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1. [lnanupyemble pe3ybTAThl 00yUeHHS M0 JUCHMILIIMHE,
COOTHECEHHbIE ¢ MJIAHUPYeMBbIMH pe3yJbTaTamMu ocBoeHust OIIOIT
1.1. Heab u 32124 JUCHUILIHHBI

Cnemmamuct 36.05.01 Berepunapus momkeH OBITh IMOATOTOBJICH K PEIICHHUIO 3a/1ad
IIPOECCUOHAIIBHOM JEATENBHOCTH CIEAYIOIIMX THUIIOB: BpaueOHBIM, IKCIIEPTHO-KOHTPOJIbHBIH.

Heab aucHMNIMHBL. (GOPMHUPOBAHUE TEOPETUUYECKMX 3HAHUNW M NPAKTUYECKUX YMEHUH,
HEOOXOAWMBIX JUIA M3y4YCHHS JUCHUIUIMH TPO(PECCHOHATBHOIO LUK, (OPMHUpPOBAHHE
IIPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX JUIsI OCYIIECTBIECHUS IIPOBEIECHUS KAauyeCTBEHHOIO U
KOJIMUECTBEHHOTO aHalM3a OOBEKTOB JKMBOM MPHPOJIBI, TIOJYYUTh METOJOJOTHUYECKUE U
TEOPETUYECKHE 3HaHWs 1O OHOJOrMYeCKOM XHUMHUM B COOTBETCTBHUHM C (OPMHPYEMBIMU
KOMIIETEHIUSIMH.

3agaum JUCHMILIMHBI:

- W3y4CHHE XUMHUYECKOTO COCTaBa J>KUBBIX OPraHU3MOB U OHOJOTMYECKHX >KUAKOCTEH,
METOZI0B XMMHUYECKOro aHaiu3a, (PU3MKO-XMMHUYECKUX CBOMCTB OMOMOJIEKY] M MEXaHM3MOB HX
XMMHUYECKUX MPEBPAIICHUH, JIEKAIIUX B OCHOBE CYIIECTBOBAHUS OpraHU3Ma.

- (¢opmHpoBaHHE NpPEICTABICHUH O XHMHUYECKOM COCTaBe KJIETOK OpraHu3Ma u
OMOJIOTUYECKUX JKUIKOCTEH; DHEPreTHMKe M KHHETUKE XMMHUYECKHX IIPOLIECCOB B OpraHHU3ME;
oOMeHe BeIleCTB U YHEPIUH;

- YMEHUS HCIIOJIb30BaTh MOJYYECHHBIC 3HAHHUS 00 OOMEHE BEIIECTB Ui OLIEHKHA COCTOSIHUS
’KHBOTHOTO.

- TIPAaKTUYECKUX HABBIKOB B IOATOTOBKE, OpraHU3allid, BBIIOJHEHUU XHUMHUYECKOTO
7a00paTOPHOTO  3KCIIEPUMEHTa, BKIIOYas  HCHOJb30BAHHWE COBPEMEHHBIX MNpPHOOPOB U
0o0OpyZIOBaHUS, B TOM YHCJIE€ MPHBUTH MPAKTUYESCKHE HABBIKH, 3HAYMMbIe Ui Oymymiei
poeCCHOHATILHOMN 1eATEIbHOCTH;

1.2. KoMneTeHIMU ¥ HHAUKATOPBI HX TOCTHKEHUI

VYK — 1. CriocobeH oCyIIecTBISATh KPUTUUECKUN aHAINU3 NPOOJIEMHBIX CUTYallMil Ha OCHOBE

CHUCTEMHOTI'0 IOJIX0/1a, BEIPA0AThIBATh CTPATErHIO AEUCTBUN

KOI[ 1 HAMMCHOBAHUEC

MHAUKATOPa TOCTHXKEHUS ®opmupyemblie 3YH
KOMITETEHIINN
NA-1. VK-1 3HAHUS OOyuarommiicss JOJDKEH 3HaTh TPUHLIMIBI HCTIONB30BaHUS 3HAHUH 110
OcymiecTBIseT NOUCK, OMOJIOrMYeCKON XMMHUH NP MOUCKE, aHAIU3Ee U CHHTEe3e MHPOPMAIMU B XOJe
KPUTHYIECKUN aHATHN3 U penrenns npodeccuonansubix 3aaau (51.0.09, VK-1- 3.1)
CHHTE3 HHPOPMALINH, YMEHUS OOyyaromuiicst JOoJKeH YMETh HCIOJb30BaTh 3HAHHUS MO OHMOJIOTHYECKON

MIPUMEHSET CHCTEMHBIHT
TIOJIXOJT JJIST pEIICHUS

XAMHU TIpY TIOMCKE, aHAIM3¢ W CHHTe3¢ WHGOPMAIMU B XOJAE PELICHUS
npodeccronanbubix 3a1au (651.0.09, YK-1- V. 1)

IIOCTaBJICHHBIX 3aj/1a4.

HaBbIKHU

OOydaromuiics JOJDKEH BJaAeTh HABBIKAMH HCIONB30BAHUS 3HAHHMH 110
OMONIOTMYECKOI XUMUY TIPH TTOKCKE, aHAIN3e U CHHTE3¢ MH()OPMAIUH B XOJIe
peenust mpodeccronanpubix 3a1a4 (51.0.09, YK-1- H.1)

OIIK-4. Cnoco0eH HCIoab30BaTh B MPO(GECCHOHATBHON AEATEIIbHOCTH METOABI PEeIIeHUs
3aJja4 C UCIOJIb30BAHUEM COBPEMEHHOIO OOOPYAOBaHMS IpU Pa3pabOOTKE HOBBIX TEXHOJIOTUH U

HCIIOJIB30BaTh

COBPCMCHHYIO

HpO(beCCI/IOHaJIBHYIO METOJO0JIOTHIO JJIsL IPOBCACHUA

OKCIICPUMCHTAJIBHBIX I/ICCJ'IeI[OBaHI/Iﬁ W UHTCPIIPpCTALUN UX PE3YIIBTATOB

Kona n nammeHnoBanue
WHJIMKaTOpa JOCTHIKEHUS
KOMIIETEHIIUNA

®opmupyemsie 3YH

NA-1 OIIK-4 Ucnone3yeTr | 3HaHms | OOydaromwuiics MOJDKEH 3HATHh HMPUHIWITEI HUCIIONB30BAaHUS B OMOIOTHYECKON
COBpPEMEHHBIEC TEXHOJIOTHU XAMHH ~ COBPEMEHHBIX TEXHOJIOTMH W  METOJOB  HCCICIOBAHHSA B
1 METOJIBI NCCIICIOBAaHHUN B Mpo(eCCHOHATBHON  AEATENbHOCTH,  HHTEPIPETHPOBAaTH  IONyYCHHBIC
npodeccHoHANIBLHOM pesyabratel (51.0.09, OIIK-4-3.1)
JeSITeNbHOCTH, yMmeHus | OOy4aromuicss JODKeH YMeTh IPUMEHUTh B OHOJIOTHYECKOH XHMHHU
UHTEPIPETUPYET COBpPEMEHHBIC TEXHOJOIMHM M METOJBl HCCIENOBAaHHSA B HpPO(ecCHOHAILHON
IIOJIyYEHHBIE PE3YJIbTAThI JIeATeIbHOCTH, MHTEPIIPETUPOBATh NosTydeHHble pesynbratsl. (51.0.09, OIIK-
4-V.1)




HaBbIkK | OOYYarOIIUIACS [OJDKEH BIAJICTh HABBIKAMH HPMMEHEHHS B OMOJIOrHYECKOM
XUMHH ~ COBPEMEHHBIX ~ TEXHOJOTHMH M  METOAOB  HCCICHOBaHHA B
npoeCCHOHATFHON  NEATENbHOCTH,  MHTEPIPETHPOBATh  IIONYYEHHBIE
pesyabratsl (b1.0.09, OTIK-4-H.1)

2. Mecto aucuumiauHbl B cTpykrype OIIOII
JucturiuHa «buonorndyeckas XHUMHS» OTHOCHUTCS K 00S3aTebHOM YacTH OCHOBHOM
npodeccuoHaNbHON 00pa30BaTeIbHON MTPOTrpaMMBbI CIICIIHAIUTETA.

3. O0BbéM TUCHUIIMHBI U BUAbI YUeOHOH padoThl
O0bemM guctuILIuHbl coctaBisier 8 3aderHbix eawHul] (3ET), 288 akamemuueckux yaca

(manee yacoB). lucrumniamHa u3yqaercst Ha 1 Kypce Bo 2 ceMecTpe U Ha 2 Kypce B 3 ceMecTpe.

3.1. Pacnipeesienne o0beMa JUCHHMILUIMHBI 10 BHJIAM y4e0HOii padoThl

Bun yaebH0i1 paboThI KommgectBo gacoB

KontakTHas padoTa (Bcero) 130
B toMm uucne:

Jlexrmu (JT) 50
JlabopaTopusie 3ausaTus (JI3) 68
KonTpons camoctostensaoi pabotsl ( KCP) 12
CamocrosiTesibHasi padora ooyyawmuxcs (CP) 131
KoHnTtpoab 27
Hroro 288

4. CTpyKTYpa M cojiep:KaHue TUCIUIIHHbI
4.1. ConepxaHue TUCUUILIAHBI

Pa3znen 1. CraTnueckasi OMOXUMMSI.

JInnuael.

Knaccudukanusa nmunuaos. buonoruueckas posib aunuiaoB. HeoMmbuisiemble U OMbLIsIEMbIE
munuasl. Ilpocteie u cnoxksble nunuabl. Kupel (Tpuamuirauiepunsl). CocTaB M CTpOCHHE.
@usnueckue CBOMCTBA XKHUPOB. JKuakue M TBEpABIE XKUPBL. AHAIUTHYECKAs XapaKTEPHCTHKA
KHUPOB: KMCIOTHOE YHMCIIO, YUCJIO OMBUIEHHSI, HOJHOE YMCIIO. XMMHYECKHE CBOMCTBA XKUPOB Mblia,
neteprentbl. Bocku. Ctepounapl. O011ast XapakKTeprUCTUKa CTPOECHUE U OMOJIOTHYECKAast POJIb
Crnoxuable munuasl. CTpoeHue, cBoicTBa, OMOJIOrMUECKOe 3HaYEeHHUE.

Yraesoasl.

Pacnpoctpanenue B mnpupozae. Ilonstue o ¢orocuntesze. buonoruueckas poib.
Knaccudukanms.

Monocaxapuabl. AnbpaoneH-To3bl  (pubo3a, ne30kcupr003a, KCUII03a), albJOTeKCO3bI
(rmroxo03a, MaHHO3a, TaJIakTo3a), KeToreKco3bl ((ppykTo3a), ceqorentynosza. Onruueckas U30Mepus.
Tayromerpusi. OTKpbITBIE M LUKIMYeckue (opmbl. [ THKONMMpaHO3bl, TIMKO(YpaHO3HI.
[TonyaneranpHplii  (TIMKO3UAHBIN) THUIpokcuia. Mytaporanusa. AHomepbl. Homenknarypa u
ciocoObl  M300paxkenus (dpopmynsl  dumepa, Xeyopca). PacmpocrtpaHenue B IpHpOJE,
CUHTETUYECKUE CIOCcOObl monydeHus. dusmdeckne M XUMHUYECKHE CBOWCTBA. XapaKTepHbIE
0COOEHHOCTH  TOJyaleTalbHOro  (TIAMKO3MIHOrO)  Tuapokcuna.  [nmukosuabl.  CBoiicTBa
KapOOHUJILHON Tpymnibl. AJbJIOHOBBIE, CaXapHble, YPOHOBbIE KUCIOTHL. Dnumepusanusa. ColicTBa
CIUPTOBBIX TUAPOKCHIIOB. DocdopHbIe 3hHpsl MOHOCaXxapH-10B.bpoxenue.

Hucaxapunpl. Knaccudukanus. HeBoccranaBinuBamue aucaxapuisl: caxaposa. CTpoeHue,
CBOWCTBa, 3HaueHWe. BoccraHaBnuBarouye AMCAaXapUAbl: MaibTo3a, JaKTO03a, LEII00H03a.
Ctpoenue, CBOICTBa, OMOJIOTHYECKOE 3HAUCHNE.

[Tomucaxapuapl. Kpaxman, rnukoreH. Ctpoenue, (usnueckue M XMMHUYECKHE CBOWMCTBA.
I'unponu3 kpaxmana. Jlekctpunsl. Pacnpoctpanenne B mnpupozae, 3HaueHue. llemmronosza
(kneruatka). PacmpocTpaneHue B Hpupoje, CTpoeHue, (u3ndeckue M XUMHUYECKHE CBOMCTBA,




3HadyeHue. [IpomsBomnbie kieryatku. Odupbl. [‘ereponosmcaxapuabl: XOHIAPOUTUHCYNIb(DAT,
rernapuH, ruaixypoHoBas Kucinora. OcoOeHHOCTH cTpoeHus. buonornyeckoe 3HaueHUE.

AMMHOKHCJIOTHI.

benku.  Knaccupukammsa.  M3omepus.  Onruueckas  uzomepus.  HomeHkiaTypa.
Pacnipoctpanenue B npupoje. buonorndeckass poiab aMMHOKHCIOT U MX IPUMEHEHHUE B CEIBLCKOM
X03sicTBe ¥ MeauIHe. MeTo/1bl MOTYYeHHs: U3 TaJIOTeHOKUCIIOT, TUAPOIN30M OCIIKOBBIX BEIIECTB
(KUCTOTHBIM, (epMeHTaTUBHBIM). PU3NUECKHe CBOHCTBA. XUMHYECKHE CBOMCTBA. AmdoTrepHas
MIPUPO/Ia AMUHOKHUCIIOT, U303JIEKTprUYecKas Touka. Peakiiuu kapOOKCHUIBLHON TPYIIIbl aMUHOKHUCIIOT.
OO6paszoBanue coineil, ClOXHBIX 3(pupoB. Peakuum amuHOrpymnmel aMHHOKUCIOT. OOpa3oBaHue
coJied C KucioTaMH. B3ammMomercTBHE ¢ a30THUCTON KHUCIOTOH, (GopManmbiaeruaoM ((GpopMoiIbHOE
TUTPOBAHUE), HUHTUJAPUJIOM U INPUMEHEHHE 3TUX PEAKLUM Il KOJWYECTBEHHOI'O OIPEIEIICHUS
aMUHOKHCIIOT. OTHOLIEHHE O-, -, Y-aMUHOKHUCIIOT K HarpeBaHuto. [lenTupl, AUKETOMUIIEPA3UHBI.
[Momunentuapl. benku. Pacnpocrpanenue B npupone. Kinaccudukanys. AMUHOKUCIOTHBIN COCTaB
6enkoB. CTpykTypHas opranu3anus 6enkoB. CBoHcTBa O€lIKOB, UX 3HAYCHHE

Pa3nen 2. buoperyasitopbi

ButamuHbl: ompenelieHne BUTAMHUHOB, Kilaccu(UKaMs U HOMEHKIATypa, MOHITHE 00

aBUTaMMHO3aX, TUIOBUTAMHUHO3aX, THUICPBUTAMHUHO3X, AaHTHBUTAMHUHAX, IPOBHUTAMHHAX.
XKupopactBoprumble BATAMHHBI: BATAMHUHBI TpyHibl A (petuHoinsl), D (kanbiudeponst), rpymnmsl E
(tokodeponsr), rpynmsl K, kodH3umM Q (yOuxmHoH). CrTpoeHue, CBOHCTBA, HWCTOYHUKH,
OuoI0rMYecKas poiib, MOHSATHE O THIIO-  TUIIEPBUTAMUHO3E.
BonmopactBopumMble BUTaMuHBI: BuUTaMuH Bi (Tnamun), By (pubodnaBun), B3 (manToreHOBas
Kucnota), Bs (HMKOTMHOBas KWCIOTa M HUKOTHHamuna), Bg (MUPUIOKCUH, MUPHIOKCAIb,
nupunokcamut), Bi, (mankobanamun), H (buotun), Be (dpomuenas kucnora), C (ackopOuHOBas
kucnota), P (6nodnaBonoussr). CtpoeHue, mpupoIHble HCTOYHUKH, OMOIOTHYECKasl POJIb, yUacTHE
B 00pa3oBaHNM KO(EPMEHTOB, TIOHSATHE O THIIOBUTAMUHO3E.

@epMeHTHI: MOHATHE, XUMHUYECKas MPUPOA, IOHATHE O MpodepMeHTax U u30(epMeHTax,
COBpEMEHHasi HOMEHKJIaTypa U KJacCU(pUKalus, KUHETUKAa ()epMEHTAaTUBHBIX PEAaKIMM, MEXaHU3M
JENCTBUSL, OCHOBHBIE CBOMCTBA. [[pUHIIMIIBI BBIJACICHUS U OUYUCTKH.

['opMOHBI: ompezeneHue, CBOMCTBA, MEXaHU3M JeWCTBUA, Kiaccupuxanus. ['opMOHBI
UIUTOBUIHOM, MOJKEITYAOYHOM, MAapallUTOBUAHBIX U TOJOBBIX JK€JI€3, HAJMOYEUHHUKOB,
rurnoraisamyca, runodusa: CTpyKTypa, CBOilcTBa, Ouonoruueckoe neiictBue. lumep - u
runoyHKIMu  skene3. Mcmonb3oBaHME TOPMOHOB Y HMX CHHTETUYECKHMX aAHAJIOTOB B
KUBOTHOBOJICTBE.

I'opmoHbI: ompeneneHue, TOpMOHbI Kak 3¢p@dekTopel oOMeHa BemecTB. MexaHu3M
neiicTBus. Mecto OMOCHMHTE3a TOPMOHOB — SHJIOKPUHHBIE JKele3bl. [ unep-, runo@yHKIuu xenes.
['OpMOHBI UIMTOBUIHOW JKENe3bl, CTPYKTypa, CBONCTBa, Ouoloruyeckoe maeiictBue. [ OpMOHBI
MOJIKEITYA0YHON JKeJIe3bl — HWHCYJUH, TJIIOKaroH; CTPYKTypa, CBOWCTBA, OMOJIOTHYECKas pOJIb.
["'opMOHBI MO3TOBOTO CJOS U KOPHI HAAMIOYEYHUKOB; UX CTPYKTYpa, CBOMCTBA, OMOJIOTHYECKasl POIIb.
I'opmonbl runotanamyca. ['opMoHbI nepeaHeit u 3aaHel nonu runodusa; CTpykTypa, CBOWCTBA,
Ouosiornyeckas poib. ['OpMOHBI MONOBBIX kene3. X cTpykTypa, CBOWCTBa, OMOJIOTHYECKas POib.
[Ipocrarnanaunsl. Mcronb3oBaHHe TOPMOHOB M HMX CHHTETUYECKHMX aHAJIOTOB B MHIIEBOMN
MPOMBIIIIIEHHOCTH.

Paznen 3. lunamMmuueckas Ouoxumusi

O0masi xapakTepucTMKa o0OMeHa BelleCTB M JHEPrHM: OCHOBHBIE JTanbl OOMEHa
BemectB. [lytm  oOpa3oBaHuss  DHEpruu:  OWOJIOTHYECKOE  OKHCJIEHHE, CyOcTpaTHOE
bochopunupoBanue.

OOMeH yriieBoJ10B: OMOJIOTHYECKAsi POJIb YIJIEBOJIOB, ATAIlbl 0OMEHA M UX XapaKTEPHUCTHKA,
HeHporyMopanbHasi peryJysius, MOHITHE O TUIIOTJIMKEMUU U TUTIEPTITNKEMUH.

OO0men JunuaoB (GKMPOB, XoJiectepuHa, (ocdoaunuaoB): OMOIOTHYECKOE 3HAYCHUE
JTUTNHUJIOB, 3TAIbl OOMEHA U UX XapaKTEPUCTHUKA, PETYIISIIHSL.

O0MeH 0eJKOB (IIPOCTBHIX M CJI0KHBIX): OMOJIOTHYECKas POJib OEITKOB, MOJTHOIICHHBIE U
HEMOJIHOIICHHbIE O€JNKH, MPUHIUIBI HOPMHUPOBAHHS OEITKOBOTO M aMHHOKHUCIOTHOTO THTAHUS
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KUBOTHBIX, ATAIbl 0OMEHA M UX XapaKTEPUCTUKA, TyTH UCTIOIB30BaHUsI CBOOOHBIX aMUHOKHUCIIOT B
TKaHSX, PUHIIUAIIBI PETYJISIINA OOMEHa.

MuHepanbHbIii U BOAHBIH 00MeH: OHOJOTUYECKasl pOJib BOJABI U MUHEPAIbHBIX BEIIECTB,
aTanbl OOMEHA, IMYTH PETyJAlUH. 3HAUYEHHWE MAaKpO- W MHKPODJIEMEHTOB B JKHBOTHOBOJCTBE.
B3aumocBsi3p 00MeHa pa3InYHbIX BEIIECTB.

Pasznaea 4. Kinuanyeckass 0MoXumMus

IpuHIUNBI KIMHUYECKOH J1a00paATOPHON JUATHOCTUKH

OCHOBBI KIIMHHKO-OMOXMMUYECKONH aHAIUTHKH: OOBEKTHI M METObI UCCIEIOBAHN; OLICHKA
U UHTEpHpeTanus pe3yiabTaroB; eauHuilbl CU; HOpMBI (pedepeHTHbIC BE JIMUHHBI); KOHTPOIb
KadecTBa UCCIICIOBAHUM.

Kinnnyeckoe 3HaueHne OMOXMMHYECKHUX NOKa3aTesieil B OpraHusMe ;KUBOTHBIX

benkoBbIli cocTaB KpoBH, OHoIOrHYecKoe 3HauyeHue OenkoB. Poibs 6enkoB B mabopaTopHO
JMarHoCTHKeE 3a0oseBaHuil. JlucnporenHeMun.

[IpuHIIMIIBI  KIIMHUYECKOW JH3UMOAMArHocTuku. KommapTtmeHnTanusanus (HEepMEHTOB.
Jlmarnoctuyeckas 3HaYUMOCTh (DEPMEHTOB TIPH MTATOJIOTUH.

be3azoTucThie opraHMYecKHe KOMIIOHGHTHI KpOBH. [JII0KO03a, MPUHIMITBI METa0oJIM3Ma H
peryJIMpoBaHMsl KOHIIGHTpamuu B KpoBH. [laToOmoxumusi  yriieBogHoro obmena. KnumHuko -
JIMarHOCTHYECKOE 3HAUYCHUE TToKa3aTellel, XapaKTepU3yIOLUX YIIeBOIHbII OOMEH.

buonornueckas posib 1 0COOEHHOCTH METa0O0JIM3Ma JIMITUIOB B opranu3me. [laToomoxumus
munuaHoro obmeHa. KimMHHMKO-OMOXMMHYECKas MUArHOCTHKA HApYIICHWH JHUIMHIHOTO OOMEHa.
KetoHoBEIC TE€Ia U KETO3.

A3oTcoaepkalie OpraHu4YecKue BellecTBa KpoBH. KIIMHUKO-IMAarHOCTUYECKOE 3HAYCHHUE
MOYEBHUHBI U KPEATHHUHA MPHU MaTOJIOTHH.

OcobeHHocTH MeTaboIM3Ma U TaTOOMOXUMHUSI 0OMEHA MUHEPAIbHBIX BEIIECTB B OPTaHU3ME.
KnuHuko-OnoxuMu4eckass  TUArHOCTUKA  HApPYNICHWH  OoOMEHAa  MHHEPAIBbHBIX  BEIIECTB.
JlaboparopHas TuarHOCTHKa HapYIICHUH KHCIOTHO-OCHOBHOTO paBHOBecHsl B opraHuszMe. BoaHo-
AJIEKTPOJIUTHBIN OallaHC U €ro HApYIICHHUS.

JlabopaTopHbIe aIrOpUTMBI.

ANTOpPUTM OLIEHKH METa0OINYeCKNX (PYHKIUHN MeUeHU: TUCTIPOTENHEMUS,
SH3UMOAMArHOCTUKA. [IeueHouHbI Mpoduib OMOXUMUYECKHIX MTOKa3aTeNneld KPOBH.

ANTOPUTM OIEHKH (PYHKIUKA TOYEK: JUCITPOTEHHEMHUsI, dH3UMOAMArHocTuka. [lodeunsrit
npoduis OMOXUMHUYECKUX TTOKa3aTeNel KPOBU U MOYH.

AJNTOPUTMBI OLIEHKU (HYHKIIMH JKeTyIKa, KUIIEYHUKA U TIOJKETYJOUHOMN KEJIe3bl.



