MWHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBEPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIO O5PA3OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmmn kacegpomn
buoxumuu u ¢busuonioauu Kremku
EnpuHuyes A.T.
06.06.2023r.

PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B51.B.05 MonekynsapHble MexaHU3Mbl AeUCTBUSA OUONIOrM4YeCKn akTUBHbIX
BelwecTB U MeToAabl UX uccnegoBaHus

1. Kog ¥ HauMeHOBaHMe HanpaBlieHUs1 NoAroToBku/cneynanbHOCTH:

30.05.01. MeguumHckasa dbnoxmumms

2. Cneunanusauus: MeguunHckas buoxmmmsa

3. KBanudumkaumsa BbinyCKHUKa: Bpay-o6MOXMMMK

4. dopma oby4yeHUA: oyHas

5. Kachegpa, oTBevawLasn 3a peanmsauuio QUCLUMNNNHBLI: BUOXMUK 1 PU3NONOTrMK KNETKN

6. CoctaButenu nporpammbl: CenneaHoBa Hatanusa BnagumupoBHa, goueHT kadenpbl
OrMoxumMmn n Puanonormm KNeTkn, KaHauaatT GUoNorMyecknx Hayk

7. PexomeHpgoBaHa: HMC meguko-6uonormnyeckoro cakynbteTa npotokon Ne4 ot

29.05.2023r.
8. YuebHbIn roa: 2028-2029 CewmecTp: 12



9. Uenu n 3apgaum y4e6HON AUCLIMNIIUHDI
Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IK0MCS:

OCBO€EHMWE CTyAeHTaMn TEOPETUYECKUX OCHOB BMOXMMMM BUONOTNYECKN aKTUBHbBIX BELLECTB
(BAB), dhopmumpoBaHue y cTygeHTOB NpodeCccMoHarnbHbIX YMEHUIN U HaBbLIKOB B 061aCTn
BblAeneHns 1 aHanmsa 6MonornMyeckn akTMBHbIX BELLLECTB.

3adayu y4ebHoU OucyuUnuHbI:
* U3yyeHue krnaccuumkaumm n HomeHknatypbl BAB;

* hopmmpoBaHne ymeHns BolbnpaTb HeobXxoanMble MeToAbl U 06opyaOBaHME AN BblOENEHNS,
naeHTudmkauum n nccnegosaHnsa bAB;

. (*)OpMMpOBaHI/Ie HaBbIKOB UccregoBaHnA (*)I/I3I/IKO-XVIMI/I‘-I€CKI/IX CBOWMCTB Buonormyeckn
aKTMBHbIX BELWECTB; aHalin3a B3anMMOCBA3N MexXay COCTaBOM, CTPOEHNEM U cBoMcTBaMun
OMonorn4yeckn akTUBHbIX BELLIECTB.

10. MecTo yye6HOM ancumMnnuHel B cTpykType OOIT:

YyebHaa pgucumnnmHa «MonekynsipHble MexaHu3Mbl OeACTBUS OMONOrmyeckn akTUBHbIX
BELLECTB M MeToAbl UX uccnegoBaHWA» OTHOCUTCA K 4acTu, (hopMMpyeMOn YyyacTHMKaMM
obpasoBaTenbHbIX OTHOWEHWA (BapuatmBHasl) Onoka 1 «ducumnnuHbl  (MoZynu)»
depnepanbHOro rocyaapCTBeHHOro obpasoBaTenbHOro ctaHgapTa BbiClero obpas3oBaHus Mo
cneunansHoctn 30.05.01 MeanuunHckas Guoxmmus (cneumanucr).

TpeGoBaHWsi K BXOAHbIM 3HAHUSIM, YMEHWSIM U KOMMNETEHUUsIM: BrafeHWe OCHOBHbLIMU
MeToAaMn Hay4YHOro MO3HaHWUS, UCNONb3yeMbIMU MPU BUONOMMYECKUX UCCeaoBaHUNAX KUBbIX
OOBbEKTOB M 39KOCUCTEM: ONuUcaHue, U3MepeHue, npoBeaeHne HabniaeHWU; BbiIBNEHUE U
OLEHKa aHTPOMOreHHbIX WM3MEHEHWA B NpUpPOAe; BnageHue MeTodamMu CaMOCTOSTENbHOM
MOCTaHOBKM OMONOrMYECcKNX SKCMEPUMEHTOB, OMUCaAHWUSA, aHanu3a U OLEHKM [0CTOBEPHOCTM
nosfly4eHHoro pesynbTtara.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUNnNUHe/MoAaynko (3HaHUA, YMeHwus,
HaBblKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUs 06pa3oBaTeNibHOM
nporpaMmmbl (KOMNeTEeHLUMSAMA) U UHOUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMNeTeHL MK
MK-3 CnocobeH MK-3.1 BbinonHser 3HaTb: OCOBEHHOCTM CTPOEHMS W PYHKUMI
npoBOAUTL yHAameHTanbHble | 6MOMNOrMYecKn akTUBHbLIX BELLECTB B >XMBOTHOWM
Hay4Hble HayyHble KneTke, ocobeHHoCTH KaTanusa B
nuccnefoBaHns B nccnegoBaHus B Guonornyecknx  cuctemax,  oOpMUpOBaHUE
obrnactu obractv MeguumMHbl | NPeAcTaBneHMn O  CTPYKType U (OYHKUMK
MeANLMHBI 1 n 6uonorun BMTaMMWHOB 1 KOCHhEPMEHTOB
Huonorum

YMeTb: BbINONHATL DyHAAMeHTarnbHble Hay4YHble
uccrnegoBaHna B obnactv MeguuuHbl U
ouonoruun

BnageTb: HaBblkamMn UcCnegoBaHus d)I/I3I/IKO-
XUMUYECKUX CBOWCTB OMONMOrMYeckn akTUBHbIX
BELLEeCTB; aHanumsa B3aMMOCBA3N mexay

COCTaBOM, CTPOEHMEM n cBOMCTBaMM
BGUONOrMYeCckn akTUBHbIX BELLECTB
MK-3.2 BbinonHseT 3HaTb: COBpPEMEHHbIE  TeopeTudeckue "

npuknagHoie N | 3KCnepumMeHTanbHble MeTOodbl KUccnegoBaHuAa B




NMONCKOBbIE Hay4Hble

nccneaoBaHus "
pa3paboTku B
obnactu MeauuuHbI
n Gruonornn

ovornorm M MeguuMHE C Lenbi opraHusauum
paboT MO NpaKkTUYECKOMY WCMONb30BAHUIO W
BHEAPEHMIO pesynbLTaToB nccnegoBaHuim,
OCHOBbI MMTAHMPOBAHUS 3KCMEPUMEHTA, MeToabl
cTaTUcTMYeckon obpaboTkM AaHHbIX, OCHOBHbIE
OOCTUXEHNS] COBPEMEHHOW HAyKM U OCHOBHbIE
napagurmbi COBPEMEHHbIX Hay4HbIX
nccneooBaHMM MO U3YYEHUIO  MEeXaHM3MOB
pencteus BAB

YMmeTb: 060CHOBaHHO BbIOMpaTb TeopeTuyeckue
W 3KCMepuMMeHTanbHble MeTodbl W CpeacTBa
peLueHns ChOpMYNUPOBaHHBIX 3agau,
ucnonb3oBatb PyHAaMeHTanbHble 3HaHUA AONS
pasBUTMUS HOBEWLUMX Hay4HbIX NOAX040B Ans
BblAeNeHns, MAeHTUdUKaLMm U uccrnefoBaHus
BAB, ocyuectBnaTe cbop Hay4yHOW UHpopMaLmm
1 NPOBOAWTbL ee aHanus, paspabaTbiBaTb NnaHbl,
nporpaMmi " MEeTOAMKN nposegeHuns
MPUKNaaHbIX Hay4YHbIX MccnegoBaHum B obnactu
BGuonornm n MeguUmHBbI.

BnapeTtb: MeTogMKamMu NpoBeAeHWs NpUKIagHbIxX
Hay4HbIX uccnegoBaHuni B obnactu Guonorun u
MeAULMHbI; meTogamu KOMMbIOTEPHOrO
CTaTUCTUYECKOrO aHanv3a [faHHblX; HaBblkamu
paboTbl B obweynoTpebuTensbHbIX "
cneunannampoBaHHbIX KOMMbIOTEPHbIX
nporpaMmax ans CTaTMCTMYecKoro aHanusa.

12. O6beM AMcuUNnuHbI B 3a4eTHbIX eguHuuax/yac.— 3/108.

CDopma npome)KyTquoﬁ aTTecTauunmn 3avet

13. TpypoemkocTb No BMaam yuyebHon paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
12 cemecTp Ne cemecTpa
AyanTOpHbIE 3aHATUSA 66 66
nekymn 14 14
npakTnyeckme - -
B TOM 4yucne: nabopartopHble 30 30
lpynnosble 22 22
KOHCYnbTaumum
CamoctosaTensHas paborta 42 42
B TOM Yucrie: KypcoBas pabora (NpoekT) - -
dopma NpomMexyTo4HOM aTTecTaLmm - -
(3k3ameH — 4ac.)
UToro: 108 108

13.1. CopepxaHue gUCLUMNIIUHDI

Peanusauus
pasgena
Ne n/n Haumerosarue paspena CopepxaHve pasgena AMCunniuHbl AvCUMNINHEL C
ONCUUNINHBI NMOMOLLIbHO
OHMNanH-Kypca,
QYMK*
1. NNekuun
1.1 BeegeHue. MNpuHUmnbI Llenb n 3agayun naydyaemoro kypca. lNoHstmue o BAB. -
Knaccudukaumnm MpuHUMNBI KNaccugukaLmm NPUPOaHbLIX COeAUHEHNN.
NPUPOAHBLIX COEANHEHMNI. MeToabl uccnepgosaHus. ictopus nsydenns BAB.
Brvononumepsbl 1 6uoperynatopbl. MetTabonuam u
MeTabonuTbl. AHTUMETabonUTbl U KCEHOBUOTUKN.




12

YrneBogbl, nUnuabl,
HM3KOMOIEKYTAPHbIE
GuoperynsTopsl

MoHaTtne 06 yrnesogax. ®otocuHTes. Knaccudmkauyus
N cTepeousomepus MoHocaxapuaoB. [lponsBogHble
MOHOCaxapugoB:  JdesoKcucaxapa, amuHocaxapa,
ackopbuHoBas KucnoTa, HempamuMHOBasi U cuanosble
KNCIOTBI. BoccraHaBnueatoLme "
HeBOCCTaHaBnvBawLme ancaxapusl. lNonncaxapuapl
M nx knaccudpukaums. fomononucaxapuabl: Kpaxmann,
FMWKOreH, AEeKCTpaHbl, Lennonos3a, MNeKTUHOBbIE
BewlectBa. Jlunmapl:  CTpoeHMe U OCHOBHblE
CTPYKTYpHblE KOMMOHEHTHI. [1pocTble NUIMAbl: BOCKMU,
Xupbl, Macna, uepamuHbl. CnoxHble nMNuabl:
dochonunungbl, ChuHronunugbl, rMUKONMNnAbI.
BogopactBopuMble 1 XKMpOPacTBOPUMbIE BUTAMMHBI.
Knaccudmkaums KOhepMeHTOB: BUTAMUWHHbIE,
BUTaMWHOMOAOOHbIE n HEBUTaMUHHbIE.
Knaccudpukaumsa  kopepmMeHTOB MO MexaHu3my
OENCTBMA: MNEpeHOC TMPOTOHOB M 3MEKTPOHOB,
NEPEHOCHMKN OTAENBbHbIX XMMUYECKUX rpynmn.

1.3

HyKJ'IeI/IHOBbIe KMCNOTbI

HykneunHoBble OCHOBaHWS. Hykneosnabl n
Hykneotugpl.  CTPyKTypa  HYKMEUHOBLIX  KWUCIOT.
Hykneosmnanonudgocdartbl. HUKOTMHaMuaHykneoTMabl

1.4

AMUWHOKUCIOTbI U Benku

Mepauko-6uonornyeckoe 3HadyeHue u Knaccudukauuns
0-aMWHOKMNCIOT. Obwas XapakrepucTtuka
anudaTU4eckumx, apomMaTu4eckux "
reTepoUMKIIMYECKNX aMUHOKUCIOT. AMMHOKUCHOTLI C
NONAPHbIMA M HEMOMSAPHLIMU  3aMeCTUTENAMMU.
MenTtngHble ropmoHbl. WHcynuH. HenponenTtugbl w
nenTuaHble TOKCUHBbI. MpodepmeHThl,
KOoMnapTMeHTanmMsaums dhepMeHTOB,
anccounaums/accoumaums. Perynaums obwero nyTtu
katabonuama. MexaHuama perynaumm OTAenNbHbIX
meTabonuyeckux nytem no Tuny obpaTHOW CBA3W.
Ponb gbixaTenbHOro KOHTPOMs KMeTKW B perynsaumun
aKTMBHOCTU (epMeHTOB. MeToabl BblAeneHus Wt
uccnegoBaHusa (OU3NKO-XMMUYECKMX, KUHETUYECKUX U
pPerynaTopHblX  XapakTepucTuK  hepMeHTaTUBHbIX
npenapaToB. [1pon3BoAHbIE aMWHOKUCMOT B XMBbIX
opraHmamax: OWOreHHble  amuHbl, aHTUOMOTUKM,
HeripomegunaTopbl, aykcuHbl. O6racTu Mcnonb3oBaHUs
aMUWHKMCIOT U X OMOTEXHONOTMYECKUA NOTEHUMan.
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NmmyHomopynaTopsl -
BELLECTBA, perynupyoLiue
UMMYHHYIO CUCTEMY

NMmyHOCTUMYNMpylOWIME U MMMYHOCYNPECCUBHbIE
BellecTBa npUpoaHoro n CUHTETUYECKOro
NPOUCXOXAEHNS,

nenTuaHble MMMYHOMOAYNATOPbI (NpenapaTtbl TUMYyCa).
Opyrve ummyHomoaynsatopbl. IMMyHogenpeccaHThbl

2. NpakTn4yeckme 3aHATUA

2.1

2.2

3. llabopaTopHble 3aHATUSA

3.1

BeegeHue. MNpuHUmnbI
Knaccudukaumm
NPUPOAHBLIX COEANHEHUN.

®Pun3nonormveckn akTUBHbIE BTOPWUYHbIE MeTabonuThbl
MUKPOOPraHU3mMoB, XUBOTHbIX " pacTeHun.
Xapaktepuctunka, MeToAbl CKpUHUHra. Bo3mMoXXHOCTK
NPUMEHEHNS. KauecTBeHHble peakunu Ha
onpeferieHne  OCHOBHbIX  KMNaccoB  BTOPWUYHBLIX
mMeTabonmToB.

3.2

Yrnesofbl, nunuapl,
HM3KOMOINEKYNAPHbIEe
GuoperynsTopsi

XnMuyeckme CBOMCTBA MOHO- W MonMcaxapuaos.
OnpepneneHne [MOko3bl B KpOBU.  XMMUYECKMe
cBoWcTBa TPMaLMNrAULEPUHOB. Onpepnenexune
XonecTtepuHa B KPOBMW. KauyecTtBeHHoe 7]
KOINMMYecTBEHHOE onpegerneHue BUTAMMHA A.
KauyecTBeHHOE U  KONMMYECTBEHHOE oOnpeneneHune
ButammHa B1. KadecTBeHHOE U KONMUYECTBEHHOE




onpegeneHne sButammHa B12.

3.3 HyknenHoBble KNCROTbI BoigeneHne un onpegeneHue koHueHtTpauun OHK wu | -
PHK. MnPHK 1 ee ponb B knetke

3.4 | AMMHOKMCNOTbLI U GenKku Xvmuyecknme cBolcTBa amuHokucnoT. Onpegenexuve | -
aKTUBHOCTM  JdermpaporeHas. ManatgerngporeHasa.
OnpepeneHue aKTUBHOCTM TpaHcdepas.
AcnaptatamumHoTpaHcdepasa. Onpepenexuve
aKkTmBHoctTM  rugpona3. Awmwunasa. OcobGeHHocTM
CUHTE3a U ,EI,GI7ICTBI/IF| MHCYINHa.

3.5 mmyHoMoaynsaTopbl - OCHOBbI UMMYHO(DEPMEHTHOIO aHanunsa -
BeLlecTBa, perynupyowime
UMMYHHYIO CUcTemMy

13.2. Tembl (pasgenbl) AUCUUMNINHBI U BUAbI 3aHATUN

Buabl 3aHATUIN (KONMYECTBO YacoB)

Ne HavmeHoBaHue Tembl
MpakTtnye | JlabopaTopHbI CamocTosTenbHas
n/n | (pasgena) avcumnnuHbl | Jlekuun MK Bcero

ckne e paboTta

BeegeHue. MNpuHumnbI
1. Knaccudmnkaumm 2 6 2 8 18
NPUPOAHBLIX COEANHEHWN.

Yrnesogpl, nUnuabl,

2. | HN3KOMOTEKYNsipHble 4 8 4 10 26
OvoperynaTtopbl

3. | HyknenHoBble KUCHOTbI 6 6 8 22

4. | AMMHOKUCIOTbI 1 B6enku 4 8 4 8 24
mmyHoMoaynsaTopbl -

5, | Bewecrsa, 2 2 6 8 18
perynvpytoLiue
UMMYHHYI CUCTEMY
Wtoro: 14 30 22 42 108

14. MeToauyeckue ykKasaHuMa ANA oOOy4YalwOWUXCSA NO OCBOEHUK AUCUUMIIUHBLI. B
cooTBeTCcTBMU C TpeboBaHmamn ®IrOC BO peanvsaumnss KOMNETEHTHOCTHOrO NOAXoAa AOIPKHA npegycMmaTtpuBaTh
LUMPOKOE MCnoNnb3oBaHne B y4eBHOM Mpouecce akTMBHbIX U MHTEPaKTMBHbIX (POPM MPOBEAEHUS 3aHATUA B
coyeTaHWM C BHeayguTopHoW paboTon C uenbi (OpMUMPOBaHMA W pasBUTUS NPOdECCUOHANbHbLIX HaBbIKOB
obyyvarowmxcsa. Kaxabim obyvatowmnca obecneveH Joctynom kK 6ubnvoteyHeiM doHoam YHuBepcuteTa U
kacdbegpbl. lMpu n3yyeHnn AMcuMNNMHLI NpegycMoTpeHa paboTa cTydeHTa B rpynne, dopMmupylolas 4yBCTBO
KONNeKkTnBM3Ma n KOMMyHMKabenbHOCTb; a Takke camocTosATeNbHas paboTa, cnocobcTByowas hopMUPOBaHNIO
aKTMBHOWN >XWU3HEHHOW MO3NUMM NOBEAEHUs, aKKypaTHOCTW, AMCLMNINHUPOBAHHOCTW. [na yCrewHoro ocBOeHus
AVCLUMMAMHBI obyyalowmMMcss pekoMmeHayeTcs perynsipHas pabota C KOHCMeKTaMu nekuui, npe3eHTauuMoHHbIM
mMaTepuanom, CBOEBPEMEHHOE BbIMONHEHWE MPaKTUYECKUX 3afaHui, 3afaHun Tekylwen artrectaumm u T.A4.
TekyLWMin KOHTPONb YCBOEHWS OnpeaensieTcss YCTHbIM ONpocoM B xode 3aHATUh. CnocoBHOCTb K TBOPYECKOW
OeAaTenbHOCTM M MOWCKY HOBbIX pelleHur onpegensietcd nogbopoM  CUTyauuOHHbIX 3agad. [lomumo
WMHAMBUAOYaANbHbIX OLEHOK, AOMMKHbl MCNOMb30BaTbCs OMMOHMPOBaHWE CTyaeHTamu pedepaToB Apyr Apyra u
peLeH3npoBaHMe OTBETOB Ha KOMMoKBuymMe. B koHue um3yveHus yy4yebHOM AMCUMMNNAMHBI NPOBOAMTCS KOHTPOIb
3HaHWK B BMAe 3a4eTa.

15. MMepeyeHb OCHOBHOM U AOMNONHUTENbLHOW nUTEpPaTypbl, PECYpPCOB WHTEpPHET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLUNIIUHbI

a) OCHOBHag nuTeparypa:

Ne n/n NCTOYHKK

Cnyxos, A.U. Brioxmmusa ¢ ynpaxxHeHuamn 1 3agadamu : y4ebruk / nyxos A.N., CeBepuH
E.C. — Mocksa : TOOTAP-Megua, 2019 .— 384 c. — broxumus ¢ ynpakHeHUsiMn 1

1 3agadamu [OneKkTpoHHbIN pecypc]: y4ebHuk / noa pea. A. W. Mnyxosa, E. C. CeepuHa - M. :
MNSOTAP-Megma, 2019. — ISBN 5-9704-5008-6 .—
<URL:https://www.studentlibrary.ru/book/ISBN9785970450086.html|>.

YepeHkoB, B.I. OHkonornsa [QnekTpoHHbIN pecypc] : y4ebHuk / B.I. YepeHkos. - 4-e nag,.,
ucnp. n gon. - M. : FBOTAP-Meana, 2017. — Mockea : FTQOTAP-Megua, 2017 .— 512 c. —
2. OHkonorust [OnekTpoHHbI pecypc] : ydebHuk / B.I'. YepeHkoB. - 4-e nsga., ucnp. v gon. - M. :
MNOTAP-Megma, 2017. — ISBN 978-5-9704-4091-9 .—
<URL:http://www.studentlibrary.ru/book/ISBN9785970440919.htmI>



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9637&TERM=%D0%93%D0%BB%D1%83%D1%85%D0%BE%D0%B2,%20%D0%90.%D0%98.%5B1,1004,4,101%5D&LANG=rus
https://www.studentlibrary.ru/book/ISBN9785970450086.html

0) fononHuTenbHasa nuTeparypa:

Ne n/n NCTOYHKK

Buoxumusi yenoseka : 8 2 m. / P.K. Mappu [u dp.] .— 21-e u3d., nepepab. — M. : Mup, 2004- .— ISBN
1 5-03-003599-0. T. 1/ nep. ¢ aHen.: B.B. bopucosa, E.B. [JaliHu4eHko nod ped. J/1.M. [uHoOmaHa .—
2004 .— 381 c.

Buoxumusi yenoseka : 8 2 m. / P.K. Mappu [u dp.] .— 21-e u3d., nepepab. — M. : Mup, 2004- .— ISBN
2 5-03-003599-0. T. 2/ nep. ¢ aHen. : M.L. 'po3dosoli [u dp.] nod ped. : J1.M. l'uHoOmaHa, B./.
KaHOpopa .— 2004 .— 414 c.

Cokornosa O. 5. buoxumudeckue 0CHO8bI buoioauveckux npoueccos. JlabopamopHbIt MPakmMuKym:

3 y4yebHoe nocobue O. . Cokonosa, E. B. bubapuyesa, O. A. HaymeHko

Ory« 2015200 * 97 cmparuy http://www.knigafund.ru/books/184277

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (0dulmnanbHble pecypchbl MHTEPHET)™:
Ne n/n Pecypc
1 https://lib.vsu.ru/
2 https://edu.vsu.ru/course/view.php?id=17538
3 Biochemistry Laboratory
http://ocw.mit.edu/courses/chemistry/5-36-biochemistry-laboratory-spring-2009/

16. NMepeyeHb y4e6HO-MeTOAMYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n NcToYHMK

PegopwvH, Amutpuin HukonaeBuy. JlabopaTopHbIA NPaKTUKyM MO B1MOXMMUM anst CTy4eHToB
oTaeneHusa doyHaaMmeHTanbHOM MeanumnHbl Megmko-ornonormyeckoro pakynbTeta

1 [OnekTpoHHbIN pecypc] : y4ebHo-meToandeckoe nocobue / [.H. PepopuH, H.B. CenneaHoBa,
A.T. EnpuHues ; BopoHex. roc. yH-T .— BopoHex : sgatenbckuin gom BI'Y, 2018 .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf>.

PegopwvH, Amutpuinn HukonaeBu4. PepmeHThI: CTPYKTYpa, CBONCTBA, Knaccudukaums
[OnekTpoHHbIN pecypc] : ydebHOe nocobue : [onsa cTyaeHToB 3-ro Kypca, U3ydaroLmx
ancumnnuHel "O6was onoxumus”, "buonorus”, "3H3mmonorus”, "Mukpobronorus n
Bupoconorua"] / 0.H. ®egopuvH, H.B. CenneaHoBa, A.T. EnpuHues ; BopoHex. roc. yH-T .——
BopoHex : N3pgaTtenbckun gom BIY, 2020 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m20-22.pdf>.

17. OOpasoBaTefnibHble TEXHONOMMKU, UCNONb3yeMble nNpu peanusauum y4yeOGHOMU
AUCLUMNIINHBbI, BKIOYasa AUCTaHLUMOHHble oOOpasoBaTenbHble TexHonoruu (OOT,
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4eHue):

- MH(OPMALMOHHO-KOMMYHUKALMOHHbIE TEXHOSorMM (KOHCynbTauun npenogaBaTens vepes
TemaTtudeckme Gopymbl U BEOUHApbLI C MCNONb30BAHWEM 3JNEKTPOHHOW MHEOPMALMOHHO-
obpasoBatenbHoun cpeabl PrEOY BO "BIy"

- O6pasoBaTenbHbli nopTan «ONeKTpoHHbIN yHuBepcuTeT BIY» (https://edu.vsu.ru). - npwm
peanu3auun  OUCUMNAMHBI  UCMOSIb3YKOTCA  3fIEMEHTbl  3NIEKTPOHHOrO  obyyeHuss wn
ANCTaHUNOHHbIe obpasoBaTernbHble TexHonornn (YK «MonekynapHble MexaHu3mbl ENCTBUS
dnonornyecku aKTUBHbIX BelLecTB " MeToAabl NxX nccnegoBaHNSa» URL:
https://edu.vsu.ru/course/view.php?id=17538>.)

- MHPOPMALMOHHbIE TeXHONOMMK (gocTyn B VIHTEpHET)
-ClC "KoHcynbTtaHT lNMntoc" ana obpasosaHua (14-2000/RD ot 10.04.2000).
-YHuBepcuTeTCKas NMMUEH3NA Ha NporpaMmMHbIi Komnneke ansa 9BM

- MathWorks Total Academic Headcount — 25 (3010-07/01-19 ot 09.01.19). [eunctByeT 0o
saHBaps 2022

-MpaBa Ha nporpammbl ana 3BM MonOduc YactHoe Obnako. JlnueHsns KopnopatmBHas Ha
nonb3oBaTens ans obpasoBaTesibHbIX opraHmnsauun, 6e3 orpaHnyeHus cpoka genctaunsa(3010-
15/972-18 o1 08.11.2018)



http://www.knigafund.ru/authors/38514
http://www.knigafund.ru/books/184277
http://www.knigafund.ru/books/184277
http://www.knigafund.ru/authors/38514
http://www.knigafund.ru/authors/38516
http://www.knigafund.ru/authors/39932
https://lib.vsu.ru/
http://ocw.mit.edu/courses/chemistry/5-36-biochemistry-laboratory-spring-2009/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9637&TERM=%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%B8%D0%BD,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m18-149.pdf
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=9637&TERM=%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%B8%D0%BD,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m20-22.pdf
https://edu.vsu.ru/

- passuBawLine I'IpO6J'IeMHO-OpI/IeHTI/IpOBaHHbIe TEXHONOINn:
NnpakTn4eCKNX 3agay,

NOCTaHOBKa W peLlleHne

- JINYHOCTHO-OPMEHTUPOBAHHbLIE TEXHOMOMMK: COo3haHue uHAaMBMAyanbHoM obpasoBaTenbHOM
cpegbl M YyCroBMMA C YYETOM JIMYHOCTHBIX Hay4HbIX WHTEPECOB W NPOdECCUMOHanNbHbIX
npeanoYTeHun;

- pedekcuBHble TEXHOMOMM, MO3BONsOWME OOyYaloLeMycs OCYyLEeCTBMATL camMoaHanu3s
MOMYyYEeHHbIX pe3ynbTaToB.

18. MaTepnanbHoO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

YyebHaa ayguTopusa Ons nNpoBeAEHUs 3aHATUM NEKUMOHHOro Tmna (r.BopoHex, nnowaab
YHusepcutetckas, a.1, nom.l, aya. 365): CneunanuampoBaHHass mMebenb, 3KpaH HACTEHHbIN
Digis Optimal-C DSOC-1103, npoektop Acer X115H DLP, Hoytoyk Lenovo G500 c
BO3MOXHOCTbLIO noakntodeHnsa Kk cetn «HTepHet», WinPro 8, OfficeSTD, Kaspersky Endpoint
Security, Google Chrome

YyebHas ayguTtopust Ans NpoBeAeHUs 3aHATUIA CEMMHAPCKOro Tuna (nabopaTtopHble 3aHATUS),
ANA NpoBeAEeHUsA TPYynnoBbiX W WHAMBMAYAIbHbIX KOHCYNbTaUWMWA, TEKYLLEero KOHTPOMs W
NPOMEXyTO4YHOW aTtTecTtauum (r.BopoHex, nnowaab YHuBepcuteTckas, 4.1, nom.l, aya. 364):
CneunanunsnpoBaHHasa Mebernb, Ao3aTopsbl, nabopatopHasa nocyaa, wkad seitTsxHon 900 BMB,
Becbl Ohaus Advanturer AR 1530, cnektpogoTtomerp C®-2000, pH-metp pH-150,
xonoaunbHuk Atlant 4020-022, komnbtoTep (cuctemHbin 6ok Intel Celeron 420, moHuTop Nec

AccuSync LCD 72VM)

19. OueHO4YHbIe cpeacTBa AN NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

coaepXXaHmem cneagyrwmx pasgenos AUCUUNMITUHBIL

MopsiAok OLEeHKM OCBOeHMs1 obyvarmmuncs ydebHoro maTepuana onpegensietcs

No HanmeHoBaHune K WHankaTop(bl)
0 oMneTeH
/n pasgena OuCUMnvHbI uMA(M) JOCTUXKEHUS OueHouHble cpeacTBa
(mogyns) KOMMeTeHummn
BeegeHue. MNpuHumnbI MK-3.
Knaccudukayum CnocobeH MK-3.1.
NpUPOaHbIX NpPOBOANTb BbinonHseT
COeINHEHMN. Hay4Hble dyHaameHTanb
uccnenosa Hble HayYHble
1. o B MCCHenoBaHMs B JlabopamopHsbie pabombi
obnactu obnactu
MeANLUHBI MeAULNHBI U
" Ovonorun
ouonorun
Yrnesogpl, nunuasbl, MK-3. MK-3.2.
HU3KOMONEKYISPHbIE CnocobeH BbinonHsieT
OuroperynsTopsl NpoBOAUTbL | MpUKNagHbIE U
Hay4Hble MOUCKOBbIE
5 nccnepoea Hay4Hble Bonpocsi k onpocy, nabopamopHsie
' HUSA B nccnenoBaHus u pabomai
obnactu pa3paboTku B
MeaULINHBI obnacTtu
" MeAULNHBI U
ouonorun ovonorun
HyknevnHoBble KUCMOThI MK-3. MK-3.2.
CnocobeH BbinonHsieT
NPOBOAUTbL | NPUKNagHbIe U
3 Hay4Hble MOMCKOBbIE Bonipocsi k onpocy, nabopamopHsie
' nccrnenosa Hay4YHble pabombi
HUA B nccnegoBaHus m
obnactun pa3paboTku B
MeOULNHbI obnacTtu




HanmeHoBaHue NHankaTop(bl)
Ne KomneteH
a/n pasgena QUCLMMIMHbI LMA() OOCTUXKEHNS OueHouHble cpeacTBa
(mogyns) KOMMNeTEHLMMN
n MEeANLNHBI U
ounonorun ounonorun
AMUHOKUCNOTLI 1 Benkn MK-3. MK-3.2.
CnocobeH BbinonHsieT
NPoOBOAUTL | NPUKNadHbIe U
Hay4Hble NMOUCKOBbIE
4 nccrnenosa Hay4YHble Bonpocsi k onpocy, nabopamopHbie
) HUNS B ncecnegoBaHus n pabomel
obnactu pa3paboTku B
MeANLUHBI obnactu
n MEeANLNHBI U
Ouonorun ovonorun
MMMyHOMOAynsTopbI - MK-3. MK-3.2.
BellecTBa, CnocobeH Bbinonusiet
perynvpytoLiune NpoOBOAUTbL | MpUKNagHbIE U
UMMYHHYIO CUCTEMY Hay4Hble MOUCKOBbIE
5 nccnepoea Hay4Hble Tembl doknados, nabopamopHbie
) HUNS B ncecnegoBaHus n pabomel
obnactu pa3paboTku B
MeaUNLMHBI obnacTtu
" MeANLNHBI U
ouonorun Ovonorun
I_IpOMe)KyTOHHaﬂ arrecrauva lNepeuyeHb 8orpocos K 3a4yem
dopma KOHTpons — 3a4eT p p y

20. TunoBble OLEHOYHbLIe cpeAcTBa M MeToAuYecKMe MaTepuanbl, onpegensiowue
npoueaypbl OLeHUBaHUA

20.1. TekyWwM KOHTPOSb YyCreBaeMocTu

KoHTpornb ycrnesaeMocT No AUCLMNNMHE OCYLLECTBMAETCS C MOMOLLLIO CreayoLLmMX OLLEeHOYHbIX
CpeacTB: BOMPOCOB K ONpocy, TeM pedepaTos 1 3aluTa 0T4ETOB Mo nabopaTopHbIM paboTam.

lMepeyeHb BOMPOCOB K ONpocy:

Paspen 2.

Paspgen 3.

Pasgen 4.

1. Knaccudpmkauma n HomeHknaTtypa 6monornyeckmn akTMBHbIX COEANHEHNIA;

2. XMMn4ecknn coctaB, CTPYKTYpa, XMMUYeckne u usmyeckme CBOMCTBa, Buonorndeckue
yHKLMM YrNeBoaos;

3. Knaccudmkaums yrneBogoB 1 nx Npon3BogHbIE;

4. XMMMYECKMI COCTaB, CTPYKTypa, XMMMYEcKue un usndeckne cBoncTea, duonornveckune
OYHKLMM XKMPHBIX KUCNOT U NUNUO0B;

5. Knaccudumkaums nunngos.
6. Knaccundmkaumnsa HU3KOMONEKYNAPHbIX BMOperynaTopos;

7. CocrtaB, CTpyKTypa, Xumumyeckue u pusmyeckme cBomcTBa, Ouonormyeckme QyHKLMK
HU3KOMOIEKYNAPHbIX BUOPErynaTopoB: BUTaMMUHbI, aHTUOMOTUKN, FTOPMOHbI, (PUTOrOPMOHBbI,
hepOMOHbI;

8. Cocras, CTpyKTypa, XMMu4eckme n usmnyeckne cBoMcTea, bnonormyeckme cpyHkumm OHK;
9. Hykneosunabl. Hykneotuabl. HykneotugtpudocdaTsl;

10. MonumepasHas uenHasa peakund. M'eHHO-UHXeHepHble onepauun ¢ OHK;

11. CocTtaB, CTPYKTYpa, XMMMUYeCKNe 1 nandeckmne cBomcTaea, buonornyeckue pyHkumm PHK;
12. Mukpo-PHK. PHK-uHTepdhepeHums;

13. MNpoueccuHr PHK;

14. MeToabl N3y4eHUst HYKIEUHOBbLIX KUCMOT;

15. CocraB, CTpyKTypa, XMMuYeckne n usMyeckme CBOWCTBa, Guornornyeckne cyHKLMK

aMWHOKUCIOT, UX Knaccudukaums;



16. Mpoun3BoaHblE aMUHOKMUCIIOT B XXMBbIX OpraHuM3Max: OGMoreHHble amuHbl, aHTUOUOTUKN,
HeMpoMeamnaTopbl, ayKCUHbI,
17. ObnacTtn ucnosib3oBaHUs aMUHKUCIIOT U UX DMOTEXHOMNOrMYEeCcKUn noTeHuman;

18. CocrtaB, CTpyKTypa, XuMun4yeckme un usmyeckme CBOWCTBA, Guornormyeckume gyHKUMK
6enkoB. Knaccndmkaums 6enkos;

19. QH3MMoNaTKA - HapyLueHne PYHKLUNOHNPOBaHNS (DEPMEHTOB B KIETKE .

20. DH3MOoOMarHocTuka Kak crnocob BbISIBEHWA MHAapKTa MUOKapaa, NOpaXKeHWUin neveHm
1 cepaua, pacnosHaBaHUV paka npeactaternbHOW Xenesbl U a.p.

21. BO3MOXHOCTW COBPEMEHHON SH3MMOTEpPanuu.

Tembl AOKNadoB K pasgeny 5:

KNeTO4Hbl€ U T'ymoparlibHble (baKTopr aganTtMBHOro UMMyHuUTETa
ocobeHHoCTH pa3BuTud I'IpOTVIBOVIHd)EKLI,VIOHHOFO MMMYHUTETA

NOHATNE HOPMbl U HEOOCTATOYHOCTHU beHKU,VIOHVIpOBaHVIFI VIMMyHHOl7I CUCTEMDbI
aAYTOMMMYHHblIe peaKunn. ToONepaHTHOCTb. aHeprma UCTOLLEeHUA

MeToabl ANAarHOCTUKM UMMYHONATONornn

MMMyHOCTUMYNVpyOLLMEe 1 UMMYHOCYNPECCUBHbIE BELLLeCTBa NPUPOAHOTO U CUHTETUYECKOTO
NPOUCXOXXAEHUSA

|_|eI'ITI/ILI.HbIe MMMYHOMOAYNATOPbI U UX NPUMEHEHUE B KIMMHUKE.
MmmyHoaenpeccaHThbl

dJapmaKonoqueCKoe ,Cl,el7|CTBVIe MMMYHOMOAYINATOPOB

ogkrwpnr

© o

[MpumepHbIN NnepeyYeHb TECTOBbLIX 3adaHni
KomneTteHuuu: MNMK-3 CnocobeH npoBoanTb HayyHble UccregoBaHns B 0bnactn meguumHel 1 ruonorum

Uupukatopbl: MK-3.1. BoinonHseT dpyHaaMeHTarnbHble Hay4YHble UccrnenoBaHus B 06nactv MeauuuHbl n
ouonoruu

3YB K nHgukartopam:

3HaTb: 0COBEHHOCTN CTPOEHUS N PYHKLUMIA BUONOrMYECKN akTUBHbIX BELLECTB B XXMBOTHOW KNeTke, OCOBEHHOCTU
KaTanusa B Guonornyecknx cuctemax, hopMmpoBaHne npeacTaBneHnii 0 CTPYKType N PYHKUUM BUTAMUHOB U
KocbepmeHTOB;

YMeTb: BbINOMHATE pyHAAMEHTanbHbIe Hay4YHble UccreoBaHus B o6ractv MeguumHel n Guonornu;

BnageTtb: HaBblkamy nccreoBaHus U3NKO-XMMUYECKMX CBONCTB BMONOrMiyeckn akTUBHbIX BELLeCTB; aHanunsa
B3aVMOCBA3M MeXJy COCTaBOM, CTPOEHUEM 1 CBOMCTBaMM BMOMOrNYECcKN akTUBHbBIX BELLECTB

Bonpochbi:

1. HeGenkoBble BellecTBa, obnagalume aHTMMUKPOOHbBIMK CBOCTBaMU

a) aHTUBUOTUKM;

6) ropMOHbI;

B) BUTAMWHbI;

r) nekapcrsa.

2. PepMeHTbI Xernyao4yHOro coka NposIBMSAIOT CBOK aKTUBHOCTb B cpefe
a) lWenoyHow;

6) HentpanbHon;

B) KucnortHou;

r) Nio6on.

3. XpomaTorpaduen HasbiBaloT npouecc

a) ocaxxaeHus BeLEeCTB MEXAyY ABYMS KOHTaKTUpyowumn dasamu;

0) pasaeneHnsa cMecu BelecTB MeXay ABYMA KOHTaKTUpyowumu gasamu;

B) M3MepEeHNs CBETOMOIMOLLEHNS BELLECTB MeXay OBYMS KOHTaKTMpYHOLWMMK dhasamu;
r) BblgeneHnda BelwecTB, BO3roHAeMbIX NMpu HarpeesaHUN.

4. XvMu4eckue BelllecTBa, obnaaatoLime npyu HeGonbLIMX KOHLLEHTPaLUAX BbICOKOW (OMU3NONOrMUYecKom
aKTUBHOCTbLIO MO OTHOLLEHWIO K ONpeAenéHHbIM rpynnam X1BbIX OPraHM3MOB UK K OTAENbHbIM rpynnam Ux KneTok

OT1anoH oTBeTa: 6GMONOrMYecKkn aKTUBHbIE BelecTBa (gonyckaeTtcs otBeT BAB)
e 1 6ann - ykasaH BepHbIN OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIIE€ YACTUYHO.



5. BonesHb, Bbi3biBaeMas HegoctaTkoM BUTaMuHa C, KOTOPbIN MPUBOAMT K HAPYLLEHMIO CMHTE3a KomnnareHa,
BCNeACTBUE YEro coeguHNTENbHas TkaHb TEPSIET CBOK MPOYHOCTb, Ha3blBaeTCH
OTanoH oTBeTa: UMHra

e 1 6ann - ykasaH BepHbI OTBET;

e 0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIIE€ YACTUYHO.

6. [ante onpeaeneHne noHaTuio «BAL» 1 NOSCHUTE, MOXHO N1 cYMTaTb CMHOHMMaMN NoHATUS «BAL» 1
«nuwesas gobaska»

AranoH oTBeTa: BA[l (unu Guonormnyeckn akTuBHasa fobaBka) — KOMMNO3ULMKN HATypanbHbIX UM MAEHTUYHBIX
HaTypanbHbIM BMONOrM4YECKN aKTUBHBIX BELLIECTB, NpeaHa3HaYeHHbIX ANs HENOCPEeACTBEHHOMo NpMemMa ¢ nuLLen
UNu BBEAEHUSA B COCTAB NULLIEBBLIX NPOAYKTOB C Lienbio oboralleHnst paumoHa oTAeNbHbIMU NULLEBLIMU UMK
©ronorn4yeckn akTMBHLIMI BELLLECTBAMM U UX KoMmnnekcamu. [Nnwesas gobaBka — 3TO NPUPOAHOE UMK
CVYHTE3UpOBaHHOE BELLECTBO, NpeAHaMepeHHO BBOAMMOE B NULLIEBbIE MPOAYKTHI C LIENbi0 UX COXPaHEeHUs Ha
AnuTensHoe Bpems U/vnu npuaaHusa UM 3agaHHbIX CBOMCTB. [109TOMY 3TO ABa pa3sHbIX NOHATUS U CUMTATb UX
CUHOHMMaMW Henb3S.

Kputepum oueHnBaHuA:
e 5 0annoB — gaHa pacwmdpoBka n onpegeneHue noHstuio bA[LL, nosicHeHO, 4To Takoe nueBas aobaeka,
YKa3aHo, 4YTO 3TW ABa MNOHATUSA He SIBMSIIOTCA CUHOHUMaMU;
e 2 6anna— He faHo (UK 4aHO He NpaBUIbHO) ONpeAeneHne OgHOMY U3 MOHATUI, NMOO onpeaeneHns
OaHbl, HO HE CKa3aHo, YTO OHU HE MOTYT CYMTATbLCA CUHOHUMAaMM;
e (0 6annoB — He AaHbl (MK AaHbl HEMpPaBWUNbLHO) onpeaeneHns noHsaTun AL v nuwesasa aobaska, He
yKa3aHo, YTO 3TO HE CUHOHMMBbI.
7. Peakunun, ¢ NOMOLLbIO KOTOPbIX MOXHO BbIOENUTL T€ UITN UHblE COEAMHEHNSI HEMOCPEACTBEHHO B KNeTKax, rae
OHW 0DOpa3syloTcs, HasbIBalOTCS ...
OTanoH oTBeTa: NMCTOXMMUYECKUMMU
e 1 6ann - yka3aH BepHbI/i OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIIE YaCTUYHO

MupukaTtopsl: K-3.2 BeinonHaeT npyknagHble 1 NONCKOBbIE HayYHble nccrenoBaHns n paspaboTtku B obnactu
MeauUUHBI 1 Bruonorum

3YB K nHgukartopam:

3HaTb: COBpEMEHHbIE TEOPETUYECKME U SKCNEePUMEHTaNbHbIe MeToAbl UCCeaoBaHus B bronorum n MeamumnHe ¢
Lenblo opraHnsauumn paboT Mo NpakTUYEeCKOMY MCMOSNb30BaHUIO 1 BHEAPEHMIO pe3ynbTaToB NCCregoBaHni,
OCHOBbI MM1aHUPOBAHWS 3KCMEPUMEHTa, METOAbl CTaTUCTMYECKON 0BpaboTkn AaHHbIX, OCHOBHbIE AOCTMKEHNS
COBPEMEHHOWN HayKu! U OCHOBHbIE NapagurMbl COBPEMEHHbIX Hay4YHbIX UCCreA0BaHUN MO U3YYEHUIO MEXaHU3MOB
nencteusi bBAB;

YMeTb: 060CHOBaHHO BbIGMpaTh TEOpPETUYECKME U IKCNepMeHTanbHble MeTobl U cpeacTBa peLleHmns
chopMynMpoBaHHbIX 3afadv, Mcnosb3oBaTh MyHAAMEHTANbHbIE 3HAHMA AN Pa3BUTUSA HOBENLLNX Hay4HbIX
noaxoAoB Ans BblAeneHus, naeHtndukaumm n nccnegosarHms BAB, ocylecTBnsaTe c6op Hay4YHOW MHopmauun 1
nNpoBOANTL ee aHanu3, paspabaTbiBaTb NnaHbl, NPOrpamMmbl U METOAMKN NPOBEAEHUS NPUKNaAHbIX Hay4YHbIX
nccnegosaHuii B obnactu 6uonorum u meanumHbl;

BnageTtb: MeToAMKaMu NpoBeAeHUs NpUKNaaHblX HayYHbIX MccregoBaHuin B obnactu Guonorum n meguumHbl;
MeToAaMu KOMMbIOTEPHOro CTaTUCTUYECKOrO aHanm3a AaHHbIX; HaBblkamy paboTbl B 06LWeynoTpeduTensHbIX U
creumanm3mpoBaHHbIX KOMMbIOTEPHbLIX MporpaMmMax Aris cTaTMCTUYECKOoro aHanusa.

Bonpochbi:

1. AHanuTnyeckasi YyBCTBUTENBHOCTb METOAA UCCINEA0BaHMSA — 3TO

a) CNOCOGHOCTL BLIABNATbL HAMMEHbLLEE pasnuyne Mexay ABYMSA KOHUEHTpauMaAMU aHanm3mpyemoro
KOMMOHEHTA;

6) AvanasoH KOHLUEHTpaLWA aHanM3npyemoro BeLecTsa, B KOTOPOM U3MEPEHUST BOCMIPOU3BOAATCS;

B) Mepa BOCMPOU3BOANUMOCTU KOHKPETHOIO Habopa N3MEPEHUI C OOHUM U TEM XE aHaNn3MpyembiM 00pasLomMm;
r) ogHa M3 XxapakTepuUCTUK MeToa, KOTopas MoKa3biBaeT kak COOTHOCATCS 3aTpaThbl YCUINUIA (MM PeECYPCOB) Ha
NpoBeAEHUE UCCNEOOBaHNS U pe3ynbTaT (MK CTENEHb AOCTMKEHUS LENN).

2. Pabounii npoTokon A0oMmKeH

a) BKN4YaTb NOAPOO6HO oNMCaHHYK NocrieAoBaTesIbHOCTbL BCeX onepauui U MaHUNynsauuMn B xoae
NoAroTOBKM K aHaNUTU4YeCKOMY 3KCMEepUMEHTY, ero NpoBeAeHUsA U aHanu3a noslyYeHHbIX AaHHbIX;

0) U3MEHSITLCS B XO4€ 3KCMEPMMEHTOB NPON3BOJTbHLIM 00pa3oM;

B) XapaKkTepuM30BaTbCs CTEMEHBIO 3aBUCUMOCTU N3MEHEHMWS 3HAYEeHUS pe3yrnbTaTta OT CUrHana, KoTopbli JOJDKEH
ObITb M3MEpPEH;

r) oLeHMBaTb KA4YECTBO peLLUEHUst NPOONEMbI U AOCTUMXKEHWNE, MOCTaBMNEHHbIX Nepes CUCTEMON Lenen.



3. CroxHble opraHuyeckne COeaUHEHUS, CUHTE3MPYEMbIE B pacTeHUsIX, Mo AeNCTBMEM CONTHEYHOO CBETa,
YITIEKUCIIOro ra3a v Xrnopodunna, OTHOCATCA K Kraccy ...
dTanoH oTeeTa: YrneBobl

e 1 6ann — ykasaH BepHbI OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIIE YaCTUYHO

4. OnekTpodopes B arapo3HOM refie — CTaHAapTHbIN MeTo, UCNONb3yeMbI AN pasaeneHus, naeHTudmkaumm n
OYUCTKM PparMeHToB ....
dTanoH oTBeTa:
HYKMNEMHOBbIX KMCROT (gonyckaetcsa oteeT — AHK n PHK)
e 1 6ann - ykasaH BepHbIN OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIIE YAaCTUYHO

5. Mi3BneyeHne BelecTBa 13 pacTBopa Ui Cyxoli CMECHU C MOMOLLLbIO pacTBOPUTENS (SKCTpareHTa), NpakTu4ecku
He CMeLLMBAIOLLIErocsl C UCXOAHON CMEChH0 - 3TO

OTanoH oTBeTa: 3KCTpaKuus
e 1 6ann - yka3aH BepHbI/i OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YUCIIE YAaCTUYHO

OnuncaHne TexHonormm nposeneHnA

CamocTosiTenbHasi paboTa CTyAEeHTOB BKMOYAET NOArOTOBKY K YCTHOMY onpocy. [Ans aToro
CTYAEHT U3y4aeT fekumn npenogasaTensi, OCHOBHYHO U AOMOMHUTENbHYO nuTepaTtypy, nyGnvkauum,
nHdopmaumio n3 MHTepHeT-pecypcoB. Tema 1 BONpochbl K CEMUHAPCKUM 3aHSTUSIM, BONPOCHI NS
CaMOKOHTPOIs coepxaTcsi B paboyei y4ebGHON nporpamMmMe 1 JOBOAATCA A0 CTYAEHTOB 3apaHee.

O heKkTMBHOCTb NOArOTOBKMN CTYAEHTOB K YCTHOMY OMNPOCY 3aBUCUT OT Ka4yecTBa 03HAKOMITEHUS C
pekoMeHAOoBaHHOW NuTepaTypoit. [ns noAroTOBKM K YCTHOMY onpocy, 6rmu-onpocy CTyAeHTY
HeobX0AMMO 03HaKOMUTLCS C MaTepuanom, NOCBALLEHHbIM TEME CEMUHapa, B y4eBOHUKe Unu apyrow
peKoMeH0BaHHONM nuTepaType, 3anucsax ¢ NEKLUMOHHOMO 3aHATUS!, 06paTUTb BHUMaHWE Ha YCBOEHMEe
OCHOBHbIX MOHATUI AUCLMMNNVHBI, BbISIBUTb HESICHbIE BONPOCHI M NogobpaTh AONOMHUTENbHYO
nuTepartypy ANs UX OCBELLEHMS!, COCTaBUTb TE3UCbI BbICTYMNMEHUS N0 OTAENbHLIM NPO6eMHbIM
acnektam.

Onpoc npegnonaraeT YCTHbIA OTBET CTyAeHTa Ha OOWUH OCHOBHOWM M HECKOSbKO JOMNOSTHUTENbHbIX
BonpocoB npenogasatens. OTBET CTyAeHTa AOMKeH NpeacTaBnsaTb cobon pasBépHyToe, CBA3aHHOE,
NOrMyeckn BbICTPOEHHOe coobLieHmre. Mpu BbICTaBNeHUN OLEHKM NpenogaBaTtenb y4uTbiBaeT
NpaBuUNbHOCTb OTBETA NO COAEPXKaHMI0, ero NOCnefoBaTENbHOCTb, CAMOCTOATENBHOCTb CYXKAEHUA N
BbIBOAOB, YMEHUNE CBA3bIBaTbL TEOPETUYECKNE NOMNOXKEHNS C NPaKTUKOW, B TOM Ynche 1 ¢ ByayLen
npodeccmnoHarnbHON AeATeNbHOCTbIO.

Llenbto nabopaTopHbix paboT No gucumnivHe aBnseTca npuobpeTeHne cTyaeHTaMy HaBbIKOB
CaMOCTOSTENbHOrO BbINOMIHEHNSI NabopaTopHbIX MCCNeaOBaHUN U aHanmsa pesynbtatos. Kaxaas
nabopaTopHasa paboTa TpebyeT npeaBapuUTENbHOIO N3y4eHns TeopeTndeckoro matepmana. Mpu
BbINOSIHEHNM NabopaToOpHOro aKkcnepumeHTa obsi3aTenbHO cobnogeHne npasun TexXHUKM 6esonacHocTu!
Mepepn BbINONHEHNEM NabopaTopHbIX paboT CTyAEHTbl OSMKHbI MPONTK 'VIHCTPYKTaX NO TEXHUKe
©e30onacHOCTU' 1 pacnmcaTbCsl B COOTBETCTBYIOLLEM XypHane. TOoMbKo Nocne 3Toro CTYAEHT MOXET
ObITb JONYLUEH K NPOBEeAeHN0 aKcneprMmeHTa. B xoae BbinoniHeHns nabopaTopHblX paboT CTyAeHTbI
BHMMaTenbHO HabnaaT 3a XO040M peakunii, NPOBOAST U3MEPEHMS U 3anvCbiBaloT HabnoaeHns B
pabounn xxypHan. lNMocne BbiNONHeHNs nabopaTopHon paboTbl CTyAeHT odopmnseT oTyeT. OTyeT
BbIMOSHAETCA OTAENbHO MO Kaxgon nabopatopHon pabote. B otyeTe fomkHbl ObiTh cnegytowme
pasgensl: 1. Llenb BbinonHeHna pabotobl 2. TeopeTtudeckun pasgen 3. Xoa pabotbl 4. BeiBoab!
BbinonHme nabopaTopHbIvi NPaKTUKYM, CTYAEHT AOIMKEH YMETb U3NOXUTb XOA BbIMNOMHEHUS OMbITOB,
06BACHUTL pe3ynbTaTbl paboTbl M BbIBOALI U3 HUX M NognucaTb OTYET Y NpenoaaBaTens.

TpeboBaHUA K BbINONMHEHWNIO 3a4aHMI (MNW LWIKanbl 1 KPUTEPUM OLLEHMBAHUS)

Ne | HammeHoBaHVe npeacTaeneHue KPUTEPUUN OLIEHKM
n/n OLEHOYHOrO OLEHOYHOro CpeacTBa B
cpencrtea doHae




1 | YcTHbIW onpoc,
cobecenoBaHue

Bonpocel Kk pasgenam
AVCUMMITUHBI

OueHka «3ayTeHO» BbICTaBMSIETCS  CTYAEHTY, €cnM OH
npeacTaBun MOMHbIA MPaBUIbHBIA OTBET MO BOMPOCY, Aaxe
ecnu Gbiny JonyLleHbl Herpyoble oWMGKK UM HETOYHOCTM.
OueHka «He 3ayTeHO» BbLICTABMSETCA, €CNMU CTYAeHT He
NPOAEMOHCTPUPOBAN 3HaHWA MO CYLecTBY Bomnpoca WivM He
npeacTaBu OTBETbI HA BOMPOCHI

2. | JlabopaTopHble
paboThl

OdopmneHHas
nabopatopHas pabota

OueHka «3ayTeHO» BbICTaBMNSETCS  CTYAEHTY, €CcnuM OH
npeaocTaBun  NpaBUbHO  OPOPMIIEHHYO — nabopaTopHyto
paboTty, ymeeTr 00BbACHUTL pe3ynbTaTtbl PaboTbl M BbIBOAbI U3
Hux. [lonyckatoTcs Herpybble onbKkn n HETOYHOCTMW.

OueHka «He 3ayTeHO» BbICTABMSETCA, €CNN  CTYAEHT
HenpaBunbHO odopmun paboTy B TeTpagn, He MOXeT
pesynbTatbl paboTbl M BbIBOAbI M3 HUX. [onyckaeT HerpybOble
OLUMOGKN M HETOYHOCTU.

3 Hoknapg,

Tembl Joknagos

OueHka «3a4yTeHo» BbICTaBMnseTcA CTYAEHTY, ecnuM OH
MONHOCTBLI PacKpbifl CMbIC BblCKa3blBaHUs, n3bpaHHaa Tema
packpbiBaeTCs C OMNOpOM Ha COOTBETCTBYIOLLME MNOHATUS,
TeopeTu4eckne MnosnoXeHnss W BbiBOAbl; PaKTbl U NPUMEpDI
MoyYepnHyTbl U3  PasiMYHbIX  WUCTOYHWKOB:  UCMOMb3YOTCH
HayyHble nybnukaumm, coobweHns CMW, matepuansl y4ebHbIX
npeaMeToB.

OueHka «He 3a4TeHO» BbICTABMAETCA CTYAEHTY, eCnu CMbICN
BbICKa3blBaHWS He packpbIT, COAepXaHwe oTBeTa He f[aér
npeacTaBrneHnss O ero  MOHVWMaHWKW;  aprymeHTauus  Ha
TEopeTU4YEeCKOM YPOBHE OTCYTCTBYET (CMbICI KIIOYEBbIX MOHATUN
He  OObACHEH;  TeopeTWyeckne  MNOMOXEHUH,  BblBOAbI
otcytcTByoT) WM nCnonb3yloTCA MNOHATUSA, MNOMOXEHUA W©
BblBOAbl, HEe CBSi3aHHble HEMNOCPEACTBEHHO C pacKpbiBaemoun
Temon, paktmyeckas  uHdopmauma  otcytcteyer WA
npvBeaéHHble pakTbl HEe COOTBETCTBYIOT OOOCHOBLIBAEMOMY
Tesncy.

20.2. NpomexyToyHaa atrecTayus

MpomexyTouyHast aTTecTauusi no AUCUMIIIMHE OCYLLECTBIISIETCH C MOMOLLbI  CeaytoLmx
OLIEHOYHBIX CPeACTB: BOMPOCOB K 3a4eTy.

lMepeyeHb BOMPOCOB K 3a4eTy:
1. Knaccudpmkaumsa n HomeHknaTypa bMonornyeckn akTMBHbIX COEANHEHNIA;
2. XMMn4ecknn coctaB, CTPYKTYpa, XMMUYeckne n msmyeckme cCBoWCTBa, Guonorunveckune
dYHKLMM YrNeBoaos;
3. Knaccudpumkaums yrneBooB 1 Ux Npou3BOaHbIE;

4. XMN4Yeckuin coctaB, CTPYKTypa, XMMUYECKME U U3NYecKne CBOWCTBA, Buonormdeckme
YHKLMM KMPHBIX KACIOT U NNNUAOB,;

5. Knaccudumkauyms nunngos.

6. Knaccudurkauusi HU3KoMonekynsipHbIx G1operynsiTopos;

7. CocTaB, CTpyKTypa, XMMUYeckne n uanmdeckme CBOWCTBa, Guonornyeckne gyHKUUn
HNU3KOMOIEKYNAPHbBIX BMOPErynaTopoB: BUTaMWUHbI, aHTUOUOTUKN, FTOPMOHLI, (OUTOrOPMOHI,
¢epOMOHbI;

8. CocTas, CTPyKTypa, XuMmn4yeckme n omsmyeckme cBoMCTBa, bmnonornyeckme dyHkumm OHK;
9. Hykneosuabl. Hykneotuabl. Hykneotugrpudocdarsl;

10. MonumepasHas uenHasa peakums. M'eHHO-UHXeHepHble onepaunn ¢ AHK;

11. CocTas, CTPYKTypa, Xummdeckune n donmanyeckmne cBonctea, buonormyeckue dpyHkumm PHK;
12. Mukpo-PHK. PHK-uHTepdepeHums;

13. MpoueccuHr PHK;

14. MeToabl N3y4eHUst HYKIEMHOBbLIX KUCHOT;

15. CocraB, CTpyKTypa, XMMuU4Yeckme un usmyeckme CBOWCTBA, Guonormyeckne gyHKLMK

aAMUWUHOKUCIIOT, X KJ'IaCCVI(*)VIKaU,I/lFI;



16. MNMpoun3BoaHblE aMUHOKMUCIOT B XXMBbIX OpraHuMamMax: OuMOreHHble amuHbl, aHTUOUOTUKN,
HeMpoMeamnaTopbl, ayKCUHbI,
17. ObnacTtn ucnosib3oBaHUs aMUHKUCIIOT U UX DMOTEXHOMNOrMYEeCcKUn noTeHuman;

18. CocrtaB, CTpyKTypa, XuMun4yeckme un usmyeckme CBOWCTBA, Guornormyeckume gyHKUMK
6enkoB. Knaccndmkaums 6enkos;

19. QH3MMonaTKs - HapyLleHne PYHKLUNOHUPOBaHMS (DEPMEHTOB B KINETKE;

20. DH3MOoOMarHocTuka Kak crnocob BbISIBEHWA MHAapKTa MUOKapaa, NOpaXKeHWUin neveHm
1 cepaua, pacnosHaBaHUM paka npeacratenbHOM Xenesbl U 4.p.;

21. BOo3MOXXHOCTN COBPEMEHHOW SH3UMOTEPANnK;

22. KneTtouHble 1 rymoparsibHble hbakTopbl aganTUBHOrO UMMYHUTETA;

23. OcobeHHOCTM pa3BUTUA MPOTUBOMHAEKLMOHHOIO UIMMYHUTETA;

24. TToHATUE HOPMbI U HEJOCTATOYHOCTU (PYHKLMOHNPOBAHUS UIMMYHHOW CUCTEMBI;

25. AyTOUMMYHHbIE peakumnn. TonepaHTHOCTb. AHEPINA UCTOLLLEHNS;

26. MeToabl AMarHOCTUKN MMMYHOMNATONoru;

27. VMmyHOCTUMYyNUpYOLLME W UMMYHOCYMNPECCUMBHbIE BellecTBa MPUPOAHOIO ¢
CUHTETMYECKOIrO NPOUCXOXOEHWS;

28. MNenTngHble UMMYHOMOAYIATOPbLI U UX MPUMEHEHNE B KIMUHUKE;

29. ImmyHoaenpeccaHThl;

30. dapmakonormyeckoe encTBMe MUMMYHOMOAYNSATOPOB.

OnucaHne TEXHONOrMM NPoBeaEHUS

lMpomexyToyHas aTTecTaunsa NpoBOANTCS B COOTBETCTBUM C MoNoXeHneM 0 NPOMEXYTOYHON
aTTecTaumm oby4aroLmxcs no nporpamMmmam Bbicllero obpasoBaHus.

KOHTpOnbHO-M3MepUuTenbHblE MaTepuarbl MPOMEXYTOYHOW aTTecTauumn BKITYatoT B cebs
TeopeTn4YecKkne Bonpochl, NO3BONSAIOLLNE OLEHUTb YPOBEHb NMOMYYEHHbIX 3HAHWUIA U NPaKTU4ecKne
3a7aHus, NO3BONSOLWME OLEHUTb CTENEHb CHOPMMPOBAHHOCTM YMEHUI U HAaBbIKOB. 3a4€T No
AVCUMNIIMHE MOXET ObITb BbICTABIIEH MO UTOraM TEKYLLIErO KOHTPOSS, MPU BbIMONTHEHUUN BCEX
npeayCcMOTPEHHbIX BUOOB CaMOCTOSATENBHON paboThl U NPU YCITOBMM NOCELLEHUS CTyAEHTOM Bonee Yem
70% 3aHAaATUN.

I'IpV| oueHmnBaHMN NCMNOJNb3YHTCA Ka4eCTBEHHbIE LLKallbl OLLEeHOK

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LLKarbl U KPUTEPUM OLLeHUBAHUS

HanmeHoBaHue MpeacTtaBneHne oLEeHOYHOIo KpuTtepun oueHku
OLIEHOYHOro CpeacTBa cpeAcTBa B poHae
KM npomexyToyHown Kaxgbin KOHTpOmbHO- | OLeHKa «3a4TeHO» BbICTaBMseTCs CTYAEHTY,
atTecTauuu N3MepUTENbHbIN MaTepuan  Ons | ecnu OH MpeAcTaBuil MOJSHbIA MPaBUNbHBIN
nposeaeHus NPOMEXYTOYHOW | OTBET MO BOMPOCY, Adaxe ecnM Obinu
aTTecTauum BKNOYaEeT 2 BONpoca Ans | AonyLleHbl Herpyoble OLLNOKM unm

KOHTpOnA 3HaHWUN, yMeHUi N | HETOYHOCTH.

BNageHun B pamkax oueHkn ypoBHs | OLueHKa «He 3a4TeHO» BbICTaBMsieTCs, ecnu
COOPMUPOBAHHOCTY KOMNETEHLNN. CTYOEHT He NpoAeMOHCTPMpOBan 3HaHUS no
CyllecTBy Bornpoca WM He npeacTaBurn
OTBETbl HAa BOMPOCHI




