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Pa6ouyas nporpaMma cocTaBJieHa Ha OCHOBaHMM TpebGoBaHMi PeslepasbHOTO
rocyZlapCTBEHHOr0 00pa30BaTe/IbHOrO CTaHZApTa BbICLIEro o6pa3oBaHUA -
OakasiaBpuaT 1o HamnpasJeHU noAroToBKU 36.03.02 300TeXHUA YTBEPKAEHHOIO
npukasoM MuHoopHayku Poccuu ot 22.09.2017 N2972.

[Iporpammy paspa6oTa:
[Ipodeccop kadenpbl BETEPUHAPHOH

reHeTUKHU ¥ OMOTEXHOJIOTHH, IDKTOP /!g/
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OM0JI. HaYK Koportkesuu O.C.
/
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1. TIaHUpyeMble pe3ybTaTbl 0GyueHusl
COOTHEeCEeHHbIe C pe3ybTaTaM

JlvcuunJ/ivHa

Buoxumus
yuerom IIOOIl (mpu HaIH4H
womnerenmii (YK, OTIK, K, I1C

Ta6auna 1. CBa3b pe3yIbTaTd

no aucnuniauHe (MOAyJIo),

11 0cBOeHus 0Gpa3oBaTe/IbHOM MPOrpaMMbl

B COOTBETCTBHHM C TpebOBaHMAMU éroc BO u ¢
i) HampaBjeHa Ha (QopMHUpOBaHHe cJIeAYIOIINX
K, KO, [TKP, IIKB1):

B 06yueHust C NpuobpeTaeMbIMH KOMIIEeTeHLUAMHU

Koj v HaMMeHOBaHHE

Koja v HapiMEHOBaHHE

3ansiaHHpoBaHHbIe Pe3y/IbTaThl obyueHus

cog8peMeHHble MmexHoao2uu ¢
UCNOAL308AHUEM NPUBOpPHO-
uHcmpymeHmaavHol 6aswl u

1UCNoAL308AMB OCHOBHbIE
ecmecmeeHHbIe,
GuosozUYecKue u
npogheccuoHabHble
honsmusi, @ makyce memodsbl
npu peweHuu

06w enpoeccuoHanbHbIX
saday

peweHuU
06w enpodeccuoHaNbHbIX
zaday

KOMIETEHI|HH MHIMKATONA AOCTHKEHUA
KOMMETEHIMK
OI1K-1 Cnocoben \MOIK1.1 Onpedessiem e - EIMPOEEs HERIBTER 4
Bt : " (HyHKYUOHUPOBAHUE BUO2EHHBIX MONEKY/;
onpedeasimb 6Guosozuteckull BuoaozuHecKul cmamyc, i i
- HopmamusHbie opmamugHtie yMeTh: - [pPOrHO3MPOBAaThb MOCHEACTBHA CBOEH
06 em.:,muwecxue e i, WET npodeccoHaNbHOR  AeATeJbHOCTH; pauuoHaibHO
v “ MCITI0J/Ib30BaTh GUOJIOrHYECKHE 0COOEHHOCTH
nokazameAu  Op2aHo8 U [nokasameau — op2aHog U
cucmem opeaaHu3Ma [cucmem Op2aHU3Ma PKUBOTHBIX [IPH POUIBOACTBE MPOAYKHEL
e ” P BRI B T p BJ1aJleTh: — MEPMUHAMU U NOHAMUAMU uoxumuu npu
. ; e i o6uekauHudeckoll  oyeHke Op2aHos U cucmem
npodykmos Muemeoeo u OpeqHusMA JCUBOTIHLIX
BnaTh: -memodbl U cpedcmea  XUMUHMECKUX
pacmumenbHo2o MOIIK1.2 Baadeem > P
uccaedosaHull;
npoucxoxcoeHus HaGbIKaMU | UCNOAb308aHUS )
(6113U01020-BUOXUMUYECKUX Ymemb:~ UHmMepnpemuposantb pesyabmamel
— bl Guoxumuveckux —uccaedosauil 04 onpedeneHus
— eccof a (Hu3u0102u4eCK020 COCMOAHUS HCUBOMHOIX, G makace
s Kalrec.fieté e ’bﬂ , [npu ouenke kauecmea npoOYKMOE JiCUSOMHO20 U
npodykmos| scusom fg & u pacmumesibHo20 npoucxoxcdeHusl;
ﬂcmumeﬂwoao Baademb:- (PU3UKO-XUMUHECKUMU U OUOA0ZUMECKUMU
ﬁ o G Memodamu  GHAAU3Q, npuemMamu  MOHUMOpUHed
P i D6MEeHHbIX NpOYeccos 6 O0p2aHu3Me  HCUBOMHbIX,
mexHon02uell onpedeaeHus XUMU4YeckKoeo cocmasd,
e 1bekox03sticmeeHHold npodyKyuu
BHATh:-6UOXUMUYECKUEe NnpoyYeccbl 6 op2aHax U
OIK-4 Cnocob6en |MOIIK 4.1 TlpumeHsem Resai s Po p
o6ocHO8bIBAMb U |0CHOBHbIE ECTNECMEEHHBIE, Iy —npumen.s:;mb T
€a/1U308b18AMb 8 |puosozudeqkue u " >
P , npoyeccax npu 060CHOBAHUU mexHo102ull
npogieccuoHaabHOU npogpeccuofanbHble npoussodcmaa RpaHEHUS U nepepaGomrku
desmesbHOCMU noHamust ulmemodslt npu *

cesbekoxo3siicmeeHHoU npodykyuu ;
BJ1a/leTh:—HABLIKAMU AHAAUMUYECKOU pabomel no
onpedeneHuto 6uOXUMU1ECKUX nokazame.et,
LUCnoAb3yeMblx npu OYeHKe COCMOSIHUS HCUBOMHDBIX,

HOIK 4.2 Q6ocHosbIBAEM
uCn0Ab308AHUE NPUBOPHO-
LHempyMeHmaabHoU 6azel
npu peweHuu

06w enpopecCUoHaNbHLIX
zaday

3HATb:-OCHOBHble NPHOOPLI, MpHMeHAeMble TIpH
6HOXMMHYECKUX HCCIe0BaHHAX;

YMeThb: -NpaguabHO nod6upams npubopsl u Memodsl
das uccnedoganus  Guoxumuveckux npoyeccax €
0p2aHax u MKAHAX HCUBOMHbIX, A MAKIHCE 018 oyeHKu
Kauecmea ceabckoxo3aticmaeHHol npodyKyul;
BaaJeTh:-HaGbIKaMu nposedeHus uccnedosaHull U
paspabomku HO8bIX mexHo02ull Ha
neyuaau3uposaHHoM obopydosaHuu

2. MecTo JUCHMIIMHBI (MO

JucuunanHa

buoxumMus

YK — yHuBepcaibHbIe KOMICTEHLY
komnereruun, [ICK — npogeccHoHaNbHO-G
yeranoenenusie [TOOTT kak obs3aTenbHbIE
pexomenayemsie, [TKB — npodeccHoHaNbH,

L, OTTK — o6uienpodeccHoHanbHbIC KOMIETCHLH, MK
M€ LLMaIM3UPOBAHHbIE KOMMETEHLHH, KO
TKP — npo)eccHOHAIbHBIE KOMTNIETEHLMYU, yCTAHOBICHHDIC [MOOIT kax
ble KOMTMETEHIIMH, YCTAHOBAEHHBIC Q0.

AyJisi) B CTPYKType o6pasoBaTeJIbHON MPOrpaMMbl

1 OTHOCUTCS K 00513aTe/IbHOH JaCTH.

— npoeCCHOHANBHbIC
— npohecCHOHANBHBIC KOMIETEHLIH,




JlaHHadA JUCUMIIMHA (ONHMpPAaeTcd Ha KypCbl JAUCUMIIMH: «XHMHA»
«DPU3U0JIOTUA KUBOTHBIXY, «AmaTOMHH H MOQQbOJ’lOl"I/IH HHUBOTHDBIX», «IKOJIOrUd U
palyoHa/IbHOe MPUPOJOINO0JIb3DBAHNE U SBJAETCS OCHOBOM [Js INOC/IEAYIOLIEro
u3ydeHus AucuumianH: «KopMmaeHuWe KUBOTHBIX», «['@HeTHMKa KHUBOTHBIXY,
«KopmonpoussoacTBo», «CoBpeMeHHbIe MeTOJbl HCCAe[0BaHUA», «OMHUKCHDbIE
TEXHOJIOrun», «bBUOXUMUA MOJIOKA U MsIca», «kBUOTEXHOJOIHHU B YKUBOTHOBOJICTBEY,

3. CogepKaHue AUCHUIIMHEI (MOAYJIA)
Pacnipesenenue 4yacoB 110 TeMaM M BHJAM 3aHATUU MpPeJCTaBJIACTCH B
TabJsuLe 2 1Mo Kaxaou GpopMe 0O0ydeHHUs (ouHas, 3a04Hasi, 04HO-3a04Hast):
Tabsauua 2. Ouynas popma
KosiMuecTBOo 4acoB dopmupye-
Ne Buj Camocr. Bcero | mMble KoMmme-
HaumMeHoBaHHe pa3/iesoB U T@M Jlekuuu | 3aHaTHg | paBora |N0 TeMe TEHLH
I o (IP) (CP) "
1 2 : _ 3 4 5 6 7
1 BeeaeHue
1.1 |KpaTkas ucropus, npeJMeT U i3 2 3 OI1K-1

3a/la4d BUOXUMHUH
2. 061man 6MoOXuMHUA
2.1 |benku 2 6 4 12 OIK-1
2.2  YraesoAbl U MU/ 2 2 2 6 OlK-1
2.3  |HyksienHOBbIE KHCJIOThI 1 2 2 5 OIK-1
2.4 |BuTaMuHBI 2 2 4 8 OIK-1
2.5 (DepMeHThbI 2 4 6 12 Ol1K-1
2.6 [opMOHbI 2 4 4 10 OIK-1
2.7  |06MeH BelecTB ¥ SHEPTUH 2 2 4 8 OTIK-4
2.8 |06meH yrieBo/i0B 2 2 4 8 OI1K-4
29 |06MeH JIHMHAOB 2 2 g 8 OITK-4
2.10 |O6meH 6enKoB 2 2 4 8 OITK-4




Ne HanmeHoBaHue pasgenos|u Tem KoJiH4ecTBo yacos dﬁopmnpym
2.11 |06MeH HYKJIEMHOBBIX KUC/IOT 2 2 8 OI1K-4
2.12 |MuHepanbHbIl U BOJHBIN q6MeH. 2 4 4 10 OITK-4

BsauMocBsi3b 06MeHa pas/IM4YHbIX
BeLeCTB
3 BroXuMusA crienuaIu3MpOBaHHbIX TKaHell H OPraHoB
3.1  |[BHOXMMUs KpOBU 1 4 4 9 OTIK-4
3.2 |[BMOXHMMMS MbIILEYHOH, HEPBHOM, 1 4 4 9 OI1K-4
COeJIMHUTEJIbHBIX TKaHeH U
IIEPCTHOW NPOAYKIUU
4 BHOXMMHS HEKOTOPBIX NPOAYKTOB dKMBOTHOBOACTEA
4.1  [Buoxumusa MoJiOKa 1 5 10 OITK-4
MOJIOKOO6pa3oBaHUs
4.2 |buoxumus aitla, sHuHOM npoayKuuu |1 2 4 7 OI1K-4
U MeJsia
KoutposnbHast paGora 12 12
[loAroToBKa K 3K3aMeHy 27 27
HToro 28 48 104 180
3ao4yHas ¢popma
K0JIH4eCTBO 4acoB Dopmupye-
Ne Bug Camocr. Bcero | Mble koMmne-
n/n HaumeHOBaHUe pa3fiesioB U TeM Jle(rj]u]uu T pabota |mo Teme TEeHIMU
| (JIP) (CP)
1 - 2 - L 4 5 6 7
__ - 4-i1 cemectp
1 BBeaeHue
1.1  [KpaTkas ucropusd,npesMer M 3ajaum |1 3 4 OITK-1
OHOXHMHHU
2 06uas 6MOXUMHUS
2.1 |Benkwu 1 2 11 14 OITK-1
2.2 [YraieBoAbl U JIMITH/BL 8 8 0I1K-1
2.3  Hyx/enHOBbIE KHCIOTBI 8 8 OI1K-1
24  BuTaMHHBI 2 2 8 12 OITK-1
2.5 |®epMeHThI 2 10 12 0I1K-1




Ne HaumeHoBaHWe pasjie/ioB ¥ TeM KoanyecTBo yacos Popmupye-
2.6 [lopMOHBI 2 3 10 OITK-1
2.7 |06MeH BelecTB U 3HEPTUH 2 5 7 Or1K-4
2.8  |06meH yriieBoA0OB 2 8 10 OI1K-4
2.9 |O6MeH JMNKUAOB 8 8 OlIK-4
2.10 |0O6meH 6enKoB 2 8 10 OlK-4
2.11 |06MeH HyK/JIEHHOBBIX KUCAQT 8 8 OI1K-4
2.12 |MuHepasbHbIK U BOAHBIH OOMEH. 8 8
OIlK-4
B3anMOCBSI3b 06MeHa pas3IHYHbIX
BELLEeCTB
3 bruoxuMusA cneuydaaIu3MpOBaHHbIX TKaHEeW U OPpraHoB
3.1 |BuOXUMHS KPOBH 2 ts} 10 OITK-4
3.2 |BHOXUMMUSA MbILLIEYHOH, HEPBHOH, 2 8 10
COeIMHUTEJIbHBIX TKaHEH U OIllK-4
ILIEePCTHOW NPOAYKIHHU
4. bHOXUMHUSA HEKOTOPBIX NPOAYKTOB }KUBOTHOBOACTBA
41 b 2
MOXMMHS MOJIOKA U 6 8 OI1H-4
M0JIOKO0Opa3oBaHuA
4.2 b i 7
MOXMMHUA ANULA, AUYHOW NPOAYKLIHUHU 6 6 OITK-4
1 Meaa
KoHuTposibHas paboTa 18 18
[loAroToBKa K 9K3aMEHY 9 £l
HToro 10 14 156 180
YyebHas [JeATeNbHOCTb COCTOUT W3 JIEKUHH, J1abopaTOpPHbIX 3aHATHH,
CaMOCTOSAATEIbHOM paboThbl, KOHTPOJbHOM paboTsl. CTyeHThbl MOTYT y4acTBOBATh B
Hay4HO-UCCJie/loBaTe/IbCKOM [paboTe U B KOHpepeHLUsX.
3.1. CoaeprkaHue OTAG/IbHBIX pa3/eJioB H TEM
Pa3den 1. BeedeHue
Tema 1.1. Kpamkas ucmopuys, npedmem u 3adaqu 6u0/102u4ecKoll Xumuu
[IpegMeT GUOJIOTMYECKON XUMHUM, ee 3HAYeHUe il OMOJIOTUM, MeAWLIMHBI,
CeJIbCKOXO3SIMCTBEHHOI'0 MNJOU3BOJCTBA, OWOTEXHOJOTMM M Jpyrux obJacTei




HAayKHU U HAPOJHOTI 0 X03AKUCTBA.

Pasgen 2. 061mas 61o;

Tema 2.1. Beaku

KHUMHA

CofiepkaHne GeJKOB B OpraHaXx M TKaHAX >KUBOTHBIX. OYHKLHUM GeKOB.

DU3UKO-XUMHUYECKHE CBOMATBA GEJIKOB, MeTO/Jlbl HX BblJEJIEHUs], OYHCTKH,
usydenuda.  Kiaccudukauua  G6eskoB.  IIpocTble M C/HOXKHBIE  GesKW,
Hykneonporeunol.  XpomonpoTeuHol.  PocdonpoTeHHbL. [JiukonpoTtenHsl,

JlunonporenHsl. MeTamiomnp
0eJIKOB B opraHax M TKaHAX
CBOMCTBA OEJIKOB, METO/(bI K
6esnkoB. IIpocTbie W CII0K
doconporennnbl.  [ukon
[IpoTeomuka u ee 3HaYeHue.

Tema 2.2. Yeneeodv! u |

CTpoenue, cBOMCTBA YT
yrJIEBOJOB: MOHOCAXapUbl, O
U reTeporoJsirucaxapu/bl). Jiex

buosioruyeckasi posib
Knaccudukanua aunugos.
[nuuepodocdonunubr:
bocharuannxonunbl  (J1enuT
Counrodochonunugpl. ['nuk
GHOJIOTHYECKON POJIH.

oTenHbl. [IpoTeomnka u ee 3HauyeHue.CojepkaHue
’KUBOTHBIX. OyHKIUK 6enKoB. PU3HKO-XUMUYeCKHe
X BbIJICJIEHHS], OYUCTKH, u3ydeHud. Knaccudukanus
Hble Oesiku. Hyk/eonpoTeuHbl. XpOMONpPOTEHHBL.
poTeHHbl,  JlunonporenHel.  MeTa//IONPOTEHHEL.

IuNnuUadbl

1€BO/I0B, UX POJIb B XKMBOM npupoe. Knaccudpukanus

Jmrocaxapu/ipl. [losmcaxapuel (romonoJsicaxapuzbl

TUHBI.

VIMNKM/I0B. HeoMblisieMble M OMbLAsIEMble JIMITU/IbI,

[IpocTele u cnoxHble sunugbl. Dochonunupbl.
dochaTuaUNI3TaHOIAMUHDI (kedanunmi),

WHbI), QpochaTuauncepunnl, GpocaTHAUIUHOZUTSI.

onunuAbl. Crepouzbl . O6Last XapaKTepUCTHKA HX

Tema 2.3. HykaeuHogule Kucaomuli

Hyxkneosugbl. Hykieory
kucsoT (JHK, PHK), ux otsiny
['eHOMMKa ¥ ee 3HaYeHHU

Tema 2.4. BumamuHbl

HcTtopusa pasBuTHUs yu(

BaXKHEHIIUX OUOJIOTUYECKH

[/1bl. XUMHUYECKHUH COCTaB U CTPYKTypa HYKJEHHOBBIX
MTeJIbHbIe 0COOEHHOCTH U GUOJIOTHYECKast POlb.
e,

PHUA 0 BUTaMHHaX. OnpezesieHHe BUTAMHUHOB Kak
aKTUBHBIX BemlecTB. [loHATHe 06 aBUTaMHUHO3aX,

FMIIOBUTAMUHO3aX, THUINEPBUTAMHUHO3aX, aHTUBUTAMHUHaX. Kiaccupukauus wu
HOMEHKJIATypa  BHUTaMHUHOB:  OyKBeHHas, XuUMHYecKas (MexAyHapo/Hast,
¢usnosoruveckas).

Kupopacmeopumvie sumamuHbl.

BuTamMuHbl rpynmbl
[IpoBHMTaMUHBI BUTAaMHHA A:
opraHusMe. Y4yactue BHUTaMI
yrieBojoB, Jsunuzaos. Copep
6HoJIorHUYecKux 06'beKTax (Kp

A

(perunonbl). CTpoeHue, CBOWCTBA, HCTOUHHKH.
-, B, Y-KapOTHHBI PaCTeHHI U UX NMpeBpalleHHue B
i1Ha A B 3DHUTEJIbHOM Ipoliecce, o6MeHe GesKOB,
KaHWe BUTaMMHAa A U KapOTHHOB B OCHOBHbIX
OBb, MOJIOKO, YK€JITOK AU, IeYEHb).




Butamunel  rpynmner
[IpoBuTamMmunubl D; u D3, Yuac
(Ca:P), akTuBHOCTD We/109HO

Burtamuue! rpynnsr E
poJib TOKOQepoJs10B. Mbl1ieyH

Butamune! rpynner K
Crpoenue u 6uoioruyeckas I

BuTtamuH F. Ero [IPUPO/

Kosnsum Q (y6uxuHon)

Bodopacmeopumuie gun

Butamunsl rpynnsr B
buosnoruyeckas poJib,
(tnamMmunnupodocdara).

Butamun B: (pu6odaa
y4JacTue B 06pa3oBaHuu Kode

Butamun B3 (maHT
Brosiornyeckast posib, yyacru

Butamun Bs (HukoTH
UCTOYHHKH. BHostornyeckas p

Butamun Bg (mupupor
MUCTOYHUKH. bBuosorunyeckas
(mupunoxcansdocdara).

Butamun Bi; (umanko6

L.

)
|

pOJib.
buotun (BuTamuu H).

Buosiornueckas posib, yyactue
®osineBas kucsora (i

buosiornyeckast posib Gposnen

D (xanbuudepossi). Crpoenme. HCTOUHMKH.
M€ B pery/isiiuu obMeHa KanbLHs U pochopa B KpPOBU

i1 docdaTasel npu paxure.

(Toxodeposbl). Buonornyeckas u AHTUOKCHIaHTHasI
as quctpodus. Kpeatnnypus.

(puoxuHOHBI). UcTouHMKH BUuTaMuHa K. Bukacor,

OJb. Y4acTue BUTaMHuHa K B cBepThiBaHUM KpOBH.
Hbl€ UCTOYHUKHU. CTpOeHHe U 6HOoJIOTHYecKas poJib.
Buosioruyeckast posb.

AMUHBL.

Butamun Bi (Tuamun). TpuposHble HMCTOYHMKH,
yJacrue B 00pas3oBaHUHU KopepMeHTOB

BUH). [IpUposHbIe UCTOYHUKHU. BHOOrHYEeCcKas pOJIb,
pMeHTOB (DMH, ®A/).

OTEHOBas
® B 00pa3oBaHKK KOPePMEHTOB (KO3H3UMa A).
(HOBasg KHUC/JI0TA W HUKOTHHaAMUJ).

Kuciora). [IpupogHble  HCTOYHMKH.
[IpupogHbie
0JIb, y4acThe B 06pasoBaHuu KopepmenTos (HAJ).

(CHH, MHPHJOKCa/lb, NUPUAOKCaMHH). [lpupoasie

POJb, ydacTHe B 00pa3soBaHUM KOdEpMeHTOB
anamuH). [lpuposHble MCTOYHMKU, BUoNOrMYeckas

CTpoenne u cBoiicTBa. IlpHMpoaHble MCTOYHMKH.
» B 0OpasoBaHuu KopepMeHTa.

BUTaMUH  Be mim Bo). [lpupogHble HCTOYHUKH.
DI KHCJIOTBI, y4acTHe B 06pa30BaHuu KOpEepMeHTOB.

Yyactue  ¢osmeBoit KHMCJIOTBI B obMeHe HYKJIEMHOBBLIX  KHUCJIOT.
Merano6siacTuueckas aHeMus
Buramun C  (ackopBuHoBas Kucaora).  [IpupoJHble  HCTOYHUKMU.

Buosiornyeckas posp.

Butamun P (6uodsaso

pOJib.
Butamun  U.
Brosornyeckas posib.

Tema 2.5. Pepmenmui

[lonaTne o ¢epmenTax
ucropud. XuUMHYecKas MpuUp

bepMeHThI.

Kuneruka cdepmeHTaTn
AKTHBHBIH LleHTp. AjtocTepuy

OcHOBHBIEe cBOMCTRA (0}

dbepmeHTOB. [IpUHIMIEBI BbI/E]
CoBpeMeHHast HOMEHKJIA!

[IpusH

Hou/ibl). [IpUpOAHbIE WCTOYHMKHU. Buosornyeckas

dKH dBHTaMHHO3a. HpHpOﬂ,Hble HCTOYHHUKHU.

KaK OHOJIOrMYEeCKUX Karajusaropax. Mx kpaTkas
0Aa. OOHOKOMMOHEHTHblE U JBYXKOMIOHEHTHbIE

PHBIX DEaKUMH, MexaHHW3M [eicTBUS (epMeHTOB.
€CKHUH LeHTD.

’PMEHTOB; (GaKTOpbl, ONpeAeNsArline aKTUBHOCTD
E€HHUSA U OYUCTKHM.

rypa v Knaccudukauusi epmMeHTOB.

§




[lonaTue o npodpepmeH
peryasauuu GepMeHTaTHBHO]

Tema 2.6. TopMOHBI

Onpenenenue. TopMm
kiaccuPukayus. MexaHU3I
9HJIOKPUHHBIE JKeJe3bl. ['une

['OpMOHBI IMTOBUJH(
JleCTBHUE.

['opMoHBI moOmKENyA0
CBOWCTBA, OMOJIOTHYecKas po

['opMOHBI MO3roBOro d
6uoJsioruyecKas poJib.

['opMOHBI runoranamy
CTPYKTYpa, CBOMCTBA, 610101

Tax (3uMoreHax), u3opepMeHTax U UX BAXKHON POJIH B
1 aKTUBHOCTH.

Hx

DHBI  Kak  3d¢ekTopbl 0OMeHa
1 gelicTBUs. MecTto 6GUOCHHTe3a
P- ¥ TUIIOQYHKIIUA JKeJies.

MW KeJie3bl, CTPYKTypa, CBOWCTBA, OHOJOrMYecKoe

BellleCTB.
TOPMOHOB

HOW KeJsie3bl
Jb.
JIOl KOPBI HAJMMOYEYHUKOB; UX CTPYKTypa, CBOMCTBA,

WHCYJIUH, TJIIOKaroH; CTPYKTYypa,

ca. 'opMoHBl nepepgHel U 3agHeW A0JU runodusa;
"M4ecKasi poJib.

['opMoHEI MoJIOBBIX kejie3. UX cTpyKTypa, CBOMCTBA, 6HM0JI0TMYecKas poJib.

[IpocTarsnaHiuHbL.
Ucrnosb30oBaHue
»KUBOTHOBO/ICTBE.

rop

Tema 2.7. 06MeH Bellf
Obmaa xapaKTepucTH
0oOMeHa BellleCTB.
buosioruyeckoe OKHC
Npe/CcTaBJeHUsA 0 OHUOJIOTUYE
DepMeHTbl JibIXaTest
CBSI3aHHOE c bochop
dochoprunmupoBaHus U GakKTy

MOHOB H HX CHUHTEeTHYEeCKHX dHaJIOTOB B

2CTB M JHEPTrUU B OpraHusme
ka obMeHa BellecTB M 3Heprud. OCHOBHBIE 3Tallbl

Jienue. Hcropus
CKOM OKHCJIEHHUH.
b HOM  1enu. CB0oOOAHOE OKMCJIEHHE.
UJINPOBaHHEM. Pasobuienue
)PbI €r'0 BbI3bIBAIOIIIHE.

GopMHUpOBaHUSl COBPEMEHHOTO

OxkucsieHue,
OKHUCJIeHUH U

Tema 2.8. O6MeH yrj1eBoJ0B

Bbuosiornyeckoe 3Hau
KeNyLOYHO-KUILIEYHOM TpaK
nepeBapuBaHUU YTJIEBOJIOB.
KUBOTHBIX. PoJIb KJIeTYATKE
O6pasoBaHue TJIMKOreHa B T
NnoAJep>KaHUH KOHLIeHTpalu
B OpraHax M TKaHSX.
[locsenoBaTe/IbHOCTDL 3TAIIO
pacrnaz yryiesonoB. OkuciieH
KUCJIOT. JHEPTreTHYEeCKHH G
OKHCJIEHUS YTJIEBOJOB U €rg
HenporymopanbHaa  pery.
'mnepraukemus.

eHne yrjesofoB. IlepeBapuBanHue yr/ieBoZioB B
(Té U WX BcacblBaHWe. PepMeHThI, y4yacTByOUIHE B
OcobGeHHOCTU NHUIlleBapeHUs YIJIEBOAOB Yy »KBauHbIX
1. Cynpba BcocaBLIMXCA MOHOCAaxXapuzAoB (TJIIOKO3bI).
[eqyeHu. CojepkaHue caxapa B KpoBU. Posib nmeyeHu B
1 caxapa B KpoBH. [IpoMexKyTOYHLIN 06OMEH yIJieBOJ0B

AHaspoOHBIM  pacnaj — yrieBoJoB.  [JiMKoJu3.
B NMpeBpallleHusa U UX poJib B opraHusMe. A3poOHbIN
e nupysara 20 aueTua-KoA. l{lukn Tpukap60HOBbLIX
aja”Hc 3tux npoueccos. [lenTo3odochaTHEIA NyTh
BaXKHOe OMoJIorHueckoe 3HavyeHue. [JIlOKOHeoTeHes.
IALUA  YyrJaeBoJHOro  obmeHa.  [Unorjukemusl.

Tema 2.9. O6MeH TUNH/A0B




BuoJsiornyeckoe 3Ha4eH
KMIIEYHOM TpaKTe U MuX
npouecca B OOMeHe JIMITH/(
[IpoMexyTOYHBIA 06MEH JIKI
ero 6uoJsiornyeckas poJib.

ue 1UnuoB. [lepeBapuBaHue JUNUAOB B XKeEJTyA04YHO-
BcacblBaHMe. JMYJIbTMPOBAaHWE W 3Ha'ueHWe 3TOro
hB. YKesuHble KUCJOTbI M HMX OUOJIOTMYecKasd pOoJib.
[MI0B B TKAHAX U KJeTKaX. OKUC/eHue rulepuHa u

OKHCIeHHe >KUPHBIX | KHUCJIOT. BHOCHHTE3 JKUDHBIX KUCI0T. ObMeH
xosecTepuHa, pocoNUNUA0B, pacnaj, 6MOCUHTE3 U GHOJIOTHYECKAs POJIb B KUBOM
opraHusme.

KeToHoBbIE Tena. O6pasoBaHue, 6UOXHMMUYECcKoe Ha3Ha4veHHe.
MoJiekyIsipHble MeXaHW3Mbl BO3HHKHOBEHUS KETO30B.

Perynsiius JTUNUAHOro|o6MeHa.

Tema 2.10. O6MeH 6e/IKOB

Buosioruyeckas poJib
pPa3HOBH/HOCTH.

sesikoB. IIpoTenHBbI U NpoTen bl . basanc azora U ero

PacuiernieHre 0eJIKOB
OcobeHHOCTH

npeBpalleHus

opraHax nuileBapeHus. [lenTuaasbl.

a3oTcoJiep:Kallux BelecTB Yy 2KBa4YHbIX

)KMBOTHBIX. MUKpO6Ha/bHBI CHHTE3 6e/ika B Mpe/pKesiy[Kax *BaYHBIX, CJIENOH

KUIIKE W TOJICTOM OT/ien

CUHTEe3a B MMTAHWUU KBAYHbI
[lonHOLleHHBIE M

repeBapuBaHHUs 6JIKOB.
[HUeHHe OeJIKOB B

KUIIeYHUKa. 3HadyeHHe 6esIKOB MHUKPOOGHMANbHOIO
*KUBOTHBIX.
eINoJIHOLEHHbIE BcacbwiBanue

OeJIKH. MPOJlyKTOB

UIIeYHUKe [M0Ji BAWsSIHUEM OakTepuid WM MeXaHU3M

06€e3BpeXKUBAHUS TOKCUYECKHUX MPOJYKTOB.
BrocuHTe3 6eJIKOB U €70 OCHOBHbIE 3Tallbl.

[lyTu npeBpaLeHUA aMUHOKUCJIOT (IesaMUHUpOBAHHUE,
TpaHCAMUHUPOBaHMe, [eKapOoKCHIMpoBaHHWe). DBHOCHMHTE3 aMHUHOKHCJIOT B
opraHu3me.

O6e3BpexxuBaHue aMM
acraparvHa u Jip.)
OcobeHHOCTH 0OMeH
OCTAaTKOB aMUHOKUCJIOT B TK
Obuiue NpUHLUIIBI per
[I[pyHUIUMNIBI HOPMUPO
»KUBOTHBIX.
OcobeHHOCTH 06MeHa
[laTosioruu o6MeHa 6e
OcobeHHOCTH 0OMeHa

Tema 2.11. O6MeH HY

PacuiernsieHue ¥ Bcachl
TpakTe. BUOCHHTE3 NMYyPHH(
MeXaHW3M CHUHTEe3a HYKJEeH]

HaKa B OpraHUsMe (CHHTEB MOYE€BHHBbI, I''yTdMHHa,

a aMWHOKHWC/IOT. Mcrnosib30BaHHe 6€3a30THCTHIX
QHSAX.
yASALMY 0OMeHa GeJsIKOB.

BaHUA OEJKOBOTO W aAMHHOKHC/JOTHOrO MNHUTAHUA

DEJIKOB Y MTHL
JTKOB.
KPOMOIPOTEHHOB U IPYTUX CJ0XKHbIX 6JIKOB.

KJIEMHOBBIX KHCJIOT

BaHHWE HYKJIEWHOBBIX KUCJIOT B XKeJYJOYHO-KHUILIEYHOM
)BbIX M NMUPUMHUJUHOBBIX HYKJIEOTH/OB. MaTpU4HbIH
JOBbIX KMCJOT. PaclienseHye HYKJIEMHOBBIX KUCJIOT B




TKaHAX opraHusMa. KoHe4yHp
HYKJIEOTUZOB Y pa3HbIX BU/I(
oO6pa3oBaHus.

Hapymenue obmena ny

Tema 2.12. MuHepa)
pas/IMYHbIX BELIECTB

KosimyecTBeHHOE cofe]l
ero peryasuus. CogepxaHue
U MHKPO3JIEMEHTbI, UX OUOJI(
MHUHEpa/IbHbIX BELECTB.

3HayeHHe MaKkpo- U MU

MoJiekynsipHble MeXaH

[e MPOJIYKThI pacnaja NypUHOBbIX U MUPUMUUHOBBIX
)B CE€JIbCKOX03SIMCTBEHHbIX }XUBOTHBIX U MEXaHU3M UX

DUHOB.

IbHbIA M BOJHbI 06MeH. B3amMocCBA3b 0OOMeEHa

PKaHHWE U COCTOsIHUE BOJbl B TKaHAX. BogHbIN 06MEH U
MHHepa/JbHbIX BELECTB B OpraHax U TKaHsX. Makpo-
Druyeckas poJib U o6MeH. Peryasauus obMeHa BOJbl U

KPO3JIEMEHTOB B }KMBOTHOBO/[CTBE.
[13Mbl, OOecleYyrnBamle eJUHCTBO U B3aUMOCBA3bL B

o6MeHe BellleCTB (061IHe, TPOMENKYTOUYHbIE MPOAYKThI IPHU 06MEHEe aMHUHOKUCIIOT,

YIJIEBOJIOB, >KHUPHBIX KHCJIO
oOMeHe BellleCTB.
['opMoOHa/sbHbIE MEXaH¥

Pasaen 3. Buoxumus (
Tema 3.1. Buoxumus K

XUMHYECKHMH COCTaB
OpraHMYecKue BellecTBa K
XUMHYECKOT0 cocTaBa U 06M
MCIIOJIb30BaHUEe GeJIKoB
XMMHUYEeCKOro cocTaBa KpoBH

XUMHYECKHH COCTaB JIH

Tema 3.2. Buoxumus .
wepcmHolu npodyKyuu
XHUMHUYECKHUU COCTaB
0e3a30TUCThIE BellecTBa. M
XUMHUYECKOT0 COCTaBa MbILIL
MBILIEYHOTO COKpalleHHUs.
cepAiedyHOr Mbliuie. buoxui
auctpodur. OKoUeHEHHUE ME
reHeTU4YeCcKUX GaKTOPOB, KO
XUMHUYECKUH CcOCTaB H
cucteMbl. HebeskoBble
DyHKLHOHA/IbHAA CBA3b Me
XUMU3M TepeJlaiud HEPBHOTO
KosnareH. 3iactuH. [j
U3MEHEHUsI B COeJUHUTE/]
npoueccax. buoxumua Ko

r, raduepuHa 4 Ap.). O6paTUMOCTb peakLu Npu
[3Mbl peryJisiuu o6MeHa BelecTB.

NenUa/IM3UPOBAHHBIX TKAHEH M OpraHoB
posu

KpoBu. Dbesiku, yrzieBojbl, JUNUABI WU Jpyrue
pOoBU. MuHepasbHbId cOoCTaB KpoBU. OCOOGEHHOCTH
eHa BellecTB QOPMeHHbIX 3ieMeHTOB. [IpakTrnyeckoe
KkpoBU. Bo3pacTHele U BH/OBble 0COOEHHOCTHU
PKUBOTHBIX.

MBI U JIMKBODA.

Mblle4HOll, Hep8HOll, coedUHUMENbHbIX MKaHell U

MbILIL: O€JIKH, YrJeBOAbl, JIMIUJBI, a30THUCTble U
MHepasIbHbIA cocTaB. OT/MYKUTE/IbHbIe 0COOEHHOCTH
| Y pa3HbIX BUJOB XXUBOTHBIX, ITUL, pbl6. Buoxumus
XUMHUYEeCKUH COCTaB W OCOOEHHOCTH oOMeHa B
MYecKMe WM3MEHEHMs B MbIILAX [pHU aTpoduu H
I, BUOXMMHUA MSACHOW NMPOAYKTUBHOCTH: BJIUAHUE
I)MJIEHUS U COZLEePKaHMUSl.

epBHOM TKaHU. Besku, yrieBo/bl, JUIIUAbl HEPBHOH
9KCTPAKTHBHble M  MHHepa/ibHble  BellecTBa.
(/Y COCTOSIHUEM HEPBHOM TKaHU U 0OMEHOM BEIleCTB,
UMITyJIbCA.

DOTEOrJIMKaHbl. MyKoIoJiMucaxapuibl. buoxuMmuyeckue
bHOM TKaHW TMPU CTAPpeHUM U MATOJOIMYECKHUX
DKM, XUMUYECKUMW COCTaB IIepCTH U IIepcTHasd




INPpOAYKTHUBHOCTD.
(I)aKTOpr MMOBbIINIEHHA ]

Pa3aen 4. Buoxumus v
Tema 4.1. buoxumus M
O6MeH BelecTB B M
CBOMCTBA MOJIOKA HU MOJI(
KOMIIOHEHTOB  MoJioka (@
MOJIOKOOOpa3oBaHUusA.  bBuoj
reHeTUYeCKHUX paKTOPOB, KOJI

Tema 4.2. BuoxumMmus A
OcobeHHOCTH 0OMeHa
CBOMCTBA AMIA.

11€EPCTHOM NPOAYKTUBHOCTH.

ICKOTOPBIX MIPOAYKTOB X XHBOTHOBOZACTBA

(0JIOKA U MOJIOKOOﬁpaSOBaHHH
0JIOUHOU xKejse3e., CocTraB H ¢H3HKO-XHMH‘IECI{H€‘

D3MBA y pPas3HbIX BUJOB JKUBOTHbIX. bBHOCHHTE3
@JIKH, OKUpBI, VYrJeBOAbl W Ap.), peryjasyud
KUMHSI ~ MOJIOYHOM  NPOAYKTHUBHOCTH  (BIMsIHME

MJIEHHUA U TeXHOJIOTUHU ITPOU3BO/JICTB MOHOKEI}.

WA, AMYHON NPOAYKIMHU U Me/Ja
BemlecTB y ntuil. CocraB U (PU3HKO-XUMHUYECKUE

CocTtaB U $U3UKO-XUMHUMECKHE CBOMCTBA Me/ia

4, Y4eOHO-MEeTOAN?

jeckoe U MHPOpMaAILMOHHOE oGecrneyeHue
MV CLUILIMHBI (MOAyJIs1)

4.1. CMMCOK OCHOBHOM| JINTEPaTypPbl?

[/'i,l{ouona'roa, 10. B. bBuo
Kononaros, C. B. Bacusibesa.
978-5-8114-1823-7. — Tekct

oubauoTreyHada cucrema. — U

XMMHUSA KUBOTHBIX : yuebHoe nocobue / 10. B.

— CaHkr-IleTep6ypr : Jlanp, 2022, — 384 c. — ISBN
: 3JIEKTPOHHBIN // JIaHb : 3/1eKTpOHHO-

RL: https://e.lanbook.com/book/211931

' /2.Kononaros, 10. B. OcH
I0. B. Konomnaros, C. B. Bacuj
2022. — 136 ¢. — ISBN 978-5
3JIEKTPOHHO-6UOIMOTEeYHAs ¢
https://e.lanbook.com /book/

OBbI 3K0JIOTHYECKON GUOXUMUU : yuebHoe rocobdue /
beBa. — 3-e U3j,, cTep. — CaH}cT ] eTepGypr : JlaHb,

ucrema. — URL
213023

4.2. CHUCOK AOMOJTHUT

\/1. Poroxus, B. B. [IpakT
Poroxxun. — CaHkr-IleTep6y]j
1. — TeKcCT : 3/IeKTPOHHBIH //
https://e.lanbook.com/book/

MKYM 10 GUOXUMMUH : yl}ﬂeg e n%caﬁﬂe / B. B.

br ¢ Jlanb, 2022. — 544 ¢, " [SBN 978-5-8114-1586-
JIaHb : 3JIEKTPOHHO- 6H6nHOTeqHaH cuctema. — URL:
211406

\ 2. OxpuMeHKo, 0. B. Ock
yuebHoe nocobue / 0. B. Oxpy
— ISBN 978-5-8114-2237-1.
6ubsnmoTeyHas cucrema. — U

4' 3. Kionos, M. U. Buouiq
OMOXMMHYECKHUX Npoleccax
Kionog, B. . MakcuMOB. —

2
3

He Gonee 3 HCTOUHHKOB;
He Oonee 5 UCTOYHMKOB, HOPMATH

[0Bbl OMOXUMUHU CEJbCKOX035IMCTBEHHOW MPOAYKIHH :
iMeHKO0. — CaHKT-[leTepOypr : Jlanb, 2022. — 448 c.
— TeKCT : a/1eKTPOHHbIN // JIaHb : 3/IeKTPOHHO-

RL: https://elanbook.com/book/212429

)rUyeCcKu aKTHBHbIE BelllecTBa B GHU3UOJOTUYECKUX U
3 OpraHM3Me »KHMBOTHOrO : ydyebHoe mocobue / M. M.
CaHkT-IleTepOypr : Jlausb, 2022. — 448 c. — ISBN 978-

BHEIC aKThl BEJIKOYAKTCA HA YCMOTPEHHE NMpenoaasaTensd.




5-8114-1384-3. — TeKcT: 3J1eKTPOHHBIH // JlaHb

: 9JIGKTPOHHO-OMO/INOTEYHas

cucrema. — URL: https://e.lanbook.com/book/211019

/4, Komaes, A. I. BHOXHMHS CeNbCKOXO3AHCTBEHHOM npoaykuuu / A. T.
Kowaes, C. H. /ImuTpenko, U.

C. XXoso60Ba. — 3-e usz,, crep. — Cankr-Iletep6ypr :

Jlanb, 2023. — 388 c¢. — ISBN 978-5-507-48389-1. — TeKCT : 3/IeKTPOHHBIH //

Jlaub

: 3JIEKTPOHHO-O6MOIMOTEeYHas
https://e.lanbook.com/book/352340

cucreMa. URL:

4.3. Ilepeyenp pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHHUKAIMOHHOMN
ceTu «MHTEpHET»

Ta6smua 3. [lepeyenb nHGOPMALIMOHHBIX PECYPCOB

Ne HaumeHoBaHue Anpec
n/n
1. |O¢uuuanbHbIA calT http://www.mcx.ru/

Munceabxosa Poccuu

ArpapHasi poccuiickas
MHPOpMaLlMOHHas
crcTema

i

ttp://aris.ru/

EfMHBIN cepBUCHBIH
nopTtaJj MuHcenbX03a
Poccuu

—

ttp://service.mcx.ru/Home/RegistersAndRegisters

Poccesbxo3Haasop
Poccuiickoi Pepepanuu

s

ttp://www.fsvps.ru/fsvps

HauuoHasbHbIH HHCTUTYT
OUOJIOTHYECKUX HAaVK

AxaneMuu Havk Kurag,
[lexud

http://www.nibs.ac.cn./english /index.php

[lepBUYHbBIE CTPYKTYPBI
6es1koB — Swiss Prot

ttp://au.expasy.org/sprot/; http://crisceb.unina2.it/ASC/;
ttp://www.genome.ad.jp/aaindex/

[lpocTpaHcTBEHHBIE
CTPYKTYpPhI HeJKOB —
Protein Data Bank

ttp://www.BindingMOAD.org;
ttp://www.biochem.ucl.ac.uk/bsm/cath_new/;
ttp://www.ncbi.nlm.nih.gov/Structure/cdd/cdd.shtml

CTpykTypHble GOpMybl
XUMHUYECKUX COeJUMHEHH N
- ChemIDplus

ttp: em.sis.nlm.nih.gov/chemidpl

Be6-crpanuna
HOMEHKJIATypPHOTO
KOMHUTETA

hittp: //drnelson.utmem.edu/Cytocrome P450. html

10

CTpyKTypa reHos,
nocJeJoOBaTeJbHOCTH
HykseoTH0B JJHK -
GenBank

ttp://www.ncbi.nlm.nih.gov/Genbank/index.html:
://www.allgenes.or

11

Jlokasiuzalnusa reHoB Ha
XPOMOCOME U CpefiCTBa
BU3yaJIM3allH reHOB -
HapMap

hittp://www.hapmap.org

12

MeTabosnyeckue nyTH -
KEGG

=

ttp://www.genome.ad.jp/keg/

13

JluTepaTypHble CChIJIKU Ha

OUOXUMHUYECKHE

gttp://www.ncbi.nih.nih.gov/entrez/query.fcgi?db:PubMed;

ttp://www.biomedcentral.com/




HccyepoBaHnug - PubMed

6UbJMOTeYHas cucTeMa
usartesibctBa «JIaHby»

14 |3nexkTpoHHO- http://nsau.edu.ru/library/e-catalogue/
GUONIMOTEYHAs CHCTEMA
HI'AY

15 [dnekTpoHHas www.e.lanbook.com

16 |Hay4yHas anekTpoHHas

bubanoTeka eLibrary.ru

www.eLibrary.com

17 |3neKTpoHHO-
6HUbJHOTEeYHada cucTeMa

usnaresbcrsa «MHdpa-M»

www.znanium.com

4.4, MeToauyecKue yK

AUCUHUILIMHBI (MOAYJIIO) M C

1. buoxumMusa: MeToIU4YecCK]
KOHTPOJIbHBIX paboT/ cocT. |

baky.i

TEeXHOJIOTHYECKUH
http://nsau.edu.ru/file/2465

[a3aHUA )19 00y4aUUXCA 10 OCBOEHUIO
AMOCTOATEJbHOMU pa6oThI

i€ yKa3aHWA 110 BbINOJIHEHUID CaMOCTOSATEJBLHOM U
(opoTkeBuy 0.C.; HoBocu6. roc. arpap. yH-T. Buosoro-
bTET. HoBocubupck, 2024. 86c.
81/

2. KopotkeBuu 0.C., CebGexk
y4eb. nocobue. HoBocubupck

4.5. IllepeyeHbp HHPQ

OCylIeCTBJIEHHM 00pa3oB
BK/Il0YasA ImepevYeHb JIMU

HarJISIAHbIX IOCOOU

1. Ucnnonib30BaHue BU/E
OUOXUMUU CEJbCKOX03AMCTRE

Tabsuua 4. [lepedens Ji

o

NporpaMMHOro oGecnedyeH

p 0.U., Konosasnosa T.B. [IpakTHKyM N0 GHOXMMUM:
HI'AY, 2024. - 260 c.

)PMAlMOHHBIX TEXHOJIOTHH, HCIOJIb3yEMBIX NP
eJIbHOT0 mpouecca No JUCHUIUIMHE (MOIYJI0),
H3MOHHOTO M CBOGOJAHO PaCHPOCTPAHAEMOro
Md U HWHPOPMALMOHHBIX CIHPABOYHBIX CHCTEM,

20IIPOEKTOPOB /I J€MOHCTPaLUU BUAE0PUIBMOB 110
PHHOM NPOAYKL U
MIEH3MOHHOT0 IPOrpaMMHOro obecneyeHus

Ne HaymeHoBaHue Tun nuueHsuu Uau
n/n npaBoo6JiasaTelib
1. [Moli oduc Mot oduc

2. |bpaysep Anpekc.Bpaysep AHzekc.

3. MHnpekc.Tesmemocm SAH1eKc.

4. |bpoysep Mozilla FireFox Mozilla Public License
5. |®alinossil MmeHemkep FreeCommande becniamHast

Ta6suua 5. [epey

MaKeToO

[eHb IJIaKaToB (10 TeMaM), KapT, CTeH/I0B,
B, Ipe3eHTauun, PUJbMOB U T. J.

Tun

HaumMeHoBaHHe [Ipumeyvanue

Bupeodunbmbl |BuoxumMus

bepMeHTHlI,
TJIMKOJIN3,
0O6MeH yrie

onpeziesieHH
HYKJIEMHOBH

KauyecTBeHHble peakuuu JJid Ot 10 MuH. 60
| 0esKoB, yrJIeBO/ibl,
1€ KUCJIOThI, JIMTU/IbI, BATAMUHBI,

ropMoHbl,  uudka  Kpebca,
Iﬁmeﬂ 6eJIKOB, 0OMEH JIMITHU/0B,

010B, TKaHEBOE [blXaHHE, O DOJIH




BO/Ibl B OPrdHU3Me
2. [lIpesenTauuu [[lo BceMy JIGKLIMOHHOMY KypCy Ot 50 10 90 cnaitjioB Ha
npe3eHTaluio
3. |TecroBble [To BceMy N€KLIHOHHOMY KypCy B 3HauuTe/IbHOM
3a/jaHus KOJIMYEeCTBe
4. |@otorpaduu |DopmMys CO@AMHEHHH aMHHOKHCJIOT, 6e/KOB, [B 3HAUHUTEIbHOM
yTJI€BO/I0B, | HYKJEWHOBBIX KHUCJOT, CXeMbl [KOJHMYECTBE
06MEeHHBIX I[JPOLIEeCCOB
5. |[Konnekuuu MakponepnapaTbl KUBOTHBIX C (4wt
BPOXAEHHbIMH aHOMAJUSAMU
5. OnucaHuge MaTepuaJbHO-TEXHUYECKOM 6a3bl
Ta6suua 6. [lepeyeHb HCOIb3yEMbIX TOMEIEHH:
Ne Tun ayAuTOpHH [lepeuenb o6opynoBaHus
ayAMTOPHH
A1 Ayautopuss  Aag  3aHATHH [CTauMOHApHBIE MYJIBTUMEAMIHBIA [POEKTOP,
VIEKLIUOHHOTO TU[1a HOYTOYK, JKpaH, ayaunoobopynoBanue
(KOJIOHKH ), MUKPO(GOH, TOCKA.
HK-502 AyauTopus Aast 3aHATUR CTayroHapHbBIH MyJIbTUMEIUHHbBIHA
VIEKLIHOHHOI'O THU[1a, NIPOEKTOP, HOYTOYK, 3KpaH 3x4 M,
NpaKTHYeCKHX 3gHATHH, ayinoo6opyoBaHre (KOJIOHKH)
TEKYILEro KOHTpPJs 1
NPOMEKYTOYHOH
aTTeCcTalyU, TPyHIOBBIX U
MH/WMBH/YaJbHbIX
KOHCYJIbTalluK
HK-511 Ayautopus AJisi CTauroHapHbIM MYyJbTUME/HHHbIH
labopaToOpHbIX U MPOEKTOP, HOYTOYK, 3KpaH 3x4 M,
NpaKTUYeCKUX 3§HATUH, ay1M10060py0BaHKe (KOJIOHKH),
TeKYILero KOHTpPJs 1 LeHTpudyru 2 wr, pebpakToMeTp,
IPOMEXKYTOYHOH BJIeKTpUYecKas NJAUTKA
aTTecTalMy, TPyNIOBbIX U
UHAUBUAYAJNBHBIX
KOHCYJIbTALlHH

6. [lopsapok aT

dna  arrectauuu  CTy,

TECTALlUHU CTYAEHTOB N0 ANCHHUIIVIMHE

IGHTOB 110 AUCUUIIMHE (MOJY/1H0) WCIO0Jb3yeTcs

TpaguLLHOHHAA CUCTEeMa KOHTPOJIA U OLlEHKH YCIieBaeMOCTH OGY'—I&IOLLLHXCH.

[lokasaTesn |PesysbTaThbl 00yueHUs KpuTepuu olieHuBaHUs
OLleHUBaHUS
OTaH4HO 3HaeT TepMHHOJIrHI0O W OCHOBHbIe|Cnoco6eH XapaKTepH30BaTh,
MOHATUSA BUOXHMHUH, CYLIHOCTb|0NKCHIBATb, PAacCKpbiBaTb CYLU[HOCTb
OUOXHMHUYECKUX ABJICHUH OUOXUMHUYECKUX ABJEHHH,
MOJIb3ysiCb ~ MPHUHATOHM  HAy4HOH
TEePMHUHOJIOTHEH B obJsiactH
OUOXUMHM, YETKO OCMbICJAUBAET U




BbICTPAHBaET
pasJIMyHbIMU
MOHATUAMU

CBA3U Mexy
OMOXHMHYECKHUMHU

YMeeT
KOTOPBIX
1151 00'bSICHEHH

uccseJoBaHuM
npodeccuoHaNbHDIX

WCN0JIb30BaTh
Hay4YHO-NpaKTHYeCKUe JOCTHXKEHUS, B
noKasaHpl
baKTbl, HJieu,
BaKOHOMEPHOCTH, KOHLEMNIHUH, TEOPHH,

OCHOBHbIE

OHOXHMUHYECKUE
TMIIOTE3bI,

s pe3y/bTaToB
u pelieHus
3ajay

IAKTUBHO JeMOHCTPHUPYET
[MOHUMaHHUe CYLHOCTHU COBPEMEHHbIX
npobseM WM 3aja¥y  GUOXUMMH,
KBaJIUPULMPOBAHHO OLleHUBaeT
XxapakTep, HanpaBJeHHOCTb %
MOCNAEJCTBUA BJIUSHUS KOHKPETHOU
X035 UCTBEHHOH AeaTelbHOCTH
6HOXMMHUYECKHE TMPOLECcChl KUBOTO
OpraHh3ma, aprymeHTUpyeT BbIOOD
MeToja WU aJropuTMa
npogeccuoHaNbHOH 3ajayd, yMeeT
CpPaBHUBATb u OLIEHUBATh
pasJiM4Hble Hay4yHble MOAXO/bI K
peleHro npobJsemM M 3ajay pasHbIX
THUIOB (byHzamMeHTaNbHBIX,
NMPUKJAJHBIX, HWCCJIEe0BATENbCKHX,
METO/IMYECKHX, TeXHOJOrMYeCKUX) B
06J1aCTH BUOXUMUHU

Bnapneer
PasBEpPHYTOr0, JOKa
Ha M[poOJIeMHbBIH
OUOXUMHHU

HaBbIKaMH

[NOCTPOEHHUA
3aTeJIbHOTO OTBeTa

BONPOC B 06JacTH

/leMOHCTPUpYET BAaZleHUe CUCTEMOH
NMPUEMOB aHa/lM3a W JIOTHYECKOro
M3JI0KEHWs ~ MaTepuasa,  4YeTKO
AprymMeHTHpyeT BBIGOP
npejJjlaraeMoro BapuaHTa pelleHUus
paccMaTpuBaeMoi npo6Jembl,
MOJIb3ysAIChb TJYOOKUMU 3HAHUSAMHU
OCHOB OWOXUMHH, [AesaeT 4YeTKHe
BbIBO/Ibl, a/leKBaTHbIe
MOCTaBJIeHHOMY BOTIPOCY.

Xopouio

3HaeT TEPMHUHOJIOTMIO H OCHOBHLIE

Ucnosb3yer 6asoBble MOHATHA U

MOHATHSA bruoxumuu, CYUIHOCTb TEPMHHbI B 06J1aCTH OHOXMMHH, B
6HOXHMHYECKHX TPQLECCOB Les10M MOHUMaeT CYIHOCTb
OHOXMMHYECKHUX fABJIEHHH, MOXKeT
BBICTPOUTbD CBSI3H MEXAY
pasJIMYHbIMHU BUOXUMUYECKUMHU
MOHATHUAMU U poLieccaMu
YmeeTr MCI0J1b3QBaTh OCHOBHbI€ |/[eMOHCTPpUPYET OCHOBHbIE 3HAHUSA
Hay4YHO-NPAKTHYECKHE [OCTHXKEHHS, B[CYLHOCTH COBPEMEHHbIX Mpo6/eM U
KOTOPbIX MOKa3aHbl OHOXMMHYeCKHe[ajad GHOXUMHH, MOXKET OLEeHUTb
baKThl, ujey, THNIOTE3bI, [XapaKTep, HanpaBJIEeHHOCTb u|
3AKOHOMEPHOCTH, KOHLENLHU, TEOPHH [[IOCAEACTBUSA BJIUSIHU S
s 00'bSICHEHUS pe3yJbTaTOB [XO39MCTBEHHOM /JeATeJIbHOCTH Ha
UCCe/l0BaHUH H peleH e GHOXUMHYECKHE TPOLEecChl KHBOIO
npodeccuoHalbHbIX|3a/ay opraHusma, crnocobeH  BbIGpaTh

METO/| pelleHHs NnpodeccuoHalbHON
3a/a4yM, XapakKTepusyeT pasJIMuyHbIe
Hay4YHble [OAXOAbl K pelleHHIo
npobseM W 3ajay pasHbIX TUIIOB
(pyHAamMeHTaNbHBIX, MPUKIAHBIX,
HCCAE0BATENbCKHUX, METOAUYECKHX,




Ha TMpo6JIEeMHBIH

BONIPOC B 006J1acTH

TEeXHOJIOMMYeCKHX) B obsactu
OHOXHUMHUHU
Biageer HaBbIKAMHU nocTpoeHus [/leMOHCTpUpyeT BJIaJleHue
pa3BEPHYTOrO, JOKA3aTEJbHOrO OTBETA[IpUeMaMu nocjeZi0BaTeJbHOro

dHaJiu3a W H3JIOKEHHA MaTepHaJad,

BUOXUMUHHU 060CHOBbIBaeT BbLIGOP
npe/JlaraeMoro BapuaHTa pelleHus
paccMaTpHUBaeMou npobsieMsl,
MO/bITOXKHBAsA COOTBETCTBYIOLIMMU
BbIBOZIAMH.

YnoBaeTBO- |3HAeT TEePMHHOJOTUI0 W OCHOBHbIe|/laeT onpejeseHus OCHOBHBIX
PUTEJIbHO OHSATHSA OUOXHMHH, CYU{HOCTb [0MOXHMUYECKUX NOHSATHH,

BUOXUMHUYECKHUX TPOLLECCOB UCMbITbIBAET  3aTpPyAHEHUs  [pH
ONUCAHUHU cBA3€M MeWay
pasJIMYHbIMHU BUOXUMUYECKUMHU
NMOHSATHAMU U ABJICHUSAMHU

YMeeT UCNOJIb3PBATh ocHOBHbIe|CniocobeH NepevyuciIUuTb

Hay4YHO-paKTH4YECKHEe JOCTHXKEHHS, B|COBPEMEeHHble Npo6JieMbl U 3ajaydu

KOTOpbIX T[OKa3aHbl OUOXUMHUYECKHE [BUOXUMUH, ONnucaTh Hay4yHble

baKThl, UAEeH,[MOAX0Abl K pEeLIeHUI0 THIHYHbIX

rMIOTE3bl,3aKOHOMEPHOCTH, KOHIIENLUY, [MpobaeM M 3aAad B o06JsacTH

TEOpUMu /il 06'bsgHEHUS] pe3yJibTaTOB|OMOXMMHHM, MOXET MCI0Jb30BaTh

uccae 0BaHUN 1%} peuleHUA|NOJNYy4YeHHble 3HaHUA B 00J1acTH

npodeccMoHaIbHbIX 3aa4 buoxumuu JiA peleHus
npodeccuoHalbHbIX 3314

Baageert HaBbIKAMU nocrpoeHus |/leMoHCTpHUpYyeT CMOCOBHOCTh

pasBEpHYTOTO, A0KA3aTeJbHOro oTBeTa|QopMyHpoOBaTh OTBET Ha

Ha MpOO6JIEMHbIM [BOMPOC B 006/1aCTH|[Npo6GJeMHbI BONMpOC B 06JaCTH

OUOXUMUH CeJIbCKOX03SHCTBEHHOW [BUOXMMHUU  CeJIbCKOX03AMCTBEHHOM

NpOAYKLMH NpOAYKLUHWH, HaxOAUTb  THUNOBOE
pelieHue nNpobdJieMbl

Heyposner- [3HaeT TepMUHOJIQrH0 M OCHOBHble|He crnocob6eH H3JI0KHUTb OCHOBHbIE
BOPUTEJILHO  [[MOHATHA 6UOXHUMUH, CYUIHOCTb |[DUOXMMHYECKHE MOHSTHS,

OUOXUMUYECKUX MPPIECCOB BaTpPYAHSETCS ONKUCATh CBSI3U MEXAY
pasIMyHbIMH OUOXMMUYECKUMHU
MOHATHAMMU U ABJEHUAMHU

Ymeer UCIO0JIb30BaTh OCHOBHbIe[He  umeeT  mpejcCTaBJieHUs O

Hay4YHO-TIpaKTHYeCkHe JOCTHXKEHHUS, B|COBDEMEHHbIX NnpobJiemax U 3ajavax

KOTOpPbIX MNOKa3aHbl OWOXMMUYecKHe |OMOXHMMHHM, He 3HaeT Hay4HbIX

bakThI, uJeu, [moAX040B peuieHus

FUIOTE3bI,3aKOHOMEPHOCTU,KOHLENLUH, MpodecCHOHANbHBIX 3a/1a4

Teopuu AJs 06bACHEHUS Pe3yJbTaToB

uccae0BaHUH H pelleHus

npodeccuoHaNbHbIK 3a4a4

Braseer HaBbIKaMH nocrpoeHusilHe  uUMeer  HaBBLIKOB  aHaJMW3a

pa3BepHYTOr0, /I0KA3aTeJbHOI0 OTBETAMaTepuaJa 1% NIOCTPOEHUS

Ha npobJeMHbIA |[BONpPOC B 00J1aCTH j0KAa3aTEJIbHOIO OTBETAa Ha

GHOXHMHH npo6sieMHbIH Bompoc B 06JacTu

OUOXUMHU




7.Co
CoOTBETCTBYeT y4ebHO

rJIacoBaHue pa6oyei nporpaMMbl
My IJIaHY, YTBEPXJAeHHOMY YueHbIM coeToM GTBEOY

BO HoBocu6upckoro F'AY, npoTokon oT « 03» _utona 2024 r.Ne_5
Pa6oyas nporpaMmma o6Cy/igHa U yTBEpXK/AeHa
Ha 3ace/laHuu Kapeaphl
NMPOTOKOJ OT «_06_» __ HIOHSA 2024_r.Ne10
3aBeayonui kKagegpoi H.H. Kounes
MOATHCH dUO

(RosKHOCTB)

[Ipeacenarens y4ebHO-
MEeTOJIMUeCKOro coBeTa H.C. Axosnesa
(ioJIKHOCTB) N0/MHCh 425 10]

Paboyasa mnporpamMma
YTBEPXKAEHHOMY Y4YEHBIM CO
«__» 20 1. Ne

HM3meHeHUH He Tpebye

[Ipeacenarens y4ebHO-
MEeTOJMYeCcKOoro coBeTa (Kol

o6CyZieHa W COOTBETCTBYyeT YyueGHOMy IJIaHy,
getoMm ®T'BOY BO HoBocubupckoro I'AY, mpoTOKoJ OT

rce/r3MeHeHusi BHeCEHb! B pasgesi(-bl):

HYKHOE TMOJUepPKHYTh

ICCHHU)

(momxHOCTB)

NoAMNHCH ®HO

Paboyas mnporpaMma

o6Cy’KZieHa U COOTBETCTBYeT Yy4eOHOMYy TJIaHYy,

yTBepKAeHHoMy YueHbiM coeToM PT'BEOY BO Hosocubupckoro I'AY, npoTOKOM OT

«__» 20  r.Ne_

HM3meHeHuii He Tpebye

[lpeaceparens yuebHO-
METOJIMYECKOro coBeTa (Kol

TCA/U3MeHeHHsi BHECEeHbI B paseJi(-bl):

HYWHOE NOAYEPKHYTE

MUCCHHU)

(ROMKHOCTD)

MoANHCh ®HO




y4yeOHOM aucuumiInHbl b1.0

O6was TpyL0eMKOCTh [

4acoB).

JlucumniarvHa OTHOCUTCA
JucyunirHa _51.0.28 Buoxumus B cOOTBETCTBUHU € TpeboBaHUAMU PI'OC

AHHOTALIUA
.28 buoxumus
36.03.02 300TexHuA
ACLIUIIJIMHBI COCTaBJIsIeT _5_3a4eTHbIX eAuHULbI (180

K 00s13aTeJIbHOM YaCTH.

BO u ¢ yyerom I10OII (npu H

komnetreHyuit (YK, OIK, IIK,

Tabsuua 1. CBA3bL pe3yIbTaTOB 0

QJIMYMK) HanpaBJ/ieHa Ha QOpMHUPOBaHUeE CJIeAYIOIUX
[ICK, [1KO, I[TIKP, [1KB):

OyYeHHs C NPUobpeTaeMbIMH KOMIETEHIHAMM!

Kauecmea cbipbs U NpodyKkmos

Ko v HauMeHOBaHHe Kop vHaumeHoBaHuKe 3annaHvpoBaHHbIe pe3ybTaThl 00y4eHHA
KOMIEeTeHUHH HHAHUKaTOpa JOCTHMHEHHA
KOMNOETEHUHH
3HATB: - cmpoeHue, MemaboausM U BYHKYUOHUPOBAHUE
OIlK-1 Cnocoben onpedeasme MOIK1.1 Onpedensem
Guonoeuyeckull pcmam ¢, [Buosocudeckuti pcmam G PUCEEHHELE MOTEGYA,
P i VG lymern: - NPOrHO3HPOBATh MNOCJAEACTBUA  CBOEH
HOpMAMUBHbLIE HOpMAMueHble s
]'[pOd)E.'CCHOHaJIbHDH AeATe/bHOCTH, PauHOHaJABHO
06w eKkAuHu1ecKue o6weKauHyvecKue
MCMO0J1b30BaTh OHOJIOrHYECKHEe 0COOEHHOCTH HBOTHBIX
nokasameau  0pzaHos u jnokasamenu opa2aHos u .
cucmem opeaHu3mMa cucmem opeanuIMa BPELHNERARATAY e BPegyiL Y
P BnageTh: - mepMUHAMU U NOHAMUAMU GUOXUMUU npu
DICUBOMHDLX, a makice HCUBOMHbJ

oﬁu;emmmwecmﬁ OUEHKe Op2aHoe U cucmem op2anHusma
PHCUBOMHBIX

DHCUBOMHO20 u
BHATH: —-Memodul u cpedcmea XUMUYECKUX
lpacmumensHo20 HOINK1.2 Baadeem Hagulkamu y
LiccaedosaHull;
npoucxoxcdeHus cnoab3oegHus  (usuonozo-
Ymemu. - UHmMepnpemuposamao pesyabmambl
GUOXUMUYECKUX Memodoa i
eyl B ot Guoxumuveckux  uccaedosanull  0as  onpedeneHus
e eccg b a LN Nt HU3U0A02UHECKO20 COCMOSIHUS HCUBOMHbIX, (0 MAKMHCE
poy ’ npu ouyeHke Kavyecmeda nNpodykmos HCUBOMHO20 U
Kayecmaa bipbs U NPodyKkmos
pacmumeAbHO20 NPOUCXOHCAeHUS;
DICUBEMHOJ0 u
Baademb:- GUIUKO-XUMUYECKUMU U OU0A02UMECKUMU
pacmumenbHozo
Memodamu aHa.ausa, npuemamu MOHUMOpUHZAd
npoucxoxcdeHus
OGMEHHBIX ~ Npoyeccos 8  OpeaHu3Me  JHCUBOMHbLIX,
mexHoso2ueu onpeaeﬂeﬁm XUMUHECKO20 cocmaed,
cenbckoxo3salicmeeHHOU npodyKyuu
3HATL:—6UOXUMUYECKUE NPOUECCHLl 68 0p2aHax U MKAHAX
OITK-4 Cnocoben [HOIK 4.1 pumensiem Hud p
HCUBOMHBLX,;
060CHOBLIBAM b U |0CHOBHbIE @CMECMBeHHbIE,
YMeTb: -npumeHamb  3HAHUA 0  GUOXUMUYECKUX
peaausoeslieams 8 [buosoauuerkue u «
" npoyeccax npu 060CHOBAHUU MEXHOA02UL NPOU380ICMada,
npogheccuoHanbHol npoeccudHanbHble NOHSIMUS . 4]
XPAHeHUs u ﬂ&‘pﬂpﬂﬁﬂmku CeNbCKOX03AUCMBEHHOU
desamensHocmu COBPEMEHHbIE U Memodul npu pewexHuu npod Kyuu ;
mexHoa02uu ¢ lo6wenpodpccUOHAABHBIX 4 f o
BJI&,{I,ETI;:‘*HGBHKG.MU AQHAAUMUYeCKoU paﬁomb; no
LUcnoab3osaHueM  npubopHo- Badau .
« onpedeneHuto 6uoxumMuveckux nokazameaneti,
uHCmpymMeHmanvHoll 6assl u
LCN0AB3YEMbIX NPU OYEHKE COCMOSHUS HCUBOMHBIX.
MR TanIR HeRdtihe 3HATH:~OCHOBHEIE NpHBOPLI NNpHMEHAEMEBIE npy
ecmecmeeHHble, HOIK 4.2 Q6ocHoabigaem S p P
OHOXHMHYECKHX UCCeJ0BAHHAX;
Guosozuveckue U ucnoab3osfHue npubopHo-
o YMeTh: —npaguasHo nodéupame npubopsl u Memodul 045
npogeccuoHabHble NOHAMUSA, [UHCMpYyMeHmaasHol 6a3bl npu
HCCﬂBdOBHHHﬂ 6HOXN.MH1§8CKUX npoyeccax e opaaHax u
(€] makwkmce Memodbl npu peweHuu
MEAHAX HCUBOMHbLIX, O mMakKxce das OYeHKU Ka4vecmeq
peweruu 06uienpodeccCuUOHANbHBIX 5 =
CeNbCKOX03AUCMBEHHOU npodymguu;
o6uenpogeccuoHanbHbIX saday i
o 9o BaajeTb:-Hagblkamu npogedenus  uccaedosaruil  u
paspabomku HOBbIX mexHosoeull H
cneyuaauzuposaHHoM 06opydosanuu
YyebHas JeATeJIbHOCTb COCTOMT U3  sekyul, Aa60pamopHbIX,

camocmosmesibHOU pabombuil.

[IpomexxyTouHas ¢opm

d KOHTPOJIA - 9K3aMEH.
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