JloKyMEHT NOANMCAH NPOCTOM 3NEKTPOHHON NOAMMCbI

Mopraws o epfEaeeN  MUHHCTEPCTB(Q CEJIBCKOTO XO35iCTBA POCCHIICKO¥ ®EIEPALN
OVO: I0ngaw6: ‘4‘ B\ 0511 PEAEPATBHOE [OCYAAPCTBEHHOE BIO/DKETHOE OBPASOBATE/IbHOE VUPEXIEHHE BbICUIETO OBPASOBAHMS
Lomxwocty: . of AT 2 HICKHI TOCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET —
[lata noanucax ’; 1463 g" 18:50 MCXA umenn K.A. THMHPS3EBA»

YHuKanbHbIA npor PAGENEZM04: DY BO PI'AY - MCXA umenn K.A. Tumupssesa)
5fc0f48fbb34 LEobAdasl 20 laale00/4d i bastal

WHCTHTYT 300TeXHHUH U GHONOTHH
Kagenpa ¢pusnonoruu, 3T010ruu 1 GHOXMMHH JKHBOTHBIX

YTBEPXKJAIO:
# - P6 aMpeKTopa HHCTUTYTA
RO OTeRE y Gronoruy
¥ 10.A. IOnnamb6aes
< '.,?g “’1}‘: vort ot 2023 r.

PABOYAS ITPOTPAMMA JIUCHUITJIHHBI

b1.0.29 Buosoruyeckass XuMHs
(MHIEKC H HAMMEHOBAHHE JHCLIMIUIMHBI 10 Y4eOHOMY rulaHy)

JJ1A IMOATrOTOBKH 6axa.na3p013

®IrocC BO

Hanpasnenue: 06.03.01 buonorus
Hanpasnennocts: Knnonorus

Kype 2
Cemectp 4

®opma obyueHus: ouHas

I"'on nayana noarorosku: 2023

Mocksa, 2023



PaspaGotyuk (u): CaBuyk C.B., k.0.H., A10LEHT, CaxoaueBa T.B., K 0.H., JOLEHT

(PHO, yuenan crencs, VHEHOE IBAHNE ) « 0 » 2023 e
PeLieH3eHT: [Tanos B.I1., 1.6.1., npodeccop %4//
(PHO, yuenan creneHs, yueHoe IBanue) / (noanucs)

«09 06 2023r.

[Tporpamma cocrasieHa B coorsercTBH ¢ TpeboBanuamu GI'OC BO no Hanpasie-
Huio noarotoBku 06.03.01 buosnorus u yye6Horo riaxHa

[Iporpamma obcyxaeHa Ha 3ace,uan1m kadeapbl GU3NOTOrUM, ITONOIHHA U OHOXUMHH
KUBOTHBIX rpotokon Ne (7 or«0% &4 2023 r.

3a8. Kadenpol /ic mpﬂm/ A / %‘}@4

(®HO, yuenan crenens, )«uymnm) (noafikce)

«0% 66  2023r.

CoraacoBano:

[Tpencenarens yueGHO-METOAMUYECKOH

KOMHMCCHH MHCTHTYTA 300TeXHUH U Ononorun Mannangg A.I'., 1.6.H., npodeccop
nporokon Ne /{ or«dd» _ 6b 2023 r. Kl

(noanuce)

L b 2023r.

3aBeayrOLIHi Wxammeﬁ kadeapel 300morun Kupos A.A., K.0.H., IOUEHT
U
/

(®HO, yyenan cTenems, yuenoe 18anmHe) (noanmcs)

&% €6 2023r.

3aBeayroumit oraenom kommekroanus LIHDB s P crceis ot %




COJEPAAHHE

AHHOTALHA 4
1. HEJTb OCBOEHHSA AHCHHILTHHBI
2. MECTO JHCUHILIHHEBI B YYEBHOM MPOUECCE 4

3. NEPEMEHDb IUVIAHHPYEMBIX PE3YJILTATOB OBYYEHHSA MO JHCUHILTHHE (MOAYIK)),
COOTHECEHHBIX C ILTAHHPYEMBIMH PE3YILTATAMH OCBOEHHA OBPAZOBATEILHOM
NPOTPAMMBI 5

4. CTPYKTYPA H COJAEPAKAHHE AHCHMILAHHBI

4.1 PACTIPEJIENEHHE TPY BOEMKOCTH JHCLIMIVIMHB MO BHAAM PABOT ...

42 Comm mrummm —
43 Jlmwm;\mmw I e e e Y |
5. OBPAZOBATEJABHBIE TEXHOJOIHH 16
6. TEKYUIHH KOHTPOAL YCTIEBAEMOCTH H MPOMEKYTOMHAN ATTECTALMSA 110 HTOTAM
OCBOEHHA JHCUMILTHHBI 16
6.1 THNOBLIE KOHTPONBHBIE IAJIAHHA HTH HHBIE MATEPHA b, HEOBXOIHMBIE JUTA OLIEHKH SHAHHA, Y MEHHIA H
HABBIKOB H (HAH) ONBITA JEATENLHOCTH . .
6.2, mmmmumxmvmmmmmmm ...... 21
7. V4EBHO-METOJAMYECKOE H HHO®OPMAIHOHHOE OBECHEYEHHE AHCUMILIHHSBI ... 22

7.1 OCHOBHASR AMTEPATYPA ....oovvnrernsrnsvasnmsimnnes
7.2 JIONOAHATEABHASR IHTEPATYPA ...
7.3 HOPMATHEHbIE MPABOBLIE AKTHI ..

S <)
.2
3

74Mmmmwmgmmummummmm K Mu.rmm L . - . % |
8. NEPEYEHL PECYPCOB MHODPMALIHOHHO-TEJIEKOMMYHHKAI[HOHHOH CETH
«HHTEPHET», HEOBXOJAHMBIX /LIA OCBOEHHA JHCLHHILTHHBI (MOAYAA) e 13
9. NEPEYEHL MPOTPAMMHOIO OBECTIEMEHHA H HHOOPMAIIHOHHBIX CTIPABOYHBIX
CHCTEM (ITPH HEOBXOJIHMOCTH) 3
10. ONMHCAHHE MATEPHAILHO-TEXHHYECKOI BA3bI, HEOBXOAHMOR L1A
OCYMECTBJAEHHA OBPAZOBATEALHOTO MPOUECCA NO JHCUHILTHHE (MOAYIK)......... 23
11. METOJAHYMECKHE PEKOMEHJALHH OBYYAKOUHMCA MO OCBOEHHIO IHCUHILIHHBL, 25

BHAB! M @OPMBI OTPABOTEH MPOIMTYLUEHHLIX JAHATHI . o -
12. METOJAHYECKHE PEKOMEH/JALHH NPEMOJABATEIAM MO OPTAHHIALHH OBYYEHHA 1O
JAHUCHHILIHHE 26

AHHOTAUNA

paboueii nporpaMmsl y4eGHON AMCLMILTHHBI
b1.0.29 «Bbuonoruueckas XHMHA»
JUIA NOAroToBkH Dakanaepa

Llens ocBOEHHA AMCUMIUIMHBL: NPHOOPETEHHE CTYAEHTaMH 3HaHHWIT O CTPYKTYpe

M CBOIHCTBAX XMMMMECKHX COCIMHEHHH, BXOIALIMX B COCTAB XKHBBIX OpPraHH3MOB, 06
OCHOBHBIX 3AKOHOMEPHOCTAX OHOXHMHYECKHX NPOLECCOB H MEXAHH3MAX PerysLHH
oOmena pemecte. OBNaNeTh METOOHKAMH OMNpeleNeHHs OCHOBHBIX MeTaGonuToR
K/IETKH, METOJIaMH M HaBbikamu pabotsl Ha npubopax u 0GopyIOBaHHH, HCTIONbL3YE-
MbIX B GHOXHMHYECKHX nabopaTopHaX Kak Hay4HO-HCCNEeNOBaTeNbCKOro, Tak U Npo-
H3BOJICTBEHHOTO Npoduns.

MecTo AHCUMIUTHHBEL B y4eOHOM MiaHe: AHMCUMIUIMHA BKmoueHa B GazoByio
yacThb yueOHOro Muaxa no HanpaenexHo noarotoeku 06.03.01 — buonorua.

Tpebopanns K pe3ybTaTaM OCBOEHHA THCUMIUIHHLL B PE3YALTATE OCBOCHHA
AHCUHIIHHLL  opMupyloTea  caeayiowme komneredunn: OIMK-2.1, OIIK-2.2,
OIK-2.3, OIlK-8.2.

Kparkoe conepxanme aucumnnnnsi: Kype «brHonornueckas XHMHA» COCTOHMT
u3 aByx uacreii: «Ctpykryphas Guoxumus» W «MetaGonuueckas Ouoxumus». B
NEpBOM pasiene NPUBOAATCA JaHHBIE O CTPYKTYpPE, (HIHKO-XHMHUYECKHX CBOHCTBAX
# OHONOrHYECKOi aKTHBHOCTH OCHOBHBIX KJIACCOB NMPHPOAHBIX COSHHEHHH, a Takxke
CTpPOEHHH, pa3HooOpasHn M MexaHW3Me NeiicTBHA (epmeHTOB W ropmonoB. Bropas
4acTh KyPCa MOCBAIIEHA PACCMOTPEHHIO BOMPOCOR NJIACTHYECKOTO H JHEPTeTHYECKO-
ro obmena. Ocoboe BHHMaHHE B MPOrpaMMe YAENAerTcs H3YYeHHIO B3aHMOCBA3H yT-
JIEBOIHOTO, IMNUAHOTO H GenkoBoro oOMeHa, paccMOTpeHHio MeTabonHaMa Kak efiH-
HO#l CHCTEMBI NMPOLIECCOB.

O6was TpyAOEMKOCTb AMCLMIUIMHBY B T.4. NpaKkTHYecKas noarotoska: 144 va-
ca/43au.en.

[TpoMeKyTOUHBI KOHTPOJIB: 334€T C OLEHKOI.

Beaymme npenoaasarenn: npodeccopcko-npenoaasarensckuil cocrae kaden-
pbt PH3IHONOTHM, ITONOrHH H GHOXHMHH HKHBOTHBIX.

1. lleans ocBoeHHA AHCUHILIHHBI

Llensto ocBoenus aucuMuIMHbl «bHONOrHYeckas XuMHA» ABaseTcs npuobpe-
TeHHE CTYACHTAMH 3HaHHIl O CTPYKTYpPE M CBOMCTBAX XHMHYECKHX COCAHHEHHIl,
BXOIALIMX B COCTAB JKMBLIX OPraHH3MOB, 00 OCHOBHBIX 3aKOHOMEPHOCTAX OHOXHMM-
YECKHX MPOLIECCOB H MEXaHH3Max perynaumu oOmena sewmects. OBnaaeTs MeTOAH-
KaMH OnpeeNeHHa OCHOBHBIX META0OIHTOB KIETKH, METONAMH H HaBbIKaMH paboTsl
Ha npubopax 1 060pyA0BaHHH, HCTIOB3YEMBIX B GHOXMMHYECKHX NabopaTopusax Kak
HAaY4YHO-HCCIIEI0BATENILCKOrO, TAK M MPOHIBOACTBEHHOIO NMpodmna.

2. MecTo ancumninuel B yuelHom npouecce

Jucumnumna «buonoruyeckas XHMHA» BKIIOYeHa B 00f3aTenbHbIN nepeyeHs
AMCUMNIHH y4yeOHoro nnana Gazoeoi wactH Bbnoka | «/lucumnnunas (Momynu)»
yuebHoro muasa. Jlucumnnmna «BHONOTHYECKAR XHMHA) pealM3yercs B COOTBET-
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creun ¢ Tpebopannamu OIOC u Yuebuoro nnana no nanpagnenuio 06.03.01 — buo-
NoTHA.

[lpeninecTBYIOMHMH KYPCaMH, Ha KOTOPHIX HemnocpenacTBeHHo Oasupyerca
aucumniamHa «buonoryeckas XuMmHa» aenasiorces «O6mas OGuonorua», «Llurono-
rusy», «ucronorus», «Mopdonorua xusorHbix», «Heoprannueckas xumua», «AHa-
NHTHYeCKas XHMHA» U «OpraHnyeckas XuMua», « MUKpOGHONOrHA H BHPYCONIOTHA».

Jlncumminbia «bHonorwveckas XHMHA» ABAfSETCA OCHOBOMOnarawouei s
H3YHEHHA CHSAYIOIMX aHcuMiuiMe: «Monekynsphas Gnonorua», «Beenenmne B GHo-
TeXHONOrHION, «OCHOBBI BETEPHHAPHMY.

OcoGeHHOCTBIO THCLUMIUTHHBI ABIAETCA MOArOTOBKAa GakanaBpoB K peLICHHIO

TakoH npodeccHoHANBHON 3a/1a9M KAaK NOCTAHOBKA H BBINOJHEHHE IKCMIEPHMEHTOB
N0 3aJaHHOH METOJIMKE, H AHAIH3 PE3y/IbTATOB.
Pabouas nporpamma aucuMiuiHHel «bHONOrHYecKas XHMHA JUIA HHBAHIOB H JIHLL C
OrpaHHYEeHHbIMH BO3MOKHOCTAMH 3J0POBBA pa3pabaThiBAeTCA HHAMBHAYANBHO C
yueTom ocobeHHocTel NCHXOPHIMYECKOro pa3BHTHA, HHAWBHAYAIBHBIX BO3MOKHO-
cTeil M COCTOAHHA 3/10POBbA TAKHX 00Y4aIOIHXCA.

3. [lepeuens MIAHHPYEMBIX PE3YALTATOB 0DyHeHHs N0 AHCUHILIHHE,
COOTHECEHHBIX € IIAHHPYEMBIMH Pe3yILTATAMH OCBOCHHS 00pasoBaTebHON

nporpaMmel

OGpasoeatensHbie pe3ynbTaThl OCBOSHHS JHCUMIUIMHBL 00y4alommMes, npe-
craBneHsl B Tabnuue 1.

4. CTpyKTYpa B coepmanne AHCHRNIHHBI

4.1 Pacnpenenenne TPYA0EMKOCTH AHCHHILIHELL 110 Buaam pabor
no ceMecTpam

Obwmas TpyAOEMKOCT AHCUMIIHHLI cocTarnseT 4 3au.en. (144 vaca), ux pac-
npeneneHHe no Buaam paboT cemecTpam npeictasneHo B Tabnnue 2.

Tpefosanna k pesyasraram

Tabmmua |

ocsoennn yuchuod ancumumne B1.0.29 buosormveckan xusins

Baanen. nasusaun pa-

awreparypoi
xa undopsamnn o o1-

MOMATIAX W TEPMERAX,
OGLACHEHIEN WX NpInee-
HEHIE B NPAXTHYECKIX
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OYHAS ©®OPMA OBYUEHHS

% TPYA0EMKOCTE JCUMILIMIL 10 yeOHOMY

1. KonrakTuas pabora: 66,35 66,35
Ayautopuas paGora 66,35 66,35
8 MOM yucae:

aexipuu (JT) 16 16
npaxmuyeckue sansmus (113) 50 50
Kowmaxmuas paboma na nposmexcymourom konmpone (KPA) 0,35 035
2. Camocronteasuan pabora (CPC) 77,65 77,65
KOHmMpOALHAR paboma 15 15

CAMOCMOAMENbHOE UFYHeHUE Pa30elos, CaMono02omosxka
(npopaBomxa u nROSMOPeHUE AEKYUOHROZ0 MAMEPUATA U M- 53.65

mepuana yuebruxos u yuebuvix nocobuti, nod2omosxa K Aabo- 0,05
PAmOpHLIM U NPAKMUHECKUM SAHAMUAM, KOAMOKSUYMAM U m.o.)
[Todzomosxa k 3a4émy ¢ oyenKoil (koHmpons) 9 9
Bt npOMEKYTOYHOTO KOHTPOJIA: 3auér ¢ oueHKoOH
4.2 Coaepmxanne JHCIHHILIHHBI
OYHASA ©OPMA OBYUYEHHSA
Tabnuua 3

TemaTuveckuii naan y4ebHoil AHCHHILIHHBI

Pazaen | «Crpykrypuas Guoxnamus»
Tema 1. Pons Boas B OHONOTHYECKHX CH- 5 - 2 - 3
cremax
Tema 2. Yrnesoast 3 - 2 - 3
Tema 3. Jlunuan 5 - 2 - 3
Tema 4. AMHHOKHCIOTH, NENTHIL, GeKn 8 2 2 - 4
Tewma 5. DepmeHTaTHBHBIT KaTanH3 8 2 2 - 4
Tema 6. Koepmentni 6 - 2 - 4
Tema 7. Buramuusi 9 2 2 - 5
Tema 8. 'opmons 11 2 4 - 5
Paznen 2 «Meraboamueckan Guoxumus»
Tewma 1. Ocuosni GHodsepreTakn. Knerou- . 2 2 - 5
Hoe asixanne. OkncauTensuoe dochopu-

| AMpOBaKHe
Tewma 2. Liukn KpeGca — uenrpansusii 7 - 2 - 3
IHEPTETHUSCKHI npolece
Tema 3. O6men yraesooB 13 2 6 - 5
Tema 4. Obmen IHnHIOB 13 2 6 - 5
Tewma 5. AzoTHcTHiE 0OMeH 13 2 6 - 5
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Tema 7. broxuMHYecKas JCTOKCHKAINS 11,65 -
KPA 035 -
ﬂo:_nt_rrqn 3a49€TY € og:cm(oﬁ 9 -

oro no aMcuwnmme | 144 | 16 |

Paszaen 1. Crpykrypuas Guoxumus

Tema 1. Beeaenune. Poab Boabl B GHONOrHYECKHX CHCTEMAX.

BroxuMus - HayKa O BEIIECTBAX, KOTOPBIE BXOAAT B COCTaB KHBOI NMPHPO/IbI, H
MX MPEBPAIIEHHAX, NIEKAUMX B OCHOBE PasHOOOPasHbIX NPOABICHHH KH3HENCATE b~
noctH. Teoperuyeckas M MPaKTHYECKas 3HAYMMOCTb OHOXHWMHM, CBA3b C APYTHMH
eCTeCTBEHHBIMH HayKamH. KpaTkas HCTOpHA pa3BHTHA OHOXHMHH.

BuOXMMHUYECKas poJib BOJBLI B OPraHH3IME KHBOTHBIX H MPOAYKTAX KHBOTHOTO
npoucxoknenns. CtpoeHne W (HIMKO-XHMHYECKHE CBOHCTBA MOJEKY/bl BOJBI.
Houmzaums soasl. Bopopoameiii nokazarens (pH). 3Hauenue peakimu cpeisl s
GHONOrMYECKHX NPOLECCOR, TTYTH €€ Pery/islHi B OPraHH3Me KHBOTHbIX. Bydephnie
CHCTEMBI OPFraHH3Ma JKHBOTHBIX, HX CBOHCTBA, MEXAHW3M JIEHCTBHA.

Pacteopsi, KnaccHMKauma M CBOHCTBA. (DHIMKO-XHMHYECKHE MEXAHHIMBI
JBHKEHHA PACTBOPHTENIA H PAaCTBOPEHHOrO BellecTBa B OHONOrMYECKHX CHCTEMAax.
Juddyzns. Ocmoc. OcMOTHYECKOE JARIEHHE B OPraHH3Me KHBOTHBIX H €10 peryis-
ums. H30-, runo- U runepTroHHYecKHe pacTBopb.

Tema 2. Yraesoasl.

Knaccudmkaums w HomeHknarypa. buonorideckas poik M pacnpocTpaHeHHe B
npupone. OcobeHHOCTH CTPOEHMA, H3OMepHH, KoHpopmaumH M OHOXHMHYECKHX
cBoiicTe MoHOcaxapuiaos. [IpakTHueckas 3HAYHMOCTh MOHOCAXapHIAOB M HX NMPOM3-
poabiX. Onurocaxapuasi. CtpoeHue, cBoiictea H OHONOrHYeckas pojib OCHOBHBIX
npHpoaHLIX aucaxapuaos. [Monucaxapuael: romo- M rereporiukansl. CTpoeHwe,
CBOMHCTBA H 3HAYEHHE KPAaXMana, rIMKOTEHa, Le/UTIoNOo3kl, XHTHHA. [eTepornmkansl.
Knaccudukaums, pacnpocrpasenne u Guonorudeckas pons. INporeornmkans. I'nu-
Ko3aMHHOrIMKaHel. [TpakTHyeckoe HCMoIb30BaHHE OJIHIO- H NONHCAXAPH/IOB.

Tema 3. Jlunuasl.

Crpoenue, GpU3HKO-XHMHYECKHE CBOHCTBA W (PYHKUHOHANLHAA POMb JIMMHIOB.
KnaccupukauMs M HOMEHKIaTypa #HpHbIX KucnoT. Crpoenne M dusmko-
XHMHYECKHE CBOHCTBA MPHPOIHBIX KHPHBIX KHCAOT (HACHIEHHBIX; MOHO- H MOJHe-
HOBBIX). [IPHHLMNBI XHMHYECKOTO CTPOSHHA W (PYHKLIMH IITKO3aHOHIO0B.

Aunnrauueprnsl. Bocku. ®ochomunuas: rauuepodocdorunuab v chunro-
MmuenHHbl. [nukonunuas: uepebpozuas W ranrnno3uabl. CTepoMIbl: CTPYKTYpa,
CBOMCTBA BaKHEHIIMX NpeacTaBHTENeH (XONeCTepos, KeNuHble KHCIOThI, CTEPOHI-
Hbl€ TOPMOHBI, BHTaMHHBI Tpynnel J1). buonornueckas ponb M NPaKkTHYECKOE HC-
NOJb30BAHHE IMMHIOB.

Tema 4. AMHEHOKHCAOTHI, NENTHABLL, DEAKH.

Knaccudukaums amuHokucnor. XumHueckas crpyktypa H  ¢uzuko-
XHMHYECKHE CBOHCTBA aMHHOKHCHOT. CrepeoxuMua, aMmoTepHOCTh, peakLMOHHaR
cnocobHOCTL AMHHOKHCIIOT. XapakTepHCTHKA nenTuaHoi ceas. [IpuHuMnLl opra-
HH3ALMH 1 OHONOTHYECKAs POJTb NENMTHIOB.

Pacnpoctpanenne B Guoobbexrax, pazHooOpazue, OGnonornueckas pons Gen-
koB. @u3nko-xumuueckwe cpoiictea Oenkos.  IlpuHuMnsl  CTpyKTYpHO-
(yHKuHOHanbHO# opranusaunn Genkos. [Nepeuunas crpyktypa Genkos. Bropuunas
ctpykTypa Genkos - a-crpany ¥ B-crpykrypel. CTpoenne H QyHKUHOHANLHAA POIL
nomenos. Tperuunas crpykrypa. [noGynspusie n ¢pubpuanspusie Genkun. Yersep-
THYHas cTpykTypa Genkos. HaamonexkynspHeie GenkoBbie KOMIUIEKCH. XapakTepH-
CTHKa CBA3el, crabunusupyommnx crpykrypy Oenkor. Jlewarypaums u peHatypaums
Genkoe.

Knaccudukauns 6enxos. Ipocteie n cnokubie Genku. Ctpoenue, cBoiicTea U
OHonorHyeckas poiib XpOMONpoTeHHOB ((naBonpoTeHHsl H FEMONPOTEHHBI), TIHKO-

NPOTEHHOB, JHMONPOTEHHOB, METALIONPOTEHHOB, (ocdonpoTeMHOB M HykIeONpo-
TEHHOB.

Tema 5. @epmenTATHBHBLIN KATANINS.

TMonatue o depmentax Kak Ouonorwuvecknx karanmzatopax. OcoGeHHocTH
GHOKATANHTHYECKHX npoueccor. TTpHHLMNLI CTPYKTYPHOI opraHn3aumH epmenToB.
AKTHMBHBIE H PEryaTOpHbIE LUEHTPhI. Pob KOepMEHTOB 1 NPOCTETHYECKHX rpynn B
Guokaranuze. Kodepmenthsie Gpopmbl BHTAMHHOB. YuacTHe METAUIOB B (hepMeHTa-
THBHBIX NPOLIECCAX.

Mexanuzm aeiicteus epmentoB. Kunetuka depmenratuBhbix peakumii. Ka-
TANHTHYECKHE NapaMeTpbl. 3aBHCHMOCTE CKOPOCTH (hepPMEHTATHBHBIX peakuMii oT
KOHUeHTpaumu cybctpara, ot pH W Temnepatypbl. AkTHBaUMA W WHrHOHpOBaHHE
depmentos. Enmunusl depmenTatBHoi akTHBHOCTH. HMzodepmentsi m mHOKe-
creennbie Gopmel depmentor. [lpuHLMnL peryaaiumn GepMEHTATHBHBIX PEaKLMH.
Knaccudukauns u Homenknatypa pepmentos. HiodepmenTsl, npodepmentsi, Mynb-
THdepmenTsl u ux Guonorwyeckas ponb. Minkenepnas su3umonorus. Henonssosa-
HHE (PEPMEHTOR B TEXHONOTHH MPOH3BOJACTBA MNPOAYKTOB MHTAHHA AMBOTHOIO Mpo-
HCXOMICHHA.

Tema 6. KodepmenTtni.

Crpoenne KODEpPMEHTOB, MEXAHM3IM HX YYacTHA B (PEPMEHTHBIX pPeaKUMAX.
BonopacTBOpHMBIE BHTAMHHBI B KayecTBe KO(EPMEHTOB M MX Npe/llecTBeHHHKOB.
Kodepmentsi okcunopenykras (HAJL u HAJI®, ®DMH u ®AJL, uMtoxXpomsi, iunoar,
yOouxunon). Kodepmentsi kapbokcumuposanus (6uoTHH) M aeKapOOKCHAHPOBAHHA
(TII®P). KodepmenTsi nepenoca oanoyrnepoassix rpynn (TT®K, kobanamun). Ko-
depmenTsl nepenoca awwnsHex pagukanoe (Ko A, ATTE). Kodepment nepeamuHn-
posanus (I[1D).



Tema 7. Buramunni.

Hcropua pazeuTia yaeHns 0 BuTamuHax. [ToHaThe 06 aBHTAMHHO3aX, MMIOBH-
TAMHHO3aX, IHNEPBHTaMHHO3aX, aHTHBHTaMuHax. Knaccndmukains 1 HoOMeHKIaTypa
BHTAMMHOB: OYKBEHHAA, XHMHYECKAA.

JKupopacteopumble BUTaMuHbl. Batamutbl rpynnet A (petusonst). Ctpoenne,
cBoiicTBa, HCTOYHHKH. KapoTHHONABL. YyacTHe BHTAMMHA A B 3PHTEILHOM npoLec-
ce, obmene Genkoe, yraesonos, nunuaos. Butamuusl rpynnst J1 (kansuudeponsi).
CTpoenHe, CBOIHCTBA, HCTOYHHKH. Y4acThe B perynaunH oomena kansuua H docdo-
pa. Paxur u ocreomanaums. Buramuus rpynnel E (tokodeponst). Ctpoenue, cBoii-
CTBA, HCTOYHHKH. BHONOrHYecKasn M aHTHOKCHAAHTHAd poib Tokodeponos. Meiuey-
Haa auctpodms. Buramunel rpynnet K (duanoxunoust). Ctpoenne u Guonornyeckan
ponk. Yuacrue suTamuna K B npoliecce CBEpTHIBAHHA KPOBH.

Bonopacteopumbie BUTaMuHBl. Butamuusl rpynnei B. buotun, sutamun C,
eutamut P. [Ipupoausie Herounnku. Buonornyeckas ponb, yuactue B 00pasoBaHHH

KodepmeHTOB.

[NousaTHEe O NPOBHTAMHHAX.

Tema 8. l'opmonsi.

Pons ropmoHoB B perynsumu merabonnsma. Knaccudukaums ropmosop. Me-
XaHH3M TIepefaY FOPMOHANBHOTO CHIHANA THAPOQHIBHBIX H AHNO(HIBHEIX CHr-
HaNbHBIX BelecTB. [ToHATHE O BTOPHYHBIX MecceHDkepax. [ OpMOHBI runoTanamyca.
T'opMOHBI nepeHeil 1 3anHeil 10am runodusa, CTPYKTYpa, CBOICTBEA, GHONOrHYeCKoe
neiictene. [OpMOHBI MTOBHAHON Kese3bl, CTPYKTYpa, CBOHCTBA, GHOnorwyeckoe
neiictene. TOpMOHBI MOIKENYAOMHON Xenesbl, CTPYKTYpa, cBoiicTBa, GHonornye-
ckoe aeicTere. [[OpMOHBI MAPaHTOBHAHBIX Kenes, CTPYKTYpa, CBOHCTBA, GHONOrH-
yeckoe AeiicTeHe. [OPMOHBI MO3rOBOrO C/OA H KOPbl HAANOYEUYHHKOB, CTPYKTYpa,
cBOiicTBa, OHONOrHYeckoe AeicTeHe. [OPMOHBI MONOBLIX Keje3, CTPYKTYpa, CBOH-
crea, GHonorHueckoe aeicTeHe. DHKO3aHOWIBI, CTPYKTYpa, CBOiCTBA, OHONOrHYe-
CKO€ JIeHCTBHE.

Pasaen 2. MeraGoanueckan GHOXHMHSA.

Tema 1. OcuoBwt Gnodneprernsn. Kaerounoe apixanne. Oxncanvensnoe
dochopuauposanne.

Beenenne B 0OMeH BewlecTB W 3HepruH. BHOXHMHYECKHE acnekThl OCHOBHBIX
MPHHLMIOB TEPMOAHHAMHKH. DHTANLNMA W 3HTponua. Buael none3xoii paGors B
opranusme. Ceobonnas sHeprus. Hanpaenenwe wameneHHii cBoOOAHOH 3HEPrHH B
Guonornyecknx cucremax. [Npencrasnenne o merabonmsme. KaraGonuueckne u ana-
GonuyeckHe MyTH npespaiieHns GHOTeHHBIX BEmeCTB M CrnocoObl HX CONPAKEHHA.
Makpospriueckne coeanHeHns. [ NapHele CTPYKTYpHBIE 0COOEHHOCTH BBICOKOIHEP-
retueckux ocdaros. Pons ATD B oGmene sewects.

Buoxumuueckas npupona cyberparos Guonormdeckoro okucnenus. Jlwixa-
TensHas uens. Peaokc-notenumnan. Komnnekcel aAsixarensHoii uenu. Pons ceoGoaxo-
ro KHCIOpOAa B KiaeTouHOM abixauun. Ponb AT®-azel B MHTOXOHAPHANBHONH MeM-
6pane. OkucimrensHoe (ocdopunupopanne. @yHKUHH NPOTOHOB W 3/IEKTPOHOB B
okucnuTensHoM (ocdopumposannn. Okucnurenshoe docdopunnposanne. Pazob-
wenne okucnenns u gpochopunuposarni  GaKkTOpsl €ro BhI3LIBAIOIIHE.

Tema 2. Uuka Kpebca — uenTpanbubiii npouecce 3uepreTH4eckoro oomena.

Liukn tpukapGoHOBEIX KHCHOT. OKHCIHTENLHOE NeKapOOKCHIHMPOBAHHE NMHPO-
BHHOTPALHON KHC/IOTBI KaK MOArOTOBHTENbLHBI 3Tan umkna Kpebca. Anannepornye-
CKHE PEeaKUMH LMKIAa TPHKApOOHOBBIX KHMCIOT M HMX 3HaveHHe WA merabonu3ama
KJIETKH. DHepreTHYeckHii Beixon npouecca. [Tyn perynuposanna umkna Kpebea.

Tema 3. O6men yraesonos.

IMepesapuBanue YrieBOIOB B HEMyA04HO-KHIIEYHOM TPAKTe M MX BCACbiBa-
Hue. OBpazoBanme raukoreHa. Ponb nevyeHH B NoaiepkaHHH HOPMATBHOIO YPOBHA
rmoKo3sl B Kpoeu. [TpomexyTounblii oOMeH yrieBoJoOB B opraHax W Tkauax. I'nmko-
nm3. [NocnenoBaTensHOCTS TANOB NPEeBpPalleHHii H UX POk B OpraHHiMe. DHepreTH-
yeckuii Ganavc 3tux npoueccos. lNenrosodocharHbiii nMyTe OKMCAEHHA YIIICBONOB.
OKHCIHTENIbHBIE H HEOKHCHTENLHBIE peakuMu, Guonoruyeckas pons. [oKoHeore-
He3 W ero Guonoruueckoe 3HadeHne. ['opMoHabHAS M ANIOCTEPUYECKAd PErYIALHA
yraesoaHoro oomena. OcoGeHHOCTH YrieBOAHOTO 0OMEHa Y KBAYHBIX KHBOTHBIX.
Ponb kneryatku B OOMEHE BELIECTB Y KBAYHBIX KHBOTHBIX.

Tema 4. O6men AuNnAOB.

TNepepapHBaHHe JHIHIOB B KEJYAOUHO-KHIIEYHOM TPaKTe H MX BCACBHIBAHHE.
DMYNBrHPOBAHHE H 3HAYEHHE 3TOrO npouecca B oOMeHe nunuaos. KenuHble KHCIO-
Tl # uX GHonoruveckas ponk. Tpancnopr nunuaoB. OKHCIEHHE KHPHBIX KHCJIOT B
MHTOXOHApHAX. TlnacTHyeckas M 3HepreTHyeckas poib B-OKHCACHHS KHPHBIX KHC-
nor.

brocHHTe? KHPHBIX KHCIOT. MynbTH(HEPMEHTHBIIH KOMIUIEKC CHHTa3hl XMp-
Heix KucnoT. Okucnenne rauuepuHa u ero Guonoruueckas pons. CuHTes kHpa u3
yraeeonos. O6men pocdonunuaoe, nx GHOCHHTE3 H ponb B OOMeEHe BELEeCTB.

Ketonossie Tena. OGpazopanne, MeXaHH3M CHHTE3a W OMONIOrHYECKas poJib.
MonekynapHble MEXaHH3MbI BO3HHKHOBEHHA KeTo30B. [IpHuMHBI KeTO3a y MOHOra-
CTPHMHBIX W HBAYHBIX JKHBOTHBIX.

Obmen xonectepuHa. CuHTes ¥ GHOAKTHBHBIE NMPOM3BOAHBIE XOJECTEPHHA.
Crpoenne Gnonorndeckux membpan. @yHkumn memOpan.

Cro6oaHOpanMKaibHOE OKHCJIEHHE TMNHAOB. AKTHBHbIE (OPMBI KHCIOPOJA.
Pone aktuBHeix dopm kucnopoaa u [1OJI B obmene pewecte. Perynstopel ceoboa-
HO-PAZIHKANBHOIO OKHCJIEHHA B KJeTKax. AHTHOKCHMIAHTHAA CHCTEMa OpraHH3ma.
Hapymenns nuniaxoro obmena. Perynauma nunuaxoro odMena.

Tema 5. AzoTucreiii oGmen.

bananc ajota B opranm3me W ero pasHoBHaHocTH. [lepesapuBanne Genkos.
IMenruaazsl. BeackiBanue npoaykTos nepepapuBanua Genka. [peacrasnenue o6 on-
THMATBHOM COOTHOUIEHHH AMHHOKHCIOT numuesoro Genka. Bpenwoe neiicteue m3-
OBITOYHBIX H HEAOCTATOYHBIX KOJIHYECTB HE3AMEHHMBIX AMHHOKHC/IOT Ha OPraHH3M.
CniocoGei onpenenesis GHONOrMYECKOH MUTATENBHON LEHHOCTH NMHIIEBBIX GenKos.
OcoBeHHOCTH a30THCTOrO OOMEHA Y JKBAYHBIX KHBOTHBIX. MHKpPOOHANBLHBIH CHHTES
Genka B npeKenyaKax KBauHbIX.
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[Tyt npeBpaineHHs aMHHOKHCIOT (1€3aMHHHPOBAHHE, TPAHCAMHHHPOBAaHHE,
nexkapOoKcHaHpoBanue). BHOCHHTEZ aMHHOKHCIOT B OpraHn3Me. 3aMeHHMbIE M He-
3aMeHHMBIE, TIMKOreHble H KeToreHsle amuHokncnoTel. KataGonnueckue npespaine-
HHA AMHHOKHCIOT B opranu3me. bHonoruyueckue NpoH3IBOAHBIE CEPOCOMIEPkKAIHMX H
apOMaTHYECKHX AMMHOKHC/IOT. BHOreHHbIe aMuHbl M WX Guonoruueckas ponk. Cun-
Tez Genka (Tpancnsums). Peryasums cuutesza Genka. OcobGennoct asotucToro 0b-
MEHA Y NTHIL

Tema 6. OGmen HYKIEHHOBBIX KHCIOT.

Hykneotuasl M HyKJIeHHOBbIe KHCA0THl. Hykneotnasl. XuMmuueckuit cocTaB M
crpykTypa HykneuHossix kuciaot (JIHK, PHK), ux Guonoruyeckas pons. Hykneo-
MNPOTEHHBI.

Pacuienniense W BCACHIBAHHE HYKIEHHOBBIX KHCIOT B KeNyA0YHO-KHIIEYHOM
TpaxTe. BHOCHHTE3 NYPHHOBBIX H NHPHMMIHHOBLIX OCHOBaHMi HykneotHaos. Mar-
PHHHBIN MEXAHH3M CHHTE3a HYKJICHHOBBIX KHcnoT M Genka. Crpoenne JIHK. Pennm-
Kauua M penapaums. [lpeacrasnenne o reservueckom kone. CTpoeHHe pasiHYHBIX
euaoe PHK, ux 6uonoruueckas ponk. Tpanckpunims. buoxumuueckue oCHOBBI No-
nuMepa3sHoii uentoii peakunn. Ygactue JIHK n PHK B cuntese Genka. Oxkucnenue
NYPHHOBBIX H NHPHMHAMHOBLIX HYKNeoTHIOB. KoHeuHble NPOIYKTE pacniana mypH-
HOBBIX HYK/ICOTH/IOB Y Pa3HbIX BHIOB JKHBOTHBIX.

Tema 7. BuoxuMHYeCKas AeTOKCHKAIHA,

ITyTi o6pazopanus u 00E3BPEKHBAHMA AMMHAKA B OpPraHHiMe. AMMOHHO-
TENHYECKHE, YPHOTENHYECKHE H YPHKOTEIHYECKHE AKHUBOTHBIC. OPHHTHHOBBIH LMK
O6men kpearuna. Buoxumuueckue nmyT 00e3BpeKHBAHHA TOKCHYECKHX MPOAYKTOB,
06pazylouHxcs B KHIIEYHHKE MPH pacnajne aMHHOKHCIOT. BHoxumHuyeckune mexa-
HH3MBbI 00pazoBaHus W 06e3BpeKHBAHHA ckaTona M uuaona. CHHTE3 W pacnas remo-
rno6una. [yru o6pazoBanus HKeTIHBIX MHITMEHTOB.

4.3 Jlekunn/npaKTHyeckKne 3auaTHs

Tabnuua 4
Coaepaxanne AeKUHil/NPAKTHYECKNX 3AHATHII H KOHTPOALHBIE MEPONIPHATHS

Tema 3.

1. | Pa . Crpykr ' L LT [ e v M N
Tema 1. Poms | [Npakmiueckas pabora Ne 1.
«OCHO! ONK-2.1,0MK- | 3ammra npax-
&m'w . ';' $mwicckofi W kO | T35 onic23, | mwaeckolipa- | 2
OTHYECK | MOMAHON XHMHH» ONK-8.2 Gomu (TTP)
HX CHCTEMax
Tema 2. IMpakTuueckas paGora Ne 2.
Yraesoast «Yrnesoas» oznfgﬂxoff Komy
-2.3, pabora Nel 2
OIK-8.2 sauura [TP
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Ipaktuveckas pabora Ne 3 onk-2.1,onk- | Kourponshas
Jiunmas «Jlunuasin 22, 0ONK-23, pabora Ne2, 2
OfIK-82 sauyra [TP
Tema 4. Jlexuns Ne 1. «Amunokucio- 0;2.(31111(02"::( 3
Aunno'::c- Thi, NENTHAB, GemKi» “oKe?
m’ i TMpakmuueckas pabora Ne 4. onk-21,0nk- | Kourponsuas
¥ «AMHHOKHCTOTBI, NICITHIb, 22, ONK-23, pabora Ne3, 2
Geakn» OfIK-8.2 samura [P
Tema 5. Jlexuns Ne 2. «®epmentarup- | OFK-2.1, OIK-
MepmenTa- | MBI KaTanHa» 22, OMK-2.3, T 2
THBHBIH Ka- om?::"gnx Kompomans
TS TpaxTusccxas paGora e 5. 22,0MK-23, | pabora Ned, 4
«DepPMECHTATHBHBI KaTanus» ONK-82 s P
Tema 6-7. Jlekuns Ne 4. «Buramunb» Oggrll'((;ﬂ;( 2
Kodepmen- ACAEE 5
et om?:?c;m Kontponssas
HBI IMpakTiueckan paGora Ne 6. 22, ONK-23, pabora JeS, 2
«BuTamMuHB» ONK-8 2 np
Tema 8. Iop- | Jlekuna Ne 3 «opmonsm OfIK-2.1, OMK-
MOHBI 22, OK-2.3, - 2
OlK-8.2
Kourponstas
OMK-2.1,0MK- | pabora Ne6,
IMpakTiueckas paGora Ne 7. 22, ONK-23, sy 4
«L'opuomsre ONK$2 | yorusiii onpoc
Nel
Jlekuma Ne 5. «Ocrosw Guo-
HOBLI GHO- auepremikn. Knerounoe awi- (;rg(gr:x%nr 2
suepreTukn. | xauue. OxucanTensuoe doc- ONKS$2 E
Knerounoe | dopuamposannes )
JBIXAHHE, Mpaxtuueckas paGora Ne 8
Oxncanress ONK-2.1,0nK- | Kontpoabuas
«O6men pemecTs HHEPrII» | 5 oricr3. | pabora e, 2
Hoe pocgo- OIK-8 2 g =
pruaHpoBanne
Tema 2. Npakmiueckas paGora Ne 9.
Lnkn Kpebea | «lluxn KpeGcan
— ueHTpans- onk-2.1,0nk- | Koutponsnas
e _ 22, OMK-23, paboTta Ne8, 2
.l.",“m:mm OfK-8.2 sampra [P
npouecc
Tema3. 06- | Jlexkuna Ne 6 «OGmen yraeso- | OfK-2.1, ONK-
Mex yraeso- | soms 22,0MK-23, - 2
108 OINK-8.2
IMpakmiueckas paGora Ne 10. OnK-2.1, onk- | Kontponsuan
«O0Mmen yriesoa08» 22, OMK-23, paGota Ne9, 6
OfK-82 samwra [P
Tema 4. 06- | Jlexums Ne 7. «OOmen nunn- OfIK-2.1, OfK-
MEH JHNHAO0B | J0B» 2260I1Kn-§§3 - 2
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ﬂparrmecmpaﬁunl&l.

ONK-2.1,0MK- | Kontponsnas
«O0Men MMnHaos» 22,0MK-23, paGora Nel0, 4
OfK-82 sauura [P
INpakmayeckas pabora Ne 12.
onk-21,0mnk- | Kourponbxas
«Jlnnuap 1 GronorHueckue 22, ONK-2.3, paGora el 2
CBOJCTBA KICTOMHBIX MEM- ONK-8.2
- sammra [TP

Gpann»
Tema 5. Aso- | Jlexuns Ne 8. «Azorncrsii 06- 02[2(_3141(02"3'(. 5
::;mn el K OnK-82

Ipakmiueckas pabora Ne 13. onk-2.1, onk- | Konrpoasuas

«Obmen Genkos» 22,0MK-23, | pabora Nel2, 6

OlK-82 3ammra [P
Tema 6. O6- | Ilpakmiueckas pabora Ne 14.
MeH HykeH- | «O0MeH HYKACHHOBBIX KHC- ozrg‘gr'lKT;‘ Kompom.nmm 6
HOBBIX KHC- 0™ OlK-82 P
nor Sncapri
Tema 7. buo- | INpakmiueckas paGora Ne 15. Kontponsnas
xumHueckas | «bHoxuMHuecKkas ACTOKCHKA- OfK-2.1,0MK- | pabora Nel4,
JeTOKCHKA- Hs» 22, 0MK-23, sammra [P, 4
s OfK-82 ycTHRI onpoc
Ne2
OYHAH ®OPMA OBYYEHHA
Tabnuua 5

“epe‘lellb BONPOCOB IS CAMOCTOSTEILHOTO HIYHEHHA AHCUHILIHHBI

OHONOTHYECKHX
creMax.

. CrpyTyp ‘
Tema 1. Poas Boaw B

cH-

Crpoenue " qm:mo-xmumeame CBOCTBA MOJICKYJTBI som ldo!m-
saums Boas. Bogopoammii nokasarens (pH). Bydepuuie cucremu
OPraHH3Ma KHBOTHBIX, HX CBOKCTBA, Mexanmsm AciicTena. OcmoTi-
HECKOe JABICHHC B OPraHH3ME AHBOTHBIX W €ro peryasums. Hso-,
rHAO- H FHOCPTOHHYECKHE pacTBophl. (OMK-2.1, OMK-22, OfK-23,
ONK-8.2)

Hcropus paseuTHA ydeHHS O BHTamHHax. Burammmm rpynnsm K
(prmnoxmsonst). Crpoenue u GHonorHueckas poib. Y4acTue BHTa-
muna K B mpouecce cBepThBaHMA KpoB#. (OMK-2.1, ONK-2.2, ONK-2.3,
ONK-82)

Bnoxmmecme ACTICKTHl OCHOBHBIX TPHHIIHTIOB mmm-m
DuTanenus # dHTponna. Buaw nonesnoii paGotw B opramnsme. Cso-

Goanas sneprus. (ONK-2.1, ONK-22, ONK-2.3, OTTK-8.2)

Tlopmonst runoTanamyca. lopmossl nepeawmeii u saanedi A0MH runo-
$uza, crpykTypa, ceofictea, Guonormveckoe aciictere. [opmons
NAPAMTOBHIAHBIX Wene3, CTPYKTYPA, CBOWHCTBA, OHONOIHYCCKOC
aeificTere. Fopmmnmmmmpyrrypa,mﬂma,ﬁmno—
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5. OGpazoBaTeibHblie TEXHOJNOTHH

TaGnuua 6
Tpumenenne AKTHBHBIX H HHTEPAKTHBHBLIX 00pa3oBaTeILHLIX TEXHOJIOTHIl
S A SN
Fa rrﬁ!;é'l Lt A '{F' W e w:—-’&.. o i :
1 d’epuemmnm.m n3
AHATH3 KOHKPETHBIX anymum
2. | Fopmonst M3 | AnanH3 KOHKPETHBIX CHTYaIMi
3. | OGwmen pemecteu |13
— AHATH3 KOHKPETHBIX CHTYaLMIT

6. Tekymmii KOHTPOJIL YCNEBAEMOCTH H NPOMEAYTOUHAS ATTECTALHS N0

HTOramM OCBOCHHA AHCUHIMHHBI

6.1. THNOBBIE KOHTPOJILHBIE 3AAAHHS WIH HHBIE MATEPHAIBI, HeobXoaHMBIe
JUISE OLEHKH 3HAHWI, YMEHHIT M HABLIKOB N (HJINH) ONBITA AeATEALHOCTH

Bonpocs! 118 NOANOTOBKH K KOHTPOJALHLIM MEPONPHATHAM (TeKyunil KouTpoas)

Koutponsuas pabora Nel.

e L pe

buonoruueckue GyHKUHE YIICBOIOB B OPraHHIME KHBOTHBIX.
Knaccndmxanms yriesoos

Crpoenne yrieBoja0B PasHbIX KJIACCOB.

DHINKO-XHMHYECKHE CBOHICTBA MOHOCAXAPHAOB.
DHIHKO-XHMHYECKHE CBOHCTBA ANCAXAPHIOB.
DHIMKO-XHMHNECKHE CBOICTBA NMONHCAXAPHIOB.

Kua-rpom pabora Ne2

2.

Buonormueckne GyHKUMHE THIHAOB B OPraHH3ME KHBOTHBIX.
Knaccudmraums aHnuaos.

3. Crpoenme MHITHAOB PASHBIX KIACCOB.
4.
5. XuMmuueckne CBOHCTBA MHIHAOB.

DHIHKO-XHMHYECCKHE CBOIICTBA JINNHAOB.

Konrponsnas paGora Ne3

1.

2
3

4.

- )

6.

[pHpoaHLIic aMHHOKHCAOTH: CTPOCHHE W KnaccH(uKanms.

[pupoasbiec AMHHOKHCAOTH: GHOMOTHYCCKOE SHAYCHHE W (YHKIHH.

Oxapaxrepu3yiite ypoBHH Oprasisaiin GeIK0OBOH MONCKYIB H XHMHYCCKHE CBA3H HX CTa-
OHIHBHpYIOUIHE.

Knaccuduxamms Genkos. OyHKimn GeIK0B PAUIHUHBIX KIACCOB B OCYWIECTBACHHH GHOXH-
MHYECKHX peaKimii.

DHIAKO-XHMHYCCKHE CBOIICTBA aMHHOKHCAOT H Oenxos. H303neKTpHYecKas TOYKa U COCTO-
aune. Packpoiite BaxnoCTs aMpOTEPHOI MPHPOIL AMHHOKHCAOT K Geakos B GHonoruye-
CKOM OTHOLICHHH

Jlenarypauns u penarypamns 6enkos. MexaHH3IMBl JaHHLIX IPOLECCOB.

Kontponssas paGora Ned



DepmenTsi: KAacCHPHKaINS H HoMeHKAATYPA. CTpocHHe (PePMEHTOR: anodepMenT, Ko-
(epMeHT, KATATHTHYECKHH LCHTP, AI0CTEPHYICCKHT IEHTP H HX OHOXHMHYECKOE 3Ha%C-
HHE.

Ornrane GepMeHTOB OT HEOPrAHNYECKHX KATAIHIATOPOB: TEPMOAatHALHOCTL, Bananne pH
Ha aKTHBHOCTS, cnieundiunocts. Ocobennoctn depmenTroro kartannsa Yem oGuacuuTs,
YTO B Ka4ECTBE GHONOMMHECKHX KATATHIATOPOB NPHPOAOH HiOpansl MenHo Genkn?

. Mexanmum pepmenTroro karannsa. Gepument-cyberparasii kommnexc. Kakum obpasom

(EPMEHTH CHIDKAIOT HHEPIHIO AKTHBALIMH XHMHYCCKHX PeaKiii?

Kaxue semectsa oTHOCAT K yHCny kodepmentos? Knaccnduxanna kopepmentos. Mexa-
HH3M AeicTBig kodepmenTon. Yem oTanyacTes KoepMEHT 0T NPOCTETHHECKOH rpymnL?
AKTHBHOCTH (pepMEHTOB. AKTHBATOPE M MHrHOHTOPE! (epmenTon. Mexanmim ux aeiicTaus.
Tuns: HHrHGHPOBAHKA (EPMEHTOB.

CriocoGnl peryIHpOBaHHA CKOpOCTEil (PePMEHTATHBHLIX PEAKIHil H HANPABACHHOCTH GHO-
xumEgecknx nponeccos. [lonatue o npodepmenTtax, msodepmenTax, My bTHHEPMEHTHBIX
KOMILIEKCAX H HX POJTH B MCTal0IH3ME.

l{mrrpom.uu paGora Ne§

2.

3.

4.

5
6.

Buramunst: knacchdrkamna n HomerkaaTypa. ['uno-, ano- n runepeuramMurossl. [puanas
HEAOCTATOMHOCTH BHTAMHHOB B OPTaHHIME.

Kogepuent, obpazyiommecs u3 suramusos Bl, H. Mexannin neiicrens depmenton kap-
GOKCHAHPOBAHKA H ACKaPOOKCIIHPOBAHHA.

Kogepmentsi, obpasyiomumecs w3 suramunos B2, BS, munoesas kuciora o HX OHOXHMHYC-
cKas poib. MexaHH3M ACHCTBHA OKHC/THTEILHO-BOCCTAHOBHTENLHBIX (hepMeHTOB (OKCHAO-
peaykTas).

KogepuenTsi, ofpasyromuecs w3 suramunos B3, B12, B6, Be u ux Gnoxmmuyeckas poss.
Mexanusm AeiicTeua depmenTon Tpancepas.

. Buoxmmubeckne (yHKUHH KHPOPACTBOPHMBIX BHTAMHHOB.

BuramuHonoao6Hpe coetHHeHNE. MeKBHTAMHHHBIC B3aHMOOTHOIICHHA.

Kountponsuas paGora Neb

SO s W

. Topmonsi. CTpoeHHe H KnacCHPHKAIHA.

Mexanuim aciicTeng MHNOPHIBHEIX FTOPMOHOB.

Mexannsm AeACTBHE MTHAPOPHILHBIX TOPMOHOB.

[OpMOHB NOKENYA04HOI KeAeIsl B HX GHONorHyeckas pos.
["opMOHBI IIHTOBHAHOMN XKeNe3bl H HX OHONOTHYECKas POs.
[opMOHBI HAANIOYEIHHKOB H HX GHONIOTHYECKaR POb.
[MonoBsie ropMoHbl # HX GHONOIHYECKaR POb.

Yeramii onpoc Nel

e

0o

Oxapaktepusyiite nanbGonee pakubie Gnonormeckne Gyrkipm poasl. Kax st gynimm
CBA3aHBI CO CTPOCHHEM MOICKY B BOIb?

Yro taxoe pH pactsopos? Packpoiite 3naueHne ITON0 NOKAATENA JUIS KHBBIX OPraHH3MOB.
Mexannsm aciictens Gydepusix pacTsopos.

IneMEHTH-OPraHoreHs. Bananne oprasorenos Ha csoiicTsa GuoreHHsix coeanuennii. Oc-
HOBHBIE BH/Ibl ATOMHBIX IPYTINHPOBOK B COCTABE GHONCHHBIX COCAMHEHMIH.
Buoxumuieckue GpyHKUHE MAHCPATLHBIX CYGCTpaToB. Makpo- H MHKDOIIEMEHTEL
Buonorsueckne PyHKUHH H 0COOEHHOCTH CTPOCHHA MPHPOIHBIX AMHHOKHCIOT.
Buonoruueckue GYHKIHA H POJIL NENTHAOB.

Yposn opranmsainy Geakossix MoNCKYA. MexanHiM ACHATYPAUNH H PCHATYPALHH.
H3oanexTpHueckas TOUKA H HI0INEKTPHUYCCKOS COCTORHHE AMHHOKHCAOT B Genkos. Ousn-
KO-XHMHYECKHE CBOHCTBA aMHHOKHCIOT H Oe/IK0B.

10. JlenaTypaitia: MEXaHH3M H akTOphl € BHISHIBAIOUINE.
11. O6umie 1 oOTAHYHTENbHEIC CBOICTBA HEOPrAHHYECKOTO KAaTANH3ATOPA W (epMenTa.
12. Yem obycnosnena cneunduanocts depmentos? Buas cneumdmanocta.

13. MeTtoas onpeaeicHns i cnocoObl BHPAKCHHA aKTHBHOCTH (JEPMEHTOB.
14. KAuAH9ecKoe JHAYCHHE ONPEACICHHS aKTHBHOCTH PepMEHTOB B GHOAOTHYCCKHX KIAKO-

CTax.

15. Ctpoenmne depmenton. DepMeHTH NPOCTHIE M crokHbe. BHonornueckoe snavenne ano-

tepmenTa u kodepmenTa.

16. Mexann3m (pepMEHTHOTO KaTanHsa.

17. bronoruieckne GyHKIHH AKTHBHOIO H AUIOCTEPHYECKOTO LEHTPOB (epMenTa

18. AKTHBATOPB H HHTHOHTOPH PePMEHTOB, HX GHONOIHYECKAR POk,

19. Cnocofi peryIHpOBanns aKTHBHOCTH (hepMenTos.

20. MyasTH(EPMEHTHBIE KOMILICKCHI, NTPOPEPMENTRL, HIOPEPMEHTH H HX OHOXHMHYECKOE 3Ha-

HYEHHE.

21. Knaccudmkaumus # HOMEHKAATYPa (epmeHTos.

22 BHTaMHHB — K3K NPeIIICCTBCHHHKH KOPEPMEHTOB.

23. Baramusst rpynmsi B i nx Guoxmmadeckne dynxunn.

24. Crpoenne u Gnoxumuteckne GYHKIHH BHTaMIHA A

25. Crpoenne 1 Gnoxumuseckue GyHKunH BHTamuna J1

26. Ctpoenne u Guoxammveckne QyHkunn sutamuna E.

27. Crpocenne i Gnoxumudeckie pyHkimm suramuna K.

28. Buramunonoao0usie coeAnHeHns. MeKBHTAMHHHBIC B3aHMOOTHOIICHHA. AHTHBHTAMHHBL
29. Pons ropmonos B peryasuun Metabommnma. Knaccnpukauns ropMoHOB 110 XHMHYECKOMY

CTpocHIIO # GHOAOTHICCKHM (yHKIHAM.

30. Crpochue, MexaHH3M CHHTE3a 1 GHONOIHYECKaR POITh HKO3aHONIO0B.

31. BHOXHMHYECKAA POJIb BTOPHYHBLIX MECCCH/IKCPOB NPH MCPEAAYC FOPMOHAILHOIO CHIHANA
32 MexannsM AeiiCTBHA H NEpejayy CHIHANA FOPMOHOB CTEPOHIHOI NPHAPOILL.

33. Mexanuim ACHCTBHA H NCPEIAYH CHIHANA FOPMOHOB AMHHOKHCIOTHOH 1 GenxoBoil npupo-

Abl.

34. CpasuuTe AciiCTBHE HA KICTKH FOPMOHOB AHNOQIUIBHEIX H FHAPO(ITLHEIX.

Kompomuu pabora Ne7

. OGmas xapaktepucrika oGmena semects i dHepriun. Karabommm u anaGomiam. Conpsxke-
HHE JICPIOHHHECKHX H ACPIOHHYECKHX PEaKLHii.

BuicokosuepreTiucckne GHOMONEKY B H panukansl. [ nasusie CTPYKTYPHBIC 0cOGeHHOCTH
BhiCOKOIHepreTHaecknX ocaros: mupodocdar, ATD, pochordupst. [Tosemy umenno
AT® prwibpana npupoaoii B kauecTse GOPMBI COXPAHEHHA XHMHHECKOH IHEPIrun B KneTke?
[TyTH cunTesa u pacxonosanna AT® B OpraHiIMe KHBOTHBIX.

Llens nepenoca anextponos (LIND). Crpoenne: MECTONONOKEHHE HICITH, CTPOCHHE Nepe-
HOCHHKOB YICKTPOHOB; PACMNONOACHHE NEPCHOCYHKOB MCKTPOHOB B leni; GakTopr, Biu-
AOUIHE HA ONPEACACHHYIO HANPABACHHOCTS ABIKCHHA VICKTPOHOB N0 ALIXATENLHOMN LENH;
HIBOBHTE NOJIBHAHBIC 3BCHBA BIXATEALHOMN LEMH.

Mexaunusm cunteza ATO ATO-cuantasoii. Bananc mexay cunresom AT® u Tpancnoprom
anextponos. Ot yero sasucut koxpduunent Gochopunnposanus (P/0)?

Pasobmenne oxucauTensHoro Gocdopunnpopanns. Pakropsl, BHILIBAOUINE pasobmeHne
okHcaeHns ¢ pochoprnnposariem. BHONIOrHYECKOE SHAYCHHE ITOTO NpoLecca.

Kontponsnas paGora Ne§

OxucanTenbHOe AeKapOOKCHIHPOBAHHE NMUPYBATA KAK NPeABAPHTEILHLI ITan UMKIa aH-
MoHHO# kucaoTeL [lepeuncanTe BHTAMHHB! H KOEPMEHTRI, 31efiCTBOBAHHBIC B ITOM MPo-
uecce.

Peakumn uukna ammonnoit kucnotsl. Yro onpeaenser ofuiee HanpasneHHe peakumii B unk-
ne? B kakoil 4acTi KAeTkH npoTekact 310t npouecc? Mosemy?

Kakue kofepMeHTH H BHTAMHHBI Y4acTBYIOT B ke Kpebea? OGwacuuTe, kak oun paGo-
TAKOT, ¢ YKA3AHHEM KOHKPETHBIX peakimii.



4. Pacckasure 0 peaxumsx umkna Kpeiea, B pesyastare kotopsix obpasyiores HAJTH: u
®AJTH:. Kakosa nanbueiias cyasba 3THX coeaunennii?

5. OYHKIHH UHKNA TPHKapGOHOBLIX KHCAOT. OOLACHHTE, KAKOE IHAYCHAE JUIA LKA THMOH-
HO# KHCIOTH HMCCT AHAMICPOTHYCCKAR peakimna?

6. DHepreTHYECKHIi BHIX0A IHKIA TpHKapOoHoBEIX KHCAoT. Crombko Monekyn ATd obpasy-
erca B Xo4¢ 060poTa Yepes MK OIHOH MONCKYIB THMOHROH kncaots? Bee m Monexy s
AT®, ofpasyioumHecs NpH NOAHOM OKHCJICHHH AKTHBHOTO alCTHAA, CHHTEIHPYIOTCR MyTeM
oxkucauTensHoro docdopumposanns. Kak peryiHpyeTca ckopocTs nukna?

Kontpoasuas paGora Ne9

1. TlepesapuBanne YracBofOB B AMEAYIOYHO-KHIICYHOM TPAKTE Y MOHOTACTPHYHBIX KHBOT-
HeIX. DepMeHTSI, YHACTBYIONHE B NEPEBApHBaHHK yraesoaos. Hapymenus nepesapusanus
yraeso108. OcoGCHHOCTH NEPEBAPHBAHMA YIACBOIOB YV ABAYHLIX KHBOTHRIX. TTyTH BKmO-
SeHHA JeTY4HX KHPHBIX kucaoT (JDKK) B meTabomsm.

2. Metabomism rmoko3o-6-gocdara. Peryasums cojepxanns rokoss B kposi. buonorise-
CKaf JHAIHMOCTH AaHHOTO SBACHHA.

3. CunTe3 raHKOreHa: NOCHEA0BATENLHOCTS CTAANHH H GHONOTHYECKOE 3HAUCHNE Nponecca.

4. maxosms. [Tocaea0BaTe ABHOCTS XHMHYECKHX PEAKIHIi H HX ponb B opranisme. [ nkore-
HOJH3.

5. I'moxoneorenes. [locaea0BaTeILHOCTE XHMHHECCKHX peakinii # HX posib B opraamuime. buo-
JOTHYECKas POk JaHHOTO Mpouecca.

6. TleHTO3HBIT MYTH OKHCHCHHA YTIeBosoB. OxapakTepHsyiiTe CTAIHH JaHHOTO NpoLecca.
Yikakure GHONOMMYECKOE FHAYCHHE KAXKAOH CTAIMH.

Kompom.nu pabora Nel0

. TepepapHBaHHE NHIHAOB B KEAYAOUHO-KHIICYHOM TPAKTE H HX BeackBanne. Pecunres
TPHAIATIHIEPOTIOB B KASTKAX CAHIACTON 060NI0YKH KHINCHHHKA.

TpaHcrnopT KHPOB B OPraHuIMe.

BHOXHMHYECKHIT MEXAHHIM OKHCICHHS AKHPHLIX KHCIOT.

OOMEH KeTOHOBBIX Te: o0pazosanne, Ouoxumiyeckoe nasnadenne. Kakune daxropst npea-
PACTIONArAWOT K NOABICHHIO KETO30B Y AHBOTHRIX?

5. DbHOXHMHYCCKHI MEXAHH3IM CHHTE3a KHPHLIX KHCIOT.

6. BHOCHHTE3 TPHALHAT IMUEPONOB.

il o

Koutponsnas paGora Nel |

1. Crpoenne u gpyHKmHn MemOpan.

2. MexaHH3MBI ICPEHOCA BEMIECTB Hepes MeMbpans.

3. Crpoenne u Gronormueckas ponb focdommuaos. Odmen docdommnuaos: pacnaa, Guo-
CHHTE3.

4. CrpocHme M OCHOBHBIC ITankl GHocHHTE3a XonecTepuna. buosoruyeckas poas xonecrep-
HA

5. Crpoenne, MECTO CHHTE3a H GHOXHMHYECKAR POk GHONOTHYECKH aKTHBHEIX NPOH3BOAHBIX
XOACCTEPHHA.

6. Tlepexncroe okucacHne numiaoe. Ero pons B 06pazosanii nospexacHuil KI€Tok, opra-
HEUI H MOJICKY. AHTHOKCHAQHTHBIE CHCTEMBI KICTOK.

Koutponsnas pabota Nel2

1. TNepepapusanne Genkos. [IpoTeassl NHINEBAPHTEALHOIO TPAKTA, MEXAHHIM HX AKTHBALMH.

2. Jlaiite onpeaencHHE MOHATHIO «A30THCTHI 0OMEHY» H PACCKAKHTE, KAK ONPEIENseTCA a30-
THCTHIH 06Men. Yem BuI3BaHB! PAITHYHA B IHTATEALHOH HEHHOCTH GonbinnECTBa GenkoB
PAacTHTENLHON NPHPO/BI € OAHON CTOPOHE! H KMBOTHOIO NPOHCXOANCHHA C APYTOii?

3. Mexanusm peakimii TPaHCAMHHHPOBaHKA. Bronornueckas pois AaHHOro npouecca.
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4. Iy nexapGOKCHIHPOBAHHA AMHHOKHCAOT. BHOMOTHYECKOE 3HAYCHHE KOHEUHBIX MPOAYK-

TOB ITHX PEaKIMii.
5. Jle3aMHHHPOBAHHE AMHHOKHCIOT. BHONOrHYECKOe SHAYCHHE KOHEYHLIX NMPOAYKTOB ITHX

peaKuuii.

6. Ponb apoMaTHUYECKHX aMHHOKHCOT B MeTabomsme.

Koa'rpomupaﬁom!bn

BroxuMHYeCKas poib HYKACOTHAOB B MeTabomHIME.

CyGerparsl, repMenTsl H MEXAHHIM CHHTE3a H penapaumn JIHK.
CyGerparsi, depmentnl H Mexannsm cirresa PHK.

CyGerparsi, depMenTH H MEXaHI3M CHHTE3a Geaka.

Ormmuna u cxonctso crpoenns JIHK u PHK.

Ormians 1 cxoacTBo Mexamsmos chatesa JIHK u PHK.

S

Kontponsnas paGora Nel4

1. [lym oGpazoBanus i 063BPEAKHBAHNA AMMHAKA. HeM OTAHUAIOTCA YPEOTENHYECKHE, YPH-
KOTEAHYCCKHE H aMMOHHETeIHYecKHe AHBOTHEIE? YeM OOBACHHTE BOIHHKHOBEHHE PAIHBIX
nyTeil BUBEACHHA AMMHAKA H3 OPraHH3Ma ITTHIL, MACKONHTAIOmNX H peiG?

2. Llukn obpazosanus mouesnsl. [1yTi o6pasosanns OpHHTHHA H ACNAPArHHOBOH KHCAOTHE
ans obecneyeHHs OPHHTHHOBOTO LMKIA.

3. B kakux oprasax nponcxoaut obpazosanne moucsinn? Jlansheiinme nyTH ee Tpancnop-
THPOBKH Y Pa3IH4HBIX XHBOTHBIX. Ha ueM 0CHOBAHO KOPMOBOE HCMIONL3IOBAHHE MOYCBHHBI?
Ee npespamienne B MHINEBAPHTENLHOM TPAKTE.

4. OxmncneHHe MYPHHOBLIX H NHPHMIAHHOBLIX COCAHACHNMIT. HasoBHTe KOHEYHBIC NPOAYKTH
NYPHROBOTO OOMEHA Y PasHBIX KHBOTHBIX.

5. BuoxummdeckHe MexanniMsl 00pasoBanns # 00e3IBPEAHBAHNA CKATONA W HHAONA.

6. [yrs obpasoBania 0 00CIBPCAHBAHHA KCTHHBIX MHIMCHTOB.

Yerumiii onpoc Ne2

1. Oxapaxtepusyiite 0GMEH BEIMICCTB H IHEPrHH — KaK CONPAKECHHYIO CHCTEMY KaTabonmye-

CKHX H aHab0IM9ECKHX NPOLCCCOB.

Makpoapraseckue BemiecTsa u pagukansi. Ctpoenne n gpynkumn ATO B opramnsme.

[TpomexyToukble METAGONHTLI-A0OHOPE YVICKTPOHOB H NPOTOHOB JUIA KACTOMHOIO JBIXAHHA.

JlnxarenbHas Uenb H KOMIUICKCHE C NEPEHOCOM 3apaja.

CrpykTypa B $YHKIHH KOHKPETHBIX KOMIOHEHTOB ALIXATENLHOH HenH.

Oynxian ATO-CHATAZH B MOJEKYIAPHOTO KHCAOPOAA B KNETOYHOM JALIXAHHMH.

Mexanuim cuntesa AT nyrem okHCaHTENLHOIO GoChOpHAHPOBAHNS.

Mexanusm 1 GHONOTHYECKOE FHAYCHHE PasOGIICHHA OKHCAHTENBHOTO GoCHOPHIHPOBAHHS.

I nmxomms.

|0 I’ mokoneorenes.

11. Llnka anMoHHO# KHCAOTH — NEHTPATLHBI NPOLECC IHEPreTHYECKOIo obmena.

12. Peryamposanue CKOPOCTH UHKNA THMOHHON KHCAOTHI,

13. [NyTs 0Gpa3oBaHns aKTHBHOIO aueTHAA.

14. [Tyw notpeGacHns akTHBHOIO aueTHaa.

15. Hasnavuense u nyTH NoTpeOicHHS KETOHOBLIX Te/L

16. [Nymn o6pasosanns 1 npespamienus [TBK.

17. Cunres Kupa U3 YIICBOAOB.

18. OcofGeHHOCTH NPEBpAlICHHIl YINICBOI0B B NHILEBAPHTENLHOM TPAKTE H B X0Ae MeTabomms-
Ma B OPraHH3IMe KBAYHBIX.

19. BHOXHMHYECKHE MEXAHHIMBI NOIEPKAHAS HOPMATLHOIO YPOBHA IMIOKO3b! B KPOBH NPH
FO/IOAZHHH.

S



20. lMenro3usii NYTH OKHCACHHA YTAEBOA0B. BHONOMHYECKOE 3HAYEHHE NICHTOZHOTO MY TH OKHC-
NCHHA YT/ICBOAOB.

21. HapymeHns yraeBoaHoro oomena.

22. TpancropT AMNHAOB B OPTaHHIME.

23. OkHCACHHE KHPHBIX KHCTIOT.

24, CuHTe3 RKMPHWX KHCAOT.

25. CHHTES TPHITHICPOIOB.

26. Iy obpasosanus u npespamennii Gocharnanoil KHCAOTH.

27. Metabomnam pocdommnuiaos.

28. Cnonrasnoe cBoGOAHOPATHKANBHOS OKHCICHHE HEHACHIICHHBIX COC/IMHCHHI H NMYTH ero
NPEAOTEPALICHHA. AHTHOKCHIAHTHL

29. Crpoenne u yHKUMH KAETOYHBIX MeMOPaH, HX yHacTHe B MeTabommsme.

30. Crpoenne, cuuTes 1 GHONOIHYCCKOE SHAYCHHE XONECTEPOIA.

31. BHONOTHYECKH AKTHBHKIC MPOHIBOIHBIC XOJECTEPHHA.

32. Hapymiesus THNHARONO oOMeHa.

33. BuoxuMmuuccKue MEXaHI3MBl 00pasoBAHHA H YTHAM3ALHH AMMHAKA B OPTraHHIME.

34. Yaactue TpaHcaMHHa3 B MeTabonn3Me,

35. buoxuMHYeCcKas POk HYKACOTHAOB B MeTabommime.

36. Oramans u cxoactso crpoenns JIHK u PHK.

37. Orawuna 1 cxoacTso mexannsmos curresa JIHK u PHK.

38. Cyberpars, depMeHTs M MEXaHHIM cHHTe3a H penapainm JIHK.

39. CyGerparnt, depmentsl 1 Mexannim cunresa PHK.

40. CyGerparnt, depMenTsl H MEXAHHIM CHHTE3a Genka.

41. Koseqnbic NpoAYKTH NYPHHOBONO 00MEHA ¥ PAHLIX BHAOB KHBOTHBIX.

42. OcoBeHHOCTH 30THCTONO 0OMEHA Y PAHBIX BHAOB KHBOTHEIX.

6.2. Onucanue nokasartejield H KPHTEPHEB KOHTPOJAN YCNEBAEMOCTH,
ONUCAHHE WKAJ OUCHHBAHNSA

Jina OueHKM 3HAHMI, YMCHMH, HABLIKOB H (POPMHPOBAHMA KOMMETEHLMH MO
JHCUMIUTHHE MOXKET NPHMEHATLCA 0aNNLHO-PEliTHHIOBAN CHCTEMAa KOHTPOIA M
OLICHKH YCTIEBACMOCTH CTYAEHTOB.

B ochosy Gannsno-peittuHroeoii cucremsl (BPC) nonoskens! NnpHHUMILL, B CO-
OTBETCTBHH C KOTOPLIMH (JOPMHPOBaHHE PEiiTHHIa CTYIEHTa OCYLIECTB/IAETCH B XO-
e TEKYLIEro, NPOMEAKYTOUHOrO KOHTPOIA H NPOMEKYTOUHOI aTTecTalln 3HaHHi.

Tabnuua 7

Cucrema peiiTHHIOBOI OUCHKH TEKYUIEH yCneBaemMocTH
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TaGnuua 8

TaGnuua 9
Hroropas peiiTHHIOBasi CHCTEMA OLICHKH YCIIEBAEMOCTH

B%"";:L“:”"“m <60 60-79 80 - 84 85 - 100

y?m <282 | 282-375| 376-398 | 399-480
Eg c?::gn <60 60-79 80 - 84 85 - 100
3 é Hroro <282 | 282-375| 376-398 | 399-49%

K 3avery c oueHkoii nomyckaloTCa CTyAeHTH, Habpasine 3a nepuon obyye-
HUA He MeHee 60% ot MakcHManbHO# cymmbl Gamnos. CryaeHTs, HaOpaBiune 3a
nepuoa obyuenna meree 60% OT MaKCHMANBHOI CyMMbl GANIOB, K 3a4€Ty C OLICH-
KOil He JAONYyCKalTCA, Kak He cripaBHBiuHeca ¢ ydeOHoil mporpammoii. CTyneHTsl,
naGpaswme 3a nepuon obyuenus 85% u Gonee oT makcHManbHOI cymmbl Gannoe,
NOJYHAKOT OLIEHKY OT/IM4HO Oe3 cnaum 3avera.

Hrorosas oleHka no AHCLMIUIHHE CKAaabiBaeTca 13 Gannos, NOAy4EeHHbIX 3a Te-
KYUIYIO YCNeBaeMocTs # Gaios, Nomy4eHHBIX Ha 3aueTe ¢ oueHkoi (Tabn. 10).

7. Yuebuo-meroanyeckoe 0 nudopmannonnoe obecnevenne AHCUHIIHHBL
7.1 OcHoBHAsS AWTEpaTYpa

1. Komos, B.Il. bBuoxumua: yuebuuk ana  eysos/ B. Il Kowmos,
B. H. lllgenosa; non obmeii peaakumeii B. I1. Komosa. — 4-e w3a., uenp. 1
non. — Mocksa: Hanarenscrso HOpaiit, 2021. — 684 c. — (Buiciuee obpa-
3osanme). — ISBN 978-5-534-13939-6. — Tekct: anextponnsii // Obpaso-
patensHas nnardopma FOpaiir [caiir]. — URL: https://urait.ru/bcode/477904



NOMEIICHHE J'é|04' Inextodorokonopumetp 35721 KOK-301

7.2 lonoaHHTEALHAS AHTEpaTYpa

. Buonoruyeckas xumus [Tekct]: yuebuuk / T. T. Bepezos, b. @. KopoekuH. -
3-e u3a., nepepad. u non. - M.: Meanuuna, 1998. - 704 c.

. Kownonarog, 10. B. buoxumusa xupotHsix: yueGHoe nocodue / 0. B. Konona-
ToB, C. B. Bacunbesa. — Cankr-IlerepGypr: Jlaus, 2021. — 384 c. — ISBN
078-5-8114-1823-7. — Tekcr: 3nekTpoHHblii //  JlaHb:  3N€KTPOHHO-
Gubnmoreunas cucrema. — URL: https://e.lanbook.com/book/168783. — Pe-
FKHM OCTYNA: 18 ABTOPH3. NMOL30BaTeNeH.

. Kypuan «buoxumusy» - http://www.protein.bio.msu.rw/biokhimiva/ - ceobon-
HBIH 10CTY.

7.3 MeToan4eckue YKa3auus, PEKOMEHAANNN H APYIHe MATEPHAILI K
JAHATHAM

Casuyk C.B., Caxosuepa T.B. Pabouas Terpans mns BeinonHeHus nabopa-
TOpHO-NpakTHYECKHX paboT no Kypcy «buonormyeckas xumus», M.: Han-po
PrAY - MCXA umenn KA. Tumupszesa, 2020 r., - 86 c.

8. llepeuens pecypcoB HHPOPMANHOHHO-TEJIEKOMMY HHKALIHOHHOI ceTH

«Huteprem, HeoGX0AHMBIX /ISl OCBOCHHS AHCUMILINHELI (MoayAs)

. Bbaza 3nanwii no Guonorun yenoeeka (puznonorua, knerouHas Guonorus, re-
Heruka, Guoxumms) - http://humbiol.ru. — ceoGoamsiit noctyn.

. Enunoe okno aoctyna k obpazosarensHbiM pecypcam - hitp://window.edu.rw/
— cBoboauelii noctyn.

. LenTpansHas HayuHas cenbckoxo3sicTeenHas Oubanoreka Pocewiickoii aka-
JIEMHH CENBCKOXO3ANCTBEHHBIX HayK - www.cnshb.ru. — cBoGoamsiii noctyn.

9. Iepeuens nporpamMmMuoro obecnedeHns H HHGOPMATHOHHLIX CHIPABOMHBIX

CHCTEM (npu neobxooumocmi)

He ucnonssyrores.

10. Onucanne MaTepHATLHO-TEXHHYECKOH 6a3bl, HeoOxoaumoii Ann
ocyumecTBiaeHHs 06pPa30BATENLHONO NPOUECCA N0 AHCUHILIHEE (MOAYII0)

Tabnmua 11
Caenenns 06 06ecnedeHHOCTH CNEUHAIHIHPOBAHHLIMHA AYAHTOPHAMH,

Anextodorokonopumerp 357211135721

Tepmocrar 593230

Bans sopanas 560227\1

Becw naboparophsie 559666

Becw EK 559565

Muxpockon P-11552025-4,5 6

pH-me1p nopraruermii 593243

XHMHYCCKaR NOCyAa (NpoOHPKH, BOPOHKH, CTCKAAHHBIC Nat0YKH, OIOpCTKH,
MHNCTKH, CTAKAHYHKH PasHBIX 00LEMOB CTEKIAHHBIC W MIACTHKOBBIC, KO-
Obl pasHbIX 00BEMOB, CTYIIKH C NCCTHKAMH, MEH3YPKH)

XHMHYECKHE PEAKTHBLI: CEPHAA KHCIOTA, CONAHAA KHCIOTA, YKCYCHaA KHC-
AOTA, TPHXAOPYKCYCHAA KHCAOTA, A30THAA KHCNOTA, JHMOHHAA KHCHOTA,
GopHas KHCAOTA, MUKPHHOBas KHCAOTA, ONICHHOBAA KHCAOTA, MOJIOYHAs
KHCNIOTA, WIABC/ICBAs KHCNOTA, AHTAPHAA KHCHOTa, aurmipodocdar kams,
rHAPOKCH HATPHA, M'MAPOKCHA KATHA, AMMHAK, ALUCTOH, FEKCaH, XJI0po-
dopwm, sranon, ausTunossii ddup, nerponedinuii dup, meranon, genon,
dopManun, NEpeKnch BOAOPONA, XNOPHA HATPHA, XAOPHA KAMHA, XIOpHA
KaNblHg, XAOPHA aMMOHHS, XnopHa xenesa (I11) anerar ceanna, kannii fio-
AncTitil, foaMa Kanus, Cynabdar HaTPHA, cyabgar MeaH, Cyabdar ammonns,
cynbar marans, cynspar kobansta, cymspar xenesa (II), runocynsdur
HATPHA, HHTPaT cepeGpa, HHTPHT HaTpuaA, Kapbowat HaTpms, kapGoHar
KaAblld, NCPMAHTAHAT KATHA, JAHXPOMAT KATHA, HHTPONPYCCHA HATPHA,
MOMHOICHOBOKHCLIH aMMOHMIH, NHPYBAT HATPHA, HHKOTHHammua, 2.4-
auuuTpodenn-rnapasun, peakmus Heccnepa, docdosannnmuossii peak-
THB, OCHIWINH, JIHNA3a, METHICHOBAA CHHb, QeHondTaneny, HeiTpanbHbii
Kpacusiii, nakmycopas Gymara, kenatuH, Kpaxman, fion, xkamdpapa, pesop-
LHH, PACTHTEABHOE MAC/I0, MACO, MOJIOKO, ME, AR, KHBOTHLIH JKHD.

9 yuebutii kopnyc,
nomemenne Nel 10

Cnexopa M-40
Konopumerp KOK-552006
Muxpoucutpudyra 331876
bans soaanas 560227
Ymwrparepmocrar MK-70 552053
Becw M3A 55,2037
Mukpockon MBC-9552

-meTp 560230
pH-metp 552030\1
pH-meTp 56203012
Hounomerp 56023111
Josaropu JUIAD
Xumuueckas nocyaa (npodHpKH, BOPOHKH, CTEKINHHBIE NANOYKH, GiOpeTKH,
MHNETKH, CTAKAHYHKH PasHBIX 00LEMOB CTEKASHHMC H MIACTHKOBHIC, KOM-
Obl pasHBIX 00BEMOB, CTYIKH € NECTHKAMH, MEHIYPKH)
XHMHUECKHE PEAKTHBBI: CEPHAN KHCIOTA, CONAHAS KHCIOTA, YKCYCHAA KHC-
nOTA, TPHXAOPYKCYCHAas KHCAOTA, a30THAd KHCIOTA, JIMMOHHAZ KHCAOTA,
GOpHAs KHCNOTA, NMHKPHHOBAA KHCHOTA, ONCHHOBAA KHCAOTA, MOJOYHAS
KHCNIOTA, UIABE/ICBAR KHCNOTA, SHTapHas KWCAoTa, aurnapodochar kams,
THAPOKCHI HATPHA, MMAPOKCHA KAMHA, aMMHAK, ALICTOH, TEKCaH, XJopo-
(hopm, ITanon, AMOTHAOBKIT Mpup, neTponeiinsii dup, metanon, denon,
dopmanuy, nepekHcs BOAOPONA, XAOPHI HATPHA, XNOPHA KAIHA, XIOpHI
KUIBIHA, XA0PHA aMMOHKS, Xnopua xenesa (I11) auerar ceunua, kanmii io-
JAMCTBIH, H0ana Kamma, cynsdar Hatpua, cyasdar meau, CyibpaT aMMOHRS,
cynpdar marans, cymbpar kobaneta, cynsdar xenesa (II), runocynsdur
HaTpHA, HHTPaT cepebpa, HHTPHT HaTpHA, KapOowar Hatpua, kapGonar
KUIBIHA, NEPMAHTAHAT KAIHA, JNXPOMAT KaNHA, HHTPONPYCCHA HATPHA,
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MONHOACHOBOKHCIBIH AMMOHHIL, NHPYBAT HATPHA, HMKOTHHamui, 2.4-
aunuTpodennn-ruapazun, peaktus Heccnepa, dochopannannossii peak-
TuB, GeHIHAMH, TMNA3a, MCTWICHOBAA CHHb, (enondrancun, HeliTpanbablii
KpacHbii, nakMycoBas Gymara, JKeJaTHH, Kpaxman, Hoa, kamdapa, pesop-
WHH, PACTHTENRHOE MACTIO, MACO, MOJIOKO, MEJ, RiiNa, KHBOTHLIH AKHD.

LIHb smenn YnransHeiii 3an
H.H. Xenesnosa

Cryaenueckoe Komuara ans caMonoarotosks
obmeAnTHE

11. Meroauueckne pekoMeHAAUNH 00y4a0MHMCH 10 0CBOCHHIO THCIMILIHHBI

OGpazoaTenbHblii NPOLECC MO AHCUMIUTMHE OpraHuzoBaH B dopme yueb-
HBIX 3aHATHII (KOHTaKTHas paGoTta (ayaAMTOPHOI M BHEAYAHTOPHOIH) 00yUalommxcs
C MpenojasaTeneM H camocToaTenbHas pabota ofyualommxcs). YueOubie 3aHaTHA
(B TOM uMcie N0 peanu3auMy NPaKTHYECKOH MOArOTOBKH) MPEACTaB/IEHb Cleay-
IOIMMH BHIAMH, BKMOYaA yueOHbie 3aHATHA, HaNpaB/lEHHbIC HA MPAKTHYECKYIO
NOArOTOBKY O6YHAIOMXCS H MPOBEICHHE TEKYILIEr0 KOHTPO/S YCNEeBaeMOCTH:

NEKUHH (3aHATHA NEKUHOHHOTO THNA);

CeMHHApPBI, NPaKTHYECKHE 3aHATHA, NaGopaTopHbie paboThl (3aHATHA CEMMHap-
CKOro THMa);

rpYNMoBLIE KOHCYIbTALHH;

WHIMBHAYAIbHBIC KOHCYJITALHH W HHbIe yuyeOHble 3aHATHA, NpeIyCMaTpHBa-
IOlHE HHAHBHAYATbHYIO paboTy npenoaaearens ¢ o0ydarommMMes;

camocTosTeNbHas pabora ofyvyarommxcs;

3AHATHA HHBIX BHIOB.
Ha yueGubIX 3aHaTHAX OOy4AIOIMECH BBINONHAIOT 3aNaHHPOBAHHBIC HACTOALICH
NporpaMMoii OTAe/bHbIE BHALI Y4eOHBIX paGoT, B TOM YHC/E OTACAbHBIX 3EMEHTOB
paboT, cessanHbIX ¢ Oyayuieil npofecCHOHANBHOMN AEATENBHOCTHIO.

IMpakTHueckue 3aHaTHA NO aucuMnMHe «bruonornueckas XUHMHD) NPOBOAATCA
B OHoxummuueckoii nabGopartopui, u Tpebyer ofs3aTensHOro coOMOAEHHA NPaBHI
TexHHkH GezonacHocTH npH paboTe ¢ GHONOrHYECKHM MATEPHANOM.
Jlns ycnemHoro OBNAZeHHs MaTepHanoM JHCUMIUIMHBL «BHonornyeckas xumma»
HeoDXoaMMa CHCTeMaTHueckas camoctosTenbHas pabota ¢ yueGHoil amTeparypoil,
KOHCMEKTAMH JIEKIIHi1, HHTEPHET-PECYPCAMH, KOHCYIbTALMH NPenojaBares.

Buasi 1 dpopmbl oTpaboTkn nponyiieHHbLIX 3ARATHI

CTyeHT, MpONMyCTHBIIHI NpakTHYeckoe 3aHATHA, o043an otpaborath ero B
NONONHHTENLHOE BpeMs, COrNIacoBag ero ¢ npenonasateneM. Crava Tekymmux 3a-
JIOJKEHHOCTEH CTyAeHTa NMPOHCXOAHT He MO3JIHee ABYX HENeNb C MOMEHTa, npony-
WEHHOTO (MO YBAKMTENBHON NPHYHHE) HIH HE 3a4TEHHOTrO 3aHATHA B (hopme cobe-
CENIOBAHHMS C MOC/EAYIOUIHM BHINOJIIHEHHEM NPaKTHYecKoil paboTsl B nonHoM obbeme
(ecnu NO3BONAIOT YCHOBHA) C OUcHHBaHHeM B Oannax. 3aHaTa, mponymeHHbie 6e3
YBaKHTENBHOMH NPHYHHBI — HE 0TpabaThIBaIOTCA.

CryaeHT, He NOCEABIIHI NEKLMH, J0KEH NMPEJOCTaABHTE PYKOMHCHBIH KOH-
CNEKT JIEKLMH M0 NPOMYCHHBIM TEMaM.
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12. MeToanveckne peKoOMeHAANNHH MPenoaaBaTeJiuM no oprauusaunn odbyuenns
no ANCUMILIHEE

Cneundmkoii aucummimHbl «BHonorHyeckas XMMHa» ABNAETCS HEpPa3pbIBHAA
CBA3b C NOCJSAYIOIMMMH NpeaMeTaMHi npodeccHoHansHoro uxkna. B To xe Bpems y
CTYAEHTOB C TIEPBOHAYATLHO CNabbiMH 3HAHHAMH MO XHMHHM BO3HHKAIOT Gonbuike
CIOHOCTH B OCBOSHHHM KaK HEKOTOPBIX OCOOEHHO CNOKHBIX TeM (KodepmeHTsl,
6HoIHepreTHKa, B3aMMOCBA3b OOMEHOB BEIIECTB), TAK M BCero 00beMa AHCUMIIHHBL.
B 270ii cBA3H HeOOXOAHMO COBEPLICHCTBOBATH METOIMKY MpenoaBaHHa Kypca:

- HCTIONB30BaTh Pa3NHYHbIe (GOPMBI, METOABI M NPHEMBI AKTHBH3ALMH MO3Ha-
BATE/IbHOI AEATENbHOCTH CTYICHTOB;

- LIHMPE BHEAPATH AKTHBHBLIC M HHTEPAKTHBHBIE (DOPMBI NPOBEACHHS 3AHATHIA;
- NPOBOJANTE HHAWBHAYANbHYIO paboTy CO CTyAEHTaMH

Mporpammy paspaborann: i
Casuyk C.B., k.6.1., n0oueHT

J
Cakosuesa T.B., k.6.1., noueHT w‘““l{- ‘E"-
(noanmcs)
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PELLEH3HS
na pabouyio nporpammy aucuunmns: 51.0.29 «bnonornaeckan xumns»
OnoI BO no nanpasiennio 06.03.01 - «buonorus», nanpasaennocrs Kunosorun
(KBATHGHKAUNA BLINYCKHUKA — Gakanasp)

INanoseim Banepuem [Nerposruesm, npodeccopom Kadeapsi Mopdonorun 1 BeTepHHapHO-
canuTaphoii axcneptTiisl ®IBOY BO PFAY-MCXA v KA. Tumupaiesa, aokropom Guonoru-
YeCKHX HayK (Aanee nmo TEKCTY PELEH3EHT), NPOBeJcHa PELCH3HA paboyeii NporpaMMbl THCHHIUIH-
abl «Buonornueckas xumua» OTNOI BO no nanpasnenmio 06.03.01 — «buonorus», (Gakanasp)
paspaborannoii 8 ®TBOY BO «Poccuiickuii rocyaapcTsenubiii arpapHsiii yausepenter — MCXA
umenn KA. Tumupaiesar, na kadeape Gpuinonorun, 31onorun o GHOXHMHH KHBOTHBIX (paspa-
Gorumkn — Capuyk Ceetnana Bacumwesna, aouent, k.6.0.; Caxosuesa Tarsana Baanmmuposua,
JOUEHT, K.0.H.).

PaccMoTpes NpEACTABNCHHBIC HA PEUCH3HIO MATEPHANB, PEUCHICHT NPHINEN K CACAYIOUHM
BBIBOJIAM:

1. IpeasaBnennas pabouas nporpaMma IHCUHIUHEB «BHonormyeckas xumua» (aasee no
Texkcty [Tporpamma) coomeemcmeyem TpeGoannam ®I'OC no manpasacumo 06.03.01 — «buono-
sy [lporpamma codepocum BCe OCHOBHME pasaeisl, coomeemcmeayem TPeOOBAHHAM K HOPMa-
THBHO-METOHYCCKHM JOKYMCHTAM.

2. lpeacrasnennas 8 [porpamme akmyansrocms yaeGHON IMCIMIIMHL B PAMKAX peann-
saumn OTOTNT BO e nodsexcum comuenuio — IHCUMIINHA OTHOCHTCS K Ga30Boil yacTH yyedHoro
unkna— bl.

3. lpeacrasnennsic B [lporpamMme yeau MMCUMIIMHBL coomeemcmeyiom TpeGOBaHHAM
®I'OC BO nanpasnenus 06.03.0] - buosozus.

4. B coorsercteun ¢ [Tporpammoil 3a AncunmmHoll «BHONOTHYECKAs XHMHA» 3aKPELICHO
1 komnemenyus u 1 unouxamop Komnemenyuu. Jlacunrumna «bronorwyeckan XHMHS» 1 npea-
crasnennas [lporpamma cnocofra peaiuzosams WX B oObABNCHHBX TpebGosanmax. PesyabraThi
oby4enns, npeacrasncHubie B [TporpamMme B KATEropHAX 3HATH, YMETh, BAAACTL COOMBEMCMEYION
cnemnduke H COACPRANMIO AHCIHILTHHEL H QEMOHCIPUPVION B0IMONCHOCTL TIONYUCHHA 3aABICH-
HBIX PE3YALTATOB.

5. Ofmas TpyAOEMKOCTE AHCHHIUMHEL «BHOMOrHYECKan XHMHA» cocTaBmieT 4 3au@THBIX
eannnue (144 yaca).

6. Hndopmaiis 0 B3IaHMOCBA3ZH HIYMACMBIX JHCUHIUTHH H BOTIPOCaM HCKMONEHHA ayGan-
pOBaHHA B COACPEAHNH ANCUMILIHH coomeemcmsyem achicTeuTensiocTd. Jincuumanna «buono-
THYECKas XHMHS» BIAHMOCBA3ana ¢ apyrumu aucumnansamu ONOI BO w YueGuoro nnana no
HanpasacHmio 06.03.01 - buoroz2us 1 BOIMOKHOCTL AyOIHPOBAHHA B COACPKAHHH OTCYTCTBYET.

7. Tlpeacrasnennas [IporpaMma npeanonaraet MCNOAL3OBAHNE COBPEMEHHBLIX 0bpazosa-
TEABHBIX TEXHONOTHIT, HCMOB3YEMBIE NIPH PEATH3AINA PAIHYHBIX BHAOB yyeOno#H paGorsi. dop-
Mil OGPA30BATE/BHBIX TEXHONOIHIl Coomeememeaviom crietm(pHKe ANCITHIUTHHEL

8. Tlporpamma mscunmnummbl «BHONOIWYECKAS XHMHUA) NPEANONAracT 3 3aHATHA B HHTEp-
aKTHBHOH dopme.

9. Buasl, coacpAaHHe H TPYAOEMKOCTh CAMOCTOATENLHON paboThl CTYACHTOB, MpeACTaB-
nennsie B [Tporpamme, coomeemcmeyiom TpeGOBAHHAM K NOATOTOBKE BHLINMYCKHHKOB, COACpXKa-
mmmes Bo ®IOC BO nanpasnenns 06.03.01 — Buosozus.

10. MNpeacrasnennbie B onucannkie B [porpavme dopmul mexyugei: ouenkn 3uanmii (onpoc,
kak B dopme 06CYRACHAA OTACTBHBIX BOTPOCOB, TAK H BHLICTYIUICHHA H YYaCTHEC B AHCKYCCHAX,
YYaCTHE B TECTHPOBAHHH, KO/UIOKBHYMAX,), coomseemcemeyiom cnetnduke ancummmns 1 tpedo-
BAHHAM K BRITTYCKHHKAaM.

DopMa NPOMEKYTOMHOIO KOHTPOIA 3HaHMi CTyAeHTOB, mpeaycmotpennas [Tporpammoii,
OCYIECTBAACTCA B OpME 3at4eTa C OUECHKOI, 4TO coomeemcmeayem CTATYCY AMCIHIUTHHBI, KaK
JcIHIUMAE 6asosoil wacTh yuebroro unkna — b1 ®I'OC BO nanpasnenns 06.03.01 — Buorozua.

11. ®opmsi oneHkn 3uanmii, npeactasnchnsie B [Iporpamme, coomeememeyiom cneunduxe
JHCUHTLTHHBL H TPEOOBAHHAM K BHITYCKHHKAM.
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12. YueOHO-MeTOAMYECKOES O0CCCHEHHE ANCUMIIHHE MPEACTABICHO. OCHOBHOMN aHTe-
patypoii — | ucrounnk (Gazopwii yueOHHK), AONOTHHTEALHOIN NHTEPaTYPOil — 2 HAHMEHOBAHWI,
NEPHOAHYECKHMHA H3MaHHAMH — | HCTOYHHK CO CCHUIKOM Ha IMeKTpoHHbE pecypesl, MuaTtepuer-

pecypesl — 3 HCTOYHMKA M coomeemcmeyvem Tpebosannam ©I'OC BO wanpasnenns 06.03.0] —
Bucrozus.

13. MaTepHaibHO-TEXHHYECKOE  OOCCICHCHHE IHCUMIUTHHB COOTBETCTBYET crenH(mke
AMCUMIUTHEE «BHOTOTHYCCKas XHMHA» H 0GECTICYHBACT HCTIONLIOBAHNHE COBPEMCHHBLIX 00pa3zopa-
TEALHBIX, B TOM YHC/AC HHTCPAKTHBHEIX METOJ0B 00y4eHHA.

14. Meroan4eckHe PEKOMECHAALHE CTYICHTAM H MCTOAHYCCKHE PEKOMCHIAIHH NMPEenoaasa-
TEAAM NO OpraHu3aii o0YYCHHS N0 AHCHHIUIHHE JAI0T NpPEACTaBIcHHE 0 cneunduke obyucHus
o aucumnmne «buonornyeckas XuMHa».

OBIIHE BBIBO/1IbI

Ha ocHOBaHHH NPOBEACHHOI PEICHIHH MOKHO CACIATH 3AKMONCHHE, YTO XapakTep, CTpyK-
Typa W cojepxannie paGosei nporpamMmel JHcuMHHE «Bronornseckas xumua» OI1OIT BO no
uanpassenno 06.03.01 - Buonorns, (ksanudukauus BemyckHuka — Gakanasp), paspaboramnas
Casuyk Ceernanoii Bacunbesnoii, souentom, K.6.1.; Cakouesoii Tareanoii Baaanmuposnoii, 1o-
ueHTOM, K.6.1., cootsercryer Tpebosanuam OI'OC BO, coppemetibiy TpeOOBAHHAM IKOHOMHKH,
PHHKa TPYAA W MO3BOMAHT NPH €€ PEANH3AUMH ycrnemHo odecnednTs GOpMHPOBAHNE JABNCHHBIX
KOMIIETE L.

Peuensent: [Nanos Banepuit [lerposi, npodeccop kadeapu mophonorum u serepunapho-
canmrapuoit sxcnepTissl ®IBOY BO PFTAY-MCXA e KA. T BA, A0KTOp

OHONOTHHECKHX HAYK
B 706 mr
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