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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHbBI

B1.0.28 — Buoxumus

1. Wncp v HaumeHOBaHMe HanpaBrieHUS NOArOTOBKMU:
06.03.01 bruonoruga

2. NMpodunnb noaroToBKK: Gronorus

3. Keanudmkauma (cteneHb) BbINyCKHUKA: 6akanaBp

4. ®Dopma oby4eHums: OYHas

5. Kacheppa, oTBevarLwasn 3a peanmsaumo QUCLUNIIUHBI: onoxmmmnm m

PM3MONOrNKN KNeTKu

6. CoctaButenu nporpammbl: degopvH  [Omutpun  Hukonaeswmu,
BronomyecKX HayK, AOLIEHT

7. PekomeHpgoBaHa: HMC meguko-6ronoruyeckoro dgpakynbTeTa, npoTokon Ne 3 ot
22.04.2024r.

8. YuebHbI1 roa: 2025/2026 CemecTp(-bl): 4

) EnpuHues A.T.
= 15.05.2024 r.

KaHOouoar



9. Llenu n 3apauv y4e6HON AUCLUMNNUHDI:

LUenb - packpbiTve 0OWWMX 3aKOHOMEPHOCTEN CTaHOBMEHUS, OpraHusauum u
NnpeBpaLLleHNss XUMUYECKUX BELLECTB B KUBbIX CUCTEMAX, PONN BUOXMMMYECKUX
MPOLECCOB B >KM3HEAEATENbHOCTM OpraHM3amMoB W (POPMMPOBAHWE LIENOCTHOMO
npeacTaBreHns 0 XXMBOM MUpe.

3apaum Kypca: BblIACHEHUNE 0cobeHHOCTEN BMONOrMYecknx CoeaMHEHUN, BXOOALWMX B

COCTaB >MBbIX OPraHU3MOB; MW3y4YeHWe CTPOEHUs U YHKUMIA OenkoB, XMPOB,
YyrneBoOoOB;  KayeCcTBEHHOE U KONMYECTBEHHOe  onpederieHMe  BeLLecTs,
NpUHagnexawmx K pasfMyHbIM KraccaM OpraHWYeckMX COEeAVMHEHWN; W3ydeHue

3aKOHOMEPHOCTEN Pa3BUTUS Ha OCHOBE XMMWUYECKMX NpeBpalleHuid; dopMUpoBaHue
nNpeacTaBneHnii 0 NpUMeHeHUn BUOXMMUYECKMX METOOOB B AMArHOCTUKE pPasfUYHbIX
3abonesaHu U NAToONOrUI.

10. Mecto y4yeOGHOM AucuunuHbl B cTpykTtype OOIll: YyebHas pgucuumnnuHa
oTHocuTCs K obsizatenbHom Yactu 6noka b1 OlMOI1 06.03.01/ buonorus (6akanasp).

11. MnaHupyemble pe3ynbTaTbl 00y4YeHMA no AucuunnuHe/moaynio (3HaHuS,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUpyeMbiMU pe3ynbTaTaMu OCBOEHMUA

obpasoBaTenbHOM MNporpaMmbl  (KOMNETeHUMAMU) U UHAUMKAToOpaMu  UX
AOCTUXEeHUA:
Kog HasBaHue Koga(bl) WHamnkaTop(bl) lMnaHnpyemble pesynbTaTtbl 06y4eHns
KOMMeTeHLMm
OlK- | CnocobeH OrlK- OdeMoHcTpupyeT 3Harb: XapakTepucTuKy OCHOBHbIX
2 NPUMEHSITb 2,1 NoOHUMaHune Knaccos Buomonekyn: 6enkos,
NPUHUMNBI NPUHLMNOB yrneBoaoB, nuMnuaos, BUTaMWHOB;
CTPYKTYpHO- OYHKLMOHMPOBAHUS | CTPYKTYPY, MEXaHM3M OeNCTBUSI, CNocoObl
dYHKLMOHaNbHOWM cucTembl perynauun d¢epmMeHToB, QyHKUunn ATO,
opraHusauuu, xnsHeobecneveHuss | NAD(P)H, obwyto cxemy katabonuyeckux
ncnonb3oBaTtb W rOMeocTaTU4eCKON | NPOLEeCcCcoB, [MNKOMU3, MNYyTU OKUCMEHWUS
dusnonoruyeckune, perynaumu MOHO- " nonucaxapuvaos, nyTu
uMTonornyeckue, XM3HEHHbIX hyHKUMIA | meTabonnama nupysBaTta, uukn Kpebca,
Buoxumunyeckue, y pacTeHui, OTL, mMuTOXOHAPUWN, XEMUOCMOTUYECKYHO
B6uomanueckne XMBOTHbIX Y Teopuio MwvTtyenna, TPaHCMNOPTHbIE
MeToAbl aHanm3a YyenoBeka, CNocobbl | CUCTEMbl BHYTPEHHEN MUTOXOHAPWUANbHOM
0N OLEHKM 1 BOCMPUATUS, MembpaHbl,  JHepreTudeckui  H6anaHc
KoppeKLn XpaHeHus un OblXaHus,  perynauuio  gbiXxaTenbHbIX
COCTOSIHUS XUBbIX nepegauu npoLeccos, OKUCTIUTENbHbIN
00BEKTOB 1 MHdopmMaLun, neHTo3odocaTHbIN MyTb, OOLLYH CXemy
MOHUTOPWHra OpUeHTUpyeTCcH B oKucneHus aMUHOKUCIIOT, LmKn
cpeabl ux COBPEMEHHbIX MOYEBUHBbI, [B-OKUCMNEHUE XUPHbIX KUCMOT,
obutaHus MeToaUYEeCKMX 06LLY0 XapaKTepucTuky aHabonuyeckmx

nogxodax, KoHuenum
AX 1 npobnemax

NpoLeccos, IIOKOHEOreHes,
TMMOKCUNATHBIA LMK, BUOCUHTES XKMUPHbIX

dusnonoruu, KUCHOT, CUHTE3 aMWUHOKUCIIOT.
umMTOnornu,

onoxmmmn, YmeTb: OpPUEHTUPOBATLCA B
orodusnkm, METOOMNYECKNX noaxoaax,
UMMYHOJIOrK cucTtemMaTusanpoBaTb 3HaHUSI O CTPOEHUM,
dyHKUNAX BaXkKHENLLNX KriaccoB
OGuomonekyrn, BbISBNATb  OCOOGEHHOCTU
obmeHa BellecTB B pasnuyHbIX

BGronorM4Yecknx cuctTemMmax.

Bnagetb: HaBblkamMu aHanusa Hay4HOro

MaTtepuana, BbIABIATb NPUYNHHO-
cnegcTtBeHHbIe CBA3N B npoueccax
Pa3BnUTUA OMonorMyecknx CUCTeM Ha




MOJIEKYNSAPHOM YPOBHE.
OlK- | CnocobeH Or1K- MpumeHsieT 3HaHue | 3HaTh: NPUHLAMbI COBPEMEHHbIX
2 NPUMEHSATb 2,3 NPVHLUMMOB BUOXMMUNYECKMX MEeTOO0B ans
NPUHUMMBI KNeTo4HON onpedeneHnst KOHLUEHTPaUMM OCHOBHbIX
CTPYKTYPHO- opraHusaumm Ouonornyeckux Momnekyn W  U3ydeHus
yHKLMOHANbHOM BGuonormyeckux meTabonuyecknx npoLEeCccoB,
opraHusauum, 06bEKTOB, NPOTEKAIOLLMX B XMNBbIX OpraHn3mMax.
ncnonb3oBaTb Buodunanyecknx  un | Ymetb: NPUMEHATb COBpPEMEHHbIE
dusmnonornyeckue, BMoxXMMmnyYeckunx OMoxmmmnyeckne MeToAbl ANd aHanuaa
umuTonorunyeckue, OCHOB, MeMOpaHHbIX | BUONOrMYecKnX MaKpOMOMEKyr, U3y4eHUst
Broxummnyeckue, npoLeccos n | obmeHa BeLlecTs.
B6uomnanyeckme MONEKYNSAPHbIX
MeToAbl aHanusa MexaHU3MOB Bnagetb: HaBblkamu paboTtbl  Ans
ONst OUEHKn U XN3HEOeAaTeNbHOCTH, | KONMYECTBEHHOIO n KayeCTBEHHOro
KOppeKLn UMMYHOIIOTUN, a | nsydeHmss BUONOrMYECKUX MaKpPOMOSEKYIT,
COCTOSIHUS XKMBbIX Takke HaBblkamu peLueHns 3agav no
0b6bekToB " 9KCNepyMeHTanbHbIX | onpedeneHuto, KOHCTaHTbl  Mwuxaanuca,
MOHMWTOPWHra MEeTOA0B ONns | cKopocTu  (hepMeHTaTUBHOM  peakuuu,
cpenpl nx peLleHns MOJEKYNSAPHOW aKTUBHOCTM U T.A.
obuTaHus npodeccuoHarnbHbIX
3agay
OlK- | CnocobeH OlMK- | MposiBnsieT 3HaHue | 3HaTb: MPUHLMNbI ycTpouncTBa
8 ncrnonb3oBaTb 8,1 OCHOBHBbIX TUMOB | COBPEMEHHOIO BGroxummnyeckoro
MeToabl cbopa, aKCneaMUMOHHOro 1 | obopygoBaHUMs U OCHOBbI  paboTbl C
0bpaboTkn, nabopaTtopHoro annapartypou ans N3y4yeHus
cMcTemMaTmMsauun un obopyaoBaHus, OuoNorMyeckux CUCTEM Ha KIETOYHOM
npeacraBneHus ocobeHHocTEN YPOBHE.
nonesow " BbIGpaHHOro YMeTb: NpOBOAUTbL UCCIESOBaAHMS
nabopartopHon obbekTa _ | kKa4YecTBeHHbIX N KONTMYECTBEHHbIX
vHopmaumw, NPOECCUOHANbHON | poasatenei MeTabonnava KneTku.
MPMMEHATH ACHTENBHOCTU | BnageTs: HaBblkamu paboTkl ¢
HaBblku paboTbl C yCnoBuM ero
COBPEMEHHbIM conepxanms COBpPEMEHHbBIM NabopaTopHbIM
o6opyaoBaHmem, 06opyaoBaHNEM.
aHanuMsupoBaTtb
nony4YeHHble
pe3ynbTaThbl

12. O6bemM gncumnnuHbl B 3a4eTHbIX eauHulax/yacax— 4/144.

CDopma HPOMe)KYTO‘-IHOﬁ aTTecTaumn — 3K3aMeH

13 TpymoemkocTb No Buagam y4yebHomn paboTbl:

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTtpam
Ne cemecTpa Ne cemecTtpa 4
AyaNTOpPHbIE 3aHATUS 68 68
nekymm 34 34
B TOM
wmche: npakTnyeckme
nabopartopHbie 34 34
CamocTtodarenbHasi paborta 40 40
B TOM YMChe: KypcoBas
pabota (NpoekT)
dopma MPOMEXYTOUHOM 36 36
aTTectaumm
(3k3ameH — _ 4ac.)
UToro: 144 144




13.1. CopepxaHne QUCLMUNIIUHLI:

n/ | HanmeHoBaHue CopaepxaHue pasgena AUCUUNANHBI Peanusauus pasgena auncunnnmHbl
n pasgena C NOMOLLbIO OHNaWH-kypca, OYMK*
ANCLMNIUHBI
JNlekuun
1. Buoxumusa: npeg | buoxmmus: npegmeT, 3HavYeHue. OYMK «Buroxumusi» Ha nnatgopme”
1 MET, 3Ha4YeHne MeToapbl nccnegoBaHus. OneKTPOHHbIN yHMBepcuTeT BIY"
Xapaktepuctika | X@PaKTEpUCTMKa OCHOBHBIX KIaccoB https://edu.vsu.ru/course/view.php?i
OCHOBHBIX BGuomonekyn. AMUHOKUCIIOTbI, UX d=2441
KIacCoB CTpOeHue u knaccugukaums. Pusmko-
Bromonekyr. XMUMWUYECKME CBOWCTBA aMUHOKUCHIOT:
AMUHOKNCHOTBI 1 | ONTUYECKas aKTUBHOCTb, KpUBbIE
Benku. TuTpoBaHusa. ObpasoBaHue NenTMaHoOn
cBa3u. MNentugpl, Gnonornyeckoe
3HaveHue nentuagos. benku.
Knaccudukauwms. MNpocTbie u crnoxHole
6enkn. PasgeneHue 6enkoB. YpoBHU
CTPYKTYPHOWM opraHunsauuun 6enkos.
PubpunnspHble 6enkn, rnobynsipHbie
oenku.
1. | depmeHThI: depmeHThI: obLias OYMK «Broxmmusi» Ha nnatdopme”
2 CTPYKTYpa, XapakTepucTtuka, knaccudumkaumsa. Mexa [OnekTpoHHbIN yHuBepcuteTt BIHY"
Knaccudukaums, HU3M JencTBus PepMeHTOB. YpaBHEHNEe https://edu.vsu.ru/course/view.php?i
MexaHn3M Muxaanunca-MeHTeH. YpaBHeHune d=2441
AEeNCTBNS 1 JlanHyneepa-bepka. 3aBMCMMOCTb
perynsaums CKOPOCTU hepMEHTATMBHOMN peakuum oT
Temnepatypbl 1 pH cpegbl. HrmMbuTOpHI
N aKTMBaTOpbI.
1. | Katabonuam u OyHkumm ATO, NAD(P)H. Obwasn cxema |QYMK «Buoxumusay Ha nnatgopme”
3 aHabonuam KaTabonmyeckmx NpoLeccoB.Yrnesoabl. |[ONeKTPOHHLIN yHBepcuteT BIry"

["MNKONU3 — OCHOBHOWM NMYTb OKUCINEHUS
yrnesogos. [lytn metabonuama
nupysata. Liukn Kpebca, 3TL,
MUTOXOHAPUN. XeMMOCMOTHUYEeCKas
Teopus

MuTyenna.TpaHCNOPTHbIE CUCTEMBI BHY
TPEHHEN MUTOXOHOPWANBHOM
MeMOpaHbl. QHepreTuyeckun banaHc
AbixaHus. OkucnuTenbHbIn
neHTo3odocdatHbii NyTb. ObLasn
cxXema OKUCIEHUS aMUHOKMCNOT. Linkn
MOY€EBUHBI. JIunuagpbl. B-okucneHme
XUPHbIX KncnoT. Obwasn
XapakTepucTuka aHabonm4eckmx
npoteccos. [MOKOHeoreHes.
PeuvnpokHas perynsaums
rNIOKOHEOreHe3a U rMukonnsa.
MMmnokcunaTHbIN UKnKn. buocuHTes
XWUPHBIX KNCNOT. CUHTE3 aMUHOKUCTIOT.

https://edu.vsu.ru/course/view.php?i
d=2441

JNaBopaTopHble 3aHATUS




n/ | HaumeHoBaHue CopaepxaHue pasgena AUCUUNANHBI Peanusauus pasgena aucunnimHbl

n pasgena C MOMOLLbIO OHMarH-Kypca, QYMK*
AVCUMNITUHBI

2. | Xapaktepuctuka TexHuka 6e3onacHocTu npu paboTe B

1 OCHOBHbIX Broxmmmnyeckon nabopatopum.

KnaccoB LiBeTHble peakummn Ha Gernku.

ovomonekyn. OnpepeneHune 6enka no Jloypw.

AmMuHokucnoTel u | KoHTponbHasa paboTta no

6enku. amuHokucriotam. OnpegenexHve
N303MEKTPNYECKON TOYKM KaseuHa.
PelleHve 3agay no TUTPOBaHUIO
amuHokucnoT. KoHTponbHasa paboTta no
TUTPOBAHUIO
amuHokucnoT.OnpefeneHne akTMBHOCTU
kaTtanasbl. PeweHune 3agay no teme
«AMUHOKMCNOTLI 1 Benkuy».TecT 1 no
Teme «AMWHOKUCIIOTHI N Benkny.

2. | ®epmeHTHI: OnpegeneHne akTMBHOCTM beTa-

2 CTPYKTYpa, dpyKTOhypaHo3naasbl. 3aBUCUMOCTb
Knaccudukaums, CKOPOCTU hepMeHTaTMBHON peakunm oT
MexXaH13M TemnepaTypbl 1 pH cpeabl.

JencTeuns n OnpepgeneHue Km 1 Vmax no
perynsaums 3KCNepMMeHTarnbHbIM ToYKaM. Bnngaxme
MaroHaTta Ha aktueHocTb Cr.
CemuHap no Teme «PepmeHTbI».
(MHrMbuTOPBI, aKkTUBATOPbI.
Knaccudukaumsa pepmenToB). Tect no
Teme «PepMeHTbI».
2. | Katabonuam un OnpepeneHune akTMBHOCTU ypeasbl.
3 aHabonmam CemuHap no Teme «Katabonumam». Tect

no teme «Katabonnam n aHabonumawm.
YacTb 1».

LiBeTHbIE peakuun Ha caxapa.

TecT no Teme «Katabonmam u
aHabonuam. Yactb 2».

13.2. TeMbl AUCUUNANHBI U BUAbI 3aHATUN:

Ne
n/
n

HanmeHoBaHue TemMbl
(pasgena) gucumnnuHel

Buabl 3aHATUN (KONMYECTBO YacoB)

Jlekunn | MNpakTudeckune

JlabopaTopHble

CamocTosTenbHas

paGoTa Bcero

Buoxnmus: npeamer,

3Ha4YeHune
XapakrepucTuka
OCHOBHbIX
BGuomonekyn.
AMWHOKMCIOTHI
oenku.

Krnaccos

10

12 10 32

depmeHTbI:

CTPYKTYpa,

Knaccudpumkauus,
MEeXaHu3M [OencTeus u
perynsuus

10

12

10

32




3 KaTtabonunam " 14 10 20 48
aHabonnam
NToro: 34 34 40 108

14. MeToan4yeckune ykasaH1Ma Ana ody4aroLWmnxca Nno OCBOEHUIO AUCLUNIIUHDbI:

B cootBetctBUM ¢ TpeboBaHuamu PIrOC BO peanusaumss KOMMNETEHTHOCTHOrO Moaxoda
npegycmaTpMBaeTcs LUIMPOKOE NCMONb30BaHMe B y4eOHOM NpoLiecce akTUBHBLIX U MHTEPaKTUBHBIX hOPM
npoBeAeHNs 3aHATMM B COYEeTaHMM C BHeayauTOpHOM paboTon C  uenbio opMUPOBaHMSA W
pasButMa npodeccmoHanbHblX HaBblKoB 06yvatowmxcs. Kaxabin obydatrowmica obecnevyeH gocTynom
K 6nbnmnoteyHeiMm coHaam YHuBepcuteTa U kadepbl. [pn M3ydyeHun auvcuMnivMHbl NpegycMoTpeHa
pabota cTygeHTa B rpynne, opMupylowWas 4YyBCTBO KOMMEKTMBM3MA U KOMMYHMKaBenbHOCTb; a
TaKke camocTosTenbHas paborta, cnocobcTByolas POPMUPOBAHUIO AKTUBHOW JXM3HEHHOW MO3uumu
noBedeHns, akKypaTHOCTU, AUCUUNINHUPOBAHHOCTU. [nNs  ycnewHoro OCBOEHUA OUCLMNIIUHLI
obyyawwmmca pekomeHZyeTcst perynspHas paboTta C HayyHOW nuTepaTypow, NepuoanyecKkumMmu
N3gaHnsAMN, CBOEBPEMEHHOE BbIMOSTHEHNE KOHTPOMbHbIX paboT 1 T.4. Tekywasa aTrectauus siBnsercs
obsA3aTencHoON, ee pe3ynbTaTbhl OLEHMBaKTCA B OannbHOW cMcTeEME U MO pelueHunto kadenpbl MOryT
OblITb  y4TeHbl MNpYM  MPOMEXYTOYHOM aTTectaumMm obyvawowmxca. PopmMoiA  NPOMEXYTOYHON
aTTecTtauum 3HaHWMIN, YMEHMIM M HaBbIKOB OOYy4aloLLMXCS SBMSETCS 3K3aMeH B YETBEPTOM CEMECTPE.

O6GyyeHne nuL C OrpaHWYEHHbIMW BO3MOXHOCTSIMM 340pPOBbS OCYLLECTBASETCH C Y4EeTOM MX
WHOUBMAYANbHbIX NCUXOU3NYECKUX OCOBEHHOCTEN U B COOTBETCTBMM C UHAUBMAYANIbHOW NPOrpamMmon
peabunutaumn. [ns nvu C HapyweHuem cnyxa uHdopmauus no yyebHonm gucuunnuHe (pabouyas
nporpaMma AWCUMNIuHbI, OOHA OLEHOYHbIX CPEeAcTB, OCHOBHAs W OOMNOMHUTENbHas nuTepatypa)
pasmelleHbl Ha obpasoBatensHoMm noptane (http://www.edu.vsu.ru). Ha nekumoHHbIX 1 nabopaTopHbIX
3aHATUSAX NPUM HEOBXOAMMOCTU [OMYyCKaeTCAa MPUCYTCTBME acCUCTEHTa, a Takke CypaonepeBOAYUKOB U
TudnocypaonepeBoynkoB. NMpomexyTouHaa aTTecTauusa onsg nvy ¢ HapyLleHUsIMU criyxa nNpoBOAMTCS
B NUCbMEHHON dopme, Npy 3TOM MCMNoNb3ytTca oblime kputepum oueHmBaHus. MNpu HeobxoanmocTwy,
BpeMs MOArOTOBKM Ha 3aveTe MOXeT OblTb yBenuyeHo. [ns nuu ¢ HapyLlEHUEM 3PEHUst KOHTPOIbHbIE
paboTbl MoOrytT ObiTb 3amelleHbl Ha YycTHoe cobecefoBaHWe MO BonpocaM. Ha NeKUMOHHbIX W
nabopaTopHbIX 3aHATMSAX MpU  HeobGXOAUMOCTW  [OMycKaeTcs npucyTCcTBMEe — accucTeHTta. [lpu
HeoOX0AMMOCTU, BpEMS NOATOTOBKU Ha 3k3aMeHe MoXeT OblTb yBenuueHo. [Ons nuuy ¢ HapylweHUsiMu
OMOPHO-ABUraTeNbHOrO annaparta C y4eTOM COCTOSIHUS MX 340pPOBbSA 4acTb 3aHATUN MOXET ObITb
peanu3oBaHa AUCTaHUMOHHO B dhopMe pecdhepaTtoB 1 OPOPMIIEHMS Npe3eHTauui No TeMam 3aHATUA B
COOTBETCTBMM C y4ebBHbIM nNnaHoM. Ha nekumoHHbIX 1 nabopaTopHbIX 3aHATUSX MNpUM HeobXxoaumocTm
Jonyckaetcsi NpUCYTCTBME accucteHTa. [lpomexyToyHas artrectaums Ans iy € HapylweHUsMU
OMOPHO-ABUraTeNbHOrO  anmnapata npoBoAuTCA Ha oObLWMX OCHOBaHusX, MNpu HeobxogumocTu
npouenypa 3ayeta MOXeT ObITb peanua3oBaHa ANCTaHLNOHHO.

15. NepeyeHb OCHOBHOM U AONOSTHUTENbHON NUTEpPaTypbl, PeCYPCOB UHTEPHET,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDI.
a) OCHOBHasi nuTepaTtypa:

Ne NcTo4uHmk
n/n

CeBepuH, E. C. Broxnmus : yuebHuk / nog peq. E. C. CesepuHa. - 5-e usg. , ucnp. u gon. - Mocksa
1 : TOOTAP- Megua, 2019. - 768 c. - ISBN 978-5-9704-4881-6. - TekcT : anekTpoHHbIn // QBC

"KoHcynbTaHT cTygeHTa" : [canT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970448816.html

6) gononHUTENbHasA nUTepartypa:

Ne MNCcTOYHMK

1 CeBepuH, E.C. Broxumusa [QnekTpoHHbIN pecypc] : y4ebHuk / nog pea. E. C. CeepuHa. - 5-e naa.,
ucnp. u gon. - M. : TBOTAP-Megna, 2016. — Mockea : FTQOTAP-Megua, 2016 .— 768 ¢c. —
Broxmmusa [SnekTpoHHbIn pecypc] : ydebHuk / nog pea. E. C. CesepuHa. - 5-e 13g., ncnp. n gon. -
M. : TOOTAP-Meauna, 2016. — ISBN 978-5-9704-3762-9.




Ne NcTouyHumK
n/n

2 LWampaes A. B. buoxmmus [OnekTpoHHbI pecypc]: ydebHoe nocobue / A. B.lLlampaes - N3pgaTens:
ory, 2014 — 186 c.

http://biblioclub.ru/index.php?page=search

3 CoBpeMeHHble npobnembl Buoxmmnn. MeTtoabl uccneaoBaHUn [ONEKTPOHHBIN pecypc] : y4eb.
nocobue / E.B. bapkosckuin [n ap.]; nog pea. npod. A.A. YnpkuHa. — MuHck: Beiw. wik., 2013. — 491
c.: un. - ISBN 978-985-06-2192-
4.http://lwww.znanium.com/catalog.php?item=tbk&code=64&page=6

4 Tennop, O. Buonormsa 8 3 7/ . Tennop ; NpuH H. ; CtayT Y. — 4-e usg., ucnp. (an.) .— Mocksa :
BVHOM. NabopaTtopus 3HaHun, 2013 .— 452 c. —

<URL:http://biblioclub.ru/index.php?page=book&id=214477>.

5 YKepebuos H.A. Buoxmnmus: yueb. / H.A. XKepebuos, T.H. NMonoea, B.I". ApTtoxoB. — BopoHex: U3a-
Bo BopoHex. roc. yH-Ta, 2002. — 696c.

6 BemnsHyxuH A.A. MNpaktnkym no 6uoxmmum / A.A. 3emnsHyxuH. - BopoHex: U3a-so BopoHex. roc.
yH-Ta, 1993.

B) MHCPOPMaLMOHHbIE 3NEKTPOHHO-00pa3oBaTeNibHblE PECYPCHI:

Ne n/n | Pecypc

1 OnekTpoHHbI YMK, kypc «Brnoxumumsy» - https://edu.vsu.ru/course/view.php?id=2441

16. lNepeyeHb y4yebHO-meTOAMYECKOro obecne4vyeHUsi ANA CaMOCTOATENIbHOM
paboTbl

Ne n/n NcTOYHMK
Buoxmmudeckne metoabl MccrneaoBaHUs EPMEHTOB rnmMokcunaTHoro uukna u UTK :
y4yebHO-meToanyeckoe nocobue ans BysoB (npaktukym) / H.B. CenuBaHoBa, [.H.
L ®epopuH, A.T. EnpuHues ; BopoHex. roc. yH-T .— BopoHex : U3pgaTtenbckuii gom BIY,
2014 .— 39c.
®ananeesa M. WN.. CTpykTypa n yHKUMOHANbHasA poOfib aMWHOKWUCIOT, NEenTMaoB U
5 benkoB: y4ebHoe nocobue ans ctygeHToB By3oB / M.W. ®ananeesa, A.T. EnpuHues,
| O.H. ®egopuH. — BopoHex : N3gatensckun gom BIY, 2016 . .— 69 c.
3 doTocuHTE3 B cxemax : y4ebHoe nocobue ansa ctyg. Bysos / A.T. EnpuHues, [.H.
) ®denopuH ; BopoHex. roc. yH-T1 .— BopoHex : UML Bl'Y, 2009 .— 121 c.

17. O6pa3oBaTenbHble TEXHOJNIOMMU, UCMOJIb3yeMble NMPU peanusauum y4yebHom
OVUCLUMNNUHBI, BKMOYasi AUCTaHUMOHHble obpa3oBaTtenbHble TexHonoruum (OOT,

3neKTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4YeHue):

B uensix peanusauuy QUCLMNIMHBI NPOBOASATCSA pasnuyHble TUMbl NekuMin (BBoAHasi, 063opHas 1 T.4.) ¢
MCMONb30BaHWEM MyNnbTUMeaMa, nabopaTopHble W CEMUHAPCKME 3aHATUS,  KOMMOKBUMYMbl. [lpu
peanusaumyM OUCUMNIVHBI  UCMOMb3YHOTCS  3NEMEHTbl  3NIEKTPOHHOTO 0Oy4YeHMst UM OUCTaHLMOHHbIE
obpaszoBareribHble TEXHOMOMMMK.

QYMK «Broxumua» Ha nnatdopme" SnekTpoHHbIN yHuBepcuteT BIHy"




https://fedu.vsu.ru/course/view.php?id=2441 B KOTOPOM pasMeLleHbl MaTepuanbl Nekunn, Nnpe3eHTauum un
no TeMaM 3aHATUN, ydebHasa 1 Hay4Has nMTepaTtypa no Kypcy, matepuanbsl Ans NOATOTOBKM K TEKYLLUM 1
NPOMEXYTOYHON aTTecTaumm.

1. YUTeHre nekuun c Ncnosib3oBaHnem crana-npes3eHTaunin.

2. MHdopMaLMOHHO-KOMMYHUKALMOHHbIE  TEXHOMOMMM  (KOHCYyNbTauum npenogasatens yepes
TemaTnyeckne QopyMbl U BebuHapbl € MCMNOMb30BaHMEM  3MIEKTPOHHOW  MHAOPMAaLUOHHO-
obpasoBatenbHon cpeapl PIBOY BO "BIY" - ObpasoBaTtenbHbIi nopTan «OMNeKTPOHHbIA YHUBEPCUTET
BIr'Y»(www.moodle.vsu.ru).

3. MHdopMaLmoHHble TexHonormm (goctyn B IHTEpHeT)

4 OBbC«KoHcynbTaHTcTyaeHTarhttp://www.studmedlib.ru/

5. 3HBBIYwww.lib.vsu.ru

6. KoHcynbTaHT nntoc — MHpOpMaLMOHHO-CNpaBoYHas cuctema

7.

1

OBC «YHuBepcuteTckas bubnuoteka online» https://biblioclub.ru/
8. MaTtepmanbHO-TeXHUYECKOe obecnevyeHne AUCLUNIINHDI:

VYueOHas nabopatopusi Ouoxumun u gusznonorun | Tepmocrar TC-80, Becst Ohaus, Cnextpodoromerp CD 56,
pacTeHui (st IIPOBEIECHUS sansaruil | ®OK  KOK-2, Cnekrpoporomerp C@ 2000, Becsl,
CEMHHAPCKOro THIa, Tekymero kouTtpoias u | llentpudyra Eppendorf, Ciektpodoromerp T70+,
MPOMEXKYTOYHOM aTTeCTaIUN) (r.Bopounex, | , Tepmocrarer TC 1/20 CITY u TC 1/80 CI1Y,

wionaae YHuBepcuterckas, 1.1, nom.l, aya. 367)

VYueOHast nabopatopusi MukpoOuonoruu (s | CrenpanusupoBaHHast MeOeb, , MyJIbTUMEANIHHBIN TPOEKTOP
MPOBENCHUS  3aHATHH  ceMuHapckoro  Twma, | BENQ, MoOMIBHBIN dKpaH i mpoekTopa, HoyToyk Toshiba,
TEKYLIEro KOHTPOJISt u npomMexxyTounoir | tepmocrtat TC-80M-2.

aTTeCTaInu) (r.Boponex, 3 0) (011169103
Yuusepcurerckas, 1.1, mom.l, aya. 369)

OueHo4HbIe cpeacTBa ANA NPoBeAeHUs TEKYLEN N NPOMEXYTOYHOMU
aTtrecTauum

MopsigoK  OUEHKM  OCBOEHMSI  oby4vawlwmmucss  yd4ebGHoro  matepuana
onpenensieTcs coaepXxaHvem crieayrLLmMx pa3aenos AMCLUUMNIIMHDI:

HanmeHoBaHune
Ne WHankaTop(bl)
pasgena
n/ KomneTeHuna(n) | OOCTMKEHUSNA OueHou4Hble cpeacTBa
OVCUMMMNUHBI
n KoMneTeHumn
(moayns)

Buoxnmus: npeamer,

3Ha4YeHue.

Xapaktepuctuka OlMK-2 OrK-2,1 Tect 1
1. | OCHOBHBbIX KriaccoB

OrlK-2,3

6uomonekyn. OrlK-8

AMUHOKNCIOTbI U OrK-8,1

oenku.

depMeHTbI: OnK-2,1

CTPYKTYpa, OrliK-2
2. | Knaccudpmkauus, OrlK-2,3 Tect 2

MeXaHu3M AencTBus

n perynauusi
3 Katabonuam u OrK-2 Tecr 3

arabonmau OnK-2,1 Tecr 4



https://edu.vsu.ru/course/view.php?id=2441

HanmeHoBaHue

Ne UHankaTop(bl)
pasgena
n/ KomneTteHumsa(n) | OOCTUXEHUS OueHouHble cpeacTea
AVNCLMMIINHBI
n KOMMeTeHLMm
(Mogynsi)
OlK-2,3

[MpomexyToyHasa aTTecTaums
Bonpocekl k ak3ameHy
cdhopmMa KOHTPOMsi — 3K3aMeH

20. TwvnoBble oOuUEHOYHble cpeacTBa W MeToAMYECKMEe  MaTepuanbl,
onpeaensioLwue npoueaypbl oueHUBaHUA

20.1. TeKyWw M KOHTPOJIb YCNEeBaeMoOCTH

KoHTpornb ycneBaemocTV Mo AUCUMMIMHE OCYLLEeCTBMSETCA C MOMOLUbI CreayLLmX
OLEHOYHbIX CPEeaCTB:

Tema: Buoxumus: npegmMeT, 3Ha4YeHue. XapaKTepI/ICTI/IKa OCHOBHbIX KIitaccoB

B6ruomonekyn. AMMHOKMCAOTbI 1 Benku.
Mpumepbl 3agaHui ansa tecta Ne1

OO0pa3oBaHue BOJOPOAHBIX CBsi3eil B MoJsIeKY e 0e/IKa BO3MOKHO MeK/1y 00KOBbIMH
PaauKaJaMH AMUHOKHCJIOTHBIX OCTATKOB:
1. TIMIMHA ¥ aJlaHuHa,
. TNIyTAMMHOBOM KHUCJIOTBI U CEPUHA,
. CEpHHA M acllaparuHOBOW KUCJIOTHI,
. TPEOHMHA U aclIaparuHOBOW KHUCJIOTHI,
. BaJIMHA U (DeHHUIIaJITaHHHA.

[V SV )

st KaKkoll aMHMHOKHMCJIOTBI BEpPHO cjeaymouee yrBep:xkaenue: «EauHcTBeHHas
AMHMHOKMCJIOTA, COAEPKAINAs 3aMEIIECHHYI0 O-aMHHOIPYNIy, BJHSeT Ha Ipoluecc
CBePTHIBAHUA 0€JIKOBOH LN, TAK KaK CJYKHT MECTOM BBIHY:KICHHOI0 M3ruda memm».
Bri6epuTe npaBUIbHBINA OTBET:

1) ructuaun, 2) npoiauH, 3) MUCTeHH, 4) IUCTUH, 5) TIUIHH.

Kputepum oueHku:

- OLEHKa «OTMMYHO» BbICTABMNAETCA CTyAeHTy, ecrniv u3 20 npennoXxeHHbIX
BOMPOCOB MUHUMYM Ha 18 OH OTBETWI BEPHO;

- OueHKa «xopoLo» ecnu u3 20 NnpeanoXeHHbIX BONPOCOB MUHUMYM Ha 14 OH
OTBETWUIT BEPHO;

- OUeHKa «ygoBneTBoputenbHO» ecnu u3 20 npeanoXeHHbIX BOMPOCOB
MUHUMYM Ha 10 OH OTBETWI BEPHO;

- OUEeHKa «HeyaoBneTBOpuUTENbHO» ecnu M3 20 npeanoXeHHbIX BONPOCOB OH
OTBETUIT BEPHO MEHee 4YeM Ha 7 BOMpOCOB.

Tema: Tema: depmeHTbI: CTPYKTypa, Krnaccudukaumsa, MexaHusm OeicTBUs 1
perynsauusa
Mpumep 3apaHusa ansa tecta Ne2




OnpepennTe K KAKOMY Kraccy OTHOCUTCS (pepMEeHT, KaTanu3npyroLwmn AaHHYH
thepMeHTaTUBHYIO peakLuio
rnytamart + okcanoauertaTt = acnapTaT + 2-oKkcornyrapar:

1.0kcupopeaykrasbl

2. TpaHcdepasbl

3.'mgponasbl

4.J1lnasbl

5./30mepasbl

KpuTepuu oueHku:

- OLEeHKa «3a4YTeHO» BbICTaBNsAETCA CTYAEHTY, ecnu u3 18 npeanoXxeHHbIX
BOMPOCOB MUHUMYM Ha 12 OH OTBETUI1 BEPHO;

- OUeHKa «He 3ayTeHo» - ecnu uM3 18 npeanoXeHHbIX BOMPOCOB OH
OTBETUJ1 BepPHO MeHee YeM Ha 12 BONpocCoB.

Tema: «KaTtabonuam v aHabonmam»

Mpumepbl 3apaHun ana tecta Ne3

OHepreTU4eCcKUin BbIXOA rMUKONN3a B aHa3POOHbLIX YCNOBUSIX COCTaBNAET:
2 ATP;

2 ATP n 2 NADH;

2 NADH,;

8 ATP n 2 NADH;

38 ATP.

agrwNE

PepMeHTbI, y4acTByKOLWMEe B NpeBpaLLeHUM NMpyBaTa B a3pOOHbIX YCITOBUAX:
1. AnaHnngerngporeHasa;
2. AnkoronbaernaporeHasa;
3. JlaktatoerngporeHasa;
4. NMupyeaTtaerngporeHasa;
5. NupyBaTaekapbokcmnasa

Kputepumn oueHku:

OLIEHKA «OTMIMYHO» BbICTABNSAETCS CTyaeHTy, ecnun u3 20 BO3MOXHbIX 6annoe oH HabupaeT 18;
OLIEHKa «XOpOLUO» BbICTaBMsETCA CTyaeHTy, ecnu u3 20 BO3MOXHbIX 6annoB oH Habupaet
MUHUMYM 14;

OLEHKa «yOOBMETBOPUTENbHO» BbICTaBNAETCA CTyAeHTy. ecnn 13 20 BO3MOXHbIX 6annoB oH
HabupaeT MuHUMyM 10;

OLlEHKa «HeyOoBreTBOPUTENBHOY» BbICTABMSAETCH CTYAEHTY, ecnv u3 20 BO3MOXHbIX 6annoB oH
He HabupaeT MuHUMym — 10 6annos.

Tema: «Karadoausm u aHadoIm3M»

Mpumep 3apaHusa ansa tecta Ne4

@epMeHTHI TIIOKOHEOTeHe3a, y4dacTBywume B oOpasoBanuu ¢ocdoeHoanupysara us3
nupyBara:

1) manataerunaporexnasa;

2) ATKOTOJIbIETHAPOTCHA3A;

3) Jlaktatnernaporenasa;

4) [MupyBataeruaporenasa;



5) IupyBaTkapbokcuiaza

KpuTepun oueHku:

OLEHKa «OTNNYHO» BbICTABNAETCHA CTYAEHTY, ecnn u3 16 npeanoXeHHbIX BOMPOCOB MUHUMYM
Ha 14 OH OTBETWUIT BEPHO;

OLIEHKA «XOpOLLO» €Cnun n3 16 npeafioXXeHHbIX BONPOCOB MUHUMYM Ha 12 OH OTBETUI BEPHO;
OLEHKa «YyAOBMNETBOPUTENIbHO» ecnn u3 16 NpeanoXeHHbIX BOMPOCOB MUHMMYM Ha 8 OH
OTBETUI BEPHO;

OUEHKa «HeyaoBneTBOPUTENbHO» ecnn M3 16 nNpeanoXeHHbIX BOMPOCOB OH OTBETWUN BEPHO
MeHee, YeM Ha 8 BONpoCoB.

TpeboBaHuA K 3awmTe nabopaTropHom padboThl

OBnageHne MeToan4yeckumMmn Npuémamm.

BbinonHeHune paboTbl.

Odbopmnenune pabotel (HaseaHue, uenb, xoa paboTbl, BbIBOAbI).

3HaHWe NpyHUMNManbHbIX OCHOB MeToAa, UCNOoNb3yeMoro B JaHHOW paboTe.

- OLEHKa «3a4YTEeHO» BbICTABNSAETCHA CTYAEHTY, €Cn  CTYAEHT BbIMOMHUIT BCE NepeyvncrieHHble
TpeboBaHus;
- OLEHKa «He 3a4TeHO» €ecnv CTYAEHT He BbIMOMHMI XOTA Obl OOHO M3  MEepPeYUCIIeHHbIX
TpeboBaHui;

PesynbTaTbl TEKyLLEN aTTecTauumn oueHuBalTcs B GannbHOW cUCTEME U MO PELLEHUIO
kacbegpbl MOryT GblTb 3a4TEHbI B KA4ECTBE NPOMEXYTOYHON aTTecTaumm obydatoLmxcsi.

20.2. NpomexyToyHan aTTrecTauums

MpomMexxyToyHas aTTectaums No ANCLUMMNIMHE OCYLLECTBNSETCA C NMOMOLLbIO CreayoLmnx
OLIEHOYHbIX CPEACTB:

Bonpochbl K 3Kk3ameHy

. dusnyeckune cBoMCcTBa aMUHOKUCIIOT (ONTUYECKME CBOWCTBA, KpVBble TUTPOBAHWUS).

Knaccudumkaumns ammHOKMCNOT. AMUHOKUCIOTBI C rnapooBHBIMY HEMOMNAPHLIMUY pagvKanamu.

AMWHOKMCNOTBI C MOMAPHBIMWU pagnkanamu.

AMWHOKMCNOTEI C 3apsXKEHHBbIMU paguKanamu.

Xumundeckune ceonctea AK, obpasoBaHue nenTugHom CBA3W.

. HectaHgapTHble aMVHOKMCNOTHI.

MenTnabl, nx cTtpoeHue, buonoruyeckas poneb.

. Benkn n ux dpyHkuun. NpocTble n cnoxHele Genku.

. dopMupoBaHue BTOPUYHOM CTPYKTYpPLI. a- U b-KepaTuHsbl.

. TnobynsipHble 6enku. TpeTudHasi u YeTBEPTUYHAS CTPYKTYpbI.

. OCHOBHbIEe MOHATUSA H3UMONOTNN (KOPEPMEHTbI 1 KOAKTOPbI, XONodepMeHT 1 anodPepMeHT,
TUNbI peakumn, Katanusmpyemblx pepmeHTamm).

12. EAVHULbLI aKTUBHOCTM (DEPMEHTOB.

13. MynbTnepMeHTHbIN KOMIEKC.

14. dakTopbl, BANSKOLWMNE HA aKTUBHOCTb (PePMEHTOB.

15. AKTUBHBIW LIEHTP.

16. MexaHun3m genctens hepMeHTOB.

17. CneumdnyHOCTb OENCTBUSA (DEPMEHTOB.

18. 3aBMCMMOCTb CKOPOCTM PEPMEHTATUBHOWN peakumm OT KOHUEeHTpaumm cybcTpaTa. YpaBHeHune

Mwuxaanuca-MeHTeH.
19. Onpegenenne KM 1 MakcMManbHOW CKOPOCTU rpadpudeckum nyTem.
20. Tunbl MHIMGUPOBaHKA PepMEHTOB.

PR OONDUAWNR

= O



21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

N3oepmeHTbl U M30GhOpPMBI.

Annoctepudeckue epMeHTblI.

OxkunpgopenykTasbl.
TpaHcdepasbl.
Mmpponasbl.
JInasbi.
N3omepasbl
Jlurassbl.

BogopacTtBoprMble BUTaMUHBI.
>KvupopacTtsoprmMble BUTAMUHBI.
Knaccuduvkauusa kochepmMeHTOB NoO XMMUYECKOW Npupoae.
Knaccudukauusa kohepmMeHTOB N0 MeXaHM3My OENCTBUS.

®da3sbl MeTabonuama — katabonuam n aHabonunam.

®yukumm ATP, AgH, ApNa, NAD(P)H.

"naBHblE cTagun KaTabonM4ecknx npoLueccos.
Mmukonuns — Ll,eHTpaJ'IbeIVI nyTb KaTabonmama rmnoKo3sbl.
MyTn npesBpalleHnsa nupysaTa.

Lnkn Kpebca.

ONEeKTPOHTPaHCMNOPTHas Lenb MUTOXOHAPUNA.
XemunocmoTuyeckas Teopus Mutyenna.

TpaHCcnopTHbIE CUCTEMBI BHYTPEHHEW MUTOXOHAPWANbHON CUCTEMBI.
OHepreTnyecknii 6anaHc gpIxaHusl.

HKupbl. 2KnpHble KncnoTtbl.

BbeTta-okncnenue XUPHbIX KUCIOT.

MeHTO30hoCcdhaTHLIN NYThb.
[ NtoKoHeoreHes.

I'IpeBpau.l,eHMe 3anacHbIX XMpoB B yrnesoabl.

[MMmnokcunaTHbIN LMK.
B1OCUHTES XMPHBIX KNCNOT.

50. MeTabonmMam aMMHOKUCIIOT.

Kkog( | MNokasatensb LLkana v KpuTEpUM OLEHVBAHUS YPOBHSA OCBOEHMS KOMNETEHLNN

bl) CchOpPMUPOBAHHOCTH 5 4 3 2
KOMMeTeHLmMm
3HaeTt BaxxHOCTb | CdhopmmpoBaHHbl | CdopmmnpoBaHHbl | HenonHoe dparmen-
Broxummnyecknx e 3HaHWs o | e, HO | MpeacTaBneHne | TapHble
npoLeccos B | Buoxmmmnyeckmx cogepxatyme O XXMBOM MUpE; | 3HaHUS
dopmmnpoBaHnn npoueccax B | oTAesbHbIEe obLwux unum
LeNOCTHOro chopmMmumpoBaHum npo6ensl 3aKOHOMEPHOCT | OTCYTCTB
npeactaBneHns O | LenocTHoro npeacTaBneHus o | AxX opraHu3auuu | ne
XVMBOM Mupe; 06Line | NpeacTaBNeHUsa O | KUBOM Mupe; | Bronornyecknx | 3HaHUI
3aKOHOMEPHOCTU XUBOM Mupe; | obLmnx MaKpOMOIeKyr,
opraHusaumm o6LWmx 3aKOHOMEPHOCTAX | 0COBEHHOCTAX
Ouronornyeckmx 3aKOHOMEPHOCTSAX | opraHu3auum npeBpaLleHnin
MaKpoMOoIeKyn, opraHusaumu Buronornyeckmx XUMUYECKNX
0COoBEeHHOCTH Buronornyeckmx MaKpOMOIeKyr, BELLECTB B
npespaLleHnn MaKpoMoneKyn, 0COBEHHOCTAX XMBbIX
XUMWYECKUX BeLLecTB | 0COBEHHOCTSX npespaLleHnn cucTemax.
B XMBbIX CUCTEMAX. npeBpaLleHni XUMUYECKNX

o XUMUNYECKMX BELLECTB B XUBbIX

o BELLECTB B XMBbIX | CMCTEMAX.

N cucTemax.

C

O




BeLleCTB.

YmeeT CdopmumpoBaHHo | YcnellHoe, HO | YcnewHoe, Ho | ®parmeH-
cuctemaTusmpoBaTb U | € yMeHue | copepxallee He CUCTEMHOE | TapHble
BbISIBMATb cucTemMaTMamMpoBa | oTAernbHble yMeHune yMeHMs
ocobeHHOCTM obMeHa | Tb U BbIABMAATL | Npobensl B | BbISIBMATb nnm
BELLECTB B pasfnyHbIX | 0COGEHHOCTU YMEHUM 0COBEHHOCTU OTCYTCTB
Buronornyeckmx obmeHa BellecTB | cuctemaTnsmpoBa | obMeHa ne
cucTemax. B pasnuyHbIX | Tb U BbISBMAATL | BELIECTB B | yMEHWI
Buronornyeckmx 0COBEHHOCTH pasnnyHbIX
cucTemMax. obmeHa BellecTB | BrMonornyeckmx
B pasnu4yHbIX | cUCTEMAaX.
Buronornyeckmx
cucTemax.
Bnapgeet CdopmumpoBaHHbl | YcneluHoe, HO | YcnewHoe, Ho | OTcyTcTB
CMOCOBHOCTHIO e HaBblkW | coaepxallee He CuUCTEMHoOe | ne
cuctemaTMsmMpoBaTb M | aHanmsa n | oTaenbHble yMeHune HaBbIKOB
BbISIBMATh cuctematTmsauum | npobenbl ymMeHue | aHanu3a
0COBGEHHOCTN OOMeHa | Hay4Horo aHanmaa N | Hay4Horo
BELUECTB B pa3fuyHbIX | MaTepuana. cuctemaTmMsauum | maTepuana.
BOuronornyeckmx Hay4HOro
cucTemax. mMaTepuana.
3Haem npuHumnel | CcpopmupoBaHHbl | CchopmupoBaHHbl | HenonHoe ®parven-
COBPEMEHHbIX e 3HaHUs o |e, HO | NpeacTaBneHne | TapHble
aKCnepuMeHTanbHbIX npuHUMnax copepxaimne o npyHUMNax | 3HaHus
MeTogoB  paboTbl C | COBPEMEHHbIX oTAenbHble COBPEMEHHbIX unm
Ouronornyeckumm aKcrnepumMeHTanbH | npobensl 3KCrepuMeHTan | oTcyTcTB
ob6bekTamn,  OCHOBBI | bIX METOAOB | NpPeAcTaBeHns bHbIX METOAOB | ne
paboTbl c | paboTbl Clo npuHUmMnax | PaboTsbl C | 3HaHWn
COBPEMEHHOW B1onorM4eckMMN | coBpeMeHHbIX Buronornyeckum
annapaTypon. o6bekTamu, aKcnepuMeHTarbH n ob6bekTamuy,
— OCHOBax paboThbl | pix meTonoB | OCHOBax
3 C  COBPEMEHHOI | paBoTbl c | pabotsl c
[ annapartypou. OUonorM4eckuMmmn coBpeMeHHOun
% obbekTamm, annapaTtypoi
o OocHoBax paboThbl
= C COBpemMeHHOMN
O annaparypon
Ymeem: npumMmeHsTb | CopmmpoBaHHO | YcneluHoe, HO | YcnewHoe, Ho | ®parmeH-
COBpPEMEHHbIE e yMeHuVe | cogepxallee He CUCTEMHOE | TapHble
oroxumuyeckune NPUMEHSITb oTAenbHble yMeHue yMeHus1
MeToAbl NS U3Yy4YeHUs1 | COBPEMEHHbIe npo6enbl B | NMPUMEHSTb unm
obMmeHa BeLLecTB. Broxumunyeckne YMEHUM COBpPEMEHHbIe OTCYTCTB
MeToabl ANS | NPUMEeHSITb ouoxumunyeckne | ne
n3yyeHns obmeHa | COBpeMEHHbIE MeToabl ans | ymeHuin
BELLECTB. Broxummnyeckne N3yyeHns
mMeToabl anst | obmeHa
n3y4yeHnss obMeHa | BeLLecTB.




Bnadeem HaBblkamu | CchopMMpoBaHHbI | YcneLuHoe, HO | YcnewHoe, Ho | OTcyTcTB
paboTbl cle HaBblkW | copepxallee He CUCTEMHOEe | ne
COBPEMEHHOW aHanmsa npu | oTaenbHble OCBO€EHMe HaBbIKOB
annapartypou ans | pabote ¢ | npoben.l HaBbIKOB
KONMYECTBEHHOTO N | COBPEMEHHOM OCBO€EHMe aHanmsa npwv
KayeCTBEHHOrO annapaTypon Ans | HaBbIKOB aHanu3a | paboTte c
n3yyeHns KONMM4ecTBEHHOro | Npu  paboTe C | COBPEMEHHON
Buronornyeckmx N KayeCTBEHHOMO | COBPEMEHHOMN annapartypon
MaKpOMOJIeKy-. n3yyeHns annapartypon gnsa | ans
Buronornyeckmx KONMMYECTBEHHOIO | KONMYEeCTBEHHOT
MaKpOMOIEKYI. N KayeCTBEHHOrO | O n
n3yyeHns KayeCTBEHHOrO
Buronornyeckmx n3yyeHus
MaKpOMOIeKyr. Buronornyeckmx
MaKpOMOIeKyr.
Hoe

Mopsaok popmmpoBanusa KM

KoHTponbHo-u3mepuTenbHble MaTepuarns! MPOMEXYTOYHON aTTecTaumm BKIoYaoT B cebs

TeopeTU4eckme BonpocCkl, NO3BONSIOLLNE OLLEHNTb YPOBEHb MOMYyYEHHbIX 3HAHWUA, CTENEHb
CchopMMPOBAHHOCTN YMEHUI N HaBLIKOB AesATeNbHOCTM B obnacty 6uoxmmun. Kaxapii KM cogepxunt
no ABa Bonpoca 13 npeanoxeHHoro cnucka. Kputepum oueHnBaHma npuBeaeHb! Bbille.



Mpumep KNUM no yuebHon aucumnnude: 51.0.28 Broxmmus

YTBEPXOAKO
3aBeayrowmn kadpegpon GMoXMMnn n BU3NOIOrMKN KIETKN
A.T. EnpuHueB

HanpaeneHwue nogrotoskn 06.03.01 Bruonorusa
Oucumnnmbia bB1.0.28 Buoxnmus

dopma 06yyeHnss OyHas

Bug koHTpons Ok3ameH

KoHTponbHo-uameputenbHbin Mmatepuan Ne 1

1. dusnyeckme CBOMCTBA aMUHOKUCIIOT (ONTUYECKME CBOMCTBA, KPpUBbIE
TUTPOBAHUSA).

2. BnuaHune temnepaTypbl Ha CKOPOCTb hepMEHTATUBHOWN peakLnn.



