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BbICLLEINO O6PA30OBAHUA
«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
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YTBEPXOAIO

3aBeayowmin kacegpon
ornonankm n BuotTexHonormm

— B.I". ApTiox0B
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PABOYASA NPOMPAMMA YYEEHOW D,I/ICLI,I/II'IHi/IHbI
B1.B.03 Buodmaunka

1. lUndp n HanmeHOBaHWe HanpaBneHUs NOAroTOBKMU:
06.06.01 Bruonornyeckne Hayku
2. MNpocdhunnb NOAroTOBKM:
Buodmsunka
3. Keanudmkauusa (cteneHb) BbINyCKHUKA:
WccneposaTtens, npenogasaTenb-uccriegosaTenb
4. dopma obpa3oBaHuA:
oyYHas

5. Kacheppa, oTBevarowasn 3a peanmsaumio QUCLUNIMUHDI:
kacpegpa 6mounsnkmn n GuoTexHonormm

6. CocTtaBuTENU NporpamMmbi:
ApTioxoB Banepun [NpuropbeBund, OKTOp Bronornyecknx Hayk, npodeccop,
BawapuHa Onbra BnagummnposHa, kaHanaaT 6G1UonorMyecknx Hayk, JOLEHT

7. PekomeHpoBaHa: PekomeHgoBaHa HMC wmegumko-6uonornyeckoro akynbTeTa,
npotokon Ne 2 ot 15.05.2019 .

8. YueOHbIn roa: 2022/2023 Cemectp(-bl): 7
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9. Llenu n 3apaum y4e6HON AUCLUMUNIIUHDI:

Llenb: copmMmnpoBaHMe HaBbLIKOB CaMOCTOATENbHOM Hay4HO-UCCNeLoBaTeNbCKON
aesatenbHocTM B obnactm  6uModuaunkm, yrnybrneHHoe wu3lyyeHue TeOopeTUYECKUX U
METOA0MNOrMYeCcKUX OCHOB BUOUINKN.

3agaun: umsyveHme oOOLWMX NPUHUUMNOB OUONOMMYECKM 3HAYUMMbIX SBMEHWA Ha
MOSEKYNSIPHOM  YPOBHE, packpbiTUe WX npupoabl B COOTBETCTBMM C  3aKOHaMu
COBPEMEHHON (PU3UKM N XMMUU, MOHUMAHNE CBA3N Mexay PU3NYeCKUMU MexaHu3mamu,
nexatiMMn B OCHOBE OpraHM3aLumm xunBbIX O6bEKTOB, U BMONOrMYecKMMM 0CobeHHOCTAMM
NX XXU3HEOEATENbHOCTN, NMOHUMAaHWEe MexaHn3ama BUoNorMYecknx SBNEHN, pacumdgpoBka
NepBUYHbBIX MOSMEKYNAPHbBIX MPOLECCOB, W3yYeHWe TeopeTUYeCcKMX OCHOB npeameTa,
nonyyeHne npakTU4EeCKUX HaBbIKOB paboTbl, OCBOEHWE acnupaHTamu Buodnsnyeckmx
MEeToOOB aHanu3a; crnocobHOCTb pellaTb onpeferneHHble uccrnegoBaTernbckue 3agadu,

yCTaHaBnnBaTb NPpU4YNHHO-CNeaCTBEHHbIE CBA3U B (*)yHKLI,I/IOHI/IpOBaHI/II/I 61MO06BbEKTOB.

10. MecTo y4ye6HOM AMCUMNNUHBLI B CTpyKType OOI:

umMkna degepanbHOro
npogeCccnoHanbHOro

Brvonornyeckne Hayku.

Asnsetca obAzaTenbHON OUCUUNIIMHON BapyaTUBHOW 4acTu Npod)eCcCUoHanbHOro
rocygapctBeHHoro obpasoBaTernbHOro CcraHgapTa BbICLUEro
obpasoBaHuss  no

HanpaBneHuto NnoaroToOBKU 06.06.01

11. NMnaHupyembie pe3ynbTaTbl 00y4YeHUA NO AUcuUnIuHe/MoAaynio (3HaHus,
YMeHUA, HaBbIKU), COOTHECEHHbIEe C NMIaHUPyeMbIMU pe3yrbTaTaMu OCBOEHUA
obpa3oBaTenbHOW NporpamMmmMbl (KOMNETEHUUSAMU BbINYCKHUKOB):

KomneTteHuus

Koa

HassaHune

lMnaHupyemble pesynbTaTtbl 00y4YeHus

YK-1

CNOCOBHOCTb K KPUTUHECKOMY aHanunsy u
OLlEHKe COBPEMEHHbIX Hay4HbIX
[OCTVXXEHWIA, FreHEPUPOBAHUIO HOBbIX
uaen npu peLleHnn nccnefoBaTenbCKux
W NpaKTUYeCKMX 3aaad, B TOM YuCne B
MeXaUCLMNNMHapHbIX obnacTsax

3HaTb: METOAbI KPUTMYECKOTO aHanm3a u OLEeHKU
COBPEMEHHbIX HaY4HbIX JOCTUXEHWUI, a TaKKe MeToabl
reHepvMpoBaH1s HOBbIX MAEN NpU peLLeHnm
uccrnenoBaTenbCKUX U NPakTUYeCckUx 3agad, B TOM
yMcne B MeXAMCUMNIMHapHbLIX obnacTax

YyMeTb: aHanM3vpoBaTh anbTepHaTUBHbIE BApUaHTbI
peLUeHnst uccrnenoBaTenbCKUX U NPaKTUYeCcKkMX 3aaad
W OLEHMBATb MOTEHUMANbHbIE BbIUTPbILLW/NMPOUTPbILLIM
peanv3auuy 3TUX BapMaHToB

BnageTb: HaBblkaMu aHanM3a MeToA0NOrMYECKNX
npobneM, BO3HUKaIOLLMX NPW peLueHnn
nccnenoBaTenbCKMX U NPaKTUYECKUX 3agad, B TOM
yucne B MeXAMCLMNIMHApHbIX 0bnacTsax

YK-5

CNocoBHOCTL NNaHnpoBaTh 1 pelaTb
3aga4m cobCTBEHHOIO
NPOodECCUOHANBHOIO Y NMMYHOCTHOTO
pas3BuTUS

3HaTb: CoepXaHue npolecca LenenonaraHms
npodeccrmoHanbsHoOro 1 IMYHOCTHOIO PasBUTKS, ero
0COBGEHHOCTM U CNOCOOLI peanuaaummn Npu peLleHnm
npodeccuoHanbHbIX 3agay, UICXOAsa 13 3TanoB
KapbepHOro pocta u TpeboBaHWin pbiHka Tpyaa.
yMeTb: (popMynMpoBaThb LeNN NMYHOCTHOMO U
npogeccMoHanbHOro pasBuTUS U YCrNoBusl UX
OOCTUXKEHWS, UCXOAA U3 TEHAEHUMIA pa3BuTua obnacTu
npogeccuoHanbHoOn AesaTenbHOCTH, 3TanoB
NpogeCcCUoHanbHOro pocTa, MHAMBUAYasnbHO-
JNINYHOCTHbIX OCOBEHHOCTEN.

BnafeTb: npuemMmamMmm n TexHonormamMmmn uenenonaraHud,
LenepeanusaLmmn n OLEeHKN pe3ynbTaToB
AesiITenbHOCTY ; cnoco6amu BbISIBIIEHMS U OLLEHKM
WHAMBMAYaNbHO-NMYHOCTHBIX, MPOdECCUOHANbHO-
3HAYMMbIX KAYECTB U NyTSIMU JOCTUXeHNs Gonee
BbICOKOFO YPOBHS1 UX Pa3BUTUS.

OrlK-1

CNOCOBHOCTb CaMOCTOATENbHO
OCYLWECTBATb HAY4YHO-

3HaTb: 3HaTb OCHOBHOW Kpyr npobrnem (3agay

BCTpevarLwmnxcs B n3bpaHHom cdepe Hay4HOM
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ncenenoBaTenbCKyo 4eATENbHOCTL B
COOTBETCTBYHOLLEN NpOodheCcCMoHansHom
obnacTtu ¢ ncnonb3oBaHNeEM
COBpPEMEHHbIX METOOO0B UCCNEeA0BaHNS
N NHPOPMALMOHHO-KOMMYHMKALIMOHHBIX
TEeXHOMNOrmm

OEATEeNbHOCTU, N OCHOBHbIE CNOCcobbl (MeToabI,
anropuTMbl) UX PeLLEHUS, OCHOBHbLIE UCTOYHUKN U
MeTOAbl MoMCcKa Hay4YHON nHdopmaumm

yMeTb: HaxoauTb (BblGupaTh) Hanbonee
appekTnBHbIE (METOABI) PELLUEHNSA OCHOBHbIX TUMOB
npobnem (3agay), BCTpeyaroLLmMxcsa B AaHHON cdepe
Hay4HOW OeATenbHOCTH

BNajeTb: COBPEMEHHBIMM METOAAMU, MHCTPYMEHTAMMU
N TEXHONOMMEN Hay4YHO-UCCNeaoBaTENbCKON U
NPOEKTHOW AeATENbHOCTU B onpeAeneHHbIX 0bnacTax
BUONOrM4YEeCcKon Hayku;

BNajeTb: CMOCOBHOCTBI0O CAMOCTOATENBHO
OCYLLECTBMATb Hay4YHO-MCCNEeAOBaTENbCKYHO
OeAaTenbHOCTb B 06ractn 6noduankm ¢
MCMNOSb30BaHNEM COBPEMEHHbIX METOA0B
ncecnegoBaHus

MK-3

CNOCOBHOCTb U FOTOBHOCTb MOHUMATbL U
aHanuauposaTb husmyeckne n PuUnko-
XUMU4eckne MexaHn3mbl (OCHOBBI)
PYHKLMOHNPOBaHUSA BMOCUCTEM U KX
KOMMOHEHTOB

3HaTb: Brodnsnyeckme NOHATUSA, TeopeTuyeckne
OCHOBbI B1odK3MKN, 0bLLME MONEKYNAPHbIE
MeXaHW3Mbl B3aMOAENCTBUI, Nexalime B OCHOBE
Buonornyecknx (B T.4. PU3MONOrMYECKNX) NPOLECCOB U
ABMEHWI, NPUHUMNBI BUON3NYECKMX METOOO0B
nccneaoBaHus;

yMeTb: yCTaHaBnuBaTb NPUYNHHO-CNEACTBEHHbIE
CBSA3U B (PyHKLMOHMPOBaHNN BUOOGBEKTOB,
MCMONnb30BaTb MNOMNYyYEHHbIE 3HAHWA ANS peLleHns
npogeccuoHanbHbIX 3aday;

BNageTb: OCHOBHbIMWU MeTogamu 6nonanyeckoro
aHanusa, MeTogaMm CaMOCTOSATENbHON NOCTaHOBKM
3KCMEeprMEHTOB, CNOCOBHOCTLIO K aHanu3y n oLeHke
OOCTOBEPHOCTM MONYYEHHOro pesynbTara.

MK-4

CNOCOBHOCTb KOPPEKTHO onpenensaTb
afeKBaTHOCTb BbIOpaHHOIo MeTofa
nuccnefoBaHusi NOCTaBeEHHOW 3aJave
npu AOCTUXKEHUW LieNel nccnenoBaHns

3HaTb: Ha3Ha4vyeHue Guonsnyecknx MeToaoB
nccneaoBaHUs; OCHOBHbIE METOAbl aHanuaa
3KCnepuMeHTanbHbIX AaHHbIX N0 NPOodUnto
npogeccuoHarnbHON NOArOTOBKM.

yMeTb: BblOMpaTh afekBaTHble Noaxoabl A
nccneagoBaHuie; - genatb 060CHOBaHHbIE BbIBOAbI O
3aKOHOMEPHOCTSIX Habnogaemblx NPOLIECCOB U
ABITEHUN.

BNageTb: NPaKTUYECKMMUN HaBblkamMmun paboThbl.

MK-5

CMNOCOBHOCTb 1 FOTOBHOCTb
ncenegoBaTb MEXaHU3Mbl AENCTBUSA
PUINKO-XMMUYECKNX (HhaKTOPOB Ha
CTPYKTYPHO-(bYHKLMOHanNbHoe
COCTOSIHME MaKpPOMOIEKy, UX
KOMIMMEKCOB U KINETOK XMUBbIX
OpraHM3moB

3HaTb: MPUHLMNbI, NEXallme B OCHOBE METOAOB
ncenepoBaHus BNNAHUS OU3NKO-XUMUYECKNX
haKTOpPOB Ha CTPYKTYPHO-DYHKLMOHANBbHOE COCTOSHME
MaKpOMOJSEKYIT, UX KOMMIEKCOB U KIETOK XMBbIX
OpraHu3moB,

YMeTb: OCYyLLEeCTBNSATL Nnogbop MeToaoB
nccnenoBaHus, agekBaTHbIX MOCTaBMEHHON 3aaave
BNageTb: HaBblkamMy paboTbl Ha  COBPEMEHHOM
Hay4yHOM 1 nabopaTopHOM 06opygoBaHUK

12. CTpykTypa n copepxaHue y4ye6HOM AUCLUNSINHDI:

12.1 O6bem AMCUUNNUHBI B 3a4€THbIX eAMHULIax/4yacax B COOTBETCTBUM C YYE€OHbIM
nnaHom —4 3ET / 144 v.

13. Buabl yue6HoM paboThbl:

Bug yuebHol paboTbl

Bcero

Mo cemecTtpam
Ne cem. 7 ‘ |

AyanTOpHbIE 3aHATUSA 18-

18- | |




B TOM YUCTIE: nekumm - -

npakTuyeckmne - -

nabopartopHble - -
MHameuayaneHble 3aHATUA 18 18
CamoctosTensHasa pabota 90 90

dopma npomMexyTovHOM aTTecTaumm

(3avetr — 0 4., 3k3ameH — 36 4.) 36 36
WToro: 144 144

1 2-3 COHep)KaHI/Ie pa3acyioB AMCHUIIJIMHBIL

Ne
n/n

HaumeHoBaHve pasgena
ONCUMNIUHBI

CopepxaHve pasgena AUCUMNvHBbI

NHOusudyanbHbIe 3aHsIMUS

KeaHTOBasi buoduraunka.
doTobuonorus

KBaHTOBass OGuocmanka. JSHepreTMyeckne YpOBHW  MOMEKy.
B3anmogenctesne KBaHTOB cBeTa C Mornekynamu. JlloMMHecLeHLms.
dnyopecueHuuna n docopecueHums. MpumeHeHne
NIOMUHECLIEHTHOrO aHanmaa B 6uonorum n capmauum.

CnekTpanbHble CBOWCTBA HEKOTOPbLIX Buomonekyrn. AHanm3 TOHKON
CTPYKTYpPbI CMEKTPOB MOIMOLWEHUS.

doTobuonornyeckme mnpoueccbl U nx cragum. PoToxmmmnveckme
peakumm B Gernkax, nunuaax M HyknemHoBbIX kucnoTax. OHK kak
OCHOBHas BHYTPUKINETOYHAsH MULLEHb NPU NETanbHOM U MyTar€HHOM
aencTeum ynbetpadguoneToBoro ceeta. PoToceHCMOUNM3NPOBaHHbIE
N OBYyXKBaHTOBble peakumn npu nospexgeHun [AHK. MexaHusmbl
doToauHamuyeckmx npoueccoB. 3awmta OHK  HekoTopbiMuM
XUMNYECKUMUN COEANHEHUAMM.

OddekTbl doTopenapaumm u doTo3awnTbl. PepMeHTaTUBHbLIN
XapakTep W MOMEKYNAPHbIA MexaHuam doTopeakTuBaumun. Pornb
HOTOMHAYLMPOBAHHOIO C/HTE3a BGuonormnyeckm aKTUBHbIX
coenHeHnn B npouecce doTo3aLMThI. MexaHusm
OTOCMHEPreTUYECKNX peakuuin npu KOMOMHMPOBAHHOM OEWCTBUU
pasHbIX ANVH BOJTH YNbTPadoneToBOro ceeTa.

Buogunanyeckme oCHOBbI AENCTBUSA fla3epHOro 1 CBETOANOL4HOrO
n3nyveHus

PagwaunoHHas n
akonornyeckas buodusmka

MexaHn3mbl MOrnoLEeHUst SHEPTUN NOHU3UPYIOLLMX U3MYHEHUN.
Ho3nmeTtpus

B3avmopencteme pasHbIX BUAOB WMOHU3MPYIOLLErO MU3IyyYeHus C
aToMaMu 1 MoJiekyrnamMmun BeLlecTBa

CTpyKTypa 1 gnHamumka
Buomonekyrn:
TepMmoanHamuka, KMHeTuka

Knaccudumkaums tepmogmHammyeckux cuctem. [lepBbii 1 BTOpON
3aKOHbl TepMoANHaMKKK B Bruonoruun. TennoemMKoCTb Y CXUMAEMOCTb
6enkoBbIx rnobyn. PacyeTbl aHepreTnyeckmx adpgekToB peakumin B
OGuonormyeckux cucremax. WMameHeHue SHTponuUM B  OTKPbITLIX
cuctemax. lNoctynat MNpuroxumHa.

TepmogMHaMmn4yecKkne YCrioBMSl OCYLLECTBIIEHUS  CTaUMOHAPHOro
COCTOSIHUS.

TepMmoanHaMmnyeckoe ConpsikeHne peakuun n Tennosble ekt B
ovonornyeckux cuctemax. NoHsaTMe 000OLWEHHbIX CUA U MOTOKOB.
JInHelHbIE COOTHOLIEHMS M COOTHOLLEHUS B3aMMHoCcTM OH3arepa.
TepmoguHamuka  TpaHCMOPTHbIX  npoueccoB.  CTaumoHapHoe
COCTOSIHME W YCMOBMS MUHUMYMa CKOPOCTM MpUpoOCTa SHTPOMUMW.
Teopema MNpuroxumHa.

TepmoguHamuyeckme XapakTepuCcTUKM MOMEKynsipHO-
3HepreTMdeckux npoueccoB B Ouocuctemax. OOWwme kputepun
YCTOMYMBOCTU CTaLMOHaAPHbBIX COCTOSIHWIA U nepexoda K HUM BOnnan
M BOanM oT paBHoBecus. CBSA3b 3HTpPOMMM M UHGOPMaUMM B
BuonorMyecknx cuctemax.

dunanka OMONONMMEPOB U
HaAMOMNEKYIAPHbIX
CTPYKTYp. MonekynspHas
Brodmsuka.

Buodmsmka BGenka U HYKMNEMHOBBLIX  KACMNOT.  YCroBus
CTabunNbHOCTU KOHUrypaumm makpomornekyn. PasoBble nepexofbl.
Mepexoabl rnobyna-knyook. KoonepaTtuBHbie CBOWCTBA
Makpomonekyn. Tunbl OObeMHbIX B3aUMOAEWCTBUN B OenkoBbIX
Makpomonekynax. KoHdopmaunoHHas  nogBuXXHOCTb  6enkos.
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CTpyKTypHble 1 3HepreTMyeckne aktopbl, onpeaenswowme
ONHAMUYECKYHO N KOHPOPMALIMOHHYIO MOABMXKHOCTL 6enkoB. MeToapl
M3y4yeHust  KOH(OPMaUMOHHOM MOABWXHOCTU. Ponb BoAbl B
opMMPOBaHUN CTPYKTYPbI BUOoMONeKyn

Bbuodmamka KMeToYHbIX U
MeMOpaHHbIX npoLeccos
Bruodusmka membpaH

KoHuenums rugpodobHoro crnos B opraHusauuyn GuomembpaH.
YHUKanNbHOCTb  MeMOpaHHbIX NMNuMgoB B CaMOMPOU3BOSIbHOM
dopMnpoBaHUN MeMOpaHHbIX CTPYKTYp B BOOHOW (hase M Ha ee
nosepxHocTn. MogenbHble nunuaHble MeMb6paHbl. CoBpeMeHHas
mMogdenb MembOpaHbl. ®a3oBble nepexodbl U MUKPOBS3KOCTb
nunuagHoro 6ucnos. lNMepokcugHoe okucrneHne nNMnNuAaos. [uHamuka
GuomembpaH. Tunbl NOABMXHOCTEN NMNMAOB B MeMbpaHax;
KONMUYECTBEHHbIE XapakTepUCTMKM MOABWXKHOCTEN W MeTOoAbl WX
onpefeneHus.

TpaHcnopT BeLLecTB Yepe3 Guonornyeckme membpatbl. [1Ba nytu
TpaHcrnopTa MmembpaHHbIXx 6eMnkoB 1 NMMONPOTENHOBbLIX KOMMIIEKCOB
B knetke. HewusbupatenbHbin TpaHcnopT. Ponb  curHanbHbIX
NenTaoB WM CUrHamnbHbIX Y4acTKOB B COPTMHIE W HamnpaBfieHHOM
TpaHcnopTe 6enkoB B nnasmMatu4eckyto MemopaHy, MUTOXOHOPUU U
xnoponnactel.  BHYTPMKNETOYHbLIA  TpaHCMOPT C  MOMOLUbIO
TPAHCMOPTHBLIX NY3bIPLKOB, OKAWMMIEHHbIX TPAHCMOPTHbLIX MY3bIPbKOB
" CEeKpPEeTOpHbIX  My3blPbKOB; KPYroBopoT  MOJEKYMSAPHbIX
KOMMNOHEHTOB MembpaH u peuenTopoB B krneTke. CuMHTE3 M nytu
TpaHCcnopTa OCHOBHbIX MeMOpaHHbIX NWMNWAOB B KIEeTKe; posb
GenkoB-nepeHocuMKkoB hoconnnuaos B 3TOM npouecce.

MexaHn3m paboTbl MOHHbBIX KaHarnoB 1 HaCoCOB.

OnuncaHne MOHHbBIX TOKOB B MoAenn XomkkmHa-Xakcnu. BopoTHble
Tokn. PacnpoctpaHeHne Bo3OyxgeHusa. KabenbHble CBOWCTBa
HepBHbIX BOJIOKOH. [lpoBegeHve wmMnynbca MO HEMWENUHOBBIM U
MWENUHOBBIM BOIOKHaM. OHeproobecneveHne npoueccos
pacnpocTpaHeHus Bo3byKaeHus.

Buocdumamka
cBoboAHOpaamKanbHbIX
peakLuii 1 NPOLEeCCOoB.

AkTuBHble dopmbl  kncnopopga (APK). TlMospexgenHne OHK ¢
yyactmem A®K. T[oBpexgeHne 6GenkoB ¢ ydactnem A®K.
MepekucHoe okucneHve nunupos (MOJ1). 3awwuta opraHuama oT
okncnutenbHoro noepexaeHus. [MOJT  cyOGKNeToYHbIX  CTPYKTYp
pacTteHui. NMOJ1 npn gencTenm repbULMAOB U CTAPEHUM PACTEHUN.

3.2. Pasp,en bl IUCIUTUIMHBI ¥ BUJIBI 3aHSTHI:

| Buabl 3aHsaTMI (HacoB)

Ne HaumeHoBaHve pasgena Nexun MpakT Nabopa MHaneuavansy CamocTosaTe
n/n ONCLUUNNUHBI H nyeck P AnBIay nbHas Bcero
" TOPHbIE | ble 3aHATUSA
ve paboTta

1 KBaHTOBas Brodumsmka. ) ) ) 3 15 18
$oTobmonorus

2 PagnaunoHHas 7] ) ) ) 3 15 19
akonormnyeckas bnoduanka
CTpyktypa ©  AMHaMuKa

3 Bromonekyn: - - - 3 15 19
TEPMOAMHAMKMKa, KMHETUKA
Bruodmsmka Grononumepos

4 " HaaMOMNeKyNAPHbIX - - - 3 15 25
CTPYKTYP.

5 Brvodmsnka KneToyHbIX WU ) ) ) 3 15 o5
MeMBpaHHbIX NpoLIeccoB
Bruodusnka

6 cBoboaHOPaanKanbHbIX - - - 3 15 25
peakLum1i 1 NpoLLEeCcCcoB.
UTtoro 18 90 108
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14. MeToan4yeckune ykasaHua Ansa ody4vyarowmxcs no OCBOSHUIO AUCLUNIIUHBI
CamoctoaTenbHas paboTa acnuMpaHTOB  OCYLLECTBMSIeTCA C  MCMNOfb30BaHWEM
pekoMeHA0BaHHbIX Y4eOHNKOB 1 y4ebHbIX NOCOBUIN, HayYHbIX CTaTen B XOA4e NOLTOTOBKU K
K 9K3aMeHy.

AcnupaHTbl 3HaKOMATCA C TEOPeTUYECKMM MaTepuarniom B npouecce WHOMBUAYalbHbIX
3aHATUA, CaMOCTOATENbHO npopabaTbiBalOT U YyCBauMBalOT TeopeTUYecKMe 3HaHusA C
NCMNONb30BaHMEM PEeKOMEHOYEMOW Yy4eOHOW nuTepaTypbl COrfacHO YKas3aHHOMY CrMUCKY
(n.15).

Tekywaa aTttectaumsa nposoamtcs B cbopme cobecenoBaHus B XoA4e MHAMBUAOYANbHbLIX
3aHATM K obecneymBaeT MNPOBEPKY OCBOEHUS1 ydebHOro martepuana, npuobpeTeHus
3HaHWW, YMEHUA W HaBbLIKOB B MnpoLecce ayauToOpHOM M CaMOCTOATENbHOW paboThl
acnvpaHToB, dopMMpoBaHNA YH/BEpPCarbHbIX, obenpodeccrnoHanbHbIX n
npodeccnoHanbHbix KomneteHumn (YK-1, YK-5, Orl1K-1, TK-3, T[K-4, TIK-5). [llpwu
noaroToBKe K  TeKywew aTrecTauunm  acnupaHTbl  U3y4alT U KOHCNEKTUPYHOT
pekomMeHayeMylo npenogasaTesieM yy4yeOHylo nutepaTypy, CaMOCTOATENbHO OcBavBaloT
NMOHATUMHBIN  annapaTt, 3akpennsawT TeopeTndeckme 3HaHus. [lnaHupoBaHne un
opraHuMsaumsa TeKywux aTtTecTaumMm 3HaHWA, YMEHWW W HaBbIKOB OCYLLECTBNSAETCS B
COOTBETCTBUN C coepxaHunem paboyen nporpammbl M KaneHaapHO-TEMATUYECKUM
naaHoM C NPpUMeHeHneM poHaa OLEHOYHbIX CPeCTB.

dopmMON NPOMEXYTOYHOM aTTecTauunm 3HaHUW, YMEHUA U HaBbIKOB OOy4daromxcs
ABMSETCA YCTHbIA 3K3aMEH.

15. MNepeyeHb OCHOBHOW W AOMNONHUTENILHOW NUTepaTypbl, PECYpPCOB MUHTEpPHET,
HeobxoAnMbIX ANS 0CBOEHUSA ANCLUNNUHBI
a) OCHOBHas nuTeparypa:
Ne n/n NCTOYHMK

1 Buogpusuka : yueb. 0nis1 eysoe / [B.I. Apmroxos u dp.] ; [mod ped. B.I. Apmroxoea] .— 2-e us0.
" | — Mockea : AkaBemuyeckul Npoekm, 2013 .— 293 ¢
Pemusoe A.H. MeduyuHckas u buonoeaudeckas ghusuka : y4eb. ons gysoe / A.H. Pemu3sos. —
2. | FTOOTAP-Medua, 2016. — 656 c. — O5C «KoHcynbsmaHm cmydeHmay - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html

6) dononHUMenbHas numepamypa:

Ne n/n HemoyHuk

Apmioxoe B.I". MonekynspHas buoghusuka: MexaHu3Mbl MPOMeKaHUs U peaynsayuu

3. | sHympuknemo4Hbix ripoyeccos : yyebHoe nocobue / B.I. Apmroxos, O.B. bawapuHa ;
BopoHex. eoc. yH-m .— Boponex : UL BI'Y, 2012 .— 219 c.

Apmioxoe B.I". CmpykmypHO- ¢byHKUUOHAaIbHOE COCMOosiHUe buomMemMbpaH U MEXKIIeMmOYHbIe
4. | e3aumodeticmeus : y4ebHoe nocobue / B.I. Apmioxos, M.A. HakeacuHa. - Boporex : UIML|
Blry, 2008. — 156 c.

Apmioxoe B.I". Onmuyeckue MemoObl aHanusa UHMaKkmHbIX U MOOUUUUPO8aHHbIX

5. | buonoauyeckux cucmem: y4eb. nocobue / B.I. Apmroxos, O.B. lNymuHuesa. — BopoHex : uso-
80 BopoHex. 2oc. yH-ma, 1995. — 280 c.

6 Buogpusuka: yuebHuk dnss cmydeHmos 8y308 / B.®. AHmoHos, A.M. HepHbiw, B.U. NMaceyHuk u
" | dp.; nod ped. B.®. AHmoHosa - M.: BJTAJOC, 2003. - 287 c.

Bnadumupos FO.A. @usuko-xumudeckue ocHoebl homobuonoaudeckux npoueccos / FO.A.
Bnadumupos, A.A. NomaneHko. — M. : Apogpa, 2006. — 285 c.

BonbkeHwmelH M.B. buoghusuka [OnekmpoHHbIl pecypc] / BonbkeHwmelH M. B. — 4-e,

8. | cmep. — CaHkm-lNemepbype : JlaHb, 2012 .— 608 c. — I6C «JlaHb» —
<URL:http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3898>

9 7K yopsiwos HO.b. PaduauyuoHHass buoghusuka. PaduoyacmomHble U  MUKPOBOJSIHOBbIE
" | anekmpomagHUmMHbIe usnydeHusi : y4eb. 0ns ey3os / HO.b. Kydpsiwos, HO.®. lNepos, A.b. Py6uH.
— M. : ®uamamnum, 2008. — 181 c.

Pybun A.B. buogbusuka : yueb. 0ns1 eyzoe : 8 2 m. / A.b. PybuH. — M. : N30-e0 Mock. yH-ma :
Hayka, 2004.

T.1: Teopemuyeckas buogpusuka. — 2004. — 462 c. T.2 : buoghusuka KnemouyHbIX npoyeccos. —
2004. — 469 c.

10.
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11. 8Py6UH A.B. buogpusuka : y4ebHuk / A.b. PybuH .— Mockesa : KHoPyc, 2016 .— 189 c.

8) UHghopMayUOHHbLIE 3JIEKMPOHHO-06pazosamesibHbIe PEeCYpPChbI:
Ne ni/n NemoyHuk

12\ www.lib.vsu.ru — 3HE BIY, 95C MEA®APM, 95C YHusepcumemckas 6ubnuomexa

9

http://www.ncbi.nlm.nih.gov/Pubmed - Bbasa Hay4Hbix OaHHbIX 8 obrnacmu 6uomeduyuHCKUX
13. | Hayk. (MEDLINE u dp. 6uomeduyuHckue usdaHusi). lMouck cmamel 1o UMeHam U KIto4eebiM
10 | cnosam. OnpedeneHue uHOeKca yumuposaHus U umnakm-ghakmopa. Tekcmoesas uHghopmayus
U JlumepamypHble ccbliiku. Paboma ¢ Hay4YHbIMU XXypHanamu.
http.//www.uniprot.org - LleHmpasnbHoe XxpaHunuuwie OaHHbIX O rocredosamesibHOCMsX U

14. yHKyusix benkos — basa OaHHbIX YHueepcasibHo20 bernkogoeo pecypca (Universal Protein
11

Resource, UniProt,)
]g Elibrary.ru — Hay4yHasi anekmpoHHasi bubrnuomeka

16. NepeyeHb y4eOHO-MeTOAMNYECKOrO obecneyeHus Ansa CaMoCTOATEeNTIbHOW paboThbl

Ne n/n NcTOYHMK

Bawapura O. B. CnekmparnbHbie U xpoMamozpaghudeckue memodsl aHanusa buocucmem :

y4eb. Mmamepuarnbl Kk 6onbwomy npakmukymy / O. B. bawapuHa, B. . Apmioxos. - BopoHex :
UN30-e0 BI'Y, 2006. - 65 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>
lMpakmukym no buogpusuke / [B.I. Apmioxos u 0p.] ; BopoHex. 2oc. yH-m ; [no0 obuw. ped. B.I.

Apmioxosa] .— BopoHex : isGamenbckul dom BI'Y, 2016 .— 313 c.

17. UHchopmaLMOHHbIE TEXHONOMMKU, UCNonb3yeMble Ans peanusaumm y4eoHomn
OUCLUMNIIUHBI, BKITHOYasa nporpamMmmHoe obecrnevyeHme u MHpopMaLMOHHO-
cnpaBoOYHble CUCTEMBI (MNP HEOO6XOAUMOCTH)

DreamSpark (HeorpaHM4YeHHOe KON-BO HAaCTOSMbHbLIX U CEPBEPHbLIX ONepaumOHHbIX
cuctem Microsoft gnsa mcnonb3oBaHus B y4ebHOM M Hay4yHOM npouecce) - NUUEH3NS
pencteyeT oo 31.12.2019, por. 3010-15/1102-16 o1 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHas nuueH3ns
Academic Open, gor. 0005003907-24374 ot 23.10.2006.

OdmcHasa cuctema LibreOffice 4.4.4 (CBobGoaHO pacnpocTpaHseMoe nporpammMHoe
obecneyeHne)

Microsoft Windows Professional 8.1 Russian Upgrade Academic Open License No
Level. beccpoyHas nuueH3na Academic OLP, gor. 3010-07/73-14 ot 29.05.2014.

Microsoft Office 2013 Russian Academic Open License No Level. beccpoyHas
nnueHsnsa Academic OLP, gor. 3010-07/73-14 ot 29.05.2014

1. UTeHne nekunn ¢ ncnosnb3oBaHMEM Crana-npe3eHTaunin.

2. NnHdopmaLMOHHO-KOMMYHUKALIMOHHbIE TexHonorum (koHCynbTaumn
npenogaeaTena 4epes3 Tematudeckne GopyMmbl U BeOGUHapbl C UCNOMb30BaHMEM
3NEKTPOHHOM  MHGOpMaLMOHHO-00pa3oBatensHon cpegbl POy BO "By
O6pa3soBaTenbHbIV NopTan «ANeKTPOHHbIN YyHuBepcuTeT BIY» (www.moodle.vsu.ru).

3. MIHbopMaUMnOHHbIe TexHoNoruu (goctyn B IHTEPHET)

4. 3BC «KoHcynbTaHT ctygeHTa» Meg®apm

5. KoHcynbTaHT nNnc — MHPOPMaLIMOHHO-CNpaBoYHas cuctemMa

6. OBC YHuBepcutetckasa 6ubnuoteka ONLAIN

18. MaTepHaibHO-TEXHHUYCSCKOE 00CCIICUCHUE TUCIIUIUIHHBL:

YyebHas aygutopust ana nposegeHus | CneuynanmsanpoBaHHaa mebenb, npoektop Acer
3aHATUN NEKUNOHHOro Tvna | X115H DLP, akpaH gna npoektopa, HOyTbyk
(r.BopoHex, nnowaab | Lenovo G580 ¢ BO3MOXHOCTbIO NOAKNIOYEHUS K



http://www.moodle.vsu.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.uniprot.org/
http://www.ncbi.nlm.nih.gov/pubmed
http://www.lib.vsu.ru/
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YHuBepcutetckasa, a.1, nom.l, aya. | cetn «MHTepHET»

190)

MomeweHne gna  xpaHeHuss K | Hoytoyk Lenovo G580 Cc BO3MOXHOCTbIO
npodoumnakTudeckoro  obcnyxmBaHusa | NnoakntoveHns K cetn «MHTepHeT»

yyebHoro obopypoBaHus (r.BopoHex,

nnowanb  YHuBepcuteTckasa,  Ao.1,

nom.l, ayg. 184a)

YyebHas ayguTtopus ans npoBedeHus
3aHATUN CEMMHAPCKOro T™Mna,
TEKYLLLEro KOHTPONSA N NPOMEXYTOYHOWN
atTectauumn (r.BopoHex, nnowaab
YHuBepcuteTckas, a.1, nom.l, ayg. 61)

CneunanusnpoBaHHas  mebenb,  pH-meTp
noptatuBHbin HI83141; guctunnartop, 4 n/u,
HepxaBetowasi ctanb 6e3 6aka HakonuTens,

Liston; posumetp-pagnometp MKI-01-10/10;
MMKPOCKOMN MBC - 10; MUKPOCKOT
MeOULMHCKNIA BUOME[ ncnonHeHue

BVMOME[L 2; pH-meTp KapMaHHbIN, KOPOTKUI
anekTtpoa; cnektpodomeTp lNMpom3kollab M3-
5400Y®P; BUCKO3UMETP

JTabopaTopus TeopeTnYeCKon
B6rnodmsnkm (oNsa NpoBeAEHNSA 3aHATUN
CEMWHapPCKOro TMNa, TekyLero
KOHTpOns n NPOMEXYTOYHOM
attrectauuun) (r.BopoHex, nnowagp
YHuBepcuteTckas, a.1, nom.l, ayg. 59)

CneunanusnpoBaHHaa  Mebenb, NPOEKTop
SANYO PLS-SL20, akpaH pfgna npoektopa,
HoyTOyk ASUS V6800V ¢ BO3MOXHOCTbIO
NnoaKnyeHus K cetn «MIHTepHeT»

MomewleHne  ONsE  XpaHeHns  wn
npodumnakTudeckoro  obcnyxmBaHus
yyebHoro obopyanoBaHusa (r.BopoHex,
nnowaap  YHuBepcuteTckas, 4.1,
nom.l, ayg. 66)

Mpoektop SANYO PLS-SL20, HoyTtoyk ASUS
V6800V ¢ BO3MOXXHOCTbIO MOAKMNIOYEHUS K CETU
«MHTEpHET”

AuncnnenHeln knacc, aygutopust ans
npoBeaeHus rpynnoBbIX n
NHOMBUAYANbHbIX KOHCYNnbTaLUun,
noMelleHme pgnsg CamMoCTOATENbHOM
paboTbl (r.BopoHex, nnowaib
YHuBepcutetckas, a.1, nom.l, ayg. 67)

CneunanusnpoBaHHas mebernb, KOMMbITEPbI
(cuctemHbin 6nok Intel Celeron CPU 430 1.8
GHz, moHutop Samsung SyncMaster 17) (12
WIT.) C BO3MOXHOCTbIO MOOKMIOYEHUA K CeTu
«UHTEpHeT»

KomnbloTepHbIN Kracc, ayautopus ans

CneuunanunsnpoBaHHaa mebenb, KOMMNbOTEPbI

npoBeaeHus rpynnoBbIX n | (cuctemHoin 6nok Pentium Dual Core CPU
NHOMBUAYaAIbHbIX koHcynbTaumn, | E6500, moHuTop LG Flatron L1742 (17 wT.) C
nomelleHne [f[nsi CaMOCTOSATENbHON | BO3MOXHOCTbIO noAaKmntoYeHns K  cetn
paboThl (r.BopoHex, nnowagb | «MIHTepHeT»

YHuBepcutetckas, a.1, nom.l, aya.

40/5)

KomnbloTepHbI  knacc, nomeweHne | CneumanuanpoBaHHas mebenb, KOMMboTepbl
ans CaMOCTOATENTbHOMN paboTbl | (cuctemHbin 6nok Intel Core i5-2300 CPU,
(r.BopoHex, nnowaab | MoHntop LG Flatron E2251 (10 wT.) C
YHuBepcuteTckas, A.1, nom.l, aya. | BO3MOXHOCTbIO NnoaKNIYeHns K cetu
40/3) «NHTEpHET»




19. ®oHA OLEHOYHbIX CPeACTB:

19.1.

ninaHNpyemMbIX pe3yrnbTaToB o6yqum|

NepeyeHb KOMMNETEHUUN C YKa3aHueM 3TanoB GOpMUPOBaAHUA U

Kog u conepxaHue MnaHnpyemble pesynbTaThl OTanbl ®OC (cpenctso
KoMneTeHLMn 06y4eHus (NnokasaTenn OOCTKEHNS dopmMupoBaHus OLeHUBaHUs)
3a1aHHOro YPOBHSI OCBOEHUS KOMMEeTEHLMM
KOMMNeTeHLMM NoCpeacTBOM (pasgensl (TeMbl)
dopMUPOBaHUS 3HAHUIA, YMEHWIA) OUCLUMNNUHBI UK
MOoZyIns N Ux
HanMeHoBaHue)

YK-1: cnocoBHOCTb K | 3Hamb: MeTOAbl KpUTUYECKOTO 1 KsaHTOBas CobecepoBaHue

KPUTUYECKOMY aHanm3a u OLEHKM COBPEMEHHbIX B6uocmauka.

aHanmay U oueHke | HAY4HbIX OOCTVXEHUN, a Takke } doTobronorus

COBPEMEHHbIX MeTOAbl FeHEPNPOBaHUS HOBbIX uaen | 2 PagMaunoHHas um
Mpuv peLLeHn NCcrnegoBaTeNbCkUX U | Konormdyeckas

HayHBIX . npakTUyeckmx 3agad, B TOM ymcne B | uodumanka

AOCCTMXKEHUN, MEXOMCLIMMIMHaPHBIX 06nacTax 3 CTpykTypa un

reHep1MpoBaHuto ymMems: aHanu3nMpoBsaTtb OnHamuka

HOBbIX WOeWn npu | anbTepHaTUBHbIE BApUaHThI bromonekyn:

peLeHum peLueHnsa nccneaoBaTenbCKNX n TepMoAMHaMuKa,

nccnemosatenbckux | MPAKTMHECKNX 3aAaq 1 oueHnBaTh KMHEeTUKa

" NPaKTMYECKIX noTeHuunarbHble 4 brnodusnka
BbINIPLILLW/MPOUTPLILWM peanu3auun | Guononumepos u

3afiad, B TOM YUCNE B | 51x papuaHTOB HaAMOMeKyNAPHbIX

MEXAUCUNNINHAPHB! | gnademb: HaBblkamy aHanuaa CTPYKTYP.

X obnactsix METOA0MNOrMYeCcKMX nNpobnem, 5 briodpunanka
BO3HUKAIOLLMX MPU peLLeHnn KNeTOUHbIX 1
nccrefoBaTeNbCKUX U MPaKTUYECKNX MeMBpaHHbIX

npoLeccoB
3agady, B TOM YMCIE B 6 Broduanka
MeXONCUMMNIMHapPHBLIX 0bnacTsix CBOGOHOPAANKATTbHbI
X peakuun n
NpoLEeCcCcoB.

YK-5: cnocobHoCTb 3Hamb: cogepxaHue npouecca 1 KBaHTOBas CobecepoBaHne

nnaHuMpoBaTb U LenenonaraHuna brodusmka.

pewaTtb 3aga4yn npodeccnoHaneHoro n nuyHoctHoro | dotobuonoruns

cobCTBEHHOTO pasBuTUS, ero 0COBEHHOCTU U 2 PagnaumoHHasa n

npodeccroHanbHoOro | cnocobbl peanuaaummn Npu peLleHMn | akonorudeckasi

1 NINYHOCTHOrO npodeccnoHanbeHbIX 3agay, ucxoas 6uocmanka

pasBuUTKSA 13 3TanoB KapbepHOro pocTa u 3 CTtpykTypa u
TpeboBaHWI pbiHKa Tpyaa. anHamuka
ymemsb: (hopmynmpoBaTh Lenu Buomonekyn:
FIMYHOCTHOTO M NPOhECCUOHANBHOIO | TepMoANHaAMMKa,
pasBUTMS N YCIOBUS NX OOCTWKEHNS, | KMHETUKA

ncxoas 13 TEHOAEHUUIA pas3BUTUS
obnactn npodeccrnoHanbHoM
OesTenbHOCTH, 3TanoB
npodeccuoHanbLHoro pocTa,
nHanenayanbHO-NTIMYHOCTHbIX
0COBEHHOCTEN.

enademb: NpUeMamMmn 1 TEXHOSOMUSIMU
LenernonaraHus, Lenepeanusaumm u
OLIEHKM pe3ynbTaToB AESTENBHOCTH ;
cnoco6amu BbISIBNIEHUS U OLEHKU
WHAMBMAYaNbHO-NIMYHOCTHbIX,
npodeccunoHanbHO-3HaYNMbIX Ka4ecTB
M NyTsIMK JOCTUXeHUs1 6onee
BbICOKOrO YPOBHS UX pPasBuUTUSA.

4 Bnodhmanka
BrononMmepos un
HagMOMEKYNAPHbIX
CTPYKTYP.

5 Bruodusmka
KNeTOYHbIX U
MeMObpaHHbIX
npoLeccoB

6 brnodumanka
cBobogHOpaauKanbHbI
X peakuun n
npoLEeCccoB.
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Ol1K-1: cnocobHoCTb | 3Hamb: 3HaTb OCHOBHOW KpyT 1 KBaHTOBas CobecepnoBaHune
CaMOCTOATENBHO npobnem (3agady), BCTpevarowmxcsa B | buodumsmka.
OCYLLECTBNSATb n3bpaHHom cchepe Hay4HOMN doTobuonorus
Hay4Ho- 0edATenbHOCTU, U OCHOBHbIE CNocobbl | 2 PagnaumoHHas u
nccnenoBaTenbCckylo | (MeToabl, anropuTMbl) UX peLUeHNns, aKkonoruyeckas
OedaTenbHOCTb B OCHOBHbIE€ UCTOYHUKM U MEeTOAbI 6uocmanka
COOTBETCTBYIOLLEN nomcka Hay4Homn uHdopmaumm 3 CtpykTypa u
npodeccroHanbHon | ymMems: HaxoguTb (BbIGnpaTh) OnHamuka
obnactn c Hambonee apdekTuBHbLIE (METOADLI) Buomonekyn:
NCMNOMNb30BaHNEM peLleHNst OCHOBHBIX TUMOB Npobnem | TepMOAMHAMMKA,
COBPEMEHHbIX (3apayv), BcTpevaroLwmxcsa B JaHHON KMHEeTuKa
MeToA0B chepe HayyYHOWN OeAaTenbHOCTH 4 bnodmanka
nccrnegoBaHns u BMageTb: COBPEMEHHbIMW MeTogamu, | Guononumepos u
NMHpOpMaLMOHHO- WHCTPYMEHTaMM 1 TEXHOJIOTUEN HagMOEKyNAPHbIX
KOMMYHMKALUMOHHBIX | Hay4YHO-UCCNeaoBaTenbCKOW U CTPYKTYP.
TEeXHOMNOrmmn NPOEKTHOW AeATenbHOCTU B 5 Buodmsmka
onpefeneHHbix obnacTax KNEeTOYHbIX U
BGuonornyeckon Haykm; MeMOBpaHHbIX
enadems: CNOCOBHOCTbLIO npoLeccos
CaMOCTOATENbHO OCYLLECTBNATb 6 buodumsmka
Hay4HO-UCCrnefoBaTENbCKYHO cBobogHOpaanKanbHbI
OesiTenbHOCTb B 06ractu 6nodmsmkn | x peakumi u
C MCNONb30BaHNEM COBPEMEHHbIX NpoLEeccoB.
METOAOB MccnegoBaHns
MK-3 cnocoBHOCTbL U | 3HaTb: Buodmnanyeckne NoOHATUS, 1 KBaHTOBasA CobecepoBaHue
rOTOBHOCTb TeopeTU4eckme oCcHoBbl BModun3nkn, | Grnoduauka.
NOHUMaTb U obLme MOneKynsipHble MEXaHU3MbI doToburonorus
aHanu3anposaTtb B3aMMOAEWNCTBUN, Nexallne B 2 PagnaumoHHas n
duranyeckme un ocHoBe buonornyeckux (B T.4. aKosiornyeckas
U3nKO-XMMmyeckne | omanMonorm4eckmx) NpoLLeccos n brodusnka
MeXaHU3Mbl SABNEHUN, NpuHUunbl Guoduandecknx | 3 CTpykTypa n
(ocHoBbI) MEeTOO0B NCCNeAoBaHUS; OnHamuka
(PYHKUMOHNPOBAHUS | YMETb: yCTaHaBNMBaTb MPUYMHHO- 6uomonekyn:
BuocucTem n mx CNeACTBEHHbIE CBA3N B TepmoanHamuKa,
KOMMOHEHTOB PYHKLMOHMPOBaHUN OMOOOBLEKTOB, KMHEeTHKa
ncnonb3oBaTh NOSyYeHHble 3HaHWUS 4 buodmsnka
ONs pewwennsi npodeccuoHanbHbIX BGrononMmepos u
3agav; HaAMOMNeKyNAPHbIX
BNnageTb: OCHOBHbIMW METOAAMM CTPYKTYP.
Buocpmanyeckoro aHanmaa, 5 Buodumsmka
MeTo4aMu CaMOCTOSATENbHOM KNeTOYHbIX U
NOCTaHOBKWN 3KCNEPUMEHTOB, MeMBpaHHbIX
CNOCOBHOCTBIO K aHanu3y 1 oLeHke npoueccos
[OCTOBEPHOCTU MOJSTy4eHHOro 6 Bruoduamka
pesynbTara. cBobogHOpaanKanbHbI
X peakuumn n
NpOLEeCCoB.
MK-4 cnocobHocTb 3HaTb: Has3HaveHne 6UohnN3nHECKNX 1 KBaHTOBasi CobecenoBaHue
KOPPEKTHO METOAOB NCCNeaoBaHNsi; OCHOBHbIE Buodmauka.
onpenenaTb MeToAbl aHanun3a doTobMoOnorusa
afeKBaTHOCTb 3KCMepUMeHTaNbHbIX AaHHbIX MO 2 PaguaunoHHas v
BbIbpaHHOro Metoda | npodumnio NpodeccnoHansHoOn aKonoruyeckas
ncenenoBanusa NnoAroTOBKU. onodusnka
nocTaBrneHHown ymeTb: BblbupaTb agekBaTHble 3 CtpykTypa u
3agadve npu noaxonbl Ans uccnegoBaHum, - OnHamuka
OOCTUXEeHUN Lenemn Aenatb 000CHOBaHHbIE BbIBOAbI O BGuomonekyn:
nccnenoBaHus 3aKOHOMEPHOCTSAX Habnogaembix TepMoanHaMuKa,
NpoLEeCcCcoB U SABMEHWUN. KMHEeTuKa

BMageTb: MpakTUY4ECKUMWU HaBblKaMu
paboThbl.

4 Bnoduanka
orononumepos n
HaAMOMNEKyYNAPHbIX

CTPYKTYP.
5 brnodmsmka
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KNEeTOYHbIX U
MeMOpaHHbIX
npoLeccos
6 Bbuodusmka
cBobogHOpaauKkanbHbl
X peakuun n
npoLeccoB.
MK-5 cnocoBHOCTL U | 3HaTb: NPUHUMMbI, NeXallne B 1 KsaHTOBas CobecepoBaHue
rOTOBHOCTb OCHOBE METOAOB UCCNEeAOBaHNS B6uocmauka.
nccrnegosaTb BNUAHNS PU3NKO-XUMUYECKNX doTobMronorus
MeXaHU3Mbl (haKTOpPOB Ha CTPYKTYPHO- 2 PaguaunoHHas v
OencTBnst Pr3smnKo- hYHKLMOHaNbHOE COCTOsTHUE aKorornyeckas
XUMUYECKMX MaKpOMOJIEKY, X KOMMIEKCOB U Buodmanka
hakTopOoB Ha KNEeTOK KUBbIX OPraHM3MoB, 3 CTpykTypan
CTPYKTYPHO- YMETb: OCYLLECTBNSATbL Noabop OVNHaMuKa
dyHKUMOHanbHoe METO[O0B NCCNeAOBaHUS, Buomonekyn:
COCTOsIHME afileKkBaTHbIX NOCTaBMNEHHOM 3aga4e TepMoanHaMuKa,
MaKpOMOREKyn, ux BnageTb: HaBblkaMu paboTbl Ha | KMHETUKA
KOMMIEKCOB U KNETOK | COBPEMEHHOM Hay4YHOM n | 4 buoduanka
XWBbIX OPraHn3mMoB nabopaTtopHoM 0bopyaoBaHUM 61ononMMepoB U
HaAMOMeKyNAPHbIX
CTPYKTYP.
5 brnodumsnka
KNEeTOYHbIX U
MeMOpaHHbIX
npoLeccoB
6 buodusmka
cBobogHopaguKanbHbl
X peakLumn un
NpoLEeccoB.
MpomexyTo4yHas aTrecrauus KM
9K3ameH

19.2 OnucaHue KpuTepuveB M LUKanbl OLEHUBaAHUA KOMMeTeHUUn (pe3ynbTaToB
oby4yeHus1) Npu NPOMeXyTO4YHOWN aTTecTauum

Kputepun oueHok
MonHo packpbITO cogepXaHue Matepuarna B 06bémMe nporpammbl. YETko
1 NPaBWbHO AaHbl ONPEAENEHNst U PacKpbITO CoAepKaHue.
HokasatenbcTBa NpoBefeHbl Ha OCHOBE 3HaHMSA (OU3NYECKMX 3aKOHOB.
OTBeT caMOCTOSATENbHbIW, NPY OTBETE NCMONIb30BaHbI 3HAHWS,
NprMobpeTEHHbIE paHee.

PackpbIToO OCHOBHOE cogepxaHne martepuana. B oCHOBHOM npaBuIibHO
OaHbl onpegenenus, noHATus. OTBeT camocToaTenbHbIN. MaTepuan
N3IIOXEH HEMOMHO, AONYLEeHbl HETOYHOCTM NMpU HopMynMpoBaHUm
BbIBOJOB 1 MCMNOMb30BaHUM TEPMUHOB. .

YCBOEHO OCHOBHOE COAepXaHue Matepuana, HO U3NOXeHO
parmeHTapHoO, He Bceraa nocnegosatenbHo. OnpeaeneHnst U NOHATUSA
OaHbl He YETKO. [lonyLueHbl OLIMOKN NPU MPOMEXYTOYHbIX
MaTeMaTu4eckux Bblknagkax B BblBogax. HeymeHue ncnonb3oBatb
3HaHWA NOMyYeHHbIE paHee.

OcHoBHOe cofepxaHune y4ebHoro marepuana He packpbiTo. He gaHbl
OTBETHI Ha JOMOSTHUTENbHbIE BOMPOCHI Npenogasatens. [JonyLeHb
rpyoble oWnbKN B onpeaeneHnsx.

OueHka

O1nnyHo

XopoLwuo

yﬂOBﬂeTBOpMTeﬂbHO

HeynosneTBopMTeano

19.3 TUnoBble KOHTPOJbHbIE 3afaHMA UMW UHbIe MaTepuanbl, Heobxoaumble Ans
OLleHKU 3HaHUW, YMEHUU, HaBbIKOB U (UNKX) onbiTa AeATENbHOCTU, XapaKTepusyolime
atanbl (popMMpOBaHUA KOMMNETEHUUW B rMnpouecce OCBOEHUA obpasoBaTesibHOM
nporpammbil
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19.3.1. lNepeyeHb BonpocoB Ans (popMUpoBaHUA KOHTPOSNTbHO-U3MEPUTESbHbIX

arOM=

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

MaTepuanoB NPOMEXyTO4YHOWN aTTecTauum
Buodunaurka kak Hayka. CoBpemMeHHbIe npobnembl GUoun3nku.
NcTopusa passutus 6uocmsmkm
TepmogmHamMmumka GMONOrMYecknx NPOLEeCcCOB, OCHOBHbIE MOHATUSA N 3aKOHBbI.
Tennosble ahdekTbl B bnocmcremax.
CraunoHapHoe cocTosiHue  6uonormyeckmx cuctem.  CraumoHapHoe
COCTOsIHME M TepMOANHAMUYECKOE paBHOBECHKE.
Teopema lNMpuroxknHa ans OTKPbITON CUCTEMBbI.
CooTHoweHne OHzarepa.
OCHOBHbIE NOHATUSA N OCOBEHHOCTM KUHETUKM BMONOrMYeckmx NpoLeccoB.
KnHeTnka doepMeHTaTUBHbLIX peakumi.
PU3NKO-XMUYECKME MEXAHU3MbI (hEPMEHTATUBHOIO KaTtanmsa.
AnnocTtepuyeckne pepmeHTbl U KoonepaTUBHbIE CBOMCTBA MaKPOMOSEKYI.
Cwunbl ctabunmsaunmn CTpyKTypbl GMONONNMEpPOB.
Ponb Boabl B hopMnpoBaHmMm CTPYKTypbl Griomonekyrn.

YpOBHM CTPYKTypHOM opraHm3aumm 6enkoB. CBA3b KOHPOPMALMOHHOM

NnoABUXHOCTU U (byHKLI,I/IOHI/IpOBaHI/IFI benka

MoHaTMne o ponanHre 6enkos. ATanbl honamHra.
donagunHr 6enkoB. TepmoagnHammnyeckas BOPOHKA.

HeHaTypauus 6enkoB, pur3nyeckme xapakTepuUcTmKM npoLecca.

Buodunaunka b6enka. InHammnyeckne ceoncrtea 6enkos.

CTpyKTypa HYKIEMHOBLIX KACIOT, m3nko-xmummudeckue ceorvictea [JHK.
Ctpyktypa n yHKkumn 6uonorndyecknx membpaH. CoBpemeHHass mopgerb
BrnomembpaHsbil.

dusnyeckne ceonctBa OBUoMemOpaH, KX CBA3b C PYHKUMOHMPOBAHUEM
MembpaH.

[dnHamMnka CTPYKTYPHbIX 3NeMeHToB BromembpaHbl.

da3oBble Nepexoabl, MMKPOBA3KOCTb JIMNNUAHOIO 6ucnos.

BrivsHme  pusmnko-xmmmyecknx akTtopoB Ha  CTPYKTYpY W PyHKUMMK
dnomembpaH.

MemOpaHHble nunnabl, OCHOBHblE Kracckl nvnuaoB. [lepokcngHoe
OKWUCIEeHWe NUNUAOoB, ero 3Ha4YeHne B HOpMe 1 Npu NaTonornu.

KoHuenumsa rmapodobHoro crnosi B opraHusaumm duomembpaH. NoHsTue o
padTax.

MogenbHble nunugHble MembpaHbl, UX CTpoeHue, cnocobbl NMPUrOTOBNEHUS,
nepcnekTMBbl NPUMEHEHWS B MeANLIMHE.

TpaHcnopT BewecTB 4epe3 Ouonorndyeckme membpaHbl. AKTUBHBIN W
NacCuBHbIN TPaAHCMNOPT.

[MaccmBHbIM  TpaHCMOPT BelwlecTB 4Yepe3 6OGuomembpaHy. YpaBHeHus
Teopenna, HepHcTa-lNnaHka, Puka.

Buabl naccuBHOro TpaHcnopTa BellecTB 4yepe3 GuomembpaHny. lNpoctas u
obneryeHHaa aunddysmna. MexaHuam  PYHKUMOHUPOBaHUS  Genkos-
NnepeHOCUYMKOB.

MoHHble KaHanbl: MexaHn3Mm paboTbl, CENEKTUBHOCTb.

OcCHOBHbIE cCeMeNncTBa MOHHbIX KaHanoB.

JluraHgonepupyemble  (NurangynpaBnsemble)  kaHanbl  (peuenTopbl),
MeXaHUXM nx paboTbl.

AKTUBHbIM TpaHCNopT. WOHHbIE HACOCbl, MOJSEKYSISPHbIA MEeXaHU3M UX
paboThl.

ConpsKeHHbIN (BTOPUYHO aKTMBHbLIN) TPAHCMOPT.
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58.
59.

60.

13

Knaccudumkaumns anekTpuyeckux noTeHumanoB 6uocuctem. MexaHuam
dopMMnpOBaHNA NOTEHLMANa NOKOS.

MexaHu3m chopMmnpoBaHna NnoTeHumana gencrens (Bo3dyxaeHust). CBonctea
noTeHumana pencrteusa, ero @dasbl. OnucaHme WOHHbLIX TOKOB B MOAenu
XoOKKUHa-XaKkcnu.

PacnpocTtpaHeHue Bo30yxaeHunsa. KabenbHble CBOMCTBA HEPBHbBIX BOSTOKOH.
BAskocTb. HolOTOHOBCKME N HEHBIOTOHOBCKME XMAKOCTU. BA3KOCTb KpoBW.
Buabl BA3KOCTW. XapakTepuctmyeckas BA3KOCTb G1Mononmmepos.

MoHsTME 0 pedpakuum, Buabl pedpakumn.

KBaHToBasg 6Ouodmsvka. Ee uenn wn 3agayn. IHEpreTnyeckne ypOoBHU
MOREKyI.

MexaHun3mbl nornoLweHus 3HEeprum NOHU3NPYIOLLINX N3Ny4YEHNN.
B3anmopencreme pasHbix BUAOB WOHU3UPYIOLLErO M3My4YeHUs ¢ aToMaMn u
MOIeKynamu BellecTsa

Cnocobbl aesaktmBauum BO3BYXOEHHbLIX COCTOAHWA  Mornekyrn. Cxema
nornowaTtenbHbIX M 0Ee3aKTMBALUMOHHbBIX MEPEXOAOB B Moriekynax (cxema
ABnoHckoro).

KayecTBeHHbIE N KONMMYECTBEHHbIE MOKa3aTenu MNornoweHns ceBeTa. 3akoH
byrepa — llambepTta — bepa, oTknoHeHus1 oT Hero. lNpumMmeHeHne 3akoHa ans
onpegeneHnst KOHUEHTpaumMn BewecTsa B pactBope. MonsipHbIn U yaernbHbIN
KO3hpUUMEHTbI  MOrNOWEHUs, UX NPUMEHEHWe Ons  onpeaeneHuns
KOHLEHTpaLuMn BELLECTB.

CnekTpbl nornoweHna buomonekyn (Ha npumepe OenkoB M HYKNEeWHOBbLIX
kncnot). Xpomodopbl. CBSA3b CMEKTPOB MOIMOLWEHNA CO CTPYKTYpOu
MakpOMOJSieKy-.

MeTogbl M3y4yeHUss  KOH(OPMALMOHHOIO  COCTOSIHMA  GMOMOnekyn wu
HagMOMNEKYNAPHbIX KOMMJIEKCOB.

CnekTpanbHble meToabl aHanuaa. O6Lmne NPUHUMMNbLI CIEKTPOCKOMUN.
MeToabl ONTUYECKON MOSEKYNAPHON cnekTpodoTomeTpun (abcopbumoHHbIN
doTOMETPUYECKNI aHanus, doToHehenomeTpus, dnyopumeTpus,
pedpakToMeTpus).

JTlomnHecueHumna. Bngbl niomuHecueHuuun. NpumMeHeHne fIOMUHECLLEHTHOIO
aHanusa B buonorun.

[osnmeTtpus.

B3sanmopencteme pasHbix BUOOB pagnoaKTUBHOIO U3My4YeHUst ¢ aToMaMn 1
MOJEeKynamu BelecTBa.

doTobuonormnyeckme npoueccbl. OCHOBHble cTagum oTobnonornyeckoro
npouecca. CnekTpbl POoTOOBMONOrMYECcKoro 4ENCTBUA.

doToxmmunyeckme peakuunmn B 6enkax.

doToxumMmnyeckne peakuum B nunuaax.

doToxmMmmnyeckme peakunmn B HyKNENHOBbBIX KMCOTaXx.
doToCcCeHCMbUNM3NpoBaHHbIE M ABYXKBAHTOBbIE peakuun nNpu noBpeXaeHUn
OHK.

MexaHn3mbl OoTOAMHAMMYECKNX NPOLLECCOB.

JTazep, 0COBEHHOCTM Na3epHOro U3nyvYeHnd, ero npuMeHeHne B Guonormm m
MeanumnHe.

doTopeuenuus. 3putenbHble MNUIMEHTbl (POTOPELLENTOPHON MeMOpaHbI.

MexaH13Mbl reHepauuy peLenTopHoro noTeHumana.
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