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BBEOEHME

1. HacTosilee nsgaHne ABnNsieTCS OCHOBHBbIM OpPraHM3auMOHHO-MEeTOANYECKUM OOKYMEHTOM  Yy4eb-
HO-METOAMYECKOrO KOMMIIeKca No ANCUUMNIIMHE B COCTABE OCHOBHOWM MpodieccroHarnbHoM obpa3oBaTeribHOM
nporpaMmmsbl Bbiclero obpasoBanus (OINMOIM BO). OHo npegHa3HayeHo cTtaTb Ans HUX MEeTOOUNYECKONW OCHO-
BOW MO OCBOEHMWIO AAHHOWN OMCLUUMNIINHbI.

2. CogepxaTenbHOW OCHOBOW AN pa3paboTKM HACTOAWMX METOOUYECKUX YKa3aHW Mocnyxuna
Pabouas nporpamma gUCLMNIIMHBI, YTBEPXAEHHAsA B YCTAHOBNEHHOM MOpsiaKe.

3. MeTtoauyeckne acnektbl pasBuTbl B y4eOHO-MeTOOUYECKOM NuTepaTtype u apyrnx paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm ancumnnuHe.

4. [ocTtyn obyyatoLmxcs K aNeKTpoHHOW Bepcun MeToamyecknx ykasaHuim no M3yyeHuno aucumnnm-
Hbl, 0becneyeH B MHOpMaLMOHHO-06pa3oBaTenbHOM cpeae YyHMBepcuTeTa.

Mpn 3TOM B SMEKTPOHHYIO BEPCUIO MOTYT ObiTb BHECEHbI TEKYLUME U3MEHEHUS U OOMOSHEHUS, Ha-
npaBfeHHblE Ha NOBbILWEHNE Ka4eCTBa HAaCTOSLLMX METOONYECKMX yKa3aHUNA.

YBaxaemble obyyvarowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM gucUMNnMHBI, HAYHUTE C BAYMYMBOrO NPOYTEHUA
paspaboTaHHbIx ana Bac kadenpor cneymnanbHbIX METOOUYECKMX YKa3aHui. OTO nomoxeT Bam BoBpewmsi
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aunoHHbIMK TpeboBaHMAMN kadeapbl MO STON ANCUMMIMHE N COU3MEPUB
C HMMK CBOM cunbl, Bbl cMoxeTe caenatb 0OCO3HAHHbLIN BbIGOP COBCTBEHHOW TaKTUKM U CTpaTermm y4ebHom
aeaTenbHocTh, ybepeyb camux cebst OT Hepa3yMHbIX pPeLLEHMI MO OTHOLLEHMIO K HEN B Havarne cemMecTpa, a
He Toraa, Korga yxe ctaHeT no3gHo. Mcnonb3yst aTu ykasaHus, Bel 63 4ONOMHUTENBHBIX OCMOXHEHWIA MO-
pongeTe K NpOMEXYTOYHOW aTTecTauuy no 3TOW AWCUMNIIMHE. YCMNEWHOoCTb aTTecTaumm 3aBuUCHT, Npexae
Bcero, ot Bac. Ee 3anor — puTMuyHas, ueneHanpasneHHas, BaymumBas ydyebHas paboTta, B uensax obecne-
YeHUs KOTOPOW U pa3paboTaHbl 3TN METOANYECKUE YKa3aHUS.



1. Mecto yqe6|-|oF1 AUCUUNIINHBI B NOAroToBKe BbiMYyCKHUKA

YyebHas aucumnnuHa otHocutca K aucumnnudam OlOIN yHuBepcuTeTa, COCTaB KOTOpbIX onpeae-
nsetcsi By3om u TpeboBaHuamu ProcC.
Uenb ducyunnuHbl — OBrageHne CTygeHTamMmn 3HaHUSIMU O CTPOEHUW, CBOMCTBAX 1 NpeBpaLleHn-
AX B opraHu3ame 6enkoB, XMPOB M YrneBoaoB, X Buonornyecknx yHKUMSX, ponu B nutaHun. JucuunnuHa
«Bbuoxumma» nmeet uenbo HPopMUpOBaHUE Y CTYAEHTOB OCHOB OMOXMMUYECKMX 3HAHWUM OIS U3YydeHUs Teo-
peTnyeckux u crneumarnbHbiX AUCUUMNINH, NCNOMNb30BaHNE UX MPU peLleHMn TEXHONOMMYECKMX 3aaay.

B xo0e oceoeHusi QucyuniuHbl 06y4yarouwulicsi OOSIKeH:

MMeTb LEenocTHoe npeacTaBrieHne o CTPOEHMU, CBOWMCTBaxX M NpeBpalleHUsX B opraHu3Me OCHOB-
HbIX METaboNMTOB: GENKOB, XXMPOB 1 YIMEeBOAOB, UX BUONOrMYEecKUX PYHKLUAX;

BrafeTb: HaBblkamMy MPOBEAEHUs NabopaToOpPHbLIX aHaNN30B OCHOBHbLIX XUMMWYECKUX KOMMOHEHTOB
NPOAYKTOB NUTAHUS;

3HaTb: NUTaTENbHYIO LEHHOCTb, Br1onorMyeckne CBOMCTBa U PYHKLMUM OEnKoB, NUNUOOB U YrneBo-
O0B;

YMETb: NpoBOANTb pacyeTbl Nno I'IpOBe,D,éHHbIM aHaln3amMm 1 mnccrnegoBaHUAM, (bOpMyJ'II/IpOBaTb 3a-

Kno4veHnda n BbiIBOAbl MO I'IpOBe,D,éHHbIM aHann3am.

1.1.MNepeyeHb KOMMETEHUUIN C yKasaHUEM 3TanoB UX (hOpMUPOBAHUA B pe3yribTaTe OCBOEHUSA y4eb-
HOMW QUCLMMNIUHBI;

KomneTteHuun, .
B (hOPMMPOBAHNN KOTO- Koa n Hanme- KomnoHeHTbI KomneTeHuu#,
M HOBaHWe WH- dopmMuMpyeMble B pamKax AaHHOW ANCLUMNIUHDI
pbiX 3agecTBOBaHa Auc- -
MWK AvikaTopa Aoc- (kak oxxugaemblin pesynbTaT ee OCBOEHWS)
TUXEHUN KOM-
3HaTb W NOHU- ymMeTb Aenatb BNageTb HaBbIKamMu
Kon HauMeHoBaHue neTeHummn ~
mMaTb (oevicTtBOBaTh) (MMeTb HaBbIKKM)
1 2 3 4
O6wenpodeccMoHanbHblie KOMNEeTEeHLUN
OlK-2 | CnocobeH npume- | NO-1omk- 3HaeT n noHu- | YmeeT npoBoantb | Bnageetr HaBblkaMu
HATb ocHoBHble | OcyllecTBnseT | MaeT Kak Mpo- | pacyeTbl, aHanu- | pacyera, aHanusa
3aKOHbl M METOoAbl | pacyeTbl, aHa- | BOOUTb pacye- | 3MpoBaTb  MOMY- | MNOMYYEHHbIX pe3yrb-
nccrnegoBaHum nn3vpyeT nony- | Tbl, aHanu3u- | YeHHble pe3ynb- | TAaTOB M COCTaBne-
€CTECTBEHHbIX YeHHble pe- | poBaTb Mony- | TaTbl W COCTaB- | HUA 3aKMOYEHMS MO
HayK Ons pelleHnst | 3ynbTatbl U CO- | YEHHbIE pe- | NATb 3aKrYeHne | NPOBEAEHHbIM  aHa-
3agad npodpec- | ctaBnsetr  3a- | 3ynbTathl W | N0 NPOBEAEHHbIM | NM3aM, WCMNbITAHUAM
CWOHanNbHOW [Oes- | KMYeHne Mo | COCTaBUTb  3a- | aHanmMsaMm, WCMbl- | U UCCregoBaHUAM
TENbHOCTN npoBeaeHHbIM KMoYeHne no | TaHusIM U uccne-
aHanusam, Wc- | NPOBEAEHHbIM [OBaHUAM
NbITAHNAM W | aHanusam, Wuc-
nccrneaoBaHMUsaM | NbITaHUSAM "
nccnenoBaHu-
M
NO-20nk-2 MmeeT 3HaHua | YMeeT cuctema- | Bnageetr HaBblikamu
CuctemaTtunau- no cucremaTu- | TU3NpOBaTb  pe- | CMCTeMaTm3aLmm
pyeT pesynbTa- | 3auum pes3ynb- | 3ynbTaTbl  Hayy- | pe3ynbTaTtoB  Hayui-
Thl Hay4HbIX | TATOB Hay4HbIX | HbIX WCCReAoBa- | HbIX UCCMEeAOBaHWUN
ncecnegoBaHuin ncecnegoBaHUm | HUN
MO-50nk-2 MmeeT 3HaHuA | YMeeT opraHu3o- | BnageeT HaBblkaMu
Mcnonbayet B obrnacti | BaTb U  COBep- | opraHM3aumMm u Cco-
3HaHMA B 00- | OnonorMyecknx | LIEHCTBYET Tex- | BEPLUEHCTBOBAHMS
nactn 6uomnoru- | Hayk Ans  Be- | HONMOMMYecKui TEXHONOrM4eckoro
YecKux Hayk | oeHuss m co- | npouecc M obec- | npouecca u obecne-
ONs BeAeHUs1 U | BEPLUEHCTBO- neuynBaet 6e30- | YeHUs GesonacHoOCTU
COBEpPLUEHCTBO- | BaHWs  TEXHO- | NACHOCTb npo- | NpoayKuun
BaHWSA TEXHONO- | NIOrMYeckoro OyKLMK
rMYyeckoro npo- | npotecca "
Luecca un obec- | obecneyeHus
neyeHns 0e30- | GesonacHoOCTU
MacHOCTU MNpo- | NPOAYKLUM
ayKunm




1.2. OnucaHue nokasatenen, KpUTepmeB 1 LIKan oLeHUBaHUA M 3TanoB chopMUPOBaHUA KOMNETEHLUUI B paMKax AUCLMMIUHbI

NHpeke n
Ha3BaHue
KOMMNEeTEeHUUN

Koa nHguka-
TOopa AocCTu-
KEHWUI KOMMNe-
TeHUMN

MHavkaTopbl koMne-
TeHUun

MokasaTenb oue-
HUBaHWSA — 3Ha-
HUS1, YMEHUS,
HaBblkv (Bnage-
HUS)

YpOoBHU CChOPMUPOBAHHOCTUN KOMMETEHLMIN

KOMMEeTeHUMs He chopmm-

poBaHa MUHUMarbHbIV cpeaHui BbICOKMI
OLEeHKM ChOPMUPOBAHHOCTM KOMMNETEHLMIA
2 3 4 5
OueHka «Heydosnemeopu- | OueHka  «ydoernemeo- | OueHka «Xopowo» OueHKka «omnu4yHoO»
meJibHO» puUMesIbHO»
XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMM
KomneTeHuusi B MONHOMN CcopmmpoBaHHOCTb CdhopmMrpoBaHHOCTE KOM- CdhopmMrpoBaHHOCTb KOM-

Mepe He cchopmumpoBaHa.
Mmetowmxcs 3HaHmn, yme-
HWIA 1 HaBbIKOB HeJoCTaTou-
HO ANsi peLleHust npakTuye-
CKMX (NnpodheccrnoHanbHbIX)
3agad

KOMMNEeTEeHUMM COOTBET-
CTBYET MUHUMArbHbIM
TpeboeaHusaM. Nmeto-
LLUMXCS 3HAHWN, YMEHWN,
HaBbIKOB B LIeJIOM J0C-
TaTO4YHO 4115 peLLeHus
npakTuyecknx (npodec-
CMOHanbHbIX) 3agad

neTeHuMn B LENOM COOT-
BETCTBYET TpebGoBaHNAM.
Mmetomxcsa 3HaHun, yme-
HWIA, HAaBbIKOB 1 MOTVBa-
LM B LIENOM JOCTaTO4YHO
ONs pelleHnst ctTaHgapT-
HbIX NpaKkTU4ecknx (npo-
deccuoHanbHbIX) 3agad

neTeHUMN NOSIHOCTbIO
cooTBeTCTBYET TpeboBa-
HuaM. Mimeromxcs 3Ha-

HWUWA, YMEHWIA, HaBbIKOB U

MOTMBALMM B NOSTHON Me-

pe A0oCTaToYHO Ans peLle-
HUS CIIOXKHbIX MpaKkTUye-
ckux (npodpeccroHarnb-

HblX) 3agad

dopmbl 1 cpeg-
CTBa KOHTpoOns

hopmrpoBaHus
KOMMeTeHunn

KpuTepumn oueHnaHus

OriK-2

CnocobeH
NPUMEHSTb
OCHOBHbIE
3aKOHbI U
MeTOoAbl UC-
cnefoBaHui
€eCTeCcTBeH-
HbIX HayK Ans
peLleHuns
3apad npo-
deccuo-
HanbHOM
nesitensHo-
cTn

NO-lonk-

[NonHoTa 3HaHuin

3HaeT 1 noHuma-
eT KaKk NpoBoanTb
pacuyeTbl, aHanu-
3upoBaTb Mnosny-
YeHHble pe3yrnb-
TaTbl U COCTaBUTb
3aKnoYeHne no
npoBeAeHHbIM
aHanusam, Ucnbl-
TaHWsAM U nUccne-
[0BaHUAM

HepoctaTo4HO 3HaHWI O
TOM, Kak NPOBOAUTL pacye-
Thbl, aHANM3MpPoOBaTb Nony-
YeHHble pe3ynbTaThbl U CO-
CTaBWTb 3aKoYeHne rno
NpOBeAEHHbIM aHanu3am,
MCNbITaHWAM U UccnenoBa-
HUSIM

metowmxcs 3HaHui, B
LLefIoM J4OCTaTO4HO O
TOM, KaKk NpOBOAUTb
pacueTbl, aHanuampo-
BaTb MOSyYEHHbIE pe-
3ynbTaTbl U COCTaBUTb
3akInoYeHre no npose-
OEHHbIM aHanm3am,
MCMbITAHMAM U Uccneao-
BaHWAM

Nmetowmxcsa 3HaHun
BMOJSIHE ZOCTATOYHO O TOM,
Kak MpoBOAUTb pacyeThl,
aHanuaupoBartb Mony4eH-
Hble pe3ynbTaThbl U COCTa-
BWUTb 3aKITOYEHME Mo Npo-
BEeAEHHbIM aHanunsam,
McnbITaHUSIM U Uccneno-
BaHUSIM

Nmetowwmxcs 3HaHun B
NosfHOM Mepe A0CTaTO4YHO
0 TOM, KaK NpoOBOAUTb
pacyeTbl, aHanManpoBaTb
nony4YeHHble pesynbTaTbl
M COCTaBUTbL 3aKIYeHne
Mo NPOBEAEHHbIM aHanu-
3aM, UCMbITaHUSM U UC-
cnegoBaHusaM

Hannuve ymenun

YMeeT npoBoauTb
pacyeTbl, aHanw-
3upoBaTb Nony-
YeHHble pe3yrnb-
TaThbl M COCTaB-
NSATb 3aKnoYeHne
no NPoBEAEHHBLIM
aHanuaam, ucnbl-
TaHWsIM 1 uccne-
[0BaHUAM

OTCYTCTBYIOT YMEHUS NPO-
BOAUTL pacyeTbl, aHannau-
poBaTb NOMyYeHHbIe pe-
3ynbTaThl ¥ COCTaBNSATb
3aKnoYeHne no nposeseH-
HbIM aHanu3am, UcnblTaHu-
AM U UccnefoBaHUsIM

Mmetoumxcsa ymeHui

NpoBOANTL pacyeThl,

aHanuampoBaTb nony-
YeHHble pe3ynbTaTtbl 1

COCTaBNATb 3aKnioyeHne
no NpoBefeHHbIM aHa-
n13am, UCnbITaHAM U
nccnefoBaHvsM B Lie-
NOM AOCTaTOYHO

Vmetowmxca ymeHun npo-
BOAUTb pacyeTbl, aHanu-
31MpoBaTh NOMy4YeHHbIE
pe3ynbTaTbl U COCTaBNSATb
3aKntoYeHve no npose-
OEHHbIM aHanM3am, UCrbl-
TaHUAIM U UCCneaoBaHUAM
BMOJSIHE 4OCTAaTOYHO

Vmetomxcs ymeHun npo-
BOAUTb pacyeTbl, aHanu-
31MpoBaTh NOMy4YeHHbIE
pe3ynbTaTbl U COCTaBNSATb
3aKntoyeHme no npose-
OEHHbIM aHanM3am, Ucrbl-
TaHUAIM U UCCneaoBaHUAM
B MOMHOW Mepe JocTaTou-
HO

Hanuuve HaBblkoB
(BnageHue onbiToM)

Bnapeet HaBbI-
Kamu pacyeTa,
aHanwusa nony-
YEHHbIX pe3yrb-
TaToB U COCTaB-
TNeHns 3akrove-
HKS No npoBe-
OEHHbIM aHanu-
3aM, UCMbITAHUAM

He Bnageet HaBblkamu pac-

YyeTa, aHanmaa nony4eHHbIX

pe3ynbTaToB N COCTaBleHUA

3aKn4veHna no nposeneH-

HbIM aHanusam, ucnblTaHn-
AM U nccnengoBaHnam

Mmetowmxcsa HaBbIKOB
pac4yeTa, aHanusa nony-
YEeHHbIX pe3ynbTaTtoB U
COCTaBIieHUA 3aKn4e-

HUA No npoBeaeHHbIM
aHanusam, ncnbiTaHnam

1 nccnenosaHuAaMm, B

Lenom AoCTtaTto4vyHo

Vmetomxcs HaBbIKOB U
MOTMBaLMKN pacyeTa, aHa-
n3a NoJ1y4eHHbIX pe3yrib-

TaToOB N COCTaBlieHusa
3aKIro4eHna no npoee-
AEHHbIM aHann3am, ucnbl-
TaHUAM U nccnegoBaHnAaAM
BMonHe OOoCTaTo4vYHO

VmetoLmxcs HaBbIKOB U
MOTMBaLMKN pacyeTa, aHa-
n3a NoJ1y4eHHbIX pe3yrib-

TaToB N COCTaBleHusa
3aKIro4eHna no npoee-
AEHHbIM aHann3am, ucnbl-
TaHUAM 1 nccnegoBaHnAaAM
B MONHON Mepe OocTtaTou-
HO

TecTupoBaHue;
TeopeTuyeckme
BOMPOCHI 3K3a-
MEHaLMOHHOro
3apaHus;
TeopeTuyeckme
BOMPOCHI K Ce-
MWUHaPCKMM
3aHATUSM U
nabopaTopHbIM
3aHATUSM; On-
pOC; KOHTPOSb-
Has paboTa (gns
3a04Hou chopmbl
obyyeHus),
3MEeKTPOHHas
npeseHTa-
ums/goknan
(ans cTygeHToB
O4HOIN hOpMbI
obyyeHus);
nabopaTtopHble
paboTbl




N nccrnegosaHusim

Mﬂ'ZOHK—Z

[NonHoTa 3HaHui

MimeeT 3HaHus no

HepgocTtaTtoyHo 3HaHWU No

MmetoLmxcst 3HaHui no

MimetoLmxcst 3HaHui no

MmetoLmxcst 3HaHui no

cuctemaTmsauum cucTemaTmsaumy pesynbta- cuctemaTusauum pe- cucteMaTusaumm pesynb- cucteMaTusaumm pesynb-
pesynbTaToB TOB Hay4HbIX UCCNeaoBaHNN 3yNbTaToB Hay4HbIX TaToOB Hay4HbIX Nccneno- TaToOB Hay4HbIX Nccneno-
Hay4HbIX nuccne- nccnefoBaHui B LEMOM | BaHWUIA BMOMHE JOCTATOMHO BaHWIN B MOMHOW Mepe
A0BaHWN [0CTaToOMHO [0CTaTo4HO
Hanuune ymenun YwmeeT cuctema- OTCyTCTBYIOT YMEHUS Mmetoumxcs ymeHui Mmetomxcsa ymeHui Mmetomxcsa ymeHui
TU3npoBaTb pe- cMcTeMaTmManpoBaTthb pe- cucTeMaTusnpoBaTb cucTemMaTmsnpoBarb pe- cucTemMaTmsnpoBarb pe-

3ynbTaThl Hay4-
HbIX UccnegoBa-
HUR

3ynbTaTbl HAy4HbIX UCChe-
[oBaHun

pe3ynbTaTbl Hay4HbIX
nccnegoBaHui B LLENOM
[0CTaTo4YHO

3ynbTaTbl HAY4HbIX Uccne-
[OBaHWIN BMNOSHe AocTa-
TOYHO

3ynbTaTbl HAay4HbIX Uccne-
[0BaHWN B NMOHOW Mepe
[0CTaTO4HO

Hanunuve HaBbIkoB
(BnapeHuve onbiTom)

Bnapgeet HaBblI-
Kamu cuctemaTu-
3auun pesynbTa-
TOB Hay4HbIX UC-
cnegoBaHun

He Bnageet HaBbIkamu cuc-
TemMaTtm3auum pe3ynbtaTtoB
Hay4HbIX ncenegoBaHun

MmetoLwmxcs HaBbIKOB
cucTematusaumm pe-
3yNbTaToOB Hay4HbIX

nccrneaoBaHuin B Lienom
[0CTaTo4YHO

Vmetomxcsa HaBbIKOB U
MOTuBauUunM cuctemaTtmnsa-
LM pe3ynbTaToB Hay4HbIX

ncecnenoBaHun BnonHe

[OO0CTaToO4HO

VmetoLmxcsa HaBbIKOB U
MOTMBaLMM CUCTEMATU3A-
Lumn pe3ynbTaToB Hay4HbIX

ncecnegoBaHui B NOMHOM

Mepe 4OCTaTo4HO

TecTnpoBaHue;
TeopeTuyeckue
BOMPOCHI 3K3a-
MEHaLWOHHOro
3agaHus;
TeopeTnyeckme
BOMpPOChI K Ce-
MWHapPCKNM
3aHATUSM U
nabopaTtopHbIM
3aHATMAM; On-
pOC; KOHTPOIb-
Has paboTa (ans
3a04HOM hOPMBbI
0byyeHus),
3MNEeKTPOHHas
npeseHTa-
ums/goknag
(ansa ctygeHToB
OYHOW hOopMBbI
obyyeHnns); na-
bopaTtopHble
paboTbl

NO-50nk-2

[NonHoTa 3HaHui

VimeeT 3HaHus B
obnactu 6uorno-
TMYECKUX HayK
ONs BeleHNs n
COBEpLUEHCTBO-
BaHWSA TEXHOmOr-
YecKoro npotecca

HepocTtaTtoyHo 3HaHU B
obnacTu Grmonornyeckmx
Hayk Ons BegeHust U coBep-
LLIEHCTBOBAHUA TEXHOJIOIN-
yeckoro npouecca un obec-
neyeHus 6esonacHocTu
npoayKumu

MmetoLumxcs 3HaHWA B
obnacTtu Gruonormyeckmnx
HayK Ans BeAeHUs n
COBEpLUEHCTBOBaHMWS
TEXHOSOMMYeCcKoro npo-
Lecca n obecneveHns
6e3onacHOCTV NpoayK-

NmetoLumxcs 3HaHuU B
obrnacTu G1monormyeckmx
HayK Ans BEAEHWS U Co-

BEPLUEHCTBOBAHNS TEXHO-
riorMyeckoro npotecca m
obecnevyeHusi 6eaonacHo-

CTU NPOAYKLUM BMOSHE

NmetoLumxcs 3HaHui B
obnacTu G1monormyeckmx
HayK Ans BEAEHWS U Co-

BEPLUEHCTBOBAHNS TEXHO-
riornyeckoro npotecca m
obecneyeHusi 6eaonacHo-
CTU NPOAYKLUM B MOJTHON

1 obecneyeHus LM B LENOM J0CTaTou- [OCTaToO4YHO Mepe J0CTaTo4HO
6e3onacHocTn HO
npoayKumu

Hanuune ymenui

YMeeT opraHuso-
BaTb U COBEp-
LLUEHCTBYET Tex-
HONOMNYECKNi
npouecc n obec-
neynBaet 6e30-
NacHOCTb NPoayK-
uun

OTCyTCTBYHOT YMEHUA Opra-
HM30BaTb U COBEPLUEHCTBO-
BaTb TEXHOJIOTMYECKMI Npo-
Lecc n obecneynBatb 6e30-
nacHOCTb NpoAyKLMK

Mmetomxcsa ymeHui
opraHu3oBaTb U COBeEp-
LLIEHCTBOBATb TEXHONO-

rMyeckuin npouecc n
obecneynBatb 6e3onac-
HOCTb NPOAYKLMM B Lie-

IOM AOCTaTO4YHO

Vmetoumxcsa ymeHun op-
raHW30BaTb U COBEpPLLEH-
CTBOBATb TEXHOMOTMNYe-
CKuiA npouecc u obecne-
ynBaTb 6e3onacHoCTb
NpoAyKUMN BronHe [ocTa-
TOYHO

Mmetoumxcsa ymeHun op-
raHW30BaTb U COBEpLLEH-
CTBOBATb TEXHOMOTNYe-
CKWiA npouecc u obecne-
ynBaTb 6e3onacHoCTb
NpoayKLUMU B MOJSHOW Mepe
[0CTaTo4HO

Hanuuve HaBbIkoB
(BnageHue onbiToM)

Bnapeet HaBblI-
Kamu opraHusa-
LMK 1 coBEpLUEH-
CTBOBaHUA TeX-
HOMOrM4eckoro
npotecca u obec-
neyeHus 6eso-
nacHoCTH npo-
AyKumm

He BnapeeT HaBblkamu op-
raHmsauum n coBepLUEeHCT-

BOBaHUA TEXHONONM4YeCcKoro
npouecca un obecneveHns

6e3onacHocTn npoaykuun

MmetoLLmxca HaBbIKOB
opraHusaumm u cosep-
LLIEHCTBOBAHWUSI TEXHOIO-
rMYecKkoro npotecca u
obecneveHusi Gesonac-
HOCTM NpoAyKUUM B Lie-
FIOM [0CTaToO4YHO

MmetoLumxcsa HaBbIKOB U
MOTUBaLMWN opraHu3aumm n
COBEPLUEHCTBOBaHMUS TEX-
HOMorMYeckoro npouecca

n obecneyeHusi 6esonac-
HOCTM NPOAYKLMM BMOSHE

[OCTaTo4YHO

MmetoLumxca HaBbIKOB U
MOTUBaLMWN opraHu3aumm n
COBEPLUEHCTBOBaHUS TEX-
HOMOrM4Yeckoro npouecca

n obecneyeHusi 6esonac-

HOCTM NpoAyKuuM B Nos-

HOW Mepe [4OCTaToYHO

TecTupoBsaHue;
TeopeTuyeckme
BOMPOCHI 3K3a-
MEHaLMOHHOro
3apaHus;
TeopeTnyeckme
BOMPOCHI K Ce-
MWUHaPCKMM
3aHATUAM U
nabopaTopHbIM
3aHATUSM; On-
POC; KOHTPOMb-
Has paboTa (gns
3a04Hou chopMbl
0byyeHus),
3MEeKTPOHHas
npeseHTa-
umsa/noknan
(ans cTygeHToB
O4HOIN hOpMbI
oby4eHus); na-
GopaTopHble
paboTbl




2. CTpyKkTypa y4ye6HOM paboThl, coaepxaHme U TPYyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AuUC-

UUMNIIUHDb

2.1 OpraHusaunoHHasi CTPYKTypa, TPYAOEMKOCTb U NiaH U3y4YeHnUst AUCLMMIUHDI

TpydoeMKocCTb, Yac

cemecTp, kypc*

Bun, ye6Hoit paGoTel O4yHas 3ao04Hag dopma
3 cem. 3 cem. 4 cem.
1. AyanTopHble 3aHATUA, BCero 152 2 12
- nekunn 38 2 4
- MpaKTU4eckue 3aHATUSA (BKNOYas ceMmmnHapbl) 32 8
- nabopatopHble paboTbl 38
- KOHCYnbTauum 44
2. BHeayauTopHas akageMuyeckas pa6ora 64 34 195
2.1 dukcupoBaHHble BUAblI BHeayAUTOPHbLIX CAMOCTOATENbHbIX
paboT:
BbinonHeHve 1 cgada SNekTpoHHOW npes3eHTaumn 1 goknaga 20
KoHTponbHas pabota 20
2.2 CamocTosiTenbHOe U3y4yeHue TeM/BONpocoB NporpamMmmbl - 34 116
2.3 CamonofroToBka Kk aygUTOpPHbIM 3aHATUAM 34 8
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLEHOYHBLIX MEPONPUATUAX, NPOBOANMBIX B PAMKaX TEKYLLLEro KOH- 10 51
TPOMsi OCBOEHUS AUCUMUMIUHBI (3@ UCKMIOYEHUEM YYMEHHbLIX 8 M.
2.1-2.2):
3. MogrotoBka U cgaya aKk3aMeHa No UToramMm OCBOEHUs1 Aucumn- 36 9
JTINHbI
Yachbl 252 36 216
OBLUAA TpyaoeMKoCTb AUCLUNIIUHDI: 3aueTHLIE SAVAVLE! 7 1 6

2.2. YkpynHéHHasi cofepxaTtenbHas CTPyKTypa y4eGHOoW AucUMnnnHbl U obluas cxema eé peanusaumm B y4ebHoM npo-

uecce
TpynoemKocTb pasgena v ee pacnpegeneHuve no Bu- X
Aam y4ebHow paboTbl, Yac. 3 g
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2 3 4 5 6 7 8 9 10 11
OuHasa popma o6y4eHusn
Cmamuyeckasi 6UOXUMUS]. 20 | TectupoBaHue vo-1
1. buoxumusi u eé posib 8 MexHo- OrK-2
Jnoeuu nuwesbix MpoodyKkmos
1 | 2. Benku, ux cmpoeHue, ceolicmea | 26 | 18 4 4 6 4 8 na-2
U QpyHKUUU Onk-2
na-5
2 | @epmeHmsbl 38 28 6 4 10 8 10 TecTupoBaHue Onk-2
3 | Buonoeuyeckoe okucneHue. ObmeH 32 20 6 > 6 12 TecTupoBaHue
8eujecms U 3Hepauu.
4 | Memabonusm yaneeodos, nunudos 70 54 12 12 14 16 16 TecTnpoBaHue
u benkos
5 | FOpMOHbI U 8UMaMUHbI, POJb 8 50 32 10 6 6 10 18 TectupoBaHue
obmeHe seuecms
lMpomexyToyHas aTtTecTauus 36 X x x x x x Ok3ameH
WToro no aucumnnuue | 252 | 252 152 38 38 44 64
3aoyHas ¢hopma obyyeHus
1 | Cmamuyeckas 6uoxumus. [ 33 ] 1 ] | 1 | | 32 | 20 |




1. Buoxumusi u eé posib 8 MExXHO- TectupoBaHune VAa-1
Jioeuu nuwiesbix MpoodyKkmos TectupoBaHue Ork-2
2. benku, ux cmpoeHue, ceolicmea
U hyHKYuU va-2
2 | ®epmeHmbi 42 2 1 1 40 TecTupoBaHue onkez
Bbuonoeuyeckoe okucneHue. ObmeH | 36 3 1 2 33 TecTupoBaHue o-5
geujecms U 3Hepauu. ok
4 | Memabonuam yeneeodos, nunudos | 76 6 3 3 70 TecTupoBaHue
u berkos
5 | F'opmMoHbl U eumamuHbl, ponb 8 | 56 2 1 1 54 TectuposaHue
obmeHe seuecms
lMpomexyToyHas atTectauus 9 X x X x x Ok3amMeH
Wtoro no gneumnnude | 252 | 14 6 8 229 20

3. O6wue opraHM3aLMoOHHbIe TpeboBaHUsA K yuebHoM paboTe o6Gy4aroLmxcs

3.1. OpraHusauus 3aHATUI N TpeboBaHUA K y4yebHOM paboTe obyyaroLWmMXca
OpraHusauums 3aHATUIA NO AUCUMNIMHE HOCUT LMKNMYeckuii xapaktep. Mo Tpem pasgenam npegycMoT-
peHa B3aMmoyBsidaHHasi Liernoydka y4ebHbIx paboT: nekuus — camoctosiTeNnibHas pabota obyvatowmxcs (ay-
AVWTOpHas 1 BHeayauTopHas). Ha 3aHsATMsIX cTyaeHYeckas rpynna nosyvyaeT 3agaHus U pekoMeHaauuu.
[na cBoeBpeMEHHON MOMOLLM OByvaloLWMMCs NPU U3YYEHUU OAUCUMMNIMHBI kadedpoi opraHu3ytTcs
WHAMBMAYaSbHbIE M FPYNMOBbLIE KOHCYMbTaLWUW, YCTaHaBNMBaETCSl BPEMS NMPUMEMa BbINONTHEHHBLIX paboT.
YuntblBasi cTaTyCc AUCUMNINHBI K €€ U3YYEeHWI0 NPeabSBNSIOTCS CneayLiMe opraHu3aunoHHble Tpebo-
BaHUS;:
- obssatenbHOe noceleHre 0byyarLwmMmMcs BCeX BUAOB ayaNTOPHbIX 3aHATUN;
- BeJEHWe KOHCMEeKTa B X04e NEKLUNOHHbIX 3aHATUN;
- KayecTBEHHasi caMOCTOsITENbHAsA NOArOTOBKA K NMPAKTUYECKMM 3aHATUSIM, aKTUBHasi paboTta Ha HuX;
- aKTMBHasi, pUTMMYHAsA CcamMOCTOsITENbHAs ayauTopHas M BHeayauMTopHas paborta obyvatowierocs B
COOTBETCTBMU C MNMaHoM-rpachmMkoM, NpeacTaBneHHbIM B Tabnuue 2.4; CBOeBpeMeHHas caoada npeno-
AaBaTerto OTYETHbLIX JOKYMEHTOB MO ayAUTOPHbLIM U BHEAYAMTOPHLIM Buaam pabor;
- B CNyyae Hanuums NponyLieHHbIX 0byyatolWmMMes 3aHATUSIM, HEOOXOAMMO MONYYUTb KOHCYMbTaLMIo
Mo NMOATrOTOBKE M OPOPMITEHMIO OTAENbHBLIX BUOOB 3a4aHuiM.
[na ycnewHoro OCBOEHWS AMCUMNIMHLI, obyvatolleMycs npeanaratotcst y4eGHO-MHPOPMaLMOHHbIE
WCTOYHUKM B BUAE y4ebHOW, y4eBHO-MeTOaNYECKON NMTepaTypbl N0 BCEM pasgenam.

3.2 YcnoBusa gonycka K aK3amMeHy

Ok3ameH sBnsdeTcs OPMOV KOHTPOIS, KOTOPbIN BbICTaBNAeTcs oby4vatoemycs cornacHo «[llono-
XEHUS O TeKylleM KOHTpOme ycrneBaemoCTW, NMPOMEXYTOYHOW aTTecTtauun obyvarowmxcs no nporpammam
BbiCcLLero obpasoBaHus (bakanaspwmar, cneumanuTeT, MarucTpatypa) u cpegHero npodeccmoHarnbHoro o6-
pasoBaHusa B ®F60Y BO Omckuii TAY», BbINOMHMBLUEMY B NOMIHOM OObeme BCe nepeyvvcreHHble B N.2-3
TpeboBaHua k y4ebHOM paboTe, Mpolwenwun Bce Buabl TECTUPOBAHMS, BbINOJIHEHUA pedepaTta C
NONOXWUTENbHON OLeHKoN. B crnyvyae He NOMHOrO BbLIMOMHEHUSA YKa3aHHbIX YCMOBUWA MO YBaXUTENbHOMW
npuunHe, obyvarowemycss Moryt ObiTb  MpearnoXeHbl WHOMBMAYalbHble 3a4aHWsi MO MPOMyLEHHOMY
y4yebHOMY MaTepuany.

4, JleKLUMOHHbIe 3aHATUSA

[ns n3yyaroLwmx QUCLUMITMHY YATAKOTCA  NEKLMN B COOTBETCTBUM C NIaHOM, NMPEACTaBIeHHbIM B Tab-
nvue 3.

Tabrnuya 3 - J1eKUMOHHbIN KypcC.

Ne TpyooemkocTb No
- pasgeny, yac.
© lMpumMeHsaemble nH-
[ s Tema nekumun. OCHOBHbIE BOMPOCHI TEMbI TepakTuBHble op-
[} = o4yHasd 3a0y4Has
= = Mbl 00y4eHus
@ o dopma dopma
S c
1 2 3 4 5 6
Tema: Buoxumus n eé pornb B TEXHONOMMU NULLEBbLIX 2
NpoAyKTOB
1 1 1. NpeameT 1 3agaym Gruoxummnm
2. Ponb 61M0XMMUM B TEXHONOMUN NULLLEBBLIX NPOAYKTOB
3. AMVHOKNCINOTbI — CTPYKTYPHbIE eANHULILI 6ENKOB.
Knaccundukaumsa ammHokncnot




Tema: CtpoeHue n hU3nNKo-xuMmm4eckme CBomMCTBa
6enkoB

1.3neKkTpo-xMMmnyeckne cBonMcTea 6ernkoB

2. KonnowvaHble cBolicTBa 6enkoB

3. [eHaTtypauus n ocaxageHue 6enkos

3-5

Tema: ®epmMeHTbI

1. NoHaATME 0 hepmeHTax.

2. Xumunyeckas npupoga. CtpoeHne 1 cBocTea cep-
MEHTOB

3.KohakTopbl 1 kodepmMeHTbl. BuTamuHHble KOogep-
MEHTbI

4. Knaccudukaumns 1 HomeHknaTypa depmMeHToB
5.MexaHun3m gericteus depmeHToB. OcobeHHOCTU
depmeHTaTUBHOrO KaTtanu3a. 3aBMCMMOCTb CKOPOCTH
peakuum oT TemnepaTypbl, pH, KOHUeHTpauuun dep-
MeHTa n cybctparta

6. Crioco0bl perymsinuu akTUBHOCTH (epMeHTOB AKTUBATO-
pbl U UHTIMBUTOPLI hepMEHTOB

7. ®epMeHTbI B NULLEBOWN NPOMbILLNIEHHOCTU

Jlekumns
BM3yanusaumsi
Nekuusa-6ecena

6-8

Tema: O6meH BeLecTB U IHEPTUM B OpraHn3me

1) O6Lasa xapakTepucTka obmMeHa BeLLeCTB.

2) Otanbl obmeHa BellectB. ObLme u cneumduryeckne
nyTn obmeHa.

3) O6wmn nyTb kKaTabonmama — LMK TpUKapOoHOBbIX
Kncnot

4) CoBpeMeHHble npeacTaBneHnss o Guonornyeckom
OKUCIEeHNN

5). KOMMNOHEHTbI AbIxaTenbHON Lenu.

6). MexaHuam okMcnmMTenbHOro ocopuUnMpoBaHnst
7).CBoboaHble pagukansl B GMonornyeckmx npoweccax,
8). AHTMOKCMAAHTbI B NPOAYKTax NMTaHWs

Jlekumns
BM3yanusaumsi
JNekuusa-6ecena

-
10

Tema: Yrnesoabl u ux oomeH

1) CtpoeHwue u knaccudukaums yrinesoaos

2) Bronoruyeckas ponb yrnesofos. Ponb yrnesoaos B
nMTaHum

3) lNpeBpalleHns yrneBodoB B opraHax mnuLlieBapu-
TENbHOW CUCTEMBI

4) CuHTe3 1 pacnag rnukoreHa

5) AHaapo6Hoe oK1cneHue yrnesonoB

6) AspobHoe okucreHue yrrneeBofdoB (rekcos3onmdoc-
aTHbIN NyTb)

7) Fekco3oMoHOOCHAaTHBIN MyTb (MEHTO3HbBIN LMKIT)

8) MMokoHeoreHes

9) Perynsiums yrneBogHoro obmMeHa

Jlekumns
BU3yanusaums
Jlekuus-6ecena

11-
12

Tema: Innuabl U nx oomeH

1) CrtpoeHue n knaccudukaumst IMNUAOB 1 Ux éuono-
rmyeckasi ponb

2) Ponb nunvuaoBs B NUTaHWK

3) [peBpalieHre NMNMAOB B OpraHax nuLeBapeHns
4) PecuHTE3 XKMpa B CTEHKE KMLLEYHMKA

5) TpaHcnopT NMNUAOB B KPOBU

6) OkncneHve rnuuepuHa B TKaHAX

7)  OKuUCNEHUE XUPHbIX KUCMOT B TKAHAX

8) CuHTE3 XMPHbIX KNCNOT

9) O6pa3oBaHuNe KETOHOBbLIX TEN

Perynaums nunugHoro obmeHa

13-
14

Tema: O6mMeH 6enkoB

1). Ponb 6enkoB B nuTaHun

2) MNpeBpalleHre GenkoB B OpraHax NULLIEBapuTEnbHON
cucTeMmsl

3) MHneHne 6enKkoB 1 aMUHOKMUCIOT

4) MexaHu3m 06e3BpexuBaHNs NPOAYKTOB FHUEHUSI

5) MNpeBpalleHne aMUHOKUCIIOT B TKaHAX

6) ObpasoBaHMe KOHEYHBLIX NPOAYKTOB a30TMUCTOro 06-
MeHa

15-
16

Tema: FOpMOHBI

1)Knaccudukaumsa n mexaHnsm gencTsus ropMoOHOB
2)'OpMOHbI LieHTpanbHbIX XXenés3 1 UX ponb B peryns-
umnm obmeHa BeLlecTB

3)opMOHbI Nepudepnyecknx Xenés n ux posbe B pery-
naumMm obmeHa BeLecTB

17-

Tema: BUTaMuHbI, ponb B o6MeHe BellecTB

Nekuuns




19 | 1) Knaccudukaumsa BuTammHoB. OyHKLUUN BUTAMUHOB BU3yanuaauuns
ABUTaMUHO3bI, TMNOBUTAaMUHO3bl Y TMNEPBUTAMUHO3bI Jlekumnsa-6ecena
2).XapakTepucTumka XvMpopacTBOPMMbIX U BOOOPACTBO-
pPUMbIX BUTAMUHOB. VICTOYHMKM BUTAMUHOB
3) ButammHonogo6Hble coeauHeHus
4) AHTUBUTaAMWHbI

ObwWas TpyaoeMKOCTb NTEKUMOHHOro Kypca 38 6 X
Bcero nekunin no gucumnnuHe: vac. M3 HMX B MHTEpaKTUBHOW hopme: | yac.
- 0YHast popma 0byyeHus 38 - 0YHas popma obyyeHus | 16
- 3a04Hasa opma obyyeHus 6 - 3a04Hasa popma obyyeHus 4
lNpumeyvaHus:

- MaTepuaribHO-TeEXHU4YeCKoe obecneyeHne NeKUMOHHOro Kypca — CM. [MpunoxeHne 6;

- obecneyeHmne NeKUMOHHOro Kypca y4ebHow, y4ebHO-MeToanYeCcKon NUTepaTypon U MHBIMU BUBNMOTEYHO-MHOPMALIMOHHBIMM
pecypcamu 1 cpefcTBaMu obecnedeHnst obpasoBaTenibHoro npouecca — cM. Mpunoxenus 1 m 2.

5. MpakTnyeckne 3aHATUSA MO AUCLUNNNHE U NOATOTOBKA K HUM

ﬂpaKTqucme 3aHATUA MO KypCY NpoBOAATCA B COOTBETCTBUU C NiiaHOM, npeacrtaBiieHHbIM B Tabnuue 4.

Tabnuvua 4 - NpUMepHbIN TEMaTUYECKUIA NNaH NPaKTUYECKMX 3aHATUI Mo pasaenam y4ebHoM ANCLUMMNWHBI

pasgena

3aHATUA

Tema 3ansatua /
MpumepHble BONpocCk! Ha obCyxaeHne
(Bns ceMnHapCKUX 3aHSATUI)

TpyAoeMKoCTb Mo
pasgeny, yac.

oyHas /
OYHO-
3a04Has

dopma

3a04yHas
dopma

Mcnonb3yemble
NHTEPaKTUBHbIE
dopMbI**

CBA3b 3aHs-
Tnsa ¢ BAPC*

N

3

4

Tema cemMuHapa: AMMHOKNCNOTbI-
CTPYKTYpPHble KOMMOHEHTbI GenkoB. MenTu-
abl

1. Knaccudmkauus aMmMHOKMCIOT

2) CBoncTBa aMUHOKUCIIOT

3) O6pasoBaHue nenTnaoB

4) Buonoruyeckas ponb NENTUAOB BOMPOC Ha
obcyxaeHve

2

ocn

Tema cemuHapa: PU3NKO-XMMUYECKUEe CBOM-
cTBa 6enkoB

1.9nekTpo-xumnyeckne ceoncTea 6enkos

2. KonnouaHsle cBoicTea 6enkos

3. OeHaTtypauus n ocaxgeHue 6enkos

Tema cemnHapa: ®epmMeHTbI

1. 1)CTpoeHue n cBoncTBa EPMEHTOB.
2) KocbepmeHThbI

3) Ponb B 06MeHe BeLLecTB

Tema cemunHapa: ®epMeHTbI

1) MexaHu3m gencrems choepMeHToB

2) HomeHknaTypa u knaccudukaums dpepmeH-
TOB

3) OencTBre HMIMBUTOPOB M aKTUBATOPOB

ocn

Tema cemuHapa: O6MeH BelLecTB U 3HepPrum
B opraHusme

1) Otanbl o6mMeHa BelecTs

2) O6wmn nyTb kKaTabonmama

3) Linkn TpukapboHOBbLIX KNCMOT

Ouckyccus

ocn

Tema cemuHapa: Buonormyeckoe okucneHue
1) Buonoruyeckoe okucneHue

2) MuToxoHapuanbHas Lenb nepeHoca anek-
TPOHOB

3) KOMMOHeHTbI AbIxaTenbHON uenu

4) MonekynspHble MeXaHWU3Mbl
OKUCTIUTENBHOIO hOCHOPUITMPOBAHNS

Tema cemuHapa: CBoboagHopaaukanbHoe
oKucrneHue

1) CBoboaHble pagvkanbl B G1onornyeckmx
npoueccax

2) AkTuBHbIE POPMBbI KUCTIOpOoaa
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3) AHTHMOKMCNIUTENbHAas cucTeMa

4)Knaccudmkauus NPUPOOHbLIX
aHTMOKCMAAHTOB
Tema cemunHapa: MeTabonusm yrnesonoB 4 1 Pa3bop KoH- ocn
1)MepeBapuBaHue yrnesonos. CuHTe3 1 pac- KpeTHbIX CU-
nag rnukoreHa. Tyauumn
8-9
2) AHaapobHoe 1 aapobHoe OKMUCMEHME rToKO-
3bl
3) MtokoHeoreHe3
Tema cemuHapa: MeTabonusm nunngoBs 2 1 Ownckyccua ocn
10 1) MepeBapuBaHue nunuaos. PecnHTes nunu-
[oB.
4 2) OkncneHve rnyuepona.
Tema cemuHapa: Metabonuam nunugos 2

11 | 1) OkncneHne BbICLLINX XUPHBIX KUCNOT
2) CYHTE3 BbICLUMX XMPHbIX KUCNOT

Tema cemnHapa: O6meH 6enkoB 4 1 Pa3bop KoH- ocn
1) NepeBapuBaHne 6enkoB. MHueHne 6enkoB n KPETHbIX CU-
12- | aMUHOKUCNOT. Tyauun

13 | 2) MeTtabonuam amUHOKUCIIOT.
3) O6esBpexuBaHve ammuaka. KoHeyHble
npoayKTbl 6enkosoro obmeHa.

Tema cemuHapa: FOpMOHbI 2
1) Knaccndmkaumsi ropMmoHoOB

2) MexaHn3Mm OeCcTBUS TOPMOHOB

14 | 3) YyacTve ropMOHOB B perynsiuum obmeHa
BeLLecTB

4) FOpMOHbI LEeHTparbHbIX Xenés

5) FopMOHbI nepudepuydeckmx xxenés

Tema cemunHapa: ButamuHbl. 2 1 KoHdepeHums ocCrnl
1) OTAMYMTEnNbHBIE NPU3HAKN BUTAMUHOB.

5 2) Knaccudpmkauus

15 | 3) lNoHsTMe O rMNoBMUTaMUHO3aX, aBUTaMUHO-
3ax, rmnepBMTamMmHO3ax

4) MNpYYMHBI BATAMWHHON HEAOCTAaTOYHOCTU
5) XKupopactBoprMble BUTAMUHBI

Tema cemnHapa: ButamuHbl. 2
1) BogopacTtBopuMble BUTaMUHbI
16 | 2) BuTaMuHbl — aHTMOKCUAAHTbI
3) ButamuHonogo6Hele BellecTsa
4) AHTMBUTaMUHbI

32 8
Bcero npaktnyeckmx 3aHATUIn Mo ANCUMNNMHE: | 4ac. M3 HMX B MHTEPaKTMBHON (hopMme: yac.
- 04Has dopma 0by4eHus 32 - 0YHas popMa 0byyeHust 12
- 3a04Hasa dopma obyyeHus 8 - 3a04Has opma obyyeHus 2

B TOM Yncne B popmMe CEMUHAPCKNX 3aHATUI

- 0YHasi popma 0byyeHus

- 3a04Has chopma obyyeHust

* YcroeHble 0603HavYeHuUsI:
OCI - npegycMoTpeHa obsi3aTenbHas caMonoAroToBka k 3aHsaTuio; Y3 CPC — Ha 3aHATMM BbiJaeTcs 3aaHne Ha KoHKpeTHyto BAPC;
MNP CPC — 3aHaTVe cogepxatenbHo 6a3npyeTcs Ha pesynbTatax BbIMONHEHUs1 obyyatowmmest koHkpeTHon BAPC.

** B T.4. npu ucnonb3oBaHum matepuanos MOOK «HasBaHue», HasBaHve BY3a-paspaboTumnka, HasBaHWe nnatgopMbl U CCbiflka Ha
KYpC (C yKa3aHvnem gaTtbl nocrnegHero obpaiyeHusi)

lMpumeyaHus:

- MaTepuanbHO-TEXHNYeCKoe obecneyeHre NPakTUYeCcKnx 3aHATU — cM. Npunoxexue 6;

- obecnevyeHne NpaKkTU4ECKUX 3AHATUIA y4eBHON, y4ebHO-MeToaMYEeCKON NMTepaTypoil U UHbIMKU BUBNMOTEYHO-MHDOPMALIMOHHBIMK
pecypcamu n cpeacTBamm obecneyeHust obpasoBaTtenbHOro npouecca — cM. Mpunoxerust 1 m 2.

MoarotoBka OOy4aOLMXCA K MPAKTUYECKMM 3aHSATUSIM OCYLLECTBMSIETCA C Y4ETOM OOLLEN CTPYKTYpbI
y4yebHoro npouecca. Ha npakTuieckmx 3aHATUSX OCYLLECTBIISIETCS BXOAHOM W TEKYLLMIA ayaAMTOPHBIA KOHTPOSb B
BUZE OMNpoca, MO OCHOBHLIM MOHATUSIM OUCLIMMIUHBI.

MogroToBka K NPaKTUYECKUM 3aHATUS NoApa3yMeBaeT BbINOSHEHWE JOMALLHEro 3aAaHus K odepes-
HOMY 3aHATUIO MO 3aaHKsIM NpenoJaBaTersl, BblAaBaeMblM B KOHLUE NPebIAyLLero 3aHsTUs.

Ons ocywectBneHns paboTbl MO NOArOTOBKE K 3aHATUAM, HEOOXOAMMO O3HAKOMUTLCSI C METOAUYECKMMN
yKaszaHusM1 No AUCLMNIIMHE, BHUMATENbHO O3HAaKOMMUTLCS C NIUTEPATYPON N 3NIEKTPOHHBIMU pecypcamm, C peKko-
MeHZaLMsIMK MO NOoAroTOBKe, BOMPOCaMM Ar1s1 CAMOKOHTPOS.
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Lkanb! U KpUTEPUN OLIEHKM
CaMONoOAroTOBKM K CEeMUHAPCKNUM 3aHATUAM:
- OLleHKAa «334YmeHO» BbICTABMNAETCHA, €CNUA CTYAEHT Ha OCHOBE CaMOCTOATENbHOro M3y4eHHOro
maTepuana CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE CoaepKaHNe TEMbI.
- OUEeHKa «He 3a4meHO» BbICTaBIAETCA, €Cnn CTyOeHT HeaKKypaTHO O(bOpMVIJ'I OTYETHbIN mMmaTtepuan
Ha OCHOBE CaMOCTOSATENbHOIO M3YYEHHOro MaTepuana, He CMOI BCECTOPOHHE pPacKpbiTh TeopeTudeckoe
cofiepaHue TeMbl.

6J1a60paTopr|e 3aHATUA NO gucumniimHe n NnoAroToBKa oﬁyqalou.l.erom K HUM

Tabnuua 5 - NpumepHbIi TeMaTudeckuii nNnaH nabopaTopHbIX 3aHATUN MO pa3aenam yyeGHOM AMCLUNMNHBI

Ne Tpypoemkocts fIP, | o0 cBAPC | @
yac 2
] ) m
sF | 87 | Ex%
= e o g g 3
SE |Ea | @09
© y ouHast / o °oa | g
5 . N Tema nabopaTopHoi paboTbl 04HO- 3304Has 53 C o o ©
e &» | & Sy | 22| 33
) = = 3ao4Has | opma 5 o £ 3 s s
a copma 3o o 2 s
x2 | 53| 8%
@2 | Iz | =
23| 82| 2
C o C
1 2 3 4 5 6 7 8 9
1 1 KauyecTBeHHbIE peakumm Ha aMUHOKUCIO- 2 +
Tbl
1 2 2 OcaxpgeHne 6enkoB MoJioKa 2
3 3 BeigeneHue anb6yMrMHOB 1 rmobynvHoB 2 +
13 6enka KypuHoro siua
2 4 4 CpaBHUTENbHOE OENCTBUE HEOPraHNye- 2
CKMX KaTanu3aTtopoB 1 hepMEHTOB.
5 5 Bnusaxue pH Ha gencteue bepmMeHToB 1 +
6 TepmonabunbHOCTb hepMeHTOB 1 +
CneumdunyHocTb gencTemsa epmMeHToB 2 + Pab6o-
TaB
6 7 ManbIx
rpyn-
nax
AKTVBMPOBaHNE N TOPMOXEHWE AencTBusa | 2 + Pab6o-
depmeHTa amunassl TaB
7 8 ManbIx
rpyn-
nax
8 9 KoHKkypeHTHOoe TOPMOXeHNe cykumHaTae- 2
rmgporeHasbl MasIoHOBOW KUCIIOTOW
3 9 10 | AHaspobHoe okucneHue 2 +
10 11 KauyecTBeHHblEe peakLMn Ha MOHocaxapu- 2 +
abl
AHanus nueBapuTenbHbIX COKOB Ha nNpu- | 2 +
11 12 | cyTtcTBME B HUX (DEPMEHTOB, AENCTBY!O-
LLMX HA ONINrO- U Monmcaxapuapl
PacTBopeHue 1 aMynbrMpoBaHue XMpoB 2 + Pa6o-
TaB
12 13 Manbix
rpyn-
nax
KauecTBeHHble peakUumm Ha XXeYHble Ku- 2 +
13 14
4 CNoThl
15 KayecTBeHHOE OTKpLITUE OENCTBUS 1 +
docdonunnas NogxenyaoyHom xenesbl
OnpepneneHne akTMBHOCTM NaHKpeaTnye- 1 + Pa6o-
14 CKOW nunassbl TaB
16 MarbixX
rpyn-
nax
15 17 KayecTBEeHHbIN 1 KONNMYECTBEHHbIN aHanua | 2
XKenyLo4HOro coaepXxumoro
16 18 BrnnsiHne KMCNOTHOCTYM Xenyao4yHoro coka | 2
Ha nepesBapviBaHne 6enkos
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17 19 | KayecTBeHHble peakLmn Ha ropMOHbl 2
KayecTBeHHble peakuumn Ha BUTaMUH A 1 2

18 20

5 BuTamuH C

19 21 KonuuectBeHHOe onpeaeneHve ackopou- 2

HOBOW KMCMOTbI B NULLEBbIX NPOAYKTaX

Wtoro NP Obwasa TpyooemkocTb JIP 38 M3 HUX B MHTEpPaKTUBHOMN
dopwme: 10 yac

* B T.4. Npu ncnonb3oBaHum matepuanos MOOK «HasaHue», HazBaHve BY3a-paspaboTtumka, Ha3BaHve nnatgopMbl 1 CChifka
Ha Kypc (C yka3aHveM AaTbl nocrnegHero obpalieHust)

lNpumeyvaHus:

- MaTepuarnbHO-TEXHNYEeCKoe obecneyeHe nabopaTopHoro npakTukyma — cM. MNpunoxeHue 6;

- obecneyeHne nabopaTopHOro nNpakTvkyma y4yebHomn, y4ebHO-MeToANYECKON NMTepaTypon U MHbIMU BUBNMoTEYHO-
MHAOPMaLUMOHHBIMU pecypcamu 1 cpefcTBamMy obecneyeHusi obpasoBaTenbHoro npouecca — cM. MNpunoxenus 1 m 2.

Llenb npakTtvkyma — 3aKkpenuTb 3HaHUSI TEOPETMYECKNX OCHOB BUOXMMUKN, NPUBUTL CTyAEHTaM HaBbIKU
CaMOCTOATENBbHON 1 3KCNepUMeEHTanbHon paboThbl.

lMockonbKy nMporpamMma npakTMKyMa pacCyMTaHa Ha CaMOCTOSITENbHOE M3yYeHWe Teopuu No Kaxaow
KOHKpeTHoW paboTe, TO, NONy4MB OT MpenojaBaTens 3agaHve No BbINOMHEHW0 nabopaTopHown paboThl,
NMOArOTOBLTECH K €€ BbIMONHEHMI0. [ns 3TOro O3HaKOMbTECb C pPEeKOMeHAaLUAMW, MPUBEAEHHbIMU B
HaCTOALLMX METOOUYECKUX yKalaHuax. M3yunte TeopeTuyeckuii martepwman, nosb3ysacb peKOMeHOO0BaHHOM
nMTEepaTypon n KOHcnekTamu nekumn. MNMpoBepbTe ycBOeHWE mMaTepuarna, MMCbMEHHO OTBETUB Ha BOMPOCHI
CaMOKOHTPONS.

MpucTynaiTe K BbINONIHEHMIO PaboThl TOMLKO MOCHe pa3peLleHns npenogasartens. Pe3ynbsrathbl onbiTa
obsazaTenbHO NokaxuTe npenogasaTento. PaboTante B xanartax!

Mpu coctaBneHun otyeta no paboTe NpuaepXKMBanTeCb CneayloLwero nnaHa: HassaHue paboTsl, Lenb
paboTbl, OTBETLI HA BOMPOCHI CAMOKOHTPONS, Xo4 paboTkl, pe3ynbTatbl U HabNaEeHUS, BbIBOADI.

Pabota cuuMTaeTcs 3a4yTeHHOW nocrne npeacTaBfeHns OT4yeTa M OTBeTa Ha KOHTPOSbHblE BOMPOCHI
npenogasaTens.

LLkanbl u KpUTEPUUN OLIEHKMU:

— OLEHKa «3a4TeHOo» BbicTaBnsieTcsi obyvatoemycs no nabopaTopHoi paboTte, ecnn OH nNpegocTa-
BUIT OTYET no nabopaTopHoi paboTe; ICHO, YETKO, NMOTMYHO U FPaMOTHO OTBEYaET Ha BOMPOCHI AN camo-
KOHTpPOI4, rpaMOTHO 1 YEeTKO n3naraet BbiBOAbI.

— OUEHKa «He 3a4TeHO» BbIiCTaBnsAeTcs obydatowemycs, ecnm OH He cobniogaeT Tpebyemyo dopmy
N3IOXeHNdA, He OoTBeYaeT Ha KOHTPOJibHbI€ BOMPOCHI NpenogaBaTtend.

7. O6LlWue meTogMYeCKNE peKoOMeHAaL MU MO U3YYEeHUIo
oTAaenbHbIX pa3aenoB AUCLUNIUHDI

Mpun M3y4yeHUn KOHKPETHOro pasgena OUCUUMIMHBI, U3 YMCHa BbIHECEHHBIX Ha NEKUUOHHbIE N NPaKTu-
Yyeckne 3aHsaTuS, obyyalroLemMycst CriefyeT yunTbiBaTh U3NMOXEHHbIE HKe pekomeHaaummn. Obpatute Ha HUX
ocoboe BHUMaHWE Npu NOAroTOBKE K aTTecTauuu.

PaboTta no Teme npexae Bcero npegnonaraeTt ee nsyvyeHne no y4ebHuky unm nocobuto. Heobxogmmo
BbipabaTbiBaTb CAMOCTOATENbHbIE CYXAEHUS, OOMONHAS UX apryMeHTaumen, Yto 1 crnegyet 4eMOHCTPUPO-
BaTb Ha cemuHapax. [nsa BblpaboTku CaMOCTOATENBHOIO CYXAEHUS BaXKHbIM SIBNAETCS YMeHue paboTtaTb C
Hay4HOW nuTepaTypoMn. [NoaTomy paboTa Nno Teme KpoMe ee n3yvyeHus no y4ebHuky, nocoduto npegnonaraet
Takke MOMCK MO TeME Hay4HbIX CTaTel B HaAy4HbIX XypHanax no 6uoxumun. Belbop cTtaTtbu, oTHOCSLLENCS K
Teme, nydwe genatb Mo NOCNegHUM B rogy Homepawm, rae NpuMBOAUTCSA NepeveHb cTaten, onybnmnkoBaHHbIX
3arog. CamocTtosTenbHas NOAroToBKa NpeanonaraeT UCNonb30BaHe psaa MeTOL0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHue No3BonsieT BbIAENUTL MMTaBHOE B N3y4aeMOM matepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobreme.

TexHuKka 3anucert B KOHCMEKTe WHAMBMAYyalnbHa, HO €CTb psi NpaBuil, KOTOPble MOTYT MPUHECTU
nonb3y €ro COCTaBUTEMID: HAYMHAs KOHCMEKT, criegyeT 3anucaTb aBTopa U3ydaemoro npousBedeHusi, ero
Ha3BaHWe, UCTOYHMK, r4e OHO OnyOnuMKoBaHo, rod n3gaHus. NMopagok KOHCMEKTUPOBAHMS:

a) BHMMAaTEeNbHOE YTEHNE TEKCTa;

©) Nnonck B TEKCTE OTBETOB Ha NOCTAaBIEHHbIE B M3y4aeMOn TemMe BOMpPOCHI;

B) KpaTKoe, HO YEeTKOE M NMOHATHOE M3ITOXEHUE TEKCTA;

r) BblgerneHne B 3annucu Hambornee 3Ha4YUMbIX MECT;

[) 3an1cb Ha NOnsX BO3HMKAKLLMX BOMPOCOB, MOHATUI, KATEFOPUN U CBOUX MbICHEN.

2. 3anucu B hopmMe Te3NCOB, NNaHOB, aHHOTaUMA, OPMYNMPOBOK onpeaeneHun. Bce nepeuvncnes-
Hble (bopMbl NOMOraloT BbLICTPOWN OpMEHTaL MM B NOArOTOBEHHOM MaTepuarne, noabope aprymeHToB B Nosb-
3y UMK NPOTUB KaKoro- NMbo yTBepXKaeHus.

3. CnoBapb noHATUA N kaTeropuin. CoctaBneHne crnoBaps noMmoraeT bGbICTpee ocBavMBaTh HOBblE MO-
HATUSA U KaTeropuu, yBepeHHee nmMmm onepupoBaTtsb. [1ogobHeI cnoBapb criegyeT BECTU YeTKO, pa3bopunBo,
4yTObbI YOOOHO GbINO UM nonb3oBaTbes. M3 npuBegeHHoro B YMK rrnoccapusi HyXXKHO K KaKOoMy CeMUHapy
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BbI6VIpaTb NMOHATUA, OTHOCSLLUMECS K U3y4aemMon Teme, 06BbEONHATL UX FTOrMYECKOM CXEMOW B COOTBETCTBUU
C BonpocamMmmn ceMMHapPCKOro 3aHATUA.

Paspen 1 Crtatu4yeckass bmoxumms
1.1 Buoxnmus n eé ponb B TEXHONOMMU NULLEBLIX NPOAYKTOB

KpaTtkoe cogepxaHue

Brvonoruyeckas xumusa (Broxmmus) - Hayka O XMMUYECKOM COCTaBe XMBbIX OPraHM3MOB U npeBpa-
LLEHUSAX BELLEeCTB U 3HEPTrUW, NMPOUCXOAALMX NPU UX XKUSHEOEATENbHOCTU. 3HAHUS XMMWYECKOro cocTtaBsa
XMBbIX OPraHW3mMOB, NMPWKN3HEHHbIX MPEBPALLEHN BELLECTB B HUX NMOMOTyT ByayLiemMy NHXeHepy NuLLEeBou
NMPOMBILLEHHOCTW NPaBWUbHO MOHATb XMMUYEcKkMe 1 BUoxnMmyeckne npoLecchl, NPOUCXOAsALLME NP Xpa-
HEeHWUW, TPaHCMOPTMPOBKE 1 NepepaboTke NULLEBOTO ChIPbs, Y HAMPaBNSATb 3TU MPOLLECCHI B HYXXHYIO CTOPOHY
C Uenblo NpmaaHusa roTOBOMY MPOAYKTY XOPOLUero BHELUHEro BMaa, BKyca, apoMaTta, BbICOKOW MULLIEBON U
Buonornyeckon LEeHHOCTH.

B aTtom pasgene Heob6xoauMo NO3HaKOMWUTLCHA C NpeaMeTamMun 1u 3agadamm Guoxmmmm, nctopuen ee
PasBUTUSA KaK Hayku, U3y4uTb rPynnbl SIEMEHTOB U COEAMHEHMI, BXOOALWMX B COCTaB OPraHM3moB, YACHUTb
UX POrb B NUTaHUN YENOoBEeKa M XXUBOTHBIX, CBA3M OpraHn3ma C BHELUHEN cpeaon.

Broxumusa ohopmmnack kak camocTosiTenbHas Hayka BO BTOpol nonosuHe XIX B. Ha ocHoBe opra-
HUYeCcKon xummum n dunsmonornn. B ceoem passutnm oHa onupaeTcs Ha NPaKTUYECKUiA onbIT U NOTpebHOCTH
MeOULMHbI, CEMNbCKOro XO3AWCTBAa, psga oTpacnen NpoMbILLNIEHHOCTH.

CoBpemeHHas 61MoxMMmnsa gocTurna KpynHbiX YCNexoB Kak B obnactu 6uonoruum, Tak u B obnactum oT-
AernbHbIX MHXEHEPHbIX HayK. [TpumMepom MpUoXeHUs ycnexoB BGMOXMMMKU, MUKPOBUOMOTMM N UHXEHEPHbIX
HayK SBNATCA MOOYHAsA NPOMBILLISIEHHOCTb, BUTAMWHHAA U MPOMBbILLSIEHHOCTb MUKPOBMONOrM4ecKoro CuH-
Tes3a NULLEBbIX U KOPMOBbIX MPOAYKTOB, ApyrMe Npou3BOACTBa HOBOW OTpaciv HapoOAHOro X03sncTea - buo-
TEXHOMOormun.

Bonpocsl ans camMoKoHTpons

1. Yto n3yyaet Gruoxumua? Kakoe oHa nmeet 3HavyeHne ans oTpacnemn nuLLEeBOW NPOMbILLNIEHHOCTH
n GuotexHonornn?

2. Ponb oTevecTBeHHbIX ydeHbiX (AH Baxa, AA. JaHunesckoro, B.W. NannagunHa, M.C. LigeTta, KA
Tumnpsasesa, AH. Benosepckoro u gp.) B pa3sutum 6noxmmmm?

3. Kak ocyLecTBnsieTcst MONEKynspHas opraHm3aums XXUBoro opraHmama?

4. Ha3oBUTEe OCHOBHbIE COEAMHEHWS], BXOASALLME B COCTAB KMETOK PacTUTENbHbIX U XUBOTHbLIX Opra-
HW3MOB W MULLIEBOIO CbIpbA?

5. Kakum obpa3om ocyLLecTBnsSeTCs CBA3b OpraHM3mMa C BHELLUHEN cpeaon?

1.2. Benku, Ux cTpoeHne, CBONCTBA U hyHKLUU

OT10T pasgen aBndeTca Havbonee BaXHbIM B OMOXMMUK, T. K. BEMKOBbIE BELLECTBA UrpatT UCKIH0-
YMTENBHYK POSib HE TONbKO B MOCTPOEHMU XUBOW MaTEPUN, HO U B OCYLLECTBMEHUUN XU3HEAEATENbHOCTU
opraHusma.

benkn (MpoTeuHbl) - opraHM4eckMe, a3oToCoAepKalme NofiMMepHble COeANHEHMWS, MOHOMEPHbLIMM
€AMHULAaMM KOTOPbIX SIBMSIKOTCS A-aMUHOKUCHOThI.

CopepxaHune 6enkoB B opraHuamax konebnertcsi B LWIMPOKUX npedenax. Maccosasi gons asorta B
Oenkax M3 pasnuyHbIX Buonornyeckmx o0bLEKTOB konebnetcs B npegenax 15-18%. Hanpumep, B Genkax
3epeH neHnlbl 1 sumeHst cogepxuntea 17,54%, 6enkax puca - 16,8%, 6enkax monoka - 15,65% a3soTa.

Benkn n nx npomsBodHble SABNSATCSA Ba)XKHOW COCTABHOWM YaCTbi0 KaX[OOro >XKMBOFO OpraHuM3ma W ur-
paloT peLlatoLLylo pofib BO BCEX Mpoueccax U ABneHnsix xunsHn. OrpomHoe pasHoobpasue yHKkunii 6enkos
onpegensieTca pasHoobpasnem nx aMMHOKUCITOTHOIO COCTaBa.

B HacTodlee BpeMsa U3 pacTUTENbHbLIX N XXUBOTHBLIX OPraHM3mMoB BblgerneHo okono 200 aMUHOKuUC-
not. M3 aTtoro uncna B coctaBe 6enkoB obHapyxeHo 6onee 20 aMMHOKUCHOT, KOTOpPbIE Ha3blBAOTCHA MPO-
TeMHoreHHeIMn (6enkoBoobpasywmumm), 1 aBa ammaa.

[1ns NOHMMaHWs CBOMCTB MPOTEUNHOTEHHbLIX aMUHOKUCIIOT HEOOXOAMMO 3HATb:

- aMMHOKMCNOTLI obnagaT aMOTEPHBIMM CBOMCTBaMU, CyLLECTBYIOT B dopMe BUMONAPHBLIX MOHOB
W B pesynbTaTe NpeacTaBnsAlT cOO0N BHYTpPeHHWe conu, y koTopbix COO-rpynna HaxoguMTcs B MOHHOWN CBSI-
an ¢ NHs *-rpynnoi;

- @MWHOKUCHOTLI (332 UCKNIOYEHMEM FMMLMHA) UIMEEeT acMMMETPUYECKUn aToM yrnepoaa u obpasyet
usomepsl L- n D-paga. Betpevatowmecs B 6enkax aMmmMHOKUCNOTLI NpuHaanexar K L-psaay;

- aMUHOKMCNOTbI OTNMYAKOTCA ApPYr OT Apyra CTPyKTypow GoKoBbIX Lenen (pagukanos, obo3Havae-
MbIx B6ykBor R). OHU onpenenstoT MHOrMe xmMmuyeckme u umandeckme cBoncTBa 6enkoB, OPMUPYIOT MNo-
BEPXHOCTb NONMNENTUAHON Lienu.

CoBpeMeHHas Knaccugukaumsi aMMHOKUCITIOT OCHOBaHA Ha pasnuunsix B NonsipHoCTn pagukanos (R-
rpynn). R-rpynnbl (W, cnegoBatenbHO, aMMHOKUCIIOTbI) NOAPAa3AensitoTCsl Ha YeThipe OCHOBHbIX Kracca: 1)
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HenonsipHble unu rmapodobHbie; 2) NonspHbIe, HO He3apshKeHHbIE; 3) NMOMOXUTENBHO 3apsiXeHHble; 4) OT-
puuaTenbHO 3apsbkeHHble (Mpu pH 6-7, T. €. Npy 3Ha4YeHusax pH, COOTBETCTBYIOLLMX YCITOBUSAM, CYLLECTBYHO-
MM BHYTPW KNETKN).

Mo dusnonornyeckomy 3Ha4YeHWIO Afsi OpraHn3Ma YerioBeka 1 KUBOTHbIX pasnu4yaroT 3ameHMbIE U
He3aMeHNMble aMWHOKUCMOTbI. He3aMeHnMble aMUHOKMCIOThLI B OpraHM3me YernoBeka CUHTE3NpoBaTbCs He
MOTYT U OOSMKHbI NOCTYNaTb C NULLIEW; UX BOCEMb: BanuH, NenuUnH, IM3UH, U30NENLMH, METUOHWH, TPEOHWH,
TpunTodhbaH, heHmnanaHuH. 3eneHble pacTeHUss 1 MUKPOOPraHU3Mbl CUHTE3MPYIOT BCe Heobxoaumble Ans
obpaszoBaHust 6enNKoB aMUHOKUCIOTHI.

C noHsATUEM «3aMEHWMble U He3aMEHMMblE aMUHOKUCIOTbI» TECHO CBA3aHbl NOHATUS O MOMHOLEH-
HbIX W HEMOMHOLEHHbIX 6enkax.

N3yyeHne amMMHOKUCIIOTHOro coctaBa 6enkoB Npou3BOAAT Mnocrne ux rmgponusa. PasnuyatoT Ku-
CNOTHLIN, PePMEHTATUBHBIN U LWENoYHOM rnaponns 6enkoB. [Ins pasgeneHunsa obpasoBasLUelics nocne rma-
ponnsa 0erikoB CMECH aMUHOKUCIIOT LUMPOKO NMPUMEHSIETCA XPOMOTOrpadouieckuini MeTod, NpeasioKeHHbIN
npodeccopom BopoHexckoro yHnsepcuteta M.C. LiBetom B 1903 r. ans pasgeneHns pactutesbHbIX Nur-
MeHTOB. OCTaTkym aMMHOKMCIOT B Morekyrne 6enka coegnHeHbl Mexay coborn nentugHbiMu cessamm (-CO-
NH-), obpa3oBaHune KOTOPbIX NPOMCXOANT 3a CYET B3aMMOAENCTBUS HAaXOOsAWMXCS Y A-yrNepogHoro atoma -
COOH un NH,-rpynn pasHbiXx aMMHOKNCHOT.

B usyyeHun ctpoeHuns 6enkoB BaxHOe 3HayeHue umeloT paboTel pycckoro buoxummka A.A. OaHu-
NEeBCKOro M Hemeukoro xumuka 3. duwepa. 3. duwep cosgan NOAMNENTUOHYIO TEOPUIO CTPOEHUS BerKos,
NOMy4YMBLUYIO MPU3HaHUE B HACTOsILLIEE BPEMS.

CoeamnHeHusl, NOCTPOEHHbIE U3 OCTATKOB ABYX aMUHOKUCIIOT, COEANHEHHbIX NeNTUAHON CBA3bIO, Ha-
3bIBAOTCA guMnentuaamu, U3 Tpex - Tpunentugamu, 3 Yyetoipex - TeTpanentugamu, us natu - neHtanenTu-
Aamu v 1. o. MHorve 13 nonunenTMaoB cofepXartcs B cBOOOAHOM Buae B pacTeHusx. [1pyumepom Moxet
CNYXWUTb TPUNENTUA rMTAaTUOH, COCTOSILLMIA U3 OCTaTKOB MMULMHA, UUCTEMHA U Y-TNIOTAMUHOBOW KUCHOTHI.
Ero ocobeHHO MHOro coaepXutcsl B 3apoblLle MWEeHMYHOro 3epHa U gpoxokax. [niTaTMoH cnocobeH akTu-
BMpOBaTb NpoTeoneTnyeckme pepmMeHTbl pacTUTENBHOMO NPOVCXOXAEHUS.

MonunenTuabl, MMeKLLMe OTHOCUMTENBHYIO MONEKYTSIPHYIO Maccy (OKoro 6 Teic. 1 bonee), OTHOCAT K
benkam.

Takum obpasom, cornacHo nonunenTMaHOW Teopun, Mornekyna 6enka NnocTpoeHa u3 ogHOW Unn He-
CKONbKUX CBA3aHHbIX Mexdy cobon nonmnenTugHbiX Lenewn, COCTOALUMX M3 aMMHOKUCIOTHBIX OCTaTKOB.
MenTngHaga uenoyvka 6enkoB umeeT (MCKIYas HEKOTOPbIE aMUHOKUCHOTbI) OOMHAKOBbLIN CTPYKTYPHBIN are-
MeHT (-NH-CH-CO-), bopmupytoLmnin ee OCHOBHYIO (rMaBHYH0) Lenb; pagukarnbl aMUHOKUCIOTHBIX OCTaTKOB
pacnonoXxeHbl CHapyXu, no 6okam NenTuaHonm uenu.

MoMmumo nenTugHom, B Oernkax MMeroTca gucynbduaHasi, BOAOpoOHasi, MOHHasA (comnesast), Hemno-
nsipHas (rmgpocobHoe B3aMMoaencTBmE) U Apyrue CBA3N.

CBA3n (koBaneHTHblE U HEKOBANEHTHbIE) B MOJEKynax GenkoB UrpatoT BaXKHYH poSib B CO34AHUN U
cTabunusaummn KoHdopMaLmm (Unn CTPYKTYPHOWM opraHm3aumm) 6enkoBbix MOMeKyn, aensiowencsa cneymdu-
yeckon ans kaxgoro 6enka. Ncxoga na koHdopmaumm (MPOCTPaHCTBEHHOW OpraHn3auun), pasnuyatoT rno-
OynsapHble (LWapoBuaHbIe) 1 UbpUNNspHbIE (HUTEBUAHBLIE) GENKN.

Ha ocHOBaHMU PEeHTreHOCTPYKTYPHOro aHannsa n ¢ y4eToM pe3yrnbTaToB OObIYHbIX XUMUYECKUX Me-
TOOOB BblAENEHO YeTbIpe YPOBHA CTPYKTYPHON OpraHu3auun 6enkoBon MOMeKynbl: NepBuYHasi, BTOpUYHas,
TpeTUYHas u YeTBepTUYHaS.

MepBrYHasa CTpykTypa - 3TO NocneaoBaTenbHOCTb PACNONOXKEHNST aMUHOKUCIIOTHBIX OCTaTKOB B MO-
nnenTngHoun uenu.

BTopuyHas cTpykTypa - 3TO MPOCTPaHCTBEHHAs yKragka rnaBHOM Lenu; oHa bbiBaeT AByX TMMOB: O.-
cnupanbs n B-cTpykTypa. CBA3W, xapakTepHble A4S NePBUYHON M BTOPUYHOW CTPYKTYPbI, AEACTBYIOT B MaB-
HOW Lenu.

TpeTuyHasa CTpyKTypa - 3TO pacnpeferieHne B NPOCTPaHCTBE BCEX aTOMOB GENKOBOW MOMEKyIbl,
unun cnoco® yknagkyM B NpocTpaHCTBe NONMNENTUAHONM Lenu. Hapagy co cBA3siMU B rMaBHOWM Lenyn BO3HWUKA-
0T CBSA3W M MeXAy pagukanamu oCTaTKoB aMUHOKMUCIIOT.

BonblWWHCTBO GENKOB C OTHOCUTENBHOW MOMEKYISAPHON Maccoi bornee ThiCAYM SBNSATCA ONUro-
MepHbIMU. OHU COCTOAT U3 OBYX UMM HECKOMNbKUX OTAENbHbIX MONUNENTUAHbLIX Lenen (Mpotomepos). Kax-
Aas MHOMBMAyanbHas Lernb ONMroMepHoro 6enka MoxeT UMeTb CBOK COOCTBEHHYIO NEPBUYHYIO, BTOPUYHYIO
N TPETUYHYIO CTPYKTYPY. XapaKkTepHbld cnocob yknagku (pacnornioxXeHus) B NPOCTPaHCTBE OTAENbHbIX NOMu-
nenTUAHbIX Lienewn onnuroMepHoro 6ernka B ero HaTMBHOW KOHPOpMaLun Ha3biBalOT YETBEPTUYHOW CTPYKTYpP-
HOW. TpeTuyHasa n YeTBepPTUYHAsI CTPYKTYPbl BENKOB - TPEXMEPHbIE.

HaTtueHOW (NpupoaHOW, HEM3MEHHON) KOHpopMaLIMen Ha3bIBalOT XapakTepHy TPEXMEPHYIO CTPYK-
Typy 6enka, B KOTOPON OH CTabuneH u NposiBnAeT GUONOrNMYecKy0 akTMBHOCTb NPY (PU3NONOrMYECKUX YCO-
BUAX (Temnepatypa un pH).

Benku - BbICOKOMONEKYNspHble coeanHeHus, obnagatowme ruapodunbHeIMM CBOMCTBAMM. UX OTHO-
cuUTenbHbIE MONEKyNspHble Macchl konebniotesa ot 5733 (MHcynuH) Ao 40 MnH. (BUpYc TabavyHon MO3auku).
Pasmepbl 6enkoBoi MOMeKynbl COOTBETCTBYIOT pasmepy konnounaHbelx yactuy, (1-100 HM), noaTomMy pacTBo-
pbl 6enka obnagaloT CBOWMCTBaMM KOMMOMOHbBIX pacTBOpoB. B pesynbTate GonblIOro pasmepa MOMeKysbl
fernka noyTM He cnocobHbI MPOHUKATBL Yepes3 Mopbl MeMOpaH KNEeTOK OPraHM3MOB U MOPbl UCKYCCTBEHHbIX
nonynpoHnLaemMbIx MembpaH. OTO CBOMCTBO MCMOMb3yeTCs A1 O4YMCTKM pacTBOPOB OErKoB OT HM3KOMOrie-
KynspHbIX BellecTB. MeToa Takon o4McTKM OernkoB nony4yun HasBaHve guanuaa.
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KoHueBble amnHO- 1 KapOOKCUMbHbBIE TPYMMbl NONUNENTUAHON LEenu 1 CNOCOOHbIE K MOHU3aLMn pa-
Avikanbl aMUHOKUCITOTHBIX OCTaTKOB OMNpedensoT KNCOTHO-OCHOBHbIE CBOMCTBa GenkoB (Hannune 3apsaa,
amdoTepHocTb 1 ap.). B 3aBucumocTn ot pH cpenpl 6enkun 6yayT nepemellartbcs K KaTtoay unu aHogy. Pas-
AeneHue GenkoB Ha MHAMBMAYaNbHbIE KOMMOHEHTBI MPY MOMOLLM NMOCTOSIHHOIO 3NIEKTPUYECKOro ToKa Hasbl-
BalOT aneKkTpocopesom.

PactBoprmocTb 6enkoB B BOAEe CBsi3aHa C HanuuMeM 3apsifia U ¢ rmgpartaumen Kaxaon ero Moneky-
nbl. YaaneHue 3apsifa v ruapatHon 060noYkmu conpoBoxaaeTcs BeinageHnem 6enka B ocagok. OcaxaeHve
©enkoB n3 pacTBopa HenTpanbHbIMU COMNSAMN (XNOPUAOM HATpUsi, CyNbaToM aMMOHUSA, CyNbdaToOM MarHns
W Op.) Ha3bIBalOT BbiCaNMBaHMEM.

Benkn BbINONHAOT CBOMCTBEHHbIE MM (DYHKUMM TOMBKO MpU (OU3NONOrMYECKUX YCNoBusAx (OnTu-
ManbHaga Temnepartypa, pH, koHueHTpauusa conen u T. n.). MNpu Bo3gencTenm pasnuuHbIX puamyecknx (Tem-
nepaTypa Bbile 60°C, BbiCylIMBAHME, YNbTPa3BYK, YNbTPachUONETOBOE U3NYYEHUE U ApP.) N XUMUHECKUX
(kpenkune KUCROThI U LWEenoYvm, MOYEBUHA, CONMKU TSXKENbIX MeTannos, AybuneHble BewecTsa 1 ap.) hakTopos
Oenkn cpaBHUTENBHO NErko U3MEHSAIT HATMBHYKO CTPYKTYPY MakpOMOJSEKyr, Tepss Mpu 3TOM psif, CBOUX
nepBOHa4YanbHbIX CBOWCTB, U NMpeXae BCEro pacTBOPMMOCTb U OMOMOMMYECKY0 akTUBHOCTb. JTO ABMEHUE
nony4yunno HasBaHwe geHaTypauuu. [leHaTypauusi xapaktepHa TonbKko Ans 0ernkoB, cBA3aHa C HapyLUeHMEM
TPETUYHOW N YaCTUYHO BTOPUYHOWM CTPYKTYpON BEnKkoBOW MOMEKyrbl M HE COMPOBOXAAETCA U3MEHEHUSIMU
NepBUYHON CTPYKTYpbI.

Mpouecchl geHaTypauun UMET BaXXHOE 3HaYeHWe B NULLIEBON U NETKOW NPOMBILLNIEHHOCTU. Ha Hux
OCHOBaHO KOHCEPBUPOBaHME MULLIEBLIX NPOAYKTOB, AybrieHue kox, xnebonedeHve u T. n. [leHaTypupoBaH-
Hble Benkm XopoLLo NepeBapunBaloTCs U YCBaMBalOTCH OPraHM3MOM YenoBeka.

HeHaTypaumio 6enkoB B KakON-TO Mepe MOXHO U NpefoTBpaTuTb. ITO OCOBEHHO BaXHO Npw U3ro-
TOBMNeHUMN hepmeHTaTuBHbIX NpenapaToB. Mpu HU3KuX TemnepaTtypax (He Bbiwe +5°C) opraHunyeckme pac-
TBOpUTENW (CMMPT, aUETOH) He aeHaTypupytoT 6enku. M3 GonblumMHcTBa 6enkoB MeToaoM nuodunusaumm
(BbICYyLLMBaAHME B BaKyyMe M3 3aMOPOXEHHOIO0 COCTOSHMS) MOXHO MOMy4YMTb CyXOW MOPOLLOK, KOTOPbIN CO-
XpaHsieTcs NpuM KOMHATHOM TemnepaTtype (B 3anasiHHbIX aMnyrnax) B Te4YeHue ONUTENbHOro BpemeHu 6e3
noTepu HaTUBHbIX CBONCTB.

Mpun nsyyeHnn Tembl cnegyet ob6paTUTb BHUMaHME M Ha TO, YTO €AMHCTBEHHBIM METOOOM Monyye-
HUSA YNCTbIX OEnKoB sIBNSETCSA BblAENEHNE MX M3 MPUPOLHbIX MCTOYHMKOB (MYKWU, OPOXCKEW, 3epHa u ap.).
[na ycnewHoro BblgeneHnss 6enka u3 Guonornyeckoro obbekra HeobxooMMO TOHYaNMLee WU3MeNbYeHune
TKaHeWn BNOTb A0 Pa3pyLUEHUS KNETOYHbIX CTEHOK. V3BneyeHne pacTBOpUMbIX GEnkoB Npouv3BOAAT OUC-
TUNNMPOBAHHOW BOLOM, pacTBOpaMu HenTpanbHbix conen (8-10%), OydepHbiMM pacTBOpamu, pactBopamm
cnupTa, CNMPTOBOCONEBLIMU CMECAMU 1 T. M. [pakTuyeckn aKkcTpakumo 6enkoB NpoBoaaT OLHOBPEMEHHO C
namenb4yeHnem buonormyeckoro obbekTa. UTobbl n3bexaTe AeHaTypaumio Genka B npouecce ee Bbigerne-
HWs1, BCE onepauuun NpoBOAAT B MSATKMX YCIOBMSX: MPU HU3KOW TemnepaTtype, OnTUManbHOM 3HadeHun pH,
nsberas 0ENCTBUS PE3KUX XMMUYECKUX peareHToB. B pactBop n3 Gruonornyeckoro obbekTa B NpoLecce Bbl-
OeNeHns NepexoasT pasnunyHble rpynnsl 6enkoB. PasgeneHvne nx Ha oTaenbHble rpynnbl UM MHAUBMAYarb-
Hble 6enkn (PpakunMoHMpOBaHNE) BeOyT pasHbiMK cnocobamu: BbiCanvMBaHWEM, OCaXAEHNEM OpraHUYecKu-
MW pacTBOPUTENAMMW, ANATNTM30M, ANEKTPOdOPE30M, XpOMoTOorpadmen, METOOOM MOMNEKYNAPHBLIX CUT U T. M.

MeTtoa kayecTBeHHOro obHapyxeHust 6enkoB B pacTBOpax OCHOBAH Ha UX CNOocoBHOCTU JaBaTb Npu
B3aMMOENCTBUM C OTAENbHBIMU XUMUYECKMMU BELLECTBAMU OKpaLlEHHble COeANHEHMUS (LLBETHbIE peakuun)
Unu BbiNagaTtb B 0Cafok (peakumm ocaxaeHus). [ins konmyecTBeHHOro onpegenexHus 6enkos B Guonornye-
CKMX 0OBbEeKTax u NULLEBbIX MPOAYKTaX LLUMPOKO MPUMEHSIOT XMMUYeckue n pmsmyeckne metoabl aHanmsa. A3
XUMUYECKMX Hanbonee vacto mcnonb3ylT metoa Kvenbgans, metoa Jloypu, MeToq, OCHOBAHHbLIN Ha Guy-
petoBou peakuun. Cpegun umanyecknx mMeTogoB Hambonbllee pacnpocTpaHeHne nonyyYnnu pedpakromeT-
puyeckui, cnekTpodoTOMETPUYECKUNA.

B HacTosiLee BpeMsa pauunoHanbHasa knaccudmkauus 6enkoB OTCYTCTBYET, 0OAHAKo HEOOXOAMMOCTb
B Knaccudmvkaumm 3TMX COeOuHEHMI cyuwlecTByeT. 1o cTeneHn cnoxHoctu Bce 6Genku OenaTtca Ha ABe
fonblune rpynnbl: NPocThle U crioxHble. K npocTeiM 6enkam, nnu npotenHam (MpoToc - Nepsbli, rMaBHbINA),
OTHOCSATCA Oenku, Aarwme npy ruaponmae ToNbKo aMUHOKUCIOTbI. CnoXHbIMK Benkamu, unu npoteMgamm
(T.e. NMPOM3BOAHLIMU MPOTEMHOB), Ha3bIBAKOTCA BELLECTBA, COCTOsILLME M3 NpOCTOro Genka u gobaBo4vHOWN
rpynnbl He6enKoBoW NPUPOabI.

lMpoTenHbl B 3aBMCMMOCTU OT PacTBOPMMOCTU B Pa3fUYHbIX pPacTBOPUTENSX pasgenstoT Ha cne-
aylowme rpynnbl: anbOymMuHbl, rMoByNuHbI, NPONAMUHbI, MIOTENUHBI, TMCTOHbI, NPpOTeEMHOUAbl. MHorvue u3
3TUX GEenkoB BXOOAT B COCTaB KaK PaCTUTENbHbIX, TaK U XUBOTHbIX OPraHnM3mMoB. TOMbKO B pacTUTENbHbIX
OpraHuamax coepXartcsi NPoslaMuHbl U IMoTEHMHbI. OHM COCTaABNSAOT OCHOBHYIO MacCy KMenKOBMHbI.

B 3aBrMCMMOCTM OT XuMU4eckow npupoabl 4ob6aBoYHON (HEOENKOBON, NPOCTETUYECKOW) rpynnbl pas-
nuyalT cneaywolme nNpoTeuabl: HYKNeonpoTeuabl, XPOMOMPOTEUHbl, NUAOMNPOTEWUHbI, MUKONPOTEMNHBI,
docdhonpoTenHbI, METANNONPOTENHBI. [1pU U3ydeHUn rpynn CNoXHbIX GENKOB HENb3s OTOXAECTBMATbL Me-
TannonpoTeuHbl U XpOMOMNpPOTeUHbl. B MeTannonpoTenHax MeTannbl (keneso, Meb, MarHum u Ap.) CBsA3aHbl
HenocpeacTBEHHO CO CTPYKTYPHbIMU aNeMeHTaMun nonunenTuaHon Lenu. B xpomonpoTenHax meTansnbl BXO-
O49T B cocTaB HebenkoBow rpynnbl U HENOCPEACTBEHHO C BENKOBOM YacTblo HE CBA3aHbl. N3yunte xumude-
CKoe CTpoeHue HebenkoBOWM YacTn NPOTENAOB.

lMocne o3HakoMneHus ¢ MaTepmanom No MeTOOUYECKUM yKasaHUsiM HeOOX0AMMO CONOCTaBUTb €ro C
pabouyeli nporpammon. Ha aTtom atane

paboTbl Bbl monyunte npeacrtaBneHve O CIIOXHOCTM OUCLUUNIVHBI U 3aTpaTax BPEMEHU Ha ee U3y-
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YyeHune. Onpegenve MecTo AaHHOW AVUCLUUMMUHBLI B CBOEM y4eBGHOM nnaHe, NpUCTynanTe K U3ydeHunto ee Ma-
Tepuarna no y4yebHuky. Nocne paboTbl Hag KaXxabiM pas3gesnioM, UCnonb3ys y4ebHUK, He0bXo4MMO OTBETUTL
Ha BOMPOCbI 4151 CAMOKOHTPONS.

BOI'IpOCbI Ansa CaMOKOHTPOIA

1. YUto Takoe 6enkn? KakoBbl NX 3NeMEHTHLIA COCTaB, CoAepXaHne B NUWEBOM PacTUTENTbHOM Chbl-
pbe?

2.. Ha kakux cBoncTBax 6enkoB OCHOBaHO UX Ka4eCTBEHHOE OBHapyXeHne 1 KonnyecTBeHHoe onpe-
aeneHne? HasoBuTe UBeTHbIE peakumm Ha b6ernku.

3. Kak MOXXHO onpeaennTb aMUHOKUCINOTHBLIN cocTaB 6enkos?

4. Kakve aMMHOKNCNOTbI Ha3bIBalOTCS NPOTEUHOreHHbIMU? X obLiee Yicno, CTpoeHne 1 CBONCTBA.

5. MpuHUMNbI KNaccudunkaumm ammHokucnoT. 'mapodunbHble (NonsipHblie) U rMapodobHbIe (Herno-
NSIPHbIE) aMUHOKUCHOTbI, UX XapakTepUCTMKa M MEeCTO pacrofioXeHnss B Moriekyne 6enka pagukanoB 3TuX
aMUWHOKMCIIOT.

6. Yto Takoe nentugbl u nonunentuapl? CtpoeHne 6enkoB. KoBaneHTHbIE CBA3M B Moniekyrne berka.
DyHKLMOHanNbHbIe rpynnbl B 6enkax. MNonHoLueHHbIEe 1 HENOMHOLUEHHbIEe Bernku.

7. Kakne HekoBaneHTHbIEe CBS3U MMEKTCA B Morekyne 6enka? Xapakrepuctmka n cxema obpasoBa-
HUSA 3TUX CBA3EN.

8. O6bACHNTE NEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO U YETBEPTUYHYIO CTPYKTYPbl 6EMKOBON MOMeKy-
nbl? Kakne cBA3WM noggepXXmBatoT KaXayk U3 9TUX CTPYKTYp? HatuBHasa koHdopmaums 6enkos.

Pazpen 2. ®epmMeHTbI
KpaTkoe copepxxaHue

®PepmeHTbI (3H3MMBI) - OMONOrnyeckMe kaTannaaTopbl, YCKOPSAOLWMNE XMMUYECKME PeaKLMn B XNUBbIX
opraHuamax. o onpegeneHno akagemmka

W.IM. MaBnoBa, «pepMeHTbl eCTb... NEPBbLIN aKT XN3HEAEeATENbHOCTU... OHW... BO3ByanTenn Bcex xu-
MUYECKNX NMPEBPALLEHWI... OCHOBHOW MYHKT, LEHTP TSHXKECTU (PU3NONOTOXUMUNYECKOTO 3HAHNSI».

depmeHTbl naeansHo npucnocobneHbl Ansg paboTbl B XXMBOW KNeTKe, OAHAKO NOCne BblAeneHus n3
opraHu3ma OHV He TEePSAT CBOM KaTanMTuyeckne cBonmcTea. Ha aTomM OCHOBaHO NpakTUYecKkoe NpumeHeHue
EepMEHTOB B MOJSIOYHOW MPOMBILUNIEHHOCTWN, BUHOAENWUN, NMPOU3BOACTBE COKOB, XreboneyeHun u Opyrux
OTpacnsix NULLIEBOW, JTETKON U XMMUYECKON NPOMBILLITEHHOCTMU.

Mo psay npusHakoB pepMeHTbl Pe3Ko OTNMYaTCA OT HeopraHudeckux katanusatopos. [Mpu onTu-
ManbHbIX YCIIOBUSIX GONbLUMHCTBO (hepMeHTaTUBHbLIX peakuuii npotekaioT B 10%-11'" pa3 6bicTpee, Yem Te
Xe peakuun B oTcyTcTBMM (hepmeHTa. Kpyr peakuun, katanmanpyembix pepMeHTamm, Ype3BblHaHO LLIMPOK
(rvoponus, nepeHoc pas3nuuHbIX rpynn, AernapupoBaHue, anbAofibHasi KOHCeHcauust U ap.). AKTMBHOCTb
dEepPMEHTOB B KIeTKe CTPOro perynupyeTcsa u, HakoHew, BUocMHTe3 caMux (PEPMEHTOB TakKe KaTanuaupy-
eTcq pepmeHTamu.

B TexHonornm Hanbornee LMPOKO MPUMEHSIIOTCA npenapaTtbl CBOOOAHbIX (DEPMEHTOB M CPOK UX UC-
Nnonb30BaHWNsl COCTaBNSAET BCEro OAUH NPOU3BOACTBEHHbIN LMKN. B nocnegHue 15-20 net Hay4yMnmcb MMMO-
OvnusmpoBaTe PEPMEHTBI K MOBEPXHOCTU PasfIUYHbIX TBEPAbIX HOCUTENEN, YTO MO3BOSIUIIO HE TOMbKO CO-
XPaHUTb UX KaTanuUTU4EeCKMe CBONCTBA, HO U B COTHU, ThICAYN U SaXE MWUSIMOHbI pa3 MOBbICUTb CTabumb-
HOCTb. Takve pepMeHTbl NoNyYnnu Ha3BaHue MMMOOMITN30BaHHbIE.

MMmoOunm3oBaHHble hepMeHTHbIE NpenapaTbl 0b6nagaT psiAoOM CYLLEeCTBEHHbLIX NPEMMYLLECTB Mo
CPaBHEHUIO C NPUPOAHLIMU NPELLIECTBEHHUKAMMU: BO-NEPBbIX, UX MOXHO NErko OTAENUTb OT peakLMOHHON
cpenpbl M NCNoMnb30BaTb NMOBTOPHO; BO-BTOPLIX, NPOLIECC MOXHO BECTU HEMPEPLIBHO (B MPOTOYHLIX KONIOHKAX)
W, U3MEHSI CKOPOCTb NOTOKA, PErynMpoBaTh CKOPOCTb KaTanuaMpyemMon peakumm 1 Bbixod npogykra. Mimmo-
OuMnu3oBaHHblE (DEPMEHTbI YCMELLHO UCMONb3YKT ANA NOMYyYeHUs rMI0KO3bl U3 Kpaxmana, NofyvyeHust rioKo-
30(ppyKTO3HOrO CNvpTa U B psige ApYrux KpYNHOTOHHaXHbLIX NPoM3BOACTB. B Poccumn nepBoe KpynHOTOHHaMX-
HOe MPOM3BOACTBO BCTYNUIO B CTpon Ha CapaHckoM 3aBoge MegnpenapatoB B 1976 r. (nonyyeHue 6-
aMUHOMEHNLMANMHOBON KUCMOTbI, HEOBXOANMOW AN CUHTE3a HEKOTOPbIX aHTMONOTUKOB).

Bce depmeHThI - BewecTBa 6enkosBon npupogbl. B HacTosiwee Bpems Bonpoc o 6enkoson npupoge
EepMEHTOB peLLeH HacTONbKO OMpedenieHHo, YTO NoA CMOBOM «(epMeHT» aBTOMaTUYeCcKM nogpasymeBa-
eTcsa 6enok. ictoyHukom anst nonyvyeHus OepmMeHTOB CryXaT pacTUTENbHbIE U XUBOTHbIE TKaHW, a Takke
MUWKpPOOpraHuamel. BolaeneHne oepmMeHToB M3 3TUX OOBLEKTOB OCYLLECTBIAETCS TEMU XXE METOoAaMMU, YTO U
nobbix 6enkos, Npyn 3TomM ocoboe BHMMaHWe obpallaloT Ha npefoTBpaLleHne aeHaTypaunn.

Hannune n konnyectBo (TOYHee, aKTUBHOCTL) (bepMeHTa B Bronormyeckom obbekTe onpeaensior
no NpousBoAMMOMY UM AENCTBUIO Ha cybceTpaT (BelecTBo), npudeMm nnbo mnamepsieTcsa ybbinb cyberpaTa,
nnbo NpMpOCT NPOAYKTOB peakumn. AKTUBHOCTb (DEPMEHTOB BbIpaxaroT B MexayHapoaHbix eanHuuax (ME).
3a aKTMBHOCTb (PepMeHTa NPUHUMAIOT TO €ro KONM4YecTBO, KOTOpPOe KaTanuaupyeT npespalleHue OJHOro
MUKpoMons cybcTpata B 1 MMH Npu onTUManbHbIX ycrnoBusix. Ecnu gons onpegeneHus aktmBHocTw dhep-
MEHTa MCMNonb3yT cybCcTpaT ¢ HEM3BECTHOM MOLLHOM Maccomn (HanpvuMmep, Kpaxman Anis onpegeneHus ak-
TMBHOCTW aMunasbl), TO TOr4a B BbIPXXEHUN aKTUBHOCTUM PepMEHTa MOJbHblE €AVMHULbI 3aMEHSAT Macco-
BbIMU (OObIYHO MI NPEBPALLEHHOrO BELLIECTBA).

17



Mo xumnyeckoMy cocTaBy (CTPOEHUIO) PEPMEHTbI AeNSATCa Ha ABe Oonblume rpynnbl: OAHOKOMMO-
HEHTHbIEe (PEPMEHTBI-NMPOTENHbI) U ABYXKOMMOHEHTHbIE (pepmeHTbl-npoTtenapl). K nepBbiM oTHOCAT dhep-
MEHTbI, COCTosALMe TONbKo M3 Benka, obnagarwero kKaTanuTUYeCKUMn CBOMCTBaMU, a KO BTOpbIM - doep-
MEHTbI, cocTosime n3 Gernka (anoepMeHTbl) U CBA3AHHOW C HUM HeGEernkoBOW 4acTu, Ha3biBAaeMON elle
aKTMBHOM rpynnon (kodakTtop). HenocpeacTBEHHBIM UCMNONMHUTENEM KaTanuTuyeckon yHKumMn B doepmMeH-
Tax-npotenaax sBNSETCS akTuBHas rpynna; 6enkoesas 4acte onpegensiet cneundgunyHocTb npolecca, T. €.
OHa onpefensieT peakuuio, B KOTOPOW NpUMET yyacTue NpucoefuHEeHHast K Hel akTuBHas rpynna. Hawm-
OOnMbLUYI0 KAaTaNUTUYECKYID aKTUBHOCTb (PepMeHTLI-NpoTenabl NPOABASIOT Toraa, korga 6enkosasa n Heben-
KoBasi YacTn ob6beAMHeHbI B eanHoe Lenoe.

Yy OLHOKOMMOHEHTHbIX (PEPMEHTOB POSfib AKTUBHbIX FPYMn BbINOMHSAOT ONpefeneHHble XUMUYeckue
rpynnupoBkn 6enkoson Monekynol (OH-rpynnbl cepyHa u Tepo3uHa, MMUAA30MNbHOE KOMbLO TMCTUAUHA,
COOH-rpynnbl acnaparMHoBOW 1 rMyTamMMHOBOM KMCIoT, SH-rpynna unctenHa u ap.).

M3yyeHne ponu akTMBHBIX FPYNn B KaTanuTu4eckon OyHKUMM DEPMEHTOB NPMBENO K NpeacTaBre-
HMIO 00 «aKTUBHOM LIEHTpe» bepmeHTa. AKTUBHBINA LIEHTP - 3TO Y4acTOK MONeEKyrbl (PepMeHTa, Ha KOTOPOM
ocyllecTBnsieTcs npespalleHme cybctpata. PopmMmpoBaHue aToro ydactka NpoucxXoauT B nepuog npuobpe-
TEHUS1 MOSeKyron bepMeHTa NpuUCyLLE el TPETUYHOW (MM YeTBEPTUYHOW) CTPYKTYpbI. [puHUMN opraHum-
3auUmMn aKTMBHOIO LEeHTpa (bepmMeHTa OCHOBaH Ha TOM, YTO B MOBEPXHOCTHOM Crioe 6ernkoBOW MOMeKyribl
cospaetcs cneuncmyeckaa cTpykTypa (Wenb, NonocTb W T.n.), KOHUrypauus KOTOPOW COOTBETCTBYET
CTPOEHUIO MOMEKyrbl CyGCcTpaTa, U OH BXOAUT TyAa HACTOMbKO MMAOTHO (NOAOBHO KN4y B 3aMOK), YTO B HEW
He ocTaeTcsl MecTa bornee yem AN OAHOW MOMEKynbl BoAbl. Ha BHYTpEeHHENn NOBEPXHOCTU aKTUBHOIO LiEeH-
Tpa dhepmeHTa onpegeneHHbIM obpa3om pacnonoxeHol cneuudguyeckme rpynnupoBky aToMoB, BXOASALLME B
cocTaB 6enkoBoOV MONeEKynbl, a B hepMeHTax-npotenaax - n Hebenkosble rpynnbl.

BonbWWHCTBO (DEPMEHTOB MMEIOT OTHOCUTENBHYIO MOMEKYNsApHyl Maccy cBbilwe 50 Tbic. M no-
CTPOEHbI N3 HECKONBbKUX MpOTOMepoB (cydbeamHul). Hanpumep, depmeHT ypeasa, nmetowas M=480 Tbic.,
COCTaBfieHa M3 BOCbMMW MPOTOMEPOB C OTHOCUTENBHOW MOJSEKYNSAPHON Maccon Kaxgoro no 50 Teic.; naktaT-
germgporeHasa (M=140 Tbic.) MeeT YeTbipe npotoMmepa (M=35 TbiC. kaxgoro) n T. . PepmMeHTbl, CoCcToS-
LLME U3 HECKOIMBbKNX MPOTOMEPOB, NOMNY4YMM Ha3BaHue (hepPMEHTOB-MYIbTMMEPOB.

Monekynbl hepMeHTOB-MyNbTMMEPOB COCTaBIIEHbI, KaK MPaBuIo, U3 NPOTOMEPOB ABYX TUMNOB, 060-
3Havaembix 6ykBamum A u B n otnuyarowmxcs gpyr ot gpyra no HeKOTopbIM AeTansM NepBUYHON U BTOPUY-
HOW CTPYKTYp. B 3aBMCMMOCTU OT COOTHOLWEHMSA NpoToMepoB Tuna A u B B MynbTumepe nocrnegHui moxet
CyLLIeCTBOBaTb B BMAE HECKONbKUX M30MEPOB, Ha3blBaeMbix nsoepmeHtamn. Hanpumep, Mmonekyna nakro-
AernaporeHasbl, cocTosias M3 YyeTblpex NpoTomepoB, umeet natb nsodgepmeHtos (AAAA, AAAB, AABB,
ABBB, BBBB) n npu anektodopese pasgensderca Ha naTh hpakuun, oTnvyarLwmxca gpyr ot gpyra rno cre-
NMeHn KaTanuTUYECKON aKTUBHOCTU, COOEPXKAHUIO TMCTUAUHA U TPEOHUHA, U3NKO-XMMUYECKMM CBOWCTBAM,
rfiokanusaLuun B opraHax v TKaHsx opraHvM3ma ogHoro Buga u 7. A. CrniegoBaTenbHO, N30hepPMEHTHI - pasHble
dOpMbI OQHOTO M TOro Xe hepmMeHTa, NPUCYTCTBYOLIME B OpraHM3max ogHoro buornormyeckoro suga (Ha-
NpyYMep, B CEMEHaX pasfinyHbIX COPTOB MLIEeHMLbl 0OHapyXeHo 7-10, B KOPHAX KyKypy3bl - 4-5, B pasnmyHbIx
opraHax ropoxa- 9-12 nsogepmeHToB ManataernaporeHassbl).

Hapsigy ¢ usogepmeHTamm B Knetkax opraHmama MMerTCsH MyNbTUMONEKYNsApHble (HagMONeKynsip-
Hble) (PepMEHTHbIE KOMMIIEKCHI, NpeacTaBnstowme cobo He CovYeTaHue OOHOTUMHBLIX B KaTanUTUYECKOM
OTHOLLEHMN NPOTOMEPOB, a pasHble PepMeHThbl, KaTanuaupytoLlme nocnegosaTernbHble CTyNeHN npespalle-
HUA Kakoro-nnbo cybcTtparta. TUNUYHbIM NPUMEPOM MYNbTU (PEPMEHTHOrO KOMMIEKCa SABNSieTCa nupyBaTtae-
rmgporeHasHas cuctema, katanusnpyroLlas OKMCreHne NMPOBUHOrpaaHOM KMCNoThl 0 aueTun-KoA.

M3yyan mexaHn3m OerCTBUA (PepMEHTOB, YACHUTE, YTO OHW, KaK W KaTanu3aTopbl HeopraHuyecKom
NPUPOAbl, HE BbI3bIBAKOT KAaKMX-NIMOO HOBBLIX XMMMWUYECKMX peakuui, a YCKOPSIOT CYLLEeCTBYHLLME MOCPEACT-
BOM CHWXEHUS SHEPIMUN aKTMBaLMK, HEOBXOAMMONM AN NPOXOXAEHUA XMMUYECKMX peakumi. Begylias pornb
B MexaHu3aMe EPMEHTATMBHOIO Kartanusa npuHaanexuT obpasoBaHU0 MNPOMEXYTOYHOIO (EepMEHT-
cybcTpaTHOro KOMMIeKkca, KOTOpbI B KOHLE peakuun pacnagaeTcsl C ocBOOOXAeHNEM bepMeHTa 1M NpoayK-
TOB peakumun. B xoge doepmeHTaTUBHOrO Katanuaa BblAensoT cnegyowmne cTaguu:

1) obpasoBaHne hepMeHT-cybCTpaTHOro KOMMNIEKCa;

2) wu3MeHeHue cybcTpaTta Ha hepMeHTe (Nnonspusaums, gecopmaunsi CBA3€EN, CMELLEHNE SNEKTPO-
HOB), AenatoLlee ero 4OCTYNHbIM AFS COOTBETCTBYHOLLEN XMMUYECKOWN peaKumu;

3) obpasoBaHne Ha NOBEPXHOCTU (bepMeHTa NPOAYKTOB peakuuu;

4) oTAaeneHue KOHEYHbIX NMPOAYKTOB peakunm OT dhepMeHTa.

Ecnun o603Hauntb doepmeHT OykBOM E, cybecTpaT — S, akTMBHbBIV CcybcTpar — S u NPOAYKT peakunn —
P, To ykasaHHyto nocrnegoBaTenbHOCTb MOXHO BbIpa3nTb B BUAE CMEAYOLEN CXEMbI:

1 2 3 4
E+S—ES—ES oEPoE+P

BaxHO 3anomMHuUTb, 4TO (hepmeHTbl obnagatoT BCceMu cBoWcTBamu BenkoB. Hapsigy ¢ aTuMm OHM
UMEKT CBOWM cneunduyeckne CBOWCTBA: CNeUUdUYHOCTb, 3aBUCMMOCTb OT pH, TemnepaTypbl,
KOHLIEHTpaLuun hepMeHTa 1 KOHLIeHTpaLmm cybcTpaTa, akTuBaTtopoB Y MHIMOUTOPOB U T.N.

CneundunyHoCTb — 3TO MPUCNOCOONEHHOCTL depmeHTa Kk cybeTtpaty. CyTb ee CcOoCTouMT B
crnegywwem: BO-NepBbIX, CybcTpaT [OMKEH WMEeTb OAHY WIIUM HECKONbKO (PYHKLMOHaMbHbBIX rpymnm,
CMOCOBHBIX CBA3bIBATLCA C (hepMEHTOM 1 Haanexawmm obpa3oM opueHTUpoBaTb CybCTpaT OTHOCUTENBHO
KaTanuMTMyeckoro ueHTpa cdepmeHTa. bnarogaps cneumduyHOCTU, OEWCTBUE KaKOoro dpepmMeHTa CTporo
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OrpaHN4YeHO OOHMM BELLECTBOM WK Fpynmnovi 6n3kux o CTPOEHWIO BELLECTB. V3yunte 3T pasHOBUOHOCTM
cneumduyHocTn. [lNogpobHO pas3depuTe 3aBUMCUMOCTb AEWCTBMA epMeHTOB oT pH, Temnepartypbl,
aKTMBaTOPOB U NHIIMBUTOPOB.

CkopocTb hepMeHTATMBHOWM peakLMn 3aBUCUT OT KOHLIEHTpauuun depmeHTa n cybcTtpaTta B cpeae.
Korga B cpefe cybctpata 4OCTAaTO4MHO, CKOPOCTh (DEPMEHTATMBHOM peakuumn Bo3pacTtaeT NponopLmMoHansHO
yBenuMyeHnto konuyectaa epmeHTa. Npu HU3KOM KOHUEHTpaumm cybcTpaTta CKOpPOCTb peakunn Bo3pactaeT
NPOMOpPLMOHANbHO YBEMMYEHNIO €€ KOHLEHTpauun, HO OO TeX MOop Moka He Mpou3onaeT HachblleHue
cybectpaTtom. [Npu n3bbITke cybcTpata GakToOpoM, NIMMUTMPYIOLLUM CKOPOCTb (DEePMEHTATUBHON peakuum,
CTaHOBUTCS BHOBb KOHLIEHTpaLMsa dhepMeHTa B cpese.

M3yyeHune BnMsHUSA KOHLIEHTpauumn cybcTpaTta Ha CKOPOCTb (hepMeHTaTMBHbIX peakuui NpuBeno K
YCTaQHOBMEHUIO TaK Ha3blBaeMoW KOHCTaHTbl Mwuxaanuca (K). Ecnu ckopocTb peakumm npu BbICOKUX
KOHLUEHTpauusix cybcTpara AocTuraeT HEKOTOPO MakcumarnbHOW BENMYMHbI V, TO KOHUEHTpauus cybcTpata
S, npu KoTtopor V = Vyax/ 2, HasbiBaeTcst KoOHCTaHTon Muxaanuca. Takum ob6pasom, koHcTaHTa Muxaanuca
paBHa KOHUEeHTpauun cybceTpaTta (Monb/f), Npy KOTOPOW CKOPOCTb (DEPMEHTATMBHON peakuun cocTaBnseT
MOMOBMHY MakCMMarnbHOW. J3TOT BaXHbI MoKasaTeNnb B XapakTepucTuke EepMEHTOB CRAYXWT Anis
NpUOMMKEHHON OLIEHKM cTeneHn cpoactea depmMeHTa u cybectparta. Huskme 3HadveHuss K, o3HavaloT, 4To
depMeHTaTMBHbIN KaTanua NpoucxoauT UHTEHCUBHO.

Mpn n3ydyeHun HoMeHkNaTypbl U Knaccudumkaumm epmeHToB obpaTuTe BHMMaHue Ha gBa Tuna
Ha3BaHUM 3TUX COEAMHEHUI: TPUBMATIbHBIE U cucTeMaTtmdeckmne. NpuymMHOn aTOMy NOCAYXUIO ANUTENbHOE
OTCYTCTBME YeTKMX TpeboBaHui B Ha3BaHUM 1 Knaccudukaunm epMmeHToB.

ViccnepoBaTenu, oTKpbiBasi HOBble (bepMeHTbI, MpUcBanBanu UM Ha3BaHWs MO CBOEMY YCMOTPEHMUIO,
Takue, Kak nanaviH, NencuH, TPUMNCUH, XMMO3MWH, KaTanasa, LUMTOXpOMbl U T.n. MHorne gepmMeHTbl Ha3BaHbl
nytem gobaeneHus cycddukca «asa» K NaTUHCKOMY WM XMMMWUYECKOMY Ha3BaHWIO TUNa KaTanu3npyemoMn
peakumu. HasBaHus, gaHHble epMeHTaM Mo nepeynucrnieHHbIM npu3Hakam, MPOYHO BOLUNW B MNPaKTUKY,
ctanu obweynotTpebnaemsiMu, U Ux 0003HaYanu kak TpuBuaneHbele (paboyme).

HoBas (cuctemaTunyeckas) knaccudpmkaums m HomeHknatypa depMeHToB 6Obina paspaboTaHa
Komuccuen no depmeHtam MexagyHapogHoro Guoxmmmudeckoro koHrpecca B 1961 r. B Mockee. o aTon
knaccudukaumm epMeHTbl OT TUMNa KaTanuM3upyemMon peakuuu pasgenunu Ha LWecTb rMnaBHbIX KacCcos,
Kaablh 13 KOTOpbIX, B CBOK O4Yepedb, nogpasgenunu Ha nogknaccbl UM nognogknaccel, bonee TOYHO
XapakTepusyoLine peakuuio.

CormacHo HOBOM Knaccudumkaumn Kaxabli epMeHT uMeeT CUCTeMaTU4eckoe HasBaHue,
TpuBManbHoe Ha3BaHue 1 wndp. Cuctematmyeckme HasBaHUs HEPMEHTOB MCMOMb3YHOT B HAYYHbIX CTaTbsX,
ob3opax, ykasartensix, pedeparax; TpuBMasnbHble — B MOBCEOHEBHOW npakTuke. [lepen wwudpom
nocrasneHbl 6ykebl KO®. LWudp kaxgoro cdepmMeHTa COAEpXUT YeTbipe 4Yucra, pasferneHHbIX Tovkamu, U
COCTaBnsieTcs No criefyowemMy npuHLmny.

lMepBoe 4Mcno ykasblBaeT, K KAKOMY U3 LLECTU KNacCcoB CnvUcKka hepMEHTOB NPUHAANEXUT OaHHbIN
depmeHT: 1) K okcupgopeayktasam, 2) TpaHcdepasam, 3) rmgponasam, 4) nuasam, 5) usomepasam un 6)
nirasam (cMHTeTasam).

BTtopoe uucno obosHavaeT nogknacc. Y OKCuOopeAykTa3 OHO YKasbiBaeT Mpupoay rpynnbl B
MOneKyne AoHOpa, NOABEPratoLLyOCS OKUCNEHUIO; ¥ Ninas - TUN CBA3W, NoABeprawLencs paspbiBy (Mexay
OKUCIIAEMOM FPYNMOW 1 OCTAaTKOM MOJIEKYIbI); Y U30Mepas - TUMN KaTanM3mpyemMon peakuumn nsomepmsaumm; y
nviras - TMn BHOBb 06pa3yemMon CBA3MW.

TpeTbe umMcno obo3HavaeT nognoaknacc. Y okcuaopenykras OHO ykasbiBaeT AN KaXOom rpynnbl
AOHOPOB TUM YYacTBYIOLLEro B peakumn akuenTopa; y TpaHcdepas - TUn TpaHcnopTupyemonm rpynnsl. Y rua-
porias 3TO YMCMO YTOYHSAET TUM rMAPOSIM3MPYyEeMON CBA3N, a Y Nias - TUM oTLennsaeMon rpynnel. Y nsomepas
OHO YTOYHSIET XapaKTep npesBpalleHns cybcTpara, a y nuras - npupoay ob6pasyoLerocs coeguHeHus.

YeTBepToe 4ncno obo3HavaeT NnopsakoBbii Homep doepMeHTa B AaHHOM nognogknacce. Hanpumep,
nupyBaTtaekapbokcunasa - hepMeHT, KaTanumanpyoLwunii pacLllenneHne NMpoBUHorpagHon kncnotbl Ha CO,
W YKCYCHbIN anbaerna, no aton cucteme nmeet wngp KO 4.1.1.1. aTo o3HayaeT, YTO OHa OTHOCUTCS K YeT-
BEPTOMY Knaccy (nvasbl) nepBoMy nogknaccy (yrnepoa-yrnepog nmasbl), nepBoMy nognogknaccy (kapbok-
cunmnasel) 1 B Crnucke 9Toro nognoaknacca 3Hauutcsa nog Net.

O3HakoMbTECh CO BCEMM KIlaccamu, BaXXHENLUMMK NoAKNaccaMum U OTAENbHbIMU hepMeHTamMum.

Bonpocbl Ang camoKOHTpors

1. Yto Takoe depmeHTbI? KakoBa ux pornb B XMBOM OpraHm3Me 1 NpoMbILWAEHHOCTU? VM-
MOOUNN30BaHHbIE HEPMEHTBI.

2. MeToapl BbiAENEHNS 1 OYUCTKN (bepMeHTOB. EANHMLIBI aKTUBHOCTU (hEPMEHTOB.

3. KakoBbl xuMnyeckasa npupoga u ctpoeHne pepmeHToB? KodepMeHTbl U npocTeTu4eckme
rpynmnbl, UX CTPOEHUE.

4. Yto Takoe akTUBHbIN UeHTp depmMeHToB? KakoB MpPMHLMN ero opraHu3auun y ogHo- U
OBYXKOMMOHEHTHbIX (hepMEHTOB?

5. B yem 3akntovaetca crneumdunyHocTb hepMeHTOB? HasoBute BuAbl CNELMEPUYHOCTU U
npuseauTe Npumepsl.

6. Kak 3aBucut aktmBHOCTb cbepmeHTOB OT pH 1 Temnepatypbl? HasoBute onTumanbHbie
3Ha4veHusa pH 1 TemnepaTypbl ANA OTAENbHBLIX PEPMEHTOB.
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7. Kak 3aBMCUT CKOPOCTb hepMeHTaTUBHOM peakLmn OT KonndecTsa cybctpata u dep-
mMeHTa? KoHcTaHTa Muxaanuca.

8. KakoB mexaHun3m gencteusi oepmeHToB? OOpaTMMOCTb OENCTBUS.

9. YTo Takoe akTmBaTOpbl U MHIMOUTOPBLI hepMEHTOB? KakoB MexaHU3M Ux erncTBusa?

10. HomeHknaTypa u knaccudpukaumna depmeHToB. HasoBuTe Knaccbl (bepMeHTOB U TUMbI
KaTanuanpyembiXx UMU peakunii.

11. K kakomy Knaccy OTHOCATCH U Kak Ha3bIBaAKOTCA (PEPMEHTbI, KaTanuaupyoLwine rugponus
6enkos., XnpoB, yrnesoaoB?

12. HasoBuTe pasnuuua mexay nuasamu, nurasamu, nsomepasamu, TpaHcepasamu.

13. MNpuBeanTte npumepbl OAHOKOMMNOHEHTHbIX U ABYX-KOMMNOHEHTHbLIX (DEPMEHTOB.

Paznen 3. Buonorunyeckoe okucneHune. O6MeH BeLLECTB U IHEepPrum
KpaTkoe copepxxaHue

CyuiectBoBaHMe MOOro XMBOro opraHM3mMa CBA3aHO C 0OMEHOM BellecTB U 3Heprun. O6mMeH Be-
LecTB MM MeTabonmamMm - COBOKYMHOCTb BCEX XMMWYECKMX peakuun B opraHuame, obecneuvvBaiolmnx ero
XnsHegeaTtenoHocTb. OnpeaeneHHas NocneoBaTenbHOCTb XMMUYECKUX NpEeBpalleHuin BelecTsa B opra-
HU3Me HasblBaeTca meTabonuyeckum nytem, a obpasyowmecs NpoaykTel - Metabonutamm. OOMeH BellecTs
BKMoyaeT B cebsa ABa B3aMMOCBSA3aHHbIX MpoLecca: katabonusam - pacliensieHne opraHMyeckux BeLLecTB
ONSA NonyYeHns aHeprum, aHabonnsm - CUHTE3 OpPraHNYecKuX BELLECTB, HEODXOAUMbIX ANiS 3anaca aHeprum
N HOpMarbHOro (PYHKLUMOHUPOBaHUSA opraHm3aMma. B 300poBOM opraHm3me CywlecTByeT AUHAMUYECKOoe paB-
HoBecue mexay oboumm npoueccamu. ATO paBHOBECHME OOCTUraeTcs nocpeactsoM cuctembl ATO - ALO,
co3atoLLen MPOMEXYTOYHbIE MAaKPO3Prmyeckne coeguHeHmnsl, Heobxoaumele 118 XN3HU OpraHn3mMa.

XvMu4yeckas aHeprusa B opraHmame obpasyeTcs B pe3dynbTaTe TKaHEBOro UIN KIETOYHOIO AbIXaHws,
KOTOPOE SIBNSIETCA OCHOBHOW YacTbl OMONOrMYEcKOro OKUCNEHMS U NpeacTaBnsieT cobOON COBOKYMHOCTb
OKVCNNTENbHO-BOCCTAHOBUTENbBHBIX peakuui, CBA3aHHbIX C MOTpPebneHnem Kucrnopoaa, BblAENeHNEM yrie-
KWUCIOro rasa u Bofbl U 0CBOOOXAEHNEM 3Heprun. [pyn TKaHEBOM AbIXaHWM OOHO U3 BELLECTB OKUCMSIETCS,
apyroe BocctaHaenmeaeTcd. OKMCNAeMbIM BELLECTBOM UMK cybCcTpaToM cUMTaeTCsl TO BELLECTBO, KOTOpoe
NPUCOEOUHAET KUCNOPOA, a B KrNeTke - TepsieT NPOTOHbI U 3nekTpoHbl. CybGcTpaTtamMm KNEeTOYHOro AblXaHWUs
cnyxaT NpPoAyKTbl pacLlenfieHns OCHOBHbIX NUTaTENbHbIX BellecT (6enkoB, yrneBo4oB, NMNUAO0B) N KUCIO-
poa.

Buonornyeckue cybctpatbl OKMCAAOTCA OBYMS NYTSAMMW: aHaSpOOHbIM mnn aspobHbIM. pu aTom
cBobOAHAs SHEpPrus OKUCNUTENBHO-BOCCTAHOBUTENbHBIX peakLmin akkymynmpyetcsa B Buge AT®. [poToHbI 1
3MEKTPOHbI B XOA4€ 3TUX peakuni NepeHoCcaTcs cneumanbHbIMU (depMeHTamMn Ha OTAENbHbIE 3BEHbS AblXa-
TENbHOW Lenwu, rae akkymynupyeTcs sHeprus. Mayuute cuctemy OKUCIUTENbHO-BOCCTAaHOBUTENbBHbIX dep-
MEHTOB AblxaTenbHOW Lenu: gernaporeHasbl, onaBonpoTenabl, yOUXMHOH, LMTOXPOMHAs CUCTEMA - OCHOB-
Hble 3Tanbl AblXaTeNbHOW LENK, rae NpoucxoauT M3MeHeHne pefokc-noTeHumnana, Yto npuBoauT k obpaso-
BaHuio ATO.

BHumaTenbHO pa3beputecb C NOHATUEM OKUCIUTENBHOrO hOCHOpPUNMPOBaAHUA N €ro OTNINYMEM OT
cybecTpaTHOro hocopunupoBaHmsl, He COMPSPKEHHOMO C TKAHEBLIM AbIXaHNEM.

Bonpockl Ans camoKoHTpors

1. Yto Takoe meTabonuam, katabonuam, aHabonmam?

2. Y10 noHMmaloT noa TKaHeBbIM AblXaHUeM?

3. Bruonornyeckoe okMcneHne, NyTU ero OCyLLECTBIEHUSI.

4. HasoBuTte hepMeHTbI AbIXaTenNbHOM Lenu.

5. Yto Takoe okucnutensHoe n cybcTpaTHoe hocdopunmpoBaHune?

Paspnen 4. Metabonuam yrnesogoB, NMNuAoB U 6enkoB
KpaTkoe cogepxaHue
Yrnesoabl U nx o6MeH

Yrnesogamu HasbiBatoT Nonvokcuanbgernabl U NONMOKCUKETOHbI ¢ 0bwern dopmynor CnH2nOn, a
Takke NpPounsBoaHble aTuX coeauHeHnn. OHn coctaBnsaloT Ao 90% Ccyxor Macchl pacTUTENbHbIX OpPraHM3MOB.
B pacTteHusax yrneBoAbl CnyXaT OCHOBHbIM MUTATENbHbIM W FMaBHbIM OMOPHbLIM MaTtepuanoMm. Hapsagy c
3TUM OHM ABNSAIOTCSA UCTOYHMKOM BONbLLOro Yncna coeamHeHun, Heobxoanmblix ana GUocMHTe3a opraHmye-
CKMX KMCNOT, 6enkoB, NMNNAOB, HYKIEUHOBbLIX KUCAOT U T. M.

M3yyeHune Tembl HaunHamTe ¢ knaccudukaumm yrnesogos. Obpatute BHUMaHUE Ha coaepXKaHue Tex
UIN MHbIX YIIIEBOAOB B pacTUTENbHbLIX Buonornyeckux obbektax n NULLEBOM pacTUTENbHOM Cbipbe. Pasou-
pas matepuvan no CTPOEHMIO U CBOMNCTBAM MOHOCaxXapuaoB, XOPOLUO 03HAaKOMbTECb C MX BOCCTaHaBIMBAlO-
LWMMK cBoncTBamMK, hOpMyraMmmn auuKnmMyeckux M LUKINYEeCcKkMX opM MOHOCaxapuaoB, NMOHATUSIMU: acUM-
METPUYECKMIA aTOM yrnepoaa, pauemMarbl, 3NMMepbl, TayTOMEpPUsi, aHOMepusi, MyTapoTauusl; obpaTute BHU-
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MaHWe Ha NPOV3BOAHbIE MOHOCAXapWAOB: MMUKO3UAbI, MIOKO3aMUHbI, POCHOPHbBIE 3PUPbI, KNCNOTbI, CAMP-
Thl.

B pasgene «Onurocaxapuapbl» cnegyeT pa3obpaTtbCs B pasnMyuum XMMUYECKMX CBOMCTB BOCCTaHaB-
NBAOLNX N HEBOCCTaAHABIMBAKOLLMX CaxapoB, NMOHATUAX «MHBEPCUA» U «MHBEPCHbIN caxap», MeTogax on-
pefeneHus caxapoB. 3aTeM n3yuymTe CTpoeHue, CBOMNCTBA, pacnpoCcTpaHeHne B Npupoge v 3HadeHue B nu-
LLIEBOM MPOMBILLNIEHHOCTU Kpaxmana, rfuMKoreHa, KneTvyaTku, NeHTO03aHOB, MEKTUHOBLIX BELLEeCTB U ApYrnx
nonunos.

BaxkHoe mMecTo B 9TOM pasfgene 3aHMMaloT hepMeHTaTMBHbIE nNpeBpalleHns yrnesonos. Obpatute
BHMMaHue, YTo B npouecce PoToCuUHTE3a 0bpa3yeTcss PpyKTO30-6-choccaT, KOTOPbIN ABMASAETCS UCXOOHbLIM
BeLLeCTBOM Anga GMocuHTEe3a BCex OCTanbHbIX YrNeBOAOB; OCHOBHbLIM YrNEBOAOM, OKACTISIOLLMMCS B KNeTkax
XMBbIX OPraHM3MoB, SIBNAETCH rMN0KO3a, KOTopasi, B CBOK oyepeab, obpasyeTcsa U3 CUHTE3MPOBaHHbIX yrie-
BofoB. CnegoBaTenbHO, B 3aBMCMMOCTU OT (PM3MOMOrMYECKOrO COCTOSIHUS PacTEHWA UNU OT YCIOBUIA MUX
BblpalmBaHus, obMeH yrneBoA4OB B HUX MOXET HanpaBfsiTbCs B CTOPOHY CMHTE3a Unu pacnaga Tex unm
WHbIX BELLECTB. 3HaHMe 3TUX NPOLLECCOB MMEET BaXHOE 3Ha4YeHne AN MHXeHepa-TexHomnora, Tak Kak MHO-
rme npoLecchbl Npy NPOM3BOACTBE MULLIEBLIX MPOOYKTOB CBA3aHbI CO B3aMONpeBpaLLEHUsIMU YrIeBOAOB.

BsanmonpeBpalleHns caxapoB NponcxoaaT vyepes dpocopHblie admpbl UnNu Yyepes ypuanHgocgat-
npou3BogHble, NpeacTaensaowme cobor ToT UM MHOW caxap, CoeQMHEHHLIN Yyepe3 ABa octatka docdop-
HOW KNCNOTbI C YPUAMHOM. XOpPOLLO O3HAKOMbTECH C B3aUMONPEBPAaLLEHNSMN FeKCO3, 0Opa3oBaHNEM YPOHO-
BblX KUCMOT M MeHTo3. N3yunTte dhepmeHTaTMBHBLIN pacnag u BMOCUHTE3 MakTo3bl, caxapo3sbl U Kpaxmana.
Ob6paTtuTe: BHMMaHWE Ha ABa Tuna pacnaja kpaxmana: rugponutu4eckuin u ochoponnTuieckui.

YAacHuTe, 4YTO pacTuTenbHas a-amunasa kaTanusupyeT rugponms B kpaxmane a(1-4 )-ceasen 6es
onpegeneHHoro nopsigka; npyM ee yyactum obpasyroTcs HU3KOMOMEKYNAPHbIE OEKCTPUHbI, HE3HAUYMTENbHOE
KONMMYeCTBO ManbTo3bl. 3-aMmunasa Takke KkaTanusmpyeT B kpaxmane rugponus a(1-4)-ceasen, HoO B OTnn4me
OT O-aMurasbl OHa NOCNefoBaTENbHO OTLLENNSAET OT HEPeayLUPYOLWMX KOHLLOB MOJIEKYIbl KpaxMara ocTaT-
KM ManbTo3bl. B Monekyne amunonektuHa OevcTBUE ee MpekpallaeTcd B MecTe pas3BeTBneHus. Nog Bo3-
AeNCTBNEM [-amunasbl Kpaxmasn pacllennseTcs 40 ManbTo3bl U BbICOKOMOMEKYNAPHbIX AekcTpuHoB. Oba
3TK (bepmeHTa cogepxaTcs B 3epHe MLEeHWLbI, PXU U Ap., NPUYEM B NMPOPOCLUMX CEMEHaX BbliCOKasi akTUB-
HOCTb O-amMurasbl, B MOKOSALMXCS - B-amunasbl. AT hepMeHThIl pasnuyatoTcs Takke No TeMnepatypHoMy
mMakcumymy u pH cpegpl.

[na ycBoeHus yrmeBOo4OB OpraHM3MOM HEeOoBXoAMMO UX MMOPONUTUYECKOEe pacluensieHve 4o npo-
CTbIX caxapoB - MoHOcaxapugoBs. OHO HauYMHaeTCsa ¢ MOMEHTa nonagaHus NUWKM B POTOBYIO NOMoCTb. M3y-
ynTe NpPoLEeCC NepeBapuBaHMs M BCaCbiBaHWS YINEBOAOB B XKENyAO4YHO-KMLWEYHOM TpakTe. ObpaTute BHU-
MaHue Ha CoAaepXxaHue amunasbl B CINOHE YernoBeka U OpYrux xMBOTHbIX. OCHOBHOE nepeBapuBaHue yrie-
BOLOB OCYLLECTBMAETCHA Npu ydacTum hepMeHTOB MOMKENyOOYHON Xenesbl U KAWeYHoro coka. Pasbepu-
TeCb CO 3HAYEeHWEM Ancaxapuaas B npoueccax NPUCTEHOYHOO NULLEBapPEHNS.

M3yunte npouecc nepexoda MOSEKYN MOHOCaxapuioB U UX 3(pMpoB Yepe3 3NUTENUIA CIN3NUCTON
0600YKM TOHKOM KULLKN B KPOBb BCEMU BO3MOXHBLIMU MYTAMU: C MOMOLLbIO GENKOB-NEPEHOCHUKOB, HaTpue-
BOro Hacoca, obecneynBaloLLMX aKTMBHbIA TPAHCNOPT MOHOCaxapuaoB Yepe3 MembpaHy.

Caxap KpoBv B OCHOBHOM MNpeACTaBIiEH MMIOKO30M, KoTopas HaxoauTcsi B cBOGOAHOM U CBA3AaHHOM
cocTosiHMKU. KOHLEHTpaLmMsa ee B KPOBM JOCTATOYHO MOCTOSIHHA U PErynmpyeTcst paaoM rOpMOHOB MOKeNy-
OOYHON Xernesbl (MHCYNWH, MIKaroH) 1 HagnoYe4YHMKoB (agpeHanuH). Perynauua ocMOTUYeCcKoro 4aBneHus
KpOBM JOCTUraeTcs 3a CYeT CMHTEe3a IMMKOreHa — 3anacHoro nonMcaxapuia XXMBOTHBIX - B KIETKax NeYeHn un
MbIwwLl. CUHTE3 rMUKOreHa - rIuKoreHes, ecriv UCTOYHMKOM AMsi CUHTEe3a SABMAETCA MN0K03a, U rMoKoHeore-
Hes, ecnv apyrue BewecTtsa. MIsyunte xummnam rnvkoreHesa, a Takke BnvsiHue ropmoHoB 1 LIHC Ha npouec-
Cbl CMHTE3a U pacnaga rmnkoreHa B OpraHusve.

Bce xuBble opraHMamMbl 41 CBOEN XU3HEeOeATeNbHOCTU TPeOYOT aHeprun. B kavecTBe BaXHENLWEero
WCTOYHMKA SHEPIMM OHW UCMONb3YIOT YrNeBOAbl; UICTOYHUKOM SHEPIMM MOTYT CIYXWUTb U ApYrMe oKMcnsemble
BelecTBa. OKNcneHne yrneBogoB MOXET MPOUCXOANUTL OBYMS MYTAMU: aHaspo6HO 1 a3apobHo. AHasapobHoe
OKMCINEHMe TNoKO3bl Ha3bIBaKOT elle BpoxeHneM. Mpouecc aHaspobHOro n aapobHOro OKUCIIEHNS B KMeTKax
XMBbIX OPraHM3mMoB COCTOUT B OTHATUM BOAOPOAA M NEPEHOCE Ero OT AOHOPA K akLenTopy.

O6GpaTtnTe BHUMaHWe, 4TO Npy BPOXXEHUN PONb KOHEYHOrO akLenTopa BOAOPOAa BhINOMHAET Kakas-
nnbo opraHu4yeckas mMornekyna, obpasyLascsa B npoLecce camoro 6poXeHunst; Npy gbIXaHUU 3Ty Posb Bbl-
NMOJHAET KUCIOPOA.

CyuwiecTtByeT MHOro nyTen aHaspoOHOro pacllensieHns roKo3bl, HO Hanbornee pacnpoCTPaHEHHbIM
cpean Bcex TUMOB KIETOK SIBMSieTCs ee pacnag depes3 obpasoBaHue dpykTo3o-l,6-andoccara (OOP), Ha-
3bIBAEMbII MIMKONIM3OM, ANXOTOMUYECKUM MyTeM. PaclienneHune rmnwoko3bl No 3ToMy NyTM MOET B ABE CTa-
ann. B nepByto cTagumio rrwokosa gocdopunupyeTtca un npespattaetca 8 ®OP, pacuiennsowmnca satem c
obpasoBaHveM AByx Tpuosodocdatos 3-dhocdornuuepmnHoBoro ansaernga (3-OrA) u guokcuaueToHpoc-
daTta, KoTopbin TayToMepusyetcs B 3-O'A. Bo BTOpylo cTtaguto 3t TpnosodocdaTbl OKUCNATCA 4O NMPOo-
BUHOrpaZHoON KUCnoTbl. B pesynbTaTe rnukonusa npoucxoant obpasoBaHune BocctaHoBneHHoro HA u Ha-
KonneHue aHeprun B Buge ATO.

O6pasoBaBliasca B pesynbTtaTe rnukonusa NBK npu oTcyTCTBUM KMCNopoda BCTynaeT B peakumu,
nocrneaoBaTenbHOCTb KOTOPbIX HOCUT Ha3BaHue «BpoxeHnex». 3T peakuumn paccMaTpuBaloT HbiHE Kak npo-
cTenwyo opMy NofyvyeHnss IHEPrUN N3 NUTaTeNbHbIX BELWECTB OpraHM3MamMu, CoCOOHbIMK CyLLLEeCTBOBaTb
B aHaspOoOHbIX ycrnoBusix. O6paTute BHUMaAHWNE, YTO APOXCKU - a3pOobHbIe OpraHM3Mbl, HO NMPWY OTCYTCTBUM B
cpene Kucrnopoga OHU CNOCOOHbI MONyYaTh SHEPrui0 3a CHET BPOXKEHMS.
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B cooTBeTCTBMU C OCHOBHbIMU NMPOAYKTamu, obpasylomMMIUcs Npu BPOoXeHUN, pasnmyaroT CnupTo-
BO€, MOJIOYHOKMCIIOE, MacnsHOKUCIOoe U apyrne Buabl 6poxeHus. COpaxuBaHne caxapoB MUKPOOPraHu3-
MaMu NMPOUCXOAUT C pasfnMYHON CKopocTbio. Hambonee nerko cOpaxuBatoTcst rMioko3a u pykTosa, men-
fleHHee - MaHHO3a 1 ranakTo3a, caxapo3a. ManbTo3a, nakto3a cOpaxuBarTCcs NuWb NOcne npeaBapuTerb-
HOro rMMApOoNM3a Ha COCTaBMALLME NX MOHOCaxapuapl.

A3pobBHbIe opraHM3Mbl MOMyYaloT IHEPru0 3a cYeT AbixaHuda. Pacnag rmokosbl Yy HUX NPOUCXOoauT
npu y4acTum MONEKYNApHOro KMCnopoaa, BbINOHAOLLEro pofib KOHEYHOro akuenTopa Bogopoaa. Pasnuya-
10T TpY CTagum npouecca ApixaHus. [lepBas HOCUT Ha3BaHMe MMUKONM3a W, criegoBaTensHO, NpeacTaBnseT
cobon nocnenoBaTenbHOCTL peakunin, XxapakTepHbIX Ans aHaspobHoro okucnexus rnwokosbl go MNBK. [Mo-
CnegHsst BO BTOPOW CTaaun AbIXaHWAa Npy ydacTum nupysaTAernaporeHasHom cMcTeMbl NOABEPraeTcs OKnc-
nuteneHoMy AekapboKCUnMpoBaHuIo, OOHUM U3 MPOAYKTOB KOTOporo sinsetcda auetun-KoA, pacwennsie-
MbIn ganee B umkne Kpebca go CO, ¢ obpasosannem HAL-H, ®PAL-H2 n cnHTe30M HEKOTOPOro KONMYecTBa
AT®. Ha tpeTtber ctagum abixanna HAL-H n ®AL-H2 nepenatoT cBOW BOAOPOS Yepe3 CUCTEMY NepeHocHn-
KOB, Ha3blBaeMyI0 AbIXaTeNbHOM Lienbio, CBOOOAHOMY KMcropoay. SHeprus, BoicBoboxaaemMas B pesynbra-
Te 3TOM nepepayun, pacxogyetcs Ha cuHTes AT® n3s AP n HeopraHmyeckoro docparta. lMNMpouecc cuHTesa
AT® 3a cyeT aHeprun, BbICBOOOXAaeMON Npu nepefaye dMeKTPOHOB Y MPOTOHOB MO AbIXaTeNbHOW uenu Ha
CcBOOOHbIN KNCNOPOA, Ha3blBAKOT OKUCIIUTENBHBIM (POCHOPUNMPOBAHMEM.

M3yunTte xumMnam aHasapobHOro n asapobHOro OKUCNEHNS YrNeBoaoB, NOACHMTANTE, CKOMNbKO MOMEKYn
AT® obpasyeTcsa npu BpoxXeHUn 1 ObIXaHUU. YSCHUTE, YTO KNyOHW KapTodens, KOpHU caxapHOW CBEKIbl,
3nakoB 1 6060BbIX, NNOAbI U T. M. - XMUBbIE OPraHN3Mbl U UX XUSHEAEATENbHOCTb NPOSIBISAETCA B ObIXaHUN.
MHTEHCMBHOCTb AblXaHUs 3TUX OPraHM3MOB 3aBUCUT OT pasfnyHbIX PakTOPOB U CYLLECTBEHHO OTpaXaeTcs
Ha XpaHEeHUW PacTUTENbHOrO CbIPbA.

BOI'IpOCbI Ana CaMOKOHTPONA

1. Knaccudmkaums yrneBogoB. Yrnesoabl pacTeEHUA N XKUBOTHBIX OPraHM3MoB.

2. Kakne MoHocaxapuabl-reKco3bl U UX NPOU3BOAHbIE BCTPEYalTCs B opraHnaMax? KakoBbl X CBOW-
cTBa? YT0 Takoe NeHTo3bl?

3. Kakne agncaxapugpl Bl 3HaeTe? KakoBbl Mx cBoncTBa? Pegyuupyowme n He peayuupyromne ca-
xapa.

4. CTpoeHue, cBoncTBa, bronornyeckoe n NMLLEBOE 3HAa4YeHMEe Kpaxmana, rmmkoreHa.

5. Kakve depmeHTbl KatanusmpyoT rmaporid caxapo3sbl, ManbTo3bl, NakTo3bl? WCTOYHUKM 3TMX
depMeHTOB.

6. OCcHOBHbIE NyTV PEPMEHTATMBHOIO pacnaga Kpaxmarna.

7. BuocuHTes rmukoreHa. Ponb neyeHn B 3TOM npouecce.

8. UTo Takoe GpoxeHune n abixaHue?

9. KakoB XMMN3M MOJIOMHOKMCIIOrO BpoXxxeHns?

10. KakoB MexaHU3M OKUCIUTENbHOIO Y HEOKUCIUTENBHOIO AeKapOoKCUNMpoBaHusa NUPoOBUHOrpas-
HOW KMcroTel? Kakne npoaykTbl 0b6pasyloTca B pesynbTate 3TMX BUMOOB AekapOoKCUNMpoBaHUsS NUPOBUHO-
rpagHoOw KUCNOThbI?

11. umkn Kpebca n ero cymmapHbIn pesynbTar.

12. B 4yem 3aknoyaeTcs B3aMMOCBA3b NpoueccoB 6poxeHusa un abixaHma? Kakoo 3HauveHue MNBK B
XUMU3MeE BPOXEHUS 1 AblXaHnA?

13. OHepreTuyeckoe 3Ha4yeHMe aHasapPoOBHOro N a3pobHOro pacnaga rrKo3bl.

Jiunnabl n nx obmeH

Junugpl - aTo pasHoobpasHas rpynna HepacTBOPUMbIX B BOAE OpraHMYeCcKuX BeELLECTB, KOTOpble COo-
AepxaTcs B KreTkax OpraHn3aMoB U MOTyT ObITb 3KCTpParMpoBaHbl U3 HUX HEMOMSIPHBIMU PacTBOPUTENSIMU.
Jiunuagel nogpasgensTcs Ha HeWTpanbHbIe XUpbl (TPUALMITIMLEPONbI) U XMponodobHble BelwlecTBa (Nu-
nouapl). K nunongam OTHOCAT BOCKa, choconunuibl, rMUKoNuUnuabl, CTepouibl, pacTBOPUMbIE B Xupax
MUITMEHTbI, XXMPOPaCTBOPMMbIE BUTAMUHBI.

Mpn mn3yyeHumn storo pasgena ocoboe BHMMaHME 0OOpaTUTe Ha CTpOeHue, OU3NKO-XUMUYECKUe
CBOWCTBA, NPMMEHEHVE B NULLEBOW NPOMBbILLNIEHHOCTN HEWTPanbHbIX XNPoB u docdaTngos. O3HaAKOMbTECH
CO CTpPOEHMEM KapOTMHOB, xnopodunna, BOCKOB M cTepomaoB. O6paTtute BHUMaHue, YTo nunugpl urparT
BaXXKHYIO POJib KakK 3anacHble NMTaTeNbHblE BELLECTBA U KaK CTPYKTYPHbIE KOMMOHEHTbI KITeTOK

OOMeH NMNMAoB - MHOFOCTYNEHYaTbIA NPOLIECC, KOTOPLIN COCTOUT U3 NepeBapvBaHns, BCacbiBaHUS,
NPOMEXYTOYHOrO 1 KOHEYHOro OBMeHa.

BHUMaTENbHO U3y4nTe YCrNoBUSA nepeBapyBaHng NUNUOOB B XeNyaOYHO-KULLIEYHOM TpakTe: Lenoy-
HOW XapakTep cpeabl NULLLEBapPUTENBHOrO TpakTa, HanMyne nunasbl - OCHOBHOrO oepMeHTa NoaKenyaoyHom
Xenesbl U ponb xenyn. O3HAaKOMbTECH C KEeNYHbIMU KUCIIOTaMu, NPUHUMAKLWNMKN HENOCPEeACTBEHHOE Yy4a-
CTue B nepeBapuBaHum Xupos, obnagatowmnmm ceoricteamu MNMAB. N3yunte nx npomsBoaHble coeguHEHNs ¢
aMrHOKUCroTaMu 1 OYHKLUKM B Npoueccax nepesaprBaHus N BcacbiBaHUS NUMUAOB.

[MpoMeXyTOYHbIN OOMEH NUNMOOB 3aKMYaeTCs B TOM, YTO B TOHKOWM KULLKE B KreTKax CIIM3UCTOWN
060M04KM cpasy nocne BcacbiBaHWS NPOAYKTOB rmaponvsa NUnuaoB NPOUCXOAUT PECUHTE3 - CUHTE3 CBOM-
CTBEHHbIX AN\ aHHOro opraHn3ma Xupos.
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PasnnyHble opraHbl U TKaHU OpraHn3ma nosy4arT NUNuabl U NPOAYKTbl MX PaCLLENNEHUss C TOKOM
kpoBu. CyLLeCcTByeT HECKOMNbKO BUAOB TPAHCMOPTMPOBaHMUS NMNUAOB: B BUAE XWIOMUKPOHOB, NMMONPOTEN-
AOB 1 CBOOOOHBIX XXUPHbIX KUCIOT. MI3yunte XMMUYECKnii CoOCTaB 3TUX CUCTEM U BIMSIHNE NX COAEpXKaHWs B
KPOBW Ha opraHusMm. JIunnabel 13 KPOBM UCMOMb3YIOTCH B KIMETKax Kak MCTOYHUK XMMUYECKOW SHEPTUN U CbIPbe
Ansi CUHTE3a MHOTrMX Buonormyeckn BaxkHbIX BellecTB. [pu 3TOM BaxkHasi porb NPUHAAMIEXNUT NEYEHN U XKK-
pOBbIM Aeno.

[nsa 6uocmHTe3a NMNUA0B HEOBXOAMMbBI FMULLEPUH U XXUPHBIE KUCNOTbl. T coeauHeHnst obpasytoT-
CS 13 NPOMEXYTOUHbIX MPOAYKTOB NpoLuecca AblXaHus: rMuuepuH - n3 gmokcuaueToHdocdara, asnsatoLlero-
CS OHMM M3 NPOMEXYTOYHbIX MPOAYKTOB IMNKOMNN3a, a XMPHbIe KUCNOThbl U3 aueTnn-KoA, KOTopbin siBnsieTcs
NPOAYKTOM OKMCAUTenbHOro aekapbokcunuposanus MNBK. BHMmaTtenbHO pa3bepute mexaHusm GuocuHTesa
rnuuepodocdara, XUPHbIX KUCHIOT U HENTpanbHbIX XxupoB. ObpaTnte BHUMaHUE, YTO B BUOCUHTE3E XKUPHbIX
KUCMOT y4yacTByeT ManoHUNKopepmeHT-A U MynbTU(EPMEHTHbIV KOMMIIEKC, Ha3biBaeMbI aueTUnnepeHo-
cawmum 6enkom (AlB).

YsicHuTe, 4TO nNpu BrocrHTese hoconunuaoB K TpeTbeMy yrnepogHoMy atoMy rmuuepodocdaTta
BMecTO KOA-Mpon3BOOHbIX XUPHBIX KUCMOT NPUCOEAMHSETCS kakoe-nnbo asoTocoepkallee CoefuHeHune,
cBsi3aHHOe ¢ OCOPHOM KUCITOTOM.

MmuuepuH npu yyactum AT® n HA okucngaetcs go 3-OrA. MNocnegHui npeBpallaeTcsa B nupyeaT
unu okmcnsetca go CO, n H,O (UTK). XXupHble KncnoTtbl akTMBUPYIOTCS, COEAMHASICh C KOhepMeHTOM-A, a
3aTeM, NOCPeACTBOM TakK Ha3blBAEMOro [3-OKMCMEHMWs, MOCTENEHHO pacluennaTca Ao aueTtun-KoA, yactb
KOTOporo BcTynaet B umkn Kpebca n B koHEYHOM mntore okucrnsietcs no soabl u CO,.

Opyras yactb auetun-KoA, obpasosasLuerocs npu (3-OKUCAEHUN XUPHBIX KUCAOT, MOXET UCMONb30-
BaTbCA A8 CMHTEe3a yrneBoAoB. B aToM cnyvae OH BCTynaeT B MMUOKCUNATHBINA LMK, OOHUM U3 KOHEYHbIX
NPOAYKTOB KOTOPOro SABNSieTCs siHTapHas kucnoTta. lNMocneagHas Boenekaetcst B umkn Kpebea, rge npespa-
LaeTcs B LLI@BENEBO-YKCYCHYIO KUCMOTY. 3aTeM LuaBeneBo-yKCycHas KucnoTa, Beinas n3 umkna Kpebca, ne-
pexoanT B (pocdoeHOoNNMPOBMHOIPaAHYIO KUCIOTY, U Yepe3 Tpmo3odocdaTbl U3 HEE CUHTE3NPYHTCA caxa-
pa.

Mmaponns cdochaTngoB Ha CTPYKTYPHbIE €AMHULbI MPOUCXOAUT C ydacTueM depmeHToB hocdonu-
nas. Pa3bepuTe cxemMy OKUCIEHUS TNULLEPVHA U XXUPHBIX KUCINOT A0 KOHEYHbIX NPoAyKToB. MNo3HakoMbTeCh C
npoueccoM BuocuHTesa yrnesodoB U3 NPOAYKTOB pacnaia XXvpos.

Bonpocsl ans camMoKoHTpons

1. Knaccudmkaums n buonoruyeckas ponb nNMnnaos.

2. CTpoeHue, CBONCTBA HeTparbHbIX XUPOB (aunnrnuuepuaos) u

BOCKOB.

3. CTpoeHue, cBONCTBa U POrb B NULLEBOW NPOMbILLNIEHHOCTU dhocdaTuaoB (NeunTnHOB 1 Kedanu-
HOB).

4. depMeHTaTMBHbIN MMAPONN3 HENTPANbHbLIX XUPOB N hocdonmnmuaos.

5. MNMepeBapunBaHue XXNUPOB B XeNyAo4HO- KALLEYHOM TpakTe. Ponb xenyu.

6. BrocrHTes rmuueprHa 1 XMpPHbIX KNCNOT.

7. BrocuHTes HenTpanbHbIX XUPOB (auMnrmmMuepuHoOB) n ochonnnMaoB.

8. OkncneHue rmuueprHa 1 XMPHbIX KUCIOT.

O6meH 6enkoB

A30T - BaXXHEWLUWI 3NEMEHT, HEOOXOANMbIN ANt CUHTEe3a 6enKoB U HYKNENHOBbLIX KUCIOT.

BOonbLUMHCTBO XUBbIX OPraHM3MOB MOTYT MCMOMb30BaTb a30T TONbKO B KaKON-nMGO cBA3aHHON dhop-
Me - B BUAE aMMuaka, HATPaTOB, aMUHOKMCIOT U APYIUX COEAMHEHWIA. PacTeHns ycBamBaloT a3oT U3 OKpY-
Xarowen cpeabl B OCHOBHOM B BuAe aMmmuaka, KoTopblid obpasyeTcs kak npu pacnane asoTUCTbIX coeanHe-
HWI, Tak U NpU BOCCTaHOBEHUM MONEKYNSIPHOrO a3oTa Bo3ayxa (pukcaunsi asoTa) U HUTPATOB.

AMMMaK, NOrMOLWEHHbIN pacTeHMsSIMKU M3 NOYBbLI UM 0Opa3oBaBLUMICS B pe3yribTaTe BOCCTaHOBIE-
HUA HUTPATOB, Yalle BCero BCTynaeT B peakynto C KETOKUCIIOTaMW. PeaKLlMH npAmMoro aMmMHMpoBaHUA KeTo-
KUCMOT aMMMaKOM - OCHOBHOW nyTb CMHTE3a aMUHOKUCIOT B paCTeHUdAX. Takum nyTemMm pacteHuna CUHTe3n-
PYIOT arnaHuH, rMioTaMUHOBYHO, acraparMHOBY KMCMOTY. AcnaparMHoBas KMCnoTa MOXeT 06pa3oBbiBATLCS
TakKke npy NpAMoOM NpUcoeaMHeHNn ammMmaka K oymapoBon KucroTe.

OGpa3zoBaHne GonblUMHCTBA APYrMX aMUHOKUCIIOT npoucxoaut nnbo B pesynbTate peakuuu nepe-
aMUHMPOBaHUs, NGO B pe3ynbTaTe B3aMMHbIX NPeBpAaLLEHUA amnHoKMcNoT. O3HaKOMbTECH C NpoLeccamm
acCUMUMALUN pacTEHUSIMU MOJEKYNSIPHOrO a3oTa, BOCCTAHOBIIEHMEM HUTPATOB 4O aMMMaka, UCMONb30Ba-
HMeM aMmMuaka B BMoCMHTE3Ee aMUHOKUCIIOT. N3yunTe apyrue nytn BMoCuHTE3a aMUHOKUCHOT.

O6Gpa3oBaHe aMUHOKUCIOT MOXET NPOUCXOANUTL U B pe3dynbTaTe paclienneHns 6enkos npoTeonu-
TUYECKUMU DEPMEHTAMUN, UMEIOLMMUCS BO BCEX KNETKax M TKaHsAX opraHuama. [poTeasbl genst Ha ABe
rpynnbl: NpoTenHasbl U nentuaasbl. MNpoTenHasbl KaTanuManpyloT rMgponn3 NenTuaHbIX cBa3en B 6enkax um
nentugax ¢ obpasoBaHMEM HU3KOMOMEKYNAPHbIX nenTugos. MocnedHue npu yyactuv nentugas (aMuHo-,
kapbokcu- u gunenTugasel) MMOPONIUTUYECKM pacLLennsATCa 40 aMmuHOKMCOT. [pouecchl rmaponusa 6en-
KOB OCYLLECTBIISITCA B XEeNYAOYHO-KULIEYHOM TPaKTe, rae npoTenHasbl U NenTuaasbl CoOOEPXaTCs B Xeny-
OOYHOM COKe(MerncuH), B COKe MOMPKENYAOYHON xeresbl (TPUMNCUMH, XUMOTPUNCKH, kapbokcunenTtmuaasa) u B
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KMLLEYHOM COKe (aMWHO- 1 avnenTtuaasb).

AMWHOKMCIOTBI, CUHTE3MPOBAaHHbIE B pes3ynbTaTe peakumin aMUHWPOBAaHWS, NepeamMyHUpPOBaHMS,
B3aVMHbIX MPEeBPALLEHNA aMUHOKUCIIOT Mnn xe obpasoBasLUvecs B pe3ynbTaTte pacluenniedns 6enkos npo-
Teasamu, MOryT UCNOMb30BaTbCA AN BUOCKMHTE3a HOBLIX BEMKOB MM ApYrMx COeANHEHNI, a Takke NoaBep-
ratbCa ANCCUMUNALMUMN.

OCHOBHbLIMK NYTAMW pacnaga aMUHOKUCIOT SBMASETCH MX Ae3aMUHUpOBaHMe 1 Aekapbokcunmposa-
Hue. OkucnWTEnbHOE AEe3aMUHMPOBaHU €aMUHOKUCIIOT MMeeT Bornbluoe TEXHWYECcKoe 3HaveHue B psafe
BpoannbHbIX MPOU3BOACTB, OCHOBaHHbLIX Ha MCMONb30BaHUKN CNNPTOBOro BpoxeHus. MNpu gesaMmHMpoBaHUm
aMUHOKUCIIOT Apoxokamy obpasyloTcs KeTOKMCMOThI, KOTOpble NMOABEpralnTCcsa B AarnbHEWWeM OKUCIUTESNb-
HO-BOCCT@HOBUTENbHBIM NPeBpaLleHnsM ¢ 06pas3oBaHMEM Tak Ha3blBaeMbIX CUMBYLLHbLIX Macen - CMeCb pas-
MNWYHBIX OQHOATOMHbIX CNUPTOB, MPMAAILWMX HENPUATHBIN 3anax U NPUBKYC 3TUIOBOMY CMUPTY, BUHY UMK
nvuBy. Pa3bepute xnMm3am ge3amMMHUPOBaHWA 1 AeKkapboKCUIMPOBAHUS aMUHOKMCIOT (MPOLECChl THUeHWS),
OCYLLIECTBMSAOLWMNACA B TOMNCTOM KULIEYHVKE NOA AeNCTBMEM (PepMEHTOB MWKPOOPraHW3MOB, M XMMU3M
obesBpexvBaHus B neYeHn obpasyoLmMxca NPOAYKTOB FHUIOCTHOrO pacnaja.

OcHoBHas macca MocTynamwLWwmux B KPOBb M3 KWLIEYHMKA aMMHOKMCIIOT pacxodyetcs Ha GuocuHTes
6enkos, YacTb - Ha BMOCKMHTE3 BMONOrMYecKkM akTMBHBIX BeLLecTB (FTOPMOHOB, MEnTUAOB, aMMHOB W Ap.),
YacTb UCMNOMb3YyeTCH B Ka4eCTBE SHEPreTUYECKoro Cbipbs U Matepuana B GuocmMHTe3e NnMnNuaos, yrnesoaos,
HYKMNEWHOBbLIX KACMOT.

BrnocuHTes 6enka n npeawecteytowme emy cuHtessl JHK n PHK oTHOCAT K MaTpuyHbiM BUoCUHTE-
3am. VIsyuute nocrnenoBaTensHOCTb U OCOBEHHOCTM NPOTEKaHMs 3TUX NPOLLECCOB B aApe KneTku. BoiscHuTe
3HaYeHVe CyLeCcTBOBaHUSA KoAa Kak HOCUTenNsi reHeTUYeCKor MHpopmMaLnn B KNeTKe.

BrnocuHTes Benka ocyuiectensgeTca B pubocomax, npoTekaeT Yyepes psa CTagun: akTuBaumio aMrUHO-
KMCIOT, COeANHEHNE aKTMBMPOBAHHbIX aMUMHOKNCNOT ¢ T-PHK 1 TpaHcnopTupoBaHue nx k pubocomam, UHu-
LMaLMIo NONMNENTUAHON LIeNn Npu yyacTum pepMeHTa NenTUACUHTETasbl, kaThoHoB Mg®* u dakTopamm
nHnumaumm Fq, Fp, F3, anoHraumio nonunenTuaHon Luenn B pesynbTare nocnegoBaTernibHoro NpucoeanHeHns
aMWHOKMCIIOT, TEPMUHALIMIO MPU y4acTuM TEPMUHMPYIOLWMX KOAoHOB U-PHK 1 3aBeplueHune cuHTe3a nonwu-
nenTMaHoOM uenu. 3akniounTenbHbIM 3TaNoOM CUMHTE3a SBMSETCA MPOLECCUHr - co3peBaHune Genka, dopmu-
poBaHWe BTOPUYHON, TPETUYHOM UMK YeTBEPTUYHON CTPYKTYpbI Benka B LuuTo3orne.

YeTko cdhopmMupyiTe NpeacTaBrneHme 0 KOHEYHbIX NMpoayKTax 6enkoBoro obmMeHa, B TOM YUCIIE HyK-
neonpoTenaos, NyTsax nx o6pasoBaHus (CUHTE3 MOYEBWHbI), 06e3BpEXMBaHNA U YAaneHUs u3 opraHnsma.

Bonpochl Ans camoKoHTpors

1. Kakve pepMeHTbl NpMHUMaLOT y4acTve B NnepeBapvBaHum 6enkos?

2. Kakoe 3HavyeHne NMeroT «3alMTHbIe CUHTE3bI» B NeYeHN?

3. Kakoe 3HauyeHve npoueccoB Ae3aMUHMPOBaHUS, OeKapOoKCUIMpoBaHUS, NepeaMMHUpPOBaHWSA B
CYHTE3e U pacnage aMmMHOKUCIIOT B OpraHmame?

4. Ha3oBuWTe OCHOBHbIE 3Tanbl CMHTE3a Genka.

5. Ponb HyKNenHoBbIX KACIOT B BuocuHTe3e derka.

6. KoHeuHble NpoaykTbl 6enkoBoro oomeHa? Xmmmnam o6pa3oBaHnsi MOYEBMHbI.

Pazgen 5. FTopMOHbI U BUTaMUHbI, poSib B OOMeHe BellecTB
KpaTtkoe cogepxaHue

OcHoBHble 3aga4yun perynsumnm Metabonuama m KneTovHbIX (OYHKUWIA: BHYTPUKIIETOYHOE COrfnacoBa-
HMe meTabonnyeckMx NPOLECCOB; MEXKNETOYHOEe corfacoBaHMe oOMeHa BELEeCTB B paMKax Lenoro opra-
HU3Ma; NoadepXaHne romeocTasa; npucnocobneHme opraHnama K ycrioBusiM BHELLUHEN cpeabl.

CurHanbHble MOMNeKyrbl - 3HAOrEHHbIE XMMUYECKMe COefMHEeHUd, KoTopble, B pe3ynbTarte B3aumMo-
OeNcTBNA C peuentopamu, obecneumBaloT BHELLHEE YynpaBrieHNne MeTabonumyeckummn npoleccamm B KneT-
Kax-MULLEHSX. XapakTepHble 0COOEHHOCTM CUrHanbHbIX MOJSIEKYN: OENCTBYET Yepe3 peLentop, Manbiin ne-
puog Xu3Hu, BbICOKasi buonornvyeckas akTMBHOCTb, YHUKANbHOCTb OENCTBUSA, HanMumne adpdpekta ycunenus,
OAVH BWA CUrHAnNbHOM MONEKYrbl MOXET MMETb HECKONbKO KITETOK-MULLEHEN, peakuuu pasHbiX KIeTOK-
MULLUEHEN Ha OOHY M TY XXe CUrHamNbHYH MOMEKYNy MOryT pasnuyaTtbCcs.

KneTky, MMmeloLyo crneunanuampoBaHHbIi BOCAPUHUMAKOLWLMIA peuenTop Ans SaHHOW CUrHanbHOWM
MOEeKynbl Ha3blBalOT KIETKOW-MULEHbD. CurHanbHasa Morekyna, cnocobHasi B3aMMmodencTBoBaTb C AaH-
HbIM peLenTopoM HasblBaeTCcs ero NUraHaom unv aroHMctom. OCHOBHbIE BUAbl PErynsiTopHbIX apdeKkToB
curHanbHbix Monekyn (CM): aHAOKPUHHBIM — CM nocTynaeT ¢ TOKOM KPOBW U3 Xene3 BHYTPEHHeWN cekpeLnn
K KneTke-MuLLeHW, napakpuHHbli — CM BbipabaTbiBaeTca u AencTByeT Ha bnusnexaiume KneTku, B npege-
nax OfIHOro opraHa WUnu yyacTtka TkaHu, T.e. AU YyHONPYIOT Ha KOPOTKOM PacCTOSIHUU, ayTOKPpUHHbIN — CM
CTUMYTUPYIOT KNETKU, CEKPETUPYIOLLINE UX.

Buonornyeckas knaccudumkaunsa CUrHanbHbIX MOMEKYr: rOPMOHbI, HeMpoMeamaTopbl, PakTopbl poc-
Ta N UMTOKMHbI. ObLMe aTanbl OENCTBUS CUTHANbHbLIX Morekyn: |. PacnosHaBaHue curHana peLenTopom
knetku-muwienu, ll. MNepepava curHana (TpaHcaykums) n ero ycunenwue, lll. iameHeHne OMoOXmmmnveckmx
NMPOLIECCOB U KNETOYHOW akTUBHOCTH, IV. DnuMmHaumsa curHana.

OcobeHHOCTU MexaHn3Ma OEeNCTBUST OPraHNYEeCKUX NUMOMUIbHBIX CUTHANbHBIX MOJEKYIT:
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- B3aMMOLENCTBNE C BHYTPUKIETOYHbIM PELIENTOPOM; PErynaTopHbIn 3ddeKT Bbi3BaH M3MEHEHNEM
3KCNpeccun reHoB W, CriedoBaTeribHO, KonmyecTBa hepMeHTOB; Guonormyeckoe OeVCTBUE MPOOOIPKUTENb-
Hoe, pa3BMBaeTCcs MeaneHHo (Yacbl). OcobeHHOCTN MexaHn3mMa AencTBUsSt NIMNOGOOHBLIX CUTHASMBbHBIX MoJe-
Kyn

- B3aUMOJEWCTBME C MOBEPXHOCTHbIM PELIENTOPOM KIETKW; CurHan nepegaeTtcs OT peuenTtopa
BHYTPb KNETKM U YCUNUBAETCH C MOMOLLbIO BHYTPUKIETOUHbIX PErynsaTOpoB.

Knaccudurkaumsa ropmoHoB. [OpMOHBI LEeHTparnbHbIX Xenes- runotanamyca u runodusa. [opMoHbI
LLIMTOBUAHOWN Xernesbl, NO4Xenyao4HOM Xenesbl, HaaN04Ye4YHMKOB, NOMOBbIX Xenes.

ButamuHbl - npupoaHbie, BUONOrnyeckn akTMBHbIE OpraHnyeckue coeanHeHus, abcontoTHoO Heobxo-
OVMble ONs HOPMarnbHOM XU3HEeAESATENbHOCTU YenoBeKa, XMBOTHbIX, PacTEHUN, MUKPOoOpraHuamoB. OHM
npeacTaBnAlT COOPHYID B XUMWYECKOM OTHOLLUEHUW Tpynny BeLecTB C pa3HOOOpasHbiMU (PU3NYECKMMUN
cBowcTBamMu, 06 beaUHEHHbBIX BMECTE MO NpMHLUMNY abContoTHON HEOBXOAUMOCTH AMst YeNoBEKa U XUBOTHbIX
B KayecTBe AOMOSIHUTENbHOM K Benkam, Xupam, yrnesogam U MMHepanbHbIM BeLLeCTBaM COCTaBHOM 4acTu
nuwm. dranonormyeckoe 4eNCTBME BUTAMUHOB HA XMBbIE OPraHU3Mbl TOXE PasfMyHo, U OTAEeNbHbIE BUTA-
MUWHbI B 3TOM OTHOLLEHWM COBEPLLUEHHO HE MOXOXM OPYr Ha Apyra.

ButamuHbl 66 oTkpbITel B 1880 1. pyccknm mnccnegoeatenem H.U. JlyHUHbIM, Ha3BaHue «BUTa-
MUH» UM gan B 1912 r. nonbckun nccnegosaternb K. OyHk.

MoTpebHOCTb B BUTAMUHAX OpraHM3mMbl YAOBMNETBOPSAIOT NO-pPa3HOMY: pacTeHUSA CNOCOBOHbI CUHTE3N-
poBaTb BCe HEOOXOANMbIE UM BUTAMUHbI, YEMOBEK M XMBOTHbIE MOMy4aloT UX C NULLEN B FOTOBOM Buae Unu
B BMAE NPOBUTAMMHOB - NPeALIEeCTBEHHMKOB, U3 KOTOPbIX 06pa3yrTCs COOTBETCTBYOLLNE BUTAMUHBI.

BuTamuHbl TECHO CBsI3aHbl C (PePMEHTAMUN, MHOTUE U3 HUX MPUHMMAIOT ydacTue B MOCTPOEHUUN ak-
TMBHbIX TPYNM ABYXKOMMOHEHTHbIX (PEPMEHTOB U TEM CaMblM OKa3blBalOT BIIMSIHUE Ha XWU3HEO4EeATeNbHOCTb
opraHuama. OTCyTCTBME MM HEJOCTaTOK B NWLLE BUTAMWHOB NPUBOAUT K HapyLleHnio oOMeHa BELLECTB U B
KOHEYHOM c4yeTe 3aboneBaHusAM, NoNyYnBLLMM HA3BaHWE TUMNO- N aBUTaMMWHO3.

Mo npusHaky pacTBOPMMOCTU BUTAMWHbI OENAT Ha ABEe rpynnbl: pacTBopumble B xupax (A, [, E u
ap.) n pacteopumble B Boge (C, P, ButamuHbl rpynnel B n gp.), obpatnte BHMMaHne Ha Ha3BaHue, CTpoe-
HWe, CBOMCTBA, MULLEBbIE NCTOYHMKN BUTAMUHOB, OMOMOIMYECKY0 posib U y4acTue B CTPOEHUM (DEPMEHTOB;
YACHUTE, YTO HEKOTOPbIE BUTAMMHbI MOTYT BXOAUTb B COCTaB Pa3fnNyHbiX (PEPMEHTOB.

B HacTosiLLee BpeMs BbIAENAOT eLle OAHY rpynmny 6MonorMyeckn akTMBHbIX BELLECTB - BUTAMUHOMO-
DO6HbIe coeaUHEHNs], )KU3HEHHO HEODXOaUMbIE, HO CUHTE3MpPYEMble B opraHn3me. K HUM OTHOCSTCS XOSWH,
nunoesas KMcrnoTa, opoToBas KNCNoTa, MHO3UT, N-aMNMHODEeH30MHas kucnoTa, sutamud U n gp.

Mpn n3yyeHUn MuHepanbHOro obMeHa UCXoauTe U3 YCrOBHOMO AeneHnst BcexX BUOreHHbIX Xummye-
CKMX 3MEMEHTOB Ha ABE rPynnbl: Makpo- N MUKPOJNEMeHThI. [lepBble - Te, coaepXaHne KOTOPbIX B OpraHmns-
M€ NCUYUCIIAETCS NPOLEHTaMM U OeCATbIMU OONAMU MPOLEHTa, BTOpbIE - ThiCAYHbIE AONWU MpoueHToB. Moa-
pPOOHO 03HAKOMbTECH C OCHOBHbBIMW 3MIEMEHTaMM U X BGUOMNOrM4Yeckon ponbio B opraHuame. Msyunte oco-
D©€eHHOCTM yCBOEHMS (BCacbiBaHWE), NoKanusauum BHYTpY OpraHMama, BbIBeOEHUSI U UICTOYHUKM NOCTYMNEeHUs
MUWHeparnbHbIX BELLECTB B OpraH1am.

BOI'IpOCbI Ana CaMOKOHTPONA

. OTnuuma GUoNorMYeckn akTUBHbLIX BELLECTB, CUrHaMNbHbIX MOMEKyn?
. BHeLWHAs 1 BHYTPEHHSA perynsaums.
. OcobeHHOCTN MexaHu3ma gencTBusa rmapodOoBHbIX CUrHANbHbLIX MOMEKYI.
. OcobGeHHOCTN MexaHm3mMa OENCTBUSA rMAPOMUIbHBIX CUrHAMNBHBLIX MOMEKY
. Knaccudmkaums curHanbHbIX MOMNEKyn.
. Mcnonb3oBaHme aHabonnyeckmx ropMOHOB B XXMBOTHOBOACTBE.
. AHabonnyeckne ropMoHbl 1 COPTUBHOE NUTAHNE.
. Kakvne coeanHeHus HasbiBaoT BUTaMmmHamm? MprHLMN ux Knaccudukauum n HomeHknaTtypa.
. CTpoeHune n bruonormnyeckoe 3HadeHne ButammHoB A 1 [1. [poBUTaMUHbI 3TUX BUTAMUHOB.
10. CTpoeHue 1 kaTanuTnyeckme yHkUnM ButamuHos B1 1 B2.
11. NMoyemy BuTammH C obragaet kucnbiMu cBorcTBamn? Kak coxpaHuTb ButammH C B NULLEBLIX
npoaykrax?
12. CTpoeHne n kaTanutndeckne oyHKUnM BUTamumHa PP.
13. Kaknmn nHgusmayanbHbiMU BelLeCcTBaMu nNpeacTaBneH BuTammH B6? B coctaBe kakux oepmeH-
TOB OH BbIMNOMHSAET CBOK OMONOrMYeCcKyto ponb?
14. Kakor BUTaM1H BXOAMT B cOCTaB kocpepmeHTa A?
15. Xumu4yeckas npupoaa ButamvHa E. [Ana kakux uenen BuTamuH E umcnonb3yeTcs B nuwiesow
NPOMbILLITEHHOCTN?
16. Kakme BuTaMuHbl cogepkatcs B MOfoke?

O©CooO~NOOTP,WNE

Mpoueaypa oueHNBaHUA

Mocne n3yyeHns Kaxgoro pasgena nNpoBOAUTCS PYOEXHbIN KOHTPOMb. PyOeXHbI KOHTPOSb OocyLle-
CTBNSETCSA C LEenblo ONpeAeneHnsl kadyectBa nposefeHuns obpasoBaTenbHbIX YCyr Mo AMCUMNANHE, ANS
OLEHKUN CTeneHn AOCTMKEHNS 00y4aoLWUMNCA COCTOSIHUS, OnpeaensieMoro LenesbiMn yCTaHOBKaMy AUCLU-
NIWHBI, @ Takke s GoOpPMUPOBaAHUST KOPPEKTUPYIOLLMX MEPONPUSATUIA. PyBexHbI KOHTPOSb OCYLLECTBISAET-
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CA no pasgenam gucuuniimHbl B COOTBETCTBUK C NMI1AHOM. Py6e)KHbIl7I KOHTPOJ1b COCTOUT U3 BbINOJIHEHUA 3a-
OaHun Ha NPaKTU4YECKUX " na60paToprlx 3aHATUAX N BbINOJTHEHUA TECTOB NO pasgeniamMm ANCUUNITUHDBI.

LWkanbi n KPpUTepumn oLeHKu
OTBETOB Ha TECTOBbLIE BONMPOCHI PyOEXXHOro KOHTPONA:
- OLIeHKa «OTNMYHO» BbICTaBnseTcsa obyyarowemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopowoy - nonyyeHo oT 71 go 80% npaBuribHbIX OTBETOB.
- OL|EHKa «Y[OBIIETBOPUTENBHOY - NonyyYeHo oT 61 o 70% npaBunbHbIX OTBETOB.
- OLIEHKa «HeyOoBrEeTBOPUTENBHO» - MNOSTy4eHO MeHee 61% npaBuibHbIX OTBETOB.

8. O6Lwwue meToguyeckne pekomeHagaLm no oPopMIIEHUIO U BbINOSTHEHUIO OTAeNbHbIX Buaos BAPC
8.1 PekomeHpauuu no ohopMIreH1Io aNeKTPOHHOW npe3eHTauuun / goknaaa

Tema anekTpoHHOW npe3eHTaunv/aoknaga nsbupaetcsa obyyawlmMmcs U3 NpeanoXeHHoOro npenogasa-
Tenem cnucka. lNpeseHTauusa/goknag nogrotaBnueaeTca obyvaowmmMes NHAUBMAYaNbHO Ha OCHOBE CaMo-
CTOATENbHOM NPOPabOTKM PEKOMEHOOBAHHOM NpenogaBaTenieM U caMoCTOATENbHO NOA06paHHON OCHOBHOM
W OONONHUTENbHOM y4ebHOM NuTepaTtypbl N0 TemMe npeseHTauuu/goknaga. NpeseHtauma/goknag oTHOCUTCSA
K KaTeropmm 0630pHbIX.

MepeyeHb NpUMEpPHbLIX TeM ANA ANIeKTPOHHOM nNpe3eHTauun/ goknaaa

MoHATMe 06 acceHuManbHbIX MUKPOHYTPUEHTaxX
MoHaTue 06 aHTMOKCMaaHTax

MexaHn3m gencTesnst aHTMOKCUOAHTOB
JInnodunbHblE BUTAMUHbI-QHTUOKCUAAHTbI
JInnodhobHbIe BUTaMWUHbI-aHTUOKCUAAHTbI
Knaccudvkauns aHTMOKCUAAHTOB

AHTUMOKCMAAHTbI — 3CCEHUMNAnbHblE MUKPOHYTPUEHTDI
AHTVIOKCVI,ElaHTbI B NpoAyKTax nnTaHusa

AHTVIOKCVI,ElaHTHaFI AKTUBHOCTb OBOLL[GVI

0. AHTMOKCHOAHTHAsA aKTUBHOCTb (PPYKTOB

BOoO~NoO~LONE

MeTogunueckue pekomeHaaumm no paéore Hag AOKNagoM
B npouecce paboTbl Haf A0KNaA0M MOXHO BblAenuTh 4 aTana:
- BBOOHbIN — BbIOOP TeMbl, paboTa Hafg NnaHoM U BBeAeHUEM;
- OCHOBHOW — paboTa Haf cofepXXaHueMm U 3aknioYeHUeM;
- 3aKMYUTENbHLIN — odhopMIeHne AokNaaa B Buae npeseHTaumu;
- BbICTYNIIEHNE C AOKMaA0oM Ha 3aHATUM B BUAE KOHDepeHUUm

1) BbI6op TeMbl foknaga

PaboTta Hag goknagom HavyMHaeTcs ¢ Bblbopa TeMbl UCCnefoBaHus. 3anHTepecoBaHHOCTb aBTopa B
npobneme onpegenseT Ka4eCcTBO NPOBOANMOrO UCCNEA0BaHNSA Y COOTBETCTBEHHO YCNELHOCTb €ro 3aluThI.
Bbibupas kpyr BonpocoB cBoew paboTbl, HE CTOUT CMELUUTb BOCNOMNb30BaTbCA CMIMCKOM TEM, NPeasioKEHHbIM
npenogasateneM. Hago nonbiTatbca copmynupoBaTb NPpoGremMy CBOEro uccrefoBaHus CaMoCTOATENBHO.

Mpu onpepeneHny TeMbl AOKNaAa HYXXHO y4uTbiBaTb U ero MHpopmaLumoHHyto obecneveHHocTb. C
3TOW Lenbio, BO-NepBbIX, MOXHO 06paTuTbCca K OMONMOTEYHbIM KaTanoram, 6GubnmoTeyHblM NHGOPMALMOH-
HbIM cuCTemMaM, a BO-BTOPbIX, MPOKOHCYNbTUPOBATLCA C NpenogasaTenem n bubnuortekapem.

Ecnu BO3HMKHET HEOBXOAMMOCTb 03HAaKOMUTLCHA HE TOMbKO C NUTepaTypon, umetollencsa B 6nbnmo-
Teke, HO 1 BooOLle C HayyHbIMM NyOnMKauuMsMy nNo onpeaenieHHOMY BOMPOCY, MOXHO BOCMOJSIb30BaThCA
oubnuorpaduyeckmmmn ykasatensmu. C cornacns 6GubnnoTekn HyXXHblE€ KHUMM W >XypHarnbl MOXHO BbINMCaTb
no crneumanbHOMY Mex0oMbnmoTeyHomy aboHeMeHTy 13 nobon apyron 6ubnmuoTtekn. NonesHo Takke 3HaThb,
YTO eXerogHo B MocrnegHeM HOMEpe Hay4yHOro XypHana nybnvkyeTcs ykasaTernb CTaTen, MOMELLEHHbIX B
3TOM XypHarne 3a rog. Otobpas nocnegHve Homepa XypHarna 3a HECKOMbKO feT, MOXHO pasbiCKaTb MO yKa-
3aTensM, a 3aTem HaWTu B COOTBETCTBYIOLLMX HOMEpPax BCe CTaTby MO TOW MMM MHOW Teme, OonyGriMKoBaH-
Hbl€ B XXypHarne 3a 9Tu rogbl.

CTpykTypa Aoknaga BkroyaeT B ceds criefylolmne afieMeHThl:
TUTYINbHBIA NACT;

copepxaHue;

BBeAEHME;

cofaepxaHue (rnasbl U Naparpadsbl);

3aKIYeHme;

NpUNoXxeHusi (ecnm ecTb);

CMUCOK MCNOJIb30BaHHOM NMTepaTypsl.

AN N N NN
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2) dopmynupoBaHue Lenu v 3agay

BbibpaB Temy Agoknaga v usyvmB nutepatypy, HeobxoamMmo cdopmynmMpoBaTh Lenb pabdoThl U Co-
CTaBUTb NMaH.

Llenb — aTO oco3HaBaeMbli 06pa3 NpedBoCXMLL@eMoro pesynbrarta. LlenenonaraHve xapakrepHo
TONbKO AN1s1 YeNOBEeYeCcKkon AeaTenbHOCTU. Bo3aMoXHO, hopMynmpoBka Lienn B xoge paboTtbl OyoeT MeHsSTb-
€41, HO M3Ha4anbHO cnenyeT ee 0603Ha4YMTb, YTODLI OPMEHTUPOBATLCA Ha Hee B xoae uccnegosaHus. Onpe-
OENSASCh C Lenblo AanbHenwern paboTsl, napannenbHO HAgo AyMaTb Haf CocTaBneHueM nnaHa: Heobxopau-
MO YETKO COOTHOCWUTb LieNb U nriaH paboThbl.

MoxHO npegnoxuTb ABa BapuaHTa opMynupoBaHus Lenu:

1. dopmynupoBaHue Lenu npu NOMOLLM rNarofoB: UccneaoBaTb, U3y4nTb, NpoaHann3upoBaTh, CUC-
TEeMaTM3MpoBaTb, OCBETUTb, U3NOXNUTb (MPEeACTaBneHus, CBeAeHus), co3aatb, pacCMoTpeTb, 0606WnTbL 1
T.0.

2. ®opmMynupoBaHue Lenu ¢ NoMOLLbI0 BOMPOCOB.

Llenb pasbuBaeTtca Ha 3agadn — CTyNEeHbKN B AOCTUXXEHUMN LIENN.

3) PabGota Hapg nnaHom

Paboty Hag nnaHom Heo6xoaMmo HavaTb elle Ha 3Tane usydeHus nutepatypbl. MnaH — aTo Tou-
HbIA U KPaTKMM NepeyYeHb NOJIoXKEeHNMN B TOM nopsake, Kak oHM OyayT pacnonoxeHbl B AoKnaae, 3Ta-
Nbl packpbITUA TeMbl. YepHoBON Habpocok nnaHa GyaeT B xoae paboTbl AONOMHATECA M M3MeHATbes. Cy-
LecTByeT ABa OCHOBHbIX TUMa MnnaHa: NpocTon U CROXHbIN (pa3BepHyTbin). B npocTom nnaHe cogepxaHue
AenuTcsa Ha naparpadbl, a B CMOXHOM Ha rnaBbl U naparpadbl. Ho kak nocTpoutb rpamoTHO nnaH? Kok-
KpeTHOro peuenTa 34ecb He cywecTByeT, 60MblUy0 ponb UrpaeT To, Kak npeanonaraeTcd paccTaBuUTb ak-
LeHTbl, kKak cchopmynmpoBaHa Tema u uenb paboTbl. [Npy onucaHun, Hanpumep, NCTOPUYECKOro COBbITUS
MOXXHO OCTaHOBWTBCS Ha CTaHAAPTHOW CXeMe: MPUYNHBI CODbITUS, 3Tanbl U X04 COObITUSA, WUTOMM M 3HAYeHUs
NCTOPUYECKOro CcOobbITHS.

Mpn paboTte Hag nnaHOM HeOBXOAMMO MOMHUTL, YTO (POPMYNMPOBKA MYHKTOB NriaHa He AOSMKHa no-
BTOPATb (POPMYMNMPOBKY TEMbI (4aCTb HE MOXET PaBHATLCH LienoMy).

4) Pa6oTta Hag BBegeHuMeM

BBegeHne — ogHa M3 COCTaBHbIX M BaXHbIX YacTten goknaga. Npu pabote Hag BBegeHMeM Heobxo-
AVMO ONMpaTbCs Ha HaBblkKU, MPUOBPETEHHbIE MPU HANUCaHUM M3NOXEHNN N counHeHnn. B obbeme goknaga
BBeJEeHMe, Kak npaBuno, coctaensdeTt 1-2 MawMHONUCHbIE CTpaHuubl. BBegeHne o6bIMHO coaepXuT BCTYM-
neHune, obocHOBaHWe aKkTyanbHOCTU BblIBpaHHOW TeMbl, (HOPMYMNMPOBKY Lienu 1 3agad, KpaTkmi ob63op nute-
paTypbl 1 UICTOYHMKOB MO Npobreme, MCTOPUIO BONpOca W BbIBOA,.

BcTynneHue — 310 1-2 ab3aua, Heobxogumble Ana Havana. XXenatenbHo, 4Tobbl BCTynneHne 6bino
APKUM, UHTPUrYIOLWMM, NpobrnemMHbIM, a, BO3MOXHO, TeMa Aoknaga notpebyeTt Toro, Y4tobbl Ha4YaTb, Hanpu-
Mep, C N3NOXEHNS KaKOro-TO ONpPeaerneHnst, Tuna «nofMTUYeCcKNe OTHOLLEHUSA — 3TO...».

O6ocHoBaHMe aKkTyanbHOCTU BbIOPAHHOW TEMbI - 3TO, NPEXAe BCEro, OTBET Ha BOMPOC: «NoYemy
A BbIOpan(a) aty Temy, YeM OHa MeHs1 3auHTepecoBarna?». MoXHO 1 Hy)XHO CBs3aTb TEMY JOKMaga C cCoBpe-
MEHHOCTbIO.

KpaTkui 0630p nutepatypbl 1 UICTOYHUKOB NO Npo6neme — B 3TOM YacTn paboTbl Ha4 BBeAEHM-
eM HeobxoaMmo oxapakTepu3oBaTb OCHOBHblE UCTOYMHWMKU W nMTepaTypy, C KOTopow asTop pabotan, oue-
HUTb ee NOoMNe3HOCTb, JOCTYMHOCTb, BbICKA3aTb OTHOLLEHWNE K 3TUM KHUraM.

WcTopuna Bonpoca — 3TO KpaTKoe OCBeLLeHMe TOro Kpyra npeacTaBfieHui, KOTopble CROXUIWUCL B
Hayke no gaHHon npobneme u ctanu aBTOpy M3BeCTHbl. BbiBog — 310 0606LeHNE, KOTOpOE HEOBXOAUMO
Aenatb Npv 3aBepLieHny paboTbl Hag BBEAEHNEM.

5) TpeboBaHus K cogepXxaHuIO JoKknaga
CopepxaHvne goknaga OOIPKHO COOTBETCTBOBaTb TEME, MOJHO ee packpbiBaTb. Bce paccyxaeHus
HY)XHO aprymeHTMpoBaTb. PedpepaT nokasbiBaeT NMYHOE OTHOLUEHWE aBTopa K uanaraemomy. Cnegyet
CTPEMUTLCS K TOMY, YTODObI M3N0XeHUE BbINo ACHLIM, MPOCTBLIM, TOYHBIM Y NPY 3TOM BbIPA3UTENbHbLIM

6) PabGoTta Hap 3aknto4eHuem
3aknoyeHne — camocTosTeNnbHas YyacTb goknaga. OHO He OOIMKHO ObiTb NepenoXeHeM COAepKaHus
paboTbl. 3aknoyeHne OOIMKHO coaepXaTb:
- OCHOBHbIE BbIBO/bl B CXXaTon hopme;
- OLIEHKY MOJTHOTbI U rIyOMHbI peLIeHUst TeX BONMPOCOB, KOTOpbIE BCTaBamnu B NPOLIECCE U3YYEHUS TEMBbI.
O6bem 1-2 MaLLMHONUCHBIX UMW KOMMbIOTEPHbIX NUCcTa popmaTta A4.

7) MpaBuna odgopmneHusa 6uénmorpacmnieckmx CNMCKoB
Cnucok nutepaTtypbl ocpopmnstoT B cootBeTcTBUM ¢ TOCT P 7.0.100 — 2018.

O6wue TpeGOBaHMﬂ, npeabsaBnsAeMbie K noAroToBkKke npe3eHraummn

TpebosaHus k codepxaHuto MyrnbmumeduliHoU npe3eHmauyuu:
- COOTBETCTBME COAEPKaHWNs Mpe3eHTauum NocTaBneHHbIM AMOAKTUYECKUM LENSM 1 3afavam;
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- cobnoaeHne NpuHATBIX NpaBun opdorpadum, NyHKTyaummu, COKpaLleHniA 1 npaBun 0oopmMIIeHUs
TekcTa (OTCYTCTBME TOYKM B 3arofioBkax 1 T.4.);

- OTCyTCTBME (haKTUYECKMX OLUIMBOK, LOCTOBEPHOCTD NpeacTaBneHHON nHdopmMaLmu;

- NAKOHMYHOCTb TeKCTa Ha cnange;

- 3aBEpLUEHHOCTb (COAepXKaHWe KaXKAoN YacTu TEKCTOBOW MHAOPMAaLIMM NTIOTYECKN 3aBEPLLEHO);

- obbeanHeEHME CEeMaHTUYECKN CBA3aHHbIX MHAOPMALUOHHBIX 3MIEMEHTOB B LIENIOCTHO BOCMPUHMU-
MatoLmecs rpynnbi;

- CKaTOCTb M KPaTKOCTb U3NOXEHUS, MakCManbHas MHPOPMaTUBHOCTb TEKCTA;

- pacrnonoxeHue nHdopmaumm Ha crnange (NPeanovYTUTEnbHO rOpU3oHTaNbHOE PacnofioKeHne UH-
dopmaumm, ceepxy BHU3 MO rMaBHOW AnaroHanu; Hanbonee BaxxHasa MHOpMaLmMs OOMKHa pacnonaraTbCH B
LeHTpe 9KpaHa; ecnu Ha cnange kapTuHKa, Hagnucb OOSMKHA pacnonaratbCs NoA Hew; xenaTtensHo gopma-
TMPOBaTb TEKCT MO LUMPUHE; HE JOMYCKaTb «PBaHbIX» KpaeB TEKCTa);

- Hann4ne He Gonee OAHOrO NTIOTMYECKOro yYOapeHUs: KpacHoTa, APKOCTb, 00BoAKa, MUraHue, ABuxXe-
Hue;

- MHopMaumsa nodaHa NpuUBEKaTenbHO, OpUrMHaneHo, obpallaeT Ha cebs BHMMaHue oby4aroLmx-
cs.

TpebosaHusi K mekcmy:

- YATAEeMOCTb TeKCTa Ha (hOHe cnawnga npeseHTauun (TeKCT OTYETNMBO BMAEH Ha doHe cnavpa, uc-
Nonb30BaHME KOHTPACTHbIX LIBETOB 4SS hOHa M TeKcTa);

- Kernb WpugTa COOTBETCTBYET BO3PACTHLIM OCOBEHHOCTSM yYaLLMXCA U AOMKEH BbITb He MeHee 16
MYHKTOB;

- OTHOLLEHWNE TOMLLMHBI OCHOBHbIX LUTPUXOB LUPUMTa K NX BbICOTE OPUEHTMPOBOYHO cocTaBnseT 1:5;
Hanbonee ygobounTaemoe OTHOLLEHNE pa3mepa wpudTa K NnpomexyTkam mexay oyksamu: ot 1:0,375 go
1:0,75;

- ncnonb3oBaHue WpndToB 6e3 3aceyek (MX nerye ymTatb) U He Gonee 3 BapMaHTOB WPUPTa;

- ANWHa CTPOKK He Bornee 36 3HAKOB;

- paccTosiHMe mexay CTpokamu BHyTpu ab3aua — 1,5, a mexay ab3aues — 2 nHTepBana;

- NogYepKMBaHne NCNonNb3yeTcH NiLlb B r’MNepCChbinkax.

TpeboeaHus k dusaliHy:

- NCMONb30BaHNE €AMHOro CTUIA 0POPMINEHMS;

- COOTBETCTBME CTUNSA OPOPMMEHUs npeseHTaummn (rpadnu4eckoro, 3ByKOBOro, aHMMaLUOHHOTO) CO-
AepXXaHWIo Npe3eHTaumu;

- ucnomnb3oBaHWe Angd poHa crnamnga ncMxosiormyeckn KoOMGOPTHOrO TOHA;

- POH JOMMKEH ABNATLCSA 3N1EMEHTOM 3aJHero (BTOpOro) nnaHa: BblAensTb, OTTEHATb, NoAYEepKNBaTh
WHpopMaLmio, HaxoddaLyCca Ha cnainge, HO He 3acroHATb ee;

- UCMNOMb30BaHNE He Bonee Tpex UBETOB Ha OAHOM crange (ogvH ansa doHa, BTOPOW Ansi 3arosios-
KOB, TPETUA ANA TekcTa);

- COOTBETCTBME LWABMOHa NpeacTaBNsAeMoOn TeMe (B HEKOTOPbLIX Cry4yasx MOXET ObiTb HeWTpasnb-
HbIM);

- LenecoobpasHOCTb UCMOMb30BaHNS aHUMaLNOHHBIX 3D(EKTOB.
dopMa TUTYNbLHOro NMCTa nNpeseHTauum npeacrtasneHa B npunoxeHun 1. LWabnoH odhopmneHusa npeseHTa-
Lun pasmeLLeH B MHpopMaunoHHO-06pa3oBaTensHON cpede yHmBepcuTeTa.

Mpu atTectaumm obydaroerocss nNo uroram ero paboTbl Haf Npe3eHTauuen/aoKNagom, pykoBoam-
Tenem MCnomb3yTCsa KPUTEPMM OLIEHKM KadecTBa npouecca NoAroTOBKM Mpe3eHTauun/goknana, kputepuu
OLEHKN CoAepXaHusa npeseHTaumMu/goknaga, Kputepum oueHkn opbopmeHnst npeseHTaunm/goknaga, kpute-
pUM OLEHKMN Yy4acTusl CTyEHTa B KOHTPOJIbHO-OLLEHOYHOM MEPONPUATUN.
1. Knumepuu oueHku codepxaHus rnpe3eHmauyuu/doknada:

— CTeneHb PackpbITUS TEMBbI;

— CaMOCTOSITENBHOCTb U KAYECTBO aHanM3a TEOPETUYECKNX NMONOXEHWUIA;

— rnybuHa npopaboTkM, 060CHOBAHHOCTb METOAONOMMYECKON M METOLMYECKON NPOrpaMmmbl Uccne-
AOBaHus;

— KayecTBO aHanunsa o6bekTa 1 npeamMeTa uccneoBaHus;

— npopaboTka nMTepaTypbl NpW HaNUcCaHUK Npe3eHTaLun/goknaaa.
2 Kpumepuu oueHKu oghopmrieHus npeseHmauuu/doknada:

— NOTUKa U CTUIb U3MNOXEHUS;

— CTPYKTypa 1 cogepkaHne BBEAEHUSA W 3aKITYEHUS;

— 06BbEM M Ka4eCTBO BbINOMHEHNS UINIOCTPATUBHOIO MaTepmnana;

— Ka4yeCTBO CCbISOK;

— Ka4yecTBO CNuUcka nuTepaTypsbl;

— 06NN YPOBEHb rPAaMOTHOCTU U3NOXEHNS;

- KaYeCTBO CO3aHVs Cnanaos.
3. Kpumepuu oueHku ka4yecmea nod2omoeku npeseHmauuu/doknada:

— CNocobHOCTb paboTaTb CaMOCTOATENBHO;

— CMOCOBHOCTb TBOPYECKN M UHULIMATUBHO peLlaTh 3a4aquu;

— CMOCOBHOCTb paumMoHanbHO MNaHMpoBaTb 3Tanbl M BpeMsi BbIMOMHEHUS Mpe3eHTauuw/goknaga,
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AVarHoCcTMpoBaTb WM aHanusvMpoBaTb MPUYMHbI MOSBIEHWS NpPoOneM Mpu  BbINOMHEHUN Mpe3eHTa-
uuv/goknaga, HaxoguTb ONTUMarbHbIE CMOCOObI VX PELUEHNS;

— OVCUMNIIMHMPOBAHHOCTb, cobniogeHne nnaHa, rpadvka NOAroToBK/ NpeseHTaumu/goknaaa;

— CMOCOBHOCTb BECTM AMCKYCCUIO, BbICTpauBaTb apryMeHTauuio C MCMONb30BaHUEM pe3yrbTaToB
nccrnegoBaHuin, AEMOHCTPaUWS WMPOThl KPYro3opa;
4, Kpumepuu oueHku y4acmusi cmydeHma 6 KOHMpPOJIbHO-0UEHOYHOM Meporpusmuu:
- CNOCOBHOCTL U yMEeHMe Ny6nUYHOro BbICTYNMNEHUS C AOKNaAoM B pOpMeE 3NEKTPOHHOW Npe3eHTaumy;
- CNOCOBHOCTbL FPaMOTHO OTBEYaTb Ha BOMPOCHI;

8.1.1. lLkana u KpuTepumn oueHnBaHUA
— OLleHKa «3a4TeHOo» MO npes3eHTauuu/goknagy npuceavMBaeTcs 3a packpbiTUE TEMbI, KA4eCTBEHHOE
odopMneHne paboTkl, cogepXaTenbHOCTb AOKMNaaa 1 npe3eHTauuuy;
— OLEHKa «He 3a4TeHO» MO npes3eHTauMu/goknagy npyceanBaeTcs 3a cnaboe v HeMnoriHoe packpbl-
TMe TeMbl, HECaMOCTOSITENIbHOCTb U3NOXEHUsI MaTepuana, BbiBoAbl U NpeasioXkeHus, Hocswme obwmn xa-
pakTep, OTCYTCTBME HarnsgHoOro NnpeacTtaBneHns paboTbl M OTBETOB Ha BOMPOCHI.
OueHka no npeseHTaLMu/goknagy pacnucbiBaeTcsa npenogaBartenem B oLeHouyHoM nucte. (MpunoxeHne 2)

8.2 PekoMeHgaLMM NO HANUCaHUIO KOHTPOJILHOW paboThl

Kaxabln cTyaeHT 3ao04HOn hopMbl 0ByYeHMs BbINOMHAET KOHTPONbHY paboTty. Jlutepatypa ans oc-
BOEHUS OUCUMMAWHBI «BroxmmMmsa» n BbINONHEHMSA KOHTPOMbHOW paboTbl NpMBeAeHa B CMCKE pekoMeHaye-
MoW nuTepaTtypbl. B npouecce NoAroToBkM U COCTABMNEHUSA KOHTPOSbHbIX paboT MOXHO MCNoNb30BaThb M APY-
ryto nutepaTypy no 6moxumun, oceelarowyto onee rnyboko unu ¢ HOBbIX NO3MLUIA MaTepuan u3y4aemMoro
pasgena.

MaTepuan KOHTpOnbHOW paboTbl OTpaxaeT CTeneHb YCBOEHWS CTYAEHTOM OTAEeNbHbIX pa3faernioB npo-
rpammbl, €r0 yMeHne CamMoCTOATENbHO aHanu3MpoBaTb NPOYUTaAHHOE, MO3TOMY OTBETbl HA BOMPOCHI HYXHO
nsnaratb ICHO U YETKO.

OdpopmneHne KOHTponbHOW paboTbl AOMMKHO OTBEYaTh crieayowmm TpeboBaHuaM:

1. Pabota gomnxHa ObITb HanMcaHa pa3bopyMBO U akKypaTHO, CTPaHWULbl TeTpagu NPOHYMEPOBaHbI.

2. Ha cneunanbHom 6naHke, NpUKNeeHHOM K nepeaHer YacTn o6noxkn TeTpagun, Hy)KHO HanvcaTb da-
MUINUIO, UMS, OTYECTBO, LWINAP, NHAEKC rPYMMbl, BaApUaHT KOHTPOMbHOMN.

3. PaboTy HyXHO HauuHaTb ¢ POopMynnpoBkM Bonpoca. OTBETbI NUCaTb HENOCPEACTBEHHO Ha BOMpPOC,
0e3 NULIHNX pacCyXAeHU, KpaTko, HO MCYepnbiBaloLLe, NOATBEPXAAs UX YpaBHEHUSMU peakumn, popmy-
namu, cxemamm unu pucyHkamm.

4. B KOHUEe paboTbl AOMKHbI BbITb YKa3aHsbl:

a) CN1CoK Mcnonb3oBaHHOM nuTepaTypbl (odpopmnsetca B cootsetcTum ¢ FOCT P 7.0.100 — 2018).
6) noanunce CTyaeHTa, BbIMOMHMBLUErOo KOHTPOMbHYIO paboTy;
B) AaTa BblINOMHEHUS.

5. Ana 3amevaHus peLeH3eHTa HeobXo0AMMO OCTaBNATb MONA M B KOHUe TeTpaau 2-3 nucTta ans 3a-
KMYMTENbHON peLeH3nm.

6. BapmMaHT KOHTPOrbHOM paboTbl AOMKEH COOTBETCTBOBATL NnocneaHen uudpe wudpa (Homep 3a-
YETHOW KHWXKM CTyaeHTa).

3apaHns Ans BbINOMHEHWS KOHTPOMbHbIX paboT no gncumnimHe «buoxnmms»

BapwaHT 1

. MpegmeT 1 3agayn dnoxummnm.

. MonunenTuabl, NX CTPYKTYpbl U 3HAYEHNE B CTPOEHUN Berka.
. CBorictBa (hepmeHTOB.

. TKaHeBoOe AbixaHue.

. CUHTE3 XMNPOB B OpraHn3me.

. Ocobas pornb B 06MeHe HEKOTOPbLIX aMUHOKUCIIOT.

. Ponb BuTammnHoB B 06pasoBaHun oepMeHTOB.

. Perynauunsa nunmgHoro obmeHa.

ONO P, OWN -

BapwuaHT 2

1. YUTto Ha3biBaeTcs kodhepMeHTOM, KocbakTopom, anodepmeHTom? CTpoeHue kochepMmeHTa nakraT-
aermgporeHasbl.
2. ButamuH Bq,.
3. C/HTE3 XUPHbIX KACMOT.
4. CTpoeHe MUTOXOHAPUMN.
5. Uukn TpmkapbOHOBbLIX KACIIOT.
6. Ponb xenuu B nepeBapuBaHum XXMpPOB.
7. NepeBapuBaHue 6enKoB B TOHKOM KULLEYHUKE.
8. 3HaueHne meTabonnToB LuKNa TpukapboHOBLIX KMCIOT B 6enkoBom obmMeHe. MprnBecTn ypaBHe-
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HUS peakuun.
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1

2.
3
4
5.
6
7
8
KoA.

1.

BapuaHT 3

. Uto Takoe hepMeHTbI? nx XxmMMuyeckas npupoga.

MexaHn3m gencTBus, UICTOYHUKN 1 Buonornyeckast ponb BUTammnHaBsg.
Ponb BuTammHoB B 06pa3oBaHumM KOpepMeHTOB.

depmeHTbI OblXaTenbHOW Lenu.

Ponb knetyaTkun ons nuweBapeHnst YernoBeka U XXUBOTHbIX.

O6meH cTepuHOB.

MepeBapuBaHue GenKoB B Xenyake.

Buonornyeckas posib Makpo3f1eMEHTOB, NX OOMEH.

BapuaHT 4

. Bsaumocssasb BUTaMMHOB 1 bepmeHTOB. BogopacTBoprMble BUTaMMHBLI B COCTaBe KOEPMEHTOB.
Mpumepsbl.

Butamun [.

. M'mpponasbl, nx nogknaccel. [Npumepbl peakumi.
. OxapaktepuayinTte germgporeHasbl gblxaTenbHOW Lienu.

A3pobHoe okucneHve yrnesoaos.

. Perynauus yrnesogHoro o6mena.
. OBesBpexuBaH1e NPoAyKTa rHUMOCTHOrO pacrnana G6enkoB B NeYeHU, «3aLUTHbIE CUHTESbIY.
. MpuBecTn ypaBHeHMe peakuum npespalleHus 3-cpocornuuepmHoBoro anbaeruaa B aueTus-

BapuaHT 5

Knaccundmkaumna doepmeHToB. XapaKkTepuctiuka pepMeHTOB Knacca TpaHcdepas. Peakuna nepe-

aMVUHUPOBaHUA.

2.

oO~NOOh~ W

1.

KaTanuse.

. ButamumH P.

. TpaHcdepassbl. [Mpumepbl peakumi.

. Ponb L4MTOXpOMOB, LUMTOXPOMOKCHAA3bI B GMONOrMYECKOM OKMUCIIEHWM.

. CMHTE3 rmunkoreHa B nNeveHm.

. MyTn 06e3BpexnBaHNsa ammmaka B OpraHusme.

. Pacnag amuHokmcnoT B TkaHsx. KoHeYHble npoaykThl 6enkoBoro obmeHa.

. HanvcaTb ypaBHeHWe peakLmn CUHTE3a aMUHOKUCIOT U3 NPOAYKTOB NMNUAHOro obmeHa.

ONO OB WN

1.

ButamuHbl Bogopactesopumble (nepeyncnute). buonornyeckas ponb ButammHa C.

. MoHATMe 06 obmeHe BellecTB. OTanbl obMeHa BelecTs. MeTabonuam.

. MNoHaTne TkaHeBoOro AapixaHus (buonormyeckas ponb).

. MepeBapvBaHne KpaxmMarna B >enygoYHO-KULWEYHOM TpaKTe.

. OkncneHve rmumpuHa.

. A3oTucTbIN BanaHc.

. Ponb rmytammHoBon KMcnoTel B 0OMeHe BellecTB. [NyTamaT Kak nuwieBas gobaska.

BapuaHT 6

MexaHunam 1 Teopusi ercTeua epmMeHToB. MpUHUMN KOMNeMeHTapHOCTU B hepMeHTaTUBHOM

BapuaHTt 7

OxkucnutenbHble cBoncTBa hepmeHToB. OnTuMyMm pH ana depmeHToB: amunasbl, nvnasbl, Nen-

CWHa, TpUncuHa.

2.
3.

ButamuH A.
Knaccudumkauusa n HomeHknatypa oepmeHToB. N3odepMeHThI.

XapakTepucTuka knacca okcuaopeaykras. MNprmMepsl peakuuu.

4.
5.
6.
7.
8.

ConpspkeHHOCTb OKUCIUTENBHOTO hoCcopPUIMPOBaHKSI C OMONOrMYECKNM OKUCTIEHNEM.
MuKonns nnn aHaspoOHLIN pacnag yrrneBodoBs.

lMepeBapunBaHue NUNUOOB B XENyA04YHO-KALLEYHOM TPaKTe.

"HneHne GenkoB B TONCTOM OTAENE KULLEYHMKA.

B3anmoces3b 6erkoBoro, XXMpoBoro, yrinesogHoro obmeHa. O6wmne metabonuTel.

BapwuaHT 8
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1. YUto Takoe ko3H3uM-A? Ero ponb B 06mMeHe BelecTB. Hanuwunte ypaBHeHNE peakuumn npeBpaltle-
HUS YKCYCHOWM KUCNOTbI B aueTun-KoA.
2. Butamuh B..

3. CoBpeMeHHble NpeacTaBneHns o MexaHuame gencteusa depmeHToB. Ctagun depmeHTaTUBHON

peakumn. MonekynspHble acpdekTbl PEepMEHTOB.
4. CoBpeMeHHasi Teopusi B1oNorM4ecKoro OKMCNeHUS.
5. BcacbiBaHve NpOAYKTOB rMaponm3a yrieBogoB B KULLIEYHUKE.
6. B-OKMCMNEHME XMPHBIX KACIIOT.
7. C/HTE3 MOYEBMHBI.
8. BogHo-coneBoi 06MeH. [1oCTOAHCTBO cpeabl B OpraHm3me.

BapuaHT 9

1. OxapakTepusynTte knacc rugponas. B kauectBe npumepa npvBeguTe peakuuio ¢ ydactnem dep-
MeHTa nunasbl.
2. MexaHu3am OeNCTBUS, UICTOYHUKN 1 Bronornyeckast ponb BUTamuHa B.

3. MyTn obpasoBaHus yrnekucrnoro rasa B opraHusme. [ekapbokcunupoBaHue nupysata, anbda-

KeTornytapaTta, usoumtpaTa.
4. MNMepekncHasa Teopus okucnenus (baxa).
5. NepeBapuBaHne gucaxapmaos.
6. CMHTE3 TpUrmmuepraos B KneTkax.
7. MNpeBpaLleHne aMMHOKMUCIOT B OpraHu3me.
8. MukpoanemeHThl. VIX ponb B opraHusme.

BapuaHnt 10

. Bronornyeckas ponb epmMeHTOB B opraHuame.

. [IOHATUS «TMNEPrIOKO3EMUSAY, KTUMOTITOKO3EMUSA», KITIHOKO3YpUs». MPUYMHBI MX BO3HUKHOBEHMSI.
. Knaccudmkauma nunngos.

. CMHTE3 MOY€EeBUHbI B OpraH1M3Me.

5. Katabonuam rntoko3bl B aHa3pobHbIX ycrnoBusax. buonornyeckas ponb aHaspoOHOro rnukonmnsa.

6. ABUTaMNHO3, MTMNOBUTAMMHO3. [1PUUKNHBI.

7. Peakumu nepeamMMHUPOBaHUS, POfb rMyTaMUHOBOMW KUCNOTbl. AMUHOTpaHcdepasbl, npumep pe-
akumm ¢ yyactmem AnAT.

8. Ponb xenuu B nepeBapuBaHum XXMpPOB.

A ON -

8.2.1. lLikana un KpuTepun oueHUBaHuA
MHOUBUAYANbHbIX Pe3y/ibTaToOB BbINOJIHEHUA KOHTPONbHON paboThbl:
— OLEHKa «3a4yTeHO» MO KOHTPONbHOW paboTe MpucBaMBaeTCs 3a pPackpbiTUE TEMbI, KAYECTBEHHOE
odopMreHue paboThl;
— OLeHKa «He 3a4TeHOo» Nno paboTe BbLICTABMSAETCSH, €CNU CTYAEHT HE CMOI BCECTOPOHHE PacKpbITbh
TEOPETUYECKOE COAEPXKAHNE TEMbI, HECAMOCTOATENBHOCTL U3MNOXEHUST MaTepuana.

8.3. PekomeHpgauum no CaMoOCTOATEeNIbHOMY U3YyYEHUI0 TeM

o6wun anroputm CaMmocCToATeSIbHOro N3y4eHus Tem

1) O3HaKOMUTBLCH C pEKOMEHO0BaHHOW y4ebHOM nuTepaTypor 1 SreKTPOHHBIMU pecypcamu no Teme (opu-
EHTVPYSACb Ha BONPOCHI AN CAMOKOHTPOS).

2) Ha aToi oOcHOBe COCTaBUTb Pa3BEPHYTLIN NNaH N3MNOoXeEHUS TeMbI

3) BbibpaTtb hopMy OTHETHOCTU KOHCMNEKTOB (MJ1aH — KOHCMEKT, TEKCTYanbHbIN KOHCNEKT, CBOOOAHbIN KOH-
CMNEKT, KOHCMNEKT — CXema)

2) OdhopMuUTb OTHETHBLIN MaTepuan B YCTaHOBNEHHOW (bOpMe B COOTBETCTBUU C METOAMYECKMMUN PEKOMEH-
gaumsamu

3) MNMpoBecTr caMOKOHTPOb OCBOEHMSI TEMbI MO BOMPOCaM, BblAaHHbIM NperofaBaTenem

4) MpepoctaBuTb OTYETHLIN MaTepuan npenofaBaTento MO COrnacoBaHWIo C BeayLlMM npenogasarenem

5) MoaroToBUTLCA K MPEAYCMOTPEHHOMY KOHTPOJIbHO-OLLEHOYHOMY MEPOMNPUSTUIO MO pe3ynbTaTtam camo-
CTOATENIbHOIO U3YYeHUsl TEMbI

6) MpuHSTE y4acTue B ykazaHHOM MEpPONpPUATUK, MPONTU TECTUPOBAHME MO TEME Ha ayAUTOPHOM 3aHSATUN U
3aKIYMTENbHOE TECTUPOBAHME B YCTAHOBIIEHHOE A1l BHEAYAUTOPHON paboTbl Bpems
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BOMPOCbHI

Aanda caMoCToATeNIbHOro U3y4eHuns TemMm

Homep pasge-
a AUCUUNIMUHbI

Tema B cocTaBe pa3gena/Bonpoc B COCTaBe TeMbl pas-
gena, BblHeCeHHble Ha caMOoCToATEe IbHOe U3ydeHne

PacueTtHas Tpy-
[0EMKOCTb, Hac

dopma TekyLLEero KoH-
Tpons no Teme

1

2

3

4

OyHasa dopma o6y4eHus

He npegycmoTpeHo

3aoyHas ¢popma obyyeHus

Broxvmusi 1 eé ponb B TEXHONOMMW MULLEBLIX NPOAYKTOB /
npeamet Guoxummm; 3agaym Guoxmmuu; pone Groxvmun B
TEXHOMOTMN MULLIEBBLIX MPOAYKTOB; pofb Guoxmmunm B Co-
BEPLUEHCTBOBAHUM TEXHONOIMYECKOro npouecca

YCTHbI onpoc

Benku, nx cTpoenve 1 pyHKUMM / aMUHOKUCIOTbLI — CTPYK-
TYPHblE eAuHULbl 6enkoB; Knaccuukaums amMHOKUC-
NoT; dyHKUMKM Genkos; 0COBEHHOCTN CTpoeHus 6ernkos
pacTUTENbHON TKaHU

dusnko-xumnyeckne ceonctesa OenkoB /  OnekTpo-
XMMUYECKMe CBOMCTBA GEnKoB; KOMMouaHble CBOWCTBA
GernkoB; geHaTypaumsi u ocaxaeHne 6enkos

®epmeHThl / koakTopbl U KOEPMEHTbLI; BUTAMUHHbIE
KopepMeHThl; Knaccudukauus n HomeHknaTypa dep-
MEHTOB; MeXaHu3M AeNCTBUS (HepMEeHTOB; 0COGEHHO-
CTU PepMEeHTaTMBHOIO KaTanusa; 3aBMCUMOCTb CKOpO-
CTU peakumn OT TemnepaTtypbl, pH, KOHUeHTpauuu
depmeHTa M cybcTpaTa; akTMBatopbl U MHIMOMTOPLI
epMeHTOoB; crnocobbl perynaumum akTMBHOCTY oepMeH-
TOB; U30hEPMEHTbI; NPUMEHEHNE PEPMEHTHBIX Npena-
paToB B NPOM3BOACTBE NPOAYKTOB NMUTaHUS

20

O6MmeH BeLLecTB 1 aHeprum B opraHuame / obwui nyTb
kaTtabonmama — umkn TpukapboHOBbLIX KMCNOT; 0cobeH-
HOCTb MeTabonunsma B pacTeHusx

Buonornyeckoe okucrnienune. OkucnutenbHoe ¢ocgo-
punupoBaHue / UCTOpUSI y4eHUs O OUOMNOrMYeckom
OKWCIEHNW; COBPEMEHHbIE NpeacTaBneHust o uonoru-
YECKOM OKWCMEHWMW; KOMMOHEHTbI AblXaTenbHOW Luenu;
(PYHKUMOHUPOBAHUE [ObIXaTENbHOW LEMW; MEXaHU3M
OKMCnUTENBLHOrO HOCcHOPUNNPOBaHNS

10

CeobogHopaavkanbHoe okucneHue / ceobogHble paau-
Kanbl B Bronornyecknx npoueccax; akTmBHble popmbl
KUcrnopoaa; aHTUOKUCNMTENbHas cucTeMa; Knaccudu-
Kaums NPUPOOHbIX aHTUOKCUAAHTOB

YrneBoabl 1 nx o6meH / yrneBoabl NPOAYKTOB U3 pacTu-
TENbHOro Chipbs; NPEBpALLEHNs YrNeBOAOB B OpraHax
NYLLEBApPUTENBHON CUCTEMbI; CMHTE3 M pacnaj rnuko-
reHa; aHaspobHOe OKMCreHue YrneBoaoB; a’3pobHoe
oKuncneHne yrnesonoB (rekcosoamndocdaTHbIi NyTb);
rekco3oMoHodocaTHbIV NyTb (MEHTO3HbLIN LWKIT); TIH-
KOHEOreHe3; perynauusi yrneeBogHoro obmeHa; Mexa-
HM3M poTOCKHTE3A

16

Jivnuabl 1 “x oBmeH / nNMnuabl NPOAYKTOB U3 pacTu-
TENbHOTO Chbipbs; MPeBpalleHne NUNMOOB B opraHax
MULLIEBAPEHUSA; PECUHTE3 XUpPa B CTEHKE KULLEYHKE;
TPaHCMOPT NUMNWAOB B KPOBM; OKUCIEHWE NUNUAOB B
TKaHSIX; CUHTE3 KMPHbIX KUCMOT; 06pa3oBaHne KeTOHO-
BbIX TEM; perynsaums nunugHoro obmeHa

16

O6meH GenkoB / 6enkv NPoOAyKTOB M3 PacTUTENbHOMO
Cbipbsl; THUEHWEe OEenkoB W aMWHOKUCIOT;, MeXaHW3M
o6e3BpexunBaHusl NPOAYKTOB THUEHWS!; npeBpaLlleHue
aMWHOKUCIOT B TKaHsX; 0b6pa3oBaHMe KOHEYHbIX Mpo-
OYKTOB a30TncToro obmeHa

16

[OpMOHbI / MexaHW3M [enCTBMS TFOPMOHOB; yyacTue
rTOPMOHOB B perynsuuym obmeHa BeLllecTB; rOpMOHbI
LeHTparnbHbIX Xenés; ropMoHbl nepudepuydeckmx xe-
nés

20

ButamuHbl, ponb B 06MeHe BellecTs / knaccudmkaums
BMTaMWMHOB; (PYHKLUMM BUTAMWUHOB; MPWYMHBI HegocTa-
TOYHOW BUTAMUHHOW OBECMNeYeHHOCTN B COBPEMEHHbIX
YCMOBUSIX; @aBUTAMMHO3bI, FTMMOBUTAMWHO3bI U TMNEPBU-
TaMWHO3bI; XapaKTEPUCTUKA >XMPOPACTBOPUMbIX U BO-
[0pacTBOPUMbIX BWTAMWHOB; WCTOYHUKW BUTaMMWHOB,;

20

Bonpocbl KOHTPOSbHOW
paboTbl, TECTUPOBaHUe
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WUCTOYHUKM BUTAMWHOB — MPOAYKTbl NMUTAHWUS U3 pacTu-
TENbHOIO ChbIpbsi; BUTAMMHOMNOAOOHbLIE COEANHEHUS;
aHTMBUTAMMHbI, BUTaMWHbI B Ka4yecTBe MULLEBOW O0-
0aBku; BUTaMmunHbl 1 BAbI

lNpumeyaHue:
- yuebHas, yuebHO-MeTOoaANYECKas nuTepaTypa 1 nHble GUBNMoTeYHo-MHpOpPMaLIMOHHBLIE pecypchl U cpeacTBa obecne-
YEHUs1 CaMOCTOATENBHOIO N3ydeHns Tem — cM. Mpunoxexmns 1-4.

8.3.1 WWKANA U KPUTEPUN OLLIEHUBAHUA
CaMOCTOSAITENIbHOrO U3y4eHusi TeM (YCTHbIN Oonpoc)

- «3a4YTEHO» BbICTaBNSIETCS CTYAEHTY, €CINU OH SICHO, YeTKO, JIOTMYHO U FPaMOTHO M3naraeT Temy:
JaeT onpeaeneHne OCHOBHbIM MOHATUSIM C NMO3ULUK Pa3HbIX aBTOPOB, MPUBOAUT NpPaKTUYEeCKMe NpMmepbl No
n3y4yaemoi Teme, YeTKO U3naraeT BblBOAb;

- «He 3a4YTEeHO» BbICTaBMNSETCS CTYAEHTY, €CNN OH He cobnogaeT Tpebyemyto (hopMy M3NOXEHWS, He

BblaenAaeT OCHOBHbIE NMOHATUA U HE NMpeacTaBlideT NpakTu4eckmne npuMepbl.

LLkanbl u KpUTEPUU OLIEHKMN
OTBETOB Ha TeCTOBbI€ BOMNPOCHI:
- OLIEHKa «OTMMYHO» BbICTaBnseTcsa oby4varoemycs, ecnv nony4eHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopoLloy - nonyyeHo oT 71 go 80% npaBurbHbLIX OTBETOB.
- OLiEHKa «YOOBIIETBOPUTENBHOY - NonyyYeHo oT 61 4o 70% npaBunbHbIX OTBETOB.
- OLlEHKa «HEeyOoBMeTBOPUTENbHO» - NOSTy4eHO MeHee 61% npaBunbHbIX OTBETOB.

9. BXxoAHOW KOHTPOJ1b U TeKyLWUi (BHYTPUCEMECTPOBbIN) KOHTPOJb XoAa
M pe3ynbTaToB y4eO6HOM paboThbl CTyAeHTa

9.1 Bonpochl Ansi BXOAHOro KOHTPOIs
OcHoBbI 06LLen 1 OpraHN4eCcKon XMMmnm

Lkanbl n KpUTepun oLueHKU
OTBETOB Ha TeCTOBbI€ BOMPOCHLI BXOAHOIO KOHTPOSA:
- OLIEHKa «OTMMYHO» BbICTaBnseTcsa obyyatowemycs, ecnm nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLEHKa «XopoLloy» - nonyyeHo ot 71 go 80% npaBunbHbIX OTBETOB.
- OLEHKa «yOOBIeTBOPUTENBHO» - NonyyeHo oT 61 4o 70% npaBunbHbLIX OTBETOB.
- OLIEHKa «HeyOoBMEeTBOPUTENBHOY - NONy4eHO MeHee 61% MpaBuIibHbIX OTBETOB

9.2. TeKyLLMin KOHTPOJIb yCNEeBaeMoCTH

B TeueHue cemecTtpa, NpoBOAUTCHA TEKYLLMA KOHTPOSb YCMEBAeMOCTU MO OUCLMUMNIIMHE, K KOTOPOMY
CTYAEHT AOMKeH ObITb NOArOTOBIEH.

OTcyTcTBME NMPOMNYCKOB ayAWTOPHBLIX 3aHATUM, akTMBHas paboTa Ha npakTuyecknx n nabopaTopHbIX
3aHATUSAX, obLiee BbiNonHeHne rpaduka ydyebHon paboThbl ABNSOTCA OCHOBaHUEM AN MOSTydeHMs NomnoXu-
TEeNbHOW OLIEHKM NO TEKYyLLeMYy KOHTPOIIO.

B kayecTBe TeKyLlero KOHTPOnsA MOXeT ObiTb MCMONb30BaH TECTOBbIM KOHTPOSb. TeCT COCTOUT U3 He-
60NbLIOro KONMMYEeCcTBa 3M1EMEeHTapHbIX BOMPOCOB MO OCHOBHbIM pasfenam AUCUMNNWHBI HernpaBuiibHble
peLueHns pa3bupatoTcs Ha creayolleM 3aHATUK; YacToTa TECTUPOBAaHUS onpeaensieTcs npenogaBaTenem.

LWkanbl u KpUTepuUn OLEeHKHU
OTBETOB Ha TeCTOBbI€ BOMPOCHI TEKYLLEro KOHTpons:
- OLIEHKa «OTMIMYHO» BbICTaBRseTcsa oby4datoemycs, ecnu nonyyeHo 6onee 81% npaBurbHbIX OTBETOB.
- OLEHKa «XOopoLLo» - nonyyeHo ot 71 oo 80% npaBunbHbIX OTBETOB.
- OL|EHKa «YL4OBIIETBOPUTENBHOY» - Nosy4yeHo oT 61 o 70% npaBunbHbIX OTBETOB.
- OL|EHKa «HEeyO0BIEeTBOPUTENBHO» - NOJTy4eHO MeHee 61% npaBunbHbLIX OTBETOB

BOMPOCHI n 3A0AYH
AN caMomnoAroToBKU K NPaKTU4YeCKUM (CeMUHAPCKUM) 3aHATUAM

B npouecce noarotoBkM K CEMUHAPCKOMY 3aHATUIO CTYAEHT U3ydYaeT npenctaBliieHHble HUWXe BO-
NpOoChblI MO TeMaM. Ha 3aHsatum CTYAEHT OEeMOHCTPpUpyeT CBOU 3HAHUA NO U3y4eHHbIM BOMpPOCaM B cbopme
YCTHOIo oTBeTa.

Tema 1. AMMHOKUCNOTbI-CTPYKTYPHbIe KOMNOHEHTbI 6enkoB. NMenTuabl (2 yaca)
Knaccundumkaums ammHOKUCNOT
CBolicTBa aMMHOKAUCIIOT
O6pasoBaHne nenTngos
Brnonoruyeckasi pone nentTugos

HPoNE
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Tema 2. Pusnko-xmmmnyeckue ceoncrea 6enkon (2 yaca)
1) DnekTpo-xumMmyeckne cBoncTBa 6enkos
2) KonnoungHele cBoricTBa 6enkoB
3) [leHaTypauus 1 ocaxaeHune 6enkos

Tema 3. PepmeHTbI (4 Yaca)
1)CtpoeHue u ceoncTea HEpPMEHTOB.
2) KochepmeHThI
3) Ponb B 06meHe BelecTB
4) MexaHusm genctasna epMeHToB
5) HomeHknaTypa u knaccudpukaumns GepmMeHToB
6) Jencterne MHIMOUTOPOB M aKTMBATOPOB

Tema 4. OOMeH BelecTB U 3Hepruu B opraHuame (2 yaca).
1) STtanbl obMmeHa BeLlecTB.
2) Obwwmi nyTb KaTabonuama
3) Lnkn TprkapboHOBbLIX KNCNOT

Tema 5. Buonorn4yeckoe okucneHue (2 yaca)
1) Buonornyeckoe okMcneHne
2) MutoxoHapuanbeHas Lenb nepeHoca 3NeKTPOHOB.
3) KOMNOHEHTbI AbiXxaTenbHOW Lenw.
4) MoneKynsipHble MeXaHU3Mbl OKUCIUTENBHOTO PoCchopUNMpoBaHms

Tema 6. CBOOOgHOpaauKanbHOe OKUCIeHne
1) CBoboaHble pagnkanbl B Bruonornyeckux npoueccax
2) AKTVBHbIE hopMbI KUCTTOpOoAa
3) AHTnokncnNuTenbHasa cuctema
4) Knaccudukaumsa npupoaHbIX aHTUOKCUAAHTOB

Tema 7. MeTtabonusm yrnesofoB (4 yaca)
1) NMepeBapuBaHue yrnesoioB..
2) CuHTes 1 pacnag rnvkoreHa.
3) AHaspobHoe 1 aapobHOe OKUCIIEHME TTOKO3bI
4) miokoHeoreHes

3apada Ne1. OcHoBHas nuLLia XXBaYHbIX XXUBOTHbBIX — TPaBa, cogepallas nonvcaxapug uennonoay. Mpo-
LleCC N1LeBapeHMs XXBaYHbIX MPOMCXOOUT B XKenyake, yCTPOEHHOM 0cobbiM 06pa3om: OaUH 13 OTAENOB KO-
TOPOro HacenéH MMKkpoopraHnamamu. [1ns HopManbHOro NULLEBAPEHMS XKBaYHbIe, B OTNMYME OT APYIUX XKU-
BOTHbIX, HYXAAlOTCA B BOMbLUMX KONMYecTBax kobanbTa.

1.3a4yeM XBayHbIM XMUBOTHbIM KODanNbT?

2.lNoyemy ero HexBaTka B NoYBE OMNpeaeneHHbIX MECTHOCTEN NPeACcTaBnsieT O4eHb CEPbE3HYIO Npobnemy
[Ns KMBOTHOBOACTBA?

Tema 8. MeTtabonusm nunupoB (4 yaca)
1) TlepeBapuBaHue NUNUAOB.
2) PecuHTes nunuoos.
3) OkwncneHue rnuuepona.
4) OkucrneHue BbICLUNX XMUPHbIX KUCTOT
5) CwuHTE3 BbICLUMX XUPHbIX KNCNOT

Tema 9. O6meH G6enkoB (4 4yaca)
Ponb 6enkoB B nuTaHum
MpeBpalleHne GeNkoB B OpraHax NuLLEBapeHust.
O6MeH amMUHOKKUCTOT
O6esBpexnBaHue ammuaka. KoHevHble npoaykTbl 6enkoBoro obmeHa.

PONPE

3agava Ne 1. Y nogen ¢ BbICOKUMM copepkaHueM Oernka B paumoHe Bo3pacTaeT NoTpebHOCTb B BUTAMUHE
Bs.

Kakoi kocpepmeHT obpasyeTcs Ha OcHOBe BuTamMuHa Bg? Kakve depmeHTbl MCnonb3ytoT 3TOT KOhepMeHT?
Kakve monekynbl sBNa0TCA cybcTpataMmu Ans aTux oepmMeHToB?
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B8apava Ne 2. ButamuH B, BBOAAT BHYTPMMbILLEYHO, a HE Ha3Ha4valoT B Buae tabnetok. C yem aTo cBsA3a-
HO?

C kakum gpyrum BuTammHoM B, 4ENCTBYET COBMECTHO B peakLumn NpeBpaLleHnst OOHON U3 HEMPOTEUHOTEH-
HbIX aMUHOKNCNOT opraHnama?

Kakasi 3T0 aMMHOKUCIOTA, U Kaknue HapyLLIeHUs BO3HMKAOT Npu €€ HakonneHumn?

3apava Ne 3. Y monoporo YenoBeka OTMEYEHbI CriefiytoLme naTtonornyeckue n3MeHeHus: BocnaneHme
KOXHbIX MOKPOBOB, BbiNaAeHne BoNnoc. bbino BbISICHEHO, YTO OH B TEYEHMNE MHOMMX MECSLIEB NUTANCS Cbipbl-
MU sangamu. OnpegenuTe, HEAOCTAaTOYHOCTb KAaKoro BUTaMuHa nmerna Mecto? B kakmx 6Guoxmmmyeckux pe-
aKUmusX y4acTBYyeT 3TOT BUTAMMUH B COCTaBe kodpaktopa?

Tema 10. N'opmoHbI (2 yaca)

1) Knaccudmkaums ropmoHoB

2) MexaHvn3M gencTBms ropMOHOB

3) YyacTtue ropmMoHOB B perynsauum obmeHa BeLlecTs
4) TOpMOHbI LeHTpanbHbIX Xenés

5) FlopmoHbI nepudepnyecknx xenés

Tema 11. Butamunsbl (4 yaca)
1) OTnnunTEnbHbIE MPU3HAKN BUTAMWHOB.
2) Knaccudukaums
3) MNoHATNe 0 NMNoBUTAaMUHO3aX, aBUTaMMHO3aXx, rMNepBMTaMmnHO3ax.
4) MpUYnHBI BATAMUHHON HEAOCTATOYHOCTH
5) YKnpopacTtBopumble BUTAMUHBI.
6) BogopacTtBopMMbie BUTaMUHBI.
7) ButamuHbl — aHTUOKCUOAHTbI.
8) ButamunHonogobHele BellecTBa.
9) AHTUBUTaAMWUHDI.

LLkana n KpuTepuun oLueHMBaHUA
caMonoAaroToBKU NO TEMaM NPaKTUYECKUX (CeMUHAPCKUX) 3aHATUIN

- OUEHKa «3a4YmeHOo» BbICTABMISIETCS, €CNM CTYAEeHT Ha OCHOBE CaMOCTOSTENbHOTO M3y4YeHHOro
maTtepuarna, CMOr BCECTOPOHHE PacKpbiTb TEOpeTUdYeckoe copdepkaHve TeMbl. Bnageetr metoavkamu npu
peLLeHUn NpakTUYecKmx 3agau.

- OLEHKa «He 3a4YmeHO» BbICTaBMSIETCH, €CNM CTYOEHT HeakkypaTHO 0ddopMUN OTHETHBIN MaTepuan
B BMAe pedpepaTta Ha OCHOBE CaMOCTOSITENBHOIO M3y4eHHOro MaTepuana, He CMOr BCECTOPOHHE PacKpbiTbh
TeopeTnyeckoe coaepkaHue Tembl. 3aTpyaHSETCs pellaTb NpakTudeckme 3ajavn.
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10. NMpomexyToyHas (cemecTpoBas) aTrecTauus No Kypcy

10.1 HopmaTnBHasa 6a3a npoBeaeHus
NPOMEXYTOYHOM aTTecTauun CTYAEHTOB NO pe3yfibTaTaM U3y4eHUs QUCLUNIINHBI:

1) pencreyroee «IMonoXeHNe o TEKYLLLEM KOHTPONE YCNeBaeMOCTU, MPOMEXYTOUHOW aTTecTaummn oby4yato-
LMXCS No NporpaMmMam BbicLLero obpasoBaHus (6akanaepuat, cneymanuTeT, MarucTpaTtypa) U cpeaHero
npodeccunoHansHoro obpasoBarusi B PrbOY BO Omckun FTAY »

10.2. OCHOBHbIe XapaKTepPUCTUKHU
NPOMEXYTOYHOW aTTecTauum CTYAEeHTOB N0 MTOramM U3yYeHUsl AUCLUNINHBI ANA 3K3aMeHa

Lenb yCTaHOBMEHNE YPOBHSA OOCTVXKEHUS KaXabIM CTyAeHTOM uenen oby-
NPOMEXKYTOYHOW aTTecTauum - YeHUsi N0 JAaHHOW ANCUMNIUHE, N3MNOXEHHbIX B N. 1 MY
Popma

- 3K3aMeH
NMPOMEeXyTo4HOU aTtTectauum -

1) nogroToBka K 9k3aMeHy OCYyLLeCTBNAETCH 3a CY4ET y4ebHOoro Bpe-
MeHU (TPYAOEMKOCTHU), OTBEAEHHOIO HA 3K3aMEHALIMOHHYI CECCUto
ONsi CTYOEHTOB, CPOKM KOTOPOW YCTaHaBMMBAKOTCA MPUKa3oM MNo
Mecto 3K3ameHa YHUBEPCUTETY

B rpacdmke y4yeOGHOro npouecca:

2) paTa, BpeMs U MECTO MpOBeAEeHUs 9k3aMeHa onpeaensieTcs
rpadoMkoM cAaynm 3K3aMeHOB, YTBEPXKAAEMbIM AEKaHOM BblMyCKato-
ero dpakynbteTa

OCHOBHbIle ycnoBua noarotoBKu K
npoxoxaeHme TeCTupoBaHuA No nToraMm oCcBoeHUA ANCUUNINHDI

3K3aMeHy

dopma npoBeaeHUs - YCTHBbIi

Mpouenypa npoBeAeHUs 3k3aMe- | nNpeAcTaBneHa B OOHOE OLeHOYHbIX CPeACTB Mo AUCUMUMNNHE
Ha -

dk3ameHaUMOHHaA nporpamma
no y4ye6Hon gucumninHe:

1) npeacTaBneHbl B pOHAE OLIEHOYHbIX CPEeACTB MO ANCUMNINHE
MeToaunyeckune MaTepuanbl, on- ) pea q) A H pea Anct

peaensowue npoueaypbl OLEeHU-
BaHUsA 3HaAaHUW, YMEHUN, HAaBbIKOB:

LUKANA U KPUTEPUMN OLUEHMBAHUA
OTBETOB Ha BONPOCKI 3K3aMeHa

PesynbTaTbl 3Kk3amMeHa ONPeAensitoT OLUeHKaMU «OTIMYHO», «XOPOLLO», «YAOBNETBOPUTENBHO», «He-
YOOBMNETBOPUTENBHO» U 0OBABNSAOT B AEHb 9K3aMeHa.

OueHKy «omuyYyHO» BbICTABMSIOT CTYAEHTY, rMyBOKO M MPOYHO OCBOMBLUEMY TEOPETUYECKUIA U Npak-
TUYECKUn maTtepuan gucuunnuHbl. OTBET JOMmKeH ObiTb NOrMYHBLIM, rPamMoTHbIM. CTyaeHTy Heobxogumo
rokasaTb 3HaHWe He TONbKO OCHOBHOMO, HO M JOMOMHUTENBHOrO Matepmana, ObICTPO OPMEHTMPOBATLCS, OT-
BeYasi Ha ononHUTeNbHble Bonpockl. CTyOeHT JOMmkeH cBOOOOHO CrnpaBnsiTbCA C MOCTaBfEHHbIMK 3afa-
Yamu, NpaBuUNbHO 06OCHOBLIBATL NPUHATLIE PELLEHUS.

OueHKy «xopouwlo» 3acnyXuBaeT CTyAeHT, TBEpAO 3HaWMIA NporpaMMHbIA MaTepuan AUCLUMNIUHDI,
rPamMoTHO U MO CyLEeCcTBY uanarawowuii ero. He cneayet gonyckatb CyLLECTBEHHbLIX HETOYHOCTEN Npu OTBE-
Tax Ha BOMPOCbI, HEOO6XOAMMO NPaBUIbHO NPUMEHSITb TEOPETUYECKUE MONOXKEHNS NPU PELUEHUW NpakTuye-
CKMX 3afaud, BNnageTb onpeaeneHHbIMU HaBblkaMy U MpUeMaMm UX BbINOMHEHMS.

OueHky «ydoenemeopumersibHO» NoNny4YaeT CTYOEeHT, KOTOPbIA UMeeT 3HaHUS TONbKO OCHOBHOMO Ma-
Tepuana, Ho He YCBOW ero AeTanu, UCMbITbiBaeT 3aTPYAHEHMS] MPU peLleHnn npakTuieckmx 3agad. B otee-
TaXx Ha MOCTaBfIEHHble BOMPOCHI CTYAEHTOM [OMyLWeHbl HETOYMHOCTM, AaHbl HeAOCTaTOYHO MpaBWUilbHbIE
(HhOpPMYNNPOBKM, HAapyLLEHa NnocneaoBaTerlbHOCTL B U3NOXEHUN NPOrpaMMHOro Matepuana.

OueHka «Hey008/1emeopumesibHO» roOBOPUT O TOM, YTO CTYAEHT He 3HaeT 3HauUTEerbHON YacTu mMa-
Tepvana no AucuuUnivMHe, LOMNyCKaeT CyLLEeCTBEHHbIE OLIMOKM B OTBETaxX, He MOXET PeLnTb NpakTuyeckune
3aga4ym unu peluaeT UX ¢ 3aTpyaHEeHUs MU,

10.3. 3akno4unTenbHOe TeCTUPOBaHMe Mo UTOraM U3yYeHUs AUCLUNIINHbI
Mo nToram nsy4yeHuss AMCUUNMMHBI, CTYAEHTbl NPOXOAAT 3aKMNiouMTenbHoe TecTupoBaHue. TecTmpoBa-
HWe aBnAeTcA DOPMON KOHTPONSA, HanpaBfieHHOW Ha NPOBEPKY BradeHns TePMUHOMOrMYECKUM annapaTom,
COBPEMEHHBLIMW UHPOPMALIMOHHBIMI TEXHOMOMMSAMUN U KOHKPETHLIMI 3HAHUSIMW B 06nacTu pyHaameHTanb-
HbIX W MPUKNagHbIX AUCLMMNIIVH.
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10.3.1 NMoagrotoBKa K 3aKnK4nTeNnlbHOMY TeCTUPOBAHUIO NO UToram n3yvdeHunsa gUCUNNITIUHbI

TecTnpoBaHue OCyLLECTBMAETCS NO BCEM TeMaM 1 pasgernam AUCUUMIMHBI, BKIOYasa TeMbl, BbIHOCU-
Mbl€ Ha CaMOCTOATENbHOE U3Y4EHUE.

Mpouenypa TeCTMPOBaHUA OrpaHUYeHa BO BPEMEHW W NpeanoriaraeT MakcumarnbHOe cocpefoToye-
Hye oby4atoLlerocs Ha BbINOIHEHUN TECTa, COAEPKALLEro HECKOIbKO TECTOBbLIX 3a4aHuN.

TecTnpoBaHne npoBoaMTCA B NUCbMeHHOM dopme. TecT BknoyaeT B ceba 30 Bonpocos. Bpewms,
oTBOAMMOE Ha BbInonHeHne Ttecta - 30 MuHYT. B kaxabli BapyMaHT TecTa BKMOYAKTCA BOMPOCHI B
crneayroLemM COOTHOLLEHUN: 3aKpbITble (OOMHOYHLIN BbiIGOp) — 25-30%, 3aKkpbiTble (MHOXECTBEHHbIN BbIOOP)
— 25-30%, oTkpbITble — 25-30%, Ha ynopsiaoyeHune n cootseTtctane — 5-10%

Ha TectnpoBaHue BbiHOCUTCA NO 10 BONPOCOB U3 KaXaoro pasgena AMCUMnvHbI.

BnaHk TecTta
Obpasey
depnepanbHOe rocygapcTBeHHOe OloakeTHOe obpa3oBaTeribHOE yupexaeHue Bbicliero obpasoBaHus

«OmcKknii rocygapcTBeHHbIN arpapHbin yHuBepceuteT umenn MN.A. CtonbinnHa

TecTupoBaHMe NO UToram OCBOEHUA AUCLUUNNUHbI «Buoxnmusa»
Onsa obyyarowmxca 19.03.03 — MpoayKTbl NUTaHUSA XKUBOTHOIO NMPOUCXOXAEHUA
PUN0 rpynna

[OaTa

YBaxaemble obyvatoLimecs!

Mpexge 4YeM nNPUCTYNUTb K BbIMOMHEHUIO 33A4aHWN  BHUMATENlbHO O3HAKOMbTECb C
WHCTPYKLUMER:

1. OTBeyas Ha Bompoc C BbIGOPOM MpPaBMNBHOrO OTBETa, NPaBWMbHLIA, HA Ball B3rnsA,
OTBET (OTBETbI) 06BEOUTE B KPYXKOK.

2. B 3agaHusx oTkpbITOM hopMbl BNIULWIWUTE OTBET B MPOMYCK.

3. B 3apgaHusix Ha COOTBETCTBUE 3anonHuTe Tabnuuy.

4, B 3apgaHusx Ha npaBwbHYO MOCMEAOBAaTENbHOCTb BNWWWUTE MOPSOKOBLIA HOMEpP B
KBagpar.

4, Bpewms Ha BbinonHeHue Tecta — 30 MUHYT

5. 3a kaxgbli BepHbli oTBeT Bbl nonyvaete 1 6Gann, 3a HeBepHbln — 0 6Gannos.
MakcnmanbHoe KonuyecTBo nonydeHHbIx 6annos 30.

XXenaem ypauu!

BapwuaHT Ne 1
Bonpoc Ne1
MepBu4Has cTpykTypa - 370 ...
1. MNMopsigok yepegoBaHNS aMUHOKUCIIOT, COEANHEHHbIX NENTUOHOW CBA3bIO
2. lNpocTpaHcTBEHHAs CTPYKTypa, obpasoBaHHast BOOOPOOHBIMU CBA3SIMU, BO3HUKAOLLUMUN MEXAY aToMamMu
nenTMgHoOro ocToBa

3. Cneumduyeckmii NopsaoK YepeaoBaHUA BTOPUYHBIX CTPYKTYP

Bonpoc Ne2
BTopu4yHas cTpykTypa - 370 ...

1. Mopsgok YepegoBaHUS aMUHOKUCTIOT, COEAMHEHHbIX NENTUAHON CBA3bLIO

2. MpocTpaHCcTBEHHAdA CTPyKTypa, 06pa3oBaHHas BOAOPOAHBIMY CBA3SIMM, BO3HMKAIOLWMMM MeXay aToMaMm
nenTngHoro octoBa

3. Crneumduyecknii NopsaoK YepeaoBaHUs BTOPUYHBIX CTPYKTYP

Bonpoc Ne3

TpeTI/I‘-IHaH CTPYKTypa - 370 ...

1. nOpﬂﬂOK YyepenoBaHnda aMUHOKUCIOT, COEOUHEHHbIX nenTUOHOM CBA3bLIO
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2. MpocTpaHCTBEHHas CTPYKTYpa, 06pasoBaHHas BOAOPOAHLIMU CBA3SIMU, BO3HUKAOLLMMI MEXAY aToMamu
nenTUAHOro ocToBa
3. Cneuudunyecknin Nopsigok YepeaoBaHusl BTOPUYHBIX CTPYKTYP

Bonpoc Ne4d

KoHdopmauus 6enka — aTo0....
Bbibepume 00HO Haubonee ronHoe ornpedesieHUe

1. AMMHOKMCIOTHas nocneagoBaTenbHOCTb NONUNENTUAHON Lenu

2. Yncno nonunenTuaHbIX Lenen B ONMroMmepHom Gernke

3. Yknagka anoa-cnupanen un 6eta-cTpykTyp B NONunenTUaHON Lenm
4. XapaKkTepHoe CTPOeHNe CynepBTOPUYHON CTPYKTYpbI

5. MNMpocTpaHcTBEeHHasA CTpykTypa 6enka

Bonpoc Ne5
HeHaTtypaums 6enka conpoBoXxgaeTcs.....
Beibepume 3 npasurnbHbIx omgema

1. PaspyLweHrnemM 60nbLUIOro YMcna MexpagukanbHbIX CBSA3ewn
2. YMeHbLUeHeM pacTBopumocTy bernka

3. HapyweHnem npocTpaHCTBEHHOW CTPYKTYpb!

4. VI3MeHeHeM NepBUYHON CTPYKTYPbI

Bonpoc Ne6
YKaxute NoHoreHHble (06pasytoLmne MoHbI) FpYNNMPOBKM, BCTpevatLwwmecs B coctaBe 6enka?

1. -CH;
2. -COOH
3. -SH

4. —-NH,
5. -CH,-
6. =CH-

Bonpoc Ne7
HeunoHoreHHble rugpodunbHbIE FPyNNMPOBKKU, BCTPeYalLLmMecs B cocTaBe benka. ...

1. -CH,-OH
2. —CH;

O

I
3.-C-NH;
4. -COCH
5

Bonpoc Ne8

B 6enkax BogopoaHble, MOHHbIE U TMAPOOOHbIE CBA3M Yy4acTBYIOT B (POPMUPOBAHWUMN. . ...
Bbibepume nipasusbHbIl omeem

1. BTOpMYHOW CTPYKTYpbI

2. TpeTuyHOW CTPYKTYpbl

3. CynepBTOpPUYHOW CTPYKTYPbI

4. NepBNYHON CTPYKTYPbI

Bonpoc Ne9
BTopuyHasa cTpykTypa - 370 ...

1. MNopsgok YepeaoBaHUA aMUHOKUCIIOT, COeANHEHHbIX NENTUOHOW CBA3bIO

2. MpocTpaHCcTBEHHAs CTPYKTYpa, o6pasoBaHHas BOAOPOAHLIMU CBA3AMW, BO3HUKAIOLLMMI MeXay aToMamu
nenTUAHOro ocToBa

3. Cneuudunyecknin NopsaokK YepeaoBaHUs BTOPUYHbBIX CTPYKTYP
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Bonpoc Ne10
AKTMBHbI LleHTp 6enka 3To....
Bbibepume yemsipe npasgusnbHbIX omeema

1. PacnonoxeH B yrnybneHun 6enkoBon Morekynbl

2. OTcyTCTBYET KOMMIIEMEHTAPHOE B3aMMOAENCTBMNE C NIUTaHAOM

3. CchopmMumpoBaH pagnkanamMmm aMMHOKUCIOT, HAXOAALWMNXCS HA PacCTOsIHUM ApYr OT Apyra
4. imeeT HEPOBHbIN penbed

5. CnocobeH kKomnneMeHTapHO CBA3bIBaTb cneundundeckue nuraHabl

Bonpoc Ne11
Mpw HarpeBaHun pactBopa 6enkoB o 80°C nponcxoauT:
Bbibepume 4yemsbipe npasgusnbHbIX omeema

1. PaspbIB cnabbix cBA3en

2. MNpnobpeTteHune monekynamm 6enka cnyyamHokoHdopmaumnm
3. HapylweHue B3anmoaencTeus 6enka ¢ nuraHgamm

4. YMeHbLUEHNe pacTBOPUMOCTH BernkoB

5. NameHeHne nepBrnYHON CTPYKTYpLI 6enka

Bonpoc Ne12
benkn geHatypupytoT B pesynbrarte.....
Bbibepume 4embipe npasunbHbIX omeema

1. lenctBms NnpoTeonnTUYECKNX (OEPMEHTOB
2. MNoBblWweHNa TemnepaTypbl

3. NameHeHuns pH

4. [lenctBma conen TshkenblX MeTannos

5. Bo3gencrtBusi MOYEBUHbI

Bonpoc Ne13
B pesynbTate geHatypaunn 6enkos.....
Bbibepume 4embipe npaguribHbIX omeema

1. YMeHbLIaeTcs nx pacTBOPUMOCTb

2. PaspyliaeTtca HaTMBHasikoHopmauus

3. Monekyna 3aHumaeT 6onbLinii 06beM

4. YBenuumBaeTcsa JOCTYNHOCTb Oernka anst AeNcTBMs MPOTEONUTUYECKNX (DEPMEHTOB
5. MNpouncxoanT rmaponuns NenTUaHbIX CBA3EN

Bonpoc Ne14
3apsag 6enkoBow MONEKyIbl B M303MEKTPUYECKON TOYKE. ..
HabepwuTte cooTBETCTBYIOLWNIA 3HAK (+, -, 0)

Bonpoc Ne15
HeHaTypauumsa 6enka conpoBoxgaeTcs ....
Bbibepume mpu nipagusbHbIX omeema.

1. Pa3pywweHunem 60MbLIOro Yncna MexpaamnkanbHbIX CBA3EN
2. YMeHbLUEHNEM pacTBOPUMOCTH Berka

3. HapyLueHuem npocTpaHCTBEHHON CTPYKTYPbI

4. N3ameHeHneMm nepBUYHON CTPYKTYPbI

Bonpoc Ne16

CTpYKTYPHBIMY €AMHML@MW HYKIEMHOBBIX KACIOT SABNSIOTCA. ...
. AMMHOKNCIIOTbI

. Nentnabl

. MoHOHykneoTnabl

. Bbiclwune xumpHble KMcnoTol

. MnnuepunH

. Fnoko3a

OO WN -

Bonpoc Ne17
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Ons anbbymMnHOB KpOBMXapaKTEPHO......
Bbibepume yemsipe ripasunbHbiXx omeema

1. 310 kncnble 6enku, cogepxalime ocTaTkv rmyTaMmUHOBOW KUCNOThI.
2. Vi3oanekTpuyeckas Tovka X HaxoguTcA B LLIENTOYHON cpege.

3. ObnagatoT BbICOKOW aAcopOLMOHHONM CNOCOOHOCTLIO.

4. BbINONHAT TPAHCNOPTHYI0 PYHKLMIO.

5. ObecneunBatloT KONNONOHO-OCMOTUYECKOE AaBEHNE KPOBU.

Bonpoc Ne18

Benkn, oTHocALIMECS K CNOXHbIM 6enkam .....
Bbibepume Yyemsipe npasusibHbIx omeema
. FemornobuH

. [ncTOHbI

. MpoTamuHebI

. ®occonpoTemnHsl

. MponamuHbl

. ANbOYMUHBI

. [nMukonpoTeuHsl

. XMNOMUKPOHbI

ONO O WN =

Bonpoc Ne19

Benku, oTHocAWwMecs Kk NpocTbiM 6enkam.....
Bbibepume mpu nipagurnbHbIX omeema.
. FemornobuvH

. [MCTOHbI

. CkneponpoTenHbl (NpoTenHonapl)

. Okcmpasa aMUHOKMCIOT

. MponamuHbl

. Anb6YMUHBI

. MukodopuH

. XNNOMUKPOHbI

ONOO AR WN =

Bonpoc Ne20

YeTBepTnyHasa cTpykTypa benka, aTo......

1. lpocTeTnyeckas rpynna n anoyactumua

2. lNMpocTpaHcTBEHHas CTPYKTypa, 0bpa3oBaHHasi BOAOPOAHBIMU CBA3SMU, BO3HMKAKOLL MMM
MeXxay aToMamMu NenTUaHoro ocToBa

3. Cneuunduydeckmii Nopsaok YepeaoBaHUA BTOPUYHBLIX CTPYKTYP

4. ®PyHKUMOHaNbHOE Liernoe, BKMoYatLee HECKOMNbKO NPOTOMEPOB B ONTIMroOMepHOM Gernke
5. benok, cocTosLwmnin 13 0gHOM NONMNENTUAHON Lenu

10.3.2 LWUKANA U KPUTEPUN OLIEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHMA MO UTOraM OCBOEHUS AUCLIUMINHDI

- OLleHKa «OT/IMYHO» BbICTaBMseTCcs oby4vatoLemycs, ecnv nonyveHo 6onee 81% npaBunbHLIX OTBETOB.
- OLleHKa «XOopoLLUo» - nony4veHo oT 71 Ao 80% npaBurbHbIX OTBETOB.

- OLleHKa «yOO0BMNETBOPUTENBHOY» - MOMy4YeHo oT 61 0o 70% npaBunbHbIX OTBETOB.

- OL|eHKa «HEeyOOBNETBOPUTENBHOY» - NONY4YeHO MeHee 61% npaBuIbHLIX OTBETOB.

10.4 NepeyYyeHb NpUMEpPHbIX BOMPOCOB K 3K3aMeHY
1 bruoxmmus, npegMeT u 3agadn. buoxumus B TEXHOMOrMM NULLEBLIX NPOOYKTOB. Mcnonb3oBaHne Gnoxu-
MUYECKNX TEXHOSOTUIA B MULLLEBOW NPOMBbILLIIEHHOCTH.
2. benkn, ux cTpykTypHble Npu3Hakn 1 yHKUNN.
3. AMMHOKUCIOTLI - CTPYKTYpPHbIE eAnHULbl 6enkoB. CTpoeHune 1 knaccudmkauns aMMHOKUCIIOT.
4. CoBpeMeHHble MpeacTaBreHnst 0 CTpoeHnn 6enkoB. YPOBHU CTPYKTYPHOW opraHunsauumn 6enka. Xapakre-
pUCTUKa CBA3eN, CTabUNU3NPYIOLLNX UX.
5. TMpuHumnbl knaccudukaumm 6enkos. XapakTepmucTnka npocTbix 6enkos.
6. CnoxHble 6enku.
7. ®epmeHTbI, Ux cTpoeHne. CXOACTBO M oTNU4Me epMeHTOB U HEBGENKOBbLIX KaTanM3aTopoB.
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8. lMpocTeTudeckune rpynnsl hepMeHToB. KodakTopbl 1 KOepMeHTbI, NX Krnaccudumkaums n pyHKUuu.
9. Ponb BuTamMuHoB B 06pa3oBaHmn KOOEPMEHTOB.

10.CsoiictBa hepmeHTOB. MexaHn3m BNusiHna pH cpeabl n TemnepaTypbl HA aKTMBHOCTb (DEPMEHTOB.
11.Mcnonb3oBaHne hepMeHTOB B TEXHOMNOMMU NULLEBLIX NPOAYKTOB. TpaHCcrnioTaMmMHasa
12. CoBpeMeHHblE MpPEACTaBMeHMST O MeXaHu3me [OencTBusi (OepMEHTOB.

Ctagun cdbepmeHTaTUBHOM peakunn. MonekynsipHble addekTbl hepMeHTOB.

13. Knaccudumkaums un  HomeHknatypa ¢epMeHToB. N3odhepMeHThI.
XapakTtepucTuka knacca okcvagopeaykras. [pumepbl peakuum.

14. TpaHcdepasbl. Mprmepbl peakumii.

15. N'vaponasbl, nx nogknaccel. lNpumepbl peakumi.

16. WMHrmbuposaHne  pepmeHToB.  Buabl  MHIMOGUPOBAHUA: KOHKYPEHTHOE U
HEKOHKYpeHTHOe, obpaTumoe n HeobpaTumoe.

17. MNMoHATne 06 obmeHe BellecTB. OTanbl obmeHa BelecTs. MeTabonuam.

18. Oranbl kaTabonunsma.

19. O6wwmn nyTb katabonmama. OkucnutenbHoe AekapOoKcUMMpoBaHue
NMPOBMHOTPALHOW KUCHOTHI.

20. UnTpaTHbI UMK, nocrneaoBaTenbHOCTb peakuuii.

21. buonornyeckoe 3HadeHne N PYHKLUUM LMTPaTHOro LKNa.

22. pixaTenbHas uenb epMEHTOB - Lenb nepeHoca anekTpoHos (LM13)

23. lNepBuUYHbIE akuenTopbl BOAOPOAa

24. XapakTepucTtumka KOMMOHEHTOB Lienu nepeHoca anektpoHos (LIM3J).

25. ConpsixxeHve peakuumi uukna TpukapboHOBBIX KUCMOT C ObIXaTerbHON Lenbio

dhepmMeHTOB.

26..Mytn cuHTesa AT® - cybctpatHoe U okucnuTenbHoe hocdopunmpoBaHue (NpUMepbI peak-
uun).

27. MexaHuam okncnuTenbHoro pocdopunmpoBanus (teopust Mutyenna).

28. NMyTn obpasoBaHWsa yriekucrnoro rasa B opraHuame. [lekapbokcunvposaHuve

nupysara, ansda-ketornyrapara, usouutpaTa.

29. CeobopHble pagukansl, ceBobogHopaavKanbHOE OKUCIEHNe U aHTUOKUCTIMTEeNbHas

3aluTa B KneTke.

30. XapakTtepuctmka OCHOBHbIX YrrieBofOB XWMBOTHOIO OpraHmM3mMa: WX CTpOeHue, Knaccudukaums,
Buonormvyeckas poneb.

31. Ponb yrneBodoB B NUTaHMU. CyTOYHAst MNOTPeBHOCTb.

32. NepeBapnBaHne 1 BcackbiBaHWe yrreBogoB B opraHax

nueBapuTensHON CUCTEMBI.

33. 3HayeHre nonucaxapuaos (KneTyaTku, NEKTUHOB) B

nuLeBapeHun.

34. Pacnag gucaxapvaos B opraHax nuiieBaputernbHOn cuctemsl. HanmcaTs peakuum

rmaponusa. HenepeHocMMOCTbL AMcaxapuaos (NakTosbl).

35. brocuHTes 1 pacnag rnvkoreHa B TKaHsaX. bronornyeckas pornb 3TUX NPOLIECCOB.

36. Katabonuam rmoko3bl B aHaspobHbIX ycnosusx. bronoruyeckas pone aHaspobHOro rmukonmsa.

37. Katabonuam rnoko3bl B TKaHAX B a3pobHbIX ycrnoBusix. buonoruveckas ponb. OTanbl reKCo3oau-
cbocaTHOro Nyt pacnaja rroKo3sbl.

38. MeHTO3HbIV LMKIT NpeBpPAaLLEeHNS IMOKO3bl B TKAHSX U €ro Gruonormyeckas posb.

39. [MiokoHeoreHes u ero buonornyeckas porb.

40.XapakTepucTMka OCHOBHbIX IMNWOOB OpraHuama 4eroseka: Kraccudukaums.

41. CTtpoeHue nNpocTbix 1 crioxkHblx nunuaos (TAIT, chocchonunngbl).

42. Bronorunyeckas ponb nNMNMaoB

43. buonornyeckasi LEHHOCTb NWNUAOB MWLM, CYTOYHAs NOTpebHOCTb.

44, Porib B NUTaHMKN NONUHEHACLIWEHHBIX XUPHbIX K1UcnoT.Omera-3 1 oMmera-6 XupHble KUCNoTbl. TpaHCKu-
pbl.

45 NepeBapuBaHne N BcacblBaHWe  NUNWAOB B OpraHax nueBapuTEribHON CUCTEMBI.

46.Ponb xén4yHbix KUCNOT. HanucaTb peakumio ruaponuaa Tpuaumnrnmuepona.

47.TpaHCnopTHbIE NUMONPOTENHBLI KPOBM 4YernoBeka. XUNOMUKPOHLI.

NAOHMNHM,NBIM.

48.0kuncneHne BbICLLNX XUPHBIX KUCNOT B TKaHSX.

49.0kuncneHune rmuuepona B TKaHsaX.

50.Xonecteposn, €ero XumMu4eckoe CTpOeHue u Ouonormyeckast porsb.

51. NoTpebHocTb Yernoseka B 6enkax. buonornyeckasa LEHHOCTb 6€MnkoB, HeE3aMeHUMbIE aMUHOKUCIIOTHI.

52. MNpeBpalleHne 6enkoB B opraHax nNULWEBapuUTENbHOM cuUCTeMbl. Ponb CONAHOM KACMNOTLI B ne-
peBapvBaHuM  6enkoB.  XapakTepucTuka NpOTEONUTUYECKUX (PEePMEHTOB Xenyao4YHOro coka.

53. NepeBapuBaHue 6eMnkoB B KULLEYHUKE.
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54. l'neHne BenkoB U aMUHOKUCIIOT B TOJICTOM KULIEYHUKE. Buabl gesaMmHnpoBaHus . Oekapbokcunu-
poBaHue NuM3nHa U OpHUTUHA.

55. ICTOYHMKM ¥ NyTU MCMONb30BaHUSI CBOOOAHbIX aMWHOKWUCIIOT B OpraHusme.

56. Peakunn nepeaMvHUpOBaHWs, porb ryTaMUHOBOW KUCIOTbl. AMMHOTpaHcdepassl, NpumMep peakumm c
ydyactuem AnAT.

57. [exkapbokcunupoBaHme aMWHOKMUCIOT, ponb BuTamumHa BgB 3TOM npouecce.

58. lesamuHupoBaHme amuHokucnot. OkucnutTensHoe Ae3aMUHUPOBaHME ryTaMUHOBOM KUCTOTbI.

59. MyTn obe3BpexunBaHMs amMMmnaka B opraHusme.

60. Ponb rmytammHOBOM KMCNOThLI B 0OMeHe BellecTB. [nyTamar kak nuwesasi gobaeka.

61.ButamMuHbl, KX OTAMYUTENBbHbIE MPUSHAKMN.

62. Knaccudumkaumsa n HomeHknaTypa BUTaMUHOB.

63. lNMoHATUe 0 rMNoBMTaMNHO3aX, aBUMTaMUHO3aXx, rMnepBuTamMmmHo3sax. MNpuynHbl

rMMoOBUTaMUHO30B.

64. OGecneyeHHOCTb HaCeneHWss BUTaMMHaMW B COBPEMEHHBIX YCroBusAX. [pnyYnHbI HeJoCcTaTo4YHON
BUTaMUHHOWN 06EeCne4YeHHOCTN.

65. Butamun A. YyacTtue B obmeHe BellecTB. Ponb ButammHa A B hOTOXUMUYECKOM

akTe 3peHus. OCHOBHbIE MPOSBEHNS TMMTOBUTAMUHO3A.

66. Butamun [1. Ponb kanbuudepona B perynsauumn ocgopHO-KanbumneBoro obmeHa.

HapyweHua  muHepanmsaumMm  KOCTHOW  TKaHM  MNpU TMNOBUTaMUHO3E.

67. Xapakrepuctuka ButammHoB E u K, nx bnonormnyeckue dyHkumm.

68. ButamuH C, ero cTpykTypa, bronorndeckne yHKLMKU. YyacTne ackopGuHoOBON

Kncnotel B MmeTabonuame coeguHUTENBHOM U KOCTHOM Tkauu.  [lposiBneHus

rMnoBuTamMuHo3a ButamuHa C.

69. ButamuH B ero ponb B 06MeHe BelecTB. [1pn3HakmM runoButaMmHosa.

70. ButammHbl B, u PP yyactne B MeTabonuyeckux npoueccax, MoaTBEPOUTbL KOHKPETHBIMU NpU-
mepamn. OCHOBHbIE NPOSIBNIEHMS TMNOBUTAaMNHO30B.

71. ButamuH B6 n ButamuH H, nx yyactne B metabonumame.

72. donuesas kucrnota u ButammH B12 1 nx érnonormyeckast posb.

73. ButamuHonogobHble BellecTBa M aHTUBUTAMMHBI.

42



BnaHk aK3ameHaUuMOHHOro 6unera
Obpasey
denepanbHOe rocygapcTBeHHoe BioaxkeTHOe obpasoBaTernbHOE yupexaeHue Boicllero obpasoBaHus

«OMCKMIn rocyaapCTBEHHbIN arpapHbIi yHuBepcuteT umenun MN.A. CtonbinuHay

Adk3ameH no gucuunnuHe «buoxumua»
ansa oby4yarowmxcs no HanpaeneHuo 19.03.03 — MpoayKTbl NUTaHMA X XKUBOTHOTO NPOUCXOXKAEHUA

3K3AMEHALIMOHHbIW BUNET Ne1

1. (DepMeHTbI, nx CcTpoeHune. CxoncTBO M oTnnymne CbepMeHTOB N HebenKoBbIX KaTtanmn3aTtopoB

2. CsobogHble paaukansbl, CBOGOAHOpaE,MKaHbHOG OKMCINeHne n aHTUOKUCInTEeslbHaa 3alluta B
KNneTKe.

3. OOecneyeHHOCTb HaceneHus BUTaMUHAMKU B COBPEMEHHbIX YCITOBUAX. rlpVI‘-IVIHbI HeOocTa-
TOYHOW BUTAMUHHOW 06ecneYeHHOCTH

LUKAITA U KPUTEPUUN OLLEHUBAHUA
OTBEeTOB Ha BONPOCHI NPOMEXYTOYHOIro KOHTponA

PesynbTatbl 9k3aMeHa onpeaensioT OUeHKaMn «OTIAUYHO», «XOPOLLOY», «YAOBMETBOPUTENbHOY, KHE-
yOOBMNETBOPUTENBHO» U OO BABNAIOT B AEHb 3K3aMeHa.

OueHKy «0OmJUYHO» BbICTABNAOT CTYAEHTY, rMy0oKO M MPOYHO OCBOUBLLEMY TEOPETUYECKMIA U Npak-
TUYECKUIN mMmatepuan AncuuniinHbl. OTBeT OOJTKeH ObITb JTOTNYHbIM, TPAMOTHbIM. CTyD,eHTy HeO6XOﬂ,MMO
Nnokas3aTb 3HaHMe He TOJIbKO OCHOBHOIO, HO U AONOJIHUTENIbHOIO MaTepuana, 6bICTpO OopueHTnpoBaTbCA, OT-
Be4Yad Ha AOOonoJIHUTEeNbHbl€ BOMPOCHI. CTyﬂ,eHT AOOJIKEH CBO60,ClHO cnpaBndAaTbCA C NOCTaBJfIEHHbIMKX 3a4a-
Yamu, npaBuJibHO 060CHOBbIBaTb NPUHATbIE peLleHnA.

OueHKy «xopowo» 3acrnyXmBaeT CTYAEHT, TBEPAO 3HAOLLMIA NPOrpamMMHbIN MaTepuan OUCLUUMIVHDI,
rpamMoTHO U MO CyLLEeCcTBY manarawowmn ero. He cneayet gonyckaTtb CyLECTBEHHbIX HETOUYHOCTEN Npu OTBE-
Tax Ha BOMPOCHI, HEOOXOANMO NPAaBUMBHO NPUMEHSTb TEOPETUYECKME MOMNOXEHUSI NPU PELLEHUN NpaKTUu4e-
CKWX 3ajad, BrnageTtb onpeaenieHHbIMN HaBblkaMU U NpyeMamMu UX BbINONHEHUS.

OueHKy «ydoenemsopumenb/-/o» nony4yaeTt CTYOeHT, KOTOprVI nmeet 3HaHNA TOJIbKO OCHOBHOIo Mma-
Tepuana, HO He YCBOWUIT ero getanu, UCMbITbiBaeT 3aTpygHEHWS MPU peLleHnn npakTnyecknx 3agad. B otee-
Tax Ha MocTaBrieHHble BOMPOCHI CTYAEHTOM JonyLlieHbl HEeTOYHOCTW, AaHbl HEeO4OCTaToOYHO MpaBUNbHbIE
d)OpMan/IpOBKI/I, HapylwleHa nocnenoBaTesibHOCTb B U3JO0XKEHUU NporpaMMHOro matepuana.

OLI,eHKa «HeynoBneTBopuUTesibHO» roBOpuUT 0 TOM, YTO CTYyOEHT He 3HaeT 3Ha4YUTENbHOW YacTun MmaTte-
prnana no AgucuuniinHe, oonyckaeT CylleCTBeHHbIe OLINOKKN B oTBEeTax, He MOXET pelnTb npakTn4eckne
3afayu nnm pewaet nx ¢ 3aTpygHeHnAaMu.

BbicTaBneHMe oueHKU ocyLlecTBNseTCS C y4eTOM ONUCaHUSA NnokasaTternei, KpuTepyes U LWKan oLueHuBa-
HUSA KOMMEeTeHUMA NO AUCLMIIINHE, NpeAcTaBeHHbIX B Tabnuue 1.2

11. UHdopmaumnoHHOe U MeToauveckoe obecneyeHne y4eGHOro npouecca No AUCUUNNUHE

B cooTBeTcTBUM C AENCTBYIOLWMMU FOCYAapCTBEHHLIMU TpeboBaHNaMM O5is peanu3aumm y4ebHoro
npoecca no gucuuninumHe obecnevmBaroLLen kadeapon paspabaTbiBaeTcsi U NOCTOSHHO COBEPLUEHCTBYETCS
yyebHo-meToamdeckun komnnekc (YMKI), cooTBeTCcTBYOWMIA AaHHOW paboder nporpamme v npuraraemMbiin
k Hen. MNpwu paspaboTtke YMK[ kacheapa pykoBoACTBYETCS YCTAHOBIIEHHLIMU YHUBEPCUTETOM TPeboBaHUAMU
K ero CTpykType, cogepxanuio n opopmneHuno. B coctas YMK[ BxoOaT nepevvcrneHHble HUXe 1 apyrue
NCTOYHUKKN y4yebHOM 1 y4ebHO-MeToanYecKon nHdopMaumm, CpeacTsa HarnsgHoCTy.

OnekTpoHHasi Bepcusa akTyanbHoro YMK[, agantupoBaHHas Ans obyyalolmxcsl, BbiCTaBnseTcsa B
nHdopmaLmoHHO-06pa3oBaTenbHON cpeae yHMBepcuTeTa.
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NEPEYEHb

nuTepaTtypbl, peKOMEeHAYeMON ANA U3yYeHUs AUCLUNIIVHDbI

ABTOp, HanmveHoBaHWe, BbIXOOHble JaHHblEe

HocTtyn

1

1. OcHoBHas nuTepaTypa

Buoxumus : yuebHoe nocobue / B. E. Beicokoropckun, T. [1. BopoHosa, O. H.
Jlaszapesa [u gp.]. — Owmck : Omckun FAY, 2016 — Yactb 1 — 2016. — 119 c.
— ISBN 978-5-89764-579-4. — TeKCT : 3NEKTPOHHbIN // J1aHb : 3NEeKTPOHHO-
bubnuoteyvHas cuctema. — URL: https://e.lanbook.com/book/159627. — Pe-
XWUM 0OCTyna: Ans aBTopm3. Nonb3oBaTenen.

http://e.lanbook.com

Boeicokoropckun, B. E. Buoxumus : yuebHoe nocobue / B. E. Bbicokoropckui,
T. [l. BopoHoBa, O. H. JlazapeBa. — Omck : Omckuia IAY, [6. r.]. — YacTb 2 —
2015. — 157 c. — ISBN 978-5-89764-511-4. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3NEKTPOHHO-6MbNnoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/90740. — Pexum goctyna: onsi aBTopua. nosib3o-
BaTenemu.

http://e.lanbook.com

CycnsHok, . M. OcHoBbl 6uoxumun : ydebHuk / .M. CycnsiHok. - 2-e u13fg,.,
ucnp. - Mockea : MH®PA-M, 2021. - 400 c. - (Beicwee obGpasoBaHue:
Bakanaspwuar). - DOI 10.12737/1003787. - ISBN 978-5-16-014795-6. - TekcT :
anekTpoHHbIv. - URL: https://znanium.com/catalog/product/1003787. — Pexum
AOCTyna: No NoAru1cke.

http://znanium.com

PoroxuH, B. B. Buoxumuna monoka n msaca : y4eb. / PoroxuH B. B. - CaHkT-
netepbypr : TMOPL, 2012. - 456 c. - ISBN 978-5-98879-126-3. - TekcT : anek-
TpoHHbn  //  OBC "KoHcynbTawT ctygeHta" :  [camt]. - URL
https://www.studentlibrary.ru/book/ISBN9785988791263.html. - Pexum pgoc-
Tyna : Mo NOAMM1CKe.

http://www.studentlibrary.ru

CeBepuH, E. C. Buoxumus : y4ebruk / nog peq. E. C. CeepuHa. - 5-e nag.
ucnp. n gon. - Mockea : N'OOTAP-Meana, 2016. - 768 c. - ISBN 978-5-9704-
3762-9. - TekcT : anekTpoHHbIN // SBC "KoHcynbTaHT cTygeHTa" : [canT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970437629.html. - Pexnm
4OCTyna : Mo NoAnucke.

http://www.studentlibrary.ru

Bonpocbkl nuTaHna : Hay4YHoO-npakTuyeckun xxypHan - Mocksa : FTOOTAP-
Mepnwna, 1932 -

HCXB

Mywesast NPOMBILLNEHHOCTL : HAY4YHO-MPOU3BOACTBEHHBIN XypHan — Mocksa
: Muwesas npom-cTb, 1930 -

HCXB

PoroxwH, B. B. lNpakTnkym no 6uoxumunm : yuebHoe nocodue / B. B. POroxuH.
— CaHkTt-MNeTepbypr : Jlaub, 2021. — 544 c. — ISBN 978-5-8114-1586-1. —
TeKCT : anekTpoHHbIN // JlaHb : aNeKkTpoHHO-6ubnuoteyHasa cnctema. — URL:
https://e.lanbook.com/book/168600. — Pexum pgoctyna: pans asBToOpWUS.
nonb3oBaTenemn.

http://e.lanbook.com

XVMNYECKUIN COCTaB POCCUNCKUX MULLIEBLIX NPOAYKTOB [TeKcT] : cnpaBOYHUK /
WH-T nutaHma PAMH ; pen.: E. M. CkypuxuH, B. A. TytenbsaH. - Mocksa :
Oelln npunT, 2002. - 236 c. : Tabn. - ISBN 5-94343-028-8

HCXB

NEPEYEHb

PECYPCOB UH®OPMALIMOHHO-TENEKOMMYHUKALUMOHHOW CETU «MHTEPHET»

U NOKANbHbLIX CETEN YHUBEPCUTETA,
Heob6XoAUMbIX AN OCBOEHUA OUCLUMUNIIUHBI
B1.0.13 Buoxumus

1. YpaneHHble ANeKTPOHHbIE ceTeBble yqe6|-|b|e pecypcCbl BpeMeHHOro aocrtyna,
CCbOpMVIpOBaHHbIe Ha OCHOBaAHU NPAMbIX 4O0roBopoB C npaBoo6nap,aTen;|MM

(aneKTpoHHbIe bMbnuoTeyHbie cuctemnl - ABC),

VIHCbOp MaUUOHHbLIE CnpaBO4YHble CUCTEMbI

HanmeHoBaHue JocTtyn
OneKTPOHHO-6nbnunoteyHasa cuctema «Ms3garensctea Jlanb» | http://e.lanbook.com
OneKTpoHHO-6nbnunoteyHas cnctema ZNANIUM.COM http://znanium.com
«KoHcynbTaHT cTyaeHTa». ONekTpoHHas bubnunorteka Tex- http://www.studentlibrary.ru
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https://e.lanbook.com/book/159627
http://znanium.com/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://znanium.com/
http://www.studentlibrary.ru/

Hu4yeckoro BY3a

CnpaBoyHas npasosas cuctema KoHcynbTtaHTtlnoc

JlokanbHas ceTb YHUBEpcuTeTa

2. OneKTPOoHHbIe ceTeBble Y4eOHble pecypchbl OTKPbLITOro gocTtyna:

Cnosapv 1 sHUMKnoneauun Ha Akagemuke

http://dic.academic.ru/

Cawrt xypHana «Bonpockl nutaHus»

http://voprosy-pitaniya.ru/

MpodeccrnoHanbHble 6a3bl JaHHbIX

https://clck.ru/MC8AQ

3. OneKTpoHHbIe y4eGHble U y4eGHO-MeToaMYEeCKME pecyp

Cbl, NOAroToBJIeHHbIE B YHUBepCcuUurteTe:

AsTOp(bI) HaumeHoBaHue Hoctyn

Broxumus : yuebHoe nocobue / B. E. BblI-

cokoropckun, T. 1. BopoHoBa, O. H. Jlasa-

peBa. — Owmck : Omckun TAY, [6. r.]. —
Bbicokoropckui | Yactb 2 — 2015. — 157 ¢. — ISBN 978-5-
B.E. 89764-511-4. — TeKcT: 9NeKTPOHHbLIN // .

. http://e.lanbook.com

BopoHoa T.[. | JlaHb : aneKkTpoHHO-OMONMoTeyHas cucre-

JNazapesa O.H.

Ma. URL:
https://e.lanbook.com/book/90740. — Pe-
XM goctyna: ona aBTopus. nonb3oBaTte-
newn.

Bbicokoropckui
B.E.

BopoHosa T.[.
JNazapesa O.H.

Broxumus : yuebHoe nocobue / B. E. BblI-
cokoropckun, T. [1. BopoHoBa, O. H. Jlasa-
pesa [u ap.]. — Omck : Omckun T'AY, 2016
— Yactb 1 — 2016. — 119 c. — ISBN
978-5-89764-579-4. — TeKCT : 9NEeKTPOH-
HbI // JTlaHb : 3nNeKTPOHHO-OUbNMoTeYHas
cuctema. URL:
https://e.lanbook.com/book/159627. —
Pexum goctyna: anst aBTopua. nonb3oBa-
Tenen.

http://e.lanbook.com
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http://voprosy-pitaniya.ru/
https://clck.ru/MC8Aq
http://e.lanbook.com/
https://e.lanbook.com/book/159627
http://e.lanbook.com/

YYEBHO-METOANYECKOE OBECMNEYEHUE
CAMOCTOATEJIbHOW PABOTbI OBYYAIOLMXCSA
no AUCUUNNuHe

1. YyeObHO-MeTOAUYECKaA nuTepaTtypa

ABTOp, HanmeHoBaHWe, BbIXOAHbl€e AaHHbIE

HocTtyn

Broxumus : yuebHoe nocobue / B. E. Boicokoropckun, T. [1. BopoHora, O. H. Jla-
3apeBa [ gp.]. — Owmck : Omckmn TAY, 2016 — Yactb 1 — 2016. — 119 c. —
ISBN 978-5-89764-579-4. — TeKCT: 9NeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
oubnunoteuHas cuctema. — URL: https://e.lanbook.com/book/159627. — Pexum
JocTyna: Ans aBTopus. Nonb3oBaTenen.

http://e.lanbook.com

Broxumus : yuebHoe nocobue / B. E. Beicokoropckun, T. [1. BopoHoBa, O. H. Jla-
3apeBa. — Omck : Omckun T'AY, [6. r.]. — Yactb 2 — 2015. — 157 ¢. — ISBN
978-5-89764-511-4. — TeKCT : aNeKTPOHHbIN // JlaHb : 9NeKTPOHHO-6nbnmnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/90740. — Pexum goctyna: ans
aBTOpPM3. NoNb30BaTENEN.

http://e.lanbook.com

2. YyeOHO-MeTOAMYECKME pa3paboTKu Ha npaBax PyKonucu

ABTOp(bI) HanmeHoBaHve

HocTtyn

Buicokoropckuit B.E. MeToanyeckme ykasaHWsi NO OCBOEHWIO AUCLIMMIUHbI
Nasapesa O.H. «Broxmmmsa»

MNOC OMIrAY Moodle



https://e.lanbook.com/book/159627
http://e.lanbook.com/
http://e.lanbook.com/

NMPUNOXEHMUE 1

Cbopma TUTYNbHOIO NMUCTa Npe3eHTaunmn

depepanbHoOe rocygapcTBeHHoe BlomaxeTHOe obpasoBaTenbHOe yupexaeHue Boicllero obpasoBaHus
«OMCKMIN rocyapCTBEHHbIW arpapHbIi yHUBEpCUTET

mmeHu MN.A. CtonbinMHa»

ArpoTexHonornyeckui akynbTeT

Kadbeapa npoayKToB NUTaHMS U NULLEBON GUOTEXHOMOMN

Hanpasnexue — 19.03.03 MpoayKTbl NMUTaHNS XXMBOTHOTO NPOUCXOXAEHUS

Joknap,

no gucuunnuHe «broxmmmnsa»

Ha Temy:

BeinonHun(a): cT. rpynnbl

®no

MMpoBepun(a): y4. cmeneHb, O0MKHOCMb

®no

Omck — r.
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MPUNOXEHMUE 2

Pesyn bTaTbl NPOBEPKU Npe3eHTauun uw/poknana

PesynbTaThl NpoBepKu Npe3eHTauuu/goknaaa npenogasarenem
M cobecenoBaHUA CO CTYAEHTOM NpU ero npuéme

OueHo4HOe 3akrioYeHe npenogasarens no gaH-

OueHnBaeMast KOMNoHeHTa foknaaa w/vnu paboTsl Hag HAM HOWN KOMMOHEHTE
OHa cchopMrpoBaHa Ha YpOBHe
MWUHMK-
HUXe
coe MarbHO
a) CooTBeTCTBME CodepKaHUsA AOKMaaa ero teme BbICOKOM pea
HEeM npuem-
npuem-
nemoro
NIEMOM

6) MonHoTa u rnybuHa packpbITUa TeMbl AokNaaa

B) CTeneHb CaMOCTOATENbHOCTM CTyAEeHTa NP NOAroTOBKE AOKIa-
aa

r) CteneHb cobnogeHnsa ctyaeHTom obuimx TpeboBanHmii:

- K 0CDOPMIIEHNIO Npe3eHTaLMn

- K 0DOPMIIEHMIO CnMCKa MCTOMHMKOB MHAPOPMAaLIMK, UCTONb30BaH-
HbIX MpW NOArOTOBKE AOKnaja

4) YpoBeHb NOHUMaHWsi CTYAEHTOM OTpaXkEHHOTo B AoKnage mMarte-
pviana, NposiBNeHHbIV Npy cobecegoBaHum

e) YpoBeHb KOMMYHUKaTUBHbIX HaBbIKOB, NPOAEMOHCTPUPOBaHHbIN
CTYOEHTOM MNpU BbICTYNNEHUN

[oknap NPUHAT C OLIEHKON (3a4YmeHO, He 3a4MmeHo) (6ama)

Bedywuti npernodasamerib ducyunauHbl | (Modnuck) N.0. damunus




NMPUNOXEHMUE 3
dopma TUTYNBLHOrO IUCTa KOHTPOSIbHOM pPaboThl

depepanbHoOe rocygapcTBeHHoe BloakeTHOe obpasoBaTternbHOE yupexaeHue Boicllero obpasoBaHus
«OMCKMIN rocyapCTBEHHbIN arpapHbI yHUBEpCUTET

mmeHu MN.A. CtonbinMHa»

ArpoTexHonornyeckui akynbTeT

Kadbeapa npoayKToB NUTaHMS U NULLEBON GUOTEXHOMOMMM

Hanpaenexue — (19.03.03) «(lMpodykmbl numaHusi XU80MHO20 MPOUCXOXOEHUST)»

KOHTPOJIbHAA PABOTA

no AUCUMNINHE «BroxnuMmns»

Ha Temy:

BeinonHun(a): cT. rpynnol

®no

Mposepun(a): y4. cmeneHb, G0MKHOCMb

®no

Omck — r.



NMPUNOXEHMUE 4

Pe3ynbTaTbl NPOBEPKU KOHTPONLHOW paboThl

OueHrBaeMasi KOMMNOHEHTa
KOHTPONbHON paboThbl

OueHquoesaKnmqumenpenonaBaTenﬂ

No JaHHOW KOMMOHEHTEe

OHa cchopmMUpoBaHa Ha ypoBHe

BbICOKOM

cpegHem

MUHUMalbHO
npunemMmnemMmom

HUXe
npunemriemoro

CobntogeHue cpoka caayum
KOHTPOIbHOM paboThl

CooTBeTcTBME CoaepXaHus
KOHTPOIbHOW paboThl

MonHoTa u rmybuHa packpbITus
TEMbl KOHTPOJIbHON paboTbl

CreneHb cobnogeHns cTyaeH-
TOM 06LWmx TpeboBaHW:

- K 0(pOpPMMEHNI0 KOHTPOMNBHOW
paboThbl

- K odpopmneHuto bubnmorpa-
dryeckoro cnmcka

CteneHb caMoCTOATENbHOCTU
5 CTyAeHTa Npu NoaroToBKe KOH-
TPOnbHOWM paboThl

OOuwme BbIBOAbI M 3aMevaHns no paboTte

(3auyTeHO, He 3a4TeHO):

KoHTponbHasi paboTa NpuHsATa C OLeHKOW

(oueHka)

(6ama)

Bepoywuii npenogasatesib AUCUMNIIAHBI

(nodnucs)

n.0. damunusa

CtyneHT

(nodnucs)

n.0. damunusa




