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«OHTycTik KasakcTaH MmeauuuHa akaaemusicbl» AK AO «HOxHo-KasaxcTaHCcKas MeaMUMHCKAsT akaneMus»
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I[gpic KelleHi 33 6CTT1H 36eTi
Ne 1 Jopic

1. Takpippiobl: Kipicme. bBuogorusiasik yaepicrepain tepmoguHamukachl. Herisri Tycinikrepi
JKOHE 3aHJapBhl.
2. Makcartpl: XuMHS — JKOFapbl OUTIKTI Jopirepliepal AalblHAayna eneylli MoHI 0ap, MeIUIIMHAIBIK
OimiM Oepy camachIHIAFBl HETi3ri MoHAEpAiH Oipi O0NBIN TaOBLIaAbl. XUMUS aJaMHBIH XUMISUTBIK OHIay
KaOlJIeTiH ~KaJlbINTACTBIPAAbl, (U3UKA-XUMHUSUIBIK YAEPICTEPIiH KYPY 3aHIJIBIKTapbIH aHBIKTAHIBbL,
XUMUSUIBIK PEeaKUsUIapblH OTyiHe 3aTTap TaOWFaTBIHBIH, CHIPTKBI (haKTOpIapAbIH ocepiepi Typajbl
KOPBITHIHBI JKacayFa sKkoHe OHbI Tajfayra yipereni.
3. JdapicTiH Te3ucrepi:
TepmoguHnaMuKka iTiMi MbIHAJIAPABI 3ePTTEHAI:
1) sHeprustHBIH 9pTYpi (hopMarapbeIHBIH 63apa alHaITyblH, OHBIH IIIHIE XAMHUSUIBIK TEPMOJWHAMUKA,
XUMUSUIBIK 3HEPTHSHBIH 0acKa 3HEprusl TypJiepiHe aliHaTybIH;
2) opTypni (UBMKANBIK-XUMUSUIBIK  YAEPICTEpIiH JHEPreTHKAIbIK 3((EKTUIepiH, OHBIH  CBHIPTKEI
JKarainapra 0alIaHbICTEUTBIFBIH;
3) e3niriHeH KXYPETiH yAepicTepAiH OarbIThIH, MyMKIH/ITIH, 6Ty IIeKapachlH KapacThIPAIbL.
XUMHSUTBIK ~TEPMOJAMHAMHMKA TOHIHIH MAaKcaThl - XHUMHSUIBIK KOHE  (DU3UKANBIK-XHUMUSITBIK
KYOBUIBICTApAbl 3€PTTEY YILUIH TEPMOJAMHAMUKAHBIH 3C€PTTEY OJICTEPIH JKOHE OJapiblH HeETi3iHaeri
3aHIapAbl KOJIJaHy.
7Kyiie nen KopmIaFaH opTajaH oima 06JiHIN aJbIHFAH JKOHe OHbIMEH dpeKeTTecyde 00JATHIH AeHe
He JieHeJIep TOObIH aiiTaMbI3.
Meicanbl, peakIUsIIbIK BIIBIC TalTbBAHUKAIBIK ieMeHT JKyiteriH 3 Typi Oap:

OxmayJiaHFaH Kyiie - KOpIIaraH OpTaMEH 3aT KOHE SHEPTHsl alIMacIaibl, MbIcasibl J{broap bIABICHI,
JKaOBIK TEPMOC.

7Ka0bIK xKyiie - KoplllaraH opTaMeH TEK SHEPTHs anMacaibl, Oipak 3atT anmacraiisl. Mbicaibl, ay3bl
TOJIBIK KaOBUIFaH KYThIFa KYHBIJIFAaH KaliHaFraH Cy.

AIIBIK :KYiie - KOpIIaFaH OpTaMeH 3aT Ta, SHEPTus J1a anMacaabl. MbIcalibl, Ke3 KeNreH alllbIK bIIbICKa
KYWBUIFaH Cy.
®a3za gen Kypambl, (HU3HKAIBIK JKOHE XUMISUIBIK KacueTTepi Oipaeid, xyleHiH Oacka OeiKTepiHiH
OemiHy KabaThIMEH MIEKTENTeH KYHeHIH OipTeKTi OeNMiKTepiHiH )KUBIHTHIFBIH aiiTaMb13. Pa3a KapanaibiM
JKOHE Kypaesi 00Jibin OemiHe i
Kyii pynkuusiiapbi
Iuki 3neprus (U) — xylieHl KypailThIH MOJIEKyIajiap, aToMAap, HOHAAP KOHE 3JIeMEHTap OeIeKTepIiH
0apJIbIK KO3FAJIbIC XKOHE SPEKETTECY TYPJICPIHIH JKaJIIbl SHEPTUS KOPBIH alTaIbl.
Ouraabnusi (H) men TypakThl KbICBIMIAFbI JKYHEHIH SHEPTUSCHIH aWTaMbl3, OJ CaHJBIK TYpJAe ilIKi
sreprus (U) MeH noTeHIManabIK SHeprus (pV) sHeprusiiap KOChIHABICHIHA TEH
H=U+pV Osrepici: AH=H2 - HlI
IuTponus (S), 'mo6¢c IHeprusicbl Hemece M300apaTBIK-U30TEPMANBIK MoTeHIHAT (G)
I'e1bMroJibI 3HEPIrUsichbl HEMece N30X0paIbIK-U30TepManbIK noteHuuan (F).
TepmoguHaMuKaHbIH 1-3aHbI
OHEepPrusiHbIH CaKTaTy 3aHbIHA HETI3/IeIreH:
1. Erep kanpaii-na yzepic Ke3iHIe 3HEpPrusiHbIH Oip TYpi ’KOFaiuca, OHJa OHBIH OpHBIHA 0acka TypAeri
SHEPrus SKBUBAJICHTTI TYpAe Nakaa 6omapl.
2. DHEPrusHbIH SPTYPJi GpopMaiapbl ©3apa SKBUBAJICHTTI TYpJC aMaca/Ibl.
3. Ke3 kenreH oKIayiaHFaH jKyie/e SHEPTUsl KOPbI TYPaKTHI.
1-uri 3aH MaTeMaTHKAJIBIK TYple ObLIai :Ka3blaajbl:

Q =AU+A

TepMoxuMusi - XUMHJIBIK ~TEPMOJMHAMHUKAHBIH Herisri OemimuepiniH  Oipi. On  XUMHSUIBIK
peakUMsUIapAblH  KbLIY JI(dexTinepiH, >KXpUTy CHIMBIMIBUIBIKTAPBIH JKOHE oJjlapra OalIaHBICTHI
HIaManapasl 3epTTeHIi.
TepMOXUMHUSUTBIK TeHIEYJIep — XUMISUTBIK PeakInsaa KpLTy dh(eKTici KopceTuIreH TeHIeyIep,
Mbicanbl: A+B = C+]J] + 20k /[x
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Peaknusinbin xkbL1y 3¢ dekTici — peakus ke3iHge OeMiHTeH HeMece CiHIpUITeH Kbury Memmiepi. O
TepMOJIMHAMHUKAA SHTATBIHN e3repiciMer Oepireni (AH, x/[x/Moib).
TepmoxumusiabiH Heri3ri 3aHbiH .U, Iecc (18405k.) amkaH, o 5KbUTy KOCBIHABUIAPBIHBIH TYPAKTHLUIBIK
3aHBI JICTI aTajajibl:
PeakmustabIH KbUTYy 3¢ (dekTici TeK OacTamKbl 3aTTap MEH eHIMIEpAiH TaOuraTrTapblHa KOHE KyWepiHe
TAYEJIIi, OJI PeaKIHs OTCTIH JKOJIFa TOYEIICI3.

AH; = AH, +AHs= AH4 +AHs +AHs
TepMoaAUHAMUKAHBIH 2-11Ii 3aHbI:
AHBIKTaManaphbl:
1. P. Kinay3uyc (1850x) aHBIKTaMachl: KbLTY ©3/IITiHEH CYBIK JICHENICH BICTHIK JCHETe Oepisie aMai bl
2. B. OctBanmpg  OotibiHIIa «II TEKTI MOHT1 IBUTATENh JKacay MYMKIH eMec, SIFHU JKBLUTYbl TOIBIFEIMEH
JKYMBICKa alfHANABIPAThIH MaIlMHA JKacay MYMKiH emec, ce0ebi XKbUTyapIH 0ipa3 Oeiri MiHAETTI Typne
CYBITKBIIIIKA Oepiiei».
C. Kapno (1824) 3eprreyi OOMBIHIIA KbUTy MAIIWHACHIHBIH Malfanbel acep KodpPuuueHTiH (11.9.K.)
ObLTaif xa3yra Oomazbl:

Q-9 _ A

Qi Qi
myHna, (Q1)- xpury Oeprimr neHeJeH aimbIHFaH JKbUTy Menmiepi, Q2— CyBITKBINKA OepiireH >KbUTy
meepi, ai Q1-Q2 aifpIpbIMBI JKYMBICKA A alfHAIIFaH KbUTY MOJIIIEPiHe TSH Iama.
4. NunocTpanMsiiIbIK MaTepuaJ:
MynbTuMenusiia npe3eHTaus TYPIHAE KeNTipUIreH.
5. Oneduer:
Kazak Tizinge
Herisri:
1. K. H. HaypenOexos, K. M. CepumberoBa, A. I1I. OmipkynoB Xumus : oKy Kypaisl /. - ILIBIMKEHT :
OineM Oacnaxanacel, 2019. - 272 Oer.
2. Xumus : oky kypansl / K. H. Jloypen6ekos, K. M. CepumberoBa, A. IlI. OMipkyIoB . - AnMaThl :
OCIIN, 2023. - 304 Ger.

Kocbhimima:
1. [Tonkoe, B. A. Xanmel xumus [MatiH] : okynbik / B. A. TTonkos, C. A. [Ty3akos ; Ka3zaxk Tinine ayn. C.
H. Jlinmaram6eroB; XKayantser pen. XK. XK. Fymaposa. - ; Peceit Men. sxoHe (apm. xoraprbl OLTIM OKY-

anict. 6ipaectiri yebiarad. - M. : TDOTAP - Menawua, 2014. - 992 6er. o1. onr. quck (CD-ROM).

OpslIc TiTiHAE

Heri3ri:

1.T'nmunka, H. JI. O6mias xumust. T.1: yae6. nocobue ais By30B - Anmarsl : OBepo, 2014

2.I'nunka, H. JI. O0mas xumus. T. 2 : yued. mocodbue ajst By30B - AjmMartsl : OBepo, 2014

3.I'munka, H. JI. O6mias xumus. T. 3. : yue0. mocobue i By30B - AimMarts : DBepo, 2014

4.I'munka, H. JI. O6mas xumust. T. 4 : yae0. mocodue s By30B. - AjMaThs : 9Bepo, 2014

Kocbhimima:

1.Bepenmona JI.I'., Heuenmypenko E.B. Heopranmueckas, pusndeckas u KOJJIOWIHAS XUMUSA. —AJIMAaThI:

M31aTeILCTBO «IBEepon, 2014.

AFBLIIIBIH TLIIHAE

1. Glinka, N. L. General chemistry. Volum 1. : manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27th ed. - Almaty : "Evero" , 2017. - 232 p.

2. Glinka, N. L. General chemistry. Volume 2.: manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27th ed. - Almaty : "Evero" , 2017. - 176 p.

3. Glinka, N. L. General chemistry. Volum 3.: manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27th ed. - Almaty : "Evero" , 2017. - 248 p.

4. Glinka, N. L. General chemistry. Volum 4.: manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27 th ed. - Almaty : "Evero" , 2017. - 176 p.
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5. Nazarbekova, S. P. Chemistry: textbook / S. P. Nazarbekova, A. Tukibayeva, U. Nazarbek. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 304 p.
6. Shokybayev, Sh. A. Teaching methods on chemistry: textbook / Sh. A. Shokybayev, Z. O.
Onerbayeva, G. U. llyassova. - Almaty: [s. n.], 2016. - 271 p.
DJIeKTPOH/IBIK pecypcTap:
1. Dnexrponnas oubanoreka FOKMA - https://e-lib.skma.edu.kz/genres
2. PecnyOnmkaHckas MeXBY30BCKas dlIeKTpoHHas oudanoreka (PMOB) — http://rmebrk.kz/
3. Iudposas 6udamoTeka «AKnurpressy - https://www.aknurpress.kz/
4. DnekrponHas Oubaunoreka «dmurpady - http://www.elib.kz/
5. DOmnwurpad - nopranx MyJIbTUMEIUNHHBIX YIeOHHKOB https://mbook.kz/ru/index/
6
7
8
9

9BC IPR SMART https://www.iprbookshop.ru/auth
uH(popMaMOHHO-TIpaBOBast cucTteMa «3aHy - https://zan.kz/ru

. Medline Ultimate EBSCO
. eBook Medical Collection EBSCO
10. Scopus - https://www.scopus.com/

6.bakbliay cypakTapsl:

DuU3KOITONATH XUMHUS ITOHI XKOHE 0acThl MaKcaTTaphl.

XUMUSIIBIK TEPMOAMHAMHUKA- 3aT ajMacy KoHE YHEpIrHUs aJMacyAblH TEOPUSIIBIK HET131.
OHTaNbMUS TYCIHITI.

I'ecc 3aHBI.

XUMUSIIBIK KOHE (QU3-XUMUSIIBIK IPOLECTEPAiH SHTAIbIUACBIHBIH 63Tepyi.
TepMonunHaAMUKAHBIH €KiHINI 3aHBl. DHTpOmusA. [ MOOCTEIH 60OC SHEPTHUSICHL.

O Ul o gk

Ne 2 Topic
1. Takpipbin: XUMUSJIBIK KHHETHKA KOHE (DepPMEHTATHUBTIK KaTajms3.
2. MakcaTbl: HakThl ecentep/ii menry Ke3iHe CTyIeHT XUMHSUIbIK KHHETHKAHbIH 3aHIapbIH, PEaKIUsl
OarbITBIH OOJKAM ATyBI XKOHE OPEKETTECYII Maccajap 3aHbIH KOJIaHbIT TeTe-TeHIIK
KOHIICHTPAIMUIAPBIH €CEITeH alybl KepeK.
3. JapicTiH Te3ucrepi:

XUMUSITBIK PeaKIHsIIap/IbIH KbUIIAMIBIFBI — OyIT Oenrii Oip yaKpIT apallbIFbIH/IAFbl peareHTTepIiH
KOHIIEHTPAIMSCHIHBIH 03repyiMeH enmeHe i, sFan: U = +=C/t MyHaaFs! “+” Oenrici peakuus eHiMi
KOHIICHTpaIMACBIHBIH apTKaHbiH (C > 0), an “—” Oenrici 6acTankel 3aT KOHIICHTPALUSACHIHBIH a3aiifaHbIH
(C < 0) 6inpipeni. Peakuus »XpUTIAMABIFBI ©3apa SPEKETTECETIH 3aTTapAbIH TaOUFATHIHA, OJapABIH
KOHIICHTPAIMChIHA, TEMIIepaTypara )KoHe KaTalln3aTopFa Toyemi. Peakius sKbU1iamMIbIF bIHBIH
KOHIICHTpAI[MsFa TOYCILIIr 9pEeKEeTTECYII Maccanap 3aHbIMEH aHBIKTaNIa (bl TYPAKThI TEMIIEpaTypaia
XUMHSUIBIK PEAKIIUSHBIH KbULIAMIBIFBI 9PEKETTECYIIN 3aTTap IbIH KOHIICHTPAIMSIIAPbIHBIH
KeOeHTIHICIHE Typa MPOIIOPIIMOHAI.

Mpicaisl, A + 2B — AB peaknuscel YITIH 9peKeTTecyI Maccaap 3aHbl Oblai jka3blla IbL:

v=k[A][B]?

Mynna k — peakiust KbULIaM/IbIFbIHBIH KOHCTAHTACHI, OJ1 9PEKETTECETIH 3aTTapAblH TA0UFAThIHA YKOHE
TEeMIIepaTypara TOYeIIi.

I'eteporeni peakiusia KaTThl KYH/IET1 3aTTap IbIH KOHIIEHTPALUSICHI PEaKIis OapbIChIHIa
©3repMEHTIH OOJIFaHIBIKTaH, OJIap JPEKETTECYII Maccaiap 3aHbIHAarbl KUHETHKAJIBIK TCHISYTe
KipMeHti.

Peakuus xKbU1IaMIBIFBIHBIH TEMIIEpaTypara Tayenainiri Bant-I'odd epexecimen cumarranaist:

Temrmiepatypanst op6Oip 10°C-Kka KeTepreHie peakius KbUIIaMIbiFsl 2—4 ece aptaisl. byt epexe
MaTeMaTHKAJIBIK Typ/ie ObLIal jKa3buiaipl:

v, At
— = 1i.l"l.l]
Uz


https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.scopus.com/
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MyHza: v1 — 6acTanKel TEMITEPATYPAJaFbl PEAKIUS KBUIIAMIBIFBI, V2 — )KOFAPbLUIATBHUIFaH
TEeMIIEpaTypaJarbl PEaKIHs KbIIIAMIBIFBI, Y — TEMIIEpaTypaibIK KodQduiment (2—4 apaisiFpiaaa), At —
TeMIIepaTypaHblH e3repici.

OpOip XUMHSIIBIK peakius 0enTisi 0ip SHepreTHKANBIK TOCKaybIIIMEH CUIIATTala b, OHBI )KEHY YIIIiH,
SFHU MOJIEKYJIAJIap/IbIH COKTBIFBICYBI THIMI 00ITyBl HeMece JKaHa 3aT TY3UTyi YIIIiH, OepiireH
TeMIIepaTypaaarbl MOJIEKyJalapblH OpTalla SHEPTUACBIMEH CAIIBICTBIPFaH A apThIK dHEprus KaxeT. by
SHEPIHUsl aKTUBALUS SHEPTUSCH ST aTanajbl.

TemriepaTypa apTKaH caiiblH OCJICEH Tl MOJIEKYIANIAP/IBIH CAHBI APTHIT, PEAKIINS JKbIIIAMJIBIFGI 12
eceqi.

AppeHnyc TeHJieyi peakys KbUIJaMIbIFBIHBIH KOHCTAHTAChl MEH TEMIIEpaTypa apachlHAaFbl

OaiiyaHBICThI CUNIATTAWIBL:
—Ea
k=A-eRT
MyHna: k — peakiys >KpU1JaMIbIFBIHBIH KOHCTAHTACHI, A — MOJICKYJIAIAPIbIH COKTBIFBICY JKUUTITiHE
OaiilaHbICTBI TYPaKThl, Ea — akTHBanus sHeprusichbl, R — ras typakTeicel, T — aOCOMIOTTIK TeMIepaTypa, €
— HaTypan Jorapu(MHiH HeTi3i.

Karanmszatop KaTeIicKaHa peakius KbUIIaMaan 1, ce0edi TypaKchI3 apajblK OHIM IMaiaa 0omIambl, ol
BIJIBIPaFaH/a Herisri eHiMre aifHanaapl. Katanusarop acepineH SHEprHACH TOMEH MoJieKyanap OenceHai
Kykre ereni. By OenceHi MoJIeKynaap IblH CaHbIH apTTHIPA/IbI HKOHE PEAKIIHS KbLITaAMIBIFBIH
JKOFapbIIaTabl.

Karanuszatopiap — peakiys )KbUIIaMIbIFbIHA 9CEP €TETiH, OipaK peaKlys COHbIHA X UMHUSITBIK
e3repicke YIIbIpaMaiThIH 3aTTap. bapiablk OMOXUMHSIIBIK peaKusuIap ASPIIiK KaTadu3/diK CUIIaTKa He.
Tipi ar3agarsl OMOXUMUSIIBIK, PEAKITUSIIAPIBIH KaTaIH3aTOPhI peTiHae (PepMEHTTEpP OPEKET eTeIi.

depmeHTTEp — OapibIK Tipi opraHu3Maepae 0oaTbiH apHaiibl OeokTap. Onap XUMHUSIIBIK
peakuusIapabl KeuraMaataael. epMeHTTepIl 3ePTTEHTIH FHIIBIM calachl SH3UMOJIOTHS HEMece
bepmenTonorus Aen ataiansl. DepMeHTTep — Kacymanapaa CHHTE3IeTeTiH, OMOXUMUSITBIK
peakIysIapra KaTbICaThIH OCJIOKTHIK TaAOUFATTaFbl OMOKaTaIM3aTopIIap.

XUMUSIIBIK KHHETUKA TYPFBICBIHAH 0apJiblK XMMHSIJIBIK, PEaKIusuiap eki Tonka OeJriHe/i:
1. KaHTBIMCBI3 XUMHSIIBIK pEeaKIHsIap
2. KaWThIMIBI XUMHUSUTBIK PeaKIusiap
KaiTbIMCBI3 peakusiap YIIiH Typa peaKust KbUIIaM/IBIFbI Kepl peakiysl )KbUTIaMIbBIFBIHAH KOTT
0omnanpl. KaliThIMCEI3 TIPOIIECTIH IMIApPTHI pETiHAe TYHOAHBIH TY31Tyi, Ta3/IbIH OelliHyl HeMece Hamrap
JIMCCOIMAIMSIaHaThIH OHIMHIH Naliaa 00mysIH aiiTyra Oomanbl. KalThIMCBI3 peakiusiiapra MbICa:
KOH+HCI—-KCI+H>0
NaHCOs +HCI—NaCI+CO.1 + H>0
BaCl; + NaxS0O4—BaS041+2NaCl
KadTeIMIBI peakiysiuiap yilliH XUMHSIIBIK Telle-TeHIIK JKaFIaibl TOH, SFHH Typa jKoHe Kepi
peaKIusIIap IbIH KbULIAMIBIFEL TEH OOJIFaH/a, PEAKIUsIFa KATHICATHIH 3aTTapblH KOHIICHTPAIHSICHI
TYpaKThl OONabI.
Meicanst: aA+bB—cC+dD

U'Iypa 9 Kl [fl:i]il [B]h

Ukepi = K, [CIe[al”

XHUMUSIBIK TeHe-TeHAIKTe: =1 Uyepi T- ki[A]*[B]® = k«[C][D]¢

'IF'FI-H:
OcblgaH:

[C]<[D]*

K= Armr

Mynnarsl Ke — Tene-TeH ik KOHCTaHTACHI.
By Tenaeyre kipeTiH KOHIEHTpAIUIIAP TEHe-TeHAIK KOHIICHTpaNUsIap ST aTalaibl.
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K. MoHI HEFYpIIBIM YIIKEH 00JIca, PEakIlst COFYPIIBIM “‘TOIBIFBIPAK’~ XKYPEIi, SFHA OHIMHIH ITBIFBIMBI
JKOFaphl 0OJIAIIBI.

Karanu3zaTop Teme-TeHaiK KOHCTaHTaChIHA dcep eTmei i, cedeli 01 Typa XoHe Kepi peakusIapAbIH
aKTHBAITUS YHEPTUACHIH OipIeH TOMEHACTE N KoHE €Ki OAFBITTHIH Ja KbUIIaMIBIFBIHA OipIei ocep eTe/i.

KaranmzaTop Tek Temne-TeHAiK KYHiHE KeTy YaKbIThIH KbICKApTaIbl, Oipak eHIMHIH CaHIBIK IIBIFRIMBIHA
acep eTnewu/.

Peaknus mapTTapbIHbIH (TEMIEpaTypa, KbICBIM, peareHTTepAiH KOHIEHTPALHUSICH) 03repyi Typa *KoHe
Kepi peaknys XKbUIIaMABIFBIHA OPTYPIIL 9Cep €Til, XUMHUSUIIBIK TeTe-TeHAIKTI 0y3anpl. Teme-TeHmikTiH Kait
JKaKka biFbicaThiHbl JIe-11larense npuHIMITIMEH TYCIHAIpiIeT.

Meicaibl, TeMIiepaTypaHbl apTTHIPY TeTe-TeHAIKT] XKbUTY CIHIPETiH peakuys OarbITbIHA Kapal
BIFBICTBIPAIBI, SFHU JKYHe CamKbIHAAW bl KBICBIMIIBI apTTHIPY TEMe-TSHIIKTIH ra3 TOpi3Ji 3aTTapIbIH
MOJIBJIIK CAHBIH a3alTy OaFbIThIHA, SFHHU KBICHIMJTBI TOMCHJICTY JKAFbIHA BIFBICYBIHA OKeNe . Peakiys
OHIMJICpiHIH OipiH ajbIN TacTay Tere-TeHMIKTI TiKelel peakiys OaFrbIThIHA BIFBICTBIPAIbI, a1 0aCTaIKbI
3aTTapablH OipiHiH KOHIICHTPAIMACHIH a3ailTy Tere-TeHIIKTIH Kepi peakius OarbIThIHA BIFBICYBIHA ce0ert
Oomamel.

4. NuniocTpauMsuIBIK MaTepuasjiap:

MynbpTuMenusiia npe3eHTalus TYPIHAE KeNTipUITeH.

5. Oneduer:

Ka3zak Tijinge

Heri3ri:

1. K. H. Haypen6exos, K. M. CepumberoBa, A. 11I. OMipkyimoB Xumus : oKy Kypaisl /. - [IIbIMKeHT :
OieM b6acnaxanacel, 2019. - 272 Oer.

2. Xumus : oky kypansl / K. H. Jloypenoekos, K. M. CepumbetoBa, A. 11I. OMipkyIoB . - AlMaThl :
OCIIN, 2023. - 304 Ger.

Kocbimma:
1. [Tonikoe, B. A. Xannel xumus [MartiH] : okynbik / B. A. TTonkos, C. A. ITy3akos ; Ka3zak Timine aynu. C.
H. Jlinmaram6eroB; XKayanter pen. XK. XK. Fymaposa. - ; Peceit Men. skoHe (apm. xoraprbl OLTIM OKY-

anict. 6ipaecTiri yebiaran. - M. : TDOTAP - Menawua, 2014. - 992 6er. a1. onr. quck (CD-ROM).
OpslIc TiiHAe
Heri3ri:
1.T'nmunka, H. JI. O6mas xumust. T.1: yae6. mocobue ais By30B - Anmarsl : OBepo, 2014
2.I'munka, H. JI. O6mas xumust. T. 2 : yued. nocodbue aist By30B - AiMartsl : OBepo, 2014
3.I'munka, H. JI. O6mas xumus. T. 3. : yue0. mocobue jyis By30B - AimMartsl : DBepo, 2014
4.T'munka, H. JI. O6mias xumust. T. 4 : yue0. mocoOue s By30B. - AjMartsl : DBepo, 2014
KocbhiMma:
1.Bepennoa JI.I'., Heuenypenko E.B. Heoprannueckas, ¢pusndeckas U KOJTOUHAS XUMHUSL. —AJIMATBI:
M3I1aTeILCTBO «IBEepon, 2014.
AFBLIIIBIH TLIIHIE
1. Glinka, N. L. General chemistry. Volum 1. : manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27th ed. - Almaty : "Evero" , 2017. - 232 p.
2. Glinka, N. L. General chemistry. Volume 2.: manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27th ed. - Almaty : "Evero" , 2017. - 176 p.
3. Glinka, N. L. General chemistry. Volum 3.: manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27th ed. - Almaty : "Evero"” , 2017. - 248 p.
4. Glinka, N. L. General chemistry. VVolum 4.: manual for graduate students / N. L. Glinka, S. S.
Babkina. - 27 th ed. - Almaty : "Evero" , 2017. - 176 p.
5. Nazarbekova, S. P. Chemistry: textbook / S. P. Nazarbekova, A. Tukibayeva, U. Nazarbek. -
Almaty : Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 304 p.
6. Shokybayev, Sh. A. Teaching methods on chemistry: textbook / Sh. A. Shokybayev, Z. O.
Onerbayeva, G. U. llyassova. - Almaty: [s. n.], 2016. - 271 p.
DJIEKTPOHABIK pecypeTap:
1. Dnexrponnas 6nbmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
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PecnyOnnkanckas MeXBY30BCKasi dJeKTpoHHas oudnuoreka (PMOB) — http://rmebrk.kz/
Liudposas 6udbaorexa «AKnurpressy - https://www.aknurpress.kz/

OnekTpoHHas oubanoreka «nurpad» - http://www.elib.kz/

Omurpad - mopTan MyIsTHMEIMHHBIX YueOHUKOB https://mbook.kz/ru/index/

9BC IPR SMART https://www.iprbookshop.ru/auth

nHGOPMAIIMOHHO-TIPABOBas cCUcTeMa «3aHy - https://zan.kz/ru

Medline Ultimate EBSCO

. eBook Medical Collection EBSCO

10. Scopus - https://www.scopus.com/

LN~ WD

6. bakbliay cypakrapsl:

1. XvMUSITBIK peaKIust )KbUIIaMIBIFB] )KOHE OFaH 9cep eTeTiH apTypIi dakTopiap.

2. OpekeTTecyIlli Maccajiap 3aHbl; TOMOTEH/II JKOHE TeTePOreH Il XKYUeep YIIiH.

3. AkTHBanus 3HEpruscel. AppeHuyc TeHaeyi. Bant-I'odpd epexeci.

4. depMEHTATUBTIK KaTaIH3 XXOHEe OHBIH ar3a TipIIUTITiHAETI MaHBI3HI.

5. KalThIMJIIbI )KoHE KAUTHIMCHI3 peakiusiiap. XUMHSIIBIK TEIe-TCHIIK TYPAKTHICH XKOHE OFaH acep
eTeTiH (hakTopiap.

Ne 3 Jlapic
1. TakpipsiObl: Bydepaik kyiiesaep. Anam ar3acsiHAAFBI 0y(PepJIik Kyiesepain MaHbI3BI.
2. Makcatbl: CTyIeHT 3IIEKTPOJIHUTTIK TUCCOIUAIINS TEOPUSICHIHBIH HETI3T1 epekenepin Oiryi kepek. Tipi
ar3aJ1arel OyepiTik epiTiHIUICPAIH MaHbI3AbUIBIFBIH 01Ty KaXKeT.
3. JapicTiH Te3ucTepi:

Bydepnik kyienep-Oyyi a3 Mejiepae KYIITI KbIIIKbUI HEMECe CUITIHI KOCKaH/aa, COHJai-ak
cyWbINTBUFaH Ke3nie pH e3repmeiitin xyiienep. Bydepmik xylenep opraHu3MIeri KbIIKBUT - HETI3 Tere-
TEHJITIH CaKTayaa MaHbI3Ibl KbI3MET aTKapasl. OpraHu3MHIH KBIIIKBUT-HET13/IiK Tene-TeHairi-Oydepik
JKoHEe Oacka (DM3HMONIOTHSJIBIK IKYWUEIEPdiH apajac ocepiHeH maiina OoJIaThIH OPraHU3MHIH — IIIKI
OpTACHIHBIH TYPAKTBUIBIFBI, SIFHU CyTeri kepceTkimmniH (pH) e3repmeiitinairi. bys jgeHeHiH MaHBI3IbI
KacHueTTepiHiH Oipi.

JICHEHIH MaHBI3/Ibl KAaCHETTepi.

Bydepinik epiTiHaiiepAiH HEri3ri KacWeTTepiHe onapablH Oydepiik ChIABIMABUILIFB MeH pH
TYPaKThUIBIFBl KaTaabl. JleHeHiH Oydepnik skyienepiHin Oydepnik ocepine Oaiinansictel PH
©3repMEUTIHIITIH TYCIHIIpyTe OOaIb.

Bydepiik epitinginep Oydepiik KyHelepaiH Kocmnackl O0bIn caHanajbl. bydepiik epitTiHaiiep
Oydeptik epiTiHALICD ACT aTaaapbl.

Bydepnix xyie-Oyn apThIK KBIIIKBUIMEH Tere-TeHIIKTe O0JIaThIH KOHBIOTalUsUIaHFaH oJICi3 Heri3
(mbrcaisr, anerat 0ydpepi CHsCOOH u CHzCOONa mebicaisl, ammuak 0ydepi NHsON u NH4Cl).

MyHnai Kocnanap a3 MeJiepae KYITI KbIIIKbUIIBI HEMECe HETi3/1 KOChIl, CyibuITKanaa pH MoHiH
cakTaiigsl. bydepmik xyhenepain Oyn kaOineti Oydeprik opeker men aramanpl. Anerat OydepiHiH,
CH3COOH xone CH3COONa -aumerar OygepiHiH MblcanbiHaa Oydepiik ocep €Ty MeXaHHU3MiH
KapacThIPBIHBI3.

CH3;COOH <~ CH3;COO™+H"
CH3COONa —~CH3COO +Na*

AtuetarTbl OydepIik epiTiHJire TY3 KbIIIKbUIBIHBIH a3 MeJIIepiH KOCKaHa, CYyTeri HOHIAphl KBIIIKBLT
MoJieKyJackiH  KanmbmTacTeipy ymriH CH3COO™  (koHbproraT Herisi) aHHMOHIApBIMEH OaiaHBICAIIb.
Hormxecinae epitinainin pH e3repmeiini.

CH3COONa+HCl—CH3COOH+NaCl
CH3COO™ + Na"+Cl™+H*—CH3COOH+Na"+CI~
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Amnerartel Oydeprnik epitinaire a3 memmepae cintiai (NaOH) kockanga, OH wmonmapesr H+— men
OaiimaHbICABl KOHE KBIIIKBIT JAUCCONMAIMSCHIHBIH TEIe-TeHIIrT KOHBIOTAT HETi3iHIH TYy3lTyiHe Kapal
ceicanbl. Hotmxkecinae epitinginia pH e3repmeiini. Kplikbim MEH OHBIH TY3bIHAH TYPaThiH OyQepiik
epitiaainiyg pH MoHi Keneci TeHaey OONBIHIIA ecenTeNe/mi:

pH - _]gK'ﬂ o ]g{cxatm-"'lcr!;a} - pI{F\b[m o ]g{ce-:mm-"acrya}

myHAarsl K/I-KBIIKBUIABIH = AUCCOLManuMsuIaHy KoHcTaHTachl. Ocbl TeHaeyre coiikec pH MowHi
cydpuiTyFa Toyenni emec, K KOHIIEHTpamusChl MEH epiTiHAlI KOMITOHEHTTEPiHIH KaThIHACHIHA

OaitnaHbICTHI (OenTini Oip apanbIKTa). JICi3 HETI3[eH KoHe OHBIH TY3bIHAH TYPaTHIH Oy(hepITiK epiTiHaiHIH
PpH keneci Tenaey OoMbIHIIA ecenTeNnei:

pH e 14 \V pl{ + ]g{c:-:eria.-"f Cr!;a.}

Bydepnik acepaiy memnmiepi Oydepiik CHIMBIMIBUIBIKIICH aHbIKTanagsl. OHbIH MoHI 1 11 Oydeprik
epitinainig pH-u3meHeHust Oip OipiikKe ©3repTy YIIiH Ka)XeT KYIITi KbhIIIKBUIIBIH HEMece KYIUTi
HET13[1H SKBUBAJICHTIHIH MOJIb MaccachlHa TEH.

Bydepinik chifbIMABUIBIK Oydeprik epiTiHAi KOMIOHEHTTEPIiHIH JKaIIbl KOHIEHTPAIMACHIHA HEMece
KOMITOHEHTTEP/IiH KOHLEHTPALUSICHl MEH TaOUFATHIHBIH apaKaThIHACKIHA OaiTaHbICThl. Bydepik epiTiHai
KOMITOHEHTTEPIHIH KOHIICHTPALUACHI HEFYPIIBIM JKOFapbl Oosica Hemece[KbIIKbUT]/[Ty3]=1 ©Ooca,
Oyhepmik CEIMBIMABLTBIK €H YIIKeH MoHTe e Oomansl. bydepik chIiibIMIBIIBIKTE ecenTey TeHeyi (B):

Cy
ApH

Kermkein 6ydeprik xyiieHiH 0yhepilik ChIMBIMABLIBIFBIH €CENTEY YIIIiH:
" CyaonVaon 1000

N Vs, ApH

Herisri 0ydeprik sxyiieHin Oydepitik ChIABIMABUIBIFBIH €CenTey YIIiH:

 CyaVuq 1000
2 Vs, ApH

myHaarsl pH pH-Oydepmik epitinmiHiH OepiireH KelleMiHe KbIIIKBUIABIH HEeMece HETI3iH Oenriii
KeneMepiH Kockanga pH esrepici (VO). bepiireHn KplIKeuT MeH Ty3naH (Heri3gep MeH Ty3naH) pH
Oeri Oip apajbikTa 00IaThiH Oy(depitik epiTiHaIepAl faibiHaayFa 00Jabl.

pH = pKynw = 1 HeMece pH =pK,,, + 1

bydepinik addekr cakranaTeia pH MoHIEpiHIH aiiMarbl TEHJIIKIEH ecenTenerin Oydepiik acep ety
afiMarsl JICT aTaajbl:

pH=pK+ 1 mysgapK=—IgK_, .

4. NnnocTpanysibiK MaTepHaJaap:
MynbTumMenusaa npe3eHTaus TYPiHAe KeATIPUIreH.
5. Oneoduer:
Kazak tininge
Heri3ri:
1. K. H. laypen6exos, K. M. CepumberoBa, A. 11I. OMipkysior Xumus : oKy Kypaibl /. - LLIbIMKEHT :
OineMm Oacmaxanacel, 2019. - 272 Oer.
2. Xumus : oky kypansl / K. H. Jloypen6ekos, K. M. CepumberoBa, A. I1I. OMipkyI0B . - AIMaThI :
OCIIN, 2023. - 304 Ger.
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KocbiMmia:
1. ITomixos, B. A. Xammer xumus [MaTiH] : okyislk / B. A. Tlonkos, C. A. ITy3axos ; Ka3ax Timine ayn. C.
H. linmaram6eroB; XKayantsl pen. XK. XK. Fymaposa. - ; Peceit Men. sxoHe (apm. KOFapFel OLTIM OKY-

amicr. Gipaecriri yceiara. - M. : TDOOTAP - Memua, 2014. - 992 6er. a1. ont. guck (CD-ROM).
Opbic TiJgiHgE
Heri3ri:
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. bakbl1ay cypakrapsl:

Wneanapl epiTiHALIEPAIH peasabl epiTIHALIEPACH albIPMAIbUIbIFbI?

OJICI3 NIEKTPOIUTTEDP EPITIHAIICPIHIH Tere-TeHIIT.

ApPPEHHYCTBIH 3JEKTPOIUTTIK AUCCOLUHUALNS TEOPUSICHIHBIH KEMIIUTIKTEPI.

Bpencren xone JloypuaiH IpoTOHIB! KBIIKBUIIBIK KOHE HET13/1IK TEOPUSCHIHBIH HEI'13T1 epexenepi.
DJIEKTPOJIMT EPITIHAICPIHIH KOJUTUIaTUBTI KacueTrepi.OcMoc.

Bydepni epitinainep. bydepnik epitinainepain pH-u ecenrey.

Bydepni xyienepain OMOIOTHSIIBIK PO

NogabkowhdER

Neq4  Jlapic

1. Takpipbiobl: Kosstouarel — nucnepcti skyiie. JucnepceTi skyiienepain Kacuerrepi. Kosutonarsi
epiTiHAiTepaiH TYPaKTBUIBIFBI MEeH KOATYJISIIHUSACHI.
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2. MakcaTbl: 307bA€p/i aTyABIH JKOHE Ta3apTy/IbIH HET13T1 9AiCTepiH, MUIEIIa KYPHUIBIMBIH;
3JICKTPOKUHETHKAIIBIK KYOBUTBICTAPbI (IMEKTPOdOpe3; AIEKTPOOCMOC, aFbIM IMTOTEHIHAIIBI, IIOTY
NOTEHIMAIbL); KYJIJIH ONTHKAJIBIK KACHETTEPiHIH epeKienikTepin — Tunaans 3¢ GexTicid; aucneperi
KYHenepIiH MOJIeKyIalbIK-KHHETHKAIIBIK KACHETTEPiH 3epTTey

3. JIapicTiH Te3ucTepi:

Komnonarslk xylienep TucrepeTi xKyienepre ®KaTtaapl-opTypJii MeJIIepaeri OemeKTep Typinaeri 6ip
3aT eKiHIIICiHIe TapanaTbiH XKyHenep. JJucmeperi xxylenep ete aayaH TYpi, ic XKy3iHAe OapibIK HAKTHI
Ky#enep mucriepcti. JmcrepcTi Kydenep €H anapIMeH IuciepcTi (aza OeNIeKTepiHiH Meepine
(memece amcmepcusi JOpexkeciHe) Kapall OKIKTeNeadi; COHbIMEH KaTap, oyap IUCIepCTi (a3a MeH
JCTICPCUSUIIBIK OpTaHbIH TaOUFaThl MEH arperaTThiK Kyii OOHBIHIIA epeKIIeeHeTiH TonTapra OeiHe .

Erep mucnepcusmblk opra CYWBIKTBHIK 0OoJsica, anm aucmepcTi (asza KarTel Oemimektep Oonca, Kyke
CyCIIEH3MsI HEMece CYCIEH3Hs [ell aTaiajbl; erep JUcHepcTi ¢a3a CYHBIKTHIK TaMIIbUIAphl 0oJica, OHMa
JKYHe SMyNbCHsl JIeN aTajalbl. DMYIbCUSIIAp 63 Ke3eriHae eki Typre OeimiHeni: Ty3y Hemece "Cynarsl
Maii" (mucrnepcti ¢asza mosspiibl eMec CYWBIKTBIK, all AUCIEPCHSUIBIK OpTa MOJSIPIIbI CYUBIKTBIK OOJIFaH
Ke37le) KOHe Kepi Hemece "'Maiimarsl cy" (MOIAPIbI CYHBIKTHIK MOJSPIbl €MEC CYMBIKTBIKTA AMCIEPCTI
Oosrran ke3ze). Jucnepeti kyiienep apacbiHga KeOikTep (CYHBIKTBIKTA AMCIEPCTI Ta3) jKOHE KEyeKTi
nenenep (ra3 Hemece CYHBIKTBIK AUCIIEPCTi 00IaThIH KAaTThI (Da3a)ie epeKimneneHe T

Hucnepcus nopexxeci O0MBIHIIA 9A€TTE AUCTIEPCTI XKYHeIepiH Keleci KIacTaphl OemiHe

Opecken aucnepcTi Kyhenep-aucnepcri (aszaHblH  Oommektepinin monmepi 107 M-geH acaTbiH
JKyHenep.
Konnouomuix ncyiienep - nucnepeti dasansik Gemmexrepain Memmepi 107-10° m Gomatein xyhenep.
KOJUTOWATHIK JKYHeNep TeTepOreHIITIKIICH CHITaTTalafbl, SFHA. ¢a3anblk OeTTepaiH OOMyhl JKoHE
mucriepeti  (a3aHelH MEHUIIKTI OeTiHiH eTe ynkeH MoHi. Byn Oerrik (daszaHblH >KyHeHIH KyiHiHe
adTapJBIKTal YJIECIH aHBIKTAHIBI KOHE KOJUIOMATHIK JKYHeNeple TeK ©31He TOH KaCHUETTEpJiH Iaija
0OJybIHA SKETeIi.

KommouaTeik *xkyiesep o3 Ke3erinie qucriepcTi pa3a MeH IUCIEpCHsIIBIK OpTa OeJIIeKTepiHiH e3apa
opeKeTTecy cumaThl OOMWBIHINA KYPT EPEKINEICHETIH €Ki Tomka OemiHeai — Juo(OO0ThI KOJUIOMITHI
epiTiHginep (Kya) XoHE OYpBIH JHOGWIBII KOJUIOWATAP JEM aTajaThlH J>KOFaphl MOJEKYJIAlIbIK
KOCBUIBICTap/IbIH (crimpanb) epitiaginepi. JInodoOTel kommouarapra mucnepcTi (azaiblk OelekTep
JTUCTIEPCUSUTBIK  OPTaMEH JICi3 OpEKETTEeCeTiH >Kyhenep karajipl; Oyl IKyilenepai TeK SHeprus
HIBIFBIHBIMEH aJTyFa 00JI1a/Ibl )KOHE TYPAKTaHABIPFBIIITAPIBIH KAaTHICYBIMEH FaHa TYPAKThI O0JIaIbl.

Crmpans  epitiHainepi aucneperi  ¢asaiblk  OeNIIeKTepAiH —IUCIEPCHUSUIBIK  OpTaMeH  KYIITI
OpeKeTTeCyiHiH apKAChIHJA O3MIriHeH TY3JIe/ll KoHE TYPaKTaHABIPFBIIITAPCHI3 TYPAKTBUIBIKTHI CaKTail
anajpl. JInopoOTHl KOJLIOUITap MEH CIUpalb epiTiHAIepl quctepcTi Gpa3aHbl KYpalThiH OeIIeKTepIiH
KYPBUIBIMBIMEH Jie epekmiencHe . JInohoOTe KoutouaTap YIIiH KYPhUIBIM OipIiri-aybicrialibl KypaMHBIH
KypJedli Kell KOMITIOHEHTTI arperatbl-MHIIeIUIa, CIUPaTb epiTiIHIIIEp] YIIIH-MaKpOMOJICKYJIa.

Konnouareik xyienep qucrepcus Jaopexeci OOHBIHINA MILIHANBI epiTiHaIep (MOJEKYIaJblK Hemece
MOHJBIK JWCHEPCTi Kyielnep) MEH epecKesl AUCHEpCTi KyHelep apachblHIA apajiblK OPBIHABI ajajbl.
CoHIBIKTaH KOJUIOMATHI EpITIHALIEpAl IUBIHANBI epITIHAUIEPAIH MOJeKyjaJapsl MEH HOHAAPBIH
OaitaHBICTRIPY (KOHACHCAIMSIIAY) HEMEeCe OpECKEeN JUCIEPCTI KYHelnepaiH aucnepcti (ha3achbiHbIH
OeImeKTepiH oJlaH pi OeNIIeKTey apKbUIbl aryFa 0oJa bl

Komnonars! epitinaisepai ainy oAicTepiH eKi Tolka Oesyre Ooaabl: KOHACHCALMS YKOHE TUCIIEPCHUS
aaictepl (KeiiHipeKk KapacThIPBUIATHIH MENTH3AIM d/1ici 0ej1eK Torka OemiHeni). Kymmi amy yiuiH Tarbl
Oip KakeTTi mapr, OeJIIEKTEpaIH MOJIIEPiH KOJUIOWITapra JKETKI3yAeH Oacka, IKyHene
TYPaKTaHIBIPFBIITAPABIH OOyl — KOJUIOWATHIK O6NIIEeKTEepAiH ©3IiriHeH KEHEI MpoleciHe Keaepri
KEJTIpEeTiH 3aTTap.

Jucnepcusnvik 20icmep KatThl JeHenepli KOJUIOUATHIK eJIIIeM Il OeJmeKTepre IeiiH OelmieKkreyre
JKOHE OCBUIalIa KOJUIOMATHI EpiTIHAUIEpAiH Ty3idyiHe HerizgenreH. Jucmepcus mpoueci apTypii
oliCTEpMEH = KY3€re achIpbUIAbl: JIeN aTaJaTblH 3aTThl MEXaHMKAJIbIK YHTaKTay.KOJUIOWATHI
IipMEHACPIC, METAIAP LI SICKTPIIIK JOFAIBIK OYPKY, YIBTPAIbIOBICIIEH 3aTThI YCAKTay.

Konoencayus aoicmepi
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Monekynanslk TUCHepCTi Ky#meri 3aTThl Oip epiTKImTi eKiHIIICiHe ayBICTHIPFaH Ke3/€ KOJUIOMATHIK
KYHT€ aybICTBIpyFa O0IaIbI-AeTl aTala bl epiTKIIITI aybICTHIPY 9aiciMer. MbIcai peTiHzae cyaa epiMeiTiH,
Oipak sTaHOJNIa >KaKchl epuTiH Po3uH KyniH amyra Oonaapl. Kanudonp cnupTiHiH epiTiHIICIH cyra
OipTiHZen KOCKaHna, KaHU(OIBIIH EepirimTiri KypT TOMeHIEHAl, HOTWKeCiHAe cyaa KaHU(OIbIiH
KOJUTOMTHI epiTiHAici makaa 6omaabl. Col CHAKTBI KYKIPT THAPO30IIBIH aTyFa O0Ia Ib.

Komnouarer epitinaizgepai epiMedTiH Hemece a3 epHUTiH 3aTTaplblH TY3UlyiMeH Oipre KypeTiH
XUMUSUTBIK peaKysuIapAbl JKYpri3yre HeTi3[eNreH XUMUSIIBIK KOHICHCAMsl 9ficiMeH e amyra OoJassl.
Ochl MakcaTTa peaknusUIapIblH op TYPJl Typiepl KONIAHBUIAABI — BLABIPAY, THIPOJU3, TOTBIFY-
TOTBHIKCBI3IaHy 9HE T. 0. COHBIMEH, AJITHIHHBIH KbI3bUI KYJIi QJITBIH KBIIIKBUIBIHBIH HATPUH TY3BIH
(dopmanbIeruaneH TOTHIKCHI3AaHIbIPY apKbUIbI albIHA b

NaAuO;+ HCOH + Na,COz —> Au + HCOONa + H,0
Byt 3051aHBIH MUTEIUTACKIHBIH KYPBUTBIMBIH KeJleci cxemMa OOMBIHINA YChIHYFa 00N IbL:

{[Au]me n AuO,— (n-x) Na*}x < xNa*

JInooOTHI KOITOMATAP OTE KOFAphl OETTIK HEPTUSFa We, COHIBIKTAH TEPMOIMHAMUKAIBIK TYPaKCHI3;
Oyt aucniepeti ha3aHblH AUCTIEPCHS TOPEKECIH TOMCHIETYIIH CTUXHMSIIBIK MPOIECIH MYMKIH eTei (SFHu
OenmiekTepai YIKEeH arperarTapra OipikTipy) — Kya Koaryasiwuscel. CoraH KapamacTaH, 30jajgapra
JUCTICPCUST TIOPESIKECIH CaKTay MYMKIHIIT1 TOH-arperaTHBTI TYPAKTBUILIK, Oy, OipiHmigeH, Koc anekTpiik
Ka0aTThIH aucrepcTi (azaiblk OenmeKTepiHiH OoMyblHa OaWIaHBICTHI KYHEHIH OETKi SHEPTHSCHIHBIH
TOMEH/ICYIHEe IKOHE eKiHIIIJeH, aTTac »JJIEeKTp 3apsiapl Oap AucrepcTi Qas3aiblk OemmeKTepain
ANEKTPOCTATUKAIBIK ~ WUTEpilyl TYpiHIAE KOAryJsIIusFa KUHETUKAIBIK  KeJepriiepaiH OonybiHa
0ailIaHBICTHI.

JInooOThI KOTOMATAPIBIH KYPBUIBIMIBIK OipiTiHIH KYPBUIBIMBI-MULEAIANAP-TEK CXEMANBIK TYpHAe
KOPCETiTyl MYMKIiH, OWTKCHI MHUIICIUIAHBIH Oenriii Oip Kypambl >XKOK. KoJIoMATHI MHIIEIIAHBIH
KYPBUIBIMBIH KYMIC HHTPAThl MEH KajJuil HOJWIIHIH CYWBUITBUIFAH EpiTIHALICPIHIH e3apa opeKeTTecyi
HOTIDKECIHIE albIHFaH KYMiC HOIMIHIH THUAPO30JIBIHBIH MbICaNbIHAAa KapacThIpeiHbI3: AGNO:; + KI —>
Agl + KNOs

Kymic Honmua 30JbIHBIH KOJUTOMATHI MULEiacel AQ+ KaTHOHIAPHIHBIH HEMece HOAWI MOHIAPHIHBIH
KOpIIIaFaH OPTAChIHAH CEJIEKTHBTI aJcopOnmsFa KabijaeTTi KyMiC HOAH/IIHIH MUKPOKPHUCTAIBIHAH TY31IeI.
Erep peaknus kanmuii HOAWIIHIH apThIK MOJIIEPIHIC XKYPri3ijce, OHAAa KPUCTAUT HOAWA HOHJIAPBIH
aJcopONMsITaliibl, KYMIC  HHTpaThl  apThIK  OOJFaH Ke3/lAe  MHUKPOKpUCTAl  Ag+HOHIapbIH
ajcopOnusutaiapl. HoThkeciHae MUKPOKPHCTAT Tepic HeMece OH 3apska ue Oonalbl; OFaH OChI
3apsAThl OCpEeTiH WOHAAP MOTCHIMANLI AHBIKTAY JCH atanajbl, ajl 3apsAATAFaH KPUCTAIIbIH 631
MUIIEIUIA SAPOCHI JIeT aTanajbl. 3apsyiTaliFaH siIpo epiTiHAiieH KapaMa — Kapchl 3apsiarel MoHmapasl-
KapChl HOHIAP/IBI TapTabl; (a3anbik uaTepdeticte Koc anextp kabaThl naiina 00maapl. AHTH-UOHIAP/IBIH
Keioip Oediri sapo OeTiHae ancopOUUsIIaHbI, Aen aTanajpl. AHTH-HOHIAPABIH aJcopOIUsIIBIK KadaThl,
SOpO OFaH aJcopOlusUIaHFaH aHTH-UOHAAPMEH Oipre KOJUIOMITHIK OONIIeK HeMece TYHIpIIiK Jer
atanayapl. CaHbl MUIIEIUIAHBIH DJIEKTPOHEHTPAIIBUIBIK €PeKeciHe CYlWeHe OTBIPHIN aHBIKTAATBIH 0ackKa
Kapcbl HMOHIAp Kapchl HMOHAAPABIH IUGQY3UsIIBIK  KaOdaThlH —Kypalabl, aicopOLMSIBIK KOHE
IUQPY3UIBIK KabaTTapAblH Kapchl MOHIAPHI afcopOuus — AecOpOLUUSHBIH AUHAMUKAJIBIK TEe-TeHIIK
KyHiHge 0oaibl.

CxemanbIK TypAe Muieuia 30j1a apThlK Kajduid HOAWAIHEH allblHFaH KyMic Homuai (MOTEHIUAIbI
AHBIKTANUTHIH HOHJAp — aHHOHap |7, Kapcel noHmap-uonaap K*) kenecineit 6eiiHeneHyi MyMKiH:

{[Agllm * nI" * (n-X)K*}x—* x K*

APTBIK KyMiC HHUTpPATBhIHJAA KyMic HONMIIHIH KYyJi mnaijna OoiFaH Ke3le KOJUIOWITHI OeJIIeKTep OH

3apsiKa ue Oonajbl:

{[Agl]m * nAg" ¢ (n-X)NO3z }X" * x NO3~

Kynoi snekmponummepmen Koazyaayuanay yuiin oOipkamap IMRUPUKATBIK — 3AHObLILIKMAD
OpHAMBLAZAN.

1. 3osaHblH KOArymauMsCHIH OacTay YLIIH Yy KOaryjasius IIeri Jen aTajaTblH 3JeKTPOJIHUTTIH
MUHHMAJIBI KOHIIEHTPAIUSACH KAXKET.

2. DIEKTPOJMT WOHIAPBIHBIH Oipi KOAryJsAIUSsIBIK ocepre Me, OHBIH 3apsaabl KOJUIOWITHIK
OenmeKkTepaiH 3apAaplHa Kapama — Kapcehl, al MOHHBIH KOAryJsIIUsUIBIK 9Cepi OHBIH 3apsiibl HEFYPIIbIM
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ynken Oonca (Illympue-I'apam epexeci Hemece MoH epexeci). Exi 3apsAAaTel MOHIAPABIH KOATyIISIHS
MIEKTEPiHIH IaMaiapsl MaMaMeH PETKe, al VI 3apsAAThl HOHAap Oip 3apsAThl HOHIApFa KaparaHia eKi
peTke a3. MaHBI3ABUIBIK, epeXkeci MaMaMeH CHITaTKa ue jkoHe Tek belopraHukanblk HOHAApFa KaThICTHI;
Kerbip Oip 3apsaThl OpraHUKAIBIK MOHIAP €Ki 3apsaThl belopraHWKalbIK HOHAAapFa KaparaHaa KyIITi
KOAryJSAIASIIBIK Scepre ue, OyJI oapIblH KYIITI Cenu(pUKaIbIK acopOonusiiaHybliHa OaiIaHbICTHI.

3. 3apsaraper Oipaelt bedlopraHukanblk HOHIAp KaTapblHAAa HWOHAAPIABIH THIpaTalHsIaHybIHBIH
TOMCHJICYIMEH  KOATyJISIUSUIBIK ~ 9CEpP  apTajbl; MBICAIBI, CUITUIl  METaNJapIblH Oip  3apsThl
KaTHOH/IapPBIHBIH KaTapbIH/Ia KOATYJISIIUASIIBIK dCep JIUTUIICH PYOUIUIATe JICHiH apTabl:

y (Lit) >y (nat) >y (K+) >y (Rb+)

3apsael Oip7ieii MOHIAPBIH KOATYJSIUSUIBIK 9CEPIHIH JKOFaphUIaybl HEMeCe TOMEHJIEyl OOWbIHIIA
TONTACTHIPBUIFAH KAaTapiap JHOTPOIITHI KaTapiap JCH aTanajpl.

4. Kynmi SIeKTpONUTTEPMEH KOarylsalusiiay apKbUIbl ajblHFaH JKAybIH-IIAIIBIHAA —OpKAIIaH
KOaryJsIUsHBI TYABIPATBIH HOHAAP O0NaIbI.

5. DAEKTpONUT KOocmalapbIMeH KYJ KOAryISIUsACHL Ke3iHIEe OJapAbIH Toyenci3 (aJINTHUBTI) SpeKeTi
CaANBICTBIPMAJIBI TYPJe CUPEK Ke3/eCeli; 9eTTe KOATYIIAIISIIBIK SCEPIiH 03apa KYIIerl HeMece arcipeyi
(cuHepru3M HeMece MOH aHTaroHU3Mi) OoIabl.

30160apobiy 03apa Koazyaauusacsl

307BABIH KOATYISIUACH OHBIH OOJIIEKTEPI KapaMa-Kapchl 3apsika e 0acka KyJlIMeH opeKeTTeCyiHeH
TyblHIAybl MYMKiH. CoHbIMEH, OeiImekTepi OH 3apsjakKa HWe TeMip THAPOKCHII KYJIiHIH MBIIIbSIK
cynb(GUIIHIH TEPiC 3apAATAIFaH KYJIMEH apaiacybl OJap IbIH ©3apa KOaryJsIusaChiHa OKeIIeIl:

{[Fe (OH)3]m ¢ n FeO"* (n-x)CI }x* « xCI~ {[As2S3]m ¢ n NS~ (n-X)H*}x" ¢ xH*

Byn xarmaiina xoarymsmus Oip TYpAiH KOJDIOMATHI OermiekTepi 0acka TypmiH OeIiexkTepi YIIH oTe
YJIKeH KOl 3apsSATaIfaH KOAryJISIHT HOHIAphl OOJBIN TaObLIATHIHABIFBIHA OaimaHbICThl. KOJUTOMATHIK
JKYHENep/IiH e3apa KoaryJsIUsAChIH KyJI OelmekTepi Oipjed 3apsaka ue OoyiraH Ke3ue e Oalikayra
Oomanmpl; Oyn karmaiiga KynmiH OipeyiHIH TYpaKTBUIBIFBIH SKOFANTYIbIH ce0ebi Oacka KyHeHiH
KOJUIOMATHIK ~OenmeKkTepiHiH OeTiMeH OepluireH IKYHEeHIH TYpaKTaHIBIPFBIII ~ HOHBIHBIH  KYIITI
CHCIU(UKAIBIK aJICOPOIMACH OOJIBIN TaObLIAIbI.

Konnouomuix xncyitenepoi mazapmy

Konnouarelk kyienepaiH KeHOip MOJEKYIalblK-KHHETHKANBIK KACHETTEPl AallbIHFAH KYJJAEp KHi
JacTaHFaH dJEKTPOJIUTTEP MEH MOJICKYJNANbIK KOchmanapliaH KyJali Ta3apTy VIIiH KOJJaHBUIAJIbL.
Komnonarer >kydenepii Ta3apTy[aslH €H KOl TapalfaH oIicTepl — JWalu3, SJIEKTPOJHAIN3 HKOHE
yIbTpaQuIbTpanys, Keloip MarepuanfapiblH KacHeTTepiHe HETI3AENTeH — JKapThUlall eTKI3rimn
MeMOpananap (KoJUIoauii, mepramMeHt, eiodpan xoHe T.0.) - HOHIAp MEH MOJICKYJIaTapIblH KiliripiMm
MOJIIIEPiH OTKI3iM, KOJUIOMATHIK O6JIIeKTep/Al YCTan Typy. bapibik kapTeuiail eTKi3rim meMOpaHaiap
KEeyeKTi JeHeJep OOJbIT TaObUIAIBl KOHE OJIAPJABIH KOJUIOMATHIK OeIeKTepre ©TKi30eUTIHAIr
KOJUTOMITHIK OeekTepaid Juddy3us KodQPUIUEHTIHIH Maccackl MEH MeJIIIepi di/ieKaiia a3 noHaap
MEH MOJIEKyJIajlapra Kaparanaa eadyip (GipHere peTTik) a3 601ybsiHa GaiIaHBICTHI.

Juanuz oniciMeH KyJni TaszapTyFa apHalFaH Kypajl Juajau3aTop Jen aTajajibl; €H KapamnaibiM
JIUaN3aToOP-TOMEHIT CaHbpUIAybl JKapThllail ©TKI3riml MeMOpaHaMeH KaTaWTbuiFaH bigbic. Kym biapicka
KYHBUIQIBI KOHE COHFBICHI Ta3apTBUIFaH Cybl 0ap BIABICKA CANBIHAMBI (9[ETTE aFbIHJIBI); KOCTIalapIblH
MOHAApBl MEH MOJIEKYyJIaIapbl MeMOpaHa apKblIbl epiTKIIIKE Tapaiaibl.

4. UnarocTpauysibIK MaTepHaJaap:

MynbTUMennsaa Tpe3eHTAIUs TYPiH/Ie KeNTIpiireH.

5. Oneduer:

Kasak Tinminge

Herisri:

1. K. H. laypen6exos, K. M. Cepumberora, A. 111. OMipkyioB Xumus : oKy Kypaisi /. - IIIBIMKEHT :
OineM Oacmaxanacel, 2019. - 272 Oer.

2. Xumus : oky kypansl / K. H. Joypen6ekos, K. M. CepumberoBa, A. 1. OMipKyioB . - AnMaTsl :
OCIIN, 2023. - 304 Ger.

KocbiMmia:
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1. [Tomxog, B. A. XXanmsr xumus [MartiH] : okyneik / B. A. Tlonkos, C. A. ITy3akos ; Ka3axk Timine ayn. C.
H. Himmaram6etoB; XKayantsr pen. XK. XK. Fymaposa. - ; Peceit men. sxoHe (apm. >KOFaprel OLTIM OKy-
onict. Oipaectiri yebiaran. - M. : TDOTAP - Menua, 2014. - 992 Gert. 21. ont. muck (CD-ROM).
Opbic TigiHgE
Herizri:
1.I'nunka, H. JI. O6mras xumus. T.1: yue0. mocoOue ans By30B - Anmatsl : OBepo, 2014
2.I'munka, H. JI. O0mias xumust. T. 2 : y4e0. mocoOue Juis By30B - Anmartsel : DBepo, 2014
3.I'muuka, H. JI. O6mas xumus. T. 3. : yue6. mocodue uis By30B - AnmMatsl : OBepo, 2014
4.T'munka, H. JI. O0mas xumust. T. 4 : yue0. mocoOue s By30B. - Anmartsl : DBepo, 2014
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1.Bepenmora JI.I'., Heuenypernko E.B. Heopranmueckasi, ¢pusndeckas W KOJJIOUIHAS XUMHUS. —AJIMAaThI:
U3M1aTEIbCTBO «IBEPo», 2014.
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1. Dmnexrtponnas oubdimmorexka FOKMA - https://e-lib.skma.edu.kz/genres
2. PecnyOnukaHckasi MeXXBY30BCKas dJieKTpoHHas 6ubnunoreka (PM3B) — http://rmebrk.kz/
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uH(OpPMAIIMOHHO-TIpaBoOBas cucTeMa «3any - https://zan.kz/ru
Medline Ultimate EBSCO

. eBook Medical Collection EBSCO

0. Scopus - https://www.scopus.com/

6. bakpliay cypakTapbl:

1. ¥reimaap: aucniepcTi xyie, aucnepcTi $haza, TUCTIEPCHSUIBIK OpTa.

2. Jlucmepcrti xy#enepaiH KIiKTenyi.

3. MunennanblH KYpbUIBIMBI, OJ1 KaHIal pparMeHTTepaeH Typabl.

4. Komnounarsl epiTiHAUIEp i aly )KoHE TazapTy dicTepi.

5. ucnepcTi xylenepAiH ONTHKAIBIK KACUETTEPI.

6. IManer-dPasuc Epexeci.

7. Jucmepcti xyHenepliH TYPaKTbUIBIFB (TYCiHIK). TypakTBUIBIK TYpJiepi: KHHETHUKAIBIK (TYHIBIPY),
arperaTuBTi, KOHACHCALNSIIBIK.

8. Koarymsuwms. Kommouarsl epiTiHAUIEPAIH KOAryjsius OpoleciHe acep ereTiH ¢akropiap.
DIIEeKTPOHUT KocnangapbiMeH Koarysius: afiuTUBTUTIK, CHHEPTH3M, aHTarOHU3M. ©3apa KoaryJisis.

9. DNeKTpONUTTEPiH KOJUIOMATHI OOIIeKTepiH Koaryisius mpouecine acepi. Koarymsus mreri.
Myneue-Tapau Epexeci.

10.ITentuzanus. KonouaThiK KOpFaHbIC, OHBIH MOHI
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NeS Topic

1. TakpIpbIObI: BHOTOrHANBIK MAHBI3IBI TeTEPOPYHKIIMOHAIIBI OPraHUKAIBIK KOCHLIBICTAP.

2. Makcatbl: [HIpOKCHKBIIIKBUIAAPIBIH, OKCOKBIMKBIIIAPBIH, (EHOJ KBIIIKBUIIAPBIHBIH XKOHE aMUH
CITUPTTEPiHIH TeTepoyHKINOHAIAB KOCBUIBICTAPBIHBIH MaHBI3IbI OKUIIEPiHIH KYPBUIBICHIH, PEaKIIHIFa
TYCY KaOUIETTUIIrH )KOHE METUKO-ONOIOTHUSUTBIK MaHBI3bIH TAJIJIAYy.

3. JapicTepain Te3ucrepi.

MeTtabonu3Mre KaTbicaThlH KONTETeH 3aTTap reTepodyHKIMOHAIIB! KOCBLIBICTAp OOMNBIN TaObIIa bl
KemipcyTek panukansiHAarsl Oip Hemece OipHelle CyTeK aToMIapblH 0acka aToMaap Hemece aToMAap
TOOBI- TaJIOTeH, THIPOKCHUTOIL, aMHHTON, KapOOHWI TOOBI OpBIHOACKAH KapOOH KBIIKBLIIAPHIHBIH
TYBIH/BIIAPBIH FeTepoyHKIMOHAIABI KAPOOH KbIMKBLIIAPbI JCTl aTaiIbl.

[erepodyHKIIMOHATIABI KapOOH KBIIIKBUIAAPBIHBIH €H MaHBI3JbLIaphlHA TIOTEHKAPOOH KBIIIKBLIIAAPHI
(eanoeenkpiukpinoap), THAPOKCHKAPOOH  KBIMIKBUI-IAPbl  (2UOPOKCUKBIUKBLIOAP), OKCOKapOOH
KBIIIKBUIIAPEl  (anbdecud-  dicoHe  KemOKblIUKbLIOAp)  IKOHE aMUHKapOOH  KBIIIKBUIIAPEI
(amunkblUKbIIOGD) KATATBL.

Koemipcymex paduxanvinoaewi Oip Hemece OipHeuie Cymex amomMOapbli 2al02eH AmomMoapvl OPbIHOACKAH
KapOOH KblUWKbLIOAPLIHLIY MYbIHObLIAPLIH 2A102eHKAPOOH KblUKbLIOAPbL Oen amatiobl.

KemipcyTek pagukanbIHbIH TaOUFATBIHA Kapail arugammol, aruyuxioi ;XoHe apomammyl TaloTeHKapOOH
KBIIKbUIIApPbIHA  KiKTemiHeni. [amoreH aTroMbl MeEH KapOOKCHJ TOOBIHBIH 6©3apa OpHalacyblHa
0aitaHBICTHI O-, [3-, Y- )KoHE d-amu(aTTHl TaJOTeHKBIIKBUIAAPFa OOTiHEe T

o B o i B o
R—CH—COOH R—(LIH—CH2— COOH  R—CH—CH,—CH,—COOH

|
Hal Hal Hal

Koemipcymex padukanvinoa 0ip Hemece Gipreuie 2UOpOKCUL MONMAPLL OAp KAPOOH KbIUKbLIOAPBIHLIY
MYbIHOLLIAPbIH ZUOPOKCUKBLUKBLIOAP Oen amatiobi.
KemipcyTek paluKalbIHBIHBIH TaOWUFaThlHA OalTaHBICTBl amu(arTThl THAPOKCHUKBIIKBUIIAPFA (CIUPTTI
KBIIIKBUIIAP) JKOHE apoMaTThl THAPOKCH-KBIIKbUIAPFa ((EeHONIBl KBIIKBLIIAP) JKIKTENIHe .
AmudaTTel THAPOKCHKBIIIKBUILAAPAB KapOOKCHII KOHE THIPOKCHI TONTAPBIHBIH Oip-0ipiHe KaThICTHI
OpHaJIacyblHa Opaii o-, B-, Y- )koHe d-ain(aTThl THIPOKCUKBIIIKbIIIAPFa 06JIe/Ii.
'MIpOKCHUKBIIKBIIIAP MOJEKYJIAChIHAAFbl KapOOKCHI TOOBI HETi3AUTIKTI aHBIKTAW/bI, al THAPOKCHIII
TomnTap, KapOOKCHII TOOBIHIAAFBI THIPOKCHIIEPMEH Oipre aTOMABIKTBI cUmaTTaibl. COHbIMEH, TIINKOIb
kbiKpLUIl HO-CH2-COOH 06ip Herizai ekiaTomMiabl KbIIKbUIFA, anMa Keiikeuisl HOOC-CH(OH)-CHz-
COOH —exi Heriz/i yIaToMabl KbIITKBLUTFA KaTa bl
I'MApOKCHKBIIIKBUIAAP KaTapblHa SMITHUPHUKAIBIK atayiaap ( TJIUKONb, CYT, aiMa, [apar, JUMOH, CATHIHII,
rajij1 JxaHe T.0.) JKMi KOoJiaHblIaabl. [ MIpOKCUKBIIKBULIAPABIH aTaybl THICTI KapOOH KBIIKbLIIAPBIHBIH
TPUBHAJIIBI )KOHE JKYHEIIl aTayblHA )KYPHAK aJIJIbl TUAPOKCH- TIPKECT KOCHUIBIIN aTallajbl.
TpuBunanasl arayna KapOOKCHI TOObIHA KATBICTBI THAPOKCHI TOOBIHBIH OPHBI TPEK apinTepiMeH a-, -, y-
JKoHe T.0. kepcerineni. JXKylem arayna caHIbIK JIOKAHTTAP MalJaIbIHA/IbI, SFHH HOMIPJICYAl KapOOKCHIT
TOOBIH/IAFbl KOMIPTEKTEH OacTalIbl.

(IZHQ—COOH CH;,—CH—COOH HOOC—CH— CH,— COOH

OH (l)l I (|) H

(lJII
H()()(i—(‘:H—(fH—COOH H()OC—CHz—?—CHz—CO()H
OH OH COOH
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HO
COOH CH=CH— COQOH
CE HO COOH @
OH OH
HO
AMHH COUPTTEpP — MOJEKYJIAaChlHAd aMHUH >KOHE TUAPOKCH TONTaphbl O0ap KoceutbIcTap. by eki

(yHKUMOHANABl TOM Oip KeMipTeri aTOMBIHAA EpKiH yCTanajbl, HOTWKECIHIE aMMHaK HeMece cy
JKOUBIIAARL. AMUH CIUPTTECPIHIH €H KapamabIM OKiuli 2-aMHHOATAaHOJ OOJBIN TaOBUIambl - €Ki TOII
KOpIIijec KOMIPTeK aTOMIAphIHAAa OpHAJacKaH KOCBUIBIC. 2-AMHHOSTaHON (TPUBHANBIBI aTaybl
KOJIAMUH) - KYpAETl TUMUATEPAIH KYPbUTBIMABIK KOMIIOHEHTI - ocdaTtuanieTraHonaMUuHIED

TeprTik aMMOHHUHI HeTi31 A THJIPOKCHT (2-THIPOKCUITIIT ) TPUMETHIIAMMOHHIA
[HOCH2CH2N+(CH3)3]OH- — maii aqMacyblH pETTEHTIH BUTAMHUHIE YKCAC 3aT PETIH/IC YIKEH MaHbI3Fa
ne. OHBIH KaTHOHBIH XOJIUH JCTl aTaiIbl.

XonuHHIH Kypaem 3(up TYBIHIBUIAPHEI OpPraHM3MIIE OSPTYPIi OHOJOTHSUTBIK KBI3MET aTKapajbl.
AypIcTBIpBUTFaH XonuHpocharTap pochomunuarepain KYpbUIBIMIBIK HETi3i - (GochaTuamixomuHaep -
Kacylla MeMOpaHAIApbIHBIH €H MaHbBI3bl KYPhUIBIC MaTepHuajbl. XOJWH MEH CipKe KBIIIKbUIBIHBIH
Kypzem 3¢Qupi — aneTWiIXomuH — JKYHKe TiHAEpiHAeri >KYHKe KO3YBIHBIH OepilyiHIH €H Kol TaparaH
MeanaTopsl (HerporpancMuTTep). O opraHu3Mae XOMUHI aneTHIKohepMeHT A-MeH aleTHIACHISH IS
TYy3UIe1i.

AF3a/1aFbl MaHBI3bI POJT KYPBUIBIMIBIK (YParMEeHT peTiHIe MUPOKATEXO KalIIbIFbl Oap aMUH CIIUPTTEPiHE
xaranel. Omapabl JKalmsl TYpHe KaTeXONaMHHAEp Jen araiinsl. bynm Tomka opranmsmuae TysineTiH
OuoreH i aMuHACp OKuAepi kataabl. JlodamMuH, HOpaApeHAINH XOHE aIPCHAIMH KaTeXOJaMHUHIEPre
JKatajpl, ojap aleTHIXOJNHH CHSKTHI HEWPOTpAaHCMHUTTEpIiEp pOJiH aTKapalbl. AJpEeHaATNH XYpEeK
KBI3METIH peTTeyre Karhicaiabl, (DU3MONOTHSUIBIK KyH3emic Ke3iHJe ON KaHFa Tycemi («KOPKBIHBIII
TOPMOHED).

HC» HO ?H HO ?H
HO CHyCHyNi;  HO CHCHNH,  HO CHCH;NHCH,

Acshanair HOPRTREHATHT ATIPHS FEATHET

['mapokcuKapOOHHI KOCBUIBICTAphl - MOJEKYJIAChIHAA THIPOKCWII JKOHE albJIeruja (Hemece KETOH)
TONTaphl 6ap KOCHUIBICTAP.

Ocbl¥aH coliKec TUIPOKCHATIBACITUATEP MEH THAPOKCUKETOHAAD AXKbIPaThUIAIbIL.

Byt kochuTbIcTap KiTacTapbIHBIH €H TaHBIMAaI oKiinepi Gocdarrap TypiHAeri OMOXUMHUSIBIK TIPOIIeCcTEp e
MaHBI3/IbI POJI aTKAPATHIH MINIEPATBACTH )KOHE JUTHIPOKCUALIETOH OOJIBIT TAObLIAIbI.

Ken werizni ruapokcukbimkbuigap. Ocbl 0OesiMae KapacThIPBUIFaH aiMa, JUMOH, H30JMMOH
KBIIIKBIIIAPbI, COHAAH-aK KbIMBI3ABIKCIpKE JKoHE OYpBIH TaJKbUIaHFaH SHTapb XkoHE (ymap
KBIIIKBUIAPHI JINMOH KBIINKBUIBIHBIH IIHKI HeMece KpeOc muKIIi ien Te aTalaThlH YIIKapOOH KBIIIKBLUIGI
IMUKIIHIH KaThICYIIbLIapbl OOJBINT Ta0bLIaAbl. Bysl OTTEriHIH KaThICYbIMEH KeMipcyjap MeH Oacka
KOCBLTBICTap/IbIH TOTHIFY KaTa0OIN3MiHIH oMOe0aIr KajJjambl.

Ar3aza 60maThIH OYJ1 KBIIKBULAAPABIH ©3repyl XUMUSIIBIK MOHI OOMBIHILIA TOTBIFY HEMECE TOTBHIKCHI3IaHY
peakiusIapbl 00k TadbuIaabl. OChl KBIIIKBUIIAP/IBIH dPKAKCHICH YIIH peaknusuiap KopepMeHTTepIiH
KOMETIMEH apHaiibl pepMEeHTTEpMEH KaTalu3IeHe .

AneTocipke KbBIIKBUIBL [-OKCO KBIIIKBUIOAPBIHBIH OKimi Oonbim  Tabbutazel. boc ky#inge Oy
KOMIPKBIIIKBLT ra3blH 0asy O6JIETIH CUPOIT TOPI3/li CYHBIKTHIK.
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3-TUAPOKCHOYTUP KBIIKBUIBLIHBIH TOTHIFY OHIMI PeTiHle OHBIH TpaHchopMalrs eHiMIepiMeH Oipre KaHT
MuabeTiMeH aybIpaThlH HayKacTapiAblH JICHECIHJIE >KUHAJIaIbl (alleTOH HEeMece KETOH JCHeNepi el
aTajaibl).

AITETOHOBRIE TEITA

0 0
OH (0] i i

|
CH;—~CH-CH,COOH —® (CH;—C~CH,CO0H W CH;~C~CH:

J-runpoKcHMACTAHAR KHCIOTA AUETOYECYCHAN KHCNOTE ANETOH

4. NnmocTpaunusiiiblK, MOJIiMeTTep: MyJIbTHMEINA KOMETiMEH Npe3eHTalus Typinie OepiiareH,CoHbIMEH
KaTap Jopic Ke3iHe KecTenep KOIIaHbIIa b,
5. Oneduer:
Ka3zak Tijinge
Herisri:
1. K. H.Jloypen6exkos, K. M.CepimbetoBa, A.LlLl. OmipkynoB Xumus : oKy Kypaisl/. - [lIsiMkeHT: Onem
bacmaxanacsl, 2019. - 272 Ger.
2. Xumus: oky Kypansl / K. H. Jloypenoekos, K. M. Cepimberora, A. I11. OMmipkyios . - Aiamarsr: DCIIU,
2023. - 304 oer.
3. Opranukansik xumus. T. 1: oky / K.H. Jloypen6ekos. - Anmartsr: xaHa kitam, 2022. - 320 Ger. c.
(Indp 547/1 22-174053)
4. Opranukansik xumust. T. 2: oky / K.H. [loypenOexoB. - Anmartsl: xaHa kitam, 2022. - 388 Ger. c.
(Iudp 547/1,22-897971)
Kocpimma:

1. TroxaBkuna H. A., baykos 0. U., 3ypa6su C. E., ka3ak TijiHe aygapraH x/e xKayanTbl peJaKkTopiIapbl
C. T. Ceiirem6betoB. buoopraankansik xumus: oKy / - M: TEOTAP — Menaua, 2014. - 400 6.
2. Marcaer O. K. Xumus noHi OoiibiHma TecTinepi. 1-0emiM. befloprannkanbik, PU3KOIITOUATHIK XUMUS
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IIemmkent: B. k., 2010.
Opslc TiiHAE
Herisri:

1. 3ypabsH, C. E. Opranukanbik xumus [MoTiH|: OKy. YIIiH Oall.;)KoFapsl OKy OpeIHIAApsl/ ¢. D. 3ypabsH,
ALIL. Jlyusun; pea. H.A. Tykaskuna. - M.: GEOTAR-Media, 2013. - 384 6.: Wb
2. 3ypabsu C. E. Opranukansik xumus . Okynsik. M: T[EOTAP-Menua, 2014
KOCBHIMIIIA:
1. IarcaeB A. K. "Kemipcyrekrepain ¢pyHKUnOHANAB! TybIHABLIAPH" [MaTiH] : oKy Kypai / A.K.
[latcaes ; KP [lencaymblk cakray MUHHCTpIIIri. - Anmatsl: OBepo, 2014. - 404 ¢
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10. Scopus - https://www.scopus.com/

6. bakbl1ay cypakTapsl:

1. JleiinnH, n30NeHIVH, JTU3WH, BAIMHHIH TY3 TY3Y PEaKIMSICHIHBIH CXEMAChIH XKa3bIHbI3.

2. Jluzun, Tpuntoda, TIAyTaMUH KbIIIKBUIIAPBIHBIH eKapOOKCUITICHY KOHE JIC3aMUHJICHY PEaKIHSIChIH
JKa3bIHBI3.

3. Jleit-Ana-®en, Cep-I'mu-Tpe- nenTuarepiHid KYpPbUIBICHIH DAMaHHbIH AeTHAPATALMs 91ici OOMbIHIIA
’ka3bi, N-COHBIH aHBIKTAHbI3

Ne 6 [Topic
1. Takpipbin: AMUHKbIIIKbLIAAP. [lenTuaTEp, aKyBIZAAP.
2. MakcaT: AKybI3IapAblH OHONOTHSUIBIK (QYHKIHMSIAPBIH MOJIEKYJIANIBIK ICHIeHe KapacTypy YLIiH
reTepodyHKIHMOHAIIB! KOCBIIBICTAP, Oi-AMHHKBIIIKbUIAAPBIHBIH KOHE aKybI3Aap IblH KYPBUIBICHI,
XUMHUSITBIK KACUETTEP1 Typaibl OiTiM/Il KaJIBIITACTRIPY. O—aMHHKBIIIKBUIAAPBIHBIH, TIENTHATEPIH
KYPBUTBIMBIH JKOHE XUMUSUIBIK KACUETTEPIH 3EPTTEY.
3. JdapicTepain Te3ucrepi.
7Kaanel cunarrama

AMUHKbLIUKBLI0AP — KYPaMBIHIA aMHH TOOBI 0ap KapOOH KBIIIKBUIIAPHI.

KapOoxkcuipb TontapsiHa OaiaHBICTHI AMHUHKBIIKBUIAAP anudaTThl )KoHE apOMAaTThI 0OJIBIN OeiHedl, Oy
OailaHBICKaH KOMIPCYTEK TOOBIHBIH TaOUFAThIHA TOYyeNIi. Ann(haTThl aMIUHKBIIIKBUIIAP AMHH TOOBI MEH
KapOOKcHII TOOBIHBIH OpHAJIACYBIHA Kapail o-, B-, Y-, 0-aMHHKBIIIKBUIAApIHA OemiHe . EH MaHBI3IBICH
— aKybI3 KYpaMbIHa KipeTiH 0l-aMUHKBIIIKBIIIAP.

AMUHKBIIKBUIIAPABIH KypambiHaa 16% a30T 60omazp!, Oy HETi3ri XUMHSIIBIK KOCBUIBIC OOJIBIIT
TaObUIa/IbI, aJl KeMipcyJiap MEH Maiyiap KOChIMIIIa KOPEKTIK 3aTTap peTiHIe caHaIaabl.
AMUHKBIIIKBUTIAPABIH MaHBI3ABUIBIFBI aF33/1aFbl aKybI3IapbIH OapIiIbIK OMIpIIiK MporecTeperi
MaHBI3/IbI pOJIiIMEH aHbIKTaNaAbl. EH ipi skaHyapaH OacTam eH ycak MUKPOOKa JIeHiHT1 OapiIbiK
OpraHu3MJIEp aKybI3ap/iaH Typaabl. AlaM ar3acblHa OYJIIIBIK €TTep, CiHipyep, OapiblK MyLIeep, Iaml
IIeH ThIPHAKTap aKybl3/aplaH KypanaJsl; aKybl31ap CYHBIKTBIKTap MEH CYHEKTepiH KypaMblHa Jia Kipei.
Ar3anarpl OapIbIK MPOIecTePIi JKEeASNIETIl, pETTEHTIH PepMEeHTTEp MEH TOPMOH/IAp Ja aKybI3ap
OOJIBITT TaOBLIAEL.

A¥3azarbl akybl3 MeJILIEpiHIH TOMeH eyl Cy OanaHchiH 0y3bII, iciHynepre akemnei. OpOip aKybI3 epeKiie
00JIBIIT TAOBLIAIBI )KOHE HAKTHI KbI3MET aTKapajibl. AKybI3aap 0ip-0ipiH aMacThipa aamaiiasl. Onap
ar3ajia TaFaMJIbIK aKybI3[ap bIABIPAFaHIa TY31JIeTiH aMUHKBIIIKbUIIAPAaH cuHTe3aene . Ociaan 0i3
aKybI3apAbIH 6311epi eMec, OJIapIbIH KYpaMbIHIaFbl aMUHKBIIIKBUIIAPABIH Harbl3 Oarajibl KOPEKTIK
JJIEMEHTTED SKEHIH TYCIHEMI3.

AMUHKBIIIKBUIIAP aJ]aM aF3achIHaFbl MYIIEIep MEH TiHAEP/li KYPalThIH aKybI3IapaH Oelek,
Keibipeynepi HeilpoMeanaTop (HEUPOTpaHCMUTTED) POJIiH Jie aTKapaisl. Helipomeauaropnap — xyiike
JKacyIIachlHaH KeJeci JKacylara XUMUSUIBIK HMITYJIbC JKETKi3eTiH 3arTap. by — keiibip
AMUHKBIIIKBUIAPIBIH MU KI3METIHIH KAJIBIITHI KYPY1 YIIIIH KaXKeT eKeHiH KopceTeli. AMUHKBIIIKBUIIAD
JopyMEH/Iep MEH MUHEpaJIAapAbIH 63 KbI3METIH AYPHIC aTKapyblHa J1a 9cep eTel.

AKyb130ap — 0-aMUHKBILIIKBUT KaJIBIKTapbIHAH TYPAThIH, MENTHATIK (aMUATIK) OaiiTaHbICTIEH
KOCBUIFaH, )KOFapbl MOJIEKYJIAIBIK TAOUFH MTOJIMMEpIIEp.

AKybI3JIap Tipi opraHu3MaepiH 0apiblK Kacylaaapbl MEH TIHJEPiHIH Kypamaac 0eiri 00k
TabbUIaAbl. AKYBI3 3aTTapblHa (PepMEHTTEpP, KeHOip ropMOHAap *oHe OacKa J1a KOChUIBICTAP KaTaIbl.
HyxsenH KpITIKBUTIAPEIMEH KaTap aKybI3aap TabuFraT jkacaraH Kypaeii OuomnormMepiep OOJIbI
Ta0bLIaIbl. AKYBI3IApIbIH MOJICKYIaIbIK Maccachl S000-HaH OipHele MUJUIMOHFA ACHIH KETeIl.
Monekynaiabslk Maccacbl TOMEH aKybI3ap NENTUATED ACT aTanabl.

AKYBI31ap — 0-aMHAHKBIIIKBUIIAPAaH TYPAThIH )KOFapbl MOJICKYJIaJIbIK KOCBUTBICTAp (ITOTUAMUATED).

AKybI3JIap Tipi opraHu3MaepiH OapibIK jKacylaaapsl MEH TiHJEpiHIH KypambiHa Kipeni. Onapra
(dhepMeHTTep, Kelbip TOpMOHIAp XKoHE OacKa J1a 3aTTap skaraapl. HykiIewH KpIIKpUIIaphIMEH Oipre
aKybI3Zap TabUFaT jkapaTKaH KypZei onomonumepiiep 00bIn Tadbiansl. AKYbI3IapAbIH MOJIEKYIAIBIK


https://www.scopus.com/

ONTUSTIK-QAZAQSTAN

MEDISINA

AKADEMIASY

«OHTycTik KasakcTaH MmeauuuHa akaaemusicbl» AK

SOUTH KAZAKHSTAN
MEDICAL

ACADEMY
AO «HOxHo-KasaxcTaHCcKas MeaMUMHCKAsT akaneMus»

XUMISUTBIK TIOHAEP, OMOIOTHS jKoHEe OMOXUMUS Kadeapackl 46-11

Hopic xemeHi
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Maccacel 5000-HaH OipHele MIJUIHOHFA AeiiH xKeTei. MoJleKyaiblK Maccachl TOMEH aKybI3ap
MENTHJITED JCT aTanajbl. AKybI3ap MeH MEeNTUATEPIiH MOHOMEPIIK Oipiri — o-aMUHKBIIIKBUTIAPHL.

Axys3map xkebinece RCH(NH2)COOH >xamnmsr popmymnacel 6ap nmramames 25 Typii o-
aMUHKBIIIKBUIIAPIAH TYPaabl, 9poip aKybI3 MOJeKyaackiHAa mamMaMmeH 20 Typi Ke3mecesi.
0-AMUHKBIIKBUIIAPBIH aTay YIIH XU TPUBHAIIBIK aTayaap KoyaaHeutiaasr: riuiuH — Gly, ananux
— Ala, Baniua — Val xoHe T.6. TaOuru 0-aMUHKBITIKBLIIAPIBIH XKYHEI aTaybl )KOK JAeyre 00Jabl.
AMUWHO- JXKOHE KapOOKCHI TONTApBIHBIH MOJEKynaga OONybIHA OalIaHBICTHI O-AMUHKBIIIKBUIIAPHI
MOHOAMUHMOHOKApOOH bl (TJUIMH, AQJIaHWH, BaJWUH JKOoHE T.0.), MOHOAMHHKAapOOHIbI (acmaparuH,
IyTaMHH KBIIKBUIAAPHI KOHE OJIAPJBIH aMUITEpPi) JKOHE AMaMUHMOHOKAapOOHATTHI (OPHUTHH, JIM3UH,

ApTUHUH, TUCTUAMH) 00BN OeIiHe].

KernrereHn 0-aMUHKBIIIKBUTIAPEI OPTaHU3M/IE TY31Ie/i (aIMacaThlH aMIHKBIIIKBUIAAP), Oipak Keioip o-
aMUHKBIIIKBUIIAPEl  aJaM  OpPraHu3MiHIC  CHHTE3IeIAMEHIi  (aIMacmalThlH  aMUHKBIIIKBUIIAP).
AMMHKBIIIKBUIIAP 9ETTE OPTaHU3MI€ aKybI3ap apKbUIbI TYCe .

4. WamocTpanusuibiK MJJIiMeTTep: MYJIbTUMEAUSHBI MaiaaigaHa OTBIPBIN TPE3EHTAHs TYpiHIe
YCBIHBLIAJIbI, COHIaN-aK JIopic Ke3iHae KecTelep KOIaHbLIaIbl.

5. Oneomer:
Kazak Tiiinge
Heri3ri:

1. K. H.Jloypen6ekoB, K. M.CepimberoBa, A.Ill. OmipkysioB Xumus : oKy Kypaisl/. - [IIbIMKeHT: OneM

OacnaxaHacel, 2019. - 272 6Ger.

2. Xumust: oky kypansl / K. H. JIaypenoekos, K. M. Cepimberona, A. I1I. OMmipkymos . - Aamarsr: DCIIU,

2023. - 304 Ger.

3. Opranukanbsik xumus. T. 1: oky / K.H. JloypenOekoB. - Anmarsl: skaHa kitarn, 2022. - 320 Ger. c.

(LLIudp 547/]1 22-174053)

4. Opranukansik xumust. T. 2: oky / K.H. JloypenOekoB. - Anmartsl: xaHa kitan, 2022. - 388 OeT. c.

(UIudp 547/]1 22-897971)
Kocbimma:

1. TrokaBkuna H. A., baykos 0. U., 3ypa0su C. E., Ka3ak TiniHe ayfapraH /e ®ayanTbl peJakTopiapsl
C. T. Ceiitrem06eToB. broopranukansik xumusi: oKy / - M: TEOTAP — Meaua, 2014. - 400 6.
2. [latcaes ©. K. Xumus noni OoiipramTa Tectiniepi. 1-6emim. beliopranukansik, (HU3KOITOUATHIK XUMUS
noHi OoitprHIIA TecTinepi. [[-Oumm. bruoopranukanblk XMMus IToH OOMBIHIIIA TECTHIIED: TECTHIIED. -

IIemvikent: b. x., 2010.
Opslc TimiHAe
Herisri:

1. 3ypabsn, C. E. Opranukanbik Xxumus [ MaTiH|: OKy. YIIiH 0all.;KOFapsl OKY OpbIHIAphl/ ¢. . 3ypadsH,
A.TL Jlywsun; pen. H.A. TykaBkuna. - M.: GEOTAR-Media, 2013. - 384 6.: b
2. 3ypabsu C. E. Opranukansik xumus . Okynbik. M: TEOTAP-Menua, 2014

KoChIMIIIA:

1. IMarcaer A. K. "Kemipcyrekrep/iH GyHKIMOHANIB! TYbIHABLIAPHT" [MaTiH] : oKy Kypan / A.K.
ITarcaes ; KP [leHcaynbIK cakTay MUHHACTPIIri. - AMatsl: OBepo, 2014. - 404 ¢

AFBLIIIBIH TLIIHAE

1.Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
2.Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty :

"Evero", 2015. - 180 p.
KOoChbIMIIIA:

1.INatcaee A. K. Tectol mo guctuminde "xumus". Y. 1. TecTsl 1m0 HeOpraHu4eckoH, (HU3KOJUIOMIHOM
xumun. Y. 2. TecTsl o OMOOpraHMYecKOi XUMHU : TecThl . - LlIsiMkeHT : b . u., 2010
2.1000 TecToB mo OOIIEH XUMUU IS CTYJACHTOB MeaunuHCKuX By30B / T. W. JlutBuHoBa[u ap.]. - 2-¢

u31., ucmp. u noil. - Poctos u/]1 : ®enukc, 2007
AFBUIIIBIH TiJTiHAE
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1. Nazarbekova, S. P. Chemistry: textbook / S. P. Nazarbekova, A. Tukibayeva, U. Nazarbek. - Almaty :
Association of hiigher educationalinstitutions of Kazakhstan, 2016. - 304 p.
2. Shokybayev, Sh. A. Teaching methods on chemistry: textbook / Sh. A. Shokybayev, Z. O.
Onerbayeva, G. U. llyassova. - Almaty : [s. n.], 2016. - 271 p.
3. Manapov, N. T. Computer chemistry: textbook / N. T. Manapov. - Almaty : Association of hiigher
educationalinstitutions of Kazakhstan, 2016. - 312 p.
DJIEKTPOHABIK pecypcTap:
1. Dnextponnas 6ubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
Pecniybnikarnckast ME)XKBY30BCKast deKTpoHHast oubnuorexka (PMOB) — http://rmebrk.kz/
Ludposas 6udbmmorexa «Aknurpressy - https://www.aknurpress.kz/
DnexTpoHHas Oubnnoreka «dnurpady - http://www.elib.kz/
Onurpad - mopTaa MyJIbTHMEINHHEIX yaeOHHKOB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
HH(POPMAIMOHHO-TIPABOBas cHCTeMa «3any - https://zan.kz/ru
Medline Ultimate EBSCO
. eBook Medical Collection EBSCO
10. Scopus - https://www.scopus.com/

LN~ WD

6. bakblay cypakrapsl:

1. 0-aMHHKBIIIKBLUIIAPBIHBIH KYPBUIBICH.

2. 0-aMHHKBIIIKBUIIAPBIHBIH KACUETTEPI.

3. [IporoHmary MeH JenpOTOHAATY TeHIEPiMi.

4. Tlenrruarep.

5. AMUHKBIIIKBULIAD MEH aKybI3Jap/IbIH Tipi aF3aiarbl MaHbI3bI.

Ne 7 Tapic
1. lapic Takbipbiobl: KeMipcyJiap skoHe oJiapAbIH OMOJOTUSIBIK MAHBI3BI.
2. Makcatbl: KeMipcyap/biH KIKTeNyl, KYPbUIBICH, CTEPEON30MEPHSCHI, XUMHSUTBIK KACHETTEPI KOHE
Tipi ar3ajarbl OMOJOTHSUITBIK MaHBI3EI TYPaibl OLTiM/II KAIIBIITACTHIPY.
3. JdapicTepain Te3ucrepi.
Monocaxapuomep (mouozanap) —anvoe2uomi JiCoHe KemOHObl MONMmMapsbl 0ap HOAUSUOPOKCUNOL
KOCbLIbLLCIAP.
Monocaxapuarep rIoKo3alaH jxoHe PpyKTo3aaaH Oackajiapbl TaOUFaTTa 6T¢ CUPEK Ke3necemni. Herizinen
0JIap OJIMrO- JKOHE TOJMCAXaPUATCPAiH, TNIMKO3UATEPAiH, TIIMKOIUIUATEPIIH, HYKICO3UATEPIIH JKOHE
0acka Ja >KOFaphbl MOJICKYJIabl KOCBUTBICTAP/IBIH KYPaMbIH/IA KE3/IeCe .
MoHocaxapunrep eki Oenrici OOWBIHINA JKIKTENIHENI- OKComonmuly (anboecuomi Hemece Kemouobvl)
CUNAMBIHA JHCIHE KOMIPCYMEK Mi30e2inil Y3bIHObIebIHA KaAPAl.
MoHocaxapuaTepAiH KypbUIbIMBIH/AA AJIbACTHITI HEMEce KETOHb! TONTAPABIH OOIybIHA Opail ajibao03aFa
JKOHE KeT03aFa O KikTeliHedl. Mouekynajarbl  KOMIpTeK aTOMIAapbIHBIH — CaHAapblHa  COWKec
MoHocaxapuaTep Tpuozara (Cs), Terposara (Cs), mento3ara (Cs), rexcosara (Cs) jkoHe Oackagapra
KikteniHeni. Kypamvinoa anmuvl KOMIpMeEK amoMbIHAH KON MOHOCAXApUOmepoi Hco2apvl KAHMmap oen
amatiovl. TabuFu MOHOCAXapHUITEP/IiH KOMIIUITiH TIEHTO3a XKoHE reKco3aiap Kypahapl. ONeTTe XKIKTey
OaphIchbiHIa OipieH eKi KiKkTeny Oenriiepl eckepiieni (aJdbI0NMeHT03a, aAJIbLA0IreKco3a, KeTONEeHT03a,
KETOreKco3a).

Monocaxapuarep/IiH MoJIeKyJalapblHaa OipHelle aCHMMETPHUIBIK KOMIPTEK aTOMIaphl OoJajbl,
COHJIIBIKTaH oJiap OipHelle KEHICTIKTIK HW30Mepiep TYpiHIe Ke3jecemi. AJIbJONEHTOo3ana Yl
ACMMMETPHSUIBIK KOMIPTEK aToMapbl 0ap, sSIFHU COJI KYPBUIBIMFA CeTi3 crepeonszomepiep (2°) colikec
KeJei, albIorekco3ana TopT aCHMMETPHSIIBIK KOMIPTEK aToMaapbl 6ap, AeMek on 16 crepeonsomepiep
(2% typinge 6omysr Mymkin (N=2", MyHIaFbI H-aCHMMETPHUSIIBIK KOMIPTEK aTOMIAPLIHBIH CaHbI).


https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.scopus.com/
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Crepeonzomepruepai Oeitreney ymiH DumepAiH TPOEKIUSIIBIK  (QOpMyIaTapbiH
naianaHasbl.

Mounocaxapuarepain uzomepiepin D- owcone L-cmepeoxumusinely xamapza 0enefi, OHBIH KaHCh
KaTapblHA JKATATHIHBIH KapOOHWJ TOOBIHAH MAaKCHMal  allbiC JKaTKaH aCHMMETPHSUIBIK KOMipTeK
ATOMBIHBIH, KOH(UTYpanuschMeH (TeHTo3anap yiria- C-4, rexco3zanap ymria C-5) aHpiKTaiinel. Erep ocsl
XUPAIJbl OPTAIBIKTEIH KOH(pUrypamuschl D- TIWIepuH anbIeruiiHiH KoH(UTrypaluschiHa CoUKec
KeJeTiH 0osca, oHaa ol MoHocaxapunti D- kamapea, an L-riunepuH anbAeruaiHiH KOHPUTypaIusChIHA

ColiKec KeJice, OH/Ia 0J MOHOCaxXapuari L-xamapea xaTKbI3abI:

JKa3BbIKTBIKTA

H (0] H 0
N #
C/ \C/
H—ann HO H
CH,OH CH,OH
H§ A 'CH,0H H. O 'CH,OH
C i N\, A Jo8
H——OH c=0 ¢ C=0
”0_‘_” HOT‘—H H—;—()H HO—4—H
H—4—OH H——OH HO—1—H H——OH
H—1—OH H——OH HO——H HO—1—H
CH,OH CH,OH CH,OH CH,OH
D-r0K088 D-ppvrrosa L-apaburo s L-copbosa

CoHBIMEH, albJOreKCO3aHbIH 16 CTepeon3OMEepIIECPiHiH CeTi3i

D- karapra, kanran cerizi L-kartapra

katanel. D- karapmarbl exijmepi L-karapra ONTHUKAJIBIK aHTHIIOATAP OOJBIN TaOBUIAABI, SFHU
aNpJIOTEKCO3a Ceri3 SHAHTHOMEpJep XKYOBIH Kypainel. D-rimoko3a koHe L-Tiroko3a sHaHTHOMEpIep

00JIBII TaOBLIAEL.

H O H @)
N Z N
(8! C
H—1—OH HO——H
HO~—1T—"H H>1+—OH
H—+—OH HO——H
H54—0H HO-T—48
CH,OH CH,OH
D-rmoKosa L -roKo3a
Taburu MoHOCaxapuATepiH Kenmriiiri D- karapra xarajpl.
Tabueu monocaxapuomepoiy Manvi30bl OKIIOEPi:
H\ A//() H\ 7»//0 H\, O
(> C C
H——OH H——OH H—— OH
H—— OH HO——H HO——H
H——OH H—-4—-0OH HO—4—H
(,'II:.()II ('H:Oll C ll_,()ll
D-prBosa Dewowrosa L-apabarona
H 0O H O H O
N\ _# N N/ “H.C
<’ S c? (l H,OH
HO—t—H H—t—OH H—— OH ¢=0
HO—t—H HO~—-t—H HO——H HO—+—H
H——OH H——OH HO——H H—— OM
H——0OH H——0H H—1—0OH H——0OH
CH,OH CH,OH CH,OH CH,OH

D-se

AMHO S

D-rono s

Dera,

KOS

D

dipyeros
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Tabusamer 0Oipoeli Hemece apmypii eKi MoOHOcAxXapuomepoiy KalOblKMapsl 2IUKOZUOMIK OAUIAHbIC
APKbLIbL OAUIAHBICKAH KOMIPCYIAPObl OUCAXAPUOmeEpP Oen amatiobl.

O-rIMKO3UATED peTiHAe AUcaxapuaTep KbIIKBUIABI OpTaja THAPOIN3Te KEHIUT YITBIPaiabl, HOTHXKECIHIE
€Ki MOHOcaxapwJ MOJIeKynachl Ty3imeni. ['muko3unari OalmaHBICTBIH TY3UTy TocimiHEe OalTaHBICTHI
JUCaxXapuITePi eKire 0eei- mombiKCbI30aHAMbIH HCIHE MOMbBIKCbI30AHOAMbIH.

TOTBIKChI3NAHATBHIH JUCAXAPUATEPAC 2AUKO3UOmMI OauiaHbicmuly  My3inyl  Oipeyiniy  scapmuliai
ayemanvobl (2AUKO3UOMi)  2UOPOKCUL MOObL HCIHE eKIHW MOHOCAXAPUOMIY Ke3- Keli2eH CHUpmmiK
euopokcun moowi  (ocui C-4-2i) apxwviavl ocysece acaovl. COHBIMEH, MOJEKynana Oip >kapThuTaid
amneTanbapl THAPOKCHII TOOBI 0OC KaiaJbl, COFaH OalIaHBICTBI AUCaXapH]l LUKIO-OKCO-TayTOMEpHs
KYOBUTBICBIHA YIIBIpayFa KaOUIETTIriH caKTaipl, IEMEK OJ MOMmbIKCHI30aHAMbIH Kacuemike ue 0omabl.
TOTBIKCBI3aHATHIH ANCaXapUATEP KaTapblHA MAIbMO3d, Yerioouo3d, 1aKkmo3a xatajpl.

MaasTto3a {ypIT (comom) KaHTbl}. Manproza Monekynacel 1,4-TTUKO3WATI OalIaHBIC aAPKBLIBI
OaiinaHpickaH eki D-rimokonmpaHo3a KaIIbIKTapblHAH TYpanbl. [ TMKO3WATI OaiNIaHBICTHIH TY3YiHE
KAaTBICATBIH TJIOKO3a KaJABIFBIHIAFRI aHOMEpIII KOMIPTeK aTOMBI O-TIMIHAE 0ojambl, 00C >KapThuTai
areTanbAbl THAPOKCHI TOOBI 0ap TJIOK03a KalIbIFBl O-KOH(PHUTYpauusuiel (0-ManbTo3a) Hemece [3-

KOH(Urypauusuisl (B-ManbT03a) 00IyBl MYMKIH.
CH,OH CH,OH ‘CHOH |

0O H |

H OH H OH H OH H OH

v - D TR0 HO 3 D=L 0K0nHpaEio = NELLLTU B,
1o (= D-rroROmIPaANa LT b= D= IR0 MDA HO A

ConbiMeH, a-ManbT03aHbl 4-O-(0-D-rmokonupanosuin) - o- D-rmoko-nupaHosa, an f-maneto3ansl 4-O-
( a- D-rimroxonupano3u) - B - D-rroko-nupaHo3a jien arayra 00najbl.
MasbTo3a epiTiHiIe aNbIeTU/Ti, 0- )KoHe 3- HUKIAl TayTOMepIi MlliHaAepae 00ma b,

CH,OH CH,OH CH.OH CH,OH

CH.OH
0 O H H 3

H OH H OH H OH H OH

u“hopwer LS Gophe

H OH H OH

ManbTo3a epiTiHaici MyTapoTanusi KyObBUIBIChIHA KabimeTTi. MalibTo3a TOTHIKCHI3IAaHATHIH JUCAXapHIKe
JKaTaibl xoHe TolieHe )xoHe DETMHT peakHsIapbIH/Ia TOTHIKCHI3IaHIBIPFBIIT KACUET TAHBITAIbI.
MoHocaxapuarep OepeTiH peakuusiapblH OdpiHe KaTbicaapl. MajbTo3adarbl ajabJerH]l TOOBIHBIH

KaTBICYbIMEH MOHOCaxXapuATepre ToH peakLusuIapra Kipicei.

CH,OH CH,0H
—0OH
L4 JOH

OH H,C=CN
“H

H OH
CH,OH CH,OH

' v()“
H ,,/()
o OH H L

CH,OH

OH H CH=N—0H

H OH H OH H  OH

CH,OH CH,OH

BN N € ~<0 OH
H " '
\ Z HoHA

- .
C H,NH N\OH H OH ChHe= N—NH—>GH
NH ; _'\nu HO ~07 N

H OH H ‘N—NH-C.H

OO MLTATS S

Kymcax sxarnaiina (OpoM cybIMeH) MaJIbTO3a MaJIbTOOMOH KBILIKBUIBIHA aifHATa bl:
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CH.OH CH,OH CH,OH CH,OH
OH
I‘ »/() Vlr
OH H C

H OH

MasbTo3a a3 Meimepae KeHOip eciMaiKTeplie Ke3Jeceidi, OJI KpaxMalJblH (EepMEHTTI KaTalu3i
OapbIcEIHIA Ty3imemi. AaM ar3achlHIa MallbTo3a MajbTa3a (pepMeHTiHIH KaTeicybIMeH D-rimrokosara
nediin puibipaiasl. Cy/a s)Kkakehl €pui, CYJIbl epITIHAUISPIHIH TOTTI 1oMi Oap.

Hennoduo3a. llemio6mo3a MoNEKylIackl MallbTo3a CHSKTHL 1, 4-TIUKO3UATI OaiilaHBIC  apKBLIBI
OaiiaHBICKaH exi D-rmrokomupaHo3a  KaJABIKTapbIHAH TYpagbl. AWBIPMAIIBUIBIFBL  TIIMKO3U/TI
0ailyIaHBICTBIH TY3yiHE KATHICATHIH TJIFOKO3a KaJJIBIFBIHIAFBl aHOMEPJi KOMIPTEK aToMbl [B-IiIIiHae
Oomagpl, OOC KapThulail aleTanbJbl THIPOKCHI TOOBI Oap TIIFOKO3a KaJlABIFBI, ManbTo3ara yKcac, o-
KOH(HIyparusIs! (0- 1eoonosa) Hemece B-koHGUryparusis! (- nemiodrnosa) 601ysl MyMKiH.

CH,OH CH,OH { “CH,OH
: O

H OH

DOk Omepasn O L 0K OnM P’ neatobno s,

H OH H OH
O (15 D rmokommpanio w1 ) - O nosonmpano =

XUMUSIIBIK KYPBUIBIMBIHA Kapaii, o- 11e/1001o03a 4-O-( B -D-rirokonupano-3ui) - a- D-rimoko-nupaHo3sa,
- nenno6uosza 4-O-( B -D-rmroxonupanosun) - B - D-raroxonupano3a aereH arayra ue 00aabl.
Lenno6uo3a epiTiHaine anbAeruaTi, o- )k9He - UKIIII TayTOMEpJIi milrHaepae 6onaabl.

CH,OH CH,OH CH,O0H CH,OH
o) H (0] H 1 Ol o
O w4 —_
[ O C R EVAN
HO VNS Ot
H OH H OH

ANLACIMIMBN (DOpNa

CH,OH

P -hopaa

Jlakro3a (cyr kautel). Jlakro3a Mmonekynacel 1,4-TIMKO3UATI OaiiyaHblc apKpUIbl OaiaHbickaH D-
raJIaKTOMUPaH03a xoHe D-TIroKonnpano3a KapIKTapblHAH TYpajbl. [ THKO3UATI OaiilaHBICTHIH TY3yiHe
KaThICAThIH TallakTO3a KaJIJIBIFbIHIAFbl aHOMEPJI KOMIPTEK aToMbl P-mimruHae Oosazpl, 00C JKapThUTal
arneTanbAbl TUAPOKCWII TOOBI 0ap TJFOK03a KAIIBIFBl O-KOH(UTYpamusibl (0-JTaKTo3a) Hemece [3-
KOH(Urypauusuisl (- 1aKT03a) 60IYBl MYMKIH. ‘
CH,OH CH,OH CH,OH [ "CH,OH

OH H "ZI Q HO A0

OH o™ ¢

" FA
H HO Ol H

HO

H

|

H OH H OH H OH

O rAAECTOnIpa R D rnsucrooa D maKtoR;

0 D= ronupsanosts - - pax

a-Jlakrozansl  4-O-( B -D-ramakronupano3uin) - o- D-riroxomnupanosa, an B- makroza 4-O-( f -D-
rajiakTonupanosui) - B - D-rinokonupano3a aen atayra 0oJaibl.

JlakTo3a cyTre kesmecemi. CIUPTTIK amibITyFa YIIBIpaMaipl, caxapo3ara KaparaHaa TOTTLIr 4-5 ece
TeMeH. KhIIKbUIIBIK jkoHEe (EPMEHTTIK THIPONIN3 HOTHKeciHe D-rirtoko3a xoHe D-ranakrosa Ty3iieni.
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JlakTO3aHBIH TUTPOCKOMMSUIBIK KAaCHeTi ToMeH, (apManusiga YHTaKTap XKoHe TabieTkanap JaiblHaayma
KOJIJAaHbUIA 5L,

TOTBIKCBI3NaHOANTBIH  AUCAXAPUATEPIE 2AUKOZUOMIK OAlIAHBIC €Ki MOHOCAXapuoOmiy JHcapmvliali
ayemanbobl 2UOPOKCUL monmapwvl OOWBIHIIIA XKy3ere acanbl. MyHaail nucaxapuarepaid KypaMbIHaa 00cC
JKapThUTail ameTaibAbl THAPOKCHI TONTAaphl OONMaiAbl, COHIBIKTAH oOJlap TEK IMKJAI MilIHAE FaHa
kesneceni. OnapaslH epiTiHAiaepi MyTapoTauusi KYObUTBICBIH OSpMEHIIi sKoHE MOombIKChi30aHObIPAMbIH
Kacuemke ue 60amatiosl. TOTBIKCHI3NaHOANTBIH AUCAXapUATEP albACTUA YKOHE INIMKO3UITIK TMIPOKCHI
OolibiHINa peakius 0epmeii/i. TOThIKChI3AaH0aANThIH TUCaXapUATEPIiH OKUTIHE caxapo3a KaTajbl.
Caxapo3sa (Kypak Hemece KbI3pUlma KanTel). Caxaposa mMonekynacs! 1,4-TMKo3uATI OainaHbIC apKbLTbI
OaitnmanpickaH D-rmioko3a skoHe D-(pykro3a KamaslkrapeiHaH Typaabl. CoHbIMeH Oipre, caxaposa
KypambiHa D-rmoko3anbiH o- D-rmroxommpanosa minrini, an D-¢pykrosansig - D-ppykrodypanosa
mimiHi eHeni. o- D-rimokonupanosa xoHe B - D-ppykrodypaHos3a apachiHIaFkl TIMKO-3UATI OaiiaHbIC
€Ki MOJICKYJIaHBIH JKapThUIall aleTajblIbl TMAPOKCHI TONTAaphl apKbUIbl >Ky3ere acaiubl. XHUMHUSIIBIK
KYpBUIBIMBIHA Kapai caxapo3abl 2-O-(a-D-rmokomupanosmn)- B - D-dpykrodypaHo3un men arayra
Gosa bl
Caxapo3a TycCi3 KpHCTaJIIbl 3aT, CyJa JKaKChl €pHli, TOTTI JoMi Oap. KeIIKbUIABIK jkoHE (EPMEHTTIK
TUAPOIU3Te YIIBIpal, HoTmkeciHae D-Timoko3a xone D-gpykTosa Ty3ineni.
Caxapo3a KaHT Kyparbl (TPOCTHHUK) JKOHE KbI3bUTIIACkl Kypambinaa (17-20%) ke3aecemi, OHAIPICTE OHbBI
ocbl muKi3arrapgan anaapl. CaxaposaHbl GapMmanusia YHTaKTap, JXEMiC IIBIPBIHBI (cHponTap),
MHKCTYpJIap >koHe T.0. JalblHaay YIUiH HaiganaHaipl.
Kypoeni kemipcynap nemece nonucaxapuomep (nonuo3oap) - KapamnabIM KeMmipcynap Ty3y YIIiH
THJIPOJIM3ACHETIH KeMipcyhap (Tuaposusre Oeiim emec).

Kypaeni kemipcynap exi ki Tonka 0emiHesi:
1) Kant Topi3ai Kypaeni kemipcynap HeMece OJUrocaxapuarep — jkail KkeMmipcylapra ykcac, cy/la OoHal
epUTiH, TOTTI 1oMi Oap. ['Haponn3 ke3inae KapanaiiblM KaHTTBIH OipHEIle MOJIEKYy Iachl Ty3UIe/i.
2) KanT Topi3ai emec Kypaedi Kemipcyllap HeMece OJIaH >KOFaphbl IMOJIMCaxapuaTep — Kai KaHTKa
yKcaMaiipl, UIBIHAWBI epiTiHaiep OepMmeli Hemece cyla TOJNBIK epiMedl (TalmblKk — ©CIMIIK
JKacyIalapblHBIH KaObIprallapblH TY3€/i) HeMece epH/li, KOJUIOUATHI epiTiHainep Ty3edi ( KpaxMai )KoHe
TJIUKOTEH — JKaHyap Kpaxmaibl). TOTTi gomre ue 60IMaHb3 (JIOMCI3.). THIPOJIN3 Ke3iHe Kol MeJep/e
MOHOCAXapHJl MOJIEKYJIaJIapbl TY31JIei.
IHonucaxapuomepze wmonexynanapbl O-TIUKO3MATI OalgaHbIC apKbUIBl KOCBUIFAH OHHAaH acTam
MOHOcaxapu/i OybIHIApbIHAH TYPATHIH KOCBUIBLICTAPBI JKATKBI3a/IbI.
Erep monucaxapuarepiaiH KypaMmblHa TE€K Oip MOHOCaxXapuj KaJJbIKTapbl €HETIH 0oJica, OHIa OJapibl
rOMOIIOJIUCAXAPUATEP, aJl erep OopTYpJi MOHOcaxapu] KaJIbIKTapbl €HeTiH OoJica, OHZA OJapbl
reTeponoucaxapuaTep Jien aTaiibl.
Ilenmo3 KanObIKMapwbiHaH KYpolieaH OMONOIUCAXAPUOMEPOi NeHMO3aHOap, Al 2eKCO3 KalOblKMAapbIHAH
KYPbLIZAH- 2eKCO3AHOap Oen amauobi.
IlenTo3armapabie xammbl popmynackl- (CsHgOs)rr, am rexcozanmapnbie popmynacel - (CeHioOs)m.
TaOuru KOCBUIBICTAPABIH KOIIIIUIT reKco3aHmap (Kpaxmall, LeJUI03a, MIUKOIeH, JIeKCTPaHIap JKoHE
T.0.) OOJIBIT Keei.
Kpaxmau. Kpaxman eciMaikTepae HErisri 3Heprust KOPBIHBIH Ke3i 00kl Tadbutaapl. O eciMaiKTepAiH
JIOHJIEpiH/Ie, TYHHEKTEPiHJIe, TAMBIPIApbIHIA KE3IeCe]Ii.
Kpaxman mamamen 20% amuioza nen aranatelH cyna epuTiH  ¢paknusiceiHad, 80% KybIK
amunoneKmun e aTalaThlH Cyla epiMeHTiH (pakuusachiHAH TYpaibl. BipTiHAen KbILIKbULABL KOHE
(bepMeHTTi TUIPONIN3 OAPBICHIHAA aMUI03a JKOHE aMHJIONEKTHH AEKCTpUHAEpre (MOJIEKYJIANbIK Maccachl
TOMEH MOJIUCaXapuITep KOocmachl) JeWiH BIIbIpalIbpl, ONapibl OJaH apbl THIPOJU3Te YIIBIpaTy
MaJITO3aHBIH, COCBIH D-TTIOK03aHbIH TY31TyiHE 9KeTei:
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(C(H,,05), — (C,H,,0;), — C,H,,0,, —> C.H,,0,

Kpuxma NEKCTPHML MILTLTO I D-rmoxosn
(v <)

10

AMWio3a MEH aMWIONCKTHHHIH KYPBUIBICHIHIAFBl aWbIPMAIIBUIBIK [JIMKO3UATI - OaiilaHbICTap IbIH
CHIIATBIMEH aHBIKTAJIAbI.

Amuiio3a- D-rimkonmpaHo3abl KaaabkTapbl o-1,4-rmuko3uari OaimaneicrieH Kockuran 1000 acram
MOHOMEDJIi OyBIHAAPAAH TYPATHIH CBI3BIKTHI TIOJTUMED.

CH,OH CH,OH CH,OH CH,OH
0 0
A H H i H
o INOH HA L NOH HA |
H OH H OH

GLArMENT MOICKY I UMII03

AmMuionekTuH- Monekymnacbiana 600-5000 xyslk D-riroxo3a KamabIK-TapbIHAH TYPATBIH TApMaKTaJIFaH
KYPBUIBIMJIBI  TIOJIUMEpP. AMMIIONICKTHHHIH ~MOJIGKYyJlalaK Maccachl 1-6 MiH-Fa JeHiH  JKeTell.
[Tomucaxapuntiy OapibIK Ti30CKTEpi- HETI3ri KoHe OYHipaeri MOHOCaXapul KaJIJbIKTaphl- OailaHbICThIH
0ip TtypimeH, srHH o-1,4-TMko3uaTi OaiimaHBICTIEH KOchbUTFaH. Herisri Tiz0ekTeri eki Keprrinec
TapMaKkTally HYKTellepiHiH apacbiHaa 20-25 MOHOCaXapHua KaJIBIKTapbl OpHATIACaIbL.

CH,OH CH,OH

+—o0 0

CH,OH
O

H H

OH H /.

H H OH

PPArMCHT MOACKYIR AMHIOTNCKTICN
Tapmakrainy CaHBIHBIH YJIKEHIITiHE OaiJaHBICTBI aMHJIONEKTHH MOJIEKYJIaChl —CIIUpalb  TOPi3i
KOHQopMaIusiFa e OOJIMaM/Ibl KOHE MOATHIH TEK a3 FaHa MeJIIepiH OaillaHBICTHIPHII, KbI3bLUI TYCKE
Oosmaapl.
Kpaxmain ajaMHBIH TaMaK paliMOHbBIH/A KOMIPCYIBIH HETi3r Ke3i 00JbIN Ta0blIabl. AybI3 KYbICHIHIAFbI
cijekeiine OOnaThiH aMuia3a (QEepMEHTI KpaxMaliJbl JACKCTPUHIS JACHIH KOHE KapThllal MajbTO3ara
BIJIBIPATaJIbI, aJl OJIaH apbl IJIFOKO3aFa JIeWiH bIAbIpaybl imekTe oTeni. dapmanusna KpaxMal TadleTKa
OHJIpiCiH/e, COHBIMEH KaTap ceOeTiH YHTaKTap >KoHe ractajiap JaiblHaay YIIiH KOJIIaHbUIa kL.
I'uxoren (ckaHyapnap Kpaxmaibl). Erep xenrtereH eciMaikTeple NOIMCAXapUATEPIiH KOPBI PETiHAC
Kpaxman OoJica, am »aHyapiapja Oyl KbI3METTi TJIMKOTEH aTKapajibl. Byil momucaxapui >KOFapsl
(u3MKanbIK KbI3MET aTKapraHla >KOHE TaMaKTbl KaObUIAy YaKbITHl apalibFbIHIA aFr3aHbl TIFOKO3aMEH
KaMTaMachbl3 eTel.

I'IMKOreHHIH KYPbUIBICHI aMUJIONIEKTHHIE YKCAc, OipaK OHBIH TapMaKTaly KYpbLUIbIMbI KeOipek. Herisri
oHe Oy#ip Ti30eKTeri TIIFOKONMMPAHO3Ibl KaNAbIKTap o-1,4, ajg TapMmakrandy OpbIHAapbiHIa o-1,6-
TJIMKO3H]ITI OalIaHBICTap apKbUIBl KOChUIFaH. Herisri Ti30eKTeri eki KkepIrijiec TapMaKTary HYKTeIepiHiH
apaceiHaa 10-12, cupex 2-4 MoHOcaxapw[ KaJAbIKTapbl OpHajlacaabl. | JTUKOTEHHIH MOJEKyagaKk
maccacsl 100 MiTH-Fa JieiiiH sxeTei. backa Kop KnHayIIbl MOJUCcaXxapuITePMEH CAlTBICThIPFaH A [INKOTeH
CyJia *KaKChl epui.
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'THKOICH

['mukoreHHiH Meiepi 6aybip/a JKoHe OYINIBIK €TTe Ko 00JaIbl.
Henaro3a. Lemmrono3a- eciMaik )KacyliaaapbHBIH KaOBIKIIACH OOJBINT Ta0BLIIATHIH, TAOUFATTA €H KOl
TapajFaH [ojucaxapuaTepain 6ipi. AramteiH Kypambinaa 50-70%, an makrana 98% uemnronos3a Goiasl.
Lemtrono3a MoneKynaachkl D-rmukonupaHo3asl KalaslKTapbl [-1,4-TMKo3uATi OaiiyaHbICIieH KOCBUIFaH
1000 actam MoHOMEpITi OyBIHAAPAAH TYPATHIH CHI3BIKTHI TIOJUMED OOJIBIN TaOBLIAIbI:

CH,OH CH,OH CH,OH CH,OH

0 H 0
Vv H

NOH H

H OH H OH H OH H OH
Lemmrono3zanbiy Mosiekynanak maccachkl 250000 xone 1000000 neiiin xetei.
[emmrono3a cyna >koHE KONIMI OpraHHMKAIbIK epiTKimrTepnae epimeiini, Oipak mbic (II) rumpokcuminiyg
aMMUakTHl epiTingiciane ([llsetiyep peaxmusi) JKOHE MBIPBIIT  XJIOPUAIHIH KOHIIEHTPIICHTeH
epITIHIICIHAC epH/I.
LlemTo03aHbIH THAPOIM3] KYKIPT KBIIIKBUTH KATBICHIHJIA KBI3/IBIPY apKBUIBI JKY3€Te aca/ibl:
(CcHpO5), — (C,H((Op), —> CjH, 00— CH\,0

LU0 AMIIONN terodnosa D-rmioxoza
(x<n)

AJlaM KoHE >KOFaphl JKaHyapiiap ar3achblHIa [-TIIMKO3UATI OalIaHbICTApibl BUIBIPATATBIH (EPMEHTTEP
JKOK, OipaK OHBI TAMAKTHIH KOPBITBUTYBIH )KaKCAPTATHIH KOMIIOHEHT PETiH/IE TaMaKKa KOCabl.
®dapmarusiga KapOOKCUMETHIIIEIUTION03aHbIH HATPUN TY3bIH IOPUIIK 3aTTap OHAIPICIHIE KOJIIaHA/IbI.

4. NuocTpanMsiJIbIK MAJTIMETTep: MYJIbTUMEIHAa KOMETIMEH MPE3eHTaIHs TYPiHe OepiireH,COHpIMEH
KaTap JI9pic Ke3iHJIe KecTelep KOJIaHbLIa b,

5. Oneduer:
Ka3zak Tininge
Herisri:

1. K. H. [laypenOekos, K. M.CepimberoBa, A.ILl. OMipky1oB XumMus : oKy Kypaisl/. - LLIpIMKeHT: Onem
bacmaxanacel, 2019. - 272 Ger.
2. Xumus: oky Kypansl / K. H. Jloypenoekos, K. M. Cepim0erora, A. 111. Omipkyios . - Aiamarsr: DCIIN,
2023. - 304 oer.

3. Opranukansik xumust. T. 1: oky / K.H. JloypenGekoB. - Anmartsl: xaHa kitam, 2022. - 320 Oer. c.
(Iudp 547/1 22-174053)
4. Opranukansik xumust. T. 2: oky / K.H. JloypenOekoB. - Anmartsl: skaHa Kitam, 2022. - 388 OeT. c.
(IUndp 547/ 22-897971)
Kochimima:

1. TrokaBkuna H. A., baykos 0. U., 3ypa6su C. E., ka3ak TiniHe aygapraH x/e ®ayarnTbl peJJaKTopiIapbl
C. T. CeiiremberoB. buoopranukansik xumusi: oKy / - M: TEOTAP —Menua, 2014. - 400 6.
2. IlarcaeB O. K. Xumus noHi 6oiibiHma tectisiepi. 1-6exim. beflopranukanbik, PU3KOIIOUATHIK XUMHUS
moH1 OoiipraIa TecTiepi. [I-0mmum. brnoopranukanblk XUMuUs IToH OOWBIHINIA TECTHIIEP: TECTHIIEP. -
IIemvMkent: b. x., 2010.
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Opbic TigiHge
Herizri:
1. 3ypabsn, C. E. Opranukanbik xumus [MoTiH]: OKy. YIIiH Oall.;KOFapsl OKYy OpbIHAApsl/ ¢. D. 3ypabsH,
AIL Jlywmsun; pen. H.A. TykaBkuna. - M.: GEOTAR-Media, 2013. - 384 6.: b
2. 3ypabsu C. E. Oprannkansik xumus . Okymneik. M: [EOTAP-Menua, 2014
KOCBIMIIIA:
1. [arcaeB A. K. "Kemipcyrekrepain ¢GyHKIMOHANAB! TYbIHABLIAPH" [MaTiH] : oKy Kypan / A.K.
ITatcaes ; KP /lencaymnpIk cakTay MUHUCTpIIri. - AnMatel: OBepo, 2014. - 404 ¢
AFBUIIIBIH TiJTiHAE
1. Azimbayeva, G. T. Organic chemistry : textbook / G. T. Azimbayeva. - Almaty : [s. n.], 2016. - 313 p.
2. Tukibayeva, A. Chemistry of functional derivatives of organic molecules [: study book. - Almaty :
"Evero" , 2015. - 180 p.
DJIeKTPOHBIK pecypeTap:
1. Dnekrponnas oubmnoreka FOKMA - https://e-lib.skma.edu.kz/genres
Pecnybnukanckas MEKBY30BCKast dJeKTpoHHast oubnuorexka (PMOB) — http://rmebrk.kz/
Ludposas 6udbmrorexa «Aknurpressy - https://www.aknurpress.kz/
DnekTpoHHas Oubanoreka «nurpady - http://www.elib.kz/
Brurpad - mopTaa MyJbTUMEINHHEIX yueOHUKOB https://mbook.kz/ru/index/
9BC IPR SMART https://www.iprbookshop.ru/auth
WH(POPMAITMOHHO-TIPABOBas cucTeMa «3aHy - https://zan.kz/ru
Medline Ultimate EBSCO
. eBook Medical Collection EBSCO
10. Scopus - https://www.scopus.com/

LN WD

6.bakbl1ay cypakTapbl:
1. axone B, D-rnrokonmpano3a, a-xkoHe [, D-ramakronupanozanapAbiH KOH()OPMAIUSIIBIK
(bopMynanapbH, aHOMepiep MeH SIUMEpPIIePiH aHbIKTAHbI3.
2.D-rmokonupano3a, D-ranakTonupaHo3aHblH JTUMETHICYIb(ATIIeH METHIMOAUINEH SPEKETTECY
PEAKIMSACHIH YKa3bIHBI3.
3.I'moko03a «KyMic aiiHa» peakIusIchiHa KaHaal (GYHIIMOHAIBI TOOBI apKbLIbI TYCE/I.
4.Kanpmaii nuactepeomepliepi dSuMepiiep Jen ataiiMbl3. D-rirroko3a snuMepiH KypbUlblchiH Duiiiep
NPOEKUMSICHI aDKBUIBI KOPCETIHI3.
5.Ilonmucaxapuarep, TOMOIOJIMCAXAPUATEP JKOHE  TETEPOINOIMCAXAPUATEPIIH  aHBIKTaMaChIH
KENTIpiHi3. MoHOCcaxapuaATepliH KaHiai OybIHIapbIHAH KeJIeCi TOMOTIONUCaXapUATep KYPhUIFaH:
aMMII03a, AMHJIONIEKTHH, LEJUTI0N03a, TIMKOTeH. J|eKCTpHH, WHYJIUH KOHE INEKTHHJIK 3aTTap
Jere’imis ge ?

Ne 8 lopic
1. TakpIpbiObl: BHOJOTHSAIBIK MaHBI3AbI IeTePOUMKJIAI KocblLibicTap. HykienH KbIIIKBLIIAPHI.
JHK xone PHK.
2. Makcarpl: [ereponukiii KOCBUIBICTAp, aJIKATOWATAP, HYKJIEUH KBHIMKBUIIAP KYPBUIBICHI JKOHE
OHMOJIOTHSUIBIK MaHBI3bI Typabl OLTIMII KaJIbIITACTHIPY.
.3. lapicTepain Te3ucrepi
T'emepoyurndi Kocvinbicmap — MOJIEKyJIanapbl MUK JKOHE MUKIIE KOMIPTEK aToMIapblHaH Oacka Oip
HEMECe €Ki KOMIPTEK eMecC aTOMIaphl — FETePOaTOMbI Oap 3arTap.
Bip xoHe eki rerepoaroMibl Oec- KoHE aNTBIMYLIET IeTepPOLMKIAL KOCBUIBICTAPABIH YJIKEH TOObIHAH
apomarThlk Kacuertepre ue O, N, S rerepoaTomaapsl 6ap reTepouuKiIgep Kapactelpbuiansl. by 3attap
©31HIH TYPaKTBHUILIFBIMEH JXOHE XHUMUSIIBIK KacHeTTepiMeH KoOiHece OCH30MIIbI €CKe TYCIpe/i XKoHE COJ
cebenTi «eemepoyuxidi apomammauly HEMECE «2emepoapoMammyl KOCbLIbICIap» JeTeH aTKa ue OoJFaH.
Ocpbl ToNTarbl KOCBUIBICTAPABIH MaHBI3AbI OKIUIACPIHE JKATaIbI:
» Oecmyweni cemepoyuxioep
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» KOHOeHCUpieHeeH 2emepoyuraoi Jcyieiep

o, D)
NH NF NG

WHLO XHHOMHH AKPHIMH

[CetepoaroMmapasl MUPPOJIABI  JKOHE THUPHAMHII aroMaapra Oeny apKbUIbl, TeTepoapoMaTThl
KOCBUIBICTApFa «7T-aAPMbIK) KOHE «TT-Hcemicneiminy TyciHikTepid 1958 xputel A. AnpOepT eHri3mi.
MorekynacelHAa TeTepoaroM OeJiHOereH 3JIeKTPOHAAp KYOBIHBIH JOHOPHI OOJBIN TaOBUIATHIH, YKOHE
apoOMAaTTBIK ~ LUKJIAIH = KOMIpTeri  aToMIapblHa  JJIEKTPOHIBI  THIFBI3IBIKTHL  YKOFApBLIATATHIH
2emepoyuxioepdi T-apmoix IeN aTaiibl.

Omnapra KypamblH/Ia HPPOJALI TeTepoatoMaapsl 0ap (dypan, muppon, THodeH xoHe T.0.) Oecmyrieni
TeTEePOIMKILII KOCBUIBICTAp JKATa bl

MortekynacslHia TeTepOaTOM apOMATTHIK CaKMHAHBIH KOMIPTEK aTOMIAPBIHBIH AJIEKTPOH THIFBI3IBIFBIH
TOMEHJICTETIH 2emepoyuKioep m-jcemicnelimin et aTanapl.

n-KeTicrelTiH reTepolyKIAl Kyieaepre KypaMblHia MUPUAHH TUITI TeTepoaToMaapbl 0ap (MUpUauH,
OUPUMUIUH, TIHPA3KH KoHE T.0.) TeTepOUUKIIe) KaTa bl

KypaMbiHia mUpposl JKoHE MUPHIUH THITI a30T aTOMbI 0ap TETEPOIMKII KOCBUIBICTAp am@pomepii
Kacuemmep KepceTeal (MUpa3oln, UMUIA30I1, TypUH kKoHE T.0.).
@Dypannviy, Rupponowly cone muogpennin o3apa atnanyvl (FOpvesmin aiinany peaxuuscol).
®dypaHHBIH, TUPPOJIIBIH JKoHE THO(EHHIH 63apa aiHany peakuuschbiH 1936 >KbUIbI OPBICTBIH XHMUK-
opranwuri FOpuit Koncrantunosuy IOpreB amrhbl.

) e SR

-
(9] H, ) NH

< [ALO;]

Exi rerepoarombl OecMyIIei TeTepOUMKIIEpAiH iiHAe eH KOl TapalfaH MaHbI3Ibl OKUIAEPl nupasor,
UMUOA30], MUAB0I, OKCA30] JHCIHE U30KCA301 OOIBII TaObIIa bl

M iy |
Qo4 s g0

UM R ET HEH 03300 THASMI L e R HIHKC AN

By koceuibIcTap/ia €Ki reTepoaTOMHBIH Oipeyl MIHIETTI Typle a30T OOJIFaHIBIKTaH OJIap «A3010ap»
JIeTeH aTayFa ue.

Luxn gypamvinda kem dezende exi cemepoamomoapsl 6ap, onapoviy bipeyi — nupuouHoi azom amombvl
OONAMBIH, COHbIMEH Kamap a3010bl YUKIOIH He2iziHoe Ou- Jicane noauyukioi scytienepi oap becmyuieni
2emepoapoMammslK KOCbLIbICIAPObL A30J10ap Oen amatiowl.

Bapiblk KenTipinreH reTeponuKIIep apomMammslibiKKa Ue.
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Byn TomTarel KOCBIIBICTAPABIH OacThl OKUIIEpiHE KypaMmblHIA a30T aTOMBI Oap TeTEePOLHKIIAED —
RUPUOUH, XUHOJIUH, UZOXUHOJIUH, AKPUOUH, COHBIMEH KaTap KYpaMbIHIa OTTEK aTOMBI 0ap reTepOIHKIIeD
— o-nupau JXOHE Y-NUpan KaTaIbl:

(EeTER T KH MO HAOXHITR R PHILHN = THpRA = NP

[MupuarHTe TOH peakuusIapAbl IAapTTHl TYPAE YLI TOIKA JKIKTeyre 0oiabl:

» TETepOaTOMHBIH KAaThICYBIMEH JKYPETIH peakIusiiap;

» THMPHUIWH CAaKWHACBIHIIAFBI CYTEK aTOMIAPBIHBIH OPBIHOACY peaKkuusIaphl;

» TOTBIFY )KOHE TOTBIKCHI3IaHy PEeaKIsIaphl.

Kypameinoa cemepoamom peminoe nupuouroi exi azom amomel bap animvimyuteni 2emepoapomMammoly
JHCYUeH], COHbIMEH Kamap OUA3UH CAKUHAcsl bap Ou- dHcoHe NoIUYUKIOI KOCLLIbICMAPObl OUA3UHOED Oen
amartiovl.

Juasvn ym usoMmep Typinge kesmecemi — nupuoasur (1,2-muasun), nupumuoun (1,3-1uasuH) koHe

nupasun (1,4-nnasun).
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Hezi30ix xacuem oicone scozapvl 6U0n02UANBIK OENCEeHOIIIK MAHBIMAMBIH KYpaMblHOa a3omsl 6ap
bacbim Kenwiniei oCiMOIK meKkmec OpeaHUuKAIbLK KOCbLIbICMApObl ANKAI0UOmap oen amaiobwl.
"Ankanouomeiy " araybl apaOThIH aJKaid "cinTi" CO3IHEH IIBIKKAH. XUMHSJIBIK KYPbUIBICHI OOMBIHIIA
KeOIHECEe aKaJIONITap TeTEPOIUKIIII KOChLIBICTAp OOJBIN TaObLIa b,
Kazipri tanma 5000-Han aca amkanmounTrap OeIiHIN aimbIHFaH. AJIKAIOMATTAPABI 3epTTEyJe aTaKThI
XUMHKTep YIKeH yiec KocTel: Anexcanap [laBmoBuu OpexoB, Bmamgumup Muxaiinosuy PonnoHoB,
Huxonaii Anexceesrny [Ipeobpakenckuid, Ajekcanap AOpaMoBUY

AnKanouaTapabl OKbIT YUPEHY BIHFAMIIBI 00Ny YIIiH ONap/Ibl TONTapFa Oelnedi. ANFalIKbIa KONTereH
ANKaJIOUATAP/BIH XUMHSIIBIK KYPBUIBIMBI aHBIKTAJIMaraH OOJIaTBIH, COJ ceOenTi onapsl OOTaHUKAIBIK
Ocnriiepi  OOMBIHINIA JKIKTENI, COHIBIKTAH, alKaJOWUATAPAbl KaHJal OCIMIIK TypiHEH aJlbIHybIHA
OaitTaHBICTHI Oip TOTIKA OIPIKTIPi, MBICAIIBI, KOKHOP, MAPEH/Ii, TTACIEH/l AIKAIIOU/ITApPhI XKOHE T.0.

Kazipri yakpITTa XHMHSIBIK KIACCH(PUKAIMSIHBIH JKAIMbl TYPi KOJJIAHBLIAJbI, OHBIH HETI3iHIe
AJKAIOUITHIH KYPbUIBIMBIHA SHETIH T'€TEPOIUKIIIH TaOuFaThl skataabl. Ochl Kiaccudukamnusra colikec
aNKAIIONATAp KeJecified Heri3ri TomTapra JKIKTENiHeAl - TUPUOUH KOHE THIEPUAVH, XWHOJHH,
W30XWHOIINH, HHJIOJ, TPOTIAH, ITypPUH JKSHE T.0. TYBIHABLIAPHI.

Axybizovly Ouocunmesine mikenell KamvlCamvii, OAPAbIK MIpi Ae3a1apOa 2eHEMUKANbIK AKNAPAMMbLY
cakmanyvl MeH OepinyiH  KamMmamacvly  ememiH  Ouonoaumepaepoi - HYK1euH  KblUIKbli0apbl
(noaunykieomuomep) 0en amatiowl.

Hyxmenn xpimikpuiiapel (1at. nucleus - siapo) anramksl pet 1868x. [Beitapus xumuri Moranu
Opunpux Muriep KacymaHblH SAPOCHIHAH aHFapbl. KeiiHipeK OChl CHUSKTBI 3aTTap JKacylllaHbIH
HPOTOIIa3MachbIHaH Ta0bUIIBI.

Osap ajgaMHBIH, OCIMIIKTEP/iH, OaKTepHsUiap MEH BHPYCTApAbIH ar3allapbIHAFbl JKacylIadapblHbIH
KypaMblHa €HETIH HYyKJIeonpoTenaTep Oonbin TaObansl. HykIewmH KBIIKbULIAPBIHBIH — MeJiepi
BUpycTapaaH 0acka opTypiii Hykieonporeuatepae 40-65% apanbirblHna Ke3aecei.

HyknenH KpILIKBULAAPBl  aKybl3Nap TOpi3Al  ©3AIriHIIE JKOFaphl MOJEKYJIAJIbl — OpraHMKaJIbIK
KOCBLIBICTAp OOJIBINT TaOBUTAbI, Olpak THAPOJU3ICHY OaphbIChIHIA O-aMUH KBIIKBULIAPIbI OEpeTiH
aKybI3ZapaH e3relleliiri. HyKJIeHH KBIIKBUIBIHBIH MOHOMEp OipiikTepi Hykieomuomep OONBIIT
ta0bu1aabl. COHOBIKTaH, HYKJIEHH KhIIIKbUIIAPBIH 0acKallla noauHyKieomuomep Iet Te aTaibl.

HyxnenH KbIIKBUTIAPBIHBIH, MOHOMEPIIEP] - HYKJICOTHATEP COHBIMEH KaTap eTe Kypeli KYpbUIbIMFa
ne Oomampl. Hyknmeotwnrepmid THApoNW3i OapbICHIHAAa KeMipcy, opTodocdop KBIMKBUIBI JKOHE
TeTepPOLMKIIIl Heri3 Ty3iIei.
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Komipcy sicane cemepoyurndi neziz0en mypamvin XUMUsLIbIK KYPbLIbLMObl HYK1€03U0 Oen amanaobl.
HyknenH KpIIKBUTAAPBIHBIH KYpPaMbIHA €HETIH TETSPOIUKII HETi3Aep MypuH MEH TMHPUMUIMHHIH
TYBIHABUTAPBI 00BN TaOBLIaEL. [TyprH TOOBIHBIH HeTi3nepiHe aderur(A4) xoHe eyanurn(G) xKaTaubl:

amennn (Al vl {Lr);
MM Oy HH 2t = e MR OV

[Tupumunua T00BIHBIH Herizaepine ypayui(U), mumun(T), yumosun(C) xaTaipl:
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JHK KypambiHa ajieHuH, TYaHUH , HIUTO3UH *oHe TUMUH, al PHK KypambiHa aneHuH, TyaHUH, ITUTO3UH
JKoHE ypauwn eHeni. ['yaHuH, ypanus, TUMHH JKOHE LMTO3MH YLIH JAKMAM-TAKMUMOIK Maymomepus
KYOBLTBICHI TOH:

oy il

0—H- “*o0 H=0
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HykiienH KpIIKBUAAPBIHBIH KYpaMblHA TUTIOKCAHTHH, ypamuil MEH TyaHWHHIH METHJIII TYBIHABUIAPHL,
YPaUWIIAiH TUAPIIEHTeH TYbIHABIIApHI T.0. 1a eHyl MYMKIiH.
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HykiienH KbIIIKBULIAPBIHAAFRl OpraHUKAIbIK Heriznep D-pubo3anblH Hemece 2-ne30kcu-D-prbo3anbiH
KaJIIbIFbIMeH N-TIIMKO3UITIK OaiIaHbIC apKbLIBI KOCBUIFaH.

Hyxneun nezizoepinin Kanovikmapwinaw sicone D-pubosa nemece 2-dezokcu-D-pubosaoan mypamoin N-
2nUKO3UOmepOi HyK1eo3uomep oen amaiiovl.

KeMipcy KaJbIFbIHBIH TaOUFAaThIHA OAUIAHBICTBI PUOOHYKACO3UOMED KIHE O0e30KCUPUDOHYKICO3UOmep
nen OeiHenl.
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Hyxneozuo oicone ¢pocghop KuiuxwliviHbly KATOLIKMAPLIHAH MYPAMbIH HYKIEUH  KblUKbLIOADbIHbIH
KYPbLIbIMObIK OIpAiKmMepiH HYyK1eomuo oen amatiobl.
[lenTo3aHbIH TaOWFaThIHA OAWIAHBICTBL PUOOHYKICOMUOMEP2e KIHE O0e30KCUPUOOHYKIeomuomepae
KIKTENHE 1.

OH OH OH. H
pitoRyEIEOTH T KNP0y

HyxieotuarepiiH HOMEHKIATypachlHAa €Ki TOCI KoaHbuIaabl. bip skaFbiHaH onapasl Kypaeii a¢upiep
Jien, sFHU MoHO(dochaTTap Jer, al eKiHIII )KaFbIHAH KhIIIKbUIIAP JACT KapacThIPabl.
Tonunyxkneomuo misoezinoe Hykieomuo OYbIHOAPbIHLIY — Oencili Ke3eKnen OpHANAcYblH  HYKIeUH
KbIUKBLIOGPLIHBLY, OIDIHWMINIK KEPbLIbiMbl Oen amatiobl.
Monexynadazvl NOJUHYKACOMUO mizbexmepiniy Kenicmikmezi bazoapaanyvin HYK1eUuH
Kbl KbLIOGPLIHBIH, eKIHWIIK KYPbLIbIMbL Oen amatiobl.
JHK-HBIH eKiHIIIIK KYPRUIBIMBIH KOC OpaM (CIHpalib) TYPIHIE alfallKbl PeT CUIaTTaFaH aMEepUKaHBIH
ounoxumuri J[xelimc YorcoH >xoHe arbuliibiH Onoxumuri @pencuc Kpuk(1953 x.) 60masl.

JHK-HBIH KOC OpaMHBIH Mapaieib TapMaKTapbIHBIH [UPUMHUAWHIIK JKOHE IYPUHIIK HYKJICHH
KBIIIKBUIIApbl apachblHa CYTEKTiK OainaHpicTap maiina Oomaibl: AJEHMH TUMHMHMEH OaiinaHbIcaspl,
TryaHUH OUTO3MHMEH. COHIIBIKTAH OJap bl KOMIUIEMEHTAPIIBIK KYIITap JIeM aTalbl:
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4. UnaocTpanusIbIK MIJTiMeTTep: MyIbTUMeINa KOMETIMEH Ipe3eHTalusl TYpiHAe OepilireH,COMEH
KaTap Jopic Ke3iHJie TabnuIanap KoJaaaHbUIa b,
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6. bakbliay cypakTapsbi:

1. Iluppon, dypan, THogeH OecMmylieni TeTepOoNUKIAepAiH apoMaTThUIBIK KacHeTTepiHe TYCiHIKTeMe

OepiHi3.

2. AunnodoOThI KacueT JiereHiMi3 He? A1unohoOusIHBI KOPCETETIH MeTePOLUKIACP/l aTaHbI3.

3. ®dypaH, HHIOIIBI HUTPIIEY, CYIb(UpIICY PeaKIHACHIHBIH CXEMACHIH Ka3bIHBI3.

4. Tlupazonon —5-TiH TayToMepii TypiepiH ka3bIHbI3. [IMpa3osioH-5 KYpBUIBIMBIHAH TYPATHIH AJPLUIIK
npenapaTTapabl aTaHbl3.

5. llupumua MeH  OEH30NIOBIH  KYPBUIBICBIHIAFBI  KOHE  KAaCHETIHIEeri — YKCACTHIKTaphl — MEH

alBIPMAIIBUTBIKTAPBIH KOPCETIHI3.

6. HykilenH KBIIIKbUIAAPBIHBIH KYPBUIBIMIBIK Kypamzac OeJiKTepiHiH (OpMYJachlH aTaHbI3 IKOHE

JKa3bIHBI3.

7. HyxilenH KpIIKBUIAAPBIHBIH aJTFANIKbl KYPBUIBIMBIH KOpCeTiHi3. OnapablH THAPOIU3iHe TYCIHIKTEMe

OepiHi3.

8. HyknewH KBIIKBUIIAPBIHBIH — €KiHINI  PETTIK  QopMynamapbiH ka3bHBI3. Koc — crmpanmarsl

MOJIMHYKIICOTHTIK TI30eKTepAiH KOMIUIEMEHTAPIBUIBIFBIH TYCIHAIPIHI3.

9. BHOXMMHUSJIBIK IPOLIECTEPACTI HYKICOTUATI oJindocdaTTapablH OHOJOTHSUIBIK POJIIH TYCIHIIPiHI3.
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