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PaGouass  mporpamMma  y4eOHOM  JWCIUIUIMHBI  SBJISIETCS ~ YacThIO  OCHOBHOM
npodeccHoHaTBHON 00pa30BaTeIbHOM MPOTrpaMMBI [UIs IIOATOTOBKH OakalaBpOB 10 HAIPABICHHUIO
nonrotoBkd 04.03.01 Xumus u nmpodmmo Menurunckas U ¢apMmaneBTHUecKas XUMHUS OYHOH
(hopMBI 00yUCHHS.

PaGoyas mporpamma yueOHOU MUCITUIUTMHBI pa3paboTtaHa B coorBeTcTBHHM ¢ PI'OC BO —
OakamaBpuar 1o HampabineHuto 1moAroToBku 04.03.01 Xwumus, yTBEPKIECHHBIM IIPHUKAa30M
MununcteperBa oOpazoBanus W Hayku Poccuiickoit @enepauuu ot 17 mronsg 2017 1. Ne 671 (c
HU3MEHEHUSMH U JOTOJHEHUsIMH), [IpodeccHOHaNbHEIM CTaHIApTOM, yTBEP)KICHHBIM I[Ipuxazom
MunucrepctBa Tpylda W COILHMaIbHOM 3amuThl Poccuiickoit ®enmepanuu «OO6 yTBEp)KIECHUM
npodeccuonanproro craumapra» oT 18 okrabps 2013 r. Ne 544m (c M3MEHEHHAMH H
nononHeHnsIMA), IIpodeccroHaTBPHBIM CTaHIapTOM, yTBepXkaeHHBIM [Ipmkasom Munucrepcrsa
TpyZa W comuanbHOM 3ammtel Poccuiickoit @enepanuu «O0 yTBEpKISHUH IPOPECCHOHAIBHOTO
craumapray oT 22 Mmas 2017 1. Ne 4318 u IlpodeccrnoHaNbHEIM CTaHAAPTOM, YTBEPXKIECHHBIM
[TpukazomM MuHHCTEpCTBA TpyAa H CONHMANbHONM 3amuThl Poccuiickodl ®enepanun  «O6
YTBEpXKACHUH IPOodeccHoHaIbHOr0 cTanaapTay oT 22 Mas 2017 r. Ne 432H.

COCTABUTEI]Ib:
noueHT Kapenps! xumud 1 onoxumMud ®IBOY BO «JII'TIY» Cyxau Ceernana MuxaiiosHa

VTBepkeHa Ha 3aceaHui KadeIpbl XUMUHN U OHOXUMUHI
ITpoTokoi oT « 22 » o1 2026 r.Ne 5
3aBenmyromuit kadeapoit XuMud 1 OHOXUMHUHN

OnoGpena Ha 3aceaHly yueOHO-METOMIECKON KoMHICCHH MIHCTUTYTa €CTECTBEHHBIX HAyK

[TpoToxom oT « D4 » 02 2026 r.Ne  #
[Ipencenarens yaeOHO-METOINIECKOH KOMHCCHH o
peacen J it @% ¢/
WHCTHTYTa €CTECTRBEHHBIX HAyK A C.H. Hecropenko

COI''TACOBAHO: o 7
HupexTop JlemapTamenTa 00pa3oBaHus (/// B.B. CaBenkoB




1. Henu u 3axa4mn y4eOHOM AUCHUNITTMHBI

Lenn w3yyeHus OUCUMIUIMHBI — HW3YYEHUE XUMHUYECKOTO COCTaBa >KUBBIX
OpraHU3MOB U XMUMHUYECKHUX IMPOIIECCOB, KOTOPHIE MPOUCXOAAT B KUBBIX OpraHHU3Max
U JIeXaT B OCHOBE HMX JKH3HenesTenabHocTH. Kypc OuoxXxumuu mpeacTaBieH
paszmenamu: CcTaTHYecKas OWOXuMus (M3ydaeTcsi XMMHYECKHUH COCTaB JKHUBBIX
OpPTaHU3MOB), IUHAMHUYECKass OMOXUMHUS (M3ydaeTcsi OOMEH BEIECTB U CBSI3aHHBIN C
HUM OOMeH 3Hepruu). M3yueHune XMMHUYECKHX OCHOB OMOJIOTMYECKHUX MPOIIECCOB
HeoOxoaumoe sl (DOPMHUPOBAHHUS UYETKOTO MAaTepHAIMCTUYECKOTO MOHMMAHUSA
KU3HEHHBIX  MPOLECCOB M  MOCIEAYIOIIET0  U3y4YeHHs  MpodeCCHOHAIBHO
OPUEHTUPOBAHHBIX JTUCUMUIUIMH. XUMUYECKHE OCHOBBI OMOJIOTHUYECKHX IPOIIECCOB
3aKJIa/IbIBAIOT TEOPETUYECKUH (QyHIAaMEHT MJisi PACKPBITUS CcaMOM MIyOOKOii
CYUTHOCTH OMOJIOTHYECKHUX SABJIECHUHN U MPOLIECCOB KU3HEACITEILHOCTH.

3amaun: (QopmMHpoBaHME Yy CTyIEHTAa TBOPYECKHMX HABBIKOB M CPEJACTB
WCIIOJIb30BAHUSI METOJOB OWOXMMHUHM TIpHW TOcHeayromed ydebe u Oymymien
npoecCHOHATEHOMN AESITENBHOCTH; N3YUEeHNE OCHOBHBIX XUMHUYECKUX MPEBPaIeHUH,
JeXallluX B OCHOBE JKM3HENESTENIbHOCTH, C Y4YacTHEM OHOKAaTalu3aToOpOB
(bepMeHTOB), OCYIIECTBIISIIONIUX OBICTPO, CHEIU(UUHO M OPraHU30BaHHO BO
BPEMEHU U MPOCTPAHCTBE 3TU XMMHUYECKHUE MPEBPALICHUS; O3HAKOMIIEHUE C JIOTUKOM
MPOUCXOMSIINX B KUBBIX KJIETKaX IMPOIECCOB, UX PETYJSAIHEH W POJIbI0 OCIKOB H
HYKJICMHOBBIX KHUCIIOT B HHX.

2. MecTo aucuuniauebl B cTpykrype OIIOII

VYuebHasg aucuuIuiiHa «XUMHUYECKHE OCHOBBI OHMOJIOTMYECKUX IPOIIECCOBY
BXOAUT B 00s13aTesibHy0 YacTh (b1.0.20), nucuummine noAroToBKA CTYJEHTOB.

HeoOxomuMbIMu yCITOBUSIMU JIJISI OCBOCHUSI YUEOHOW MUCIUIUIMHBI SIBISIOTCS
3HAHUS OCHOBHBIX XHUMUYECKUX TOHATHM W 3aKOHOB, IMEPUOIUYECKOM CHCTEMBbI
9JEMEHTOB, XMMHUUYECKHX CBOMCTB COCIMHEHHI DJIEMEHTOB IJIABHBIX M ITOOOYHBIX
NOATPYII; 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIIUN HEOPraHUYECKUX U OPTAaHUYECKHUX
COCIMHCHHM, YMEHHUS IUIAHUPOBATh OKCIIEPUMEHTA, TOA0MpPATh PEAKTUBBHI M
000pyI0BaHue, pallMOHAJILHO HUCTOJb30BaTh BpEMs, CPEJCTBA, METO/bl U MPUEMBI B
MPOIIECCe BBIMOJHEHHUS Pa0OThI; HABBIKK COACP)KaHUSI pabO4Yero Mecta B YUCTOTE U
MOPSAKE, BBITOJHEHUS! XUMHYECKUX OIEpalyii, COOIOAEHUS NpaBuil 0€30MacHOCTH
Tpy/Jia, YCTAHOBJICHUS IPUYMHHO-CIICICTBEHHBIX CBSI3CH.

Conepxanue  JUCHMUIUIMHBI  SIBIETCS  JIOTUYECKUM  MPOAOJDKEHHEM
COACpKAHUSL NUCHUIUIMHBI «OpraHuyeckass XUMHUS» M CIY>XKUT OCHOBOM JJIst
MaJbHENIIEro OCBOCHHUS HUCHHMINUIMH «®U3HoIorusa 4YejioBeKka M JKUBOTHBIX
«MeauInuHCKast XUMHUSD».



3. IlepeyeHp IUIAHUPYEMBIX Pe3yJbTATOB OOY4YeHUS] IO JAUCHUILIHHE

(MOyJ110), COOTHECEHHBIX ¢ MHAMKATOPAMU JOCTHKEHUA KOMIIeTeH UM

Koa mo ®I'OC BO

Nuaukarop 1ocTuzKeHust

Pe3yabTaTnl 00yueHus 1o
AUCHMILINHE

O6menpodeccruoHaabHbIE

OIIK-1. Cnocoben
aHAJIM3UPOBATH U
UHTEPIPETHPOBATH PE3YIbTAThI
XMMHYECKUX IKCIIEPUMEHTOB,
HaOJII0IeHUI ¥ U3MEpEeHUit

OIIK-1.1. Cucrematuzupyer
U aHAIM3UPYET pEe3yIbTaThl
XUMHYECKHUX
IKCIIEPUMEHTOB,
HaONIOZICHUH, W3MEpPEHUM, a
Tak)Ke Pe3ybTaThl PacueTOB
CBOICTB BEIIECTB U
MaTepUasoB;
OIIK-1.2.
HUHTEPIIPETAIHIO
pe3ynbTaToB  COOCTBEHHBIX
OKCIIEPUMEHTOB U PACUCTHO-
TEOPETHYECKUX  paboT ¢
HCTIOJIb30BaHUEM
TEOPETUUECKHUX
TPaIUIIUOHHBIX U
pa3aenoB XUMHH;
OIIK-1.3. dopmynupyeT
3aKJIIOYEHUSI U BBIBOABI I1O
pe3ynbTaram aHanm3a
JIUTEPATyPHBIX JTAaHHBIX,
COOCTBCHHBIX
9KCIIEPUMEHTAIIbHBIX u
pac4YeTHO-TEOPETUIECKUX
pabot XUMUYECKON
HATPaBIEHHOCTU

[Ipennaraer

OCHOB
HOBBIX

3HaeT: METOIBLI aHATIN3a
pe3yabTaTOB SKCIIEPUMEHTA,
METOAMKH SKCIIEPUMEHTA 1O
HOJY4YEHHUIO BEIIECTB U
MaTepHajIoB U MX aHaJN3a,
IpUEeMBbI TNIAHUPOBAHUS U
METO/bI 00pabOTKH U
UHTEpIpEeTaLNU Pe3yJIbTaTOB
HKCIIEPUMEHTA, IPUHSTHIC B
npodecCHOHAIBHOM
coo011ecTBe HOPMBI
NpEeCTaBIECHUS PE3YIbTaTOB
paboThI, CoNIepIKaHNE METOTUKU
BBITIOJTHEHUS PAOOTHI.

YMeer: aHanu3upoBaTh U
UHTEPIPETHPOBATH PE3YNIbTAThI
HKCIIEPUMEHTA, IPOBOIUTH
9KCIEPUMEHT 110 U3YYEHUIO
CBOMCTB BEILECTB U MATEPUAIIOB
C COOJIFOIEHEM TEXHUKU
6e30macHOCTH, (POPMHUPOBATH
HOJIy4EeHHBIE PE3Y/IbTaThl B BUJIE
TabuIL, TpaduKoB,
HPECTaBIATh PE3YIbTATHI
paboThI B BUJIE OTYETOB 10
71a00paTOPHOMY MPAKTUKYMY 10
du3nUecKoil XUMHH.

Brnaneer HaBbIKaMH: OLIEHKH
JIOCTOBEPHOCTH MOJTyYEHHBIX
pe3yabTaToB (hU3UKO-
XUMUYECKUX U3MEPECHUH,
METOAMKAMH IPOBEAECHUS
HKCTIIEPUMEHTA TI0 U3yUCHHIO
CBOICTB BEILIECTB U MATEPHUAJIOB,
HAaBBIKAMHU KOPPEKTHOU
00paboTKH Pe3yJIbTaTOB
MOJYYEHHBIX (PU3UKO-
XMMHUYECKHUX BEJINYHH,
crioco0amHu MpeCTaBICHHS
pe3yabTaToOB pabOTHI B BUJIE
OTYETOB.

OIIK-2. Ciocob6eH nNpUMEHSITh
MPUHIIUATIBI CTPYKTYPHO-

G YHKITMOHATTEHOM
OpTraHHU3aINH, UCIIOJIb30BATh
(bU3HOIOTHYECKHE,

OIIK-2.1 3HaeT NPUHIUIIBI
CTPYKTYpHO-

(G YHKITMOHATBEHOM
OpraHu3aIuu JKUBBIX
00BEKTOB M MOHUTOPHHTA

3HAeT: TEOPETUUYECKUE OCHOBBI,
HOBEHIIUX HAYYHBIX U
IIPAKTUYECKUX JOCTH)KCHHUSA B
o0acTi OMOJIOTHYECKOM
XUMHU; OMOXUMHUUYECKUX OCHOB




[IUTOJIOTHYECKHUE,
OMOXUMHUYECKUE,
O6mopu3NIECKIE METOIbI
aHaM3a IS OLICHKH U
KOPPEKIIMHA COCTOSHUS KHBBIX
00BEKTOB U MOHHUTOPHHTA
Cpebl uX OOUTaHUS

Cpebl uX OOUTaHUS,
OIIK-2.2 yMmeeT NpUMEHSATH

TIPHHITATIBI CTPYKTYpPHO
(GYHKIIHOHATIBHOM
OpTraHHU3aIuU JUTS
MOHHTOPHHTA  CpPEIbl  UX
oOuTaHu;

OIIK-2.3 yMeeT
HCITOJIH30BATh METO/IbI
aHalM3a IS OIEHKH H
KOPPEKIIHU COCTOSIHHS
JKHBBIX 00BEKTOB u
MOHHMTOPHHTA  CPeIbl WX
00UTaHHUS;

OIIK-2.4 BnageeT MeTOIaMU
LIATOJOTHYECKHUX,
OMOXHMMUYECKHX,

Oono(u3NUecKux aHAIN30B
IUIA OLICHKU COCTOSTHUS
JKUBBIX OOBEKTOB.

KHU3HEICATEIILHOCTH OpPraHu3Ma;
ocobeHHOCTeH MeTabomu3Ma
KHUBBIX OPTaHU3MOB; METO/IOB
UCCIIEI0BaHU OMOXMMHUYECKUX
KOMITOHEHTOB B OMOJIOTHYECKHIX
KHUJIKOCTSIX M TKaHIX
KUBOTHBIX.

YMeer: aHanu3upoBaTh
MPOMCXOISTINE B )KUBBIX
OpraHu3Max MpoIecChl ¢
OMOXMMHUYECKOI TOUKH 3PCHUS;
OCYILECTBIISATH TOAOOP METO/I0B
Y IPOBOJIMTH UCCIICIOBAHHUS
a30TCO/IEPIKAIINX BEIIECTB,
JIMITATIOB, YTJIEBOJIOB U UX
METa0O0JIUTOB, MUHEPAIHHBIX
BEIIECTB, (EPMEHTOB B TKAHSX;
POBOJIUTH 00pabOTKyY
pe3yabTaTOB UCCIIEJOBAHUS;
UHTEPIPETHPOBATH PE3YIIbTATHI
OMOXMMUYECKUX UCCIIEIOBAHUM
JUTSL OLIEHKU COCTOSIHUSI OOMEHa
BEILIECTB U KOMIUIEKCHOM
JIMarHOCTHUKU OPTraHU3MOB;
UCTIOJIb30BaTh TEOPETHUECKUE
3HAHUS U IPAKTUICCKUE HABBIKU
JUISL pEeLIeHHUs
COOTBETCTBYIOIITNX
po(hecCHOHANBHBIX 3a]1a4.
Brnaneer HaBbikamu: paboOTHI B
XUMHUYECKOH J1abopaTopuH,
UCTIOJIB30BaHUST HEOOXOTUMBIX
npuOOpoB U 1a6OPaTOPHOTO
000pyI0BaHUS TIPU TIPOBEICHUN
UCCIICIOBaHU; UCTIOIb30BAHUS
TEOPETUYECKUX 3HAHUU U
NPaKTUYECKUX HABBIKOB, IS
pEIIeHHs] COOTBETCTBYIOIINX
po(heCCHOHANBHBIX 3a]1ad.

4. CTpyKTypa U coepkaHue Y4eOHO! TUCIUILTHHbBI
4.1. O0beM y4yeOHOM IMCUMIIMHBI M BUABI Y4e0HO#l padoThI

Buj yueOHoii padoThl

O0BLeM YacoB / 3a4eTHBIX ¢IHHHIL

Ounas popma

Ouno-3a04Has popma /
3aounas popma

O0mas Tpya0eMKOCTb U CIUNIJIMHBI 468
(13 3a4. en)
Oo0si3aTenbHasi  ayAUTOpPHAsi  HArpyska 330

(BCero 4acoB), B TOM 4HCJIe:

Jlexuun

100 (50/50)




CeMUHapCKU 3aHATHS

[TpakTudeckue 3aHATHS 130 (50/80)

JlabopaTopHbie pabOTHI 100 (50/50)

KypcoBas pabota / KypcoBO# POEKT -

Hpyrue ¢opmbl OpraHuU3aluu  y4eOHOTO -
nporecca (KOHTpOJIbHBIE paboThI,
WHIWBUIYAJIbHBIC 3aHATUS, KOHCYJIbTAIUU

u ap.)

CamocTosiTesbHas padora CTyJEeHTa 75 (30/45)
(BCero 4acos)

KountpoJsb 63 (36/27)

®dopma arrecranuu Dxk3ameH (5 cemectp) /
Dk3ameH (6 cemecTp)

4.2. Conep:kanue pa3iesioB y4eOHOM IUCIATIIIMHBI

Pa3znea 1. Crarnueckass XuMusl OM0JIOTHYEeCKHX 00 bEKTOB.

Tema 1. Xumuuyeckue OCHOBBI OMOJIOTMUYECKHX MPOLECCOB KAK pasjaelt
XUMHUHU — OHOJIOTHYECKAS XUMMS.

Bbuonorunyeckas xumMus — Hayka O Kaue€CTBEHHOM COCTaBE, KOJUYECTBEHHOM
COJCP)KAHUM U TMPEBPAILCHUSIX B MPOIECCE KUZHEACATCIBHOCTH COCIMHEHUH,
o0pa3yromux KuBYI0 Matepuro. Mctopus pa3Butus Onoxumun. 3HaueHUE OMOXUMHH
JUTSL Pa3BUTHUSL OWOJIOTHUH, MEIWIIMHBI, CEIHCKOTO XO3SHCTBA, MPOMBIILICHHOCTH
nepepadOTKU PACTUTEILHOIO U S>KMBOTHOTO ChIPbsl, XUMHUYECKOIO MPOU3BOJCTBA,
POMBIIIUIEHHOCTH MHKPOOUOJIOTMYECKOro cuHre3a. Craruueckas, AMHAMUYECKas U
byHKIIMOHATBHAS OMOXUMUSI.

Tema 2 . XuMHUYeCKHH COCTAB OPraHU3MOB.

[TOoCTOSIHHO U MHOTJA BCTPEYAOLIUECS DJIEMEHTBI B COCTABE KUBOM MATEPHH.
[IoHATHE O MAKpO-, MUKPO- U YJIBTPAMUKPOIJIEMEHTaX. XapaKTepUCTHKAa OCHOBHBIX
KJIACCOB XMMUYECKHUX COECMHEHU, BXOJSIINX B COCTAB )KUBOM MAaTEPUH.

Tema 3. AMHHOKHCJIOTHBIH COCTaB 0€JIKOB.

DneMeHTapHBIA COCTaB OENKOB. AMHMHOKHCIOTBI — CTPYKTYPHBIC €IHHUIIBI
oenka. CTpoeHHe U CBOMCTBAa aMUHOKHUCIOT. X kimaccudukanus. AnudaTuieckue,
apOMaTUYECKHE U TEeTEPOIMKINYECKUE AMUHOKUCIOTHI. IMHUHOKHCIOTA — MPOJIMH.
[ToHsATHE O 3aMEHUMBIX U HE3aMEHUMbBIX AMHUHOKHUCIIOTAX.

Tema 4. CTpykTypa 0€J1KO0BOH MOJIEKYJIbI.

CrocoObl CBS3UM aMUHOKUCIIOT B MOJIEKYJIaX O€JIKOB (MeNnTUHas, BOAOPOIHAS,
nucynbhuIHas, HoHHas, TuipodoOHas ). YPOBHU OpraHU3aIluU CTPYKTYPhI OCIKOBOM
MouiekyJibl. [IpuMepsl 6enkoB, 00aIal0MIUX YETBEPTUYHON CTPYKTYpOH (MHCYIMH,
reMOTJIOONH, KaTajasa).

Tema 5. Pu3nko-xuMHYeCKHe CBOMCTBA 0€JIKOB.

®u3nko-xuMuYeckue cBoicTBa OenkoB. AMdorepHocTh. M30371€eKTpHyeckas
touka.  Kosougnele — cBoWicTBa  OENKOBBIX  pacTBOpoB.  HartuBHble U
JeHATypUpOBaHHbIE Oenku. Beimenenme u ounctka OenkoB. MONEKYJISApHBIN BeC
OenkoB M ero ompeneneHue. buonornueckoe 3HaueHue OenkoB. CTpyKTypHas,
MEXaHOXMMUYECKasl, KaTAIUTUYECKasl, TPAHCIOPTHAsl, TOPMOHaIbHAsA, 3alllUTHAas U
sHepreTnueckas  ¢yHkiuu  OenkoB. Kmaccuduxaruss  GenKOBBIX — BEIIECTB.




XapakTeprucTUKa OCHOBHBIX TPYIIT OEIKOB.

Tema 6. Ciioxubie 0eaku — nporenabl. HykiiemHOBBIE KMCJIOTHI.

Knaccudukanus nporenoB. beakoBbIii KOMIIOHEHT U IPOCTETUYECKAs TpyIIa
B nporeuaax. MoHOHykneoTuAbl. llypHHOBBIE W TUPUMHUIMHOBBIE OCHOBAHHSL:
aJeHUH, TyaHWH, UUTO3WH, Yypalwyl U TUMHUH. PuUOOHyKIE€OTHABI U
N€30KCUpUOOHYKIIEOTHIbl. HyKIIenHOBBIE KUCIOTHI. J{Ba THIA HYKIEMHOBBIX KUCIOT.
BoieneHne HYKIEHHOBBIX KHCIOT. XUMHUYECKHH COCTAaB HYKJIEHMHOBBIX KHCIOT.
MonekynsipHblii BEC HYKIEUHOBBIX KHUCIOT. CTpoeHHWe HYKIEHHOBBIX KHCIOT.
OYHKIUU HYKJIEUHOBBIX KHUCIIOT B OpTaHU3ME.

Tema 7. Crpoenne ¢epmentoB. CBoiicTBa (epMeHTOB  Kak
OMOJIOTMYECKHUX KATAJIN3AaTOPOB.

Kpatkas ucropus pa3Butus y4deHuss o (epMeHTax. MeTonbl BBIACICHUS H
ounctkd ¢epmeHTOB. benkoBas mpupoma (GepmMeHTOB, €€ J0Ka3aTeIbCTBA.
MonomepHble U MyiabTUMepHble  QepmeHThl.  CBoOiCTBAa  (PEpMEHTOB:
TEPMOJIA0OMIBHOCTh,  3aBUCHMOCTh  AKTHUBHOCTM OT 3HaueHus pH  cpenbl
Cneunduunocts ¢epmeHToB, €€ BUAbL. CXOACTBO U pa3iuyue B JEHCTBUU
(dbepMeHTOB 1 HEOETKOBBIX KaTaIN3aTOPOB.

Tema 8. Mexanusm jaeiictBusi pepmentoB. Knaccugukauus ¢gpepmMeHTOB.

Mexanu3m aeicTBHsl (EepMEHTOB. AKTHUBHBIA W aJNIOCTEPUUYECKUN IICHTPHI
dbepmenToB. Homenkinarypa u kinaccudukaiys GepMeHTOB.

Tema 9.Xumus yrieBoaos.

OOmasi XxapakTepucTUKa YIJIEBOJOB M MX Kiaccudukarus. MoHocaxapuabl.
Homenknartypa. CTpykTypHasi 1 ontudeckas uzomepus. Tayromepus. MyrtapoTanus
MOHOcaxapuaoB. PHU3NUECKHE UM XMMHUYECKUE CBOMCTBA. Peakiuym mo pa3nuyHbIM
(GyHKIIMOHAIBHBIM TpynnaM. Baxkuelmue npeacraButenu: pudo3a, 1e30KCHpruO03a,
II0Ko03a, (pykrosa, ramakrto3a. Jlucaxapuasl. Caxapo3a, ManbTo3a, JaKTO3a.
Crpoenue u xumuueckue cpoiictBa. [lonmucaxapuapl. Knaccudukanus. Baxueime
NPEACTABUTENN: Kpaxmal, IJIMKOT€H, LEeJUTiio3a. buonornyeckoe 3HaYeHUE
MOJIMCaXapHIOB.

Tema 10. Xumus JUNHI0B.

[Ipocteie nunuael. Kinaccudukanus. ['muuepuasl (HEHTpalbHBIE KUPBI), UX
cTpykTypa. IIpocTeie W cMmemaHHble TpUINIHLEPHUABL. TBEpABIE KUPBI M Macia.
Owmbuienue runepunoB. CTepuabl, coCcTaB M CTpoeHHe. XojecTepuH. JKemyHbie
kucioTel.  Crepoummnble  ropmoHbl.  CroxHbie  gunuabl.  Knaccudukamms.
®ochomunuast. Jleuntun. CTpoeHne u 6MOJOTHUECKOE 3HAYEHHE.

Tema 11. Buramunsl.

Buramunsl KakK BELIECTBA, HEOOXOAMMbIC TS HOPMAJIBHOM
KUZHEJEATEIbHOCTU JII0OOTO opraHusma. VcTopus OTKpbITUS BUTaMUHOB. Poiib
BUTAMUHOB B NUTAaHUM YEJIOBEKA U KUBOTHBIX. ABUTAMHHO3bI, TUTIOBUTAMUHO3HI,
TUNEPBUTAMUHO3bI. Poiib BUTaMMHOB B pacTeHusX. COOTHONIEHHWE BUTAMHUHOB M
koepmentoB. Knaccudukanuss 1 HOMEHKIATypa BUTaMHHOB. JKupopacTBOpuMbIE
BUTaMUHBI. BopopactBoprmble BUTaMHHBI. [lHIlIEeBblE HCTOYHUKM BUTAMHUHOB.
Cytounas Hopma. HapyuieHusi, BbI3bIBA€MbI€ HEIOCTATOYHBIM WU U30BITOYHBIM
noTpeOIeHuEM BUTAMUHOB.



Tema 12. 'opmoHBI.

Hcropus pa3zButHs yuyeHus 0 ropMoHax. OmnpenesieHue MOHATHS «TOPMOHBD).
Oco0eHHOCTH TOPMOHOB KaK XHMHYECKMX peryiasaropoB. Homenknarypa u
KJ1accuukanus TOpMOHOB.

Pa3nen 2. JlunaMmudeckass XuMHUA OHOJIOTHYECKUX 00bEKTOB

Tema 1. O0mue noHATHS 00 OOMEHe BellleCTB U JHEPrUU B OPraHusme.

CoBpeMeHHbIE TMPEACTaBICHUS O CYUIHOCTH XKu3HH. OOMEH BelecTB U
HEPrUH — HEOTHEMIIEMOE CBOMCTBO JKUBOT0. DHEPreTHKAa OOMEHA BEILECTB.

Tema 2. AHapoOHOE OKHUCJICHHE YIJIEBONOB.

[IpeBpamennss yrieBomoB B Ipouecce mnuuieBapeHus. lcenosp3oBaHue
YIJIEBOAOB B IIaCTHUYECKOM oOMeHe. buocuHTe3 rmkoreHa. lcnosb3oBaHue
yIJI€BOJOB B KayeCTBE MCTOYHMKA SHEpPrud. MeTtadoim3M MOHOCAaxapuIoB.
AHa’poOHOE OKHUCIIEHUE YTIIEBOJOB U €r0 IHEPreTHUecKuid 3 HeKT.

Tema 3. A3poOHOe OKHCIEHHE YTJIEBOI0B.

OxucIUTETbHOE JEKAPOOKCUIMPOBAHUE MUPOBUHOTPAIHOW KHUCIOTHL. L[{ukin
TPUKapOOHOBBIX M JTUKAPOOHOBBIX KUCJIOT (Kpebca). AmoToMu4eckuii myTh pacriaja
YTJIEBOJIOB. [ TIOKOHEOTEHE3.

Tema 4. buosioruyeckoe OKucJIeHHUeE.

OmnpeneneHue TNOHATHS «OUOJIOrMYECKoe OKucieHue». Mcropus pa3BuTHs
NPEACTABICHU O MeXaHu3Me Ouojornyeckoro okucienusa. Kiaccudukanms
IpOLECCOB Ouonoruueckoro okucieHus. CoBpeMeHHass TeopHus OMOJOTUYECKOTO
okucienus. ConpspkeHue OMOIOTMYECKOTO OKUCIEHUS ¢ PochOopUIupoBaHUEM.

Tema 5. O0MeH JTUNUIOB.

OOMeH TpurnunepuaoB. Pecunres »xMpoB B CTEHKE KUIIEYHUKA. Paciiennenue
TPUTTIMIIEPUAOB. MexaHn3M OWOCHHTE3a BBICHIMX JKUPHBIX KHCIOT. MexaHu3m
OMOCHHTE3a TPUTIIHLIEPUIOB.

Tema 6. O0OMeH JIUIIONI0B.

O6Mmen crepunoB. OOMeH BockoB. OOMen dochomunuaoB. OOmeH
rukoannuaoB. OoMeH areTuii-KoA.

Tema 7. O0MeH 0esIKOB.

[Tytu pacnaga 6enkoB. ['uaponus 6enkoB. BecackiBaHue nMpoayKTOB THIPOJINA3A
OenkoB. ['HueHue Oesika B KUIIICUHUKE.

Tema 8. MeTa60,113M aMHMHOKHUCJIOT.

MeTtabonuzm AMHHOKHCIIOT B TKaHsX. Jle3aMrHHApOBaHUE.
TpancamunupoBanue. JlekapookcunupoBanue. BzanmonpeBparieHust aMHOKUCIIOT.

Tema 9. KoHeuHble NPOAYKTHI pacnajga aMuHOKHUCJIOT.

[Tytu cBsI3pIBaHMsI amMmMuaka B opranusMme. Ponp acrmaparuHa u riayraMuHa B
CBSI3bIBAHWU aMMHUaKa. MexaHu3M OMOCHHTE3a MOUEBUHBI.

Tema 10. buocunTe3 6e1KOB.

[IytTu U MexaHU3Mbl NPUPOJHOIO CHUHTe3a OelkoB. MarpuuHas Teopus
onocuHTe3a 0enkoB. [lepeHoc HOBOOOpa3oBaHHBIX OEJIKOB Yepe3 MEMOpaHHI.

Tema 11. O0OMeH HYKJIEHHOBBIX KHCJIOT.

[yt pacnaga HYKJIEHMHOBBIX KHUCIOT 10 CBOOOAHBIX HYKJIEOTHI0B. OOMeH
nykieosuadocdaros. buocunres JIHK. buocunres PHK.



Tema 12. Boanblii 1 MUHepaJbHbIH 00MEH.

OO61asi XxapaKTepucTUKa >KUIKOCTHBIX cpell opranu3ma. Cojaep:kaHue BOJbI B
OpraHu3Me U €€ pachpeiesCHUE MEXAY Pa3HbIMU TKAHAMU. DJIEKTPOIUTHBIN COCTAB
JKUJIKOCTHBIX CpEl OpraHu3Ma. 3HAYEHUE MHUHEPAIBHBIX COJEH B PpEryJsiuuu
OCMOTHYECKOIO [IaBJIEHUS W aKTHUBHOM peakuuu cpenbl. bydepHbie cuctemsl
opranuzMa. MUKpO3JIEMEHTBI U UX POJIb B MOJACPKAHUU CTPYKTYPhl OMOTIOJIMMEPOB.

Paznen 3. UnTerpanus u peryJjsinus nNpoueccoB 00MeHa BelecTB

Tema 1. B3anmocBsi3b 00MeHa BellleCTB B OpraHu3Me.

OO1ue MmonoKeHus: 0 B3aUMOCBA3M OOMEHa BelecTB B opranuzMe. OOMmeH
BEIIECTB KaK €AWHOE LeJoe. B3auMoCBs3b HYKIEHMHOBBIX KHUCIOT U OEJIKOB.
[lepBUYHOCTH BO3HUKHOBEHHSI OCJIKOB W BTOPUYHOCTH TOSBIICHHUS HYKJIEHHOBBIX
KHCIIOT B TIPOIIECCE Pa3BUTHS XKMBOW MaTepun. B3anMocBs3p 00MEeHAa HYKJICMHOBBIX
KHCIIOT W yraeBoaoB. Poub 5-dochopubynoso-1-mupodochara B OmocuHTe3e
IIyPUHOBBIX U TUPUMHUIMHOBBIX HYKJIEOTUIOB. CONPSIKEHNE OKUCIIEHUS YIJIEBOJOB U
ouocuHTe3a Hykieosuarpudocdaros. Hykneosunaudocharcaxapa kak KopepMeHTHI
u cyOcTtpaTtel B OHMOCHMHTE3€ CIIOKHBIX YIJIeBOJOB. B3auMocBsa3p oOMeHa
HYKJIEUMHOBBIX KHUCJIOT U JMnuaoB. ComnpsbkeHHOCTh (ochopunupoBanus AD c
OKHCJIEHUEM  BBICHIMX JKUpPHBIX  KHciIOT. Hykneosmpaudocdarxonun  Kak
HEHTpaJIbHBIA MeTa0oIUT Npu OuocuHTe3e GochonunuaoB. Bzaumocssa3b 0€IKOBOTO
U yriIeBogHOTo oOmeHa. Poib NUPOBUHOTPAJHONW KHUCIOTHI B OCYIIECTBJICHHU
nepexoqa OT YIIeBOAOB K OenkamM u oOpaTHO. B3ammocBs3p oOMeHa O€IKOB H
munuoB. CUHTE3 aMUHOKHUCIIOT 32 CUeT mpeBpanieHus anetui-KoA B IIHMOKCUIEBOM
IIUKJIC W IHUKJIE TPUKAPOOHOBBIX M JUKAPOOHOBBIX KHUCJIOT. B3ammocBsi3b oOMeHa
YTJIEBOJIOB U JIUMKJIOB; poJjib aneTusi-KoA B 3TOM mporecce.

Tema 2. Peryasiuus npoueccoB ;KM3HeAeATeJIbHOCTH.

YpoBHU  peryisiiud  KU3HEHHBIX MPOLECCOB B  JKUBOM  MPUPOJE:
MeTa00IMYECKHUM, ONMEPOHHBIM, KIETOYHBINH, OpPraHU3MEHHBIN, MOIMYISIUOHHBIN.
Merabosinueckuii ypoBeHb peryisaiuu. Perymsius ¢hepMeHTaTUBHBIX MPOLIECCOB 32
CYET M3MEHEHHUS AKTUBHOCTU (PEPMEHTOB: Hecneuuuuecko u crnenupuueckoil.
Perynsuust oOmena cuHrte3a (epmeHTOB (MHAyKUMS W pernpeccus). OnepoHHBIN
ypoBeHb  peryisiuuu. llonstue 00  omepone. Perymsmuss — OuocuHTe3a
MH(OPMAITMOHHBIX MaKpOMOJIEKYJl (IpUpOJa PENPEecCOPOB U HHIYKTOPOB, POJIb
rOPMOHOB). JIaTeHTHOE M aKTUBHOE COCTOSIHUE WMH(MOPMAIMOHHBIX MaKpOMOJIEKYJI.
[Tpunuun oOpaTHON CBsi3W B perymsinuu oOMmeHa BemiecTB. KieTouHblil ypoBEHBb
PEryJsIUU TPOLECCOB KU3HENEATENbHOCTH. [IpOHMIIaeMOCTh MIIa3MaTUYECKON U
KJIETOYHOU MeMOpaH. TpaHCHOpPT MeTabOIUTOB B KJIETKE. SIIepHO-IIUTOMIa3MEHHBIE
OTHOLUEHUS B KieTke. [IpocTpaHCTBEHHOE pa3zelieHne MPOLECCOB CUHTE3a U pacnaaa
B KJeTke (KommapTMeHTanuzanus). OpraHu3MeHHBbI ypOBEHb  PETYJISIIUU.
['opmonanbHast  perymsnust OuWOCHMHTE3a  WMH(OPMAIMOHHBIX  MAKpPOMOJIEKYII.
Perynsauuss OMocMHTE3a TOPMOHOB MPU MOCPEACTBE TPOMUHOB (KOPTUKOTPONUH U
T.11.). Ponp mukimueckoro AM® B oCylIeCTBIEHUM ACHCTBHUS KOPTHUKOTPOIMHA W
Ipyrux TopMoHOB. HeiliporopmoHnaibHast perynsinus OHOCHHTE3a TOPMOHOB
MeTraMmopdo3a y HaceKOMbIX. [lomyNsiiMOHHBIA YPOBEHb PETYNSIUU. AHTUOHMOTUKH
MUKpPOOOB, (DUTOHUMIBI PACTEHUM, TEJIEPrOHbl >KUBOTHBIX W UX BIHSHHE Ha



TPOIIECCHI

KU3HCACATCIIbHOCTU.

buoxumuueckue

OCHOBBbI

CIIOHTAHHOU

HN3MCHUYMBOCTH B IOIIYJIAIOUAX. benkoBbIit HOJ'II/IMOP(bI/IBM B MOIIYJHANUAX PA3JIMYHBIX
BHUJOB U BO3BMOXXHBIC MCXaHHU3MBbI €I'0 IMOAACPKAHUA.

4.3. Jleknuu
O0beM yacoB
Ne ni/m Ha3Banue Tembl Ounas 3aouHas
¢popma ¢popma
5 cemectp
1 XVUMHUYECKUE OCHOBBI OMOJIOTUIECKHIX MTPOIIECCOB 2 -
KaK pazJie] XUMUU — OMOJIOrHYecKasi XUMUsl.
2 XHMMHUYECKUI COCTAaB OPraHU3MOB. 4 -
3 AMUHOKHCJIOTHBIM cOCTaB OEIKOB. 4 -
4 CtpyKkTypa 0€JIKOBON MOJICKYJIBI. 4 -
5 DU3NKO-XUMHUYECKHE CBOMCTBA OCIIKOB. 4 -
6 Crnoxnbie 6enku — nmpoTensl. HykaennoBbie 4 -
KHUCIIOTHI.
7 Crpoenne pepmenToB. CBolicTBa PEPMEHTOB KakK 4 -
OMOJIOTUYECKHX KaTaanu3aTOPOB.
3 Mexanusm nericteus pepmenToB. Kinaccudukarus 4 -
(dbepMeHTOB.
9 XuUMUs yriieBOJOB. 4 -
10 XUMUS TAITUIOB. 4 -
11 ButamunbI. 6 -
12 I"'opMOHBL. 6 -
Bcero 3a 5 cemectp: 50
6 cemecTp
1 OO6urme nmoHATUs: 00 OOMEHE BELIECTB U SHEPTUH B 2 -
OpraHu3Me.
2 AHa3poOHOE OKHUCIICHHE YTIICBOJIOB. 4 -
3 AdpoOHOE OKUCIIEHHUE YTIIEBOIOB. 4 -
4 bronornueckoe okuciIeHue. 4 -
5 OOMEH JIUITHUIOB. 4 -
6 OOMEH JUIIOUIOB. 2 -
7 OOMeH OeNKoB. 4 -
8 MeTab0113M aMHUHOKHCIIOT. 2 -
9 Koneunsle mpoyKThl paciajia aMUHOKHCIIOT. 4 -
10 BrocunTe3 6enKoB. 4 -
11 OOMeH HYKJIEHHOBBIX KHCIIOT. 4 -
12 Boanpliii 1 MuHepaabHBIN 0OMEH. 4 -
13 B3anMocBs3p 00MeHa BEIIECTB B OpraHU3Me. 4 -
14 Peryisiiys npoueccoB )KU3HEACATEIbHOCTH. 4 -
Bcero 3a 6 cemecTp: 50
Hroro: 100 -

4.4. lIpakTnyeckne 3aHATUSA

Ne i/ Ha3sBanue TemMbl O0BeM yacoB
Ounas 3aounas
dopma dopma




5 cemectp

1 XHMMHUYECKUI COCTAaB OPraHU3MOB. 4
2 AMUHOKHCJIOTHBIM cOCTaB OEIKOB. 6
3 Knaccudukanus, crpoenue, CBOWCTBa, (QyHKITHH 4
OeIKOB.
4 HyxkenHOBbIE KUCIOTBI: TUIIBI, CTPOCHHE, 4
byHKIINA
5 ®DepMeHTHI: CTpoeHue, Knaccudukanus, 6
HOMEHKJIaTypa, O YHKIINH
6 CrermuduyHOCTh M1 MEXAaHU3M JEHCTBUS (PEPMEHTOB 4
7 MoHo-, Tu- u TOJHCaXapH/BL: CTPOCHHUE, 6
HOMEHKJIATypa, CBOMCTBA.
8 Jlunuael: K1accuuKaiys, CTpOCHNE, CBOICTBA. 4
9 2Kupo- 1 Bo1opacTBOPHUMbIE BUTAMUHBI 6
10 T'opmons!. [IpUHIUIBL PETYISIUN TOPMOHATBHBIX 6
CUCTEM
Bcero 3a 5 cemecrtp: 50
6 cemecTp
1 DHepreTuka oOMeHa BeniecTB. AHA00IU3M U 6
KaTabOoIN3M.
2 [TpomexxyTOUHBI OOMEH BEIIECTB 6
3 OOMeH yrieBoioB 6
4 brocnHTe3 rmmkoreHa 10
5 buonornueckoe okucieHue 10
6 OOMEH TUIIUI0B 10
7 IlepeBapuBanue >KMpPOB 10
8 OOMeH OeJIKOB U aMUHOKHUCIIOT 10
9 Hapymenust oOMeHa BemecTn 12
Bcero 3a 6 cemecTtp: 80
Hroro: 130
4.5. JIabopaTopHbie padoThI
Ne ni/nn Ha3Banue Tembl O0beM yacoB
Ounas 3aouHas
dopma dopma
5 cemectp
1 MeTtoib1 Hccae1oBaHUS OMOIOTHYECKOTO 2
MaTepuaia
2 CriocoObl MPOMBIIIUIEHHON TIepepaboTKH 2
PACTUTEILHOTO U JKUBOTHOTO CBIPhSI
3 Mertoast onpenenenust N- u C- KOHLIEBBIX 2
AMUHOKHCIIOT
4 CBolicTBa 0.-aMUHOKHUCIIOT 2
5 I{BeTHBIC peakiuu Ha OEKU 2
6 OmnpezneneHne N303JEKTPUIECKON TOUKH OEITKOB 2
7 Mertoabl BEIIEIEHNS U OUUCTKH OEIKOB 2
8 Peakmn ocaxkneHust 6eIKoB 2
9 OmnpeneneHne MOJICKYJISIPHOTO Beca OSJIKOB 2
10 KadecTBeHHBIC peakiMy Ha CIIOKHBIC OCJIKU 1 2




IPOAYKTHI UX THIPOSIN3a

1 HyxnenHoBbIe KUCITOTHI: TUTIBI, CTPOEHUE, 2
byHKIIHA
12 BoiaeneHne HyKI€MHOBBIX KUCIIOT, MOJIEKYJIIPHBIN 2
BEC
13 Fnuponnmqecme (hepMeHTHI ¥ H3yYeHHE UX 2
CBOMCTB
14 OKHUCINUTENBHO-BOCCTAHOBUTENBbHBIE (DEPMEHTHI 2
15 MoHocaxapuibl 2
16 Jrcaxapuibl 1 IoMCcaxapuiabl 2
17 KauecTBeHHBIE peakMy Ha YTIEBOIbI 2
18 I'nunepuapl, CTepuibl, CI0KHBIC JIUMUABI 2
19 XUMUS TUIAI0B 2
20 2Kupo- 1 Bo1opacTBOPHUMbIE BUTAMHUHBI 4
21 KauecTBeHHBIC peakiii HA BUTAMUHBI 2
2 ['opMOHBI KaK XUMUYECKUE PETYISATOPHI. 4
[TpuHIMIIBI PETYIISIIMI TOPMOHAIBHBIX CUCTEM
23 KauecTBeHHBIE pEaKIIMU HA HEKOTOPbIE TOPMOHBI 2
Bcero 3a 5 cemecTp: 50
6 cemecTp
1 OO6mmue moHaTHsi 00 0OMEHE BEIeCTB M SHEPTHH B 2
OpraHu3Me
2 DHepreTuka oOMeHa BEIIECTB 2
3 AHabonmu3M 1 KaTaboau3M 2
4 [TpomexyTouHBI 0OMEH BELIECTB 4
5 KonnuecTBeHHOE onpeiesieHne caxapa B KpOBH 110 2
Merony XarenopHa-lencena
6 OOMeH yTaeBOIOB. 2
7 AHa’poOHOE OKUCIICHUE YTIIEBOJIOB 2
8 [IpeBpaiiieHust yriieBoaoB B IpoIecce 2
MUTIeBapEHUs
9 Ncnonp3oBanue yrieBoJ0B B IIACTUYECKOM 2
oOMeHe
10 buocunTes rimkorena 2
11 Hcnonp3oBaHue yrieBoJ0B B Ka4€CTBE UCTOYHUKA 2
SHEPTrUu
12 MeTab013M MOHOCAaXapHI0B 2
13 AHa’po0OHOE OKHUCIICHUE YTIIEBOJIOB U €ro 2
sHepreTudeckuii 3 exT
14 OnpeneneHne NpoMeXyTOUHbIX TPOYKTOB 2
YTJIEBOJTHOTO OOMEHa
15 OnpeneneHue caxapa B MOue 2
16 MoaenupoBaHHe TPOIIECCOB OMOIOTHIECKOTO 2
OKHCIICHUS
17 [lepeBapuBaHue KUPOB 2
18 OnpeniesieHne KETOHOBBIX TEJl B MOYE 2
19 AHaJu13 )Key104YHOr0 COKa 2
20 [lepeamuHrpoBaHKE TIIyTAMHUHOBON KHCJIOTHI C 2

MIUPOBUHOTPAJHON KUCIOTON IIPU Y4aCTUHU
aJJaHMHAMUHOTpaHCchepasbl




21 KavecTBeHHBIE peakliii HAa MOYEBUHY. 2
22 KauecTBeHHBIE peakllny Ha OEJIOK B MOYE 2
23 Brigenenrne Mo4eBOi KUCIIOTEI U3 MOYU U 2
HCCJICIOBAHUE €€ CBOWICTB
24 KadecTBeHHOE M KOJMYECTBEHHOE OOHAPYKCHHE 2
HEOPraHWYECKUX COCTaBHBIX YaCTEel MOYH
Bcero 3a 6 cemecTp: 50
Hroro: 100

4.6. CamocrosiTesibHasi padoTa CTyIeHTOB

Ne | HazBaumue pasnesa / TeMbl Buna camocrosiTe/ ILHOM O0BeM yacoB
n/n padoTsI Ounas 3aouHas
dopma dopma
S cemecTp
1. | buoxumus Kak Hayka. HOJArOTOBKA K
mabopaTopHBIM padoTam 1 2
oopmiieHHEe 0TYETOB
2. | XuMUYeCKUl COCTaB TOATOTOBKA K
OpTaHU3MOB. nabopaTopHBIM paboTam 1 2
ohopmIIeHHE OTYETOB
3. | AMHHOKHMCIIOTHBII COCTaB MOATOTOBKA K
OEJIKOB. 71ab0paTOpHBIM paboTam U 2
oopmIIeHHE 0OTYETOB
4. | CtpykTypa O6enKoBoii MOJIrOTOBKA K
MOJICKYJIBI. nabopaTopHBIM paboTam 1 2
ohopmIieHHE OTYETOB
5. | PUBUKO-XUMHUYECKHUE TOATOTOBKA K
CBOICTBa OEJKOB. nabopaTopHBIM paboTam 1 2
ohopmIieHHE OTYETOB
6. | CioxHble OEIKHA — MHOATOTOBKA K
nporeuasl. HyknenHoBbie 71ab0paToOpHBIM paboTam U 2
KHCIIOTBHI. oopmIieHHE OTUETOB
7. | Ctpoenue GpepMeHTOB.
CaoiicTBa epMEHTOB KakK TOArOTOBKA K
5 HOTOLHECKIX mabopaTopHBIM padoTam 1 2
oopmiieHHe 0TYETOB
KaTaJn3aTopOB.
8. | Mexanusm aeicTBus TOJITOTOBKA K
dbepmenToB. Knaccudukanus | 1aboparopHbiM paboTam u 2
(bepMeHTOB. o(hopMIIEHHE OTYETOB
9. | XuMus yrieBoioB. HOATOTOBKA K
nmabopaTopHBIM padoTam 1 2
oopmiieHHE 0OTYETOB
10. | Xumus TUnuaoB. MOATOTOBKA K
nabopaTopHBIM paboTam 1 2
ohopmIIeHHE OTYETOB
11. | ButamuHBI. HOATOTOBKA K
71ab0paToOpHBIM paboTam U 4
oopmIieHHE OTYETOB,
HamucaHue pedepara




12. | 'opMOHBL. MHOATOTOBKA K
71ab0paToOpHBIM paboTam U 6
oopmIieHrE OTYETOB,
HamucaHue pedepara
HToro 3a 5 cemecTp: 30
6 cemecTp
1. | OOmwue nmouarus o0 oOMeHe IIOATOTOBKA K 2
BELIECTB U YHEPTUU B 71a00paToOpHBIM paboTam U
OpraHusme. oopmIieHHE OTYETOB
2. | AHa»poOHOE OKHCIICHHE MOJIrOTOBKA K 4
YTJIEBOJIOB. nabopaTopHBIM paboTam 1
ohopmIIeHHE OTYETOB
3. | A3poOHOE OKHCIIEHHE OATOTOBKA K 4
YTJIEBOJIOB. 71ab0paToOpHBIM paboTam U
oopmiieHHEe 0TYETOB
4. | buonornyeckoe OKUCICHHUE. MHOJArOTOBKA K 4
nmabopaTopHBIM padoTam 1
oopmiieHre 0TYETOB
5. | OOMeH TUIuIoB. MOJITOTOBKA K 2
nabopaTopHBIM paboTam 1
ohopmIIeHHE OTYETOB
6. | OOMeH JIUITONIOB. HOATOTOBKA K 2
nmabopaTopHBIM padoTam 1
oopmiieHHe 0TYETOB
7. | O6meH GenKoB. MOJITOTOBKA K 2
nabopaTopHBIM paboTam 1
ohopmIIeHHE OTYETOB
8. | MeTtabomm3M aMIHOKUCIIOT. OArOTOBKA K 4
nmabopaTopHBIM padoTam 1
oopmIieHHEe 0OTYETOB
9. | KoneuHble NpOayKTHI MIOJArOTOBKA K 2
pacmaja aMUHOKHUCIIOT. nabopaTopHBIM paboTam 1
ohopmIIeHHE OTYETOB
10. | buocunTe3 OEIKOB. HOATOTOBKA K 4
nmabopaTopHBIM padoTam 1
oopmIieHHE 0OTYETOB
11. | O6GMeH HYKJIEHHOBBIX MIOJArOTOBKA K 3
KHCJIOT. nabopaTopHBIM paboTam 1
ohopmIIeHHE OTYETOB
12. | BonHblit 1 MUHEpaTbHBIN MHOATOTOBKA K 4
0OMeEH. nabopaTopHBIM paboTam 1
ohopmIIeHHE OTYETOB
13. | B3aumocssa3s oOMeHa MOATOTOBKA K 4
BELIECTB B OPraHU3ME. 71ab0paToOpHBIM paboTam U
oopmIIeHHe 0OTYETOB
14. | Perynsius nmpoieccoB MOATOTOBKA K 4
KU3HEICITCIBHOCTH. nabopaTopHBIM paboTam 1
o(hopmIIeHHE OTYETOB
HToro 3a 6 cemecTp: 45
Hroro: 75




4.7. KypcoBble pa6oThl / IPOEKTHI HE IPETyCMOTPEHbI YU€OHBIM IJIAHOM.

5. MeToanueckoe odecnedeHue, 00pa3oBaTeibHbIEe TEXHOJIOTHH.

[IpenonaBanue AUCHUIIIMHBI BEIETCS C MNPUMEHEHHEM CIEAYIOIIMX BHUIOB
00pa30BaTeNbHBIX TEXHOJIOTUM:

NupopmanimoHHbie TEXHOJIOTHH: HCTOIL30BAHUE DJCKTPOHHBIX YUCOHUKOB,
XUMHUUYECKUX TIPOTrpaMM MPHU MOJATOTOBKE K JIEKIUAM U MPAKTUYECKUM 3aHSATHSM.

PaboTa B komaHie: coBMecTHast paboTa CTYJIEHTOB B TPYIITIE TP MOJATOTOBKE K
MPAKTUYECKUM 3aHSTHSM, BBITIOJHEHNE TPYIIOBBIX JTOMAIIIHUX 3aIaHUM.

6. @®OopMBbI KOHTPOJISI 0CBOCHUS YUeOHOM M CIUTIIMHbI

Texymrast aTrectanusi CTyACHTOB TPOU3BOAUTCS B JHUCKPETHHIE BPEMEHHBIE
WHTEPBAJIBl JIEKTOPOM U TMPEINoaaBaTeieM, BEAYIIUM MPAKTUUCCKUE 3aHATHS TI0
JTUCITUTUIMHE B PA3IUYHBIX (hOpMax: BBHIIOJHEHHE MUCHhMEHHBIX TOMAITHUX 33 aHHUH
¥ KOHTPOJBLHBIX PaboT, 3anuTa JJabopaTopHBIX padoT.

[IpoMeXyTOUHBI KOHTPOJIb IO pPE3yJbTaTaM OCBOCHMSI JAMCIMILIAHBI
POXOJUT B (POpME MUCHMEHHOTO HK3aMEHa.

Cucrema olieHUBaHUS y4€OHBIX JOCTHXKEHUM CTYIEHTOB, OLICHOYHBIE CPECTBA
MPENCTaBICHBl B (POHIE OIICHOYHBIX CPEICTB K pabodeil mporpamme y4deOHOM
JTUCHUIUIMHE (TIPUIIOKEHUN).

7. YueOHO-MeTOAMYECKOe W MPOrpaMMHO-HH(popMannoHHOe olecredeHne

AUCHUIIMHBI

A) OCHOBHas IuTEpaTypa:

1. Komog, B.II. buoxumus [Tekct] : yueO. mms By3oB / B.II. Komos,
H.B. llIsenoBa. M. : JIpoda, 2004. — 640 c.

2. bepesos, T.T. buonoruueckast xumust [ Tekct] : yueO. ajist Mea. UH-TOB /

T.T. bepeszos, b.®. Koposkun; nox pexa. C.C. JleboBa. — M. : Menunuuna, 1983. — 749
c.

3. buonoruueckast xumus [Tekcr] : yueb. mocobue sl CTYACHTOB BBICII.
yuae0. 3aBenenuii / F0.b. ®unmunmoswy, H.M. KoBanesckas, I'.A. CeBacThHOB U 1Ip.;
nox pea. H.U. Kosanesckoil. — M. : Akagemus, 2005. — 256 c.

4. [TnakynoB, B.K. OcHOBBI amHamMudeckod OWOXWMHUH : Yy4eOHUK /
[Tnakynos B.K., HukonaeB FO.A. — Mocksa : Jloroc, 2010. — 216 ¢. — ISBN 978-5-
98704-493-3. — Tekcr : anexTpoHHbIN // Lludporoit obpazoBarenbhbiii pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/9095.html (mara oGparieHus:
09.01.2025). — PexxuMm goctyna: sl aBTOPU3UP. TTOJIh30BaTENICH

5. buoxumus : yue6noe mocooue / B. B. Jlenesuu, . O. Jlennera, H. D.
[Terymiok, A. I'. Bununkas ; noa peaakuueid B. B. JleneBuua. — ['poano : I'pI’'MY,
2022. — 412 c. — ISBN 978-985-595-696-0. — Tekct : snexkTpoHHbI // JlaHb



3NIeKTpoHHO-OuOnoTeunass cuctema. — URL: https://e.lanbook.com/book/283535
(mata obpamenus: 03.01.2025). — Pexxum gocTymna: st aBTOpU3. TOJIH30BATEIICH.

b) nononHuTenbHas IUTEpaATypA:

1. buoxumus. TectoBble Bonpock! [TekcT] : yued. mocodue st CTyAeHTOB
men. By3oB / [aBT.. J[.M. 3ybGaupoB, M.M. baumen, P.®. baiikeeB]; mox pen.
J.M. 3y6auposa, E.A. [1aztok. — M. : TD0TAP-Meaua, 2008. — 960 c.

2. Konbman . Harnsonas Ouoxumusi [Tekcr] : crpaBouyHOE W3.: TMEp. ¢
HeM. / S1. Komeman , K.-I'. Péwm; mox pen. I1.J]. Pemerona, T.U. Copkunoii. — U3n. 2-e.
— M. : Mup, 2004. — 469 c.: nn.

3. buoxumus [TekcT] : menoBbie UTPHI U CUTYyaIl. 3aa4u : y4ed. mocodue
muist 6uod. crett. By30B / H.E. Kyuepenko u np.. — K. : JIetouas, 1992. — 191 c.
4. buoxumust BuTamMmuHOB : yuyebHOe ocodue / A.A. Hukonopos [u ap.].. -

OpenOypr : OpeHbyprckast rocygapcTBeHHas MenuinHCKas akaaemus, 2011. - 117 c.
— Texer : snexkrponnbit // Ludposoit obpazoBarenbhblii pecypc IPR SMART :

[caiit]. — URL: https://www.iprbookshop.ru/38464.html (mara oOpamieHus:
19.01.2025). — Pexxum octyna: Jjisi aBTOPU3HP. MOJIb30BaTENCH.
3. [llyBanos, B. F0. Xumuueckue OCHOBBI OHMOJOTHYECKHX IPOIIECCOB :

3a7a4HuK : yuyeoHoe mocobue / B. 1O. lllyBanos, M. A. BoponiioBa. — Omck : OMI'Y,
2024. — 108 c. — ISBN 978-5-7779-2711-8. — Tekct : »meKkTpoHHbIN / JlaHp :
aNeKTpoHHO-OnbOmMoTeunas cucrema. — URL: https://e.lanbook.com/book/446657
(mata obpamenus: 03.01.2025). — Pexxum goctyna: 1jst aBTOpH3. MOJIb30BaTENECH.

B) NnTepHeT-pecypcesr:

1. UnTepuer-nopran GpyHAaMEeHTaIbHOTO XUMUYECKOTo oOpaszoBanusi Poccum.
URL: www.chem.msu.ru.

2. Hayuno-nonynsipasiit noptan. URL: www.elementy.ru.

3. Xumunueckuit Murepuet-nopran. URL: www.chemport.ru.

4. DnexkTpoHHass OuUOIMOTEYHass cUCTEMa «YHHMBEpPCUTETCKas OubiInoTeka
onaitey: https://biblioclub.ru.

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUTIITHHbI

JIeKUMOHHBIE 3aHATHUS: KOHCHEKThl JIEKIMH, KOMIUIEKT 3JIEKTPOHHBIX
NpEe3eHTalui, ayqUuTOpHs, OCHAIIEHHAs MPE3ECHTALlMOHHOW TEXHHUKOH (IIPOEKTOD,
9KpaH, HOYTOYK, MyJIbTUMEUITHAS JOCKA).

JlaGopatopHbie pPabOTHI: J1A0OPATOPHST OPTaHUYECKOW U OUOJIOTHYECKOM
XUMHH, OCHAalleHHas  JOCKOH, TalOnuimamu, XHMHUYECKUMH  PEaKkTHUBaMH,
71a00paTOPHOI MOCY 101, HEOOXOIUMBIM 000PYIOBAHHUEM.

[Ipouee: pabouee MecTO mpemnojaBaTessi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynoM B MIHTepHeT.



9. JIucT 1OMOJITHEHUH U U3MEeHEeHUI

n/n

Jlara
BHECEHHS
u3MeHeHu /
JOMOJIHEHHS

OcHoBanue

Conep:xaHue U3MeHeHUs
/ MomoJTHEeHH S

Jluna, moaTBep:KIAIOIIHE
H3MeHeHHe / JOMoJTHEeHne

3aBenyrommii JupexTop /
xadeapoit JAEeKaH
(®Hno, (®HOo,
MOJANUCH) MOJIHUCH)




