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PABOYAA IIPOTPAMMA M CLUIIJIMHBI (MOAYJIST)

b1.0.27 Buoxumus

[Mudp 1 HAaHMEHOBaHHE AUCLUITHHEI

36.03.02 30gTexHus (ypoBeHb 6aKaiaBpvara)

Koa b HauMeHoBaHHe HAMnpaB/JeHHA NOJATOTOBKH

[Tpo¢usb: 300NCHX0/I0THUA M 6JIATONOJTyYHE }KMBOTHDIX

Hanpaenenuocts (npoduns)

Kypc: 142

CemecTp: 2/4

PaKyibTeT (MHCTUTYT)

OuHas, 3a04Has (Habop 2023)

BMub

OYHa#d, 3a04Has, OYHO-3a04Has

06beM AuCHUNIMHBI (MOAY/1s)

Bup 3ausTuii 06bem 3aHATHEH Cemectp
[3aueTHbIX e /uacos]
OYHaA 3ao4yHas 04YHO-3a04Has
0O61ias TPyA0eMKOCTb 10 yye6HOMy miiany |  5/180 5/180 2/4
B Tom uucie,
KonmakmHas pa6oma 76 24
3aHATHUA JTEKIIMOHHOI0 THUIIA 28 10
JlabopaTopHble 3aHATHUSA 48 14
CamocmosimenvHas paéoma, ece2o 104 156
B Tom yncne:
KypcoBo# nnpoekT / KypcoBas pa6oTal
KonTposbHas pabora / pedepat / PIP K K 2/4
dopma KOHTPOJISI 3K3aMeH / 3aueT / BayeT ¢ 3 3 2/4
OLIEHKOM

HoBocubupck 2023




Paboyas nporpamma co
FOCyZlapCTBEHHOr0  06pa3oB
6akaJaBpuUaT N0 HampasJeHy
npukasoM MuHoGpHayku Poc

[Iporpammy paspa6oTau:
I[Ipodeccop kadenprr BeTepu
FEHETHUKU U GUOTEXHOJIOTHH,
6M0JI. HayK

CTaB/IeHa Ha OCHOBAHHM TpeGoBaHuit DegepaibHOro
dTCJIbHOTO  CTaHAapTa BbICWIEr0 06pa3oBaHms -

(10 10AroToBKH 36.03.02 300TeXHus YTBEPKAEHHOT 0
CuKu 0T 22.09.2017 Ne972.

HapHOM

JIOKTOD _
_ KopoTkeruu 0.C.

(aomKHOCTD)

MoANHCh dUO




1. Ilnanupyemsie pe:
COOTHECEHHbIE C pe3y/IbTaT

Avcuunania Buoxumu
yaerom IIOOI (npu Hamur
KomnereHuui (YK, OIIK, I1K, |

Tabsmna 1. Csi3b pesybray

3YyJIbTAThl OOYYEHHA IO AUCUHMIUIMHE (MoayJiio),
AMM OCBO€HHS 06pa3oBaTeIbHOIM NporpamMmmel

AL B COOTBETCTBMH C Tpe6GoBaHusaMu GILOC BO u c
[MM) Hanpas/jieHa Ha
ICK, IIKO, ITKP, [IKB1):

rOB 00yYeHus C NPUOGpPeTaAEMbIMU KOMIIEeTEHIIUAMU

dopmupoBanue ciepyoimx

COBPEMEHHbIE MEXHOA02UU €
UCNONb308AHUEM NPUBOPHO-
UHCMPYMEHMAAbHOU 6a36l U
Licnoab3osames OCHOB8Hble
ecmecmeeHHble,
buosio2uYecKue u
npoeccuoHabHbIe
NOHAMUSA, a Makice Memaoodsi
npu peienuu
obuwenpodeccuoHanbHbIx
saday

NOHAMUA U Memodst npu

Koa v HanMeHoBaHue Koz u maumenosanue 3anlaHUpoBaHHbIE PE3yIbTAThI o06y4eHHs |
KOMIIETEH I H HHAMKATPPA JOCTHIKEH S
KOMIETeHIHH
Ol1K-1 Cnocob6en |MOI1K1.1 Onpedeasiem TS i cr;paeﬁue, Memat’ioﬂuam L
onpedeasme  6uonozuveckuil |6uosozuyedkull cmamye, gji:;:.foH_UP?]?O?LQOSi;eoe;;:f ﬁf:)ii};y;mm fanek
g?ﬁ?}i};”uqe;ﬁf‘mmm%w g;zﬂ;mﬁ:z;ue MPOPECCHOHANBHON  JIeATeNbHOCTH; palHOHaIbHO
0Kkasameau  opzanoe  u nokazameau  opzamos  u :;1%1:332?; npoiggﬁzl::::z}gl;y}{u;:?68HHOCTH
i{femoegﬁmx, 5 opa(;:f;:;;g f,?;gféf,{m Rpedsa BaageTts: - MEPMUHAMU U NOHAMUAMU GUOXUMUU Npu
st - o OOWeKAUHUYeCKOU — OyeHKe OpzaHos u  cucmem
npodykmoe xcueomrozo u PReaHu MG HeHg oMb
A —— HOITK .2 Biadiin 3HaTh: ~Mfmode: u - cpedcmea  Xumuyeckux
npoucxoxcdenus HAGLIKAMU |  UCNOAB308AHUA :'i;f:i%uu;uﬁmepnpemuposamb pesyabmam
ﬁg;i%ﬁ;ao-6%,13:43;?;5:23 buoxumuyeckux uccaedosanuli  das onpedeserus
o6MenHbx | npoyeccos, a pusuonozuveckozo cocmosius JHCUBOMHBIX, @ MaKxce
marxce kayecmea coipba u Npu  OyeHke Kavecmea npodykmog HueomHozo u
npodykmos | xcusommozo y PACTUMENbHO20 NpoucxodcdeHus;
aEmuTE k020 Baadembv:- dusuko-xumuveckumu u 6uos02udeckumy
nipouEKoNcIHLS wmemodamu  aHaausa,  npuemamu MOHUMOpUH2a
0OMEHHbIX npoyeccos & opzanuzme HCUBOMHBIX,
mexHosio2uell onpedeseHus xumuueckozo cocmasa,
Ce/1bCKOX03AUCMBeHHOU NpodyKyuu
0ITK-4 Cnoco6en MOITK 4.1 Mpumensem 3H3Tb:—5HOXUMuLI€£:Ku€ npoyeccol 6 opzaHax u
060CHO8bIGAMb U [0CHOBHbIE edmecmaeHHble, PRI HEHR TN,
G 2 - YMeTb: -npumeHsms 3HaHus o 6uoxumuuecxu§
., npoyeccax npu 060CHO8AHUU MmexHo102ull
npogeccuonanbroll npogheccuonfiabHble GG o i b M
dessmensHocmu ;

CeAbCKOX03AUCMBeHHOU npodyKyuu ;

peweHuu o
Bragerb:-Hasoikamu anasumuueckori paéomest no
0buenpodedcuoHanbHbIX 2
iy onpedeaenuio buoxumu1eckux nokasameael,
UCNOAL3YEeMbIX NPU OYEHKE COCMOSHUSA HCUBOMHbBIX.
SHATb:-0CHOBHbIE NpPHGOPLI, NPUMEHsEMble NP
HOIIK 4.2 O6pcHosbieaem PHAER p P
OHOXMMHYECKHX HCCITe [ 0BAHHAK;
UCNO/b308AHUE NPUBOPHO-
& YMeTb: -npaguasHo nod6upams npubopel u memodsi
UHCIMPYMEHMAALHOU 6030l
i BeEl das  uccaedosanus  6uoxumuveckux npoyeccax @
pup Op2aHax U MKAHAX HCUBOMHBIX, A MaKxce 045 OYeHKu
06w enpodecruoHaabHbIX 7 iy
oo Ka1ecmea cenbckoxosslicmeenHol npodykyuu;

Biiagers:-Hasbikamu npoeedenus uccaedosaruii u
paspabomku HO8bIX mexHo02ull Ha
CneyuanusuposanHom obopydosatuu

2. MecTo AMCHUNIUHBI (Mopy

Aucuunavna Buoxumusa (

1

YK — yuuBepcanshbie KOMMETEHLIMH,
komnereHuu, IMCK — npodeccuonansro-crery
ycranosnenuble [1OOIT kak o6s3atenshbie, TKP
pekomennyemsle, ITKB — npodeccuonansmbie

OI1K — obLenpodeccroHatbHble KoMmneTeHuuu, [NK
MallIM3UpOBaHHbIE KOMNeTeHUuH, [TKO

JIfl) B CTPYKType 06pa3oBaTe/IbHO NporpaMmmel

DTHOCHTCH K 00513aTe/IbHON YacTH.

— MpogecCcHOHANbHbIE
— MPOYECCHOHANLHBIE KOMIETEHLIMH,

— IpogecCHOHaNbHbIE KOMIETEHLLIH, yeranoeaenusie [100[] kak
KOMIETCHINH, YCTAHOBJIEHHBIE Q0.




«Pusmnosorus YKHUBOTHBIXY, «

ManHast  gucuuminua

OMHUpaeTcss Ha
AHAaTOMUS U Mopdosiorus ’KMBOTHBIX», «IKOJIOTUS U

KYpChl

AUCHHUIIIUH:

ballMoHabHOe NpUpoAONoAb3

HU3Y4YEHUS JUCHHMIIJIUH:
«Kopmonpoussocteoy, «Co

«KlopMiieHue  KMBOTHBIXY

BPDEMEHHbIE MEeTO/bl

OBdHNE M ABJAETCAI OCHOBOH A1 TIOCAeAyIoLero
«I'eHeTHKa KHUBOTHBIXY,

HCCIEeOBAHU A,

«OMHKCHBIe

TexXHoJsiorun», «buoxumug mo,

T0Ka 1 MdAca», «BHOTEXHOJ]OFHH B ’KHBOTHOBOJICTBEY.

Tab/nue 2 1o Kax/oi dopme ¢

3. CoaepixaHmne JUCHHIUIMHDI (Moayns)

Pacnipenesnenue wvacos

Tabsaunua 2. Ouynas popma

10 TeMaM ¥ BHM/AM 3aHATHU MpPeJCTaBASETCS B
DOYYEeHMS (ouHas, 3a0unas, 04H0-3a04Has)!

’7 Kosunyecrro yacos @opmupye- i
Ne Bup Camoct. | Bcero | Mble komme-
i HaumenoBanue pazgenos u tem Jekunu | sauartus pabora |noTeme TEeHUH
g o) (IP) (CP) i
1 2 3 4 5 6 7
1 Beeenue
1.1 KpaTkas ucropus, npeamer u 1 3 OITK-1
3a/1a4u OUOXUMHUU
2. O6mas 6uoxumms
21 |Benku 2 6 12 omk-1
2.2  YraeBogpbl H JIUITH | bI 2 2 6 OITK-1
2.3 |HyknenHoBble KUCAOTHI 1 2 3 OITK-1
2.4 ButamMuHbI 2 8 OITK-1
2.5 DepMeHTBI 2 4 12 OIK-1
2.6 [TopMoHBI 2 4 4 10 0I1K-1
2.7 (06MeH BelecTs u 3Hepruu 2 2 4 8 Ol1K-4
2.8 |06MeH yrieBoi0B 2 2 8 Ol1K-4
2.9 |06MeH munuaos 2 2 8 OlTK-4
2.10 06men 6enkon 2 2 8 OITK-4

«XUMUSAY,




9 Hanumenosanue paznenos Y tem J Koandecrso yacos ®opmupye-
2.11 (06MeH HyKJIeMHOBBIX KHCAOT 2 2 4 8 Ol1K-4
2.12  MuHepabHBII 1 BOAHBIHA 0dMen. 2 4 4 10 Ol1K-4

BsauMocBsisb 06MeHa PasIMHHbBIX
BelIeCTB
3 BHOXNMUs cenManu3NpoBaHHbIX TKaHeH 1 OpraHoB
3.1  Buoxumus Kkposu 1 4 4 9 OITK-4
3.2 Broxumus MblwedHoi, Hepslioi, 1 4 4 9 OITK-4
COe/IMHUTE/IbHBIX TKaHeH U
LEPCTHOR NPOAYKL MU
4. BroXuMHA HEKOTOPBIX npo 1YKTOB )KMBOTHOBO/CTBa |
4.1  |Buoxumusa mosioka u i 4 5 10 Ol1K-4
MOJIOKOOOpa3oBaHus
4.2 |buoxuMus aiiua, SU4HOM npolykiuu (1 2 4 7 OTTK-4
1 Meja
KonTpossnas pabota 12 12
[loAroToBKa K 9K3aMeHy 27 27
HToro 28 48 104 180
3ao4yHas ¢popma
[ KosimyecTBo yacos dJopMpre-—'
Ne I Bup Camocr. | Beero | Mbie komne-
fija Haumenosanue paspesnios u rem ﬂEIjT[JjHH e paBora |momens TeHLHH
| ( (JIP) (CP)
1 Z ' 3 4 5 6 i
4-1 cemecTp
1 BBeaenue
1.1 KpaTkas ucropus,npeamer u sanauu |1 3 4 OIK-1
OUOXHUMHH
2 0O6man 6uoxumus
2.1 [Benkwu 1 2 11 14 OITK-1
2.2 YrnieBoAbl U IMNH/bI 8 8 0l1K-1
2.3 HykJeHHOBble KUCTOTEI 8 3 OITK-1
2.4  BuTaMHHBI 2 i té] 12 OITK-1
2.5 |PepmeHTHI 2 10 12 OI1K-1




P\IQ ] HanmenoBanue pazaenos f rem Konwnyectso yacos f Popmupye- |
2.6 [FopMmoHbI
P 2 8 T i S
574
2 O6MeH BelecTs u 3Hepruun 2 5 7 OITK-4
2. 6
8 |06meH yriieBogoB 2 8 10 O11K-4
2.9 06meH unuA0B 8 8 Ol1K-4
2.10 |06MeH 6eskoB 2 8 10 OI1K-4
2.11 |06MeH HyKJIeMHOBBIX KHC/IOT 8 8 OI1K-4
2.12 |MuHepanbHbBIH 1 BO/IHbIH oﬁTeH. 3 te] OITK-4
B3anmocBa3b 06MeHa pasinyHbIx
Bell|eCTB
3. Bbuoxumusa Cnenya/IM3UPOBAHHBIX TKAHEeH 1 OpraHoB
3.1  Buoxumus KpoBu 2 8 10 OITK-4
3.2 |bUHOXUMUSs MbILIEYHOH, HEPBHOH, 2 8 10
COEIMHHUTENIbHBIX TKaHel U OIlK-4
LIEPCTHOH NPOAYKIHH
4. BHOXHMUS HEKOTOPBIX NIPOAYKTOR ’KUBOTHOBO/JACTBA
4.1  BuoxuMus MosiOKa U 2 6 8 OlK-4
MOJIOKOO6Pa30BaHUs
4.2 Buoxumus siina, AMYHON NPOAYKLAH 6 6 OITK-4
U Meja
KoHTposibHas pa6oTa 18 18
[oaroToBka k aK3ameny 9 9
HToro 10 14 156 180
Y4e6Has JeATeNbHOCTD | COCTOMT U3 JIEKI{MH, J1abOPaTOPHBIX 3aHATHH,
CaMOCTOATENIbHON Pa6OThl, KOHTPOJILHON PaGOTHL. CTysieHTB! MOTYT yyacTBOBATH B
HayYHO-HCCIel0BaTeIbCKOM papoTe U B KOHpepeHLHsX.
3.1. CopepkaHue OTAeIBHBIX pa3aesioB U TeM
Pasden 1. Beedenue
Tema 1.1. Kpamkas ucmopus, nnpedmem u 3adauu 6uo.102UMECKOll XUMUL
[IpeaMeT 6uonoruveckoit XUMUH, ee 3Ha4YeHHe [y GUOJIOTUH, MeULHHBbI,
CeJIbCKOX03HCTBEHHOIO0 MPOMBBO/ICTBA, OMOTEXHOJIOTUH | APYrux obJsacrei




HAayKH M HapOJHOT0 X034 CTB

d.

Pasnen 2. 061mas 6uoxumus

Tema 2.1. Beaku
Cozepxanve 6esKoB B
DPUBUKO-XUMUYECKHEe CBOMHCT

b

OpraHax W TKaHAX JKUBOTHbIX. OYHKIUU Genkos,

Ba O0EJIKOB, METOAbI MX BbIJEJ/IeHHS, OYMCTKH,
ugydenus.  Kmaccudukauusg  6enkos. [IpocThle U CcAOKHBIE  BesKHy.
Hykneonporennsl.  Xpomoriporennsi, Poconporennel.  [uKonpoTenHsl,

Jlumonporenner. MeTtannomnpg
0eJIKOB B OpraHax M TKaHsX
CBOWCTBA GEJIKOB, METO/bI M}
besnkoB. IIpocTele U C0XE
DochonporenHsl.
[IpoTreoMuka u ee 3sHaUeHHUe.

e
b

Tema 2.2, Yeneeodvul u

Ctpoenwue, cBoiicTBa yra
yTJIEBOJIOB: MOHOCAXapH/bl, 0]
M TeTepomnoiucaxapubl). JIekT

Buosiornyeckass posb 1
Knaccupukauma nunugos. |
Cnuuepodocdonunuyer:
docoaTnanIXOMHBL  (N1eUTH
Couurodochommnuapl. nuko
6HOJIOTUYECKOM poJH.

Tema 2.3. Hykaeunogwie
Hykneosuaer. Hykiaeotny
kucsnot (IHK, PHK), ux otsinuu
['eHOMMKa U ee 3HaYeHUe

Tema 2.4. BumamMmuHbi

TEHHDbL. [IpoTeomuka u ee 3Hauenue.Cozepranue
PKUBOTHBIX. DYHKIUU 6e1KOB. PUINKO-XUMHUYECKH e

BBIZICJIEHNS], OYMCTKH, u3ydenus. Knaccuduxarus

ible  Gesiku. HyxsieonpoTeHHbL. XpOMONPOTEHHBI.
['mkonpoTennsl,

JlunonporenHpl.  MeTanI0npOTEHHDI.

unudui

CBO/IOB, MX POJIb B XKHBOH npupoe. Knaccuduranus

urocaxapupl. [loycaxapu/ibl (roMonosiMcaxapupl
UHBI.

HnnzoB. HeoMmbuifgeMble M OMbLIs€Mble JIMITH/IBI,
IpocTbie W cnoxkHble HMnuABLL  PochoaunH L.
docdaTuamrmsTaHOIAMUHBI (kedanuubl),
Hbl), docharuaunceprnnl, GpochaTHANINHOZUTEL
TUIUARL CTepon/ibl . O6Iast XapaKTepUCTHKA UX

2 KUC/10Mmbul

|bl. XUMHYECKHH COCTAB U CTPYKTYpa HYKJIEHHOBbIX
T€/IbHbIE€ 0COOEHHOCTH M GMOJIOrHYeCcKas POJlb.

Hcropua pasBuTus yu
BOKHEHIINX OHOJIOTHYECKU
THIIOBUTAMMHO3aX, THIEPBUT
HOMEHKJIaTypa  BHUTAMHHOB:
dusnonoruyeckas).

Kupopacmeopumbie sumd

ButamuHbl rpynner A

[lpoBHTaMHUHBI BUTaMHHA A: o
OpraHusme. YdyacTue BHTaAMU}L
YyrJIEBOAOB, JUNHUAO0B. Coxep

OHO0JIOrHYeCKHX 06'beKTax (Kpo

A O BUTAMHUHAX. OHPE,H,QJTEHHE BHTaMHHOB Kak

e
;rKTI/IBHbIX BewlecTB. [lonaTue 06 aBuTaMuHO3aX,

AMUHO3aX, aHTHBUTAMMUHaX.
OyKBeHHasA, XHMHYecKas

Knaccupukanua n
(MexayHapoHas,

I MUHDBI,
(petunonel). CTpoenue, CBOHCTBA, WCTOYHHKH.
-, B, Y-KapOTUHBI pacTeHHH U UX npeBpalleHue B
ia A B 3pPUTEJbHOM IMpoliecce, o6MeHe 6eJ1IKOB,
(QHH€ BMTAMMHA A W KapOTUHOB B OCHOBHBIX
Bb, MOJIOKO, )KeJITOK fINL, IeYEeHb ).




Butamunbl  rpynmel
[TpoBuTamMuubl D2 1 D3, Yyac
(Ca:P), akTuBHOCTH mem0YHO

Butamunbl rpynmer E |
PoJib TOKOQepoJioB. Mbleyx

Butamuns!l rpynner K (
CrpoeHnue u 6uosioruyeckas p

Butamun F. Ero npupop

Koansum Q (y6uxunon).

Bodopacmeopumuvie sum

Butamuubl rpynner B.
buonoruveckas poJib,
(tnamununupodocdara).

Butramun B (pu6odsia
y4acTHe B 06pa3soBaHUU Kode]
(maHTC
Brosioruyeckast posib, yyacrue
(HuKOTH
MUCTOYHUKH. Bruosiornyeckas pq

Butamun Bs (mupumok

Butamuun  Bj

Burtamun Bs

UCTOYHUKU. bBuosornyeckas
(mupugokcanbdocdara).
Butamuu Bi; (ymaHko6
pOJib.
Buotun (BuTamuu H).

Buosiornyeckast posib, yyacrue
QosneBas kucsiora (B
Brosiornyeckast poss Gponuena

D (xanbundeponnr). Crpoenue. Hcrounuku,
M€ B perysauuu obMeHa KaJbLUs U docdopa B kpoBu

it ocdarasbl npu paxure.

ToKodepoJibl). Buosioruyeckas u aHTHUOKCHJIAaHTHAs
A1 INCTpodus. KpeaTuHypus.

$unnoxuHoHbI). UCTOYHHKH BUTaMuHA K, Bukacou.
0/1b. Y4acTre BuTaMuHa K B cBepThIBaHMH KPOBH.
HbI€ HCTOYHHKH. CTpoeHre U 6Uooruyeckas pPOJIb.
Buosiornyeckas pob.

IMUHDBL,
BuramuH Bi (TMamuH). [IpUpoaHble MCTOYHMKH,
y4yacTtue B 00pasoBaHuHU KOQEepMEeHTOB

H). [IpupoaHble UCTOYHUKK. BUonoruyeckas poJib,
PMeHTOB (PMH, ®AL).

VTEHOBasd  KUCsoTa). [IpupojHble  MCTOYHUKW,
B 06pa3oBaHMM KOGEPMEHTOB (KOIH3MMA A).

HOBAs  KHC/IOTA W HUKOTMHaMuA). [lpupogHbie
P/Ib, y4acTue B obpasoBanuu kopepmentos (HA/).
CHH, TNUPHUJ0KCalb, NMUPHUIOKCaMUH). [IpuposHbie
POJIb, ydacThue B 006pasoBaHMM KodepMeHTOB
anaMuH). TIpuposHble MCTOYHHMKHU, BHOMOrMYecKas
CTpoenne u cBoicTBa. IIpUpojHble MCTOYHUKY.
B 00pa3oBaHUM KodepMeHTa.

MTaMUH Be wanm  Bo). [lpupoaHble HCTOYHUKH.
H KUCJIOTBI, y4acTHe B 06pa3oBaHUN KopepMeHTOB.

Yyactue bosreBoi KHCJIOThI B obMeHe HYKJIEMHOBbIX KHCJIOT.
Merano6sacTuyeckas aHeMus.
Burtamun C  (ackop@uHoBasi Kuciaora).  [IpupojHble  HCTOYHMKH.

brosiornyeckas poJie.

Butamun P (6uodsaoi

pOJIb.
Buramuu  U.
Brosiornueckas poJie.

Tema 2.5. ®epmenmui
[lonartue o ¢epmeHnTax
UCTOpHsA. XUMHUYecKass MpHUp
depMeHTHL.
Kunetuka ¢epmenrtaru

AKTHBHbIH LleHTD. AJTocTepuyy
OcHoBHbIe cBolicTBa de
bepmenToB. [IpUHUMIBI BbIEI(

CoBpeMeHHasi HOMeHKJIa

[Ipu3sH;

iouzbl). IlpuposHble McTOYHMKH. Buosiornyeckas

AKM  aBUTaMMHO3a.  [IpUpogHble  HMCTOYHMUKMU.

KaKk OMOJIOTMYeCKHX KaTaju3aTopax. Ux KpaTKas

0/a. OJHOKOMIIOHEHTHBIE H JABYXKOMITOHEHTHbIE

BHBIX DEaKIMH, MexaHM3M [AeiCTBUS (pepMeHTOB.
ECKUH LIeHTP.

PMEHTOB; GaKTOpPhl, ONpeAeNdAlLHe aKTUBHOCTD
PHHA U OYHCTKH.

Typa ¥ K1accupukauusi epMeHTOB.




[ToHATHE 0 IpOdepmen
perynauuu GepMeHTaTHBHOM

Tema 2.6. TopMOHBI
Onpenenenne. Topmo
Knaccupukauuss. MexaHHU3M
SH/IOKpUHHbIE XxKeJie3bl, ['nnep

HbI

rax (3uMoreHax), u3opepMeHTax U UX BAKHOI] poJiu B

dKTHBHOCTH.

Ux

obMeHa
OMOCHUHTE3a

Kak  3QQeKTophI
AedcTtBuda. Mecrto
- U THITOQYHKIIMS KeJies.

BellleCTB.
rOPMOHOB

FopMoHbI wMTOBHMAHOMN Kese3bl, CTPYKTYpa, CBONMCTBA, GHONOrMYECKOE

JlefcTBUe.
FopMoHbI momKeny04
CBOHCTBA, 6MOJIOTHYECKas POyl
l'opMoHBI MO3roBoOro ci
OHoJIOrnYecKas poib.
lopmonb! runortanamyc
CTPYKTypa, CBOMCTBA, OUOJIOTY
['OpMOHBI NMOJIOBBIX XeJI§
[IpocTarsanguHbL
Ucnonb3oBanue
YKUBOTHOBO/ICTBE.

ropm

Tema 2.7. O6MeH Benec

O6wias XapaKTepUCTHK:
obMeHa BellecTs.

Buosioruvyeckoe

HOM JKeJsie3bl

— HWHCYJIMH, TJIIOKaroH; CTPYKTYpa,

b.
Of1 KOPbI HaANOYE€YHHKOB; UX CTPYKTypa, CBOMCTBA,

a. ['opMoHbI nepesHelt W 3asHel n0Ju runodusa;
[YecKas poJib.

3. MIx cTpyKkTypa, cBoiicTBa, 6H0/I0rMYecKas poJib.

OHOB H HUX CHHTETH4YEeCKHUX dHAJIOT OB B

'TB M 9HEPTUM B OpraHu3Me
| 06MeHa BeIlecTB M 3Hepruu. OCHOBHbIE 3Tallbl

OKHC/JeHHe. McTopuss  QOpMHpPOBAaHUS COBPEMEHHOro

NpeJ/iCTaB/JIeHUs 0 OUOJIOTHYECKOM OKHUC/IEHHH.
depMeHTbl  JbIXaTeNbHOM 1Lend. CBOGOAHOE OKHC/IEHHUe. Oxkucnenue,
CBA3aHHOE C ¢ochopujinpoBanuem. Pa3zobueHue OKHUCJIeHUSs u

dochopunupoBanus u paxkrop

Tema 2.8. O6MeH yrJieB:
Buosioruyeckoe
AKeJlyZJOUHO-KHIIEYHOM TpPaKT

nepeBapuMBaHUU YraeBoaoB. (

KUBOTHBIX. PoJib KJIeTYaTKH.
ObpasoBaHue r/IMKOreHa B Ie
noAJlepKaHUU KOHLIEHTpaIUH
B OpraHax W TKaHAX.

[locnenoBaTenbHOCTL 3TAnoB
pacnaj yryieBoaoB. OKHUCIEHU(
KHCJIOT. JHepreTU4yeckuil 6al

3Ha4dYerune

bl €I'0 BbI3bIBAKOIIIHE.

DA0B

yryiiesoZoB. I[lepeBapuBaHUe yrjeBOJOB B
€ W uX BcacbiBaHHe. PepMeHThI, yyacTBywlMe B
COOGEHHOCTH NHILEBAPEHHsl YIJIEBOLOB Y KBaUHbIX
Cynb6a BcocaBLIMXCS MOHOCaXapH/0B (rsiroko3bI).
HeHU. CozepxaHue caxapa B KpoBU. Posib mevyenu B
Caxapa B KpoBH. [IpoMeKyTouHBIN 0OMEH yIrieBoJoB
AHaspoGHBIM  pacnay,  yrsieBoJioB.  [JIMKOJUS.
[PEeBpallleHUsI U UX POJib B OpraHusmMe. A3po6GHbIH
e MpyBaTa A0 aueTua-KoA. LUk TpukapboHOBbIX
1aHC 3TUX npoueccoB. IlentosodocdarHbiii nyTh

OKHCJIEHHUA YIJIEBOAOB U €ro BaXKHOe OMOJIOTUYEeCKOe 3HadyeHUe. ['/ItoKoHeoreHes.

Helporymopanbhas
'mnepraukemus.

peryJisi

Tema 2.9. 06MeH JIHHH,EWOB

oud  yrjaeBoAgHoro  obmeHa.  [umoraukemusi.




Buosioruyeckoe 3Ha4YeH

€ IMNUA0B. [lepeBapuBanue nunugos p KeJlyJ04HO-
KUIIEYHOM TpakKTe U HUX F

CacbIBaHHe. IMyJIbIUpOBaHUE WU 3HayeHHe 3Toro
fpouecca B obMeHe JiMnuoB. erunbe KHCJIOTBI U HMX GHOJIOrMYecKas poJib.

[TpomMexxyTouHbIH 06MeH iy 1/10B B TKaHAX W KJeTKax. OKUclIeHue FJIMLEpUHA U
ero OHoJIOTHYeCcKas poib.
OKHC/IeHHe KHMPHBIX | KMCJIOT. BHOCHHTE3 KHUDHBIX KUCIOT. O6Men
X0JiecTeprHa, pochoMNUA0B, pacna, GUOCHHTES U 610JI0rHYecKas posib B 3KUBOM
OpraHusme.
KeToHoBble TeJia. ObpazoBauue, buoxumMHYeckoe Ha3HayeHue.
MosieKynsipHble MeXaHU3MBbI B D3HUKHOBEHUS KETO30B.
Perynsauus nunuaroro ooMena.

Tema 2.10. O6men 6e1koB

Buosiornueckas posnb Gelikos. [IpoTeunsl v nporeuar! . Banauc azora u ero
Pa3sHOBH/IHOCTH,

Pacuiensienue 6enkon B gpraHax nuuieBapeHus. llentuasml.

Ocobennoctu  mnpespamienus A30TCOAEPIKAIIUX  BEUIeCTB y  ’KBA4YHBIX
’KUBOTHBIX. MUKPOGUHA/IbHBIH [CHHTe3 Geska B pepKeyiKkax XBa4yHbIX, CJAeNoi
KUIIKEe W TOJCTOM OT/ese KUINEYHHKA. 3HAYeHHE BeJIKOR MUKPOOHANILHOTO
CHHTE3a B IMTAHWUH )XBAYHbIX }XUBOTHDIX.

[lonnouenuevle u HEIOJ/JIHOLleHHble  OesIKU. BcacbiBaHue NPOJYKTOB
[lepeBapuBaHUsI 6e/IKOB.

HueHMe 6esIKOB B KHIlleuHUKe oA BJIWSHUEM OaKTepUH M MexaHHU3M
06€e3BpeXXUBaHUA TOKCHYECKUX MIPOAYKTOB.

brocrHTes 6e/IKOB U €ro PCHOBHbBIE 3TALbL

[yt npeBpalieHHs aMHUHOKHCJIOT (re3aMuHUpOBaHHe,

TpaHCaMHHHpOBaHHWe, JeKapHoKCHIMpoBaHKe). BHOCHHTe3 AMHHOKHUCJIOT B
opraHusme,

O6esBpexxuBaHHe aMMuaka B OpraHusMe (CHHTE3 MOYEBHHBI, rJIyTaMUHa,
acnapardHa 4 ap.)

OcobeHHOCTH 0O6MeHa | aMHUHOKHCIOT. Ucnonb3oBanne 6€3a30TUCTBIX
OCTAaTKOB aMUHOKHCJIOT B TKAHAX.
O61iKe MpUHIUIBI peryiguuu ooMeHa 6eKOB.

[IpuHOMOBI  HOpMHMpOBaHUs GenKkoBOro u dMHHOKHC/JIOTHOTO MHUTAHUS
KHUBOTHBIX.

OcobeHHOCTH 06MeHa 6esKkoB y ITUIL
[TaTosorum o6mMena 6enkop.

Oco6enHocTH 06MeHa xpo MOIIPOTEUHOB U JIPYTUX CJIOXKHBIX 6EJIKOB.

Tema 2.11. 06MeH HyK/IEMHOBBIX KHCJIOT

Paclenuienue u BcacsiBaHMe HYK/IEHHOBBIX KUC/IOT B KEJYJI0YHO-KHUILEYHOM
TPAaKTe. BUOCHHTE3 MyPUHOBBIX M NMHUPHUMHAMHOBDIX HYKJI€0TH/10B. MaTpUYHbIH
MEXAHM3M CHHTE3a HYK/IEMHOBRIX KMC/IOT. PaclienieHne HYKJIEMHOBBIX KHCIOT B




TKaHAX opranusma. KoneHble npoaykToi pacnaza nmypuHOBBIX U MTUPUMUIUHOBbIX
HYKJIEOTH/IOB Y Pa3HBIX BH/I0B Ce/IbCKOX03ANCTBEHHDIX XKUBOTHBIX U MEXaHH3M KX
06pasoBaHuUs.

Hapyuwenune o6mena nypunos.

Tema 2.12. MuHepanpHbIii U BOAHBIIN 0GMeH. B3auMocBaA3er o6Mena
Pa3/INYHBIX BEILeCTB

KosnyecTBeHHOE cofepikanue 1 cocTosHMe BOJZIbI B TKaHAX. BogHbBIN 06MeH U
€ro perynanus. CofeprkaHue MUHepalbHbIX BELIECTB B OpraHax U TKaHaX. Makpo-
1 MHKPO3JIEMEHTBI, X GHOJIOFUYEecKas PoJib U 06MeH,. Perynauusi o6MeHa Bogbl 1
MHUHEepa/IbHbIX BEIeCTB.

3HaYeHHe MaKpo- U MHUKPO3JIEMEHTOB B )KMBOTHOBO/ICTBe.

MoJieKyIipHbIe MeXaHU3Mbl, obecrnevuBamlIde eJMHCTBO U B3aUMOCBS3L B
o6MeHe BellecTs (06urue, MPQMEXYyTOYHbIE NPOAYKTBI IPH 06MEHe aMUHOKHCIIOT,
YTJIEBO/IOB, KUPHBIX KHCJIOT| TJIMLEPHHA W Ap.). Ob6parumocTs peaxkuuii npu
obMeHe BellecTs.

['opMoHabHBIE MEXaHU3MbI perysuuu obMeHa BellecTs.

Pasaen 3. Buoxumusa CenHa/IM3UPOBAHHBIX TKAHEeH U OpraHos
Tema 3.1. Buoxumus kposu

XUMUYecKMi coctaB  KpoBu. Beskw, YUJIEBO/IbL, JIMIWALI W JApPyrue
OpraHHveckne BellecTBa KpOBH. MuHepasbHBIA COCTaB KpoBH. OCOBEHHOCTH
XUMHUYECKOro cocTaBa M oOMeHa BellecTB GOPMEHHbIX 3/1eMeHTOB. [IpakTHyeckoe
NCHO/Mb30BaHHE OeJIKOB  KPOBH. Bo3pacTHble M BHJOBbIe 0COGEHHOCTH
XUMHY€CKOI'0 COCTaBa KPOBH MBOTHBDIX.

XHMUYECKUI cOCcTaB JUMDbI 1 JIMKBODa.

Tema 3.2. Buoxumus mpiuieyHoti, HepBHOoll, coedUHUMEAbHbIX MKaHell u
wepcmHoll npodyKyuu

XMMHMYECKHI COCTaB MBI 6esIKH, YI/IeBOJbI, JIMNIK/bI, a30TUCTble U
GesasoTHCTble BeliecTBa. MHUHepasbHBIH COCTAB. OT/iMunTeNbHBIE 0COGEHHOCTH
XMMUIECKOro CocTaBa MbIIIL ¥ Pa3HbIX BH/OB KUBOTHBIX, [ITHII, pb16. Buoxumusa
MBIIIEYHOr0  COKpamleHHs. XHMHYeCKHH COCTaB M 0COGEHHOCTH O6MeHa B
CepAeYyHON MbllIe. BHOXMMHYeCKHe H3MeHeHUs B MbIIIIIAX TPU aTpoduu U
Auctpodun. OkoyeHeHHe MBI, BHOXUMMS MSICHOM NPOJAYKTUBHOCTH: BJIUSAHUE
FEHETHYECKUX pAKTOPOB, KOPMJIEHHs U COJlePIKAHHSI.

XMUMHUYECKUH COCTaB HEPBHONH TKAHMU. Besiku, yraeBoabl, aunuzapl HEPBHOM
cucrembl.  HeGesKOBble  3KCTpAaKTHBHbIE U MHHepaJibHble  BellecTBa.
DYHKIMOHA/NBHAS CBA3b MEXKAY COCTOSHHEM HEPBHOW TKaHU U 0GMEHOM BellecTs,
XUMH3M Mepe/jaiv HEPBHOTO UMIYJIbCa.

Kosunaren. 3nacrun. Ipoteoraukansi, Myxkomnonucaxapubl. BuoxumMuyeckue
M3MEHCHHUA B COEJMHMTENbHOHW TKAaHW MPH CTAPeHHH M NATOJIOTHYECKUX
nmponeccax. bBHOXMMHUS KOXM, XUMHUYECKHH COCTaB LIepCTH W UIepCTHas




NPOAYKTHBHOCTD.

dakTopbI NOBBIIEHNS INEPCTHOH NPOAYKTUBHOCTH.

Pasgen 4. Buoxumus u

Tema 4.1. Buoxumus
ObMeH Bewects B M
CBOWMCTBA MOJIOKA M MOJIO

€KOTOpbIX NMpOAYKTOB ’KMBOTHOBO/CTBA

JIOKa ¥ MOJIOKOOGPAa30BaHUH

DJIOHOH kesie3e. COCTaB M PHU3HMKO-XUMHUYECKHe

SHBa y pasHbIX BHJOB J>XMBOTHBIX. BHOCHHTE3
KOMIIOHEHTOB ~ MOJIOKAa  (6JIKH, KHUpBI, YII€BOABI M [p.), peryasuus
MOJIOKOOOpa3oBaHHsl.  BUOXUMUS  MOJIOYHON NPOAYKTUBHOCTH  (BJAMUSHHE

FeHeTU4YecKuXx GpakTopoB, KopI

JIEHH S 1 TEXHOJIOTMH IPOM3BOJICTB MOJIOKA).

Tema 4.2. Buoxumus AHLQA, ANYHOMH NPOAYKIMM M MeJa

OcobeHHOCTH 06MeHa
CBOMCTBA AiLa.

CocraB u pusnKo-xuMuy

4. Y4e6GHO-MeTO J1u¢

A

r_4.1. CnMcoK OCHOBHOIA Ji

‘ 1.Kononaros, 10. B. Buox
Kononaros, C. B. Bacusibesa. —

978-5-8114-1823-7. — Tekcr :
oubamoTeyHas cucrema. — UR

\| 2.Kononaros, 10. B. Ocro
10. B. Kononaros, C. B. Bacusibe
2022. — 136 c. — ISBN 978-5-§

3JIGKTPOHHO-OUGJIHOTEYHAs CU
https://e.lanbook.com/book/2

BEIIECTB y nTUL. COCTaB M (PUIUKO-XUMHYECKHe

@CKHe CBOHCTBa Mejia

PCKO€e ¥ HHPOPMaIMOHHOeE 06eclieYyeHHe
MCUHMIIMHBI (MOAYJIs)

[UTepaTypbi?

MU XUBOTHBIX : y4e6HOe moco6ue / 0. B.
Cankr-Tletep6ypr : Jlanb, 2022. — 384 ¢. — ISBN
3JIEKTPOHHBIN // JIaHb : 3J1IeKTPOHHO-

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

crema. — URL:
13023

4.2. CNMCOK JONOJTHUTENBHOM JIUTEpaTypby?/ /|

\/1. Poroxwum, B. B. [IpakTuiyM no 61MoxumMuu  y4e6HO 6
Poroxun. — Canxr-Tletep6ypr | Jlaus, 2022, — 544 ¢, — [SBR®
1. — TeKcT : 3/1eKTpOHHBbI // J1aHb : 3/1eKTPOHHO-6MBIHOTeYHAS CHUC

3\,." _! i B
9965-6114-1586-
Tema. — URL:

https://elanbook.com/book/211406

\JZ. Oxpumenko, 0. B. OcHo

y4ebHoe moco6ue / 0. B. Oxpum

— ISBN 978-5-8114-2237-1. —

6ubsnoreynas cucrema. — URI

\} 3. Knonos, M. W. Buosiory
OMOXMMHYECKUX NPOLeccax B d
Knonos, B. U. MakcuMoB. — Car

2 He Gonee 3 MCTOUHNKOB;

He Gostee 5 ncrounnkos, nopmaTusHbr

&bl OUMOXMMUU CEJIbCKOXO035HCTBEHHOI NPOAYKIHH :
eHKO. — CaHkT-IleTep6ypr : Jlanb, 2022. — 448 c.
TeKcT : 3/1eKTpOoHHBIH // JlaHb : 3JIEKTPOHHO-

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

4€CKH aKTHBHbIE BellecTBa B GU3HOJOrHUECKHX U
PraHM3Me KHBOTHOrO : yyebHoe mocobue / M. U.
IKT-IleTepOypr : Jlanb, 2022. — 448 c. — [SBN 978-

C dKThl BKITIOYAKOTCH HA YCMOTpPEHHE NpenoaaraTens.




5-8114-1384-3. — Tekcr: 3
cucrema. — URL: https://e.lanbook.com/book/Z11019

\/4. Komaes, A. I'. Buokumusg CeJIbCKOXO3IMCTBEeHHOH npoaykumu / A. T,
Kowaes, C. H. AMutpenko, U.
Jlaub, 2023. — 388 c. — ISBN 978-5-507-48389-1. — Texcr : 3JIEKTPOHHBIH //

Jlaup

IEKTPOHHBIN // JlaHb : 3JIEKTPOHHO-OMOIMOTEeYHAsT

C. )Koso60Ba. — 3-e uzy, crep. — Cankr-Iletep6ypr ;

9JIEKTPOHHO-OMOGJIHMOTeYHas cucrema. — URL:

https://e.lanbook.com/book/Ei52340

4.3. Ilepeuensp pecypcos HHqmpmaummno-TeﬂexommyHnKaunonﬂoﬁ
ceTH «MHTEpHETY

Ta6ua 3. lepeyenn MHOPMaIMOHHbIX pecypcos

e

Haumenoauue

Anpec

n/m
il

OdbuumanbHbIi caiT
MuHcenbxo3a Poccuu

2

h

T

tp://www.mex.ru/

ArpapHas poccuiickas
MHQOPMaLHOHHas
cucTeMa

h

tip://aris.ru/

EMHBIH cepBHCHBIN
nopras MuHcenbxoza
Poccun

http:/ /servicemex.ru/Home/ RegistersAndRegisters

Poccen bX03Ha/130p
Poccuiickoii Degepaliyu

http://www.fsvps.ru/fsvps

HauuoHanbHbIH HHCTUTYT

BUOJIOrMYECKUX HAVK
AKkanemuu Hayk Kutag,
Ilekun

ht

[on g

3://ww.nibs.ac.cn./english/index.php

IlepBuyHbIe CTPYKTYPbI
6es1K0B - Swiss Prot

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

[IpocTpaHcTBEeHHbIE
CTPYKTYpPbl 6€/1KOB -
Protein Data Bank

http://www.BindingMOAD.org;
htty ://www.biochem.ucl.ac.uk/bsm/cath_new/;
htty ://www.ncbi.n]m.nih.gov/Structure/cdd/cdd.shtml

CrpykTypuble dopmysbl
XUMHUYECKHUX COeIMHEeHH
- ChemIDplus

htt :_//chem.sis.nlm.nih.gov/chemidDlusg

Be6-cTpanuna
HOMEHKJIaTyPHOTO
KOMUTeTa

http://d rnelson.utmem.edu/Cytocrome P450. html

10

CTpyKTypa reHos,
NOoC/Ie0BaATENbHOCTH
HyKJ1eoTui0B JIHK -
GenBank

httn://www.ncbi.nlm.nih.gov/GenbankXindex.htnil;

http://www.allgenes.org/

1]

Jlokanusanus reHos Ha
XPOMOCOME U cpejicTBa
BU3YaJIM3aLIMU TeHOB —
HapMap

httpt//www.hapmap.org

12

MeTabosmyeckue nyTu -
KEGG

http:f/www.genome.ad.jp/keg/

13

JlnuTepatypHble cebliku Ha
OMOXHMUYecKue

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

http: /www.biomedcentral.com/




I

[nccne,qosaﬂnﬂ - PubMed f

14 |3nexTpoHHo- http://nsau.edu.ru/library/e-cata]ogue/
6HbIMOTeYHas cucTeMa
HI'AY

15 |3nekTpoHHas www.e.lanbook.com

OUbIMOTEeYHas cucTeMa
H3aaTesnbeTBa «JlaHby

16 |Hayunas snexktponHas

6ubnoreka elLibrary.ru

www.eLibrary.com

17 |3nexTpoHHo-
6ubsroTeyHas cucrema

usiaresnbcrsa «MHdppa-M»

Www.znanium.com

4.4. MeToauyeckKue VK3
AUCHMIIIMHBI (MOAY/I10) U ca

1. Buoxumus: MeTosuYeCKH(
KOHTPOJIbHBIX pa6boT/ cocT. K
TEeXHOJIOTUYEeCKUH bakyb
http://nsau.edu.ru/file /24658

reT.

L/

I3aHHA /151 00y4al0UXCA N0 0CBOEHUI0

MOCTOATE/IbHOM Pa6oThl

> YKAa3aHHWA 110 BBINOJHEHUI0 CaMOCTOATENbHON U
)poTkeBuY O.C.; HoBocu6. roc. arpap. yH-T. buoJsioro-
HoBocubupck, 2023. 86¢.

2. KoporkeBuu 0.C., Ce6exxko
yue6. noco6ue. HoBocubupck: |

4.5. Tlepeyenr wuHpoOp
OCyIIeCTBJIEHUM 06pa30BaT(
BK/IIOYasA mnepeyeHb JIUIe]
MpOrpaMMHOro oo6ecne4dyeH
HarJIssAHbIX NOCOOHUIH

1. Ucnosib3oBanuMe BUsie0
OUOXUMHU CeNbCKOX039HCTRBEH

Tabsuna 4. llepeyens sui

0.M., Konosasnosa T.B. [lpakTukym no 6uoxumumn:

1T'AY, 2023. - 260 c.

MallMOHHBIX TEXHOJIOTUH, MCHOJIb3yeMbIX npu
PJIBHOTO Mponecca Mo AUCHUILIHHE (Moayo),
I3MOHHOT0O W CBOGOJHO pacHpPOCTPaAHAEMOro

A W WHPOPMALMOHHBIX CHPABOYHBIX CHCTEM,

[IPOEKTOPOB /I IEMOHCTPALMU BUAEOPUIBMOB 10
HOW IPOAYKI MU
L€H3MOHHOI0 MPOTrPaMMHOI0 06ecrneyeHus

Ne HaumeHoBanue Tun nuuensum vuan
n/n npaBoob/afatesb |
1. Mot oduc Mot opuc
2. |Bpaysep Anpexc.Bpaysep Anpexc.
3. Mupekc.Tesemocm Aupekc.
4. |Bpoysep Mozilla FireFox Mozilla Public License
| 5. |PatisioBsiti MeHemKep FreeCommande becniamuas
Tabauna 5. [lepeyens nmiakaTos (o Temam), KapT, CTeH/10B,
MaKeToB, ipe3eHTalui, QUIBMOB U T. 1.
Ne Tun HaumeHoBauue IlpuMeuanue —‘
n/n
1. Bupeodpunbmbl Buoxumus KqUeCTBEHHble peakLMuH s Ot 10 mun. 60
oInpejiesieHUs OesKoB, YIJEBO/bI,
HYKJICHHOBblE KHCJIOTbI, IMTTH/bI, BUTAMHHbI,
QepMeHTBI,  [OPMOHBI, UK. Kpebca,
FJIAKOJIN3, 06MeH 6esiKoB, 06MeH JIMNH/OB,
O6MeH yr/1eBo/IpB, TKAHEBOE /ibIXaHUE, O poJiv el




‘: | BOZbI B opraHusme
2. |llpesenTauuu [o BCEMY JIEKLIHOHHOMY Kypcy

Ot 50 10 90 cnaiigos Ha

Npe3eHTalu
3. |TecroBubie [lo Bcemy sie KLIHOHHOMY Kypcy B sHauuTenbHOM
3a/laHusi KOJIMYecTBe

4. |®ororpaduu Dopmyn coefinenuit amuHokucOT, 6es1koB, B 3HauuTeIbHOM

YIJIEBOJOB, |HYKJIEMHOBBIX KHCJOT, CXEMbI [KOJHYECTRE
06MEHHBIX NPOIeccoB

5. Kosmnekuuu MakponepnapaTh! KUBOTHBIX c 4w
BPOX/JAEHHBINH aHOMAJIUSIMH

5. OnucaHHe MaTepuaIbHO-TEXHHYeCKOii 6a3bI

Tabsuua 6. lepevenn M(I10JIb3yeMbIX TOMEIeHHI:

Ne Tun aypuropun [lepeyens o6opynoBanms
ayAUTOPHUH

Al AyJUTODHA /s | 3aHATH CranMoHapHBIH  MYJIBTUME THHHDLH TPOEKTOP,

VIEKLIMOHHOTO THUITA HOYTOYK, 9KpaH, ayInoodopy iosanue
(KOJIOHKH), MEKPO(OH, I0CKA.

HK-502 AynuTOpUsa A9 3aHATHI CranMoHapHbIH MYJAbTUMeJHHAHbBIH
JIEKLIHOHHOTO TMHE [POEKTOp, HOYTOYK, 3KpaH 3x4 M,
NIPaKTHYECKHUX 3aHSATHH, ayAn0060py0BaHUe (kos0HKM)
TEKYILIero KOHTPOJs U
IIPOMEXYTOYHOMH
ATTEeCTalUH, TPYIIOBLIX U
MHAWBH/lyalbHbIX
KOHCYJbTal Ui

HK-511 AysuTOopuna s CrayuoHapHbIi My IbTHUMe JHIiH b
V1abopaTOPHbLIX U [TPOEKTOP, HOYTOYK, aKpaH 3x4 M,
MPaKTHYECKHUX 3aHTHIA, ayAAinoobopyoBaHHe (KOJIOHKH),
TEKYIIero KOHTPOJIs U neHTpryru 2 wt, pedppakTomerp,
TTPOMEKYTOYHOM JJIEKTpUYeCcKas MAUTKA
ATTECTALUU, TPYNIPBbLIX U
MHAWBUAYaIbHbIX
KOHCyJIbTalM L

6. llopaaok arrecranuu CTYAEHTOB 110 JUCIIUIIJINHE

Ana  aTTecTauuu CTYAEHTOB MO AUCHHIUIMHE  (MOQY.A10) HWCHONB3YeTCst
TPAAMIIMOHHAS CHCTEMa KOHTPQJIA U OLIEHKH YCIIeBAeMOCTH obyyaromuxcsl.

[lokasatenn |PesynbTarhl 006yYeHUs Kputepuu onenupanus
OLleHHUBaHH4
OTanyHO BHAeT TEPMHHOJIOTHIO M  OCHOBHBIE|CIOCOGeH XapaKTepu3oBaTh,
[OHSATUS BHOXUMHH, CYWHOCTb (ONKUChIBATh, PAacKpbIBaTh CYIHOCTH
OUOXMMHUYECKUX SBJIEHHH BUOXHMHUYECKUX ABJIEHUH,
MOJIL3yACh  NPHHATOH  Hay4yHOH
TePMHHOJIOrHeN B obJs1acTH
OMOXMMHH, YETKO OCMBICAHBAET |




BbICTpauBaeT CBSI3H Mem,ﬂ

Pas/IM4HbIMHK OHOXMMHYECKUMU

MOHATHAMHU
YMeer UCN0JIb3QBaTh OCHOBHbIE|AKTHBHO AEMOHCTpUpYyeT
HAyqHO-NIPAKTHYECKHe JJOCTHMKEHHS, BIIOHUMAaHHE CYIIHOCTH COBPEMEHHbIX
KOTOPBbIX TOKasaHBI GUOXMUMHYECKHe npobseM W 3ajay buoxummy,
baKThbI, HJleH, FHINIOTe3bl, [KBAJIHQUIIUPOBAHHO OLleHUBaET
SAKOHOMEPHOCTH, KOHILENLHH, TEOPHH, [xapaKTep, HalnpaB/JeHHOCTh U
1151 06 bsICHEHUH PE3y/IbTaTOBOC/AEACTBUSA BJAUAHUS KOHKpeTHOH
rccaen0BaHUH H PelleHUd [X039HCTBEeHHOH JAeATeNbHOCTH

npoeccHoHaIbHbIX Basay

OHOXHMUYECKHE TpPOLecchl KHUBOrO
OpraHM3Ma, aprymeHTHpyeT BbiGop

MeTo/1a UJIH aaropurma
npodeccuoHambHOH 3a/layd, ymeer
CpaBHUBATh U OL€HUBATh
pasivvHble Hay4yHble TMOAXOAbI K

PEIIEHHI0 NPO6JIeM U 3aJa4y pas3HbIX
TUIOB (dbynpamenTanbHbIX,
NPUKNA/IHBIX,  UCC/E/J0BATENbCKHUX,
METOAIHYECKHX, TEXHOJOIMYeCKHX) B
06/1aCTH GHOXUMHUH

Bnajeer

OHMOXUMHUHU

HaBbIKaMH

MOCTpoeHHs JIeMOHCTPUPYET BJIaZIeHHe CUCTEMON
PasBepHYTOro, JOKa3aTEeJIbHOrO0 OTBETA
Ha [po6JeMHBIH BAQNPOC B 06/acTH

NIPUEMOB aHaJIM3a U JIOTHYECKOro
M3JI0KeHWsI ~ MaTepuasa,  4YeTKo
ApryMeHTHpyeT BbIGOD
pefilaraeMoro BapuaHTa pelieHus
paccMaTpuBaeMou npo6Jiemsbl,
NOJIb3YACh TNYOOKMMU 3HAHHAMMU
OCHOB OMOXMMHH, JeNaeT YeTKue
BbIBO/Ibl, aZleKBaTHble
MOCTaBJIEHHOMY BOTIPOCY.

Xopoiiio

MOHATHSA

BHAaeT TEepMHHONOrHI0 U
OHOXHMUH,
GHOXMMUYECKHX NPOLIECCOB

OCHOBHbIE
CYIHOCTb TEPMHUHbI B 06JIACTH GHOXHMHH, B

Wcrosibdyer 6asoBble mousaTus wu

Les10M NoHUMaeT CYLIHOCTD
OUOXUMMYECKHX SABJIEHHUH, MOXKeT
BbICTPOUTH CBA3U MeXay
Pas3JIMYHBIMH OHOXMMHUYECKUMHU
NOHSATHAMU U NPOLeCCaMU

YMmeer HUCI10JIb30BY
Hay4YHO-IIpaKTHYECKUE
KOTOPbIX [OKa3aHbl

Th

baKThbl, UJeH, THIIOTE3bI, [XapaKTep, HanpaBJeHHOCTb 1
SdKOHOMEPHOCTH, KOHLENLUH, TEOPHH|10CAe/CTBUS BJIUSIHUS
1151 006'bsICHEHHS Pe3y/bTaTOB XO3AHMCTBEHHOH JeITe/IbHOCTH Ha
MCCaeL0BaHU I H OMOXMMHYECKHE MPOLEecChl KHBOTO

npodeccHoHambHbIX 3aj1ay4

OCHOBHbI€ /IeMOHCTPUPYET OCHOBHbIE 3HAHMS
AOCTHIKEHHHA, B
BHOXUMUYECKU e

CYIIHOCTH COBPEMEHHbIX Npo6JeM U
3a/la4 OUOXMMMH, MOXKET OLEeHUTD

OpraHusma,  cnocobeH  BbIGpaTh
METO/ peuleHus NpodeccuoHaNbHOM
3a/ja4M, XapaKTepU3yeT pas/iMyHble
Hay4Hble MOAXOJAbl K peIleHHIO
nmpobsieM W 3ajay pasHbIX THIOB
(byHAaMeHTaNbHBIX, NPHUKAAAHBIX,
MCC/IeIOBATEIbCKUX, METOAUYECKHX,




Bnaseer
pasBepHyTOrO, J0KA3

HaBbIKgMH

Ha npo6JieMHbIH Bonmpoc B o6jacTu

TEXHOJIOTHYECKHX) B o6siacTu

OMOXHUMHHU
MOCTpoeHusi|/leMOHCTpUpyeT BJIaJIeHH e
aTeJIbHOr0 OTBETa|IpUeMaMu 10C/Ie10BaTENLHOTO

dHaJIM3a H H3J0XKeHUd MaTepuana,

6HOXHMHYECKHUX MPOLECCOB

OHOXUMH U 00OCHOBbIBaeT BbIGOp
Tpe/i1araeMoro BapHaHTa pelleHus
paccMaTpuBaeMoi npo6Jsiemsl,
MMOABITOXHBAsE COOTBETCTBYIONUMHU
BbIBOJIAMH.

YaoBnetBo- [BHaer TEPMHHOJIOTMIO U OCHOBHbIe |/laeT onpejeseHus OCHOBHbIX
PUTEJILHO MNOHATHHA buoxummm, CYILHOCTb [DHOXHMUHYECKHUX MOHSTHH,

GHOXMMHYECKHX MPOeccoB MCNIBITbIBACT  3aTPYAHEHHA  MpH
ONHCAHUHU CBsi3eu Mexay
PasJIUYHbIMHU OHOXMMHYECKUMMU
NOHATHAMU U ABJIEHUAMU

YmeeT MCII0JIb30BaTh OCHOBHbIe|Cnoco6eH NepevYrcanTh

Hay4HO-IIpPAaKTHYeCKHe AOCTHXKEHHUsl, B|COBpEMEHHbIe npobJsieMbl U 3ajayu

KOTOPBIX  MOKasaHbl GUOXHMHYECKHE [BUOXUMUH, OIHCcaTh Hay4Hble

bakThl, UAEH, MOAXO0/Ibl K pEeleHUI0 THUIHUYHbBIX

FUTIOTE3bl,3aKOHOMEPHOCTH, KOHLIENIUH, [Ipo6ieM U 3aZia4y B o6JsiacTH

TEOPHH /ISl OOBSACHEHUS Pe3ysbTaTOB OHOXMMMH, MOKET HCIONb30BATh

Hccen0BaHUH %] PELIeHNA MMOoJNyYeHHble 3HaHUSA B 06JIACTH

npodeccoHalbHbIX 3azay 6HUOXUMUHM ans peleHus
npodeccuoHalbHbIX 3343y

Biageer HaBblKaMH MOCTpoeHHs /I[eMOHCTpUpyeT CIOCOBHOCTh

PasBEPHYTOro, JJOKa3ATEJLHOT0 OTBeTa popmyspoBaTh OTBET Ha

Ha MpobJieMHBIH BQNPOC B 06JaCTH MpobJieMHbIH Bompoc B  06aacTu

6UOXHMHH CeJIbGKOX03AMCTBEHHOM [BUOXUMHH CeJIbCKOX0351HCTBEHHOH

NPOAYKIMH NPOAYKUHWH, HaxoAUThb THUIOBOE
peuleHue npobaeMel

Heynosner- Buaer Ttepmunosordio wu OCHOBHbIeHe CcrnocoGeH H3/10KUTh OCHOBHBIE
BOPUTEJNLHO [[TOHATHS BUOXUMMH, CYIIHOCTb [DUOXUMHYECKHE MOHSITHSA,

BaTPY/AHACTCS ONMCATD CBA3U MEXIY
pasJIMYHbIMU
MOHATHAMHU U SBJCHUSIMHU

BUOXUMHYECKUMHU

OHMOXUMHUU

YMmeer UCIOb30BATh ocHoBHbleHe  MMeeT  npejcraBienus o
HaydHO-TIPAKTHYECKHE AOCTHIKEHMS, B|COBPEMEHHbBIX npo6sieMax W 3ajayvax
KOTOPbIX ~NOKa3aHbl | CHOXMMHUYECKHE [BUOXUMUHM, He 3HaeT Hay4YHbIX
bakThl, MZleH, Mo IXo 0B peuleHus
PHIOTE3bL,3aKOHOMEPHOCTH,KOHLENHH, [1POdECCHOHANBHBIX 33444

TEOPHHU /IS OGBACHEHUS pPe3ybTaToB

MCCie0BaHUH peleHus

MpodeccuoHalbHbIX 3;,!1&‘{

Brageer HaBbIKaMIf nocrpoenusiHe  uMeeT  HaBLIKOB  aHasM3a
PA3BEPHYTOro, A0Ka3are/bHOr0 OTBeTa|MaTepuasia 2 MOCTPOEHUS
Ha npo6JieMHbIH Bolpoc B 06J1aCTH |l0Ka3aTeNILHOTO oTBeTa Ha

MpoGJIeMHbIH  BONpPOC B  06/1acTH
buoXuMuM

L




o

7. Cor
CooTBeTCTBYeT yuebHOI
BO Hosocubupckoro I'AY, npa

Pabouyasa nporpamma o6cysx e
Ha 3aceZlaHuu Kadeapbl

JIaCOBaHHE paboyei NporpaMmal

My IVIaHY, YTBEPXKAEHHOMY Y4eHbIM coBeToM ®I'EOY

IIPOTOKOJI OT «_28 »

3aBeyomui Kapeapoit

TOKOJI OT « 25» _mMag 2023 r.Ne 5
Ha M yTBepK/eHa
__aBTyCTAa 2023 r.Neli
=
H.H. Ko4yHes

(momkHOCTD)

NoAMNHCh PHO

= Y
IIpencenaresns yue6HO- , },,/;:’f- '
MEeTO/IMYeCKOro CoBeTa P H.C. SIxoBnesa

(momkHOCTD)

/,V MOAMHCE

PHO

Pabouyas mnporpamma
YTBEPXKAEHHOMY YYeHbIM COB¢
» 20 __r.Ne

«
WsmeneHni He TpebyeTd

[Ipencenarens yue6Ho-
METOJMYECKOro coBeTa (KoMK

D6CY>/leHa W COOTBETCTBYeT Yy4e6HOMY IJIaHy,
eToM PI'BOY BO HoBocuGupckoro I'AY, IIPOTOKOJI OT

1/U3MeHEeHHs BHeCeHbI B paszei(-bl):

HYHOE MOJYepPKHYTH

[CCHH)

(momxHOCTS)

MOJMHCH PHUO

Paboyas mnporpamma
YTBEPXKIEHHOMY YYEHBIM COBE
«_ » 20__r.Ne

HM3meHeHnl He TpebyeTd

[lpencenarens yae6HO-
METO/MYECKOro coBeTa (KOMH

DOCYX/I€Ha W COOTBETCTBYET Y4eOHOMY MJIaHy,
ToM ®I'BOY BO HoBocubupckoro I'AY, npoTokos ot

1/M3MeHeHHsl BHeCceHbl B pasei(-bl):

HYHOE TMOJYEPKHYTH

CCUH)

(nomxHoOCTD)

NMOANHCh U0




y4e6Ho#! aucuumiunel B1.Q

Obmas TpynoemMkocTs iy

4acoB).

Jlucuuniuza oTHOCHTCH
Aucuuniuua _B1.0.27 |

BO u ¢ yuetom I10OII (npu H:
komnerenuun (YK, OIIK, I1K, |

Tabauua 1. Cessb pesynbTaTos of

bu

AHHOTALIUA
.27 Buoxumus

36.03.02 300TexHus
AICUMIIJIHHBI COCTAaBJSIET _5 3a4eTHBIX eauHuLbI (180

K 00d93aTeJIbHOH YAaCTH.

OXUMHUS B COOTBETCTBHHU C TpeGoBaHUAMU DIOC
VIMYKMK) HampaBJ/ieHa Ha
ICK, IIKO, [TKP, IIKB):

YHEHHSA C npnoﬁpe’raemmmu KOMIETEHIHAMH;

opmupoBaHue cieayoLx

Kos v HaumeHoBauue Koj 1 HaumenoBatue 3anyaHMpoBaHHbIE Pe3ybTaThi 0byueHHs 1
KOMNEeTeHI|UH HHAUKaTOPa JOCTHHKEHUSA
KOMIeTeHIHH
3HATB: ~ cmpoeHue, MemaboausM u GyHKuUOHY oeaHue
OITK-1 Cnocoben onpedeasms HOIK1.1 Onpedeasiem p 4 Gy p
9 5 BUOLEHHbIX MOACKYA;
Guonozuyeckul] cmamye, Buoaozuveckuil cmamyec, .,
YMeTh: - nporHo3uMpoBaTh MOCAE/CTBHA  CBOEH
HopMamueHble HOpMamueHple -
NPOGECcCHOHANBHON  JeATeNbHOCTH: panHoHaNLHO
0OWeKAUHUYeCKue obujekAuHuYecKue
HCMOJIB30BaTh GHOJIOMMYECKHE 0COBEHHOCTH SKUBOTH bl X
nokasameau 0p2aHos u [nokazameny 0p2aHo8 u
PH MPOU3BO/CTBE MPOAYKIHH;
cucmem opeaHuzMa cucmem opzaxuzma
Braaets: - mepmunamu u nowsmusmu buoxumuu npu
DICUBOMHDbIX, a MAaKwice PICUBOMHbLIX i
06UeKAUHUMECKOIT OYeHKe 0p2aHo8 U cucmem opeaHuzMa
Ka4yecmsda cbipbs u npodykmos
DICUBONMHbLIX
o i 3HaTh Memodsi u cpedcmea UMUHECK
g - XUMUYeCKux
pacmumensHozo HOITK1.2 BAadeem waswikamu 5 p
uccaedogaHull;
npoucxoxcdexus UCnoAvL308a us  pusuonoceo-
Ymems. - uHmepnpemuposams pezyasmamel
buoXuMUYecKux Memodos i
Ouoxumuveckux  uccredoeanuli  das onpedeaenus
IMOHUMOpUHZA 0GMEHHbiX
dusuonoeuueckozo cocmosinus HCUBOMHbBIX, @ Mmakxice
npoyeccos, a makxce :
npu - OyeHke Kavecmea npodykmos HCUSOMHOzZ0 U
Kadecmea cobfpba u npodykmos
pPacmumenbH020 NPOUCXOHCOCHUS;
bicusomHoz20 u
Baademy:- pusuko-xumuveckumu u ouonozuyeckumu
pacmumesbHozo
Memodamu  anaausza,  npuemamu MOHUMOpUH2a
npoucxoxcdekus
0OMEHHbIX — NPOYeccos 6  opzanusme HCUBONHBIX,
MexHoso2ueld  onpedeneHuss  Xumu4eckozo cocmasa,
CeAbCKOX03alcmeerHoU npodykyuu
3HATB:-6UOXUMUMECKUE NPOYECCHl 6 OP2aHaX U MKAHSX
OITK-4 Cnocoben HOIK 4.1 [plimensiem fod p
060CHOBb b U [0CHOBHbIE eCinecmeeHHbie i i
! 5 ,
gabigam e i YMETB:  -npumeHsamo  3HaHus 0  GUOXUMUYECKLX
peanusossieams 6 Puosozuveckye u 2
G npoyeccax npu 060CHOBAHUY MEXHOA02U npoussodcmaa,
npodeccuonanvHoll npoeccuoHdnbHble noHsMus L 5
WPaHeHuA u nepepa6omxu CEALCKOXOZAUCMEBEHHO (i
desmensHocmu coepementble u memodol npu peweHuu npodykyuu :
mexHo0zuu ¢ obwenpodecduoHanbHbIX ; i
- ;:;GSGHUB AT Sggjmp o Biagerb:-Hagbikamu  anasumuueckol pabomsl  no
u i M = -
i i bHo’pﬁa f; onpedenentiio buoxumuveckux nokazamenetl,
mpymenmansHol 6asel u
Py UCNOALIYEMbIX NPU OYEHKE COCMOAHUS HCUBOMHBIX.
L0308 e SHATB:-OCHOBHbIE  NPUBOPLI, NpPUMEHSEMble  Npy |
ecmecmeennble, HOIIK 4.2 06dcHosbisaem EHBURA, P B
GUOXMMHYECKHX HCC/eJ0BaHHAX;
Guonozuveckue U {ucnoas3osanye npubopHo-
= YMmeTs: —npasuabho nod6upame npubopst u Mmemodsl da
npogeccuonanvrble noHamus, UHCMpYyMeHMAALHOU 6a3bl npu
Uccaedosanus GUOXUMUYECKUX npoyeccax & 0p2aHax u
a  makxe memodsl  npu |peweHuu
MKAHAX HCUBOMHOLIX, a MAKXME 045 OYEHKU Kavecmea
peueHuu 06wenpodeccuoHabHbix 2 »
ceabckoxosalicmeenHold npodykyuu;
obwenpopeccuonanbHslx zaday ; 7
L i Brapertn:-nasvikamu npoeedenus uccnedosanull  u
paspabomku HOBbIX mexHo02ull Ha
CneyuanusuposaHHoM 060pydoearuu
YyebHasA  JeATeNbHOCTH  COCTOMUT M3 AeKyuu,  1abopamopHblx,

camocmosimenvHol pabomul.

[IpomexxyTounas popma K

OHTPOJIA - 3K3aMEeH.
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