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AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIEp Kadeapacsl 6406eTTiH 2 Oerti

JlopicTep KUBIHTBIFBI

| cemecTp
Ne 1 dapic
1. Takpipbi0obl: TepMoarHaMuKa. XUMHUSUTBIK TEPMOIMHAMUKAHBIH TYCIHIKTEPI MCH 3aHIapHI.
2. Cabak Typi: mopic
3. Carar canbl: 2 carar
4.CabaKThIH MaKCcaThl: CTYJICHT HET13T1 TEPMOJIUHAMHUKAIIBIK TYCIHIKTEp MEH IIamMayiapisl OuTy
apKBIJIBI ©3]IIMHEH OTETIH MPOIECCTIH OaFBITHIH O0IDKal 01Tyl Kepek.
5. YiibIMaacThIpy Ke3eHi:
Oxy1butapblH cabakKa KaTbICYybIH TEKCEPY. 10 mun
OxkyubLIapabIy cabakka JalbIHABIFBIH TEKCEPY.
CabaKThIH MaKcaThl.
6. OKyIBLIAPABIH 6TUITeH TAKBIPHIN 00bIHIIA OLTiMiH Tekcepy. 15MuH
7. Kana cabakTbl TYCiHaIpY: 35 MuH
8. lapicTin Te3ucrepi:

TepmoanHamuka i1iMi MbIHAJIAPABI 3ePTTEHAL:
1)sHeprusiHblH ~ opTYypii GopMalapblHbIH ©3apa aWHaJyblH, OHBIH I1MIHAE XUMHSAJIBIK
TEPMOJUHAMHUKA, XUMUSUIIBIK SHEPrUsHbIH 0acKa SHeprus TypiepiHe aifHalybIH;
2) opTypiil (PU3MKATIBIK-XUMUSIIBIK YAEPICTEPAIH SHEPreTHKAJIbIK 3PQPEKTiIepiH, OHbIH ChIPTKBI
Karaaiapra 0aiIaHbICTHUIBIFBIH;
3) e3xiriHeH XYpPEeTiH YepicTepAiH OarbIThlH, MYMKIHJIITH, 6Ty LIEKapachlH KapacThIpabl.
XUMHMSUIBIK TEPMOJMHAMHUKA MOHIHIH MakKcaTbl - XUMUAJBIK JKOHE (DM3UKAJIbIK-
XUMUSUTBIK  KYOBLIBICTApABI 3EPTTCY YIIH TEPMOJWHAMUKAHBIH 3EPTTEYy OMICTEPIH JKOHE
oJlap/IbIH HETi31H/erl 3aHaapIbl KOJIJIaHy.
Kyiie nen KopLIaraH opTaJaH oiilma 06JIiHIN aNbIHFAH JK9HE OHBIMEH dpeKeTTecy/e
00J1aThIH /IcHE He JeHeIep TOObIH aHTaMbI3.
Mpicalibl, peakIUsUTBIK BIIBIC TaTbBAHUKAIBIK d7eMeHT JKyiieHiH 3 Typi 6ap:
1. OkwmayJaHraH Kyiie - KOpIIaraH opTaMeH 3aT KOHE 3HEprus aamacnaiiibl, Mpicaisl Jlproap
BIJIBICBI, XKAOBIK TEPMOC.
2. 7KaObIK :Kylie - KOpIIaraH OpTaMeH TEK YHEeprus aaMacajsl, Oipax 3aT aaMacHai bl
Mpicanbl, ay3bl TOJBIK KaObUTFAaH KYThIFa KYWbUIFaH KaifHaFaH Cy.
3. AIIBIK ’KYiie - KOpIIaraH OpTaMeEH 3aT Ta, SHEprus Aa aaMacaabl. Mbicalibl, K€3 KEJIreH allublK
BIBICKA KYWBUIFaH CY.
®aza gen Kypambl, (PU3MKAIBIK JKOHE XUMHSUIBIK KacueTTepl Oipaei, »kyiHeHiH Oacka
OenikTepiHIH OeliHy KabaTbIMEH UIEKTENIreH >KyHeHIH OIpTeKTi OeKTEepiHIH >KUBIHTBHIFbIH
aiitamb13. @a3za KapanaibIM *KoHe KypZesi 00JbIn OesiHenl
Kyii pysxuusiaapbl
Imki sneprusi (U) — >KyilieHI KypaWThIH MOJEKyJajlap, aromaap, HOHAAp >KOHE
anieMeHTap OeJeKkTepaiH OapiblK KO3FalbIC JKOHE OpEKeTTeCY TYPJIEPiHIH >Kajlbl 3HEPrus
KOPBIH alTajbl.
IOuraabnus (H) nen TypakTel KbICHIMIAFbl KYHEHIH 3HEPTrUsChbIH alTaMbl3, OJ1 CaHIbIK
Typae ki sHeprus (U) MeH noTeHuuanabK s3Heprus (pV) sHeprusijgap KOChIHIBICHIHA TE€H
H=U+pV ©Og3repici: AH=H> -H;
IJurTponus (S),
I'm66c >Heprusichl HeMece n300apabIK-U30TepPMAIBIK ToTeHITHAT (G)
IeabMroJbI 3Heprusicbl HeMece U30X0paliblK-U30TepMabIK moreHuan (F).
Tepmoannamukanbin 1-3aHbI
DHeprusiHbIH caKkTajly 3aHbIHA HET13/[ereH:




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«Omurycrik Kazakcran EEATNY
MEeIHIIMHA aKadeMusIchl» AK NSTE

1

XUMHSIIBIK TIOHIEp Kadeapacsl 6406eTTiH 3 Oeri

JlopicTep KUBIHTBIFBI

1. Erep kangaii-na yaepic Ke3iHjae SHEpPrusHbIH Oip Typl JKOFajica, OHJIa OHBIH OpPHBbIHA Oacka
TYpZEri SHEprus SKBUBAJICHTTI TypJie Naka 0oJabl.
2. DHeprusiHbIH 9pTYPII popManapsl ©3apa IKBUBAICHTTI TYype aaMaca/bl.
3. Ke3 kenreH okuiayjgaHFaH )KyHeae SHEprust KOpbl TYPAKThI.
1-mii 3aH MaTeMaTHKAJBIK TYpAe OblIai ’Ka3blJIaabl:
Q =AU+A

TepMoxumMusi - XUMISUIBIK TEpMOAMHAMUKAHBIH Herisri OemimaepiHin Oipi. On
XUMHUSITBIK PEAKIUSIAPAbIH KbL1y 3¢ deKxTiiiepiH, Kby CHIABIMIBUIBIKTAPBIH JKOHE ONapra
0ailTaHBICTHI IIAMANIAPIBI 3€PTTEHII.

TepMoXUMUSIJIBIK TeHJeyJep — XUMUSIIBIK peakiusaa Kbuty 3¢ dekrici kepceTiireH
TEHJIeYJIep, MBICAJIBI:

A+B = C+JI + 20k]Ix
PeakuusinbiH KblTy 3¢ deKTicl — peakuus Ke3iHae O0eHIeH HeMece CIHIPUIreH JKbUly MeJIILEpI.
On TepMoaMHaMMKaa SHTaNbIUA e3repiciMer Oepineai (AH, k/[x/monb).
Tepmoxumusiubiy Herisri 3anpiH .M. T'ecc (1840k.) amkaH, ON KbULYy KOCBIHIBLIAPBIHBIH
TYPaKTBUIBIK 3aHBI J€M aTajabl:
PeakuusHbiH kbL1y 3¢ @ekTici Tek OacTankpl 3aTTap MEH OHIMIECP/iH TaOWFaTTapblHAa JKOHE
KYHWJIEpiHE TOYeINIi, OJ1 PEaKIrs OTETIH )KOJIFa TOYEJCI3.
AH1 = AH, +AH3= AH4 +AHs +AHg

TepMoaMHAMMKAHBIH 2-111i 3aHbI:
AHBIKTaMaJlapsl:
1. P. Knay3uyc (18505) aHBIKTaMachl: Kby ©3JIIMHEH CYBIK JICHEICH BICTHIK JieHere Oepiie
ajaMaiabl.
2. B. OctBanbn  OoitbiHma «II TekTi MOHri ABUTATENh Xacay MYMKIH €MeC, SIFHU KBUTYIbI
TOJILIFBIMEH JKYMBICKA alHaJABIpAThIH MAalIMHA jKacay MYMKiH eMec, ce0eli KBUTYIbIH 0ipa3
Oesiri MiHAETTI TYPAE CYBITKBIIIKA Oepiieni».
C. Kapno (1824) 3eprreyi OoiiblHIIA >KbUTy MalIMHACBIHBIH Maigaibl acep KO3 (UIUEHTIH
(m.0.x.) ObLIal j)xazyra OoNabl:

_Qi-Q A

L Q1 Qi

MyHa, (Q1)- xbly Oepriil JeHeneH alblHFaH KblTy Meuepl, Q2— CybITKbIIIKA OEpliareH KbLTy
merepi, ait Q1-Q2 albIpbIMBI )KYMBICKa A aliHaJIFaH JKbUTY MOJIIIEPiHE TEH IIaMa.

9.2Kana TakbIpbINTHI OEKiTY. 20 muH

10.Ca6akThl KOPBLITHIHABLIAY. 5 MUH
- OKYyILIbLIAp/bIH OL1iM JIeHIreiiH Oaranay

11.Yiire Tanceipma oepy. 5 MuUH

12. OnebuerTep:

Kazak tininge

Herisri:

1.ITatcaeB ©.K., Cabuposa I'.A., PaxmanoBa I'.C. XUMHUAvenuuuHanelK koiaemkaid I kype
«Emzey ici» xoHe «CTOMATONIOTHS» MaMaHIBIKTapbl CTYIEHTTEpI YIIIH OKY KYypajbl
IemvkenT, 2016, 7-200.

2. ITatcaes O.K., llluteibaes C.A., TopedekoBa I'.A. «DU3UKAIBIK )KOHE KOJUTOUATTHIK XUMHUSD.
[emvkent -2010.

3.Marcaes ©.K., Hluteibaes C.A., [loypenoexoB K.H., beliopranukanbik GU3KOIIOUATH XUMHUS.
Oxkynbik. [lIsiMkenT, 2004.




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIEp Kadeapacsl 6406etTiH 4 Oerti

JlopicTep KUBIHTBIFBI

4. Kaitmay C.K., KynaxanoB K.C. ®usukanslk KOUIOMATHIK XuMust. OKy Kypasbl. AJIMarthl,
Camnar, 1999

Kochimma:

1. ©renbaeB B.T. Xumus 2 tom, llsimkent, 2000

Opsic TiliHge

Heri3sri:

1. EBcrparoBa K.M., Kynuna H.A., ManaxoBa H.E. ®usnueckas u koyuougHas Xxumus. M.:
Beicias mxkosa. 1990

2. IlpakTuKyM 10 (U3MUYECKOW M KOJJIOMAHOM XuUMHH., YueOHoe mocobue (byrpeea E.B. n
ap.). M.: Beicmias mkona. 1990

KocbhiMina:

1. Kpacuo K.C., Bopooses H.K., 'omneB U.H. u np. ®Pwusuyeckas xumusa. B 2 kaurax. M.:
Beicmas mkomna. 1995

Ne2 Jlopic
1. TakbIpbI0bl: XUMUSIIBIK KHHETHKA )KOHE KaTaIN3.
2. Cabaxk Typi: gopic
3. Carar canbl: 2 caraT
4.CabakTbiH Makcatbl: CTyIEeHT XUMHSUJIBIK pEaKIUSIapIbIH TCOPHSIBIK HETI31H, OJap/IbIH
OaFrbITBIH KOHE PEAKIUS KbUIIAM/IbIFbIHA 9CEP €TETIH (haKTOpJIapAbl aHBIKTaH OiTyl KEPEK.
5. YiibIMaacThIpy Ke3eHi:
OxyubuIapabIH cabakka KaThICYBIH TEKCEPY. 10 mun
OxyubLmapabiy cabakka JalbIHABIFBIH TEKCEPY.
CabaKTbIH MaKCaThl.
6. OKymIbLIapABIH O6TITeH TAKBIPHIN 00MbIHIIA OlTiMiH Tekcepy. 15MuH

7. KKana cabakrThl TYCiHaIpY: 35 mun
8. lopicTiH Te3ucTepi:
XUMUSIIBIK ~ KUHETHKA JIETeHIMI3 — XUMHUSJIBIK PeaKIMsUIapAblH  KbUIIAMIBIFbIH,

MEXaHU3MIH JKOHE OJIapFa op TYPJi (pakTopIapbIH 9CEpiH 3ePTTEHTIH FHIJIBIM.

XUMHAIBIK PeaKUUsIHbIH S KbLIIAMIBIFBI Jen — Oipiik KenemiHaeri (TroMOreHIIK
peaknusiap yIIiH) Hemece (as3a apaiblK Oipiik OeTiHzeri (reTeporeHjl peakuusiap YILUiH)
OIpJiK eJIIeM YaKbITBIHIAFbl OpPEKETTECYIll 3aTTap KOHLEHTPALMsUIapbIHBIH 63repiCIMEH
aHBIKTANAAbl. Peakums >KbUIIaMIBIFBl MOJb/MSc enmem OGipiiringe enmeneni (CU xyiieci
OOWBIHIIA).

Peakuus KbIIIaMIBIFBl YAKbIT OTKEH CaliblH ©3repelii, COHIBIKTaH OHbI XKYHEeHIH TYPaKThI
KOJIeM Ke31H/Ier1 KOHIICHTPAIlUSHBIH yaKbITKa KaTBIHAchl peTiH/e aHBIKTANIbI.

V=

Peakuust  KpUIIaMIBIFBI  dPeKeTTeCylli 3aTTapAblH Ta0UFaThl, TeMIepaTypa,
KOHIEHTPAUMS, KbICHIM 7KdHEe KaTAJIN3aTOPFa TOyeI/Il.

Bbya 3anabl HopBer raabiMaapbl 'yabadepr nmen Baare tyxbipbiMaaabl. «TypakThl
TeMmIepaTypa Ke3iHJeri XHUMHSUIBIK PEaKIHsIHBIH >KbUIIAMABIFBl OPEKETTEeCyIli 3aTTapIIblH
COMKeCTI CTEXHOMETPHSIIBIK KO3 (PPHUITMESHTTEPIHIH NOPESKECIHIC albIHFaH, OJApPAbIH MOJISPIIBIK
KOHIIEH TpaIUsijiapblHa Typa MPOTOPITHOHAIDY
Mpicansl, aA+BB—n/l+cC Typa peakuus yIIiH *bUIAaM/IbIK ©pHEKTEIETIH TEHEY:

vi=Ki [A]*[B]*

PeaknusiHpIH KHHETUKANBIK TEHJACYiHE KAaTThl KyHAeri 3aTrapabl Kocmaiasl. KarTer

3aTTap peaklusFra, KyJUli KeJeMiMeH emec, OeTTiK KaOBIHAAFbl ayJaHBIMEH opeKeTTecel,




«OHTycTik Ka3zakcran y "‘; AO «HOxHo-Ka3zaxcraHckas

MEeIHIIMHA aKadeMusIchl» AK WESUZE MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 6406etTiH 5 Oerti

JlopicTep KUBIHTBIFBI

COHJIBIKTAH KMHETHKAJBIK TEHJCY, MbICajbl, KYKIPTTIH TOTBIFY peakiuschl yirH 2S+30,=2S03
6ouica,
V=K[O2]® Typinme Gonams.

Bantr — Todd 3ambi: Temmeparypamsl opOip 10° - ka KeTepremge KemTerexn

peaKnusIIapAbIH KbUIIAMIBIFE 2-4 ece oce/l.
-ty
vy, = v,y 10

¥- TeMIepaTypaibiK K03 puieHt
XUMUSIIBIK TEME — TEH/IIK KOHE OHBIH BIFBICY QHICTEPI.

XUMMSIBIK pEeaKIUsIapAblH KOIIIIir: 0ip Me3eTTe e3apa Kapchl €Ki OarbITTa >Kypenl,
SAFHU peaklus eHIMIEpl e3apa OpeKeTTecil oyeiri 3aTTapAbl Ty3edl. MyHaail peakuusuiap
KaThIMIIBI peakiusiyiap aen ataiaasl. aA+sB«all+cC
Typa peakiusabiH xblIaMasirsl vi=Ki [A]? [B]?
Kepi peakuusiabiH xKbutaMasirsl vo=Ko []* [C]°
Tene — TeHAIK XaFqalbIHAA V1= V2 T€H, SIFHU Typa >KOHE Kepl peaklUUsIapAbIH JKbIIIaMIBIKTapbl

e3apa TEH.
K ALK
K - = TAFEE

Kr_r Teme — TEHAIK TYPAKTBICHI Jen aTaiapl. O XUMHUSIBIK TEe — TEHIIKTIH CaHIbIK
TYPFBIIAFeI cunarTamachl. OJ OpeKeTTeCy 3aTTap/blH TaOUFAThIHA XKOHE TEMIIepaTypara Toyei,
OipaKk opeKeTTecyllll 3aTTapiblH KOHIEHTPALUSAChIHAH >KOHE KaTalu3aTOpJaH TOyenJi eMec.
Cebe01, xatanu3 Oip >KOHE COJ LIamara apl Typa pPeakLUsSHBIH, 9pi Kepl peakUUsHBbIH Oipaei
JKBIIAAMIaTaabl.

Jle — lllaTenbe npuHUUI

OpeKeTTeCyIl 3aTTapAblH KOHIICHTPAIMICH, TeMIlepaTypackl MEH KbICHIMBI ©3repreH
KE3/IeT1 XUMUSIIBIK TeNe — TeHIIKTIH BIFbICY OaFrbIThIH Jle — IllaTesibe mpUHIIUI aHBIKTANIBI.
A) pearentTep OipeyiHIH KOHIEHTPALUSICBHIH >KOFapblIaTy Tere — TEHIIKTI Typa peakius
JKarblHa BIFBICTHIPAJIBI; peareHTTep OipeyiHiH KOHIEHTPAIUSACHIH TOMEHJETY Tere — TEHJIKTI
Kepi peakus KarbIlHa BIFBICTBIPAJIBI;
B) Temmeparypanbl KoTepreHie Teme — TEHMIK OSHIOTCPMUSIIBIK PEaKIUs >KarblHa; all
TeMITepaTypaHbl TOMEHIETKEHIE YK30TEPMHUSUIBIK PEAKITHS KAFbIHA BIFBICAIBL.
C) KpIChIMIBI KOFapblIATy TeNe — TEHJIKTI ra3 MOJIEKYJIAChl CAHBIHBIH a3al0 jKarblHA Kapai;
KBICBIMJIBI TOMEHJIETY Tere — TEHJMIKTI Ta3 MOJICKYJIachl CaHBIHBIH KeO0€rl1 jkaFblHa Kapai
BIFBICTBIPA/IBI.
Meicansbl, 3H; + N; «» 2NH; peakUUsIChIH KapacThIpanbIK

3Mmonpt1Monme  2MOIB
4 MOIIb

Congia KbICBIMJIBI KOTEPreH Ke3/1e Tene — TeHIK peaKIlus OHIMI )KarblHa Kapai bIFbICAIbI,
aJ1 KbICBIMIbI TOMEHIETKEH Ke3/1¢ Tele — TeHIIK 0acTalKbl 3aTTap *arblHa Kapaid bIFbICAIBI.
1) Erep ras typinzeri 3aTrap peakuusCchblHIaFbl MOJICKYJIa CaHBI ©3repicci3 00ca, OHAa KbICHIM
COJI J)KYHere bIKIaa eTIemi.
Meicainsl, Fe,0; (k) + 3H,(r) < 2Fel(x) + 3H,0(r)
I'eteporenni Tene — TEHIIKTI Xylieneri, Typa >kKoHE Kepl peakius KypreH Ke3aeri Ty3UIETiH ras
TYPIHJIET1 3aTTap/IbIH CaHbl Oipei OOJFaHABIKTaH, KBICBIM ©3Tepici Tele — TCHIKTIH BIFBICYbIHA
JKeIMeN.
E) Tene — TeHAIKTIH BIFBICYbIHA KATAJIM3ATOP BIKMAN €Trel i, ce0edi o Typa peaklusHbI Ja,
Kepl peaklMsHbI J1a Oipeil )KbuigamaaTaibl.
9.KaHa TakbIpbINTHI OEKiTYy. 20 muH
10.Ca6aKThl KOPBITHIHABLIAY. 5 MUH
- OKYIIBUIAP/IBIH OLTiM JIeHTeliiH Oaranay




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTtycTik KazakcTan
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIEP Kadeapackl 6406eTTiH 6 Oeri

JlopicTep KUBIHTBIFBI

11.Yiire Tancsipma Oepy. 5 MuH

12. Onebuerrep:

Ka3zak tininge

Heri3ri:

1.ITatcaeB O.K., Cabupora I'.A., Paxmanosa I'.C. XUMUS meaumuuansik kowtemkain 11 kypc
«Emaey ici» xoHe «CTOMAaToNOrHs» MaMaHIBIKTapbl CTYACHTTEpPl YIIIH OKY Kypajbl
[emvkenT, 2016,20-346.

2. [Marcaes O.K., llluteibaeB C.A., TepeoekoBa ['.A. « DU3UKATBIK )KOHE KOJUIOUATTHIK XUMHUS).
Iemvkent -2010.

3.ITarcaes ©.K., llluteidbaes C.A., [loypendexoB K.H., beliopranukanbik GU3KOILTONATHI XHMHUSI.
Okyubik. [IemvkenT, 2004.

4. XKaitmay C.K., KynaxanoB K.C. ®u3ukanblk KOUIOUATHIK XuMusi. OKy Kypasbl. AJIMaThl,
Camnar, 1999

Kocbimina:

1. ©renbaceB b.T. Xumus 2 tom, lsmkent, 2000

Opslc TiTiHAC

Heri3ri:

3. EBcrparoBa K.M., Kynuna H.A., ManaxoBa H.E. ®u3zuueckas u KoutougHas XuMus. M.:
Bricmas mxona. 1990

4, TlpakTuKyM 110 (DU3UYECKON M KOJUIOMIHOM XuMmHuH., YueOHoe mocobue (byrpeeBa E.B. u
np.). M.: Beicmas mkomna. 1990

KochiMina:

2. KpacuoB K.C., BopooseB H.K., T'onnes U.H. u np. ®usnueckas xumusa. B 2 kaurax. M.:
Bricmias mkomna. 1995

Ne3 Jlapic
1. TakbIpbI0bI: XUMUSIBIK PEAKIUSAIAPAbIH KHHETHKAJIBIK KJIacCU(UKALIUACHI
2. Cabak Typi: nopic
3. Carar canbl: 2 caraT
4.Ca0aKThIH MaKCaThI: CTYJCHT XUMMSUIBIK pEeaKLMsIIapIblH KUHETUKAJIBIK KJIaCCU(PUKALMSICHI
011yl KEpeK.
5. YiibIMIacTBIPY Ke3eHi:
OKymbLIapiblH cabakKa KaTbICYbIH TEKCepy. 10 mun
OKymblIapblH cabakka JalbIHBIFBIH TEKCEPY.
CabakTbIH MaKcaThl.
6. OKymbLIapABbIH 6TIITeH TaKbIPbIN 00ibIHIIA OiTiMiH Tekcepy. 15MuH
7. KKana cabakrTbl TYCiHaIpY: 35 MuH
8. [lapicTin Te3ucrepi:

XUMMSIBIK  peakius JKbUIAAMIBIFBIH pEaKkIusFa KAaThICKaH 3aTTapAblH TaOWFaThIHA,
(epiTKimITiH  TaOWFaThlHA) peareHTTepAlH  KOHLIEHTPAaLHMAChbIHA, TeMIepaTypara > KoHE
KaTajau3aToOp/AblH  KaThlCy  KaTblcayblHAa  Tikened — Toyenal  Oomajsl.  Peaknusra
KAaThICATBIH  3aTTapAblH  arperartelk  KydiHe  OaWJaHBICTBI ~ XUMHSUIBIK  PEaKIus
TOMOTEH/IK KOHE TETEPOTreHIK OONbII €Ki Tomka OeHeml. OPEeKETTECETIH KoHE
TY3UIeTIH  3arTap  OlpAed  arperarThbk  KyWae  OOJIaTBIH  XUMUSJIBIK — PEAKIUSHBI
TOMOTEHJIIK JIeM, ajl KaThbICaThlH He TY3IJIETIH 3aTTap/AblH arperarTelk Kyl op Typii
00JIaTBIH PEAKIMSHBI TETEPOTSH/TIK JIST aTaiIbl.




«OHTtycTik KazakcTan { éf- N\ AO «lOxnO0-KazaxcraHcKkas
MeIHIIHHA aKaJaeMHusachl» AK "~.,_§/J1 MEIHIIHHCKAsI aKaJIeMHsI»
e K i
XUMUSITBIK TIOH/IEp Kadeapackl 6406etTiH 7 GeTi

JlopicTep KUBIHTHIFBI

XHMMHSAJIBIK PeaKuHsJIapAblH KHHETHKAJIBIK KiKTeJIyi.

l'oMoreHmik peakims, TETEPOTCHIIK peaklusFa KapaFaHaa IKbUIAAMBIPAK KYpEi.
I'eteporeHiik peakmUsSHBIH S KbUIIAMIBIFBI  OPEKETTECYINl 3aTTapiblH JKaHACy OeTKeHiHiH
KeJeMiHe, JHUCIIEPCUSIIBIK JopeKeciHne Tikenel OaitmanpicThl. Erep opekerrecymn 3aTrap ras
KyHiHzne Ooiica, XUMHSUIBIK PEAKIUSHBIH KBUIIAMIBIFBl KBICBIMFA TiKeJeld OailaHbICTHI
6omajpl, ce6ed1 KbICBIMHBIH e3repyiHe OaillaHbICThl 9pEKeTTECYIIl 3aTTapAbIl KOHI[EHTPALUSCHI
J1a e3repei.

Karanus

XUMHUAIBIK  €3repiCTep/AiH MaHBI3ABl PETTETINN KaTajau3aTtopiap OOJBIT  TaObLIAIBL.
KarammzaToprnap peaxiysi KOMIIOHEHTTEPIMEH apasiblK XUMHSUIBIK OpeKeTTecyre OipHemie per
KaTbIChINl, KYpPaMbIH COJl KYHIHIE caKTam KajJdybl HOTWXKECIHIE XUMHUSJIBIK PEaKIIHs

KBUITAM/IBIFBIH ©3repTeTiH 3arTap.
KatanuzaTop kpi3MeTi OeplireH peaklUsSHbIH aKTUBTEHAIPY 3HEPrUSCbIH TOMEHIETII,
OHBIH JKaHa TUIMAL KOJIMEH KYpYIH KamMTaMachel3 eTel.

Erep A + B — AB peakuusicel Ea axkTuBTEHIIpy 3HEpPrusiChlH HEMJIEHCE OHJa
karanu3atop (k) apaislk eHiM A + K — AK Ty3yi apkbeuibl. Ea miamacein Temenaereni. Onma AK
KoMmIuiekc B kommoHenTneHn opekerrecedi. byn peakuus Ea canmbicThipraHia aKTUBTEHIIPY
SHEPrusichl TOMEH karnaiaa xypeni. COHbIMEH, SPEKeTTECYAiH KOCBIHIBICH HOTHXKeciHae AB
OHIMI TY31J1/11, a1 KaTaJau3aTop peaKIusaaH e3repicci3 Kalaibl.

Karanu3s o6eJgineni: 1)I'omorenai 2)I'eTeporenai

l'omorenai kaTtanusne KaTalau3aTOPMEH peakKLMsra KaTbhICAThlH 3aTTap OIPTEKTI XKyile
Ty3eai (omerre cyiiblk Hemece rasnbl). Meicasibl, COHbIH CO2 neiiH TOThIry Cy OYyBIHBIH
OCepiHEH Kypeni.

['eTeporenni kaTanu3ae KaTanu3aTop peakiusra TYCETiH 3aTTapAan Oenek (aza Kypansl
7a, KaTAIMTHUKANBIK TpoIecc OKyHeHiH OeriHy  ImIekapachlHIa oTemi. | ereporeHmai
KaTajau3aTopyiap peTiHAe MeTangap JKOHE OJaplblH OKCHUATEpl *koHe T.0. maijanaHbliajbl.
I'eteporenii kaTanu3ail Teopusicel ere Kypaeni. Katanusne MUKporeTeporeH/ii KaTajau3 epeKiie
OpPBIH aJiaJipl, OHJA KAaTAM3aTOP KOJUIOWITHI HEMECE KOFapbl MOJEKYNAlbIK Kyiae OoNaibl.
Mpicansl periHae OHMoKaTanu3aTop-PpepMEeHTTEpIiH dCepiHeH Ky peTiH OapIblK Orompomecrepai
KenTipyre 6oyaas! .

@epmMeHTTI KaTATU3
depMeHTTEp ar3a/a KypeTiH XUMUSIIBIK PeaKIUsIIapAbIH KaTaau3aTopiapbl OOJbIN TaObUIaabl.
kazipri ke3ge 10000 >kyblK OMOXUMUSIIBIK peakius OeNriigi, oJapiblH OpPKANCBICHI
(epMeHTTep/IIH KaThICYbIHJIA JKy3€ere acblpbliaibl. DepMEHTTEpIH €peKIlle KacueTi — KOFaprbl
TUIMIUTITIHAE. MbIcanbl, CyTeKTIH AacKblH TOTBIFYBIHBIH  BIABIPAYbl — KaTaJM3aTOPCHI3
aKTHBTEHAIpY  dHeprusicel 75  k/Dk/MOmb,  TeTeporeHIi  KaTaius[ge  IUIATHHAHBIH
OCEPIHEHAKTUBTEHIIPY dHEprusichl 48 kJk/MoJbre IeiiH TOMEHICH I1,al1 (epMEHT-KaTajJa3aHbIH
KaThICybIHJa AKTUBTEHJIPY SHEPrUsiCBIHBIH Imamackl Hebapi 23 kJDx/mMonbre ue Oonaibl.
MyHaail akTUBTEHIIPY SHEPTHACBIHBIH e3repici peakmus >kbuimaMmabirbiH 20 000 xone 3-1011
ece apTThlpyra oKemin cokTbipaabl. Akcbul 3atrTapiaslH HCI ocepiHeH rujponusre yuibIpaysl
yiIiH akTuBTeHaAipy sHeprusicel 80 kJ[x/Monb Oony KakeT, ajl aka3aH CoJIIHIE Ke3eCeTiH
(hepMeHT TPHUIICHHHIH KaThICYbIHAA OHBIH mamMachl 50 k/[/Monb OGonaapl, COUTIN acKa3aHHBIH
AKChLJI 3aTTHI, Tarambl CiHIpYyi icKe aChIPbLIAIBI.

®epmenTTi katanmus. DepMeHTTEp afaM OMIpiHIE epTe Ke3[eH KOJJAaHBLUIaAbl. AIIBITY,
KBIIKBUIIAY KYOBUIBICTAPHI, JKEMiC-KUACKTEPI OHIEY MPOILEeCTEepiHIH Heri3iHae (EepMEeHTriK
KaTaian3 nporecTepi KaTBIP.
Keitinri xe3aepi MeAMIMHAIBIK YH3UMOJIOTHS KapKBIHABI TYpIE IaMblll KeJe KaThIp, O
(bepMeHTTI JopisliK 3aTTap peTiHje MaiJananyMeH UIYFbIIIaHa/bl, COHBIMEH KaTap GepMeHTTep
KOMETIMEH TUarHOCTHKA OJiciH oiyam Taldyda KeH KeJeMIl >KYMBICTAap JKYPri3iim >KaTbIp.




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTtycTik KazakcTan
MeIUIIHHA aKadeMHSIChD» AK

XUMUSITBIK TIOH/IEp Kadeapackl 6406eTTiH 8 Oerti

JlopicTep KUBIHTBIFBI

XUMUAJIBIK kuHeTHKa 3aHABLIBIKTAPBIHBIH MEAHMIIMHA FHUIBIMBIHA KOJJIaHY TaOyhl -
(hapMOKMHETHKA J)KOHE TOKCUKMHETHKA, OHBIH MaKCaThl JOPLIIK 3aTrapAbIH )KOHE YJIbI 3aTrap/ibiH
ocep ery OKBULIAMJBIFBI MEH aF3aJlaH I[IbIFapyMEH IIVFBUIIAHY OOJBIN  TaOBLIAIbI.
XUMUSIIBIK PEaKIUSIIAPABIH KIKTETY1

li XUMHSUIBIK, peakiusiap ﬁ

HKaii peakuusinap 6ip raHa caTbia Kypaeni peaxuusinap GipHerie

| JKall carbutapaaH eTenl

2)Kaiireimaer Hy + 1, <= 2 HI

1)Ti36ekTi ; a) 3) Karap sypertin peakuus

Ti30exTiH naiijia — 0Oip peakIHsHBIH XYpYyi
60yBI, - eKiHnr PeaxnnsSHBIH
6) namys, - 4) [Tapamenni peakus Katap KypyiHe

B) y3inyi L - GaitnaHbICTEL OoMazEL.
5) Kesexti peakmus

9.7Kana TakpIpbINTHI OEKiTYy. 20 MuH
10.Ca6aKThl KOPBLITHIHABLIAY. 5 MUH
- OKYIIbLIAPBIH OLTIM JICHreliH Oaranay

11.Yiire Tancsipma Oepy. 5 MuH

12. OnebuerTep:

Kazak tininge

Heri3ri:

1.ITarcaeB O.K., Cabupoa I'.A., PaxmanoBa I'.C. XUMUS menuuumuansik komutepxain 11 kype
«Empey ici» xoHe «CTOMATONOTHS» MaMaHIBIKTAphl CTYIEHTTEpI YIIIH OKY KYpajbl
Iemkent, 2016, 20-346.

2. ITatcaes O.K., lluteibaes C.A., TopedekoBa I'.A. «DU3UKAIBIK )KOHE KOJUTOUATTHIK XUMHSD.
[IemvkenT -2010.

3.ITarcaes ©.K., llluteibaes C.A., Jloypenoexor K.H., beiiopranukanbik pu3KOIIOUITE XUMUS.
Oxkynbik. [lIsivkenT, 2004.

4. XKaitnay C.K., KynaxanoB K.C. ®usukansik komiouaTelK XxuMus. OKy Kypaiyibl. AIMarTsl,
Camnar, 1999

KocbhiMina:

1. ©renbaes b.T. Xumus 2 tom, llIsimkent, 2000

Opslic TiTiHAC

Heri3ri:

5. EBcrpatoBa K.M., Kynuna H.A., ManaxoBa H.E. ®u3nueckas u KowtouaHas Xumus. M.:
Bricuias mkona. 1990

6. IIpakTKyM 10 (QHU3MUYECKOW W KOJUIOMAHOW XuUMHH., YueOHoe mocooue (byrpeea E.B. n
np.). M.: Beicmas mkomna. 1990

Kocbhimma:

3. KpacuoB K.C., Bopoose H.K., 'omneB U.H. u np. ®usmuueckas xumus. B 2 xkaurax. M.:
Bricmias mkoma. 1995




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIEp Kadeapacsl 6406etTiH 9 Oeri

JlopicTep KUBIHTBIFBI

Ned JTapic
1. Takbipbi0bI: EpiTiHainep Typaiisl U1iM. Buonorusisik xyienepaeri ocmoc.
2. Cabak Typi: nopic
3. Carar caHbl: 2 caraT
4.CabaKkThIH MaKCcaThl: CTYACHT €PiTiHII KOHIEHTPAIUSACBIH OeNrijeyaiH HeTi3ri ToCiIAepiH
KOHE KOHIIEHTPAIUSCHI OeNTiii epiTIHAIHI JalbIHIAT YHPEHY] KaxXeT.
5. YiibIMIaCTBIPY Ke3eHi:
OxyubLIapabIH cabakka KaThICYBIH TEKCEPY. 10 muH
Oxy1bLtapablH cabakka JailbIHIBIFBIH TEKCEPY.
Ca0akThIH MaKcaThl.
6. OKymbL1apABbIH 6TIITeH TAKbIPBIN OolibIHIIA OlTiMiH Tekcepy. 15MuH
7. KKana cabakrThl TYCiHaipY: 35 MuH
8. lapicTin Te3ucrepi:

Epitinai — romorenai xyife, o1 eki koHe OJaH Ja KOl e3apa TOyelci3 KypamjaacTapiaaH
TYpajbl.
EpiTinainepaid arperaTThIK Kyii OOWBIHIIA KIKTEYi:

CyiibIK epiTiHaiep — MYXUTTBIH, TEHI3/1H, ©3€HHIH CyJaphl, AOPUIIK epiTIHALIED;

I'a3 Typingeri epitinginep — aya, 3¢up MeH OTTEKTIH Oybl, JeMaly >XOHE TaMbIp
KO3FaJTy OPTAJILIKTAPBIH KO3ABIPY YIIiH naiganansuiaTeiH kKapooH (CO2 xone O Kocmacsl);

KarTbl epitinainep — MetannapapiH KOPBITHACH], KATThl TY3/1ap KOCIAaChl

EpiTinainepai epireH 3artapiablH OeJIliek eimieMi OOMBbIHIIA HaFbI3 epiTiHILIepre
(MONeKynanblK JeHIreleri-KplIKbUIIap epiTiHAIep), KOJJIOMATHIK epiTiHaiiepre (OHBIH
OenIeKkTepiH MHUKPOCKOIINEH Kepyre O0oyiafbpl) KY3TiHAepre ipi AMCIEpPCTi epiTiHalIepre
CyCIIeH3UsIap, SMYJIbCHS (MAUIIIBITKA) OOJIeIi.

Epitinainin KypamMbIH 6pHeKTel KoepceTy daicTepi.

EpiTinainepal  epiTkiliTe epireH 3aTTapAblH CaHbl OOWBIHIIA KOHUEHMPJIeH2EeH
(Koronanzan) dcone cyiivimolizan (cyivlk) oen Oeienl. EpITIHAIHIH KypaMbIH J19J1 aHBIKTAY
YIIiH KOHIIEHTAPIUSHBIH MOHIH JI9JT KOPCETY *KOJIaphIH NaiianaHabl:

Epiren 3aTThiH Maccanwik yaeci — ® — O€piiareH epiTiuIreH 3aT MacCaChIHBIH €PITIHAIHIH
YKaJIITbl MaCCaChIHA KATHIHACHI KOHE 0JI MACCAJIBIK O1pIIiKTe HEMece malbI30eH % oJIeHe/i:

O = Msar/ Mep-ai
Mep-zi =V * p 1/MI
Mep-gi = Mszar + Mepitkim

Monapneix konyenmpayus (Cm) epiTiHAIHIH O€NTiii KeJIEMIHJEr1 epiTUIreH 3aTThIH
MOJIBJIEp CaHbIH KOpPCETeIi:

Cv=m/M-V

IKeusanenmmin MOAAPABIK KOHICHTPAIUSICH HEMECE, HOPMANObIK KOHUEHmpPAauus
(CH) genm atanmaThlH OJ, EPITIHAIHIH OENTUIl KeJeMJIeri epiTiireH 3aT SKBUBAJICHTIHIH CAHBIH
KepceTeni:

Co=m/M-V-f

Monvdik konuenmpauus (Cm) 1000r (Hemece | Kr) epiTKIIITEri €piTiIreH 3aTThIH
MOJIBJICp CaHBbIH KOPCETE/Ii:

Cm=m/M* Mepirxim

Ocmoc. Epitkim  MoJieKynalapblHBIH KapThlIail  ©TKI3TIII apKbUIbl epireH  3aT
KOHIICHTpAIMSAChl TOMEH >KYyHeleH KOHIIEHTPAIUICHI )KOFaphl )KaKKa Kapail e3/iriHeH OipKaKThl
oty (muddysus) yuepiciH ocmoc gen araiael. OCMOCTBI TOKTATy YVIIiH, SFHU JKapThLIai




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTtycTik KazakcTan
MeIUIIHHA aKadeMHSIChD» AK

XUMUSITBIK TISHAED Ka(l)eﬂpa:CbI 646erTiy 10 Oeri

JlopicTep KUBIHTBIFBI

OTKI3TIII apKbLIbI Ta3a EPITKIIITIH O6TYiHE TOCKAybUI OOJIATBIH, TYCIPIAreH KBICBIMJIBI OCMOC
KBICBIMBI JIE€Il aUTaJIbI.
Pocm= CMRT
OMocTBIK KbICBIMIIAph! Oipjel epiTiHAlIepAl M30TOHAbI fen aTaiinbl. Erep A epitinziciHiyg B
epITIHJICIHE KaparaH/Ja OCMOCTBHIK KBICBIMBI JKOFaphl Oojica, oHAai xarnaiga A epitinaici B
epITIHJICIHE KapaFraH/1a TMNePTOH/bI, aJl B epiTiHaici THIOTOHABI OOJIBIN CaHaIalbl.
[unepToHus/IBl epiTiHai W30TORIBIK epiTini I'HIOTOIIBIK epiTiHL

’ﬂ Vaguole
Hz

Temonus [Tnasmonus Typrop

Cyiivimoinean  epiminoinepoiy KauHay mMemMnepamypaiapolibly HCOAPAAYbL  JHCIHE  KAMY
memnepamypaniapoiHbly, MoOMeHOeyi epimiHOIHIY MOJISLI0bL KOHYEHMPAYUSCLIHA MYPa mayenoi:
ATkaiinay = E-Cm
ATkatry = K-:Cm
E xone K »50yIHMOCKOMMSIBIK JXKOHE KPHOCKOMUSIIBIK TYPAaKThUIAp, OHBIH MOHAEpi
epITKIIITep/iH TAOUFAThIHA TOYEII.
En20=0,52, Kio0=1,85
Erep epiren 3ar keilip epiTKIITEepae IUCCOIMAIMAFA HEMECe acCOolMaIusra
YIIBIPAWTHIH 00JICa, OHAAa OCMOC KBICHIMBIH, KalfHay TEMIIepaTypaHbIH KOFapIIayblH JKOHE KaTy
TeMIiepa-TypachlHbIH TOMEHIeyiH ecenTey YiuiH Bant-I'odh 1oy
KochIMmIna kebeiTkimin (i) eHrizeni.
i=av+ (1- a)= 1+a(v-1)
bunapie anexrpoimrrep (NaCl) ymin i=1+a
Tpunapisr anektposut ( CaCl2) ymin i=1+2a
0-epireH 3aTThIH JUCCOLHUAUSIIaHY 19peKeci
V-nucconnanusyiany 6apbIChIHIA TY31JIT€H HOH CaHblI.
DJIEKTPOJIMT epPiTiHalIepaiH KOJIJIMTaTUBTI KacueTTepi:
ATkaiinay = iIE-Cm
ATkaty = iK-Cm

Pocm= iICMRT
9.7KaHa TakbIpbINTHI OEKITY. 20 muH
10.Ca6aKThl KOPBITHIHABLIAY. 5 MUuH
- OKYIIBbLIAPBIH OUTIM JIeHreliH Oaranay
11.Yiire Tancsipma Oepy. 5 MuH

12. OnebuerTep:

Ka3zak tininge

Heri3ri:

1.ITarcaeB O.K., Cabupoa I'.A., PaxmanoBa I'.C. XUMUS menuuumnansik komtemkiaid 11 kypc
«Emaey ici» xoHe «CTOMATONIOTHS» MaMaHIBIKTapbl CTYIEHTTEpI YIIIH OKY KYypajbl
Ismvkent, 2016, 34-470.




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640ertiy 11 GeTi

JlopicTep KUBIHTBIFBI

2. ITarcaes O.K., llluteibace C.A., ToepebekoBa I'.A. «DHU3UKAIIBIK )KOHE KOJUIOMATTHIK XUMHS.
[emvkenT -2010.

3.Marcaes ©.K., HIuteibaes C.A., [{oypenoexoB K.H., beitopranukanbik (GuU3KOIONATE XUMUSI.
Okyubik. [IemvkenT, 2004.

4. Kaitnay C.K., KynaxanoB K.C. ®usnukanblk KOUIOUATHIK XUMHUs. OKy Kypajibl. AIMaThl,
Camnar, 1999

Kocbimina:

1. ©rembacB b.T. Xumus 2 tom, lsimkent, 2000

Opsic Tidinge

Heri3sri:

1. EBctparoBa K.M., Kynuna H.A., Manaxosa E.E. ®u3uueckas u KoJJIOUIHAS XUMHUS,
M., BII, 1990, c.114-138.

2. PaBuu-lllep6o M.U., HoBukoB B.B. ®usnueckas u koutonguas xumus, M., 2001, c.
77-101.

Kocbimma:

1. Kpacuo K.C., Bopoose H.K., 'omneB .H. u np. ®Pwusnyeckas xumusa. B 2 xkHurax. M.:
Bricmias mkomna. 1995

Ne5 JTapic
1. TakpipbiObI: Bydepi kyiiesaep.
2. Cabak Typi: nopic
3. Carar caHbI: 2 caraT
4.CabakThIH MaKcaTbl: CTyACHTTEepAI Oydepni epiTiHIIIepAiH KacHeTTepiMeH, KypaMbIMEH
TaHBICTBIPY, Oydepiik >xyienepaeri NPOTOMUTHKAIBIK TeNme-TeHAIK opTypii opramapaa pH
TYPaKTBUIBIFBIH caKTayna Heri3 Ooseim Tabbuianel. OpTa pH-HBIH KaTaH aHBIKTaJIFaH MOHI
epiTiHAUIepAl Tanmay, IadWblHAAy, KOJJIaHY JKOHE CaKTay KarFJaiapblHBIH Oipi  OOJIBII
TaObLIAIbI.
5. YiibIMaacThIpy Ke3eHi:
Oxy1butapblH cabakKa KaTbICybIH TEKCEPY. 10 mun
OxkyubLIapabIy cabakka JalbIHABIFBIH TEKCEPY.
Ca0akThIH MaKcaThl.
6. OKyIbLIAPABIH 6TUITeH TAKBIPBIN 00MbIHIIA OLTiMiH Tekcepy. 15MuH
7. KKana cabakrThl TYCiHaipY: 35 MuH
8. lapicTin Te3ucrepi:

Bydepaik epitinaisiep nen KpIIIKbUIIBIH HE CUITIHIH a3 MOJIIEPiH KOCKaH/Ia, COHbIMEH
KaTap CyHbUITKaH/a CYTeK MOHAPbIHBIH KOHIICH TPAIUSCHI ©3repPMENTIH epiTiHAIIEPIl aliTabl.
Bydepaik epitinaiiepain TypJiepi
QJICi3 KBIMIKBLUT MEH OHBIH KyIiTi Heri3 Ty3biHbIH Kocrmackl (CH3COOH+ CH3COONa-areratrst

Oydepmi Kocra)
onci3 Heri3 OeH OHBIH KYIUTi KbIKbUT TY3biHBIH KocmacbiHan (NH4OH +NHA4Cl-amMuakTs
Oydepai Kocra)
QJICI3 KBIMIKBUIAAPABIH KBIIKbLI JkoHe opTa Ty3aapseiabiH (NaHCO3+Na2C03-kapOooHaTTsl
Oydepri Kocra)

eki KeImKeL1 Ty3aapabiH Kocrmackl (NaH2PO4+Na2HPO4-hocdarter Oydepati Kocma)
BydepJik acep mexanusmi.
KYIITI KBIIKBUIABIH H+ MOHAaphl TY3IBIH aHUOHAAPHIMEH OAaiJIaHBICHIN, OJICI3 KBIIIKBLIIBIH
TUCCOIMaNMsUIaHOaiTeIH HA MonekynanapsiH Ty3emi:
H30+ + A- <~ HA + H20




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640erTiy 12 OeTi

JlopicTep KUBIHTBIFBI

An xymrTi Heri3 Kockanaa OH- nonnapel H+ kocwuibin, H20 MosieKynanapbiH Ty3e/i, epiTiHaiae
00C KBIIIKBLT aHKOHIAPhI Tak1a 00Ia bl

OH- + HA <« H20 + A-
KpimkbL1abIK 0ydepaik xkyieaepain pH :

CHA (KbITIKBLT)
pH = pKHA — Ig ------------
Cry3
Heriznik 0ygepaik xyiieaepain pH :
CHeris

pH = 14 — pKueri3 + 1g --------
Cty3
Bydepmni ocepi cakranmateiH pH —ThIH Oenrini Oip HHTEpBal apalibiFbIH Oydepiii acep eTy
alimarsl Jien ataiiMbl3. OHbI MbIHA (POpMYJIAMEH ecenTeyre 0oaabl:
pH=pK+1 wmynmarel pK=-1g Ky

4. Kannbin 0ydep.i kyiiesepi.
Tipi ar3aHbIH KBIIIKBUIABIK — HETi3AiK Oydep jkyheciHe Keieci IKyHenep »KaTaJbl:

OMKapOOHATTHI, TEMOTTIO0MH/I1, OEIOKTHIK 3koHE (pochaTThI.

AnaMHBIH ar3achlHa Oip TOYJIKTE TY3LJIETiH KBIKbULIAPAbl (aCKOpOWH, CYT, CipKe,
MMAPOXKY3IM JKOHE T. 0. KBIIIKBIIAP) HEUTpayIaay YiliH 1Kr KpECTaul TypiHaeri ciiari Hemece 2,5
— 3 menek 1M cinri epitinaici Kaxxker Oonap eni. OraH KapamacTtaH ar3anarbl pH MoHzepi
TypakThl Oojaabl, ce6edi OHNAa KaHHBIH KYIITI Oydepiik xkyienepi opekeT kacaiiabl. bopinen
KyaTTbICBl — TE€MOTJIOOMH J>K9HE OKcuremMoriooun Oydeprepi. OnapAblH CHBIMIBUIBIKTAPHI
OopiHeH xorapel. ExiHmn opeiHga — OukapOonat O0ydepi, 3-mi opeiaga — pocdar 6ydepi. Ocobl
Kepcetinren Oydepiik xyihenep OyQepiik CHBIMIBUILIKTHIH 75 % KamTamachl3 etefi. KaHHBIH
KBIIIKBUIIBIK HET13/IK Tere-TeHAIriHiH KOPCeTKINIH KaHHBIH CIATUTK pe3epsi nen ataiasl. O
CO2 - H mopuman KbICBIMBI cbiHanm OaraHacel OoiibiHIIa 40 MM Oommrapma 100 MM KaH
IIa3MACBIHBIH CiHIPETIH KOMIpPKBIIIKBLI Ma3bIHBIH MJI HEMECE CM° CaHbl. OJeTTe KaHHBIH CLITiIIK
pesepBi 50-65 kenem ik TPOLIEHTI O0Ia bl

KanneiH pH MoHI CIITUTK KaKKa aybITKbICA, OHJIA OHBI aJKaJio3 IS, al KBIIKbUIIBIK
KaKKa aybITKbICa allM103 Jel aTaiabl. AJIKajno3 Ke3iHJe OpraHu3Me KaHHBIH CUITUIIK pe3epBl
keOeiieni. Kanubia pH MoH1 6,9 — nan kem 6osica Hemece 7,6-1aH apThIK 00Jica, afaM eJiel.

9.7Kana TakpIpbINTHI OEKiTY. 20 MuH
10.Ca6aKThl KOPBLITHIHABLIAY. 5 MUH
- OKYIIbLIAPBIH OLTIM JICHreliH Oaranay

11.Yiire Tancsipma Oepy. 5 MUH

12. OnebuerTep:

Kazak tininge

Herisri:

1.ITatcaeB O.K., CabupoBa I'.A., Paxmanopa I'.C. XUMUWS meaurmuansik Koyuiemkain 11 kypc
«EMmpey ici» xoHe «CTOMaTOJOTHsS» MaMaHIBIKTaphl CTYICHTTEpI YIIIH OKY KYpajbl
IIemkent, 2016, 82-886.

2. ITatcaes O.K., lluteibaes C.A., TopedekoBa ['.A. «DU3UKAIBIK )KOHE KOJUTOUATTHIK XUMHSD.
IIemvkenT -2010.

3.ITarcaes ©.K., [lluteibaes C.A., [{oypenbexoB K.H., beliopranukanbik GU3KOITONATH XHMHUSI.
OxkynbIk. [lIsiMkenT, 2004.

4. XKaitnay C.K., KynaxanoB K.C. ®usukanblK KOUIOUATHIK XuMHs. OKy Kypaibl. AIMarsl,
Camnar, 1999




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Ka(l)e,[{pa:CbI 640ertiy 13 OeTi

JlopicTep KUBIHTBIFBI

Kochimma:
1. ©tenbaeB b.T. Xumusg 1 tom, llsmvkent, 2000

Ne6 [Tapic
1. Takbipb1ObI: BHOreHal 3JIeMEHTTEP KIHE 0JIapAbIH 0MOJIOTUSIJIBIK POJIi.
2. Cabaxk Typi: nopic
3. Carar caHbl: 2 caraT
4.CabaKkThbIH MaKcaTbl: CTYACHT OMOreHJI 3JIeMEHTTEPAiH KIacCU(pHUKALUICHIH , ONapblH
KacHeTi )KoHe COMEH Katap S-, P-, d- aJieMeHTTepIiH OHOIOrHsIBIK MAHBI3bI TyPaIbl 01Tyl KaXkeT.
AF3ana KUHAKTAJIBIN, SPTYPIl OMONOTHANBIK KbI3MET aTKapaThiH 3JeMEHTTepli OMoreHii jaemn
aTanmpl.
5. YiibIMaacThIpy Ke3eHi:
OxyublIapblH cabakka KaTbICYbIH TEKCEpY. 10 mun
OxyublIapblH cabakka JaibIHIBIFBIH TEKCEPY.
CabaKTbIH MaKcaThl.
6. OKyLIbLIAPABIH 6TUITeH TAKbIPbIN 00MbIHIIA OLTiMiH Tekcepy. 15MuH
7. /Kana cabakrsl TYCiHAIpY: 35 MmuH
8. lapicTin Te3ucrepi:

Tipi arzamapaa XUMUSAIBIK SIIEMEHTTEPAIH Tapally 3aHABUIBIFBIH 3epTTed OoThIpbIm, A.IL.
BuHorpanoB Tipi ar3anarbl XUMHSJIBIK JIEMEHTTEPIH CaHIBIK MOJIIIEpP] OJapablH PET HOMIpiHE
Kepl Toyenal OONaThIHABIFBIH aTan KepceTTi. AF3a YIIIH 3JeMEHTTEpIiH KETKUIKTI OOyl
epirimTiri MeH OyJaHyblHA, KOMIUIEKC TY3TIIITIFIHE JKOHE TOTBIFY — TOTBIKCHI3IAHY
peaknusuiapelHa Oedimainrimririne OalimaHbicThl Oomanel. Tipl aF3ajgarel MYIIENep MEH
KACYIIaHBIH TY31IyiHE KOHE TIPIIUIIK eTyiHe KaXKeTTi dIeMEHTTepAl OMOreH Il dIeMEeHTTep Ael
araiiMbI3. buorenai anemenTTepi OipHeIne Typre KikTenei:

A) QyHKIMsACH OOWBIHINA:

1) opranorenai anmeMeHTTep, oiapasiH Memmepi 97,4 % (C, H, O, N, P,S)

2) 2MEeKTPOIMTTI AMEMEHTTED, oapasiH Meutepi 99% (Na, K, Ca, Mg, CI)

3) MHKpPODJIEMEHTTEP-TOPMOH 1P, PEPMEHTTEPAIH OMOTOTHUSIIBIK AKTUBTI OPTAJILIKTAPBI

b) Ar3anarel aneMeHTTEpAIH Meiepi OOWbIHIIa OMOTEH/ Il AJIEMEHTTEp OOiHe:
1.Makpoanementrep (OTTEK, CYTEK, KeMIpPTeK, a30T, (ochop, KyKIpT, KajabLMHUHA, MarHui,
HaTpul JKoHE XJI0p); ar3anarsl Memnuiepi 10% — naH »korapbl O0Iaab.

2. Mukpoanementrepaiy (#oa, MbIC, MBIIbSIK, ¢GTOp, OpoM, CTpOHIUM, Oapuii, KOOAJBT)
ar3anarel Memepi 10%-15%.

3. VIbTpaMHKpPOdJIEMEHTTEp — ChIHAIl, alThlH, ypaH, TOpUM, padauil sxoHe T.0. OnapabiH
ar3anarsl Menmepi 15% — naH TemeH.

Tipuiik yiiH MaHbI3bUIBIFBIHA Kapail XMMUSUIBIK 2JIEMEHTTEP/l YII TOIKa Oesesni:

1. Tipurinikke Kaxerti aneMmenTrep. Onmap ajaMm ar3achlHIa YHeMi Oosiansl xoHE (pepMeHTTep,
ropMoOHIap, AopyMenaep Kypamsina kipeni : H, O, Ca, N, K, P, Na, S, Mg, Cl, C, I, Mn, Cu, Co,
Fe, Zn, Mo, V. OnapzpiH >KeTiceymiIiri afaMHbIH KaJbIIIThl 6Mip cypyiH Oy3abl.

2.KockiMina snemenTTep. byt anemMenTTep *kaHyap MeH ajnaM ar3aceiHaa oonaas: Ga, Sb, Sr, Br,
F, B, Be, Li, Si, Sn, Cs, Al, Ba, Cl, As, Rb, Pb, Ra, Bi, Cd, Cr, Ni, Ti, Ag, Th, Hg, V, Se.
OmnapabiH OMOJIOTHSUTBIK MaHBI3BI OCHI YaKbITKA JICHIH TOJBIK 3EPTTEIMETEH.

3.0te a3 oaneMeHTTep. AJaM JKoHE JKaHyap ar3ajapblHaH TaObUTFaH, MOJIIEPI JKOHE
OMOJIOTUSITBIK MaHBI3bI OEITiCi3.

bipak XUMHUSIBIK SJIEMEHTTEpAIH OapibIFbl 1a THICTI MeNIIEpAeH apThIK Oolica HeMece
azalplll KeTce ajgaM ar3achlHa Kepi ocep eTeTiHl aHBIKTanFaH. XUMUSJIBIK 3JIEMEHTTEPIIH
TabWFaTTa Tapajly >KarJaijapblHa djKacajFaH 3eprreyjiep OOHBbIHIIA >KEpAlH MacCachIHbIH




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«Omurycrik Kazakcran EEATNY
MEeIHIIMHA aKadeMusIchl» AK NSTE

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640ertiy 14 Oeri

JlopicTep KUBIHTBIFBI

mamameH 50%-bIH oTTeK, 25%-1aH acTaMblH KpeMHUI Kypaiael. OH ceri3 3IeMeHT — OTTeK,
KpPEMHHUM, aJFOMAHUM, TEMip, KaJbIlUi, KaJdui, HATpUH, MarHui, CyTeK, TUTaH, KOMIPTEK, XJI0p,
docdop, kykipt, azor, mapranen, ¢rop, Oapuit — xep MmaccachlHBIH 99,8%-bIH Kypaca, amn
kanran 0,2%-b1 6apibIK 6acka 3J1IeMeHTTepIiH YIeCciHe THE].

Ar3ajna exi Typii KypamJibl 2JIEKTPOIUT 0omanbl: 1) ki KacymaablK — KaTui KaTHOHIaphI
6oajpl; 2) xKacyia ChIpThIHAAFEl — HATPUN HOHAAaPbI 001aIbl.

Cy - MaHBI3IBl €pITKIII KOHE OJI aJaMHBbIH MyYIIEIEpIHe, YJNajiapblHIa >KOHE
OMOJNIOTHSUTBIK  CYMBIKTHIKTapJa OpKEJKi TapaliFaH, acKa3aH CYWBIFBIHBIH, CUICKEHIIH, KaH
1a3MackiHbiH, TUMQanbH 99,5%- nan 90%-Fa neliHTi apabIFbIH KypanIbl.

MakpoaneMeHTTep — KOMIpTeK, CyTeK, OTTeK, a30T, KYKIpT, (ochop — HOpYBI3IbIH,
HYKJIEUH  KbIIIKbUIIAPBIHBIH ~ JKOHE  ar3aHblH Oacka Jga  OMOJOTHSIIBIK Oencenai
KOCBIJIBICTaPbIHBIH KypaMbIHa Kipeai. Hopyb3aapasiH KypambiHaa kemiprek 51 — 55%, oTTek
22 — 24%, azor 15 — 20%, cyrek 6,5 — 7%, kykipt 0,3 — 2,5%, dbocdop mamamen 0,5%.
Kemiprek, cyTek >KoHE OTTEK KeMipCyJaplblH >KoHE JIMNMIATEpHiH (Mailnap), ain, ¢ocdop,
dbochomunuarepaiy KypambiHaa GocdarTsl Tontap Typinae 6omanel. Ken Menmepae nunuarep
0ac MubIHIa, OaybIpaa, CYTTe, )KOHE KaH CYMBIKTHIFBIHA KOHIIEHTpeHe i. CyleK yInachHIaFbl
dochopabir Herizri menmepi—600 r. On agam ar3aceiHgarbl 0apiblK GochopabiH 85% — bIH
Kypaitapl. @ocdop TICTIH KaTThl YiNajdapblHAa KOHIEHTPJICHEI1 ajl TaOUFaTTa KaJbIMK, XJIO0D,
¢GTOp dJEMEHTTEpIMEH KOCBUIbICTAD TYPIHAE, (TOpamaTuTIep KypaMmblHAA Ke3JIeCETIHIIr
6enrini. Kanbiuil ne HerisiHeH cyiek »KoHe Tic yJnanapblHJa KoHIeHTpieHenl. HaTpuil sxoHe
XJIOp JKacylla apajblK, ajl KaJui jKOHE MarHui jkacylua 1MIHJeri CyMbIKThIKTapja Ke3jecenl.
Hatpuii xxoHe kamuii ¢gTopusl TYpiHIE CYHEK >KoHE Tic yinajapbiHaa 0onaasl. Maruuii ¢pocdar
TYPIHJI€ TICTIH KAaTThI YJIIajJapbiHaa 00Jabl.

9.Kana TakbIpbINTHI OeKiTY. 20 mMuH
10.CabaKThl KOPBLITHIHAbLIAY. 5 MUH
- OKYIIbLIAPBIH OUTIM JIEHreliH Oaranay

11.Yiire Tancsipma Oepy. 5 MUH

12. OnebuerTep:

Ka3zak rininge

Heri3ri:

1.ITarcaeB O.K., Cabupona I".A., PaxmanoBa I'.C. XUMUS menunmHansik komnemkain I kypc
«Empey ici» xone «CTOMATONOTHS» MaMaHIBIKTapbl CTYIEHTTEpI YIIIH OKY KYpajbl
IIemvkent, 2016, 89-106 0.

2. IMarcaes O.K., llluteibaeB C.A., TepeoekoBa ['.A. « DU3UKAIBIK )KOHE KOJUIOUATTHIK XUMHUS).
[emmkenT -2010.

3.ITatcaes ©.K., llluteibaes C.A., JloypenbekoB K.H., belioprannkansik GpU3KOIIOUITH XUMUSL.
Oxkyubik. [IemvMkenT, 2004.

4. XKaitmay C.K., KynaxanoB K.C. ®u3ukanblk KOUIOUATHIK XuMusi. OKy Kypaybl. AJIMaThl,
Camnar, 1999

KochiMina:

1. ©renbaeB B.T. Xumusa 1 tom, [HIemMkent, 2000

Ne7 apic
1. TakbipbiObI: Kemenai KocblibIcTap.
2. Cabak Typi: nopic
3. Carar caHbl: 2 caraT
4.CabaKThIH MAKCATBI: CTYJCHT KEIICHI KOCBUIbICTAPbIH KYPBUIBICHIH, XUMHUSJIBIK KaCHETIH
OlTyl Kaxer.
5. YilbIMIaCTBIPY Ke3eHi:




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 6406ertiy 15 OeTi

JlopicTep KUBIHTBIFBI

OkyubLIapbIH cabakka KaThICYbIH TEKCEPY. 10 mun
OkymuibLIapabiH cabaKka TabIHABIFBIH TEKCEPY.

CabaKTbIH MaKCaThl.

6. OKyIbLIAPABIH 6TIITeH TAKBIPbIN 00MbIHIIA OLTiMiH Tekcepy. 15MuH
7. Kana cabakThbl TYCiHAIpY: 35 MuH
8. lopicTiH Te3ucTepi:

Kemenai KocblIbicTap €n KpUCTaJAbIK KYie e, epireH Ke3ae e KypamblHia OlpHerie
TUTaH] TOOBIMEH OallIaHBICKAH OpPTAaJbIK aTOMHAH TYPAaThIH, KOMIUIEKCTI MOH JIeN aTajaThIH
KYPBUIBIM TY3€TiH KYPJEIi XUMUSIIBIK KOCBUIBICTAP bl A Ta Ibl.

Maicaisl: Ka[Fe(CN)e], [Cu(NH3)4]Cl2, K[Cr(SO4)2], Nas[Co(CN)s]

Kemenni KocbUIBICTapABIH KYPBUIBICHI MEH KacueTTepin A.BepHep YChIHFaH KOOPAWHALUSIIBIK
TEOPHSICHI )KAKChI TYCIHIIpenl. by TeopusHbIH HErisri Karujaaapsl:

1. Kemenni KoceliblcTapiarbl 0acTbl OpbIH KOMIUIECK TY3YILIiHIH YieciHe Tuenl. Kommiekc
TY3y1Ii Ke0lHece OH 3apsaTajFraH METaJlJl HOHIapbl 0O0JIa kI,

2. Kommiekc Ty3yuIiHiH MaHalblHa Tepic 3apsATalfaH aHUOHIAp HEMece JJIEKTPOHEHTpal
MoOJIeKyIajap — JIMranjaagap OpHaiacaibl.

3. Kommnekce Ty3ylIiHiH MaHailblHa OpHAllaCKaH HEMece KOOpHAHALMSIIAHFaH JHUTaHIalapablH
CaHbl KOMILJIEKC TY3YILU1HIH KOOPAUHALUSAIBIK CaHbl JI€Tl aTajlabl.

4. Komriekc Ty3yIli MeH JIMragaanap KOMIUIEKC KOCBUIBICBIHBIH 1K1 c()epachlH TY3€1l.

5. Imki cdepara cumaii KajaraH HOHAAP KOMILIEKC KOCBUIBICHIH CHIPTKBI C(hepachiH Ty3e/li.

KypaMmbiHIa KOMIJIEKC KaTHOHBI 0ap KOCBUIBICTBIH CHCTEMATHKAJBIK aTTapblH Keneci
JKOJIMEH aTaimbi3. ImKi cdepana nurangazap TypiHAEC DJICKTPOHEHTpana MoJeKyanap Oolca,
oJIapJbIH aTTapblH e3repicci3 araibl, Mbicaibl, CsHe-0eH300, CoHsa-3THNCH, N2H4- ruapasun.
KeiiGip snekTpoHeiTpan MoNeKyladaplablH JUTaHAaTapAbIH JOCTYPJl KaJIbIITACKAH AaThl
OolibiHIIA ataiinpl, mMeicasbl HoO-akBa, NHsz-ammub, NO-mutposun, CO-kapbonun, CS —
tuokapoonuis. Erep nuranmamapaplH caHbl OipHemiey OoJica, OJapAblH CaHBIH TPEK TUTIHIE
Kepceteni: 2-au, 3-tpu, 4-TeTpa, S-menTa, 6-rekca, 7-renta, §-oKTa.

Ks[Fe(CN)e] - xammii rexcanmanodeppatsr (II)
[Cu(NH3)4]Cl2 — Terpaammunmsic (I1) xmopumi

K[Cr(SOs4)2] - xamuii mucymnsdatoxpomarsr (I1T)
Nas[Co(CN)s] — HaTpuii rekcannanokodambTatsl (111)
[Cu(H20)4]SO4 - H20 — terpaaksa mbic (I1) cyabdaT ruapatsr
Naz[Co(NO2)s] — Hatpwmii rekcanuTpuTkobanbrathl (111)

Kasipri ke3kapac  OoOibIHIIA, KELIEHAl KOChUIBICTap IMIKI  ’K9He  CBIPTKbI
KOOPAMHANMSJIBIK cpepasan Typaabl.

Kommiiekc  KOCBITIBICTapABIH ~ CBHIPTKBI  JKOHE 1MKI  cdepanapblHBIH  apachblHAAFbl
OaiimaHpicTap MOHIBIK OONFaHABIKTAH CYFa EpITKEHJE ONlap TOJIBIKTall KOMIUIEKC HMOHBI MEH
KapamaibIM ChIPTKbI CepaHbIH HOHAAPBIHA bIABIPANIBL.

[Ag(NH3)2]Cl— [Ag(NHa3)2]* + CI

K[Ag(CN)2] — K* + [Ag(CN)2]
Ty3inreH KOMIUJIEKCTI MOHAAp ©T€ a3 MeJIIepAe ©3[epiHIH KypaMblHAa KIpETiH OeieKTepre
(monmapra, MoJIeKyJiajJapra) bIAbIPANIbI.

[Ag(NH3)2]" <> Ag* + 2NH3

[Ag(CN)2] « Ag* + 2CN-

KommuiekcTi MOHOApibIH JIUCCOLMALMACKL a3 MeJIepAe KYPETiH KalThIMIbl Mpoliecc
OOJFaHIIBIKTAaH OJIapFa Maccajap 9cepiecy 3aHbIH KOJJaHyFa 00maibl )KoHe Yepic CaH KaFbIHaH
JUCCOIMAIINS KOHCTAHTACHI apPKbIJIbl aHBIKTANIabI:

K:-= ([Ag*]-[NH3]?)/[Ag(NHs)2]* =6,8:108 TYpaKChI3




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640erTiy 16 OeTi

JlopicTep KUBIHTBIFBI

K.s = ([Ag*][CN]9/[Ag(CN)2] =1,0-10* TYPaKThI
KenripiJireH KOMIUIEKC HOHIAPBIHBIH AMCCOLUALMIIAHY KOHCTAHTAJIAPbIH TYPAKCHI3ABIK
koHcTaHTachl Krs. gmen  ataiisl. TypakchI3IbIK KOHCTaHTAJApBIHBIH CaHABIK MOHAEPI
KOMIUIEKCTI HOHAApAbIH TYPaKThUIBIFBIH HEMece OepiKTiriH Kkepcereni. HerypibiM TypaKChI3IbIK
KOHCTAHTAChIHBIH MOHI Kilnl 6oJica, COFYpJIbIM €piTIHAIErT MOHAAp KOHIEHTPALUACHI a3bIpak,
SFHU KOMILJIEKCTI MOH TypakTbl. K, malijanaHbll, KOMIUIEKCTI KOCBUIBICTBIH apachIHIarbl
peakiys Kail OarbITTa )KYPETIHIH aHBIKTayFa 00J1abl.

9.7Kana TakpIpbINTHI OEKiTY. 20 muH

10.Ca6aKTbl KOPLITHIHABLIAY. 5 MuH
- OKYIIBUIAP/BIH OUTIM JIeHreliH Oaranay

11.Yiire Tancsipma Oepy. 5 MUH

12. 9neduerTep:

Ka3zak tininge

Heri3ri:

1.ITatcaeB O.K., Cabupona I'.A., Paxmanosa ['.C. XUMUS meaumnmuansik xomemkain 11 kypc
«EMmpey ici» xoHe «CTOMaTOJOTHs» MaMaHIBIKTaphl CTYICHTTEpI YIIIH OKY KYpasbl
Iemvkent, 2016, 106-117 6.

2. ITarcaes O.K., llluteibace C.A., TopedekoBa I'.A. «DU3UKAIIBIK )KOHE KOJUTOMATTHIK XUMHS.
IemvkenT -2010.

3.Narcaes ©.K., Hlutsibaes C.A., [loypen6exos K.H., beitopranukanblk ¢Gpu3KOMIONATH XUMUSL.
Okyubik. [IemvkenT, 2004.

4. Kaitnay C.K., Kynaxano K.C. ®u3ukanblKk KOJUIOUATHIK XuMusl. OKy Kypaibl. AJIMarthbl,
Camnar, 1999

Kochimma:

1. ©renbaeB B.T. Xumus 1 tom, [lIemMkent, 2000

Ne8 /Tapic
1. TakpIpbiObl: TOTBHIFY-TOTHIKCHI3IAHY PeAKIHATAPDI.
2. Cabaxk Typi: gopic
3. Carar canbl: 2 caraT
4.CabaKThIH MaKcaThl: CTYACHT OWOJIOTUSIIBIK YAEpICTeple OTETIH TOTHIFY- TOTHIKCHI3AAHY
YIepicTepiH axbIpaTa OuTyl KEpeK J>KOHE TOTBIFY-TOTHIKCHI3[IaHy PEAKIHUIAPBIH TEHECTIPY
oNiCTEpIH KOJAaHa OLIyl KaXeT.
5. YiibIMaacThIpy Ke3eHi:
OxymbLIapabiy cabakka KaThICYBIH TEKCEPY. 10 mun
OxymibLIapabiH cabakka JailbIHIBIFBIH TEKCEPY.
CabakThIH MaKcaThl.
6. OKyIbLIAPABIH 6TUITeH TAKBIPHIN 00MbIHIIA OLTiMiH Tekcepy. 15MuH
7. Kana cabakThbl TYCiHAIpY: 35 MuH
8. lapicTin Te3ucrepi:

ToTbIFy Jopekeci MOJIEKYJIa1aFbl aTOMHBIH MaHBI3 bl CUIIATTaMachl OOJIBIN Kejeni. benrii
KOCBUIBICTaFbl 3JIEMEHTTIH TOTBIFY Aopexeci — OyJl OChl KOCBIJIBICTAFBI AJIEMEHT aTOMBIHBIH
IIapTThl HeMece HaKThl 3apsiabl. VOHIBIK OailaHbIChl 0ap KOCBUIBICTAFbI AJIEMEHTTIH TOTBIFY
JOpeKecl MOHHBIH HAKTHI 3apsiibiHa TeH. MbIcabl,

Na* CI' marpumitnin Toreiry mopexeci +1

XJIOPABIH TOTHIFY apexeci -1

Ca*? F;  KaJbLMHAIH TOTBIFY qapexkeci +2




«OHTycTik Ka3zakcran y "‘; AO «HOxHo-Ka3zaxcraHckas

MEeIHIIMHA aKadeMusIchl» AK WESUZE MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640ertiy 17 OeTi

JlopicTep KUBIHTBIFBI

DTOpABIH TOTHIFY Jopexeci -1
Mg*?O2 marHuiinig TOTBIFY Aopekeci +2
OTTETiHIH TOTBIFY JAopexeci -2
KoBanenTti momocciz OainmaHbichl 0ap KOChUIbICTapAa (Kad 3aTTapAblH MOJIEKYJIaChIHIA)
SIIEMEHTTEP/IH TOTBIFY Hopeskeci Hombre TeH. Meicansr, H2?, Cl20 , 020, F°
TypakTel TOTBIFY 19pekeci 6ap 3IEeMEHTTED
DJIeMeHTTep ToTeIry nopexeci
A) cintim metannap (Li, Na, K, Rb, Cs, Fr) +1

b) II ronteix snementrepi (Hg 6acka): Be, Mg, Ca, | +2
Sr, Ba, Ra, Zn, Cd

B) Amomunnmii Al +3

C) @Top F -1
Moutekynanap, aTtomMaap HeMece HOHIAp OJJIEKTPOHIApAbl KaObUAANl alaThlH XHMHSIIBIK
yaepictepai - TOTBIKCHI3NAHY jen artaiasl. MoJjekynanrap, aroMaap HeMece HOHaAp

UIEKTPOHJAPbl Oemin OepeTiH XMMMSUIBIK YAEepicTepll - TOTBIFY Jel aTailibl. DJIeKTPOHAbI
KOCBIIT aJaThlH 3aTThl TOTBHIKTBIPFBINI €N aTaiIbl. ODJIEKTPOHIBI OepeTiH  3aTThl
TOTBIKCHI3AAHABIPFBINI Jen aTaiipl. Ke3 KelreH TOTBIFY-TOTHIKCHI3aH IbIPy PeaKIUsIapbIH/Ia
aToMJapAblH Oipeyi 3JIGKTPOHIbI Oepeli A€ TOTHIKCHIZAAHABIPFBINI aTajajbl, OJap/IblH
Oackachl KaOBLIIAMIBI J1a, TOTBIKTBHIPFBIM Oojaapl. KaObuimaraH SJEKTPOHIAPABIH CaHbI
opKaIliaH ja OepuireHep/iH CaHblHA TeH. MbIcaibl, cyTekTiH 1 atrombl H mMeH xuopabiy |
atombIHbIH CI opekerrecyinen HCI KocbuibICH TYy31I€A1.

2H* (l€) + 2CI(17e) = 2HCI

XJOpIbIH aTOMBbl SIAPOCHIHBIH KyaTTbl 3apsAbIHBIH €CeOIHEH CYTEKTIH JJIEKTPOHBIH ©31HIH
opbutamine TapThinl anmaael na Oip Tepic 3apsaka (Cl) wmemenemi. Ocbl TyCcTa CyTeK
AIIEKTPOHBIHBIH €ce01HEeH OJ ©31H1H 3JEKTPOHABIK KaybI3bIH TOJNTBHIPFAH CUSKTHI O0aabl. JeMek,
XJIOPABIH TOTBIKCHI3ZAaHy YHAepicl Kypenl. XJIop 31 TOTBIKCHI3JAaHA KEJIl, CYTeK aTOMBIH
TOTBIKTBIPA/Ibl, SFHU TOTBIKTBIPFBIII POTIHIE

Cl’+&—CI

CI® —TOTBIKTBIPFBILI (YAEPIC TOTHIKCHI3AAHIBIPY).

XJOp AaTOMBIHBIH KaybI3blH TOTBIKCBHI3JAHJIBIPFaH, CYTEKTIH JJIEKTPOHBI OJ Ja ©3iHiH
OeiitapanThIFbiH Oy3aabl. OJ1 3JIEKTPOH Bl TeOY eceOiHEH OH 3apsaTaliajibl.

H® —& — H*, H® —TOTBIKCBI3aHABIPFBIII (TOTBIFY yaEpici).

bepuiren mnpouecreri cyTrek aTOMbl TOTBIKCBI3JAHABIPFBIN Oojanbl (01 XJOp aTOMBIH
TOTBIKCBI3/1aHIbIPa/ibl) OChI TYCTA ©31 TOTBIFabI.

Tombr2y-momuiKCoi30aHy peaKyuaIapvli JHeikmey .

BapiblK TOTBIFY-TOTBIKCBI3AAHABIPY PEAKLUSATIAPBIH YIII TUIIKE OeJiesi:

1. Monexynaapanwik. byn TUIIKe epTepeKTe KapacThIPbUIFaH peakLMsuIapIblH 0opi jkaTalbl,
SFHU COHJAM peaxkuusiiap, ojapAarbl TOTBIKTBIPFBII Ta, TOTBIKCBHI3AAHABIPFBIINI Ta QPTYpPIl
3aTTap/blH KypamblHaa 00ajbl.

2. Moaekynaiwminixk —  peakUUsSHbIH  MyHAall  TUIMIHJETI, TOTBIKTBIPFBIII  Ta,
TOTBIKCBI3IaH IBIPFBIIII Ta O1p 3aTTa KE3/1eCe/Ii:
2NaNO3 — 2NaNO2 + O2
N* +28 — N*3 2 TOTBIKTBIPFBILI

2072 -48 — O 1 TOTBIKCHI3IaH I PFBILI
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JlopicTep KUBIHTBIFBI

3. Jucnponopuyusanay (03i momui2y - 63i momulKcoi30any) — 0ip dJIEMEHTTIH 631 Oip Me3erTe
opi Oepeni, opi KOCHIN ajajbl, SFHU TOTBIKTBIPFBINITHIH J1a, TOTBIKCHI3IAH/IBIPFBIIITHIH J1a
POJIIH/IE IIBIFaIbI:
4KCIO3 — 3KCIO4 + KC1

CI* -2& — CI*7 3

CI* +68 — CI 1
Peakyuanviy scypin omy cunamoviHa Opmanbll, bIKNAbl .
TOTBIFY-TOTBIKCBI3IaHY PeaKIUsIAPhl OPTYPIIl opTanapaa xxype anaasl. Oprara Tayenaiigikre Oip
KOHE COJI 3aTTHIH JKYPIIl ©TY PEaKIUSCHIHBIH CUIIATHI ©3repelli KOHE aNbIHFAaH MOHFA COMKeC
Gosmy peni esrepeni. Mpicanbl, Kemuksuiasl (pH<7) opramarsl MnOs monsl Mn*?-re  neiiin
TOTBIKCBI3IaHaIbI, al Mn*? - Tyccis; Belitapantsl opragarsl (pH=7) MnO4 nonst Mn*4-re neiiin
TOTBIKCHI3aHaAbl, an MnO2 — xoHpIp Tycti; Cinrinik opragarsl (pH>7) MnOs™ uonsl Mn*®
WOHBIHA JEiiH TOTHIKCHI3AaHa bl MnO?% 4 — )KachLL.
OpTypii oprasnapaarel HaTpuid cyibdutiMeH KMnO4 TOTBIKCBI3IaHY peaKIUAChIH Ka3a/bl.
2KMnO4+5NazS0O3+3H2S04 — 2MnSO4 + K2SO4 + 5NazS0O4 + 3H20
TOTBIKTHIPFBIII Mn*’ +58 — Mn*
2KMnO4 + 3NazS0O3 + H2O — 2MnQO; + 3Na2S04 + 2KOH
TOTBIKTHIPFBIII Mn*’ +3& — Mn**
2KMnOj4 + NazSO3 + 2KOH — 2K>2MnOg4 + NaxSO4 + H20
TOTBIKTHIPFBIII Mn*’ +8 — Mn*®
Tenmeynen KopiHETIHI COJI, KBILIKBUIABIK OPTAJarbl €H YJKeH Mn'’ TOTBIKTBIpYFa KaOiTeTTi.
Mynparel Mn*’ Gec »1eKTpoHIBl KOCBII anyFa Kabinerti. Epitinginin pH ecyine opaii, srHu
OelTapanThl >KOHE OJAaH opi CiNTiNAI opTara aybickaH Keszie, Mn'’ TOTBIKTHIpYWIBI KabineTi
teMeHzeiai. On OeifiTapanTsl OpTaga YII 3JIEKTPOHABI, ajl CUITLI opTaja TeK Oip 3JIEKTPOHIBI
KOCa/ibl.

9.7Kana TakpIpbINTHI OEKiTYy. 20 muH
10.CabaKThl KOPBITHIHAbLIAY. 5 MUH
- OKYIIBLIAP/BIH OUTIM JIeHreliH Oaranay

11.Yiire tanceipma Gepy. 5 MuH

12. OnebuerTep:

Kazak tininge

Kazak rininge

Heri3ri:

1.ITatcaeB O.K., CabupoBa I'.A., Paxmanosa I'.C. XUMUS meaunuuansik koemk i 11 kypc
«Emaey ici» xoHe «CTOMATONIOTHs» MaMaHIBIKTapbl CTYIEHTTEpI YIIIH OKY KYypajbl
[evkenT, 2016, 114-125 0.

2. ITatcaes ©.K., lluteibaer C.A., TopedekoBa I'.A. «DHU3UKAIBIK )KOHE KOJUTOUATTHIK XUMHS.
[emmkenT -2010.

3.ITarcaes ©.K., [lluteidbaes C.A., JoypenbekoB K.H., beliopranukaibik (U3KOIITOMATHI XHMHUS.
Okyubik. [IemvkenT, 2004.

4. Kaitnay C.K., KynaxanoB K.C. ®usukanblk KOJIOUATHIK XUMUd. OKy Kypajibl. AMaThl,
Camnar, 1999

Kochimma:

1. ©tenbaeB b.T. Xumusg 1 tom, llIsmvkent, 2000
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Ne9 Jlopic
1. TakbIpbIOBI: DJIEKTPOATHIK MOTEHIHAI. MeIMIMHAIBIK IPAKTHKAAA NOTEHIUOMETPHS.
2. Cabak Typi: nopic
3. Carar caHbl: 2 caraT
4.CabaKkThIH MaKcaThl: aHATU3/IH aHa SMICTEPIH Mrepyre >KoHe 3JIEKTPOITHIK MOTEHIIHAI
apKblIbl 3aTThIH KacHeTiH OoJpkayFa MYMKIHZIK OepeTiH epiTiHAIHIH 3JIeKTPOTKI3TIIITIK
KACUETIHIH TEOPUSJIBIK HETi3AEpIMEH CTYIEHTTEpPAl TaHBICTBIPY. TOTBIFY-TOTBIKCHI3AAHY
peakiusIapel azaM ar3achlH/a OHE jKaH-KaHyapiapJa >KYpPETIH 3aT ajiMacy MpoLecTepiHae
KOHE DOHEeprus alHalbIMBIHAA MAaHBI3Ibl KbI3MET aTKapaibl. TOTHIFY-TOTBIKCHI3AAHY
peakiusiiapsl aHAO0O0JIM3M JKOHE KaTaboJM3M MpOIEeCTepiHiH KaTapblHAa epeKIile OpbIH asafibl,
OipaK oJapAbIH Tipl ar3a YIIIH MaHBI3JAbICHI SHEPrus IIbIFapyblHIA. AF3aJarbl TaraMJIbIK
3aTTapAblH  JUCCUMWIALMACHIHBIH ~ HEri3ri Ke3eHJEepiH KapacTblpy OapbIChIHIA —ar3aHbl
SHEPrusiIMeH KamTaMmachi3 eTyniH 99% oHmarbl TOTHIFY-TOTBHIKCHI3ZaHy MPOIECTEPIHIH YIIeCiHe
TUETIH1 Ol OOIBL
5. YiibIMaacTeIpy Ke3eHi:
OxymblIapblH cabakka KaTbICYbIH TEKCEpYy. 10 mun
OKymblIapblH cabakka JalbIHBIFBIH TEKCEPY.
CabaKTbIH MaKcaThl.
6. OKyLWIbLIAPABIH O6TUITeH TAKbIPbIN 00MbIHIIA OLTiMiH Tekcepy. 15MuH
7. Kana cabakThbl TYCiHAIpY: 35 MuH
8. lopicTin Te3ucTepi:

DJIeKTPOATTHI TPOIecTep Jen — epiTKimTep MeH OalikpIMajgarbl 1-mmi TeKTi
OTKI3TIMTIKTCH AalbIHIAIFaH J3JIEKTpoJATapAa OOJNIATBIH XUMHUSUIBIK KYOBUIBICTBI aiiTaabl. by
MIPOIIECTI eKire Gemneni:

1. TloTeHuman albIPMAIIBUIBIFBIHBIH Maiia 00Ny JKOHE TallbBAaHHKAJBIK DJIEMEHTTET DJICKTP
TOTBI.

2. EpitkimTepneri OamkbIMa apKbUIBl TYPAaKTBl 3JEKTP TOTBl OTKEHAE KYPETIH XHUMMSIBIK
IIPOLIECC HEMECE 3JIEKTPOJIN3 KYOBLIBICH KONTEreH XUMUsIBIK peakuusuiap TTP-Ha sxatansl.
Msicansl: Zn miactukacklH CuSOgs epiTkimTepiHe OaTbIpFaHla peakuus HOTHXKeciHAe ZN
ToThIFabl Cu?* HOHBI TOTBHIKCHI3IAHATBL.

CraHnapTThl TOTHIFY-TOTBIKCBI3JAHY JKYNTapbIHBbIH IOTEHIMAIIAP AalbIPbIMbl PEAKIMSIHBIH
anekTp Kosraymbl KymnH (OKK) tyasipagsl. Erep OKK ox monmi kepcerce (OKK>0), onna
peaxuus xxypeni, erep KK tepic monai kepcerce (OKK<0), onaa peakius xypMeiai.

OpOip SIEKTPOATHIK IMOTEHIMAT METal TaOMFAThIHA, OHBIH EPITIHAIIErT HMOHIAPBIHBIH
KOHIIEHTpalMachlHa XKOHE TeMIIepaTypachlHa TOyesil. DJIEKTPOATHIK MOTEHIMaJl COHBIMEH KaTap
CyHeKk OYJIIBIK eTTepiHIH KO3FalbIChl, *KYPEK KbICKApybl, KJETKaJapAblH KO3Yybl >KOHE T.0.
IpoLecTepAe XUMUSJIBIK SHEPTUSHBIH JIEKTPIIK 3HEprusFa oTyi Ke3inje naiaa 6onaasl. Tene-
TEH/IK KOHCTAaHTaChl TYPaKThl TEMIIEpaTypaga e3repMeiTiH mama OOJFaHAbIKTaH 3JIEKTPOATHIH
AIIEKTPOXUMHUSUIBIK TAOMFAThIH CUIIATTAl/IbI J]a IamMa TypakThl 0osaabl. OHbI (° aemn Genriienl.

byn tenney HepHer Tenaeyi nen aranaabl.

-0 RT
(PMe+n/Me_ ¢ Me+n/Me + AE In [Meﬂ

DNEeKTPOATHIK MOTEHIHaN () METal TaAOMFAThIHA, ePITIHAI KOHI[EHTPALUAChIHA OaiIaHBICTHI.
Tenmeyne ¢° metwMe — CTAHAAPTTHI DIEKTPOATHIK IMOTEHIHMAN, O KOHIIEHTPALMACHI 1MOJIB/I
METaJT TY3bl EpiTiHIICiHEe OaTBIPBIIFAH METAJJIbIK JJICKTPOATHIK MOTCHIIMAIBIH KOPCETEI.
R=8,31x/monsK, T=298K, n — MerajaslH TOTBIFy Aopexkeci, [Me+n]- mMeTamn HWOHBIHBIH
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KoHleHTparusicel. F-®apaneit canbl, 96500Kn/m. Tenaeyneri TypakThl MOHAEpPIiI OpPHBIHA
KOlCaK:

0 _ .0 0,059
Me+n/Me P Me+n/Me + N In [Me”]

DJIEKTPOATAP e e3apa KaHACATHIH, JIEKTPOTKI3TIIITIKTEPl SPTYPIIi 3aTTapaH TYpaThIH
ANIEKTPOXUMHUSUIBIK JKYHeH1 aiiTaibl. MbIcabl, 3JIEKTPOJIUT EPITIHAICIMEH KaHaCaThIH JJIEKTPOH -
OTKI3rim (pa3anbel (MeTaJUT HEMECe KapThlIai ©TKI3rim) amyra Oomazsl. DJeKTpoATap 3 Typre
Oemineni: 1) OipiHIII peTTi, TeK KaTHOHFA KATHICTHI KaWTBIMABI, 2) €KIHII PeTTi, aHMOHFa J1a
KaTHOHFa /12 KaTBICTBl KAUTBIM/BI, 3) TOTHIFY-TOTBIKCBI3IaHY.

O3 TY3JapbhIHBIH  epiTiHAICiHE OaThIpbUIFaH MeTaJl  JJIeKTPOATApbIHAAa  MeTajll
KaTHOHBIHBIH EPITIHIIre 6Tyl HEMece Kapama-Kapchl TYHOanmaHy yaepici ®ypemi, OyJ aIeKTpos
KocburaH Ti30ek OKK TanOacbiHa Toyenni. byn asnekTpoATap KaTHOHFa KaHTBIMIBI XKOHE
O1piHIII PETTI JIEKTPOATAp JEM aTajblHa/Abl, OYFaH CyTeK 3JEKTPOAbI Ja >kaTajbl. ExiHIIN peTTi
UIEKTPOATAp — HAIlap €pUTIH Ty30€H KanTajFaH MeTa/ul IUIACTUHKACHI, COJl TY3 EpUTIH
AHUOHHAH TYPATBIH TY3JIbIH €pITiHAICI OaThIpblIFaH 3ekTpoaTap (Mbicanbl, Ag + AgCl + KCl),
MyHAall Typaeri snekTpoarap kaTtuoH (Agt) skoHe aHuoH (Cl-) koHueHTparusaapbiHa
KaUTBIM/IbI.

IMoTeHuMOMeTpHUs 1N 3epTTEYNiH (PU3MKAIBIK-XUMUSIIBIK 9/IiCTepiHiH OipiH alTaabl, Oy
ONICTIH HETI31H/A€ WHAMKATOPJBIK AJIEKTPOJ IMEH CajJbICThIPY 3JIEKTPOJAbIHAH KYpPacThIPbUIFaH
TI30€KTIH AJEKTPKO3Fayllbl KYIIIH ejmey YIiH KaxeT. WHAUKATOpPJABIK 3J1eKTPoj
MOTEHIMAbl epITIHAIEr] 3epPTTEJIeTIH MOH aKTUBTUIIrHE (KOHLEHTpaluschiHa) OaillaHBICThI
OOJIFaHJIBIKTaH 3JICKTPKO3FAyYIIbl KYIITI ©JIIIeYy apKbLJIbl COMKECTIK HOHAP MOJIIICPIH aHbIKTayFa
MYMKIHJIIK Oepei.

IoTeHUMOMEeTPUSIIIBIK THUTPJIEY el MOTEHIIMOMETPIIK TUTpPJIEY KUCBIKTaphl OOMBIHINIA
epireH 3aTThIH MOJIIIEPiH HEMece KOHIIEHTPAUsACHIH aHBIKTAY O/1ICiH alTabl.

OJeTTe KbIIIKBIIIBIK — HET13/1IK MOTEHIIMOMETPIIIK TUTpJIEY 9/icl KEHIHEH KOJIJaHbLIaIbI.
Bbyn onic OMONOTHSIIBIK CYMBIKTapAaFbl KbIIIKBUIABIK-HET13I1K Tele-TeHIKTi, TOMbIpaK Kypambl
MEH OHBIH KBIIIKBUIIBIFBIH, (apMmanusaga 6apoutypaTtrapiasl, GeHo, aJKaJlouaTapAbl aHBIKTAY
YLIIH naiaanaseliaasl. by oqicTe MHAMKATOPIIBI JEKTPOA PETIH/AE HIBIHBI HEMECe XUHTHIPOH
UEKTPOJbl, aJl CaJBICTBIPMAbl JJIEKTPOATAp PETIHAE KaJOMelIb HEMECe XJIOp KyMic
3JIEKTPOATAPbI KOJJIAHbIJIA IbI.

9.7Kana TakpIpbINTHI OEKiTY. 20 MuH

10.Ca6aKThl KOPBITHIHABLIAY. 5 MUH
- OKYyIIbUIAp/bIH OLIiM JIeHIeiiH Oaranay

11.Yiire Tanceipma oepy. 5 MuUH

12. OnebuerTep:

Ka3zak tininge

Herisri:

1.ITatcaeB O.K., CabupoBa I'.A., PaxmanoBa I'.C. XUMUWS meaurmuansik Koyuiemkain 11 kypc
«EMmpey ici» xoHe «CTOMaTONIOTHsS» MaMaHIBIKTaphl CTYIEHTTEpPl YIIIH OKY KYpajbl
IIemvkent, 2016, 126-134 6.

2. ITarcaes O.K., lluteibaes C.A., TopedekoBa ['.A. «DU3UKAIBIK )KOHE KOJUTOUATTHIK XUMHUSD.
[emmkenT -2010.

3.Marcaes ©.K., HIuteibaes C.A., [{oypenoexoB K.H., beitopranukanbik (GuU3KOIONATH XUMUSI.
Oxkyubik. [IemMkenT, 2004.

4. Kaitnay C.K., KynaxanoB K.C. ®usukansik KomwiouATeIK xuMus. OKy Kypausiel. AlMarTsl,
Camnar, 1999

KocbhiMina:
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1. ©tenbaes b.T. Xumusg 2 tom, IlsiMkent, 2000

Opsblic Tininge

Heri3sri:

1. EBctparoBa K.M., Kynuna H.A., ManaxoBa E.E. ®u3uueckas u KOJJIOUIHAS XUMHS,
M., B, 1990, c.114-138.

2. PaBuu-Illep6o M.1., HoBukoB B.B. ®usnueckas u xonmouanas xumusi, M., 2001, c.
77-101.

Kocbimina:

2. KpacuoB K.C., BopoorseB H.K., T'oqnes U.H. u np. ®Pusnueckas xumus. B 2 xaurax. M.:
Bricmias mkomna. 1995

NelO Jlapic
1. TakpipbiObI: BeTTiK KYOBLIABICTApP. ATCOPOIUA.
2. Cabaxk Typi: gopic
3. Carar canbl: 2 caraT
4.CabakTpiH  MakcaTbl: CryaeHTTepai OeTTIK  KYObUIBICTApABIH  (PU3UKO-XUMUSIIBIK
3aHJBUTBIKTAPBIMEH JKOHE XPOMOTOTpa(USHBIH aHalN3 TEOPUACHIMEH, TYPJEPIMEH KOHE
ONiCTEPIMEH TAHBICTHIPY.
5. YiibIMaacThIpy Ke3eHi:
OxyubuIapabIH cabakka KaThICYBIH TEKCEPY. 10 mun
OxyuibLTapabiH cabakka JailbIHIBIFBIH TEKCEPY.
Ca0akTbIH MaKcaThl.
6. OKymbLIapABbIH 6TUIreH TAKBIPbIN 00lbIHIIA OiiMiH Tekcepy. 15MuH
7. Kana cabakThbl TYCiHAIpY: 35 MuH
8. lopicTiH Te3ucTepi:

BerTik KyOblabIcTapFa (da3anapabiH 0emiHy KadaTbiHIa OaliKamaThIH KYOBUIBICTAp KOHE
Oeniny KaOaThIHAA TiKeNeW OpHAJACKaH CYHBIK JOHE KATThl 3aTTap MOJIEKYJIaJapbIHbIH
epeKIIeNiKTepl jkaTaabl. BHONOTMSIIBIK KyphlbIMaap OeTTik KabaT apKbUIbl OeNHIeH KeM
nereHne eki (azalaH TYpaTbiH T'eTeporeHil kyienep. Kemreren ¢Gu3moNOrHsUIBIK yaepicTep
(TBIHBIC ATy, ac KOPBITY AKCKpEIHs koHe T.0.) OnoMmeMOpaHaHbIH OCTIHAE ©TE1, OJap/ bl TYCiHY
YUIiH O€TTIK KyOBLIBICTAPABIH HETI3T1 3aHABIIIBIKTAPBIH O1TyiMi3 Kepek.

BerTik kepiny

c=(d—G)PT
ds

Epicen 3am epimxiwmiy Oemmik Kepinyin meomenoemeoi (CGepm<oo). Omnoaili sammap
oemmix akmusmi 0den amanaowl (bA3). Epicen sammap epimkiwimiy (Gepm>00) 6emmik Kepinyin
arcozapviiamaovl. Mynoati 3ammapoer bemmik-axmuemi emec (BAE3) oen amaiiovr. Cyra
kaparanna bAE3 3atrap xymTi anekTponutrep (KbIMIKBIIIAP, HETi3Aep, Ty3[ap) >KoHE KYIITI
MOJISIPJIBI OPraHUKAIBIK KOCBUIBICTAp (TJIMIIEPHH, AMUHKBIIIKBLUIAAPHI T.0.) )KaTa bl

Bertik akTusTi 3arTap (BA3) nen cyaa epirenne oHbIH OETTIK KepilyiH TOMEHJIETETIH
3arTapiapl aWTamblz. OmapAblH MoJeKynajgapbl TUGUIbAl, SFHU Kypambl Oipied MOJspibl
tontapaeiH (-OH, -COOH, -NH, -SO3H xone T.0.) XoHE MOJSAPIBI TONTAPABIH €Mec
KeMipCyTeKTIK Tiz0ekTepaeH Typanabl. Onapra cnupTrep, KapOOH KBIIIKBUIAAPHI, aldbIeruarep,
aMuHIep, cabBIHIAp, )KYFBIMI 3aTTap XKOHE T.0. KaTaIbl.
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BA3 ¢azanapaeiH OeniHy mIeKapachblHIa OTTIK Kepulyll TOMEHIETy KacheTi OeTTik
aKTUBTUNK do/dc nen atariael. ['mOOCTiH atbiMen G OenrijieHreH, enmeM Oipairi Jx-m/Moub
HeMece H-M2/Monb.

do

dc

BA3 ymiH  do/dc<(0. MonekynaHblH TOISPIbI aCCAMETPUSCHI KYIITI OUTIHTeH CalfbIH,
KOCBUIBICTBIH O€TTIK aKTUBTINIr Jkorapbuiail Tyceni. 'omonorteik katap OolibiHIna BA3
MOJIEKYJIAChIHBIH MOJAPJIBI  eMec Oemiri OeTTIK aKTHBTUTKKE KaTThl ocep eredi. byn
3aHAbUTBIKTHI . J{roki0 anbikTamn, oHaH coH [1.Tpaybe epexe Typinae epHekteni, on ke —
Tpay0Oe epexxeci men atanaabl: KaHBIKKaH Mail KbIIIKBUIAAPBI, COUPTTEp KaTapblH Oip Tiz0eKkke
CH2 — ToObIHa y3apTca oJapAblH CyJibl €pITIHAUIEPIHIH OeTTiK akTBUTLIrT 3 — 3,5 ece ecenl.
Cytivi  3ammap men Kammul OeHenepoiy 2a3 Hemece epiceH 3ammapovl CiHIpy npoyecmepi
APMYPIL MEXAHUSMMEH HCYPYI MYMKIH, 0]l npoyecmepoi Hcainvl mypoe copoyusi oen amatobwl.

Cinipymri 3aTTap — COpOEHTTEp, ajl CIHIpIJIETiH ra3 He epireH 3aT — copdaT Hemece COpOTUB
Jlen aTajiabl. CopOUMSUIIBIK TPOLIECTEPIIH HETi3T1
TOPT Typi 6ap: abcopOuus, aacopOLs, TYTIKIIEI KOHIEH a1, XeMOCOPOLIHS.

Abcopoyua nen ra3z Hemece OyAbIH KaTThl 3aTThIH HEMeECe CYUBIKTBIKTBIH OYKLT KeJeMiHe
CIHIpUIY1H aliTaabl. Byl mpoIecTiH HOTHKeCl — CYUBIKTBIK HE KaTThl €pITIHAIHIH TY31Iyl.

Aocopbyusa nen raz HeMmMece CYWBIK 3aTThIH KaTThl HEMece CYMBIK 3aTThlH OeCTiHze
©3/IiriHeH XUHaMyblH aitanbl. Cyiblk OerTeri agcopOius ['mOOCTIH ancopOIus M30TEpPMachl
TeHJIeyl OOMBIHIIIA AHBIKTAJIa/IbI:

C do

RT dC
Mynnarsl C — 3aTThIH KOHIIEHTpaIuscel, do/dc — GeTTik KepinyaiH e3repici, R — ras TypakTbIChl,
T — abcomoTTik TeMIieparypa.
BA3 ancopbmusicel JISHTMIOp/IiH MOHOMOJIEKYJANBIK aAcopOIns TeH1eyiHe OaFbIHA b
KC

1+KC

[0}
I's - MaKcuMambIbI a1COPOIIHS
C — KoHLEHTpaLus
K — copOuusiiablK TEHIIKTIH TYpPaKThIChI
Erep MonoMmonekynanblK ancopOuusa ra3 ¢asacbiHaa xypce, oHaa JIeHrMiop TeHIeyiHJe
KOHLIEHTpAILMsl OPHbIHA KbICHIM KOJIJaHbUIAbI:
KP

1+KP

AncopOiusi TpakTHUKaaa MOHOMOJEKYJaIbl OONFaHIbIKTaH KeOiHece DOpelHMINXTHIH
TOKIpUOENIK TEeHJCYl KOJAaHBUIAALI KOHE OHBIH CaHJBIK CUIATTaMachl PETIHAE MEHIIIKTI
agcopobumss mamacel (I, MMonb/T) anbiHAABL, ON ancopOeHTTIH Oipiik Oer MaccachlHza

CIHIpIJIreH 3aTTHIH MOJIIIEPiH aHBIKTANIbI.
1 1
X n n
['=—=K-C =K'P
m

r=TI;

@

(MMOITB/ T)
X — ancopOTuB MemIIepi, M — axcopOEeHT Maccachl.

XpomaTtorpagusi — K032a1amMblH  JCIHe  KO32AAMAUmMbIH  eKi ¢aza  apacbHIa
KOMIIOHEHTTEp/IH TapallyblHa HEri3feNreH 3aTrapibl OeneTiH (U3UKO-XUMUSIIBIK OicC.
Koszanmatimein (mypaxmet) ¢paza perinae KarTel 3aT (COpOEHT) HE KATTHl 3aTKa >KaFbUIFaH
CYHBIK Ka0aT anbIHabl. Ko3zearamoein ¢pasa - KO3FaIMalThiH (a3a apKbUIbI ©TETiH, aHBIKTaIaThIH
3arTap OOJaThIH ra3 HE CYMBIK 3aT.
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JlopicTep KUBIHTBIFBI

9.7KaHa TakbIpbINTHI OEKiTY. 20 muH
10.Ca6akThl KOPBITHIHBLIAY. 5 MUuH
- OKYIIBUIAP/IBIH O17iM JIeHTelliH Oaranay

11.Yiire Tancsipma Oepy. 5 MUH

12. OnebuerTep:

Kazak tininge

Heri3ri:

1.ITarcaeB O.K., Cabupoa I'.A., PaxmanoBa I'.C. XUMUS menuuumnansik komtemk iy 11 kypc
«Empey ici» xoHe «CTOMATONIOTHs» MaMaHIBIKTapbl CTYAEHTTEpPl YIIIH OKY Kypajbl
IIemvkent, 2016, 135-143 6.

2. ITatcaes O.K., llluteibaes C.A., TopebekoBa I'.A. «DU3UKAIIBIK )KOHE KOJUTOMATTHIK XUMHSD.
[emvkenT -2010.

3.ITatcaes ©.K., llluteibaes C.A., Jloypenbexos K.H., beifiopranukanbix (GU3KOIIOUATE XUMHUS .
Oxkynbik. [lIsivkenT, 2004.

4. XKaitnay C.K., KynaxanoB K.C. ®usukansik komiouaTelK xuMus. OKy Kypaiibl. AlMartsl,
Camnar, 1999

Kocbhimina:

1. ©renbaes b.T. Xumus 2 tom, llsimkent, 2000

Opbic TiiHgE

Heri3ri:

1. EBctparoBa K.M., Kynuna H.A., ManaxoBa E.E. ®u3uueckas u KOJJIOUAHAS XUMUS,
M., BII, 1990, c.114-138.

2. PaBuu-Illep6o M.M., HoBukoB B.B. ®u3unueckas u xoianouanas xumus, M., 2001, c.
77-101.

KochiMina:

3. KpacuoB K.C., Bopo6seB H.K., T'onnes M.H. u np. ®usnueckas xumusa. B 2 kaurax. M.:
Bricmias mkomna. 1995

Nell Jlapic
1. Takbipb10bI: KOMTOMATHI-AMCIIEPCTI XY HEnep.
2. Cabak Typi: nopic
3. Carar canbl: 2 caraT
4.CabaKkThIH MAaKCaThl: KOJUIOMJIb XUMHS - YCTIPTTI KYOBUIBICTApAbl JKOHE JUCIIEPCTI
KyHenepal 3epTTeHTIH FbIIbIM. AHBIKTay OOBEKTEpl peTiHAE HErisri Kojjaa Oap 3aTrap MeH
MaTepuaiapabl KoiJaHa OThIPBII, KOJUIOUITEl XUMHUS, KaJIbl XUMUUIBIK Oi1iM Oepeni. Kazipri
Ke3lie (pU3MKaIbIK XUMHUS, YCTIPTTI KYOBUIBICTAPABIH XMMMUSICHIH JKOHE JAUCIEPCTI KyHenep MeH
KaTap J1a Tarbl KeNTereH TaOMFATThIH crelu(UKaibK KyObUIBICTaphIH 3€PTTEI KeJeli, olapra
OCBI Ke3re JIeliH )XeH 1l KoH1JI Oenin0Oered 00JaThIH.
5. ¥iibIMaacThIpy Ke3eHi:
OxkyubLIapabIH cabakka KaThICYBIH TEKCEPY. 10 mun
Oxkyubtapabiy cabakka JalbIHABIFBIH TEKCEPY.
CabaKThIH MaKCaThl.
6. OKymIbLIApABIH O6TITeH TAKbIPbIN 00MbIHIIA OlTiMiH Tekcepy. 15MuH
7. Kana cabakThl TYCiHaIpY: 35 mun
8. [lopicTin Te3ucrepi:

Kommouarsr sxylienep TaOuraTra K€H TaparaH >koHe OaF3bl 3aMaHHAH ajiaM eMipiHae oTe
YAKeH poib artkapaabl. COHbIMEH Karap KaH, IUIa3Ma, JKYJIbIH-MU CYWBIKTBIFBI CEKUIII
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XUMHSIIBIK TIOHIEp Kadeapacsl 640erTiy 24 GeTi

JlopicTep KUBIHTBIFBI

OMONOTHSUTBIK CYHBIKTAp KOJUIOMATHI JKyHenep OONbINm KeJeldi, OHAAFbl aKybl3, XOJECTEPHH,
IJIMKOTEH oHEe T.0. KOJUIOMATHI Ky#ae Oomanbl. MeranmapablH KOJUIOMITHIK — JOpLICpiH
Tepamusga KOJIaHFaHAa oJjap eTe Oasy JXKoHE a3 MeIIepAe Y3aK Mep3iMae acep eTyre
HETi3/IeNTeH. OKIMEeHIH JKYKMajdbl aypyJapblH eMJIETeHJIe, COHBIMEH Karap, TBIHBIC ATy
KOJITAphl  aybIpFaHAa oOpPTYpl  AHTHOMOTHUKTEPIIH ad’po30Jiaapbl  MEH HWHTAJSIIHUSCHI
KOJIJIAaHBLUIa Tl

Jucnepceri gen ras3, cyHblK HE KaTThl oOpTaja OIpKEJKl TapajfaH KeITEereH ycak
OelnmiekTepeH TypaThIH KyHenepai aiitansl. JucmepcTi xyHenepaiH reTeporeHairi MbpIHaIaH
KOpiHEei: oap e3apa epiMEeHTiH KeM JereHe eki ¢aszanan (aucnepcri ¢a3anaH KoHE JUCIepCTi
opTajaH) Typabl.

Hucnepcti ¢daza - yHTakTasFaH ycak Oemmektep. Jlucmepcri oprta-gucnepcti (dasa
OeIeKTepiH OipKeKi TapaTyIIbl a3, CYHBIK, HE KATTHI 3aT.

Koaniouarslk xuMusi - 0eTTiK KYOBLIBICTApP JKOHE JIMCIEPCTi :Kyiesep Typajibl
FBLIBIM. KOJJIOMITHIK XUMUSHBIH 3€pTTEHTIH HET13r1 HBICAHBI — JUCIEPCTI XKyiienep, ce0edl oChl
Kyienepne O€TTIK KyOBUTBICTApABIH CUIIATHl OapiblK KbIphIHAH KepiHeal. Kommouarslk Xxumus
©3iHIH aTtanybl (TpeKIIeeH KoJula-KeliM, eidos-Typ) 3epTTeleTiH MaKcaTTapbl MEH
MIHJETTEPIHE COMKEC KeJIMEHTIH FhUIBIMAAPABIH Oipi.

Koamouarsl xyiiesaep nen qucnepcti paza OenmmeKTepiHiH YHTAKTAIy JOPEKECi HKOFaphl
rereporedal skyuenepai aitaapl. Koymounarel xumusi OemIeKTepIiH epeKIe-KOIONATHI
Jopexeneri KyiiH cunarrtaiiipl. MyHaa ipl aucnepcTi xkyienep (cycreHsus, aMmynbcus T.0.) e
3epTTeneni.

JlucnepeTisiik — KOJUIOMJTHIK XMMUSI HBICAHIAPBIHBIH epekiie Oenrici. O OemmekTep i
eJIIIEMIEPIMEH aHBIKTAJIabl. BapiblK qucCIepCTi KyHeaepre ToH Herisri eki 0enri 6ap: K OoFapsl
TUCTIEPCTUIIK (Maiianany) KoHe reTeporeHauniK. Ke3-kenreH 3aTThIH MaiganaHy IopeKeciH

nucnepctiik (/) mamaceiMer cumaTraiiMbl3.
1

T @

Kommouarer epitinginep taburaTTa KeH TapairaH. Tombepak, mai, Taburu cynap, aya,
OyJIT, TYTiH, IIaH, KONITETeH MUHEpaIAap-09pi KOJUTOUATHI JKyHenepre )Kataibl.

Kan, mmasma, nmmda, XYJIBIH CYHBIKTBIKTAPBl CHSKTHI OWOJIOTHUSIIBIK CYHBIKTapIIbI
KOJUTOM/ITHI KYHeNepre >KaTKbI3yFa OONabl, OHIAFbl 3aTTAPABIH KOIIIiJiri, MbICAIbl, aKCHUI
3aTTap, XOJECTepHH, TNIMKOreH jKoHE Tarbl OacKalapbl KOJUIOWATHI )Kyilesep TypiHae Oomanbl.
MaHpI31bl TaMaK ©HIMIEpi: HaH, CYT, Mall - KOJJIOMATHI Kyilenep. MenuunHana A9pilik 3arTap
KOJJIOMATHI JKyHesep TYypiHAe KOJAaHbUIaAbl (CyCHeH3us, 3MYJbCUsIap, KaraTblH Maimap,
racrauap oHe a3po30Jiep).

Jucnepceri skyienepai sxkikrey:

1) beJuiek e1meMine 0ailJIaHbICTHI KIKTEY.

BemmekTepnin YHTaKTany AopexeciHe (IUCIepcTiiiri) 0aimanpICThl JUCIEPCTI KYHeIepal yIu
TOIKA OeseMis:

a) Ipi amcmepcri xyiiesep (Ky3iHIUIEp, CYCIEH3Hs, SMYJbCHS, YHTaKTap), OeJIIeKTep
pamuycrapsl 102-105cm.

0) KostonareIk — aucnepceTi syiieaep (30ibaep), 6ommexrep paguycrapsl 10° — 107 cm.

¢) MouieKyaaibIK-HOHABIK epiTinaiaep, 6enmexrep paguycrapel 108 — 10-0cm.

2) Jwucrnepcri dasackl —KATThL, AUCHEPCTI OpTAchl — CYMBIK KyiHenep (30JbAep-KOJLIOUAThI
epiTiHaijaep, cycneH3usiaap)

1. ras/ras - OoMam bl

2. A3po30Jibjiep — AUCIEPCTI OPTACHI Ta3 KyHerep

a) c/r, (Tyman, OyiIT, CYHBIK 19pi a3p030i).

0)K/r, (1aH, TyTiH, YHTAK, KATThI 19p1 a3PO30JIi).
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3. DmyJabcusiaap — AucrepcTi Ga3acsl MEH AUCIIEPCTI OPTACHl CYHBIK XKyienep c/c,

A) Typa smyibcus (CyT, capbl Mail)

b) xepi smynbcust (MyHaif).

3) PazanapablH_arperarThiK Kyiiiepi OoiibiHma :kikrey (AP/10). 9 KommouaTHIK Xyiie
6ap. dazanapasiy xikrenyi: I' —ras, C — cyiibik, K — KaTThI)

dazanapblH KIKTENyi.

Hucnepcri | Jucnepcri benrine | JlucriepcTi xyiie Mpeicanbl
¢baza opTa HY1

I I /T — ATmocdepablk aya

C I C/r Cy#BIK a9p030J1b Tyman, 6yt

T r K/T KatTel a3po3oib TYTIH, IIAH - TO3aH,
YHTaK

r C I'/C | xemipurikrep, ra3abl sMyibcusi | CaObIH  KemipIIiKTepi,
ChIPAHbIH KOIIpUIIKTEPI

C C C/C OMyJbCUs Cyt, w™aiioHe3, KpeMm,
MYHal

K C K/C Cycnensusiiap, KOJUIOUATHI | TaOuru cyJapJarbl

epitinauiep (Jimo3onnap), KMK | cycnensusinap,

MeTaJgapbIH JKOHE
TY3JapAblH  30JIbIEpi,
0eJ10K epiTiHalIepl

r K I'/K Kartel kenipimikTep [Tenomnacrap,
CHJIMKareiab, OeaceHmi
KeMip

C K C/K Kartsl smynbcusiiap [Tapadunneri cy

K K K/K Karrs! 3051b11€p Tycri weHBLIAp, achul
TacTap

1. Jlmanmu3 omici KOJUIOMITHIK EpIiTIHAUIEpAl ©CIMAIK, *KaHyap JKOHE KacaHIbl MeMOpaHamap
apKbLJIbl ©TETIH KOCHaNap/iaH Ta3apTy YIUiH KOJJaHbLIaAbl. TYpaKThl 3JIEKTP TOFBIH MalijaiaHbl
JUaJIn3 SIICIH KOJ/IaHy 3JIEKTPIIOANANIU3 JeM aTajabl.

2. KomneHcanusuiblK JUain3 *KoHe BUBUAMAIN3 91iC1 OMOJIOTHSUIBIK CYHBIKTapIbIH KOJIJIOMITHIK
epITIHAUIepIHALEI1 op TYpidl 3aTTapAblH KOHIICHTPALMSICHIH AaHBIKTAy VIIIH KOJIJAaHBLIA k.
BuBuananu3s ozici KaHHBIH KypaMbIHJAFbl 3aTTap]bl aHbIKTayFa apHayiraH. KomreHcanusibik
BUBUAU(DPYy3UsAFa HEri3eMiN KacalFaH «KacaHlpl Oyipek» KypallblH MaiagaHbll, KaHAbl 3aT
aJMacy eHIMJEpIHEH Ta3apTyFa, SFHU aypy OYHpeKTiH >XYMBICBIH aTKapyfa Oomanel. by
ammapar cyjJeMaMeH, Cyib(paHWIaMUIATHI JOpi-A9pMEKIEH YJaHFaHAa, KaTThl KYWreHne,
TOKCHKO3 Ke3iH/e T.0. karaaiiapia KoJalaHblIa bl.

Tasa KaH

\

MaumeHTTIH KaHbl

/)

XKacanpl OyHpeKTiH XKYMBIC iCTSY PHUHIIUIT
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3. VuprpadunbTpiey omici OOHbIHIIA AUCIEPCTIK ¢a3za AUCIEPCHSIIBIK OpTafaH OeliHin
QJIBIHAJIBI.

9.Kana TakbpIpbINTHI 0EKiTY. 20 mMuH
10.CabaKThl KOPBITHIHAbLIAY. 5 MUH
- OKYIIbLIAPBIH OUTIM JIEHreliH Oaranay

11.Yiire Tancsipma Oepy. 5 MUH

12. OnebuerTep:

Ka3zak rininge

Herizri:

1.ITarcaeB O.K., Cabuposa [".A., Paxmanosa I'.C. XUMUA menunmnHansik komwiemkaiy 11 kypc
«EMmpey ici» kxoHe «CTOMaTONOTHS» MaMaHIBIKTaphl CTYIEHTTEpI YIIIH OKY KYpasbl
IIemvkent, 2016, 144-151 6.

2. IMarcae O.K., llluteibaeB C.A., TepeoekoBa ['.A. « DU3UKATBIK )KOHE KOJUIOUATTHIK XUMUS).
[emvkent -2010.

3.ITatcaes ©.K., llluteibaes C.A., JloypenbekxoB K.H., beiiopranukaibiK GU3KOIIONATE XUMUSI.
Oxkyubik. [IemvMkenT, 2004.

4. XKaitmay C. K., Kynaxanor K.C. ®usukanblk KOLUIOUATHIK XuUMHUs. OKy Kypajbl. AJIMaThl,
Camnar, 1999

KochiMina:

1. ©renbaeB B.T. Xumus 2 tom, lIsimkent, 2000

Opbic TiliHge

Herisri:

1. EBctpatoBa K.M., Kynuna H.A., ManaxoBa E.E. ®usuueckas u KoJIJoUIHAS XUMHUS,
M., BIII, 1990, ¢.303-346 Ger.

2. PaBuu-Illep6o M.U., HoBukos B.B. ®usnueckast u xonnouanas xumus, M., 2001, c.
153-175.

3.Knoppe A.I. Kpsuiosa JI.®., My3sikautoB B.C. ®usuueckas xumus, M., BII, 1990,
c.305-318.

Kocbimina:

1. Xmenpuunkuii P.A. ®usnyeckas u komnouguas xumus, M., BIII, 1988, ¢.267-292.
2.Ctpombepr A.T'., Cemuenko JI.I1. ®usznueckas xumusi, M., BIII, 1988, c. 454-486.

Nel2-13 JIapic
1. TaxkpipbiObl: JlucmepcTi sKyHesepaiH 3JJ1eKTPOKMHETHKAJBIK Kacueri. [ducnepceri
JKyHesepai amy :xoHe Tazajiay.
2. Cabaxk Typi: gopic
3. Carar canbI: 2 caraT
4.CabaKkThIH MaKcaThl: KONTEreH IOpLIiK Mpenaparrap dMYJIbCUs, CYCIIEH3HS, a3p030Jb
KOHE KOJUJIOMATHI epiTiHAlLIep TypiHae ImbiFapbiiajibl. KoJIOMATH XUMUS HETi3IepiH
O6inMeiiinine OyJ1 mpemapaTTapabl JalblHIAay 9I1CTEpiH, )KapaMIbUIBIK Mep3iMAepl KoHE
cakTay IIapTTapblH MEHTepy MYMKiH emec. OJiuektpodope3, HUHPUIbTpanus,
AIIEKTPOINATN3 KOHE yabTpaduiabTpanus KyObIIbICTaAphIH 011y OoJlamak Aopirepiaepiain
MPaKTUKAJIBIK )KYMBICBIHA KOl KOMET1H TUT13e/11.
5. ¥iibIMaacThIpy Ke3eHi:
OxyuibLtapablH cabakka KaThICYbIH TEKCEpy. 10 mun
Oxkymbiapabiy cabakka TalbIHABIFBIH TEKCEPY .
Ca0akThIH MaKcaThl.
6. OKymIbLIAPABIH 6TIITeH TAKBIPHIN 00MbIHIIA OLTiMiH Tekcepy. 15MuH
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7. Kana cabakThbl TYCiHaIpy: 35 MuH
8. JlopicTin Te3ucrepi:

Hucnepcti  xyienepae dSIEKTPOKMHETUKANBIK KacHeTTepl €Ki OaFbpITTa Kypeai:
1. DneKTp TOrbl qUCHepCTi )KYHEHIH 3apsiiTaiFal (pa3aHbIH CalbICTHIPMAIbl BIFBICYbIHA OKEJIE/1:

- Dnektpodope3 — CBHIPTKBI JJIKTP Opici ocepiHeH aucrnepcTi (a3aHbH 3apsaTaiFaH
OeIIIeKTepIiH IMCIEPCTi OpTaFra KaThICTHl KO3FAIyHI.

- DIeKTPOOCMOC — JMCHEPCTi OpTaHbIH AucHepcTi (aszara KaThICTHI CBHIPTKBI AJIEKTP OPICiHIH
KO3FaJlyhl.

2. qucnepcTi xy#eneri ¢a3zaHblH caJbICTBIPMabl KO3FAJIBICHI AJIEKTP TOTBIHBIH Maia 00yblHA
acep erei:

- Jlucnepcti opTrara KaTbICThI TUCIIepCTi (pa3aHbIH OOJIIIEKTePiHiH

( MbIcanbl, OONIIEKTEPIIH CEIUMEHTALMICH) KO3FAJIBICHI  CEIMMEHTAIUsl MOTEHIMATBIHBIH
naiaa OoybIHa oKelel.

- Canputaysl Oap KaTThl 3aT apKbUIbl JUCHEPCTI KYHEHIH KO3FayblH arbIC MOTEHIMAJIBIHBIH
TYBIH/aybIHA OKEJei.

DJEKTPOKUHETHKANBIK ~ KYOBUIBICTBIH — TYBIHAAQYBIH AHMCIEpPCTI KyHeHiH (azanap
IICKapachIHIAFbl  JJIGKTPJI  KOC  KaOaTThIH  Ty3iIyiMeH  TyciHmipyre Oomjaabl, — ai
AJIEKTPOKMHETKABIK MMOTEHIMAABIH I[IaMachl OeJIIEeKTIH 3apsjblHa KoHE 3JeKTpodopesnin
KBUIIAMIBIFBIHA, JJIEKTPOOCMOC KE3iHJerl CYWBIKTBIKTBHIH KOJEMiHE, aFbICThIH ITOTCHI[HAIbIHA
YKOHE CeIMMEHTAIIMSFA MPOMOPIIMOHAH OOJIBII KEJIeTl.

Kounouarsik epiTiHaIepain ONTHKAJIBIK KacueTTepi.
Komon eIk xKy#enepain onTHKAIBIK KaCHeTTepl OOMBIHIIA epITIHIIIEPIIH TAOUFAThI, OJap/IbIH
KOHIICHTpAIUACHI, OeekTepain Memnmiepi T.0. anpikTanansl. @azaapansik 0eny OeTiHe TyCKeH
XKapblK COYJECiHIH OarbIThl e3repesll HeMece >KyThliaabl. JIMCIepCTIK Kyhenepre KapblK
coyJieci TyCKeHie MbIHa1ail KyObLUIbICTap OalKalybl MYMKIH:

® JKapBIK XKYHEIEH oTe/i

® KapBIK AUCIEPCTIK (ha3aHbIH OOIIIEKTEPIH/IE ChIHAIBI
KapbIK TUCIEPCTIK (a3aHbIH OONIICKTePIHIE AFbLIA bl
YKapBIK ALIbIPANIBI

e KapblK JucnepcTik (a3aHblH OeIeKTepiHIe >KYTHUIBIIN, >KapblK SHEPTUSACHl KBUTY

SHEprusiChiHA aifHaNIAIbI

JKapbIk MeJIip 1MIBIH epiTiHAIIepAeH oTeal. MHUKporeTeporeH Il Kyhieaepae KapbIKThIH ChIHYBI
MEH IIaFBUTYBI, all KOJUIOMATHIK JXYHellepie KaphIKThIH MANIBIPAYbl MEH XKYTHUTY KYOBUIBICHI
Oaiikanaspl.

Koarynsauus (yo) - KouiouaTel OemmiekTepAid Oipiry yaepici, HOTUXKeEAe 1pl arperarrap
TY3UIiI, arperaTtTbl TYpPaKThUIBIK koranajpl. Koarymsamus OemmiekTep apachlHAAFbl TapThLTY
KYHITepi Oipaeii 3apsiaTaliFrad rpaHyJiagapabiy Te0y KYIITEpiHEH apTKaH Ke3/1e )Kypei.

KoarynsanusHpl >KbuimaMaaty yimiH 1) epiTiHIiHI CiJKil, KaTThl apajacTeipaabl, 2)
TeMIIepaTypaHbl KOFapiaaTaabl, 3) 30JIb1H KOHIIEHTPAIUACHIH KoOenTe i, 4) rpaHyia 3apsabsiHa
Kapchl 3apsiTajfaH 30Jb HeMece 3JIEKTPONUT AU(Py3usiiblK KaOaTThIH CybIH TapThIN aliblll,
Kapchl MOHAAPABI alcopOUMsUIIBIK KabaTka kemripenl. ['paHyna HeHTpaigaHalbl, — MOTCHIIHAI
Heiare TeH Oojaabl. MuIe/UTaHbIH Oysl KYHIH WM303JIeKTPJIK jen artamaasl. byn Kkyime
KOAryJISIIUSIHBIH  KBUITAMABIFBl MaKcUMallb OoJanbl. bip JIWUTp KOJIOWMATHIK epiTIHAIHIH
KOATyJISIIUSICBHIH TYFBI3AaThIH SJIEKTPOJMTTIH €H a3 MOIIEpiH Koaryisiuus meri aeiai. O mekTiH
OJIIIEMi — MOJIB/JI.

Muuenna Kypoliasicol sHcone muyenna my3iayoiy wiekmi konyenmpayusacel. Konnouarap
BA3 oTe TOMEH KOHIICHTPALMIIBI ePITIHAUIEPiHAe OOJIIeKTepi MOJeKya HeMece UOH
TYpiHIE OOMNBIN, ONap HarbI3 epiTiHaiiep Ty3eai. BA3 monekynanapsl 1uduiabai OomFaHIBIKTaH
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YKOFaphl KOHIICHTPAIIMSIIBI €PITIHAIE OJ1ap KUHAKTAJIBII, ©3apa Oipirim, ipi arperaT-Muliesainap
Ty3eni OnapablH KYpbUIBICHL SPTYPIIL.

Murnemna Ty3yaiH anFsl mapTtel - BA3 keMipcyTek paauKaigapblHBIH 63apa THIPOGOOTHI
opekerrecyi. Hotmwxkene monexkynanbiH junoduiabai 6emiri e3apa OaFbITTambI, THAPOGOOTHI
PO Ty3€ll, 07 cy (a3zacblHaH MOJIEKYJNAHbIH T'MAPOGMIBIl OeIIeKTepiHiH KaObIKIIaChIMEH
KoprasraH. Konmounarel epiTiHOigeH Ty3ideTiH Oemmek  MUIena Jel  aTaiajbl, OHBIH
KYpbUIBICBIH Oblnail kazyra Oomaasl. BaCly — niHiH HaTpuil cyib(aTbIMEH OpEKETTECKEHIE
BaSOg 3011 anbIHAIbI, OHBIH MUIICIUIACHIHBIH KYPBUIBICHL:

Murenna
{ m [BaSO4] n Ba?* - 2(n-x) CI- }*** - 2xCI’
N A /)
arperar Y aZICOPOIUSIIBIK Y mupPy3usabIK KabaT
Kabart
_ J

MutiennansH SAPOCH

Jucnepcmik scyiienepoiy, mypakmuliabiebl 1T OJIapAbIH KaCHETTEPiHIH (IUCIIEPCTITiHIH,
JUCIIEPCTIK opTaja OipKesKi TapalybIHbIH, (a3aapaiblK OpEeKETTECY/IiH) YaKbIT OTY OapbIChIHIA
e3repicci3  KainyblH (TypakThl OONybIH) aiTagbl. JlemMek, TYpakTBUIBIK €l Oucnepcmix
JcyuenepOiy IpineHy odicone wocy KYObliblCmapvblHa Kapcbl mMypa any KaoOilemin anTanbl.
Mukporereporeni xxyhenep-sMyabCusiiap, CyCleH3usap, ra3 dMYyJIbCUSIIAPhI, a3p030Jbaepe
OpOYHBIK KO3FaJIbIC OOIMANTHIHABIKTAH, CEANMEHTALINS HEMECE OFaH KapaMa Kapchl IPOILEce -
KAJIKBIT IIBIFY KYPE/Ii.

Kommoun epiTiHAINEPIH TYpPaKThl €Ty YIIIH OJapFa >KOFapbl MOJEKYIAJbIK KOCBIIBICTAP
(OKMK) kocanbl. Kommonarslk epiTiHIIHIH TYPaKTBUIBIFBIH skorapraty yimH JKMK kocyasr
KOJUTOMATHIK Kopray jaemn araiinbl. JKMK-na kernreren nosocti Tonrap 6ap. Komounreik Kopray
opra"usMie ne xypeni. Meicanbl: 6emoktap (ypoxpom, MynuH) OylipekTe, 6acka opraHaapiaa
KaJIbIIUA TY3JapbIHBIH TacTapbl maija OoJyblHA Kelepri skacaisibl. BenoKThIK Kopray acepi
KEeMIreH/ie KaJbIMHO3, apTepOCKIIepO3 JereH aypyiap maiina Oonansl. KoUTOMATHIK Kopray
bapmanmsga 19pi xkacaranaa (Koapres, npoTaproi), pororpadusna KoJgaHbUIaIbL.

9.7Kana TakpIpbINTHI OEKiTY. 20 muH

10.Ca6aKThl KOPBHITHIHABLIAY. 5 MUH
- OKYIIBLIAPBIH OLTIM JIeHreliH Oaranay

11.Yiire Tanceipma oepy. 5 MuH

12. OnebuerTep:

Kazak tininge

Herisri:

1.ITatcaeB O.K., Cabupora I'.A., Paxmanopa I'.C. XUMUS meaunuuansik Komwtepxaid 11 kype
«Empey ici» xoHe «CTOMaTOJOTHs» MaMaHIBIKTaphl CTYICHTTEpI YIIIH OKY KYpajbl
IIemvkenT, 2016, 151-159 6.

2. ITatcaes O.K., lluteibaer C.A., TopedekoBa I'.A. «DU3UKAIBIK KOHE KOJUTOUATTHIK XUMHUSD.
IIemvkent -2010.

3.Marcaes ©.K., lIuteibaes C.A., JoypenoexoB K.H., beiiopranukansik (puU3KOIIOUITH XUMHUS.
Oxkyubik. [IemMkenT, 2004.

4. Kaitmay C.K., KynaxanoB K.C. ®u3ukanslk KOUIOMATHIK XuMust. OKy Kypasbl. AJIMarthl,
Camnar, 1999

KochiMina:

1. Otendaes b.T. Xumusg 2 toMm, IlIsimkenT, 2000

Opsic TiiHge
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Herisri:

1. EBctpatoBa K.U., Kynuna H.A., Manaxoa E.E. ®usuueckas u KojagougHAS XUMHUS,
M., BIII, 1990.

2. Pasuu-Illep6o M.1., HoBukoB B.B. ®u3nueckas u xonmou nHast xumus, M., 2001.
3.Kuoppe I.I'. Kprsinosa JI.®., My3sikantoB B.C. ®usnueckas xumus, M., BIII, 1990.
KochiMina:

1. Xmenpuunkunii P.A. ®u3ndeckas u koutoungHas xumusa, M., BIIIL, 1988.

2.Ctpombepr A.T'., Cemuenko [I.I1. ®usnveckas xumus, M., BIII, 1988.

Nel4 Jlapic
1. Takbipbi0bI: JKoFapbl MOJIEKYJIAIBI KOCHLIBICTAP.
2. Cabak Typi: nopic
3. Carar canbl: 2 carar
4.CabaKkTbIH MaKcaTbl: JUCIEpPCTI KyHerepMeH Oipre KOJJIOMIATBI XUMHS  KYypChl
KOFapbIMOJIEKYJIANBIK ~EPITIHAUIEPAIH KACHETTEpiH, albIpMallbUIbIFbIH  3epTreial. KMK
epiTiHAUIepl TOMOTSHII TEPMOAMHAMHUKAIIBIK TYPAKThl KAaWTHIMABI O3ITHEH makjga OoJaThIH
Harbpl3 TAaOMFU MOJICKYJIAJIBIK epiTiHai Oonbim TaObutanbl. JKMK KOpFarbilll KacHETIiHE Opai
JIOPUTIK 3aTTapAblH KOAryJISIUSICHIH JKOI dpEKEeTiHEe Kapan TaHdaiIbl.
5. YiibIMaacThIpy Ke3eHi:
OxyubIapbIH cabakka KaThICYBIH TEKCEPY. 10 mun
Oxkyubtapabiy cabakka JalbIHABIFBIH TEKCEPY.
Ca0akTbIH MaKcaThl.
6. OKyIbLIAPABIH O6TUITeH TAKBIPBIN 00lbIHIIA Oi1iMiH Tekcepy. 15MuH
7. Kana cabakrThl TYCiHaIpY: 35 mun
8. lopicTiH Te3ucTepi:

7Korapbl MoJIeKyJIAJBbIK KOCBLIBICTAP — MOJIEKYJIAChl KaliTaJIaHBIN OTHIPATHIH aTOMAAP
TOOBIHAH TYpaTBhIH, MOJIEKYJAJBIK Maccachl oTe YJKeH 3arTtap. Onap anblHy ojiciHe Kapai
OipHemIe Typre xKikTeneni

KMK xikrenyi
Taburu OCIMIIKTEKTI HeEMece XKaHyap TEKT Hemmonoza, kpaxmail, 0€ok,
(Onononumepsep) | KOFapbl MOJIEKYJIAJIBIK KOCBUIBICTAP | HYKJIEUH KbIIIKBIIAPbI, TAOUFU
Kay4yK
Apanac OCIMIIKTEKTI )KOHE )KaHyap TEKT1 JUIONPOTEUATED,
’KOFapbl MOJIEKYJIAJIBIK TIIMKOIIPOTEUITED,
KOCBUIBICTap/IbIH KOCIIAChIHAH JIMIIONIOJIM CaXapuaTep.
TYpaJibl
XUMUSLITBIK Kacanaer )KMK (taburu XKMK [emmono3a 3dupi
OH/JICY JKOJILIMEH aJIaJIbl)
Cunretukansk JKMK TTonuaTHINEH, NOJIUCTUPOT,
(MoONeKyJIabIK Maccachl Kili CHUHTETHKAJIbIK Kay4yK, JJaBCaH,
3aTTap/ibl CHHTE3/1Ey K OJIbIMEH) KaIrpoH, HUTPOH

Kacueri sone KoaaanbL1ybl 6olibinma ZKMK kikrTeyi:
1) mnactmacca
2) amacromepep (Kaydyk, pe3eHKe)
3) TanmeIKTap
MoHoMep - TONIMMEp CHHTE3JEJETIH Killli MOJeKynaiublK 3arrap. Ilomumep Mosekynacsl
MaKpoOMOJIeKyJa Jen aTajajabl. XUMISUIBIK Ta3a [OJUMEpPIEpAiH MaKpOMOJIEKyJalaphbl
KalTaJaHbIN OTBIPATBIH KYPbLIbIM 0V bIHOAPLIHAH KYPAJATIbl.
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JlopicTep KUBIHTBIFBI

KypbuibiM OybIHAAPBIHBIH CaHbI HOJIUMEDJIEHY O0dpedxceci — N JIeTl aTalajbl, OHbIH CaH MOHI
1000-naH 1 MH-Fa )XYBIK 00JIybl MYMKIH. [¢ JKY3iHJI€ K€3 KEJIFeH MOoJIMMeEpPJIep — KypaMbl JKOHE
XUMHUSITBIK  KYPBIIBICH  Oipaed, TeK KypbUIbIM OybIH CaHbl op Typii OipHeme TOMEHTI
MOJIEKYJIaHBIH KOCIachl. MEbICaT,

t
CH,=CH + CH;=CH + CH,=CH +.. ——> _CH,-CH- CH,- CH - CH,

R

MOHOMED KYPBUIBIMIBIK OYbIH

HEMECC

kt
N CHp = CH —5> |- CH,- CH -

n
N -MOHI JKY3/EH JKY3 MBIHFa JICHIH JKETell; N -MOHI TYpaKThl Iama eMmec, ce0eli MmoJuMepiH
MaKpOMOJEKYJAChIHBIH  Y3BIHABIFBl OPTYPJl OOJFaHABIKTaH, OHBIH OpTalla MOJEKYJAJbIK
Maccachl aJlbIHABL.
Mr (nmosiumep) = Mr (KYpbLIBIMABIK OYbIH) * Nopr

Xorapbl MoJieKyIaJIbIK KOCBUIBICTAp MOHOMEP/IIH KYpbUIbIChIHA Kapail KeHiCcTiKTe Oenriii Oip
KYPBUIBIM TY3€H/Il.

KMK epekme KacuerTepi MaKpOMOJIEKYJIACBIHBIH MOJIIIEPi 6Te YIKEH 00J1YbBIHbIH
HOTHKeCI 00JIBIN KeJledi.
1. 2KMK aHbIK 6ip 6anKy TeMIepaTypachl )KOK, oJlap KeH HHTepPBaJIbl TEMIIepaTypaia OaKuIbI,
Keioipeyepi OanKy TemrepaTypacblHaH TOMEHT1 TeMIepaTypaa bIAbIPAIb.
2. Ke3apIpraH Ke3/1e BIIBIPAiIbI, COJl CEOCITEH aii1aIbIHOAM TbI.
3. Cyna epimeiiii Hemece HalIap epui
4. bepikTiJik KacueTi 6ap
5. XuMUAIIBIK OpTaFa MHEPTTI, KOpILIaFaH OpTaFra TYpaKThl OOJIbIN Keneal.
6. )KMK KypaMbIHBIH KYpAENIIri OHBIH MOJIEKYJAJIbIK MAcCCAChIHBIH Ja ©Te YJKEH OOIybIH
KamTamachi3 eremi. "Ynken", "Kimn" JereH ce3lep CalbICTRIPMAlbl  IIAPTTHl  TYpIe
Kosmanbutanbl. Conabikran Mr < 500 Oosica, kimi Mosekysanel, Mr >5000 Gosca, >korapbl
MOJIEKYJIalbl KOCBUIBIC jaen caHajaabpl. An 500 < Mr<5000 Gomca, onma osiuromep (Tpek.
"omuroc" — "kerm emec, mamaibsl" 1ereH MaFbIHAHbBI OUTIIpel) Jen aTana bl

IInacTMaccanap — xorapsl TEMIIEpATypa KOHE KbICHIM 9CEPIHEH Ke3 KeJIeH MilliH
KaObUIIal ajaipl JKOHE CYbIFaH Ke3Je ©31HIH KaCHUETIH KOFAITHANWTHIH, TAOUFH KOHE
cuntetnkaiblk JKMK Herizinaeri matepuan. Keibip sxarqaiina MetaamnapablH KOHE
aramTapAblH OpHBIHA TUIacTMAaccaNap KOJIIaHbLIa bl
DJiacToMepiep - 3IACTOMEPIIK KacHeTi jKOraphl TaOWFu jkoHe cuHTeTHKajiblK JKMK.

DnacToMepiiepliH ~ MaKpPOMOJEKYJIachl —KYHIAKTAJBI IIyMakTajraH Ti30ekrep. CBIPTKbI
KYUITIH 9CepiHEeH IIyMaKTaJFaH Ti30€K co3blIabl 1a, KalTa KajlblHa Kele ajaabl.

TanmbIKTap — MOJEKYJachl KOFaphl PETTITIKIEH CHUIMATTajlaThlH, XKINTepre KaiTa
OH/JICJICTIH TaOUFH Jk0HE CHHTEeTHKAIBIK JKMK.
9.2Kana TakbIpbINTHI OeKiTY. 20 mMuH
10.Ca6aKTbI KOPBITHIHABLIAY. 5 MUH

- OKYIIBUIAP/IBIH OUTIM JIEHreliH Oaranay
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11.Yiire Tancsipma Oepy. 5 MuH

12. Onebuerrep:

Ka3zak tininge

Herisri:

1.ITatcaeB O.K., Cabupora I'.A., Paxmanosa I'.C. XUMUS meaumuuansik kowtemkain 11 kypc
«Emaey ici» xoHe «CTOMATONOTHS» MaMaHIBIKTapbl CTYIEHTTEpI YIIIH OKY KYpajbl
[evkenT, 2016, 160-170 ©.

2. [Marcaes O.K., llluteibaeB C.A., TepeoekoBa ['.A. « DU3UKATBIK )KOHE KOJUIOUATTHIK XUMHUS).
[emvkent -2010.

3.ITarcaes ©.K., llluteibaes C.A., [loyperbexos K.H., beitopranukanbik GU3KOITOUATH XUMHUS.
Oxkyubik. [IbmvkenT, 2004.

4. XKaitmay C.K., KynaxanoB K.C. ®u3ukanblk KOUIOUATHIK XuMusi. OKy Kypasbl. AJIMaThl,
Camnar, 1999

Kocbimina:

1. ©renbaceB b.T. Xumus 2 tom, lsmkent, 2000

Opsblic Tininge

Herisri:

1. EBctpatoBa K.U., Kynuna H.A., ManaxoBa E.E. ®u3nueckas u KojagougHass XUMHUS,
M., BIII, 1990.

2. Pasuu-Illep6o M.1., HoBukoB B.B. ®u3nueckas u xonnou nHas xumus, M., 2001.
3.Kuoppe I.I'. Kpsinosa JI.®., My3sikantoB B.C. ®usnueckas xumus, M., BIII, 1990.
Kocbhimma:

1. XMmenpuunkuii P.A. ®usudeckas u komnouaHas xumus, M., BIII, 1988.

2.Ctpombepr A.T'., Cemuenko JI.I1. ®dusnveckas xumus, M., BIII, 1988.

Nel5 [dapic
1. Takbipbi0obl: ZKMK epitingisiepinin epexkmesnikrepi, icinyi :koHe yiibiMajap Ty3inyi.
2. Cabaxk Typi: gopic
3. Carar caHbI: 2 caraT
4.CabaKTBhIH MaKcaTbl: CTYACHTTEPre KOFapbl MOJIEKYJIAJIBbIK KOCBUIBICTAP XKalJbl YFBIM Oepy.
KMK momnekynanapbl - MaKpoOMoOJIEKyJianap OOJFaHIBIKTaH, OJlap KOJUIOMATHI )KYHeJep Topi3ai
KONTereH MbIHJIaraH aTtomjaapAaH Typaabl. MyHBIMEH OJapIblH ONTUKAJBIK KacHUeTTepi
OaitnanpICcThl, TU(PPY3UIIBIK aMabl )KbUIIAMIBIFB, TOMEH OCMOCTBIK KbICBIMIA alTapibIKTai
YJIKEH KbI3MeT aTKapaabl. [cinyre apuanran kadinet JKMK OacTel ToH KacuerTepiHiH Oipi OOJIBII
TaOBLIaABI: 1CIHY TPOLIECi, 1CIK, KYHIK, KOHAIKTEp IIaKKaHaa naiaa 6oxaasl. byn opransiy pH -
HBIH KOHIIEHTPALMsIChIHA OalIaHBICTBI aJaM ar3achbiHga 0onaabl. EH MaHBI3IBICH - KOJIOMATHI
KOpFay, AOPUTIK 3aTTapblH OipHeIIeci, MbICabl: KOJUIAroJl, MPOTaproJi, OyJI 3aTTapAbl OJIapibiH
KOpFaFrbIIl KaCHEeTiHEe opail KoaryJsIUsSHBI KO0 dpEKeTiHEe Kaparn TaHAaiIbl.
5. ¥iibIMaacThIpy Ke3eHi:
OxyubIapabIH cabakka KaThICYBIH TEKCEPY. 10 mun
OxkyubIapabiy cabakka JalbIHABIFBIH TEKCEPY.
CabaKThIH MaKCaThl.
6. OKyIbLIAPABIH O6TUITeH TAKBIPHIN 00MbIHIIA OlTiMiH Tekcepy. 15MuH
7. Kana cabakrThl TYCiHaIpY: 35 MuH
8. [lopicTin Te3ucrepi:

KMK- monekynaiblK cajaMakTapbl YJiKeH, OipHelle MbIHHaH OipHelle MHJUIMOHFa JeHiH
OonmaThlH  KocbulbicTap. Ouapra  JkacaHAbl  (CHHTETUKAJBIK  CMOJIajiap,  TalLBIKTap,
Kay4dyK,pe3nHa) jkoHe TaOuru nonumepiep (0eaokTap, HyKJIeHH KBIIIKBIIIAPHI, TAOUFH Kaydyk,
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JlopicTep KUBIHTBIFBI

nemwmnoiosa, kpaxman, PHK, JIHK,r.6. xartanel. Tipi opraHu3MHBIH KypaMbIHa Kipim, TipIIUIK
OpEKeTiHEe KaThICAThIH TAOUFH MOJUMEpJIepAl OMOIIOIMMEpIIep JICTT aTalIbl.

JKMK-nb1H  epiTiHaiiepi KOJUIOMATBHIK ePITIHIAIIED CHSAKTHI JIHAIW3ICHOCH, SFHH
KapThlIail eTKI3rim MeMOpaHa apKbUIbl oTmeiiai. MeMOpaHa apKblIbl €pITKIII MOJIEKYJIaJaphbl
OTill, 0OCMOC KbICBIMBIH TybIHJaTaabl. KaH, muMda, ynma cydbIKTapsl €3iHIH Kypambl OOWbIHINA
MaKpOMOJIEKyJallap/blH JKOHE KONTereH 3aTTapAblH HOHJAAPBIHBIH  epiTiHAUIepl OO0k
Tabbutaasl. Onapasiy 37°C TemmepaTypasarbl KOCBIHIBI OCMOC KBICBIMBI 7,7 aT™M. Byl KbIChIM
KaH TUIa3MachIHIAFBl epireH OapiblK 3aTTApAbIH, OHBIH IMIHAE aKybI3AApAblH TYBIHIATATHIH
KBICBIMIIAP/IbIH KAl MamMachkl 00bn TaObutaasl. KaH MeH yima CYWBIKTapBIHBIH apachIHIa
KYPETIH CyJIbI aJIMacyJa OCMOC KBICBIMBIHBIH aKybI3Jlap TYBIHIATATBHIH O6JIiri aca MaHBI3IbI
Oonbim  ecentenemi. KaHHBIH OCMOC KbICHIMBIHBIH Oyi1 Oeuiri (akybI3lap TYbIHIATAThIH)
OHKOKBICHIM Jiem aTajaabl. OHbIH mamMacel oHmma yiakeH emec (0,004 atv), 6ipak OMOJIOTHSUIBIK
MIPOIIECTEePIC MAHBI3BI POJIH ATKAPAIbI.

ArperatTbIK KyHi 6oiibiHIa JKXMK-Tap mislHbEl TOpi3aec, TYTKbIP aFaThbIH OHE 6T WNIrIII
6omanel. AMopdTtel XKMK-tap Hak epitinainep Tys3eai, 6ipak epiTiHaeruiepaeri OeameKTepain
eJIIeMi KOJUIOMATHIK OeJmeKkTepaid emmeMineH Oipaedt Oomanbl (1-100HM), CcOHABIKTaH
YKOFapbl MOJICKYJIAJIBIK KOCBUIBICTAPBIH EPITIHAIep] HAaFbI3 KOHE KOJUIOMATHIK €pPITIHIIIEPIiH
KacueTTepin kepcereni. Harb3 epitinainepei:

1. epiTiHai Menaip, TypakThl 00JIaabl, ©3AITTHEH TY31Ie1

2. epireH 3at epiTiH/IAe MOJIEKYJiajJap HeMece HOHIap TypiHae 00maabl

3. KOHLEHTpaLusIapbl )KOFapbl 00Ja1bl

KoJutonaTeIK epiTiHaiIep CUSKTBI JKOFapbl MOJICKYJIAJIBIK KOCBUIBICTAPBIH EPITIH ILIEPI:
MHUKPOT€TEepOTeH/Ti

OeJIIIeKTepi 1Majia OTKI3rim MeMOpaHa aH eTHeH i

OemmieKTepi a3 KbULAAMABIKIIEH KO3Fasa bl

OCMOC KBICHIMBI TOMCH

epITIHIIICH OTETIH JKAPBIK CAyJIeCl IIeTI aHbIK KeopiHOeWTiH TWHIanme KOHYCBHIH Oeperi,
ce6e61 COyJIe JKOFaphl MOJIEKYJAIBIK KOCBUIBICTAPIBIH OOIIIEeKTepiH allIaHbIl 6Tel, epiTIHALIep
KOruIip TapThII TYPaJbl (ONaIeCIeHIIHS).

KMK epiTiHaiaepidid TYTKBIPJILIFEL €PEKIIIE KOFapbl 001 Ibl.

MK mynbasa mycyoiy yw mypi 6ap:

a) CLITI MeTaIap TY3JapbIHbIH 9CEpiHEH TyHOara Tycy (Ty3ajblll TYHY);

0) KoalepBalus;

B) J€HATYypaIus.

XKMK-tap epiTiHalIepiHiH KaTThl Typre (reipre) aifHaiay KacueTi O0ap, OHbI cipijieHy Iporect
neiini. Cipinenyre ocep ererin sxarnmaimap: KMK-oblH XUMHSIIBIK Teri, KOHIIEHTPAILHSICHI,
TeMIepaTypa.

[mrki KypblabIM naiina O0IFaHIbIKTaH, aFy KACHETIHEH allphIIFaH KOJUTOUITHIK JKYHenep rejbaep
JIeTI aTajajibl.

DNacTUKANBIK TeIbAep KOFAphl MOJICKYJIAIBIK KOCBUIBICTAPIABIH EPITIHILIEp] YHBIFAaH Ke3Je
Ty3iaeni, yiipiMa Jen atajaapl. KenTipreH ke3ge yHbIMaHbIH KojieMl KeMHU[Il, Oipak Hijrim
KacueTiHEeH aibIpbUIMali bl KYPFaK relib (KCeporesp) e aTaiabl.

1) Kceporenbuep cyna icineni. ILlekTi iciHreHae refb epiMeii, iKi KYpbUIbIM OY3bLIMaN/IbI,
yiipiMa maiima Oomanel. Illekci3 iciHy ke3iHne iCiHY mporeci epyMeH askraimanbl. IciHy —
TaJFFaMJIbI POIIECC

2) Ken cakranraHja renbjaep €cKipeli — ThIFbI3AAIBIN, KYPaMbIHIAFbl CYAbl KbICHII IIBIFapabl.
byn mpouecri cuHepe3uc nen artananbsl (HaHHBIH KeOyi, TOPTTBIH CyJIaHybl, OpPraHU3MHIH
KapTarobl).

3) renpaep jkKakchl aCOPOTAFBINI KACUETTEP KOPCETEi.

ogrwbdPE




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 6406ertiy 33 OeTi

JlopicTep KUBIHTBIFBI

4) renpaiep JIEKTP TOTbIH OTKI3EIi.
5) rempaepae kpuctanaap 6asy ecei.
6) 6ip renpaiH opOip Xkeprepinge Oip Me3TiAe 9p TYPJi peakusuap Kyprizyre 0onaisl.

9.Kana TakpIpbINTHI OEKiTYy. 20 MuH
10.CabaKThl KOPBITHIHAbLIAY. 5 MUH
- OKYIIbLIAPBIH OUTIM JIeHreliH Oaranay

11.Yiire tanceipma Gepy. 5 MuUH

12. OnebuerTep:

Kazak rininge

Heri3ri:

1.ITatcaeB O.K., Cabupora I'.A., Paxmanosa I'.C. XUMUWS meaumuuansik koywtemkain 11 kypc
«EMmpey ici» xoHe «CTOMaTONOTHs» MaMaHIBIKTaphl CTYIASHTTEPl YUIIH OKY Kypasibl
[evkenT, 2016, 171-178 0.

2. Marcaes O.K., llluteibaeB C.A., TepeoekoBa ['.A. « DU3UKATBIK )KOHE KOJUIOUATTHIK XUMUS).
[emvkent -2010.

3.ITarcaes ©O.K., [lluteidbaes C.A., JoypenbekoB K.H., beliopranukanbik (HU3KOIITOMATHI XHMHUSI.
Oxkyubik. [IemvMkenT, 2004.

4. XKaitmay C.K., KynaxanoB K.C. ®u3ukanblk KOUIOUATHIK XuMusi. OKy Kypasbl. AJIMaThl,
Camnar, 1999

KochiMina:

1. ©renbaeB B.T. Xumus 2 tom, lIsimkent, 2000

Opsblic Tiinge

Herisri:

1. EBctparoBa K.U., Kynuna H.A., Manaxoa E.E. ®usuueckas u KoJdgougHass XUMHS,
M., BIII, 1990.

2. Pasuu-Illep6o M.I., HoBukoB B.B. ®u3nueckas u xonmou nHast xumus, M., 2001.
3.Kuoppe I.I'. Kpsinosa JI.®., My3sikantoB B.C. ®usnueckas xumus, M., BIII, 1990.
Kocbimina:

1. XMmenpuunkuii P.A. ®usuyeckasd u komnonaHas xumusg, M., BIII, 1988.

2.Ctpombepr A.I'., Cemuenko [I.I1. ®usnueckas xumus, M., BIII, 1988.

Nel6 dopic
1. Iopic TakbIpbIObl . OPraHUuKAIBIK KOCHLIBICTAPABIH Kbl IIKBLIABIFBI MeH Heri3airiri.
2. Cabaxk Typi: gopic
3. Carar canbl: 2 caraT
4.CabaKkThIH MaKCcaTbl: OPraHUKalbIK KOCBUIBICTAPABIH KbBIMIKBIIABUIBIFBI MEH HETi3/ir
TypaJjibl O171iM peakiys OarbIThIH aJJIbIH — aJia 0oJDKayFa YHpeHe/I.
5. YiibIMaacTeIpy Ke3eHi:
OxyubIapabIH cabakka KaThICYBIH TEKCEPY. 10 mun
OxkyubIapabiy cabakka JalbIHABIFBIH TEKCEPY.
Ca0akTbIH MaKcaThl.
6. OKyIbLIAPABIH 6TUITeH TAKBIPbIN 00HbIHIIA OiTiMiH Tekcepy. 15MuH
7. Kana cabakThbl TYCiHaIpy: 35 MuH
8. lopicTiH Te3ucTepi:

OpraHukaiblK KOCBUIBICTAP/bIH €H MaHbI3[Ibl KACHETTEPiHIH Oipl — OJapAbIH KbIIIKBIIIBIK
JKOHE HET3AIK KacuerTepi. XUMHUSIBIK KOCBUIBICTAPABIH KBIIIKBUIIBIK JKOHE HETI3JIK
KacHeTTepiH cumaTTailTeiH OipHemie Teopusimap Oap, omapabiH Oipi bpencren »xone Jloypu




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Kaq)enpa{cm 640ertiy 34 Oeri

JlopicTep KUBIHTBIFBI

Teopusiapbl, JIBIOMCTIH Teopusiapbl XoHe T.0. EH KeHiHEH KOJIaHBUIBIN KYpPreH bpeHcren
)oHe JIoypu HeMece MPOTOIUTTIK TEOPUSICHI OOJIBIIT KEIE/].

bpencren — Jloypu Teopusickl OOWBIHINA KBIMIKBUT — OyJI MPOTOHIBI Oepyre KaOiierti
(TIpOTOHHBIH JOHOPHI) OelTapan MOJIEKyJajap HeMece MOHIAp, ajl Heri3nep — Oyl MPOTOHBI
KOCHII aJTyFa Kabi1eTTi (MPOTOHHBIH aKIENTOPHI) OelTapal MoJeKyiaiap HeMece HOHap.

JIbtouc Teopusichl OONBIHIIA KBIIIKBUT — OYJI 3JEKTPOH KYOBIH (3JIEKTPOH >KYITapbIHBIH
akuenTtopel) Oepyre kaOinerti OeliTapanm MojeKylanap HeMece MOHJap, aj Herizuep — Oy
ANIEKTPOH KYOBIH (PJIEKTPOH >KYNTAPBIHBIH JIOHOPHI) KOCHII anyra KaOuterti OeiTapamn
MoOJIeKyJiajlap HeMmece HOHAap. bymaH KypamblHa CyT€K aTOMBI 0ap Ke3 KEIreH XUMUSIIBIK
KOCBUIBIC COJI CYTE€K aTOMBIH MPOTOH TYpiHIE Oepe OTBIPBIN, KbIUKbLIObIK KACHET KepceTe
aJaTbIHBIH Oalikayra Oomanpl. [IpoToHabl Oepy KaOUIETTUIIrH TeK OelTapan MojeKyajap FaHa
eMec, COHbIMEH Kartap 3apsarairaH Oemmektep — kKatuoH (NH4") koHe KBIIIKbLIIAPIBIH
anunonaapel (HSO4') xepcere anazpi.

Heezi30ix KacueTTi Tepic 3apsaTanFaH Oejllek — aHHOH KepceTyl MyMKiH, Mblcaisl: CI°,
OH", HSOs. Connmaii — aK Heri3aik KacHeTTi KypaMblHa OeJiHOCTEeH 3JIEKTPOH KYObl Oap
reTepoaToMbl KipeTiH OeiTapan MojeKyJaaap aa kepceryi MyMkid, mbicaasl ROH, NHs, H20.

ExiHIIII KOMIOHEHTTIH TaOWFaThIHA TOyesi OerTaparn MoJieKyJalap HeMece MOHAApIAbl —
exioatinwl (amdotepini) nen ataitMbi3. Meicaibl, ¢y. O IPOTOHBI Oepe OTBIPBIIN, KBIIIKBII JKOHE
MPOTOH/bI KaObLIAAal OTBIPBIN HEri3 00Jia anajbl:

+
L e
HY + 0 — |H—0
SH AN
H
Heriz KBIIIK BT

Kplmkpinmap oHE HeEri3fep ©3[epiHiH KacueTiH Tek Oip — OipiHiH KaTbhIChIHIA FaHa
Kepcete anaabl. Erep xkylene Heri3aiH — NpOTOH aKLENTopbl Oonmaca, 6ipae 6ip 3aT MPOTOHABI
Oepmeiini Hemece KepiciHmie. Ocpliaiiiia, ojap KbIIIKbUIBI HEFYPJIBIM KYIITI OOJiFaH CaiblH,
COFYPJIBIM OFaH KOcCapJlaHFaH HEri3 QJICI3JICHETIH HeMece Heri3 KyITi OoiiFaH CallblH OFaH
KocapJlaHFaH KbIILIKbLUI QJICI3[€HETIH KOcapylaHFaH KbIIIKbUIABIK — HET13/1K KYITapblH TY3EHIl.
OpraHukanblK KocbUabicTapna HY  OailaHbICKaH dJIGMEHTTIH TaOWFaThiHA OaiJIAHBICTHI,
KBIIKBUIIAPAbI KEJecl Typiepre »KiKTeiai:
1.OH- kpimkprn: 1) Kap6on keimkpimaapst RCOOH

2) Cnuptrep AlkOH
3) ®enonmap PhOH
2. SH- xprmkeut 1) Tuomnap AlkSH
2) Tuogenonnap PhSH
3. NH- kprmkpein 1) Amuagep AIkNH2, PhNH»
2) Amuntep RCONH:?
4, CH-kpIKbU1 1) KOMIpCyTEKTEp JKOHE OJIapIbIH TYBIHABLIAPbI
9.7KaHa TakbIpbINTHI OEKiTY. 20 muH
10.CabdaKTbl KOPBITHIHABLIAY. 5 MuH
- OKYIIBbLIAPBIH OUTIM JIeHreliH Oaranay
11.Yiire Tancsipma Oepy. 5 MuH
12. 9OneduerTep:
Ka3zak tininge
Heri3sri:
1.JJoypenbexkoB K.H. «Opranukansik xumusi», Okynsik [- Tom. [Iemvkent, 20163k, 15-33 0.
2.ITarcaes O.K., Cabupoa I'.A., Paxmanosa I'.C. XUMUWS meaummuansik kowtemkain I kypc
«Emaey ici» xoHe «CTOMAaTONOTHs» MaMaHIBIKTapbl CTYIEHTTEpl YIIIH OKY Kypasibl




«OHTycTik Ka3zakcran G EARN AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK NSTE MEIHUIHHCKAS aKaJIeMHI»

T

XUMHSIIBIK TIOHIEp Kadeapacsl 6406ertiy 35 OeTi

JlopicTep KUBIHTBIFBI

IIemvkent, 2016, 207-214 6.

3. ITarcaes O.K., llluteibace C.A., TopedekoBa I'.A. «DHU3UKAIIBIK )KOHE KOJUIOMATTHIK XUMHS.
[emvkent -2010.

4 IlatcaeB O.K., [lluteibaes C.A., Jloypenoexor K.H., beitopranukanbik Gpu3KomIONATE XUMUS.
Okyubik. [IemvkenT, 2004.

5. XKaitnay C.XK., KynaxanoB K.C. ®usukanblK KOUIOUATHIK XuMus. OKy Kypajbl. AJIMaThl,
Camnar, 1999

Kocbimina:

1. ©rembacB b.T. Xumus 2 tom, llIsimkent, 2000

Opbic TiiHge

Heri3ri:

1. EBctparoBa K.U., Kynuna H.A., ManaxoBa E.E. ®u3uueckas u KoJagougHaAsT XUMHUS,
M., BIII, 1990.

2. PaBuu-lllep6o M.U., HoBukoB B.B. ®u3uueckas u xoyutou gHas xumus, M., 2001.
3.Kuoppe I.I'. Kpeinosa JI.®., My3sikantoB B.C. ®usnueckas xumus, M., BII, 1990.
Kocbhimina:

1. Xmenpuunkuii P.A. ®usnueckas u kommouanasg xumus, M., BIII, 1988.

2.Ctpombepr A.T'., Cemuenko JI.I1. ®usnueckas xumus, M., BIII, 1988.

Nel7 dapic
1. Japic TakpipbiObl. CUpTTEp MeH (peHOo1AapAbIH peaKkuusiFra KadijieTTiiri.
2. Cabaxk Typi: nopic
3. Carar caHbl: 2 caraT
4.CabaKkThIH MaKcaThl: CIIUPTTEp MEH (PEHOIAap/IbIH peaKkiusira TyCy KaOlaeTiH 011yl KaxeT.
5. ¥iibIMAacThIPY Ke3eHi:
OxkyubLIapbiy cabakka KaThICYBIH TEKCEPY. 10 mun
Oxy1butapbIH cabakka JaibIHBIFBIH TEKCEPY.
CabakTbIH MaKcaThl.
6. OKymbLIapABbIH 6TIITeH TaKbIPbIN 00MbIHINA OlTiMiH Tekcepy. 15MuH
7. Kana cabakThbl TYCIHAIpY: 35 MuH
8. lopicTiH Te3ucTepi:

KemipcyTek pagukansiMeH OaillaHbICKaH 01p HeMece OipHelIe I'MAPOKCHIT TOOBI
MoJIeKyJanapbl 0ap OpraHUKAIBIK KOCBUIBICTAPABI cRupmmep JET aTaliMBbI3.
1) 'mapokcumbal Ton GoMbIHIIA COUPTTEP KEJIeCl TypJiepre KIKTeseal:
- 6ipaTtomapl, Mbicanibl: CHz— OH meTanoun (MeTHIl CIIUPT)
CH3z — CH2 — OH »TaHon (3T CIUpT)

- eklaToMIbI (TIIUKOJIb),

mbicaiiel: HO — CH2 - CH2 — OH  »stanamon-1,2  (3THISHTJIMKOJIb)
HO — CH>—- CH2—- CH2—- OH mnpomnannuon — 1,3

HO - CH, - CH(OH) - CH,- OH

- YILIATOM/IbI, MBICAJIbI:
[TponanTtpuon — 1,2,3 (rauiepuH)
2) CnupTTep KeMipcyTeK pauKaiibl OONBIHINA JKIKTEN e/l :

- KAaHBIKKAH, KAHBIKKAH KOMIPCYTEK paJIuKallbIHAH TYPAThIH MOJIEKYyJIamap,
MBICAJIBL:




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTtycTik KazakcTan
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Kaq)enpa{cm 640ertiy 36 OeTi

JlopicTep KUBIHTBIFBI

Hs
CH3 - CH; - OH CHg-T-OH
CH;
OTa”on 2 — METHJINPONAHOT — 2

- KaHBIKIIaFaH, KOMIPTEK aTOMIaphl apachlHaa ecelik (Koc, YIITIK) OainaHbIchl Oap
MoOJIEKyJIajap.
CH,=CH - CH; - OH
[Tporier — 2 — o — 1 (aymmnai cupr)

- apOMaTThl, THAPOKCUIIIL TOIl OE€H30J1 CAKUHACBIMEH KOMIPTEK aTOMBI apPKbLIIbI OalJIaHbICKAaH
MOJIEKyJIaap, MbICAIIBI:
CeHs — CH2— OH CesHs — CH2— CH— OH

deHunmMeTaHoa 2 — penumTaHON

(O6en3un cupri)
1. CnuprrepaiH CUITUIIK >KOHE CUITUIIK JKep MeETaliJapbIMEH OpEKETTEeCyl  HOTHIKECIHJIEe
aJIKOT OJIATTap TY3LIemi:

2 Na + 2C;Hs0H =2C;Hs0ONa + H»
HAaTpUM 3TUJIATHI
CnupT MOJIEKYJIAChIHAAFbl paIuKaIIaPAbIH dCEPiHEH CUITUIK METaJIblH OPbIHOACY peaKIHsChI
CYMEH 9pEKeTTeCyiHe KaparaH/ia 0asy Ky pesi.
CinTiNiK XOHE CLITUIIK jKep MeTalgapblH alKOTONSATTaphl CYMEH OPEeKeTTeCKEH e KalThIMCHI3
TUJIPOJTM3TE YIITBI PATIBL.
C2Hs0ONa + H0O — NaOH + C,HsOH
Byn peaknus cyablH CHHPTTEPMEH CajbICTapFaHJarbl KBIMIKBUIIBIK KACHETIHIH JKOFapbl
eKEH/ITH KepceTeal.
2. Xanysl Hemece TONBIK TOTBIFYHI. Bip aTtomasl cuprrep *akcel xanansl: 2C2HsOH + 70, —
4C0O2 + 6H20
3. CnupTrepaiH JKapThUIai TOTBIFY PEAKIIHSCHI.
a) OIpIHIIUTIK CIUPTTEP/IIH TOTBIFYBI:
_0
H3C - CH, - OH + [O] —> ch—C\H + H,0

3TaHOI JTaHalb
B) EKIHIIUTIK CITUPTTEPAIH TOTHIFYHI:
H3C = ?H - CH3 + [()]—> H3C = ﬁ - CH3 + H2C
O

OH
[Iponanon — 2 IPOINAHOH - 2

4. CiupTTepAiH THAPOTATIOTCHLY PEAKIIUSICHI:
CH3z—- CH2—- OH + HBr — CH3z—- CH2- Br + H;0
9THJI CIIUPTI OpomaTaH

5. Kypneni a¢upain Ty3inyi. CiupTTiH KapOOH KBIIIKBUIIAPEIMEH JpeKeTTece i (3Tepudurarus
PEaKIHsICHI).




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Kaq)enpa{cm 640ertiy 37 OeTi

JlopicTep KUBIHTBIFBI

C>HsOH + H- OOC-CH3z — CH3 - COO — C2Hs + H20O
STUII cipke Cipke KbIIIKbUIBIHBIH
CIHPTI KbILIKBLIIbI aTII A upi
6. CrouprTepliH MOJeKyIaapalblK AeruapaTtanuscel. COUPTTIH €Ki MOJIEKYJachl 0ip — OipiMeH

OpEKeTTECKEH e Xall 2Gup Ty3iIei.
0

140°C
C2H5OH + C?_HSCDHF> H5C2 -0- C2H5 + Hzo

2 4

HuTrm oupi
7. CnupTTepaiH MoJIeKyJailmimk aeruapartanuscbl. COUpPTTEpai KbI3ABIPY KE3iHIE aJIKEHAEP
TY3UIEA].
H,S0,, 170°C _
H3C-(|3H-CH2-CH3T> H3C - CH=CH - CHz
-H;
OH
Byranon — 2 Oyten — 2 (OyteH - 1)

CrnupTTepiiH AeruapaTausachl 3aillleB epekeciHe COWKeC OTel: eKIHIIIIK JKOHE YIIIHIILIIK
CIHPTTEPACH CyAbl Oeiim anxy Ke3iHAe a3 THIAPIEHI'eH KOMIPTEK aTOMBIHAH CYTE€K aTOMBI
OeiHeni.
Anviny adicmepi:
1) MeTaHoN cUHTE31HIH 6HEepKacinTiK 9ici kemiprek (II) okcuai MeH CyTeKTiH KaTaauTTiK
PEaKIUACHI -

250°C, 10MPa

CO+2H, » CH30H
kt
2) Anxenpepai HoSO4 KaThIChIHIA THIpATAHSIIAY PEAKIUSICH:
H,SO,
CoHs + H50 » CoH50H

80°C, 1,3-1,5 MPa
3) AnkeHaepaiH TOTBIFY peakiuschl (Cyibl epitinaici KMnOs ):
H2C = CH2 + KMnO4 + H20—>H2(.|: - ?HZ

OHOH
JTHIIEH STUJIEHTIINKOIIb
4) AnpIeruaTepiH KoHe KeTOHAAPABIH THAPJICHYI.
a) CHz— CH2— CH; - COH + H, — CH3z— CH2— CH2 — CH.OH

byranann Ooyranon — 1
6) CHz— CO — CH2—CH3z + H, — CH3— CH (OH) — CH2— CH3
Byranon OyTaHoi -2

5) JuranoreHankanaapaby rugponusaenyl. Kypambiniaa raisoreH atomsl 6ap KeMipCyTeKTi
HATPHH THIPOKCUAIMEH OpeKeTTeCe i:
CH3CI + NaOH — CH30H + NaCl

XJIOpMETaH METaHOJI
6) I'roK03aHbIH CIUPTTIK ally PEaKIUsIChI:
(depMeHTTED
CeH 1,04 >2C,H;OH + 2CO,

TJIFOKO3a OTaHOJI




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640ertiy 38 OeTi

JlopicTep KUBIHTBIFBI

Denondap — OCH30JI CaKWHACBIHAAFBI ~ KOMIPTEK aTOMBIMEH OaillaHpICKaH Oip Hemece
OipHemie TUIPOKCUI TOOBI Oap apomMaTThl KeMipcyTeKTepAiH TybIHAbIIapel. OH TOOBIHBIH
caHbIHa OalIaHBICTHI Oip, €Ki, ymaToM sl heHonaap OObIn OeiHe .

e Gipatomsl penommap (apenonaap) - ¢enon (CeHsOH) xoHe OHBIH TOMOJIOTTaphl
e ekiaToMIbl (heHOoIap (apEeHINOoNIap): THIPOXUHOH, MM POKATEXUH, PE3OPIIHH;
e ymaToM bl peHoaap (apeHTPHOIAAP) MUpaArailio, (JIOPOTITIONNH, THAPOKCUTUIPOXUHOH;
Anviny a20icmepi:
1) ®deHon MeH Kpe30aabl TACKOMIp HIalbIpiaapbiHad Oesiel. TackeMip CMOJIACHIH CLITIMEH
OHJIEH 11, COCBIH KBIIIKBIMEH OHJIEH/II.

CséHs— OH + NaOH — CgHs— ONa + H0

Hatpuit deHonsaThI
CsHs— ONa + H2SO4 — CsHs — OH + NaHSO4
deHon
2) ApomatTbl KeMIpCYTEKTEP1H rajJoreH TybIHIbIIAPbIH CUITIMEH JpeKeTTeCel:
CeHs — CI + NaOH — C¢Hs — OH + NaCl

XJIOPOEH3 011 denon
0

450 -500°C
CgHs - Cl + H,0——>CgHs - OH + HCI

XJIOpOEH30J1 denou
denonnap GpeHol-hpapmaibAeTuaATI MARbIpIap, OOSFBIII XKOHE APUTIK, 3aJaJIIaHIbIPY bl
3aTTap anyja KOJIaHbUIa bl

9.7KaHa TakbIpbINTHI OEKiTYy. 20 muH
10.CabaKThl KOPBITHIHAbLIAY. 5 MUH
- OKYIIbLIAPBIH OUTIM JIeHreliH Oaranay

11.Yiire Tancoipma Gepy. 5 MUH

12. Onebuerrep:

Kazak rininge

Heri3ri:

1.doypenbekoB K.H. «Opranukansik xumusi», OKyiasIk [- Tom. bmvmkenT, 20163k, 368-413 6.
2.ITatcaes O.K., Cabupora I'.A., Paxmanoa I'.C. XUMUWS meaumuuansik kotemkain I kypc
«Emaey ici» xoHe «CTOMATONIOTHS» MaMaHIBIKTapbl CTYIEHTTEpI YIIIH OKY KYpajbl
[emvkenT, 2016, 215-230 0.

3. [Marcaes O.K., llluteibaeB C.A., TepedbekoBa ['.A. « DU3UKAIBIK KOHE KOJUTOUITTHIK XUMUS».
[emvkent -2010.

4 IlatcaeB O.K., [lluteioaes C.A., Jloypenoexor K.H., beiiopranukanbik Gpu3KOIONATE XUMUS.
Oxkyubik. [IemvMkenT, 2004.

5. XKainay C.K., KynaxanoB K.C. ®usukanblK KoUIOMATHIK XuMus. OKy Kypajbl. AJIMaThl,
Camnar, 1999

Kocbimma:

1. ©Otenbaes b.T. Xumusg 2 tom, IleiMkent, 2000

Opblic Tiinge

Herisri:

1. EBctparoBa K.U., Kynuna H.A., ManaxoBa E.E. ®u3uueckas u KoJIJOUJHAS XUMMUS,
M., BII, 1990.

2. Pasuu-Illep6o M.I., HoBukoB B.B. ®u3nueckas u xonmou naast xumus, M., 2001.
3.Kunoppe I.I'. Kprinosa JI.®., My3sikanToB B.C. ®usnueckas xumus, M., BII, 1990.
Kochimma:

1. XMmenpuunkuii P.A. ®usuyeckasd u komnonaHas xumusg, M., BIII, 1988.

2.CtpombGepr A.T'., Cemuenko JI.I1. ®dusnveckas xumus, M., BIII, 1988.



https://ru.wikipedia.org/wiki/%D0%A4%D0%B5%D0%BD%D0%BE%D0%BB

«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640ertiy 39 OeTi

JlopicTep KUBIHTBIFBI

Nel8 Jlapic
1. Iopic TakbIpbiObl. THOJIAP MEeH aMMHAEPAiH peaKnusAFa KadieTTiIiri.
2. Cabak Typi: nopic
3. Carar caHbl: 2 caraT
4.CabaKkThIH MaKcaTbl: aMUHJEp MEH THOJAAPABIH pPEaKUIHUsIIBIK KabilieTi MEeH KYPBLIBICHIH
oimy.
5. YiibIMIaCTBIPY Ke3eHi:
OxyubLIapabIH cabakka KaThICYBIH TEKCEPY. 10 muH
OxkyuibLIapabIy cabakka TalbIHABIFBIH TEKCEPY.
Ca0akThIH MaKcaThl.
6. OKymbLIapABbIH 6TIITeH TaKbIPbIN 00MbIHIIA OiTiMiH Tekcepy. 15MuH
7. KKana cabakrThl TYCiHaipY: 35 MuH
8. lapicTin Te3ucrepi:

A30mmol op2aHUKAIBIK KOCHLIBICMAP 0en — KYPaMbIHIa KOMIPTEK, CyTeK aTOMIapbIHAaH
0acka a30T aToMJapbl OOJIATHIH OPraHUKAIIBIK KOCBUIBICTApABI aiiTambi3. Onap: aMuHAEp, aMUH
KBIIIKBUIIAP, aKybI3Aap )KOHE HYKJIEUH KbIIIKbUIIAPHI.

AMHHIEp — MOJICKYJIaCchIHIaFbl Oip HeMece OipHelie cyTek aToMbl aMuH ToObIHA (-NH2)
aJIMacKaH KOMIPCYTeKTEpIiH TYyBIHAbUIApbl. AMHH TOOBIMEH OallIaHBICKAH paIUKaJIbIH
TaburaThlHA OaillaHBICTBl aMHMHJEP anu(daTThl KOHE apoMaTThl Oojblll OeiniHedl. AMMHIEPII
aMMHUaKTaFrbl CyTEeK aTOMJAPBIHBIH OPHBIH pagukan 0ackaH aMMHUAKTHIH TYBIHIBLIAPHI JEM Te
KapacTbIpyFa 00J1aJIbI.

MonekynacelHIarbl KOMIPCYTEeK paJMKaJIbIHBIH  CaHbIHA OallJaHBICTBI aMUHAEP:
OIpIHIIUIIK, EKIHIITIK )KOHE YINIHIIUIIK OOJIbIN OesiHenl.

N .. N.. N
R\ “H R\ “H R\ "R?
H Rl R1
O1pIHUIUIIK aMUH eKIHIIUTIK aMUH YUIHIIUTK aMUH
CHsz —NH> CHsz— NH — CHj3 (CH3)2 — N — CoHs
METUJIAMUH TMMETHUIIaMUH M ETUIID THIAMHUH

AMMH/AEPIiH AJBIHY JKOJbI:
1) CnuptrepaiH aMMHAKIIEH OpPEKETTECYi:
C2Hs— OH + NH3z — C2Hs — NH2+ H20
STHJI CIIUPTI ATUJIAMUH
2) AMMHaKTBIH KOMIPCYTEKTEp/IiH I'aJIOreHTYbIHABUIAPBIMEH OpPEKETTECY1
CHsBr + 2NH3 — CH3NH2 + NH4Br
OpommeTaH METHJIAMUH
MeTunamMuH KOMIpPCYTEKTiH TaJlOreHTYBIHJBICHIHBIH KOHE aMMHAKTBIH apThIK MeJIIEpiMeH
OpEKeTTECIN, eKIHIIIIIK aMUHIep TY3CH/Ii:
CHsNH; + CHs3Br + 2NH3 — (CH3)2 NH> + NH4Br
JnmeTniiamMuH
3) BipiHmiIK aMUHAEPAl HUTPOKOCBUIBICTAP/bl TOTHIKCHI3AAH/BIPY apKbLIbl airy (aJuaTThl,
apoMaTThl):
Zn + KOH
CH3' CH2 - N02 + 6[H] —’CH3CH2NH2 + 2H20

HI/ITp 0O3TaH 3TUIIaMHUH




«OHTycTik Ka3zakcran G EARN AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK NSTE MEIHUIHHCKAS aKaJIeMHI»

T

XUMHSIIBIK TIOHIEp Kadeapacsl 640ertiy 40 OeTi

JlopicTep KUBIHTBIFBI

AuunuH 0osly, JOpUIIK KypajaapAbl, IUlacTMacca ajly ©HEpKIciOiHJIeri ©H MaHBI3/IbI
MMKI3aTTapblHbIH ~ Oipi. OHBI  TeMipAiH cy OybIMEH KaThIChIHIA HUTPOOCH30JI1aH
TOTBHIKCHI3TaH/IBIPY APKBLIbI aNla Ibl:

Fe + H,0, t°

CsHsNO, + 6[H] CeHsNH, +2 H,0
AHUIVH
Hutpoben3onnan anunuH any onicid 1842 xpuisl anram pet opbic FanbiMbel H.H.3unHuH amkas.
CsHsNO2 + 3(NH.)2S —S CeHsNH2+3S| + 6NH31 + 2H20
AMUHJIEpAIH XUMHUSUIBIK KACHETI aMMHaKThIH KaCUETIHE YKCcac Kesell.
1) Cymen opekerrecyi:

CH3 - NHZ + HOH‘—_‘[CH3 - NH2 - H]+OH_ ‘——‘[CHS - NH2 - H]+ + OH"

Merunamun
MeTtunamMmmoHui METHJIaMMOHUHN
TUAPOKCH/TI W OHEI
NH; CH3z— NH> CH3z— NH - CH3;
7

Heriznik kacueri eceni
2) Kplmkpu1mapMeH opeKerTecyi:
a) NHsz + HCI — NH4ClI
06) CHz— NH2 + HCI < [CH3z— NH3]CI <> [CH3— NH3]* + CI
METHJIAMUH METHUIIAMMOHU I
XJIOPHUIL
Tuonoap, muocnupmmep, mepkanmap — xannsl Gopmynacel R - SH 6onaTeiH, CyTeK aTOMBI
KOMIPCYTEK paJuKalIbIMEH OpBIH aliMackaH  KYKIPTCYTEKTiH TybIHABLIApbl. DeHommapasy
aHaJoOrTapblH THO(EHOoAap Aen aTalbl.
Ar—-S-H
MenunuHaga KOJJIAHBIIATHIH CyJIbQUATEPHIH KoHE  CyNb(OHKBIIKBUIAPBIHBIH  Keioip
TYBIHIBIIAPBI:
1) buc (2-xnmopatun) cynspun - CICH2CHSCHCH2CI.  On tepini ipiHAeTETIH aca yIbl 3aT.
Ou1 MIIPHT aTATYBIMEH 9CKEPH YJIAHIBIPFBIII 3aT PETIHIC KOJIIaHbLIAIbI.
2) Huadenmncynsdon (4, 41 — nuamuno mudeHuncynbpoH) — anamnecti eMAEHTIH Tpemapar
peTiHe Maii1anaHaibl.
3) Humekcun (numetwicynb(okcua) — KaObIHyFa Kapcehl, aybIpyIbl CE3AIPMENTIH KOHE
AHTUMUKPOOTHI ocepi Oap Iopiiik KOJIaHbIcTa 00JIA IbI.
4) Hucramun auruapoxaopuai HoN(CH2)2 — S— S — (CH2)2 — NH; - 2HCI
Cayie aybIpyBIHBIH aJIABIH Ay YUIIH I9pUTIK MpenapaT peTiHie KOIJAaHbUFaH.
5) NH2 — CsHs — SO3H - cynbdanunamMuaTii aHTHOAKTEPUAIIBI JKOFaphl AOPUTIK Kypas peTiHae
KOJIJaHbLIIaIbl.

9.7KaHa TakpIpbINTHI OEKiTYy. 20 MuH
10.Ca6akThl KOPBLITHIHABLIAY. 5 MUuH
- OKYILIBLIAPIBIH OLTIM JICHreliH Oaranay

11.Yiire Tancsipma Oepy. 5 MuH

12. OnebuerTep:

Kazak tininge

Heri3ri:

1.JoypendekoB K.H. «Opranukansik xumusi», OkynsIk [- Tom. [lIsmvMkenT, 2016x.

2.ITarcaeB O.K., Cabuposa I'.A., PaxmanoBa I'.C. XMW menunmHaneik kKomwtemkaig 11 kype
«Empey ici» xoHe «CTOMATONIOTHs» MaMaHIBIKTapbl CTYAEHTTEpI YIIIH OKY KypaJibl
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Iemvkent, 2016, 236-253 6.

3. ITarcaes O.K., llluteibace C.A., TopedekoBa I'.A. «DHU3UKAIIBIK )KOHE KOJUIOMATTHIK XUMHS.
[emvkent -2010.

4 IlatcaeB O.K., [lluteibaes C.A., Jloypenoexor K.H., beitopranukanbik Gpu3KomIONATE XUMUS.
Okyubik. [IemvkenT, 2004.

5. XKainay C.XK., KynaxanoB K.C. ®usukanbik KoIouATHIK XuMusa. OKy Kypaiibl. AJIMaThl,
Camnar, 1999

Nel9 apic

1. Topic TakbIpbIObI. AJBICTUATED MEH KETOHIAP.

2. Cabaxk Typi: gopic

3. Carar canbl: 2 caraT

4.CabaKkThIH MaKcaThl: aJbJAECTHATEP MEH KETOHAAPAbIH peakiusiacy KadiieTi MeH
KYPBUIBICHIH O1Ty.

5. YiibIMaacThIpy Ke3eHi:

OxyubuIapabiy cabakka KaThICYBIH TEKCEPY. 10 mun
Oxyubutapabiy cabakka JalbIHABIFBIH TEKCEPY.

CabakThIH MaKCcaThl.

6. OKyIbLIAPABIH 6TUITeH TAKBIPHIN 00MbIHIIA OLTiMiH Tekcepy. 15MuH
7. Kana cabakThbl TYCiHAIpY: 35 MuH
8. lapicTin Te3ucrepi:

Anvoezuomep sxcone KemoHoap oen Kypamvinoa kapoonun moovr >C= b6ap
N
. . . _C=0.
KOMIPCYmMeKmiy myblHObLIAPbIH AMAiobL.
AJBIIETHI MOJIEKYTaChIH/Ia KapOOHUI TOOBI CyTE€K aTOMBIMEH KOHE KOMIPCYTeK

panukansiMeH OaiinanbickaH. @opManbaeruare KapoOoHUIIII TOI eKi Oipaeit CyTek aToMaapbiMeH

‘/()

“H
OailTaHBICKaH. TonTapeiH arbdecud moobwvl NET aTalIbl.

Keronnap monexynacbsiHaa KapOOHHIIAL TON €Ki KeMIpCyTeK paJuKajbiMeH OaillaHbICKaH
’KOHE OHBI KETOTOII JIeTl aTaiIbl.

0
V
R— c\/ R—C—R’
H I
0
Anpneruarep KETOHAp

Anbpaeruarep MEH KETOHHAp KapOoHundi Kocwlivlcmap >Kirine skaranbsl. KemipcyTek
paavKaJbIHBIH KYPBUIBICBIHA OalIaHBICTHI allbJETHATEP MEH KETOHIAP aiughammol, auyurioi
XKOHE apomammul Aen Kikrepre OemiHeni. AnmudarTsl aabJAeTHATEp MEH KETOHIAP KAHbIKKAH
KOHE KaHblKna2an OOJIBIT KIKTEIIHE/T.

HOMEHKJIATYPACHI

Xanbikapanelk HoMmeHkiatypa [UPAC xyiieci OoMbIHIIA anbJerujaTepiH aTaysbl
KOMIPTEK aTOMBIHBIH CaHbl COFaH TeH (aJpJerua TOOBIHAAFbl KOMIPTEK aTOMBI Kipeji)
KOMIPCYTEK aTayblHaH Kypaliajbl JKOHE XYPHAK -a1b KOCBUIBIN aTajajabl. bacTel KemipcyTek
pajuKalblH HOMIpJey anbJeru]l TOOBIHIAFBI KOMIPTEKTEeH OacTaifapl. AJbAETHATEPAl
TPUBHAJIIBI )KOHE OPBIHOACAPIIBIK HOMEHKJIIATYpasiap OOWBIHIIIA aTakIbl.

KeroHmapapiH ataybslH OpbIHOACAPIIBIK HOMEHKIATYpa OOMBIHIIA KYPACTHIPFaH/Ia KETOTOI
KIpeTiH eH Y3bIH KeMipcyTeK Ti30eriH Ttapaan anajsl. KapOoHHI TOOBIHAAFE KOMIPTEK aTOMBI
Kimi canfa ue OonaTeiHAal erinm Hewipieiai. COCbIH KOMIPTEK aTOMBIHBIH CaHBI COHJAN
OonaThIiHIal KaHBIKKAH KOMIPCYTEeK aTayblHA —OH JKYPHAFBIH KOCAJbI )KOHE KETOTOINKA EHETIH




AO «HOxHo-Ka3zaxcraHckas
s o MEIHIIHHCKAsI aKaJIeMHsI»
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«OHTtycTik KazakcTan
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIEP Kadeapackl 640etTiy 42 OeTi

JlopicTep KUBIHTBIFBI

KOMIPTEK aTOMBIH CaHMEH Oenriieli: XaJblKapaiblK Kyie OOHBIHINA ajbJCTUITIH aTaIybl
Colikec aJKaHHBIH aTblHA —a/ib JIETEH JKallFay JKaJFaHybl apKbUIbl Ty3iieni. Kemiprek Tiz0erin
HOMIpIICYl albJCTUATI TON OailIaHBICKAH KOMIPTEK aTOMbIHAH OacTaijbsl. Mpicaibl, 3 —
METHUJINeKCaHaIb

-0
CHs - CH, - CH, - |CH -CH, - QH
CHs
I"'OMOJTOrTHIK KaTapbl
HCHO wmetanaib
CH3CHO sTanainb
C2HsCHO nponanais
C3H7CHO 6yranann
CsH9oCHO nenranaib
AJIBIHYbBI

Cnuprrepai TOTBIKTBIPY. bipiHmimik couprrep anpieruarepre AeiiH, eKIHIIUIIK
CIUPTTEP KETOHAApFa JEHIH TOThIFabl:
0
(0] [0]

4
R—CH,—OH Tho ~ R*C\ R—CH—R’ o ~ R—C—R’

H | i
OH 0]

Aaxungepain ruaparanusicel  (KydepoB  peakmusicel). KyuepoB — peakiusichl
JKarIaibIH/Ia allETHJICHHEH CIpKE alibJer'M I, OHbIH TOMOJIOTTApbIHAH KETOHAAP TY311e/1i:
N 0
o He''; H,50, v
HC=CH + H,0 —————> CH;—C_
H

R—C=CH + H,0 =0, R—("j—CH3

0
IeMuMHaNABI TrajdoreHAJIKHAAPABIH TUAPOJHU3i. DbBipiHIIUIIK KeMipTeKk aToOMBIHIA
rajloreH aTomJapbl 0ap eem-TajoreHaJKaHJIapAblH TUAPOJIM31 OapbICBIHAA aJbAETHIATEp, all

eKIHIIUTIKTEpACH- KETOH1ap Ty3UIel:
cl 0

CHB—CHE—CiH . CH3—CH2—C</ + 2HCI
Cl H
1,1-nuxnopaponan MPOMUOH aJIbICTU/I1
®U3UKAJIBIK KACUETI

KyMmbipcka anbaerufi-ra3, TOMEHI1 alibJACTHATED KOHE KETOHAAP- YIIKBIII CYHBIKTBIKTAP.
Omnap cyTeKTik OaiylaHbIC KYPY KaOlJIETIHIH )KOKTBIFBIHAH COMKEC CHUPTTTEPMEH CaIbICTBIPFaH 1A
TOMEH TeMmIepaTypaaa KaitHaiael. KeToHmapasiH KaitHay TeMIiepaTypachl OJIapiblH allbIeruaTi
M30MEpJIEPIMEH CaNBICTBIPFAH/A XKOFAphl 00Jaabl. ANBIETUATED KOHE KETOHIAP OPraHUKAJIBIK
epITKIIITEpE aKChl €puji, TOMEHIulepl —cyna epual. ANbIAETUATEP >XOHE KETOHIApJIbIH
KOIIIUTITIHIH 63/1epiHe ToH uicTepi 00maabl.

XUMUSAJIBIK KACUETI
1. Anpaerua TEK TOTBIKCHI3NAHBIN KaHAa KOWMal, COHBIMEH KaTap TOTBIFAlbl. AJbIETH]
TOTBIKKAH Ke37e KapOOoH KBIIIKbUIbIHA alfHamaapl. MbIHA cXema TypiHae Kkepceryre 0oambl:
R - COH —>[O] R - COOH
2. Kywmic aitHa peakrusicel — kyMic (I) OKCHAIHIH aMMUaKTaFbl €pITIHIICIMEH OPEKETTECYi:
2AgNO;3 + 2NH,OH—— Ag,0 + 2NH,NO; + H,0




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Kaq)enpa{cm 640erTiy 43 OeTi

JlopicTep KUBIHTBIFBI

0

i t®. NH,OH _0
CH, C\H + Ag,0

o 7
CHy-CT, + 2Ag}

JTaHajb CipKe KBIIIKbLIbI

3.Msic (II) rugpokcuaiMeH peakiuschl:

CuSO4+ NaOH — Cu(OH), + NazSO4

&O -0
CHy- CHz-C_ |+ 2CU(OH); ———> CHy-CH, - (OH+ Cu,0} + H,0
KipImimI
ponaHab IIPOIIMOH KbIIIKBLIBI TYCTI
TyHOQ
9.7Kana TakpIpbINTHI OEKiTY. 20 MuH
10.CabdaKTbI KOPBITHIHABLIAY. 5 MuH
- OKYIIBLIAPBIH OLTIM JIeHTreiliH Oaranay
11.Yiire Tancsipma Oepy. 5 MUH

12. OneduerTep:

1.JoypenbekoB K.H. «Opranukansik xumusi», Okynsik [I- Tom. HlemvkenTt, 2016:x.9-386.
2.Ilatcaes O.K., CabupoBa I.A., CepumberoBa K.M., byxapbaesa A.E., I'.A.TepebekoBa
«XuMus MOHIHEH MEN.KOJUICMKIIH | Kypc CTyaeHTTepiHe apHaliFaH OKy — 9MIICTEMEIIK KypaJl,
IIemvMkenT, 2011k, 177-18560.

3.ITarcaeB ©.K., CabupoBa I'.A., Paxmanosa I'.C. «Xumus» MenunuHaIbIK KoJuiemkaiH 11 kypc
«Emaey ici» koHe «CTOMATONOTHS» MaMaHIBIKTaphl CTYACHTTEpl YIIH OKY KypaJsbl,
IIsmvkenT, 20163k, 228-236 6.

4. ITarcae A.K., Kaiimay C.K. OpraHukanblk XuMus Herizaepi, oKyiabik, [lIsmvkenT, 2005, 2 -
Kitam, -b.

5.I1atcae ©.K., CeiitemberoB T.C., C.A. llluteibaeB, K.H. [laypenbekoB beiiopranukaibik
XUMHS, OKy Kypasisl, 2005.

6.0prauKanblKk XUMEST TIPaKTUKYMBIL: OKY - onmictemenik Hyckayiblk / A.C. Koxamxkaposa.-
Anmatsl : OBepo, 2013

7. Upaiisep, M. beriopranukansik xumusa. OKynIbsIK AMatsl: 9Bepo, 2013.

8. UntepHer-caiit
Ne20 opic
1. Japic TakpIpbIObl. KapOoH jxoHE MUKapOOH KBIIIKBLIAAPBI, ONapAblH KaCUETTEPI.
2. Cabaxk Typi: gopic
3. Carar canbl: 2 caraT
4.CabaKkThIH MaKcaThl: KapOOH jkKoHE TUKapOOH KBIIIKBUIIBIH pPeaKIusiacy Kabijieri MeH
KYPBUIBICBHIH O11Ty.
5. YiibIMaacThIpy Ke3eHi:
OxyubLIapabIH cabakka KaThICYBIH TEKCEPY. 10 mun
Oky1buIap/ibIH cabakka JailbIHbIFBIH TEKCEPY.
CabakThIH MaKCcaThI.
6. OKymIbLIApABIH 6TITeH TAKbIPbIN 00MbIHIIA OlTiMiH Tekcepy. 15MuH
7. KKana cabakrThl TYCiHaIpY: 35 MuH
8. lopicTiH Te3ucTepi:




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»
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MeIUIIHHA aKadeMHSIChD» AK

XUMUSITBIK TISHAED Ka(l)eﬂpa:CbI 6406etTiH 44 Geri

JlopicTep KUBIHTBIFBI

Kypambinna Oip Hemece OipHeme kapOokcun Tontapel (-COOH) O6ap kemipcyTeKTiH
TYBIHIBUIAPBIH KAapOOH KBIMIKbULIAPBl JAen aTaiabsl. KapOokcwumi Tom KapOOHMJ IKOHE
//O (kapOOHHI TOOBI)

C

. \OH (THAPOKCHJI TOOBI)
TUIPOKCHI TOOBIHAH TYPATBIH KYpAeni (yHKIMOHAIABIK TOTI.

KapOoH KbIIKBUIIAPBIHBIH KaIbl (JOPMYIACHI:
R-(COOH)m, myHIaFrbl m- KbIIIKBUIIBIH HET13IUTITH aHBIKTAUTHIH KapOOKCHIT TOOBIHBIH
CaHEI.

KapboH KpIIKbUIIApB! HET13A1IIrIHEe Kapal KiKTeryl
[ T
Kap6oH KbilwKbingapb!

R

BipHerisai KenHeriagi

CH,COOH - cipke KbIIIIKbUIBI, HOOC —~ COOH KbIMBI3IBIK

KbILIKBUIBI
CH, = CH — COOH axpun
KBITKBUTBT HOOC — CH,—~ COOH snTaps

KbIIKbUIBL

I 1. Komipcymex padukansinbiy mabuzamvina
baiinanvicmel HciKkmey.

Kap6oH Kbl KbInaapsbl

KaHblKKkaH ‘ ‘ KaHbiknaraH | ApomarTbl
. — =i — — 8
CH;COOH cipxe (31aH) CH,=CH- COOH COOH
KBIIIKBLTEL, CH;CH,COOH nporeH (akpi) o
TIPOMHOH (IIPOnaH) KBIMIKELTEL,
KBIIKBLIEL Cy;H,sCOOH C:H;;COOH oenn
CTeAPHH KBIIIKBLITBL ;ENI]]K}JJBI
Berzol KEIIKBLTR
=
HOMEHKJIATYPACHI

KapOoH KbIIKBIIIAPHIH aTayla TPMBHAJNIBI HOMEHKJIATYpPa KeHiHeH KoJiaHbuiaasl: H-
COOH xymbipcka KpimkbUibl, CH3—COOH cipke KbpIKbUIbL. TpUBHANABI aTayda KapOOKCHI
TOOBIHA KAaThICTHI OpbIHOAcCapIapAbIH OPbIHAAPHI TPEK IpINTEpIMEH a, 3, Y )KoHe T.0. KepceTuienl.

y B«
CH3-CH2-CH-COOH
CH3

0. — METUJIMal KbIIIKbLUIBI

XanpIKapajblK OpbIHOACAPJIBIK HOMEHKJIaTypa OOlbIHIIa KapOOH KBIIIKBUIIAPBIHBIH
aTaynapbl KapOOKCHJ TOOBIHIAFbI KOMIPTEK aTOMBIH €CElKEe aliFaHia KOeMIpCyTeK aTayblHa
KblWKbLIbL CO3 TIPKEC] JKaJiFaHaIpl. bacTbl keMipTek Ti30eriH HeMipiey KapOOKCHII TOOBIHIAFbI
KOMIPTEK aTOMbIHAH OacTajabl.

6 5 4 3 2 1

CH3-CH2-CH2-CH2-CH-COOH

C2HS CH3
2-MeTUII-4-3TUITEKCAH KBIIIKBLIBI
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XUMHSIIBIK TIOHIEp Kadeapacsl 640erTiy 45 OeTi

JlopicTep KUBIHTBIFBI

Kapoon KbliuKblioapvlHblH 20M0102MbIK, KAMAD bl

Dopmyaa HomMmenxkaatypa 00iibIHIIA KbIIIKBUIIAPAbIH aTATYbI
HIOITAK xanbrkapalibik TpuBuanIb
H-COOH METaH KbIIIKbLIbI KYMBIPCKA KBIIIKBIIbI
CH3-COOH 3TaH KbIIIKbUIbI CipKe KBIIIKBLIBI
CH3-CH2-COOH MPOIAH KbIIIKbLIbI MIPOMMOH KBILIKBIJIbI
CH3—(CH2)2-COOH OyTaH KBIIIKBIJIBI Mali KBIIIKBIIBI
CH3—(CH2)3—COOH [IEHTAH KBIIIKBLUIBI BaJIepUaH KbIIIKBLITBI
CH3—(CH2)4-COOH TeKCaH KbIIIKbIJIbI KalpoH KBIIIKbIIbI
AJIBIHYbI

1) BipiHIIiiiK coupTTep KOHE aJbJETUATEPAIH TOTHIFYbI. BipiHIIiIiK cCliupTTepIi
KapOOH KBIIIKbUIIAPbIHA JAEH1H TOTHIFYBI aJIbAET M1 TY3ULY CaTbIChl aPKBLIbI KY3€re acaibl.

) . 0] _,4”0 (0] ,/;"O
R—LH:—UH T R_(_,,\ — R_L\
- H OH
2) AnKkaHabl ayaHbIH KYPaMbIHIaFbl OTTEKIIEH MapraHell TY3bl KaTalTH3aTOPhI
KaTBICBIH]IA KOHE KBICBIMMEH KBI3JIbIpFaH/Ia TOTHIFY OapbIChIHIa KapOOH KBITIIKBLUIBI TY31JIEI.
2CH3-CH2-CH2-CH3+502 — 4CH3—-COOH +2H20
OyTtaH CipKe KBIIITKBLIBI
3) Ankenaepai ruipokapooHuIIey. AJKCHI KbIIIKbUIABI KATATU3aTOP KATHICHIH 1A
keMmiptek (II) okcuaiMeH, cyMeH KbI3IbIPFaH/Ia )KoHE KbICHIM OepreH e KapO OH KBITITKBUTBI
Ty3inesmi.
H2C=CH2+CO+HOH — CH3-CH2-COOH
STHJICH MPOITUOH KBIIITKBLIBI

DOU3UKAJIBIK KACHETI
KyMbIpcka KbIIIKbLIBI. Tycci3 oTKip nicTi cylbIKThIK. Cyna, 3TaHoaa, dgupae
epuni. boc kyiinae KyMbIpcKanap 0eneTin 0e3/e, KajlaKahIblH KypaMbIHIa Ke31eCe/l.
Cipke KbIIIKBLIbI. OTKIP HiCTI TYCCI3 CYHBIKTHIK, CYMEH, 3(QUPMEH, TAaHOJIMEH
aparacajpbl.
XUMUAJIBIK KACHUETI
XuMHUSUIBIK KacHeTTepi:
1) Ty3mapasiH Ty3inyi. KapOoH KbIIIKBUIIAPEI OCJICEH I METAIaPMEH, HETI3/IiK OKCHUITEPMEH,
TUAPOKCUIATEPMEH KOHE CUITLIIK MeTajlapAblH KapOOHATTaphIMEH OPEKETTECKEHIE Ty3lap
Ty3ei.
2CH3-COOH +Zn—(CH3-COO0)2Zn+H; 1
MBIPBIIII AI[eTAThI
2CH3-COOH +MgO—(CH3-COO0);Mg+H20
MarHU# aleTaThl
CH3-COOH +NaOH— CH3-COONa-+H-0

HaTpU areraThbl




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 640etTiy 46 OeTi

JlopicTep KUBIHTBIFBI

2CH3-COOH +CaCO3—(CH3z—C00).Ca+H2CO3

KaJIBIIMH alleTaThl
2) CriuprTepMeH opekeTTecyi (dTepudukanms peaxiusach). KapOoH KeIMIKbUIAPHI KBIMIKBLIIbI
KaTalu3aTop KaTBICBIHIA KBI3JBIPFAHIa CHUPTTEPMEH OpEKeTTeceli, HOTIKECIHAEe KypAeni
adupnep Ty3ineni. byn peakius «dTepuduKkaims peakusacb Iem aTaiabl.
CH3—-COOH +H-0OC;H5—CH3-COOC,Hs+H>0
CIpKE KBIIIKBUIBI ~ 3TAHOJ STUAIlEeTAT
3) TI'anorenney peakumsicbl. KapOOH KbIKBIIApbl TaJIOTEHAEPMEH OpPbIHOACY peaKLusChIHA
Tyceni. OpplHOACY peaknuschl KapOOKCHI TOOBIHA KAaKbIH KEpIEeri CyTeri aToMbl TrajoreH
aATOMBIHA aybICAIbI.
CH3-CH-COOH+Br,—CH3z-CH-COOH-+HBr

H Br

4) KyMbIpCKa KbIIIKbLUIbI KYPBUIBICHIHBIH €PEKIIeITiriHe 0alTaHbICThl TOTHIKCHI3IaH IBIPFBIII
KacueT KepceTel, albIeruATep TOpi3Al «KyMic aliHa» peakusaChIH Oepeni.
H-COOH+Ag,0—CO21 +H20 +2Ag|
Koaganbliysl.

Kym™mbIpcKka KbIIIKBLIBI OPraHUKAIBIK CHHTE3/1€ KeHIHeH KONIanbuIaael. Mbic. MaTanap
0osiyna ambITKBl PETiHIE, apa MIapyallbUIBIFBIHIA BappoaTO3Fa KapcChl, MECTUIUATED anyaa
JKOHE COHBIMEH KaTap MeOuuuHaoa KymulpcKa KblKblblHblH 1 %—0blK cnupmmik epiminioici
Hespancua0a, MUO3IUMMme HeaKna Mail peminoe Hcane m.o. Koao0aHwliaovl.

Cipke KbIIIKBLIBI OpPraHUKAIbIK CHHTE3/I€ pPEareHT JKOHE epITKILI pPEeTIHJE KeH
KOJJIAaHBICKa He, 3-6% cipke KbIKbUIBIHBIH EPITIHAICIH JOMJIK TY3JBIK PETIHAC XKOHE
KOHCEPBAHT PEeTiHJE Maijananbuiansl. Meouuyunaoa 0apinik 3ammap ( Kop2acvlh ayemamol,
auemuncanuyul KblKblibl, henayemun, napayemamo) Cunme3sinoe Koja0anuliaobsl.

9.7Kana TakpIpbINTHI OEKiTYy. 20 MuH

10.CabaKThl KOPBITHIHAbLIAY. 5 MUH
- OKYIIbLIAPBIH OUTIM JIeHreliH Oaranay

11.Yiire tanceipma Gepy. 5 MuH

12. OnebuerTep:

1.JoypendekoB K.H. «Opranukansik xumus», Okyiaslk [I- Tom. HIemvkent, 2016:x.39-606.
2.Ilatcaes O.K., CabupoBa I.A., CepumberoBa K.M., byxapb6aesa A.E., I'.A.TepebGekoBa
«XuMHUs» MOHIHEH MeA.KOJUIeKAIH | Kype CTyAeHTTepiHe apHaJFaH OKYy — o/iCTeMeNiK Kypal,
IIemvkenT, 2011k, 187-20260.

3.ITarcaeB ©.K., CabupoBa I'.A., Paxmanosa I'.C. «Xumusi» MmenuuuHanbik kosuiemkaid 1 kypc
«Emzey ici» xoHe «CrTomaToiorus» MaMaHABIKTapbl CTYJEHTTEpl YIIIH OKY KypaJsl,
IIsmvMkenT, 20163k, 265-278 6.

4. ITarcae A.K., Xaiinay C.K. OpraHukanblk XuMus Herizaepi, oKyiablk, [lIsivkenT, 2005, 2 -
KiTar, -b.

S5.ITarcaes ©O.K., CetitemberoB T.C., C.A. lluteibaeB, K.H. laypenOekoB beiopraHukaibik
XUMUs, OKy Kypaubl, 2005.

6.0pranuKaiablK XUMHsI IPaKTUKYMbI: OKY - 9ficTeMenik HyckayislK / A.C. Koxxamxkaposa.-
AsnmMarsl : OBepo, 2013

7. Ulpaiisep, J. beitopranukansik xumus. OKynblKk AnMartsl: IBepo, 2013.

8. UuTepHer-caiit




AO «HOxHo-Ka3zaxcraHckas
‘-.,_?;;‘)J(ga? MEIHUIIHHCKAas aKaJIeMHI»
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«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIEp Kadeapacsl 640etTiy 47 Oeri

JlopicTep KUBIHTBIFBI

II cemecTp

Nel JTapic
1. Japic TakbIpbIObI . ['eTepodyHKIIMOHAIIBI OPraHUKAIIBIK KOCBIJIBICTAp.
2. Cabak Typi: nopic
3. Carar canbi: 1 carar
4.CabaKThIH MaKCaThI: CTYJCHT TreTepOodyHKIIMOHAIIB OPTraHUKAIBIK KOCBUTBICTAP B
aXKpIpaTa OUTy J)KOHE OJap/IbIH KAaCHETiH OKBIT YHpPEHY
5. YiibIMIacTBIPY Ke3eHi:
Oxy1butapablH cabakKa KaTbICYybIH TEKCEPY. S MUH
Oxkyubutapibiy cabakka JalbIHABIFBIH TEKCEPY.
CabaKTblH MaKCaThl.
6. OKymIbLIApABIH O6TUITeH TAKBIPHIN 00HbIHIIA OiTiMiH Tekcepy. SMuH
7. ’Kana cabakTbl TYCiHIipY: 25 MuH
8. lopicTin Te3ucTepi:

OKCUKBIIIKBIIAAP J€l, KypaMbIHAa KapOOKcuil TonTapblHaH Oacka Oip Hemece OipHele
TUAPOKCUII TONITaphbl 0ap OpraHUKaJbIK KapOOH KbIIIKbIAAPBIH aiiTaabl. JKaimbl popMmyJiachl:

_COOH
R\OH (HO), - R - (COOH),
OKCHKBIIIKbUIAAP/IBIH HET13A1Tir1 KapOOKCHII TOOBIHBIH CAaHBIMEH TaFalbIHAANIabl. MBbICAIIBI,
cyT KbikbIel CH3—CHOH—COOH O1p Heri3ai yIaToM bl

anMa KpIKpIsl HOOC—CH—CH;— COOH  ekiHeri3ii TepTaTOMIbI

OH
OKCHKBIIIKBIIIAP KBIIKBUIIAPIBIH Ja, CIUPTTEPIiH /1€ KACHeTTEepiH
kepcerenl. bynap KelIKbuIgap TOpi3Al Ty3Aap, KypAenal sgupiep, aMuaTep kKoHe T. ¢. Oepenl.
Mpicanbl, CYT KbIIIKbLIHI.
1. Kapboxcun moovina dbatinanvicmol:
1. Auccounanmsianysl —

R— CH(OH) -~ COOH <> R—CH (OH)- COO" + H*

2. Ty3napasiH Ty311y1 —
CH3z— CH (OH) — COOH + NaOH — H»0 + CH3z — CH (OH) — COONa
I'muKkonal KbIIKbLT TJIMKOJIJ KbIIIKBIIIBIH
HATPHUITI TY3bI
2. Kypzeni adpupnin Ty3imyi —

CHz— CH(OH) — COOH + ROH — CH3 - CH(OH) — COOR + H;0
II. CiupTTiK ruIpOKCcUI OOMBIHINA XY PETIH peakiusiap
1. TOTBIFYBI —

R-COOH + [0] —>H-C-COOH

|
OH 0]
['MMKOIIb KBIIIKBITEI TJIAOKCAIb KBIIIKbLIbI

CH; - CH - COOH + [0] —=HyC- ﬁ - COOH + H,0
OH 0




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTtycTik KazakcTan
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Ka(l)eﬂpa:CbI 6406etTiH 48 Oeti

JlopicTep KUBIHTBIFBI

CYT KBIIIKBLIBI MUPOKY3IM KBIIIKBLIBI
2. Kypaeni adupain Ty3inyi —
R - COOH + HO - CH, - COOH— >R - % - CH, - COOH + H,0

@)
3. XKaii apupmin Ty3imyi —
R-J+HO-CH,-COOH —-R-0-CH;-COOH + HJ
Keke oxinoepi:
1. T'nukonmi KeIIKBLT (OKCHCIPKE) OH - CH, - COOH
2. Cyr kpimkbuUibl (o - okcunponuon) CHz— CH(OH) — COOH
3. Anma (MOHOOKCHSIHTAPh) KBIIIKBLIbI
HOOC — CH(OH) — CH, - COOH
4. lllapamn (TMOKCUSHTAPh) KBIIIKBLIBI
HOOC — CH(OH) — CH(OH) — COOH
5. JINMOH KBIIIKBUIBI
?H
HOOC - CH, - C - CH, - COCH
COOH

Tanozenkapoon KeluiKolioapol
0 - TAJIOT€HKapOOH KBIIIKBIIIAPBIH OHEPKICINTE AJIEKTPOXUMUSIIBIK KOJIMEH allyFa OOoabl.

HF AP H,0
- - > e
H;C - COOH 3JIEKTPOIIH3 F3C - C\F CF;COOH

Cipke KBIIIKBIJIBI MEH XJIOpP KOCHMAChIH HEMECe XJIOPMEH COYIENeHIPy apKbLIbl YIIXJIOPCipKe
KBIIIKBUTBIH aJTyFa O0masbl.

Cly, t° Cl,, 0 Cl,, t°
CH3;COOH WClCHZCOOH H—CI’C|2CHCOOH H—CI>CI3C - COOH
TanoreHkapOOH KBIIIKBIIBI 0ACKa TajJOreH aTOMBIHAH TYPATBIH Ty30€H OpbIH 0acy peanusichbiHa

TYCE aajibl:
R - CH(CI) - COOR! + Na*X- — R - CH(X) - COOR! + Na*Cl-
AMUHKBIIIKBLIAAP — MoJiekyJiackiHaa aMuH (- NH2) xxoHe kapOokcui
(- COOH) TtonTapel 6ap KOMIpCYTEKTEPAiH TYybIHIBLIAPHI.
XKanmer popmynacer: (NH2)m R (COOH)n
Mynpgarel m kxoHe n 1 HemMece 2 — re TeH. COHBIMEH aMHH- KBIIIKbULIAP apajiac
(GyHKIUSAHANIB KOCBUTBICTAP OOJIBI KEJETl.

KapGoxcunai
o

AMHHO TOI

R

Pagwukan

AMMHKBIIIKBUIBIH KYPBUIBICHI




«OHTycTik Ka3zakcran G EARN AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK NSTE MEIHUIHHCKAS aKaJIeMHI»
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XUMHSIIBIK TIOHIEp Kadeapacsl 640etTiy 49 OeTi

JlopicTep KUBIHTBIFBI

AMUHKBIIIKBUIIAD  KYpPaMbIHAAFbl (DYHKIIMOHAJILI  TONTAp CaHBbIHA JKOHE OpHaJacy
JKarIaibIHa Kapai KiKTenei.
DYyHKYUOHAIObL MONMBIH, CAHbL OOUBIHWIA:

MoHoaMIUHKapOOH KbIIIKbUIBI H>N-R - COOH
JlnaMUHMOHOKApPOOH KBITITKBUTBI (H2N)2 — R - COOH
MoHOaMUHIUKAPOOH KBITIKBLTBI H2oN - R — (COOH),

9.7Kana TakpIpbINTHI OEKiTY. 5 MUH
10.Ca6aKTbI KOPBITHIHABLIAY. 5 MuUH

- OKYIIBLIAP/IBIH OUTIM JIEHreliH Oaranay

11.Yiire Tancoipma Gepy.

12. 9neduerTep:

1.JloypenbekoB K.H. «Opranukansik xumus», OKynbik I1- Tom. [IsivkenT, 20165.66-8006.
2.IlatcaeB O.K., CabupoBa I.A., CepumberoBa K.M., byxapbaesa A.E., I'.A.TepebGekoBa
«XuMUs» MOHIHEH MeA.KOJIeKAIH | Kypc CTyJqeHTTepiHe apHaJFaH OKy — 9/ICTEMENIK Kypal,
[emvkenT, 20113k, 287-3100.

3.ITarcaeB ©O.K., CabupoBa I'.A., Paxmanosa I'.C. «Xumusi» MenunuHaIbIK Koyuiemkaid I1 kypc
«Emaey ici» koHe «(CTOMaTONOTHS» MaMaHABIKTaphl CTYJEHTTEPl YIIIH OKY KYpaJsl,
IIemvmkent, 2016k, 265-278 6.

4. ITarcae A.K., Kaiinmay C.K. Opranukanblk Xumus Herizaepi, okyiablk, [lIsivkent, 2005, 2 -
Kitam, -b.

5.I1atcae ©O.K., CeiitembOeroB T.C., C.A. [lluteibaes, K.H. [laypenbexkoB beiiopranukaibik
XUMUsI, OKy Kypasbl, 2005.

6.0praHuKanblK XUMHS TPAKTHKYMBI: OKY - ofmicTeMenik HyckaynslK / A.C. Koxamxkaposa.-
Anmatsl : OBepo, 2013

7. paiisep, J. beliopranukansik xumusa. OKyabslK AnmMatsl: 9Bepo, 2013.

8. nTepHer-caiiT

Ne2-3 Jlapic

1. Topic TakbIpbIObI . AMUH KBIIKBUIIAPBL. AKYBI3IAP.

2. Cabaxk Typi: gopic

3. Carar canbi: 1 carar

4.CabakThIH MaKcaThbl: Ooaliak aopirepiep aKybi3aap KypaMbIH Ol1yi KakeT, cebeli ar3ara
OT€ KOKETT1 TaFaMJIbIK 3aTTapAbIH Oip Oesiri 60k TaObLIaABl. AN aKybI3Iap KypaMbIHA
OpTYpJIi aMHHKBIIIKBLUIAAPEI €HEJTl, OJap/IbIH MENTHATIK OaiiTaHbIcTap apKbLIBI O1piryi
nenTuaTepre oaKenesnl. J{opicTi oKy HOTUXKECIHAE CTYAEHT KaparnaibiM aMMHKbIIIKbUIAPbIHBIH
KYPBbUIBICBIH ’ka3a 011yl Ka)KeT, OJapAbIH HET13I'1 XMMUSUIBIK KACUETTEPIMEH TaHBICYbI KEPEK
5. YiibiMaacTeIpy Ke3eHi:

OxyuibLtapabiH cabakka KaTbICYbIH TEKCEpy. 5 MUH

OxymibLIapabiH cabakka JailbIHIBIFBIH TEKCEPY.

Ca0akTbIH MaKcaThl.

6. OKymbLIapABbIH 6TIITeH TAKbIPbIN 00HbIHIIA OiTiMiH Tekcepy. SMuH

7. Kana cabakThbl TYCiHAIpY: 25 MuH

8. lopicTiH Te3ucTepi:

AMUWHKBIIIKBUIIAP IETeHIMI3 — MOJIEKYJIa KypaMbIH1a aMuH ToOBI - NH> xoHe kapOokcut
10061 — COOH 60mnateIH 3aTTap. MBICAIBL:

H2N-CH2-COOH H2N-CHz- CH2-COOH




«OHTycTik Ka3zakcran AO «HOxHo-Ka3zaxcraHckas
MEeIHIIMHA aKadeMusIchl» AK R o) MEIHUIHHCKAS aKaJIeMHI»

1

XUMHSIIBIK TIOHIEp Kadeapacsl 6406ertiy 50 OeTi

JlopicTep KUBIHTBIFBI

AMUH CIpKE KBIIIKBLIBI AMUHITPOIUOH KbIIIKBLIbI

AMUHKBIIIKBIIAPEI Cy/Ia €PUTIH TYCCI3 KPUCTAJIBI 3aTTap, OJIAPABIH KOMIIUIITHIH TOTTI
noMi Oonazpl. AMUHKBIIIKBUIIAPIBIH MOJICKYJIalapblHBIH PaJUKAIbIHIAFBl CYTEri aTOMBIHBIH
OpPHBIH aMHUH TOOBI 0acKaH KapOOH KBIIIKBUIIAPKI IET KapayFa 00asI.

HOOC -CHz-CH2-CH- COOH CH; -CH,- CH2-CH>-CH- COOH
NH> NH> NH>
['myTaMuH KBIIIKBLIBI JInznn
OU3UKAJIBIK KACUETI

0- AMUHKBIIIKBUIIAPABIH HAKTHI 0alKy TemrepaTypachl koK koHe 200°C-maH >korapbl
TeMmIepaTypaaa bIABIPAWTHIH KpucTaiabl 3aTTap. Onap Oeinosisp opraHUKaIbIK epiTKiIITepae
epiIMeNTiH, Olpak cyJa epiMTal 3aTTap.

XUMUAJIBIK KACUETI
1. AMHHKBIIKBUIIAPABI KBIIIKBUT PETIHIE HETI3IEPMEH OPEKETTECIN — Ty3, ajl CHUPTTEPMH
opeKeTTeCiN, Kypaedi apupiep Ty3emi.
H2N-CH2-COOH +NaOH— H2N-CH2-COONa +H,0

H2N-CH2-COOH +HOR— H>N-CH>-COOR +H20

2. AMUHKBIIIKBUIIAPAA KBIIIKBUIIBIK JKOHE HETI3IIK KacHeTTep op TYpJii aTOM TOMNTAapbIHA
OailTaHBICTBI OOJIFAH IBIKTaH, OJIAPJIbIH MOJICKYJajaaphl 0ip — OipiMEH OpPEeKETTECE anaibl.
H>N-CH>-COOH + H2N-CH2-COOH — H>N-CH2-CO- HN-CH>-COOH

AMUWHKBIIIKBUT MOJIEKYTaJapbIHBIH dpEKeTTecyl HoTIKeciHae naiaa 6omran -CO- HN-
aToMaap TOObI MeNTHJ HEMece aMHJ TOOBI, ajJ KeMipTeri MeH a30T aTOMJAapbl apachlHIAFbl
OailmaHpIC MeNTUATIK OailTaHbIC JICT aTamaibl.
AtaM koHe KaHyapiap ar3achl aKybI3apabl KYPYFa KaXKETT1 aMUHKBIIIKBLIIAP/IbI TaFaM
KYPaMbIH/IaFbl AaKYBI3IapAaH alabl.

Tipi opraHusmzaepIiH HEri3iH KypaWTbiH OelOKTapAblH MaHb3Abl poyiiH . DHrensc:
«Tipmimik-0eNoKTel ACHENEpAiH TIPIIUIIK €Ty oHici»-AeNn KepceTkeH OomnarbiH. benok -
OpraHu3MJIeri 3aTTapAblH €H KYpJAENici, all OHBIH OJJIMEHTTIK KypaMbl  aWTapJIbIKTal
KapanaiibiM Oonpim  kenemi. Onma 51-53% xemipreri, 16-18% aszor, 7% cyreri, 21-23%
orreri, 0,7-1,3% kykipr Oomanbl.  Keiibip Oenoktapga OyraH  KockiMima ¢dochop na
Ke3necenl. YpmeOypluak, cosi, KYHOArbICTBIH TYKBIMBIHJA OENOKTBIH MeJIIepl enayip Kell
Oomanpl. byn eciMaikTep TYKBIMBIHBIH YTIJIT€H MaccacblH CYMEH, TY3[bl, CIMPTTI JKQHE 9JICi3
CLATUIL epITIHAIIEPMEH TYHIBIPY JKOJBIMEH oOJyiapAaH OeNmoKThl Oeuin aiy KubH emec. Kymrri
KBIIKBUIZAPMEH KOHE CUITIIEpMEH Oipre KalHaTKaH Ke3le, COoHJah-aKk (QepMEHTTEepAiH
ocepiMeH 0eoK aMHMH KbIIIKbUIAAPbIHBIH KOCTIAChIHA BIABIPANIBI.

Benok - o-aMHH KBIIKBUIIBIH KaJAbIKTApbIHAH KYpaJFaH MOJIUIENTHAT] TI30EKTIH Heri3i
OO0JIBIN KeJIETIH TaOUFH JKOFaphl MOJIEKYJIAJIbIK KOCBUIBIC.

Benok ‘

IIpomeunodep(xapanaitbiM 6e710K ) MakpOoMOJIEKyIachl IIpomeuomep(xypneni Genok) Makpomorekyacsl
TeK O-aMUH TEK 0-aMHWH KbIIIKBIIAAP/IbIH KaJlAbIFbIHA FAHA E€MEC,
KBIIIKBULAAPBIH ~ KaJIIBIFbIHAH COHBIMCH 6aCKa aToMaapablH TOOBIHAH
Typaabl. MbICANIbl, THCTOH, aTbOYMHH, TJIOOYIIHH, Typajibl (TTMKOIIPOTEH I,

IIIyTEIUH, MPOJaMUHAEP, IPOTAMUHIED. HYKJICONIPOTEH L IMIIONPOTens, pochonporenrep)




AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

«OHTycTik Ka3zakcran
MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Kaq)enpa{cm 640erTiy 51 OeTi

JlopicTep KUBIHTBIFBI

I. Benrokmotyy cunmesi. BenOKTHIH Ty3UIyl aMUH KBIIKbUIAAPABIH €KiyJalIbLIbIK KAaCHETIHE
HerizaenreH. IToaMKoHaCHCAMS JAEreHiMI3 - MOHOMEPJICPACH MOJICKYJadblK Maccachl TOMEH
3aTTapbiH (Cy, CIHUPT, TaJOTEHCYTEK, CYyTeK, T.0.) TY3UIyi OTETiH MOIMMEpIIEp aly IpoIeci.
//O //O
...H—NH—CH(R)—Q + H—NH—CH(R)—Q + . —
H H

—> _.-CH(R)-CO-NH - CH(R) - CO - ..+ n H,0

-CO-NH- T00BI amMuaTI TOI , )T OAAH TY3UITECH MOJMMEpIIeP/i MOTHAMUITED ACM aTalbl. o—
AMUHKBIIIKBUIIAPBIH [MOJTHAMHITEPI TMENTUATEP OOJBIT KeJedl >KOHE aMHHKBIIIKBULIBIH
KaJIIBIFbIHA Kapail AUMNENTHA, TPUIIENTH, MOMUNenTun (Ky3re AeiiH aMUHKBIIIKBUIBL 0ap)
HEMEeCe OJIMTOMENTH (OHHAH aCMaiThIH aMUH KBIIIKBLIBI 0ap) A€ a)XbIpaThlIabl.

[Tomunentuarepre OGemokTap xkartanel. OHBIH KypaMblHAa Oip emec, OipHemie
AMUHKBIIIKBUIIAPABIH ~ KaJNABIKTaphl  Oonanbl.  BemoKThIH  THAPONU3I  HOTHIKECIHIE
aMUHKBIIIKbUIIAPABIH Kocnacs! Ty3uienl. by Ti30extin 6ip ymsl NH2 — ToObIMEH, a exiHIicl
COOH To0bIMeH asiKTasazbl KoHE oJapipl ocel TonTapra cail N — 0acbl xoHe C — COHBI Jen
aTanaabl. MbIcabl, INIMLIKH — aJJaHUH — CEpUH — LUCTENH OeloK (parMeHTIHIH CUHTE31

...+ NH,-CH,-COOH + NH,-CH(CH3) - COOH + NH,-CH(CH,OH) - COOH -
NH,-CH(CH,SH) - COOH + ... —>

NH-CH,-CO-NH-CH(CHs;)-CO-NH-CH(CH,OH)-CO-NH-CH(CH,SH)-CO-...

Oacel COHEI

11. benokmuiy cuoponus3i.
H+ t0 + .0 H+, tO
Benox + H,0 — > [ommentun + H,O ——Omironentug + H,O ——

+ .0
Junentun + HyO — O—aMHHKBIIIKBLIbI

benokrapablH eKiHII OHE YUIIHINI PETTIK KYpbUIBIMJApblHA jKayanTbl OailaHbICTap
(cyrekTik, mucynbbun kemipmeci, T.0.) onci3 OOJFaHABIKTaH, OHAM Y3UIN, aKybI3AApIAbIH
KEHICTIK KYPBUIBIMIAPbIHBIH KAUTHIMCBI3 OY3bUTYbl 0€10KmblH O0eHaAmypayuacyl 1€ aTanajibl.
Jenatypanusra yiublparaH  O€lOK  ©31HIH OHOJOTUSJIBIK (DYHKIMSCHIH aTKapa ajiMaiibl
(denatuze — Taburu KacueTiHEH albIpbLIybl). KbI3abIpy, paauaiius, OpTaHbIH ©3repyi, Kerlip
XUMHUSITBIK 9CepIIepAeH, MIalKal CUIKYeH OeJOK JeHaTypalusIaHa/Ibl.

Benokmoiy mycmi peakyusnapeot
a) KCAHTOMPOTEHH PEaKIHUSIChl OCH30JI CAaKMHACHI Oap aMHUHKBIIIKBUIAAPMEH a30T KBIIIKbLIBI
peakIusiFa Tycil capsl Tyc Oepeni

bemok + HNO3(komny SHCIIOK capbl TYC Oepei.
H,N—CH— COOH H,N—CH— COOH
CH, H,
HONO, ¢
Nz
-H,0 ~0

OH OH
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Tupo3un
0) OuypeT peakuschl ( MENTUTI OAMIAHBICTHIH Oap €KeHIITIH JANCIACHTIH peaKius).

0 0 HZN\ /NHz
Vel \

H2N-C-NH-ﬂ-NH2+ Cu(OH), ——> N

-2H,0 \o

— C
HzN/ \NH 2

amIbIK KYJITiH TYCTI

AMUHKBIIIKBIIAD aF3ajia aKybl3 eMeC a30TThl KOCBUIBICTAp, MbICAJIbI, HYKJICHUH
KBIIIKBUIIAPBIH CUHTE3/ICY YIIIH J1€ KYMCaIabl.

BipiHun peTTik KypbUIBIMBI aHBIKTAJIFAaH aJIFalliKbl aKybl3 — MHCYJIMH, OJI KaHJAarbl KaHT
MOJIIIEPIH PETTEI OTHIPAIBL.
9.2KaHa TakbIpbINTHI OEKiTYy. 5 MUH
10.Ca6akThl KOPBITHIHABLIAY. 5 MUuH
- OKYILIBLIAPBIH OLTIM JICHreliH Oaranay
11.Yiire Tancoipma Gepy.
12. OnebuerTep:
Heri3ri:
1. Tarcaes O.K., Kaitnay C.)K. «Opranukansik xumust Herizaepi» Okynsik, 11, 111 - xiTam,
[emMkenT, 2005, -b. 327-362; 101-165.
2. Jlaypen6ekoB K.H. «Opranukanbik xumus». OKyIbIK, 2-ToM, -b.130-165; 346-365.
IIemvMkenT, 2016
3. Kocekmvmia:

4. Ilarcaes O.K., XKaiinay C.K. «Opranukanslk xuMus Herizaepi» OKy Kypaiibl, AIMarsl,
2002, -b.303-312.

5. ©.K.Ilarcaes, T.C.CeiitimOeroB, C.A.llluthi0aeB, K.H.[loypen6exkoB «brnoopranukasbik
xumus» LIemvkent, 2005, -5.215-350 .

6. B.J.beno6oponos, C.3.3ypabsH, A.Il.JIy3un, H.A.TrokaBkuHa «Opranudeckas XuMus»
Ipoda , Mocksa, 2004, .C582-602.

Ne4-5-6 Tapic
1. Japic Takbipbi0Obl: Kemipcynap. MoHo, qucaxapuarep sKoHE MO caXapuATePAIH XUMUSITBIK
KacueTTepi.
2. Cabaxk Typi: nopic
3. Carar canbi: 1 carar
4.CabaKkThIH MaKcaThl: KOMIpCYJIapblH KYPBUIBICHIH 3epJeNell OTHIPHIIN, OJapAblH XUMUSIIBIK
KACHETIH aHBIKTay/Ibl OKBIN YUPEHY
5. YilbIMIaCTBIPY Ke3eHi:
OxkyubuIapbiH cabakka KaThICYBIH TEKCEPY. 5 MuH
OxymIbLTapabiH cabakka JaibIHIBIFBIH TEKCEPY.
CabaKTbIH MaKCcaThl.
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6. OKyIbLIAPABIH 6TLITeH TAKBIPBIN 00MbIHIIA OLTiMIH Tekcepy. SMUH
7. ’Kana cabakThl TYCiHIipy: 25 MuH
8. [lapicTin Te3ucrepi:

Kemipcyaap - xumusuiblk Kypambl Cm(H20)n  dopmynackiMeH epHEKTeNneTiH TaOuru
OpraHUKaJbIK KOCBIIBICTAP KIIACHI.

Kemipcynap Taburarta KeHIHEH TapajfaH OpraHUKaIbIK KOCBUIBICTAP, OCIMAIKTEKTI XKIHE
KaHyapTeKTI JKacylllaHblH Herisri kommnoHeHTi. KeMipcynap ¢oTocuHTE3 mporieci Ke3iHae
OCIMJIIKTEp/Ie TY31JIEI].

xaopo¢uit, hv
nCO,; + mH.0 > Cn(H20)m + nO:

TrIHBIC Ty MpoIieci Ke3iHIe KeMipcyJapblH TOTHIFYbl T/, Tipi aF3aHbIH 6Mip CypyiHe
Ka)KeTTl SHeprust OesiHesnl.

Cn(HZO)m + N0,/ nCO; + mMH0 + Q
Ir kemipcy TONBIK TOTHIKKAaH Ke3fae 17,6 kIx sHeprus OesiHeni.

MoHocaxapuarepaiH KypaMbIHIa €Ki TYpil (YHKIHOHAIIbI TOM OOJFaHABIKTaH, OJIapAbl
rerepoyHKIIMOHANIABI KOCBUIBICTAp €N arayra Oonaapl. OHBIH KypaMblH[Ia albICTUATIK,
KETOHJIBIK >KOHE THIPOKCUIIIIK TONTap OONaTHIHABIKTAH, OJIap ajbJACTUAOCIUPTTED HEMece
KETOHOCHIUPTTEP OOJIBIN TaOblIabl.

Anbnerus ToObl 6ap MOHOCaXapuATEPAl ajibJ03a, ajl KETOHABIK TOObI 6ap KeMipcyJapsl
- Kero3anap jen ataiaisl (24-cyper).

CHO CHO
H—OH C—o0
HO——H
o HO——H
o H— OH
H——OH
CH,OH
CH,OH

MoHocaxapuaATepIiH TypJepi

Kemipcymap MomekynacblHIaFbl KOMIPTEri aTOMBIHBIH CaHbIHA OalIaHBICTHI ObLIaid
Oemineni:
¢) 3 kemipreri aToMbl O60JICa - TPUO3a — TIUIEPATIbACTU/] )KOHE TUOKCHAIIETOH;
0) 4 xkemipTeri aToMbl 00JICa - TETPO3a — HIPUTPO3A KIHE IPUTPYIIO3A;
B) 5 KeMipTeri aToMbl 0oJica - MeHT03a — pud03a JKOHE pUOYJ103a;
r) 6 KemipTeri aToMbI 00JIca - TeKCco3a — TIII0K03a XKoHEe PPYKTOo3a.
Bynapaply imiHge eH kem TaparaHAapbl IEHTO3aJap MEH T'eKco3anap.

Tabuzamul 6ipoeli nemece apmypi eki MOHOcaxapuomepoiy KaioblKmapuvl eAUKO3ZUOMIK

batinanvlc apKblibl OAUIAHBICKAH KOMIPCYIapObl oucaxapuomep oen amatiovwl.

OU3UKAJIBIK KACHUETI
MoHocaxapuarep- KaTThl TMIPOCKONMSUIBIK 3aTTap, STaHOJIA KHBIH EpHJli, XkKoHEe ic
XKy3iHae audTHI ddupiHae, OeH3osga, TUOKCaHaa epiMmeiiai. MoHocaxapuaTepaiH KOIIIIiri
KpUCTaJABl 3aTTap. MOHOCaXapuIATEpIiH CyJbl €pITIHAUIepl SAeTTe TITTI AoMi Oap KoHe
Oelitapanmn peakuuss Kkepceredi. EpiTiHaliepae MOHOcaxapuATEpAiH epiTIHAUIepl KyIUTI
COJIbBATTAaHFaH, OJ TYTKBIP CHPONTHIH Ty3uUTyiHe okeneni. CHpONTHIH Ty3UlyiHe OalaHBICTHI
KPHUCTAJIaHY YEPICl TEXKENreH.
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XUMUSAJIBIK KACUETI

1. Kematom/ibl CIUPTKE TOTHIKCHI3/IAHYbI:

Ni
CH,OH - (CHOH), - COH + H,— CH,OH - (CHOH), - CH,OH

I'moko3a IIIIOLHUT (copOuT)
2. ToThIFy peakIHsChl
a) KyMic — aliHa peakLUsChl
NH,OH

CH,OH-(CHOH)4-COH + Ag,O ———> CH,0H-(CHOH),-COOH + 2Agl
I'moxo3a ['JTIOKOH KBITIKBLIBI
0) sxaHa maitpuinanran Meic (II) ruapokcumi

0

t
CH,0OH-(CHOH),4-COH + 2Cu(OH); CH,0OH-(CHOH),-COOH + Cuzd +2H,0
I'moko3za TJIFOKOH KBIIIKBLITBI Kiprimn

TYCTI
B) KYIUTI TOTBIKTBIPFBIII SCEPIHEH IUIIOKap KBIIIKBUIBI TY3L1€/1
0;
CH,OH-(CHOH),-COH ) HOOC-(CHOH),-COOH
I'1rox03a TIIOKAP KBIIKBIIIBI
MoHocaxapuarepain anry npoueci
a) CIUPTTIK alry: depmenTTi amy
CeH1206 2CH:0H K 2CO21

STHJI COUPTI
0) Maii KbIIIKBUIIBIK amny:
CsH1206 — CH3CH, CH, COOH + 2H2t + 2CO21

Mal KBIIIKBUIBI

B) CYT KbIIIKBUIIBI AIIY: CgH ;1,04 —’ZCH3-C|:H-COOH
CH;

CYT KBIIKBLIIBI
[Tomicaxapuarep, rAUKaHAAp — MOJEKYJIACHIH/IA TIIMKO3UTI OainanbickaH 10-HaH apThIK
MOHOCaxXapuJl KaJAbIKTapbl Oap kemipcymap. [lommcaxapuarepaiH MOJIEKYNalblK — Maccachl
OipHeme  MbIHHaH  (JIAMMHApWH, MHYJMH)  OipHemie  MJH-Fa  JediH  (THalypoH
KBIIIKBUIBI, TJIUKOTSH ) KETEe/Il.
[Tonucaxapuarepaid KypbUIbICEI — MOHOCaXapuATIH 9pOip OybIHBI ajlJbIHFBI JKOHE
KeNiHI1 OybIHAApMEH TJIMKO3UATIK OaillaHpicTapMeH OalllaHbICKaH.

[leHTO3 KanabIKTapblHAaH KYPBUIFaH TOMOIIOJIMCAaXapuATEpl MEHTO3aHAap, ajl TeKco3
KaJIIBIKTapblHAH KYPhLUIFaH- FeKCO3aHAap JICIl aTaiIbl.

[MenTozannapnaeia xanmel Gpopmynacel- (CsHgO4)m, anm rexkcozanmapasiH GopMmymnachel -
(CeH100s5)n1. Taburu KOCBUIBICTapBIH KOMIILTIr reKkco3anaap (Kpaxmall, [eJUI0Ji03a, TIIMKOreH,
JeKCTpaHaap xoHe T.0.) O0JIbI Keei.

Kpaxman. Kpaxman ecimaikrepie Heri3ri sHeprusi KOpbIHBIH K631 00kl Tadbuianbl. On
OCIMIIKTEP/IIH JoHIepiHe, TYHHEKTepiHe, TaMbIpIapblHIa Ke3eCeIl.

KpaxmanapiH ruaponusi catbuliall eTeTiH mporecc. KykipT KbIIIKbULIBIH KaThICBIHIA
KpaxMaliibl TJII0K03a aifHanabIpy peakiusaceiH 1811x. opeic FameiMbl K.Kupxrod amitsr.
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+H,0 +H,0 +H,0
(C¢H gOs), > (CgHOs5)y — C1H0yy > nCgH 04
KanMaH JleKCTpI/IH MaJbTO3a O-TJIFOKO3a

Kpaxman Hox epiTiHIiCiMeH KOK — KYJTiH TYCTI KeHmIeHAl KOCBLIbIC Ty3elai. Kel3apipran
Ke3lle TYyC JKOFalajbl, CybITKaHJa KalTalaH KoK — KYJTiH TyC maija Oonassl.

Kpaxman - eCIMIIKTiIH HEri3ri KOpPeKTiK KOpbl, poTocHHTE3 yAepiciHiH eHiMmi. Kpaxman
MOJIEKYJIaChIHAAFbl TIIIOKO3a KaJABIFBl (DEPMEHT OCEpiHEH JHEprusifa KaXeTTUIK maiina
OosFaH Ke3ze OemiHesi.

I'mukoren — kpaxMajra mapa nap opraHvkaiblk Kemipcy. Tipi ar3a KypaMbIHIa OaybIpia jKoHe
OYJIIIIBIKETTEP/IC KUHAKTATATHIH KOMIPCY.

Heaarono3a (nar. cellula — xierka), momurarokonupanosa, (CeH100s5)n — Heri3ri kypam
OemiKTepl OCIMAIKTEp KIETKAJapblHbIH KAaOBIFBIH TY3€TIH YJIKEH MOJIEKYJaJbl KOMIPCY.
Hemmono3a eciMAiK TiHAEpIHE MeEaHUKAJIBIK OepiKTiK, CEepmMIUIK KacueT Oeperi.
On eciMIIIKTEp/IC KapalaiblM KeMipcyiapJaH Kypaeli OWOXMMMSUIBIK CHHTE3 HOTHIKECIH/e
Ty3inemi.

[emmon03a  MaKpOMOJIEKYJIAChIHBIH Kapanaibim OyHaKTapsI CeH1005 -
TIII0K03a aHruapual (TIIIOKOMUPaHo3a) OOJbIN CaHATAIBL.

OH
OH
Q HO 0
HO 0 o)
OH
OH n

[{emnron03aHbIH  KYPBUIBICHI
OU3UKAJIBIK KACUETI
[enmono3a HemMece KiIeyaTka 0apIibIK OCIMIIKTEpAIH KypaMbIHaa 00Nabl, OJ1 KIeTKauap
KaOBIKIACKIH Ty3ei. Llenmono3a eciMaikTepaiH KaHKAachl peTiHe ollapra OEpiKTIK, cepriMaLTiK
Kacuer Oepeni.
Makra tanmbEbiHAa 98% ke gneliH 1emmono3a Oomanbl. 3BIFBIP MEH KeHJIp
TAJIBIKTAphl J1a [EJUTI0JI03aJaH Typaasl. Aram cyperiHiH 50% Ke KybIFbl LEUTI0N0331aH

Kypanajabl.
9.7Kana TakpIpbINTHI OEKiTY. 5 MuH
10.Ca6aKkTbl KOPBITHIHABLIAY. 5 MuH

- OKYIIBLIAPIBIH OLTIM JIEHreliH Oaranay
11.Yiire Tancsipma Oepy.
12. OneduerTep:

Herisri:

1. JaypenoexoB K.H. «Opranukanbsik xumusi». OKynbIK, 2-ToM, -b.301-345. I1IsimkenT, 2016xk.
2. ITarcaeB O K., Kaitnay C.)K. «Opranukansik xumus Herizaepi» OKynsik, 1, 1 - kiTam,
IIemkent, 2005, -b.327-362; 101-165.

Kocbhimma:

1.ITatcaeB ©.K., XKaiinay C.2K. «Opranukanbik xuMus Herizaepi» Oxy Kypanbl, Anmatsl, 2002,
-6.303-312.

2.9 K.Ilarcaes, T.C.Ceiitim6eToB, C.A.IlluTtei0aeB, K.H.J{oypen6exoB «bruoopraHukabik
xumus» lIemvkent, 2005, -5.215-350 .

3.B.JI.beno6oponos, C.0.3ypadsn, A.Il.JIy3un, H.A.TrokaBkuaa «Oprannyeckas XUMHS)
Jpoda , Mocksa, 2004, .C582-602.



https://kk.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D1%8B%D0%BD_%D1%82%D1%96%D0%BB%D1%96
https://kk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BB%D0%B5%D0%BA%D1%83%D0%BB%D0%B0
https://kk.wikipedia.org/wiki/%D2%9A%D0%B0%D1%81%D0%B8%D0%B5%D1%82
https://kk.wikipedia.org/wiki/%D3%A8%D1%81%D1%96%D0%BC%D0%B4%D1%96%D0%BA
https://kk.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D1%82%D0%B5%D0%B7
https://kk.wikipedia.org/wiki/%D0%93%D0%BB%D1%8E%D0%BA%D0%BE%D0%B7%D0%B0
https://kk.wikipedia.org/w/index.php?title=%D0%90%D0%BD%D0%B3%D0%B8%D0%B4%D1%80%D0%B8%D0%B4&action=edit&redlink=1
https://kk.wikipedia.org/w/index.php?title=%D0%93%D0%BB%D1%8E%D0%BA%D0%BE%D0%BF%D0%B8%D1%80%D0%B0%D0%BD%D0%BE%D0%B7%D0%B0&action=edit&redlink=1
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Ne7-8 Jlapic
1. Jopic TakwipbiObl: bip, exi rerepoaromabl Oec XKoHE aiThl MYIIETl TI'€TepOLMKIIL
KOCBLIBICTAD.
2. Cabak Typi: nopic
3. Carar canbl: 1 carar
4.CabakThIH MaKcaThbl: Oip reTepoaToMIbl Oec )KoHE aNThIMYIIENI TeTepOIUKIII
KOCBUIBICTaP/IbIH KIKTETYyiH )KOHEe KaCHUEeTiH OKbII YHpeHy
5. YiibIMIacTBIPY Ke3eHi:
OxkyubLIapabiH cabakka KaThICYbIH TEKCEpY. 5 MuH
Oxy1butapbIH cabakka JaibIHBIFBIH TEKCEPY.
CabaKTblH MaKCaThl.
6. OKymbLIapABbIH 6TIITeH TAKbIPbIN 00MBbIHIIA OiTiMiH Tekcepy. SMuH
7. KKana cabakrThl TYCiHaipY: 25 MuH
8. lopicTiH Te3ucTepi:

bip >xoHe exi rerepoaromabl Oec- KOHE aNTHIMYIIENi T€TEPOLUKIAL KOCBUIBICTAPIbIH
yaKeH ToObIHAH apoMatThlK Kacuerrepre me O, N, S rerepoaromaapsl 0ap reTepOLHKIIED
KapacTeIpblianbl. byn 3arTap ©31HIH TYpaKTBUIBIFBIMEH KOHE XHMHSJBIK KacHETTepiMEeH
KeOiHece OEH30JABl €CKE TYCIpedl XKoHE COJ ceOenTi «eemepoyukioi apomammosly HEMECEe
«ecemepoapomamnivbl Kocolibicmap» ACTCH aTKa U OoJiraH.

OcsI TONTarbl KOCBUIBICTAPIBIH MaHBI3/bI OKIIIEPIHE JKaTaIbl:

> becmyuieni cemepoyuxnoep
N N
14 _ \) ! _'\} {/ ) \) 14 ':\N ( Y ( )
o T S l|\| PI\ S
H H H
fb_\'[‘il‘l NnUppoa 'I'II(“IJ\‘IT MHPAsn HMMAA300 THAZM
> anmulmMyweni 2emepoyuxioep
O . 0O
-~ /\- - -~
N N7 N ) N
MAPHIKH NHPHARIHH NMHPAMHIHH IHPd3HH
> KOHOEHCUpIeH2eH 2emepoyukoi scyiienep

A )

WHIO XHHOTHH AKPHOAHH

BIP TETEPOATOMIbBI AJITBIMY LIEJII TETEPOLHUKJIAI KOCBIJIBICTAP
Byn TomTarbl KOCBUIBICTApABIH OAacThl OKUIAEpiHE KypaMmbIHAAa a30T aTroMbl 0ap

TETEPOLUKIIICD — NUPUOUH, XUHOIUH, UBOXUHOJIUH, AKPUOUH, COHBIMEH KaTap KYpaMbIHJIa OTTEK
aTOMBI Oap TETEPOLUKIIIACD — O-HUPAH KIHE Y-NUPAH KATAbI:

NMHPHANH KHHIEIHN HMIOXHBOLIHN UEPHARN CE=FTHERIN F=IHpim

IUPUIUH
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E 3
b2
™ [Mupuauual (a3MH) XUMUSIBIK KYpbUIBICHI OOMBIHIIA MOJIEKYJIachblHAA —
CH= Tomka a30T aToMbI OpbIHOACKaH OCH30JIIIbIH aHAJIOTHI PETIH/IE KapacThIpyFa 00Ia bl
[MupunuH TyBIHABUIAPBIH aTay YIIIH LIUKJIIH aTOMJIApblH HOMIpJIEeHIi HeMmece Tpek
opinrrepiMeH Oenrineyai Koiamanansl. 2,6 OpeiHgapas — o, '; 3,5 opeiHIapasl — B,B°; 4 OpbIHABI
— Y Aen aTaujsl.
C,H,
| | |

M C,H. M N
TTHPHILHIG A=A THIHPHAN N, d=3THANHEHALHNG
TN Fi= 3 rnAn P Y= ITHANHPHILHA

AJBIHY TIciaaepi

[MupuuH xoHE OHBIH MOHOMETHJIAL TYBIHJbUIAPBI — 0=, B- ’KOHE Y-UKOJIUHEP — OJapbl
XKeke Typae Oeninm ajaTbhlH TacTbl KOMIpJl INAWBIPABIH KypaMbIHIA (TacTbl KOMIPAIH KYpFak
alimanran eHimi) a3 Memuepae Oonaabl. IlupuaumHAl >kKoHE OHBIH TOMOJOITapbIH alyAblH
OlpHellle CHHTETUKANIBIK 9/icTepl OeNTili, OJapablH €H MaHbBI3IbICHl AJIbJETUATEPIIH aMMHAKIICH
KOH/JICHCALIUSIaHY PEaKIMsAChIHA HEeT13/e/IIeH.

Conbimen, 400 °C-ma Al,O3 KaTanuM3aTOpBIHBIH KAaTBICHIHAA CipKe albIeruji KoHe
aMMMAaKTaH 2- ’%oHe 4-MeTUJIMUPUANHACPACH TYPaThIH Kocla Ty3iIei:

CH,
/° = =
6CH—C__ + 2NH, L0, f:]\ + [ ) + 31,0 + H,
H N“CH, °N
ALCTATEICTHI a-NHEOAHH ’ y-NMHEOAHH
AKpoJnenH/1i aMMHUaKIIeH KbI3bIpy Ke3iHae KoOiHece 3-MUKOINH Ty31Iei:
_ {:;,D .- o ~CH;
2 “-‘C=C“_("\ t NH, —= | P + 2H,0
H N
AKPIEHMN Ii THEIRTHH

Aneranbaeruariy JKOHE dbopMalIbIEeTUATIH aMMHAKIIEH KOHIEHCALIUACHIHAH

OpbIHOACIIaFaH MUPUANH/I aJlajIbl:
O O

& & =
ECH.,—C\ + H—C\ + NH, — @ + 3H,0 + H,
H H N

Backa anmpnermarepai JkoHE OJApABIH KOCHANAPBIH IMaijanaHa OTBIPBIN, JpTYpdi
IKWIMAPUIUHIIED alyFa 00abl.

[MupuavHHIH CHHTE3IH COHBIMEH KaTap aleTHJICHHIH LHAHCYTEK KBIIIKbIJIBIMEH ©3apa
opeKeTTecyi apKbUIbI J1a )KYprizei:

500 °C =
THC=CH + H—C e

|
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MeIUIIHHA aKadeMHSIChD» AK

XUMHSIIBIK TIOHIED Kaq)enpa{cm 640erTiy 58 OeTi

JlopicTep KUBIHTBIFBI

DU3MKAIBIK KacueTTepi
TTupuoun — e3iHe TOH KaFbIMCBI3 Mici 6ap Tycci3 cyMbIKTBIK (KaitH. T. 115 °C), cymen,
ATaHOJIMEH KOHE KOITEreH OpPraHUKaJbIK ePITKIIITepMEH apaiacabl.

EKI TETEPOATOM/IbI AJITBIMY LIEJI TETEPOLIUKJIEP
JTUA3WHJIEP

Kypamvinoa cemepoamom peminde nupuounoi exi azom amomvl 0ap aimvimyuieni
2emepoapoMammsiy JHCyUeHi, COHbIMEeH Kamap OudsuH CaAKUHAcul 6ap Ou- dHcone NOAUYUKIOL
KOCBLIbICIMAapObl OUA3ZUHOEP Oen amaiiovl.

Jua3un ym uzomep TypiHme kesmecemi — nupuoasun (1,2-nuasun), nupumuoun (1,3-
nuas3uH) sxxoHe nupasun (1,4-nua3un).

@ Q@
$1EN &\.;',J &2

TR 3 THEEEHH

Bbyn KochuibIcTap KypbUIBIMBI JKOHE KacuerTrepl OoiiblHIAa keOlHece MUPUIUHAL €CKe
tycipemi. [lupwamHre ykcac, mMUpUIa3vWH, MHPUMHUJWH KOHE IHUPA3UH MOJICKYJAIapbIHBIH
KYpaMbIH/Ia apOMATTHIK CHITATKA We OM-3JCKTPOHHAH TYPAThIH TYHBIK KocapliaHy Kyiieci
0oanpl. A30T aTOMBIHBIH O6JiHOCTeH 3JIEKTPOH JKYITaphl KOCapJiaHyFa KaThICIAWIbl JKOHE
JTUA3WHAEPre HETI3MIK Kacuer Oepemi. A30T aTomaapblHbIH Oip-OipiHe e3apa /e3aKTUBTEYIIi
ocepi OONFaHIBIKTAH MUPHAA3WH, MUPUMUIUH JKOHE NMHPAa3WH NMUPHAMHIE KaparaHja eIoyip
onci3 Heri3 Oousbin TaObutanbl (cymarbl nupuaasuHHiH pKeu+ — 2,33; mupumuanamiki — 1,3;
nupazuiik — 0,6; mupuaunaiki — 5,25). Con ceGenti Ana3uHIEp, €Ki HET13IK OPTaJIBIKTAPIbIH
Oap OoJrybpIHA KapaMaii, TeK KaHa MUHEPaJIbl KbIIKbUIAAP/bI O1p SKBUBAJICHTIMEH TY3€/Ii.

. _H
ZN: N7 | Hso
- ,U + H, 50, —= - ,U )

IMHPARIEIAN ITHHRANHIHE THAHECY, II.III.II

[Mupunasus, TUPUMUIUH KOHE MUPA3UH MOJIEKYNaJapbIHBIH KYPBUIBIMBIH/IA MHPHIAHIL
€Ki a30T aTOMJAapbIHBIH OOJYbl JAMAa3MH CaKHMHACBHIHAAFbl KOMIPTEK aTOMJApBIHIAFbI 3JIEKTPOH
THIFBI3JIBIFBIHBIH,  TOMEHeyiHe ambin Keseni. COHOBIKTaH, AMA3UHAEP SE peakuusIapblHIa
peakuusAIbIK KaOUIETIHIH ©Te TeMEHMIIriMeH, aj KepiciHme Sy peakmusuiapblHaa >KOFaphl
OEJICeHAIIIMEH CHUMaTTaiagbl. ONeKTpo(uial OpblHOACYy peakuuschl JUa3UH CaKUHACHIH
anekTponoaonopisl Tonrapmed (—NHz; —OH >xone 1.6.) Gencenaiprene frana MyMKiH O0aibl.
9.7Kana TakpIpbINTHI OEKiTY. 5 MuH
10.Ca6aKThl KOPBLITHIHABLIAY. 5 MUH
- OKYIIbLIAPBIH OLTIM JICHreliH Oaranay
11.Yiire Tancsipma Oepy.

12. OnebuerTep:

1.JoypenbexoB K.H. «Opranuxansix xumus», Okyislk II- Tom. Hlemvkent, 2016:x.267-2740.
2.ITarcaeB ©.K., CabupoBa I'.A., CepumberoBa K.M., byxapbaesa A.E., I'.A.TepeGekoBa
«XHUMHSD) TOHIHEH MEI.KOJUICIKIIH | Kypc CTyAeHTTepiHe apHaJFaH OKY — 9MIiCTEMEIIIK KypaJl,
IIemvrenT, 2011k, 282-2886.

3.ITarcaes ©.K., CabupoBa I'.A., Paxmanosa I'.C. «Xumusi» MmenunuHanbiK kosuiemkaid 1 kypc
«Emzey ici» koHe «CToOMaToiorus» MaMaHABIKTaphl CTYJEHTTEpl YIIIH OKY KypaJsl,
IIemvkenT, 2016k, 373-3840.

4. IatcaeB A.K., XKaiimay C.K. Opranukanblk XuUMHs HeTi3nepi, oKynbIK, [IIsmvkent, 2005, 3 -
Kitam, -b.

5.Ilarcaes ©.K., CeiitembeToB T.C., C.A. llluteibaes, K.H. [laypenbekoB beiiopranukaibik
XUMUsl, OKy Kypasbl, 2005.
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6.0pranuKanblK XUMHS TPAKTHUKYMBI: OKY - oficTeMenik Hyckayinslk / A.C. Koxamkaposa.-
Anmatsl : OBepo, 2013
7. Wlpaiisep, J. beitopranukansik xumus. OKynslKk AnMartsl: IBepo, 2013.

8. UuTepHer-caiit

Ne9-10 Mlapic
1. Japic TakbipbIObI: KoHeHcHpieHreH rerepounkiaep. HykinenH KpIIKbpLUIIaphl.
2. Cabaxk Typi: gopic
3. Carar canbl: 1 carar
4.CabaKThIH MaKcaThl: KOHJCHCUPJICHIeH IeTePOIUKIIII KOCBUIBICTapAbIH KoHE HYKJIEUH
KbIIIKBUIIAPBIHBIH KAaCHUETiH OKBII YHpEHy.
5. YiibIMIacTBIPY Ke3eHi:
Oxy1butapbIH cabakKa KaTbICYbIH TEKCEPY. 5 MUH
Oxymbiapabiy cabakka JalbIHABIFBIH TEKCEPY .
CabaKThIH MaKCaThl.
6. OKymbLIIapABIH O6TUITeH TAKBIPBIN 00HBbIHIIA OiTiMiH Tekcepy. SMuH
7. ’Kana cabakThl TYCiHIipY: 25 MuH
8. [lapicTin Te3ucrepi:

KonpeHcupiieHren rerepoukiial KOChUIBICTAPAbIH 11IIHEH KeH TapaJiFaHbl MyPUHJIK KOHE
NTEpUINH  KOCBUIBICTapbl. IlMpuMuaMH MeH MMMJA30J1  CaKMHAJapblHaH  KypaJiFaH
OUreTepONMKIII KOChUIBIC - MypHuH/i Oepeni. [Typun apomaTTsl xKyiie.

TMPpUMHUINH
~____ HAMHIA301

;N/ ‘ N
(A
NN

H

[Typun

[ypun — 6Ganky temmneparypachl 216°C, cynma epimTan, eKiyIaibUIbIK KacCHETKE HE,
TOTBIKTBIPFBIIITAP 9CEPIHE TYPaKThl KOCBUIBIC, 3aT ajMacy YIEpICIHE IYypHUHHIH T'MJIPOKCH,
aMMHO TYBIHJIbLJIAPbI KaThICA/Ibl )KOHE TY31Ie].

Ilypunniny okcumyvtnovinapoi:

I'nnoxcanTHH Kcantun Hecen KbIIIKbLUIBI
(6-oxcumnypun) (2,6-nuoKcunypuH) (2,6,8-TpuoKCUITypUH)
H H H
NES N NES N NZ N
Ly Ly K
N | Y N | H |
H H H

[Typun nyxiienn koimkpiiapeiabg (JJHK sxone PHK) aca MaHbI3/1b1 KypbUIBIMABIK KOMITOHEHTI.
Conpaii-ak, mypuH SIpOChl KeHO1p anKaIouaTapablH KYpamIbIK OeJTirine eHe/.

Amunonypundep — aneHuH (6-aMUHOINYPUH) >KOHE TIyaHMH (2-aMHHO-6-OKCHUITYpHUH)
Kataabl. AJICHUH XKOHE I'YaHHH HYKJIEUH KBhIIIKBIIIAPBIHBIH KypaMbIlHa HYKJICO3UATEpMEH Oipre
Kipeni. Adenunze POTOTPONTHI TAYTOMEPHS KYOBIIBICH TOH.
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JlopicTep KUBIHTBIFBI

NH> NH,
N% N NZ N— H
N\ — Y
L\Nﬁ“\) o
H

T'yanun — nypuHIIK HET13, HYKJIEUH KBIIIKBUIIAPBIH TUpoiusaerenae tysuieai. Oran
JTAKTHUM-JIAKTAM Bl TAyTOMEPUS KYOBITIBICHI TOH.
0

f
ERN HN/%I:NH AN
‘/KN| N> /LN| ﬁZ" /LN| N>
HN HN |

H

HoN

HykienH KbIIKbULAAPBI HYKICOTUATEPAIH MOIMKOHICHCAIUS PEaKUHUsAChl HOTHIKECIHJe
OeniHeTiH TaOuru Ononosmmepiep. Hykneotuarepain tumnine kapaii: pudbonykiend (PHK) sxone
nesokcupuoonykien (JJHK) kplmkpuipl. PUOOHYKIEMH KBIIKBUIBI — PHUOOHYKICOTUATEPIIH
MTOJIMKOH/ICH CAITUSACHl HOTHMIKECIHAC aJIbIHATBIH HYKJIEWH KBIIKBUIBL. J]e30KCHpUOOHYKIICHH
KBIIIKBUIBI - JIE30KCHPUOOHYKJICOTHATEP/IIH MMOJMKOHCHCAIUS PEAKIUSACHIHBIH HOTHIKECIHIC
ty3uietiH eHiM. PHK »xone /IHK sxacyma simpockiHia Ke3eCKeHA1KTeH, oJap/Ipl HyKJIEHHA1 J1eT
aTaiipl, O6ipaK oJapAbpl JKAaCylIaHbIH Oacka OpraHOWATapbIHAH (MJIACTUIATEP, MUTOXOHIPHS,
KacyIa OpTalbIFbIHIA) Ke3IecTipyre 00Iabl.

HykneoTun TONBIK THUAPONM3TE YIIBIparaHia UKL a30TThl HEri3, MEHTO03a JKOHE
oprodochop KbIKbUIBIH Oeeni. HykneoTtuari skapreuiaii ruaponmszaerenne oprodocdop
KBIIIIKBUTBl KOHE HYKJIe03uJ OesiHeml. ANl erep HYKJICO3WITI apbl Kapail THIPOJM3ACUTIH
0oJicak, OHJIa IUKJII 30TThI HET13 )KoHE MEeHTo3a (prdo03a HeMece Ae30KCHpru003a) albIHAIBI.

HykenH KBIIKBIIIAPBIHBIH Op TeTEPOLUKIJIIK HEri3 a30T aTOMbl apKbUIbl COHKEC KaHT
MOJIEKYJIACBIHBIH | -KarJaibIHIaFrsl KOMIPTEK aTOMbIMEH OailimaHbIcKaH. byn OJ0K-KaHT-Heri31
Hykneo3uo nen atananel. Hykieo3uarepalH KeHe aTaybl arjiMKOH TypiHe OallaHBICTBI:
OUPUMUINH TYBIHABUIAPHl «UAUHY, all IyPHH TYBIHIBLIAPHI - «O3UHY KaJFayblHa ne 00Jabl.

I'ereporukiai aMuHAEpAl a30TTHI HETI3Aep Hem aTaiapl. HykiienH Heri3gepiHiH eki Typi
Oap: 1) [lupumuauH Herizaepi — yparui, THMHH, IUTO3HH.

7 7 NH,
CHs3
HN | HN | NZ
|
H
Ypanun Tumun Iuto3un

Hyxkneo3uomep (cnuxozuomep):
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[Hutuaux
NH,
HN | N
P
N N
AneHo3uH I'yanosun

Erep nykneosun 3' He 5'-xarnmaiinmapma ¢ochop KbIMIKBUIBIMEH OaiaHbIcca, OHAA OJ
HyKJ1eomuo OOJBITI eCeTTeNeIi.
9.7Kana TakpIpbINTHI OEKiTYy. 5 MuH
10.CabaKTbl KOPBITHIHAbLIAY. 5 MUH
- OKYIIBLIAPBIH OUTIM JIeHreliH Oaranay
11.Yiire Tancsipma Oepy.
12. OnebuerTep:
1.loypendexoB K.H. «Opranukansix xumus», Okyiaslk [I- Tom. HIemvkenT, 2016x.267-2740.
2.Ilatcaee O.K., CabupoBa I.A., CepumberoBa K.M., byxapb6aesa A.E., I'.A.TepebGekoBa
«XuUMU» MMOHIHEH MeA.KOJUIeKIIH | Kype CTyAeHTTepiHe apHalIFaH OKY — o/iCTeMeNiK Kypal,
IIemvkenT, 2011k, 282-2880.
3.ITarcaeB ©.K., CabupoBa I'.A., Paxmanosa I'.C. «Xumusi» MmenuuuHanbik koswiemkaid 1 kypc
«Emzey ici» xoHe «CrTomaTonorus» MaMaHABIKTapbl CTYJEHTTEpl YIIIH OKY KypaJsl,
Ismvkent, 20163k, 373-3840.
4. ITarcae A.K., Kaiinay C.)K. OpraHukanblk XuMus Herizaepi, oKynbIK, [lIsivkenT, 2005, 3 -
KiTar, -b.
S5.ITarcaes ©O.K., CetitemberoB T.C., C.A. lluteibaeB, K.H. [laypenOekoB beiopraHukaibik
XUMUs, OKy Kypaubl, 2005.
6.0pranuKanblK XUMHsI IPAaKTUKYMbI: OKY - 9ficTeMenik Hyckayiblk / A.C. Koxamkaposa.-
AsnmMarsl : OBepo, 2013
7. Wlpaiisep, J. beitopranukansik xumusi. OKynblk AnMartsl: IBepo, 2013.

8. UuTepHer-caiit
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AO «HOxHo-Ka3zaxcraHckas
MEIHUIHHCKAS aKaJIeMHI»

XUMUSIBIK IOHAEP Kadenpacsl

646erTiH 62 Oeri

JlopicTep KUBIHTBIFBI

Nell [apic

1. [Jdapic Takpippiobl: Jlumunrep. CaOblHOANATHIH KOHE CAOBIHAAIMAWTBIH JIAMUITED.

dochomunuarep. XonecTepuH.
2. Cabak Typi: mopic
3. Carar canbl: 1 carar

4.CabaKThIH MaKcaThl: caObIHANATHIH XKoHE Ca0bIHIaIMAUTHIH JIMIUATEPAIH KYPHIIbICHIMEH
MKOHE KACUETIMEH OKBII TaHBICY.

5. YiibIMaacThIpy Ke3eHi:

Oxy1butapbIH cabakKa KaTbICYbIH TEKCEPY.
OKymbLIapiblH cabakKa JaibIHABIFBIH TEKCEPY.

CabakThIH MaKCaThI.

5 mun

6. OKymbLIApABIH O6TITeH TAKBIPHIN 00bIHIIA OiTiMiH Tekcepy. SMuH

7. Kana cabakThbl TYCiHAIpY:
8. lapicTin Te3ucrepi:

25 muH

Jlunuomep — TOJIAPCI3 OPraHMKAJBIK EPITKIIITEpAe >KAaKChl XOHE Cylda Halap epuTiH, Tipi
ar3aHbIH OOWBIHAA OONAaTBhIH MaiTopizuec 3aTTap. JKammel anFaHaa oyapabl Mail KbIIIKbLIGIHBIH
TYBIHJABICHL peTiHAe KapacTeipaibl. COHAa — aK JUOUATEp Jel - MOJISPChI3 OPTaHUKAIBIK
epITKIIITEP/IIH KOMETIMEH OCIMIIIKTEKTI JKOHE JKaHyapTEeKTI YiImaapAad dKCTPAKIUIAY apKbLIbI
O6JIHIN aJbIHATBIH XUMMSUIBIK KYPBUIBICHI JKOHE OHOJIOTHUSJIBIK KacHeTi IpTypJii  3aTTapibl

aTayra OOJabl.
Jlumunarepaiy Typiepi

Jlunuarep

CaObIHIANMATBIH JIMOUATED — KBIIIKBLI,
cinti Hemece nwma3a (GepMeHTi ocepiHeH
TUPOJIM3TE YIIbIparaHja ekl HeMece 0/1aH
Ja Kel KYPbUIBIMABIK KOMIIOHEHTTEp

Oexeni.

CaObIH1aIMaUTHIH JIMTTHATEP —
TUAPOJIN31CHOCUTIH, Mail KbIIIKBLUTBIHBIH
TYBIHABICHI OOIMANTHIH JIUTTUATEPI1

aliTaMbI3.

CaObIHIaIaThIH JUMUATEPAIH TypJiepi

CaOblH1anaThIH JIUTUATED

/

bentapan nunuarep

T

dochomunuarep

I'mukomunuarep

YIIAAITTTALIEPUT

OanaybI3 dochormunepuarep

dochochunromumuaTEp
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banaywvi3 — >xorapbl Maii KapOOH KBIIIKbLIAAPBIHBIH Oip aTOMJIBI )KOFaphl CITUPTTEPMEH
kypaeni a¢upi (Ci2 — Cap). banmaybpi3 eCiMAIKTIH >KaNbIpaFbIHBIH KOPFAHBIIITHIK KOHE aaM MEH
KaHyapJIblH Tepi KabaThIHBIH KYpaMbIHa Kipei. Onapra iliKi aF3aHbIH bUFAIIBUIBIFBIH JKOHE
ar3aHbl CBIPTKBI KOPIIaFaH OPTa/IaH CaKTay KAaCHETI TOH, CY MOJIEKYJIAChiH TeOyre OeliMaiIirin
KepceTeTiH, 0eTKi KabaTKa epeKIlie XKbIIThIp 6epei. MbIcanbl, KUTTIH MU CaybIThIHAAFbI
MaiiJIbIH KypaMbIHaH criepmarieT OemiHeni. CiepmarieTTiH Heri3ri KOMIOHEHTI — MaJTbMUTHH
KBIIKBUIBIHBIH LETHIT AU pI.

Docghonrunuomep — hochop KeIMIKBUIBIHBIH KaJIbIFbIHAH TYpaThIH TUuaTep. Onap
’Kacylla MeMOpPaHaChIHbIH HET13I1 KOMIOHEHTI 00JbIn Keneal. CyHbIKTH — MO3auKaJbIK MOJENre
colikec jkacyiia MemMOapaHachlH JIUMUATI OMKa0aT KapacThIpabl.
9.7Kana TakpIpbINTHI OEKiTY. 5 MuH
10.Ca6aKThl KOPBHITHIHABLIAY. 5 MUH
- OKYIIBLIAPBIH OUTIM JIeHreliH Oaranay
11.Yiire Tancsipma Oepy.

12. OnebuerTep:

1.JloypenbekoB K.H. «Opranukansik xumus», OKynbIk I1- Tom. [IsiMkeHT, 20165K.

2.ITarcaes ©O.K., CabupoBa I'.A., PaxmanoBa I'.C. «Xumusi» MeauuHaiblK Koutexaid 11 kype
«Empey ici» koHe «CTomaTonorus» MaMaHABIKTAphl CTYIAEHTTEpl YIIH OKY KypaJbl,
IIemvkenT, 2016k,

3. Marcaes A.K., Kaitnay C.JK. Opranukaislk Xumusi Herizuepi, okyiabik, [emvkent, 2005, 3 -
Kitam, -b.

4 ITatcaeB O.K., CelitemberoB T.C., C.A. Illuteibaes, K.H. laypenOexoB beliopraHukaibik
XUMUsI, OKy Kypasbl, 2005.

5.0praHuKanblK XUMHSI TPAaKTHKYMBI: OKY - omicTeMenik Hyckaynsik / A.C. Koxamxkaposa.-
AnmMarsl : OBepo, 2013

6. Hpaiisep, /1. beiftopranukansik xumus. OKyiblK Anmatsl: OBepo, 2013.
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