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AKADEMIASY ACADEMY
«OHTyCTiK KazakcTaH meanuuHa akapemusicbl» AK AO «KOxHo-KasaxcTaHCKast MEOULUUHCKAST aKkaaeMus»
Kadenpa xuMuaeckux TUCIUIUINH, OMOTOTHH U OHOXIUMHH 46-11
JIeKIIMOHHBIN KOMITJIEKC 3ctp u3 32
Jlekmmsa Ne 1

1. Tema: BBenenue. TepmoaunamMuka 0H0I0rH4ecKuX npoueccoB. OCHOBHbIE MOHSTHS U 3aKOHBI.
2. Heab: XumMus SBIACTCS OJHON W3 OCHOBHBIX JUCIMILIMH B 00JIACTH MEIULIMHCKOTO 00pa30BaHus, HMEIOILAs
3HAYUTEIBHYIO POJIb B TIOATOTOBKE BBHICOKOKBAIM(D)HUIIMPOBAHHBIX CICIHATHUCTOB-MEIMKOB JlaHHBIN TpeaMer
(dhopMHUpYET XMMHYECKOS MBIIUICHUE, OMNPEACIsIeT 3aKOHOMEPHOCTH IPOTEKaHUs (DU3MKO-XMMUYECKUX
MPOIIECCOB W YCIOBHS TOCTH)KCHHS XHUMHYECKOTO PABHOBECHS, YUUT aHAIM3HPOBATh W JENIaTh BBIBOABI O
BIMSIHAH BHEITHUX ()aKTOPOB, IPHPOIBI BEIIECTB Ha X0 XUMHICCKUX PEaAKITHH.

3. Te3ucCHI JIEKIUH:
TepMoauHaMuKa ucciaexyer:
1) npeBparieHue pa3nuuHbIX (HOPM SHEPTHH APYT B APYTa, B TOM YHCIIE MIPEeBpallcHHEe XUMHUUECKON SHEPTHH
B Apyrue (OPMBI SHEPTHH,T.€. XUMUYECKYIO TEPMOIUHAMUKY
2) osHepretudeckrne 3P(HEKTH Pa3TUYHBIX (U3UKO-XHMHYECKUX TPOIECCOB, WX B3aWMOCBS3b C BHEUNTHUMH
(hakTopamu;
3) HampaBJeHHE, BO3MOXKHOCTb, MPEEIT MPOTEKaHU CAaMOIIPOU3BPOIBLHO HAYIIINX IMPOILIECCOB.
3agaya mpeaMeTa XMMHYECKOil TEPMOAMHAMHMKH — NPUMEHEHHE OCHOBHBIX 3aKOHOB TEPMOJWHAMHUKHU H
TEPMOJMHAMHYECKUX METOJIOB UCCIIEOBAHUS I N3YUYECHUST XUMUIECKIX (PU3NKO-XUMIYECKUX SIBICHUH.
Cucmemoil Ha3bIBAIOT JIIOOYI0 HW30paHHYIO COBOKYIHOCTh BELISCTB OTIEICHHYK OT BHEIIHEH Cpeibl
OTIpEICIICHHON MTOBEPXHOCTHIO pa3zena.
Ecnu aiist cucteMbl MOTHOCTHIO UCKITIOYeH OOMEH C BHEIITHEH CpPe/oii, BEIIECTBOM U DHEPTHEH, €€ Ha3bIBAIOT
U3OIUPOBAHHOU.
Ecnu e cucteMa MOXKeT OOMEHHMBATBCS C OKPYIKAIOIICH CPEIOi TOJIBLKO SHEPTUCH, €€ Ha3bIBAIOT 3aKPbIMON.
Crnenmyet MoA4epKHYTH, YTO pealbHBIE CHCTEMBI MOTYT JIMIIH PUOIMKATHCSA K STHM MTOHATHAM, HO HUKOT/Ia
MOJIHOCTBIO ¢ HUMU HE COBIIAIaio0T.
@da30ii HA3BIBAIOT COBOKYITHOCTh BCEX OJHOPOTHBIX MO COCTaBY M (PU3MKO-XMMHUYECKHMM CBOWCTBAM dYacTeil
CHUCTEMBI, OTJEJCHHBIX YEeTKOW M ONpeJelIEHHOW IOBEPXHOCTBHIO pasfena, T.e. HMMEeTCS BO30MOXKHOCTD
M30JISIIIAY JAHHOM (Pa3bl OT OCTAIBHON YaCTH CUCTEMBI.
DOYHKIUU COCTOSIHUS
[Tox BHyTpeHHel 3Hepruei cucreMbl U moapasyMeBaroT ee oOImImii 3amac, 00yCIOBICHHBIA BCEMU BHIAMHU
JBWOKCHUN W B3aWMOJCHCTBUN COCTABISIONINX €€ MOJEKYI, aTOMOB, HOHOB U DIIEMEHTAPHBIX dYacTull. B 3Ty
SHGPFHIO BKJIIHOYACTCA 3Hepr1/1;1 HOCTynaTeHLHOFO, KOJ'Ie6aTeJ'H)HOI‘O nu BpaHIaTeJ'H)HOFO )Z[BI/I)KGHI/IP'I MOJIeKy.H,
aTOMOB, HOHOB, JICKTPOHOB, IIPOTOHOB, HEUTPOHOB U T.I.;
CyMmMy BHYTpEHHEW 3HEpPTHU CHUCTEMBI W TPOM3BEACHUs 00beMa Ha JIaBIEHHE B TEPMOJIWHAMHKE Ha3BIBAIOT
onmanvnueu H:
H=U+pV

OHTalblUA — TEPMOIAMHAMUYECKAs (QYHKIHs, KOTOpas, HOJ00HO TeMIepaType, HaBJICHHIO, O0beMy H
BHYTPEHHEHW SHEPrUM, XapaKTepU3yeT OJHO U3 CBOWCTB CUCTEMBI. AOCOIIOTHOE 3HAYCHWE SHTAIBITHU IS
paccMaTpuBaeMoOl CHCTEMBI OMPEEIUTh HEBOZMOXKHO, M B TEPMOJNHAMUYECKHAX pacueTax (GUrypupyIoT JIUIIb
m3MeHeHus HTanbu AH, mpoucxomsiiee mpy mepexo1e CUCTEMBI M3 OJTHOTO COCTOSHUS B APYTOE.
1 3aK0H TepMOANHAMMKH:
OcHOBaH Ha 3aKOHE COXPaHEHUS SHEPrUU:
1. Ecnu B kakoM-HHOYIb TIpoIecce Mcue3aeT KaKOW-TO BHJ dHEPTHUH, TO BMECTO HETO TMOSIBIIIETCS IPYTrOi BHI
SHEPTUU B CTPOTO SKBUBAJICHTHOM KOJIUYECTBE.
2. Paznmnunbie POpMBI S3HEPTUHU TIEPEXOAST APYT B APYra B CTPOrO SKBUBAJICHTHOM KOJIHYECTBE.
3. B n301MpoBaHHOM CHCTEME 3aI1ac YJHEPTUH CHCTEMBI TOCTOSHHO.
B maTtemaTudeckom Bujie 1-3aKOH TePMOAUHAMUMKHU NMUIIETCSI B TAKOM BH/E:

Q =AU+ A

TepmMoxuMuss — OJWH K3 OCHOBHBIX pa3leioB TepMoauHamuku. OHa HCCIEAYET TEIIoBble 3(PQPEeKThI
XUMHUYCCKUX peaKuHﬁ, TCINIOEMKOCTH CUCTEM U BCIIMYHHBI, CBA3aHHBIC C HUMU.
TepmoxuMudeckne ypaBHeHUsS] — YPABHCHUS XMMHYCCKUX PEAKIIMH, TIIe YKa3aHbl MX TCIUIOBBIC 3PQEKTHI,
Harnpumep:
A+B =C+JI + 20x]Ix
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TennoBoii 3¢gpekT XUMHUECKONH peaKkuil — KOJINYECTBO BBIJACICHHONW WM MOTJIOIIEHHOM TEIJIOTHI B XOJE
peaknud. B TepMonuHaMuke 3a 5Ty BETMUMHY IPUHAMAET U3MEHEHUe SHTAIbNUU cucteMbl (AH, k/[x/Moib).
BTopoii 3ak0H TepMOJMHAMUKH, COTJIACHO KOTOPOMY BCAKUH CaMOIPOU3BOJIBHBIN IPOLECC B U30JIUPOBAHHOU
cucTeMe HJAET C BO3pacTaHHeM SHTponuHu. TakuMm oOpa3zoM, ecinu B pe3ynbraTe npouecca AS>0, mpomecc
TEPMOIMHAMUYECKH BO3MOKEH; eciH ke AS<0, To ero caMonpon3BOJILHOE MPOTEKAHNE HCKITIOUASTCH.
Bbruto menecooOpasHO BBECTH Takyl (DYHKIIHIO COCTOSIHHS, KOTOPas YYHTHIBAET COBMECTHOE BIHSHHE OOOMX
(aktopoB. Takas hyHKIUS MpeaCcTaBIsAeT COO0H Pa3HOCTh

AG=AH-TAS
Ota GyHKIHS COCTOSHUS Ha3bIBaeTCsl CBOOOTHON 3Hepruei I'mo0ca u sBisieTcss Mepoil YCTOWIHBOCTH CHCTEMBI
MIPH MTOCTOSTHHOM JaBIICHUM.

4. UnrocTpaTUBHBINA MaTepHall:

[IpencrasieH B BUAE Mpe3eHTALNU B MyJIbTUMEANA.

5. Jlutepatypa:

Ha ka3axckoM si3bIKe:

OCHOGHAA.

1. K. H. Jaypenbekos, K. M. CepumbetoBa, A. I11. OmipkymoB Xumus : oKy Kypaisl /. - [IIpiMKeHT : Onem
Oacmaxanacel, 2019. - 272 Ger.

2. Xumus : oky kypaisl / K. H. Jloypenoekos, K. M. Cepum6beToBa, A. I11. Omipkyios . - Anmatser : DCIIHA,
2023. - 304 oer.

Jononnumensnasn:
1. ITorikos, B. A. Xanmer xumust [MoTiH] : okynbeik / B. A. ITonkos, C. A. Ily3akos ; Kazak Timine ayn. C. H.
Hinvaramberos; XKayantsr pen. XK. XK. Fymaposa. - ; Peceit Men. xoHe (hapMm. xKoOFaprbl OU1IM OKY-9IiCT.
Oipnecriri yebiaFas. - M. : TDOTAP - Menua, 2014. - 992 6et. 1. ont. auck (CD-ROM).
Ha pycckom si3bike:
OCHOGHAA.
1. T'nunaka H.JL. OGmias xumus. T.1: yue0. mocoOue Juist By30B - Anmartsl : OBepo, 2014
2. TI'muuka H.JI. OGmias xumus. T.2: yue0. mocodue ajis By30B - AnmaThl : OBepo, 2014
3. T'mmuka H.JI. O6mas xumust. T.3: yue6. mocodue ais By30B - AnMartsl : OBepo, 2014
4. T'nunka H.JL O6mas xumust. T.4: yue0. mocodue s By30B. - Anmatsl : OBepo, 2014
O00NOJIHUMENbHAA:
1 . Bepenmnona JL.I'., Heuenypenko E.B. Heopranmdeckas, ¢usmueckas W KOJUIOMAHAsS XUMHSA. —AIIMATHI:
U3JIaTENIBCTBO «IBepoy, 2014.
Ha anrimiickoMm si3bIke
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.
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.
Ilyassova. - Almaty: [s. n.], 2016. - 271 p.
JJIeKTPOHHBIE PecypChI:

1. DOmnexrponnas oudianorexka KOKMA - https://e-lib.skma.edu.kz/genres

2. PecnyOnukaHckas MEXBY30BCKas dJ1eKTpoHHas ouonroreka (PMOB) — http://rmebrk.kz/

3. Ludposas oudbmmorexa «Aknurpress» - https://www.aknurpress.kz/

4. DnexrpoHHas 6nbmuoTeka «dmuurpady - http://www.elib.kz/
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5. DBnwurpad - nopran MyIbTUMEIUHRHBIX y4eOHUKOB https://mbook.kz/ru/index/
6. 9BC IPR SMART https://www.iprbookshop.ru/auth

7. uHpOpPMAIMOHHO-TIPaBOBas cucTeMa «3aHy» - https://zan.kz/ru
8

9

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

6. KonTpoabHbIe BONPOCHI (00PaTHAS CBSI3b):

1. IpeameT u 3amaun HU3KOIIIOUTHON XUMUH.

2. XuMuveckasi TEpMOAMHAMUKA - TEOPETHIECKass OCHOBA H3yUeHHs 0OMEHa BEIIECTB M SHEPTUH.
3. TlonsiTue 00 3HTANBITHH.

4. 3akoH ['ecca.

5. V3meHeHue SHTANBINN IPU PA3TUIHBIX XUMAYECKIX U (PU3UKO- XHMHYECKUX MPOIECCaX.

6. Bropoii 3akoH TepmoanHaMuku. DuTponus. CBoOoaHas sueprus ['uboca.

Jlexnms Ne 2
1. Tema. Xumuveckasi KHHeTHKA M (pepPMEHTATUBHBIH KaTaau3
2. esn: [Ipu penieHUN KOHKPETHBIX 334a4 CTYAECHT AOJDKEH YMETh IPOrHO3UPOBATH 3aKOHBI XUMHUYECKOU
KUHETHKHU, HATIPABJICHUE PEAKLUU U BBIUUCISATh PABHOBECHBIE KOHUCHTPALMH, UCIIOJIb3YS 3aKOH IEUCTBYIOILIUX
Macc.
3. Te3uchl JJeKIMH:

CKOpOCTh XMMHMUYECKUX PEAKLUHUNA HU3MEPSETCS U3MEHEHHWEM KOHLIEHTPAlMU OJHOTO M3 pearupyronmx
BEILECTB 32 €AUHUILYY BpeMEHH, T. €. V=tC/t T1e, 3HaK «+» yKa3bIBa€T Ha U3MEHEHUE KOHLEHTPALUHU IPOAYKTa
peakunu (C>0) a cCHMBOII «-» Ha M3MEHEHHE KOHIICHTPAIMH MCXOJHOTO BENIECTBA, BCTYMAIOIIETO B PEAKIIUIO
(C<0). CkopocTh peaknuyd 3aBUCUT OT TPHUPOABI B3aMMOJICUCTBYIONIMX BEIIECTB, WX KOHIICHTPAIIUU,
TEeMIIEPATyphl U KaTann3aTropa.

3aBUCHMOCTh CKOPOCTU PEAKLUUU OT KOHLEHTPALUU OIPENEISIETCS 3aKOHOM JEHCTBYIOIIMX Macc: npu
NOCMOSIHHOU MeMnepamype CKOPOCHb XUMUYECKOU PeaKyu Npsamo 3A8UCUN 0N NPOU3BE0eHUsl KOHYEHMPayull
83AUMOOEUCIMBYIOUUX BEUeCS.

Hanpumep: 3akoH AeiicTByromumx Macc s peakuuu A + 2B—AB MoxHO 3anucaTh Tak:

v=k[A][B]*

I'ne, k-koHCTaHTa CKOPOCTH pEakIiH, BEITMYUHA KOTOPOW 3aBHCUT OT MPUPOJBI B3aWMOJCHCTBYIOIINX
BEIIECTB, TEMIIEPATYPHI.

Konnentpanuu BemecTB, HaXOMIIMXCS B TBEPAOM COCTOSIHHMM B T'€TEPOTE€HHON peakiny, OOBIYHO HE
U3MEHAIOTCA BO BpEMsl pEakluu, T.6. OHM HE YUYMTHIBAIOTCS B KHHETUYECKOM YPAaBHEHHH IO 3aKOHY
JIEUCTBYIOIIUX Macc.

3aBHCUMOCTb CKOPOCTH peakiuud (JIMOO MOCTOSHHOH CKOPOCTH) OT TeMIepaTyphl ONpeAessieTcs
npasuioMm Bant —T'ogda.

Ipu nosvuwenuu memnepamypst xasxcovie 10°C ckopocms peaxyuu yeenuuusaemca 6 2-4 pasa.
Mamemamuueckoe gvlpadcenue 3aKona:

Ine, vi- t°C 3Hauenue ckopoctu mpu Temmeparype vz — t°+10°C 3HaueHHEe CKOPOCTH IpH TEMIEpAType
t0+100c, TemmepaTypHbiid KO3()(UIMEHT CKOPOCTH PEAKIMK Y, 3HAYEHHE KOTOPOro HaXOAWTCs B npeaenax 2-4,
At — U3MEHeHue TeEMIEPATYPhI

Kaxknas xumudeckas peakius XapaKTepU3yeTCs W3BECTHBIM DHEPreTUYeCKUM Oapbepom, s
MPEOJO0JICHHUS KOTOPOrO, TO €CTh ISl TOTO, YTOOBI CTOJIKHOBEHHS MOJICKYN ObUTH 3()()EKTUBHBIMH, WIIH IS
00pa3oBaHMsT HOBOTO BENIECTBA, HEOOXOAUMO KaKOE-TO H30BITOUHOE KOJIMYECTBO SHEPTHH (IO CPaBHEHHIO CO
CpeIHEH dHEepruel MOJICKYJ IIPH 3aJaHHON TeMIIEpaType), KOTOPOE HA3bIBACTCS IHEPrueii aKTHBALMU.
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C poctoM TeMmepaTypbl KOJIMYECTBO aKTHBHBIX MOJICKYJ yBEJIHMYUBAETCS, & CKOPOCTh PEaKIMU TaKKe
BO3pacTaer.

AppeHuyc TpeIoKWI YpaBHEHHE, CBA3BIBAIONIEe KOHCTAHTY CKOPOCTH XHMHYECKOW pEeakIud C
TEMIIEPaTypOu:

—Ea
k=A-eRT

rze, k-mocTosiHaas CKOPOCTH, A-TIOCTOSIHHOE YHCIIO, Aatoliee 00IIee YHCiIo CTOIKHOBEHUI Monekyn, Ea-
SHEeprus akThBanuu, R-razoBas mocrosiHHAA, T-abcomroTHas TemIeparypa, €-OCHOBaHHE HATYpalbHOTO
sorapudma.

CKOpOCTh peaknuu YCKOpSAETCsl B MPHUCYTCTBHM KaTalau3aTopa, Tak Kak o0pa3yeTcsi HecTaOMIIbHBIHA
MIPOMEXKYTOUHBIA TPOIYKT, & €0 PA3OKEHHE MPUBOIUT K MPOAYKTY peakiuu. B 3TOT MOMEHT aKkTUBHOCTH
peakIuu YMEHBIIAETCS, M MOJEKYIbl, KOTOPBIE CYHTAIOTCS HU3KOAHEPreTHYeCKMMH 0e3 KaTalu3aropa,
MEPEXO/IAT B aKTUBHOE COCTOSIHUE. B pe3ynbraTe KOMTMUECTBO aKTUBHBIX MOJIEKYJ YBEIUYHBACTCS, & CKOPOCTh
pEaKIuu YBEINIUBACTCA.

Kamanuzamopom wnaszvisatom eeujecmeda, KOMOpvle MSHOBEHHO USMEHSION CKOPOCMb peakyuu U 8
pe3yivmame He N00BeP2AOMCa Xumuyeckum uzmenenusm. [IpakTnaeckn Bce OMOXUMHYECKHE PEaKIIUU UMEIOT
KaTaINTHYECKHH XapakTep. B KauecTBe KaTaln3aTOpPOB OMOXMMHUYECKHX PEAKIHUHA B JKUBOM OpraHU3ME
BEICTYHAIOT (pepMeHThI, BEIpa0aThIBaEMbIC KJIETKAMH OpTaHU3Ma.

@epMeHTBI-ITO CIIeNUaIbHBIE OEIKH, BXOAANINE B COCTAB BCEX JKUBBIX OPraHU3MOB. YCKOpSET
XHUMUYECKUE PEaKUUH. IHIUMON0ZUA, PEePMEHMON0ZUA-OMPACTb HAYKU, usyyarowas gepmenmol. OepMeHTHI
SBIISIIOTCS OMOKaTalln3aTopaMu OEJIKOBOM MPHUPOIBI, KOTOPhIE CHUHTE3UPYIOTCS B KIETKaX M Y4YacTBYIOT B
OMOXMMHUYECKUX PEAKIIHIX.

C TOYKH 3peHUsI XUMHUUECKON KHHETHKH BCE XUMHUUECKUE PEAKIIMU MOKHO Pa3JeUTh Ha JIBE TPYIIIIbL:

1) HEeoOpaTUMble XUMHYECKUE PEAKIHN

2) oOpaTuMble XUMHUYECKHE PEaKIIUU

Ji1s HeoOpaTUMBIX XUMHUYECKHX PEaKIUi CKOPOCTh TIPSIMOM peakiuu OOJIbIe, YeM CKOPOCTh OOpaTHON
peaKiuu.

B kadecTBe yciaoBus HEOOpPaTHMOCTH IPOIECCa MOXKHO TIPUBECTH BBITIQJICHNAE OCAJKa, BBIJEIIEHUE ra3a,
HE YYacTBYIOIIETO B TIpoliecce, oOpazoBaHHE IUIOXO AMCCOIMHUPYFOIIEro MPOAyKTa peaknuu. Ilpumeps
HEOOpaTHMBIX PEaKIHi:

KOH+HCI—KCI+H>0
NaHCO3; +HCI—NaCI+CO1 + H20
BaCl; + Na;SOs—BaS0O41+2NaCl

Jiisi oOpaTHUMBIX peakUil XapakTepHO YCIOBHE XUMHUYECKOTO PaBHOBECHS, MPH KOTOPOM CKOPOCTH
MPSIMBIX M OOpaTHBIX PEAKIMil paBHBI, a KOHIICHTPAIIMH BEIIECTB, YYACTBYIOIIMX B PEaKIUH, Aalice He
W3MEHSIOTCS:

Hampumep: mns peakiun aA+bB—cC+dD

D'Iyp-a = Kl [A]a[B]h

Ugepi = K, [CI°[A]”

B cocrosiHun xummnueckoro pasHosecus =1 Dscepi T- ki[A]*[B]® = k«[C][D]¢

'IF'FI-H:

_ [C[D)°
[A]F[B]°

Orcrona:

K

I'ne Kp-noctosiHHast paBHOBECHS.

KoHnuentpanuy, BXOAAIIME B BBIpAXXECHHE KOHCTAHTHl PaBHOBECHS, HA3bIBAIOTCS PABHOBECHBIMHU
KOHIEHTPAIHSIMH.

UYewm Ooubliie KOHCTaHTA paBHOBecHs K, TeM Oosiee «riry0xke» MPOTEKaeT Peakius, T.€. BEIXOJI POITYKTOB
peakuuu Bbimie. KaTtammzaTtop He BAMSAET Ha 3HAYEHHE KOHCTAHTHI PABHOBECHS, MOCKOJBKY OH OJMHAKOBO
CHIDKAeT PeaKkLWH aKTUBALMH MPSIMOM 1 00paTHON peakluil v, CIeA0BaTeIbHO, OANHAKOBO U3MEHSACT CKOPOCTH
MIPSIMOM ¥ 0OPaTHOM peaKIIHiA.
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KaTanuzaTtop TOJBKO YCKOPSET JOCTHXKEHHE pPAaBHOBECHOIO COCTOSIHUS, HO HE BIMSCT Ha
KOJIMYSCTBEHHBIHN BBIXOJ POYKTOB PEaKIIUH.

[Tpy W3MEHEHMH YCIIOBUH peakUuH (TeMIepaTypbl, JaBJICHHS, KOHIEHTPALMUA KaKOro-iubo BelecTBa,
YYacTBYIOILIETO B PEAKIMH) CKOPOCTH MPSIMOW M OOpaTHOM PEeakUyM M3MEHSIOTCS MO-Pa3HOMY, HapylIaeTcs
XHMHYECKOe paBHOBecue. HanpaBiieHne cMeleHus paBHOBecHs 00bsicHsieTcs mpaBuiioM Jle-1llarense.
Hanpumep, NOBBIIICHHE TEMIIEPaTypPhl IPUBOANUT K CMELICHHIO PABHOBECHSI B HAIIPABICHUH PEAKLIMU, KOTOPast
HOIJIOIIAET TEIUIO, TO €CTh MIPOUCXOAUT OXJIaXKICHHE CHCcTeMbl. [[OBBINICHHE TaBICHHS TO3BOJISET PABHOBECHIO
CMeIIaTh MOJIbHBIE YHCIIA BEIISCTB B Ta30BOM COCTOSIHMM B CTOPOHY YMEHBLICHUS, TO €CTh B CTOPOHY
YMEHBILICHUS AaBICHUS, YAAICHUE OHOTO U3 MPOIYKTOB PEaKIUH CMEIaeT PABHOBECHE MPSIMO B CTOPOHY
pEaKIyy, YMEHbLICHHUE OJHOW M3 KOHIICHTPAIUI HCXOJHOTO BEIIECTBA, CMEIICHUE PABHOBECHS B CTOPOHY
00paTHOH peakiun

4. NiocTpaTUBHBIA MaTEepHaJL:
[IpencTaBieH B BU/E MPE3EHTAIIMN B MYJIbTHME/INA.

5. JIluteparypa:
Ha xa3zaxckoM si3bIke:
OCHOGHAA:
1. K. H. laypenbekoB, K. M. CepumberoBa, A. I11. OmipkynioB Xumus : oKy Kypaisl /. - IIIbiIMKeHT : OneM
Oacmaxanacel, 2019. - 272 Ger.
2. Xumus : oky Kypaunsl / K. H. Jloypenbekos, K. M. Cepum6eToBa, A. I11. Omipkyios . - Anmvatsr : DCIIHA,
2023. - 304 oer.
Jononnumensnasn:
1. IToriko, B. A. Xammer xumust [MoTiH] : okynbeik / B. A. [Toniko, C. A. Ily3akos ; Ka3axk Timine ayn. C. H.
Hinvaramberos; XKayantsr pen. XK. XK. Fymaposa. - ; Peceit Men. xoHe (hapMm. xKoOFaprbl OU1IM OKY-9IiCT.
Oipnecriri yebiaFas. - M. : TDOTAP - Menua, 2014. - 992 6et. 1. ont. auck (CD-ROM).
Ha pycckom si3bike:
OCHOGHAA:
1. T'nunaka H.JL. OGmias xumus. T.1: yue0. mocoOue Juist By30B - Anmartsl : OBepo, 2014
2. TI'muuka H.JI. OGmias xumus. T.2: yue0. mocodue ajis By30B - AnmaThl : OBepo, 2014
3. T'mmuka H.JI. O6mas xumust. T.3: yae6. nocoOue ais By30B - AnMartsl : OBepo, 2014
4. T'nunka H.JL O6mas xumust. T.4: yue0. mocodue s By30B. - Anmatsl : OBepo, 2014
O00NOJIHUMENbHAA:
1 . Bepenmnona JL.I'., Heuenypenko E.B. Heopranmdeckas, ¢usmueckas W KOJUIOMAHAsS XUMHSA. —AIIMATHI:
n37aTenbeTBO «OBepoy, 2014.
Ha anrumiickoMm si3bIke
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.
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.
Ilyassova. - Almaty: [s. n.], 2016. - 271 p.
JJIeKTPOHHBIE PecypChI:

1. DOmnexrponnas oudianorexka KOKMA - https://e-lib.skma.edu.kz/genres

2. PecnyOnukaHckas MEXBY30BCKas dJ1eKTpoHHas ouonroreka (PMOB) — http://rmebrk.kz/

3. Ludposas oudbmmorexa «Aknurpress» - https://www.aknurpress.kz/

4. DnexrpoHHas 6nbmuoTeka «dmuurpady - http://www.elib.kz/



https://e-lib.skma.edu.kz/genres
http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
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5. DBnwurpad - nopran MyIbTUMEIUHHBIX ydeOHUKOB https://mbook.kz/ru/index/
6. 9BC IPR SMART https://www.iprbookshop.ru/auth

7. uHpOpPMAIMOHHO-TIPaBOBas cucTeMa «3aHy» - https://zan.kz/ru
8

9

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

6. KouTpo/ibHbIe BONPOoCchI(00paTHAasi CBSI3b):
1. 1. CkopocTh XUMHUECKON pEaKiK U €€ 3aBUCUMOCTh OT Pa3lUIHBIX (PaKTOPOB.
2. 2. 3aKoH JCHUCTBYIOIIUX MacC JIJisi TOMOTEHHBIX H T€TEPOTEHHBIX CUCTEM.
3. 3. DHeprus aktuBanuu. YpaBHeHue Appennyca. [Ipasuno Bant-I'odda.
4. 4. depMeHTATUBHBIN KaTaIM3 M €T0 3HAYCHHUE B )KU3HEIEATEIBHOCTH OPraHu3Ma.
5. 5. OOparumo-HeoOpaTHMbIe peakiuu. KoHCTaHTa XMMUYECKOIO PAaBHOBECHS M €€ 3aBHUCHMOCTH OT
pa3IHYHBIX (PaKTOPOB

Jlexuus Ne 3
1. Tema: BydepHbie cucteMbl. 3HaueHue 0ydepHbIX CHCTEM B OPraHU3Me Ye10BeKa.
2. Heab: CryneHT AOMKEH 3HATH OCHOBHBIC TMOJOXKEHUS TEOPHH SJCKTPOIMTUYECKOW IHCCOIHAIIH.
Heo0Oxomumo 3HaTh 3HaYeHHe OyQepHBIX pACTBOPOB B dKUBOM OpTaHU3ME.
3. Te3ucol Jexknmii

Bygepuvimu cucmemamu naswviearom cucmemvl, 8 xomopwvix pH ne usmensemcs npu o0obasneHuu
HebONbUI020 KOIUYeCm8a CUIbHOU KUCIOMbL U WeTIoYU, d MAaKdce npu pazoasieHuu.

BydepHble cucteMbl BBIIONHAIOT BaXXHYIO (YHKIHUIO B HOAJAEPXKAHUN KUCIOTHO - IIEJIOYHOro OanaHca B
opranusme. KUCIOTHO - IIENOYHOE paBHOBECHE OPTaHM3Ma-3TO YCTOMYMBOCTh BHYTPEHHEH Cpebl OpraHu3Ma,
BO3HHKAOIIAs B Pe3yJibTaTe KOMOMHUPOBAHHOTO BO3ACHCTBHS Oy(epHO# U Ipyrux GpU3HOIOTHUECKUX CUCTEM,
T. €. HSU3MEHHOCTh BOJOPOAHOTO noka3zareis (pH). 3To 0gHO U3 BaKHEHIINX CBOWCTB OpraHu3Ma.

K 4uncity ocHOBHBIX CBOWCTB Oy(epHBIX pPacTBOPOB OTHOCATCS MX OydepHas eMKOCTh U CTaOMIBHOCTH
pH. MoxHO 00BsicHUTE HeU3MeHHOCTh pH 3a cdet OydepHoro Bo3aeicTBus Oy(hepHBIX CUCTEM OpPraHU3Ma.

Bydepnbie pacTBOphI cUMTalOTCA CMECBIO Oy(epHBIX cHucTeM. Pacmeopwvl ¢ OypepHbiM Oelicmeuem
HA3b186aA10MCs OyepHbIMU pacmeopamu.

Bydepnas cucrema-310 conpspkeHHOE cinaboe ocHoBaHue (Hampumep, anerathsiii 0ydhep CHsCOOH u
CH3COONa), koTopoe HaXOUTCsI B paBHOBECUH C U30BITKOM KUCIIOTBI, HITU COTIPSDKEHHOE cllaboe OCHOBAHUE C
HEH, KOTOpOe HAXOAWUTCS B PABHOBECHM C HM30BITKOM KHCJIOTHI (Hampumep, aMmmuaudHblii Oydep NH4ON u
NH.CI).

Takue cmecu coxpaHsioT 3HaueHne pH mpu no6aBiIeHMH M pa30aBIeHHH HEOOJBIIOTO KOJIWYECTBA
CHJIHOM KUCJIOTBI WJIM OCHOBaHHA. Takyto ciocoOHOCTs OypepHBIX CHCTEM Ha3bIBalOT Oy(epHBIM 1elicTBHEM.
PaccmoTtpum Mexanusm OydepHoro neiictBusi Ha mpumepe auneratHoro O0ydepa, CHsCOOH u CH3COONa-
arieratHoro oydepa.

CH3:COOH <~ CH3COO+H"*
CH3COONa «—CH3COO +Na*

[Ipu noGaryieHNH HEOONBIIOrO KOJMYECTBA COJSTHOW KHCIIOTHI B alleTaTHbIA Oy(hepHbI pacTBOp HOHBI
Bozopoza cBs3piBaroTcs ¢ annoHamu CH3COO™ (compsikeHHOE OCHOBaHHE), 00pa3yst MOJEKyNTy KHCIOThl. B
pe3yiabrate pH pacTBOpa He H3MEHSIETCS.

CH:COONa+HCl—-CH3;COOH+NaCl
CH;COO™ + Na'+CI"+H*—CH3COOH+Na'+CI~

[Ipu noGaBnennu k auneratHomy OydepHOMY pacTBOpy HeOoibIIOro Komuuecta menoun (NaOH) OH™
MOHBI CBsi3bIBatOTCS ¢ H', W paBHOBecHMe auCCONMALMKM KHCIOTHI CMENIAETCS B CTOPOHY OOpa3oBaHHMs
COIPSDKEHHOTO ocHoBaHUs. B pesynbrate pH pactBopa He u3mensercs. 3HaueHne pH OydepHoro pacrsopa,
COCTOSIIEr0 U3 KUCIIOTHI ¥ €€ COJIU, BBIUMCIISIOT 10 CIEAYIOLIEMY YPaBHEHUIO!

pH = —]gKﬂ BN ]g{cxa:m-"'lcrx-a.} - pl{lf.b[m i ]g{cxhtﬂl"xcﬂﬁ}
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rae Kn-xoHcTranTa mucconuany KUCIOTh. B cOOTBETCTBUM ¢ 3THM ypaBHEeHUEeM 3HaueHue pH 3aBucut
OT COOTHOIIICHUS KOHIIEHTpanui K1 1 KOMITOHEHTOB pacTBOpA, a HE 3aBHCUT OT pa30aBiieHUs (B ONPEICIICHHOM
naTepBane). pH OydepHOro pacTBOpa, COCTOSINETO W3 CIA0OT0 OCHOBAHHA M €T0 COJIM, BBIYHCISIOT IO
CIIEAYIOIIEMY YPaBHEHHIO:

pH " 14 e pl{ + ]g{c:-:eria-"f[:rya}

Bennunna Oydeproro addexra ompenensercs 0ydepHoil eMKocTbIO. FE20 3HaueHue pasHo MONbHOU
Mmacce IKGUBANEHMA CUTLHOU KUCIOMbL UMY CUTLHO2O OCHOBAHUS, He00Xooumoeo O usmenenus pH In
Oyheprozo pacmeopa Ha eOuHuyYy.

Bydepras eMxocTs 3aBHCHT OT 0OIIell KOHIIEHTpAaNWW KOMIIOHEHTOB Oy(epHOro pacTBopa WIH
COOTHOIICHHSI KOHLIEHTPALIMI U MPUPOJIBI KOMIIOHEHTOB. UeM BbIlIe KOHLEHTPALMH KOMIIOHEHTOB Oy(epHOTro
pacTBOpa, win [kuciota)/[conb]=1, OydepHas eMKOCTh UMeeT HauOOJIbIlee 3HAUYCHHE. YPaBHCHHE pacueTa
Oydepnoit emkxoctu (B):

C
BL- &b
ApH
Jiis pacueta OydepHON eMKOCTU KACIOTHOU OY(EepHOI CUCTEMBI:
o CraonVaon 1000
P=
VeyaAPH
Jig pacueta OydepHON eMKOCTH OCHOBHOU Oy(epHOI CUCTEMBI:
CuyaVug1000
1 =

rne pH pH-uzmenenne pH npu 1oGaBiieHNH H3BECTHBIX 00BEMOB KHCIOTHI WJIH OCHOBAaHUS K 33JJaHHOMY
o0Bsemy OydepHoro pacrteopa (V0). M3 3amaHHON KHUCIOTHI U COMU (OCHOBAaHUS U COJHM) MOXKHO IPUTOTOBHUTH
OydepHbIe pacTBOpbI, pH KOTOPBIX JIEKHUT B ONpEIeICHHOM HHTEpBAJe.

pH= pK,,y + 1 HeMecepH=pK,,+1

O6nacte 3HadeHuit pH, B KoTOpo#l coxpansiercss OydepHbili 3(h¢deKT, Ha3piBaeTCs 30HOW OydepHOro
BO3JICUCTBUSI, KOTOPAs BBIYMCIIAETCS PABCHCTBOM:
pH=pK+1myngapK=—-IgK,, .
4. UnawcTpaTUBHBIN MaTepUaJL: MPUBEJCH B BUJIC MPE3CHTAIMU C UCIOJIB30BAHUEM MYJIBTUMEINA, & TAKKE
HCIIOJIB3YIOTCS BO BPEMsI JICKITUH TA0JIUIIBI
5. Jluteparypa:
Ha ka3zaxckoMm si3bIKe:
OCHOGHAA.
1. K. H. aypenbekon, K. M. Cepumberona, A. I11. OmipkysioB Xumus : oKy Kypajbl /. - [IIbiIMKeHT : OneM
Oacmaxanacel, 2019. - 272 6Ger.
2. Xumus : oky Kypausl / K. H. loypenoekos, K. M. Cepum6beToBa, A. I11. Omipkynos . - Anmatsr : DCIIH,
2023. - 304 oer.

Jononnumensnan:

1. ITonkos, B. A. JKanmbr xumust [MatiH] : okynbIk / B. A. [Tonkos, C. A. Tly3akos ; Kazak timine aya. C. H.
Hinvarambetos; XKayantsl pen. XK. XK. Fymaposa. - ; Peceit mea. sxoHe dhapm. sxoFaprbl 011iM OKY-9iCT.
Oipnecriri yeoiara. - M. : TDOTAP - Menua, 2014. - 992 6et. 1. ont. auck (CD-ROM).

Ha pycckom s3bike:

OCHOGHAA'

1. I'munka H.JL OOmas xumus. T.1: yue6. mocobue amst By30B - Anamartsl : OBepo, 2014

2. D'mmuka H.JI. O6mas xumust. T.2: yue0. mocoOue i By30B - Anmartsl : OBepo, 2014

3. TI'munka H.JI. O6mias xumus. T.3: y4e0. mocoOue 11 By30B - AjMartsl : DBepo, 2014

4. T'munka H.JIL. O0wmas xumus. T.4: y4e0. mocoOue Ui By30B. - AnMmartsl : OBepo, 2014
O0NOIHUMENbHAA:
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1 . Bepennosa JL.I'., Heuenypenko E.B. Heopranmdeckas, ¢usuueckas ¥ KONJIOWAHAS XUMHS. —AJIMaTHL:
M3IaTEIbCTBO «IBEpoy, 2014.
Ha anriuiickom si3bike
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.
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.
Ilyassova. - Almaty: [s. n.], 2016. - 271 p.
JJIeKTPOHHBIE PeCypChl:
1. DOmnekrponnas oudamorexka KOKMA - https://e-lib.skma.edu.kz/genres
2. PecmybnukaHCKast MEKBY30BCKas dJieKTpoHHas 6ubinoreka (PMOB) — http://rmebrk.kz/
3. Tudposas 6udamoreka «Aknurpressy - https://www.aknurpress.kz/
4. DnektpoHHas oubnmoreka «dmurpad» - http://www.elib.kz/
5. DBnwurpad - nopran MyabTUMEIUHRHBIX y4eOHUKOB https://mbook.kz/ru/index/
6. 9BC IPR SMART https://www.iprbookshop.ru/auth
7
8
9

WH(POPMAIMOHHO-TIPaBOBasi cucTeMa «3any - https://zan.kz/ru
. Medline Ultimate EBSCO
. eBook Medical Collection EBSCO
10. Scopus - https://www.scopus.com/

6. KoHTposbHBIE BONIPOCHI:

1. KucnoTHO-0CHOBHBIE Teopuu 110 Apperuycy u bpencremy-Jloypu.

2. Koncranra u crenens qucconuanui. 3akoH pa3dasneHust OcTBaibaa.

3. Boma - cnaOwiii amextpoiut. VOHHOE TpOW3BENEHUWE BOJBI WM IOCTOSHCTBO BOABI. BomopomHbiid
II0Ka3aTellb, €r0 3HaUCHHE B MEULIUHE.

4. 30oHa OydepHOro JIeHCTBHS, €r0 pacyer.

5. Onpenenenne pH 1 OydepHOI eMKOCTH KHCIOTHO-OCHOBHBIX OY(EPHBIX CHCTEM.

6. 3nHaucHue Oy(epHBIX CUCTEM B JKUBOM OpraHH3ME.

Jleknms Neq
1. Tema: Konnounno-nucnepcHas cucrema. CoiictBa qucnepcHbIX cucteM. CTa0WILHOCTD H
KOAryJISIUs KOJJIOMIHBIX PACTBOPOB.
2. leapb: V3yunTh OCHOBHBIE METO/IbI MTOJIYYEHHUS U OYMCTKHU 30JI€H, CTPOSHHE MHLIEIIBI;
AIIEKTPOKUHETHIECKHUE SBIICHUS (AIIEKTPOOpPE3; IMEKTPOOCMOC, TOTEHIIHAI TPOTEKAHUS, TOTEHIIHAI
ocejlaHus); 0COOEHHOCTH ONTHYECKHUX CBOMCTB 30Jiel — a3 dexT THHIAIs; MONEKYIIPHO-KHHETHICCKHE
CBOWCTBA JHUCIIEPCHBIX CUCTEM
3. Te3uchl JeKIMii:

KOHHOI/I}IHLIC CHUCTEMBI OTHOCATCA K JUCHEPCHBIM CHUCTEMAaM — CHUCTEMAaM, I'/i€ OAHO BEIICCTBO B BUJC
YacTUIl Pa3INYHON BEJIMYMHBI paclpelesieHo B ApyroM. ucrepcHble CHCTEMbI Ype3BbIUYailHO MHOTOOOpa3HbI;
MPAaKTUYECKN BCSAKas peajbHas CHCTeMa SBISETCS AWCHEpPCHOM. JlucmepcHele cHCTEMBI KIacCUPHUIUPYIOT
MpEeXJIie BCEro M0 pa3Mepy YacTHUI] TUCTIEPCHOM (ha3bl (MM CTETIEHU TUCTIEPCHOCTH ); KPOME TOTO, UX Pa3JeIISIOT
Ha TPYIIbl, pa3auyaroliuecs IO IPUPOJIE U arperaTHOMY COCTOSIHUIO AMCHEPCHOM (ha3bl U AMCIEPCUOHHOM
CpeIbl.
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http://rmebrk.kz/
https://www.aknurpress.kz/
http://www.elib.kz/
https://mbook.kz/ru/index/
https://zan.kz/ru
https://www.scopus.com/

ONTUSTIK-QAZAQSTAN SOUTH KAZAKHSTAN
MEDISINA MEDICAL
AKADEMIASY ACADEMY
«OHTyCTiK KazakcTaH meanuuHa akapemusicbl» AK AO «KOxHo-KasaxcTaHCKast MEOULUUHCKAST aKkaaeMus»
Kadenpa xuMuaeckux TUCIUIUINH, OMOTOTHH U OHOXIUMHH 46-11
JIeKIIMOHHBIN KOMITJIEKC 1lctp u3 32

Ecnu aucnepcroHHO# cpenoit SBIsIETCS KUIKOCTh, a TUCTIEPCHOM (a3oil — TBepble YacTHIIbI, CUCTEMa
Ha3bIBAETCSI B3BECHIO MM CYCIICH3MEH; ecliu aucnepcHas (asza mpeacTaBisieT coOON KamelbKH KHIKOCTH, TO
CHCTEMY Ha3bIBAIOT dMYJbCcHEl. DMyJIbCHH, B CBOIO OYepeib, IIOAPA3AEIAIOT Ha Ba TUIA: MIPSIMbIE, WK "'Maciio
B BoJe" (Koraa AucnepcHas ¢as3a — HEeloJsIpHas )KUAKOCTh, a AUCHEPCHOHHAS cpela — MOJSpHAas KHUIKOCT) U
oOpatHble, win "Boja B Macie" (KOTOa MOJISIpHAs >KHIKOCTh JHCICprHpoBaHa B HemolisipHoi). Cpenu
JUCIIEPCHBIX CHCTEM BBIIENAIOT TAKOKE NMEHBI (ra3 OUCIEPTUPOBAaH B JKUAKOCTU) U IOPUCTBIE Tena (TBepAas
(haza, B KOTOPOU JUCTICPTHPOBAHEI T'a3 JINOO KUIKOCTH)

[lo cTenenun qUCTIEpCHOCTH BBIIEISAIOT OOBIYHO CIEAYIOMINE KJIACCH! TUCTIEPCHBIX CUCTEM:

['py6oaucIIEpCHBIE CHCTEMBI — CHCTEMBL, Pa3Mep YacTHIl AUCTIEPCHOM (a3bl B KOTOPBIX mpesbimaet 107 M.

Konnouonsie cucmemut — cucteMsl, pazsMep 4acTHIl JUCIIEPCHOM (a3bl B KOTOPHIX cocTapisier 107 — 10° .
KomouaHeie cucTeMbl XapakTepU3yIOTCSl TETEPOreHHOCTHIO, T.. HaJIM4YHeM IOBEpXHOCTEH pasaena a3 u
OuYeHb OOJIBIIMM 3HAYCHUEM YJCIbHON MOBEPXHOCTH AUCIEPCHOHN (azbl. DTO 00YCIOBIMBACT 3HAYUTEIILHBIN
BKJIa/l IOBEPXHOCTHOH (a3l B COCTOSHUE CUCTEMBI M MPUBOAUT K MOSIBICHUIO Y KOJUIOUAHBIX CHCTEM OCOOBIX,
HPUCYLIUX TOJIBKO UM, CBOHUCTB.

KounouaHeie cucTeMbl, B CBOIO OUYepeb, MOAPA3ICISAIOTCS HA IBE TPYIIIBI, PE3KO OTIMYHBIE MO XapakTepy
B3aMMOJCHCTBAN MEXIy YaCTHIIAMU IUCIIEPCHOHN (ha3bl M TUCTIEPCHOHHON cpeabl — THo(oOHbIE KOIUIOUIHEIE
pacTBOpBl (30JIM) W PACTBOPHI BBICOKOMOJEKYJSpHBIX coenuHeHnin (BMC), koTopeie paHee Ha3bIBaAIH
HI/IO(i)I/IHI)HLIMI/I KoJJIonJaMu. K JII/IO(1)06HI>IM KoJu1ongaM OTHOCATCA CUCTEMBI, B KOTOPBIX YaCTHUIIbI ILHCHCpCHOﬁ
(a3l c1abo B3aMMOIEHCTBYIOT C TUCIICPCUOHHOW CPENOd; STH CHUCTEMbI MOTYT OBITh IHOJYYEHBI TOJBKO C
3aTpaTol SHEPTUM U YCTONYMBHI JIUILIB B IPUCYTCTBUH CTA0OMIIN3aTOPOB.

Pacteopei BMC 00pa3yroTcss caMONpOM3BOJBHO OJjlarogapsi CHJIBHOMY B3aMMOJICHCTBUIO YacCTHIL
ucriepcHol (as3bl ¢ JUCTIEPCHOHHOW Cpelod M CIIOCOOHBI COXPaHATh YCTOMYMBOCTH 0€3 CTaOMIN3aTOpPOB.
JImoobupie Komouasl W pactBopel BMC pasnuuaroTcss Takke W CTPYKTYPOH HYaCTHIl, COCTABIISIOIINX
muctiepcHyto  ¢azy. s nmuodoOHBIX  KOJUIOMIOB — €OMHULEH  CTPYKTYPbl  SIBISIETCSI  CJIOXKHBIH
MHOTOKOMITOHEHTHEIH arperat MepeMeHHOr0 COCTaBa — MUIIEIUIA, /Ui pacTBopoB BMC — Makpomosiekyia.

KonsouaHele cuUCTEMBI 1O CTENEHH AMCIEPCHOCTH 3aHUMAIOT MPOMEXYTOYHOE IIOJIOKEHHE MEXIy
WUCTHHHBIMH PacTBOpaMu (MOJIEKYJISIPDHO- MM HMOHHO-JHCIEPCHBIMHM CHCTEMaMH) M I'pyOOIUCTIEPCHBIMHU
cucremMamu. [103TOMyY KOJIJIOWIHBIE PACTBOPBI MOTYT OBITH TIOJTY4EHBI JTHOO MyTeM acCOIalny (KOHICHCAIINH)
MOJIEKYJl ¥ WOHOB HWCTHHHBIX PacTBOPOB, JHOO AalbHEHIIUM pa3apoOIeHHeM YacTHI[ JUCTIEpCHOW (asbl
rpyOOJUCTIEPCHBIX CUCTEM.

MeTOI[BI MOJIYy4YCHUA KOJUIOMJAHBIX PACTBOPOB TAKXKE MOXHO pasgCJuTb Ha [ABE TIPYIIIbL: MCETOIbI
KOHJICHCAIIMU W JWCIIEPTUPOBaHUs (B OTIENBbHYIO TPYIITY BbIIEISAETCS METOM TICNTH3AllMU, KOTOPBIH Oyaer
paccMmoTrpeH mo3mHee). Emne ogHMM HEoOXOIMMBIM ISl TOJMYYCHHS 30JIe YCIOBHEM, IMMOMHMO IOBEICHHUS
pasMepoB 4YacTul A0 KOJUIOMOHBIX, ABJIACTCA HAJIWNYUE B CUCTEME CTa6I/IJ'H/I3aT0p0B — BCHICCTB,
MPEMATCTBYIOIIUX ITPOUECCY CaMOIIPOU3BOJIbHOT'O YKPYITHCHUA KOJUIOMAHBIX YaCTHUII.

Jlucnepcuonnsle mMemoobl OCHOBAHBI Ha Pa3IPOOJICHUU TBEPJBIX Tell JO YaCTHIl KOJUIOMIHOTO pa3Mepa H
00pa30BaHMM TakMM OOpPa30M KOJUIOMIHBIX pacTBOpoB. IIpoliecc aUCHEprHpOBaHUs OCYIIECTBISCTCS
pas3iIMYHBIMHU  METOAAMHU: MCXAHUYCCKUM pasMaJIbiIBAaHUEM BCUIECTBA B T.H. KOJUIOMAHBIX MEJIbHUIAX,
AJIEKTPOIYTOBBIM PACIIBUICHHEM METAIIIOB, APOOJICHHEM BellecTBa IPY MOMOIIHU YIbTPA3BYKa.

Memoowl kKonoencayuu

BemiectBo, Haxomsieecss B MOJICKYJSIPHO-TUCIIEPCHOM COCTOSTHHUH, MOXKHO IIEPEBECTH B KOJUIOMIHOE
COCTOSIHUE TPU 3aMEHE OJHOIO PACTBOPUTENS IPYrUM — T.H. METOJOM 3aMEHbl pacTBopuTessi. B kauectse
mprMepa MOXKHO TIPUBECTU TIOJIYYCHHE 30Ji1 KaHU(OIU, KOTOpas HE pacTBOPSETCS B BOJE, HO XOPOIIO
pacTBOopuMa B 3TaHoue. [Ipy moCTeneHHOM J100aBACHUH CIIMPTOBOIO PAacTBOpa KaHU(OJIU K BOJC MPOUCXOIMT
pe3Koe IMOHMKEHHE PACTBOPUMOCTH KaHU(DOJIM, B pe3yjbTaTe Yero o0Opa3yercss KOJUIOMIHBIA PacTBOP
kaHudon B Bojie. AHAJIOTUYHBIM 00Pa30M MOXKET OBITh ITOJIyYEH THPO30JIb CEPHI.

KOHHOI/IZIHBIe pPacTBOPBI MOXKHO IIOJIy4aThb TAaKXXE W MCTOJOM XUMHUYECKOUN KOHACHCAaIWM, OCHOBAHHOM Ha
IMPOBEACHUHU XUMHNYECCKHUX peaKHHﬁ, COITPOBOXKIAOIINXCA O6pa3OBaHI/IeM HEPACTBOPUMBIX HIIN
MaJopacTBOPUMBIX BelIecTB. [l 3TOM MeTu HCIONB3YIOTCS pPa3lIMYHBIC TUIBI PEaKIMid — Pas3JIoKEHUs,
TUIPOJIN3a, OKHCIUTEIILHO-BOCCTAHOBUTEIbHBIE U T.JI. Tak, KpacHBIHA 30Jb 30JI0Ta IMOTYYa0T BOCCTAHOBICHUEM
HATPUEBOM COJIM 30JI0TOM KUCIOTHI (hOPMaIIbICTUIOM:
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NaAuO; + HCOH + Na.CO3; —> Au + HCOONa + H.0

CTpoeHHe MHUIIEIUTBI JAHHOTO 3011 MOYKHO TIPE/ICTABUTH CIICAYIOIICH CXEMOI:
{[Au]lm- n AuOz " (n-X) Na*}x - xNa*

JImoobHBIE KOMITOWIEI 00MAaNAIOT OYEHb BBICOKOW TOBEPXHOCTHON HHEpPrHeld M SBISIOTCA TIOTOMY
TEPMOAWHAMUYECKH HEYCTOWYMBBIMH; 3TO JEJAET BO3MOXKHBIM CaMOIIPOHM3BOJIBHBIM TPOLECC yMEHBIICHHS
CTeNEHH JUCTIIEPCHOCTU JuciiepcHor (as3bl (T.e. OoObeAMHEHHME dYacTWl] B Oojiee KpYyMHBIC arperarbl) —
Koarymsuio 3oieid. TemM He MeHee 307sM TPHCYHIa CIIOCOOHOCTH COXPAHATH CTENEHb JUCTIEPCHOCTH —
arperaTuBHas yCTOWYHMBOCTb, KOTOpas OOYCIIOBIICHA, BO-TICPBBIX, CHIKEHHEM IOBEPXHOCTHOW HHEPIHU
crcTeMbl Onarofapsi HAIMYHIO Ha MOBEPXHOCTH YaCTHIl AUCTIEPCHON (Pa3bl TBOMHOTO 3JIEKTPUUECKOrO CIIOS U,
BO-BTOPbIX, HAJIWYHUECM KHHCTUYCCKUX HpCHHTCTBI/Iﬁ AJId KoaryJiuuu B BHUAC  OBJICKTPOCTATHYECKOI'O
OTTAJKUBAHMS YACTHUI] AUCTIEPCHON (pa3bl, HIMEIONINX OJTHOMMEHHBIN 3JIEKTPUICCKHUH 3apsil.

CtpoeHue CTPYKTYpHOW eIUHHIBI JTHO(MOOHBIX KOJUIOWIOB — MUUENIbl — MOXET OBITh TOKAa3aHO JIHUIIb
CXEMaTUYECKH, MOCKOJIbKY MUIIEIa HE UMEET ONPENEICHHOr0 cocTaBa. PaccMOTpHM CTpOSHHE KOJUTOMAHOM
MHIIEIUTBI Ha IPUMEpe THAPO30JIs HoANIa cepedpa, oIydaeMoro B3auMOICHCTBHEM pa30aBICHHBIX PaCTBOPOB
HHUTpaTa cepedpa 1 HOIUAa KaJIHs:

AgNO3 + KI —> Agl + KNO3

Kosmtonanas muuemia 3018 noauga cepedbpa oOpasoBaHa MUKPOKPUCTAIIOM MOuIa cepedpa, KOTOpbIil
croco0eH K M30WMpaTeNbHOW aJcoOpOIUU M3 OKpYXKarolleld cpeapl KaTHOHOB AJ+ WM HOAUA-HOHOB. Ecim
peaxius MPOBOAMTCS B M30BITKE HOIMIA KAJIUs, TO KPUCTAILT OyIeT afcopOupoBaTh HOAMI-HOHBI; IPH H30BITKE
HHUTpaTa cepedpa MUKPOKPHUCTAI ajcopoupyet nonsl Ag™. B pesysbrare 3T0ro MUKPOKPHCTAT MPUOOpETaeT
OTPUIIATENBHBIM JHOO TOJOXKUTEIBHBIA 3apsa; HMOHBL, COOOIMIAIOIINE €My OSTOT 3apsa, Ha3bIBAIOTCS
MOTECHIHATONPEACIISIONIMMH, & CaM 3apsHKEHHBIH KPUCTAIUT — SAPOM MHLEIUTBL. 3apsHKEHHOE SAPO MPUTSTHBACT
W3 pacTBOpa UOHBI C MIPOTHUBOIIOJIOKHBIM 3apsiIoM — IPOTHBOMOHEI; HA MIOBEPXHOCTH paszzaena a3 obpasyercs
IBOMHOW 3yeKTpuueckuid cioil. HekoTopas 4acTh NPOTHBOMOHOB aJCOpOHMPYETCs Ha TOBEPXHOCTH sfpa,
oOpa3ysi T.H. aJICOpPOLMOHHBIM CIIOH TPOTHBOMOHOB; SJIPO BMECTE C aJCOpPOMPOBAHHBIMH Ha HEM
MPOTUBOMOHAMHY Ha3bIBAIOT KOJUIOMIHOW YacTHIeH min rpaHynoil. OcTaabHble IPOTUBOMOHBI, YHCIO KOTOPBIX
OTIpeNeNsieTCs, MCXOAs W3 MpaBWiIa BIEKTPOHEHTPAILHOCTH MHUIIEIIIBI, COCTaBISAIOT AUGQY3HBIA  CIIOH
MPOTUBOMOHOB; IIPOTHBOMOHBI a/ICOPOIIMOHHOTO U AU(PPY3HOTO CIIOEB HAXOISATCSA B COCTOSHUN TUHAMHYECKOTO
paBHOBECHS aJICOPOLINU — IECOPOITHH.

CxeMaTHUeCKHM MHUIEIUIa 3051 Hojauaa  cepeOpa, TOIY4YEHHOro B M30BITKE HOIWAA — Kajus
(MOTEHIMAONPE/ICTSAIOIINe HOHBI — aHHOHbI |-, mpoTHBOMOHBI — HWOHBI K') Moxer ObITh H300paxkeHa
CIIeIyOIIHM 00pa3zoM:

{[Agllm - nl~ - (n-X)K*}x - x K*

[Ipu momyuenun 301151 MoguIa cepedpa B M30BITKE HHUTpaTa cepedpa KOJUIOWIHBIC YacTUIBI OyIyT HMETh
MOJIOKHUTENbHBIN 3aps;

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

na koazynayuu 301ei 31eKmMpoIumany yCmaHoe1eH pad IMRUPUUECKUX 3AKOHOMEPHOCME.

1. JIna Havajma KOarymsaUMH 30J11 HEOOXOOMMa HEKOTOpas MUHHMAIbHAs KOHLEHTpAlMsA 3JCKTPOJIHTA,
Ha3bIBa€Mas IOpOromM KoaryJsamnnu vy.

2. Koarynupyromum aelictBueM 00iagaeT TOT U3 MOHOB JIEKTPOJINTA, 3apsia KOTOPOTO MPOTHBOIOIOKEH
3apsily KOJUTOMIHBIX YacTHIL, MPUYEM KOaryJupyrollee IeHCTBUE MOHA TeM CHIIbHEee, YeM OOJIbIle ero 3apsi
(mpaBuo lymneue — Napan wim npaBuiio 3Ha9HOCTH). BeTWYMHBI TOPOTOB KOATyJISALMHU JIBYX3apSAAHBIX HOHOB
IIPUMEPHO Ha IMOPAIAO0K, a TPEX3apAAHbIX — Ha JIBa MOpAAKa MEHBIIEC, YEM JJII OAHO3apAAHbIX MOHOB. HpaBI/IJIO
3HAYHOCTH MMEET MPHUOIMKEHHBIA XapaKTep U CIPaBeIUIMBO TOJBKO JUIS HEOPraHMYECKHX HOHOB; HEKOTOPHIE
OJTHO3apAIHBIE OpraHMYecKWe WOHBI 00JamaloT O0oJiee CHJIBHBIM KOATyJUPYIOIIMM JEHCTBHEM, YeM
JIByX3apsAHbIE HEOPraHMYECKHE MOHBI, YTO O0YCIIOBJICHO MX CHIIBHOM CreU(pUIecKoil aqcopoupyeMocThio.

3. B psgax HeopraHM4eCcKHX HOHOB C OJAMHAKOBBIMU 3apsiAaMM KOAryJHpYIOLIee IEHCTBHE BO3pacTaeT ¢
YMEHBLIEHUEM THIPaTUPYEMOCTH HOHOB; HAIIPUMEpP, B PsAYy OJHO3APSAAHBIX KaTHOHOB IEIOYHBIX METAJIOB
KoaryJaupymolee eiCTBUE BO3pacTaeT OT JIUTHUS K PyOUIUIO:
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y (Li+) >y (Nat) >y (K+) >y (Rb+)

Psiapl, B KOTOpBIE CrpyNIMPOBaHBI 10 BO3PACTAHHIO JTMOO 0 YOBIBAaHHUIO KOATYJIMPYIOLIETO ACHCTBHS HOHBI C
OZIMHAKOBBIM 3apsIJIOM, Ha3bIBAIOT JINOTPOITHBIMU PSIIaMU.

4. B ocagkax, MOJy4aeMbIX MpPH KOATyJSILUHM 30JIeH DIEKTPOTUTaMH, BCEr/Aa NPHCYTCTBYIOT HOHBI,
BBI3BABILNE KOATYJISIHIO.

5. Ilpu Koarymsmuu 30J€l CMECSIMU 3JIEKTPOJMTOB CPAaBHHUTEIHHO PEIKO HAOIOMAeTCs MX HE3aBHCHUMOE
(ammuTHBHOE) AEWCTBHE; OOBIYHO WMEET MECTO B3aMMHOE YCHJICHHE JIN0O OCIa0IeHHe KOarylIHpYOMIEro
JecTBUS (CHHEPTU3M MO0 aHTarOHU3M HOHOB).

B3zaumnasn koazynayus 3onei

Koarynsmus 307151 MOKeT OBITh BBI3BaHA €0 B3aHMO/ICHCTBHEM C IPYTUM 30JIeM, YACTHIIBI KOTOPOTO MMEIOT
MPOTHBOIIONIOKHBIA  3apsin. Tak, cMmelleHHe 301 THIPOKCHIA jKeje3a, YacTUIBI KOTOPOro  HUMEIOT
MOJIOKHUTENBHBIN 3apsijl, C OTPUIIATEIILHO 3apsDKEHHBIM 30JIeM CYJIb(QHIA MBIIIbIKa MPUBOIUT K MX B3aUMHOM
KOATYJISLHH:

{[Fe(OH)3;]m - n FeO*: (n-x)CI"}x* - xCI~ {[As2S3]m - n HS™ (n-x)H"}x™ - xH*

B nanHOM ciydae Koarymsmus 0OyCIOBICHA T€M, YTO KOJUIOMIHBIE YaCTHIIBI OJHOTO BUA SIBISAIOTCS KaK ObI
OYEHb KPYIMHBIMH MHOTO3apSAHBIMH HOHAMH — KOArylIsSHTaAMH JJIs YacTWI[ APYyroro Buaa. B3ammuas
KOaryJisius KOJUTOMIHBIX CUCTEM MOXKET HaOMIOAAThCS W TOTIA, KOT/a YaCTHIBI 30JIel MMEIOT OJHOMMEHHBIH
3apsil; B 9TOM cllydae MPUYHHOM MMOTEPH YCTOWYMBOCTH OJHOTO M3 30JICH SIBISETCS CHJIbHAS CIelU(pUUECKas
aJcopOITs HOHA — CTA0MIIN3aTOpa JAHHOM CHCTEMBI TIOBEPXHOCTHIO KOJUTOUTHBIX YACTHIT JPYTOM CHCTEMBI.

Ouucmka KonniouoHsIx cucmem

Hexotopbie MONEKYISIPHO-KUHETUIECKUE CBOWCTBA KOJUIOWIHBIX CHCTEM HCIIONB3YIOT JUIsI OYHCTKH 30JIeH
OT DJIEKTPOIUTOB W MOJEKYISPHBIX TMpUMecel, KOTOPHIMH ITOJYYECHHBIE 30JIM 4YacTO OBIBAIOT 3arpsi3HEHBI
Haubonee pacnpocTpaHeHHBIME METOJAMH OYHCTKH KOJIJIOUAHBIX CHCTEM SIBIISTFOTCS TUATN3, TEKTPOANATN3 U
yIbTpadWIbTPaIsl, OCHOBAHHBIE Ha CBOMCTBE HEKOTOPHIX MAaTEpPHajOB — T.H. MOJYNPOHHUIIAEMBIX MeMOpaH
(xomtomwsi, mepraMmeHTa, lemiodaHa W T.I.) — MPOIMYCKaTh HMOHBI W MOJIEKYJBl HEOOJBINIUX Pa3MEpOB U
3aJIep’KUBaTh KOJDIOWIHBIE YacTUIIBL. Bee momynpoHuiiaeMbie MeMOpaHbl IPEACTaBISAIOT OO0 MOPHUCTHIE Tena,
Y HENPOHHUIIAeMOCTh HX JJIs KOJUIOMJIHBIX YacTHIl OOYCJIOBJICHa TeM, 4YTO KO3(PQuiMeHT muddy3un s
KOJIJIOW/IHBIX YacTHI] 3HAYUTENLHO (Ha HECKOJIbKO MOPSIKOB) MEHbIE, YeM JIJIsl HOHOB U MOJIEKYJI, UMEIOIINX
HaMHOTO MEHBIIIHE MacCy W pa3Mepshl.

[Ipubop a1 OYMCTKH 30J€H METOJOM JHMalM3a Ha3bIBACTCSA JUATM3aTOPOM; IMPOCTSHIIUN aUain3aTop
npecTaBisieT co0oil cocyl, HWKHEE OTBEPCTHE KOTOPOTO 3aTsHYTO MOJIYHpPOHHIAEMON MeMOpaHoi. 30ib
HAJIMBAIOT B COCYJl M MOMEMIAIOT MOCIEAHUNA B €MKOCTh C JAMCTHILTUPOBAHHOW BOJOW (OOBIYHO NMPOTOYHON);
WOHBI ¥ MOJIEKYJIBI IpuMecei TuGGYHIUPYIOT Yepe3 MeMOpaHy B PaCTBOPHTENb.

/Jluanus3 sBiseTcsi O4eHb MEIJICHHBIM NPOIIECCOM; JUIsl Oosiee OBICTPOI M TIOHOW OYMCTKU 30JIE€H MPUMEHSIFOT
ANEKTPOAUANN3. DIEKTPOANATIN3ATOP COCTOUT U3 TPEX YaCTeil; B CPEIHION YacTh, OT/IEICHHYIO OT ABYX JPYTHX
MOJIyIPOHUIIAEMBIMA ~ MEMOpaHaMH, 32 KOTOPBIMH TIOMENICHBI  DJIEKTPOJIbI, HalWBaeTcs 30ib. [lpm
MOJKJIFOUEHUH K OJIEKTPOJaM Pa3HOCTH IMOTEHIMATIOB KAaTHOHBI COJEPKANIMXCS B 30JI€ 3JICKTPOJHMTOB
G PyHIUPYIOT Yepe3 MeMOpaHy K KaTojay, aHHOHBI — K aHOAy. [IperMyIiecTBO 3JIeKTpoJrain3a 3aKIi0YaeTcs
B BO3MOXXHOCTH YAaJiCHHS JaXKe CIEAOB D3JIEKTPOJUTOB (HEOOXOAMMO IOMHHTH, YTO CTEIIEHh OYHMCTKH
OTPAaHUYMBACTCS YCTOMYMBOCTBIO KOJUIOMIHBIX YACTHIL; yJAJICHUE U3 30715 MOHOB-CTAOMIN3aTOPOB NMPUBEIET K
KOAryJsiInn ).

Eme ogHuM METOAOM OYMCTKH 30JIeH SBIsSeTCS ynbTpadWibTpalys — OTACIICHHE AMCIEPCHON (ha3bl OT
TUCTICPCUOHHOW Cpelbl ImyTeM (HILTPOBAHUS TIOJ JaBICHHEM Yepe3 IONyInpoHHIaeMble MeMOpaHbl. [lpu
yIbTpapUIbTPALIMY KOJLIOUAHBIC YACTHIIBI OCTAIOTCS Ha GUIbTpe (MeMOpaHe).

4. UnaocTpaTUBHBIN MaTepuaJ: IPUBEACH B BUAE MPE3CHTAIMU C UCTIONB30BAHUEM MYJIbTUMEINA, 4 TAKKE
WICIIONIB3YIOTCS BO BPEeMsI JIEKITUH TAOJIHIIBI

5. Jluteparypa:

Ha ka3zaxckoM si3biKe:

OCHOBHAA
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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.
DJIeKTPOHHBIE PeCypChI:
1. DmnexrponHas oudinorexa KOKMA - https://e-lib.skma.edu.kz/genres
2. PecnyOnukaHcKasi MeXBY30BCKas dJieKTpoHHas oubnunoreka (PM3B) — http://rmebrk.kz/
3. Iudposas 6udaroTeKa «AKnUrpress» - https://www.aknurpress.kz/
4. DnektponHas oubimoreka «dmnurpad» - http://www.elib.kz/
5. Dmnurpad - mopTan MyIbTHMEIUHHBIX yueOHUKOB https://mbook.kz/ru/index/
6
7
8
9

9BC IPR SMART https://www.iprbookshop.ru/auth
nH()OPMAIIMOHHO-TIpaBOBas cucTeMa «3any - https://zan.kz/ru

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

6. KoHTpo.ibHBIE BONPOCHI(00pAaTHAN CBSI3b):

[NonsTus: qucniepcHasi cucTema, AucrepcHas (aza, TUCIEPCUOHHAS Cpefa.
Krnaccudukamnus TucnepcHbIX CHCTEM.

CtpoeHne MHUIIEIUIIBI, U3 KaKUX (PparMEHTOB OHA COCTOMT.

Mertoapl OMy4YeHUs U OUUCTKHU KOJJIOUIHBIX PacTBOPOB.

OnTuyeckre CBOMCTBA AUCTIEPCHBIX CUCTEM.

[IpaBuno ITanera-PasHca.

Y CTOMYIMBOCTD TUCTIEPCHBIX CHCTEM (TTOHSTHE). BHIIBI YyCTOMYNBOCTH: KHHETHUYCCKAS
(cemnMeHTaNMOHHAS ), arperaTHBHAS, KOH/ICHCAI[MOHHAS.

NoookrwhE
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8. Koarymsanus. @akTopbl, BIUSIONIME HA TMPOIECC KOAryJISIUN KOJUIOUIHBIX pacTBOpoB. Koarysius
CMECSIMHU 3JICKTPOIUTOB: aIIUTUBHOCTh, CHHEPIU3M, aHTaroHu3M. B3auMHas koaryssusi.

9. BimsHHE dIEKTPOIUTOB HA MPOIECC KOATYIISIINN KOJUTOUIHBIX YacThIl. [Topor KoarymsuH.
IIpasuno Ilyneue-I'apau.

10. Ientuzauus. KoimouaHas 3amiuTa, ee 3HaYeHUe

Jlexuus Ne 5
1. Tema: buonoruukecku BakHbie rerepopyHKIHOHATbHbIE OPraHUYeCKHe COeTMHEHUSI.
2. Heab: ChopmupoBaTh 3HAHUS O CTPOSHUS M CBOWCTB BAXHEWIINX W XMUMHUYECKHX OCHOB CTPYKTYypHOH
OpraHu3aluy OCNKOBBIX MOJIEKYN JJsl AaldbHEeWIIero wu3ydeHus OHONOTHYeCKuX (QYHKIUA OelIKoB Ha
MOJIEKYJISIPHOM YpPOBHE.
3. Te3ucol JeKIUi
OO0mas xapakTepucTHKA

BonbmmHCTBO ~ BemlecTB, y4YacTBYIOIIMX B MeTaboIu3Me,  SIBIAIOTCS  reTepoyHKUMOHAIBHBIMU
COEIMHEHUSIMH.

['erepodyHKIIMOHATIEHBIE KAPOOHOBBIE KUCIIOTHI MPEICTABIISIIOT OO0 MPOM3BOHbIC KAPOOHOBBIX KUCIIOT, B
KOTOPBIX OJIMH WM HECKOJBKO aTOMOB BOJIOPOJA B YIJIIEBOJOPOJHOM pajuKaje 3aMEeHEHbI IPYTMMH aTOMaMHU
WM TPYIIIAMU aTOMOB - TJIOT€HOM, THAPOKCHIIOM, aMUHOTPYIION, KApOOHWIBLHOM IPYIITON.

HaunOonee BakHbIMU TeTepo(yHKIMOHATBHBIMU KapOOHOBBIMU KHUCIOTAMH SIBJSIFOTCS TaJIOTCHKapOOHOBBIE
KHCJIOTHI (TAJIOT€HOBBIE KHCIOTHI), THAPOKCUKAPOOHOBBIE KUCIOTHI (OKCHKHUCIIOTHI), OKCOKapOOHOBBIE KHCIIOTHI
(anmperupl ¥ KETOKUCIIOTHI) 1 aMUHOKapOOHOBBIE KHCIOTHI (AMUHOKUCIIOTHI).

["anorenkapOOHOBBIE KHCIOTHI MPEACTABIAIOT COOOH MPOU3BOAHBIE KaPOOHOBBIX KHCJIOT, B KOTOPBIX OIMH
WM HECKOJIBKO aTOMOB BOJIOPO/Ia B YIJIEBOJIOPOJIHOM pajiuKajie 3aMEHEHbl aTOMAMU TaJIOTeHA.

B 3aBucmMMOCTH OT MpHPOIBI YIIIEBOJAOPOAHOTO pajvKaia rajJoreHKapOOHOBBIE KHCIIOTHI IMOAPA3JeNsioT Ha
anupaTUYecKue, aTUIMKIMYECKHE W apoMaTHdecKue. B 3aBHCHMOCTH OT B3aMMHOIO IIOJIOXKEHHS aToMa
rajoreta 1 KapOOKCHIIbHOM IpyIbl anudarnieckue KUCIOThI ACISATCS Ha -, B-, Y- U 0-ann(paTHIECKHE:

R—ﬁ‘H—nmn R—I’I{H—E‘H:—L‘f}mt H—%‘H—&H:—i'H:—t'f}['}ll
H: Hal

[Ipon3BoaHbIe KAPOOHOBBIX KUCIIOT, COJIEpKAIINe OJHY MIIM HECKOJIBKO TUAPOKCHIIBHBIX TPYII B
YIIEBOJOPOJHOM PaJiMKAaIIE, Ha3bIBAIOTCS OKCHUKUCIOTAMHU.

B 3aBucuMocTH OT TPUPOIBI  YITIEBOAOPOAHBIX PAIAMKAJIOB KiaccHPpUUUpyloT Ha anmudaTrudecKue
OKCHKHCIIOTHI (CIUPTOBBIE KUCIOTHI) W apoOMaTHYeCKHUE OKCHKHUCIOTHI ((EHONOKHCIOTH). AnudaTHuecKue
THIPOKCUKHUCIOTEL JensiTca Ha o-, B-, Y- H O-adudaTudyecKkue TUAPOKCUKUCIOTH H3-3a B3aUMHOTO
pacroioKeHHus KapOOKCUIIBHONW U THAPOKCHUIIBHON TPYIIIL
KapOoxkcunbHas rpyIina B MOJIEKYJIe OKCHKHCIOTBI ONPEEIsieT OCHOBHOCTb, & THAPOKCHIIbHBIE TPYIIIbI BMECTE
C TUAPOKCHUIAMU B KapOOKCHJIBHOM TpyIIe OMUCHIBAIOT aToMapHOCTh. Tak, rimkoneBas kuciora HO-CH»-
COOH sBisieTcss OXHOOCHOBHOW JBYXaTOMHOW KHUCJIOTOMH, sioiouynas kucinora HOOC-CH(OH)-CH,-COOH
SIBJISIETCSI IBYXOCHOBHOM TPEXaTOMHOMN KHCIIOTOM.

{l'H:—{'i][J'II {'Hv-,—lll'H—L'[!llZ'ltl HOOK —{l'l[—i'llz—[ 0 H

(vH 1} OH
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OH
HOOC—CH— CH—COOH HOOC—CH,—C —CH,— COOH

OH OH COOH

COOH

CH=CH— CQOOH
©: 10—’ “—cooH C[:

LA H

AMMHOCIIMPTAMM Ha3bIBAIOT COCAWHEHHS, COJEpXKallie B MOJEKYJIe OJHOBPEMEHHO aMHHO- U
TUIPOKCUTPYIIBL. DTH ABE (QYHKIMOHAIBHBIE IPYIIIBI HEIIPOUHO YACPKUBAIOTCS Yy OJHOTO aToOMa yIiepoaa, B
pe3ysbTaTe Yero NpoOUCXOAUT OTILEIUICHHE aMMHUaKa WK BoAbl. [IpocTelmyM npeacTaBUTeIeM aMUHOCTIHPTOB
SBIISIETCSL 2-aMMHOITAHOJI - COSIMHEHNE, B KOTOPOM 00€ TPYIIBI PACTIONOKEHBI Y COCETHUX aTOMOB yIiIepoaa.
2-AMHMHO3TaHOI (TPUBUAIFHOE HA3BAHUE KOJAMUH)SBISCTCS CTPYKTYPHBIM KOMIIOHEHTOM CIIOYHBIX JIMTIHIOB
- hochaTnaumITaHOTAMIUHOB

UerBepTHUHOE  aMMOHHMEBOE ~ OCHOBaHUE - THIPOKCUA  (2-THAPOKCH-  OTHII)TPUMETHIAMMOHUS
[HOCH,CH,N+(CH3)3]OH- - umeet Gosbliioe 3HaueHWE KaK BHTAMHHOIOMAOOHOE BEIIECTBO, PETYIHUPYIOIIee
KUPOBOI 00MeH. Ero KaTHOH Ha3bIBAIOT XOJIHHOM.

CrnoxH03()MpHBIE NPOU3BOAHBIC XOJMHA BBINOJHIIOT B OPraHU3ME pa3iWdHble OHOJOrHYecKhe (YHKLUH.
3amernieHHbie GochaThl XOMUHA SBISIOTCS CTPYKTYPHOM OCHOBOM (hocdomumunos - GochaTuauixoquHoB -
Ba)KHEHIIIEro CTPOUTENHFHOTO MaTeprasa KJIeTOYHbIX MeMOpaH. CIoXHBIN 2uUp XOIUHA M YKCYCHON KHCIIOTHI -
aLleTHJIXO0JIMH - HanboJjiee pacpOCTPaHEHHBIH OCPEAHUK IPH Mepeaade HEPBHOIO BO30YKACHUS B HEPBHBIX
TKaHsX (HeHpomenuarop). OH oOpa3yercss B OpraHu3Me IpH aleTHWIMPOBAHHU XOJIWHA C TOMOIIBIO
aneTwikopepmenTa A

Baxnas ponbr B OpraHusMe NPUHAUICKUT AMUHOCIHMPTAM, COJIEpXAallMM B KayecTBE CTPYKTYPHOTO
¢parmenTa octatok mupokatexuHa. OHU HOCAT oOIlee Ha3BaHUE Kamexoaamunos. K 9ol rpyrre OTHOCSTCS
Hpe/ICTABUTEIN 00pa3yIOINXCsl B OpraHu3Me buozennvix amunog. K xarexosaMuHaM MpUHAIIeKaT 10(aMUH,
HOPA/APEHAJTUH U aIPEHAHH, BHIIOJHAIOUINE, KAaK M aleTHIXOJIUH, POJb HEHpOMEAHaTOpOB. AIpeHaTUH
YYacTBYET B PEryJISiLUM CEPICUYHON IESTENbHOCTH, NPH (PU3HOJIOTHUYECKUX CTPECCax OH BBIJCNSETCS B KPOBb
(«ropMoH cTpaxay).

HO ED l?H HO E_;Jl-l
o —CI,CH,MNI, HO CIICH; NI, O CHCH,MNEICEH,
Aorpanaian

HORATPEHATHH AT AT

II'mapoxkcuxkapOoOHUIbLHBIE COETMHEHNSI

[unpokcHKapOOHWIBHBEIME ~ HA3bIBAIOT —~ COCIWHEHWsS, COJAEp)KAlIUe B  MOJEKyJe  OJHOBPEMEHHO
THAPOKCHIBHYIO W aNbJIETHIHYI0 (WIM KETOH- HYK) TpyOmbl. B COOTBETCTBMM C O3TUM  Pa3iuvaroT
THAPOKCHAJIBACTHIBI M THAPOKCUKETOHBI. Hanbonee n3BeCTHBIMK MPEACTABUTEIIIMU ITHX KJIACCOB COCIUHCHUM
SIBJISIIOTCS TJIMLIEPUHOBBIA abJCTHI M JIUTHIPOKCHUAICTOH, Urparoiine B Buae (ochaToB OONBIIYIO POJIb B
OMOXMMHUYECKUX MPOIECCaX.
MHOro0CHOBHBIE THAPOKCUKUCIOTHI. PaccMaTpuBaeMble B 3TOM pasjelie si0I04YHast, TMMOHHAs, W30JIMMOHHAS
KHMCJIOTBI, @ TaKXKe IABEIICBOYKCYCHAsl U PACCMOTPEHHBIC paHee siHTapHas U (yMapoBas KHUCIOTHI SBISIFOTCS
YYACTHUKAMU YUKIA MPUKAPOOHOBHIX KUCAOM, HA3IBAEMOT'0 TAKXKE IIMKIIOM JTUMOHHOW KUCIIOTHI, WU IIHKIOM
Kpebca. D10 yHUBepcanmbHBIA ATall OKHUCIUTEIHHOTO KaTaDojM3Ma YIJIEBOJAOB W JPYTHUX COCAUHEHHUU B
MPUCYTCTBUH KUCIOPOJIA.
[Ipoucxopsmue B opranu3Me MPEBPAIICHUS] ITUX KUCIOT SIBJSIOTCS MO CBOEH XMMUYECKOW CYTH PEaKLMSIMU
OKUCIICHUS. WM BOCCTAHOBIEHHS. J[JIs1 KaKIOW M3 STHX KHUCIOT PEaKIUH KaTaau3UPYHOTCS CHEIHMPUUIESCKAMU
(dhepMEeHTaMU ¢ UCIIOIb30BaHHEM KOGEPMEHTOB.
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AIIETOYKCYCHAsl KHCJIOTA - TPEIACTABUTEIh [-OKCOKMCIOT. B CBOOOIHOM COCTOSIHMM NPEACTABISCT
CUPOIIOOOPA3HYIO KUIKOCTh, MEJIJICHHO BBIJCIISIONLYIO TUOKCH] YIIIEPOa.

CHy _CH; _O o
N CH;—C=CH. CHy— C—C—H
| — 3—C= o _— 13— C—C—
OT}.'“C” AL I: on S h

Kak MNPOAYKT OKHCJICHUA 3-FI/II[pOKCI/IMaCJ'I$IHOI71 KHUCJIIOTBI HapsAaay € OpOoAYKTaMu €¢ npeBpameHHﬁ
HAKaIInBac€TCs B OPraHU3MeE OOJBHBIX CaxapHbIM ,I[I/Ia6eTOM (TaK Ha3bIBACMBIC allCTOHOBBIC, WJIN KCTOHOBBIC
TCia.

ATITETOHOBRIE TETA

'R (0] ] 9

1
CHy—CH-CH,000H ——* CHy—C-CH,C00H 5 CH;-C~CH;
3—!'“,,"1“.":.1.';}',“&:.““ HAH KHCIITA HIETY .}".K,CF'L‘-HH.H KHCIIL TR HIETOH

4. UnaocTpaTUBHBII MaTepuaJ: MPUBEICH B BUIE MPE3CHTAIMHU C MCIOJIL30BAHUEM MYJIBTUMEINA, a TAKKE
UCIIONB3YIOTCS BO BPEMSI JICKIIUN TaOJIHIIBI

5. Jluteparypa:

Ha ka3axckoM si3bIKe:

OCHOGHAA.

1. K. H.[dsypen6ekos, K. M.Cepimberona, A.Ill. OmipkynoB Xumus : oKy Kypaisl/. - IsiMkeHT: Onem
Oacnaxanacel, 2019. - 272 Oer.

2. Xumus: oky kypaisl / K. H. Jlaypenoekos, K. M. Cepimberona, A. 111. OMipkyios . - Anmarer: 9CIIU, 2023.
- 304 OGer.

3. Opranukansik xumus. T. 1: oky / K.H. JloypenGekoB. - Anmatsl: xaHa Kitan, 2022. - 320 6er. c. (ludp
547/ 22-174053)

4. Opranukansik xumus. T. 2: oky / K.H. JloypenOekoB. - Anmartsl: skaHa kitarn, 2022. - 388 6et. ¢. (LLudp
547/1122-897971)
JHononnumensnasn:

1. TrokaBkuna H. A., Baykos 0. U., 3ypa6su C. E., kazak TiniHe ayaapraH x/e xayantsl peaakropiapst C. T.
CetitemberoB. buoopranukansik xumus: oKy / - M: TEOTAP — Menaua, 2014. - 400 6.

2. INarcaes ©. K. Xumus noni 6oiibiHIma Tectisiepi. 1-6emim. befloprannkanbik, GU3KOIOUATHIK XMMHUS TIOHI
OoiibrHIIa Tectiiepi. [[-OnmiM. Bruoopranukaisik XuMust moH OoMbIHIIA TecThiep: Tectuiiep. - LsiMkenT: b. k.,
2010.

Ha pycckom si3bike:

OCHOBHAA:

1. Bypa6su, C. 3. Oprannueckas xumus [Texer] : yue6. s mea.sy3os/ C. 3. 3ypadsH, A. I1. Jlyusus ; nox

pen. H. A. TiokaBkunoit. - M. : TOOTAP - Meaua, 2013. - 384 c. : un

2. 3ypabsu C.D. Oprannyeckas xumus . Yueouuk. M: TEOTAP-Menua, 2014

O00NONHUMENbHAA:

1. Tlatcaes, A. K. "®yHkunonanbHble Ipon3BoAHbIe yriieBogopoaos” [Tekct] : yue6. mocodue / A. K.

[TaTcaes ; M-Bo 3apaBooxpanenus PK. - Anmarsl : OBepo, 2014. - 404 ¢

Ha anriuiickoM si3bIke

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.

DJIeKTPOHHbIE pecypchl:

1. Dnexrponnas 6ubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres
2. PecmybnukaHcKas MEXKBY30BCKas diieKTpoHHas 6ubimnoreka (PMOB) — http://rmebrk.kz/
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Hudposas 6ubmmorexa «AKnurpress» - https://www.aknurpress.kz/
DnekTpoHHas oudanoreka «dmurpady» - http://www.elib.kz/

3

4

5. DBnwurpad - nopran MyIbTUMEIUHHBIX yueOHUKOB https://mbook.kz/ru/index/
6. 9BC IPR SMART https://www.iprbookshop.ru/auth
7
8
9

HHPOPMAITMOHHO-TIPaBoOBas cucTeMa «3amy - https://zan.kz/ru
Medline Ultimate EBSCO
eBook Medical Collection EBSCO
10. Scopus - https://www.scopus.com/

6. KonTposibHbIE BONIPOCHI:

1. HanumunTe cxeMbl peakiuii cojaeo0pa3oBaHus JICHIMHA, 30JICHIIMHA, TIM3UHA, TPCOHUHA, BAJIMHA,
acraparuHOBOM KUCIIOTHI C pa30aBIeHHBIM PaCTBOPOM CEPHOM KHCIOTHI M € pa30aBIeHHBIM PACTBOPOM LIETIOUH.
2. Hammmwure peakuuy AeKapOOKCUIMPOBAaHUSI M JAE€3aMUHUPOBAHUS JIM3UMHA, THPO3MHA, TpUNTO(aHa,
TUCTUIUHA, TTyTaMUHOBON KHCIIOTHI.

3. Onpenenure N-KOHLEBYIO aMUHOKUCIOTY B nentuaax Jleh-Ana-®en, Cep-I'nmu-Tpe, I'mu- Ana-Met
METOJIOM JETpafalliyl o DAMaHy.

Jlexuus Ne 6

1. Tema: AMunokucaotsl. IlenTuabl, oeakn.
2. Heas: ChopMupoBaTh 3HaHUS O CTPOCHUS U CBOWCTB BaXKHEUIINX (-AMHUHOKHCIIOT M XUMHUYECKHX OCHOB
CTPYKTYPHOH OpraHu3alMy OETKOBBIX MOJIEKYJ IS JajbHEHUIIEro H3yuyeHHus OMOJIOrnYecKux (yHKLUI OenKoB
Ha MOJIEKYJISIPHOM YpOBHE. M3y4uTh CTpOEHUE U XMMHYECKUE CBOMCTBA 0—aMHHOKHCIIOT, IENTUIOB.
3. Te3ucol JeKIUii
OO0mas xapakTepucTHKA

Amunoxkucnomamu — Ha3bIBAIOTCA KapOOHOBBIE KHCIOTBHI, COJEpXKAlIME€ B CBOEM COCTaBE
aMUHOTPYTIITY.
KapOoxcunbHble Tpynmbsl  KIAaCCHUIMPYIOT aMHUHOKHCIOTHI Kak aludaTrhieckue | apoMaTH4ecKue B
3aBHCHMMOCTH OT NPHPOJBI CBA3aHHOI'O YIJIEBOAOpoJa. AnudaruuecKkue aMuHBI AeNsATca Ha o-, B-, Y- U O-
AMHHOKHCIIOTHl B 3aBUCHMOCTH OT PAaCHOJIOKEHHsT aMUHOTPYIIBl M KapOOKCHIBHOH rpynmbl. Haumbomee
Ba)KHBIMH OBLITN 0-aMUHOKHCIIOTBI, BXOJISIIIIUE B COCTAB OeJKa.

AMUHOKHUCIIOTHI cojepxar 16% a30Ta, KOTOPBIM SBISIETCA OCHOBHBIM XHUMHYECKHM COCIUHEHHEM,

COCTOSIIIUM M3 YIJIEBOAOB M KHPOB, KOTOPbIE B IPOTHBHOM CIIydac SBISIOTCS BTOPUYHBIMHU 3JIEMEHTaMU
nuTaHus. BaKHOCTH aMUHOKMCIIOT B OpraHu3Me OmnpeessieTcsi O0JBIION poibio OSKOB BO BCEX KHU3HEHHBIX
nporeccax. OT camMoro KpyrmHOTO >KMBOTHOTO JI0 CAMOT'O MaJeHBKOTO MHUKpPOOHOTO OpPraHU3MBI COCTOAT W3
OenkoB. B oprannsme yenoBeka u3 0eNKOB HOPMHUPYIOTCS MBILILIBI, CyXOKHIIUS, BCE OpPraHbl U BOJOCHI, HOI'TH;
O€NKU BXOJST B COCTAB XKHUAKOCTEH U KocTel. DepMEHTHI U TOPMOHBI, KOTOPHIE YCKOPSIOT H PETYJIUPYIOT BCe
MIPOILIECCHI B OPTaHM3ME, TAKXKE SIBISIIOTCS OEIKaMH.
Huskoe cogepkanue Oenka B OpraHu3Me NPHBOAMT K HApYyLICHHWIO BOIHOTO OanaHca, YTO NPUBOIUT K
BO3HUKHOBEHHIO Omyxojeld. Kaxaplii OeloKk B opraHu3Me YHUKAJIEH M JKUBET JJIs 0coObIX mesedd. benku He
B3anMo3amMeHsieMbl. OHU CHHTE3WPYIOTCS B OpraHU3Me M3 aMHHOKHCIIOT, KOTOpBIE 00pa3yroTcsl MpH pachaje
OenkoB B mpoAykrax nuTaHus. OtTcioga Mbl TOHMMaeM, YTO HE caMu O€lKH, a MMEHHO aMHHOKHCIIOTHI
SBIISIIOTCS. LIEHHBIM 3JIEMEHTOM B MUTaHUHU.IIOMHMO TOTO, 9TO AMHUHOKHCIIOTHI BBI3BIBAIOT OCNKH, BXOJSIINE B
COCTaB M OpraHbl YeJOBEYECKOTO OpraHn3Ma, HEKOTOpble W3 HHUX WIPaloT pPOJNb HEWMMeTHaTopoB
(meiirporpancMuTTepOB). HelipoMenuatopoB, 4To OJUH JaeT APYrodl MMIYJbC, KOTOPBIA HANpaBUT HEPBHOMN
KJIETKaChlHAaH XMMHYECKHe BellecTBa. M3 3Toro ciegyer, YTo HEKOTOPHIE aMHUHOKUCIIOTH HEOOXOIWUMBI IS
HOPMAaJILHOTO (PYHKIIMOHUPOBAHUS TOJOBHOTO MO3ra. AMHHOKHCIIOTHl BIHSIOT HAa TO, KaK BUTAMUHBI H
MUHEpaITbl IPABUJILHO BBITTOIHSIOT CBOIO (DYHKIIHIO.

BeJIKn-BBICOKOMOJIEKYIISIPHBIE MPHUPOJIHBIE MOJIMMEPBI, COCTOALINE W3 (-AMHHOKHCIOTHOTO OCTAaTKa,
CoenuHEeHHBIX MENTUAHBIMU (AMUIHBIMU) CBS3SIMU.

benku sBISIOTCS KOMIIOHEHTaMH KJIETOK M TKaHEH BcexX >KUBBIX opraHu3MoB. K OeixoBbIM BeliecTBam
OTHOCATCST ()epMEHTHI, HEKOTOpPBIE TOPMOHBI U Ap. Hapsimy ¢ HyKJICHHOBBIMH KHCIIOTaMH OCIIKH SBISIOTCS
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CJIO’)KHBIMHU OHOTIOJIMMEPaMH, CO3AaHHBIMH CHIION MpupoAbl. MoJekynapHas macca 6enkoB konebnetrcs ot 5000
710 HECKOJIBKUX MUJIJTHOHOB.
benxu ¢ nuskoti monexynapnoii maccoul Ha3vleamcs NERMUOaMu.
FBenku - BMC (monuaMuipl), HOCTPOSHHBIE U3 0-aMHUHOKHUCIIOT.
Benxu BXomsaT B cocTaB KJIETOK M TKaHeW BceX JKUBBIX opranm3MoB. K Oenxam mo0aBistoT (epMEeHTEHI,
HEKOTOpBIE TOPMOHBI U T.J. IpUMeHseTcs. Hapsny ¢ HykI€eMHOBBIMH KHCIIOTaMH OEIKH MPEICTABIISTIOT COOOM
CJIOXHBIE OWOTOJIMMEpPHI, CO3MaHHBIE TPUPOAOH. MonekymspHas macca OenkoB konebmercst or 5000 mo
HECKOJIBKMX MWUIMOHOB. BeNKkn ¢ HHM3KOW MOJIEKYJAPHOW MAaccoil HasblBalOTCAd mnenTugamu. MoHOMepHOU
eAMHULIEH OCIKOB U TIENTH/IOB SIBIISTIOTCS (.-aMUHOKHUCIIOTHI.
Benku gacto comepkaT OKOJIO 25 pa3NHYIHBIX 0-aMHHOKHUCIOT ¢ obmel dhopmymnoit RCH(NH2)COOH, kaxmas
OeJsikoBasi MOJICKyJ1a COACPKUT 0KoJI0 20 BUIOB.
Jlnst 0003HAUEHHS 0-aMHUHOKHUCIIOT YaCTO MCIOJNB3yeTcs TpUBHANIbHOE Ha3zBaHue: rmimH-Gly, amanun-Ala,
BanuH-Val u np. CrucreMaTHyecKoro HANMEHOBAaHUS IPUPOIHBIX 0-aMHHOKHCIIOT MPAKTUIECKH HE CYIIIECTBYET.
B 3aBucuMoCTH OT KONMHMYeCTBa aMHUHO- M KapOOKCWJIBHBIX TPYII B MOJEKYJE 0-aMHHOKHCIOTHI OBIBAfOT
MOHOaMHUHMOHOYTJICPOAHBIMU (TJIMUMH, ajlaHWH, BajJWH M Jp.), MOHOaMHUHOKapOOHOBHIMH  (acmaparuvH,
TIIyTAMUHOBBIE KACIOTHI M KX aMHJIBI) M THAMHHMOHOKapOOHATHRIMHU (OPHUTHUH, JTH3UH, ApTUHUH, THCTUIVH).
BonpmMHCTBO 0-aMHHOKHCIIOT 00Opa3yroTcsi B opraHn3Me (OOMEHHBIE aMHHOKHCIOTBI), HO HEKOTOPHIE O.-
AMHHOKHCIIOTBl HE CHHTE3UPYIOTCS B OpPTaHU3MeE 4eloBeKa (HEOOMEHHBIC aMUHOKHCIOTHI). AMHUHOKHCIIOTHI
OOBIYHO YCBaMBAIOTCS OPraHU3MOM Uepe3 OCIKH.
4. UnmocTpaTUBHBII MaTepuas: IPUBEACH B BUJIE IPE3CHTAINN C NCIIONB30BAaHHEM MYJIbTHMEINA, a TAKKE
HCTIONB3YIOTCS BO BPEMsI JICKIIUU TaOIUIIBI
5. JIuteparypa:
Ha ka3axckoM si3blIKe:
OCHOGHAA'
1. K. H./loypenoekos, K. M.CepimbOerora, A.Ill. OmipkynoB Xumus : oKy Kypaisl/. - [LIeIMkeHT: OnieMm
Oacnaxanacel, 2019. - 272 Oer.
2. Xumus: oky kypaisl / K. H. loypenGekos, K. M. CepimberoBa, A. I1I. Omipkyios . - Anmarsr: OCIIH, 2023.
- 304 Ger.
3. Opranukansik xumust. T. 1: oky / K.H. Jloypen0OekoB. - Anmartsr: sxaHa kitar, 2022. - 320 6et. c. (udp
547/]1 22-174053)
4. Opranukansik xumus. T. 2: oky / K.H. JloypenOekoB. - Anmartsl: skaHa Kitan, 2022. - 388 6eT. ¢. (LLudp
547/]122-897971)
MMonoanumenvnasn:
1. TrokaBkuna H. A., baykos 1O. 1., 3ypabsn C. E., kazak Tinine aynapras /e xayantsl pegakropnapsl C. T.
CeiitemOeroB. bruooprannkansik xumust: oKy / - M: TEOTAP — Menaua, 2014. - 400 6.
2. [Marcaer ©. K. Xumus noni 00bIHIIA TecTinepi. 1-0emim. beliopranukanbik, GU3KOIITOUATHIK XUMHUS TI9HI
OoiibrHma Tectiniepi. [I-oumum. buoopranukanslk XuMus 1moH OoibIHIIA TecThiep: Tectuiiep. - LsiMkenT: b. k.,
2010.
Ha pycckom s3bike:
OCHOGHAA'
1. 3ypabsn, C. 3. Oprannueckas xumus [Tekcr] : yue0. s mea.sy3os/ C. 3. 3ypabsn, A. I1. Jlyusus ; nox
pexn. H. A. TiokaBkuno#. - M. : I'DOTAP - Meaua, 2013. - 384 c. : un
2. 3ypabsu C.3. Opranndeckas xumus . YueoHuk. M: TEOTAP-Menua, 2014
00NnOIHUmMENbHAA:
1. Ilarcaes, A. K. "®yHKIIMOHAIBHBIE IPOU3BOIHBIE YTIIEBO10poa0B" [TekcT] : yued. mocodue / A. K.
[TaTtcaeB ; M-Bo 3apaBooxpanenns PK. - Anmarsl : OBepo, 2014. - 404 ¢
Ha anrnuiickom si3bike
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.
DJIEeKTPOHHBIE PeCypChI:
1. Onexrponnas 6ubnmnorexka FOKMA - https://e-lib.skma.edu.kz/genres
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2. PecniyOnmnkancKkas MEXBY30BCKast JIeKTpoHHas oubiaunoreka (PMDB) — http://rmebrk.kz/
3.Iudposas oudamoreka «Aknurpress» - https://www.aknurpress.kz/
4.DnextpoHHas oubnmnoreka «dmurpad» - http://www.elib.kz/
5.3mnurpad - mopran MynbTUMeAURHBIX yaeouukos https://mbook.kz/ru/index/
6.9BC IPR SMART https://www.iprbookshop.ru/auth
7. uH(pOopMaIIMOHHO-TIpaBOBas cuctemMa «3aHy - https://zan.kz/ru
8. Medline Ultimate EBSCO
9.eBook Medical Collection EBSCO
10. Scopus - https://www.scopus.com/

6. KoHTposibHbIE BONIPOCHI:

1 Crpoenue 0-aMHHOKHCIOT.

2. CBolicTBa 0.-aMUHOKHCIIOT.

3. banaHc MPOTOHUPOBAHUS U JETPOTOHUPOBAHUS.

4. [lenTunel.

5. 3HaueHre aMUHOKHCIIOT U O€JIKOB B )KUBOM OpPTaHU3ME.

Jlexuus Ne 7
1. Tema: YriieBoabl 4 X 0HMOJIOTHYECKOE 3HAYCHHE.
2. lenb: U3y4nuTh CTPOCHUE YTJIEBOAOB, MX XUMUYECKHE CBOICTBA 1 3HAUCHUE.
3. Te3ucol JIeKIMii
Monocaxapuabl
MoHocaxapuabl (MOHOcCaxapubl) — MOJUTHAPOKCUIIbHBIE COCIMHEHMs] C QJIbJETUAHBIMU U
KETOHOBBIMU I'PYTIIIaMHU.
MoHocaxapuabl O4Y€Hb PEIKO BCTPEYAIOTCS B MPHUPOJE, 32 MCKIIOYEHUEM IIIIOKO3bl U (PpykTO3bl. B
OCHOBHOM OHH COJIEpP>KaTCs B OJMIO- U MOJHcaxapujax, IUKO3uaax, IIMKOIUNUAAX, HYKIeo3uaax u
IPYTHUX BBICOKOMOJIEKYJIIPHBIX COCTUHEHMSIX.
Mounocaxapuabl KJIacCUPUIUPYIOT MO JIBYM HpH3HAKaM — B 3aBHCHUMOCTH OT MPHUPOJAbI OKCOTONA
(anmperu UM KeTOH) U AJIMHBI YTII€BOJOPOJHOM LIETH.
Mounocaxapuabl KJIacCUPUUUPYIOT Ha albJ03HbIE M KETO3HbIE H3-3a HAJIWYUS B CTPYKTYpe
aJIBJIETUIHBIX WM KETOHOBBIX rpymnm. [lo uumcily atoMoB yriiepoja B MOJIEKYJE MOHOCAXapuibl
kiaccupuuupytoT Ha Tpuosbl (C3), Terposbl (C4), mento3sl (CS5), rexcossl (C6) u napyrue.
MoHocaxapuabl ¢ 0Oojee 4YeM IIECThbI0 aTOMaMM YIJIEpOAa Ha3blBAIOTCS BBICIIMMM CaxapaMu.
BonbIIMHCTBO  MPUPOAHBIX ~ MOHOCAXapHIOB  IPEACTABIAIOT  COOOM NEHTO3Yy U I'eKCO3bI.
Knaccugukanuss oOBIYHO yUMTBIBACT cpa3dy JBa IpH3HaKa KiacCUUKAMKU (a1bJIONEHTO3Y,
aJIbJIOTE€KCO3Y, KETOIIEHTO3Y, KETOTE€KCO3Y).
Mosiekynbl MOHOCAaXapUJ0B COJEPKAT HECKOJIBKO aCUMMETPHYHBIX aTOMOB YIJIEpOJia, O3TOMY OHU
BCTPEYAIOTCS B BHUJAE HECKOJBKHMX IPOCTPAHCTBEHHBIX MH30MEPOB. AIBJONEHTO3a HMEET TpU
aCUMMETPUYHBIX aToMa yriaepoia, T.e. OJHOM U TOH XKe CTPYKType COOTBETCTBYIOT BOCEMb
cTepeonzoMepoB (2%), anmbiorekco3a HMeeT YeThipe ACHMMETPUYHBIX aTOMA YIIIEPO/a, TOITOMY MOKET
661 B BHzie 16 cTepeonsomepos (24) (N = 2", riie p — KOTMIeCTBO ACUMMETPUYHEIE ATOMBI YTIIEPO/IA).
Hcnonp3yeT npoekunoHHble hopmyisl uiiepa ajisi npeicTaBlIeHUs CTEPEOM30MEPOB Ha IIIOCKOCTH.
N3omepsl MOHOCaxapuioB aensaT Ha D- u L-crepeoxumudeckue psabl, K1acc KOTOPBIX OMpeesieTcs
KOH(Urypanue aciMMETPUYECKOr0 aToMa Yriepoja, MaKCUMaJIbHO YAAJ€HHOrO OT KapOOHMIIbHOMN
rpynnsl (C-4 gt meHTto3, C-5 mna rekco3). Eciu koHurypamus 3TOro XHpajlbHOTO LIEHTpa
COOTBETCTBYET KOH(UTypauuu D-riMiuepuHoOBOro anbpAerujia, TO OH MPUHAAISKUT K D-psamny
MOHOCaXapuoB, a €CiId OH COOTBETCTBYeT KoH(purypamuu L-TaunepuHoBOro ajibAerujia, OH
MPUHAUIEKUT K L-psaay MoHOCaxapuioB. :
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H 0 H O
N .,
L'/ L.é-”
H—|—on HO——H
CH,OH CH,OH
R\ A5 '\CH,OH 'CH,OH
'C NG ||\ -&"{') .
H-— ol C=0 o ‘C=0
HO——H HO——H H——OH HO =
H-4—o0H H——0OH HO——H H—
H—— oH H—1+—OH HO——H HO—
CH,OH CH,OH CH,OH CH,OH

I-pAKoEa O-HpyRTeEr L-apabeiosa Lo

Takum oOpa3om, BoceMb U3 16 CTEPEOM30OMEPOB AIBIOTEKCO3bI OTHOCATCS K D-psiiy, OCTalbHBIC
BoceMb — Kk L-psany. IlpeacraButenun D-psna sBisitoTCS ONTHYECKMMH aHTHIoAaMu L-psna, T.e.
aJIbJIOTE€KCO3a IMPEJCTABISIET CO0OW mapy M3 BOCBMH SHAaHTHOMEpOB. D-Tiroko3a u L-Tiarokosa
SBJISIIOTCS] SHAHTHOMEPAMH.

H O H O
“\(:Jf \{__/}"
H—— OH HO——H
HO—H H—1T—0OH
H———0OH HO—]—H
H— OH HO—H

CH,OH CH,OH

D-rosokoaa { - rsoKnaa

BonpmMHCTBO IPUPOAHBIX MOHOCAXAPUAOB OTHOCATCS K D-cepun.
Baknple mpecTaBuTENN MPUPOAHBIX MOHOCAXAPUIOB:

H\ .//O H\ .//() H\ ‘//()
™ C C
H—— OH H——OH H—— OH
H—1—OH HO——H HO——H
H~——OH H—4—OH HO—4+—H
CH,OH CH,OH CH,OH
D-pwlosa D-xcwwroan L-apabunoaa
H O O H O
Ne? Ne? Ne? CH,OH
HO——H H——OH H—1—OH C=0
HO——H HO——H HO—T—H RO—i—<
H—1—OH H——OH HO—+—H H—— OH
H——OH H——OH H——OH H—— OH
CH,OH CH,OH CH,OH CH,OH
D-vanmoxs D-r AxROxR Dornaaxtoss D-ggrxross
I[ncaxapnzlbl - 9TO TaKHUC CJIOXKHBIC cCaxapa, KaxJdasd MOJICKYJIa KOTOPbIX, IPU THUAPOJIHU3C

pacragaercsi Ha JBe MOJIEKYIIbl MOHOCaXaph/a.
K HeBoccTaHaBIMBAaIOLIMM JUcaxapuiaM OTHOCHUTCS — MallbTO3a, JaKTo3a ueioonosa. OHH
00JTalaf0T BOCCTAHABIMBAIOIIMMU CBOHCTBAMU M OOHApPYKMBAIOT SIBIICHHE MYTapOTalliU, TaK KaK B
HUX BCJICJICTBUE OKCO — IIMKJIO TAYyTOMEPUU BO3MOXKEH B3aMMHBIN MEPEX0/l OTKPHITON U MUKIUYECKON
(hopM OTHOTO M3 MOHOCAXapHIOB.
ManbTo3a Uau cosoaAKoBeIi caxap (« - JI — mmrokonupano3un — 1,4 - o - ]| — rokonupaHosa).
C,H,,0, +H,0 - 2CH,,0;

MaJIbTO3a T'JIIOKO3a
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MaJibT032 — OCHOBHOM HPOJYKT pacIlEIUICHUsl Kpaxmia Hoj AedcTBueM (pepMmeHTa [ - amiashl,
BBIJICJISIEMOTO CIIFOHHOM >kene30i. Mimeet B 3 paza MeHee cllajIkuil BKYC, 4EM caxapo3sa.

B MasibTO3€ 0CTaTKU JBYX MOJIEKYI J] — MIIIOKONNpPaHO3BICBSI3aHbI
(1-4) rMKO3UIHOM CBSI3BIO.

CH,OH

OH

H OH H OH H

= [T P O [hrrOknnpannm

MEALTOLE;
T R T T 1T TR T O M BT 1 T e

MaibTo3a MpUCYTCTBYET B PACTBOPE B AIBJCTUAHOM, 0- U B-IUKIMYECKON TayTOMEPHOH (hopMax.

CH,OH IL}‘H:{JH

CH,OH CH,OH
0

i CH,OH CH,OH

OH H X -

H OH

ATl dopa

H OH H OH

Pfeonia
B ManbpTo3e ecTb CBOOOIHBIN MONyalleTalbHbI TUAPOKCUA. MaiabTo3a BOCCTaHABIUBAET PEAKTUB
®denuHra, paCTBOPHI €€ MyTapOTUPYIOT.

MOHOC&X&pI/II[LI Y4aCTBYKOT BO BCEX PCAKIHUAX. HpI/I HaJIU4YMHU aldbJIETUIHOMN Ipynmbsl B MaJIbTO3€

HAaYMHAIOTCA pCAKIUN, XapaKTCPHBIC 1JI1 MOHOCaAXapua0B.
CH,OH CH,OH

HL ™

H OH H ©OH

DAL A TPILY M0 LT

CH,OH CH,OH CH,OH

OH

H OH H OH
OKEMM MLIATOE
CH,OH CH,OH

B, M= M=, 1
i

T HNH,
WH,; —IH 0

H OH H MN—MNH—CH

CUEVEIH AL TRTOR

B nerkux ciygasix (¢ GpoOMHOM BOJI0M) ManbTO3a MPEBPAIIACTCS B MAThbTOOMOHOBYIO KUCIIOTY:
CH,OH CH,OH CH,OH CH,OH

H ©OH

MasnbTo3a CONEPKUTCS B HEOOJBINUX KOJMYECTBAX B HEKOTOPBIX PACTCHHUSAX, OHA 00pa3yeTcs Mpu
(bepMEeHTaTUBHOM KaTaiM3e KpaxMana. B opraHumsMe denoBeKka MaibTo3a pacmieruisiercs a0 D-
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[JIIOKO3bl B TMPHUCYTCTBUU (pepMeHTa ManbTa3bl. PacTBOpuMBI B BOZE, BOJHBIE PAaCTBOPHI HMEIOT
CIaJKHUI BKYC.

Heanoouo3a. Monekyina neno0no3bl COCTOUT U3 ABYX OCTaTKOB D-TiIrOKONMHMpaHo3bl, CBA3aHHBIX 1,4-
IJIMKO3UJHOM CBSA3BIO, HAllpuMep MaibTO3bl. HampoTuB, aHOMEpHBIM aToM yriepoja B OCTaTKe
TJIIOKO3BI, YUYacTBYIOIIEM B 00pa30BaHUU TNIMKO3UIHBIX CBA3EH, uMeeT B-o0pa3Hyto GpopMmy, OCTATOK
TITIOKO3BI CO CBOOO/IHOM MOITyaleTaabHON THAPOKCUIIBHON TPYIIIOHN, T0100HO MaIbTO3€, MOKET HMETh
o-KOH(Hrypanuio (a-ueanoornosa) wim B-kondurypanus (B-kiuerka).

CH,OH | "CH,OH
=0 ; O

H OH

D u0R0nMpan s e sobwoaa

O[5 D- 100800 MPEHO I = D8 00KOM BP0 53

B 3aBuCHMMOCTH OT XUMHYECKOW CTPYKTYpHI 0-1ei1oduno3a 6siBaet 4-o-(p-D-rmokonupanosun)-o-D-
TIIIOKOTHPaHo3a, B-1emioounosa 4-o-(B-D-rmokonupanosmun)-f-D -rimokonupanos3a OynetT UMETh HMsI.

JlakTo3a (MOJOYHBIN caxap). MoJekyna JIaKTo3bl COCTOMT U3 OcTaTKoB D-rajakronmupanos3sl u D-
TJIIOKOTIUPAHO3bl, CBA3AHHBIX 1,4-TIMKO3UIHON CBSI3bI0. AHOMEpPHBI aTOM yriepoja B OCTaTKe
raJlakTO3bl, YYACTBYIOIINUNA B 00pa30BaHNU TIIMKO3UIHBIX CBsI3€H, MMeeT [-00pa3Hyro Gpopmy, OCTaTOK
TJIIOKO3BI CO CBOOOJHOM MOJyaleTalbHOW THAPOKCHIIBHON TPYIIONH MOXKET UMETh (-KOH(PUTYPALIHUIO
(o-makTo3a) win B-koHpurypanuro (B-r1akrosa).

CH,OH CH,OH CH,OH | "{I.'H_.(JH

H OH H OH

IEfaiaTanupa e P T TO I PRl B faaxios;
ik g i T Pt 1= -1 i i impaie

a-JIakTo3y MOXHO Ha3BaTh 4-o-(B-D-ranakronupanosnn)-a-D-riarokonupano3oi, a B-nakrosy 4-O-(p-
D-ranakronupano3ui)-p-D-ritokonupano3oi.

JlakTo3a conepxutcs B Mojoke. OH He OJBEpraeTcsi CIMPTOBOMY OPOKEHHIO, €r0 CIIaZ0CTh B 4-5 pa3
HIDKE, 4eM Yy caxapo3bl. D-riroko3a m D-ramakro3a o0pa3yroTcs B pe3ysibTaTe KHCIOTHOTO M
¢dbepMeHTaTUBHOrO ruApoin3a. Jlakro3a o0sagaeT HU3KMMHU TMIPOCKONMYECKMMHU CBOMCTBaMH U
UCTIONB3yeTCs B (hapMalluy TP MPUTOTOBJICHUH ITOPOIIKOB M TAOJIETOK.

B HeBocCTaHOBJIEHHBIX JUcaxapuiiax TIJIMKO3UIHBIE CBA3M 00pa3oBaHBl MOJyaleTaIbHBIMU
THIPOKCHIIBHBIMUA TPYIIIAaMH JIBYX MOHOCaxapuaoB. Takue Iucaxapuabl HE COJIEp)KaT CBOOOIHBIX
MOJTyaleTaJIbHBIX MHIPOKCHIIBHBIX TPYII, MO3TOMY BCTpEeYaroTCs TOJIBKO B LUKINYECKoi dopme. Mx
pacTBOpbl HE MYTHPYIOT W HE OOJIQJal0T OKHUCIHTEIbHO-BOCCTAHOBUTEIHHBIMI CBOMCTBAMH.
OKUCIINTENIEHO-BOCCTAHOBUTENIbHBIE JAMCAXAPHUJIbl HE PEarupyroT C albIeTrHJaMd U THIPOKCHIAMHU
ruKo3u10B. Caxapo3a sIBIISIETCSI HEBOCCTAHABIMBAIOIINM JAHCAXAPHIOM.

Caxapo3a (TpOCTHUKOBBII MM CBEKOJBHBIN caxap). Moiekyna caxapo3bl COCTOMT M3 OCTaTKoB D-
rIoko3bl U D-GpykTo3bl, cBsi3aHHBIX 1,4-raMKo3uaHON cBs3bio. KpoMme Toro, caxaposa COAEpKHUT .-
D-rmokonupanosnyto  ¢gopmy D-rmiokoszer u B-D-dppykrodypanosnyro ¢opmy D-dpykTO3bI.
I'muko3ugHas cBsa3p Mexay o-D-rmoxomupanoszoir u B-D-dpykrodypanosoit  obecnieunBaeTcs
MOJTyalleTaJbHBIMI TUIPOKCHIBHBIMU TpPYNIaMH JIBYX MOJIEKyJ. B 3aBHCHMOCTH OT XMMHYECKOH
CTPYKTYPBI caxapo3y MOXHO Ha3BaTh 2-0-(a-D-rimrokormupanosnn)-f-D-bpykTodypanozumaom.
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Caxapo3a — 0eclBETHOE KPUCTAILUTMYECKOE BEIIECTBO, PACTBOPUMOE B BOJIE, UMEET CIaakuil BKyc. OH
MOJIBEPraeTcsi KUCIOTHOMY W (PEepMEHTAaTUBHOMY THAPONIU3Y € oOpa3oBanueM D-rioko3bl U D-
(bPYKTO3BI.
Caxapo3za coiepKUTCS B CaXxapHOM TpOCTHHKE (TpocTHHKE) U cBekie (17-20%), B nmpousBojacTBe €€
MOJTYYarOT U3 3TOro Chipbs. Caxapo3a HCIOJIb3YEeTCs B allTeKaxX B BHJIE MOPOIIKOB, (PYKTOBBIX COKOB
(cupomnoB), cMeceil U JIp. UCHOJIB3YETCA JIsl IPUTOTOBJICHUS TTHUIIIH.

CioxkHbIE YIJIeBOA, WIH ToJucaxapuabl (MOJHO3bI) — O5TO YIJIEBOABI, KOTOPHIE MOTYT
THIIPOJIN30BATHCS ¢ O0pa30BaHUEM IPOCTHIX YIIIEBOIOB (YK€ HE MOIAIOIIUXCS THAPOIIU3Y).

CnoxHbIe YTIEBOIbI JACTaeT Ha JBE MOATPYIIIHL:
1) Caxapono/100HbIE CIIOKHBIE YIJEBOJbI WM OJUIOCaXapuabl — CXOKU C MPOCTHIMH YIJIEBOAAMH,
JIETKO PacTBOPSIOTCSA B BOE, O0JIAAAIOT CIAAKUM BKycoM. [Ipu rumponmsze o0pa3yroTcsi HECKOJIbKO
MOJIEKYJI IIPOCTOTO caxapa.
2) HecaxaponooOHbIe CIIOKHBIC YITICBOJBI MM BBICHIME MOJIMCAXaPUbl — HE TIOXOXKU Ha TPOCTHIC
caxapa, HE J[JalOT WMCTUHHBIX pacTBOpoa, MO0 COBCEM HE pacTBOPHUMBI B BOAe (Kieyarka —
00pa3yronias CTCHKH PacTHTEIbHBIX KJIETOK), MJIM K€ PATCBOPSIOTCS C O0pa30BaHHEM KOJUIOMIHBIX
paTcBOpoB (Kpaxmajd M TJIMKOT€H — KMBOTHBIX Kpaxman). He oOmanmator ciagkum BkycoM (0e3
BKYCHBI.). TIPH THAPOIIU3E 00Pa3yOTCs 0OJIBIIOE YHCIO MOJICKYJ MOHOCAXapH/IOB.

IMosmcaxapuabl BKIIOYAIOT COEAMHEHUS, MOJEKYJIBl KOTOPBIX COCTOSAT 0OJiee YeM W3 JIOKHHBI
MOHOCAaXapUAHbIX CBsA3eH, cCoeIMHEHHBIX O-TIIMKO3UHBIMU CBA3SIMH.
Ecnmu  monumcaxapuapl  coaepaT TOJBKO OJWH MOHOCAXapUIHBIA OCTaTOK, WX HAa3bIBAIOT
TOMOTIOJTUCAXAPUIAMH, @ CCJIM OHU COJICPKAT pa3HbIe MOHOCAXapHHBIC OCTATKH, MX HAa3bIBAIOT
reTeponoJucaxapuaaMu.
I'omononucaxapusl, 00pa3oBaHHbIE U3 OCTAaTKOB IEHTO3bl, HA3bIBAIOTCS MEHTO3aHAMH, a OCTAaTKH
TeKCO3bI — T'eKCO3aHaAMH.
Ob6mas popmyna nenrozanoB — (C5H804)n, a ¢popmyna rexcozanoB — (C6H1005)n. bonpmmHCcTBO
NPUPOJHBIX COCNMHEHWH TMPEICTABISAIOT COOON TeKCcOo3aHbl (KpaxMmal, [eJUII0JI03a, TIIHKOTCH,
J€KCTPAHBI | JIP.).
Kpaxman. Kpaxman sBisieTcss OCHOBHBIM HMCTOYHHKOM JHEPTUU B pacTeHusix. OH COIepXKHUTCA B
ceMeHax, KIIyOHSX M KOPHSAX pacTeHUil.
Kpaxman cocrout nmpumepno Ha 20% u3 BOIOpacTBOPUMOM (pakiMK, Ha3bIBAEMOW aMMIIO30HM, U
npuMepHo Ha 80% wu3 HepacTBOpMMOH B BojJe (pakiuu, Ha3bplBaeMoOW aMmuionekTuHoMm. Ilpu
KHUCIOTHOM M (DEpMEHTATHBHOM THIPOJIHM3E aMUJIO3a M aMIJIONIEKTHH TIOCTETIEHHO PACHICTUISIFOTCS 10
JEKCTPUHOB (CMECh HU3KOMOJIEKYJSPHBIX —IOJIMCAXapHUJIOB), JAIbHEHIIUNH TUAPOIU3 KOTOPBIX
MPUBOJIUT K 00pa30BaHMIO MaJIbTO3bL, @ 3aTe€M D-TIII0K03bI:

(CH,;09), —> (CH, 0, —> C H,,0,, —> CH,,0,
KPIXMAT ICKCTPHHE MILTHLTOZ ”- FAKEKOE
X< n
Pazanune B CTPOCHUHN aMUJIO3bI U aMUJIOIICKTHHA OIIPEACTIACTCA XapaKTCPOM TINIMKO3UIHBIX CBSI3EH.
AMuiio3a mpejacTaBiseT coO00M JMHEHHBIM moaumep, cocrosiuuii u3 6onee yem 1000 MOHOMEpPHBIX
3BCHBECB C OCTaTKaMH D-FJ'[I/IKOHI/IpaHOSBI, CBs3aHHBIMH (1-1,4-1"J'II/IKOBI/I)IHLIMI/I CBA3sSIMH.
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CH,OH CH,OH CH,OH CH,OH

H

DEArMEIT MOTCKY AN AMMI0 M

AMMITONIEKTHH TPEJCTaBIIsICT COOO0M pa3BeTBICHHBIN TosmMmep ¢ npumepHo 600-5000 octatkoB D-
IJIIOKO3bl B MoOJieKyae. MonekynspHas Macca aMWIONEKTHHa coctasisieT 1-6 miH. Bcee
MOJINCAaXapUIHbIC 1IeNH — OCHOBHBIE U OOKOBbIE MOHOCAaXapUHbIE OCTATKH — CBS3aHBI OJHUM THUIIOM
CBs3H, T.€. 0-1,4-TTUKO3UAHON CBSA3BI0. MEXIy ABYMsS COCEAHUMH TOYKAMM BETBIICHUS B OCHOBHOM

Lenu pacnoyioxkenbl 20-25 0CTaTKOB MOHOCaXapua0B.
CH,OH CH,OH

CH,OH

H OH
GPATECHT MOIEKY I AMILIONCKTINHA
Morsekyna aMHIONEKTHHA W3-3a OOJBIIOTO0 KOJMYECTBA pa3BETBIECHUH HE MMEeT CHHUpabHOU
KOH(OpMalnH, CBSA3bIBAET JUIIb HEOOJIBIIOE KOJIMYECTBO HO0/1a M OKPAIIMBAETCS B KPACHBIN LIBET.
Kpaxman sBisieTcss OCHOBHBIM MCTOYHHMKOM YTJIEBOJOB B palMoHe 4YenoBeka. depMeHT amuiiasa,
MPUCYTCTBYIOIIUN B CIIOHE B POTOBOM IMOJIOCTH, pacILEIUISET KpaxMaa 0 JEKCTpUHAa U YaCTUYHO
MaJIbTO3bl, a 3aTeM B KHUIIEYHHUKE pas3jlaraeT 10 TJI0K03bl. B (apmannu kpaxman MCHoib3yIOT MpU
W3TOTOBJIEHUH TAa0JIETOK, a TAKXKE JJIsl IPUTOTOBJIEHUSI KOP3UHOK TOPOIIKOB U MAaCT.
I'makoren (kuMBOTHBIA Kpaxmaua). Eciau MHOrue pacTeHMsi coAepKaT Kpaxmajl Kak HCTOYHHK
MOJINCAXapUIO0B, TO Yy JKUBOTHBIX ATy (YHKUMIO BBINOJHSET TJIMKOT€H. OTOT MOJUCAaXapun
obecrieyrBaeT OpraHu3M IITFOK030M IPU BBICOKON (M3UUECKOM Harpy3ke U BO BpeMs €bl.
I'nmukoreH moxoX IO CTPOCHHMIO HAa AMUIIONEKTHH, HO UMeeT 0oJiee Pa3BETBICHHYIO CTPYKTYpY.
OcTaTky TIIOKOMMPAHO3bl B OCHOBHOM M OOKOBOM IemsX coeauHeHsl o-1,4, a B 0TBeTBICHUAX o-1,6-
IJIMKO3UIHBIMU CBSI3IMU. MeX a1y ABYyMsI COCEIHUMHU TOYKAMU BETBJICHUS B OCHOBHOM LI€MTU HAXOAUTCS
10-12, pexxe 2-4 MoHOCaxapUAHBIX OCTaTKa. MoleKylsipHas Macca TiMkoreHa jgocturaer 100 muH.
I'mukoreH Gosiee pacTBOPUM B BOJE, YEM JIPYTHE 3aMIACHBIC MOJINCAXaPHIBL.

Cop

»

§

&

FTMHEKOTreH

['muxoreHa MHOTO B TIEUEHH U MBIIIIIAX.

Hennarono3a. Ilemtono3a — OAMH M3 CaMbIX pacHpOCTPAHEHHBIX B MPUPOJIE TOJIHMCAXAPUIOB,
NPEJCTaBIAIOMINNA co00i MeMOpaHy pacTHUTENIbHBIX KJIeTOK. B npesecune comepxurcsa 50-70%, a B
xyonke 98% uemnono3pl. Octatok D-raukonupaHo3bl MOJIEKYJIbI IeJTI0I03bl MPEACTaBIsSeT cO00M
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JUHEWHBIN TouMep, cocrosmuii u3 Oonee yem 1000 MOHOMEpHBIX CBsi3eH, coennHEHHBIX [3-1,4-
TIIMKO3UJTHOM CBS3BIO:

CH,OH CH,OH CH,OH

H OH H OH H OH H OH

MonekynsipHas Macca nesuiros1o3bl gfocturaet 250 000 u 1 000 000.
Lenmono3a HepacTBOpMMa B BOJIE€ UM OOBIYHBIX OPraHUYECKUX PACTBOPUTENAX, HO PAacTBOpPHMA B
amMmMuayHoM pactBope ruapokcuaa menu (II) (peaxtus IlIBeliniepa) 1 KOHIEHTPUPOBAHHOM PACTBOPE
XJIOpUJIA [IUHKA.
['uponu3 1nemntoa03sl IPOBOAAT IIPH HArPEBAHUU B IPUCYTCTBUU CEPHOM KUCIIOTHI:

(CH, 00, — (CH, 0, —> C,H,,0,, — CH,,0,

TR AL [T R T TR - poKnE

| nl

®epMeHTOB, paCIISIUIIONUX [-TIUKO3HIHBIE CBSI3W, y YEJIOBEKa M BBICHIMX XHBOTHBIX HET, HO €ro
JNO0aBJISIOT B MUIY KaK KOMIOHEHT, YIy4IIalONUK MUIIeBapeHHeE.
B ¢apmamun xapOOKCHMETHIIIIEIUTION03a HATPUSL UCIIONB3YETCS MPU M3TOTOBIICHUM JICKAPCTBEHHBIX
CpPEICTB.

IlexTHHOBBIE BemiecTBa coaepkarcsa Bo ¢pykTax ¥ oBomax. OH COCTOMT B OCHOBHOM W3 IEKTHHOBOW
KHUCJIOTBI, KOTOpas BJIAETCA MOJIMIalaKTypaHOBOM KHUCIOTOM.

4. UnawcTpaTUBHBII MaTepUaJI: IPUBEICH B BHJIC PE3CHTAIMU C UCMOL30BAHUEM MYJIBTUMEINA, & TAKIKE
WCTIONB3YIOTCSI BO BpeMsI JIEKIIUU TaOTUIIbI

5. Jluteparypa:

Ha xa3axckoM si3bIke:

OCHOBHASA:

1. K. H.Jloypenbekos, K. M.CepimbOeroBa, A.ILl. OmipkyinioB Xumust : oKy Kypaisl/. - [LIbiMkeHT: OnieM
bacmaxanacsl, 2019. - 272 Oer.

2. Xumus: oky Kypaisl / K. H. HoypenOekos, K. M. Cepimberosa, A. I1I. Omipkyios . - Anmarsr: DCIIH, 2023.
- 304 oer.

3. Opranukansik xumus. T. 1: oky / K.H. [loypenOekoB. - Anmartsr: sxaHa kiTar, 2022. - 320 6er. ¢. (Iudp
547/]1 22-174053)

4. Opranukanbik xumus. T. 2: oky / K.H. JloypenOekoB. - Anmarsl: skaHa kitar, 2022. - 388 oet. ¢. (LLudp
547/]122-897971)
Jlononnumenvnasn:

1. TrwokaBkuna H. A., baykos 0. 1., 3ypabsu C. E., kazak TiniHe aynapraH /e xayantsl pegakropnapsl C. T.
CeiitemOeroB. bruooprannkansik xumust: oKy / - M: TEOTAP — Mexaua, 2014. - 400 6.

2. [Narcaes ©. K. Xumus noni 6oibiHIIA TecTinepi. 1-0emim. beflopranukanbik, GU3KOITOUATHIK XUMHS [IOHI
Ooiibrama Tectisiepi. [[-onmum. bruoopranukaisik XuMus moH OoiibIHIIA TecTuiep: Tectuiiep. - UsivkenT: b. k.,
2010.

Ha pycckom si3bike:

OCHOGHAA.

1. Bypa6su, C. 3. Opranunueckas xumus [Teker] : yue6. s mea.sy3os/ C. 3. 3ypadsn, A. 1. Jlyusus ; nox

pen. H. A. TiokaBkuno#t. - M. : I'DOTAP - Meana, 2013. - 384 c. : un

2. 3ypabsH C.3. Opranndeckas xumus . YueOHuk. M: TEOTAP-Menua, 2014

00noIHUmMenbHaA:

1. TIlarcaes, A. K. "®yHKIIHOHAIBHBIE MPOU3BOAHBIC yriIeBoa0poa0B" [TekcT] : yued. mocodue / A. K.

[Tarcae ; M-Bo 3apaBooxpanenus PK. - Anmatsr : OBepo, 2014. - 404 ¢
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Ha anrauiickom si3bIke
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.
DJIeKTPOHHBIE PeCypChI:

11. Dnexrponnas 6ubmmoreka FOKMA - https://e-lib.skma.edu.kz/genres

12. PecnybOnukaHCKasi ME)XBY30BCKas JIeKTpoHHast oudanoreka (PMOB) — http://rmebrk.kz/

13. Ludposas oudanorexa «Aknurpressy - https://www.aknurpress.kz/

14. DnexTponnas 6ubmmoreka «Imurpady - http://www.elib.kz/

15. Dnurpad - nopran MyIbTUMEIUIHHBIX yueOHKoB https://mbook.kz/ru/index/

16. 9BC IPR SMART https://www.iprbookshop.ru/auth

17. unhopmMaioHHO-TIpaBoBas cucTeMa «3any - https://zan.kz/ru

18. Medline Ultimate EBSCO

19. eBook Medical Collection EBSCO

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

6. KoHTpOoJIbHBIE BONIPOCHI:

1. YrieBogsl. Ux kmaccudukanus. Mzomepusi.

2. CpoticTBa MOHOCaxapuA0B. LIuKiI0-0kcoTayTOMEPHSL.
3. Knaccudukanus qucaxapuioB U X CBOMCTBA

4. TTonucaxapuabsl U UX CBOKMCTBA.

5. 3HaueHuE YIIEBOAOB B MEIULINHE.

Jlexuus Ne 8
1. Tema: Buosornyecku BaskHble rerepouuxkandeckue coequHenus. Hykiennosblie kuciorsl. THK u
PHK.
2. Heanb: dopmupoBaHUe 3HAHUN O CTPOCHUM U OMOJIOTMYCCKOM 3HAYCHHU T€TCPOIUKINYCCKUX COCIMHCHUH,
AJIKaJIOUI0B, HYKJIEHHOBBIX KUCIIOT.

3. Te3ucsl Jexkuui
I'emepoyuxnuueckue coedunenusi — 3TO BEIIECTBA, MOJEKYJbl KOTOPBIX LMKIMUECKHE U COJEpXKAT B LUKIE
KpOMe YIJIepOJHBIX aTOMOB OJJMH WJIM JIBa HEYIJIEPOAHBIX aTOMa — F€TEePOATOM.
Paccmotpens! rerepouukinsl ¢ rerepoaromamu O, N, S ¢ apoMaTHYeCKMMHU CBOMCTBaMHU M3 OOJIBIION TPYIMIIbI
MATH- ¥ MIECTUWIEHHBIX T€TEPOIMKIMYECKUX COSAMHEHUIN C OJHMM M JIByMs TeTepoaTOMaMu. DTH BelIlecTBa
4acTO HANOMHUHAIOT OEH30J TO CBOEH CTAaOMJIBHOCTM M XMMHUYECKMM CBOWCTBAM M IO3TOMY Ha3bIBAIOTCS
«TeTEePOLMKINIECKUMH aPOMAaTHUECKUMM» WIH «I'€TEPOapPOMaTHUECKUMHU COEAUHEHUIMMUY.
K BayKHBIM TIpECTaBUTENSIM COEAMHEHUH 3TOM IPYTITBI OTHOCATCS: MATHWICHHBIE T€TEPOIHKIIBI
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PaznenuB rerepoaToMbl Ha aTOMBI MUPpPOJA M TNHPUAWHA, MOHATHS «T-U30BITOK» H «T-HEIOCTATOK» IS
reTepoapoMaTHYeCKIX COeAUHEeHUH ObUIM BBeIeHBI B 1958 rony A. mpenctaBuin Ab0epT.

I'ereponnkibl, OTHAOIIME MApy JIEKTPOHOB, HE PA3AEICHHBIX I'€TEPOATOMOM B MOJIEKYNE, M IOBBIIIAIOIINE
3IIEKTPOHHYIO MJIOTHOCTH aTOMaM yIJIepo/ia apOMaTHYECKOTO IIUKJIIA, HA3bIBAIOTCSI TT-U30BITOYHBIMH.

K HHUM oOTHOCATCA TATHWIEHHBIE TETEPOLMKINYECKHE COETUHEHHS, COJAEprKallle TeTepoaTOMbl MHUPpPOIa
(bypan, muppon, THodeH u ap.).

I'eTeponnkibl, CHIKAIOIIKE 3JEKTPOHHYIO IUIOTHOCTh aTOMOB YIJIEpOJa apOMaTHYECKOTO KOJIbLA B MOJIEKYJIe
reTepoaToMa, Ha3bIBaOTCs T-AC(HUIUTHBIMU.

K 7m-pe@uuuTHBIM TeTepOIMKINYECKUM CHUCTEMaM OTHOCSTCS TIETEpOLUKIBL, COIEpPXKAILIHEe I'eTepOaTOMBI
MUPUANHOBOTO psifa (MUPUANH, MUPUMUANH, IUPA3KH U Ap.).

leTeponuknnuecKie COSAMHEHHS, COACPIKAIIUE aTOMBI a30Ta MUPPOJIa U MUPUINHA, MPOSBISIIOT aM(oTepHbIe
cBOWCTBa (IMPa30J1, UMHUIA30J1, TyPHH H Ip.).

Bzaumopeiicteue ¢dypana, nmuppona u truodeHa ObUI0 OTKPHITO B 1936 TOAy pyCCKHUM XUMHKOM-OPTaHHUKOM
IOpuem KoncrantunoBuyem FOpbeBbIM.
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Haunbonee pacnpocTpaHEeHHBIMH W3 JIByX TE€TEPOATOMHBIX MATHWICHHBIX TETEPOLMKIIOB SIBISIOTCS MUPA30I,
MMHAJIa30]1, THA30]l, OKCA30JI U U30KCAa30Il.

N ™ M
L G« 3 0 L3 WX

NP0 HMLA SO THA LT ORCE 0N HIBROC A 300

Ot COCIMHCHUA HA3bIBAIOTCA «a30jlaMu», MMOTOMY YTO OAWH H3 JBYX I'€T€POaTOMOB 00s13aTENBHO SIBISETCS
a30TOM.

HI/IKJ’I COCTOUT HE MCHEC YE€EM U3 IBYX I'€TCPOATOMOB, OJJUH U3 KOTOPLIX ABJIACTCA NUPUIUHOBBIM aTOMOM a30Ta,
a IIATUYWICHHBIC TE€TCPOaApOMATUYCCKUE COCIAUMHCHUA C ou- u HNOJIUMIUKIIHYCCKUMH CUCTEMaMHM Ha OCHOBEC
a30JIbBHOT'O IIMKJIa HA3bIBAKOTCA a30JIaMH.

Bce atn TEeTCPOLUKIIbI UMCHOT apOMart.

OCHOBHBIMU pEeACTAaBUTCIIAMUA 3TOM Tpynnbl COCIII/IHCHI/Iﬁ ABJIAIOTCA I€TCPOUMKIIBI, COACPKAIIUE aTOMBI a30Ta
- IUpUAVH, XUHOJIMH, U30XWHOJINH, aKPUJWH, a4 TAKXKXC I'€TCPOLUKIIbI, COACPIKAIINEC aTOMbI KMCJIOPpOJa - Q-IIUpaH

U Y-TIUPaH:
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[upuauacnennduyeckue peakui MOKHO pa3eNIuTh Ha TPH TPYIIIbL:

[ peakUMH C y4aCTUEM IeTepOaTOMOB;

| peakiyy 3aMELIEHHsI aTOMOB BOJAOPOAa B IMPUIUHOBOM KOJIBIIE;

[] PeakuyMu OKMCIIEHUS! U BOCCTAHOBJICHMUS.

B kavectBe TrerepoaroMa AMa3WHAMU HA3bIBAIOT IIECTUWICHHYIO TETEPOapPOMATUYECKYIO CUCTEMY,
COJIepIKaIlyIo JBa MUPUAMHOBBIX aTOMa a30Ta, a TaKXkKe OW- M MONMHIUKINYSCKHE COCIUHEHUS C TUAa3HMHOBBIM
KOJIBLIOM.
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nupasuHa (1,4-auazun).
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[lopasinsitoriee  OOJIBIIMHCTBO a30TCOACPIKAIIMX OPraHUYECKUX COCAMHEHHH, O0JaJaroliuX OCHOBHBIMU
CBOWCTBaMU M BBICOKOW OMOJIOTHYECKOH aKTUBHOCTBIO, HA3BIBAIOT AJKATIOUIAMHU.

Haspanme «amkamonm» mpoucxomuT oT apabckoro cinoBa alkaly «memnous». [lo xumMudeckoMy CTPOEHHIO
OOJIBLIIMHCTBO AJIKATIOMIOB NPEACTABISIOT COO0M reTepOLHUKINUECKIE COSAUHEHHS.

Ha ceropnsmauii nens BeigesneHo 6osee S000 ankamouaoB. Bosblmoi BKIag B M3yUeHHUE alIKaJOUIOB BHECIIH
n3BecTHbIe XUMUKH: Anekcanap Ilasnosuu Opexos, Bnagumup Muxaitnosuu Ponnonos, Hukonait AnexceeBuu
[IpeoOpaxenckuii, Anekcanap AOpaMoBHY

ANKanmouapl pasfesieHbl Ha TPYNONbl st yaoOcTBa u3ydeHus. [lepBoHadanbHO XHMMHUUYECKas CTPYKTypa
MHOTHX aJIKaJIONJ0B He Oblja oImpeneneHa, MOSTOMY MX KIacCH(UIMPOBAIN O OOTaHUYECKUM IIPH3HAKaM,
MO3TOMY AJIKAJIOUABI TPYNIUPOBAIN TI0 THILy PAcTEHHs, HAPUMEp, ANKaJIOWAbl MaKa, KaJICHAYJbl, acjicHa U
zp.

B nHacrosimee BpeMst Hcmonb3yercst o0mas popMa XUMHUECKOW KTacCU(HUKALUKI, B OCHOBE KOTOPOH JIEKUT
MPUPOAA TETEPOLUKIIA, BXOASIIIET0 B CTPYKTYpy ankaiouaa. [1o 3Toil kiaccuukanuy ankaaouabl AETIT Ha
CIIEAYIOIIME OCHOBHBIC TPYNNbl - MNUPUAMHOBBIC M IHUICPUAWHOBBIE, XHHOJIMHOBBIC, H30XHHOJIMHOBBIC,
WHJIOJIbHBIE, TPOIIAHOBEIC, ITYPUHOBBIE U JIp. pPaboTaeT.

Buomonumepsl, TpUHUMAIOIIME HEMOCPEICTBEHHOE Y4acTHe B OHOCHHTE3e OelKOB U 00eclednBarollue
XpaHEHUE U Tepenavy reHeTHYecKod MHGOpMalKU BO BCEX KHUBBIX OPraHU3Max, Ha3bIBAIOTCS HYKJICHHOBBIMH
KHCIIOTaMU (TIOJIMHYKJICOTHIAMH).

HyknenHoBBIe KUCIOTHI (J1aT. nucleus — s171po) BriepBbie ObUTH 00HapYkeHbl B 1868 . LlIBeinapckuii XUMHK
Horann ®punpux Mumep OTKpblUl siipo kieTkd. llozgHee aHanoruyHele BemiecTBa ObUIM OOHApy>KEHBI B
MPOTOILIA3ME KIIETKH.
3TO HYKIIEONIPOTEHHBI, BXOSIIUE B COCTaB KIETOK 4YEIOBEKa, pacTeHui, OakTepuii u BupycoB. CoaepikaHue
HYKJICMHOBBIX KHCIIOT B Pa3IMYHBIX HYKJICONPOTEHHAX, KpOME BUPYCOB, KoJeOercst ot 40 10 65%.

HyknenHoBBIE KUCIIOTHI, KaK U OEJIKH, 110 CBOEH CyTH SIBJISIOTCS BBICOKOMOJIEKYJIIPHBIMH OPraHUYECKUMHU
COCJIMHEHHSIMH, HO B OTIIMYUE OT OCJIKOB, AIOIIUX MPU TUAPOJIU3E 0-aMUHOKHCIIOTH, MOHOMEPHBIMU 3BEHBSIMH
HYKJIEMHOBOWH KHCJIOTBI = SIBISIIOTCSL HYKJIEOTHIBL. [l09TOMY HYKJICHHOBBIE KHCIOTBI TaKKe Ha3bIBAIOT
MNOJMHYKJICOTUAAMU.

MoHoMepbl HYKJIEHHOBBIX KUCIOT — HYKJIEOTUABI — TaKKe UMEIOT OUEHb CJIOXKHYIO CTPYKTYpY. I naponus
HYKJICOTHIOB 00pa3yeT yIieBo10po 1, OpTohocHOpPHYIO KUCIOTY U IeTEPOIMKINISCKOEe OCHOBAHHE.

XuUMHUeCcKasi CTPYKTypa, COCTOSIIAs M3 YIJIEBOAOPOAa M TETEPOLUKINYECKOrO0 OCHOBAHWS, HAa3bIBAETCS
HYKJICO3HIOM.

lereponmkiueckie OCHOBaHUS, BXOZSIIHE B COCTAB HYKICHMHOBBIX KHCIJIOT, SIBJISTFOTCSI MPOW3BOJIHBIMU
MTypUHOB U TUPUMUANHOB. OCHOBAaHUSIMHU ITypPHHOBOH TPYIIIHI ABISAOTCS aneHuH (A) u ryanuH (I):
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OcHOBaHMSAMHU THPUMHUANHOBOW TPyMITEI ABIstoTCA yparui (Y), TumuH (T), nutozus (L):
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JIHK conepkuT ajeHuH, TyaHWH, OIUTO3WH W THMUH, a PHK colepKUT aJeHWH, T'YaHUH, [IUTO3MH M YpPaIlHJL.
ﬂBHeHI/IC ﬂaKTaMHO'HaKTI/IMHOﬁ TayTOMepI/II/I XapaKTepHo JJIs1 FyaHI/IHa, ypaL[I/IJ'Ia, TUMHWHA U HUTO3WHA:
0 O—=H *0 H=0
~H ”"\ N

N
N SN N7
| -— } —t [ \}
\i’L"u J“ i H, V’L“ NH ||._\’L“x NH
| 4 :
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K HykIeMHOBBIM KHCJIOTaM OTHOCATCSI TMIIOKCAaHTHH, METWIIPOU3BOAHBIE Yypauwia W TyaHHHA,
TUAPOTeHU3UPOBAHHbBIE IPOU3BOIHBIC Ypalluiia U Ip. TOXKE MOTYT BOHTH.
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Oprannyeckre OCHOBaHHS B HYKJIEHMHOBBIX KHUCIOTaX CBS3aHBI N-TIMKO3UIHOHN CBS3BIO ¢ OCTaTKOM D-prbo3bI
niu 2-1e30kcu-D-pubo3sl.

N-TJHKO3UBI, COCTOALIME M3 OCTATKOB HYKICMHOBBIX OCHOBaHMN M D-pu003bl mim 2-me30kcu-D-pubossi,
Ha3bIBAIOTCS HYKJICO3UIaMU.

B 3aBucuMocTH OT HPHPOABI  YTIEBOJOPOXHOIO  OCTaTKa €ro JelsIT Ha pPUOOHYKICO3WABI U

I[e30KCI/IpI/I6OHyKJICOSI/IILI)I .
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CTpyKTypHBIE €AMHMIBI HYKJIEHHOBBIX KHCJIOT, COCTOSIIIE U3 OCTATKOB HYKJIEO3HIOB U (hOoCc(HOPHON KHCIIOTHI,
Ha3bIBAIOTCS HYKJIEOTUAAMHU.
B 3aBucuMocTy OT MPUPOIBI IIEHTO3Y JEJISAT Ha PUOOHYKICOTHIBI M JE30KCUPUOOHYKICOTHIBI.
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CymecTByeT nBa MoaxoAa K HOMEHKJAarype HykieoTuaoB. C OZHON CTOPOHBI, OHH PAacCMaTPHUBAIOTCA Kak
CJIOKHBIE 3(UPEI, T. €. MOHO(OCPATEL, a ¢ APYTOil CTOPOHBI, KAK KHCIOTHI.

PacrionoskeHue HYKJIEOTHIHBIX 3BEHBEB B OMPEIEIIEHHOW ITOCIIEIOBATEIHHOCTH B IMOJWHYKICOTHIHOW IIETIH
Ha3bIBACTCS MEPBUYHON CTPYKTYPOU HYKIIEMHOBBIX KHUCIIOT.
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[IpocTpancTBeHHas OpUEHTALMs MOJUHYKJIECOTUIHBIX IIeTed B MOJIEKYJe Ha3blBaeTCs BTOPUYHOU CTPYKTYpOM
HYKJIEHHOBBIX KHCIIOT.

Ameprkanckuii omoxumuk JxeriMc YorcoH W aHmmiickuit Omoxmumuk Ppsucuc Kpuk (1953) mepBbeiMu
onucainu Bropuunyto cTpyktypy AHK B Buze aBOiHON crimpanu.

MC)KI[y MMAPUMUANHOBBIMA U ITYPHUHOBBIMU HYKJICUHOBBIMU KHUCJIOTaMHU MAapaJlJICIbHBIX BETBEH JBOMHON IIeH

JHK o06pa3ytoTcs BOIOPOIHBIE CBS3U: aICHUH CBS3BIBACTCS C THMHUHOM, TYaHUH — C IUTO3MHOM. BOT mouemy
OHH Ha3bIBAIOTCS] KOMIIJIEMEHTAaPHBIMU ITapaMHu:

AT

H H (l(

4, I/I.]'I.TIIOCTpaTI/IBHI)Iﬁ MaTepuaJI: NpUuBCACH B BUAC NPE3CHTAIUN C UCITIOJIb3OBAHUEM MYJIbTHUMEIHA, 4 TAKIKC
HCIOJIB3YKOTCA BO BPEMI JICKIIUN Ta6J'II/II_II>I.
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OCHOGHAA.
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9. eBook Medical Collection EBSCO
10. Scopus - https://www.scopus.com/

6. KonTposaibHbIe BONPOCHI(00paTHAA CBS3b):

1. Ha3oBuTe CTPYKTYpHBIE OCOOCHHOCTH OOYCIOBJICHHBIM apOMAaTHYECKHUM XapakTepoMm (ypaHa, TUppoja U
THodeHa

2. Aumnopo6HOoCTh. HazoBUTE reTOPOLUKITBI TOKA3bIBAIOIINE allA0POOHOCTb.

3. HammmmTe cxeMbl peakiinii HATpOBaHUs U Cynb(upoBanus pypaHa U HHIOJIA.

4. Hamummre TayTomepHble (OpMBI Mupa3oiioHa-5. Ha3oBuTe leKapCTBEHHBIE Npenaparbl COCTOSIIUE W3
CTPYKTYpPBI TTHPa30JI0HA-D.

5. OTMeThTE CXOACTBO M pa3iWihe B CTPOCHWM W CBOWCTBAaxX NHpUAWHA M OeH3omna. [IpuBenute mpuMeps
peaKLuid.

6. HasoBute n Hanumute GOpMyITy CTPYKTYPHBIX KOMIIOHEHTOB HYKJIEMHOBBIX KHCIIOT.

7. TlpuBenute MEpBUUHYIO CTPYKTYPY HYKICHHOBBIX KUCIOT. JlaiiTe 00BsACHEHNE HA UX THIPOJIH3.

8. Hamumurte  BTOpMYHYIO  (QOpPMYIBl  HYKICHMHOBBIX ~ KHCIOT.  OOBSCHHTE  KOMIUIEMEHTapHOCTb
MOJIMHYKJIEOTUIHBIX LIETIEH B JBOMHON CIIUpAIIH.

9. OOBsicHUTE OHOJIOTUYECKYIO POJIb HYKICOTH MO (oc(aToB B OMOXUMHUYECKHX MTPOIeccax.
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