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Pabouast mporpamMmma cocTaBiieHa C y4€TOM TpeOOBaHUIA:

o @enepaliIbHOTO  TOCYIJAapCTBEHHOTO  00pa3oBaTENbHOIO  CTaHIApTa  BBICIIETO
oOpazoBanusi — OakajaBpuaT Mo HampasieHutro mnoaroroBku 36.03.01 Berepunapho-
CaHUTapHasi SKCIEePTH3a, YTBEP)KIEHHBIM MPUKa30oM MMHHHCTEpPCTBa OOpa30BaHUS M HAayKH
Poccutiickoit @enepanuu ot 19.09.2017 r. Ne 939;

o HOopsiIka OpraHu3allid M OCYILIECTBICHHS OO0pa30BaTEIbHON JESATEIBHOCTH I10
o0Opa3oBaTe/lbHBIM IIpOrpaMMaM BbICHIET0 00pa3oBaHUs — IporpaMmaM OakajiaBpuaTa,
nporpaMMaM CHEHUaJIUTEeTa W MPOorpaMMaM MarucTpaTyphl, YTBEP)KIECHHOTO MPUKA30M
MunuctepcrBa oOpazoBanus 1 Hayku P® ot 06.04.2021 r., Ne 245;

. npodeccruoHanbHOro crannapra «PaboTHUK B 001aCTH BeTEpUHAPUNY, YTBEPKICHHOTO
MuHHCTEpCTBOM TpyJa U conraibHOM 3amuThl PO ot 12 okta0ps 2021 r. Ne712H

[IpenogaBarenu, NOArOTOBUBILKE PabOUyIO IPOrpaMMy:

KaH[. OMOJI. HAYK, JOLIEHT A K. I1uBoBap

Pabouas mporpamma paccmoTpeHa Ha 3acenaHuu kKadeapol xumuu (mpotokon Ne 11 ot
08.06.2023 1.).

3aBenyommii kageapoi A.K. IluBoBap

Pabouas mporpamMma pekoMeH/0BaHa K HCIOJIb30BaHUIO B y4eOHOM MPOIECCE METOAUYECKOU
KoMmuccuel pakynpTeTa BeTepuHapHoit Meauimubl (mpotokos Ne 13 ot 28.06.2023 1. ).

IIpeacenarenb MeTOANYECKOH KOMHCCUH JL.IO. HecrepoBa

PykoBoauTeb 0CHOBHOM NMPo(ecCHOHANbHOMI
o0pa3oBaTe/IbHOI MPOrpaMMbl C.C. bopawrosa




1. Ilpenmer. Llean u 3a1a4u TUCHUIJIMHBI, €€ MECTO B CTPYKTYype

o0pa3oBaTeJbHON MPOrpaMMBbI

IpeameroM aucuMNIMHBI «bHOJIOTHYECKass XUMUS» SABISIOTCS XUMHYECKUH COCTaB
KMBOM CHCTEMBbI, TPEBPAILCHNS BELICCTB U SHEPIUU B HEH, a TAKXKe PEeryJisius IpOLECCOB,
MPOUCXOSAIINX B KIIETKE U OpraHu3MeE.

Heabl0 THCHMIUIMHBI SBISETCS CHOPMUPOBATH y CTYJCHTOB CHUCTEMY 3HaHHHA 00
OCHOBHBIX KOMIIOHEHTaX KJIETKH, TKaHH, OpraHu3Ma, 00 oOLIiX 3akoHax OOMEHa BEIIeCTBa U
SHEPTruHM, O 3aKOHOMEPHOCTH OOMEHa BEINECTB M JHEPTUU B JKUBOM OpraHH3Me, O
OMOXMMHUYECKUX MPOLECCAX U COMPOBOXKIAOIMINX UX (PU3MUECKUX SBICHUSAX, XapaAKTEPHBIX JUIS
KHMBOTO OpraHU3Ma.

OCHOBHBIMH 32/12a4aMHU U3YyYEHUS TUCIMILIHHBI SBIISIOTCS !

- TIOJlyYeHHE TEOPETUYECKUX 3HAHUHI O XMMUYECKOM COCTaBE KJICTKH U OpPraHnu3Ma,

- OCBOEHHE BOIPOCOB BO3MOXKHOCTH CaMOIIPOM3BOJIBHBIX IIPEBPALLECHUN B KUBOU
CHCTEME;

- W3y4YeHHE BOIPOCOB OOMEHA BEIIECTB U YHEPTUH;

- TOJyYeHHE UENOCTHON KapTUHBI O PEryisiud OOMEHa BEUIECTB M JHEPIUU B
KUBOTHOM OpTaHU3ME;

- TOJy4YEeHHE TEOPETUYECKMX 3HAHWKH OMOXMMHUYECKHMX IPOIECCOB B CHIPbE B
TEXHOJIOTUIECKOM ITOTOKE.

MecTo AMCHMIUIMHBI B CTPYKType oOpa3oBaTesibHOH mnporpammbl. Jlucuumninna
«buonornyeckass XUMHsS» OTHOCUTCS K 6Oazoeoti obOs3arenbHoi dvactu (B1.0.17) ocHoBoO#
npodeccruoHaabHOM 00pa30BaTeNbHON MporpamMMbl Beicuiero oopazoBanus (nanee — OIIOIT
BO).

JluciurirHa obecreuynBaeT pacilupeHne U yriryOneHue 3HaHUM, YMEHUH, HaBBIKOB H
KOMIIETEHIIM, CQOPMHPOBAHHBIX B XOA€ u3ydeHHs mucuuiuinH «Heopranwmdeckas wu
aHaJTUTHYEeCKast XUMHsDY, «OpraHndeckas U GU3KOIIOUTHAS XUMUSD).

[MpemmectByeT 610Ky 3 ['ocynapcTBeHHast utoroBast arrectanus «IloaroroBka u 3ammra
BBINTYCKHON KBaTM(puKanmoHHoi padote» (b3.01).



2. [lepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHs MO IMCUHUILINHE,
COOTHECEHHBIX C IVIAHMPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS
o0pa3oBaTeJbHON MPOrpaMMBblI

po(heCcCHOHATILHOM
JIeATEIIbHOCTH
COBpPEMEHHBIEC
TEXHOJIOTHH c
HCIIOJIb30BaHUEM
npuOopHoO-
HHCTPYMEHTAJIbHOM 0a3bl
u HCIIOJIb30BAaTh
OCHOBHBIE €CTECTBEHHEIE,
OMOJIOrTYECKHE u
npodeccuoHalbHbIC
TIOHSITHS, a TaKXe

METO/ABl TPU PEIICHUH
o01enpodecCuOHATBHBIX
3a1a4

Koabi DopmMyJIHPOBKA Nuauxaropsl Ilnanupyembie pe3yJibTaThl
KOMMeTeHIH KOMIIETeHIIN U JOCTHKEHUSA o0yJeHuUs1
KOMIETEHIINH
OIIK-4 Cnocob6en o6ocHoBbiBarh |OIK-4.1.  Hcnone3yer | 3HATH: TEOPETUYECKUE
U pealnu30BLIBATH B | OCHOBHBIC CCTCCTBCHHBIC, | OCHOBBI OMOXUMUU,

OHMoIOTHYECKUE u
npogeccuoHanbHbIe
TTOHSATHS, a  TaKxe
TEXHUYCCKHUE
BO3MOXHOCTH
COBPEMEHHOTO
CTHECIUATN3UPOBAHHOTO
00opyIoBaHUS npu
peleHnu
obmenpodeccHoHaTEHBIX
3amaq

OCHOBHBIC BOIIPOCHI obMeHa
BCIICCTB W OHCPIrUM B

JKHBOM CHCTEME u
BO3MOXKHOCTB 150,
MIPUMEHEHUS B
npoQeCCHOHAIBHON
JIeSITEIbHOCTH;

yMeThb: MPUMCHSITh

OCHOBHBIC 3aKOHBI n
MCETO/bI OMOXMMUYECKHUX

HCCIIeIOBAaHUI JUIST
perieHus 3a1a4
po¢eCCHOHAIBHON
JIeSITCIIbHOCTH;

HMETb HAaBBbIKH BJIAQACHU
TCOPCTUICCKMMU OCHOBaAMU

OMOXUMHH B

npo¢eCCHOHAIBHON

JIeATETLHOCTH.
OIIK-4.2.  Ilpumenser | 3HATH. BO3MOHOCTh
OCHOBHBIC SCTECTBEHHBIC, | IpMMEHEHHMS
Guonoruyeckue 1| TeOpeTHYECKUX OCHOB
MPO(ECCHOHAbHEIE OMOJIOTHYECKOW XUMHH B
TIOHATHA, po¢eCCHOHAIBHON
COOTBCTCTBYIOIIINE A
X HOLOMHI 4 | ACATEIBHOCTH;
METOLOIOTHH YMeTh: MIPUMCHSITh
HCCITeOBAHMA, €CTCCTBCHHEIE,
COBPEMEHHYIO OMoJIOTHYECKHue u
nprubOpHO- npodeccuoHanbHbIe
MHCTPYMEHTalIbHYIO 0a3y |TOHSATHS, JUIS  pEIICHHS
npu pewenun |3a1a4  podeccuoHanbHOM

obmienpodeccnoHaTbHBIX
3ama4

NeSITeTTHHOCTH,
BJIA/IETh: TCOPETHYCCKUMHU
OCHOBAaMH TEXHOJIOTUH U
METO0JIOTUU
HCCIIEIOBAHNM,
COBPEMEHHOM  mpHOOpHO-
MHCTpYMEHTAJIbHON  0a3oii
TUIst NPaKTHYECKOTO
pemeHHs
obmienpodeccuoHaIbHBIX
3amad.

OIIK-4.3.

BHATb: CCTCCTBCHHBIC,
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Koxabi ®opMyIHpoOBKa NupukaTopsl IInanupyemble pe3yJIbTaThI
KOMIIeTeHIIHIi KOMIeTeHIIHH JAOCTHIKEHUSI o0yueHus
KOMIICTCHIINH
OcyuecTsisier Ouosiornyeckue u
COOTBETCTBYIOIIUI npodeccuoHanbHbIe
AHAIIN3 HioHsarus, ux 00J1aCTh
HUHTCPIIPETALIUIO [PUMEHEHUS;
TOIIYHCHHBIX yMeThb: AQHAJIN3UPOBATH|
PEe3yabTaTOB
HCC e TOBARH o [PE3YJILTATBI TEOPETHYECKOTO
S —— 1% 9KCIIEPUMEHTAIBLHOTO
PHOOpHO- MCCIIETOBAHMUS
MHCTPYMEHTAIBHOI OpraHMYECKUX BEILIECTB;
0asbl, a TAK)KE€ OCHOBHBIX | BJAAACTh: HaBbIKaMU
€CTECTBECHHBIX, IPUMEHEHUS I10JYyYEHHBIX
OMOJIOrHIECKUX U | 3HAHU U B
MPO(ECCHOHATBHBIX npodecCHOHATLHOM
TOHATHH TPU  PEMICHUH | jeqTeIbHOCTH.
obmienpodeccnoOHaTbHBIX
3a/1a4
3. O0béM AUCHMILVIMHBI M BUABI Y4eOHOH PadoThI
3aouHas
Ounas popma oOyueHwHs dopma
o0y4eHus
Bujibi pabot 00BEM HacoB | BCEro 4acoB
BCErO &
3au.ef1./ £ 523
4acoB < % g
[ar MRS <t
OO0m1ast TPYA0EMKOCTh IUCITUTUINHBI 4/144 4/144 -
AynuTtopHas padora: 60 60 -
Jlexun 32 32 -
IIpakTHuecKkue 3aHATHS - - -
JlaGopaTopHble paboThI 28 28 -
[pyrue Bubl ayIMTOPHBIX 3aHATHN - - -
[TpepK3aMeHallMOHHbIE KOHCYJIbTAIUH - - -
CamocrosiTenbHas paboTa 00yJaroUmxcs, yac 84 84 -
Bun mpoMexyTodHO# arrecTanuu (3a4érT, 3auer, sK3aMeH |3aueT, SK3aMeH -
PK3aMEH)
4. Coaepxanue THCHHUIINHBI
4.1. Paznenbl AUCUMIIJIMHBI M BUIbI 3aHATHH (TeMAaTH4YeCKHH IJIAaH).
ggn Paznen qucuumimHel JI 113 JIP CPC
ouHast popma o0ydeHus
Moaynsb 1. Cratnueckast OMOXUMUS 16 - 14 42
Paznen 1. Beenenue. CtpoeHue KIETKUA. Y TIICBOIBI. 10 i 10 o5
JIumnpapl. benku. HykinenHoBbIE KMCIOTHI
Pasnen 2. Butamunsbl. ['opmoHbl. epMeHTHI 6 - 4 17
Monysb 2 JlnHamMudeckast OHOXUMUST 16 - 14 42
Paznen 3. OOMeH OCHOBHBIX TPYII BEHIECTB U SHEPTHH B 12 - 8 26




JKUBOU CUCTEME

Pa3nen 4. buoxumus MBI, MOJIOYHOH K€JIE€3bl U MOJIOKA,
COCIMHUTEJILHOW, HEPBHOM TKAaHU U NIEYECHU

3a04yHas (hopma 0OydeHHs

Moayase 1. Cratrueckasi OMOXUMHS

Paznen 1. Bseaenue. CTpoeHHE KIETKU. YTJIEBOJBI.
JIunmpel. benku. HykinenHOBbIE KMCIIOTBI

Paznen 2. Butramunsbl. 'opmonbl. DepMeHTHI

Monyinb 2 JlnHamudeckast OMOXUMUS

Paznen 3. OOMeH OCHOBHBIX I'pyII BELIECTB U 3HEPTUU B
JKUBOU CHUCTEME

Paznen 4. BuoxuMus MBIIII, MOJIOYHOH KeJe3bl U MOJIOKa,
COCJIMHUTEIIbHOM, HEPBHOW TKaHU U MEYCHHU

4.2. Conep:xaHue pa3iesi0B y4eOHOM AU CHUIIITHHbBI

Moayas 1. Ctatudyeckasi OHOXUMUSA

Paznen 1. Uens u 3agaun 6moxumun. Mcropust pazsutus Onoxumuu kak Hayku. Kiietka
— OCHOBa >KMBOM cucTteMbl. Boma Kkak oOCHOBa KH3HU. YTIJIEBOBL: KiaccH(HKaIus,
cUCTeMaTHKa, (yHKIMOHAIbHOE HAa3HAUYEHUE, CTPOCHUE W CBOMCTBa, mpexactaBurenn. OOmas
XapakTEepUCTHKA YIiieBo10B. DyHKIIMH YriaeBoA0B. MoOHOCaXxapuapl: CTpPOEHHUE, HOMEHKIIATYpa.
OU3NKO-XUMHUYECKUE CBOMCTBAa MOHOcaxapuaoB. Onurocaxapusl. [lonucaxapus! (IJIMKaHbl).
PesepBubie mnonucaxapunabl. CTpykTypHble mnoinucaxapuabl. [IpakThueckoe mpuUMEHEHHE
yriaeBoAoB. JIunuapl: knaccuukanus, CHCTeMaTrKa, (QyHKIMOHAIbHOE Ha3HAYeHUE, CTPOCHHUE
U CBOiicTBa, mpexactraButenu OOmas xapakTepucTHKa. buomornyeckue (yHKIUU JIMIHAOB.
Knaccupukanusa sgununosB. IlpocTele numuabl, WX TPYINIbl, XapaKTepUCTHKA  UX,
npencraButenu. CrokHbIe JTUNMIBI Ha OCHOBE (ochaTHUAHOM KHUCIOTHI M Ha OCHOBE
aMUHOCIIUPTOB, HX XapaKTEpUCTUKA U TMpencraBuTenu. Pasnmnuus B (yHKIMOHAIBLHOM
Ha3HAYEHHUH U CBS3b €r0 CO CTPYKTYpOoi. AMQUQIIbHBIE CBOICTBA CIOXKHBIX JIUMHUIOB. benku
¥ aMUHOKHCIIOTBI: KJIacCU(UKaLUs, CUCTEMAaTHKa, (PyHKIIMOHAIIbHOE Ha3HAuY€HUE, CTPOCHHUE U
cBoiicTBa, mnpeacraButenu. CTpykTypa H KiaccuuKamus aMUHOKUCIOT. CTepeoxumus
AMUHOKHUCJIOT. DU3UKO-XMMUYECKHE CBOICTBA aMUHOKHUCIOT. AMHUHOKHUCIOTBI  Kak
JIeKapCTBEHHbIE BEILECTBA. YPOBHHM CTPYKTYphl OEIKOBOW MakpoMoJeKyJbl. buonmormueckue
bynkuun O6enkoB. Kmaccudukamus O6enkoB. dubpuispubie Oenku. [moOynsipHbie O€IKH.
[Tpocteie u cnoxHble O6enku. OU3NKO-XUMUYECKHe cBoMcTBa OenkoB. IIpumeHenne G6eIKoB B
BETEpUHApHOW  mpakTuke. HykienHOBbIE  KUCIOTBHL:  KjJacCHUHUKalus, CUCTEMAaTHKa,
(GYHKIMOHAJIbHOE  Ha3HAu€HWe, CTPOeHHMe M  CBOWCTBa, mpexacraBuTenu. OOmas
XapaKTepUCTHKA. XHMHMUYECKUH COCTaB HYKJIEHMHOBBIX KHCIOT. A3OTHCTBIE OCHOBaHHUS.
Hyxneosunpl. Hykneotuasl. Ilpupomnbie HYKICOTHABI UX CTPYKTypa U (QYHKIUH.
Makpospruyeckue Hykineotuarpudpocdarsl. Lluknnueckue Hykiaeotuasl. Hyxneotuasl B
coctaBe koepmMeHToB. CTPYKTYpa U (HYHKIMU J€30KCUPHOOHYKIEHHOBBIX KHCIOT. CTpyKTypa
U QYHKIIMN pUOOHYKIEHMHOBBIX KHUCIIOT.

Paznen 2. Butamunbl: knaccuuKaius, cUCTeMaTuka, (yHKIIMOHATFHOE HAa3HAYCHHE,
CTpoeHHe U CBoOiicTBa, mpenactaBuTenu. OOm@Aas XapakTepucTUKa U KilaccuUKaIMs.
Hapymenne OanmaHca BUTaMHUHOB B XHBOTHOM oOpraHusMe. JKupo- u BOJOPAacTBOPHMEBIE
BUTAaMUHBI, UX OTJIIMYUSA U 0cOOeHHOCTH. [IpencraBuTeny »xupopacTBOPUMBIX BUTAMUHOB U UX
xapaktepucTuka. llpencraBurenu BOJOPAaCTBOPUMBIX BHUTAMHUHOB M HMX XapaKTEpUCTHUKA.
OCHOBBI PHIOKPUHOJIOTUU. [ OpMOHBI KUBOTHBIX U YesioBeka. KineTku - mumenu. Penentopsl.
Knaccugukarus ropmoHoB. buosnoruueckue cBoiicTBa ropMOHOB. buosjoruueckoe jaeiictue
TOPMOHOB. MexaHu3M JeUCTBUS TOPMOHOB. ['OpMOHBI IIEHTpaJbHBIX Kejie3. [ OpMOHBI
nepudepudeckux xenes. Ilpocrarmanaunbl. [opmonsl JKKT. OCHOBBI SH3UMOIOTHH.
depMeHTBI, WX CBOWCTBA, OTIWYHUS OT OOBIYHBIX KaTanu3aTopoB. CtpoeHue ¢GEepMEHTOB,
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neHTpel (pepmenToB. Knaccudukanus v HOMEHKIaTypa (epMEeHTOB. MexaHu3M JeHCTBUS
¢depmenToB. OCHOBBI (PEpMEHTATUBHONW KHUHETUKU. Perynsius akTUBHOCTH (PEpMEHTOB.
MynbsTudepmenTHole KoMiiekcesl. [Ipumenenne hpepMeHTOB.

Moayas 2. IlunaMu4yeckass 0MoXuMust

Paznen 3. OOMeH BemiecTB U SHEPruU B KUBOW cucteMe. IloHsTHEe 0 MeTabonu3me.

OO0mass xapakTepucTHKa OOMEHa BEIIECTB U JSHEPruM B IKUBOU cucteme. OCHOBBI
TEPMOJUHAMHUKHU U TEPMOXUMUU. DUZNKO-XUMHUUYECKUE CUCTEMbI U uX Kiaccupukarnus. OOmras
XapaKTepUCTHKA PAcTBOPOB BBICOKOMOJEKYJSPHBIX BemlecTB. benku kak komtounsl. Ilytu
o0Opa3oBaHHsl PHEPrUM B KHUBOW cucreMe. buonoruueckoe oxucienue. OOMEH YrieBOJOB.
['mukonu3 u Opoxenue. Inmkorenomus u raukoreHes. Ilentozodocdarupii mukm. L{ukn
TPUKAapOOHOBBIX KHUCIOT. BHYTpUKIETOUHBIH OOMEH YIJIeBOAOB. [JIMKOJINM3 — IEHTpalIbHbBIN
nyTh KaTaOoiu3Ma YTJIEBOJOB. [ TTMKOTE€HONM3, €ro CBsi3b C TJIMKOJIM30M. DHEPreTHYECKHM
OamaHc  TIJIMKOJIM3a W TJMKOreHonus3a.  bpokeHuwe, CBSI3b € TJIMKOJIHM30M.
[TerrozomoHOdochaTHbd MyTh. OKUCIUTETbHOE IEeKapOOKCHIMPOBAHHE MUpPYBaTa. XHUMHU3M
peakuil uKia TpUKapOOHOBBIX KHucHoT. bamanc sHeprun. buocunTte3 riatoko3bl. buocunres
rimkoreHa. Perymsinus merabonmu3ma yriaeBogoB. OOMeH Tunu1oB. JIMIIOIU3 U TUIOT€HOIU3.
[lepeBapuBaHnre ¥ BcacblBaHME JMNUAOB NHIIKU (kopma). TpaHCHOPT  JHMIHIOB.
BuyTpukierounsnii ob6men smnuaoB. Karabommsm - TpuammrnunepunoB.  OkucieHue
JIMIEPUHA U KUPHBIX KHUCIOT. banmaHc 3Heprum B 3THUX mnpoueccax. KeToHoBble Tena, ux
Ouonorudeckasi poisib, 6rocunTe3. buocunres nunuaos. CTpoeHHE KIETOUHBIX MEMOpaH U MX
munuasl. OOMeH aMHUHOKHCIOT. BriBenenue azora. Mcmonb3oBanue 0€3a30THCTOTO OCTaTKa
AMUHOKHCIIOT.
[lepeBapuBanue OenkoB B JXKT u BHyTpuwieTouHbli mpoTeonus. JlesamuHHpOBaHUE,
TpaHCAMUHUPOBAHME,  HENpPsIMOE  JIe3aMHUHUPOBaHME  aMHUHOKUCHOT.  [IpeBpamienue
YIJIEPOJIHOTO CKeJeTa aMMHOKHUCIOT. [yt HeWTpanuzauuu amMmMuaka. bBUOCHHTE3 MOYEBUHBI.
buonorndeckass Qukcanusi MOJIEKYJISAPHOTO a30Ta. Perymsmust OMOCHHTE3a aMHUHOKHCIIOT.
OTtaenpHbIE BOMPOCHI MOJICKYJISIPHON OMONOTMM: PETUIMKAINS, TPAHCKPUIIIUS, TPAHCIISIIHS.
OO0mue npuUHIMNBI B3auMOCBA3M MeTabonnueckux nyted. Cunres JJHK (permmxanms):
WHULAALMS, DBJoHrauMsa u TepmuHauusa cuHte3a. Pemapaums JIHK. Cunres PHK
(TpaHCKpUMIIKS): MHHUIMAIMS, SJIOHTalUsS W TepMHuHAIus. [ eHetmdyeckuid koj. TpaHCISIIuS:
WHULIAALINS, SJIOHTALNsl U TepMUHALMS. AKTUBALUS U PEKOTHULIMS aMUHOKUCTOT. [IponieccuHr.
Perynsuus cunresa Oenxa.

Pasnen 4. buoxumus MblmiedHoil TkaHu. MblmeyHoe cokpamieHue. OO1mas
XapaKTEPUCTHUKA MBIMICYHON TKaHH. XHWMHUUYECKHH COCTaB CKEJIETHOM MyCKymarypbl. OOMeH
BEILECTB B MBIIIEYHOIN TKaHU. MBIIIIEYHOE COKpalleHue. bBUOXUMUs MOCMEPTHOTO OKOUYEHEHHMSI.
[TocmepTHOE OKOYEHEHHE, 4To 3TO Takoe. CTpoeHue MOJIOUHOH »kene3bl. buoxmmumueckue
MpOLIECChl CMHTE3a KOMIIOHEHTOB MOJIOKA. AJIbBEOJISIpHAsE TKaHb U €€ 3HaueHHe. 3HaueHHE
COEIMHUTENILHON TKaHU B CUHTE3€ KOMIIOHEHTOB MOJIoKa. Bujsl cekpenuu Mmosioka. buoxumus
MoJioKa. Buoxumusi CoeIMHUTENBHOM, HEPBHOM TKAHU U MEUYEHHU.



4.3. [lepeyeHb TeM JeKIuil

O0BéM, u
Ne
W Tema nexunn ¢dopma oOyueHust
OYHasl [3a04Has
Mopnyas 1. Ctatnyeckasi 0MOXHUMHSA 16 -
1 Tewma 1. Llens u 3amaun 6moxumuu. Victopust pa3BuTHs OMOXHMUH KaK 1
" |Hayku. Knerka — ocHOBa xuBOM cucteMbl. Bosia Kak OCHOBA JKM3HU.
9 Tema 2. YrneBojsl: kiiaccuuKkaius, CucTeMaTuka, QyHKIHOHAIbHOE 3 i
" [Ha3HAa4YE€HHE, CTPOEHUE U CBOMCTBA, IPEACTaBUTEIN
3 Tema 3. Jlunuapl: knaccuguKanus, CACTeMaTHKa, QyHKIIMOHATEHOE 5 i
Ha3HAa4YCHHE, CTPOSHUE U CBOMCTBA, MPEACTABUTEIN
4 Tema 4. benku 1 aMUHOKUCIIOTHI: Ki1accu(UKalus, CUCTEMaTHKa, 3
" [byHKUIMOHATIBHOE Ha3HAYEHUE, CTPOEHUE U CBOWCTBA, IPEJACTABUTEIN
5 Tema 5. HykienHoBbBIE KUCIOTHI: Ki1accu(UKaIMs, CUCTEMATHKa, 2
" [byHKUIMOHATIBHOE Ha3HAYEHUE, CTPOEHUE U CBOMCTBA, IPEICTaBUTENIN
6 Tema 6. Butamunbl: kiaccudukanus, CHCTEMaTHKa, PyHKIIMOHAIBHOE 1 i
" |Ha3Ha4YeHHE, CTPOSHUE U CBOMCTBA, IPEACTABUTEIN
7. [Tema 7. OCHOBBI SHIOKPUHOJIOTHHI 1 -
8. [Tema 8. OCHOBBI 2H3UMOJIOTUU 2 -
Moayab 2. lunamMmnuyeckasi 0MOXUMMS 16 -
1 [Temal. OOMeH BelecTB U DHEPTUU B KHMBOH cucteme. Ilonarue o 1 )
" MeTaboau3me
2 Tema 2. OOMeH yrieBojoB. ['nukonu3 u Opoxxenue. ['nukoreHonns3 u 5
riukorenes. [lento3opocdarupiit mukit. LUk TpukapOOHOBBIX KHCIOT
3. [Tema 3. OOMeH munu0B. JIMIIOIN3 U TUTIOTCHOIIN3 2 -
4 Tema 4. OOMeH aMuHOKHCIOT. BriBeneHue a3ora. Mcnonb3zoBanue 5
0€3a30THUCTOr0 OCTaTKa AaMUHOKHUCIIOT
5 Tema 5. OTaenbHbIE BOIPOCHI MOJIEKYIIPHOI OMOJIOTHH: PeTIMKaIHS, 5
TPAHCKPUILIKS, TPAHCIISILIMS
1. [Tema 6. buoxumus MbIlieuHo# TKaHU. MBIIIEYHOE COKpAIICHHE 1 -
2 Tema 7. CTpoeHne MOJIOYHOM kere3bl. buoxumudeckne mpoueccsl 1
__[cMHTE3a KOMIIOHEHTOB MOJIOKA. buoxumusi Mosioka.
3. [Tema 8. buoxumus COETUHUTEIBHON U HEPBHOW TKAHH. 1 -
4. [Tema 9. buoxumus rne4eHw. 1 -
Bcero 32 -

4. TlepevyeHb TeM MPAKTHYECKHUX 3aHATHII (CEMMHAPOB)
He npenycmorpensr




4.5. IlepeyeHb TeM J1a00PATOPHBIX PadOT

O0BéM, u
Ne
i Tema nabopaTopHOro 3aHATUS dhopma oOydeHust
OYHasi [3a0YHas
Moayab 1. CtaTudyeckasi OMOXUMHUSA 14 -
Paznen 1. Beenenue. Ctpoenue kiaeTku. YrieBoabl. Jlunuabsl. benku. 10
HyknenHoBbI€ KUCTOTBI
Tema 1. YrneBopsl: kiiaccuukanus, CucTeMaTuka, GyHKIHOHAIbHOE
1. |Ha3HayeHMe, CTPOEHHUE U CBOICTBa, IIpeacTaBuTeNu. OnpeneiacHue 2 -
[JIFOKO3bI B CBIBOPOTKE KPOBU
Tewma 2. Jlunuapl: knaccuuKanus, CHCTeMaTHKa, (QyHKIIMOHATEHOE
2. |Ha3Ha4YeHHE, CTPOECHUE U CBOMCTBA, MpeacTaButTenu. OnpenenacHue 2 -
X0JIECTEpHHA B CBIBOPOTKE KPOBU
Tema 3. benku 1 aMUHOKUCIIOTHI: Ki1accU(UKalKs, CUCTEMAaTHKa,
3 (yHKIIMOHAJIbHOE HAa3HAYEHHE, CTPOCHUE U CBOICTBA, IPEACTaBUTEIH. 4
" |Ompenenenue Oeska B CHIBOPOTKE KPOBH Pa3IMUYHBIMU METO/IaMHU.
Xpomarorpadpusi aMUHOKHCIIOT.
Tema 4. HyknenHOBBIE KUCIOTHI: Ki1accu(UKalus, CUCTEMaTHKa,
4. |byHKUMOHATBLHOE Ha3HAYEHUE, CTPOCHUE U CBOMCTBA, IPEICTABUTEIIN. 2 -
Onpenenenue cocrapisomux yactet HK B rugponuzare qpoxokei.
Paznen 2. Buramunsbl. 'opmonbl. DepmMeHTHI 4 -
Tema 1. Butamunsbl: knaccudukaiys, cucTeMaTuka, QyHKIIMOHATBHOE
5. |Ha3HaueHue, CTpoeHue U cBoicTBa. OnpeneneHue KapoTuHa B 1 -
CBIBOPOTKE KpOBHU. KauecTBeHHBIC peakliiy Ha BATAMHHEI.
6 [Tema 2. OCHOBBI SHAOKPHUHOJIOTHH. 1 -
7 Tema 3. OcHOBBI 3H3UMOIOTHH. CIeMPUUHOCTD JEHCTBUS (PEPMEHTOB. 2
" [3aBUCHUMOCTBH CKOPOCTH (PEpMEHTATHUBHBIX PEAKIIUM.
Mopayas 2. luHamMu4yeckasi 0MOXHUMHSA 14 -
Pa3nen 3. OOMeH OCHOBHBIX I'PYII BEIIECTB U SHEPTHH B )KUBOI cucTeMe6 8 -
8 Tema 1. OOMeH BelIecTB U YHEPTUH B )KUBOH cucteMe. [loHsTHE 0 2
" merabomm3Mme. OnpeaesieHne MpoMeKyTOIHBIX META0OIUTOB.
9 Tema 2. O6MmeH yrieBogoB. [ mukonu3 u 6poxxenue. [ mukoreHomN3 U 2 1
riukoreHe3. OnpezeneHue NPOMeKyTOUYHBIX METa00IUTOB OOMEHa.
10. Tema 3. OOMeH nunUAOB. JIMMONAU3 ¥ TUTOTEHOTU3 -
4 Tema 4. OOMeH amMmuHOKHCTOT. BeiBeaenue azora. Mcnonb3oBanue 4
0€3a30THCTOr0 OCTaTKa aMUHOKHUCIOT. OnpeieieHne aMMHaKa.
5 Tema 5. OTaenbHBIE BOPOCH MOJIEKYJISIPHOW OMOIOTHH: PETLTHKAIHS, i i
TPAHCKPUIILIKS, TPAHCIISILIHS
Paznen 4. buoxumus msica, MSICOITPOIYKTOB, MOJIOKa M MOJIOKOIIPOTYKTOB 6 -




Tema 1. bBuoxumust MblllieyHOM TKaHU. MBIIIEYHOE COKpAIICHUE.
OrnpenesieHne 0€IKOB MBIIIIEYHON TKAHHU.

Tema 2. CTpoeHre MOJIOYHOM XKele3bl. BHoOXuMuUeckue mpoueccsl
2. [cMHTe3a KOMIIOHEHTOB MoJloka. buoxumus monoka. OnpenesneHue 2 -
KHCJIIOTHOCTH MoJIoKa. OnpenencHue 3arps3HeHus.

3. [Tema 3. buoxumusi COETUHUTEIBHON U HEPBHOW TKAHH. 1 -
4. [Tema 4. buoxumus rne4eHHu. 1 -
Bcero 28 -

4.6. Buabl caMoCTOsITeIbHOH PpadoTHI CTYAEHTOB M IepedYeHb Yy4eOHO-
METOAHYECKOro o0ecneveHusl JJIs CAMOCTOATEILHOMH padoThl 00y4YarouXCst

4.6.1. TloAroroBKa K ayIMTOPHBLIM 3aHATHAM

Marepuansl JIEKUMA SBISIOTCA OCHOBOM JUII  M3YYEHHUS TEOPETHUYECKOM 4YacTH
JUCLUILIMHBI U IOATOTOBKH CTYAEHTA K MPAKTUYECKUM 3aHSATHUSAM.

[Ipu moAroTOBKE K ayAUTOPHBIM 3aHATUSIM CTYJEHT JOJKCH:

- U3YYUTh PEKOMEHAYEMYIO JIUTEPATypy;

- TPOCMOTPETH CAMOCTOATEIHLHO JAOMOIHUTEIBHYIO JINTEPATypy MO U3y4aeMOoi TeMeE.

OCHOBHOM 1I€JIbI0 MPAKTUYECKUX 3aHATHIA SBJISETCA H3yueHUE OTIENbHBIX Haunboiee
CJIO’KHBIX M MHTEPECHBIX BOMPOCOB B paMKax TEMBI, a TAK)K€ KOHTPOJIb 3a CTEIIEHbIO YCBOCHUS
MPOHIEHHOTO MaTepraia U X0JOM BBITIOJTHEHHS CTYACHTaMU CaMOCTOSITEIbHON pabOTHI.

4.6.2. IlepevyeHb TeM KYPCOBBIX padoT (IIPOEKTOB)

No

n Tema KypcoBOTo NpoeKTUPOBaHUS, KYpCOBOW PabOTHI

Kypcosblie paboThI (ITPOEKThI) HE TPELYCMOTPEHBI.

4.6.3. TlepeueHb TeM pedepaToB, pacueTHO-rpaguuecKkux pador

No

i Tema pecdepara, pacueTHO-Tpaduueckux padboT U ap.

Pedepartsl, pacueTHO-Tpaduueckue paboTsl HE PETYyCMOTPEHBI.

4.6.4. TlepeuyeHsn TeM H yueOHO-MeTOAM4YeCKOro odecrneveHHs OIS
CAMOCTOATEIbHOI Pa0d0ThI 00y4aKOUXCS

O0BéM, U
No . Y4ebHO-MeTOANIeCcKOe dbopma
Tema camocTosiTeNnbHON pabOThI
n/n o0ecrieueHue o0yuyeHus
OYHasi|3a04Has

Moayas 1. Ctatnueckasi 6MOXHUMHSA 42 -
Pa3nea 1. Beenenne. Ctpoenue kiaerku. Yriaesoasl. Jiunuasl. beakn. o5
HyxkjienHOBbIE KHCJIOTHI

10



Hens u 3amaun Ouoxummu. Hctopus
pa3sBUTHs OMOXMMHHM Kak Hayku. Kierka —
OCHOBa JKMBOM cHCTeMbl. Boma kak OCHOBA
PKU3HU. VYrineBonsr: KJaccupukanus,
crucTeMaTHKa, (PyHKUIMOHAIbHOE Ha3HAuCHHE,
CTpPOECHUE U CBOWCTBa, mpejacraButenu. OOmas
XapaKTEPUCTUKA YIJIEBOJOB. DyHKIHUH
YTJIEBOZIOB. Mounocaxapuapt: CTPOCHHE,

HOMEHKJIaTypa. PU3MKO-XUMHUYECKUE CBOMCTBA
MOHOCAXapHUI0B. Onurocaxapuusl.
[Tonucaxapuael (TIMKaHbl). PesepBHBbIC

nonucaxapuabl. CTpyKTypHbIE MOJIMCAXapUIbL.
[IpakTuueckoe IIPUMEHEHUE YTJIEBOJIOB.

UIunuaet: KJ1accuuKanus, CHCTEMAaTHKa,
(yHKIIMOHAILHOE HA3HAY€HUEe, CTPOCHHUE W
CBOIiCTBa, MpEeACTaBUTETN OO6mas]

XapakTepucTuka. buomorndyeckne QyHKIHN
mumoB. Knaccudukanus mununos. IIpocTteie
NMMOUABI, WX TPYINIbI, XapaKTEPUCTUKA HX,
npenctaBuTesd. CloXKHbIE JTUIUABI HA OCHOBE
dochaTuaHON  KUCIOTBI M Ha  OCHOBE
AMUHOCIIUPTOB,  MX  XapaKTEpUCTUKA U
npencTaBuTesd. Pa3nnuus B GyHKIIMOHATIBHOM
HAa3HAYCHUM U CBA3b €r0 CO CTPYKTYpOH.
AMbuUIbHBIE CBONCTBA CIIOKHBIX JIMIIHMIOB.
benkn W aMHUHOKHCIOTHI:  KJIacCHU(pUKAIWS,
cucTeMaThka, (yHKLIHOHaJIbHOE Ha3HaueHHeE,
CTPOGHHE U  CBOMCTBA, IPEICTAaBUTEIIN.
CtpykTypa M KiacCU(HUKAIMS aMHHOKHCIOT.
Crepeoxumust AMUHOKHCIIOT. dusuko-
XUMHUYECKHE CBOICTBa aMUHOKHCIIOT.
IAMUHOKHUCJIOTBI KaK JIEKapCTBEHHbIE BEILIECTBA.
YpoBHU CTPYKTYPBI 0enKoBOH
MakpoMOJIeKyJibl. buonormyeckue (yHKUUY
0ETTKOB. Knaccudukanus 0EIKOB.
Oubpuisipasle Oenku. [oOysipHbIE OEIKU.
[Tpoctbie u  cinoxHble Oenku. DPUMKO-
XUMHUYECKHE CBOMCTBa OenkoB. [IpumeHenue
0eKOB B BETEpPUHAPHOU IIPaKTHUKE.
HyknenHoBbIE ~ KUCIOTHI:  KJacCUpUKALUSA,
cucTeMaTHka, (PyHKIMOHAIbHOE Ha3HAYCHHE,
CTPOCHHME M CBOMCTBA, mpeactaButenu. OO0mas
XapaKTEpUCTHKA. XuMu4ecKkui COCTaB
HYKJIEMHOBBIX KUCJIOT. A30THCTbIE OCHOBaHHUSI.
Hyxieosunsl.  Hyxkieoruast.  IIpuponnsie
HYKJICOTHABl UX CTPYKTypa U (QyHKUHUH.
Maxkpospruueckue  HyKIeOTHATpUdOchaThI.
[{nknnueckue Hykiaeotuasl. HykieoTunsl B
coctaBe KoepmeHTOB. CTPYKTypa U (QPyHKIIMU
Me30KCUPUOOHYKIENHOBBIX KUCIOT. CTPYyKTypa
M QYHKUIUU pUOOHYKICHHOBBIX KHCIIOT.

1.Komos B.II., IlIBegoBa
B.H. broxumus.
'YueoOnuk / B.I1. Komos -
M.: Ipoda, 2006

2. CycnsHok .M.
OCHOBBI OMOXHUMUH:
yaeonuk/I". M.
CyCHsHOK.- 2-€ U3I.,
rcm.- M.:MMH®A-M.,
2022. — 400 c.

25
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Pasnesa 2. Butamunbl. 'opmonbl. @epMeHTBI

17

2.

BurtamMuHbI: KJIacCU(UKALUS,
crcTeMaTHKa, (DyHKIMOHAIBHOE Ha3HAa4YeHUE,
CTpPOEHHE U CBOWCTBa, npeacraBurenu. OOmas
XapaKTEePUCTHKA " KJIaccHU(pUKaLus.

opranuszme. Kupo- wu
BUTAMUHBI, WX OTJIWYUS W OCOOCHHOCTH.
[IpencraButenu

BUTAMHHOB u 170'¢ XapaKTEPUCTHKA.
151 ux XapaKTEePUCTHKA.
PHIOKPUHOJIOTMM. ['OpMOHBI KMBOTHBIX U
uenoBeka. Kiierku- wmumenu. Penentopsi.
Knaccudukanus ropMoHOB. buonornyeckue
CBOICTBAa TOPMOHOB. brojornueckoe neicTBUE
FOPMOHOB. MexaHu3M J€HCTBUA TOPMOHOB.
['OpMOHBI  IIEHTpaJbHBIX Kene3. ['OpMOHBI
nepudepudeckux kene3. [IpocrarnanauHbL
[opmonbr  JXXKT. OcCHOBBI  3H3MMOJIOTHH.
DepMeHThl, HMX CBOMCTBA, OTIMYHUS  OT|
OOBIYHBIX KaTaJlu3aTOpOB. Crpoenue
(hepMEHTOB, LEHTPBI (hepMeHTOB.
Knaccudukanus u HOMEHKIaTypa (HepMEeHTOB.
Mexanusm neictBusi  pepmeHToB. OCHOBBI
(hepMeHTaTUBHOU KWHETHUKMU. Perynsuus
AKTUBHOCTH (epMeHTOB. MynbTudepMeHTHbBIE
KoMIuieKChl. [Ipumenenue hepMeHTOB.

Hapymenue 6ananca ButaMuHOB B XKUBOTHOM[Z. CycnsHok .M.
BOJIOPAaCTBOPUMBIE(OCHOBBI OMOXUMHUU:

KUPOPAcTBOPUMBIX|CYCIISIHOK. - 2-€ U3/L.,

[IpencraButenu BomopacTBOpUMbIX BUTaMuHOB2022. — 400 c.
OcHOBBI

1.Komos B.II., IlIBenoBa
B.H. broxumus.
Vueonuk / B.I1. KomoB -
M.: dpoda, 2006.

yaeOonuk/I". M.

mci.- M.:MMHD®A-M.,

17

Moayab 2. lunamMmuyeckasi 0MOXUMMS

42

Pa3jnen 3. OOMeH 0CHOBHBIX IPYIIN BelleCTB U JHEPTUM B ’KUBOI cucTeMe

26

3.

OOMeH BelecTB M JHEPTHMH B KUBOU
cucreme. lloustne o Merabonuzme. OOmias
XapaKTepUCTHKa OOMEHa BEIIEeCTB M SHEPTUU B
pKuBOM cucteme. OCHOBBI TEPMOAMHAMHUKH U
TepMOXI/IMI/II/I. q)I/ISI/IKO-XI/IMI/ILICCKI/Ie CUCTCMBI U

[PACTBOPOB  BBICOKOMOJIEKYJIIPHBIX  BEIIECTB.
benku kak xommounel. [lytn obpa3oBanus
PHEpPruu B KMBOW cucTteMe. buonormueckoe
okucnenne. OOMeH yrieBojoB. [nmukonus u

Opo’keHue. [ JHMKOreHOmM3 W IJIMKOTEHE3.
[TenTo3zodochaTHbIit LUKJI. [uk
TPUKapOOHOBBIX KHUCIOT. BHYTpUKIETOUYHBIN

0OMEH YIJIeBOJIOB. [ JIMKOIM3 — LEHTPaJIbHBIN
MyTh KaTtaboyim3Ma YriaeBoAOB. [ JMKOTeHOIN3,
€ro CBs3b C IVIMKOJU30M. OHEPreTU4ecKuil

0amaHC ~ TIOMKONM3a M T[JIMKOTEHOJM3a.
bpoxenue, CBS3b c [JIMKOJIU30M.
[TenTozoMmoHObOChaTHBIN MyTh.

ux Kiaaccuukanus. OOLas XapaKTePUCTHKAO)cHOBLI GHOXMMMIK:

1.Komos B.II., IlIBegoBa
B.H. brnoxnmms.
'YVueonuk / B.I1. KomoB -
M.: Opoda, 2006.
2. CycnsHok .M.

yaeOHuk/I". M.
CyCIISIHOK.- 2-¢ u3]1.,
mci.- M.:MMH®A-M.,
2022. — 400 c.

26

12




OKHUCIHUTENIbHOE NeKapOOKCUITUPOBAHUE
nupyBara. XUMU3M peakuui LUK
TpUKapOOHOBBIX KHCIOT. bamaHc 3Hepruu.
brocuHTE3 IIOKO3bl. BHOCHMHTE3 TIJIMKOreHa.
Perymsiuus merabonusma yriaeBogoB. OOMeH
MUNUA0B. JIMIONIN3 U TUIIOreHOJIN3.
[lepeBapuBanue 1 BcacbIBaHUE JIUIUJIOB MMUILA
(kopma). Tpancnopt JIUTIAIOB.
BHYTpUKIETOYHBIN oOMeH JIAIIHAJIOB.
Karabomusm TpuauunraunepuoB. OKHUCIEHUE
CIUIIEPUHA U )KUPHBIX KUCTO0T. bananc snepruun
B 3TUX mpoueccax. KeroHoBele Tena, HX
ononornyeckas posb, OmocuHTe3. buocunres
imunuaoB. CTpoeHHe KIETOYHBIX MeMOpaH U UX
munuael. OOMEH aMHHOKHCIOT. BbIBeneHue
azoTa. Mcnonp3oBanue 0€3a30TUCTOrO OCTaTKa
AMUHOKHCIIOT.

[TepeBapuBanne  OenkoB B  KKT wu
BHYTPHUKJIIETOUYHBIN MPOTEOIH3.
/lezamuHUpOBaHwUeE, TpaHCAaMUHHUPOBAHUE,
HEIpsIMOe  J1€3aMUHUPOBAHUE AMHUHOKHCIIOT.
[TpeBparenue YTIEPOAHOTO CKEJIeTa|
aMUHOKHCIIOT. [lyTn HelTpanu3auuu aMMHaKa.
lbuocunTe3 MOYEBUHBI. buonornueckas
(dukcanys MOIEKYJISIPHOTO a3oTa. Perymsmus
OrocuHTE3a AMUHOKHCIIOT. OtnenbHbIE
BOIIPOCHI MOJIEKYJISIPHOM OHoNIOTHH:
pETUTMKALUSI,  TPAHCKPHUIIUS,  TPAHCISAIHUA.
Oo6mmue MIPUHIUIIBI B3aUMOCBSI3H|
MeTabonmuueckux — myted.  Cunres  JIHK
(peruMKanus): MHUIMALKSA, OJOHTAalMs U
repMuHanus — cuHresa. Penmapamus JIHK.
Cunre3 PHK (Tpanckpunuus): wuHHULIHAIMSA,
PIIOHTAIUSA U TEPMUHALMS. ['€eHETUUECKUI KOI.
TpaHcisauus:  WHULMALMSA, JJIOHrauus U
TepMUHALUS. AKTHBaIUsT ¥ PEKOTHUIUS
AMUHOKHCIIOT. [Iponeccunr. Perymsmus
CUHTe3a Oenka.

Paznen 4. buoxuMmusi MBIIIL, MOJOYHOMH

AKeJle3bl H

MOJIOKA,

N . 16
COeITUHUTEIbHO, HEPBHOM TKAHMU U NEeYeHH
4 |BroXuMHUS MBIIIEYHON TKaHU. MEBIIIEYHOE 1.Komos B.I1., IIIBegoBa 16
cokparierue. OOmmas XxapakTepUCTHKA B.H. buoxumus.

MBIIIIEYHON TKaHU. X MMHUYECKHM COCTaB
CKeJIETHON MyCKynatypbl. OOMEH BEIIeCTB B
MBILIEYHON TKaHU. MBIIIEUHOE COKpAILCHUE.
broxuMus MOCMEPTHOTO OKOYEHEHHS.
[locMepTHOE OKOUEHEHHUE, YTO ITO TAKOE.
CTpoeHune MOJIOYHOM keme3bl. buoxumuueckue
MPOLECCH CHHTE3a KOMIIOHEHTOB MOJIOKA.
IAJTbBEOJISIPHAS TKAaHb U €€ 3HaYCHHE. JHAUCHHUE

yueOHuK/I". M.

2022. — 400 c.

'YueOnnk / B.I1. Komos -
M.: Ipoda, 2006

2. CycnsiHok .M.
OCHOBBI OMOXHUMUH:

CyClsSHOK.- 2-¢ u31.,
uci.- M.:MHDA-M.,

13




COEIUHUTENLHON TKAHU B CHHTE3E
KOMITOHEHTOB MOJIOKa. Buapl cekpeniun
MoJioKa. buoxumus Mmonoka. buoxumust
COCTMHUTEIIBHOW, HEPBHOM TKAHU W TICYCHH.

3. Kynpsimos JI.C.
DU3HKO-XUMHUUECKUE U

[POU3BOJICTBA Msica U
MSICHBIX TPOTYKTOB.
JI.C. Kyapsimos. — M.
/lenn mpunrt, 2008.

4. K.K I'opbaToBa
Du3nKo-XMMHUYECKHE U

[POAYKTOB. YueOHOe

2003.

OUOXUMHUYECKUE OCHOBBI

OUOXUMHUYECKUE OCHOBBI
[TPOU3BOJICTBA MOJIOYHBIX

rmocobue / CII6.: TTutep,

Bcero

84

4.6.5. Jlpyrue BHbI CAMOCTOSITEIbHON PadoTHI CTY/IEHTOB
He npengycmotpensl.

4.7. IlepeyeHb TeM U BU/IOB 3aHATHI, IPOBOJAMMBIX B HHTEPAKTHBHOM (popme

Ne ®dopma 3aHATUA Tema 3anaTusa WNuTtepakTuBHbi MeTon | O0BeM, U
/1
1. Jlexuus ®epmenTsl U (epMeHTHBIE | IHTEpaKTUBHAS JIEKLIUS 2
npernaparhbl
5. DoH/ OLIEHOYHBIX CPEICTB JJIA MPOBEACHUs IPOMEKYTOYHON aTTeCTANNH

KOMIICTCHIIMM, IIKaJl OIICHHBAHHUS,

[TonHoe onucanue GpoHa OLEHOYHBIX CPEACTB TEKYIIEH 1 MPOMEKYTOUHON aTTecTalluu
00yyaroImuxcs ¢ NepeyHeM KOMIETEHIUH, OlMCaHueM IoKa3aTeNeil 1 KpUTepHeB OLlEHUBAHUS

TUIIOBBIC KOHTPOJIBHBIC 3alaHUA

MaTCepHraJibl IPCACTABJIICHBI B IIPUJIOKCHUHN K HaCTOSIIEH nporpamMmme.

6.

Y4yeOHO-MeTOAMYECKOE 00ecneYeHne TUCIUIIIHHbI
6.1. Pexomenayemasi iuTepatypa

6.1.1. OcHOBHasi IMTEpPaTYypa

n MCECTOAUYCCKUC

Ne i/t

ABTOp, Ha3BaHHUE, MECTO U3TAHU, U3/-BO, IO/l U3AHUSI, KOJTHYECTBO
CTpaHUI]

Komn-Bo 3xk3.
B OMOII.

bruoxumust: yaueoHuk s By3os/ B.I1. Komos, B.H. IlIBenoBa. — 2-¢

2, 3JEKTPOHHBII

L 3. — M.: Jlpoda, 2006. — 638 c. pecype
2 CycnsiHok .M. OcHoBbl Onoxumun: yueoHuk/I".M. CycisHok.- 2-e 50 wr
" m3n., ucn.- M MTH®A-M., 2022. — 400 c. '
Kynpsmos JI.C. ®uznko-xumuueckre 1 0MOXUMHUYECKHE OCHOBBI .
.| 1, onexTponHbIi
3. [mpousBojcTBa Msica U MCHBIX NpoaykToB. /JI.C. Kynapsmos. — M.: Ve
Jlenu npunT, 2008. - pecyp
K.K 'op6aroBa ®u3nko-xuMHYeCKie 1 OMOXUMHUUECKUE OCHOBBI .
2, BIEKTPOHHBIN
4. [MpoM3BOJCTBAa MOJIOYHBIX MPOIYKTOB. YuebHoe nocodue / CII6.:

[Tutep, 2003. - 314 c.

pecype
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6.1.2. JlonosiHUTEIbHASA JIUTEpPATYypa

No H/H ABTOp, Ha3BaHUC, MCCTO U3AHUA, U3[1-BO, 'O U3JaHUS, KOJIMICCTBO CTPAHUI]
1. Vlenunmxep A. OcHoBBI Onoxumuu: B 3 T., 3 uza. — M.: Mup, 1985. — 1056 c.
KonecnoB A.}O. buoxumMuueckue cucTeMsl B OIIEHKE KauecTBa MPOAYKTOB ITUTAaHUS
2. .
dbepmenTaTuBHBIN KaTanu3). — M.: Iumesast npomeinuieHHOCTH, 2000. — 416 c.
3 1113 Mapu JleH. ButamuHbl 1 MUHEpalibHbIE BellecTBa: 110IHBIN MEAUIIMHCKHI
" fnpaBounuk. — CI16.: Kommiekr, 1995. — 503 c.
6.1.3. Ilepnoanueckue U3IaHUA
Ne HaumenoBanue nsnanuvs N3paTenscTBO l'onbl u3nanus
n/n
He npengycmotpensl.
6.1.4. MeToauyeckue yKazanus JUisi 00y4aOUIUXCsl 10 OCBOEHUIO TUCIHUIJIMHBI
Ne i/ ABTOp, Ha3BaHKE, MECTO U3JIaHUs, U3/1-BO, TOJ U3JIaHUs, KOJUYECTBO CTPAHUIL
[Tunasos LI, ITuBoBap A.K. np. JlabopaTtopHbIi MPaKTUKYM IO OMOXUMUH /
1. |ULI'.ITunaBos, A.K.ITuBoBap, M.I1.babypuenkoBa, H.B.baykosa, XK.O.[lyOunxkas -
Ulyranck: JITAY, 2022. 120 c. — URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
2 [TusoBap A.K., babypuenkoBa M.I1. PaGouas TeTpans mo 6moxumun. — JIyranck:
- JIHAY, 2022. - 60 c.
3 [TuBoBap A.K., Uepenaxuna A.M., babypuenkosa M.II., baykosa H.B. buoxumus.
" [Meronuueckue ykazaHusl U KOHTpoJbHbIe 3aganus. — Jlyranck:JIHAY, 2005. — 21 c.
6.2. IlepeuyeHb pecypcoB HH(POPMALUOHHO-TETEKOMMYHUKAIMOHHOW CeTH
«nTepHer» (1asee - cetb «MHTEPHET»), HEOOXOAUMBIX JIJIS1 OCBOECHH S I CIIUTITTHHbI
Ne ni/mn Ha3BaHue nHTepHeT-pecypca, aipec U peKuM JOCTyIa
1 Burkunenus — cBo0oHas sHIMKIONeAU. [DnekTpoHHbIN pecype]. URL:
" https://ru.wikipedia.org/wiki (naTa oopamenus: 20.08.2022).
(DyHaaMeHTanbHas JNIeKTpoHHAs Oubnuoreka «Pnopa u dayHa». [ DNEKTPOHHBII
2. |pecypc]. Pexxum noctyna: http://herba.msu.ru/shipunov/school/sch-ru.htm (nata
oOpamenusi: 20.08.2022).
3 http://www.chem.msu.su/rus/library/welcome.html Xumudeckuit mopran
4. |Hayunas snexktponnas oubnmnoreka eLIBRARY.RU
5 [DeKTPOHHO-OMOIMOTEeYHAs crucTeMa U3aaTenbeTBa «JIaHpy -

http://www.e.lanbook.com

6.3. CpeacrBa odecnieyeHUus1 OCBOCHMS AU CHUTIIIUHBI
6.3.1. KomnblorepHsbie 00y4Yauue ¥ KOHTPOJHMPYIOLIHE IPOrpaMMBbl

Ne | Bug yuebnoro |HanmeHoBaHME TpOrpaMMHOTO

n/n

OyHKIMS TPOTPAMMHOI0 o0ecreyeHus

3aHATHS obecneueHus MOJIENUPY-
KOHTPOJIb oOyyaromias
oI1ast

1 |IIpaktuueckue [[Iporpamma ass TeCTOBOU + - +

OLICHKH 3HAHUM CTYACHTOB

Moodle
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https://ru.wikipedia.org/wiki
http://herba.msu.ru/shipunov/school/sch-ru.htm

6.3.2. Ayamo- ¥ BUA€0N0CO0Us

Ne n/n

Bung nocobust, HauMeHOBaHUE

He npenycMmotpeHsl.

6.3.3. KomnbloTepHbIe MPe3eHTANN Y4eOHBIX KYPCOB

Ne i/t

Tema, Bu 3aHATHS

He npenycMmotpeHsl.

7. Onucanune

MaTepHaJIbHO-TEXHHUYECKOM

0a3mbl, Heo0X0IuMOoM IS

OCYHIE€CTBJICHUA oﬁpasonaTenbﬂoro nmpouecca nmo IMCIHUuIlJINHE

HaumenoBanue o60opyaoBaH-

No | HBIX yueOHBIX KAOMHETOB, [Iepeyenb 0OCHOBHOT'O 000pYIOBaHMs, MPUOOPOB U
/Tl | OOBEKTOB ISl MPOBEICHUS MaTepuasoB
3aHITUH

1. | T-313 — yueOnas ayautopus | Cton — 21 wrt., ctyn — 34 mwr., TyMO0ukH — 2 1T., mKad — 3
hilas: MPOBEACHUS | IUT., KA BHITSDKHOW — 1 mT., gaboparopHoe
JICKIMOHHBIX, obopyznoBanue, naboparopHas mnocyda (KoJObl, MUIETKH,
1a00paTOPHBIX 1 | OIOPETKH, BOJSHBIC XOJIOJAMJIBHUKA W TIp.), XHUMHYCCKUC
MPAKTHYECKHUX 3aHSITUM, | PEAKTUBBI, IEMOHCTPAIIIOHHBIE MaTepHalibl (CTEHABl U TIp.),
TPYIIIOBBIX U | y4eOHO-METOANYECKHE MaTEepHAIbI
WHIUBHUIYaJIbHBIX
KOHCYJbTAllUl,  TEKYIIETO
KOHTPOJISI, TPOMEKYTOUHOM
aTTecTaluu "
CaMOCTOSITENIbHOM pabOThI

2. |T-312 — aymguropus mis|Cron — 7 mT., CTyN — 5 mT., CTOJ Jiabh. — 2 mIT., mKader — 3
BBITIOJTHEHUS IT., XOJMOAUIBHUK — | TIT.
CaMOCTOSITENIbHON ~ paloTHI,
MPOBEJCHUS TPYMIOBBIX H
WH/IMBH/TyTBHBIX
KOHCYJIbTallUH,
nabopaHTCKas
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8. MexkaucuunjnHapHbie CBA3M

IIporoko

COIJIACOBaHUs pabovel NPOrpaMMBbl C APYTUMH JUCHUIUIMHAMHE

HaumeHOBaHUE AUCHUIUINHEL C
KOTOpOH IIPOBOJIUIOCH

Kadenpa, ¢ xoTopoii npoBoaUIIOCH

[Ipennoxenust 00 U3BMEHEHHSX B
paboueit mporpaMme.

CoTrJIacoBaHUE 3akiaroueHne 00 uTorax
corilacoBaHue
COTJIACOBAHUSA
Heoprannueckas u
COTJIaCOBAHO

aHAJTUTHYECKAsT XHUMUS,
opraHuveckas u
bU3KOILTONTHAS XUMUS

Kadenpa xumun

17




Jluct uameHeHuit pabodeil mporpaMMbl

pnioxenne 1

Howmep
M3MEHEHUS

Howmep
[IPOTOKOJIA
3acenaHus
Kadeapsl U gaTa

CrpanHutisl ¢
H3MEHEHUSIMUA

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX MYHKTOB

[Tonnuce 3aBe-
Ty IOIIETO
kadenpon

18




IMpuioxenne 2

Jluct nepuoauuecKux MpoBepoK paboyeil mporpaMmbl

JomxHOCTHOE U110, TPO-
BOJIMBIIIEE TTPOBEPKY
®.1.0., 101KHOCTb,

Jara

[TorpebGHOCTD B
KOPPEKTHUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3ziesoB, TpeOyoImUX
WU3MEHEHU I
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Ipunoosicenue 3

MMHHUCTEPCTBO CEJIbCKOI'O XO34MCTBA POCCUIMCKOM ®EJEPAILIMNA
OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJPKETHOE OBPA30BATEJIBHOE
YYPEXJEHUE BBICHIEI'O ObPA3OBAHUMA
«IYTAHCKUI TOCYJIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET UMEHU K E.
BOPOUINJIOBA»

®OH/J OHEHOYHBIX CPEJICTB
o IucuuIuiHe «buonornyeckas XuMus»
Ju1s HanpasiieHus noarotoku 36.03.01. BerepunapHo-caHUTapHAs SKCIEPTH3a
HaIpaBJIeHHOCTH (Mpoduib) BerepuHapHo-caHUTapHas HKCIIEPTU3a U 0€3011aCHOCTh CHIPhS U
MUIIEBON MPOIYKIINH

T'on wavana noarorosku — 2023

KBanuduxanus BbITyCKHUKA — OaKkaiaBp

Jlyranck, 2023
20



1. TEPEYEHb KOMIETEHIWIA, ®OPMHAPYEMBIX

VNCIHUATIIMHOM, M IJIAHUPYEMBIE PE3YJIbTATHI OBYUYEHUA

Kox xoHTpO- DopmyIHpoBKa HNumukatopsl Ortar (ypoBeHb) [Tmannpyemsie HanmenoBanne mosyneit u (1n) HanmenoBaHme OIIEHOYHOTO
JTUPyeMOr KOHTPOJIUPYEMOM JIOCTHXKCHHUS OCBOCHUS Pe3yJIbTaThI Pa3aeiioB AUCITUTUIAHBIL CpeJcTBa
KOMIIE- KOMIICTCHITUN KOMIICTCHIIUN KOMIICTCHIIUN o0y4eHust Texymuit [MpomexyToun
TEHINH KOHTPOJIb asi aTTecTaIus
OIIK-4 Crocoben OIIK-4.1. [TepBsrit aTam 3HaTD! Moy 1. «Crartmueckast | TecTel 3auer,
000CHOBBIBATh U Ucnonp3yet (TIOpOTOBBIi TEOPETHUECKHE OUOXUMUSDY 3aKPBITOTO DK3aMeH
pean30BEIBATh B OCHOBHEIC YPOBEHB) OCHOBEI Paznen 1. Ilpeamer, meromoiorus | THIa
mpo(hecCHOHANBHO | E€CTECTBEHHBIE, OMOXVIMHH, U TPUHIOWAIEI  OHOJIOTHYECKOH
U IesTeNnbHOCTU OmoJorudeckre OCHOBHBIE XUMHUHU. XUMHUYECKHM  cOCTaB
COBPEMEHHBIE u BOmpockl oOMeHa | opranm3Ma Pazgen 2. YrneBonpl,
TEXHOJIOTHH C npoheccruoHab BEIIECTB W | JTUTTUIBL
HCIIOJIb30BAaHUEM HbI€ MOHATHSA, a SHEpruM B kuBOW | Pasgen 3. AMHHOKHCIIOTHI U OCIKH.
npuOOpHO- TaKke CUCTEME u | Hykneunossle kucnotel. Paznen 4.
WHCTPYMCHTAJIbHON | TEXHUYECKHE BO3MOXXHOCTh HMX | BUTaMuHBI.
0a3el 1 BO3MOXKHOCTH NPUMEHEHUS B | Pazgen 5. ®epmenTrl. ['opMOHEL
HCIIONTb30BaTh COBPEMEHHOTO npodeccuonanbHo | Momyib 2 «J/lnHamMrgeckast
OCHOBHBIC CTHEIUAIN3UPOB i IesSTeNbHOCTH; OUOXUMISDY
€CTECTBEHHEIE, aHHOTO Pazmen 6. OOmiast xapakTeprcTHKa
OmoJorHYecKre u obopynoBaHUs obMeHa BemiecTB. buorormueckoe
npoeCCHOHANBHBl | TIPU  pEIICHUU OKHCJICHUE. DHepreTUIeCKuii
e TMOHSITHS, a TaKke | obmenpodeccu oOMeH.
METObI IPU OHaJIbHBIX Paznen 7. OOMeH yrieBoJoB.
peleHnn 3aga4 OOMeH TUIHIOB.
oOmenpodeccruoHa Pasnen 8. O6men GenkoB. OOMeH
JBHBIX 33/1a4. HYKJICMHOBBIX KHCJIOT.
Bropoii atan YMeTh! Monyne 1. «Crarmyeckast | TecTsl 3auer,
(IPOIBHUHYTHI | TPUMEHATH OHMOXUMUSDY OTKPBITOT'O DK3aMeH
YPOBEHB) ocHOBHBIE 3akoHBI | Pazmen 1. Ilpeamer, meromonorus | TUa
u METOJI | U  TPHHLOUIBI  OWOJOTHYECKOU | (BOIIPOCHI JIs
OMOXUMUYIECKUX XAMWU. XUMUYECKUH COCTaB | Ompoca)
HCCIIeI0BaHU I opranm3ma Pazgen 2. YrieBomsl,
JUIS pEUICHUsT | JIUTTUIBL.
3a1a4 Pasnen 3. AMUHOKHUCIIOTEI U OEJIKH.




Kon xonTpo-
JUpyeMou

DopMynHpOBKA
KOHTPOJIUPYEMOU

WNupukatopsl
JOCTHKECHHUS

Orar (ypoBeHb) [Mnanupyemsbie HaumenoBanue mosyneit u (1in) HammenoBanue o1ieHOUHOTO
OCBOEHUS pe3yIbTaThl pa3JeNoB AUCITUTUIAHE CpelncTBa
mpodeccuonansHo | HykmenHoBele kucnothl. Pazgen 4.
W IeATENbHOCTH; BurtamuHsbI.
Pasnen 5. ®epmeHTsI. ' OpMOHBL.
Momnyb 2 «J/lnHamrrdeckas
OHOXUMIISD)
Paznen 6. OOmas xapakTepuCTHKA
obMeHa BemiecTB. buornormueckoe
OKHUCJICHUE. DHepreTHYECKUil
0oOMeH.
Paznen 7. OOMeH yriaeBo/10B.
OOMEH JIUIUIOB.
Paznen 8. Oomen GenkoB. OOMeH
HYKJICMHOBBLIX KHUCJIOT.
Tpetuii aTan HMeTh HaBbIKU: | Moaynb 1. «Crarnueckas | [Ipaktudeckue | 3auer,
(BBICOKHIA BIIATICHUS OHOXUMILSD) 3aTaHAS DK3aMeH
YPOBCHB) TEOPETUUYECKUMU Pazmen 1. Ilpenmer, mMeTOmOIOTHS
OCHOBaMH W TPUHIOMNBL  OMOJOTUYECKOH
OnoxuMun B | xumMnuu.  XWMHUYECKH  COCTaB
npodeccuonanbHo | opranusmaPaszmen 2.  VYrieBojwl,

M eI TEIbHOCTH.

JIATIM TG,
Pasznen 3. AMUHOKHCIOTHI U OEIKH.
Hyxneunossie kucnotsl.Pazgen 4.
ButamMuHsbl.

Pazpen 5. ®epmeHTsl. 'OpMOHBI.
Monynb 2 «/luHamu4eckast
OHOXHUMUSDY

Paznmen 6. OOmast xapakTepucTruKa
oOMeHa BellecTB. buomorunueckoe
OKHCJICHUE. DHepreTu4ecKuii
oOMeH.

Paznen 7. OOMeH yrineBoJoB.
OOMEH JINIUIOB.

Paznen 8. Obmen 6enkoB. O6Men
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Kon xonTpO- dopmyIupoBKa NnaukaTopsl Oran (ypoBeHb) [Inanupyemsie HanmenoBanue Monmyneit u (unn) HanmeHnoBaHue o1ieHOYHOTrO
JIUpYyeMOn KOHTPOJIMPYEMOM JOCTHKCHHUS OCBOCHUS pe3yabTaThl Pa3aenoB AUCLUIIIMHEI cpencTaa
HYKJICMHOBBIX KHCIIOT.
OIIK-4.2. IlepBslit 3Tan 3HaTh: Monyns 1. «Crarnyeckas | TecTsl 3auer,
IIpumensier (TIOpOTOBBIIA BO3MOKHOCTh OHOXUMIISD) 3aKPBITOTO DK3aMeH
OCHOBHBIE YPOBEHB) NPUMEHEHUSA Paspen 1. Ilpenmer, meTogonorus | Tuma
€CTECTBEHHbIE, TEOPETHUECKUX W TPUHOUNB  OMOJOTUYECKOH
Omosornveckue OCHOB XUMHUU. XHWMHUYECKUM  COCTaB
u OHMOJIOTHUECKOM opranumsma Pazgen 2. VYrneBoasl,
npodeccuoHanb XVMUH B JUTATBL.
Hbl€  TIOHATHS, npodeccuonansHo | Pazmen 3. AMUHOKHCIIOTHI B OEIKH.
COOTBETCTBYIOILL U NesITEeNbHOCTH; Hyxneunossie kucnotsl. Paznen 4.
Ue TEXHOJOTHH BuTtamuHbL
U METOAOIOTUU Pasnen 5. ®epmeHTsI. ' OpMOHBL.
UCCIIE0BaHUMN, Monyne 2 «/InHamuueckast
COBPEMEHHYIO Onoxumus»
puOOpHO- Paznen 6. OOmasi XxapakTepuCTHKA
WHCTPYMEHTAb oOMmena BermiecTB. buonorundeckoe
Hylo 0a3y mpu OKHCJICHHE. OHepreTudeckuit
pelieHnn oOMeH.
obmenpodeccu Paznen 7. OOMeH yriaeBoJ10B.
OHAJIbHBIX OOMeH nTUnHIoB.
3a1a4 Pasgen 8. OOmen OenkoB. OOMeH
HYKJIEWHOBBIX KHCJIOT.
Bropoii aran yMeThb: IPUMEHATh | Moayiib 1. «Crarmgeckast | TecTsl 3auer,
(IPOABUHYTHIA | €CTECTBEHHBIE, OHOXUMUSD) OTKPBITOTO OK3aMeH
YPOBEHB) OMOJIOTHYECKUE U Paznen 1. Ilpenmer, metomonorus | Tuna
npoecCHOHANBHBl | B TPHHIUIBI  OWOJOrWYecKoil | (BOIPOCHI s
€ TOHATHSI, IS XUMuH.  XHMHYECKHHl  cocTaB | ompoca)
peuleHus 3a1a4 opranmsma Paznmen 2. VYruesoasl,
npo(ecCHOHAIBHO | JIMITUIBIL.
¥ IeITeIIbHOCTH, Pasgen 3. AMMHOKHUCIIOTEI U OEJIKH.
Hyxnennossle kucnotsl. Paznen 4.

23




Kon xonTpo-
JUpyeMou

DopMynHpOBKA
KOHTPOJIUPYEMOU

WNupukatopsl
JOCTHKECHHUS

Oran (ypoBeHb) [Inanupyemsie HanmenoBanue Monmyneit u (unn) HanmeHnoBaHue o1ieHOYHOTrO
OCBOCHUS pe3yabTaThl Pa3aenoB AUCLUIIIMHEI cpencTaa
Butamunsl.
Pasnen 5. ®epmeHTsI. ' OpMOHBL.
Monyns 2 «/lnHamu4eckast
OHOXUMIISD)
Pazmen 6. Ob0mas xapakTeprucTuKa
oOMmeHna BemiecTB. buomornueckoe
OKHUCJICHUE. DHepreTHYECKUil
oOMeH.
Paznen 7. OOMeH yriaeBo/10B.
OOMeH JINIUIOB.
Paznen 8. OOmen Genkos. OOMeH
HYKJIEHMHOBBIX KHCJIOT.
Tpetuii aTan BJIA/ICTh: Monynb 1. «Craruyeckas | [Ipaktudeckue | 3auer,
(BBICOKHIT TEOPETHIECKAMHU OHOXUMUSDY 3a/laHus DK3aMeH
YPOBEHB) OCHOBaMH Pazpen 1. Ilpenmer, meTogosiorus
TEXHOJIOTUH U W TPUHIOMIBL  OMOJOTUYECKOH
METOJI0JIOTUU XUMHUH. XHMHUYECKHM  COCTaB
HICCIJIEJOBAHMNM, opranusma Pazgen 2. VYrieBoasl,
COBPEMEHHOU JINTTAIBI.
puOOpHO- Paznen 3. AMUHOKHMCIOTHI U O€NKH.
uHCcTpyMeHTanbHoM | HyknenHoBele kucnotel. Paznmen 4.
0a3o0it mis BuramMuHsl.
MPAKTUYECKOTO Paznen 5. ®epmentsl. ['opMOHBI.
peuieHus Monynb 2 «/luHamu4deckast
obmienpodeccnona | OHOXUMISD

JNILHBIX 3a7ad.

Paznmen 6. OOmast xapakTepucTruKa
obMeHa BelllecTB. buonorndeckoe
OKHUCIICHUE. OHepreTu4eckui
oOMeH.

Paznen 7. OOMeH yTiIeBOIOB.
OOMEH JINIUIOB.

Pazgen 8. OOmen OenkoB. OOMeH
HyKHeI/IHOBLIX KUCJIOT.
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Kon xoHTpO- dopmynupoBka HNunukaTopsl Orar (ypoBeHb) [Mnanupyemsbie HaumenoBanue mosyneit u (1in) HanMmeHoBaHME OLIEHOYHOTO
JTUpyeMon KOHTPOJIHPYEMOH JTIOCTHKCHHS OCBOEHUS pe3yIbTaThl pa3JeNoB AUCITUTUIAHE CpelncTBa
OIIK-4.3. [TepBsrit aTam 3HAThH: Moy 1. «Crartmueckast | TecTel 3auer,
OcymiecTBisieT (TToporoBbIit €CTECTBEHHBIC, OHOXUMHUSD) 3aKpBITOTO Ok3aMeH
COOTBETCTBYIOIIN | YPOBEHB) OMOIIOTHYECKHUE U Paznmen 1. Ilpeamer, metomonorus | Tuma
i aHAIN3 U MpOPECCHOHANIBHEI | I TPUHITUIBI  OHMOJIOTHYECKOM
WHTEPIPETAIUIO € TIOHSITHS, UX XUMHH.  XUMHYECKHH  COCTaB
MOJTyYEHHBIX 00nacThb opranm3ma Paznmen 2. VYrueBoasl,
pe3yIbTaTOB MIPUMEHEHUS; JTUTIHTBL.
UCCIIEAOBAHUM C Paznmen 3. AMUHOKHCIOTHI U OEJIKH.
KCIIOJIb30BaHUEM Hyxnennossie kucnotsl. Paznen 4.
npuOopHO- BuTtamuHBL.
WHCTPYMEHTAJIbH Pazpen 5. ®epmenTsl. 'opMOHBL.
0ii 06a3bl, a TaKKe Monyib 2 «/lHammgeckas
OCHOBHBIX OUOXUMISD
€CTECTBEHHBIX, Pazmen 6. OOmast xapakTeprcTHKa
OMOJIOTHYECKUX H obMeHa BemiecTB. buornormueckoe
npodeccuoHANTbH OKHCIICHHE. OHepreTudecKuit
BIX TIOHSATHUH TTPU oOMeH.
peLeHnn Paznen 7. OOMeH yrineBoJoB.
obmenpodeccuo OOMEH JTUIHIOB.
HaJIBHBIX 33124 Paznen 8. Obmen GenkxoB. OOMeH
HYKJICMHOBBIX KHCIIOT.
Bropoii stan yMeTh: Monyns 1. «Crarmyeckast | TecTsl 3auer,
(TpOBHHYTHIN | aHAJIM3UPOBATH OMOXUMHUSD) OTKPBITOT'O OK3ameH
YPOBEHB) pe3yIbTaThI Paznmen 1. Ilpemmer, meromonorus | Tuma
TEOPETUYECKOTO U | M TPUHIUIBI  OWUOJIOTHYECKOH | (BOIPOCHI st
JKCTIIEPUMEHTAIBHO | XUMHH. XUMUYECKUH COCTaB | Oompoca)
r0 UCCJe10BaHus opranm3ma Pazgenm 2. YrieBomsl,
OpPraHUYEeCKUX JIUTIH]TBL.
BEIIECTB; Paznen 3. AMHMHOKHUCIOTHI B OCJNKHU.
Hyxnennossie xucnotel. Paznmen 4.
Butamunsl.
Pasnen 5. ®epmenThI. 'OpMOHBI.
Moayinb 2 «JInHamu4eckast
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Kon xonTpo-
JUpyeMou

DopMynHpOBKA
KOHTPOJIUPYEMOU

WNupukatopsl
JOCTHKECHHUS

Oran (ypoBeHb) [Tnanupyemsbie HanmenoBanue Monmyneit u (unn) HammenoBanue o1ieHOUHOTO
OCBOEHUS pe3yIbTaThl pa3JeNoB AUCITUTUIAHE CpelncTBa
OHOXUMIISD)
Paznen 6. OOmas xapakTepuCTHKA
oOmena BemiecTB. buomormueckoe
OKHCJICHUE. DHepreTHIeCKUi
oOMeH.
Paznen 7. OOMeH yriaeBoJI0B.
OOMEH JIUIUIOB.
Pazmen 8. Obmen OenxoB. OOMeH
HYKJICMHOBBIX KHUCJIOT.
Tpetuii atan BJIA/ICTh: Monynb 1. «Craruyeckas | [Ipaktudeckue | 3auer,
(BBICOKHIA HaBBIKAMHU OHOXUMILSD) 3aTaHAS DK3aMeH
YPOBEHB) NPUMEHEHUSA Pazpen 1. Ilpenmer, meTogosiorus
MOJIYYCHHBIX u IIPUHIUIIBI 6I/IOJIOFI/I‘ICCKOI\/'I
3HaHUH B XUMUU.  XUMUYECKUHA  COCTaB
mpodeccnoHanbHO | opraHuzMa Pazmen 2. YrieBopsl,

M eI TEIbHOCTH.

JIATIM TG,
Pasnen 3. AMHHOKUCIIOTEI M OCIKH.
Hyxneunossie kucnotsl. Paznen 4.
ButamMuHsbl.

Pasnen 5. ®epmeHTsI. ' 0OpMOHBI.
Monynb 2 «/luHamu4deckast
OHOXHUMHSDY

Paznen 6. OOmas XxapakTepuCTHKA
obOMeHa BellecTB. buonornueckoe
OKHUCIICHUE. OHepreTu4eckui
oOMeH.

Paznen 7. OOMeH yTiIeBOIOB.
OOMEH JIMIIUIOB.

Pazmen 8. Ob6men OenxoB. O6meH
HYKJICMHOBBIX KHCJIOT.
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2. OIMMCAHME IOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIAM, ONMUCAHUE IIKAJI OHEHUBAHUS

Ne | Haumen | Kparkas IIpencrasn | Kpurepun oneHuBanus [Ixana
1/ | OBaHHE | XapaKTePUCTHKA €HHE OLIEHUBaHUS
II | OIEHOYH | OLIEHOYHOTI'O OLIEHOYHOT
oro cpencTBa 0 CpeicTBa
CpElCTB B (hoHze
a
1. | Tecr Cucrema TectoBeie | B Tecte BeimosHeHo 90- OrneHka
CTaHJApPTU3UPOBAHH | 3a/1aHUS 100% 3apganwuii «Omauyno»
BIX 3aJJaHHH, 5)
IMO3BOJIAIONIAS
B Tecte BpIMoOsHEHO Oosice | OnecHKa
U3MEpUTh ypPOBEHBb ) .
. 75-89% 3amanuit «Xopowo»
3HAHUH.
4)
B Tecre BpmoOmHEeHO 60- | Onenka
74% 3apanuii «Yooenemsop
umenvHo» (3)
B Tecre BrmonHeHo MeHee | OnecHka
60% 3ananuit «Heyooseneme
OpUMENbHOY
(2)
Boapmas yacTh | OneHka
ONpeeIeHUN He | «Heyodoerems
Mpe/CTaBJICHA, b0 | opumenbHO»
npejcTaBieHa ¢ rpyObiMu | (2)
OIIMOKaMH.
2. | Onpoc | ®opma paboTHI, Bomnpocsl k | [IpogeMmoHcTpupOBaHsbI Onenka
KOTOpasi MO3BOJISIET | OMPOCY npeanojaraémMble  OTBETHI; | «Omauuno»
OLICHUTh KPYyro3op, NpaBUIILHO ucnons3oBad | (5)
YMEHUE JTOTUYECKU ITOpUTM OOOCHOBAaHUH BO
MIOCTPOUTH OTBET, BpeMsl pPacCy>KIEHUH; €cCTh
yMEHUe JIOTHKA PacCyKICHUM.
MPOJIEMOHCTPUPOBA
- [TponeMoHCcTpUpOBaHBI Orenka
MPEIIOJIaraéMbele  OTBETHI; | «Xopouio»
MOHOJIOTHYECKYTO N
€CThb JIOTHKA pacCykiacHui, | (4)
pedb ¥ UHBIC
HO HETOYHO WCIIOJIL30BaH
KOMMYHHUKATHBHBIE N
N QITOPUTM OOOCHOBAaHUUM BO
HaBBIKH. Y CTHBIH .
BpeMsI PacCyXKICHUM H HeE
ompoc obnagaeT P paccyai
BCE OTBETHI ITOJIHEIE.
OO0JIBIINMHU
BO3MOHOCTAMM [TponeMoHCcTpUpOBaHBI Ornenka
BOCIHMTATCIIBHOT'O npeArnoaraeMble  OTBETHI, | «Yooseremsop
BO3JCUCTBU, HO HETIPAaBWILHO | umenvro» (3)




Ne | Haumen | Kpartkas IIpencrasn | Kpurepuu oneHnBaHus [Ixana

n/ | oBaHME | XapaKTEePHCTUKA eHHE OLICHUBAHUS

I | OLIEHOYH | OLIEHOYHOTO OLICHOYHOI
oro CpeacTBa 0 CpeacTBa
CpElCTB B (hoHze
a

CO3/1aBast yCIIOBUS UCIIOJIb30BaH JIITOPUTM
TUISE 000CHOBaHUH BO  BpeMs
He(hOopMaIbLHOTO paccyXJIeHUIi; OTCYyTCTBYET
OOmIeHHUS. JIOTHKa paccyxaeHHI;
OTBETHI HE MOJIHBIE.
OtBetbl He ipeacTaBieHbl. | OmneHka
«Heyooenrems
OpUmMenbHOY
)

3. | Opaxktu | Hampasneno Ha [Ipaxktrnuec | [IpogemMoHCTpUPOBAHO Onenka
GECKHE | arerue KHe CBOOOJTHOE BIIAJICHHE «Omauuno»
SANAMM | o T 3aJaHusI HpO(bCCSI/IOHaJII)HO- 5)
| METOMHKAMH NOHSATHIHBIM armapaToM,

u3yqaeMoii BJIaJICHUE METOJJaMH U
qucturuaHbL Jis METOJUKAMU JUCIUILTHHBIL.
peleHus [Tokazansl ciocoOHOCTH
npeJularaercs CaMOCTOSITEIILHOTO
peLuTh MBIIIICHHSI, TBOPYECKOM
KOHKpETHO® aKTUBHOCTH. 3aJlaHUE
sananme BBITTOJTHEHO B TTOJTHOM
(curyanuto) 0e3 obneme.
TPUMCHCHHIA [IponemoHcTpUpOBaHO Ouenka
MaTeMaTHYECKUX
BJIAJICHUE «Xopowio»
pacueTos.
npodeccnoHaIbHO- 4
HNOHATUIHBIM  anmaparoM,

npu MPUMCHCHUHU MCTOI0B
n  MCTOAUK JHUCHMIIIIMHBI

HE3HAUYUTENIbHbIE
HETOYHOCTH, MMOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSATEIILHOTO
MBIIIJIEHUS, TBOPUYECKOH
AKTUBHOCTH. 3ananue
BBIIIOJIHEHO B TIOJIHOM

o0beMe, HO C HEKOTOPBIMU
HETOYHOCTSIMH.

28




Ne | Haumen | Kpartkas IIpencrasn | Kpurepuu oneHnBaHus [Ixana
n/ | oBaHME | XapaKTEePHCTUKA eHHE OLICHUBAHUS
0 | OIICHOYH | OLIEHOYHOTO OLIEHOYHOT
oro CpeacTBa 0 CpeacTBa
CpElCTB B (hoHze
a
[IponemMoHcTpUpOBaHO Ouenka
BJIaJICHUE «Yoosenemesop
npoeccHOHATBHO- umenvHoy (3)
MOHATUHHBIM arnapaToM Ha
HU3KOM YpOBHE;
JIOTIYCKalOTCA OIIMOKU IpH
OPUMEHEHUH METOIO0B U
METOTUK JUCHUILTUHBL.
3amaHue  BBIIOJHEHO HE
MOJTHOCTBIO.
He mnponemonctpupoBano | Onenka
BJIAJICHUE «Heydoenrems
npodeccuoHanbHO- OpUmMenbHOY
NOHATHHHBIM  ammaparom, | (2)
METOIaMH ¥ METOJUKaMHU
NMUCIUIUINHBL. 3aJaHue He
BBITTOJTHEHO.
4. | Ix3ame | KontpomsHoe Bomnpocs! k | [TokazaHo 3HaHuEe TeOpun Ouenka
H MEpOTIPUSITHE, 9K3aMEeHYy | BONPOCA, OHATHIHO- «Omauuno»
KOTOpOE TEPMHUHOJIOTHYECKOTO 5)
MIPOBOJTUTCS TTO anmapara JUCIUTUINHBL
OKOHYaHUU yMEHHE aHATH3UPOBATh
U3y4eHUs npodiemy, corepkaTeabHO
JUCIUTUTAHBI. U CTWJIMCTUYECKU TPAMOTHO

u3JNarath CyTh BOIIPOCA;
ri1yOOKO MOHUMATh
MaTepuan; BiIaJeHue
QHAJTUTUYCCKUM CITOCOOOM
W3II0KEHHUS BOTIPOCa,
Hay4YHBIX UJICH; HaBBIKAMHU
apryMeHTalliy U aHaln3a
(hakToB, COOBITUH, SIBICHUH,
MTPOIIECCOB.

BricTaBnsiercs
oOyuaromiemMycsi,  TOJIHO,
noApoOHO U TPaMOTHO

OTBETHUBILIEMY Ha BOIPOCHI
ounera U BOIIPOCHI
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Haumen
OBaHUE
OLICHOYH
oro
CpPEACTB
a

Kparkas

XapaKTepUCTHKA

OLICHOYHOTO
cpencTaa

[Ipencrasn
CHHE
OILICHOYHOT
0 CpejcTBa
B (hoHze

Kpurepun onieHnBanust

[Ixana
OLIEHUBaHUI

OK3aMeHaTopa.

Ilokazauno
OCHOBHBIX

3HAHUE
TEOPETUYECKUX
MOJI0KEHUI BOIIPOCA;
yMEHUe aHAIM3UPOBATh
SIBJICHUS, (DAKThI, JNCHCTBUS
B pamKax BOIIPOCA;
COJIEP>KaTEIbHO u
CTHJIUCTUYECKH  TPaMOTHO
u3narath CyTh BOIIpOCa, HO
uMeeT MECTO
HEJI0CTaTOYHAs MOJIHOTA
OTBETOB IO H3JIaraeMoMy
BOTIPOCY.
[IponemoHcTprpOBaHO
BJIQJICHUE AaHAJUTHYECKUM
croco6om W3II0KEHUS
BOIIpoCa u HaBBbIKaMU
apryMeHTaluu.

BreicTaBnsiercs
obOyuaroniemycs,
MOJIHOCTHIO OTBETHUBILIEMY
HAa BOINpOCHl Ounera u
BOIIPOCHI 9K3aMeHaTopa, HO
JOTTYCTUBILIEMY npu
OTBETaX HE3HAYHUTElbHbIC
OIIMOKH, YKa3bIBAIOIINE Ha
HaJTu4he HECUCTEMHOCTH U
mpo0OenoB B 3HAHUSX.

Orenka
«Xopowio»

(4)

[lokazano 3HaHMe TeopUU
BOIIpOCca (dbparmeHTapHO
(HenosHOTA W3II0KEHUS
nHpopmanuu;

ONIEpUPOBAHUE TOHATHAMU
Ha  OBITOBOM  YpOBHE);
YMEHHUE BBIIENUTH TJIaBHOE,
c(OpMyIHPOBaTh BBIBOJIBI,

II0Ka3aTh CBSI3b B
IIOCTPOEHMH  OTBETa  HE
MIPOJEMOHCTPUPOBAHO.

Onenka
«Yooenemsop
umenvro» (3)
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Ne | Haumen | Kpartkas IIpencrasn | Kpurepuu oneHnBaHus [Ixana

n/ | OBaHHWE | XapaKTePUCTHKA eHue OIICHUBAHMSI
0 | OIICHOYH | OLIEHOYHOTO OIICHOYHOT

oro cpexacTsa 0 cpexacTBa

CpElCTB B (hoHze

a

BJ'IaI[eHI/Ie AHAJIUTHYCCKHUM
crocodom H3JI0KECHUA
BOIIpOCa n BJIaJICHHUC
HaBbIKaMH ApryMmCcHTalluu
HE NPOAEMOHCTPUPOBAHO.

OOyuaromuiicss  AOIMyCTHI
CYLIECTBEHHBIE O OKH
IIpru OTBCTAaxXx Ha BOIIPOCHI

OuneToB u BOIIPOCHI
JK3aMeHaTopa.
3Hanue noustuiigoro | Onenka

anmapara, TeoOpuu Bompoca, | «Heyoosreme
HE IPOJEMOHCTPUPOBAHO; | OPUMENbHOY»

yMEHHE aHanM3upoBatk | (2)
y4eOHBI ~ MaTepual  He
POIEMOHCTPUPOBAHO;

BJIQJICHUE AaHAJUTUYECKIM
CrocoooM U3JI0KEHUS

BOIpOCa u BJIaJICHUE
HaBBIKAMHU  apryMEHTaIluu
HE IPOJAEMOHCTPUPOBAHO.

OOyuaromuiicsi He OTBETHII
Ha OJIMH WJIM JIBa BOIpOCa
Ouiera u TOMOJHUTEIbHBIC
BOIIPOCHI IK3aMEHAaTopa.

3. TAMOBBIE KOHTPOJILHBIE 3AJIAHUS UJIU UHBIE MATEPHUAJIDI,
HEOBXOJMUMBIE JJISI OHNEHKHW 3HAHWUM, YMEHWI, HABBIKOB U (MJIN)
OIIBITA JEATEJBHOCTH

OueHovHbIe cpeaAcTBA AJIsl MPOBEIeHUS TEKYIIero KOHTPOJIs
Tekymuii KOHTPOJIb OCYIIECTBISAECTCS MPENOJaBaTENEM JUCHUIUIMHBI TPU MPOBEICHUHN
3aHATHI B (pOopMe TECTOBBIX 3a/IaHUM, YCTHOTO OMPOCa U MPAKTUYECKUX 3aJaHUM.

OIIK-4 Cnoco0eHn 000CHOBBIBATH W Ppeajn30BbIBaTh B MNPodeccHOHAIBLHON
AEeATCJIBbHOCTH COBPEMCHHBIEC TEXHOJ0TUHN C HCIIOJIBb30BaAHUEM HpP[ﬁOpHO'
HHCTPYMEHTAJIbHON 0a3bl M MCHOJb30BATH OCHOBHBIC €CTECTBECHHBbIC, OMOJIOTHYECKHE U
npogeccuoHaIbHbIe MOHATHS, 4 TAK/KE METOAbI NMPHU pelieHun 001enpodeccnoHAIbHBIX
3ajad.
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OIIK-4.1. Hcnoab3yer  OCHOBHbIE  €CTeCTBEHHbIe, OHOJIOTHYECKHE M
npogeccuoHaIbHbIE TOHATHS, A TaKKe TEeXHHYeCKHEe BO3MOKHOCTH COBPEMEHHOI0
CNeNMAJIN3UPOBAHHOT0 000PY/10BAHMS NPU PelleHNnH 00menpodeccHoHAIbHbBIX 3324

IlepBblii 3Tanm (NMOPOroBOM YpPOBeHb) — TMOKa3biBaeT CGOPMHUPOBAHHOCTDH
MOKa3aTeJii KOMIETEHIHH <«3GHATH»: TeOpeTHYeCKHe OCHOBbl OMOXMMHH, OCHOBHbBIE
BONPOCHI 00MeHA BellleCTB U IJHEPTHH B KHBOIl cUcTeMe W BO3MOKHOCTb X NMPUMEHEeHH s
B IPo(eCCHOHATBHOM /1eSITeJIbHOCTH.

TecToBbIE 3a]aHUA
1. I'nmoko3a siBJsieTcs (BLIOPATH OJJUH BAPUAHT OTBETA):
a) abJ0TeKCO30M1
0) aTpIOTICHTO30M
B) KETOTe€KCO301
I') KETOTICHTO30M

2. Pe3epBHBIM YIJIEBOJAOM YeJIOBEKA M KHUBOTHBIX sIBJIsieTCS (BbIOPATh OJAUH BapUAHT
0TBeTA):

a) TJIMKOTeH

0) Kpaxmai

B) 1IEJUTIOJIO3a

T') IJII0KO03a

3. Beaku - 3T0 BBICOKOMOJIEKYJ/SIDHbIE OPraHU4YecKHe COeJAWHEHHUsl, COCTOsINe W3
0CTATKOB (BLIOPATH OINH BAPHAHT OTBETA):

a) o- L-amuHOKHUCIOT

0) a- D-amMmuHOKHCTIOT

B) B- D-amuHoKuCIOT

r) B- L-amuHOKHCIIOT

4. ®epMeHTaAaMHM HA3bIBAIOT CJIOKHbIE OPraHHYecKHe BellecTBa, MMelolIue (BbIOpaTh
OJIMH BAPMAHT OTBETA):

a) MOJUNENTHAHYIO TIPUPOLY

0) HYKJICOTUAHYIO IPUPOTY

B) KHCIIOTHYIO TIPUPOIY

') OCHOBHYIO IPUPOLY

5. IoytHBIN KUCTOTHBIN THAPOJIM3 HYKJICMHOBBIX KHCJIOT JaeT BCe COCTABJIAKIINE, KPOMe
(BBIOpATH OAUH BAPHAHT OTBETA):

a) aneHO3UHTPU(OCHOPHON KUCIOTHI

0) MEeHTO3bI

B) IypPUHOBBIX OCHOBAHUI

r) ochopHOil KUCITOTHI

Karoun:
1. |a
2.

3. |a
4, |a
5 |a
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6. IIpoumraiiTe TeKCT H

YCTAHOBHTE

COOTBETCTBHEC. CioxxHbIe BelIEeCTBA,

NPUCYTCTBYOIIME B JKHBOH CHCTeMe, COCTOSAT M3 MeHee CJI0KHBIX CTPYKTYPHBIX
3j1eMeHTOB. Onpee/MTe COOTBETCTBHE KOMIIOHEHTOB CJIOKHBIM BellleCTBAM.

Ha3BaHmue cJ10:KHOT0 BelllecTBA KommnoneHT
1. mummn a) THMUH
2. 6eok 0) pubo3a
3. IJIMKOTeH B) IIFOKO3a
4. JHK I') aMMHOKHUCJIOTA
1) TIUIEPUH
€) yparui
Kurou:
1 2. 4
B a

Bropoii 3Tan (IpoABUHYTHI YpPOBeHb) — NMOKa3bIBaeT C(POPMUPOBAHHOCTH NOKAa3aTeJs
KOMIICTCHIIMM «YMETb»: INPHMEHATh OCHOBHBIC 3aKOHbI M MeETOAbl OMOXHMHYECKHX
HCCJICJOBAHM /11 peLleHH 32124 NPodecCHOHAIBHOMI 1eATeJIbHOCTH;

3agaHus OTKPBHITOrO THIA (BONPOCHI AJISl OIPOCA):

1. Ilpu xnaccuuKauy rpymnIbl BEIECTB HCIOMB3YIOT Pa3IMyHble TIPU3HAKH, TIOBTOPSIFOIIUECS
B npexacraBuresax. HazoBure 0OCHOBHOM NPU3HAK, MTO3BOJISAIOIIMNA PACIIPEAEIUT BUTAMUHBI 110
JBYM OOJIBILIUM TPYTIIIAM.

2. B cocraB 6enkoB BXoJAT 20 NMpPOTEHHOTEHHBIX aMHUHOKHUCIOT. Bce oHm sBisrores o-L-
AMUHOKHCIIOTaMU. YKaKUTE, ABISAETCA JIM Y-aMUHOMACIISIHAs! KACIIOTAa IIPOTEUHOT€HHOM.

3. Yamie Bcero koepMEeHTaMH CIIOKHBIX (DEPMEHTOB SBISIOTCS BOJOPACTBOPUMbIE BUTAMMHBI
U UX MPOU3BOJHBIEC, HYKJIEOTH]IbI PA3IM4HON CIOKHOCTH U Apyrue BeniectBa. Ompenenure,
OTHOCHTCS JIM K KOpepMeHTaM TUPO3HH.

4. V3BecTHO, UTO TOPMOHBI SBJISIOTCS PETYJIATOPAMU PA3IUYHBIX CTOPOH OOMEHa BEILECTB U
3Heprud. OHM MOTYT OBITh TOPMOHAMHU-PETYISATOPAMU U TOPMOHAMH-HCHOIHUTEISIMH.
VKaxuTe xene3y BHyTPEHHEN CEKpeLnH, IPOIYyLMPYIONYI0 TOPMOHBI-PETYJIATOPBI.

5. TlonHBI KHUCIOTHBIM THUAPOIU3 HYKJIEMHOBBIX KHCIOT MPHUBOAMT K OOpa3oBaHMIO psia
BEILIECTB, B TOM 4YHUCJE A30THUCTBIX OCHOBAHWM — aJ€HWHA, I'yaHWHA, ypauuia, THMHHA U
nuTo3uHa. Onpenenure, Kakoe U3 HUX He BXxoauT B coctas JJHK.

Kuaroun:

OTHOIICHHUE K PAaCTBOPHUTEIIIO

HC ABJIACTCA

HE OTHOCHTCHA

runodus

gk e e

ypamui

Tpertnii 3Tan (BbICOKMII YPOBeHb) — MOKa3bIBaeT C(hOPMHPOBAHHOCTD MOKA3ATeJIs
KOMIICTCHIIUMA «BJAA€Tb»: HMETbh HABBIKH BJAJACHUA TEOPETUICCKUMHU OCHOBaAMU
0MOXMMHH B NPOPeCCHOHATBHOM AeATEIbHOCTH.
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IMpakTnyeckue 3a1aHuA

1. buonoruyeckasi IEHHOCTh MUILEBOTr0 OENKa OMpeAesaeTcs ...

2. Tummponu3 OENKOB B IKENyIOYHO-KUIIIEYHOM TPAKTE OCYIICCTBISETCS IMPOTEA3aMH.
OCHOBHOM IIPOTEA30M KEMyAKA SIBISETCS. ..

3. MplmieyHoe COKpaimieHue OOYCIOBICHO HAJIMYMEM B MBIIIEYHOM BOJIOKHE HECKOJIBKHX
0eNKOB, KOTOPBIMHU SIBJISIFOTCA. . .

4. Temneparypa MjIaBJIeHUS KUPA OMPEIEISACTCS €ro. ..

5. @epMeHTHI KEeITyJOYHO-KHUIIIEYHOI0 TPaKTa, TUAPOJIU3YIONIUE OENKU, NMENCHH, TPUICUH U
XUMOTPHUIICUH SIBISIOTCA ...

Koaroun:

1. MPUCYTCTBUCM HC3AMCHHUMBIX dMHUHOKHUCIIOT

IICTICUH

AdKTHH 1 MHO3HUH

JKUPHOKHUCIIOTHBIM COCTAaBOM

S R A

OHAOIICIITHAa3aMU

OIIK-4.2. IlpuMeHsieT  OCHOBHBbIE  eCTeCTBeHHble, OMOJOrHYeCKHe H
npogeccuoHabHble TMOHSATHSI, COOTBETCTBYIOIIHE TEXHOJOTMM W  METOMO0JIOTHH
HCCJICIOBAHNH, COBPEMEHHYK) NPUHOOPHO- HHCTPYMEHTAJBHYI0 0a3y INpH pelieHuu
o0menpodgeccuoHATbHBIX 32124

IepBblii 3Tanm  (OPOroBOM YypPOBeHb) — IOKa3biBaeT CGOPMHPOBAHHOCTH
MOKA3aTeJ i KOMIETEHUMH «3HATH»: BO3MOKHOCTH NPHMMEHEHHS] TEOPETHYECKHMX OCHOB
0MOoJI0THYeCKOH XUMHUHU B MPO(ecCHOHAIBLHOI 1eATeIbHOCTH.

TecToBBIC 3a7aHNA

1. 'uApoOKCUIBLHYIO IPYNNy B paJnKajie UMeIOT (BbIOPATH 1Ba NPaBUJIbHBIX 0TBETA):
a) CepuH

0) anaHuH

B) TPEOHUH

T') IUCTEUH

2. AKTHBHBII HEHTP CJI0KHOT0 (pepMEHTa BKIIOYaeT (BbIOPATH OMH OTBET):
a) aMUHOKHWCJIOTHBIE OCTaTK!

0) aMMHOKHUCIIOTHBIE OCTAaTKH, aCCOLIMMPOBAaHHBIE C HEOEIKOBBIMH BEIIECTBAMU
B) HEOEIKOBbIE OpraHUMYECKHE BEllecTBa

') METAJLJIBI

3. K ropmoHnaM 0e/1K0BOii NPUPOAbl OTHOCUTCS (BHIOPATH OJUH OTBET):
a) TPUHOATUPOHUH

0) TUPOKCHH

B) aJipeHaJINH

T') UHCYJIUH

4. IlyprHOBBIMH OCHOBAaHHUSIMH SIBJISIIOTCS (BBIOPATH 1BA NPABUJILHBIX 0TBETA):
a) aJIcHUH
0) ypauun
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B) IIUTO3UH
r) ryaHuH

5. F'uaposu3 caxapo3bl NPUBOIUT K 00pa30BaHNIO (BHIOPATH OTMH OTBET):
a) IJIIOKO3bI U TaJlakTO3bI

0) rIIIOKO3bI U MAHHO3BI

B) TJIFOKO3BI U (PPYKTO3bI

T') TJIIOKO3BI U TJIFOKO3bI

Kiaroun:
1l |aB
2. |06
3. |r
4, |a,r
5 |B

6. HpoanaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHE. OJ'II/II‘OCEIXEIpI/I)]bI MOI'YT OTHOCHTBLCHA K
BOCCTAaHABJIHUBAKOIIEMY THITY WK K HE BOCCTaHABJIMBAKOIIEMY THITY, B 3aBUCHUMOCTH OT
HaJIn4yus CBOﬁOIlHOI‘O INIMKO3U/JIHOI'0O THAPOKCHJIA. OnpeneJmTe, K KaKoOMy Ty
OTHOCHATCHA YIJIEBOAbI IPUBECACHHbLIC HUKE.

Ha3BaHue yrieBojaa Tun
1. ManpTO32 a) BOCCTaHABJIMBAIOIINN
2. caxaposa
3. makTo3a 0) He BoCCTaHABIMBAIOLIUI
4. Tperayioza
Kirou:
1. 2. 3. 4.
a 0 a 0

Bropoii 3Tan (MpOABHHYTHIA YPOBEHb) — NMOKa3bIBaeT C(POPMHUPOBAHHOCTH NOKAa3aTeJsd
KOMIIETEeHIIUH «YMETb»: NPUMEHATH eCTeCTBEHHbIE, OnosiornyeckKue "
npogeccuoHaIbHbIC IOHATHS, AJI pellleHHd 32124 PO ecCHOHAIBHON NeATeIbHOCTH.

3agaHus OTKPBITOrO THIA (BOMPOCHI AJI OIIPOCA):

1. 'opMOHBI CHHTE3UPYIOTCS Kelle3aMU BHYTPEHHEW WM cMellaHHOW cekpeuuu. [IpuBenure
IIpUMep TOPMOHOB, KOTOPbIE CHHTE3UPYIOTCS JKEJIe301 CMEIIaHHOM CEeKpeLnu.

2. B pe3ynprare peakumii TIIFOKOHEOTe€He3a CUHTE3UPYETCs INIF0KO3a. Peaknuu 3Toro myTH M,
COOTBETCTBEHHO, (PEPMEHTHI UX KAaTATU3UPYIOIINE, HAXOAATCS B IIUTOIUIA3ME KIETOK. Y KaKUTE
OpraH opraHu3Ma KHBOTHOTO, TJIC OCYIIIECTBIISIETCSI CHHTE3 TJIFOKO3bI 0 NOVO.

3. CrnoxxHble OeJIKH COCTOSIT U3 OenKoBO U HeOesnkoBol yacTu. HeGenkoByro 4acTh MOJIEKYJIbI
CJIO)KHOTO Oellka MOTYT MpEeACTaBIATh BEIIECTBA PA3IMUYHBIX KJIACCOB. YKaXKUTE Ha3BaHUE

TPYIIBI CIOXKHBIX OEIKOB, I7ie HeOENKOBas YacTh MpeACTaBIeHa JTUMUIOM.

4. BonopacTBOpUMbIE BUTAMUHBI U WX MPOU3BOAHBIE BXOJAT B COCTAaB CIOXHBIX (PEPMEHTOB.
OnaBUHAICHUHIUHYKICOTHA SBISETCS KOPEpMEHTOM psiaa (EepMEHTOB, KaTaTU3UPYIOIIUX
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OKHCJIHUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIWHU B KIICTKEC. YKa}KI/ITC, IMPONU3BOAHOC KAKOI'0
BUTaMHHA BXOJHUT B COCTaB JAHHOI'O KO(I)epMeHTa.

5. CHMHOHUMOM JHEPruu AJig KUBOU cucTeMbl siBiisieTca AT®. DT0 Cl0XHOE COeIUHEHHE, B
COCTaBe KOTOPOTO HaXOSATCS YIJIEBOAHBIA OCTAaTOK, a30THCTOE OCHOBaHUE, QochopHas
kucnota. [lpuBeaure obiiee Ha3BaHNE TAKOTO COCAUHEHHS.

Kioun:
1. | MHCYJIUH, TTIIOKaroH
2. | meyeHb
3. | aumonpoTenabt
4. | ButamuH By
5. | HYKJIEOTU]

Tpertuii 3Tan (BLICOKM YPOBEHb) — OKa3bIBACT C(POPMUPOBAHHOCTH MOKA3ATEJISA
KOMIIETCHIIMM «BJIA/IeThb»: TEOPETHYECKHUMH OCHOBAMH TEXHOJOTHM W MeETOH0JIOTHH
HCCJIeJOBAHNI, COBPEeMEeHHOI NPUOOPHO- HHCTPYMEHTAJIbHON 0230 A/l NPAKTHYECKOIr0
peumienusi o0menpogeccHOHANbHBIX 32/1a4.

HpaKTuquKne 3aJlaHusA

1. Pa3BuTHE BTOPUYHBIX MOJOBBIX MPU3HAKOB Y )KUBOTHBIX CTUMYJIUPYIOT IIOJIOBbIE TOPMOHBI.
YKaXuTe TOpMOH, CTUMYJIUPYIOIINN pa3BUTUE BTOPUYHBIX TOJIOBBIX PU3HAKOB Y CAMIIOB.

2. Cucrema knmaccudukanuu GepMEHTOB IPEIIoaraeT JAeJieHue Ha KIAcC B 3aBHCHMOCTH OT
TUTIA PeaKIHii, KOTOPbIE OHHU KAaTaU3UPYIOT. YKaXUTE KOJTUIECTBO KIaccoB (hEPMEHTOB.

3. Bbiaensior pa3nuyHble BUbl MHTMOMPOBAHUS aKTUBHOCTH (DEPMEHTOB, OJHUM U3 KOTOPBIX
SBIISIETCS KOHKYPEHTHOE MHTUOUPOBaHKE. YKAXKHUTE CTPYKTYPY KOHKYPEHTHOTO HHTHOUTOPA.

4. PaznuuHble (PepMEHTHI MPOSBISIIOT MAKCUMYM aKTUBHOCTH NPHU pa3IMyHbIX 3HaueHusx pH.
OOBIYHO ATO T€ 3HAYCHMsSI, KOTOpPbIE XapaKTepHBI UIsI TOTO MecTa, rae paboTaeT JaHHBIH
¢depment. IlpusBenure 3Hauenue pH, nmpu KOTOpOM MpOSBISETCS MaKCUMallbHas aKTUBHOCTb
dbepmeHTa xeny/iKa MerncuHa.

5. MICTOYHUKOM aMMHaKa B OpraHU3MeE SIBJISIOTCS pPa3lIMYHbIC a30TCOACpIKAIINE BEIIECTBA,
0o0OMEeH KOTOpBIX NPUBOAUT K €ro oOpa3oBaHHI0. MoueBHHA COJEPKUT HECKOJIBKO aTOMOB
a3oTa. YKaXHWTe Ha BO3MOXXHOCTH OOpa30BaHWS aMMHaKa W3 MOYCBHHBI B OPTraHU3ME
YKUBOTHOTO.

Kuaroun:

TECTOCTCPOH

HICCTh

CTPYKTYpa, mojo0Has cyocTpary

10-25

g wIN e

He o0pasyercs

OIIK-4.3. OcymecrBiasieT COOTBeTCTBYOIIMH aHAJM3 M  HHTEPHPETALHIO
NMOJyYeHHBbIX  pe3yJbTATOB  HCCJIEJOBAHMH ¢  HMCHOJb30BaHHEM  NPUOOPHO-
HHCTPYMEHTAJIbHOM 0a3bl, a TaKiKe OCHOBHBIX €CTeCTBECHHBIX, OHOJIOTHYECKHX U
npogecCHOHATBHBIX MOHATHI NPHU pelIeHNnH 001enpodecCHOHAIBHBIX 32124
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IlepBblii 3Tam (NMOPOroBOM YpPOBeHb) — TOKa3biBaeT C(GOPMHPOBAHHOCTDH
MoKa3aTeJif KOMIIeTeHIIUN «3HATb»: eCTeCTBEeHHbIE, OmosioruvecKue U
npogeccnoHaIbHbIe MOHATHS, UX 00J1aCTh IPUMEHEHHUSI.

TecroBBIC 3a7aHUA

1. HeliTpajibHO aMUHOKMCJI0TOM ABJIsAETCA (OAMH NPABUJIbHbIN 0TBET):
a) apruHUH

0) Mu3uH

B) BaJIMH

') TUCTUIUH

2. Pagukanpl aMMHOKHCJIOTHBIX OCTATKOB NOJUINENTHIHON 1eNH He YYacTBYIOT B
(popMHPOBAHHHU CTPYKTYPHI MOJIEKYJIbI OeJika (01MH NPaBUJIbHBIA 0TBET):

a) IepBUYHAS

0) BropryHas

B) TPETHYHAS

T') YETBEPTUYHAS

3. ®epMeHThI He0OpaTUMO UHTUOUPYIOTCS MO AecTBUEM (OJIMH IPAaBUIIbHBIA OTBET):
a) JINITH]IOB

0) aMHHOKHUCJIIOT

B) MOHOB TSDKEJIBIX METAJIIOB

T) yIJI€BO/IOB

4. B cocTtaB HyKJIEOTH/1a BXOJUT (OMH IIPABUIIbHBIN OTBET):
a) MeHTo3a

0) a30TUCTOE OCHOBAHUE U MEHTO3a

B) a30THCTOE OCHOBaHHE

') a30THCTOE OCHOBaHUE, NMEHTO03a, (ochOopHast KUCIOTa

5. Crepoupl SBISAIOTCA IPOU3BOJHBIMU (OJUH MPABUIbHBINA OTBET):
a) (heHAHTpEH

0) LIUKJIOTICHTaH

B) nepruipoeHaHTpeH

T') LIMKJIONEHTAaHIIeprupoeHaHTPEH

Karoun:
1. |B
2.

3. |B
4, |r
5 r
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6. IlpouuTaiiTe TeKCT M YCTAaHOBHTEe COOTBeTcTBHEe. B mpomecce cuHTe3a Oeilka u
HYKJEHHOBBIX KHCJOT HCHOJb3YeTCsl MaTpPpHIA, HA KOTOPOH M NPOMCXOAUT CHHTE3.
YcraHoBuTe COOTBETCTBHE ITANY IepeHOCA TeHeTH4eckoil mHpopMauuu MCnojb3yeMoil
MaTPHIUBbI.

Ha3Banmue 3Tana nepeHoca Ha3Banue MaTpuusbl
1. perrKanus a) M-PHK
2. TpaHCsIIus 0) oxna nens JIHK
3. TPaHCKPHUIILIUS B) ase nenu JJHK
') CHHTE3 YTJIE€BOJIOB
J1) CUHTE3 JIMMHJIOB

Kuarou:
1. 2. 3.
B a 0

Bropoii 3Tan (MpoABHHYTHIH YPOBE€Hb) — MOKa3bIBaeT CHOPMHPOBAHHOCTH MOKA3ATEJIA
KOMIIETEHIIHU  «YMETb)»: aHAIM3MPOBATh  Pe3yJbTAThI  TEOPETHYECKOT0 U
IKCIMEPUMEHTAIBLHOI0 HCCIeI0BAHUSI OPraHUYeCKUX BelllecTB

3aaHus OTKPBITOrO THIIA (BOIIPOCHI VI ONIPOCA):

1. DHeprus B KjeTke oOpasyercs 3a cyeT peakuuil (ochopuiampoBaHus, KOTOPbIE MOTYT
OCYILECTBIISITHCS 32 CUET MPSIMOTO TIEPEHOCAa SHEPTHH CBSA3H U ocTaTka (PochOpHOIl KUCIOTHI OT
cyOcTpaTa U ONOCPEOBAaHHOIO MEPEeHOca 3a CYET YHEPIUu, 00pa3yroIIencsl B OKHCIUTEIbHO-
BOCCTAHOBUTEIIBHBIX PEAKIHIX. YKAKUTE CIOCO0 00pa3oBaHWs DJHEPTUU B PEAKIHAX
[JIMKOJIN3A.

2. Y MIIEKONHUTAIOUMX CYIIECTBYET BbICOKAas NOTPEOHOCTh B (EHWJIATaHUHE. YKaXHUTe
OPUYHHY 3TOW NOTPEOHOCTH.

3. K nunuaamM OTHOCAT OpraHMYecKhe BELIECTBa CIOXHOI(DUPHOM NPUPOIBI, XOPOLIO
pacTBOpUMbBIE B OPTaHUYECKUX HEMOJSIPHBIX PACTBOPUTENSAX M IUIOXO PACTBOPHMBI B BOJE U
MOJISIPHBIX PACTBOPHUTENSAX. YKaXKHTE TPYIIy JUIUAOB, TAEC IMOMHMO OCTaTKa CIHpPTa H
KHCJIOTBI PUCYTCTBYET OCTATOK YIJIEBOJA.

4. Monekyna Oenka MMEET HECKOJIbKO YpPOBHEH OpraHW3aliy — MEpBUYHBINA, BTOPUYHBIH,
TPETUYHBbIM M 4eTBepTUUHbIN. Kaxaplii M3 HUX cTaOMIM3UPYeTCs OMpeAeleHHBIMU BHJIAMH
XUMHUYECKON CBA3H. YKaXKUTE CBSA3b, CTAOWIM3HPYIOIIYI0O BTOPUUHYIO CTPYKTYPY MOJEKYJIbI
Oenka.

5. Yame Bcero KiacCU(HUKAlUI0 BUTAMUHOB OCYIIECTBISIOT Ha OCHOBE HUX (PU3NYECKUX
CBOWCTB — MO OTHOUICHHIO K PACTBOPUTENIO HUX MOJPA3JENAIOT Ha KUPOPACTBOPUMBIE U
BOJIOPACTBOpPHMBIE BUTaMHHBI. OJIHAKO BHTAMHHAM 3THX TPYI COOTBETCTBYET M pasHas
¢usuonornueckas Harpyska. YKaxuTe (HU3HUOJIOTMYECKYIO PpOJIb  BOJAOPACTBOPHUMBIX
BUTaMHHOB.

Koroun:

cybctpatHoe hochopuIMpoBaHHe

CHHTC3 TUPO3HHA

TJIMKOJIUIIU AbI

BOAOpPOJHAsA CBA3b

SAESIR N

KoepMeHThl HEepPMEHTOB
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Tpertnii 3Tan (BLICOKM YPOBEHb) — MOKa3bIBAeT C(POPMUPOBAHHOCTH MOKA3ATEJISA
KOMIIETEHIIMN  «BJA/IeTh»: HABBIKAMHM T[PUMEHEHHUSI MOJYYEHHbIX 3HAHUH B
npodeccuoHAJIbLHOM 1eATeJIbHOCTH.

IpakTnyeckune 3a1aHuA

1. IlpuHATO CUMTaTh, YTO OPraHUYECKUE KHUCIOTHL, B COCTaBE KOTOPBIX HAXOIUTCS JIBE U
0oJIbIlIe KPATHBIX CBSI3EH, SIBIISIOTCS MOJMHEHACHIIIEHHBIMU M BXOJST B COCTaB BUTamMuHa F.
Onpenenure, OTHOCUTCS JHM JUHOJEBAs KHUCIOTAa K IOJMHEHACHIIIEHHBIM OpraHM4eCKUM
KHCJIOTaM.

2. Onpenenure 3apsii aMUHOKUCIOTHI JM3UHA, 711 KoTopoi 3HadeHue MOT paBuo 9,74, B
pactBope ¢ pH <7.

3. H3BecTHO, YTO ONTHUYECKOW AaKTUBHOCTHIO OO0JIAZJalOT COEAMHEHHS, B CBOEM COCTaBe
CoJIeprKalIfe HeCUMMETPUYHBIC aTOMBI yTiepoaa. YKaxuTe, OyJaeT U aMHUHOKUCIOTa TIUIHH
UMETh ONITUYECKUE U30MEPHI.

4. Ompenenute, CKOJBKO MOJICKYT aaeHOZHMHTPU(POCPOPHON KHUCIOTHI 00Opasyercs IpH
OKHUCJICHUH MOJIEKYJIbl TJIMIIEpUHA 1O MOJOYHOW KHCIOTHI TMOJ BO3JAEHCTBHEM (HEpMEHTOB
[JIMKOJIN3a, €CJIM Ha aKTUBALMIO TJIUIEpUHa 3aTpayuBaeTcs Mojiekyia ATO.

5. B nupyBaTAeruAporeHasHOW peakuuu O]l BO3JACHCTBHEM MUPYBATIACTUIPATA3HOTO
(epMEHTHOTO KOMIUIEKCAa W3 IMHUPOBUHOTPAIHOM KHUCIOTHI obOpasyercs anetui-KoA, COg,
HAJIH+H*. Omnpenenure, kakoe koaudectBo AT® MoxkeT 00pa30BaThCs M3 IONYYEHHBIX
METa0OJIUTOB.

Kiaroun:
1. | oTHOCHTCHA
2. | +1
3. | He Oyzer
4, |1
5 1|3

OueHo4HbIE CpeaCcTBa S MPOBEICHUsI MPOMEKYTOYHOM aTTEeCTAMHI

IIpoMexyTouHas aTTecTanys IPOBOJUTCS B BUJIE 3aUeTa U DK3aMEHa.

3aueT BBICTABIIAETCS IMPENOJAaBaTEeIeM B KOHIE M3YyYEHHUs pa3jiena JUCHUIUIMHBI Kak
pE3yJIbTAT TEKYIEro KOHTPOJIS.

Ecnu cryneHT He chopaBWiICs C YacThl0 3aJaHMM TEKYILIEro KOHTPOJI, €My
IIPEIOCTABIISAETCS BO3MOYKHOCTH CJATh 3a4eT Ha WUTOTOBOM KOHTPOJIBHOM MEPOIPHUSATHH B
¢dbopMe 0TBETOB Ha BOIIPOCHI K 3a4€Ty MJIM TECTOBBIX 3aJJaHUI K 3a4eTy.

DK3aMeH NPOBOJUTCA B YCTHON (pOpME C YUETOM Pe3yIbTaTOB TEKYIIETO0 KOHTPOJIS.

OI[eHO‘-IHLIe cpeacTBa a1Jd MpoOBEeACHUA IK3aMEHA
ATTCCTaL[I/ISI IIPOBOAUTCA B (bOpMC YCTHOI'O 5K3aMCHa.

Bonpocs! pis 3auera
1. OcHoBHBIE dTambl pa3BuTHs Onoxumuu. Ctathueckas W JAUHAMHUYecKas Ouoxumus. Poib
OTEUECTBEHHBIX YUYEHBIX B Ppa3BUTHH OHOXUMHH. 3HAYeHHUE OHOXUMHH JUIsi OHOJIOTHH,
MEIUITUHEI, CEICKOT0 XO35MCTBA.
2. @yHKIUHN OCIKOB B OpraHu3Me.
3. CTpyKTypHBICE KOMITIOHEHTHI OEIKOB - aMHHOKHCIOTHI. WX cBoiicTBa. MeToapl M3yueHUs
cocTtaBa OEJIKOB.
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4. Knaccudukanus aMHHOKUCIOT. MOHOAMHHOMOHOKApOOHOBBIE KHCJIOTHI, UX CTPOCHUE W
POJIb B )KU3HEEATEIBHOCTH.

5. MoHOaMUHOAMKapOOHOBbIE KUCIIOTHI, X CTPYKTYpa M 3HAYCHHUE B a30TUCTOM OOMEHE.

6. JlnaMMHOMOHOKapOOHOBBIE KHCIIOTHI, UX CTPOCHUE U OHOIOTHYeCKast POJb.

7. ApoMaTH4ecKue aMUHOKHCIIOThI, UX CTPYKTypa U OOMEH B OpraHu3Me.

8. Ctpoenne OenkoB. TUIBI XMMHUYECKHUX CBs3€d B MoJjekyje Oenka. YpOBHH OpraHM3aluu
6enkoBbIX MouieKysl. COBpEMEHHbIE METOJIbl U3YUEHUsl CTPYKTYpbl U CBOWCTB OenkoB. Popma
OCJIKOBBIX MOJIEKYII.

9. ®u3MKO-XUMHUYECKUE CBOMCTBA OENKOB (MOJIEKYJISPHBIA BEC M METOBl €ro OIpe/esIeHus,
KOJJIOMIHOE COCTOSIHUE, aM(OTEepHOCTH OENIKOB).

10. Peakimu ocaxaeHus OEIIKOB.

11. XapakTepucTHKa OCHOBHBIX TpPYMI MPOCTBIX OEJNKOB: MNPOTAMUHOB U THCTOHOB,
QJIbOYMUHOB U TJI00YJIMHOB, IIPOJIAMUHOB, TTIIOTEIMHOB, CKJIEPOIPOTEU-HOB (IIPOTENHOUIOB).
12. Cnoxuble Oenku - mporeunasl. Mx xmaccudukanus. bBenkoBblii KOMIIOHEHT H|
IPOCTETUYECKas IPyIIa B IPOTEUIaX.

13. Hyxneonmporeuabl, UX XHUMHYECKOE CTpOEHHE. THUIBl HYKIEHMHOBBIX KHCIOT, HX
XMUMHMYECKHH COCTaB U CTPOCHHUE.

14. IHK: cocTaB, CTpyKTypa, pojib B OpraHU3Me.

15. Crpoenune PHK. Tuns PHK, ux posbs B opranusme.

16. depMeHTH KaK OHWOJOTHYECKHE KaTaIM3aTopbl OeNKoBOW mpupozapl. OOmme CBOWCTBA
(dhepMEeHTOB.

17. AxTuBanus 1 MHaKTUBaLMsI (PEPMEHTOB B OpraHusMe. PoJib 3THX IpOLECcCOoB.

18. Crpyktypa depmeHToB. MexaHusm aeicTBus (epMeHTOB. Posib aKTHBHOrO LIEHTpa B
KaTaJIMTHYeCKO QyHKIMK epMeHTa (Ha IpUMeEpe alleTUIXOIUHAICTEPA3HI).

19. Kuneruka c¢epmenTatuBHbIX npoueccoB. CybOcrpatHas koHcraHTa (Ks) M KoHCTaHTa
Muxasnuca (Km).

20. HomenknaTypa u kinaccupukanus pepMeHToB.

21. XapakTepucTHKa Kjacca THIpoas.

22. TpaHcdepasbl, UX KiIacCUPUKALMs, CTPYKTypa M MeEXaHU3M JIEHCTBHS Ha IpHMepe
TpaHCAMHUHA3.

23. Oxcupmopenykrazbl. XHMHUYecKas TMpHpPoJa KOMEpPMEHTOB M MEXaHHU3M JIeHCTBUS
OKCHJIOPEIyKTa3.

24. O61mas XapakTepucTUKa U KilacCu(pUKalys BUTAMUHOB.

25. Xapakrepuctuka xxupopactsopumbsix (A, D, E, K u F) u Bonopactsopumeix (C, P, H u
rpynnsl B) BUTaMHHOB: CTpoeHHe, (U3MKO-XMMHUYECKHE CBOMCTBA, MPHU3HAKH aBUTAMUHO34,
CYTOYHAas HOpMa, COJep’KaHuE B MPOAYKTaX U y4acTue B OOMEHE BEILECTB.

26. OOmast xapakTepHCTUKa >Kejle3 BHYTpEeHHeH cekperuu. Ponb TOpMOHOB B peryisuuu
¢byHKIMI opraHnu3Ma u oOMeHe BellecTB. B3anmoeiicTBie MexXay SHIOKPUHHBIMU KeEJIe3aMHU.
27. Xumuueckass mpupojga U (uzMonornyeckas poJib BaKHEHIIUX TOPMOHOB THNOQU3a,
MOJIOBBIX TOPMOHOB, THPOKCHHA, aJpEHAIMHA, WHCYJIMHA, KOPTUKOCTEPOUAOB. 3aboieBaHus,
CBSI3aHHBIE C THIEP- U TUIO(YHKIMAMU SHIOKPUHHBIX XKelle3.

28. buonornyeckas poJib yIJIeBOJIOB B OpraHU3ME YEJIOBEKA.

IK3aMeHALMOHHbIE BOIPOCHI 110 Kypcy 0MOJIOrM4ecKkoi XuMumn

1. OcHoBHBIE dTambl pa3BuTHs Onoxumuu. Ctarhueckas W JUHAMHUYecKas Ouoxumus. Poib

OTEUECTBEHHBIX YUYEHBIX B pa3BUTHH OHOXMMHH. 3HAYCHHE OHOXUMHH Ui OHOJOTHH,

MEIUITUHEI, CEIbCKOTO XO35MCTBA.

2. OyHKIMHN OEJIKOB B OpraHu3Me.

3. CTpyKTypHBICE KOMITIOHEHTHI OEIKOB - aMHHOKHCIOTHI. WX cBoiicTBa. MeToapl M3yueHUs

cocTaBa OCIKOB.

4. Knaccudukanus aMHHOKHUCIOT. MOHOAMHHOMOHOKApOOHOBBIE KHCIIOTHI, UX CTPOCHHE H
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POJIb B )KU3HENEATEIHHOCTH.

5. MoHOaMUHOAMKApOOHOBBIE KHCIIOTHI, X CTPYKTYpa M 3HAYCHHE B a30TUCTOM OOMEHE.

6. lnaMMHOMOHOKapOOHOBBIE KUCIIOTHI, UX CTPOCHUE U OUOJIOrHYecKas poJib.

7. ApoMaTHUECKHE aMUHOKHUCIIOTBI, UX CTPYKTypa U OOMEH B OPraHu3Me.

8. Ctpoenue OenkoB. THITBI XMMUYECKHUX CBsI3eld B MOJICKYyJie Oeika. YPOBHU OpraHHU3aIuu
0enKoBbIX MOJEeKyJ. COBPEMEHHBIE METO/bI U3YUYEHUS! CTPYKTYpbl U CBOMCTB OenkoB. dopma
OENIKOBBIX MOJICKYII.

9. ®U3MKO-XUMHUYECKHE CBOMCTBA OEIKOB (MOJIEKYJISIPHBIA BEC U METOJBl €r0 OIpENEICHMUS,
KOJUIOUTHOE COCTOsTHUE, aM()OTEPHOCTh OEIKOB).

10. Peakuuu ocaxxaeHHUs OEITKOB.

11. XapakTepucTHKa OCHOBHBIX TPYII MPOCTHIX OEIKOB: MPOTAMUHOB U THCTOHOB,
QIbOYMUHOB U TJI00YJIMHOB, IIPOJIAMUHOB, TIIIOTEIMHOB, CKIEPOIIPOTEH-HOB (IIPOTENHOUIOB).
12. Cnoxnbeie Oenxku - mnpotewabl. Mx kimaccupukanus. bBenkoBblii KOMIIOHEHT H
IPOCTETUYECKAs IPyIIa B IPOTEUIAX.

13. HyxneompoTeuabl, HX XUMHUYECKOE CTpOeHHEe. THuMIbl HYKIEHMHOBBIX KHCIOT, HX
XUMHYECKHI COCTaB U CTPOEHUE.

14. THK: cocraB, CTpyKTypa, poJjib B OpPraHU3Me.

15. Ctpoenune PHK. Tunsl PHK, ux pons B opranuzme.

16. ®epMeHTH Kak OHOJOTMYECKHE KaTanu3aTopbl OenkoBod mpupoasl. OOmiue cBoiicTBa
(bepMEeHTOB.

17. AxTuBanus 1 MHaKTUBALMs (PEpMEHTOB B OpraHusMe. Poiib 3THX IpOIeccoB.

18. Crpykrypa depmeHToB. MexaHu3M nelcTBUsS (QepMeHTOB. Pollb aKTMBHOTO IICHTpPa B
KaTaJuTHYecKoi GpyHkuu pepmeHTa (Ha MpUMepe alleTUIXOIUHICTEPA3b).

19. Kuneruka ¢epmenTatuBHbIX mnpomueccoB. CybOcrpatnHas koncranta (Ks) m KoHcTaHTa
Muxasmmca (Km).

20. Homenknatypa u knaccudukarms GepMeHTOB.

21. XapakTepuCcTHKa Kj1acca THIpoJas.

22. Tpancdepassl, X KiIacCUPUKaLUsi, CTPYKTypa M MEXaHM3M JEWUCTBUS Ha INpUMEpe
TpaHCAMHUHA3.

23. Oxcupopenykrasdbl. XUMHUYECKass NpHUpoJa KOPEPMEHTOB U MEXaHU3M JACUCTBUS
OKCHJIOPEIyKTa3.

24. O6mias XxapakTeprUCTUKA U KJIacCU(UKAIMs BUTAMUHOB.

25. Xapakrepuctuka xxupopactBopuMbix (A, D, E, K u F) u Bogopactopumsix (C, P, H u
rpynnsl B) BUTaMUHOB: cTpoeHHE, (PU3MKO-XMMHUYECKHUE CBOMCTBA, NMPHU3HAKU aBUTAMHHO3a,
CYTOYHasi HOpMa, CoJIep>KaHKue B MPOIYKTaX M ydacTHe B OOMEHE BEIIeCTB.

26. OOmass xapakTepHCTHKa >elie3 BHYTpEHHEW cekpenuu. Poilb TOPMOHOB B PETYJISIIHA
¢dyHKUMI opranu3mMa 1 oOMeHe BeliecTB. BzaumoelicTBue Mex 1y SHIOKPUHHBIMU JKelle3aMu.
27. Xumuueckas npupojga MU (U3HOIOTHYEcKas pOJib BaKHEHIIMX TOPMOHOB runodusa,
MIOJIOBBIX TOPMOHOB, TUPOKCHHA, aJpeHalliHa, WHCYJIMHA, KOPTUKOCTEPOUIOB. 3aboseBaHus,
CBSI3aHHBIE C TUNIEP- U TUIOPYHKIMSIMH SHIOKPUHHBIX JKEJIe3.

28. O6mume noHATUsE 00 0OMEeHe BEUIECTB B OpraHu3Me. J(najeKkTuieckoe equHCTBO MPOIECCOB
accCUMIIIALIMA U guccuMuisaund. OcHoBHOM oOMeH. IloHATHEe O TPOMEXYTOUYHOM U
HHEPreTUIecKOM 0OMeHaX. MaKpoIpruieckue CoeAMHEHUS!.

29. buonornyeckas poJib yIJIeBOJIOB B OPTaHU3ME YEIIOBEKA.

30. Ilytu pacmajga mojucaxapuIoB U AMCAXAPHJIIOB B KelyJOoyHO-KuIIeyHoM Tpakte. Cynpba
BCOCABIIIUXCS MOHOCaXapHua0B.

31. I'nukorenHas ¢GyHKIMS EYEHU (CUHTE3 U Paclaj IITUKOreHa B IEUYEHH).

32. T'nuKonM3 W TJWKOTEHOJM3 KaK MWCTOYHUKA OHHEPTUM B YCIOBHIX aHadpoOHo3a.
CoBpemeHHast cxema IIIMKOJIN3A.

33. XUMH3M CHUPTOBOTO OpOXKEHHsI, €ro CBS3b C IIMKOIU30M. [[pyrue BuIbl OpoKeHUs, UX
UCIIOJIb30BaHUE.

34. AspoOHOe  mTpeBpallleHWE  YIJIICBOJAOB:  OKHUCIUTEIBHOE  JEKapOOKCHUIMPOBAHHE
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MAPOBUHOTPAAHON KUCIOTHI, MUK Kpebca. IIeHTO3HBIN (amOTOMUYECKUNA) UK OKHUCICHUS
YTJIEBOJIOB.

35. DHepreTryeckuii 6anaHc Mpu 0OMEHE YTIIEBOIOB.

36. OOpa3oBaHME U MCIOJIb30BAHUE MOJIOYHOM M NHPOBUHOIPATHOW KHUCIOT B OpraHHU3ME.
I'mrokoHeorenes.

37. Perynsnus yrieBOHOTO OOMEHa.

38. CoBpemenHas Teopus Ouosorndeckoro okucieHus. CTpykrypa, QyHKIUMM U MEXaHHU3M
JNEeHCTBUS (EPMEHTOB JIBIXaTEIHHOU IEIH.

39. buonornyeckoe OKUCIEHUE U OKUCIUTEIbHOE (POCHOPHINPOBAHHE.

40. Posib AT® B 0OMEHHBIX ITpOLIECCaX U KU3ZHEACATEIbHOCTH.

41. buonoruueckas pojb JUIHUJIOB B OPIraHU3Max YeJIOBEKa U )KUBOTHBIX.

42. Knaccuduxarnus JUIuoB.

43. CtpyKTypa U GU3HKO-XUMHUECKHE CBOMCTBA JKUPOB.

44. ®dochomunuapl, UX KIaccudukanus, CTpoeHne, OnoIoruyecKas pob.

45. OOmas xapakTepUCTHKa CTEPUHOB M CTEPUJOB: CTPOCHME, CBOWCTBA, PAcIpOCTPaHEHHUE.
CBs13b CTEPUHOB C TOPMOHAMH U BUTAMUHAMHU.

46. llepeBapuBaHME W BCAachbIBaHME >XHPOB B JKENIyJOYHO-KMIIEUYHOM TpakTe. JKemuHble
KHCJIOTBI, UX CTPYKTYypa U Pojib B OOMEHE KUPOB.

47. IlepeBapuBaHue u BcacbiBaHue GochHOININI0B U CTEPUIOB.

48. PecunTes sxupoB ¥ (POCHOIUIHUIOB B CTCHKE KHIICUHUKA.

49. OOmeH xupoB B opranusme. Okucnenue raurepuHa. CoBpeMeHHAsl TEOPHs P-OKHCICHUS
BBICILIMX KUPHBIX KUCJIOT (C YETHBIM U HEYETHBIM YHCIIOM YTJIEPOAHBIX aTOMOB, HENPEIEIbHBIX
KHCJIOT). a-OKUCJIEHUE BBICIIUX )KUPHBIX KUCIIOT.

50. CuHTE3 BBICIIUX XKUPHBIX KUCIOT B OpraHU3Me.

51. buocunres Tpuraunepui0B 1 GocHoaunuaoB.

52. OO6MeH cTepuIoB B Opranu3Me (CHHTE3 U pacmaj X0JIeCTeprHa).

53. DHepreTHyeckuil 6anaHc MpU OKUCIECHUH JUMUI0B (3KUPOB).

54. OOmeH anetun-KoA.

55. Perynsauus u HapylieHue xupoBoro ooMeHa. O6pa3oBaHue alleTOHOBBIX TEJ B IEUEHH.

56. 3HaueHue OEIKOB B KU3ZHEAEATEIIbHOCTH OPraHu3MOB. A30TUCTBIN Oananc. Hopmel Oenka B
nuTaHuu. buonoruueckas neHHOCTh OenkoB. benkoBele «peszepBbl». CKOpOCTh M TIIyOMHA
OOHOBJIEHUSI OEJIKOB Pa3IMYHbIX OPraHOB U TKaHEH.

57. O6meH mpocTbix OenkoB. IlepeBapuBaHHe OENKOB B JKETYJOYHO-KUIIEYHOM TpAKTe MpPHU
y4acTUHU MPOTEOIUTUYECKUX (pepMeHTOB. Poiib CONSTHONM KHUCIOTHI B NE€peBapUBaHUU OEIKOB.
BcaceiBanue poIyKTOB IepeBapUBaHMs.

58. I'nuenue GeNKOB B KMIIEYHUKE U IIyTH 00€3BPEKUBAHUSI IPOTyKTOB THUEHUS.

59. O6ue mytd oOMeHa aMHUHOKUCIOT. THIbI Je3aMMHHUPOBAHUS aMHUHOKUCIOT. DepMeHTHI
JI€3aMUHUPOBaHUS. MeXaHU3M OKUCIUTEIBHOTO JI€3aMUHUPOBAHHUS.

60. TpancaMuHUpOBaHHE aMMHOKHUCIIOT MIpU mocpeacTse dpochonupunokcans. bruonornyeckas
POJIb 3TOTO IpoIEcca.

61. CBs3p mpoueccoB A€3aMUHUPOBAHUS M TpaHCAaMUHUpPOBaHUA. buojormueckoe 3HaueHHE
HENpsSIMOTO JIe3aMUHUPOBAHUSI.

62. JlexkapOOKCUIMPOBaHWE AMHUHOKUCIOT. Polb GMOT€HHBIX aMHHOB B OPTaHU3ME U MyTH HUX
pacmaja.

63. KoneuHble mNpoaAyKThl OOMEHa aMUHOKHMCIOT. OOpa3oBaHWe aMMHaka U IyTH €ro
00€3BpeKUBAHUS.

64. CoBpeMeHHas TEOpHsI CHHTE3a MOUYEBHHBI.

65. buocunTe3 Oenka B opraHu3me. Posib HYKIEHHOBBIX KHCJIOT B OHMOCHHTE3e Oelka.
MatpuuHblif MEXaHU3M CHHTE3a OeKa.

66. Perynsnust OnocunTesa Oenka.

67. PacuienyieHne HyKJIEUMHOBBIX KUCIIOT. JleCTpyKIIHs a30TUCTBIX OCHOBaHMM.

68. buocuHTe3 MypUHOBBIX U MUPUMUIAHOBBIX HYKJICOTHIOB.
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69. MaTtpuuHbIid CHHTE3 HYKJIEMHOBBIX KHUCJIOT.

70. B3auMocBsi3b 0OMEHa yTIEBOIOB, TUMUAO0B, OCITKOB U HYKJICHHOBBIX KUCIIOT.

71. YpoBHH peryisiliuy MpOLECCOB KU3HEAEATEILHOCTH (0OMEHa BEIIECTB).

72. OOmas OMOXMMHYECKas XapaKTepUCTHKa BOAbI (COIepKaHWE W paclpelesiecHHe B
OpraHu3Me U KIJIETKe, COCTOSIHHE BoJibl). Du3nosoruueckas posib Boabl B opranusme. OOMeH
BOJIBI.

73. Posib MUHEPANILHBIX BEIIECTB B OPraHU3ME U UX OOMEH.

74. By(depHbie cucTeMBbI OpraHr3Ma U MEXaHU3M UX JCHCTBUS.

75. Perynsuusi BOJIHO-COJIEBOIO OOMEHa.

METOAUYECKHE MATEPUAJIbI, ONPEAEJISIOIIUE HIPOLELY PbI
OINEHUBAHUSA 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
JAEATEJIBHOCTH

Tekymuii KOHTPOJIb

TectupoBanue 111 OPOBEAEHHUS TEKYIIErO KOHTPOJS IPOBOAUTCA C IOMOILBIO
CucreMbl AMCTaHLIMOHHOTO OOyuYeHUss WU KommbloTepHoil mporpammel KTC-2,0. Ha
tecTupoBaHue orBoauTcs 20 MuHyT. Kaxaplii BapuaHT TECTOBBIX 3aJaHui Bkiarodaer 20
BONpocoB. KonnuecTBO BO3MOXKHBIX BapuaHTOB OTBETOB — 4 wiu 5. CTyneHTy HeoOXoIuMo
BbIOpaTh OJIMH MPABUJIbHBIA OTBET. 3a KaXK/blil IPABWIbHBIM OTBET Ha BOIPOC IIPUCBaUBAETCA
5 Oamnos. Illkana mepeBoga: 19-20 mpaBUIBHBIX OTBETOB — OIleHKa «oTiau4dHO» (5), 15-18
IPAaBWIbHBIX OTBETOB — OLEHKAa «Xxopouio» (4), 12 mnpaBWIbHBIX OTBETOB — OILIEHKA
«ynosneTBoputenbHO» (3), 1-11 mpaBUIBHBIX OTBETOB — OILIEHKA «HE YJAOBICTBOPUTEIBLHO (2).

Omnpoc Kak CpeACTBO TEKYIIEro KOHTPOJIS MPOBOJUTCA B (JOPME YCTHBIX OTBETOB Ha
Bonpockl. CTyZIeHT OTBEYAeT Ha MOCTaBJICHHBIN BOMPOC cpa3y, BpeMs Ha MOJATOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

IIpakTHueckue 3a1aHus KaKk CPEICTBO TEKYLIETO KOHTPOJIS MPOBOIATCS B MMCbMEHHON
¢dopme. CTyIeHTY BbLAAETCA 3ajaHue U npeaocTasisiercs 20 MUHYT JUIsl TIOATOTOBKH K OTBETY.

HpOMe)KyTO'—IHaﬂ aTTecrauus

3aueT BBICTABIISAETCS IO PE3yJIbTaTaM TEKYILEro KOHTpouIs. Eciu cTyneHT He cipaBHiICs
C YacThlO 3aJJaHUM TEKYIIEro KOHTPOJISI, €My MPEIOCTaBIsAETCS BOZMOXKHOCTh CAATh 3a4eT Ha
UTOTOBOM KOHTPOJBHOM MEpPONPUATHH B (hopMe OTBETOB Ha BOIPOCH! K 3aYETy MJIM TECTOBBIX
3a/1aHUM K 3a4eTy.

DK3aMeH NMPOBOAUTCS B YCTHOH (opme. M3 sK3aMeHAIMOHHBIX BOIIPOCOB COCTABISETCS
20 sk3aMeHaIMOHHBIX OwmineToB. Kaxapli OWJET COCTOMT M3 TpexX BompocoB. Komruiekt
9K3aMEHAIIMOHHBIX OUJIETOB MPEICTABIEH B Y4€OHO-METOAMYECKOM KOMILIEKCE TUCIIUITIIMHBI.

Ha moaroroBky k oTBeTYy CTyIeHTy npenocTtasisiercs 20 MUHYT.
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