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paBouer NnporpaMmbl y4eOHOR THCLHTUTHHE!
b1.0.29 «BHOROrHYECKAR XUMHA»
Ang noarotoBky Hakanaepa

Lienb ocBOSKHHS MMCLHMNIIWHBL NpHOGpeTeRHe CTYJEHTaMH 3HAHHH © CTPYKTYpe

H CBOICTBAX XHMHYECKMX COEAHHEHHHA, BXOAANHX B COCTAB XKHBLIX OPraHH3IMOB, 00
OCHOBHbIX 3AKOHOMEPHOCTAX OHOXHMHYECKHX NpOUECCOB H MEXAHHIMAN PCIYIALIHH
ofmMena semlecte. OBRNaneTs METOAMKAMH ONPEACNICHHA OCHOBHBIX MeTabonHTOB
KNETKH, METOIAMH H HaBbikaMH paboTl Ha npuBopax u 0BOPYIOBAHHH, HCNONb3Ye-
MBIX B OHOXHMHUYECKIX 1aDopaTOPHAX Kak HAyYHO-HCCNCAOBATENBECKOTO, TAK M Mpo-
K3BOJCTBEHHOFO NPOdHNA.

MecTo ANCUMIUIHEK B yucOHOM MnaHe: BMCUMIIHHA BKAtoveHa B Gazoeyo
uacTk yueGHOro f1aHa No HanpasneHkio noaroroekd 06.03.01 — buonorns.

TpebopaHuA K pe3ynbTaTaM OCBOSHHA NHCUHITANHB B PE3YIbTATE OCBOCHHA
aHcuMnanns  dopmipyiotca cneayrommne komnetenud: OMNK-2.1, OIIK-2.2,
OlK-2.3, ONK-8.2.

Kpatkoe coaepaanie aucumnmnune: Kype «BHonoriueckan xuMua» cocroMT
w3 asyx uacteil: «Ctpyxrypras Guoxumus» u «Merabonuveckas Guoxumus». B
NCPBOM paziene NPHBOIATCA JaHHLIE O CTPYKTYPE. PHINKO-XHMHUECKHX CBOACTBAX
H GHONOrHYecKoi aKTHBHOCTH OCHOBHBIX KAACCOB NMPHPOIHBIX COEIWHEHHI, 2 TaKke
CTpOeHHH, patHoobpai W MexaHwiMe aeiicTeus depMeHTOB H TopMoHOB. Bropas
HACTB KYPCa NOCBALUIEHA PACCMOTPEHHIO BOTIPOCOB TUIACTHYECKOTO H IHEPreTHHECKO-
ro obmena. Ocoboe BHHMaHHE B NPOTPAMME YACNHETCA H3YUEHHIO BIAHMOCBA3H YI-
NEBOHOTO, IMMHAHOFO H GeNKOBOro 0fMena, paccMOTpeHHIO MeTalboni3Ma Kak eaH-
HOH CHCTEMBbI MPOLIECCOB.

OGwan TpYAOEMKOCTE JHCLHIIZIMHLY B T.4. NpakTH4ecKad noaretoeka: 144 qa-
ca/ 43 en

[MpoMexRYTOUHBI KOHTPOMB: JAYET C OLIBHKO,

Beaywuue npenonasareny: npogeccopcko-npenonasarensckiil coctas xaden-
Pbt PHIHONOTHH, ITONOTHH H DHOXHMUI KHBOTHBIX.

1. Henb ocBOEHHA AHCUHTLAHKEK

Lenso ocBoeHHs AHCUMIUTHHBL «BHONOrHYeCKan XHMHA» ABRNAETCA NpHOGpe-
TEHHE CTYASHTAMM 3HAHHA O CTPYKTYPE H CBONCTBAX XHMHMYECKHX COCAHHEHHH,
BXOASUIHX B COCTAaB KHBBIX OPraHH3IMOB, 00 OCHOBHBLIX 3aKOHOMEPHOCTAX GHOXHMH-
YECKHX MPOLIECCOB H MEXaHH3MaX peryasudi obmena ewects. OBAAAETL METOAK-
KaMH OfpeleacHHA OCHOBHLIX METabONHTOB KIETKH. METOIAMH H HaBbIKaMH paGoTm
Ha NprGopax H 00OpY.aOBAHHH, HCMONB3YEMBIX B OHOXHMHUECKHX NaBopatopuax kak
HAYMHO-HCCNIEAOBATENLCKOrO, TAK H MPOH3BOACTBEHHOTO MpodHna.

2. MecTo acunmIHy 6! B YuebHom npouecce

JucumnivHa « BHONOrHYECKan XHMHA» BEMOYEHa B 0DA3aTENsHBIA nepeyeHs
AWCUHNAHH yuyebHoro mnava Gaszosol vacTH bnoka 1 «JMcuMnnnHuL (MOZYNH)»
yueGHoro mnava. ducuunniHa «buvonorwueckas XxuMus» peaniiyeTcs B COOTBET-
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creuu ¢ Tpebopannamu ©I'OC 1 Yuebuoro nnana no vanpasnenmio 06.03.01 — buo-
NOTHA.
[NpenmecTylOWMMH KYPCaMH, HAa KOTOPBIX HEMOCPEACTBEHHO Oasupyerca
ancumunausa «buonorwveckas xumua» seasiorca «O6mas Guonorus», «llurono-
rusy, «ucronorus», «Mopdonorus xusotex», «Heopranuueckas xumus», «Axa-
aUTHYECKas XuMuA» W «Oprannyeckas XuMua», « MHKPOGHONOrHA H BHPYCONOTHA».

Jincumnnuua «buonorwyeckas XMMHA» ABAAETCA OCHOBOMONAralomied s
M3YHYEHHA CIICAYIOUMX aucumnany: «Monekynapras Guonorms», «Beenenue B Gno-
TEXHONOTHION, «OCHOBLI BETEPHHAPHHY.

OcobeHHOCTBIO THCUNIUTHHE! ABJAETCA MOArOTOBKA 0aKanaBpoB K pelleHHIO

TaKkoi npoecCHOHANBLHON 3a1aYH KaK MOCTAHOBKA M BHIMOJHEHHE IKCNEPHMEHTOR
NO 3aJaHHOH METOIMKE, H AHAIH3 Pe3ybTaToB.
PaGouas nporpaMma AHCUHIIMHBL «BHONOrHYeCKas XHMHS) U1 HHBAIHIOB M JIMLL C
OrpaHHYEHHBIMH BO3MOKHOCTAMH 30POBbA Pa3pabaThiBACTCA HHAWBHAYAILHO C
yuetoMm ocobeHHoCTel NCHXOPHIMYECKOr0 PasBHTHA, HHAMBHAYANLHBIX BOIMOKHO-
cTeii H COCTOAHMA 310POBLA TAKHX 06Y4aIOMIMXCA.

3. llepeuens naanupyeMbiX pesyabTaToB 00Gy4eHns M0 ANCUHILIHHE,
COOTHECEHHBIX € IVIAHHPYEMBIMH PE3VALTATAMH OCBOCHHS 00pPaloBaTEILHOMH

NPorpaMmbl

OGpa3zopaTenbHbie Pe3yIbTaThl OCBOSHHS AHCLUMIUTHHBI 00yualommmcs, npea-
craenexs B Tabauue 1.

4. CTpyKTypa n coaepmanie AHCUHILIHHBI

4.1 Pacnpenenenne TPYAOEMKOCTH AHCUHIUINHLI N0 BIAaM paGoT
no cemecTpam

Obumas Tpyn0oEMKOCTL AHCUMIVIHHBI cocTaBnseT 4 3ay.en. (144 vaca), ux pac-
npeaeneHHe no BuaaM paboT ceMecTpaM NpeacTarieHo B Tabnuue 2.

Tabmaua |
Tpebosanmn K peryarTatam ocsocnim yaebuoi mmcmmmne 51.0.29 buosorwseckan xuvns
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OYHASA POPMA OBYUEHHS

Obman TPyAEMKOCTS AHCUHILTHEK 10 yuebHOMY riany
1. KonrakTuan pabora: 66,35 66,35
Ayautopnas pabora 66,35 66,35
& MOM Hucae:
aexyuu (1) 16 16
npaxmuyecxue ansmus (113) 50 50
KOHMAKMHKAA paboma na npomexcymosHom kowmpone (KPA) 0,35 0,35
2. Camocroareasnan pabora (CPC) 77,65 77,65
KOHMpPOTbHAA paboma 15 15
CaAMOCMOAMETLHOE UVHEHUE PAZOLI0E, CaMonod20moska
(npopabomka u nosmoperue AEKUOHHO20 MAMEPUANa U Ma- 53,65 $3.65
mepuara y4ebnuxos u yuebnux nocobuti, nod20moexa x aabo- ¥
PAmOpHBIM U NPAKMUNECKUM 3AHAMURM, KOINOKEUYMAM t m.o.)
oozomoexa k 3a4émy ¢ oyesKou (konmpons) 9 9
B npoMERyTOYHOI0 KOHTPOIS: 3auér ¢ oueHkoii
4.2 Coaepxanue IHCHHILIHHBI
OYHAS ©®OPMA OBYYEHHH
TaGnuua 3
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TemaTuveckuii nian yaeGHOH AHCUHIIHHBI

Tema 1. Pons BoAB B GHONOTHYECKHX CH- 5 -
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[

Tewma 2. Yraesoas

Tewma 5. GepmeHTaTHBHLIN KaTann3

Tema 6. KodepmenTnl
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Tema 1. Ocroew GuosHepreTuk. Knerou- 9 2
noe apixanne. Oxncanrensnoe gocdopn-
BAHHC

L

[ Tema 2. Lmkn KpeGea — uentpansimii  f -
IHEPreTHYCCKHIl mponece

Tema 3. O6meH VrieBoi0B 13

Tema 4. OOmen THNHAOB 13

LA

Tema 5. AsoTucTsiii o6Men 13
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Teua 6. Oﬁueu H}mﬁnonux KHCIOT :

Tema 7. BHOXHMHYECKAR ACTOKCHKALMA

KPA

Homomnm K ma)r c oucmmﬁ

Pazaea 1. Crpykrypuas Suoxumus

Tema 1. Beenenne. Poab Boabl B GHOIOIHYECKHX CHCTEMAX.

BHOXHMHS - HayKa O BellleCTBaX, KOTOPbIE BXOAAT B COCTaB AHBO NPUPO/IbL, H
HX MPEeBpaILeHHAX, IeKallHX B OCHOBE PazHOOOPasHBIX NPOABICHHI KH3HEIEATENb-
HocTH. Teoperuyeckas M NMpakTHYeCKas 3HAYHMOCTH OHOXHMHH, CBA3b C APYTHMH
eCcTecTBeHHBIMH Haykamu. KpaTkas ucropus pa3putia GHOXHMHH.

buoxumuyeckas poiib BOJIbI B OPraHH3ME JKHBOTHBLIX H MPOAYKTAX KHBOTHOIO
npoucxokaenna. CrpoeHne M (PHIMKO-XHMHYECKHE CBOICTBA MOJIEKY/bI BOJBI.
Houmzaums soasl. Bomopoausiii nokasarens (pH). 3Hauenmne peakumu cpeasl s
GHONOrHYECKHX MPOLIECCOB, MYTH €€ Pery/isiii B OpraHnaMe KHBOTHBIX. bydepusie
CHCTEMbl OPraHH3Ma JKHBOTHBIX, HX CBOMCTBA, MEXaHH3M ACHCTBHA.

PactBopei, kinaccudukaums M cpoiicTBa. MMINKO-XMMHYECKHE MEXAHHIMBI
JBHAKEHHS PACTBOPHTE/A H PAaCTBOPEHHOrO BeulecTBa B OHONOrHYECKHX CHCTEMax.
Jndysus. Ocmoc. OcMoTHYECKOE NABIEHHE B OPraHM3Me JXHBOTHBIX H €10 peryis-
ums. H30-, runo- M runeproHHYECKHe pacTBOpPbI.

Tema 2. Yraesoasi.

Knaccudmkaums u Homenknarypa. buonoruueckas pojib H pacnpoCcTpaHeHHe B
npupoge. OcobGeHHOCTH CTpOeHHd, H3oMepHH, KoHpopMauMH H OHOXHMHUYECKHX
cBOHCTE MOHOcaxapuaos. [TpakTHueckas 3HAYMMOCTE MOHOCAXApHIOB H MX NMPOH3-
soaHbIX. Onurocaxapuasl. CTpoenne, cBoiicTBa M OHONOrHYECKas Pojib OCHOBHBIX
npupoaHsiX ancaxapuaos. [lonucaxapuael: romo- W rereporaukansl. Crpoenme,
CBOJICTBA M 3HAYEHHE Kpaxmana, riMKOreHa, LUe/Unono3sl, XHTHHA. ['ereporaukansl.
Knaccudmkaums, pacnpoctpadedne H Guonorudeckas pone. [Nporeornukanet. -
KO3aMHHOTTIHKaHB!. [TpaKkTHyeckoe HCMOIb30BaHHE ONIHIO- H MOJHCAXapHIOB.

Tema 3. Jlnnuae.

Crpoenue, PH3MKO-XHMHYECKHE CBOHCTBA H (PYHKUHOHANBHAR POJib AHITHIOB.
Knaccudukaums u  HomeHknatrypa kHpHbiX kucnoT. Crpoenne u  du3uko-
XHMHYECKHE CBOHCTBA NMPHPOAHBIX KHUPHBIX KHCIOT (HACKILIEHHBIX; MOHO- H MOJIHe-
HOBBIX). [TPHHLMNEI XMMHYECKOrO CTPOEHHA H (HDYHKLIHH 3HKO3aHOHIOB.

Awwtrnnuepunsi. Bockn. ®ocdomunuas: ranuepodochonunuas 1 chunro-
MHenHHbL. [MKonunuas: uepebposnasl W ranrnuosnabl. CTepoMabl: CTPYKTYpa,
CBOMCTBA BaKHEHLIMX MpeACTaBUTENEH (XONecTepon, KeMUHbe KHCIOThI, CTEPOHI-
HbIE FOPMOHBI, BUTaMHHbI rpynnel J1). buonoruyeckas poib W MPaKTHYECKOE MC-
NOJIb30BAHHE JIHITHJIOB.

Tema 4. AMHHOKHCAOTBI, NENTHALI, HETKH.

Knaccudmukaums amuHokucnor. XHMHYECKas CTpykTypa M (H3HKO-
XHMHYECKHE CBOICTBA aMHMHOKMCNOT. Crepeoxumus, am(oTepHOCTh, PeakLHOHHAR
CcnocoOHOCTE AMHHOKHCIOT. XapakTepHCTHKAa NenTHaHoN ceasd. IIpHHUMNBI opra-
HH3AUHH H Ouonoruueckas POoakL NENTHAOB.

Pacnpoctpatenne B GuooObekTax, pasHoobpazue, Guonornueckas pons Gen-
koB. ODuzuko-xumuueckue cpoiictea OenkoB.  [lpHHUMNBI  CTPYKTYpHO-
dynkumoHansHoi opranmzaunn Genkos. [lepeuunas crpykrypa Genkos. Bropuunas
cTpykTypa Genkoe - a-cnupam u B-crpykrypsl. Ctpoenne # gyHKUMOHANBHAA POTib
aomenoB. Tperuunas crpyktypa. [nobynspubie u ¢pubpuwinapusie Genku. Yersep-
THuHas cTpyktypa Genkos. Haamonekynspusie GenkoBbie KOMIUleKkchl. Xapakrepu-
CTHKa CBA3eH, cTabHIM3npyIomnX cTpykTypy Oenkop. [lenatypaums W peHaTypaims
Genkos.

Knaccudukauna Genkos. Ipocteie u cnoxkubie Genku. CrpoeHue, cROMCTBa H
OHoNorHYecKas posib XpOMONpoTeHHOB ((aBoNpPOTEHHB! H FEMOTIPOTEHHBI), TITHKO-

NPOTEHHOB, JHMONPOTEHHOB, METAUIONPOTEHHOB, (OCHONPOTEHHOB H HYKJIEONpo-
TEHHOB.

Tema 5. @epmeHTATHBHLIN KaTAJIN3.

INoustHe o depmenTax kak Guonorwueckux karanusatopax. OcoGenHocTH
GuokaTanuTHYeCKHX npoueccor. [TpHHLMNLI CTPYKTYPHOI OpraHH3aimy lepMeHTOoB.
AKTHBHBIE H PETYAATOPHBIE LEHTPBI. Ponb kodepMEHTOB H NPOCTETHYECKHX TPYNN B
ouokatannze. Kodepmenthbie popmbl BHTAMHHOB. YyacTHe MeTawioB B (epmenTa-
THBHBIX MpoLECccax.

Mexanuam aeiicreus pepmentor. Kunernka depmentaruBHbix peakumii. Ka-
TANMTHYECKHE MapamMeTphbl. 3aBHCHMOCTb CKOPOCTH (JepMEHTaTHBHBIX peakuMH oT
KoHueHTpaumn cyberpara, or pH n Temneparypel. AxkTHBauMA M MHrHOHWpoBaHHe
depmentor. Eamnmusl depmentaTHeHON akTuBHOCTH. HM3odepmentnl M MHOMe-
creenrble Gopmbl pepmentoB. [IpHHUMNBI perynsuMy (epMEHTATHBHLIX peaKimil.
Knaccudukauns u nomenknatrypa depmentor. Haodepmentsi, npodepmentsi, Myb-
THdepmenTsl U UX Guonoruyeckas ponb. Hikenepnas su3umonorus. Henonesosa-
HHe (PEPMEHTOB B TEXHONOTHH MPOH3BOACTBA NPOAYKTOB NHTAHHA KHBOTHOIO Mpo-
HCXOAICHHS.

Tema 6. Kodepmentni.

Crtpoenne KOEpPMEHTOB, MEXaHM3M HX Y4acTHA B (PEPMEHTHBIX peaKiMAX.
BoaopacTeopHMbIe BHTAMHHBI B KauyecTBe KO(EPMEHTOB M MX NpeLIECTBEHHHKOB.
Kodepmentnl okcnnopenykras (HAJL u HAI®, ®MH u ®A]JL, uHTOXpoMBl, IHNOAT,
youxunon). Kodepmentsi kapbokcunupopanua (6uotuH) m nekapboKCHAMPOBaHHA
(TT®). KodepmenTsl nepenoca oanoyraepoansix rpynn (TTPK, kobanamun). Ko-
depmenTsl neperoca awwibHeiX panukanoe (Ko A, ATIB). Kodepment nepeamunn-
posanua (TTMD).
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Tema 7. Butamnnul,

Hctopiia paiBuTHA yueHHs o BHTamuHax. [TousTHe 00 aBHTAaMHWHO3aX, THNOBH-
TAMHHOIAX, THOEPBHTAMHHO3AN, aHTHBHTAMHHAX. Knaccudmxauuu H HOMECHKMaTYpa
BHTAMHHOB! Oy KBEHHAA, XHMHYECKAR.

AupopacTBopHMBle BHTAMMHBL. Butamuuel rpynner A (petnronsr). CTpoetue,
cBOHCTBA, HCTOUHHKH. KapoTHHOHIBL. YyacTHe BHTaMHHAa A B IPHTENBHOM NpoLCC-
ce, oOMeHe Genkos, yrneBoaos, RHNHAOB. Buramuuw rpynnu [l (kansundgeponsr).
CTpoeHHe. CBOICTRL, HCTOMHHKH. YuacTue B perynsuny obGMmeHa kanbuns H docdo-
pa. Paxur u ocreomansuns. Butamunel rpynner E (Toxodeponst). CtpoeHne, cBoii-
CTRA, HCTOMHHKH. BHOIOrHYECKaA i aHTHOKCHIAHTHAA posib Tokodeponos. Meileu-
naa auctpodua. Buramuubl rpynnel K (punnoxunoner). Ctpoenne v SHonorimieckan
ponk. YuacThe BHTaMHra K B npouecce CBEPTLIBAHHA KPOBH.

BonopacteopHMele BHTaMuHbE. Buramuust rpynnu B. Buotun, sutamuu C,
guramud P. [lpupoansie neTounnkl. Bruonorugeckas poab, yuactHe B o0pasoBaHHK

KodepMeHTOB.
[ToHaTHEe O NpoBHTAMMHHAX.

Tema 8. NopMoHm.

Pone ropmoyoe B perynauni metabonmima. Knaccngmkaums ropmonos. Me-
XaHH3M NEPEeNaul MOPMOHANLHOMO CHIHANA THAPOPUABHBIX H NHINOPHIBHBIX CHI-
HanbHLIX BeutecTs. [ToHATHE 0 BTOpHYHBIX MecceHa#epax. [opMoHEl FHROTAnamyca.
Topmoue nepeaxei W 3anneit nonu runodH3a, CTPYKTYpa, ceoiicTea, bHonornYeckoe
neiicTeHe. TOPMOHBI WMTOBHIHOM Kenelbl, CTPYKTYpPa. CBOHCTBA, OHOAOTHYECKOE
aefictene. FopMOHBE NOQKENYAOUHOI Kesie3nl, CTPYKTYpa. CBOHCTBA, OHONOrKde-
ckoe peficTne. [ OpMOHEI NAPALMTOBHAHLIX eNel, CTPYKTYpa., CBOHCTBa, Huonork-
yeckoe AcHcTeHe. [OpMOHBI MO3rOBOrO CNOA H KOPW HALMOHEUHHKOB, CTPYKTYpa,
croiicTra, Guonorudeckoe acicTse. [OPMOHE MONOBLIX KENE3, CTPYKTYpPA, CBO#-
cTBa, GHONOrHYeckoe ACHCTBHE. HIKO3AHOMALL, CTPYKTYpa, CBOicTBa, OHONOrHue-
CKoe NefiCTBHe.

Pazaen 2. MerabGoanueckan GMoxumus.

Tema 1. OcnoBnl GHOIHEPreTHRH. Kae10unoe anixanne. OKHCIHTENLHOE
dochopuarpoBanne.

BeeacHie B 0OMEH BEIIECTB H IHEpTHH. BHOXHMHYECKHE acnekThl OCHOBHUWX
NPHHUKMOB TEPMOAHHAMHKH. JHTANBNHA H dHTporHa. Buas noneswoii paGoTel B
opranuime. Cpoboanan sHepria. Hanpasnenue iameHeHHH cBOGONHOH IHEPTHM B
6uonoruyeckux cuctemax. [lpeacrasnenue o metabonsme. KaraGonuueckne H aHa-
BonHueckne NyTH NPeBpalteHHs GHOMEHHBIX BEIMECTB H CNOCOOH HX COMPSIKEHHA.
Maxkpospruyeckie coeaiHeHus. [nasHble CTPYKTYPHbIE 0CODEHHOCTH BRICOKO3IHEP-
retuueckux pocdatos. Pons AT® B 0BMeHe BELIECTB.

BHoximuueckas npupoaa cyGetpaTtoB GHOROFHYECKOTO OKHCNeHHA. Jlwixa-
TensHas uent. Peaoxc-notenunan. Kommnekcs asixarensHoii uens, Pone ceoboaro-
ro KHCJIOpOZa B KNETOYHOM AbiXaHid. Pons AT®-a3k B MHTOXOHAPHANBHOH MEM-
6pane. Oxucanrtenshoe docdopuniposante. OyHKUUH NPOTOHOB H INEKTPOHOB B
okHeaHTentHoM ocdopunnposanni. OxkucanTensHoe docdopuniposanne. Pazob-
mexne okHenenus i hocdoprInpoBaHHA 4 GaKTOPhI €r0 BLI3LIBAIOLIHE.

n

Tema 2. Huia Kpebea — nenTpansrbiil NpoLece IHepreTHYeckoro obmena.

Lnkn TpHKapOoHOBHIX KUCHOT. OKHCAHTENBHOE AeKapDOKCHIHPOBAHHE NMHPO-
BHHOIPAAHOH KHCIIOTH KAK MOArOTOBHTEIbHBIA YTan uvkna Kpebca. Anannepotuue-
CKHe peaklUHH LHKNa Tpuxapﬁouoaux KHCNOT H HX 3HAYCHHE 4An8 MeTabonnima
KAETKH. DHepreTHdeckHii Boixon npouecca. ITyTH perynsposanna uvkna Kpebca.

Tema 3. Ob6men yraesoaos.

flepesapHBaHie yrNeBOOOB 8 YKEMYAOUHO-KHIIECYHOM TPAKTE H HX BCacbiBa-
wue. OGpaioranue rimikoreHa. Ponb nevenn B nomaepiKainH HOPMATLHOTO YPOBHR
rMOK036 B KpoeH. [MpoMeXkyTOYHLIA 0OMeH YTEBOOB B OpraHax H TkaHax. [anko-
au3. TocneaoBaTeLHOCTL ITANOB NPEBPALlEHHIl H UX POL B OPraHH3Me. JHEpreTH-
yeckuii Gananc ymix npoucccos. [lermozodocdatHil NyTE OKHCNEHHA YTAEBONOB.
OKXHCAHTENLHBIE H HEOKHCAHTEARHbIE peakumH, Gnonoruueckas pons. [okoueore-
He? H ero HHoNorMYecKkoe 3HaueHHe. [OpMOHANbHAS H annOCTEPHYECKAd PEFYASALLKA
yraeBoaHoro obmena. OcobeHHOCTH YTNeBoaHOro o6MeHa Y KBAUYHBIX KHBOTHBIX.
Ponk KaeTuaTkH B 0OMEHE BELIECTR Y KBAYHLIX KHBOTHEBIX.

Tema 4. Obmen sTHANAOS.

MMepepapHpanne THHAOR B KEeAYJOYHO-KHIICYHOM TPAKTE H HX BCACHIBAHHE.
IMYALIHPOBIHHE H THAYEHHE ITOTO Npouecca B obMeHe nuniaoB. Xenuubie KHCno-
Th! M UX Guonornueckan poab. TpaHcnopT AHNHAOB. OKHCICHHE KHPHBIX KHCAOT B
MHTOXOHIPHAX. TIIacTHYECKAR H JHEPreTHHECKAd PONb P-OKHCICHHA AHPHBX KHC-
JIoT.

BHOCHHTES KMDHBIX KHCHOT. MynbTHGEPMEHTHBIA KOMNIEKC CHHTa3kl »KHp-
HBIX KHCNOT. OKHCNEHKe rnHuepHHa K ero Guonornueckas ponb. CHHTEs kHpa H3
yraesoaos. Oomen pocdonanniaos, ux GHOCHHTES H ponsk B 0OMeHe BewecTs.

Ketonosbie Tena. O6pazoBaHHe, MEXaHM3M CHHTE3a M DHOAOTHYECKAA POab.
MonekynsapHbie MeXaHH3IMBI BOIHHKHOBEHHA KeTo30B. [IpH4HHL KeTo3a y MOHOTra-
CTPHYHBIX K AKBAYHBIX HKHBOTHBIX.

O6Men xonecteprHa. CHHTEl H OHOAKTHBHBIE MPOHIBOAHLIE XONECTEPHHA.
CrtpoeHne GHONOrHYECKHX MeMOpaH. QyHKUHH MemOpaH.

Crof0oAHOPAIHKATBHOE OKHCACHHE NHIMHIOE. AKTHBHBIE (GOPMbI KHCIOpOAA.
Pont axruenbix dopm kucnopoaa u MOJ1 B obmene sewects. Perynstopst ceoboa-
HO-PAAHKATBHOMO OKHCICHHA B KJCTKAX. AHTHOKCHIAHTHAA CHCTEMA OPraHH3IMa.
HapyieHua aHnHaHOro obmMeHa. Peryaaums nunuanoro obmeHa.

Tema 5. A30THCTHI ofMen.

BanaH¢ a30Ta B OPraHHIMe o ero pasHOBHAHOCTH. [lepeBapueanne Genkos.
Merrraase. BeacwBanie NPoLYKTOR NepepapHBanda Oenka. pencrarnenne ob on-
THMATLHOM COOTHOWICHHH AMHHOKWCAOT nuwesoro Oenka. BpenHoe neficTBue i3-
OLITOMHLIX M HEAOCTATOUHBIX KONIHHECTB HE3aMEHHMBIX AMHHOKHCNOT HA OPraHHIM.
Cnocobul onpegencHHa CHONOTHYECKOH NHTATENBHOH LEHHOCTH NMHUIEBBIX GENKOB.
OcofeHHOCTH a30THCTOTO 0OMEHA Y KBAUHBIX KHBOTHBIX. MHKpoOHANLHEH CHHTES
fcska B NpeaKeNy1Kax KBauHbIX.
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IlyTH npespaiieHHa aMHHOKHCAOT (A€3aMHHHPOBAHHE, TPAHCAMHHHPOBAHHE,
nekapbokcuiHpoBanne). BHOCHHTEZ aMHHOKHCIIOT B OpraHuMsMe. 3aMeHHMBIE H He-
3AMEHHMBIE, ITHKOTEHbIE H KeToreHsle aMuHoKHenoTel. Katabonwueckne npespaie-
HHA AMHHOKHCIIOT B Opranuime. bHonoruueckne NpoM3BOAHLIE CEPOCOACPKALIHX H
ApOMATHYECKHUX AMMHOKHC/IOT. bHoreHHsie amuubl 1 ux Guonorwveckas pons. Cun-
Te3 Genka (TpaHcnaums). Perynaums cunresa Genka. OcoBenHoctw asoTucroro ob-
MeHa y IITHIL

Tema 6. OGmen HYKACHHOBBIX KHCIOT.

Hykneornasl ¥ HyKneHHoBble KHCHoTel. Hykneotuasl. XuMuueckuii coctas M
crpykrypa HyknenHosbix kucnot (JIHK, PHK), ux Guonormyeckas pons. Hykneo-
NPOTEHHBI.

Paciiennesme ¥ BCACBIBAHHE HYKJIEHHOBBIX KHCIIOT B JKEJYJ0HHO-KHIIEYHOM
TpakTe. BHOCHHTE3 NYPHHOBEIX H MHPHMHAHHOBLIX OCHOBaHWI HykneoTHa0B. Mart-
PHHHBI MEXAHH3M CHHTE3a HYKIeHHOBBIX KucoT M Genka. Crpoenne JIHK. Perum-
kaums ¥ penapaums. [lpencranenne o renernueckom kone. CTpoeHHe pasiHUHBIX
suaos PHK, nx 6uonornueckas pons. TpaHckpunums. BHOXHMHYECKHE OCHOBBI NO-
aumepazioi uennoil peakunn. Yuactue JIHK u PHK B cunrese Genka. Okuciaenne
NYyPHHOBBIX H NMHPHMHIHHOBLIX HYKAeoTHI10B. KoHeuHsle NpoaykTsl pacnana nypu-
HOBBIX HYK/ICOTH/IOB ¥ Pa3HBIX BHIOB JKHBOTHBIX.

Tema 7. BHoxuMuuecKas AeTOKCHKAIINA.

Iy obpazopanis u 00e3BPEKHBAHHA AMMHAKA B OPraHHIMe. AMMOHHO-
TEAHYECKHE, YPHOTEIHYECKHE H YPHKOTEAHYECKHE AKHBOTHBIC. OPHUTHHOBBIH LK.

O6men kpearnna. Buoxumuueckue myTH 06e3BPeKHBAHHA TOKCHYECKHX NMPOAYKTOB,
obpa3ylomHxca B KHIIEYHHKE NPH pacnane aMHHOKHCIOT. BHoXuMHUeckHe Mexa-

Hu3MBl o0pazoBanmua u oGe3BpekHBaHnA ckaTona M uHaona. CuHTes M pacnan remo-
rnoGuna. [MyTn o6pazoBanus KeMIHBIX MHIMEHTOB.

4.3 Jlekunn/npakTuyeckne 3anaTus

Tabnauua 4
Conepaanne JeKUHI/NPAKTHYSCKHX 3AHATHIE H KOHTPOJALHBLIE MEPONPHATHS

SRR al'

OfK-2.1, OfK-
22,011K-2.3,

Ouonoruueck | NOMAHOH XHMHI» ONK-82 Gorwu (T1P)
HX CHCTEMAX
Tema 2. Tpaxmeckas paGora Ne 2. onK-2.1,0nK- | Kourtpoasnas
Yraesoas «Yracsoas» 22, OMK-23, paGora Nel, 2
OIK-8.2 sammra [P
13

! - . PART? - : i ~ [ =% A d
INpaxTuueckas paGora Ne 3. OnK-2.1,0nK- | Kontponsuas
Jiamaas «JImmaasn 22, 0MK-23, pabora Ne2, 2
Oflx-$2 saunra [P
Temad. Jlexuns Ne 1. « AMHHOKHCHO- szl(gi:xozﬂ;(- P
Aunm'::- THi, NENTHABL, OeaKH» - 6"]“2- .
yaamt. Gom INpakmuueckan paGora Ne 4. onK-2.1,0nk- | Konrtponsnas
d «AMHHOKHCAOTHI, NIETITHIbL, 22,0MK-23, pabora Ne3, 2
Gemxin OfKk-8.2 saura [P
Tema 5. Jlexumn Ne 2. «®epmenrarus- | OfNK-2.1, ONK-
®epmenta- | Hwtil kaTamny 22,0MK-23, = 2
THBHBIT Ka- ong;li":n - Eomrpomaes
TS TP il 18 5. 22,0MK23, | paboraded, | 4
«DepMeHTATHBHBIL KaTanni» ONK-8.2 semaira TP
Tema 6-7. Jlexuns Ne 4. «Buramunsin Ozl'lzlﬁ(l;rllkozﬂ;(- >
Kodepmen- 2, .23, -
-5 “- om?:ﬁ.‘oznx Kourtponsnas
- :IBP“'""“”“ pabora & 6. 22,0NK-23, | pabora NeS, 2
HTAMMHHBI ONK-82 samra [P
Tema 8. I Jlexums Ne 3« opmonsn OfIK-2.1, OMK-
,,f,:: & 22,0MK-23, - 2
ONnK-82
Koutponsnas
ONK-2.1,0nK- | pabora Neb,
‘l """r mrsccras paGora Me 7. 22,0MK-23, | sammrallP, 4
o OfK-8.2 ym,,;: :,q,oc
arien 2 MeraGommueckan Owoxmnns || | 40 |
Tema 1. Oc- | Jlekuna Ne 5. «OcHosst
HOBBI GHo- suepreTuxn. Knerounoe abi- ozrl“fgl:'(ogx 2
aHepreTikn. | xaune. OxucauTenssoe doc- ONK _,-1' : B
Knerounoe | dopuanposanne» '
ABIXAHHE. INpaxTiueckan paGora Ne 8.
Oxucanrens- | «OOGMeH BEIECTB H IHEPIHM» 02'2('2'1' onk- | Kostpomaes
, OTK-2.3, pabora Ne7, 2
" OIK-822 samna [P
pHIHpOBaHHE
Tema 2. Ipaxmwueckas paGora Ne 9.
~ ueHTpanL- : OnK-2.1,0nK- | Kontponsnas
— 22, 0MNK-23, paGora Ne8, 2
mummﬂ OfK-8.2 saura [P
npouece
Tema 3. 06- | Jlexuns Ne 6 «Obmen yraeso- Ozl'gf-&:xozﬂ;ﬂ- 3
x T ONK-82
[NpaxTiueckas pabora Ne 10. OnK-2.1,0nK- | Konrponsuas
«O6Men yraesonos» 22,0MK-23, pabora Ne9, 6
OfK-8.2 samyra [P
Tema 4. OG- | Jlexuns Ne 7. «O6men nunu- OfIK-2.1, ONK-
e L ol e
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IMpaxrugeckas paGora Ne 11.

OnK-2.1,0MK- | Kontpomsnas
«O6men NUNHAOB» 22, OMNK-23, pabGora Nel0, 4
OfK-82 sammra [P
INpakTuueckas pabora Ne 12.
OfK-2.1,0MK- | Kowtponssas
1N 1 0 Ok 22,0MK-23, | paboraMell, | 2
CBOWCTBA KACTOMHBIX MEM- ONK-82
" saura [1P
Opan»
Tema 5. Azo- | Jlexuns Ne 8. «AsoTieTsiii 00- Ozﬂlxgi_llkogf- 3
“e' '“n' ol o ONK-82
IMpakmuueckas paGora Ne 13. OnK-2.1,0nK- | Kourponsuas
«Obmen Genkor» 22, 0NK-23, paGora Nel2, 6
OrnK-82 samura [P
Tema 6. O6- | lNpaxmaveckas pabora Ne 14.
OfK-2.1,0nK- | Kontponshas
smeH HyKneH- | «O0MeH HYKICHHOBBIX KHC- 22, ONK-23, Nel3, 6
HOBBIX KHC- | I0T» ONK-8.2 F;E e e
noT
Tema 7. buo- | [Npakruueckas pabora Ne 15. Kontponsnas
xumuteckas | «BroxmMuteckas AeTOKCHKa- OfNK-2.1,0NK- | pabora Neld,
JICTOKCHKA- LHAR 22, 0MK-23, sauura [P, 4
s OfK-8.2 ycTHR onpoc
N2
OYHAA ®OPMA OBYYEHHSA
Tabnuua 5
Ilepevent BONPOCOB A CAMOCTOSTENLHONO H3YHEHHSA IHCIHILINHBI
B CapVTY DA GROXRMNM . | e L TP Ry W A U 0 e By

Tema 1. Pom. BOABI B

'Cwmnmmumaoﬁmamm:ymmm Honn-

OGuonormyeckux  cu- | 3aums soas. Bogopommsii nokasarens (pH). Bydepuuie cucrems

cremax. OpraHH3Ma XHBOTHBIX, HX CBOICTBA, MexanuiM acficTeua. OcmoTi-
HECKOE JABACHHE B OPraHM3Me KHBOTHBIX M ero perynsums. Hso-,
THIIO- H THNCPTOHHYECKHE pacTsopbl. (OMNK-2.1, OK-22, OMNK-23,
OIK-8.2)

Tema 7. Hceropus paseuTia yueHns o urammHax. Burammus rpynnm K

Buramuss. (puanoxusons). CTpocHHe B GHOMOTHYECKAA POnb. Y4acTHE BHTa-
muna K B npouecce cpepruiBanis KposH. (OMMK-2.1, OMK-2.2, OMK-23,
OIK-82)

Tema 8. Iopmonsl runoTanamyca. ['opsossl nepeaneii u 3anneii oam runo-

opmonsi. ¢dusza, crpykrypa, csoiictea, Guonormueckoe nciictene. opmonsi

NAapalIMTOBH/IHLIX ene3, CTPYKTypa, ceolictea, Ouonormuicckoe
aeiicteue. TOpMOHBI MONOBBIX *elie3, CTPYKTYpa, csoiicTsa, Grono-

GoAHAR IHEPTHA. (onx-z. 1, OMK-2.2, OMK-2.3, OlK-8.2)

5. ObpasoBaTeibHbie TEXHOJOTHH

Tabnuua 6
llpuMenenne AKTHBHBIX H HHTEPAKTHBHBIX 00pa30BaTeIbHBIX TEXHOIOTHI

6. Texyuuii KONTPOJAEL YCNEBAEMOCTH H NPOMEKYTOUHAR ATTECTAINS N0
HTOraM OCBOCHHS AHCHHILTHHB]

6.1. TunoBbIe KORTPOJIbLHBIE 3AIAHHA WIH HHbIE MATEPHAILI, HeoDXoaHMBIE
AJA OUEHKH 3HAHHI, YMEeHHIT H HABLIKOB B (HIH) ONBLITA 1eATEILHOCTH

Bonpocst A1 NOATOTOBKH K KOHTPOALHBIM MEPONPHATHAM (TEKYmmii KONTPoaL)

Kontponshas pabora Nel.

. buonornueckne PYHKIHH YIACBOAOB B OPraHH3IME KHBOTHBIX.
Knaccuduxauus yriesoaos

Crpoense yrieBoi0B pasHbiX KJIacCOB.

DUIUKO-XHMHYECKHE CBOCTBA MOHOCAXAPHAOB.
DHIMKO-XHMHYECKHE CBOIICTBA ANCAXAPHAOB.
DHINKO-XHMHYECKHE CBONCTBA NOHCAXaPHAOS.

Kontponshas pabora Ne2

. Buonormveckne GyHKIUHH THITHIOB B OPraHH3IME KHBOTHBIX.
Knaccudmxanns THnuios.

CTpoeHHe THNWAOB PA3HLIX KAACCOB.

DHIHKO-XHMHYECKHE CBOTICTBA JIMIHAOB.

XHMHYECKHE CBOHCTBA AHNHAOB.

Koutponsuas pabora Ne3

1. TIpHpoKbie AMHHOKHCAOTHE: CTPOCHHE W KiacCH(pHKaima.

2. [lpupoaHsie AMHHOKHCIOTH | GHONOTHYSCKOE 3HAYCHHE M (YHKIHH.

3. OxapaxTepusyiiTe YpOBHH OPraHH3AINH OCAKOBOH MOJCKY/IB H XHMHYECKHE CBA3H HX CTa-
Ouamsupyoume.

4. Knaccudurkauns Genxos. OyHkumn GeIKOB PAUIHYHLIX KIACCOB B OCYIICCTBACHHE GHOXH-
MHYCCKHX PCaKumii.

5. OUIMKO-XHMHYECKHE CBOHICTBA aMHHOKHCIOT H Geakos. H303neKTpIteckas TOUKa B COCTO-
aune. Packpoiite BakHOCT aMPOTEPHOH MPHPOALI AMHHOKHCIOT 1 Geaxos B Guonornue-
CKOM OTHOIICHHH.

6. Jlemarypaums u peHarypaums Geaxos. MeXaHH3MB JaHHBIX MPOLIECCOB.
Kontpoasnas paGora Ned

R
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1. ®epmentsi: Knaccuukanua u Homenkaatypa. Crpoenne depmenTos: anodepMent, Ko-
(epPMEHT, KaTANHTHYECKHIT LIEHTP, ANIOCTEPHYCCKHIl HCHTP B HX GHOXHMHYECKOE THAYE-

HHE.

2. Ormmuse GepMeHTOB OT HEOPrAHWYCCKHX KaTAIH3ATOPOB: TEPMONabGHIBHOCTS, Bananne pH
Ha AKTHBHOCTS, cnetpuunocTs. OcobennocT gepmenTroro katanusa Yem obsacuuTs,
4TO B KauecTse GHONOMHYECKHX KATANTH3ATOPOB NPHPO0oil H3GpaHsl HMeHHO Oeakn?

3. Mexanusm epmentaoro karanusa. Gepment-cyberparasii kommneke. Kaknm obpazom
depMeHTH CHIKAIOT FHEPTHIO AKTHBALIHH XHMHYCCKHX peaKiHii?

4 Kaxue semectsa 0THOCAT K uncay kodepmentos? Knaccnpukams kodepmentos. Mexa-
HI3M JeiicTeis KodepMeHToB. Yem oTaHYaETCA KOPEPMEHT OT NPOCTETHYECKOI rpynns?

5. AKTHBHOCTH JEPMEHTOB. AKTHBATOPB! H HHTHOHTOPSI epmenTon. MexanHim X JACHCTBHA.
Tuns uHrHGHpoBaHHA GepMeHTOB.

6. CnocoGsl peryIHpOBaHHA CKOPOCTEHl (JepPMEHTATHBHEIX PCAKLMIL W HANpaBieHHOCTH Guo-
xHMHaeckux npotieccos. [Tonatie o npodepmenTax, H30QEPMEHTAX, MYTbTHHCPMCHTHBIX
KOMILIEKCAX H HX POH B MeTabommsme.

Kon'rpom pabGora Ne5

Buramuns: kraccuduxatns u Homenkaatypa. ['uno-, ano- u runepeuramMunossl. [pusmis:
HEOCTATOMHOCTH BHTAMHHOB B OPTaHi3Me.

2. Kodepmentsi, obpasyiommecs w3 suramunos Bl, H. Mexaanim neiicrens depmentos kap-
BGOKCHIMPOBAHNA H ACKaPOOKCHIMPOBAHNS.

3. KogepmenTs, obpasyromuecs u3 putamunos B2, BS, imnoesas kncaota u ux Guoxummye-
ckas posb. MexanusM AeiCTBHA OKHC/IHTEIBHO-BOCCTAHOBHTEILHBIX (hepmenTon (OKCHA0-
peaykTas).

4. Kodepmentsi, obpasyrommecs w3 suramunos B3, B12, B6, Be u ux Guoxmmuyeckan pois.
Mexannsm aeficTeia depMeHTOB Tpancdepas.

5. Buoxmmuyeckne GyHKIHH KHPOPACTBOPHMBIX BHTAMHHOB.

6. BurammnOononoGusie coeaHHeHns. MeXKBHTAMHHHLIC B3AHMOOTHOWICHHA.

l(mrrpom.ual pabora Ne6

. lopmonsi. Ctpoctne u knaccHpuKaiis.

MexanusM AeHCTBHA THIOPHILHEIX TOPMOHOB,

Mexannsm AeHCTBHA MAPOQIIBHEIX NTOPMOHOB.

["opMOHBI NODKENY A09HOM Kene3sl H HX OHONOrHYICCKas POib.
[opMORE! IHTOBHAHOH Keneibi H HX GHONOTHYCCKAN POJib.
[OpMOHBI HAMNMOYEHHHKOB H HX GHONOTHYECKas POib.
[NonoBeiec rOpMOHB H HX GHONOIHYECKas POJTb,

Ne L E L

Yeruuii onpoc Nel

1. Oxapaxtepusyiite HanGonee pakubic Gnonormueckne Gpynxumn Boas. Kak ymi dymxinm
CBA3AHBI CO CTPOCHHEM MONCKY bl BOJIbI7

Yro takoe pH pactsopos? PackpoiiTe 3HaueHne ITOr0 NOKAZATENR VIR KHBBIX OPraHH3IMOB.
Mexanmm aciicreng OydepHbIX pacTBopos.

DneMeHTH-OpranoreHsl. Banaune oprasorenos Ha ceoiicTea Gnorennsix coeannenmii. Oc-
HOBHBIC BHIb aTOMHBIX TPYNNHPOBOK B COCTaBE GHOrEHHBIX COCAHHEHHH.
BuoxuMiueckne GyHKIHH MHHCPATLHEIX CyGeTpaTos. Makpo- H MHKPOIIEMEHTEL.
Buonoruyeckne GyHKIHE H 0COOCHHOCTH CTPOCHAR NTPHPOIHBIX AMHHOKHCIOT.
Buonormieckne GyHKIHH H POb NENTHAOB.

Yposan opranusaiii GenKoBLIX MONCKYL MeXaHusM ACHATYPALMH H PEHATYPAIMK.
H303neKTpHYECKas TOMKA H H30VICKTPHIECKOE COCTORHHE AMHHOKHCIOT H Oenkos. Ousn-
KO-XHMHYECKHE CBOHCTBA aMHHOKHCIOT H Ge/KoB.

10. Jlenatypamms: Mexanu3M i JakTopsl €€ BEILIBAOLIHE.

11. O6ume # OTIHYHTENBHBIEC CBOHCTBA HEOPrAHHYECKOTO KATANH3ATOPA H (pepMenTa.

12. Yem obycnosnena cnemnduanocts depmentos? Bums cnemndirmmoct.
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13. MeToas onpeaeacHns i cnocoObl BLIPaKEHNS AKTHBHOCTH (JePMEHTOB.

14, KAHHHYECKOE 3HAYCHHE ONPEACACHHA AKTHBHOCTH (PEPMEHTOB B GHOMOMHYECKHX AKHAKO-
CTAX.

15. Ctpoenne depmenTon. DepMeHTE MPOCTEIE H CrokHEIE. BHonOrHYecKoe 3HAYCHAE ano-
(epmenTa u kodepmenTa.

16. Mexaniiym epMEHTHOIO KaTanmsa.

17. Buonornueckue GyHKINH AKTHBHOTO H AIIOCTEPHYECKOTO IICHTPOB (epMenTa.

18. AkTHBaTOpL H HHIHGHTOPK (PEPMCHTOB, HX OHONOTHYECKad POTb.

19. Cnocolul peryInpoBaHHa aKTHBHOCTH (pepMeHTOB.

20. MyasTidepMEHTHRIE KOMILICKCH, NPOPEPMEHTE, H30PEPMEHTH H HX GHOXHMHYCCKOS 3Ha-
HEHHE.

21. KnaccnmKaums ¥ HOMCHKNATYPa (JepMEHTOB.

22. BHTaMHHB — KK NPEAINCCTBEHHHKH KOMEPMEHTOB.

23. Buramuusl rpynns B u ux Guoxummdeckne (ynkimmns.

24. Ctpoenne u GHoxHMIHecKie PYHKIMN BHTAMMHA A

25. Crpoenne 1 Guoxummdeckne yHkunn suramuna J1

26. Ctpoenne n Guoxumuyeckue GyHxumn suramuna E.

27. Crpoenne u Gnoxumuueckie Gpysxunn suramuna K.

28. BuramuHonoio0Hbie coeuHeHnA. MEKXBHTAMHHEBIC BIAHMOOTHOICHHA. AHTHBHTAMHHBL.

29. Pons ropmMosOB B perynsinn Metabomnma. Knaccnukaims ropMOHOB N0 XHMHYECKOMY
CTPOCHHIO H GHONOTHYECKHM PyHKIMAM.

30. Crpoenne, MeXaHH3M CHHTE3a H OHONOTHYECKAS POb HHIKO3AHOHIOB.

31. BuoxuMHYECKas Pojib BTOPHUHBLIX MECCCHKEPOB NPH NEpeaaie NOPMOHATLHOIO CHIrHANA.

32. Mexanusm neliCTBHA W NEPEAAYH CHIHANA TOPMOHOB CTEPOHIHOHN NPHPOALL.

33. Mexanussm AeiiCTBHA M NEPEAavH CHIHAMA NOPMOHOB aMHHOKHCA0THOH 1 GenkoBoil npHpo-
AbL

34. CpasnuTe JciicCTBHE HA KICTKH NOPMOHOB THNOQIILHBIX H rHAPOGHABHBIX.

Koutponsnas pabora Ne7

1. O6mas xapaktepicrika oOmena semects u dnepran. Karabomnm u anabonmsm. Conpsxe-
HHE FKICPrOHHYCCKHX H FHACPTOHHYECKHX PEaKimii.

2. BricokodsepreTH9eCKHE GHOMONCKYIH W patHkansl. [ 1aBHsie CTPYKTYpHBIE 0COGCHHOCTH
BhiCOKOOHEpreTHIeckHX (pocaros: mupodochar, AT, dochordupst. INouemy nmenno
AT® pribpana npupoaoit B kauyecTse GOPMBI COXPAHCHHA XHMHYECKOH IHEPIrun B KaeTke?

3. [Myru cunresa u pacxojosanus AT® B OPraHHIME KHBOTHBIX.

4. Llens nepenoca anextpoos (LINT3). Crpoenue: MECTONONOKEHNE LIENH; CTPOCHHE Nepe-
HOCYHKOB WICKTPOHOB; PACTIONOKCHIEC NEPEHOCTHKOB MMEKTPOHOB B UENH; (GaKTopsi, BaH-
AIOUIHE HA ONPEACACHHYIO HANPABICHHOCTH JABHACHHA JICKTPOHOB N0 ALIXATEALHON LenH;
HABOBHTE NOABIGKHLIC IBEHBR ALIXATENLHON HeH.

5. Mexanmsm curresa ATO ATd-cunrazoii. bananc mexay cunresom AT u Tpancnoprom
anextponos. Ot yero 3agucHt koxpduunent pocdopuanposanns (P/0)?

6. PazoGuwenne oxucautensioro dpocdopumnposanns. QakTopsl, BL3LBAOUINE pazobuieHne
okucnerna ¢ gocdoprmposanmes. BHONOIHYECKOE 3HAYCHHE ITONO NMpolecca.

Koutponssas paGora Ne8

1. OxucnurensHoe AexapGOKCHAHPOBAHKE MHPYBATA KAK NpeABAPHTENBHBIT ITan HKNA JH-
MOHHOM KHCAOTH. [TepedncanTe BHTAMHHE! H KOMEPMEHTHI, 3a%CiiCTBOBAHHBIC B 3TOM MPo-
uecee.

2. Peakunn uHKIa ATHMOHRON KHCAOTH. YTo onpesenser ofwee HanpaBieHHe peaKkumii B LHK-
ne? B kakoii wacTH KieTKH npoTexaet 1ot npouece? Mouemy?

3. Kaxue xojepMeHTE H BHTAMHHB! yuacTsyioT B uukae KpeGea? O6nacuure, kak oun pabo-
TAKOT, ¢ YKa3aHHCM KOHKPCTHBIX peaKimii.



4. Pacckaxmre o peakimax unkna Kpebea, B pesyastare kotopsix obpasyrores HAJIH:
©AJIH; Kakosa aansueiimas cyasba smux coeamneHnii?

5. OyaxuHH uMKaa TPHKapOOHOBLIX KHCAOT. OOLACHHTE, KAKOS SHAYCHHE LA LHKIA THMOH-
HOM KHCIOTH HMEET AHANICPOTHYECKAN peakima?

6. DuepreTHueckuii BuIX0A UMK TpHKapOoHOBLIX KNCnoT. Cronkko monekyn AT obpasy-
€Tcs B X0A¢e 000pOTa HEPE UHKA OAHON MONCKYIL THMOHHOH KHCAOTH? Boe am monexy s
AT®, obpmyiommecs NpH NOTHOM OKHCACHHH AKTHBHOTO ICTHA, CHHTEIHPYIOTCH myTeM
oxkHCAHTENLHOTO dochopimposanns. Kax peryaupyercs ckopocts uukna?

Kompomu paGora Ne9

. lepesapusanne yrieBofOB B ACAYAOYHO-KHICHHOM TPAKTe Y MOHOTACTPHYHBIX AHBOT-
HBIX. DepMEHTSI, YIACTBYIONIHE B NEPCBAPHBAHKA YTacBoA0B. Hapymenns nepesapuBanns
yraesoios. OcoGeHROCTH NEPEBAPHBAHAA YIJICBOAOB Y ABAUHLIX XHBOTHLIX. [TyTh BRmMO-
qeHHA NeTYHHX KHpHBIX kucaoT (JOKK) B metabomnam.

2. Merabommim rmoko3o-6-ocdara. Peryasuma coacpxanns 1/u0koss B kposu. buonoruye-
CKas IHAMHMOCTL JAHHOTO ABJCHHA.

3. CHHTE3 MHKOreHa: NOCACAOBATENBLHOCTE CTAANI H OGHONOIHYECKOE IHAYCHHE NPOLECCa.

4. Mnmxoms. [Mocnen0BareIbHOCT XHMHYECKHX PEAKIMIT 1 HX posib B opraunsme. [mkore-
HOJTH3.

5. I'mokoneorenes. [locae 08are IbHOCTE XHMHYCCKHX PCAKIHA H HX pOab B oprasiime. buo-
ROTHYECKAR POk JAHHOTO MpoUecca.

6. TMesTosuuii nyTs OKHCACHNUA Yraesoa0B. OxapakTepuiviiTe CTAAMH AAHHOTO NPOLECCa.
YkakuTe GHONOTHYECKOC JHANCHAC KA I0H CTAIMH,

Kompo.rn.ua pabora Nel0

. TNepesapuBanne MMIHAOB B AENYAOMHO-KHINEHHOM TPAKTE H HX BCackiBanne. Pecunres
TPHALIT THICPOIOR B KACTKAX CAHIKCTOH 000M04KH KHINCYHHKA
Tpascnopr XupoB B OpraHusMe.

Broxmmieckuii MEXaHH3IM OKHCICHHA XKHPHBIX KHCIOT.

Obmen keTonoBRIX Ten: obpazosanne, Gnoxummeckoe RasHaucnne. Kakne daxropss npea-
PACTIONArMOT K MOABACHHIO KETO30B Y AHBOTHRX?

5. BHOXHMHYECKHIT MEXaHIIM CHHTC3a KHPHBIX KHCIOT.

6. BHOCHHTE3 TPHALMATIMUEPOIOB.

bt

Kosrrpo.rlulu paGora Nel |

Crpoenne u pynkumnn memGpan.

2. MexaniiMLI IEPEHOCa BEIIECTB Yepes MeMOpans.

3. Crpoeune u Guonornyeckas pons gocdommnuios. Obmen gocdomnuaos: pacnaa, Guo-
CHHTE3.

4. CrpocHne H OCHOBHBIC TNk GHOCHATE3a XonecTepuna. bruonoruyeckas poas xonecTepu-
HA

5. Crpoenne, MECTO CHHTC3a H OHOXHMMHYECKaA POk GHONOMHYECKH AKTHBHBIX NPOHIBOAHBIX
XONECTEPHHA.

6. lepexucroe oxucacuue muniaos. Ero poas B o6pasosanun nospexacHnii KICTOK, opra-
HEJUT H MOACKY. AHTHOKCHIGHTHBIC CHCTEMBI KACTOK.

Kumpwn-nnpaﬁon)&ﬁ

lNepepapupanne Genkos. [poTeatsl NMINEBAPHTEALHONO TPAKTA, MEXAHNWIM HX AKTHBAIMH.
2. Jlaiime onpeaencHIE NOHATHIO «A30THCTHLI OGMEH» H PACCKAKNTE, KAK ONPEACNSCTCH A30-
THCTRI OOMeH. YeM BLIBAHB! PA3AHYHA B MHTATCALHON UCHHOCTH GonbIIMHCTBA Genkos
PACTHTENBLHOI NPHPO/L C OAHOH CTOPOHB! H AHBOTHOTO NPOHCXOWACHHA C APYTO#H?
3. Mexanuim peakipiii TPAHCAMHHAPOBAHHA. BHONOrHYECKas POk JaHHOTO Npouecca.

4. Tlyma aexapGOKCHANPOBAHHA AMHHOKHCOT. BHOJOIHYECKOE IHAYCHHE KOHEHHBIX TPOAYK-
TOB ITHX peaKumii.

5. Jle3aMMHHPOBAHHE AMHHOKHCIOT. BHOMOIHYCCKOE IHAUCHHE KOHCUHBLX IPOAYKTOR ITHX
peaKumii.

6. Posb apoMaTHYECKHX aMHHOKHCIOT B MeTabommime.

Kompoma pabora Nel3

BHOXHMHYECKaS PONTb HYKICOTHAOB B MeTabomH3IME.

CyGerparst, epMeHTR M MEXAHI3M CHHTE3a K penapaumn JIHK.
CyGerparm, depmenTsl i Mexanusm ciatesa PHK.

CybGcrparst, gepMenTs H MEXaHH3IM CHHTE3a Oenka.

Oramans u exoacrso crpoenns JIHK u PHEK.

Ormans 1 cxoacTso mexannsmos cuaresa JIHK n PHK.

S =

Koutponsuas paGora Nel4

1. Tlyrn obpasopanns i 06e3BPEAKHBAHHA AMMHAKA. YeM OTAHYAOTCA YPEOTEAHYCCKHE, YPH-
KOTE/IHYCCKHE H aMMOHHETEIHYeCKHE KHBoTHBIE? YeM OGBACHNTE BOSHHKHOBCHHE PasHBIX
nyTeil BLBEACHHA AMMHAKA W3 OPraHHIMa NITHIL MICKONHTAOUHX H puG?

2. Uuxa ofpazosanus mouesuinl. [Ty 06pasopanis OPHHTHHA W ACTIAPArHHOBOI KHCAOTHI
ans obecnedueHns OPHHTHHOBOTO LMKIA.

3. B xkaxux oprasax nponcxoaut obGpasosanne Moucsnin”? [lansueiiune nyTH ee Tpancnop-
THPOBKH Y PASIHYHBLIX AHBOTHBIX. Ha yeM OCHOBAHO KOPMOBOE HCTIOML3OBAHWE MOYCHHHLT
Ee npespamesne B nMesapHTEILHOM TPAKTE.

4. OxucneHHe MyPHHOBBIX H MHPHMHANHOBLIX coenBennii. HasosHTe KOHECUHBIC NPOIYKTH
NYPHHOBOIO OOMEHA ¥ PAsHBIX AKHBOTHBIX.

5. BHOXHMHYCCKHE MEXAHHIME 00pPaz0BaHNA H O0CIBPEKHBAHNA CKATONA W HHIONA.

6. [Nyrn obpasosanns # 06CIBPCAKHBAHHA KCTTHHIX THIMECHTOB.

Yeruwii onpoc Ne2

1. Oxapaxrepusyiite 0GMEH BEUICCTB H IHEPIHM — KAK CONPAACHHYIO CHCTeMY Kataboanve-

CKHX H aHa00IHYECKHX NPOLECCOB.

Makpospruseckne semectsa 0 pagukansl. Ctpoenne n dpynxumn AT s oprannive.

[TpomexyTouHbie METAGONHTHI-ZOHOPE! YMIEKTPOHOB H NPOTOHOB VIS KJACTOMHOTO JBIXAHHA.

JlbixaTenbHas Lenb H KOMIAEKCH C NEPEHOCOM 3apajia.

CTpykrypa i QyHKIHE KOHKPETHBIX KOMIIOHEHTOB ALXATELHON HenH.

Qyuxunn ATO-cHETAIM H MOJCKYIAPHOTO KHCAOPOAA B KICTOUHOM JABIXAHWH,

Mexanim cunresa ATO nyTeM OKHCAHTENLHONO GOCHOPHAHPOBAHNA.

Mexannim 1 GHOIOrHYECKOe 3HAYCHHE PasOBIICHHS OKHCIHTENLHOTO GOCHOPHANPOBAHNA.

ko,

10 I mokoneorenes.

11, Llakn anmorHO# KHCAOTH — UCHTPANLHBIN MPOLECC IHEPTETHUCCKOND 00MeHA.

12. PeryampoBanne CKOPOCTH IHKNA THMOHHO#H KHCAOTH.

13. Tlyv ofpaioBanis AKTHBHOIO aneTHA.

14. Tlymn noTpeGacHNS aKTHBHOTO aUETHAA.

15. Hasuasenne  nyTH noTpebicHHA KETOHOBBIX TelL

16. [NyTn o6pasosanns 1 npespamenns [IBK.

17. CHHTE3 XHpa U3 YIICBOJOB.

18. OcobeHHoCTH NpEBpaICHAIl YTICBOIOB B NHIICBAPHTEILHOM TPaKTE M B X0J¢ MeTabomms3-
Ma B OPraHHIME KBAYHBIX.

19. BHOXHMHYECKHE MEXAHHIMB NOICPAaHHS HOPMATLHOIO YPOBHS IIOKO3L B KPOBH NPH
TOAOAAHWN,

e



20. [NenTo3uplil NYTH OKHCACHAA YTACBOA0B. BHOJOrHYECKOE IHAYEHHE TIEHTO3HOTO MYTH OKHC-
NCHHA YIACBOIOB.

21, Hapywienua yraeBoAHoro odMeHa.

22, TpaucnopT IHIHAOB B OPTaHH3ME.

23. OxucaeHHe AHPHBIX KHCAOT.

24, CuHTe3 AHMPHBIX KHCIOT.

25. CHHTE3 TPHITHLIEPONIOB.

26. [Ty ofipasosanns # npespamesrnit pocharnanodl KHCIOTH.

27. MeraGomism docdomnuaos.

28. Cnontannoe cBOGOAHOPAIHKATEHOE OKHCICHHE HEHACHIICHHBIX COCAMHCHHIT H NYTH ero
NPeAOTBPAICHHA. AHTHOKCHAAHTHI.

29. Crpoenne W GyHKIHH KACTOYHBIX MeMOpan, HX yuacTHe B MeTabomHIMe.

30. Crpoenue, cHuTes H OHONOTHYECKOC JHAYCHHE XONECTEPOa.

31. BHOMOTHYECKH AKTHBHBIC NPOH3BOIHEIC XONCCTEPHHA.

32. HapyiieHHS JIHIAAHOTO oOMena.

33. BHOXHMHYECKHE MEXAHH3ME! O0OPA3OBaAHHA H YTHAH3ALMH AMMHAKA B OPraHH3Me.

34. Yuacrue TpancaMunal B MeTabonmnime.

35. bHoxHMHMECKan POsib HYKNCOTHAOB B MeTaboaH3IME.

36. Oramans u cxoactso crpoehns JIHK w PHK.

37. Orawana u cxoacTBo Mexannsmos cunresa JIHK n PHK.

38. Cybcrparst, epMeHTH H MEXaHH3M cHHTe3a H penapamn JIHK.

39. Cyberparsi, epmeHTrl # MexanniM cuatesa PHE.

40. CyGerparsi, epMEHTH H MEXAHH3M CHHTE3a Genka.

41. Koneunbie NpoAyKTH YPHHOBOTO 0OMEHA Y Pa3HBIX BIIOB KHBOTHBIX.

42. OcobernocTH A3OTHCTOrO OOMEHA Y PAIHBIX BHAOB KHBOTHBIX.

6.2. Onucanne noKasareeil H KPATEPHEB KOHTPOJIS YCNEBAEMOCTH,
ONHCAHHE KA OUCHHBAHUS

Jlna OUCHKM 3HAHHWH, YMEHHii, HABHLIKOB W (POPMHPOBAHMA KOMMETEHUMH MO
JHCUMIUTHHE MOXKET MPUMEHATECA OANNLHO-PEliTHHIOBAA CHCTEMA KOHTPONA M
OLIEHKH YCMIEBAEMOCTH CTYJICHTOB.

B ocuoy Gannsso-peitriaroeoii cucremsl (BPC) nonoxkeHsl NpHHLMILI, B CO-
OTBETCTBHH C KOTOPLIMH (JOPMHpOBaHHE PETHHIAa CTYAIEHTAa OCYUIECTBAETCA B XO-
e TEKYLIero, MPOMEAKYTOYHOTO KOHTPOJIA H MPOMEAKYTOYHOH aTTeCTalHH 3HaAHHI.

TabGnuua 7
Cucrema peiliTHHIOBOH ONEHKH TeKylIell yCneBaeMocTH

D A L I T e
6,0-79 8.0-8.4 85-10
6,0-79 8,0-84 85-10
60-79 80 -84 85-100
Ouenka ;?m Y:me:::— Xopowo OrnntiHo

21

Ta6Gnuua 8

Hmr_o_nqn cymma Gannios 3a

Pl . i s |

I_II_YIO YCneBaemMocTh

e b
10 14 140 6annos
3ammMTa npakTH4ecKoii paboTsl 10 15 150 6annos
YcrHeii onpoc 100 2 200 6annos
Beero 490 Ganaos
TaGnuua 9

Hrorosas peiiTHHIOBASA CHCTEMA OLIEHKH YCTIeBAEMOCTH

B%mug::;l:muoro <60 60-79 2084 —_—
g ﬂgﬁﬂ: <282 | 282-375| 376-398 | 399-480
g 2 f::;;’gn <60 60-79 80 - 84 85 - 100
3 § Hroro <282 | 282-375| 376-398 | 399-49

K 3auery ¢ OueHKOH NONMYCKAIOTCA CTYAEHTHI, HabpasiuKe 3a nepuoa obyye-
HHA He Menee 60% oT MakcuManbHON cymmbl Gannos. Cryaentsl, HaGpasumine 3a
nepuoa obyuenns meree 60% OT MaKCHMANbHOI CyMMBI GANNOB, K 3a4€Ty C OLEH-
KOW He JOMYCKalOTCH, KaK He crpaBuBlivecs ¢ yyeOHoil nporpammoii. CtyaeHTs,
nabpaswne 3a nepuon obydyenns 85% wu Gosee oT MakcHManbHON CyMMbl Ganios,
NONY4AI0T OLEHKY OTiM4YHO Oe3 caaym 3avera.

Hrorosas oLEHKa M0 AHCLMIUIHHE CKNaabiBaeTcs W3 Gannos, Noay4eHHLIX 3a Te-
KYLLYIO YCTIEBaeMoCTs H 6aiioB, nosy4eHHBIX Ha 3aueTe ¢ oleHkoi (Tabn. 10).

7. Yuehno-meroanyeckoe H nudopmannonnoe obecnevenne JHCHHMIHHB
7.1 OcHoBHas AWTEpaTypa

1. Komos, B.Il. Buoxumua: yuebuuk s By3zoe/ B. Il Komos,
B. H. lllgenoea; non obueii penakuseii B. [1. Komosa. — 4-e w3a., ucnp.
non. — Mocksa: Hanarenscrso Opaiit, 2021. — 684 c. — (Bbiciuee obpa-
3oBanne). — ISBN 978-5-534-13939-6. — Tekct: anextpouusiii // O6pazo-
parensHas nnargopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/477904




7.2 lonosHuTENBHAS ANTEPATYPa

1. Buonornueckas xumua [Teker]: yueGuuk / T. T. Bepezos, b. ®. KopoekuH. -
3-e u3a., nepepab. u gon. - M.: Meanumna, 1998. - 704 c.

2. Kononaros, 0. B. Buoxumusa xueoTHeIX: yueOHoe nocobue / HO. B. Konona-

toB, C. B. Bacunbesa. — Cankr-IlerepGypr: Jlaus, 2021. — 384 c. — ISBN
978-5-8114-1823-7.—  Tekcr: 3nexktpoHHsiit /  JlaHb:  3M€KTPOHHO-
oubnnoreunas cucrema. — URL: https://e.lanbook.com/book/168783. — Pe-
AHM JIOCTYTIA: A ABTOPH3. MOJb30BaTeNeH.

3. Kypuan «buoxumus» - hitp://www.protein.bio.msu.rwbiokhimiva/ - ceoboa-

HbIH J0CTY.

7.3 MeToanueckHe YKAAHNA, PEKOMEHIAIHN W APYTHE MATEPHAILI K
JAHATHAM

Caguyk C.B., Cakosuesa T.B. PaGouas Terpank ana BuinOJHEHHs nabopa-
TOpHO-TpaKkTH4YecKHX paboT no kypey «buonorwyeckas xumua», M.: Han-so
PrAY - MCXA umenn K.A. Tumupszesa, 2020 r., - 86 c.

8. llepeuens pecypcos HHGOPMALHOHHO-TENEKOMMYHHKATHOHHOI CeTH

«HuTepuen, HeoGX0AUMBIX 15l OCBOSHHS AHCUHILIHABL (MOAYAR)

1. Baza 3xaumii no Guonoruu yenoeeka (dusnonorns, knerounas Guonorua, re-

HeTHka, Guoxumus) - http://humbiol.ru. — ceoBoausiii aoctym.

2. Ennnoe okHO aocTyna K obpasoearenbHbiM pecypcam - hitp://window.edu.ny/

— cBoboaHbIil gocTYM.

3. LlenTtpansHas HayuHas cenbckoXxossiicTeenHas Gubanoreka Poccwiickoii aka-

JIEMHH CENTLCKOXO3SICTBEHHBIX HAayK - www.cnshb.ru. — ceoGoamsiii aocTyn.

9. lepeuens nporpammuoro obecnedenns H HHGOPMAUHOHHBLIX CHIPABOYHBIX

CHCTEM (npu neobxodumocmiu)

He ncnonezyiores.

10. Onucanne MaTepuaabLHO-TEXHHYECKOH 6a3bl, HeoOxoaumoii Aan

ocyuiecTBieHns 006pa3oBaTeILHOI0 NPoUecca No ANCUHIINEE (MOAYII0)

Tabnmua 11
Caenenns 06 obecneueHHOCTH CNENHAIHIHPOBAHHBLIMHA AYAHTOPHAMH,
kabuneramu D SAMH

Tepmocrar 593230

bans somanas 560227\1

Becw naboparopusie 559666

Becu EK 559565

Mukpockon P-11552025-4.5 6

pH-me1p nopraruermii 593243

XuMmHucckas nocyaa (npoGHpKH, BOPOHKH, CTCKARHHBIE NAN0OYKH, DIopeTKH,
NHNETKH, CTAKAHYHKH PasHKIX 00BEMOB CTCKANHHBIE M MIACTHKOBBIC, KO-
Gbl pasHBIX O0BEMOB, CTYNIKH C NECTHKAMMH, MCHIYPKH)

XHMHYCCKHC PCAKTHBL: CCPHAR KHCAOTA, CONAHAN KHCIOTA, YKCYCHAas KHC-
10Ta, TPHXNOPYKCYCHas KHCIOTA, a30THAS KHCAOTA, JHMOHHAA KHCAOTA,
GopHas KHCAOTA, NUKPHHOBAA KHCAOTA, ONCHHOBAA KHCAOTA, MOJOYHAA
KHCNIOTA, 1NABCACBas KHCNOTA, AHTApHas kucnota, auruapodocdar kamms,
rHAPOKCHI HATPHA, MHAPOKCH] KATHA, aMMHAK, AlICTOH, TEKCaH, XIopo-
dopm, rason, andTHAOBIT MpHp, nerponeiinnit Mpup, meTanon, denon,
dopManuy, NEPEKHCh BOAOPOAA, XNOPHI HATPHA, XNOPH KATHA, XMOPHI
KANBIHA, XJOPH aMMOHHA, Xnopit wenesa (111) anerar ceunna, kanmii iio-
AHCTRIN, HOAHA Kanus, cyibar HATPHA, cyabdar MeaH, CyabpaT aMMOHHS,
cymbar marans, cyabdar xobamsta, cymedar xenesa (I1), runocyasdur
HaTpHA, HHTpaT cepelpa, WUTPHT HaTpus, kapGomar Harpus, kapGonar
KAIbIMA, NEPMAHIAHAT KaMHA, AMXPOMAT KAMHA, HHTPONPYCCHA HATPHA,
MOMHOACHOBOKHCLIN  aMMOHMIL, NMHPYBAT HATPHA, HHKOTHHammA, 2.4-
munuTpodenun-ruapasun, peakths Heccnepa, dochoannnmmossiii peak-
THE, GEHINIMH, /IHNA33, METHACHOBAA CHHb, denondranens, HelTpanbubii
KpacHsil, naxMycosas Oymara, wenatun, Kpaxman, ifoa., kamdapa, pesop-
LHH, PACTHTCABHOC MACA0, MACO, MOOKO, ME/L, RiiLla, KHBOTHLI XKHD.

9 yuebuuii kopnyc,
nomemenne Nel 10

Cnexopa M-40

Konopumerp KPK-552006

Muxpoucatpudyra 331876

bans ponsnas 560227

Ymrparepmoctar MK-70 552053

Becw M3A 55,2037

Muxpockon MBC-9552

pH-metp 560230

pH-metp 552030\

pH-metp 56203012

Honomerp 56023111

Jloszaropst JUIAD

Xumuueckas nocya (mpoGHpKH, BOPOHKH, CTEKISHHBIE NANOYKH, GropeTKH,
MHNETKH, CTAKAHYHKH PasHBIX 00BEMOB CTEKISHHBIC H IUIACTHKOBHIC, KOJI-
Ol pasHBIX 0OBEMOB, CTYTIKH C NECTHKAMH, MCH3YPKH)

XHMHYCCKHE PCAKTHBB CEPHAt KHCIOTA, COMAHAA KHCIOTA, YKCYCHAs KHC-
NOTA, TPHXAOPYKCYCHAR KHCIOTA, A30THAN KHCIOTA, JHMOHHAS KHCIOTA,
OopHAas KHCIOTA, NHKPHHOBAR KHCJIOTA, ONEHHOBA KHCNOTA, MOOYHAA
KHCNOTA, INABE/ICBAR KHCOTA, SHTapHas KucnoTa, auruapodocdar kxams,
rHAPOKCH HATPHA, THAPOKCHA KATHA, aMMHAK, AICTOH, IEKCaH, XJI0po-
opm, dranon, amoTunoBsI Mpup, neTponedinniit ddup, meranon, dgenon,
(opmanuK, NEPEKHCh BOJAOPOAA, XIOPHI HATPHA, XJIOPHIA KAMHA, XA0OpHA
Kanbilha, XA0pHA ammorna, xa0pua wenesa (111) auerar ceunna, kanmii fio-
JaucTeii, floaun xams, cynsdar natpus, cyasdar Mean, cyasdar ammonns,

TR L e R e S i O SR cymupar marums, cymbdar xobamra, cympar kenesa (II), rumocyasdur
9 yuebuwii kopnye, | Inexrodorokonopumerp 357211135721 HATPHA, HHTPAT cepeOpa, HUTPHT HaTpus, KapOouar Hatpus, xapGomar
| nomemenne Nel04 | Inextodoroxosopumerp 35721 KOK-301 KATBINA, TCPMAHTAHAT KAMHA, AMXDOMAT KATHA, HHTPONPYCCHA HATPHA,
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MOIHOACHOBOKHCMI  aMMOHWIL, NHPYBAT HATPHA, HMKOTHHamua, 2.4-
auEHTpodeHA-riipasnl, peaktus Hecenepa, docdosanmmuosnii peax-
THB, GCHIWIMH, THNA3A, MCTWICHOBAs CHHb, (eHondrancun, HelTpanbHbii
KpacHbiii, nakMycosas Oymara, xenaTwn, Kpaxman, fioa, kamdapa, pesop-
L[HH, PACTHTE/ILHOE MACIIO, MACO, MOJIOKO, MEJL, AHIA, KHBOTHBIH XKHD.

LIHB umenn YuransHsii 3an
H.H. Xeneznosa

Cryaenteckoe Komuara ans caMonoArotosks
obmexRnTHE

11. Meroanyeckne peKoMeHAAIHH 00Y4AOHIHMCH N0 OCBOCHHIO AHCUHILTHHB

OfpazoeatenbHblil MPoLIECC MO AMCLMILIHHE OpraHusoBan B dopme y4eb-
HBIX 3aHATHIT (KOHTaKTHas paGoTa (ayAHTOPHON H BHEAY IHTOPHOI) o0yHalomHxcs
C mpenojiaBateneM M camocTosTenbHas pabota obyuatommxcs). YyeOHbie 3aHATHA
(B TOM 4MCJiE N0 Peanu3auMH NPaKTHYECKOH MOArOTOBKH) MpeACTaBNeHbl chemy-
IOIMHMH BHIAMH, BKIIOYas yueOHBIE 3aHATHA, HANPAB/ICHHBIE HA MPAKTHYECKYIO
MOAroTOBKY 00YYaKOLIMXCA M MPOBEJAEHHE TEKYIIErO KOHTPOJIA YCNEBAEMOCTH:

JIEKLMH (3aHATHA NEKLHOHHOIO THNA);

CEMHHApHI, NPAKTHYECKHE 3aHATHA, abopaTtopHele paboTsl (3aHATHA CeMHHap-
CKOro THna);

TPYNMNOBLIE KOHCY/ILTALHH;

HHAHBHIYANbHBIE KOHCYILTALMH H HHblC yueOHBIC 3aHATHA, NpeayCcMaTpHBa-
I01IHE HHAMBHIYANEHYIO paboTy npenojasartens ¢ 00ydalomuMcs;

camocTosTensHas pabora obyuarommxcs;

3AHATHA HHBIX BHJIOB.
Ha yuebHbIX 3anaTHAX oOyvalomMecs BHINONHAIOT 3aNaHHPOBAHHBIE HACTOALICH
nporpaMMoii oTaenbHbIe BHAB y4eOHbIX paGoT, B TOM YHC/E OTACNbHBIX 3/IEMEHTOB
paboT, casanHbIX ¢ OyayiueH npodeccHOHANLHON ACATENBHOCTHIO.

IMpakTHueckue 3aHATHA MO AHCUMIUIMHE « bHonorMyeckas XMMHA» NMPOBOAATCS
B Guoxumuueckoit naGoparopuu, u Tpebyer ofa3aTenbHOro COOMOACHHA NPABHI
Texuuku GezonacHocTH npu paboTte ¢ GHONOrHYECKHM MaTEPHATIOM.
Jins ycrnewHoro OBNANACHWSA MATEPHANOM AMCUMIUIMHBI «BHonoruueckas Xumua»
HeoOXoaMMa CHCTeMaTH4yeckas caMmocTosTenbHas pabora ¢ ywebHoil nuTepatypoii,
KOHCTIEKTAMH JIEKLIHH, HHTEPHET-PECYPCaMH, KOHCYILTALMH MPEnoaaBaTens.

Buasi # popmel oTpaboTKH NponyeHHbIX 3AHATHI

CrynenT, nponycTHBILHI NpaKTHYECKOe 3aHATHA, 00a3aH orpaboTath ero B
NONOIHHTENLHOE BpeMs, COTMacoBae ero ¢ npenoaapatenem. Claua Tekyunux 3a-
JIOMAKEHHOCTEH CTYEHTa MPOHCXOAUT He MNOo3JHee ABYX Helelb C MOMEHTa, Mpomy-
WEHHOTO (M0 YBAXHTENLHON NMPHYHHE) HIH HE 3a4TEHHOTO 3aHATHA B dopme cobe-
CEA0OBAHHA C MOCHEAYIOIHM BHINOJHEHHEM NpaKkTHYecKoi paboThl B nonHoM ofneme
(ecnH NO3BOASIOT YCAOBHA) € OUCHHBaHHeM B Oannax. 3aHaTHA, nponyuleHHsie Oe3
YBAKHTEILHON NMPHYHHBI — He 0TpabaTsiBaloTCA.

CryneHT, He NOCemABIIHIT JIEKLHH, N0JDKEH MPEJOCTABHTh PYKONMHCHBIH KOH-
CNEKT JIEKUHH MO NPONyUIEHHBIM TEMaM.

25

12. MeToanueckne peKoMeHIAIHH MPENoJaBaTeJsiM N0 Opranu3auun obyuenns
no AMCUHILINEE

Crneundmxoil aucummimnbl «BHONOrHYECKaA XHMHA» SBAAETCA HEPa3pbiBHAA
CBA3b C MOCACAYIOUINMH NMpeaMeTaMu npodeccHoHanbHoro uukna. B 1o ke Bpems y
CTYACHTOB C MEPBOHAYAILHO CNAbbiMH 3HAHMAMH MO XHMHH BO3HHKaIOT Gonbline
CNOKHOCTH B OCBOCHHH KaK HEKOTOPBIX OCOOCHHO CNOKHBIX TeMm (KodepmeHTsi,
OHO3HEpreTHKa, B3aHMOCBA3b OOMEHOB BELIECTB), TAK H BCEro 00beMa AMCLMILIHHLL.
B 3710i1 cBA3M HEOOXOAMMO COBEPLICHCTBOBATL METOIMKY NpenoaaBaHus Kypea:

- MCMONB30BATh PasiHyHbie (POPMBI, METOAB M NMpPHEMbl AKTHBH3ALMH MO3HAa-
BaTENbHOM AEATEILHOCTH CTYICHTOB;

- LWIMPE BHEAPATH AKTHBHLIE H HHTEPAKTHBHBIE (DOPMBI MPOBEACHHA 3AHATHIA;
- MPOBOANTE HHAHBHAYANLHYIO paboTy CO CTYACHTaMH

Iporpammy paspaborann: e
Casuyk C.B., .6.H., noueHT

T §
Caxosuera T.B., k.6.H., JOUEHT Qcﬂ-% g"-
(noanucs)
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PELLEH3H S
ua pabouyo nporpammy ancunnanns: 51.0.29 «buonoruueckan xumun»
OnoI BO no nanpasaennio 06.03.01 — «bnonorusy», nanpasiennocts Oxorosesenne
(KBanHPUKANNA BLINYCKHNKA — Hakanasp)

Manossim Banepuem INerpoBiyenm, M kadeapu MopdonornM H BETCPHHAPHO-
canuTapoil akcnepriisl @IHOY BO PFAY-MCXA um. KA. Tumupsiesa, aoxropom OHONOIA-
YECKHX HAYK (Jafee 10 TEKCTY PEUCHICHT), MpoBeieHa petensua paboueh nporpaMMsl IHCIHIUIH-
ie «buonornveckas xumus» O[O BO no sanpasnenmio 06.03.01 — «buonorus», (Gakanasp)
paspaGorannoii 8 ®I'5OY BO «Poccuiicknii rocyaapcrsennsiii arpapsiii yunsepenter — MCXA
umenn KA. Tummpasesar, na kadeape Gusnonorum, HToAOrMH H GHOXHMMH XHBOTHBIX (paspa-
Gorunku — Casuyk Ceernana Bacumbesna, aouent, k 6.1 Caxobuesa Tarssna Baaammuposna,
noueHt, K.6.1.).

PaccMOTpes npecTaBneHHBIC HA PELCH3HIO MATEPHANTBI, PELCHICHT NPHILEN K CIEAYIOUHM
BLIBOJIAM:

1. Mpeasapnennas pabovas nporpaMMa JAHCUMIUIMHL «bHOROrHYeCKas XHMEA) (aanee no
Tekcry [porpamma) coomsemcemeyem tpebosannuam OI'OC no nanpasnenmo 06.03.01 - «buono-
rus». [Iporpamma codepxcum Bee OCHOBHBIC pasienbl, coomeemcmeyem TpeOOBaHHAM K HOpMa-
THBHO-METOJHYCCKHM JOKYMEHTAM.

2. NMpencrasnennas 8 [porpamme axmyaasnocms yueOHONH THCUMIUIHAE B paMKax peanin-
saumi OTMOI BO we nodarexcum comwenioo — AHCUMILIHHA OTHOCHTCA K Oasosoii wacTH yueGuoro
umukna - bl.

3. lNpeacrapnecnnsie B [lporpamMme yeanw AHCUMILIMEK coomeéemcmayiom TpeGOBaHHAM
®I'OC BO nanpasnenus 06.03.01 - bBuonozus.

4. B coorsercreun ¢ [Tporpammoii 3a aucummunusoii «bronornyeckas XuMis» 3aKpeniecHo
| komnemenuus u I unouxamop Komnemenyuu. Jincumnmna «buosornyeckas XuMHa» U nNpei-
crapnennas [lporpamma cnocoGua peamusosams HX B 00bABNCHHBIX TpeOosannsx. Pesynsrars
obyuenns, npeactapncnnbie B [IporpamMme B KaTeropuax 3Hats, yMETh, BAAAETL COOMSENCMEVION
CCIHHKE H COACPHKAHMIO AHCUHILTHHBL H OEMOHCMPUPYVIOM B0IMONCHOCMY NOTYHCHHA 3AABICH-
HbIX PE3YNALTATOB.

5. OGmas TPYAOEMKOCTS AHCUHIUIHAEL «BHONOIHYECKas XHMHA» COCTaBAReT 4 3a9ETHBIX
eamunust (144 vaca).

6. Hudopmaipia 0 B3aHMOCBAIH H3YHAEMbIX JHCUMILIMH H BONPOCAM HCKMIONCHHA ay0im-
POBAHHA B COACPARAHHH AHCUMIUIHH coomeemcmeavem aciicteurensHoctd. Jlucumnmmsa «buono-
rHYeCKas XHMHS» B3aHMOCBA3aHa ¢ apyrumi ancummamaamu OIOM BO n YueGuoro naana no
nanpasienno 06.03.01 - Buoaozus # BO3IMOKHOCTE TyOIHPOBAHHA B CONCPKAHHH OTCYTCTBYET.

7. Tlpeacrasiensas [TporpaMma NpeanonaracT HCMONbL3OBAHHE COBPEMCHHBIX 00pasosa-
TEABHBIX TEXHONOIHI, HCIOMLIYEMBIE MPH PEATH3AIMN PA3THYHLIX BHAOB yueOHoil paGore. Dop-
Mbi 00pa30BATENLHBIX TCXHONOIHI_coomeememayiom cnetngrKe AHCUHILTHHBL

8. Tporpamma AHCUMILHHEL «BHONOIHYECKAs XHMHA» NMPEANONAracT 3 3AHATHA B MHTEp-
aKTHBHOI opme.

9. Buasl, coaepxaHne W TPYAOEMKOCTE CAMOCTOATENLHON paboThl CTYACHTOB, MpeACTaB-
nennsie B [lporpamme, coomsememeayiom TpeGOBaHMAM K NOArOTOBKE BHINYCKHHKOB, COAEpXKa-
umcs go OI'OC BO wanpasnenns 06.03.01 — Buorozus.

10. lNpeacrapaennsie # omcannbie B [porpasmme gopmbl mexyuje oueHkn saanuii (onpoc,
KaKk B popme 06CYAACHHE OTACABHLIX BOMPOCOB, TAK W BLICTYIICHHA H YYacTHE B JAHCKYCCHAX,
YUaCTHE B TECTHPOBAHHH, KOLIOKBHYMAX,), coomeemcmeyiom cneunduke Amcunniuns i 1pedo-
BAHHAM K BBIITYCKHHKAM.

DopMa NPOMEKYTOUHOIO KOHTPOIA 3HAHMI CTYACHTOB, npeaycmotpennas TTporpammoii,
OCYmeCTBAACTCA B (POPME 3aueTa C OUCHKOI, 4TO coomeemcmesvem CTATYCY AMCUMIUIHHB, KAk
ancuunamnel 6asosoii yactu yuebnoro unkna — b1 ®I'OC BO wanpasnenns 06.03.0] — Buonozus.

11. ®opmui oueHKkH 3HaHUIA, npeacTasicHRbie B [Tporpamme, coomsememeyviom cneunduke
JAHCUHILTHHLL # TPEGOBAHHAM K BBITYCKHHKAM.
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12.  VYuebuo-meroauyeckoe obecneueHne AHCUHTUTMHBL NPEACTABICHO. OCHOBHOM NHTe-
parypoii — | ucrounuk (fasosuil yueGHHK), AONOMHHTEILHOH THTEPaTYpOil — 2 HAHMCHOBAHHI,
NEPHOAHYECKHMH H3IaHHAMH — | HCTOYMHHK CO CCHUIKOH Ha MEKTpoHHie pecypesl, Hutepner-

pecypesl — 3 HCTOUHHKA W coomeemcmavem TpeGosannam OIOC BO nanpasnenns 06.03.01 —
Buonozua.

13. MatepnanbHO-TEXHHYECKOE O0CCICUCHHE JHMCUMILIHHLL  COOTBETCTBYET cneumduke
JHCUHIUIMHB! «BHOMOrHYECKas XHMHA» H 00CCTICYUHBACT HCNOAL3OBAHNE COBpPEMEHHBIX 0Opalosa-
TENBHBIX, B TOM YHC/IC HHTCPAKTHBHBIX METO0B 00YHCHHA,

14, MeToanyeckne PEKOMEHAAIHHE CTYASHTAM H METOIHYECKHE PEKOMEHIALNN NPEnoaasa-
TEAAM N0 OPraHm3aliHH OOYMCHHS N0 AHCUMIIHHE JAI0T NPEACTABACHNE O clneunduke obyucHns
N0 JHCIHIUIHEE «buonornyeckas XuMHs».

OBIIHE BBIBO/bI

Ha ocHoBaHnH NpOBEACHHOI PEUCHINE MOKHO CACNATH JAKMONCHHE, YTO XapaKTep, CTPykK-
TYpa W cojepakanne paGoueii nporpammel auciHmEb «buosornseckas xumua» OIMOIT BO no
nanpasacumo 06.03.01 - Buosorns, (ksamudukanns sunyckuanka — Gakanasp), paspaborannas
Casuyk Ceernanoii Bacuabesnoii, aouentom, k.6.1.; Cakosuesoi Tareanoil Braaumuposuoit, 10~
ueHToM, K.0.H., cootsercTyer Tpebopanuam ©IOC BO, coppemernbiM TpeGoBaHIAM IKOHOMHKH,

PHIHKA TPYAA W NO3BOMHT NPH e PeaH3alHH YCNewHo obecneunTs GOPMHPOBAHHE 3a8BACHHBIX
KOMOCTeHLMIL.

Peuensent: [Nanos Banepwii [Nerposuy, npodeccop kadeaps Mophonorum u BeTepHHAPHO-

canuTapHoil skcneprissl ®IBOY BO PIAY-MCXA my JE AL A3ICBA, JOKTOP
GHONOrMYECKHX HAYK
« » 2023 r.

28



