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Pabouyast mporpamma cocTaBiieHa ¢ y4eTOM TpeOOBaHMIA:

® [OpsiIKa OpraHU3allMd U OCYIIECTBICHUS 00pa30BaTeIbHONW JEATEIBHOCTH 10
00pa3oBaTeIbHBIM MPOTpaMMaM BBICHIETO 00pa30BaHUS — MporpamMmaM OakalaBpuaTta,
nporpaMMaM CHEIHMaIuTeTa, MporpaMMaM MarucTpaTypbl, YTBEpP:KIEHHOIO IMPHUKAa30M
MunHCcTepCTBa HayKH U BBICIIero oOpasoBanus Poccuiickoit @enepanmu ot 06.04.2021
Ne 245;

e (enepasbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOIO CTAHAApTa BICIIEr0 00pa3oBaHUs
1o HanpasieHuto noArotoBku 19.03.02 IlponykTel nuTaHus U3 PACTUTENBHOIO CHIPHS,
YTBEP)KJICHHOTO TpUKa3oM MuHucTepcTBa oOpa3oBaHusi U Haykd Poccuiickoii
®enepanuu ot Ne 1041 ot 17.08.2020 .

HpenonaBaTenH, IOATOTOBHUBIINC pa60qy}0 nporpammy:

JOLICHT A.K. IInBoBap

Paboyas mporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl XUuMUN
(mporokoia Ne 10 ot «20» mas_2024r.).

3aBenyrommii kageapoi A.K. ITuBoBap

PaGouas mporpamMMa peKkoMeHJI0OBaHa K HCIIOJIb30BAaHUIO B y4EOHOM MpPOIECCE METOANYECKON
KOMHUCCHEN (paKynbTeTa MUIIEBLIX TeXHOIOTHIA (IpoTokoa Ne 11 ot «20» utonss_2024 1).

IIpeacenaresb MeTOANYECKOH KOMHCCUH A.K. IIuBoBap

PykoBoauTesib OCHOBHOM NPOo¢ecCHOHATBHOU
o0pa3oBaTe/IbHOM MPOrpaMMbl E.A. MenseneBa




1. lIpeamer. Llesu u 3a1a4u TUCUUIIIMHBI, €€ MECTO B CTPYKTYype

00pa3oBaTe/IbHOI MPOrPaMMBbI
IIpeamerom auUCHMIVIMHBI «DHOXMMHS» SABISIIOTCA XUMHMUYECKHH COCTAaB KMBOU
CUCTEMBI, IIPEBpAIlCHHUs BEIIECTB M HHEPrUM B HEW, a TaKXKe peryisilus IPOLECcCOB,
IIPOUCXOALINX B KIETKE U OPraHU3ME.

Heab0 AUCHMIUIMHBI sBIseTCS c)OpMUPOBaTH Yy CTYAEHTOB CHUCTEMY 3HaHMH 00
OCHOBHBIX KOMITOHEHTaX KJIETKH, TKaHH, OpraHu3Ma, 00 OOIIMX 3aKOHaX OOMEHa BEIIECTBA U
SHEPruH, O 3aKOHOMEPHOCTH OOMEHa BEIIeCTB M OSHEPrud B HKMBOM OpraHu3Me, O
OMOXMMHUYECKHUX MPOILECCaX M COMPOBOXKIAAIONINX UX (PU3HUECKUX SIBICHUSAX, XapaKTEPHBIX IS
KMBOT'O OpraHU3Ma.

OCHOBHBIMH 3a]a4aMU U3YYEHUS JUCIHUILIUHBI SBIISIOTCA:

- IIOJIyYEHHUE TEOPETHUUYECKUX 3HAHUM O XUMUYECKOM COCTAaBE KJIETKH U OpraHu3Ma;

- OCBOEHHE BOIIPOCOB BO3MOKHOCTH CaMOIIPOM3BOJIBHBIX IIPEBPALICHUN B KUBOU
CUCTEME;

- U3y4YCHHE BOIPOCOB OOMEHA BEIIECTB U YHEPTHU;

- TOJIyu€HHE LEJIOCTHOM KapTUHBI O pEryasiud OOMEHa BEIIeCTB M HSHEPruu B
KUBOTHOM OPraHU3ME;

- TIOJIyueHHE TEOPeTHUECKUX 3HAHUH OMOXMMHYECKHX IIPOLIECCOB B CBHIPhE B
TEXHOJIOTMYECKOM IOTOKE.

MecTo aMCHMILIMHBI B CTPYKType 00pa3oBaTeJbHOM mnporpamMmbl. /luciuminza
«buoxumus» 0THOCUTCS K 00513aTeNbHON YacTH, GOpMUPYEMOI yYaCTHUKAMU 00pa30BaTeIbHBIX
otHomenuid (b1.0.23) ocHoBoli mpodeccuoHanbHO 00pa30BaTeNbHONW MPOrpPaMMbl BBICILIETO
obpazoBanust (manee — OIIOII BO) mo nampasnenuto mnoarotoBku 19.03.02 «IIpomykTsl
MIUTaHUS U3 PACTUTENBHOTO CHIPBSI».

JuciunimHa ocHoBbIBaeTcss Ha ©0ase gucuuruinH — «Heopranumueckas — Xumus»,
«AHanuTHUYeCKast XUMuUs», «Opranuyeckas XuMus», «Puzndeckas U KOJJIOUJHAS XUMUS».

Jucnuninza yutaercs B 4 cemecTpe, MpeAlecTByeT OJIOKY 005S3aTeIbHbIX JUCIHUILINH,
Takux Kak: «lIumeBas xumus», « DU3HUKO-XUMHUYECKHE OCHOBBI MEPEPAOOTKU MSCHOTO CHIPBS»,
«MeToibl MccNeOBaHUS MsACAa U MSICHBIX MPOAYKTOB» ««bHOIOrMYeCKH aKTUBHBIE U MUIIEBbIC
n00aBKU B MACHOM oTpaciny, « TexHomorus msica 1 MSICHBIX IPOJLYKTOBY.

[TpenmectByet 650Ky 3 ['ocymapcTBeHHAss UTOTOBAs aTTecTanus «BoIMmoaHEHNEe U 3aIIUTa
BBIITYCKHON KBanupukaunonnoit padors» (b3.01).



2. IlepeyeHb MIAHUPYEMBbIX Pe3yJIbTATOB 00yUE€HUS MO AUCIHUIJINHE,
COOTHECEHHBIX C MJIAHUPYEMBIMHU Pe3yJIbTATAMHU OCBOEHUSI 00pa30BaTeJIbLHOI

NPOrpamMmmabl
KO)I])I (I)OpMyJIHPOBKa I/IH}IHKaTOPLI JOCTHKCHUSA HJ'[aHI/IpyeMble PeE3yJabTaThI
KOMIIETEH| KOMIICTCHIIUH KOMIIETCHIIUHN Oﬁy‘leHl/Iﬂ
184050
OIIK-2 |Cnocoben OIIK-2.1 3HaTh. TEOPETUYECKHE OCHOBBI
IPUMCHSITh 3HaeT W TPAMOTHO ONEpUPYET| OMOXUMHUHU, OCHOBHBIE BOIIPOCHI
OCHOBHBIC OCHOBHBIMHU 3aKOHaMUu b5l oOMmeHa BCHICCTB M OHCPIrud B
3aKOHBI 1 MeToaMu HCCIIeIOBaHuM KUBOM CUCTEME U BO3MOXKHOCTh HX
METO/IbI _ lectecTBenmbIX HAyK Juis IPUMCHEHHUSL B IIPO(ECCHOHANIbHOM
HCCACNOBAHMH ooy 3aay| ACATCIBHOCTH;
€CTECTBEHHBIX HpOdeCcCHOHATBHOI YMeTh: TNpPUMEHSATH OCHOBHBIE
HayK TUTSt 3aKOHBI U METOJIbl OMOXMMHYECKUX
e TEIbHOCTH .
pemieHust 3ajaay UCCIIeA0BaHUM JUIsl pelIieHus 3a1au
npodeccuoHab npodecCuoHaTBHOM
HOM nesiTenbHOCTH JIeATENIbHOCTH;
HNmetn HABBIKH BIIAJICHUS
TEOPETUYECKUMU OCHOBaMu
OMOXUMHM B TPO(decCHOHATBLHOM
JIeATEIIbHOCTH.
OIIK - 2.2 3HaATh: OCHOBHBIE 3aKOHBI
OcyuiecTBiseT BHIOOP 3aKOHOBECTECTBEHHOHAYUHBIX  JAUCIMILINH]
M METOJOB  HCCICAOBAaHUMIJIS PEIICHHs CTaHIApTHBIX 3a/1a4 B
€CTECTBEHHBIX HayK JUISpoeCCUOHATBHON AESITEIbHOCTU
[pELICHUsT KOHKPETHOM 3a/auynyMeTh: OOOCHOBBIBATH OCHOBHBIC
npodeccuoHanbHON €CTECTBEHHbIE M OHOJOTHYECKHE
NesATeTbHOCTH 3aKOHBl W pPEAIU30BBIBATH HX B

podecCHOHAIBHON IeATeIbHOCTH
MMeTh HaBBIKH. HCIIOJIB30BAaHUS
OCHOBHBIX €CTECTBEHHBIX
OHMOJIOTHYECKUX 31
Mpo(heCCHOHANBHBIX MOHATHH U
METOIOB npu pelIeHnn
oO1menpodecCHOHaNBHBIX 3a/1a4

OIIK - 2.3 JlemMoHCTpHUpYyET
YMCHHE MIPUMECHSITH
KOHKPETHbBIE 3aKOHBI U
METOJIbI E€CTECTBCHHBIX HAYK
JUTSI KOMIUIEKCHOTO PEeIIeHUs
MIPOM3BOJICTBEHHBIX 3a/1a4

3HATB. TEOPETUYECKHE OCHOBBI
OMOXMMHH, OCHOBHBIE BOMPOCHI
oOMeHa BELIECTB U HHEPruu B
KMBOU CUCTEME

YMeTb. TPUMEHATH KOHKPETHBIC
3aKOHBI U METOJbl OMOXUMHUH B
KOMILIEKCHOM peneHun
IIPOU3BOJCTBEHHBIX 3a1a4

NMeTb HABBIKHM: HCIIOIB30BaHUS
MIOJIy4CHHBIX 3HAHUM U YMEHHH B
KOMILIEKCHOM peLeHun

IMPON3BOACTBCHHBIX 3a1a4




3. O0béM IUCHUIIMHBI M BBl Y4eOHOH padoThl

Ounas ¢popma 0OyueHHS 3aounas hopma
oOydeHus
B T. 4. IO CEMeCTpam BCETO YacoB
N
Bunsr pabot Beero § § %ﬁ)
) = (D)
5 3 °
- = )
OO1mast TPyI0EMKOCTD 5/180 2172 3/108 5/180
JUCLUIUIMHBI, 3a4.€1./4aCOB, B TOM
gHcIe:
KonrtakTHas paboTa, 4acosB: 114 74 18
B () 90050 32 14 18 8
- IPaKTUYECKHE - - -
(ceMuHaApCKHE) 3aHATHUS
- 1abopaTopHble paboThI 42 14 28 10
CamocrositenbHas paboTa, 4acoB 66 26 40 162
KonTakTHas paboTa B 371€KTPOHHON 40 18 22
cpene (KPBOC)
KoHTposnb, yacos
By npoMexXyTO4YHOI aTTecTanui  3a4eT,7K3aMeH 3a4er 9K3aMEH | 3a4eT,’K3aMeH
(3a4€T, SK3aMEH)

4, Conep:xanme 1MCHUATIAHBI
4.1. Pa3fenbl AMCHMILIMHBI U BUAbI 3aHATHH (TeMAaTHYeCKUH IJIaH).
11\/&11 Paznen aucrunianHbl JI 113 JIP | KPBOC| CPC
ouHast (hopma 0OydeHuUs

Cratrueckast OMOXUMUS 16 - 22 20 33
Paznen 1. Beenenue. CTpoeHUE KIETKU. YTIIEBOIBI. 10

8 - 14 15
JInmuapel. benku. HykiienHOBBIE KHCIOTHI
Pasnen 2. Butamunsl. 'opMoHbl. DepMeHTHI 8 - 8 10 18
JlnHamudgeckast OMOXIMIUST 16 - 20 20 33
Pa3znen 3. OOMeH OCHOBHBIX IPYIIN BEIIECTB U SHEPTUU 10 i 8 10 20
B JKMBOU CUCTEME
Paznen 4. buoxumus msica, MICOTPOAYKTOB, MOJIOKA U 5 i 19 10 13
MOJIOKOTIPOJTYKTOB

3a04Has opmMa 00yUeHHS

Cratrdeckast OMOXUMUST 4 - 6 80
Pazgen 1. Beenenne. CrTpoeHHE KIETKH. YTJIEBOJBI. 9 i 4 40
Jlunmuael. benku. HykienHOBbIE KHCIIOTBI

Pa3znen 2. Butamunsl. ['opmonbl. DepMeHTHI 2 - 2 40
JlnHamigeckast OMOXUMUSI 4 - 4 82
Pazgen 3. OOMEH OCHOBHBIX T'PYII BEHIECTB U YHEPTUHU 3 i 2 48
B JKUBOM CHUCTEME

Pasznen 4. buoxumus msca, MACONPOIYKTOB, MOJIOKa U 1 i 5 34

MOJIOKOIIPOJAYKTOB

O4Ho-3204Hast popMa 00yUeHH S




4.2. Conep:xxaHue pa3iesioB Y4eOHOM IUCIUNTIHHBI

CraTnueckasi omoxumus

Paznen 1. Lens u 3anaun 6noxumuu. Mctopust pa3Buts OMoXuMuu Kak Hayku. Kietka —
OCHOBa HMBOW cucTeMbl. Bo/la kKak OCHOBA JKM3HU. YTJIEBOJbBI: KiaccU(UKalMs, CUCTEMaTHKa,
(yHKIMOHAIBHOE HAa3HAYCHHE, CTPOEHHUE U CBOICTBa, mpeacTaBuTenu. O0mas xapakTeprucTHKa
yriieBogoB. DyHKIMU yIIIeBOAOB. MoOHOcaxapuibl: CTpOEHHE, HOMEHKIaTypa. Du3nko-
XUMUYECKHE CBOWMcTBa MoOHOcaxapuaoB. Ommrocaxapunbl. [lomucaxapuasl — (TJIMKaHBI).
PesepBuble mommcaxapuael. CTpyKTypHble monucaxapuisl. lIpakTudeckoe mnpumMeHeHHe
yrieBooB. JIunuael: knaccudukanus, CHCTeMaTUKa, (yHKIMOHAIbHOE Ha3HAUCHHUE, CTPOCHUE U
cBoiicTBa, mnpexacraButenu OOmas xapakTepucTuka. buonornueckue QYHKUUM JTUTHIOB.
Knaccuduxanus nmunuaos. [IpocTeie TUIUABI, UX TPYIIIbI, XapaKTEPUCTUKA UX, MPEICTAaBUTEIH.
Crnoxuple JnUNUAbl Ha OCHOBE (ocaTHIHON KHUCIOTHI U HAa OCHOBE AMMHOCHHPTOB, WX
XapaKTepUCTHKA M MPEICTaBUTENU. Pa3znuuust B (GyHKIMOHAIBHOM Ha3HAYEHUU U CBS3b €ro CO
CTPYKTypoil. AMPudHUIbLHbIE CBOWCTBA CJOXKHBIX JUOUAOB. belKW W aMHHOKHCIIOTHI:
knaccuukanus, CcHcTeMaTHKa, (YHKIIMOHAJIbHOE HA3HAYeHHWE, CTPOEHHE M  CBOICTBA,
npencraButenu. CTpykTypa u kiaccudukanus aMHHOKHUCTIOT. CTEepeoXuMHs aMHHOKHCIIOT.
DU3UKO-XUMHYECKHE CBOMCTBA aMHUHOKHUCIOT. AMHUHOKHCIIOTBI KaK JICKAPCTBEHHBIE BELIECTBA.
YpoBHU CTpYKTypbl Oe€JKOBOW MakpomojeKkynael. buonorumueckue ¢QyHKMM OEnKoB.
Knaccudukanus 6enxoB. @ubpusuisipasie 6enku. ['moOynspabie Oenku. [IpocTbie u cioxHBIC
oenku. PU3NKO-XUMUYECKUe cBolicTBa OenkoB. [IpruMenenne 6eMKoB B BETEpUHAPHON MPAKTHKE.
HyknenHoBbIE KHCIOTHI: KJIacCH(HKalMs, CHCTEMAaTHKa, (yHKIMOHAIFHOE Ha3HAueHHE,
CTpOEHHE U CBOMCTBa, mnpeactaBurend. OOmas xapakTepucTuka. XUMHUYECKHIl CcOCTaB
HYKJIEMHOBBIX KHCIOT. A3oTucTthle ocHoBaHus. Hyxkneo3unbl. Hykneorunsl. Ilpupoansie
HYKJICOTHABl UX CTPYKTypa © (QyHKOUH. Makpospruueckue HyKICOTUATPUGOCHATHL.
Huknnyeckue HykineoTuasl. Hykmeotuasl B cocraBe KodepmeHTOB. CTpykTypa W (yHKIUH
N€30KCUPUOOHYKIEHHOBBIX KUCIIOT. CTpyKTypa v (pyHKINU PHOOHYKIEHHOBBIX KUCIIOT.

Paznmen 2. ButamuHbl: KiaccuuKanus, CUCTEMaTHKa, (pyHKIMOHAIBFHOE Ha3HAuYCHHE,
CTpOEHHE U CBOMCTBA, mpenctaBuTenu. OO0mias XxapakTepucTuka u kiaccudukanus. Hapymenue
OajlaHCca BUTaMHHOB B XHBOTHOM opraHuszme. JKupo- U BOJOpPacCTBOPUMBIE BUTAaMHUHBI, HX
oTnuuus U ocobeHHoctu. [IpeacraBurenu ;KkupopacTBOPUMBIX BUTAMHHOB U UX XapaKTePUCTHUKA.
[IpencraBuTenu  BOAOPAaCTBOPUMBIX  BHUTAMHUHOB M HX  XapakTepuctuka.  OCHOBBI
SHAOKPUHOJOTUU. ['OpMOHBI JKMBOTHBIX M 4enoBeka. Kierku - wmwumeHu. Peuenrtopsl.
Knaccugukauus ropmonos. buonorumdeckue cpoiicTBa ropMoHOB. buonornyeckoe nelictBue
TOPMOHOB. MexaHu3M JAEWCTBHUS TOPMOHOB. ['OpMOHBI LEHTpaJNbHBIX Ke€jie3. [ OpMOHBI
nepudepuyeckux xkene3. [Ipocrarmanausasl. [opmonbr KKT. OcHOBBI 3H3UMOJIOTHU.
@depMeHThI, UX CBOMCTBA, OTIUYUSA OT OOBIYHBIX KaTaln3aTopoB. CTpoeHne pepMEeHTOB, LIEHTPbI
¢depmentoB. Knaccudukanus u HOMEHKIaTypa (pepMeHToB. MexaHusm aelcTBus (HEpMEHTOB.
OcHOBBI (hepMEHTATHUBHOM KMHETUKHU. Perynsaius akTuBHOCTH (pepMeHTOB. MynbTu(epMEHTHBIE
KoMIuieKchl. [IpuMenenue pepMeHToB.

JAuHamu4yeckas OMOXUMUSA

Pazngen 3. OOMeH BemiecTB W PHEPruu B KMBOW cucteMe. [loHsTHE O MeTaboiu3Mme.
OOmas xapakTepucTHka oOMeHa BEIIeCTB U OSHEpruM B JKUBOM cucteme. OCHOBBI
TEPMOJUHAMUKU U TepMOXUMUU. DU3NKO-XUMHUECKHE CUCTEMBI U UX Kiaccupukanua. Ob6mas
XapaKTEpUCTHKA DPACTBOPOB BBICOKOMOJIEKYJSPHBIX BellecTB. benku kak kosutouabl. Ilytu
o0pa3oBaHusl dHEPrUM B KHUBOM cucteme. buomornueckoe okucienne. OOMEH yrieBOIOB.
I'mukonu3 u Opoxenue. [nukoreHonus u riaukoreHe3. Ilentozodocharubiii nmkia. Luka
TPUKApOOHOBBIX KUCIIOT. BHYTpHUKIIETOUHBII 0OMEH yrieBOAOB. [ TMKONMN3 — EHTPaIbHBIA MyTh
KaTtaboiM3Ma YTiaeBOJOB. [ JIMKOT€HONN3, €ro CBsA3b C TIIMKOJIM30M. DHEPreTHYecKHil OajaHc
TJIMKOJIN3a U TIIMKOreHosu3a. bpoxkenue, cBs3b ¢ rimkoian3oM. [lenrozomonodochaTHbiil MyTh.
OxucnuTensHOe N1eKapOOKCHIIMPOBaHUE MUPYyBaTa. XHMH3M PEAKIUH LUKIA TPUKAPOOHOBBIX
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kucioT. bamanc sHeprum. buocunres rmoko3bl. buocuHte3 raukoreHa. Perynsmus
MeTabonu3Ma yriaeBoaoB. OOMeH TUnuA0B. JIMMONHU3 U TUIOTEeHOIH3.

[lepeBapuBaHne ©  BcachlBaHWE JUOUAOB mumM  (Kopma). TpaHCIOPT  JTUIUAOB.
BryTtpuknerounsiii oOMen nunuaoB. Karabonusm tpuanmiriuiepuaoB. OKHCICHHE TIIMIICPUHA
Y JKUPHBIX KUCIIOT. bamaHc sHepruu B 3THX mporeccax. KeToHOBbIe Tena, ux Ouomoruyeckas
poib, 6uocunTe3. buocuntes nunuaoB. CTpoeHUe KIETOYHBIX MeMOpaH U ux junuabl. OOMeH
aMUHOKHCIIOT. BeiBesienue azora. Mcnonp3oBanue 0€3a30TUCTOrO OCTaTKa AMHHOKHUCIIOT.
[lepeBapuBanne OenkoB B JKKT wu BHYTpUKIETOUHBIM mpoTeosn3. JlezaMHUHUpPOBaHHE,
TpaHCAaMUHUPOBAHUE, HEMPSMOE J€3aMUHUPOBAHUE aMUHOKHUCIOT. [IpeBpalenue yriepoiHoro
ckesiera aMUHOKHCIIOT. [lyTn HelTpanu3zanuu ammuaka. buocunre3 MoueBuHbI. bronornueckas
(buKkcanus MOJEKYIsIpHOro a30ta. Perymsius OnocuHTe3a aMHHOKHUCTIOT. OTIeNbHBIE BOTIPOCHI
MOJIEKYJISIPHOM OWOJIOTUM: pEIUTMKALWs, TPAHCKPUMIIMS, TpaHchaiuusa. OOume NpUHIUIBI
B3aMMOCBs3U MeTabonmdeckux myreil. Cunte3 JIHK (perumkanms): WHUIMALWS, SJIOHTALUS U
tepmuHanusa cunare3a. Pemapanus JIHK. Cunare3 PHK (Tpanckpurniys): nHATIMALINS, SJIOHT AN
u TepMuHauus. ['eHetnueckuil koj. TpaHcnsuus: WHUIMAIMSA, SJIOHTAlUS W TEPMUHAIUS.
AKTHBaNUA U peKOTHUIMS aMUHOKUCTOT. [Iporieccunr. Perynauus cunrtesa Genka.

Pazgen 4. buoxumus MpliedHod TKaHA. MbeimedHoe cokpamieHue.  OOmas
XapaKTepUCTHKA MBIIIEYHOW TKaHW. XHUMHUYECKUH COCTaB CKEJIETHOM MycKynaTypsl. OOMeH
BEIIIECTB B MBIIICYHOU TKaHU. MBIIIIEYHOE COKpalleHne. bUOXuMus TOCMEPTHOTO OKOYEHEHUSI.
buoxumunueckne mnponeccbl co3peBaHuss Msca. [locMepTHOE OKOYEHEHWE, 4YTO 3TO TaKoe.
OcHoBHBIE OMOXMMHUYECKHE TIPOIECCHI, COMYTCTBYIOIIHNE M OMPEICSISIONe ero. buoxmmus
co3peBaHuss Msica. CTpOoe€HHME MOJIOYHOM JKeje3bl. bHoxXxuMuueckne mpolecchl CHHTE3a
KOMITOHEHTOB MOJIOKA. AJIbBEOJISIpHAsl TKaHb U €€ 3HaueHue. 3HaUYeHUE COCIMHUTEIbHON TKaHU
B CHMHTE€3€ KOMIIOHEHTOB MOJIOKAa. Buawl cekpenuun mosioka. buoxumus mosoka. XUMHUYECKUH
coctaB Mosoka. Co3peBaHue MoJjioka. bHOXUMUS TPOU3BOACTBA MOJIOYHOKHUCIIBIX TIPOIYKTOB U
CBIPOB.

4.3. [lepeueHb TeM JeKUuii

O0BéM, U
Ne
y Tema nexuun (bopma obyenus
/o OYHO-
OYHas | 3a09HAas
3a04Has
CraTn4yeckasi OMOXHUMMUS 16 4
Paznean 1. 8 2
1 Tema 1. Llenb u 3amaun 6noxumun. Victopust pa3BUTHS OMOXUMHH 1
" |kak Hayku. KneTka — ocHOBa %uBOM cucteMbl. Boia kak ocHOBa
Tema 2. YraeBoasl: Kiaccu(UKaIus, CUCTEMAaTHKA,
2. (hyHKIIMOHATBLHOE HA3HAYEHHEe, CTPOCHHUE U CBOMCTBA, 2 0,5
3 Tewma 3. Jlunuasl: knaccudukanms, CACTEMaTHKa, 2 05
' KIIMOHAJILHOE Ha3HAUYeHHe, CTPOSHUE U CBOMCTBA, '
2
4 Tema 4. beaku 1 aMHHOKUCTIOTHI: KIacCU(UKAINS, CUCTEMATHKA, 5 05
" |pyHKIIMOHAIBHOE HAa3HAYCHHE, CTPOCHHUE M CBOMCTRA, '
5 Tema 5. HykiienHOBBIE KUCITOTHI: KJIacCH(UKAIINS, CHCTEMAaTHKA, 1 05
' KIMOHAJILHOE Ha3HA4YCHUE, CTPOCHHUE U CBOMCTBA '
yH b b
Paznean 2. 8 2
6 Tema 6. ButamuHbl: Ki1accudukaius, CucTeMaThKa, 4 1
" |byHKIIMOHANTEHOE Ha3HAYEHHUE, CTPOCHUE U CBOWCTBA,




O0BéMm, U
No
y Tema nexuun (hopma 0by4enns
n/n OYHO-
oyHas | 3a04Has
3a04Has
7. [Tema 7. OCHOBBI 2HIOKPHUHOJIOTUU 2 0,5
8. [Tema 8. OCHOBBI SH3UMOIOTUHA 2 0,5
/InHamuyeckasi OMOXUMMS 16 4
Pa3nen 3. 10 3
9 Tema 1. OOMeH BelecTB ¥ SHEPTUU B )KUBOM cucteme. [lonstue 2 05
"o MeTaboun3me :
Tema 2. O0bmeH yrieBojoB. [ ukonus u OpoxeHue.
10. [Muxorenonus u rimkorenes. [learozodocharnpiii k. [ukin 4 1
TPUKAapOOHOBBIX KHCIIOT
11. {Tema 3. OOMeH mUnUA0B. JIMIIOIHU3 U TUIIOTE€HOJIN3 1 0,5
12 Tema 4. OOMeH aMUHOKHUCIOT. BeiBeieHne azora. 2 05
" Mcnons3oBanue 0€3a30THCTOTO OCTATKA aMHUHOKHCIIOT ’
13 Tema 5. OTnenbHbIe BONPOCH! MOJIEKYJIIPHOM OMOJIOTHU: 1 05
" |peruiMKanys, TPAaHCKPUIINS, TPAHCIISIUS :
Paznen 4. 6 1
14. Tema 6. buoxumus MbIlIe4HON TKaHU. MBIIIEYHOE COKpaICHUE 2 0,5
15 Tema 7. bBuoxumus IOCMEPTHOIO OKOYECHEHMsI. buoxuMmuueckue 1
" [mporecchl co3peBaHus Msica
16 Tema 8. CTpoeHue MOJI04HOM *kene3bl. buoxummueckue 2 05
" |[mporecchl CHHTE3a KOMITIOHEHTOB MOJIOKA '
17. Tema 9. Buoxumusa MoJjoka 1 -
Bcero 32 8
4.4. IlepeyeHb TeM NPAKTHYECKUX 3aHATHI (CEMHHAPOB)
He npeagycMoTpensl
4.5. [lepeyeHn TeM J1a00pPaTOPHBIX PadoT
O0BéM, U
Ne
y Tema nmabopaTopHOTO 3aHATHUS ¢opma oby4enus
/o OYHO-
OYHAs | 3A0UHAA | ..o
CraTuueckasi OMOXuMHus 22 6
Paznen 1. Beenenue. Ctpoenue kietku. YriueBoasl. Jlunuasl. benku. 14 4
HyxnenHnoBbie KUCIOTHI




O0BéMm, U

Ne
i Tema nmabopaTopHOTO 3aHATHUS ¢opma oby4enus
OYHO-
qHas qHas
O4HAs | 3a0UHAA | .o
Tewma 1. YraeBoasl: kinaccudukaius, CUCTEMAaTHKA,
1. |byHKIMOHATBHOE HA3HAYEHHUE, CTPOEHUE U CBOICTBA, 4 1
npencraBuTeny. OnpeneneHye IiI0Ko3bl B CBIBOPOTKE KPOBU
Tewma 2. JIunuapl: kiaccupukams, CUCTeMaTrKa,
2. |byHKIMOHATIBHOE Ha3HAYCHHE, CTPOSHHUE U CBOMCTBA, 2 1
npeacraBuTeny. OnpeeneHne XojaecTepruHa B CBIBOPOTKE KPOBU
Tewma 3. benku 1 aMUHOKUCIIOTHI: KJIacCU(UKAINS, CHCTEMaTHKa,
3 (G yHKIIMOHAIbHOE Ha3HaYeHUE, CTPOEHUE U CBOICTBA, 4 1
" [mpeactasurenu. Onpenenenne 0enka B CBIBOPOTKE KPOBH
[Pa3IUYHBIMU METOAAMH. XpoMaTorpagusi aMUHOKUCIIOT.
Tema 4. HykinenHOBbBIE KUCIOTHI: Kilaccu(UKalus, CUCTeMaTHKa,
4. |pyHKUMOHAIbHOE HA3HAYCHHE, CTPOCHHE U CBOMCTBA, 4 1
[IPEICTaBUTEIH.
Paznen 2. Buramussl. I'opmoHbl. @epMeEHTHI 8 2
Tema 1. ButamuHbI: KIaccuuKaius, CACTeMaTHKA,
5 G yHKIMOHATbHOE HA3HAYeHHE, CTPOSHUE U CBOICTBA. 2 1
OnpeneneHre KapoTHHA B CBIBOPOTKE KpoBU. KauecTBeHHbIE
peaKkiuy Ha BUTAMUHBI.
6 [Tema 2. OCHOBBI SHJOKPHUHOJIOTHH. 2
7 Tewma 3. OcHOBBI SH3UMONIOrHU. CrienMUIHOCTD ASHCTBUS 4 1
" |pepmenTOB. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKIIUM.
JluHaMu4geckasi OMOXHUMMSI 20 4
Paznen 3. OOMeH OCHOBHBIX TPYIII BELIECTB U SHEPTUU B KHUBOH 8 5
cucreMe6
8 Tema 1. OOMeH BelecTB U SHEPTUU B )kHUBOM cucteme. [lonarue 1
" o Metabonusme. OrpeieneHue MPOMeKyTOUHBIX METa00IUTOB.
Tema 2. OOMeH yrieBooB. [ ko3 u OpokeHHE.
9 [muxoreHonus u raukorenes. OnpeneneHne MPoOMeKyTOUHBIX 2 1
MeTab0IUTOB OOMEHa.
10. [Tema 3. OOmeH aunuaoB. JIUIIONN3 U TUIIOreHOIN3 2 -
4 Tema 4. OOMeH aMUHOKUCIIOT. BeiBeieHue a3ora. 2 1
lcnionp3oBaHue 0€3a30THCTOrO OCTaTKa aMUHOKHCIIOT.
5 Tema 5. OTnenbHbIE BOMPOCH MOJIEKYIISIPHOW OHOJIOTHH: 1
CIUTUKALIMS], TPAHCKPUIILINSL, TPAHCIISIIUS
Pa3znen 4. buoxumus Msca, MACOIIPOIYKTOB, MOJIOKA U 12 9
MOJIOKOTIPOIYKTOB
1 Tema 1. Buoxumust MpllieyHOM TKaHU. MBIIIIEYHOE COKpaIICHUE. 4 1
" |Onpenenenne OEIKOB MBIIIEYHON TKaHU.




O0BéMm, U

11\/@11 Tema nmabopaTopHOTO 3aHATHUS ¢opma oby4enus
OYHO-
O4HAs | 3a0UHAA | .o
2 Tema 2. buoxumust TOCMEPTHOTO OKOYEHEHMsI. buoxnMuueckue 2 i
[IPOLIECCHI CO3PEBAHMSI Msica
3 Tema 3. CtpoeHue MoJI04YHOM *kele3bl. buoxummueckue 4 i
" [opoliecchl CHHTE3a KOMIIOHEHTOB MosioKa. OTelbHbIe
4 Tema 4. buoxumust Mmosioka. OnpeeneHre KUCIOTHOCTH MOJIOKa 5 1
1 MOJIOKOIIPOJTYKTOB.
Bcero 42 10

4.6. Buabl caMmocToATeIbHONH padoThl CTYJIEHTOB M NepevyeHb Y4eOHO-MeTOANYECKOro
ol0ecrneyeHus1 /151 CAMOCTOATEIbHOI PadoThI 00y4ar0 M XCH

4.6.1. TloaroroBKa K ayMTOPHBIM 3aHATUSIM

Marepuasnibl €KMW  SBJISIOTCS OCHOBOM JJII  M3YYEHHUSI TEOPETUYECKOM 4YacTh
AUCHUIITIMHBL U IOATOTOBKHU CTYACHTA K IMPAKTUYCCKUM 3aHATUAM.

[Tpu MOArOTOBKE K ayAUTOPHBIM 3aHATHSIM CTYACHT JOJIKEH:

- U3YYHUTh PEKOMEHAYEMYIO JUTEPATYPY;

- NPOCMOTPETH CAMOCTOSITEIHHO JIONOJHUTENBHYIO JINTEPATYPY MO U3y4aeMOM TeMe.

OcHoBHOU HCJIBbKO TPAKTUYCCKUX 3aHSATUI SIBIIICTCS HU3YUYCHHUC OTACIbHBIX HaI/I60JIee
CJIOXKHBIX U MHTEPECHBIX BOIPOCOB B PAMKax TEMbI, a TAK)KE€ KOHTPOJb 3a CTEIIEHbIO YCBOCHHUS
MpOHIEHHOT0 MaTepralia U XOA0M BBIIIOJHEHHUS CTYIEHTAMH CaMOCTOSATEIBHON paboThI.

4.6.2. IlepevyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
KypcoBsie paboThI (IPOEKTHI) HE MPETYyCMOTPEHBI.

4.6.3. TIlepeuyeHb TeM pedepaToB, pacueTHO-rpaguuecKux pador
Pedepartsl, pacueTHO-Tpaduyeckue paboThl HE IPEITYCMOTPEHBI.

4.6.4. TlepeuyeHb TeM U Y4eOHO-MeTOANYEeCKOro obdecrneyeHus IS
CaMOCTOSITeJIbHOM PadoThl 00y4aOIIUXCH

O0BéM, U
Ne VYy4eOHo- ¢dbopma oOyueHus
I /;1 Tema camocToATEHHON pabOTHI METOIUYECKOE OYHO-
oOecreucHue OYHas |3a04YHas|3a09HA
'
CraTnyeckasi OMOXMMHUSA 33 80
Paznea 1. BBenenue. CTpoeHue KJIeTKHU. YTriaeBoabl. JIunuabl. 15 40
beaku. HykiienHOBbIE KHCJIOTHI

10



enr wm 3amaum Ouoxumuu. Hcropus
pasBuTus OMOXUMHUU Kak Hayku. Kierka —
OCHOBa JKMBOM cHCTeMBl. Boma Kkak
OCHOBa JKH3HH. VriaeBogsr:
KiIaccuduKarms, CUCTEMAaTHKa,
(GyHKIMOHATHHOE HAa3HAYCHHE, CTPOCHHE
W cBoKcTBa, mpeacTtaButenn. OOmas
XapaKkTepUCTUKA YIieBoJIOB. DyHKUIUU
yrieBoJoB. MoHOcaxapuabsl: CTPOCHHE,

HOMEHKJIATypa. DU3UKO-XUMUIECKUE
CBOMCTBA MOHOCAaXapHJIOB.
Onurocaxapuasl. [onucaxapusl
(rmukanel). Pe3epBHBIC MOIMCaXapuIbL.
CrpykTypHBIE IOJIMCaxapruasl.

[IpakTHueckoe MNpPUMEHEHUE YTIJIEBOJOB.
Jlunuasl: KnaccupuUKanys, CUCTEeMAaTHKA,
¢GbyHKIMOHATBHOE Ha3HAYeHHE, CTPOCHHE
U cBoiicTBa, mpencrtasurenn OOmias
XapaKTepUCTHUKA. buonoruueckue
¢ynkuun  unuaoB. Knaccudukanms
aununoB. [IpocTeie MUMUABI, UX TPYMIHL,
XapaKkTEepUCTHKa WX, TMPEACTaBUTEIH.
CrnoxHble JIUTTH B Ha OCHOBE
dochaTuIHON KHCIOTHI W Ha OCHOBE
AMUHOCTIUPTOB, HMX XapaKTEpUCTUKA U
MPEICTaBUTEIIHN. Paznuuus B
(GYHKIIMOHATHPHOM Ha3HAYeHUH U CBA3b
€ro CO CTPYKTypoH. AmOudpuIsHbIe
CBOICTBAa CJIOKHBIX IUOUAOB. benku u

AMHWHOKUCIIOTHI: KJ'IaCCI/I(i)I/IKaIII/IH,
CHUCTEMATHKA, (byHKIIMOHATBHOE
Ha3HAY€HHE, CTPOCHHE U  CBOWCTBA,
IIPEACTaBUTENH. CrpykTypa u
Knaccn(bm(aum[ AMHWHOKUCJIIOT.

Crepeoxumuss aMHMHOKUCIOT. Dusuko-
XMMHUYECKHE CBONCTBA aMHMHOKHUCIOT.
AMUHOKHUCIIOTBI ~ KaK  JIEKapCTBEHHbIE
BEIECTBA. YPOBHU CTPYKTYPhI OEIKOBOI

MaKpOMOJIEKYJIbI. buonoruueckue
¢yHKIMM ~ OENKOB. Knaccudukanus
OEKOB. OubpUIIApHbIE Oenku.

['moOymnsipasie  Oenku.  [Ipocteie u
cinoxHble Oenku. DUZUKO-XUMUYECKUE
cBoricTBa OenkoB. [IpuMeHeHne OEKOB B
BETEpUHApHOU mpakTuke. HykienHoBbie
KHUCJIOTBI: KJacCU(UKalus, CUCTEeMaTHKa,
(GyHKIMOHATHHOE HA3HAYEHHUE, CTPOCHUE
W CcBoKcTBa, mpeactaButenu. OOmas
XapakTepUCTUKAa. XHMHUYECKHUH COCTaB
HYKJIEMHOBBIX KHCJIOT. A3zoTtuctele
ocHoBaHus. Hyxneoszuasl. HykiieoTuusl.
[IpupoaHble HYKICOTHIBI UX CTPYKTYpa U

15

40

11




byHKITUN. Makpospruueckue
nykineoruarpudocoarsl.  Luknuyeckue
HykJIeoTuabl. Hykneotunsr B cocraBe
kopepmeHToB. CTpyKkTypa U (QYHKIHUU
JI€30KCUPHOOHYKICHHOBBIX KHCJIOT.

CrpykTtypa u byHKIIIHN
PHOOHYKIICMHOBBIX KHCIIOT.

Paznea 2. Buramunbl. 'opmonbl. @epMeHTHI

18

40

2.

Buramunsr: KJIaccudukanus,
CHUCTEMATHKa, (GbyHKIIMOHATBHOE
Ha3HaY€HHE, CTPOCHHE U  CBOICTBA,
npencraButeny. OOmas XxapakTepUCTHKa
u knaccudukanus. Hapymenue Oanmanca
BUTAMMHOB B JKMBOTHOM OpraHU3ME.
Kupo- m BomOpacTBOPUMBIE BUTaAMUHBI,
170:¢ OTIINYUSA u 0COOEHHOCTH.
[IpencraBurenu KHUPOPACTBOPUMBIX
BUTAaMMHOB M  HMX  XapaKTEpUCTHUKA.
[IpeacraBurenn BOZIOPAaCTBOPUMBIX
BUTAaMMHOB M  HMX  XapaKTEpPUCTHUKA.
OcHOBBI ~ 3HAOKpUHOJIOTUU.  ['OpMOHBI
JKUBOTHBIX U uyejoBeka. KieTku- MuieHu.
Peneniroper.  Knaccudukanuss ropMOHOB.
buonornueckue  CcBOIICTBA  TOPMOHOB.
buonoruueckoe  nelictBue  TOPMOHOB.
MexaHusm AercTBUS TOPMOHOB. ['OpMOHBI
LEHTPaJIbHBIX Kelles. ['opmonbl
nepudepudecKkux Kenes.
[IpocrarnanauHeI. I'opMoHnEI KKT.
OcHoBbl 3H3UMONIOTUU. DEPMEHTHI, UX
CBOMCTBA, OTIHYNSA oT OOBIYHBIX
KatanuzatopoB. CrpoeHue (HepMeHTOB,
ueHtpel (pepmentoB. Kiaccudpukamus u
HOMEHKJIaTypa (epMeHToB. MexaHusm
JEUCTBUA (bepMeHTOB. OCHOBBI
(epMEHTaTUBHON KHHETUKU. Perynsauus
AKTUBHOCTH (hepMeHTOB.
MynbsTudepMeHTHbIE KOMILIEKCBI.
[Tpumenenune hepMeHTOB.

1.KomoB
IIIsenoBa

buoxumus. YueOHHUK
B.I1. KomoB - M.:
Jpoda, 2006.
2. Cycnsaok I'.M.

OCHOBBI OMOXHMUH:
yaeOHuk/I".M.
CyCIISIHOK. - 2-¢ u3]1.,
nci.- M.:MTHDA-M.,
2022. - 400 ¢

B.IL,
B.H.

18

40

JInnamMu4yeckasi 0MOXuMus

33

82

Paznen 3. O0OMeH OCHOBHBIX I'pPyIIl BelleCTB
cucTreme

U SHEPruM B KUBOI

20

40

3.

OOMEH BEmIECTB W DSHEPrUM B JKUBOU
cucreme. Ilomsatme o0 MeTabOIM3ME.
OO01mas xapakTepucThuka oOMeHa BEIIECTB
U JHEprud B kuBOM cucteme. OCHOBBI
TEPMOJIMHAMUKH U TEPMOXUMHH. DUZHKO-

1.Komos
106:19:(6):¥:]
buoxumust.
VueOHux
Komos

/

B.IL,
B.H.

B.IL
M.:

20

40
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XMMHUYECKHUE CHCTEMBI " nx
knaccudukanusa. O6Imas xapakTepUCTHKa
pacTBOpOB BBICOKOMOJICKYJISIPHBIX

BeulecTB. benku kak kosutomasl. Ilytu
00pa30oBaHUsl SHEPrUU B KUBOU CHCTEME.

buonornueckoe  okucienue.  OOmeH
yriaeBonoB. [nukonu3 U OpokeHue.
I'mukorenonus U TJIMKOTEHES.
[lenTo3odocharHbrit IIHKIL. [Hukn
TPUKapOOHOBBIX KHCJIOT.
BrayTpukierounslii 0OMEH  yrJeBOIOB.
I'mukonmn3  —  LEHTPANBHBIA  IyTh
Katabonu3Ma yrieBoJoB. [ HMKoOreHomus,
ero CBSA3b C TJIMKOJIN30M.

DHepreTUyeckuii OajaHC TJIMKOJIM3a |
IJIMKOreHoau3a. bpoxeHue, cBsI3p C
rimkonu3oM.  [leHTo30MOHO(OChATHBII
IyTh. OxucnautenbHoe
JeKapOOKCUIMPOBAHNE nupyBaTa.
XUMH3M peakiuil uKiIa TPUKapOOHOBBIX
kucnoT. bamanc »Heprun.  buocunres

TIFOKO3EL buocunres [JIMKOrEHA.
Perynsiuss  meTta®onu3ma  yriIeBOJIOB.
Oo0MeH JIMITHOB. JIumonus 51
JIATIOI€HOIH3.

[lepeBapuBanne M BcachblBaHUE JIHIHJIOB
numu  (kopma). TpaHCHOPT JUMHIOB.
Buytpukierounsiii  0OMEH  JMIHUIOB.
KaraGonusm TPUALMITITULIEPUAOB.
OxucneHue TaUIEpUHA U SKUPHBIX
KHCIOT. bamanc »sHeprum B 3THX
nponeccax.  KeroHoBble — Tema,  HX
Ouonoruyeckas poib, OuoCHHTE3.
Bbruocuures JTUITHIOB. Crpoenue
KJICTOYHBIX MEMOpaH ¥ UX JUIUIBL
O6meH aMUHOKHUCIOT. BeiBenenue asora.
Hcnonb3oBanue 06€3a30TUCTOrO OCTaTKa
aAMUHOKHCIIOT.

[lepeBapuBanue OenkoB B JKKT wu
BHYTPHKJIETOYHBII IIPOTEOJIN3.
JlezamMmuHupOBaHUe, TPAHCAMUHUPOBAHUE,
HeInpsmMoe N€3aMUHUPOBAHNE
AMUHOKHCIIOT. [IpeBpamienue
YIJIEPOJHOIO  CKeJleTa  aMHHOKHCIIOT.
IIytn HEUTpaIU3aluu aMMHaKa.
buocuHTe3 MoueBuHBL. buonornueckas
dukcanms MOJIEKYJISIPHOTO azoTa.
Perynsuus OuocuHTE3a aMHHOKHCIIOT.
OtnenpHble  BONPOCHI  MOJIEKYJISIPHOM
OMOJIOTUU: PEIUIMKAlUs, TPaHCKPUIIIHS,
TPaHCIIALUSA. OO0ume IIPUHLUIIBI
B3aMMOCBS3M METaOOIMYECKUX IyTeH.

Hpoda, 2006.

2. Cycnsaok I'.M.
OCHOBBI OMOXHMUMU:
yueOHuk/I".M.
CyclsHOK.- 2-¢
U3I., MCIL.-
M..MHOA-M.,
2022.-400 ¢

13




Cunre3 JJHK (permkanus): uHUIIMALINS,
SJIOHrallMs W TEPMUHALMA  CHUHTE3a.
Penapanus JHK. Cunres PHK
(TpaHCKpUNIINS): WHHUIMALINS, SJIOHTAIS
U TepMHHauug. ['eHeTHYecKuid  KO[I.
TpaHcusiiusi: WHULMALMSA, SJOHTALUS U
TepMHUHAILMSA. AKTUBALMS W PEKOTHUIUA
amMuHOKHUCIIOT. [Iponeccunr. Perynsuus
CHHTE3a OeJIKa.

Paznea 4.

buoxumusi wmsca,

MOJIOKONIPOIYKTOB

MSICOIIPOIYKTOB,

MOJIOKA H

13

42

4

brnoxnmusa MplmedHol TkaHu. MEBIIIEYHOE
cokpamieHue. OOmas  XapakTepUCTHKA
MBIIIIEYHON TKaHH. XHMHWYECKHH COCTaB
CKeNeTHOU MycKynatypbl. OOMEH BelecTB
B MBIIIEYHOH  TKaHH. MpImeyHoe
cokpanieHue. buoxumus mocmMepTHOro
OKOYCHEHHS. BHoXuMHUecKHe MpOIECCH
CO3pEBaHUs Mmsica. [locmepTHOE
OKOUYEHEHME, 4TO 3TO Takoe. OCHOBHBIC
OMOXUMHUYECKHE IIPOLIECCHI,
CONYTCTBYIOIIUE U OIPEACISIONIUE €To0.
buoxumusa co3peBanust msaca. CtpoeHue
MOJIOYHOM  JKeJIe3bl.  bHOXMMHYECKHE
MPOLIECCHl CHUHTE3a KOMIIOHEHTOB MOJIOKA.
AnbBeosisipHass TKaHb W €€ 3HA4YCHHE.
3HaueHUE COCAUMHUTECILHOM TKAaHM B
CHHTE3€¢ KOMIIOHEHTOB MOJIOKA. Buasl
CEeKpelMH MOJIOKa. buoxumus Moisoka.
Xumuyeckui coctaB Mosioka. Co3peBaHue
MOJIOKA. buoxumus MPOU3BOJICTBA
MOJIOYHOKHUCIIBIX TTPOTYKTOB U CHIPOB.

1.KomoB B.IIL.,
IIIBenoBa B.H.
bruoxumusa. YueOHUK
B.II. KomoB - M.:
poda, 2006
2. Cycmsaok .M.
OCHOBBI OMOXHMUH:
yueOHuK/I".M.
CyCHSHOK.- 2-¢ U3].,
ncn.- M.:THDA-M.,
2022. - 400 ¢

3. Kynpsimos JI.C.
DUBNKO-XMUMHUYECKUE
1 OMOXMMHUYECKHE
OCHOBBI
MPOU3BOJICTBA Msca U
MSICHBIX TIPOJYKTOB.
JI.C. Kynpsmos. —
M.: Jlenu npuHT,
2008.

4. K.K TI'opGaToBa
Du3NKO-XUMHUUECKUE
1 OMOXUMHUYECKHUE
OCHOBEI
MPOU3BOJICTBA
MOJIOYHBIX
MPOAYKTOB. YueOHOe
nocodue / CIIO.:
[Tutep, 2003.

13

42

Bcero

66

162
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4.6.5. Jlpyrue BUABI CAMOCTOATEIbHOI padoThl CTY1eHTOB

Ne Ha3Banue TeMBbI, YueoHo- O0neM yacoB
paccMaTpuBaeMble BONPOCHI MeTOoIHYecKoe (¢opma o0yueHust
n/m obecnevyenue | Ouynasi | 3a04Hasi | OYHO-
3a04Hast
Cratudeckas OMOXUMUS . 20 -
Pasznen 1. Beenenue. CTpoeHHE KIETKH. = - 10
VYraesoael. Jlunuael. benku. Hyknennosbie E = g > -
KHCJIOTBI ZE2 .4
Pa3nen 2. Butamunsl. I'opMoHbl. DepMeEHTBI ’E = = = g 10 -
JlHamudeckast OMOXUMHS EEES = o 20 -
Pazzien 3. OGMeH OCHOBHEIX I'DyIIN Bemiects | S 2 = ™ 5 10
U 3HEPruy B XKHUBOH CUCTEME g = é )
Paznen 4. buoxumus Msca, MACONPOIYKTOB, E ¥ 10 i
MOJIOKA U MOJIOKOTIPOJTYKTOB
Bcero 40 -

4.7. IlepeyeHb TeM M BH/I0B 3aHATHI, IPOBOJUMBIX B HHTCPAKTHBHOI Gopme

Ne dopma 3aHATUA Tema 3anaTusa WNuTepaktuBHbiili MeToq | O0BeEM, U
n/m
1. Jlexms [TumeBbie no00aBku, BUIBI W | IHTepakTHBHAS JCKIIUS 2
HCIIOJIb30BaHIE
5. (I)OHI[ OLCHOYHBIX CpPEaACTB MIJs MNPOBEIACHUSA HpOMe)I(yTO‘lHOﬁ
aTreCcraimu

[Tonnoe onmcanue (hoHIA OLEHOYHBIX CPEICTB TEKYIIEH U MPOMEKYTOYHOH aTTeCTAIllUH
oOyyarolmuxcs ¢ nepedyHeM KOMIIETCHIIMH, ONHUCaHUEeM I0Ka3aTellell U KPUTEPUEB OLICHUBAHUS
KOMIIETEHIIUH, 1IIKaJ OLIEHUBAHNUs, TUIIOBBIE KOHTPOJIbHBIE 3a/1aHUSL U METOIUYECKUE MaTepUaIbl
IIPEJCTABIIEHBI B IPHIIOKEHUH K HACTOSILEH porpaMMe.

6. Y4yeOHO-MeTOANYECKOE 00ecIeYeHHue TUCINILINHBI

6.1. Pexomenayemasi iuTepaTypa

6.1.1. OcHOBHas1 JIUTEpaTypa

No 1/ ABTOp, Ha3BaHUE, MECTO M3MIAHUs, U31I-BO, TOJ U3TaHUS, KOJTUIECTBO Kon-Bo 2k3.
B CTpaHMIL B OO
1 CycnsHok .M. OcHoBbl 6noxumun: yaeOHuk/I.M. CycnsHOK.- 2-¢ 50
" 3., ucn.- M. MH®D®A-M., 2022. — 400 ¢ '
Poroxxun, B. B. buoxumus cenbCKOX0351MCTBEHHON ITPOAYKIUU:
YueOnuk/Poroxxun B. B., Poroxxuna T. B. - CI16: THOP/L, 2014. - .
2. 544 c. ISBN 978-5-98879-162-1, 500 5k3. - TekcT : 37€KTPOHHBIH. - ICKTPOTHBIN
[URL: https://znanium.com/catalog/product/466478 (nata oOparieHus: peeype
09.09.2024). — Pexum qoCTyma: 1Mo MOAMMKUCKE.
6.1.2. JlonosiHuTEIbHAA JIUTEPATYpa
Ne o/t ABTOp, Ha3BaHME, MECTO U3JIaHUA, U3/-BO, TOJ] U3/IaHUSI, KOJIMYECTBO CTPAHUI]

2006. — 638 c.

bruoxumust: yueonuk i By3os/ B.I1. Komos, B.H. IlIBenoBa. — 2-e uzn. — M.: [Ipoda,
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KonecnoB A.1O. buoxummnueckue cucTeMsl B OLIEHKE Ka4eCTBa MPOyKTOB MUTAaHUS
(dhepMeHTaTUBHBIN KaTtanui). — M.: [TumeBas mpomsiniuieHHOCTH, 2000. — 416 c.

JlpeBuH, B. E. buoxumus : m1abopaTopHblii MpakTUKyM JJIsl 00 y4Jarouxcs Mo
HaIPaBJICHUAM NOArOTOBKU: «[IpOyKThl MUTaHUS )KUBOTHOTO MIPOUCXOKACHUSI,
{IpoaykTsl mUTaHUs U3 pacTUTENbHOrO chipbs» / B. E. [lpeBuH, JI. A. MunueHko. -
Bosrorpan : ®I'6OY BO Boarorpanckuii 'AY, 2019. - 124 c. - Tekcr : 31€KTPOHHBII. -
[URL: https://znanium.com/catalog/product/1289032 (nata oOpamenus: 09.09.2024). —
Pexum octyna: no noanucke.

6.1.3. [lepuoaguyeckne U3TAHUA
He npenycmoTpeHsl.

6.1.4. MeToguueckue yKkazaHus JUIsi 00y4al0IIMXCH 110 OCBOCHUIO TUCUHUIIJIMHBI

Ne /i ABTOp, Ha3BaHHUE, MECTO WU3JIaHUsI, U3/-BO, TOJl U3/IAHMS, KOJIMYECTBO CTPAHUI]

[Tunasos LI, IluBoBap A.K. ap. JlabopaTtopHbIif MpaKTUKYM IO OMOXUMUH /
[[I.I".ITunaBoB, A.K.ITuBoBap, M.I1.baGypuenkoBa, H.B.baykosa, XX.O./lyourkas -
Ulyranck: JITAY, 2022. 120 ¢. — URL: http://Inau.su/biblioteka-gou-vo-Inr-lgau.

[TuBoBap A.K., babypuenkoBa M.I1. Pabouas terpaas mo ouoxumuu. — JIyranck: JIHAY,
2022. — 60 c.

[TuBoBap A.K., Uepenaxuna A.M., babypuenkoBa M.I1., baykosa H.B. buoxumms.
MeTonuueckue ykazanus U KOHTpoJIbHbIE 3aaanud. — Jlyranck:JIHAY, 2005. — 21 c.

6.2. Ilepeuenb pecypcoB HHG(POPMALMOHHO-TEJEKOMMYHHKAIMOHHOW  CETH

«HTepHeT» (1aJ1€e - ceTh «MHTEPHET)), HEOOXOIMMBIX 1JIsl 0CBOEHHS TUCIIUTITHHbI

Ne i/ HazBanue nntepHer-pecypca, aipec u pekuM J0CTyIa

Buxuneaus — cBoOoHas SHIIMKIIONIEANS. [DnekTpoHHbit pecypc]. URL:

1. https://ru.wikipedia.org/wiki (nara obpamenus: 20.04.2024).
DyHIaMeHTaIbHAS dJIEKTpOHHAs: OnbmoTeka «Dmopa u GayHay. [DIeKTpOHHBIN
2. [pecypc]. Pexxum noctyma: http://herba.msu.ru/shipunov/school/sch-ru.htm (zata o6parmienus:
20.04.2024).
3 http://www.chem.msu.su/rus/library/welcome.html Xumunueckuii mopran
4. [Hayunas snextponHas ombiuoreka eLIBRARY.RU
5 (911K TPOHHO-OMOIMOTEUHAs CUCTEMA U3/IaTeNbcTBA «3HAHUYM - http://www.
" |https://znanium.ru (nata o6pamenusi: 09.09.2024).
6.3. Cpeacrsa o0ecrnieyeHUus1 OCBOCHHS M CUMILITAHbBI
6.3.1. KomnbroTepHbie 00y4aomue 1 KOHTPOJTHPYIOIIHE IIPOrPAMMBbI
Ne | Bun yue6Horo | HammeHnoBaHMe mporpaMMHOTO DymKms IpOrpaMMHOro odecneucHus
n/m 3aHATUS obecnieyeHus MOJENUpy-
KOHTPOJIb oOyuaromas
fo1as
1 |[Ipaktuueckue [[Iporpamma 1jst TeCTOBOM + - +
OLICHKH 3HAHUM CTYJCHTOB
Moodle

6.3.2. Ayamo- ¥ BUA€ONOCOOHS
He npenycMoTpeHsL.
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https://ru.wikipedia.org/wiki
http://herba.msu.ru/shipunov/school/sch-ru.htm

6.3.3. KommnbioTepHble Npe3eHTALMH Y4eOHBIX KYPCOB
He npenycMoTpeHsL.
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7. Onucanume MAaTepUAJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMON I
OCYIIeCTBJIEHHS 00Pa30BaTEJIbHOI0 MPOLECCA MO AUCIUIINHE

HaumenoBanue o6opyaoBaH-

Ne | HBIX yueOHBIX KAOHMHETOB, [lepeueHb OCHOBHOTO 00OPYIOBaHMS, IPUOOPOB U
/1 | OOBEKTOB JJISl MPOBEACHHUS MaTepHajoB
3aHATHI

1. |T-313 — yuebnas ayauropus | Cron — 21 mrT., ctyn — 34 1wr., TymMmO0uky — 2 mT., mkad — 3
TUTST OpoBeleHus |IuT., 1mKap BeTHKHOW — 1 mT., 1abopaTopHOoe
JEKINOHHBIX, o0opynoBanue, jabopaTopHas mocyaa (KOJIObl, MHUIETKH,
1a00paTOPHBIX U | OIOpeTKH, BOJSHBIC XOJOMWIBHUKA M TIp.), XUMHUYECKUE
MPAKTHYECKUX 3aHSTHH, | pEAKTHBBI, IEMOHCTPAIIMOHHBIE MaTepHalbl (CTEHABI U TIp.),
IPYIIOBBIX U | yueOHO-METOAMYECKUE MAaTEPUaTbI
WHIUBUYATBHBIX
KOHCYJIbTALlUM,  TEKYLIETrO
KOHTPOJISI, MPOMEKYTOUHOM
aTTecTaluu u
CaMOCTOSITEIbBHON PabOThI

2. |T-312 — aymawropuss nns|Cron — 7 mT., CTya — 5 mT., cToJ J1abd. — 2 mT., mKads — 3
BBITIOTHCHHUS IIT., XOJOAWIBHUK — | IIT.
CaMOCTOSITEIBHOW ~ paboOTHI,
NPOBEICHUS TPYNIOBBIX U
WHIUBHUYaJIbHBIX
KOHCYJIbTalIH,

nabopaHTCKas




8. MexaucuMnjiMHapHble CBA3U

IIporoxo.

corsjacoBaHus pabouel mporpaMMebl ¢ APYTUMHU JUCHUILTHHAMU

HaunmenoBanve TMCIMIUIMHEI, C
KOTOpOH MPOBOAMIIOCH
corjlacoBaHHe

Kadenpa, ¢ koTopoii npoBOANIOCH
corjlacoBaHHUE

[Mpemiosxkerus 00 U3MEHEHUSX B

pabodeil mporpamme.
3akiaroueHne 00 UTorax
COTJIaCOBAHUSI

IInmeBast XuMus

Kadenpa xumun

DOUBUKO-XUMHUYECKUE OCHOBBI
nmepepadoOTKH MSACHOTO ChIPhS,
MeTonasl nccie0BaHUs MsCa U
MSICHBIX TIPOJTYKTOB,
buonornuecku akTUBHBIE U
MUIIEeBbIC J0OABKH B MSICHOM
oTpacyiv, TeXHOJIorus Msca u
MSICHBIX TIPOJTYKTOB.

Kadenpa texHomornu msca u
MSCOTIPOTYKTOB
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Jluct n3meHeHuit pabodel mporpaMMel

IIpniaoxenne 1

Howmep
[Tonnucs 3aBe-
Howmep MPOTOKOJIA Crtpanunsl ¢ [[lepedeHb OTKOPPEK- OLLErO
M3MEHCHUS 3acemaHus W3MEHEHHUSMH TUPOBAHHBIX ITYHKTOB EZ @:l o
kadeapsl U 1ata AP
1. Ne 2 o1 09.09.24 13 6.1
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IIpniaoxenne 2

Jluct nepuoauuecKux MpoBepoK paboyei mporpamMmbl

JIOJ>KHOCTHOE JIUII0, MPO-
BOJIMBIIIEE MTPOBEPKY
®.1.0., 10JKHOCTD,

Jara

IToTpebHOCTE B
KOPPEKTUPOBKE

IlepeueHp MyHKTOB, CTP.,
pasaesnoB, TpeOYOIUX
U3MEHEHUHN
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Ipunoorcenue 3
MHWHHUCTEPCTBO CEJIBCKOI'O XO3SMUCTBA POCCUNCKON ®EJEPALINN
®EJIEPAJILHOE T'OCYJIAPCTBEHHOE BIO/J)KETHOE OBPA3OBATEJIBHOE
YUPEXXJIEHME BBICILIEI'O OBPA3SOBAHUS
«JIVTAHCKUI IT'OCYJAPCTBEHHbBIN AT PAPHBINI YHUBEPCUTET
UMEHU K.E. BOPOILIMJIOBA»

®OH/I OHEHOYHbLIX CPEJICTB
o JuciuIuinHe buoxumms
1151 HanpasieHus: moAroToBku 19.03.02. IIpoaykTsl MUTaHUS dKUBOTHOTO TPOUCXOKICHUS
HaIpaBJIEHHOCTH (Ipo¢rib) TeXHONIOrus Msica U MACHBIX IPOAYKTOB

YpoBeHb npodeccnoHanbHOr0 00pa3oBaHus: OakazaBpuat

T'ox Hayana nmoarorosku: 2024

Jlyranck, 2024
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1. IEPEYEHHh KOMIIETEHIIUA, POPMUPYEMBIX JUCIHUILINHOMN, U IINIAHUPYEMBIE PE3YJIbTATHI OBYYEHUSA

Kon dopMynmupoBKa WNumukaropsl Orar (ypoBEHb) [Tnmarupyemble HanmvenoBanue Mmomynei u (Wrm) HanMeHnoBaHme OleHOIHOTO
KOHTpO- KOHTPOJIUpYEMOH JIOCTHUKEHHUS OCBOEHUS pe3yNIbTaThl pa3enoB TUCIUIIINHBI CpeacTBa
IMpyeMoi KOMITETEHIIUU KOMITETEHIINU KOMITIETEHIINU o0yueHus Texymmii [IpomexyToun
KOoMIIe- KOHTPOJIb as arTecTanys
TEHITNH
OIIK-2 Criocob6en OIIK-2.1 IlepBeIii aTan 3HaTh: Crarnueckas 6MOXUMUS Tectsl 3auer,
MIPUMEHSATh 3HaeT u (moporoBbIit TEOPETHUECKUE Pa3znen 1. Beenenue. Ctpoenue 3aKpPBITOrO OK3aMeH
OCHOBHBIC 3aKOHBl U | TPAMOTHO YPOBEHB) OCHOBBI KJIETKH. YTJIEBOABL. JINIHBL. THIA
METO/IbI OTepUpyeT onoxummH, benku. HyknenHoBble KMCIOTHI
HCCIeIOBaHUM OCHOBHBIMH OCHOBHbIE Paznen 2. Butamussl. I’ opMOHEL.
€CTECTBEHHBIX HayK | 3aKOHAMU U Bompocel oOMeHa | depMeHTHI
JUI pelleHns 3aa4 | METoJlaMHu BEIIIECTB n | JluHamudeckas OMOXUMHUS
npo¢ecCHOHAIIBHON | MCCIIeIOBaHUI sHepru B xuBoi | Pasmen 3. OOMeH OCHOBHBIX IPYIII
JEeSITETEHOCTH €CTECTBEHHBIX cucTeMe M | BEIIEeCTB M SHEPTUH B KUBOU
HayK JUIs BO3MOXXHOCTb HX | CHCTEME
peleHus 3ana4y NIPUMEHECHUSA B | Pa3nen 4. buoxumus msca,
npodeccHoHaIbH npo¢eCCHOHANBHO | MSICONPOIYKTOB, MOJIOKA U
Oi1 1eATENbHOCTH W JeSITENIBHOCTH; MOJIOKOIIPOAYKTOB
Bropoii atan YmMmetnb: npumMensTs | Cratudeckas OMOXHMUS Tectsl 3auer,
(mponBuHYTHIH | ocHOBHBIE 3akoHBl | Paznen 1. Beenenue. Ctpoenue OTKPBITOTI'O OK3aMeH
YpOBEHD) Y METObI KJIETKH. YTJeBOAbI. JIUmusI. THIA
OMOXUMHYECKHX benkn. HyknenHoBbIe KHCIOTEI (Bompoch! st
uccienoBanuit Ay | Paszmen 2. Butamunsl. ['opMOHBLL ompoca)
peleHus 3aaa4 ®epMeHTHI
npodeccuoHanbHO | JlnHaMuueckas OMOXUMUs
U IesITeNbHOCTH; Paznmen 3. OOMeH OCHOBHBIX TPYIIIT
BEILIECTB U SHEPTUU B KUBOU
cucTeMe
Pazgen 4. buoxumus msca,
MACOIIPOIYKTOB, MOJIOKA H
MOJIOKOTIPOJIYKTOB
Tperuii sTan HNmMmeTh Crarnueckas OMOXUMHUS [IpakTnueckue | 3auer,
(BBICOKMIA HABBIKHU . Pazgen 1. Benenne. CtpocHue 3aIaHus OK3aMeH
YPOBEHb) BIIAJICHUS KJIETKU. YTJIeBOAbl. JIMTIMIEL.




Kon DopMyIIHPOBKa WNHpukaropsl Ortan (ypoBeHb) [Inanupyemble HanmenoBanue Moxyneit u (vim) HanMeHoBaHuE OLIEHOYHOTO
KOHTpO- KOHTPOJIUpYEMOH JIOCTUKEHHUS OCBOCHHUS pEe3yAbTATHI pa3zienaoB TUCHUILUTHHBI cpencTBa
TeopeTnueckuMu | benku. HyknenHoBbIE KHCIOTHI
OCHOBaMH Paznien 2. Butamunbl. ['OpMOHBL.
OnoxumMuu B | PepmeHTbI
npodeccnoHab JuaamMrgeckas OMOXUMUS
Hoi Paznen 3. O6men OCHOBHBIX TPyl
BEIIIECTB ¥ DHEPTUH B )KHUBOU
JIEATEIIbHOCTH.
cucreMe
Pasnen 4. buoxumus Msca,
MSICOTIPOJTYKTOB, MOJIOKA H
MOJIOKOTIPOJTYKTOB
OIIK-2.2 [TepBsrii aTan 3HaTh: Craruyeckas OHoXuMus Tectol 3auer,
Ocy1ecTBiser (moporoBerit OCHOBHBIE Pazgen 1. Benenue. CtpoeHue 3aKpBITOTO OK3aMeH
BHIOOp 3aKOHOB U | YPOBEHB) 3aKOHEI KJIETKH. YTIeBOAbl. JIUmusl. THIIA
METOJI0B } €CTECTBEHHOHAYY benku. HyknenHoBbie KUCIOTHI
HUCCJICIOBaHUMN HBIX THCIIATUTHH Pazgen 2. Butamunsl. ' opMOHEL.
€CTECTBEHHBIX depMeHTHI
JUIs peurenus
HayK JUIs Juunamudeckas OMOXUMUS
peLieHus CTaHAapTHBIX Paznmen 3. OOMeH OCHOBHBIX TPYIII
KOHKPETHOM 3amaq B | BemiecTs u sHEpruu B KUBOI
3a7a4n Ipo(GECCHOHATIBH | cpereme
npohecCHUOHAbH OM JEATENILHOCTH | Pasnen 4. buoxumus Msca,
O esTeTHHOCTH MSCOTIPOTYKTOB, MOJIOKA H
MOJIOKOTIPOTYKTOB
Bropoii atan YMerTh: Crarnueckast OMOXUMHUS Tectsl 3auer,
(IpoaBUHYTHI | 0GOCHOBBIBATH Pazgen 1. Beenenne. CtpoeHue OTKPBITOTO DK3aMeH
YPOBEHb) OCHOBHBIC KJIETKU. YTieBoAbl. JIunuasl. THUIIA
ecTecTBeHnble u | PCIKH. HyKieHHOBbIC KHCIOTBI (BoTIpOCHI IIst
D — Paznen 2. Buramunsl. 'opMOHEL. ompoca)
DepMeHThI
3aKOHBI u
Junamudeckas OMOXuMUs
peati30BbIBATE Pazgen 3. OOMeH OCHOBHBIX T'PYIIIT
nux B | Bemects u sHepruu B KuUBOI
npodeCcCUOHANb | cpcreme
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Kon
KOHTpO-

DopMyIIHPOBKa
KOHTPOJIUpYEMOH

WNHpukaropsl Ortan (ypoBeHb) [Inanupyemble HanmenoBanue Moxyneit u (vim) HanMeHoBaHuE OLIEHOYHOTO
JIOCTUKEHHUS OCBOEHHUS pe3yIbTaThl pa3aenoB TUCIUILIMHbI CpeacTBa
HOH Paznen 4. buoxumus Msca,
IeATECIIbHOCTH MACOIIPOAYKTOB, MOJIOKA 1
MOJIOKOTIPOJTYKTOB
Tpernii sTan HNmMmeTn Crarnueckasi OMOXUMHUS [IpakTnueckue | 3auer,
(BBICOKHIA HABBIKH. Pazgen 1. Benenue. CtpoeHue 3a1aHUs DK3aMeH
YpOBEHD) HCIIOTE30BAHMS KJIETKH. YTJIeBOAbl. JINmusl.
OCHOBHEIX Benku. HykinenHoBbIe KUCIIOTHI
eCTECTBCHHBIX Paznen 2. Buramunsl. 'opMOHEIL.
OMOJIOTHYECKHUX PepumenHTEI
Jdunamuyeckas OMOXUMHUS
" Pazgen 3. OOMeH OCHOBHBIX T'PYIIIT
Hpoq)eCCHOHatm’ BELIECTB U SHEPTUU B )KUBOI
HBIX IOHATUU U | cpcreme
MCTOA OB opu | Pazgen 4. buoxumus msca,
peleHuu MSACOTIPOIYKTOB, MOJIOKA H
061menpodeccro | MOJOKONPOLYKTOB
HAJIBHBIX 3a7a4
OIIK-2.3 [TepBsrii oTamn 3HaTh; Crarnyeckas OMOXUMUS Tectol 3auer,
Hdemoncrpupyer | (OPOTOBBIN TEOPETHIECKHE Pa3znen 1. Beenenue. Ctpoenune 3aKpPBITOrO OK3aMeH
yMEHue YPOBEHB) OCHOBBI KJIETKU. YTIIeBOAb!L. JIunuapl. TUIA
MIPUMEHSATh GHOXHMU, benku. HyknenHoBble KMCIOTHI
KOHKPETHBIE OCHOBHBIE Paznen 2. Buramunsl. 'opMOHEIL.
3aKOHBI U DepMeHTHI
BOIIPOCHI
METOIBI JunaMudeckas OnOXuMUs
€CTECTBEHHBIX obmena BeLIECTB Paznen 3. OOMeH OCHOBHBIX I'PyIT
HayK JUIs " 3Ijepn”m B | BemiecTs u sHepruu B 5KUBOI
KOMIUIEKCHOT'O JKABOH CUCTEMC cHCTEME
pemenust Pasnen 4. buoxumus Mmsca,
NPOU3BOJCTBEHH MSICONIPOAYKTOB, MOJIOKA U
BIX 33j1a4 MOJIOKOTIPOJTYKTOB
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Kon
KOHTpO-

DopMyIIHPOBKa
KOHTPOJIUpYEMOH

WNHpukaropsl
JIOCTUKECHHUS

Orar (ypoBEHB) Ilnanupyemble HanmenoBanue momyneit u (Wm) HaumenoBaHue O1IEHOYHOTO
OCBOCHUS pe3yIbTaThl pa3JIeNioB TUCIUILTHHEI CpeacTBa
Bropoii stan YMmeThb: Cratuueckas OMOXUMUS TecTsr 3auer,
(TIpoABUHYTHII IPUMEHATE Pazgen 1. Benenne. CtpoeHue OTKPBITOTO DK3aMeH
YPOBEHbB) KOHKDETHBIC KJICTKU. YTJIeBOABL. JIUMubI. THIA
3AKOHEI u l]iemq/l. I;yéﬂeHHOBHe IIEHCJIOTH (BoTIpOCHI IIst
METOBL aznen 2. Buramunbl. ['opMOHBL. ompoca)
DepMEeHThI
OMOXUMHH B
JunamMudeckas OHOXUMUS
KOMIIICKCHOM Pazgen 3. OOMeH OCHOBHBIX T'PYIIIT
PCIICHAH BEIIECTB U JHEPTUH B KUBOU
NPOU3BOACTBEHH | cpcreme
bIX 3a7a4 Pazgen 4. bnoxumus msca,
MSICONIPOIYKTOB, MOJIOKA U
MOJIOKOTIPOJTYKTOB
Tpernii aTan Nmetsb Cratuueckas OMOXUMUS [pakTnueckue | 3auer,
(BBICOKMIA HABBIKH: Pazgen 1. Benenue. CtpoeHue 3a1aHUS DK3aMeH
YpOBEHB) HCIIOB30BAHMUS KJIETKH. YTJIeBOIbI. JINIHIab!.
IOJTyYCHHBIX llzemcn. Iziy;nenﬂosme llincnonﬂ
SHAHMI - aznen 2. Buramussl. ['opMOHBL.
o DepMEHTHI
YMEHUU B
JnHamMudeckas OMOXUMUS
KOMILTCKCHOM Pazgen 3. OOMeH OCHOBHBIX TPYIII
PCIICHAH BEIIECTB 1 YHEPTUH B JKUBOI
IIPOMU3BOACTBEHH | cpcreme
bIX 3a/1a4 Pasnen 4. Buoxumus Mmsca,

MACOIIPOAYKTOB, MOJIOKA U
MOJIOKOIIPOAYKTOB
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2. OIMCAHHUE HOKéC‘BATEJIEfI N KPUTEPUEB OLIEHUBAHUA
KOMIIETEHIIUU, OITMCAHUE HIKAJI ONEHUBAHUSA

Ne | Haumen | Kpatkas [Mpencrasn | Kputepuu onieHUBaHUS [Mkana
1/ | OBaHME | XapaKTePHUCTHUKA eHue OIICHUBAHUS
I | OUEHOYH | OLIEHOYHOTO OLIEHOYHOT
oro CpelcTBa 0 cpencTBa
CpeAcCTB B (hoHzIE
a
1. | Tecr Cucrema TectoBele | B Tecte BBITTONIHEHO 90- OueHka
CTaHJAPTU3UPOBAHH | 3aJlaHUA 100% 3amanuit «Omauuno»
BIX 3aJaHHH, (5)
MO3BOJISIOIIAS B Tecte Bhmonneno Oonee | Ouenka
U3MEPUTHh YPOBEHb 75-89% 3ananuit «Xopouwio»
3HAHHH. (4)
B Tecte Bbmmomneno 60- | Omnenka
74% 3amanmnii «Yooenemeop
umenvro» (3)
B Tecte BbimosniHeHo MmeHee | OleHKa
60% 3amanmii «Heyoosenems
OpuUmMenbHOY
(2)
Bonpmias yacTh | OLeHka
ONpeIeICHUI He | «Heyodoenems
Mpe/icTaBJIeHa, 6o | opumenvHo»
npejcTaBieHa ¢ rpyobiMu | (2)
oIMOKaMu.
2. | Onmpoc | ®opma paboTHl, Bompocs! k | [IponeMoHCTpUpOBaHBI Ouenka
KOTOpast O3BOJIIET | OMPOCY MpeArnoiaraeMble  OTBETHI; | «Omauyro»
OILICHUTH KPYTro30p, NpaBUIbHO  Hcmoib3oBaH | (5)
YMEHUE JIOTUYECKH QITOPUTM OOOCHOBAaHUH BO
MOCTPOUTH OTBET, BpEMSI pacCyXKJIECHUH; €CTb
YMEHHE JIOTUKA PACCYKICHHIA.
MPOJIEMOHCTPUPOBA [IpogemoHCcTpHpOBaHBI Ouenka
Th MPEANOaraéMble  OTBETHI; | «Xopouio
MOHOJIOTHYECKYIO eCTh JIOTHKA paccyxiaeHui, | (4)
peyb U UHBIC HO HETOYHO HCIOJIb30BaH
KOMMYHUKATHBHbBIE aNIroOpuT™M OOOCHOBAaHUM BO
HAaBBIKH. Y CTHBIN BpeMsl paCCYKICHMM W HE
orpoc obnagaet BCE OTBETHI MOJIHBIE.
00JbIIUMU [TpomemMoHCTpUPOBaHBI Ouenka
BO3MOKHOCTSIMU npeArnojaraéMble  OTBETHI, | «Y0dosremeop
BOCIUTATEIbHOTO HO HEMPaBUIBHO | umenvHo» (3)
BO3JICHCTBUS, UCIIOJIb30BaH AITOPUTM

cOo3/1aBasi yCIOBUS
IS
He(opMaIBLHOTO
oOmIeHMS.

00OCHOBaHMH BO  BpeMs
pacCyXIE€HUN; OTCYTCTBYET
JIOTHKa paccyKaeHui;
OTBCTHI HEC IIOJIHBIC.

OTBeTHI HE MPEACTABIICHBI.

Orenka
«Heyooenems
OpUMenbHOY

(2)




No | Haumen | Kpatkas [Ipencrasn | Kpurepuu oneHUBaHMS IIxama
1/ | OBaHHME | XapaKTEPUCTHKA eHHE OIICHUBAHHUS
I | OLIEHOYH | OLEHOYHOTO OLICHOYHOT
oro CpencTBa 0 cpencTBa
CpEeNCTB B (poHIe
a
3. | Opakrn | HampasneHo Ha IIpaktnuec | IIponemMoHCTpHUPOBAHO Onenka
yeckue | OBJIAJICHUC KHe CBOOOIHOE BIIaJECHUE «OmauyHo»
3aganu | MCTOAAMH H 3a1aHus npodeccuoHaIbHO- (5)
1 METOAMKAMH MOHSITHIHBIM aIlapaToM,
u3ydaeMoin
iy BJIQJICHHE METOJIaMHU U
peleHust METOJIMKAMH TUCITUTUINHEI.
npeiaraeTcs IToxa3zansl criocoOHOCTH
PCUINTD CaMOCTOSATEIIBLHOTO
KOHKPETHOC MBIIUIECHHS], TBOPYECKOMN
3anaHne aKTUBHOCTH. 3aaHue
(cutyairo) be3 BBITIOJTHEHO B TIOJTHOM
IPUMCHCHUS
MaTeMaTHUYECKHX obneme.
pacyeTos.
[IpoaeMoHCcTpHpPOBAHO Ouenka
BJIa/ICHUE «Xopouwio»
npodeccruoHaAIEHO- 4)
MOHATUMHBIM  aIlllapaToM,
py TPUMEHEHUU METOOB
U  METOAMK JUCIUILINHBI
HE3HAYUTEIIbHBIC
HETOYHOCTH, MTOKAa3aHbI
CIIOCOOHOCTH
CaMOCTOSITENILHOTO
MBIIIIEHNUS, TBOPYECKOI1
aKTHUBHOCTH. 3aganue
BBIMIOJTHEHO B TIOJHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMHU.
[IpogemMoHCTpHpPOBAHO Onenka
BJIa/ICHUE «Yoosnemeop
npodeccuoHaNIbHO- umenvHo» (3)

MOHSITHIHBIM aIllapaToM Ha
HHU3KOM YPOBHE;
JOTYCKAIOTCA OMIMOKHU TPH
MPUMCHCHHA METOJOB H
METOIUK IUCIATUTNHEL
3ajaHue  BBIIOJIHEHO HE

IIOJITHOCTBIO.
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No | Haumen | Kpatkas [Ipencrasn | Kpurepuu oneHUBaHMS [Ixana
1/ | OBaHHME | XapaKTEPUCTHKA eHHE OIICHUBAHHUS
I | OLIEHOYH | OLEHOYHOTO OLICHOYHOT
oro cpeacTBa 0 CpeacTBa
CpEeNCTB B (poHIe
a
He npoaemonctpupoBano | Ouenka
BJIAJICHUE «Heyoosenems
npodeccroHalbHO- OpUMENLHO»
MOHATUHHBIM  ammaparom, | (2)
MeTOAaMU U METOJIUKaMu
JUCUUIUIMHBL. 3aJlaHue He
BBITIOJTHEHO.
4. | 3auer 3auer Bompocs! k | [lokazano 3HaHue TEOpUU «3ayTeHO»
BBICTaBJISIETCS B 3a4yeTy BOIPOCA, MOHATUITHOTO
pe3ynbTaTe amnmnapara; yMeHHe
MOJIBE/ICHUS] UTOT'OB coJlepKaTeIbHO U3J1araTh
TEKYIIETO CyTb BOIIPOCA; BIaJCHUE
KOHTpOJIA. 3aUeT B HaBbIKaMU apryMEHTaluH 1
(hopmMe UTOroBOTO aHanu3a (GaxkToB, SIBICHUM,
KOHTPOJIA MIPOLIECCOB B UX
MPOBOJUTCS JJIs B3aMMOCBS3H.
oOyuarouxcs, BricTaBnsercs
KOTOpbIE HE o0OydJaromemMycs, KOTOPBIi
CIIPaBWJIUCH C ocBouJ1 He MeHee 60%
YacThIO 3aJaHUI MPOrpaMMHOIr0 MaTepuaia
TEKYILETOo JIMCHUILIAHBL.
KOHTPOJISL. 3HaHue noHstuiiHoro | «He
amnmnapara, TEOpUH BOIIPOCA, | 3aUTEHO»
HE MPOJEMOHCTPUPOBAHO;
yMeHHue aHAJIM3UPOBATH
yueOHBId ~ MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;
BIIQJICHUE AaHAIUTHYECKUM
crocoooM W3JI0KEHUS
BOIpoOCca u BJIaJICHUE
HaBBIKAMH  apTryMEHTAIlUN
HE TIPOJAEMOHCTPUPOBAHO.
OO6yuaromuiics OCBOMII
MeHee 60% mporpaMMHOrO
MaTepuaia JUCIUILTNHEI.
5. | Ox3ame | KonrponbHoe Bormpocs! k | [lokazano 3HaHue TeOpun Ouenka
H MEpPOIpPUSITHE, 9K3aMEHY | BOIIpOCa, MOHSATUIHO- «Omauyno»
KOTOpOE TEPMHUHOJIOTUYECKOTO (5)
IPOBOJIUTCS IO anmnapara JUCUUIUIHHBI;
OKOHYaHUU YMEHHE aHaJTN3UPOBATh
U3y4eHUs npooseMy, coepKaTeIbHO
JUCITUTUIAHBI. Y CTUJIMCTHUYECKU TPAMOTHO

u3JIarath CyTh BONPOCa;
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Ne
o/

Haumen
OBaHME
OLICHOYH
oro
CpEeACTB
a

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpelcTBa

[Ipencrasn
CHHE
OLIEHOYHOT
0 CpeacTBa
B (poHIe

Kpurepuu onenuBanus

Ixana

OLICHUBAaHUA

rIIyOOKO TTOHUMATh
MaTepHal; BiIaJIcHUE
aAHAJUTHYCCKHUM CIIOCOOOM
M3JI0JKEHHUS BOTIPOCa,
HAYYHBIX HJICH; HABBIKAMHU
apryMCHTAaIluK U aHaJIu3a
(hakToB, COOBITHH, SIBIICHHIA,
IIPOLIECCOB.

BricTaBnsercs
oOyyaromeMycsi,  IOJHO,
noApoOHO U IpaMOTHO
OTBETUBILIEMY Ha BOIPOCHI
ounera u BOIIPOCHI
HK3aMeHaTopa.

Ilokazano 3HAaHUE
OCHOBHBIX TEOPETHYECKUX
MMOJIOKCHU I BOIIPOCA;
yMeHHue aHaJIN3UPOBATH
sBIIeHUsA, (aAKThI, NEHCTBUS
B paMKax BOIIPOCA;
CoJIepKaTeIbHO 31
CTHJIUCTHYECKH  TPaMOTHO
u3Jarath CyThb BONIPOCA, HO
AMeeT MECTO
HEOOCTaTOYHAs IIOJIHOTA
OTBETOB 110 U3JIaraeMOMy
BOIIPOCY.
[IpoaeMoHcTpHpOBAHO
BIIQJICHUC aAHAIUTUYCCKHM
CIocoooM H3JI0KEHUS
BOIpOCA U HABBIKAMH
apryMEHTAIUH.
BricTaBnsercs
obOyuaromieMycs,
MOJHOCTBIO OTBETUBIIEMY
Ha BOINPOCHI Ounera u
BOIIPOCHI IK3aMEHATOpa, HO
JIOITYCTHUBIIEMY npu
OTBETaX HE3HAYHTCIbHBIC
OIMOKH, YKa3bIBAIOIIUE HA
HAJIWYHE HECHCTECMHOCTH U
MpoOEJIOB B 3HAHUSX.

Ouenka
«Xopouwio»

(4)

[Toka3aHo 3HaHME TEOpUU
BOITpoca (dbparmenTapHoO
(nemonmHOTA U3JI0KEHHUS
nH(popMalnu;

Ouenka

«Yooenemeop
umenvroy» (3)
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Ne
o/

Haumen
OBaHME
OLICHOYH
oro
CpEeACTB
a

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpelcTBa

[Ipencrasn
CHHE
OLIEHOYHOT
0 CpeacTBa
B (poHIe

Kpurepuu onenuBanus

Ixana

OLICHUBAaHUA

OTIEPUPOBAHUE TOHATHUIMHU
Ha  OBITOBOM  YpOBHE);
YMCHHE BBIICTUTH TJIABHOE,
c(OpMyYJIUPOBaTh BBIBOJIBI,
MOKa3aTh CBSI3b B
MOCTPOCHUHM  OTBETa  HE
MIPOJIEMOHCTPHPOBAHO.
Brnanenue aHanMTHUYECKUM
crocooom W3JI0KEHUS
BOIpOCa u BJIaJICHHE
HaBBIKAMHU  apTyYMCHTAIAN
HE TIPOJAEMOHCTPHUPOBAHO.
OOy4aromuiicss  JTOMYyCTHII
CYILIECTBEHHBIE OIIHOKHU
P OTBETaX HA BOIPOCHI
OmIeToB u BOIIPOCHI
9K3aMEHaTopa.

3Hanue MOHATHUIHOTO
ammapara, TeOpUH BOTPOCa,
HE TPOJESMOHCTPUPOBAHO;
yMEHHE aHATU3UPOBATH
yueOHBII ~ MaTepuan  He
MIPOJIEMOHCTPUPOBAHO;
BlIaJIECHHE aAHAJIUTHYECKUM
CII0COOOM H3JI0KEHUS
BOIIpOCa i BJIaJICHUE
HABBIKAMHU  apTyMEHTAIUU
HE TIPOJIEMOHCTPUPOBAHO.
OOyuaromuiicss He OTBETHII
HU Ha OJWH BOIIPOC OmieTa
u IOIOIHUTEIbHBIE
BOIIPOCHI IK3aMEHATOPA.

OreHka

«Heyooeremes
OpUMENLHOY

(2)
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3. THITOBBIE KOHTPOJILHBIE 3AJIAHUS NJIM UHBIE MATEPHAJIBI,
HEOBXOJUMBIE JIJIsI ONEHKHW 3HAHUM, YMEHWI, HABBIKOB U (MJIN)
OIIBITA JEATEJBHOCTH

OueHovHbIe cpeacTBa A1 NPOBEICHNS TEKYyIero KOHTPOJIA

Texylnii KOHTPOJIb OCYILECTBIISETCS NPENOAABATENEM AUCLMILIMHBL IIPU NPOBEACHUN
3aHATUH B (hOopMe TECTOBBIX 33aJaHU/, YCTHOTO OIPOCA U MPAKTHUECKUX 3aJaHHM.

OIIK - 2. CnocoGeH NMpUMEHSITb OCHOBHBIE 3aKOHBI M METOAbI HMCCJIeI0BAHUIA
€CTeCTBEHHBIX HAYK /I pelleHHus 3a1a4 NpodecCHOHAIBHOM AeATe1bHOCTH

OIIK - 2.1. 3HaeT ¥ rpamMOTHO ONEepPUPYeT OCHOBHBIMHU 3aKOHAMH M MeTOIaMU
HCCIE0BAHMN  €CTECTBEHHBIX HAyK JUIA PpelleHHd 32124  Npo(ecCHOHAILHOH
AeATeIbHOCTH

ITepBoIii 3Tan (MIOPOroBoO¥ YpoBeHb) — NOKa3bIBaeT C(POPMHPOBAHHOCTH MOKA3ATEJIA
KOMIIETEeHIIUH «3HATh»: TeopeTHYecKHe OCHOBbI OMOXMMMH, OCHOBHbIE BONPOCHI 00MeHa
BELeCTB M DHEPIrUHU B )KMBOI CHCTEMe

TecToBbBIC 3a1aHUS
1. I'moko3a siByisieTcsi (BLIOPATh OIMH BAPUAHT OTBETA):
a) aJIbJIOTeKCO30M1
0) abIONIEHTO301
B) KETOTE€KCO30H1
') KETOTICHTO30M1

2. Pe3epBHBIM YIJIEBOJOM 4YeJI0BE€KA M KMBOTHBIX SBJISAIOTCA (BbIOPATh OAUH BAPHAHT
0TBeTA):

a) TJIUKOTeH

0) kpaxmai

B) IIEJUTIOJIO3A

I') [JII0K03a

3. Beaku - 3TO BBICOKOMOJIEKYJ/ISIpHbIe OPraHHYecKHe COeJUHEHHs, COCTOsIIMe WH3
OCTATKOB (BbIOPATH OJIMH BAPUAHT 0TBETA):

a) a- L-amuHOKHCTOT

0) a- D-amuHOKHKCITOT

B) B- D-amMuHOKHCTOT

r) B- L-aMHMHOKHCIOT

4. depMeHTAMH HA3bIBAIOT CJIOKHBbIE OPraHUYecKHe BellecTBa, HMewIue (BLIOpPATh OAUH
BAPHAHT OTBETA):

A) IONUNENTUIHYIO TIPUPOTY

b) nykneotunnyto npupoay;

B) kucnornyto npupoay

I') ocHoBHYIO TIpHPOTY

5. IToJHBIA KUCJIOTHBIN TMAPOJIH3 HYKJIEHMHOBBIX KHCJIOT JaeT BCe COCTABJIAOIIMAE, KPpOMe
(BBIOpATh OIMH BAPHAHT OTBETA):

a) aJIeHO3UHTPUPOCHOPHOIT KUCTOTHI

0) MMEHTO3bI

B) IyPUHOBBIX OCHOBAaHUH

r) hochOpHOIT KHCTOTHI.

Kiaroumn:
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6. IlpouurtaiiTe TekCcT W YycTaHoBUTe cooTBeTcTBHe. CJI0)KHbIe  BelllecTBa,
NPUCYTCTBYOIIIHE B JKHBOWl CHCTEMEe, COCTOAT M3 MeHee CJOKHBIX CTPYKTYPHBIX
3jieMeHTOB. Omnpe/ejnTe COOTBETCTBHE KOMIIOHEHTOB CJIOKHBIM BellleCTBaM.

Ha3BaHmue cJ10:KHOTO BellleCTBA KommnoneHnt
1. mummn a) THMUH
2. 6enoK 0) pubo3a
3. TIIMKOTeH B) TUIFOKO3a
4. JIHK I') aMUHOKHCJIOTA
1) TIULEPUH
€) ypauui
Karou:
1 2. 4
B a

Bropoii 3Ttan (NpoABHMHYTBIH YPOBeHb) — IMOKA3bIBAECT C(POPMHUPOBAHHOCTH MOKA3ATeJsI
KOMIICTCHIIUM «YMeTb»: IPHMEHATb OCHOBHbIC 3aKOHbI M MeETOAbI OMOXMMHYECKHX
HCCJIeIOBAHMM ISl peleHus 3a1a4 Npo¢eCCHOHAIBbHOM 1eITeJIbHOCTH.

3agaHus OTKPHITOrO THIA (BONPOCHI AJIsl ONPOCA):

1. Ilpu knaccudukanuy Tpymibl BEIECTB UCHOIb3YIOT Pa3IUYHbIe MPU3HAKH, TOBTOPSIOLIHECS
B npeacraBuTensx. Ha3oBuTe OCHOBHOM NpHU3HAK, MMO3BOJISIOMIMN PACIPEACIUTh BUTAMUHBI 110
JBYM OOJIBIINM TPYIIIaM.

2. B cocraB GenkoB BxonaT 20 MPOTEMHOTCHHBIX AMHUHOKHCIOT. Bce oHm sBisttorcs o-L-
AMUHOKHCIIOTaMU. YKaXXUTE, SIBISAETCA JIM Y-aMUHOMACIISIHAs KUCIIOTa MPOTEUHOT€HHOM.

3. Yame Bcero KopepMEeHTaMHU CIOKHBIX (DEPMEHTOB SBISIOTCS BOJOPACTBOPUMBIC BUTAMHHBI U
WX TPOMU3BOAHBIC, HYKJICOTHIbl PAa3JIMYHOM CIOXKHOCTHM M Apyrue BeuniectBa. Ompexpenure,
OTHOCHUTCS JIU K KOPepMEHTaM THPO3HH.

4. VI3BECTHO, 4TO TOPMOHBI SIBISIOTCA PETYIATOPAMU PA3TMYHBIX CTOPOH OOMEHa BEUIECTB U
sHeprur. OHU MOTYT OBITh TOPMOHAMU-PETYIATOPAMHU U TOPMOHAMU-UCTIOTHUTEISIMU. Y KOKUTE
JKeJie3y BHYTPEHHEN CEKPELUHU, TPOAYLIMPYIOIIYI0 TOPMOHBI-PETYIISITOPBI.

5. TlonHBIA KHUCIOTHBIA THUAPOIU3 HYKJIEUHOBBIX KHCJIOT MPUBOJUT K OOpa3oBaHHIO psija
BEILIECTB, B TOM YMCJE a30TUCTBIX OCHOBAaHMM — aJ€HHHA, I'yaHWHA, ypalwia, TUMUHA M
uuTo3uHa. Onpenenute, Kakoe U3 HUX He BxoauT B coctaB JJHK.

Kaoun:

OTHOHICHUC K paCTBOPHUTECIIIO

HE ABJIACTCA

HC OTHOCHTCHA

runodus

SR EI RN

yparumi
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Tpernii 3Tan (BbICOKHI YPOBEHb) — NMOKA3bIBaeT C(POPMHPOBAHHOCTH MOKa3aTeJIsi
KOMIIETCHIUU «HUMETHh HABBIKH»: BJIAJICHUA TCOPECTHUYCCKUMHU OCHOBaAMU OMOXUMHU B
npodeccuoHANBHON 1eATeTHbHOCTH.

IIpakTH4eckue 3aaHusA

1. Buonmornyueckas 1I€HHOCTh MUIIIEBOTO OEJIKa ONpeesIeTCs ...

2. 'maponu3 GENKOB B KeMyJOYHO-KUIIEYHOM TPAKTE OCYLIECTBISETCS MpoTeazamu. OCHOBHOM
MIPOTEA301 JKEIyIKa SIBISAETCH. ..

3. MpiieyHoe COKpalieHue OOYCIIOBJIEHO HAJIMYUEM B MBIIIEYHOM BOJOKHE HECKOJIBKHUX
0€JIKOB, KOTOPBIMU SIBJISIFOTCA. . .

4. Temneparypa MIaBJIe€HUS KUPa OMPEIEISIETCS €rO. ..

5. ®epMeHTHI KeNyIOUYHO-KUIIIEUHOTO TPakTa, THAPOIHU3YIoIUe OeIKH, MEeTNCHH, TPUIICUH U
XUMOTPUIICHH SBJIAIOTCA ...

Koiaroun:

1. MNPUCYTCTBUEM HC3aMCHHUMBIX aMUHOKHUCIIOT

IICTICMH

AdKTHH 1 MHUO3UH

JKUPHOKUCJIIOTHBIM COCTaBOM

g~ win

SHAOIENTHAA3aMHU

OIIK - 2.2. OcymecTBjisieT BbIOOpP 3aKOHOB M METOI0B HCCJIeI0BAHUIA
€CTeCTBEHHBIX HAYK JIJIsl pellieHusI KOHKPETHOM 3a/1a4M npodeccuoHAJIbLHOM 1eATeJIbHOCTH

IlepBblii 3Tan (IOPOroBoOi YpoBeHb) — MOKa3bIBaeT CPOPMUPOBAHHOCTH NMOKA3ATEJIs
KOMIIETEHIIUM «3HaTh»: TeopeTHYecKHe OCHOBbI OMOXMMMH, OCHOBHbIE BOIPOCHI 00MeHa
BellIeCTB M JHEPIruM B KUBOI cucTeMe

TecToBbIE 3aJaHUA
1. T'uaApoKCUJIBLHYIO TPYNIy B paauKaje UMeI0T (BbIOPATh IBA MPABUWJILHBIX 0TBETA):
a) cepuH
0) alaHuH
B) TPEOHHH
T') MUCTEUH

2. AKTHBHBII LEHTP CI0KHOI0 (pepMeHTa BKIKOYAET (BbIOPATh OUH OTBET):
a) aMMHOKHCIIOTHBIE OCTAaTKH

0) aMUHOKHUCJIOTHBIE OCTATKH, aCCOLIMUPOBAHHBIE C HEOEIKOBBHIMU BEIIECTBAMU
B) HEOCJIKOBBIE OPTaHUYECKUE BEIECTBA

T') METaJLTbI

3. K ropmoHnam 0eJIKOBO#i IPUPOAbI OTHOCUTCH (BbIOPATH OIMH OTBET):
a) TPUHOATUPOHUH

0) TUPOKCHH

B) aJpEeHAIIUH

') HHCYJIHH

4. IlypuHOBBIMH OCHOBAHUSIMHU ABJISIIOTCA (BHIOPATh 1BA NPABWIbHBIX 0TBETA):
a) aJICHUH
0) ypauun
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B) LIUTO3UH
') TyaHUH

5. I'maponu3 caxapo3bl NIPUBOAUT K 00pa30BaHMIO (BHIOPATh OJUH OTBET):
a) TJIFOKO3bI U TalaKTO3bl

0) TITIOKO3BI 1 MAHHO3BI

B) I'JIFOKO3BI U (DPYKTO3BI

T') TIFOKO3BI U TJTFOKO3BI

Karouu:
1. |aB
2. |0
3. |r
4, |a,r
5 |B

6. IIpounTaiiTe TEKCT U YCTAHOBUTE cOOTBeTCcTBHE. QJIMIrOCaXapuabl MOTYT OTHOCHTHCH K
BOCCTAHABJIMBAKOIIEMY THIIy WJIM K He BOCCTAHABJIUBAIOIIEMY THIIy, B 3aBUCHMOCTH OT
HAJIM4YMSA CBOOOHOI0 INIMKO3MIHOI0 rHApoKcuIa. Onpeaeanre, K KAKOMY THIIY OTHOCATCS
yIJ1eBOAbI IPUBeE/JAeHHbIE HUXKe.

Ha3Banue yriiesoaa Tun
1. MmanwsTO3a a) BOCCTaHaBJIMBAIOIINN
2. caxaposa
3. makro3a 0) He BOCCTaHABJIMBAOIIHI
4. Tperayosa
Kiroua:
1. 2. 3. 4,
a o a o

Bropoii 3Tan (MIpPoABMHYTHI YpOBeHb) — IMOKa3biBaeT C()OPMHPOBAHHOCTH MOKa3aTeJsisi
KOMIICTCHIIUM «YMeTb»: IPHMEHATb OCHOBHbIC 3aKOHBI M METOAbI OMOXMMHYECKHX
HCCJIeJOBAHMH U1 pelieHns 3a1a4 npodeccHoHAIbLHOMI AeaTeIbHOCTH.

3agaHus OTKPBITOrO THIA (BONPOCHI ISl ONIPOCA):

1. ['opMOHBI CHUHTE3UPYIOTCS KeJie3aMH BHYTPEHHEW WM cMellaHHo# cekpeuuu. [Ipusenurte
IIpUMEpP TOPMOHOB, KOTOPbIE CUHTE3UPYIOTCA JKEIE30M CMELIaHHON CEKPELUHU.

2. B pesynpraTe peakumil INIIOKOHEOI€HE3a CHHTE3MpYyeTcs IUtoKo3a. Peaknuu 3Toro nyru w,
COOTBETCTBEHHO, (DEPMEHTHI UX KaTaJIM3UPYIOLIME, HAXOJATCS B LUTOILIA3ME KJIETOK. YKaXuTe
OpraH opraHu3ma KHBOTHOT'O, IJIe OCYIIECTBISICTCSI CHHTE3 TIIIOKO3bI d€ NOVO.

3. CnoxxHble OEKU COCTOAT U3 0eNKOBOM M HeOenkoBoi yacTu. HeGenkoByo 4acTh MOJIEKYIIbI
CIIOKHOTO O€JKa MOTYT NPE/ACTAaBIATh BEIIECTBA PA3IMYHBIX KJIACCOB. YKaXHUTe Ha3BaHUE

TPYIIIbI CJIIOKHBIX 66JIKOB, rac HeOeIKOBas 4acThb npeaAcCTaBJICHA JIUIIUAOM.

4. BopopacTBOpUMBbIE BUTAMUHBI U MX IPOU3BOJHBIC BXOJST B COCTAB CIOKHBIX (DEPMEHTOB.
OnaBUHAICHUHAMHYKICOTH SBISETCS KOGEepMEHTOM psifa (PEpMEHTOB, KaTaIU3HPYIOIIUX
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OKHCJIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIMM B KIETKE. YKaXuTe, MPOU3BOAHOE KAKOIO
BHTaMHHA BXOJUT B COCTaB JaHHOTO Ko(depMeHTa.

5. CHHOHMMOM 53HEPruM isl )KUBOW cuctemsbl siBisieTcss AT®D. DTo clnoXHOE COEIUHEHUE, B
COCTaBe KOTOPOTO HAXOMAATCS YIJIEBOJHBINA OCTATOK, @30THCTOE OCHOBaHUE, (hochopHast KUCIIOTA.
[IpuBenuTe obIIEEe Ha3BAaHNE TAKOTO COSAMHEHHUSI.

Karwouu:
1. | uHCYIUH, TIIFOKaroH
2 MeyeHb
3 JIUTIONIPOTEH b
4. | BuramuH B>
5 HYKJICOTH/]T

Tpernii 3Tan (BBICOKHI YPOBEHb) — NMOKA3bIBaeT C(POPMHPOBAHHOCTDH NOKA3ATeNs
KOMIIETEHIIMM  «HMETh  HABBIKM»:  HCIOJIb30BAHMS  OCHOBHBIX  €CTECTBEHHBIX
0MoJIOTHYeCKHX M  NpoQecCHOHANBHBIX MNOHATHH W  METOAOB IIPH  pelIeHHH
o0menpodgeccuoHAIbHBIX 3a1a4.

IMpakTnyeckue 3axaHus

1. Pa3zBuTHe BTOPUYHBIX MOJIOBBIX MPU3HAKOB y JKUBOTHBIX CTUMYJIHUPYIOT MOJIOBBIE TOPMOHBI.
YKaxxute ropMOH, CTUMYJIUPYIOIIUHI pa3BUTHE BTOPUYHBIX ITOJIOBBIX IIPU3HAKOB Y CaMIIOB.

2. Cucrema knaccupukanuu (GepMEeHTOB MpeAroaraeT JeJIeHne Ha KJIacC B 3aBUCUMOCTH OT
THUIA PEAKIUIA, KOTOPBIE OHU KaTATU3UPYIOT. YKAXKNUTE KOJMUECTBO KIACCOB (PEPMEHTOB.

3. Belaensior pa3nuyHble BUABI HHTMOMPOBAHUS aKTMBHOCTHU (PEPMEHTOB, OJHUM U3 KOTOPBIX
SIBJIICTCS KOHKYPEHTHOE MHTHOUPOBAaHHE. YKAKHUTE CTPYKTYPY KOHKYPEHTHOT'O HHTHOHUTOPA.

4. Pa3nuuHble (PepPMEHTHI MPOSBISAIOT MAaKCUMYM aKTHBHOCTU NpPH PA3JIMYHBIX 3HaueHUsX pH.
OOBIYHO 3TO TE 3HAYCHHUSA, KOTOPBIE XapaKTePHBI I TOrO MecTa, rae paboTaeT JTaHHBIN
¢depment. IlpuBeaure 3HaueHue pH, mpu KOTOPOM MpOSIBISETCS MaKCUMallbHasi aKTUBHOCTh
(dhepMeHTa KeryiKa MercrHa.

5. McToyHMKOM aMMHuaka B OpraHu3Me SBISIOTCS pa3jIMYHbIE a30TCOJEpIKalllie BElIECTBa,
00OMEH KOTOpBIX MPUBOJUT K €ro o0pa3oBaHuI0. MoueBHHA COEPKUT HECKOJIBKO aTOMOB a30Ta.
VYkakute Ha BO3MOXKHOCTh 00pa30BaHUsl aMMHMAaKa U3 MOYEBUHBI B OPraHU3ME KUBOTHOTO.

Kuaroun:

TCCTOCTCPOH

mECTh

CTPYKTYpa, mojo0Hast cyocTpary

10-25

SHEIE N e

He oOpasyercs

OIIK - 2.3. /leMOHCTpUpYET YMeHHe NMPUMEHATh KOHKPeTHbIe 3aKOHbI M MeTO/bI
€CTeCTBEHHbIX HAYK /ISl KOMILJIEKCHOTO pellieHUsl POU3BOACTBEHHBIX 3a/1a4
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ITepBoIii 3Tan (IOPOroBo¥ YPoBeHb) — MOKAa3bIBaeT C(POPMHPOBAHHOCTH MOKA3ATEJIs
KOMIIETEHIIUM «3HaTh»: TeopeTHYecKHe OCHOBbI OMOXMMMH, OCHOBHbIEC BONPOCHI 00MeHa
BELEeCTB M DJHEPIUHU B KMBOIH cCHCTEMe

TecToBBIC 3a7aHNA

1. HeliTpanbHOI aMHHOKHUCJIOTOH SIBJIsieTCH (OAMH NMPAaBUJILHBIN 0TBET):
a) aprUHUH

0) Mu3uH

B) BaJlUH

') TUCTUIVH

2. Pagumkajgbl aMHHOKHMCJIOTHBIX OCTATKOB MOJHMIECNTHIHOH LenNu He Y4YacTBYWT B
(popMupoBaHUM CTPYKTYPBI MOJIEKYJIBbI 0€/1Ka (OAMH NPABHJIbHbINA 0TBET):

a) epBUYHA

0) BTOpHUYHAs

B) TpETHYHAas

I') YeTBEpPTUYHAS

3. ®epMeHTHI HEOOPATUMO MHTHOMPYIOTCS MO/ AeicTBHEM (OMH NMPABUJIbHbIA OTBET):
a) JIMMUJI0B

0) aMHUHOKHUCJIOT

B) MOHOB TSKEJIBIX METAJIOB

T') YIJIEBOJIOB

4. B cocTaB HYKJIEOTH/Ia BXOAUT (OUH NPABUJIbHBIH OTBET):
a) MeHTOo3a

0) a30THCTOE OCHOBaHHUE M TICHTO3a

B) a30TUCTOE OCHOBAHHUE

T') a30TUCTOE OCHOBaHUE, MEHT03a, pochopHas kucmoTa

5. Creponabl BJISIIOTCS MPOU3BOAHBIMH (OJMH NMPABUJIbHBIN O0TBET):
a) ¢peHaHTpeH

0) IIMKJIOTICHTaH

B) NepruipopeHaHTpeH

T') HIMKJIOTNIEHTaHIIePruaApOo(heHaHTPEH

Koiaroun:

SRR RN
NI RES

6. IlpouurtaiiTe TeKCT M YCTAHOBHUTE COOTBeTCTBHe. B mpomecce cuHTe3a Oeska M
HYKJICHHOBBIX KHCJIOT HMCHOJb3yeTcsi MATPHIa, HA KOTOPOil M NPOMCXOIMT CHHTE3.
YcTaHoBHTE COOTBETCTBHE ITANy MepeHOca reHeTH4YecKoil MH(pOpMaluM HCNOJb3YyeMOoi
MaTpHUIbI.

Ha3Banue 3Tana nepesoca Ha3Banue MmaTpuubl

1. perrkanys a) M-PHK
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2. TpaHCTSAIUS 0) ogna niens JITHK

3. TPaHCKPUIILUS B) nse nenu JJHK

') CHHTE3 yIJIEBOJIOB

I[) CHHTC3 JIMIIN 0B

Kuarou:
1. 2. 3.
B a §)

Bropoii 3Tan (MpoaABMHYTHII ypPOBeHb) — MOKa3bIBaeT CHPOPMHUPOBAHHOCTH MOKA3ATEJIs
KOMIIETEHIIUN «YMeTb»: INPHUMEHATh KOHKPETHble 3aKOHbI M MeTOoAbl OMOXUMHMHU B
KOMILJIEKCHOM pellleHHH MPOU3BOACTBEHHbIX 3a/1a4

3aiaHus OTKPBITOr0 THIIA (BOMPOCHI ISl ONIPOCA):

1. DHeprus B KkjeTke oOpasyercs 3a cueT peakuuil (ocopunarpoBaHus, KOTOpblE MOTYT
OCYIIECTBIISITHCS 3@ CUET MPSIMOr0 MEPEHOCA IHEPTHU CBSA3H U ocTaTka (PochOpHOM KUCIOTHI OT
cyOcTpaTa M ONOCPETOBAHHOIO IMEPEHOCca 3a CUET YHEpPruu, odpasyrolleiics B OKHCIUTEIbHO-
BOCCTaHOBUTEJBHBIX PEAKLUAX. YKAKUTE cI0co0 00pa30BaHUs SHEPTUU B PEAKIUAX ITMKOJIU3A.
2. Y MJIEKONIUTAIONIUX CYIIECTBYET BBICOKAs NOTPEOHOCTh B (DeHMIIATAHUHE. YKAKUTE IPUUUHY
3TOM MOTPEOHOCTH.

3. K nunumam OTHOCAT OpraHUYECKHE BELIECTBA CIOXKHOA(UPHOW MPHUPOJIBI, XOPOIIO
pacTBOPUMBIE B OPTaHMYECKUX HEMOJIPHBIX PACTBOPHUTENAX M IUIOXO PAaCTBOPUMBI B BOJE M
MOJISIPHBIX PACTBOPUTEIAX. Y KAKUTE IPYIILY JIUIIAIOB, € IOMUMO OCTATKa CIIMPTA U KUCIOTHI
IIPUCYTCTBYET OCTAaTOK YIJI€BOAA.

4. Monekyna Oenka MMEET HECKOJIBKO YPOBHEW OpraHu3ali — IEPBUYHBINA, BTOPUYHBIM,
TPETUYHBIH U uyeTBepTUYHBIA. Kakaplii M3 HHUX CTAOWIM3HPYETCsS OINpeAesIeHHbIMU BHJIaMU
XMUMHUYECKON CBSI3U. YKaXHUTE CBS3b, CTAOMIM3UPYIOIIYI0 BTOPUYHYIO CTPYKTYPY MOJIEKYIIbI
Oenka.

5. Yame Bcero kiaccu(pUKalnio BUTAMUHOB OCYIIECTBIIAIOT HA OCHOBE MX (PU3MYECKUX CBOMCTB
— 10 OTHOWIEHWIO K PACTBOPUTEN UX NOAPA3ACIHIIOT HAa IKUPOPACTBOPHUMBIE U
BOZOpAacTBOpUMBbIE BUTaMHMHBI. OJHAKO BHUTAaMHUHAM 3TUX TPYyNN COOTBETCTBYET M pa3Has
¢dusnonoruueckas Harpy3ka. YKaxure pu3nogoru4ecKyto poib BOJI0PACTBOPUMBIX BUTAMUHOB.

Kaoun:

cybctpatHoe dhochoprInpoBaHre

CHUHTC3 THPO3MHA

TJIMKOJIUITIN ABI

BOJIOPO/IHAS CBSI3b

g~ wINE

Ko epMeHTHI epMEHTOB

Tpernii 3Tanm (BBICOKHUII YPOBeHb) — IOKa3bIBaeT C(POPMHPOBAHHOCTH IOKA3ATEJIs
KOMIIETEHIIUN «MMeTh HABBIKH)»: HCIOJb30BAHUS TIOJYYEHHbIX 3HAHMII W yYMeHHH B
KOMILJIEKCHOM pellleHHH NMPOU3BOACTBEHHbIX 3a/1a4.
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[IpakTHyeckue 3axaHus

1. IIpuHATO CYUTATDH, YTO OPraHUYECKHE KUCIOTHI, B COCTaBE KOTOPHIX HAXOIUTCS ABE U OOJbIIE
KpaTHBIX CBsI3€H, SBISAIOTCS MOJMHEHACHIIICHHBIMH W BXOASAT B cocTaB BuTamuHa F.
Onpepnenure, OTHOCUTCS JM JIMHOJEBas KHUCJIOTA K IOJMHEHACBHIIIEHHBIM OpPraHu4eCKUM
KHCJIOTaM.

2. Onpenenute 3aps] aMHUHOKHCIOTHI JU3WHA, asi KoTopod 3HadeHue MOT pasuo 9,74, B
pactBope ¢ pH <7.

3. VI3BeCTHO, YTO ONTHYECKOW AKTUBHOCTHIO OOJAMAIOT COCOUHEHHS, B CBOEM COCTaBe
coJiepKalllie HECUMMETPUYHBIE aTOMBI yriiepoja. YKaxuTe, OyleT I aMHUHOKHUCIIOTa TIUINH
HUMETh ONTUYECKUE U30MEPHI.

4. Ompenenute, CKOJBKO MOJEKYNI aaeHO3UHTPU(DOCHOPHOM KHCIOTHI 00pa3yercs Mpu
OKHUCJICHUH MOJICKYJIBI TIUIEPUHA 0 MOJIOYHOW KHCIOTHI TOJ] BO3JCHCTBHEM (PEPMEHTOB
TJIMKOJIM3a, €CJIM Ha aKTUBAIIMIO IIIUMIEprHa 3aTpaunBaeTcs Moyekyna ATO.

5. B nupyBaTaeruaporeHasHoM peakuuu MOJ  BO3AECHCTBHEM MUPYBATIAETHUIPATA3HOTO
(hepMEHTHOTO KOMIUIEKCAa W3 MHUPOBUHOTPATHOW KHCIOTHI oOpasyercs anetuin-KoA, CO,,
HAJIH+H". Onpenenure, kakoe KommdectBo AT®D MoxkeT 06pa3oBaThCs M3 MONYYEHHBIX
MeTabOIUTOB.

Karoun:
1. | oTHOCHTCSA
2 +1
3. | He Oyner
4. |1
5 3

OIICHO‘IHLIC cpeacrea Jisi NIpOBEACHUSA HpOMe)l(yTO'lHOﬁ aTrecranmuu

[IpomexyTouHas aTTecTalys MPOBOJUTCS B BUJIE 3aU€Ta U dK3aMeHa.

3ayeT BbICTABISIETCA IpPENoJaBaTesieM B KOHIE M3Y4YEHHUs pasjena AUCLUIUIMHBI Kak
pe3yJbTaT TEKYLEro KOHTPOJIA.

Eciu cryneHT He chopaBwics C 4acTblo 3aJJaHMHA  TEKYILEro KOHTpOJsA, €My
MIPEIOCTABIISIETCA BO3MOXKHOCTh CaTh 3a4€T Ha UTOTOBOM KOHTPOJILHOM MEPONPUATUU B popMme
OTBETOB Ha BOIIPOCHI K 3a4€Ty WM TECTOBBIX 3alaHUM K 3aUETY.

DK3aMeH NPOBOJIUTCS B YCTHOM (hopMe ¢ yueToM pe3ysIbTaToOB TEKYIIET0 KOHTPOJIS.

OueHovHBbIE cpeICTBA A5 NPOBeIeHUsl IK3aMeHAa
ATTectanus mpoBOAUTCS B (hOPME YCTHOTO SK3aMEHA.

Bonpocs! a4 3auera
1. OcHoBHBIC 3Tambl pa3BuTus Ouoxumuu. CraTHdeckas W JAMHAMHUYECKas Ouoxumus. Pomnb
OTEYECTBEHHBIX YYEHBIX B pa3BUTHM OMOXUMHUM. 3HayeHHEe OHOXMMHMH JJii OHOJIOTHH,
MEUIMHBI, CEJIbCKOI0 X034 CTBA.
2. ®ynknuu 0€ITKOB B OpraHU3MeE.
3. CTpyKTypHBIE KOMIIOHEHTHI OETKOB - aMHUHOKUCIOTHL KX cBoiicTBa. MeToapl H3ydeHUs
cocTaBa OEJIKOB.
4. Knaccudukaiusi aMUHOKUACIOT. MOHOAMUHOMOHOKapOOHOBBIE KUCTIOTHI, UX CTPOCHHUE U POJIb
B JKU3HEIESATEIBHOCTH.
5. MoHOaMHHOAMKApOOHOBBIE KMCIIOTHI, X CTPYKTypa U 3HaYEHHE B a30TUCTOM OOMEHE.
6. lnaMMHOMOHOKapOOHOBBIE KHCIIOTHI, UX CTPOCHHE U OMOJIOTHYECcKast poib.
7. ApoMaTHuecKue aMMHOKHUCIIOTBI, UX CTPYKTYpa U OOMEH B OpraHu3Me.
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8. Ctpoenue OenkoB. THIBI XMMHUYECKHX CBs3€d B MojeKyle Oeika. YPOBHM OpraHM3alUU
OenkoBbIX MoJieKysl. COBpeMEeHHbIE METOJbl M3Y4YEHUS CTPYKTYphl M CBOMCTB OenkoB. dopma
OEITKOBBIX MOJICKYII.

9. OU3MKO-XMMUYECKHE CBOWCTBA OCIKOB (MOJICKYJISPHBIA BEC W METOJBI €r0 OMNpeeieHus,
KOJUIOMTHOE COCTOSIHHE, aM(OTEPHOCTh OEIIKOB).

10. Peaxuuu ocaxaeHus OEJIKOB.

11. XapakrepucTiKa OCHOBHBIX TPYII HPOCTHIX O€JIKOB: MPOTAMHUHOB U TMUCTOHOB, albOYMHHOB
Y TJIOOYJTMHOB, IPOJIAMUHOB, TIIOTEIIMHOB, CKICPOTIPOTEN-HOB (IIPOTEHHOUIOB).

12. Cnoxusle 6enku - mporeussl. Mx knaccudukanus. benkoBelii KOMIIOHEHT U IPOCTETUYECKAs
rpymnmna B MpoTeuaax.

13. Hykneomnporenasl, UX XMMHUYECKOE CTPOECHHE. THIBI HYKJIEHHOBBIX KHCIIOT, UX XUMUYECKUI
COCTaB U CTPOEHHUE.

14. IHK: cocTaB, CTpyKTypa, pojib B OpraHu3Me.

15. Ctpoenne PHK. Tunst PHK, ux posb B opranusme.

16. depMmeHTH Kak OMOJIOTMYECKHME KaTalnu3aTopbl OenkoBoW mpupoasl. OOmme cBoiicTBa
(hepMeHTOB.

17. AkTuBanus 1 HHAKTHBALWSA (PEPMEHTOB B OpranusMe. Posb 3TUX Mporeccos.

18. Ctpyktypa depmeHTOB. MexaHu3M AcHCTBUA (GepMeHTOB. Pojib akTHBHOTO IICHTpa B
KaTaluTUIeckoil GpyHkmu pepMenTa (Ha MpruMepe aleTHIXOIUHICTEPA3Hl).

19. Kunernka ¢depmenTtatuBHbIXx TmporeccoB. CybOctpatHas koHctaHTa (Ks) u koHCTaHTa
Muxasnuca (Km).

20. Homenknatypa u knaccudukamnus GepMeHTOB.

21. XapakTepucTuka Kjacca ruposias.

22. Tpancdepaspl, ux kiaccupukanusa, CTPYKTypa U MEXaHU3M JEUCTBUA Ha MpHUMeEpe
TpaHCAMUHA3.

23. OkcupopenykTa3bl. XuUMHYECKas TpuUpoga Ko(PEepMEHTOB U MEXaHU3M JIeHCTBUA
OKCHJIOPENYKTa3.

24. Obmas xapakTepucTUKa U KiaccuuKalrs BUTAMUHOB.

25. Xapaxrepuctuka xupopactsopuMbix (A, D, E, K u F) u BomopactBopumsix (C, P, H u
rpynnsl B) BUTaMHHOB: cTpoeHue, (PU3MKO-XUMUYECKHE CBOMCTBa, MPU3HAKH aBUTAMHHO3a,
CyTOYHasi HOpMa, COJIepKaHue B IPOAYKTaX U y4acTHE B OOMEHE BEILIECTB.

26. OOmas xapakTepuCTUKa d>Xeje3 BHYTpeHHeW cekpeuuu. Poinb TOPMOHOB B perynsiuu
¢byHKIMI opranu3Ma u oOMeHe BenlecTB. B3anmozeiicTBie MexXay SHTOKPUHHBIMU JKEJI€3aMU.
27. XuMundeckas mpupojia u (pu3nosiornyeckas posib BaXHEUIINX TOPMOHOB TUIIO(H3a, MOJIOBBIX
TOPMOHOB, THPOKCHHA, a/Ip€HAIMHA, UHCYJINHA, KOPTUKOCTEPOUI0B. 3a00IeBaHMsl, CBSA3aHHbIE C
TUIEp- ¥ TUIO(QYHKIMAMHU SHIOKPUHHBIX XKelle3.

28. buonornyeckas posp yriieBOJIOB B OPraHU3ME YEJIOBEKA.

IK3aMEeHALMOHHBIC BOIPOCHI 110 KYPCY OHOIOTMYeCKOil XMMUH

1. OcHoBHBIE 3Tambl pa3BuTus Ouoxumuu. CraThyeckas WM JUHaMHuYeckas Oumoxumus. Poib

OTCUECTBEHHBIX YUYEHBIX B Pa3BUTHH OHOXUMHH. 3HAYCHHE OWOXMMHU [Jisi OWOJIOTHH,

MEUINHBI, CEJIbCKOTO X031 CTBA.

2. OyHKIUH OCJIKOB B OpraHU3Me.

3. CTpyKTypHBIE KOMIIOHEHTHI O€JKOB - aMHUHOKHCIOTHL. MX cBoiicTBa. MeToabl M3y4eHHS

cocTaBa OCJIKOB.

4. Knaccudukanus aMMHOKUCIOT. MOHOAMUHOMOHOKAapOOHOBBIE KHCIIOTHI, UX CTPOSHUE U POJIb

B KU3HEIESITEIIbHOCTH.

5. MoHOaMHHOTUKapOOHOBBIE KUCIIOTHI, X CTPYKTYpa M 3HAYEHUE B a30THCTOM OOMEHE.

6. JlnaMUHOMOHOKapOOHOBBIE KUCIIOTHI, UX CTPOCHUE M OHUOJIOTHYECKas pOIb.

7. ApomaTHueckue aMUHOKHUCIIOTBI, X CTPYKTypa U OOMEH B OpraHu3Me.

8. Ctpoenue OenkoB. TuIlBI XMMHUYECKHX CBs3e B MoJjeKyle Oeika. YPOBHHM OpraHHM3aLUuU
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6enkoBbIX MoJieKys. COBpeMEHHBIE METO/Abl M3Y4YEHHUS! CTPYKTYphl U CBOMCTB OenkoB. dopma
OCJTKOBBIX MOJICKYIIL.

9. ®u3MKO-XMMHUYECKHE CBOWCTBA OENKOB (MOJIEKYJISIPHBI BEC M METOIbl €ro OMNpeAeiCHHUs,
KOJUUJIOUJTHOE COCTOSIHUE, aM(POTEpHOCTH OEITKOB).

10. Peakiiuu ocaxaeHust OEIKOB.

11. XapakTepucTiKa OCHOBHBIX IPYII MPOCTHIX OEJIKOB: MPOTAMUHOB U TMCTOHOB, aJJb,OYMUHOB
U TJ00YJIMHOB, IPOJIAMUHOB, TIIOTEIMHOB, CKIEPONIPOTEH-HOB (IPOTEUHOUIOB).

12. Cnoxusbie O0enku - mpoTeuasl. Mx kmaccudukamnus. beakoBbIii KOMIIOHEHT U MMPOCTETHYECKAs
rpymnmna B MpoTeuaax.

13. HykneonpoTeupl, UX XUMUYECKOE CTPOEHUE. THUIbI HYKJIE€MHOBBIX KUCIIOT, UX XUMUYECKUN
COCTaB U CTPOEHHUE.

14. THK: cocTaB, cTpykTypa, poJib B OpraHU3Me.

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

16. ®depMeHTH Kak OHOJIOTHYECKHE KaTaJM3aTOpbl OenKoBOW mpupoasl. OOmue CBOWCTBa
(bepMeHTOB.

17. AxTtuBamus u HHaKTUBAIMSA (PEPMEHTOB B OpraHu3Me. PoJib 3TUX MPOIECCOB.

18. Crpykrypa ¢depmenroB. MexaHusM naeicTBUs (epMeHTOB. Poib aKTHBHOTO IIEHTpa B
KaTamuTHuecKoi GyHKIMH pepMeHTa (Ha mpUMepe alleTUIXOIHMHICTEPA3HI).

19. Kuneruka ¢epmeHtatuBHbIX IpoueccoB. CyOctpatHas koHcTaHTa (Ks) u koHcTaHTa
Muxasnuca (Km).

20. Homenknatypa u knaccupukaius GepMeHToB.

21. XapaktepucTka Kjiacca ruaposas.

22. Tpancdepaspl, uX Kilaccupukanus, CTPYKTypa M MEXaHH3M JCWCTBUS Ha TpUMepe
TpaHCaMUHA3.

23. Oxcupopenykrazbl. XWUMHYECKas TMpHpoJa KOPEpMEHTOB W MEXaHU3M JCHCTBHA
OKCHUJIOPEIYKTa3.

24. O0uras XapakTEePUCTHKA U KJIacCU(PHUKAIIMI BUTAMUHOB.

25. Xapaxkrepuctuka xupopactBopuMbix (A, D, E, K u F) u BonopactBopumsix (C, P, H u
rpynnsl B) BUTaMHHOB: cTpoeHue, (PU3MKO-XMMUYECKHE CBOICTBAa, NMPU3HAKK aBUTaAaMHHO3a,
CyTOYHasi HOpMa, COJIepPKaHue B MPOAYKTaX U y4aCTHE B OOMEHE BEIIECTB.

26. OOmasi XxapakTepUCTHKa >Kele3 BHYTPEHHEH cekpeuuu. Poilb TOPMOHOB B pETYISIIUH
¢dbyHKIMI opranu3Ma u oOMeHe BellecTB. B3anmoeiicTBie MeXay SHIOKPHUHHBIMU JKETIE3aMHU.
27. Xumudeckas npupojia U Gu3nosIoruyeckas poib BaXKHEUIINX TOPMOHOB I'MNO(13a, MOJIOBBIX
TOPMOHOB, TUPOKCHHA, aIpeHAJIMHA, UHCYJIMHA, KOPTUKOCTEPOUA0B. 3a00JIeBaHus, CBSI3aHHBIE C
TUMep- U TUNO(YHKINUSAMU SHAOKPUHHBIX JKEJIe3.

28. O0mue noHATHs 00 0OMeHe BeIlecTB B opraHusMme. /[ManekTHuecKkoe eJUHCTBO MPOLECCOB
acCUMWIALIMM W auccuMuisiiuu. OcHoBHOM oOMeH. IloHsiTuE O MOPOMEKYTOUHOM U
HHEPreTUYecKoM oOMeHax. MaKpoIpruueckue CoeIMHEHMs.

29. buonornyeckas pojp YrJIeBOJIOB B OPraHU3ME YEIOBEKA.

30. Ilytu pacmaga moiucaxapuiioB M JUCaXapHIIOB B KeJyJOYHO-KuIIeyHOM Tpakre. Cynnba
BCOCABIIMXCS MOHOCaXapuI0B.

31. I'mukorenHast QyHKIMS NIEYEHHU (CUHTE3 U PacIiaj INIMKOTeHa B IIEUYEHH).

32. 'MuKov3 ¥ TIIMKOTEHOIN3 KaK NCTOYHUKHU YHEPTHH B YCIOBUAX aHadpoOunosa. CoBpeMeHHas
CXeMa IIMKOJIN3a.

33. XuMHU3M CHUPTOBOTO OpPOKEHHS, €ro CBs3b C TIUKOIN30M. [[pyrue BuUIBI OpOXKEHUs, HX
HCII0JI30BaHHUE.

34,  AspoOGHOe  mpeBpamieHHWe  YrieBOAOB:  OKHCIHUTEIBHOE  JIEKapOOKCHIMPOBAHUE
MUPOBUHOTPAAHON KHUCIOTHI, Uk Kpebca. IleHTO3HBINH (alOTOMUYECKUI) IIUKIT OKHCIICHUS
yTJIEBOJIOB.

35. DHepreruueckuii 0anaHc Mpu 0OMEHe yrieBOIOB.

36. OOpa3oBaHWE M HCIIOJB30BAHUE MOJIOYHOW M THPOBUHOTPAIHONW KHCJIOT B OpraHU3ME.
I'mroxoHeorexes.
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37. Perynsauus yriaieBoIHOTO OOMEHa.

38. CoBpemeHHass Teopus OHOJOrH4eckoro okucieHuss. CTpykTypa, GYHKIUHM U MEXaHHU3M
NeicTBUS (EPMEHTOB JIbIXaTEIHHOMN IICTIH.

39. buonornyeckoe OKUCICHUE U OKUCITUTENbHOE (hochHOopHIIMpOBaHUE.

40. Ponb AT® B 0OMEHHBIX MpOLIECCaX U KU3HEACITEIBHOCTH.

41. buonoruueckas pojb JUMKI0B B OpraHU3Max 4eJI0BeKa U )KUBOTHBIX.

42. Knaccudukanus JUIuaoB.

43. CtpyKkTypa ¥ PU3NKO-XUMHUUYECKHE CBOMCTBA )KHPOB.

44. ®dochonunuabl, X KIaccupUKaLus, CTpOSHHE, OM0JIOrUYecKast poib.

45. OOmias XapakTEePUCTHKAa CTEPUHOB M CTEPUJIIOB: CTPOCHHE, CBOWMCTBA, PaCIpPOCTPaHCHHE.
CBs13b CTEPUHOB C TOPMOHAMHU Y BUTAMUHAMHU.

46. IlepeBaprBaHNE U BCACHIBAHUE KUPOB B KEITYIOYHO-KUIIIEYHOM TpakTe. JKeruHble KUCIOTHI,
UX CTPYKTYpPa U pOJib B OOMEHE KHUPOB.

47. IlepeBapuBanue u BcachiBaHue (HOCHOIUIHIOB U CTEPHUIOB.

48. PecunTtes xupoB 1 HOCOIUNUIOB B CTEHKE KUIICUHHKA.

49. OOmeH xupoB B opranuszMme. Okucnenue riunepuHa. CoBpeMeHHasi TeOpusl p-OKHCICHHS
BBICIIMX KUPHBIX KUCIOT (C YETHBIM M HEYETHHIM YHCIIOM YIIIEPOJHBIX aTOMOB, HETPEEIbHBIX
KHCJIOT). a-OKUCJIEHUE BBICIINX KUPHBIX KUCIIOT.

50. CuHTE3 BBICIIUX KUPHBIX KUCIOT B OPraHU3ME.

51. buocunTe3 TPUTIAHLEPUIOB U (HOCHOTUTHIOB.

52. OOMeH CTepuI0B B OpraHu3Me (CHHTE3 U paciaj] X0JIeCTePHHA).

53. DHepreTrueckuil 6araHC MpU OKUCICHUH JIUIUAOB (KUPOB).

54. OomeH aetii-KoA.

55. Perynsiuus u HapylIeHHue )KUpoBoro ooMeHna. O6pa3zoBaHUe alleTOHOBBIX TEJl B IEUEHHU.

56. 3HaueHue OENKOB B )KU3HEAEATEIHLHOCTH OPraHU3MOB. A30THUCThIN Oananc. Hopmel Oenka B
NMUTaHUKM. buonormdeckass MEHHOCTH OenkoB. benkoBwle «pe3epBbl». CKOPOCTh W TITyOHMHA
OOHOBJIEHHS OEJIKOB Pa3IMYHbIX OPraHOB U TKaHEH.

57. O6meH npocTbix OenkoB. IlepeBapuBanue O€IKOB B KEIYAOYHO-KHILIEYHOM TPAKTE IMPHU
YYaCTHUH TMPOTEONUTHYECKUX (epMEHTOB. PONIb COJSHON KUCIOTHI B MEpEeBapUBAHHM OEIKOB.
BcacbiBanue npoykToB nepeBapuBaHUsl.

58. I'nuenne GeNKOB B KMILIEYHHUKE U MMyTH 00€3BPEKUBAHUS IPOTYKTOB THUCHHS.

59. O6mue nmytn oOMeHa aMHHOKMUCIOT. THIbl JA€3aMUHUPOBAHUS AMMHOKUCIOT. DEpMEHTHI
J1€3aMUHUPOBaHUsA. MeXaHN3M OKHUCIUTEIBHOTO J1€3aMUHUPOBAHMS.

60. TpancamuHHpOBaHNE AMMHOKUCIOT MpU mocpeactse (ochonupuaokcansi. buomoruueckas
POJIb 3TOTO IpoLECCa.

61. CBs3p mpolEcCOB A€3aMUHUPOBAHUS U TpaHCAaMUHHpOBaHUS. buonormueckoe 3HaueHue
HEIpPSIMOTo 1€3aMUHUPOBAHUS.

62. JlekapOOKCHIMPOBAHUE aMUHOKHUCIOT. Pojib OMOreHHBIX aMMHOB B OpPraHM3ME M MYTH HX
pacnaza.

63. Koneunble mnpoaykTsl oOMeHa amuHOKHCIOT. OOpa3oBaHHE aMMHaka U IyTH €ro
00e3BpeIKUBAHUSL.

64. CoBpeMeHHast TeOpUs CUHTE3a MOYECBUHBI.

65. buocunte3 Oenka B opraHu3Me. Poib HYKICHMHOBBIX KHUCIOT B OHMOCHHTE3e Oelika.
MatpuvHblii MEXaHU3M CHHTE3a OelKa.

66. Perynsauus 6uocunresa Oenka.

67. Pacuienienne HyKJIEMHOBBIX KUCIOT. JlecTpyKIus a30TUCTHIX OCHOBAHMIA.

68. buocuHTEe3 MypHHOBBIX U MUPUMUINHOBBIX HYKJIEOTH]IOB.

69. MaTtpuuHblii CHHTE3 HYKJIEMHOBBIX KHCIIOT.

70. B3auMocCBs13b 0OMEHA YIIICBOJIOB, TUMUIO0B, OCITKOB U HYKJICMHOBBIX KUCJIOT.

71. YpOoBHHM peryisiiiiy MPOLECCOB KU3HEAEITeIbHOCTH (0OMEeHa BEILIECTB).

72. Ob1mas OnoxuMu4ecKkasi XapaKTepUCTUKa BOJIbI (COAEPKAaHUE U PACIIPEEICHUE B OpraHU3Me
U KJIETKE, COCTOSIHUE BObI). Pu3HoNIOruueckas poib BoJibl B opranuzme. OOMeH BOAbI.
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73. Ponb MUHEpAThHBIX BEIIECTB B OPraHU3ME M UX OOMEH.
74. By(epHbie cuCTEMBI OpraHU3Ma U MEXaHU3M WX JIEHCTBUSI.
75. Perynsuusi BOJTHO-COJIEBOT'O OOMEHa.

METOINUYECKHUE MATEPHAJIBL, OITPEAEJIAIOINUE ITPOLELYPbI
OILIEHUBAHMSA 3HAHWI, YMEHUH, HABBIKOB U (MJIN) OMBITA
AEATEJIBHOCTH

Texkymuii KOHTPOJIb

TecTupoBaHue Uil IPOBEAEHUS TEKYILIEr0 KOHTPOJI IPOBOAUTCA C NMOMOLIbI0 CHUCTEMBI
JTUCTAHIIMOHHOTO 00yueHuss win komnbrotepHoi mnporpammbl KTC-2,0. Ha TectupoBanue
orBogutcst 20 wmuHyT. Kakaplii BapuaHT TeCcTOBBIX 3anaHuil BkitodaeT 20 BOIPOCOB.
KonndecTBo BO3MOXKHBIX BapUaHTOB OTBETOB — 4 uiu 5. CTyieHTY He0OXOJUMO BbIOpaTh OJUH
NPaBWIBHBIA OTBET. 3a KaXKABI NMPaBHIBHBIA OTBET HA BOMPOC NpUCBaMBaeTcs 5 OayuioB.
[lIkana nepeoga: 19-20 mpaBHIBHBIX OTBETOB — OIIEHKA «OTIMYHO» (5), 15-18 mpaBUIBHBIX
OTBETOB — OLIEHKA «x0opo1o» (4), 12 npaBuIbHBIX OTBETOB — OLIEHKA «YyJIOBJIETBOPUTEIBHOY (3),
1-11 npaBUIBHBIX OTBETOB — OLIEHKA «HE YIOBJIETBOPUTEILHO» (2).

Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJII HMPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
BONpochl. CTyI€HT OTBEYAET HA MOCTABJIEHHBIA BOIPOC Cpa3y, BpeMs Ha MOJITOTOBKY K OTBETY
HE IPe0CTaBISAETCS.

IIpakTueckue 3aJaHus Kak CPEACTBO TEKYIIETO KOHTPOJIA IPOBOAATCS B MMCbMEHHOMN
¢dopme. CTynieHTy BbIaeTCs 3a/laHue U npeaocTtaisiercst 20 MUHYT JJ1 MOATOTOBKH K OTBETY.

IIpomeskyTOUHAs aTTeCcTALMSA

3aueT BBICTABJISIETCS 110 PE3YJIbTaTaM TEKYIIEro KOHTpoJs. Ecau cTyleHT He crpaBuiICs
C YacThIO 3aJlaHUM TEKYIIero KOHTPOJS, €My MPEeJOCTaBIsETCS BO3MOXKHOCTh CIaTh 3a4eT Ha
UTOTOBOM KOHTPOJIBHOM MEPOIpPHUSATHH B ()OpME OTBETOB HA BOMPOCHI K 3a4€Ty MM TECTOBBIX
3aJJaHUM K 3a4eTy.

DK3aMeH MPOBOJIUTCS B YCTHOH ¢opme. M3 3K3aMEeHAlMOHHBIX BOIIPOCOB COCTABISAETCS
20 »Kk3amMeHalMOHHBIX OuieroB. Kaxaplii Ouier coctouT u3 Tpex BompocoB. Kommekr
9K3aMEHAI[MOHHBIX OWJIETOB IpENICTaBlIeH B y4eOHO-METOJMUYECKOM KOMIUIEKCE TUCIMILIHHBI.
Ha nmoaroToBky K OTBETY CTyIE€HTY npenoctanisiercs 20 MUHYT.
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