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Pabouas mporpamma cocTaBiieHa ¢ y4eTOM TPEOOBaHHIA:

e T[OpsAAKAa OpraHu3allMl M OCYIIECTBICHHS 0Opa30BaTENbHOW JEATETBHOCTH IO
o0pa3oBaTeNbHBIM IPOTrpaMMaM BBICHIETO 00pa30BaHUS — MporpaMMaMm OakajaBpuaTa,
nporpaMMaM CIEHUalIuTeTa, IporpaMMaM MarucTpaTyphl, YTBEP)KIECHHOTO MPUKA30M
MunucTepcTBa HayKH U BbIciIero oopazoBanus Poccuiickoit @enepanun ot 06.04.2021
Ne 245;

e (bemepasbHOrO TOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOIO CTaHApTa BBICIIETO 00pa3OBaHMUS
no HampariaeHutro — noaroroBku  19.03.03  IlpoaykTel  mUTaHWS ~ KHUBOTHOTO
IIPOUCXOXKIECHUS, YTBEP)KJIEHHOIO IpuKa3oM MuHucrepctBa o0Opa3oBaHMs U HayKH
Poccuiickoit ®enepanyu ot 11.08.2020 Ne 936.

Hpenoz[aBaTenI/I, IIOArOTOBHUBIIIHNEC pa60qu0 nporpamMmmy:

OLIEHT A.K. [luBoBap

Pabouast mporpamma paccMOTpeHa Ha 3aceJaHuu Kadeapsl XuMHUH
(mpotokon Ne 10 ot «20 mas» 2024r.)

3aBenyrommii kadgeapoi A.K. IluBoBap

Pabouass mporpaMMa peKOMEHJI0BaHa K HCIOJb30BAHUIO B Y4eOHOM Mpoliecce METOINYECKOMH
KOMHUCCHEN (pakyapTeTa MUIIEBBIX TeXHOIOTUH (IpoTokoa Ne 11 ot «20 utonsi» 2024 r).

IIpeacenaresb MeTOANYECKONH KOMHCCHH A.K. ITuBoBap

PykoBoauTenb 0CHOBHOM NpodecCHOHAIBbHOMI
o0pa3oBaTe/ibHOI MPOrpaMMbl ®.M. CHeryp




1. lIpeamer. Llesu u 3a7aun TUCHUIUINHBI, €€ MECTO B CTPYKTYype

0o0pa3oBaTe/IbHOI NMPOrPaAMMBbI
IIpenmeroM pucHUIIMHBI «BUOXUMUSA» SBISIOTCS XUMHUYECKHH COCTaB >KUBOMU
CUCTEMBI, TPEBpAICHUs BEUICCTB M OSHEPrUM B HEH, a TaKKe PEryJsiius MPOIECCOB,
MPOUCXOSIINX B KJIETKE U OpraHUu3Me.

Heab0 AUCHMILUIMHBI SBISCTCS CHOPMHPOBATH Yy CTYACHTOB CHUCTEMY 3HAHHHA 00
OCHOBHBIX KOMIIOHEHTaX KJIETKH, TKaHH, OpraHu3Ma, o0 OOIIMX 3aKOoHaX oOMEHa BeIeCTBa U
PHEPTUH, O 3aKOHOMEPHOCTM OOMEHa BEIIeCTB M OHEPrUM B OJKMBOM OpraHuU3Me, O
OMOXMMHYECKHX MPOIeccax U COMPOBOXKIAIOMINX MX (DPU3MUECKUX SIBICHUSAX, XapaKTEPHBIX IS
KHBOT'O OpraHU3Ma.

OCHOBHBIMH 32]a4aMHU U3YUYCHUS TUCIUILINHBI SBIISIOTCS:

- TIOJIy4eHUE TCOPETHUUYECKUX 3HAHUN O XUMUYECKOM COCTAaBE KJIIETKH U OPTaHU3Ma;

- OCBOGHHE BOIIPOCOB BO3MOKHOCTH CaMOIIPOM3BOJIbHBIX IMPEBpAIlCHUN B >KUBOMI
cCHUCTEME;

- U3YYEHHE BOIPOCOB OOMEHA BELIECTB U SHEPTUU;

- TIOJIyYeHHE IIEJIOCTHOM KapTUHBI O perysiud OoOMeHa BEIIECTB W HHEPrUU B
YKUBOTHOM OpPTaHU3ME;

- TIONy4YeHHE TEOPETHYCCKHX 3HAHWA OMOXMMHYECKUX TPOIECCOB B CHIPhE B
TEXHOJOTHYECKOM TMOTOKE.

MecTo IHCHUIUIMHBI B CTPYKType 00pa3oBaTeibHOIi mporpammbl. JlucuumimHa
«buoxumus» OTHOCUTCSA K 00s3aTeIbHON YacTh, GOpMHUpPYyEeMOl ydacCTHUKaMU 00pa30BaTeNbHbIX
oraomennii (b1.0.27) ocHoBOW mpodeccHoHaTbHOW 00pa30BaTEIBLHONW MPOTPAMMBI BBICIIETO
obOpazoBanus (mamee — OIIOII BO) mo nampaBnenuto mnoarotoBku 19.03.03 «IIpoaykTsl
MTUTAHKS )KUBOTHOTO MTPOUCXOXKICHHUSD.

JlucuumninuHa OcCHOBBbIBaeTcs Ha 0Oaze aucuuminH —«Heopranuwdeckas —XuMusi»,
«AHanUTHYECKAs XUMHUS», «OpraHndecKas XuMus», «Ou3ndeckas U KOJUIOUTHAS XUMUS.

JlucuumnuuHa yutaeTcs B 4 ceMecTpe, IPeaIIecTBYeT OJOKY 00s13aTeNbHBIX AUCIUILINH,
Takux Kak: «[lumieBass xumus», « DU3UKO-XUMHUYECKUE OCHOBBI MEPEPAOOTKH MSICHOTO CBIPBS»,
«MeTonbl HCCNEAOBaHUS MsCa U MSICHBIX MPOAYKTOBY» ««bHOMOTHYEeCKH aKTUBHBIE U MUIIECBBIC
N00aBKH B MSCHOM OTpaciny, « TeXHOJIOTHs Msca U MACHBIX ITPOIYKTOBY.

[TpenmectByet 6oky 3 ['ocymapcTBeHHas UTOTOBas aTTecTanus «BpIMONHEHNHE U 3alUTa
BBITTYCKHOM KBaJIM(PUKanoOHHON paboTeD» (B3.01).



2. IlepeyeHb IVIaHUPYEMBIX Pe3yJabTATOB 00y4eHHs MO IMCHMILINHE,
COOTHECEHHBIX C IVIAHUPYEMBIMHU pe3yJIbTATAMHU 0CBOEHHSI 00pa30BaTeIbHOM

NMPOrpaMMbl
Koabsl | ®opmympoBka NHaukaTopbl J0CTHKEHUSA Ilnanupyembie pe3yJibTaThl
KOMIIETeH| KOMIEeTeHIHH KOMIIeTeHIIMH o0yueHust
i
OIIK-2 |Cmnocoben OIIK-2.1 3HaTh. TEOPETUYECKHE OCHOBBI
MIPUMEHSTH 3HaeT W TPAMOTHO ONEpPUPYET| OMOXUMUHM, OCHOBHBIC BOIPOCHI
OCHOBHBIC OCHOBHBIMU 3aKOHaAMUu u obMeHa BCIICCTB U DOHCPruM B
3aKOHBI " |MeToaamMu ycclieJoBanuii| ’KUBOH CHCTEME U BO3MOKHOCTD MX
METO/IbI _ lecTecTBeHHbIX HAYK uis| IPUMCHCHUS B npodeccuoHaATBEHOM
UCCHENIOBANAH  fyoepyg 3a1ay| ACATEITBHOCTH;
€CTECTBEHHBIX pPODeCCHOHATBHOM YMerb: NOpPUMEHATbH OCHOBHBIE
HayK JUISL 3aKOHBI U METOJIbI OMOXUMHUYECKIX
IeATeIbHOCTH .
peleHus 3aaad WCCIICIOBAHUH IS pELIEHUs 3a7a4
npogeccuoHallb po¢eCCHOHAIBHON
HOM pearensHOCTH JIEATEIILHOCTH,
Nmernb HABBIKH: BJIJICHUS
TEOPETUYECKUMHU OCHOBAaMH
OMOXMMHUHU B TPOQPECCHOHATBHON
JIEATEIIbHOCTH.
OIIK - 2.2 3HATB: OCHOBHBIE 3aKOHBI
Ocyl1ecTBIsIET BHIOOP 3aKOHOBECTECTBEHHOHAYYHBIX  JTUCIUILINH
M METOAOB  MCCJIECIOBAaHUWJIS PEUIEHUs CTaHAAPTHBIX 331a4 B
ECTECTBEHHBIX HayK IUISpoeccHoHaNbHOM e TENbHOCTH
peIIeHnsT KOHKPETHOM 3amauulyYMeTb: OOOCHOBBIBaTbH OCHOBHBIE
npodeccuoHaNbHOM €CTECTBEHHbIE U OHOJOTHYECKHE
MeaTeIbHOCTH 3aKOHBl W PEaJIU30BBIBaTH HX B

PO EeCCUOHATIBHOMN JIeATETLHOCTH
MeTh HaBBIKH: HCIOJIb30BAHUS
OCHOBHBIX €CTECTBEHHBIX
OMOJIOTUYECKIX u
NpOopECCUOHATBHBIX ~ TOHATHH U
METOI0B npu peIICHHH
oOmienpodeccHoHanbHBIX 33124

OIIK - 2.3 JlemoHcTpHpYeT
yMEHUe IPUMEHSTh
KOHKPETHBIE 3aKOHBI "
METO/Bl E€CTECTBEHHBIX HAYK
JUIT KOMIUIEKCHOTO PEIICHUs
IPOM3BOJICTBEHHBIX 33124

3HATB. TEOPETUYECKHE OCHOBBI
OMOXMMHUM, OCHOBHBIE BOIIPOCHI
oOMeHa BEIIeCTB W DHEPIHUU B
JKUBOU CHUCTEME

YMeTb: TPUMEHSITh KOHKPETHBIE
3aKOHBl M METOAbl OMOXMMHU B
KOMILUIEKCHOM pelieHnu
IIPOU3BOJICTBEHHBIX 3a7a4

HmeThs HABBIKU: HCIIOJIB30BAHUS
[IOJIyYEHHBIX 3HAHUN U YMEHHU B
KOMILUTIEKCHOM pelieHnu

IMPONU3BOJACTBCHHBIX 3a/1a4




3. O0bémM TUCHUIJIMHBI U BU/IbI Y4eOHOH padoThl

3aounas gopma
Ounas popma oOyueHHs oByuenHs
B T. 4. 110 CEMECTpam BCET0 YacoB
Buas pabot — &
BCETO = Q o
O Q p
) = 5]
= Q o
5 ] <
o ~ el
OO011ast TPYA0EMKOCTh 5/180 2[72 3/108 5/180
JMCIUTUIAHBI, 324.€/1./9aC0B, B TOM
qrcie:
KoHTakTHas paboTa, 4acoB: 114 74 18
- JIEKIIUHU 32 14 18 8
- IPAKTUIECKHE - - -
(ceMuHAPCKUE) 3aHITHS
- mabopaTopHbIe PaOOTHI 42 14 28 10
CamocTosaTenbHas paboTa, 4acoB 66 26 40 162
KoHTakTHas paboTa B 3JIEKTPOHHOMN 40 18 22
cpene (KPBOC)
KOHTpOJIb, 4acoB
By mpoMeXyTOYHOI aTTecTalui  3a4eT,3K3aMeH 3a4yer 9K3aMeH | 3a4eT,’K3aMcH
(3a4€T, SK3aMEH)

4, Copaepxanue Q1M CHUITHHBI
4.1. Pa3nenbl IMCUMIIMHBI M BU/IbI 3aHATHH (TeMATH4YeCKHUIl TJIaH).
iﬁ[ Pazgen nucuuiminHbl JI 113 JIP |KPB5C| CPC
o4dHast popma 00ydeHUs
Crarnueckast OMOXUMHUS 16 - 22 20 33
Paznen 1. Beenenue. CtpoeHue KJIETKH. YTIEBOJIBIL. 10
8 - 14 15
Jlumpel. benku. HykiienHOBBIE KMCIIOTHI
Paznen 2. Butamunbl. 'opmoHbl. DepMeHTEHI 8 - 8 10 18
JlmHamugeckast OMOXUMUS 16 - 20 20 33
Paznen 3. OOMeH OCHOBHBIX TPYIII BEIIECTB U SHEPIUU 10 i 8 10 20
B JKMBOU CHUCTEME
Paznen 4. buoxumus msica, MsICONPOAYKTOB, MOJIOKA U 6 i 12 10 13

MOJIOKOIIPOAYKTOB

3aouHas popma oOyyeHHs

Cratrdeckast OMOXIMHUST 4 - 6 80
Paznen 1. Beenenue. CTpoeHHE KIETKH. YTJIEBOJBI. 2 i 4 40
Jlumuael. benku. HykiienHOBBIE KMCIOTHI

Pasnen 2. Butamunsl. I'opMoHbl. DepMEHTBI 2 - 2 40
JlmHamuaeckast OMOXUMUS 4 - 4 82
Pasznen V3. OOMeH OCHOBHBIX I'PYMI BELIECTB U SHEPTUU 3 i 9 48
B )KMBOW CHUCTEME

Paznen 4. buoxumus msca, MICONPOAYKTOB, MOJIOKA U 1 i 9 34

MOJIOKOIIPOJAYKTOB

OuHo-3a04Has popma o0yueHHs




4.2. Cogepxanme pa3iejioB Y4eOHOU TUCHUNIMHBI

Craruyeckass OMOXuMust

Paznen 1. Llens u 3anaun 6noxumuu. Mctopust pa3BuTusi OMOXMMHUHN Kak Hayku. Kierka —
OCHOBa HUBOI cucTeMbl. Bo/a kak OCHOBA >KM3HM. YTJIEBOJbI: Kiaccu(UKaIMs, CUCTEMaTHKa,
(GyHKIMOHATBHOE HAa3HAYEHUE, CTPOCHUE M CBOICTBA, mpenctaButeny. OOmas xapakTepucTiKa
yriaeBogoB. @DyHKUMM yriaeBogoB. MoHocaxapuabl: CTpOEHME, HOMEHKIaTypa. Pu3uko-
XMMUYECKHE CBOWCTBa MoHOcaxapuioB. Omnwurocaxapunbl. I[lomucaxapunbl — (TJIMKaHBI).
PesepBHbpie mosncaxapuabl. CTpykTypHble nonucaxapuibl. I[IpakTuueckoe npuUMEHEHUE
yrieBoAoB. JIunuapl: kiaccudukanus, cucreMarruka, (yHKIHOHAIbHOE Ha3HAuUCHHE, CTPOCHUE
cBoiicTBa, mnpexacraButenu OOmas xapakTepucTuka. buonornueckue (QyHKIMM JTUIUAOB.
Knaccudukarus munuaos. [IpocTeie TMNUABI, UX TPYIIBL, XapaKTEPUCTHKA UX, MIPEICTABUTEIH.
CnoxHple nunuapl Ha OCHOBE ¢ocaTuIHON KHUCIOTHI MU HAa OCHOBE AaMHUHOCHHPTOB, HX
XapaKTepUCTHKA U IpeacTaBUTeNU. Paznuuust B GyHKIIMOHAIBHOM Ha3HAYEHUH U CBSI3b €r0 CO
CTpYKTypoil. AmbuduabHple CBOWCTBA CIOXHBIX JIMNUJAOB. benku W  aMUHOKHUCIIOTHI:
KiIaccuuKanusi, CHCTEMAaTWKa, (YHKIMOHAIBPHOE Ha3HAUYEHUE, CTPOCHHE W CBOICTBA,
npencraButenu. CTpykTypa W kinaccudukanus aMHUHOKUCTOT. CTepeoXuMHs aMHHOKHUCIIOT.
OU3NKO-XUMHUYECKUE CBOMCTBA AMUHOKHUCIIOT. AMUHOKHUCIIOTHI KaK JIEKAPCTBEHHBIEC BELLECTBA.
YpOBHU CTPYKTyphl O€IKOBOW MaKpOMOJEKyJbl. buonorunueckue ¢GyHKIUU OETKOB.
Knaccugukanus 6enkoB. @ubpumnsipasie 6enku. [moOymspasie Oenku. IIpocTbie u ciiokHBIC
Oenku. OU3NKO-XUMHUYECKUE CBOMCTBA OenkoB. [IpMeHeHne 6ekoB B BETEPHUHAPHOM MPaKTUKE.
HyxiienHOBBIE KHCIOTBI: KJIACCHU(UKAIMs, CHCTEMAaTHKa, (YHKIMOHAIBHOE Ha3HAYCHHE,
CTpOeHHE H CBOMCTBa, mnpeacrtaBurenu. OOmas XapakTepUCTUKAa. XUMHUYECKUH COCTaB
HYKJIEMHOBBIX KHCIOT. A3oTucThle ocHoBaHudA. Hyxneosunpl. Hykneoruasl. [Ipupoansie
HYKJICOTHABI HMX CTPYKTypa u (QyHKuuu. Makpospruueckue HYKICOTUATpUpOChaTHI.
[Muknuyeckue Hykiaeotuasl. Hykneotuasl B coctaBe kodepmeHTOB. CTpykTypa M (QYHKIUH
JI€30KCUPUOOHYKIEHHOBBIX KHCIOT. CTpyKTypa ¥ PyHKIIUH PUOOHYKIEHHOBBIX KHCIIOT.

Paznen 2. Butamusbl: kinaccudukamnus, cUCTeMaTHKa, (PYHKIIMOHAIbLHOE Ha3HAYCHHE,
CTpOEHHUE U CBOICTBa, mpeacTtaBuTenn. O01as xapakTepucTuka 1 kiaccudukanus. Hapyenue
OaaHca BUTAMHUHOB B JKMBOTHOM opraHusme. JKupo- U BOJOpacTBOPHUMBIE BHUTAaMHUHBI, HMX
oTaNuus U ocobeHHocTu. [IpencTaBureny KUPoOpacTBOPUMBIX BUTAMUHOB U UX XapaKTEPUCTHKA.
[IpencraBuTenn  BOAOPACTBOPHUMBIX  BUTAMHHOB W HUX  XapakTepucTuka. OCHOBBI
OHAOKpUHOJIOTMU. ['OpMOHBI KUBOTHBIX UM uenoBeka. Knerkm - Mumenu. PenenTtopsl
Knaccudukanust ropmoHoB. buonornueckue cBoiicTBa ropMOHOB. buonorumdeckoe aeicTBue
TOPMOHOB. MexXaHu3M JEHUCTBHUA TOPMOHOB. ['OpMOHBI LEHTpPaJbHBIX Kene3. [ OpMOHBI
nepudepuyeckux xene3. IIpocrarmanaunbl. [opmonbr JKKT. OcHOBBI 3H3UMOJIOTHH.
@depMeHThI, UX CBOMCTBA, OTJIMYMS OT OOBIYHBIX KaTanu3atopoB. CTpoeHue GepMeHTOB, LIEHTPbI
depmentoB. Knaccudukanuss u HomeHknarypa ¢GepmMeHTOB. MexaHu3M JeicTBUS (EepMEHTOB.
OcHOBBI (pepMEHTATUBHON KUHETUKU. Perynsius akTuBHOCTH (hepMeHTOB. MynbTu(hepMEeHTHBIE
KOMIUIEKCHI. [IpruMenenue pepMeHToB.

JnHamMu4yeckasi OnoOXuMHuA

Paznen 3. OOmeH BemiecTB W SHEPrHHM B XUBOW cucteme. [loHAaTHE 0 MeTabonm3Me.
OOmast xapakTepucTHka oOOMEHa BeIIeCTB W DOSHEpruM B JKUBOM cucreme. (OCHOBBI
TEPMOJMHAMHUKU U TepMOXUMUU. DU3HKO-XUMUYECKHE CUCTEMBI U UX Kiaccupukanuusa. Obmas
XapaKTEpUCTHKA PACTBOPOB BBICOKOMOJIEKYJSPHBIX BemiecTB. benku kak kosutouasl. Ilytu
0o0pa3oBaHHUsl SHEPTUM B KUBOW cucrteMe. buomornueckoe okwucienne. OOMEH YTriIeBOIOB.
I'mukomu3 u Opokenume. [nukoreHonu3 u rinukorenes. I[lento3odocdarubrii muki. [{ukn
TPUKapOOHOBBIX KUCIOT. BHYTpUKIETOUHBI 0OMEH yriieBo0B. [ TMKONIN3 — [eHTpaibHbIN MyTh
KaTaboyin3Ma yrieBooB. [ JIMKOTeHONN3, €ro CBA3b C IJIMKOJIM30M. DHEpreTHdYeckuii Oamanc
[JIMKOJIN3a U TJIMKOreHonu3a. bpoxkenue, cBs3b ¢ rmkoau3oM. [lentozomoHodochaTHbIN TyTh.
OxucnuTeNnbHOe J1eKapOOKCHIMPOBAaHUE MHPYBaTa. XUMH3M PEaKIUH LUKIA TPUKAPOOHOBBIX
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KucioT. banaHc sHeprum. buocunres rmoko3el. buocuHTe3 riMKoreHa. Peryisinus
MeTabonu3ma yrieBoaoB. OOMeH TunuaoB. JIMMonu3 U TUIOreHONH3.

[lepeBapuBanrie W  BcachblBaHWE JIMOWAOB TUIM  (KopMa). TpaHCmopT  JHUMIUAOB.
Buytpukiierounsiii oomen snunuaos. Karabonusm tpuarirnunepuaoB. OKucieHrue riauiepruHa
U KUPHBIX KHCIOT. bamaHc 3Heprum B 3THX mporeccax. KeToHoBble Tena, X OMoIoruveckas
poib, 6uocunTe3. buocunres nunuaoB. CTpoeHHe KIETOYHBIX MeMOpaH U uX Jaunuabl. OoMeH
aMUHOKUCIIOT. BriBenenue a3ora. Mcmonp3oBaHue 0€3a30THCTOrO OCTaTKa AMUHOKHUCIIOT.
[TepeBapuBanne OenkoB B JKKT u BHYTpUKIETOYHBIM mpoTeonu3. JlesamuHUpoOBaHUE,
TpaHCAaMUHUPOBAHUE, HEMPSIMOE J€3aMUHUPOBAHNE aMUHOKHUCIOT. [IpeBpaliieHue yriaepoiHoro
ckesiera aMMHOKUCIOT. [lyTn HelTpanu3anuu ammuaka. buocunre3 moueBuHbl. buonornueckas
duKcanys MOJEKYIIPHOTO a3oTra. Perymsmus OnocuHTe3a aMUHOKUCIOT. OTACNbHBIE BOTIPOCHI
MOJICKYJISIPHOM OMOJIOTHHU: pEIIMKALUs, TPAHCKPUMIIMs, TpaHcasuus. OOmme MTPUHIIMITBI
B3aMMOCBs3M MeTabonmdeckux myrteil. Cunare3 [JHK (perummkarius): MHALIAAIUS, SJIOHTAIMS U
tepmuHanus cunre3a. Pemapanus JIHK. Cunres PHK (Tpanckpunius): nHALIAALINS, SJOHTAIUS
u TepmuHauus. ['enernueckuit koi. TpaHcnsuus: WHULMALUS, DJOHTALMS W TEPMUHAIUA.
AKTHBaIMs U PEKOTHUIUS aMHUHOKHCIOT. [Ipoueccunr. Perynanus cunrtesa Genka.

Paznen 4. buoxummss wmbImiedHON TkaHW. MeimeyHoe cokpamienne.  OOmas
XapaKTePUCTUKA MBIIMIEYHOW TKaHW. XUMHUYECKUH COCTaB CKEIETHOM MyckynaTypbl. OOMeH
BEIIIECTB B MBIIICYHOU TKaHU. MBIIIEYHOE COKpalleHue. bHOXumMusi moCMEpTHOTO OKOYCHEHUSI.
buoxumunueckue mnponeccsl co3peBaHus Msca. IlocMepTHOE OKOYEHEHHE, 4YTO 3TO TaKoe.
OcHoBHBIE OMOXMMHYECKHE IPOIECCCHI, COIYTCTBYIOIIHE M ONPEICISIONHE €ro. Bruoxumus
co3peBaHus Msca. CTpOoeHHE MOJIOYHOW Kene3bl. buoxumuueckue mpolecchl CHHTE3a
KOMITOHEHTOB MOJIOKA. AJIbBEOJISIpHASI TKAHb U €€ 3HAYCHHE. 3HAYCHUE COCIMHUTEIbHON TKaHU
B CHHTE3€ KOMIIOHEHTOB MOJOKa. Buael cekpeuuu mosoka. buoxumus mosoka. XUMHYECKUI
coctaB Mosioka. Co3peBaHne MOJIOKa. BHOXUMUS MPOU3BOICTBA MOJIOUHOKHCIIBIX MPOIYKTOB U
CBIPOB.

4.3. [lepeyeHb TeM JIeKIMi

O0BéM, u
No
o Tema Jexuun dopma oOyueHus
OYHO-
OYHas | 3a04YHast
3a09Has
Crarnuyeckasi OMOXMMHUS 16 4
Paznen 1. 8 2
1 Tema 1. Llens u 3agaun 6unoxumun. Victopust pa3BuTHS OMOXUMUN 1
" [kak Hayku. KieTka — ocHOBa )kMBOM cucTemMbl. Boja kak ocHOBa
Tema 2. YrieBosl: kiaccu(UKaIius, CHCTEMAaTHKA,
2. (G yHKIIMOHATFHOE Ha3HAYEHUE, CTPOSHUE U CBOMCTBA, ?2 0,5
3 Tewma 3. Jlunuasl: knaccugukanus, CHCTEMaTHKA, 9 05
" [byHKIIMOHANTEHOE Ha3HAUEHUE, CTPOSHUE U CBOMCTBA, ’
4 Tema 4. benku 1 aMUHOKUCIOTHI: Ki1accu(uKalus, CUCTEMaTHKa, 5 05
" [byHKIIMOHANTEHOE Ha3HAUEHUE, CTPOSHUE U CBOMCTBA, ’
5 Tema 5. HykienHOBBIE KHUCITOTHI: KiTacCH(pUKAIIHS, CHCTEMAaTHKA, 1 05
" [byHKIIMOHANTEHOE Ha3HAUEHUE, CTPOSHUE U CBOMCTBA, ’
Paznen 2. 8 2
6 Tema 6. ButamuHbl: KilaccuduKalus, CACTEMaTHKA, 4 1
" |pyHKIIMOHAIPHOE Ha3HAYECHHE, CTPOCHHUE M CBOMCTRA,




O0BéM, u
No
/ Tema Jexuun dhopma oOyueHus
/1 OYHO-
OuHas | 3a04Has
3a04Has
7. [Tema 7. OCHOBBI SHIOKPHUHOJIOTHH 2 0,5
8. [Tema 8. OCHOBEBI YH3UMOJIOTHHA 2 0,5
/IluHaMn4yecKkas OMOXUMMUS 16 4
Pasznea 3. 10 3
9 Tema 1. OOMEH BeIIecTB ¥ SHEPTUH B )KUBOM cucteme. [loHsaTue 2 05
__lo MeTaGonusme ’
Tema 2. OOMeH yrieBojoB. ['ukoau3 u OpoxeHue.
10. [Muxorenonus u raukoreHes. [lenrozodocdarnsiii k. [uki 4 1
TPUKAPOOHOBBIX KUCIIOT
11. [Tema 3. OOMeH aunuaoB. JINIOINU3 U IUIIOT€HOIN3 1 0,5
12 Tema 4. OOMeH aMMHOKHUCIIOT. BeiBeeHue azora. 5 05
" [Mcnonb3oBanue 6€3a30TUCTOrO OCTATKa AMUHOKHUCIIOT ’
13 Tema 5. OtenbHbIE BOPOCH MOJIEKYJIIPHON OMOJIOTHU: 1 05
" [peruiMKarys, TPAaHCKPUIILIKS, TPAHCIISIIHS ’
Pasnean 4. 6 1
14. Tema 6. Bruoxumus MBIIIICYHOUN TKaHW. MBIIIEYHOE COKPAIIICHHE 2 0,5
15 Tema 7. buoxumus MOCMEPTHOrO OKOYEHEHUS. bUOXUMHUUECKHE 1
" [mporiiecchbl co3peBaHus Msica
16 Tema 8. CTpoeHne MOIOYHOM XKele3bl. buoxumuueckue 5 05
" [mporiecchl CHHTE3a KOMIIOHEHTOB MOJIOKA ’
17. [Tema 9. buoxumusi Mmosoka 1 -
Bcero 32 8
4.4. IlepeyeHb TeM NMPAKTHYECKHUX 3aHATHH (CeMHMHAPOB)
He npenycMoTpensl
4.5. IlepeyeHnb Tem J1a00PaTOPHBIX padoT
O0BéM, 4
No
y Tema nabopaTopHOTo 3aHATHS (bopma 0by4enus
/1 OYHO-
OUHAA | 380UHAS | o o
CraTuyeckasi OMoxumMust 22 6
Paznen 1. Beenenune. Ctpoenue kineTku. YrieBoabl. Jlunuasl. benku. 14 4
HyxnenHoBbie KUCTOTHI




O0BéM, u

No
W Tewma 1abopaTopHOTO 3aHATHS (opma obyuenus
OYHO-
OUHAA | 380UHAS | o oo
Tewma 1. YriieBosl: kiaccuuKaus, CACTEMAaTHKA,
1. (byHkumoHambHOE HA3HAYEHWE, CTPOSHUE U CBOMCTBA, 4 1
npeactaBuTeny. OnpeeneHue riaoKo3bl B CHIBOPOTKE KPOBU
Tewma 2. JIunuaer: kiaccuuKaiys, CACTEMaTHKA,
2. \(byHKUMOHATIBHOE Ha3HAYCHUE, CTPOCHHUE U CBOMCTBA, 2 1
npeactaBuTeny. OnpeaeneHne X0IecTepruHa B CHIBOPOTKE KPOBU
Tewma 3. benku 1 aMUHOKHUCIIOTHI: KIIaCCU(PUKALIMS, CHCTEMAaTHKA,
3 (hyHKIIMOHAJILHOE Ha3HAYEHUE, CTPOSHNE U CBOMCTBA, 4 1
" mpexactasutenu. OnpenencHue 6eka B ChIBOPOTKE KPOBU
Pa3IMYHBIMU METOJIaMU. XpoMaTorpadus aMUHOKHCIIOT.
Tema 4. HykiienHOBbIE KUCTOTHI: KJIaCCU(PUKALIMS, CUCTEMATHKA,
4. (byHKUMOHAbHOE Ha3HAUEHUE, CTPOCHUE U CBOWCTBA, 4 1
MpeACTaBUTENH.
Pa3nen 2. Butamunsbl. 'opmonbl. epMeHThI 8 2
Tema 1. Butamunsl: kinaccudukaius, CucTeMaTHKa,
5 (hyHKIIMOHATTbHOE HAa3HAYEHHE, CTPOSHUE U CBOMCTBRA. 2 1
OrnpezenieHne KapoTHHA B CHIBOPOTKE KpoBH. KauecTBeHHBIE
[peaKIIMK Ha BUTAMUHBI.
6 [Tema 2. OCHOBBI HJOKPHUHOJIOTHH. 2
7 Tema 3. OcHoBBI 3H3UMONOrMH. CriennUIHOCTh AEUCTBUS 4 1
" (bepMeHTOB. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIUH.
/IluHaMn4yecKkas OMOXUMMS 20 4
Pa3nen 3. OOMeH OCHOBHBIX TPYIIIN BEUIECTB M SHEPTUU B )KUBOU 8 5
crcTemMe6
8 Tema 1. OOMeH BelecTB ¥ SHEPTUH B XKUBOM cucteme. [lonsaTue 1
" o metabonu3Me. Onpesenenrne TPoOMeXyTOUHBIX META00INUTOB.
Tema 2. OOMeH yriieBooB. [ ukonu3 u OpoxeHue.
9 [mukorenonm3 u rimkoreHe3. OnpeneneHue MPOMEKYTOTHBIX 2 1
MeTa0O0JINTOB OOMEHa.
10. Tema 3. O0OMeH munuaoB. JIMIOMU3 M JINITOreHOIN3 2 -
4 Tema 4. OOMeH aMUHOKHCIIOT. BeiBeieHUE a30Ta. 9 1
Hcnonp3oBanne 0€3a30THCTOT0 OCTATKA AaMHHOKHCITOT.
5 Tema 5. OTaenpHBIE BOPOCHI MOJIEKYISIPHONW OHMOJIOTHH: 1
STUTUKAIIHSI, TPAHCKPUIIIUS, TPAHCIISIIHS
Paznen 4. buoxumus Msica, MICOIIPOYKTOB, MOJIOKa U 12 9
MOJIOKOTIPOTYKTOB
1 Tema 1. bBuoxumust MpllieqHON TKaHU. MBILIIEYHOE COKpAICHUE. 4 1
" |Onpenenenne O€TKOB MBIIIICYHON TKaHH.




O0BéM, u

iﬁl Tema s1a6opaTopHOro 3aHATUSA (opma oby4enus
OYHO-
OYHAS | 3A0UHAS | . oo
5 Tema 2. buoxumus nocMepTHOro okoueHeHus. buoxummuueckue 5 i
[TPOLIECCHI CO3PEBAHMS Msica
3 Tema 3. CtpoeHne MOJIOUHOH kKese3bl. buoxumuyeckue 4 i
" [IpoLEeCcChl CUHTE3a KOMIIOHEHTOB MOJIOKa. OTAeNbHbIE
4 Tema 4. buoxumus momnoka. OrnpeneneHue KUCIOTHOCTH MOJIOKa 2 1
Y MOJIOKOIIPOIYKTOB.
Bcero 42 10

4.6. Buabl caMoCTOSATEIbHOM pPadoThl CTYJIEHTOB U NepeYeHb Y4eOHO-MeTOAUYECKOro
o0ecrneyeHus1 AJIs1 CAMOCTOATEIbHON PadoThl 00y4ar0INXCS

4.6.1. TIloaAroTroBKa K ayIMTOPHBLIM 3aHATHAM

Marepuansl JEKUHW ABJISIIOTCA OCHOBOM  JUII  M3Y4YEHMS TEOPETHYECKOM YaCTH
JUCLUIUINHBI X IOATOTOBKU CTYJEHTA K IPAKTUYECKUM 3aHATHUSM.

[Tpu MOAroTOBKE K ayAUTOPHBIM 3aHATUSAM CTYJEHT JTOJIKEH:

- HU3y4YUTh PEKOMEHAYEMYIO JINTEPATYDPY;

- NPOCMOTPETH CAMOCTOSITENILHO JONOJHUTENBHYIO JINTEPATYPy IO U3Yy4aeMOM TEME.

OCHOBHOW LI€NbI0 TMPAKTHUUECKUX 3aHATUI SBISETCS M3y4YEHHE OTIENbHBIX Haubolee
CJIOKHBIX M MHTEPECHBIX BOIPOCOB B PaMKaX TEMbI, a TaKXKE€ KOHTPOJIb 32 CTEIIEHbIO YCBOCHMS
poiIEHHOr0 MaTepuasa U X010M BBIIIOJIHEHUS CTyIEeHTAMU CaMOCTOSTENIbHOM paboTHI.

4.6.2. IlepedyeHb TeM KypcOBBIX padoT (IIPOEKTOB)
KypcoBbie paboThl (POEKThI) HE MPETYCMOTPEHBI.

4.6.3. TIlepeueHb TeM pedepaToB, pacueTHO-rpaguuecKkux pador
Pedepartsl, pacueTHO-Tpaduueckue padbOThl He IPEAYCMOTPEHBI.

4.6.4. TlepeuyeHsn TeM " Y4e0OHO-MeTOANYEeCKOro odecrmeueHHs OIS
CaMOCTOSITe/IbHOH padoThl 00y4arouxcs

O0BéM, u
No VYuebHo- ¢dopma oOyueHus
0 /;T Tema camocTOSITETbHON PabOThI METOIUYECKOE OYHO-
obecrnieucHue OYHas |3a04Has|3a04Ha
s
CraTnuyeckasi OMOXHUMUSA 33 80
Pa3nen 1. Beenenue. CtpoeHue KieTku. YriaeBoabl. Jiunuasl. 15 40
benaxu. HykienHoBbIe KHCI0ThI

10



ens w 3amaum Ouoxumuu. HMcrtopus
pa3BuUTHsI OMOXUMUU Kak Hayku. KieTka —
OCHOBa JKHMBOM cHCTeMBI. Boma kak
OCHOBa JKU3HHU. VrieBoasr:
Kiaccudukanus, CHCTEMAaTHKa,
(GyHKIMOHATIBPHOE HAa3HAYCHUE, CTPOCHHE
W cBoHMcTBa, mpeacraButenu. OOmas
XapakTepUCTUKA YIIIeBOJOB. DyHKUUHU
yIieBoJ0B. MoHOcCaxapupl: CTPOCHHE,

HOMEHKJIaTypa. OU3NKO-XUMUYECKHE
CBOICTBa MOHOCaXapHuI0B.
Onurocaxapuusl. [Tonucaxapusl
(rmukaHbl). PesepBHBIE MOIMCaxapHibl.
CtpyKkTypHBIE MOJIMCAaXapU/Ibl.

[IpakTHdyeckoe NPUMEHEHUE YIJICBOIOB.
Jlumuapl: KaaccupuUKanys, CUCTEMaTHKa,
(GYHKIIMOHATIPHOE Ha3HAYCHUE, CTPOCHHE
U cBoicTBa, mnpexacraBurenu OOmas
XapaKTePUCTHKA. Buonornueckne
byuknun  gunuaoB.  Knaccudukanms
munuaoB. [IpocThie JIUMUIBI, UX TPYIIIIBI,
XapaKTEePUCTHKA WX, IPEACTaBUTEIH.
CrnoxHble JIMTTATBI Ha OCHOBE
dbochaTuagHON KHUCIOTHI W Ha OCHOBE
AMUHOCIIUPTOB, HMX XapaKTEePUCTUKA U
NPEICTaBUTEIIH. Paznuuus B
(GYHKIMOHATHPHOM Ha3HAYEHWH W CBS3b
€ro Co CTPYKTypoi. AM¢uduibHble
CBOWCTBA CIIOKHBIX JIMMUAOB. benku u

AMUHOKHCIIOTBI: KJaccuukanus,
CUCTEMATHKA, (byHKIIMOHATIbHOE
Ha3Hau€HHe, CTPOCHME U  CBONCTBA,
IIPEACTABUTEIH. Crpykrypa u
KJaccupukanus aMUHOKHCIIOT.

CrepeoxumMusi aMHUHOKHUCIOT. PU3MKO-
XUMHYECKHE CBOMCTBA AMMHOKMHCIIOT.
AMUHOKHCIOTBl ~ KaK  JIEKapCTBEHHBIE
BEIIECTBA. YPOBHM CTPYKTYpPbI OelKOBOH

MaKpOMOJIEKYIIbI. buonornueckne
¢ynkumum  OenxoB.  Knaccudpukanums
OenKoB. OubpuIspHbIE OeKH.

['moOynsapusie  Oenku.  [Ipocteie u
clnoxHble Oenku. DUINKO-XUMUYECKUE
cBoiicTBa OenkoB. [IpumeHeHne GeNKoOB B
BETEpUHApHOU npakTuke. HyknenHoBbIe
KHCJIOTHI: KJIacCU(UKalus, CUCTeMaTHKa,
(GyHKIIMOHAJIbHOE HAa3HAYEHHE, CTPOCHHE
U cBoiicTBa, mpenacrtasuren. OOmas
XapakTepUCTUKA. XWMHYECKHM COCTaB
HYKJIENHOBBIX KHCJIOT. A3zoTtuctsie
ocHoBanus. Hyxkneosuasl. Hykieotumsl.
[Ipupoansle HYKIEOTUABI UX CTPYKTYpa U

1.Komos B.I1.,
I1IBeqoBa B.H.
buoxumusa. Y4eOHHUK
B.II. KomoB - M.:
Ipoda, 2006
2. CycnstHok .M.
OCHOBBI OMOXHUMUH:
yueonux/I". M.
CyCIsIHOK.- 2-€ U3].,
uci.- M.:MMHD®A-M.,
2022. — 400 ¢

15

40

11




GyHKIIHAH. Makpospruueckue
Hykneotuarpudocdarsl.  Luknuyeckue
Hykineotuabl. HykmeoTunsl B cocraBe
kopepmeHToB. CTpykTypa u (yHKIHH
JIe30KCUPUOOHYKIICHHOBBIX KHCIIOT.
Crpykrypa u byHKIIUN
PUOOHYKIIENHOBBIX KHCIIOT.

Paznea 2. Buramunbl. 'opmonbl. @epMeHTHI

18

40

2.

Buramunsr: KJaccupukanus,
CUCTEMATHKa, (GyHKIMOHAIIBHOE
Ha3Ha4y€HWe, CTPOEHHE U  CBOMCTBA,
npencraButenu. OOmas XapakTepUCTHUKA
u knaccudukanus. Hapymienune Oananca
BUTAMHUHOB B JKMBOTHOM OpraHM3ME.
Kupo- um BomopacTBOpUMbIE BUTAaMUHBI,
ux OTIINYHSA " 0COOEHHOCTH.
[TpencraButenu AKUPOPACTBOPUMBIX
BUTAMHHOB M  HUX  XapaKTEPUCTHKA.
IIpencraBurenn BOJIOPAaCTBOPUMBIX
BUTAMHHOB M  HUX  XapaKTEPUCTHKA.
OcHOBBI  3HAOKpUHOJIOTUU.  ['OpMOHBI
JKUBOTHBIX U uesoBeka. KieTku- MunieHu.
Penenrroper.  Knaccudukanusi ropMOHOB.
bruonoruueckne  CBOWCTBA  TOPMOHOB.
buonoruueckoe  neiicTBME  TOPMOHOB.
MexaHusM aeucTBUsS TOPMOHOB. ['OpMOHBI
LEHTPAJIbHBIX Keles. ["opmoHBI
nepupepuIeckux Kelles.
IIpocrarnanauHbI. I'opMoHBI KKT.
OcHOBBI 3H3UMOJIOTHHA. DEPMEHTHI, HUX
CBOMCTBA, OTIIMUMS oT OOBIYHBIX
KatanuzaropoB. CrtpoeHue (epMeHTOB,
neHTpel (pepmentoB. Kiaccudukanus wu
HOMEHKJaTypa (epMeHTOB. MexaHu3M
JIEUCTBUSA (dhepMeHTOB. OcHOBBI
(epMeHTaTUBHOW KHHETUKHU. Perynsus
AKTUBHOCTH (hepMeHTOB.
MynbTH(epMeHTHBIE KOMILJIEKCHBI.
[Tpumenenue pepMeHTOB.

1.KomoB B.II.,
[IIsenoBa B.H.
buoxumusa. YuyeOHUK
B.II. KomoB - M.:
Ipoda, 2006.
2. CycnsHok I'"M.
OCHOBEI OMOXUMHU:
yaeOHuK/I".M.
CyCIsSHOK.- 2-¢ H3]1.,
uci.- M.:THOA-M.,
2022. - 400 ¢

18

40

JluHamMu4veckasi OMOXuMHUSA

33

82

Pasnen 3. OOMeH OCHOBHBIX I'PYII BeLIECTB
cucTEeMe

U JHEPruM B KUBOM

20

40

3.

OOMeH BemecTB U DHEPrUU B JKUBOM
cucreme. Ilonstue o Merabonusme.
OO0mmas xapakTeprcTuka oOMeHa BEIIeCTB
W DHEpruuM B KUBOM cucteme. OCHOBBI
TEPMOJAMHAMUKU U TepMOXUMUU. DU3UKO-

1.KomoB B.II.,
IIIBenoBa B.H.

buoxumns.
Vuyeouuk / B.IL
Komos - M.:

20

40

12



XHUMHUYECKHUE CHCTEMBI " 1794
kinaccupukanus. OO0mas xapakTepucTuKa
pacTBOPOB BBICOKOMOJIEKYJISIPHBIX

BemecTs. benku kak kosuounsl. [lyrm
00pa30BaHUs PHEPIUU B JKUBOW CHCTEME.
buonoruueckoe  okucienue.  OOMeH
yrieBoAoB. Inukonu3 U OpoxeHue.

I'muxorenonus u [JIMKOI'€HE3.
ITento3zodocharuplii UK. Huxn
TPUKapOOHOBBIX KHCJIOT.
BHyTpuKIeTOUHBIH OOMEH YIJICBOJIOB.
['mukomm3  —  LEHTpalbHBIM  IIyTh
Karaboau3Ma yrieBoJoB. [JMKoreHomus,
ero CBSI3b c TJINKOJIU30M.

DHepreTuyeckuil OalaHC TIUKOIM3a U
[JIMKOTeHONn3a. bpoxeHue, CBsI3b C
rukonu3oM.  IlentozomonodocdaTHbIi
IyTh. OxucauTenpHoe
JeKapOOKCUIMPOBAaHUE nupyBara.
XYMHU3M peakluid HUKIa TPUKApOOHOBBIX
kucnor. bamanc sHeprun.  buocuHTte3

TJIFOKO3BI. buocunres TJIMKOT€Ha.
Perynsuus  meraGosnn3ma  yIiieBOJOB.
ObmeH JIMITHJIOB. Jlunonus u
JIMIIOTEHOJIU3.

IlepeBapuBaHue M BCacbIBaHWE JIMIIHJOB
numu  (kopma). TpaHCopT —JIMMIHIIOB.
BHyTpukieTouHslii  0OMEH  JIUMHJIOB.
Karabonuzm TPUALMITIIULEPUIOB.
OxucneHue TaMIEpUHa M SKUPHBIX
KHCJIOT. bamanc oSHeprum B ITHX
npoueccax.  KeToHoBele — Tema,  HX
Ouosiornueckas pOJIb, OMOCHUHTE3.
bruocunres JUIHIOB. CrpoeHnne
KJIETOYHBIX MeMOpaH M UX JUIUABL
OOmMeH amuHOKHCIOT. BoiBeneHue azora.
Hcnonp3oBaHue 0€3a30THUCTOrO OCTaTKa
AMUHOKHCIIOT.

[lepeBapuBanne OenkoB B XKKT wu
BHYTPHUKJIETOUHBIN IIPOTEOIH3.
JlezamMuHupoBaHue, TPaHCAMUHHUPOBAHUE,
HENpsIMoe JI€3aMUHUPOBAHNE
AMHHOKHUCIIOT. [IpeBpamienue
YIJIEPOJAHOIO  CKEJeTa  aMMHOKMCIIOT.
[Tyt HEUTpanu3alunuu aMMHaka.
buocunTes MoueBuHBI. buonornueckas
bukcarus MOJIEKYJISIPHOTO azora.
Perynauus OuocuHTe3a aMHUHOKHCIIOT.
OtnenbHblE  BOMPOCHI  MOJEKYJSIPHOU
OMOJIOTHU: pEIUTUKAIUS, TPAHCKPHUITIUS,
TPaHCIALHUA. OO0ume MIPUHLIUIIBI
B3aMMOCBSI3H  METaOOJIMYECKHX IYTEH.

Hpoda, 2006.

2. Cycnsnok .M.
OCHOBBI OMOXHIMHH:
yaeOHux/I".M.
CycIlsHOK. - 2-¢
U3]1., UCIL-
M..MHOA-M.,
2022.-400 ¢

13




Cunre3 JIHK (permkanus): WHALIAALINS,
AJIOHTAlMs W TEPMHUHAIUS  CUHTE3A.
Penapanus JIHK. Cunres PHK
(TpaHCKpUIILIKS): WHULUALNS, JIOHTAIUsS
W TepMUHaIUA. ['€HeTHYecKud  KO/I.
Tpancngauus: WHUIMALUSA, SJOHTALMS U
TepMUHALUS. AKTUBAIMS W PEKOTHULIUS
amuHOKMCIIOT. [Iponeccunr. Perymsanus
CHHTe3a OeIKa.

Paznen 4. buoxumuss wmsica, MSCONPOAYKTOB, MOJIOKA M

MOJIOKONIPOAYKTOB

13

42

4 | bBuoxuMus MBIIIEYHOM TKaHU. MBIIIEUHOE
cokpamerre. OOmas xapaKTepUCTHKA
MBIIIIEYHON TKaHH. XWMHWYECKHH COCTaB
CKeJIeTHOM MycKyinatypsl. OOMeH BellecTs
B MBITIIEYHOM TKaHH. MpImeunoe
COKpallleHue. buoxumMusi MOCMEPTHOTO
OKOYEHEHMS. DHOXMMHYECKHE MPOUECCHI
CO3pEBaHUs Msica. [TocmepTHOE
OKOUYECHEHME, 4YTO 3TO Takoe. OCHOBHEIC
OHMOXHMUYECKHE MIPOIIECCHI,
CONYTCTBYIOIIME M OINPEICISAIONINE €TO.
buoxumusa co3peBanus wMsca. CTpoeHue
MOJOYHOM  Kene3pl.  bHoXxmmmdeckue
MPOIECChl CUHTE3a KOMIIOHEHTOB MOJIOKA.
AnbBeosisipHasT TKaHb M €€ 3HaueHUe.
3HaueHHE COCOUHUTEILHONM TKaHU B
CHHTE3¢ KOMIIOHCHTOB MOJIOKA. Bumsl
CEeKpelMHu MOJIOKa. buoxumus MoJoka.
Xumudeckuit coctaB Moisioka. Co3peBanue
MOJIOKA. buoxumus MIPOU3BOJCTBA
MOJIOYHOKHUCIIBIX MPOJYKTOB U CHIPOB.

1.KomoB B.II.,
[IIsenoBa B.H.
buoxumusa. YuyeOHUK
B.II. KomoB - M.:
Ipoda, 2006
2. CycnsHok I'.M.
OCHOBBI OMOXHUMUH:
yaeOonuk/I". M.
CyCnsHOK.- 2-€ U31.,
ncn.- M.:MHDA-M.,
2022. — 400 ¢

3. Kynpsmos JI.C.
DOHU3NKO-XUMUYECKIE
1 OMOXMMHUYECKHUE
OCHOBBI
MPOU3BOJICTBA MsCa U
MSICHBIX TIPOTyKTOB.
JI.C. Kynpstos. —
M.: Jlenu NpuHT,
2008.

4. K.K I'opbarosa
DU3NKO-XUMUYECKHE
1 OMOXUMHMYECKHE
OCHOBBI
MPOM3BOJICTBA
MOJIOYHBIX
MPOAYKTOB. YueOHOe
nocob6ue / CII16.:
[Tutep, 2003.

13

42

Bcero

66

162

14




4.6.5. Jlpyrue BUABI CAMOCTOATEIbHOI PadoThl CTYAEHTOB

Ne Ha3Banue TeMbl, YyuedoHo- O0neM yacoB
paccMaTpuBaeMble BONIPOCHI MeToaHYecKoe (¢opma o0yuenus

n/n odecmeyeHue Ounasg | 3aouyHasn
Crarnyeckast OHOXUMUS » 20 -
Paznen 1. Beenenue. CtpoeHue KJIETKH. 5 = 10
VYraesogasl. Jlunuael. benku. Hyknennosbie E = g > -
KHUCJIOThI = E 2 2«
Paznen 2. Buramunsbl. 'opmonbl. DepmMeHTHI ’E B = Z g 10 -
JlnHamuueckast OHOXUMHS EES z o 20 -
Pasnen 3. O6MeH OCHOBHBIX TPYHI BELIECTB U é_ 2 g = 5 10 ]
SHEPIHH B )KHBOW CHCTEME g =
Paznen 4. buoxumus wsica, MICONPOIYKTOB, % ¥ 10 i
MOJIOKA M MOJIOKOIIPOJTYKTOB

Bcero 40 -

4.7. IlepeyeHb TeM M BH/0B 3aHATHIi, IPOBOJAMMbIX B HHTEPAKTHBHOM Gopme

No dopma 3aHATUSA Tema 3anaTus WNHuTtepaktuBHbIil MeTog | OO0BeM, U
/1
1. Jlexnus [TumeBsle n00aBkH, BHIAbI W | IHTepakTUBHAS JICKIHS 2
HCIIOJIE30BAaHKE
5. @oHI OLEHOYHLIX CPEeICTB Ui NMPOBeAeHHS MPOMEKYTOUHOM
arTrecranumn

ITonHoe onucanue GoHma OLEHOYHBIX CPEICTB TEKYILEH U MPOMEXYTOUYHOU aTTecTaluu
o0yyaromuxcsi ¢ NepeyHeM KOMIETEHIINH, ONucaHueM NoKa3aTesled U KpUTEpUEB OLCHUBAHUS
KOMIIETEHIIMH, [IIKaJI OLIEHUBAHUS, TUIIOBbIE KOHTPOJIbHBIE 3a/1aHUS U METOJUYECKHE MaTepHaJIb
IIPEJICTaBJICHbI B IPUJIOKEHUH K HACTOSIIEH ITporpaMMme.

6. Y4yeOHO-MeTOANYUECKOE 00ecnedyeHue JUCITHIIIINHBI

6.1. PexomeHayemasi IuTepaTypa

6.1.1. OcHoBHAs JUTEpPaTypa

Ne i/t

ABTOp, Ha3BaHHEC, MECTO U3JaHUA, U3]]-BO, I'OJ U3JaHUs, KOJTHYCCTBO
CTpaHHuI[

Komn-Bo 3xk3.
B OMOI.

buoxumus: yaeOnuk st By3os/ B.I1. Komos, B.H. IlIBenoBa. — 2-¢

2, 3NEKTPOHHBIH

1.
31, — M.: [lpoda, 2006. — 638 c. pecypce
5 Cycnsiaok .M. OcHoBbl Onoxumuu: yaeOHuK/I".M. CycnsHOK.- 2-¢ 50
" p3A., uci.- M..MHOA-M., 2022. — 400 c )
Kynpsmios JI.C. ®u3nko-xuMruueckue 1 OMOXMMHUYECKHE OCHOBBI .
. 1, 3eKTpOHHBIN
3. [mpou3BoacTBa Msica U MACHBIX poaykToB. /JI.C. Kynpsios. — M.: eevDe
Jlenn npunT, 2008. - peeyp
K.K I'opbaToBa ®U3NKO-XUMUYECKHE U OMOXMMHYECKHUE OCHOBBI .
i 2, 3NEeKTPOHHBIH
4. [MpoU3BOJCTBA MOJIOYHBIX MPOAYKTOB. YuebHoe nocodue / CII6.: pecype
[Iutep, 2003. — 314 c.
6.1.2. JlonosiHuTEIbHASA JIUTEPATYypa
Ne H/H ABTOp, Ha3BaHUC, MCCTO U3aHWA, U3-BO, 'O U3JaHUA, KOJIUUCCTBO CTPAHUI]
1. [Vaiir A., Xengiep ®@., Cmurt 3., Xumn P., Jleman Y. OcHoBbl Onoxumuun. —B 3 1. — M.:
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Mup,. 1985. — 1556 c.

Jlenunmpkep A. OcHOBBI Onoxumui: B 3 T., 3 m3a. — M.: Mup, 1985. — 1056 c.

KonecnoB A.}O. buoxumMuueckue cUCTeMbl B OLICHKE KauyeCcTBa MPOTYKTOB IMUTAHUS
¢depmenTatuBHbIi KaTanu3). — M.: [lumesast npomeinuieHHOCTH, 2000. — 416 C.

113 Mapu /len. Butamunbl 1 MuHepalbHbIe BelecTBa: [10JHbI MEAMIMHCKUIA
cipaBouHuk. — CI16.: Kommiekt, 1995. — 503 c.

6.1.3. Ilepuoanyeckue U31AHUA
He npegycmoTpeHsl.

6.1.4. MeToanuecKkue YKazaHus NJisl Oﬁy‘lalOHII/IXCH 10 OCBOCHHIO TUCHHUITIIUHDBI

Ne /i ABTOp, Ha3BaHUEC, MECTO U3JaHUs, U3]1-BO, I'OJ U3JaHUs, KOJINYCCTBO CTPAHUI]

[Tunasos II.I'., [TuBoBap A.K. np. JlabopaTtopHbIii MPAKTUKYM 110 OMOXUMHH /
[11.I".TTnnaBos, A.K.ITuBoBap, M.I1.babGypuenkosa, H.B.baykoga, K.O./lyounkas -
JTyranck: JITAY, 2022. 120 c. — URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.

[TuBoBap A.K., BabypuenkoBa M.I1. Pabouas terpanp no 6moxumuu. — Jlyranck: JIHAY,
2022. — 60 c.

[TuBoBap A.K., Uepenaxuna A.M., babypuenkosa M.II., baykosa H.B. buoxumus.
MeTtoauueckue ykazaHus U KOHTpoJibHbIE 3a1anud. — Jlyranck:JIHAY, 2005. — 21 c.

6.2. Ilepeyenb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHON  ceTH

«uTepHer» (n1agee - cetb «AHTEPHET»), HEOOXOAUMBIX 1JI1 OCBOECHH S TN CIIUTITTHHBI

Ne /i Ha3zBanue nHtepHeT-pecypca, aapec u pexkuM J0CTyna
1 Bukunenus — cBoO60Has SHUMKIIONEeAUs. [DnekTponnblit pecypc]. URL:
" https://ru.wikipedia.org/wiki (nara oopamenus: 20.04.2024).
(DyHameHTanbHas 3eKTpoHHast onbanoTeka «®dopa u dpayHay. [DneKTpOHHBIN
2. pecypc]. Pexxum mocryma: http://herba.msu.ru/shipunov/school/sch-ru.htm (mata oOpamenus:
20.04.2024).
3 http://www.chem.msu.su/rus/library/welcome.html Xumuueckuii mopran
4. |Hayunas snexktponHas 6ubauoreka eLIBRARY.RU
5. [DnekrpoHHO-OMONMOTEUHAsI cucTeMa u3narenbcTBa «Jlanby - http://www.e.lanbook.com
6.3. CpeacrBa obecnieueHUs1 OCBOEHM S AUCHUTIIUHBI
6.3.1. KomnbrorepHsblie 00y4yalomue 1 KOHTPOJMPYOLIHE MPOrPaMMbl
Ne | Bupg yue6noro | HaumeHoBaHue mporpaMMHOI0O PymKIs POrpaMMHOro odecneueH A
n/m 3aHATHUS obecrieueHus MOJIETTUPY-
KOHTPOJIb oOyudaromas
fo1as
1 |IIpaktuyeckue [Iporpamma st TECTOBOM + - +
OLICHKU 3HAHUH CTY/IEHTOB
Moodle

6.3.2. Ayamo- ¥ BH1€0N0CO0UsI
He npenycMmoTtpeHsl.

6.3.3. KomMnbloTepHbIe MPe3eHTANN Y4eOHBIX KypPCOB
He npegycMmoTpeHsl.
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https://ru.wikipedia.org/wiki
http://herba.msu.ru/shipunov/school/sch-ru.htm

7. OnucaHue MAaTepHAJbHO-TEXHUYECKOW 0a3bl, He0OXOAMMOW IJIst
oCylIecTBJIEHUs 00Pa30BaTEJIbHOI0 MPOLECCa MO IMCIHUIINHE

HaumenoBanue o6opynoBaH-

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

1. |T-313 — yue6nas aynuropus | Cton — 21 mrT., ctyn — 34 mT., TyMOOYKH — 2 1IT., mKad — 3
TUTST MpoBeJeHus | MT., MmKadp BHTDKHOM — 1 mmr., maboparopHoe
JICKIIMOHHBIX, obopynoBanue, yabopatopHas mocyna (KOJIObI, IHIIETKH,
71a00paTOPHBIX 1 | OIOPETKH, BOJSHBIC XOJIOJAWIBHUKA W TIP.), XUMHUYECKUE
MPAKTUYECKHUX 3aHSTUH, | pEAKTUBBI, TEMOHCTPAIIOHHbIE MaTepHalibl (CTEHABl U Tp.),
TPYIIIOBBIX U | y9eOHO-METOINICCKUE MATCPUAITBI
WHIUBUIYaIbHBIX
KOHCYJIbTAlMM,  TEKYLIETO
KOHTPOJISI, MPOMEKYTOYHOM
aTTeCTaluu "
CaMOCTOSITENILHOM pabOThI

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

nabopaHTCKast




8. MesxkaucumniIMHapHble CBA3H

IIporoxoa

corjiaCoBaHus pa60qel71 MMporpamMmel C IpyruMu 1UCHUIITIMHAMHA

HammeHOBaHME TUCIUIUTHHEL, C
KOTOPO# POBOIUIIOCH
COTJIACOBAHUE

Kadenpa, ¢ koTopoii MpoBOIUIOCH
COTJIACOBAHUE

[Ipemtoxenus 00 U3MEHEHHUAX B

paboueit mporpaMme.
3akmroueHue 00 uTorax
corIacoBaHus

ITumenas xumus

Kadenpa xumun

DUBHKO-XUMHUYECKHE OCHOBBI
nepepadOTKH MSICHOTO CHIPbS,
MeTobl HCCaeIOBaHUS Msca U
MSICHBIX NIPOAYKTOB,
buosnornyecku aKkTUBHBIC U
[MUIEBBIE JOOABKU B MACHOM
otpaciu, TexHoJorus msaca u
MSICHBIX IIPOJYKTOB.

Kadenpa texnonoruu msca u
MSICOMPOTYKTOB
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JIuct n3mMeHeHuit pabodelt IporpaMMel

IIpuaoxenne 1

Howmep
M3MEHEHUS

Howmep
MIPOTOKOJIA
3acenaHus
kadenphl U gaTa

CTpaHu1bl ¢
W3MEHEHUSIMHU

[lepeyeHb OTKOpPpEK-
TUPOBAHHBIX IYHKTOB

I[loanucek 3aBe-
TYIOIIETO
kadeapoit
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IIpuaoxenne 2

JIvcT nepuoguecKuX NpoBepoK paboueii mporpaMMel

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

Jara

ITorpebHOCTD B
KOPPEKTHPOBKE

[lepeuens MyHKTOB, CTP.,
pasnenos, TpeOyOmux
U3MEHEHUI
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Ipunoocenue 3
MHWHHUCTEPCTBO CEJIbCKOI'O XO3SMUCTBA POCCUNCKON ®EJEPAIINN
®EJEPAJIBHOE I'OCY IAPCTBEHHOE BIOJ[P)KETHOE OBPA3OBATEJIbHOE
YUPEXXJIEHUE BBICIIIEI'O OBPA3OBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBI VHUBEPCUTET
UMEHU K.E. BOPOILIJIOBA»

®OH/I OHEHOYHbIX CPEIACTB
1o JucuuIuinHe buoxumus
Juist HatipaBiieHus oaArotoBku 19.03.02. IlpoayKTel nUTaHUs )KUBOTHOTO MPOUCXOKICHUS
HarpaBieHHOCTh (npoduib) TexHonorus msaca U MIACHBIX IPOAYKTOB

YpoBeHb npodeccrnoHaIbHOTO 00pa30BaHus: OaKaTaBpuaT

I'ox Havana moarorosku: 2024

Jlyranck, 2024
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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX JUCHUILINHOM, Y INIAHUPYEMBIE PE3YJIbTATHI OBYUEHMUSI

Kon DopMyTUpPOBKA NnaukaTopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneii u (unn) HanmeHnoBaHue o1ieHOYHOTrO
KOHTPO- KOHTPOJIUPYEMOI JOCTHKCHHUS OCBOCHUS pe3yiIbTaThl Pa3aenoB AUCLUIIINHEI cpencTaa
JUpyeMOH KOMIIETEHIIUU KOMIIETEHIIUU KOMIIETEHIIUU oOyueHus Texymmit [IpomexxyToun
KoMIIe- KOHTPOJIb as aTTecTarys
TEHINH
OIIK-2 CrnocobeH OIIK-2.1 IlepBslit 3Tan 3HaTh: Cratuyeckast OMOXUMHUS TecTbl 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 3a1ad | MEeToJlaMu BEIIECTB u | Moayns 2 JIlunamuueckas
mpo(ecCHOHANbHON | MCCIIeTOBaHUMA SHEPTUH B KUBOW | OMOXUMUS
JeSITeTbHOCTH €CTECTBEHHBIX CUCTEME u | Pazgen 3. OOMEH OCHOBHBIX I'pYTIIT
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 atan YMmersb: npumenaTh | Cratuueckas OMOXUMUS TecTbl 3auer,
(mponBUHYTHIM | ocHOBHBIE 3akoHBl | Pasnmen 1. BBegenue. Ctpoenue OTKPBITOTO OK3amMeH
YpOBEHB) U METOBI KJIETKU. YTJIeBOABI. JIMIHIBI. THMA
OMOXUMHUYECKUX benxu. HyknenHoBble KHCIOTHI (BompocH! 1
uccnegoBanuit 1is1 | Paznen 2. Butamunel. ['opMOHBL orpoca)

petieHust 3a1a4
po¢eCCHOHANTBHO
i IeSITeNIbHOCTH;

DepMeHTHI

Mopyns 2 Junamuueckas
OMOXHMHUS

Paznen 3. O6GMEH OCHOBHBIX TPYIII
BEIIIECTB U SHEPTUU B KUBOU
cucreMe

Paznen 4. buoxumus msca,
MSCOIIPOTyKTOB, MOJIOKA U
MOJIOKOTIPOJIYKTOB




Kon DopMyIHpPOBKA NnaukaTopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneit u (unn) HanmeHnoBaHne o1ieHOYHOTrO
KOHTpO- KOHTPOJINPYEMOH JIOCTHKECHHS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
TpeTwuit atam Hmeth HaBbIkU. | CTaTHdeckas OMOXUMUS IIpakTrueckue | 3adger,
(BBICOKUTT BIIAJICHUS Paznen 1. Begenue. CtpoeHue 3a/IaHUs DK3aMeH
YPOBEHB) TEOPETHYECKUMH | KICTKH. Yrnesoapl. JInnusl.
OCHOBAMM Bbenku. HykienHoBbIe KUCIIOTHI
R — B Paznen 2. Butamunsl. 'opMOHEL.
DepMeHTHI
npodeccuoHalb
. JuHamraeckas OMOXUMUS
Hou Paznen 3. OOMeH OCHOBHBIX TPYIII
ACATCIbHOCTH. BEILECTB U DHEPIUU B KUBOU
CUCTEMeE
Pasnen 4. buoxumms msca,
MSICOTIPOJTYKTOB, MOJIOKA U
MOJIOKOTIPOJTYKTOB
OIIK-2.2 IlepBslii 3Tamn 3HATh: Cratuyeckast OMOXUMHUS TecTsl 3auer,
Ocy1ecTBiseT (TTOpOTOBBIi OCHOBHBIE Pazpen 1. Beegenue. CtpoeHue 3aKpBITOrO DK3aMeH
BHIOOp 3aKOHOB U | YPOBEHB) 3aKOHBI KJIETKU. YTJIeBOABI. JIMIHIBI. THTA
METOJI0B 3 eCTECTBEHHOHAYY benku. HykiienHOBBIE KUCIIOTBI
HUCCIIEIOBAHNN HBIX (UCIAILIHH Pazpen 2. Butamunsl. 'opMOHBIL.
€CTECTBEHHBIX DepMeHTHI
JUIst peieHus
HaYK JIS Junamudgeckas OMOXHMUS
pelieHus CTaHMapTHBIX Paznen 3. OOMEH OCHOBHBIX I'PyII
KOHKPETHOMH 3ajnat B | BemrecTs u oHEpruM B KUBOH
3a71a41 npoQECCHOHATBH | cpcreme
npohecCHOHANTBH OH ICATEIBHOCTH | Pasnen 4. buoxumus msca,
Ol IeAITENBHOCTH MSCONPOJIYKTOB, MOJIOKA U
MOJIOKOTIPOTYKTOB
Bropoii sTan YMeTh: Crarnueckast OMOXUMUS Tectrl 3auer,
(MpoIBUHYTHIH | 0GOCHOBBIBATH Pazpnen 1. Beegenue. CtpoeHue OTKPBITOTO DK3aMeH
YPOBEHB) OCHOBHBIC KJIETKU. YTJIeBOABI. JIMIHIBI. THINA
ecTecTBenHbie u | PCKH. HyKienHOBbIC KHCIOTBI (BomIpoCH! ISt
T —— Pa3nen 2. Buramunsl. 'opMOHEL. orpoca)
DepMeHTHI
3aKOHBI 51
Junamraeckas 6MoxuMus
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Kon
KOHTPO-

DopMynupoBKa
KOHTPOJIUPYEMOMH

NnaukaTopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneit u (unn) HanmeHnoBaHne o1ieHOYHOTrO
JOCTHKCHHUS OCBOCHUS pe3yIbTaThl Pa3AenoB AUCLUIIIMHEI cpencTaa
peanM30BBIBATH Paznen 3. OOMEH OCHOBHBIX I'PyMII
UX B | BEILLIECTB U SHEPTHH B KUBOU
npodeccuoHanp | CHCTEME
HOIl Paznen 4. buoxumus msica,
eATeIBHOCTH MSCOIIPOLYKTOB, MOJIOKA U
MOJIOKOTIPOTYKTOB
Tpetuii sTan HUmernb Crarudeckast OMOXIMHS IIpakTuueckue | 3auyer,
(BBICOKUI HABBIKH. Paznen 1. Begenue. CtpoeHue 3a/IaHUs DK3aMeH
YPOBEHB) HCIIOMb30BAHMS KJIETKH. YTJIeBObL. JIMIUAabL.
OCHOBHBIX Benku. HykinenHoBble KUCIOTHI
eCTCCTBEHHBIX Pazpen 2. Butamunsl. I'opMOHBIL.
OMOJIOTHYECKUX PepmeHTEI
Junamuueckasi OMOXUMUS
" Paznen 3. OOMeH OCHOBHBIX TPYIII
HpO(beCCHOHajIB BEILIECTB U DHEPTUU B )KUBOU
HBIX IIOHATUU U | cpcreme
METOJ0B opu | Pasmgen 4. buoxumus msca,
peleHuu MSCOTIPOJTyKTOB, MOJIOKA U
o0menpodeccuo | MOTOKONPOIYKTOB
HaJbHBIX 3a1a4
OIIK-2.3 [epesiii aTamn 3HATH: Crarnueckast OMOXUMHUS TecTsl 3auer,
HemoHcTpupyer | (TOporoBBIit TEOPETUYECKHE Pazpnen 1. Beegenue. CtpoeHue 3aKPBITOTO DK3aMeH
yMEHHE YPOBEHB) OCHOBBI KJIETKH. YTJIEeBOIBL. JIunu sl THUIA
NIPUMEHSITh OUOXHMMHH, benku. HykiieMHOBBIE KUCIOTHI
KOHKPETHBIE OCHOBHBIE Paznen 2. Buramunsl. I'opMOHEL.
3aKOHBI U DepMEHTHI
BOIIPOCHI
METO/IBI Junamraeckas OMOXUMUS
€CTECTBEHHBIX obMeHa BellecTs Paznen 3. O6GMeEH OCHOBHBIX TPYIIIT
HayK JJIs n 9Ijep”m B | BemecTs u SHEpruy B KUBOM
KOMILIEKCHOTO KUBOU CUCTEME | cucreme
peueHust Pasnen 4. buoxumus msca,
MIPOM3BOACTBEHH MSICOTIPOJTYKTOB, MOJIOKA U

24




Kon
KOHTPO-

DopMynupoBKa
KOHTPOJIUPYEMOMH

WNunukatopsl Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1n) HaumenoBanue o1ieHOUHOTO
JTIOCTHKCHHS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
BIX 33724 MOJIOKOTIPOTYKTOB
Bropoii aTan YMmern: Cratryeckast OMOXUMMUSI TecTsl 3auer,
(TpoIBUHYTHII HPUMEHATE Paznen 1. Begenue. CtpoeHue OTKPBITOTO DK3aMeH
YPOBEHB) KOHKPETHBIC KJIETKU. YTiIeBOAbL. JINITUIEL. TUIA
39KOHEL " EGHKH. I;y]IS(JICI/IHOBI)Ie llincnon)l (BomIpoCHI ISt
. ButamunsL. MOHBI. 1}
METOIbL asnen a opMo ompoca)
DepMeHTHI
OMOXUMUH B
JuHnamuueckas OMOXUMUS
KOMILICKCHOM Paznen 3. OOMEH OCHOBHBIX TPy
pEHICHAN BEIIIECTB U DHEPTHH B KUBOH
MPOU3BOACTBEHH | cpcreMe
bIX 3a1a4 Paznen 4. buoxumus Msca,
MSICOTIPOTYKTOB, MOJIOKA 1
MOJIOKOTIPOTYKTOB
Tperuii 3tan HUmernb Cratryeckast OHOXUMHUSI [IpakTudeckue | 3auer,
(BBICOKMIA HABBIKH: Paznen 1. Begenue. CtpoeHue 3a7aHus DK3aMeH
YPOBEHB) HCIIOb30BAHMUS KIJIETKU. YTIIeBOABI. JINIHIBI.
IOy 4€eHHBIX EenKI/I. I;IygnenHOBHe IEHCJIOTLI
o . ButamunsL. MOHBI.
3HAHUU 51 asaen a OpMO
. DepMEHTBI
YMEHUN B
JuHamuaeckas OMOXUMUS
KOMILICKCHOM Paznen 3. OOMEH OCHOBHBIX I'PYTIIT
peHcHIn BEILECTB U DHEPTUU B )KUBOU
MPOU3BOACTBEHH | cpcreme
bIX 3aJ1a4 Pasnen 4. buoxumus msca,
MSICOTIPOTYKTOB, MOJIOKA U
MOJIOKOTIPOJIYKTOB
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2. OIMCAHHUE HOK%SATEJIEIZ N KPUTEPUEB OIIEHUBAHUA
KOMIIETEHIIUHA, OIIMCAHUE HIKAJI OHEHUBAHUA

Ne | Hanmen | Kpatkas IIpencrasn | Kpurepun oneHuBaHus [Ixana
1/ | OBaHHE | XapaKTEpUCTHKA eHHe OLICHUBAHMUS
I | OLIEHOYH | OLIECHOYHOI'O OLICHOYHOT'
oro cpeacTna 0 CpeacTBa
CpEICTB B (hoHIE
a
1. | Tecr Cucrema TecroBbie | B tecte Boinonneno 90- Onenka
CTaHJAPTU3UPOBAHH | 3aJaHUS 100% 3aganumii «Omauuno»
BIX 3a/1aHui, (5)
MO3BOJISIOIIAS B Tectre BbmmonHeHo 6Gonee | Ouenka
U3MEPUTh YPOBEHB 75-89% 3anganuit «Xopouwio»
3HAHUH. (4)
B Tecre BbmonHeHo 60- | Ouenka
74% 3agaHuit «Yooenemesop
umenvHoy (3)
B tecre BoimonmHeHo menee | OueHka
60% 3ananuit «Heyooseneme
OpUMENLHO
)
bonbmas yacth | OneHka
onpeaeneHun He | «Heyooesnems
MpeJICTaBlICHA, oo | opumenvHo»
npejcTaBieHa ¢ rpyobiMu | (2)
omurOKaMHu.
2. | Onpoc | ®opma paboTHI, Bormpocs! k | [IpogemMoHcTpupOBaHbI Ouenka
KOTOpasi TI03BOJISIET | ONPOCY MpeIoyiaraeMble  OTBETHI; | «OmauuHo»
OLICHHUTH KPYro30p, NpaBUWIbHO  HUcmosb3oBaH | (5)
YMEHUE JIOTUYECKU aJITOPUTM OOOCHOBAaHUM BO
MIOCTPOUTH OTBET, BpEMsl pacCyXJIEHUMH; ecTb
yMeHue JIOTHKA PacCyKJICHUH.
IPOJEMOHCTPHUPOBA [TponemMoHCTpHpPOBaHBI Onenka
Th IperoiaraéMbple  OTBETHL; | «Xopouio»
MOHOJIOTUYECKYIO ecTh JIOTUKA paccyxIeHud, | (4)
pedb U UHbIE HO HETOYHO HCHOJIb30BaH
KOMMYHUKaTUBHBIE JITOPUTM OOOCHOBaHUI BO
HAaBbIKH. Y CTHBIN BpeMsl pacCyXICHHU U HE
orpoc obiagaer BCE OTBETHI MOJIHBIE.
O0JIBIINMH [TpoaeMOHCTPUPOBAHBI Onenka
BO3MOXKHOCTSIMU npejrnoiaraeMble  OTBETHI, | «Y0oosremeop
BOCITUTATEIBHOTO HO HETMIPaBUIILHO | umenbHoy» (3)
BO3JICHCTBHS, HCNOJIb30BaH aJITOPUTM

co3/1aBasi yCIOBUS
Ui
HePOPMaIBLHOTO
oO01IeHusl.

000CHOBaHHUI BO  BpeMs
pacCyKJI€HUI; OTCYTCTBYET
JIOTUKA paccyXJIeHHH;
OTBETHI HE MOJIHBIE.

OTBeThI HE NPECTABICHBI.

Onenka
«Heydoerems
OpPUMENLHOY

)




No | Haumen | Kpatkas IIpencrasn | Kpurepun onieHUBaHUS IIkama
n/ | oBaHME | XapaKTepUCTUKA CHHE OIICHUBAHMSI
I | OLIEHOYH | OIIECHOYHOI'O OLICHOYHOT
oro cpeacTBa 0 cpeiacTBa
CpEICTB B hoHe
a
3. | paxkru | HanpasieHo Ha [Tpaktuuec | [IporeMoHCTpUpPOBaHO Onenka
yeckue | OBJIAZICHUC KHUeE CcBOOOJIHOE BIIAJICHHE «Omauyno»
3agapn | MCTOMAMHU M 3aJaHKs po(ecCHOHATBEHO- (5)
| MCTOIKAMH MOHSITHIHBIM aIlapaToM,
u3y4aeMoit
nucimHEbL s BJIaJICHHE METOJaMH U
peleHust METOJIMKAMHU JUCIUILTAHBL.
npeiaraeTcs IToka3zaHbl criocoOHOCTH
pElInTh CaMOCTOSITENILHOTO
KOHKPETHOC MBIIUICHHUS], TBOPYECKOMN
3ajaHue AKTHBHOCTH. 3aj1aHue
(curyanmro) 6e3
HpUMeHeHMS BBITTOJIHEHO B TIOJTHOM
MaTeMaTHYECKUX obbeme.
pacueTos.
[IponemMoHCcTpUpOBaHO Onenka
BIIAZICHUE «Xopouio»
poeCCHOHAIBLHO- 4
MOHATUMHBIM  ammaparom,
IpU TPUMEHEHUU METO/OB
U METOAMK JTUCIUILINHBI
HE3HAYNTEIIbHBIE
HETOYHOCTH, TIOKa3aHbI
CIIOCOOHOCTH
CaMOCTOSITEITEHOTO
MBIIICHHUS, TBOPYECKOMH
aAKTUBHOCTH. 3ananue
BBIIOJIHEHO B IOJHOM
o0beMe, HO C HEKOTOPBIMHU
HETOYHOCTSIMHU.
IIponemMoHCTpUPOBAHO Onenka
BIIQJICHUE «¥Yooeremesop
po¢eCCUOHATBHO- umenvHo» (3)

MOHSATUHHBIM arraparoM Ha
HU3KOM YPOBHE;
JIOTTYCKAlOTCA OIMIMOKHU TPHU

MNPpUMCHCHUHU MCTOAOB H

METOJAHK JAUCIUITINHBI.
3aIlaHI/IC BBITIOJTHCHO  HC
IIOJIHOCTBIO.
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No | Haumen | Kpatkas IIpencrasn | Kpurepun onieHUBaHUS [lIxana
n/ | oBaHME | XapaKTepUCTUKA CHHE OLICHUBAHU
I | OLIEHOYH | OIIECHOYHOI'O OLICHOYHOT
oro CpeacTBa 0 cpeiacTBa
CpEICTB B hoHe
a
He nponemoncrpuposano | Ouenka
BJIJICHUE «Heyooseneme
npogeccuOHaBHO- OpuUmMenbHO»
NOHSATHHHBIM  ammaparoM, | (2)
METOJJaMd U METOJUKAMHU
TUCIUIUIMHBL. 3aqaHue He
BBITIOJTHEHO.
4. | 3auer 3auer Bompocs! k | [IokazaHo 3HaHHME TeOpUn «3a4TeHo»
BBICTABIISIETCS B 3a4yeTy BOIPOCA, MOHATHITHOTO
pe3ynbTare amrapara; yMeHue
MOJIBEJICHUS] UTOTOB CoJIepKaTeIbHO U3JIaraTh
TEKYIIETO CYTh BOIIPOCA; BIIAICHUE
KOHTpOJIS. 3a4eT B HABbIKAMU apryMEHTAIIH 1
dbopme UTOroBOTO aHanm3a (paKToB, SBICHUH,
KOHTPOJIS MIPOLIECCOB B UX
POBOJUTCS IS B3aWMOCBSI3H.
oOyuaromuxcs, BricTaBnsercs
KOTOpBIE HE oOydaromemMycsi, KOTOPbIi
CIIPABHJINCH C ocBoms He MmeHee 60%
YacThIO 3aJJaHUN IPOrPaMMHOTO MaTepHasa
TEKYILETo JUCIUIUINHBI.
KOHTPOJIA. 3HaHue nonstuiiHoro | «He
anmapara, TEOpUH BOMPOCA, | 3a4TEHO»
HE TIPOJIEMOHCTPUPOBAHO;
yMEHUe aHaJTM3UPOBATh
yueOHBII ~ MaTepuan  He
IPOIEMOHCTPUPOBAHO;
BJIAJICHHE AHAIUTUYCCKUM
crocoOoM U3JI0KEHHUS
BOTIpOCa " BJIaJICHHE
HABBIKAMU  apryMEHTAINH
HE MPOJIEMOHCTPUPOBAHO.
OO6yuaromuiics OCBOMII
Menee 60% mporpamMMHOTO
MaTepuaia JUCIHUILUIHHBL.
5. | Ox3ame | KoHTpomnbHOe Bomnpocs k | [Toka3ano 3nanue Teopun Onenka
H MEpOTIPUSITHE, 9K3aMeHy | BOTPOCA, MOHITHHHO- «Omauyno»
KOTOpOE TEPMHHOJIOTHYECKOTO 5)
MIPOBOJIUTCSI O arrapara JACIUTLTHHE;
OKOHYaHUHU YMEHHUE aHaIU3HPOBAThH
W3y4YeHUS npo0emMy, coaep>KaTeIbHO
JUCITUTUIAHBI. U CTWIMCTUYECKU TPAMOTHO

u3JaraTh CyTh BOMPOCA;
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Ne
o/

Hanmen
OBaHHE
OLIEHOYH
oro
CpEICTB
a

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpeacTBa

[Ipencrasn
cHHE
OLIECHOYHOT
0 CpeicTBa
B hoHe

Kputepuu onenuBanust

Ixkana

OLICHHUBAaHUA

IIyOOKO IMTOHUMATh
Marepua; BiaJIeHue
AHAJIMTHYECKHUM CIIOCOOOM
M3JI0KEHUS BOIIPOCa,
HAy4YHBIX HJICH; HABBIKAMU
apryMeHTalli{ U aHaju3a
(hakTOB, COOBITHIA, SIBIICHUH,
MPOLIECCOB.

BricTaBisercs
obyuarwnieMmycs,  IOJHO,
moApoOHO H  TPaMOTHO
OTBETUBIIIEMY Ha BOIPOCHI
ounera u BOITPOCHI
9K3aMeHaTopa.

[Tokazano 3HaHUE
OCHOBHBIX TEOPETHUYECKUX
MOJIOKEHUN BOIIPOCA;
yMeHHue aHaJIN3UPOBATH
aBleHUs, (aKThbl, NEHCTBUS
B paMKax BOIIPOCa;
COZIepKaTENbHO u
CTUJIUCTUYECKH  TPaMOTHO
u3JaraTh CyThb BOIPOCA, HO
nMeeT MECTO
HEJ0CTaTOYHas MOJIHOTA
OTBETOB TI0 H3JIaraéMoOMy
BOIIPOCY.
[TIponeMoHcTpHpPOBAHO
BIIQJICHUE AaHAJTUTHYECKUM
crocobom W3JI0OKEHUS
BOIIPOCA U HABBIKAMH
apryMeHTAaIUH.
BricTaBnsercs
oOyuaroremycs,
MOJTHOCTBIO OTBETUBILIEMY
Ha BONPOCHI OwieTta |
BOIIPOCHI AK3aMEeHAaTopa, HO
JIOTTYCTUBIIIEMY pu
OTBETaX HE3HAYUTEIbHBIC
OIIHUOKH, yKa3bIBalOIINe Ha
HaJlMuyue HECHUCTEMHOCTH U
MpoOEJIOB B 3HAHUSIX.

Ouenka
«Xopouwioy

(4)

[TokazaHo 3HaHUE TEOPHUH
BOITpoca (dbparmeHTapHO
(HemoHOTA W3JI0KEHUS
nH(popMmanuu;

Onenka

«Yooenemesop
umenvro» (3)
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Ne
o/

Hanmen
OBaHHE
OLIEHOYH
oro
CpEICTB
a

Kpatkas
XapaKTEepUCTUKA
OLICHOYHOT'O
CpeacTBa

[Ipencrasn
cHHE
OLIECHOYHOT
0 CpeicTBa
B hoHe

Kputepuu onenuBanust

Ixkana

OLICHHUBAaHUA

OTepUPOBAaHUE MOHITUAMU
Ha  OBITOBOM  YypOBHE);
YMEHHE BBIIEIUTH TJIABHOE,
c(hopMyIIUpOBaTh BBIBOJIBI,
MOKa3aTh CBSI3b B
MOCTPOGHUU  OTBETAa  HE
MPOJIEMOHCTPHUPOBAHO.
Brnanenne ananuTHuyecKuM
croco6om W3II0KEHUs
BOITIpOCca u BIIAJICHUE
HABbIKAMHU  apryMEHTAIUH
HE MIPOJIEMOHCTPUPOBAHO.
OOyuaromuiicss  JOMYCTHI
CYIIECTBEHHBIE OIHOKHU
IpU OTBETaxX Ha BOIPOCHI
OuiieToB U BOIIPOCHI
HK3aMeHaTopa.

3Hanue MOHSITHUIHHOTO
ammapara, TEOpHH BOIIpOCa,
HE IMPOJEMOHCTPUPOBAHO;
yMEHHE aHATU3UPOBATH
yueOHBII ~ MaTepuan  He
MIPOJIEMOHCTPHUPOBAHO;
BJIaJICHHE AaHAJTUTUYECKUM
CII0COOOM H3JI0KEHUS
BOTIpOCa u BJIaJICHHE
HABbIKAMU  apryMEHTAIlUH
HE TPOJIEMOHCTPUPOBAHO.
OOyuaromuiicst He OTBETUI
HU Ha OJIMH BOTpoC Ouiiera
u JIOTTOJTHUTEIbHBIC
BOIPOCHI IK3aMEHATOpAa.

Orenka

«Heyooerems
opumenbHoY

)
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3. TUIMMOBBIE KOHTPOJIBHBIE 3ATAHUSI NJIM UHBIE MATEPHAJIDI,
HEOBXO/IUMBIE U151 OLIEHKHW 3HAHWI, YMEHUI, HABBIKOB ¥ (UJIN)
OIIBITA AEATEJBHOCTH

OuneHo4HbIE CpPeCTBa s IPOBeIeHUs] TEKYIero KOHTPOJIs

Texymuil KOHTPOJIb OCYILECTBIISIETCA NPENOJaBaTeeM NUCLUUIUIMHBI IPU IIPOBEICHUU
3aHATUH B (pOpMe TECTOBBIX 33aJJaHU, YCTHOTO OIPOCa U MPAKTHUECKUX 33aJaHUH.

OIIK - 2. Cnocob0eH NpPUMEHSITb OCHOBHbI€ 3aKOHbBI M METOJbl HCCJIeI0BAHMIA
€CTeCTBEHHbIX HAYK VI PeLlieHHs 321a4 NPOo(ecCHOHAIBHOM AeATeTbHOCTH

OIIK - 2.1. 3HaeT U rpaMOTHO ONEpPHPYET OCHOBHBIMH 3aKOHAMH M MeTOJaAMHU
HCCJIEIOBAHMH  €CTeCTBEHHBIX HayK /Ui pelleHMs 3aaa4  NpodeccHoOHAIbLHOI
HAeATEJIbHOCTH

IlepBrlii 3Tan (MOPOroBoii ypoBeHb) — NOKA3bIBaeT C(POPMHUPOBAHHOCTH NOKA3ATEJIA
KOMIICTCHIIUH «3HATh»: TeOPeTHYeCKHEe OCHOBbI OHMOXMMHMH, OCHOBHBIC BOIIPOCHI 00MeHA
BELECTB U JHEPIrUH B )KMUBOI cUCTEeMe

TecToBbIe 3a1aHKS
1. 'noko3a siBasieTcs (BBIOPATH OIMH BAPUAHT O0TBETA):
a) aJIbJIOTeKCO301
0) apIOTIEHTO30M
B) KETOT'€KCO301
') KETOIIEHTO30M1

2. Pe3epBHBIM YIJIEBOJIOM 4YeJI0BeKA M KUBOTHBIX fIBJISAIOTCH (BbIOPAaTh OJMH BApPHAHT
0TBETA):

a) TTIUKOTeH

0) Kkpaxma

B) IIEJUTIOJIO3a

T) TJII0K03a

3. Beaku - 3T0 BBICOKOMOJICKYJSIDHBbIE OPraHMYeCKHe COeJIMHEHUS, COCTOsINe W3
OCTAaTKOB (BbIOPATH OJIUH BAPMAHT OTBETA):

a) o- L-aMuHOKHUCIIOT

0) a- D-amMmuHOKHCTIOT

B) B- D-amunokucnor

r) B- L-amuHOKHCIIOT

4. depMeHTaMHU HA3bIBAKOT CJIOKHbIE OPraHUYecKHe BelllecTBa, HMelle (BbIOpaTh OJUH
BAPHAHT O0TBETAa):

A) IOJMMENTHIHYIO IPUPOTY

b) nykneoruanyto npupony;

B) kucnotnyro npuposy

I') ocHOBHYIO IpUpOaY

5. I1oJIHBIM KMCJIOTHBIN TMAPOJIM3 HYKJICHHOBBIX KHCJIOT /aeT BCe COCTABJAKIIMNE, KPpOMe
(BHIOpPATH OAMH BAPUAHT O0TBETA):

a) aneHo3UHTPU(OCHOPHON KUCIOTHI

0) MEeHTO3bI

B) IypPUHOBBIX OCHOBAHUI

) pocopHOI KUCTOTHI.

Karoun:
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6. IlpouuTaiiTe TeKCT W YycTaHoBHTe cooTBercTBHe. (Cll0)KHbIe  BelleCcTBa,
NPUCYTCTBYOIIHE B JKHBOW CHCTeME, COCTOST M3 MeHee CJO0XKHBIX CTPYKTYPHBIX
37eMeHTOB. OnpeenTe COOTBETCTBHE KOMIIOHEHTOB CJIOKHBIM BellleCTBaM.

Ha3zBanmue cj10;KHOro Benecrsa Kommnonenr
1. nunun a) TUMUH
2. 6eoK 0) pubo3a
3. IJIMKOTeH B) ITIOKO3a
4. IHK I') aMHHOKHCJIOTA
1) TTIULEPUH
€) ypamui
Kurou:
1 2. 4
a

Bropoii 3Tran (IpOoABHHYTHIH YPOBEHb) — IMOKa3bIBaeT C(POPMHMPOBAHHOCTH IOKAa3aTeJssi
KOMIIETEHIIUM «YMeTb»: IPHMEHATb OCHOBHbIC 3aKOHbI U MeTOAbl OMOXMMHYECKHX
HCCJIEIOBAHNH U1 PeLIeHUs 32124 NPO(ecCHOHAIBLHOMN 1eATEeJIbHOCTH.

3agaHMA OTKPBITOrO THIA (BONMPOCHI AJIsl OIIPOCA):

1. ITpu knaccuduKauy TPyl BEIIECTB UCTOIB3YIOT Pa3MTUYHbIE MPU3HAKH, TOBTOPSIOLIUECS
B IpeacTaBUTeNsIX. Ha30BUTE OCHOBHOM IMPHU3HAK, MO3BOJISIIOMIAN PacpeAaeuTh BUTAMHUHBI 10
JIBYM OOJIBIINM TPYIIIaM.

2. B cocraB 6enkoB BXOAAT 20 NpPOTEHHOTEHHBIX aMHUHOKUCIOT. Bce oHu sBisorcst a-L-
AMHUHOKHCIIOTAMH. Y KaKUTE, SIBISACTCS JIM Y-AMUHOMACIIIHAS KUCJI0TAa IPOTEUHOTEHHOM.

3. Yamie Bcero KohepMEeHTaMH CIIOXKHBIX (PEPMEHTOB SBIISIFOTCS BOJIOPACTBOPUMBIC BUTAMUHBI U
X TPOU3BOJAHBIC, HYKJICOTHJbl Pa3IUYHOW CIIO)KHOCTH M Jpyrue BemectBa. Ompenenure,
OTHOCHTCSI JIU K KOepMEHTaM TUPO3HH.

4. VI3BeCTHO, YTO TOPMOHBI SIBJISIFOTCSI PETYJISITOPaAMH Pa3UYHBIX CTOPOH OOMEHa BEIIEeCTB U
sHeprun. OHU MOTYT OBITh TOPMOHAMH-PETYJIATOPAMH U TOPMOHAMU-UCTIOTHUTEISIMU. Y KOKUTE
JKeJie3y BHYTPEHHEN CEKPELUH, POAYLIMPYIOL[YI0 TOPMOHBI-PET YIS TOPBI.

5. TlonmHBI KUCTOTHBIA THUAPOIU3 HYKIEWHOBBIX KHUCIOT TPHBOAUT K OOpa3OBaHHIO psiaa
BEILIECTB, B TOM YHCIIE a30TUCTBIX OCHOBAHUM — aJ€HHWHA, T'yaHWHA, ypaluia, TUMHUHA W
nuro3uHa. Onpenenure, Kakoe U3 HUX He BXoauT B coctas JTHK.

Koroun:

OTHOIICHUEC K pAaCTBOPUTCIIIO

HE ABJISICTCS

HC OTHOCHUTCA

runodus

SR I

ypauui
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Tpertnii 3Tran (BbICOKHI YPOBeHb) — NMOKa3bIBaeT C(POPMHPOBAHHOCTH NMOKa3aTess
KOMIIETEHIIMH «UMeTh HaBBIKH»: BIQJECHUS TEOPETUYECKUMU OCHOBAMU OHOXMMHUHU B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.

IIpakTuyeckue 3a1aHus

1. buonoruueckas IEHHOCTH MHIIEBOTO OEJIKa ONPEACISACTCS . ..

2. T'uaponns GENKOB B JKEITYJOYHO-KHUIIIEYHOM TPAKTE OCYIIECTBIsAETCs mporeazaMu. OCHOBHOM
NPOTEa30H JKETy/IKa SABISCTCA. . .

3. MpeImeyHoe cokpamieHre OOyCIOBJICHO HAIMYMEeM B MBIIIEYHOM BOJIOKHE HECKOJIBKUX
0EIIKOB, KOTOPBHIMU SIBIISTFOTCSL. ...

4. Temmnieparypa IUIaBICHUS KHUPA OMPEACIIETCS €ro0. ..

5. depMeHTHI KETYAOYHO-KUIICYHOTO TPAKTa, TUAPOIUIYIONIUE OCIKH, TETCHUH, TPUIICHH U
XUMOTPHIICHH SIBIISIOTCS ...

Koroun:

1. IMPHUCYTCTBUCM HC3aMCHHUMBIX aMUHOKHUCIIOT

IICTICUH

AdKTHH 1 MHO3HUH

JKUPHOKHUCIIOTHBIM COCTaBOM

gl sjwin

OHAOIICIITUAa3aMU

OIIK - 2.2. OcymecrBisieT BbIOOP 3aKOHOB ¥ MeETOAOB HCCJIeI0BAHUIA
€CTeCTBEHHbIX HAYK /ISl pellleHUus KOHKPETHOI 3a1aun NpodecCHOHATBLHOMH 1eITeJIbHOCTH

IlepBblii 3Tan (MOPOroBoi YpoBeHb) — MOKa3bIBaeT CGOPMHUPOBAHHOCTH MOKA3ATe/IA
KOMIIETCHIIHN «3HATh»: TeOpPeTH4YeCKHe OCHOBbI OMOXMMHHM, OCHOBHbIEC BONPOCHI 00MeHa
BelIeCTB U JHEPTUM B )KUBOM CHCTEMe

TecroBble 3a1aHUA
1. 'uapOKCHIBHYIO IPYNIY B paJMKaJie MMeIOT (BbIOPATh ABAa PAaBHJIbHBIX 0TBETA):
a) cepuH
0) anaHuH
B) TPEOHUH
T') IUCTEHH

2. AKTHBHBII HEHTP CJI05KHOT0 (pepMeHTa BKIKOYaeT (BHIOPATH OIMH OTBET):
a) aMUHOKHUCJIOTHBIE OCTAaTKH

0) aMUHOKHUCIJIOTHBIE OCTAaTKH, CCOLMUPOBAHHBIE C HEOETKOBBIMH BEILIECTBAMU
B) HEOEIIKOBbIE OPraHMUECKUE BEIECTBA

') METaJLIbI

3. K ropmonam 0es1k0BO# PUPOABI OTHOCUTCH (BHIOPATH OIMH OTBET):
a) TPUHOATUPOHUH

0) TUPOKCHH

B) aJpE€HAIINH

') UHCYJIUH

4. IlypMHOBBIMH OCHOBAHUSIMHM SABJISIIOTCH (BBIOPATH ABA PABUJILHBIX 0TBETA):
a) aZicHUH
0) yparwt
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B) IMTO3WH
T') TyaHuH

5. 'uaposau3 caxapo3bl NPUBOAUT K 00pa3oBaHMIO (BHIOPATH OJIMH OTBET):
a) TJIFOKO3bI M TaJIaKTO3bI

0) IITFOKO3BI U MAHHO3BI

B) ITIOKO3BI M (PPYKTO3BI

T') [VIFOKO3BI U TIIFOKO3BI

Karoun:
1. |a,B
2. |6
3. |r
4. |a, T
5 |B

6. IIpounTaiiTe TEKCT H YCTAHOBUTE cOOTBeTcTBHE. OJIMrocaxapuabl MOIyT OTHOCUTBLCS K
BOCCTAHABJIMBAKOIIEMY THIy WJIM K He BOCCTAHABJIMBAKIIEMY THIY, B 3aBHCHMOCTH OT
HAJIM4YMSA CBOOOJHOIO INIMKO3MIHOI0 ruapokcuia. Onpeneanre, K KAKOMY THIIY OTHOCATCS
yIJ1eBOAbI IPUBeIeHHbIE HUKE.

Ha3Banue yriesona Tun
1. MmanpTO3a a) BOCCTaHABJIMBAIOIIUIN
2. caxapo3sa
3. makTo3a 0) He BOCCTaHABJIMBAIOIIHI
4. Tperanosa
Kiroua:
1. 2. 3. 4,
a o a 0

Bropoii 3ran (IpoABHHYTHIH YPOBEHb) — INOKa3bIBaeT C(POPMHMPOBAHHOCTHL IOKAa3aTe/st
KOMIICTCHIIHH «YMETb»: IPHMEHATh OCHOBHbIC 3aKOHbI M MeTOAbl OMOXMMHYECKHX
HCCICA0BAHMI I peleHNs 32124 NPodecCHOHAILHOMI 1eATeJIbHOCTH.

3agaHuA OTKPBHITOrO THIA (BONPOCHI AJIsl 0OIIPOCa):

1. I'OpMOHBI CHHTE3UPYIOTCS XKejle3aMU BHYTPEHHEW WJIM CMEIIaHHOW cekpeuuu. IIpuBenure
[IpUMEpP TOPMOHOB, KOTOPbIE CUHTE3UPYIOTCS KEIE30M CMELIAaHHOW CEKPELIUH.

2. B pe3ynprare peakuuil IIFOKOHEOT€HE3a CHHTE3MPYETCs TUIOKo3a. Peaknuu 3Toro myru w,
COOTBETCTBEHHO, (PEPMEHTHI UX KAaTAIM3UPYIOIIME, HAXOAATCS B LUTOIUIA3ME KJIETOK. YKaXHUTe
OpraH opraHu3Ma KHBOTHOTO, TJIC OCYIIIECTBIISIETCSI CHHTE3 TJIFOKO3bI 0 NOVO.

3. CnoxxHble 6eKH COCTOAT U3 0eNKoBOM M HeOesnkoBOM yacTu. HeOenKkoByI0 4acTh MOJIEKYIbI
CIIOKHOrO Oefika MOTYT IMpPEACTaBIATh BEIIECTBAa PA3IMYHBIX KJIACCOB. YKaXKUTE Ha3BaHUE
TPYIIIBI CIOXHBIX OEJIKOB, I/1e HEOEIKOBask YaCTh MPEICTaBIICHA JIUITHIOM.

4. BogopacTBopuMble BUTAMUHBI U MX MPOU3BOJHBIE BXOJSAT B COCTAaB CIOKHBIX (DEPMEHTOB.
dnaBUHAICHUHIMHYKICOTHT SABISETCS KO(EpMEHTOM psija (EepMEHTOB, KaTaTU3UPYIOMIUX
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE DPEAKIUA B KIETKE. YKaXKWTE, IPOU3BOAHOE KaKOIo
BUTaMMHA BXOJHUT B COCTaB JAHHOTO KO(epMEHTa.

34




5. CMHOHUMOM BHepruu ajs kuBou cuctemsl siisiercss AT®. Dto cinoxkHoe coeanHEHUE, B
COCTaBe KOTOPOT'O HaXOMATCSI YIJIEBOIHBIN OCTATOK, a30THCTOE OCHOBaHUE, GochopHast KUCITOTA.
[TpuBenute obIice Ha3BaHUE TAKOTO COCTUHEHUS.

Kioun:
1. | uHCynuH, IIIOKAaroH
2. | meyeHb
3. | aumonpoTenant
4. | BuramuH B>
5. | HyKJIeoTum

Tpertnii 3Tan (BHICOKMI YPOBEeHb) — MOKa3biBaeT C()OPMHPOBAHHOCTH MOKA3ATEJIs
KOMIIETEHIIHNM  «AMEeTh  HABBIKM»:  HMCHOJb30BAaHUSI  OCHOBHBIX  €CTEeCTBEHHBIX
OnosiormyeckuX #  NpodecCHOHATBbHBIX TMOHATHH W  MeTOAOB TMPH  pelleHUuH
o0menpogeccuoOHAIBHBIX 3a1a4.

HpaKaneCKne 3aJaHusA

1. Pa3BuTHE BTOPUYHBIX IOJOBBIX MPU3HAKOB Y KMBOTHBIX CTUMYJIHMPYIOT IOJIOBbIE TOPMOHBI.
VYKaxuTe ropMOH, CTUMYJIMPYIOLIUI pa3BUTHE BTOPUUHBIX IOJOBBIX PU3HAKOB y CAMIIOB.

2. Cucrema kinaccupukanuu (HepMEeHTOB HPEAINoaraeT JeJeHHue Ha KJIacC B 3aBHCHMOCTH OT
THUIIA PEAKINNA, KOTOPHIE OHU KaTATU3UPYIOT. YKaXKHUTE KOJTUIECTBO KIacCOB (PEPMEHTOB.

3. BoaenstoT pasinyHble BUABI HHIMOMPOBAHUS AKTHBHOCTU (PEPMEHTOB, OJHUM U3 KOTOPBIX
SBIISICTCS KOHKYPEHTHOE MHTHOMPOBAaHUE. YKaXKHUTE CTPYKTYPY KOHKYPEHTHOTO HHTHOUTOPA.

4. PaznuuHble (pepMEHTHI MPOSABISIOT MAaKCUMYM aKTHBHOCTHU IIPH PA3IUYHBIX 3HayeHHUAX pH.
OOBIYHO 3TO T€ 3HAYEHHUs, KOTOPbIE XapaKTepHbI JJI TOrO MecTa, rjae paboTaeT JaHHBIN
depment. IlpuBeaure 3HaueHue pH, mpu KOTOPOM MNpOSBISETCS MaKCHUMajbHas aKTUBHOCTb
dbepmeHTa KelyaKa MerncuHa.

5. WcToYHMKOM amMMuaka B OpraHU3M€ SBJISIOTCS pa3jIUYHbIE a30TCOJEPIKalINe BELIECTBA,
00MEH KOTOpBIX MPUBOJIUT K €ro o0pa3zoBaHuI0. MoueBrMHa COIEP)KUT HECKOJIBKO aTOMOB a30Ta.
VYkaxuTte Ha BO3MOKHOCTh 00pa30BaHMs aMMHaKa U3 MOYEBUHBI B OPraHU3Me KHUBOTHOTO.

Kuaroun:

TCCTOCTCPOH

MIECTh

CTPYKTYpa, NoA00Has cyocTpary

10-25

SR E RN

He o0paszyercst

OIIK - 2.3. leMOHCTpUpPYeT YMeHHe NMPUMEHATHh KOHKPeTHbIe 3aKOHbI U METO/bI
€CTEeCTBEHHbIX HAYK VI KOMILIEKCHOI'0 PellIeHHs NIPOU3BOACTBEHHBIX 32124

IlepBblii 3Tan (MOPOroBoi YpoBeHb) — MOKa3bIBaeT CGOPMHUPOBAHHOCTDH MOKA3ATEJIA
KOMIICTCHIIUH «3HAaTh»: TeOpeTH4YeCKHe OCHOBbI OMOXHMMHH, OCHOBHbIC BONPOCHI 00MEHa
BELECTB U JHEPIUHU B )KMBOI cUCTEMe

TecToBbIC 3a1aHUA

1. HeliTpaiibHOW aMMHOKHUCJIOTOM sIBJIsieTcs (0OAMH NPABUIbHBIN 0TBET):
a) apruHUH

0) Mu3uH

B) BaJIUH
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T') TUCTUIUH

2. Pagukajibl AMMHOKHUCJIOTHBIX OCTATKOB TMOJIMIENTUAHOH IeNM He YYACTBYKOT
(GopMuUpoOBaHMHU CTPYKTYPbI MOJIEKYJIbI OejIKa (0UH NPABUJILHBINA OTBET):

a) epBUYHAL

0) BTOpUYHAas

B) TPETUYHAsA

') YeTBEpTUYHAS

3. ®epMeHTHI HEOOPATUMO HHTMOUPYIOTCS MO AeiicTBHeM (OUH NPABUJIbLHBIH OTBET):
a) JIUIUI0B

0) aMHHOKHUCIIOT

B) HOHOB TSDKEJIBIX METAJIIIOB

T') YIJIEBOJIOB

4. B cocTaB HyKJI€OTH/a BXOAUT (OAUH NPABUJIbHBIA OTBET):
a) MEeHT03a

0) a30THCTOE OCHOBaHUE M TICHTO3a

B) Q30TUCTOE OCHOBAHUE

') a30THCTOE OCHOBaHUE, IIEHTO3a, (ochOpHAsT KUCIOTa

5. Ctepouapl IBJSIIOTCSI MPOU3BOAHBIMU (OMH NMPABUWIbHBINA 0TBET):
a) peHaHTpeH

0) LIMKJIOTICHTaH

B) nepruipodeHaHTpeH

T') IUKJIOTICHTaHMIepruApoheHaHTPEH

Kuaroun:

B

OHWINE
H |4 |® |

6. TlpounTaiiTe TeKCT W YCTAHOBHTE COOTBeTcTBHe. B mpomecce cmHTe3a Genka

U

HYKJICHHOBBIX KHCJIOT HCIOJB3yeTCd MATPHLAa, HAa KOTOPOH W NPOMCXOIMT CHHTE3.
YcraHoBHTE COOTBETCTBHE JITANy NepeHOCa reHeTH4YecKo HMH(oOpManum HMCHoJb3yemoil

MaTpPHUbI.
Ha3Banue 3Tana nepesHoca Ha3Banue MaTpuibl
1. pennukanys a) M-PHK
2. TpAHCISIIUA 0) ogna nens JIHK
3. TpaHCKpHUIIHUSA B) ase nenu JJHK
I') CHHTE3 yIJIEBOJIOB
J1) CHHTE3 JTUIUJ0B
Kurou:
1. 2. 3.
B a 0
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Bropoii 3Tan (MpOABHHYTBHIH YPOBeHb) — IMOKa3biBaeT C(OPMHPOBAHHOCTH MOKAa3aTesIsl
KOMIICTCHIHH «YMETb»: IPHMEHATb KOHKPETHbI¢ 3aKOHbI W MeTOAbl OHOXMMHMH B
KOMIIIEKCHOM pellleHHH NIPOU3BOJACTBEHHbIX 32124

33)13HI/ISI OTKPLITOI'O THIIA (BOl'[pOCLI AJIsA onpoca):

1. DHeprus B KjeTke oOpasyeTcs 3a cueT peakuuil (hochopuampoBaHus, KOTOPHIE MOTYT
OCYIIECTBIIATHCS 3@ CUET NPSMOTO MEPEeHOca SHEPTHU CBSA3H U OCTaTKa (OCHOPHOI KUCIOTHI OT
cyOcTpaTa U OIOCPEIOBAHHOIO IEPEHOCA 33 CUET HHEPrHH, 00pa3yIoIIEHCsl B OKUCIUTEIbHO-
BOCCTAHOBUTEIILHBIX PEAKIHUAX. YKaKUTE CIIOcOO 00pa30BaHMsI SHEPTUH B PEAKIHUAX TNIMKOJIH3A.
2. Y MJIEKOITUTAIONIUX CYLIECTBYET BBICOKAsI MOTPEOHOCTH B (DeHMJIAIAHUHE. YKAXKHUTE IPUUUHY
9TOH MOTpeOHOCTH.

3. K nunmmam OTHOCAT OpPraHWYECKHE BELIECTBA CIOXHOAI(PHUPHOW MPHUPOIBI, XOPOLIO
pPAacTBOpPUMBIE B OPraHMYECKUX HETOJIIPHBIX PACTBOPUTENSIX M IUIOXO PACTBOPHMBI B BOJE H
MOJISIPHBIX PACTBOPUTEISX. YKAXKHUTE TPYITY JUIHIOB, T IIOMHUMO OCTAaTKa CIHPTAa M KUCIOTHI
HPUCYTCTBYET OCTATOK YIJICBOA.

4. Monekyna Oenka HMMEET HECKOJIbKO YpPOBHEH OpraHu3alud — IMEpBUYHBINA, BTOPUYHBIH,
TPETHYHBI M YeTBEepTUUHBIA. Kakaplii M3 HUX CTaOMIM3HpYETCS OINpPEICIICHHBIMU BUAAMH
XUMHYECKON CBSI3U. YKaXHUTE CBS3b, CTAOMIM3UPYIOIIYI0 BTOPHYHYIO CTPYKTYPY MOJIEKYIIBI
Oenka.

5. Yamie Bcero kiacCH(pUKaINIO BATAMUHOB OCYIIECTBIISIOT HA OCHOBE UX (PM3MUECKUX CBOWCTB
— 10 OTHONICHHIO K pAacTBOPUTENIO UX MOAPA3JCIAIOT Ha IHKUPOPACTBOPUMBIE U
BOJIOPACTBOpPHMBIE BUTaMUHBL. OJHAKO BHUTAMHUHAM 3TUX TPYII COOTBETCTBYET M pa3Has
¢dusnonornueckas Harpy3Kka. YKaxuTe (U3M0IOTHYECKYIO POJIb BOJOPACTBOPUMBIX BUTAMHHOB.

Kuaroun:

cyoctpaTHOE GochopumupoBaHre

CHUHTC3 TUPO3HHA

TJIMKOJIMIIN ABI

BOAOPOJHAsA CBA3b

SHEI RN

Ko(epMeHTH! (epMEHTOB

Tpernit 3Tan (BBICOKMH YpPOBeHb) — IOKa3biBaeT C(POPMHPOBAHHOCTL NOKA3aTeNs
KOMIIETEHIIUM «HMMeTh HABBIKID): MCIOJb30BAHUS IOJYYEHHBIX 3HAHUN M YMeHHMH B
KOMILIEKCHOM pellleHHH NPOU3BOACTBEHHBIX 3a1aY.

IIpakTuyeckue 3aaHus

1. [IpuHATO CYMTATh, YTO OPrAaHMUECKHUE KUCIOTHI, B COCTaBE KOTOPHIX HAXOIUTCS JIBE U OOJbIIE
KpaTHBIX CBSI3€H, SBIAIOTCA TIOJMHCHACHINICHHBIMH W BXOJSAT B COCTaB BHWTaMHHA F.
Onpenennte, OTHOCHTCA JIM JIMHOJEBAas KHUCIOTa K TMOJMHEHACHIIEHHBIM OPTaHUYECKUM
KHCIIOTaM.

2. Onpenenute 3apsj aMUHOKUCIOTHI JU3WHA, JUisi KOTopoil 3HaueHue MIT paBno 9,74, B
pactBope ¢ pH <7.

3. HM3BecTHO, YTO ONTHUYECKOW AaKTUBHOCTHIO OO0JQNal0T COEAMHEHHs, B CBOEM COCTaBe
coJiepXKaIife HECUMMETPHUYHBIE aTOMBI yriiepoja. YKaxuTe, OyleT M aMHUHOKHCIIOTA TIUIUH
MMETh ONTUYECKHE U30MEPHI.

4. Ompenenute, CKOJBKO MOJEKYNT aneHO3UHTPU(DOCHOPHOM KHUCIOTHI 00pa3yercs Mpu
OKHCJICHUM MOJICKYJBl TIHUIEPHHA 0 MOJOYHOW KHCIOTHI TOJ BO37cicTBHEM (DepMEeHTOB
TJIMKOJIN3a, €CJIM Ha aKTUBALIMIO IIIUIeprHA 3aTpaunBaeTcs Moyekyiaa ATO.
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5. B nupyBarneruAporeHa3’HOM peakiuu II0J BO3ACHCTBUEM IHMPYBAaTAEIMAPATAa3HOIO
(GhepMEHTHOTO KOMIUIEKCa W3 THUPOBUHOTPAAHONW KHCIOTHI oOpasyercs aneTwin-KoA, CO,
HAJIH+H". Omnpenenute, kakoe komumuectBo AT® MoxkeT 00pa3oBaThCsl M3 IOMY4EHHBIX
MeTaboIUTOB.

Karoun:
1. | oTHOCHTCSA
2. |+1
3. | He Oyner
4, |1
5 13

OueHouHbIe CPeACTBA JJIsl MPOBeEIEHUs MPOMEKYTOUHOM aTTecTAlMU

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

3aueT BBICTABIAETCS NpENoOjaBaTesieM B KOHLE H3Y4YEHMs pasjiena JUCUUIUIMHBI Kak
pe3ynbTaT TEKYILEro KOHTPOIIS.

Ecium crymeHT He copaBmics € 4acThlO  3aJaHMM  TEKYIIEro KOHTPOJIS, €My
IPEOCTABIIACTCS. BO3MOKHOCTD CJIaTh 3a4€T Ha UTOTOBOM KOHTPOJIBHOM MEpOIPHUITUU B (hopme
OTBETOB Ha BOIPOCHI K 3a4€Ty WJIM TECTOBBIX 3aJIaHUH K 3a4eTy.

DK3aMeH NPOBOJUTCS B YCTHOM (JOpPME C YUETOM Pe3yIbTaTOB TEKYILEro KOHTPOJIS.

OueHovHbIe cpeaCcTBA JJIs1 MPOBeIeHUs IK3aMeHa
ATTecTanus npoBogUTCs B popMe YCTHOTO IK3aMeHa.

Bomnpocs! qus 3a4era
1. OcHoBHBIE d3Tamnbl pa3BuTHs Oumoxumuu. CraTudyeckas W AUHaAMUYeckass Owoxumusa. Pois
OTEUECTBEHHBIX YUYEHBIX B PAa3BUTUU OHMOXUMHH. 3HayeHHEe OWOXMMHM i OWOJIOTHH,
MEIUITUHEI, CEIbCKOT0 XO35MCTBA.
2. OyHKIMHN OEJIKOB B OpraHu3Me.
3. CTpyKTypHBIE KOMIIOHEHTHI O€IKOB - aMUHOKHUCIOTHL. WX cBoiicTBa. Metoabl H3ydeHUs
cocTaBa OEIIKOB.
4. Knaccuduxarust aMUHOKUCIOT. MOHOAMHHOMOHOKapOOHOBBIE KUCIIOTHI, UX CTPOEHUE U POIIh
B KU3HEACITEIbHOCTH.
5. MoHoaMHOIMKapOOHOBBIE KUCIIOThI, UX CTPYKTYpa U 3HaYCHHE B a30TUCTOM OOMEHE.
6. JlnaMMHOMOHOKapOOHOBBIE KHCIIOThI, UX CTPOCHUE U OMOIOTHYecKas pob.
7. ApoMaTHUecKre aMUHOKHUCIIOTHI, UX CTPYKTypa U OOMEH B OpraHu3Me.
8. Crpoenue OenkoB. TUIBl XUMHUECKHX CBsi3ed B MoJieKyse Oelika. YPOBHM OpraHU3aIlH
0enkoBbIX MousieKysl. COBpeMEHHbIE METOJbl M3YUYEHHsI CTPYKTYpbl M CBOHCTB OenkoB. dopma
OEITKOBBIX MOJICKYII.
9. ®u3NKO-XMMHYECKHE CBOMCTBAa OEIKOB (MOJIEKYJISIPHBIM BEC M METOJbI €ro OIpeAeseHus,
KOJIJIOUJHOE COCTOSIHUE, aM(OTEepHOCTh OEJIKOB).
10. Peakiuu ocaxaeHus OEJIKOB.
11. XapakTepucTuka OCHOBHBIX TPYII MPOCTHIX OEIKOB: MPOTAMHUHOB U TUCTOHOB, aTbOYMUHOB
U T7I00yJIMHOB, NTPOJIAMUHOB, TNIIOTETUHOB, CKJIEPOIPOTEU-HOB (IPOTEMHOUIOB).
12. Croxxuble 6enku - mporeuanbl. Mx kinaccudukamus. beakoBblii KOMIIOHEHT U POCTETHYECKAs
rpynna B MpoTenax.
13. Hykneonporeuasl, X XMMUYECKOE CTpOEHUE. TUIBI HYKJIEMHOBBIX KHCIIOT, UX XUMUYECKHM
COCTaB U CTPOECHHUE.
14. JHK: coctaB, cTpyKTypa, pojib B OpraHu3Me.
15. Ctpoenue PHK. Tunst PHK, ux pons B opranusme.
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16. ®depMeHTHl Kak OHOJOTHMUYECKHE KaTaau3aTopbl OenkoBoil mpupoxabl. OOmme CBONCTBa
(dhepMeHTOB.

17. AKTUBaus 1 MHAKTUBALUS (PEPMEHTOB B opranu3me. Poib 3Tux mporeccos.

18. Crpykrypa ¢depmeHnToB. Mexanusm naeictBus ¢epmMeHTOB. Ponb akTHMBHOTO IIeHTpa B
KaTauTHYECKON QyHKmu hpepMeHTa (Ha mpuMepe aleTHIIXOJINHICTEPa3hl).

19. Kunermka ¢epmenraruBHbix mporeccoB. CybOcrpatHas koHctanta (Ks) m KoHcTaHTa
Muxasnuca (Km).

20. Homenknarypa u kinaccudukamnusi GpepMeHTOB.

21. XapaktepucTHKa Kj1acca T'HipoJas.

22. Tpancdepasbl, ux KiIaccCUpUKalUsi, CTPYKTypa U MEXaHU3M JEHCTBUS Ha NpuUMepe
TpaHCaMHUHAa3.

23. Oxcumopenykra3bl. XHUMHUYECKass TMpupoaa KODEpMEHTOB M MEXaHHM3M JICUCTBUSA
OKCHUJOPENYKTA3.

24. Obmas xapakTepucTUKa U KilacCu(UKalysg BUTAMUHOB.

25. Xapakrepuctuka xupopactsopuMbix (A, D, E, K u F) u BogopactBopumsix (C, P, H u
rpynnsl B) BUTamMHHOB: cTpoeHue, (PU3MKO-XMMUYECKHE CBOMCTBA, MPU3HAKH aBUTAMHHO34,
CyTOYHasi HOpMa, COJIEPKaHUE B MIPOAYKTaX U y4acTHUE B OOMEHE BEILECTB.

26. OOmiasi xapakTepUCTHKA XKelle3 BHYTPEHHEW cekpeuuu. Poilb TOPMOHOB B perysisiuu
GyHKIMi opraHu3Ma 1 oOMeHe BelecTB. B3anmoaelicTBue Mex 1y SHAOKPHHHBIMH KeJIe3aMH.
27. Xummndeckas npupoza u pusuonornyeckas posib BAXKHEHIINX TOPMOHOB TUnodu3a, moJI0BBIX
TOPMOHOB, TUPOKCHHA, a/Ip€HAJIMHA, UHCYJINHA, KOPTUKOCTEPOU10B. 3a00JIeBaHNUs, CBSI3aHHBIE C
TUIep- U TUNO(QYHKIHUSIMH SHIOKPUHHBIX JKEJIe3.

28. buosornyeckas poJsib yIriaeBo10B B OPraHU3ME UEIOBEKa.

JK3aMeHALMOHHbIE BOIPOCHI 110 Kypcy 0MOJIOrH4ecKoil XMMHUN

1. OcHoBHBIE 3Tanbl pa3BuTHs Omoxumuu. Craruueckas W JUHaAMU4eckas Owoxumus. Poib

OTEUYECTBEHHBIX YYEHBIX B pa3BUTHM OWOXUMMU. 3HAYEHHE OHOXMMHUHU Ui OHOJIOTHH,

MEIUITUHEI, CEIbCKOT0 XO35MCTBA.

2. @yHKIUH OEJIKOB B OpraHu3Me.

3. CTpyKTypHBIE KOMIIOHEHTHI O€IKOB - aMUHOKHUCIOTHL. WX cBoiicTBa. Metoabl H3ydeHUs

cocTaBa O€JIKOB.

4. Knaccuduxanust aMMHOKHCIOT. MOHOAMHHOMOHOKapOOHOBBIE KHCIIOThI, UX CTPOEHUE U POJIb

B KU3HEACITEIbHOCTH.

5. MoHoaMHHOIMKapOOHOBBIE KUCIOTHI, UX CTPYKTYpa U 3HaYEHHE B a30TUCTOM OOMEHE.

6. JlnaMMHOMOHOKapOOHOBbIE KMCIIOThI, UX CTPOEHUE U OHOIOTHYecKas poib.

7. ApoMaTHUeCKHe aMUHOKHUCIIOTBI, UX CTPYKTypa U OOMEH B OpraHu3Me.

8. Ctpoenue OenkoB. TUIBl XMMHUECKUX CBsi3eH B MoJieKyse Oelika. YPOBHM OpraHU3aIlH

0enkoBbIX MousieKysl. COBpeMEHHbIE METOJbl M3YUYEHHsI CTPYKTYpbl M CBOHCTB OenkoB. dopma

OEITKOBBIX MOJIEKYIL.

9. ®uU3NKO-XMMHYECKHE CBOWMCTBAa OEIKOB (MOJIEKYJISIPHBIM BEC W METOJbl €ro OINpeAeseHus,

KOJIJIOUZHOE COCTOSIHUE, aM(OTEepHOCTh OEJIKOB).

10. Peakiuu ocaxaeHus OEJIKOB.

11. XapakTepucTrKa OCHOBHBIX TPYII MPOCTHIX OEJNKOB: MPOTAMUHOB M TUCTOHOB, albOYMHHOB

U TJI00yJIMHOB, IPOJIAMUHOB, INIIOTEITMHOB, CKJIEPOIPOTEU-HOB (IIPOTEMHOUIOB).

12. Croxxuble 6enku - mporeuanbl. Mx kinaccudukamus. beakoBblii KOMIIOHEHT U POCTETHYECKAs

rpynna B MpoTenax.

13. Hykneonporenasl, X XMMUYECKOE CTpOEHUE. TUIBI HYKJIEMHOBBIX KHCIIOT, UX XUMUYECKHM

COCTaB U CTPOCHHE.

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

15. Ctpoenue PHK. Tunst PHK, ux pons B opranusme.

16. ®depMeHTHl Kak OHOJOTHMUYECKHE KaTaau3aTopbl OenkoBoil mpupoxabl. OOmume CBONCTBa
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(bepMeHTOB.

17. AxtuBanus 1 nHaKTHBAIMs (HEPMEHTOB B OpraHu3Me. Poib 3THX MPOIIECCOB.

18. Crpykrypa ¢epmenToB. MexanusMm neicTBus (epMeHTOB. Pollb aKTHBHOTO IIEHTpa B
KaTauTHYecKor pyHKIMM pepMeHTa (Ha MpUMepe arleTUIX OJTMHACTEPa3hl).

19. Kunernka QepmentaTuBHbIX mporeccoB. CybOcrparHas koHctanta (Ks) m koHcTaHTa
Muxasmuca (Km).

20. HomenknaTypa u knaccupukanus GepMeHToB.

21. XapakTepucTrka Kiacca Tuaposas.

22. Tpancdepaspl, ux KiaccupuKamus, CTPYKTypa W MEXaHW3M JEHCTBHA Ha TNpUMEpe
TpaHCAMUHA3.

23. Oxcupopenykra3pl. XHUMHYECKas MpHpoJa KOPEPMEHTOB U MEXaHU3M JeHCTBHA
OKCHUJOPEIYKTa3.

24. Obmas xapakTepUCTUKA U KIIACCU(PUKAIMS BUTAMUHOB.

25. Xapaktepuctuka xupopactsopumbix (A, D, E, K u F) u BomopactBopumsix (C, P, H u
rpynnbsl B) BUTaMUHOB: cTpoeHHE, (DU3MKO-XMMHUYECKHE CBOWCTBA, NMPU3HAKKM aBUTAMHHO3a,
CyTOYHasi HOpMa, COJIEP>KAaHUE B MPOAYKTaX U y4yacTHe B OOMEHE BEIIEeCTB.

26. OOmiass xapakTepUCTHKa >Kejle3 BHYTPEHHEH cekpenuu. Poiab TOPMOHOB B pETyISIUN
dbyHKIMI opranu3Ma u oOMeHe BellecTB. B3anMmoeiicTBre Mex 1y dHIOKPUHHBIMU KeJIe3aMHU.
27. XumMudeckasi mpupoza U (U3NOIOTHIECKast POJIb BAKHEHUIIIMX TOPMOHOB TUNIO(H3a, TIOTOBBIX
TOPMOHOB, TUPOKCHHA, aipeHalIMHA, UHCYJINHA, KOPTUKOCTEPOU10B. 3a00JieBaHNs, CBSI3aHHBIEC C
THIEP- ¥ THHO(YHKIMSIMHA YHIOKPUHHBIX YKeJle3.

28. O6mue noHsATHs 00 OOMEHEe BeIIeCTB B opraHuiMe. J[HanekTu4eckoe eIUHCTBO MPOILIECCOB
accMMWIIIUA ¥ auccuMmwanud. OcHoBHOM oOmeH. [loHATHE 0 NPOMEXYTOYHOM U
JHEPreTU4eckoM oOMeHax. MaKkpoIpruyecKkue COeMHEeHHUS.

29. buonoruyeckas poJib YrJIeBOJIOB B OpTaHU3ME YETIOBEKA.

30. Ilytu pacnaga monucaxapuoB M JHUCAaXapuIOB B >KeTydouyHO-kuiieyHoM TpakTte. Cyanda
BCOCABIIIUXCS MOHOCaXapHu0B.

31. I'nuxoreHHas (GyHKIMS N€YE€HU (CUHTE3 U pacnajl IJIMKOTeHa B IEUEHH).

32. I'MMKONIN3 U TIMKOTEHOJIU3 KaK UCTOYHUKHU SHEPTHH B YCIOBUSIX aHa’poouno3a. CoBpeMeHHast
cXeMa IJIMKOJIH3a.

33. XuMu3M CIHUPTOBOrO OpOXKEHMS, €ro CBSA3b C TIUKONU30M. Jlpyrue BuAbl OpOKEHHUS, HUX
UCIIOJIb30BaHUE.

34.  AbdpoOHOe  mpeBpalieHHE  YIVICBOJOB:  OKHCIUTEIhHOE  JIEKapOOKCUIMPOBAHUE
NUPOBUHOTpasHOM KuCcHoThl, LUk KpeGca. [leHTO3HBIM (amoTOMMYECKHi) LUK OKHUCICHUS
YIJIEBOJIOB.

35. DHepreTrueckuil 6anaHc Mpu 0OMeHe yrieBOOB.

36. OOpa3oBaHHE M UCIOJIb30BAaHUE MOJIOYHOM W MHUPOBUHOTPAJHOM KHUCIOT B OpraHU3ME.
I'imrokoHeoreHes.

37. Perynsnus yriieBogHOTO 0OOMEHa.

38. CoBpemeHnHass Teopusi Omojorumueckoro okucieHus. CTpykTypa, QYHKIMH M MeXaHU3M
JericTBUsI PEPMEHTOB IBIXATEIILHOMN T1ETIH.

39. buonornueckoe OKMCIEHUE U OKHCIUTEIbHOE (POCHOpHINpOBaHHE.

40. Ponib AT® B 0OMEHHBIX IpoLieccax U KU3HEACITETbHOCTH.

41. buonoruyeckas pojb JUIHUJIOB B OPraHU3Max YeJIOBEeKa U )KUBOTHBIX.

42. Knaccudukanus JUMUI0B.

43. CtpykTypa U GU3HKO-XUMHUIECKHE CBONCTBA KUPOB.

44. ®ochomumuapl, X KIaccuPpuKaims, CTpOeHUE, OMOIOTHYECKast POJIb.

45. OOmas XapakTepUCTUKa CTEPHUHOB M CTEPUAOB: CTPOEHHUE, CBOWCTBA, PacIpOCTpaHEHUE.
CBsI3b CTEPUHOB C TOPMOHAMHU ¥ BUTAMHHAMH.

46. IlepeBapuBaHue U BCACBIBAHUE )KUPOB B JKEITYI0UYHO-KHILIEYHOM TpakTe. JKeldHble KUCIIOTHI,
UX CTPYKTYpa U poJib B 0OMEHE KHUPOB.

47. IlepeBapuBanue U BcacbiBaHue (HochHOIUIHIOB U CTEPUIOB.

40



48. PecunTes xupoB u (ochONUNUIOB B CTEHKE KHIIICYHHUKA.

49. OOwmeH xupoB B opranuzme. Oxucnenue riunepuHa. CoBpeMeHHast TeOpUsl p-OKUCICHUS
BBICHIMX JKUPHBIX KUCJIOT (C YETHBIM U HEYETHBIM YHCIIOM YIJIEPOJHBIX aTOMOB, HENPEIEIbHbBIX
KHCJIOT). a-OKUCJIEHUE BBICILINX JKUPHBIX KUCIIOT.

50. CuHTE3 BBICIIUX XKUPHBIX KUCIOT B OPraHU3ME.

51. buocunTe3 TPUTIUIEPUIO0B U (HOCHOIUITHIOB.

52. O6MeH cTepuI0B B OpraHu3Me (CHHTE3 M paciiajl X0JeCTEPUHA).

53. DHepreTHyecKuil 6anaHC MpHU OKUCICHUH JUITUAO0B (3KUPOB).

54. O0meH anetii-KoA.

55. Perynsuus u HapyiieHue )XupoBoro oomena. O0pa3oBaHuE alleTOHOBBIX TEJ B TICUCHHU.

56. 3HaueHne OCIIKOB B KU3HENEATCILHOCTH OPraHU3MOB. A30THCTHIN Oananc. HopMmbl Oenka B
nuTaHuu. buosnoruueckas meHHOCTh OenkoB. benmkoBbie «pesepBbl». CKOpOCTh W TIyOHMHA
OOHOBJICHMSI OEJIKOB Pa3IMUHBIX OPIaHOB M TKAHEH.

57. Obmen mpocteix OenkoB. [lepeBapuBanue OENKOB B JKEITYJAOYHO-KUIIEYHOM TPAKTE MpHU
Y4acCTHH NPOTEOJUTHYECKHX (pepMeHTOB. Poib CONSIHON KUCIOTHI B mepeBapuBaHUM OEIKOB.
BcacbiBanue npoaykToB nepeBapuBaHusl.

58. 'nuenme GenKoOB B KMILIEYHUKE U ITyTH 00€3BPEKUBAHUS IPOJYKTOB THUCHHUS.

59. O6mue nytd oOMEHa aMHHOKHUCIOT. THIbI J€3aMUHUPOBAHUS AMHHOKUCIOT. DEepMEHThI
JI€3aMUHUPOBaHUA. MeXaHU3M OKUCIUTEIBHOTO J€3aMUHUPOBAHHUS.

60. TpaHcaMMHUpPOBaHHE aMHHOKHUCIIOT IpH nocpelacTBe (oconupuaokcans. buosornueckas
POJIb ATOrO IpoLEecca.

61. CBs3p NpOLIECCOB JI€3aMUHUPOBAHMUA M TpaHCaMUHHpOBaHUA. buonormyeckoe 3HaueHue
HENpPsSIMOI0 JI€3aMUHUPOBAHUS.

62. JlekapOOKCHIMPOBAaHUE aMUHOKMUCIOT. Posb OMOreHHBIX aMHMHOB B OpraHu3Me U IyTH HMX
pacnana.

63. KoHneuHble NpoAaykThl oOOMeHa aMHHOKUCIOT. OOpa3oBaHME aMMuaka U IYTH €ro
00€3BpeKMUBAHUS.

64. CoBpeMeHHas TEOpHsI CHHTE3a MOUYEBHHBI.

65. buocuntes Oenka B opraHuzMe. Ponb HYKIEMHOBBIX KHUCIOT B OHOCHMHTE3e Oelnka.
MarpuuHblif MEXaHU3M CHHTE3a OelKa.

66. Perymsanus 6uocunTe3a Oenka.

67. PacuienyieHne HyKJIEHHOBBIX KACIOT. JleCTpyKIIHs a30TUCTBIX OCHOBAHMM.

68. bruocrHTe3 MypuHOBBIX M MUPUMHUINHOBBIX HYKJIE€OTHIOB.

69. MaTpuuHBbIil CUHTE3 HYKJIENHOBBIX KHACIIOT.

70. B3auMocBs3p 0OMEHa yIiIeBO0B, JTUIUA0B, OETKOB U HYKJIEMHOBBIX KUCIIOT.

71. YpOBHM peryssiuu MpoLeccoB KU3HEAEATENbHOCTH (0OOMEHa BEILIECTB).

72. O01as bmoxuMuvecKasi XapakTeprCTUKa BOJIbI (COoiepKaHUE U pacipeielIeHHe B OpraHu3Me
U KJIETKE, COCTOsTHUE BO/Ibl). Pu3nonornyeckas posib Bojbl B opranuzMe. OOMeH BOJIBI.

73. Ponb MUHEpaNbHBIX BEILIECTB B OPraHU3ME U UX OOMEH.

74. BybepHbie cCHCTEMBI OpraHU3Ma U MEXaHU3M WX JICUCTBUSI.

75. Perynsiust BOJTHO-COJIEBOTO OOMEHa.

METOINYECKHE MATEPHUAJIBI, OITPEJAEJIAIOINUE ITPOLELYPbI
OIIEHUBAHUA 3HAHWI, YMEHUI, HABBIKOB U (MJIN) OIIBITA
AEATEJIBHOCTH

Texkymmii KOHTPOJIb
TectupoBanue A NPOBEAECHUS TEKYILETO KOHTPOJISA MPOBOIUTCS ¢ MOMOIIBIO CHCTEMBI
JUCTaHIIMOHHOTO oOyueHuss uiaum KommbloTepHod mnporpammbl KTC-2,0. Ha TtectupoBanue
orBoautrcst 20 wmuHyT. Kaxzaplii BapuaHT TECTOBBIX 3agaHui BkiItoyaeT 20 BOMIPOCOB.
KonndyecTBO BO3MOKHBIX BapHaHTOB OTBETOB — 4 win 5. CTyIeHTy HEOOX0IMMO BHIOpATh OJUH
NPaBWIBHBIM OTBET. 3a KaXIbl NPaBWIBHBIA OTBET Ha BONPOC IMpHUCBauBaeTcs 5 Oauios.
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[lkana nepeoga: 19-20 mpaBUIBHBIX OTBETOB — OLIEHKA «OTAMYHO» (5), 15-18 mpaBuibHBIX
OTBETOB — OIICHKA «XOpOIIo» (4), 12 mpaBUIbHBIX OTBETOB — OIICHKA «YyJIOBJIETBOPUTEIBHOY (3),
1-11 nmpaBUIBHBIX OTBETOB — OLIEHKA «HE YIOBJIETBOPUTEILHOY (2).

Onpoc Kak cpeicTBO TEKYIIEro KOHTPOJIS MPOBOAUTCA B (hOpME YCTHBIX OTBETOB Ha
Bonpochl. CTyIEHT OTBEYAET Ha NOCTABJIEHHBIM BOIIPOC Cpa3y, BpeMs Ha IOJIIOTOBKY K OTBETY
HE MPEOCTaBISACTCS.

[IpakTnueckue 3agaHusl KaKk CPEACTBO TEKYIIEr0 KOHTPOJS MPOBOISATCS B IMUCbMEHHON
dopme. CTyneHTy BblIaeTcs 3aaHue U rnpenoctasisercs 20 MUHYT AJisl HOATOTOBKH K OTBETY.

HpOMe)KyTO‘lHaﬂ arrecranud

3adeTr BBICTABISICTCA MO pe3yJbTaTaM TEKYIIEro KOHTpoJisa. Eciiu cTyneHT He crpaBuiics
C YacThIO 3aJIaHUM TEKYIIEro KOHTPOJIS, €My IPEIOCTaBISACTCS BO3MOXKHOCTh CIaTh 3ayeT Ha
UTOTOBOM KOHTPOJHLHOM MEPOIPHUSATHU B (pOpME OTBETOB Ha BOMPOCH K 3a4ETy WJIH TECTOBBIX
3aJJaHUM K 3a4eTy.

DK3aMeH TPOBOAMTCS B YCTHOW (opme. M3 3K3aMEHAITMOHHBIX BOIPOCOB COCTABIISETCS
20 »K3aMEHAIMOHHBIX OwujeToB. Kaaplii OWJIET COCTOMT W3 TpeX BONpocoB. KomruiekT
HK3aMEHAIMOHHBIX OUJIETOB MPEACTABJICH B YYCOHO-METOJUYECKOM KOMILUICKCE IUCIUTIIMHBI.
Ha noarotoBky kK OTBETy CTyIEHTY npenocTabisercs 20 MUHYT.
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