MuHKCTEpCTBO HayKH H BBICIIEro obpa3oBanus Poccuiickoit @enepaiyu
HuxHekaMCKuii XUMHKO-TEXHOJIOTHYECKHM HHCTUTYT (uiman)
(enepanpHOro rocy1apcTBEHHOTO GFO/PKETHOTO 00Pa30BaTENBHOIO YIPEKICHHUS
BBICILIET0 0Opa30BaHHUS
«Ka3aHCKMi HallMOHATIBHBIN UCCIIEI0BATENIbCKUI TEXHOJIOTHUYECKHM YHUBEPCHTET»
(HXTHU ®I'BOY BO «KHUTVY»)

—

8 ",\\‘\\.‘,__ YTBEPXJAIO

\

OOKYMEHT NOANUCAH
3/IEKTPOHHOW MOAMUCHIO

Ceprudukar:
02C581C300FBAC248447298EECFD34536D
Brapenew: Axmeros Wnbaap Fymeposus
TeiicTanTenen: ¢ 30.03.2021 ao 30.06.2022

®OH/I OHEHOYHBIX CPEJICTB
10 JUCLUIUIMHE (MOIYJIIO)
B1.0.20 «buoxumus»
(HaNMeHOBaHHe NHCLMIUTHHEL (MOIYJIs))
19.03.02 — TIpoAYKTHI NHTAHNUS H3 PACTHTEILHOIO ChIPbsI
(X0 M HANMEHOBAHHME HAIPABJIEHHUS TIOATOTOBKK/ CTIELUATBHOCTH)
Ipoduin: TexHosorus xje6a, KOHANTEPCKHX H MAKAPOHHbIX M3/I€/IHIi
(HanMeHOBaHKe NPOQHIISA/ POrpaMMBbI/HaTIPaBIEHHOCTH/CTIELMATH3ALIMH)

bakanasp

KBaTHUKaLUs

0YHAas1/0OYHO-320YHasI
dopma obyueHus

Hwxuekamck, 2021 1.



Cocrasurens POC:

3aB. Kaeapoii OMOTEXHOJIOTHHI % I'.C. CarneeBa
(10IKHOCTD) (aeAtuds) (®HO)

®OC paccMOoTpeH U 0100peH Ha 3aceJaHuu Kadeapbl OUOTEXHOIOIUH,
npotokoi ot 22 Mapta 2021 r. Ne 7

-

3aB. kaheapoil OHOTEXHOJIOTHHU I'.C. CarzeeBa

(10JDKHOCTb) (afﬁmdcs) (PHO)
DKcmepr:
PykoBonurens OOIT
3aB. Kabeapoi OMOTEXHOIOTHH % I'.C. CarzeeBa

(10KHOCTB) @ﬁéﬁm“) (®UO)



Komnerenius:

OIIK-2 Cnocoben IMPUMCHATb OCHOBHBIC 3aKOHBI 1 MCTObI I/ICCJ'ICI[OBaHI/Iﬁ €CTCCTBCHHEBIX HAYK JJIA pCHICHUA 3aaa4 HpO(b@CCHOHaHBHOﬁ JACs1-

TCIJIIBHOCTH.

Ilepeuens komnemenyuil u UHOUKAMOPOE OOCMUICEHUA KOMNEMEeH UL
C YKa3aHuem Imanos opmupoeanus 6 npoyecce 0C60eHUA OUCYUNTIUHDL

I/IHI[I/IKaTOPBI JOCTHIKCHUA KOMIICTCHIIMH

1.1.

IIPOAYKTOB IIMTAHUA U3 PACTUTECIBHOTO CBHIPhA,

1.2.

IIPOAYKTOB IIMTAHUA U3 PACTUTECIBHOTO CBHIPhA,

1.3.

IMPOAYKTOB IUTAHUSA U3 PACTUTCIBHOI'O ChIPbS.

3HaeT OCHOBHBIE 3aKOHBI U METOJbl UCCIIEJOBAHUN €CTECTBEHHBIX HAaYK, UCIOIb3yEMbIE /JIsl PELIEHUS 3a7a4 B 001acT IPOU3BOJCTBA
YMeeT npuMeHATh CTaHJapPTHBIE METOAUKHU U3MEPEHHUS TaPAMETPOB ChIPbs, 110J1y(HaOpUKATOB M TOTOBBIX W31 ITPH IPOU3BOJICTBE

Biianeer naBbikamu mpoBeeHUS UCCIEAOBAaHUHN U aHAJIN3a TTOJYYSHHBIX PE3YyJIbTATOB JUIs pEIICHUs 3a/1a4 B 00JIaCTH MTPOU3BOCTBA

Hunoukamopwt 0o- dmansvt hopmuposanus é npoyecce 0c60eHUs OUCUUNTIUHDL
CIUMICEHUA KOM- (vkazamo 6ce memwl uz PIIJ])
nemenyuu Jexyuu Ilpakmuueckue 3a- | Jlabopamopnuie 3ans- Kypcoeoit npoexm Haumenosanue oye-
P mus (padoma) HOYHO020 cpedcmea
OIK-2.1 Bce memut He npedycmompenwvt | Tema 1, Tema 2, Tema | He npedycmompenvr | Omuem no nabopamop-
3, Tema 4, Tema 5, Te- Holl pabome.
Mma 6. Konnokeuym
OIIK-2.2 - He npeoycmompenvt | Tema 1, Tema 2, Tema | He npedycmompensvt | Omuem no 1abopamop-
3, Tema 4, Tema 5, Te- HoUl padome.
Mma 6. Konnoxeuym
OIIK-2.3 - He npedycmompenvt | Tema 1, Tema 2, Tema | He npedycmompenwvt | Omuem no naéopamop-
3, Tema 4, Tema 5, Te- Houl padbome.
Mma 6. Konnokeuym




Ilepeuens oyenounvix cpedcme no oucyuniune (MooyJo)

Ouyenounvie cpeocmea Kon-60 Min, éannoe Max, oannoe
(bazoewtit ypo- (noeviuennwlil ypo-
6€Hb) 6€Hb)
Jlabopamopnasa paboma 6 30 48
Konnokeuym 2 6 12
IK3amen 1 24 40
Hmozo: 60 100




Illkana ouenueanusn

Indposoe
BbIpa:KeHHe

BoipaxkeHnue B
oaJsuiax:

CioBecHoe
BbIPa:KeHNe

Kputepun ouieHKH HHIUKATOPOB JOCTHKEHHUS MPU (popMe KOHTPOIS:

JK3aMeH / 3a4er ¢ OLIEHKOM

3adyeT

5

87 -100

OtnuuHo (3a-
YTEHO)

OlLleHKa «OTIUYHO» BBICTABJISICTCS CTYACHTY, €CIH TCOPETUUYECKOE CONep-
JKaHHUE Kypca OCBOCHO IMOJHOCTHIO, 0€3 MPOoOeIIOB; HCYECPITBIBAOIIE, MTOCTIC-
JIOBATEIHHO, YETKO M JIOTHYECKH CTPOHHO H3jIaraeT MaTepHall; CBOOOIHO
CIIpaBJISIETCSL C 3aJayaMy, BONPOCAMH U OPYTMMHU BHJIAMU MPUMEHEHUS
3HaHI/II\/'I; I/ICHOJ'II)?,yeT B OTBCTC I[OHOHHI/ITCJ'II)HHﬁ MaTepI/IaII BCC Hpe)lyCMOT-
PEHHBIE TPOrpaMMOM 3aJaHUsI BBIIIOJHEHBI, KAYECTBO UX BBINOJIHEHUS OLe-
HEHO YHCJIOM 0alljioB, OJIM3KUM K MaKCHMaJbHOMY; aHATU3UPYET MOTydeH-
HBIC p€3y.HI)TaTI)I; HpOHBHSICT CaAMOCTOATCIIBHOCTb HpI/I BBIIIOJIHCHUUN
3aJaHui

74 - 86

Xoporio (3a-
YTEHO)

OneHka «XOpouIo» BBICTABISIETCS CTYAEHTY, €CIIH TEOPETUUECKOE COAEp-
KaHWE Kypca OCBOEHO IOJIHOCTBHIO, HEOOXOAUMBIE MPaKTHYECKHE KOMIIEe-
TEHIIMX B OCHOBHOM C(OPMHUPOBAHEI, BCE MPEAYCMOTPEHHBIC MPOTPaMMOi
00y4eHus1 yueOHbIE 3a1aHUsl BBIIIOIHEHBI, KAYECTBO MX BBIIOJIHEHUS A0CTa-
TOYHO BBICOKOE. CTYZEHT TBEpPAO 3HAET MaTepual, IPaMOTHO U IO CyIIe-
CTBY M3JIaraeT ero, He JOMyCKas CyIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC.

60 -73

VY noBieTBO-
putensHoO (3a-
YTEHO)

OneHka «yJOBIETBOPUTEIBHO» BBICTABISETCS CTYAEHTY, €CIIM TEOpPETHYE-
CKO€ coJiep)KaHHe Kypca OCBOEGHO YaCTHYHO, HO MPOOEJbl HE HOCAT Cylle-
CTBEHHOT'O XapakTepa, OOJBIIMHCTBO NMPEIyCMOTPEHHBIX MPOTrpaMMOi 3a-
JaHWH BBIIOJTHEHO, HO B HHUX HMEIOTCS OMIMOKHW, TpPU OTBETe Ha
[TOCTABJIEHHBIA BONPOC CTYACHT AOMYCKAeT HETOYHOCTH, HENOCTATOYHO
MpaBWIbHBIE (OPMYIIUPOBKH, HAOIIOAAIOTCS HAPYIICHHS JIOTUYECKOU MO-
CJIEI0BATEIBbHOCTH B H3JIOKEHUU IIPOrPAMMHOI0 MaTEpHAJIA.

OneHka «3a4TeHO» BBICTABIIAETCSA CTY-
JIEHTY, €CIIM OTBETHI HA BOIPOCHI IO Te-
MaM JUCLUIUIMHBI II0CIEN0BATEIIbHBI, JIO-
TUYECKU U3JI0KEHBI, JIOILyCKaIOTCs
HE3HAYUTEIbHBIE HENOYETHI B OTBETE CTY-
JIEHTa, TaKHe KaK OTCYTCTBHE CAMOCTOS-
TEJIHHOTO BBIBOJIA, PEUEBBIE OMIMOKH H I

Huxe 60

Heynosnerso-
PHUTENBHO
(me 3auTeHO)

OrneHka «HEYAOBJIETBOPUTEILHO» BBICTABISIETCS CTYICHTY, €CIH OH He
3HAeT 3HAYMTEJIFHOW YacTH MPOTrpaMMHOTO MaTepHuaia, AOIMYCKAaeT CyIle-
CTBEHHBIC OIIMOKH, HEYBEPEHHO, C OOJBIIMMH 3aTPYAHEHUSIMHU BBITIOHSET
MpaKTUYeCKue padoThl, HEOOXOAWMBbIE TPAKTHUYECKHE KOMIICTEHIIMU He
c(hopMHPOBaHbI, OOJBIIMHCTBO MPELYCMOTPEHHBIX IPOrpaMMoOi 00y4eHus
yueOHBIX 33/1aHUIl He BBITIOJIHEHO, KAYeCTBO UX BBITIONHEHHS OI[CHEHO YHC-
JI0M 6aJIIoB, OJIM3KUM K MUHUMAJIEHOMY

OL[CHKa «HE 3a4TCHO» BBICTABJIACTCA
CTYACHTY, €CJIM CTYACHT HC 3HACT OCHOB-
HBIX TTOHATHH TEMBI JUCIUIIIIMHBI, HE OT-
B€YaCT HA JOIIOJIHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi XxapakTepucTHKA OLIEHOYHbIX CPeACTBA

Tepuaia TeMbl, pasjiejia WiIu pa3/eioB JIHC-
[UTUTMHBI, OPraHU30BaHHOE KaK yueOHoe 3a-
HSTHE B BUJIE COOECEIOBAHMS TIPETOIaBaTeNs
¢ 00y4aromMUMHCH.

Ne | Haumenosanue| Kpamkasa xapakmepucmuka oyenounozo | Ilpeocmaenenue
n/n| OUeHOUHO20 cpeocmea OUEHOUHO020 Cpeo-
cpeocmea cmea 6 honoe
1 2 3 4
1. [|JIabopaToprHas |DT0 BuI y4eOHOH pabOTHI, IeibI0 KOTOPOii| TeMbl maboparTop-
pabota ABJISIETCA M3Yy4YeHHE (MCCIeOBaHKUE, U3MEpe-|HbIX padoT, KOH-

HUE) XapaKTepUCTUK JabOpaTOpHOTO OOBEK-|TPOJIbHBIE BOIPO-
Ta. CBI 110 TEME
[lens nabopaTOpHBIX 3aHATHI: OCBOEHHUE|1a0OpaTOPHOU pa-
n3y4yaeMoi yueOHON NUCHIUILIMHBI; PUoOpe-|00ThI, BOIIPOCH K
TE€HHE HABBIKOB MPAKTUYECKOTO MPUMEHEHUS |KOJUIOKBUYMY
3HAHUM Y4eOHOW MUCIUIUIMHBI (JIUCIUILIAH)
C HCIOJb30BAHUEM TEXHHUYECKUX CPEIICTB U
(nnn) obopy0BaHUS

2. |KommokBuym CpencTBo KOHTpOJISI YCBOEHHUS yueOHoro Ma-|Bompocsr o Te-

Mam/paszaeaam
IUCIUAILINHBI




MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKUil XMUMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusmain)
(enepanbHOro rocy1apCTBEHHOTO OFO/I)KETHOTO 00pa30BaTENBHOTO YUPEKICHHUS
BBICILIET0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

Daxynemem Texunonocuueckuu

Kageopa buomexnonozuu

Y4eOHbpIM TUTaHOM 10 HampaiieHuto moAroToBku 19.03.02 — «IIpoaykTsl mu-
TaHUSI U3 PACTUTEILHOTO CBHIPBS» I OO0YYaIOIIMXCS MPEAYCMOTPEHO MPOBEICHUE
71a00pATOPHBIX 3aHATUM MO JUCHUIUIMHE «BUOXUMUSD.

JIaGopaTopHble 3aHATHS MO TUCHUIUIMHE MPOBOJSATCS B CHEIMAIBHO 000pY-
JIOBaHHBIX JIAOOPATOPHUSIX C MPUMEHEHHEM HEOOXOIMMBIX CPEACTB 00ydeHus: 1abo-
paTopHOro 000pya0BaHMsI, 00pa3LoB Il UCCIEI0BAaHUN, METOANUECKUX TTOCOOU.
[{enb mpoBeneHus 1abopaTOpPHBIX PabOT - MPAKTUUECKOE OCBOCHHE TEOPETUUECKUX
MOJIO’KEHUH JIEKIMOHHOTO MaTepuaa, a TakKe BbIpaOOTKa CTYyA€HTaMHU ONpEeIICH-
HBIX YMEHUHN U HABBIKOB CAMOCTOSITEJIBHOTO KCIIEPUMEHTUPOBAHUSI.

JladbopaTopHnas pa6ora Nel. Texnuka 6ezonacnocmu
(mema nabopamopHoii pabomut)

1. 3HaKOMCTBO C BpEAHBIMHU M OMACHBIMU (paKkTOpaMu Mpu pabote B yueOHOI mabopa-
TOpUU

2. Mepbl IpelI0CTOPOKHOCTH NP paboTe B yueOHOH 1abopaTopuun

3. Mepsl 6e30macHOCTH Tpu paboTe B yueOHOM Jaboparopun

4. O3HakOMJIGHHE C MECTaMH pa3MEILEHUs alTeuyKH, HeUTPalM3yIOUIMX pPacTBOPOB,
CPECTB MOXKAPOTYIICHUS H T.JI.

JladopaTopHas padora Ne2. Kauecmeennvie peakyuu Ha AMUHOKUCIOMbL U OEIKU
(mema nabopamopHoii pabomut)

1. O3HakomJIeHHE C METOJAaMH MPOBEICHMS KaueCTBEHHOUN peaklMd Ha aMUHOKHUCIIO-
THI
2. O3HaKOMIJICHHE C METOJIaMH MPOBEICHUS] KAYECTBECHHOW PEaKIMU Ha OCIKU

JladopaTopHas padora Ne3. Kauecmeennvie peakyuu Ha yene600bl U TUNUObL
(mema nabopamopHoii pabomut)

1. OsHakomiiIeHHE C METOJIaMU TIPOBEICHUSI KAUYECTBEHHOM PEaKIIMU Ha yTJICBOIbI
2. O3HaKOMIIEHHE C METOJIaMHU TIPOBE/ICHUSI KAU€CTBEHHOU PEaKINK Ha JTUTTUIbI

JladopaTopHas pa6ora Ned. Kauecmeennvie peakyuu Ha 8000pACmMEOPUMbLE BUMAMUHDL
(mema nabopamopHoii pabomut)

1. BonmopacTBoprMbIC BUTAMUHBI
2. XupopacTBOpUMBIEC BUTAMHUHBI
JlabopaTopHnasi padora NeS. Onpedenenue 301bHOCmMU 36pHONPOOYKIMOE NPAMBIM U YCKO-
PEHHbIM Memo0oM

(mema nabopamopHoii pabomot)
1. BrnaxnocTb
2. 30IBHOCTH

JladopaTopHas pa6ora Ne6. Onpedenenue Kpaxmana 8 3epHONPOIVKmMax
(mema nabopamopnoii pabomot)

1. Tlommcaxapuabl paCTUTEIBLHOTO IPOUCX 0K ICHUS
2. O3HAKOMIIEHHE C METOJIaMU UACHTH(PUKAIIUN KpaxMall




Bonpockl kK KOJUIOKBUYMY:

Pa3nen 6.

brorexHomornueckoe moxydecHue GepMeHTOB.

@depMEHTBI, UCII0JIb3YEMBIC B ITUIIEBON IIPOMBIIIICHHOCTH.
VYTIIeBOIBI KaK CBIPhE JIJIT OMOTEXHOJIOTHUECKUX MPOIIECCCOB.
JKuphbI Kak ChIpbe JIJIs1 OMOTEXHOJIOTHYECKHUX MPOIIECCOB.
OCHOBBI T€HHOM UHKXEHEPHHU.

Ok whE

Kpurepuu ouenku:

MakcumabHast OleHKa 3a KOJUIOKBUYM cocTaBiisieT 12 6amioB. U3 Hux:

- IOJTHOTA PACKPBITHSI TEMBI — MaxX 6 6asuioB.

- apryMEHTHPOBAHHBIE OTBETHl HA BOIPOCHI, BBICKA3BIBAHUE COOCTBEHHBIX
CY>KJICHHI — Max 6 6aioB.

MuHnManpHas OIleHKa 32 KOJUTOKBHYM COCTABIISIET 6 0alioB.

[Tocne BBIMIONHEHUS BCEX padOT PACCUUTHIBACTCS UTOTOBBIA Oajll MO JIaHHO-
MY OLIECHOYHOMY CPEJICTBY, KaK Cpe/iHee apru(METHIECKOE TI0 BCEM KOJUIOKBHYMAaM.

Kpurepuu onenkn 1ad0paTopHbIxX padboT

[Tpu moarotroBke K JlaboparopHoi padoTe mo muctuiuinae «buoxumus» B 3/4
CEMECTpPE CTYAECHT JIOJKEH BBIIIOJIHUTH CIEAYIOIINE BUABI PaboT:

MunumMajabHbId | MakcuMaJIbHbIH
Buabi pador
0asL oasL

CamocrosTenpbHas TPoOpadOTKa TEOPETH-
YECKOro MaTeprayia K J1abopaTopHOM pa- 6 10
oote
O3HAaKOMIIEHHE C YCTAaHOBKOM, MprOOpOM,
METOJMKON BBITIOJHEHUS JIa0OpaTOPHOU 6 10
paboThI
Breimonnenne  HE0OXOIUMOTO  AKCICPH- 5 10
MEHTa
OOpaboTka pe3ynbTaTOB HCCICIOBAHUA, 5 9
MOCTpOEHUE TpadUKOB
AHanm3 pe3ybTaToB UCCIICIOBAHMS U BbI- 6 9
BOJI 110 padoTe

UTOroO: 30 48

Takum oOpazoMm, kaxnaas aboparopHasi pabota onieHuBaeTcss MUHUMYM B 30
OanoB, makcuMyM B 48 GamnoB. [locne BbIMONHEHUST BCeX pabOT pacCUUTHIBACTCS
UTOTOBBIN Oall M0 JAHHOMY OLIEHOYHOMY CPEJICTBY, KaK CpeiHee apuPMeTHIECKOe
110 BCEM JIaDOPaTOPHBIM padboTam.



MunucTepcTBO HayKu U BeIciero oopasosanus Poccuiickoit deaepanuu
HuxHekaMCKUil XMUMHUKO-TEXHOJIOTMUECKUN UHCTUTYT ((pusmain)
(enepanbHOIro rocy1apCTBEHHOTO OIOPKETHOTO 00pa30BaTEIbHOIO YUPEKICHUS
BBICILIET0 00pa30BaHMs
«KazaHckuii HallMOHANBbHBIN UCCIIEA0BATEIbCKUN TEXHOJIOTUYECKUN YHUBEPCUTET

@axkynremem Texnono2uyeckuti
Kagheopa buomexmnonocuu

Hampasnenue noarorosku: 19.03.02 — [MpoayKThl IUTaHKS U3 PACTUTEIBLHOTO CHIPbSI
(k00 u Haumenosamue)

[Tpoduns: TexHonorus xjaeda, KOHTUTEPCKUX U MAKAPOHHBIX U3ACTUI

(Haumenosanue)
Cemectp 3/4
VYTBEPXIAIO
3aB. kadenpoit I'.C. CarneeBa
« » 20 T.

JK3aMeHAIMOHHBIN OuiteT Ne 1

ITo nucuuninne «buoxumMus»
1. IlpenmeT u 3aga4n OMOJIOrMYECKON XUMHUHU. MecTo OMOXUMHUU Cper OMOJIOrye-
CKUX TUCHUTIINH. OCHOBHBIC Pa3/Ieiibl U HAMPABICHUS B OMOXUMHH: JTUHAMUYECKAs
U GyHKIMOHATbHAS OMOXUMUS, METUITUHCKAS] OMOXUMHUSI.
2. Mexanu3Mm necTBus PEepMEHTOB. 3aBUCUMOCTh aKTUBHOCTH (DEPMEHTOB OT KOH-
HEeHTpaluu cyocrpara u pepmeHnra.

Bonpocsl k 3k3aMeny no qucuuniuHe « bunoxumus»:

1. ITpeamer u 3a1auu OMOJOTMYECKON XUMHUU. MecTo OUOXuMUM cpeau Ouo-
JOTUYECKUX TUCHUIUINH. OCHOBHBIC pa3fielibl U HANpaBleHUs B OMOXUMHUU: JHHA-
MU4eckas U PyHKIMOHAbHAsT OMOXUMMS, MEIUIIMHCKAs OMOXUMUS.

2. ®ynkuuu 0enkoB B opranuzme. CTpoeHHe OEJIKOB: MEPBUYHBIN, BTOPHUY-
HBIM, TPETUYHBINA U YETBEPTUYHBIN YPOBHHU OpraHU3ALMK OEIKOBOW MOJIEKYJbl. Tu-
bl XUMUYECKUX CBSI3€H, yUYaCTBYIOIIUX B POPMUPOBAHUU CTPYKTYpbl Oenka. 3aBu-
CUMOCTh OHMOJIOTUYECKHX CBOMCTB OCJIKOB OT YpPOBHS OpraHu3alud OeTKOBBIX
MOJIEKYI.

3. ®uU3HUKO-XMMHUYECKHE CBOMCTBA OEJIKOB: MOHHU3ALMsA OEJIKOB B PacTBOpE,
MOJIMAJIEKTPOJIUTHBIE CBOMCTBA. DnekTpodope3 OEIKOB M €ro MpaKTHUECKOe MpH-
MEHEHHUE B OMOJIOTHH.

4. OU3MKO-XMMHUYECKHE CBOICTBa OENKOB: THUApATallusi U PaCTBOPUMOCTH
0enkoB. Ponb ruapouabHBIX TPYII U 3apsiia OETKOB B PACTBOPUMOCTHU OETIKOB.

5. OcaxeHue O6€IKOB 13 pacTBOPOB. Buabl ocaxxienus 6enkoB (00patumoe u
HeoOpaTuMoe ocaxaeHue). MexanusM, (pakTophl, BbI3BIBAIOIIME OOpaTUMOE oca-
xaeHue OenkoB. BeicanuBanue OenkoB. IIpakTuyeckoe HCHOIB30BAHHE PEAKIIMU
00paTUMOro OCa)xJeHus1 OEJIKOB U3 PACTBOPOB.



6. Jlenaryparus 6enxoB: (GaKTOPhI, BRI3BIBAIOIIUE ICHATYPAIMIO OCTTKOB: Me-
XaHU3M TEIUIOBOM JieHaTypauuu O0enkoB. CBoMCTBa IeHATYpUpOBaHHOTO Oelnka. Pe-
HaTypauus (peHatuBaiusi). [IpakThueckoe NpUMEHEHUE MpOIEcca JICHATypaluu
Oenka.

7. Knaccudukanms 6enkoB. [IpocTbie U ClIOKHBIE OCIIKH.

8. JlezokcupubonykiennoBsie kucioThl (JJHK): cocTaB, crpoenue, cBoiicTBa,
pacrpejielieHre B KJIETKe, OMOJIOrH4ecKas poJib.

9. buocunre3 JIHK (pernmukamus): oOIIMil TPUHIIMI MaTPUYHOTO CHHTE3a,
CYIIHOCTh MNOJyKOHCEPBATUBHOIO Me€XaHU3Ma, ycioBHs. DepMEeHThI perimKanuu
JAHK, npencraBieHus o MOJeKyIsipHOM MexaHuzme onocuntesa JJHK.

10. Ctpoenue u ¢pyuknun paznmmuabix TunoB PHK (T-PHK, p-PHK, m-PHK).

11. buocunte3 6enkoB: (TpaHcisnus). OCHOBHbIE KOMIIOHEHTbI OEJIOKCHUHTE-
supytomieit cuctemsl. Pois M-PHK, T-PHK, u pubocom B OnocunTe3e OeaKoB.

12. Xumunaeckas npupona ¢epmentoB. [IpodhepmenTsl, n3ohepmMeHThI, MyiIb-
TU()EPMEHTHBIE KOMIUICKCHI.

13. XonodepMeHTsl: onpeniesieHue noHsATus1, crpoerne. Kodbakropsl dhepmen-
TOB: XUMHYECKasi MPUPOJIa, pOJib B OMOJOTHYECKOM KaTanu3e. Poiab BUTaMUHOB B
nocTpoeHuu kopakTopoB. KodhepMeHThI U TPOCTETUUECKHUE TPYIIIIHI.

14. 3aBUCMMOCTH aKTUBHOCTH (DEPMEHTOB OT PEAKIMM CPENIbl U TeMIepary-
PBL: OMOJIOTUYECKOE U MEAULIMHCKOE 3HAYEHHUE ITUX CBOMCTB (PEPMEHTOB.

15. CrpykrypHO-GyHKIIMOHAIBHAS OpraHu3anus (PEepMEHTHBIX OEJIKOB: aK-
TUBHBIWA LIEHTP, €r0 CBOMCTBA. KOHTAKTHBIN M KaTaJTUTUYECKUE YUYACTKA aKTUBHOTO
LEHTpA.

16. PerynstopHbie (aUIOCTEpUYECKUE) HEHTPHI (PEepPMEHTOB. AJIOCTEpUYE-
CKHE MOJIYJSTOPBI (PePMEHTOB. 3aBUCUMOCTh aKTUBHOCTH ()EPMEHTOB OT KOH(DOP-
Maluu OENKOB.

17. AxTuBaTOpbl U UHTUOUTOPHI (PEPMEHTOB: XUMHUECKasi TPUPOAA, BUIbI aK-
TUBUPOBAHUSA U TOPMOXKEHHUS aKTUBHOCTU (PEPMEHTOB, OMOJIOTUYECKOE ¥ MEIUIINH-
CKOE 3HaY€HHEe aKTUBATOPOB U MHTMOUTOPOB (DEPMEHTOB.

18. Crenuduunocts aeiictBus pepmentoB. Buabl crienmduunoctu dpepmen-
TOB, OMOJIOTHYECKOE 3HAUCHUE CIICU(MUIHOCTH IEHCTBUS (DEpMEHTOB.

19. Mexanu3Mm neiictBusi GepMeHTOB. 3aBUCUMOCTh aKTUBHOCTH (hPEPMEHTOB
OT KOHIIEHTpaIuu cyocTpaTta u pepMeHTa.

20. Homenknatypa u kinaccudukanusi GepMeHTOB. XapakTEPUCTHKA OTAEIb-
HBIX KJIacCOB (DepMEHTOB. ENMMHMIIBI aKTUBHOCTH (DEPMEHTOB.

21. Buramunsl. Knaccudukanus 1 HOMEHKIIaTypa BUTaMUHOB. PoJib BUTaMu-
HOB B OOMEHE BEIEeCTB, CBsA3b ¢ (hepmMeHTamMu. | Mmo- M TUTIEpBUTAMHHO3HI, aBUTa-
MUHO3BI.

22. Butamun B2 (pubodnaBuH): HCTOYHHUKHU, TOTPEOHOCTh, CTPOCHUE, CBOM-
CTBa, NMPU3HAKU TMIIOBUTAMUHO3a, MEXaHU3M Ouonorumdeckoro nevcteus (PMH u
DAJ).

23. Butamun C, (ackopOMHOBasi KHUCJIOTA, AHTUIIMHTOTHBIA): XUMHUYECKOE
CTpPOCHHE, MPU3HAKN TMIOBUTAMUHO3a, MEXaHU3M OMOJIOTUYECKOTO JCHCTBHS, HC-
TOYHHKH, TOTPEOHOCTb.

24. Butamun A, (peTHHOJ, aHTUKCEPODTATEMUYECKHI ); XUMUYECKasT TTPUPO-
14, MPU3HAKYA TUTIOBUTAMUHO3a, HICTOYHUKU, TOTPEOHOCTh. bnoxuMmmueckas xapak-
TEPUCTUKA TUIIEPBUTAMUHO3a A.



25. OO6meH BemiecTB 1 dHepruu. AHabonm3m u karabonusMm. [lonstre o mera-
oonmzme, Mmetabonmnueckux myTsax. OOmue u crienupruyeckue MeTaboJIMIYeCKUe Imy-
TH. Poib AT® B )KHU3HENEATENLHOCTH KIIETOK.

26. XapakTtepucThka Katabojm3ma: olmias cxema KaTaboian3Ma OCHOBHBIX
MUIIEBBIX BEIIECTB, CTaANM KaTtaboyiu3ma. KittoueBbie MeTabOIUTHI, KOHEUHBIE MTPO-
JTYKTHI.

27. IlonsTe 0 OMOJIOTMYECKOM OKHCIIEHUU. Da3zbl OMOJOTUYECKOTO OKUCTIe-
HUS, UX OO0Iasi XapaKTEPHUCTHKA. TKaHEBOE JAbIXaHUE - TEPMUHAILHBIN dTan OUOJI0-
TUYECKOTO OKUCIICHHS. PoJb KHCIIOpoaa B Ipoliecce TKAaHEBOTO JIBIXaHUS.

28. CTpyKTypHas opraHm3alnus Iernei tpaHcmopra 3jekTpoHoB I m Il tuma.
CoBpeMeHHBIE TIPEICTABIICHUS O CTPOCHUH JIBIXaTCIbHBIX TICTICH.

29. OxucnurenbHOe (GochOPIMPOBAHUE - TIIaBHBIM MeXaHU3M cuHTe3a ATO
B KieTke. [IpencraBieHue o XeMOOCMOTHYECKON (MPOTOHABIKYIIEH) Teopuun MuT-
yema. [TyHKTBI conpsikeHust OKUcaeHUS U GoCchOpHInpOBaHUS.

30. Mexanusmbl o6pazoBanusi CO2 B mpoliecce OMOJIOTMUEeCKOr0 OKUCIICHUS.
OxucnurenbHOe nekapOoKcuiupoBaHue o-kerokucnot (Ha npumepe [1BK), cocras
NUPYBATAECTUAPOTEHA3HOTO KOMILIEKCa, O0IIas cxema peakiui, XapaKTepucThka
dbepMeHTOB.

31. Oxucnenue anetwin-KoA B muksie TpukapOOHOBBIX KHCJIOT: MOCJIEAOBA-
TEJIBLHOCTh PEAKIUH, OMOJOTUYECKas POJib JIUMOHHOKUCIOTO IUKJIA. DHEepreTuye-
ckuii 6anaHc okuciieHus auetuin-KoA 10 kKoHeuHbIX mpoaykToB. Perymsanus LITK.

32. dusnonoruveckasi posib yrieBooB. [loTpeOHOCTH W UCTOYHHUKHU YTIIEBO-
JIOB JIJIs YeIOBEKa.

33. AHa’pOOHBIN TIMKOIU3: OMPEICICHUE, JTAIlbl, XUMU3M, OMOJOTHYECKOE
3HAYCHUE W DHEPTEeTUICCKUNA OanaHc.

34. ITonstre o neHTO30(h0oCchaTHOM (AMOTOMUYECKOM) TIYTH OKUCIICHUS TIIO-
KO3bI, MOCIE0BATEILHOCTh PEAKIUi OKUCIUTEIBHON (a3bl 10 0Opa3oBaHUsl pUOY-
71030-5-pocdara. Posb MeTab0uTOB 11eHT030h0ChaTHOTO MYTH.

35. Bzaumnbie mpeBpaiieHuss MOHOCAXapua0B (TalakTo3bl, GPYKTO3bI, TIFO-
KO3BI).

36. ®dusnonoruveckas poiib JHUMUAOB B opranu3Mme. JIumuabl kak (GakTopbl
nuTanus. VcTounuku. YCIOBUS TepeBapuBaHUs JHUIMUIOB, XapaKTepucTtuka Qep-
MEHTOB, CXeMa IMpoIiecca.

37. BHYTpUKIIETOUHOE OKHCJICHUE TJIMIIEPOJIa: XUMHU3M TIpoliecca, SHEPreTH-
yeckuid 3¢ dekr. Koneunsle MpoayKThl BHYTPUKICTOYHOTO OKHUCICHUS TIIUIIEPOJIA.
OOIIHOCTB TIPOIIECCOB OKUCIICHUS YTIEBOAOB U JIUTTUIOB.

38. JIBe (ha3bl okuciaeHUs KUPHBIX KUCTOT. | daza - B-okucneHue (CymHOCTh
mpolriecca, XUMU3M pPeaKIui, XapakKTepucTuka (EepMEHTHBIX CHUCTEM, dHEpPreTHYe-
ckuid 3 Pexr).

39. Xapakrtepuctuka BTOpod ¢a3el okuciaeHus xkupHbeiX kuciaoT (L[TK):
OKHUCIISIEMBIN CyOCTpaT, KOHEYHBIC MPOAYKTHI OKUCIeHUs. OOmuii SHePTeTUYECKHMA
s dexT nmomHOTO OKHMCIHeHHs (00mas GopMyna mojacdera dHEprur). B3ammocBs3hb
OKHCJICHUS >KHPHBIX KUCJIOT C TPOIECCaMU TKAaHEBOTO JIBIXaHMUS.

40. buocunte3 nmunuaoB. CUHTE3 BBICHIUX KUPHBIX KUCJIOT. Jlokanuzamus
mpoiiecca: ycioBusi OnocuHTe3a. Poibh MUTpaTHOTO YEITHOYHOTO MEXaHW3Ma B OHO-
CUHTE3€ KUPHBIX KHUCIOT. XapaKTePUCTUKA CUHTA3HONW CHCTEMBI BBICIIUX KHUPHBIX
KHUCIIOT. XMMU3M Ipoliecca.



41. buocuHTe3 TPUALIMITINLEPHUIOB U POochHONMUNUI0B.

42. Ilytn ucnonb3oBanus anetun-KoA B kietke. buocuHTe3 u ucnoiap3oBa-
HUE KETOHOBBIX TeJl B KAUYECTBE HCTOYHUKOB SHEPTHH.

43. BuoTeXHOJOTHYEeCKOe MoTyuyeHue PepMeHTOB.

44, ®epMeHTHI, UCTIONB3yEeMbIE B TTUIIEBON MPOMBIIUICHHOCTH.

45. YT1I1eBOIbI KaK ChIpbe NIl OMOTEXHOJIOTMYECKHUX MPOIIECCOB.

46. XKuphl Kak ChIpbE 17151 OMOTEXHOJIOTUYECKUX MPOIIECCOB.

MakcuMallbHOE KOJIMYECTBO 0auioB 3a 3k3ameH 40: MakCUMallbHOE KOJIMYe-
CTBO OaJlJIOB 3a MepBbIi Bompoc 10, MakCHUMaabHOE KOJIMYECTBO OallJIOB 3a BTOPOM
Bompoc 20, MaKCUMaJIbHOE KOJUYECTBO OA/NIOB HA OTBETHI 2 JIOMOJHUTEIHHBIX BO-
mpocos 10.

MuHuManbHOe KOJIMYECTBO Oa/IOB 3a dK3aMeH 24: MUHHMAaJbHOE KOJHUYe-
CTBO OaJlJIOB 3a MEPBBIM BOMPOC 6, MUHUMAJIBHOE KOJIMYECTBO OAJIJIOB 3a BTOPOI
BOIpoc12, MUHHMaIbHOE KOJIMYECTBO OAJJIOB HA OTBETHI 2 JOMOJHHUTEIBHBIX BO-
POCOB 6.

B Gunere nBa TeopeTnueckux Borpoca. JlomoaHUTENbHBINA BOMPOC — 3TO JIO-
00if U3 cMCcKa YK3aMEHAIIMOHHBIX BOMPOCOB, OTBET HAa KOTOPBIM JOCTATOYHO JaTh B
KpaTkoil hopme.
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