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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. IluBoBap

PabGouas mporpamma paccmMoTpeHa Ha 3acenaHuu kadeapel xumuu (mporokon Nell ot
08.06.2023).

3aBenyrommii kageapoi A.K. IluBoBap

Pabouass mporpaMMa peKOMEHJI0BaHa K HCIOJb30BAHUIO B Y4eOHOM Mpoliecce METOINYECKOMH
KOMUCCHEN (paKyapTeTa MUIIEBBIX TeXHOJIOTUM (mpoTtokon Ne 12 ot 13.06.2023).

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 3aKOHaX oOMEHa BeleCTBa U
PHEPTUH, O 3aKOHOMEPHOCTM OOMEHa BEIIeCTB M OHEPrUM B OJKMBOM OpraHuU3Me, O
OMOXMMHYECKHX MPOIeccax U COMPOBOXKIAIOMINX MX (DPU3MUECKUX SIBICHUSAX, XapaKTEPHBIX IS
JKUBOTO OpPraHu3Ma.

OCHOBHBIMH 32]a4aMHU U3YYCHUS 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;

- TIOJIy4eHHE IIEJIOCTHOM KapTUHBI O peryasiiud 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» oTHOCUTCS K 6azosot ob0s3arenbHoM yactu (b1.0.28) ocHoBOM npodeccronanbHON
00pa3oBarebHON MporpamMmsl Beiciero oopasosanus (panee — OIIOIT BO).

JucuumnnuHa oOecrieurBaeT pacildpeHre W YriyOJieHue 3HaHWUW, YMEHUH, HAaBBIKOB U
KOMIIETCHIINH, C(HOPMHUPOBAHHBIX B XOJ€¢ M3YYCHHS AUCHHMILINH «HeopraHuveckas XUMHs»,
«AHamuTHYecKas XuMusy, «Oprannueckas XUMusy, «Ou3ndyeckas U KOJJIOUTHAS XUMUS.

JucuuruinHa 4YuTtaercss B 4 ceMecTpe, TNpeAmecTBYeT OJOKy 00s3aTelbHBIX
npohecCHOHANBHBIX TUCIUILINH, TakuX Kak «[lumeBas xumusy, « PU3NKO-XUMHUECKHE OCHOBBI
nepepadOTKA  MSICHOTO CHIPbsI», «MeTOObl HCCIENIOBAaHHUS MsCa M MSCHBIX IPOJIYKTOB)
««buonornueckd akTUBHBIE M THILEBbIE TOOABKU B MSCHOM OTpacimn», «TexHoJorus msca u
MSICHBIX TIPOYKTOB).

[TpenmectByet 6oky 3 ['ocymapcTBeHHas UTOTOBas aTTecTanus «BpIMONHEHNHE U 3alUTa
BBITTYCKHOM KBaJn(puKannoHHo# padoTen» (b3.01).



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

NMPOrpamMMblI
Koabsl | ®opmympoBka NHaukaTopbl J0CTHKEHUSA Ilnanupyembie pe3yJibTaThl
KOMIICTCH| KOMIICTCHIHUH KOMIECTCHIINH oﬁyqemm
U
OIIK-2 |Cmnocoben OIIK-2.1 3HaTh. TEOPETUYECKHE OCHOBBI
MIPUMEHSATD 3HaeT W TPAMOTHO ONEpPUPYET| OMOXUMUHM, OCHOBHBIC BOIPOCHI
OCHOBHBIC OCHOBHBIMU 3aKOHaAMUu u obMeHa BCIICCTB U DOHCPruM B
3aKOHBI ¥ |\eToIaMu yccienoBanuii ’KUBOH CHCTEME U BO3MOKHOCTb HX
METO/bI _ lecTecTBeHHBIX HayK Juts| IPUMCHCHNS B IPO(ECCUOHAIBHOM
MCCTENOBAHMHA ooy 3aay| ACATEIIBHOCTH;
€CTECTBEHHBIX HpOhecCHOHATbHOM YMmeTb: NOpPUMEHSITH OCHOBHBIE
HayK JUTST 3aKOHBI U METOJIbI OMOXUMHUYECKUX
MesTeTbHOCTH .
pereHust 3aaa4y MCCJICIOBAHUH JIJISl pelIeHus 3a1au
npogeccuoHallb po¢eCCHOHAIBHON
HOM pearensHOCTH JIEATEIILHOCTH,
HNmetsn HABBIKU BJIQJICHUS
TEOPETHUYECKUMU OCHOBaMH
OMOXMMHUHU B TPOQPECCHOHATBHON
JIeATeTLHOCTH.
OIIK - 2.2 3HATB: OCHOBHBIE 3aKOHBI
Ocyl1ecTBIsIET BHIOOP 3aKOHOBECTECTBEHHOHAYYHBIX  JTUCIUILINH
M METOJOB  HCCJICIOBAHMH[IJIS PEIICHUs CTaHIAPTHBIX 3a/1a4y B
€CTECTBEHHBIX HayK IUISpoeccHoHaNbHOM e TENbHOCTH
PEIICHUS] KOHKPETHOM 3a7a4yr|yMeTb: OOOCHOBHIBATH OCHOBHBIE
npodeccuoHaNbHOM €CTECTBEHHbIE U OHOJOTHYECKHE
MesTeTbHOCTH BAKOHBI W PEAM30BBIBATH HX B
npodecCHOHANBHOM e TENbHOCTH
Baaners: OCHOBHBIMH
€CTECTBEHHBIMH, OHOJIIOTHYECKUMU
151 npoheccuoHaTbHBIMU
MOHATUSIMH, a TakXe MeToJaMu
pu peIeHnn
oOmienpodeccHoHanbHBIX 33124
OIIK - 2.3 JlemoHcTpupyeT |3HATB. TEOPETUYECKHE OCHOBBI
yMEHUue MPUMEHSITH | OHOXUMHUH, OCHOBHBIE BOIIPOCHI
KOHKPETHBIC 3aKOHBI 1 |oOMEHa BEIIECTB W DHEPIUU B
METO/Ibl E€CTECTBEHHBIX HAYK | KUBOW CUCTEME

IJIs1 KOMIIJIEKCHOTO PCIICHUA
MMPONU3BOJACTBCHHBIX 3a/1a4

YMmerb. TPUMEHATH KOHKPETHBIE
3aKOHBI U METOALI OMOXHMHU B
KOMIIJICKCHOM peHIeHI/II/I
MPOU3BOJICTBEHHBIX 3a/1a4

Baagern: HCIIONB30BaTh
MOJIyYeHHbIE 3HAHUS U yYMEHHUS B
KOMIIJICKCHOM peHIeHI/II/I

IMPONU3BOJACTBCHHBIX 3a/1a4




3. O0bémM TUCHUNJIMHBI U BU/IbI YU4eOHOH padoThl

3aounas popma
Ounas ¢popma oOyueHHs oByueHs
00BEM YacoB | BCETO YacoB
Bunsr pabot BCETO g §
3a4.e11./ % =
4acoB ;) ;);
o e
OO61mast TPyA0EMKOCTh AUCIUTUIAHBI 5/180 5/180 5/180
AynuTtopHas pabora: 74 74 18
Jlexumn 32 32 8
[TpakTHyeckue 3aHITHS - - -
JlaGopaTopHbie pabOThI 42 42 10
[pyrue Buapl ayJUTOPHBIX 3aHATUN - - -
[TpenpK3aMeHAIIMOHHBIC KOHCYIIbTAIHH - - -
KPBOC 40 40
CamocTosTenbpHas paboTa o0yJaronmxcs, 4ac 66 66 162
Bux mpoMeKyTOYHOM arrecTaruu (3a4€T, 3a4eT,3K3aMEH (3a4eT,’K3aMEH| 3a4eT,7K3aMeH
PK3aMEH)
4, Conep:kanue IMCUUNIINHBI
4.1. Paznenbl AUCHMILIMHBI M BUIbI 3aHATHH (TeMaTHYeCKHH MJIaH).
iﬁ{ Pazgen nucuuiminHbl JI 113 JIP KPBSC CPC
ouHas ¢popMa oOyueHus
Monynse 1. Cratuueckast GuoXumMus 16 - 22 20 33
Paznen 1. Beenenue. CtpoeHue KJIETKH. YTIEBOJIBI. 10
8 - 14 15
Jlumpel. benku. HykiienHOBBIE KMCIIOTHI
Paznen 2. Butamunbl. 'opmoHbl. DepMeHTEHI 8 - 8 10 18
Monynb 2 Jlunamudeckast OHOXUMUS 16 - 20 20 33
Paznen 3. OOMeH OCHOBHBIX TPYIII BEIIECTB U SHEPTUU 10 i 8 10 20
B )KHBOM CHUCTEME
Paznen 4. buoxumus msica, MACONPOAYKTOB, MOJIOKA U 6 i 12 10 13
MOJIOKOTIPOAYKTOB
3aouHas popma oOyyeHHs
Moyne 1. Crarnueckast OMOXUMUS 4 - 6 80
Paznen 1. Beenenue. CTpoeHHME KIETKH. YTJIEBOJBI.
2 - 4 40
Jlunmnpel. benku. HykiienHOBBIE KMCIIOTBI
Pasnen 2. Butamunsl. I'opMoHbl. DepMEHTBI 2 - 2 40
Monyis 2 Jlnnamudgeckast OMoXumust 4 - 4 82
Pasznen V3. OOMeH OCHOBHBIX I'PYII BELIECTB U SHEPTUU 3 i 9 48
B )KHBOI CHCTEME
Paznen 4. buoxumus msca, MICONPOAYKTOB, MOJIOKA U 1 i 9 34
MOJIOKOTIPOTYKTOB




4.2. Cogepxanme pa3iejioB Y4eOHOU TUCHUNIMHBI

Moayasb 1. CraTudeckass 0MOXUMMS

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- M BOJOpacTBOPHUMBIE BHUTAaMHUHBI, HX
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 CBONCTBA, OTJIMYMS OT OOBIYHBIX KaTanu3aropoB. CTpoeHue GepMEeHTOB, LIEHTPbI
depmentoB. Knaccudukanuss u HomeHknarypa ¢GepmMeHTOB. MexaHu3M JeicTBUS (EepMEHTOB.
OcHOBBI (pepMEHTATUBHON KUHETUKU. Perynsius akTuBHOCTH (hepMeHTOB. MynbTu(hepMEeHTHBIE
KOMIUIeKCHI. [IpuMenenne pepMeHTOoB.

Moayab 2. IluHamMnyeckasi OMOXUMMS

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
XapaKTEepUCTHKA PACTBOPOB BBICOKOMOJIEKYJSPHBIX BemlecTB. 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. BHYTpUKIIETOUHBIH 0OMEH yriieBo0B. [ TMKOIN3 — [IeHTpaibHbIN MyTh
KaTaboyin3Ma yrieBooB. [ JIMKOTeHONN3, €ro CBA3b C IJIMKOJIM30M. DHEpreTHdYeckuii Oamanc
[JIMKOJIN3a U TJIMKOreHonu3a. bpoxkenue, cBs3b ¢ rmkoau3oM. [lentozomoHodochaTHbIN TyTh.
OxucnurenbHOe 1eKapOOKCHIMPOBAaHUE MHpPYyBaTa. XUMH3M PEAKUUN 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.
Buytpukiierounsiit oomen nunuaos. Karabonusm tpuarpuirnunepuaoB. 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 (penmkarus): MHALMAALUS, 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 cuntesa 6enka.

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. IlocmMepTHOEe 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
Ne
i Tema nexuun ¢dbopma oOyueHus
OuyHas | 3a0oyHas
Mopnyas 1. Ctatnyeckast 0MOXHMHSA 16 4
Pazpnean 1. 8 2
1 Tema 1. Llens u 3agaun 6uoxumun. Victopust pa3BuTHs OMOXUMHUU KaK 1
" Hayku. Kilerka — ocHOBa 5kMBOM cucTeMbl. Boja Kak OCHOBA KHU3HHU.
2 Tema 2. YrneBoapl: kiaccuukanus, CHCTeMaTHKa, GyHKITMOHATBHOE 2 05
' [Ha3Ha4Y€HHE, CTPOEHUE U CBOMCTBA, IIPEICTABUTENH ’
3 Tema 3. JIunuapl: kiaccuukamms, cicTeMaTrika, GyHKINOHATIHLHOE 2 05
" [Ha3Ha4YeHHe, CTPOEHUE U CBOMCTBA, IPEICTABUTEIH ’
4 Tema 4. benku 1 aMUHOKUCIOTHI: Ki1accuuKalus, CUCTEMaTHKa, 5 05
" [byHKUIMOHAJIBHOE Ha3HAYEHUE, CTPOCHHE U CBOMCTBA, PEACTAaBUTENN ’
5 Tema 5. HykienHOBBIE KHCITIOTHI: Ki1acCH(pUKAIIHS, CHCTEMAaTHKA, 1 05
" (byHKLIHMOHAJIBHOE Ha3HAYEHUE, CTPOCHHE U CBOMCTBA, PEACTAaBUTENN ’
Pasznea 2. 8 2
6 Tema 6. ButamuHbl: kiaccuukanus, CHCTEMaTHKa, (PyHKIIMOHAIBHOE 4 1
' |[Ha3HaueHHe, CTPOECHUE U CBOWCTBA, IPEICTABUTENIN
7. [Tema 7. OCHOBBI YHOKPUHOJIOTHH 2 0,5




8. [Tema 8. OCHOBEBI YH3UMOJIOTHHA 2 0,5
Moayab 2. lunamMmnyeckasi 0MOXUMMS 16 4
Pasznea 3. 10 3

9 Tema 1. OOMEH BelecTB ¥ SHEPTUH B )XUBOH cucteme. [loHaTue o 2 05

__mMerabonusme :
10 Tema 2. OOMeH yriieBo10B. | Tukoan3 u OpoxeHue. [ THKOreHou3 1 4 1
" rmukorenes. Ilento3odocdarupiii muki. Lukin TpukapOOHOBBIX KHCIOT
11. Tema 3. OOMmeH JIUIIUIOB. JIMIIOIN3 U TAIOT€HOJIN3 1 0,5
12 Tema 4. OOMeH amMmuHOKHCIOT. BeiBeaenue azora. Mcnonb3oBanne 2 05
" |6€3a30THCTOTO OCTaTKa aMUHOKHCIIOT ’
13 Tema 5. OtaenbHbIE BOIPOCH MOJIEKYJIIPHOW OMOJIOTUU: PEIIMKaLus, 1 05
" [TpaHCKPHMIIMS, TPAHCIISIINS ’
Paznea 4. 6 1
14. Tema 6. Bruoxumus MBIIIICYHON TKaHW. MBIIIEYHOE COKPAIIICHHE 2 0,5
15 Tema 7. BUOXHMHSI MOCMEPTHOTO OKOYEHEHMs. buoxumuaeckue 1
" [mporiiecchbl co3peBaHus Msica
16 Tema 8. CTpoeHre MOTOYHOM *kele3bl. BHoXxumMudeckue mpoueccsl 2 05
" |cMHTEe3a KOMIIOHEHTOB MOJIOKA ’
17. [Tema 9. buoxumusi MmosoKa 1 -
Bcero 32 8
4.4. IlepeyeHb TeM NMPAKTHYECKHUX 3aAHATHH (CEMHMHAPOB)
O0BéM, u
Ne
i Tema mpakTUYECKOTO 3aHATHS (CEMUHApA) dbopma o0yueHus
O4YHasl | 3a04Has
He npenycMoTpensl
4.5. IlepeyeHb TeM J1a00PATOPHBIX padoT
O0BéM, u
No
i Tema 1abopaToOpHOTO 3aHATUS ¢dbopma oOyueHus
OYHAasT | 3a04Has
Mopayas 1. CtaTuueckasi 6MOXUMHUSA 22 6

Paznen 1. Beenenue. Ctpoenue kieTku. YriaeBoasl. Jlunuasl. benku.

14 4
HyxknenHoBbIE KHCTOTHI

Tema 1. YrieBojsl: knaccupuKaius, CUCTeMaTuka, QyHKIIMOHAILHOE
1. |Ha3HaveHHe, CTPOCHHUE U CBOMCTBA, MpeacTaButenu. OnpeaeneHmue 4 1
JIFOKO3bI B CBIBOPOTKE KPOBU




Tema 2. Jlunuaer: kaaccuuKaims, CACTeMaTuka, (pyHKITMOHAIBHOE

2. [Ha3HaueHHE, CTPOCHHUE U CBOWCTBA, mpeacTaBuTenu. Onpenenenue 2 1
X0JIECTEPUHA B CHIBOPOTKE KPOBH
Tema 3. benku 1 aMUHOKHUCIIOTHI: KJIacCU(UKAIHsI, CUCTEMATHKa,
3 (G YHKIIMOHATILHOE Ha3HAYCHUE, CTPOSCHUE U CBOMCTBA, IIPEICTABUTEIIH. 4 1
" |OmpenencHue Oelika B CBIBOPOTKE KPOBH Pa3IMYHBIMH METOIaMHU.
XpomaTorpadusi aMUHOKHUCIIOT.
Tema 4. HykiienHOBBIE KUCIOTHI: KJIacCH(UKAIHsI, CACTEMATHKA,
4. |byHKIHOHATBHOE HA3HAYEHUE, CTPOSCHUE U CBOMCTBA, IPEICTABUTEIIH. 4 1
Onpenenenue cocrapistomux yacted HK B ruaponusare nqpoxokeit.
Pasnen 2. Butamunsl. 'opMonbl. DepMeEHTHI 8 2
Tema 1. Butamunbl: kinaccudukaiys, CucTeMaTruka, QyHKIIMOHAIBHOE
5. |[Ha3HayeHUE, CTPOEHUE U cBoicTBa. OnpeneneHrne KapoTuHa B 2 1
CBIBOPOTKE KpoBH. KauecTBEHHBIC peaKIIMi HA BATAMUHBI.
6 [Tema 2. OCHOBBI SHIOKPHUHOJIOTHH. 2
7 Tema 3. OcHOBBI dH3UMOJIOTHH. CrIeU(PUIHOCTD JISHCTBHS 4 1
" [bepmeHTOB. 3aBUCUMOCTh CKOPOCTH (pEpMEHTAaTUBHBIX pEeaKLUi.
Mopayas 2. lunamMu4yeckasi 0M0OXuMHSA 20 4
Paznen 3. OOMeH OCHOBHBIX TPYIII BEUIECTB U SHEPTUU B )KUBOU CUCTEMEO 8 2
8 Tema 1. OOMeH BeliecTB U SHEPTUM B )KHUBOM cucteMe. [loHsTue 0 1
" Metabonmmuzme. OnpeneneHue MPOMEKYTOUHBIX METa0OIUTOB.
9 Tema 2. OOMeH yrneBojoB. ['nukonu3 u Opoxenue. ['ukoreHoan3 u 2 1
rnukoreHe3. OnpeseneHue MpoMeKyTOUYHBIX METa00IUTOB OOMEHa.
10. [Tema 3. O0MeH aunua0B. JINIOIN3 U JIMIIOTEHOIN3 2 -
4 Tema 4. OOMeH aMUHOKHUCIIOT. BeiBennenue azora. Mcnonbp3oBanue 5 1
0€3a30THCTOr0 OCTaTKa aMUHOKHUCIOT. OnpeieieHne aMMHaKa.
5 Tema 5. OTaenbHbIE BOMPOCH MOJIEKYISAPHOM OMOJIOTHU: PETLIHKAIHS, 1
TPAHCKPHUIILINSL, TPAHCIISIIUS
Paznen 4. buoxumus msca, MACOIPOAYKTOB, MOJIOKA U MOJIOKOIIPOJYKTOB 12 2
1 Tema 1. bBuoxumus MpllieqyHOM TKaHU. MBILIEYHOE COKpAIICHUE. 4 1
" |Onpenenenne 6€TKOB MBITIICYHON TKAHM.
5 Tema 2. buoxumusi noCMEpTHOTO OKOUYEHEHUs. buoxumuueckue 2
" [mpoLecchl CO3pPEBaHUsI Msica
3 Tema 3. CTpoeHre MOJIOYHOM kene3bl. buoxumudeckue mpouecchl 4
" |cmHTE3a KOMIIOHEHTOB MOJIOKa. OTIeTbHBIE KOMITOHCHTHI MOJIOKA.
4 Tema 4. buoxumust monoka. OnpeesnieHue KUCIOTHOCTH MOJIOKA U 5 1
" [MOJIOKOIIPOJTYKTOB.
Bcero 42 10




4.6. Buabl camocTosITeIbHOI padoThI CTYICHTOB M NepedYeHb Y4eOHO-MeTOAU4YeCKOro
o0ecredeHUs ISl CAMOCTOSITEIbHOM Pa0d0Thl 00y4ar0IUXCs

4.6.1. TloaroroBka K ayJUTOPHBLIM 3aHATHS
Marepuansl JEKUHH SABISIOTCA  OCHOBOU

M
JUIsL  U3YYEHHUs

JUCHUIIIMHBI U IIOATOTOBKH CTYJICHTA K IIPAKTUYCCKHUM 3aHATHAM.
HpI/I IMOATOTOBKC K ayAUTOPHBIM 3aHATUAM CTYACHT AOJIKCH!

U3YYUTh PEKOMEHIYEMYIO JTUTEPaTypy;

TEOPETUYECKON YacTu

MIPOCMOTPETH CAMOCTOATENIBHO JOMOJHUTEIbHYIO JIUTEPATYPY [0 U3y4aeMON TEME.

OCHOBHO# IIENIBIO IMPAKTUYCCKUX 3aHATHH SABJIIETCS HN3YUCHUEC OTACIBbHBIX Hauooee
CJIOKHBIX U MHTCPCCHBIX BOIIPOCOB B paMKaX TCMbI, a4 TAKXKXC KOHTPOJIb 3a CTCIICHBIO YCBOCHHA
HpOfII[éHHOFO MaTepHrajia U Xo4O0M BBITIOJIHECHUA CTYACHTAMHA CaMOCTOSITEIILHON pa6OTBI.

4.6.2. IlepeyeHb TeM KypPCOBBIX padoT (IPOEKTOB)

Ne
/o

Tema KypcoBOro npoeKTHpOBaHUsI, KypcOBOIl paObOThI

KypcoBbie paboThl (IPOEKTHI) HE IPETYCMOTPEHBI.

4.6.3.

Ilepeyensb Tem pedepaToB, pacueTHO-

rpaguyecknx padbor

No
n/o

Tewma pedepara, pacueTHO-rpaduIecKux padboT u Jp.

Pedepartsl, pacueTHO-Tpaduueckue paboThl He I

PEIYCMOTPEHBI.

4.6.4. TlepeuyeHn TeM ) | yueOHO-MeTOAMYECKOT0 odecrneueHus Jifi §:
CAMOCTOSITEIbHOM pa0d0ThI 00y4aloIuXCs
O0BéM, u
Ne . Y4eOHO-MeTOIUYECKOE dbopma
Tema caMoCTOATENHHON PaOOTHI
n/m obecrnieueHue o0yudeHus
OYHas | 3a0YHast
Mopayas 1. CtaTtnyeckasi 0MOXHMHSA 33 80
Paznea 1. BBenenue. Crpoenne kieTku. Yriaesoasbl. Jiunuabl. beaku. 15 40
Hyk/1enHoBbI€ KHCJIOTHI
1. Hens u 3amaum Omoxummm. Hctopusll.Komor B.II., IlIBegora 15 40

pa3BUTUA OMOXMMHM Kak Hayku. Kietka —
OCHOBa JKHBOM CHCTeMEBI. Boja Kak OCHOBA
PKU3HHU. VTriaeBobI: KIaccupuKanus,
cucTeMaTuka, (QYHKIHOHAIBLHOE Ha3HAYCHUE,
CTpOEHHE W CBOWCTBa, mpeactaButenu. OOmas
XapaKTEepPUCTUKA YIJIEBOOB. DO yHKIUHU
YTJIEBOJOB. MoHocaxapubl: CTPOEHUE,
HOMEHKJIaTypa. PU3NKO-XUMUYECKUE CBOMCTBA
MOHOCAaXapuJI0B. Onurocaxapubl.

[Tonrcaxapuasl (TTMKaHbI). PesepBHBIC

B.H. buoxumus.
Yyeonuk / B.I1. KomoB -
M.: Ipoda, 2006

2. CycnstHok .M.
(OCHOBBI OMOXHMUH:
yaeOHuKk/I". M.
CyClsSHOK.- 2-¢ u31.,
ucn.- M.:MMIHDA-M.,
2022. - 400 ¢
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nonucaxapuibl. CTpyKTYpHBIE TOJIHCAXapUJIbI.

[IpakTrueckoe MIPUMEHEHHE YIJIEBOOB.
JIMnuapr: KJ1accuukanms, CHCTEMAaTHKa,
(YHKIIMOHATTLHOE HA3HAYEHUE, CTPOCHUE U
CBOICTBA, MpEeCTaBUTEIN O06mas

XapakTepucTHKa. buojorumueckue  (yHKIHA
munuaoB. Knaccudukanusa nununos. Ilpocteie
NMUMUIBI, WX TPYIIbL, XapaKTEepUCTHKA WX,
npencraButesid. CIOXHbIE JIMIUABI HA OCHOBE
dbochaTuaHON  KHUCIOTBI M HAa  OCHOBE
AMMHOCIIUPTOB,  UX  XapakTepUCTUKAa U
npencraButenu. Paznuuns B (QyHKIMOHAIBHOM
Ha3HAYEHUM U CBSA3b €ro CcOo CTPYKTYpOH.
IAM(uUIbHbIE CBOWCTBA CIOXHBIX JIMIHUIOB.
beaku M aMUHOKUCIOTHI:  KiIacCUUKAIMs,
crucTeMaThka, (YHKIHOHAJIHLHOE Ha3HAuYCHHE,
CTpOEHHE UM  CBOWCTBa,  IPEICTABUTEIH.
CtpykTypa M KiIacCUpUKaLUs aMHHOKHUCIOT.
Crepeoxumusi AMHHOKHCIIOT. ®dusnko-
XUMHUYECKHE CBOICTBA AMHHOKHUCIIOT.
AMHHOKHCIIOTHI KaK JICKApCTBEHHBIE BEIIECTBA.
YPOBHM CTPYKTYphI OEJIKOBOW MAaKpOMOJIEKYJIBI.
buonoruueckue byHKIIH OeKOoB.
Knaccudpukanms ~ GenkoB.  DuUOpHILISApHBIC
ocenku. ['noOynspapie Oenku. IIpocteie u
CJIO’KHBIE OenKu. DU3NKO-XUMUYECKUE
cBoiicTBa OenkoB. [IpuMeHnenne O€nKOB B
BETepUHAPHOU MPaKTHKE. HyknenHoBsie
KHCJIOTBI:  KJacCH(pUKaAIMs,  CUCTEMaTHKa,
(yHKIIMOHATBHOE Ha3HAYeHHWE, CTPOEHHE U
CBOICTBA, MIpEICTaBUTENH. O6mmas
XapaKTepUCTHKA. XUMHUECKUI COCTaB
HYKJIEMHOBBIX KHCJIOT. A30THCTBIE OCHOBAHMSL.
Hyxineo3nabr. Hyxneotuast. IIpupoausie
HYKJICOTUABl WX CTPYyKTypa ¥  (QyHKIHH.
Maxkpospruyeckue HYKJICOTUATpUPOChATHI.
[{uknuueckne Hykineotuasl. Hykieotuasl B
coctaBe kKopepmeHTOB. CTpyKTypa U (yHKIHH
Ne30KCUPUOOHYKIIENHOBBIX KHCIOT. CTpyKTYypa
M GYHKUIUU pUOOHYKIICMHOBBIX KHCIIOT.

Pa3nes 2. Butamunbl. 'opmonbl. @epMeHTBI

18

40

11




BuramuHsr: KJaccuukanus,
crUcTeMaTuKa, (YHKIMOHAJIBLHOE Ha3HAueHHE,
CTpoeHue M cBoiicTBa, mpezacraButenu. OOmas
XapaKTEPUCTUKA u KIaccuukanus.
Hapymenue 0anaHca BUTaMHUHOB B YKHMBOTHOM
opranusme. JKupo- H  BOAOPaCTBOPHUMBIE
BUTAMMHBI, HX OTJIMYHUA U OCOOEHHOCTH.
[IpencraBuTeny KUPOPACTBOPUMBIX BUTAMHHOB
m ux  xapakrepuctuka. IIpencrasurenn
BOJIOPAaCTBOPUMBIX BUTAMHHOB u ux
XapakTepucTuka. (OCHOBBI 3HIOKPUHOJIOIHH.
['opMOHBI KUBOTHBIX M YelOBeKa. Kierku-
MULICHHU. Penenroper. Knaccugukanus
FOPMOHOB. bronornyeckue cBOMCTBa TOPMOHOB.
buonorunueckoe JeicTBHE TOPMOHOB.
MexaHu3M JI€MCTBUS TOPMOHOB. ['OpMOHBI
LEHTPAJIbHBIX Kelles. I"'opmoOHBI
nepudepuyecknx kene3. [IpocrarmanauHbL
l'opmonbl  JXKKT. OcCHOBBI  3H3MMOJIOTHH.
DepMeHThI, UX CBOMCTBA, OTIMYUS OT OOBIYHBIX
katanu3aTopoB. CtpoeHue (GepMEeHTOB, LIEHTPHI
(depmenToB. Kiaccudukauus ¥ HOMEHKIATypa)
(dbepMeHTOB. MexaHu3Mm neicTBus (HEepMEHTOB.
OcHOBBI (bepMeHTaTUBHON KHHETUKH.
Peryisus AKTUBHOCTH (bepMeHTOB.
MynbTudepMeHTHbIe KOMIUIEKChI. [IpuMenenue
(hepMEeHTOB.

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

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

18

40

Moayab 2. luHamMmuyeckasi 0MOXUMMS

33

82

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

20

40

3.

OOMeH BelIeCTB U JHEPTHH B JKUBOH
cucteme. [lonstue o wmerabonuszme. OOmas
XapaKTepUCTHKa OOMEHa BEIIEeCTB M DHEPTUH B
KUBOM cucteme. OCHOBBI TEPMOJMHAMHUKUA H
repMOXUMUHU. DUUKO-XUMUYECKUE CUCTEMBI U
ux kjaccudukanus. OOmas XapakTepUCTUKA
[PACTBOPOB  BBICOKOMOJIEKYJISIPHBIX ~ BEIIECTB.
benku xak komutouabl. Ilytm ob6paszoBanus
DHEPruM B KUBOW cucTeMe. buosormyeckoe
okucinenue. OOMeH yrieBonoB. [nmkomu3 u

OpokeHHe. [ JIMKOTeHONMM3 U TJIMKOTEHE3.
[lenTo30docdarHbIii LAKII. Hukn
TPUKapOOHOBBIX KHCJIOT. BHYTpUKIETOUHBIH

O0OMeH yrieBojoB. [JIMKOIM3 — HEHTPATBHBIN
nyTh KaTaOonu3Ma YrieBoJoB. [ JMKOreHosms,
€ro CBsI3b C TJIMKOJIU30M. OHEPreTH4YECKUN
0ajaHc ~ TIAMKONW3a M TJIMKOTEHOJIM3A.
bpoxenne, CBSI3b c TJTUKOJIN30M.
[TenTo3oMoHO(OChHATHBIIH MyTh.
OKUCIUTENEHOE JeKapOOKCUITMPOBAHNE

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

2. Cycmsnok .M.
OCHOBBI OMOXHMUH:
yaeOHuk/I". M.
CyClsSHOK.- 2-¢ u31.,
ucn.- M.:MMlHDA-M.,
2022. - 400 ¢

nupyBara. XUMU3M peakuuin LMK

20

40
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TPUKapOOHOBBIX KHCJIOT. bamanc sHeprum.
brocuHTe3 TIII0KO3bl. bHOCHHTE3 TJIMKOTCHA.
Perymsmus merabonusma  yrieBogoB. OOMeH
MU A0B. JIMIIONIN3 U TUIIOTSHOIIN3.
IlepeBapuBaHue W BCaChbIBAHUE JIMIIUJIOB MUIIIY
(kopma). Tpancnopt JUIUOB.
BHyTpHUKIETOYHBII oOMeH JIUTIHUJIOB.
Kartabonusm Ttpuaririauiepuaos. OKuclIeHHEe
IMIEPUHA U KUPHBIX KUCIOT. bananc sHepruu
B 9TuUX mnpoueccax. KeroHoBeie Tena, HX
Ouosornueckas poib, OuocuHTe3. buocuHTe3
munuoB. CTpoeHHE KIETOYHBIX MEMOpaH U UX
immnuael. OOMeH aMUHOKHCIOT. BriBeneHue
azora. Mcnonp3oBanue 0€3a30THCTOTO OCTATKA|
AMUHOKHCJIOT.

[TepeBapuBanue 0eJIKOB B KKT u
BHYTPHUKJIETOUYHbBIN MPOTEOJIN3.
JlezaMuHMpOBAHMKE, TpaHCAaMUHUPOBAHUE,
HEMpsSIMOE  JIe3aMUHUPOBAHUE AMHHOKHUCIIOT.
[IpeBpatienue YTII€POIHOTO CKeleTal
AMUHOKHUCIIOT. [lyTn HeWTpaiM3auuy aMMHaka.
buocunTe3 MOYEBHUHBI. buonornueckas
(duKcaus MOJICKYISIPHOTO a30Ta. Perymsius
OHoCcHHTE3a aMHHOKHCIIOT. OtaenbHBIC
BOITPOCHI MOJICKYJISIPHOM OunoIoruu:
peIUIUKALUsI,  TPAHCKPHUIILUS,  TPAHCIALMSL.
OO0mmue MPUHIIMIIBI B3alMOCBS3H
MeTtabonmuueckux — myredl.  Cunrte3  JIHK
(peruKarus):  MHUIMAIMS, OJOHTalMs U
repmuHanus cuHtesa. Penapauus JIHK. Cunres
PHK (Tpanckpumiusi): UHHUIHAIMS, SJIOHTAIIUS
174 TEPMUHALHS. I'enetnueckuit KO/I.
Tpancnauusi:  WHUIMAIMA,  JJIOHTAlUsA U
TepMUHALM. AKTHUBallUg W  PEKOTHULIUA
aMUHOKHUCIIOT. [Iponieccunr. Perynsanus cuaTesa)
OcKa.

Pasnen 4. buoxumusi Msica, MSICONPOAYKTOB, MOJIOKA U MOJIOKOIIPOAYKTOB

13

42

4

bruoxumMus MBIIICYHOM TKaHW. MBEBIIIEUHOE
COKpAaIllCHHE. OOmas XapaKTEPUCTUKA
MBIIICYHONM  TKaHW. XHUMHYECKHM  COCTaB
CKeleTHOM MycKkynarypel. OOMEH BeIeCTB B
MBILIEYHON TKaHHU. MBIIIEUHOE COKpalICHHUE.
brnoxnmus MMOCMEPTHOTO OKOYCHCHHSI.
broxumMuyeckue MpoUECChl CO3pEBaHUs Msca.
I[TocMepTHOE OKOYEHEHHE, YTO JTO TaKoe.
(OCHOBHEBIE OMOXHUMUYECKHUE MIPOLECCHI,
CONYTCTBYIOIIIME W  OMNPEACISIIOIINE  €ro.
buoxumust  co3peBanusi  Mmsca. CTpoeHue
MOJIOYHOM >keJie3bl. buoxmmMuueckue mporeccsl
CUHTE3a KOMIIOHEHTOB MOJIOKA. AJIbBEOJsIpHAs

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

2. CycmsHok .M.
OCHOBBI OMOXHUMMHU:
yaeOHuk/I". M.
CyClsSHOK.- 2-¢ u31.,
ucn.- M.:MMIHDA-M.,
2022. - 400 ¢

3. Kynpsimos JI.C.
Du3uko-xuMHUUeCcKue U

OUOXUMHUYECKUE OCHOBBI

13

42

13




TKaHb i ee 3HAYCHHE. 3HadyeHHne
COCIMHUTEILHOM TKaHU B CHHTE3¢
KOMIIOHEHTOB MOJIOKa. BUbl ceKpenu MoJioKa.
brnoxumMus  MOJIOKa. XHMHYECKHII  COCTaB
Mosoka. Co3peBaHue MoJoOKa. buoxumus
[MPOU3BOACTBA MOJIOYHOKHCIIBIX IPOAYKTOB M
CBHIPOB.

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

4. KK I'opbaToBa
DU3NKO-XUMUYECKHE U
OMOXMMHYECKHE OCHOBBI
MPOM3BOJICTBA MOJIOYHBIX
MPOAYKTOB. YueOHoOe
noco6ue / CII6.: [Tutep,
2003.

Bcero| 66 162

4.6.5. Jlpyrue Bu/ibl CAMOCTOSITEIbHOI PadoThI CTY/IEHTOB

Ne Ha3Banue Tembl, YuebHo- O0bem yacoB
paccMaTpuBaeMble BOIIPOCHI MeTOoAHYEeCKoe ¢opma odyuenus

n/n odecmeyeHue Ounas | 3aounas
Monynsb 1. Craruueckast GuoXumus - 20 -
Paznen 1. Beenenue. CtpoeHue KIETKH. 5 - 10
Yraesoapl. Jlunuael. benku. Hyknennosbie E = g > -
KHUCJIOTHI % E S <
Paznen 2. Buramunsl. ['opmonbl. DepMeHTHI ’E E E E ; 10 -
Monynb 2 Jlunamudeckast OHOXUMUS EEF E o 20 -
Pasmen 3. OGMEH OCHOBHBIX TDYIT BEmECTB H | S £ & 5 10
HHEPTUH B JKUBOU CHCTEME g~ é i
Paznen 4. buoxumus wsica, MICOTPOIYKTOB, % ¥ 10 i
MOJIOKa M MOJIOKOIIPOJTYKTOB

Bcero 40 -

4.7. IlepeyeHb TeM M BHI0B 3aHATHI, IPOBOAMMbIX B HHTCPAKTHBHOH opme

Ne ®dopma 3aHATUA Tema 3ansaTHA WnrepaxktuBHbi MeTOq | O0BEM, U
n/m
1. Jleknus [Mumespie n00aBKU, BUIbl U | IHTepaKTUBHAS JEKIIUS 2
HCHOJIb30BAHHUE
5. DoH/ OLIEHOYHBIX CPEACTB AJIf NPOBEACHU IPOMEKYTOYHON aTTeCTALUUM

[TonHoe onucanue (oHIA OLIEHOUYHBIX CPEJCTB TEKYIIEH W MPOMEXKYTOYHOM aTTecTalun
00yyYaroImuxcst ¢ MepeyHeM KOMITETeHIIMH, ONMCaHUeM IoKa3aTeNel U KpUTEpUeB OLICHUBAHUS
KOMHeTeHHHfI, IIKaJI OOCHUBaHWs, TUIIOBBIC KOHTPOJIBHBIC 3aaHUsA U METOJAUUCCKHUE MAaTCPUAJIbL
IIPEICTABJICHBI B IPUJIOKEHUHU K HACTOSIIEH ITPOrpaMMme.

6. YueOHO-MeTOAHYECKOE 00ecTeueHe U CINILINHBI

6.1. PexoMeHayemasi IuTepaTypa
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6.1.1. OcHoBHasI IMTEpaTypa

ABTOp, Ha3BaHUC, MECTO U3JaHus, U34-BO, 'O U3JaHUsA, KOJIMYCCTBO KOH'BO 3K3.
Ne n/mn
CTpaHHMI] B OMOI.
1 buoxumus: yueonuk s By3os/ B.I1. Komos, B.H. IlIBenoBa. — 2-¢ 2, SNEKTPOHHBIH
" m3a.— M.: JIpoda, 2006. — 638 c. pecype
9 Cycnsinok I'.M. OcHoBbl Onoxumuu: yaeouuk/I.M. CycnsHok.- 2-¢ 50 wr
" m3n., uci.- M. MH®A-M., 2022. — 400 ¢ '
Kynpsimos JI.C. ®U3UK0-XUMHUUYECKHE B OMOXMMHYECKHUE OCHOBBI N
3. [mpowu3BoacTBa Msica U MACHBIX poaykToB. /JI.C. Kynpsimos. — M.: 1, SneKTpOHHbIi
Jlenn npunT, 2008. - peeype
K.K I'opbaroBa ®U3NKO-XUMUYECKHE U OMOXUMHYECKHE OCHOBBI .
4. |[mpou3BOJICTBA MOJIOYHBIX MPOAYKTOB. YdeOHoe nmocobue / CIIO6.: 2, SHKTPOHHEIA
[utep, 2003. — 314 c. peeype
6.1.2. lonojiHUTe/ILHASA JIUTEPATypa
Ne i/t ABTOp, Ha3BaHUE, MECTO U3aHHUS, U3[1-BO, TOJ U3IAHUS, KOJIMYECTBO CTPAHUL]
1 Vaiit A., Xeranep @., Cmut 3., Xwin P., Jleman Y. OcHoBbI OMoxuMun. — B 3 T. — M.:
" Mup, 1081. — 1556 c.
2. Ulenmnmkep A. OcHoBbI OMoxumuu: B 3 T., 3 u31. — M.: Mup, 1985. — 1056 c.
3 KonecHoB A.1O. buoxummudeckne CHCTEMBI B OLIEHKE Ka4eCTBa MPOAYKTOB MTUTAaHUS
" ((pepmenTatuBHbIN Katanu3). — M.: [lumesas npomsinuieHHOCTH, 2000. — 416 c.
4 113 Mopu Jlen. Butamunbl 1 MUHepalibHble BeniecTBa: [10JIHbIM MEAMITMHCKUNA
" fcnpaBounuk. — CI16.: Kommexkr, 1995. — 503 c.
6.1.3. [lepuoanueckue U3IaHUA
He npeagycMmoTpeHsl.
6.1.4. MeTrognueckue yKa3aHusi s 00y4ar0IUXcs 0 OCBOCHUIO M CIUIIIHHbI
Ne n/nt ABTOp, Ha3BaHUE, MECTO M3AAHUS, U3]1-BO, TOJ1 U3JJaHUs, KOJIMYECTBO CTPAHUIL
[TvnaBoB LI.I'., ITuBoBap A.K. np. JJabopaTopHblil IpakTUKYM 110 OMOXUMUU /
1. |IL.I'.IIunaBos, A.K.IluBoBap, M.I1.babypuenkosa, H.B.baykosa, )K.O.[lyounkas -
JTyranck: JITAY, 2022. 120 ¢. — URL.: http://Inau.su/biblioteka-gou-vo-Inr-lgau.
5 [TuBoBap A.K., bBabypuenkoBa M.II. PaGouas terpaap no 6uoxumuu. — Jlyranck: JIHAY,
"~ [2022. - 60 c.
3 [TuBoBap A.K., Uepenaxuna A.M., baOypuenkosa M.I1., baykosa H.B. buoxumus.
"~ [Meroaunueckue ykazaHus U KOHTpoJbHBIE 3ananus. — JIyranck:JIHAY, 2005. - 21 c.
6.2. Ilepeuenr pecypcoB HH(POPMALHOHHO-TEIEKOMMYHHKAIIMOHHOH  CeTH
«AHTepHeT» (1a7ee - ceTh «MHTEpHET»), HEOOXOAMMBbIX [IJIsl 0CBOCHHU S THCIMIJIHHBI
Ne n/nt HazBaHue nHTEpHET-pecypca, aipec U pexkUM J0CcTyna
1 Bukunenus — cBo6oHas sHUMKIoNeus. [DnekTponHslit pecypc]. URL:
" https://ru.wikipedia.org/wiki (nara oopamienus: 20.08.2022).
DyHnaMeHTambHas dJIeKTpoHHas onbauoTeka «dmopa u payHay. [ DIEKTPOHHBIHN
2. Jpecypc]. Pexxum nocryna: http://herba.msu.ru/shipunov/school/sch-ru.htm (mzata obpamenus:
20.08.2022).
3 http://www.chem.msu.su/rus/library/welcome.html Xumudeckuii mopran
4. |Hayunas snexktponnas 6ubnuoreka eLIBRARY.RU
5. [PnexTpoHHO-OMOMMOTEUHAs crcTeMa n3naTenscTa «Jlanby - hitp://www.e.lanbook.com
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6.3. Cpeacrsa obecnieueHUs1 OCBOCHM S U CHUIIIUHBI

6.3.1. KomnbrorepHsblie o0y4yaromue 1 KOHTPOJMPYOLIHE IPOrPaMMbl

No | Bug yuebnoro | HaumeHnoBaHue mporpaMMHOTO Dymicw mporpammioro odecneucnus
n/n 3aHATUA obecnieueHus MOJEIUPY-
KOHTPOJIb oOyyaromias
1o1as
1 |I[Ipakruueckue [[IporpamMmma ajist TeCTOBOM + - +
OLICHKU 3HAHUH CTY/ICHTOB
Moodle
6.3.2. Ayamo- ¥ BUI€0M0CO0Us
He npegycmoTrpeHsl.
6.3.3. KomnbloTepHble pe3eHTALHH YUYeOHBIX KYPCOB
Ne ni/mn Tewma, BuJ 3aHATHUS

He npenycMoTpeHsl.
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7. Onucanve MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM JIS OCYLIEeCTBJICHUS
00pa30BaTeILHOIO MPoOIEecca MO JUCHUILINHE

HaumenoBanue o6opynoBaH-

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

1. |T-313 — yueOnas aynuropus | Cton — 21 mrT., ctyn — 34 mT., TyMOOYKH — 2 1IT., mKad — 3
TUTST MpoBeJeHus | MT., MmKadp BHTDKHOH — 1 mmr., maboparopHoe
JICKIIMOHHBIX, obopynoBanue, saboparopHas mocyna (KOJIObI, IHIIETKH,
71a00paTOPHBIX 1 | OIOPETKH, BOJSHBIC XOJIOAWIBHUKA W TIp.), XUMHUYCCKUE
MPAKTUYECKHUX 3aHSTUH, | PEAKTUBBI, TEMOHCTPAIIMOHHbIE MaTepHalibl (CTEHABl U Tp.),
TPYIIOBBIX U | yaeOHO-METOINISCKUE MATEPUAITBI
WHIUBUIYaIbHBIX
KOHCYJIbTAlMM,  TEKYLIETO
KOHTPOJISI, MPOMEKYTOYHOM
aTTeCTaluu "
CaMOCTOSITENILHOM pabOThI

2. |T-312 — aymuropus mis|Cronm — 7 WIT., CTYJI — 5 mIT., CTOJ JIa0. — 2 mIT., mKader — 3
BBITIOJTHEHUS IIT., XOJMOAUJIBHUK — | TIT.
CaMOCTOSITENIbHON ~ paboTHI,
MPOBEJCHUSI TPYIMIOBBIX H
WHIMBUTYJIbHBIX
KOHCYJIbTALIUH,

nabopaHTCKast




8. MesxkaucumniIMHapHble CBA3H

IIporoxoa

corjiaCoBaHus pa60qel71 MMporpamMmel C IpyruMu 1UCHUIITIMHAMHA

HammeHOBaHME TUCIUIUTHHEL, C
KOTOPO# POBOIUIIOCH

Kadenpa, ¢ koTopoii MpoBOIUIOCH

[Ipemtoxenus 00 U3MEHEHHUAX B

paboueit mporpaMme.

corjracoBaHue 3akirouenne 006 urorax
corjitacoBaHUue
corjiacoBaHus
COrjiaCcoBaHO
IIumesas xumus Kagenpa xumuu
DU3UKO-XUMUYECKUE OCHOBBI
nepepadOTKH MSICHOTO CHIPbS,
MeToabl UcclieIOBaHUS Msica U
MSICHBIX IIPOAYKTOB, Kadenpa texnonoruu msca u COIJIaCOBAHO

buonorudyecku aKkTUBHbBIC U
MUIIEBEIC T00AaBKH B MACHOM
oTpacnu, TexHonorus Msca u

MSICHBIX IPOJIYKTOB.

MSCOIIPOAYKTOB
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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 nepruoguecKuX NpoBEpOK pabodelt 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 ®EJEPALINU
®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 (1po¢uiib) TexHonorus mMsca u MIACHBIX IPOJYKTOB

YpoBeHb npodeccrnoHaIbHOTO 00pa30BaHus: OaKaTaBpuaT

I'ox mauama moaroroBku: 2023

Jlyranck, 2023
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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: Mogyns 1. Cratndeckas Ouoxumus | TecTs 3auer,
MPUMEHSTh 3HaeT u (TTOpOTOBBIiA TEOPETHYECKUE Pazpen 1. Beegenue. CtpoeHue 3aKPBITOrO DK3aMeH
OCHOBHBIE 3aKOHBI U | TPaMOTHO YPOBEHB) OCHOBBI KJIETKU. YTJIeBOABI. JINIHIBI. THIA
METOABI onepupyer Oonoxumum, benxu. HyknenHoBble KMCIOTHI
HCCIeIOBAHUMN OCHOBHBIMH OCHOBHBIE Pazpen 2. Butamunsl. 'opMOHBIL.
€CTECTBEHHBIX HAyK | 3aKOHaMHU U Bompockl oOmeHa | DepMeHTHI
JUIS pellieHus 3a/1a4 | MEeToJlaMu BEIIECTB u | Moayns 2 JIlunamuueckas
mpo(ecCHOHANbHON | MCCIIeTOBaHUMA SHEPTUH B KUBOW | OMOXUMUS
JeSITeTbHOCTH €CTECTBEHHBIX CUCTEME u | Pazgen 3. OOMEH OCHOBHBIX 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: npumensaTs | Moxyns 1. Cratuueckast onoxumus | TecTol 3auer,
(mponBUHYTHIM | ocHOBHBIE 3akoHBl | Pasnmen 1. BBegenue. Ctpoenue OTKPBITOTO OK3amMeH
YpOBEHB) U METOBI KJIETKU. YTJIeBOABI. JIMIHIBI. THMA
OMOXUMHUYECKUX benxu. HyknenHoBble KMCIOTHI (BompocH! 1
uccnengoBanuit 1s1 | 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 DopMynHpOBKa WNunukatopsl Ortan (ypoBeHb) [Inanupyemsie HanmenoBanue Momyneit u (unn) HanmeHnoBaHne o1ieHOYHOTrO
KOHTpO- KOHTPOJINPYEMOH JIOCTHKECHHS OCBOEHUS pe3yIbTaThl pa3eNnoB AUCITUTUIAHE CpeJncTBa
Tpernii stan Baanernb Monyns 1. Cratndeckas Ouoxumus | Ilpaktuueckue | 3auer,
(BBICOKUTT HABBIKAMHU Paznen 1. Begenue. CtpoeHue 3a/IaHUs DK3aMeH
YPOBEHB) TEOPETHIECKUX KJIETKH. YTJIEeBObI. JINTHALL.
OCHOB Bbenku. HykienHoBbIe KUCIIOTHI
R — B Paznen 2. Butamunsl. ['opMOHEL.
DepMeHTHI
npodeccruonanb M
o onynb 2 luHamuueckas
Hou OMOXUMHS
ACATEIILHOCTH. Paznen 3. OOMEH OCHOBHBIX I'PYTIIT
BEILIECTB U SHEPTUU B KUBOU
cucTeMe
Paznen 4. buoxumus msica,
MSICOTIPOJTYKTOB, MOJIOKA U
MOJIOKOTIPOTYKTOB
OIIK-2.2 IlepBslii 3Tamn 3HATh: Mogyns 1. Cratndeckas Ouoxumus | TecTs 3auer,
OcymiecTBisieT (TIOpOTOBBII OCHOBHBIE Paznen 1. Begenue. CtpoeHue 3aKPBITOTO JK3aMeH
BHIOOp 3aKOHOB U | YPOBEHB) 3aKOHBI KJIETKU. YTJIeBOABI. JIMIHIBI. THTA
METOJIOB } eCTECTBEHHOHAYY benku. HyknenHOBBIE KUCTIOTHI
HCClIeJOBaHUN HBIX TUCLUILTHH Paznen 2. Butamunsl. ['opMOHEL.
€CTECTBEHHBIX DepMeHTHI
JUISL peieHus
HayK JJIs Mopyns 2 Ilunamuueckas
pelnieHus CTaH/IapTHBIX OMOXHMHUS
KOHKPETHOMI 3ajnat B | Pasnen 3. O6MeH OCHOBHBIX TPYIIIT
3a71a9n npodeccroHanbH BEILIECTB M SHEPTUH B )KUBOMN
npohecCHOHATBH OH IEATENBHOCTH | cucteme
Ol IeSITEIILHOCTH Pasnen 4. buoxumus msca,
MSICOTIPOJTyKTOB, MOJIOKA U
MOJIOKONIPOYKTOB
Bropoii atan YMmerhb: Moayns 1. Cratndeckas Ouoxumust | TecTs 3auer,
(MponBHUHYTHIN | 0GOCHOBBIBATE Paznen 1. Beenenue. Ctpoenne OTKPBITOTO DK3aMeH
YPOBEHB) OCHOBHBIE KJIETKH. YTIIeBObL. JINIUAbL. THTA
ecTecTBeHuble 1 | PEIKH. HyKICHHOBBIC KHCIOTEI (BOTIpOCHI ISt
Paznen 2. Butamunsl. ' opMOHEL. oTpoca)
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Kon
KOHTPO-

DopMynupoBKa
KOHTPOJIUPYEMOMH

WNunukatopsl Orar (ypoBeHb) [Tnanupyemoie HaumenoBanue mosyneit u (1n) HaumenoBanue o1ieHOUHOTO
JIOCTIKCHUS OCBOCHHS pe3yIbTaThl pa3enoB TUCIUTIINHEI CpencTBa
ouosornueckue | DepmenTs
3aKOHBI u | Monyns 2 Jlunamuyeckas
peanu3oBbIBaTE | OHOXMMHS
X s | Pasnen 3. OGMEH OCHOBHBIX IPYIIII
npodeccHoHab BEIIIECTB 1 DHEPTUU B )KHBOU
. cucremMe
HOH
Pasnen 4. buoxumus msca,
ACATCIEHOCTH MSICOTIPOTyKTOB, MOJIOKA U
MOJIOKOTIPOJTYKTOB
Tperuii 3tan Baagers: Monymne 1. Cratnyeckas Onoxumus | [lpaktuueckue | 3auer,
(BBICOKHIA OCHOBHBIMU Pazpen 1. Beegenue. CtpoeHue 3aJIaHus DK3aMeH
YPOBEHB) eCTECTBCHHBIMH, | KICTKH. VYrnesonsl. JInnuael.
Guonornueckum | PeIKH. HyKIeHHOBbIC KHCIOTBI
- - Pazpen 2. Butamunsl. 'opMOHBIL.
DepMeHTHI
npogeccuoHalb M )
onyJib 2 JluHaMmuueckas
HBIMH OHOXUMUS
HOHATHAMH, @ | Pasnen 3. O6GMeH OCHOBHBIX TPYIIT
TAaKKE MCTOIAMM | perrecTB ¥ SHEPTUU B )KUBOM
HpI/I pCHIeHI/II/I CUCTEME
obmenpodeccro | Paznen 4. Buoxumus msca,
HaJIbHBIX 33124 MSCOIPOIYKTOB, MOJIOKA U
MOJIOKOTIPOJTYKTOB
OIIK-2.3 [TepBsrii aTamn 3HATDL: Monuyns 1. CraTuueckas ouoxumusi | TecTbl 3auer,
HemoHcTpupyer | (mOporoBbIit TEOPETUUECKHE Pazpnen 1. Beegenue. CtpoeHue 3aKpPBITOTO DK3aMeH
yMeHHe YPOBEHB ) OCHOBBI KJICTKH. YTJICBOBI. JIMTIHIEL. THTIA
NIPUMEHSIT OUOXHMMHH, benku. HykiieMHOBBIE KUCIOTHI
KOHKDETHBIE OCHOBHBIE Pa3nen 2. Buramunsl. 'opMOHEL.
3aKOHBI U DepMeHTHI
BOIIPOCHI
METOIBI Monyns 2 lunamudeckas
€CTECTBEHHBIX obMeHa BelecTs OnoxuMHus
HayK JJIs U OHEPIHU B | pasnen 3. O6MEH OCHOBHBIX IPYIII
KOMITJIEKCHOTO KMBOH CHCTEME | pemyecTs M SHEPIUH B KUBOI
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Kon
KOHTPO-

DopMynupoBKa
KOHTPOJIUPYEMOMH

Wnnnkatopsl Ortan (ypoBeHb) [Tnanupyemsie HanmenoBanue Momyneit u (unn) HammeHnoBanue o1ieHOUHOTO
JOCTHKCHHUS OCBOCHUS pe3yIbTaThl Pa3AenoB AUCLUIIIMHEI cpencTaa
peLeHus cucreme
MPOU3BOACTBEHH Paznen 4. buoxumus msica,
BIX 32124 MSICOTIPOIYKTOB, MOJIOKA U
MOJIOKOIIPOJYKTOB
Bropoii atan YMeTh: Mognyns 1. Cratndeckas Ouoxumus | Tects 3auer,
(IpOABUHYTHI | pUMEHATH Paznen 1. Begenue. CtpoeHue OTKPBITOTO DK3aMeH
YPOBEHB) KOHKpETHbIE KJIETKH. YTJIeBObL. JIMIUAabL. THIIA
3AKOHEL u | benku. HyKkienHoBbIe KHCITOTBI (BoTIpOCH! ISt
METOIBL Paznen 2. Buramunsl. 'opMOHEL. orpoca)
DepMEHTHI
OMOXUMHH B
Mopyns 2 Iunamuueckas
KOMILUIEKCHOM GUOXIMILS
peHIcHIH Pasnen 3. O6MeH OCHOBHBIX TPYIIIT
HPOU3BOACTBCHH | perecTB U SHEPTUU B )KUBOM
bIX 3a71a4 CHCTEME
Paznen 4. buoxumus msica,
MSICOTIPOTYKTOB, MOJIOKA U
MOJIOKOIIPOJYKTOB
Tpetwuii atan Baagern: Monyns 1. Cratuueckas ouoxumus | [Ipaktuueckue | 3ager,
(BBICOKMIA HUCIIONIb30BaTh Paznen 1. Begenue. CtpoeHue 3a/TaHUs JK3aMeH
YPOBEHB) IIOJTy4CHHBIE KJIETKH. YTIIeBOIBL. JIunu sl
AHAHHUS u | benku. HyKkIenHOBbIC KHCIOTHI
yMeHns B Paznen 2. Buramunsl. 'opMOHEL.
DepMeHTHI
KOMIUIEKCHOM
Monyns 2 luHamMudeckast
peHICHIN OmoxuMus
HPOU3BOACTBCHH | paspnen 3. O6MEH OCHOBHBIX TPy
bIX 3a/1a1 BEIIIECTB M DHEPTUH B )KUBOI
CUCTEME
Paznen 4. buoxumus msica,
MSICOIIPOIYKTOB, MOJIOKA U
MOJIOKOIIPOJYKTOB
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2. OIMCAHHUE HOK%SATEJIEI\/'I N KPUTEPUEB OLIEHUBAHUA
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 BbmonHeHo 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

)

30




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 NMOKA3ATeJIsl
KOMIICTCHIMH  «BJIAZIETb»: BO3MOKHOCTBI0 HCHOJIB30BAHHA TEOPETHYECKHUX OCHOB
0MOXHUMHH B IPO(ecCHOHATLHOM 1eATeJIHLHOCTH.

HpaKTI/I‘{CCKI/Ie 3aJJaHusA

1. Buonorunueckast HEHHOCTb MUIIEBOrO O€JIKa ONPEAEIIeTCs ...

2. I'mpponu3 GesKoB B KeIyA0YHO-KUIIEYHOM TPaKTe OCylIecTBIseTcs nporeazamu. OCHOBHOM
IIPOTEA30M JKEIyIKa SIBISAETCH. ..

3. MpblmieyHoe COKpalleHHe OOYCIIOBJIEHO HAJIMYUMEM B MBIIICYHOM BOJIOKHE HECKOJIBKHX
6CJIKOB, KOTOPLIMU ABJIAOTCA. ..

4. Temneparypa IJIaBICHUS )KUPA ONPEAEISIETCs €ro. ..

5. @epMeHThl KENyI0YHO-KUIIEYHOTO TPaKTa, THAPOIM3YIOIME OEIKH, NENCUH, TPUIICUH M
XUMOTPUIICHH SIBJISIIOTCS ...

Kuaroun:

1. IMPHUCYTCTBUCM HC3aMCHHUMBIX aMUHOKUCIIOT

IICTICUH

AdKTHH 1 MHO3HUH

JKUPHOKHUCIIOTHBIM COCTAaBOM

gl sjwin

OHAOIICIITUAa3aMU

OIIK - 2.2. OcymecrBisieT BbIOOP 3aKOHOB ¥ MeETOAOB HCCJeI0BAHUI
€CTeCTBEHHbIX HAYK /ISl pellleHus KOHKPETHOI 3a1aun nNpodecCHOHATBLHOMH 1eITeJIbHOCTH

IlepBrblii 3Tan (MOPOroBoi YpoBeHb) — MOKa3biBaeT cGOPMHUPOBAHHOCTH MOKA3ATe/IA
KOMIIETCHIIHN «3HATh»: TeOpeTHYeCKHe OCHOBbI OMOXMMHHM, OCHOBHbIC BONPOCHI 00MeHa
BelIeCTB U JHEPTUM B )KUBOM CHCTEMe

TecroBble 3a1aHUA
1. 'uapOKCHIBHYIO IPYNIY B paJlKaJie MMeIOT (BbIOPATh ABAa PaBHJIbHBIX 0TBETA):
a) cepuH
0) anmaHuH
B) TPEOHUH
T') IUCTEHH

2. AKTHBHBII LEHTP CJI0KHOI0 (pepMeHTA BKIKOYAeT (BLIOPATh OAMH OTBET):
a) aMUHOKHUCJIOTHBIE OCTAaTKH

0) aMUHOKHUCIJIOTHBIE OCTAaTKH, aCCOLMUPOBAHHBIE C HEOETKOBBIMU BEILIECTBAMU
B) HEOEIIKOBbIE OPraHMUECKUE BEIECTBA

') METaJLIbI

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

0) TUPOKCHH

B) aJpE€HAIINH

') UHCYJIUH

4. IlypuHOBBIMH OCHOBAHMSIMH SABJIAKOTCA (BHIOPATH 1BAa NPABUJILHBIX OTBETA):
a) aJicHUH
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0) ypauun
B) IIUTO3UH
') FyaHUH

5. 'uaposiu3 caxapo3bl NPUBOIUT K 00pa30BaHUIO (BHIOPATH OIMH OTBET):
a) IIIOKO3bI U TaJlakTO3bI

0) rIIIOKO3bI U MAHHO3BI

B) TJIFOKO3bI U (PYKTO3BI

T') TJIIOKO3BI U TITFOKO3bI

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

6. HpoanaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBHEC. OJIHFOCQXQPI/I}IBI MOI'YyT OTHOCHTBCHA K
BOCCTAaHAB/IUBAKOIIEMY THIIY HJIU K HE¢ BOCCTAHABJIMBAKIIECMY THUILY, B 3AaBUCUMOCTH OT
HaJIn4yus CBOﬁO}]HOl"O TNIMKO3U/IHOI'0 TMIPOKCHJIA. Onpene.mne, K KaKOMY THUIIY OTHOCATCHA
YriieBOoaAbI IPUBECACHHBIC HUIKE.

Ha3zBanue yriesoaa Tun
1. manbTO32 a) BOCCTaHABJIMBAIOIINN
2. caxapo3sa
3. nakTo3a 0) HE BoCcCTaHABJIMBAIOIIMMA
4. Tperayiosza
Kirou:
1. 2. 3. 4.
a 0 a 0

Bropoii 3Tran (MpOABHHYTBHIH YPOBeHb) — INOKa3biBaeT C(OPMHPOBAHHOCTb MOKA3aTesIsl
KOMIIETEHIIUH «YMeTb»: INPHUMEHATh OCHOBHbIC 3aKOHbBI M MeTOAbl OMOXMMHMYECKHUX
HCCJIEIOBAHNH U1 PeLIeHUs 32124 NPOo(ecCHOHAIBLHOMN 1eATEeJIbHOCTH.

3agaHuA OTKPBITOrO THIA (BONMPOCHI AJIsl OIIPOCA):

1. T'opMOHBI CHHTE3UPYIOTCS >K€lle3aMU BHYTpPEHHEH WM cMellaHHOH cekpenuu. [IpuBenute
IIpUMep TOPMOHOB, KOTOPbIE CUHTE3UPYIOTCS KEJIe301 CMEIIaHHOM CeKpeLuu.

2. B pe3ynprare peakuuil IIFOKOHEOT€HE3a CHHTE3MPYETCs TUIIOK03a. Peaknuu 3Toro myrtu W,
COOTBETCTBEHHO, (DEPMEHTHI UX KAaTAIU3UPYIOLIHE, HAXOIATCS B IUTOIUIA3ME KJIETOK. YKaXuTe
OpraH opraHu3Ma KHBOTHOTO, TJIC OCYIIIECTBIISIETCSI CHHTE3 TJIFOKO3bI 0 NOVO.

3. CnoxHble OeNKM COCTOAT U3 OeNKOBOM M HeOesnkoBoi yacTu. HeOenkoByro 4acTh MOJEKYJIbI
CJIO)KHOTO O€NKa MOTYT MpPEJCTaBIATh BEIIECTBA PA3IMYHBIX KIACCOB. YKaXHTE Ha3BaHHE
TPYIIIIBI CIIOKHBIX OEJTKOB, T/Ie HEOCIKOBAs 4YacTh MPEICTABIICHA JTUITHIOM.

4. BogopacTBopuMble BUTAMUHBI U MX MPOU3BOJHBIE BXOJSAT B COCTAaB CIOKHBIX (DEPMEHTOB.
OnaBUHAICHUHIMHYKICOTH SIBIsSIETCS KOo(epMEeHTOM psia (EepMEHTOB, KaTaIW3UPYIOLIMX
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OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIC PCAKIIMM B  KJICTKC. yKa)KI/ITe, MMPOU3BOAHOC KaKOT'O
BHUTaMHHA BXOJHUT B COCTaB AaHHOI'O KO(bepMeHTa.

5. CUHOHUMOM 3HEPruM Jisi KUBOU cuctembl siBisieTcss AT®D. DTo CI0oXKHOE COCTUHEHUE, B
COCTaBe KOTOPOTO HAXOMATCS YIIICBOIHBIN OCTaTOK, a30THCTOE OCHOBaHUE, (hochopHas KUCIOoTA.
[IpuBenuTe oOIIee HA3BAaHUE TAKOT'O COSAMHEHUSI.

Karoun:
1. | uHCYIUH, TJIIOKAaroH
2. | medeHsn
3. | TumonpoTen bl
4, | ButamuH B,
5. | HyKJI€OTH]I

Tpernii 3Tan (BbICOKHI YypOBeHb) — MOKa3bIBaeT C()OPMUPOBAHHOCTHL INOKaA3aTE/IsA
KOMIICTCHIIMH  «BJAJeTb»: BO3MOKHOCTBI0 HCIIOJIb30BAHUS TEOPETHYECKHUX OCHOB
0MOXHMHM B IPO(ecCHOHATBLHOM 1eATeJILHOCTH.

IlpakTHyeckue 3aganus

1. Pa3BuTHe BTOPUYHBIX HOJOBBIX MPU3HAKOB Y KMBOTHBIX CTUMYJIHPYIOT IMOJOBbIE FTOPMOHBI.
VYKaxxuTe ropMOH, CTUMYJIMPYIOLUI pa3BUTHE BTOPUUYHBIX IOJOBBIX PU3HAKOB y CaMIIOB.

2. Cucrema kinaccupukanuu (HepMEeHTOB HPEANoaraeT JeJeHHue Ha KJIacC B 3aBHCHMOCTH OT
THUIIA PEAKINA, KOTOPhIE OHU KaTAM3UPYIOT. YKaXHUTE KOJIMIECTBO KIACCOB (DEPMEHTOB.

3. BoaenstoT pasinyHble BUABI MHIMOMPOBAHUS aKTMBHOCTH (PEPMEHTOB, OJHUM U3 KOTOPBIX
ABJIIETCS KOHKYPEHTHOE MHIMOUPOBAaHUE. YKAXHUTE CTPYKTYPY KOHKYPEHTHOI'O HHIHOUTOpA.

4. PaznuuHble (hepMEHTHI MPOSABISIOT MAaKCUMYM aKTUBHOCTHU INPH PA3IUYHBIX 3HaueHHAX pH.
OOBIYHO 3TO T€ 3HAYEHHUS, KOTOPbIE XapaKTepHBbI JJIi TOrO MecTa, rjae paboTaeT JaHHBII
depment. IlpuBeaure 3HaueHue pH, mpu KOTOPOM MpOSBISETCS MaKCHUMajbHas aKTUBHOCTb
dbepmeHTa KelyaKa MerncuHa.

5. WcTtoyHMKOM amMMuaka B OpraHuM3Me SBISIOTCS Pa3IMYHbIE a30TCOJEPKAlINE BEILIECTBA,
00MEH KOTOpBIX MPUBOJIUT K €ro o0pa3zoBaHuI0. MoueBHHA CONEP)KUT HECKOJIBKO aTOMOB a30Ta.
VYkaxuTte Ha BO3MOKHOCTh 00pa30BaHMs aMMHaKa U3 MOYEBUHBI B OPraHU3Me KHUBOTHOTO.

Kuaroun:

TCCTOCTCPOH

MIECTh

CTPYKTYpa, of00Has cyocTpary

10-25

S E RN

He o0pazyercs

OIIK - 2.3. [leMOHCTPpUpPYeT YMeHHe NMPUMEHSATh KOHKPeTHbIe 3aKOHbI U MeTOIbI
€CTEeCTBEHHBIX HAYK /I KOMILJIEKCHOI'0 PellleHUsI IPOM3BOACTBEHHBIX 3a/1a4
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IlepBrlii 3Tan (MOPOroBoii YPOBeHb) — MOKA3bIBaeT C(POPMHUPOBAHHOCTH MOKA3aTeJIsl
KOMIIETEHIIHH «3HATb»: TeOPeTHYeCKHe OCHOBbI OMOXMMMH, OCHOBHbIC BOIIPOCHI 00MeHa
BELECTB M DJHEPI'MH B )KMBOM cHCTeMe

TecToBblE 3aHaHUA

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

0) nMu3uH

B) BaJIUH

T') TUCTUIUH

2. Paaumkajgbl aMHHOKHCJIOTHBIX OCTATKOB TNOJHIENTHAHONH Nenu He YYacTBYWOT B
(opMHPOBAHUM CTPYKTYPBI MOJIEKYJIbI 0ej1Kka (0JMH NPABUWIbHBIH 0TBET):

a) MepBUYHAL

0) BTOpUYHAas

B) TPETUYHAs

T') YETBEPTUUHAS

3. ®epMeHTHI HEOOPATUMO HHIHOMPYIOTCS MO JelicTBUeM (0O1MH NPaBHJIbHbIN OTBET):
a) JINITHJIOB

0) aMHHOKHUCJIIOT

B) MOHOB TSDKEJIBIX METAJIOB

T) YIJIEBOJIOB

4. B cocTaB HYKJ1€0TH/Ia BXOAUT (OIMH NPABHJIbHBIH O0TBET):
a) MeHTo3a

0) a30TUCTOE OCHOBAHUE U MEHTO3a

B) a30THCTOE OCHOBaHHE

') a30THCTOE OCHOBaHUE, MEHTO03a, (ochOpHas KUCIOTA

5. Crepounanbl AABJISIIOTCA MPOU3BOAHBIMH (OMH MPABUJIbHBIN 0TBET):
a) (heHaHTpeH

0) LIMKJIOTIEHTaH

B) nepruipoeHaHTpeH

T') LIMKJIONEHTAaHIIePruapoeHaHTPEH

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

6. IIpouuraiiTe TeKCT W YCTAHOBUTE COOTBeTcTBMe. B mpomecce cuHTe3a Oenka M
HYKIIEMHOBBIX KHCJIOT HCHOJIB3YETCHA MaTpula, Ha KOTOpOﬁ U MPOUCXOAUT CHHTEI.
YcraHoBHuTE COOTBETCTBHME JTAIly IEPEHOCa INeHEeTHYeCKOH HH(OpMAanHMU MCIOJIb3yeMOoi
MATpPHILL.

Ha3Banue 3Tana nepexnoca Ha3Banue MmaTpuibl

1. perrkanus a) M-PHK
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2. TpaHCISIUS 0) ogna nens JIHK

3. TpaHCKPUIIIHUS B) ase nenu JJHK

I') CHHTE3 yIJIEBOJIOB

Jl) CHHTE3 JIUIHIOB

Kuarou:
1. 2. 3.
B a §)

Bropoii 3Tran (MpoABHHYTHIH YPOBeHb) — IMOKa3biBaeT C(OPMHPOBAHHOCTH NMOKAa3aTesIsl
KOMIICTCHIHH «YMETb»: IPHMEHATb KOHKPETHbI¢ 3aKOHbI H MeTOAbl OHOXMMHMH B
KOMIIIEKCHOM pellleHHH NIPOU3BOJACTBEHHbIX 32124

3agaHusi OTKPBHITOrO THIA (BONPOCHI VISl ONPOCA):

1. DHeprus B KieTke oOpasyeTcs 3a cueT peakuuil (HocGopuampoBaHHs, KOTOPBIE MOTYT
OCYILECTBIIATHCS 33 CUET NPSAMOro NepeHOca YHEPIUU CBSI3U U ocTaTka (POCPOPHON KUCIOTHI OT
cyOcTpara M ONOCPEIOBAHHOTO IMEPEHOCa 3a CYET YHEPTHH, 00Pa3yIOMICHCs B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX peakIUsaX. YKaKUTe crioco0 00pa3oBaHMsl SHEPIUU B PEaKLUAX TTIMKOJIN3A.
2. Y MIIEKONUTAIOUIMX CYLIECTBYET BBICOKAsl MOTPEOHOCTh B (DeHUIIATIAaHUHE. Y Ka)KUTE IPUUUHY
3TON NOTPEOHOCTH.

3. K nunmupaM OTHOCAT OpraHWYEeCKUE BEILIECTBA CJIOXKHO3(DUPHOW HPUPOIBI, XOPOILIO
pacTBOpUMBIE B OPraHUYECKUX HEMOJIAPHBIX PACTBOPUTENIAX M IUIOXO PACTBOPUMBI B BOJAE U
MOJISIPHBIX PACTBOPUTEISAX. YKAXKUTE TPYITY JUIHIOB, T IIOMHUMO OCTAaTKa CIHPTAa M KUCIOTHI
HOPUCYTCTBYET OCTATOK YIJIEBOJA.

4. Monekyna Oenka MMEET HECKOJIBKO YpOBHEH OpraHu3allid — IMEpBUYHBINA, BTOPUYHBIM,
TPETUYHBIM M uyeTBepTHUHBIA. Kaxaplii M3 HUX cTaOuinM3upyeTcsl OIpeleIeHHbIMH BUIaMU
XUMHUUYECKON CBS3H. YKAKUTE CBSI3b, CTAOMIM3HPYIOLIYI0 BTOPUYHYIO CTPYKTYPY MOJIEKYJIbI
Oenka.

5. Yamie Bcero kiaccu(ukanui0 BUTAMHUHOB OCYIIECTBIISIOT HA OCHOBE UX (PU3UYECKUX CBOMCTB
— 10 OTHOUIGHHIO K PAacTBOPUTEII0 HMX MOAPA3ACNAOT Ha IKUPOPACTBOPUMBIE H
BOJIOPACTBOpPHMBIE BUTaMUHBL. OJHAKO BHUTaMHUHAM JTUX TPYII COOTBETCTBYET M pa3Has
¢du3nonaoruueckas Harpy3ka. YKaxuTe (Pu3n0JIOTHUECKYIO POJb BOAOPACTBOPUMBIX BUTAMUHOB.

Kuaroun:

cyoctpaTHOe GochopumupoBaHre

CHUHTC3 TUPO3HHA

TJIMKOJIUIIU IbI

BOJIOPOJIHAS CBSI3b

SHEI RN

Ko(epMeHTHl (EPMEHTOB

Tperuii 3ranm (BBICOKHII YPOBE€Hb) — IOKa3bIBaeT C(OPMHPOBAHHOCTL IOKA3aTeJsA
KOMIICTEHIMH «BJIAeTh»: UCIOJb30BATh MOJYYCHHbIC 3HAHUS U YMEHHUS B KOMILJICKCHOM
peleHuN MPOU3BOJACTBEHHBIX 3a/1a4

IIpakTuyeckue 3aaHus
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1. [TpuHATO CUMTATH, YTO OPTAHUYECKUE KUCIIOTHI, B COCTaBE KOTOPHIX HAXOAUTCS JIBE U OOJIbIIE
KpaTHBIX CBS3€H, SBISIOTCA TOJMHEHACHIIEHHBIMH U BXOASAT B COCTaB BuTamuHa F.
Onpenenure, OTHOCUTCA JIM JIMHOJNEBas KHUCIOTa K IIOJMHEHACBIIIEHHBIM OPraHU4eCKUM
KHCJIOTaM.

2. Onpenenurte 3aps] aMMHOKHUCIOTBHI JIM3MHA, A KoTopoi 3HaueHue MOT paBno 9,74, B
pactBope ¢ pH <7.

3. H3BecTHO, 4YTO ONTHYECKOM AaKTHBHOCTBHIO OO0JIAAAIOT COCIUMHEHUsS, B CBOEM COCTaBe
coJieprKallre HECUMMETPUYHBIE aTOMBbI Yriiepoja. YKaxuTe, OyAeT JIM aMUHOKHCIOTA TIUIH
UMETh ONITUYECKUE U30MEPBHI.

4. Ormpenenute, CKOJIBKO MOJEKYJI aneHO3UHTpU(POCHOPHON KHUCIOTHI 00pazyeTcss Mpu
OKHCIICHMH MOJICKYJbl TIHUIEPUHA O MOJOYHOM KHCIIOTHI TOJA BO3JCHCTBHEM (EpMEHTOB
[JIMKOJIN3a, €CJIM Ha aKTUBALMIO IIIUIEpUHA 3aTpadnBaercs Mojekyna ATO.

5. B nupyBaTAErMApOreHa3sHOW peakluud NO0J BO3JACHCTBUEM MUPYBATAECTHUIPATA3HOTO
(GhepMEHTHOTO KOMILIEKCa M3 THUPOBUHOTPAJAHONW KHCIOTHI oOpasyercs aneTumn-KoA, CO,,
HAJIH+H". Omnpenenute, kakoe kommuectBo AT® MokeT 00pa3oBaThCs U3 TOMYydEHHBIX
MeTabOIHUTOB.

Karoun:
1. | orHOCHTCH
2 +1
3. | He Oyzer
4, |1
5 3

OuneHovnblie cpeacrea AJisi MIpOBECACHUSA l'lpOME)KyTO‘IHOifI arreCcralumn

[IpomexyTouHas aTTecTanys IPOBOJUTCS B BUJIE 3aU€Ta U SK3aMeHa.

3auyer BBICTABISETCSA MpENojaBaTesieM B KOHLE HM3y4eHMs pas3jena TUCHUIUIMHBI Kak
pe3yNbTaT TEKYIIEro KOHTPOJISL.

Ecin cryneHT He copaBwiIcsd C 4YacThIO 3aJ@aHUM  TEKYHIEr0 KOHTPOJA, €My
IPEIOCTABIISAETCS BOZMOKHOCTh CAATh 3a4€T Ha UTOTOBOM KOHTPOJILHOM MEpPONpPUATHHU B (hopme
OTBETOB Ha BOIIPOCHI K 3a4ETY WM TECTOBBIX 3a/laHUM K 3a4ETY.

DK3aMeH NPOBOJIUTCS B YCTHOUM (pOpMeE € yueTOM pe3ysIbTaTOB TEKYLIEro KOHTPOJIS.

OueHouHBbIE cpeICTBA /15 NPOBeIeHUs IK3aMeHa
ATTecranus mpoBOAUTCS B GOpME YCTHOTO dK3aMeHa.

Bonpocsl quis 3auera
1. OcHoBHBIC dTambl pa3BuTus Oumoxumuu. CraThueckas U JUHAMUYecKass Ouoxumus. Poib
OTCYCCTBCHHBIX YYCHBIX B PA3BUTHH onoxuMuu. 3HaueHUEe OHOXHUMHHU JIIA 6I/IOJ'IOFI/II/I,
MEAMIIMHBI, CEITLCKOTO X0341CTBA.
2. @yHKIMH OEJIKOB B OpraHu3Me.
3. CTpyKTypHBIE KOMIIOHEHTHI OE€JIKOB - aMHUHOKHCIOTHI. VX cBoiicTBa. MeToJbl M3y4yeHHUs
cocTaBa OENKOB.
4. Knaccudukanus aMUHOKHCIIOT. MOHOAMHHOMOHOKapOOHOBBIE KUCIIOTHI, UX CTPOCHHUE U POJIb
B ) KU3HCACATCIIbHOCTH.
5. MoHOaMUHOAMKapOOHOBBIE KMCIIOTHI, X CTPYKTYpa M 3HaYeHHE B a30TUCTOM OOMEHE.
6. JlnaMMHOMOHOKAapOOHOBBIE KUCIIOTHI, UX CTPOCHHUE U OUOJIOrHYecKas poJib.
7. ApoMaTH4ecKrue aMUHOKHUCIIOTHI, UX CTPYKTYpa U OOMEH B OpraHu3Me.
8. Crpoenue OenkoB. THUIBI XMMHYECKHX CBSI3e B MoJieKyse Oenka. YPOBHU OpraHU3aIiu
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OenkoBbIX MoJieKys. COBpeMEHHBIE METO/bl M3YUYEHUs! CTPYKTYphl U CBOHCTB OenkoB. Dopma
OCIIKOBBIX MOJICKYIL.

9. ®u3NKO-XMMHYECKHE CBOWCTBAa OEIKOB (MOJIEKYJISIPHBIM BEC M METOJbl €0 OIpeAcieHUS,
KOJUIOUTHOE COCTOsTHUE, aM()OTEPHOCTh OEIKOB).

10. Peakuuu ocaxxaeHust OEITKOB.

11. XapakTepucTuka OCHOBHBIX IPYII MPOCTHIX OEIKOB: MPOTAMUHOB U THCTOHOB, AJIbOYMHHOB
Y T7100yJIMHOB, NIPOJIAMUHOB, INIIOTEJIMHOB, CKJIEPOIIPOTEU-HOB (IIPOTEUHOUIOB).

12. Cnoxusbie O6enku - mpoTeuasl. X kiraccudukanms. beakoBbIii KOMIIOHEHT U MPOCTETHYECKAs
rpynna B IpoTenax.

13. Hykieonpotenipl, UX XUMUYECKOE CTpOeHUE. THUIIbI HYKJIIEMHOBBIX KUCIIOT, UX XUMUYECKUI
COCTaB U CTPOECHHUE.

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

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

16. ®depMeHTH KaK OHOJIOTHYECKHE KaTaJM3aToOpbl OCNIKOBOM mpupojasl. OOmue CBOWCTBa
(bepMEeHTOB.

17. AxTuBanus 1 MHaKTUBaLMsI EpMEHTOB B Opranusme. Posib 3TUX MPOLIECCOB.

18. Crpykrypa ¢epmenToB. MexaHusM neicTBUsS (epMEHTOB. PoJIb aKTHBHOTO IIEHTpa B
KaTaquTH4ecKoil pyHkuuu hepmeHTa (Ha mpuMepe aleTHIIXOJINHICTEPA3hI).

19. Kunernka ¢epmenraTuBHbIX mporeccoB. CybOcrpatHas koHctanta (Ks) m KoHCTaHTa
Muxasmmca (Km).

20. HomeHnkiaTtypa u kiiaccupukanust pepMeHTOB.

21. XapakTepHuCTHKa Kjacca THIpoas.

22. Tpancdepaspl, ux KilaccupuKamus, CTPYKTypa W MEXaHW3M JCHCTBHSA Ha TIpUMEpe
TpaHCaMUHAa3.

23. Okcuupopenykraspl. XUMHUEcKas HpUpoja KO(PEepMEHTOB M MEXaHU3M JIEHCTBHUSA
OKCHUJOPEIYKTa3.

24. O6mias XxapaKTepuCTHUKa U KJIacCU(UKAIUs BUTAMUHOB.

25. Xapaxtepuctuka xxupopactBopuMbix (A, D, E, K u F) u Bonopacrsopumsix (C, P, H u
rpynnsl B) BuTamMHHOB: cTpoeHMe, (PU3MKO-XMMHUYECKHE CBOMCTBA, MPU3HAKM aBUTaAMHHO34,
CyTOYHasi HOpMa, CoJIep’KaHKie B IPOAYKTAaX M yuacTHe B OOMEHE BEIIeCTB.

26. OOmas xapakTepUCTHKa »ejle3 BHYTPEHHEW cekpeuuu. Poiib TOpMOHOB B peryssiuu
GbyHKUUI opraHu3Ma 1 oOMeHe BelecTB. B3zanumopaelicTBue Mex 1y SHAOKPHHHBIMU XKeJle3aMH.
27. Xumuueckas npupoza U (pusuosornyeckasi posib BaXKHEHIINX TOPMOHOB TMIIO(H3a, MOJIOBBIX
TOPMOHOB, TUPOKCHHA, a/IpeHaJIMHAa, UHCYJINHA, KOPTUKOCTEPOUI0B. 3a00JIeBaHus, CBI3aHHbBIE C
TUIep- U THIO(QYHKIMUSIMH SHAOKPUHHBIX JKEJIe3.

28. buonornyeckas posib yrieBOJ0B B OPraHU3ME YEIOBEKaA.

IK3aMeHALMOHHBIE BOIPOCHI 110 Kypcy OMOJIOrH4ecKoil XMMHH

1. OcHoBHBIC dTambl pa3BuTus Oumoxumuu. CraThueckas U JuHAMU4YecKass Ouoxumus. Ponb

OTCYCCTBCHHBIX YYCHBIX B PA3BUTHH OMOXMMHH. 3HAYEHHE ONOXWMHU JJIA 6I/IOJ'IOFI/II/I,

MEJUIMHBI, CEJIbCKOTO X035 CTBa.

2. @yHKIMH OEJIKOB B OpraHu3Me.

3. CTpyKTypHBIE KOMIIOHEHTHl OETKOB - aMHUHOKHCIOTHL. WX cBoiicTBa. MeToapl W3y4deHHs

cocTaBa OENKOB.

4. Knaccuduxanusi aMuHOKUCIOT. MOHOAMHUHOMOHOKapOOHOBBIE KUCIIOTHI, UX CTPOEHUE U POJIb

B ) KU3HCACATCIIbHOCTH.

5. MoHoaMHUHOIMKapOOHOBBIE KUCIOTHI, UX CTPYKTYpa U 3HAYCHHE B a30TUCTOM OOMEHE.

6. JInaMHHOMOHOKAapOOHOBBIEC KHCIIOTHI, UX CTPOCHUE U OMOJIOTHYECKAsT POJIb.

7. ApoMaTH4ecKrue aMUHOKHUCIIOTHI, UX CTPYKTYpa U OOMEH B OpraHu3Me.

8. Crpoenue OenkoB. THUIBI XMMHYECKHX CBSI3e B MoJieKyse Oenka. YPOBHU OpraHU3aIiuu

OenkoBbIX MoJieKyJ. COBpeMEHHBIE METO/bl M3Y4YEHUs! CTPYKTYpbl U CBOWCTB OenkoB. dopma
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OEITKOBBIX MOJICKYII.

9. ®U3MKO-XUMHUYECKHE CBONCTBAa OEIKOB (MOJICKYJSAPHBIH BEC W METOJBI €r0 OMpeIecHUs,
KOJIJIOUIHOE COCTOSIHHE, aM(POTEpHOCTH OEIKOB).

10. Peakumu ocaxaeHus OEIKOB.

11. XapakTepucTrKa OCHOBHBIX TPYII MPOCTHIX OEJIKOB: MIPOTAMUHOB M THCTOHOB, aIbOYMHUHOB
U TJI00yJIUHOB, IPOJIAMUHOB, TNIIOTETUHOB, CKJIEPOIPOTEU-HOB (IIPOTEMHOUIOB).

12. Cnoxxusie 6enku - mporeuasl. Mx kinaccudukamnus. beakoBblii KOMIIOHEHT U TPOCTETHYECKAs
rpynna B MpoTeuax.

13. Hykneonporeuasl, X XMMHUYECKOE CTpOEHUE. TUIIbI HYKJIIEMHOBBIX KUCIIOT, UX XUMUYECKUI
COCTaB U CTPOCHHE.

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

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

16. ®depMeHTHl Kak OHOJOTHMYECKHE KaTaau3aTopbl OenkoBoil mpupoabl. OOmme CBOHCTBa
(bepMEeHTOB.

17. AkTUBanus 1 MHAKTHBALKS (PEPMEHTOB B OpraHu3me. Pois 3Tux mporeccos.

18. Crpykrypa ¢epmenToB. MexanusMm aeiicTBusi (epMeHTOB. Poilb akTHMBHOrO ILIEHTpa B
KaTauTUYecKor QyHKIuu pepMeHTa (Ha mpuMepe areTUIXOJIMHAICTEPashbl).

19. Kuneruka QepmeHTaTUBHBIX IporeccoB. CybOcrpartHas koHcTaHTa (Ks) um KkoHcTaHTa
Muxasmuca (Km).

20. Homenknatypa u kiiaccupukanus pepMeHTOB.

21. XapakTepucTHKa Kj1acca T'MJIpoJas.

22. Tpancdepasbl, ux KilaccupUKalusa, CTPYKTypa U MEXaHU3M JEHCTBUS Ha NpUMepe
TpaHCaMHUHAa3.

23. Oxcunopenykra3pl. XuUMHYECKas MpUpoJa KOPEpPMEHTOB U MEXaHHU3M JIeHCTBUA
OKCHUJOPENYKTa3.

24. O61mas XapakTepucTUKa U KilacCu(UKalys BUTAMUHOB.

25. Xapakrepuctuka xupopactsopuMbix (A, D, E, K u F) u BogopactBopumsix (C, P, H u
rpynnsl B) BUTaMUHOB: cTpoeHHe, (DU3MKO-XMMHUYECKHE CBOWCTBA, NMPU3HAKUW aBUTaAMHMHO3a,
CyTOYHas HOpMa, COJEpKaHUE B MPOAYKTaX U yyacTUE B OOMEHE BEILECTB.

26. OOmas xapakTepUCTHKa >XKejle3 BHYTpEeHHeW cekpeuuu. Poiab TOPMOHOB B pEryisuuu
¢GyHKIMI opranu3Ma u oOMeHe BellecTB. B3auMmoeiicTBre Mexay 3HI0KPUHHBIMU KeJIe3aMHU.
27. XuMuueckas npupoja U (u3noIorudeckas posib BAXHEHIIMX TOPMOHOB runodusa, mojaoBbIX
TOPMOHOB, TUPOKCHHA, a/ip€HaJINHA, UHCYJIMHA, KOPTUKOCTEPOUI0B. 3a00JIeBaHNs, CBSI3aHHBIE C
TUIEep- U THHO(YHKIUSIMU SHIOKPUHHBIX XKelle3.

28. OOuue moHsATUs 00 OOMEHEe BEIIeCTB B OopranusMe. JMajeKTH4ecKoe eIMHCTBO MPOIECCOB
acCUMWIIIMKM M JuccuMuiauuu. OcHOBHOM oOmeH. IloHsATHE O MPOMEXYTOYHOM U
HHEpreTHYecKoM ooMeHax. Makpospruueckie coeIMHEHNUS.

29. buonornyeckas posib yIi€BOJ0OB B OPIraHU3ME YEIOBEKa.

30. Ilytu pacmana monwcaxapuaoB W JUCAXapUIIOB B KETyIOYHO-KUIIEYHOM Tpakte. Cynb0a
BCOCABIIINXCS MOHOCaXapHua0B.

31. I'nuxoreHHast pyHKIMs TeYeHH (CUHTE3 U pacraj IIMKOTeHa B IIEYEHH).

32. I'mukonu3 U TTUKOTeHOIN3 KaK UCTOYHUKU SHEPTUHU B YCIOBUAX aHa’poOno3a. CoBpeMeHHast
cXeMa IIMKOJIN3a.

33. XUMHU3M CHUPTOBOTO OpPOKEHMs, €r0 CBA3b C TIMKOIM30M. Jlpyrue BHIbI OpOoXKeHus, MX
HCIIOJIb30BaHUE.

34.  AbdpoOHOe  mpeBpalieHHWE  YITEBOJAOB:  OKHUCIUTENbHOE  JIEeKapOOKCUIUPOBAHUE
NUPOBUHOTPaAHON KHCHOThI, UK KpeOca. IleHTO3HBIH (amOTOMUYECKH) LMK OKHUCICHHS
YIJIEBOJIOB.

35. DHepreTuueckuii 6anaHc Mpu oOMEHE YIIIeBOIOB.

36. OOpa3oBaHue U HCMOJIB30BAHUE MOJOYHOH M MUPOBUHOTIPAJHOM KHCIOT B OpPraHHU3ME.
['moxoHeoreHes.

37. Perynsuus yrieBoIHOTO OOMEHa.
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38. CoBpemenHass Teopusi Omojormueckoro okucieHus. CTpykTypa, QYHKIMH M MEXaHU3M
JerdcTBUs PEPMEHTOB JIBIXATECIILHOM T1CTIH.

39. buonornveckoe OKMCIEHUE U OKHCIUTEIbHOE (POChHOpUINpOBaHHE.

40. Ponms AT® B 00OMEHHBIX TIPOIIECCaX M )KU3HEACATEIHHOCTH.

41. buonoruueckas pojib JUIUIAOB B OpraHU3Max YeJIOBEKA U )KMBOTHBIX.

42. Knmaccudukanus JIMIHI0B.

43. CtpykTypa U GU3HKO-XUMUIECKHE CBONCTBA KUPOB.

44. dochonunuapl, X KIaccudukanus, cTpoeHue, OnoIoru4eckas poib.

45. OOmas XapakTepUCTUKa CTEPUHOB M CTEPUIOB: CTPOCHHUE, CBOMCTBA, paclpOCTpaHEHHE.
CBsI3b CTEPUHOB C TOPMOHAMHU M BUTAMHHAMHU.

46. [lepeBaprBaHN€ U BCACHIBAHUE )KMPOB B KEIYAO0YHO-KUILIEYHOM TpakTe. JKeauHble KUCIOTHI,
UX CTPYKTYpa U pojib B 0OMEHE >KHUPOB.

47. IlepeBapuBanue U BcacbiBanue GochOIUIIIOB U CTEPUIOB.

48. PecunTes xupoB U GpochHoaunuI0B B CTEHKE KHIIIEUYHHKA.

49. O6men xupoB B opranuzme. Oxucnenue riuiepuHa. CoBpeMeHHasi TEOpHsl P-OKUCICHHUS
BBICILIMX UPHBIX KUCJIOT (C YETHBIM M HEYETHBIM YHCIIOM YIJIEPOJHBIX aTOMOB, HEIPEIEIbHBIX
KHCJIOT). a-OKUCJIEHHE BBICIINX )KUPHBIX KUCIIOT.

50. CuHTE3 BBICIIUX KUPHBIX KUCIOT B OpraHU3Me.

51. buocuHTe3 TPUTTUIEPUIOB B (HOCHOTUITHIOB.

52. O6MeH cTepHI0B B OpraHu3Me (CUHTE3 M paclaj] X0JeCTEPHHA).

53. DHepreTuueckuil 6aaHC MPU OKUCIEHUU JIUIUIO0B (FKUPOB).

54. OomeH anetmin-KoA.

55. Perynsnus u HapyIiieHue )XupoBoro oomena. O0pa3oBaHue alleTOHOBBIX TEJ B TICUCHHU.

56. 3HadyeHue ONKOB B )KU3HEICATEILHOCTH OpraHu3MoB. A30TUCThIN Oananc. Hopmbl Oenka B
nuTaHuu. buonormueckas meHHOCTh OenkoB. benmkoBwie «pe3epBb». CKOpPOCTh W TiyOWMHA
OOHOBJICHMSI OEJIKOB Pa3IMYHBIX OPIaHOB M TKAHEH.

57. O6men mpoctbix OenkoB. IlepeBapuBanue O€IKOB B JKEITYJOYHO-KUIIEYHOM TPAKTE IMPHU
Y4acCTHH TMPOTEOTUTHUYECKHX (PepMeHTOB. Pojb COISHON KHUCIOTHI B MEpeBapUBAHUU OENKOB.
BcacbiBanue npoaykToB nepeBapuBaHUsl.

58. 'nuenme 6eNKOB B KMILIEYHUKE U ITyTH 00€3BPEKMUBAHUS TPOYKTOB THUCHHUS.

59. O6mue nmytd oOMEHa aMHHOKHUCIOT. THIbI J€3aMUHUPOBAaHUS AMHHOKUCIOT. DepMEHThI
JI€3aMUHUPOBaHNA. MeXaHN3M OKUCIUTEIBHOTO 1€3aMUHUPOBAHHUS.

60. TpancamMMHMpOBaHHE aMUHOKHUCIIOT Mpu mHocpenctse ¢oconupuaokcais. buomornueckas
POJIb TOTO IpoLECCa.

61. Cs3p mpoleccoB J€3aMUHHPOBAHUS W TpaHCAMMHMpOBaHHs. buonornueckoe 3HaueHUE
HENPSIMOT0 J€3aMUHUPOBAHUS.

62. JlexapOokcUIMpOBaHUE aMHUHOKHUCIOT. Poib OMOreHHBIX aMMHOB B OpraHM3ME M MYTH HUX
pacmaja.

63. KoneuHble nOpoAyKThl oOMeHa aMUHOKUCIOT. OOpa3oBaHMe aMMuaka M TYyTH €ro
00e3BpeKUBAHUS.

64. CoBpeMeHHas TeOpHsl CUHTE3a MOYEBUHBI.

65. buocunre3 Oenka B opranuzMe. Poib HYKJICMHOBBIX KHCIOT B OHMOCHHTE3e Oelka.
MatpuyHblii MEXaHHU3M CHHTE3a OellKa.

66. Perynsius 6nocuHTe3a 6emnka.

67. PacnieruieHre HyKJIEMHOBBIX KUCIIOT. JIeCTpyKIMs a30TUCTBIX OCHOBAHMIA.

68. bruocrHTEe3 MypHHOBBIX ¥ MHPUMHUINHOBBIX HYKJIECOTH/IOB.

69. MaTpHu4HBIN CUHTE3 HYKJIEUHOBBIX KUCIIOT.

70. B3auMocBsi3p 0OMeHa yIJIeBO/IOB, JTUIHI0B, OEITKOB U HYKJICMHOBBIX KUCIIOT.

71. YpOBHH perymsiiiuu MPOIeCcCOB XU3HEACATEIHPHOCTH (0OMEHA BEIIECTR).

72. O6mas 6MoxuMHUYecKas XapakTepUCTHKA BOJIBI (COJepkKaHNUE U paclpeesieHe B OpraHu3Me
U KJIETKE, coCTOsiHUE BO/bl). Pusnonornyeckas posib Boabl B opranu3me. OOMeH BOAbI.

73. Ponib MUHEpaNBHBIX BEIIECTB B OPraHU3Me U UX OOMEH.
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74. BydepHble cHCTEMBI OpraHu3Ma U MEXaHU3M WX JICUCTBUSI.
75. Perynsiust BOJTHO-COJIEBOTO OOMEHa.

METOAUYECKHE MATEPUAJIbIL, ONPEIEJAIOIIHUE ITPOLEILYPbI
OINEHUBAHUS 3HAHUU, YMEHUU, HABBIKOB U (UJIN) OIIBITA
AEATEJIBHOCTH

Texkyuuii KOHTPOJIb

TectupoBanue A1 NPOBEACHUS TEKYILET0 KOHTPOJIS MPOBOJIUTCS ¢ MOMOIIBI0 CHCTEMBI
JTUCTAHIIMOHHOTO OOydYeHMsI WU KommbloTepHoi mnporpammbl KTC-2,0. Ha TtectupoBanme
orBogutcsi 20 MuHyT. Kakaplii BapuaHT TECTOBBIX 3aJaHui BKiIodaeT 20 BOMPOCOB.
KonuruecTBo BO3MOXKHBIX BapHaHTOB OTBETOB — 4 min 5. CTyneHTy He0OXOAMMO BBIOpAaTh OJIMH
IPABWIbHBIM OTBET. 3a KaXKIblil NMpaBUWIbHBIA OTBET Ha BOIIPOC IpHUcBauBaeTcs 5 OajlioB.
[lIkana mepeBoma: 19-20 mpaBUIBHBIX OTBETOB — OILEHKA «OTIHYHO» (5), 15-18 mpaBuUiIbHBIX
OTBETOB — OLIEHKA «X0opo1o» (4), 12 mpaBUIIbHBIX OTBETOB — OLIEHKA «yJOBJIETBOPUTEILHOY (3),
1-11 npaBUITBHBIX OTBETOB — OIICHKA «HE YJOBIETBOPUTEILHOY (2).

Omnpoc Kak CpeACcTBO TEKYIIEro KOHTPOJS MPOBOIUTCS B (hOpME YCTHBIX OTBETOB Ha
Bompochl. CTy/IeHT OTBEYaeT Ha MOCTAaBJIEHHBIN BOIPOC Cpa3y, BpeMs Ha MOJArOTOBKY K OTBETY
HE MPEJOCTaBISAETCS.

[IpakTrueckue 3agaHusl Kak CPEICTBO TEKYIIEr0 KOHTPOJS MPOBOASATCS B MHCbMEHHOM
¢dopme. CTyneHTy BblIaeTcs 3aaHue U npenocrasisercs 20 MUHYT AJ1s HOATOTOBKU K OTBETY.

IIpomeskyTOYHAs aTTEeCTALMSA

3auer BBICTABJISAETCS O pe3yibTaTaM TEKyILIero KOHTpos. Eciau cTyaeHT He cripaBuics
C YacCThIO 3aJlaHUM TEKYIIEro KOHTPOJI, €My IpPEJOCTaBIIsETCS BO3MOXKHOCTh CIaTh 3a4eT Ha
UTOTOBOM KOHTPOJHLHOM MEPOTNPHUSATHU B (pOpMe OTBETOB Ha BOMPOCHI K 3a4ETy MM TECTOBBIX
3a/IaHUM K 3a4eTy.

DK3aMeH MPOBOAMTCA B YCTHOU ¢opme. M3 sKk3aMeHAIIMOHHBIX BOMPOCOB COCTABISETCS
20 »K3aMeHANMOHHBIX OuieToB. Kaxplii OWJIET COCTOMT U3 TpexX BompocoB. KomruiekT
HK3aMEHAIIMOHHBIX OWUIIETOB MpEACTaBleH B Y4eOHO-METOAMYECKOM KOMIUIEKCE AMCIUILTHHBI.
Ha nonroroBky k 0TBETY CTyA€HTY npenocTanisieTcst 20 MUHYT.
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