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Pabouvas mporpamma cocTaBiieHa ¢ yueTOM TpeOOBaHHIA:

® [OpsAAKAa OpraHM3allM M OCYIIECTBICHHS 0Opa30BaTENbHOW JEATEIBHOCTH IO
o0pa3oBaTeNbHBIM IPOTrpaMMaM BBICHIETO0 00pa3oBaHUs — MporpaMMaM OakajaBpuaTta,
nporpaMMaM CIeHUalIuTeTa, IporpaMMaM MarucTpaTyphl, YTBEP:KIEHHOTO MPUKA30M
MunuctepcTBa Hayku U Bbiciiero oopasosanust Poccuiickoit @enepanuu ot 06.04.2021
Ne 245;

e (hemepasbHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHIApTa BBICIIErO 0Opa30BaHMUS
no HampariaeHutro — noaroroBku  19.03.03  IIpoaykTsl  mUTaHWS ~ KHUBOTHOTO
IIPOUCXOXKIECHUS, YTBEP)KJIEHHOIo IpuKa3oM MuHucrepctBa oOpa3oBaHMs U HayKH
Poccuiickoit ®enepanyu ot 11.08.2020 Ne 936.

[IpenogaBarenu, MOArOTOBUBILKE PA0OUYIO MPOTpaMMYy:

OLIEHT A.K. [luBoBap

PabGouass mporpamma paccMoTpeHa Ha 3acenanu kKadeapbl xumuu (mportokonm Nell or
08.06.2023).

3aBenyrommii kageapoi A.K. IluBoBap

PaGouass mporpaMMa peKOMEHJIOBaHAa K WCIOJIb30BAHUIO B y4EOHOM IMPOIECCE METOAMYECKON
KoMuccuei pakympreTa MUIeBbIXx TexHoaorui (mporokoa Ne 12 or 13.06.2023).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHAIBbHOMI
o0pa3oBaTe/ibHOI MPOrpaMMbl B.I1. JIapuukuii




1. Ilpeamer. Llean u 3agaun TUCUMILIMHBI, €€ MECTO B CTPYKTYype

00pa3oBaTe/IbHOI MPOrPaAMMBbI

IIpenmeroM pucHUIIMHBI «BUOXUMUSA» SBISIOTCS XUMHUYECKHH COCTaB >KMBOMU
CUCTEMBI, TPEBpAICHUs BEIICCTB M JHEPrUU B HEHW, a TaKkKe PEryJsiIus IMPOIECCOB,
MPOUCXOSIINX B KJIETKE U OpraHU3Me.

Heab0 AUCHMILVIMHBI SBISETCS CHOPMHPOBATH Yy CTYACHTOB CHUCTEMY 3HAHHHA 00
OCHOBHBIX KOMIIOHEHTaX KJIETKH, TKaHH, OpraHu3Ma, o0 OOIIMX 3aKOHaX oOMEHa BellecTBa U
PHEPIUH, O 3aKOHOMEPHOCTM OOMEHa BEIIECTB M SHEPrUM B JKUBOM OpraHu3Me, O
OMOXMMHYECKHX MPOIeccax U COMPOBOXKIAIOMINX MX (PU3MUECKUX SIBICHUSX, XapaKTEPHBIX IS
KHBOT'O OpraHU3Ma.

OCHOBHBIMH 32]a4aMU U3YYCHUS TUCIUILINHBI SBIISIOTCS:

- TIOJIy4eHUE TCOPSTUUYECKUX 3HAHUHN O XUMUYECKOM COCTABE KJIIETKH U OPTraHU3Ma;

- OCBOGHHE BOIIPOCOB BO3MOKHOCTH CaMOIIPOM3BOJIbHBIX MPEBpAIlCHUN B >KUBOMN
cUCTeME;

- U3YYEHHE BOIPOCOB OOMEHA BELIECTB U SHEPTUU;

- TIOJIyYeHHE IIEJIOCTHOM KapTUHBI O PErysiuu oOMeHa BEIIECTB W JHEPruu B
YKUBOTHOM OpPTaHU3ME;

- TIONy4YeHHE TCOPETHYCCKHX 3HAHWA OWOXMMHYECKHUX TIPOIECCOB B CHIPhE B
TEXHOJOTHYECKOM MOTOKE.

MecTo IHCHUIUIMHBI B CTPYKType 00pa3oBaTeibHOI mporpammbl. JlucuurmimHa
«buoxumus» oTHOCUTCS K 6azosot obs3arensHOM yactu (b1.0.28) ocHoBo npodeccronanbHON
00pa3oBarebHON MporpamMmsl Beiciero oopasosanus (panee — OIIOIT BO).

JucuumnnuHa oOecrieunBaeT paciidpeHre W YriyOJieHue 3HAHWW, YMEHHH, HAaBBHIKOB U
KOMIIETCHIINH, CPOPMHUPOBAHHBIX B XOJ€ HM3y4YeHHUS AUcHHUILIUH «HeopraHudeckas XuMus»,
«AHamuTHYeCKas XuMusy, «Oprannueckas XumMusy, «Ou3ndyecKkas U KOJIJIOUTHAS XUMUSD.

JucuuiuinHa duTtaercs B 4 ceMecTpe, MpEeIIecTBYyeT OJOKy 00s3aTenbHbBIX
npoecCHOHANBHBIX TUCIUIUINH, TakuX Kak «[lumesas xumus», «Xumus u Gu3NKa MOJIOKa U
MOJIOYHBIX TPOIYKTOB», «METONIbl WCCIEIOBAHUS MOJIOKA W MOJIOYHBIX IPOTYKTOBY,
«buonornyeckn aKTUBHBIE U MUIIEBbIE T00aBKU B MOJIOYHON OTpacin», « [eXHOIOTHs MOJIOKA U
MOJIOYHBIX TTPOTYKTOB.



2. IlepeyeHb IVIaHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO IMCHMILINHE,
COOTHECEHHBIX C MVIAHUPYEMBIMHU pe3yJabTATAMHU 0CBOEHHS 00pa30BaTeJIbHOM

NPOrpamMMbl
Koapr | ®opmyanpoBka NHauKaTOPBbI JO0CTHKEHUS ILiianupyembie pe3yJibTaThl
KOMIIETEH| KOMIICTCHIHNH KOMIIETECHIINH Oﬁy‘leHI/IH
MU
OIIK-2 |Crnocoben OIIK-2.1 3HATB. TEOPETHUECKUE OCHOBBI
IIPUMEHSATH 3HaeT W TPAMOTHO ONEpPUPYET| OMOXUMUHM, OCHOBHBIE BOIPOCHI
OCHOBHBIC OCHOBHBIMU 3aKOHaMUu u obMeHa BCIICCTB U DOHCPIrUHu B
3aKOHBI ¥ |MeToaaMu ycclie[oBanuii| ’KUBOM CHCTEME M BO3MOKHOCTh UX
METO/IbI _ lecrecTrenmpix HAyK ju1si TPEMEHEHHUS B IPOQECCHOHAIBHOM
UCCHENOBAHUMA oy epyg 3anay| ACATEIBHOCTH;
ECTECTBEHHBIX |10 o cponaTbHOI YMeTb: TNpPUMEHSATH OCHOBHBIE
HayK JUISL 3aKOHBI U METOJIbl OMOXUMHUYECKUX
e TEIbHOCTH 9
pelieHus 3anad WCCIIEIOBaHUM I peLIeHHs 3a1a4
npodeccuoHaib npodeccuoHanbHOM
HOM nesrenbHOCTH JIeSITEIIbHOCTH;
Nmern HABBIKH BJIa/ICHUS
TEOPETUUECKUMHU OCHOBaMU
Oouoxumun B TNPOodhecCHOHAILHON
JESITEIIbHOCTH.
OIIK - 2.2 3HaTh: OCHOBHBIE 3aKOHB]
OcymiecTBISIET BHIOOP 3aKOHOBECTECTBEHHOHAYYHBIX  JIUCIMILIAH
M METOJOB  HCCJEIOBAaHUH|IISA pelIeHHs] CTaHAAPTHBIX 3a7a4 B
€CTECTBEHHBIX HayK JUISIIpoeccoHaNbHOM 1S TEIbHOCTH
pEIIeHNsT KOHKPETHOW 3amaunlyMeTb: OOOCHOBBIBATH OCHOBHBIE
MpoQeCcCHOHAILHON CCTCCTBCHHBIE M  OMOJOTHYECKHE
EeATEIBHOCTH 3AKOHBl W pPEANU30BBIBATH HX B
PO eCCHOHAIBHON e TETHHOCTH
Baaners: OCHOBHBIMU
€CTECTBEHHBIMH, OHOJIOTHYECKUMU
148 npoeccuoHaTbHBIMH
MOHATUSIMM, a TakXe MeToJlaMu
pu pereHnn
oO1enpodecCHOHANBHBIX 3a]1a4
OIIK - 2.3 JlemoHcTpupyeT |3HaTh. TEOPETUUYECKHE OCHOBBI
yMeHUe MPUMEHSTH | ONOXMMHUHU, OCHOBHBIE BOIIPOCHI
KOHKPETHbIE 3aKOHBI 1 |o0MEeHa BEIIeCTB W HHEPIUU B
METOJIbl E€CTECTBEHHBIX HAayYK |JKHBOM CHCTEME

AJI1 KOMIIJICKCHOTO PCHICHUA
IMPONU3BOJACTBCHHBIX 3a/1a4

YMeTh: IMPUMCHATH KOHKPCTHBIC
3aKOHbI H MCTO/bI OMOXHUMHHU B
KOMIIJICKCHOM pCeHICHUN
IMPOMU3BOJACTBCHHBIX 3a/1a4

BJ'Ia)leTbI HCIIOJIb30BaTh
IMMOJIYYCHHBIC 3HAHUSA W YMCHHSA B
KOMIIJICKCHOM pemiCHUN

IMPOMU3BOJICTBCHHBIX 3a/1a4




3. O0bémM TUCHUNJIMHBI U BU/IbI YU4eOHOH padoThl

3aounas Gopma
Ounas ¢popma oOyueHHs oByueHs
00BEM YacoB | BCETO YacoB
Bunsr pabot BCErO 5 5
3au.ej./ g <
5} (0]
4acoB ;) ;);
- e
OO61mmast TPyA0EMKOCTh AUCIUTUIAHBI 5/180 5/180 5/180
AynuTtopHas padora: 74 74 18
Jlexumn 32 32 8
[TpakTHueckue 3aHATHS - - -
JlaGopaTopHbie pabOThI 42 42 10
Jpyrue Buapl ayJUTOPHBIX 3aHATUN - - -
[Tpendk3aMeHalMOHHbBIE KOHCYIIbTAIlNH - - -
KPBOC 40 40
CamocTosTenbHas paboTa o0yJaronmxcs, 4ac 66 66 162
Bun mpoMexxyTo4HOH aTrTecTanuu (3a4€T, 3a4yeT,’K3aMEH (3au4eT,’K3aMEH| 3a4eT,7K3aMeH
PK3aMEH)
4, Conepmaﬂne JUCHHUITIJIMHBI
4.1. Pa3nenbl IMCUMIIMHBI M BUIBI 3aHATHI (TeMATH4YeCKHUIl TJIaH).
11\/?1 Pazpen nucuuninuHbl JI 113 JIP KPBIC CPC
ouHas ¢popMa oOyueHus
Monynse 1. Cratuueckast GMOXUMHUS 16 - 22 20 60
Paznen 1. Beenenue. CtpoeHue KJIETKH. YTIEBOJIBI. 10
8 - 14 30
Jlumpel. benku. HykiienHOBBIE KMCIIOTHI
Paznen 2. Butamunbl. 'opmoHbl. DepMeHTEHI 8 - 8 10 30
Monynb 2 Jlunamudeckast OHOXUMUS 16 - 20 20 60
Paznen v3. OOMeH OCHOBHBIX I'pYMI BELIECTB U dHEPTUU 10 i 8 10 40
B )KMBOI cucteme
Paznen 4. buoxumus msica, MACONPOAYKTOB, MOJIOKA U 6 ) 12 10 20
MOJIOKOIIPOYKTOB
3aouHas popma o0yyeHHs
Mouyinb 1. Cratndeckas OHOXIMUS 4 - 6 80
Pasnen 1. BBemenme. CTpoeHHE KIETKH. YTJIEBOIBIL.
2 - 4 40
Jlummnpel. benku. HykiienHOBBIE KMCIIOTHI
Pasnen 2. Butamunsl. I'opMoHbl. DepMEHTBI 2 - 2 40
Monyis 2 Jlnnamudgeckast OMoXumust 4 - 4 82
Paznen 3. OOGMeH OCHOBHBIX T'PYII BEIIECTB U dHEPTUU 3 ) 9 48
B )KMBOI cucteme
Paznen 4. buoxumus msca, MICONPOAYKTOB, MOJIOKA U 1 ) 9 34
MOJIOKOIIPOIYKTOB

4.2. ConepxxaHue pa3/iesioB y4eOHOM AUCHUNIHHBI




Moayas 1. CtaTnueckasi 0MOXUMHSA

Paznen 1. llens u 3amaun 6uoxumun. Mcropus pazsutus OMOXuMuHM Kak Hayku. KineTka —
OCHOBA XUBOU cHCTeMbl. Bo/la Kak OCHOBA JKM3HH. YTIJIEBOABI: KJIAaCCU(DUKAIIHS, CUCTEMATHKA,
GbyHKIIMOHAIBbHOE HAa3HAYEHME, CTPOCHHE U CBOICTBa, mpenctaBuTenu. O01Ias XxapakTepucTuKa
yrieBogoB. @PyHKIMU yriaeBofoB. MoHOcaxapuabl: CTpOCHHME, HOMEHKiarypa. @Dusuko-
XUMHYECKHE CBOMcTBa MoOHOcaxapuaoB. Omnurocaxapunsl. Ilomucaxapunsl —(TJIUKaHBI).
PesepBuble momucaxapuabl. CTpykTypHble noiaucaxapuibl. IIpakThuueckoe npUMEHEHUE
yraeBoaoB. JIunuasl: kiaccupukanus, CucTeMaTuka, pyHKIHOHAIbHOE Ha3HAUYEeHUE, CTPOCHHE U
cBoiicTBa, mnpenctaBurenn OOmas xapakrepucTuka. buonorndyeckue (GyHKIMM JHIHAIOB.
Knaccudukanus nunuaos. [Ipocteie TUNUIbI, UX TPYIIBI, XapaKTEPUCTUKA UX, ITPEICTABUTEIH.
CrnoxxHple UMbl HA OCHOBE (GocaTHIHON KHCIOTHI MU HAa OCHOBE AMHHOCIHUPTOB, HX
XapaKTepUCTHKA U IpeacTaBuTend. Paznuuns B GyHKIIMOHATHLHOM Ha3HAYEHUH U CBSI3b €T0 CO
CTPYKTYypoil. AmbuduabHbIe CBOWCTBA CIOXKHBIX JIMIUIOB. belKkn ©W aMHUHOKHCIOTHI:
KJacCU(UKalus, CUCTEMaTHKa, (YHKIUOHAIHLHOE Ha3HAUYE€HHUE, CTPOEHHE U CBOMCTBA,
npencraButenu. CTpyKTypa U KiIacCHpHUKAIMs aMUHOKHUCIOT. CTepeoXuMusi aMHHOKHUCIOT.
DU3NKO-XUMHYECKUE CBOWCTBA AMUHOKHCIIOT. AMMHOKHUCIIOTHI KaK JIEKAPCTBEHHBIE BELIECTBA.
YpoBHU  CTPYKTyphl O€IKOBOM MakpoMoJjeKynbl. buomornueckue ¢yHKIuM OETKOB.
Knaccudukanus 6enkoB. Oubpmnspusie 6enku. ['moOynspubie 6enku. [IpocTeie U cliokHbIE
Oenku. PU3NKO-XUMHUYECKUE CBOMCTBA OenkoB. [IpmMeHeHne OeKoB B BETEPUHAPHON MTPaKTUKE.
HyxknenHoBble KHCHIOTHI: Kiaccuukanusi, cuCTeMaTHKa, (YHKIHMOHAIbHOE Ha3HAYEHUE,
CTpOCHHE W CBOWCTBa, mpenctaBurend. OOmas XapakTepUCTHKA. XHUMHYECKHH COCTaB
HYKJIEMHOBBIX KHUCIOT. A30TuCThie oOcHOBaHMs. Hyxneosuasl. Hykneotunsl. Ilpupoansie
HYKJICOTHABI HMX CTpyKTypa © (yHKmuu. Makposprudeckiue HyKiIeoTuarpudocdars.
[Muknuyeckue HykiIeoTuasl. Hykieotuasl B coctaBe kKodepmeHTOB. CTpykTypa U (GYHKIUH
JIe30KCUPUOOHYKICHHOBBIX KHCIOT. CTpyKTypa ¥ PyHKIIH PHOOHYKIEUHOBBIX KHCIIOT.

Paznen 2. ButamuHbl: Kiaccu(uKanus, CHCTeMaTHKa, (YHKIMOHAIBLHOE HA3HA4YCHHE,
CTPOCHHUE U CBOWCTBA, mpeacTaBuTenn. O0mas xapakTepucTuka u kiaccudukamnus. Hapymenue
OanaHca BHUTaMHUHOB B JKMBOTHOM opranusme. JKHpo- U BOJOPACTBOPHUMBIE BUTAMHUHBI, HX
oTnuuMs U ocobeHHoctu. [IpeacraBurenu >kMpoOPacCTBOPUMBIX BUTAMUHOB U UX XapaKTEPUCTUKA.
[IpencraBuTenn  BOAOPAaCTBOPHUMBIX ~ BUTAMHMHOB M HX  XapakTepuctuka.  OCHOBBI
OHAOKPUHOJOTUU. ['OpMOHBI KUBOTHBIX U uenoBeka. KineTku - MumeHu. PenenTopsl
Knaccugukanus ropMoHoB. buonornueckue coiicTBa TOpMOHOB. buosioruueckoe neiictBue
TOPMOHOB. MeXaHu3M JA€UCTBUS TOPMOHOB. ['OpMOHBI LEHTPANbHBIX Keie3. ['opMOHBI
nepugepuyeckux kene3. IIpocrarmangunsl. ['opmonsr JKKT. OCHOBBI  3H3UMOJIOTHH.
@®epMeHTBI, UX CBOICTBA, OTJIMYUS OT OOBIUHBIX KaTanu3aTopoB. CTpoeHue (epMeHTOB, IEHTPbI
depmentoB. Kiaccudukanus u HOMEHKIATypa (epMeHTOB. MexaHu3M JeWCTBUS (PEepMEHTOB.
OcHoBBI (hepMEHTATUBHON KMHETUKU. Perymsmus akTuBHOCTH (pepMeHTOB. MynbTu(EepMEHTHbIE
KoMIuieKcsl. [Ipumenenue GpepmMeHToB.

Moayab 2. lunaMmnyeckasi 0MOXUMMS

Paznen 3. OOMeH BemiecTB M 3HEpPruu B kuBOil cucreme. IloHsTHe 0 Merabonu3Mme.
OOmass xapakTepucTHKa OOMEHa BEIIECTB W OSHEPruM B KWBOW cucrteme. OCHOBBI
TEPMOJIMHAMHUKHN U TEPMOXUMUU. DU3UKO-XUMHUUECKUE CUCTEMBI U UX Kiaccupukanus. OOmas
XapaKTepUCTHKAa DPACTBOPOB BBICOKOMOJEKYISPHBIX BemiecTB. benku kak kosmtouasl. Ilytu
o0pa3oBaHUs JHEPrUM B KUBOW cucrteMe. buonornyeckoe okucieHue. OOMEH YIieBOJOB.
I'mukomu3 u Opoxxenue. ['nukoreHonn3 u rinukoreHnes. Ilento3zodocdarubiii muxi. Lukn
TPUKapOOHOBBIX KUCIOT. BHYTpUKIIETOUHBIH 0OMEH yriieBO10B. [ IMKONIN3 — IEHTPaIbHBIN MyTh
KaTtaboJu3Ma YIJIeBOAOB. [ JIMKOreHONMu3, €ro CBSA3b C IIMKOJIM30M. DHEpreTH4ecKuil OanmaHc
[JIMKOJIM3a M TIIMKOTreHonMu3a. bpoxkenue, cBsa3b ¢ rmukonu3oM. IlenrozomonodochaTHbiil MyTh.
OxucnutenpbHoe JeKapOOKCHIMpPOBAaHUE MUpYyBaTa. XHMHU3M peakUuil LHKJIAa TPUKAPOOHOBBIX
KucinoT. bamanc sHeprum. buocunTes rmoko3bl. buocuHTes rmkoreHa. Perymanus
MeTtabonn3ma yrieBoaoB. OOMeH TunuaoB. JIMMoIu3 U TUIMOTeHOIN3.



[lepeBapuBanrie W  BcachblBaHWE JIMOWAOB TUIM  (KopMa). TpaHCmopT  JUOUAOB.
BryTtpukierounsiit ooMen nunuaos. Karabonusm TpuammiriunepunoB. OKUcIeHrne TIUulepruHa
U KUPHBIX KHCIOT. bamaHc 3Heprum B 3THX mporeccax. KeroHoBble Tena, uX OMoJIorhyecKas
poib, 6uocunTe3. buocunres nunuaoB. CTpoeHHe KIETOYHBIX MeMOpaH U uX aunuabl. OoMeH
aMUHOKHCIIOT. BeiBegenue azora. Mcnonb3oBanue 0€3a30TUCTOTO OCTATKA aMUHOKUCIIOT.
[TepeBapuBanue OenkoB B JKKT u BHYTpUKIETOYHBIM mpoTeonu3. JlesamMuHHUpOBaHUE,
TpaHCAaMUHUPOBAHUE, HEMPSAMOE J€3aMUHUPOBAHNE aMUHOKHUCIIOT. [IpeBpaliienue yriepoiHoro
ckesiera aMMHOKUCIOT. [lyTn HelTpanu3anuu ammuaka. buocunre3 MoueBuHbI. bruomornueckas
duKcanus MOJEKYIIPHOTO a3ora. Perymsmus OnocuHTe3a aMUHOKUCIOT. OTACNbHBIE BOTIPOCHI
MOJICKYJISIPHOM OMOJIOTHUHU: pEeIUTUKALKs, TPAHCKPUMIMs, TpaHchsauus. OOIe MpPUHIMIIBI
B3aMMOCBsI3M MeTabonmdeckux myrteil. Cunare3 [JHK (perumikarusi): WHUIUALNS, DJIOHTANUS U
tepmuHanus cunre3a. Pemapanus JIHK. Cunare3 PHK (Tpanckpuniiys): HHUIIMALINAS, JIOHTAIUS
u TepmuHauus. ['enermyeckuit koA. TpaHcnsuus: WHULMALKS, DJIOHTALMS U TEPMUHAIUA.
AKTHBaIMs U peKOTHUIUS aMUHOKUCIOT. [Iponieccunr. Perynsauusa cunrtesa 6emnka.

Paznen 4. buoxumwuss wmblmedHodl TkaHu. MeimeyHoe cokpamienune.  OOmmas
XapaKTepUCTUKA MBIIMIEYHOW TKaHH. XUMHUYECKUH COCTaB CKEJNETHON MyckynaTypbl. OOMmeH
BEIIIECTB B MBIIICYHOU TKaHU. MBIIIEYHOE COKpalieHue. buoXxumusi mocCMepTHOTO OKOYEHEHUSI.
buoxumunueckue mnponeccsl co3peBaHus Mmsca. llocmMepTHOE OKOYEHEHHE, YTO 3TO TaKoe.
OcHoBHBIE OMOXMMHYECKHE IPOICCCHI, COIYTCTBYIOIIME W ONPEICISIONHE ero. bruoxumus
co3peBaHus Msca. CTpo€HHE MOJIOUYHOW HKejie3bl. buoxumuueckue Mpolecchl CHHTE3a
KOMITOHEHTOB MOJIOKA. AJIbBEOJISIpPHAS TKaHb U €€ 3HAYCHHE. 3HAYCHUE COCTMHUTEIbHON TKaHU
B CHHTE3€ KOMIIOHEHTOB MOJIOKa. Buael cekpenuu mosioka. buoxumusa monoka. XUMHUYECKUH
coctaB Mosioka. Co3peBaHne MoJjioKka. buoxumusi mpor3BOACTBA MOJIOYHOKHUCIIBIX TMPOIYKTOB U
CBIPOB.

4.3. [lepeyeHn TeM JeKuuin

O0BéM, u
Ne
i Tema nexuu dbopma oOyueHust
OYHas | 3a04Has

Mopnyas 1. CtaTnyeckasi 0MOXHMHSA 16 4
Paznen 1. 8 2

1 Tema 1. Llens u 3agaun 6uoxumun. Mictopus pa3BuTHs OMOXUMUU KaK 1

" Hayku. KiieTka — ocHOBa *UBOM cucTeMbl. Bosia kak OCHOBa JKU3HU.

2 Tema 2. YrieBoabl: kiaccudukanys, CucTeMaTuka, PyHKIIMOHATBHOE 2 05
" Ha3Ha4YeHHe, CTPOECHUE U CBOMCTBA, MPEJACTABUTEIN ’
3 Tema 3. Jlunuapl: knaccuguKkanus, CHCTeMaTHKa, (YHKIIMOHATEHOE 5 05
" |Ha3HAYeHHUE, CTPOCHUE U CBOMCTBA, MPEICTABUTEIIN ’
4 Tema 4. benku 1 aMUHOKUCTIOTHI: KJIacCU(PUKAIIUsI, CHCTEMAaTHKa, 5 05
" [byHKIIMOHANEHOE Ha3HAUEHUE, CTPOSHUE U CBOWCTBA, MPEJCTaBUTEIN ’
5 Tema 5. HykienHOBBIE KUCITOTHI: KIacCU(PUKAIIHS, CHCTEMATHKA, 1 05
" [byHKIIMOHANEHOE Ha3HAUEHUE, CTPOSHUE U CBOWCTBA, MPEJCTaBUTEIN ’

Pasznea 2. 8 2
5 Tema 6. ButamuHbl: KilaccuuKalys, CUICTEMaTHKa, (PYHKIIMOHATEHOE 4 1
" |Ha3HAYCHHUE, CTPOCHUE U CBOMCTBA, MPEICTABUTEIIN
7. [Tema 7. OCHOBBI SHIOKPUHOJIOTHH 2 0,5
8. [Tema 8. OCHOBEI PH3UMOJIOTHH 2 0,5




Moayab 2. lunaMmnyeckasi 0MOXUMMS 16 4
Pasznea 3. 10 3
9 Tema 1. OOMEH BelIecTB ¥ SHEPTUH B )XKUBOM cucteme. [lonarue o 2 05
__mMerabonusme :
10 Tema 2. OOMeH yriieBo10B. | Tukoan3 u OpoxeHue. [ THKOreHou3 1 4 1
" rmukorenes. Ilento3ohocdarupiii k. Llukin TpukapOOHOBBIX KHUCIOT
11. Tema 3. OOMmeH TUIIUIOB. JIUIIOIN3 U TAIOT€HOJIN3 1 0,5
12 Tema 4. OOMeH amMmuHOKHCIOT. BeiBeaenue azora. Mcnonb3oBanne 2 05
" |6€3a30THCTOTO OCTaTKA aMUHOKHUCIIOT ’
13 Tema 5. OTenbHBIE BOIPOCH! MOJICKYIJISIPHON OMOJIOTHH: PETUTUKALIHS, 1 05
" [TpaHCKPHIIKS, TPAHCIISAIINS ’
Paznea 4. 6 1
14. Tema 6. bBruoxumus MBIIIICYHON TKaHH. MBIIIIEYHOE COKpAIICHUE 2 0,5
15 Tema 7. BUOXHMHSI MOCMEPTHOTO OKOYEHEHMs. buoxumuaeckue 1
" [mporiiecchl co3peBaHus Msica
16 Tema 8. CTpoeHne MOTOYHOU *kele3bl. BuoxuMudeckue npoieccol 2 05
" |cMHTEe3a KOMIIOHEHTOB MOJIOKA ’
17. [Tema 9. buoxumusi MmosoKa 1 -
Bcero 32 8
4. 4.11epeyeHb TeM NPAKTHYECKHUX 3aHATHH (CEeMHMHAPOB)
O0BéM, u
Ne
i Tema mpakTHYECKOTO 3aHATHS (CEMUHApa) dbopma o00yueHus
O4YHasl | 3a04Has
He npenycMoTpensr
4.5. IlepeyeHb TeM J1a00PATOPHBIX padoT
O0BéM, u
No
wn Tema 1abopaToOpHOTO 3aHATHS ¢dopma oOyueHus
O4YHast | 3a04Hast
Mopayasb 1. CtaTuueckasi 6MOXUMHUSA 22 6
Paznen 1. Beenenue. Ctpoenue kinetku. YraeBoabl. Jlunuasl. benku. 14 4
HyKk1ienHOBBIE KHCIIOTHI
Tema 1. YrieBossl: kiaccuuKkamms, CUCTeMaThKa, (QyHKIIMOHAIBHOE
1. |Ha3HaveHHe, CTPOCHUE U CBOMCTBA, MpeacTaButenu. OnpeaeneHne 4 1
[JIFOKO3bI B CBIBOPOTKE KPOBU
Tewma 2. Jlunuapl: knmaccuduKaius, cicTeMaTuka, GyHKIIMOHATBHOE
2. [Ha3HA4YCHHE, CTPOCHUE M CBOMCTBA, MpejicTaBuTeu. OnpeaeneHue 2 1
XOJIECTepUHA B CBIBOPOTKE KPOBU




Tema 3. benku 1 aMUHOKUCTIOTHI: KiTacCU(PUKaIUsl, CHCTEMAaTHKa,
3 (G yHKIIMOHATHHOE HA3HAYCHHE, CTPOCHHE U CBOICTBA, MTPEICTABUTEIIH. 4 1
" |Onpenenenue 6emka B CBIBOPOTKE KPOBU PA3TMIHBIMUA METOIAMH.
Xpomarorpadusi aMHHOKHCIIOT.
Tema 4. HykiienHOBBIE KHCIIOTBI: KIacCH(UKAIIKS, CHCTEMATHKA,
4. |byHKIMOHALHOE Ha3HAYCHHE, CTPOCHUE U CBOWCTBA, IPEICTABUTEIIN. 4 1
Onpenenenne cocrapisironux yacteit HK B ruaposnuzare aposxokei.
Pasnen 2. Butamunsl. 'opMoHbl. DepMeEHTHI 8 2
Tema 1. Butamunbl: kinaccudukanuys, CucTeMaTuKa, GyHKIIMOHAIBHOE
5. |[Ha3HayeHUE, CTPOEHUE U cBoiicTBa. OnpeneneHrne KapoTuHa B 2 1
CBIBOPOTKE KpoBH. KauecTBEeHHBIC peaKIMi HA BATAMHUHBI.
6 [Tema 2. OCHOBBI SHIOKPHUHOJIOTHH. 2
7 Tema 3. OcHOBBI 3H3UMONOTHU. CIeIU(UIHOCTD ACHCTBUS 4 1
" |pepmeHTOB. 3aBUCHUMOCTD CKOPOCTH (hePMEHTATUBHBIX PEAKIIHi.
Moayab 2. luHaMmuyeckasi 0MOXUMMS 20 4
Pa3nen 3. OOMeH OCHOBHBIX TPYIII BEUIECTB U SHEPTUU B )KUBOU CUCTEMEO 8 2
8 Tema 1. OOMeH BeliecTB U SHEPTUM B )KUBOM cucteMe. [loHsaTue o 1
" Metabonuzme. OnpeaeneHue NPOMEKYTOUYHBIX METa0O0INUTOB.
9 Tema 2. OOMeH yrineBojoB. ['nukonu3 u Opoxkenue. ['nukoreHoans3 u 2 1
rnukoreHe3. OnpeseneHue NpoMeKyTOYHBIX METa00IUTOB OOMEHa.
10. [Tema 3. OOMeH TUIUIOB. JIMIIONIN3 U JIUIIONEHOIIN3 2 -
4 Tema 4. OOMeH aMHHOKHKCIIOT. BeiBegenne azora. Mcnons3oBaHue 5 1
0€3a30THCTOr0 OCTATKa aMMHOKHUCIOT. OnpeiesieHne aMMHaKa.
5 Tema 5. OTaenbHbIE BOPOCH MOJIEKYISAPHOM OMOJIOTHU: PETIIHKAIHS, 1
TPAHCKPUIILINS, TPAHCIISIUS
Paznen 4. buoxumus msica, MICOIIPOIYKTOB, MOJIOKA U MOJIOKOIIPOJTYKTOB 12 2
1 Tema 1. buoxumust MplliedHOM TKaHU. MBILIEYHOE COKpAIICHHE. 4 1
" |Onpenenenne 6€TKOB MBITIICYHON TKAHM.
2 Tema 2. buoxumusi nOCMEpTHOTO OKOUYEHEHHs. buoxumuueckue 5
" [IpoLEecChl CO3PEBAHUS Msica
3 Tema 3. CTpoeHre MOJIOYHOM kene3bl. buoxumudeckue mpouecchl 4
" lcMHTE3a KOMIOHEHTOB MOJIOKa. OTaeNbHBIE KOMIIOHEHTHI MOJIOKA.
4 Tema 4. buoxumus monoka. OnpenesieHue KUCIOTHOCTH MOJIOKa 1 5 1
" [MOJIOKOIPOJYKTOB.
Bcero 42 10

4.6. Buabl caMoCTOATEIbHOM padoThl CTYICHTOB U IepeYeHb Y4eOHO-METOAUYECKOro
olecrievyeHus1 V1 CAMOCTOSITEIbHOI PadoThl 00y4AIOLINXCH

4.6.1. TloaAroTroBKa K ayIMTOPHBIM 3aHATHAM



Marepuainst

JAUCHUIITIMHBI U TIOATOTOBKHU CTYACHTA K ITPAKTUYCCKUM 3aHATHUAM.
HpI/I MMOATOTOBKC K ayAUTOPHBIM 3aHATUAM CTYACHT AOJIKCH!

U3YYUTh PEKOMEH]IYyEMYIO TUTEPaTypy;

JEKUUWA SIBISAIOTCA OCHOBOW I M3YYEHUsS TEOPETHUUYECKOW 4YacTH

IPOCMOTPETH CAMOCTOATEIBHO JOTIOJHUTENBHYIO JUTEPATYPY 110 U3y4aEMOU TEME.

OCHOBHO# IIENIBIO IMPAKTUYCCKUX 3aHATHH SBJISETCS HN3YUYCHUC OTACIBbHBIX HauoOoee
CJIOKHBIX WU MHTCPCCHBIX BOIIPOCOB B paMKaX TCMbI, a4 TAKXKXC KOHTPOJIb 3a CTCIICHBIO YCBOCHHA
HpOfII[éHHOFO Mar€puralia 1 XO0J40M BEIIIOJIHEHUA CTyJCHTaMU CaMOCTOSATEIbHON pa6OTBI.

4.6.2. IlepeyeHb TeM KYpPCOBBIX padoT (IPOEKTOB)

Ne
/o

Tema KypcoBOT0 MPOEKTUPOBAHUS, KYPCOBOW PabOTHI

KypcoBbie paboThl (IPOEKThI) HE IPETYCMOTPEHBI.

4.6.3.

Ilepeyens Tem pedepaToB, pacueTHO-

rpaguyeckux padbor

No
n/o

Tewma pedepara, pacueTHO-rpaduIecKux padoT u Jp.

Pedepartsl, pacueTHo-rpaduueckre paboThl HE 1T

pPEeaAyCMOTPCHBI.

4.6.4. TlepeuyeHn TeM ) | yueOHO-MeTOAMYECKOr0 odecrneueHus IS
CAMOCTOSITEIbHOM Pa0d0ThI 00y4arouXCcs
O0BéM, u
No . YyebHO-MeTOANYECKOe dbopma
Tema caMoCTOSATENHHON PaOOTHI
n/n o0ecrieueHue o0yueHus
OYHas | 3a09Has
Mopayas 1. CtaTtnyeckasi 0MOXHMHSA 33 80
Pa3nen 1. Beenenune. Ctpoenue kierku. YriaeBoabl. Jlunuasl. bejaku. 15 0
Hyxk/1enHoOBbI€ KHCJIOTHI
1. Henr m 3amaun Oumoxumuu. Hctopusl.Komos B.II., IlIBemoBal 15 40

pa3BUTUsI OMOXMMHUM Kak Hayku. Kietka —
OCHOBa HMBOM cucTeMbl. Bojga KkKak OCHOBa
PKA3HU. Yrnesonsr: KJaccu(uKanus,
cucTeMaTuka, (QYHKIHOHAJIHLHOE Ha3HAYCHUE,
CTpOCHHE W CBOWCTBa, mpenactaButenu. OOmas

B.H. brnoxnmms.
Yyeonuk / B.II. KomoB -
M.: [Ipoda, 2006

2. CycnsiHok .M.
(OCHOBBI OMOXHMUH:
yaeOHuk/I". M.
CyClsSHOK.- 2-¢ u31.,
ucn.- M.:MlHDA-M.,
2022. - 400 ¢

XapaKTEepPUCTUKA YTJIEBOIOB. DOyHKIIUA
YTJI€BOJIOB. Monocaxapusi: CTpOEHUE,
HOMEHKJIaTypa. PU3NKO-XUMUYECKUE CBOMCTBY
MOHOCaXapHu0B. Onurocaxapubl.
[Tonrcaxapuael (TnuMKaHbl). PesepBHEbIE
nonucaxapuapl. CTpYKTypHBIE MONHCAXapUIBL.
[IpakTraeckoe MIPUMEHEHUE YTJIEBOJIOB.
JIummap!: KIaccuguKanus, CHCTEMAaTHKa,
(hYyHKIIMOHATBFHOE Ha3HAUYCHHUE, CTPOCHUE U
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CBOICTBA, MPECTABUTENN OO061as
XapakTepucTuka. buojornueckue  (yHKIHMA
munuaoB. Knaccudukamms nununos. [Ipocteie
MTUTUABI, WX TPYIIBL, XapaKTePUCTHKA WX,
npencraBuTeny. CIOXKHBIE JUMHIBI HA OCHOBE
dbochaTuaHON  KHUCIOTBI M HAa  OCHOBE
AMUHOCIIUPTOB,  MX  XapaKTepUCTUKa U
npencraButend. Paznuunst B pyHKIIMOHAIBHOM
HAa3HAYEHUHM U CBSI3b €ro CO CTPYKTYPOH.
AM(uUIBHbIE CBOWCTBA CIOXHBIX JIMIHUIOB.
benku ¥ aMHUHOKHUCIOTBL:  KiaccuuKarus,
crucTeMaThka, (YHKIMOHAJIBFHOE Ha3HAuCHHE,
CTpOGHHE U  CBOMCTBa,  IPEICTaBUTEIIU.
CTpykTypa H KiIacCU(pHUKAIUS aMHHOKHUCIIOT.
Crepeoxumusi AMUHOKHCIIOT. PuzuKo-
XUMHAYECKHE CBOICTBa AMUHOKHCIIOT.
AMHUHOKHUCIIOTBI KaK JIEKapCTBEHHBIE BEIIECTBA.
YPOBHU CTPYKTYphI OEIIKOBOM MaKpOMOJIEKYJIBI.
buonoruueckue byHKIIH OeIKOoB.
Knaccudpukanus ~ GenkoB.  DuOpHILIApHBIC
ocenku. ['noOynsipapie  Oenku. IIpocteie u
CJI0KHBIE OenKH. OU3UKO-XUMUYECKHUE,
cBoiictBa OenkoB. IIpumeHeHue OeIKOB B
BETEPUHAPHOM MIPAaKTHKE. HyxneunoBele
KHCIIOTBI:  KJacCU(UKalusi,  CUCTEMAaTHKa,
(YHKIIMOHATTPHOE HAa3HAY€HUE, CTPOCHUE U
CBOICTBA, MpEACTaBUTENH. O6mas
XapaKTePUCTHKA. XuMUYecKuit COCTaB
HYKJIEUHOBBIX KHUCJIOT. A30THCTbIE€ OCHOBAHHMSI.
Hyxneo3uab. Hyxneotnast. IIpupoausie
HYKJICOTHAbBl HMX CTPYKTypa M  (QYHKIHH.
Maxkpospruyeckue HYKJICOTUATpUPOChATHI.
[{uknuueckne Hykineotuasl. Hykieotuasl B
coctaBe KopepmeHToB. CTpyKTypa U (yHKIHH
Ne30KCUPUOOHYKIIEMHOBBIX KUCIOT. CTpyKTypa
1 QYHKIIUN pUOOHYKIEHMHOBBIX KHCIIOT.

Pa3nes 2. Buramunbl. I'opmonbl. @epMeHTBI

18

40

11




BuramuHsI: KJaccuukanus,
crucTeMaTuka, (YHKIMOHAJIBbHOE Ha3HaueHHeE,
CTpoeHue UM cBoiicTBa, npezacraButenu. OOmas
XapaKTEPUCTUKA u Kiaccuukanus.
Hapymenue 0anaHca BUTaMHUHOB B YKHMBOTHOM
opranusme. JKupo- M BOAOPaCTBOPHUMBIEC
BUTAMMHBI, HX OTJIMYUA U OCOOEHHOCTH.
[IpencraBuTenu KUPOPaACTBOPUMBIX BUTAMUHOB
u  ux  xapakrepuctuka. IIpencrasurenn
BOJIOPAaCTBOPUMBIX BUTAaMUHOB u ux
XapakTepucTuka. (OCHOBBI 3HIOKPUHOJIOTHMH.
['opMOHBI KUBOTHBIX M YeloBeKa. Kierku-
MULICHHU. Penentopsl. Knaccugukanus
TOPMOHOB. bronornyeckue cBOMCTBa TOPMOHOB.
buonornueckoe NENCTBUE TOPMOHOB.
MexaHu3M  JIeMCTBUS TOPMOHOB. ['OpMOHBI
LEHTPAJIbHBIX Kelles. I"'opmoHB]
nepudepuyecknx ckene3. [IpocrarmanauHbL.
l'opmonbl  JXKKT. OcCHOBBI  3H3MMOJIOTHH.
DepMeHThI, UX CBOMCTBA, OTIMYUSA OT OOBIYHBIX
katanu3aTopoB. CtpoeHue (GpepMEeHTOB, LIEHTPHI
(depmenToB. Kiaccudukauus u HOMEHKIATypa)
(dbepMeHTOB. MexaHu3Mm neicTBus (HepMEHTOB.
OcHOBBI (epMeHTaTUBHON KHHETUKH.
Perynsanus AKTUBHOCTH (bepMeHTOB.
MynbTudepMeHTHbIe KOMIUIEKCHI. [IpuMenenue
(bepMeHTOB.

1.Komor B.II., IlIBenosa
B.H. buoxummus.
Vueonuk / B.I1. Komos -
M.: JIpoda, 2006.

2. Cycnsnok .M.
(OCHOBBI OMOXVMUH:
yaeonuk/I". M.
CyCIISIHOK. - 2-¢ u3]1.,
uci.- M..:MH®DA-M.,
2022. - 400 ¢

18

40

Moayab 2. luHamMmuyeckasi 0MOXUMMS

33

82

Pa3nes 3. O0OMeH OCHOBHBIX I'PYII BelIECTB U JHEPIMH B )KUBOH cHUCcTeMe

20

40

3.

OOMeH BelIeCTB U HHEPIUU B SKHUBOU
cucreme. Ilonsatue o wmerabonuszme. OOmas
XapaKTepUCTHKa OOMEHa BEIECTB M HHEPIUU B
KUBOM cucteMe. OCHOBBI TEPMOJUHAMHUKU U
TepMOXUMUH. PUBHKO-XMMHUYECKHE CUCTEMBI U
ux kjaccudukanusa. OOmas XapakTepHUCTUKA
[PaCTBOPOB ~ BBICOKOMOJIEKYJISIDHBIX ~ BEILECTB.
benku kak komuouabl. Ilytu o6pasoBanHus
DHEPrUM B JKMBOM cucteme. buonormueckoe
okuciaeHue. OOMeH yrieBonoB. [nmkonu3 wu

OpokeHHe. [ JIMKOTeHONMM3 U TJIMKOTEHE3.
[lenTo30docharHbIii UK. Hwnkn
TPUKapOOHOBBIX KHCJOT. BHYTpUKIETOUHBIH

O0OMeH yrieBojoB. [JIMKOIM3 — HEHTPATbHBIN
nyTh KaTaOonu3Ma yrieBojoB. [ NukoreHomms,
€ro CBsI3b C TJIMKOJIN30M. OHEPreTU4YEeCKUN
0ajaHc ~ TIAMKONW3a M TJIMKOTEHOJIM3A.
bpoxenne, CBSI3b c TJTUKOJIN30M.
[TenTo30oMoHO(OChHATHBIIH MyTh.
OKHCIUTENBHOE NeKapOOKCUITMPOBAaHUE

1.Komor B.II., IlIBenosa
B.H. brnoxnmms.
Yueonuk / B.I1. KomoB -
M.: dpoda, 2006.

2. Cycnsanok .M.
OCHOBBI OMOXHMUH:
yaeOHuK/I". M.
CyClsSHOK.- 2-¢ u31.,
ucm.- M.:MHDA-M.,
2022. - 400 ¢

nupyBara. XHUMHU3M peakuuin LMK

20

40
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TPUKapOOHOBBIX KHUCIOT. bamanc »sHeprum.
buocuHTe3 TIIIOKO3bl. BHOCHMHTE3 TIIMKOreHa.
Perynsmus merabonusma yrieBogoB. OOmeH
NMUNUAO0B. JIMMOJIN3 U TUIIOTEHOJIN3.
IlepeBapuBanue U BCachlBaHUE JIUIUAOB MUIIH
(kopma). Tpancnopt JUIUOB.
BHyTpHUKIE€TOYHBII oOMeH JIUTTUIOB.
Karabonusm Tpuanmnriauuepuaos. OkucieHue
[JIMLIEPUHA U KUPHBIX KUCHOT. bananc sHeprun
B 9TuUX mnpoueccax. KeroHoBeie Tena, HX
Ouosoruueckas poiib, OuocuHte3. buocuuTe3
munuoB. CTpoeHUE KIETOYHBIX MEMOpaH U UX
munuasl. OOMeH aMUHOKHCIOT. BriBenenue
a3oTa. Mcnonp3oBanue 0€3a30TUCTOrO OCTaTKa
AMUHOKHCIIOT.

[TepeBapuBanue 0eJKOB B KKT u
BHYTPHUKJIETOUYHbBIN MIPOTEOIU3.
JlezaMuHMpOBAHMKE, TpaHCAaMUHUPOBAHUE,
HEMpsSIMOE  JIe3aMUHUPOBAHUE AMHHOKHUCIIOT.
[IpeBpamienue YTII€POIHOTO CKeJleTa
AMUHOKHUCIIOT. [lyTn HeWTpaiM3auuu aMMHaka.
buocunres MOYEBUHBI. buonoruueckas
(dbuKcanus MOJICKYISIPHOTO a3oTa. Perymsius
OrocuHTE3a AMUHOKHUCIIOT. OtnenbHbIE
BOITPOCHI MOJICKYJISIPHOM OunoIoruu:
pEIUIMKALMS,  TPAHCKPUILMS,  TPAHCIIALMS.
O6mme MIPUHLIUIIBI B3aUMOCBSI3HU
Metabonmnueckux — nyreid.  Cunrtes  JIHK
(peruKarus):  MHUIMAIMS, OJOHTalMs U
repmuHanus cuHtesa. Penapauua JITHK. Cunres
PHK (Tpanckpumiusi): UHHUIHAIMS, SJIOHTAIIUS
)51 TEPMUHALHS. I'enernueckuii KOZ.
Tpancnauusi:  WHUIMAIMA,  JJIOHTAlUsA U
TepMUHALMS.  AKTHUBalUg W  PEKOTHULIUA
aMUHOKHUCIIOT. [Iponieccunr. Perynsanus cuaTes3a)
Oenka.

Paznen 4. Buoxumus Msica, MACOINMPOAYKTOB, MOJIOKA U MOJIOKOINIPOAYKTOB

13

42

4

broxumMus MbIIIEUHOM TKaHW. MBIIIEUYHOE
COKpalCHHE. Oobmas XapaKTepUCTUKA
MBIIICYHONM  TKaHW. XHUMHYECKHM  COCTaB
CKeNeTHON MycKynarypel. OOMEH BeIeCTB B
MBILIEYHON TKaHU. MBIIIEUHOE COKpalICHHUE.
brnoxnmus MMOCMEPTHOTO OKOYCHCHHSI.
broxumMuyeckue MpoUECChl CO3pEBaHUs Msca.
I[TocMepTHOE OKOYEHEHHE, YTO JTO TaKoe.
OcHOBHBIC OMOXHUMUYECKHUE MIPOLIECCHI,
CONYTCTBYIOIIIME W  ONPEACNSIONINAE  €ro.
buoxumust  co3peBanusi  Mmsca.  CTpoeHue
MOJIOYHOM >KeJie3bl. buoxmmMuueckue mporeccsl
CHUHTE3a KOMIIOHEHTOB MOJIOKA. AJIbBEOJsIpHAs

1.Komor B.II., IlIBenosa
B.H. brnoxnmms.
YueoOnuk / B.I1. KomoB -
M.: Ipoda, 2006

2. CycnsHok ['.M.
(OCHOBBI OMOXHMUH:
yaeOHuk/I". M.
CyClsSHOK.- 2-¢ u31.,
ucn.- M.:MlHDA-M.,
2022. - 400 ¢

3. Kyapsmos JI.C.
Dduznko-xumuueckue u

OHMOXUMHUYECKHUE OCHOBBI

13

42
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TKaHb i ee 3HAYCHHE. 3HadueHHne
COCIMHUTECILHOM TKaHU B CHHTE3¢
KOMITIOHEHTOB MOJIOKa. BUbl cekpenun MoJioKa.
brnoxumMus  MOJIOKa. XHMHYECKHHI  COCTaB
Mosnoka. Co3peBaHue Mosioka. buoxumusy
[MPOU3BOACTBA MOJIOYHOKHCIIBIX MPOJYKTOB M
CBHIPOB.

MPOM3BOACTBA MsCa U
MSICHBIX TTpOAyKTOB. /JI.C.
Kynpsmos. — M.: [lenu
npuHT, 2008.

4. KK I'opbaToBa
DU3NKO-XUMUYECKHE U
OMOXMMHYECKHE OCHOBBI
MIPOM3BOJICTBA MOJIOUHBIX
MPOAYKTOB. YueOHoe
noco6ue / CII6.: [Tutep,
2003.

Bcero| 66 162

4.6.5. Jlpyrue Bu/ibl CAMOCTOSITEIbHOI PadoThI CTY/IEHTOB

Ne Ha3Banue Tembl, YuebHo- O0bem yacoB
paccMaTpuBaeMble BOIIPOCHI MeToHYeCcKoe ¢opma odyuenus
n/n olecrieyeHnue Ouynas | 3aouHas
Monynsb 1. Craruueckast GuoXumus - 20 -
Paznen 1. Beenenue. CtpoeHue KIETKH. 5 - 10
Yraesoapl. Jlunuael. benku. Hyknennosbie E = g > -
KHCJIOTBI ZEQ <
Pasznen 2. Butamunsl. 'opMoHbl. DepMeHTHI ’E E Z g 10 -
Monynb 2 Jlunamudeckast OMOXUMHUS EEC E o 20 -
Pasnen 3. O6MeH OCHOBHBIX TPYHI BEHIECTB U é’_ 2 g 8 5 10 ]
SHEPTHH B )KHBOW CHCTEME 2 T
Pasnen 4. buoxumus wmsca, MSACONPOAYKTOB, % ¥ 10 i
MOJIOKAa U MOJIOKOIIPOJYKTOB
Bcero 40 -
4.7. IlepeyeHpb TeM U BHI0B 3aHATHI, IPOBOJIUMBIX B HHTEPAKTHBHOH (popme
Ne ®dopma 3aHATUA Tema 3ansaTHA WnTepaktuBHbil MeTOq | O0BEM, U
n/m
1. Jleknus [Mumespie n00aBKM, BUIbI U | IHTepaKTUBHAS JIEKIIUS 2
WCIIOJIb30BaHUE
5. DoH/1 OLIECHOYHBIX CPEICTB ISl POBeACHNs MPOMEKYTOYHOM aTTeCTAllUN

[TonHoe onucanue (oHAA OLIEHOYHBIX CPEJACTB TEKYLIEH U MPOMEXYTOUYHOM aTTecTaluu
00yyaroImuxcs ¢ MepeyHeM KOMITeTeHIIUH, ONMCaHUeM IoKa3aTeNel U KpUTeprueB OLICHUBAaHUS
KOMHGTGHHHﬁ, [IKaJI OOCHUBAaHW, TUIIOBBIC KOHTPOJIBHBIC 3aaHWA U METOJAUUCCKHUE MAaTCPUAJIbL
IIPEICTABIICHBI B IPUJIOKEHUHU K HACTOSIIEH IIPOrpaMMme.

6. YyeOHo-MeTOoANYECKOEe 00ecIeYeHue TUCHUTIIMHBI

6.1. Pexomennyemasi iuTepatrypa
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6.1.1. OcHoBHasI IMTEpaTypa

NO H/H ABTOp, Ha3BaHUC, MECTO U3JaHus, U34-BO, 'O U3JaHUA, KOJIUYCCTBO KOH'BO 9K3.
- CTpaHHMI] B OMOI.
1 buoxumus: yueOuuk ais By3os/ B.I1. Komos, B.H. IlIBenoBa. — 2-¢ 2, 3JIEKTPOHHBII
" m3a.— M.: JIpoda, 2006. — 638 c. pecypc
2 Cycnsaok I'.M. OcHoBbl 6noxumuu: yueOHHuK/I.M. CycnsHOK.- 2-¢

3., uci.- M.:MH®A-M., 2022. — 400 c.

Kynpsimos JI.C. ®U3uK0-XUMHUYECKHE B OMOXMMHYECKHUE OCHOBBI N
1, aneKTpOHHBIN

3. [mpou3sBojcTBa Msica U MACHBIX TPoAyKTOB. /JI.C. Kyapsimos. — M.:
Jlenn npunT, 2008. - peeype
["op6aTtoBa K.K. ®u3uko-xumMudeckne 1 OHOXHMHUYECKHUE OCHOBBI .
4. |mpou3BOJICTBA MOJIOYHBIX MPOAYKTOB. Y4eObHoe mocodbue / CIIO6.: 2, SHKTPOHHEIA
[utep, 2003. — 314 c. peeype
6.1.2. lonojiHuTE/ILHASA JIUTEPATYypa
Ne i/t ABTOp, Ha3BaHUE, MECTO U3IaHHUS, U3[1-BO, TOJ U3IAHUS, KOJIUYECTBO CTPAHUL]
1 Vaiit A., Xenmnep @., Cmut 3., Xwn P., Jleman U. OcHoBBI Onoxumun. —B 3 T. — M.:
" Mup, 1981. — 1556 c.
2. Ulenumnmkep A. OcHoBbI OMoxumuu: B 3 1., 3 u31. — M.: Mup, 1985. — 1056 c.
3 KonecnoB A.1O. buoxummudeckne CUCTEMBI B OLICHKE Ka4eCTBA MPOAYKTOB MUTAHUS
" ((pepmenTaTuBHbIN Katanu3). — M.: [lumesas npomsinuieHHOCTH, 2000. — 416 c.
4 113 Mapu Jlen. Butamunbl 1 MUHepalibHbIe BemecTBa: [10JIHbIM MeAMITUHCKUMA
" fcnpaBounuk. — CII16.: Kommuekr, 1995. — 503 c.
6.1.3. [lepuoanueckue U3IaHUA
He npenycMoTpeHsl.
6.1.4. MeTognueckue yKa3aHusi s 00y4arOIIUXCH 0 OCBOCHHIO TUCIUIINHBI
Ne ni/mm ABTOp, Ha3BaHME, MECTO M3JIaHUs, U3/1-BO, TOJl U3JIaHUS, KOJUYECTBO CTPAHUIL
[TvnaBoB LI.I'., ITuBoBap A.K. np. JIJabopaTopHblii IpakTUKYM 10 OMOXuMuu /
1. |IL.I'.IIunaBos, A.K.IluBoBap, M.I1.babypuenkosa, H.B.baykosa, )K.O.[lyounkas -
JTyranck: JITAY, 2022. 120 ¢. — URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
5 [TuBoBap A.K., babypuenkoBa M.I1. Pabouas tetpaap no 6moxumuu. — Jlyranck: JIHAY,
"~ [2022. - 60 c.
3 [TuBoBap A.K., Uepenaxuna A.M., baOypuenkosa M.I1., baykosa H.B. buoxumus.
" [Meronnueckue ykazanusi U1 KOHTposibHbIE 3aaanus. — Jlyranck:JIHAY, 2005. — 21 c.
6.2. Ilepeuenr pecypcoB HH(POPMALHOHHO-TEIEKOMMYHHKAIIMOHHOH  CeTH
«nTepHeT» (1aJ1ee - ceTb «AHTEPHET)), HEOOXOAMMBIX [IJIsI OCBOEHH S TMCHHIIJIHHbI
Ne ni/mm HasBanue nntepHer-pecypca, aJipec 1 peKuM JOCTyIa
1 Bukunenus — cBo6oHas sHUMKIIoNeus. [DnekTponHsiit pecypc]. URL:
" https://ru.wikipedia.org/wiki (nata oopamenwus: 20.08.2022).
DyHmaMeHTampHas dJeKTpoHHas onbmuoTeka «dmopa u payHay. [DIEKTPOHHBIN
2. Jpecypc]. Pexxum noctyna: http://herba.msu.ru/shipunov/school/sch-ru.htm (nata obpamenus:
20.08.2022).
3 http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii moprat
4. |Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU
5. [PnextpoHHO-OMOIMOTEUHAs crcTeMa n3naTenscTa «Jlanby - hitp://www.e.lanbook.com
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6.3. CpeacrBa odecneyeHsi OCBOCHUS IUCIUATIINHbBI

6.3.1. KomnblorepHbie 00y4yawinyue i KOHTPOJHPYHOIIHME NPOrpaMMbl

@OyHKIKA TPOTPAMMHOT0 00ecTIeyeHUs

Ne | Buyg yueOnoro | HaumeHoBaHHE pOrpaMMHOTO
n/n 3aHATUS obecrieueHus MOJIETUPY-
KOHTPOJIb oOyudarormas
fo1as
1 |IIpaktuueckue [[IporpamMma aJist TECTOBOM + - +
OLICHKHU 3HAaHUW CTYJICHTOB
Moodle
6.3.2. Ayamo- u BH1€0N0Cco0ust

He npenycMmotpeHsl.

6.3.3. KomnbloTepHble Npe3eHTALMN Y4eOHBIX KypPCOB
He npegycmotpensl.
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7. Onucanne MaTepUAJIbHO-TEXHUYECKO 0a3bl, HEOOXOAUMOM ISl OCYLIEeCTBJICHUS
00pa30BaTeILHOIO MPoOIEecca MO JUCHUILINHE

HaumenoBanue o6opynoBaH-

Ne | HBIX yueOHBIX KAOMHETOB, [TepeueHb OCHOBHOTO 00OPYI0BaHUS, MPUOOPOB U
/1 | OOBEKTOB ISl MPOBEICHUS MaTepuasoB
3aHSITUH

1. |T-313 — yueOnas aynuropus | Cton — 21 mrT., ctyn — 34 mT., TyMOOYKH — 2 1IT., mKad — 3
IS npoBeJeHus | mT., mKadp BeTDKHOH — | mmr., naboparopHoe
JICKIIMOHHBIX, obopynoBanue, saboparopHas mocyna (KOJIObI, IHIETKH,
1a060paTOPHBIX 1 | OIOPETKH, BOJSHBIC XOJOJUIBHUKA W TIP.), XUMHUYECKUE
MPAKTUYECKHUX 3aHSITUH, | pEAKTUBBI, IEMOHCTPAIIMOHHbIE MaTepHalibl (CTEHIbI U IIp.),
TPYIIOBBIX U | yaeOHO-METOINIESCKUE MATEPUAITBI
WHIUBUAYAJIbHBIX
KOHCYJIbTAIMM,  TEKYLIETrO
KOHTPOJISI, TPOMEKYTOUHOM
aTTecTaluu "
CaMOCTOSITENILHOIM paboThI

2. |T-312 — aymuropus mis|Cron — 7 mIT., CTYJ — 5 mIT., CTOJ JIab. — 2 mIT., mKader — 3
BBITIOJTHEHUS IIT., XOJIOJWJIBHUK — | TIT.
CaMOCTOSITENIbHON ~ paboTHI,
MPOBEJCHUSI TPYIIOBBIX H
WHIMBUTYJIbHBIX
KOHCYJIbTALIUH,

nmabopaHTCKast




8. MesxkaucumniIMHapHble CBA3H

IIporoxoa

corjiaCoBaHus pa60qel71 MMporpamMmel C IpyruMu 1UCHUIITIMHAMHA

HammeHOBaHME TUCIUIUTHHEL, C
KOTOPO# POBOIUIIOCH

Kadenpa, ¢ xoTopoii mpoBoAHIOCH

[Mpennoxenus 06 U3SMEHEHHSX B
paboueii mporpaMme.

COIJIaCOBAHUE 3akarouenue 00 urorax
COrJIacoOBaHue
COIJIaCOBaHUS
COTIJIACOBAHO
IIumesas xumus Kadenpa xumunu
Xumus u pu3uKa MOJIOKA U
MOJIOYHBIX MPOJYKTOB,
MeToabpl HCcCIen0OBaHUS
MOJIOKa ¥ MOJIOYHBIX
Kadenpa TexHOIOTHH MOJIOKA U COI'JIACOBAHO

NpOJYKTOB, buosiornuecku
aKTHBHBIC U ITHIIEBEIEC
J00aBKH B MOJIOYHOH OTpaci,
TexHoJIOTHS MOJIOKa 1
MOJIOYHBIX MPOJAYKTOB.

MOJIOKOIIPOTYKTOB
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JIuct n3MeHeHu# pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
M3MEHEHUS

Howmep
MIPOTOKOJIA
3acenaHus
kadenphl U gaTa

CTpaHu1bl ¢
W3MEHEHUSIMHU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX TYHKTOB

I[loanucek 3aBe-
TYIOIIETO
kadeapoit

19




IIpuaoxenne 2

JIvcT nepuouecKuX MpoBepoK paboyeii mporpaMMel

JlomKHOCTHOE JTUII0, TIPO-
BOJIMBIIIEC ITIPOBEPKY
®.1.0., 10IKHOCTb,

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenoB, TpeOyomux
U3MEHEHUI
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Ipunoocenue 3

MUWHHUCTEPCTBO CEJIbCKOI'O XO35MCTBA POCCUIMCKON ®EJIEPALIMNA
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJI)KETHOE OFPA30BATEJILHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUSA
«IYTAHCKUI ITOCYJIAPCTBEHHBIN ATPAPHBINM YHUBEPCUTET
MMEHU K.E. BOPOILIJIOBA»

®OH/JI OHEHOYHbBIX CPEJICTB
1o aucuuIuinHe buoxumus
Hampasnenune noarorosku: 19.03.03. [IpoayKTsl NUTaHUS )KUBOTHOTO ITPOUCXOKACHUS
HarpaBJIeHHOCTh (1po¢uiib) TexHONMorus MoJI0Ka U MOJIOYHBIX MPOTYKTOB

YpoBeHb npodeccuoHanbsHOro 00pazoBaHus: OakaiaBpuaT

Tox Havanma moaroroBku: 2023

Jlyrauck, 2023
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1. MEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX JUCHUILIMHOM, Y INIAHUPYEMBIE PE3YJbTATHI OBYUEHMSI

Kon DopMyTUpPOBKA NnaukaTopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneit u (unn) HanmeHnoBaHue o1ieHOYHOTrO
KOHTPO- KOHTPOJIUPYEMOI JOCTHKCHHUS OCBOCHUS pe3yiIbTaThl Pa3aenoB AUCLUIIINHEI cpencTaa
JUpyeMOH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU oOydeHust Texymmit [IpomexxyToun
KoMIIe- KOHTPOJIb as aTTecTarys
TEHINH
OIIK-2 Criocobex OIIK-2.1 IlepBslit oTamn 3HaTh: Mognyns 1. Cratndeckas Ouoxumus | Tects 3auer,
MPUMEHSTh 3HaeT u (TTOpOTOBBIiA TEOPETHYECKUE Pazpen 1. Beegenue. CtpoeHue 3aKPBITOrO DK3aMeH
OCHOBHBIE 3aKOHBI U | TPaMOTHO YPOBEHB) OCHOBBI KJIETKU. YTJIeBOABI. JINIHIBI. THIA
METOABI onepupyer Oonoxumum, benxu. HyknenHoBble KUCIOTHI
HCCIeIOBAHUMN OCHOBHBIMH OCHOBHBIE Pazpen 2. Butamunsl. 'opMOHBIL.
€CTECTBEHHBIX HAyK | 3aKOHaMHU U Bompockl oOmeHa | DepMeHTHI
JUIS pellieHus 3a/1a4 | MEeToJlaMu BEIIECTB u | Moayns 2 JIlunamuueckas
mpo(ecCHOHANbHON | MCCIIeTOBaHUMA SHEPTUH B KUBOW | OMOXUMUS
JeSITeTbHOCTH €CTECTBEHHBIX CUCTEME u | Pazgen 3. OOMEH OCHOBHBIX TPy
HayK JUIs BO3MOXXHOCTh MX | BEIIECTB M SHEPTUH B KUBOU
peleHus 3a1a4y [IPUMEHEHHUS B | cucteme
npodeccuoHanbH npodeccuonansHo | Pasnen 4. buoxumus msica,
Oif IesATeNbHOCTH 1 IeSITeTbHOCTH; MSICOTIPOJTyKTOB, MOJIOKA U
MOJIOKOIIPOJYKTOB
Bropoii sTan ymeTb: npuMensITh | Moxyns 1. Cratuueckast Onoxumus | TecTol 3auer,
(mponBUHYTHIM | ocHOBHBIE 3akoHBl | Pasnmen 1. BBegenue. Ctpoenue OTKPBITOTO OK3amMeH
YpOBEHB) U METOBI KJIETKU. YTJIeBOABI. JIMIHIBI. THMA
OMOXUMHUYECKUX benxu. HyknenHoBble KHCIOTHI (BompocH! 1
uccnengoBanuit 1s1 | Paznen 2. Butamunel. ['opMOHBL orpoca)

pelieHus 3ajaa4
po¢ecCuoHaNbHO
1 AeSITeIbHOCTH;

DepMeHTHI

Mopyns 2 Ilunamuueckas
OHMOXUMHSA

Paznen 3. OOMEH OCHOBHBIX I'PYIIIT
BEIIIECTB U SHEPTUU B KUBOU
CHCTEME

Paznen 4. buoxumus msica,
MSCOIIPOTyKTOB, MOJIOKA U
MOJIOKOTIPOTYKTOB




Kon DopMyIHpPOBKA NnaukaTopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Monmyneit u (unn) HanmeHnoBaHne o1ieHOYHOTrO
KOHTpO- KOHTPOJINPYEMOH JIOCTHKECHHS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
TpeTwuit atam uMeTh HaBbIKK: | Moayne 1. Cratndeckas omoxumus | [Ipaktudeckne | 3ader,
(BBICOKUTT TEOPETHYECKHX Paznen 1. Begenue. CtpoeHue 3a/IaHUs DK3aMeH
YPOBEHB) OCHOB KJIETKU. YTJIeBOABL. JINIuIbI.
T — p | beaxu. HyKIeHHOBBIC KUCIOTEI
npobeccHonas Paznen 2. Butamunsl. 'opMOHEL.
o DepMeHTHI
HOM
Mopyns 2 Ilunamuueckast
JIEATEIILHOCTH. GUOXIMILS
Paznen 3. OOMEH OCHOBHBIX I'PYTIIT
BEILIECTB U SHEPTUU B KUBOU
cucTeMe
Paznen 4. buoxumus msica,
MSICOTIPOJTYKTOB, MOJIOKA U
MOJIOKOTIPOTYKTOB
OIIK-2.2 IlepBslii 3Tamn 3HATh: Mogyns 1. Cratndeckas Ouoxumust | TecTs 3auer,
OcymiecTBisieT (TIOpOTOBBIi OCHOBHBIE Paznen 1. Begenue. CtpoeHue 3aKPBITOTO DK3aMeH
BHIOOp 3aKOHOB U | YPOBEHB) 3aKOHBI KJIETKU. YTIIeBOABI. JINIHIBL. THTA
METOJIOB } eCTECTBEHHOHAYY benku. HyknenHOBBIE KUCTIOTHI
HCClIeJOBaHUN HBIX THCLUILTHH Paznen 2. Butamunsl. ['opMOHEL.
€CTECTBEHHBIX DepMeHTHI
JUIA peieHus
HayK JJIs Mopyns 2 Ilunamuueckas
pelnieHus CTaH/IapTHBIX OMOXHMHUS
KOHKPETHOMI 3ajnat B | Pasnen 3. O6MeH OCHOBHBIX TPYIIIT
3a71a9n npodeccroHanbH BEILIECTB M SHEPTUH B )KUBOMN
npohecCHOHANTBH OH JICATEIBHOCTH | cucTeme
Ol 1eSITEIILHOCTH Pasnen 4. buoxumus msca,
MSICOTIPOJTyKTOB, MOJIOKA U
MOJIOKONIPOYKTOB
Bropoii atan YMmerhb: Moayns 1. Cratndeckas Ouoxumust | TecTs 3auer,
(MpoIBHUHYTHIN | 0GOCHOBBIBATE Paznen 1. Beenenue. Ctpoenne OTKPBITOTO DK3aMeH
YPOBEHB) OCHOBHBIE KJIETKU. YTJIeBOABI. JIMIHIBI. THIA
ecTecTBeHuble 1 | PEIKH. HyKICHHOBBIC KHCIOTEI (Bompoch! st
Paznen 2. Butamunsl. ' opMOHEL. oTpoca)
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Kon
KOHTPO-

DopMynupoBKa
KOHTPOJIUPYEMOMH

WNunukatopsl Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1in) HaumenoBanue o1ieHOUHOTO
JIOCTHKECHHS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
ouonornueckue | PepmMeHTHI
3aKOHBI u | Monyns 2 Jlunamuyeckas
peanu3oBbIBaTE | OHOXMMHS
Paznen 3. O6GMeH OCHOBHBIX TPYIII
ux B y
BELLECTB U SHEPTUU B )KUBOU
npodeccuoHab m P
o cucreme
HOM
Pasnen 4. buoxummsa msca,
ACATCIBHOCTH MSICOTIPOTyKTOB, MOJIOKA U
MOJIOKOTIPOJTYKTOB
Tperuii 3tan Baagers: Monymne 1. Cratnyeckas Onoxumus | [lpaktuueckue | 3auer,
(BBICOKHIA OCHOBHBIMU Pazpen 1. Beegenue. CtpoeHue 3aJIaHus DK3aMeH
YPOBEHB) eCTEeCTBCHHBIMHI KJIETKU. YTiIeBOAbL. JINTUIEL.
b
Guonornueckum | PeIKH. HyKIenHOBbIC KHCIOTBI
Pazpen 2. Butamunsl. 'opMOHBIL.
u 51
DepMeHTHI
npodeccroHab
Monyns 2 lunaMudeckast
HBIMH OHOXUMHS
HOHATHAMH, @ | Pasnen 3. O6GMeH OCHOBHBIX TPYIIT
TaKKE MCTOIAMM | perrecTB U SHEPTUU B )KUBOM
HpI/I pCHIeHI/II/I CUCTEME
obmenpodeccro | Paznen 4. Buoxumus msca,
HaJIbHBIX 33124 MSCOIPOIYKTOB, MOJIOKA U
MOJIOKOTIPOJTYKTOB
OIIK-2.3 [TepBsrii aTamn GHATBY: Monuyns 1. CraTuueckas ouoxumusi | TecTbl 3auer,
HemoHcTpupyer | (TOporoBBIit TEOPETUYECKHE Pazpnen 1. Beegenue. CtpoeHue 3aKPBITOTO DK3aMeH
YMEHUE YpOBEHB) OCHOBBI KJIETKH. YTJIEBObL. JIMIUAbL. THIIA
MIPUMEHSIThH benku. HykinenHOBBIE KUCIOTHI
KEHK €THBIE OuoximiH, Pazpen 2 yBI/ITaMI/IHBI T'opMmons!
P OCHOBHBIE ST 2. -1 0P )
3aKOHBI U DepMeHTHI
BOIIPOCHI
METOIBI 6 Monyns 2 lunamudeckas
€CTECTBEHHBIX OOMCHA BCHICCTE | 610 xpimust
HayK JJIs U OHEPIHU B | pasnen 3. O6MEH OCHOBHBIX IPYIII
KOMITJIEKCHOTO JKUBOM CUCTEMC | perrecTB M SHEPTUU B )KUBOM
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Kon
KOHTPO-

DopMynupoBKa
KOHTPOJIUPYEMOMH

WNunukaTopsl Ortan (ypoBeHb) [Tnanupyemsie HanmenoBanue Monmyneit u (unn) HanmeHnoBaHne o1ieHOYHOTrO
JTIOCTHKCHHS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
pemreHus cUCTEMe
MIPOU3BOACTBEHH Paznen 4. buoxumus msica,
BIX 3a7a4 MSICOTIPOIYKTOB, MOJIOKA U
MOJIOKOTIPOTYKTOB
Bropoii atan «YMETb»: Monmyns 1. Cratrueckas 6noxumust | TecTsl 3auer,
(TpoIBUHYTHII [PUMEHSATH Paznen 1. Begenue. CtpoeHue OTKPBITOTO DK3aMeH
YPOBEHB) KOHKpETHbIE KJIETKH. YTJIeBObL. JIMIUAabL. THIIA
3AKOHEL u | benku. HyKkienHoBbIe KHCITOTBI (BoTIpOCH! ISt
METONH Paznen 2. Buramunsl. 'opMOHEL. orpoca)
DepMEHTHI
OMOXUMHH B
Mopyns 2 Iunamuueckas
KOMIUJIEKCHOM GUOXIMILS
peHicHIH Pasnen 3. O6MeH OCHOBHBIX TPYIIIT
HPOU3BOACTBCHH | perecTB v SHEPTUU B )KUBOM
bIX 3a/1a4 cUCcTEME
Paznen 4. buoxumus msica,
MSCOTIPOJTyKTOB, MOJIOKA U
MOJIOKOTIPOTYKTOB
Tpetwuii atan «BJIAIETHb»: Monyns 1. Cratuueckas ouoxumus | [Ipaktuueckue | 3ager,
(BBICOKMIA HUCIIONIb30BaTh Paznen 1. Begenue. CtpoeHue 3a/TaHUs JK3aMeH
YPOBEHB) IIOJTy4CHHBIE KIJIETKU. YTIIeBOABL. JINIHIBI.
AHAHHUS u | benku. HyKkIenHOBbIC KHCIOTHI
yMeHns B Paznen 2. Buramunsl. 'opMOHEL.
DepMeHTHI
KOMIUIEKCHOM
Mopyns 2 Ilunamuueckas
peticHIH OHOXUMHS
HPOU3BOACTBCHH | pasnen 3. O6MEH OCHOBHBIX TPy
bIX 3a/1a1 BEIIIECTB M DHEPTUH B )KUBOI
CUCTEME
Paznen 4. buoxumus msica,
MSICOIIPOIYKTOB, MOJIOKA U
MOJIOKOIIPOJYKTOB
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2. OIMCAHUE MOKA3ATEJEW U KPUTEPUEB OLIEHUBAHUS
KOMIIETEHIIMH, OIIMCAHUE IIKAJI ONEHUBAHUA

Ne | Haumen | Kpatkas [Ipencrasn | Kpurepun olieHUBaHUS [lIxana
n/ | oBaHME | XapaKTEpPHCTUKA CHHE OLICHUBAHUS
I | OLIEHOYH | OIIECHOYHOI'O OLICHOYHOT
oro CpeacTBa 0 CpeacTBa
CpEeICTB B hoHe
a
1. | Tecr Cucrema TectoBrie | B Tecte BhITONMHEHO 90- OrneHka
CTaHJAPTU3UPOBAHH | 3aJlaHUSA 100% 3amanuit «Omauuno»
BIX 3aJ[aHHH, (5)
M103BOJISIIOIIAS B Ttecre BbmonHeHo 6Gonee | Onenka
U3MEPUTh YPOBEHb 75-89% 3ananuit «Xopouioy
3HAHUH. (4)
B Tecre BbmonHeHo 60- | Ouenka
74% 3agaHuil «Yooenemesop
umenvHoy» (3)
B tecre BoimonmHeHo menee | OuenHka
60% 3ananuit «Heyooseneme
OpUMENLHO
)
bonbmas yacth | OneHka
OmpeneIeHu He | «HHeyodoerems
MpeJICTaBlICHA, oo | opumenvHo»
npejcTaBieHa ¢ rpyobiMu | (2)
omurOKaMu.
2. | Onpoc | ®opma paboTHI, Bonpocs! k | [IpoaemoHcTprpoBaHsbl Onenka
KOTOpas MO3BOJISIET | ONPOCY npearnonaraéMple  OTBETHI; | «Omauuno»
OLICHHUTH KPYro30p, NpaBUWIbHO  HUcmosb3oBaH | (5)
YMEHUE JIOTUYECKU aJITOPUTM OOOCHOBAaHUM BO
MOCTPOUTDH OTBET, BpEMsI pacCyXJIEHUMH; ecThb
yMeHue JIOTHKA PacCyKJICHUH.
IPOJEMOHCTPHUPOBA [TporeMoHCTpHUPOBAHBI Onenka
Th npesarnonaraeMple  OTBETHI; | «Xopouio»
MOHOJIOTUYECKYIO eCTh JIOTMKA pacCyXIeHu, | (4)
peub U UHBIE HO HETOYHO HCMOJIb30BaH
KOMMYHUKaTUBHBIE JIITOPUTM OOOCHOBAaHUM BO
HAaBBbIKH. Y CTHBIN BpeMsl pacCyKICHMU U HE
orpoc obiagaer BCE OTBETHI MOJIHBIE.
O0JIBIINMH IIponemoHCcTpUpOBaHBI Onenka
BO3MOXXHOCTSIMH IperoyiaraéMble  OTBETHI, | «Y0osremsop
BOCIIUTATEIILHOTO HO HEMPaBUWIBHO | umenvro» (3)
BO3/ICICTBUS, HCIIOJIb30BaH JITOPUTM

cO3/1aBasi yCIOBUS
Ui
HePOPMAIBLHOTO
oO01IeHusl.

000OCHOBaHMH BO  BpeMs
pacCyXJI€HHI; OTCYTCTBYET
JIOTHKa paccyKIeHU;
OTBETHI HE IIOJIHBIC.

OTBeTHI HE MMpEaACTaBJICHBI.

Ouenka
«Heyoosneme
OpUMETILHOY




No | Haumen | Kpatkas IIpencrasn | Kputepun olieHUBaHUS IIkama

n/ | OBaHHE | XapaKTePUCTHKA CHHE OIICHUBAHMSI

I | OLIEHOYH | OIIECHOYHOI'O OLICHOYHOT
oro CpeacTBa 0 CpeicTBa
CpEeICTB B hoHe
a

)

3. | lpakru | HanpasieHo Ha [TpakTuuaec | [IpogemMoHCTpHpPOBAHO Orenka
yeckue | OBJIAZICHUC KHe CBOOOJTHOE BJIAJICHHE «Omauuno»
3ajapn | MeToAaMn 3aJJaHHs poeCCHOHAIBHO- (5)
| MCTOHKAMHU MOHSITUMHBIM aIapaToM,

u3y4aeMoit

nucimHEbL s BJIaJICHHE METOJaMH U

peleHust METOJIMKAMHU JUCIUILTAHBL.

npeJiaraeTcs [TokazaHbl criocoOHOCTH

pelInTh CaMOCTOSITEIILHOTO

KOHKPETHOC MBIIUICHHUS], TBOPYECKOMN

3ajtaHue AKTHBHOCTH. 3aj1aHue

(curyanmro) 6e3

. BBITIOJTHEHO B TIOJTHOM

MaTEeMaTHYECKHUX obneme.

pacueToB.
[IponemMoHCcTpUpOBaHO Onenka
BJIAJICHUE «Xopouwio»
poeCCHOHAIILHO- 4
MOHATUMHBIM  ammaparom,
IpU TPUMEHEHUU METO/OB
U METOJHMK JTUCITUTUINHBI
HE3HAYUTEIILHBIC
HETOYHOCTH, MOKAa3aHBI
CIocoOHOCTH
CaMOCTOSITENILHOTO
MBIIICHHS, TBOPUYECKOM
aAKTUBHOCTH. 3ananue
BBIIIOTHEHO B TIOJHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMH.
IIponemMoHCTpUPOBaHO Onenka
BJIQJICHHC «Yooenemesop
poQeCCHOHATBHO- umenvHo» (3)

MOHSATUHHBIM anmapaToM Ha
HU3KOM YpOBHE;
JOTTYCKAIOTCS OIIMOKH TPHU
MPUMEHEHUN METOJIOB U
METOAMK

3aganue

JAUCIUITINHBI.
BBITIOJTHCHO  HC
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No | Haumen | Kpatkas IIpencrasn | Kputepun olieHUBaHUS [lIxana
n/ | OBaHHE | XapaKTePUCTHKA CHHE OIICHUBAHMSI
I | OLIEHOYH | OIIECHOYHOI'O OLICHOYHOT
oro cpeacTBa 0 cpeiacTBa
CpEeICTB B hoHe
a
MOJTHOCTBIO.
He mnponemoncrpupoBano | Ouenka
BJIJICHUE «Heyooseneme
npodeccuoHanbHo- OpUMENTLHO
HNOHATHHHBIM  ammaparoM, | (2)
METOJJaMd U METOJIMKAMHU
TUCIUIUIMHBL. 3aqaHue He
BBITIOJTHEHO.
4. | 3auer 3auer Bompocs! k | [IokazaHo 3HaHHME TeOpUU «3a4TeHo»
BBICTABIISIETCS B 3a4yeTy BOIPOCA, MOHATHITHOTO
pe3ynbTare amrmapara; yMeHue
MOJIBEJICHUS] UTOTOB CoJIepKaTeIbHO U3JaraTh
TEKYIIETO CYTh BOIIPOCA; BIIAJICHUE
KOHTpOJIs. 3a4eT B HABbIKAMU apryMEHTAIUH 1
¢dbopme UTOrOBOTO aHanm3a (paKToB, SBICHUH,
KOHTPOJIS MIPOLIECCOB B UX
POBOJUTCS IS B3aWMOCBSI3H.
oOyJaromuxcs, BricTaBnsercs
KOTOpBIE HE oOydaromemMycsi, KOTOpbIi
CIIPABHJINCH C ocBoms He MmeHee 60%
YacThIO 3aJaHUN IPOrPaMMHOTO MaTepuasa
TEKYILETo JUCHUTLTAHEL.
KOHTPOJIA. 3HaHue nonstuiiHoro | «He
amnmapara, TEOpUH BOIPOCA, | 3aUTEHOY
HE TIPOJIEMOHCTPUPOBAHO;
yMEHUe aHATU3UPOBATH
yueOHBII ~ MaTepuan  He
IPOIEMOHCTPUPOBAHO;
BJIAJICHHE AHAIUTHYCCKUM
crocoOoM U3JI0KEHHUS
BOTIpOCa " BJIaJICHHE
HABBIKAMHU  apryMEHTAINH
HE MPOJIEMOHCTPUPOBAHO.
OO6yuaromuiics OCBOUII
Menee 60% mporpamMMHOTO
MaTepuaia JUCIHUILUIHHBL.
5. | 9x3ame | KoHTponbHOe Bomnpocs k | [Toka3ano 3nanue Teopun Orenka
H MEpOTIPUSITHE, 9K3aMeHy | BOTPOCA, MOHITHHHO- «Omauyno»
KOTOpOE TEPMHHOJIOTHYECKOTO 5)
MIPOBOJTUTCSI IO arrapara JACIUTUTIHB;
OKOHUYAHUU YMEHHE aHATH3UPOBATh
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Ne
o/

Hanmen
OBaHHE
OLIEHOYH
oro
CpEeICTB
a

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpeacTBa

[Ipencrasn
cHHE
OLIECHOYHOT
0 CpeicTBa
B hoHe

Kputepuu onenuBanus

Ixkana

OLICHHUBAaHUA

A3YUYEHUS
JUCLUIIIAHEL

pooJIeMy, COIePKATEIBLHO
Y CTHJIMCTUYECKH TPAMOTHO
U3JIarath CyTh BOIIPOCA;
rI1yOOKO MOHUMATh
MaTepual; BIaJCHUE
AHAJIMTHYCCKUM CITIOCOOOM
M3JI0KEHHUS BOTIpOCa,
HAyYHBIX UJICH; HABBIKAMU
apryMeHTAIli{ ¥ aHaJIn3a
(hakTOoB, COOBITU, SIBJICHUH,
IIPOLIECCOB.

BricTaBmsercs
oOydaroieMycsi,  IOJIHO,
noApOoOHO U IPaMOTHO
OTBETHBIIIEMY Ha BOIPOCHI
ouera u BOIIPOCHI
’K3aMeHaTopa.

ITokazano 3HAHHE
OCHOBHBIX TEOPETHYCCKHUX
MOJIOKEHU I BOIIPOCA;
YMEHHUE aHAJIM3UPOBATh
siBlICHHSI, (aKThl, JCHCTBHS
B pamKax BOMPOCA;
COJIepIKaTEITHHO u
CTHJIUCTHYECKH  TPaAMOTHO
U3JIarath CyTh BOIIPOCa, HO
HMEET MECTO
HEJI0CTaTOYHAas MTOJIHOTA
OTBETOB IO H3JIaraeMoMy
BOTIPOCY.
[TponemMoHCTpHpPOBAHO
BJIaJICHHE AaHAJTUTUYECKUM
CII0COOOM H3JI0KEHUS
BOIpOCa W HaBBIKAMH
apryMCHTAIUH.
BrictaBimsteTcsa
obyyaromemycs,
MOJITHOCTBHIO  OTBETHBIIEMY
Ha BOMPOCH Owiera U
BOIIPOCHI dK3aMEHATOpa, HO
JIOTTYCTHUBIIEMY npu
OTBETAX HE3HAUYMTEIbLHBIE
OIIMOKH, YKa3bIBAIOIIUE Ha
HaJIMYHE HECHUCTEMHOCTH H
po0eJIOB B 3HAHUSX.

Ouenka
«Xopouwio»

(4)

Iloka3zaHo 3HaHHWE TeOpUH

OreHka
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No | Haumen | Kpatkas IIpencrasn | Kputepun olieHUBaHUS [lIxana
n/ | OBaHHE | XapaKTePUCTHKA CHHE OIICHUBAHMSI
I | OLIEHOYH | OIIECHOYHOI'O OLICHOYHOT
oro CpeacTBa 0 CpeacTBa
CpEeICTB B hoHe
a
BOIpoca ¢bparmenTapHo | «Yoosremsop
(HenosiHOTA U3NI0KEHUS | umenvro» (3)
nHpopManuu;

OTICPUPOBAHUE TOHITUIMH
Ha  OBITOBOM  YpOBHE);
YMEHHE BBIICTUTH TJIABHOE,
c(hOpMYITHPOBATh BBIBOJIBI,
MOKa3aTh CBSI3b B
MOCTPOCHHHM  OTBETa  HE
MIPOJICMOHCTPHPOBAHO.
Brnanenne aHanuTH4YeCKUM
crocooom W3JIOKEHUS
BOIpOCa u BJIQJICHHC
HABBIKAMHU  apryMEHTAIMH
HE MPOJICMOHCTPUPOBAHO.
OOyuaromuiicss  TOMYyCTHII
CYIIECTBEHHBIC  OLIMOKH
IpU OTBETaX Ha BOIPOCHI
OueToB u BOTIPOCHI
HK3aMeHaTopa.

3HaHue MOHATUIHOTO
ammapara, TEOpUH BOIIPOCA,
HE TMPOJEMOHCTPUPOBAHO;
YMEHHUE AHATM3UPOBATH
yueOHBIIi  MaTepuan  He
MIPOJIEMOHCTPHUPOBAHO;
BIIQJICHUE AaHAJTUTHYECKUM
crocooom W3JI0KEHUS
BOIpoca u BIIQ/ICHUE
HaBBIKAMHU  apTyMEHTAIHH
HE MPOAEMOHCTPHUPOBAHO.
OO6y4aromuiicss He OTBETHII
HU Ha OJMH BOIMpPOC OuieTa
" JOTIOJTHUTETbHBIC
BOMPOCHI HK3aMEHAaTOpa.

Ouenka
«Heyooseneme
OPUMETLHOY

)
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3. TUTTIOBBIE KOHTPOJILHBIE 3ATAHUSI UJIU UHBIE MATEPUAJIBI,
HEOBXOJIMMBIE I OHEHKHW 3HAHUU, YMEHHUH, HABBIKOB U (MJIN)
OIIBITA AEATEJBHOCTH

OuneHo4HBbIE CpPeCTBa IS IPOBeIeHUs TEKYero KOHTPOJIA

Texylmuil KOHTPOJIb OCYLIECTBIISIETCSA NPENOJaBaTeleM IUCLUUIUIMHBI IIPU MPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33JJaHU, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHUU.

OIIK - 2. Cnoco0eH NpPUMEHSITb OCHOBHbI€ 3aKOHbBI M METOJbl HCCJIe0BAHMUMA
€CTECTBEHHbIX HAYK VI PeLIeHUs 32124 NPO(ecCHOHAIBLHOMI 1eATeJbHOCTH

OIIK - 2.1. 3HaerT U rpaMOTHO ONEPUPYET OCHOBHBIMHM 3aKOHAMM M MeETOAAMU
HCCJIEOBAHNH  €CTeCTBEHHBIX HayK /Ui pelleHMs 3aaa4  NpodeccHoHAIbLHOI
HAeATEJbHOCTH

IlepBblii 3Tan (IOPOroBOii yPOBEHb) — NOKA3LIBAET C(POPMUPOBAHHOCTD NIOKA3ATE/IS
KOMIICTCHIIUH «3HATb»: TeOPeTHYeCKHe OCHOBbI OMOXMMMH, OCHOBHbIC BOIIPOCHI O0OMeEHa
BELECTB U JHEPIrUH B KUBOI cUCTEeMe

TecToBBIC 3aHaHUA
1. I'noko3a siBJsieTcs (BbIOPATH OJJMH BAPUAHT OTBETA):
a) aJIbJIOTeKCO301
0) aTbIOTICHTO30M1
B) KETOTe€KCO301
I') KETOTICHTO30M

2. Pe3epBHBIM YIJIEBOJIOM 4eJIOBEKA U KUBOTHBIX SIBJISIOTCH (BbIOPATH OJMH BapHAHT
0TBETA):

a) TJIMKOTeH

0) kpaxmai

B) IIEJUTIOJIO3a

T) IJII0K03a

3. beaku - 3TO BBICOKOMOJIEKY/ISIDHbIE OPraHU4YecKHe COeJAWHEHHUsl, COCTOsIIIMe H3
OCTATKOB (BbIOPATH OIMH BAPHAHT OTBETA):

a) a- L-aMuHOKHCTIOT

0) a- D-amMmuHOKHCTIOT

B) B- D-amuHoKucnOT

r) B- L-amuHOKHCIIOT

4. depMeHTaMHU HA3bIBAKOT CJIOKHbIE OPraHHYecKHe BellecTBa, HMelye (BbIOpaTh OUH
BAPHAHT 0TBETA):

A) IOMMENTHIHYIO IPUPOTY

b) nykneoruanyto npupony;

B) kucnotuyro npupoay

I') ocHOBHYIO IpUpOaY

5. I1oJIHBIM KMCJIOTHBIN TMAPOJIM3 HYKJICHMHOBBIX KHCJIOT AaeT BCe COCTABJIAIOLIME, KPpOMe
(BbIOpPATH OAMH BAPUAHT OTBETA):

a) aneHo3UHTPU(OCHOPHON KUCIOTHI

0) MEeHTO3bI

B) IyPUHOBBIX OCHOBAHUI

r) hochopHOIl KUCITOTHI.
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Kuaroun:

vk |wine
oo o o

6. IlpouurtaiiTe TekcT M ycraHoBuUTe cooTBercTBHe. CIlO:KHBIE  BellecTBa,
NPUCYTCTBYOIIMEe B JKMBOH cHCTeMe, COCTOSIT M3 MeHee CJIOKHBIX CTPYKTYPHBIX
37eMeHTOB. OnpeenTe COOTBETCTBHE KOMIIOHEHTOB CJIOKHBIM BellleCTBaM.

HasBaHue cnoXXHOro Bew,ecrsa KomnoHeHT
1. nvnng, a) TMUMUH
2. 6enok 6) pnbosa
3. rAanKoreH B) rNtOKO3a
4. AHK r) aMMHOKMCNOTA
4) ravuepuH
e) ypauun
Korou:
1 2 3. 4
A

Bropoii 3ran (IpOoABHHYTHIH YPOBEHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKAa3aTesst
KOMIICTCHIIHH «YMETb»: IPHMEHATh OCHOBHbIC 3aKOHbBI M MeTOAbl OMOXMMHYECKHX
HCCIEA0BAHMI I peleHNs 32124 NPOo(ecCHOHAIBLHOMN 1eATeIbHOCTH.

3agaHuA OTKPBHITOrO THIA (BONPOCHI AJIsl OIIPOCA):

1. Ilpu knaccudukauuy TPyNIbl BEIIECTB UCHOIb3YIOT pa3InyHble MPU3HAKH, TOBTOPSIOLIUECS
B npeacraButesx. Ha3oBuTe OCHOBHOHM NpHU3HAK, MO3BOJIAIOIMI PACIIPENETUTh BUTAMHUHBI 110
JIBYM OOJIBLIIMM TpYIIIaM.

2. B cocrtaB GenkoB BxoasaT 20 NPOTEMHOr€HHBIX aMHMHOKHUCIOT. Bce oHM sBisttorcs o-L-
AMUHOKHUCIJIOTaMH. YKaXXUTE, ABJISETCS JIU Y-aMUHOMACIISIHASI KUCJIOTa TPOTENHOT€HHOM.

3. Yame Bcero koepMEeHTaMH CIOXKHBIX ()EPMEHTOB SBJISIOTCS BOJOPACTBOPHUMBIE BUTAMHUHBI U
UX TPOU3BOJHBIE, HYKJICOTHUIbl Pa3IMYHOM CIOKHOCTM M Jpyrue BemiectBa. Omnpenenure,
OTHOCHUTCS JIM K KOpepMeHTaM THPO3HH.

4. V3BeCTHO, YTO TOPMOHBI SIBJISIFOTCSI PErYJISITOPaMH Pa3IMYHBIX CTOPOH OOMEHa BEIIECTB U
sHepruu. OHU MOTYT OBITH TOPMOHAMHU-PETYIISTOPAMU U TOPMOHAMU-UCTIOIHUTENSAMHU. YKaXKUTE
’KeJle3y BHYTPEHHEH ceKpeluu, MpoayLHPYIOIIYI0 TOPMOHBI-PETYISTOPHI.

5. TlonHbI KHUCIOTHBIA THUAPOJIU3 HYKIEHMHOBBIX KHCJIOT MPHUBOAMT K OOpa30BaHUIO psla
BEIIECTB, B TOM WYHUCJIE a30TUCTBIX OCHOBaHWHM — aJleHWHA, T'yaHWHa, ypaluia, TUMHHA WU
nuTo3uHa. Onpenenure, Kakoe U3 HUX He BxoauT B cocta JITHK.

Kuaroun:

1. | OTHOLWeEHME K pacTBOPUTENID

He ABNAETCA

2
3. | He oTHocUTCA
4. | runo¢pus
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‘ 5. ‘ypau,vm

Tpertnii 3ran (BbICOKHI YPOBeHb) — NMOKa3bIBaeT C(POPMHPOBAHHOCTH MOKa3aTess
KOMIICTCHIMH  «BJIAZIETb»: BO3MOKHOCTBI0 HCHIOJIb30BAHHS TEOPETHYECKHUX OCHOB
0MOXHMHH B IPO(ecCHOHATBLHOM 1eATeJbHOCTH.

I[IpakTuyeckue 3a1aHus

1. buonoruueckas IEHHOCTh MUILEBOIO OeJIKa onpeaessercs . ..

2. I'maponu3 GeNKoB B HKETYAOYHO-KUIIEYHOM TPaKTe OCYIIECTBisieTcsl mporeazamu. OCHOBHOM
IPOTEa30H JKEeIyIKa ABISETCA. . .

3. MpimieyHoe COKpalieHne OOYCIOBICHO HAJIMYMEM B MBIIICYHOM BOJIOKHE HECKOJBKHX
0€JIKOB, KOTOPBIMU SIBJISFOTCSL. ..

4. Temneparypa IUIaBJICHUS KUPaA ONPEAEIAETCS €TO0. ..

5. depMeHTH! KeTyAOYHO-KUIIEYHOTO TPaKTa, THAPOIU3YIOLIUE OCNKH, MENCUH, TPUIICUH U
XUMOTPHIICUH SBJISAIOTCA ...

Karoun:
1. | npucyTCTBMEM HE3AMEHUMbIX aMUHOKUCIOT
nencuH
3. AKTUH M MMO3UH
4. | KMPHOKMUCAOTHbIM COCTaBOM
5. | sHpgonenTtuaasamm
OIIK - 2.2. OcywmecTtBisieT BbIOOP 3aKOHOB M MeETOJ0B HCCJIeI0BAHMI

€CTCCTBCHHBIX HAYK JJIsl PC€IICHUS KOHerTHOﬁ 3agadu leO(t)eCCI/IOHaJIbHOﬁ JACATCJIBbHOCTH

IlepBrblii 3Tan (MOPOroBoii YpoBeHb) — MOKa3biBaeT cGOPMHUPOBAHHOCTDH MOKA3aTe/I
KOMIIETCHIIMN «3HATh»: TeOpeTHYeCKHe OCHOBbI OMOXMMHH, OCHOBHbIE BONIPOCHI 00OMeHa
BelIECTB U JHEPrUM B )KUBOM CHCTEMe

TecroBble 3a1aHUA
1. 'uapOKCHIBHYIO IPYNIY B paJlKaJie MMeIOT (BbIOPATh ABA PaBHJIbLHBIX 0TBETA):
a) cepuH
0) anaHuH
B) TPEOHUH
T') IUCTEHH

2. AKTHBHBII LHEHTP CJI10:KHOT0 (pepMeHTa BKIIOYaET (BbIOPATH OMH OTBET):
a) aMUHOKHUCJIOTHBIE OCTATKH

0) aMUHOKHUCIJIOTHBIE OCTAaTKU, aCCOLMUPOBAHHBIE C HEOETKOBBIMH BEILIECTBAMU
B) HEOEIKOBbIE OPraHMUECKUE BEIECTBA

') METaJLIbI

3. K ropmonam 0es1k0BO# NPUPOABI OTHOCHTCH (BLIOPATH OIMH OTBET):
a) TPUHOATUPOHUH

0) TUPOKCHH

B) aJpE€HAIIMH

') UHCYJIUH
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4. IlyprHOBBIMH OCHOBAaHUSIMH SIBJISIIOTCS (BBIOPATH 1BA NPABUJIBHBIX 0TBETA):
a) aJIcHUH

0) ypatui

B) IIUTO3HUH

') TyaHUH

5. 'uaposiu3 caxapo3bl NPUBOIUT K 00Pa30BaHUIO (BHIOPATH O/IMH OTBET):
a) IIIOKO3bI U TaJlaKTO3bI

0) IIIIOKO3bI U MAHHO3BI

B) TJIFOKO3bI U (PYKTO3BI

T') TJIIOKO3BI U TJTFOKO3bI

Karoun:
1. |a,B
2. |6
3.0
4. | a,r
5. |8

6. IIpounTaiiTe TEKCT H YCTAHOBUTE cOOTBeTcTBHE. OJIMrocaxapuabl MOIyT OTHOCUTBHCS K
BOCCTAHABJIMBAKOLIEMY THUIy WJIM K He BOCCTAHABJIMBAKIIEMY THIY, B 3aBUCHMOCTH OT
HAJIM4YMSA CBOOOJHOIO INIMKO3HIHOI0 ruapokcua. Onpeneanre, K KAKOMY THIIY OTHOCATCS
yIJ1eBOAbl IPUBeCHHbIE HIKe.

HassaHue yrnesopa Tun
1. manbTO3a a) BOCCTaHaBAMBAIOLLUN
2. caxaposa
3. naktosa 6) He BOCCTaHaB/INBAIOLLNI
4. Tperanosa
Kirou:
1. 2. 3. 4,
a 6 a 6

Bropoii 3ran (IpoABHHYTHIH YPOBEHb) — INOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKAa3aTeJst
KOMIICTCHIIUH «YMETb»: IPHMEHATh OCHOBHbIC 3aKOHbI M MeTOAbl OMOXMMHYECKHX
HCCICA0BAHMI I peleHNs 32124 NPOo(ecCHOHAILHOMN 1eATeIbHOCTH.

3agaHuA OTKPBHITOrO THIA (BONPOCHI AJIsl 0OIIPOCA):

1. I'OpMOHBI CHHTE3UPYIOTCS Kejle3aMU BHYTPEHHEH WM CMEIIaHHOM cekpeumu. lIpuBeaure
[IpUMEpP FTOPMOHOB, KOTOPbIE CUHTE3UPYIOTCS KENE30M CMEIIAHHOW CEKPELH.

2. B pPE3YIbTATC peaKuHﬁ TJIFOKOHCOICHE3a CUHTC3UPYCTCA TJIFOKO3a. PeaKI_II/II/I 9TOro myTu Hu,
COOTBETCTBCHHO, q)epMeHTBI HUX KaTAJIU3UPYIOIIHUEC, HAXOAATCA B HUTOIINIA3ME KIICTOK. Vxkaxunre
OopraH opraHuisma XKMBOTHOT'O, I'/IC OCYIICCTBIIACTCA CUHTC3 INNITFOKO3bI de novo.

3. CnoxxHble 6eKU COCTOAT U3 0eNKOBOM M HeOenkoBoi yacTu. HebenkoByto 4acTh MOJIEKYIIbI

CIIOKHOTO Oellka MOTYT TMpPEACTaBISATh BEIIECTBA PA3NUYHBIX KJIACCOB. YKAKUTE Ha3BaHUE
TPYIIIIBI CIIOKHBIX OEJIKOB, T/Ie HEOSIKOBAs 4YacTh MPEICTABIICHA JTUITHIOM.
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4. BogopacTBOpuMBbIE BUTAMUHBI U MX MPOU3BOJHBIC BXOISAT B COCTAB CIOKHBIX (DEPMEHTOB.
@aBUHAEHUHANHYKICOTH]] SBIsETCS KOGEpMEHTOM psiia (HepMEHTOB, KaTalU3UPYIOIIUX
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU B KIETKE. YKaXWTe, IPOU3BOJHOE KaKOro
BUTaMUHA BXOJHT B COCTAaB JaHHOTO KOo(epMeHTa.

5. CUHOHUMOM 3HEPruM Jisi KUBOU cuctembl siBisieTcss AT®D. DTo CloXHOE COCIUHEHUE, B
COCTaBe KOTOPOTO HAXOMATCS YIIICBOJHBIA OCTATOK, a30THUCTOE OCHOBaHUE, (hochopHas Kuciora.
[IpuBenuTe oOIIEe HA3BAaHNE TAKOT'O COSAMHEHUSI.

Kirouu:
1. | MHCYAUH, FNOKaroH
nevyeHo
3. | nunonpoTenapl
4. | BUTamuH B
5. | HyrkneoTng,

Tpernii 3Tan (BbICOKHI ypPOBeHb) — NMOKa3bIBaeT C()OPMUPOBAHHOCTH NMOKA3ATEJIs
KOMIIETEHIIHN  «BJIAJAETb»: BO3MOKHOCTHIO HCNOJIb30BAHUS TEOPETHYECKUX OCHOB
OMOXHMNHM B NMPO(PeCcCHOHATILHOM 1esITeJIbHOCTH.

HpaKaneCKne 3aJaHusA

1. Pa3BuTHE BTOPUYHBIX MOJIOBBIX MPU3HAKOB Y KUBOTHBIX CTUMYJUPYIOT IOJOBBIE FOPMOHBI.
YKaXuTe rOpMOH, CTUMYJTUPYIOIIUI pa3BUTHE BTOPUYHBIX TTOJOBBIX MPHU3HAKOB Y CaMIIOB.

2. CucreMa kinaccuuKanuu (PEpMEHTOB MPEANONaraeT JEJICHHE Ha KIacC B 3aBHUCHMOCTH OT
THUIIA PEaKIHii, KOTOPbIE OHHM KAaTaU3UPYIOT. Y KaXKUTE KOJTUYECTBO KIaccoB (hePMEHTOB.

3. BoigensioT pa3nuyHble BUABI MHTHOMPOBAHHUS aKTHBHOCTH (PEPMEHTOB, OJHUM U3 KOTOPBIX
SBIISIETCS KOHKYPEHTHOE MHTHOUPOBaHHE. YKAXKHUTE CTPYKTYPY KOHKYPEHTHOTO HHTHOUTOpA.

4. PaznuuHble (pepMEHTHI MPOSBISIOT MAKCUMYM aKTUBHOCTH IpPU pa3MYHbIX 3HaueHusx pH.
OOBIYHO 2TO T€ 3HAYEHHS, KOTOPBIE XapakTEpHBI Ui TOTO MecTa, The paboTaeT IdaHHBIN
dbepment. IlpuBeaute 3naueHue pH, mpu KOTOPOM MPOSBIAETCS MaKCUMaibHas aKTUBHOCTh
dbepmeHTa xenmy/Ka MerncuHa.

5. VCTOYHMKOM aMMHUaKka B OpraHWU3Me SBJSIOTCS Pa3lIUYHBIC a30TCOJEPIKAINe BEIISCTBA,
00MeH KOTOPBIX MPUBOAUT K €ro 00pazoBaHuio. MoueBHHA COAECPKHUT HECKOIBKO aTOMOB a30Ta.
VYKkaxute Ha BO3MOKHOCTD O6p330BaHI/I${ aMMH1aKa U3 MOYCBHHBI B OPpTraHU3ME ) KUBOTHOTO.

Koroun:

TEeCTOCTEPOH

wecTb

CTPYKTYypa, noaobHas cybcTpaTy

1,0-2,5

A Rl

He obpasyeTcs
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OIIK - 2.3. JleMOHCTPpUpPYeT YMeHHe NMPUMEHATh KOHKPEeTHbIe 3aKOHbI U MeTOIbI
€CTEeCTBEHHbIX HAYK VIl KOMILIEKCHOT0 PellleHUusl IPOM3BOJACTBEHHBIX 32124

IlepBbIii 3Tan (IOPOroBoOil ypOBeHb) — NOKA3bLIBAET C(POPMUPOBAHHOCTH NIOKA3ATE/Is
KOMIICTCHIUH «3HATb»: TeOpPeTHYeCKHe OCHOBbI 0MOXMMMH, OCHOBHBIC BOIIPOCHI 00MeHA
BELECTB M DJHEPIMH B )KMBOM cHCTeMe

TecToBble 3aHaHUA

1. HeliTpaiibHON aMMHOKHUCJIOTOM sIBJIsieTcs (0AMH NPAaBUIbHBIN 0TBET):
a) apruHUH

0) nMu3uH

B) BaJIUH

T') TUCTUIUH

2. Paaumkajgbl aMHHOKHMCJIOTHBIX OCTATKOB MOJHUIIENTHIHON LeMH He Y4YacTBYKT B
(popMHPOBAHUH CTPYKTYPBI MOJIEKYJIbI 0e1Kka (0AMH NPABUWIbHBIH 0TBET):

a) epBUYHAL

0) BropryHas

B) TPETHYHAS

T') YETBEPTUYHAS

3. ®epMeHTHI HEOOPATUMO HHIHOMPYIOTCS O] JelicTBHeM (OIMH NPaBUIbHbIN 0TBET):
a) JINITH]IOB

0) aMHHOKHUCIIOT

B) MOHOB TSDKEJIBIX METAJIOB

T') YIJIEBOJIOB

4. B cocTaB HYKJ1€0TH/Ia BXOAUT (OIMH NPABUJIbHBII 0TBET):
a) MeHTo3a

0) a30TUCTOE OCHOBAHUE U MEHTO3a

B) a30THCTOE OCHOBaHHE

') a30THCTOE OCHOBaHUE, MEHTO03a, (ochOpHAs KUCITOTA

5. Crepounanbl AABJISIIOTCA MPOU3BOAHBIMHU (OMH NPABUJIbHBII 0TBET):
a) (heHAHTpEH

0) LIMKJIOTIEHTaH

B) nepruipoeHaHTpeH

T') LIMKJIONEHTAaHIIeprupoeHaHTPEH

Koroun:

B

-

Dk W INIE
@

-

6. IlpouuTtaiiTe TeKcT M YCTaHOBHTe cOoOTBeTcTBHMe. B mpomecce cuHTe3a Oejka M
HYKJIEHHOBBIX KHCJIOT MCHOJb3yeTcsl MAaTpULa, HA KOTOPOW M NPOMCXOAUT CHHTE3.
YcraHoBuTE COOTBETCTBHME JTAIy IMEPEHOCAa IeHEeTHYeCKOoil HMH(opManuu HMCHoJb3yemMou
MaTpPHUbI.
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HassaHue 3Tana nepeHoca Ha3saHue maTtpuubi

1. penankaums a) m-PHK
2. TpaHcaaumn 6) oaHa uenb AHK
3. TpaHCcKpunuusa B) Ase uenu AHK

r) CMHTE3 yrneson0s

[) CUHTE3 AMNnaoB

Korou:
1. 2. 3.
B a 6

Bropoii 3Tan (mpoaABHHYTHIII YPOBEeHb) — MOKa3biBaeT COPMHPOBAHHOCTH IMOKA3aTeJIs
KOMIIETEHIIHN «YMeTb»: NPHUMEHATh KOHKpPeTHble 3aKOHbI M MeTOAbl OHOXHMHMH B
KOMILJIEKCHOM pellleHHHU MPOU3BO/ICTBEHHBIX 3224

3aaHus OTKPBITOrO0 THIIA (BONPOCHI VISl OIIPOCA):

1. DHeprus B KkjeTke oOpasyeTcs 3a cueT peakuuil (ochopunupoBaHus, KOTOpPHIE MOTYT
OCYILECTBIISITHCS 33 CUET NMPSIMOTO MePEeHOCa YHEPTHU CBSI3U U ocTaTKa (POCHOPHOI KUCIOTHI OT
cyOcTpaTa U ONOCPEIOBAHHOIO IMEPEHOCca 3a CYET YHEPruH, O0Opa3yroIeicsi B OKUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUAX. YKaKUTE crioco0 oOpa3oBaHMs SHEPTUU B PEAKIUX INIMKOIU3A.
2. Y MJIEKONUTAIONIUX CYLIECTBYET BbICOKast HOTPEOHOCTh B (heHMIIATaHUHE. YKAKUTE IPUUUHY
3TOM MOTPEOHOCTH.

3. K nunmupam OTHOCAT OpraHMYECKHE BELECTBA CIOXKHOI(UPHOW MPHUPOJBI, XOPOLIO
pacTBOPUMBIE B OPTaHMYECKUX HENOJIAPHBIX PACTBOPUTEISX M IUIOXO PACTBOPUMBI B BOJE H
NOJIIPHBIX PACTBOPUTENAX. YKAKUTE IPYIILY JUIUAOB, 1€ IOMUMO OCTAaTKa CIIUPTa U KUCIIOTHI
IIPUCYTCTBYET OCTATOK YIJIEBOJA.

4. Monekyna Oenka MMeEET HECKOJIbKO YPOBHEM OpraHu3alud — MEepBUYHBIA, BTOPUYHBIH,
TPETUYHBIM M 4YeTBepTUUHbIN. Kaxaplii W3 HUX CTaOMIM3UpYETCS OIpeAeIeHHbIMU BHUAaMU
XUMHUYECKON CBSI3U. YKaXHUTE CBS3b, CTAOMIM3UPYIOIIYI0 BTOPUYHYIO CTPYKTYPY MOJIEKYJIbI
Oenka.

5. Yame Bcero kjaccH(pUKalnio BUTAMUHOB OCYIIECTBIISIIOT HA OCHOBE UX (PM3MUYECKUX CBOMCTB
— IO OTHOWICHHID K pAaCTBOPUTENI HX MOAPA3ACIAIOT HA IKUPOPACTBOPUMBIE H
BOJIOPACTBOpPUMBbIE BUTAaMHUHBI. OJHAKO BHTAaMHUHAM JTUX TPYII COOTBETCTBYET M pa3Has
¢du3nonoruueckas Harpy3ka. YKaxuTe (pu3noIOTHYecKyIO poJib BOJOPACTBOPUMBIX BUTAMUHOB.

Kiaroun:

1. | cybctpaTtHoe pochopunmposaHme

2. | CUHTE3 TUPO3MHA

3. | raMkoAunuabl

4. | BoAoOpoOAHasn CBA3b

5. | kobepmeHTbl pepmeHTOoB

Tpernii 3Tan (BBICOKHI YPOBeHb) — TMOKa3biBaeT CHOPMHPOBAHHOCTH MOKAa3aTeJsi

KOMIICTCHUUHA «BJAAECTH»: UCIIOJbB30BATDH IMOJYYCHHbLIC 3HAHUA U YMCHUS B KOMIIJICKCHOM
PEIICHUA MPOU3BOACTBCHHBIX 3a1a4
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IIpakTHyeckue 3a1aHus

1. [IpuHATO CUMTATh, YTO OPraHUYECKHUE KUCIOTHI, B COCTaBE KOTOPHIX HaXOJUTCS JIBE U OOJIbIIE
KpaTHBIX CBSI3€d, SBISIOTCS TMOJMHEHACBHIIIEHHBIMU M BXOJSAT B COCTaB BHUTamuHa F.
Onpenenure, OTHOCUTCA JM JIMHOJEBas KHUCIOTAa K IOJHMHEHACBILIEHHBIM OpPraHU4eCKUM
KHCJIOTaM.

2. Onpenenute 3apsig aMUHOKUCIOTHI JIM3WHA, 1 KoTopod 3HaueHue MOT paBno 9,74, B
pactBope ¢ pH <7.

3. H3BecTHO, YTO ONTHUYECKOW AaKTUBHOCTBIO O0Ja/lal0T COEAUHEHHS, B CBOEM COCTaBe
CoJIeprKalie HECUMMETPUYHBIC aTOMBI yIiiepoja. YKaKUTE, OyJeT T aMUHOKHCIIOTA TJIMIUH
MMETh ONTUYECKNE U30MEPBI.

4. Ompenenure, CKOJBKO MOJEKYNT aaeHO3UHTPU(POCHOpPHON KHUCIOTHI 00pasyercs INpu
OKHUCJICHUH MOJIEKYJbl TJMLEPUHA IO MOJOYHOW KHCIOTHI TOJ BO3AeicTBHEM (PepMEHTOB
[JIMKOJIM3a, €CJIM Ha aKTUBAIMIO TIUIEpHHA 3aTpadynBaeTcs Mojiekyna ATO.

5. B nupyBartneruaporeHa3HoM peakiuu I0J BO3ACHCTBUEM MHUPYBATAETHAPATA3HOTO
(GepMEHTHOTO KOMIUIEKCAa M3 TUPOBUHOTPAAHONM KHUCIOTHI oOpasyercs anetmin-KoA, COp,
HAJIH+H*. Onpenenure, kakoe KomuuecTBO AT® MoxeT 00pasoBaThCs M3 IOIYYEHHBIX
METa0OJIUTOB.

Karoun:
1. OTHOCMUTCA
+1
3. | He bygeT
4, |1
5. |3

OueHo4HbIe CpeacTBa AJs MPOBEJICHUS NPOMEKYTOYHOM ATTEeCTAMHI

IIpomexxyTouHas arrecranus IPOBOIUTCA B BUJE 3a4€Ta U DK3aMEHA.

3aueT BBICTABIAETCS MpenojaBaTesieM B KOHLE H3Y4YEHHs pasjena JUCIUIUIMHBI Kak
pe3ynbTaT TEKYILEro KOHTPOJIS.

Ecium crymeHT He copaBmiCcs € 4acThlO  3aJaHMM  TEKYIIEro KOHTPOJIS, €My
IPEOCTABIIAETCS BO3MOXKHOCTD CIaTh 3a4€T Ha UTOTOBOM KOHTPOJIBHOM MEpOINPHUATHU B (hopme
OTBETOB Ha BOIPOCHI K 3a4E€Ty MJIM TECTOBBIX 3a/IaHUM K 3a4eTy.

DK3aMeH NPOBOJUTCA B YCTHON (popMe € yIETOM pe3yabTaTOB TEKYIIEro KOHTPOJIS.

OHCHO‘IHBIQ CpeacTBa 1Jisdd NPOBEACHUS IK3aMEeHa
ATTCCTaL[I/ISI IIPOBOAUTCA B (bOpMC YCTHOTI'O 9K3aMCHaA.

Bomnpocs! quis 3a4era

1. OcHoBHBIE 3Tambl pa3BuTHs Omoxumuu. CraTuyeckas W AWHamMUdeckas Ouoxumus. Pomb
OTEUECTBEHHBIX YUEHBIX B PAa3BUTUU OHOXUMHUHU. 3HAYCHUE OWOXUMHH i OWOJOTHH,
MEIUITUHEI, CEICKOT0 XO35MCTBA.
2. OyHKIMHN OEJIKOB B OpraHu3Me.
3. CTpyKTypHBIE KOMIIOHEHTHI O€JIKOB - aMHUHOKHCIOTHL. WX cBoiicTBa. MeToasl M3ydeHUS
cocTtaBa OEJIKOB.
4. Knaccudukarusi aMUHOKUCIOT. MOHOAMHHOMOHOKapOOHOBBIE KUCIIOTHI, KX CTPOCHUE U POJIb
B JKU3HEIEATEIbHOCTH.
5. MonoamMuHOTMKapOOHOBBIE KUCIIOTHI, KX CTPYKTYpa M 3HaYEHHE B a30TUCTOM OOMEHE.
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6. JlnaMMHOMOHOKapOOHOBBIE KHCIIOTHI, UX CTPOCHUE U OHOIOTHYECKast POJb.

7. ApoMaTH4ecKnue aMUHOKHCIIOThI, UX CTPYKTypa U OOMEH B OpraHu3Me.

8. Crpoenue OenkoB. TUIBI XUMHUYECKUX CBSI3eH B MoOJIeKyJe Oelika. YPOBHHM OpraHU3aIUH
6enkoBbIX MoJieKyJ. COBpeMEHHBbIE METO/bl U3YUYEHUsl CTPYKTYpbl U CBOWCTB OenkoB. dopma
OCJIKOBBIX MOJICKYIL.

9. ®U3MKO-XMMHUYECKHE CBOMCTBA OEIKOB (MOJIEKYJISIPHBII BEC M METOIbl €ro ONpEeACICHHUS,
KOJIJIOUIHOE COCTOSIHUE, aM(OTEepHOCTH OEIKOB).

10. Peakimu ocaxaeHus OEIKOB.

11. XapakTepucTrKa OCHOBHBIX TPYII MPOCTHIX OEJIKOB: MPOTAMHUHOB U TUCTOHOB, aJb0YMHHOB
U IJ100YJIMHOB, IPOJIAMUHOB, TJIIOTEIMHOB, CKJIEPOIPOTEU-HOB (IIPOTENHOUIOB).

12. Cnoxxusie 6enku - mporeuasl. Mx kinaccupukanus. beakoBblii KOMIIOHEHT U TIPOCTETHYECKAs
rpymnmna B IpOoTeuaax.

13. Hykneonporeuasl, X XMMHUYECKOE CTpOEHUE. TUIBl HYKJIEUHOBBIX KHCIIOT, UX XUMUYECKHUI
COCTaB U CTPOCHUE.

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

15. Crpoenune PHK. Tunsl PHK, ux pons B opranusme.

16. depMeHTHI Kak OHOJOTHYCCKUE KaTaau3aTophbl OenkoBoW mpupoabl. OOmue cBoicTBa
(dbepMeHTOB.

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

18. Ctpykrypa ¢epmenToB. MexaHusMm aelcTBUs (QepMeHTOB. Ponb akTMBHOrO IEHTpa B
KaTaIMTHIeCKO QyHKIMK epMeHTa (Ha IpUMEpe alleTUIXOIUHICTEPA3HI).

19. Kuneruka QepmeHTaTUBHBIX IporieccoB. CyOcrparHas koHcTaHTa (Ks) u KoHcTaHTa
Muxasnuca (Km).

20. HomenknaTypa u knaccupukanus GepMeHToB.

21. XapakTepucTHKa Kjacca T'ipoas.

22. TpaHncdepaspl, ux Kiaccupukanus, CTPYKTypa W MEXaHHU3M JIHCTBHS Ha IpUMEpe
TpaHCAMHUHA3.

23. Oxcunopeaykra3pl. XHUMHYECKas MpUpoJa KOPEPMEHTOB U MEXaHU3M JeHCTBUA
OKCHUJOPENYKTa3.

24. O61mas XapakTepucTUKa U KilacCu(pUKalys BUTAMUHOB.

25. Xapakrepuctuka xupopactsopumbix (A, D, E, K u F) u BogopacrBopumsix (C, P, H u
rpynnsl B) BUTaMuHOB: cTpoeHHe, (PU3MKO-XMMHUYECKHE CBOWCTBA, NMPU3HAKUW aBUTAMHUHO3a,
CyTOYHas HOpMa, COJIepKaHuE B MPOAYKTaX U yyacTUEe B OOMEHE BEILIECTB.

26. OOmass xapakTepUCTHKa >Kele3 BHYTpEHHEW cekpeuuu. Poib TOPMOHOB B pEryisiUd
¢byHKIMI opraHu3Ma u oOMeHe BellecTB. B3auMmoeiicTBre Mexay 3HIOKPUHHBIMU KeJIe3aMHU.
27. XuMudeckas npupoja U (pu3noJIorudecKas posib BaKHEHIIIMX TOPMOHOB runodusa, moJoBbIX
TOPMOHOB, TUPOKCHHA, a/Ip€HaJINHA, UHCYJINHA, KOPTUKOCTEPOUI0B. 3a00IeBaHMsl, CBA3aHHbIE C
TUIEep- U THHO(YHKIMSIMU SHIOKPUHHBIX XKelle3.

28. buonornyeckas poyib yIriaeBOI0B B OpraHU3ME UEIOBEKa.

JK3aMeHALMOHHbIE BOIPOCHI 110 Kypcy 0MOJIOrH4ecKkoii XMMHUN

1. OcHoBHBIE 3Tambl pa3BuTHs Omoxumuu. CraTuyeckas W AWHaAMUYeckas Ouoxumus. Pomb
OTEUECTBEHHBIX YUEHBIX B PAa3BUTUU OHOXUMHH. 3HAYCHHE OWOXUMHH s OWOJIOTHH,
MEIUITUHEI, CEICKOT'0 XO35MCTBA.
2. OyHKIMHN OEJIKOB B OpraHu3Me.
3. CTpyKTypHBIE KOMIIOHEHTHI O€JIKOB - aMHUHOKHCIOTHL. KX cBoiicTBa. MeToapl M3ydeHUS
cocTtaBa OEJIKOB.
4. Knaccudukarusi aMUHOKUCIOT. MOHOAMUHOMOHOKapOOHOBEIE KUCIIOTHI, KX CTPOCHUE U POIIb
B JKU3HEIEATEIbHOCTH.
5. MonoamMuHOIMKapOOHOBBIE KUCIIOTHI, KX CTPYKTYpa M 3HaYEHHE B a30TUCTOM OOMEHE.
6. JlnaMMHOMOHOKapOOHOBBIE KUCIIOTHI, UX CTPOCHUE U OUOIOTHYECKas POJIb.
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7. ApoMaTH4ecKrue aMUHOKHCIIOTHI, UX CTPYKTYpa U OOMEH B OpraHu3Me.

8. Crpoenue OenkoB. THUIBI XMMHYECKHX CBSI3e B MoJieKyse Oenka. YPOBHU OpraHU3aIuu
0enkoBbIX MoJIeKyll. COBpEMEHHBIE METOJbl M3YUYEHUsI CTPYKTYpbl M CBOHCTB OenkoB. dopma
OEJIKOBBIX MOJIEKYI.

9. ®U3MKO-XMMHUYECKHE CBOMCTBAa OEIKOB (MOJIEKYJISIPHBI BEC M METOJbI €r0 ONpeAeTCHHUS,
KOJUIOUTHOE COCTOsTHUE, aM()OTEPHOCTh OEIKOB).

10. Peakuuu ocaxxaeHus OEITKOB.

11. XapakTepucTuka OCHOBHBIX IPYII MPOCTHIX OEIKOB: MPOTAMUHOB U THCTOHOB, albOYMHUHOB
Y T7100yJIMHOB, NTPOJIAMUHOB, IIIOTEJIMHOB, CKJIEPOIIPOTEU-HOB (IPOTEMHOUIOB).

12. Cnoxnsbie O0enku - mpoTeuasl. X kimaccudukanms. beakoBbIii KOMIIOHEHT U MPOCTETHYECKas
rpynna B IpoTenax.

13. HykieonpoTenipl, UX XUMHUYECKOE CTpoeHUe. THUIbl HYKIIEMHOBBIX KUCIIOT, UX XUMHYECKUI
COCTaB U CTPOECHHUE.

14. JHK: cocrtaB, cTpyKTypa, poJjib B OpraHU3Me.

15. Ctpoenune PHK. Tunst PHK, ux pois B opranusme.

16. depMeHThl Kak OHOJOTHYECKUE KaTalau3aTopbl OenkoBod mpupoabl. OOimue cBoiicTBa
(bepMEeHTOB.

17. AxkTuBanus 1 MHaKTUBALMs (PEpMEHTOB B OpraHusMe. Poiib 3THX IpoIeccoB.

18. Crpykrypa ¢epmeHnToB. MexaHusm JedcTBUs (epmMeHTOB. POJbh aKkTUBHOTO IICHTpa B
KaTaJuTHYecKoi GpyHkuuu pepmeHTa (Ha MpUMepe aleTUIXOJIMHICTEPA3hI).

19. Kunernka QepmentaTuBHbIX mporeccoB. CyoOcrparHas koHctanta (Ks) u koHcTaHTa
Muxasmmca (Km).

20. HomeHnkinatypa u kiiaccupukanust pepMeHTOB.

21. XapakTepHucTHKa Kjacca THAPOas.

22. Tpancdepaspl, ux KilaccupuKamus, CTPYKTypa W MEXaHHU3M JEHCTBHS Ha TIpUMEpe
TpaHCAMUHA3.

23. Okcuupopenykraspl. XUMHUEcKas HpUpoja KO(PEpMEHTOB U MEXaHU3M JIEHCTBUSA
OKCHUJOPEIYKTa3.

24. O6mias xapaKTepucTUKa U KjIacCU(UKaIUs BUTAMUHOB.

25. Xapaxtepuctuka xupopactBopuMbix (A, D, E, K u F) u BonopactBopumsix (C, P, H u
rpynnsl B) BuTaMHHOB: cTpoeHMe, (PU3MKO-XMMUYECKHE CBOMCTBA, MPU3HAKM aBUTAMHHO34,
CYTOYHasi HOpMa, CoJIep>KaHue B MPOIYKTAaX U yyacTHe B OOMEHE BEILECTB.

26. OOmas xapakTepUCTHKa »eje3 BHYTpeHHeW cekpeuuu. Ponb TOpMOHOB B peryiasuuu
¢byHKUUI opraHu3Ma 1 oOMeHe BelecTB. BzaumozelicTBue Mex 1y SHAOKPHUHHBIMU Kelle3aMH.
27. Xummnueckas npupoja U pusuosoruyeckasi posib BaXKHEHIINX TOPMOHOB TUogu3a, moJ0BbIX
TOPMOHOB, TUPOKCHHA, a/ipeHaJIMHA, UHCYJIMHA, KOPTUKOCTEPOUI0B. 3a00IeBaHus, CBA3aHHBIE C
TUIep- U THNO(QYHKIMSIMH SHAOKPUHHBIX JKEJIe3.

28. O0mue noHATHs 00 oOMeHe BelIeCTB B opraHusMme. /[ManekTuueckoe eAMHCTBO MPOLECCOB
acCUMWIALMA U AuccUMUIUU. OcHOBHOM oOMeH. IloHATHEe O TNPOMEXKYTOUHOM U
HHEPreTHUecKoM oOMeHax. MakpoIpruiyeckue CoeIMHEHHs.

29. buonornyeckas poyib yIiaeBOI0B B OpraHU3ME UEIOBEKa.

30. Ilytu pacnasa mojucaxapuaoB M JUCaXapuJoB B KeTyJo4yHO-KuieyHoM Tpakre. Cyan0a
BCOCABIIIUXCS MOHOCaXapHua0B.

31. I'nukorenHas ¢GyHKIMS NI€YE€HHU (CUHTE3 U pacha/l TIIMKOTeHa B ICUEHH).

32. I'MuKoIM3 ¥ TIIMKOTEHOJIN3 KaK UCTOYHUKHU YHEPTUHU B YCIOBHUAX aHadpoOmo3a. CoBpeMeHHast
CXeMa ININKOJIN3a.

33. XuMuU3M CIHUPTOBOrO OpOXKEHMs, €ro CBSA3b C TIUKONIU30M. [lpyrue BUAbI OpOKEHHUS, UX
MCIIOJIb30BaHUE.

34.  ApnpoOGHOe  mpeBpalieHHEe  YIJICBOJOB:  OKHCIHUTEIBbHOE  JIeKapOOKCHIMPOBAHUE
NUPOBUHOTpasHOM KHCHOThl, Uk KpeGca. [leHTO3HBIM (amoTOMMYECKH) LUK OKHUCICHUS
YIJIEBOJIOB.

35. DHepreTuueckuii 6anaHc Mpu 0OMeHe yrieBoOB.
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36. OOpa3oBaHue U HCMOJIB30BAHUE MOJOYHOH M MUPOBUHOTPAJHOM KHUCIOT B OpPTaHHU3ME.
['moxoHeoreHes.

37. Perynsuus yriaeBoIHOTO OOMEHa.

38. CoBpemeHHas Teopusi Ouosoruueckoro okucieHus. CTpykTypa, (QYHKIMH M MEXaHU3M
JIeHCTBUS (EPMEHTOB JBIXaTEIHHON IEIH.

39. buonornyeckoe OKUCIEHUE U OKHCIUTEIbHOE (POChHOpUINPOBAHHE.

40. Posib AT® B 0OMEHHBIX IIpOLIECCaX U KUZHEACATEIbHOCTH.

41. buonoruyeckas pojib JUIHMJIOB B OPIraHU3Max YeJIOBEKA U )KUBOTHBIX.

42. Knaccuduxanus JUIuIoB.

43. CTpykTypa ¥ PU3HKO-XUMHYECKUE CBOMCTBA KUPOB.

44. ®ochomunubl, X KIacCuPUKALUS, CTPOSHHE, OMOIOTHIeCKast pOib.

45. OOmas XapakTepUCTHKAa CTEPUHOB M CTEPUIOB: CTPOCHUE, CBOICTBA, paclpOCTpaHEHHE.
CBs13b CTEPUHOB C TOPMOHAMM U BUTAMUHAMH.

46. IlepeBapuBaHye U BCAChIBAHUE )KUPOB B JKEIY0UYHO-KHILIEYHOM TpakTe. JKelrdHble KUCIIOTHI,
UX CTPYKTYpPa ¥ poJib B OOMEHE >KHUPOB.

47. IlepeBapuBaHue u BcacbiBaHue (GochHOIUINIO0B U CTEPUIOB.

48. PecunTes xupoB 1 HocoNUUI0B B CTEHKE KUIIICYHHUKA.

49. O6meH xupoB B opranusme. Oxucienue rimuepuHa. CoBpeMeHHasi TEOpUsl pP-OKUCICHUS
BBICHINX JKUPHBIX KHCJIOT (C YETHBIM M HEYETHBIM YHCIIOM YTJIEPOIHBIX aTOMOB, HETIPEIEIbHBIX
KHCJIOT). a-OKUCJIEHHE BBICIINX )KUPHBIX KUCIIOT.

50. CuHTE3 BBICIIUX KUPHBIX KUCIOT B OpraHU3Me.

51. buocunTe3 TpurauepuioB 1 GocoaunuaoB.

52. O6MeH cTepuIoB B Opranu3Me (CHHTE3 U pacmajl X0JIeCTepUHa).

53. DHepreTuyeckuil GasaHC MPU OKUCIECHUH JUMUO0B (3KUPOB).

54. O0OmeH anetun-KoA.

55. Perynsauus u HapylieHue >kupoBoro ooMeHa. O6pa3zoBaHue alleTOHOBBIX T€J B [IEYEHHU.

56. 3nadyeHne OENKOB B JKU3HEICSTEIBLHOCTH OPraHU3MOB. A30TucThIii Oananc. Hopmbl Oenka B
nuTaHuu. buosnoruueckass neHHOcTh OenkoB. benkoBble «pesepBb». CKOpOCTh M IIyOuHA
OOHOBJIEHUSI OEJIKOB Pa3IMYHbIX OPraHOB U TKaHEH.

57. Obmen mpocthix OenkoB. [lepeBapuBaHue O€NKOB B JKEIYAOYHO-KUIIEYHOM TpPAKTE MPHU
y4acTUHU TNPOTEONUTUYECKUX (epMEeHTOB. Poib CONSHON KHUCIOTHI B NepeBapUBaHUU OEIIKOB.
BcacbiBaHue MPOAYKTOB NE€peBapUBAHUS.

58. I'nuenue GeNKoB B KUIIEYHUKE U ITYyTH 00€3BpEKUBAHMS POAYKTOB THUEHUS.

59. OOmue mytH oOMEHa aMUHOKMCIOT. THIBI J€3aMUHUPOBaHMUS AMHUHOKHCIOT. DEepMEHTHI
JI€3aMUHUPOBaHUS. MeXaHU3M OKUCIUTEIBHOTO I€3aMUHUPOBAHHUS.

60. TpaHcaMMHUpPOBaHHE aMHHOKHUCIOT MpH nocpenacTse ¢ochonupuaokcansd. buonsornueckas
POJIb ATOTO MpoLEecca.

61. CBs3p NpOLIECCOB JI€3aMUHUPOBaHMA M TpaHCAMUHHpOBaHUA. buonormueckoe 3HaueHHe
HENpsSIMOTO JI€3aMUHUPOBAHUSI.

62. JlekapOOKCHIMPOBAaHUE aMUHOKHCIOT. Poib OMOT€HHBIX aMHHOB B OpPraHU3ME U IMYTH HUX
pacmaja.

63. KoneuHble mNpoAayKThl OOMeHa aMHHOKUCIOT. OOpa3oBaHME aMMUaka H IyTH €ro
00€3BpeKUBAHUS.

64. CoBpeMeHHas TEOpHsI CHHTE3a MOUYEBHHBI.

65. buocunres Oenka B opraHuzMe. Ponb HYKIEMHOBBIX KHUCIOT B OHOCHMHTE3e Oelnka.
MatpuuHblif MEXaHU3M CHHTE3a OeKa.

66. Perynsus OnocuHTe3a Oenka.

67. PacuienieHne HyKJIENHOBBIX KUCIOT. J{eCTpyKIIHs a30TUCTBIX OCHOBAHMM.

68. brocuHTEe3 MypUHOBBIX U NTUPUMHUINHOBBIX HYKJIEOTHIOB.

69. MaTpuuHbIii CHHTE3 HYKJIEHHOBBIX KUCIIOT.

70. BzaumocCBs136 OOMEHa YTJIEBOJIOB, JIUTIHIOB, OCJIIKOB M HYKJICMHOBBIX KHCJIOT.

71. YpOBHH peryssiuy MpoLecCcoB KU3HEAEATEIbHOCTH (0OMEHa BEIECTB).
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72. O6mmas 6noxuMudeckas XapakTepUCTHKa BOJIBI (COAEpKAHNUE U paclpeielieHe B OpraHu3Me
U KJIETKE, cOCTOsiHME BO/bl). Dusnosnornyeckas posib Bojbl B opranuzMe. OOMeH BOJBI.

73. Ponib MUHEpaNTBHBIX BEIIECTB B OPraHU3Me U UX OOMEH.

74. BydepHbie cucTeMBbl OpraHU3Ma U MEXaHU3M UX JICHCTBUSI.

75. Perynsiust BOJTHO-COJIEBOI'O OOMEHa.

METOAAUYECKHE MATEPUAJIbIL, OHNPEIEJAIOIIHUE ITPOUELYPbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (MJIN) OIIBITA
AEATEJBHOCTH

Texkymmii KOHTPOJIb

TectupoBanue A NPOBEACHUS TEKYILErO0 KOHTPOJISA MPOBOIUTCS € OMOIIBI CUCTEMBI
JTUCTAaHIIMOHHOTO 00ydeHus: win KommbioTepHoi mporpammbl KTC-2,0. Ha TectupoBanue
orBoautTcss 20 MuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHuil BKIO4aeT 20 BOMPOCOB.
KosndyecTBO BO3MOXHBIX BapUaHTOB OTBETOB — 4 i 5. CTyeHTY He0OX0AUMO BBIOPATh OJUH
IOpaBUIbHBIM OTBET. 3a KaXIblii MPABWIBHBIA OTBET Ha BOIPOC IpHCBaWBaeTcs 5 OalioB.
[Hkana nepeoga: 19-20 mpaBUIBHBIX OTBETOB — OLIEHKA «OTIMYHO» (5), 15-18 mpaBMIIbHBIX
OTBETOB — OILIEHKA «XOpo1Io» (4), 12 mpaBUIbHBIX OTBETOB — OLIEHKA «YJIOBJIETBOPUTEILHOY (3),
1-11 npaBUIBHBIX OTBETOB — OLIEHKA «HE YJJOBJIETBOPUTEILHOY (2).

Omnpoc Kak CpeACTBO TEKYILEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTy/IeHT OTBEUYAET Ha MOCTABJIEHHBIM BOIIPOC Cpa3y, BPEMs Ha MOJATOTOBKY K OTBETY
HE MPEeJOCTaBIIAETCS.

[IpakTnueckue 3agaHusl KaKk CPEACTBO TEKYLIET0 KOHTPOJIS MPOBOJATCS B MHCbMEHHOU
dopme. CTyaeHTy BbIAAETCS 3a/1aHue U npefocTabiseTcs 20 MUHYT Ul IOJATOTOBKH K OTBETY.

HpOMe)KyTO‘lHaﬂ arrecranud

3aueT BBICTABJISIETCS MO pe3yJibTaTaM TEKYLIero KOHTpoJs. Eciau cTyeHT He cpaBuics
C YacCThIO 33JJaHUM TEKYIIEro KOHTPOJIA, €My IPEIOCTABIISAETCS BO3MOKHOCTbH CIATh 3a4eT Ha
UTOTOBOM KOHTPOJIBHOM MEpOINpPUSATUU B (pOpME OTBETOB Ha BOMPOCH! K 3a4ETy MJIM TECTOBBIX
3a/laHuM K 3a4eTy.

DK3aMeH IpOBOAMTCA B YCTHOM (opme. M3 sk3aMeHAIIMOHHBIX BOIPOCOB COCTABISETCS
20 »sKk3aMeHalMOHHBIX OmieToB. Kaxaplii Ouier cocTOMT M3 Tpex BompocoB. Komrmekt
HK3aMEHALIMOHHBIX OUJIETOB MPEJICTABIECH B yU€OHO-METOINYECKOM KOMILIEKCE AUCIIUILIINHABI.
Ha noaroroBky Kk OTBeTy CTyIEHTY npenocTasiserca 20 MUHYT.
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