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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-
HOM AUCLMUMNIUHBI:

KomneTteHuun, .
Koa v Hanme- KoMnoHeHTbI KoMneTeHuun,
B hopMUpOBaHMM KOTO- -
< HOBaHWe UH- dopmMMpyeMble B pamKax JaHHOW ANCLUMNIUHDI
pbiX 3agecTBOBaHa Auc- -
MWK AuKaTtopa goc- (kak oxxugaembln pesynbTaT ee OCBOEHNS)
TUXXEHUN KOM-
3HaTb M NOHU- ymeTb genatb BNageTb HaBbIkaMu
Kon HauMeHoBaHue neTeHummn ~
MaTb (oencrtBoBaThb) (MMeTb HaBbIKKW)
1 2 3 4
O6wenpodeccMoHanbHblie KOMNEeTEeHLUN
OlNK-2 | CnocobeH npume- nO-3 onk.. Nc- NmeeT 3HaHua | YmeeT ncnonb3o- | BrnapeeT HaBblkamu
HSTb OCHOBHbIE nonb3yeT 3Ha- B obnacTtu BaTb 3HAHWA B NCMonb30BaHMWs 3Ha-
3aKOHbl U MeToabl Husa B obnacTtu ovonornye- obnactu 6uono- HUI B obnacTtu 6uo-
uccnenoBaHum ec- | GUONOrMYecknx | CKUX Hayk Ans TMYECKUX HaykK NOrNYECKUX HayK ans
TECTBEHHbIX HayK Hayk ans sege- BeeHUs 1 Ons BeAeHuUsa un BEEHVSI U COBEp-
ONS peLleHns 3a- HUA 1 coBep- COBEPLLUEHCT- COBEPLLEHCTBO- LLIEHCTBOBAHUSA TEX-
AaJ npodpeccuo- LUEHCTBOBAHNSA BOBaHUS TeX- BaHWS TEXHOMO- HOOMMYECKOro Npo-
HanbHOW gesTenb- TexHonormye- HONOrM4Yeckoro rMYeckoro npo- Liecca u obecneye-
HOCTU CKOro npouecca npotecca un Luecca u obecne- HUsA 6Ge30nacHoOCTU
1 obecneyeHuns obecneyeHuns YyeHus besonac- npoayKuun
©e3onacHocTun 6e3onacHoOCTM | HOCTU MpPOJYKUUK
npoayKuum npogyKuum




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

YpOoBHU CChOPMUPOBAHHOCTN KOMMNETEHLMIN

KOMMEeTeHUMsA He chopmu-

poBaHa MUHUMAaIbHbIV cpeaHuii BbICOKUI
OueHKN chopMMPOBAHHOCTU KOMMETEHLMI
2 3 4 5
OueHka «Heydosnemsopu- | OueHka  «ydoernemeo- | OueHKa «Xopowox OueHKa «omnu4yHoO»
N— MokasaTens oue- | MeTbHOY p)L(Jmeano» oo M coe.
Wnaexc 1 HUBAHWS — 3Ha- apakTepucTika cpOpMMPOBAHHOCTU KOMNETEHLIUM p pea
HasBaHue Topa foctu- | MHAuMKaTops! komne- HISI, yMEHMS!, KomneTeHuusi B NOMHOM ChopMUPOBaHHOCTb CdopMmpoBaHHOCTL koM- | CdhopMUpOBaHHOCTb kom- | CTBa KOHTPOIA
KomneTeHLyn | KEHAM KOMMe- TeHunn HaBblk/ (Bnage- | Mepe He chopmupoBaHa. KOMMeTEeHLN COOTBET- neTeHLWW B LIeNoM CooT- MeTeHLWN NONTHOCTbLIO opmuposanms
TéHUMM HIsT) metoLwyxca 3HaHwii, yme- CTBYET MUHVUMAIIbHbIM BETCTBYET TpeBOBaHUAM. COOTBETCTBYET TpeGoBa- KoMneTeHuun
HWUIA N HaBbIKOB HeoCTaToM- TpeboBaHuam. Nmeto- Wmetowmxcst 3HaHui, yme- HUsIM. MimetoLumxcs 3Ha-
HO AN peLleHns npakTnyde- LLIMXCS 3HAHWI, YMEHWN, HWIN, HAaBbIKOB N MOTMBa- HWUA, YMEHWI, HaBbIKOB 1
Ckux (NpodheccrnoHanbHbIX) HaBbIKOB B LiENom JoC- LMKN B LLenoM JOCTaTOYHO MOTMBALMW B NOSTHOW Me-
3agay TaTOYHO 4NN peLleHns ONs peLleHns cTaHaapT- pe 4oCTaTOYHO Ansi peLue-
npakTnyeckux (npodec- HbIX MPaKTU4eckux (npo- HUSA CIOXHbIX NpaKTnye-
CVOHarnbHbIX) 3ada4 deccroHarnbHbIX) 3agay CKux (npodeccrnoHanbHbIX)
3agay
KpuTepumn oueHnBaHus
OrK-2 Cno- NO-3 onk-2 [MonHoTa 3HaHun NmeeT 3HaHus B HepoctaTtoyHo 3HaHuN B Mmetowmxcs 3HaHun B Nmetowmxcs 3HaHun B Nmetowmxcs 3HaHun B TecTupoBaHue;
cobeH npume- obnacTtu 6uonoru- obnacTu G1monornyeckmx obrnacTu GMonorm4eckmx obnacTtun 6ruonornyecknx obrnacTu 6uonormyeckmnx TeopeTuyeckme
HSITb OCHOB- YEeCKUX Hayk Ans HayK Ansi BeAEHUS U coBep- HayK Ansi BEAEHWs 1 HayK Al BeOEHUS U Co- HayK Ansi BEAEHWS U COo- BOMpPOCHI 3K3a-
Hble 3aKOHbI U BeAeHNs 1 co- LLIEHCTBOBAHNSA TEXHOSOM- COBEpLLEHCTBOBaHMS BEPLLUEHCTBOBAHMWS TEXHO- BEPLUEHCTBOBAHMS TEXHO- MeHaLMOHHOro
MeToAbl Uc- BEPLUEHCTBOBAHWS Yeckoro npotiecca u obec- TEXHOJIOMMYECKOro npo- nornyeckoro npotecca u nornyeckoro npotwecca u 3agaHus;
cnegoBaHuin TEXHOMOrMYeCKoro neyeHus 6esonacHoOCTn uecca n obecneveHus obecneyeHus 6e3onacHo- obecneyeHusi 6esonacHo- TeopeTnyeckme
€CTeCTBEHHbIX npouecca u obec- npoayKkumm 6e3onacHOCTV NpoaykK- CTU NpoAyKUMM BronHe CTU NPOAYKLUM B NOJHOW BOMpPOCHI K ce-
Hayk Ans neyeHusi 6esonac- LM B LLeNIOM JOCTaTou- [0CTaToO4HO Mepe A0CTaTo4YHO MUWHapPCKNM
peLueHus HOCTU NpoayKumm HO 3aHATUSM U
3agaq npo- Hanuuve ymeHui YMeeT Mcnonb3o- YMeeT ucnonb3oBaTb YMeeT vcnosb3oBathb YMeeT ncnosb3oBathb YMeeT ncnonb3oeatb nabopaTopHbIM
heccuoHanb- BaTb 3HAHUS B 3HaHusA B obnactu 6uonoru- 3HaHus1 B obnacTtu 6umo- 3HaHusA B obnactu 6rono- 3HaHus B obnacTtu 6uono- 3aHATUSIM; On-
HOW aesiTenb- obnactu 6uornorn- | 4eckux Hayk Asnsi BeeHus 1 TIOTMYECKMX HayK ans rMYecKMX Hayk ans Befe- TMYeCKMX Hayk ans Beae- POC; KOHTPOIb-
HOCTHU YeCcKuX Hayk ans COBEPLUEHCTBOBAHWS TEXHO- Has paboTta

BedeHus u co-
BEPLUEHCTBOBAHWS
TEeXHOIOrM4YecKoro
npotecca u obec-
neyeHus 6esonac-
HOCTM NpoayKuum

normyeckoro npouecca u
obecneyeHuns 6e3onacHOCTH
npoayKkumm

BELEHVSI U COBEPLLEHCT-
BOBaHUWs TEXHOMOTMYe-
CcKoro npotiecca u obec-
neyeHus 6esonacHoCcTn
NpoayKUMK B LIENOM
[0CTaTOYHO

HWS1 U COBEPLLIEHCTBOBA-
HWSI TEXHOMOMMYECKOoro
npouecca n obecneyeHus
6e30nacHOCTM NPoAYKLMM
BMOJSIHE AOCTaTOYHO

HWSI U COBEPLLEHCTBOBA-
HUS1 TEXHOMOMMYECKOro
npouecca n obecneyeHus
6e30MacHOCTN NPOAYKLMM
B MOJIHOW Mepe JocTaTou-
HO

Hanuyune HaBbIkoB
(Bnagexue onbiTom)

BnapeeT HaBbika-
MW MCMONb30Ba-
HWUSI 3HaHWUI B 06-
nacTu 6uonoruye-
CKWX HayK Ansi
BedeHus v co-
BEpLUEHCTBOBaHUSA
TEXHOMOrM4YecKoro
npotecca u obec-
neyeHus 6esonac-
HOCTU NpoayKumMm

He BnageeT HaBblkamu UC-
Nonb30BaHWs 3HaHWI B 00-
nacTu G1MonorMYecknx Hayk
Onsi BeJeHNs U COBEpLLEH-
CTBOBaHUSI TEXHOOMMYECKO-
ro npotecca u obecneyeHus

6e3onacHOCTM NpPoayKLMK

Vmetolmxcs HaBbIKOB
MCMONb30BaHNS 3HAHUI
B obnacTu 6uonoruye-
CKWUX HayK Ans BeAeHus
1 COBEPLUEHCTBOBaHMS
TEXHOINOMMYECKOro npo-
uecca un obecneyveHns
6e3onacHOCTV NpoaykK-
UMM Lenom A4ocTaToyHo

MmeloLLmxcs HaBbIKOB
MCMNONb30BaHUs 3HaHWUI B
obnacTtu 6ruonornyecknx
Hayk Ansl BeeHUsi 1 Co-
BEPLUEHCTBOBaHMS TEXHO-
rlorMyeckoro npotecca u
obecneyeHusi 6eaonacHo-

CTU NpoAyKUMM BroSHe

[0CTaTo4YHO

MmeloLLmxcs HaBbIKOB
MCMNONb30BaHUS 3HaHWUI B
obnacTu 6rmonormyeckmnx
Hayk Ans BejeHWsl U co-
BEPLUEHCTBOBaHMS TEXHO-
rlorMyeckoro npotecca u
obecneyeHusi 6esonacHo-
CTU NPOAYKLUM B MOJTHOM

Mepe [0CTaTo4HO

(ans 3ao4How
dopmbl 00y4ye-
HWS), ANEKTPOH-
Has npe3eHTa-

ums/goknan
(ans ctyneHToB

OY4HOW POPMbI

obyyeHus);




2. CTpyKkTypa y4ye6HOM paboThl, coaepxaHme U TPYyAOEMKOCTb OCHOBHbIX 3l1IEMEHTOB AuC-

UUMNIIUHDb

2.1 OpraHusaunoHHasi CTPYKTypa, TPYAOEMKOCTb U NiaH U3y4YeHnUst AUCLMMIUHDI

Bug y4ebHon paboTbl

TpydoeMKocCTb, Yac

cemecTp, kypc*

OYHasi 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 BUAbl BHEAyAUTOPHbIX CAMOCTOSTENbHbIX
paboT:
BbinonHeHve 1 cgada SnekTpoHHOW npe3eHTaumn 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 coava aKk3amMeHa No UToram oCBOeHUsl aucumn- 36 9
JINHbI
Yachbl 252 36 216
OBLUAA TpyaoeMKoCTb AUCLUNIIUHDI: 3aueTHLIE SAVAVLE! 7 1 6

2.2. YkpynHéHHas cofepxaTtenbHasi CTpyKkTypa y4e6HOM AMCUMNNUHBL 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 6uoOXumusi. 20 | TectupoBaHue
1. Buoxumus u eé posb 8 MexHo- na-3
Jnoeuu nuwesbix MpoodyKkmos onk-2
1 | 2. Benku, ux cmpoeHue, ceolicmea | 26 | 18 4 4 6 4 8
u QyHKyuUu
2 | @epmeHmsbl 38 28 6 4 10 8 10 TecTupoBaHue
3 | Buonoesuyeckoe 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-3
Jioeuu nuwiesbix MpoodyKkmos TectupoBaHue Ork-2
2. benku, ux cmpoeHue, ceolicmea
U hyHKYuU

2 | @epmeHmsl 42 2 1 1 40 TectupoBanue
Buonoeuyeckoe okucneHue. ObmeH | 36 3 1 2 33 TectupoBaHnune
geujecms U 3Hepauu.

4 | Memabonuam yeneeodos, nunudos | 76 6 3 3 70 TecTupoBaHue
u berkos

5 | lopmMoHbI U eumamuHbl, ponb 8 | 56 2 1 1 54 TecTupoBaHue
obmeHe seuwecms
[MpomexyToyHas atTecTtaums 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 o6yyaroLMXCA
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 3afaHus U pekoMeHaauuu.
[na cBoeBpeMEHHON MOMOLLM OByvaloLWMMCs NPU U3YYEHUU OAUCUMMNIMHBI kadedpoi opraHu3ytTcs
WHAMBMAYaSbHbIE M FPYNMOBbLIE KOHCYMbTaLWUW, YCTaHaBNMBaETCSl BPEMS NMPUMEMa BbINONTHEHHBLIX paboT.
YuntblBasi cTaTyCc AUCUMNINHBI K €€ U3YYEeHWIO NPeabsABNSIOTCS Creayowme opraHu3aunoHHble Tpe6o-
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, pUTMMYHas CamMOCTOsITENbHAs ayauTopHas M BHeayauMTopHas paboTta obyuatouierocs 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) n cpegHero npogeccnoHanbHoro 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
NONOXUTENbHON oueHKkon. B crnyvyae He NOMHOro BbIMNOMHEHUSA YKa3aHHbIX YCIOBUA MO YBaXXWUTEbHOW
npuunHe, obyvarowemycss Moryt ObiTb  MpearnoXeHbl WHOMBMAYalbHble 3a4aHWsi MO MPOMyLEHHOMY
y4yebHOMY MaTepuany.

4, JleKLUMOHHbIe 3aHATUSA

[ns nayyatowpyx ANCLUUNIVHY YATAKOTCA  NEKUMM B COOTBETCTBUM C NaHOM, NpeaAcTaBneHHbIM B Tabnvue 3.

Tabrnuya 3 - J1eKUMOHHbIN KypcC.

No TpynoemKkocTb no
- pasgeny, yac.
© MpumeHsieMble UH-
= s Tema nekuun. OCHOBHbIE BOMNPOCHI TEMbI TepakTuBHble dop-
) 5 OYHas 3ao04Has
= = Mbl 00y4eHus
@ o dopma dopma
3 =
1 2 3 4 5 6
Tema: Buoxumus n eé pornb B TEXHONOMMU NULLEBbLIX 2
npoayKkToB
1 1 1. NpepmeT 1 3agaym Gruoxummnm
2. Ponb 61M0X“MUM B TEXHONOMMN NULLEBLIX NPOAYKTOB
3. AMVWHOKMCINOTbI — CTPYKTYPHbIE eANHULIBI 6ENKOB.
Knaccundukaumsa ammHokncnot




Tema: CtpoeHue n hU3nNKo-xuMmm4eckme CBomMCTBa
6enkoB

1-2 | 1.OneKkTpo-xumuyeckue cBoncTBa 6enkos
2. KonnowvaHble cBolicTBa 6enkoB
3. [eHaTtypauus n ocaxageHue 6enkos
Tema: ®epMeHTbI Jekuus
1. MNoHATMe o dhepmeHTax. BM3yanusaums
2. Xumunyeckas npupoga. CtpoeHne 1 cBocTea cep- Jlekums-6ecena
MEHTOB
3.KohakTopbl 1 kodepmMeHTbl. BuTamuHHble KOogep-
MEHThI
3.5 4. Knaccudukauusi 1 HomeHknatypa hepMeHToB
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 UHIMBUTOPLI hEePMEHTOB
7. ®epMeHTbI B NULLEBOWN NPOMbILLNIEHHOCTU
Tema: O6meH BeLecTB U IHEPTUM B OpraHn3me Jlekums
1) O6Lasa xapakTepucTka obmMeHa BeLLeCTB. BM3yanusauus
2) Otanbl obmeHa BellectB. ObLme u cneumduryeckne JNekuusa-6ecena
nyTn obmeHa.
3) O6wmn nyTb kKaTabonmama — LMK TpUKapOoHOBbIX
Kncnot
6-8
4) CoBpeMeHHble npeacTaBneHnss o Guonornyeckom
OKUCreHnm
5). KOMMNOHEHTbI AbIxaTenbHON Lenu.
6). MexaHuam okMcnmMTenbHOro ocopuUnMpoBaHnst
7).CBoboaHble pagukansl B GMonornyeckmx npoweccax,
8). AHTMOKCMAAHTBI B NPOAYKTax NUTaHus
Tema: YrneBoabl u nx oomMeH Jlekumns
1) CtpoeHue n knaccudukauus yrnesoioB BU3yanusaums
2) Bronoruyeckas ponb yrnesofos. Ponb yrnesoaos B Jlekumna-6ecena
nUTaHUK
3) lNpeBpalleHns yrneBodoB B opraHax mnuLlieBapu-
9 TENbHOW CUCTEMBI
16 4) CuHTe3 1 pacnag rnukoreHa
5) AHaapo6HOe oKUCneHne yrnesonoB
6) AspobHoe okucreHue yrrneeBofdoB (rekcos3onmdoc-
aTHbIN NyTb)
7) Fekco3oMoHOOCHAaTHBIN MyTb (MEHTO3HbBIN LMKIT)
8) MMokoHeoreHes
9) Perynsiums yrneBogHoro obmMeHa
Tema: Innuabl U nx oomeH
1) CrtpoeHue n knaccudukauust nNUAoB 1 nx éuono-
rmyeckasi ponb
2) Ponb nunvuaoBs B NUTaHWK
3) [peBpalieHre NMNMAOB B OpraHax nuLeBapeHns
11- | 4) PecuHTE3 XMpa B CTEHKE KMLLEYHMKA
12 | 5) TpaHcnopT NMNMAOB B KPOBU
6) OkncneHve rnuuepuHa B TKaHAX
7)  OKuUCNEHUE XUPHbIX KUCMOT B TKAHAX
8) CuHTE3 XMPHbIX KNCNOT
9) O6pa3oBaHuNe KETOHOBbLIX TEN
Perynaums nunugHoro obmeHa
Tema: O6meH 6enkoB
1). Ponb 6enkoB B nuTaHun
2) MNpeBpalleHre GenkoB B OpraHax NULLIEBapuTEnbHON
13- | cuctemsl
14 | 3) M'HueHne 6enkoB U aMUHOKUCTOT
4) MexaHu3m 06e3BpexuBaHNs NPOAYKTOB FHUEHUSI
5) MNpeBpaLleHne aMNUHOKUCIIOT B TKaHSAX
6) ObpasoBaHMe KOHEYHBLIX NPOAYKTOB a30TMUCTOro 06-
MeHa
Tema: FOpMOHBI
1)Knaccudukaumsa n mexaHnsm gencTsus ropMoOHOB
15- | 2)[opMOHBbI LieHTparnbHbIX XXerné3 1 UX ponb B peryns-
16 LMn obMeHa BellecTB
3)opMOHbI Nepudepnyecknx xXenés n ux posbe B pery-
nsuumn obmeHa BeLLecTB
17- | Tema: BUTamMuHbI, ponb B 06MeHe BelwecTB 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 popma 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 obpasoBaTenbHoro 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.

Tabnuua 4 - NpuUMepHbIN TEMaTUYECKUI NNaH NPaKTUYECKMX 3aHSATUI Mo pasaenam y4ebHoM ANCUMMNWHBI

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 5

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 1

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
OKUCTIMTENBHOrO hOChOpUNNPOBaHUs

Tema cemuHapa: CBoboagHopaaukanbHoe
oKucrneHue

1) CBoboaHble pagvkanbl B G1onornyeckmx
npoueccax

2) AkTuBHbIE POPMBbI KUCTIOpOoaa




3) AHTHMOKMCNIUTENbHAas cucTeMa

4)Knaccudmkauus NPUPOOHbLIX
aHTMOKCMAAHTOB
Tema cemnHapa: MeTabonuam yrnesogoB 4 1 Pa3bop KoH- ocn
1)MepeBapuBaHue yrnesonos. CuHTe3 1 pac- KpeTHbIX CU-
nag rnukoreHa. Tyauum
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) Okucnexve rnuuepona.
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) FTOPMOHbI LEHTParbHbIX 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) XKupopactBopvmMbie 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 3aHsaTuo; Y3 CPC — Ha 3aHATMM BbiJaeTcs 3aaHne Ha KoHKpeTHyto BAPC;
MNP CPC — 3aHaTVe cogepxatenbHo 6a3npyeTcs Ha pesynbTatax BbIMONHEHUs1 obyyatowmmest koHkpeTHon BAPC.

** B T.4. npu ucnonb3oBaHumn matepuanos MOOK «HasBaHue», HasBaHve BY3a-paspaboTtuunka, HasBaHWe nnatgopMbl U CCbiflka Ha
KYpC (C yKa3aHvnem gaTtbl nocrnegHero obpaiyeHusi)

lMpumeyaHus:

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

- obecneveHne NpaKkTU4ECKUX 3AHATUIA y4eBHON, y4yebHO-MeToaMYEeCcKOn NMTepaTypolt U MHbIMU BUBNUOTEYHO-UHDOPMALIMOHHBIMK
pecypcamu 1 cpeacTeamm obecneveHns obpasoBaTenbHOro npotecca — cM. Mpunoxerust 1 m 2.

MoarotoBka OOy4aOLMXCA K MPAKTUYECKMM 3aHSATUSIM OCYLLECTBMSIETCA C Y4ETOM OOLLEN CTPYKTYpbI
y4yebHoro npouecca. Ha npakTuieckmx 3aHATUSIX OCYLLECTBMSETCS BXOOHOW M TEKYLLMIA ayaAWUTOPHBIA KOHTPOSb B
BUZE OMNpoca, MO OCHOBHLIM MOHATUSIM OUCLIMMIUHBI.

MogroToBka K NPaKTUYECKUM 3aHATUS NoApa3yMeBaeT BbINOSHEHWE JOMALLHEro 3aAaHus K odepes-
HOMY 3aHATUIO MO 3aaHWsIM NpenoJaBaTersl, BblAaBaeMblM B KOHLUE NPebiayLLero 3aHSATUs.

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 CAMOKOHTPOIS.

Lkanb! U KpUTEPUN OLIEHKM
CaMONoAroTOBKM K CEeMUHAPCKUM 3aHATUAM:
- OUEHKa «3aymeHo» BbICTABMSETCS, €CMU CTYAEHT Ha OCHOBE CaMOCTOSITENIbHOMO W3Y4YEeHHOro
maTepuana CMOr BCECTOPOHHE PacKpbITb TEOPETUYECKOE CoOepKaHNe TEMbI.

10




- OUEeHKa «He 3a4YmeHO» BbICTaBIIAETCA, eClnn CTyOeHT HeaKKypaTHO Od)OpMI/IJ'I OTYETHbIN matepuan
Ha OCHOBE CaMOCTOATEJSIbHOIo U3y4YeHHOro martepuana, He CMOr BCECTOPOHHE pPacCKpbIiTb TeopeTudeckoe
cogepxaHne TeMbl.

6.JlabopaTopHbIe 3aHATUA NO AUCLMNIIMHE U NOArOTOBKa 00yYaloLerocs K HuUM

Ne Tpynoemkocte JIP, | 00 cBAPC | @
yac 4
, m
oF | 8% | E%
Se lag| 83
8 C o o0
o T o & 3
2 Tema nabopaTopHoi paboTbl OqHas f 5 T T ¢ S8
g . 5 O4YHO- 3a0y4Has 8o oo 23
a = = 3ao4Has | dopma 5w Eg s s
=3 copma 3@ o E 2 s
ge | E3 | §°
o 2 Ely =
= T O 3
] ™M I
= o |
1 2 3 4 5 6 7 8 9
1 1 KauyecTBeHHbIE peaKLmn Ha aMUHOKMNCIIO- 2 +
Tbl
1 2 2 OcaxpgeHne 6enkoB MoOJioKa 2
3 3 BbigeneHve anb6ymmHoB v rmobynvHos 2 +
13 Genka KypuHoro sua
2 4 4 CpaBHuUTENbHOE OENCTBNE HEOPraHuye- 2
CKMX KaTann3aTopoB U (DEPMEHTOB.
5 5 BnvsHue pH Ha genctene bepMeHTOB 1 +
6 TepmonabunbHOCTb hepMeHTOB 1 +
CneundunyHoCTb AeNCTBNS (DEPMEHTOB 2 + Pa6o-
TaB
6 7 Marnblx
rpyn-
nax
AKTMBMpPOBaHWE N TOPMOXEHNE aeNCTBUA | 2 + Pab6o-
depmeHTa amunassl TaB
7 8 Marnblx
rpyn-
nax
8 9 KoHKkypeHTHOE TOPMOXeHMe CyKumMHaTAe- 2
rMaporeHasbl ManoHOBOW KUCIOTOW
3 9 10 | AHaspobHoe okucneHue 2 +
10 11 KauyecTBeHHbIE peakumm Ha MOHOCaxapu- +
abl
AHanus nueBapuTenbHbIX COKOB Ha nNpu- | 2 +
11 12 | cyTtcTBME B HUX (DEPMEHTOB, AENCTBY!HO-
LUMX Ha ONWro- 1 nonucaxapugsl
PacTBopeHue 1 aMynbrMpoBaHue XMpoB 2 + Pa6o-
TaB
12 13 Marnbix
rpyn-
nax
13 14 KayecTBeHHbIE peakLun Ha XXeNn4YHble Ku- 2 +
4 cnoTbl
15 KayecTBeHHOE OTKpbITUE AENCTBUS 1 +
hocponunnas nogxenygoyHOM Xenesbl
OnpepeneHne akTMBHOCTU NaHKpeaTuye- 1 + Pa6o-
14 CKOW nunasbl TaBs
16 Manbix
rpyn-
nax
15 17 KayecTBEeHHbIN U KONNYECTBEHHbIN aHanua | 2
XENygo4YyHOro coaepXnmoro
16 18 BrnnsiHne KMCNOTHOCTYM XenyaoyHoro coka | 2
Ha nepesapviBaHne 6enkos
17 19 | KayecTBeHHble peakLumn Ha ropMOHbl 2
5 KauyecTBeHHbIe peakuun Ha BUTaMUH A n 2
18 20
BuTamuH C
19 21 | Konn4yecTBeHHOe onpegenenne ackopbu- | 2

Tabnuua 5 - NpumepHbIi TeMaTMyecknii nnaH nabopaTopHbIX 3aHATUI MO pa3aenam y4eGHOM AMCLUNMMHBI
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HOBOW KUCMOTbI B NULLEBbIX NPOAYKTaX | |

Utoro JIP O6wasa TpygoemkocTb JIP 38 M3 HUX B MHTEpaKTNBHOMN
dopwme: 10 yac
* B T.4. npu ncnonb3oBaHum matepuanos MOOK «HasBaHue», HazBaHve BY3a-paspaboTtumka, Ha3BaHve nnaTtgopMbl 1 CCbifka
Ha Kypc (C ykasaHvWeM AaTbl nocnegHero obpalieHvs)
lMpumeyvaHus:
- MaTepuanbHo-TexHU4eckoe obecneyeHne nabopaTopHOro nNpakTukyma — cM. Mpunoxenwve 6;
- obecneyeHne nabopaTopHOro NpakTukyma yyebHow, y4ebHO-MeToanYecKon nuTepaTypon N MHbIMU BUBNMOTEYHO-
MHpOpMaLMOHHBIMK pecypcamMu U cpeacTBamm obecneyeHusi obpasoBaTtenbHoro npotecca — cM. Mpunoxerust 1 m 2.

Llenb npakTukyma — 3aKpenuTb 3HaHWs TEOPETUYECKNX OCHOB OMOXMMUK, MPUBUTL CTyAEHTaM HaBbIKu
CaMOCTOATENBbHON 1 3KCNepUMeEHTanbHon paboThbl.

lMockonbKy nMporpamMma MpakTUKymMa paccyMTaHa Ha CaMOCTOSITENbHOE M3yYeHUe TEeOopuu Mo Kaxzaow
KOHKpeTHoW paboTte, TO, NonydymB OT npernofaBaTtend 3agaHve Mno BbINOMHEHW0 nabopaTopHon paboThl,
noaroToBbTECH K €€ BbINONHEHW0. [ns 3Toro O3HaKkoMbTeCb C peKoMeHOauusMu, NpuBeAEHHbIMU B
HaCTOALLMX MEeTOANYECKMX ykasaHuax. M3yunmte TeopeTuyeckuin matepuan, nonb3ysacb PeKOMEHAOBaHHOW
nnTepaTypomn MU KOHcnekTamu nekumin. NpoBepbTe yCBOEHWE MaTepuana, NMCbMEHHO OTBETMB Ha BOMPOCHI
CaMOKOHTPONS.

MpucTynanTe K BbIMONIHEHMIO paboThl TOMLKO MOCHEe pa3pelleHns npenogaeartens. Pesynberathl onbiTa
o6s3aTenbHO NoKaxuTe npenogasartento. Pabortante B xanartax!

lMpu cocTtaBneHum ot4yeTa No paboTe NpuaepKMBanNTECh CreayHoLero nnaHa: Ha3saHue paboThbl, Lenb
paboTbl, OTBETHI HA BONPOCHI CAMOKOHTPONS, Xo4 paboTbl, pe3ynbTaTel U HAOMOAEHNS, BbIBOAbI.

PaboTta cumTaeTca 3ayTeHHOW Mnocrne npeacTaBrieHVst OTYeTa M OTBETa Ha KOHTPOJSIbHbIE BOMPOCHI
npenogasaTens.

LLkanbl 1 KpUTEPUN OLEHKN:

— OUEHKa «3a4TeHO» BbICTaBnsieTca obyvarowemycs no nabopatopHon paboTte, ecnu OH nNpegocTa-
BMN OTYeT No nabopaTtopHoi paboTe; SCHO, YETKO, FIOTMYHO U rPaMOTHO OTBEYaeT Ha BOMPOCHI AN camo-
KOHTPOISi, F(PAaMOTHO M YeTKO M3naraeT BbIBOAbI.

— OLEHKa «He 3a4TeHO» BbICTaBnsieTcs obyyalolleMycs, ecriv OH He cobntogaeT Tpebyemyto dopmMy
N3INOXeHnd, He oTBe4YaeT Ha KOHTPOJ1bHbIe BOMPOCHI npenogaBaTensa.

7. O6wme MeTogMYECKNE PeKOMEHAALUN MO U3YHEeHUIO
oTAenbHbLIX pa3fenoB AUCLUNIUHbI

Mpy n3yvyeHnn KOHKPETHOro pasgena AUCLMNNUHLI, U3 YACIA BbIHECEHHbIX Ha NEKLUWOHHbIE 1 NPaKT K-
yeckune 3aHATUs, obyyarolemycs creayeT yuuTbiBaTb U3MNOXEHHbBIE HDKE pekoMeHaaunn. ObpaTute Ha HUX
ocoboe BHUMaHWe Npu NOAroTOBKE K aTTecTauuu.

PaboTa no TeMe npexge Bcero npegnonaraeT ee nsyyeHve no y4ebHuKy nnm nocobuto. Heobxogumo
BblpabaTbiBaTb CAMOCTOSITENbHbIE CY)XAEHMWS, AONOMNHAA UX apryMeHTaumen, Y4to u cregyeT AeMOHCTPUpo-
BaTb Ha cemuHapax. [Ansa BblpaboTku CaMOCTOATENBHOIO CYXOEHUS BaXKHbIM SIBNAETCS YMeHue paboTtaTtb ¢
Hay4HOW nuTepaTypon. [NoaTomy paboTa no Teme Kpome ee n3yvyeHus no y4ebHuky, nocobuto npegnonaraet
TakrkKe MOMCK MO TeME Hay4YHbIX CTaTen B Hay4HbIX XypHanax no 6uoxmmmn. Beibop ctatby, OTHOCALLENCH K
Teme, nydwe genatb no nocrnegHMM B rogy Homepam, rae npMBogMTCA NepeyeHb cTaTen, onyorMKOBaHHbIX
3arog. CamocTosaTenbHasa NOArOTOBKA nNpearonaraeT UCMNOMb30BaHMe psaa MEeToOL0B.

1. KoHcnekTupoBaHue. KoHCcnekTMpoBaHMe NO3BOMNSET BblAENUTL IMaBHOE B U3y4aeMOM MaTepuane u
Bblpa3uTb CBOE OTHOLLEHWE K paccmaTpuBaeMol aBTOpoOM npobneme.

TexHuka 3anucert B KOHCMeKTe WHAMBMAYyanbHa, HO €CTb psA NpaBur, KOTOpble MOryT MpPUHECTU
Nnonb3y ero COCTaBUTEMIO: Ha4yMHas KOHCNEKT, credyeT 3anucaTb aBTopa U3y4aemoro npousBedeHusi, ero
Ha3BaHWe, UCTOYHWK, F4e OHO OnyGrMKOBaHO, rog ngaHus. MNMopsaok KOHCNEKTUPOBAHUS:

a) BHMMaTerbHOe YTeHNe TEeKCTa;

©) Nnonck B TEKCTE OTBETOB HA NOCTABIIEHHbIE B U3y4aeMOl TemMe BOMpPOCHI;

B) KpaTKoe, HO YEeTKOE U NMOHATHOE U3ITOXEHUE TEKCTA;

r) BbigeneHune B 3annucu Hanbonee 3Ha4YNMbIX MECT;

4) 3an1cb Ha NoJisiX BO3HMKAKLLMX BOMPOCOB, MOHATUN, KATErOPUIN U CBOUX MbICIEN.

2. 3anucu B hopmMe TE3NCOB, NITAHOB, aHHOTaUMA, (POPMYNMPOBOK onpeaeneHun. Bce nepeuncnen-
Hble bopMbl NOMOratT BbICTPOW OpUEHTALMM B NOATOTOBIIEHHOM MaTepuare, nogbope aprymeHToB B Nosib-
3y U MPOTMB Kakoro- Nnbo yTBeEPKAEHUS.

3. CnoBapb noHATUIN K kateropuin. CocTaBneHne crioBaps NoMoraeT ObiCTpee ocBamBaTb HOBLIE MO-
HATUS N KaTeropuum, yBepeHHee nMmm onepupoBaTh. [1ogo6HbIV cnoBapb cneayeT BeCTU YeTKo, pa3bopumnBo,
4yTobbl YOOBHO 6bINO UM nonb3oBaTbed. M3 npuseaeHHoro B YMK rnoccapusi HYXXHO K KaXAOMYy ceMuHapy
BbIOMpaTb NOHATUS, OTHOCALLMECS K U3ydaeMon Teme, 06beanHATb UX JIOTMYECKON CXEMOW B COOTBETCTBUM
C BOMpocamMu CEMMHAPCKOTO 3aHATUSA.
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Paspen 1 Crtatu4yeckasi bmoxumms
1.1 Buoxmmus u eé pornb B TEXHONOMMU NULLEBLIX NPOAYKTOB

KpaTkoe cogepxaHue

Buonornyeckas xmumns (6MOXMMKS) - Hayka O XMMUYECKOM COCTaBE XXMBbIX OPraHM3MOB U NpeBpa-
LLIEHNSIX BELLEeCTB U 3HEPrnn, NPOUCXOAALUUX MPU UX XKU3HEOEATENbHOCTU. 3HaHUA XMMWYECKOro cocTaBa
XMBbIX OPraHM3mMOB, NPWKU3HEHHbIX NPeBpaLLEeHUIA BELLECTB B HUX NOMOryT ByayLiemMy MHXeHepy NULLEeBOn
NPOMBILLMIEHHOCTN NPAaBUIBHO MOHATb XMMUYECKME U BMOXMMUYECKUE MPOLIECCHI, NPOUCXOAALLNE NpU Xpa-
HEeHWUW, TPaHCNOPTUPOBKE U NepepaboTKe NULLEBOrO Cbipbd, M HANPaBMSATb 3TU NPOLECCHI B HYXXHYHO CTOPOHY
C Uenbio npuaaHus roTOBOMY MPOAYKTY XOPOLUEero BHELIHero Buaa, BKyca, apomMaTa, BbICOKOW MULLEBOW U
O1onornyeckon LEeHHOCTH.

B atom pasgene HeobxooumMo NO3HAKOMUTLCHA C NMpegMeTamu U 3agadamy Buoxmmmnm, nctopuen ee
pasBUTUSA KaK Hayku, U3y4uTb rPynnbl SIEMEHTOB U COEAMHEHMWI, BXOOSALWMX B COCTaB OpPraHM3mMoB, YACHUTb
UX POfib B MUTAHUN YENOBEKa U XXUBOTHBIX, CBA3M OPraHn3ma C BHELUHEN Cpeow.

Buoxnmusa opopmmnack kak camocTosTenbHas Hayka BO BTOpoK nosioBuHe XIX B. Ha OCHOBe opra-
HU4YeCKON Xumumn n dusnonornn. B ceoem passutum oHa onupaeTcs Ha NPakTUYECKUI OMbIT U NOTPeBHOCTM
MeOWLMHbI, CENbCKOro X0351IMCTBA, psga oTpacnen NnpoMbILLNIEHHOCTH.

CoBpemeHHas 6roxmmumsa 4OCTUrNa KpynHbIX ycnexoB Kak B obnactn 6uonoruum, Tak n B o6nactu oT-
OENbHbIX MHXEHEPHbIX HayK. NMpumMepom NpunoxeHnst ycnexos GUOXMMUU, MUKPODMONOIrMN U UHXEHEPHbIX
HayK SBMSAOTCS MOSTOYHAs MPOMbILLSIEHHOCTb, BUTAMUHHAA Y NPOMBbILLITIEHHOCTb MUKPOBMOMNOrnMYecKoro CuMH-
Te3a NULEBbIX U KOPMOBBLIX NPOAYKTOB, APYrMe NPou3BOACTBA HOBOW OTPacnn HapoL4HOro X03smncTea - 6uo-
TEXHOSOTnK.

BOI'IpOCbI Ana CaMOKOHTPOA

1. Yto n3aydaeT 6Gmoxumua? Kakoe oHa nmeeT 3HavyeHue O oTpacnen nuLLEBOW NPOMbILLNIEHHOCTH
n GnotexHonormn?

2. Ponb oTevecTBeHHbIX ydeHbix (AH Baxa, AA. Janunesckoro, B.W. MannaguHa, M.C. LiseTa, KA
Tumnpsasesa, AH. Benosepckoro 1 ap.) B pa3sutum buoxmmmn?

3. Kak ocyLiecTBnsieTcs MOneKynsapHas opraHm3aums XMBoro opraHmama?

4. Ha3oBUTE OCHOBHbIE COEAMHEHUS, BXOASLLNE B COCTaB KMETOK PACTUTESbHbBIX U XXUBOTHbIX Opra-
HU3MOB 1 MULLEBOrO ChIpbs?

5. Kakum obpasom ocyLLecTBSAETCS CBA3b OpraHn3mMa C BHELLUHEN cpedon?

1.2. Benku, Ux cTpoeHne, CBONCTBA U hyHKLUM

OTOT pa3gen ABnsieTcst Hanbornee BaxHbIM B BMOXMMUK, T. K. OENKOBbIE BELLECTBA UrpatoT UCKITHO-
YNTENbHYK POfib HE TONBbKO B MOCTPOEHMMN XMBOW MaTepUn, HO N B OCYLLECTBIIEHUN XU3HELEATENbHOCTM
opraHuama.

Benkn (NpoTewnHbl) - opraHMyeckue, asotocogepXaliue nonMMepHble COeAMHEHNS, MOHOMEPHBLIMU
€MHMLAMM KOTOpPbIX SIBMISKOTCA A-aMUHOKUCAOThI.

CopepxaHve 6enkos B opraHusamax konebnetcs B WMpOKUX npegenax. Maccosasi gons asota B
Bernkax M3 pasnuyHbix Bronornyecknx obbekToB konebnetca B npegenax 15-18%. Hanpumep, B 6enkax
3epeH neHnbl 1 sumeHst cogepxuntea 17,54%, 6enkax puca - 16,8%, 6enkax monoka - 15,65% a3sorTa.

Benkn n nx nponsBoaHbIE SBMNSTCA BaXKHOW COCTABHOW YaCTbH KaXKAOro XKMBOTO OpraHvMaMa u ur-
paloT peLlatoLLylo pofib BO BCEX Mpoueccax U ABneHnsix xunsHn. OrpomHoe pasHoobpasue yHKunii 6enkos
onpepensieTcst pazHoobpasmem Ux aMmmHOKUCIIOTHOIO COCTaBa.

B HacTosiLee BpemMs U3 pacTUTENbHBLIX M XXUBOTHLIX OpraHM3MoB BblaeneHo okorno 200 aMUHOKUC-
not. M3 atoro uncna B coctaBe GenkoB obHapyxeHo Gonee 20 aMUHOKUCIIOT, KOTOpblE Ha3blBalOTCA Mpo-
TEUHOreHHbIMK (OenkoBoobpasyowmmmn), 1 ABa ammaa.

[ns noHMMaHus CBOWCTB NPOTENHOTEHHbLIX aMUHOKUCIIOT HE06X0ANMO 3HaTh:

- aMMHOKMCIOThl 06nagaroT aMOTEPHBIMU CBOMCTBAMM, CYLLLECTBYHOT B (hopMe BMNONspHbBIX MOHOB
N B pesyrnbTaTe NpeacTaBnsoT cO60N BHYTPEHHNE comnu, Y koTopbix COO-rpynna HaxoguMTcs B MOHHOWM CBSI-
an ¢ NHs *-rpynnom;

- @MUHOKMCIOTLI (3@ UCKIIOYEHMEM TMMLMHA) UMEET aCMMMETPUYECKUIA aTOM yriepoga v obpasyeT
nsomepsbl L- n D-paga. BcTpevatowmecs B 6enkax aMmmMHOKUCIOTHLI MpuHaanexar K L-psaay;

- aMWHOKMCNOTBLI OTNMYalTCs APYr OT Apyra CTPYKTypon BGokoBbIX Lenew (pagukanos, o6o3Havae-
MbIX 6ykBor R). OHU onpenensoT MHOrMe xmMmmuyeckme u guandeckme ceoncTea 6enkos, OPMUPYIOT No-
BEPXHOCTb NONUNENTUAHOM Lienu.

CoBpeMeHHas knaccmdukaums aMMHOKUCIIOT OCHOBaHa Ha pasnuyusax B nonspHocTu pagukanos (R-
rpynn). R-rpynnbl (W, cnegoBaTtenbHO, aMUHOKUCIIOTLI) NOAPa3aensitoTCs Ha YeTblipe OCHOBHbIX Knacca: 1)
HenonsipHble unu rmapodobHbie; 2) NonspHbIe, HO He3apshKeHHbIE; 3) NMONOXUTENBHO 3apsXeHHble; 4) oT-
puuaTenbHO 3apsbkeHHble (Mpu pH 6-7, T. €. Npy 3Ha4YeHusax pH, COOTBETCTBYIOLLMX YCITOBUSAM, CYLLECTBYHO-
MM BHYTPWY KNETKN).

Mo dusnonornyeckomy 3Ha4YeHWIO Ansi OpraHn3Ma YerioBeka 1 KMBOTHbIX pasnn4yaloT 3aMeHVMbIE U

13



He3aMeHNMble aMUHOKUCIIOTLI. He3ameHnMble aMUHOKUCIIOTLI B OpraHU3Me YernoBeka CUHTE3MpoBaTbCs He
MOTYT U OOIMKHbI NOCTYNaTb C NULLIEW; UX BOCEMb: BanwuH, NenuunH, Nn3vH, N3onenunH, METUOHUH, TPEOHUH,
TpuntodaH, deHunanaHnH. 3eneHble pacTeHus U MUKPOOPraHU3Mbl CUHTE3NPYIOT BCce Heobxoanmble Ans
obpasoBaHus 6enkKoB aMUHOKUCHOThI.

C noHATMEM «3aMeHVMble N He3aMeHVMble aMWHOKUCIIOTbI» TECHO CBA3aHbl MOHATUS O NMOMHOLEH-
HbIX U HEMONHOLEHHbIX Benkax.

N3yyeHne amMMHOKUCIIOTHOro coctaBa 6enkoB MpPou3BOAAT Mnocrne ux rmgponusa. PasnuyatoT Ku-
CNOTHBIN, PEPMEHTATUBHBLIN U LenovHon ruaponns 6enkos. [Ana pasgeneHus obpasoBasLuencs nocne rua-
ponusa 6ernkoB CMeCH aMUHOKUCIIOT LUMPOKO NPUMEHSETCH XPOMOTOrpaddnuyecknini MeTod, npearioKeHHbIn
npoceccopom BopoHexckoro yHusepcuteta M.C. LiBetom B 1903 r. ansa pasgeneHns pactutenbHbIX Nur-
MeHTOB. OCTaTkm aMUHOKMUCAOT B Monekyrne 6enka coeguHeHsl Mmexay cobor nentugHbiMu cBassamu (-CO-
NH-), obpa3oBaHune KOTOPbIX NPOMCXOANT 3a CYET B3aMMOAENCTBUS HAaXOOAWMXCS Y A-yrNepogHoro atoma -
COOH 1 NHy-rpynn pasHbiX aMUHOKMCIIOT.

B u3yyeHun cTpoeHusi 6enkoB BaXHOe 3HayeHue umelT paboTel pycckoro buoxummka A.A. OaHu-
NEeBCKOro M Hemeukoro xnumuka 3. Guwepa. 3. Puwep cosgan NOAMNENTUOHYIO TEOPUIO CTPOEHUSA BerkoB,
NONy4YMBLLYIO NPU3HaHME B HACTOsILLEee BPEMS.

CoeamnHeHusl, NOCTPOEHHbIE N3 OCTaTKOB ABYX aMUHOKUCIIOT, COEANHEHHbIX NENTUAHON CBA3bIO, Ha-
3bIBalOTCA AgunenTugamu, u3 Tpex - Tpunentugamu, U3 YeToipex - TeTpanentugamu, U3 AT - neHTanentu-
Aamu v 1. g. MHorve 13 nonunenTuaoB copepxartcs B cBOGOAHOM BuAe B pacTeHusx. [1pyumepom moxet
CNYXWTb TpUNenTug rmoTaTUOH, COCTOSALWMA U3 OCTaTKOB MULMHA, LUCTEMHA N Y-TNIOTAaMUHOBOW KUCHOTHI.
Ero ocobeHHO MHOro cogepXxutcs B 3apobiLle MWEeHNYHOro 3epHa 1 gpoxokax. [niTaTnoH cnocobeH akTu-
BMpOBaTb NpoTeoneTuyeckme pepmMeHTbl pacTUTENBHOIO NPOVNCXOXAEHUS.

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

Takum obpasom, cornacHo nonunenTUAHOW Teopuu, Mornekyna 6enka NnocTpoeHa u3 ogHOM UNn He-
CKOJIbKUX CBSA3AHHbIX Mexdy cobor nonvMnenTuaHbIX Lenemn, COCTOALUMX M3 aMUHOKUCIIOTHBbIX OCTaTKOB.
MenTtugHas uenodka 6enkoB UMeET (MCKIYas HEKOTOPbIE aMUHOKUCIOTbI) OAMHAKOBBINA CTPYKTYPHbIV ane-
MeHT (-NH-CH-CO-), cbopmMupytoLLMin ee OCHOBHYIO (rMaBHYH) Lienb; pagukarnbl aMUHOKUCIOTHBIX OCTaTKOB
pacnonoXeHbl CHapyxu, No 6okam NeNTUAHOM Lenu.

Momumo nentugHoMW, B Genkax umerTcs avcynbcuaHas, BogopoaHasi, MOHHAasa (conesas), Hemno-
nspHas (rmgpodobHoe B3aMMoaencTBume) 1 Apyrue CeBssu.

CBA3n (koBaneHTHbIE N HEKOBANEHTHbIE) B MOreKynax 6enkoB urpatoT BaxkHYIO POSib B CO34aHUN U
cTtabunusaummn KoHdopMaLm (Unm CTPYKTYPHOWM opraHusaumm) 6enkoBbiX MOMeKyn, asnsowencsa cneumdu-
yeckon ans kaxgoro 6enka. Ncxoga na koHdopmaumm (MPOCTPaHCTBEHHOW OpraHu3auum), pasnuyatoT rno-
OynsapHble (LWapoBuaHble) 1 dUbPUNNSpHbIE (HUTEBUAOHBLIE) GENKN.

Ha ocHOBaHMN peHTreHOCTPYKTYPHOro aHanm3a u ¢ y4eToM pe3yrbTaToB OObIYHbIX XUMUYECKMX Me-
TOOOB BblAENEHO YETbIPE YPOBHA CTPYKTYPHOW OpraHusauun 6enkoBow MOMEKyIbl: NepBuUYHas, BTOpUYHas,
TpeTu4Has u YeTBepTUYHas.

MepBU4Has cTpykTypa - 3TO NocrefoBaTenbHOCTb PAcMONOXEeHUS aMUHOKUCTIOTHBLIX OCTaTKOB B NO-
nnenTngHoun uenu.

BTopuyHasa cTpykTypa - 3T0 MPOCTPaHCTBEHHAs yKragka rnaBHoOu Lenu; oHa bbiBaeT AByX TMMOB: O.-
cnupanb n B-ctpyktypa. CBA3n, xapakTepHble Ans NePBUYHON 1 BTOPUYHOW CTPYKTYPbI, AEWACTBYIOT B MaB-
HOW uenu.

TpeTuyHasa CTpyKTypa - 3TO pacrnpederneHve B NpoCTpaHCTBE BCEX aTOMOB GENKoBOW MOMekynbl,
unu cnocob yknagkv B MpOCTPaHCTBE NOMMNENTUAHONW uenu. Hapagy co CBA3siMU B rMaBHOW LiENM BO3HMKA-
0T CBA3M M MeXAy pagukanamm ocTaTtkoB aMUHOKUCIOT.

BonblWWHCTBO GENKOB C OTHOCUTENBHOW MOMEKYISAPHON Maccoi bornee ThiCAYM SBNSATCA ONUro-
MepHbIMU. OHM COCTOAT U3 ABYX MMWM HECKOMbKUX OTAENbHbIX NONMNEnTUAHbIX Lenen (npoTomepoB). Kax-
Aas MHOMBMOyanbHas Lenb ONMroMepHoro 6enka MoXXeT MMeTb CBOK COOCTBEHHYIO MEPBUYHYIO, BTOPUYHYIO
N TPETUYHYIO CTPYKTYPY. XapaKTepHbI cnocob yknaaku (pacnornoXeHus) B NPOCTPaHCTBE OTAENbHbIX NOMN-
nenTUAHbLIX Llenen onuroMepHoro 6ernka B ero HAaTMBHOW KOHhOpMaLunM Ha3biBalOT YETBEPTUYHOW CTPYKTYp-
HOW. TpeTuyHasi n YeTBepPTUYHasi CTPYKTYpPbl 6EMKOB - TPEXMEpPHbIE.

HaTtmeHOM (NpupogHOW, HEM3MEHHON) KOHpOpPMaLIME Ha3bIBAKT XapakTEPHY TPEXMEPHYIO CTPYK-
Typy 6enka, B KOTOPOM OH CTabuneH n NposBnseT BMONOrMYECKy0 akTMBHOCTb NpW PU3NMONOrM4eckux ycno-
BusAX (Temnepatypa u pH).

Benku - BbICOKOMONEKynsipHble coeauHeHus, obnagatowme rmapodunbHbIMM CBOMCTBAMM. MX OTHO-
cuTEenNbHbIE MONEKYNsIPHbIE Macchl konebniotcsa ot 5733 (MHcynuH) ao 40 MnH. (BUpYC TabavyHoM MO3auki).
Pasmepbl 6enkoBoi MOMeKynbl COOTBETCTBYIOT pasmepy konnounaHbelx yactuy, (1-100 HM), noaTomMy pacTBo-
pbl 6enka obnagaloT CBOMCTBaMM KOMMOMOHbLIX pacTBOpoB. B pesynbTaTe 6onblIOro pasMmepa Monekynbl
Bernka nNoYTM He CnocOoBHbI NPOHUKaTL Yepes Mopbl MeMBpaH KNETOK OPraHM3MOB U NOPbl UCKYCCTBEHHbIX
nonynpoHuuaemMsix MembpaH. OTO CBOMCTBO MCMOMb3yeTCs AJA OYUCTKM pacTBOPOB BEnkoB OT HU3KOMOMe-
KynspHbIX BelecTB. MeToa Takon o4MCTKM BernKkoB nony4un HassaHve guanuasa.

KoHueBble aMnHO- 1 KapOOKCUMbHbBIE FPYMMbl NONMAENTUOHON LENM U CNOCOOHbIE K MOHU3aLmMKn pa-
Avikanbl aMUHOKUCITOTHBIX OCTaTKOB OMNpedensoT KNCOTHO-OCHOBHbIE CBOMCTBa GenkoB (Hannune 3apsaga,
amdoTepHoCcTb 1 ap.). B 3aBncnmocTtu ot pH cpegbl 6enku 6yayT nepemellatbes kK kKatoay unm aHoay. Pas-
AeneHue GenkoB Ha MHAMBMAYalbHbIE KOMMOHEHTBI NMPY MOMOLLM NMOCTOSIHHOTO 3NIEKTPUYECKOro ToKa Hasbl-
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BaloT aNeKTpodopesom.

PacTtBoprmocTb 6enKkoB B BOAE CBsI3aHa C HANM4MeM 3apsiia U C rmapartaumen Kaxaon ero Mosneky-
nbl. YoaneHve 3apsga v rugpaTHon 000noYku conpoBoxaaeTcs BeinageHvem 6enka B ocagok. OcaxaeHue
©ernkoB u3 pactBopa HeTpanbHbIMW COMsIMU (XNTOPUAOM HaTpusl, CyNbaToOM aMMOHMS, CyrbaToM MarHms
1 Op.) Ha3bIBalOT BbiCaNBaHNEM.

Benkn BbINONHAT CBOMCTBEHHbIE UM (DYHKUMM TOMBLKO MpU (OU3NONOTMYECKUX YCNoBusAx (OnTu-
ManbHaga Temnepartypa, pH, koHueHTpauusa conen u T. n.). MNpu Bo3gencTanm pasnuuHbiX pusmyecknx (Tem-
neparypa Bbllle 60°C, BbICyLUMBaHWE, YNbTpasByK, yNbTpadnoneToBoe U3nyvyeHne u Ap.) U XMMUYECKmX
(kpenkune KUCROoTbl U Weno4vm, MOYEBNHA, CONMKU TSXKENbIX MeTannos, AybunbHble BewwecTsa 1 ap.) hakTtopos
Benkn cpaBHUTENBHO NErko U3MEHSAIT HATMBHYIO CTPYKTYPY MAaKpPOMOIEKYr, Tepss npu 9TOM psf CBOUX
nepBoOHavanbHbIX CBOMCTB, U Mpexae BCero pacTBOPMMOCTb U BMONOrMYECKy0 aKTUBHOCTb. JTO SIBNEHMe
nony4yunno HasBaHwe geHaTypauuu. [JeHaTypauus xapakTepHa Tonbko Ans 6enkos, CBsi3aHa C HapyLIEHNEM
TPETUYHOW M YaCTUYHO BTOPWUYHOW CTPYKTYpOW GEernkoBOW MOMEKyNbl U HE COMPOBOXAAETCA U3MEHEHUSAMM
NepBUYHOW CTPYKTYpbI.

Mpouecchl geHaTypauum UMEKT BaXKHOE 3HAYEHUE B MULLEBON M NErkon NpoMbILLIIEHHOCTU. Ha Hux
OCHOBaHO KOHCEpPBUPOBaHWE NULLEBBLIX NPOAYKTOB, AyOneHue Kox, xneboneyeHve u 1. n. [JeHaTypmpoBaH-
Hble Benkm XopoLLo NepeBapmBaloTCs U YCBaAMBAKOTCS OPraHM3MOM YenoBeka.

HeHaTypaumio 6enkoB B KaKON-TO Mepe MOXHO U NpefoTBpaTuTb. ITO OCOBEHHO BaXHO Npw U3ro-
TOBIMEHUN hepMeHTaTMBHbIX NpenapaToB. [pn HU3KMX TemnepaTypax (He Bbiwe +5°C) opraHudeckmne pac-
TBOpUTENW (CNUPT, aueToH) He geHaTypupytoT 6enku. U3 GonblunmHcTBa 6enkoB MeToaom nuodmnmsaumm
(BbICYLLMBAHWE B BaKyyMe M3 3aMOPOXEHHOIN0 COCTOSHMS) MOXHO MOMYyYUTb CYXOM NOPOLUOK, KOTOPbINA CO-
XpaHseTcs NpuM KOMHATHOM TemnepaTtype (B 3anasHHbIX amnyrnax) B TeYeHue ONUTENbHOro BpemeHn 6e3
noTepu HaTUBHbIX CBONCTB.

Mpun nsyyeHnn Tembl cnegyet o6paTUTb BHUMAHME U Ha TO, YTO €OAMHCTBEHHBIM METOLOM MNony4e-
HWUS1 YMCTbIX GENKOB ABMSIETCA BbIAENEHNE UX U3 MPUPOAHBIX UCTOYHMKOB (MYKW, OPOXOKEN, 3epHa u ap.).
Onsi ycnewHoro BblgeneHust 6enka m3 Guonormdeckoro obbekrta HeobXxoOAMMO TOH4Yallee U3MeNbYeHne
TKaHEeN BNOTb A0 pa3pylleHust KNEeTOYHbIX CTEHOK. V3BneyeHne pacTBopuMMbIX GENkoB Npov3BOAST AuC-
TUNNMPOBAHHOM BOAOWN, pacTBOpamMu HenTpanbHbix conen (8-10%), 6ydepHbiMM pacTBopamu, pactBopamu
cnupTa, CMMPTOBOCONEBLIMU CMECAMM U T. M. [pakTu4eckn akcTpakuuio 6enkos NpoBoAsAT OAHOBPEMEHHO C
nsmenb4yeHnem bruonormdeckoro obbekTa. UTobbl n3bexaTe AeHaTypaumio 6enka B npouecce ee Bblgerne-
HWs1, BCE onepauuun NpoBOAAT B MATKMX YCIOBMSAX: MPU HU3KOW TemnepaType, OnTUManbHOM 3HadeHun pH,
nsberasi 4ENCTBUSA PE3KMX XMMUYECKUX peareHToB. B pactBop n3 Guonormyeckoro obbekTa B npoLecce Bbl-
AeneHus nNepexoasT pasnuyHble rpynnel 6enkos. PasgeneHvne nx Ha oTaenbHble rpynnbl UM MHAuBMAYyarnb-
Hble 6enkn (PpakunMoHMpOBaHNE) BeOyT pa3HbiMK cnocobamu: BbiCanvMBaHWEM, OCaXOEHMEM OpraHUYecKu-
MW pacTBOPUTENAMMW, ANATNTM30M, ANEKTPOdOPE30M, XpOMOTOorpacmen, METOAOM MOSEKYNSAPHBIX CUT U T. .

MeTopn kayecTBEHHOro o6HapyXeHus 6eNkoB B pacTBOpax OCHOBaH Ha MX CNocoBOHOCTM AaBaTtb npu
B3aUMOOEWNCTBUN C OTAENbHBIMU XMMUYECKUMUN BELLECTBAMUN OKpaLLEHHblE COeaNHEHNS (LBETHbIE peakLnm)
unu BeiNnagaTtb B 0cafok (peakumu ocaxgeHus). [ns KonvdecTBeHHOro onpegenenns 6enkos B buonoruye-
CKuX 0O6beKTax M NULLEBLIX NPOAYKTAX LLUMPOKO MPUMEHSOT XMMUYeCcKue 1 usmyeckme metogbl aHanumsa. M3
XMMMYecknx Hanbonee yacto mcnonb3yloT metod Kvenbaans, metog Jloypu, meToa, OCHOBaHHbIM Ha Guy-
petoBoun peakuuun. Cpegun umanyecknx MeTogoB Hambornbllee pacnpocTpaHeHne NonyyYnnu pedpakTromeT-
puyeckun, cnekTpooTOMETPUYECKUN.

B HacTosiWwee BpeMsa pauuoHanbHas knaccudukaumnsa 6enkoB OTCYTCTBYeT, O4Hako HeEOBXO0AMMOCTb
B Knaccudmkaumm aTMX CoeauHeHun cyuwlectByeT. 1o cTeneHn cnoxHoctTu Bce 6enkn genaTca Ha Ase
fornblne rpynnbl: NPOCTble U crioxHble. K npocTeiM 6enkam, nnu npotemHam (NpoTocC - NepBbli, MaBHbIN),
OTHOCSATCA Oenku, Aarwme nNpy ruaponmae ToNbKo aMUHOKUCIOTbI. CnoXHbIMK Benkamu, unu npotemgamm
(T.e. NPOM3BOAHLIMU MPOTEMHOB), Ha3bIBAOTCS BELLECTBA, COCTOsILLME M3 nMpocToro Oenka v gobaBovHON
rpynnbl He6ENKOBOW NpUpPOabI.

MpoTenHbl B 3aBMCMMOCTU OT PacTBOPMMOCTU B Pa3fIMYHbIX PacTBOPUTENSX pasgenstT Ha cne-
aywouwme rpynnel: anbOyMuHbl, rMobynuHbl, NPONaMWHbI, TNIOTENWHBLI, TMCTOHLI, NpoTeMHondbl. MHorne us
3TMx 6enkoB BXOOAT B COCTaB Kak PacTUTENbHbIX, TAK U XXUBOTHbLIX OpraHu3MoB. TONbKO B PaACTUTENbHbIX
opraHuamax cogepxaTcs NponiamMmuHbl U IOTEHWHbI. OHM COCTaBMAOT OCHOBHYIO Maccy KINenKOBUHbI.

B 3aBrucMMOCTM OT Xxumu4deckon npupogbl 4obaBo4HON (HEOENKOBOW, NPOCTETUYECKON) rpynnbl pas-
nuyalT crnegywowme npoTenabl: HYKNeonpoTenabl, XPOMOMPOTEMWHbl, FMMOMPOTEWHbI, [FTMKONPOTEWUHBI,
doconpoTenHsl, MeTannonpoTenHsl. Npu ndyyeHnn rpynn CroXHbIX GEnKoB Henb3s OTOXOECTBMASATb Me-
TannonpoTenHbl N XpOMONpoTenuHbl. B meTannonpotenHax metannel (keneso, Mefb, MarHni 1 Ap.) CBA3aHbl
HEenocpeACTBEHHO CO CTPYKTYPHbIMU 3fieMeHTaMM NonNunenTuaHoOW Lenun. B xpomonpoTenHax mMeTansbl BXO-
OAT B cocTaB HebenkoBOM rpynnbl U HENOCPEACTBEHHO C BENKOBOW YacTbio He CBA3aHbl. N3yunTte xummnye-
CKoe CTpoeHue HebernkoBon YacTn NPoTENAOB.

lMocne o3HakoMneHus ¢ MaTepmanom No METOOUYECKUM yKasaHUsM HEOBX0AMMO CONOCTaBUTb €ro ¢
pabouyen nporpammon. Ha atom atane

paboTbl Bbl nonyunte npeacrtaBneHve o CNOXHOCTM AUCLUNAMHLI U 3aTpaTax BPEMEHU Ha ee U3y-
yeHne. Onpegenve MeCTo AaHHOW OUCUMUMAMHBI B CBOEM y4eOHOM MnaHe, NpuUcTynanTe K U3y4yeHuto ee ma-
Tepuarna no y4ebHuky. Nocne paboTbl Hag KaXxabiM pas3gernioM, UCnonb3ys y4ebHUK, HeobXxoaMMO OTBETUTL
Ha BOMpPOChI Ansi CAMOKOHTPOTS.
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Bonpocbl A4ns caMoKOHTPOsS

1. YTo Takoe 6enkn? KakoBbl X 3NIEMEHTHBIV COCTaB, COAEPXaHNE B NULLEBOM PacTUTENbHOM Cbl-
pbe?

2.. Ha kakux cBoncTBax OenkoB OCHOBaHO UX Ka4yeCTBEHHOE ODHapyXeHne 1 KoNM4YeCcTBEHHOE onpe-
aeneHvne? HasoBuTe UBETHbIE peakunn Ha Genku.

3. Kak MOXXHO onpeaennTb aMUHOKUCIOTHBLIN cocTaB 6enkos?

4. Kakne aMmUHOKMUCNOTbI Ha3bIBAKOTCA NPOTEMHOreHHbIMN? X 0bLlee Yncno, CTpoeHne 1 CBONCTBA.

5. MpuHumnel kNaccudmkaumm ammHokmcnoT. 'mapodunbHble (NonsipHblie) U rMapodobHbIe (Herno-
NAPHbIE) aMUHOKMCOTLI, X XapakKTepucTMKa U MEeCTO pacronoXeHns B Monekyne 6enka pagukanoB 3TuX
aMUHOKUCIIOT.

6. Yto Takoe nentugel u nonunentuabl? CTpoeHue 6enkoB. KoBaneHTHbIE CBS3W B Monekyne benka.
PyHKUMOHaNbHbIE rPyNnbl B 6enkax. MNonHoueHHbIE U HEMOSHOLIEHHbIE BENKK.

7. Kakne HekoBaneHTHbIe CBS3N MMeEKTCS B Monekyne 6enka? XapakrepucTuka n cxema obpasoBa-
HUA 3TUX CBA3EN.

8. O6bACHUTE NEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO N YETBEPTUYHYKO CTPYKTYpPbl 6EMNKOBON MOMEKy-
nbl? Kakue cBA3M NOAAEPKMBAIOT KXAYI0 U3 3TUX CTPYKTYP? HaTuBHasa koHdopmaunsa 6enkos.

Paspen 2. PepmeHTbI
Kpatkoe copgepxaHue

®PepmeHTbI (3H3MMBI) - DMONornyecKkMe KaTanmaaTopbl, YCKOPSOLWNE XMMUYECKME peakLnn B XKUBbIX
opraHuamax. o onpegeneHno akagemmka

W.M. NMaenoBa, «epMeHTbI €CTb... NEPBbIN aKT XNU3HEAEATENbHOCTU... OHW... BO30yauTenn Bcex xu-
MUYECKUX NPEBPAaLLEHMNIA... OCHOBHOM MYHKT, LLEHTP TSHXKECTU PU3NONOTOXUMUYECKOTO 3HAHUSAY.

®PepmeHTbI MaeanbHO NpucnocobneHbl Ans paboTbl B XUBOW KreTke, 0O4HaKo nocre BbiAeneHus 13
opraHu3ma OHV He TEPSIIOT CBOM KaTanMTU4eckne cBOMCTBa. Ha 3ToM OCHOBaHO NpakTUYecKoe MpUMEHeEHne
epMEHTOB B MOJSIOYHOW MPOMBILUNIEHHOCTHN, BUHOAENUN, NPOM3BOACTBE COKOB, XreboneyeHuun n gpyrux
oTpacnsix NULLEBOW, NErkon N XMMUYECKON NPOMBILLIEHHOCTMU.

Mo pagy npu3HakoB hepMeHTbI PE3KO OTNMYAKOTCA OT HEOpraHM4eckux katanusatopos. [pu onTu-
MarnbHbIX YCMOBUAX BONbLUMHCTBO (DEPMEHTATUBHBIX peakuMin NpoTekalT B 10%-11M pa3 bbIcTpee, Yem Te
Xe peakumn B oTcyTCTBUM bepMeHTa. Kpyr peakuumin, katanusmpyemblx dyepmMeHTamu, YpessblHanHO LUNPOK
(rvoponus, NepeHoc pas3nuuHbIX rpynn, AernapupoBaHue, anbAoNibHash KOHCeHcauust U ap.). AKTMBHOCTb
dEepPMEHTOB B KNETKEe CTPOro perynupyeTcs u, HakoHew, BnocMHTe3 caMmmx OepMEHTOB Takke KaTanuaupy-
eTcsa hepmeHTamum.

B TexHonornv Hanbornee LIMPOKO MPUMEHSIIOTCS npenapaTtbl CBOOOAHbIX (DEPMEHTOB M CPOK UX UC-
Nnonb30BaHNs COCTaBNSAET BCEro oAuH NPOU3BOACTBEHHbLIN LMkN. B nocnegHue 15-20 net Hay4yMnucb MMMO-
OunuanpoBaTtb (bepMeHTbI K MOBEPXHOCTU PasfmMyHbIX TBEPAbIX HOCUTENEN, YTO MO3BOMMIIO HE TOMBKO CO-
XPaHUTb UX KaTanuUTUYECKMe CBONCTBA, HO U B COTHU, ThICAYN U SaXE MUSIMOHbI pa3 MOBbICUTL CTabumb-
HOCTb. Takne oepMeHTbl NONy4MnmM Ha3BaHMe MMMOBUNN30BaHHbIE.

MMmoGunmsoBaHHble bepMeHTHbIe Npenapatbl 06nagalT psAOM CYLLECTBEHHbIX NMPENMYLLECTB MO
CpaBHEHMIO C NPUPOAHBIMW NPEALLECTBEHHUKAMMW: BO-NEPBbIX, UX MOXHO NErko OTAENUTb OT peakLMOHHOW
cpeabl 1 NCNOoNb30BaTh NOBTOPHO; BO-BTOPbIX, MPOLIECC MOXHO BECTU HEMPEPLIBHO (B MPOTOYHbLIX KOFMTOHKAX)
N, NU3MEHSASA CKOPOCTb NOTOKA, PerynmpoBaTh CKOPOCTb KaTanuanpyemon peakumm n Beixog npogykTta. Mmmo-
OuMnu3oBaHHble (DEPMEHTbI YCMELLHO UCMONb3YKT ANA NOMYyYeHUs rMIoKO3bl U3 Kpaxmana, NofyvyeHust rioKo-
30(ppyKTO3HOrO CNvpTa U B psige ApYrux KpYNHOTOHHaXHbLIX NPoM3BOACTB. B Poccuu nepBoe KpynHOTOHHAaX-
HOe NpomM3BOACTBO BCTYNuMo B cTpou Ha CapaHckoM 3aBofe mMmennpenapaTtoB B 1976 r. (nonyyeHue 6-
aMUHOMEHULMMIMHOBOW KUCMOTbI, HE0BXOANMOWM ANA CUHTE3a HEKOTOPbIX aHTUOMOTUKOB).

Bce depMeHThI - BewecTBa 6enkoBon npupoapbl. B HacTosilee Bpemsi Bonpoc o 6enkoBon npupoae
(PEPMEHTOB pELLEH HACTONbKO OMpeaeNnieHHo, YTO MOoA CNOBOM «(epMeHT» aBTOMaTU4YecKu nogpasymeBa-
eTcs 6enok. ICTOYHMKOM Ansi nonyyYyeHus hepMeHTOB CryXaT pacTUTESbHbIE N XUBOTHbIE TKAHU, a Takke
MUKpOOpraHmambl. Beiaenenne bepMeHTOB 13 3TUX OOBEKTOB OCYLLIECTBISAETCS TEMMU XXE€ METOAaMU, YTo U
nobbix 6enkos, Npu aTom 0coboe BHUMaHWe obpalyaloT Ha NpegoTBpaLLeHne geHaTypaumn.

Hanu4yne n konu4yecTBo (TOYHEE, aKTUBHOCTb) hepMeHTa B Bronornyeckom obbekTe onpeaenstot
no NpovM3BOOUMOMY MM OENCTBMIO Ha cybcTpaT (BewecTBo), npuyemM nubo namepsietca yobinb cybcTpara,
nMbo NPUPOCT NPOAYKTOB peakumn. AKTUBHOCTbL (DEPMEHTOB BbipaXkatoT B MeXAyHapoaHbIX eguHuuax (ME).
3a aKTMBHOCTb (bepMeHTa MPUHMMAIOT TO ero KONMUYecTBO, KOTOpOoe KaTanuaupyeT npeBpalleHve OOHOro
MuKpomons cybcTtpata B 1 MUH Npy ONTMMarnbHbIX yCrnoBusax. Ecnu anga onpeaeneHnss aktTuBHoCTU dhep-
MEHTa UCNonb3ylT cybCcTpaT C HEM3BECTHOW MOLLHOW Maccou (HanpuMmep, kpaxman AN onpeaeneHus ak-
TMBHOCTU amunasbl), TO TOr4a B BblpaXXeHUN akTUBHOCTU (pepMeHTa MOfbHble €AMHULbI 3aMEHSAT Macco-
BbIMU (0BbLIYHO MI NPEeBpPALLEHHOrO BELLECTBa).

Mo xvmnyeckoMy cocTaBy (CTPOEHUI) PepMeHTbl AeNnsaTcs Ha ABe Gonbluve rpynnbl: OOQHOKOMMO-
HEHTHbIEe (PEPMEHTBI-NMPOTENHbI) U ABYXKOMMOHEHTHbIE (pepmeHTbl-npoTtenapbl). K nepBbiM oTHOCAT dhep-
MEHTbI, COCTosALMe TonbkKo M3 Benka, obnagarLwero kKaTanuMTU4YECKUMN CBOMCTBaMu, a KO BTOpbIM - doep-
MEHTbI, cocTosime n3 Gernka (anodepMeHTbl) U CBA3aHHOW C HUM HeGEerkoBOW 4acTu, Ha3biBAaeMON elle
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aKTMBHOM rpynnon (kodakTtop). HenocpeacTBEHHBIM UCNOMHUTENEM KaTanuTuieckon yHKumMn B doepMeH-
Tax-npoTenaax siIBNSIETCA akTUBHas rpynna; 6ernkoBasd yacTb onpegenseTt cneuudunyHoCTb npouecca, T. €.
OHa onpefenseT peakuuio, B KOTOPOW NPUMET yyacTve NpuUcoefMHeHHas K Hell akTuBHas rpynna. Hawm-
OOonbLUYI0 KaTanUTUYECKYl0 aKTUBHOCTb (hepMeHTbI-NpoTenabl NPosBAST Toraa, koraa 6enkosas n Heben-
KoBasi YacTu ob6begMHeHbI B eQUHOE Lenoe.

Yy OLHOKOMMOHEHTHbIX (DEPMEHTOB POSib AKTUBHbLIX FPYMMN BbINOMHAT onpeAeneHHble XUMUYecKkne
rpynnupoBkn B6enkoson Monekynol (OH-rpynnbl cepyHa u Tepo3uHa, MMMAA30MNbHOE KOMbLO TMCTUAUHA,
COOH-rpynnel acnaparMHOBOW M rMyTamMMHOBOW KMCNoT, SH-rpynna unuctenHa v ap.).

M3yyeHune ponu akTMBHbLIX rpynn B KaTanmutuyeckon yHKUMM (bepMeHTOB NpUBENO K NpeacTaBne-
HUIO 00 «aKTMBHOM LieHTpe» bepMeHTa. AKTUBHbINA LIEHTP - 3TO Y4aCTOK MOMeKyrnbl )epMeHTa, Ha KOTOPOM
ocyllecTBnsieTcs npespalleHne cyberpata. PopMmMpoBaHue 3TOro y4actka NpouCXOAanT B nepuog npuobpe-
TEHUS1 MOSeKyrion cbepMeHTa NpUCyLLEN el TPETUYHOM (M YeTBEPTUYHON) CTPYKTYpbl. MpuHUMN opraHu-
3aumMM aKTMBHOIO LieHTpa (bepMeHTa OCHOBaH Ha TOM, YTO B MOBEPXHOCTHOM Crioe OenkoBOW MOMeKyrbl
co3gaeTtcs crneuudpmyeckas CTpykTypa (Wwenb, MOMocTb M T.M.), KOHUrypauus KOTOPOW COOTBETCTBYET
CTPOEHMIO MOMEKynbl cybcTpaTa, U OH BXOAWT TyAa HACTOSbKO MAOTHO (MOAOOHO KoYy B 3aMOK), YTO B HEN
He ocTaeTcsl MecTa bornee yem AN O4HOW MOMEKynbl BoAbl. Ha BHYyTpeHHEeN NOBEPXHOCTUN aKTUBHOIO LIEH-
Tpa cbepmeHTa onpeaeneHHbIM o6pa3om pacnonoXxeHsbl cneumdundeckme rpynnmpoBku aToMOB, BXogswwme B
cocTaB 6enkoBoOV MONeEKynbl, a B hepMeHTax-npotenaax - n Hebenkosble rpynnbl.

BonbLIMHCTBO (hEPMEHTOB UMET OTHOCUTENbHYIO MOMEKYNSAPHYH Maccy cBbiwe 50 Tbic. M no-
CTPOEHbI U3 HECKONbKNX NpoToMepoB (cybbeamHuu). Hanpumep, depmeHT ypeasa, nmetowas M=480 TeicC.,
CoCTaBneHa 13 BOCbMU NPOTOMEPOB C OTHOCUTENBHOM MOJSEKYISAPHON Maccon Kaxaoro no 50 Thic.; nakrat-
perngporeHasa (M=140 Tbic.) umeeT YeTbipe npotomepa (M=35 TbiC. kaxgoro) n T. g. PepmMeHTbl, CocToS-
LLMe N3 HECKONbKMUX MPOTOMEPOB, NOMNy4YMnu Ha3BaHne PepMeHTOB-MYyNbLTUMEPOB.

Monekynbl pepMeHTOB-MyNbTMMEPOB COCTaBIIEHbI, KaK MPaBuro, U3 NPOTOMEPOB ABYX TUMOB, 060-
3Ha4yaemblx OykBamu A u B n oTnuyarroLwmxcs gpyr oT Apyra no HeKOTOopbIM AeTansiM NePBUYHON U BTOPUY-
HOW CTPYKTYp. B 3aBMCMMOCTU OT COOTHOLLEHUSA NpoToMepoB TuNa A u B B MynbTumepe nocnegHuii MOXeT
CyllecTBOBaTb B BME HECKONbKUX M30MEPOB, Ha3blBaeMblx usoepmeHtamn. Hanpumep, Monekyna nakro-
AerngporeHasbl, COCTOsILAA M3 YeTbIpeEX NMPOTOMEPOB, MMeeT NsATb nsodepmeHToB (AAAA, AAAB, AABB,
ABBB, BBBB) n npu anektodopese pasgensderca Ha naTh ppakuun, oTnvyarowmxca gpyr ot gpyra no cre-
NeHN KaTanMTU4EeCKON aKTUBHOCTU, COAEPXKAHMIO TMCTUAMHA U TPEOHUHA, (PMU3NKO-XUMUYECKMM CBOWCTBaM,
nokanusaLmm B opraHax u TKaHsix opraHmamMa ogHoro Buga u 1. . CnegoBartenbHo, 3ohepMeHThl - pasHble
opMbl OQHOTO M TOro Xe hepmeHTa, NPUCYTCTBYOLME B OpraHn3aMax ogHoro buonorudeckoro suga (Ha-
npumep, B CEMEeHaxX pasrfMyHbIX COPTOB MLIEHULbl 06HapyXeHo 7-10, B KOPHAX KyKypy3bl - 4-5, B pasnmyHbIX
opraHax ropoxa- 9-12 nsogepmeHToB ManataernaporeHassbl).

Hapsgy ¢ usodepmeHTaMu B KneTkax opraHnama UMeKTCH MyrnbTUMONEKYNApHble (HagMOonekynsp-
Hble) (PepMeHTHbIE KOMMIIEKChI, MpeAcTaBnsowme cobon He CoYeTaHWe OAHOTUMHBIX B KaTanMTU4ECKOM
OTHOLLIEHMU NPOTOMEPOB, a pasHble PepMeHThI, KaTanuanpyoLline nocregoBaTternbHble CTYNeHU npespatle-
HWS1 Kakoro-nmbo cybcTpaTa. TUNMYHBIM NPUMEPOM MYNbTM (DEPMEHTHOIO KOMMIEKCa ABNSIETCA NMpyBaTae-
rmgporeHasHas cuctema, katanmsnpyroLlas okMcrneHne NMpoBUHOrpagHoOM KMCNoThl o aueTnn-KoA.

M3yyaa mexaHnsm OenctBua (hepMeHTOB, YACHUTE, YTO OHU, KaK N KaTanusaTopbl HeopraHN4YecKon
nNpUpPOabl, He BbI3bIBAKT KaKMX-NMNBO HOBBLIX XUMMWUYECKUX PEaKUui, a YCKOPSHT CyLLEeCTBYOLLME NOCpeacT-
BOM CHWXXEHMS 3HEPIMM akTUBaLMM, HEOBXOOMMOM AN NPOXOXAEHUA XMMUYECKUX peakumii. Begywas ponb
B MexaHu3Me (hepMeHTaTMBHOIO KaTtanu3a npuHagneXxuT o0pas3oBaHM MPOMEXYTOYHOMO (HEPMEHT-
cybcTpaTHOro Kommnrekca, KOTopbi B KOHLE peakuun pacnagaetcs ¢ ocBOOOXAeHNeM hepmeHTa 1 npoayk-
TOB peakumun. B xoge depmeHTaTUBHOIO Katanusa BblAENA0T cneayowue CTaguu:

1) obpa3soBaHne hepMeHT-cybCTpaTHOro KOMMNIEKCa;

2) wu3MeHeHue cybcTpaTta Ha hepMeHTe (Nnonspusaums, gecopmaunsi CBA3€EN, CMELLEHNE SMEKTPO-
HOB), AenatoLlee ero A0CTYMNHbIM AN COOTBETCTBYIOLLEN XMMUYECKOW peakuuu;

3) obpa3oBaHWe Ha NOBEPXHOCTU (bepMeHTa NPOAYKTOB peakuuu;

4) oTaeneHue KOHEeYHbIX NPOAYKTOB peakunm OT hepMeHTa.

Ecnu o603HaunTb cbepmeHT BykBol E, cybcTpat — S, akTUBHbIA cybecTpar — S'u NPOAYKT peakumm —
P, To ykasaHHyto nocrnegoBaTenbHOCTb MOXHO BbIpa3nTb B BUAE CMEAYOLEN CXEMbI:

1 2 3 4
E+S—ES—ES -EPoE+P

BaxHo 3anomHuTb, 4YTO PepmeHTbl 0bnagalT Bcemu cBoncTBamu OenkoB. Hapsgy C 3TvM OHuM
UMEKT CcBOWM crneumduyeckne CBOWCTBA: CNeUUdUYHOCTb, 3aBUCMMOCTb OT pH, Temnepartypbl,
KOHUeHTpauun dhepMeHTa 1 KOHLEHTpaummn cybeTpaTta, akTMBaTopoB U MHIMBUTOPOB 1 T.M.

CneuncunyHocTe — 3TO npucnocobneHHocTb depmeHTa Kk cybetpaty. CyTb ee cocTouT B
cnegylowem: BO-NepBbIX, CybcTpaT [OMKEH WUMEeTb OAHY WU HECKONbKO  (PYHKLUMOHAamMbHbLIX rpymnn,
CMOCOBHbIX CBA3bIBATLCA C (PePMEHTOM M Haanexawmm obpasoM opueHTUpoBaTb CybCTpaT OTHOCUTENBHO
KaTanutuyeckoro ueHtpa depmeHTa. bnarogaps cneuuduyHocTH, OeNCTBME Kaxadoro gepMeHTa CTporo
OrpaHN4YEeHO OOHMM BELLECTBOM MMM FPYMnov BRIn3KMX MO CTPOEHMIO BELLeCTB. M3yunte 3Tn pasHOBUOHOCTM
cneumduyHocTn. [logpobHO pas3depuTe 3aBMCUMOCTb AEWCTBMA epMeHTOB oT pH, Temnepartypbl,
aKTMBaTOPOB U MHIIMBUTOPOB.
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CkopocTb hepMEeHTATMBHOWM peakLMn 3aBUCUT OT KOHLEHTpauuun depmeHTa n cybcTtpaTta B cpegae.
Korga B cpefe cybctpata 4OCTaTOYMHO, CKOPOCTb (hepMEHTATMBHOM peakLmn Bo3pacTtaeT NponopLmMoHanbHO
yBENUYEHUI0 KonmyecTBa doepmeHTa. py HU3KOM KOHUEHTpauun cybcTpaTa CKOpOCTb peakumu Bo3pacTtaeT
NPOMopLMOHanNbLHO YBEINMYEHUIO ee KOHLUEeHTpauun, HO [0 Tex Mop Mnoka He Mpou3onaeT HachblleHue
cybctpaTtom. lNMpu n3bbiTke cybcTpaTta PakTopoM, NUMUTUMPYIOLLMM CKOPOCTb (DEPMEHTATUBHOW peakumu,
CTaHOBUTCH BHOBb KOHLIEHTpaLuMsa dhepMeHTa B cpese.

M3yyeHue BnMsHUSA KOHLEHTpauumn cybcTpaTta Ha CKOPOCTb (hepMeHTaTMBHbIX peakuui NpuBeno K
YCTaQHOBMEHUIO TaK Ha3blBaeMoW KOHCTaHTbl Muxaanuca (K). Ecnu ckopocTb peakuum npu BbICOKUX
KOHLIeHTpauusax cybcTpaTa 4OCTMraeT HEKOTOPON MakCMMarnbHOW BENUYMHBI V, TO KOHLEHTpauusa cybcTparta
S, npu KoTopon V = V. / 2, Ha3biBaeTca koHCcTaHToM Muxaanuca. Takum obpasom, koHcTaHTa Muxasnuca
paBHa KOHUeHTpauun cybcTpata (Monb/n), NpyM KOTOPOW CKOPOCTb DEPMEHTATMBHOW peakLmuM CocTaBnaet
MOMOBMHY MakCMMarnbHOW. J3TOT BaXHbI MoOKa3aTenb B XapakTepucTuke (EepMEHTOB CRyXUT Ans
NpUOMMKEHHON OLIEHKM cTeneHn cpoactea depmMeHTa u cybctpata. Huskvne 3HadeHusa K, o3HavaloT, 4To
epMeHTaTMBHbIN KaTanus NpoucxoanuT UHTEHCUBHO.

Mpn M3ydeHUM HOMEHKNaTypbl U Knaccudmkaumm epmeHToB obpaTuTe BHMMaHue Ha ABa Tuna
Ha3BaHUN 3TUX COeAMHEHUN: TpMBUanbHble U cuctemaTudeckme. MNpuYnHON 3TOMY MOCNYXKUIIO ANUTENbHOE
OTCYTCTBME YeTKMX TpeboBaHWI B Ha3BaHUK 1 knaccudukaumm epMeHTOoB.

ViccnepoBaTenu, oTKpbiBasi HOBble (bepMeHTbI, MpUcBanBanu UM Ha3BaHWs MO CBOEMY YCMOTPEHMUIO,
Takue, Kak nanaviH, NencuH, TPUMNCUH, XMMO3WH, KaTanasa, UMTOXpOMbl U T.n. MHorne cpepmeHTbl Ha3BaHbl
nytem gobaeneHusa cyddukca «asa» K NatMHCKOMY UMW XMMUYECKOMY Ha3BaHWUIO TuMa KaTtanmsavpyemomn
peakumu. HasaHus, gaHHble )epMEHTaM MO MNEepPEYUCrEHHbIM MNpU3HaKam, MPOYHO BOLLMAWM B MPaKTUKY,
ctanu obweynotpebnaembiMu, 1 nx 0603HaYanu kak TpuBuanbeHble (paboyne).

HoBas (cuctemaTuyeckas) knaccudpmkaumss m HomeHknatypa depMeHToB 6Obina paspaboTaHa
Komuccunen no depmeHtam MexayHapogHoro Guoxumudeckoro koHrpecca B 1961 r. B Mockse. o aton
knaccudukaumm epmeHTbl OT TUMNa KaTanuM3upyemMon peakuuu pasgenunu Ha LWecTb rMaBHbIX Kaccos,
KaXObll 13 KOTOPbIX, B CBOK o4vepenb, Moapasgenunu Ha nogkrnaccbl M nognogknaccel, 6onee ToO4HO
XapakTepusytoLine peakuuio.

CormacHo HOBOW Knaccudukaumm Kaxabli epMeHT MMeeT cucTemMaTuyeckoe HasBaHue,
TpuBManbHoe Ha3BaHue u wndp. Cuctematmyeckme Ha3BaHst HEPMEHTOB MCMOMb3YHOT B HAyYHbIX CTaTbsAX,
ob3opax, ykasatensix, pedepartax; TpuBMasnbHble — B MOBCEOHEBHOW npakTuke. [lepen wwudpom
noctasneHbl 6ykebl KO®. Wudp kaxgoro depmeHTa coagepxuT YeTbipe Yucna, pasgeneHHbIX ToYkamu, u
COCTaBMsETCA NO CriefyowemMy NpuHLmny.

lMepBoe 4Mcno ykasbliBaeT, K KAKOMY U3 LLUECTU KITAacCoB CMMCKa (DEPMEHTOB NPUHAASIEXUT OAHHbIN
depmeHT: 1) K okcupgopeayktasam, 2) TpaHcdepasam, 3) rmgponasam, 4) nuasam, 5) usomepasam un 6)
nvrasam (CMHTeTasam).

Btopoe uucno obosHavaeT nogknacc. Y OKCcuOopeAykTa3 OHO YKasbiBaeT Mpupoay rpynnbl B
Mornekyne AoHopa, NoABEPratoLLyOCs OKUCNEHWIO; ¥ nnas - TUN CBA3W, NoABeprarLlencs paspbiBy (Mexay
OKUCIIAeMON rPYNMon 1 OCTaTKOM MONEKynbI); Y U3oMepas - TUN KaTanMsmpyemon peakuumn nsomepmusaumm; y
nvras - TMn BHOBb 06pa3yeMon CBA3MN.

TpeTbe umcno obosHavaeT nognogknacc. Y okcMaopeaykrtad OHO yKasblBaeT ANs KakAoW rpynnbl
AOHOPOB TUM YYacTBYIOLLEro B peakumun akuenTopa; y TpaHcdepas - TUn TpaHcnopTupyemom rpynnel. Y rua-
ponas aTo YUCIO YTOUYHAET TUN MMOPONM3NPYeMOon CBA3K, a Y nNnas - TUN OTLLENsIEMON rpynnbl. Y nsomepas
OHO YTOYHSIET XapakTep npespalleHus cybctpara, a y nuras - npupoay obpasyoLerocs CoeguHeHns.

YeTBepToe uncrno obo3HavaeT NnopsakoBbIi HOMep bepMeHTa B JaHHOM nognogknacce. Hanpumep,
nupyBaTtaekapbokcunasa - hepmMeHT, KaTanmanpylowuin paclensniedne nMpoBMHorpagHon kncnotbl Ha CO,
W YKCYCHbIN anbaerna, no aton cucteme nmeet wndp KO 4.1.1.1. aTo o3HayaeT, 4TO OHa OTHOCUTCS K YeT-
BEPTOMY Knaccy (nvasbl) nepBoMy nogknaccy (yrnepoa-yrnepog nmasbl), nepBoMy nognogknaccy (kapbok-
cunmnasel) 1 B Cucke 9Toro nognoaknacca 3Hauutcsa nog Net.

O3HakoMbTeCb CO BCEMU Kraccamu, BaXXHENLINMMK NogKknaccaMmum U oTAeNbHbIMKU (hepMeHTaMu.

BOFIpOCbI Ana CaMOKOHTPOA

1. Yto Takoe depmeHTbI? KakoBa ux pornb B XMBOM OpraHu3me u NpombilifieHHoCTN? VM-
MOBUNN30BaHHbIE DEPMEHTHI.

2. MeToapl BblAeneHnsa n 04NCTKU hepMeHTOB. EAUHULbI aKTUBHOCTU (DEPMEHTOB.

3. KakoBbl xumuyeckas npupoga u ctpoeHme gepmeHToB? KodepmeHTbl 1 NnpocTeTnyeckne
rpynmnbl, UX CTPOEHUE.

4. Yto Takoe akTUBHbIN UeHTp cdepmeHTOoB? KakoB npuvHUMN ero opraHusauuu y OA4HO- U
OBYXKOMMOHEHTHbIX (hepMEHTOB?

5. B yem 3akntoyaeTca crneumdunyHocTb hepMeHToB? HasoBute Buabl CNeLMPUYHOCTU U
npuseauTe NpUMepsbl.

6. Kak 3aBucuT akTMBHOCTb (pbepmeHTOB OT pH 1 Temnepatypbl? HasoBute onTumarnbHble
3HayeHus pH n TemnepaTtypbl 4ns OTAENbHBIX EPMEHTOB.

7. Kak 3aBMCUT CKOPOCTb hepMeHTaTUBHOM peakLmn OT KonndecTsa cybctpata u dep-
mMeHTa? KoHcTaHTa Muxaanuca.

8. KakoB mexaHun3m gencteusi oepmeHToB? OOpaTMMOCTb SENCTBUS.
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9. YTo Takoe akTmBaToOpbl U MHIMOUTOPBLI epMeHTOB? KakoB MeEXaHU3M UX OeACTBUA?

10. HomeHknaTypa u knaccudukaumna depmeHToB. HasoBuTe Knaccbl (bepMeHTOB U TUMbI
KaTanuanpyemMbiX UMU peakuui.

11. K Kakomy Kriaccy OTHOCATCS U KaK Ha3blBalOTCS (hepMeHThI, KaTanuanpytowme ruaponma
©enkoB, X1poB, yrnerogoB?

12. HasoBuTe pas3nuuns mexay nuasamu, nurasamu, nsomepasamm, TpaHcdepasamu.

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

Paspen 3. Buonornyeckoe okucneHne. O6MeH BeLECTB U IHEPrumn
KpaTtkoe cogepxaHue

CywecTBoBaHue no6Oro XMBOro opraHnsma cBa3aHo ¢ obMeHoM BewlecTB U aHeprun. ObmeH Be-
LecTB nnm metabonmam - COBOKYMHOCTb BCEX XUMWYECKMX peakuuin B OpraHusMe, obecrnevmBaowmnx ero
Xu3HegesTenbHoCcTb. OnpeaeneHHas nocnegoBaTenbHOCTb XMMUYECKUX NpeBpalleHVin BelwecTBa B opra-
HM3Me HasbiBaeTca meTabonmyeckum nytem, a obpasyrowmecs npodyKkTel - Mmetabonutamu. O6MeH BeLlecTs
BKItovaeT B cebsa ABa B3aMMOCBS3aHHbIX npouecca: katabonusm - paclienfnieHve opraHuyecKkux BeLLeCTB
ANsi NONyYeHns 3Heprumn, aHabomnmam - CUHTE3 OpraHMYecKMX BELLEeCTB, HeobxoauMbIX AN 3anaca aHeprum
N HOpMarbHOro (PyHKUMOHMPOBaHWNS OpraHu3ama. B 300poBOM opraHvM3me CylecTBYeT AUHaMUYecKoe pas-
HoBecne mexay oboumm npoueccamm. ATO paBHOBECUE OOCTUraeTcs nocpeactsoMm cuctembl ATO - AN,
co3gatoLLen NPoMeXyTOYHbIE MaKpo3prnyeckne coeguHeHuns, Heobxoanmble AN XU3HU OpraHn3ma.

XvMu4yeckas aHeprus B opraHmame obpasyeTcs B pesynbTaTe TKaHEeBOro MIn KNeTOYHOro AblXaHwus,
KOTOpOe SBMSEeTCA OCHOBHOWM 4acTbio OMOMOrM4ecKkoro OKUCMEeHWs U npeacTtaBnseT cobon COBOKYNMHOCTb
OKMCIUTENbHO-BOCCTAHOBUTENbHBIX peakuuii, CBA3aHHbIX C NoTpebneHvem kucnopoaa, BblaeneHnem yrne-
KMCIOro rasa u BoAbl U ocBoboxxaeHnem aHepruu. [py TkaHeBOM ObixaHWM OJHO M3 BELLECTB OKUCNSEeTCH,
Apyroe BocctaHaBnmaeTcs. OkucnsembiM BeLEeCTBOM UM CybCTpaToMm cUMTaeTcs TO BeLLecTBO, KOTopoe
NPUCOEAMHSIET KNCMOPOA, a B KIeTke - TepsAeT NPOTOHbI 1 3MeKTPoHbl. CyBcTpaTtamm KNeTouyHOro AblXxaHus
cnyxaT NpoAyKTbl pacllenneHns OCHOBHbIX MMTaTeNbHbIX BEWECTB (6enkos, yrnesoaoB, NMUMMO0B) U KUCO-
poa.

Bruonoruyeckne cybcTpatbl OKUCHAIOTCA ABYMS NYTAMWU: aHaspobHbIM mnu aspobHbiM. Mpu aTom
cBobogHas 3Heprus OKUCNUTENbHO-BOCCTAHOBUTENbHBIX peakumn akkymynmpyetcs B Buge AT®. [poToHbI 1
SMNEeKTPOHbI B X04€e 3TUX peakunn NepeHocATcs cneumansHbiMu epMeHTamMun Ha OoTAenbHble 3BEHbS AblXa-
TEeNbHOW Lenwu, rae akkymynupyeTcs 3Heprus. M3yuute cuctemy OKUCIUTENbHO-BOCCTAHOBUTENbHLIX dep-
MEHTOB AblXaTenbHOW uenu: gervaporeHassl, donasonpotenbl, yOUXUHOH, LMTOXPOMHAsA cUCTeMa - OCHOB-
Hble 3Tanbl AbIXaTenbHOW Lenu, rae NnpoucxoauT U3MEHeHVe pedoKc-noTeHumana, Yto NnpMBoauT K obpaso-
BaHuio AT®.

BHumaTtenbHo pasbepuTtecb C MOHATUEM OKUCIUTENBbHOro HoCcOpPUNMPOBAHUS U ero oTNnyYnem ot
cybcTpaTtHoro ocopunUMpPoOBaHNs, He COMPSAXEHHOTO C TKAaHEBbIM AblXaHWeM.

Bonpochl Ans camoKoHTpors

1. YUto Takoe meTtabonuam, katabonuam, aHabonuam?

2. YTo noHUMaloT noa TKaHeBbIM AblXaHnem?

3. Buonornyeckoe okMcneHune, Nyt ero OCyLLEeCTBEHMS.

4. HasoBuTe pepMeHTbl AbIxaTenbHOW Lenu.

5. Yto Takoe okucnutensHoe u cybcTpaTHoe hocdopunmpoBaHue?

Paspnen 4. Metabonuam yrnesogoB, NMNuaoB U 6enkoB
Kpatkoe copepxaHue
Yrnesoabl U Nx 06MeH

Yrnesogamu HasbiBalOT MOMMOKCManbaernabl N nofMOKCMKETOHbI ¢ obwen dopmynon CnH2nOn, a
TaKkke nponsBogdHble 3Tnx coeanHeHun. OHm coctaensAloT 4o 90% cyxon Macchbl pacTUTENbHBIX OPraHM3MOB.
B pacTteHusx yrneBobl Cny)XaT OCHOBHbIM MUTATESNbHbIM M FMaBHbIM OMOPHbIM MaTtepuanomMm. Hapsgy c
3TMM OHU SABMSIOTCSH UCTOYHUKOM BOMbLUOrO Yncna coeguHeHu, Heobxoaumblx Ans GuocMHTe3a opraHunye-
CKMX KMCNOT, 6enkoB, NMN1AOB, HYKIEUHOBbLIX KUCAOT U T. M.

M3yyeHune Tembl HaunHamTe ¢ knaccudukaumm yrnesogos. ObpatuTe BHMMaHUeE Ha coaepXaHue Tex
UMK MHbIX YrNeBOA0B B pacTUTENbHbIX Buonornyeckux obbektax n NULLEBOM pacTUTENbHOM Cbhipbe. Pa3bu-
pas matepuan no CTPOEHUI0 U CBOMCTBAM MOHOCaxapuaoB, XOPOLUO 03HAaKOMbTECh C UX BOCCTaHaBNUBAlo-
LMK cBoncTBamMu, hopMynamm auuKnmMueckux U LUKNMYeckmx oopM MoHocaxapuaoB, NMOHATUSMUK: acuM-
MEeTpUYECKMI aToM yrrepoaa, pauemartsbl, aNumepbl, TayToOMepusl, aHOMepusi, MyTapoTauus; obpaTtute BHU-
MaHWe Ha NPOV3BOAHbIE MOHOCAXapWAOB: MMNKO3UAbI, MIOKO3aMUHbI, POCHOPHbBIE 3PUPbI, KNCNOTbI, CAMP-
Thl.

B pasgene «Onurocaxapuapbl» cregyeT pas3odpaTbCs B pasnMyunum XMMUYECKMX CBOMCTB BOCCTaHaB-
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NBAOLNX N HEBOCCTaHABIMBAKLLMX CaxapoB, NMOHATUAX «MHBEPCUA» U «MHBEPCHbIN caxap», MeTodax on-
pegeneHus caxapoB. 3aTeM u3yyuTe CTpoeHue, CBOMNCTBA, pacnpoCTpaHeHne B Npupoge v 3HadyeHue B nu-
LLIeBOW MPOMBILLMIEHHOCTW Kpaxmarna, FMMKOreHa, KreTtyaTku, MeHTO3aHOB, MEKTUHOBLIX BELECTB W ApYruX
nonuoas.

BaxHoe mecTO B 3TOM pasgerne 3aHumaloT hepMeHTaTuBHbIE NpeBpalleHns yrnesogos. ObpatuTe
BHMMaHue, YTo B npouecce PoToCUHTE3a 0bpasyeTcss PpyKTO30-6-chboccaT, KOTOPbIN ABMASAETCA UCXOOHbBIM
BeLLEeCTBOM Anga 6BMocuHTesa BCcex OCTanbHbIX YrNEeBOAOB; OCHOBHbLIM YINEBOAOM, OKACISAIOLWLMMCS B KNeTKax
XMBbIX OPraHM3MoB, SIBNAETCH rM0KO3a, KOTopas, B CBOK oyepenb, obpasyeTcsa U3 CUHTE3MPOBaHHbIX Yrie-
BogoB. CnepoBaTtenbHO, B 3aBMCUMOCTU OT (PU3NONOMMUYECKOr0 COCTOSIHUA PacTEHU UNKU OT YCIOBUMA KX
BblpalunBaHmsl, OOMeH YrneBOLOB B HMX MOXET HamnpaBnsaTbCA B CTOPOHY CUHTE3a Wnu pacnaga Tex unm
WHbIX BeLLEeCTB. 3HaHMe 3TUX NPOLIECCOB MMEET BaXKHOE 3HaYeHWe ANS MHXEeHepa-TeXHONora, Tak Kak MHO-
rme npoLecchbl Npy NPOM3BOACTBE MULLIEBLIX MPOOYKTOB CBA3aHbI CO B3aMONpeBpaLLEHUsIMU YrIeBOAOB.

BsanmonpeBpalleHns caxapoB NponcxoasaT vyepes3 ocdopHble achmpbl unu vyepes ypuanHdgocdar-
npon3BoAHble, NpeAacTaBngaowmne cobor TOT UM MHOW caxap, COeAMHEHHbIV Yepes ABa ocTaTka dpocdop-
HOW KUCIOTbl C YPUAMHOM. XOpPOLUO 03HAKOMbTECH C B3aMMONpPeBpaLLeHNsMM rekco3, obpazoBaHMeM YPOHO-
BbIX KMUCMOT M MeHTo3. N3yunTe chepMeHTaTMBHBIN pacnag u OMOCMHTE3 MNakTo3bl, caxapo3bl M Kpaxmana.
O6patuTe: BHMMaHMe Ha ABa Tvuna pacnaja Kpaxmana: ruaponutnyeckun n pochoponmuTmyeckmi.

YAacHuTe, 4YTO pacTuTenbHas a-amunasa kaTanusvpyeT rugponms B kpaxmane a(1-4 )-ceasen 6es
onpegeneHHoro nopsigka; Npy ee y4yactum obpasyloTcsi HU3KOMONEKYNSAPHbIE OEKCTPUHbI, HE3HAYMTENbHOE
KONMMYeCTBO ManbTo3bl. B-aMunasa Takke KatanusmpyeT B Kpaxmarne ruaponus a(1-4)-ceasen, HO B oTnm4dne
OT a-aMurasbl OHa NOCNeA0BaTENbHO OTLWENNSAET OT HepeayLUpYLWMX KOHLIOB MOSEKyrbl KpaxMarna ocTaT-
KM ManbTo3bl. B Monekyne amunonekTuHa OenNCTBUE ee npekpallaeTca B MecTe pasBeTBneHus. [log Bos-
AeNCTBNEM [-amunasbl Kpaxmarn pacllennseTcs 40 ManbTo3bl U BbICOKOMONEKYNSAPHbIX gekcTpuHoB. Oba
3TK bepmeHTa cogepxaTcs B 3epHe MLEHWLbI, PXU U Ap., NPUYEM B NMPOPOCLUMX CEMEHAX BbICOKas aKTUB-
HOCTb O-amMuriasbl, B MOKOSALMXCS - B-amunasbl. ATU hepMeHThIl pasnuyatoTcs Takke No TeMmnepatypHoMy
Makcumymy u pH cpegpl.

[ns ycBoeHus yrneBogoB OpraHM3mMoM HeobxoOommo WX rmaponvMTUYEcKoe pacluensieHne o npo-
CTbIX caxapoB - MOHOcaxapugoB. OHO Ha4yMHaeTCsl C MOMEHTA MONagaHus NULLM B POTOBYH MOMOCTb. M3y-
ynTe NpPoLEeCC NepeBapuBaHWs M BCaCbiBaHWS YrNEBOAOB B XXENyAO4YHO-KMLWEYHOM TpakTe. ObpaTute BHU-
MaHue Ha coaepxaHue amunasbl B CINOHE YenoBeka U ApYrux XMBoTHbIX. OCHOBHOE nepeBapuBaHue yre-
BOJOB OCYLLECTBISAETCA MpK y4acTum hepMEHTOB MOMKENYOOYHON Xenesbl U KULWEeYHOoro coka. Pasbepu-
TeCb CO 3HaYeHWeM aucaxapugas B npoueccax NpUCTEHOYHOro NuLLeBapeHuns.

M3yunTe npouecc nepexona MOMeKyrn MoOHocaxapugoB U UX 3PUPOB Yepes SnUTenui Crmns3ucTomn
0600YKM TOHKOM KMLLKN B KPOBb BCEMU BO3MOXHbBIMW MYTSAMU: C NMOMOLLbIO OenKOB-NEPEHOCYUKOB, HaTpue-
BOro Hacoca, obecneynBaloLLMX aKTMBHbIA TPAHCMOPT MOHOCaxapuaoB Yepe3 MembpaHy.

Caxap KpoBv B OCHOBHOM MpeACTaBIiEH IMIOKO30M, KOTopas HaxoauTcsi B cCBOGOAHOM U CBA3AHHOM
cocTosiHMM. KoHUeHTpauusi ee B KpOBM LOCTATOYHO MOCTOSIHHA U PErynMpyeTcsa psaoM rOpMOHOB MOXKENY-
AOYHOM xenesbl (MHCYNWH, TNHoKaroH) u Hagno4YeyHVKoB (agpeHanvH). Perynaumsa ocMoTMYeckoro gaBneHus
KPOBW OOCTUraeTcsi 3a CHET CMHTE3a IMUKOreHa — 3anacHOro nonmcaxapua XmMBOTHbIX - B KIeTKax NeyYeHu 1
MbIwwL. CUHTE3 rMUKOreHa - rIuKoreHes, ecriv UCTOYHMKOM AMsi CUHTEe3a SABMAETCS MNI0K03a, U rMIoKoHeore-
Hes, ecnu apyrue BewecTtsa. MIsyunte xummnam rnvkoreHesa, a Takke BnusHue ropmoHos 1 LIHC Ha npouec-
Cbl CUHTE3a M pacnaga rfMKoreHa B opraHunsme.

Bce xuBble opraHM3mMbl AN CBOEN XU3HegeATensHOCTN TpebytoT aHeprun. B kayecTBe BaxHenLwero
WCTOYHMKA SHEPTMU OHU UCMOSb3YIOT YrNeBoabl; NCTOYHMKOM SHEPTMU MOTYT CITYXWUTb U APYrne OKUCMSIEMbIe
BewlecTBa. OkucneHne yrneBoAoB MOXET MPOMCXOAUTb ABYMS NyTAMU: aHA3pOOHO 1 aspobHO. AHaspobHoe
OKMCIEHMe TNoKO3bl Ha3bIBaKOT elle BpoxeHmeM. Mpouecc aHaspobHOro n aapobHOro OKUCIIEHNS B KMNeTKax
MBbIX OPraHM3mMoB COCTOUT B OTHATMM BOAOPOAA U NEPEHOCE €ro OT A0HOPA K akLenTopy.

O6paTtnTe BHUMaHWe, Y4TO Npy BPOXEHUN PONb KOHEYHOrO akLenTopa BOAOPOAa BhINOMHAET Kakas-
nnbo opraHunyeckas Mornekyna, obpasyoLascs B NpoLEecce camoro OpOXeHUs; NPy AbIXxaHUKU 3Ty POrib Bbl-
NOSHSAET KNUCINOPOA.

CyLecTByeT MHOro nyTen aHaspobHOro pacLuensieHns rmKo3bl, HO Hanbonee pacnpocTpaHeHHbIM
cpean Bcex TUMOB KIETOK SIBMSieTCA ee pacnag depes3 obpasoBaHue pykToso-l,6-andoccara (OOP), Ha-
3bIBAEMbI MIMKONIM3OM, ANXOTOMUYECKUM MyTeM. PaclienneHune rmnwoko3bl No 3ToMy NyTM UOET B ABE CTa-
avn. B nepyto ctaguio rmokosa doccopunupyetcs n npespawaetcs B AP, pacliennsaowniics 3atem ¢
obpasoBaHveM OByx TpuosodocdatoB 3-dhocdornuuepmnHoBoro anbgernga (3-OrA) un gruokcuaueToHdoc-
aTa, KoTopbIn TayToMmepudyetcs B 3-O'A. Bo BTOpyto cTaguto 3t TpnosodocdaTbl OKACNATCA 4O NUPO-
BMHOrpagHoOM KUcnoTel. B pe3ynbTate rnukonusa nponcxoant obpasoBaHme BoccTaHoBreHHoro HAL u Ha-
KonneHue aHeprumn B Buge ATO.

O6pasoBaBluasca B pesynbTtaTe rnukonusa NBK npu oTCyTCTBUM KMCNopoda BCTynaeT B peakuuu,
nocneaoBaTernbHOCTb KOTOPbIX HOCUT Ha3BaHWe «BpoxeHne». 3T peakumnm paccMaTpuBaloT HblHE KakK npo-
cTenwyio opMy Nony4yeHusi IHeprum 13 nNUTaTenbHbIX BELLECTB OpraHn3MamMm, CnocobHbIMK CyLLLEeCTBOBATb
B aHaspoObHbIX ycnosusax. ObpaTute BHUMaHNE, YTO APOXKU - a3pobHble OpraHM3Mbl, HO NpY OTCYTCTBUM B
cpene KMcrnopoga OHU CNOCOOHbI MONyYaTh 3HEPTUIO 3@ CHET OPOXKEHMS.

B cooTBeTCTBMU C OCHOBHbIMU NPOAYKTamMu, obpasylomMMIUCcs Npu BPOXeHUN, pasnmyaroT CnMpTo-
BO€, MOJIOYHOKMCIIOE, MacnsAHOKUCIOoe U apyrne Buabl 6poxeHus. COpaxuBaHne caxapoB MUKPOOPraHm3-
MaMu NMPOUCXOAUT C pasfnMYHON CKopocTbio. Hambonee nerko cOpaxuBaloTcst rnioko3a u pykrosa, men-
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NeHHee - MaHHO3a M ranakrosa, caxapo3a. ManbTo3a, nakro3a copaxunBaroTca NuLb Nocre npeaBapuTerb-
HOTO N’MApPOSN3a Ha COCTaBIAOLWMNE X MOHOCaxapuabl.

A3po6Hble OpraHM3Mbl MOMy4YalT 3HEPIMKO 3a CYET ObixaHuda. Pacnapg rmokosbl Y HUX NPOUCXOAUT
npv y4acTUn MOJEKYNSPHOro KMCopoaa, BbIMOJHAOLLEro posfib KOHEYHOro akuenTopa Bogopoaa. Pasnuvya-
10T TPpY CTagum npouecca apixaHus. [epBas HOCUT Ha3BaHWe IMUKONN3a 1, criedoBaTeNbHO, NPeAcTaBnseT
cobon nocnenoBaTenbHOCTL peakuni, XapakTepHbIX Ans aHaspobHoro okucneHus rnwokosbl go MNBK. [Mo-
CnefHsst BO BTOPOW CTaaun AbIXaHWAa Npy ydacTum nupysaTAernaporeHasHom cMcTeMbl NogBEPraeTcst OKUC-
nuteneHoMy AekapboKCuUnMpoBaHuIo, OOHUM U3 MPOAYKTOB KOTOporo sinsetcda auetun-KoA, pacwennsie-
Mbi ganee B umkne Kpebca go CO, ¢ obpasosaHnem HAL-H, PAL-H2 n cnHTeaom HEKOTOPOro Konn4ecTea
AT®. Ha tpetben ctagum abixaHma HAL-H n ®A[-H2 nepenatoT cBon BOooopoS Yepes CUCTEMY NepeHocHn-
KOB, Ha3blBaeMYyH ObIXaTenbHOW Lenbto, cBO6oOHOMY Kucropony. OHeprus, BoicBObOXXaaemMas B pesynbTa-
Te 3TOM nepepayun, pacxogyetcs Ha cuHTed AT® ns AP n HeopraHmyeckoro docparta. lMNMpouecc cuHTesa
AT® 3a cueT sHeprun, BbicBOGOXAAaEMON NpU Nepegayve 3MeKTPOHOB M NMPOTOHOB MO AblXaTeslbHOW Lenu Ha
CBOOOAHbIN KACNOPOA, Ha3biBalOT OKUCIUTENbHBIM hoCchoprnMpoBaHneEM.

M3yunTe XMMnam aHasapobHOro n aspobHOro OKUCINEHNS YrNeBoAoB, NOACHMTANTE, CKONbKO MOSEKYI
AT® obpasyeTcsa nNpyn BPOXEHUN U ObIXaHWUW. YSCHUTE, YTO KNyOHW KapToderns, KOPHU caxapHOW CBEKIbI,
3nakoB 1 6060BbIX, NNOAbI U T. M. - XMBblE OPraHN3Mbl U UX XUSHEOEATENbHOCTb NPOSABMSETCA B AblIXaHUU.
MHTEHCMBHOCTb AblXaHUs 3TUX OPraHM3MOB 3aBUCUT OT pasfnnyHbIX PakTOPOB U CYyLLECTBEHHO OTpaXaeTcs
Ha XpaHEeHUW PacTUTENbHOTO CbIpbS.

Bonpocsl ans caMoKoHTpons

1. Knaccudmkauus yrneBsogoB. Yrnesoabl pacTEHUA N )KUBOTHbIX OPraHM3MoB.

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

3. Kakne ancaxapugpl Bl 3HaeTe? KakoBbl Mx CBOMCTBa? Peayumpyowmne n He peayuupyroLimne ca-
xapa.

4. CTpoeHue, CBOMCTBA, BUonormyeckoe 1 NULLIEBOE 3HAYEHMEe KpaxmMarna, rmnkoreHa.

5. Kakve depmeHTbl KatanusmpyloT rmapornivd caxapo3sbl, ManbTo3bl, NakTo3bl? WCTOYHUKM 3TMX
hepMeHTOB.

6. OCHOBHbIE NYTM hepMEHTATMBHOMO pacnaja Kkpaxmana.

7. BuocuHTe3s rnukoreHa. Ponb neyeHu B 9TOM npouecce.

8. Uto Takoe GpoxeHune n abixaHue?

9. KakoB XMMN3M MOJIOMHOKMCIIOrO BpoXxeHns?

10. KakoB MexaHU3M OKUCITUTENbHOIO M HEOKUCNUTENBHOMO AeKapboKCUNMpoBaHusa NUPoOBUHOrpas-
HOW KMCroTbl? Kakne npoaykTbl 06pasyloTcs B pesynbTaTte 3TUX BUAOB OeKapOOKCMIIMPOBAHWUA NMUPOBUHO-
rpagHoOm KUCNOTbI?

11. umkn Kpebca 1 ero cymmapHhIin pesynbrar.

12. B 4yeMm 3aknovaeTcs B3aMMOCBS3b NpoueccoB 6poxxeHus un abixaHua? KakoBo 3HauveHue MNMBK B
XUMU3MeE BPOXEHUS 1 AblXaHNA?

13. OHepreTuyeckoe 3Ha4YeHne aHaspoBHOro 1 aspobHOro pacnaza rrKo3sbl.

Jiunuabl n nx oémeH

Jiunugb! - aTo pasHoobpasHas rpynna HepacTBOPMMbIX B BOAE OPraHUYeCcKMX BELLECTB, KOTOpbIE CO-
AepxaTcsl B KrneTKax OpraHn3aMoB U MOTyT ObITb 3KCTpParMpoBaHbl U3 HUX HEMOMSIPHbIMU PacTBOPUTENSIMU.
Jiunuagel nogpasgensoTcs Ha HeWTpanbHbIe XUpbl (TPUALMITIMLEPONbI) U XMponodobHble BelecTBa (Nu-
novgbl). K nunompgam OTHOCAT Bocka, cdocdonunuapbl, rMUKONUNuAabl, CTEPOWAbl, PAacTBOPUMbIE B XMpax
NMUIMEHTBI, )KMPOPaCcTBOPUMbIE BUTAMMHBI.

Mpn un3yyeHun atoro pasgena ocoboe BHUMAHWE OOpaTUTE Ha CTPOEHWE, (PU3MKO-XMMUYECKME
CBOWCTBA, NPMMEHEHNE B MULLIEBON NPOMbILLIIEHHOCTN HENTParbHbIX XXMPOB N dpochaTngos. O3HAKOMbTECH
CO CTpPOEHMEM KapOTMHOB, Xnopodunna, BOCKOB M cTepomaoB. O6paTtute BHUMaHue, 4To nunugpl urparT
Ba)XXKHYIO POJib Kak 3anacHble NMTaTeNbHbIE BELLECTBA U KaK CTPYKTYPHbIE KOMMOHEHTbI KIeTOK

O6mMeH nMNnaoB - MHOOCTYNEHYaTbIN NPOLLECC, KOTOPbIA COCTOUT M3 NepeBapuBaHnsl, BCacbiBaHUS,
NPOMEXYTOYHOrO 1 KOHEYHOrO OOMeHa.

BHUMaATENBHO U3y4nTE YCIOBUS NepeBapyBaHnNS NIMNMUOO0B B XENy40YHO-KULLIEYHOM TPaKTe: LWenoy-
HOW XapaKTep cpeabl NULEeBapUTENbLHOro TpakTa, Hanuyme nunasbl - OCHOBHOTO oepMeHTa NOKENYA0YHON
Xenesbl U ponb xenyn. O3HAaKOMbTECH C KEeNYHbIMU KUCIIOTaMn, NPUHUMAKLWNMKN HEMOCPEeACTBEHHOE Yy4a-
CTue B nepeBapuBaHum Xupos, obnagatowmnmm ceoricteamu MNMAB. N3yunte ux npomssBoaHble coeguMHEHNs ¢
aMMHOKUCIIOTamMu1 1 OYHKLUM B NpoLeccax nepesaprBaHus 1 BcacbliBaHUS NUMNUAOB.

[MpoMeXyTouHbIn 0O6MEeH NUNMAOB 3aKMYaeTCd B TOM, YTO B TOHKOW KULLKE B KNeTKax CIU3NCTOn
0b0noykM cpasy nocne BCacbiBaHUSA NPOAYKTOB rmaponusa nunuaoB NPOUCXOAUT PECUHTE3 - CUHTE3 CBOW-
CTBEHHbIX AN AaHHOrO OpraHnu3ma X1poB.

PasnuyHble opraHbl 1 TKaHU OpraHn3ma nosy4alT NUnuabl U NPOAYKTbl MX PaCLUENNEHUss C TOKOM
kpoBu. CyLLeCcTByeT HECKOMNbKO BUOOB TPAHCMOPTMPOBaHMUS NMNWAOB: B BUAE XWIOMUKPOHOB, NMMONPOTEen-
AOB 1 CBOOOOHBIX XXUPHBIX KUCIOT. MI3y4nte XMMUYECKNiA COCTaB 3TUX CUCTEM U BIMSIHNE NX COAEpXKaHWs B
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KPOBW Ha opraHusMm. JIunnabel 13 KPOBM UCMOMb3YIOTCH B KINETKax Kak MCTOYHMK XMMUYECKOW SHEPTUN U CbIPbe
Ansi CUHTe3a MHOrMX Buonormyeckn BaxkHbIX BelecTB. [pu 3TOM BaxkHasi porib NPUHALMIEXNUT NEYEHN U XKK-
pOBbLIM Aero.

[na 6uocmHTe3a NMNUA0B HEOOXOAMMbBI MMULEPVH U XXUPHbIE KUCINOTbl. 3T coeauHeHnst obpasytoT-
Cs1 U3 NPOMEXYTOYHbIX NPOAYKTOB MpoLecca AbIXaHus: IMULEPVH - U3 AMoKcuaLleToHdocdaTa, ABMsSoLWero-
CS OHMM U3 NPOMEXYTOYHbIX MPOAYKTOB IMNKOMNN3a, a XMPHbIe KUCNOThbl U3 aueTnn-KoA, KOTopbin siBnsieTcs
NPOAYKTOM OKMCAUTenbHOro aekapbokcunuposanus MNBK. BHMmaTtenbHO pa3bepute mexaHusm GuocuHTesa
rnuuepodocdara, XUPHbIX KUCHOT U HENTpanbHbIX xupoB. ObpaTnte BHUMaHUe, YTO B BUOCUHTE3E XKUPHbIX
KMCNOT y4yacTBYeT ManoHUNKoepMeHT-A U MynbTUEPMEHTHBLIN KOMMNMEKC, Ha3blBaeMbl aueTunnepeHo-
cawmm benkom (AlB).

YacHute, 4to npmn 6uocuHtese ochonmnuaoB K TpeTbeMy YriepogHoMy atoMy rnuuepodocdara
BMecTO KOA-Mpon3BOOHbIX XUPHBIX KUCIOT NPUCOEAMHSETCS kKakoe-nnbo asoTocoepkallee CoefuHeHuve,
cBsi3aHHOEe ¢ OCOPHOM KUCITOTOMN.

MmuuepnH npu yqactum AT® n HAL okucnsetcs go 3-®rA. lNMocnegHnin npeBpallaeTca B nupyeat
unu okucnsetcs oo CO, n H,O (LUTK). XKupHble KMCNOTbI aKTUBMPYKOTCS, COEAUHSASACh C KOhepMeHTOM-A, a
3aTeM, MOCPEACTBOM TaK Ha3blBAEMOIO [-OKWCIEHMS, MOCTENEHHO pacliennstoTca 0o aueTtnn-KoA, yacTb
KoTOoporo BcTynaet B umkn Kpebca n B koHeYHOM mntore okucnsietcs go soabl u CO,.

Opyras yactb auetun-KoA, obpasosaBLuerocs npu (3-OKUCAEHUN XUPHBIX KACAOT, MOXET UCMONb30-
BaTbCA A8 CMHTEe3a yrneBoAoB. B aToM cnyvae OH BCTynaeT B MMUOKCUNATHBINA LMK, OOHUM U3 KOHEYHbIX
NPOAYKTOB KOTOPOro sBMsieTCs AHTapHasa kucnota. [NocnegHasa BoBnekaeTca B umkn Kpebcea, roe npespa-
LaeTcs B LLaBEeNeBo-yKCYCHYIO KUCMOTY. 3aTeM LaBeneBo-yKCycHas KUCnoTa, Bbinas n3 umkna Kpebca, ne-
pexogouT B hoChOeHONMMPOBMHOIPaaHYO KACNOTY, N Yepesd TpnosodocdaTthl U3 Hee CUHTE3NPYIOTCA caxa-
pa.

Mmaponns cdochaTngoB Ha CTPYKTYPHbIE €4MHULbI MPOUCXOAUT C ydacTueM depmeHToB ocdonum-
na3. Pa3bepuTe cxemMy OKUCIEHUS TMULEPVHA W XXUPHBIX KUCINOT A0 KOHEYHbIX NPoAyKToB. MNo3HakoMbTeCh C
npoueccoM GUoCUHTE3a YrieBodoB U3 NPOAYKTOB pacnaja XXvpoB.

BOI'IpOCbI Ana CaMOKOHTPONA

1. Knaccudmkaums n buonoruyeckas ponb nNMnnaos.

2. CTpoeHue, CBOMCTBA HENTParbHbIX XUPOB (aunnrnuuepuaos) 1

BOCKOB.

3. CTpoeHue, cBONCTBa M pOfb B NULLEBON NPOMBbILLNEHHOCTN dochaTnaos (NELUUTMHOB 1 kedanu-
HOB).

4. depMeHTaTMBHbIN MMAPONN3 HENTPANbHbLIX XUPOB N hocdonmnuaos.

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

6. BUOCUHTE3 rIuLepuHa U XXUPHbIX KACMOT.

7. BUOCUHTE3 HelTparnbHbIX XUPOB (aunnrnuLeprHoB) U PocHoNMNUMaOoB.

8. OkuncneHue rnuuepuHa 1 XMpHbIX KUCIOT.

O6meH 6enkoB

A30T - BaXHENLININ 3NeMeHT, HEOBXOAMMbIN ANst CUHTe3a 6ENKOB U HYKNENHOBBIX KACOT.

BOMbLIMHCTBO XMBbIX OPraHNM3MOB MOTYT MCNOMNb30BaTh a30T TOMbKO B KakoM-nnbo cBs3aHHOM dhop-
Me - B BUAE aMMuaka, HUTpaToB, aMUHOKMCIOT M OPYrMX coeauHeHuin. PacTeHuns ycBamnsatoT a3oT U3 OKpy-
)atoLLen cpefbl B OCHOBHOM B BUE amMuaka, KOTopbIi 0OpasyeTcst Kak nNpy pacnage asoTUCTbIX coeanHe-
HWUIA, TaK U NPW BOCCTAaHOBMNEHUWN MOSEKYIISIPHOIO a3oTa Bo3ayxa (dukcauus asota) u HATPaToB.

AMMMAK, NOTMOLLEHHbIA pacTEHUAMU U3 MOYBbI UM 0Opa3oBaBLUMICA B pe3ynbTaTe BOCCTAHOBIE-
HWUSI HATPATOB, Yallle BCEro BCTYNaeT B pPeakumio C KeToKMcnotTamu. Peakums NnpsiMoro aMmHMpOBaHNS KETO-
KUCMNOT aMMMaKOM - OCHOBHOW MyTb CMHTE3a aMUHOKUCIIOT B pacTEHUsAX. TakMM NyTEM pacTEHUsl CUHTE3n-
PYIOT anaHuH, rMiTaMMHOBYHO, acnaparMHoBYH KMCMOTY. AcnaparMHoBasi KUCnoTa MoXeT 06pa3oBbiBaTbLCH
TaKke Npy NPSAMOM NPUCOeaNHEHNN aMMuaka K (hymapoBom Kucnore.

O6pasoBaHve HonbLUMHCTBA APYrMX aMUHOKUCIIOT Mpoucxogut nnbo B pesyrnbTaTte peakuuu nepe-
aMUHMPOBaHMS, MO0 B pe3ynbTaTe B3auMHbIX NpeBpaLleHnii aMuHoKuciotr. O3HakoMbTECh C MpoLeccamm
acCUMUIALUN pacTEHUSIMU MOJEKYNSAPHOro a3oTa, BOCCTAHOBEHMEM HUTPATOB OO aMMMUaka, UCMoMb30Ba-
HMeM aMmMmuaka B GocMHTe3e aMUHOKUCIIOT. N3yunTe apyrme nytn BMoCUHTE3a aMUHOKMCHIOT.

O6pa3oBaHve aMUHOKUCIOT MOXET NPOUCXOAUTL U B pe3yrnbTaTe pacLuenneHuns 6enkos npoTeonu-
TUYECKMMU (DepMEHTaMM, UMEIOLLMMUCS BO BCEX KNeTKax U TKaHsx opraHusma. [poTeasbl Oensit Ha aBe
rpynnbl: NpoTenHasbl U nenTuaasbl. [poTenHasbl kKaTanusupyloT rMapoNnu3 NenTuaHbIX CBs3en B Genkax u
nentugax ¢ obpasoBaHMEM HU3KOMOMEKYNsApHbIX nentugos. MocnegHue npu ydactuv nentugas (aMuHO-,
Kapbokcu- u aunentuaasbl) rMapoNIMTUYECKN pacLlennaioTca 40 aMUHOKMCNOT. lNMpouecckl rmaponusa 6en-
KOB OCYLLECTBMAIOTCA B XENyAOYHO-KULLIEYHOM TpakTe, rae npoTenHasbl 1 NentTuaasbl CoAepXaTcs B Xeny-
OOYHOM COKe(MerncuH), B COKe MOMPKENYAOYHON xeresbl (TPUMNCUMH, XUMOTPUNCKH, kapbokcunenTtmuaasa) u B
KMLLEYHOM COKe (aMWHO- 1 avnenTtuaasb).

AMWHOKMNCNOTLI, CUHTE3NPOBaHHbIE B pe3ynbTaTe peakuun aMMHUPOBaHWS, NepeamMmHUpOBaHUs,
B3aUMHbIX NMpeBpaLleHnn aMUHOKUCIIOT Unn ke obpasoBaBLlUMecs B pesynbTate paclenneHuss 6enkos npo-
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Teasamu, MOTyT UCMONb30BaTbCA AN BUocnHTE3a HOBbIX OErKoB unn Apyrnx coeguHeHun, a Takke nogsep-
ratbC AUCCUMUNALIN.

OCHOBHbIMK NYTAMW pacnaga aMUHOKUCIIOT SBASETCH UX Ae3aMMHUpOBaHMe n gekapbokcnnmpoBa-
Hne. OKucnWUTenbHOE Ae3aMUHMPOBaHU €aMUHOKUCIIOT MMeeT Dorbluoe TEXHWYECKOe 3HaveHue B psge
OpoannbHbIX MPON3BOACTB, OCHOBaHHbBIX Ha MCMONb30BaHUKN CNNPTOBOro 6poxeHus. MNpu ge3aMMHMpoBaHUm
aMUHOKUCIIOT Apoxokamy obpasyloTcs KeTOKMCNOThI, KOTOpble NMOABEpralnTCcsa B AarnbHEWWeM OKUCIUTENb-
HO-BOCCT@HOBUTENbHBIM NPeBpaLleHnsM ¢ 06pas3oBaHMEM Tak Ha3blBaeMbIX CUMBYLLHbLIX Macen - CMeCb pas-
MNWYHBIX OQHOATOMHbIX CNUPTOB, MPMAAILWMX HENPUATHBIN 3anax U MPUBKYC 3TUIOBOMY CMUPTY, BUHY UMK
nuBy. Paszbepute xvumMmnam gesamuHUpoOBaHUA 1 AekapboKCMIMpoBaHUS aMUHOKUCIIOT (MPOLECChl THUeHns),
OCYLLECTBMAIOWMNCA B TONCTOM KULIEYHWKE MOA AencTBMEM (DEPMEHTOB MMUKPOOPraHM3MOB, U XMMU3M
o6e3BpexnBaHnsa B NeveHn obpasyoLwmxcs NpoAyKTOB rHUMOCTHOrO pacnaja.

OcHoBHas macca NocTynawLwWmnx B KPOBb M3 KULLEYHMKA aMMHOKMCIOT pacxO4yeTcs Ha GuocuHTes
0ernkoB, YyacTb - Ha OMOCUHTE3 BUOMOrMYECcKN akTMBHBIX BELLecTB (FOPMOHOB, NENTUAOB, aMUHOB M Ap.),
YacTb MCMOMNb3yeTCs B Ka4eCTBe IHEPreTUYECKOro Cbipbs U MaTtepuana B GuocmMHTe3e NMnuaos, yrineBoaos,
HYKINEWHOBbIX KACMOT.

BbuocunHTes Genka n npegwectayowme emy cuHTesbl AHK 1 PHK oTHOCAT K MaTpuyHbIM GMOCKMHTE-
3aMm. VI3yuute nocrnenoBaTenbHOCTb U OCOBEHHOCTM NPOTEKaHMsA 3TUX NPOLIECCOB B AApe KneTku. BoiscHuTe
3HaYeHVe CyLeCcTBOBaHUSA KoAa Kak HOCUTensi reHeTUYECKor MHpopmMaLunn B KNeTKe.

BrnocuHTes Benka ocyuiectensgeTca B pubocomax, npoTekaeT Yyepes psa CTagun: akTuBaumio aMrUHO-
KUCMOT, COEAMHEHME aKTUBUPOBAHHbIX aMMHOKMCIOT ¢ T-PHK 1 TpaHcnoptupoBaHue mnx Kk pubocomam, UHu-
uuaumio nonvnenTMaHOW Lenu npu ydactum pepmeHTa nenTuacuHTeTasbl, KaTUOHOB Mg2+ n haktropamu
uHuumauum Fy, F,, F3, 9noHraumio nonunentMaHowm uenu B pesynbtaTe NocneaoBaTesibHOro NnpucoeanHeHns
aMMWHOKUCIIOT, TEPMUHALMIO MPU y4acTUM TepMUHMPYOLWNX KogoHoB n-PHK un 3aBeplieHne cuHTesa nonu-
nenTUaHOM Lenu. 3akmovmMTeNbHbIM 3TaNoOM CUHTE3a SIBNSIETCA MPOLECCUHT - co3peBaHue Genka, dopmu-
poBaHWEe BTOPUYHOW, TPETUYHOM UNN YETBEPTUYHON CTPYKTYpbI Oernka B UuTo3one.

YeTko cchopmupywTe NpeacTaBreHne 0 KOHEYHbIX NpoayKTax 6enkoBoro obMeHa, B TOM YUCIE HYK-
neonpoTenaos, NyTsx Mx o6pas3oBaHUs (CUHTE3 MOYEBWHbI), 06E3BPEXMBAHUSA U YAANEHUs1 U3 opraHn3ma.

Bonpocsl ans camMoKoHTpons

1. Kakve pepmeHTbl NpMHUMaloT yYacTvue B nepesapvBaHum 6enkos?

2. Kakoe 3HauyeHne NMetoT «3aLNTHbIE CUHTE3bI» B NeYeHn?

3. Kakoe 3HauyeHve mpoueccoB Ae3aMUHUPOBaHUS, AekapboKCUIMpoBaHUS, nepeaMMHUpPOBaHUS B
CVHTEe3e 1 pacnage aMMHOKUCIIOT B opraHMame?

4. HazoBuWTe OCHOBHbIe 3Tanbl CMHTE3a benka.

5. Ponb HyKnemnHoBbIX KNCMOT B BriocnHTe3e Gerka.

6. KoHeuHble npogykTbl 6enkoBoro obmeHa? Xumnam o6pa3oBaHUsi MOYEBUHbI.

Paspen 5. FOpMOHbI U BUTaMUHbI, pOfib B OOMeHe BeLlecTB
KpaTtkoe cogepxaHue

OcHoBHble 3agaymn perynsaumm metabonuama m KneTouvHbIX (PYHKUWMA: BHYTPUKNETOYHOE COorfacoBa-
HMe MeTabonmyeckmx MNpOLECCOB; MEXKINETOYHoe cornacoBaHne obmeHa BeLecTB B paMKax Llenoro opra-
HW3Ma; NogdepkaHne romeoctasa; npucnocobneHme opraHn3mMa K ycrioBMsiM BHELLUHEN cpeabl.

CurHanbHble MOMNeKynbl - 3HAOrEHHbIE XMMUYECKMe COefMHEeHUsd, KoTopble, B pe3ynbTare B3aumMo-
OencTBNA ¢ peuentopamu, obecneumBaloT BHELLHEE YyNpaBrieHNne MeTabonuMyeckummn npoleccamm B KneT-
Kax-MULLEHSX. XapakTepHble 0COOEHHOCTM CUrHasnbHbIX MOJSIEKYN: OENCTBYET Yepe3 peLentop, Manbiin ne-
PWOA >XN3HW, BbiCOKas Buonornyeckass akTUBHOCTb, YHUKaNbHOCTb AENCTBUSA, Hanmume addpekTa ycuneHums,
OAVH BWA CUrHANbHOW MOMNEKYMbl MOXET WMETb HECKOMbKO KIMETOK-MULLEeHEeNn, peakuuu pasHbIX KreToK-
MULLUEHEN Ha OfHY U TY XXe CUrHarnbHY MOMEKYny MOryT pasnuyaTtbcs.

KneTky, MMmeloLyo crneunanmampoBaHHbIN BOCAPUHUMAIOLWLMIA peuenTop AN SaHHOW CUrHanbHOM
MOJIEKYrbl Ha3blBalOT KNeTKoW-MuweHblo. CurHanbHas Mornekyna, cnocobHas B3aMmMoOencTBoBaTb C OaH-
HbIM peLenTopoM Ha3biBaeTCs ero nuraHaoM unv aroHncTom. OCHOBHbIE BUAbI PEryNATOPHbIX 9hEKTOB
curHanbeHbix monekyn (CM): aHAoKpuHHbBIM — CM nocTynaeT ¢ TOKOM KPOBU M3 Xerne3 BHYTPEHHEN CekpeLmm
K KreTke-MuweHu, napakpuHHeln — CM BbipabaTbiBaeTcs u AecTByeT Ha Gnuanexawme knetku, B npege-
nax OfIHOro opraHa Wnu yyacTtka TkaHu, T.e. AU PYHOUPYIOT Ha KOPOTKOM PacCTOSIHUU, ayTOKPUHHbIN — CM
CTUMYIUPYIOT KIETKU, CEKPETUPYIOLLNE UX.

Brvonoruyeckas knaccuukaumst CUrHanbHbIX MOMEKYI: TOPMOHbI, HEMpoMeamuaTopsbl, hakTopbl poc-
Ta U UMTOKMHbI. OBLlime aTanbl AeWCTBUS curHanbHbIX Morekyn: | PacnosHaBaHve curHana peuentopomM
knetkn-muwenn, 1. Mepegada curHana (TpaHcaykums) u ero ycunenwue, lll. 3smeHeHne Buoxmmuydeckux
NpOLEeCcCoB U KNETOYHON akTUBHOCTY, IV. dnumnHaumna curHana.

OcobeHHOCTM MexaHn3Ma OEeNCTBUSA OpraHUYeCcKX NIMNOMUIbHbIX CUTHAMNBHBIX MOMEKYIT:

- B3aMMOLENCTBNE C BHYTPUKIIETOYHbIM PELIENTOPOM; PErynaTopHbIn 3ddeKkT Bbi3BaH M3MEHEHNEM
3KCNpeccun reHoB W, CriedoBaTeribHO, KonmyecTBa hepMeHTOB; Guonormyeckoe OeVCTBUE MPOOOIPKUTENb-
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Hoe, pa3BMBaeTCcs MeaneHHo (Yacbl). OcobeHHOCTN MexaHn3mMa AencTBUsSE NMMNOMGOOHBLIX CUTHASMBHBIX Mose-
Kyn

- B3auMOJEWNCTBUE C MOBEPXHOCTHbIM PELENTOPOM KIEeTKW; CurHan nepegaeTtcs OT peuenTtopa
BHYTPb KIIETKN 1 YCUNMBAETCH C MOMOLLIbIO BHYTPUKITETOYHBIX PErYNSTOPOB.

Knaccudwkaunsi ropMoOHOB. [OPMOHbI LEeHTpasnbHbIX Xernes- runotanaMmyca u runogusa. [opmoHbl
LLIMTOBUAHON XXernesbl, NO4Xenyao4HOM Xenesbl, HaAN04Ye4YHMKOB, NOMOBbIX Xenes.

ButamuHbl - npupoaHble, BUONOrnyeckn akTMBHbIE OpraHnyeckue coeanHeHus, abcontoTHO Heobxo-
ONMble ONS HOPMarnbHOMW XU3HEAESATENbHOCTU YernoBeKa, XXMBOTHbIX, PacTEHUN, MUKPOOpraHuamoB. OHM
npeacTaBnAlT COOPHYID B XMMWYECKOM OTHOLLUEHUW Tpynny BeLecTB C pa3HOOOpasHbiMU (PU3NYECKMMU
CBOMCTBaMU, 06BbEANHEHHBIX BMECTE Mo NpuHLMNY abCcontoTHON HEOBXOAMMOCTY AN YenoBeKa U XUBOTHbIX
B Ka4yeCcTBe OOMNONHUTENBHON K Benkam, xupam, yrinesogamMm U MmHeparnbHbIM BellecTBamM COCTaBHOM YacTu
nuwu. dranonormyeckoe 4eNCTBME BUTAMUHOB HA XMBbIE OPraHU3Mbl TOXE PasfvMyHO, U OTAEeNbHbIE BUTA-
MUWHbI B 3TOM OTHOLLEHMM COBEPLLEHHO HE MOXOXM OPYr Ha gpyra.

ButamuHbl 66 oTkpbITel B 1880 1. pyccknm mnccnegoBatenem H.U. JlyHUHbIM, Ha3BaHue «BUTa-
MUH» UM gan B 1912 r. nonbckui nccnegosatesb K. OyHK.

MoTpebHOCTb B BUTaMMHAX OpraHn3Mbl YAOBETBOPSOT NO-Pa3HOMY: pacTeHMs CMOCOOHbI CUHTE3N-
poBaTb BCe HEOOXOANMbIE UM BUTAMUHbI, YEMOBEK M XMBOTHbIE MOMy4aloT UX C NULLEN B FOTOBOM Buae unu
B BMAE NPOBUTAMMHOB - NPeALIECTBEHHMKOB, U3 KOTOPbIX 06pa3yrTCs COOTBETCTBYOLLNE BUTAMUHBI.

BuTamuHbl TECHO CBsI3aHbl C (hePMEHTAMU, MHOTUE U3 HUX MPUHMMAIOT ydacTue B MOCTPOEHUUN ak-
TMBHbIX TPYNn ABYXKOMMOHEHTHbIX (PEPMEHTOB U TEM CaMblM OKa3biBalOT BIIMSIHUE Ha XWU3HEO4EeATENbHOCTb
opraHusma. OTCyTCTBME UNN HEOOCTATOK B NMULLE BUTAMUHOB MPMBOAUT K HApyLUEeHU0 obMeHa BeLLEeCTB U B
KOHEYHOM cyeTe 3aboneBaHusAM, NOMyYMBLUNM HA3BaHWE MMMNo- U aBUTaMMHO3.

Mo npusHaKky 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 Pa3fnyHbIX (PEPMEHTOB.

B HacTosiLee BpeMs BbIAENAOT eLle ogHy rpynny 61MonorMyeckn akTMBHbIX BELLECTB - BUTAMUHOMO-
[OOHblE CoeaNHEHWUs], XN3HEHHO HeobxoanMble, HO CUHTE3NpPYEeMble B opraHuame. K HUM OTHOCATCSI XONWH,
nunoesasd KMcrnoTa, opoToBas KNCNoTa, MHO3UT, N-aMMHODEeH30MHas kucnoTa, sutamud U n gp.

Mpn n3yyeHnn MuHepanbHOro obMeHa MCXoauTe U3 YCOBHOMO AeneHnst Bcex BUOreHHbIX Xxummye-
CKMX 3MEMEHTOB Ha ABE rpynnbl: Makpo- 1 MUKPOJNEMeHThI. [lepBble - Te, coaepXaHne KOTOPbIX B OpraHns-
M€ UCYUCIIAETCA NPOLEeHTaMM U OeCcATbIMU JONAMU NPOLIEHTA, BTOPbIE - ThICAYHbIE AONM NpoueHToB. oa-
pPOBGHO 03HAKOMbTECH C OCHOBHBIMW 3fIEMEHTaMM U UX BMONOrMYeckon posnbko B opraHusme. Msyunte oco-
©EeHHOCTK yCBOEHMS (BCacbiBaHWE), NoKanusauum BHYTpY OpraHMama, BbIBeOEHUSI U UICTOYHUKM NOCTYMNEeHUs
MUWHeparnbHbIX BELLECTB B OpraHvam.

BOI'IpOCbI Ana CaMOKOHTPOnA

. OTnnuma GUoNorMyeckn akTUBHbBIX BELLECTB, CUrHANbHbIX MOMEKyn?
. BHeLWHAs 1 BHYTPEHHSA perynsaums.
. OcobeHHOCTN MexaHu3ma gencTBusa rmapodOBHbIX CUrHAMNBbHbLIX MOMEKYI.
. OcobGeHHOCTN MexaHm3mMa OENCTBUS rMAPOMUIbHBIX CUTHAMNBHBLIX MOMEKY
. Knaccudmkaumst curHanbHbIX MOMeKyrn.
. Wcnonb3oBaHme aHabonnyeckmx ropMOHOB B XXMBOTHOBOACTBE.
. AHabonnyeckne ropmMoHbl U CMOPTUBHOE NUTAHNE.
. Kakvne coeanHeHus HasbiBaoT BUTaMmHamm? MprHLMN ux Knaccudukauum n HomeHknaTtypa.
. CTpoeHune n buonormnyeckoe 3HadeHne ButammHoB A 1 [1. [poBUTaMUHbI 3TUX BUTAMUHOB.
10. CTpoeHue 1 kaTanuTnyeckme yHkUnM sutamuHos B1 1 B2.
11. NMoyemy BuTammH C obnagaet kucnbiMu cBocTBamn? Kak coxpaHuTb ButammH C B NULLEBLIX
npoaykrax?
12. CTpoeHue 1 kaTanuTnieckme yHkUnm ButamuHa PP.
13. Kaknmn nHgusmayanbHbiMK BeLLeCTBaMu NpeacTaBneH BuTaMmmH B6? B coctaBe kakux oepmeH-
TOB OH BbIMNOMHSAET CBOK OMONOrMYecKyto ponb?
14. Kakoi BUTaM1H BXOAMT B cOCTaB kocpepmeHTa A?
15. Xvmudeckaa npupoga ButamuHa E. [0nsg kakux uenen ButamuH E ncnonb3yetcs B NULLEBOW
NMPOMBILLIIEHHOCTN?
16. Kakme BuTaMuHbl cogepxatcsa B MOfoke?

O©CoO~NOOP,WNPE

Mpoueaypa oueHNBaHUA

Mocne nsyyeHusa kaxaoro pasgena NpoBOAMTCS PYBEXHbIN KOHTPOMb. PyBexHbIN KOHTPONb ocylie-
CTBNSIETCA C LIEeNblo onpefeneHus Kayectsa npoBefeHus obGpasoBaTenbHbIX YCNyr No AUMCUMMNMHE, And
OLIEHKM CTEMNEHN OOCTMKEHMS 00YYarOLMMUCA COCTOSHUSA, ONpenensaemMoro LefneBbiMu yCTaHOBKaMu ancLu-
NIWHBI, @ Takke s GOpPMUPOBaHUST KOPPEKTUPYIOLLMX MEPONPUSATUIA. PyBexHbI KOHTPOSb OCYLLECTBIISAET-
Cs Mo pasgenam AUCUUNINHBI B COOTBETCTBUKN C NaHOM. PyBeXHbI KOHTPOMb COCTOUT M3 BbINOSIHEHMS 3a-
OaHWIA Ha NPaKTUYECKMX 1 NTabopaTopPHbIX 3aHATUSIX U BbIMOMHEHUS TECTOB MO pasgenam AUCLUMIVHDI.
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LWkanbl u KPpUTepuun oLeHKun
OTBEeTOB Ha TeCTOBbI€ BOMNPOCHI py6e)KHoro KOHTpoOnsA:
- OLeHKa «OTNUYHO» BbICTaBnseTcs obyyatoLlemycs, ecnv nonyyeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLlEHKa «XOpoLLOo» - nony4yeHo ot 71 ao 80% npaBunbHbIX OTBETOB.
- OLEHKa «YL4OBMETBOPUTENBHO» - NonyyeHo ot 61 4o 70% npaBunbHbIX OTBETOB.
- OLlEHKa «HEeyOoBIEeTBOPUTENbHO» - MOJTy4eHO MeHee 61% npaBunbHbIX OTBETOB.

8. O6Lwwue meToguyeckne pekomeHagaLm no oPopMIIEHUIO U BbINOSTHEHUIO OTAeNbHbIX Buaos BAPC
8.1 PekomeHpaumu no ochopmMneHuo aNeKTPOHHOW npe3eHTauum /| goknaaa

Tema anekTpoHHOW npe3eHTaunv/aoknaga nsbupaetcsa obyyaolmMmcs U3 NpeanoXeHHoOro npenogasa-
Tenem cnucka. lNpeseHTauusa/goknag nogrotaBnueaeTca obyvaowmmMes NHANBMAYaNbHO HA OCHOBE CaMo-
CTOATENbHOM NPOPabOTKM PEKOMEHOOBAHHOM NpenogaBaTenieM U caMoCTOATENbHO NOA06paHHON OCHOBHOM
W OONOnHUTENbHOM y4ebHOM NuTepaTtypbl N0 TeMe npeseHTauuu/goknaga. NpeseHtauma/goknag oTHoCUTCA
K KaTeropmu 0630pHbIX.

MepeyeHb NpUMEpPHbLIX TeM ANA ANIeKTPOHHOM nNpe3eHTauun/ goknaaa

MoHATMe 06 acceHuManbHbIX MUKPOHYTPUEHTaxX
MoHATMe 06 aHTUOKCKMaaHTax

MexaHuam OeicTBUSE aHTUOKCUOAHTOB
JNunodunbHbIe BUTaMWHbBI-aHTUOKCUAAHTHI
JInnodhobHbIe BUTaMWUHbI-aHTUOKCUAAHTbI
Knaccudvkauns aHTMOKCHAAHTOB

AHTUOKCMAAHTbI — 3CCEHUManbHble MUKPOHYTPUEHTDI
AHTMOKCMAAHTBI B MPOAYKTAX NUTaHMUS

AHTMOKCMAAHTHAsA aKTUBHOCTb OBOLLE

0. AHTMOKCMAAHTHAsA aKTUBHOCTb (OPYKTOB

BOXO~NoOO~WONE

MeToaudeckune pekomeHgauum no paboTe Hag OOKNagoMm
B npouecce paboTbl Haa AOKNAA0M MOXHO BblAenuUTh 4 aTana:
- BBOOHbLIN — 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 BMAE KOHepeHUnm

1) Bbibop Tembl goknaga

PaboTta Hag goknagom HavyMHaeTcs ¢ Bblbopa TeMbl UCCnefoBaHus. 3anHTepecoBaHHOCTb aBTopa B
npobneme onpegenseT Ka4eCcTBO NPOBOANMOrO UCCNEA0BaHUSA N COOTBETCTBEHHO YCNELLHOCTb €ro 3alluThbI.
BbiBupas kpyr BonpocoB cBoew paboTbl, HE CTOUT CMELUUTb BOCNOMNb30BaTbCA CMIMCKOM TEM, NMPeaSIOKEHHbIM
npenogasateneM. Hago nonbiTatbcsa chopmynupoBaTh NpoGremMy CBOEro uccrefoBaHus CaMoCTOATENBHO.

Mpun onpegeneHun Tembl AOKNaAa HYXHO Y4uUTbIBaTb M €ro MHOpMaUnoHHy obecneyeHHoCTb. C
3TON Uenbl, BO-NEPBbIX, MOXHO 06paTUTbCa K BUBNMOTEYHbIM KaTanoraMm, GubnnoTevHsIM NHOPMaLMOH-
HblM cUCTemMaM, a BO-BTOPbIX, MPOKOHCYNbTUPOBAaTLCA C NpernogasaTenem n bubnuortekapem.

Ecnu BO3HMKHET HEOBXOAMMOCTb 03HAaKOMUTLCHA HE TOMbKO C NUTepaTypon, umetowlencsa B 6nbnmo-
Teke, HO 1 BooOLle C HayyHbIMM NyOnMKauuMsMy No onpeaenieHHOMY BOMPOCY, MOXHO BOCMOJSIb30BaThCA
bubnuorpaduyeckmmmn ykazatenamu. C cornacust GubnMoTeKkn HYXXHbIe KHUMM U XXypHarbl MOXHO BbiNncaTb
no cneumanbHOMy MexoubnnoteyHomy aboHemeHTy u3 ntobon gpyron 6ubnunoTtekn. MNMonesHo Takke 3HaTb,
YTO eXerogHo B MocrnegHeM HOMEpe Hay4yHOro XypHana nybnvkyeTcs ykasaTernb CTaTen, MOMELLEHHbIX B
3TOM XypHane 3a rogd. OTobpas nocrnegHve HoMepa XypHana 3a HECKOMbKO NeT, MOXHO pasbickaTb No yKa-
3aTensM, a 3aTem HaWTu B COOTBETCTBYIOLLMX HOMEpPax BCe CTaTby MO TOW MMM MHOW Teme, OonyGriMKoBaH-
Hbl€ B XXypHarne 3a 9Tu rogbl.

CTpykTypa Agoknaga BkroyaeT B cebs criegylolime afeMeHTbl:
TUTYINbHBIA NNCT;

copepxaHue;

BBEJEHME;

coaepxaHue (rnasbl U Naparpadsbl);

3aKrYyeHme;

NPUNOXeHNs (ecnu ecTb);

CMUCOK MCNOJIb30BaHHOM NMTepaTypsl.

AN N N NN

2) dopmynupoBaHue Lenu v 3agay
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BbibpaB Temy goknaga v usyvmB nutepaTtypy, HeobxoamMmo cdopmynmpoBaTh Lenb pabdoThl U Co-
CTaBUTb NMaH.

Llenb — aTO oco3HaBaeMbli 06pa3 NpeaBoOCXMLL@eMOro pesynbrarta. LlenenonaraHve xapakrepHo
TONbKO 4151 YeNOBEYeCKon AeaTenbHOCTU. Bo3aMOXHO, hopmMynvpoBka Lienun B xoae paboTtbl OyoeT MEHsSTb-
Cs1, HO M3Ha4vanbHO crnegyeT ee 0003Ha4YMTb, YTOOLI OPMEHTUPOBATLCA Ha Hee B xoae uccnegosaHus. Onpe-
OENSASCh C Lenblo AanbHenwern paboThl, napannenbHO Hago AyMaTb Hag CocTaBneHMeM nnaHa: Heobxoau-
MO YETKO COOTHOCWUTb LieNib U nriaH paboThbl.

MoxHO NpegnoxuTb ABa BapuaHTa opMynupoBaHus Lenu:

1. dopmynupoBaHue Lenu npu NOMOLLX rNarofoB: UccneaoBatb, U3y4nTb, NPoaHann3upoBaTh, CUC-
TEeMaTM3MpoBaTb, OCBETUTb, U3NOXNUTb (MPEeACTaBneHus, CBeAeHus), co3aatb, pacCMoTpeTb, 0606WnTbL 1
T.0.

2. ®opmMynupoBaHue Lenu ¢ NoMOLLbI0 BONPOCOB.

Llenb pasbuBaeTtca Ha 3agadn — CTYMNEHbKN B AOCTUXXEHUM LIENN.

3) PabGota Hapg nnaHom

PaboTty Hag nnaHom Heo6Xx0AMMO HayaTtb ele Ha 3Tane usydeHus nutepatypbl. MnaH — 3To TOuY-
HbIA 1 KPaTKM1 NepeYveHb MOJI0XKEeHMN B TOM nopske, kKak 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 CNOXHbIA (pa3BepHyTbin). B npocTom nnaHe cogepxaHue
AenuTcsa Ha naparpadbl, a B CMOXHOM Ha rnasbl U naparpadbl. Ho kak nocTpoutb rpamoTHO nnaH? Kok-
KpeTHOro peuenTa 34ecb He cywecTByeT, 60MbLUy0 ponb UrpaeT To, Kak npeanonaraeTcd paccTaBuUTb ak-
LEeHTbI, Kak copMynmMpoBaHa Tema 1 uenb paboTtol. Mpu onucaHuu, Hanpumep, NCTOPUYECKOro CobbiTUS
MOX>XHO OCTaHOBWTBCA Ha CTaHAAPTHOW CXeMe: MPUYNHBI CODbITUS, 3Tanbl U X04 COObITUSA, WUTOMM M 3HAYeHUs
NCTOPUYECKOTro cobbITHS.

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

4) Pab6oTta Hap BBegeHMEM

BBegeHne — ogHa M3 COCTaBHbIX M BaXkHbIX YacTten goknaga. Npu pabote Hag BBegeHMeM Heobxo-
AVMO ONMpaTbCs Ha HaBblkKU, MPUOBPETEHHbIE MPU HANUCaHWUM M3NOXEHUN N counHeHnn. B obbeme goknaga
BBeJEeHMe, Kak npaBuno, coctaensdeTt 1-2 MawMnHONUCHbIE CTpaHuubl. BBegeHne o6bIMHO coaepXuT BCTyM-
neHune, obocHOBaHWe aKkTyanbHOCTU BblIBpaHHOW TeMbl, (HOPMYMNMPOBKY Lienn 1 3agad, KpaTkmi ob63op nute-
paTypbl 1 UICTOYHMKOB MO NpobnemMe, UCTOpMIO BONPOCa 1 BbIBOA.

BcTynneHue — 310 1-2 ab3aua, Heobxogumble Ana Havana. XXenatenbHo, 4TOBbl BCTynneHne 6bino
APKUM, UHTPUTYIOLLMM, NPpOBneMHbIM, a, BO3MOXHO, Tema Aoknaga notpebyeT Toro, 4Tobbl Ha4YaTb, Hanpwu-
Mep, C N3NMOXEHNS KaKOro-TO ONpeaerneHnsi, Tuna «nofMTUYecKne 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)KHO CBsi3aTb TEMY JOKMaga C coBpe-
MEHHOCTbIO.

KpaTkui 0630p nutepatypbl 1 UICTOYHUKOB MO Npobneme — B 3TON YacTu paboTbl Hag BBEOEHU-
eM HeobxoaMmo oxapakTepu3oBaTb OCHOBHblE UCTOYMHWMKU W nMTepaTypy, C KOTopow asTop pabotan, oue-
HUTb ee NOoMne3HOCTb, JOCTYNHOCTb, BbICKA3aTb OTHOLLEHWNE K 3TUM KHUraM.

UcTopusa Bonpoca — 3TO KpaTKoe OCBELLEHWE TOro Kpyra NpeacTaBfeHUNR, KOTOpbIE CIOXUINCE B
Hayke No AaHHOW npobrneme M ctanu aBToOpy M3BeCTHbl. BbiBog — 310 0606LLeHNE, KOTOpOEe HeobXoaUMO
AenaTb Npw 3aBepLieHun paboTbl Ha4 BBEAEHUEM.

5) TpeboBaHus K cogepXxaHuIO foknaga
CopepxaHue goknaga OOIPKHO COOTBETCTBOBaTb TEME, MOJIHO e packpbiBaTb. Bce paccyxaeHus
HY)XHO aprymeHTMpoBaTb. PedpepaT nokasbiBaeT NMYHOE OTHOLUEHWE aBTopa K uanaraemomy. Cnegyet
CTPEMUTLCS K TOMY, YTODObI M3N0XeHUE BbINo ACHLIM, MPOCTBLIM, TOYHBLIM Y NPY 3TOM BbIPA3UTENbHbLIM

6) PabGoTta Hap 3aknto4eHuem
3aknoyeHne — camocTosTeNnbHas YyacTb goknaga. OHO He OOIMKHO ObiTb NepenoXeHNeM COAepKaHus
paboTbl. 3aknoyeHne OOIMKHO coaepXaTb:
- OCHOBHbIE BbIBO/bl B CXXaTon hopme;
- OLEHKY MOJSTHOTbI 1 rMyOUHbI peLleHnst TeX BOMPOCOB, KOTOPbIE BCTaBamnuM B NPOLIECCE U3YYEHMS TEMBI.
O6bem 1-2 MaLLMHOMUCHBIX UMM KOMMbIOTEPHbLIX NcTa popmaTta A4.

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

O6wue TpeboBaHUA, NpeabABNSAeMbIe K NOATOTOBKE Npe3eHTauumn

TpeboesaHus 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 ONCUMMANHBI «BroxmmMmsa» n BbINONHEHNSA KOHTPOMbHOW paboThl NpMBedeHa 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-

28



HUS peakuun.

NG~ WN=

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 OLLEeHU-
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.

10.3.1 NMoagrotoBKa K 3aKnr4nTerNnlbHOMY TeCTUPOBAaHUIO NO UToram n3yvdeHunsa gUCUNNITIUHbI
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TecTnpoBaHue OCyLLECTBAETCS MO BCEM TeMaM M pa3gernam AUCUWMIMHBI, BKIOYasa TeMbl, BbIHOCU-
Mbl€ Ha CaMOCTOATENbHOE U3Y4EHUE.

Mpouenypa TeCTMPOBaHUA OrpaHUYeHa BO BPEMEHW U NpeanoriaraeT MakcumarnbHOe cocpegoToye-
Hye oby4atoLlerocs Ha BbINOIHEHUN TECTa, COAEPKaLLEro HECKOIbKO TECTOBbLIX 3agaHuN.

TecTupoBaHMe MpoBOANTCS B NMUCbMeHHoW dopme. TecT BkntovaeT B ceba 30 BonpocoB. Bpewms,
oTBOAMMOE Ha BbInonHeHne Ttecta - 30 MuHYT. B kaxabli BapvMaHT TecTa BKMOYAKTCA BOMPOCHI B
crneayoLemM COOTHOLLEHUN: 3aKpbiTble (OOMHOYHLIN BbIGOp) — 25-30%, 3aKkpbiTble (MHOXECTBEHHbIN BbIOOP)
— 25-30%, oTkpbITble — 25-30%, Ha ynopsiaoyeHune n cootseTtctane — 5-10%

Ha TectmnpoBaHue BbiHOCUTCSA NO 10 BONPOCOB U3 KaXaoro pasgena AMCUUnivHbI.

BnaHk TecTa
Obpasey
depnepanbHOe rocygapcTBeHHOe OloakeTHOe obpa3oBaTeribHOE yupexaeHue Bbicliero obpasoBaHus

«OMCKuMI rocyaapCTBEHHbIN arpapHbIn yHuBepcuteT umenun MN.A. CtonbinuHa»

TecTupoBaHue NO UTOraM OCBOEHUSI gucuMnnuHbl «Bunoxmmmsa»
Ons obyyarowmxca 19.03.03 — MpoayKTbl NUTaHUA XKUBOTHOIO NPOUCXOXAEHUSA
(o]l [e] rpynna

[OaTa

YBaxaemble obyyatoLinecs!

Mpexge 4YeM nNPUCTYNUTb K BbIMOMHEHUIO 33aA4aHW  BHUMATENbHO O3HAKOMbTECb C
WHCTPYKLUMER:

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

2. B 3agaHusx oTkpbITON hopmbl BNIULWKTE OTBET B MPOMYCK.

3. B 3agaHusx Ha cooTBeTCTBME 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 Konu4ecTBo nonydeHHbIx 6annos 30.

Kenaem ygaun!

BapwuaHT Ne 1
Bonpoc Ne1
MepBu4Has cTpykTypa - 370 ...
1. MNMopsigok yepegoBaHNS aMUHOKUCIIOT, COEANHEHHbBIX NENTUOHOW CBA3bIO
2. lNpocTpaHcTBEHHAs CTPYKTypa, obpasoBaHHast BOOOPOOHBIMU CBA3SIMU, BO3HUKAOLUMUK MEXAY aToMamu
nenTMgHoOro ocToBa

3. Cneundunyeckunin nopsaok YepenoBaHWs BTOPUYHBIX CTPYKTYP

Bonpoc Ne2
BTopu4yHas cTpykTypa - 370 ...

1. Mopsgok YepefoBaHUS aMUHOKUCTIOT, COEAMHEHHbIX NENTUAHON CBA3bLIO

2. MpocTpaHcTBEHHAsA CTPYKTypa, 06pa3oBaHHas BOAOPOLAHBIMY CBA3SIMM, BO3HUKAIOLLMMK MeXay aToMaMu
nenTngHoro octoBa

3. Cneunduyecknii Nopsaok YepeaoBaHUS BTOPUYHBIX CTPYKTYP

Bonpoc Ne3

TpeTnyHaa cTpykTypa - 37O ...

1. MNopsagok YepeaoBaHMS aMUHOKUCIOT, COEAUHEHHbIX NENTUOHOW CBA3bIO

2. npOCTpaHCTBeHHaﬂ CTPYKTYpa, 06pa3OBaHHaﬂ BOAOPOAHBbIMU CBA3AMU, BOSHUKAKOLWMMN MeXay aTtoMaMu
nenTngHoro ocrtosa
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3. Cneumduyecknii NopsaoK YepeaoBaHUs BTOPUYHBIX CTPYKTYP
Bonpoc Ne4d

KoHdopmauus 6enka — aTo....
Bbibepume o0dHO Haubonee ronHoe onpedesieHUe

1. AMMHOKMCIOTHas nocneagoBaTenbHOCTb NONUNENTUAHON Lenu

2. Yncno nonunenTuaHbIX Lenen B ONMroMmepHom Gernke

3. Yknagka anba-cnupanen un 6eta-cTpykTyp B NONMNenTUaHON Lenu
4. XapakTepHoe CTpOeHue CynepBTOPUYHON CTPYKTYpPbI

5. MpocTpaHcTBEHHadA CTpykTypa 6enka

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

1. PaspyLueHnem 60nbLIOro YMcna mexpaankanbHbIX CBA3en
2. YMeHbLUeHeM pacTBopumocTyu bernka

3. HapyweHnem npocTpaHCTBEHHOW CTPYKTYpb!

4. VI3MeHeHeM NepBUYHON CTPYKTYPbI

Bonpoc Ne6
YKaxkute noHoreHHble (0OpasytoLLme NOoHbI) rPYNNUPOBKX, BCTpeYatoLmnecst B coctaBe denka?

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

4. —NH,
5. -CHg-
6. =CH-

Bonpoc Ne7
HeunoHoreHHble rmgpodunbHbIe rPYNNMPOBKM, BCTpeYarLwmecs B coctase bernka. ...

1. -CH,-OH
2. —CH;

O

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

Bonpoc Ne8

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

1. BTOpMYHOW CTPYKTYpbI

2. TpeTuyHOW CTPYKTYpbl

3. CynepBTOPUYHON CTPYKTYPbI

4. NepBNYHON CTPYKTYPbI

Bonpoc Ne9
BTopunyHas cTpykTypa - 370 ...

1. MNMopsigok YepegoBaHNS aMUHOKUCIOT, COEANHEHHbIX NENTUOHON CBA3bIO

2. lNpocTpaHcTBEHHAs CTPYKTypa, 0bpasoBaHHasi BOOOPOAHBIMU CBSA3SIMW, BO3HMKAIOLLMMUN MEXAY aToOMaMu
nenTUAHOro ocToBa

3. Cneumnduyeckmii NopsaaoK YepeaoBaHMS BTOPUYHBIX CTPYKTYP

Bonpoc Ne10
AKTUBHbIV LEeHTp Benka aTo....
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Bb/6epume 4Yemsblipe rnpaesursibHbIX omeema

1. PacnonoxeH B yrnybneHun 6enkoBon Morekyrnbl

2. OTCcyTCTBYET KOMMIIEMEHTapHOEe B3aMMOAENCTBME C NIUraHAOM

3. CchopmurpoBaH pagvkanamm aMUHOKMCIIOT, HAXOASALMXCS Ha pacCTOsHUM Apyr OT Apyra
4. imeeT HepOBHbIN penbed

5. CnocobeH komnneMeHTapHO CBA3bIBaTb cneundundeckne nuraHabl

Bonpoc Ne11
Mpw HarpeBaHun pacTeopa 6enkoB o 80°C nponcxoauT:
Bbibepume uyemsbipe npasusibHbIX omeema

1. PaspbIB cnabbix cBA3en

2. MNprnobpeTteHune monekynamm 6enka cnyyamHonkoHopmaumnm
3. HapywweHue B3anmoaencTeums 6enka ¢ nuraHgamm

4. YMeHbLUEHNe pacTBOPUMOCTH BernkoB

5. 'ameHeHne nepBMUYHOM CTPYKTYpbI Berka

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

1. JencTtBumsa NpoTeonuTuiecknx pepmeHToB
2. MNoBblWweHNa TemnepaTypbl

3. NameHeHuns pH

4. [lenctBma conen TshkenblX MeTannos

5. Bo3gencrtBust MOYEBUHbI

Bonpoc Ne13
B pesynbTate geHaTtypaunn 6enkos.....
Bbibepume 4embipe npasuribHbIX omeema

1. YMeHbLUaeTcs ux pacTBOPUMOCTb

2. Paspywaetcsa HaTMBHasKOHopMauus

3. Monekyna 3aHumaeT 6onbLinii 06beM

4. YBenuumBaeTcsa JOCTYNHOCTb Oernka anst AencTBMs MPOTEONUTUYECKNX (DEPMEHTOB
5. MNpouncxoanT rmaponumsa NenTUaHbIX CBA3EN

Bonpoc Ne14
3apsa 6enkoBov MOMNeEKynbl B M303/1EKTPUYECKON TOYKE. ..
HabepwuTte cooTBETCTBYIOLNIA 3HAK (+, -, 0)

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

1. Pa3pyweHunem 60MbLIOro Yncna MexpaamnkanbHbIX CBA3EN
2. YMeHbLUEHNEM pacTBOPUMOCTH Berka

3. HapyLueHuem npocTpaHCTBEHHON CTPYKTYPbI

4. N3ameHeHnem nepBUYHON CTPYKTYPbI

Bonpoc Ne16

CTpYKTYpHBIMY €AMHMLAMW HYKIEMHOBBIX KACIOT SABMSIOTCA. ...
. AMMHOKMCNOTbI

. MenTtunabl

. MoHOHykneoTuabl

. BbicLume XupHbie KMCroTbl

. MnuuepunH

. Fnioko3a

OO WN -

Bonpoc Ne17
[na anb6yMUHOB KpOBUXAPAKTEPHO.....
Bbibepume 4yemsipe rpasusibHbIx omeema
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1. 310 kncnble 6enku, cogepxalime ocTaTkv rmyTaMUHOBOW KUCTOThI.
2. Vi3oanekTpuyeckas Tovka X HaxoguTCA B LLIENTOYHON cpeje.

3. ObnagatoT BbICOKOW aACOpOLMOHHONM CNOCOOHOCTLIO.

4. BbINONHAKT TPAHCMOPTHYIO OYHKLMIO.

5. O6ecne4vnBaloT KONMOMAHO-OCMOTMYECKOE AaBIEHNE KPOBM.

Bonpoc Ne18

Benkn, oTHocALLMECS K CNOXHbIM 6enkam .....
Bbibepume Yyembipe npasusibHbIXx omeema
. FemornobuH

. [ncTOoHbI

. MpoTamuHebI

. ®occonpoTemnHsl

. MponamuHbl

. AnNbOYMUHBI

. FnukonpoTeuHsl

. XUITOMUKPOHBI

O~NO AR WN -

Bonpoc Ne19

Benku, oTHocAWwMecs k NpocTbiM 6enkam.....
Bbibepume mpu ripagurbHbIX o0meema.
. FemornobuH

. [MCTOHbI

. CkneponpoTenHbl (NpoTenHonapl)

. Okcmpasa aMUHOKMCIOT

. MponamuHbl

. AnNbOYMUHBI

. MnukodopuH

. XNNOMUKPOHbI

O~NO AR WN -

Bonpoc Ne20

UeTBepTuyHas cTpykTypa 6enka, aTo......

1. TpocTeTnyeckas rpynna u anoyactmua

2. lNMpocTpaHcTBEHHas CTPYKTypa, 0bpas3oBaHHasi BOAOPOLHBIMU CBA3SMU, BO3HMKAKOLL MMM
Mexay atoMaMu NenTuaHOro ocToBa

3. Cneuunduydeckmii Nopsaok YepeaoBaHUA BTOPUYHBLIX CTPYKTYP

4. ®PyHKUMOHaNbHOE Liernoe, BKMoYatLee HECKOMNbKO NPOTOMEPOB B ONTIMroMepHOM Gernke
5. Benok, cocToswun n3 ogHon NonunNenTUaHoON uenu

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

- OLlEHKa «OTNIMYHO» BbICTaBMsieTca oby4vatowemMycs, ecnv nonydeHo donee 81% npaBunbHbLIX OTBETOB.
- OLeHKa «xopoLloy - nosty4eHo ot 71 0o 80% npaBunbHbIX OTBETOB.

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

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

10.4 MNepeyeHb NpUMepPHbLIX BOMPOCOB K 3K3aMeHY
1 Buoxumus, npegMeT n 3agadn.  buoxumus B TexHonormm nuweBbiX NPoAaykToB. Vcnonb3oBaHue brnoxu-
MMWYECKNX TEXHOMOMMI B NMULLIEBON MPOMBILLITIEHHOCTH.
2. Beriku, nx CTpyKTYpHbIE NPU3HAKU U OYHKLNUN.
3. AMMHOKUCIOTLI - CTPYKTYpPHbIE eAnHULbl 6enkoB. CTpoeHune 1 knaccudmkauns aMMHOKUCIIOT.
4. CoBpeMeHHble MpeacTaBneHnst 0 CTpoeHnn 6enkoB. YPOBHM CTPYKTYPHOW opraHun3auumn 6enka. Xapakre-
puCTMKa CBA3elr, CTabnnmanpyoLmx mx.
MpuHLMNbI KNaccudukalmm 6enkoB. XapakTepucTnka NpocTbix GEnKoB.
CnoxHble benku.
®epmeHTbI, X cTpoeHne. CXOACTBO U OTNnYne hepmMeHTOB U HEBEMKOBLIX KaTanm3aTopos.
MpocTteTuyeckne rpynnbl pepmeHTOB. KodakTopbl 1 KOhepMeHTbI, UX Knaccudukauusa n QyHKLMK.
Ponb BuTammHoB B 06pa3oBaHmmM KOhepMeHTOB.

©CoNo O
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10.CgoiictBa hepmeHTOB. MexaHnam BnusiHusa pH cpeabl n TemnepaTtypbl Ha akTUBHOCTb (DEPMEHTOB.
11.Mcnonb3oBaHne hepMeHTOB B TEXHOMNOIMU NULLEBLIX NPOAYKTOB. TpaHCcrnoTaMmMHasa
12. CoBpeMeHHblE MpPEACTaBMeHMST O MeXaHu3me [OencTBusi (PEepMEHTOB.

Ctagun cdbepmeHTaTUBHOM peakumnn. MonekynsipHble addpekTbl hepMeHTOB.

13. Knaccudpmkauma wn HomeHknatypa depMeHTOB. N30GhepMeHTHI.
XapakTepucTuika knacca okcmgopeaykras. [pumepsl peakumn.

14. TpaHcdepasbl. [Mprmepbl peakumii.

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

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

17. MNoHaTne 06 obmeHe BellecTB. 3Tanbl 0bMeHa BellecTs. MeTabonuam.

18. Otanbl katabonuama.

19. O6wwmn nyTb katabonmama. OkucnutenbHoe AekapOoKcUMMpoBaHue
NMPOBMHOTPaAHOW KUCHOTHI.

20. UnTpaTHbIM UMK, nocrnenoBaTenbHOCTb peakuuii.

21. buonornyeckoe 3HadeHne 1 PYHKLUM LMTPaTHOro LnKna.

22. [bixaTenbHas Lenb hepMeHTOoB - Lenb nepeHoca anekTpoHoB (LM3J)

23. MNepBuUYHbIE aKkLenTopbl BOAOPOAa

24. XapakTepucTtmka KOMMOHEHTOB Lienu nepeHoca anektpoHos (LIM3J).

25. ConpsixxeHve peakumi uukna TpukapboHOBBIX KUCMOT C ObIXaTerbHON Lenbio

dhepmMeHTOB.

26..Mytn cuHTesa ATP - cybctpatHoe w  okucnuTensHoe docdopunuposaHme (Npumepsl peak-
uun).

27. MexaHuam okncnuTenbHoro pocdopunmpoBanus (teopust Mutyenna).

28. MyTn obpasoBaHmsa yriekucnoro rasa B opraHvuame. [lekapbokcunvposaHuve

nupyeara, anbda-ketornyrapara, usoumutpara.

29. CeobopaHble pagukansl, ceBo6oaHopaavKanbHOE OKUCIEHNe U aHTUOKUCTIMTENbHas

3alumTa B KNneTke.

30. XapakTtepucTMka OCHOBHbIX YIrfNeBoAOB >XMBOTHOIO OpraHusMa: WX CTpoeHue, knaccudukaums,
Buonormvyeckas poneb.

31. Pomnb yrneBodoB B NUTaHMU. CyTOYHAst MNOTPEeBbHOCTb.

32. NepeBapnBaHne n BcackbiBaHWe yrreBogoB B opraHax

nyLeBapuTerbHON CUCTEMBI.

33. 3HayeHune nonmcaxapugos (KneTyaTku, NEeKTUHOB) B

nuLeBsapeHun.

34. Pacnag gucaxapvaoB B opraHax nuiieBaputernbHoOn cuctemsl. HanmcaTs peakuum

rmaponusa. HenepeHocMMOCTbL AMcaxapuaos (NakTosbl).

35. brocuHTes 1 pacnag rnvkoreHa B TKaHsaX. buonornyeckas pornb 3TUX NpoOLIECCOB.

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

37. Katabonuam rnioko3bl B TKaHSAX B a3pobHbIx ycrnoBusix. Buonoruueckas ponb. STanbl rekco3oau-
docaTHOro nNyTu pacnaga rnokosbl.

38. MNeHTO3HbIN LMK NpeBpaLleHns rMioKo3bl B TKAHAX U ero buonormyeckas pone.

39. [miokoHeoreHes u ero buonornyeckas porb.

40.XapakTepucTvka OCHOBHbIX IMNUWOOB OpraHu3ma 4eroseka: Kraccudukaums.

41. CtpoeHue npocTbix U cnoxHbix nunugos (TAlT, dpochonunuabl).

42. bnonornyeckas posib NMNMaoB

43. buonornyeckasi LEHHOCTb NWNUAOB MWLM, CYTOYHAs NOTpebHOCTb.

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

45 lNepeBapuBaHne N BcacblBaHWe  NUNWAOB B OpraHax nueBapuTeribHON CUCTEMBI.

46.Ponb »én4Hblx KUCnoT. HanucaTb peakumio ruaponuaa Tpuaumnriuepona.

47 . TpaHcnopTHblE NUMNOMNPOTENHLI KPOBU Yenoseka. XUNOMUKPOHbI.

NAOHMNHM,NBIM.

48.0KnCneHne BbICLLMX XXUPHBIX KUCIOT B TKAHSX.

49.0KncneHne rmuuepona B TKaHsIX.

50.Xonecteposn, €ero XuMu4eckoe CTpPOeHMe u Ouonormyeckast porsb.

51. MoTpebHOCTL Yenoseka B 6enkax. bnonornueckas LeHHOCTb 6enKoB, He3aMeHVMbIE aMUHOKNCIOThI.

52. MNpeBpallieHne OenkoB B OpraHax NULLEBApPUTENbHOM cuUcTeMbl. Ponb comnsiHOW KACNOTbl B ne-
peBapvBaHuM  6enkoB.  XapakTepucTuka NpOTEONUTUYECKUX (PEePMEHTOB Xenyao4YHOro coka.

53. NepeBapuBaHue 6eMNkoB B KULLEYHUKE.

54. l'HneHne 6enkoB U aMUHOKUCIIOT B TOJNICTOM KMLWEYHUKe. Buasl gesaMmHnpoBaHus . Oekapbokcunu-
poBaHWe nuManHa n OpHUTUHA.

55. ICTOYHMKM M NyTU MCNONb30BaHUS CBOBOAHbLIX aMWHOKUCIOT B OpraHusMe.
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56. Peakuun nepeaMmHUpoBaHUA, porib rMyTaMUHOBOW KUCIOThl. AMUHOTpaHcdepasbl, NnpuMep peakumm ¢
ydyactunem AnAT.

57. [JexkapbokcunupoBaHme aMUHOKMUCIOT, ponb BuTamumHa BgB 3TOM npouecce.

58. [lesamuHnpoBaHue amMuHOKUCIOT. OKucnUTenbHOE Ae3aMVHUPOBAHME MIyTaMWHOBOW KUCOTHI.

59. MNyTn obe3BpexunBaHNa aMMraka B opraHusmMe.

60. Ponb rmyTaMrMHOBOW KMCMOTbI B 0OMeHe BellecTB. [NyTamar Kak nuweBas gobaska.

61.ButamMuHbl, KX OTAMYUTENBbHbIE MPU3HAKMN.

62. Knaccudumkaumsa n HomeHknaTypa BUTaMUHOB.

63. lMoHATHe 0 rMNoBUTaMNHO3aX, aBUTaMUHO3aXx, rMnepBuTammHo3sax. MNpuynHbl

rMNOBUTaMUHO30B.

64. ObecneyeHHOCTb HaceneHus BUTaMUHAMKU B COBPEMEHHbIX yCrnoBusAX. [puynHbl HEOOCTaTOYHOM
BUTaMMHHOMN 06ecne4YeHHOCTH.

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

akTe 3peHus. OCHOBHbIE MPOSBEHMS TMMOBUTAaMUHO3a.

66. Butamun [1. Ponb kanbuudepona B perynauumn ocgopHO-KanbuneBoro obmeHa.

HapyweHua  MuHepanusaumMm  KOCTHOW — TKaHM  NpU TMNOBUTaMUHO3E.

67. Xapaktepuctuka ButammHoB E n K, nx buonormdeckme goyHKLUN.

68. ButamuH C, ero cTpykTypa, bronorndeckne yHKLMU. YyacTne ackopOuHOBON

Kncnotel B MmeTabonuame coeguHUTENBHOM W KOCTHOM Tkauu.  [lposiBneHus

rMnoBuTamMuHo3a ButamuHa C.

69. ButamuH B;, ero ponb B 0bmeHe BellecTB. [1pn3Haku runoBMTaMmMHo3a.

70. ButamuHbl B, u PP yyactne B MeTabonmyeckux npoueccax, MoaTBEPAUTb KOHKPETHBIMWU Npu-
mMepamu. OCHOBHbIE MPOSBNEHNS TMNOBUTAMMUHO30B.

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

72. donuesas kucrnota u ButammH B12 1 ux éruonormyeckast posnb.

73. ButamuHonogoObHble BellecTBa M aHTUBUTAMMHBI.
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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 aHTUOKUCInTEslbHaaA 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. CTy,EI,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 NpakTude-
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 3aTpyaHEHUS MPU peLleHnun npakTnyecknx sagad. 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 CTYOEHT He 3HaeT 3Ha4YUTENbHOW YacTun MmaTe-
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 KOMMEeTEeHLMA NO AUCLUINIINHE, 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 gucuunnmHe obecnevmBaroLLen kageapon paspabaTbiBaeTcsi U NOCTOSHHO COBEPLLUEHCTBYETCS
yyebHo-meToamdeckun komnnekc (YMKI), cooTBeTCcTBYOWMIA AaHHOW paboder nporpamme v npuraraemMbiin
k Hen. MNpwu paspaboTtke YMK[ kacheapa pykoBoACTBYETCS YCTAHOBIIEHHLIMU YHUBEPCUTETOM TPeboBaHUAMU
K ero CTpykType, cogepxaHuio n oopmneHuno. B coctas YMK[ BXxoOaT 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, peKomer.yeMOﬁ AnA ndy4yeHna gnCuumniinHbl

ABTOp, HAUMeHOBaHWe, BbIXOAHbIE AaHHble

Ooctyn

1

1. OcHoBHas nuTepaTypa

Buoxumus : yuebHoe nocobue / B. E. Boicokoropckun, T. [. BopoHoBa, O. H.
JNazapesa [ gp.]. — Omck : Omckun F'AY, 2016 — Yactb 1 — 2016. — 119 c.
— ISBN 978-5-89764-579-4. — TeKCT : 3NeKTPOHHbLIN // JlaHb : 3NEKTPOHHO-
6ubnmoteyvHas cuctema. — URL: https://e.lanbook.com/book/159627. — Pe-
XXMM JocTyna: Ansi aBTopus. noib3oBaTenen.

http://e.lanbook.com

Bbicokoropckun, B. E. Buoxumus : yuebHoe nocobue / B. E. Bbicokoropckui,
T. [l. BopoHoBa, O. H. JlazapeBa. — Omck : Omckuii [AY, [6. r.]. — YacTb 2 —
2015. — 157 ¢. — ISBN 978-5-89764-511-4. — TeKCT : 9NeKTPOHHbIN // JlaHb :
3ANEKTPOHHO-6MbNnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/90740. — Pexum goctyna: onst aBTopum3. nonb3o-
BaTenemn.

http://e.lanbook.com

CycnsHok, . M. OcHoBbl 6uoxmmum : y4ebnuk / .M. CycnsaHok. - 2-e u3sg.,
ucnp. - Mockea : MUH®PA-M, 2021. - 400 c. - (Bbicwee obGpasoBaHue:
Bakanaepwuar). - DOI 10.12737/1003787. - ISBN 978-5-16-014795-6. - TekcT :
ANEeKTPOHHbIN. - URL: https://znanium.com/catalog/product/1003787. — Pexum
AOCTyna: No NoAgmnucke.

http://znanium.com

PoroxwuH, B. B. Buoxnmusa monoka un msca : y4eb. / PoroxuH B. B. - CaHkT-
netepobypr : TMOPL, 2012. - 456 c. - ISBN 978-5-98879-126-3. - TeKCT : anek-
TpoHHbIW  //  3BC "KoHcynbTaHT ctygeHTa" : [cant]. - URL
https://www.studentlibrary.ru/book/ISBN9785988791263.html. - Pexum pgoc-
Tyna : no nNoAnucke.

http://www.studentlibrary.ru

CeBepuH, E. C. buoxumus : yyebHuk / nog peg. E. C. CesepuHa. - 5-e nag.
ucnp. u gon. - Mocksa : N'QOTAP-Megwna, 2016. - 768 c. - ISBN 978-5-9704-
3762-9. - TekcT : anekTpoHHbIn // OBC "KoHcynbTaHT ctygeHTa" : [canT]. -
URL : https://lwww.studentlibrary.ru/book/ISBN9785970437629.html. - Pexnm
A0CTyna : Mo NOAnuCKe.

http://www.studentlibrary.ru

Bonpocbkl nuTaHusa : HayvyHo-npakTudecku xypHan - Mocksa : FTOOTAP-
Mepnwna, 1932 -

HCXB

Mywesast NPOMBILLNEHHOCTb : HAay4YHO-MPOU3BOACTBEHHBIN XypHan — Mocksa
: MnweBas npom-cTb, 1930 -

HCXB

PoroxuH, B. B. MNpaktnkym no 6uoxmmum : yuebHoe nocobue / B. B. POroxwH.
— CamHkT-lNeTepbypr : NaHb, 2021. — 544 c. — ISBN 978-5-8114-1586-1. —
TeKCT : aneKTPoHHbIN // JlaHb : aNeKTpoHHO-6ubnuoteyHasa cnuctema. — URL:
https://e.lanbook.com/book/168600. — Pexum pgocTyna: pans asToOpu3.
nonb3oBaTenem.

http://e.lanbook.com

XVMNYECKUIN COCTaB POCCUNCKUX MULLIEBLIX NPOAYKTOB [TeKcT] : cnpaBOYHUK /
WH-T nutanna PAMH ; pea.: E. M. CkypuxuH, B. A. TytenbsH. - Mocksa :
Oellvn npuHT, 2002. - 236 c. : Tabn. - ISBN 5-94343-028-8

HCXB

NEPEYEHb

PECYPCOB UH®OPMALMOHHO-TENEKOMMYHUKALUMOHHOW CETU «<MHTEPHET»

W NOKAJNbHbIX CETEW YHUBEPCUTETA,
HeobXx0AUMbIX AN OCBOEHUSA AUCLMNIUHDI

1. YaaneHHble aneKkTPOHHbIe ceTeBble y4eGHble pecypcbl BPEeMEHHOro AocTyna,
cchopMMpOBaHHble HAa OCHOBaHMM NPAMbIX AOrOBOPOB C NpaBooGnagaTensmMm

(aneKTpoHHbIe bubnuoTeyHbie cuctemsl - ABC),

I/IHCI)Op MaUUOHHbIe CNpaBO4YHble CUCTEMbI

HaumeHoBaHve Hoctyn
OnekTpoHHO-6ubnuoteyHas cuctema «Mspgatensctea JlaHb» | http://e.lanbook.com
ONeKTPOHHO-6ubnuoteyHas cuctema ZNANIUM.COM http://znanium.com
«KoHcynbTaHT cTyaeHTa». ONekTpoHHas bubnunorteka Tex- http://www.studentlibrary.ru
Huyeckoro BY3a
CnpaBoyHas npasoBas cuctema KoHcynetaHtlnoc JlokanbHas ceTb yHMBEpCuTETa
2. AneKTpOHHbIE ceTeBble y4eOHble pecypchbl OTKPbITOro goctyna:
CnoBapwu 1 aHUuKnoneann Ha Akagemmke | http://dic.academic.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/

Cawt xypHana «Bonpockl nutaHus»

http://voprosy-pitaniya.ru/

MpodeccrnoHanbHble 6a3bl JaHHbIX

https://clck.ru/MC8Aqg

3. OneKTpoHHbIe y4eGHble U y4eGHO-MeToaMYEeCK e 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: 9NeKTPOHHbIN // htto:
. ttp://e.lanbook.com
BopoHoa T.[. | JlaHb : aneKkTpoHHO-OMONMoTeyHas cucre-
JNlazapea O.H. | ma. — URL:
https://e.lanbook.com/book/90740. — Pe-

XXMM gocTyna: Ansi aBTopus. nosb3oBaTte-
nen.

Bbicokoropckuii
B.E.

BopoHosa T.[.
JNazapesa O.H.

Broxumus : yuebHoe nocobue / B. E. BblI-
cokoropckun, T. [1. BopoHoBsa, O. H. Jlasa-
peBa [n gp.]. — Owmck : Omckun F'AY, 2016
— Yactb 1 — 2016. — 119 c. — ISBN

978-5-89764-579-4. — TeKCT : 9NEeKTPOH-
HbI // JlaHb : 3nNeKTPOHHO-OUbNMoTeYHas
cuctema. — URL:

https://e.lanbook.com/book/159627.
Pexum pgoctyna: ans aBTOpu3. Nonb30OBa-
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, BbIXOAHblE OaHHbIE

HocTtyn

Broxumus : yuebHoe nocobue / B. E. Bbicokoropckun, T. [1. BopoHoea, 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. Na-
3apeBa. — Owmck : 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
aBTOpM3. Nonb3oBaTeNnen.

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»

ANOC OmIAY Moodle



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

NMPUNOXEHMUE 1

Cbopma TUTYNbHOIO NMUCTa nNpe3eHTaunun

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

mmeHu MN.A. CtonbinMHa»

ArpoTexHonornyeckui akynbTeT

Kadbeapa npoayKToB NUTaHMS U NULLEBON BMOTEXHOOTNM

Hanpasnexue — 19.03.03 MpoayKTbl NMUTaHNS XXMBOTHOTO NPOUCXOXAEHUS

Joknap,

no gucuunnuHe «broxmmmnsa»

Ha Temy:

BeinonHun(a): cT. rpynnbl

®no

MMpoBepun(a): y4. cmeneHb, G0MKHOCMb

®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

OueHoYHOe 3akIioYeHre npenogasarens no gaH-

OueHnBaeMast KOMMOHeHTa foknaaa w/wnu paboTsl Hag HUM 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 CaMOCTOATENbHOCTY CTyAEeHTa NpW NoAroToBKe AoKNa-
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 JoKNaae mMarte-
pviana, NposiBNeHHbIV Npy cobecegoBaHum

e) YpoBeHb KOMMYHUKaTUBHbIX HaBbIKOB, NPOAEMOHCTPUPOBaHHbIN
CTYOEHTOM MNpU BbICTYNNEHUN

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

Bedywuti npernodasamerib ducyunnuHbl | (Modnuce) 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»

ArpoTexHonornyeckuii pakynbTeT

Kadbeapa npoayKToB NUTAHMS U NULLEBON GUOTEXHOMOMN

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

KOHTPOJIbHAA PABOTA

no AUCUMNINHE «BroxnuMmns»

Ha Temy:

BeinonHun(a): cT. rpynnel

®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 cobnogeHus 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




