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1. Heau u 3axa4u y4eOHOW TUCIUTIIAHBI

lenn w3y4yeHUs IUCLMIUIMHBI — HW3YYEHUE XUMHUYECKOTO COCTaBa JKHUBBIX
OpPraHU3MOB U XMMHUYECKHX MPOLIECCOB, KOTOPBIE MPOUCXOAAT B HKUBBIX OpraHU3Max
U JeKaT B OCHOBE HX JKHU3HenesTenbHOCTH. Kypc Onoxumum mpeacTaBieH
paznenamu: cTaTU4eckas OHOXUMHUS (M3y4yaeTcss XMMHUYECKHH COCTaB >KUBBIX
OpraHU3MOB), TMHAMHYECKasi OMOXUMUs (M3ydaeTcsi OOMEH BEIIECTB U CBSI3aHHBIN C
HUM 0OOMeH 3Hepruu). M3ydeHne XMMHUYECKHX OCHOB OHOJOTMYECKHUX MPOIIECCOB
HeoOxonumoe g (GOPMHUPOBAHUS YETKOTO MATEPUATMCTHUYECKOTO TMOHUMAHMUS
KU3HEHHBIX  MPOLIECCOB M  TOCIEAYIOLIET0  HW3y4YeHUs  MPOPECCHOHATBHO
OPUEHTUPOBAHHBIX AUCHUIUIMH. XUMHUYECKHE OCHOBBI OHMOJOTMYECKHX IPOLIECCOB
3aKJIA/IBIBAIOT TEOPETUYECKHM (yHAAMEHT I pacKpbITUS caMoil [TyOOKOi
CYLIHOCTH OMOJOTMYECKHUX SBJICHUM U MPOLECCOB )KU3HEEATEIbHOCTH.

3amaun: (HOpMHUpPOBAHHE Yy CTYyJ€HTa TBOPYECKHX HABBIKOB M CpPEJCTB
UCIOJIb30BAaHUSl METOJOB OMOXMMHUHM Mpu mHocienyroue yuede u Oynyuieit
1po(heCCUOHATIBHON JESATEIbHOCTH; U3yUYE€HNE OCHOBHBIX XUMUUECKHUX MTPEBPALLICHUIH,
JeXalllUX B OCHOBE JKMU3HENEATENIbHOCTH, C Yy4yacTUeM OHOKaTaM3aTOpOB
(bepMeHTOB), OCYIIECTBISIIOMIUX OBICTPO, CHEIMU(DUUYHO U OPraHU30BaHHO BO
BPEMEHU U MPOCTPAHCTBE 3TH XMMHUYECKUE MPEBPAIICHUS; O3HAKOMIIEHUE C JIOTHKOM
IPOUCXOAIINX B JKUBBIX KIJIETKAaX MPOIECCOB, UX PETyJALMENd U poJibl0 OEIKOB U
HYKJIEUHOBBIX KUCJIOT B HUX.

2. Mecto nucuuniannbl B cTpykrype OIIOII

VYuebnasg aucuumuiiHa «XUMHUYECKHE OCHOBBI OHMOJIOTMYECKHUX ITPOILIECCOBY
BXOAUT B 00s13aTenbHy0 4acTh (b1.0.20), tuCUMIUIMH TOATOTOBKH CTYICHTOB.

HeoO0xonumMbIMU yCIIOBUSIMU 111 OCBOSHUSI YUEOHOUM TUCIUTIIUHBI SIBJISIFOTCS
3HaHUS OCHOBHBIX XMMHUYECKMX TOHSTUW W 3aKOHOB, MEPUOJAUYECKONM CHCTEMBI
AJIEMEHTOB, XUMUYECKUX CBOMCTB COCIMHEHHM SJIEMEHTOB TJABHBIX M MOOOYHBIX
MOATPYIIT; 3aKOHOMEPHOCTH MPOTEKAHUS PEAKIINIT HEOPTAHUYECKUX U OPTaHUYECKUX
COCIMHCHUI;, YyMEHUS IUIAHUPOBATH OJKCIIEPUMEHTA, TMOAOUpPATh PEAKTUBBI M
o0opynoBaHuE, palMOHAIBLHO HCIOJIB30BaTh BPEeMs, CPEACTBA, METO/Ibl U MPUEMBI B
MPOIIECCe BBIMOJHEHUST PaOOThI; HABBIKK COACPKaHUSI pabovyero Mecta B YHCTOTE U
MOPSAKE, BBIMOJHEHUS XUMHUYECKUX OIepaluii, cOOI0AeHNs TTpaBuil 0€30MacHOCTH
Tpy/Aa, YCTAHOBJICHUS] TPUYMHHO-CJICICTBEHHBIX CBS3CH.

ConepxaHve  JUCHMUIUIMHBI ~ SIBIETCS  JIOTUYECKUM  MPOAOJIKEHHUEM
COJIEpKaHMsl JUCHUIUIMHBI «OpraHudyeckass XUMHUS» M CIY>XKUT OCHOBOW JJid
JATbHEUIIIET0 OCBOCHMS JUCHUIUIMH «DU3MO0N0THS 4YelOBEeKa W KMBOTHBIX)
«MeauuuHcKas XuMHUsD.



3. Ilepeyenp IUIAHUPYEeMBIX pPe3yJbTATOB OOYYEeHUS] MO AWCHUILIAHE
(MO1y/110), COOTHECEHHBIX C MHAMKATOPAMM JOCTUKEHUA KOMIIETeH NI

Koa mo ®I'OC BO

NHaukaTop A0CTHKEHHUS

Pe3yabTarhl 00yueHus no
JUCIHUILTHHE

Ob6menpodeccnoHanbHbIC

OIIK-1. Cnocoben
AQHAJIM3UPOBATh U
MHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,
HaOJIr01eHUI U U3MEepeHuit

OIIK-1.1. Cucremarusupyer
U aHaJIU3UPYET pPe3yiIbTaThl
XUMHYECKHX
HKCIIEPUMEHTOB,
HaOJI0/IeHUl, U3MEpEeHul, a
TaKXe pe3yJbTaThl pacueToB
CBONCTB BEILIECTB 51
MaTepHaloB;
OIIK-1.2.
MHTEpIpPETaLHIO
pe3yJIbTaTOB  COOCTBEHHBIX
HKCIEPUMEHTOB U PACUETHO-
TEOPETUYECKUX  paboTr ¢
UCTIOJIb30BaHUEM
TEOPETUIECKUX
TPaIULMOHHBIX U
pa3zienoB XMMHUU;
OIIK-1.3. dopMynupyer
3aKIIOYCHUST W BBIBOJBI IO
pesyJabTatamMm aHanmm3a
JUTEPaTypPHBIX JTAHHBIX,
COOCTBEHHBIX
IKCTIEPUMEHTAITBHBIX "
pPacyeTHO-TEOPETUYECKUX
pabor XUMUYECKON
HaNpaBJICHHOCTH

[Ipennaraer

OCHOB
HOBBIX

3HaeT: METO/Ibl aHaIN3a
PE3yJIbTaTOB 3KCIIEPUMEHTA,
METOJIMKH SKCIIEPUMEHTA T10
MOJTyYCHHUIO BEIIECTB U
MaTepUajoB U UX aHAJIM3a,
MIPUEMbI TUTAHUPOBAHUS U
MeTOAbI 00pabOTKHU U
WHTEPIIPETAIH PE3YJIHTATOB
AKCIIEPUMEHTA, IPUHSTHIC B
npodeccHoHATEHOM
COO0O0IIECTBE HOPMBI
MIPEJICTABJICHUS PE3YJIbTATOB
paboThl, coepKaHUE METOAUKHU
BBITIOJTHEHUST PAOOTHI.

YMmeeT: aHanu3upoBaTh U
UHTEPIPETHPOBATH PE3YIIbTATHI
AKCIIEPUMEHTA, IPOBOIUTH
AKCIIEPUMEHT IO U3YUYCHHIO
CBOWMCTB BEIIIECTB 1 MaTEPHAIIOB
C COOJIFOIEHNEM TEXHUKU
6e3omacHoOCTH, (OPMHUPOBATH
MOJTy9YEeHHBIC PE3yJIbTAThI B BUJIE
Tabu1l, rpaduKoB,
MIPEJICTABIISITh PE3YJIBTATHI
paboThI B BUJE OTYETOB IO
71a00paTOpHOMY MPAKTUKYMY I10
(bu3NYECKON XUMUH.

Bnaneer HaBbIKaMH: OIICHKH
JOCTOBEPHOCTH TMOJYYEHHBIX
pe3yJbTaToB (PU3UKO-
XUMHYECKUX U3MEPECHHUIA,
METOJIMKAMH TTPOBEICHUS
AKCIIEPUMEHTA IO U3YUYCHHIO
CBOWCTB BEILIECTB U MAaT€pUAJIOB,
HaBbIKaMHU KOPPEKTHOM
00pabOTKH pe3yJIbTaTOB
MOJTyYEeHHBIX (PU3HKO-
XUMHYCCKHUX BEIIMYUH,
crioco6aMu mpeICTaBICHH
pe3yIbTaTOB pabOTHI B BUJIE
OTYETOB.

OIIK-2. Ciocob6eH mpuMeHSTh
MPUHIIAITBI CTPYKTYPHO-

(G yHKIIMOHATEHOM
OpTraHMU3aINH, UCIIOJIb30BATh
(bU3HOIOTHYECKHE,

OIIK-2.1 3HaeT NPUHIMUIIBI
CTPYKTYpPHO-
(GyHKIIMOHATBLHOM
OpraHu3aIuu JKUBBIX
O0OBEKTOB M MOHUTOPHHTA

3HaeT: TEOPETHUECKUE OCHOBBI,
HOBCUIIMX HAYYHBIX U
MPAaKTUYECKHUX JTOCTHKEHUS B
ob6acTi OMOIOTMYECKOM
XUMHUU; OHOXHUMHYECKHX OCHOB




[IUTOJIOTUYIECKHE,
OMOXHMUYECKHE,
Ono(U3NIEeCKHEe METOIbI
aHayM3a JUIsl OIICHKH U
KOPPEKIIMH COCTOSHUS KUBBIX
00BEKTOB U MOHHTOPHHTA
cpenbl uX OOuTaHUs

CpeIbl UX OOUTAHMS;
OIIK-2.2 ymMmeeT NpUMEHSTh

TIPUHIIAITBI CTPYKTYpPHO
(yHKIIMOHATILHON
OpraHu3aIuu JUISt
MOHUTOPHUHTA  CpeAbl  HX
0o0UTaHUS;

OIIK-2.3 yMeeT
HCITI0JIB30BaTh METO/IbI
aHalM3a g OIEHKH |
KOPPEKIHH COCTOSIHUS
JKUBBIX 00BCKTOB u
MOHHTOPHHTA  CpeIbl  UX
o0uTaHuS;

OIIK-2.4 BnageeT MeTogaMu
LUTOJOTHYECKHUX,
OMOXMMHYCCKUX,

OMo(hM3MUECKUX aHATTU30B
JUTSL OLICHKU COCTOSTHHS
JKUBBIX OOBEKTOB.

JKU3HEIESATEIILHOCTH OpPraHU3Ma;
0COOEHHOCTEH MeTabonu3Ma
JKUBBIX OPTaHU3MOB; METOIOB
UCCIIeIOBaHUS OMOXUMHUYECKUX
KOMITOHCHTOB B OMOJIOTHUECKUX
KHUJKOCTAX U TKaHIX
JKUBOTHBIX.

YMeeT: aHaTu3UpOBaTh
MIPOUCXOISIINE B KUBBIX
OpraHu3Max MmpouLecchl ¢
OMOXMMHUYECKOH TOUKU 3PCHHUS;
OCYIIECTBIIATH MOJ00P METO/I0B
Y TIPOBOJIMTH UCCIIETOBAHHMS
a30TCOJepKAIIUX BEIIECTB,
JUTHJIOB, YIJIEBOJOB U UX
MeTaboIUTOB, MUHEPATbHBIX
BEIIECTB, (PEPMEHTOB B TKAHSX;
IIPOBOAUTH 00PabOTKY
PE3yJIbTaTOB HCCIEAOBAHNUS;
WHTEPIPETHPOBATH PE3yIbTATHI
OMOXMMHYECKUX HCCIEI0BaHUN
JUI OLIEHKU COCTOSIHMSI OOMEHa
BEIIECTB U KOMITJIEKCHOM
JTUArHOCTHKHU OPTaHU3MOB;
UCIOJIb30BaTh TEOPETHUECKUE
3HAHUS U PAKTHYECKNUE HABBIKU
VIS pelleHus
COOTBETCTBYIOIIIX
npodeccHoHaNBHBIX 3a/1au.
Bnaneer naBbikamu: paboTHI B
XUMHYECKOH J1abopaTopuH,
HCIIOJIL30BaHUS HEOOXONMBIX
puOOpPOB U 1aGOPATOPHOTO
000py/10BaHuUs IPU MIPOBEICHUHI
UCCJIETOBAHH; UCTIOIb30BAHUS
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB, JUIS
pEIIeHHsI COOTBETCTBYIOIINX
npodeccCHOHANBHBIX 33/1a4.

OIIK-6. Cnocoben
UCIIOJIb30BaTh B
npodeCCHOHAIEHON
JESTEIbHOCTH OCHOBHBIE
3aKOHBI (PU3UKH, XUMHH, HAYK
0 3emiie ¥ OMOJIOTHH,
MIPUMEHSITh METOJIbI
MaTeMaTHYECKOTo aHallu3a U
MOJICITMPOBAHMUS,
TEOPETUIECKHUX U
IKCIEPUMEHTATBHBIX
UCCIIeIOBaHUN, TIPUOOpPETaTh
HOBBIC MaTEMAaTUYCCKHE U

OIIK-6.1 JEMOHCTPHUPYET
3HAHUS OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX u
obmenpodeccCuoOHATBHBIX
TUCITUIINH, HEOOXOIUMBIX
JUTSI PEIICHUST TUTIOBBIX 3a/1a4
B 00J1aCTH OMOJIOTHH;
OIIK-6.2 yMeeT
UCIIOJIb30BATh 3HAHUSA
OCHOBHBIX 3aKOHOB (DU3HKH,
XUMHHM, HayK O 3emie u
ouosoruu B

3HaeT: 3a7ja4u COBPEMEHHOM
OMOXMMUU U OCHOBHBIE IIOHSATHUS
CTPYKTYpPHOH U
(GYHKIIMOHATBHOW OpraHU3aI[l
BCEX YPOBHEW OpraHU3aluu
KJICTKHU; CUCTCMBI
OMOXHUMHYECKOT0 METa00IM3Ma,
OMOXMMUYECKHUE LEIH U [TUKIIBI,
MPOTEKAIOIINUE B )KUBBIX
OpraHu3Max, U PeryJisiiuio TUX
MPOLECCOB; TJIaBHbIE
XUMUYECKHE KOMIIOHCHTBI
KJIETKH, IPOCTPAHCTBEHHYIO




CCTCCTBCHHOHAYYHbBIC 3HAHUA,
UCTIONIBb3YsI COBPEMEHHBIC
o0pazoBarebHbIE U
UH(POPMAIIMOHHBIE TEXHOJIOTHH

npodecCHoHATBLHOM
NeSITeITbHOCTH,

OIIK-6.3 Bnageetr MeTogaMu
MaTeMaTHYECKOTO aHAJIN3a U
MOJICTTPOBAHUS,
TEOPETUYCCKHUX U
SKCIICPUMCHTAJIbHBIX
UCCIICIOBaHMIA, TIPUOOpETaTh
HOBBIC MAaTEMAaTUYCCKUEC U
€CTECTBCHHOHAYYHBIC
3HaHUWs, UCITOJIb3Y
COBpPEMCHHBIC
o0Opa3oBarebHbIE U
UH(POPMAIIMOHHBIC
TEXHOJIOTHH.

CTPYKTYpY OMOIIOIIMMEPOB U
POJIb HEKOBAJIEHTHBIX
B3aMMO/JICHCTBUI B
OMOJIOTrMYECKHUX CUCTEMAX;
METO/bl UCCIIEAOBAHUS
OMOMOIMMEPOB; POJIb
(hepMEeHTOB, KIacChl
(bepMEeHTaTUBHBIX peaKIui,
KHHETUKY (DePMEHTATHUBHBIX
peaxuuii, KopepMeHThI U
MPOCTETUYECKHUE TPYIIIIBL;
MIPOLIECCHI, TPUBOSIINE K
CHUHTE3Y MaKpOIPTUUYECKUX
COCJIMHEHMUH, BCE
OMOPHEPreTHYECKUE TTPOIIECCHI -
TJIMKOJIN3, OKUCITUTEIbHOE
dbochopunmpoBaHme.

VYMeeT: KOJIMYECTBEHHO, C
UCIOJIb30BaHUEM
BBIYHCITUTEIILHON TEXHUKH,
OIHCHIBAThH SIBICHUS, KOTOPHIE
MIPOUCXOJIAT B OMOXUMHUYESCKUX
npoleccax; IpUMEHSTh
MOJTy9ICHHBIC 3HAHUSI TIPU
pelIeHNH KOHKPETHBIX
npodeccuoHanbHO
OpPUEHTUPOBAHHBIX 33/IaHUN;
aAHATM3UPOBATH SIBJIICHUS,
KOTOpBIE MIPOUCXOJIAT B
OMOXMMHUYECKHX TIPOIIeccax
KHUBOU MPUPOABI U
HCKYCCTBEHHBIX TEXHOJIOTHI;
paboTaTh co CrenranbHOMI
JIUTEPATYPOH.

Brnaneer HaBbikamMu: paboTHI B
OMOXMMUYECKON JJabopaTopuu ¢
npubopaMu, U3MEPUTEITHHOM
MOCY 10, OMOJIOTHYECKUM
MaTepuajIoM.

4. CTpyKTypa 1 coepkaHue y4eOHO! TUCHUILTUHbBI
4.1. O0beM yueOHOM JUCHMILUIUHBI U BUAbI y4e0HOI padoThl

Bup yueOHoit padoTbl

O0Bem yacos / 3a4. en.

Ounas ¢popma

3aounas popma

OO6mas yueOHasi Harpy3Ka 468 /13 -
Oos3aTesibHAst ayIMTOPHAs y4eOHasi HArpy3Ka (Bcero 350 -
4acoB), B TOM 4HcJIe:

Jlekuun 110 -

JlaGopaTopHbie pabOTHI

110 -




[TpakTHyeckue paboThl 130

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero 4acoB) 46 -
KoHnTtpousb 72
®dopma arrecTau JK3aMeH -

(5, 6 cemectp)

4.2. Conep:kanue pa3iaejoB y4eOHO JUCHUILIHHBI

Pazgea 1. CtaTnueckast 6MOXumMust

Tema 1. Buoxumus Kak HayKa.

broxumus — Hayka 0 KaUeCTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJEP/KAHUH U
IPEBpALICHUSIX B MPOIECCE KU3HEEATEIbHOCTH COSAMHEHH, 00pa3yoIINX KUBYIO
Mareputo. Hctopus pa3Buths OHOXUMHUU. 3HAuYCHHE OWOXUMHUH JJIsl Pa3BUTHUA
OMOJIOTUH, MEIUIMHBI, CEJIbCKOTO XO3SIMCTBA, MPOMBIIUICHHOCTH MepepadoTKu
pacTUTEIBHOTO U YKUBOTHOTO CBIpbSl,  XUMHYECKOTO IPOU3BOJCTBA,
MPOMBIIIUIEHHOCTH MHUKPOOHOJIOTHYECKOTO cuHTe3a. Crathyeckas, ITMHAMHYecKas: U
byHKIHOHATBHAS OMOXUMHUSL.

Tema 2 . XumMHu4YeCKHUii COCTAaB OPraHU3MOB.

[ToCcTOSSHHO U MHOTJA BCTPEUYAIOIIUECS SJIEMEHTBI B COCTABE KMBOW MATEpUH.
[ToHsiTHE O MaKpO-, MUKPO- U yJIBTPAMUKPOAIEMEHTAaX. XapaKTePUCTUKA OCHOBHBIX
KJIACCOB XMMHUYECKUX COEMHEHUH, BXOIAIMX B COCTAB KUBOW MaTEepUU.

Tema 3. AMHHOKHCJIOTHBIH COCTAaB 0€JIKOB.

DNeMEeHTapHbIi COCTaB OE€IKOB. AMHMHOKHCIOTBI — CTPYKTYpPHBIE €IUHUIIBI
oenka. CtpoeHue U CBOMCTBA aMHMHOKHUCIOT. VX knaccudukamus. Anudaruyeckue,
apOMaTUYECKHE M TEeTEPOIMKINYECKHEe AMHUHOKHUCIOTHI. MIMUHOKMCIOTa — MPOJIMH.
[ToHsaTHE O 3aMEHUMBIX U HE3aMEHUMbBIX aMUHOKHCIIOTaX.

Tema 4. CTpykTypa 0€JIKOBOM MOJIEKYJIbI.

CrocoOnbI CBSI3M aMHHOKHCIIOT B MOJIEKYJIaX OCIKOB (TIENITHIHAS, BOAOPOIHAS,
nucynb(uaHas, HoHHas!, TUIpoPoOHas). YPOBHH OpraHU3AIMH CTPYKTYPhl OEITKOBOM
MouiekyJibl. [IpuMepsl OekoB, 00JIaIal0MIUX YETBEPTUYHON CTPYKTYpOH (MHCYIIHH,
reMOTJIOONH, KaTajiasa).

Tema S. @Pu3nko-xuMHUYeCKHe CBOICTBA 0EJIKOB.

Du3NKo-XMMUYECKHEe CBOMCTBa OekoB. AMdoTepHOCTh. M3031eKkTpruueckas
touka.  Kosougnele — cBoiicTBa  O€NKOBBIX  pacTBOpoB.  HaTuBHble U
JIeHaTypupoBaHHble Oenku. BeigeneHue u oyuctka OenkoB. MOJEKYJSIpHBIA BecC
OenkoB M ero omnpeaeneHue. buonornyeckoe 3HaveHue OenkoB. CTpyKTypHas,
MEXaHOXMMUYECKAsl, KaTAIUTUYECKasl, TPAHCIOPTHAs, TOPMOHaNIbHAs, 3alIUTHAs U
sHepreTudeckass ¢yHkiuu  OenkoB.  Kiaccudukanus  OETKOBBIX — BEIIECTB.
XapakTepucTUKa OCHOBHBIX IPYII OEJIKOB.

Tema 6. Ciioxnblie 0esiku — nporenabl. HykjieMHOBBIEC KMCJIOTBI.

Knaccuduxkanus npotenmoB. benkoBbIii KOMIOHEHT M POCTETUYECKASI TPYTIIa
B mporenaax. MoHOHYKJIeOTHAbL. [lypHHOBBIE W THUPUMUIUHOBBIE OCHOBAHHS:
aJCHWH, TyaHWH, IMTO3WH, YypalwJl ¥ TUMHH. PUOOHYKICOTHUIBI W
Ne30KCUPUOOHYKIIeOTHIbI. HyKIIeMHOBBIE KUCIOTHI. /[Ba THIA HYKJIEMHOBBIX KUCIIOT.
BoiieneHne HYKIEUHOBBIX KHUCIOT. XUMHUYECKUH COCTaB HYKJIEHMHOBBIX KHCIIOT.
MonekynsipHblil BEC HYKJIEHHOBBIX KHUCIOT. CTpO€HHE HYKJIEMHOBBIX KHCIOT.



QOYHKIMY HYKJIEUHOBBIX KHCIIOT B OPTaHU3ME.

Tema 7. Crpoenue d¢epmentoB. CBoiictBa ¢epMeHTOB  Kak
OMO0JIOTHYeCKHX KAaTAJIN3aTOPOB.

Kpartkas uctopus pa3Butus y4deHus o depmMeHTaXx. METONIbl BBIACICHUS |
OuuCTKH (epmeHToB. benkoBas mpupona ¢GepMeHTOB, €€ T0Ka3aTeIbCTBa.
MonomepHble W MyJabTUMEpHBIe  (QepmeHThl.  CBoiicTBa  (PEpMEHTOB:
TEPMOJIAOMIBHOCTh, 3aBUCHMOCTh AKTHBHOCTHM OT 3HadeHus pH  cpensl.
Cneuuduunocts ¢epmeHToB, €€ BuAbl. CXOACTBO U pa3inyue B JEHCTBUU
(dbepMeHTOB 1 HEOETTKOBBIX KaTaIl3aTOPOB.

Tema 8. Mexanusm jaeiictBusi pepmentoB. Kinaccugukauus ¢gepmMeHTOB.

Mexanu3m aeicTBUs (PepMEHTOB. AKTUBHBIM W aJUIOCTEPUUYCCKHUIN IICHTPHI
dbepmenToB. Homenknarypa u kinaccudukaiust GepMeHTOB.

Tema 9.Xumus yrijieBoaoB.

OO6miast xapakTepucTUKa YTrIeBOJOB M X Kiaccudukanus. MoHOcaxapubl.
Howmenknarypa. CtpykTypHas u onrtudeckas nsomepus. Taytomepusa. Myraporanus
MOHOcaxapua0oB. PU3NUECKHE M XUMHYECKHE CBOMCTBA. Peakuum mo pa3inuyHbIM
(GyHKUHMOHAIBHBIM TpynnaM. Baxkheilmue npencraButenu: pudosa, Ae30Kcupudo3a,
III0K03a, (pykTo3a, ramakro3a. Jucaxapunpl. Caxapo3a, MallbTO3a, JIAKTO3a.
Crpoenne u xumuueckue corictpa. [lomucaxapuael. Knaccupukanus. Baxuelimue
IMPEACTABUTENN: Kpaxmal, IJIMKOT€H, LeJUIoIo3a. buonornyeckoe 3Ha4YeHUE
MOJICaXapUJIOB.

Tema 10. Xumus Junuaos.

[Ipocteie nunuael. Kinaccudukanus. ['muuepuasl (HEHTpadbHbIE JKHUPBI), UX
cTpyktypa. IIpoctble W cMemianHble TpuUriauuepuabl. TBEpHbIe XKUpPbI W MacJia.
Ombuienne rimnepuaoB. Crepuipl, COCTaB U CTpoeHHe. XoJjecTepuH. JKeluHble
kucinoTel.  Crepounnbie  ropMoHbl.  Cnoxnble gunuabl.  Kimaccudukanms.
®ochonunuasl. JlemutuH. CTpoeHre U OMOJOTUYECKOE 3HAUCHHUE.

Tema 11. BuramuHbI.

BuramMuHEbI Kak BEIIIESCTBA, HEO00XO0TUMBIE TS HOPMAJIbHOM
KU3ZHEIEATEIbHOCTH JI000ro opranusma. VcTopus OTKpbITUS BUTaMUHOB. Poib
BUTAMHUHOB B TNUTAaHUM YE€JOBEKAa U KUBOTHBIX. ABUTAMHHO3bI, TUTIOBUTAMHUHO3HI,
runepBUTaMuHO3bl. Posib BUTaMUHOB B pacTeHUsiX. COOTHOIIIEHHWE BUTAMHHOB U
koepmenToB. Knaccudukanuss u HOMEHKJIaTypa BUTaMUHOB. KHpopacTBOpUMBIE
BUTaMUHBL. BojopactBopumbie BuUTaMHHBI. [IWIllleBbIE MCTOYHUKUM BUTAMUHOB.
Cytounas HOpma. HapyieHusi, BbI3bIBA€MbIE HEIOCTATOYHBIM WU U30BITOYHBIM
noTpeOJICHNEM BUTAMUHOB.

Tema 12. 'opmoHBI.

Hctopust pazButus yueHus o ropMoHax. OnpenieieHUe MOHATUSI «TOPMOHBD.
OcoOeHHOCTH TOPMOHOB KaK XUMHUYECKHUX perynaropoB. Homenkmarypa w
KJ1accu(ukanus TOpMOHOB.

Pa3nen 2. JlunaMmuyeckasi OMOXUMMUSA

Tema 1. O0mue noHATHS 00 OOMEHe BeleCTB U JHEPIrUU B OPraHu3Me.

CoBpeMeHHbIE TMpPEACTaBICHUS O CYIHOCTH XU3HH. OOMEH BeElIeCTB U
HHEPTUU — HEOTHEMJIEMOE CBOMCTBO KUBOT0. DHEPreTHKa OOMEHa BEILIECTB.



Tema 2. AHa3poOHOE OKHCJICHHE YIJIEBO/I0B.

[IpeBpamienust yriaeBoAOB B Ipouecce numeBapeHus. Mcmonb3oBaHue
VIJEBOJOB B IIJIaCTHUYECKOM oOmeHe. buocuHTe3 rmkoreHa. lcnosb3oBaHue
VIJEBOJOB B KAaueCTBE MCTOYHUKA BSHEpruv. Meradonu3sM MOHOCAaXapuioB.
AHa3poOHOE OKUCIIEHHUE YIJIEBOJIOB U €r0 SHEPreTUYECKU 3P PeEKT.

Tema 3. A3poOHOe OKHMC/ICEHUE YIIeBO/I0B.

OxucautensHoe ACKapOOKCHIMPOBAHHE MUPOBUHOTPATHONW KUCIOTHL. Llukm
TpUKapOOHOBBIX M JTUKAapOOHOBBIX KUCIOT (Kpebca). AoToMHYeCKUi MyTh pacmaja
yIJIEBOJOB. [ TIOKOHEOTEHES.

Tema 4. buosiorn4eckoe OKuCJICHHUE.

OnpeneneHue TOHATHS «OUOJIOTHYECKOE OKHUCIeHue». Mctopusi pa3BUTHA
OpeICTaBICHUA O MeXaHu3Me Ouosorudeckoro okucienus. Kiaccudpukanus
IPOLECCOB OMONOrHueckoro okuciaeHus. CoBpeMEHHas Teopus OMOJIOrMYECKOro
okucienus. ConpspkeHne OMONIOrMYeCKOro OKUCIEHHS ¢ POCHOPUIMPOBAHUEM.

Tema 5. O0MeH TUNINIOB.

OOmeH TpurnuuepuaoB. PecuHTe3 )KUpOB B CTEHKE KHIlIeYHUKA. Paciiemnienue
TPUTTIMUEPUAOB. MexaHu3m OHMOCHMHTE3a BBICIIMX >KUPHBIX KHUCIOT. MexaHu3Mm
OMOCHHTE3a TPUTIIHLIEPUIOB.

Tema 6. O0OMeH JIUIIOUAO0B.

O6men crepugoB. OOMeH BockoB. OOmeH QocdomunuaoB. OOMeH
riukosunuaoB. O0oMeH anetuii-KoA.

Tema 7. O0MeH O0e1koB.

[Tyt pacnaga 6enkoB. ['maponus 6enkoB. BecackiBanue MpoayKTOB THPOIIU3A
oenkoB. ['HueHue 6enka B KUIIEYHUKE.

Tema 8. MeraGo1M3M aMHUHOKHCJIOT.

MeTtabonu3m AMUHOKHUCIIOT B TKaHsAX. JlesaMuHUpOBaHUE.
TpancamunupoBanue. [lekapOokcunupoBanne. B3anMmonpespallieHusi aMHOKHUCIIOT.

Tema 9. KoneuHble MPOAYKTHI pacnajga aMMHOKHUCJIOT.

[IyTn cBsi3pIBaHUs aMMuaka B opranusMme. Poib acmaparvHa u riiyraMuHa B
CBS3bIBAaHMM aMMHUaKka. MexaHu3M OMOCHMHTE3a MOUYEBUHBI.

Tema 10. buocunres 0eakoB.

[IytTh u MexaHW3Mbl NPUPOJHOIO CHHTe3a OelkoB. MaTpuuHas Teopus
ounocuHTesa 0enkoB. [lepeHoc HOBOOOpPa30BaAHHBIX OEJIKOB Uepe3 MEMOpPaHHI.

Tema 11. O0OMeH HYKJIEHHOBBIX KHCJIOT.

[Tyt pacnaga HyKJIEHHOBBIX KHCIOT O CBOOOAHBIX HYKJIeOTHI0B. OOMeH
nykieosuadocdaron. buocunres JIHK. buocunres PHK.

Tema 12. BoaHblii 1 MUHepaJIbHbI 00MeEH.

OO1ast xapakTepUCTHKa XKUJIKOCTHBIX cpell opranu3Mma. Cojaep:kaHue BOJbI B
OpraHu3Me U €€ pacupenesieHue MEeX1y pa3sHbIMH TKaHAMU. DJIEKTPOJUTHBIN COCTaB
XKUIKOCTHBIX Cpel OpraHu3Ma. 3HAUYEHHE MMHEpAJbHBIX COJIEM B pEryJsiuu
OCMOTHUYECKOTO JaBJIE€HUS W AaKTUBHOW peakuuu cpeabl. bydepHbie cuctembl
opranu3zMa. MUKpO3JIEMEHTBI U UX POJIb B MOAAECPKAHUU CTPYKTYPbl OMOTIOJIMMEPOB.

Paznen 3. UaTerpanus u peryJsinus nNpoueccoB 00MeHa BelecTB

Tema 1. BzanmocBsi3b 00MeHA BelleCTB B OPraHu3Me.



OO61mue moJIoKeHUs] O B3aMMOCBSI3U OOMEHa BellecTB B opranuzme. OOMeH
BEIIECTB KaK €IWHOE I[eJoe. B3auMOCBs3b HYKIEHMHOBBIX KHUCIOT U OEJKOB.
[IlepBHYHOCTh BO3HHMKHOBEHHS OEIKOB M BTOPHUYHOCTH MOSIBICHUS HYKJICHHOBBIX
KHCJIOT B IIPOLIECCE PA3BUTHS KMBOM MaTepud. B3auMocBA3p 00MEHA HYKJIEHMHOBBIX
KHCIIOT W yriaeBoAoB. Pomb 5-dochopubynozo-1-nmupodochara B OmocuHTE3E
IIYPUHOBBIX U MUPUMHUIMHOBBIX HYKJI€OTUA0B. CONpsHKEHHE OKUCIICHHS YTIIEBOIOB U
ouocunTe3a Hykieosuarpudocharon. Hykneosupaudocdarcaxapa kak KoQepMeHTHI
u cyOcTtpathl B OHMOCHMHTE3€ CIOXHBIX YIJIEBOJIOB. B3aumMocBszp oOMeHa
HYKJIEMHOBBIX KHUCJIOT W JunuaoB. CompsikeHHOCTh (ochopunupoBanus AJlD c
OKHCJICHHMEM  BBICIIMX KUPHBIX  KkucinoT. Hykieosunmudocdarxommn  Kak
HEHTPaJIbHBIA MeTa00JUT NpH OuocuHTe3e pocdonunumaos. Bzanmocssa3p 6€IKOBOTO
U YriaeBoJHOro oOmeHa. Poib MUPOBHHOTPaAHONW KHCIOTHI B OCYIIECTBICHUU
nepexojia OT YIrieBOJOB K OenkaM M oOpatHo. B3aumocBszp oOMeHa O€nKoB U
munuaoB. CUHTE3 aMUHOKHUCIIOT 3a CUET NpeBpalieHus aleTui-KoA B rimmokcuiaeBoM
LUKJIE ¥ LHKJIE TPUKApOOHOBBIX M AMKAPOOHOBBIX KHCIOT. B3anMocBs3p oOMeHa
YIJIEBOJIOB M JINMIUJOB; poib aneTwi-KoA B aTom npouecce.

Tema 2. Peryasinusi npoueccoB KU3HeAEATEJIbHOCTH.

YpoBHM  peryisiliMi  KM3HEHHBIX  IPOIECCOB B  KUBOHM  NPHUPOAE:
MeTa00IUYECKUM, ONMEPOHHBIN, KIETOYHBIN, OPTraHU3MEHHBIM, MOMYJISIUOHHBIN.
Metabonuyeckuid ypoBeHb peryisinuu. Perynsius gpepmMeHTaTUBHBIX MPOLECCOB 3a
CUET M3MEHEHMsI aKTUBHOCTH ()EPMEHTOB: Hecreuu(puyeckoil u crenupuyecKou.
Perynsauust oOmena cuHTe3a (QepMeHTOB (MHAYKIMA U penpeccus). OnepoHHBIN
ypoBeHb  perymsiuuud. [lonstue 00  omepone. Perynsuuss ~ OuocuHTe3a
MH(POPMAILIMOHHBIX MAaKpOMOJIEKYJd (MpUpOAa PErpeccopoB U HHIYKTOPOB, POJIb
rOpMOHOB). JlaTeHTHOE M aKTUBHOE COCTOSIHME HMH(OPMALMOHHBIX MaKpPOMOJIEKYI.
[TpuHiun oOpaTHOM CBS3M B peryisiuu oOMeHa BeliecTB. KJeTOuHbI ypoBeHb
pEryJslIMM TPOLIECCOB KU3HEAEATEIbHOCTU. [IpOHMIIAaeMOCTh IUIA3MATUYECKON U
KJIETOYHOM MeMOpaH. TpaHncnopT MeTabOJIUTOB B KJIETKE. S IepHO-IIMTOIIa3MEHHbIC
OTHOLLIEHHMS B KJIeTKe. [IpocTpaHCTBEHHOE pa3feneHue MpoueccOB CHHTE3a U paciaia
B KiIeTke (KoMmapTMeHTanu3auus). OpraHu3MEHHbIM YpOBEHb  PETYJISIUU.
['opmoHasibHast ~ peryisiudsg  OuocHHTEe3a  MH(MOPMAIMOHHBIX  MaKpOMOJIEKYJL.
Perynauust OuocuHTe3a TOPMOHOB MPHU MOCPEACTBE TPONUHOB (KOPTUKOTPOIHUH H
T.1.). Ponb nukiamyeckoro AM® B oCylIeCTBIEHUN NEUCTBHUS KOPTHUKOTPOIIMHA U
Ipyrux TopMoHOB. HeliporopMoHanbHas perynsuus OWOCHMHTE3a TOPMOHOB
MeraMmopdo3a y HaceKOMbIX. [lOmyNIsSIIMOHHBIN YPOBEHb PETYNSIIUN. AHTHOUOTHKU
MUKpPOOOB, (DUTOHIIMIBI PACTEHUH, TEJNEPrOHbI JKUBOTHBIX W WX BIHSHHE Ha
IPOLIECCH  KU3HEACSATEIBHOCTH. buoxumuyeckne  OCHOBBI  CIIOHTaHHOWU
W3MEHYMBOCTU B TOMYJISAIUAX. beaKoBbIi moauMophu3M B MOMYJISIUAX PA3THIHBIX
BHJIOB Y BO3MOXKHBIE MEXAHU3MBI €T0 MOACPKAHUS.



4.3. Jlekuun

Ne ni/m Ha3Banue Tembl O0beM yacoB
Ounas 3aounas
¢popma ¢popma

5 cemectp
1 buoxumus kak Hayka. 2 -
2 XHMMHUYECKUI COCTaB OPraHU3MOB. 2 -
3 AMUHOKHUCJIOTHBIH cOCTaB OEJIKOB. 4 -
4 CtpykTypa 0€IKOBOM MOJICKYJIBIL. 4 -
5 DU3UKO-XUMHUYECKHE CBOMCTBA OEJIKOB. 4 -
6 Crnosxnble 6enku — nporeuasl. HykinenHosbie 6 -
KHCIIOTBHI.
7 Ctpoenue depmentoB. CBoICTBa epMEHTOB KaK 4 -
OMOJOTMYECKUX KAaTaJIu3aTOPOB.
3 Mexanusm nerictBus pepmeHToB. Kinaccudukarus 6 -
(bEepMEHTOB.
9 XUMUsl YTIEBOJOB. 6 -
10 XUMUS JTATTHIOB. 6 -
11 Butamunsl. 8 -
12 ["OpMOHBI. 8 -
Bcero 3a 5 cemecrtp: 60
6 cemecTp
13 OO61ue noHsTHs 00 0OMEHe BEIIECTB U SHEPTUU B 2 -
OpraHu3Me.
14 AHa3p00OHOE OKUCIIEHUE YTIIEBOIOB. 4 -
15 AspoOHOE OKHUCIIEHHE YIIEBOIOB. 4 -
16 buonoruueckoe oKucIeHHE. 4 -
17 OOMeH TUIHI0B. 4 -
18 OOMeH TUTIOUIOB. 4 -
19 OO6meH 0enkoB. 4 -
20 MeTab0113M aMHUHOKHUCIIOT. 4 -
21 KoHeuHbIe NpOAYKTHI pacnaja aMUHOKHUCIIOT. 4 -
22 buocunTe3 6enKoB. 4 -
23 OOMeH HYKJIEMHOBBIX KHCIIOT. 4 -
24 BoHb1i1 1 MUHEpaATbHBIN OOMEH. 2 -
25 B3aumocBs3p 00MeHa BEIIeCTB B OpraHU3Me. 2 -
26 Peryisnms npoueccoB KU3HEAESTEIBHOCTH. 4 -
Bcero 3a 6 cemecrp: 50
Hroro: 110 -

4.4. IllpakTnyecKkue 3aHATUSA

Ne n/m Ha3Banue TeMbl O0BeM yacoB
Ounas 3aouHan
dbopma dopma

5 cemecTp
1 XUMHUYECKUI COCTaB OPraHU3MOB. 4
2 AMMWHOKHMCIOTHEIN cOCTaB OEJIKOB. 4




3 Knaccudukanus, crpoenue, cBoicTBa, (QyHKIIUH 4
OeJIKOB.
4 HykJenHOBBIE KUCIIOTHI: TUIIBI, CTPOCHHE, 6
byHKIHMHA
5 DepMeHTHI: CTpOeHHUe, Kiaccudukanus, 6
HOMEHKJIATYpa, QYHKIUU
6 CrenuuuHOCTh M MEXaHU3M JCHCTBUS ()EPMEHTOB 4
7 hAOHo-,nH-Ilnonng?xapnnm:CTpoeHHe, 6
HOMEHKJIaTypa, CBOMCTBA
8 Jlunn el knaccudukams, CTpoeHrue, CBOMCTRA. 4
9 2Kupo- 1 BoJ10pacTBOPHMbIE BUTAMUHBI 6
10 ['opmonsl. [TpyHIHIBL pErySIIUN TOPMOHATBHBIX 6
CUCTEM
Bcero 3a S cemectp: 50
6 cemecTp
1 Ouneprerrka oOMeHa BeniecTs. AHA0OIN3M H 8
KaTabOJIU3M.
2 [TpoMexKyTOUHBII OOMEH BELLECTB 8
3 OOMeH yTIeBOIOB 8
4 buocuHTe3 rmukoreHa 8
5 buonoruueckoe okuciaeHue 10
6 OOMeH JTUIHI0B 8
7 IlepeBapuBaHue )KUPOB 10
8 OOMeH 0eNKOB U aMUHOKHUCIIOT 10
9 Hapymienust oOMeHa BeniecTs 10
Bcero 3a 6 cemecTtp: 80
Hroro: 130
4.5. JlabopaTopHbIe padoThI
Ne ni/m Ha3Banue Tembl O0beM yacos
Ounas 3aounas
(¢popma popma
S cemecTp
1 MeTtob! Hccae1oBaHUS OUOIOTHYECKOTO 2
MaTtepuaia
2 Crioco0ObI MPOMBIIIUIEHHOH MepepaboTKu 2
PACTHTEIHLHOTO W KUBOTHOTO CHIPHSI
3 Mertons! onpeneneHust N- u C- KOHIEBBIX 2
AMUHOKHUCIIOT
4 CBolicTBa 0.-aMHUHOKHCIIOT 2
5 I[BeTHBIC peakiuy Ha OCIKH 2
6 Ornpepenienne n303JeKTPUIECKONW TOYKH OCIIKOB 2
7 MeTo/1bI BBIJICNICHHUSI U OYUCTKU OEITKOB 2
8 Peakinn ocaxxnenns OEIKOB 2
9 OnpezneneHre MOJIEKYJISIPHOTO Beca OEIKOB 2
10 KadecTBeHHBIC peakiiy Ha CIIOKHBIC OCIKU U 2
MPOIYKTHI MX THAPOIN3a
1 HykiienHOBbIE KHCIIOTHI: TUIIBI, CTPOEHUE, 4

byHKIIUU




Brienenue HyKIE€MHOBBIX KUCIIOT, MOJIEKYJIIPHBIN

12
BEC
13 FI/II[POJII/ITI/I‘-IGCKI/IG (hepMEeHTHI ¥ H3yUeHUE UX 4
CBOICTB
14 OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE (DepPMEHTHI 2
15 MoHocaxapu bl 4
16 Jucaxapuibl 1 moJMcaxapu/ibl 4
17 KayecTBeHHBIC peaklMKM Ha YTIIE€BOJIbI 2
18 ['nunepuipl, CTepuibl, CI0KHBIC JIUMTUIBI 2
19 XUMHS TAIINIOB 4
20 2Kupo- 1 BoJ10pacTBOPHMbIC BUTAMUHBI 4
21 KauecTBeHHBIE peaKlIMM HA BUTAMUHBI 2
2 ["'OpMOHBI KaK XMMHYECKUE PETYISTOPHL. 4
[IpUHIMIIBI pETYJISIIMH TOPMOHAIBHBIX CUCTEM
23 KayecTBeHHBIE peaklMi Ha HEKOTOPbIE TOPMOHBI 2
Bcero 3a 5 cemectp: 60
6 cemecTp
1 OO6mue moHsaTHs 00 0OMEHE BEIeCTB U SHEPTHH B 2
OpraHu3me
2 DHepreTuka 0OMeHa BEIIECTB 2
3 AHabo0au3M U KaTaboau3M 2
4 ITpomexyTOUHBI OOMEH BEIIECTB 4
5 KonnyecTBeHHOE Olpesesienre caxapa B KpOBH 110 2
Meroay XarenopHa-lencena
6 OOMeH yrieBoI0B. 2
7 AHa3p0o0OHOE OKHCIIEHUE YTIIEBOIOB 2
8 [IpeBpainienus yrieBoaoB B Mpolecce 2
MUIIEBAPEHUS
9 Hcnonb3oBaHue yriieBoJ0B B MJIACTUYECKOM 2
oOMeHe
10 buocuHTe3 rimMKoresa 2
11 Hcrnonbs30BaHue yriieBOJOB B KA4€CTBE HCTOYHUKA 2
SHEPIrUu
12 MeTtabon13M MOHOCAXapHI0B 2
13 AHa3’p0oOHOE OKUCITIEHUE YTIEBOIOB U €T0 2
sHepreTudeckuit apdexr
14 OrnpeneneHne NpomMeXyTOUHBIX IPOIYKTOB 2
YTJIEBOJIHOTO OOMEHa
15 Onpenenenre caxapa B MOYe 2
16 MonenupoBaHue MPOIeCCOB OHOIOTHIECKOTO 2
OKHCIICHUS
17 IlepeBapuBaHue )KUPOB 2
18 OnpenieleHre KETOHOBBIX TET B MOYE 2
19 AHaJN3 KeIyI0YHOTO COKa 2
20 IlepeamuHUpOBaHUE TIIyTAMUHOBOMN KUCIIOTHI C 2
MAPOBUHOTPATHON KUCIOTON NPH yYaCTHH
alaHUHaAMUHOTpaHcdepassl
21 KayecTBeHHBIE peaklIMi HA MOYEBHHY. 2
22 KavecTBeHHBIE peakIii Ha OEJI0K B MOYe 2
23 Brinenenne MoueBOil KMCIOTEI U3 MOYH U 2




HUCCJIENOBAHNE €€ CBOUCTB

24 KadecTBeHHOE 1 KOJTMYECTBEHHOE OOHAPYKECHHE 2
HEOPraHWYECKUX COCTABHBIX YaCTeH MOYHU
Bcero 3a 6 cemecTp: 50
Hroro: 110

4.6. CamocrosiTeibHasi padoTa CTyIeHTOB

Ne | Haspanme pasgena/Tembl | Bua camocrosite/ibHOM O0bem yacoB
n/n padoThbI Ounasn 3aounas
¢popma ¢popma
S cemecTp
1 | buoxumus kKak Hayka. MOJTOTOBKA K 1 -
XHWMHMYECKUHN COCTAaB 71a00paTOpPHBIM paboTaM U
OpPraHHU3MOB. oopmIiieHE OTUETOB
2 | AMHHOKHUCIIOTHBIN COCTaB MOJITOTOBKA K 1 -
OCIIKOB. 71a00paTOpPHBIM paboTaM 1
oopmiteHHE 0TYETOB
3 | Ctpykrypa 6enkoBoi MOJrOTOBKA K 1 -
MOJIEKYJIBI. 71a00paTOPHBIM paboTaM U
oopmiieHHE OTUETOB
4 | OU3UKO-XUMHUYECKUE MOJITOTOBKA K 1 -
CBOMCTBa OEIIKOB. 71a00paTOpPHBIM paboTam 1
oopmIieHHE 0TYETOB
5 | CnoxHble 6eTKH — IIOJITOTOBKA K 1 -
nporeusl. HykienHoBbie 71a00paTOpPHBIM paboTaM U
KHCJIOTBHI. o(hopMIIEHHE OTYETOB
6 | Crpoenue ¢hepMeHTOB. 1 -
o MOJITOTOBKA K
CaoiicTBa (hepMEHTOB Kak
SHOIOLIIECKIX 71a00paTOPHBIM paboTaM U
KATAIHIATOPOB, oopmiieHNE OTUYETOB
7 | MexaHusm AeiUCTBUSA MIOATOTOBKA K 1 -
¢depmenTtoB. Knaccudukanus | 1adopaTopHbIM paboTam U
(hepMeHTOB. oopmIieHHE 0TYETOB
8 | Xumus yrieBoJoB. IIOATOTOBKA K 1 -
1ab0opaToOpHBIM paboTam 1
oopmIieHre 0TYETOB
9 | XuMus JIUIUJIOB. MOATOTOBKA K 1 -
n1a0opaTOpHBIM paboTam 1
oopmiieHE 0TYETOB
10 | Butamunsl. ['opMOHBI. IIOATOTOBKA K 1 -
1a00paTOpHBIM paboTam 1
oopmIIeHHE OTUYETOB,
HanucaHue pedepara
Bcero 3a 5 cemectp: 10
6 cemecTp
11 | O6mue nousarus 00 ooOMeHe HOATOTOBKA K 2 -
BELIECTB U YHEPTUU B 71a00paTOpHBIM paboTam 1
OpraHmsMe. oopmiieHNE OTUYETOB
12 | AHa’poOHOE OKHCIIEHUE HOJArOTOBKA K 4 -




YTJIEBOJIOB. 71ab0paTOpHBIM paboTam 1
oopmIieHHe 0TYETOB
13 | AspoOHoe OKuCiIeHne MOJIFOTOBKA K 4
YTJICBOJIOB. 71a00paTOpPHBIM paboTaM 1
oopmiieHHE 0THETOB
14 | buonornyeckoe OKHUCIECHUE. IIOArOTOBKA K 4
71a00paTOPHBIM paboTaM U
odopmIieHHE 0TYETOB
15 | OOMeH JIUIKI0B. IOATrOTOBKA K 2
71a00paTOpPHBIM paboTaM 1
oopmIieHE 0THETOB
16 | OOMeH TUIIOUIOB. IIOArOTOBKA K 2
71a00opaTOpHBIM paboTam U
odopmIIeHHE 0TYETOB
17 | ObmeH OelKoB. ITOATOTOBKA K 2
71a00paTOpPHBIM paboTam 1
oopmIIeHHE 0TYETOB
18 | Merabonu3M aMHUHOKHUCIOT. IMOArOTOBKA K 2
71a00paTOpHBIM paboTam U
odopmIIeHHE 0TYETOB
19 | Koneunsie npoayKThl IMOArOTOBKA K 2
pacrnaja aMUHOKHUCIIOT. JTa00paTOPHBIM paboTaM U
odopmIIeHHE 0TYETOB
20 | buocunTe3 OEIKOB. IIOJIFOTOBKA K 2
71abopaTOpHBIM paboTam U
odopmIieHHE 0TYETOB
21 | OOMeH HYKJIEHUHOBBIX MOATOTOBKA K 2
KHCJIOT. J1a00paTOPHBIM paboTaM U
oopMiieHE 0TUYETOB
22 | BonHbli 1 MUHEpAIbHBIN OJATOTOBKA K 2
OOMeH. 71ab0paToOpHBIM paboTam U
oopmIIeHHE OTUYETOB,
Hanucanue pedepara
23 | B3auMmocBsI3b 00MeHa 2
Hancanue pedepara
BEIIECTB B OPraHU3Me.
24 | Perynsinus npoueccoB Hanmcaye pedepata 4
JKU3HEICATEIIbHOCTH.
Bcero 3a 6 cemecTp: 36
Hroro: 46

4.7. KypcoBblie padoThl / IPOEKThI HE TPETyCMOTPEHBI YUCOHBIM TIJIAHOM.

5. MeToanueckoe odecnedeHue, 00pa3oBaTe/ibHbIE TEXHOJIOTHU.

[IpenogaBanue TUCIHUIUIMHBI BENETCS C MPUMEHEHHEM CJCIYIOMINX BHUIOB
00pa30BaTeIbHBIX TEXHOJIOTHH:

WNH(popMallMOHHbIE TEXHOJIOTUU: HUCIOJIb30BAHUE DSJIEKTPOHHBIX YUYEOHHKOB,
XUMHYECKHUX MPOTPaMM MPHU NOATOTOBKE K JEKIUSAM U MPAKTUISCKUM 3aHATHUSIM.

Pabota B koMaHze: coBMecTHasi paboTa CTyJICHTOB B IpyIIie MPU MOATOTOBKE K



IMPAKTHYCCKHM 3aHATHAM, BBIIIOJIHCHHUC I'PYIIIIOBBIX JOMAIIHUX SaHaHHﬁ.

6. ®opMBbI KOHTPOJISI OCBOCHUS Y4€OHOM JUCHUILTHHBI

Tekyias arrecranusi CTyAECHTOB MPOU3BOAUTCA B JIUCKPETHBIE BPEMEHHBIC
WHTEpBaJIbl JIEKTOPOM WU IMPENojiaBaTesieM, BEAYIIUM MPAKTUYECKUE 3aHATHUS I10
JTUCHUIUIMHE B Pa3IU4HbIX (hOpMax: BBHIOJIHEHHE MUCHbMEHHBIX JOMAIIHUX 3a/IaHUui
U KOHTPOJBHBIX paboT, 3aluTa J1abopaTopHbIX padoT.

[IpoMexXyTOUHBI KOHTPOJb IO pe3ylibTaTaM OCBOCHUS JIUCHUILIAHBI
MPOXOUT B (pOpME MUCEMEHHOTO YK3aMEHa.

CucrteMa olleHUBaHUS YUYE€OHBIX TOCTHKEHUH CTYJCHTOB, OIIEHOYHBIE CPEICTBA
npejacTaBiieHbl B (DOHJE OIICHOUYHBIX CPEICTB K pabouell mporpamMme ydeOHOM
JTUCIUTUIMHE (MIPUIIOKEHUN ).

7. YueOHO-MeTOoAuYeCcKOoe U NMPOrpaMMHO-HH(POPMaIMOHHOE olecevyeHne
TUCHMILTAHBI
A) OCHOBHasI IUTEpaTypa:

l. Komos, B.II. buoxumusa [Tekcr] : yueb. mna By3oB / B.II. Komos,
H.B. llIsenoBa. M. : JIpoda, 2004. — 640 c.
2. bepesos, T.T. buonoruueckast xumust [Tekct] : yueO. ajist Mel1. ©H-TOB /

T.T. bepesos, b.®. Koposkun; nox pen. C.C. JleboBa. — M. : Meaununa, 1983. —
749 c.

3. buonoruueckass xumus [Tekcr] : ydeb. mocoOue aJisi CTYJACHTOB BBICIIL.
yue06. 3aBenenuii / FO.b. ®umumnmosuy, H.M. Kosanesckas, I'.A. CeBacThsiHOB U JIp.;
nox pen. H.U. Koanesckoiil. — M. : Akagemus, 2005. — 256 c.

4. [TnakynoB, B.K. OcHOBBl AuMHaAMUYECKON OWOXUMHH : Yy4eOHUK /
[InakynoB B.K., HukonaeB FO.A. — Mockga : Jloroc, 2010. — 216 c¢. — ISBN 978-5-
98704-493-3. — Tekct : anexktpouHsblil // [{udposoit obpazoBarenvubiii pecype IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/9095.html (nara obparmenus:
09.01.2023). — PexxuMm ocTyna: sl aBTOPU3UP. TTOJIH30BaTEIICH

5. buoxumus : yue6noe nocooue / B. B. Jlenesuu, . O. Jlennera, H. D.
[Terymok, A. I'. Bunuikas ; non penakuuei B. B. Jlenesuua. — I'ponno : I'pI’'MY,
2022. — 412 c. — ISBN 978-985-595-696-0. — Tekct : snexktpoHHbili // Jlanb :
ANEeKTpOHHO-OMOMMoTeunas cucremMa. — URL: https://e.lanbook.com/book/283535
(mara obpamenus: 03.01.2023). — PexxuM gocTymna: AJisi aBTOpU3. TOJIH30BATEIICH.

b) nononHuTenpHas MUTEpaTypA:

1. buoxumus. TectoBeie Bompock! [Tekcr] : yued. mocobue i CTyACHTOB
men. By3oB / [aBT.. JI.M. 3yb6aumpoB, U.M. baumen, P.®. baiikeeB]; moa pen.
JI.M. 3y6aupona, E.A. TTaztok. — M. : [90TAP-Menaua, 2008. — 960 c.

2. Koneman S. Harnmsgnas Ouoxumust [Tekct] : cmpaBoyHOE M3a.: mep. ¢
HeM. / S1. Komeman , K.-I'. Péwm; mox pen. I1.J]. Pemerona, T.U. Copkunoit. — 3. 2-e.
— M. : Mup, 2004. — 469 c.: u.



3. buoxumus [TekcT] : genoBble UTpbl U CUTYaIll. 3a7a4u : y4yed. mocooue
m1s1 6mour. crrent. By3oB / H.E. Kyuepenko u mp.. — K. : JIstougs, 1992. — 191 c.

4. broxumus BuTaMuHOB : yuyeOHOe nmocobue / A.A. HukoHopos [m 1p.].. —
Openodypr : Operbyprckast rocyapcTBeHHas MenuinHcKas akagemus, 2011, — 117 c.
— Texkct : snextponnsii // Iludposoit obpazoBarensHbiii pecypc IPR SMART
[catit]. — URL: https://www.iprbookshop.ru/38464.html (maTta oOparmeHus:
19.01.2023). — Pexxum noctyna: Jjisi aBTOPU3UP. MOJIb30BaTENEH.

B) UnTepHeT-pecypcesr:

1. Uarepuer-nopran ¢pyHAAMEHTAIBHOIO XUMUYECKOro oOpa3oBaHusi Poccum.
URL: www.chem.msu.ru.

2. Hayuyno-nonynspusiii noptan. URL: www.elementy.ru.

3. Xumnueckuit Matepuer-nopran. URL: www.chemport.ru.

4. DnexTpoHHas OMOIMOTEYHAs CUCTEMa «YHUBEpCUTETCKass OMOIMOTEKa
onuaita»: https://biblioclub.ru.

8. MarepuajbHO-TEXHUYECKOE O0eceYeHue U CIUITHHbI

JIeKMOHHBIE 3aHATHA: KOHCIEKTHI JIEKIWW, KOMIUIEKT 3JEKTPOHHBIX
NpEe3eHTAlui, ayAUTOpPHUs, OCHAILCHHAs MPE3EHTAUMOHHON TEXHUKOW (IPOEKTOp,
9KpaH, HOyTOYK, MyJIbTUMEUITHAS JOCKA).

JlabopaTopHble palOThI: J1abOpaTOpUsi OPraHUYECKOM U OHOJOTHYECKOU
XUMHM,  OCHAIEHHas  JIOCKOM, Ta0nMuIaMu, XUMHUYECKMMH  pPEaKTHBAMH,
J1ab60paTOpHOI MOCYI0M, HEOOXOAUMBIM 000PYI0BAHUEM.

[Ipouee: pabouee MecTo mHpenojaBaTeis, OCHAIEHHOE KOMIBIOTEPOM C
noctynom B IHTepHeT.



9. JIucT 1onoJITHeHuH U U3MEeHEeHU

n/n

Hara
BHECEHUS
u3MeHeHus /
JAOTOJTHEHUS

OcHoBanune

Conep:xanue u3MeHeHUsl
/ monmoJiHeHust

Jluua, noaTBepxKaAI0OIINE
H3MeHeHHe / TOMmoJTHeHne

3aBeayrouuii
xagenpoi
(®HO,
MOJIHUCH)

Jupextop /
JIeKaH
(®HUO,
MOJAIMNCDH)




