\HWOHUL�

-DQÕZ�UHDNFL\DODUÕ��ÈSLZD\Õ�KiP�TXUDPDOÕ�]DWODUGÕĔ�MDQÕZÕ��-DOÕQ��
ÏUW�

.LVORURGWÕĔ�TROODQÕOÕZÕ��
2]RQQÕĔ�iKPL\HWL�
7L\NDUOÕ�KiP�NLVORWDOÕ�RNVLGOHUGLĔ�SD\GD�EROÕZÕ��
7HPD۪D�WL\LVOL�iPHOL\�VKÕQÕ۪ÕZODU�
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�+DZD�VKDPD�PHQHQ�27�TÕ\OÕ�JD]OHU�DUDODVSD-�
VÕQDQ�LEDUDW��6KDPD�PHQHQ����L�NLVORURG�KiP�D]RW�
DUDODVSDVÕ��4DO۪DQ�ELU�SURFHQW�VÕSDWÕQGD�VXZ�SXZ-
ODUÕ��NDUERQDW�DQJLGULG��PHWDQ��YRGRURG��R]RQ��LQHUW�
JD]OHU��DUJRQ��NVHQRQ��QHRQ��JHOL\��NULSWRQ��KiP�
NȩELQHVH�YRGRURG�VXO¿GL��XJOHURG�RNVLGL��\RG��D]RW�
RNVLGL��DPPLDNWD�XVKÕUDVDGÕ�

ÈSLZD\Õ� VKDUD\DWWD� WD]D� KDZD� 78���� D]RW� KiP�
20��3�� NLVORURGWDQ� LEDUDW�� ELUDT� JHRJUD¿\DOÕT� MD\ODVÕZ� KiP�
WHĔL]�EHWLQHQ�EL\LNOLNNH�TDUD\��KDZD�TXUDPÕ�ȩ]JHULZL�P~PNLQ�

IV BAP. 1-TEMA

Hawa hám onıń quramı 

Úyreniletuǵın túsinikler
��+DZDQÕĔ�TXUDPÕ
��+DZDQÕĔ�TiVL\HWOHUL
��+DZDQÕĔ�PRO\DU�PDVVDVÕ

+DPPHPL]� MDTVÕ�ELOHPL]�� MHU� M~]LQGH�ELUGH�ELU� WLUL� MDQ]DW�KDZDVÕ]� MDVD\�DOPD\GÕ��+DZD�
Nȩ]JH�NȩULQEH\WX۪ÕQ�KiP�XVODS�EROPD\WX۪ÕQ�JD]OHU�DUDODVSDVÕ��%L]�KDZDQÕ�GHUOLN�VH]EHVHN-�
WH��RQÕĔ�iWLUDSÕPÕ]GD�HNHQOLJLQ�M~GD�MDTVÕ�ELOHPL]�

 Atmosfera hawasın qanday gazler quraydı?

 Tariyxıy esletpe

+DZD�iSLZD\Õ�]DW�HPHV��JD]OHU�DUDODVSDVÕ�HNHQOLJLQ�ELULQVKL�
PiUWH��7��-MÕOGD�-R]HI�%OHN�HNVSHULPHQWDO�W~UGH�GiOLOOHJHQ�

-R]HI� %OHN� DWPRVIHUD� TXUDPÕQ� NȩELUHN� ~\UHQLZGL� EDVOD۪DQ�
EDVTD�DOÕPODU۪D�KDZD�TXUDPÕQGD۪Õ�NLVORURG�KiP�EDVTD�JD]OHUGL�
HVDSODZ�MROÕQ�NȩUVHWWL��1iWL\MHGH�KDZD�±�-HU�DWPRVIHUDVÕQ�TXUD\-
WX۪ÕQ�JD]OHU�DUDODVSDVÕ�GHJHQ�W~VLQLN�M~]HJH�NHOGL�

 Hawanıń wazıypası 

+DZDQÕĔ� WL\NDU۪Õ� ZD]Õ\SDVÕ� SODQHWDQÕ� GHP�
DOÕZ� KiP� WLUL� RUJDQL]POHUGLĔ� MDVDZÕ� XVKÕQ� TROD\OÕ�
VKDUD\DW�MDUDWÕZ�

$]RW� YRGRURG� SHQHQ� NHUHNOL� TDWQDVWD� �DUDODV���-
TDQGD�۪ DQD�TiZLSVL]�ERODGÕ��$]RW�NLVORURGWÕ�VX\ÕOWÕZ�
XVKÕQ� ]iU~U�� VHEHEL� WD]D� NLVORURG� WLUL� RUJDQL]POHU�
XVKÕQ� ]Õ\DQOÕ� EROÕZÕ� P~PNLQ�� %LUDT� HJHUGH� D]RW�
NȩEH\LS�NHWVH��JLSRNVL\D۪D��\D۪QÕ\�GHQH�KiP�LVKNL�RUJDQODUGD۪Õ�NLVORURG�GiUHMHVLQLĔ�WȩPHQ-
OHZLQH� DOÕS� NHOHGL��$GDP� WiUHSLQHQ� GHP� DOÕZ�PHQHQ� NLUJHQ� D]RW� RUJDQL]PJH� VRUÕOPD\GÕ��
EiONLP�TD\WÕS�VKÕ۪DUÕODGÕ��VHEHEL�RO�ȩNSHQL�NLVORURGWDQ�TRU۪DZ�XVKÕQ�[Õ]PHW�TÕODGÕ�
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 Tapsırmalar

���ËVVÕOÕTWÕ�VDTODZ�XVKÕQ�D\QDODU�HNL�D\QDOÕ�TÕOÕS�MDVDODGÕ��%XQGD�KDZDQÕĔ�TD\VÕ�TiVL\HWL�LQDEDWTD�
DOÕQ۪DQ"

2��+DZDQÕĔ�TXUDPÕQGD۪Õ�TD\VÕ�JD]�GHP�DOÕZ�XVKÕQ�]iU~U"
3��'HP�DOÕQ۪DQ�KiP�VKÕ۪DUÕO۪DQ�KDZDQÕĔ�TXUDPÕ�ELU�TÕ\OÕPD"
���7HULGHQ�WLJLOJHQ�NL\LPOHU�KiP�M~Q�TROTDSODU�DGDPGÕ�ÕVÕWÕZÕ�UDVSD"
���+DZD�TXUDPÕQGD۪Õ� JD]OHUGLĔ�PX۪GDU� KiP�VDSD� NȩUVHWNLVKOHULQ� DWDĔ� KDPGH�GLDJUDPPDVÕQ�

VÕ]ÕĔ�

$]RW� KDZDQÕĔ� WL\NDU۪Õ� TXUDP� EȩOHJL� �78�08���
NȩOHP�KiP�7�����PDVVD� MD۪ÕQDQ��KiP�-HUGHJL�HĔ�
NHĔ� WDUTDO۪DQ� HOHPHQWOHUGHQ� ELUL��$]RW� iSLZD\Õ� ]DW�
UHWLQGH�UHĔVL]��GiPVL]�KiP�L\LVVL]�ERO۪DQ�HNL�DWRPOÕ�
JD]��;LPL\DOÕT�MDTWDQ�M~GD�LQHUW�

.LVORURG�KDZDQÕĔ�D]RWWDQ�NH\LQJL�HNLQVKL�HĔ�NȩS�
NRPSRQHQWL� EROÕS� HVDSODQDGÕ�� 2O� KDZDQÕĔ� NȩOHP�
ER\ÕQVKD�20���7��L�KiP�PDVVD�ER\ÕQVKD�23�����
LQ� TXUD\GÕ��$]RW� SHQHQ�ELUJHOLNWH� EXO� HNL� JD]�EDUOÕT�
DWPRVIHUD�KDZDVÕQÕĔ�VKDPD�PHQHQ�����LQ�TXUD\GÕ�

.LVORURG� [LPL\DOÕT� DNWLY� PHWDOO� HPHV�� ÈSLZD\Õ��
MD۪GD\GD�iSLZD\Õ�]DW�UHWLQGH�RO�UHĔVL]��GiPVL]�KiP�
L\LVVL]� JD]� EROÕS�� PROHNXODVÕ� HNL� NLVORURG� DWRPÕQDQ�
WXUDGÕ�[LPL\DOÕT�IRUPXODVÕ�22).

Hawanıń qásiyetleri:
±�UHĔVL]��GiPVL]�KiP�L\LVVL]�
±�WROÕT�WÕQÕT�
±�RQÕ�TÕVÕZ�P~PNLQ�
±� ÕVVÕ�KDZD�VXZÕT�KDZDGDQ�

MHĔLOOHZ��
±�VXZÕWÕO۪DQGD�WDUD\DGÕ�KiP�

TÕ]GÕUÕO۪DQGD�NHĔH\HGL�
±�ÕVVÕOÕTWÕ�VDTOD\GÕ�KiP�iPHO-

GH�RQÕ�yWNHULS�MLEHUPH\GL��
±� MDQÕZ� SURFHVOHUL� XVKÕQ�

]iU~U�

4XUDPÕ� NȩOHPL� ER\ÕQVKD� 2���22�� 78��12�� 0����$U� KiP� 0����&22� ERO۪DQ� KDZDQÕĔ�
�RUWDVKD�PRO\DU�PDVVDVÕQ�HVDSOD\PÕ]��

+DZD���PRO�GHS�DOÕQDGÕ�n (O2�� �0�2��PRO��Q��12�� �0�78�PRO��Q��$U�� �0�00��PRO�KiP��
Q��&22�� �0�00��PRO�

ɆRUW��KDZD� ��0�2�ā�32���0�78�ā�28���0�00��ā��0���0�00��ā������0�2����0�78���0�00����0�00��� �2��J���PRO
*D]OHUGLĔ�VDOÕVWÕUPDOÕ�WÕ۪Õ]OÕ۪Õ�PHQHQ�ED\ODQÕVOÕ�NȩSOHJHQ�HVDSODZ�PiVHOHOHULQGH�KDZD-�

QÕĔ�RUWDVKD�PRO\DU�PDVVDVÕ�'�KDZD� �2��J���PRO�GHS�DOÕQ۪DQ�

+DZDGD۪Õ�NDUERQDW�DQJLGULG�ÕVVÕ[DQD�HIHNWLQ�M~]HJH�VKÕ۪D-
UÕZVKÕ� JD]� VÕSDWÕQGD� SODQHWDPÕ]GÕĔ� NRVPRV� SHQHQ� ÕVVÕOÕT�
�DOPDVÕZÕQD� y]� WiVLULQ� NyUVHWHGL�� ELU� TDWDU� TD\WD� WDUTDODWX۪ÕQ�
ÕVVÕOÕTWÕ� WD]DODZGD�KiP�VRQÕĔ�PHQHQ�SODQHWD� ÕTOÕPÕQÕĔ� TiOLS-
OHVLZLQGH�TDWQDVDGÕ�
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Jer atmosferası hár dayım házirgi quramda bolǵanba?

$WPRVIHUD�-HU�VKDUÕ�PHQHQ�ELUJH�TiOLSOHVH�EDVOD۪DQ��3ODQHWD�HYRO\XFL\DVÕ�SURFHVLQGH�
KiP� RQÕĔ� ]DPDQDJȩ\� G~]LOLV� KiP� TXUDP۪D� NHOHPHQ� GHJHQVKH� ELU� TDWDU� [LPL\DOÕT� KiP�
¿]LNDOÕT�ȩ]JHULVOHUJH�XVKÕUD۪DQ��(YRO\XFLRQ�PRGHOJH�PXZDSÕT��GiVOHSNL�EDVTÕVKWD�-HU�HU-
LJHQ� MD۪GD\GD�ERO۪DQ�KiP�VKDPD�PHQHQ�����PLOOLDUG� MÕO� DOGÕQ�TDWWÕ�GHQH�VÕSDWÕQGD�TiOLS-
OHVH�EDVOD۪DQ��%XO�EDVTÕVK�JHRORJL\DOÕT�[URQRORJL\DQÕĔ�EDVODQÕZÕ�GHS�DOÕQDGÕ��6RO�ZDTÕWWDQ�
EDVODS�DWPRVIHUD�HYRO\XFL\DVÕ�EDVODQ۪DQ�

9XONDQODUGÕĔ�DWÕOÕZÕ�QiWL\MHVLQGH�D]RW�12��DPPLDN�1+3��PHWDQ�&+4��VXZ�SXZODUÕ��L\LV�JD]Õ�
&2�KiP�NDUERQDW�DQJLGULG�&22�DMÕUDOÕS�VKÕTTDQ��4X\DVKWDQ�NHOJHQ�XOWUD¿�ROHW�QXUODU�WiVLULQGH�
VXZ�SXZODUÕ�YRGRURG�KiP�NLVORURGTD�DMÕUDODGÕ��ELUDT�VKÕ۪DUÕO۪DQ�NLVORURG�XJOHURG�RNVLGL�PH-
QHQ�UHDNFL\D۪D�NLULVLS��NDUERQDW�DQJLGULGWL�SD\GD�TÕO۪DQ��$PPLDN�D]RW�KiP�YRGRURGTD�WDUTDO-�
۪DQ��'Lႇ�X]L\D�TXEÕOÕVÕQGD�YRGRURG�NȩWHULOLS��DWPRVIHUDGDQ�VKÕ۪ÕS�NHWNHQ��DZÕUODZ�D]RW�EROVD�
VÕUWTD�VKÕ۪D�DOPD\��iVWHOLN�SHQHQ�WRSODQÕS��WL\NDU۪Õ�TXUDP�EyOHNNH�D\ODQ۪DQ�

8OWUD¿�ROHW� QXUODU� KiP� HOHNWU� UD]U\DGODUÕ� WiVLULQGH� -HUGLĔ� KDTÕ\TÕ\� DWPRVIHUDVÕQGD� EDU�
ERO۪DQ�JD]OHU�DUDODVSDVÕ�[LPL\DOÕT�UHDNFL\DODU۪D�NLULVHGL��EXQÕĔ�QiWL\MHVLQGH�RUJDQLNDOÕT�]DW-
ODU�� WL\NDUÕQDQ�� DPLQRNLVORWDODU� SD\GD� ERODGÕ�� È\\HPJL� ȩVLPOLNOHU� SD\GD� EROÕZÕ�� NLVORURGWÕĔ�
VKÕ۪ÕZÕ�PHQHQ�IRWRVLQWH]�TXEÕOÕVÕ�EDVODQGÕ��%XO�JD]�DWPRVIHUDQÕĔ�MRTDUÕ�TDEDWODUÕQGD�GLႇ�X-�
]L\D۪D�XVKÕUDS��RQÕĔ�WȩPHQJL�TDEDWODUÕ�KiP�-HU�EHWLQ�WLULVKLOLN�XVKÕQ�TiZLSOL�ERO۪DQ�XOWUD¿�ROHW�
KiP�UHQWJHQ�QXUODQÕZÕQDQ�TRU۪D\�EDVODGÕ�

-HUGLĔ�WDUWÕVÕZ�N~VKL�JD]OHUGL�SODQHWD�MDTÕQÕQGD�XVODS�WXUÕZ۪D�PXZDSÕT�EROGÕ��RODU�WRSODQÕS�
-HU�DWPRVIHUDVÕQ�TiOLSOHVWLUGL��$WPRVIHUDQÕĔ�GiVOHSNL�TXUDPÕ�]DPDQDJȩ\�KDZD�TXUDPÕQDQ�
VH]LOHUOL�GiUHMHGH�SDUÕT�TÕO۪DQ�

IV BAP. 2-TEMA

Hawanıń pataslanıwına tásir etiwshi faktorlar 

Úyreniletuǵın túsinikler
��+DZDQÕĔ�TXUDPÕ�
��3DWDVODQÕZ�W~UOHUL�
��3DWDVODQÕZGÕ�NHPH\WLZ

Tariyxıy esletpe 

.RVPLN�QXUODU

6XZ�SXZÕ

'iVOHSNL�DWPRVIHUD

9XONDQODU

6XZ�SXZÕ

6XZGD�HULZVKL�]DWODU

(OHNWU�]DU\DGODUÕ

0HWHRULWOHU
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$WPRVIHUD�VXZ��NLVORURG��D]RW��XJOHURG�D\ODQÕVÕQ�WiUWLSNH�VDOÕZVKÕ�PH[DQL]PQLĔ�WL\NDU۪Õ�
EyOLPLQHQ�ELUL��$WPRVIHUDQÕĔ�iKPL\HWL�VRQGD��RO�-HUGHJL�WLULVKLOLNWL�NRVPRVWÕĔ�MDPDQ�WiVLULQHQ�
TRU۪DZVKÕ�HNUDQ�EROÕS�[Õ]PHW�TÕODGÕ��$WPRVIHUD�DUTDOÕ�ȩWLZVKL�4X\DVK�QXUÕ� WLULVKLOLN�GHUHJL�
HVDSODQDGÕ��+DZD�-HUGHJL�EDUOÕT�WLUL�RUJDQL]POHUGLĔ�GHP�DOÕZÕ�XVKÕQ�NHUHN�ERO۪DQ�]DW��2Q-
QDQ� EDUOÕT� WLUL� NOHWNDODU� NLVORURG� DODGÕ�� %XQQDQ� WÕVTDUÕ�� LQVDQ� LVNHUOLJLQLĔ� W~UOL� WDUDZODUÕQGD�
NHĔ�TROODQÕOÕS�NHOLQEHNWH�

+DZD� TXUDPÕ�PDVKTDODVÕ� NȩS� iVLUOHU� GDZDPÕQGD� L]UHWOHZ� RE\HNWL� EROÕS� NHOJHQ�� 2QÕĔ�
VÕUÕ� DVKÕO۪DQQDQ� VRĔ�� Ki]LUGH� LQVDQL\DW� S~WNLOOH\� EDVTD�PDVKTDOD۪D� GXV� NHOGL�� DWPRVIHUD�
�KDZDVÕ�WiEL\L\�KiP�MDVDOPD�W~UGH�SDWDVODQÕS�EDUPDTWD�

$WPRVIHUDQÕĔ� WiEL\L\� SDWDVODQÕZÕ� RQÕĔ� WiUWLSNH� VDOÕZ� IXQNFL\DVÕQ� WiPL\QOHZVKL� IDNWRU�
UHWLQGH�TDUDOÕZÕ�P~PNLQ��6RQÕĔ�XVKÕQ� ³SDWDVODQÕZ´�DWDPDVÕQÕĔ�ȩ]L�EHOJLOL�GiUHMHGH�VKiUWOL��
7R۪D\ODUGÕĔ� MDQÕZÕ�� YXONDQ� DWÕOÕZÕ�� ELR[LPL\DOÕT� UHDNFL\DODU� QiWL\MHVLQGH� DMÕUDODWX۪ÕQ� JD]OHU�
�DWPRVIHUD۪D�VKÕ۪DGÕ�

7iEL\L\� DWPRVIHUD� VKDĔODUÕ� WDZ� MÕQÕVODUÕQÕĔ� WDUTDOÕZÕ�� WRSUDT� HUR]L\DVÕ�� WR۪D\� KiP� WRUI�
�yUWOHUÕ� ZDTWÕQGD� SD\GD� ERODGÕ�� $WPRVIHUDGD� RODU� NRQGHQVDFL\D۪D� XVKÕUD\GÕ�� RODUVÕ]� TDU��
MDZÕQ�VÕ\DTOÕODU�SD\GD�EROPD\GÕ�

-HU� VKDUÕQÕĔ� KDZD� TDEÕ۪ÕQGD۪Õ� ]iKiUOL� ]DWODUGÕĔ� HĔ� ~ONHQ� NRQFHQWUDFL\DVÕ� VLQWHWLNDOÕT�
ELULNSHOHUGLĔ� VDQDDW� VKÕ۪ÕQGÕODUÕ� PHQHQ� ED\ODQÕVOÕ�� ,QVDQ� LVNHUOLJL� VHEHSOL� KDZDGD� DZÕU�
PHWDOODU�GX]ODUÕ��DPPLDN��DOGHJLGOHU��H¿UOHU�KiP�W~UOL�XJOHYRGRURGODU�NRQFHQWUDFL\DVÕ�DUWWÕ�

$WPRVIHUDQÕ� SDWDVODQGÕUÕZVKÕ� ELRORJL\DOÕT� W~UOHUJH� YLUXVODU�� SDWRJHQ� EDNWHUL\DODU��
�]DPDUÕT�VSRUDODUÕ�KiP�WRNVLQOHU�NLUHGL�

+DZDGD� VKDĔ� EȩOHNVKHOHUL� KiP� UDGLRQXNOLGOHUGLĔ� NȩSOLJL� ¿]LNDOÕT� SDWDVODQÕZGDQ� GHUHN�
EHUHGL�� %XO� SDWDVODQÕZ۪D� TDOD� RUWDOÕ۪ÕQGD۪Õ� HOHNWURPDJQLW�� WHUPDO� KiP� VKDZTÕPODU�PÕVDO�
ERODGÕ��

Hawanıń qollanılıwı

Tiykarǵı túsinikler 
4RUVKD۪DQ�RUWDOÕTWÕĔ�SDWDVODQÕZÕQGD� WiEL\L\�KiP�DQWURSRJHQ� IDNWRUODU� WL\NDU۪Õ� URO�R\QD\GÕ��

3DWDVODQÕZGÕĔ� ELUTDQVKD� W~UOHUL� EDU�� [LPL\DOÕT�� EDNWHULDO�� ÕVVÕOÕT� DUTDOÕ�� PH[DQLN�� UDGLRDNWLY��
2ODUGÕĔ�NySVKLOLJL�WL\NDUÕQDQ�LQVDQ�LVNHUOLJL�VHEHSOL�M~]HJH�NHOHGL�

5DGLDNWLY�MDQÕO۪Õ

-DUÕOÕZVKÕ-
]DWODU�
DOÕZ

3ODVWPDVVD�
DOÕZ

0HWLO�VSLUW�
DOÕZ

0HWDOODUGÕ�
NHSVHUOHZ

0HWDOOXUJL\D

$PPLDN

1LWUDW�NLVORWD

-DUÕOÕZVKÕ�
]DWODU

0LQHUDO�WyJLQOHU

'iULOHU

%R\DZODU

3ODVWPDVVD�
DOÕZN2

Hawa

O2
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Hawanıń pataslanıwın kemeytiw usıllar
5H\WLQJ� VKyONHPOHUL� DWPRVIHUDQÕĔ� SDWDVODQÕZÕ� ER\ÕQVKD� -HUGHJL� HĔ� WD]D� KiP� SDWDV�

MHUOHU� GL]LPLQ� G~]HGL�� 7LUL� RUJDQL]POHUGH� GHP� DOÕZ� SURFHVLQLĔ� WRTWDPD\WX۪ÕQOÕ۪Õ� VHEHSOL�
SDWDVODQÕZGÕĔ� RODU۪D� WiVLU� HWLZL� DQÕT�� 3DWDVODQÕZ� GHUHNOHULQH� KiP� RODUGÕĔ� ¿]LN-[LPL\DOÕT�
TiVL\HWOHULQH�TDUDS�SDWDVODQÕZGÕ�NHPH\WLZ�XVKÕQ�WȩPHQGHJL�XVÕOODUGDQ�SD\GDODQÕODGÕ�

±�WiEL\L\�HQHUJL\DGDQ�SD\GDODQÕZ�
±�VDQDDW�VKÕ۪ÕQGÕODUÕQ�NHPH\WLZ�
±�WUDQVSRUW�MXPÕVÕ�TXUDPÕQ�ȩ]JHUWLZ�
±�VKÕ۪ÕQGÕODUGÕ�TD\WD�LVOHZ�
±�[LPL\DOÕT�WȩJLQOHUGHQ�SD\GDODQÕZGÕ�NHPH\WLZ��
±�MDVÕO�PD\GDQODU�~OHVLQ�DVÕUÕZ�

Másele.� %LU� DGDP� N~QLQH� VKDPD� PHQHQ� 2�� NJ�
KDZD�MXWDGÕ��+DU��00�NLORPHWUJH�DYWRPRELO�3��2�NJ�NLV-
ORURG�MXPVD\GÕ��$YWRPRELOOHUGHQ�ELUL��00�NP�NHP�M~UVH��
DGDP�EXO�WHMHOJHQ�NLVORURGWDQ�QHVKH�N~Q�GHP�DODGÕ"

Sheshiw:
&��22�� �2��
P��22�� �2��Â�0�2�� ���2��NJ��DGDP���N~QGH�NLVOR-

URG�SHQHQ�GHP�DODGÕ�
3��2���2�� ���70�8����N~Q����VDDW����PLQXW�
Juwap:���N~Q����VDDW����PLQXW�

���$WPRVIHUDQÕ�LQVDQ�LVNHUOLJLQLĔ�TD\VÕ�WDUDZÕ�NȩELUHN�SDWDVODQGÕUDGÕ"
2��-HU�DWPRVIHUDVÕQ�SDWDVODQGÕUÕZVKÕ�TDQGD\�JD]�WiUL]OL�RNVLGOHUGL�ELOHVL]"
3���+DZD�±�WXUDTOÕ��ȩ]JHULZVKHĔ�KiP�N~WLOPHJHQ�NRPSRQHQWOHUJH�L\H�ERO۪DQ�DUDODVSD��
%L]�EXO�JiSWHJL� WXUDTOÕ��ȩ]JHULZVKHĔ�KiP�N~WLOPHJHQ�Vȩ]OHULQLĔ�PiQLVLQ�ELOHPL]��ÒONHQ�TDODODU�

KDZDVÕQGD�TDQGD\�N~WLOPHJHQ�NRPSRQHQWOHU�EROÕZÕ�P~PNLQ"
���+DZDQÕ�SDWDVODQÕZGDQ�TDOD\�TRU۪DZ�P~PNLQ"

Tapsırmalar

Hawanıń pataslanıwın kemeytiw usıllar

6KDTPDT�VKD۪ÕZÕ�
9XONDQODU�DWÕOÕZÕ�
7R۪D\�yUWOHUL�

Hawanı pataslandırıwshı tábiyiy hám jasalma derekler

7UDQVSRUW��
VDPRO\RWODU�
DYWRPRELOOHU�
DYWREXVODU
M~N�PDVKLQDODU

,VOHS�VKÕ۪DUÕZ�
HOHNWUVWDQFL\DODU4DODODU
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IV BAP. 3-TEMA

Kislorodtıń ulıwma sıpatlaması

Úyreniletuǵın túsinikler
• ;LPL\DOÕT�EHOJLVL�
•��$VKÕOÕZÕ�
• 7iEL\DWWD�WDUTDOÕZÕ

(Ĕ�iKPL\HWOL�HOHPHQWOHUGL�~\UHQLZGL�NLVORURGWDQ�EDVOD\PÕ]��.LVORURG�KDTÕ\TDWWDQ�GD�HĔ�
iKPL\HWOL� HOHPHQW�� 2QÕĔ� [LPL\DVÕ� GiZLUOLN� NHVWHQLĔ� GHUOLN� EDUOÕT� HOHPHQWOHUL� PHQHQ� ED\-
ODQÕVOÕ��VHEHEL�NLVORURG�RODUGÕĔ�KiU�ELUL�PHQHQ�EHOJLOL�ELULNSHOHU�SD\GD�HWHGL��7HN�۪DQD�LQHUW�
JD]OHU�±�JHOL\��QHRQ��DUJRQ�PHQHQ�ELULNSH�SD\GD�HWSH\GL�

-iQH�ELU�iKPL\HWOL�VHEHEL�VRQGD��NLVORURG�-HU�VKDUÕQGD�WLULVKLOLN�EROÕZÕQGD�iKPL\HWOL� URO�
R\QD\GÕ��3ODQHWDPÕ]�EHWLQGH�±�-HU�TDEÕ۪ÕQGD�±�ED\ODQÕVTDQ�NLVORURG�HĔ�NHĔ�WDUTDO۪DQ�HOH-
PHQW� HVDSODQDGÕ�� 0LQHUDOODU� TXUDPÕQGD�� EDVTD� HOHPHQWOHU� PHQHQ� ELULNSHOHU� W~ULQGH�� RO�
MHU�TDEÕ۪Õ�PDVVDVÕQÕĔ��7��LQ�TXUD\GÕ��-HU�DWPRVIHUDVÕQGD�NLVORURG�HUNLQ��ED\ODQÕVSD۪DQ��
KDOÕQGD�XVKÕUDVDGÕ��NȩOHP�ER\ÕQVKD�2����DO�PDVVD�ER\ÕQVKD�23��LQ�TXUD\GÕ�

Tariyxıy esletpe

+DZD�HPHV��EDONLP�RQÕĔ� WHN�³DNWLY´�EȩOHJL� MDQDGÕ�GHJHQ�ELULQVKL� MXZPDTODU�HUDPÕ]GDQ�
DOGÕQ۪Õ�9,,,� iVLUGHJL�4ÕWD\�TROMD]EDODUÕQDQ� WDEÕO۪DQ��.H\LQLUHN�/HRQDUGR�GD�9LQFKL� ����2±
������KDZDQÕ�HNL�JD]�DUDODVSDVÕQDQ� LEDUDW��RODUGDQ� WHN�۪DQD�ELUHZL� MDQÕZ�KiP�GHP�DOÕZ�
SURFHVLQGH�TDWQDVDGÕ��GHS�WiUL\LSOHJHQ��.LVORURGWÕ�GHUOLN�ELU�ZDTÕWWD�.�6KHHOH��7��±�770���
VHOLWUD��.123��1D123���PDUJDQHF��,9��±�RNVLGL�0Q22�KiP�EDVTD�]DWODUGÕ�TÕ]GÕUÕZ��-�3ULVWOL�
��77��� EROVD� TRU۪DVÕQ� RNVLGL� 3E3O4� KiP� VÕQDS� RNVLGL�+J2� QÕ� TÕ]GÕUÕZ� MROÕ�PHQHQ� DO۪DQ��
�772-MÕOGD�'DQLHO�5H]HUIRUG�D]RWWÕ�DVKWÕ���77�-MÕOGD�$��/DYXD]H�KDZDQÕ�PX۪GDU�DQDOL]L�HWLS��
RQÕĔ� ³KiU� W~UOL�KiP�NHUHN�EROVD��TDUDPD-TDUVÕ� WiEL\DWWD۪Õ�HNHZL�JD]�QHQ´��\D۪QÕ\�NLVORURG�
KiP�D]RWWDQ�LEDUDW�HNHQOLJLQ�DQÕTODGÕ�

.HĔ� NȩOHPOL� HNVSHULPHQWDO� L]HUWOHZOHU� WL\NDUÕQGD� /DYXD]H� MDQÕZ� KiP� GHP� DOÕZGÕ� ]DW-
ODUGÕĔ�NLVORURG�SHQHQ�ȩ]�DUD� WiVLU�HWLZ�SURFHVOHUL� UHWLQGH� WXZUÕ� W~VLQGLUGL��.LVORURG�NLVORWD-
ODUGÕĔ�ELU�EyOHJL�ERO۪DQÕ�XVKÕQ��/DYXD]H�RQÕ�NLVORURG�GHS�DWDGÕ��

Ortalıq Tiykarǵı ximiyalıq formalar Massa, t
/LWRVIHUD 6LOLNDWODU��DO\XPLQRVLOLNDWODU��RNVLGOHU��GX]ODU �0��

*LGURVIHUD 6XZ ����ā��0�8

$WPRVIHUD 0ROHNXO\DU�NLVORURG ��2�ā��0��

%LRVIHUD 7LUL�RUJDQL]POHU�TXUDPÕQGD۪Õ�VXZ��NDUERQ�NLVORWDODU��EHORNODU��QXN-
OHLQ�NLVORWDODU��XJOHYRGODU��OLSLGOHU

�0�2

Tiykarǵı túsinikler
.LVORURG��ODWÕQVKD�2[\JHQLXP��í�2�
0HQGHOHHY�GiZLUOLN�NHVWHVLQLĔ�9,�WRSDUÕQGD�MD\ODVTDQ��
7iUWLS�VDQÕ�8��VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ���������
ÈSLZD\Õ�]DW�W~ULQGH�NLVORURG�HNL�DWRPOÕ��22
.LVORURGWÕĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕ�32
%LULNSHOHUGHJL�YDOHQWOLJL�2�
ÈSLZD\Õ�MD۪GD\GD�NLVORURG�UHĔVL]��L\LVVL]�KiP�GiPVL]�JD]�EROÕS��
VXZGD�M~Gi�D]�HUL\GL�
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Tapsırmalar

4XUDPÕQGD� NLVORURG� ERO۪DQ� ��00� GHQ� DUWÕT�PLQHUDOODU� EHOJLOL� EROÕS�� RODUGÕĔ� WL\NDU۪ÕODUÕ�
NYDUF��GDOD�VKSDWODUÕ��VO\XGDODU�KiP�NDUERQDWODU�

7iEL\DWWD۪Õ�NySOHJHQ�SURFHVOHU�VKLULZ��WDW�EDVÕZ��GHP�DOÕZ��NLVORURG�TDWQDVÕQGD�EDUDGÕ��
7iEL\DWWD�NLVORURG�MDVÕO�yVLPOLNOHUGHJL�IRWRVLQWH]�SURFHVL�QiWL\MHVLQGH�SD\GD�ERODGÕ�
&�H�2O�����22ĺ�&22����+22���HQHUJL\D

�&22���+22� �&�H�2O�����22

)RWRVLQWH]GH� DWPRVIHUDGD۪Õ� NDUERQDW� DQJLGULG� JD]Õ� VXZ�PHQHQ� WiVLUOHVLS�� RUJDQLNDOÕT�
]DW� KiP� NLVORURG� SD\GD� HWHGL�� %XQGD� NDUERQDW� DQJLGULGWHJL� NLVORURGWÕĔ� \DUÕPÕ� ELRPDVVD�
SD\GD�HWLZ�XVKÕQ��DO� TDO۪DQ�\DUÕPÕ�EROVD�VXZ�SD\GD�EROÕZÕ� MXPVDODGÕ��.DUERQDW�DQJLGULG�
WiVLUOHVHWX۪ÕQ�VXZGD۪Õ�NLVORURG�22�KDOÕQGD�DWPRVIHUD۪D�yWHGL�

6ROD\� HWLS�� IRWRVLQWH]� UHDNFL\DVÕ� NLVORURGWÕ� JLGURVIHUDGDQ� DWPRVIHUD۪D� KiP� DWPRVIH-
UDGDQ� ELRVIHUD۪D� ȩWLZLQ� WiPL\LQOH\GL�� )RWRVLQWH]JH� TDUDPD� ±� TDUVÕ� ERO۪DQ� SURFHVV� GHP�
DOÕZGD�KiP�QDEÕW�ERO۪DQ�WLUL�RUJDQL]POHUGLĔ�WDUTDOÕZÕ�KiPGH�MDQÕZÕQGD�NLVORURG�ELRVIHUDGDQ�
DWPRVIHUD۪D�KiP�JLGURVIHUD۪D�TD\WDGÕ��

���.LVORURGWÕĔ�WiEL\DWWD�WDUTDOÕZÕ�KDTTÕQGD�QHOHUGL�ELOHVL]"
2��.LVORURGWÕĔ�VDOÕVWÕUPDOÕ�DWRP�PDVVDVÕ�KiP�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕ�QHVKHJH�WHĔ"
3��7ȩPHQGHJL�ELULNSHOHU�TXUDPÕQGD۪Õ�NLVORURGWÕĔ�PDVVD�~OHVLQ�HVDSODĔ�

���TXP�±�6L22��
2��KiN�WDVÕ�±�&D&23��
3��VȩQGLULOPHJHQ�KiN�±�&D2��
���PDJQLWOL�WHPLUWDV�±�)H3O4

���.LVORURG�WiEL\DWWD�TDQGD\�ELULNSHOHU�TXUDPÕQGD�XVKÕUDVDGÕ"�-DVDS�DWÕU۪DQ�D\PD۪ÕĔÕ]GD�XVKÕ-
UDVDWX۪ÕQ�NLVORURGOÕ�ELULNSHOHUJH�PÕVDOODU�NHOWLULĔ��

��� ³%DOÕTODU� VXZGD� HULJHQ� NLVORURG� SHQHQ� GHP� DODGÕ´�� ³6XZ� PROHNXODVÕ� TXUDPÕQGD� NLVORURG�
ERODGÕ´��%XO�JiSOHUGH�TROODQÕO۪DQ�³NLVORURG´�Vȩ]OHULQLĔ�PiQLVL�ELU�TÕ\OÕPD"�-XZDEÕĔÕ]GÕ�W~VLQGLULĔ�

.LVORURG .DUERQDW
DQJLGULG

.DUERQDW
DQJLGULG

.LVORURG

'HP�DOÕZ )RWRVLQWH]
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IV BAP. 4-TEMA

Kislorodtıń fizikalıq qásiyetleri hám qollanılıwı 

Úyreniletuǵın túsiniklerler
��)L]LNDOÕT�TiVL\HWOHUL�
��.DWDOL]DWRU
��$OÕQÕZÕ

6XZGD�NLVORURGWÕĔ�EDU�HNHQOLJL�SODQHWDPÕ]GD�WLULVKLOLN� M~]HJH�NHOLZLQH�DOÕS�NHOGL��-RTDUÕ-
GD�D\WTDQÕPÕ]GD\��EXO�iKPL\HWOL�JD]GÕ� MHWNHULS�EHULZVKLOHU�±�yVLPOLNOHU��VXZ�DVWÕ�yVLPOLNOHUL�
HVDSODQDGÕ��.LVORURGWÕ�EDNWHUL\D� W~UOHULGH� LVOHS�VKÕ۪DUDGÕ��$WPRVIHUDQÕĔ� MRTDUÕ�TDEDWÕQGD۪Õ�
NLVORURG�-HUGLĔ�EDUOÕT�[DOTÕQ�]Õ\DQOÕ�XOWUD¿�ROHW�TX\DVK�QXUODQÕZÕQDQ�TRU۪D\WX۪ÕQ�R]RQ�TDEDWÕQ�
SD\GD�HWHGL�

%LULQVKLGHQ��NLVORURG�KDZDQÕĔ�2���LQ�TXUD\WX۪ÕQ�JD]��
.LVORURGWÕĔ�UHĔL��GiPL�KiP�L\LVL�MRT�

-�83��&� WDQ� WyPHQ� WHPSHUDWXUDODUGD�NLVORURG�NȩN� UHĔOL�VX\ÕTOÕTTD�� -2���&�GD�EXO�VX\ÕTOÕT�
TDWWÕ�]DWTD�D\ODQDGÕ��%XO�VRQÕ�DĔODWDGÕ��NLVORURGWÕĔ�TD\QDZ�WHPSHUDWXUDVÕ�� W�TD\QDZ �-�83�&��
HULZ�WHPSHUDWXUDVÕ�EROVD��W�HULZ� �-2����&��

.LVORURG� VXZGD� MDPDQ� HUL\GL�� RUJDQLNDOÕT� ]DWODUGD� HULZL�� NȩPLU� KiP� PHWDOO� XQWDTODUÕ�
WiUHSLQHQ�VRUÕOÕZÕ�P~PNLQ�

'~Q\D�RNHDQÕQGD�HULJHQ�22�WÕĔ�PX۪GDUÕ�VXZÕT�VXZGD�NȩELUHN��MÕOOÕ�VXZGD�EROVD�D]
�ERODGÕ�

Fizikalıq qásiyetleri

 Alınıwı

Sanaatta alınıwı
+i]LUJL�ZDTÕWWD�VDQDDWWD�NLVORURG�KDZDGDQ�KiP�VXZGÕ�HOHNWUROL]�TÕOÕZ�DUTDOÕ�DOÕQDGÕ�
��� .LVORURGWÕ� DOÕZGÕĔ� WL\NDU۪Õ� VDQDDW� XVÕOÕ� NULRJHQ� UHNWL¿NDFL\D��+DZD� N~VKOL� VXZÕWTÕVK�

KiP�EDVÕP�DVWÕQGD�VX\ÕOWÕUÕODGÕ�� VRĔ�y]�DOGÕQD�NRPSRQHQWOHU�IUDNFL\DODU��ELUPH-ELU�DMÕUDWÕS�
DOÕQÕZÕ�NHUHN�ERO۪DQ�]DWWÕĔ�TD\QDZ�WHPSHUDWXUDVÕQGD�TÕ]GÕUÕODGÕ��VHEHEL�KDZD�TXUDPÕQGD۪Õ�
]DWODU�KiU�W~UOL�TD\QDZ�WHPSHUDWXUDVÕQD�L\H��

$]RW� VX\ÕT� KDZDGDQ� ELULQVKL� EROÕS� SXZODQDGÕ�� RO� HĔ� WyPHQ� TD\QDZ� WHPSHUDWXUDVÕQD�
�-����&�� L\H�� .H\LQ�� NLVORURG� KiP� DUJRQQÕĔ� VX\ÕT� DUDODVSDVÕQDQ� DUJRQ� �-�8��&�� VKÕ۪DGÕ��
%XQGD� NHSVHUOHZ�� [LPL\DOÕT� LVOHS� VKÕ۪DUÕZ� VÕ\DTOÕ� WH[QLN� PDTVHWOHU� XVKÕQ� TROODQÕZ�
P~PNLQ�ERO۪DQ�WD]D�NLVORURG�TDODGÕ��%LUDT�PHGLFLQDGD�EXO�NLVORURGWÕ�SD\GDODQÕZ�XVKÕQ�RQÕ�
TRVÕPVKDODUGDQ�WD]DODZ�NHUHN�

+DZDGDQ�NLVORURG�DOÕZ�

+DZD

6X\ÕT�KDZD

7D]DODZ

.RPSUHVVRU
$]RW�DMÕUÕODOÕZÕ

6X\ÕT�NLVORURG

$]RW
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$MÕUDOÕS�VKÕ۪ÕS�DWÕU۪DQ�NLVORURG�KDZDGDQ�DZÕU�ERO۪DQOÕ۪Õ�VHEHSOL�KDZDQÕ�TÕVÕS�VKÕ۪DUÕZ�
MROÕ�PHQHQ�\DPDVD�NLVORURG�VXZGD� M~Gi�D]�HULJHQL�XVKÕQ�VXZGÕ�TÕVÕS�VKÕ۪DUÕZ� MROÕ�PHQHQ�
GH�MÕ\QDS�DOÕQÕZÕ�P~PNLQ��%XO�XVÕOGD�ELUTDQVKD�WD]D�NLVORURG�MÕ\QDS�DOÕQDGÕ��

2��6XZGÕ�HOHNWUROL]�TÕOÕS�NLVORURG�DOÕZ��
2ɇ2Ɉĺ�2ɇ2���Ɉ2

Laboratoriyalarda� VKDPD� PHQHQ� ��� 03D� EDVÕP�
DVWÕQGD� SRODW� FLOLQGUOHUGH� MHWNHULS� EHULOHWX۪ÕQ� VDQDDW�
NLVORURGÕ�TROODQÕODGÕ��2QÕ�LVOHS�VKÕ۪DUÕZGÕĔ�HĔ�iKPL\HWOL�
ODERUDWRUL\D� XVÕOÕ� VLOWLOHUGLĔ� VXZOÕ� HULWSHOHULQ� HOHNWUROL]�
TÕOÕZ�EROÕS�HVDSODQDGÕ�

$]� PX۪GDUGD۪Õ� NLVORURGWÕ� ELU� QHVKH� XVÕOODUGDQ�
SD\GDODQÕS�ODERUDWRUL\D�VKDUD\DWÕQGD�DOÕZ۪D�ERODGÕ�

���.DOL\�SHUPDQJDQDW�.0Q24 WÕ�TÕ]GÕUÕZ�
4Õ]GÕUÕO۪DQGD� NDOL\� SHUPDQJDQDW� .0Q24� ELU� ZDTÕW-

WÕĔ� ȩ]LQGH� JD]� WiUL]OL� NLVORURG� 22� VKÕ۪ÕZÕ� PHQHQ� NDOL\�
PDQJDQDW� .20Q24� KiP�PDUJDQHF� �,9�� ±� RNVLGL�0Q22
JH�WDUTDODGÕ��

2.0Q24�ĺ�.20Q24���0Q22���22Ĺ
2�� .LVORURGWÕ� NDOL\� [ORUDW� �EHUWROH� GX]Õ�� .&O23� WLĔ�

NDWDOLWLN�WDUTDOÕZÕ�DUTDOÕ�GD�DOÕZ�P~PNLQ�
2.&O23� ĺ� 2.&O� �� 322Ĺ� �NDWDOL]DWRU� VÕSDWÕQGD�

0Q22�TDWQDVDGÕ��
3��0DUJDQHF��,9��±�RNVLGLQ�TÕ]GÕUÕS�0Q22�
�0Q22� �20Q2O3���22Ĺ��700��&��
30Q22� �20Q3O4���22Ĺ���000��&��
���%DUL\�SHURNVLGWHQ�%D22����2%D22� �2%D2���22Ĺ
��� /DERUDWRUL\D� VKDUD\DWÕQGD� YRGRURG� SHURNVLG�

H2O2�WLĔ�NDWDOLWLN�WDUTDOÕZÕ�DUTDOÕ�GD�DOÕQDGÕ�
2ɇ2Ɉ2�ĺ�2ɇ2Ɉ���Ɉ2Ĺ
���1LWUDWODUGÕ�WDUTDWÕS�DOÕQDGÕ�
2KNO3�ĺ�2.122���22

.LVORURG� SD\GD� ERO۪DQÕQ� WHNVHULZGH� VKRTODQ۪DQ�
D۪DVK� VKȩS� \DPDVD� VKRTODQÕS� WXU۪DQ� NȩPLU�
EȩOHNVKHVL� SURELUND� DZ]ÕQD� WXWÕO۪DQGD� MDOÕQ� SD\GD� EROÕS� MDQÕZÕ� NLVORURG� EDU� HNHQOLJLQHQ�
GHUHN�EHUHGL��

Tiykarǵı túsinikler 
;LPL\DOÕT� UHDNFL\DODUGÕĔ� WH]OLJLQ�

ȩ]JHUWHWX۪ÕQ� ]DWODU� NDWDOL]DWRUODU�
GHOLQHGL�� .DWDOL]DWRUODU� TDWQDVÕQGD�
M~]� EHUHWX۪ÕQ� [LPL\DOÕT� UHDNFL\DODU�
NDWDOLWLN�UHDNFL\DODU�GHOLQHGL�
.ȩSVKLOLN�[LPL\DOÕT� UHDNFL\DODU۪D�

NDWDOLWLN�WiVLU�NȩUVHWLZ�P~PNLQ��
.DWDOL]DWRUODUGÕĔ� VDQÕ� M~Gi� NȩS��
RODUGÕĔ� NDWDOLWLN� DNWLYOLJL� EROVD� KiU�
W~UOL� ERODGÕ�� %XO� DNWLYOLN� UHDNFL\D�
�WH]OLJLQLĔ�NDWDOL]DWRU�VHEHSOL�ȩ]JHUL-
ZL�PHQHQ�DQÕTODQDGÕ�

�6XZGDQ�NLVORURG�DOÕZ�

Quwat
deregiKatod Anod

Vodorod Kislorod

M
em

br
an

a
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Qollanılıwı

.LVORURGWDQ� SD\GDODQÕZ� RQÕĔ� MDQÕZ� KiP� GHP� DOÕZGÕ�
TROODS-TXZDWODZ� TiVL\HWLQH� WL\NDUODQDGÕ�� .LVORURG�

N~VKOL� RNVLGOHZVKL� ]DW�� .LVORURGWD۪Õ� MDQÕZ� KD-
ZD۪D� TDUD۪DQGD� N~VKOLUHN� ERODGÕ�� 6RQÕĔ�
�XVKÕQ� VDQDDWWD� KDZDQÕ� NLVORURG� SHQHQ�
ED\ÕWÕZ�\DPDVD�KDZDQÕ� NLVORURG�SHQHQ�
WROÕT� DOPDVWÕUÕZ� RNVLGOHQLZ� SURFHVOH-
ULQLĔ�N~VKH\LZLQH�DOÕS�NHOHGL�

6DQDDWWD� NLVORURG� WȩPHQGHJL�
WDUDZODUGD�TROODQÕODGÕ�

±� PHWDOOXUJL\D� �PHWDOODUGÕ� NHS-�
VHUOHZ�KiP�NHVLZGH��

±�GiUL-GDUPDT�LVOHS�VKÕ۪DUÕZGD�
±�DZÕO�[RMDOÕ۪ÕQGD�
±�UDNHWD�MDQÕO۪ÕVÕ�VÕSDWÕQGD�
±� VXZGÕ� WD]DODZ� KiP� ]Õ\DQVÕ]-

ODQGÕUÕZGD�
±�D\ÕUÕP�[LPL\DOÕT�ELULNSHOHUGL��VRQÕĔ�

PHQHQ� ELU� TDWDUGD�� MDUÕOÕZVKÕ� ]DWODUGÕĔ�
VLQWH]LQGH�� PHGLFLQDGD�� QDZTDVODUGÕĔ� GHP�

DOÕZÕQ�MHĔLOOHVWLULZGH��SRODW�LVOHS�VKÕ۪DUÕZGD�

���6XZGÕ�TD\QDZ�SURFHVLQGH�SD\GD�ERODWX۪ÕQ�³NyELNVKH´�OHUGL�TDQGD\�W~VLQGLULZ�P~PNLQ"
2��.LVORURGWÕĔ�TROODQÕOÕZ�WDUDZODUÕQ�D\WÕS�EHULĔ�
3��;LPL\DOÕT�UHDNFL\DODUGD�NDWDOL]DWRUODUGÕĔ�UROÕQ�W~VLQGLULĔ"
���.LVORURGWÕ�ODERUDWRUL\DGD�MÕ\QDZ�XVÕOODUÕQ�D\WÕĔ��%XO�XVÕOODUGÕĔ�KiU�ELUL�NLVORURGWÕĔ�TD\VÕ��TiVL\HWLQH�

WL\NDUODQDGÕ"

.RVPLN� NHPHOHUGH� KiP� VXZ� DVWÕ� NHPHOHULQGH� .2O2� KiP� .2O4
DUDODVSDVÕQDQ�DOÕQDGÕ��

2K2O4���2&22� �2.2&23���3Ɉ2Ĺ

2K2O2���2&22� �2.2&23���22Ĺ

(JHU�.2O2�KiP�.2O4�WL�WHĔ�PRO\DU�PX۪GDUGD۪Õ�DUDODVSDVÕQD��MXW-
WÕUÕO۪DQ�&22�QLĔ���PROLQHQ���PRO�22�DMÕUDOÕS�VKÕ۪DGÕ�

Tapsırmalar
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IV BAP. 5-TEMA

Kislorodtıń ximiyalıq qásiyetleri 

Úyreniletuǵın túsinikler
��;LPL\DOÕT�TiVL\HWOHUL�
��-DQÕZ
��ɈNVLGOHU

.LVORURG�[LPL\DOÕT�DNWLY�]DW��2O�NȩSOHJHQ�]DWODU�PHQHQ�UHDNFL\D۪D�NLULVLZ�TiVL\HWLQH�L\H��
ELUDT�EXO�UHDNFL\DODUGÕĔ�NȩSVKLOLJL�[DQD�WHPSHUDWXUDVÕQDQ�MRTDUÕ�WHPSHUDWXUDQÕ�WDODS�HWHGL��
4Õ]GÕUÕO۪DQGD�NLVORURG�PHWDOO�HPHVOHU�KiP�PHWDOODU�PHQHQ�UHDNFL\D۪D�NLULVHGL��.LVORURG�WL\-�
NDUÕQDQ�,,�YDOHQWOLNWL�NȩUVHWHGL�

.LVORURG�SHQHQ�NȩSVKLOLN�ELULNSHOHUGLĔ� UHDNFL\DODUÕQÕĔ�ȩ]LQH� WiQ�TiVL\HWL� NyS�PX۪GDUGD�
ÕVVÕOÕT�KiP�MDTWÕOÕTWLĔ�VKÕ۪ÕZÕ�EROÕS�HVDSODQDGÕ��%XQGD\�SURFHVOHU�MDQÕZ�GHS�DWDODGÕ�

Jerde kislorod joq bolıp ketse, ne boladı dep oylaysız? 

Kislorodtıń metallar menen όz ara tásiri 
6LOWLOL�PHWDOODU�PHQHQ��OLWL\GHQ�WÕVTDUÕ��NLVORURG�SHURNVLGOHU�KiP�RNVLGOHU�SD\GD�HWHGL��
�/L���22�ĺ�2/L2O
2.���22�ĺ�.2O2

21D���22�ĺ�1D2O2

2.���222�ĺ�.2O4

4DO۪DQ�PHWDOODU�PHQHQ�TÕ]GÕUÕO۪DQ-
GD�RNVLGOHU�SD\GD�HWHGL�

20J���22�ĺ�20J2
2&D���22�ĺ�2&D2
2&X���22�ĺ�2&X2
3�)H���222�ĺ�)H2ā)H2O3

Kislorodtıń metall emesler menen όz ara tásiri
.LVORURG�PHWDOO�HPHVOHU�PHQHQ� �N~NLUW��JUD¿W��YRGRURG��

IRVIRU�KiP�EDVTDODU��TÕ]GÕUÕO۪DQGD�UHDNFL\D۪D�NLULVHGL�
6���22�ĺ�622

&���22�ĺ�&22

2H2���22�ĺ�2+2O
�3����22�ĺ�232O5

.LVORURG� 22� TDWQDVÕZÕQGD۪Õ� GHUOLN� EDUOÕT� UHDN�FL\DODU�
HN]RWHUPLN� ERODGÕ�� 7HN� ۪DQD� D]RW� SHQHQ� UHDNFL\DVÕ�
-�200�&� GDQ� MRTDUÕ� WHPSHUDWXUDGD� \DNL� HOHNWU� UD]U\DGWD�
EDUDGÕ��12��22�ĺ�212�±�4

7HPLUGLĔ
MDQÕZÕ

)RVIRUGÕĔ
MDQÕZÕ

.~NLUWWLĔ
MDQÕZÕ

Tiykarǵı túsinikler 
Janıw ±� ]DWODUGÕĔ� NLVOR-

URG� SHQHQ� UHDNFL\DVÕ� QiWL\-�
MHVLQGH� ÕVVÕOÕT� KiP� MDTWÕOÕT�
DMÕUDOÕZÕ� PHQHQ� EDUDWX۪ÕQ�
SURFHVV�EROÕS�WDEÕODGÕ��

Oksid� ±� ELUL� NLVORURGWDQ�
LEDUDW�ELQDU�ELULNSH�
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Tapsırmalar

���4D\VÕ�IRUPXODODU�QDGXUÕV�G~]LOJHQ"
&X22��6L24��=Q2��623��1D2��&O2O7��0Q24��12O3.
2����2�J�PDJQL\GLĔ�NLVORURG�SHQHQ�UHDNFL\DVÕQDQ�QHVKH�J�KiP�QHVKH�PRO�RNVLG�SD\GD�ERODGÕ"
3��7HPLU�NLVORURGWD�MDQ۪DQGD�TDQGD\�ELULNSH�SD\GD�ERODGÕ"
�����PRO�PX۪GDUGD۪Õ�TD\VÕ�]DWWDQ�NȩELUHN�NLVORURG�DOÕZ�P~PNLQ��.0Q24��.123��.&O23�\DNL�+2O2"
���2�PRO�JO\XNR]DQÕĔ�RNVLGOHQLZL�XVKÕQ�]iU~U�ERO۪DQ�NLVORURG�PDVVDVÕQ�DQÕTODĔ�

Quramalı organikalıq emes zatlar menen 
όz ara tásiri. 

4XUDPDOÕ� ]DWODU� PRO� PX۪GDUGD۪Õ� NLVORURGWD�
MDQGÕUÕO۪DQGD��WL\LVOL�HOHPHQWOHUGLĔ�RNVLGOHUL�SD\GD�
ERODGÕ�

2H26���322� �2622Ĺ���2+22��W��
4NH3���322� �212Ĺ����+22��W��
4NH3����22� ��12Ĺ����+22��W��NDW��
23+3����22� �2+3324 �W��
SiH4���222� �6L22���2+22�
�)H62���22� �2)H2O3��8622Ĺ��W��
.LVORURG� RNVLGOHU� KiP� JLGURNVLGOHU� PHQHQ�

UHDNFL\D۪D�NLULVHGL�
2&2���22� �2&22��W��
2SO2���22� �2623 �W��92O5��
212���22� �2122

Quramalı organikalıq zatlar 
menen όz ara tásiri

4XUDPDOÕ� RUJDQLNDOÕT� ]DWODU�
PHQHQ�ȩ]�DUD�WiVLUL
&+4���222� �&22Ĺ��+2O
&+3&+22+���322�ĺ�2&22���3+2O

.LVORURGOÕ�NROED۪D�WHPLUGHQ�LEDUDW�VKRTODQ۪DQ�VÕPGÕ�
NLULWHPL]��6ÕP�MÕOWÕUDS�MDTWÕOÕT�WDUTDWÕS�EDVOD\GÕ�KiP�%HQ-
JDO� MDOÕQÕ� MDQÕS�DWÕU۪DQGD\��KiU�W~UOL� MȩQHOLVOHUGH�XVKTÕQ-
ODUGÕ�VKDVKDGÕ��

� 5HDNFL\D� QiWL\MHVLQGH� )H3O4� ]DWÕ� SD\GD� ERODGÕ��
%XO�]DWWÕĔ�TXUDPÕ�3�GDQD�WHPLU�DWRPÕQ�ȩ]� LVKLQH�DODGÕ��
RODUGDQ�ELUL�,,�YDOHQWOL��TDO۪DQ�HNL�DWRPÕ�EROVD�,,,�YDOHQW-
OLNNH�L\H��6RQÕĔ�XVKÕQ�EXO�]DWWÕĔ�IRUPXODVÕQ�)H2�ā�)H2O3
UHWLQGH�MD]ÕZ�P~PNLQ�

7HPLUGLĔ�NLVORURG�SHQHQ�UHDNFL\DVÕ�QiWL\MHVLQGH�SD\-
GD�ERO۪DQ�EXO�ELULNSH�SRODWWDQ�MDVDO۪DQ�ȩQLPOHUGL�NHVLZ�
XVKÕQ�TROODQÕODGÕ�

.LVORURGWÕĔ� ~VK� WXUDTOÕ�
L]RWRSÕ�EDU��

��2���72�YD��82��2ODUGÕĔ�
RUWDVKD� PX۪GDUÕ� Vi\NHV�
W~UGH� -HUGHJL� NLVORURG�
DWRPODUÕ� XOÕZPD� VDQÕQÕĔ�
���7����� 0�037�� KiP�
0�20���LQ�TXUD\GÕ��

2NVLGOHU�ELQDU�ELULNSHOHU�HVDSOD-
QDGÕ��
&D2�±�NDOFL\�RNVLGL��
Na22�±�QDWUL\�RNVLGL��
SO2�±�N~NLUW��,9�-�RNVLGL�
SO3�±�N~NLUW��9,�-�RNVLGL�
Al2O3�±�DO\XPLQL\�RNVLGL�
&X2�±�PLV��,,�-�RNVLGL�
N2O3�±�D]RW��,,,�-�RNVLGL��

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



97

IV BAP. 6-TEMA

Janıw 

Úyreniletuǵın túsinikler
��-DQÕZ�W~UOHUL
��-DQÕO۪Õ�KiP�RQÕĔ�W~UOHUL
��ÏUWWL�ȩVKLULZ

-DQÕZGÕĔ�]DPDQDJȩ\�WHRUL\DVÕQ�IUDQFX]�[LPLJL�$��/DYXD]H�LOJHUL�V~UJHQ��2O�MDQÕZ�KDZD��
DQÕTODVWÕUÕS�D\WDWX۪ÕQ�EROVDT��RQÕĔ�TXUDP�EȩOHNOHULQHQ�ELUL�±�NLVORURG�TDWQDVÕQGD�M~]�EHULZLQ�
DQÕTODGÕ��%XQQDQ�WÕVTDUÕ��/DYXD]H�KDZD�iSLZD\Õ�]DW�HPHV��EiONLP�JD]OHU�DUDODVSDVÕ�HNHQOL-
JLQ�GiOLOOHGL�KiP�RQÕĔ�TXUDPÕQ�DQÕTODGÕ�

+DZDQÕĔ�ELU�EȩOHJL�ERO۪DQ�EDUOÕT�JD]OHUGHQ�WHN�۪DQD�NLVORURG�EDVTD�]DWODUGÕ� MDQGÕUDGÕ��
=DWODUGÕĔ�MDQÕZÕ�RQÕĔ�DNWLYOLJL�KiP�KDZDGD۪Õ�NLVORURG�PX۪GDUÕQD�TDUDS�KiU�TÕ\OÕ�WH]OLNWH�M~]�
EHULZL�P~PNLQ��)RVIRU��PHWDQ��PDJQL\�VÕ\DTOÕ�DNWLY�]DWODU�M~Gi�WH]�MDQÕS�NHWHGL�

Toǵaylarda órt júz beriwine ne sebep boladı?

+DZDGD۪Õ� NLVORURG�PX۪GDUÕ� MDQÕZ� DNWLYOLJLQH� VH]L-
OHUOL� GiUHMHGH� WiVLU� TÕODGÕ�� (JHU� KDZDGD� ���� WHQ� D]�
NLVORURG�EROVD��EXQGD\�MD۪GD\GD�MDQÕZ�TXEÕOÕVÕ�M~]�EHU-
PH\GL��(JHU�NLVORURG�PX۪GDUÕ�30��WHQ�DUWÕS�NHWVH��ȩUWWL�
ȩVKLULZ�M~Gi�TÕ\ÕQ�ERODGÕ��%XQGD�SODQHWDPÕ]GD۪Õ�EDUOÕT�
WHUHNOHU�WR۪D\�yUWOHUL�QiWL\MHVLQGH�MDQÕS�NHWHGL��yUWWL�WHN�
۪DQD� N~VKOL� MDZÕQ-VKDVKÕQ� PHQHQ� yVKLULZ� P~PNLQ��
-DQÕZ�ZDTWÕQGD�[RMDOÕT�KiP�VDQDDW�P~WiMOLNOHUL�XVKÕQ�
NHUHN� ERO۪DQ� M~Gi� NȩS� ÕVVÕOÕT� �HQHUJL\D�� VKÕ۪DUÕODGÕ��
%XQQDQ�WÕVTDUÕ��MDQÕZ�ZDTWÕQGD�MDTWÕOÕT�VKÕ۪DUÕODGÕ�KiP�
NȩELQHVH�EXO�SURFHVV� MDOÕQ�SD\GD�EROÕZÕ�PHQHQ�ELUJH�
M~]HJH�NHOHGL�

Tiykarǵı túsinikler 
Áste aqırın oksidleniw –

ȩUW�KiP�NȩS�PX۪GDUGD�ÕVVÕOÕT�
SD\GD� TÕOPDVWDQ�� ]DWODUGÕĔ�
NLVORURG�SHQHQ�ȩ]�DUD�iVWHOLN�
SHQHQ�WiVLUOHVLZ�SURFHVL�

Órt í� EDTODZVÕ]� TDO۪DQ�
MDQÕZ�TXEÕOÕVÕ�

Janılǵı� ±� MDQÕZVKDĔOÕ۪Õ�
�QiWL\MHVLQGH� ÕVVÕOÕT� �EHUH�
DODWX۪ÕQ�ȩQLP�\DNL�]DWODU�

Tat qanday payda boladı?

$\ÕUÕP�]DWODUGÕĔ�NLVORURG�SHQHQ�ȩ]�DUD�WiVLUL�iVWH��VH]LOHUOL�GiUH-
MHGH�ÕVVÕOÕT�VKÕ۪DUPDVWDQ�M~]�EHULZL�P~PNLQ��%XQGD\�KDOODUGD�MDQÕZ�
J~]HWLOPH\GL� KiP� EXO� SURFHVV� iVWH� DTÕUÕQ� RNVLGOHQLZ� GHS� DWDODGÕ��
0iVHOHQ��WHPLU�KDZDGD�VDTODQVD��iVWH-�DTÕUÕQ�TÕ]ÕO�WDW�XQWD۪ÕQD�D\-
ODQDGÕ��RQÕ�VKiUWOL�W~UGH�WHĔOHPH�PHQHQ�W~VLQGLULZ�P~PNLQ�

�)H���322� �2)H2O3

�ÈVWH�DTÕUÕQ�RNVLGOHQLZ�ȩUWWLĔ�EROPDZÕ�KiP�GDZDPOÕOÕ۪Õ�PHQHQ�
MDQÕZGDQ� SDUÕT� TÕODGÕ�� .~QGHOLN� WXUPÕVWD� HNL� SURFHVWH� WH]-WH]� M~]�
EHUHGL��%L]�WiEL\L\�JD]�\DPDVD�RWÕQGÕ�SHVKWH�MD۪ÕS��MDQÕZÕQ�NȩUH�PL]��
ÈVWH� DTÕUÕQ� RNVLGOHQLZ� SURFHVOHUL� EROVD� GHUOLN� VH]LOPH\GL�� 0HWDOO�
EX\ÕPODU�ZDTÕW�ȩWLZL�PHQHQ�y]�UHĔLQ�MR\WÕZÕQ�NRUJHQEL]��%XQGD�RODU�
RNVLG�TDEDWOÕ�PHQHQ�TDSODQDGÕ��(JHU�VL]�SLVKHQ�DWÕ]۪D�NLUVHĔL]��Õ۪DO�
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Janıw reakciyasınıń payda bolıwı hám barıw shártleri

'iVOHS�� MDQÕZGÕĔ� EDVODQÕZÕ� XVKÕQ� MDQÕZVKÕ� ]DWWÕĔ� NLVORURG� SH-
QHQ� DUDODVÕZÕ� ]iU~U�� (JHU� ELU� ]DW� MDEÕT� MHUGH� MDQVD�� NLVORURG� WH]�
MXPVDODGÕ� KiP� MDQÕZ� WRTWD\GÕ�� 6RQÕĔ� XVKÕQ� SHFKNDGD� ~]OLNVL]�
MDQÕZGÕ� WiPL\LQOHZ� XVKÕQ� PRUÕ� TXUÕODGÕ�� -DQÕZGDQ� TÕ]ÕS� NHWNHQ�
ȩQLPOHU� KDZDGDQ� MHĔLO� ERODGÕ� KiP� MRTDUÕ۪D� NȩWHULOHGL�� �QiWL\MHGH�
RODUGÕĔ� RUQÕQD� WD]D� KDZD� NLULS�� NLVORURG� SHQHQ� WiPL\LQOH\GL�� 0RUÕ�
TDQVKHOOL� EL\LN� EROVD�� KDZD� D۪ÕPÕ� N~VKOLUHN� KiP� MDQÕZ� WH]UHN�
EDUDGÕ�

-DQÕZ� LQWHQVLYOLJL� hawadaǵı kislorod muǵdarına� ED\ODQÕVOÕ��
6RQÕĔ� XVKÕQ� ȩUW� WHPSHUDWXUDVÕQ� DVÕUÕZ� XVKÕQ� R۪DQ� KDZD� ~SOHQH-
GL� \DNL� WD]D� NLVORURG� EHULOHGL�� %XO� XVÕOGDQ� WHPLUVKLOHU�� JD]� NHSVHU-
OHZVKLOHUL�� PHWDOOXUJODU�� VKL\VKH� LVOHS� VKÕ۪DUÕZVKÕODU� SD\GDODQDGÕ��
%iONLP�VL]�GH�RQQDQ�SD\GDODQ۪DQ�VKÕ۪DUVÕ]��<DGÕĔÕ]GD�EROVD�� VL]�
VKRTODQ۪DQ�RWÕQGÕ�~SOHS�RW�MD۪ÕZ۪D�XUÕQÕS�NȩUJHQVL]��WXZUÕPD"

Órtti όshiriw

ÏUWWL�ȩVKLULZ�XVKÕQ�NȩELQHVH�VXZ�TROODQÕODGÕ��VHEHEL�VXZ�KDZDQÕĔ�NLULS�NHOLZLQH�WRVTÕQ-
OÕT�TÕODGÕ�KiP�SXZODQÕZ�VHEHSOL�MDQDWX۪ÕQ�RE\HNWWL�VXZÕWDGÕ��%LUDT�VRQGD\�]DWODU�EDU��RODUGÕ�
VXZ�PHQHQ�yVKLULS�EROPD\GÕ��%XODU۪D�D\ÕUÕP�PHWDOODU��NDOL\��QDWUL\��NLUHGL��RODU�ȩ]OHUL�VXZ�
PHQHQ�DNWLY�WiVLUOHVHGL��EXO�EROVD�ȩUWWL�N~VKH\WLZL�P~PNLQ�

6SLUW�ODPSDVÕ�MDOÕQÕ�
TDQGD\�ȩVKLULOLZLQ�
HVOHĔ��1HJH�XVÕQGD\�
HWLS�ȩVKLULOLZ�VHEHELQ�
W~VLQGLULĔ�

RW-VKySOHU�L\LVLQ�VH]LZLĔL]�P~PNLQ��%XO�ÕVVÕOÕT�VHEHSOL�SLVKHQ�KDWWHNL�MDQÕZÕGD�P~PNLQ��%XO�
MD۪GD\�WiEL\DWWD۪Õ�]DWODUGÕĔ�iVWH�RNVLGOHQLZLQH�PÕVDO�ERODGÕ��ÈVWH�RNVLGOHQLZ�D\ÕUÕP�MD۪GD\-
ODUGD�MDQÕZ�SURFHVLQH�D\ODQÕZÕ�P~PNLQ�

-DQÕZGÕĔ� MiQH� ELU� VKiUWL� VRQQDQ� LEDUDW�� ]DWWÕĔ� MDQÕZ� WHPSHUDWXUDVÕQD� VKHNHP� TÕ]GÕUÕZ�
NHUHN�� =DWWÕĔ� MDQÕZÕ�P~PNLQ� EROVD� GD�� RO� TÕ]GÕUÕOPD۪DQVKD� MDQED\GÕ��0ÕVDO� XVKÕQ�� �TD۪D]�
230� �&� TD� GH\LQ� TÕ]GÕUÕO۪DQGD� KDZDGD� MDQÕS� NHWHGL�� EHQ]LQ� EROVD� 300� �&� TD� GH\LQ�
TÕ]GÕUÕOÕZÕ�NHUHN��ÈGHWWH�� ]DW�ȩUW� WHPSHUDWXUDVÕQD� MHWLZ�XVKÕQ� MDQGÕUÕODGÕ�� -DQÕS�DWÕU۪DQ�]DW�
ȩ]-ȩ]LQHQ�MDQÕZGD�GDZDP�HWHGL��VHEHEL�MDQÕZ�SURFHVLQGH�NȩS�PX۪GDUGD�ÕVVÕOÕT�VKÕ۪DUÕODGÕ��
EXQÕĔ�QiWL\MHVLQGH�]DWWÕĔ�NH\LQJL�EȩOHJL�iVWH-DTÕUÕQ�TÕ]ÕS�NHWHGL�

$\ÕUÕP�]DWODUGÕĔ� MDQÕZ�WHPSHUDWXUDVÕ�[DQD�WHPSHUDWXUDVÕQD�MDTÕQ��%XQGD\�]DWODU�KDZD-
GD� ȩ]-ȩ]LQHQ�� TÕ]GÕUÕOPDVDGD� MDQDGÕ�� %XO� SURFHVV� ȩ]-ȩ]LQHQ� MDQÕZ� GHS� DWDODGÕ��$T� IRVIRU�
ȩ]-ȩ]LQHQ�MDQDWX۪ÕQ�]DW��VRQÕĔ�XVKÕQ�WHN�۪DQD�VXZ�TDEDWÕ�DVWÕQGD�VDTODZ�NHUHN�

NȩELN�SHQHQ�ȩUW�ȩVKLULZ�����������������VXZ�PHQHQ�ȩUW�ȩVKLULZ����������������������������DVEHVW�UXORQ
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-DQÕZVKDĔOÕ۪Õ�QiWL\MHVLQGH�ÕVVÕOÕT�EHUH�DODWX۪ÕQ�ȩQLPOHU�\DNL�]DWODU�MDQÕO۪Õ�HVDSODQDGÕ�
-DQÕO۪Õ�TDWWÕ��VX\ÕT��JD]�WiUL]OL�ERODGÕ�

-DQÕO۪ÕGDQ�TiZLSVL]OLN�TD۪Õ\GDODUÕQD�iPHO�TÕO۪DQ� MD۪GD\GD�SD\GDODQÕZ�NHUHN��EROPDVD�
yUW�M~]�EHUHGL�

ÏUW�EDTODZVÕ]�TDO۪DQ�MDQÕZ�SURFHVL�HVDSODQDGÕ�

Ximiyalıq laboratoriyalarda όrtti qalay όshiriw múmkin?
;LPL\DOÕT�ODERUDWRUL\DODUGD�TROODQÕODWX۪ÕQ�yUWWL�ȩVKLULZGLĔ�HĔ�MDTVÕ�XVÕOÕ�TXP��NȩELN��yUW�

ȩVKLUJLVKOHU�\DNL�DUQDZOÕ�DVEHVW�MDZ۪ÕVK�SHQHQ�KDZD�NLULZLQ�WRTWDWÕZ�NHUHN��

Tapsırmalar

���4DWWÕ�MDQÕO۪Õ�MDQ۪DQÕQGD�TDQGD\�TDOGÕT�TDODGÕ"
2��-DQÕZ�M~]�EHULZL�XVKÕQ�TDQGD\�VKDUD\DWODU�]iU~U"�
3��1H�XVKÕQ�MDQÕS�DWÕU۪DQ�QiUVHOHUGL�ȩVKLULZGH�TDOÕĔ�RGH\DOGDQ�SD\GDODQÕZ�P~PNLQ"
���1H�GHS�R\OD\VÕ]��D]RW��NLVORURG��NDUERQDW�DQJLGULG�KiP�VXZ�SXZODUÕ�-HU�DWPRVIHUDVÕQGD�TDQGD\�

ZD]Õ\SDODUGÕ�DWTDUDGÕ"
���-DQÕZ�SURFHVLQLĔ�VDQDDWWD��DZÕO�[ȩMDOÕ۪Õ��WUDQVSRUW��N~QGHOLN�WXUPÕVWD۪Õ�iKPL\HWLQ�D\WÕS�EHULĔ�
���ÏUW�SD\GD�ERO۪DQGD�VL]�TDQGD\�KiUHNHW�HWNHQ�ERODU�HGLĔL]��%LULQVKL�QiZEHWWH�QHJH�LWLEDU�EHULZ�

NHUHN�GHS�HVDSOD\VÕ]"

Watanımızda qanday janılǵı kánleri bar?

6L]� VXZ� PHQHQ� D\ÕUÕP� RUJDQLNDOÕT� ]DWODU�� PiVHOHQ�� EHQ]LQ�� NHURVLQ� KiP� EDVTDODUGÕ�
ȩVKLUH�DOPD\VÕ]��2ODU�VXZGDQ� MHĔLO��VRQÕĔ�XVKÕQ�RODUGÕ�VXZ�PHQHQ�ȩVKLULZJH�KiUHNHW�HW-
VHĔL]��MHU�EHWLQH�TDOTÕS��MDQÕZGD�GDZDP�HWHGL�KiP�ȩUWWL�MDTÕQ�iWLUDSTD�GD�WDUTDWDGÕ��(OHNWU�
TXUÕOPDODUÕQÕĔ�QDVD]OÕ۪ÕQDQ�NHOLS�VKÕTTDQ�ȩUWWL�GH�VXZ�PHQHQ�ȩVKLULS�EROPD\GÕ
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IV BAP. 7-TEMA

Ámeliy shınıǵıw. Jalınnıń dúzilisi hám 
zatlardıń kislorodta janıwı

Úyreniletuǵın túsinikler
��-DOÕQ�G~]LOLVL�
��.LVORURG�DOÕZ�KiP�RQÕ�MÕ\QDZ�
��ÈSLZD\Õ�]DWODU�MDQÕZÕ
��4XUDPDOÕ�]DWODU�MDQÕZÕ
��-DOÕQGÕ�ȩVKLULZ

Jalın qalay payda boladı?
+iU� TÕ\OÕ� W~UGHJL� MDQÕO۪ÕQÕĔ� MDQÕZÕ� iGHWWH� MDOÕQ�PHQHQ� NyULQHGL��

-DOÕQ� MDQÕS� DWÕU۪DQ� JD]OHU� \DNL� SXZODU�� -DOÕQQÕĔ� G~]LOLVLQ� ~\UHQLZ�
�XVKÕQ�EL]�VSLUW�ODPSDVÕQDQ�SD\GDODQDPÕ]�

-DOÕQQÕĔ�~VK�EȩOLPL�EDU�
±�MDOÕQQÕĔ�MRTDUÕ�EȩOLPL�±�VKHWOHUL�WHJLV�HPHV��HĔ�ÕVVÕ�EȩOLPL�
±�MDOÕQQÕĔ�RUWD�EȩOLPL�±�DQÕT�UiZVKDQ���ÕVVÕ�EȩOLPL�
±�MDOÕQQÕĔ�WȩPHQJL�EȩOLPL�±�M~Gi�DQÕT�HPHV��ÕVVÕ�EROPD۪DQ��SLOLN-

NH�MDTÕQ�EȩOLPL�

Jalında júz beretuǵın ximiyalıq proceler
-DOÕQQÕĔ� WȩPHQJL� EȩOLPLQGH� �3�� JD]OHU� �MDQÕZ� ZDTWÕQGD� SD\GD�

ERO۪DQ��KDZD�PHQHQ�DUDODVDGÕ��(JHU�VL]�VKÕUSÕ�EDVÕQ� MDOÕQQÕĔ�EXO�
EȩOLPLQH�DOÕS�NHOLS��RQÕ�ELU�P~GGHW�XVODS�WXUVDĔÕ]��VKÕUSÕ�GiUKDO�MDQ-
ED\GÕ��%XO�VDOÕVWÕUPDOÕ�HĔ�VXZÕT�]RQD�

-DOÕQQÕĔ� RUWD� EȩOLPL� �2�� HĔ� MDTWÕ�� %XQÕĔ� VHEHEL� VRQGD�� MRTDUÕ�
WHPSHUDWXUD�WiVLULQGH�VSLUW�ȩ]�LVKLQH�DO۪DQ�ȩQLPOHUGLĔ�WDUTDOÕZÕ�M~]�
EHUHGL��SD\GD�ERO۪DQ�TDWWÕ�PD\GD�EȩOHNVKHOHU�TÕ]DGÕ�KiP� MDTWÕOÕT�
VKÕ۪DUDGÕ��-DOÕQQÕĔ�RUWD�EȩOLPLQGHJL�WHPSHUDWXUD�WȩPHQJL�EȩOLPLQH�
TDUD۪DQGD�MRTDUÕ�

-DOÕQQÕĔ�MRTDUÕ�EȩOLPLQGH�����NDUERQDW�DQJLGULG�KiP�VXZ�SD\GD�
EROÕZÕ�PHQHQ� JD]OHUGLĔ� WROÕT� MDQÕZÕ� iPHOJH� DVDGÕ�� 1iWL\MHGH�� EXO�
EȩOLPGHJL� MDOÕQ� MDTWÕ�EROPD\GÕ��ELUDT�HĔ� MRTDUÕ� WHPSHUDWXUD� M~]HJH�
NHOHGL�

Ximiyalıq tájiriybeler waqtında zatlardı jalınnıń tempera- 
turası eń joqarı bolǵan bόliminde qızdırıw kerek.

1-tájiriybe

6SLUW�ODPSDVÕQ�MD۪ÕS��ȩVKLULS�NȩULĔ�
���6SLUW�ODPSDVÕQ�VKÕUSÕ�VKȩEL�PHQHQ�MD۪ÕĔ�
2��6SLUW�ODPSDVÕQ�ȩVKLULZGH�SLOLN�TDOSDTVKDQÕ�

MDEÕĔ�

2-tájiriybe.�.LVORURG�DOÕZ
Ásbap-úskeneler: VSLUW� ODPSD�� VKÕUSÕ�� SUR-

ELUNDODU��JD]�ȩWNL]JLVK�VKL\VKH�KiP�UH]LQD�QD\-
ODU��SD[WD��VKL\VKH�EDQND�

Reaktivler: YRGRURG�SHURNVLG�\DNL�NDOL\�SHU-�
PDQJDQDW�.0Q24��VXZ�

Jumıstıń barıw tártibi:
��� 3URELUNDQÕĔ� ��3� EȩOHJLQH� GH\LQ� NDOL\� SHU-

PDQJDQDW�VDOÕĔ�
2�� 3URELUNDQÕ� VKWDWLYNH� RUQDWÕS�� JD]� ȩWNL]LZ-

VKHĔ�WÕ۪ÕQ�PHQHQ�EHNLWLĔ�

.DOL\
SHUPDQJDQDW 3D[WD

.LVORURG

6XZ
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Kόmir bόleginiń hawada hám taza kislorodta janıwı procesi bir 
qıylı tezlikte júz beredime?

3-tájiriybe

Ásbap-úskeneler:�]DWODUGÕ�MD۪ÕZ�XVKÕQ�TDVÕTODU��VKSDWHO��VSLUW�ODPSD��VKÕUSÕ��NȩOHPL���OLWU�
ERO۪DQ�NROEDODU��NROEDODU�XVKÕQ�WÕ۪ÕQODU�

Reaktivler: NLVORURG��SLVWHNȩPLU�
Jumıstıń barıw tártibi:
���7HPLU�TDVÕTTD�ELU�EȩOHN�NȩPLU�VDOÕS��RO�VSLUW� ODPSDVÕ� MDOÕQÕQGD�VKRT�ERODPDQ�GHJHQ-

VKH�TÕ]GÕUÕODGÕ�
2��6KRTODQÕS�WXU۪DQ�NȩPLU�EȩOHNVKHVL�NLVORURGOÕ�ÕGÕVTD�W~VLULOHGL�
3��-~]�EHUJHQ�KiGL\VHQL�W~VLQGLULĔ�
��� .ȩPLU� MDQÕS� ERO۪DQ� VRĔ�� ÕGÕVTD� KiNOL� VXZ� TX\ÕS�� VKD\TDWÕODGÕ�� -~]� EHUJHQ� TXEÕOÕVWÕ�

W~VLQGLULĔ�

4-tájiriybe

Ásbap-úskeneler: ]DWODUGÕ�MD۪ÕZ�XVKÕQ�TDVÕTODU��VKSDWHO��VSLUW�ODPSD��VKÕUSÕ��NȩOHPL���OLWU�
ERO۪DQ�NROEDODU��NROEDODU�XVKÕQ�WÕ۪ÕQODU�

Reaktivler: NLVORURG��N~NLUW�
±�VKSDWHO�PHQHQ�WHPLU�TDVÕTTD�D]PD]�N~NLUW�VDOÕĔ�
±�N~NLUWWL�VSLUW�ODPSDVÕ�MDOÕQÕQGD�TÕ]GÕUÕĔ�KiP�QHQL�EDTOD۪DQÕĔÕ]GÕ�MD]ÕĔ�
±�N~NLUW�SHQHQ�TDVÕTWÕ�NLVORURGTD�EDWÕUÕĔ��NROEDQÕ�WÕ۪ÕQ�PHQHQ�MDEÕĔ�
±�J~]HWLZOHU�KiP�UHDNFL\D�WHĔOHPHVLQ�QiWL\MHOHU�NHVWHVLQH�MD]ÕĔ�
±�MXZPDT�VKÕ۪DUÕĔ�

5-tájiriybe

Ásbap-úskeneler: ]DWODUGÕ�MD۪ÕZ�XVKÕQ�TDVÕTODU��VKSDWHO��VSLUW�ODPSD��VKÕUSÕ��NȩOHPL���OLWU�
ERO۪DQ�NROEDODU��NROEDODU�XVKÕQ�WÕ۪ÕQODU��WHPLU�MDQÕZÕ�XVKÕQ�NROEDGD�TXP�

Reaktivler: NLVORURG��WHPLU�
±�X]DT�ZDTÕW�GDZDPÕQGD�VSLUW�ODPSDVÕ�MDOÕQÕQD�WHPLU�VÕPQÕĔ�VSLUDOÕQ�TÕ]GÕUÕĔ�
±�TÕ]GÕUÕO۪DQ�WHPLU�VÕPGÕ�NLVORURGTD�W~VLULĔ��NROEDQÕ�MDEÕĔ�
±�J~]HWLZOHU�KiP�UHDNFL\D�WHĔOHPHOHULQ�QDWL\MHOHU�NHVWHVLQH�MD]ÕĔ�
±�MXZPDT�VKÕ۪DUÕĔ�

Tapsırmalar

���1H�XVKÕQ�KDZDGD�MDQÕZ�WD]D�NLVORURGTD�TDUD۪DQGD�iVWH�EDUDGÕ�GHS�R\OD\VÕ]"
2��4DQGD\�TÕOÕS�ȩUWWL�W~WHPH\WX۪ÕQ�TÕOÕZ�P~PNLQ"
3��2UÕQODQ۪DQ�MXPÕVODU�KDTTÕQGD�HVDEDW�MD]ÕĔ�

3��6~ZUHWWH�NȩUVHWLOJHQGH\�TXUÕOPDQÕ�MÕ\QDĔ��JHUPHWLNOLJLQ�WHNVHULĔ�
���3URELUNDQÕ�TÕ]GÕUÕĔ�
���$MÕUDOÕS� VKÕ۪ÕS� DWLU۪DQ� NLVORURGWÕ� SURELUNDGD۪Õ� VXZ� ~VWLQH� MÕ\QDZ� XVÕOÕ�PHQHQ� MÕ\QDS�

DOÕĔ�

Kúkirttiń janıwı

Temirdiń janıwı
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IV BAP. 8-TEMA

Ozon hám onıń qollanılıwı

Úyreniletuǵın túsinikler
��)L]LNDOÕT�TiVL\HWOHUL
��;LPL\DOÕT�TiVL\HWOHUL�
���2]RQ�DOÕZ�
��4ROODQÕOÕZÕ

Tariyxıy esletpe 

;9,,,� iVLU� DTÕUÕQGD� LOLPSD]� 0DUWLQ� 9DQ� 0DUXP� KDZD�
ERVOÕ۪ÕQDQ� HOHNWU� HQHUJL\DVÕQ� ȩWNL]LS�� y]JHVKH� L\LVOL� JD]�
±�R]RQGÕ�DOGÕ��,OLPSD]�SD\GD�ERO۪DQ�JD]GÕ�HOHNWU�]DWÕ�GHS�
R\ODGÕ�

�8�0-MÕOGD� DOÕP� .ULVWLDQ� )ULGUL[� 6KHQEH\Q� R]RQQÕĔ�
�G~]LOLVL�KiP�TiVL\HWOHULQ�DVKWÕ�

2O�SD\GD�ERO۪DQ�JD]GÕ�³R]RQ´��JUHN�WLOLQHQ�³L\LVOL´��GHS�
DWD۪DQ�� .ULVWLDQ� )ULGUL[� 6KHQEH\Q� WiMLUL\EHGH� R]RQ� \RGWÕ�
NDOL\�\RGLGWHQ�TÕVÕS�VKÕ۪DUÕZÕQÕĔ�JXZDVÕ�EROGÕ�

Ozon alıw
2]RQ�DOÕZGÕĔ�ELU�QHVKH�XVÕOODUÕ�EDU�
(OHNWU� UD]U\DGÕ� MiUGHPLQGH�KDZDGD۪Õ�NLVORURGWDQ�DOÕZ�

P~PNLQ�
3O2�ĺ223�±�28��N-
Sanaatta�JD]�R]RQL]DWRUODUÕQGD�DOÕQDGÕ�KiP�IUDNFL\DOÕ�

GLVWLOOHZ�PHQHQ�DMÕUDWÕODGÕ�
Laboratoriyada R]RQ�VXZÕWÕO۪DQ��NRQFHQWUOHQJHQ�VXO-

IDW�NLVORWD�KiP�EDUL\�SHURNVLG�RUWDVÕQGD۪Õ�UHDNFL\D�DUTDOÕ�
DOÕQDGÕ�

3H2SO4���3%D22� �3%D624��23���3+2O
Ozonnıń fizikalıq qásiyetleri
ÈSLZD\Õ� MD۪GD\GD� R]RQ� NȩN� UHĔJH� L\H� JD]�� VX\ÕO-

WÕUÕO۪DQGD� RO� WR\۪ÕQ� ¿�ROHW� UHĔOL� VX\ÕTOÕTTD� D\ODQDGÕ�� TDWWÕ�
KDODWWD� EROVD� TR\ÕZ� NȩN�� GHUOLN� TDUD� NULVWDOO� HVDSODQDGÕ��
2]RQ�VXZGD�NLVORURGTD�TDUD۪DQGD�ELUTDQVKD�MDTVÕ�HUL\GL�

Ozonnıń ximiyalıq qásiyetleri
2]RQ�NLVORURGTD�VDOÕVWÕU۪DQGD�N~VKOL�RNVLGOHZVKL�TiVL\HWOHUJH� L\H��%LU�TDWDU�]DWODU�PH-

QHQ�UHDNFL\D۪D�NLULVHGL�
���4XUDPDOÕ�]DWODU�PHQHQ�WiVLUL�
2.,���23���+22� �,2���2.2+���22�EXO�UHDNFL\DGD�R]RQ�\DNL� ,�±� LRQODUÕQ�DQÕTODZ�XVKÕQ�

UHDNFL\D۪D�NLULVHGL��
2��0HWDOODU�PHQHQ�UHDNFL\DVÕ��2�$J���23� �$J22���22
3��0HWDOO�HPHVOHU�PHQHQ�UHDNFL\DVÕ�
2ɋ���223� �2�ɋ22���22
N2���23� �122���22
H2���23� �22���+2O
���.LVORURGTD�D\ODQÕZÕ��2Ɉ3� �3Ɉ2
���$PPLDN�SHQHQ�WiVLUL��21+3����23� �1+4NO3����22���+2O
���.~NLUW�KiP�N~NLUW�ELULNSHOHUL�PHQHQ�WiVLUL�
6���+22���23� �+2SO4
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3SO2���3+22���23� �3+2SO4

7��6LOWLOHU�PHQHQ�UHDNFL\DVÕ��2ɄɈɇ����Ɉ3� �2ɄɈ3����Ɉ2���ɇ2Ɉ
2]RQ�QRUPDO� MD۪GD\GD�VÕQDS�SHQHQ�ȩ]�DUD� WiVLUOHVLZ�TiVL\HWLQH� L\H��1iWL\MHGH��PHWDOO�

MÕOWÕUDTOÕ۪ÕQ�KiP�D\QD۪D�MDEÕVTDTOÕT�TiELOL\HWLQ�MR۪DOWDGÕ�
Ozonnıń qollanılıwı
2]RQQDQ�SD\GDODQÕZ�RQÕĔ�TiVL\HWOHULQH�ED\ODQÕVOÕ�
Kúshli oksidlewshi:
±�PHGLFLQDGD�]DWODUGÕ�VWHULOL]DFL\DODZGD�
±�ODERUDWRUL\D�KiP�VDQDDWWD�NȩSOHJHQ�]DWODUGÕ�DOÕZGD�
±�TD۪D]GÕ�D۪DUWÕZGD�
±�PD\ODUGÕ�WD]DODZGD�
Kúshli dezinfekciyalawshı:
±�VXZ�KiP�KDZDQÕ�PLNURRUJDQL]POHUGHQ�WD]DODZGD��R]RQODZ��
±�[DQDODU�KiP�NL\LPOHUGL�GH]LQIHNFL\D�TÕOÕZGD�
;ORUODZ�PHQHQ� VDOÕVWÕU۪DQGD� R]RQODZGÕĔ� iKPL\HWOL� DE]DOOÕTODUÕQDQ� ELUL� EXO� WRNVLQOHUGLĔ�

MRTOÕ۪Õ�� ;ORUODZ� ZDTWÕQGD� NȩS�PX۪GDUGD� WRNVLQOHU� KiP� ]iKiUOHU�� PiVHOHQ�� GLRNVLQ� SD\GD�
EROÕZÕ�P~PNLQ�

Tapsırmalar

-HU� DWPRVIHUDVÕQGD� �� PLOOLDUG� WRQQD� R]RQ� EDU��
2QÕĔ� NRQFHQWUDFL\DVÕ� MHU� EHWLQHQ� X]DTODVTDQ� VD\ÕQ�
DUWÕS� EDUDGÕ�� *D]GÕĔ� PDNVLPDO� PX۪GDUÕ� VWUDWRVIHUD-
GD�� 2]RQ� TDEDWÕ� -HUGHQ� 20±2�� NP� EL\LNOLNWH� ERODGÕ��
$WPRVIHUDGD�R]RQ�NȩS�EROPDVDGD��RO�-HUGHJL� WLULVKL-
OLNWL�WiPL\LQOHZ�XVKÕQ�4X\DVKWÕĔ�TiZLSOL�XOWUD¿�ROHW�QXU-
ODUÕQ� -HU� EHWLQH� MHWLS� EDUÕZÕQÕĔ� DOGÕQ� DOÕZVKÕ� DUQDZOÕ�
TRU۪DQÕZ�TDEDWÕQ�SD\GD�HWHGL�

��� .LVORURG� KiP� R]RQ� W~UOL� TiVL\HWOHUJH� L\H� ERO۪DQ� KiU� W~UOL� iSLZD\Õ� ]DWODU� HNHQOLJLQ� GiOLOOHĔ��
%XQLĔ�XVKÕQ�VDEDTOÕTWD۪Õ�NLVORURG�KiP�R]RQ�KDTTÕQGD۪Õ�PD۪OÕZPDWODUGDQ�SD\GDODQÕĔ��

-XPÕV�QiWL\MHOHULQ�VDOÕVWÕUÕZ�XVKÕQ�NHVWHJH�NLULWLĔ�

ʋ =DWODUGÕĔ�TiVL\HWOHUL .LVORURG 2]RQ

�� ;LPL\DOÕT�IRUPXODVÕ

2. 0ROHNXO\DU�PDVVDVÕ

3. 7Õ۪Õ]OÕ۪Õ

4. $JUHJDW�MD۪GD\Õ

5. 5HĔL

�� ,\LVL

2��ÒVK�MDEÕT�NROEDGD�R]RQ��NLVORURG��YRGRURG�[ORULG�JD]OHUL�EDU��2ODUGÕ�DQÕTODZ�UHMHVLQ�D\WÕĔ�
3��%~JLQJL�N~QGH�R]RQGÕ�~\UHQLZ�TDQVKHOOL�iKPL\HWOL"
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IV BAP. 9-TEMA

Kislorod hám ozonnıń biologiyalıq áhmiyeti

Úyreniletuǵın túsinikler
��.LVORURGWÕĔ�ELRORJL\DOÕT�iKPL\HWL
��2]RQQÕĔ�ELRORJL\DOÕT�iKPL\HWL

$WPRVIHUDGD� M~Gi� NȩS� PX۪GDUGD� JD]� WiUL]OL�� WHĔL]� KiP� RNHDQ� VXZODUÕQGD� HULJHQ� NLV-
ORURG� EDU�� .LVORURG� EDUOÕT� WLUL� RUJDQL]POHUGLĔ� GHP� DOÕZÕ� XVKÕQ� ]iU~U�� .LVORURGVÕ]� KiU� TÕ\OÕ�
MDQÕO۪ÕODUGÕ�MD۪ÕZ�DUTDOÕ�HQHUJL\D�DOÕZ�P~PNLQ�HPHV��%XO�P~WiMOLNOHU�XVKÕQ�KiU�MÕOÕ�DWPRVIHUD�
NLVORURGÕQÕĔ�2��NH�MDTÕQÕ�MXPVDODGÕ

Kislorod Jerde qanday payda boladı hám ne ushın bunday paydalanıwǵa qara-
mastan, onıń muǵdarı kemeymeydi?

3ODQHWDPÕ]GD۪Õ� NLVORURGWÕĔ� WL\NDU۪Õ� GHUHJL� MDVÕO� ȩVLPOLNOHU� EROÕS�� RODU� IRWRVLQWH]� SUR-
FHVLQGH�4X\DVK�QXUÕ�WiVLULQGH�NLVORURG�SD\GD�HWHGL�
%XO� NyS� EDVTÕVKGDQ� LEDUDW� TXUDPDOÕ� SUR-
FHVV�� ÏVLPOLNOHUGLĔ� MDVÕO� EȩOLPOHULQGH� IRWRVLQWH]�
�QiWL\�MHVLQGH�NDUERQDW�DQJLGULG�KiP�VXZ�JO\XNR]D�
&�H�2O��KiP�NLVORURGTD�D\ODQDGÕ�

)RWRVLQWH]�SURFHVLQGH� M~]�EHUHWX۪ÕQ� UHDNFL\D-�
ODU�WHĔOHPHVLQ�WȩPHQGHJLVKH�MD]ÕZ�P~PNLQ�

-DVÕO� ȩVLPOLNOHUGHQ� EyOLQLS� VKÕ۪DWX۪ÕQ� NLVOR-
URGWÕĔ�RQQDQ�ELU�EȩOHJL� ������TXU۪DTVKÕOÕT�ȩVLP-
OLNOHUL��TDO۪DQ�RQQDQ�WR۪Õ]�EȩOHJL��8����EROVD�VXZ�
ȩVLPOLNOHUL�WiUHSLQHQ�EyOLS�VKÕ۪DUÕOÕZÕ�DQÕTODQ۪DQ�

Ozonnıń payda bolıwı hám buzılıwı
6WUDWRVIHUDGD� R]RQ� WL\NDUÕQDQ� MRTDUÕ� HQHUJL-

\DOÕ� TX\DVK� IRWRQODUÕ� WiVLULQGH� NLVORURG� PROHNX-
ODODUÕ� LVKLQGHJL� [LPL\DOÕT� ED\ODQÕVODUGÕĔ� ~]LOLZL�
QiWL\MHVLQGH� M~]� EHUHGL�� )RWRGLVVRFLDFL\D� GHS�
�DWDODWX۪ÕQ�EXO�SURFHVV�QiWL\MHVLQGH�ȩ]�DOGÕQD�NLVOR-
URG�DWRPODUÕ�DMÕUDOÕS�VKÕ۪DGÕ��NH\LQLUHN�RODU�R]RQGÕ�
SD\GD�TÕOÕZ�XVKÕQ�EX]ÕOPD۪DQ�NLVORURG�PROHNXOD-
ODUÕ�PHQHQ�ELUOHVHGL�

$WPRVIHUDGD�NLVORURG�NRQFHQWUDFL\DVÕQÕĔ�DUWÕZÕ�
VKDPD� PHQHQ� HNL� PLOOLDUG� MÕO� DOGÕQ� -HU� DWPRVIH-
UDVÕQGD� R]RQQÕĔ� SD\GD� EROÕZÕQD� LPNDQL\DW� EHUGL�
KiP�EXO�SURFHVV�iVWH-DTÕUÕQ�VWUDWRVIHUDQÕĔ�TiOLS-
OHVLZLQH� DOÕS� NHOGL�� $OÕPODUGÕĔ� SLNLULQH� TDUD۪DQ-
GD�� R]RQ� TDEDWÕQÕĔ� TiOLSOHVLZL� -HUGHJL� WLULVKLOLNWLĔ�
UDZDMODQÕZÕQD� XOWUD¿�ROHW� QXUODQÕZGÕĔ� TiZLS� GiUH-
MHVLQ� �WROTÕQ� X]ÕQOÕ۪Õ� 3��� WHQ� 280� QDQRPHWUJH�
GH\LQ� ERO۪DQ� XOWUD¿�ROHW� QXUODQÕZ�� WHNVHULZ� KiP�
XVÕ�WL\NDUÕQGD�-HUGHJL�WLULVKLOLN�IRUPDODUÕQÕĔ�RNHDQ-
ODUGDQ� TXU۪DTOÕTTD� PLJUDFL\DVÕQ� MHĔLOHVWLULZGH�
�iKPL\HWOL�URO�R\QD۪DQ�

Tiykarǵı túsinikler 
$QDHURE� EDNWHUL\DODU� KiP� WHUHĔ�

WHĔL]GH� MDVDZVKÕODUGD� NLVORURGTD�
P~WDMOLN� MRT�� TDO۪DQ�EDVTD�EDUOÕT� WLUL�
MDQ]DWODU�NLVORURGTD�P~WiM��-HU�DWPRV-
IHUDVÕ�HUNLQ�NLVORURGWÕ� VDTOD\GÕ��%D\-
ODQÕVTDQ�NLVORURG�MHU�TDEÕ۪ÕQGD��VRQ-
GD\-DT��WD]D�VXZ�KiP�WHĔL]�VXZÕQGD�
ERODGÕ�� .LVORURG� GHP� DOÕZ� SURFHVLQ�
WiPL\LQOH\GL��RUJDQLNDOÕT�ELULNSHOHUGLĔ�
RNVLGOHQLZLQHQ�NH\LQ�RO�NDUERQDW�DQ-
JLGULG� KiP� VXZ� SD\GD� HWHGL�� EXQGD�
HQHUJL\D�DMÕUDOÕS�VKÕ۪DGÕ�

�&22����+22�ĺ�&�H�2O�����22Ĺ
KY

Awızshalar

Xloroplast

Xlorofi l
Karbonat angidrid

Suw

Glyukoza
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6WUDWRVIHUDGD۪Õ� R]RQ� PX۪GDUÕ� WiEL\L\� W~UGH� MÕO� GDZDPÕQGD� R]RQ� PROHNXODODUÕQ� SD\GD�
TÕOÕZVKÕ�KiP�MRT�TÕOÕZVKÕ�[LPL\DOÕT�SURFHVOHU��VRQGD\-DT��R]RQ�PROHNXODODUÕ�SODQHWDPÕ]�ER\-
ODS� KiUHNHWOHQLZVKL� VDPDOODU� KiP�EDVTD� WUDQVSRUW� SURFHVOHUL� QiWL\MHVLQGH� ȩ]JHULS� WXUDGÕ��
%LUDT��ELU�QHVKH�RQ�MÕOODU�LVKLQGH�LQVDQ�LVNHUOLJL�R]RQ�TDEDWÕQ�VH]LOHUOL�GiUHMHGH�ȩ]JHUWWL�

2]RQ�TDEDWÕQÕĔ� MHPLULOLZL����70-MÕOODUGDQ�EHUL�۪~]HWLOLS�DWÕU۪DQ�VWUDWRVIHUD�R]RQÕQÕĔ�JOR-
EDO�SiVH\LZL�SRO\XV� UHJLRQODUÕQGD�DQÕT�NȩULQHGL�KiP�VWUDWRVIHUDGD۪Õ�[ORU�KiPGH�EURPQÕĔ�
NȩEH\LZL�PHQHQ�ED\ODQÕVOÕ��%XO�[LPL\DOÕT�]DWODU�R]RQ�PROHNXODODUÕQDQ�EȩOHN�NLVORURG�DWRP-
ODUÕQ�DOÕS�WDVODZ�DUTDOÕ�R]RQGÕ�MHPLUHGL�

Kislorodtıń biologiyalıq proceslerdegi roli
.LVORURG�EDUOÕT�RUJDQLNDOÕT�]DWODU�±�EHORNODU��PD\ODU��XJOHYRGODU�TXUDPÕQD�NLUHGL��.LVOR-

URG�TDWQDVÕQGD�HĔ�iKPL\HWOL�WLULVKLOLN�SURFHVOHULQHQ�ELUL�±�GHP�DOÕZ�iPHOJH�DVÕUÕODGÕ��EXQÕĔ�
�QiWL\MHVLQGH�WRTÕPDODU�NLVORURG�SHQHQ�~]OLNVL]�WiPL\LQOHQHGL��%LU�DGDP�N~QLQH�20±30�Pñ�KD-
ZDQÕ�MXWDGÕ�KiP�VKÕ۪DUDGÕ��,QVDQQÕĔ�WÕQÕVK�KDODWÕQGD۪Õ�NLVORURGTD�ERO۪DQ�P~WiMOLJL�VDDWÕQD�
2��O�GL�TXUD\GÕ��(JHU�KDZDGD۪Õ�NLVORURG�NRQFHQWUDFL\DVÕ����NH�WyPHQOHVH��EXO�WLULVKLOLN�XVKÕQ�
TiZLSOL�ERODGÕ��$GDPODU�KiP�ÕVVÕTDQOÕ�KD\ZDQODUGD�TDQ۪D�NLULS�EDUDWX۪ÕQ�NLVORURG�JHPRJOD-
ELQ�PHQHQ�ELULJLS��RNVLJHPRJODELQ�SD\GD�HWHGL�

Ozonnıń biologiyalıq qubılıslardaǵı roli
2]RQ�LQVDQ�KiP�TRUVKD۪DQ�RUWDOÕTTD�XQDPOÕ�KiP�XQDPVÕ]�WiVLU�NyUVHWLZL�P~PNLQ��.yS�

PX۪GDUGD�RO�]iKiUOL�EROÕS��QRUPDO�GR]DODUGD�DGDPODUGÕ�ȩOLPQHQ�TXWTDUDGÕ��2]RQQÕĔ�N~VKOL�
RNVLGOHZVKL�TiVL\HWOHUL�RQÕ�NȩSOHJHQ�RUJDQLNDOÕT�]DWODU� LVOHS�VKÕ۪DUÕZGD��TD۪D]��PD\�KiP�
EDVTD�]DWODUGÕ�D۪DUWÕZ�XVKÕQ�TROODQÕZ�LPNDQL\DWÕQ�EHUHGL��2]RQ�PLNURRUJDQL]POHUGL�ȩOWLUHGL��
VRQÕĔ�XVKÕQ�RO�VXZ�KiP�KDZDQÕ� WD]DODZ�XVKÕQ�TROODQÕODGÕ� �R]RQODZ���%LUDT��KDZDGD� M~Gi�
NLVKL�NRQFHQWUDFL\DODU۪D�UX[VDW�EHULOHGL��RO�M~Gi�]iKiUOL�L\LV�JD]Õ�&2�GDQ�GD�]iKiUOL��

7D]D� KDZD� KDTTÕQGD۪Õ� QÕ]DP� ���3-MÕOGD� MDUDWÕO۪DQ�� ELUDT� TRUVKD۪DQ� RUWDOÕT� VDSDVÕ�
��70-MÕO۪D�GH\LQ�WiUWLSNH�VDOÕQED۪DQ�KiP���7�-MÕO۪D�NHOLS�ELU�VDDWOÕT�KDZD�VDSDVÕ�VWDQGDUWÕ�
MDUDWÕOGÕ��23�KiP�D]RW�GLRNVLGL�XVKÕQ�0�08�PJ�NJ�۪D��$]RW�GLRNVLGL�KiP�R]RQ�DVWPDVÕ�EDU�DG-
DPODU۪D�WiVLU�HWLZVKL�HNL�WL\NDU۪Õ�VÕUWTÕ�KDZD�[LPL\DOÕT�SDWDVODQGÕUÕZVKÕVÕ�HVDSODQDGÕ��%XQ-
QDQ� WÕVTDUÕ�� D]RW� GLRNVLGL� NLVORWDOÕ� MDZÕQQÕĔ� SD\GD�EROÕZÕQGD�iKPL\HWOL� URO� R\QD\GÕ�� JOREDO�
ÕVÕZ۪D�~OHV�TRVDGÕ�KiP�ȩVLPOLNOHUGLĔ�ȩVLZLQH�WRVTÕQOÕT�TÕODGÕ��-HU�GiUHMHVLQGHJL�R]RQ�ȩVLP-
OLNWLĔ�IRWRVLQWH]�TiELOL\HWLQ�EX]DGÕ�KiP�RODUGÕĔ�NHVHOOLNOHUJH�VKÕGDPOÕOÕ۪ÕQ�SiVH\WHGL�

20�7-MÕOÕ� Ï]EHNVWDQ� DOÕPODUÕ� WiUHSLQHQ�
KDZDQÕ�� HULWSHOHUGL� R]RQODZ�� W~UOL� RE\HNW-�
OHUJH� R]RQ�PHQHQ� LVOHZ� EHULZGH� SD\GDOD-�
QÕZ�P~PNLQ�ERO۪DQ�MDĔD�R]RQDWRU�MDUDWÕOGÕ��
<D۪QÕ\� ~VNHQH� DOGÕĔ۪ÕODUÕQDQ� MXPÕV� ȩQLP-
GDUOÕ۪Õ� MRTDUÕOÕ۪Õ�PHQHQ� DMÕUDOÕS� WXUDGÕ�� %XO�
R\ODS�WDEÕO۪DQ�]DW�R]RQOÕ�KDZD�KiP�R]RQOÕ�
NLVORURGTD�P~WiM�ERO۪DQ�ELUTDQVKD�WDUDZODU-
GD��VRQGD\-DT��ELRORJL\D��PHGLFLQD��DZÕO�[R-
MDOÕ۪Õ�KiP�VDQDDWWD�NHĔ�TROODQÕOÕZÕ��P~PNLQ�

,OLPSD]ODU� EXO� MDUDWTDQ� ]DWÕ� XVKÕQ� ��,$3�
0�3�8� WiUWLS� VDQOÕ� SDWHQW� DOÕZ۪D� PL\DVVDU�
EROGÕ�

Tapsırmalar

���.LVORURGWÕĔ�ELRORJL\DOÕT�UROL�TDQGD\"
2��7iEL\DWWD�KDZD�TXUDPÕ�TDQGD\�VDTODQDGÕ"�%XQGD�MDVÕO�ȩVLPOLNOHU�TDQGD\�URO�R\QD\GÕ"
3��1H�XVKÕQ�KDZD�SDWDVODQÕZÕQD�TDUVÕ�J~UHVLZ�iKPL\HWOL"
���1H�XVKÕQ�HVLN-�D\QDODU�MDZÕT�WXU۪DQ�~\OHUGH�MXPÕV�LVOHZ�TiELOL\HWL�SiVH\HGL"
���'HP�VKÕ۪DU۪DQGD�NDUERQDW�DQJLGULG�EyOLQLS�VKÕ۪ÕZÕQ�WiMLUL\EH�PHQHQ�TDOD\�GiOLOOHZ�P~PNLQ"
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IV BAP. 10-TEMA

 Oksidler

Úyreniletuǵın túsinikler
��7L\NDUOÕ�RNVLGOHU
��.LVORWDOÕ�RNVLGOHU
��$PIRWHU�RNVLGOHU�

2NVLGOHU�WiEL\DWWD�NHĔ�WDUTDO۪DQ
DQRUJDQLNDOÕTDOÕT� ELULNSHOHU� NODVÕQD�

NLUHGL�
2NVLGOHUJH� VXZ� +22�� TXP� 6L22��

NDUERQDW� DQJLGULG�&22��PDJQLWOL� WHPLU-
WDV�)H3O4�VÕ\DTOÕ�EHOJLOL�ELULNSHOHU�NLUH-
GL��2NVLGOHU�VX\ÕT��TDWWÕ�KiP�JD]�WiUL]OL�
KDODWWD�ERODGÕ�

2NVLGOHU� D]ÕT-DZTDW� VDQDDWÕ�� PH-
GLFLQD�� TXUÕOÕV� KiP� [LPL\D� NDU[DQD-�
ODUÕQGD�NHĔ�TROODQÕODGÕ�

Metallar                 Metall emesler

2UJDQLNDOÕT� HPHV� ]DWODU� TXUDPÕQD� TDUDS� iSLZD\Õ� KiP� TXUDPDOÕ� ]DWODU۪D� EȩOLQHGL�
4XUDPDOÕ�]DWODU�ȩ]�QiZEHWLQGH�RNVLGOHU��WL\NDUODU��NLVORWDODU�KiP�GX]ODU۪D�EȩOLQHGL�

Ápiwayı zatlar – ELU�WXUGHJL�DWRPODUGDQ�
TXUDO۪DQ�

Oksidler ±� ELUL� NLVORURG� ERO۪DQ�� HNL�
HOHPHQWWHQ�TXUDO۪DQ�TXUDPDOÕ�]DWODU�

2NVLG� SD\GD� HWSH\WX۪ÕQ� HOHPHQW� IWRU�
EROÕS�� RO� NLVORURG� SHQHQ� ELULJLS�� NLVORURG�
IWRULGL� 2)2� QL� SD\GD� HWHGL�� %XQÕĔ� VHEHEL�
VRQGD�� IWRU� NLVORURGTD� TDUD۪DQGD� DNWLY�
�HOHPHQW�

1. Tiykarlı oksidler� WL\NDUOÕ� TiVL\HW-
WL� NyUVHWHGL�� VXZ� PHQHQ� WiVLUOHVLS�� WL\NDU�
SD\GD�HWHGL�

Na22��+22ĺ�21D2+
&D2�+22ĺ�&D�2+�2
7L\NDUOÕ� RNVLGOHU� NLVORWDOÕ� RNVLGOHU� KiP�

NLVORWDODU� PHQHQ� UHDNFL\D۪D� NLULVLS�� GX]�
SD\GD�HWHGL��

Na22���623ĺ�21D2SO4
&D2��+2&23ĺ�&D&23��+2O
2��.LVORWDOÕ� RNVLGOHU� NLVORWD� �TiVL\HWOHULQ�

NȩUVHWHGL�� VXZ� PHQHQ� WiVLUOHVLS� NLVORWD�
SD\GD�HWHGL�

SO3���+22�ĺ�+2SO4
&22���+22�ĺ�+2&23

.LVORWDOÕ�RNVLGOHU� WL\NDUOÕ� RNVLGOHU� KiP�
�WL\NDUODU� PHQHQ� UHDNFL\D۪D� NLULVLS�� GX]-
ODUGÕ�SD\GD�HWHGL��

SO3���&X2� �&X624
N2O5���21D2+� �21D123���+2O

2NVLGOHUGLĔ�XOÕZPD�IRUPXODVÕ��ExOy.
(�±�[LPL\DOÕT�HOHPHQW�DWRPODUÕ��
2�±�NLVORURG�DWRPODUÕ��
[�� \� ±� RNVLG� SD\GD� HWLZVKL� HOHPHQWOHU�

DWRPODUÕ�VDQÕQ�NȩUVHWHWX۪ÕQ�LQGHNVOHU�

Oksidlerdi ataw
��� Ï]JHUPHV� YDOHQWOL� HOHPHQW� RNVLGL�

XVKÕQ��HOHPHQW�DWÕ���RNVLG�Vȩ]L�
K22�±�NDOL\�RNVLGL
&D2�±�NDOFL\�RNVLGL
Al2O3±�DO\XPLQL\�RNVLGL
2�� Ï]JHULZVKHĔ� YDOHQWOL� HOHPHQW� RNVL-

GL� XVKÕQ�� HOHPHQW� DWÕ� �� HOHPHQW� YDOHQWOLJL�
�TDZÕV�LVKLQGH�ULP�VDQÕQD���RNVLG�Vȩ]L

N2O5�±�D]RW��9��±�RNVLGL�
SO3�±�N~NLUW��9,��±�RNVLGL
;LPL\DOÕT� TiVL\HWOHULQH� TDUDS� RNVLG-�

OHU� GX]� SD\GD� HWLZVKL� KiP� GX]� SD\GD�
�HWSH\WX۪ÕQ�RNVLGOHU�EROÕS�EȩOLQHGL�

'X]� SD\GD� HWSH\WX۪ÕQ� NLVORWDODU� \DNL�
VLOWLOHU� PHQHQ� ȩ]� DUD� WiVLUOHVSH\GL�� 'X]�
SD\GD�HWSH\WX۪ÕQ�RNVLGOHU�D]�

N22��12��&2��6L2�
'X]� SD\GD� HWLZVKL� RNVLGOHU� NLVORWD-

ODU� \DNL� WL\NDUODU� PHQHQ� UHDNFL\D۪D� NLUL-
VLS�� GX]� KiP� VXZ� SD\GD� HWLZVKL� RNVLGOHU�
ERODGÕ��

'X]� SD\GD� HWLZVKL� RNVLGOHU� DUDVÕQ-
GD� �WL\NDUOÕ�� NLVORWDOÕ� KiP� DPIRWHU� RNVLGOHU�
DMUDOÕS�WXUDGÕ�
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3�� $PIRWHU� RNVLGOHU� KiP� WL\NDUOÕ� KiP�
NLVORWD�TiVL\HWOHULQ�NȩUVHWHGL��RODU� WL\NDUOÕ�
KiP� NLVORWDOÕ� RNVLGOHU� PHQHQ� GH�� WL\NDU�
KiP�NLVORWDODU�PHQHQ�GH�UHDNFL\D۪D�NLUL-
VLS��GX]�SD\GD�HWHGL�

Na22���$O2O3�ĺ�1D$O22

Al2O3���12O5�ĺ�2$O�123)3

Al2O3����+&O�ĺ�2$O&O3���3+2O
Al2O3���21D2+���3+22� �21D>$O�2+�4@

Oksidlerdi hár túrli usıllar menen 
alıw múmkin. 

1. Kόpshilik oksidlerdi kislorodtıń 
ápiwayı zat penen όz ara tásirinde 
alıw múmkin:
�ȺO���322�ĺ�2ȺO2O3
�&U���322�ĺ�2&U2O3
6���22�ĺ�622
�3����22�ĺ�232O5

2. Quramalı zatlardıń tarqalıwı:
H2SO3�ĺ�622Ĺ���+2O
H2&23�ĺ�&22Ĺ���+2O
2+&O24�ĺ�&O2O7���+2O
2$J2+�ĺ�$J22���+2O
&X�2+�2�ĺ&X2���ɇ2Ɉ
NH42+�ĺ�1+3Ĺ���+2O
�&X2+�2&23ĺ�2&X2��+22��&22Ĺ
2BaSO4�ĺ�2%D2���2622�Ĺ��22Ĺ
2=Q�123)2�ĺ�2=Q2����122Ĺ���22Ĺ
&D&23�ĺ�&D2��&22Ĺ
3. Quramalı zatlardıń janıwı:
2ɋɇ4����Ɉ2�ĺ�2ɋɈ2�Ĺ���ɇ2Ɉ
2ɇ26���322�ĺ�2622�Ĺ��2ɇ2Ɉ
212��22�ĺ2122Ĺ
2=Q6��322ĺ2=Q2���2622Ĺ

1-tájiriybe. Ápiwayı zatlardan oksid alıw.
0ÕVWÕ�TÕ]GÕUÕZ�DUTDOÕ�PÕV��,,��±�RNVLGLQ
DOÕZ�
Kerekli ásbap-úskeneler:� TÕVTÕVK�� VSLUW�

ODPSDVÕ�
Reaktivler:�PÕV�VÕP�
Jumıstıń barısı:�PÕV�VÕPGÕ�TÕVTÕVK�SHQHQ�

XVODS�VSLUW� ODPSDVÕ� MDOÕQÕQGD�TÕ]GÕUÕODGÕ��0ÕV�
VÕP�iVWH�TDUD\D�EDVOD\GÕ��%XO�PÕV�,,�-RNVLGL��
2&X��22ĺ2&X2

2-tájiriybe. Quramalı zatlardan oksid 
alıw.
0ÕV� �,,�� JLGURNVRNDUERQDWWÕ� WHUPLN� WDUTDWÕS�

PÕV� �,,�� RNVLGL� KiP� NDUERQDW� DQJLGULG� DOÕZ�
P~PNLQ�
���4XUÕOPD�MÕ\QDOÕS�TXUÕODGÕ��
2�� 3URELUND۪D� NȩOHPLQLĔ� ��3� EȩOHJLQH�

VKHNHP� PÕV� �,,�� JLGURNVLG� NDUERQDW� XQWD۪Õ�
VDOÕQDGÕ�� SURELUND� JD]� ȩWNL]JLVK� QD\OÕ� WÕ۪ÕQ�
PHQHQ�MDEÕODGÕ��
3�� *D]� VKÕ۪DWX۪ÕQ� WUXEND� KiNOL� VXZOÕ� VWD-

NDQ۪D�W~VLULOHGL�
���3URELUND�TÕ]GÕUÕODGÕ��
ËVÕWÕZ� SURELUNDQÕĔ� MRTDUÕ� EȩOHJLQHQ� RQÕĔ�

W~ELQH� VKHNHP� ERO۪DQ� MȩQHOLVWH�� EDUOÕT�
PÕV� �,,�� JLGURNVLG� NDUERQDW� TDUD� XQWDTTD�
D\ODQÕZÕQD� VKHNHP� EDVTÕVKSD-EDVTÕVK�
iPHOJH�DVÕUÕODGÕ�
�&X2+�2&23ĺ�2&X2��+22��&22Ĺ
�TDUD�XQWDT�
&22��&D�2+�2ĺ�&D&23Ļ�+2O

�KiNOL�VXZ�ÕOD\ODQDGÕ�

Tiykarǵı túsinikler 
2NVLGOHU�VXZ�� WL\NDU�KiP�NLVORWDODU�PHQHQ�UHDNFL\D۪D�NLULVLZLQH�TDUDS��ELU�QHVKH�W~UOHUJH�

EȩOLQHGL�
7L\NDUOÕ�RNVLGOHU��1D22��%D2��&X2�KiP�WD۪Õ�EDVTD��
.LVORWDOÕ�RNVLGOHU��&22��623��32O5�KiP�WD۪Õ�EDVTD�
$PIRWHU�RNVLGOHU��=Q2��$O2O3��6E2O3�KiP�WD۪Õ�EDVTD�
'X]�SD\GD�HWSH\WX۪ÕQ��&2��12��122�KiP�WD۪Õ�EDVTD�
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������[URP��9,��RNVLGL�����������������[URP��,,��RNVLGL�����������������PLV��,��RNVLGL������������������[URP��,,,��RNVLGL

�����WHPLU��,,,��RNVLGL� �����PLV��,,��RNVLGL��������������FLQN�RNVLGL�������PDUJDQHF��,9��RNVLGL�����VXZ�

Tapsırmalar

Úlgili máseleler sheshiw
��� 0ÕV� PHWDOÕQÕĔ� WiEL\DWWD� XVKUDVDWX۪ÕQ� D]XULW� GHS� DWDODWX۪ÕQ� PLQHUDOÕ� ±� &X3&2H2O8

IRUPXOD�PHQHQ�MD]ÕODGÕ��%XO�TXUDPDOÕ�]DW�WDUTDO۪DQÕQGD�VL]JH�WDQÕV�ERO۪DQ�~VK�W~UOL�RNVLG
SD\GD�ERODGÕ�
&X3&2H2O8�ĺ�««���«�����«««�
5HDNFL\D�WHĔOHPHVLQ�MD]ÕĔ�KiP�WHĔOHVWLULĔ�
Sheshiw:
��� $]XULW� GHS� DWDODWX۪ÕQ� &X3&2H2O8� ]DWWÕĔ� TXUDPÕ� IRUPXODGDQ� NȩULQLS� WXUÕSWÕ�� 'HPHN��

D]XULW�PÕV�� XJOHURG�� YRGRURG� KDPGH� NLVORURG� DWRPODUÕQDQ� TXUDO۪DQ� TXUDPDOÕ� ]DW�� %XO� ]DW�
WDUTDO۪DQÕQGD�]DW�TXUDPÕQD�NLULZVKL�HOHPHQWOHUGLĔ�RNVLGOHUL�SD\GD�ERODGÕ�

=DW�TXUDPÕQGD۪Õ�NLVORURG�DWRPODUÕ�PÕV��XJOHURG�KiP�YRGRURGWÕĔ�RNVLGOHUL�SD\GD�EROÕZÕ�
XVKÕQ�MXPVDODGÕ�

&X3&2H2O8� �3&X2���2&22���+2O

���%HULOJHQ�RNVLGOHUGL�DWDĔ��)H2��622��%D2��122��.22���&X2O .
2��$OPDOÕT�NiQ�PHWDOOXUJL\D�NRPELQDWÕQGD�TD\WD� LVOHQHWX۪ÕQ� UXGD�TXUDPÕQGD�������PDUJDQHF�

KiP��0����NLVORURG�ERO۪DQ�RNVLG�EDU��5XGDQÕĔ�IRUPXODVÕQ�WDEÕĔ�
3��0ÕV��,,�-RNVLGLQ�TDQGD\�XVÕOODU�PHQHQ�SD\GD�TÕOÕZ�P~PNLQ"
���+iN�WDVÕQ�TÕ]GÕUÕZ�MROÕ�PHQHQ�DOÕQDWX۪ÕQ�RNVLGWLĔ�TROODQÕOÕZ�WDUDZÕQ�D\WÕĔ�
���7ȩPHQGHJL�RNVLGOHUGLĔ�TD\VÕ�ELULQGH�NLVORURGWÕĔ�PDVVD�~OHVL�NȩS"�
&X22��&X2���&X2+�2&23.
���7ȩPHQGHJL�iSLZD\Õ�KiP�TXUDPDOÕ�]DWODUGÕĔ�RNVLGOHQLZ�UHDNFL\DODUÕ�WHĔOHPHOHULQ�MD]ÕĔ��EDUL\�±�

%D�,,���D]RW�±�1��,,���SURSDQ�±�&3H8.
7�� 7ȩPHQGHJL� UHDNFL\D� WHĔOHPHOHULQ� GDZDP� HWWLULĔ� KiP� WL\LVOL� NRHႈ��FLHQWOHUGL� TR\ÕS� WHĔOHPHQL�

WHĔOHĔ�
A) H26���22� �"���"� � � %��&62���22� �"���"
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IV BAP. 11-TEMA

 Bekkemlew sabaǵı

Úyreniletuǵın túsinikler
��+DZD�TXUDPÕ
��.LVORURGWÕĔ�TiVL\HWOHUL�

1. 2 mol glyukozanıń oksidleniwi ushın zárúr bolǵan kislorod massasın anıqlań. 
Sheshiw:
2�PRO�������[�J
&�H�2O�����22�ĺ��&22����+22�� �
��PRO�������Â�32�J

Juwap:�38��J�NLVORURG�]iU~U�
2. 100 dm3 hawada 21 dm3 kislorod bar bolsa, όlshemleri 4 x 4 x 3 m bolǵan 

xanadaǵı kislorodtıń kόlemin esaplań.
Sheshiw:����;DQDQÕĔ�NȩOHPLQ�WDEÕZ�
9� ���P�ā���P�ā�3�P� ��8�P3

2���00�GP3� ��0�P3��� 2��GP3� �2���P3

3�����0�P3�KDZDGD�2���P3�NLVORURG�EROVD�� � �0�P3�------�2���P3

��������8�P3�KDZDGD�TDQVKD�NLVORURG�ERODGÕ�� � �8�P3� ------�[�P3� �[� ��0�08�P3

Juwap: �0�08�P3

3. 4,9 g massalı kaliy xlorattıń (KClO3) tarqalıw reakciyası nátiyjesinde payda 
bolǵan kaliy xlorid hám kislorod massasın anıqlań.

Berilgen:
P�.&O23�� �����J�
P�.&O���9�22��±�"
Sheshiw:
���0iVHOHGHJL�.&O23�WÕĔ�PRO�ELUOLNOHUGH�MD]DPÕ]�

3
4,9/ / 0,04 ;

122,5

m gn KCIO molgM
mol

= = =

2��5HDNFL\D�WHĔOHPHVLQ�G~]LS�DODPÕ]�
0�0��PRO������[��������\
2.&O23� �2.&O���322

2�PRO��������2�PRO���3�PRO
0,04

2 2 3
x y

= = WHĔOHPHGHQ

2 0,04 0,04
2

x molKCI⋅
= = 2

0,04 3 0,06
2

y molO⋅
= =

3��0�0��PRO�.&O�QL�P� �"� � P.&O� �0�ā�Q� �7����ā�0�0�� �2��8�JU�

2 ;
1 6 32
mol xg
mol g

=
⋅

2 192 384
1

x gr⋅
= =

{ {
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���0�0��PRO�22�QL�P� �"�� � P���22��� ����JU�ā�0�0�� ���7��JU�
Juwap:�2��8�JU�.&O�YD���7��JU�22.
Óz betinshe sheshiw ushın másele hám shınıǵıwlar
���7ȩPHQGH�NHOWLULOJHQ�JD]OHUGHQ�TD\VÕODUÕ�KDZDGDQ�MHĔLO��NDUERQDW�DQJLGULG��D]RW��NLVOR-

URG��PHWDQ��L\LV�JD]Õ��DPPLDN"
2��/DERUDWRUL\DGD�D]�PX۪GDUGD۪Õ�JD]OHUGL�MÕ\QDZGÕĔ�TDQGD\�XVÕOODUÕQ�ELOHVL]"�%XO�XVÕOODU�

RUWDVÕQGD۪Õ�SDUÕT�QHGH"
3��4X\DVK�QXUODUÕ�WiVLULQGH�IRWRVLQWH]�SURFHVLQGH�MDVÕO�ȩVLPOLNOHUGH�SD\GD�ERODWX۪ÕQ�JO\X-

NR]D�TDQGD\�]DWODUGDQ�SD\GD�ERODGÕ"
���2]RQQÕĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕQ�HVDSODĔ������JU�R]RQ�QHVKH�PRO�KiP�RQGD�

QHVKH�PROHNXOD�ERODGÕ"
���;LPL\DOÕT�UHDNFL\DODU�WHĔOHPHOHULQ�MXZPDTODĔ�KiP�NRHႈ��FLHQWOHUGL�TR\ÕĔ�
$��=Q���Ɉ2�ĺ�
%��/L���Ɉ2�ĺ�
&��6L���Ɉ2�ĺ�
'��%���Ɉ2�ĺ�
E) H26���Ɉ2�ĺ�
)��ɋ2H����Ɉ2�ĺ
���%LU�DGDP�N~QLQH�720�OLWU�NLVORURGWÕ�MXWDGÕ����DGDPQDQ�LEDUDW�NRVPLN�NHPH�HNLSDMÕ�XVKÕQ�

MXPVDO۪DQ�NLVORURG�PX۪GDUÕQ�WDEÕĔ"
7��-DQÕO۪ÕQÕ�MD۪ÕZGD�TDQGD\�]Õ\DQOÕ�DTÕEHWOHU�M~]HJH�NHOHGL��%XO�]Õ\DQOÕ�MD۪GD\ODUGÕ�TDQ-

GD\�NHPH\WLZ�P~PNLQ"
8��%HULOJHQ�V~ZUHWWL�W~VLQGLULĔ�

���.~NLUW�NLVORURGWD�MDQGÕUÕO۪DQGD�SD\GD�ERODWX۪ÕQ�]DWWD۪Õ�NLVORURGWÕĔ�PDVVD�~OHVLQ�HVDS-
ODĔ��;LPL\DOÕT�UHDNFL\D�WHĔOHPHVLQ�MD]ÕĔ�

8��%HULOJHQ�V~ZUHWWL�W~VLQGLULĔ�

12�ĺ�122
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V BAP
 VODOROD

NE HAQQÍNDA?

NENI ÚRENESIZ?

111

9RGRURG��7iEL\L\�KiP�VLQWHWLN�NLVORWDODU��6LOWLOHU��
,QGLNDWRUODU�

9RGRURGWÕĔ�XOÕZPD�VÕSDWODPDVÕ��7iEL\DWWD�WDUTDOÕZÕ��
$OÕQÕZÕ��4iVL\HWOHUL��0HWDOODU۪D��PHWDOO�RNVLGOHULQH��
WL\NDUODU۪D��NDUERQDWODU۪D�NLVORWDODUGÕĔ�WiVLUL�
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V BAP. 1-TEMA

Vodorod

Úyreniletuǵın túsinikler
��9RGRURG�[LPL\DOÕT�HOHPHQWL
���7DEL\DWGD�YRGRURG
��9RGRURGWÕĔ�DOÕQÕZÕ

9RGRURG� [LPL\DOÕT� HOHPHQWOHU� GiZLUOLN� NHVWHGHJL� ELULQVKL� HOHPHQW�
EROÕS�WDEÕODGÕ��9RGRURGWÕĔ�VDOÕVWÕUPD�DWRP�PDVVDVÕ�±����9RGRURG�DWRPÕ�
HĔ� iSLZD\Õ� G~]LOLVNH� L\H�� RO� \DGUR� NHĔLVOLJLQGH� MD\ODVTDQ� ELU� HOHNWURQ�
KiP�\DGURGD۪Õ�ELU�SURWRQQDQ�LEDUDW��

9RGRURG�DWRPÕQÕĔ�yOVKHPL�VRQGD\�GiUHMHGH�NLVKNHQH�EROÕS��00�POQ�
YRGRURG�DWRPÕQDQ�VKÕQMÕU�G~]LOVH��RO���VP�JH�WHĔ�ERODGÕ�

Vodorod – ximiyalıq element

Vodorod tariyxı

.LVORWDODU�KiP�PHWDOODUGÕĔ�y]�DUD�WiVLULQGH� MDQÕZVKÕ�
JD]GÕĔ� DMÕUDOÕS� VKÕ۪ÕZÕ� ;9,±;9,,� iVLUOHUGH� [LPL\D� SiQ�
VÕSDWÕQGD�TiOLSOHVNHQ�GiZLUGH�EDTODQ۪DQ�����
0�9�� /RPRQRVRY� YRGRURGWÕ� DMÕUDWÕS� DOÕZ� P~PNLQOLJLQH�
EHOJL�EHUJHQ�KiP�EXO�ÀRJLVWRQ�HPHVOLJLQ�DQÕT�DĔOD۪DQ��
,QJOLV�¿]LJL�KiP�[LPLJL�*��.DYHQGLVK��7��-MÕOGD�EXO�JD]GÕ�
~\UHQLS��RQÕ� ³MDQÕZVKÕ�KDZD´�GHS�DWD۪DQ��2O� MDQ۪DQGD�
³MDQÕZVKÕ� KDZD´� VXZ� SD\GD� HWNHQ�� ELUDT� .DYHQGLVKWLĔ�
ÀRJLVWRQ�WHRUL\DVÕQD�VDGÕTOÕ۪Õ�WXZUÕ�MXZPDT�VKÕ۪DUÕZ۪D�
WRVTÕQOÕT�HWNHQ�

)UDQFX]� [LPLNOHUL� Antuan Loran Lavuaze� LQMHQHU�
Jan Batist Menye�PHQHQ�ELUJHOLNWH�DUQDZOÕ�JD]RPHWU-�
OHUGHQ�SD\GDODQ۪DQ�KDOGD��783-MÕOGD�VXZGÕ�VLQWH]�HWWL��
VRĔ�VXZ�SXZÕQ�TÕ]GÕUÕO۪DQ�WHPLU�PHQHQ�WDUTDWÕS�DQDOL]�
HWWL��6RQGD\�HWLS��RO� ³MDQÕZVKÕ�KDZD´�VXZGÕĔ�ELU�EyOHJL�
HNHQLQ�KiP�RQQDQ�DOÕZ�P~PNLQOLJLQ�DQÕTODGÕ�

Tiykarǵı túsinikler 
9RGRURG� �+\GURJHQLXP�� ±��

GiZLUOLN�VLVWHPDGD۪Õ�+�EHOJLVL�
PHQHQ�DĔODWÕOÕZVKÕ�KiP�DWRP�
QRPHUL���JH�WHĔ�ERO۪DQ�[LPL\D-
OÕT�HOHPHQW�
-DQÕZVKÕ�KDZD�±��783-MÕOGD�

DQDOL]�HWLOLS��VXZGÕĔ�ELU�EyOHJL�
HNHQOLJL�DQÕTODQGÕ�
+\GURJHQLXP�±�EXO�DWDPDQÕ�

YRGRURGTD� /DYXD]H� EHUJHQ��
EXO�JUHNVKH� ³VXZ�SD\GD�HWLZ-
VKL´�GHJHQ�PiQLVWL�DĔODWDGÕ�

9RGRURGWÕĔ� HĔ� NyS� WDUTDO۪DQ� L]RWRSÕ� SURWL\�
EROÕS�� RQGD� QH\WURQODU� MRT�� 9RGRURG� HNLQVKL� L]R-
WRSÕ� ±� GH\WHUL\� DWRPÕQGD� �� SURWRQ� KiP� �� QH\WURQ�
EDU��~VKLQVKL�L]RWRSÕ�WULWL\�±�7��2O�ELU�SURWRQ�KiP�HNL�
QH\WURQQDQ�LEDUDW�

9RGRURG� HNL� DWRPQDQ� LEDUDW� PROHNXOD� EROÕS�
WDEÕODGÕ�

%XQGD\�HNL�DWRPOÕ�PROHNXODODUGDQ�SD\GD�ERO۪DQ�
PROHNXO\DU� YRGRURG� MDQÕS� WXU۪DQ� VKÕUSÕ� NyWHULOVHGH��
MDUÕODGÕ��9RGRURG�PROHNXODVÕ�SDUWOD۪DQGD�DWRPODU۪D�
DMÕUDOÕS�� JHOL\� \DGURVÕQD� D\ODQDGÕ�� 4X\DVK� KiP�
MXOGÕ]�ODUGD� VRQGD\� UHDNFL\DODU� M~]� EHUHGL�� 9RGR-
URG� PROHNXODVÕQÕĔ� WXUDTOÕ� WDUTDOÕZÕ� VHEHSOL� MXOGÕ]ODU�
MDQDGÕ�KiP�ÕVÕWDGÕ�
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Tábiyatta vodorod

9RGRURG�NRVPRVWD۪Õ�HĔ�NHĔ�WDUTDO۪DQ�HOHPHQW�EROÕS�WDEÕODGÕ��2O�EDUOÕT�DWRPODUGÕĔ�VKD-
PD�PHQHQ� �2�� TXUD\GÕ� �8�� JHOL\� DWRPODUÕ�� EDUOÕT� EDVTD� HOHPHQWOHUGLĔ� ELUJHOLNWHJL� ~OHVL�
0���� GHQ� NHP��� 6RQGD\� HWLS�� YRGRURG� MXOGÕ]ODU� KiP� MXOGÕ]ODU� DUD� JD]GÕĔ� WL\NDU۪Õ� TXUDP�
EyOHJL�EROÕS�WDEÕODGÕ��-XGÕ]�WHPSHUDWXUDVÕ�MD۪GD\ÕQGD��PÕVDOÕ��4X\DVK�VÕUWÕQÕĔ�WHPSHUDWXUDVÕ�
a�000��&��YRGRURG�SOD]PD�IRUPDVÕQGD��MXOGÕ]ODU�DUD�ERVOÕTWD�EROVD��EXO�HOHPHQW��EyOHN�PR-
OHNXODODU�� DWRPODU� KiP� LRQODU� IRUPDVÕQGD�EROÕS�� NyOHPL�� WÕ۪Õ]OÕ۪Õ� KiP� WHPSHUDWXUD� VH]LOHUOL�
GiUHMHGH�SDUÕT�TÕOÕZVKÕ�PROHNXO\DU�EXOÕWODUGÕ�SD\GD�HWHGL��

;LPL\DOÕT�EHOJLVL�í�+
ÈSLZD\Õ�]DW�IRUPXODVÕ�í�+2
9DOHQWOLJL�í�,
6DOÕVWÕUPDOÕ�DWRP�PDVVDVÕ�í���0078
6DOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕ�í�
2�0����

-HU�TDEÕ۪Õ�KiP�WLUL�RUJDQL]POHUGHJL�YRGRURGWÕĔ�
PDVVD�~OHVL����WL�TXUD\GÕ�±�EXO�HĔ�NHĔ�WDUTDO۪DQ�
RQÕQVKÕ�HOHPHQW��%LUDT�RQÕĔ� WiEL\DWD۪Õ� UROL�PDVVD�
PHQHQ�HPHV��EiONLP�EDVTD�HOHPHQWOHU�DUDVÕQGD۪Õ�
~OHVL��7��ERO۪DQ�DWRPODU�VDQÕ�PHQHQ�EHOJLOHQHGL�
�NLVORURGWDQ�NH\LQ�HNLQVKL�RUÕQ��DWRPODUGÕĔ�~OHVL�a�
�2���� 6RO� VHEHSOL� -HUGH� M~]� EHUHWX۪ÕQ� [LPL\DOÕT�
SURFHVOHUGH� YRGRURGWÕĔ� iKPL\HWL� GHUOLN� NLVORURG�
VÕ\DTOÕ�~ONHQ��-HUGH�ED\ODQÕVTDQ�KiP�HUNLQ�KDOGD�
ERO۪DQ�NLVORURGWDQ�SDUÕTOÕ�W~UGH��GHUOLN�EDUOÕT�YRGR-
URG� ELULNSHOHU� IRUPDVÕQGD� ERODGÕ�� DWPRVIHUDGD�
iSLZD\Õ� HOHPHQW� MD۪GD\ÕQGD� M~Gi� D]�PX۪GDUGD۪Õ�
YRGRURG� �NyOHP� ER\ÕQVKD� 0�0000���� XVKÕUDVDGÕ�
9RGRURG� GHUOLN� EDUOÕT� RUJDQLNDOÕT� ]DWODUGÕĔ� TXUDP�
EyOHJL�EROÕS��EDUOÕT� WLUL� NOHWNDODUGD�EDU��7LUL� NOHWND-�
ODUGD�DWRPODU�VDQÕ�ER\ÕQVKD�YRGRURG�GHUOLN��0��WL�
TXUD\GÕ�

9RGRURG� -HUGH� XJOHYRGRURGODU� KiP� VXZ�
VÕ\DTOÕ� [LPL\DOÕT� ELULNSHOHU� IRUPDVÕQGD� GD� NHĔ�
WDUTDO۪DQ��9RGRURG�VXZGD��������� WDEL\L\�JD]-
GÕĔ�WL\NDUÕQ�TXUD\WX۪ÕQ�PHWDQGD�2���EDU�

Laboratoriyada vodorodtıń alınıwı

���5HDNFL\D�iGHWWH�.LSS�DSSDUDWÕQGD��D]�PX۪GDUGD�YRGRURG�DOÕZ�XVKÕQ�EROVD��.LU\XVKNLQ�
DSSDUDWÕQGD�DOÕS�EDUÕODGÕ��6XZGÕ�TÕVÕS�VKÕ۪DUÕZ�XVÕOÕQGD�MÕ\QDODGÕ��/DERUDWRUL\DGD�YRGRURG�
DOÕZ�XVKÕQ�PHWDOODU۪D�[ORULG�NLVORWD�\DPDVD�VX\ÕOWÕUÕO۪DQ�VXOIDW�NLVORWD�WiVLU�HWWLUHGL�

=Q���2+&O�ĺ�=Q&O2��+2Ĺ�
2��6XZ�SXZODUÕ�PHQHQ�VKRTODQ۪DQ�WHPLU�WiVLUOHVNHQGH�GH�YRGRURG�SD\GD�ERODGÕ�
3)H����+22�ĺ�)H3O4����+2Ĺ

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



114

Sanaatta vodorodtıń alınıwı
9RGRURGWÕ� DOÕZGÕĔ� VDQDDW� XVÕOODUÕ� ODERUDWRUL\D�

XVÕOODUÕQDQ�SDUÕTODQDGÕ�
��� 6XZ� SXZODUÕ� PHQHQ� WiEL\L\� JD]GÕ� NRQYHU-�

FL\D�HWLS�DOÕQDGÕ�
&+4���+22�ĺ�&2Ĺ���3+2Ĺ
2��6XZ�SXZODUÕ�PHQHQ�VKRTODQ۪DQ�NȩPLU�NRQ-�

YHUFL\D�TÕOÕS�DOÕQDGÕ��
&���+22�ĺ�&2Ĺ��+2Ĺ�
3��6XZGÕ�HOHNWU�WRNÕ�MiUGHPLQGH�WDUTDWÕS�DOÕQDGÕ�
2H22�ĺ�2+2Ĺ���22Ĺ�
���0HWDQGÕ�WDUTDWÕS�DOÕQDGÕ�
&+4ĺ&���2+2Ĺ
+i]LUJL� N~QGH� G~Q\D� LOLPSD]ODUÕ� YRGRURGWÕ� TD\WD� WLNOHQHWX۪ÕQ� HQHUJL\D� GHUHNOHUL� MiUGH-

PLQGH�DOÕZ�~VWLQGH�L]HUWOHZOHU�yWNHULS�DWÕU��%XO�XVÕOGD�YRGRURG�DOÕZ�³MDVÕO�YRGRURG�DOÕZ´�GHS�
DWDODGÕ��%XO�XVÕO�XVKÕQ�HOHNWUROL]\RU��VXZ��HOHNWU�HQHUJL\DVÕ�]iU~U�

Tapsırmalar

���6L]�VKRTODQÕS�WXU۪DQ�NyPLUJH�VXZ�VHELOJHQGH�MÕOWÕUDS�MDQ۪DQÕQ�EDTODGÕĔÕ]ED"�%XQGD�TDQGD\�
]DWODU�SD\GD�ERODGÕ"

2��4Õ]ÕS�WXU۪DQ�WHPLUGL�VXZ۪D�W~VLUJHQGH�VXZ�SXZODQÕS�NHWNHQLQ�NyUHPL]��%XQGD�TD\VÕ�UHDNFL\D�
M~]�EHUHGL"

3��6L]JH�YRGRURG�DOÕQÕZÕQÕĔ�HĔ�TROD\OÕ�XVÕOÕQ�WDĔOD�GHS�D\WVD��TD\VÕ�XVÕOGÕ�XVÕQÕV�HWHVL]"
���7yPHQGHJL�NHVWHGH�YRGRURGWÕĔ�WDUTDOÕZÕQ�SURFHQWWH�NyUVHWLĔ�KiP�GiSWHULĔL]JH�MD]ÕĔ�

$WPRVIHUD *LGURVIHUD %LRVIHUD /LWRVIHUD .RVPRV
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V BAP. 2-TEMA

Ámeliy shınıǵıw. Vodorodtıń alınıwı hám 
onıń qásiyetlerin sınaw

Úyreniletuǵın túsinikler
��6XZGÕĔ�DJUHJDW�MD۪GD\ODUÕ
���6XZGÕĔ�WDEL\DWWD�D\ODQÕVÕ�

%XO� WHPDGD� EL]� ODERUDWRUL\DGD� YRGRURG� DODPÕ]�� 2O�
KDZD�PHQHQ�SDWDVODQ۪DQ�EROVD�� MDUÕOÕZVKÕ�EROÕS�HVDS-
ODQDGÕ��VRO�VHEHSOL�NyELUHN�LWLEDU�WDODS�HWLOHGL�

Kerekli ásbap-úskeneler hám zatlar:� .LU\XVKNLQ�
DSSDUDWÕ�� SURELUND�� VKWDWLY�� =Q�� )H� \DPDVD� $O� PHWDOÕ��
[ORULG�NLVORWD�HULWSHVL�

Jumıstıń barısı:� YRGRURG� .LSS� \DPDVD� .LU\XVK-
NLQ� DSSDUDWÕQDQ� SD\GDODQ۪DQ� KDOGD� DOÕQDGÕ�� $]� PX۪-�
GDUGD۪Õ�YRGRURG�.LU\XVKNLQ�DSSDUDWÕQGD�DOÕQDGÕ�

.LU\XVKNLQ�DSSDUDWÕ�VKWDWLYNH�RUQDWÕODGÕ��TDTSD۪Õ�ViO�
NyWHULOLS�� 2±3� GDQD� PHWDOO� EyOHJL� WDVODQDGÕ� KiP� TDT-�
SD۪Õ�EHNLWLOHGL�

ÈVEDSWÕĔ�JHUPHWLNOLJLQH�D\ÕUÕTVKD�LWLEDU�EHULZ�NHUHN��
$SSDUDWWÕĔ� ~VWLQJL� EyOLPLQLQHQ� 2±3� PO� NLVORWD� HULWSHVL�
�+&O�\DPDVD�+2SO4��TX\ÕODGÕ�

7H]OLN�SHQHQ�JD]�DMÕUDOD�EDVOD\GÕ��$MÕUDOÕS�VKÕTTDQ�JD]�SURELUND۪D�VXZGÕ�TÕVÕS�VKÕ۪DUÕZ�
\DPDVD�KDZDQÕ�TÕVÕS�VKÕ۪DUÕZ�MROÕ�PHQHQ�MÕ\QDS�DOÕQDGÕ�

-Õ\QDS�DOÕQ۪DQ�YRGRURG�EHNNHPOHQJHQ�KDOGD�WiMLUL\EHOHU�XVKÕQ�DOÕS�TR\ÕODGÕ�

9RGRURGWÕĔ� WD]DOÕ۪ÕQ� WHNVHULS�NyULZ�VKiUW��%XO�XVKÕQ�HNL� NLVKNHQH�SUR-
ELUND�DOÕS��HNHZL�GH�YRGRURG�SHQHQ�WROWÕUÕODGÕ��%LUHZLQ�VSLUW� ODPSD� MDOÕQÕQ-
GD� VÕQDS� NyULOHGL�� (JHU� YRGRURG� WD]D� EROVD�� GDZÕV� VKÕ۪DUPDVWDQ� MDQDGÕ��
HJHU�KDZD�DUDODVTDQ�EROVD��EiOHQW�GDZÕVWD�MDQDGÕ��%XQGD\�JD]GÕ�MD۪ÕZGD�
DED\OÕ� EROÕZ� NHUHN�� (JHU� MDUÕO۪ÕVK� JD]� SD\GD� ERO۪DQ� EROVD�� MDUÕOÕS� NHWLZL�
P~PNLQ�

.LU\XVKNLQ�iVEDEÕQÕĔ�G~]LOLVL��
�-YRURQND�
2-NLVORWD�HULWHULSHVLQ�VDOÕZ�XVKÕQ�
SURELUND�
3-PHWDOO�EyOHNOHUL�PHQHQ�WXWTÕVK��
�-JD]�yWNHULZVKL�QD\�

1H�XVKÕQ�YRGRURGWÕ�MÕ\QDZGD�SURELUND�WHULV�KDOGD�WXUÕZÕ�NHUHN"
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9RGRURG�MDQÕZVKÕ�JD]�HNHQLQOLJLQ�EDTODGÕT��%LUDT�YRGRURG�MDQÕZ۪D�
MiUGHP� EHUPH\GL�� %XQÕ� VÕQDZ� XVKÕQ� MDQÕS� WXU۪DQ� D۪DVK� YRGRURG�
WROWÕUÕO۪DQ�SURELUND۪D�DED\OÕOÕT�SHQHQ�NLULWLOVH��SURELUND� LVKLQGHJL� MDOÕQ�
yVKLS�TDODGÕ�3URELUND۪D�MÕ\QDO۪DQ�YRGRURG�VKÕ۪ÕS�NHWHGL�

9RGRURG� MDQ۪DQGD� WHN� VXZ� SD\GD� ERODGÕ�� %XQÕ� WDMLUL\EHGH�
EDTODZ۪D�ERODGÕ��.LU\XVKNLQ� iVEDEÕQGD�DMÕUDOÕS� VKÕ۪ÕS�DWÕU۪DQ� YRGR-�
URGWÕ� SURELUND۪D� MÕ\QDS� DO۪DQQDQ� NH\LQ�� RQÕ� MD۪ÕS� NyULZJH� ERODGÕ��
-DQÕS�WXU۪DQ�MDOÕQ۪D�VKL\VKH�SODVWLQND�WXWÕS�WXUÕOVD��VKL\VKH�SODVWLQND-
GD�VXZ�WDPVKÕODUÕ�SD\GD�EROD۪DQÕQ�NyUHPL]�

Tapsırmalar

���*D]ODUGÕ�DOÕZ�XVKÕQ�~VNHQHQLĔ�JHUPHWLNOLJLQ�TDQGD\�WHNVHULZ�P~PNLQ"
2��5HDNFL\D�SURFHVLQGH�DMÕUDOÕS�VKÕTTDQ�]DW�YRGRURG�HNHQLQ�TDOD\�GiOLOOH\�DODVÕ]"
3��%XO�UHDNFL\DGD�YRGRURGWDQ�EDVTD�TDQGD\�]DW�SD\GD�ERODGÕ"
���0ROHNXO\DU�DZÕUOÕ۪Õ�RODUGÕ�MÕ\QDZ�XVÕOÕQ�WDĔODZ۪D�TDQGD\�WiVLU�HWHGL"
���%DTODQ۪DQ�TXEÕOÕVODUGÕĔ�TD\VÕ�ELUL�D��¿]LNDOÕT��E��[LPL\DOÕT"

9RGRURGWÕ� ELULQVKL� EROÕS� WiUL\LSOHJHQ�
LQJOLV� [LPLJL� *HQUL� .DYHQGLVK� RQÕ� WHPLUGL�
VXOIDW�NLVORWD�PHQHQ�WiVLU�HWWLULZ�MROÕ�DUTDOÕ�
DO۪DQ�

)H���+2SO4�ĺ�)H624���ɇ2Ĺ
9RGRURG� SHQHQ� VDEÕQ� NyELJLQ� WROWÕUÕZ�

P~PNLQ��%XQÕĔ�XVKÕQ�JD]�yWNL]JLVK�QD\GÕ�
VDEÕQOÕ� HULWSH� LVKLQH� W~VLULOHGL�� 1D\VKDQÕĔ�
DTÕUÕQGD� YRGRURG� SHQHQ� WROÕS� DWÕU۪DQ�
VDEÕQ� NyELNVKHVL� SD\GD� EROD� EDVOD\GÕ��
:DTÕW� yWLZL�PHQHQ� NyELN� MRTDUÕ۪D� NyWHUL-
OHGL��%XO�XVÕO�GD�YRGRURGWÕĔ�MHĔLO�HNHQOLJLQ�
GiOLOOH\GL�

Vodorodtıń metall oksidleri menen reakciyasın ámelge asırıw 
%XQÕĔ�XVKÕQ�EDVTD�SURELUND۪D� VDOÕQ۪DQ�PÕV� �,,�� RNVLGLQH�DMÕUDOÕS� VKÕTTDQ� YRGRURG�TD-

UDWÕODGÕ� KiP� &X2� PHQHQ� UHDNFL\D۪D� NLULVHGL�� %XQGD� &X2� VDOÕQ۪DQ� SURELUNDQÕ� TÕ]GÕUÕZ�
NHUHN��4Õ]ÕS� WXU۪DQ�PÕV� �,,��RNVLGL�YRGRURG�SHQHQ� UHDNFL\D۪D�NLULVLS�TD\WDUÕODGÕ��QiWL\MHGH�
TÕ]ÕO�UHĔOL�PÕV�PHWDOÕ�KiPGH�VXZ�WDPVKÕODUÕ�SD\GD�ERODGÕ�

FLOLQGU

6DEÕQOÕ�
HULWSHH2SO4 =Q
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V BAP. 3-TEMA

 Vodorodtıń qásiyetleri hám qollanılıwı

Úyreniletuǵın túsinikler
��)L]LNDOÕT�TiVL\HWOHUL
��;LPL\DOÕT�TiVL\HWOHUL
��4ROODQÕOÕZÕ

(NL�NROEDGD�UHĔVL]�KiP�L\LVVL]�
�JD]OHU�EDU��4D\VÕ�NROEDGD�NLVORURG�
KiP�TD\VÕ�ELULQGH�YRGRURG�EDU�HNHQ-
OLJLQ�TDOD\�DQÕTODZ۪D�ERODGÕ"

ÈSLZD\Õ� MD۪GD\GD� YRGRURG� UHĔVL]�� L\LVVL]� JD]�� HULWLZ-
VKLOHUGH�GHUOLN�HULPH\GL�

-RTDUÕ� EDVÕPGD� KiP� VXZÕWÕO۪DQGD� VX\ÕT� MD۪GD\۪D�
yWHGL�� 6X\ÕT� YRGRURG� -2�3� �&� GD� TD\QD\GÕ�� -2��� �&� GD�
VXZÕWÕO۪DQGD�TDWWÕ�YRGRURG�SD\GD�ERODGÕ�

*D]� WiUL]OL� YRGRURG� ELU� TDWDU� y]LQH� WiQ� TiVL\HWOHUJH�
L\H��5DGLXVÕQÕĔ�NLVKNHQH�EROÕZÕ�VHEHSOL�YRGRURG�DWRPODUÕ�
KiP�PROHNXODODUÕ�NDXFKXN��VKL\VKH�KiP�KiWWH�PHWDOODU۪D�
NLULS�EDUÕZÕ�P~PNLQ��3ODWLQD��SDOODGL\��QLNHO�VÕ\DTOÕ�D\ÕUÕP�
PHWDOODU� YRGRURGWÕ� HULWH� DODGÕ�� %XO� WHOHIRQODU�� NRPS\X-�
WHUOHU� KiP� SOD\HUOHUGH� TROODQÕODWX۪ÕQ� MRTDUÕ� QiWL\MHOL� QL-
NHO-PHWDOO� JLGULGOL� EDWDUH\DODUÕQ� MDUDWÕZ۪D� P~PNLQVKLOLN�
EHUGL�

9RGRURG� HĔ� MHĔLO� JD]� EROÕS�� KDZDGDQ� iGHZLU� MHĔLO��
9RGRURGWÕĔ� MHĔLOOLJL� RQÕ� KDZD� NHPHOHUL� KiP� KDZD� VKDU-
ODUÕQ�WROWÕUÕZ�XVKÕQ�TROODQÕZ�XVKÕQ�LPNDQ�EHUGL��ELUDT�RQÕĔ�
SDUWODZVKÕ�TiVL\HWOHUL� VHEHSOL�EXO�PDTVHWOHU�XVKÕQ�YRGR-
URGWDQ�SD\GDODQÕZ�WRTWDWÕOGÕ�

Vodorodtıń alınıwı hám qásiyetlerin úyreniw

1. Kislorod benen όz ara tásiri 
7D]D�YRGRURG�NLVORURGWD�MHĔLO�³SDT´�VHVL�

PHQHQ� MDQDGÕ�� +DZD�PHQHQ� SDWDVODQ۪DQ�
YRGRURG�³JXULOGHJHQ´�GDZÕV�SHQHQ�MDUÕODGÕ�

9RGRURG�KiP�NLVORURGWÕĔ�2���NyOHP�TDW-�
QDVÕQGD۪Õ� DUDODVSDVÕ� ³MDUÕO۪ÕVK� JD]´� GHS�
DWDODGÕ�� RO� MD۪ÕO۪DQGD� N~VKOL� SDUWODZ� M~]�
EHUHGÕ��9RGRURG�SHQHQ� WiMLUL\EH�yWNHUJHQ-
GH� MDUÕOÕZGÕĔ� DOGÕQ� DOÕZ� XVKÕQ� RQÕĔ� WD]D-
OÕ۪ÕQ� WHNVHULZ� NHUHN�� 9RGRURG� MDOÕQÕ� GHUOLN�
UHĔVL]�� 9RGRURG� MDQGÕUÕO۪DQGD� VXZ� SD\GD�
ERODGÕ�

2H2��22ĺ2+2O
9RGRURG� NLVORURGWD� NyS� PX۪GDUGD�

ÕVVÕOÕT� VKÕ۪DUÕZÕ� PHQHQ� MDQDGÕ�� YRGRURG�
NLVORURG� MDOÕQÕQÕĔ� WHPSHWDUXUDVÕ� 2880� �&�
۪D�MHWHGL�

2. Galogenler menen óz ara tásiri.
ÈSLZD\Õ� MD۪GD\GD�YRGRURG�PROHNXODVÕ�

EHNNHPOLJL� VHEHSOL� DNWLY� HPHV�� ÈSLZD\Õ�
WHPSHUDWXUDGD� YRGRURG� WHN� IWRU� PHQHQ�
UHDNFL\D۪D� NLULVLS�� YRGRURG� IWRULGWL� SD\GD�
HWHGL�

H2��)2ĺ2+)
9RGRURG� [ORU� PHQHQ� WHN� MDTWÕOÕTWD�

UHDNVL\D۪D� NLULVHGL�� UHDNFL\D� MDUÕOÕZ� PH-
QHQ�GDZDP�HWHGL��

H2��&O2ĺ2+&O
%URP�PHQHQ�UHDNFL\D�[ORU۪D�TDUD۪DQ-

GD�iVWH�EDUDGÕ�
H2��%U2ĺ2+%U
<RG� SHQHQ� UHDNFL\DGD� TD\WÕPOÕ� UHDN±

FL\D� M~]� EHUHGL� KiP� KiWWHNL� MRTDUÕ� WHP-
SHUD-� WXUDGD�GD�DTÕUÕQD�VKHNHP�EDUPD\-
GÕ�

H2���-2ļ2+-
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3. Kúkirt penen óz ara tásiri
4Õ]GÕUÕO۪DQGD� YRGRURG� N~NLUW� SH-

QHQ� UHDNFL\D۪D� NLULVLS�� YRGRURG� VXO¿GLQ��
D\QÕ۪DQ� Pi\HN� L\LVLQH� XTVDV� JD]� SD\GD�
HWHGL�

H2��6ĺ+26Ĺ

4. Azot menen όz ara tásiri 
9RGRURG� D]RW� SHQHQ� MRTDUÕ� WHPSHUD-�

WXUDGD� NDWDOL]DWRU� TDWQDVÕQGD� �PÕVDOÕ��
WHPLU�� UHDNFL\D۪D� NLULVHGL�� DPPLDN� SD\GD�
ERODGÕ�

3H2���12ĺ21+3Ĺ

5. Quramalı zatlar (metallar hám 
metall emesler oksidleri) menen óz ara 
tásiri.

4XUDPDOÕ� ]DWODU� PHQHQ� y]� DUD� WiVLU-
OHVNHQGH��YRGRURG�TiOSLQH�NHOWLULZVKL�TiVL-
\HWLQ�NyUVHWHGL�

&X2���+2�ĺ�&X���+2O
)H2O3���3+2�ĺ�2)H��3+2O
:23��3+2�ĺ�:���3+2O

%XO� UHDNFL\DODU� PHWDOOXUJL\DGD� PHWDO-
ODUGÕ� DOÕZ� XVKÕQ� TROODQÕODGÕ�� %ÕUDT� EDUOÕT�
PHWDOODUGÕ� RNVLGOHUGHQ� YRGRURG� SHQHQ�
TiOSLQH� NHOWLULZ� DUTDOÕ� DOÕQDGÕ�� $NWLY� PHWDO-
ODUGDQ�QDWUL\��NDOFL\��DO\XPLQL\GL�DOÕZ�P~P-
NLQ�HPHV�

6. Aktiv metallar menen óz ara tásiri.
4Õ]GÕU۪DQGD�YRGRURG�DNWLY�PHWDOODU�PHQHQ�
y]� DUD� WiVLUOHVLS�� DT� NULVWDOO� ]DWODU� ±�PHWDOO�
JLGULGOHUGL�SD\GD�HWHGL�

21D���+2�ĺ�21D+
&D���+2�ĺ�&D+2
0J���+2�ĺ�0J+2

Tiykarǵı túsinikler 
9RGRURG� KiP� NLVORURG� 2��� NyOHP�

TDWQDVÕQGD� DUDODVÕS� ³MDUÕO۪ÕVK� JD]´�
SD\GD�HWHGL��9RGRURG�PHWDOODU�PHQHQ�
PHWDOO�JLGULGOHULQ�SD\GD�HWHGL�
ÈSLZD\Õ�WHPSHUDWXUDGD�YRGRURG�WHN�

IWRU�PHQHQ�UHDNFL\D۪D�NLULVHGL�
9RGRURG� PHWDOOXUJL\DGD� PHWDOODU�

DOÕZGD�TROODQÕODGÕ��

Tapsırmalar

���8VÕQÕV�HWLOJHQ� UHDNFL\D� WHĔOHPHOHUL� GL]LPL-
QHQ

D��YRGRURGWÕĔ�TiVL\HWOHUL�
E�� YRGRURG� DOÕZ� XVÕOODUÕ� NyUVHWLOJHQOHULQ�

DMÕUDWÕS�MD]ÕĔ��
)H2O3���3+2�ĺ�2)H���3+2O
H2���&O2ĺ2+&OĹ
2H22ĺ2+2Ĺ���22Ĺ
=Q���2+&Oĺ=Q&O2���+2Ĺ
H2�+&+2ĺ&+3OH

=Q���2+22���21D2+ĺ1D2�>=Q��2+�4@���+2Ĺ

2��&LQN�0�3��NJ�PDVVD�PHQHQ� M~NOHQJHQGH�
.LSS�DSSDUDWÕQGD�DOÕQDWX۪ÕQ� YRGRURGWÕĔ�PDNVL-
PDO�NyOHPLQ��Q��M���HVDSODĔ�

3��5HDNFL\D�WHĔOHPHOHULQ�GDZDP�HWWLUÕĔ�
1D���+22� �«��
.���«�� �.2+���«��
««���+22� �&D��2+�2���«��
5E���«��� �+2Ĺ���««��
��� 9RGRURGWÕĔ� TD\VÕ� TiVL\HWOHUL� RQÕĔ� TRO-

ODQÕOÕZÕQ�EHOJLOH\GL�PÕVDOODU�NHOWLULĔ�

.HSVHUOHZ�±
YRGRURGOÕ�
NHSVHUOHZ

0DUJDULQ�DOÕZ 5DNHWD�MDQÕO۪ÕVÕ NH3
DOÕZ

2UJDQLNDOÕT�
]DWODUGÕ

JLGURJHQOHZ
:�DOÕZ 0HWDQRO

DOÕZ +DZD�VKDUODUÕ

+&,�DOÕZ 0HWDOODU�DOÕZ         H2
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V BAP. 4-TEMA

Kislotalar

Úyreniletuǵın túsinikler
��7DEL\L\�NLVORWDODU
���6LQWHWLN�NLVORWDODU
���$WDOÕZÕ

+iPPHPL]� JD]OHQJHQ� LVKLPOLNOHUGLĔ� MD۪ÕPOÕ� DVKTÕOWÕP�
GiPLQ�ELOHPL]��%XQÕĔ�VHEHEL�JD]OHQJHQ�VXZ�TXUDPÕQD�NLULZVKL�
]DWODUGÕĔ�DVKTÕOWÕP�GiPL�EROÕS�WDEÕODGÕ��%XO�]DWODU�NLVORWDODU�GHS�
DWDODWX۪ÕQ�]DWODU�NODVÕQD�NLUHGL�

.LVORWDODU�GiUL-GiUPDTODU� LVOHS�VKÕ۪DUÕZGDQ�D]ÕT-DZTDW� WD-
\DUODZ۪D� VKHNHP� LQVDQ� WXUPÕVÕQÕĔ� NyS� WDUDZODUÕQGD� MiUGHP�
EHUHGL�

.LVORWDQÕĔ�XOÕZPD�IRUPXODVÕ�
HX.�� EXQGD� .� ±� NLVORWD�

�TDOGÕ۪Õ�� +� ±� YRGRURG� DWRP-
ODUÕ�� [� ±� YRGRURG� DWRPODUÕQÕĔ�
VDQÕ� EROÕS�� EXO� VDQ� NLVORWD�
TROGÕ۪ÕQÕĔ�YDOHQWOLJLQH�WHĔ�

0L\ZH�� SDOÕ]� HJLQOHUL�� D\ÕUÕP� yVLPOLN� KiP� KD\ZDQ-
ODUGDQ� DOÕQ۪DQ� ]DWODU� D\ÕUÕTVKD� GiP� KiP� [RVK� L\LVOLOLN�
EHUHGL�� 7DEL\L\� NLVORWDODUGÕĔ� NySVKLOLJL� W~UOL� PL\HOHUGH��
VRQGD\-DT�� SDOÕ]� HJLQOHUL�� MDSÕUDTODU� KiP� yVLPOLNOHUGLĔ�
EDVTD� EyOLPOHULQGH�� NH¿UGH� EDU�� 7iEL\L\� NLVORWDODU� RU-
JDQLNDOÕT� NLVORWDODU� GHSWH� DWDODGÕ�� 0ÕVDOÕ�� VLUNH�� \DQWDU��
TXPÕUVTD�YDOHULDQ��DVNRUELQ��PD\��VDOLFLO�NLVORWDODU«

7iEL\DWWD�NySOHJHQ�RUJDQLNDOÕT�NLVORWDODU�EDU��2ODU�DU-
VKD�D۪DVKÕ�PL\ZHOHUL��PDOLQD��TÕVKÕWTÕ�VKyS�MDSÕUDTODUÕ��
DOPD��M~]LP��DWTXODT��VÕU�KiP�PROO\XVNDODUGD�EDU�

HCl, HNO3, H2SO4, H3PO4

8VÕ�IRUPXODODUGÕĔ�VDSD�TXUDPÕ�ELU�\DPDVD�ELU�QHVKH�
YRGRURG�DWRPODUÕQÕĔ�EDU�HNHQOLJLQ�WDVWÕ\ÕTOD\GÕ�KiP�
YRGRURG�VDQÕQD�TDUDS�ELU�WL\NDUOÕ��HNL�WL\NDUOÕ�KiP�~VK�
WL\NDUOÕ�ERODGÕ�

Bir tiykarlı
HNO3�QLWUDW�
NLVORWD
+)�IWRULG�NLVORWD�
+&O�[ORULG�NLVORWD�
+%U�EURPLG�
NLVORWD�
+-�\RGLG�NLVORWD�

Eki tiykarlı
H2SO4�VXOIDW�
NLVORWD
H2SO3�VXO¿�W�
NLVORWD
H26�VXO¿�G�NLVORWD
H2&23�NDUERQDW�
NLVORWD
H2SiO3�VLOLNDW�
NLVORWD

Úsh tiykarlı
H3324
IRVIDW�
NLVORWD

.LVORWDODUGÕ� HULZVKHĔOLJL� ER\ÕQ-
VKD�VXZGD�HUL\WX۪ÕQ�KiP�HULPH\-
WX۪ÕQODU۪D� EyOLZ� P~PNLQ��$\ÕUÕP�
NLVORWDODU� ȩ]-ȩ]LQHQ� WDUTDODGÕ�
KiP� VXZOÕ� HULWSHGH� iPHOGH� EDU�
EROPD\GÕ��WXUDTVÕ]��

(ULZVKHĔ
H3324
&+3&22+
+)�KiP�
EDV�TDODU�

(ULPH\-
WX۪ÕQ
H2SiO3

7XUDTVÕ]
H2S
H2&23
H2SO3

HNO3

�������9RGRURG��������.LVORWD
����������DWRPÕ����������TDOGÕ۪Õ
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.LVORWD� PROHNXODVÕQGD� NLVORURG� EDU� \DPDVD� MRTOÕ۪ÕQD�
TDUDS�WyPHQGHJLVKH�EyOLQHGL�

.LVORURGOÕ��+2SO4�VXOIDW�NLVORWD�
H2SO3�VXO¿�W�NLVORWD��
HNO3�QLWUDW�NLVORWD��
H3324�IRVIDW�NLVORWDVÕ��
H2&23�NDUERQDW�NLVORWD��
H2SiO3�VLOLNDW�NLVORWD�
.LVORURGVÕ]��+)�IWRULG�NLVORWD��
+&O�[ORULG�NLVORWD�
+%U�EURPLG�NLVORWD��
+-�\RGLG�NLVORWD��
H26�VXO¿�G�NLVORWD�

.ySVKLOLN� RUJDQLNDOÕT� HPHV� NLVORWDODU� VX\ÕTOÕT� EROÕS� WDEÕODGÕ��
VXZ� PHQHQ� KiU� TDQGD\� TDWQDVWD� DUDODVDGÕ�� WyPHQ� WHPSHUDWXUDODU-
GD� �TDWDGÕ�� )RVIDW� NLVORWDVÕ� NULVWDOO�� PX]۪D� XTVD۪DQ� ]DW� EROÕS�� VXZ-
GD� MDTVÕ� HUL\��GL�� 6LOLNDW� NLVORWDVÕ� TDWWÕ�� VXZGD� HULPH\WX۪ÕQ� ]DW� EROÕS�
WDEÕODGÕ��$\ÕUÕP� NLVORWDODU�PÕVDOÕ� +2&U2O7�� +0Q24� [DUDNWHUOL� WRT� VDUÕ��
¿�ROHW� UHĔOHUGH� WHN�۪DQD�HULWSHOHUGH�ERODGÕ��;ORULG��EURPLG�VÕ\DTOÕ�NLV-
ORWDODU� XVKÕZVKDĔ�� VRO� VHEHSOL� yWNLU� L\LVOL�� .LVORWDODU� DVKTÕOWÕP�GiPJH�
L\H�ERODGÕ�

Tiykarǵı túsinikler 
.LVORWDODU� ELU� \DPDVD�

ELUQHVKH� YRGRURG� DWRP-
ODUÕ�KiP�NLVORWD�TDOGÕ۪ÕQDQ�
TXUDO۪DQ� TXUDPDOÕ� [LPL-
\DOÕT�ELULNSHOHU�
$VKTÕOWÕP� GiPOL� WiEL\L\�

KiP�VLQWHWLN�W~UOHUL�EDU�
6LQWHWLN�NLVORWDODU�VDQDDW-

WD�LVOHS�VKÕ۪DUÕODGÕ�
.LVORWDODU� N~\GLUHWX۪ÕQ�

TiVL\HWNH� L\H��2ODU� �PHQHQ�
LVOHJHQGH� TDZLSVL]OLN�
�TD۪Õ\GDODUÕQD� iPHO� TÕOÕZ�
]iU~U��

Tariyxıy esletpe

.LVORWDODU� LQVDQL\DWTD� i\HPJL� ]DPDQODUGDQ� EHUOL� EHOJLOL� ERO۪DQ��
6KDUDSWÕĔ� IHUPHQWDFL\D� �KDZDGD� RNVLGOHQLZ�� QiWL\MHVLQGH� LQVDQ�
WiUHSLQHQ� DOÕQ۪DQ� GiVOHSNL� NLVORWD�� VLUNH� NLVORWDVÕ� HGL�� 6RO� ZDTÕWWDGD�
NLVORWDODUGÕĔ�D\UÕP�TiVL\HWOHUL�EHOJLOL�EROÕS�RODU�PHWDOODUGÕ�HULWLZ��PLQH-
UDOOÕ� SLJPHQWOHUGL� DOÕZ� XVKÕQ� TROODQÕO۪DQ�� PiVHOHQ� TRU۪DVÕQ� NDUER-
QDWÕ�� 2UWD� iVLUOHUGH� DO[LPLNOHU� MDĔD� NLVORWDODUGÕ-PLQHUDO� NHOLS� VKÕ۪ÕZÕ-
QD� L\H�NLVORWD� W~UOHULQ� �DVKWÕ���%DUOÕT� NLVORWDODUGÕ�XOÕZPD�TiVL\HWOHULQH�
TDUDS� ELUOHVWLULZJH� ELULQVKL� UHW� ¿�]LN-[LPLN� 6YDQWH� $UUKHQLXV� KiUHNHW�
HWWL� ��6WRNJROP�� �887���+i]LUJL�ZDTÕWWD� SiQ���23-MÕOGD� WL\NDU� VDOÕQ۪DQ�
�%URQVWHG-/RXUL� KiP� /\XLV� NLVORWDODU� KiP� WL\NDUODU� WHRUL\DVÕQD� iPHO�
TÕODGÕ��

Sintetik kislotalar

[LPL\DOÕT� WH[QRORJL\DGD��ER\DZ�KiP� ODNOHU��PLQHUDO� WyJLQOHU� LV-
OHS�VKÕ۪DUÕZGD�D]ÕT-DZTDW�VDQDDWÕQGD��D]ÕT-DZTDW�TRVÕPVKDVÕ�
(��3��� EDWDUH\DODU� LVOHS� VKÕ۪DUÕZGD� HOHNWUROLW� UHWLQGH� NHĔ� TRO-�
ODQDGÕ�
PHWDOOXUJL\D��D]ÕT-DZTDW� LVOHS�VKÕ۪DUÕZ��JDOYDQRSODVWLND��PHGL-�
FLQDGD�TROODQÕODGÕ�
SDUWODZVKÕ� ]DWODU� LVOHS� VKÕ۪DUÕZGD�� PLQHUDO� D]RWOÕ� WyJLQOHU�
�DPPLDN�� NDOL\� QLWUDW�� LVOHS� VKÕ۪DUÕZGD�� GiUL-GDUPDTODU� �QL-
WURJOLWFHULQ��LVOHS�VKÕ۪DUÕZGD�TROODQÕODGÕ�

H2SO4�±�VXOIDW�NLVORWD�

+&O�±�[ORULG�NLVORWD�

HNO3�±�QLWUDW�NLVORWD�

%URQVWHG�/RXUL

*LOEHUW�/\XLV
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Tabiyiy kislotalar

yWNLU� L\LVOL� UHĔVL]� VX\ÕTOÕT�� 0HGLFLQDGD� DQWLVHSWLN� ]DW�
UHWLQGH� TROODQÕODGÕ�� $]ÕT-DZTDW� TRVÕPVKDVÕ� (23��� DZÕO�
[RMDOÕ۪ÕQGD� MHP� WD\DUODZ� XVKÕQ� NRQVHUYDQW�� 2O� HULWLZ-
VKL� VÕSDWÕQGD�� SDOKiUUHVKLOLNWH�� SDUD]LWOHUGL� MRT� HWLZGH��
WRTÕPDVKÕOÕT�VDQDDWÕQGD�TROODQÕODGÕ�
VXZGD� MDTVÕ� HUL\GL�� .~VKVL]� NLVORWD� HVDSODQDGÕ�� $]ÕT-
DZTDW� VDQDDWÕQGD� NLVORWDOÕT� UHJXO\DWRUÕ�� GiP� EHULZVKL�
TRVÕPVKDVÕ��NRQVHUYDQW��(330��VÕSDWÕQGD�SD\GDOÕQDGÕ��2O�
PHGLFLQDGD�� NRVPHWLND� yQLPOHUL� KiP� [LPL\D� yQGLULVLQGH�
TROODQÕODGÕ�� EDVÕO۪DQ� HOHNWURQ� SODWDODUGÕ� VÕ]ÕZ� XVKÕQ�� QHIW�
SHQHQ� JD]� TD]ÕS� DOÕZGD� EXUJDUOODZ� HULWSHOHULQLĔ� TXUDPÕ-
QD� NLUHGL�� HOHNWURQ� SODWDODUÕQ� EDVÕS� VKÕ۪DUÕZGD�� TXUÕOÕVWD�
SURFHVWL� SiVH\WLZ�XVKÕQ�FHPHQW�KiP�JLSV�DUDODVSDODUÕQD�
TRVÕODGÕ��
TDWWÕ�� VXZGD� HULZVKHĔ�� ]iKiUOL�� 2UJDQLNDOÕT� NLVORWDODU
XVKÕQ� MHWHUOL�GiUHMHGH�N~VKOL��0HWDOOXUJL\DGD�RNVLG�SHUGH�
KiP� WDWWÕ� MR۪DOWÕZ� XVKÕQ�� JH]OHPH�� WHULQL� ER\DZ� SURFH-
VLQGH� TROODQÕODGÕ�� RUJDQLNDOÕT� VLQWH]GH� VKL\NL� ]DW� UHWLQ-
GH�� DQDOLWLNDOÕT� [LPL\DGD� UHDJHQW� UHWLQGH�� VL\UHN� JH]OH-
VHWX۪ÕQ� MHU� PHWDOODUGÕ� VKyNWLULZGH� DQRGODZ� SURFHVLQGH�
TROODQÕODGÕ�

&+2O2�±�TXPÕUVTD�NLVORWDVÕ�

&�H8O7�±�OLPRQ�NLVORWDVÕ�

&2H2O4�±�RNVDODW�NLVORWDVÕ�

Tapsırmalar

���6[HPD�ER\ÕQVKD�M~]�EHUHWX۪ÕQ�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�
$J123���"�ĺ$J3324Ā���"
"���/L2&23�ĺ�"���&22Ĺ���+2O
%D%U2���"�ĺ�%D624Ā���"

2��.LVORWD�XVKÕQ�[DUDNWHUOL�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�
ɚ��+&O��E��+%U�
0J���BBBBBBB�ĺ�BBBBBBBB���BBBBBBBBB��
0J2���BBBBBBB�ĺ�BBBBBBB���BBBBBBBBB�
0J�2+�2���BBBBBB�ĺ�BBBBBBBB���BBBBBBBB�
0J&23���BBBBBBBB�ĺ�BBBBBBBB���BBBBBBBBBB���BBBBBBBBBB�

3��6L]JH����+2SO4��2��+4SiO4��3��+3324�����+2&U2O7�����+&O24�����&+3&22+��7��+323��

8. H2B4O7�����+432O7���0��+123������+&O2���2��+&O���3��+492O7������+$X&O4�EHULOJHQ��
$��NLVORWDODU۪D�Vi\NHV�NHOLZVKL�RNVLGOHUGL�MD]ÕĔ�
%���-��2-��3-����-VDQGD۪Õ�NLVORWDODUGÕĔ�VWUXNWXUDOÕT�IRUPXODODUÕQ�MD]ÕĔ
&��NLVORWDODUGÕ�DWDĔ�
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V BAP. 5-TEMA

Ámeliy shınıǵıw.
Kislotalardıń alınıwı hám qásiyetleri.

Úyreniletuǵın túsinikler
��.LVORWD�TiVL\HWOHUL
��.LVORWDODUGÕĔ�iPHOL\�iKPH\WL

Kerekli ásbap-úskeneler: VSLUW�ODPSD��YRURQND��¿OWU�TD۪D]Õ��VWDNDQ��IDUIRU�NHVH��VKWDWLY��
VKSDWHO�SURELUNDODU��SURELUND�VKWDWLYL�

Reaktivler: GLVWLOOHQJHQ� VXZ� +22�� [ORULG� NLVORWD� +&O�� VXOIDW� NLVORWD� HULWSHVL� +2SO4�� DV�
GX]Õ�1D&O��FLQN�=Q��WHPLU�)H��PÕV�&X��PÕV��,,�-RNVLGL�&X2��LQGLNDWRUODU�\DPDVD�XQLYHUVDO�LQ-
GLNDWRU�

���3URELUND۪D�DV�GX]Õ�1D&O�GDQ�D]�PX۪GDUGD�VDOÕQDGÕ�
2��ÒVWLQHQ�VXOIDW�NLVORWD�HULWSHVL�+2SO4�TX\ÕODGÕ�
3��3URELUND�TÕ]GÕUÕODGÕ�
��� %XO� SURFHVWH� DMÕUDOÕS� VKÕTTDQ� JD]� WiUL]OL� YRGRURG� [ORULG�

VXZ�GD�HULWLOHGL�KiP�[ORULG�NLVORWD�DOÕQDGÕ�
���5HDNFL\D�WHĔOHPHVLQ�MD]ÕĔ�
���%DTOD۪DQODUÕĔÕ]�WL\NDUÕQGD�MXZPDT�VKÕ۪DUÕĔ��

����-SURELUND۪D�GLVWLOOHQJHQ�VXZ��2-SURELUND۪D�[ORULG�NLVORWD�
TX\ÕĔ�

2��ÈPHOGHJL�LQGLNDWRU�WDPÕ]ÕODGÕ�\DPDVD�XQLYHUVDO�LQGLNDWRU�
TD۪D]�SURELUNDODU۪D�W~VLULOHGL�

3��3URELUNDODUGD۪Õ�UHĔQLĔ�y]JHULZLQH�LWLEDU�EHULĔ
���%DTOD۪DQODUÕĔÕ]�WL\NDUÕQGD�MXZPDT�VKÕ۪DUÕĔ�

1-tájiriybe. Kislotalardıń alınıwı

2-tájiriybe. Indikator tásiri

���0ÕV��,,�-RNVLGL�&X2�QÕ�yOVKHZVKL�TDVÕTWÕĔ�XVKÕQGD�SURELUND۪D�VDOÕĔ��2O�TDQGD\�UHĔGH"
2��3URELUND۪D���PO�[ORULG�NLVORWD�+&O�TRVÕĔ�
3��2NVLG�SHQHQ�QH�M~]�EHUHGL"
���5HDNFL\D�WHĔOHPHVLQ�MD]ÕĔ�

3-tájiriybe. Sulfat kislotanıń mıs (II)-oksidi menen óz ara tásiri

Tariyxıy esletpe

pH ne?
9RGRURG� NyUVHWNLVKL� S+� ��08-MÕOGD�

GDQL\DOÕT�[LPLN�6��3��6\RUHQVHQ�WiUHSLQHQ�
NLULWLOJHQ��ÈSLZD\Õ�HWLS�D\WTDQGD��S+�]DWWÕĔ�
HULWSHVL� NLVORWDOÕ� \DPDVD� WL\NDUOÕ� HNHQOLJLQ�
NyUVHWHGL�

ÈGHWWH�S+�0�GHQ����NH�VKHNHP�ERO۪DQ�
DUDOÕTWD�y]JHULS�WXUDGÕ�

7-PiQLVL�±�QH\WUDO� UHDNFL\D�±� WD]D�GLV-
WLOOHQJHQ� VXZ۪D� WXZUÕ� NHOHGL�� (JHU� S+� 7�
GHQ�NHP�EROVD��EXO�NLVORWDOÕ�RUWDOÕT��HJHU�RO�
7�GHQ�MRTDUÕ�EROVD��RUWDOÕT�VLOWLOL�ERODGÕ�

3D[WD

NLVORWDOÕ�����������QH\WUDO�������������������VLOWLOL
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4-tájiriybe. Kislotalardıń siltiler menen óz ara tásiri 

���3URELUND۪D���PO�QDWUL\�JLGURNVLG�HULWSHVLQHQ�1D2+�TX\ÕS��R۪DQ�ELU�QHVKH�WDPVKÕ�
IHQROIWDOHLQ�HULWSHVLQHQ�WDPÕ]ÕODGÕ��(ULWSH�UHĔLQ�EDTODĔ�

2��3URELUNDGD۪Õ�UHĔOL�HULWSHJH�WDPVKÕODWÕS�[ORULG�NLVORWD�+&O�HULWSHVLQ�TRVÕĔ�
3��(ULSHQLĔ�y]JHULZLQ�EDTODĔ��1H�XVKÕQ�HULWSH�UHĔVL]�EROÕS�TDOGÕ"�5HDNFL\D�WHĔOHPHOHULQ�

MD]ÕĔ�
���3URELUND۪D���PO�[ORULG�NLVORWD�HULWSHVLQHQ�TX\ÕĔ�KiP�R۪DQ�ELU�QHVKH�WDPVKÕ�LQGLNDWRU�

TRVÕĔ��(ULWSHQLĔ�UHĔL�y]JHULZLQ�EDTODĔ�2O�TDQGD\�UHĔJH�NLUGL"

���3URELUND۪D���PO�[ORULG�NLVORWD�+&O�HULWSHVLQHQ�TX\ÕĔ�
2��6RO�SURELUND۪D�SRU�±�NDOFL\�NDUERQDW�&D&2๝�TRVÕĔ��%L]�JD]�SD\GD�EROÕZÕQ�NDUERQDW�

DQJLGULG�&22�XJOHURG��,9�-RNVLGLQLĔ�VKÕ۪ÕZÕQ�EDTOD\PÕ]�
3��5HDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ��%XO�TDQGD\�UHDNFL\D�W~ULQH�NLUHGL"�%XO�UHDNFL\DQÕĔ�iPHO-

JH�DVÕZÕ�XVKÕQ�TDQGD\�VKiUWOHU�EDU"

6DSDVÕ]�VXZ�VHEHSOL�VKi\QHN�KiP�TD]DQODUGÕĔ�LVKNL�PD\GDQÕQGD�KiNOL�TDWODP�WRSODQGÕ��
+iWWH� N~VKOL� [LPL\DOÕT� ]DWODUGD� TDWODPGÕ� WD]DODZGD� MiUGHP� EHUH� DOPD\GÕ�� %LUDT� VLUNH� NLV-
ORWDVÕ�ELU�ZDTÕWWÕĔ�y]LQGH�ELUQHVKH�PDVKTDODODUGÕ�VKHVKLZJH�MiUGHP�EHUHGL�

±�0LNURWROTÕQOÕ�SHFKWL�WD]DODZGD�
±�,GÕVODUGD۪Õ�GDTODUGÕ�WD]DODZGD�
±�.HVH�KiP�VWDNDQODUGDQ�GDTODUGÕ�WD]DODZGD�
±�9RGRSURYRG�TXOD۪ÕQGD۪Õ�WDWWÕ�WD]DODZGD�
±�$۪DVK�PHEHOGHQ�NLUGL�WD]DODZGD�
.L\LPOHUJH�XW\XJ�EDVTDQGD�NL\LPOHUGHJL�WHJLVOHZ�TÕ\ÕQ�ERO۪DQ�E~UPHOHUGL�WHJLVOHZ�XVKÕQ�

VL\OH�VLUNH�HULWSHVLQGH�KyOOHQHGL��.L\LP�~VWLQH�TR\ÕS��iGHWGHJLGH\�XW\XJODQDGÕ�

Úlken adamlar járdeminde orınlań
$ZTDWWÕ� PD\GD� TXZÕUÕZ� QiWL\MHVLQGH� TD]DQ� \DPDVD� WDEDT� TDW� EDVÕZÕ� P~PNLQ�� %XQÕ�

WD]DODZ�XVKÕQ�����TDWQDVWD�VXZ�PHQHQ�DUDODVWÕUÕO۪DQ�VLUNH�HULWSHVLQHQ�SD\GDODQÕZ�P~PNLQ��
%XO� HULWSHQL� TD]DQ۪D�TX\ÕS�� 7±�0�PLQXW� TD\QDWÕS� DOÕĔ�� VRĔ� VXZ�DVWÕQGD� MXZÕĔ��(JHU�PD\�
�TDOGÕTODUÕ�KiP�GDT�NHWSHJHQ�EROVD��SURFHVV�WROÕT�WD]DODQED۪DQVKD�WiNLUDUODQDGÕ�

*~O�YD]DODUÕ��NRIH�KiP�FKD\GDQ�TDO۪DQ�GDTODUGÕ�KiP�VLUNH�NLVORWDVÕ�HULWSHVLQHQ�SD\GD-
ODQÕS�WD]DODZ۪D�ERODGÕ��2ODU�VLUNH�NLVORWDVÕ�HULWSHVLQGH�KyOOHQJHQ�VL\OH�PHQHQ�WD]DODQDGÕ�

6XZ�TXOD۪ÕQD�MÕOWÕUDTOÕT�TRVÕZ�XVKÕQ�VL\OH�NLVORWDGD�KyOOHQHGL��NUDQQÕĔ�TXOD۪ÕQÕĔ�iWLUDSÕ-
QD�RUDODGÕ�KiP��0±���PLQXWTD�TDOGÕUÕODGÕ��VRĔ�VXZÕT�VXZ�PHQHQ�MXZÕODGÕ�

Sirke kislotasınıń ámeliy áhmiyeti.

Úyde orınlanatuǵın ámeliy tájiriybe

5-tájiriybe. Kislotalardıń duzlar menen óz ara WiVLUL�
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V BAP. 6-TEMA

Ámeliy shınıǵıw. Kislotalardıń metallar 
menen óz ara tásirilesiwi

Úyreniletuǵın túsinikler
��0HWDOODUGÕĔ�DNWLYOLN�TDWDUÕ
��.LVORWDODUGÕĔ�PHWDOODU�PHQHQ�
y]�DUD�WiVLUOHVLZL

Metallardıń vodorodtı kislotalardan qısıp shıǵarıw qásiyeti
.HOLĔ�� PROHNXODODUÕQGD� YRGRURG� DWRPODUÕ� PHWDOO� DWRPODUÕ� PHQHQ� DOPDVWÕUÕOÕZÕ� P~PNLQ�

ERO۪DQ�TXUDPDOÕ�]DWODU�VÕSDWÕQGD�NLVORWDODUGÕĔ�WiUL\SLQH�TD\WÕS��WiMLUL\EH�DUTDOÕ�WDVWÕ\ÕTOD\PÕ]�

���3URELUND۪D�PDJQL\�TÕUÕQGÕODUÕQ�VDODPÕ]��R۪DQ�VXOIDW�
NLVORWDQÕĔ� VX\ÕOWÕUÕO۪DQ�HULWSHVLQHQ� ��� EyOHN� NLVORWD� KiP�
VKDPD�PHQHQ���EyOHN�VXZ��TRVDPÕ]�KiP�SURELUNDQÕ�JD]�
VKÕ۪DUÕZVKÕ�QD\OÕ�WÕ۪ÕQ�PHQHQ�WH]�MDZDPÕ]��

2��;DQD�WHPSHUDWXUDVÕQGD�PDJQL\�VXOIDW�NLVORWD�PH-
QHQ�DNWLY�WiVLUOHVHGL��EXO�JD]�WiUL]OL�]DWODUGÕĔ�NyELNVKHOHUL�
VKÕ۪ÕZÕ�PHQHQ�WDVWÕ\ÕTODQDGÕ�

3�� %L]� JD]GÕ� VXZGÕĔ� EHWLQGH� MÕ\QDZ� XVÕOÕ� PHQHQ�
MÕ\QD\PÕ]�KiP�RQÕ�VÕQDTWDQ�yWNHUHPL]��2QÕĔ�XVKÕQ�VXZ�
DVWÕQGD�JD]�EHQHQ� WROWÕUÕO۪DQ�SURELUNDQÕ�VKL\VKH�SODVWLQND�PHQHQ� MDEDPÕ]�KiP�SURELUNDQÕ�
ÕGÕVWDQ�VKÕ۪DUDPÕ]�

���9RGRURGWÕĔ�EDU�HNHQOLJLQ�MDQÕS�WXU۪DQ�VKÕUSÕ�MiUGHPLQGH�DQÕTODZ�P~PNLQ��9RGRURGWÕĔ�
MDQÕZÕ�NLVKL� MDUÕOÕZGÕ�NHOWLULS�VKÕ۪DUDGÕ�KiP�VKÕUSÕQÕĔ� MDTWÕ� MDQÕZÕ�EDTODQED\GÕ��0DJQL\�NLV-
ORWDGDQ�YRGRURGWÕ�TÕVÕS�VKÕ۪DUDGÕ��

1-tájiriybe

���3URELUND�W~ELQGH�FLQN�PHWDOO�EyOHNVKHOHULQ��DED\-
OÕOÕT� SHQHQ��� VDODPÕ]�� ~VWLQH� VX\ÕOWÕUÕO۪DQ� [ORULG� NLVORWD�
TRVDPÕ]�KiP�EDTOD\PÕ]

2��7H]�DUDGD�PHWDOO�EyOHNVKHOHUGLĔ�EHWL�JD]�WiUL]OL�]DW-�
ODUGÕĔ�NyELNVKHOHUL�PHQHQ�TDSODQDGÕ�

3��3URELUNDQÕ�TÕ]GÕUDPÕ]��JD]�MiQHGH�NyELUHN�EyOLQLS�
VKÕ۪DGÕ��+DZDGD۪Õ�JD]ODUGÕĔ�VDOÕVWÕUPDOÕ�WÕ۪Õ]OÕ۪ÕQ�TDOD\�
DQÕTODQÕZÕQ�HVOHĔ��9RGRURGWÕĔ�KDZDGD۪Õ�WÕ۪Õ]OÕ۪ÕQ�HVDS-
ODĔ�KiP�SURELUNDQÕ�YRGRURG�SHQHQ�WROWÕUÕZ�XVKÕQ�TDQGD\�
HWLS�GXUÕV�LVOHZLQ�D\WÕĔ�

(VDS-VDQDTODU�YRGRURG�KDZDGDQ������PiUWH�MHĔLO�HNHQLQ�WDVWÕ\ÕTOD\GÕ��6RQÕĔ�XVKÕQ�SUR-
ELUNDQÕ�YRGRURG�SHQHQ� WROWÕUÕZ�XVKÕQ�RQÕ� WHULV�XVODS� WXUÕZ�NHUHN��9RGRURGWÕ�TXU۪DTOD\�SUR-
ELUND۪D�KDZDQÕ�TÕVÕZ�XVÕOÕ�PHQHQ�MÕ\QD\PÕ]�MiQH�RQÕ�WHNVHUHPL]�

���$OGÕQ۪Õ�WiMLUL\EHGHJL�VÕ\DTOÕ�SDT�HWNHQ�GDZÕV�HVLWLOHGL��1iWL\MHGH�FLQN�[ORULG�NLVORWD�PROH-
NXODODUÕQDQ�YRGRURG�DWRPODUÕQ�TÕVÕS�VKÕ۪DUDGÕ��DWRPODUGDQ�YRGRURG�PROHNXODODUÕ�SD\GD�EROGÕ�
KiP�WiMLUL\EH�EXQÕ�WDVWÕ\ÕTODGÕ��7iMLUL\EHOHU�XVKÕQ�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�

(VOHS�TDOÕĔ��9RGRURGWÕĔ�MDQÕZ�UHDNFL\DVÕ�MDUÕOÕZ�PHQHQ�ELUJH�NHVKHGL��7iMLUL\EHQL�iPHO-
JH�DVÕUÕZ�TiZLSVL]OLJL�XVKÕQ�SURELUNDGD�YRGRURG�PX۪GDUÕ���3�EyOHNWHQ�DVSDZÕ�NHUHN�

2-tájiriybe
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��� 0ÕV� TÕUÕQGÕODUÕQD� VX\ÕOWÕUÕO۪DQ� [ORULG� NLVORWD� TRVÕĔ�� %DTODZ�
VRQÕ� NyUVHWHGL�� UHDNFL\D� M~]� EHUPH\GL�� PÕV� KiP� HULWSHQLĔ� UHĔL�
y]JHUPH\GL�� JD]� WiUL]OL� ]DWWÕĔ� SD\GD� EROÕZÕ� EDTODQED\GÕ�� 3URELU-
NDQÕ�TÕ]GÕUDPÕ]�KiP�MiQH�ELU�UHW�y]JHULVOHU�MRT�HNHQOLJLQH�LVHQLP�
SD\GD�HWHPL]��\D۪QÕ\�PÕV�YRGRURGWÕ�NLVORWDGDQ�TÕVÕS�VKÕ۪DUPD\GÕ�

6RQGD\�HWLS�� HNVSHULPHQWDO� WiUL]GH�EL]� D\ÕUÕP�PHWDOODU� YRGR-
URGWÕ� NLVORWDODUGDQ� TÕVÕS� VKÕ۪DUD� DOÕZÕQD�� EDVTDODUÕ� EROVD� TÕVÕS�
VKÕ۪DUD� DOPD\WX۪ÕQOÕ۪ÕQ� DQÕTODGÕT�� 0HWDOODUGÕĔ� EXO� TiVL\HWLQ� UXV�
DOÕPÕ�1LNROD\�1LNRODHYLFK�%HNHWRY�~\UHQLS�VKÕTTDQ���8�3-MÕOGD�RO�
PHWDOODUGÕĔ�YRGRURGWÕ�NLVORWDODUGDQ�TÕVÕS�VKÕ۪DUÕZ�TiELOL\HWLQH�TD-
UD\�PHWDOODUGÕĔ�DNWLYOLN�TDWDUÕQ�G~]GL�

/L��.��ȼɚ��&D��1D��0J��$O��=Q��)H��1L��6Q��3E��+2��&X��+J��$J��ɊW��$X

.LVORWDODU�TXUDPÕQDQ�YRGRURGWÕ�TÕVÕS�VKÕ۪DUDGÕ��
�.LVORWD���PHWDOO�ĺ�GX]���YRGRURG
�+123�WHQ�WÕVTDUÕ

3-tájiriybe

Tapsırmalar

���5HDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�KiP�UHDNFL\D�ȩQLPOHULQ�DWDĔ�
&D���+&Oĺ
1D���+262�ĺ
&D2���+123�ĺ
)H223���+262�ĺ
.2+���+123ĺ
$O�2+�3���+)ĺ
+123���&D&23ĺ

2��3�2�J�IRVIDW�NLVORWDVÕQ�DOÕZ�XVKÕQ�QHVKH�JUDPP�IRVIRU��9��RNVLGL�NHUHN�ERODGÕ"
3��%yOHN�SURELUNDODUGD�VÕQDS��NDOFL\��PÕV�KiP�DO\XPLQL\�EDU��%XO�PHWDOODUGÕĔ�TD\VÕ�ELUL�[ORULG�NLV-

ORWD�PHQHQ� UHDNFL\D۪D�NLULVHGL"�5HDNFL\D� WHĔOHPHOHULQ� MD]ÕĔ��9RGRURG�TD\VÕ� MD۪GD\GD� WH]�DMÕUDOÕS�
VKÕ۪DGÕ"

���(NL�YDOHQWOL�PDUJDQHF�KiP�WHPLUGLĔ�VXOIDW�NLVORWD�PHQHQ�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�
��� 1H� XVKÕQ� PHWDOODU� NLVORWDODU� PHQHQ� KiU� W~UOL� UHDNFL\D۪D� NLULVHGÕ"� -XZDEÕĔÕ]GÕ� WyPHQGHJL�

V~ZUHW�MiUGHPLQGH�D\WÕS�EHULĔ�V~ZUHW�MiUGHPLQGH�D\WÕS�EHULĔ�

.LVORWDODU�TXUDPÕQDQ
YRGRURGWÕ�TÕVÕS�VKÕ۪DUD�DOPD\GÕ

1LNROD\�1LNRODHYLFK�
%HNHWRY
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V BAP. 7-TEMA

Kislotalı jawınlar

Úyreniletuǵın túsinikler
��.LVORWDOÕ�MDZÕQODU
��7iEL\L\�IDNWRUODU
��$QWURSRJHQ�IDNWRUODU

³.LVORWDOÕ� MDZÕQODU´� WiUL\SL� SiQGH� �872-MÕOGD� VKRWODQG� [LPLJL�
5REHUW� (QJXV� 6PLW� WiUHSLQHQ� NLULWLOJHQ�� $OÕP� ELULQVKL� EROÕS� NLV-
ORWDOÕ� MDZÕQ-VKDVKÕQQÕĔ� TiZLSL� KiP� RODUGÕĔ� DTÕEHWOHUL� KDTTÕQGD�
W~VLQLNWL� ³+DZD� KiP� MDZÕQ�� [LPL\DOÕT� NOLPRWRORJL\DQÕĔ� EDVODQÕZÕ´�
PRQRJUD¿\DVÕQGD�D\WÕS� yWNHQ��%XO� MXPÕV�0DQFKHVWHU� VDQDDW� TD-
ODVÕQGD۪Õ�W~WLQGL� L]HUWOHZJH�WL\NDUODQ۪DQ��,OLPL\� MiPL\HW�EXO� MXPÕVWÕ�
~ONHQ� GXVKSDQVKÕOÕT� SHQHQ� TDEÕOODGÕ�� 5�6PLW� yPLULQÕĔ� DTÕUÕQD�
VKHNHP� WiEL\L\� RUWDOÕTWÕ� TRU۪DZ�ER\ÕQVKD� ELULQVKL� LQJOLV� RUJDQÕ� ±�
6LOWLOHUGL�EDTODZ�LQVSHNFL\DVÕQ�EDVTDUGÕ�

,]HUWOHZGL�6KYHFL\DOÕT�DOÕP��1REHO�VÕ\OÕ۪Õ�ODZUHDWÕ�6YDQWD�$YJXVW�$UUHQLXV�GDZDP�HWWLUGL��
�883-MÕOGD�RO�SiQJH�³WL\NDU´��³NLVORWD´�DWDPDODUÕQ�NLUJL]GL��³.LVORWD´�DWDPDVÕ�VX\ÕTOÕTWD�HULJH-
QLQGH�RĔ�]DU\DGOÕ�YRGRURG�LRQODUÕQ�SD\GD�HWLZVKL�HOHPHQWOHUGL�ELOGLUHGL����08-MÕOGD�'DQL\DOÕT�
[LPLN�6RUHQ�3HWHU� /DXULV�6\RUHQVHQ� WiUHSLQHQ� SiQJH� NLULWLOJHQ� S+� �YRGRURG� NyU� VHWNLVKL��
HULWSHOHU�RUWDOÕ۪ÕQ�yOVKHZ�ELUOLJLQH�D\ODQGÕ�

.LVORWDOÕ� MDZÕQQÕĔ� WL\NDU۪Õ� VHEHEL� ±� SODQHWDPÕ]GÕĔ� KDZD� TDEÕ۪ÕQGD۪Õ� WRSODQ۪DQ� D]RW�
�,9��RNVLGL�122�KiP�N~NLUW��,9��RNVLGL�622.

;LPL\DOÕT�UHDNFL\DODU�QiWL\MHVLQGH�EXO�RNVLGOHU�MHUJH�MDZÕQ�\DPDVD�TDU�PHQHQ�W~VNHQGH�
NLVORWDODU۪D�D\ODQDGÕ��4iZLSOL� MDZÕQODUGÕ�TR]۪DWÕZVKÕ�EXO�RNVLGOHU� WiEL\L\�KiP�DQWURSRJHQ�
IDNWRUODU�WiVLULQGH�KDZD۪D�WDUTDODGÕ�

Tariyxıy esletpe
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Tábiyiy faktorlar
9XONDQODU� MDUÕOÕZÕ��N~NLUWWÕĔ��,9��RNVLGL�622� WURSRVIHUD�KiP�VWUDWRVIHUD۪D�VKÕ۪DGÕ��ÏVLP-

OLNOHU�� KD\ZDQODU� TDOGÕTODUÕQÕĔ� VKLULZL� KiP� WR۪D\�yUWOHUL� VHEHSOL� ELRPDVVD� WDUTDODGÕ��1iWL\-�
MHGH�KDZD۪D�D]RW�RNVLGL�EyOLQLS�VKÕ۪DGÕ�

0LNUR�RUJDQL]POHUGLĔ�LVNHUOLJL��WRSÕUDT�EDNWHUL\DODUÕ�QLWUDWODUGDQ�D]RW�RNVLGOHULQ�VKÕ۪DUDGÕ��
$WPRVIHUDGD۪Õ�6�PX۪GDUÕ�RUJDQLNDOÕT�]DWODUGÕ�WDUTDWÕZ�DUTDOÕ�YRGRURG�VXO¿GWL�SD\GD�HWLZVKL�
PLNUR�RUJDQL]POHU�LVNHUOLJL�PHQHQ�ED\ODQÕVOÕ�

6KDTPDTODU�VKD۪ÕZÕ�QiWL\MHVLQGH�MRTDUÕ�WHPSHUDWXUD�VHEHSOL�D]RW�KiP�NLVORURG�D]RW�RN-
VLGLQ�SD\GD�HWHGL�

Antropogen faktorlar
$QWURSRJHQ�VKÕ۪ÕQGÕODU� QiWL\MHVLQGH�KDZDGD��0±���� WHQ�DUWÕT� ���±7��POQ�W�� N~NLUW� WX-

ZÕQGÕODUÕ��37±�0����7�POQ��W��D]RWOÕ�ELULNSHOHU�KiP��00��XVKÕZVKDĔ�RUJDQLNDOÕT�ELULNSHOHU�
DMÕUDODGÕ��2ODU��

±�VDQDDW�NDU[DQDODUÕQÕĔ�VKÕ۪ÕQGÕODUÕ�
±�DYWRPRELOOHUGHQ�DMÕUDODWX۪ÕQ�JD]OHU�
±�HQHUJHWLND�NiU[DQDODUÕ�
±�DZÕO-[RMDOÕ۪ÕQGD�TROODQÕODWX۪ÕQ�WyJLQOHU�KiP�SHVWLFLGOHU�

Kislota jawınınıń quramı
.LVORWD� MDZÕQÕQÕĔ� WL\NDU۪Õ� HOHPHQWOHUÕ�

VXO¿W�� QLWULW�� VXOIDW�� QLWUDW� NLVORWDODU� KiP�
J~OGLUPDPD� ZDTWÕQGD� SD\GD� ERODWX۪ÕQ�
R]RQ�EROÕS�WDEÕODGÕ��ÈGHWWH�[ORU��PHWDQ�KiP�
XVKÕZVKDĔ� RUJDQLNDOÕT� ELULNSHOHU� ]iKiU-
OL� MDZÕQJHUVKLOLNWLĔ� VHEHEL� ERODGÕ�� 4XUDPÕ�
EHOJLOL�ELU�D\PDTWD۪Õ�KDZDQÕ�SDWDVOD\WX۪ÕQ�
]iKiUOL�VKÕ۪ÕQGÕODU۪D�ED\ODQÕVOÕ�ERODGÕ�

Kislotalı jawınlar qanshelli qáwipli?
2ODU� yVLPOLNOHU�� KD\ZDQODUGÕĔ� MDUDTDW�

DOÕZÕQD� \DPDVD� QDEÕW� EROÕZÕQD� DOÕS� NHOH-
GL�� WRSÕUDT� KiP� KDZDQÕ� WRNVLQOHU� PHQHQ�
WR\ÕQGÕUDGÕ�� QiWL\MHGH� PLQHUDOODU�� D]ÕTOÕT�
ELULNSHOHU� MRT�HWLOHGL��VXZ� LVKLZ�KiP�MDVDZ�
XVKÕQ� MDUDPVÕ]� KDO۪D� NHOHGL�� 7iVLUOHQJHQ�
HNRVLVWHPDQÕĔ� WLNOHQLZL� X]DT� ZDTÕW� WDODS�
HWHGL�� =iKiUOHQJHQ� MHUOHUGL� WD]DODZ� XVKÕQ�
ELUQHVKH�MÕOODU�NHUHN�ERODGÕ�

Tiykarǵı tusinikler
.LVORWD� MDZÕQODUÕQÕĔ� WL\NDU۪Õ�

VHEHEL-SODQHWDPÕ]GÕĔ� KDZD�
TDEÕ۪ÕQGD� WRSODQ۪DQ� D]RW�
�,9�� RNVLGL� 122 KiP� N~NLUW�
�,9��RNVLGL�622.

Antropogen faktorlar –
LQVDQ� LVNHUOLJL� PHQHQ� ED\OD-
QÕVOÕ� SDWDVODQÕZ� VHEHSOL�
NLVORWD�MDZÕQODUÕQÕĔ�M~]�EHULZL�
7D]D�MDZÕQ�ɪɇ� ����
&22���+22ĺ�+2&23

.LVORWDOÕ�MDZÕQ�ɪɇ� �3±��
4NO2�2+22�22�ĺ��+123
SO3���+22�ĺ�+2SO4
$QÕTODQ۪DQ�PDNVLPDO
NLVORWDOÕ�MDZÕQGD�ɪɇ� �2�3�
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Materiallardıń jemiriliwi
.LVORWDOÕ� MDZÕQODU� PHWDOODUGÕĔ� NRUUR]L\DVÕQD� DOÕS� NHOHGL��

0DWHULDOGÕĔ�PD\GDQÕQGD� MDZÕQ�PHQHQ� WRSODQ۪DQ� NLVORWD� WDP-
VKÕODUÕ� PHWDOO� NRQVWUXNFL\DODUGÕĔ� RNVLGOHQLZLQH� DOÕS� NHOHGL��
4XPWDV� \DPDVD� KiN� WDVWDQ� TXUÕO۪DQ� ~\OHU� KiP� DU[LWHNWXUD�
HVWHOLNOHUL�NLVORWD�PHQHQ�[LPL\DOÕT� UHDNFL\D�QiWL\MHVLQGH�]Õ\DQ�
NyUHGL�� =Õ\DQOÕ� MDZÕQ� VHEHSOL� 'HO¿�� .ROL]H\� KiP�<DSRQL\DQÕĔ�
i\\HPJL�HVWHOLNOHUL�]Õ\DQ�NyUJHQ�

Ekonomikalıq aqıbetler
.LVORWDOÕ� MDZÕQODU�HNRQRPLND۪D�iGHZLU�]Õ\DQ�NHOWLUHGÕ��(JLQ�

OHU�PHQHQ�VKDUZD�TÕ\QDODGÕ��EXO�DZÕO-[RMDOÕT�PiPOHNHWOHULQGH�
DVKDUVKÕOÕTWÕ� NHOWLULS� VKÕ۪DUDGÕ�� 3DWDVODQÕZ� ]RQDVÕQGD� TDO۪DQ�
DGDPODUGÕ�HPOHZ�XVKÕQ�TiUHMHWOHU�VDUÕSODQDGÕ�

Tapsırmalar

���6L22��622��&2��122��623�GL]LPLQHQ�NLVORWDOÕ�VKyNSH�
SD\GD�EROÕZÕQD�DOÕS�NHOHWX۪ÕQ�RNVLGOHUGL�WDĔODĔ��5HDNFL\D�
WHĔOHPHOHULQ�MD]ÕĔ�

2��7yPHQGHJL�NHVWHQÕ�WROWÕUÕĔ�

6XOIDW� NLVORWD� SD\GD� EROÕZÕQD� DOÕS� NHOHWX۪ÕQ�
UHDNFL\DODU

1LWUDW� NLVORWD� SD\GD� EROÕZÕQD� DOÕS� NHOHWX۪ÕQ�
UHDNFL\DODU

3��3URELUNDODUGD�GLVWLOOHQJHQ�VXZ��VXOIDW�NLVORWD�HULWSHVL��QDWUL\�JLGURNVLG�HULWSHVL�EDU��
8QLYHUVDO�LQGLNDWRU�SURELUNDODUGD۪Õ�]DWODU۪D�WL\JL]LOVH��TDQGD\�UHĔJH�y]JHUHGL"

=DWODU 8QLYHUVDO�LQGLNDWRU�UHĔÕ ɪɇ 2UWDOÕT

���6~ZUHWWH�NHOWLULOJHQ�L]EH-L]OLN�WL\NDUÕQGD�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�

SO2�ĺ�623 ĺ�+2SO4
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V BAP. 8-TEMA

Bekkemlew sabaǵı

Úyreniletuǵın túsinikler
��9RGRURG
��.LVORWDODU�
��,QGLNDWRUODU

���2�OLWU�VXZ�DOÕZ�XVKÕQ�MDUÕO۪ÕVK�JD]GÕĔ�PLQLPDO�NyOHPL�TDQVKD�EROÕZÕ�NHUHN"
2��3D\GD�ERO۪DQ�YRGRURG�SHQHQ������J�PÕV��,,��RNVLGLQ�NHPH\WLZ�XVKÕQ�TDQVKD�FLQN��J���

[ORULGWL�NLVORWDGD�HULWLZ�NHUHN"
3��9RGRURGWÕĔ�TDQGD\�L]RWRSODUÕ�EDU��2ODUGÕ�WiUL\LSOHĔ"
���7yPHQGHJL�MD۪GD\ODUGD�2��J�NDOFL\�JLGULGWHQ�DOÕQDWX۪ÕQ�YRGRURG�PX۪GDUÕQ�HVDSODĔ�
D��TDWWÕ�~OJLQLĔ�WHUPLN�WDUTDOÕZÕ�
E��ELU�W~UGHJL�~OJLQÕĔ�VXZ�PHQHQ�UHDNFL\DODUÕ�
���4X\DVK�DWPRVIHUDVÕQGD�DWRPODU�VDQÕ�ER\ÕQVKD�82��YRGRURG�±���KiP��8��JHOL\�±���

EDU��4X\DVK�DWPRVIHUDVÕQGD۪Õ�YRGRURG�DWRPÕQÕĔ�PDVVD�~OHVLQ�HVDSODĔ�
���5HDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�
=Q���2+&O� "���+2Ĺ
"���2+22� �&D�2+�2���+2Ĺ
1D+���+22� �1D2+���"
2$O���21D2+����+22� �"���3+2Ĺ
7��6~ZUHWWH�PHWDOODUGÕĔ�NLVORWD�PHQHQ�y]�DUD�WiVLUL�UHDN-

FL\DODUÕ�NyUVHWLOJHQ�
1-probirka�±�UHDNFL\D�WH]-WH]�EDUDGÕ��NyS�PX۪GDUGD�JD]�

WiUL]OL�]DW�DMÕUDODGÕ�
2-probirka�±� UHDNFL\D�DNWLY��JD]� WiUL]OL�]DWODUGÕĔ�VKÕ۪ÕZÕ�

EDTODQDGÕ�
3-probirka�±�UHDNFL\D�EDTODQED\GÕ�
Tapsırma:
5HDNFL\D�XFKÕQ�PHWDOODU۪D�ELU�PÕVDO�NHOWLULĔ��
1-probirka BBBBBBB��
2-probirka BBBBBBB
3-probirka�BBBBBBB�
8��%LU�LGÕVWDQ�HNLQVKL�ÕGÕVTD�YRGRURG�TDQGD\�TX\ÕODGÕ��NLVORURGVKH"
���5HDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�

�0���0�J�&X2�KiP��0�J�&X22�YRGRURG�SHQHQ�TiOSLQH�NHOWLULOJHQGH�ELU�TÕ\OÕ�PX۪GDUGD�
VXZ�SD\GD�ERODGÕPD"�-XZDEÕĔÕ]GÕ�HVDS-NLWDSODU�PHQHQ�GiOLOOHĔ

Joybar jumısı. 7iEL\L\� LQGLNDWRUODUGÕ� ELOHVL]EH"� 2ODUGDQ� TD\� MHUGH� KiP� TDQGD\� SD\GDODQÕZ�
P~PNLQ"

���5HDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�

�0���0�J�&X2�KiP��0�J�&X 2�YRGRURG�SHQHQ�TiOSLQH�NHOWLULOJHQGH�ELU�TÕ\OÕ�PX۪GDUGD�

Tapsırma 
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VI BAP 
SUW

NE HAQQÍNDA?

NENI ÚYRENESIZ?

130

6XZGÕĔ�TXUDPÕ��Suwdıń ximiyalıq formulası, qásiyetleri. 6XZGÕĔ�
WiEL\DWWD�WDUTDOÕZÕ��DJUHJDW�MD۪GD\ODUÕ��VXZGÕĔ�WiEL\DWWD�D\ODQÕVÕ��7iEL\DW�
KiP�LQVDQ�WXUPÕVÕQGD۪Õ�RUQÕ�
7L\NDUODU��7L\NDUODUGÕĔ�NLVORWDODU۪D�WiVLUL��1H\WUDOODQÕZ�UHDNFL\DODUÕ��

,QGLNDWRUODU�MiUGHPLQGH�HULWSH�RUWDOÕ۪ÕQ�DQÕTODZ��6XZGÕĔ�SDWDVODQÕZÕ�KiP�
RQÕ�WD]DODZ�XVÕOODUÕ�

6XZGÕĔ�TXUDPÕ��VXZGÕ�VDSD�KiP�PX۪GDU�TXUDPÕQ�DQÕTODZ�XVÕOODUÕ��VXZGÕĔ�
WiEL\DWWD�WDUTDOÕZÕ��DJUHJDW� MD۪GD\ODUÕ��VXZGÕĔ�WiEL\DWWD�D\ODQÕVÕ��7iEL\DW�KiP�
LQVDQ�yPLULQGHJL�RUQÕ�
6XZGÕĔ�RNVLGOHU�PHQHQ�ȩ]�DUD� WiVLUL�� SD\GD�ERO۪DQ�HULWSHOHUGH� LQGLNDWRUODU�

UHĔLQLĔ�ȩ]JHULZL�
6XZGÕĔ�¿]LNDOÕT�KiP�[LPL\DOÕT�TiVL\HWOHUL��7L\NDUODU��6LOWLOHUGLĔ�NLVORWDODU۪D�Wi-

VLUL��1H\WUDOODQÕZ�UHDNFL\DODUÕ�� ,QGLNDWRUODU� MiUGHPLQGH�HULWSH�RUWDOÕ۪ÕQ�DQÕTODZ��
6XZGÕĔ�SDWDVODQÕZÕ�KiP�RQÕ�WD]DODZ�XVÕOODUÕ��6XZGÕĔ�SDWDVODQÕZÕ��VXZGÕ�WD]D-
ODZ�XVÕOODUÕ�KDTTÕQGD�XVÕQÕVODU�WD\DUODZ�
6LOWLOHU��6LOWLOHUGLĔ�NLVORWDODU۪D�WiVLUL��1H\WUDOODQÕZ�UHDNFL\DODUÕ��,QGLNDWRUODU�MiU-

GHPLQGH�HULWSH�RUWDOÕ۪ÕQ�DQÕTODZ��0iVHOH�KiP�PÕVDOODU�VKHVKLZ�
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VI BAP. 1-TEMA

 Suwdıń quramı 

Úyreniletuǵın túsinikler
��6XZGÕĔ�[LPL\DOÕT�IRUPXODVÕ
��6XZGÕĔ�TXUDPÕ

3ODQHWDPÕ]GÕĔ�KiUELU�EȩOHJL�KiU�W~UOL�]DWODU�PHQHQ�WROÕ�
2ODUGDQ�TD\VÕ�ELUL�-HU�M~]LQGH�HĔ�iKPL\HWOL�HNHQOLJLQ�D\WÕZ�P~PNLQ-

EH"
ÈOEHWWH�� RODUGÕĔ� ELUHZLVL]� WXUPÕVÕPÕ]GÕ� Nȩ]� DOGÕPÕ]۪D� NHOWLULZ� TÕ\ÕQ��

ELUDT�EiULELU�EXO�VRUDZ۪D�DQÕT�MXZDS�EDU��%XO�±�VXZ�
+i]LUJH�GH\LQ�WLULVKLOLN�EDU�HNHQOLJL�DQÕTODQ۪DQ�MDO۪Õ]�SODQHWD�-HULP-

L]GLĔ� ȩ]LQH� WiQOLJL� RQGD�iMD\LS� ELULNSH�±� VXZ�EDU� HNHQOLJL�PHQHQ� WXZ-�
UÕGDQ-WXZUÕ�ED\ODQÕVOÕ��$OÕPODU�VXZGÕĔ�-HU�VKDUÕQGD�SD\GD�EROÕZÕ�SODQH-
WDQÕĔ�TiOLSOHVLZL�PHQHQ�GHUOLN�SDUDOOHO�W~UGH�M~]�EHUJHQLQ�DQÕTODGÕ��+HVK�
J~PDQ�MRT��WLULVKLOLN�VXZGD�SD\GD�ERO۪DQ�

6XZ�KDPPH�MHUJH�NLULS�EDU۪DQ�DMD\LS�]DW��-HU�M~]LQLĔ�GH��
LQVDQ�GHQHVLQLĔ�GH�70��WHQ�DUWÕ۪Õ�VXZGDQ�LEDUDW��2NHDQODU��
WHĔL]OHU�� GiU\DODU�� EXODTODU�� PX]OÕTODU� VXZ� GHUHNOHUL� HVDSOD-
QDGÕ��6XZ�MHU�DVWÕ�ERVOÕTODUÕ�KiP�MDUÕTODUÕQ�WROWÕUDGÕ��WRSUDTTD�
VLĔHGL��'XPDQ�KiP�EXOÕWODU�GD�VXZ�HVDSODQDGÕ��+DWWH� WDVWD�
GD�PLNURVNRSLN�PX۪GDUGD۪Õ�VXZGÕ�WDEÕZ�P~PNLQ�

Tábiyatta suwdıń áhmiyeti
7iEL\DWWD�VXZ�QH�XVKÕQ�NHUHN"
6XZ�-HUGHJL�KiU� W~UOL�PH[DQL]POHU�KiP�SURFHVOHUGH�TDW-

QDVDGÕ��2QÕĔ�iKPL\HWLQ�WDVWÕ\ÕTODZVKÕ�D\ÕUÕP�GiOLOOHU�
±�VXZ�D\ODQÕVÕ�VHEHSOL�KD\ZDQODU�KiP�ȩVLPOLNOHUGLĔ�ȩPL-

UL� KiP� EDU� HNHQOLJL� XVKÕQ� M~Gi� ]iU~U� ERO۪DQ� L۪DOOÕT� SD\GD�
ERODGÕ�

±� WHĔL]� KiP� RNHDQODU�� GiU\DODU� KiP� NȩOOHUJH� MDTÕQ-iWL-
UDSWD۪Õ�RUÕQODUGÕĔ�KDZDVÕQD�WLNNHOH\�WiVLU�HWHGL�

±�VXZ�MRTDUÕ�ÕVVÕOÕT�TXZDWÕQD�L\H��EXQÕĔ�QiWL\MHVLQGH�SODQ-
HWDGD�TROD\OÕ�WHPSHUDWXUD�UHMLPL�WiPL\LQOHQHGL�

±�VXZ�IRWRVLQWH]�SURFHVLQGH�TDWQDVDGÕ��EXO�SURFHVV�ȩVLP-
OLNOHU� NDUERQDW� DQJLGULGWL� NLVORURGTD� D\ODQGÕUD� DOPD\GÕ� KiP� EL]� WD]D� KDZDGDQ� GHP� DOÕZ�
P~PNLQ�HPHV�HGL��

%LU� Vȩ]� EHQHQ� D\WTDQGD�� VXZVÕ]� HNRVLVWHPD� �KD\ZDQODU�� TXVODU�� ȩVLPOLNOHU�� EROPD\GÕ��
VXZVÕ]� KDZD� UD\Õ� TDQGD\� ERODU� HGL� ±� Nȩ]� DOGÕPÕ]۪D� NHOWLULZ� TÕ\ÕQ��3ODQHWDGD� EDU� ERO۪DQ�
EDUOÕT�WLULVKLOLN�WL\NDUÕQDQ�VXZ�VHEHSOL�UDZDMODQDGÕ�

Tirishiliktiń tiykarı – suwdıń qásiyetleri
6XZGÕĔ� [LPL\DOÕT� TXUDPÕ� +22�� ;LPL\DOÕT� ELULNSHQLĔ� y]JHVKH� TiVL\HWOHUL� WLULVKLOLN� XVKÕQ�

]iU~U�ERO۪DQ�EDUOÕT�VKDU\DWODUGÕ�MDUDWDGÕ�
��RQÕĔ�ÕVVÕOÕT�VÕ\ÕPÕ�0�GHQ�37�GiUHMHJH�GH\LQ�ERO۪DQ�GLDSD]RQGD�SiVH\LS��NH\LQ�DUWÕS
EDUDGÕ��ÕVVÕTDQOÕ�KD\ZDQ�W~UOHULQ�EHOJLOHZVKL�TiVL\HW��
��WÕ۪Õ]OÕTWD۪Õ�ȩ]JHULVOHU��RODU���GiUHMHJH�VKHNHP�VXZÕWÕZ�PHQHQ�DUWDGÕ��NH\LQ�EROVD�NH\-

LQJL�VXZÕWTÕVK�SHQHQ�NHPH\HGL� �EXO�TiVL\HW�VXZÕT�KDZDGD�VXZ�KiZL]OHULQGH� MDVDZVKÕ� WLUL�
RUJDQL]POHU�ȩPLULQ�VDTODS�TDODGÕ��

��ELU�ZDTÕWWÕĔ�ȩ]LQGH�~VK�W~UOL�DJUHJDW�MD۪GD\ÕQGD�EROÕZÕ�
��VXZGÕĔ�GHUOLN�KiPPH�QiUVHQL�HULWLS�MLEHULZ�TDELOL\HWL�
$TÕU۪Õ� VÕSDW�VHEHSOL� LVKLPOLN�VXZÕ�KiU�GD\ÕP�HULJHQ�]DWODUGÕ�ȩ]� LVKLQH�DODGÕ��2O�PHQHQ�

ELUJH�SD\GDOÕ�PLQHUDO�GX]ODU�KiP�HOHPHQWOHU�GHQHJH�NLUHGL��NDOFL\��\RG��PDJQL\��IWRU��EURP��
VHOHQ�KiP�EDVTDODU��,VKLPOLN�VXZÕQÕĔ�TXUDPÕ�KiP�TiVL\HWOHUL�RODUGÕĔ�PX۪GDUÕ�KiP�TDWQDVÕ-
QD�ED\ODQÕVOÕ�

(Ĕ�NHĔ�WDUTDOJDQ�
]DW�VXZVÕ]�-HUGH�WLUL�
RUJDQL]POHUGLĔ�EDU�EROÕZÕ�
P~PNLQ�HPHV�HGL��,QVDQ��
KD\ZDQ�KiP�ȩVLPOLNOHU�
WHN�۪DQD�VXZ�VHEHSOL�
MDVDZÕ�P~PNLQ�

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



132

Suwdıń ximiyalıq quramı VXZGD۪Õ�KiU�W~UOL�[LPL\DOÕT�KiP�¿]LNDOÕT�
MD۪GD\ODUGD۪Õ�]DWODUGÕĔ�MÕ\ÕQGÕVÕ��6XZGÕĔ�[LPL\DOÕT�IRUPXODVÕ�+2O. Bi-
UDT�;9,,,� iVLU� DTÕUÕQD� VKHNHP� VXZGÕĔ� EȩOLQEHV� ]DW� HNHQOLJLQH� LVHQ-
JHQ�� �78�-MÕOGD� LQJOLV� DOÕPÕ�*HQUL�.DYHQGLVK� VXZGÕĔ�HNL� HOHPHQWWHQ�
WXUDWX۪ÕQOÕ۪ÕQ� GiOLOOHGL�� NH\LQ� IUDQFX]� DOÕPÕ�$QWXDQ� /DYXD]H� EXO� HOH-
PHQWOHUGL�NLVORURG�KiP�YRGRURG�GHS�DWD\GÕ�

6XZGÕĔ�y]JHVKH�TiVL\HWOHULQLĔ�ELUL�RQÕĔ�PROHNXODVÕQÕĔ�G~]LOLVL��RQÕ�
TXUD\WX۪ÕQ�DWRPODUGÕĔ�¿]LNDOÕT� WiEL\DWÕ�KiP�PROHNXODODUGÕĔ� MD\ODVÕZÕ�
PHQHQ�EHOJLOHQHGL�

6XZ�PROHNXODVÕ� WHĔ� WiUHSOL� ~VKP~\HVKNH� XTVDV�� RQÕĔ� QHJL]LQGH�
YRGRURG� DWRPÕQÕĔ� \DGURODUÕ�� MRTDUÕVÕQGD� EROVD� NLVORURG� DWRPÕQÕĔ�
\DGURVÕ� MD\ODVTDQ��6RQÕĔ�XVKÕQ� VXZ�PROHNXODVÕ� VH]LOHUOL� SRO\DUODQÕZ�
PHQHQ�VÕSDWODQDGÕ��RQGD�WHULV�KiP�RĔ�]DU\DGODU�DMÕUDWÕODGÕ��1iWL\MHGH�
VXZ�PROHNXODODUÕ�ELUOHVH�DODGÕ��\D۪QÕ\�NODVWHUOHU�GHS�DWDODWX۪ÕQ�WRSDU-
ODUGÕ�SD\GD�HWHGL�

6XZGÕĔ� VDOÕVWÕUPDOÕ�PROHNXO\DU�PDVVDVÕ� RQÕ� TXUD\WX۪ÕQ� YRGRURG�
KiP� NLVORURG� DWRPODUÕQÕĔ� VDOÕVWÕUPDOÕ� DWRP� PDVVDODUÕ� MÕ\ÕQGÕVÕQDQ�
LEDUDW��0U (H22�� �2�î�������î���� ��8�

'HPHN����PRO�VXZGÕĔ�PDVVDVÕ��8�J�۪D��VXZGÕĔ�PRO\DU�PDVVDVÕ�
EROVD��8�J�PRO�JH�WHĔ�

               2H2                       O2                      2H2O
6XZ�PROHNXODVÕ�TXUDPÕQGD�YRGRURG�KiP�NLVORURGWÕĔ�PDVVD�~OHVLQ�HVDSOD\PÕ]�
Q��+�� �$U��+����0U (H22�� �2����8� �0�����
Q��2�� �$U���2����0U (H22�� �������8� �0�8888
(JHU�EXO�VDQODUGÕ�SURFHQWOHUGH�HVDSODVDT��+�±��������2�±�88�8���WL�TXUD\GÕ�

Bilesizbe?

%LU�WDPVKÕ�VXZ�
TXUDPÕQGD�33�
WULOOLRQ�GDQD�

PROHNXOD�ERODGÕ�

,QVDQ�Nȩ]�MDVÕ�TXUDPÕ������VXZ��+22���
�0�8��DV�GX]Õ��1D&O���0����QDWUL\�

NDUERQDW��1D2&23) KiP
�0����EHORNODUGDQ�LEDUDW�

%LU�VWDNDQ�VXZGD�8�000�000
000 000 000 000 000 000
�8�VHSWLOOLRQ��PROHNXOD

�ERODGÕ��

Tapsırma 

5HĔOL�TD۪D]ODUGDQ�SD\GDODQÕS��VXZGÕĔ�SD\GD�EROÕZ�PRGHOLQ�MDUDWÕĔ��W~VLQGLULĔ��6XZGÕĔ�VDSD�KiP�
PX۪GDU�TXUDPÕQ�W~VLQGLULĔ�

���6XZGÕĔ�MDVDZ�RUQÕ�VÕSDWÕQGD۪Õ�DE]DOOÕTODUÕ�KiP�NHPVKLOLNOHULQ�DQDOL]OHĔ�
2��%XO�TiVL\HWOHUGHQ�ELUL�KDTTÕQGD�LOLPL\�EDVSD۪D�TÕVTD�PDTDOD�MD]ÕĔ�
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VI BAP. 2-TEMA

Suwdıń agregat jaǵdayları hám tábiyatta 
aylanısı

Úyreniletuǵın túsinikler
��6XZGÕĔ�DJUHJDW�MD۪GD\ODUÕ
��6XZGÕĔ�WiEL\DWWD�D\ODQÕVÕ

6WDNDQ۪D�LVKLPOLN�
TX\ÕS��VDOTÕQ�EROVÕQ�
GHS�R۪DQ�PX]�
TRVDVÕ]�

2QÕ�LVKLS�EROÕS��
VWDNDQGÕ�VXZ�PHQHQ�
MXZDVÕ]��GXUÕV�SD"

6WDNDQ�MiQHGH�WD]D�EROÕZÕ�XVKÕQ�
VKi\QHNWHQ�VKÕ۪ÕS�DWÕU۪DQ�SXZ�~VWLQH�
TR\ÕZÕĔÕ]�P~PNLQ��6RQGD�ÕGÕV�MDUTÕUDS��
WÕQÕT�ERODGÕ��

%XO� TXEÕOÕVWD� VXZ� ~VK� PiUWH� TROODQÕODGÕ�� ELUDT� KiU�
W~UOL� DJUHJDW� MD۪GD\ODUGD�� .HOLĔ�� RODUGÕ� DQÕTODVWÕUÕS� NȩULS�
VKÕ۪D\ÕT�

7iEL\DWWD�VXZGÕĔ�~]OLNVL]�D\ODQÕZ�TXEÕOÕVÕ�EDU�EROÕS��RO�KiU�GD\ÕP�ELU�MD۪GD\GDQ�HNLQVKL�
MD۪GD\۪D�ȩWHGL�

6KiUWOL�W~UGH�VXZGÕĔ�3�DJUHJDW�MD۪GD\Õ�EDU��TDWWÕ��VX\ÕT��JD]�WiUL]OL�
6XZGÕĔ�TDWWÕ�MD۪GD\ÕQGD�PX]��TDU��TÕUDZ�NLUHGL��6X\ÕT�MD۪GD\Õ�VXZ��VKÕT��GXPDQ��MDZÕQ��

*D]� MD۪GD\Õ� EROVD� SXZ� ERODGÕ�� 6RQÕ� D\WÕS� ȩWLZ� NHUHN�� EXOÕWODU� VXZGÕĔ� JD]� MD۪GD\Õ� HPHV��
EDONLP�VXZ�SXZÕQÕĔ�NRQGHQVDFL\DVÕ�QiWL\MHVL�

6XZ�ȩ]LQLĔ�TXUDPÕ�KiP�TiVL\HWOHULQH�TDUDS�iMD\ÕS�EROÕS�RQÕĔ�DJUHJDW�MD۪GD\ÕQ�ȩ]JHUWLZ�
TDELOL\HWL�SODQHWDPÕ]GÕĔ�ELU�ȩPLUOLN�JLGURORJL\DOÕT�D\ODQÕVÕQ�WiPL\LQOH\GL��ÒVK�Vȩ]�EHQHQ�VXZ�
D\ODQÕVÕQ�WȩPHQGHJLVKH�D\WÕZ�P~PNLQ��MDZÕQ-VKDVKÕQ��SXZODQÕZ��NRQGHQVDFL\D��6XZGÕĔ�ELU�
DJUHJDW�MD۪GD\GDQ�HNLQVKLVLQH�ȩWLZLQH�VHEHS�ERODWX۪ÕQ���SURFHVV�EDU�

Suwdıń agregat jaǵdayları

Tiykarǵı túsinikler 
Kondensaciya – SXZGÕĔ�VX\ÕT
MD۪GD\۪D�ȩWLZ�SURFHVL�
Kristallanıw – VXZGÕĔ� VX\ÕT� MD۪-

GD\GDQ� TDWWÕ� �PX]�� MD۪GD\۪D� ȩWLZ�
SURFHVL�

Eriw – TDWWÕ�MD۪GD\GDQ��PX]��VX\ÕT�
MD۪GD\۪D�ȩWLZ�SURFHVL�

Sublimaciya – VX\ÕT� \DNL� TDWWÕ�
MD۪GD\GDQ� SXZ� MD۪GD\ÕQD� �VXZGÕĔ�
PX]GDQ�SXZ۪D��ȩWLZ�SURFHVL�

Desublimaciya – VXEOLPDFL\D۪D�
TDUDPD-TDUVÕ� SURFHVV� �SXZGDQ�
PX]۪D� ȩWLZ��� 0iVHOHQ�� WiEL\DWWD�
TÕUDZ�SD\GD�EROÕZÕ�

Puwlanıw – VXZGÕĔ� VX\ÕT� MD۪GD\-
GDQ�SXZ�MD۪GD\ÕQD�ȩWLZ�SURFHVL��

Kondensaciya

Puwlanıw

Jawınlar
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Suw jaǵdaylarınıń όzgeriwi

,VKLPOLN�VXZÕ�WHPSHUDWXUD�ȩ]JHUJHQGH�ELU�MD۪GD\GDQ�HNLQVKL�MD۪GD\۪D�ȩWHGL��6KHJDUD�
VKiUWOHUL�7�0�PP�VÕQDS���0��32��3D��DWPRVIHUD�EDVÕPÕQGD�0��&�KiP��00��&��6XZ�WHP-
SHUDWXUDVÕ�0��&�KiP�RQQDQ�WȩPHQ�GiUHMHJH�W~VNHQGH�VXZ�PX]�KDODWÕQD���00��&�GDQ�MR-
TDUÕ�ERO۪DQGD�EROVD�SXZ۪D�D\ODQDGÕ�

6XZGÕĔ�TD\QDZ�KiP�PX]ODZ�QRTDWÕQ�DQÕTODZGD�DWPRVIHUD�EDVÕPÕQ�HVDSTD�DOÕZ�M~Gi�
iKPL\HWOL�±�VRQÕĔ�XVKÕQ�WyPHQ�EDVÕP�MD۪GD\ÕQGD��EL\LN�WDZODUGD��TD\QDZ�QRTDWÕ�SiVH\H-
GL��0X]� KDODWÕQGD۪Õ� VXZ� VX\ÕTOÕT� KDODWÕQD� TDUD۪DQGD� ~ONHQ� NȩOHPJH� L\H� HNHQOLJLQ� ELOLZ�
M~Gi�iKPL\HWOL�

7iEL\DWWD۪Õ� VXZ� D\ODQÕVÕ� ±� -HU� JLGURVIHUDVÕQGD۪Õ� VXZGÕĔ� ~]OLNVL]� FLNOOLN� KiUHNHWL�� %XO�
KiUHNHW�ZDTWÕQGD�VXZ�ELU�DJUHJDW�KDODWÕQDQ�HNLQVKLVLQH�ȩWHGL��6XZ�D\ODQÕVÕQÕĔ�HQHUJL\D�
GRQRUÕ�4X\DVK��WL\NDU۪Õ�DNFHSWRU�±�³MXWÕZVKÕ´VÕ�±�HQHUJL\D�TDEÕO�TÕOÕZVKÕ�KiP�DWPRVIHUD-�
۪D�VXZ�SXZÕQ�MHWNHULS�EHULZVKL�EROVD�G~Q\D�RNHDQÕ�HVDSODQDGÕ�

6XZ�D\ODQÕVÕ�JLGURORJL\DOÕT�FLNO�GHS� WH�DWDODGÕ��*LGURORJL\DOÕT�D\ODQÕV�G~Q\DQÕĔ�GHUOLN�
EDUOÕT�P~\HVKOHULQGH�VXZGÕ�WiPL\LQOH\GL��-XZPDTODS�D\WTDQGD��WiEL\DWWD۪Õ�VXZ�D\ODQÕVÕQ�
�JLGURORJL\DOÕT�FLNOGL�� WȩPHQGHJLVKH�W~VLQGLULZ�P~PNLQ��6X\ÕT�KDODWWD�ERO۪DQ�VXZ�SXZOD-
QDGÕ��DWPRVIHUD۪D�NȩWHULOHGL�KiP�RO� MHUGH�NRQGHQVDFL\DODQDGÕ��EXOÕWODU�SD\GD�HWHGL�KiP�
NH\LQ�MiQH�VX\ÕTOÕT�� MDZÕQ��VKÕT�W~ULQGH�\DNL�DUDOÕT�TDWWÕ� MD۪GD\ODU�±�TDU��EXUVKDT�KDOÕQGD�
MHUJH�TD\WDGÕ��6XZ�DWPRVIHUDGD�8±��N~Q�TDODGÕ�

6XZGÕĔ�WiEL\L\�VKDUD\DWWD�~VK�MD۪GD\GD�±�TDWWÕ��VX\ÕT�KiP�SXZ�KDODWÕQGD�EROÕZ�TiVL-
\HWL�WiEL\DWWD�VXZ�D\ODQÕVÕ�EDU�HNHQOLJLQLĔ�WL\NDU۪Õ�IDNWRUODUÕQDQ�ELUL�

ÒVK� OLWUOL� EDQND۪D� �VKDPD� PHQHQ� 2��� VP�� ÕVVÕ�
VXZ�TX\ÕĔ��0HWDOO� SRGQRVTD�ELU� QHVKH�PX]�EȩOHN-
VKHOHULQ� TR\ÕĔ� KiP� RQÕ� ÕGÕVWÕĔ� ~VWLQH� MD\ODVWÕUÕĔ��
%DQND� LVKLQGHJL� KDZD� NȩWHULOLS�� VXZÕ\GÕ�� 2QGD۪Õ�
VXZ� SXZÕ� NRQGHQVDFL\DODQÕS� EXOÕWWÕ� SD\GD� HWHGL��
%XO� WiMLUL\EH� MÕOOÕ�KDZD�VXZÕ۪DQÕQGD�EXOÕWODUGÕĔ�SD\-
GD�EROÕZÕQ�KiP�MDZÕQQÕĔ�EXOÕWODUGDQ�TDQGD\�WiUL]GH�
W~VLZLQ�NȩUVHWHGL�

-XZPDTODS�VRQÕ�D\WDPÕ]�� LQVDQ�ȩ]LQLĔ�HNRQRPL-
NDOÕT�LVNHUOLJL�QiWL\MHVLQGH�VXZGÕĔ�ELU�EȩOHJLQ�FLNOGDQ�
WDUWÕS� DODGÕ�� EXO� RQÕĔ� WiEL\L\� D۪ÕPÕQ� ȩ]JHUWHGL�� %XO�
S~WNLO� FLNO۪D� G~]HWLS� EROPD\WX۪ÕQ� ]Õ\DQ� MHWNHULZL�
KiP� RQÕ� EX]ÕZÕ�P~PNLQ�� .ȩS� MÕOOÕT� L]OHQLZOHU� QiWL\-�
MHVLQGH�DOÕPODU�DTÕU۪Õ�ZDTÕWODUGD� VXZ�D\ODQÕVÕ� VH]L-�
OHUOL� GiUHMHGH� WH]OHVH� EDVOD۪DQ� GHJHQ� MXZPDTTD�
NHOGL�� %XO� S~WNLO� G~Q\DGD۪Õ� NOLPDWTD� MDPDQ� WiVLULQ�
NȩUVHWHGL��,VVÕ�MHUOHU�MiQHGH�ÕVVÕ�KiP�TXU۪DT�ERODGÕ��
MDZÕQOÕ�MHUOHUGH�EROVD�NȩELUHN�MDZÕQ-VKDVKÕQ�J~]HWLOH-
GL��%XQÕ�XPÕWSDZÕPÕ]�]iU~U��VXZ�UHVXUVODUÕQDQ�GXUÕV�
SD\GDODQÕZ�NHUHN�

Izertlew

Tapsırmalar

���1H�XVKÕQ�VXZ�-HUGHJL�HĔ�iKPL\HWOL�]DW�HVDSODQDGÕ"
2�7XZUÕ�MXZDSODUGÕ�NȩUVHWLĔ��'iU\DODU��NȩOOHU��WHĔL]OHU�EHWLQGH�VXZGÕĔ�SXZODQÕZÕ�

D��[LPL\DOÕT�SURFHVV�� �� � E��¿]LNDOÕT�SURFHVV�
Y��EXOÕWODUGÕĔ�SD\GD�EROÕZÕ�VHEHSOL�� G��MDZÕQ�MDZÕZÕQÕĔ�VHEHSOL�
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VI BAP. 3-TEMA

Ámeliy shınıǵıw. Suwdıń fizikalıq qásiyetleri

Úyreniletuǵın túsinikler
��6XZGÕĔ�¿]LNDOÕT�TiVL\HWOHUL
��6LQWH]
��$QDOL]

Suwdıń fizikalıq qásiyetlerin úyreniw

Kerekli ásbap-úskeneler hám zatlar: W~EL� WHJLV� VKL\VKH�
ȩOVKHZ� FLOLQGUL�� EDVSD� MD]ÕZ�� VÕ]۪ÕVK�� GLVWLOOHQJHQ� VXZ�� YRGR-
SURYRG�VXZÕ��PLQHUDO�VXZ�

Jumıstıń barıw tártibi:
��� %DVSD� MD]ÕZ� ~VWLQH� ȩOVKHZ� FLOLQGULQ� TR\ÕĔ�� 'LVWLOOHQJHQ�

VXZGÕ�ȩOVKHZ�FLOLQGULQH�TX\ÕĔ��MD]ÕZ�yVKHPHQ�GHJHQVKH�VXZGÕ�
TX\ÕZGÕ�GDZDP�HWWLULĔ��4D\VÕ�EL\LNOLNWH�VKULIW�NyULQEH\�TDO۪DQÕ-
QD�\DPDVD�VKULIW�EXOGÕUDZÕQD�LWLEDU�EHULĔ�

.yUVHWNLVK�EL\LNOLJLQ�VÕ]۪ÕVK�SHQHQ�yOVKHĔ�
2��9RGRSURYRG� VXZÕ� KiP�PLQHUDO� VXZ�PHQHQ� GH� WiMLUL\EH-

QL�XVÕ� WiUWLSWH� WiNLUDUODĔ��.yUVHWNLVKOHUGL�GiSWHULĔL]JH� MD]ÕS�DOÕĔ�
KiP�QiWL\MHOHUGL�VDOÕVWÕUÕĔ�

. 

Kerekli ásbap-úskeneler hám zatlar: 2�VKL\VKH�ÕGÕV��2�TD-
VÕT��GLVWLOOHQJHQ�VXZ��TiOHJHQ�UHĔOL�VX\ÕTOÕT��V~W�\DNL�VKHUEHW��

Jumıstıń barıw tártibi:
����-ÕGÕVTD�VXZ��2-ÕGÕVTD�V~W�\DNL�VKHUEHW�TX\ÕODGÕ�
2��ÎGÕVODU۪D�TDVÕT�VDOÕQDGÕ�KiP�NȩULQLVL�VDOÕVWÕUÕODGÕ��

6XZ�QH"�%XO�UHĔVL]�VX\ÕTOÕTSD"
+HVK� ELU� ]DW� VXZ� VÕ\DTOÕ� WLULVKLOLJLPL]GLĔ� DMÕUDOPDV� EyOHJLQH� D\ODQED۪DQ�� 2O� ȩ]LQH� WiQ�

TiVL\HWOHUJH�L\H�
±�L\LVVL]��GiPVL]��DQÕT�IRUPDVÕ�MRT�
±�JD]��VX\ÕTOÕT��TDWWÕ�MD۪GD\GD�EROD�DODGÕ�
±�WÕQÕT�KiP�UHĔVL]�
±�EDVTD�]DWODUGÕ�HULWH�DODGÕ�

Kerekli ásbaplar hám zatlar: 3�NHĔ�DZÕ]OÕ�NROED��VKL\VKH�D\QD��VKWDWLY��VSLUW� ODPSDVÕ��
GLVWLOOHQJHQ�VXZ��YRGRSURYRG�VXZÕ��PLQHUDO�VXZ�

Jumıstıń barıw tártibi:
���3�QRPHUOHQJHQ�NROEDODU۪D��0�PO�GHQ�YRGRSURYRG�VXZÕ��GLVWLOOHQJHQ�KiP�PLQHUDO�VXZ�

TX\ÕĔ�
2��.ROEDODU�~VWLQ�VDDW�D\QDVÕ�PHQHQ�MDEÕĔ�KiP��0±�0��&�TD�GH\LQ�TÕ]GÕUÕĔ�
3��.ROEDQÕ�D\ODQED�KiUHNHW�SHQHQ�VLONLWLS��VKL\VKH�D\QDQÕ�DOÕĔ�� ,\LVNHOHĔ��=DWODUGÕĔ� L\LVL�

VDSDVÕ�MD۪ÕQDQ�EDOVKÕT��VKLULJHQ��[ORU�KiP�XVÕODU�VÕ\DTOÕODU�PHQHQ�WiUL\LSOHQHGL�

3-tájiriybe. Suwdıń iyisin anıqlaw

1-tájiriybe. Suwdıń tınıqlıǵın anıqlaw

2-tájiriybe. Suwdıń reńin anıqlaw
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Kerekli ásbap-úskeneler hám zatlar: 3�VWDNDQ��VKL\VKH�
WD\DTVKD��GLVWLOOHQJHQ�VXZ��DV�GX]Õ��TXP��TXPVKHNHU�

Jumıstıń barıw tártibi:
��� 6WDNDQODUJi�VXZ�TX\ÕĔ���-VWDNDQ۪D�VKHNHU��2-VWDNDQ-�

۪D�DV�GX]Õ��3-VWDNDQ۪D�TXP�VDOÕS��VKL\VKH� WD\DTVKD� MiUGH-
PLQGH�DUDODVWÕUÕĔ�

2�� Ï]JHULVOHUGL�J~]HWLĔ�KiP�VDOÕVWÕUÕĔ�
3�� 6WDNDQ۪D�3�±���EȩOHN�PX]�VDOÕQDGÕ��0X]GÕĔ� IRUPDVÕ�

TDQGD\"���PLQXWWDQ�NH\LQ�PX]�TDQGD\�KDODWWD�ERODGÕ"
Juwmaq:�WD]D�VXZ�WÕQÕT��UHĔVL]��L\LVVL]�VX\ÕT�]DW��6XZ۪D�

UHĔ� KiP� L\LVWL� RQGD� HULJHQ� ]DWODU� EHUHGL��$\ÕUÕP� ]DWODU� �DV�
GX]Õ�� TXPVKHNHU�� VXZGD� MDTVÕ� HUL\GL�� D\ÕUÕPODUÕ� EROVD� HUL-
PH\GL��TXP��

Kerekli ásbap-úskeneler hám zatlar: KiU�W~UOL�NȩOHPGH-
JL�VWDNDQODU��IDUIRU�NHVHVKH��VSLUW�ODPSDVÕ��VKWDWLY��PX]��VXZ�

Jumıstıń barıw tártibi:
��� 6XZ� �00� PO� OL� VWDNDQ۪D� TX\ÕODGÕ�� 6RĔÕQDQ� �00� PO�

ÕGÕVWD۪Õ� VXZGÕ� �0� PO� OL� VWDNDQ۪D� TX\ÕODGÕ�� 1H� J~]HWLOHGL"�
�6XZGÕĔ�IRUPDVÕ�EDUPD"

2�� 6KWDWLYNH� IDUIRU� NHVHVKHQL� TR\ÕS�� R۪DQ� �0� PO� VXZ�
TX\ÕODGÕ��6SLUW�ODPSDVÕ�MiUGHPLQGH�TÕ]GÕUÕODGÕ��1H�J~]HWLOHGL"

6XZ� [DQD� WHPSHUDWXUDVÕQGD� VX\ÕT�� �00� �&� GDQ� MRTDUÕ�
ERO۪DQGD�JD]� �SXZ�� MD۪GD\ÕQGD�� WHPSHUDWXUD�0� �&�GDQ� WȩPHQ� WHPSHUDWXUDGD�TDWWÕ� �PX]��
MD۪GD\ÕQGD�ERODGÕ��0X]�[DQD�WHPSHUDWXUDVÕQGD�HUL\GL�

Ne ushın suwdıń formulası H2O kόrinisinde jazıladı?

(OHNWU� WRNÕ� WiVLULQGH� \DNL� 2000� �&� WHPSHUDWXUDGD� VXZ�
WDUTDODGÕ��%XO� UHDNFL\D�VL]�DOGÕĔ۪Õ�VDEDTODUGDQ�ELOJHQLĔL]-�
GH\��YRGRURG�LVOHS�VKÕ۪DUÕZ�XVÕOODUÕQDQ�ELUL��

 2H22�ĺ�2+2Ĺ��22Ĺ
6XZ�HOHNWU�WRNL�WiVLULQGH�WDUTDO۪DQÕQGD�HNL�NȩOHP�YRGR-

URG�+ൣ�KiP�ELU�NȩOHP�NLVORURG�2ൣ�JD]OHUL�SD\GD�ERODGÕ�
9RGRURGWÕĔ�WÕ۪Õ]OÕ۪Õ�ȡ��ɇ��� �0�08��J���O��NLVORURGWÕĔ�WÕ۪Õ]-

OÕ۪Õ�ȡ��22�� ����2��J��� O�HNHQOLJLQ�ELOLS��DMÕUDO۪DQ�JD]OHUGLĔ�
PDVVD�TDWQDVODUÕQ�HVDSODS�VKÕ۪DPÕ]��P� �ȡ�ā�9

P��+2����P�22�� ��0�08��J���O�ā�2�O��������2�J���O�ā��O��� ����8
%XO� TDWQDV� WȩPHQGHJL� DWRP� PDVVDODUÕ� TDWQDVODUÕQD�

��Vi\�NHV�NHOHGL�
2AU��+����$U��2�� ��2�ā��������� ����8
4XUDPDOÕ�]DWWÕĔ�TXUDP�EȩOHNOHUJH� WDUTDOÕZÕ�DQDOL]�GHS�

DWDODGÕ�
ÈSLZD\Õ�]DWODUGDQ�TXUDPDOÕ�]DWODUGÕ�DOÕZ�UHDNFL\DVÕ�VLQWH]�GHOLQHGL�

2H2�22ĺ�2+2O

4-tájiriybe. Suw – tábiyiy eritiwshi

5-tájiriybe. Suwdıń agregat jaǵdayları
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Tapsırmalar

���0�&�GDQ�WȩPHQ�WHPSHUDWXUDODUGD�VXZ�PHQHQ�QH�M~]�EHUHGL"
2��+iU�W~UOL�MHUOHUGHQ�DOÕQ۪DQ�VXZODUGÕĔ�TXUDPÕ�ELU�TÕ\OÕPD"�2ODU�ELU-ELULQHQ�TDOD\�SDUÕT�TÕODGÕ"
3��6XZGÕĔ�TD\VÕ�TiVL\HWOHUL�iKPL\HWOL�GHS�R\OD\VÕ]"�

$]�
HULZVKL

=DWODUGÕĔ�VXZGD�
HULZVKHĔOLJL

-DTVÕ�
HULZVKL

ÈPHOGH�
HULPH\WX۪ÕQ

.LVORURG� KiP� YRGRURGWDQ� VXZ� VLQWH]L� XVKÕQ� 32� JU� NLVORURG� MXPVDO۪DQ�� 5HDNFL\D۪D�
NLULVNHQ�YRGRURG�PX۪GDUÕQ�DQÕTODĔ"

Berilgen:   Sheshiw:

P�22�� �32�J� � �[������������32�J
Q�+2�� �"� � � ���2+2���22� �2+2O
     2�PRO������32�J

32 2 32; 2
2 32 32

x g x mol
mol g

⋅
= = =

Juwap:�2�PRO�+2

ÈMD\ÕS� HULWLZVKL� ERO۪DQ� VXZ� EDVTD� VX\ÕTOÕTODU۪D� TDUD۪DQGD� NȩELUHN� GX]� KiP� XVÕ�
VÕ\DTOÕ�]DWODUGÕ�HULWHGL��.ȩSOHJHQ�TDWWÕ�]DWODU��VX\ÕTOÕTODU�KiP�JD]OHU�VXZGD�HUL\GL��0iVH-�
OHQ��JD]OHQJHQ�VXZ�±�XJOHURG��,9�-RNVLGL��NDUERQDW�DQJLGULG�WÕĔ�VXZGD۪Õ�HULWSHVL��DV�VLUNH-
VL�±�VLUNH�NLVORWDVÕQÕĔ�VXZGD۪Õ�HULWSHVL��VKHNHU�VLURSÕ�±�VKHNHUGLĔ�VXZGD۪Õ�HULWSHVL��%LUDT�
KDPPH�]DWODU�VXZGD�ELU�TÕ\OÕ�GiUHMHGH�MDTVÕ�HULPH\GL��6XZGD�WROÕT�HULPH\WX۪ÕQ�]DWODU�EDU��
6XZGD۪Õ� TDWWÕ� ]DWODUGÕĔ� HULZVKHĔOLJL� iGHWWH� WHPSHUDWXUD� DUWÕZÕ�PHQHQ� DUWDGÕ��*D]OHUGLĔ�
HULZVKHĔOLJL�iGHWWH�WHPSHUDWXUDQÕĔ�SiVH\LZL�KiP�EDVÕPQÕĔ�DUWÕZÕ�PHQHQ�DUWDGÕ�
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VI BAP. 4-TEMA

Suwdıń ximiyalıq qásiyetleri

Úyreniletuǵın túsinikler
��7L\NDUODU
��.LVORWDODU�

.HOLĔ��VXZ�TDWQDVÕQGD�EDUDWX۪ÕQ�EDUOÕT�UHDNFL\DODUGÕ�HVOH\PL]��%XQÕĔ�XVKÕQ�DOGÕQODUÕ�
GXV�NHOJHQ�UHDNFL\D�WHĔOHPHOHULQ�MD]DPÕ]�KiP�RODUGÕ�VLVWHPD۪D�NHOWLUHPL]��%XQQDQ�EHOJLOL�
ERODGÕ��VXZ�M~GD�DNWLY�[LPL\DOÕT�]DW�

��� 6XZ�NȩSOHS�PHWDOODU�PHQHQ�UHDNFL\D۪D�NLULVLS��WL\NDU�SD\GD�HWHGL�KiP�YRGRURG�
EyOLQLS�VKÕ۪DGÕ�

D��21D���2+22� �21D2+��+2Ĺ��WH]�
�2.���2+22� �2.2+��+2Ĺ��WH]��
Aktiv metallar:�/L��1D��.��5E��&V��)U��&D��6U��%D��5D�

Tiykarǵı túsinikler 
Tiykarlar��JLGURNVLGOHU��±

� PROHNXODODUÕQGD� PHWDOO�
DWRPODUÕ� KiP� ELU� \DPD-
VD� ELU� QHVKH�2+� JLGURNVLO�
JUXSSDVÕ� ERO۪DQ� TXUDPDOÕ�
]DWODU��

Kislotalar� ±� YRGRURG�
DWRPODUÕ� KiPGH� NLVORWD�
TDOGÕ۪ÕQDQ� LEDUDW� ERO۪DQ�
TXUDPDOÕ�]DWODU��E��0DJQL\�ÕVVÕ�VXZ�PHQHQ�UHDNFL\D۪D�NLULVLS��HULPH\WX۪ÕQ�

WL\NDU�SD\GD�HWHGL�
0J���2+22� �0J�2+�2���+2Ĺ
3)H����+22� �)H3O4����+2Ĺ�WHN�TÕ]GÕUÕO۪DQGD�
1L���+22� �1L2���+2Ĺ�
F��%HULOOL\�VXZ�PHQHQ�DPIRWHU�RNVLG�SD\GD�HWHGL��
%H���+22� �%H2���+2Ĺ
2�� 0HWDOO� HPHVOHU� DUDVÕQGD�� PiVHOHQ�� XJOHURG� KiP� RQÕĔ�

YRGRURGOÕ� ELULNSHVL� �PHWDQ�� VXZ� PHQHQ� UHDNFL\D۪D� NLULVHGL��
%XO� ]DWODU�PHWDOODU۪D�TDUD۪DQGD�RQVKD�DNWLY�HPHV��ELUDT� MR-
TDUÕ�WHPSHUDWXUDODUGD�VXZ�PHQHQ�UHDNFL\D۪D�NLULVH�DODGÕ�

&���+22� �+2Ĺ���&2Ĺ��TDWWÕ�TÕ]GÕUÕO۪DQGD�
&+4���2+22� ��+2���&22Ĺ��TDWWÕ�TÕ]GÕUÕO۪DQGD�
3��6XZ�NȩSOHJHQ�PHWDOO�HPHVOHU�RNVLGOHUL�PHQHQ�UHDNFL\D-�

۪D�NLULVHGL�KiP�NLVORWDODU�SD\GD�HWHGL��
SO2���+22� �+2SO3

SO3���+22� �+2SO4

&22���+22� �+2&23

���$\ÕUÕP�PHWDOO�RNVLGOHUL�GH�VXZ�PHQHQ�UHDNFL\D۪D�NLULVLS��
WL\NDU�SD\GD�HWHGL�

Na22���+22 21D2+
&D2���+22 �&D�2+�2

+iPPH�PHWDOO�RNVLGOHUL�GH�VXZ�PHQHQ�UHDNFL\D۪D�NLULVH�DOPD\GÕ�
2ODUGDQ� D\ÕUÕPODUÕ� VXZGD� iPHOGH� HULPH\GL� KiP� VRQÕĔ� XVKÕQ� VXZ� PHQHQ� UHDNFL\D۪D�

NLULVSH\GL��%XODU�=Q2��7L22��&U2O3�EROÕS��RODUGDQ��PiVHOHQ��VXZ۪D�VKÕGDPOÕ�ER\DZODU�WD\DU-
ODQDGÕ��7HPLU�RNVLGOHUL�GH�VXZGD�HULPH\GL�KiP�RO�PHQHQ�UHDNFL\D۪D�NLULVSH\GL�

Eslep qalıń!
7HN�۪DQD�DNWLY�PHWDOODUGÕĔ�

RNVLGOHUL� VXZ� PHQHQ� UHDN-
FL\D۪D� NLULVHGL�� 2UWDVKD��
�DNWLY�PHWDOODU� RNVLGOHUL� KiP�
�DNWLYOLN� TDWDUÕQGD� YRGRURG-
WDQ� NH\LQ� WXU۪DQ� PHWDOODU�
�VXZGD�HUL�PH\GL��PiVHOHQ��

&X2� �� +22�  � UHDNFL\D�
M~UPH\GL�
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���6XZ� NȩS� VDQOÕ� ELULNSHOHU� SD\GD�HWHGL�� RODUGD� RQÕĔ�PROHNXODVÕ� WROÕT� VDTODQÕS� TDODGÕ��
%XODU�JLGUDWODU�GHS�DWDODGÕ��(JHU�JLGUDW�NULVWDOOÕ�EROVD��RO�NULVWDOORJLGUDW�GHS�DWDODGÕ��

0ÕVDO�XVKÕQ�
&X624����+22�ĺ�&X624ā5H2O

.ULVWDOORJLGUDW�NȩN�
UHĔOL�PÕV�NXSRURVÕ

$T�UHĔOL�]DW�
VXZVÕ]�PÕV�VXOIDWÕ

*LGUDWODUGÕĔ�SD\GD�EROÕZÕQD�EDVTD�PÕVDOODU�NHOWLUH\LN�
H2SO4���+22� �+2SO4�ā�H22��VXOIDW�NLVORWD�JLGUDWÕ�
1D2+���+22� �1D2+�ā�H22��X\ÕZVKÕ�QDWUL\�JLGUDWÕ�
6XZGÕ� JLGUDWODU۪D� KiP� NULVWDOORJLGUDWODU۪D� ELULNWLUHWX۪ÕQ�

ELULNSHOHUGHQ� NHSWLULZVKL� UHWLQGH� TROODQÕODGÕ�� 2ODUGÕĔ� MiUGH-�
PL� PHQHQ� PiVHOHQ�� Ë۪DO� DWPRVIHUD� KDZDVÕQDQ� VXZ� SXZÕ�
VKÕ۪DUÕS�WDVODQDGÕ�

���6XZGÕĔ�DUQDZOÕ�UHDNFL\DVÕ�±�NLVORURGWÕĔ�VKÕ۪ÕZÕ�PHQHQ�
M~]� EHUHWX۪ÕQ� ȩVLPOLNOHU� WiUHSLQHQ� NUD[PDO� �&�H�0O5)Q� KiP�
EDVTD�XVÕ۪DQ�XTVDV�ELULNSHOHU��XJOHYRGODU��VLQWH]L�

�Q&22����Q�ā�+22Ĺ� ��&�H�0O5�Q����Q�22��MDTWÕOÕT�TDWQDVÕQGD�
6XZ�HOHNWU�WRNÕ�WiVLULQGH�YRGRURG�KiP�NLVORURGTD�WDUTDODGÕ�

2H2O           2H2Ĺ���O2Ĺ

Tapsırmalar

������J�N~NLUWWHQ�DOÕQ۪DQ�EDUOÕT�N~NLUW��9,�-RNVLGLQ�VXOIDW�NLVORWD۪D�D\ODQGÕUÕZ�XVKÕQ
QHVKH�JUDPP�VXZ�NHUHN�ERODGÕ"�%XO�TDQVKD�VXOIDW�NLVORWD�SD\GD�HWHGL"
2��7ȩPHQGHJL�ȩ]JHULVOHUGL�iPHOJH�DVÕUÕZ�XVKÕQ�UHDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ��
&D�ĺ�&D+2�ĺ�&D�2+�2.
3��ÈPHOJH�DVÕUÕOÕZÕ�P~PNLQ�ERO۪DQ�UHDNFL\D�WHĔOHPHOHULQ�MXZPDTODĔ��UHDNFL\D�ȩQLPOHULQ�DWDĔ�
&D2���+22�ĺ
SO2���+22�ĺ
/L���+22�ĺ
&X���+22�ĺ
=Q2���+22�ĺ
$O���+22�ĺ
%D���+22�ĺ
K22���+22�ĺ
0J���+22�ĺ
N2O5���+22�ĺ

UHĔOL�PÕV�NXSRURVÕ

HOHNWU�WRNÕĺ
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VI BAP. 5-TEMA

Ámeliy shınıǵıw. Suwdıń oksidler menen 
óz ara tásiri 

Úyreniletuǵın túsinikler
��7L\NDU
��.LVORWD�
���,QGLNDWRU

4XUÕOÕVWD۪Õ� D\ÕUÕP� MXPÕVODUGD�� MHNH� ~\OHUGH��PHN-
WHSWH�WHUHNOHUGL�D۪DUWÕZ�XVKÕQ�KiN��NDOFL\�RNVLGL�&D2��
VXZ�PHQHQ�DUDODVWÕUÕODGÕ��%XQGD\�MD۪GD\GD�[LPL\DOÕT�
UHDNFL\D� M~]HJH� NHOHGL� KiP� VȩQGLULOJHQ� KiN� SD\GD�
ERODGÕ�

Ximiyalıq teńlemesi: 
ɋɚɈ���ɇ2Ɉ� �ɋɚ�Ɉɇ�2
%XO� UHDNFL\DGD� ÕVVÕOÕT� DMÕUDODGÕ�� WL\NDU� SD\GD�

ERODGÕ�
%LULJLZ�UHDNFL\DVÕ�M~]�EHUHGL�
Ásbap-úskeneler: SURELUNDODU�KiP�VKWDWLY�
Reaktivler: PHWDOO� RNVLGOHUL�� PHWDOO� HPHV� RNVLGOHUL�� VXZ��

IHQROIWDOHLQ�\DPDVD�ODNPXV�
Qáwipsizlik qaǵıydaları: 
��WiMLUL\EHGH�D]�PX۪GDUGD�UHDNWLYOHUGHQ�SD\GDODQÕZ�
��UHDJHQWOHUGLĔ�NL\LP��WHUL�KiP�Nȩ]OHUJH�WL\LZLQHQ�VDTODQÕZ�
���3URELUND۪D�D]�PX۪GDUGD�NDOFL\�RNVLGL�&D2�VDOÕĔ��~VWLQH�

iVWHOLN�SHQHQ�VXZ�TX\ÕĔ��$T�UHĔOL�HULWSH�SD\GD�ERODGÕ�
2��0HWDOO�HPHV�RNVLGWLĔ�VXZGD۪Õ�HULWSHVL�VÕSDWÕQGD�PLQHUDO�

VXZGÕ� DOÕZ� XVÕQÕV� HWLOHGL�� VHEHEL� PHWDOO� HPHVOHUGLĔ� NȩSVKLOL-
JLQLĔ�RNVLGOHUL�JD]� WiUL]OL� ]DWODU� �&22��122��623���TDWWÕ� �32O5) 
KiP�VX\ÕT��&O2O7��0Q2O7��KDODWGD۪ÕODUÕ�EROVD�]iKiUOL��

3��3-SURELUND۪D�GLVWLOOHQJHQ�VXZ�TX\ÕĔ�
��� 6XZ�� NLVORWD� HULWSHVL� KiP� WL\NDU� HULWSHVL� VDOÕQ۪DQ� ~VK� SURELUND۪D� �±2� WDPVKÕGDQ�

IHQROIWDOHLQ� \DPDVD� ODNPXV� HULWSHVLQHQ� WDPÕ]ÕĔ�� ,QGLNDWRUODUGÕĔ� WiVLULQGH� SD\GD� ERO۪DQ�
UHĔOHUGL�VDOÕVWÕUÕĔ�

���1iWLMHOHUGL�KiP�[LPL\DOÕT�UHDNFL\D�WHĔOHPHOHULQ�GiSWHULĔL]JH�MD]ÕĔ�
Eritpelerde kislota hám tiykarlardı anıqlaw
.ȩSVKLOLN� RNVLGOHU� KiP�RODU۪D� VD\NHV� NHOHWX۪ÕQ� JLGUDWODU� UHĔVL]� ELULNSHOHU�� VRQÕĔ� XVKÕQ�

RODUGÕĔ�EDU�HNHQOLJLQ�DQÕTODZ�\DPDVD�NLVORWDODU�KiP�WL\NDUODUGÕ� ³VÕUWTÕ� MiUGHP´VL]�SDUÕTODZ�
P~PNLQ�HPHV��(ULWSHOHUGHJL�NLVORWDODU�KiP�WL\NDUODUGÕ�DQÕTODZ�XVKÕQ�LQGLNDWRUODU�±�HULWSHGH�
NLVORWD�\DPDVD�WL\NDU�EDU�HNHQOLJLQH�TDUDS�UHĔLQ�ȩ]JHUWHWX۪ÕQ�TXUDPDOÕ�RUJDQLNDOÕT�ELULNSH-
OHU�TROODQÕODGÕ��(Ĕ�NȩS�TROODQÕODWX۪ÕQ�LQGLNDWRUODU�KiP�RODUGÕĔ�NLVORWD�KiP�WL\NDUODUGD۪Õ�UHĔL�
NHVWHGH�NHOWLULOJHQ�

Indikator Reń
NLVORWD�HULWSHOHULQGH WL\NDUODU�HULWSHOHULQGH WD]D�VXZGD

/DNPXV TÕ]ÕO NȩN ¿�ROHW�UHĔ

0HWLORUDQM TÕ]ÕO VDUÕ TÕ]۪ÕVK

)HQROIWDOHLQ UHĔVL] WRT�TÕ]۪ÕVK UHĔVL]

PHWDOO� RNVLGOHUL�� PHWDOO� HPHV� RNVLGOHUL�� VXZ��

���3URELUND۪D�D]�PX۪GDUGD�NDOFL\�RNVLGL�&D2�VDOÕĔ��~VWLQH�

2��0HWDOO�HPHV�RNVLGWLĔ�VXZGD۪Õ�HULWSHVL�VÕSDWÕQGD�PLQHUDO�

) 

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



141

.ȩELQHVH� LQGLNDWRUODU� VXZOÕ� \DPDVD� VSLUWOL� HULWSHOHU� W~ULQGH�TROODQDGÕ�� ,QGLNDWRU� HULWSHVL�
VLĔGLULOJHQ�TD۪D]�±�LQGLNDWRU�TD۪D]ÕQDQ�SD\GDODQÕZ�TROD\OÕUDT��

�������/DNPXVWÕĔ�NLVORWD�KiP�WL\NDUODUGD۪Õ�UHĔL����������������������������������,QGLNDWRU�TD۪D]Õ

Tapsırmalar

���*D]�WiUL]OL�RNVLG�VXZ�PHQHQ�WiVLUOHVLZL�QiWL\MHVLQGH�SD\GD�ERO۪DQ�]DW�HULWSHVL� ODNPXVWÕ�TÕ]ÕO�
UHĔJH�ȩ]JHUWHGL��%XO�TDQGD\�JD]�EROÕZÕ�P~PNLQ"�5HDNFL\D�WHĔOHPHOHULQ�MD]ÕĔ�

2��5HDNFL\D�WHĔOHPHOHUL�V[HPDODUÕQ�WROWÕUÕĔ�KiP�UHDNFL\D�ȩQLPOHULQ�DWDĔ�
$��/ɿ22���ɇ22�ĺ���������
%��32O5���+22�ĺ������� �
&��������+22�ĺ�%D�2+�2
3��7ȩPHQGHJL� ]DWODUGDQ�TD\VÕ�ELUL� VXZ�PHQHQ�ȩ]�DUD� WiVLUOHVHGL"�7L\LVOL� UHDNFL\D� WHĔOHPHOHULQ�

MD]ÕĔ�
Na22��&22��623��&U2��6L22.

���3���JU�NDOL\�PHWDOÕQ�VXZ�PHQHQ�WROÕT�UHDNFL\D۪D�NLULVLZL�QiWL\MHVLQGH�TDQVKD�.2+�KiP�QHVKH�
PRO�YRGRURG�SD\GD�ERODGÕ"

������8�NJ�&D�2+�2�SD\GD�TÕOÕZ�XVKÕQ�TDQVKD�VXZ�KiP�VȩQGLULOPHJHQ�KiN��&D2��NHUHN"
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VI BAP. 6-TEMA

Neytrallanıw reakciyaları

Úyreniletuǵın túsinikler
• 7L\NDU
• .LVORWD�
• 1H\WUDOODQÕZ�UHDNFL\DVÕ

(JHU�WHĔ�PX۪GDUGD�[ORULG�NLVORWDVÕ�KiP�QDWUL\�JLGURNVLGWL�DUDODVWÕUVDĔÕ]��QH\WUDO�RUWDOÕTOÕ�
HULWSH�SD\GD�ERODGÕ�

��PRO� YRGRURG�[ORULG� �+&O��KiP���PRO�QDWUL\�JLGURNVLG� �1D2+�� UHDNFL\D۪D�NLULVNHQGH��
��PRO� QDWUL\� [ORULG� �1D&O�� KiP� ��PRO� VXZ� �+22�� SD\GD� ERODGÕ�� ,WLEDU� EHULĔ�� EXO� UHDNFL\D�
SURFHVLQGH� HNL� TXUDPDOÕ� ]DW� ȩ]� TXUDP� EȩOHNOHULQ� DOPDVWÕUDGÕ� KiP� HNL� MDĔD� TXUDPDOÕ� ]DW�
SD\GD�ERODGÕ�

+&O���1D2+�ĺ�1D&O���+2O
(NL�TXUDPDOÕ�]DW�TXUDP� EȩOHNOHULQ� DOPDVDWX۪ÕQ� UHDNFL\DODU� DOPDVÕZ� UHDNFL\DODUÕ�

��GHOL�QHGL�
$OPDVÕZ�UHDNFL\DVÕQÕĔ�ȩ]�DOGÕQD��EL]�NȩUJHQ�KDODWÕ�QH\WUDOODQÕZ�UHDNFL\DVÕ�ERODGÕ�
1H\WUDOODQÕZ� UHDNFL\DVÕ�±�NLVORWD�KiP� WL\NDUGÕĔ�ȩ]�DUD� WiVLUL�EROÕS��RQGD�GX]�KiP�VXZ�

SD\GD�ERODGÕ�
1H\WUDOODQÕZ�UHDNFL\DVÕQÕĔ�V[HPDVÕ��.,6/27$���7,<.$5� �'8=���68:
;ORULG� NLVORWD� KiP� QDWUL\� WL\NDUÕQÕĔ� WiVLUOHVLZLQHQ� DOGÕQ� RODUGÕ� ODNPXV� TD۪D]Õ� PHQHQ�

WHNVHULZ�P~PNLQ�
;ORULG� NLVORWDVÕQGD� ODNPXV� TÕ]ÕO� W~VNH� NLUHGL�� 1DWUL\� JLGURNVLGL� HULWSHVLQGH� ±� NȩN� W~VNH�

NLUHGL�
;ORULG�NLVORWD�KiP�QDWUL\�JLGURNVLG�SD\GD�ERO۪DQ�]DWTD�EDWÕUVDĔÕ]��RO�¿�ROHW�W~VNH�NLUHGL��

QH\WUDO�RUWDOÕTWÕ�NȩUVHWHGL�

$OÕQ۪DQ�HULWSH�TÕ]GÕUÕOVD��VXZ�iVWH�SXZODQDGÕ��.ROEDGD�DV�GX]Õ��QDWUL\�[ORULG�QÕĔ�VKȩNSH-
VL�TDODGÕ�
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Tapsırmalar

���5HDNFL\D�WHĔOHPHOHULQ�WLNOHĔ��UHDNFL\D�W~UOHULQ�NȩUVHWLĔ�

$��«««���««���ĺ�=Q&O2���2+22�
B) Al(OH)3���3+123�ĺ
&��«««���««��ĺ�.123���+2O
'��%D�2+�2���+2SO4�ĺ�
(��«««���««��ĺ�0J624
)��&U�2+�3���3+&O�ĺ� ��+2O

*��«««���««���ĺ�$O&O3 ��+2O

2�� %XO� WL\NDUODUGÕĔ�&X�2+�2��$O�2+�3�� )H�2+�3� [ORULG� KiP� VXOIDW� NLVORWDODU�PHQHQ� ȩ]� DUD� WiVLUL�
UHDNFL\D�WHĔOHPHOHULQ�G~]LĔ�

3��.HOWLULOJHQ�EHOJLOHUGHQ�SD\GDODQÕS��0�W~UOL�NLVORWD�IRUPXODVÕQ�G~]LĔ�

H

H2 &, H

H SO4 H2 NO3 H

H2 &23 H2 S H3 324 H2

H %U H SO3 H I H4 SiO3 H

Tiykarǵı túsinikler 
Neytrallanıw reakciyası – 

NLVORWD�KiP�WL\NDU�WiVLUOHVLZLQHQ�
VXZ�KiP�GX]�SD\GD�ERODWX۪ÕQ�
[LPL\DOÕT�SURFHVV�

1H\WUDOODQÕZ�UHDNFL\DODUÕ�N~VKOL�KiP�N~VKVL]�NLVORWDODU�
KiPGH�VLOWLOHU�RUWDVÕQGD�M~]�EHULZL�P~PNLQ��

���.~VKOL�NLVORWD�±�N~VKOL�WL\NDU�
H2SO4���2.2+�ĺ�.2SO4���2+22�
HNO3���.2+�ĺ�.123���+2O.
2��.~VKOL�WL\NDU�KiP�N~VKVL]�NLVORWD��
21D2+���+2SO3ĺ�1D2SO3���2+2O
3��.~VKVL]�WL\NDU�KiP�N~VKVL]�NLVORWD�
)H�2+�3���+3324�ĺ�)H324���3+2O.

;LPL\DOÕT�]DWODUGÕĔ�EXO�TiVL\HWOHULQ�IDUPDNRORJL\D��PHGLFLQD�KiP�VDQDDWWD�TROODQDGÕ�
1H\WUDOODQÕZ� UHDNFL\DODUÕ� DVTD]DQ� NHVHOOLNOHULQ� HPOHZGH� HĔ� NȩS� TROODQÕODGÕ�� .LVORWD-

OÕOÕTWÕĔ�DUWÕZÕ�PHQHQ�DQWDFLGOHU�±�PDJQL\�RNVLGL��NDOFL\�NDUERQDW�KiP�EDVTDODU�EX\UÕODGÕ�
%XO�[LPL\DOÕT�UHDNFL\D�N~QGHOLN�WXUPÕVWD�GD�TROODQÕODGÕ��6LUNH�NLVORWDVÕ�\DNL�EDVTD�NLVORWD�

WHULJH�WȩJLOVH��N~\LZ�SD\GD�EROÕZÕ�P~PNLQ��%LULQVKL�MiUGHP�VÕSDWÕQGD�VRO�MHUGL�WD]D�VXZ�PH-
QHQ�MDTVÕODS�MXZÕZ��VRĔ�RQÕ�DV�VRGDVÕ�HULWSHVL�PHQHQ�QH\WUDOODZ�NHUHN��6LOWLOHU�PHQHQ�N~\-
JHQGH�GH�XVÕQGD\�XVÕO�TROODQÕODGÕ��1H\WUDOODZVKÕ�VÕSDWÕQGD�OLPRQ�\DPDVD�VLUNH�NLVORWDVÕQÕĔ�
N~VKVL]�HULWSHVL�TROODQÕODGÕ�

.LVORWD
pH<7

6XZ
7L\NDU
pH>7

S+ 7

'X]
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VI BAP. 7-TEMA

Suwdıń pataslanıwı hám onı tazalaw usılları

Úyreniletuǵın túsinikler
��6XZGÕ�SDWDVODZVKÕ�GHUHNOHU�
��6DQDDW�VKÕ۪ÕQGÕODUÕ
��6XZGÕ�WD]DODZ

$GDPODU� EDUTXOOD� VXZ۪D� MDTÕQ� MHUGH� MDVDZ۪D� XPWÕO۪DQ�� %LR[LPL\DOÕT� WHĔVDOPDTOÕOÕTWÕĔ�
�ELULQVKL�EX]ÕOÕZÕ�VXZ�PHQHQ�ED\ODQÕVOÕ��%LUDT�LQVDQQÕĔ�UDZDMODQÕZ�EDVTÕVKÕ�EDUÕVÕQGD�EDVTD�
WLUL� �RUJDQL]POHU�VÕ\DTOÕ� WiEL\DWWÕĔ�ELU�EȩOHJL�ERO۪DQ��'iVOHSNL�SDWDVODQÕZ�WiEL\L\�NRQFHQWUD±
FL\D۪D�MDTÕQ�EROÕS��RQÕĔ�WiVLUL�WiEL\L\�JHRELR[LPL\DOÕT�SURFHVWL�EX]ED۪DQ�

.H\LQVKHOOL�GL\TDQVKÕOÕT�KiP�VKDUZDVKÕOÕTWÕĔ�UDZDMODQÕZÕ��[DOÕT�MDVDZ�RUÕQODUÕQÕĔ�NȩEH\L-�
ZL�KiP�[DOÕTWÕĔ�NLVKL�RUÕQODUGD�WRSODQÕZÕ�PHQHQ�SDWDVODQÕZ�GiUHMHVL� WiEL\L\� W~UGH�DUWÕS�NH-
WHEHUJHQ��0ÕĔ�MÕOODU�GDZDPÕQGD�DGDPODU�WiEL\DWWÕĔ�SDWDVODQÕZÕQD�~\UHQLS�TDOGÕ�KiP�Ki]LUJL�
N~QGH�S~WNLO�G~Q\DGD�WD]D�LVKLPOLN�VXZÕ�PDVKTDODVÕ�M~]HJH�NHOGL�

Suwdı pataslawshı tiykarǵı derekler

6DQDDW�VKÕ۪ÕQGÕODUÕ

Fermer xojalıqları Aqaba suwlar

.DQDOL]DFL\DGDQ� [RMDOÕT� VKÕ۪ÕQGÕODUÕ�
WD]DODQED۪DQ� KDOGD� GiU\DODU۪D� WDVOD-
QDGÕ�

7ȩJLQOHU�� JHUELFLGOHU�� LQVHNWLFLGOHU�
KiP�RUJDQLNDOÕT�VKÕ۪ÕQGÕODU�MXZÕOÕS��MHU�
~VWL�KiP�MHU�DVWÕ�VXZODUÕQD�W~VHGL�

6ÕQDS��PÕV�� IWRU�� UDGLRDNWLY�EȩOHNVKH-�
OHU��VXZGD۪Õ�WHPLU�VDQDDW�NDU[DQDODUÕQÕĔ�
³VDZ۪DVÕ´� HVDSODQDGÕ�� 6RQÕĔ� PHQHQ�
ELUJH�� VKÕ۪ÕQGÕODU� KiP� PDTVHWOL�� KiP�
WRVDWWDQ� EROÕZÕ� P~PNLQ�� (Ĕ� ³]Õ\DQOÕ´�
VDQDDW�WDUPDTODUÕQD�TDUD�PHWDOOXUJL\D��
QHIWWL�TD\WD�LVOHZ�KiP�FHOO\XOR]D-TD۪D]�
]DYRGODUÕ�NLUHGL�
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Suw pataslanıwınıń aqıbetleri Tiykarǵı túsinikler

Koagulyaciya��ODW��FRDJXOXP�±�TR-
TÕP��FRDJXODWLR�±�MLELZ��TR\ÕZODQÕZ��±�
EȩOHNVKHOHUQLĔ�y]�DUD�ELUOHVLS��LUL�DJUH-
JDWODU� SD\GD� HWLZL�� ÕOD\� SD\GD� EROÕS��
DJUHJDWODU�VKyJHGL�\D۪QÕ\��MRTDUÕ�TDW-
ODP�SD\GD�ERODGÕ��6XZ�WÕQÕTODVDGÕ�

Dezinfeksiyalaw� ±� ]Õ\DQOÕ�PLNURE-�
ODUGDQ�[ORUODZ�DUTDOÕ�WD]DODZ�

.ȩSOHJHQ� PiPOHNHWOHUGH� WD]D� LVKLPOLN� VXZÕ�
MHWLVSH\GL�� 4Õ\ÕQ� HNRORJL\DOÕT� MD۪GD\� PDVKTDODQÕ�
MiQHGH� N~VKH\WHGL�� 3DWDVODQÕZ� DTÕEHWOHULQ� TiZLS-
OL� KiP� NHĔ� W~UGHJL� PDVKTDOD� GHS� D\WÕZ� P~PNLQ��
0LQH�RODUGDQ�D\ÕUÕPODUÕ�

±�VXZ�KiZL]OHUL�ÀRUD�KiP�IDXQDVÕ�KiU�W~UOLOLJLQLĔ�
NHPH\LZL�

±�VXZGÕĔ�GiPL��UHĔL�KiP�L\LVLQLĔ�MDPDQODVÕZÕ�
±� IWRU� NȩSOLJL� VHEHSOL� WLVOHULPL]� HPDOÕQÕĔ� MHPLUL-

OLZL�
±�EDNWHUL\DODU�KiP�JHSDWLW�HSLGHPL\DVÕ�
±� GHQHQL� WHPLU� PHQHQ� DUWÕTVKD� M~NOHZ�� V~\HN� WRTÕPDODUÕQÕĔ� UDZDMODQÕZÕQGD� EX]ÕOÕZODU�

NHOLS�VKÕ۪ÕZÕ�
±�TRU۪DVÕQ��[URP��NDGPL\��EHQ]DSLUHQ��VRQGD\-DT��[ORUGÕĔ�VXZGD� WRSODQÕZÕ�RQNRORJL\D�

KiP�QHUY�NHVHOOLNOHULQ�NȩEH\WLZL�
±�MXTSDOÕ�KiP�LVKHN�NHVHOOLNOHUL��WLI�KiP�GL]HQWHUL\DGDQ�EDVODS�RED۪D�VKHNHP�WDUTDOÕZÕ�
±�VKDVK�KiP�WHUL�MD۪GD\ÕQÕĔ�MDPDQODVÕZÕ�
±�IHQRO�KiP�IWRU�ELULNSHOHULQLĔ�E~\UHN�KiP�EDZÕU�LVNHUOLJLQH�NHUL�WiVLUL�
±�SDUD]LWOHU�LQIHNFL\DVÕ�
±�UDGLRDNWLY�L]RWRSODU�KiP�SHVWLFLGOHUGLĔ�RUJDQL]POHUGH�WRSODQÕS��D]ÕT-DZTDW�VKÕQMÕUODUÕQ-

GD�D\ODQÕS��WRTÕPDODUGÕ�MRT�TÕOÕZ��QiVLOVL]OLN�KiP�JHQHWLN�PXWDFL\D۪D�DOÕS�NHOLZL�

Suwdı tazalaw basqıshı

.HUHNOL�VDSD۪D�HULVLZ�XVKÕQ�VXZGÕ�WD]DODZ�ELU�QHVKH�EDVTÕVKWD�iPHOJH�DVÕUÕODGÕ�
1-basqısh:� VXZ�PH[DQLN� ]DWODUGDQ� WD]DODQDGÕ��%XQGD� NRDJXO\DFL\D� XVÕOÕQGD� ÕOD\� KiP�

KiU�W~UGHJL�TRVÕPVKDODUGDQ�WD]DODQDGÕ�
2-basqısh:�ELULQVKL�EDVTÕVKWDQ�ȩWNHQ�WÕQÕT�VXZ�WD]D�TXP�MiUGHPLQGH�¿OWUOHQHGL�KiP�NRO-

ORLG�KDOÕQGD۪Õ�TRVÕPVKDODU�KiP�GH�]Õ\DQOÕ�PLNUREODUGDQ�WD]DODQDGÕ�
3-basqısh:�HNLQVKL�EDVTÕVKWDQ�ȩWNHQ�WÕQÕT�KiP�WD]D�VXZ�[ORUODQDGÕ��;DOÕTTD�WDUTDWÕODGÕ�

Atmosferanıń tásiri Termal pataslanıw

Qattı shıǵındılar

6KDĔ�� TXUÕP�� N~O� KiP� KiU� TÕ\OÕ�
JD]OHU� VHEHSOL� E~JLQJL� N~QGHJL� KD-
ZDQÕ� WD]D� GHS� D\WÕZ� TÕ\ÕQ�� $]RW�
KiP� N~NLUW� RNVLGOHUL� NLVORURG� KiP�
VXZ�SXZODUÕ�PHQHQ�TRVÕOÕS��NLVORWDOÕ�
MDZÕQODU�MDZÕZÕQD�VHEHS�ERODGÕ�

$WRP�KiP�ÕVVÕOÕT�HOHNWU�VWDQFL\DODUÕQDQ�MÕOOÕ�
VXZGÕĔ�VKÕ۪ÕZÕ�VXZ�VDTOD۪ÕVKODUÕQÕĔ�XOÕZPD�
WHPSHUDWXUDVÕQ�DUWWÕUDGÕ��%XO�VXZ�RWODUÕ�KiP�
WHĔL]�WLULVKLOLJL�WH]�SiW�SHQHQ�NyEH\LZLQH�DOÕS�
NHOHGL�

3ODVWLN� ÕGÕVODU�� SDNHWOHU�� VKÕ۪ÕQ-�
GÕ�� WRSÕUDT� VHEHSOL� VXZ� VDTOD۪ÕVK-
ODUÕ�VKÕ۪ÕQGÕ[DQD۪D�D\ODQEDTWD�
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Tapsırmalar

-RTDUÕGD� NɟOWLULOJHQ� XVÕOODUGÕĔ� EDUOÕ۪Õ� ³VXZGÕ� WD]DODZ´� W~VLQLJLQH� NLUHGL��6XZGÕ� WXUDTODV-
WÕUÕZ�� WDODS�HWLOJHQ�S+�PX۪GDUÕQ� WiPL\LQOHZ��NRDJXO\DFL\D�SURFHVLQ� MDTVÕODZ�EROVD� ³VXZ۪D�
DUQDZOÕ�LVOHZ�EHULZ´�GHOLQHGL�

���'~Q\D�RNHDQÕ�KiP�SRO\DU�PX]OÕTODUÕQGD۪Õ�VXZGÕĔ�ELU-ELULQHQ�TDQGD\�SDUTÕ�EDU"
2��'XVKVKÕ�VXZ�GHJHQGH�TDQGD\�VXZGÕ�W~VLQHVL]"
3��6XZGÕĔ�LQVDQ�WXUPÕVÕQGD�WXWTDQ�RUQÕ�KDTTÕQGD�PD۪OÕZPDWODU�WRSODS��V~ZUHWOL�EXNOHW�WD\DUODĔ�
Joybar jumısı��6XZGÕĔ�SDWDVODQÕZÕ�KiP�RQÕ�WD]DODZ�XVÕOODUÕ�KDTTÕQGD�XVÕQÕVODU�WD\DUODZ�

6XZGÕ�GXVKVKÕODQGÕUÕZ

6XZGÕ�WÕQGÕUÕZ

6XZGÕ�UHĔVL]OHQGLULZ

6XZGÕĔ�VDSDVÕQ�
MDTVÕODZGÕĔ�WL\NDU۪Õ�

XVÕOODUÕ

6XZGÕ�]Õ\DQVÕ]ODQGÕUÕZ

6XZGÕ�MXPVDUWÕZ

.RDJXO\DFL\D

7ÕQGÕUÕZ

.RDJXO\DFL\D

6KȩNSH

)LOWUOHZ'H]LQIHNFL\DODZ

7D]D�VXZ

%yOLVWLULZ
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VI BAP. 8-TEMA

Máseleler sheshiw

Úyreniletuǵın túsinikler
��6XZGÕĔ�TXUDPÕ�KiP�G~]LOLVL
��6XZGÕĔ�DJUHJDW�MD۪GD\Õ
��)L]LNDOÕT�TiVL\HWOHUL
��6XZGÕĔ�WiEL\DWWD�D\ODQÕVÕ�1-másele. $ZÕUOÕ۪Õ� ���� J� ERO۪DQ� VXZ� TXUD�PÕ�Q-�

GD۪Õ�YRGRURGWÕĔ�PDVVDVÕQ�WDEÕĔ�
Berilgen:�P��+22�� �����J
P��+��±�"�
Sheshiw. 
6XZGÕĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�DZÕUOÕ۪Õ�HVDSODQDGÕ�

AU��+�� ����$U�2�� �����0U(H22�� ����2������ ��8
�8�J�VXZGD�2�J�YRGRURG��
����J�VXZGD�±�[�J�YRGRURG�EDU
�8������� �2���[
�8���[� �2������
�8�[� ��
;� �0��
Juwap:�����J�VXZGD�0���J�YRGRURG�EDU�

2-másele. 0DVVDVÕ���0�NJ�VXZ�SD\GD�HWLZ�XVKÕQ��
YRGRURG�KiP�NLVORURG�TDQGD\�PDVVDGD�UHDNFL\D۪D�
NLULVLZ�NHUHN"

Berilgen:�P��ɇ2Ɉ�� ���0�NJ
P��ɇ2��±�"
P��Ɉ2��±�"
Sheshiw.
2ɇ2��Ɉ2ĺ�2ɇ2Ɉ
Q��ɇ2����Q��Ɉ2����Q��ɇ2Ɉ�� �2�������2

( )2
9000 500

18 /
gn H O mol

g mol
= =

Q��ɇ2�� �Q��ɇ2Ɉ�� ��00�PRO
P��ɇ2�� ��00�PRO���2� ��000�J�\DNL���NJ�

( ) ( )2 2
1 500 250
2 2

n O n H O mol= ⋅ =

P��Ɉ2�� �2�0�PRO���32J���PRO� �8000�J�\DNL�8�NJ
Juwap: ��0�NJ�YRGRURG�KiP�8�0�NJ�NLVORURGWDQ�

��0�NJ�VXZ�SD\GD�ERODGÕ�

6XZGÕĔ�VDOÕVWÕUPDOÕ�PROHNXO\DU�DZÕUOÕ۪Õ�HVDSODQDGÕ�

3-másele. �30� �&� WHPSHUDWXUDGD�
KDZD�30�J�VXZ�SXZÕQ�ȩ]�LVKLQH�DODGÕ��
%XO� WR\ÕQ۪DQ� KDZD�� PD۪OÕZPDWODUGÕ�
SURFHQW� UHWLQGH��00��GHS�DOÕZ�P~P-
NLQ�� (JHU� ELU� TÕ\OÕ� WHPSHUDWXUDGD� KD-
ZDGD��7� J� VXZ�SXZÕ� EROVD�� KDZDQÕĔ�
VDOÕVWÕUPDOÕ�Õ۪DOOÕ۪Õ�TDQGD\"

Sheshiw:
30�J�±��00�
�7�J�±�[�
3URSRUFL\D�TD۪Õ\GDODUÕQ�ELOLS��PiVH-

OHQL�VKHVKHPL]��[�WÕ�WDZDPÕ]�
[� ��7����00���30� ����
Juwap: VDOÕVWÕUPDOÕ�Õ۪DOOÕT�����
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Óz betinshe sheshiw ushın másele hám shınıǵıwlar
���28�J�NDOFL\�RNVLGL�VXZ�PHQHQ�UHDNFL\D۪D�NLULVWL��3D\-

GD�ERO۪DQ�]DWWÕĔ�PDVVDVÕQ�HVDSODĔ�
2�� ��� J� PÕV� �,,�-JLGURNVLG� WDUTDOÕZÕ� QiWL\MHVLQGH� SD\GD�

ERO۪DQ�PÕV��,,�-RNVLGWLĔ�PDVVDVÕ�QHVKHJH�WHĔ"
3�� 37� J� NDOFL\� JLGURNVLG� DOÕZ� XVKÕQ� ]iU~U� ERO۪DQ� NDOFL\�

RNVLGL�PDVVDVÕQ�WDEÕĔ�
���&X624� ā��+22�PÕV�VXOIDW�NULVWDOORJLGUDWÕQGD۪Õ�VXZGÕĔ�

PDVVD�~OHVLQ�DQÕTODĔ�
��� 7ȩPHQGHJL� ]DWODUGÕĔ� TD\VÕ� WRSDUÕ� VXZ� PHQHQ�

�³D۪D\LQ´"
$��&D2��&2��)H2O3��32O5

%��+&O��+2SO4��+123��+2&23

&��0J624��&X&O2��1D&O��.123

��� 6XZ� PROHNXODVÕ� TDQGD\� JHRPHWUL\DOÕT� IRUPDGD�
ERODGÕ"

7�� 1H� XVKÕQ� WLULVKLOLN� VXZGÕĔ� TDWWÕ� MD۪GD\ÕQGD� HPHV��
VX\ÕT�MD۪GD\ÕQGD�SD\GD�ERO۪DQ�GHS�R\OD\VÕ]"

8��=DWWÕ�VX\ÕT�KDODWWDQ�JD]�WiUL]OL�MD۪GD\۪D�ȩWNHULZ�XVKÕQ�
PROHNXODODU�DUDVÕQGD۪Õ�EDUOÕT�ED\ODQÕVODUGÕ�~]LZ�NHUHN�KiP�
EXQÕĔ� XVKÕQ� HQHUJL\D� ÕVVÕOÕT� W~ULQGH� MXPVDODGÕ�� %XO� IDNWWHQ�
SD\GDODQÕS�QH�XVKÕQ�VXZGÕĔ�SXZODQÕZ�WHPSHUDWXUDVÕ�MRTDUÕ�
HNHQOLJLQ�W~VLQGLULĔ�

���$GDP� RUJDQL]PLQGH� VKDPD�PHQHQ� ���� �MDĔD� WXZÕO-�
۪DQ�EDODQÕĔ�GHQHVLQGH�7�����ȩVLPOLN�KiP�KD\ZDQODU�GHQH-�
VLQGH�RUWDVKD��0��WHQ�DUWÕT��VXZ�RWODUGD����±������VSRUD�
KiP�WXTÕPODUGD�7�GHQ�����NH�VKHNHP�VXZ�EDU��4D\VÕ�KD\-
ZDQ�RUJDQL]PLQGH�HĔ�NȩS�VXZ�EDU"

�0��1H�XVKÕQ�WHUHĔ�GiU\DODU��NȩOOHU��WHĔL]OHU��KiWWH�HĔ�TDWWÕ�
VXZÕTODUGD� GD� W~ELQH� GH\LQ�PX]ODPD\GÕ�� KDWWH� DUTD� WHĔL]-�
OHUGH�GH�TDOÕĔ�PX]�DVWÕQGD�WLULVKLOLN�TD\QD\GÕ"

����7ȩPHQGHJL�V~ZUHWWL�W~VLQGLULĔ�

�2�� $\ÕUÕP� ]DWODUGÕĔ� DWODUÕQGD� ³VXZ´� Vȩ]L� EDU�� ;DEDU� UHVXUVODUÕQDQ� SD\GDODQÕS�� W~VLQ-
LNOHUJH�VÕSDWODPD�EHULĔ��³KiNOL�VXZ´��³EURPOÕ�VXZ´��³DPPLDNOÕ�VXZ´�

96,5 %
1,75 % 1,7 %

0,03 %
0,02 %
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VI BAP. 9-TEMA

  Bekkemlew sabaǵı

Úyreniletuǵın túsinikler
��6XZGÕĔ�[LPL\DOÕT�TiVL\HWOHUL
��1H\WUDOODQÕZ�UHDNFL\DODUÕ
��,QGLNDWRUODU
��6XZGÕ�WD]DODZ�XVÕOODUÕ

���1DWUL\�JLGURNVLG��[ORULG�NLVORWD��NDOFL\�RNVLGL�]DWODUÕ�EHULOJHQ��%XO�]DW-�
ODUGÕĔ� TD\VÕ� ELUL� VXZ� PHQHQ� ȩ]� DUD� WiVLUOHVHGL"� 5HDNFL\D� WHĔOHPHOHULQ�
MD]ÕĔ�KiP�SD\GD�ERO۪DQ�]DWODUGÕ�DWDĔ�

2��7D]D�VXZ�KiP�GLVWLOOHQJHQ�VXZ�RUWDVÕQGD�TDQGD\�SDUÕT�EDU"
3�� 6KD\� NLVORWDOÕOÕT� NȩUVHWNLVKL� EROÕS� WDEÕODGÕ�� RO� HULWSHQLĔ� NLVORWDOÕ�

�\DPDVD�NLVORWDOÕ�HPHVOLJLQH�TDUDS�UHĔLQ�ȩ]JHUWHGL��$OGÕĔÕ]GD�HNL�SURELUND-�
GD�NLVORWD�KiP�WL\NDU�HULWSHOHUL�EDU��6KD\�MiUGHPLQGH�KiU�ELU�SURELUNDGD�QH�]DW�EDU�HNHQOLJLQ�
DQÕTODĔ�

���1H\WUDOODQÕZ�UHDNFL\DVÕQD�HNL�PÕVDO�NHOWLULĔ��1HJH�EXO�UHDNFL\D�XVÕQGD\�DWDO۪DQ"
��� 6L]JH� EHULOJHQ� HULWSH� NLVORWD� \DPDVD� VLOWL� HULWSHVL� HNHQOLJLQ� WiMLUL\EH� DUTDOÕ� TDQGD\�

DQÕTODZ�P~PNLQ"�-XZDEÕĔÕ]GÕ�PÕVDO�PHQHQ�WDVWÕ\ÕTODĔ�
3DWDVODQÕZ�W~UL 7D]DODZ�XVÕOÕ

7��6XZGÕ�SDWDVODZVKÕ�TDQGD\�GHUHNOHUGL�ELOHVL]"�
2ODU�VL]�MDVD\WX۪ÕQ�RUÕQODUGD�EDUPD"

8��6XZGÕ�WiEL\L\�W~UGH�TDQGD\�WD]DODZ�P~PNLQ"
��� 7ȩPHQGHJL� ȩ]JHULVOHU� UHDNFL\D� WHĔOHPHOHULQ�

MD]ÕĔ��
$��1Dĺ1D22ĺ1D2+ĺ1D&O
%��/Lĺ/L22ĺ/L2+ĺ/L123
&��9RGRURG�ĺVXY�ĺQDWUL\�JLGURNVLG�
'��.LVORURGĺNDOL\�RNVLGL�ĺNDOL\�JLGURNVLG�ĺNDOL\�

[ORULG
�0��7ȩPHQGHJL�V[HPD�WL\NDUÕQGD�UHDNFL\D�WHĔOH-

PHOHULQ�MD]ÕĔ��
�PHWDOO�ĸ�(OHPHQW�ĺ�PHWDOO�HPHV�

����������Ļ����������������������������������Ļ
������WL\NDUOÕ� �������������������NLVORWDOÕ
�������RNVLG� ��������������������RNVLG
����������Ļ�� �����������������������Ļ
�������WL\NDU���ĺ���GX]��ĸ���NLVORWD�

����6i\NHV�NHOHWX۪ÕQÕQ�EHOJLOHĔ
5HDJHQWOHU� �5HDNFL\D�ȩQLPL
���2+22���623�ĺ�� Ⱥ��&D�2+�2
2��21D���2+22�ĺ�� %��+2SO4
3��&D2���+22�ĺ�� &��1D2+���+2Ĺ
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VII BAP 
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150

,QVDQ�RUJDQL]PLQGHJL�[LPL\DOÕT�HOHPHQWOHU�KDTTÕQGD�W~VLQLN��%HORNODU�
KDTTÕQGD�GiVOHSNL�W~VLQLNOHU��0D\ODUGÕĔ�LQVDQ�WXUPÕVÕQGD۪Õ�iKPL\HWL�
KDTTÕQGD�W~VLQLNOHU��8JOHYRGODU��0LNUR�KiP�PDNURHOHPHQWOHUGLĔ�LQVDQ�
RUJDQL]PLQGHJL�iKPL\HWL�

7LUL�RUJDQL]POHUGHJL�[LPL\DOÕT�HOHPHQWOHU��%HORNODU��0D\ODU��
8JOHYRGODU��9LWDPLQ�KiP�PLQHUDOODU�
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VII BAP. 1-TEMA
Tiri organizmlerdegi ximiyalıq elementler 
hám olardıń áhmiyeti

Úyreniletuǵın túsinikler
��%LRJHQ�HOHPHQWOHU
��2UJDQLNDOÕT�]DWODU
��$QRUJDQLNDOÕT�]DWODU

6RUDZ�TD\VÕ�RE\HNW�KDTTÕQGD�EHULOJHQ"
�3�NJ�NLVORURG�
�8�NJ�XJOHURG�
7�NJ�YRGRURG�
��8�NJ�D]RW�
0�780�NJ�IRVIRU�
0�00�2�NJ�WHPLU
KiP� 20� ۪D� MDTÕQ� EDVTD� [LPL\DOÕT� HOH-

PHQWOHU�
-HU� TDEÕ۪ÕQGD� NLVORURG�� NUHPQL\��

�DO\XPLQL\� KiP� WHPLU� ~VWHPOLN� HWHGL�� 7LUL�
�RUJDQL]POHU� �� HOHPHQWNH� WL\NDUODQDGÕ�� NLV-
ORURG��XJOHURG��YRGRURG��D]RW��7LUL�RUJDQL]P-
OHUGH� ~VWHP� ERO۪DQ� NLVORURGWDQ� WÕVTD-
UÕ� EDUOÕT� HOHPHQWOHU� MHU� TDEÕ۪Õ� PDVVDVÕQÕĔ�
DU]ÕPDV�EyOHJLQ�TXUD\GÕ�

Molekulyar quramı
;LPL\DOÕT� HOHPHQWOHU� DQRUJDQLNDOÕT� KiP�

RUJDQLNDOÕT� ]DWODUGÕĔ� LRQODUÕ� KiP� PROHNX-
ODODUÕ� NyULQLVLQGH� NOHWNDODUGÕĔ� TXUDPÕQGD�
ERODGÕ�� .OHWNDGD۪Õ� HĔ� iKPL\HWOL� DQRUJDQL-�
NDOÕT� ]DWODU� VXZ� KiP� PLQHUDO� GX]ODU�� HĔ�
iKPL\HWOL� RUJDQLNDOÕT� ]DWODU� XJOHYRGODU�� OL-
SLGOHU��EHORNODU�KiP�QXNOHLQ�NLVORWDODU�EROÕS�
WDEÕODGÕ�

7LUL�RUJDQL]POHUGH�XVKÕUDVDWX۪ÕQ�WL\NDU۪Õ�
[LPL\DOÕT�HOHPHQWOHU�

XJOHURG�±�&��YRGRURG�±�+��NLVORURG�±�2��
D]RW�±�1��IRVIRU�±�3��N~NLUW�±�6��QDWUL\�±�1D��
NDOL\�±�.��NDOFL\�±�&D��PDJQL\�±�0J��WHPLU�±�
)H��[ORU�±�&O�

%LULQVKL� �� HOHPHQW�� XJOHURG�� YRGRURG��
NLVORURG� KiP� D]RW� KiU� TDQGD\� RUJDQL]P�
PDVVDVÕQÕĔ����3��LQ�TXUD\GÕ�

7LUL� RUJDQL]POHUGLĔ� ELU� EyOHJL� KiP� ELU�
ZDTÕWWÕĔ�y]LQGH�ELRORJLN�IXQNFL\DODUGÕ�RUÕQOD\-
WX۪ÕQ� [LPL\DOÕT� HOHPHQWOHU� ELRJHQ� HOHPHQWOHU�
GHS� DWDODGÕ�� 2ODU� NOHWNDODUGD� M~Gi� D]� PX۪-
GDUGD�XVKÕUDVD�GD�]iU~U�ELRORJL\DOÕT�iKPL\HW-
NH� L\H�� %LRJHQ� HOHPHQWOHU�PLNUR� KiP�PDNUR�
HOHPHQWOHUJH�EyOLQHGL�

Anorganikalıq zatlar
6XZ� ±� EDUOÕT� WLUL� RUJDQL]POHUGLĔ� WL\NDUÕ�

EROÕS� WDEÕODGÕ�� .ySOHJHQ� WLUL� RUJDQL]POHUGLĔ�
NOHWNDODUÕQGD�RUWDVKD�VXZ�PX۪GDUÕ�VKDPD�PHQHQ�70��WL�TXUD\GÕ��.OHWNDGD۪Õ�VXZ�HNL� IRU-
PDGD�ERODGÕ��HUNLQ��EDUOÕT�NOHWND�VXZÕQÕĔ�����L��KiP�ED\ODQÕVTDQ���±���EHORNODU�PHQHQ�
ED\ODQÕVTDQ���

&LQN� �=Q�� KiP� \RG� �-�� VÕ\DTOÕ� D\ÕUÕP� PLNURHOHPHQWOHU� D]� PX۪GDUGD� EROVDGD�� WLULVKL-
OLN� SURFHVOHULQGH� VKHVKLZVKL� URO� R\QD\GÕ��<RG� MHWLVSHZVKLOLJL��PÕVDOÕ�� TDOTDQ� WiUL]OL� EH]GLĔ�
NHĔH\LZLQH��]RE�GHS�DWDODWX۪ÕQ�NHVHOOLNNH�DOÕS�NHOLZL�P~PNLQ�

2�������
&���8���

+���0���

1��3���
&D��������
3����2���
%DVTDODU����3���

EDVTDODU
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Mineral duzlar
.OHWNDQÕĔ� VXZOÕ� HULWSHVLQGHJL� PLQHUDO� GX]ODU� NDWLRQ� KiP�

�DQLRQODU۪D�DMÕUDODGÕ�
(Ĕ�iKPL\HWOL�NDWLRQODU: K���&D2���0J2���1D���1+��

(Ĕ�iKPL\HWOL�DQLRQODU��&O-��624
2-��+324

2 -��+2324
-��+&23

-��123
-

Organikalıq zatlar
Uglevodlar: NOHWND�SURFHVOHUL�XVKÕQ�HQHUJL\D�EHULZVKL�N~VK�

KiP�HQHUJL\D�VDTODZ�ED]DVÕ�
Lipidler yamasa maylar: X]DT� ZDTÕW� GDZDPÕQGD� NyS

PX۪GDUGD� HQHUJL\D� VDTOD\GÕ� KiP� NOHWND� PHPEUDQDOD-
UÕQÕĔ� �G~]LOLVLQGH� iKPL\HWOL� URO� R\QD\GÕ�� 3XZODQÕZ� DUTDOÕ� VXZ�
MR۪DOWÕZÕQ�NHPH\WLUHGL��RODU�WDUTDOÕS��VXZ�SD\GD�HWHGL�

Proteinler yamasa beloklar: .OHWNDQÕĔ� NySOHJHQ� EyOLP-
OHULQLĔ� TXUÕOÕV� EORNODUÕ� UHWLQGH� KiUHNHW� HWLZVKL�� yVLZL� XVKÕQ�
]iU~U�� [LPL\DOÕT� UHDNFL\DODUGÕ� NDWDOL]OHZVKL� IHUPHQWOHUGL� SD\GD�
HWHWX۪ÕQ�]iU~UOL�ELULNSHOHU�EROÕS�WDEÕODGÕ��ÏVLZ�KiP�PHWDEROL]P-
GL�EDVTDUDWX۪ÕQ�JRUPRQODU�LVOHS�VKÕ۪DUDGÕ�

1-másele. .DOFL\�IRVIDW�V~\HN�KiP�WLVOHUGLĔ�PLQHUDO�TXUDPÕ�
EROÕS� HVDSODQDGÕ�� 2UJDQL]PQLĔ� NDOFL\JH� ERO۪DQ� N~QOLN� P~WiM-�
OLJL�0�8�GHQ�2�J�۪D�VKHNHP��.DOFL\�GHUHNOHUL�V~W��TDWÕT��WYRURJ��
VÕU��EDOÕT��OREL\D�NyN�SÕ\D]��VRQGD\-DT��Pi\HN��JUHFKND��M~ZHUL�
XQÕ�� JHVKLU� KiP�QRTDW� EROÕS� WDEÕODGÕ��$]ÕT-DZTDWTD���J� NDOFL\�
NDUERQDW�TRVÕOVD��RUJDQL]PQÕĔ�N~QOLN�NDOFL\�P~WiMOLJLQ� WiPL\LQ-
OH\GLPH"

Sheshiw. .DOFL\� NDUERQDWWD۪Õ� NDOFL\�PX۪GDUÕ� NDOFL\� NDUER-
QDW�PX۪GDUÕQD�WHĔ�

&D&23�IRUPXODVÕQDQ�NHOLS�VKÕ۪ÕS��Q��&D�� ��&D&23��
Q�&D&23�� �P�0� ����00� �0�0��PRO�
%XQQDQ�
Q�&D�� �0�0�PRO
P�&D�� �0�ā�Q� �0�0��ā��0� �0���J�
6ROD\�HWLS��NXQGHOLN�P~WiMOLN�0�8�±�2�J�GÕ�TXUD۪DQÕ�XVKÕQ�EHULOJHQ�PX۪GDU�D]�ERODGÕ�
2-másele.�,QVDQ�GHQHVLQGH�MiPL�VKDPD�PHQHQ�2��PJ�\RG��W~UOL�ELULNSHOHUGÕĔ�ELU�EyOHJL�

UHWLQGH��EDU�KiP�\RG�XOÕZPD�PDVVDVÕQÕĔ�\DUÕPÕ�TDOTDQ�WiUL]OL�EH]GH��<RGWÕĔ�TDQVKD�DWRPÕ�
EDU�HNHQOLJLQ�HVDSODĔ��D��TDOTDQ�WiUL]OL�EH]GH��E��LQVDQ�RUJDQL]PLQGH�

6KHVKLZ��,QVDQ�GHQHVLQGHJL�\RG�DWRPODUÕQÕĔ�VDQÕ�
1��-�� �1A�ā�Q��-�� �1A�ā�P��-��0��-��
1��-�� ���02�ā��020�ā�2���27� ����8��ā��020

4DOTDQ�WiUL]OL�EH]GHJL�\RG�DWRPODU�VDQÕ�2�HVH�NHP��
1��-�� �0���ā����8�ā��020� �����ā��0��.

��� ,QVDQ� GHQHVLQGH� WHPLU� M~Gi� NHP� ERO۪DQÕ� XVKÕQ� LQVDQ� VDODPDWOÕ۪ÕQGD� ]iU~UOL� iKPL\HWNH� L\H�
HPHV�GHS�D\WD�DODPÕ]ED"

2��6XZGÕĔ� LQVDQ�yPLUL�XVKÕQ�iKPL\HWÕ�QHGH"�1H�XVKÕQ�VXZVÕ]ODQÕZ�EDODODU�XVKÕQ�~ONHQ�DGDP-
ODU۪D�TDUD۪DQGD�TiZLSOL"

3��,QVDQ�GHQHVLQGHJL�EHORNODUGÕĔ�UROL�TDQGD\"
Joybar jumısı��$\ÕUÕP�PLQHUDO�]DWODU�KiP�[LPL\DOÕT�HOHPHQWOHUGLĔ�D]ÕTODU�TXUDPÕQGD�XVKÕUDVÕZÕ�

KiP�GH�iKPL\HWL�KDTTÕQGD�PD۪OÕZPDWODU�WRSODZ�

Tiykarǵı túsinikler
Biogen elementler –

WLUL� RUJDQL]POHUGH� ELR-
ORJL\DOÕT� IXQNFL\DODUGÕ�
DWTDUÕZVKÕ� [LPL\DOÕT� HO-
HPHQWOHU��

Tiri organizmdegi 
anor ganikalıq zatlar – 
VXZ�KiP�PLQHUDO�GX]ODU�

Tiri organizmdegi
or ganikalıq zatlar –
XJOHYRGODU�� OLSLGOHU��
EHORN�ODU� KiP� QXNOHLQ�
NLVOR�WDODU��

Tapsırmalar
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VII BAP. 2-TEMA

Beloklar. Maylar. Uglevodlar 

Úyreniletuǵın túsinikler
��%HORNODU
��0D\ODUGÕĔ�LQVDQ�yPLULQGHJL�
iKPL\HWL
��8JOHYRGODU

%HORN�VÕ\DTOÕ�iMD\ÕS�TiVL\HWOHUJH�L\H�ERO۪DQ�EDVTD�]DW�MRT��(JHU�NOHWND�EHOJLOL�ELU�MXPÕVWÕ�
RUÕQODZÕ� NHUHN� EROVD�� RO� GHUOLN� KiU� GD\ÕP� EHOJLOL� ELU� SURWHLQJH� ³EX\UÕT´� EHUHGL�� 7LULVKLOLN�
PÕĔOD۪DQ�EHORNODU۪D�ED\ODQÕVOÕ�EROÕS��RODUGÕĔ�PROHNXODODUÕ�EDVTD�PROHNXODODUGÕ�DQÕTOÕT�SH-
QHQ�WDQÕ\GÕ�KiP�ȩ]�DUD�TDWQDV�MDVD\GÕ�

%HORNODU� ȩVLPOLN� KiP� KD\ZDQ� RUJDQL]POHULQLĔ� WL\NDU۪Õ�
TXUDP�EȩOHJL� EROÕS�� WXUPÕV�SURFHVOHULQGH�TDWQDVÕZVKÕ�HĔ�
iKPL\HWOL� TXUDPDOÕ� G~]LOLVOL� ELULNSHOHU�� ,QVDQODU� EHORNODUGÕ�
WL\NDUÕQDQ�D]ÕT-DZTDW� ȩQLPOHUL�PHQHQ�DZTDWODQÕZÕ� DUTDOÕ�
TDEÕO� HWHGL�� 6L]� JȩVK� KiP� JȩVK� ȩQLPOHUL��Pi\HN�� OREL\D��
PiVK��QRTDW�VÕ\DTOÕ�D]ÕT-DZTDW�ȩQLPOHUL�PHQHQ�DZTDWOD-
QDVÕ]��%XO�ȩQLPOHU�EHORNODUGÕĔ�WL\NDU۪Õ�GHUHJL�

%HORNODU� ±� RUJDQL]PQLĔ� TXUÕOÕV� PDWHULDOÕ�� EXOVKÕT� HW�
KiP�WHUL�TDEDWODUÕ�

%HORNODU� ±� RUJDQL]PQLĔ� WUDQVSRUWÕ�� yNSHGHQ� NLVORURGWÕ�
NOHWND۪D�DOÕS�EDUDGÕ�KiP�RO� MHUGH�SD\GD�ERO۪DQ�NDUERQDW�
DQJLGULGWL�yNSHJH�DOÕS�NHOHGL��

%HORNODU� ±� RUJDQL]PQLĔ� TRU۪DZVKÕODUÕ�� ,QVDQ� �RUJD-
����QL�]PLQ�GH�GH�EHORN�MHWLVSHZL�LPPXQLWHWWL�N~VKVL]OHQGLUHGL��
�1iWL\MHGH� LQVDQ� W~UOL� NHVHOOLNOHUJH� VKDOÕQDGÕ�� TDQ� SD\GD�
EROÕZÕ�SiVH\HGL��MDV�RUJDQL]PQLĔ�UDZDMODQÕZÕ�WȩPHQOH\GL��

1HUY� VLVWHPDVÕ�� EDZÕU� KiP� EDVTD� RUJDQODUGÕĔ� IXQN-
FL\DVÕ� EX]ÕODGÕ�� 8]DT� ZDTÕW� GDZDP� HWNHQ� NHVHOOLNOHUGHQ� VRĔ� RUJDQL]PQLĔ� TD\WD� WLNOHQLZL�
TÕ\ÕQODVDGÕ��2UJDQL]PGH�EHORNODU� MHWLVSHZVKLOLJL� VHEHSOL� M~]HJH�NHOHWX۪ÕQ�NHVHOOLNOHUGLĔ�DO-
GÕQ�DOÕZ�KiP�GDZDODZ�XVKÕQ�PHGLFLQD�[Õ]PHWNHUOHULQLĔ�PiVODKiWOHULQH�PXZDSÕT�EHORN�VLQ-
WH]LQ�WH]OHVWLULZVKL�GiUL-GDUPDTODU�TROODQDGÕ�

%HORN�PROHNXODVÕ�TXUDPDOÕ�G~]LOLVNH�L\H�EROÕS��RQÕĔ�PÕĔOD۪DQ�W~UOHUL�EDU��%HORNOÕ�]DWODUGÕ�
VLQWH]�TÕOÕZ�M~Gi�TÕ\ÕQ��+iU�ELU�RUJDQL]P�ȩ]�RUJDQL]PL�XVKÕQ�]iU~U�ERO۪DQ�EHORNODUGÕ�NOHWND-�
ODUÕQGD�ELRVLQWH]�TÕOÕS�DODGÕ�

4RU۪DZ

+iUHNHW

.DWDOLWLN

7UDQVSRUW

(QHUJHWLNDOÕT

4XUÕOÕV
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Maylar
2ODU� TD\� MHUGHQ� NHOHGL"� 1H� XVKÕQ� RODU� WHUL� DVWÕQGD� WRSODQDGÕ�

KiP�XOÕZPD�DO۪DQGD��QH�XVKÕQ�NHUHN"
0D\ODU�MRTDUÕ�ELU�WL\NDUOÕ�NDUERQ�NLVORWDODU�KiP�~VK�DWRPOÕ�VSLUW
±� JOLFHULQQHQ� SD\GD� ERO۪DQ� TXUDPDOÕ� H¿UOHU�� %XO� ELULNSHOHUGLĔ�

XOÕZPD�DWÕ� WULJOLFHULGOHU��'HPHN��PD\ODU�JOLFHULQ�KiP�PD\�NLVORWD-
ODUÕQDQ�TXUDO۪DQ�RUJDQLNDOÕT�ELULNSHOHU��2ODUGÕĔ�RUJDQL]PGHJL� UROL�
PD\� NLVORWDODUÕQÕĔ� [LPL\DOÕT� G~]LOLVLQH� ED\ODQÕVOÕ�� 0D\� NLVORWDODUÕ�
HNL�W~UOL��WR\ÕQ۪DQ�KiP�WR\ÕQED۪DQ�ERODGÕ�

0D\ODU� NȩS� IXQNFL\DODUGÕ� DWTDUDWX۪ÕQ� DZTDWODQÕZGÕĔ� ]iU~U�
TXUDP�EȩOHJL��RO�EL]JH�HQHUJL\D�EHUHGL��PL\� LVNHUOLJLQ� WiPL\LQOH\-
GL�� NOHWNDODU� KiP� WRTÕPDODU� XVKÕQ� TXUÕOÕV� PDWHULDOÕ� EROÕS� [Õ]PHW�
TÕODGÕ��$��'��(��.�YLWDPLQOHULQLĔ�VRUÕOÕZÕQGD�TDWQDVDGÕ�KiP�]DWODU�
DOPDVÕZÕQ�WiUWLSNH�VDOÕZ۪D�MiUGHP�EHUHGL�

Deneniń mayǵa bolǵan mútájligi
,QVDQ�UDFLRQÕQGD۪Õ�PD\ODUGÕĔ�RUWDVKD�PX۪GDUÕ�N~QLQH��0±�00�

JUDPPGÕ�TXUD\GÕ�
=DPDQDJȩ\� LOLP-SiQ� KiP� PHGLFLQD� LQVDQ� HQHUJL\D� VDUÕS-

ODQÕZÕQÕĔ� VKDPD�PHQHQ�20±30��� LQ� D]ÕT-DZTDW�PD\ODUÕ� HQHUJL-
\DVÕQDQ�DOÕZÕ�NHUHNOLJLQ�HVDSODS�VKÕTWÕ�

%HORNODUGÕĔ� HOHPHQWDU� TXUDPÕQ� ~\UHQLZ� RODUGD� EHOJLOL� TDWQDVWD� WȩPHQGHJL� HOHPHQWOHU�
EDUOÕ۪ÕQ�NȩUVHWWL��XJOHURG���0±�������NLVORURG��2�±23����D]RW����±�7����YRGRURG�����±7����
VRQGD\-DT��IRVIRU�KiP�N~NLUW�

)HUPHQW
7DVÕZVKÕ

5HFHIWRU .yVKNL��OiĔJHU�

$QWLJHQ
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0DVVDVÕ� ER\ÕQVKD� EXO� ELULNSHOHU� SODQHWDGD۪Õ� RU-
JDQLNDOÕT� ]DWODUGÕĔ� WL\NDU۪Õ� EȩOHJLQ� TXUD\GÕ��2ODU� WLUL�
RUJDQL]POHUGLĔ� UDZDMODQÕZÕ� XVKÕQ� ]iU~U� EROÕS�� ȩVLP-
OLNOHUGHJL�~OHVL�PDVVDQÕĔ�80�� LQH��KD\ZDQ�RUJDQL]-
PLQGH�±�2±3��NH�MHWHGL��8JOHYRGODU�ȩVLPOLNOHU�WiUHSL-
QHQ�iPHOJH�DVÕUÕODWX۪ÕQ�IRWRVLQWH]�SURFHVLQGH�SD\GD�
EROÕZÕ�KDTTÕQGD�PD۪OÕZPDWTD�L\HVL]�

1H�XVKÕQ�LQVDQ�GHQHVLQH�XJOHYRGODU�NHUHN"
Insan denesinde uglevodlar 4 áhmiyetli wa-

zıypanı atqaradı:
±�HQHUJL\D�GHUHJL�
±� XJOHYRGODU� ELULNWLULZVKL� WRTÕPDODU�� SOD]PD� KiP� NOHWNDODU� DUDOÕT� PHPEUDQDODUGÕĔ� ELU�

EȩOHJL�EROÕS��EHORNODU�PHQHQ�ELUJHOLNWH�VWHURLG�JRUPRQODU��IHUPHQWOHUGL�SD\GD�HWHGL�
±� VXZ� PROHNXODODUÕQÕĔ� ED\ODQÕVÕ� GHQHGHJL� NDOFL\� KiP� PDJQL\� LRQODUÕQÕĔ� EHOJLOL� ELU�

PX۪GDUÕQ�VDTODS�WXUDGÕ�
±�TRU۪DQÕZ��RQGD�]DWODU�TDQ�WDPÕUODUÕQÕĔ�HODVWLNOLJLQ��TRVSD�VX\ÕTOÕT�KiP�VLOHNH\�TDEDW-

WÕĔ�LVOHZLQ�WiPL\QOH\GL�

8JOHYRGODU

0RQRVD[DULGOHU�
JO\XNR]D��
IUXNWR]D

3ROLVD[DULGOHU��
FHOO\XOR]D��
NUD[PDO'LVD[DULGOHU��

VD[DUR]D��
ODNWR]D��PDOWR]D

%L]LĔ�GHQHPL]�PD\ODUGÕ�³NH\LQLUHN´�SD\GDODQÕZ�XVKÕQ�VDTOD\GÕ��2ODU�GHQH�KiP�LVKNL�RU-
JDQODUGÕ� MXPVDT� ³NySVKLN´OHU� VÕ\DTOÕ� TRU۪DZ�� ÕVVÕOÕTWÕ� VDTODZ۪D� MiUGHP�EHULZ�� VKDVK� KiP�
WHULQL�MXPVDT�KiP�VKÕUD\OÕ�EROÕZÕQGD�TDWQDVDGÕ��6RQÕĔ�XVKÕQ�GHQHGH�MHWHUOL�PX۪GDUGD�PD\�
EROÕZÕ�M~Gi�iKPL\HWOL��0D\ODU�VDUÕPD\�KiP�VÕUGD��JȩVK��Pi\HN��EDOÕTWD�EDU�

0D\ODU�GHQHQLĔ�TXUÕOÕV�PDWHULDOÕ�KiP�HQHUJL\D�GHUHJL��2UWDVKD�70�NJ�VDOPDTWD۪Õ�DGDP-�
QÕĔ�GHQHVLQGH�VKDPD�PHQHQ����NJ�PD\�EDU�

Uglevodlar
8JOHYRGODU� PROHNXODVÕ� XJOHURG�� YRGRURG� KiP� NLVORURG� DWRPODUÕQDQ� LEDUDW� RUJDQLNDOÕT�

ELULNSHOHU��%XQGD\�DWDOÕZÕQD�VHEHS�PROHNXODVÕ�TXUDPÕQGD۪Õ�XJOHURG��YRGRURG�KiP�NLVORURG�
DWRPODUÕ�&Q(H2O)P�NȩULQLVLQGH�EROÕZÕQGD�

7iEL\DWWD�XVKÕUDVDWX۪ÕQ�XJOHYRGODUGÕ�WL\NDUÕQDQ�~VK�~ONHQ�WRSDU۪D�DMÕUDWÕZ�P~PNLQ�

Bilesizbe?
4ÕVWD�D\UÕP�ZDTÕWODUGD�PX]�DVWÕQGD�WRĔODS�TDO۪DQ�

EDTDODUGÕ�NyULZLPL]�P~PNLQ��ELUDT�N~QOHU�ÕVÕS��PX]�
HULJHQQHQ�NH\LQ�RODU�WLULVKLOLJLQ�GDZDP�HWWLUH�EHUHGL��
4DOD\ÕQVKD�RODU�PX]ODS�TDOVDGD��WLUL�TDODGÕ"�
%HOJLOL� EROÕZÕQVKD�� VXZÕT�KDZD�EDVODQÕZÕ�PHQHQ�

EDTDQÕĔ� TDQÕQGD� JO\XNR]D� PX۪GDUÕ� �0� HVH� DU-
WDGÕ�� %XO� GHQHGHJL� PX]� NULVWDOODUÕQÕĔ� TDOLSOHVLZLQH�
WRVTÕQOÕT�HWHGL�KiP�KD\ZDQ�QDEÕW�EROPD\GÕ��

Tiykarǵı túsinikler
BeloklarGÕĔ� IHUPHQWDWLY� DNWLY-

OLJL� [LPL\DOÕT� UHDNFL\DODUGÕĔ� WH]-
OLJL� DUTDOÕ� ELRORJL\DOÕT� TXEÕOÕVODU�
TDWDĔ�� EHOJLOL� WDUWLSWH� EDUÕZÕ� KiP�
EDVTDUÕOÕZÕQD� LPNDQL\DW� EHUHGL��
%HORNODU�NOHWNDGD۪Õ�EDVTD�PROHNX-
ODODUGDQ�ȩ]OHULQLĔ�MRTDUÕ�PROHNXO\DU�
PDVVD۪D� L\H� EROÕZÕ� PHQHQ� KiP�
TXUDPÕQGD� D]RW� DWRPODUÕQ� WXWÕZÕ�
PHQHQ�SDUÕT�TÕODGÕ�

Maylar� N~QGHOLN� WXUPÕVWD� WXUDTOÕ�
W~UGH�SD\GDODQÕS� WXUDWX۪ÕQ� WL\NDU۪Õ�
D]ÕT-DZTDW� W~UOHULQHQ� ELUL� EROÕS��
RODUVÕ]� QRUPDO� WLULVKLOLN� SURFHVOHU�
iPHOJH� DVÕUÕOPD\GÕ�� 7HN� EXO� MD۪-
GD\GD�KiU�NLPQLĔ�WL\LVOL�DZTDWODQÕZ�
TD۪Õ\GDODUÕQD�iPHO�HWLS�PD\ODUGDQ�
TD\VÕ�ELULQ�KiP�TDQVKD�PX۪GDUGD�
TDEÕOODZ�NHUHN�HNHQOLJLQ�ELOLZ�]iU~U�

Uglevodlar� �VKHNHUOHU�� JOLFLGOHU��
FDUERK\GUDWH�� ±� EHORNODU� KiP�
PD\ODU� PHQHQ� ELU� TDWDUGD� DGDP��
KD\ZDQ� KiP� ȩVLPOLNOHU� RUJDQL]-
PL� WLULVKLOLN� LVNHUOLJL� XVKÕQ� ]iU~U�
ERO۪DQ� NHĔ� WDUTDO۪DQ� RUJDQLNDOÕT�
ELULNSHOHU� WRSDUÕ�� 2UJDQL]PGH� ]DW-�
ODU� DOPDVÕZÕ� QiWL\MHVLQGH� SD\GD�
ERODWX۪ÕQ� HQHUJL\D� GHUHNOHULQHQ�
ELUL�
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Tapsırmalar

8JOHYRGODUGÕĔ�MHWLVSHZVKLOLJL�M~UHN�KiP�TDQ�WDPÕU�NHVHOOLNOHULQH��EXZÕQODUGD�DZÕUÕZODUGÕĔ�
SD\GD�EROÕZÕQD�DOÕS�NHOHGL��8JOHYRGODUGÕĔ�DUWÕS�NHWLZL�EROVD�VDOPDT�DUWÕZÕ��DOOHUJL\D��NDULHV�
SD\GD�EROÕZÕ�KiP�QHUY�VLVWHPDVÕQGD۪Õ�SDWRORJL\DOÕT�SURFHVOHUJH�VHEHS�ERODGÕ�

���7iEL\DWWD�XJOHYRGODU�TDQGD\�SD\GD�ERODGÕ"
2��%HORNODU�LQVDQ�RUJDQL]PLQGH�TDQGD\�ZD]Õ\SDQÕ�DWTDUDGÕ"
3�� *ȩVK�� Pi\HN� KiP� VREÕTOÕ� ȩVLPOLNOHU� VHPH\VWYRVÕQD� NLUHWX۪ÕQ� OREL\D�� PiVK�� QRTDW� VÕ\DTOÕ�

ȩQLPOHU�TXUDPÕQGD۪Õ�EHORNODUGÕ�LQVDQ�RUJDQL]PL�TDQGD\�ȩ]OHVWLUHGL"
���7ȩPHQGH� WL\NDU۪Õ�D]ÕT-DZTDWODUGÕĔ�XJOHYRG�TXUDPÕQ�NȩUVHWHWX۪ÕQ�NHVWH�EHULOJHQ��.HVWH� WL\-�

NDUÕQGD�VRUDZODU۪D�MXZDS�EHULĔ�

Ónim 100 g όnimdegi 
uglevodlar muǵdarı

-DYGDU�QDQÕ 42–45

%L\GD\�QDQÕ 43–50

*UHFKND ��

0DQQD�MDUPDVÕ 70

*~U~VK 72

6KHNHU 95–99

.DUWRVKND 20��NUD[PDO�

.DUWRVKND ���JO\XNR]D�

ƤDUEÕ] 9

*HVKLU 7–8

/iEOHEL �0

-~]LP �7

$OPD ��

Sorawlar
���8JOHYRGODU۪D�ED\�ȩQLPOHU�TD\VÕODU"
2��4D\VÕ�ȩQLPOHU�HĔ�D]�XJOHYRGTD�L\H"
3�� 'XUÕV� XJOHYRGOÕ� DZTDWODQÕZ� KDTTÕQGD�

MXZPDT�VKÕ۪DUÕĔ�
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VII BAP. 3-TEMA

Vitaminler

Úyreniletuǵın túsinikler
��9LWDPLQOHU
��9LWDPLQOHUGÕĔ�iKPL\HWL

9LWDPLQOHU� LQVDQODU� KiP� KD\ZDQODU� �XVKÕQ�
R۪DGD� ]iU~UOL� ERO۪DQ� TXUDPDOÕ� G~]LOLVNH� L\H� RU-
JDQLNDOÕT�ELULNSHOHU�EROÕS�WDEÕODGÕ��2ODU�WL\NDUÕQDQ�
WRTÕPDODUGD۪Õ� ]DW� DOPDVÕZÕ� KiP� �NOHWNDODU-�
GD۪Õ� ELRVLQWH]� UHDNFL\DODUÕ� XVKÕQ� ]iU~U� ERO۪DQ�
�ELRNDWDOL]DWRU� IHUPHQWOHU� TXUDPÕQD� NLUHGL��
�'HPHN��YLWDPLQOHU�KD\ZDQ�KiP�DGDP�RUJDQL]PL�
XVKÕQ�M~Gi�D]�PX۪GDUGD�NHUHN�ERODGÕ��ELU�VXWND-
GD� LQVDQ�RUJDQL]PL�XVKÕQ�ELU� QHVKH�PN�GHQ�ELU�
QHVKH� PJ� ۪D� VKHNHP� NHUHN��� %LUDT� RUJDQL]P-�
GH� YLWDPLQ� MHWLVSHZVKLOLJL� \DPDVD� DUWÕS� NHWLZL�
]DW�DOPDVÕQÕZÕQÕĔ�EX]ÕOÕZÕQD�DOÕS�NHOHGL��<D۪QÕ\�
DYLWDPLQR]� \DPDVD� JLSRYLWDPLQR]� GHS� DWDOÕZ-
VKÕ� DZÕU� NHVHOOLNOHUGL� NHOWLULS� VKÕ۪DUDGÕ�� ,QVDQODU�
]iU~U�YLWDPLQOHUGL� WL\NDUÕQDQ�yVLPOLN�yQLPOHULQHQ�
DODGÕ�

+D\ZDQ�RUJDQL]PL�YLWDPLQOHUVL]�
MDVD\�DOPDZÕQ�ELULQVKL�EROÕS��882-MÕOGD�
UXV�DOÕP��VKÕSDNHU�1LNROD\�,YDQRYLFK�
/XQLQ�DQÕTOD۪DQ�
����2-MÕOGD�3ROVKDOÕT�DOÕP�.D]HPLU�

)XQN�³YLWDPLQ´�WHUPLQLQ�SiQJH�NLULWNHQ��
9LWDPLQ��³YLWD´�±�yPLU��\D۪QÕ\�WLULVKLOLN�
DPLQL��

,QVDQ�RUJDQL]PL�XVKÕQ�YLWDPLQOHUGLĔ�iKPL\HWL�
R۪DGD� ]iU~UOL� EROÕS� WDEÕODGÕ�� 0ÕVDOÕ�� $� YLWDPLQ-
QLĔ� MHWLVSHZVKLOLJL� LQVDQODUGD� WDZÕTNy]OLN� NH-�
VHOOLJLQ� NHOWLULS� VKÕ۪DUDGÕ�� <D۪QÕ\� LQVDQ� TDUDĔ۪Õ�
W~VLZL�PHQHQ�NyULZ�TiELOL\HWLQ�MR۪DOWDGÕ��%XQQDQ�
WÕVTDUÕ��$�YLWDPLQL� MHWLVSHZVKLOLJL�QiWL\MHVLQGH� LQ-
VDQ�WHULVLQGH�� WÕUQDTODUÕQGD��VKDVK�DVWÕ� WHULVLQGH�
W~UOL� XQDPVÕ]� y]JHULVOHU� M~]� EHUHGL�� %XO� YLWDPLQ�
WL\NDUÕQDQ� D]ÕT-DZTDW� yQLPOHUL�� JHVKLU�� SRPLGRU��
NyN� QRTDW�� TDZÕQ�� DSHOVLQ� TDEÕOODZ� DUTDOÕ� TDS-�
ODQDGÕ�

&� YLWDPLQL� MHWLVSHZVKLOLJLQHQ� EROVD� DZÕ]�
TXZÕVOÕ۪Õ�FLQJD�NHVHOOLJL�NHOLS�VKÕ۪DGÕ��EXZÕQODU-
GD�DZÕUÕZODU�SD\GD�ERODGÕ��MDUDODUGÕĔ�SLWLZL�TÕ\ÕQ-
ODVDGÕ��WH]�VKDUVKDZ�MD۪GD\Õ�J~]HWLOHGL��%XO�YLWD-
PLQ�NDSXVWD�� OLPRQ��DSHOVLQ��EDOJDU�EXUÕVKÕ�KiP�
KiU�TÕ\OÕ�NyN�VKySWH�XVKÕUDVDGÕ�

'HUOLN� EDUOÕT� YLWDPLQOHU� yVLPOLN� NOHWNDODUÕQGD�
VLQWH]OHQHGL��0ÕVDOÕ�&�YLWDPLQ��00�JU�DOPDGD��3�
PJ�� TXOÕSQD\GD� �0�PJ�� DSHOVLQGH� �0�PJ�� TDUD�
VPRURGLQDGD� 200�PJ�PX۪GDUGD� ERODGÕ�� 3� YLWD-
PLQL�EROVD��00�J�DOPDGD��0±70�PJ��TXOÕSQD\GD�
��0�PJ�� DSHOVLQGH� �00�PJ�� TDUD� VPRURGLQDGD�
��0�PJ�PX۪GDUGD�ERODGÕ�

Tiykarǵı túsinikler

9LWDPLQOHU� DGDPODUGÕĔ� ¿�]LNDOÕT� KiP�
VH]LZ�MD۪GD\ÕQD�WiVLU�HWHGL�
9LWDPLQOHU�VKiUWOL�W~UGH�YLWDPLQOHU�KiP�

YLWDPLQ�WiUL]OL�]DWODU۪D�EyOLQHGL��9LWDPLQ�
WiUL]OL�]DWODU�ELRORJL\DOÕT�TiVL\HWOHUL�PH-
QHQ�YLWDPLQOHUJH�XTVD\GÕ��ELUDT�iGHWGH�
NyS�PX۪GDUGD�WDODS�HWLOHGL�
9LWDPLQQLĔ� D]۪DQD� MHWLVSHZVKLOLJL� JL-

SRYLWDPLQR]�� XOÕZPD� MHWLVSHZVKLOLJL�
DYLWDPLQR]�GHS�DWDODGÕ��
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Alma miywesinde ushırasatuǵın vitamin hám minerallar. 
1-vitaminler:�$±0�03�PJ��%�±0�03�PJ��%2±0�02�PJ��%3±0�07�PJ��

B�±0�07�PJ��%9±2�0�PNJ��&±�0�0�PJ��(±0����PJ��+±0�3�PNJ��33±
0�3�PJ�

2-mikroelementler:�WHPLU�±�2�2�PJ��NDOL\�±�278�PJ��NDOFL\�±����0�
PJ��PDJQL\�±���0�PJ��QDWUL\�±�2��PJ��N~NLUW�±���0�PJ�� IRVIRU�±����
PJ��[ORU�±�2�PJ��DO\XPLQL\�±�����PNJ��EDU�±�2���PNJ��YDQDGL\�±���
PNJ��\RG�±�2�PNJ��NREDOW�±���PNJ��PDUJDQHF�±��7�PNJ��PÕV�±���0�
PNJ��PROLEGHQ�±���PNJ��QLNHO�±��7�PNJ��UXELGL\�±��3�PNJ��IWRU�±�8�0�
PNJ��[URP�±���PNJ��FLQN�±���0�PNJ�

3-alma tuqımında:�\RG-80�PNJ�

Vitaminler Kúnlik
norma Wazıypası Deregi

$VNRUELQ�
NLVORWDVÕ�
�YLWDPLQ�&�

�0±�00�PJ 2NVLGOHQÕZ-TiOSLQH�NHOLZ�
UHDNFL\DODUÕQ�PXZDSÕTODVWÕUDGÕ��
4RU۪DQÕZ�TXZDWÕQ�DVÕUDGÕ�

&LWUXV�PL\ZHOHU��TXOÕSQD\��
PDOLQD��NDSXVWD��SHWUXVKND��
XNURS��TÕ]ÕO�EXUÕVK��EDNODMDQ�

7LDPLQ�
�YLWDPLQ�%�)

���±2���PJ 2UD\OÕT�KiP�SHULIHULN�QHUY�VLVWHPDVÕ�
LVNHUOLJLQ�WiUWLSNH�VDODGÕ��0D\�KiP�
XJOHYRG�DOPDVÕZÕQ�PXZDSÕTODVWÕUDGÕ�

1DQ��TDUD�QDQ���JUHFKND��VXOÕ�
MDUPDVÕ��QRTDW��VR\D��SDOÕ]�
HJLQOHUL

5LERÀ�DYLQ�
�YLWDPLQ�%2)

���±3�PJ 2NVLGOHQÕZ-TiOSLQH�NHOLZ�
UHDNFL\DODUÕQGD�TDWQDVDGÕ�

1DQ��TDUD�QDQ���EDGDP��
Pi\HN��VÕU�

5HWLQRO
�YLWDPLQ�$�

0��±2���PJ 2UJDQL]PQÕĔ�yVLZLQ�KiP�
UDZDMODQÕZÕQ�WiUWLSNH�VDODGÕ��
.OHWND�PHPEUDQDVÕ�LVNHUOLJLQ�
QRUPDOODVWÕUDGÕ�

%DOÕT��EDZÕU��VDUÕPD\��
Pi\HN�VDUÕVÕ��EDOÕT�PD\Õ��
JHVKLU��SRPLGRU��TDEDT��HULN��
VKLSRYQLN�

.DOVLIHURO
�YLWDPLQ�'�

2��±�0�PNJ 2UJDQL]PGHJL�NDOFL\�KiP�IRVIRU�
LVNHUOLJLQ�EDVTDUDGÕ��6~\HN��WLVOHUGLĔ�
TiOLSOHVLZLQGH�TDWQDVDGÕ�

%DOÕT�KiP�EDOÕT�yQLPOHUL��
VDUÕPD\��Pi\HN�VDUÕVÕ�

Vitaminlerdi saqlaw shártleri
3DOÕ]� HJLQOHUL� KiP� NDUWRVKND�� PL\ZHOHUGL� VDTODZ� ZDTWÕQGD� EL]� NySOHJHQ� YLWDPLQOHUGL�

MR۪DOWDPÕ]��0ÕVDOÕ�� MÕ\QDS�DOÕQ۪DQQDQ�NH\LQ���NJ�NDUWRVKND�VKDPD�PHQHQ�300�PJ�&�YLWD-
PLQLĔ� MR\WDGÕ� KiP� EiKiUJH� VKHNHP� VDTODQ۪DQ� NDUWRVKNDGD۪Õ� YLWDPLQ� PX۪GDUÕ� �0�� WHQ�
NyS�EROPD\GÕ��3DOÕ]�HJLQOHULQGH�YLWDPLQOHU�VDTODQÕZÕQ�DVÕUÕZ�XVKÕQ�RODUGÕ�VDTODZ�KiP�RUDZ�
TD۪Õ\GDODUÕQD�iPHO�TÕOÕZ�NHUHN��+iU�ELU�SDOÕ]�HJLQOHUL�y]LQLĔ�RSWLPDO�VDTODZ�WHPSHUDWXUDVÕQD�
L\H��

B���%2 KiP�&�YLWDPLQOHUL�VXZGD�HUL\GL��KDZDGD�RNVLGOHQHGL�KiP�TÕ]GÕUÕO۪DQGD�WH]�WDUTD-
ODGÕ�� 6RQÕĔ� XVKÕQ� SDOÕ]� HJLQOHULQ� SLVLUJHQ� ZDTÕWWD� RODUGÕ� VXZÕT� VXZ۪D� HPHV� TD\QD۪DQ�
VXZ۪D�VDOÕS�SLVLUJHQ�MDTVÕ��VRQGD\-DT��ÕGÕVWÕĔ�TDTSD۪ÕQ�MDZÕS�X]DT�ZDTÕW�TD\QDWÕZ۪D�ERO-
PD\GÕ��&�YLWDPLQL�PÕV�KiP�WHPLU�ÕGÕVODUGD�MRT�EROÕS�NHWHGL��.�YLWDPLQL�TX\DVK�QXUÕ�WDVLULQGH�
D]D\DGÕ�

���5D[LW�SHQHQ�DZÕU۪DQ�QDZTDVODU۪D�'�YLWDPLQLQ�TROODQED\�TDOD\�MiUGHP�EHULZJH�ERODGÕ"
2��1H�XVKÕQ�MD\ODZGD�MD\ÕOÕS�M~UJHQ�VÕ\ÕUODUGÕĔ�V~WL��WXUDTOÕ�TRUDGD۪Õ�VÕ\ÕU�V~WLQH�TDUD۪DQGD�'�YL-

WDPLQLQH�ED\"
3�� +iPPHQÕĔ� UDFLRQÕQGD� MHWHUOL� PX۪GDUGD� VKL\NL� SDOÕ]� yQLPOHUL� KiP� PL\ZHOHU� EROÕZÕ� NHUHN��

1HJH"
���1DZTDVTD�$�YLWDPLQ�MHWLVSHZVKLOLJL�GLDJQR]Õ�TR\ÕO۪DQ��1H�XVKÕQ�VKÕSDNHU�QDZTDVTD�NyELUHN�

TÕ]ÕO�SDOÕ]�yQLPOHULQ��JHVKLU��SRPLGRU��EXUÕVK��SD\GDODQÕZ��XVÕQÕV�HWHGL"
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VII BAP. 4-TEMA

Minerallardıń insan ómirindegi áhmiyeti 

Úyreniletuǵın túsinikler
��0LNURHOHPHQWOHU
��0DNURHOHPHQWOHU
��0LNUR�KiP�PDNURHOHPHQWOHUGLĔ�
iKPL\HWL�

0LQHUDO� ]DWODU�DGDP�RUJDQL]PLQGH�EROÕS�DWÕU۪DQ�EDUOÕT�ELR[LPL\DOÕT�SURFHVOHUGH�TDWQD-
VDGÕ��2O�TDQQÕĔ�X\ÕZÕQ��EXOVKÕT�HWOHUGÕĔ�TÕVTDUÕZÕQ�KiP�EDUOÕT�RUJDQODU�KiPGH�WRTÕPDODUGÕĔ�
iKPL\HWL� TXUDP� EyOHJLQH� NLUHGL�� 2UJDQL]PQLĔ� GXUÕV� TiOLSOHVLZL�PHQHQ� KiP� QRUPDO� LVOHZL�
XVKÕQ� [LPL\DOÕT� HOHPHQWOHU� EHOJLOL� ELU�PX۪GDUGD� NHUHN� ERODGÕ�� (JHU� EXO� EHOJLOL� ELU�PX۪GDU�
MHWHUOL�EROPDVD��KiU�TÕ\OÕ�DZÕUÕZODU�SD\GD�ERODGÕ�

0LQHUDOODU�VKiUWOL�UiZLVKWH�PDNURHOHPHQWOHU�KiP�PLNURHOHPHQWOHUJH�EyOLQHGL�
Ayırım ximiyalıq elementlerdiń sırtqı ortalıqta hám insan organizminde ushırasıwı.
As duzı – QDWUL\� [ORULG� TDQQÕĔ� EHOJLOL� GX]� TXUDPÕQ� KiP� WRTÕPDODUGD� RVPRWLN� EDVÕPÕQ�

VDTODS� WXUÕZ� XVKÕQ� ]iU~U� EROÕS� WDEÕODGÕ�� 1DWUL\� [ORULG� MHWLVSHZVKLOLJL� PHQHQ� WRTÕPDODUGÕĔ�
�VXZVÕ]ODQÕZÕ�M~]�EHUHGL��2O�DZTDWTD�GiP�EHUHGL�KiP�LVKWH\GL�DVKDGÕ�

1DWUL\�[ORULGNH�ERO۪DQ�N~QOLN�P~WDMOLN�RUWDVKD�NOLPDW�MD۪GD\ÕQGD��0±���J�GÕ�TXUD\GÕ��%XO�
P~WDMOLN�N~QGHOLN�UDFLRQGD۪L�WiEL\L\�yQLPOHU��3±��J���QDQ��3±��J��TXUDPÕQGD۪Õ�DV�GX]Õ��D]ÕT-
DZTDW�yQLPOHULQGH� LVOHWLOHWX۪ÕQ�GX]�EHQHQ� WR\ÕQGÕUÕODGÕ��'X]�TDEÕO�HWLZ�¿�]LNDOÕT�KiUHNHWOHU��
NyS�WHUOHZ��iVLUHVH��ÕVVÕ�NOLPDW�VKDUD\DWÕQGD�DUWDGÕ��6RO�VHEHSOL�UDFLRQGD۪Õ�GX]�PX۪GDUÕQD�
LWLEDU�EHULZ�NHUHN�

,QVDQ� GHQHVLQGH� NDOFL\� GX]ODUÕ� NHUHN�� 2O� PHWD-�
EROL]P� ±� ]DWODU� DOPDVÕZÕQGD� iKPL\HWOL� URO� R\QD\GÕ��
1HUY� KiP� EXOVKÕT� HW� WRTÕPDODUÕQÕĔ� QRUPDO� LVOHZLQ�
VDTODZ۪D� MiUGHP� EHUHGL�� .DOFL\� MHWLVSHVH�� V~\HNOHU�
PRUW� EROÕS� TDODGÕ� KiP� VÕQ۪DQQDQ� NH\LQ� iVWH� SLWH-
GL�� .DOFL\� GX]ODUÕ� NȩSOHS� D]ÕT-DZTDWODUGD�� PiVHOHQ��
GiQ�� SDOÕ]� HJLQOHUL�� V~W� yQLPOHUL� KiP� TXV� Pi\HNOHUL�
TXUDPÕQGD�XVKÕUDVDGÕ�

.DOFL\JH�ERO۪DQ�N~QOLN�P~WiMOLN�GHQL�VDZ�RUJDQL]P�
XVKÕQ�800�GHQ���00�PJ�JD�VKHNHP�ERODGÕ��%XO�PX۪-
GDU�DGDPQÕĔ�MDVÕQD�ED\ODQÕVOÕ�EHOJLOHQJHQ�

Fosfor –� 3� NDOFL\� VÕ\DTOÕ� VX\HN� WRTÕPDODUÕQÕĔ��
VRQÕĔ� PHQHQ� ELUJH�� QHUY� VLVWHPDVÕ� NOHWNDODUÕ� KiP�
D\ÕUÕP�WRTÕPDODUGÕĔ�\DGURODUÕQÕĔ�iKPL\HWOL�EyOHJL�EROÕS�
WDEÕODGÕ�� %LUDT�� IRVIRUGÕĔ� RUJDQL]P� XVKÕQ� iKPL\HWL� XVÕQÕĔ�PHQHQ� MXZPDTODQED\GÕ��2O� EH-
ORNODU�� PD\ODU� KiP� XJOHYRGODU� DOPDVÕZÕQGD�� D\ÕUÕP� ELR[LPL\DOÕT� SURFHVOHUGH� DNWLY� TDWQD-
VDGÕ�� %XOVKÕT� HWOHUGLĔ� TÕVTDUÕZÕQGD� MXPVDODWX۪ÕQ� HQHUJL\D� IRVIRUGÕĔ� RUJDQLNDOÕT� ELULNSHVL�
±�DGHQR]LQWULIRVIDW�NLVORWDVÕ�PHQHQ�ED\ODQÕVOÕ��.~VKOL�EXOVKÕT�HW�MXPÕVÕ�QiWL\MHVLQGH�IRVIRU۪D�
ERO۪DQ�P~WiMOLN�DUWDGÕ��6ÕU�� WYRURJ��V~W��JyVK��EDZÕU��EDOÕT��Pi\HN�yQLPOHULQGHJL� IRVIRU�RU-
JDQL]P�WiUHSLQHQ�GiQ��OREL\D��QRTDW��QDQ�TXUDPÕQGD۪Õ�IRVIRU�ELULNSHOHULQH�TDUD۪DQGD�MDTVÕ�
y]OHVWLULOHGL�

6~\HNOHU� KiP� GHQHQLĔ� EDVTD� WRTÕPDODUÕQGD� iPHOGHJL� ERO۪DQ�magniy� ±� 0J� PLQHUDOÕ�
PHWDEROL]P�XVKÕQ�~ONHQ�iKPL\HWNH� L\H��2QÕĔ�DOPDVÕZÕ� IRVIRU�KiP�NDOFL\�DOPDVÕZÕ�PHQHQ�
y]�DUD�ED\ODQÕVOÕ��0DJQL\�GX]ODUÕ�IRVIRU�ELULNSHOHULQLĔ�[LPL\DOÕT�y]JHULZLQGH�TDWQDVÕZVKÕ�IHU-
PHQWOHUGL�DNWLYOHVWLUHGL��$GDP�PDJQL\JH�ERO۪DQ�P~WiMOLJLQ�WL\NDUÕQDQ�yVLPOLN�yQLPOHUL�±�VXOÕ�
QDQÕQDQ��GiQQHQ��VREÕTOÕ�yVLPOLNOHU�KiP�NDUWRVKNDGDQ�DODGÕ��

Kaliy�±�.� M~UHN�TDQ-WDPÕU�VLVWHPDVÕQÕĔ�QRUPDGD� LVOHZL�XVKÕQ�]iU~U�EROÕS� WDEÕODGÕ��.DU-
WRVKND��NDSXVWD��TDEDT��TDT�HULN��NLVKPLVK��TDUD�VPRURGLQD�TXUDPÕQGD�M~Gi�NyS�NDOL\�GX]-�
ODUÕ�EDU�

Asqarov Ibrohim – ximiya pánleri 
doktorı, professor

³$VNDOFL\´��³$ONDPDQ´�PDNUR�KiP�
PLNURHOHPHQWOHULQ�VDTOD۪DQ�D]ÕT-
DZTDW�TRVÕPVKDVÕQ�R\ODS�WDSTDQ�
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Temir – )H� PLNURHOHPHQWLQH� ERO۪DQ�
P~WiMOLN� N~QLQH� VKDPD� PHQHQ� ��� PJ� GÕ�
TXUD\GÕ��7HPLU�ELULNSHOHUL�GHQHQLĔ�NySOHJHQ�
WRTÕPDODUÕQÕĔ� ]iU~U� EyOHJL� EROÕS� WDEÕODGÕ��
4Õ]ÕO� TDQ� NOHWNDODUÕ-� HULWURFLWOHU� NyS� PX۪-�
GDUGD� WHPLUGL� y]� LVKLQH� DODGÕ�� 6RQÕĔ� PH-
QHQ�ELUJH��RO�D\ÕUÕP�IHUPHQWOHUGLĔ�ELU�EyOHJL�
EROÕS� WDEÕODGÕ��$ZTDWODQÕZ� UDFLRQÕQGD� WHPLU�
MHWLVSHZVKLOLJL� DQHPL\D� UDZDMODQÕZÕQD� DOÕS�
NHOLZL�P~PNLQ��7HPLU� JyVK�� QDQ�� NySOHJHQ�
SDOÕ]�HJLQOHUL�KiP�PL\ZHOHUGH�EDU�

Mıs – &X� PLNURHOHPHQWL� ELU� TDWDU� IHU-
PHQWOHUGLĔ� SD\GD� EROÕZÕQGD� TDWQDVDGÕ��
LVKHNWH� WHPLUGLĔ� VRUÕOÕZÕQD� KiP� VRQÕĔ�PH-
QHQ� JHPRJORELQQLĔ� TiOLSOHVLZLQH� WiVLU� HWH-
GL�

0ÕVWÕĔ�WL\NDU۪Õ�GHUHNOHUL�QDQ��GiQ��iVLUH-
VH��M~ZHUL�XQÕ��JUHFKND��WDUÕ���SDOÕ]�HJLQOHUÕ��
VREÕTOÕODU��۪R]DODU��0ÕV�EDZÕU��WHĔL]�yQLPOH-�
ULQGH��NDOPDU��TÕVTÕVKEDTDODU��GD�EDU�

2UJDQL]PGH� WL\NDUÕQDQ� VNHOHW� �G~�]L��OL-
��VLQGH�� WHULGH�� VKDVKWD� WRSODQ۪DQ� FLQN� =Q��

EDVTD�PLNURHOHPHQWOHU�VÕ\DTOÕ�EHOJLOL�IHUPHQWOHUGL�SD\GD�HWLZGH�TDWQDVDGÕ��$GDPODUGD�FLQN�
MHWLVSHZVKLOLJL� yVLZGL�SiVH\WHGL��GiP�VH]LZGLĔ� MR۪DOÕS�NHWLZL� \DPDVD�RODUGÕĔ�EX]ÕOÕZÕ�� L\LV�
VH]LZGLĔ�WyPHQOHZLQH�DOÕS�NHOHGL��&LQN�TDQQÕĔ�QRUPDO�TiOLSOHVLZL�XVKÕQ�GD�]iU~U�

&LQNWÕĔ� WL\NDU۪Õ� GHUHJL� JyVK�� WDZÕT� JyVKL�� VÕU�� GiQ� �iVLUHVH�� M~ZHUL� XQÕ��� SDOÕ]� HJLQOHUL��
VREÕTOÕODU��&LQN�۪R]D�KiP�WHĔL]�yQLPOHULQGH�GH�EDU�

Yod – -�TDOTDQ�WiUL]OL�EH]�JRUPRQÕ�ERO۪DQ�WLURNVLQ�LVOHS�VKÕ۪DUÕZ�XVKÕQ�iKPL\HWOL�EROÕS�
WDEÕODGÕ��<RGWÕĔ�TDQGD۪Õ�[ROHVWHULQ�GiUHMHVLQ� WyPHQOHWLZJH�WiVLUL�EHOJLOHQJHQ��6RO�VHEHS-
OL� \RG� X]DT� ZDTÕWWDQ� EHUOL� DWHURVNOHUR]GÕĔ� DOGÕQ� DOÕZGÕĔ� HĔ� iKPL\HWOL� GiUPDQODUGDQ� ELUL�
HVDS��OD�QDGÕ�

(Ĕ�NyS�\RG�WHĔL]�RWÕ��WHĔL]�EDOÕTODUÕQGD�ERODGÕ��<RG�JyVK��Pi\HN��V~W��W~UOL�SDOÕ]�HJLQOHUL�
KiP�PL\ZHOHU�±� OiEOHEL�� VDODW�� JHVKLU�� NDUWRVKND�� NDSXVWD��TÕ\DU��DOPD�� M~]LP��TiUHOLGH�GH�
XVKÕUDVDGÕ�

Ftor – )�V~\HN� WRTÕPDVÕ�XVKÕQ� ]iU~U�� WLV�HPDOÕQÕĔ�TiOLSOHVLZLQGH�TDWQDVDGÕ��5DFLRQGD�
MHWHUOL� PX۪GDUGD۪Õ� IWRU� WLV� NDULHVLQLĔ� DOGÕQ� DOÕZ۪D� MiUGHP� EHUHGL�� )WRULGWLĔ� WL\NDU۪Õ� GHUHJL�

Tiykarǵı túsinikler 
0LQHUDO�]DWODU�2�W~UJH�EyOLQHGL�
0DNURHOHPHQWOHU�DGDP�RUJDQL]PLQGHJL�PDVVD�~OHVL�0�0���WHQ�MRTDUÕ�ERO۪DQ�[LPL\DOÕT�HOH-

PHQWOHU�EROÕS�WDEÕODGÕ��%XODU�NLVORURG��2���XJOHURG��&���YRGRURG��+���D]RW��1���NDOFL\��&D���IRVIRU�
�3���NDOL\��.���QDWUL\��1D��N~NLUW��6���[ORU��&O���PDJQL\��0J��
0LNURHOHPHQWOHU�DGDP�RUJDQL]PLQGHJL�PDVVD�~OHVL�0�0000���WHQ�0�0���JH�VKHNHP�ERO۪DQ�

[LPL\DOÕT�HOHPHQWOHU�EROÕS� WDEÕODGÕ��%XODU� WHPLU� �)H���FLQN� �=Q��� IWRU� �)���PROLEGHQ��0R���PÕV�
�&X���EURP��%U���NUHPQL\��6L���\RG��-���PDUJDQHF���0Q���DO\XPLQL\��$O��KiP�EDVTDODU�
2UJDQL]PGH�EXO�PLQHUDOODU�W~UOL�ELRORJL\DOÕT�DNWLY�ELULNSHOHU��IHUPHQWOHU��YLWDPLQOHU��JRUPRQODU�

TXUDPÕQD�NLUHGL��0LQHUDOODU�WiVLUL�RUJDQL]PGH�]DW�DOPDVÕZ�SURFHVOHUL�DNWLYOLJLQLĔ�y]JHULZLQGH�
NyULQHGL��$\ÕUÕP�PLNURHOHPHQWOHU�RUJDQL]POHUGLĔ�yVLZL��TDQ�SD\GD�HWLZL��WRTÕPDODU�DUTDOÕ�GHP�
DOÕZ�SURFHVOHUL��NOHWND�LVKLQGHJL�]DW�DOPDVÕZÕ�KiP�WD۪Õ�EDVTDODU۪D�WiVLU�NyUVHWHGL�
$GDP�XVKÕQ�PLNURHOHPHQWOHUGLĔ�WL\NDU۪Õ�GHUHJL�yVLPOLN�KiP�KD\ZDQODUGDQ�DOÕQDWX۪ÕQ�D]ÕTOÕT�

yQLPOHUL�HVDSODQDGÕ��
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LVKLPOLN�VXZÕ�EROÕS�WDEÕODGÕ��)WRU�EDOÕT��iVLUHVH��WUHVND���EDZÕU�KiP�۪R]D�VÕ\DTOÕ�D]ÕT-DZTDW-�
ODUGD�GD�EDU��%XO�PLNURHOHPHQW�JyVKWH�� W~UOL�SDOÕ]�HJLQOHUL�KiP�PL\ZHOHUGH�� M~ZHUL�XQÕQGD��
VRQÕĔ�PHQHQ�ELUJH��VKD\GD�EDU�

$\ÕUÕP�NHVHOLNOHUGLĔ�DOGÕQ�DOÕZ�XVKÕQ�]iU~U�ERO۪DQ�[LPL\DOÕT�HOHPHQWOHU

Keselikler Ximiyalıq elementler
,PPXQLWHWWLĔ�SiVH\LZL <RG��NDOFL\��NUHPQL\��PDJQL\��VHOHQ��N~NLUW��IRVIRU

$UÕTOÕT <RG��PDUJDQHF��IRVIRU
6HPL]OLN <RG��NDOFL\��NUHPQL\��PDJQL\��VHOHQ��IRVIRU
.HPTDQOÕT 7HPLU��\RG��PÕV
7DZÕTNy]OLN .DOFL\��FLQN
,QIDUNW-PLRNDUG <RG��NDOFL\��PDJQL\
(QGHPLN�]RE <RG��NDOFL\��[URP
,VK�TDWÕZÕ 7HPLU��NDOL\
%R\�yVSH\WX۪ÕQOÕ۪Õ <RG��NDOFL\��NDOL\��PDJQL\��VHOHQ��[URP��FLQN
(N]HPD &LQN
ÏNSH�NHVHOLNOHUL 0ÕV
(VOHZGÕĔ�SiVH\LZL /LWL\��\RG��NDOL\��QDWUL\��FLQN
7XWTDQDT .DOL\��NDOFL\��PDJQL\
5HYPDWL]P .DOL\��NDOFL\��NUHPQL\��FLQN

'iP�ELOPHVOLN 1DWUL\��FLQN
6DUDWDQ��UDN� <RG��NDOL\��NUHPQL\��QDWUL\��VHOHQ��FLQN

���ÏVLPOLNOHU�XVKÕQ�PDJQL\��LQVDQODU�XVKÕQ�WHPLU�HOHPHQWLQLĔ�iKPL\HWL�QHGH�GHS�R\OD\VÕ]"
2��.DOFL\�HOHPHQWLQLĔ�LQVDQ�KiP�KD\ZDQODU�XVKÕQ�TDQGD\�iKPL\HWL�EDU"
3�� -DĔD� ~]LOJHQ� PL\ZHQLĔ� ELU� EyOHJLQLĔ� ~VWLQHQ� TD\QD۪DQ� VXZ� TX\ÕOGÕ�� HNLQVKL� EyOHJL� EROVD�

TD\QDWÕOGÕ��(NL�MD۪GD\GD�GD�NRPSRW�SD\GD�EROGÕ��.RPSRWWÕĔ�TD\VÕ�YDULDQWÕQGD�PLQHUDO�]DWODU�NyELUHN"�
7~VLQGLULĔ�

���%LU�VWDNDQ�V~WWH�288�PJ�NDOFL\�EDU��2UJDQL]PGL�XVÕ�HOHPHQWWLĔ�MHWHUOL�PX۪GDUÕ�PHQHQ�WiPL\LQOHZ�
XVKÕQ�N~QLQH�TDQVKD�V~W�LVKLZ�NHUHN"

���4DQGD\�[LPL\DOÕT�]DWODU�PLQHUDOODU�GHS�DWDODGÕ"
���0LQHUDOODUGÕĔ�WLUL�RUJDQL]POHU�XVKÕQ�iKPL\HWL�QHGH"
7��7LUL�RUJDQL]POHU�WL\NDUÕQDQ�TDQGD\�]DWODUGDQ�WXUDGÕ"
8��,QVDQ�GHQHVLQGHJL�PLQHUDOODUGÕĔ�TXUDPÕ�TDQGD\"
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VII BAP. 5-TEMA

Ámeliy shınıǵıw. Alma quramın anıqlaw 

Úyreniletuǵın túsinikler
��.LVORWD�EDU�HNHQOLJLQ�DQÕTODZ
��7HPLUJH�WiQ�WiMLUL\EHOHU
��(�YLWDPLQLQ�DQÕTODZ

$OÕPODU�TD\VÕ�yQLPOHU�RUJDQL]P�XVKÕQ�HĔ�SD\GDOÕ� �HNHQL�
KDTTÕQGD� WDUWÕVÕZGDQ� WRTWDPD\GÕ�� 'HUOLN� EDUOÕT� L]HUWOHZ-�
VKLOHU�DOPD�HĔ�SD\GDOÕ�PL\ZHOHUGHQ�ELUL�HNHQOLJLQ� WiQ�DOGÕ��
$OPD�D]ÕTOÕT�PX۪GDUÕ�ER\ÕQVKD�FKHPSLRQ�EROPDVD�GD�� MHU�
M~]LQGHJL�HĔ�PD]DOÕ�KiP�SD\GDOÕ�PL\ZH�HVDSODQDGÕ��2O�YL-
WDPLQ�KiP�PLNURHOHPHQWOHU�۪i]L\QHVL��2UJDQL]PGL�MDVDUWÕS��
LPPXQLWHWWL� N~VKH\WHGL��$OPD�TXUDPÕQGD۪Õ� WHPLU�NHP�TDQ-
OÕOÕTWÕ�HPOHZGH�M~Gi�TRO�NHOHGL�

1-tájiriybe. Alma kislotasın anıqlaw
Kerekli ásbap-úskeneler:�SURELUNDODU��SLSHWND��VWDNDQ�
Reaktivler:�XQLYHUVDO�LQGLNDWRU��3�W~UOL�DOPD
���+iU�ELU�DOPDGDQ�EyOHN�VWDNDQODU۪D�VKHUEHW�WD\DUODQDGÕ��
2�� 8QLYHUVDO� LQGLNDWRU� TD۪D]� ~VWLQH� DOPD� VKHUEHWOHULQHQ�

WDPÕ]ÕODGÕ�
3�� %DTODZODU�WL\NDUÕQGD�MXZPDT�VKÕ۪DUÕĔ�

2-tájiriybe. Sınaw úlgilerinde temirdi anıqlaw
Kerekli ásbap-úskeneler: SURELUNDODU��SLSHWND��VWDNDQ�
Reaktivler: 1D2+� QDWUL\� JLGURNVLG� HULWSHVL�� 3� W~UOL� DOPD�

VKHUEHWL�
��� +iU� ELU� DOPD� VKHUEHWLQHQ� SURELUNDODU۪D� D]� PX۪GDUGD�

TX\ÕODGÕ�
2��ÒOJLOHUJH�1D2+�QDWUL\�JLGURNVLGL�HULWSHVLQHQ�WDPÕ]ÕODGÕ�
3��%DTODZODU�WL\NDUÕQGD�MXZPDT�VKÕ۪DUÕĔ�

3-tájiriybe. E vitaminin anıqlaw
Kerekli ásbap-úskeneler: SURELUNDODU��SLSHWND��VWDNDQ�
Reaktivler: HNO3�QLWUDW�NLVORWD�HULWSHVL��3�W~UOL�DOPD�VKHUEHWL�
���+iU�ELU�DOPD�VKHUEHWLQHQ�TXU۪DT�SURELUNDODU۪D��0�WDPVKÕGDQ�TX\ÕS�DOÕQDGÕ�
2��ÒOJLOHUJH�+123�QLWUDW�NLVORWD�HULWSHVLQHQ��0�WDPVKÕGDQ�WDPÕ]ÕODGÕ��
3��3URELUNDODU�VKD\TDWÕODGÕ�
���%DTODZODU�WL\NDUÕQGD�MXZPDT�VKÕ۪DUÕĔ�

Tapsırma 

Joybar jumısı: ³0L\ZHOHU� \DPDVD� SDOÕ]�
HJLQOHU� TXUDPÕQGD۪Õ� YLWDPLQ� KiP� PLQHUDOODU´�
WHPDVÕQGD�MR\EDU�MXPÕVÕ�WD\DUODĔ�

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



163

VIII BAP 
PAYDALÍ QAZÍLMALAR

NE HAQQÍNDA?

NENI ÚYRENESIZ?

163

*HRORJL\DOÕT�[LPL\DOÕT�ELULNSHOHU��Ï]EHNVWDQGD۪Õ�SD\GDOÕ�
TD]ÕOPDODU�KiP�NiQOHU��(NRORJL\DOÕT�EHOJLOHU�

/LWRVIHUD��-HU�TDWWÕ�TDEÕ۪Õ�QÕĔ�[LPL\DOÕT�TXUDPÕ�
Ï]EHNVWDQGD۪Õ�SD\GDOÕ�TD]ÕOPDODU��1HIW��WiEL\L\�JD]��
NȩPLU��DV�GX]Õ��PUDPRU��PHWDOODUGÕĔ�Ï]EHNVWDQ�D\PD۪ÕQGD�
XVKÕUDVÕZÕ�KiP�RODUGDQ�SD\GDODQÕZ��3D\GDOÕ�TD]ÕOPDODUGÕ�
LVOHS�VKÕ۪DUÕZGD۪Õ�HNRORJL\DOÕT�EHOJLOHU�
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VIII BAP. 1-TEMA

Geologiyalıq ximiyalıq birikpeler

Úyreniletuǵın túsinikler
��/LWRVIHUDQÕĔ�[LPL\DOÕT�TXUDPÕ
��0LQHUDOODU
��0LQHUDOODUGÕĔ�iKPL\HWL

+i]LUJL�ZDTÕWWD� MHU�TDEÕ۪Õ���±20�NP�VKXTÕUOÕTTD�VKHNHP�
~\UHQLOJHQ��7DZ�MÕQÕVODUÕ�KiP�PLQHUDOODUGÕĔ�NȩSOHJHQ�~OJLOHULQ�
DQDOL]OHZ�QiWL\MHVLQGH� MHU�TDEÕ۪Õ�[LPL\DOÕT�HOHPHQWOHULQLĔ�RU-
WDVKD�TXUDPÕ�HVDSODS�VKÕ۪ÕO۪DQ�

-HU�TDEÕ۪ÕQGD����HOHPHQW�NHĔ�WDUTDO۪DQ�EROÕS��RODUGDQ�8�
HOHPHQWL�XOÕZPD�PDVVDQÕĔ��7�2±�8�8��LQ��2�GDQDVÕ��NLVORURG�
KiP�NUHPQL\��±�-HU�XOÕZPD�PDVVDVÕQÕĔ�7���LQ�TXUD\GÕ�

3ODQHWDPÕ]� NȩSOHS� [LPL\DOÕT� HOHPHQWOHUGHQ� �WHPLU�� D]RW��
NUHPQL\� KiP� EDVTDODU�� LEDUDW�� %XO� HOHPHQWOHUGLĔ� ELULNSHOHUL�
PLQHUDOODU�GHOLQHGL�

+i]LUJL� ZDTÕWWD� 3� PÕĔ۪D� MDTÕQ� PLQHUDOODU� EHOJLOL�� 2ODUGÕĔ�
NȩSVKLOLJL� 2�� D\ÕUÕPODUÕ� ELU� QHVKH� [LPL\DOÕT� HOHPHQWOHUGL� ȩ]�
LVKLQH�DODGÕ��0ÕVDOÕ��DV�GX]Õ�TXUDPÕQD�QDWUL\�KiP�[ORU��PDJ-
QLW� WHPLU� UXGDVÕ� TXUDPÕQD� NLVORURG� KiP� WHPLU� NLUHGL��$\ÕUÕP�
�PLQHUDOODU� ELU� HOHPHQWWHQ� LEDUDW�� 0ÕVDOÕ�� DOPD]�� N~NLUW�� DOWÕQ�
KiP�WD۪Õ�EDVTDODU�

0LQHUDOODU�WiEL\DWWD�TDWWÕ��NȩPLU��TXP���VX\ÕT��VÕQDS��QHIW��
\DPDVD�JD]�WiUL]OL��XJOHYRGRURGODU��MD۪GD\GD�EROÕZÕ�P~PNLQ�

Tiykarǵı túsinikler 
-HU� TDEÕ۪ÕQGD� [LPL\DOÕT�

HOHPHQWOHUGLĔ� WDUTDOÕZÕ�
KiP�EyOLVWLULOLZLQ�~\UHQLZ-�
VKL�SiQ�JHR[LPL\D�GHOLQH-
GL��JUHNVKH�³JHR´�±�MHU��
-HU�VKDUÕQÕĔ�TDWWÕ�TDEÕ۪Õ�

OLWRVIHUD�GHOLQHGL��JUHNVKH�
³OLWRV´� ±� WDV�� VSKDLUD´� ±�
�VKDU��
/DWÕQ� WLOLQHQ� DZGDUPD�

HWLOJHQGH�PLQHUDO�±�³UXGD´�
GHJHQ�PiQLQL�ELOGLUHGL

/LWRVIHUDGD۪Õ�PDNUR�KiP�PLNURHOHPHQWOHU�X]OLNVL]�KiUHNHWWH�ERODGÕ��7DZODUGÕĔ�MHPLULOLZL��
PLQHUDOODUGÕĔ� VXZGD� HULZL�� VKDĔ۪D� D\ODQÕS� DWPRVIHUDGD� WDUTDOÕZÕ� VÕ\DTOÕ� KiGL\VHOHU� HOH-
PHQWOHUGLĔ�KiUHNHWOHQLZLQH�VHEHS�ERODGÕ��1iWL\MHGH�MDĔDGDQ�PLQHUDOODU�SD\GD�ERODGÕ��KiN�±
WDVWDQ�±�PUDPRU��TXPWDV�±�NYDUFLWNH�D\ODQDGÕ�

Ayırım ximiyalıq elementlerdiń litosferada ushırasıwı

Element Ushırasıwı (%) Element Ushırasıwı (%) Element Ushırasıwı (%)
O ���� ) 0�0�� 6Q 0�00�
Si 2��3 S 0�0� &R 0�003
Al 7�� Ba 0�0� 3E 0�00��
)H ��08 &O 0�0�� As 0�000�
&D 3�3� 6U 0�0�� B 0�0003
Na 2��3 Rb 0�03� U 0�0003
K 2�� =U 0�02 %U 0�000��
0J ���3 &U 0�02 I 0�00003
H 0��7 9 0�0�� $J 0�0000�
Ti 0��2 N 0�0� +J 0�000007
& 0�� &X 0�0� Au 0�000000�
0Q 0�0� Ni 0�008 3W 0�000000�
3 0�08 =Q 0�00� Ra 0�000000000�
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0LQHUDOODU� LQVDQ� WXUPÕVÕQÕĔ�KiU� W~UOL� WDUDZODUÕQGD�TROODQÕODGÕ��7L\NDU۪Õ�TROODQÕOÕZÕ�ER\ÕQ-
VKD�±�PHWDOO� �PHWDOODUGÕ�TD]ÕS�DOÕZ���PHWDOO�HPHVOHU� �[LPL\DOÕT�HOHPHQWOHU�\DPDVD�RODUGÕĔ�
ELULNSHOHULQ�� VDQDDW�PLQHUDOODUÕ� KiP�]DWODUÕQ� LVOHS� VKÕ۪DUÕZ��� MDQÕZVKDĔ� �MDQÕO۪Õ� KiP�HQHU-�
JL\D�VKL\NL�]DWÕ�VÕSDWÕQGD�SD\GDODQÕZ���JLGUR�KiP�JD]�PLQHUDOODUÕ�VÕ\DTOÕ�W~UOHUJH�DMÕUDWÕODGÕ�

5XGD 4ROODQÕODWX۪ÕQ�TiVL\HWOHU 3D\GDODQÕZGD۪Õ�PDVKTDODODU

+iNWDVÕ $ĔVDW�TD\WD�LVOHQHGL� .LVORWDOÕ�MDZÕQGD�MHPLULOHGL�

4XPWDVÕ $ĔVDW�TD\WD�LVOHQHGL� 6DPDO۪D�VKÕGDPVÕ]

*UDQLW -~Gi�TDWWÕ��KDZD�UD\ÕQD�
VKÕGDPOÕ�7HJLVOHZ�DĔVDW

,VOHZ�EHULZ�TÕ\ÕQ

0UDPRU -~Gi�TDWWÕ��KDZD�UD\ÕQD�
VKÕGDPOÕ��7HJLVOHZ�DĔVDW

4D\WD�LVOHZ�TÕ\ÕQ�KiP�M~Gi�
TÕPEDW

6ODQHF 4DWWÕ��KDZD�UD\ÕQD�VKÕGDPOÕ��
NHVLZ�DĔVDW

0DVKTDODODU�M~]HJH�NHOPH\GL�

-HUGHJL�HĔ�NHĔ�WDUTDO۪DQ�PLQHUDO�EXO�NYDUF�EROÕS�WDEÕODGÕ��.YDUF�M~Gi�NȩS�UHĔ�KiP�
W~UOHUJH�L\H��DPHWLVW��WDZ�NULVWDOÕ��DYHQWXULQ�KiP�XVÕ�VÕ\DTOÕODU�

$OPD]�WHN�۪DQD�XJOHURG�DWRPODUÕQ�ȩ]�LVKLQH�DO۪DQ�MDO۪Õ]�TÕPEDW�EDKDOÕ�PLQHUDO��+DTÕ\TÕ\�
DOPD]�UHĔVL]��RQÕ�W~UOL�UHĔOHUJH�ER\DZ�P~PNLQ�

Al2O3��)H2O3�TXUDPÕQGD�DO\XPLQL\�KiP�WHPLU��1D&O��.2&23�VÕ\DTOÕ�PLQHUDOODU�TXUDPÕQGD�
QDWUL\�KiP�NDOL\�XVKÕUDVDGÕ�

7~UOL�PHWDOODUGÕĔ�PLQHUDOODUÕQDQ�SD\GDODQÕZGDQ�WÕVTDUÕ��VDS�PHWDOODU۪D�]iU~UOLNOHU�EDU�
2ODU�UXGDGDQ�TDQGD\�TD]ÕS�DOÕQDGÕ"
0HWDOODUGÕ�DOÕZ�XVKÕQ�TXUDPDOÕ�WH[QRORJL\DOÕT�SURFHVOHU�EDU�
���5XGD�TD]ÕS�DOÕQDGÕ�
2��.H\LQ�UXGD�PD\GDODQDGÕ��TÕ]GÕUÕODGÕ�KiP�TXUDPDOÕ�[LPL\DOÕT�SURFHVOHU�MDQÕZ��WDUTDOÕZ��

HOHNWU�WRNÕ�KiP�EDVTDODU��iPHOJH�DVÕUÕODGÕ��0iVHOHQ��DO\XPLQL\GL�DOÕZ�XVKÕQ�RQÕĔ�RNVLGL�DU-
TDOÕ�HOHNWU�WRNÕ�ȩWNHULOHGL�

3�� %LU� TDQVKD�ZDTÕW� ȩWNHQQHQ� NH\LQ�� SD\GD� HWLOJHQ� VX\ÕT� DO\XPLQL\� DUQDZOÕ� TiOLSOHUJH�
TX\ÕODGÕ��%XO�PHWDOO�XVÕ�WiUL]GH�DMÕUDWÕS�DOÕQDGÕ�
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,QVDQ�PHWDOO� TX\PDODUÕQDQ� GD� SD\GDODQDGÕ�� RODUGÕĔ� HĔ� WL\NDU۪ÕODUÕ� SRODW�� TX\PD� WHPLU��
EURQ]D�

0iPOHNHWLPL]GH�PHWDOOXUJL\D�VDQDDWÕ� [LPL\DOÕT�]DWODU� LVOHS�VKÕ۪DUÕZGD� MHWHNVKL�RUÕQODU-�
GDQ�ELULQ�L\HOH\GL�

���7ȩPHQGHJL�PLQHUDOODU�TXUDPÕQGD۪Õ�HOHPHQWOHUGLĔ�PDVVD�~OHVLQ�HVDSODĔ��)H3O4��)H62��ȺO2O3
2��5XGDGDQ�PHWDOO�DOÕZ�SURFHVL�7�EDVTÕVKWDQ�LEDUDW��7ȩPHQGHJL�NHVWHGH�EXO�EDVTÕVKODU�QDGXUÕV�

NȩUVHWLOJHQ�

�� .~\GLULZ�KiP�PHWDOGÕ�DMÕUDWÕS�DOÕZ
2. 0D\GDODZ
3. 4D]ÕS�DOÕZ
4. 7D]D�PHWDOO
5. %D\ÕWÕZ
�� ÏQLP�LVOHS�VKÕ۪DUÕZ
7. 3D\GDODQÕZ۪D�VKÕ۪DUÕZ

5XGDGDQ�PHWDOO�DOÕZGÕĔ�WXZUÕ�L]EH-L]OLJLQ�NȩUVHWLĔ�
��-�BBBB��2�-�BBBB��3�-�BBBB���-�BBBB���-�BBBB����-�BBBB��7�-�BBBB��
3��-DVDS� WXU۪DQ� MHULĔL]JH� MDTÕQ� MHUGH�TiOHJHQ�ELU�PHWDOO�TD]ÕS�DOÕZ�KiP�TD\WD� LVOHZ�NiU[DQDVÕ�

EDUPD"
���,QVDQ�PLQHUDOODUGDQ�TDQGD\�PDTVHWOHUGH�SD\GDODQDGÕ"

Tapsırmalar

���4D]ÕS�DOÕZ 2��0D\GDODZ 3��%D\ÕWÕZ

���.~\GLULZ�
KiP�PHWDOGÕ�
DMÕUDWÕS�DOÕZ

���7D]D�PHWDOO
���ÏQLP�LVOHS�
VKÕ۪DUÕZ

7��7XWÕQÕZ۪D�
VKÕ۪DUÕZ

Все учебники Узбекистана на сайте UZEDU.ONLINE

*Книга предоставлена исключительно в образовательных целях
UZEDU.ONLINE



167

VIII BAP. 2-TEMA

Ózbekstandaǵı paydalı qazılmalar hám 
kánler

Úyreniletuǵın túsinikler
��3D\GDOÕ�TD]ÕOPD�NiQL
��3D\GDOÕ�TD]ÕOPDODUGÕĔ�W~UOHUL
��Ï]EHNVWDQQÕĔ�SD\GDOÕ�
TD]ÕOPDODUÕ

Siz jasap turǵan aymaqtıń qanday qazılma baylıqları bar?

,QVDQ� WiEL\DWWDQ�DODWX۪ÕQ�EDUOÕT�PDWHULDOOÕT�ED\-
OÕTODU�±�MHUDVWÕ�ED\OÕTODUÕ��VXZ��KDZD��WRSÕUDT��ȩVLP-
OLNOHU��KD\ZDQDW�iOHPL�KiP�EDVTDODU� WiEL\L\� UHVXUV�
�ED\OÕT�� HVDSODQDGÕ�� Ï]EHNVWDQQÕĔ� WiEL\L\� UHVXUV-
ODUÕ�KiU�TÕ\OÕ��LUL�EROÕS��HNRQRPLNDQÕ�UDZDMODQGÕUÕZGD�
~ONHQ�iKPL\HWNH�L\H�

3D\GDOÕ� TD]ÕOPDODU� WL\NDUÕQDQ� RUJDQLNDOÕT� KiP�
DQRUJDQLNDOÕT� WiEL\L\� PLQHUDOODU� EROÕS�� WiEL\L\�
KiP� TD\WD� LVOHQJHQ� KDOGD� [DOÕT� [RMDOÕ۪ÕQGD� TRO-
ODQÕODWX۪ÕQ�ȩQLPOHU�

3D\GDOÕ�TD]ÕOPDODUGÕĔ�GHUHJL�NiQOHU�EROÕS��RODU�MHUGLĔ�JHRORJL\DOÕT�WiVLUL�QiWL\MHVLQGH�SD\-
GDOÕ�TD]ÕOPDODUGÕĔ�ELU�MHUJH�WRSODQÕZÕQDQ�SD\GD�ERODGÕ�

(Ĕ� iKPL\HWOL� SD\GDOÕ� TD]ÕOPDODU�� VDQDDW� WDUPD۪ÕQGD� TROODQÕOÕZÕQD� TDUDS� 3� WL\NDU۪Õ� WR-
SDU۪D�EȩOLQHGL��UXGDOÕ��UXGDOÕ�HPHV�KiP�MDQÕO۪Õ�SD\GDOÕ�TD]ÕOPDODUÕ�

3D\GDOÕ�TD]ÕOPDODU��PLQHUDO�VKL\NL�]DWODU�±�-HU�TDEDWÕQGD�TDWWÕ��VX\ÕT�KiP�JD]�WiUL]OL�MD۪-
GD\ODUGD�XVKÕUDVDWX۪ÕQ��W~UOL�JHRORJL\DOÕT�SURFHVOHU�QiWL\MHVLQGH�WRSODQ۪DQ�KiPGH�PX۪GDUÕ��
VDSDVÕ�� MD\ODVÕZ� VKDUD\DWODUÕQD� TDUDS� VDQDDWWD� TROODQÕZ۪D� MDUDPOÕ� ERO۪DQ� WiEL\L\�PLQHUDO�
]DWODU��3D\GDOÕ�TD]ÕOPDODU�W~UOL�NiQOHUGL�SD\GD�HWHGL�

Ï]EHNVWDQ� G~Q\DGD� DOWÕQ� LVOHS� VKÕ۪DUÕZ� XOÕZPD� NȩOHPL� ER\ÕQVKD� G~Q\DGD� VHJL]LQ-
VKL�RUÕQGD�KiP�[DOÕT� MDQ�EDVÕQD� LVOHS�VKÕ۪DUÕZGD�EHVLQVKL�RUÕQGD� WXUDGÕ��0iPOHNHWLPL]GH�
WDEÕO۪DQ�30�DOWÕQ�NiQLQLĔ�MiPL�UH]HUYL��000�WRQQDGDQ�DVDGÕ��ÒONHQ�UH]HUYOHUJH�L\H�ERO۪DQ�30�
XUDQ�NiQL�EDU��+iU�MÕOÕ�80�PÕĔ�WRQQD�PÕV�TD]ÕS�DOÕQEDTWD�

Rudalı paydalı qazılmalar
Ï]EHNVWDQ� D\PD۪ÕQGD� ELU� QHVKH� UXGDOÕ� �WHPLU�� WLWDQ�� PDUJDQHF�� [URP��� UHĔOL� �PÕV��

TȩU۪DVÕQ��� D]� JH]OHVLZVKL� �YROIUDP�� PROLEGHQ�� TDOD\Õ��
YLVPXW�� VÕQDS�� VXUPD��� TÕPEDW� EDKDOÕ� �DOWÕQ�� J~PLV��
PHWDOO�NiQOHUL�GH�EDU��%XODUGDQ�HĔ�WL\NDU۪ÕODUÕ�7DVKNHQW�
ZiOD\DWÕQGD۪Õ�4DOPRTTLU��
6DULTFKHNX� KiPGH�'DOQR\H�PÕV� NiQOHUL�� 4Õ]ÕOTXPGD۪Õ�
0XUXQWRY��.DNSDWDV� KiP�EDVTD� MHUOHUGH� DOWÕQQÕĔ� ~ONHQ�
UH]HUYL�DVKÕO۪DQ�EROÕS��X]DT�MÕOODUGDQ�EHUOL�NHĔ�NȩOHPGH�
TD]ÕS�DOÕQEDTWD�

5HVSXEOLNDGD� UHĔOL�� D]�JH]OHVLZVKL� KiP�TÕPEDW� ED-
KDOÕ�PHWDOODU� �DOWÕQ��PÕV��TRU۪DVÕQ��FLQN��YROIUDP��PROLE-
GHQ��VÕQDS�KiP�EDVTDODU��NiQOHUL��4RUDPR]RU�PÕV-TRU-
۪DVÕQ-FLQN�NiQL��2ELUDKPDW��%XUFKPXOOD��2TWX]��7DNRE��
,QJLFKND�� 4R\WRVK�� /DQJDU� UHĔOL� PHWDOODU�� &KRGDN��
=DUPLWDQ��0DUMRQEXORT��.DXOGL��.ȩNUDWRV��4L]LOROPDOLVR\�
DOWÕQ��4yU۪RVKLQNRQ��2OWÕQWRSJDQ�TRU۪DVÕQ-FLQN�� �4DOPRT�
TLU�PÕV�NiQOHUL�KiP�EDVTDODU�WDEÕO۪DQ�
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Rudalı emes paydalı qazılmalar
Mramor.� Ï]EHNVWDQ� D\PD۪ÕQGD� 20� PUDPRU�� ��� JUDQLW� KiP� JDEEUR� NiQOHUL� WDEÕO۪DQ��

$TWDQ�TDUD�UHĔJH�GH\LQ�KiU� W~UOL�EH]HN� WDVODU�DOÕQDWX۪ÕQ�EXO�NiQOHU�(YUD]L\DGD۪Õ�HĔ� �~ONHQ�
NiQOHU� HVDSODQDGÕ�� +i]LUJL� ZDTÕWWD� ۩R]۪DQ�� 1XUDWD� KiP� =DUEDQG� NiQOHULQGH� PUDPRU�
EORNODUÕQ�]DPDQDJȩ\�WH[QRORJL\D�WL\NDUÕQGD�TD]ÕS�DOÕZ�MRO۪D�TR\ÕO۪DQ�

Fosforit.�Ï]EHNVWDQGD� WDEÕO۪DQ�-HUR\-6DUGDUD�NiQLQGHJL� IRVIRULWOHU� UH]HUYL�VKDPD�PH-
QHQ� �00� POQ�� WRQQD۪D� WHĔ�� 2UD\OÕT� 4Õ]ÕOTXPQÕĔ� 4DUD[DW� KiP�$UTD� -HWLWRY� IRVIRULW� NiQ-
OHULQGH� M~Gi� ~ONHQ� PX۪GDUGD� VKL\NL� ]DW� EDU� HNHQOLJL� DQÕTODQGÕ�� %XO� UH]HUYOHUGLĔ� [RMDOÕT�
D\ODQÕVÕQD� MXPVDOÕZÕ�UHVSXEOLNDGD� M~Gi�NȩS�PX۪GDUGD�IRVIDW� WȩJLQOHUL� LVOHS�VKÕ۪DUÕZ� LPND-
QL\DWÕQ�EHUHGL��.H\LQJL�ZDTÕWODUGD�7DVKNHQW�ZDOD\DWÕQÕĔ�4D\UD۪RFKVR\�D\PD۪ÕQGD�WDEÕO۪DQ�
EDULW�NiQL�GH�GÕTTDWTD� ÕOD\ÕT��%XO�NiQQLĔ�ȩ]OHVWLULOLZL�VKXTÕU�TXGÕTODUGÕ�EXU۪DODZGD�SD\GD-�
ODQÕODWX۪ÕQ� KiP�Ki]LUJH� GH\LQ� VKHWWHQ� VDWÕS� DOÕQÕS� DWÕU۪DQ� EDULWWL� ȩ]LPL]GHQ� DOÕS�� TROODQÕZ�
LPNDQL\DWÕQ�EHUHGL�

Tas duzı.� Ï]EHNVWDQGD� �� LUL� GX]� NiQOHUL� EDU�� ;ȩMD\NiQ�� 7XEDNDW�� %DUVDNHOPHV�����������������
%i\ELFKHNiQ� KiP� $TTDOD� NiQOHUL� EROÕS�� RODUGD۪Õ� GX]GÕĔ� XOÕZPD� UH]HUYL� VKDPD� PHQHQ�
�0�POUG�� W� ۪D� WHĔ�� 4DVKTDGiU\D� ZDOD\DWÕQGD۪Õ� 7XERNDW� KiP�6XU[DQGiU\D� ZDOD\DWÕQGD۪Õ�
;yMD\NiQ�NiQLQGH�UHVSXEOLNDPÕ]� WXUPÕVÕ�XVKÕQ�HOH��00� MÕOGDQ�NȩSNH� MHWHWX۪ÕQ�DV�GX]Õ�EDU��
4RĔÕUDW�VRGD�]DYRGÕ�%DUVDNHOPHV�NiQLQLĔ�GX]ODUÕQ�[LPL\DOÕT�XVÕOGD�TD\WD�LVOHS��NDOFL\�KiP�
NDXVWLN�VRGD�LVOHS�VKÕ۪DUPDTWD�

Janıwshı paydalı qazılmalar
-DQÕZVKÕ� SD\GDOÕ� TD]ÕOPDODU� WLUL� RUJDQL]POHU�

KiP�ȩVLPOLNOHUGLĔ�WLULVKLOLJL�KiP�GHUOLN�VKLULZL�Qi-
WL\MHVLQGH� SD\GD� ERODGÕ�� %XO� SD\GDOÕ� TD]ÕOPDODU�
WRSDUÕQD� QHIW�� JD]� KiP� NȩPLU� NLUHGL�� -DQÕZVKÕ�
SD\GDOÕ� TD]ÕOPDODU� MDQÕO۪Õ� HQHUJHWLND� ED]DVÕQÕĔ�
WL\�NDUÕQ�TXUD\GÕ�KiP�[DOÕT� [RMDOÕ۪ÕQGD�~ONHQ�iK-
PL\HWNH� L\H�� ;LPL\D�� PHWDOOXUJL\D�� HQHUJHWLND�
WDUDZODUÕ� XVKÕQ� WL\NDU۪Õ� VKL\NL� ]DW� HVDSODQDGÕ�
KiP�EXO� WDUDZODU� MDQÕZVKÕ� SD\GDOÕ� TD]ÕOPDODUVÕ]�
MXPÕV� DOÕS� EDUD� DOPD\GÕ�� 3~WNLO� G~Q\DGD� TD]ÕS�
DOÕQDWX۪ÕQ� SD\GDOÕ� TD]ÕOPDODUGÕĔ� 8��L� MDQÕZVKÕ�
SD\GDOÕ�TD]ÕOPDODU۪D� WXZUÕ�NHOHGL��1HIW�KiP�JD]�
NiQOHUL� )HU۪DQD� R\SDWÕQGD۪Õ� $UTD� 6R[�� 4XEOD�
2ODPXVKXN�� 3ROYRQWRVK�� &KLP\RQ�� 6KRUVX� KiP�
EDVTD�MHUOHUGH�WDEÕO۪DQ�

Neft� G~Q\DGD� HĔ� iKPL\HWOL� HQHUJL\D� GHUHJL� HVDSODQDGÕ� KiP� MiKiQ� HQHUJL\D� SD\GD-�
ODQÕZÕQGD�RQÕĔ�~OHVL�33����WL�TXUD\GÕ��2O�MRTDUÕ�HQHUJL\D�VÕ\ÕPOÕOÕ۪Õ�KiP�WDVÕZ�XVKÕQ�TROD\-
OÕOÕ۪Õ�� iPHOGH�KHVK�TDQGD\�DOPDVWÕUÕS�EROPD\WX۪ÕQ�HQHUJL\D� UHVXUVÕ��1HIW� VDQDDWÕQÕĔ�KiP�
WUDQVSRUW�VLVWHPDVÕQÕĔ�UDZDMODQÕZÕQGD�KiPGH�PiPOHNHWOHUGLĔ�RUQÕQ�EHOJLOHZGH�WL\NDU۪Õ�NyU-
VHWNLVK�HVDSODQDGÕ�

Tábiyiy gaz� MHU� TDEÕ۪ÕQÕĔ� VKXTÕU� TDEDWODUÕQDQ� DOÕQDWX۪ÕQ� PLQHUDO�� 7iEL\L\� JD]GHQ�
ÕVVÕOÕT� EHULZ� TiVL\HWL� MRTDUÕ� ERO۪DQ� ��� Pñ� JD]� MD۪ÕO۪DQGD� ��� �00� N'M� ۪D� VKHNHP� ÕVVÕOÕT�
VKÕ۪DGÕ�� DU]DQ� MDQÕO۪Õ� VÕSDWÕQGD� SD\GDODQÕODGÕ�� %XO� WXUPÕV� KiP� VDQDDW� P~WiMOLNOHUL� XVKÕQ�

Tiykarǵı túsinikler 
Paydalı qazılma káni –�EHOJLOL�ELU�HNRQRPLNDOÕT�VKDUD\DWWD�TD]ÕS�DOÕZ�SD\GDOÕ�ERO۪DQ�ELU�

\DNL�ELU�QHVKH�PLQHUDOODU�WRSODPÕ�
Paydalı qazılma HNRQRPLNDGD�SD\GDODQÕZ�XVKÕQ�VDQ�KiP�VDSDVÕ�MD۪ÕQDQ�MDUDPOÕ�ERO۪DQ�

WiEL\L\�PLQHUDO�]DW�
4D]ÕS�DOÕQ۪DQ�SD\GDOÕ�TD]ÕOPDODU�PLQHUDO shiyki zat GHS�DWDODGÕ�
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Tapsırma 

TROODQÕODWX۪ÕQ�MDQÕO۪ÕODUGÕĔ�HĔ�MDTVÕ�W~UOHULQHQ�ELUL��%XQQDQ�WÕVTDUÕ��WiEL\L\�JD]�[LPL\D�VDQDDWÕ�
XVKÕQ�TÕPEDWOÕ�VKL\NL�]DW�HVDSODQDGÕ�

*D]� TD]ÕS� DOÕZ� VDQDDWÕ� MD\ODVTDQ� WL\NDU۪Õ� RUÕQODU� ±� %X[DUD� KiP� 4DVKTDGiU\D�� VRQ-
GD\-DT��)HU۪DQD��6XU[DQGiU\D�ZDOD\DWODUÕ�KiPGH�4DUDTDOSDTVWDQ�5HVSXEOLNDVÕ�

Kόmir – MDQÕZVKÕ� WDZ� MÕQÕVÕ�HVDSODQÕS��ȩVLPOLN�KiP�KD\ZDQ�RUJDQL]POHUL�TDOGÕTODUÕQÕĔ�
WDUTDOÕZÕQDQ�SD\GD�ERODGÕ��2O� WRSÕUDTOÕ��S~WLQ��TDEDW-TDEDW�\DNL�GDQD� WHNVWXUD۪D��ELU�TÕ\OÕ�
\DNL�KiU�TÕ\OÕ�G~]LOLVNH� L\H��5HĔL�TRĔÕU� UHĔQHQ�N~OUHĔ�KiP�TDUD۪D�GH\LQ�� MÕOWÕUD۪Õ� �QXUVÕ]���
MÕOWÕUDTVÕ]�KiP�PHWDOO� WiUL]OL��.ȩPLU�-HU�VKDUÕQGD�HĔ�NȩS� WDUTDO۪DQ� MDQÕZVKÕ�SD\GDOÕ�TD]ÕO-
PD��Ï]EHNVWDQ� D\PD۪ÕQGD� NȩPLUGLĔ� WȩUW� NiQL� �2KDQJDURQ�� 6KDU۪XQ�� %R\VXQ�� .RKLWDQJ��
EHOJLOL�� %XODUGDQ�2KDQJDURQ� TRĔÕU� NȩPLU� NiQL� 7DVKNHQW� ZDOD\DWÕQGD۪Õ�2KDQJDURQ� GiU\D�
R\SDWÕQÕĔ�RUWD�D۪ÕPÕQGD� MD\ODVTDQ�EROÕS��DVKÕT�XVÕOGD�TD]ÕS�DOÕQEDTWD��%XO�NȩPLU�NiQLQLĔ�
UH]HUYL��UHVSXEOLNDGD�WDEÕO۪DQ�EDUOÕT�NȩPLU�UH]HUYOHULQLĔ��������LQ�TXUD\GÕ��Ï]EHNVWDQGD۪Õ�
HNLQVKL� NiQ� 6XU[DQGiU\D� ZDOD\DWÕQÕĔ� WDZOÕ� EȩOLPLQGHJL� MRTDUÕ� VDSDOÕ� 6KDU۪XQ� WDVNȩPLU�
NiQL��Ï]EHNVWDQ�NȩPLU�NiQOHULQLĔ�XOÕZPD�UH]HUYL���POUG��WRQQDGDQ�]Õ\DW��

3D\GDOÕ� TD]ÕOPDODUGÕĔ� iKPL\HWOL� TiVL\HWOHULQHQ� ELUL� ±� RODUGÕĔ� WiEL\DWWD� M~Gi� iVWHOLN� SH-
QHQ�SD\GD�EROÕZÕ��2ODU�PÕĔ��M~]�PÕĔ�MÕOODU�GDZDPÕQGD�M~]HJH�NHOHGL��6RQÕĔ�XVKÕQ�GD�Ki]LUJL�
ZDTÕWWD�RODUGÕĔ�UH]HUYOHUL�G~Q\D�ER\ÕQVKD�iVWHOLN�SHQHQ�NHPH\LS�EDUPDTWD�

��� 6L]� MDVDS� DWÕU۪DQ� MHUGH� TDQGD\� SD\GDOÕ� TD]ÕOPDODU� KiP� NiQOHU� EDU"�2ODU� KDTTÕQGD� QHOHUGL�
ELOHVL]"

2�� 7ȩPHQGHJL� NHVWHQL� GiSWHULĔL]JH� VÕ]ÕĔ�� 3D\GDOÕ� TD]ÕOPDODU� KiP� RODUGÕĔ� NiQOHUL� KDTTÕQGD۪Õ�
PD۪OÕZPDWODU�PHQHQ�NHVWHQL�WROWÕUÕĔ��

3D\GDOÕ�TD]ÕOPDODU ÈKPL\HWOL�NiQOHUL
5XGDOÕ�HPHV�SD\GDOÕ�TD]ÕOPDODU
5XGDOÕ�SD\GDOÕ�TD]ÕOPDODU
-DQÕZVKÕ�SD\GDOÕ�TD]ÕOPDODU

3��5XGDODUGÕĔ�LQVDQ�XVKÕQ�iKPL\HWL�QHGH�HNHQLQ�W~VLQGLULĔ"
2��1H�XVKÕQ�UXGD�TD]ÕS�DOÕZ�EDU۪DQ�VD\ÕQ�DUWÕS�EDUPDTWD"
3��3D\GDOÕ� TD]ÕOPDODUGÕ�TD]ÕS�DOÕZ�TRUVKD۪DQ�RUWDOÕTTD�NHUL� WiVLU� NȩUVHWLZLQH�ELU�PÕVDO� NHOWLULĔ��

%XO�PDVKTDODQÕ�TDOD\�VKHVKLZ�P~PNLQ"
���4XUÕOÕVWD�TDQGD\�SD\GDOÕ�TD]ÕOPDODU�TROODQÕODGÕ"
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VIII BAP. 3-TEMA

Paydalı qazılmalardı islep shıǵarıwda 
ekologiyalıq aspektler 

Úyreniletuǵın túsinikler
��(NRORJÕ\DOÕT�DVSHNWOHU
��4RUVKD۪DQ�RUWDOÕTTD�WiVLU�
W~UOHUL

*OREDOODVTDQ� HNRORJL\DOÕT� PDVKTDODODUGÕ� WH]OLN� SHQHQ� VKHVKLZ� iKPL\HWOL� KiP� ]iU~U�
�HNHQOLJL� S~WNLO� G~Q\D� PiPOHNHWOHUL� WiUHSLQHQ� WiQ� DOÕQGÕ�� %XO� PDVKTDODODU� PiPOHNHWOHUGLĔ�
JHRJUD¿\DOÕT� RUQÕ� KiP�HNRQRPLNDOÕT� UDZDMODQÕZ�GiUHMHVLQH�TDUDPD\�� RODUGÕĔ� ȩ]�DUD�ED\-
ODQÕVOÕ۪ÕQÕĔ�XOÕZPDOÕT�LODMODUÕ�KiP�XVÕQÕVODUÕQ�LVOHS�VKÕ۪ÕZGÕ�WDODS�HWHGL��6RQÕĔ�PHQHQ�ELUJH��
DWDS�ȩWLZLPL]�NHUHN��G~Q\DQÕĔ�PiPOHNHWOHUL�TRUVKD۪DQ�RUWDOÕTWÕ�VDODPDWODVWÕUÕZ�GiVW~UOHULQ�
WXUPÕVTD�TROODZ�ER\ÕQVKD�ELU�TÕ\OÕ�LPNDQL\DWTD�L\H�HPHV��%XO�ER\ÕQVKD�ȩ]�DUD�VKHULNOLN�KiP�
G~Q\D�MiPL\HWLQLĔ�MiUGHPL�M~Gi�iKPL\HWOL�

Ekologiyalıq aspektler� ±� MiPL\HW� LVNHUOLJLQLĔ� TRUVKD۪DQ� RUWDOÕTTD� WiVLU� TÕOÕZVKÕ� HOH-
PHQWOHUL�HVDSODQDGÕ�

Ekologiyalıq aspektler Qorshaǵan ortalıqqa tásir túri
$WPRVIHUD� KDZDVÕQD� SDWDVODZVKÕ� ]DWODUGÕĔ�
VKÕ۪DUÕOÕZÕ�

$WPRVIHUD�KDZDVÕQÕĔ�[LPL\DOÕT�SDWDVODQÕZÕ�

3DWDVODZVKÕ�]DWODUGÕ�VXZ�KiZL]LQH�
NRPPXQDO�NDQDOL]DFL\D۪D�D۪Õ]ÕZ�

6XZGÕĔ�[LPL\DOÕT�SDWDVODQÕZÕ�

6KÕ۪ÕQGÕODUGÕ�SD\GD�TÕOÕZ�KiP�WRSODZ� 7RSÕUDTWÕĔ�[LPL\DOÕT�SDWDVODQÕZÕ�

(QHUJL\D�UHVXUVODUÕQDQ�SD\GDODQÕZ��VXZ�
MXPVDOÕZÕ�

7iEL\L\�UHVXUVODUGÕĔ�NHPH\LZL�

$\UÕTVKD�DYDUL\D�MD۪GD\ODUÕ� $WPRVIHUD�KDZDVÕQÕĔ��VXZGÕĔ��WRSÕUDTWÕĔ
[LPL\DOÕT�SDWDVODQÕZÕ�

7iEL\DWWÕ�TRU۪DZGD۪Õ�[DOÕT�DUDOÕT�DVSHNWOHU�WȩPHQGHJL�MXPÕVODUGÕ�ȩ]�LVKLQH�DODGÕ�
±�WiEL\DWWDQ�SD\GDODQÕZ�PLOOL\�GDVW~UOHULQ�HQJL]LZGH�WiMLUL\EH�DOPDVÕZ�
±�PiPOHNHWOHU�DUDOÕT�GiVW~U�KiPGH�NHOLVLPOHUGL�MDUDWÕZ�KiP�HQJL]LZ�
±�TRUVKD۪DQ�RUWDOÕT�KDODWÕQ�EDTODZ�ER\ÕQVKD�[DOÕT�DUDOÕT�VKȩONHPOHUGL�G~]LZ�KiP�TDEÕO�

HWLOJHQ�NHOLVLPOHUGL�RUÕQODZ�
3D\GDOÕ�TD]ÕOPDODUGÕ�TD]ÕS�DOÕZ�KiP�TD\WD�LVOHZ�SURFHVLQGH�KiU�W~UOL�VLVWHPDODU�TDWQD-

VDWX۪ÕQ�~ONHQ�JHRORJL\DOÕT�FLNO�M~]�EHUHGL��1iWL\MHGH�NiQVKLOLN�RUQÕ�HNRORJL\DVÕQD�~ONHQ�WiVLU�
NȩUVHWHGL�KiP�EXQGD\�WiVLU�MDPDQ�DTÕEHWOHUJH�DOÕS�NHOHGL��

4D]ÕS� DOÕZGÕĔ� NȩOHPL� ~ONHQ� ±� MÕOÕQD� -HU� [DOTÕQÕĔ� KiU� ELULQH� 20� WRQQD۪D� VKHNHP� VKL\NL�
]DW�TD]ÕS�DOÕQÕS��VRQQDQ��0��WHQ�NHPUHJL�VRĔ۪Õ�ȩQLPJH��TDO۪DQ��0��L�EROVD�VKÕ۪ÕQGÕODU۪D�
WXZUÕ� NHOHGL�� %XQQDQ� WÕVTDUÕ�� TD]ÕS� DOÕZ� SURFHVLQGH� VKDPD� PHQHQ� 30±�0�� NH� VKHNHP�
ERO۪DQ�VKL\NL�]DWWÕĔ�VH]LOHUOL�GiUHMHGH�MR۪DOÕZÕ�J~]HWLOHGL��EXO�EROVD�TD]ÕS�DOÕZGÕĔ�D\ÕUÕP�W~U±
OHUL��iVLUHVH��DVKÕT�XVÕOGÕĔ�WHMHPVL]OLJLQ�NȩUVHWHGL�

6KL\NL� ]DWWÕ� TD]ÕS�DOÕZ�KiP�TD\WD� LVOHZGLĔ� NHUL� WiVLUL�PiVHOHOHUL� M~Gi�iKPL\HWOL�� VHEHEL�
EXO� SURFHVOHU� -HUGLĔ�EDUOÕT� TDEÕTODUÕ�� OLWRVIHUD�� DWPRVIHUD�� JLGURVIHUD�� ELRVIHUD۪D� NHUL� WiVLU�
HWHGL�

Litosferaǵa tásiri

+iU� TDQGD\� XVÕO� PHQHQ� UXGD� TD]ÕS� DOÕZGD�� MHU� �TDEÕ۪ÕQGD�
ERVOÕTODU� SD\GD� ERODGÕ�� RQÕĔ� ELU� S~WLQOLJL� EX]ÕODGÕ� KiP� MDUÕOÕZ�
N~VKH\HGL�
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1iWL\MHGH�� NiQJH� WXWDV�RUÕQODUGD�TXODZODU�� NȩVKLZOHU�
KiP�MDUÕTODU�M~]HJH�NHOLZ�LWLPDOÕ�DUWDGÕ��$QWURSRJHQ�WiVLU�
VHEHSOL� MDĔD�UHOHI�IRUPDODUÕ�SD\GD�ERODGÕ��VKÕ۪ÕQGÕ[DQD-�
ODU�� WHULNiQOHU�� TÕ\DOÕTODU�� %XQGD\� DWLSLN� IRUPDODU� ~ONHQ��
EL\LNOLJL�300�P�JH��X]ÕQOÕ۪Õ�EROVD��0�NP�JH� MHWHGL��4D\-
WD� LVOHQJHQ� VKL\NL� ]DW� VKÕ۪ÕQGÕODUÕQDQ� EL\LNOLNOHU� SD\GD�
ERODGÕ��RODUGD�WHUHN�KiP�ȩVLPOLNOHU�ȩVSH\GL�±�NiQOHU�iWL-
UDSÕ�MDUDPVÕ]�RUÕQ۪D�D\ODQDGÕ�

*DOLW� TD]ÕS� DOÕZGD�� VKL\NL� ]DWWÕ� ED\ÕWÕZ� SURFHVLQGH�
JDOLW�VKÕ۪ÕQGÕODUÕ�SD\GD�ERODGÕ��ELU� WRQQD�GX]�XVKÕQ�3±��
WRQQD�VKÕ۪ÕQGÕ���RODU�TDWWÕ�KiP�HULPH\WX۪ÕQ�EROÕS�� MDZÕQ�
VXZÕ� RODUGÕ� GiU\DODU۪D� ȩWNHUHGL�� EXO� VXZ� MDTÕQ� MHUOHU�
[DOTÕQÕĔ�LVKLPOLN�VXZÕ�KiZL]OHULQH�W~VHGL�

%RVOÕTODU� SD\GD� EROÕZÕ� PHQHQ� ED\ODQÕVOÕ� HNROR-�
JL\DOÕT� PDVKTDODODUGÕ� -HU� TDEÕ۪ÕQGD۪Õ� TD]ÕS� DOÕZ�
QiWL\MHVLQGH� SD\GD� ERO۪DQ� VKXTÕUODUGÕ� VKÕ۪ÕQGÕODU�
KiP� TD\WD� LVOHQJHQ� VKL\NL� ]DW� SHQHQ� WROWÕUÕZ� DU-
TDOÕ� VKHVKLZ� P~PNLQ�� 6RQGD\-DT�� VKÕ۪ÕQGÕ� SD\-
GDOÕ�TD]ÕOPDODUGÕ�TD]ÕZGÕ�NHPH\WLZ�XVKÕQ�WDZ-NiQ�
WH[QRORJL\DVÕQ�UDZDMODQGÕUÕZ�NHUHN��EXO�VKÕ۪ÕQGÕODU�
PX۪GDUÕQ�VH]LOHUOL�GiUHMHGH�NHPH\WLZL�P~PNLQ�

Siz tik jar, shıǵındıxanalar payda bolıwınıń aldın alıw yamasa kemeytiw ushın qan-
day usıldı usınasız?

Atmosferaǵa tásiri
3D\GDOÕ� TD]ÕOPDODUGÕ� TD]ÕS� DOÕZ� DWPRVIHUDGD� ~O-

NHQ� HNRORJL\DOÕT� PDVKTDODODUGÕ� NHOWLUÕS� VKÕ۪DUDGÕ�� 4D-
]ÕS�DOÕQ۪DQ�UXGDODUGÕ�ELUOHPVKL�TD\WD� LVOHZ�QiWL\MHVLQGH�
KDZD۪D� ~ONHQ� NȩOHPGH� PHWDQ�� DZÕU� PHWDOODU�� N~NLUW��
XJOHURG� RNVLGOHUL� VKÕ۪DUÕODGÕ�� $WPRVIHUDQÕĔ� EXQGD\�
SDWDVODQÕZÕ� UDGLDFL\D� GiUHMHVLQLĔ� DUWÕZÕQD�� WHPSH�UDWXUD�
NȩUVHWNLVKOHULQLĔ� ȩ]JHULZLQH� KiP� MDZÕQ-VKDVKÕQQÕĔ�
NȩEH\LZL�\DNL�NHPH\LZLQH�DOÕS�NHOHGL�

Siz jasaytuǵın aymaqta máwsimlerge say jawın-
lar muǵdarı normada bolama? Bunıń sebebi nede 
dep oylaysız?
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%XO� PDVKTDODODUGÕ� VKHVKLZ� ]Õ\DQOÕ� ]DWODUGÕĔ� OLWRVIHUD�� DWPRVIHUD�� JLGURVIHUD۪D�
VKÕ۪DUÕOÕZ� GiUHMHVLQ� SiVH\WLZ�� VRQGD\-DT�� SDWDVODQ۪DQ� RUÕQODUGÕ� WLNOHZ� KiP� WD]DODZ�
ER\ÕQVKD�NRPSHQVDFLRQ� LODMODUGDQ� LEDUDW�EROÕZÕ�NHUHN��.RPSHQVDFLRQ� LODMODU� WRSÕUDTWÕ�
WȩJLQOHZ��WR۪D\�HJLZ��MD\ODZODUGÕ�VKȩONHPOHVWLULZ�MXPÕVODUÕQ�ȩ]�LVKLQH�DODGÕ�

Tapsırmalar

���7RSÕUDT�ȩQLPGDUOÕ۪Õ�TDQGD\�IDNWRUODU۪D�ED\ODQÕVOÕ"
2��1H�XVKÕQ�WRSÕUDT�TRU۪DODGÕ"
3�� +XTÕT� SiQL� RTÕWÕZVKÕVÕ� MiUGHPLQGH� JLGURVIHUD� KiP� DWPRVIHUD� TRU۪DOÕZÕQD� WL\LVOL� TDQGD\�

KXTÕTÕ\�K~MMHWOHU�EDU�HNHQOLJLQ�WDEÕĔ�
��� 7LUL� WiEL\DWTD� SD\GDOÕ� TD]ÕOPDODUGÕ� TD]ÕS� DOÕZ� KiP� TD\WD� LVOHZGLĔ� WiVLUL� KDTTÕQGD� V~ZUHWOL�

NODVWHU�WD\DUODĔ�

%XO�PDVKTDODQÕ�VKHVKLZ�XVKÕQ�]Õ\DQOÕ�]DWODUGÕĔ�DMÕUDOÕZ�KiP�WDUTDOÕZ�GiUHMHVLQ
SiVH\WHWX۪ÕQ� ]DPDQDJȩ\� ~VNHQHOHUGHQ� SD\GDODQÕZ�� VRQGD\-DT�� DVKÕT� XVÕO� RUQÕQD�
VKD[WD�XVÕOÕQ�TROODQÕZ�NHUHN�

Biosferaǵa tásiri
ÒONHQ� VKL\NL� ]DW� NiQOHULQ� DNWLY� ȩ]OHVWLULZ� SURFHVLQGH� MDTÕQ� iWLUDSWD۪Õ� WRSÕUDTODUGÕĔ�

SDWDVODQÕZ�UDGLXVÕ��0�NP�۪D�GH\LQ� MHWLZL�P~PNLQ��7RSÕUDT�TD\WD� LVOHQJHQ�]DWODUGÕĔ�]Õ\DQOÕ�
HNHQOLJLQH�TDUDS�KiU�W~UOL�[LPL\DOÕT�ȩ]JHULVOHUJH�GXV�NHOHGL��(JHU�NȩS�PX۪GDUGD�]iKiUOL�]DW-
ODU�WRSÕUDTTD�NLUVH��WHUHNOHU��SXWDODU�KiP�VKȩSOHU�QDEÕW�ERODGÕ�KiP�TD\WD�ȩVSH\GL��1iWL\MHGH�
KD\ZDQODU�XVKÕQ�D]ÕT-DZTDW�EROPD\GÕ��RODU�\D�QDEÕW�ERODGÕ�\DNL�MDĔDGDQ�MDVDZ�RUQÕQ�L]OH\-
GL��NȩVKLS�NHWHGL��
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VIII BAP. 4-TEMA

Ámeliy jumıs. Ekologiyalıq izdi kemeytiw

Úyreniletuǵın túsinikler
��(NRORJL\DOÕT�L]
��(NRORJL\DOÕT�L]GL�NHPH\WLZ

,QVDQ� ȩ]�P~WDMOLNOHULQ� TDQGÕUÕZ� XVKÕQ� NHĔ� NȩOHPGH� LV-
OHS� VKÕ۪DUÕOÕS� DWÕU۪DQ� VLQWHWLNDOÕT� ]DWODU�� VLQWHWLN� WDOVKÕTODU��
UH]LQD�KiP�EDVTDODUGDQ�WD\DUODQ۪DQ�KiU�W~UOL�NȩS�VDQGD۪Õ�
ȩQLPOHU�ELRWLN�]DWODU۪D�D\ODQED\WX۪ÕQ�]DWODU��%XODU�ȩ]�QiZ-
EHWLQGH�WRSÕUDT��VXZ��GiU\D�KiP�WHĔL]OHUGL�TDWWÕ�VKÕ۪ÕQGÕODU�
PHQHQ�SDWDVODQÕZÕQD�VHEHS�EROPDTWD�

-HU�KDODWÕQ�ȩOVKHZ�XVÕOODUÕQDQ�ELUL�(NRORJL\DOÕT� L]� XVÕOÕ��
(NRORJL\DOÕT� L]� EL]GL� SD\GDODQDWX۪ÕQ� UHVXUVODU� PX۪GDUÕ�
KiP� EL]� DMÕUDWTDQ� VKÕ۪ÕQGÕODU� XVKÕQ� TDQVKD� MHU� NHUHNOLJLQ�
NȩUVHWHGL��%XO�EL]LĔ� WiVLULPL]�TDQGD\�HNHQOLJLQ�EDKDODZ۪D�
LPNDQL\DW� EHUHWX۪ÕQ� KiP� WXUDTOÕ� MDVDZ-MDVDPDZÕPÕ]GÕ�
W~VLQLZJH�MiUGHP�EHUHWX۪ÕQ�]DW�

+i]LUJL�ZDTÕWWD� LQVDQL\DWWLĔ�HNRORJL\DOÕT� L]L�DOÕPODU�EROMDZÕ�PHQHQ�D\WTDQGD�³QRUPDGDQ�
DVÕS�NHWNHQ´�

%L]�WiEL\DWTD�MiUGHP�EHULZ�XVKÕQ�Ki]LU�KiUHNHW�HWLZLPL]�NHUHN
1-tájiriybe 
Kerekli ásbap-úskeneler hám zatlar: VX\ÕOWÕUÕO۪DQ�

VLUNH�NLVORWD��D\QD�MXZÕZ�]DWÕ��WD]DODZ�XVKÕQ�JH]OHPH��HVNL�
JD]HWD�

Jumıstıń barısı:
���*D]HWDQÕ�VLUNH�NLVORWD�PHQHQ�MDTVÕODS�Õ۪DODĔ�
2��3DWDVODQ۪DQ�D\QDQÕ�VLUNH�NLVORWDVÕ�PHQHQ�Õ۪DOODQ۪DQ�

JD]HWD�PHQHQ�\DUPÕQ�VÕSÕUÕĔ�
3��*H]OHPHQL�D\QD�MXZÕZ�]DWÕ�PHQHQ�Õ۪DOOODĔ�
��� $\QDQÕĔ� HNLQVKL� \DUÕPÕQ� D\QD� MXZÕZ� ]DWÕ� PHQHQ�

WD]DODĔ�
��� -XPÕVÕĔÕ]GÕ� MXZPDTOD۪DQQDQ� VRĔ�� WD]DODQ۪DQ�

�D\QD��QÕ�TDUD\VÕ]��4D\VÕ�EȩOHJL�WD]D"�3DUTÕ�EDUPD"
6LQWHWLN�MXZÕZ�]DWODUÕQ�LVOHS�VKÕ۪DUÕZVKÕODU�DGDPODUGÕ�ȩ]�ȩQLPOHULQ�VDWÕS�DOÕZ۪D�VKDTÕUÕZ�

XVKÕQ� HWLNHWNDVÕQGD� WHN� WiEL\L\� ȩQLPOHU� MXPVDO۪DQÕQ� MD]DGÕ�� %LUDT� NȩS� KDOODUGD� EXQGD\�
HPHV��6RQÕĔ�XVKÕQ�[LPL\DOÕT�MXZÕZ�]DWODUÕQ�VDWÕS�DOÕS�DWÕU۪DQGD�DED\OÕ�EROÕĔ�

Aynanı tazalawdıń qaysı usılın eń ekologiyalıq taza dep esaplaysız?
.ȩSVKLOLN�MD۪GD\GD�VLUNH�KiP�D\QD�MXZÕZ�]DWÕ�RUWDVÕQGD�

SDUÕT� MRT�� .ȩSVKLOLN� MXZÕZ� ]DWODUÕQGD� TRUVKD۪DQ� RUWDOÕT�
KiP� DWPRVIHUD۪D� ]Õ\DQOÕ� ERO۪DQ� N~VKOL� [LPL\DOÕT� ]DWODU�
EDU�� %DVTD� WiUHSWHQ�� VLUNH� ]Õ\DQVÕ]� VX\ÕTOÕT� KiP� VKL\VKH�
EHWOHULQ� G~NDQQDQ� VDWÕS� DOÕQ۪DQ� MXZÕZ� ]DWODUÕ� VÕ\DTOÕ�
QiWL\MHOL� WD]DOD\GÕ�� *D]HWD� NȩS� HQHUJL\D� WDODS� HWHWX۪ÕQ�
WD]DODZVKÕ� WDZDU� RUQÕQ� EDVÕZÕ�P~PNLQOLJLQ� NȩUVHWLZ� XVKÕQ�
TROODQÕOGÕ�

1HIW� TD]ÕS� DOÕZVKÕ� SODWIRUPDODUGD۪Õ� DYDUL\D� VHEHSOL�
VXZGÕĔ�QHIW�SHQHQ�SDWDVODQÕZÕQD�DOÕS�NHOHGL��%XO�SDWDVODQÕZ�W~UL�TRUVKD۪DQ�RUWDOÕTWÕ�QiWL\MHOL�
WD]DODZ�XVKÕQ�D\ODU�� KDWWH� MÕOODU� WDODS�HWLZL�P~PNLQ��%XQÕĔ�DTÕEHWOHUL�� iVLUHVH�� TXVODU� KiP�
WHĔL]� WLULVKLOLJL� XVKÕQ� TiZLSOL� HVDSODQDGÕ�� $OÕPODU� VXZGÕĔ� SDWDVODQÕZÕQD� WL\LVOL� XVÕ� VÕ\DTOÕ�
PDVKTDODODUGÕ�VKHVKLZ�KDTTÕQGD�L]OHQLZOHU�ȩWNHUPHNWH.
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2-tájiriybe 
Kerekli ásbap-úskeneler hám zatlar: DO\XPLQL\� IROJD� EȩOHJL�� ȩVLPOLN� PD\Õ�� VKXTÕU�

EROPD۪DQ�ÕGÕV��VXZ��ELU�QHVKH�SD[WD�GLVNOHUL�

Jumıstıń barısı:
���ËGÕVWÕĔ�\DUÕPÕQD�VXZ�TX\ÕĔ�
2��)ROJDGDQ�EDUPDT�ȩOVKHPLQGHJL�TD\ÕT�MDVDĔ�
3��4D\ÕTWÕ�PD\�PHQHQ�WROWÕUÕĔ�KiP�RQÕ�SLVLUHWX۪ÕQ�TiOLSWHJL�VXZ�EHWLQH�TR\ÕĔ�
���4D\ÕTWÕ�DZGDUÕĔ�
���0D\�VXZ۪D�WDUTDOD�EDVODZÕ�XVKÕQ�ELU�QHVKH�PLQXW�NXWLĔ�
���0DVKTDODQÕ�VKHVKLZ�ZDTWÕ�NHOGL��3D[WD�GLVNOHUÕQ�PD\�WDUTDO۪DQ�MHUJH�TR\ÕĔ�
7��3D[WD�GLVNOHU�PD\GÕ�VLĔGLULS�DOÕZÕQ�J~]HWLĔ�
6L]�PD\GÕĔ�VXZ�EHWLQGH�ELU� WHJLV� WDUTDOD�EDVOD۪DQÕQ�J~]HWWLĔL]��(JHU�VL]�VXZGÕ�TROÕĔÕ]�

EHQHQ�VKD\TDWÕS� WROTÕQODU�SD\GD�HWVHĔL]��PD\� WH]UHN� WDUTDODGÕ��7iEL\DWWD�GD�iQH�XVÕQGD\��
VXZ۪D�WȩJLOJHQ�QHIW�VDPDO�QiWL\MHVLQGH�SD\GD�ERO۪DQ�WROTÕQODU�VHEHSOL�WH]�WDUTDODGÕ�

%XO�PDVKTDODQÕ�VKHVKLZ�NȩS�ZDTÕW�WDODS�HWSH\GL��%LUDT�NȩS�PX۪GDUGD�QHIW�WȩJLOJHQLQGH�
TDQVKD�N~VK�MXPVDOÕZÕQ�Nȩ]�DOGÕĔÕ]۪D�NHOWLULĔ�

7XUDTOÕOÕT� VD\ÕQ� KiUHNHWOHQLZ� NȩSOHS� DGDPODUGÕĔ� WLULVKLOLN� VDSDVÕQ� DUWWÕUÕZ� PHQHQ� ELU�
TDWDUGD� LQVDQL\DW� HNRORJL\DOÕT� L]LQ� NHPH\WLZGL� WDODS� HWHGÕ�� 7LULVKLOLN� VDSDVÕQ� WyPHQOHWSH\�
HNRORJL\DOÕT�L]GL�NHPH\WLZ�P~PNLQ��0iVHOHQ�

±�WR۪D\ODUGÕ�TD\WD�WLNOHZ�
±�NȩS�MÕOOÕT�ȩVLPOLNOHUGL�ȩVLULZ�
±�VXZ۪DUÕZ�VLVWHPDODUÕQ�ȩ]JHUWLZ�VÕ\DTOÕ�DZÕO�[RMDOÕT�XVÕOODUÕ�
±�TX\DVK�EDWDUɟ\DODUÕQDQ�SD\GDODQÕZ�
±�HOɟNWU�HQɟUJL\DVÕQ�WɟMHZVKL�VKÕUDTODUGDQ�SD\GDODQÕZ�
±�VKÕ۪ÕQGÕODUGÕ�TD\WD�LVOHZ�
±�MHNH�DYWRPRELOOHUGHQ�NHPUHN�SD\GDODQÕZ�

%XQGD\�iSLZD\Õ�WXUPÕV�WiUL]LQLĔ�GHQ�VDZOÕ۪ÕPÕ]۪D�NHUL�WiVLUL�D]�ERODGÕ�KiPGH�LQVDQL\D�W-
WÕĔ�XOÕZPD�HNRORJL\DOÕT�L]LQ�NHPH\WLZJH�LPNDQL\DW�EHUHGL��
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O‘quv nashri

KIMYO 7
UmumiǇ o͚rta ta͛lim maktablarining 

7-sinĨi uĐhun darslik
�4oraTalSoT WLlLGa�

5HGDNWRU�Aytmambetov Nurmuxamet
$ZGDUPDVKÕ�Palvanova Dilyarom
.RUUHNWRU�Ernazarova Jańılsın

7H[��UHGDNWRU�Akmal Sulaymonov
.yUNHP�UHGDNWRU�Sarvar Farmonov

;XGRMQLN�Jasur Abrayev 
'L]D\QHU�Dilmurod Mulla-Axunov

%HWOHZVKL�Hilola Sharipova

�%DVÕZ۪D��3�08�2022-MÕOGH�UX[VDW�HWLOGL�3LVKLPL��0[8����8�
$ULDO�JDUQLWXUDVÕ� �2IVHW�EDVSD��20����VKiUWOL�EDVSD�WDEDT��
20��8�EDVSD�WDED۪Õ� 1XVTDVÕ����������GDQD�� %X\ÕUWSD�ʋ
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OMDUD۪D�EHULOJHQ�VDEDTOÕTWÕĔ�MD۪GD\ÕQ�NȩUVHWLZVKL�NHVWH

ʋ 2TÕZVKÕQÕĔ�DWÕ�KiP�
IDPLOL\DVÕ 2TÕZ�MÕOÕ

6DEDTOÕTWÕĔ�
DOÕQ۪DQGD۪Õ�
MD۪GD\Õ

Klass 
EDVVKÕVÕ-�
QÕĔ�TRO�
WDĔEDVÕ

6DEDTOÕTWÕĔ�
WDSVÕUÕO۪DQ-�
GD۪Õ�MD۪GD\Õ

Klass 
EDVVKÕVÕ-�
QÕĔ�TRO�
WDĔEDVÕ

�

2

3

4

5

�

6DEDTOÕT�LMɚUɚ۪ɚ�EɟULOLS��RTÕZ�MÕOÕQÕĔ�MXZPD۪ÕQGD�TD\WDUÕOÕS�DOÕQ۪DQGD�MRTDUÕGD۪Õ�
NHVWH�NODVV�EDVVKÕVÕ�WiUHSLQHQ�WȩPHQGHJL�EDKDODZ�NULWHUL\DODUÕQD�PXZDSÕT�

WROWÕUÕODGÕ�

-DĔD 6DEDTOÕTWÕĔ�ELULQVKL�PiUWHEH�SD\GDODQÕZ۪D�EHULOJHQGHJL�MD۪GD\Õ�

-DTVÕ 6ÕUWTÕ�EHWL�S~WLQ��VDEDTOÕTWÕĔ� WL\NDU۪Õ�EȩOLPLQHQ�ɚMÕUɚOPɚ۪ɚQ��ȼɚUOÕT�EHWOHUL�
EDU��MÕUWÕOPɚ۪ɚQ��NȩVKSHJHQ��EɟWOHULQGH�MD]ÕZ�KiP�VÕ]ÕTODU�MRT�

4DQDDWODQ-
GÕUDUOÕ

6ÕUWTÕ�EHWL�MD]ÕO۪DQ��ELU�TDQVKD�VÕ]ÕOÕS��VKHWOHUL�MHOLQJHQ��VDEDTOÕTWÕĔ�WL\NDU۪Õ�
EȩOLPLQHQ� DMÕUDOÕZ� MD۪GD\Õ� EDU�� SD\GDODQÕZVKÕ� WiUHSLQHQ� TDQDDWODQGÕUDUOÕ�
RĔODQ۪DQ��.ȩVKNHQ�EHWOHUL�TD\WD�RĔODQ۪DQ��D\ÕUÕP�EHWOHULQH�VÕ]ÕO۪DQ�

4DQDDWODQ-
GÕUPD\GÕ

6ÕUWTÕ�EHWL�VÕ]ÕO۪DQ�� MÕUWÕO۪DQ�� WL\NDU۪Õ�EȩOLPLQHQ�DMÕUDO۪DQ�\DPDVD�S~WNLOOH\�
MRT�� TDQDDWODQGÕUDUVÕ]� RĔODQ۪DQ�� %HWOHUL� MÕUWÕO۪DQ�� EHWOHUL� MHWLVSH\GL�� VÕ]ÕS��
ER\DS�WDVODQ۪DQ��6DEDTOÕTWÕ�WLNOHS�EROPD\GÕ�
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