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BBEOEHME

1. HacTosilee nsgaHne ABMNSIETCS OCHOBHbIM OPraHm3auMOHHO-MEeTOANYECKUM OOKYMEHTOM  y4eb-
HO-METOAMYECKOrO KOMMIIeKca No ANCUUMNIIMHE B COCTaBE OCHOBHOWM MpodieccroHarnbHoM obpa3oBaTeribHOM
nporpaMmmsbl Bbicliero obpasoBanus (OINMNOIM BO). OHo npegHa3HayeHo cTtaTb Ans HUX METOOUNYECKOW OCHO-
BOW MO OCBOEHMWIO AAHHOWN OMCLUUMNITNHbI.

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

3. MeTtoaunuyeckne acnektbl pas3BuTbl B y4eOHO-MeToaUYECKON nuTepaTtype u apyrux paspaboTkax,
Bxoasauwmx B coctaB YMK no gaHHowm ancumnnuHe.

4. JocTtyn obyyaloWmxcs K aneKTpoHHOW Bepcun MeToamyecknx ykazaHum no M3yyeHuo gucumniu-
Hbl, 0becneyeH B MHOpMaLMOHHO-06pa3oBaTenbHOM cpeae YyHMBepcuTeTa.

Mpn 3TOM B SNEKTPOHHYK BEPCUIO MOrYT ObiTb BHECEHbl TEKYLiME W3MEHEHUSI U [AOMOSTHEHUS,
HanpaBIieHHble Ha NOBLILEHME Ka4yeCTBa HACTOALLMX METOOANYECKMX YKa3aHWUN,

YBaxaemble obyyvarowmecs!

Mpuctynas k n3yyeHuto HoBon Ang Bac yyeBGHOM gucUMNnMHBI, HAYHUTE C BAYMYMBOrO NPOYTEHUA
paspaboTaHHbIx ana Bac kadenpor cneumnanbHbIX METOOUYECKUX yKasaHun. ITo noMoxeT Bam BoBpems
MOHATb U NPaBUITbHO OLEHUTL €e ponb B Bawem obpasosaHuu.

O3HakoMUBLUMNCE C OpPraHM3aumMoHHbIMK TpeboBaHuAMK kadeapbl NO 3TON ANCUMMIIMHE N COU3MEPUB
C HMMK CBOM cunbl, Bbl cMoXeTe caenatb OCO3HAHHbLIN BbIGOP COBCTBEHHOW TaKTUKU U cTpaTernm yyebHom
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 AUCUMMIIMHE. YCMNEWHOoCTb aTTecTaumm 3aBuUCHT, npexae
Bcero, ot Bac. Ee 3anor — puTMuyHas, LeneHanpasneHHas, BoymumBas yyebHas pabota, B Lensix obecne-
YeHUs KOTOPOW U pa3paboTaHbl 3TN METOANYECKUE YKa3aHWs.



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

Y4yebHas aucumnnuHa otHocutca K aucumnnudam OlMOIN yHuBepcuTeTa, COCTaB KOTOpbIX onpeae-
nsetcsi By3oM 1 TpeboBaHmsamu ®rocC.
Uenb ducyunnuHbl — OBrageHne CTygeHTamMmmn 3HaHUSIMN O CTPOEHUM, CBOMCTBAX M NpeBpaLleHu-
AX B opraHu3ame 6enkoB, XMPOB M YrneBoaoB, NX Buonornyecknx yHKUMSX, ponu B nuTaHuun. ducumnnuHa
«Bbuoxumma» nmeet Lenbo PopMMpoBaHUE Y CTYAEHTOB OCHOB BMOXMMUYECKMX 3HAHWI NS U3YyYeHUsa Teo-
peTnyeckux u crneumarnbHbiX AUCUUMNINH, NCNOMNb30BaHNE UX MPU peLleHMn TEXHONOMMYECKMX 3aaay.

B xo0e oceoeHusi QucyuniuHbl o6y4aroujulicsi OOJIKeH:

MMeTb LEenocTHoe npeacTaBrieHne o CTPOEHMU, CBOWMCTBaxX M NpeBpalleHUsX B opraHu3Me OCHOB-
HbIX METaboNMTOB: GENKOB, XXUPOB U YrNeBoAOoB, UX BMONOrMYEcKnX PYHKUMSAX;

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

3HaTb: NUTaTENbHYIO LEHHOCTb, BuonorMyeckne cBoncTBa U PyHKUMM Benkos, NUNUOOB U YrieBo-
O0B;

YMETb: NpOoBOONTb pacHyeTbl No I'IpOBe,lJ,éHHbIM aHannM3am n mnccnegoBaHUAM, (bOpMyJ'II/IpOBaTb 3a-
Kno4veHnda n BbiIBOAbl MO I'IpOBep,éHHbIM aHalnn3am.

1.1.MNepeyeHb KOMMETEHUUI C yKasaHUEM 3TanoB UX (hopMMpPOBaHuUs B pe3yribTaTe OCBOEHUA y4eb-
HOM AUCLMUMNIUHBI:

KomneTteHuun, KoMnoHeHTbI KoMneTeHUun,
B (hopMMUPOBaAHUMN KOTOPBIX Koa n HanmeHoBa- dopmupyemble B pamKax aHHOW AUCLMMIMHDI
3apjencTBOBaHa AUCLUMNININHA HUe MHpMKaTopa (kaKk oXkngaemblli pe3ynbTaT ee OCBOEHMS)
LOCTUXEHUN KOM- yMeTb genatb
koA HanmeHoBaHue neTeHuumn 3HaTb 1 NoHW- (nencrtBo- BrafeThb HaskikaMit
mMaTb (MmeTb HaBbIkK)
BaTb)
1 2 3 4
O6uwenpodeccuoHanbHble KOMNETEHLUU
OrlK-1 | CnocobeH onpege- | NO-20nk.1 3HaeTt Ymeet nc- | Bnageet HaBblkaMu
naTe  Guonoruveckui | AHanusupyet pe- | Guoxmmmyeckne nonb3oBaTb MCMNONb30BaHUSA
ctaTyc U HopmaTtuB- | 3ynbTaThbl aHaMm- | KpuTepuu ans 3HaHUA OWO- | 3HaHWUIA BUoxMMnYe-
Hble KIMHUYECKNE | HECTUYECKUX,  KNW- | onpeaeneHus XUMMUYECKUX CKUX
rnokasaTesn opraHoB U | HUYeckux, rabopa- | Guonorndeckoro | nokasaTenen | nokasaTenen ons
cucTtem opraHuama | TOpPHbIX U (OYHKLUMO- | cTaTyca KMBOT- | (KpUTEPUEB) onpegenexHus  buo-
KUBOTHbIX HanbHbIX Uccneno- | HbIX ans norm4eckoro  crary-
BaHWIA, Heobxoau- onpeneneHnsl | ca XMBOTHbIX
MbIX AN onpegene- ouonorunye-
HUSI BUoONoOrnyYecKkoro CKoro craTyca
cTaTyca XMBOTHbIX XUBOTHbIX
OrlK-4 | CnocobeH wucnonb3o- | UWO-1onks Haxogut | 3HaeT Bo3mOX- | YMeeT npu- | BnageeT HaBblikamu
BaTb B npodpeccuno- | coBpemeHHoe 060- | HocTM  npodhec- | MEHATL  CO- | UCMONb30BaHMS
HanbHOM [fesTernbHO- | pyAoBaHME W UC- | CUOHANbHOW Me- | BpeMEHHble npodpeccnoHarnsHom
CTM MeToAbl pelleHns | nonb3yeT npodec- | Togonorm  Ang | TexHonormm u | metogonormm — Ans
3ajay C MCMnosib30oBa- | CMOHAmNbHYIO MEeTO- | MpoBeaeHust 3Kc- | MeToabl OMo- | npoBedeHUs Buoxu-
HMEM COBPEMEHHOro | AONorui Ans npo- | nepumeHTarnb- XUMMUYECKUX MUYECKUX uMccneno-
obopyaoBaHus npv | Be4eHUss  3Kcnepu- | HbiX uccrnegoBa- | Uccreposa- BaHUA W WHTepnpe-
pa3paboTke HOBbIX | MEHTarnbHbIX UCCMe- | HUA U MHTEepNnpe- | HUW B Npo- | Tauum KX pesynbTa-
TEXHOMOrMM U WUC- | JOBAHUA W WHTEp- | TauMu MonyyeH- | oeccuoHanb- | ToB
nonb3oBaTb  COBpe- | MpeTauum MomnyyYeH- | HbiX pe3ynbTaToB | HOW AesTenb-
MEeHHYl0 npodeccuno- | Hbix pesynbLTaToB HOCTU W WUH-
HarnbHyl0O MeTodoso- TepnpeTmpo-
rw ans npoBeneHus BaTb  nony-
aKCnepuUMeHTanbHbIX YeHHble  pe-
nccnenoBaHUn u WH- 3ynbTaThbl
TepnpetaumMm ux pe-
3ynbTaToB




1.2. OnucaHue nokasatenen, KpUTepmes U LIKan oLeHUBaHUA U 3TanoB (hopMUpOBaHUA KOMNETEHUUIN B paMKax AUCLIMMIIUHbI

MHaekc n HasBaHve

Kop nHgukaTtopa
OOCTUXKEHUIA KOM-

MHaukaTopbl KOM-

[MokasaTtenb oueHnBaHNs
— 3HaHUA, yMeHUA, HaBbl-

YpPOBHMU Ci

DOPMMPOBaHHOCTM KOMMNETEHLMN

KOMMEeTeHUUs He chopMupo-
BaHa

MUHUMaIbHbIN cpeaHun BbICOKWI

OUEHKN C

OPMUPOBAHHOCTU KOMMNETEHLNIA

He 3auteHo

3auTeHo

XapakrepucTmka chopMUPOBaHHOCTY KOMMETEHLWN

KomneTeHuusi B nonHon mepe
He ccopmumposaHa. Nimeto-
LLIMXCH 3HAHUWA, YMEHUI U
HaBbIKOB HEAOCTATOYHO Ans
peLleHnst NPakTUYeCcKnx

1. CopmMmpoBaHHOCTb KOMMNETEHLMMN COOTBET-
CTBYEeT MUHUManbHbIM TpeboBaHusIM. ViMetowmxcs
3HaHW, YMEHWUIA, HAaBbIKOB B LIESIOM AOCTAaTO4HO
ANs pelleHns NpakTuieckux (MpodeccnoHanbHbIX)
3agav.

Popmbl 1 cpeacTea
KOHTpOns hopMmpo-

KOMneTeHunm neTeHumm g
neTeHummn K (BnaneHms) (npodbeccuoHanbHbix) 3agad | 2. CHOPMMPOBAHHOCTL KOMMETEHLUN B LIEMNOM BaHWs KOMNETEHLUN
COOTBETCTBYET TpeboBaHuaM. Mimetowmnxcs aHaHun,
YMEHUI, HAaBbIKOB U MOTUBaLWK B LIeNIOM JOCTa-
TOYHO ONS peLleHusi CTaHAapTHbIX NPaKTUYEeCKnX
(npodbeccunonanbHbIX) 3apay.
3. CchopMUPOBAHHOCTb KOMMNETEHLMMN MOMHOCTbLIO
cooTBeTCTBYeT TpeboBaHuAM. VIMetoLwmxcs 3HaHWi,
YMEHUI, HAaBbLIKOB U MOTMBAaLUW B MOMHON Mepe
[OCTaTOYHO ANS PELUEHNS CITOXKHbIX NPaKTUYEeCKNX
(npodheccuoHanbHbIX) 3agad.
Kputepum oueHnBaHus
MonHoTta 3HaHui 3HaeT buoxummyeckme He 3HaeT 6uoxummyeckme 1. NoBEpPXHOCTHO OPUEHTUPYETCS B OCHOBHbIX B10-
nokasartenu ans onpege- nokasaTtenu ans onpegene- | XMMUYECKWUX NokasaTensx Ans onpeaeneHuns éuo-
neHusi GUONoOrnYeckoro Hust BUONOrMYEecKoro ctatyca | NOrMYecKkoro ctaTyca XMBOTHOTO.
cTaTyca XMBOTHOIO XMBOTHOO 2. CBOGOAHO OpUEHTUPYETCSI B OCHOBHbIX BGUOXU-
MUYECKMX NoKasaTensx Ans onpeaeneHus 6uorno-
rMYecKoro ctaTyca XMBOTHOIO-
3. B coBepLUEHCTBE 3HAaET OCHOBHblE BUOXUMUYe-
CKve nokasatenu ans onpegenexHusi bruonornyecko- T .
OrK-1.2 AHanuau- ro CTaTyca XUBOTHOIO. e6CTV|pOBaHI/Ie,-
pyeT pe3ynbTathl Hanuuve ymenun YmeeT ucnonb3oBaTb He ymeeT ucnonb3oBatb 1.NoBEPXHOCTHO OCBOWM YMEHUSI UCMONb30BaTh KOE? gﬁiﬂg:aHanec;Ta
aHaMHeCTUYECKMX, 3HaHWUs BUOXUMUNYECKMX 3HaHWS BUOXUMUYECKMX 3HaHUs BUOXMMUYECKMX KpUTEPUEB ANst onpeaerne- P p
KNMHU4Yeckux, nabo- KpuTepues aons KpUTEPUWEB A1 onpefeneHns | Hus BMOoNormyecKkoro craTyca XMBOTHbIX. N(I‘:Fg;ioe:ﬁ:; fﬁgK
pPaTOpPHBIX 1 PYHK- onpeaeneHus 6Guonoruyeckoro cratyca 2. [onyckaeT mano3Ha4YuTeNbHblE HETOYHOCTU B T OHH);;' o ea‘eHTa-
umoHanbHbIx ucene- | MO-2omk-1 Buonoruyeckoro crartyca KMBOTHbIX MCMNONb30BaHWUUN 3HAHUIA BUOXMMUNYECKMX P P
[0BaHWI, Heobxo- KUBOTHbIX nokasaTtenen Ansa onpegeneHvs GUONOrMYeckoro uvs/poknag (ans

OVMbIX AN onpeae-
nexus 6Guonornye-
CKOro cTaTyca Xu-

BOTHbIX

cTaTycCa XXUBOTHbIX.

3.B coBepLleHCcTBe NMpUMEHAEeT 3HaHuA Guoxumu-
YecKkMx nokasartenen nns onpepgeneHuna 6uonoru-
YEeCKOro crartyca XWUBOTHbIX.

Hanunuve HaBbIkoB
(BnapeHve onbl-
TOM)

BnapeeT HaBblkaMu
MCMONb30BaHNs 3HAHUI
BUOXUMUYECKNX
nokasaTenemn
Ons onpepenexHus 6uono-
rMYecKoro craTtyca Xu-
BOTHbIX

He BnageeT HaBbikaMu
MCMNONb30BaHNs 3HaHUIA B1o-
XUMUYECKNX
nokasaTenen ons
onpegeneHns uonornyecko-
ro cTaTyca XXUBOTHbIX

1.Cnabo BrnageeT HaBblkaMX WUCMOMb30BaHUSA 3Ha-
HUA BMOXMMMYECKUX MOKasaTenen Ans onpegene-
HUst BUONOrMYECcKOro cTaTyca XUBOTHbIX.
2.CBoboAHO BnageeT HaBblkamMu UCMOJIb30BaHUSA
3HaHWI BMOXMMMYECKMX MoKasaTenen Ana onpege-
neHns GUONOrMYECcKoro cTaTyca XMBOTHbIX.

3. B coBepLueHcTBE BnageeT HaBblkamu
MCMNOJIb30BaHMS 3HaHWUN BUOXUMMUYECKUX MoKasaTe-

CTY[AEHTOB OYHOWN
dopMbl 06yHeHUS);
oT4yeTbl no nabopa-
TOpPHbLIM paboTam;

onpoc




nen ansi onpefeneHuns Guonormyeckoro cratyca
XMBOTHBbIX.

OlK-4.1
Haxogut coBpemeH-
Hoe obopyaoBaHue u

ucnonb3yeT nNpo-
deccrmoHanbHyo
mMmeToaonoruo ana
npoBeaeHns 3Kcre-
PUMEHTanbHbIX UC-
cnefoBaHvi U NH-
TepnpeTtauuu nony-
YEHHbIX pe3ynbTaToB

NO-lonka

[NonHoTa 3HaHun

3HaeT BO3MOXHOCTYH
npodeccroHanLHon me-
TOAOMNOMMK C UCTIONb30-
BaHWEM COBPEMEHHOTO
Buoxummyeckoro obopy-
[oBaHusa Ans nposene-
HUSI UCCMEAoBaHNN U
MHTEpRpeTaLmu nony-
YeHHbIX pe3ynbTaToB

He 3HaeT BO3MOXHOCTM
npodeccroHanbHoOn MeTo-
aonormm ¢ ncnonb3oBaHnem
COBPEMEHHOro Groxmmmye-
ckoro obopynoBaHust Ansi
NpOBeAEHNs1 X UCCneaoBaHui
1 MHTepnpeTauun nonyyeH-
HbIX pe3ynbTaToB

1. NOBEPXHOCTHO OPUEHTUPYETCA B TEXHU4ECKUX
BO3MOXHOCTSIX NPOheCCUOHanbHOM  MEeTo[0MorMn
C WCMOMb30BaHWEM COBPEMEHHOro Buoxummnyecko-
ro obopyaoBaHus. ANS NPoBeAeHNst ccneaoBaHni
N HTepnpeTauum NonyYeHHbIX pesynbTaTtoB

2. CBOOGOAHO OpUEHTMPYETCH B TEXHUYECKMX BO3-
MOXHOCTSIX MpodpeccmoHansbHoW  MeToaonornm ¢
MCMOMb30BaHNWEM COBPEMEHHOIO BMOXMMUYECKOro
obopyaoBaHusi. Ans nNpoBefeHust UCCNefoBaHwuin n
MHTepnpeTauumn NonyYeHHbIX pe3ynbTaToB

3. B coBepLueHCTBE 3HAET TEXHNYECKME BO3MOXHO-
CTM npodpeccrmoHanbHOM MeTOoAoNorMn € MUCNofb-
30BaHWEM COBPEMEHHOro BGuoxvmmnyeckoro obopy-
[OBaHWsA. ANS MPOBEAEHUss UCCMEefOBaHUA U WH-
TepnpeTaummn NonyyYeHHbIX pesynbTaTos

Hanuune ymenui

YMeeT NpUMeHsTb Cco-
BpeMeHHbIe TeEXHOMnornm n
mMeToabl BUOXMMUYECKUX
nuccnefoBaHuii B nNpo-
deccuroHanbHom ges-
TENbHOCTW U UHTEPNpe-
TUPOBaTb NOMyYeHHble
pesynbTaThl

He ymeeT npumeHsiTb coBpe-
MEHHbIE TEXHOITOTMN N METO-
Abl Buoxmmmnyecknx nuccne-
[oBaHun B npodeccmnoHarnb-
HOW AeATEeNbHOCTU U NHTEpP-
npeTMpoBaThb NOrMy4YeHHbIe
pesynbTatbl

1.McnblTbiBaeT  3aTpygHEHUss MpU  NMPUMEHEHWM
COBPEMEHHbIX TEXHOMOMNN 1 METOAO0B GUOXMMUYe-
CKMX uccnegoBaHW B NpodeccuMoHanbHon aes-
TENbHOCTW U MHTepnpeTaumun nosyYyeHHbIX pe3ynb-
TaToB.

2. JonyckaeT Mano3HauuTenbHble HETOYHOCTU NpK
NPYMEHEHUN COBPEMEHHbIX TEXHONOMIA U METOL0B
BroxuMm4ecKknx nccneaoBaHnin B npodgeccuoHarnb-
HOW AEesITENbHOCTU U MHTEpNpeTauun MoMnyYeHHbIX
pesynbTaTos.

3. CB0o6OAHO cnpaBnsieTcs ¢ NpYMEHEHNeM CoBpe-
MEHHbIX TEeXHONMOrMA U MeTOAOB BMOXUMUYECKMX
vuccnegosaHvin B NpodyeccroHanbHoOW AesaTenbHO-
CTU M MHTepnpeTaumnen Nony4eHHbIX pe3ynbTaTos.

Hanuune HaBbIkOB
(BnapeHue onbl-
TOM)

BnageeT HaBblkamMu uc-
nonb3oBaHus-npocdeccu-
OHarnbHOW TEXHOMNOrNN
Onsi NpoBeAEHUs 3Kcne-
pUMEHTanbHbIX Uccneno-
BaHUI 1 UHTepnpeTauum
UX pe3ynbTaToB

He Bnageet HaBblkamu Uc-
nonb3oBaHusi-npogeccuo-
HanbHOW TexHonornm ans
NpPOBEAEHMNS SKCNEPUMEH-
TanbHbIX UCCNEeaoBaHWiA 1
UHTepnpeTauum nx pesyrnb-
TaToB

1.Cnabo BnageeT HaBblkaMW UCMONb30BaHUA-NPO-
deccroHanbHON TexHomormm Ans GroxMMmn4eckmnx
nccnefoBaHuiA U MHTepnpeTaummn ux pe3ynbTaTos.
2.CBobofHO BnageeT HaBblkamMW WCMNOSb30BaHWA
npodeccroHanbHOM TexHonormm Ans Guoxmmmde-
CKUX UCCNeAOoBaHWN 1N MHTepnpeTaumn ux pesynb-
TaToB.

3.B coBeplueHcTBE BnageeT HaBblkaMW UCMONb30-
BaHWs—NpodeccnoHanbHONn TexHonorm Ansa 6mo-
XUMWUYECKMX WCCNEAOBaHWA 1 MHTepnpeTauum ux
pe3ynbTaTos.

TecTupoBaHue;
cobecenoBaHue;
KOHTpornbHas pabota
(ans 3aoyHow op-
Mbl 0By4eHunst), anek-
TPOHHas NpeseHTa-
uns/poknag (ans
CTYOEHTOB OYHOM
dopmbl 06yHeHNS);
oT4eThl No nabopa-
TOpPHbIM paboTam;
onpoc




MHaekc v HasBaHue
KOMNeTeHUnn

Koa nHgukato-
pa AOCTMKEHUIA
KOMMNeTeHUnn

MHankaTopbl
KOMMNEeTeHUnn

MokasaTenb oueHnBa-
HWUSA — 3HAHWS, YMEHUS,
HaBblkK (BrageHns)

YPOBHU CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMNEeTeHUUs He cpopmm-

poBaHa MUHUMarbHbIV cpeaHui BbICOKMI
OLueHKM chOpPMUPOBAHHOCTU KOMMNETEHLIMI
2 3 4 5
OueHka  «Heydosnemego- | OueHka «ydoenemso- | OueHKa «Xopowo» OueHKa «omiu4yHo»
puUMesIbHO» pumesibHo»

XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMK

KomneTteHunsa B nonHomn
Mepe He cchopmmpoBaHa.
Mmetowmxcs 3HaHun, yme-
HWUI 1 HaBbIKOB HeJocTa-
TOYHO ANS peLleHust npak-
Tu4ecknx (mpodeccuo-
HanbHbIX) 3agay

CcopmmpoBaHHOCTb
KOMMNEeTEeHUMM COOTBET-
CTBYET MUHUMarbHbIM
TpeboBaHusaM. Nmeto-

LLMXCS 3HAHWN, yme-
HUIN, HABbIKOB B LIESTOM

[0OCTaToO4HO A4ns pe-
LLIEHNSI MPaKTUYECKMX
(npodbeccuoHanbHbIX)

3agay

CdopMunpoBaHHOCTb
KOMMeTEeHUMN B LIeNIOM
cooTBeTCTBYET TpeboBa-
HusIM. MimetoLymxcs 3Ha-
HWUWA, YMEHWIA, HaBbIKOB U
MOTMBaLMN B LIENIOM
[OCTaToO4HO ANs peLue-
HWSI CTaHAAPTHBIX Npak-
Tndeckux (npodeccmo-
HanbHbIX) 3aaa4

CdopmrpoBaHHOCTb
KOMMETEHUUN NOSTHO-
CTb0 COOTBETCTBYET
TpeboBaHusaM. Vimeto-
LLIMXCS 3HAHWN, yme-
HWI, HAaBbLIKOB N MOTU-
BaLMK B MOMHOM Mepe
[oCTaTouHO Ans pe-
LLIEHNSI CITOXHbIX MpakK-
Tuyeckux (npodpeccu-
OHarnbHbIX) 3agad

dopwmbl 1 cpeacTea
KOHTpOns hopmMmpo-
BaHWsi KOMMNETEHLWI

Kputepum oueHnBaHus

OrK-1.2 AHanuau-
pyeT pe3ynbTaTbl
aHaMHEeCTUYECKUX,
KIMHUYECKKX, na-
6opaTopHbIX U
PYHKLMOHAMbHbIX
ncecnenoBaHun,
HeobXxoauMbIX Ans
onpenenexus 6uo-
nornyeckoro crary-
Ca XMBOTHbIX

N-20nk4

MonHoTa 3Ha-
HUN

3HaeT Guoxmmuyeckmne

rokasaTenu ans onpe-
neneHns buonornyecko-

ro crartyca XXUBOTHOIO

He 3HaeT Guoxumuyeckne
nokasaTenu ans onpege-
NeHnst BUONOrnNYecKoro
craTyca XMBOTHOro

YacTmyHo 3HaeT bro-
XUMUYECKUNE NnokasaTe-
nv ansi onpegenexHus
BuornorMyeckoro crary-
Ca XWBOTHOTO

3HaeT goctaToyHo 6umo-
XUMUYECKUE nokasaTenu
ans onpegenexusi 6uo-
normyeckoro crartyca
KMBOTHOTO
Ons peLeHuns cTaH-
JapTHbIX 3agau

3HaeT focTaTovHO
OroXMMMYecKme noka-
3aTenu ons onpege-
neHust GUONOrN4YecKoro
cTaTyca XMBOTHOIO
ONS peLLeHnst Cnox-
HbIX NPaKTUYECKNX
3agay

Hanuuue yme-
HUN

YMmeeT npumeHsaTb
3HaHUA BUOXMMUYECKNX
nokasatenew (Kputepu-

eB) Ans
onpepeneHus uonoru-
YecKoro craTtyca XuBoT-
Horo

He ymeeT npumeHsiTb 3Ha-
HMS BUOXMMUNYECKMX
nokasartenen (kputepunes)
ans
onpepenenusi buonornye-
CKOro cTaTtyca XXMBOTHOTO

YMeeT HaxoauTb 3Ha-
HMS BUOXMMUNYECKNX
nokasartenen (kpute-
pueB) ans
onpepaeneHus buorno-
ryeckoro cratyca
XXMBOTHOTO

YmeeT HaxoauTb 1 oboc-
HOBbIBaTb NPUYNHHO-
CneaCcTBEeHHbIE CBA3M

Ans 06oCHOBaHWS 3Ha-
HMS BUOXMMUYECKNX
nokasatenewn (kputepu-
€B) AN onpegeneHvs
6ronoruyeckoro crartyca
XVNBOTHOIO

YMeeT HaxoauTb,
o6ocHOBbIBaTL U Npo-
rHO3MpOBaTb BO3HUK-

HOBEHWE MPUYUHHO-
CINEeACTBEHHbIX CBS3EMN
nnst o6ocHoBaHUSA
NPUMEHEHNST 3HaHWSA
BMOXMMUMYECKNX NOKa-
3aTenen (Kputepues)

Onsi onpegenexHust
6uonoruyeckoro cra-

Tyca XVMBOTHOTO

Hannune HaBbI-
koB (BnageHve
OMbITOM)

VimeeT HaBbIKM UCMOSb-
30BaHUsi 3HaHUI Groxu-
MU4YeCKnx
nokasatenen ons
onpegeneHua 6uornoru-
YeCKOoro crtaTtyca XXuBoT-
HbIX

He umeeTt HaBbIKOB UC-
nonb30BaHUsi 3HaHWi 6ro-
XUMUYECKNX
nokasatenen ons
onpegeneHusa 6uonoruye-
CKOro ctatyca X1BOTHbIX

MMeeT noBepXHOCTHbIE
HaBbIKW MCMONb30Ba-
HUS 3HaHUI BUoxumun-

YecKmx
nokasaTenen ons
onpegenexHus 6uono-
rmyeckoro crartyca
KMBOTHbIX

MMeeT HaBbIkM MCMOMb-
30BaHUsi 3HaHUIA Broxu-
MUYeCKnx
nokasatenemn ons
onpegeneHusa 6uonoru-
YeCKOoro crtaTtyca XXuBoT-
HbIX

B coBepLueHcTBe Bna-
neeT HaBblkaMu Uc-
Nonb30BaHUs 3HAHWI
BUOXUMUYECKNX
nokasaTenen ons
onpegenexus uono-
rmyeckoro ctaTtyca
KUBOTHbIX

TecTupoBaHue;
cobecepnoBaHue;
KOHTpoOnbHas paboTa
(ans 3ao4Hou chop-
Mbl 0ByYeHus), anek-
TPOHHas Npe3eHTa-
uus/noknag (ans
CTYAEHTOB O4YHOM
hopmbl 06y4eHUs);
oT4eThl No nabopa-
TOpHbIM paboTtam;
onpoc




OrK-4.1
Haxogwut cospe-
MeHHoe obopyao-
BaHWE 1 UCMOrb3y-
eT npocpeccuo-
HanbHyl0 MeTodo-
noruto Ansi npose-
OeHus aKkenepu-
MeHTarbHbIX UC-
cnegoBaHUm U NH-
TepnpeTauuu no-
NyYeHHbIX pesyrb-
TaToB

NO-lonk4

MonHoTa 3Ha-
HUR

3HaeTt
BUOXMMUYECKYIO METO-
Jonorvio  ans npoeege-
HUA SKCnepumMeHTanb-
HbIX MCCrneaoBaHni
WHTepnpeTauum nony-
YeHHbIX pe3ynbTaToB

He 3HaeTt
BGroxMmMmnYeckyto MeToao-
norvio  4ns npoBeaeHus
SKCNepuMeHTaribHbIX UC-
crnepnoBaHuii 1 UHTepnpe-

Tauun NOnyyYeHHbIX pe-
3ynbTaToB

YacTtuyHo 3HaeT 6umo-
XUMUYECKYI0 METOZ0-
roruio Ansa nposege-
HUA SKCnepumMeHTarnb-
HbIX UCCMeaoBaHun n
MHTEepnpeTaLmu nony-
YeHHbIX pe3ynbTaToB

TBepao 3HaeT Groxumu-
YecKylo MeTOA0Moru
ONs NPOBeAeHUs aKcne-
PUMEHTanbHbIX UCCIe-
[OBaHWUI 1 MHTepnpeTa-
LM NOMNyYeHHbIX pe-
3ynbTaToB

B coBepLueHcTBE 3Ha-
eT GMOXMMMNYECKYIO
meTogonorvio ans

npoesefeHusa skcnepu-

MeHTasbHbIX Uccneno-

BaHWI 1 UHTepnpeTa-

LK Nomny4eHHbIX pe-

3ynbTaToB

Hanuuue yme-
HWUA

YMeeT ucnonb3oBartb
BUOXMMUYECKYIO METO-
[ornoruo 4ns npoesege-
HWUST SKCNEePUMEHTarb-

HbIX UCCregoBaHui 1
MHTEepnpeTaumn nony-

YEeHHbIX pe3ynbTaToB

He ymeeT ncnonb3oBarb
BGroxMmMmn4eckyto meToao-
norvo  AnNsi NnposeaeHus
3KCNepUMEHTanbHbIX UC-
CrnefoBaHui U HTepnpe-
TauuM NOnyYeHHbIX pe-
3ynbTaToB

YMeeT ncnonb3oBaTtb

BMOXMMUYECKYIO METO-
nonoruto  4ns npose-
OEeHUs SKCNepUMEH-
TanbHbIX NCCregoBa-
HWUIA M NHTepnpeTaumnm

NonyYeHHbIX pe3ynbTa-

TOB

YMeeT 060CHOBLIBaTb
ncnosnb3oBaHve G1uoxu-
MUYECKON METOAONOMNI0
Ons npoBefeHus aKere-
pUMeHTarnbHbIX Uccne-
[OBaHWUI 1 MHTepnpeTa-

LIMKN NOMy4YeHHbIX pe-

3ynbTaToB

YmeeT 060CHOBbIBaTL
1 NPOrHO3MpoBaTh
BO3HVKHOBEHME Npu-
YMHHO-CNEACTBEHHbIX
CBsizel C NOMOLLbIO
B6roxmmn4eckomn meTo-
[ornornio  ans npose-
[EeHNS AKCNepuMeH-
TanbHbIX UCcneaoBa-
HUI N MHTeprpeTauum
MosyYeHHbIX pe3yrnb-
TaToB

Hannune HaBbl-
KoB (BnageHue
OnbITOM)

VimeeT HaBbIkK NCMNOMb-
30BaHUsi BUOXMMUYe-
ckow meTogonornm ans
NpOBeAEHNs IKCnepu-
MeHTarnbHbIX NCCreno-
BaHWUIN U UHTepnpeTauun
NONyYeHHbIX pe3ynbTa-
TOB

He nmeeT HaBbIKOB UC-
nonb3oBaHUs GUoxMmMmnye-
cKoW meTogorornm gns
NpOBEeAEHNsT IKCNEPUMEH-
TanbHbIX UCCIeL0BaHNI U
MHTeprpeTaumn Nony4eH-
HbIX pe3ynbTaToB

MmeeT noBepxHOCTHbIE
HaBbIKM UCMOMNb30Ba-
HUS-OMOXMMUYECKON

meTtogonoruM Ans
npoBeeHns aKcnepu-

MeHTanbHbIX nccneno-
BaHUI 1 UHTepnpeTa-
Lin NONyYEHHbIX pe-

3ynbTaToB

MmeeT HaBbIku yrny6-
NeHHOro NPUMeHeHUs
B6roXMMN4ECcKon MeTo-
gororun Ans nposefe-
HWS 9KCNEepUMEHTanbHbIX
nccnefoBaHwum N MHTep-
npeTaummn Nony4YeHHbIX
pe3ynbTaToB

B coseplueHcTBe Bna-
[eeT HaBblkaMu Npu-
MEHEHWs1 COBPEMEH-
HOM BroxMMmnyeckomn
MeToAoNorMn ansi
npoBeAEeHWs1 3KCrepu-
MEeHTarnbHbIX UCCMNeao-
BaHWN 1 UHTEpnpeTa-
LMK MOSMYyYEHHBIX pe-
3ynbTaToB

TecTupoBaHue;
cobecenoBaHue;
KOHTpOnbHasa paboTa
(ans 3ao4HOM hop-
Mbl 06yYeHus), anek-
TPOHHas Npe3eHTa-
uusi/goknag (ons
CTYAEHTOB O4YHOM
hopmbl 06y4eHUsT);
oT4yeThl No nabopa-
TOpHbIM paboTtam;
onpoc




2. CTpyKkTypa y4yeb6HOM paboThl, coaepxxaHme U TPyAOEMKOCTb OCHOBHbIX 31IeMEHTOB AUC-
LUNAUHBbI

2.1 OpraHusaunoHHast CTPYKTypa, TPYA0EMKOCTb U NiaH U3y4YeHnUst AUCLMMIUHDI

TpydoeMKocCTb, Yac

cemecTp, kypc*

Bug y4ebHon paboTbl ouHast dpopma 3a04Has
dopma
3 cem. 4 cem. 2 Kypc
1. AyanTopHble 3aHATUA, BCero 54 36 18
- nekunun 18 12 6
- MpaKTU4eckne 3aHATMA (BKNoYas cemmnHaphbl) - - -
- nabopatopHble paboTbl 36 24 12
2. BHeayauTopHas akageMuyeckas pabora 54 72 194
2.1 ®dukcupoBaHHble BUAbl BHEAyAUTOPHbIX CAMOCTOSITENbHbIX
paborT:
BbinonHeHve 1 coada anekTpoHHOW npe3eHTaumn 1 goknaga 10 10
KoHTponbHas pabota 20
2.2 CamocTosiTenbHOe n3y4eHue TeM/BONpocoB NporpamMmmbl - - 110
2.3 CamonofroToBka Kk aygUTOPHbIM 3aHATUAM 36 48 24
2.4 CamonoAroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIeHOYHbIX MepPONpPUATUAX, MPOBOAMMbBIX B paMKax TEKYLLEro KOH- 8 14 20
TPOMsi OCBOEHUS ANCUMMIUHBI (3@ UCKMIOYEHUEM YYMEHHbLIX 8 M.
2.1-2.2):
3. MonyyeHue 3a4eTa N0 UTOraM OCBOEHUSA AUCLUNIIUHbI + - -
3. MonyyeHue 3a4eTa c OLIEHKOM MO UTOraM OCBOEHUSA AUCLUNIIN- i + 4
Hbl
Yachbl 108 108 216
OBLUAA TpyaoeMKoCcTb AUCLUNIIUHDI: 3aueTHLIE SAVANLE! 3 3 6

2.2. YkpynHéHHasi codepxaTtenbHas CTpykTypa y4eBHOM AMCUMNnUHLL U obLuas cxema eé peanusauum

B y4ebHOM npo-

uecce
TpynoemKocTb pasgena v ee pacnpegeneHuve no Bu- g
Aam y4ebHow paboTbl, Yac. S g
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2 3 4 5 6 7 8 9 10 11
Ou4Hasa popma o6y4eHus
Cmamuyeckasi 6uoxumus. 20 | TectupoBaHue | OrK-1.2
1. 3HayeHne Guoxmmun ans Bete- OlnK-4.1
1 | PuHapuu . 30 22 4 - 18 8
2. benku, ux cmpoeHue, cgolicmea
u yHKyuU
2 | ®epmeHmbl 36 14 4 - 10 22 TecTupoBaHue
3 | Buonoauyeckoe okucreHue. ObmeH 26 4 4 i i 22 TecTupoBaHue
sewecms U aHepauu.
4 | Memabonu3sm yeneeodos, nunudos TecTupoBaHue
y ’ 64 | 34 | 10 - | 24 30 P
u 6enkos
5 | HykneuHosbklie Kucriomsl! U 6uo- TecTupoBaHue
y 26 | 6 4 - 2 20 P
cuHmMe3 besnka
6 | Buonoauyecku akmueHbie selle- TecTupoBaHue
U 34 | 10 4 - 6 24 P
cmea
MpomexyTouHas aTTectauus x x x x X X x 3ayeT c oLeH-
KoM
WToro no gucumnnvue | 216 | 90 30 X 60 126 | 20




3ao4Has cpopma o6y4eHus

Cmamuydeckasi 6UOXUMUS. 28 3 3 25 20 | TectnpoBaHue
1. 3HayeHne broxmumumn ans BeTe- KoHTponbHas | OMK-1.2
1 | pvHapum pa6oTa OrnK-4.1
2. benku, ux cmpoeHue, ceolicmea
u pyHKYuU
2 | ®epmeHmsbl 36 4 2 2 32 TectupoBaHnue
KoHTponbHas
paboTta
Buonoeuyeckoe okucneHue. ObmeH | 26 2 2 24 TectupoBaHnue
3 | sewecms u aHepauu. KoHTponbHas
paboTta
4 | Memabonuam yeneeodos, nunudos | 64 6 1 5 58 TecTupoBaHue
u besnkos KoHTponbHas
paboTta
5 | HykneuHosbie kuciombsi u 6uo- | 26 1 1 25 TectupoBaHnue
cuHme3s bernka KoHTpornbHas
paboTta
6 | buonoauyecku akmueHble eeule- | 32 2 1 1 30 TecTupoBaHue
cmea KoHTponbHas
paboTta
[MpomexyToyHas atTectauuna 4 x x x x x 3ayerT c oueH-
KOW
WToro no gucumnnuue | 216 18 6 X 12 194 20

3. O6wwue opraHM3auoOHHble TpeboBaHUs K yyebHOM paboTe o6Gy4aroLmXcA

3.1. OpraHusauus 3aHATUI N TpeboBaHUA K y4yeObHOM paboTe obyuaroWwmxcsa

OpraHusaumst 3aHATMA N0 AMCUMMIMHE HOCUT UMKNIMYECKM xapaktep. [Mo pasgenam gucumnivHbl
npeaycMoTpeHa B3aMMOyBsi3aHHas Lienoyvka yyebHbix paboT: nekuus — camocTtoaTensHasa pabota obyyato-
Lwmxcs (aygutopHas n BHeayauTopHas). Ha 3aHsaTusax cTygeHyeckas rpynna nonyvaeT 3agaHus U peKOMEH-
aaumm.

[ns cBOEBpeMEHHON MOMOLLM OByYalWwmMMca Npy M3YyYEHUU OUCUUNMMHBI Kadedpon OpraHu3ylTcs
VHAMBUAYanbHbIE M rPYNMNOBbIE KOHCYNbTAUUN, YCTaHABNMBAETCS BPEMS NpMemMa BbIMOSTHEHHbIX paborT.

YuuTbiBasg cTaTyCc OUCUUMIMHBI K €€ U3yYEeHWNI0 NPeabsABAIOTCA CreaylLimne opraHu3aumoHHble Tpebo-
BaHUS;;

- obssaTenbHOe noceleHre 0byyarLwmMmMcs BCeX BUAOB ayaUTOPHbIX 3aHATUN;

- Be[eHWe KOHCMEeKTa B XOA€e NEKUMOHHbIX 3aHSATUI;

- KayecCTBeHHasi camMoCcTosTeNbHasi MOAroTOBKa K MPaKTUYECKUM 3aHATUSIM, akTUBHasi paboTa Ha HuX;

- aKTUBHas, PUTMUYHasi CaMOCTOsSITENbHas ayaMTopHas U BHeayauTOpHasi paboTa obydatollerocs B

COOTBETCTBMM C MraHOM-rpadpmkom, NpeacTaBreHHbIM B Tabnuue 2.4; cBoeBpeMeHHasi caaya npeno-

AaBaTernto OTYETHbIX JOKYMEHTOB MO ayaAUTOPHLIM U BHEayaUTOPHLIM Buagam pabor;

- B Cnyyae Hamnuumsa nponyLeHHbIX obyYarLWwmmMcsa 3aHATUAM, He0b6X0AMMO NOMYYMTb KOHCYIbTaL Mo

no NoAroToBke M 0YOPMIIEHNIO OTAENbHBLIX BUAOB 3a4aHWUN.

[nsi ycnewHoro OCBOEHMSI OAWCUMMIMHBI, obydaroliemycs npegnaratotcs y4ebHO-MHpOpMaLUOHHbIE
WCTOYHMKMN B BUZe y4ebHoNn, yieOHO-MeTOaNYECKOW NMTEepaTypbl MO BCEM pasgenam.

3.2 YcnoBusa nony4vyeHusa audcgpepeHUMpoBaHHOro 3a4éta Nno AUCUUNNnHe

OnddepeHuUnpoBaHHbIA 3a4eT BbiCTaBnsdeTcs obyyarowemycs cornacHo «IMonoXeHno O TekyLem
KOHTpONe YCNeBaeMOCTW, TMPOMEXYTOYHOM aTtTecTtauum obyyallmxcs no nporpammamM  BbICLUErO
obpasoBaHusa (bakanaBpwuar, cneumanuTeT, MaructTpaTtypa) u cpegHero npodgeccrmoHanbHOro obpasoBaHus
B ®'BOY BO Omckoro M'AY», BbINOMHMBLLUEMY B NOMIHOM OObeMe BCe nepeyncrneHHsle B n. 2-3. TpeboBaHus
K y4yebHol paboTe, npollealemy Bce BUAbl KOHTPOMS C MONOXWUTENbHON OLEHKON.

B cnyyae He NOMNHOro BbINONHEHWUS YKa3aHHbIX YCMOBUI MO YBaXUTENMbHOW NPUYMHE, CTYOEHTY MOTyT
ObITb NpeanoXeHbl UHAMBMAYaNbHbIE 3a4aHUs MO NPONyLWeHHOMY y4ebHOMY MaTepuany.

4. JIeKLMOHHbIe 3aHATUA

[ns n3yyaroLwmx UCLMMITMHY YATAKOTCA  NEKLMN B COOTBETCTBUM C NIaHOM, NMPeACTaBIeHHbIM B Tab-
nvue 3.
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Tabrnuya 3 - MpuMepHbI TEMATUYECKMIA NNaH YTEHWS NIeKUMiA Mo pasgenam AUcumMniuHel (3 cemecTp (04-
Hoe), 2 Kypc (3a04Hoe))

TpynoemMkocTs no
pasgeny, yac.

Ne

MpuMmeHsieMble UH-
TepakTuBHble dop-
Mbl 06y4eHus

Tema nekummn. OCHOBHbIE BOMNPOCbI TEMbI
O4Hasda 3ao4Had

dopma dopma

| pasgena
nekuun

N

3 4 5 6
Tema: Bnoxummusa v eé sagaum 2

1. Buoxmumus, eé npegmeT 1 3agayuv.

1 2. 3HayeHne Buoxmmunn Ans BeTepuHapun.

3. benku n nx dyHKumm.

4. YPOBHU CTPYKTYPHOW OpraHvsauunmn 6emnkos.

1 Tema: ®U3nkKo-xMMmmnyeckue CBOMCTBa M knaccudm- 2
Kauus 6enkoB
1.3nekTpo-xumuyeckue csoncTea Gernkos.

2 o
2. KonnougHble ceoictea 6enkoB.
3. JenaTtypauumsa n ocaxgeHne 6enkos.
4. Knaccudmkaums 6enkos.
Tema: ®epMeHTbI: CTpOEeHMe U CBOUCTBA 2 1 Jlekums
1. MNoHATMe 0 dhepmeHTax. BM3yanusaums
2. CTpoeHue 1 cBoWicTBa hepMeHTOB. Tekuns-6ecena
3.KobepmeHTbl 1 kodhakTopbl. ButamuHHble kodep-
3 | MeHTbI.
4. OcobeHHOCTU (hepMeHTaTMBHOrO kaTanusa. 3aBu-
5 CUMOCTb CKOPOCTU peakumu oT Temnepatypbl, pH, KOH-
LueHTpauun depMeHTa n cybeTtpara.
Tema: ®PepMeHTbI: CTpOEHMe U CBOUCTBA 2 1 Jlekums
1. MexaHuam genctens epMeHTOB. BU3yanusauuns
4 6. AKTMBaTOpPbI U MHIMOUTOPLI PEPMEHTOB. Jekuns-6ecena
5. Knaccudukaumsa n HomeHknatypa pepMeHTOoB.
7. N3odhepmeHThI.
Tema: O6meH BeLwecTB U IHeprum 2 1 Jlekums
1) O6meH BeLecTB 1 MeTabonmam. BU3yanusaums
5 2) Otanbl o6mMeHa BewecTt. O6Wme n cneuudmryeckne Jlekuns-6ecepa
nyTn obmeHa.
3) O6wmn nyTb kKaTabonmama — LMK TpUKapOoHOBbIX
3 KUCNoT.
Tema: Buonornyeckoe okucrieHme 2 1 Nekuus
4) CoBpeMeHHble NpeAcTaBreHnss 0 GUonornyeckom BM3yanusaums
6 oKkucneHnn. Buabl 6MoONorm4eckoro OKUCNEeHus. Jlekuus-6ecena

5). KOMMOHEHTLI AbIXxaTeNbHONM Lenu.
6). MexaHuam okMcnuTenbHOro ocopunMpoBaHns

Tema: O6meH yrneBoaoB 4 Jekuus
1) YrneBogbl 1 1UX knaccudukauus. BU3yanusaums
2) buonornyeckas ponb yrneBOAoB. Jlekumna-6ecena

3) lNpeBpalleHns yrneBodoB B OpraHax mnuLieBapu-
TenbHON CUCTEMBI.

4) OcobeHHOCTM NpeBpalleHnst YrNeBOAOB B MULLEBA-
4 7-8 | puUTEnbHON cUCTEME XBaYHbIX XXUBOTHbIX.

5) CuHTe3 u pacnag rnukoreHa.

6) AHaapobHOe oKUCNeHNe yrneBoaoB.

7) l'ekco3oandocaTtHbIl NyThb YrNeBOAOB,

8) Nekco3oMoHoocdaTHbIN NyThb (MEHTO3HBIV LMKIT).

9) MOKOHeOoreHes.

10) Perynsiums yrneBogHoOro obmeHa.

Tema: O6mMeH nunuaoB 2
1) Knaccudpumkauus nunmgoB u ux Buonoruyeckas
4 9 pornb.

2) TlpeBpallieHne NUNMOoB B OpraHax nvLleBapeHunst.
3) TpaHcnopT NMNMAOB B KPOBU

O0was TpyAoeMKOCTb NTIEKUMOHHOrOo Kypca 18 4 X
Bcero nekuumn no gucumnnmHe: yac. /13 HMX B MHTEpaKTUBHOW dhopme: | Yac.
- 04Has dopma 0by4eHus 18 - 04yHas popMa obyyeHust | 12
- 3a04Has hopma obyyeHus 4 - 3a04Has hopma obyyeHus 4

lMpumeyaHus:
- MaTepuarnbHO-TEXHNYecKoe obecrneyeHre NeKUMOHHOIo Kypca — cM. lNpunoxexue 6;
- obecneyeHre NeKUMOHHOTO Kypca y4ebHol, yuebHO-MeToaMYecKon NuTepaTypon U UHbIMU BUBNMOTEYHO-MHDOPMALMOHHBIMM
pecypcamu 1 cpefcTeamu obecneyeHns obpasoBaTenbHoro npotecca — cM. MNpunoxenns 1 m 2.




Tabnuya 4 - NMpuMepHbIi TemMaTUYeCcKUi NNaH YTeHUs NeKuuin o pasaenam AUCUMnuHLl (4 cemecTp (o4Hoe),
2 kypc (3ao4Hoe))

TpynoemMkocTs no
pasgeny, yac.

Ne

MpumeHsieMble UH-

Tema nekummn. OCHOBHbIE BOMPOCHI TEMbI TepakTuBHble dop-
o4Has 3ao4Has
Mbl 06y4eHus

dopma dopma

| pasgena
nekuun

N

3 4 5 6
Tema: O6meH nunupoB 2
OkucneHune rmuuepunHa B TKaHAX.
1 OKMCNEHNE XUPHbBIX KUCINOT B TKAHSIX.
CWHTE3 XMPHbIX KACMOT.
Ponb xonectepona n gpocdhonunngos.
Tema: O6meH 6enkoB 2 1 TNekumns
4 1). Ponb 6enkoB B KOPME XUBOTHbIX BM3yanusauus
2) lMpeBpaweHue 6enkoB B opraHax nuLieBapeHus Jlekumsa-6ecena
5 XMBOTHBIX C OAHOKaMepHbIM W MHOrOKamepHbIM Xe-
nyakom.
3) O6MEH aMMHOKMCIOT B TKaHSIX.
4) ObpasoBaHMe MOYEBUHBI, MOYEBOW KUCNOTLI U Kpea-
TUHYHA.

Tema: HyknenHoBble KUCNOTbI U UX PYHKLMU 2
1). A30TUCTblE OCHOBaHUS U HYKNEOTUAbI.
2) CtpoeHue un cdyHkumm OHK.

3) Bugsl u dyHkumumn PHK.

Tema: MaTpuuHble GMOCUHTESDI 2
1) MeHeTnyecknit kogd. Buabl nepegaym reHeTMYECKON
MHopMaLmK.

2) Pennvkauus u e€ aTansi.

3) TpaHcKpUnuusi: 0COOEHHOCTU U 3Tansbl.

4) 3Tanbl TpaHCNALMN.

Tema: FOPMOHBI — KaK CUrHanbHbl€ MONEKY bl 2
1) FopMOHBI 1 nX knaccudmkaums.

2) FOpMOHbI LieHTparnbHbIX XXené3 3HAOKPUHHOWN CeKpe-
5 Lun.

3) TOpMOHbI LUMTOBUAHOM U NapaLlMTOBUAHON XKenesbl.
4) TOpMOHbI NogXKeNyg04YHON Xenesbl.

5) F'OpMOHbI HAANOYEYHUKOB 1 NOMOBLIX XENé3.

6 Tema: ButamMuHbl 2 1 Jlekumns

1) MoHatne o BuTamuHax. OTAMYMTENBHBIE MPU3HAKU BU3yanuasauuns
BUTaMWHOB. Jlekuus-6ecena
2) Ponb BMTaMmHoB B 06MeHe BeLLecTB.

3) ABUTaMMNHO3bI, FTMNOBUTAMWUHO3bI, TMNEPBUTAMUHO3bI.
MpUYMHEI TMNOBUTAaMUHO30B.

4) XXnpopacTBOpUMbIE BUTAMUHBI.

5) BogopacTBopvMble BUTAMWHBI.

O0was TpyaoeMKOCTb JTIEKUMOHHOIO Kypca 12 2 X

Bcero nekunin no gucuMnnuHe: yac. M3 HMX B MHTEPaKTUBHOW hopMe: | yac.

- 04Has dopma 0by4eHus 12 - 04yHas dopma obydeHus 4

- 3a04Hasa popma o6yyeHus 2 - 3a04yHasa gpopma obyyeHus | 2

lNpumeyvaHus:
- MaTepuanbHo-TexHU4eckoe obecneveHne NeKLMOHHOro Kypca — cM. MpunoxeHue 6;
- obecneyeHre NEKUMOHHOTO Kypca y4ebHol, yuebHO-MeToaMYeCcKon NTepaTypon U UHbIMU BUBNMOTEYHO-MHOPMALMOHHBIMM
pecypcamu 1 cpeacTeamu obecneveHns obpasoBaTenbHOro npotecca — M. Mpunoxennst 1 m 2.

12



5. J'IaﬁopaToprle 3aHATUA NO AucumnniimHe n NnoAroToBKa 06yqa|ou.|eroc;| K HUM

Tabnuua 5 - MNpumepHBbI TeMaTUYeCcKMi nnaH nabopaTopHbIX 3aHATWI NO pasgenam gucumnnuHel (3 cemectp (ou-
Hoe), 2 KypcC (3a04Hoe))

No TpynoemkocTb Csssb C @
B J1P, yac BAPC a
, m
% |87 E %
S 2 |a g T 3
SE |58 o2
© . 0y- s |Om I3
= . i Tema nabopatopHon paboThbl 38 |Po °
g . 5 Has | 3aoyHas 82 |o 9 e =
= T
g | = | F op | dopMa | o g |E TG S s
a S x o o (G
Ma g0 | gk ® O
ZE |§Eg 58
2L I s
25|38 5
cC o c
1 2 3 4 5 6 7 8 9
OcHoBbI TexHWKM 6e3onacHocTn paboThl B 2 1 +
XvMmn4eckorn naboparopum.
1 1 | NpaBuna odopmneHunsi npoTokona no na-
6opaTopHbIM paboTam. MNMpaBuna paboTbl ¢
aBTOMaTU4YECKMMM NUNETKaMM
AMVHOKUCNOTBI - CTPYKTYPHbIE €ANHNLbI 2 1 + PaboTa B manbIx
2 2 aMuHokMcnoT. KayecTBeHHbIE peakumm Ha rpynnax
aMUWHOKMCOTHI
3 3 Dur3nKo-XMMHUYeckne cBonNcTBa Oenkos. 2 + Pa6ota B manbix
OcaxaeHune 6enkoB Npu KMng4yeHun rpynnax
HeHnatypauus 6enkoB. OcaxaeHve bernka 2 + PaboTta B Manbix
4 4 | KOHUEHTPUPOBAHHBLIMY MUHEPANbHBLIMU rpynnax
1 KMCNOTaMu, CONSAMM TsKenblX MeTannos
dpakumnoHupoBaHmne 6ernkos. 2 1 + Pa6ota B manbix
5 5 | Boigenexue anbbymMmrHOB v rmobynuHoB u3 rpynnax
6enka KypuHoro anua
6 6 Mpo6bl konnongoycTondmeocTu. MNpoba 2 + PaboTa B Marbix
BenbTmaHa rpynnax
MpUHLMNEI KONUYECTBEHHOTO ONpeaeneHns 2 + PaboTa B manbIx
7 7 6enkoB. MpaBuna paboTbl ¢ oTOKONOPU- rpynnax
METPOM.
8 8 doTomeTpuyeckoe onpeaenexHve Genka 2 + Pa6oTa B manbix
CbIBOPOTKM KpoBu. HedpenomeTpus rpynnax
9 9 OnekTpodopes u xpomatorpadums 6enkos. 2 + PaboTa B marnbIx
rpynnax
2 CT1poeHue n ceonctea hepMeHTOB. 2 + Pa6oTa B manbix
10 10 | CpaBHuUTENbHOE AENCTBME HEOPraHNYECKNX rpynnax
KaTanu3aTopoB 1 hEPMEHTOB.
CsolicTBa hepMEHTOB. 2 1 + PaboTa B mMarbix
11 11 | Bnusanue pH Ha gencTterne oepMeHTOB rpynnax
TepmonabunsHocTb HEPMEHTOB
12 12 CneunduyHocTb genctenst pepMeHToB 2 1 + PaboTa B mMarbix
rpynnax
13 13 AKTUBMpPOBaHME N TOPMOXEHWE AEeNCTBUSA 2 + PaboTta B marnbIx
depmeHTa amunasbl rpynnax
MpUHLMNBI KONUYECTBEHHOTO ONpeaeneHns 2 + PaboTa B MmarnbIx
14 14 | @kTveHOCTM depMeHTOB. KonnyectseHHoe rpynnax
onpepeneHue aktueHoctn AnAT B CbiBO-
pOTKE KpOBM
KayecTBeHHbIe peakumm Ha yrnesoapl (Mo- 2 + PaboTa B Mmanbix
15 15 | Hocaxapuabl, Aucaxapuabl 1 nonucaxapu- rpynnax
Abl)
16 16 KonunyectBeHHoOe onpeaeneHune rnoko3sbl 2 1 + PaboTa B MmarnbIx
4 rpynnax
AHanua nvLeBapuTenbHbIX COKOB Ha Npu- 2 1 + PaboTa B MmarnbIx
17 17 | cyTcTBME B HNUX (DEPMEHTOB, AENCTBYIOLLNX rpynnax
Ha oNnuro- 1 nonucaxapugel
18 18 KayecTBeHHbIe peakumm Moyn npy naTosno- 2 1 + PaboTta B marnbIx
rMu yrneBogHoro obmexa rpynnax
Wroro JIP O6wasn TpynoemkocTtsb JIP 36 M3 HMX B MHTepaKkTuBHOW popme: 34
yac

* B T.4. Nnpu ncnonb3oBaHum matepuanos MOOK «HasBaHue», HazBaHve BY3a-paspaboTtuvka, Ha3BaHue nnatgopMbl U CCblfika Ha Kypc
(c ykasaHuem gaTbl nocregHero obpalleHmst)

lMpumeyvaHus:

- MaTepuanbHO-TEXHUYeckoe obecneyeHne nabopaTopHoro NpakTukyma — cM. Mpunoxexue 6;
- obecneyeHne nabopaTopHOro NpakTukyma y4ebHomn, y4ebHO-MeToANYECKON NMTEPaTypon U MHBIMU BGUBNOTEYHO-MHOPMALIMOHHBIMU

pecypcamu 1 cpeacTeaMu obecneveHnst obpasoBaTenibHoro npouecca — cM. Mpunoxexus 1 m 2.




Tabnuua 6 - MpumepHbI TemaTU4ecknii NnaH nabopaTopHbIX 3aHATUI NOo pasgenam AUCUMNnHLI (4 cemecTp
(o4Hoe), 2 Kypc (3a04HOE))

TpynoemkocTb J1P
Ne PYA * | Cesisb c BAPC ©
yac 3
. . z
oF | 8% E%
S | o% 2z
S = (=) o0
gk | o8 £ 2
© . oyHas / Tz o
C . Tema nabopaTopHoii pa6oTbl Im T g =3
g & o OYHO- 3ao4yHas N © 9 % -
g | = = 3aouHas | opma 5w E S sz
< cpopma 38 | ok €8
>0 E S Ig
S~ = § o)
Q2 Jm 2
Q. =
c g 8¢ Q
cC m c
1 2 3 4 5 6 7 8 9
1 1 PacTtBopeHne 1 aMmynsrmpoBaHue >XMpoB 2 1 + PaboTta B marnbIx
rpynnax
2 2 KayecTBeHHble peakuun Ha XenvHble 2 + PaboTta B MmanbIx
KNCNOTbl rpynnax
3 3 KayecTBeHHOE OTKpbITUE AEUCTBUS NK- 2 + PaboTta B Mmanbix
nasbl 1 poccponunassl rpynnax
4 4 OnpepeneHne akTUBHOCTM NaHKpeaTuye- 2 + PaboTta B manbIx
CKOW nunnasbl rpynnax
4
5 5 OnpepneneHue obuiero xonecrepuHa B 2 + PaboTta B manbIx
CbIBOPOTKE KpOBW Mo meToay Mnbka rpynnax
6 6 KauecTBEHHbIV 1 KONNYECTBEHHBIN aHa- 2 1 + Pa6ota B manbix
N3 XXenygo4yHoro coka rpynnax
7 7 [MaTonornyeckne KOMMNOHEHTbI Xenyaoy- 2 + PaboTa B manbIx
HOro coka 1 ux obHapyxeHue rpynnax
8 8 OnpegeneHne KpeaTUHUHA 2 + PaboTa B Marbix
B CbIBOPOTKE KPOBM MO peakumn-Adde rpynnax
9 9 M'Maponu3 HykNeonpoTEMHOB OPOXOKEN. 2 1 + Pa6ota B manbix
5 MonumepasHas uenHas peakums (MLP). rpynnax
Cxema IMLIP
10 10 | KayecTBeHHbIE peakunmn Ha rOPMOHbI 2 + PaboTa B Marbix
rpynnax
6 11 11 | KayecTBeHHbIE peakLuumn Ha XMpopacTBo- 2 + PaboTa B Marbix
pvMble BUTaMUHbI (BUTamuHbl A, [1, E) rpynnax
12 12 | KonnyectBeHHOE onpeaeneHne ackop- 2 1 + PaboTta B marnbIx
BGUHOBOW KMCNOTbLI B KOPME rpynnax
Wtoro JIP O6was TpynoemkocTs JIP 24 M3 HMX B MHTEpaKTUBHOM hopMe:
24 vac

* B T.4. Nnpu ucnonb3oBaHum matepunanos MOOK «HassaHue», Ha3BaHue BY3a-pa3paboTtunka, Ha3BaHue nnaTgopMbl 1 CCbifka Ha Kypc (C
yKasaHvWeM [aTbl nocrnegHero obpalleHvst)

lMpumeyvaHus:

- MaTepuanbHO-TEXHNYECKoe obecneyeHve na6opaTopHoro NpakTukyma — CM. I'IpmnomeHme 6;

- obecneyeHne nabopaTopHOro NpakTukyma y4eGHoM, y4ebHO-MeToaMYeCcKon NUTepaTypoit U MHBIMU GUGIMOTEYHO-MHGOPMALIMOHHBIMU
pecypcamu u cpeactsamu obecneyeHusi obpasoBaTenbHOro npouecca — cM. Mpunoxenns 1 m 2.

Llenb npaktukyma — 3akpenutb 3HaHUS TEOPETUYECKMX OCHOB GUOXMMMUKU, NPUBUTL CTYOEHTAM HaBbIKU
CaMOCTOSITENbHOM W 3KCNepUMeEHTarbHON paboThbl.

Mockonbky MporpamMma NpakTUKymMa paccyuTaHa Ha caMoCTOosTeNbHOe W3yYeHUe Teopun Mo Kaxaown
KOHKpeTHOW paboTe, TO, MONyYMB OT MperiogaeaTtens 3agaHue Mo BbIMOSHEHUO nabopaTopHol paboThl,
MOArOTOBLTECH K €€ BbIMONMHEHUIO. [INs 3TOro 03HaKOMbTECh C PeKoOMeHAauusiMu1, NpUBeAeHHbIMU B HacToO-
ALLMX METOAMYECKMX YKasaHusX. Mayunte TeopeTuyeckuit MaTtepuan, norb3yscb PeKOMeHOO0BaHHOW nuTe-
paTypoi 1 KOHcrekTamu nekuuii. MpoBepbTe ycBOeHME MaTepuana, MMCbMEHHO OTBETUB Ha BOMPOCL! camo-
KOHTpOnS.

MpucTynaiiTe K BbIMNONHEHNIO paboTbl TONLKO NOcre paspelleHus npenogasaTens. Pe3ynbTaTbl onbiTa
o06s13aTenbHO NokaxkuTe npenofaesatento. PaboTaiTe B xanatax!

Mpu cocTaBneHnn ot4yeTa no paboTe NpuaepXkMBanTeCh CreayroLwero nnaHa: HassaHue paboTbl, Lenb
paboThl, OTBETLI Ha BOMPOCHI CAMOKOHTPOS, XO4 paboThl, pe3ynbTaTthl U HabNtoAeHNs!, BbIBOAbI.

PaboTta cunTaeTcsa 3a4TeHHOWN nocne nNpeacTaBreHns oTYeTa U OTBETA HA KOHTPOSbHbIE BOMPOCHI Npe-
rnogasaTens.

LLkanbl u KpUTEpPUN OLEHKN:

— OLEHKa «3a4TeHO» BbICTaBnseTcsi oby4atowemycs no nabopartopHon paboTe, ecrnu OH npegocTa-
BMN OTYeT no nabopaTtopHoi paboTe; SICHO, YETKO, FTOTMYHO U IPaMOTHO OTBEYAET Ha BOMPOCHI Ans caMo-
KOHTPOS!, F(PaMOTHO M YETKO M3naraeT BbIBOAbI.

— OLEHKa «He 3a4TeHO» BbICTaBMseTCs obyyalollemycs, eCnu oH He cobnogaeTt Tpebyemyio chopmy
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N3I0XeHWNA, He oTBe4YaeT Ha KOHTPOJibHbIE BOMPOCHI NpenogaBaTtend.

6. O6wume meTognyeckue pekoMeHO4auunm Nno U3y4eHuro
oTAeNibHbIX pa3aenoB AUCUMNIIUHDBI

Mpun M3y4eHun KOHKPETHOro pasgena AMCuMnnnHbl obyyaroLlemMycs cnegyeT yYnTblBaTb U3MNOXKEHHbIE
HWXe pekoMeHgaumm. ObpaTuTe Ha HUX ocoboe BHMMaHue npu NoAroToBKe K aTTecTaumu.

PaboTa no Teme npexge BCero npegnonaraeT ee ndydyeHme no y4ebHuky nnv nocobuto. Heobxogmmo
BblpabaTbiBaTb CaMOCTOSITENbHbIE CYXAEHUSA, AOMNOMHAA UX aprymeHTauunen, 4to u cnegyet AeMOHCTPUPO-
BaTb Ha ceMuHapax. [na BbipaboTkM CaMOCTOSATENBHOIO CYXAEHUS BaXHbIM SBNSETCA ymMeHne paboTtaTb C
Hay4HoU nuTepaTypon. [NoaTomy paboTta no Teme Kpome ee usydeHus no y4ebHuky, nocobuto npegnonaraet
TakKe MOMCK MO TeME Hay4HbIX CTaTel B Hay4HbIX XypHanax no ovoxumun. Belbop cTtaTbu, OTHOCSLLENCS K
Teme, nydwe genatb MO NOCNEAHUM B rogy HoMepawm, rae nNpyMBOAUTCS NepeveHb cTaten, onybnmnkoBaHHbIX
3arog. CamoctosTenbHas NOAroToBKa NpeanoriaraeT UCNonb3oBaHNe psaa MeToA0B.

1. KoHcnekTupoBaHue. KoHcnekTnpoBaHme no3BonsieT BbIAENUTE MMTaBHOE B N3y4aeMoM matepuane u
Bblpa3nTb CBOE OTHOLLEHME K paccMaTpuBaemMon aBTopom npobreme.

TexHuka 3anucer B KOHCMEKTe WHAMBMAYyanbHa, HO €CTb psA MpasBun, KOTOpble MOryT MPUHECTU
nomnb3dy €ero COCTaBWUTENIO: HAYMHAs KOHCMNEKT, creayeT 3anucaTb aBTopa M3y4aemoro npounsBedeHus, ero
HasBaHWe, NCTOYHUK, FAe OHO OnNyBrMKoBaHo, rod n3fganuns. Mopsaok KOHCNEKTUPOBAHMWS:

a) BHMMaTernbHOe YTeHMe TEKCTa;

©) Nnonck B TEKCTE OTBETOB HA NOCTaBMEHHbIE B U3y4aeMOn TemMe BOMpPOCHI;

B) KpaTKO€, HO YETKOE N MOHATHOE N3NOXEHNE TEKCTA;

r) BblgerneHvne B 3annucu Hambornee 3Ha4YUMbIX MECT;

[) 3anucb Ha NONAX BO3HUKAIOLLMX BOMPOCOB, NMOHATUN, KATETOPUIA U CBOMX MbICIIEN.

2. 3anucu B hopmMe Te3ncoB, NIaHoOB, aHHOTauuU, OpMYyNMPOBOK onpeaeneHun. Bce nepeudncnen-
Hble hopMbl MOMOralT BbICTPOV OpMEHTaUUM B NOATOTOBNIEHHOM MaTepuarne, nogdope apryMeHToB B NOfb-
3y UNN MPOTMB Kakoro- Nnbo yTBEpKAEHUS.

3. CrnoBapb NoHsATUN 1 Kateropuin. CocTaBneHne crnoBapsi noMoraeT ObiCTpee ocBavBaTb HOBbIE MO-
HATUSA U KaTeropuu, yBepeHHee nmm onepuposaTtsb. [1ogobHbIN cnoBapb criegyeT BECTU YeTKO, pa3bopunso,
4YTO6bl YAOB6HO ObINO MM NMONb30BaTHLCA.

Paspnen 1 CtaTnyeckas omoxumusa
1.1 3Ha4yeHMe GUOXMMUK ONsi BeTepuHapum

KpaTkoe cogepxaHue

Bruonoruyeckast xumusa (6MoxmMmMmus) - Hayka O XMMMUYECKOM COCTaBe XMBbIX OPraHM3MOB U npeBpa-
LLEHMSIX BELLECTB U 3HEPrUM, NPOUCXOAALUNX MPU UX KUIHEOEATENbHOCTU. 3HAHUSA XMMUYEeCKOro cocTaBa
XVBbIX OPraHN3MOB, NPWXMU3HEHHbIX NPEBPALLEHNIA BELLECTB B HUX MOMOTYT OyAyLLeMy NHXEHEPY NULLLEBOW
NPOMBILLIIEHHOCTN NPABUIBHO MOHATb XMMUYECKME U BMOXMMUYECKUE MPOLIECCHI, MPOUCXOLALLME NPU Xpa-
HEeHWNN, TPaHCNOPTUPOBKE U NepepaboTKe MULLEBOrO Chipbs, M HANPaBMSATb 3TU NPOLIECCHI B HYXXHYHO CTOPOHY
C Lernbio npuaaHnst roTOBOMY MPOAYKTY XOPOLLUEro BHELIHEro Buaa, BKyca, apomMaTa, BbICOKOM MULLEBOW U
Buonornyeckom LEeHHOCTH.

B aTom pasgene Heob6Xxo0AMMO MO3HAKOMUTLCSA C MpeaMeTaMmu U 3agadamm BMoOXMMnn, UCTopuen ee
pPasBUTUS KaK HaYKWU, U3YYUTb IPyMnbl AIEMEHTOB M COEOUHEHUI, BXOOALLMX B COCTaB OPraHM3MOB, YACHUTb
MX POJib B MUTAHNN YESTOBEKA M XXMBOTHbLIX, CBSI3W OpraHM3Ma C BHELLUHEN Cpeaon.

Broxumusa ocopmMmunack Kak camocTosTenbHas Hayka BO BTOpou nonosuHe XIX B. Ha ocHoBe opra-
HUYECKON XUMMUK N usnonornn. B ceoem passButum oHa onupaeTcs Ha NpakTUYECKUI OMbIT U NOTPeBHOCTH
MeAWLMHbI, CENTbCKOro X035ACTBA, psida oTpacnen NpoMbILLNEHHOCTH.

CoBpemMeHHas BroxMmMusa [OCTUMNa KpyMHbIX YCNEXOB Kak B obnacTtn 6uonorum, Tak n B obnactu oT-
AENbHBIX MHXEHEPHBbIX HayK. MpMMepoM NpuoXeHus ycrnexoB OMOXMMMK, MUKPOBMONOrMN U UHXEHEPHbIX
HayK SBMSTCS MOJTIOYHAsS MPOMbILLSIEHHOCTb, BUTAMUHHAS Y MPOMBbILLITIEHHOCTb MUKPOOMOMNOrMyeckoro CuH-
Te3a MULEBbLIX U KOPMOBBIX NPOOYKTOB, APYrMe NMPoM3BOACTBA HOBOM OTPaAciM HapogHOro Xo3ancTea - 6uo-
TEXHOMOIUMN.

Bonpockl Ans camoKOHTpors

1. Yto n3aydaet 6Gmoxumua? Kakoe oHa MMeeT 3Ha4YeHUe A5 oTpacnen NULLEBOW NPOMbILLNIEHHOCTH
1 buoTexHonorum?

2. Ponb oTevecTBeHHbIX ydeHbiX (AH Baxa, AA. JaHunesckoro, B.W. MNannaguHa, M.C. LseTta, KA
Tumnpssesa, AH. Benosepckoro v ap.) B pa3sutum 6noxmmmmn?

3. Kak ocylectBnaeTcs MonekynspHasi opraHu3aLms XXMBoro opraHusma?

4. Ha3oBUTE OCHOBHbIE COEAMHEHUS, BXOASLUNE B COCTAB KIETOK PACTUTEINbHBLIX M XXUBOTHbIX Opra-
HU3MOB 1 MULLEBOTIO ChIpbsi?

5. Kaknm obpasom ocyLecTBnsieTcs CBsI3b OpraHM3mMa C BHELLHEN Cpedon?
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1.2. Benku, ux cTpoeHne, CBONCTBa U (PyHKLUN

OTOT pasgen ABnsieTcst Hanbornee BaxHbIM B BoxmMmMum, T. K. 6GenkoBble BeLecTBa UrpatT UCKITHO-
YATENbHYK POfib HE TONBbKO B MOCTPOEHWM XMBOW MaTtepun, HO U B OCYLLECTBMEHUN XU3HEOEATENbHOCTU
opraHuama.

Benkn (NpoTewnHbl) - opraHMyeckue, asotocodepXaline nonMMepHble COeAMHEHUS, MOHOMEPHBLIMN
€MHMLLaMM KOTOPbIX SIBNSKOTCA A-aMUHOKUCAOThI.

CopepxaHvne 6enkoB B opraHuamax konebnercs B LWIMpoOKMX npegenax. Maccosasa gons asoTta B
fOenkax M3 pasnuyHbIXx Buonornveckmx 0bbLEKTOB konebnetca B npepenax 15-18%. Hanpumep, B Genkax
3epeH nuweHuubl 1 sumeHs cogepxuntea 17,54%, 6enkax puca - 16,8%, 6enkax monoka - 15,65% asoTa.

Benkn n nx nponsBoaHbIE ABASTCA BaXKHOW COCTABHOWM YaCTblO KaXX4Oro XMBOro opraHuama u ur-
paloT peLlatoLLylo pofib BO BCEX Mpoueccax U ABneHnsix xunsHu. OrpomHoe pasHoobpasue yHkuni 6enkos
onpegensieTcst pasHoobpasmem nx aMmmHOKUCIIOTHOIO COCTaBa.

B HacTosiLee BpemMs M3 pacTUTENbHBIX W XXUBOTHBIX OpraHM3MoB BblaeneHo okosno 200 aMUHOKUC-
not. M3 atoro umcna B coctaBe 6enkoB obHapyxeHo 6onee 20 aMMHOKUCIOT, KOTOPbIE Ha3bIBaOTCHA NpoTe-
MHOreHHbIMK (6enkoBoobpasyolwmmn), 1 ABa amuaa.

[ns noHMMaHus CBONCTB NPOTENHONEHHbLIX aMUHOKUCIOT He06XoANMO 3HaTb:

- aMUHOKMCNOTbl ob6nagatoT aMOTePHBIMY CBOMCTBaMM, CyLLLECTBYIOT B (bopMe BUNONsipHbIX MOHOB
W B pesynbTaTe NpeacTaBnsAlT co6on BHYTpPeHHNe conu, y kotopbix COO-rpynna HaxoguTcs B MIOHHOWN CBS-
an ¢ NHs *-rpynnom;

- @MWHOKMCOTLI (3@ UCKMNIOYEHMEM IMMLMHA) UMEET aCMMMETPUYECKUIA aTOM yrnepoaa v obpasyet
nsomepsbl L- n D-paga. Bectpevatowmecs B 6enkax aMMHOKMCNOTLI NpuHaanexaT K L-paay;

- aMMHOKMCNOTbI OTNMYalTCs ApYyr OT Apyra CTPYKTypoln GOKOBbIX Lienew (pagukanos, obo3Havae-
Mbix 6ykBon R). OHu onpegensoT MHOMME Xumudeckne n uanyeckne cBoncTBa 6enkoB, oOpMUMPYIOT Mo-
BEPXHOCTb NONMNENTUAHOW LIENW.

CoBpeMeHHas knaccugukauns aMMHOKUCIIOT OCHOBaHa Ha pasnuyusix B NonspHocTh pagukanos (R-
rpynn). R-rpynnsl (1, cnegoBaTenbHO, aMUHOKMCIIOTHI) NoApa3gensaTcs Ha YeTbipe OCHOBHbIX knacca: 1)
HenonsipHble UK rMapodobHbie; 2) NONsIpHbIE, HO He3apsiKeHHbIE; 3) NOMNOXUTENBHO 3apshKeHHble; 4) OT-
pyuaTensHO 3apsxeHHble (Npu pH 6-7, T. e. npy 3HayYeHnsAx pH, COOTBETCTBYIOLLMX YCNOBUSIM, CYLLECTBYIO-
LM BHYTPWU KNETKN).

Mo cduanonornyeckomy 3Ha4eHUIo Ans OpraHn3Ma YernoBeka 1 KUBOTHbIX pasnuyaloT 3ameHMbIE U
He3aMeHNMble aMWHOKUCMOTLI. HesaMeHMble aMUHOKMCIOTLI B OpraHM3me YernoBeka CUHTEe3NpoBaTbCs He
MOTYT U OOSMKHbI NOCTYNaTh C NULLIEW; UX BOCEMb: BanwuH, NeWUMH, NIM3UH, U30NENLMH, METUOHWH, TPEOHWH,
TpuntodaH, deHunanaHnH. 3eneHble pacTeHUs U MUKPOOPraHU3Mbl CUHTE3NPYIOT BCce Heobxoaumble ANs
o6pa3zoBaHus 6enkoB aMUHOKUCIIOTI.

C noHATHEM «3aMeHUMble U He3aMeHMMble aMUHOKUCIOTbI» TECHO CBSA3aHbl MOHATUS O MOMHOLEH-
HbIX U HEMOJTHOLIEHHBIX Oenkax.

M3yyeHne aMMHOKMCMNOTHOrO cocTaBa GenkoB Mpou3BodAT nocne ux rmgponusa. PasnuyaioT kuc-
NOTHLIN, pepMeHTaTUBHbBIN U LWEeNoYHoN rmaponna 6enkos. [ns pasgeneHuns obpasoBaBLUECS nNocne rma-
ponunsa 6enkoB CMeCH aMUHOKUCIIOT LUMPOKO NMPUMEHSETCH XPOMOTOrpaduyecknini MeTod, npeasioKeHHbIn
npocdeccopom BopoHexckoro yHnsepcuteta M.C. LiBetom B 1903 r. ansa pasgeneHns pactutenbHbIX Nur-
MeHTOB. OCTaTkym aMUHOKMUCNOT B Morekyrne 6enka coenHeHbl Mexay cobon nentugHbiMu cesasamm (-CO-
NH-), obpa3oBaHmne KOTOPbIX NPOUCXOANT 3a CYET B3aMMOAENCTBUS HaXoOAWMXCs Y d-yrnepogHoro atoma -
COOH 1 NH,-rpynn pasHbIX aMMHOKUCIOT.

B usyyeHun ctpoeHns 6enkoB BaxHOe 3HayeHue umelT paboTbl pycckoro buoxummka A.A. OaHu-
NEBCKOro M HemeuKkoro xumuka 3. ®uwepa. 3. Puwep cosgan NONMNENTUOHYIO TEOPUO CTPOEHUSA BErKoB,
MOMy4mMBLLYIO MPU3HaHUE B HACTOsILLIEE BPEMSI.

CoefuMHeHWs1, NOCTPOEHHbIE M3 OCTaTKOB [OBYX aMWHOKUCIOT, COEAMHEHHbLIX MENTUAHOW CBA3bHO,
Ha3bIBalOTCA AMNENTUAAMU, U3 TPEX - TPUNENTUOAAMU, U3 YETLIPEX - TETPANenTUaaMmu, U3 NSTU - NeHTanen-
TMgamu 1 T. 4. MHorve 13 nonunenTuaoB cogepxatcsa B cBOOOAHOM BMAe B pacTeHusix. Mpumepom mMoxeT
CNYXWUTb TPUNENTUA rMioTaTUOH, COCTOSLLUIA U3 OCTATKOB IMULUHA, LUCTENHA U Y-TNIOTaMUHOBOW KUCHMOTLI.
Ero ocobeHHO MHOro cogepXutcs B 3apoblLle MWEeHNYHOro 3epHa 1 gpoxokax. [mTaTnoH cnocobeH akTu-
BMPOBaTb NpoTeoneTnyeckme pepmMeHTbl pacTUTENBHOMO NPOVCXOXAEHUS.

MonunenTugel, MeLWMe OTHOCMTENBHYIO MONEKYMSIPHYIO Maccy (OKoro 6 Teic. 1 bonee), OTHOCAT K
benkam.

Takum 00Opa3omM, cornacHo NonunenTUOHON Teopun, Mmonekyna 6enka NnocTpoeHa U3 OAHOM UMK He-
CKOJIbKUX CBSA3AHHbIX MexZy cobor nonvMnenTuaHbiX Lenemn, COCTOALUMX M3 aMUHOKUCIIOTHBIX OCTaTKOB.
MenTtugHas uenodka 6enkoB UMEET (MCKNYas HEKOTOPbLIE aMUHOKMUCIOTbI) OAMHAKOBLIN CTPYKTYPHLIN 3ne-
MeHT (-NH-CH-CO-), dpopmupytolimnin ee OCHOBHYIO (FNaBHYO) uenb; pagukanbl aMUHOKUCIOTHBLIX OCTaTKOB
pacnonoXeHsbl CHapyXu, No 6okam NenTugHo Lenu.

Momumo nenTugHomW, B Oernkax MMeroTca gucynbduaHasi, BOAOpPOOHasi, MOHHAasA (comnesasi), Hemno-
ngapHas (rmapodobHoe B3aMMOAENCTBUE) U Apyrne CBA3N.

CBsI3un (koBarneHTHblE M HEKOBAIEHTHbIE) B MOSIEKyax OerfkoB UrpatoT BaXKHYK poSib B CO3O0aHUN U
cTabunmnsaumm koHopMauun (M CTPYKTYPHOW opraHmn3aLmm) 6enkoBbIX MONEKyI, aBnaoLwencs cneumndm-
yeckonm anga kaxpgoro 6enka. Ncxoaa ns koHdopmMaumm (MPpOCTPaHCTBEHHOW OpraHu3aummn), pasnuyatoT rno-
OynsapHble (LWapoBuaHbIE) 1 PUOPUNISAPHbIE (HUTEBUAHbIE) GEnKU.
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Ha ocHOBaHMKN PEHTreHOCTPYKTYPHOIo aHanmsa u ¢ y4eToM pe3yrbTaToB OObIYHbIX XUMUYECKUX Me-
TOOOB BblAENEHO YeTbIpe YPOBHSA CTPYKTYPHOW OpraHun3auun 6erkoBon MOMEeKyInbl: NepBUYHasi, BTOPUYHas,
TpeTu4Has u YeTBepTUYHas.

lMepBU4Hasa CTpykTypa - 3TO NOCrefoBaTeNbHOCTL PACMONOXEHUA aMUHOKUCIIOTHBLIX OCTaTKOB B NO-
nunenTugHon uenu.

BTopuyHasa cTpykTypa - 3TO NPOCTPaAHCTBEHHAs YKNaaka rmaBHoOW uenu; oHa bbiBaeT ABYX TUMNOB: d.-
cnupanb n B-ctpyktypa. CBA3n, XxapakTepHble A5s NEPBUYHON 1 BTOPUYHOWN CTPYKTYPbI, AEWNCTBYIOT B rMaBs-
HOW Lienu.

TpeTnyHasa CTpykTypa - 9TO pacnpefernieHune B NPOCTpPaHCTBE BCEX aTOMOB GEnkoBOW MOMEKyrbl,
unm cnocob yknagkv B NpOCTpaHCTBE nonuMnenTuaHow uenu. Hapsay co cBA3AMU B rMaBHON Lienu BO3HUKa-
0T CBA3M M MeXAy pagukanamm ocTaTtkOB aMUHOKUCIOT.

BonblWMHCTBO 6ENKOB C OTHOCUTENBHOW MOSEKYISIPHON Maccoi bornee ThiCAYM SIBNSATCA ONWro-
MepHbIMU. OHU COCTOST U3 OBYX UMM HECKONbKUX OTAENbHbBIX MONUNENTUAHbLIX Lenen (mpotomepoB). Kax-
Aas HavBuayanbHas Lenb OfIMroMepHoro 6enka MoXeT UMEeTb CBOK COOCTBEHHYHO NEPBUYHYIO, BTOPUYHYIO
N TPETUYHYIO CTPYKTYPY. XapaKkTepHbln cnocob yknagku (pacnosioXeHus) B NPOCTPaHCTBE OTAENbHbIX NOMNU-
nenTUAHbIX Lienewn onnuroMmepHoro 6ernka B ero HaTMBHOW KOHpopMaLuum HasbiBatOT YETBEPTUYHOW CTPYKTYp-
HoW. TpeTuyHasa n YeTBepTUYHast CTPYKTYPbl BENKOB - TpEXMEPHbIE.

HaTtueHOM (NnpupogHon, HEM3MEHHON) KOHpOpMaLMen Ha3bIBAlOT XapaKTepHY TPEXMEPHYIO CTPYK-
Typy 6enka, B KOTOpOW OH cTabuneH u nposBnsaeT GMONOrnMYeckyro akTMBHOCTb NPU OU3NONOTMYECKUX YCro-
BusAX (Temnepatypa v pH).

Benkn - BbICOKOMONEKyNspHble coeanHeHusl, obnagatome rmapounbHBIMU CBONCTBAMU. UX OTHO-
cuTenbHbIE MONEKYNspHble Macchl konebniotesa ot 5733 (MHcynuH) Ao 40 MnH. (BUpyc TabavyHon Mo3auku).
Pasmepbl 6enkoBov MONeKynbl COOTBETCTBYIOT pa3mepy KonnougHblix Yactuy (1-100 HM), noaToMy pacTso-
pbl 6enka obnagaloT CBOMCTBaMM KOMMOMAOHBIX pacTBOpoB. B pesynbTate GonblIoro pasMmepa MOMeKysnbl
fernka noyTM He cnocoOHbI NMPOHUKATL Yepes3 Nopbl MeMOpaH KNEeTOK OPraHM3MOB U MOPbl UCKYCCTBEHHbIX
nonynpoHnLaemMbix MembpaH. OTO CBOMCTBO MCMOMb3yeTCst A1 O4YMCTKM pacTBOpOB OENKOB OT HM3KOMOre-
KynsipHbIX BellecTB. MeToa Takoi o4McTKM OernkoB nony4un HasBaHve guanuaa.

KoHLeBble amnHO- 1 KapOOKCUMNbHbIE TPYMMbl NONUNENTUAHON LENM U CNOCOOHbIE K MOHU3aLMKn pa-
AVKanbl aMUHOKUCIIOTHBIX OCTaTKOB OMpeaensitoT KMCIOTHO-OCHOBHbIE CBOMCTBa OenkoB (Hanuune 3apsga,
amdoTepHoCTb 1 ap.). B 3aBucnmocTn ot pH cpenpl 6enkun 6yayT nepemeLlartbcs K kKatogy unm aHogy. Pas-
AeneHve 6enkoB Ha MHAMBMAYAlbHbIE KOMMOHEHTbI NPU MOMOLLM MOCTOSIHHOMO 3NIEKTPUYECKOrO TOKa Ha3bl-
BalOT 3NEKTPOGOPE3OM.

PactBopvmocTb 6enkoB B BOAE CBA3aHa C HanuumMem 3apsiga v ¢ rmgpaTtaumen Kaxagon ero Momneky-
nbl. YoaneHve 3apsga v rugpaTHo 000noYku conpoBoxaaeTcs BbinageHvem 6enka B ocagok. OcaxageHue
©ernkoB 13 pacTBopa HeWTpanbHbIMWU COMNsIMU (XNTOPUAOM HaTpUs, CynbaToM aMMOHKS, CynbgaToM MarHms
W Op.) Ha3bIBalOT BbiCanMBaHMeM.

Benkn BbINOMHAIT CBOWCTBEHHbIE UM DYHKUUKU TOMBKO MpU (PU3UOMOrMYEcKNX YcrnoBuax (OnTu-
ManbHaga Temnepartypa, pH, kKoHueHTpauusa conen u T. n.). MNpu Bo3gencTenn pasnuUuHbIX puUsnyecknx (Tem-
nepaTypa Bbile 60°C, BbiCylUMBAHME, YNbTPa3BYK, YNbTPacMONETOBOE U3NyYeHUEe U ApP.) N XUMUHECKUX
(Kpenkue KMCnoThl 1 LLenoyn, MOYeBMHA, CONKU TXKENbIX MeTanmnos, AybunsHele BewecTsa 1 ap.) haktopos
0enkn CpaBHUTENBHO JErKO M3MEHSIT HATUBHYK CTPYKTYPY MAaKpOMOISEKYN, Tepsis npu 3TOM psg CBOUX
nepBOHaYarnbHbIX CBOWCTB, U Mpexae BCEro pacTBOPUMOCTb M GUONOrMYECKYd aKTUBHOCTb. OTO SIBNEHME
nony4ynno HaseaHue geHatypauun. [leHaTypauumsa xapakTepHa TonbKo Anst 6enkos, CBA3aHa C HapyLleHneMm
TPETUYHOM N YaCTUYHO BTOPUYHOWM CTPYKTYpPON OENKOBOW MOMEKYrbl U HE COMPOBOXAAETCA U3MEHEHUSIMU
NepBUYHON CTPYKTYpHI.

Mpouecchl geHaTypauun UMET BaXHOE 3HaYeHne B NULLIEBOW U NErkon NpoMbllneHHOCTU. Ha Hux
OCHOBaHO KOHCEPBUPOBaHWE NULLEBBLIX NPOAYKTOB, AyOneHue Kox, xneboneyeHve u 1. n. [JeHaTypMpoBaH-
Hble BEenKM XOpoLLO NepeBapuUBalOTCS U YCBaAMBaOTCSl OPraHM3MOM YeroBeka.

HeHaTypaumio 6enkoB B KaKOW-TO MeEpe MOXHO W NpedoTBpaTUTb. ATO OCOOEHHO BaXKHO MpwU U3ro-
TOBIMEHUN hepMeHTaTMBHbIX npenapaToB. [pu HU3KMX TemnepaTypax (He Bbiwe +5°C) opraHudeckue pac-
TBOpUTENW (CMMPT, aUETOH) He AeHaTypupytoT 6enku. M3 GonblumMHcTBa 6enkoB MeTodoM nuodunusaumm
(BbICYyLULMBaHME B BaKyyMe U3 3aMOPOXEHHOr0 COCTOSIHUSA) MOXHO MOMNy4YUTb CyXOM MOPOLLOK, KOTOPbINA CO-
XpaHseTcs NpyM KOMHATHOM TemnepaType (B 3anasiHHbIX amnyrax) B TedeHue ANUTENbHOro BpemMeHu 6es
noTepu HaTUBHbLIX CBOMCTB.

Mpn n3yyeHun Tembl criegyet oOpaTUTb BHUMaAHME U Ha TO, YTO €4MHCTBEHHbIM METOAO0M Mosyye-
HUSA YNCTbIX OEnKoB sIBNSIETCA BblAENIEHNE MX M3 MPUPOLHbIX UCTOYHMKOB (MYKWU, OPOXOKEN, 3epHa u ap.).
Onsi ycnewHoro BblgeneHust 6enka 13 Guonormyeckoro obbekta HeobXoAMMO TOH4YaKlee U3MeNbyeHne
TKaHEN BMMOTb [0 Ppa3pyLUeHUs KNEeTOYHbIX CTEHOK. V3BneyeHune pacTBOpUMbIX GENKOB NpoM3BOOAT Au-
CTUINIMPOBAHHOW BOAOW, pacTBopamu HenTpanbHbix conent (8-10%), 6ydepHbiMM pacTBOpamu, pacTBopamMmu
cnupTa, CNMPTOBOCOJSIEBLIMU CMECAMM U T. M. [NpakTnyeckn akcTpakumo 6enkos NpoBOAAT OOHOBPEMEHHO C
n3menb4YeHnem buonormyeckoro obbekTa. UTo6bl M3bexaTh AeHaTypaumio Genka B npolecce ee Bblgerne-
HUH, BCe ornepauuun NpoBOAAT B MArKMX YCMNOBUSAX: NPU HU3KOW TemnepaTtype, OnTMManbHOM 3HavyeHun pH,
nsberasd 0enNCcTBMSA Pe3KUX XMMUYECKUX peareHToB. B pactBop n3 Guonornyeckoro obbekTa B npoLecce Bbl-
AeneHns NepexodsiT pasnuyHble rpynnel 6enkoB. PasgeneHne nx Ha oTaenbHble rpynnbl UM MHAUBMAYarb-
Hble 0enku (bpakunmoHNpoBaHNE) BeOYT pasHbiMKM cnocobamu: BbiCanvMBaHWEM, OCaXXOEHUEM OpraHUYEeCKU-
MU pacTBOpUTENSMU, ANanNn3oMm, anekTpodopesomM, XxpoMmoTorpadunen, METOAOM MOSEKYMSAPHBIX CUT U T. .

17



MeToa kayecTBeHHOro obHapyxeHust 6enkoB B pacTBOpax OCHOBAaH Ha MX CNOocoBHOCTU AaBaTb Npu
B3aUMOOEWCTBUN C OTAEMNbHBbIMW XMMWYECKUMU BELLECTBAMUN OKpalLEHHble CoeanHeHNs (LBETHbIE peakunm)
Unu BbiNagatb B 0CafoK (peakumm ocaxaeHus). [nst Konn4yecTBEHHOro onpeaenexHnst 6enkos B buonormye-
CKux 0b6beKkTax M NULWEBBLIX NPOAYKTaX LLUMPOKO NMPUMEHSIIOT XMMUYeCckue 1 usnyeckme metToabl aHanmaa. M3
XUMUYECKMX Hambornee 4acTto ncnonb3yT metod Kvenbaans, metog Jloypu, MeTod, OCHOBaHHbIA Ha 6u-
ypeToBown peakumn. Cpean msmnyecknx MetoaoBs Hanbonbllee pacnpocTpaHeHue nNony4munu pegpakromeT-
puyeckuii, cnekTpodOoTOMETPUYECKUN.

B HacTosiee Bpemsa paumoHanbHaga knaccudurkaums 6enkoB OTCyTCTByeT, OAHaKo He0BX0ANMOCTb
B Krnaccudumkauum aTux coefuHeHun cyuwiectsyeT. 1o cTeneHu CNOXHOCTM Bce Genkm aenarcs Ha aBe
6onblume rpynnbl: NpocTble U cnoxHble. K npocTbiM 6enkam, unu npotenmHam (NpoToc - NepBblA, rMaBHbIN),
OoTHocATCcA 6enku, gawowme nNpy rmaponu3e ToNbKo aMUHOKMCNOTh. CnoxHbeiMn Benkamu, unv npotemaamm
(T.e. Mpomn3BOAHBIMU MPOTEMHOB), Ha3bIBAKOTCA BELLECTBa, COCTosILMe M3 NpocToro Bernka u gobasBoyHOM
rpynnbl HE6ENKOBOW NPUPOAbI.

[MpoTenHbl B 3aBUCUMOCTM OT PacTBOPMMOCTM B PasfvyHbIX PacTBOPUTENSX pasdenstoT Ha crnegy-
oLmMe rpynnbl: anbOyMuHbl, rnobynuHbl, NPONaMuHbI, FMIOTENWHBI, TUCTOHbI, MPpOoTeMHonabl. MHOrMe U3 aTnx
0ernkoB BXOAST B COCTaB Kak pacTUTENbHbIX, TaK U XMBOTHbIX OPraHn3MoB. TONbKO B pacTUTENbHbIX Opra-
HU3Max coaepXaTcs NPoriaMuHbl U rNIOTEHMHbI. OHU COCTaBMAT OCHOBHYIO MAcCy KNEeWKOBUHbI.

B 3aBucMMOCTM OT XuMuyeckon npupoabl 4o6aBo4vHON (HEBenkoBOW, NPOCTETUYECKON) rpynnbl pas-
nuyalT cnegywolme nNpoTeuabl: HYKNeonpoTeuabl, XPOMOMPOTEUHbl, NUNOMNPOTEWUHbI, MMKONPOTEMNHBI,
doconpoTenHsl, MeTannonpoTenHsl. MNpn ndyyeHnn rpynn CroXxHblx 6ENKoB Hemb3s OTOXAECTBNAATb Me-
TannonpoTenHbl N XpOMONpoTenHsl. B MeTannonpotenHax metannel (keneso, medb, MarHMn u Ap.) CBA3aHbl
HenocpeacTBEHHO CO CTPYKTYPHbIMU SNeMEeHTaMun NonunenTuaHon uenu. B xpomonpoTemHax meTansbl BXO-
OST B cocTaB HeGenkoBOM rpynnbl U HENOCPEACTBEHHO C GENKOBOW YacTbio HE CBs3aHbl. N3yunTte xummnye-
CKOe CTpoeHue HeOenkoBOWM YacTn NPOTENAOB.

BOI'IpOCbI Ana CaMOKOHTPOA

1. Uto Takoe G6enkn? KakoBbl NX 3NeMeHTHbI COCTaB, CoAepXaHNe B NULLEBOM PacTUTENbHOM Cbl-
pbe?

2.. Ha kakmx cBoncTBax 6erkoB OCHOBaHO MX Ka4yeCTBEHHOE ODHapyXeHMe 1N KONMYeCTBEHHOE onpe-
AeneHue? HasoBuTe UBeTHbIE peakunn Ha 6enku.

3. Kak MOXXHO onpeaenvTb aMMHOKUCIIOTHLIN cocTaB 6enkoB?

4. Kakve aMMHOKNCNOTbI Ha3bIBalOTCS NPOTEUHOreHHbIMU? X obLiee Yicno, CTpoeHue 1 CBONCTBa.

5. MpuHUMNbI KNaccudrkaunum aMMHOKMCNOT. TnapoduneHble (NonsipHele) n rmapodobHble (Hemno-
NSIpHbIE) aMUHOKUCHOTbI, UX XapakTePUCTUKA M MECTO PacnoNoXeHWUst B MoNekyrne Oernka pagvkanoB 3TUX
aMUHOKUCIIOT.

6. Yto Takoe nentugbl 1 nonunentuabl? CtpoeHne 6enkoB. KoBaneHTHbIE CBA3N B Moriekyne 6enka.
PyHKUMOHaNbHbIE rPynnbl B 6enkax. MonHoueHHbIE U HEMOIHOLIEHHbIE BENKN.

7. Kakne HekoBaneHTHbIE CBS3N UMeOTCS B Morekyrne 6enka? Xapakrepuctuka u cxema obpasoBa-
HUS ATUX CBA3EN.

8. O6bACHNTE NEPBUYHYIO, BTOPUYHYIO, TPETUYHYIO U YETBEPTUYHYIO CTPYKTYPbl OEnKoBOn MoMeky-
nbl? Kakne cBA3n noggepXmBatoT KaXayk U3 9TUX CTPYKTyp? HatuBHasa koHdopmaums 6enkos.

Paspen 2. PepMeHTbI
KpaTkoe coagepxaHue

®PepMeHTbI (3H3MMBI) - OMONornyeckMe kaTanmaaTopbl, YCKOPSOLWMNE XMMUYECKME PeaKLMN B XKUBbIX
opraHmamax. 1o onpegeneHuto akagemmnka

W.TM. MaBnoBa, «pepMeHTbI eCTb... NEPBbLIV aKT XU3HEAEATENbHOCTU... OHW... BO30YyANTENN BCEX XU-
MUYECKNX NpeBpPaLLEHUIA... OCHOBHOW MYHKT, LEHTP TSXKECTU (PU3NONOrOXMMUYECKOrO 3HAHNS».

depmeHTbl ngeansHo npucnocobneHbl Ans paboTbl B XXMBOW KIETKE, OAHAKO MOCMe BblOeneHus un3
OpraHuama OHUW He TEepSItT CBOM KaTanuTU4eckMe CBOMCTBA. Ha 3TOM OCHOBaHO NpaKTU4YecKkoe NpuMeHeHne
EepMEHTOB B MOJIOYHOW MPOMBILUNIEHHOCTWN, BUHOAENWUN, NMPOM3BOLCTBE COKOB, XnebonevyeHun u Opyrux
OoTpacnax NULLEeBOK, Nerkon N XMMMYeCKoM NPOMbILLSIEHHOCTU.

Mo psgy npu3HakoB hepMeHTbl PE3KO OT/INYAKTCA OT HEOPraHUYeckMx kaTanusatopoB. [Mpu onTu-
MarnbHbIX YCIOBUAX BONbLUMHCTBO (DEPMEHTATUBHBIX peaKkLMin NpoTekatoT B 10%-11™ pa3 bbicTpee, Yem Te
Xe peakumn B oTcyTCcTBUM (bepMeHTa. Kpyr peakuun, katanmsnpyemMmblX dhepMeHTamu, YpesBbiHaiHO LMPOK
(rvaponus, nepeHoc pasnuuHbIX rpynn, AervapvpoBaHune, anbAofnbHas KOHCeHcauus 1 Ap.). AKTUBHOCTb
EPMEHTOB B KIeTKe CTPOro perynupyeTcs u, HakoHew, BUocMHTe3 caMux hepPMEHTOB Takke KaTanusupy-
eTcqa hepmeHTamu.

B TexHonormm Hambonee WMPOKO NPUMEHAIOTCH npenapaTtbl CBO6OAHbLIX (PePMEHTOB M CPOK UX UC-
Nosib30BaHNA COCTaBMS €T BCEro OANH NPOM3BOACTBEHHbIN LMK, B nocnegHue 15-20 net Hay4yMnncbs MMMO-
OvnmsmpoBaTb PEPMEHTHI K MOBEPXHOCTU PasfIUYHbIX TBEPAbIX HOCUTENEN, YTO MO3BOSUIIO HE TONbKO CO-
XPaHUTb UX KaTanmuTUYeckue CBOWCTBA, HO M B COTHWU, ThICSUYN U OaXe MWUIIIMOHbBI pa3 MoBbICUTbL CTabunb-
HOCTb. Takne oepMeHTbI MONy4YMIiM Ha3BaHMe UMMOBOUNN30BaHHbIE.
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MMmobunm3oBaHHble hepMeHTHbIE NpenapaTbl 0bnagaT psaoM CyLeCTBEHHbIX NPeMMyLLecTB no
CPaBHEHUIO C MPUPOAHLIMU NPEALIECTBEHHUKAMMU: BO-NEPBbIX, NX MOXHO NErko OTAENUTb OT PeaKLMOHHOM
cpenpbl M NCMONb30BaTb MOBTOPHO; BO-BTOPbIX, MPOLIECC MOXHO BECTU HENPEPBLIBHO (B MPOTOYHbIX KOMOHKax)
N, N3MEHSS CKOPOCTb NOTOKA, PerynmpoBaTh CKOPOCTb KaTanusampyemon peakunm v Bbixod npogykra. Mimmo-
Ounu3oBaHHble (DEPMEHTbI YCNELIHO NCMOMNb3YT ANS MOMyYEHUS [MOKO3bl U3 Kpaxmaria, NonyyeHus rito-
KO30(hpPYKTO3HOro cnmpTa 1 B psge ApYyrux KPYNHOTOHHaXHbIX Npon3BoACTB. B Poccun nepBoe KpynHOTOH-
Ha)KHOe NMpPOU3BOACTBO BCTYNUIO B cTpon Ha CapaHckoM 3aBoae meanpenapaTtoB B 1976 r. (nonyyeHue 6-
aMUHONEHULMNITMHOBOW KMCNOTbI, HEO6X0AUMOM ANS CUHTE3a HEKOTOPbIX aHTUOMOTMKOB).

Bce cdepmeHThI - BelecTBa 6enkoBon npupoabl. B HacTodlee Bpems Bonpoc o 6enkoBow npupoae
PEPMEHTOB peLLEeH HacTONbKO OnpedeneHHo, YTO MOA CMOBOM «(epMeHT» aBTOMaTUYeCKM nogpasymeBa-
eTcs 6enok. IcTouHMKOM Ansi nonyyYyeHus hepMeHTOB CryXaT pacTUTErbHbIE N XUBOTHbIE TKAHWU, a Takke
MUWKpOOpraHuambl. BelgeneHne oepmMeHTOB 13 3TUX OOBHEKTOB OCYLLECTBISETCS TEMU Xe MeToAaMu, 4YTo U
nobbix 6enkoB, Npn aTom ocoboe BHUMaHWe obpalyaloT Ha NpedoTBpaLleHre geHaTypauun.

Hanu4yne n konu4yecTtBo (TOYHEe, aKkTUMBHOCTb) pepMeHTa B Bronornyeckom obbekTe onpeaensoT
no NpovM3BOOUMOMY MM OENCTBMIO Ha cyOcTpaT (BeLLecTBO), npuyem nnbo nsamepsietcst yobinb cybeTpara,
nnbo NpPMPOCT NPOAYKTOB peakunn. AKTUBHOCTb (hePMEHTOB BbipaXatloT B MeXAyHapoaHbIX egnHnuax (ME).
3a aKTMBHOCTb PepMeHTa NPUHUMAIOT TO €ro KONM4YecTBO, KOTOPOE KaTanuaupyeT npeBpalieHue OgHOro
MuKpomons cybcTtpata B 1 MMH Npy ONTMMarnbHbIX YCroBusax. Ecnu ans onpeaeneHus akTMBHOCTU dhep-
MEHTa UCNonb3ylT cybCTpaT C HEM3BECTHOW MOLLHOW Maccomn (HanpuMmep, kpaxman ang onpegeneHunst ak-
TMBHOCTW aMunasbl), TO TOr4a B BbIPAXEHUN aKTUBHOCTUM PepMeHTa MOMbHbIE eAVHULbI 3aMEHSIOT Macco-
BbIMM (OBbIYHO MI NPEBPAaLLEHHOro BELLECTBA).

Mo xummyeckomy coctaBy (CTpoeHuo) bepMeHTbl AenaTca Ha ABe Gonblune rpynnbl: OAHOKOMMO-
HEHTHbIE (PEPMEHTBI-NMPOTENHbI) U OBYXKOMMOHEHTHbIE (hepmeHTbI-npoTenapbl). K nepBbiM oTHOCAT dhep-
MEHTbI, COCTosLME TOnbKo M3 Benka, obnagarLlero katanMTUYECKMMN CBOMCTBaMU, a KO BTOpbIM - doep-
MEHTbI, cocTosilme M3 benka (anodepMeHTbl) U CBA3AHHOW C HUM HEeDENKoBOW 4acTW, Ha3bIBaEMOWN eLle
aKTMBHOM rpynnon (kodaktop). HenocpeACTBEHHBIM UCMONHUTENEM KaTanuTuieckon yHkuum B hepmeHn-
Tax-npoTengax sIBNSETCA akTUBHagA rpynna; 6enkoBas yacTb onpegenseT cneundguryHoCcTb npouecca, T. €.
OHa onpegenseT peakuuilo, B KOTOPOW MpUMET yyacTue npuUCcOeuHEHHass K HEeW akTuBHasi rpymnna.
Haubonbluylo KatanMTuYeckyto akTMBHOCTb (PepMeHTbI-MpoTenabl NPOoSBnsAT Toraa, korga 6enkosas w
HebenkoBas 4YacTn 06beaMHEeHbl B e4uHOe Lernoe.

Yy OLHOKOMMOHEHTHbIX (PEPMEHTOB POSib AKTUMBHbIX FPYMMN BbINOMHST ONpeaeneHHble XUMUYecKne
rpynnupoBku 6enkosor monekynbl (OH-rpynnbl cepyHa 1 Tepo3uHa, MMUAA30fbHOE KOMbLO MMMCTUAWHA,
COOH-rpynnel acnaparMHoBOW M rMyTamMMHOBOW KMCNOT, SH-rpynna unuctenHa v ap.).

M3yyeHne ponu akTMBHBLIX FPynn B KaTanuTuieckon yHKUMM depPMEHTOB NPUBENO K NpeacTaBre-
HUIO 00 «aKTUBHOM LIEHTpe» bepMeHTa. AKTUBHBIVA LEHTP - 3TO Y4acTOK MONeKyrbl (0epMeHTa, Ha KOTOPOM
ocyllecTBnsieTcs npespalleHne cyoctpata. PopMMpoBaHue 3TOro ydyacTka NpoucxoauT B nepuof npuobpe-
TEHUS MOMeKynow epmeHTa npucyLlen e TPeTUYHON (MU YeTBEPTUYHOW) CTPYKTYpbl. [NpuHUUN opraHu-
3auUMM aKTUBHOTO LieHTpa PepMeHTa OCHOBAH Ha TOM, YTO B MOBEPXHOCTHOM crioe GEnKOBOW MOMEKYrbl CO-
3gaeTtcs cneumduyeckas cTpykTypa (Wenb, NonocTb U T.M.), KOHUrypaumus KOTOPON COOTBETCTBYET CTpoe-
HWIO Momnekynbl cybcTpaTta, 1 OH BXOAWUT TyAa HaCTOMbKO MOTHO (NOOBHO KoYy B 3aMOK), YTO B Hel He
ocTaeTcs MecTa bonee 4Yem Ans ogHOW MoOMeKynbl Bogbl. Ha BHYTpEHHEW NOBEPXHOCTU akTUBHOIO LeHTpa
depmeHTa onpeaerneHHbIM 06pa3oM pacnonoXxeHbl cneumguyeckme rpynnMpoBku aTOMOB, BXOoAsLmME B CO-
ctaB 6enkoBoW Monekyrbl, a B hepmeHTax-npoTenaax - n Hebenkosble rpynneoi.

BonbWMHCTBO hEPMEHTOB MMEIOT OTHOCUTENbBHYIO MOMNEKYNAPHY0 Maccy cBbiwe 50 TbIC. U NOCTPO-
€Hbl M3 HECKONbKUX NpoTomepoB (cybbeauHuu). Hanpumep, depmeHT ypeasa, nmetowas M=480 Teic., co-
CTaBfeHa M3 BOCbMM NPOTOMEPOB C OTHOCUTENBHOW MOSEKYIAPHON Maccom kaxaoro no 50 Tbic.; nakratge-
rmgporeHasa (M=140 Tbic.) umeeT YeTbipe npoTomepa (M=35 TbiC. kKaxgoro) n T. . PepMeHTbI, CocToALLINe
N3 HECKOSBbKNX MPOTOMEPOB, NOMy4MIin HazBaHne (hepMeHTOB-MyNbTUMEPOB.

Monekynbl hepMeHTOB-MyNbTUMEPOB COCTaBJIEHbI, KaK MPaBUIio, U3 MPOTOMEPOB ABYX TUMNOB, 060-
3Ha4aembix OykBamu A u B u oTnuyaroLwmxcs gpyr oT Apyra no HeKoTopbIM AeTansiM NePBUYHON U BTOPUY-
HOW CTPYKTYp. B 3aBMCMMOCTU OT COOTHOLLEHMSA NPOTOMEPOB Tuna A u B B MynbTMepe nocrnegHuii MoxeT
CyLLEeCTBOBaTb B BUAE HECKONbKNX M30OMEPOB, Ha3biBaeMblx n3dodepmeHTaMu. Hanpumep, monekyna nakro-
AermgporeHasbl, COCTOsILLAA M3 YeTbIpex NpoTOMepoB, uMeeT nsaTb usodepmeHToB (AAAA, AAAB, AABB,
ABBB, BBBB) n npu anektodopese pasgenserca Ha naTh ppakuun, oTnvyarwmxes gpyr ot gpyra rno cre-
MeHn KaTanuTUYeCKON aKTUBHOCTW, COOEPXKaHWMI0 TMCTUOUHA U TPEOHUHA, (PUNKO-XMMUYECKMM CBOWCTBaM,
nokanusauun B opraHax v TKaHsx opraHm3ma ogHoro Buga v T. 4. CnegosatenbHO, M30(hepMeHThI - pasHblie
dOopMbl OQHOrO M TOro ke depMeHTa, MPUCYTCTBYIOLLME B OpraHuaMax ogHOro Guonorvdeckoro Buaa
(HanpuMep, B ceEMeHax pas3nn4yHbIX COPTOB MeHMULbl 0BbHapyxeHo 7-10, B KOPHAX KyKypy3bl - 4-5, B pasnuu-
HbIX opraHax ropoxa- 9-12 nsogepmeHTOB ManaTaernaporeHasbl).

Hapsigy ¢ usogepmeHTamm B KneTkax opraHMama MMerTCs MyNbTUMONEKYNsApHble (HAagMONeKynsip-
Hble) (PepMEHTHbIE KOMMIEKChI, NpeAcTaBnsaowmMe cobon He coYeTaHMe OAHOTUMHLIX B KaTanUTUYECKOM
OTHOLUEHMN NPOTOMEPOB, a pasHble PepMeHTbl, KaTanuanpyowue nocrneaoBaTterbHble CTYNeHW npespaLle-
HWST Kakoro-nmMbo cybcTpaTa. TUNMYHBIM NPUMEPOM MYyNbTM (PEPMEHTHOIO KOMMIEeKca ABMseTcsa nupyBaTae-
rMaporeHasHasi cuctemMa, KatanmsmpyoLas OKMCIeHne NMPOBUHOrpagHon KUCnoThl Ao aueTtunn-KoA.

M3yyaa mexaHnsm genctBusa hepMeHTOB, YSICHUTE, YTO OHU, KaK U KaTanmsaTopbl HeopraHn4eckom
npvpoabl, HE BbI3bIBAIOT KaKMX-NMOO HOBbLIX XMMMWYECKMX peakUuMi, a YCKOPSIT CylecTBylLlue nocpea-
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CTBOM CHWXXEHUS SHEpPrun akTuBauuu, HeOOXOAMMOW A5 MPOXOXOEHWUS XMMUYECKMX peakuuin. Bepywias
porb B MexaHu3Me (bepMeHTaTMBHOIO kKaTanvsa NpuHagneXxut obpa3oBaHMO MPOMEXYTOYHOro PepMeHT-
cybcTpaTHOro Kommnrekca, KOTOpbI B KOHLE peakuun pacnagaetcsi C ocBOboxaeHeM bepmeHTa 1 Npoayk-
TOB peakuuun. B xoge depmeHTaTMBHOIO Katanusa BblAensoT cneagyowue CTaguu:

1) obGpa3oBaHue hepMeHT-cybCTpaTHOro KOMMIEKea;

2) u3MeHeHue cybcTpaTta Ha dpepmeHTe (nonapusaums, aeopmaums CBa3en, CMeLLEHNe 3NEKTPo-
HOB), AenatoLlee ero A0CTYMNHbIM ANA COOTBETCTBYIOLLEN XMMUYECKOWN peakuuu;

3) obpasoBaHue Ha NOBEPXHOCTU (hepMeHTa NPOAYKTOB peakLmu;

4) oTaeneHne KOHEeYHbIX NPOAYKTOB peakuun oT hepMeHTa.

Ecnu o6o3Haunte oepmeHT BykBon E, cybeTpaT — S, akTuBHbIV cybeTpat — S'un NPOAYKT peakunn —
P, TO ykasaHHyt0 nocrneaoBaTenbHOCTb MOXHO Bblpa3nTb B BUAE CReayoLlen CXeMbl:

1 2 3 4
E+S—ES—ES -EPoE+P

BaxHO 3anomHuTb, 4YTO pepmeHTbl obnagalT Bcemu cBoncTBamu OenkoB. Hapsgy € 9TUM OHM
UMEKT CBOW cneumduyeckne CBOWCTBA: CNEUUdPUYHOCTb, 3aBUCUMOCTb OT pH, Temnepatypsl,
KOHUEeHTpauun dhepMeHTa 1 KOHUEHTpauummn cybcTpaTta, akTuBaTopoB U MHIMBUTOPOB 1 T.M.

CneundunyHocTe — 3TO npucnocobneHHocTb depmeHTa Kk cybetpaty. CyTb ee coctouT B
cnegylowem: BO-NepBbiX, CybCcTpaT [OMKEH WMEeTb OAHY WU HECKONbKO  (PYHKLUMOHamMbHbIX rpymnn,
CMOCOBHbIX CBA3bIBATLCA C (PepPMEHTOM M Haanexawmm obpasoM opueHTUpoBaTb CybCTpaT OTHOCUTENBHO
KaTtanutuyeckoro ueHtpa cdepmeHTa. bnarogaps cneunduyHOCTWU, OENCTBUE Kaxaoro epmeHTa CTporo
OrpaHN4eHO OOHWM BELLECTBOM UMW rpynnov Bn3kux No CTPOEHUIO BELLEeCTB. M3yunte aTn pasHOBUAHOCTH
cneuynduyHocTn. lNogpobHo pas3bepuTe 3aBUCMMOCTb JeWcTBUst epmeHTOB OT pH, Temnepartypbl,
aKTMBaTOPOB U MHIIMBUTOPOB.

CkopocCTb hepMeHTaTMBHOM peakuun 3aBUCUT OT KOHLIEHTpauun depmeHTa 1 cybcTpaTta B cpeae.
Korga B cpefe cybcTparta 4OCTaTOYHO, CKOPOCTb (hepMEHTATUBHON peakLuny Bo3pacTaeT NpornopuuoHansHO
yBENMYEHWIO KonmyectBa depMeHTa. Npu HU3KOM KOHLEHTpaummn cybcTpata CKOpoCTb peakumm Bo3pacTaeT
NPOMopLMOHaNbLHO YBENUYEHUIO ee KOHLEeHTpauun, HO [0 Tex Mop Mnoka He npousonaeT HachblleHune
cybctpaTom. [Npu n3bbITke cybGcTpaTa PakTOpOM, NIMMUTUPYIOLLUM CKOPOCTb (DEPMEHTATUBHON peakumu,
CTaHOBUTCH BHOBb KOHLIEHTpaums bepmeHTa B cpeae.

N3yyeHne BNNSHUSA KOHUEHTpauum cybcTpaTta Ha CKOPOCTb PepMEHTaTMBHBLIX peakuuin npuBeno K
YCTaHOBMEHNIO TaK HasblBAeMOW KOHCTaHTbl Muxaanuca (Ky). Ecnu ckopocTb peakumm npu BbICOKUX
KOHLUEHTpauusx cybctpara gocturaeT HEKOTOPOM MakCcumanbHOW BenndmHbl V, TO KOHUEHTpauus cybeTpara
S, npu kotopon V = V. / 2, HasbiBaeTcsl KOHCcTaHTo Muxasnuca. Takum ob6pasom, koHcTaHTa Muxasnuca
paBHa KOHUeHTpauun cybcTpaTta (Monb/n), NpyM KOTOPON CKOPOCTb hePMEHTATMBHOW peakuun cocTaBnseT
NMONOBMHY MaKCUMarbHOW. JTOT BaXHbIA MoKasaTenb B XapaKTepucTuke (EPMEHTOB CNYXUT AN
NpUONMKEHHON OLIEHKM CTeneHn cpofcTBa depMeHTa u cybcTparta. Huskme 3HaveHus K, o3HayaloT, 4To
depMeHTaTBHbIN KaTanua NpoucxoauT UHTEHCUBHO.

Mpn M3y4yeHUM HOMEHKNaTypbl U Knaccudmkaumm epmMeHToB obpaTuTe BHMMaHue Ha gBa Tuna
Ha3BaHUW 3TUX COEANHEHWUIN: TpUBMASbHbIE N cucTeMaTudeckme. NpUYnHON 3TOMY NOCNYXUNO ANUTENLHOE
OTCYTCTBME YeTKMX TpeboBaHui B Ha3BaHUM 1 Knaccudmkaumm gepmMeHToB.

WccneposaTtenu, oTKpbiBas HOBble hepMEHTbI, NPYCBanBanu UM Ha3BaHWs MO CBOEMY YCMOTPEHMIO,
Takve, Kak nanawH, nerncuH, TPUMNCKH, XMMO3WH, KaTanasa, UMTOXpombl U T.n. MHorne depmeHTbl Ha3BaHbl
nytem gobaeneHus cyddukca «asa» K NaTUHCKOMY WM XMMUYECKOMY Ha3BaHWIO Tuna kaTanusmpyemown
peakunn. HasBaHus, AaHHble (bepmMeHTaM MO NepeyYncrneHHbIM MPU3Hakam, NPOYHO BOLUMWM B MPAaKTUKY,
ctanu obweynotpebnaembiMu, 1 Ux 0603Ha4YanM Kak TpuBuanbHbele (paboyue).

HoBas (cuctemaTuyeckas) knaccudpumkaumsa M HomeHknatypa depMeHToB Obina paspaboTaHa
Komuccuen no cdepmeHtam MexagyHapoaHoro Guoxmmmyeckoro koHrpecca B 1961 r. B Mockse. Mo aTow
knaccudukaumm epMeHTbl OT TUMNa KaTanuM3Mpyemon peakuuun pasgenunn Ha LWeCTb [faBHbIX Knaccos,
KaXXObll M3 KOTOPbIX, B CBOK o4vepenb, noapasgenunu Ha nogkraccbl M nognogknacchl, 6onee TO4YHO
XapakTepusyloLne peakuuio.

CormacHo HoOBOM Knaccudukaumn Kaxgbli epMeHT uMMeeT CuCcTeMaTudeckoe HasBaHue,
TpuBManbHoe Ha3BaHue u wndp. CuctemaTnyeckne HasBaHns PepMEHTOB UCMOMb3YIOT B HAYYHbIX CTaTbsX,
ob30pax, ykasaTtensix, pedepartax; TpuBMarbHble — B TMOBCEOHEBHOM npakTuke. [lepen wudpom
noctaBneHbl 6ykBbl K®. Lndp kaxgoro depmMeHTa COAEPXKUT YeTblipe Yncrna, pasgefieHHbIX Tovkamu, U
CoCTaBnsieTcs Mo criegyroLemy npuHLmmny.

MepBoe 4Mcno ykasblBaeT, K KAKOMY U3 LLECTU KNacCoB Crnvcka hepMEHTOB NPUHAANEXUT OaHHbIN
depmeHT: 1) K okcupaopeayktasam, 2) TpaHcdepasam, 3) rmgponasam, 4) nuasam, 5) usomepasam u 6)
nvrasam (CMHTeTasam).

Btopoe uucno obosHavaeT nopknacc. Y OKCUMOOPeAyKTa3 OHO YKasbiBaeT Mpupoay rpynnbl B
Mornekyne AoHOpa, NoABEPratoLLyOCs OKUCNEHMIO; ¥ Nnas - TUN CBA3W, NoABeprarLlencs paspbiBy (Mexay
OKMCNSIEMOW IPYMNOWN 1 OCTaTKOM MOJIEKYIbl); Y M30Mepas - TUM KaTanM3anpyemon peakumm nsoMmepusaumu; y
nvras - TMn BHOBb 06pa3yemMon CBs3N.

TpeTbe umcno obosHavaeT nognogknacc. Y okCcMaopeAykTad OHO yKasblBaeT ANs KaK4OW rpynnbl
AOHOPOB TUM YYaCcTBYIOLLErO B peakumu akuenTopa; y TpaHcdepas - Tun TpaHcnopTMpyemon rpynnbl. Y rua-
ponas aTo YMCIO YTOYHAET TUN rMaponM3npyemMon CBA3n, a y nnas - TUn oTLennsemMon rpynnel. Y nsomepas
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OHO YTOYHSIET XapaKTep npesBpalleHus cybcTpara, a y nuras - npupoay obpasyoLwerocs CoequHeHus.
YeTBepTOE Uncro obo3HavaeT NopsaKkoBbIi HOMep hepMeHTa B JaHHOM nognogknacce. Hanpuwvep,
nupyBaTtaekapbokcunasa - hepmMeHT, KaTanuanpylowun paclenneHne nMpoBuHorpagHon kncnotbl Ha CO,
N YKCYCHbIN anbgerng, no aton cucteme nveet wndp K 4.1.1.1. 310 03Ha4aeT, YTO OHa OTHOCUTCS K YeT-
BepTOMy Kraccy (nuasbl) nepBoMy nogknaccy (yrnepoa-yrnepog nvasbl), nepBomMy nognogknaccy (kap-
Bokcmnumasbl) U B CNUcKe 3TOro noanoaknacca 3Hauuntcsa nog Net.
O3HakoMbTECb CO BCEMMU KIlaccaMu, BaXKHENLLMMKM NOAKNAaccaMn U oTAenbHbIMU hepMeHTaMu.

Bonpocbkl Ana camoKoHTpons

1. Uto Takoe hepmeHTbI? KakoBa X pofb B XXMBOM OpraHusme U npombiLneHHoCcTU? M-
MOBUNN30BaHHbIE hEPMEHTBI.

2. MeToapl BbIAENEHNS Y OYUCTKN PepMeHTOoB. EANHMLIBI aKTUBHOCTM (hEPMEHTOB.

3. KakoBbl xumuyeckasi npupoaa n ctpoeHme cepmeHToB? KodhepMeHThbl 1 npocTeTnyeckme
rpynnbl, UX CTPOEHME.

4. Yto Takoe akTUBHbLIN LEeHTp depMeHToB? KakoB MPUMHLMN €ro opraHu3auumn y ogHo- M
OBYXKOMMOHEHTHbIX (hePMEHTOB?

5. B yem 3akntovaetca cneumdunyHocTb hepMeHTOB? HasoBute Buabl CNeLMPUYHOCTU U
npuBeanTe NpUMepsI.

6. Kak 3aBucuT akTuBHOCTb (pbepmeHTOB OT pH 1 Temnepatypbl? HasoBuTe onTumarnbHbie
3Ha4eHus pH 1 TemnepaTypbl 4NA OTAENbHbIX PEPMEHTOB.

7. Kak 3aBUCUT CKOPOCTb (hepMEeHTaTUBHONM peakumm OT KonNn4ecTea cybctpata un dep-
mMeHTa? KoHcTaHTa Muxaanuca.

8. KakoB MexaHun3m genctenst dpepmeHToB? OBpaTMMOCTb OENCTBUS.

9. YTo Takoe akTmBaTOpbl U MHTMOUTOPLI PepMEHTOB? KakoB MexaHU3M X encTBus?

10. HomeHknaTypa u knaccudmkaumnsa dpepmeHToB. HaszoBuTe knaccbl hepMeHTOB U TuUnMbI
KaTanuanpyemMbiX UMU peakuui.

11. K Kakomy knaccy OTHOCATCH M Kak Ha3bIBalOTCA (DEPMEHTbI, KaTanuanpyoLwue rmaponma
6enkos., XnpoB, yrnesoaoB?

12. HasoBuTe pasnuuunsa mexay nuasamu, nurasamm, usomepasamu, TpaHcdepasamu.

13. MNMpuBeaunTe npumepbl OOHOKOMMOHEHTHbIX Y ABYX-KOMMOHEHTHbIX (DEPMEHTOB.

Pazgen 3. Buonoruyeckoe okucrieHme. OGMeH BeLLECTB U IHEPrun
KpaTkoe cogepxaHue

CyuiectBoBaHMe MGOro XMBOro opraHMamMa CBsi3aHO C 0OMeHOM BellecTB U 3Heprun. OOMeH Be-
LLEeCTB UM MeTabomnmam - COBOKYMHOCTb BCEX XMMWYECKMX peakuui B opraHvuame, obecneymBaroLlinx ero
XnsHegeaTtenoHocTb. OnpegeneHHas nocneoBaTenbHOCTbL XMMUYECKUX MpeBpalleHuid BellecTBa B opra-
HU3Me HasblBaeTca MmeTabonuyeckum nytem, a obpasyowmecs NpoaykTel - Metabonutamm. OOMeH BellecTs
BKIlovaeT B cebs ABa B3aMMOCBSi3aHHbIX Mpouecca: katabonusm - paclienfneHve opraHuyecKkux BeLlecTB
ANsi NONyYeHns 3Heprumn, aHabomnmam - CUHTE3 OpraHMYyeckMx BeLLecTB, Heob6XxoauMbIX AN 3anaca dHeprum
W HopMmaribHOro OYHKLMOHUPOBaHUA opraHu3ama. B 300poBOM opraHu3me cyllecTByeT MHaMUYecKoe pas-
HoBecne mexay oboumm npoueccamm. ATO paBHOBECUE OOCTUraeTcs nocpenctsomMm cuctemol ATO - AN,
co3galoLLen NpoMeXyTOYHbIe MaKpo3prnyeckne coeguHeHmns, Heobxoanmble A58 XU3HU OpraHu3mMa.

XvMu4yeckast aHeprus B opraHmame obpasyeTcs B pe3dynbTare TKaHEBOIO MMM KIETOYHOrO AblXaHwusl,
KOTOPOE SIBNSETCA OCHOBHOW 4acTbi OMONOMMYECKOro OKWUCIEHUA U NpefcTaBnsieT coboil COBOKYMHOCTb
OKVUCINNTENBHO-BOCCTAHOBUTENBHBIX peakuuii, CBA3aHHbIX C NOTPeObneHneM Kucrnopoaa, BblAeNeHNeM yrne-
KWUCIOro rasa u Bofabl U 0CcBObOXAEHNEM 3Hepruu. MNpu TkKAHEBOM ObIXaHUW OOHO U3 BELLECTB OKUCNSAETCS,
apyroe BocctaHaBnmBaeTcs. OKUCNAEMbIM BELLECTBOM MIM CyGCTPaTOM CYMTaETCs TO BELLECTBO, KOTOpoe
NpUCOeaUHSIET KACNOPO[, a B KINETKE - TEPSIET NPOTOHbI U 3neKTpoHbl. CybcTpaTtammn KNeTOYHOro AblXaHus
cnyXaT NpoAyKTbl pacLLensieHnss OCHOBHbIX NUTaTenbHbIX BewwecTs (6enkos, yrnesogoB, NMMNUA0B) U KACMO-
pog.

Brnonornyeckne cybcTpatbl OKUCHAIOTCA ABYMS NYTAMWU: aHa3pobOHbIM mnu aspobHbiM. Mpu aToM
cBobOaHas 3Heprus OKUCNIUTENbHO-BOCCTAHOBUTENbHBIX peakumnin akkymynupyetcsa B Buge AT®. [poToHbI 1
3NEKTPOHbI B XOAE 3TUX peakunin nepeHocATcsa cneumnanbHbIMU bepMeHTaMu Ha oTAernbHble 3BEeHbS ObiXa-
TeNbHOW Lenu, rae akkymynupyeTtcs aHeprus. Msyumte cuctemy OKUCNUTENbHO-BOCCTAHOBUTEMbHbLIX dhep-
MEHTOB AblXaTenbHOW Lenu: gernaporeHasbl, onasonpoTenabl, yOUXMHOH, LUTOXPOMHAsi cucTema - OCHOB-
Hble 3Tanbl AblIXaTeNbHOW LENK, rae NpoucxoauT M3MeHeHne pefokc-noTeHumnana, Yto npuBoauT k obpaso-
BaHuio ATO.

BHuMaTenbHo pa3beputecb C MOHATMEM OKUCIMTENBHOrO hoCOPUNNPOBaHUSA U €0 OTNIUYMEM OT
cybcTpaTHOro ochopnnupoBaHus, He CONPSPKEHHOMO C TKAHEBLIM AbIXaHNEM.
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Bonpocbl A4ns caMoKOHTPOsS

1. Yto Takoe meTabonunam, katabonuam, aHabonuam?

2. YTo noHnmMaloT nof TKaHeBbIM AblXaHnem?

3. Bbuonornyeckoe okMcneHmne, Nyt ero OCyLecTBNEHNS.

4. HasoBute hepMeHTbl AblXaTenbHOM Lenu.

5. Uto Takoe okncnutensHoe n cybctpaTHoe hochopunuposaHme?

Paspnen 4. Metabonuam yrnesogoB, NMMNUAOB U 6enkoB
KpaTtkoe cogepxaHue
YrneBogbl n nx oomeH

YrneBogamu HasbiBalOT MOSMOKCHManbaerngbl U nNosIMOKCUMKETOHbI ¢ obwen opmynon CnH2nOn, a
Takke nponsBogdHble 3Tnx coeanHeHun. OHm coctaensAloT 4o 90% cyxor Macchbl pacTUTENbHBIX OPraHM3MOB.
B pacTteHusax yrneBoAbl CNyaT OCHOBHbIM MUTATEfMbHbIM M FMaBHbIM OMNOPHbLIM MaTtepuanomMm. Hapsagy c
3TUM OHM SABMSIOTCS UCTOYHMKOM BOMbLLOro YMcna coeanHeHun, Heobxoaumbix Ans GUOCUHTE3a opraHunye-
CKMX KMCNOT, 6enkoB, NUNNA0B, HYKIEWHOBBLIX KACMOT U T. M.

N3yyeHne TeMbl HaunHanTe ¢ knaccudukaumm yrnesogos. ObpaTnte BHMMaHue Ha coaepxaHue Tex
UIN MHBIX YIIeBOAOB B pacTUTENbHbIX Buonornyeckux obbekTax n NULLEBOM pacTUTENbHOM Cbipbe. Pasbu-
pas matepuan no CTPOEHMIO U CBOMCTBAM MOHOCaxapuaoB, XOPOLLIO O3HAKOMbTECH C MX BOCCTaHaBMMBalo-
LWMMK cBonCcTBaMK, hopMynamm auuKnmyeckux U LUUKnMyecknx opmMm MoHocaxapuaos, MOHATUSMU: acuM-
MEeTpUYECKMIN aTOM yrrepoaa, palemarthbl, aNumepbl, TayTOMepUsl, aHOMepusl, MyTapoTauus; obpatuTte BHU-
MaHue Ha NpPou3BOAHblE MOHOCaxapuaoB: MMUKO3uabl, rMOKo3aMuHbl, OCHOPHbIE 3MPbI, KUCMAOTLI, CNNp-
Thl.

B pasgene «Onurocaxapugpl» criegyeT pa3obpaTbCs B pasnmymm XMMUYECKNX CBOWCTB BOCCTaHaB-
NBaKLWNX U HEBOCCTaAHaBNMBAILLMX CaxapoB, MOHATUSX «UMHBEPCUS» U «MHBEPCHbIA caxap», MeTodax
onpegeneHnsa caxapoB. 3aTeM U3ydnte CTPOEHME, CBOWCTBA, pacnpoCTpaHeHne B Npupoae M 3HayeHve B
NMULLLEBON NPOMBbILLFIEHHOCTM Kpaxmarna, rmyMKoreHa, KnetyaTku, NeHTO3aHOoB, MEKTUHOBBLIX BELLECTB MU ApYrnx
nonunos.

BaxkHoe mMecTo B 9TOM pasferne 3aHMmaloT oepMeHTaTUBHbIE NpeBpalleHns yrnesogoB. Obpatute
BHMMaHue, 4To B npouecce PoTocuHTE3a obpasyeTcss PpyKTo30-6-hpoccat, KOTopbIN ABASETCSH UCXOOHbBIM
BELLECTBOM 118 BUOCHHTE3a BCEX OCTalbHbIX YINEBOLOB; OCHOBHBIM YINEBOAOM, OKUCMSIOLMMCS B KINEeTKax
XMBbIX OPraHN3MOB, SIBMAETCS rMoKo3a, KOTopasi, B CBOK o4vepeb, 00pa3yeTcsl N3 CUHTE3UPOBaHHbIX Yriie-
BogoB. CnepoBarternbHO, B 3aBUCUMOCTU OT (PU3MONOMMUYECKOro COCTOAHUS pPacTEeHWA UM OT YCNOBUN UX
BblpalmBaHus, obMeH yrneBofoOB B HUX MOXET HanpaBfsiTbCsl B CTOPOHY CMHTE3a Unu pacnaga Tex unm
WHbIX BeLlecTB. 3HaHMe 3TUX NPOLIECCOB MMEeT BaXHOe 3HayeHue NS UHXeHepa-TexHorora, Tak Kak MHO-
rme npoLecchl Npu NPON3BOACTBE MULLEBLIX MPOAYKTOB CBA3aHbl CO B3auMornpeBpaLleHUs MU yrineBoaos.

BsaumonpeBpalleHns caxapoB npoucxogaT vyepes dpocopHble admpbl UNu Yyepes ypuanHpocgaT-
npon3BoAHble, NpeAcTaBnsiowme cobor TOT UM MHOW caxap, COeOMHEHHbIA Yyepe3 ABa ocTaTka gpocdop-
HOW KNCNOTbI C YPUAMHOM. XOpPOLLO O3HAKOMbTECH C B3aUMOMNPEBPALLEHNSIMU FEKCO3, 0Opa3oBaHNEM YPOHO-
BbIX KMCIOT U NeHTo3. U3yunTte chepmMeHTaTUBHbIN pacnag u OMOCUHTE3 NaKkTo3bl, caxapo3bl U Kpaxmana.
O6paTtuTe: BHMMaHWe Ha ABa TMna pacnaga kpaxmana: rugponutuydeckuin n ocgoponnTuIeckui.

YAcHuTe, 4YTO pacTuTenbHas a-amunasa kaTanusaupyeT rugponms B kpaxmane a(1-4 )-ceasen 6es
OnpefeneHHoro nopsigka; npy ee ydactum obpasyroTcs HU3KOMOMEKYNAPHbIE AEKCTPUHbI, HE3HauYNTeNnbHoe
KONMyecTBO ManbTo3bl. B-aMunasa Takke KatanusmpyeT B Kpaxmarne rugponus a(1-4)-ceasen, HO B oTnuvyne
OT 0-amunasbl OHa NocneaoBaTenbHO OTLLENNSET OT HepeayLUPYOLLUX KOHLIOB MONEKYNbl Kpaxmana octaT-
Kn ManbTo3bl. B Monekyne amunonekTuHa OeNCTBUE ee NpekpallaeTcs B MecTe passeTBneHus. o Bos-
AeNCTBNEM B-amunasbl Kpaxmasn pacllenniseTcss 40 ManbTo3bl U BbICOKOMONEKYNSIPHbIX AeKCTpuHoB. Oba
3TN pepMeHTa coepXaTcs B 3epHe MLUEeHULbl, PXU U Ap., NpU4eM B NPOPOCLUMX CEMEHaX BblCOKas akTuB-
HOCTb O-amMunasbl, B MOKOALWMXCA - B-amunasbl. T dhepMeHTbil pasnuyarTca Takke Nno TeMnepaTypHoOMy
Makcumymy v pH cpefbl.

[na ycBOoeHWs1 yrneBofoOB OpPraHM3MOM HEeOOXOAMMO WX TMOPONUTUYECKOEe pacluenneHme 0o npo-
CTbIX caxapoB - MoHocaxapugoB. OHO HauYMHaeTCss C MOMEHTa NonagaHus MUKW B POTOBYHO MOSMOCTb. M3y-
YnTe MPOLECC NepeBapuBaHNsS M BCaCbiBaHWS YITNIEBOAOB B XKEINyAO4YHO-KMLWEYHOM TpakTe. ObpaTute BHU-
MaHue Ha coaepxaHue amunasbl B CrtOHe YernoBeka U Apyrux xuBoTHbIX. OCHOBHOE nepeBapuBaHue yrie-
BOZOB OCYLLECTBMAETCH MPU y4acTunm PEPMEHTOB MOMPKENYOO0YHON Xenesbl U KAWEeYHOro coka. Pasbepu-
TeCb CO 3Ha4YeHMeM ancaxapuaas B npoueccax NnpUCTEHOYHOrO NULLIEBapPEHUS.

M3yunTe npouecc nepexoga MOMeEKyn MoOHOcCaxapuaoB U MX 3(PUPOB Hepes anUTenun CrmsucTomn
0600YKM TOHKOM KMLLKU B KPOBb BCEMW BO3MOXHbBIMM MYTSAMU: C NMOMOLLbIO OEnKOB-NepeHOCHUKOB, HaTpue-
BOro Hacoca, obecneynBaloLLMX akTUBHbIN TPAHCMOPT MOHOCaxapuaoB Yepe3 MembpaHy.

Caxap KpoBv B OCHOBHOM MpEACTaBeH MOKO30M, KOTopasi HAaXoauTcs B CBOOOAHOM U CBA3aHHOM
cocTosiHMU. KoHUEeHTpaLumsa ee B KPOBM JOCTATOYHO NOCTOSAHHA W perynupyeTcs psgomM ropMOHOB MOaXeny-
AOYHOM xernesbl (MHCYNWH, TIH0KaroH) u Hagno4Ye4yHVKoB (agpeHanvH). Perynaumsa ocmMoTMYeckoro gaBreHuns
KpOBM JOCTUraeTcs 3a cYeT CMHTEe3a IMu1KoreHa — 3anacHoro nonvcaxapuga XMBOTHbIX - B KNeTKax neyeHn un
MbIwy. CUHTE3 IMUKOreHa - MMUKOreHes, ecnm UCTOYHMKOM AN CUHTe3a ABMSIeTCS [MKo3a, W IIoKoHeore-
Hes, ecnv Apyrue Bewectsa. Mayunte xvummam rmvkoreHesa, a Takke BnusHue ropmoHos u LIHC Ha npouec-



Cbl CMHTE3a M pacnaga fMKoreHa B opraHunsme.

Bce xuBble opraHM3mMbl sl CBOEN XN3HEeLEeATENbHOCTM TPpebyoT aHeprnn. B kauecTBe BaxkHeMLIEro
WCTOYHMKA SHEPIMM OHW NCMOSb3YIOT YINEeBOAbl; UCTOYHUKOM SHEPrUM MOTYT CMYXXWUTb U ApYyrMe OKUCNsieMble
BellecTBa. OkucneHne yrneBoAoB MOXET MPOMCXOAUTb ABYMS NyTAMU: aHA3poOHO 1 aspobHO. AHaspobHoe
OKVCNeHMe rNoKo3bl Ha3bIBaKOT elle bpoxeHneMm. NMpouecc aHaspobHOro n aapobHOro OKUCIIEHNS B KNEeTKax
XMBbIX OPraHN3MoB COCTOUT B OTHSATMM BOAOPOAA M NepeHoce ero oT A0HOpaA K akLuenTopy.

O6patuTe BHMMaHue, 4YTo Npy BGPOXKEHUN POfb KOHEYHOro akLenTopa BOAOPOAAa BbIMOSHAET Kakasi-
nnbo opraHuyeckas monekyna, obpasyoLiasca B npoLecce camoro 6poxeHunst; Npy AbIXaHUU 3Ty posb Bbl-
NONHSAET KUCNopoa.

CyllecTtByeT MHOro nyten aHaspobHOro paclienneHus rmnioKko3sbl, HO Hanbonee pacnpocTpaHeHHbIM
cpean Bcex TUMOB KNETOK sIBNsSieTCA ee pacnaj vepe3 obpasoBaHue ¢pykTo3o-1,6-gudocdara (PLD),
Ha3blBaeMbIW TMMKOMNM30M, OMXOTOMMUYECKMM MyTeM. PaclienneHve rnkosbl Mo 3ToMy MyTWM uaeT B ABe
ctagun. B nepsyto ctaguto rnokosa coccopunupyetca n npespaitaetca B AP, pacliennsowmncsa satem
c obpasoBaHuem OByx TpuosodocdartoB 3-cocdornmuepuHoBoro anbgervga (3-OrA) n guokcnaueToH-
docarta, koTopbIn TayToMmepusyeTcs B 3-OIA. Bo BTopyto cTagmio aTn TprmosodocdaTbl OKUCAATCA A0
NMPOBMHOIPaZHON KNCNOThI. B pedynbTaTe rmmkonusa npovcxoauT obpasoBaHue BoccTaHoBneHHoro HA u
HakonneHme aHeprun B Buge ATO.

O6pasoBaBliasca B pesynbTtaTe rnukonusa NBK npu oTcyTCTBUM KMCNopoda BCTynaeT B peakuuu,
nocneaoBaTernbHOCTb KOTOPbIX HOCUT Ha3BaHWe «bpoxeHnex». OTW peakumm paccmMaTpuBaloT HblHE Kak Mpo-
cTenwyto GopMy NOony4yeHust 3HEPrum 13 NUTaTeNbHbIX BELLECTB OpraHn3MamMm, CNocobHbIMK CyLLLEeCTBOBATb
B aHa3poOHbIX ycnosusax. ObpaTtute BHUMaHME, YTO OPOXKM - adpobHble OpraHM3mbl, HO NPy OTCYTCTBUN B
cpefe KMcrnopoaa OHM CnocoOHbI NonydaTbh SHEPTUIO 3a CHET BPOXKEHUS.

B cooTBeTCTBMU C OCHOBHbIMU NPOAYKTaMu, obpasyloWmMmcs Npu BpPoXeHUN, pasnuyaroT cnMpTo-
BO€, MOJIOYHOKMCIIOE, MacnsAHOKNCINOE N apyrne Buabl 6poxeHus. COpaxunBaHne caxapoB MUKPOOPraHu3-
MaMu MPOUCXOOUT C PasfMYHOM CKOpPOCTbio. Hambonee nerko cOpaxuBatoTcst MMOKo3a U PpyKTo3a, Mea-
NleHHee - MaHHO3a 1 ranakTo3a, caxapo3a. ManbTo3a, nakto3a cOpaxuBarTCs NULWb Nocne npegsapuTens-
HOro rMApOoNM3a Ha COCTaBMALLME NX MOHOCaxapuapl.

A3pOOHbIE OpraHM3Mbl MOMy4arT SHEPIUIO 3a CYET AblxaHus. Pacnag rmoKosbl Yy HUX NpoucxoauT
npy y4acTUn MONEKYNSAPHOro KMCNopoaa, BbiMOSHAOLLEro porib KOHEYHOro akuenTopa Bogopoaa. Pasnuya-
10T TpU CTagum npouecca apixaHus. [lepBas HOCUT Ha3BaHME MMUKONM3a 1, criegoBaTeNnbHO, NPpeacTaBnseT
cobov nocrenoBaTeNbHOCTL peakuui, XxapakTepHbIX Ans aHaspobHoro okucneHus rrokosbl go MNBK. Mo-
CnegHsisi BO BTOPOW CTaauy ObIXaHUA Npy ydacTum NnupyBaTAernaporeHasHom cMcTeMbl NOABEPraeTcst OKUC-
nuTeneHoMy AekapbOoKCUNMpoOBaHMIO, OOHUM U3 MPOAYKTOB KOTOporo siensetca auetun-KoA, pacwennsie-
MbIn ganee B umkne Kpebca go CO, ¢ obpasosaHnem HAL-H, ®AL-H2 1 cuHTE30M HEKOTOPOro KonMyecTea
AT®. Ha tpeTber ctaguu gbixaHua HAO-H n ®A-H2 nepenatoT cBOM BOAOPOA Yepes CUCTEMY NepeHoCcH K-
KOB, Ha3blBaEMYIO ObIXaTENbHOM Lienblo, CBOOOAHOMY KMcropody. SHeprusl, BolcBobOXaaemMasa B pesynbTa-
Te 3ToW nepefayu, pacxogyetcsa Ha cuHtes AT® nz AI® n HeopraHudeckoro gocdara. lNpouecc cuHTesa
AT® 3a cyeT aHeprum, BbICBOOOXAAaeMON Npy nepefaye 3reKTPOHOB Y MPOTOHOB MO AbIXaTeNbHON uenu Ha
CcBODOOAHbLIV KNCIOPOA, HAa3bIBAOT OKUCIUTENBHBIM (POCHOPUITMPOBAHNEM.

M3yunTte XxumMn3am aHasapobHOro n aspobHOro OKUCNEHNs YINEBOAOB, NOACHUTANTE, CKOMBbKO MOMEKYI
AT® obpasyeTcsa npy BpoxXeHUN N ObIXaHUKU. YSCHUTE, YTO KIyOHU KapTodens, KOpHU CaxapHOW CBEKIbl,
3nakoB 1 6060BbIX, NNOAbI U T. M. - XMUBbIE OPraHN3Mbl U UX XUSHEAEATENbHOCTb NPOSIBISAETCSA B ObIXaHUN.
MHTEHCMBHOCTb AblXaHUs 3TUX OPraHM3MOB 3aBUCUT OT pasfnyHbIX (PakTOPOB U CYLLECTBEHHO OTpaXaeTcs
Ha XpaHEeHUN PacTUTENbHOTO CbIpbS.

BOI'IpOCbI Ana CaMOKOHTPOnA

1. Knaccudumkaums yrneBogoB. YrneBoabl pacTeHU U XXMBOTHbLIX OPraHN3MOoB.

2. Kakne MoHocaxapuabl-rekcosbl U X NpoM3BOAHbIE BCTPeYaoTCs B opraHnamax? KakoBbl X CBOR-
cTBa? Yto Takoe NeHTo3bl?

3. Kakne ancaxapugpl Bl 3HaeTe? KakoBbl nx cBoncTBa? Peayumpyiowmne u He peayuupyioLimne ca-
xapa.

4. CTpoeHue, cBonCcTBa, Gronornyeckoe v NUMLEBOE 3HAaYEHWE Kpaxmarna, rmmMKoreHa.

5. Kakve dhepmeHTbl KaTanmsmpylT rmgponua caxapo3sbl, ManbTo3bl, NAKTO3bl? VCTOYHUKM 3TMX
epMeHTOB.

6. OCHOBHbIe NYTK hePMEHTATMBHOMO pacnaja Kkpaxmana.

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

8. Uto Takoe GpoxxeHune n abixaHue?

9. KakoB XMMN3M MOJSIOYHOKMCIIOrO BpoXxeHns?

10. KakoB MexaHW3M OKUCIUTENbHOIO U HEOKUCITMTENbHOro AekapboKCUnNMpoBaHUs NMpoBUHOrpaa-
HOW KMCroTbl? Kakne npoaykTbl 06pasytoTcs B pesynbTarte aTuX BUMAOB AeKkapOOKCMNMpOBaHMS NMUPOBUHO-
rpagHoOM KUCNOTbI?

11. ymkn Kpebca n ero cymmapHbi pesynbTar.

12. B 4yem 3aknoyaeTcs B3aMMOCBSA3b NPOLEcCoB OpoxxeHns v abixaHua? KakoBo 3HayeHue MNBK B
XMmname 6poxxeHnst n gbixaHna?

13. OHepreTuyeckoe 3Ha4YeHMe aHa3apoBHOro 1 as3pobHOro pacnaga rroKo3bl.
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Jinnnabl n nx obmeH

Jinnngel - aTo pasHoobpasHas rpynna HepacTBOPMMbIX B BOAE OpraHMYeCKUX BeLLeCTB, KOTOpble CO-
AepxaTcs B KreTKax OpraHn3MOB U MOTyT ObITb 3KCTpParMpoBaHbl U3 HUX HEMOMSIPHbIMW PacTBOPUTENSIMU.
Jiunuabl nogpasgensiTca Ha HeNTparnbHbIe XUpbl (TpUaLMnrAMueponsl) 1 xXmponogobHele BelwecTsa (nu-
nouapl). K nunongam OTHOCAT BOCKa, hocchonmnuabl, ravkonunuabl, cTeponabl, pacTBOPUMbIE B XMpax
MUIMEHTbI, XXMPOPaCTBOPUMbIE BUTAMUHBI.

Mpn mn3yyeHun atoro pasgena ocoboe BHMMaHMe obpaTuTe Ha CTpoeHue, PUIUKO-XUMUYECKUe
CBOMNCTBA, NPUMEHEHNE B NULLEBOWN NPOMBbILLIIEHHOCTU HENTPAanbHbIX XUPOB N docdaTtmaos. O3HaKOMbTECH
CO CTpPOEHMEM KapOTUMHOB, Xrnopodunna, BOCKOB U ctepouaoB. O6patute BHUMaHWe, YTO nunuasl urpatot
BaXKHYIO pOrfib KaK 3anacHble nuTaTeribHble BELLECTBA N KaK CTPYKTYPHbIE KOMMOHEHThI KNEeTOK

OOMeH NMMNMAoB - MHOFOCTYNEeHYaThl NPOLIECC, KOTOPLIN COCTOUT N3 NepeBapyBaHus, BCacbiBaHWs,
NPOMEXYTOYHOIO U KOHEYHOTO OOMeHa.

BHMMaTenbHO M3ydnTe ycnoBus nepeBapuMBaHus NUNMAOB B XEy4OYHO-KULEYHOM TpakTe: Lernoy-
HOW XapaKTep cpeabl NULEeBapUTENbLHOro TpakTa, Hanuyme nunasbl - OCHOBHOMO depMeHTa NOMHKENyA04YHON
Xenesbl U ponb xenyn. O3HAaKOMbTECH C KEeNYHbIMU KUCIIOTaMu, NPUHUMAaOLLMMN HENOCPEACTBEHHOE y4a-
CTue B nepeBapuBaHum Xupos, obnagatowumm ceoricteamu MNMAB. N3yunte nx nponsBoaHble COEANHEHMUS C
aMMHOKUCIIOTamMum 1 OYHKLUM B NpoLeccax nepesaprBaHus 1 BcacbiBaHUS NUMNUAOB.

MpoMeXyTouHbI OOMEH NUNMAOB 3aKMYaeTCd B TOM, YTO B TOHKOW KULLKE B KIeTKax Crn3vcToun
000noYKkM cpasy nocne BcacbiBaHUSA NPOAYKTOB rmaponunsa nunuaoB NPOUCXOAUT PECUMHTE3 - CUHTE3 CBOW-
CTBEHHbIX OS5 JaHHOrO OpraHn3ma »Xupos.

Pa3nnyHble opraHbl U TKaHWU OpraHnama nony4arT NUNuabl U NPOAYKTbl MX PACLLENNEHUST C TOKOM
kpoBu. CyLLecTByeT HECKONbKO BWAOB TPAHCMOPTUPOBAHMSA NUNUOOB: B BMOE XWIOMMKPOHOB, NUMONpoTe-
MO0B M CBOBOAHBIX XXUPHbIX KUCINOT. N3y4nTe XMMUYECKUIA COCTaB STUX CUCTEM U BIVSIHNE MX COAEPXKAHUSA B
KPOBW Ha opraHuaMm. JIunuabl 13 KpOBM UCMONb3YHOTCA B KINETKaxX Kak MCTOYHMK XMMUYECKOW SHEPTUM U CbIpbe
ANsi CUHTE3a MHOMMX Buonormyeckn BaxkHbIX BellecTB. [pu 3TOM BaXkHasi porib NPUHAATIEXNUT MEYEHUN U XKK-
pOBbLIM Aero.

[nsa 6uocmHTe3a NMNUAOB HEOOXOAMMbBI FMULLEPUH U XXUPHBIE KCNOThl. T CoeauHeHns obpasytoT-
CS1 3 NPOMEXYTOUYHbIX MPOAYKTOB NpoLuecca AblXaHust: MMuLepyH - u3 gMokcuaueToHdocdara, sasnsatoLlero-
CS1 OAHMM M3 NPOMEXYTOYHbIX MPOAYKTOB IMNKOMN3a, a XXMPHbIe KUCNOThl M3 aueTun-KoA, KoTopbin siBnsieTcs
NPOAYKTOM OoKucnutenbHoro aekapbokcunuposanus MNBK. BHumaTtensHo pasbepute mexaHnsm GuocuHTesa
rnuuepodocdaTta, XMPHbIX KUCNOT U HenTpanbHbIX xupos. Obpatute BHUMaHWe, YTo B BUOCUHTE3E XKMPHbIX
KUCMOT y4yacTBYeT MaroHUNKOEPMEHT-A U MynbTU(EPMEHTHbBIV KOMMIIEKC, Ha3biBAaeMbI aLeTUNNepeHo-
cawmm 6enkom (AMB).

YscHWTe, 4TO Npu BrocmHTese hoconunMaoB K TPETLEMY YrNepogHOMY aToMy rnuvuepodocdara
BMecTO KOA-Mpon3BOOHbIX XMPHBIX KUCMOT NPUCOEAMHSAETCS kakoe-Nnnbo asoTocofepkallee COoefuHeHME,
cBsi3aHHOE ¢ POCHOPHOM KUCITOTOMN.

MmuuepuH npu yyactum AT® n HA okucngaetca go 3-OrA. MNocnegHun npesBpalaeTcs B nupysaT
unu okmcnsietca go CO, n H,O (UTK). XKXupHble KMcnoTbl akTMBUPYIOTCS, COEANHASCH C KOhepMeHTOM-A, a
3aTeM, NOCPeACTBOM Tak Ha3blBAEMOro [-OKMCMEHMWs, MOCTENEHHO pacliennaTca Ao auetun-KoA, yactb
KOTOporo BcTynaet B Uumkn Kpebca n B kOHEYHOM mntore okucrnsietcs no soabl u CO,.

Opyrasa yactb aueTun-KoA, obpasoBaBLuerocs npu -OKUCNEHMUN XUPHBIX KUCIIOT, MOXET UCMNOMb30-
BaTbCA A5 CMHTEe3a yrneBoAoB. B aToM cnyvae OH BCTynaeT B IMMOKCUMATHBIA LMKIT, OOHUM U3 KOHEYHbIX
NPOAYKTOB KOTOPOro ABMsieTCs AHTapHasa kucnota. MNocnegHasa BoBnekaetcsa B umkn Kpebcea, roe npespa-
LaeTcs B LLI@BENEBO-YKCYCHYIO KUCMOTY. 3aTeM LuaBeneBo-yKCycHas KUCnoTa, Bbinas n3 umkna Kpebca, ne-
pexoanT B (bocdoeHOoNNMPOBMHOIPAAHY KUCMOTY, 1 Yepes3 TpmododocdaThl U3 HEE CUHTE3NPYHOTCA caxa-
pa.

Maponus gochaTnaoB Ha CTPYKTYPHbIE eaAnHULIBI NPOUCXOAMUT C ydacTneMm epMeHToB cocdonu-
nas. Pa3bepuTe cxemMy OKUCIEHUS TMULEPUHA U XKUPHBLIX KUCIOT A0 KOHEYHbIX NPoAyKToB. MNo3HakoMbTeCh C
npoueccoM GUoCUHTE3a YrNeBod0OB U3 NPOAYKTOB pacnaja XX1poBs.

Bonpocbkl Ang camoKOHTpors

1. Knaccudhmkaumsa n buonornyeckas ponb Nunmaos.

2. CTpoeHue, CBOMCTBA HEWTPaIbHbIX XUPOB (aunnrnMuepunaos) u

BOCKOB.

3. CTpoeHue, cBOWCTBa U POrb B NULLEBOW NPOMbILLIIEHHOCTU dhocdaTMaoB (NeLMTUHOB 1 Kedanu-
HOB).

4. depMeHTaTMBHbIN MTMAPONN3 HENTPaNbHbLIX XUPOB N hocdonMnmMaos.

5. MNMepeBapuBaHue XUPOB B XerNyao4HO- KALLEYHOM TpakTe. Ponb xen4yu.

6. BUOCUHTE3 rIuLeprHa U XXUPHbIX KACMOT.

7. BUOCUHTE3 HENTparnbHbIX XUPOB (aUMIrMMLEPUHOB) U OCHONMMNUAO0B.

8. OkMcneHue rmuueprHa 1 XMPHbIX KUCITOT.
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O6meH 6enkoB

A30T - BaXXHENLINIA 31IEMEHT, HEOOXOAMMBIN ONsi CUHTE3a 6ENKOB M HYKITEMHOBLIX KUCHOT.

BONbLUMHCTBO XMBbLIX OPraHM3MOB MOTYT MCMOMb30BaTb a30T TOSbKO B KaKon-nnbo cessaHHOM dhop-
Me - B BUAe ammuaka, HATpaToB, aMUHOKUCIOT U APYrUX coeanHeHuin. PacTeHnsa yceBamBatoT a3oT U3 OKpY-
XatoLen cpeabl B OCHOBHOM B BUAE amMuMaka, KoTopbii obpasyeTcs Kak npu pacnage asoTUCTbIX COeanHe-
HWI, TaK U NpY BOCCTAHOBIIEHUN MOJEKYIISIPHOrO a3oTa Bo3ayxa (bukcalmsa a3ota) u HUTpaToB.

AMMMaK, NOrMOLLEHHbI pacTeHNSIMU M3 NOYBbI UM 06pa3oBaBLUMNCA B pe3ynbTaTte BOCCTaHOBMeE-
HWS1 HATPATOB, Yallle BCEro BCTYNaeT B peakuuio C KeTokucnotamu. Peakumsa npsiMoro aMMHMPOBaHMSA KeTo-
KUCMNOT aMMMaKOM - OCHOBHOMW NyTb CUHTE3a aMUHOKUCIOT B PACTEHUSAX. TakuM NyTeM pacTeHUst CUHTEe3n-
PYIOT anaHuH, rmioTaMMHOBYIO, acnaparMHoOBYIO KUCMOTY. AcnaparMHoBasi KMcrnota MoxeT ob6pas3oBbiBaTbLCH
TakKke npy NpsMoM NpuUcoeMHEHNN ammMmmaka K oymMapoBOn KUCnoTe.

O6pa3soBaHve BOMNbLUMHCTBA APYrMX aMUHOKMCIIOT NPOMCXOAMT NMOO B pe3ynbTaTte peakuum nepea-
MUHUPOBaHUA, NMMBo B pesynbTaTte B3auMHbIX MpeBpaLleHuin aMMHOKUCITOT. O3HaKoMbTECH C Mpoueccamu
accUMUIALUUKN pacTeHNSIMN MONEKYNAPHOro asoTa, BOCCTAHOBIIEHMEM HUTPATOB 4O aMMuaka, UCNonb3oBa-
HMeM aMMuaka B BoCcMHTE3e aMUHOKUCIIOT. N3yunTe apyrme nytn 6MOoCUHTE3a aMUHOKMCHIOT.

O6pasoBaHMe aMUHOKUCIOT MOXET NPONCXOANTb U B pesynbTaTe paclienneHns 6enkos npoTeonu-
TMYeCcKUMU bepMeHTamMun, UMEIOLMMUCS BO BCEX KNEeTKax U TKaHax opraHuama. [poTteasbl gensT Ha OBe
rpynnbl: NpoTenHasbl U nentuaasbl. [poTenHasbl KaTanuanpyloT rmgponus nenTugHbIX cBasen B Benkax u
nentngax ¢ obpasoBaHWEM HU3KOMONEKYNSPHbIX nentugos. MocnegHue npu yvactum nentvaas (amuHO-,
Kapbokcu- u gunentuaasbl) MMApPONMTUYECKM pacLLennaTcs 40 amuHokucnoT. MNpoueccsl rmaponusa ben-
KOB OCYLLECTBMAOTCA B XENyAOYHO-KMLLIEYHOM TpakTe, rae npoTenHasbl 1 nentugassl cogepxaTcs B Xeny-
AOYHOM CoKe(nemncuH), B COKe MOMXENYAOYHON xenesbl (TPUMNCUH, XMMOTPUNCKH, kapbokcunentugasa) 1 B
KMLLEYHOM coke (aMUHO- 1 aunenTuaassl).

AMWHOKMCNOTBI, CUHTE3MPOBaHHbLIE B pes3ynbTaTe peakunini amUHMPOBaHUA, NepeaMnHUPOBaHWUS,
B3aUMHbIX NPeBpaLleHMIn aMUHOKUCIIOT UNK ke obpa3oBaBLUMeCs B pe3yrnbTaTe paclienneHus 6enkos npo-
Teasamu, MOTyT UCMONb30BaTbCA ANA BUOCHHTE3a HOBbIX OENKOB UNn Apyrux CoOeaMHEeHn, a Takke noasep-
ratbCs AUCCUMMUMSALUN.

OCHOBHbLIMK NYTAMW pacnaga aMUHOKUCIIOT SBASETCH MX Ae3aMUHUpoBaHMe 1 gekapbokcunuposa-
Hne. OKkucnuTenbHOE Ae3aMUHMPOBaHU €aMUHOKUCIIOT MMeeT Bornbluoe TEXHWYECKoe 3HaveHue B psage
BpoannbHbIX MPOU3BOACTB, OCHOBAaHHbLIX Ha MCNOMNb30BaHNN CNMpPTOBOro 6poxeHus. MNpn gesaMmmHMpoBaHUm
aMUHOKUCIIOT Apoxokamy obpasyloTcs KeTOKMCNOThI, KOTOpble NOABEPralvTcs B AanbHENWeM OKUCIUTENb-
HO-BOCCT@HOBUTENbHBIM NPEeBpaLLeHnsM ¢ 06pasoBaHMeM TaK Ha3blBaeMbIX CUMBYLLHbIX Macern - CMeCb pas-
NNYHBIX OAHOATOMHbLIX CMUPTOB, NPUAAILLUX HEMPUATHBIA 3anax U NPUBKYC 3TUMOBOMY CNUPTY, BUHY WMn
nuey. Paszbepute xvMM1M3mM Le3aMUHMPOBAHUS U 0EeKapOOKCUIMPOBaHUST aMUHOKUCIIOT (NPOLLECChl THUEHWUS),
OCYLLECTBAALWUACA B TOMNCTOM KULIEYHWKE nop AeACTBUEM (PEepMEHTOB MUKPOOPraHU3MoB, U XUMU3M
06e3BpexnBaHna B NeveHn obpasyoLwmxcs NpoayKTOB MHUMOCTHOMO pacnaja.

OcHoBHasi Macca MocTynawLmux B KPOBb M3 KULLIEYHMKA aMMHOKUCIIOT pacxodyetcsl Ha OMOCMHTE3
OernkoB, YacTb - Ha OMOCUHTE3 BUOMOrMYECKN akTUBHBIX BeLlecTB (FOPMOHOB, NENTUOOB, aMUHOB U Ap.),
YacTb UCMNOMNb3yeTCH B Ka4eCTBE 3HEPreTUYeCKoro Cblpbs U Matepuana B GBMoCMHTe3e NMnNuaos, yrneBoaos,
HYKMNEWHOBbLIX KACMOT.

BrnocuHTes 6enka n npeawecTeytowme emy cuHtesbl JHK 1 PHK oTHOCAT K MaTpuyHbiM BGUOCUHTE-
3am. VI3yuute nocrnefoBaTenbHOCTb U OCOBEHHOCTM NpOoTEKaHWs 3TUX NPOLLECCOB B AApe KNneTku. BeigcHuTe
3HayeHVe CyLeCcTBOBaHUSA Koga Kak HoCUTensi reHeTUYeCcKor MHpopmMaLnn B KNeTKe.

BrnocuHTes Benka ocyuiectensaeTca B pubocomax, npoTekaeT Yyepes psg CTagun: akTmBaumio aMyHO-
KUCMOT, COEAVMHEHME aKTUBUPOBAHHbLIX aMUHOKMCIOT ¢ T-PHK 1 TpaHcnopTupoBaHue nx Kk pubocomam, nHu-
LMaLmMIo MONMMENTUAHOM Lenu Mpu y4acTun depMeHTa NenTuacUHTeTasbl, kaTuoHoB Mg” v dakTopamm
uHuumnaumm Fq, F,, F3, anoHraumio nonMnentTnaHom uenu B pesynbTaTe nocnegoBatenbHOro NpucoeanHeHus
aMUHOKUCIIOT, TEPMUHALMIO MPU y4acTuM TepMUHUPYIOLLMX kogoHoB U-PHK 1 3aBeplueHne cuHTesa nonu-
nenTUaHOM Lenu. 3akmiovmMTeNbHbIM 3TaNoOM CUHTE3a SIBNSIETCA MPOLECCUHT - co3peBaHue Genka, dopmu-
poBaHWE BTOPUYHOW, TPETUYHOM UM YETBEPTUYHOMN CTPYKTYpbI Oernka B uuTo3one.

YeTko cchopmupynTe npeacraBrieHne o KOHEeYHbIX NpoaykTax 6enkoBoro obMeHa, B TOM YnCne HyK-
neonpoTenaos, NyTsax ux 06pa3oBaHus (CUHTE3 MOYEBMHbI), 06E3BPEXMBAHUSA N yAANeHUs U3 opraHn3mMa.

Bonpocbkl Ang camoKOHTpors

1. Kakve cpbepMeHTbl NpMHUMALOT y4acTve B nepeBapuBaHim 6enkos?

2. Kakoe 3HayeHne NMET «3aLUNTHBIE CUHTE3bI» B MEYEHN?

3. Kakoe 3HauyeHve npoueccoB Ae3aMUHUPOBaHUS, OeKapOoKCUIMpoBaHUSl, NepeaMMHUPOBaHUSA B
CVHTE3e U pacnage amMHOKUCIIOT B OpraHname?

4. Ha3oBuWTe OCHOBHbIE 3Tanbl CMHTE3a Genka.

5. Ponb HyknenHOoBbIX KACNOT B BuocmHTe3e 6enka.

6. KoHeuHble npoayKTel 6enkoBoro oomMeHa? XumMmam o0pa3oBaHnsi MOYEBMHDI.



Pasgen 5. HykneunHoBbIe KUCNOTbI U BUOCUHTE3 Gernka
KpaTkoe cogepxaHue

dyHOameHTanbLHON OCHOBOW GMOTexHonorMn ABnsieTcs MonekynspHas ouonornsi. CoBpeMeHHble
OOCTWXEHNsT BUONOrMYeckmx Hayk: MUKPOBUONormn, reHeTukn, OMoXumumn npuBenn K WHTEHCUBHOMY
pasBUTUIO BUOTEXHONOMMN N NULLEBON BMOTEXHONOMMKU, B YacTHOCTU. HO HacTosiwmin «BNOTEXHONOMMYECKNN
Oym» oBycnoBneH pasBuUTMEM MOJEKYNAPHOW OGuonorun, pa3paboTKON METOAOB «FEHHOM WHXEHepum»,
co3gaHveM pekomMbuHaHTHbIX JHK.

MonekynsapHaa 6uonorus - aTO Hayka O MexaHu3Max XpaHeHus, BOCMpPOU3BEAEHMWs, nepefayv v
peanusaumm reHeTU4eckon WHOPMAaLMK, O CTPYKTYpe W QYHKUUAX HeperynsipHbix 6Guononvmepos -
HYKINEWHOBbLIX KACMOT 1 6enKkoB.

OCHOBHOW LEeNnbl0 MONEKYNspHOW Buonormm SBRSEeTCS U3ydYeHue CTPYKTYpbl M BOCMPOWU3BEAEHMS
reHoB, a Takke cuHtesa PHK n GenkoB Ha OCHOBe reHeTudeckon MHdopmauun. MonekynspHas 6uonorus
n3y4aeT CTPYKTYpy, B3aumoaencTaue n pusmonormdeckmne gyHkuumn PHK n 6enkos.

HyknenHoBble KUCMOTblI — 3TO BbLICOKOMONEKYNSAPHbIE COeQMHEHUH, COCTOSWMNE N3 MOHOHYKEOTU-
[AOB, T.€. UX CTPYKTYPHOWN eAUHULIEN SABNAETCA MOHOHYKNeoTua (Hykneotuna). Kaxaeln HykneoTua BkrovaeT
3 XMMUYECKN pasnnYHbIX KOMMOHEHTAa: a30TUCTOE OCHOBaHUE, MOHOcaxapwua, 0CTaTok POCHOPHON KNCAOTLI.

MepBuyHble cTpykTtypbl PHK 1 OHK nocTtpoeHbl ogHOTUMHO, OHW NpeacTaBnsioT COOOW NUHENHbIe
nonMMepbl — NOMMHYKNEOTUAbI, COCTOSALLME N3 MOHOHYKIEOTUAOB, coeanHeHHbIx 3',5' — dhochoanatmpHbl-
MU CBSA3AMMN.

Monekyna OHK npeactaenset cobon ABoWHYO cnvpanb, 06pa3oBaHHYO ABYMS MOSMHYKNEOTUOHbI-
MU LeNnsMn, 3aKpydeHHbIMW OTHOCMTENBHO ApYr Apyra u Bokpyr obwewn ocu. OHK MoxeT Haxooutbcs He
TONbKO B NIMHENHON, HO 1 B KonbLeBon popme. Ponb [HK 3akntoyaeTca B XxpaHeHUU 1 nepegadve reHeTnde-
ckon MHopmauun. 'eHeTudeckast MHopmauus, 3anmcaHHas B [JHK, obecneunBaeT obpasoBaHue deHo-
TUNUYECKUX MPU3HAKOB KNETKW, TO €CTb reHOTUN TpaHcopMupyeTcs B heHOTUN.

OyHKUunn PHK: xpaHeHne reHeTuyeckon MHgopMaunm y HEKOTOPLIX BUPYCOB; peanu3aumsa reHeTu-
yeckon nHgopmaumun: n-PHK (M-PHK) - nHdopmaumoHHasa (matpudHas), TpaHcnopT aMmuMHokucroT - T-PHK;
CTPYKTYpa n pyHkumns pubocom - p-PHK.

eHeTndecknn Kog - 3TO cucTema 3anucu UHdopmaumm O MnocnefoBaTerlbHOCTM PaCMONOXEHUsI
aMMHOKUCIIOT B 6enkax € MOMOLLbI MOCNeaoBaTeNbHOCTN PACMONIOXEHUSA HYKIEOTUOOB B HYKITEMHOBBIX
kncnortax. TpunneTtHOCTb koda. BbIpoXXAeHHOCTb, OAHO3HAYHOCTb, JIMHENMHOCTb M YHUMBEPCASNbHOCTL KoAa.
Buapbl nepegaum reHetTudeckon nHopMmaunn: pennmkaLms, TpPaHCKpUNUUs, TpaHCNALms.

Pennukaumsa unu pegynnukauus (camoynsoenue) AHK npencraensieT cobor npouecc nepegaym re-
HeTuyeckon nHgpopmaumm ot matepuHckon OHK k godepHen OHK, T.e. cuHTe3 HoBon [HK Ha ocHoBaHuu
nHdpopmaunn nmetowenca OHK . Pennukauus npeacraensiet cobo MHOrocTaauiHbIN NpoLecc, B KOTOPOM
YYacCTBYIOT MHOMOUYUCIIEHHbIE KOMMOHEHTbI, OHAKO BblAENSAT 3 OCHOBHbIX aTana: 1- nHuumaumsa (Hadano) -
obpasoBaHMe pennmMKaTMBHOW BWUIKKU, 2 - aNoHrauus (YAIMHEHWE) - CUHTE3 HOBbIX MOJIMHYKNEOTUAHbIX Le-
newn, 3 - TepMuHaLns (OKOHYaHKeE) - 3aBepLUEeHUe CMHTe3a ABYX JodepHux uenen OHK.

TpaHckpunums— npouecc cuHTe3a PHK Ha matpuue OHK, To eCcTb CMHTE3a KOMNIIEMEeHTapHOW HUTK
PHK Ha monekyne OHK, npoTekatowun ¢ ydactnem pasnuyHeix OHK-zasucumbix PHK-nonumepas. Tpah-
CKpUNUUA - 3TO NEPBLIN 3Tamn CYNTbIBAHUS reHeTUYecKon nHgopmauun. MNpouecc TpaHCKpMNuuMn cocTouT 13
TPéX nocnegoBaTenbHbIX CTagun: MHULMALUMK (Havano), anoHrauun (yanvHeHve), TepmMmuHaumm (OKOH4YaHue).
B pesynbTate TpaHCKpunuum Ha TPaHCKPUNTOHe obpasyeTca komnnemeHTapHas reHy HuTb PHK, koTopas
COOEPXKUT TaK Xe, Kak U TPAHCKPUMTOH MHAOPMATUBHBIE U HEMHAOPMATUBHbIE Y4aCcTKU. JTa CUHTE3Mpye-
Masi HUTb MO pa3MepaM 3HauUTeNbHO ANuHHee, YyeM 3penas PHK n HasbiBaeTcsa TpaHCKpunT, vnu npo-
MPHK, KoTopbIn ganee nogBepraeTcs CO3peEBAHNIO — NPOLIECCUHTY. ANbTEepHATUBHBINA CMMAaNcuHr, obpaTHas
TpaHCKpUNUms.

TpaHcnauusa - 370 3aKMYUTENBHBIN 3Tan peanusaunm reHeTu4eckon nHdopmauum, NpoLecc CUHTe-
3a Oernka, Npy KOTOPOM MocrefoBaTeNbHOCTL TpunneToB B monekyrne uPHK nepesoguTcs B nocnepoBa-
TENbHOCTb aMWHOKMUCMOT NonunenTuaHow uenu 6enka. ATOT CNOXHbLIA MHOrOCTyneHYaTblin npouecc mart-
PWYHOroO CuHTE3a Oerka NpoTekaeT B yCNOBUsSX, TPEOYOLNX Hanu4mMe onpedenéHHbIX KOMMNOHEHTOB. YCo-
BMS, HeobxoauMble ANs TPaHCHAUWW: MaTtpuua - UCTOYHWK reHeTndeckon mHgopmauun — mPHK (MPHK),
puB0OCOMbI, aMMHOKUCIIOTbI, NEPEHOCUYMKN amuHokMcnoT — TPHK, amuHoauun-tTPHK cuHTeTasbl, daktopbl
uHuumauum (12); daktopbl anoHrauun(2) n dpakropsl TepMUHaLUM Unu punmanHr-caktopbl, AT®, T un no-
Hbl MarHmsi. TpaHCNAUMO pasgensitoT Ha 3 aTana: MHMUMaLms, SroHraums 1 TepMUHaLms.

BOFIpOCbI Ana CaMOKOHTPOnA

YT0 n3yyaet monekynspHas 6uonorua?
Ponb monekynsipHov 61MonorMm B pa3suTum NULLLEBON BMOTEXHONOMNN.
AMWHOKNCNOTLI- CTPYKTYpHas eanHuua 6enkos.
CTpyKTypa HYKNENHOBBIX KACIOT.
Buonornyeckas posnb HYKIEMHOBLIX KUCHOT.
KaKom cnocob 3anvcy reHeTU4eckon Hpopmaumn?
Kak 3anucaHa nHgpopmaumst o 20 aMMHOKMCNIOTax ¢ NOMOLbIO 4 HykneoTmaax?
CBolicTBa reHeTU4ecKoro Kkoga.
[MoHaTME 0 pennukauuu.

CoNoA~WNE



10. Kakue ycrnoBusi n aTanbl TPAHCKpUNUMM?

11. YT0 03HavaeT anbTepPHATUBHbIN CNTANCUHT?

12. Yt0 coctaBnsieT 6enoKCUMHTETUYECKMIA annapaT?
13. OT1anbl TpaHcnAuUN.

14. Perynsumsa 6uocuHTesa 0enka.

Paspen 6. Buonornyecku akTMBHble BellecTBa
KpaTtkoe cogepxaHue

OcHoBHble 3agaymn perynsaummn metabonuama n KNneTovHbIX (PYHKUWMIA: BHYTPUKNETOYHOE COorfacoBa-
Hve meTabonuueckmx npPOLEeCCOB; MEXKINETOYHOe cornacoBaHne obMmeHa BeLLeCTB B paMKax Liefnoro opra-
HW3Ma; nogaepXaHne romeocTasa; NpMcnocobneHre opraHnama K yCrnoBusM BHELLHEW cpeabl.

CurHanbHble MOMNeKynbl - 3HAOTEHHblIE XUMWYECKNe COeaMHEHWs, KOTopble, B pe3ynbTate B3anMo-
AencTBus ¢ peuentopamun, obecneunsaloT BHELIHee ynpasneHne metabonuyeckuMmu npoueccamu B KreT-
Kax-MULLUEHsIX. XapakTepHble 0COBEHHOCTM CUrHamnbHbIX MOMEKYM: AeNCTByeT Yyepes peuenTop, Manbin ne-
PWOA >XN3HW, BblcOKas Bruonornyeckas akTMBHOCTb, YHUKaNbHOCTb AENCTBUSA, Hanmdme addekta ycuneHms,
OOWH BWUA CUrHaNbHOW MOMEKYIbl MOXET MMETb HECKONbKO KMNeTOK-MULIEHEN, peakuuMnm pasHblX KNeTok-
MULLEHEN Ha OOHY U TY K€ CUrHarnbHY MOMEKyny MOryT pasnuyaTses.

KneTtky, nmetowyto cneunanm3npoBaHHbIi BOCNPUHMMAIOLWMIA peLenTop Ans AaHHOW CUrHanbHoOW
MOSEKYrbl Ha3blBalOT KNeTKoW-MuweHbto. CurHanbHas morekyrna, cnocobHasi B3aaumogencTsoBaTb C AaH-
HbIM peLenTopoM HasblBaeTCs ero nuMraHaoMm unm aroHuctom. OCHOBHbIE BUAbI PEryNATOPHbIX 9hEKTOB
curHanbHbix monekyn (CM): aHAoKpuHHBIN — CM nocTynaeT ¢ TOKOM KPOBMW M3 Xene3 BHYTPEeHHeN cekpeLmnu
K KneTke-MuLIeHn, napakpuHHeln — CM BbipabaTtbiBaeTca 1M AelcTBYeT Ha brnvanexalume Knetku, B npege-
nax O4HOro opraHa Wnmn yyacTtka TkaHw, T.e. AMdyHAMPYIOT HA KOPOTKOM PacCTOSIHUM, ayTOKPUHHbIA — CM
CTUMYIUPYIOT KIETKU, CEKpEeTUpYoLmne mx.

Bronoruyeckas knaccugukaums curHanbHbIX MONEKYI: roOpMOHbI, HermpoMeaumaTopbl, hakTopbl po-
cTa 1 unTokmHbl. ObWwue atanbl AeNCTBUA cUrHanbHbIX Monekyn: |. PacnosHaBaHue curHana peuenTopom
knetkn-muwenn, 1. Mepegada curHana (TpaHcaykums) u ero ycunenwue, lll. 3ameHeHne Buoxumuydeckux
NPOLIECCOB W KNETOYHOW akTUBHOCTH, IV. DnummHaumsa curHana.

OcobeHHOCTM MexaHn3Ma AeNCTBMSA OpraHUyYeckmX TMNOMUIbHbIX CUTHaNbHbBIX MOSIEKY:

- B3aMMOAENCTBME C BHYTPUKIETOYHBIM PELENTOPOM; PErynsaTOpHbIN 3PEKT BbI3BAH U3MEHEHMEM
3KCNpeccun reHoB 1, CregoBaTenbHO, KonmyecTBa hepmMeHToB; Buonormyeckoe AeCTBUE MPOOOIMKUTENb-
Hoe, pa3BuBaeTCcs MeAfneHHo (4acbl). OCobeHHOCT MexaHn3ma AecTBUSA NMNOGOGHbIX CUrHamnbHbIX Mone-
Kyn

- B3auMoJencTBMe C MOBEPXHOCTHbIM PELENTOPOM KNEeTKW; CurHan nepepaeTcs oT peuenTtopa
BHYTPb KNETKU N YCUNNBAETCH C MOMOLLbIO BHYTPUKNETOYHBLIX PErynsiTOpPoB.

Knaccudvkaums ropMoHOB. [OPMOHbI LeHTparnbHbIX Xernes- runotanaMmyca v runodgusa. opmMoHbl
LLIUTOBUAHOW Xenesbl, NOAKenyao4HOM xernesbl, HaANo4YeYHUKOB, NOOBbIX Xeres.

ButamuHbl - npupoaHble, BUONOrMiyeckn akTMBHbIE OpraHnYeckne coeanHeHusi, abcontTHO HeO6Xo-
AVMble ANS HOPManbHOW >XU3HEAEATENbHOCTM YenoBeka, XXMBOTHbIX, pacTeHUn, MUKPoopraHnaMoB. OHu
npeacTaBnsloT COOPHYIO B XMMWYECKOM OTHOLLUEHWW rpynny BelecTB C pasHoObpasHbIMU DU3NYECKUMU
cBoncTBamMu, o6 beanHEHHbIX BMECTE MO NpMHUUNY abcontoTHOW HeobXxoanMOCTH ANs YenoBeKa 1 XUBOTHbIX
B KayecTBe AOMONHUTENbHOM K B6enkam, Xupam, yrnesogam U MMHepanbHbIM BellecTBaM COCTaBHOM 4acTu
nuwu. drsnonormyeckoe 4eNCTBUE BUTAMUHOB HA XMBble OPraHu3Mbl TOXE PasfnuMyHo, U OTAEeNbHbIe BUTA-
MUWHbI B 3TOM OTHOLLEHWUM COBEPLLEHHO HE MOXOXMW APYr Ha Apyra.

ButamuHbl 6binm oTkpbeiTel B 1880 r. pycckum mnccnegosatenem H.U. JlyHWMHbIM, HasBaHue «BuUTa-
MUH» UM dan B 1912 r. nonbckun nccnegosaternb K. OyHk.

MoTpebHOCTb B BUTaMMHAX OpraHvW3Mbl yAOBIETBOPSIOT NO-pPa3HOMY: PacTeHNst CNOCOOHbI CUHTE3M-
poBaTb BCe HEOOXOAVMbIE MM BUTAMWHbI, YENOBEK U XMBOTHbIE MOMYyYaloT UX C NULLEN B rOTOBOM BMAE UMK
B B/Ae NPOBUTAMUHOB - MpeALleCcTBEHHUKOB, U3 KOTOPbIX 06pa3yloTcs COOTBETCTBYOLLNE BUTAMUHBI.

ButamMuHbl TeCHO cBA3aHbl C hepMeHTamMm, MHOTUE U3 HUX MPUHUMAIOT yyacTve B MOCTPOEHUMU ak-
TMBHbIX TPYMN OBYXKOMMOHEHTHbIX (DEPMEHTOB U TEM CaMblM OKa3biBalOT BNUSHUE HA XU3HEOEeSATeNbHOCTb
opraHuama. OTCyTCTBME UM HEQOCTaTOK B NMLLE BUTAMWHOB NPUBOOUT K HapyLleHnio obMeHa BeLecTB 1 B
KOHEYHOM cyeTe 3aboneBaHusaM, NoNyyYnBLLMM Ha3BaHWE TUMNO- N aBUTaMMUHO3.

Mo npusHaKky pacTBOPMMOCTU BUTaMUHbI OENAT Ha ABe rpynnbl: pacTBopumble B xupax (A, O, E n
ap.) n pacteopumble B Boge (C, P, ButamuHbl rpynnel B u gp.), obpatnte BHMMaHWe Ha Ha3BaHue, CTpoe-
HVe, CBOWCTBA, NULLEBbIE UCTOYHUKM BUTAMUHOB, B1ONOrM4eckyto posb 1 y4acTne B CTPOEHUN (DEPMEHTOB;
YACHUTE, YTO HEKOTOPbIE BUTAMWHbI MOTYT BXOAUTb B COCTaB PasfinyHbIX (hEPMEHTOB.

B HacTosILLee BpeMs BbiAENSIOT elle OaHY rpynny 6Monornyeckn akTMBHbIX BELLECTB - BUTAMUHOMO-
[OGHblE COeAMHEHUSs], XXM3HEHHO HeobXxoauMble, HO CUHTE3NpyeMble B opraHn3me. K HUM OTHOCSTCS XONWH,
nunoesas KUCroTa, opoToBas KUCMNoTa, MHO3UT, N-aMuHobeH3onHas kucnoTa, ButamuH U v ap.

Mpn M3yvyeHUn munHepanbHoro obMeHa ncxoguTe U3 YCNOBHOMO AeneHns BceX BUOreHHbIX Xummnye-
CKUX 3MIEMEHTOB Ha [iBe rpymnnbl: Makpo- U MUKpPO3rieMeHThl. [epBble - Te, cofepXaHne KOTOpbIX B OpraHns-
Me McYUCNAETCA NPoLeHTaMu U OeCATbIMU OONSAMU MPOLEHTa, BTOPbIE - ThICAYHbIE AONKU NpoLeHToB. [1o-
ApOBHO 03HaKOMbTECb C OCHOBHbIMWU 3IEMEHTaMM U nx GMoNorMiyeckon posnbio B opraHmame. Msyumte oco-

27



GEHHOCTN YCBOEHUS (BCacbIBaHWE), NIoKanusauumy BHYTPU OpraHvM3mMa, BbiIBEAEHWUS 1 UCTOYHMKM MOCTYMNIIEHNS
MUHeparbHbIX BELLECTB B OPraH13M.

Bonpocbl A4ns caMoKOHTPOsIS

. OTnuyma GUonorMveckn akTUBHbLIX BELLECTB, CUrHamNbHbIX MOMeKyn?
. BHeLLHAs 1 BHYTPEHHsIA perynsaums.
. OcobeHHOCTN MexaHu3ma gencTBusa rmapodoBHbIX CUrHaNbHbLIX MOMEKyI.
. OcobeHHOCTN MexaHn3ma OeNCTBUSA rmapoUnbHbIX CUrHANBHbLIX MOMEKY
. Knaccudukaums curHaneHbIX MONEKyn.
. W\cnonb3oBaHme aHabonuyeckmx ropMOHOB B XXMBOTHOBOACTBE.
. AHabonunyeckne ropMoHbI 1 COPTUBHOE NUTaHKE.
. Kakne coegmHeHus HasbiBaloT BUTaMmHamu? MNpuHLMN nx knaccudukauum 1 HoMeHKnaTypa.
. CTpoeHue 1 buonormyeckoe 3HavyeHne ButammHoB A u [1. [poBMTaMUHbI 3TUX BUTAMUHOB.
10. CTpoeHue n kaTanuTnieckme yHKUMM ButammHos B1 n B2.
11. Noyemy BuTammnH C obragaeT kucnbiMu cBorcTBamn? Kak coxpaHuTbe ButammH C B MULLEBLIX
npoaykrax?
12. CTpoeHue n kaTanuTnieckme yHkUnm ButamuHa PP.
13. Kaknmn nHausmayansHbiMM BellecTBamu npeacraeneH ButamuH B6? B coctaBe kakux doepmeH-
TOB OH BbIMNOMHSAET CBOK OMONOrnyeckyo ponb?
14. Kakou BUTaMWH BXOAMT B cOCTaB kopepmeHTa A?
15. Xumunyeckas npupoga ButamuHa E. [ns kakux uenew ButamuH E ncnonb3dyetcs B nuvwesown
NPOMbILLIIEHHOCTMN?
16. Kakne BUTaMuWHbI cogepXaTcsl B Morioke?

O©CoO~NOODWNPEF

Mpoueaypa oueHnBaHus

lMocne n3yveHWs Kaxgoro pasgena npoBOAUTCA PYOEXHbIN KOHTPOSb. PyBexHbI KOHTPOMb OCy-
LLeCTBNAETCA C Lenbio ONpeaeneHns kadecTsa nposegeHns obpasoBaTenbHbIX YCAyr No gucuunnvHe, ans
OLEHKWN CTeneHn AOCTMKEHNS 06yYaloLWUMUCA COCTOSHUSA, onpeaensaeMoro LeneBbiMn yCTaHOBKaMu AnCLUu-
NAVHbLI, a Tarke Ans POPMUPOBAHUSA KOPPEKTUPYIOLLNX MEPONPUATUIA. PyBexHbI KOHTPOMb OCYLLLECTBNAET-
Cs No pasgenam AUCUUNITMHBI B COOTBETCTBMM C NMaHOM. PyBexHbI KOHTPOMNb COCTOUT M3 BbINOMHEHUS 3a-
AaHUIN Ha NpaKTUYeCKMX U nabopaTopHbIX 3aHATUSX U BbINOMHEHNS TECTOB MO pasgenamM AUCUMNIUHDI.

Lkanbl n KpuTtepuun oLueHKu
OTBeTOB Ha TeCTOBbI€ BOMNPOCHI py6e>KHoro KOHTpOnA:
- OLIeHKa «OTMMYHO» BbICTaBnseTca obyyatoemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLlEHKa «XOpOoLLO» - nony4deHo oT 71 no 80% npaBunbHbIX OTBETOB.
- OLleHKa «ygoBneTBOpuTENbHOY» - MonyyYeHo oT 61 4o 70% npaBurbHbIX OTBETOB.
- OLleHKa «HeydoBneTBOPUTENBHO» - NONy4YeHO MeHee 61% npaBunbHbIX OTBETOB.

7. O6wme meToanyeckme pekoMmeHaaLMm no oPopMNEHUIO U BbINONMHEHUIO OTAENbHbIX BuaoB BAPC
7.1 PekomeHgauum no ohopMmneHno aNeKTPOHHOW npe3eHTauun / goknaaa

Tema aneKTpoHHOW Npe3eHTaumn/goknaga n3bupaetca obyyatowmmcsa U3 npeasiokeHHoro npenogasa-
Tenem cnucka. I'IpeaeHTauMQI,qoxnan noaroTaBnMBaeTCA O6yHaIOLIJ,I/IMC$| nHaunengyanbHO Ha OCHoOBe CcaMo-
CTOSTENBHOM NPOPaboTKM PEKOMEHAOBAHHOW NpenogaBaTesnieM 1 CaMOCTOATENbHO NOA0OpaHHON OCHOBHOM
1 JOMNOMHMTENBbHOW y4ebHOWM nuTepaTypbl NO Teme npeseHTauun/goknaga. lNpeseHtauns/goknag oTHoCUTCH
K KaTeropuv 0630pHbIX.

I'Iepequb NMPUMeEpPHbLIX TeM AnA 3neKTpOHHOl7I Hpe3eHTaLIMVI/ AoKnaga

. OcobeHHOCTb NpeBpalleHns Nonncaxapuaos KOPMOB B NiLLEBaPUTENBHOM TPaKTe KBaYHbIX XKUBOTHbIX
. MepeBapuBaHMe NpoTenHa XBauYHbIMU XXUBOTHLIMU

. OcoBeHHOCTU NULLLEBAPEHNSA Y MOHOTACTPUYHBIX M MOSNUracTPUYHbIX KUBOTHbIX

. CBoGoaHble paavkanb! 1 CBOGOAHO-paaMKanbHoe OKUCTeHNe

. Ponb cBo6oaHO-paankanbHOro oKMCIeHns B NaTornornm  aHTUOKCMAaHTbI

. MuHeparnbHble anemeHTbl 1 UX Bronoruyeckas porb

. Bronoruyeckasi posib MakpoO31IEMEHTOB

. Bronoruyeckas porb MUKPO3MEMEHTOB

. 3HayeHve o6aBOK XxenaTUpPOBaHHbIX MUHEPASIOB B KOPME >KUBOTHbIX

10. CpaBHUTENbHas XxapakTepUcTUka NpeBpalleHnsl YINeBoAoB B NMULLEBAPUTENIBHOM TpaKTe MonuractTpuy-
HbIX M MOHOTACTPUYHBIX KMBOTHbIX

O©COoONOOTPREWN =
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MeToaun4yeckne pekomeHgaumm no paborte Hag AOKNagoM
B npouecce paboTbl Hag AOKIAA0M MOXHO BblgenuTb 4 sTana:
- BBOOHbIV — BbIOOp TeMbl, paboTa Hag NnaHOM 1 BBEAEHUEM;
- OCHOBHOW — paboTa HaZ cogepXaHNeM U 3aKIyYeHnem;
- 3aKMOUUTENDBHbIN — 0bopMIieHMe AOKNaAa B BUAE NpPe3eHTauumm;
- BbICTYMMEHME C AOKNaA0M Ha 3aHATUM B BUAE KOHbepeHLMn

1) BbI6op TeMbl foknaga

Pabota Hag ooknagomM HadnHaeTcs ¢ Bblbopa TeMbl ccrnegoBaHus. 3aMHTEPEeCOBaHHOCTb aBTopa B
npobneme onpegenseT kKa4eCcTBO NPOBOAUMOrO UCCEeAOBaHNSA U COOTBETCTBEHHO YCMELIHOCTb €ro 3aluThbl.
Bbibupas kpyr BONpocoB cBoew paboThbl, HE CTOUT CNELUUTb BOCNONb30BaTbCHA CIUCKOM TEM, NMPeanoXeHHbIM
npenogaBaTenem. Hago nonbiTatecst copMynmnpoBaTb NPoGeMy CBOEro UCCrefoBaHNsi CaAMOCTOSATENBHO.

Mpn onpeneneHun Tembl JoKNaga HY>KHO Y4MTbIBaTb U €ro MHOpMaLUOHHY0 obecneveHHoCcTb. C
3TOW Lenbio, BO-NEPBbIX, MOXHO 006paTUTbLCS K BUBNMoTeYHbIM KaTanoram, 6ubnmoteyHbiM MHOPMaLNOH-
HbIM CMCTEMaM, a BO-BTOPbIX, MPOKOHCYbTMPOBATLCS C NpenogaBaTenemM n 6ubnmotekapem.

Ecnv BO3HMKHET HEOOXOAMMOCTb O3HAKOMUTLCS HE TONbKO C NIMTEpPATYpPOn, MMetoLencs B bubnmo-
Teke, HO 1 BoobLLEe C Hay4YHbIMW NyGAMKaUUAMU NO onpedeneHHOMY BOMPOCY, MOXHO BOCMOMb30BaThLCS
oubnunorpaduydeckmmun ykasatenamu. C cornacms GUBNMOTEKMN HYXXHbIE KHUTM U XXYPHamnbl MOXHO BbiNUCaTb
no crneumanbHoOMy MexbnbnmnoteyHomy aboHemeHTy 13 nobon apyron 6ubnuoTekn. NonesHo Takke 3HaTb,
YTO €XEerogHo B MOCnegHeM HOMepe Hay4yHOro kypHana nybnukyeTcsl ykasaTenb cTaTel, NOMELLEHHbIX B
3TOM XypHane 3a rog. OtobpaB nocrneaHne HOMepa XXypHarna 3a HeCKOMbKO eT, MOXHO pasbiCKkaTb MO yKa-
3aTensam, a 3aTeM HaWTW B COOTBETCTBYIOLLMX HOMEpax BCe CTaTbM MO TOW UMM MHOW Teme, onybnumkoBaH-
Hble B XXypHarne 3a 3T rogpbl.

CTpyKkTypa goknaaa BKiovaeT B cebs cneayowmne sreMeHTb!:
TUTYNbHBIA NUCT;

cogepxaHue;

BBEAEHNE;

cogepxaHuve (rmasbl 1 naparpadbl);

3aKMNioYeHMe;

NPUNOXeHNs (ecnu ecTb);

CMUCOK MCNOMNb30BaHHOW nMTepaTypsbl.

AN NN

2) dopmynupoBaHue Lenu v 3agay

BeibpaB TeMy goknaga u M3yumB nutepaTypy, Heobxogumo cchopMynmpoBaTh uUernb paboTbl u co-
CTaBWUTb NMaH.

Llenb — aTo oco3HaBaeMbIi 06pa3 npeaBocxuliaeMoro pesynbtaTa. LlenenonaraHme xapakrepHo
TONbKO AN YenoBevyeckon OesaTenbHOCTU. Bo3amoxHO, dhopMynupoBKa Lenu B xoae pabdoTbl 6ygeT MeHsITb-
Csl, HO M3Ha4varnbHO crneayeTt ee 0603HaYNTb, YUTOOLI OPUEHTUPOBATLCS Ha Hee B XxoAe nccnegoanus. Onpe-
OENSASCh C LUenblo AanbHenwern paboThl, napannenbHo Hago AyMaTb Hag COoCTaBMneHMeM nnaHa: Heobxopu-
MO YETKO COOTHOCUTb Liefb 1 nnaH paboThbl.

MoXXHO NpegnoXuTb ABa BapuaHTa opMynupoBaHus Lenu:

1. dopmynmpoBaHue Lenu npu NomMoLLM rMnarosfioB: UCCnegoBaTth, U3y4nTb, MPOaHanM3nMpoBaTb, CU-
cTemMaTmn3mMpoBaTtb, OCBETUTb, U3NOXWTb (MPEACTaBMeHus, CBeAeHUs), co3aaTb, PAcCMOTPETb, 0600LWUTE 1
T.0.

2. ®opmMynunpoBaHue Lienm ¢ NOMOLLbIO BOMPOCOB.

Llenb pa3buBaeTcs Ha 3agaum — CTYNEeHbKN B JOCTWXXEHUN LIENN.

3) Pa6ota Hag nnaHom

PaboTty Hag nnaHom HeObGXOAMMO HayaTb elwe Ha atane u3ydeHus nutepatypbl. MnaH — 3To TOuY-
HbIA M KPaTKUW Nepe4veHb MOJIOXKEHUM B TOM NOPsiAKe, KAK OHU OyayT pacnorioxeHbl B Aoknage, aTa-
Nbl packpbITUA TeMbl. YepHoBon Habpocok nnaHa 6yaeTt B xoge paboTbl AONOMHATLCA M U3MeHATbes. Cy-
LeCTBYyeT ABa OCHOBHbIX TUMa MnnaHa: MPOCTOM U CIOXHbIN (pa3BepHyTobIn). B npocTom nnaHe cogepxaHue
AenuTcsa Ha naparpadbl, a B CMOXHOM Ha rnaBbl U naparpadbl. Ho kak nocTpouTb rpaMoTHO nnaH? Kox-
KpeTHOro peuenTta 3aecb He cyllecTsyeT, 6onbllylo pofb UrpaeT TO, Kak npednonaraeTcs paccTaBUTb ak-
LEeHTbI, Kak copMynMpoBaHa Tema 1 uenb paboTtel. Mpu onucaHuu, Hanpymep, NCTOPUYECKOro cobbiTUS
MOXXHO OCTaHOBWTBLCS Ha CTaHAAPTHOM CxeMe: NPUYMHBI COOLITUS, 3Tanbl U X0 COObITUSA, UTOMM U 3HAYeHMUs
NCTOPUYECKOTrO COBbITHS.

Mpn paboTe Hag NNaHoOM HeOBXOAMMO NMOMHUTb, YTO (POPMYNUPOBKA MYHKTOB NaHa He J0SKHa Nno-
BTOPSATb (DOPMYIUPOBKY TEMbI (HaCTb HE MOXET PaBHATLCSA LENOMY).

4) Pab6oTta Hap BBegeHMEM
BBeneHne — ogHa M3 COCTaBHbIX M BaXkHbIX YacTten goknaga. lMpu paboTte Hag BBEeAeHMEM HEOBXO-
AMMO ONMpPaThbCs Ha HaBbIKW, MPUOBPETEHHLIE NPU HANMCAHWUW U3MOXEHUI U COYMHEHMI. B o6beme goknaga
BBEAEHME, KaK NMpaBuIio, cocTaBnseT 1-2 MalMHOMNUCHbIE CTpaHuubl. BBeaeHne oObIMHO coaepXuT BCTYI-
nexHne, o60CcHOBaHME akTyanbHOCTU BblIGpaHHOM TeMbI, (POPMYITMPOBKY LIENn 1 3agad, KpaTkuin ob3op nute-
paTypbl 1 UICTOYHUKOB MO Npobreme, NCTOPUIO BOMpoca W BbIBOA.



BctynneHue — 310 1-2 ab3aua, Heobxoaumble ansa Havana. XXenatenbHo, YTobbl BCTynneHne 6bino
APKAM, UHTPUTYIOLWMM, NPO6reMHbIM, a, BO3MOXHO, TeMa fokrnaga notpebyeT Toro, 4tobbl Ha4aTtb, Hanpu-
Mep, C U3NOXEHUS KaKoro-TO onpeaeneHunsi, Tuna «nofmMTUYecKne OTHOLLIEHUS — 3TO...».

O60cHOBaHMe aKTyanbHOCTU BbIOPaHHOM TeMbl - 3TO, NPEXe BCEro, OTBET Ha BONPOC: «Novemy
s BblOpan(a) aTy Temy, Yem OHa MeHs1 3anHTepecoBana?». MoOXHO 1 HY)KHO CBSI3aTb TeMY JOKrnada C CoBpe-
MEHHOCTbIO.

KpaTtkuin 0630p nutepaTtypbl U MCTOYHUKOB MO Npo6reme — B 3TON YacTu paboTbl Hag BBEAEHU-
€M HeobxooMMO oxapaKTepu3oBaTb OCHOBHbIE MCTOYHUKU U NUTepaTypy, C KOTopon asTop pabortan, oue-
HUTb ee NONe3HOCTb, JOCTYMHOCTb, BbICKa3aTbh OTHOLLEHUE K 3TUM KHUraMm.

UcTopusa Bonpoca — 37O KpaTKOe OCBELLEHMEe TOro Kpyra NpeacTaBreHUn, KOTopble CIOXWUINCDL B
Hayke Mo AaHHOW npobreme n cTanu aBTOpY M3BECTHbl. BbiBoAg — 3T0 0000LWEeHNe, KOTOpoe HeobxoaMmMmo
Aenatb nNpu 3aBepLUeHM paboTbl HaA BBEAEHNEM.

5) TpeboBaHus K cogepaHuIo goknaaa
CopepxaHve goknaga AOMKHO COOTBETCTBOBATb TEME, MOMHO ee packpbiBaTb. Bce paccyxaeHus
HY)XHO aprymeHTupoBaTb. PedpepaT nokasbiBaeT NMYHOE OTHOLUEHME aBTopa K u3naraemomy. Cregyet
CTPEMUTBCA K TOMY, 4TOObI N3NoXeHne obio ACHbIM, MPOCTbIM, TOYHbIM U NPUN 3TOM Bbipa3nUTENbHbIM

6) PaboTta Hag 3aknrouyeHuem
3aknoyeHne — camocTosTeNnbHas Yyactb goknaga. OHo He AOMKHO ObiTh NepenoXeHeM CoaepKaHus
paboTbl. 3akno4eHne JOMKHO cogepxaTb:
- OCHOBHbIE BbIBOAbI B CXXaTon hopme;
- OLIEHKY MOJTHOTbI U rMyOVHbI peLIeHns TeX BONPOCOB, KOTOpble BCTaBany B NPOLLECCEe N3YyYeHUS TEMbI.
O6bem 1-2 MaLLMHOMUCHBIX UM KOMMbIOTEPHBLIX NCcTa popmaTta A4.

7) MpaBuna odopmneHnsa udnmorpacnyeckmx CnMCcKoB
Cnuncok nutepaTtypbl ocbopmnstoT B cootBeTcTBUM ¢ TOCT P 7.0.100 — 2018.

O6wue TpeGOBaHMﬂ, npeabsaBnsAeMblie K NoAroToBKe npeseHraumm

TpebosaHusi kK codepxaHuro MybmumMedulHOU Mpe3eHmauyuu:

- COOTBETCTBME COAepXKaHMSA Npe3eHTaunm NocTaBneHHbIM ANAaKkTUYeCKMM Lensam 1 3agadam;

- cobnogeHne NpuHATLIX Npasun opdorpadun, NyHKTyaLmn, CoKpawleHuin n npasun ogPopMieHns
TekcTa (OTCYTCTBUE TOYKU B 3arofioBKax 1 T.4.);

- OTCYTCTBME PaKTUYECKNX OLUIMOOK, JOCTOBEPHOCTL NPEeACTaBNeHHON nHdopMaLmuy;

- NAaKOHWYHOCTb TEKCTa Ha cnange;

- 3aBEPLUEHHOCTb (COAEPXKaHWEe KaXKAoN YacTu TEKCTOBOW MHAOPMaLLMKU NOrMYECKM 3aBEPLLEHO);

- obbeanHeHNe CemMaHTUYeCKU CBA3AHHbIX UHAOPMALMOHHBIX 3MIEMEHTOB B LENOCTHO BOCMPUHU-
MartoLLmecs rpynnebl;

- CKaTOCTb M KPaTKOCTb U3MOXKEHWS, MakCMManbHas MHPOPMAaTMBHOCTb TEKCTa;

- pacnonoxeHne nHdopmaumm Ha crnange (NpeanovyTUTenbHO ropu3oHTanbHOe pacnonoXeHue WH-
dopmaLmun, cBepXy BHU3 NO rMaBHOW AMaroHanu; Hambornee BakHas MHOPMaLWs AOIPKHA pacnonaraTbCs B
LeHTpe 9KpaHa; ecnu Ha cnange kapTuHKa, Hagnucb OOIPKHA pacnonaratbCs nog Hew; )enaTtensHo dopma-
TMpOBaTb TEKCT MO LUMPUHE; HEe JOMYyCKaTb «PBaHbIX» KpaeB TeKkcTa);

- Hann4re He Gonee OQHOMO JIOTMYECKOro YAapeHus: KpacHoTa, ApKOCTb, obBoaka, MuraHvue, aABumxe-
HUeE;

- MHopMaLma nogaHa NpUBIEKaTeNbHO, OpUrMHanbHo, obpallaeT Ha cebs BHMMaHue oby4aroLmx-
cs.

TpebosaHusi K mekcmy:

- YATAEMOCTb TEKCTa Ha (POHE cnavga npeseHTaumm (TEKCT OTYETNMBO BMAEH Ha hoHe cnawga, uc-
Nnosnb30BaHNE KOHTPACTHbIX LBETOB A58 hoHa 1 TekcTa);

- Kernb WpugTa COOTBETCTBYET BO3PACTHLIM OCODEHHOCTSIM yYaLLMXCA U AOMMKEH ObITb HE MeHee 16
NyHKTOB;

- OTHOLLEHWE TOJLMHbLI OCHOBHBIX LUTPUXOB LUpMdTa K X BbICOTE OPUEHTUPOBOYHO cocTasndeT 1:5;
Hanbonee ynobountaemoe OTHOLLEHME pa3mepa wpudTa K NpomexyTkam mexagy oyksamu: ot 1:0,375 pmo
1:0,75;

- cnonb3oBaHue WpnUTOB 6e3 3aceyek (MX nerye YmTatb) U He Gonee 3 BapMaHTOB WPUPTA;

- ANWHa CTPOKK He Bonee 36 3HaKOB;

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

- NogYepKMBaHMe UCMONb3YeTCst NULLb B MMNEPCChISIKax.

TpebosaHus Kk dusaliHy:

- UCMONb30BaHUE €AMHOro CTUISA 0HOPMINEHMS;

- COOTBETCTBME CTUNSA OPOPMIIEHUS nNpeseHTaumn (rpadnyeckoro, 3ByKOBOro, aHMMaLMOHHOIO) Co-
AepXKaHWIo NpeseHTaumu;

- ucnonb3oBaHWe aAngd poHa crnamnga ncMxosiornyeckn KoMOPTHOrO TOHA;
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- (boH JormKeH SIBNATLCHA 3rieMEeHTOM 3agHero (BTOporo) nraHa: BbiAensiTb, OTTEHSATb, NOAYEPKMBATb
MHOPMaLINIO, HAXOOALWYIOCA Ha crange, HO He 3acCiNoHATL ee;

- MCnonb3oBaHMe He Goree Tpex LBeTOB Ha OAHOM criange (oavH ans doHa, BTOPOW Ang 3arofios-
KOB, TPETUI ONS TEKCTa);

- cooTBeTCTBME WabroHa NpeacTaBnseMon TeMe (B HEKOTOPbIX Cryyasx MOXeT ObiTb HewTpanb-
HbIM);

- uenecoobpasHOCTb UCNONb30BaHUSA aHMMALMOHHbIX 3(PdEKTOB.
dopMa TUTYNbLHOro NUCTa npeseHTauum npeacrasneHa B npunoxexHun 1. LabnoH odhopmneHusa npeseHTa-
LuMKn pasmelleH B MHhopmaumnoHHo-obpa3oBaTenbHOM cpeae yHuBepcuTeTa.

Mpn atTtectaumm obyyarolierocsa no utoram ero paboTbl Haa NpeseHTauuen/goknagom, pykosogu-
Tenem MCnonb3yrTCH KpUTEPMM OLEHKM KayecTBa npoLecca NoaroToBKM NpeseHTaumu/goknaga, Kpurepum
OLEHKN CoAepXXaHus npeseHTauMn/goknaga, Kputepum oueHkn opopmeHnst npeseHTaumnm/goknaga, kpute-
pyW OLEHKMN y4acTusl CTyAEeHTa B KOHTPOSIbHO-OLLEHOYHOM MEPONpUATUN.

1. Kpumepuu oueHku codepxxaHus npeseHmauyuu/doknada:

— CTeneHb PackpbiTUS TEMbI;

— CaMOCTOSITENbHOCTb U KAYECTBO aHanM3a TEOPETUYECKMX NMOSIOKEHWIA;

— rmybuHa npopaboTkn, 060CHOBAHHOCTb METOLONOrMYECKOM 1 METOAMYECKOW NporpaMmmMbl nccne-
AOBaHus;

— Ka4yecTBO aHanM3a obbekTa n npeameTa UccrnefoBaHus;

— npopaboTka nuTepaTypbl NPYM HaNMcaHUKU Npe3eHTaunn/goknaga.

2 Kpumepuu ouyeHKu ogbopmrieHus npeseHmauyuu/0oknada:

— NOTUKA U CTUIb U3MNOXEHUS;

— CTPYKTypa 1 cogepXaHne BBEAEHUSA 1 3aKIMYEHUS;

— 06BbEM M Ka4eCTBO BbINOMHEHNS UINIOCTPATUBHOIO Matepmnana;

— Ka4yeCTBO CCbIJIOK;

— Ka4yecTBO CnucKa nuTepaTypsl;

— 00NN YPOBEHb rPAMOTHOCTU U3MOXEHNS;

- KQYeCTBO CO34aHWs Cnanaos.

3. Kpumepuu oueHKu Kka4ecmea nod2omoeku npe3eHmauuu/doknada:

— CnocobHOCTbL paboTaTb CaMOCTOATENBHO;

— CMOCOBHOCTL TBOPYECKN M UHULMATUBHO peluaTh 3agayu;

— CMOCOGHOCTL pauMoHanbHO MNaHMpoBaTb 3Tanbl M BPEMsi BbINOMHEHUS Mpe3eHTauun/goknaga,
AVarHocTMpoBaTb M aHanuavMpoBaTb MPUYMHBI MOSBNEHWMS NPOOMEM Mpu  BbLINOMHEHUA Npe3eHTa-
uuu/goknaga, HaxoguTb ONTUMarbHblE CMOCOObLI MX PELLEHUS;

— OVCUMNIMHUPOBAHHOCTb, cobntogeHne nnaHa, rpacmka NOAroToBKM NpeseHTaumn/goknaaa;

— CMOCcOBGHOCTb BECTUM AMCKYCCUIO, BbICTpauBaTb apryMeHTauuio C MCMONb30BaHUEM pe3yrbTaToB
nccrnegoBaHun, AEMOHCTPALMS WMPOThI KPYro3opa;

4, Kpumepuu ouyeHKku yyacmusi cmydeHma 68 KOHMpPOSIbHO-OUEHOYHOM MepOonpusimuu:
- CNOCOBHOCTb U YMEHMe NyGrMYHOrO BbICTYNNEHUS ¢ A0KNaA0oM B hopMe 3MeKTPOHHOM Npe3eHTauuuy;
- CNOCOOHOCTL MPaMOTHO OTBEeYaTb Ha BOMPOCH;

7.1.1. lWikana v KpuTepmMmn oueHUBaHUA
— OLleHKa «3a4TeHOo» MO Npe3eHTauun/goknagy npucBavMBaeTcs 3a packpbiTUE TEMbI, KAYECTBEHHOE
odhopMneHne paboTbl, cogepxaTenbHOCTb AoKNada U npe3eHTauuu;
— OLEHKa «He 3a4TeHO» MO Npe3eHTauMu/goknagy npuceanBaeTca 3a cnaboe n HenoriHoe pacKpbl-
TMe TeMbl, HECAaMOCTOSITENIbHOCTb U3NOXEHWUs1 MaTepuana, BbiBoAbl U NpeasioXkeHus, Hocswmne obwmin xa-
pakTep, OTCYTCTBME HarnsagHoOro NnpeacraBneHns paboTbl U OTBETOB Ha BOMPOCHI.
OueHka no npeseHTaumu/goknagy pacnucoiBaeTcs npenofasatenem B oLeHoYHom nucte. (MpunoxeHue 2)

7.2 PekoMeHAaL MM MO HaNUCaHUIO KOHTPOJTbHOM paboThbl

Kaxabln cTyaeHT 3a04HOM hopMbl 0B6y4eHUsT BLIMONHSAET KOHTPONbHYO paboTy. JlutepaTypa ans ocBo-
eHus ancumnnnuHel «bronornyeckas XMMmusa» 1 BbINONTHEHWUST KOHTPOIbHOW paboThl NpMBeAEHa B CNIUCKE pe-
KOMeHOyeMol nutepatypbl. B npouecce NOAroToBKM M COCTABEHUS KOHTPOMbHbIX PaboT MOXHO MUCMOJb30-
BaTb W APYrylo nutepartypy no Guoxumum, oceellarowyto 6onee rmyboko nnm ¢ HOBbIX MO3MLMIA Matepuan
n3y4yaemoro pasgena.

MaTtepuan KOHTPONbHOM paboThbl OTpaXaeT CTeNneHb YCBOEHMSI CTYAEHTOM OTAENbHbIX pas3denioB npo-
rpamMmbl, Er0 YMEHNE CaMOCTOATENBHO aHaNM3NpoBaTb NPOYUTAHHOE, MO3TOMY OTBETbI Ha BOMPOCHI HYXXHO
usnaraTb ICHO U YETKO.

OdopMreHne KOHTPONbHOM paboTbl 4OMMKHO OTBEYaTh CrieayroLwmmM TpeboBaHNsM:

1. Pabota gomkHa 6bITb HanucaHa pasbopumnBo M akkypaTHO, CTPaHULbI TETpaaM NPOHYMEPOBaHbI.

2. Ha cneunansHoM BnaHke, NpyKNneeHHOM K nepeaHen YacTn 0bnoXku TeTpaau, Hy>KHO HanucaTtb da-
MUMK1IO, UMS1, OTHECTBO, LWNMP, UHAEKC rPYNMbl, BapuUaHT KOHTPOSbHOMN.

3. PaboTy Hy>XHO HauMHaTb ¢ POpMYNMPOBKM Bonpoca. OTBETbI NMcaTb HEMOCPEACTBEHHO Ha BOMPOC,
0e3 NUWHNX pacCy>XAeHWIn, KpaTko, HO MCYepnbiBaoLLe, NOATBEPXKAAA MX YPaBHEHUAMU peakuunn, hopmy-
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namu, CXeMamu Unu pUCyHKamu.
4. B KOHLIe paboTbl AOIMKHbI ObITb YKa3aHbl:
a) CN1coK Ncnosb3oBaHHOM nuTepaTypbl (odpopmnsietcsa B cootBetcTBum ¢ FOCT P 7.0.100 — 2018).
©0) nognuck CcTyaeHTa, BbIMOMHMBLLETO KOHTPOSbHYHO paboTy;
B) AaTa BbINOMHEHUS.

5.

AN 3amMmeYaHus peLeH3eHTa HeobxoaMMOo OCTaBMATh MO U B KOHLE TeTpaau 2-3 nucTta ans 3a-

KINIOYUTENBHOW peLieH3nu.

6.

BapuaHT KOHTPOIbHOW paboThbl JOMKEH COOTBETCTBOBATL nocregHen uudpe wudpa (Homep 3a-

YETHOW KHWXXKN CTyOeHTa).
3apaHns Ans BbINOMHEHWS KOHTPOMbHbIX paboT no gncumninHe «brnonornyeckas Xummnsi»

ONO AR WN -~

ONOOUTARWWN R

ONO AP, WN -~

N~ WNE

BapuaHT 1

. AMMHOKMCNOTbI, X CTPYKTYpa U Krnaccudumkaums.

. Knaccndukaums 6enkos.

. CBomncTtBa hepMeHTOB.

. Bnapbl buonornyeckoro okncneHus.

. CMHTE3 XM1pOoB B OpraHm3me.

. Ocobas ponb B 06MeHe oTAeNbHbIX aMUHOKUCTIOT.
. Ponb BuTamuHoB B 06pa3oBaHun hepMeHTOB.

. Perynauuna yrnesogHoro obmeHa.

BapuaHT 2

YPOBHM CTPYKTYPHOW opraHusaummn Gesnkos.
Knaccudukauusi npocTtbix 6enkoB. MpoTaMuHbl U TMCTOHBI.
OneKTpoXMMMYeckmne ceoiicTea Gerkos.

. KodbepmeHTbl, kKodakTopbl, anogepmeHTbl. CTpoeHne KodepMeHTa NnakrataerngporeHassbi.
. O6wwmn nyTb kaTabonmama. Liukn TpnkapOoHOBbLIX KACMOT.

. YrneBogpl 1 nx knaccmdukaums.

. Ponb Xenun B nepeBapuBaHnm XXmpos.

. NepeBapvBaHne 6enkoB B TOHKOM KULLEYHMKE.

. AHK, cTpoeHue n buonornyeckas porb

BapuaHT 3

. MNepBun4yHas cTpykTypa 6enkos.

. KonnongHble cBolictBa 6enkos.

. ANbOYMUWHBI 1 TNOBYNUHbI.

. DepMeHTbI, X XMMmnYyeckas npmpoaa.

. KOMNOHEeHTLI 3reKTpOHTPaHCNoOPTHOW LienMu.

. THMeHne aMMHOKNCNOT B TONCTOM KULLEYHWUKE.

. Ponb kneTyaTkn B nULLIEBApPEHUN MOHOTACTPUYHBIX U MONUIACTPUYHBIX XUBOTHbIX.
. PHK, cTpoenwne n buonornyeckas pone.

BapwuaHrT 4.

BTopuyHas cTpykTypa 6enkos.
PacTtBopumMocTb 1 AeHaTypaumsa 6enkos.
MponamuHbl, rMIOTENWHBI.
MexaHn3m genctensa hepmeHToB.
MepBuUYHbLIE akLenTopbl Bogopoaa.
AHa3pobHOe oKkncrneHne yrnesonos.
TpaHcaMmuMHupoBaHue.
Pennukauwns.
BapwuaHT 5

1.TpeTnyHasi cTpykTypa 6enkos.

ONO O, WN

. MeToabl, oOCHOBaHHbIe Ha PU3UKO-XMMNYECKUX CBOMCTBAX (anekTpodopes, xpomaTtorpadus).
. HykneonpoTteuHsi.

. Bugbl nHrmbuposaHms pepMeHTOB.

. ONEeKTPOH-TpaHCNopTHas Lienb.

. lekcosogudocdaTHbIN NyTb OKUCNEHUS YINEBOAOB.

. OKkncneHue rnyuuepuvHa.

. ButamuHbl. OTnnuutensHble npuaHaku, MNprynHbl rMNoOBUTaMUHO30B.
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BapuaHT 6

1. HykneunHoBbIe KNCMNOTbI, HYKNeoTUAbl, a30TUCTbIE OCHOBAaHKSI.

2. Knaccudpukauunsa dpepmMeHTOoB. XapakTepucTuka pepmMeHToB Knacca TpaHcdepas. Peakums TpaH-
CaMWHNPOBaHMS.

. MexaHn3m okmucnntenbHoro bocopunmpoBaHus.

. [eHTO3HbIN LMK OKUCNEHNS YrNEBOLOB.

. OKMCneHmne BbICLUNX XXUPHbBIX KACHOT.

. KoHeuHble a3oTucTble npoaykTbl 6enkoBoro obmeHa.

. >KupopacTtBopumMble BUTAMUHBI.

. FopmoHbI rMnoTanamyca.

oO~NO TP~ W

BapuaHt 7

. BuocuHTtes PHK-TpaHckpunuus.

. Knacc rugponas, nogknaccel. [pumepbl peakuuni.

. FniokoHeoreHes. HeobpaTumbie peakumu.

. MpeBpalLeHne NUNNAOB B Xenya04YHO-KULLEYHOM TPaKTe.

. Ponb rnytamunHoBon kncnotel B 06MeHe BeLLEeCTB.

. Ponb metabonutos LUTK B cMHTe3e ammnHOKMCNOT. Hanucatb ypaBHEHUS peakunu.

. Bronornyeckas ponb 1 MexaHn3m gencTeusa BUTaMmHoB B,, B; B 0OMeHe BelecTs.
. FopmoHbI runocpmsa.

ONO AP WN -~

BapuaHT 8

. [eHeTn4ecknn ko 1 ero CBOMCTBA.

. U3ohbepmeHThl. HOMeHknaTypa chepMeHTOB.

. Tunbl NpoueccoB BMONOrMYECKOrO0 OKUCTIEHNS.

. MepeBapnBaHue 6eNKOB Y XXBaYHbIX XMBOTHbIX.

. CuHTE3 1 pacnag rnvkoreHa.

. OBbpasoBaHue keTOHOBbLIX Ten. [pnynHbLl kKeToaumaosa.

. FTOPMOHBI WNTOBUOHON Xenesbl.

. Buonornyeckasa ponb n MmexaHuam gencTeus ButammHoB By, Bg B 0OMeHe BellecTs.

ONOOOTPRWN =

BapuaHT 9

. BnocuHTes 6enka —TpaHcnAuns. 3Tanbl TpPaHCAALUN.

. Ctaguun chepmeHTaTMBHON peakumun. MonekynsapHble addekTbl 4eNcTBUA (hepMEHTOB.
. Okeunpepykrasbl. Mogknaccel. Mpumepbl peakumi.

. Ponb LMTOXpOMOB, LMTOXPOMOKCKAA3bI B GMONOrMYECKOM OKMUCIIEHWM.

. CybcTpatHoe 1 okncnuTenbHoe ochopunupoBaHme.

. ObpasoBaHue yrnekncroro rasa. [Npumep cybctpatHoro dhochopnnmpoBaHus.

. FOpMOHbLI noaXenyao4YHom xenesbl.

. Brionornyeckas ponb 1 MexaHu3m gencTeusa BuTaMmmHoB By, B, B 0OMeHe BelecTs

ONO AP, OWON -~

BapuaHT 10

. MoHATMe 06 obmMeHe BellecTB. OTanbl obMeHa BellecTs. MeTabonuam.
. Ctaguu chepmeHTaTMBHOM peakunun. MonekynspHble 3dekTbl 4eNCTBUA (DepMEHTOB.
. CTagmm aspobHoro (TKaHEBOro) OKUCIEHUS! B )KUBOTHOM OpraHu3me.
. MyTn obe3BpexunBaHUs aMMmaka B OpraHnsMe.
. OcobeHHOCTM nepeBapuBaHWs YrNEBOAOB B XXENMYAOYHO-KMLLEYHOM TpaKTe MOHOracTpPUYHBIX U
NMONUraCTPUYHBIX XXUBOTHbIX.
6. MNuwesas n Guonoruyeckas ponb GENKOB KOPMOB XBaYHbIX XXMBOTHBbIX.
7. ButammHonogobHble cOeAMHEHUS N aHTUBUTAMMUHBI.
8. MNonoBble rOPMOHBI U NX POrib B 06MEHEe BeLLeCTB.

A wWN -

7.2.1. lkana n KpuTepumn oLeHMBaHUA
VHOMBUAYaANbHbIX Pe3y/ibTaToOB BbINOJIHEHUA KOHTPOJNIbHON PaboThbl:
— OLEHKa «3a4TeHO» MO KOHTPONbHOM paboTe NMpuMcBavMBaeTCs 3a packpbiTMe TeMbl, Ka4eCTBEHHOE
ochopmneHne paboThbi;
— OLEeHKa «He 3a4TeHo» Nno paboTe BLICTaBNAETCS, €Cnn CTYOEHT He CMOr BCECTOPOHHE PacKpbIThb
TEopeTNYEeCKoe CofepaHne TeMbl, HECaAMOCTOATENBHOCTb U3MNOXEHUs MaTepuana.



7.3. PekomeHagauum no CaMoOCTOATEeNIbHOMY U3YYEHUIO TeM

O6LWmn anropuTMm CaMOCTOATENLHOIO U3Y4YeHUs TeM

1) O3HaKOMUTLCS C PEKOMEHOO0BAHHOM Y4E€OHOM NUTEPATYPOI U SNEKTPOHHBIMIU pecypcamMmu no Teme (opu-
E€HTUPYSICb Ha BOMPOCHI A1 CAMOKOHTPOnS).

2) Ha aToi ocHoBe COCTaBUTb PA3BEPHYTLIN MaH N3NOXEeHNs TeMb

3) BuibpaTtb hopMy OTHETHOCTU KOHCMNEKTOB (NiaH — KOHCMEKT, TEKCTYarnbHbIN KOHCNEKT, CBOBOAHBIN KOH-
CMEKT, KOHCMEKT — cxema)

2) OdhopMuUTb OTHETHBIN MaTepman B yCTaHOBIMEHHOW (hopMe B COOTBETCTBMM C METOANYECKUMU PEKOMEH-
Jaumsamu

3) npOBeCTVI CaMOKOHTPOJ1b OCBOEHUA TEMbI MO BOMNpocaMm, BblAaHHbIM nNpenogaBaTtesiem

4) MpepocTtaBuTb OTYETHLIM MaTepuan npenogaBaTento Mo COrnacoBaHuIo C BeayLuMm npenogasartenemM

5) MoaroToBUTLCA K NPEAYCMOTPEHHOMY KOHTPOJIbHO-OLIEHOYHOMY MEPOMNPUSATUIO MO pe3ynbTatam camo-
CTOATENIbHOIO U3y4YeHUsl TEMbI

6) MpuHATE y4acTue B ykazaHHOM MEpPONpPUATUK, NPOWTU TECTUPOBAHMWE MO TEME Ha ayaAUTOPHOM 3aHATUN U
3aK/4YMTENbHOE TECTUPOBAHME B YCTAHOBIIEHHOE A1l BHEAYAUTOPHOMN paboTbl Bpems

BOMNPOCHI
AnNs CaMOCTOATENIbHOro N3y4YeHus Tem

Howmep pasge-
na gucumnivHbl

Tema B cocTaBe pasnena/Bonpoc B COCTaBe TeMbl pa3-
Agena, BblHeCeHHble Ha caMOCToATESIbHOE U3yyeHne

Pac4yeTtHas Tpy-
[0eMKOCTb, Hac

dopma TekyLLero KoH-
Tpons no Teme

1

2

3

4

OyHasa dopma o6y4eHus

He npegycmoTpeHo | |

3ao4yHas cpopma o6y4eHus

Bonpocbl KOHTPOMbHON

Brvoxvmus, e€ npeamet n 3agaun. 3HadeHve Groxmmmnm 6
paboTbl; cobecenoBa-

Ansi BeTepuHapum

Benku, nx ctpoeHne n yHKUMM / aMUHOKUCIOThI — CTPYK- HWe; TeCTMpoBaHune
1 TYpHblE eAuHuUbl 6enkoB; knaccudukaumsa ammHokuc- | 6

noT; YHKLUMM Benkos

dusnko-xummnyeckne ceonctea OGenkoB /  OnekTpo-
1 XUMUYEeCcKMe CBOWCTBa OenkoB; KonnouaHble cBoucTBa | 6
GenkoBs; AeHaTypauus u ocaxxaeHue 6enkos

®PepmeHTbl / kohaKTopbl U KOEPMEHTLI; BUTAMUHHbIE
KobepMeHThbI; Kraccudumkaums n HomeHknartypa dep-
MEHTOB; MeXaHW3M OelcTBUS hepMeHTOB; 0CobBeHHO-
CT1 dbepMeHTaTVBHOIO KaTanu3a; 3aBUCUMOCTb CKOPO-
2 CTM peakuum OT TemnepaTypbl, pH, KOHUEHTpauun
depmeHTa n cybcTpaTta; akTMBaTOpbl U MHMMOMTOPEI
depmMeHTOoB; cnocobbl perynaumum akTuBHOCTY oepMeH-
TOB; M30(DEPMEHTbI; OCHOBbI 3H3MMOLWArHOCTUKM U
3H3UMOTEpanuu

10

O6MeH BeLLEeCcTB U 3HeEpPrumn B opraHuame / obwuii nyTb
kaTtabonmama — UMK TpUKapbOHOBbLIX KUCMNOT; 0cobeH-
HOCTb MeTabonuama Yy MOHOraCTPUYHbIX W MNOMK-
raCTPUYHBIX KMBOTHbIX

Buonornyeckoe okucrnienne. OkucnutensHoe ¢ocgo-
punvpoBaHue /| COBpeMeHHble MnpeacTaBrneHnst o Guo-
JNIOTMYECKOM OKUCINEeHUN; KOMMOHEHTHI ,ElblxaTeJ'IbHOVI
uenu; OYHKLMOHUPOBAHWE AblXaTeSflbHOW Lenu; mexa-
HM3M CcyB6CTpaTHOrO U OKUCIUTENbHOrO hocthopunmpo-
BaHUsi

10

CBobGoaHopaaukanbHoe okucreHue / ceoboaHble paau-
Kanbl B BronorMyecknx npoueccax; akTuBHble hopmbl
3 KUcnopoaa; aHTMoKUCIUTenbHas cuctema; krnaccudu- | 6
Kauma npupoaHbIX aHTUOKCUMOAHTOB. AHTI/IOKCI/I,ElaHTbI B
KOpMe XMNBOTHbIX.

YrneBogbl U Mx 06MeH / yrneBoapbl XMBOTHOIO OpraHn3-
Ma, MpeBpalleHuss YrmeBOAOB B OpraHax nuwiesapwu-
TENbHOW  CUCTEMbI  MOHOraCTpU4HbIX U MOMu-
raCTPUYHBLIX XMBOTHbIX; CMHTE3 W pacnaj rnuKoreHa;
aHaspobHOe OKMCNeHWe yrneBoaoB; aspobHoe okucne-
HWe yrneBoaoB (rekcosoaudocdaTHbIN NyTh); reKCo30-
MOHOoCcdaTHbIN NMyTb (MEHTO3HbIA LMKN); TTHOKOHEO-
reHes; perynsuus yrneBogHoro ooMeHa;

10

Nunuabl n nx obmeH /npeBpau.l,eHVle nMnmnaoB B opraHax
nuuieBapeHna; pecuHTe3 Xupa B CTEeHKe KULIEeYHUKa,
4 TPaHCNOPT NMMNMOOB B KPOBW; OKUCIIEeHWe nunnaoB B
TKaHAX; CUHTE3 XXUPHbIX KUCIOT; 06paaoBaHV|e KETOHO-
BbIX T€Jl; HApyLleHna nunngHoro obmeHa

10




O6MmeH 6enkos /posnb 6enkoB kKopMa MOHOTaCTPUYHBIX U
MOJIN-TaCTPUYHBIX XKMBOTHbIX; THUEHUE GenkoB U amu-
4 HOKUCIOT; MexaHn3M 06e3BpeXnBaHust NPoAyKToB rHu- | 10
€HUsI; NMpeBpaLleHne aMUHOKUCIIOT B TKaHsIX; 06pa3o-
BaHWEe KOHEYHbIX NMPOAYKTOB a30TUCTOro oGMeHa

HyknevHoBble  kucnotel K HGuocuHTes Genka /
a30TUCTble OCHOBaHWS W HyKNeoTudbl; CTPOeHue W
dyHkumn OHK; Buabl n dyHkumm PHK; reHeTuyeckuii

5 KOA; BWAbl Nepejayn reHeTM4eckon WHdopmaumu; 10
pennukaumsa n eé atanbl; TPaHCKPUNLMS: 0COBEHHOCTU
M 3Tanbl; 3Tanbl TPaHCAALMK
[OPMOHbI — KaKk CUrHambHble MOMEKymnbl / MexaHu3m

6 AencTemsa NMNO@OBHbIbIX U IMNOMUIBHBLIX FOPMOHOB; 10

ponb peuenTopoB; FOPMOHbI LieHTparbHbIX Xenés; rop-
MOHbI Nepudepny4ecKknx Xenés

ButamuHbl, ponb B 06MeHe BeLecTB / OTANYUTENbHbIE
NpU3HaKM BUTAMUHOB; (PYHKUUW BUTaMWHOB; aBUTaMu-
HO3bl, TMMNOBUTAMMHO3bl U TMNEPBUTAMUHO3bI; XapaKTe-
pUCTMKA >XMPOPACTBOPUMbBIX M BOLOPACTBOPUMbBIX BU-
6 TaMMUHOB; UCTOYHUKN BUTAMMHOB, BUTaMWHOMNOAOOHbIe | 10
COEQMHEHNS; aHTMBUTAMMWHbI; OCOGEHHOCTM NOTpeGHO-
CTW B BUTaMUHAX KOpMa MOHOraCTpUYHbIX U nonura-
CTPUYHbBIX XUBOTHbIX; BUTAMWHbI B KAQ4€CTBE KOPMOBOM
nobaeku

lNpumeyaHue:
- yyebHas, yuebHO-MeTOaNYECKasA NMTepaTypa 1 UHble BUBNMOTEYHO-NHOPMaLIMOHHBIE Pecypchl 1 cpeacTBa obecre-
YEHUs1 CaMOCTOSATENBHOro N3yyYeHusi Tem — cM. Mpunoxexus 1-4.

7.3.1 WWKANA U KPUTEPUUN OLLEHUBAHUA
CaMOCTOATENbLHOro U3y4yeHus Tem (codbecenoBaHme)

MakcumanbHyto OTMETKY oby4aromMncs nonyvaeT, ecnn: 06CTOATENbHO C AOCTAaTOYHOW MOSTHOTON
usnaraet COOTBETCTBYIOLLYIO Temy; AaeT npaBuibHble (POpMYNMPOBKKU, TOYHbIE OnpedeneHus, MOHATUSA
TEPMUWHOB; NPaBUIIbHO OTBEYAET Ha AOMNOMHUTENbHbLIE BONPOCHI NpenogaBaTterns, MMelLwme Lenbo Bbisc-
HWUTb CTeneHb NOHMMaHWa oby4valoLmMMcsa AaHHOro MaTepuana.

YeTBEpKy nonyyaeT obyyaloLWwmincs, ecnm: HenonHo (He meHee 70 % OT NOMHOrO), HO MpaBUiIbHO W3-
NOXEHO 3afaHune; Npy U3NoxeHUn Oblnn gonyLleHbl 1-2 HecyLeCcTBEHHbIE OLLIMOKM, KOTOPbIE OH UcMpaBnseT
rnocrne 3amevaHus npenogasaTens; AaeT MnpaBuiibHble (OPMYMMPOBKM, TOYHblE OMpeAerneHusl, NOHATUSA
TEPMUHOB; MOXeT 060CcHOBaTb CBOWM OTBET, NPMBECTM HEOOXOAMMbIE MPUMEpPbI; NPaBUIbHO OTBEYaeT Ha
AOMNOSHUTENbHbBIE BOMPOCHI NpenoaasaTens, UMetoLLme Lenbio BbIACHUTb CTeNeHb NOHMMaHnsa obyyaroLwmm-
€A AaHHOro maTepuana.

Tpoiky oby4varowmmnca nonydaet, ecnu: HenonHo (He meHee 50 % OT MOSIHOrO), HO NPaBUITbHO W3-
NOXEHO 3afaHue; Npu UsnoxeHun gonyuieHa 1 cywectBeHHas owunbka; 3HaeT 1 MOHMMAaeT OCHOBHbIE NO-
NOXEHUs1 AaHHOW TeMbl, HO AOMNYCKaeT HETOYHOCTM B (hOPMYNMPOBKN MOHATUI; U3naraeTt BbINOMHEHVe 3aga-
HWS1 HEQOCTaTOYHO NOMMYHO U MOCNeA0BaTeNbHO; 3aTPYAHAETCS Npy OTBETax Ha BOMpPOChI NnpenogasaTens.

[Boviky obyyatomincsa nonyvaet, ecnu: HenomnHo (MeHee 50 % OT NOMHOr0) U3NOXEHO 3aJaHne; rnpu
N3NoXeHnn 6biny JOoNYyLEHbl CYLLECTBEHHbIE OLLINOKM.

Lkanbl u KpUTEPUU OLIEHKMN
OTBETOB Ha TeCTOBbI€ BOMNPOCHI:
- OLIEHKa «OTMMYHO» BbICTaBNseTcsa oby4datoemycs, ecnm nonydeHo 6onee 81% npaBunbHBIX OTBETOB.
- OLEHKa «XOopoLLo» - nonyyeHo ot 71 oo 80% npaBunbHbIX OTBETOB.
- OL|EHKa «YL4OBIIETBOPUTENBHOY - NonyyeHo oT 61 o 70% npaBunbHbIX OTBETOB.
- OLEHKa «HEeYyOoBIETBOPUTENBHO» - MOJTy4eHO MeHee 61% npaBunbHbIX OTBETOB.

8. BXxogHOW KOHTPOSb U TEKYLIMIA (BHYTPUCEMECTPOBbIN) KOHTPONb Xoaa
M pe3ynbTaToB y4yebHOM paboTbl CTyAeHTa

8.1 Bonpochl gnsi BXoAHOro KOHTpons
OcHoBbI 06LLEN M OPraHNYeCKoNn XMMUn

LWkanbl n KpUTepun OLEeHKU
OTBETOB Ha TeCTOBbI€ BOMPOCHLI BXOAHOIO KOHTPOJIA:
- OLeHKa «OTNUYHO» BbICTaBnseTcs oby4varoemycs, ecrnv nonyyeHo 6onee 81% npaBurbHbIX OTBETOB.
- OLEHKa «XOopoLLo» - nonyyeHo ot 71 ao 80% npaBunbHbIX OTBETOB.
- OLEHKa «YOOBMEeTBOPUTENBHO» - NonyyeHo oT 61 4o 70% npaBunbHbIX OTBETOB.
- OLleHKa «HEey[0BIEeTBOPUTENbHO» - NOJTy4eHO MeHee 61% npaBunbHbLIX OTBETOB
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8.2. TeKywLMi KOHTPOSb YCNeBaeMocCTu

B TeuyeHme cemecTpa, NpoOBOAWNTCA TEKYLUMA KOHTPOSb YCMEBAEMOCTU MO AUCLMMNMMHE, K KOTOPOMY
CTYAEHT OOMKeH ObITb NOArOTOBIIEH.

OTcyTCcTBME NPOMNYCKOB ayAUTOPHbIX 3aHATUN, akTUBHasi paboTa Ha nabopaTopHbIX 3aHATUSAX, obLee
BbINOMHEHNEe rpadmka y4ebHon paboTbl ABNAOTCS OCHOBaHUEM A1 NMOMYyYEHNS NOSNOXKUTENBHON OLEHKM MO
TEeKyLLeMy KOHTPOIHO.

B kayecTBe TeKyLLero KOHTPOss MOXeT OblTb UCNOMb30BaH TECTOBbLIN KOHTPOSb. T€CT COCTOUT U3 He-
OonbLIOro Konmnyectsa 3anemMeHTapHbIX BOMPOCOB MO OCHOBHbIM pa3fenaM AWCUUNMAWHBL HenpaBuibHble
pelueHuns pasbnpaloTcs Ha cneayloLleM 3aHSATUK; YacToTa TeCTMPOBaHNS onpeaenseTca npenogasartenem.

LWkanbl n Kputepuun oLeHKu
OTBETOB Ha TECTOBbIE BOMPOCHI TEKYLLEro KOHTPOJSA:
- OLIEHKa «OTNMYHO» BbICTaBnseTca obyyatowemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLleHKa «xopowoy - nonyyeHo oT 71 go 80% npaBurbHbIX OTBETOB.
- OL|EHKa «YLOBIIETBOPUTENBHOY» - NonyyYeHo oT 61 o 70% npaBunbHbIX OTBETOB.
- OLIEHKa «HeyOoBrEeTBOPUTENBHOY» - NONy4eHO MeHee 61% MpaBuIbHbIX OTBETOB

9. MpomexyToyHas (cemecTpoBas) aTTecTauus obyvaromxca

9.1 HopmaTtuBHas 6a3a npoBegeHusi
NPOMeXyTOYHOM aTTecTaumm oby4aroWmnxXcsa No pe3ynbTaTaMm U3y4yeHUs AUCLMUMNIIVHDI:

HenctBytouee «lonoxeHne o TekyLlemM KOHTPOMe yCneBaeMoCTn, MPOMEXYTOYHON aTTecTaumm
obyuvaroLmxca no nporpaMmmam BbicLiero odpasoBaHus (bakanaespuaT, cneumanuTeT, MarucTpartypa) n
cpeaHero npodeccuoHansHoro obpasoaHusa B Pr60Y BO Omckun FTAY »

9.2. OCHOBHbIle XapaKTePUCTUKMN
NMPOMEXYTOYHON aTTeCcTaLMmM 06YyYatoLLMXCH MO UTOraM M3yYeHWUa AMCLMMNMIVHBI

YCTaHOBMEHNE YPOBHSI AOCTWXKEHUS KaXObIM CTYAEHTOM Lienen n
3agad oby4eHus No AaHHOW ANCUMUNMNHE, N3TOXEHHBIM B M.2.2
HacTosILLen NporpaMmel

Llens npomexxyTo4HoW
aTTecTauum -

dopmMa nNpPOMEXyTOYHOM
aTtrecTauum -

OnddepeHUnpoBaHHbIi 3a4eT (4 cemecTp — Ansa obyyaroLmxcs no
04HOM chbopme); (2 Kypc — Ansa obyyarLwmxcsa no 3ao4Hon opme)

Mecto npoueaypbl nony4yeHus
3ayéra B rpacmke y4yebGHoOro
npouecca

1) yyacTre obyuvatoLerocs B npoleaype nosiydeHus 3avéta
OCYLLECTBAETCH 3a CYET y4yeBHOro BpemeHu (TpyaoEMKOCTH),
OTBEAEHHOIO Ha U3y4yeHne AUCUMNIIUHDI

2) npoueaypa nposoautcs B pamkax BAPC, Ha nocnegHen Hegene
cemecTpa (Kypca)

OCHOBHbIE YCNOBUsI NOJy4eHUsA
cTyAeHTOM 3ayéTa:

1)cTygeHT BbINOMNHWM BCce BuAbl y4ebHOM paboThl (BKovas
CaMOCTOATENbHYI0) N oTUnTancs o6 nx BbINOMHEHWUWN B CPOKW,
yCTaHOBMEHHble rpadnkom y4ebHOoro npowecca no ANCUMUMIMHE;
2) npowén 3aknioYnTenbHoe TeCTUpoBaHue

Mpoueaypa nony4veHus 3ayvéra -

MeToguyeckue maTepuansil,
onpegensitowme npoueaypbl
OLeHMBaHUSA 3HAHUN, YMEHWN,
HaBbIKOB

MpencTtasneHbl B POHAE OLEHOYHbIX CPEACTB MO AaHHOW y4ebHon
ancuunnuHe (cm. — MNMpunoxeHne 9)

OnddepeHUnpoBaHHbIN 3a4eT BbICTaBseTCs oOyyatoLlemMycst No dakTy BbINONHeHUs rpaduka y4eb-
HbIX paboT, NpegycMOTPEHHbIX paboyer NporpaMMon AUCUMNNNHLL. o UToram nayYyeHus QUCLUNMNHLI, CTY-
OEHTbI MPOXOAAT 3aKMoYUTENbHOE TECTUpOBaHME. TecTMpoBaHWe siBNAeTcs hOPMOM KOHTPOIs, Hanpas-
NIEHHOW Ha MPOBEPKY BNadeHUsl TEPMUHOIONMYECKMM annapaTom, COBPEMEHHBIMU MHAOPMAaLMOHHBIMW TEX-
HOSMOTMSAIMW U KOHKPETHBIMW 3HAHWUAMU B o6nacTn oyHAaMeHTanbHbIX U MPUKNaaHbIX QUCLUMNIIVH.

9.3. 3akniounTenbHoe TeCTUpPOBaHUE NO UTOraM U3yveHUs1 AUCLMNNUHbI
Mo utoram nsyyeHust AUCLMNMMHBI, CTYOEHTBI MPOXOAAT 3aKMuMTenbHOe TecTupoBaHne. TecTupoBa-
Hue aBnsieTcs hOpPMOW KOHTPOMS, HAanpaBfiEHHON Ha NPOBEPKY BrageHWs TEPMUHONOMMYECKMM annapaTomMm,
COBPEMEHHBIMU MHPOPMALMOHHBIMU TEXHONOTUSAMU U KOHKPETHBIMU 3HAHMSIMU B 06nacTn doyHaaMeHTanb-
HbIX 1 MPVKNaAaHbIX AUCLMMNIIVH.
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10.3.1 NMogrotoBKa K 3akKnwu4nTernbHOMY TeCTUpPpOBaHUKO NO UToram UlyvyeHmsa QUCUNNIUHLI

TecTupoBaHuMe OCyLLEeCTBSIETCS MO BCEM TEMaMm U pasgenam AUCLMMNAVHBI, BKIYas TeMbl, BbIHOCU-
Mble Ha CaMOCTOSTENBHOE U3yYeHMe.

lMpouenypa TecTMpoBaHWsl OrpaHMyYeHa BO BPEMEHM W Mpefnonaraet MakcumarbHOe cocpefoTove-
Hue oby4atoLLerocs Ha BbINONIHEHUM TeCTa, CoAepKalLLlero HeCKOSbKO TECTOBbIX 3a4aHuMN.

Tect BknoyaeT B ceba 30 BonpocoB. Bpemsa, otBogumoe Ha BbinonHeHne Ttecta - 30 MuHyT. B
KaXXabl BapnaHT TecTa BKNIOYAOTCS BOMPOCHI B CreAyoLwemM COOTHOLIEHUN: 3aKpbiTble (OANHOYHbLIN BbIGOP)
— 25-30%, 3akpbiTble (MHOXeCTBEHHbI BbliGop) — 25-30%, oTKpbiTble — 25-30%, Ha ynopsgodeHue un
cootBeTcTBMNE — 5-10%

Ha TtectupoBaHue BbiHOCUTCA NO 10 BONPOCOB U3 KaXAoro pasgena AMCUMnvHbI.

BnaHk TecTa
Obpasey
depnepanbHOe rocygapcTBeHHOe OloakeTHOe obpa3oBaTeribHOE yupexaeHne Bbicliero obpasoBaHus

«OMCKMIn rocyaapCTBEHHbIN arpapHbIi yHuBepcuteT umenun MN.A. CtonbinuHa»

TecTpoBaHue NO UTOramMm OCBOEHUA AUCLUUNINHBLI «Buonornyeckas xumus»
Ona obyuarowmxca no cneymnanbHocTn 36.05.01. - BetepuHapus

YBaxaemble obyvaroLmnecs!
Mpexge 4Yem MPUCTYNUTb K BbIMNOMHEHUKO 33a4aHUA  BHUMATENbHO O3HAKOMbTECH C

WHCTPYKUMNEN:

1. OTBevas Ha Bonpoc C BbIOOPOM MpaBUBHOrO OTBETa, NPaBWSIbHBIN, Ha Ball B3rnsag,
OTBET (OTBETbl) OTMETbTE ranoyKomn.

2. B 3apaHusx oTKpbITON POpMbI BNULLUTE OTBET B NPOIMYCK.

3. B 3agaHusix Ha cooTBeTCTBME 3anonHUTe Tabnuuy.

4. B 3apgaHusx Ha npaBunbHYyl MOCrefoBaTeNbHOCTb BAMLIMTE MOPSOKOBLIN HOMEp B
KBagpar.

4. Bpewms Ha BbinonHeHue tecta — 20 MUHYT

5. 3a kaxgbli BepHbln oTBeT Bbl nonyvaete 1 Gann, 3a HeBepHbin — 0 6Gannos.

MakcrMmanbsHoe KonnyecTBo nofny4veHHbIx 6annos 20.
Kenaem ypauun!

BapwuaHT Ne 1
Bonpoc Ne1
lMepBu4yHas cTpykTypa - 370 ...
1. Mopsagok YepeooBaHNS aMUHOKUCIIOT, COEAMHEHHbIX NENTUAHON CBA3bIO
2. MpocTpaHcTBEHHas CTPyKTypa, 0bpaszoBaHHast BOAOPOAHBIMU CBA3SIMU, BO3HMKAOLWMUMU MeXay atoMamMm
nenTUaAHOro ocToBa

3. Cneuuduryeckmin Nnopsaaok YepeaoBaHNUs BTOPUYHBIX CTPYKTYP

Bonpoc Ne2
BTopuyHas cTpykTypa - 370 ...

1. MNopsigok YepeoBaHWS aMUHOKUCTIOT, COeAMHEHHbIX NENTUAHOW CBA3bIO

2. MpocTpaHCcTBEHHAas CTPYKTYpa, o6pa3oBaHHast BOOOPOAHLIMU CBA3SIMU, BO3HUKAOLLMMW MEXAY aToMamu
nenTMaHOro ocToBa

3. Cneuudunyeckmin Nopsaaok YepeaoBaHNs BTOPUYHBIX CTPYKTYP

Bonpoc Ne3

TpeTudHas CTpykTypa - 370 ...

1. Mopsgok Yepe[oBaHUSE aMUHOKUCTIOT, COEAMHEHHbIX NENTUAHON CBA3LIO

2. MNMpocTpaHcTBEHHAs CTPYKTypa, 0bpa3oBaHHasi BOAOPOAHLIMU CBA3SMU, BO3HMKAOLWMMUN MeXay aToMaMm
nenTUOHOro OCToBa

3. Cneunduryecknin Nnopsaaok YepeaoBaHUS BTOPUYHBIX CTPYKTYP

Bonpoc Ne4

KoHdopmauums 6enka — aTo....
Bbibepume 0dHo Haubonee nonHoe onpedesieHuUe



1. AMMHOKMCNOTHAs NocrieaoBaTeNbHOCTbL NONUNENTUAHON Lenn

2. Yucno nonMnenTuaHbiX Lienern B 0IMromepHom benke

3. Yknagka anbda-cnvpanen n 6eta-cTpykTyp B NONUNEnTUAHON Luenm
4. XapakTepHoe CTpOeHUe CynepBTOPUYHON CTPYKTYPbI

5. MpocTpaHcTBEeHHasa CTpykTypa 6enka

Bonpoc Ne5
HeHaTypauuns 6enka conpoBOXaaeTcs.....
Bbibepume 3 npasursbHbix omeema

1. PaspyweHvem 60nbLIOro Yucna MexpagukanbHbIX CBA3E
2. YMeHbLUEeHEM pacTBOPUMOCTH Bernka

3. HapyLwieHnem npocTpaHCTBEHHOW CTPYKTYpPbI

4. N'ameHeHneM NepBUYHOW CTPYKTYpbI

Bonpoc Ne6
Ykaxute noHoreHHole (obpasytoLLme NoHbI) rpynnMpoBKKU, BCTpeYatoLlmecs B coctase benka?

-CH3
-COOH
-SH
—NH,
-CH»-
=CH-

ouhs~wNE

Bonpoc Ne7
HeunoHoreHHble rMapodunbHble FPYNNMPOBKM, BCTpEYaloLLMecs B COCTaBe Genka....

.-CH,-OH
.—CHjs

O

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

N

Bonpoc Ne8

B 6enkax BogopoaHble, MOHHbIE 1 TMAPOOBHbIE CBA3M y4acTBYIOT B hOPMUPOBAHUM. . ...
Bbibepume nipasurnbHbIl omeem

1. BTOpMYHON CTPYKTYpbI

2. TpeTnyHOM CTPYKTYpbI

3. CynepBTOPWUYHOWM CTPYKTYpbI

4. [NepBUYHOW CTPYKTYpPbI

Bonpoc Ne9
BTopuyHas cTpykTypa - 3710 ...

1. MNopsigok YepeoBaHWS aMUHOKUCHIOT, COEAUHEHHbIX NENTUAHOW CBA3bIO

2. MNpocTpaHcTBEHHAs CTPYKTypa, obpa3oBaHHas BOAOPOAHbIMY CBSI3MMW, BO3HUKAOLWUMN MEXAY aToMamMm
nenTMaHOro ocToBa

3. Cneyunduryeckmin Nopsaaok YepeaoBaHNUs BTOPUYHBIX CTPYKTYP

Bonpoc Ne10
AKTUBHbIA LeHTp 6enka aTo....
Bbibepume 4Yemebipe npasuribHbIX omeema

1. PacnonoxeH B yrnyoneHun 6enkoBon Monekyrnbl

2. OTcyTCTBYET KOMMIIEMEHTapHOE B3anMOAENCTBIE C NUraHaoM

3. CdhopmumpoBaH pagvkanamm aMMHOKUCIOT, HAXOAALMXCA Ha PacCTOSHUW Apyr OT Apyra
4. /imeeT HEpPOBHbIN pernbed

5. CnocobeH komnneMeHTapHO CBA3bIBaTb cCneundunyeckne nuraHasl

38



Bonpoc Ne11
Mpwn HarpeBaHuu pacTeopa denko Ao 80°C nponcxoguT:
Bbibepume 4Yemsipe npasusibHbIX omeema

1. PaspbIB cnabbix cBsizen

2. MpnobpeteHue monekynamu 6enka cnyvyanHonkoHgopmaLmm
3. HapyweHune B3anmogencTteus 6enka ¢ nuraHgamm

4. YMeHbLUeHne pacTBOpMMOCTH 6enkoB

5. MIameHeHne nepBrnYHON CTPYKTYpbl Benka

Bonpoc Ne12
Benku geHaTypupytoT B pesynbTaTe.....
Bbibepume uyembipe ripaguribHbIX omeema

1. enctemsa npoTeonnTUIecKnx OepMeHToB
2. MNoBblWweHNs TemnepaTypbl

3. MIameHeHuns pH

4. [lencteuns conen TskenblXx MeTannos

5. Bo3gencTBmss MoOYeBUHBI

Bonpoc Ne13
B pesynbTaTte geHaTypaunm 6enkos.....
Bbibepume 4embipe npasusibHbIx omgema

1. YMeHbLUaeTcsa nx pacTBOPUMOCTb

2. PaspywaeTcs HaTMBHasiIKOHpbopmaums

3. Monekyna 3aHnmaeT 6onbunin 06bem

4. YBenuumBaeTcsa JOCTYMHOCTb 6enka ans 4encTBUSA NPOTEONTUTUYECKUX (DEPMEHTOB
5. MpoucxoauTt rngponns NeNTUAHbLIX CBA3EN

Bonpoc Ne14
3apsig 6enkoBoOW MONEKY bl B U303MNEKTPUYECKOM TOYKE. ..
HabepwuTte cooTBeTCTBYIOWNI 3HAK (+, -, 0)

Bonpoc Ne15
HeHaTypaumnsa 6enka conpoBoxgaeTcs ....
Bbibepume mpu ripasusibHbIXx omeema.

1. PaspyLuieHnem BonbLUIOro Yncna MexpagukanbsHbIX CBA3en
2. YMeHbLUeHeM pacTBopumocTu bernka

3. HapyweHunem npocTpaHCTBEHHOW CTPYKTYpbI

4. N'ameHeHneMm NepBUYHON CTPYKTYpHI

Bonpoc Ne16

CTPYKTYPHBIMW €4MHULAMMW HYKITEMHOBBIX KUCMOT SABNAKTCA. . ...
. AMUHOKMCNOTBI

. Mentuabl

. MoHoHyKkneoTnabl

. BbicLumMe XupHble KUCNOThI

. MuuepnH

. [ntoko3a

O WN =

Bonpoc Ne17
Ons anbOyMNHOB KPOBMXaPaKTEPHO.....
Bblbepume Yembipe npasuribHbIX omeema

1. O70 KkMCNble Benku, cogepxalme ocTaTkv ryTaMMHOBOW KACIOTHI.
2. MI3oanekTpuyeckas To4Ka X HaxoauTcs B LLENOYHONM cpeae.

3. ObnapgatoT BbICOKOW aAcopOLMOHHONM CNOCOOHOCTLIO.

4. BbINONHAOT TPAHCMNOPTHYIO (PYHKLMIO.

5. ObecneunBatoT KONIIOMAHO-OCMOTMYECKOE AaBieHNe KPOBU.

Bonpoc Ne18

Benku, oTHOCALWMECH K CITOXHbBIM Benkam .....
Bbibepume yembipe rpasuribHbIX omeema

1. Femorno6uH

2. [NCTOHbI

3. MNpoTamMuHsbl



4. docconpoTenHsl
5. MNponamuHbl

6. AnbOYMUHBI

7. [MrKkonpoTEnHbI
8. X"noMumKkpoHbl

Bonpoc Ne19

Benku, oTHOCAWMECH K NPOCTbIM BGenkam.....
Bbibepume mpu ripagusibHbIx omeema.
. FemornobuH

. TucToHbI

. CkneponpoTeunHbl (NpoTenHOMAbI)

. Okcmpasa aMyHOKMCOT

. MponamuHbl

. AnbOyMUHBbI

. MnukodhopuH

. XMNOMMKPOHBI

ONO AR WN -

Bonpoc Ne20

YeTBepTnyHas cTpyktypa 6enka, aTo......

1. TpocTeTnyeckas rpynna n anoyacrtumua

2. TpocTpaHcTBEHHAs CTPYKTypa, obpasoBaHHas BOAOPOAHLIMU CBA3AMM, BO3HMKAKOLLMMM
Mexay aToMamu nenTugHoro ocToBa

3. Cneundunyeckuii nopsaaok YepegoBaHsA BTOPUYHBIX CTPYKTYP

4. ®yHKUMOHanbHOe Leroe, BKYaLwee HECKOIbKO MPOTOMEPOB B ONIMroMepHoMm benke
5. Benok, cocToAWwmMin U3 oaHOM NONUNENTUAHON Lenu

9.3.2 WWKAJTA U KPUTEPUUN OLLEHUBAHUA
OTBETOB Ha TECTOBbIE BOMPOCHI TECTUPOBAHUA MO UTOraM OCBOEHUSA AUCLMUMIUHbI

- OLIeHKa «OTMNMYHO» BbICTaBnseTca obyyatoemycs, ecnu nonydeHo 6onee 81% npaBunbHbIX OTBETOB.
- OLeHKa «xopowoy - nonyyeHo oT 71 o 80% npaBurbHbLIX OTBETOB.
- OLleHKa «ygoBMneTBOpuTENbHOY» - MonyyYeHo oT 61 4o 70% npaBurbHbIX OTBETOB.
- OLeHKa «HeyAoBMNeTBOPUTENBHOY - MONy4eHO MeHee 61% npaBunbHbIX OTBETOB.
BbicTaBneHune OLleHKM ocyLuecTBIIsieTCA C y4eTOM onucaHus noxasaTeneﬁ, KpuTepueB u WKan ouyeHunBa-
HWA KOMMEeTEeHLMIA NO AUCLUNIIVHE, NPeACcTaBeHHbIX B Tabnuue 1.2

10. UHcbopmaumoHHOE 1 MeToAMUYECKOe obecneyeHne y4yebGHoro npouecca no AUCLMUNINHE

B cooTBeTCTBUM C AENCTBYIOLLMMM rOCY0APCTBEHHLIMU TpeboBaHUAMK Ana peanu3aunm y4ebHoro
npovecca no aucumniuHe obecneumnBatoLLer kadenpon paspabaTeiBaeTcs U MOCTOSHHO COBEPLUEHCTBYETCS
y4ebHo-meTogmyeckun komnnekc (YMKL), cooTBETCTBYOLWUI AaHHOW pabo4yer nporpaMMe 1 npunaraembin
K Hen. Mpu paspaboTtke YMKI kadbenpa pyKoBoACTBYETCS YCTAHOBIIEHHLIMU YHUBEPCUTETOM TPeOOBaAHNAMM
K ero CTpykType, cogepxaHutio n odopmneHunto. B coctas YMK[ BxogaT nepedncrieHHble HUXe U gpyrue
WUCTOYHUKN Y4ebHOM 1 y4ebHO-MeToan4eCckon MHopMaLumn, CpeacTea HarfnsgHoCTy.

OnekTpoHHasa Bepcusa aktyaneHoro YMK[, agantupoBaHHas ans oby4varowmxcs, BbICTaBMASETCA B
UHOopMaLUMOHHO-06pa3oBaTensHON cpeae yHuBepcuTeTa.

NMEPEYEHb
nuTepaTtypbl, PEKOMEeHAYEeMOWN ANA U3yYeHust AUCLUNIUHbI
B51.0.07.03 Buonornyeckasa Xumus

ABTOp, HanmMmeHoBaHue, BbIXOAHblEe AaHHbIE ,D,OCTyFI

1 2

OcHoBbl Bronornyeckon xmmum : y4ebHoe nocobue / 3. B. Nopyakos, B. M.
Baramaes, H. B. ®epoTta, B. A. Opobey. — CtaBpononb : CTTAY, 2017. —
208 c. — TekKCT : aneKTpOHHbIN // JlaHb : aneKTpoHHO-6ubnnotevHasa cuctema.
— Pexum goctyna: gns aBTopus. nonb3oBaTenem.

http://e.lanbook.com

Broxmmus : yuebHoe nocobue / B. E. Beicokoropckun, T. . BopoHosa, O. H.
Jlasapesa [n gp.]. — Omck : Omckun F'AY, 2016 — Yactb 1 — 2016. — 119 c.
— ISBN 978-5-89764-579-4. — TeKCT : aNeKTPOHHLIN // JlaHb : 3NEKTPOHHO- http://e.lanbook.com
bubnuotedHasn cuctema. — URL: https://e.lanbook.com/book/159627. — Pe-
XWMM JocTyna: Ans aBTopus. Nonb3oBaTenen.
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https://e.lanbook.com/book/159627

Boicokoropckun, B. E. Buoxumus : yuebHoe nocobue / B. E. Bbicokoropckui,
T. 1. BopoHoea, O. H. JlazapeBa. — Owmck : Omckui I'AY, [6. r.]. — Yactb 2 —
2015. — 157 c. — ISBN 978-5-89764-511-4. — TeKCT : 3NeKTPOHHbIN // J1aHb :
3NEKTPOHHO-0MONMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/90740. — Pexxum goctyna: anst aBTopms. Nnosib3o-
BaTenen.

http://e.lanbook.com

KoHonatos, 0. B. buoxmmusi XXMBOTHbIX : y4ebHoe nocobue / KO. B. KoHona-
ToB, C. B. BacunbeBa. — CaHkT-leTepbypr : Jlaub, 2022. — 384 c. — ISBN
978-5-8114-1823-7. — TeKCT: 3NeKTPOHHbIN// JlaHb : SMNEKTPOHHO-
bubnuotedHas cuctema. — URL: https://e.lanbook.com/book/211931. — Pe-
XXMM JocTyna: Ans aBTopus. Nonb3oBaTenen.

http://e.lanbook.com

3aniueB C. 0. Buoxmmumsa XMBOTHbIX: (pyHOAMEHTanbHbIe U KIUHUYECKME ac-
nekTbl: yd4ebHuk / C. KO. 3anues. - CI16.: JlaHb, 2005.- 384 c.

HCXB

Komos B.IM. Buoxmumus : yuebHuk. - M.: Opodpa, 2004. - 638 c.

HCXB

Ixadpapos, M. X. Ctepouabl. CTpoeHue, nony4yeHme, CBOMCTBa U Bronormde-
CKOe 3HadeHue, NpMMEHeHVe B MeguumHe n BeTepuHapuu : yyebHoe nocobre
/ M. X. Oxadapos, C. HO. 3anues, B. 1. MakcumoB. — CaHkT-IleTepbypr :
JlaHb, 2022. — 288 c. — ISBN 978-5-8114-0869-6. — TeKCT : 9NEKTPOHHbIN //
JlaHb : 3NEKTPOHHO-ONBNMoTeYHas cucrtema. — URL:
https://e.lanbook.com/book/210239. — Pexum goctyna: ans aBToOpu3. Mosb-
3oBaTenen.

http://e.lanbook.com

PoroxwH, B. B. lNpaktnkym no 6noxmmun : yuebHoe nocodue / B. B. PoroxuH.
— CaHkTr-lMNeTepbypr : Jlanb, 2022. — 544 c. — ISBN 978-5-8114-1586-1. —
TeKCT : aneKTpoHHbIN // JlaHb : anekTpoHHO-6ubnmotevHas cuctema. — URL:
https://e.lanbook.com/book/211406. — Pexum goctyna: ons aBTOpw3. MOfb-
3oBaTenen.

http://e.lanbook.com

Beicokoropckui, B. E. lMNMpaktukym no 6uoxmmum : ydyebHoe nocobue / B. E.

Bbicokoropckun, O. H. Tuttens, KO. A. MNogonbHukoBa. — Omck : Omckui
FAY, 2023. — 96 c. — ISBN 978-5-907687-54-7. — TeKCT : aNeKTPOHHbIN //
JlaHb : 3NEKTPOHHO-ONbNMoTeYHas cuctema. — URL:
https://e.lanbook.com/book/388223 — Pexum pgoctyna: pans asTopua.
nosib3oBaTenen.

http://e.lanbook.com

myxoBa, A. . Buoxumusi ¢ ynpaxHeHusiM1 1 3agadamu : y4ebHuk / nog peq.
A. WN. TnyxoBa, E. C. CesepuHa - Mockea : TOOTAP-Megua, 2019. - 384 c. -
ISBN 978-5-9704-5008-6. - TekcT : anektpoHHbin // OBC "KoHcynbTaHT

http://www.studentlibrary.ru

cTygeHta" : [canT]. - URL :
https://lwww.studentlibrary.ru/book/ISBN9785970450086.html. - Pexum
JOCTyna : Mo NOAMUCKE.

Buoxnmus. — Mocka : AkagemkHura, 1936. — . — BbIxoguT exXemMecsayHo. —

ISSN 0320-9725. — TeKkcT : aneKkTpoHHbIN. — URL:
https://lib.rucont.ru/efd/493043/info.

PYKOHT

NEPEYEHb

PECYPCOB UH®OPMALIMOHHO-TENEKOMMYHUKALUUOHHOW CETU «MHTEPHET»

M NOKAINbHbLIX CETEN YHUBEPCUTETA,
HeoboXxoaUMbIX ONil OCBOEHUSA AUCLUMIIUHbI

1. YpaneHHble aNeKTPOHHbIe ceTeBble Y4eOHble pecypchbl BPEMEHHOro AocTyna,
cchopMMpoBaHHble HA OCHOBaHUM NPSAMbIX AOrOBOPOB C NpaBoobnagarensaimm
(aneKkTpoHHble 6ubnuoTteyHbie cucteMbl - ABC), MHPOPMaALMOHHbIE CPaBOYHbI€ CUCTEMbI

HanmeHoBaHne

Hoctyn

OneKTPOHHO-6MbnuoTeyHasa cuctema musgaTtenscra «JlaHb»

http://e.lanbook.com

OneKTPoHHO-6nbnuoTeyHasa cuctema «Znanium.com»

https://znanium.com/

ONeKTpPOHHO-6MBnMoTeyHasa cuctema « KOHCynbTaHT CTygeHTa»

http://studentlibrary.ru

ONEeKTPOHHO-OMGIMoTeYHasa cuctema « PyKOHT»

https://lib.rucont.ru

YHuBepcanbHas 6a3a gaHHbix UIBUC

https://eivis.ru/

CnpaBoyHas NpaBoBast Cuctema KoHcynbetaHTlntoc

http://www.consultant.ru

2. OneKTpPOHHbIE ceTeBble pecypchbl OTKPLITOro gocTyna
(npodheccroHanbHble 6a3bl AaHHbIX, MACCOBbLIE OTKPbLITbIE OHNMAaWH-KYPCbI U Np.):

MpodeccmoHanbHble 6a3bl AaHHbIX

https://do.omgau.ru

CnoBapw 1 sHUMKINoneaMn Ha AkagemMmuke

http://dic.academic.ru/

Cawit XypHana «Bonpockl nutaHus»

http://voprosy-pitaniya.ru/

3. aneKTpOHHble y‘-leGHble n yqeGHo-MeTop,qucme pecypcChbl, noAroToBJieHHbIe B YHUBeEpCcUTeTe:

AsTOp(bl) | HaumeHoBaHue

HocTtyn
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http://www.studentlibrary.ru/
http://e.lanbook.com/
https://znanium.com/
http://studentlibrary.ru/
https://eivis.ru/
http://www.consultant.ru/

Buoxumus : yuebHoe nocobue / B. E. Bbicokoropckui,
T. [I. BopoHoea, O. H. JlazapeBa. — Omck : Omckui
rAY, [6. r]. — Yactb 2 — 2015. — 157 ¢c. — ISBN
978-5-89764-511-4. — TeKCT : 3neKTPOHHbINA // JlaHb :
3NEKTPOHHO-0MbnmnoTeyHas  cuctema. URL:
https://e.lanbook.com/book/90740. — Pexum aocty-
na: ons aBTopu3. Nonb30BaTenen.

Bobicokoropckuii B.E.
BopoHosa T.[.
Jlazapesa O.H.

http://e.lanbook.com

Broxumus : yuebHoe nocobue / B. E. Beicokoropckui,
T. . BopoHoBa, O. H. lasapeBa [ gp.]. — Omck :
Owmckun TAY, 2016 — Yactb 1 — 2016. — 119 c. —
ISBN 978-5-89764-579-4. — TeKCT : 3NEKTPOHHbIN //
JlaHb : anekTpoHHO-OnbnuoteyHas cuctema. — URL:
https://e.lanbook.com/book/159627. — Pexum gocty-
na: 4ns aBTopu13. Nonb3oBaTenen.

Bbicokoropckun B.E.
BoponoBa T.1.
Jlazapesa O.H.

http://e.lanbook.com

MpakTukym no Guoxmmmm : ydebHoe nocobue / B. E.
Bbicokoropckun, O. H. Tuttens, 0. A. MNogonbHuko-
Ba. — Omck : Omckun 'AY, 2023. — 96 c. — ISBN
978-5-907687-54-7. — TeKCT : aneKTPOHHbIN // JlaHb :
3NEKTPOHHO-0MbnmnoTteyHas  cuctema. URL:
https://e.lanbook.com/book/388223 — Pexum gocty-
na: ons aBTopu3. Nonb3oBaTenen.

Bbicokoropckuii  B.
E. Tuttens O. H.
NogonbHUKOBA
A.

tO.

http://e.lanbook.com

YYEBHO-METOOWYECKOE OBECIMNEYEHUE
CAMOCTOATEJIbHON PABOTbI OBYYAIOLMXCSA
no AUCUUNNuHe

1. YyeObHO-MeTOAUYECKaA nuTepartypa

ABTOp, HanMmeHoBaHWe, BbIXOAHblEe AaHHbIE

HocTtyn

Broxumus : yuebHoe nocobue / B. E. Bbicokoropckuii, T. 1. BopoHoBa, O. H. Jla-
3apeBa [ gp.]. — Owmck : Omckun TAY, 2016 — Yactb 1 — 2016. — 119 c. —
ISBN 978-5-89764-579-4. — TeKCT : 9neKkTpoHHbIN // JlaHb 3IEeKTPOHHO-
ounbnnotedHas cuctema. — URL: https://e.lanbook.com/book/159627. — Pexunm
JocTyna: Ans aBTopus. nonb3oBaTenen.

http://e.lanbook.com

Broxumus : yuebHoe nocobue / B. E. Beicokoropckun, T. [1. BopoHoBa, O. H. Jla-
3apeBa. — Owmck : Omckun T'AY, [6. r.]. — Yactb 2 — 2015. — 157 ¢. — ISBN
978-5-89764-511-4. — TeKCT : aneKTPOHHbIN // JlaHb : anekTpoHHO-6ubnnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/90740. — Pexum pgoctyna: ans
aBTOPU3. NONb30BaTENEN.

http://e.lanbook.com

MpakTukym no 6uoxmmmm : ydebHoe nocobue / B. E. Bbicokoropckuin, O. H. TuTt-
Tenb, 0. A. MNogonbHukoBa. — Omck : Omckun MAY, 2023. — 96 c. — ISBN 978-
5-907687-54-7. — TeKCT : 3NEKTPOHHbIN // JlaHb : 3neKTpoHHO-6ubnMoTeYyHas
cuctema. — URL: https://e.lanbook.com/book/388223 — Pexum poctyna: ans
aBTOPU3. NONb30BaTENEN.

http://e.lanbook.com

2. YyebGHO-MeTOAMYECKNE pa3pabOTKM Ha NpaBax pyKonucwu

AsTOp(bl) HavmeHoBaHue

Hoctyn

Beicokoropckuii B.E. MeToauyeckne ykasaHus MO OCBOEHMIO AMCLIMMMUHBI

«buonornyeckas xummsi»

Jlazapesa O.H.

MNOC OMIAY Moodle
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NPUNOXEHMUE 1

Cbopma TUTYNbHOIO NMUCTa nNpe3eHTaunun

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

mmeHu MN.A. CtonbinMHa»

dakynbTeT BeTepUHAPHON MeaULINHBI

CneumnaneHocTb 36.05.01 - BeTtepuHapus

Hoknapg

no gucuunnuHe «bronormyeckas xmmmsa»

Ha TeMy:

BeinonHun(a): cT. rpynnol

®no

MMpoBepun(a): y4y. cmeneHb, O0MKHOCMb

®no

Omck — r.
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NPUNOXEHUE 2

Pesyn bTaTbl NPOBEPKU Npe3eHTauun uw/poknana

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

OueHo4HOe 3akIioYeHre npenogasarens no gaH-

OueHnBaeMast KOMNoHeHTa foknaaa w/vnu paboTsl Hag HAM HOWN KOMMOHEHTE
OHa cchopMmpoBaHa Ha ypOBHe
MWUHMK-
HUXe
coe MarbHO
a) CooTBeTCTBME CodepKaHUsA AOKMaaa ero teme BbICOKOM pea

HEeM npuem-

npuem-
nemoro

NIEMOM

6) MonHoTa u rnybuHa packpbITUa TeMbl AokNaaa

B) CTeneHb CaMOCTOATENbHOCTM CTyAEeHTa NPW NOAroTOBKE AOKIa-
aa

r) CteneHb cobnogeHnsa ctyaeHTom obuimx TpeboBanHmii:

- K 0CDOPMIIEHNIO Npe3eHTaLMn

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

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

e) YpoBeHb KOMMYHUKaTUBHbIX HaBbIKOB, NPOAEMOHCTPUPOBaHHbIN
CTYOEHTOM MNpU BbICTYNNEHUN

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

Bedywuti npernodasamerib ducyunauHbl | (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»

dakynbTeT BeTepUHApPHON MeaNLMHbI

CneumnaneHocTb 36.05.01 BeTepuHapus

KOHTPOJIbHAA PABOTA

no gucuunnuHe «bronormyeckas xmmmsn»

Ha Temy:

BeinonHun(a): cT. rpynnbl

®no

MMpoBepun(a): y4. cmeneHb, O0MKHOCMb

®no

Omck — r.



NPUNOXEHMUE 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 rmybrHa packpbITUA
TEMbl KOHTPOMbHOW paboThl

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 OLeHKOWM

(oueHka)

(6ama)

Bepoywuii npenogasatens AUCLUUNIHGI

(nodnucs)

n.0. damunusa

CtyneHT

(nodnucs)

n.0. damunusa




