MMHOBPHAYKN POCCUI
®EOEPAINBHOE MOCYOAPCTBEHHOE BHO[XETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLEIO OBPASOBAHUA
«BOPOHEXCKWU rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmn kadeapon
onogdhankm n GuotexHonornm

> —/ B.T. ApTioxoB

18.03.2024 r.

PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHbBI
51.B.03 MonekynapHas 6uonorusa n 6unodgusmka

1. lWUudcbp v HammeHoBaHMe HanpaBrieHUs NOArOTOBKMU:
06.04.01 Buonorus
2. NMpodwmnb noaroToBkKU
Buodmsnka
3. KBanudmkauma BbinycKHUKa:
Maructp
4. dopma obyyeHUs: ovHas

5. Kacbegpa, oTBevawllas 3a peanusauuio AUCUUNNUHbLIL: 61MOPU3KM 1 BMOTEXHONOMUK
Meanko-bmnonornyeckoro gakynsreTa

6. CocTtaBuTENnM NporpamMmbi:
ApTioxoB Banepun puropbesud, JoKTOp 6GMOn. Hayk, Npod.

7. PekomeHpoOBaHa: Hay4yHO-METOOMYECKMM COBETOM MEAMKO-6monormyeckoro gakynsreTa,
npotokon ot 18.03.2024 r., Ne 4

8. YuebHbIn roa: 2024/2025 CemecTp(-bl): 2



9. Llenu n 3agayu y4e6HON AUCLUNIUHbI:

Llenbto nayyeHus amcumnnuHbl "MonekynapHas ©uonorna un 6uodusnka" ssnsertca
OCBOEHWE CTyAEeHTaMW COBPEMEHHbIX NPEACTaBNEHUA O CTPYKTYPHO-(PYHKUMOHANbHON
opraHusaumm 6uononmmepos (6enKOB 1 HYKIEMHOBLIX KACIIOT) N UX KOMMJSIEKCOB.

3agaun: mM3yunmTb CTPYKTYpY M (yHKUMM GenkoB, TuMNbl WX MPOCTPAHCTBEHHOM
opraHusauun, MeToabl UccrneaoBaHUs NepBUYHON CTPYKTYpbl Berka, MeToabl UccreaoBaHus
NPOCTPAHCTBEHHOW opraHu3aumm 6enka, CTpyKTypy U (OYHKLMM HYKNENHOBBLIX KUCMOT, CBA3b
MeXay CTPYKTYpor U (pyHKuMsMn Buononumepos, atanbl BuocuHTesa Oenka, perynsumio
6uocmHTe3a ©Oenka, U3NYECKMe MpUHUMNLI, nexawme B OCHoBe obpasoBaHusa U
PYHKUMOHNPOBAHUS BUOCUCTEM  Pas3fMYHOW CIOXHOCTM WX oOpraHusauuu, npobnemsbl
MaTeEMaTU4YecKkoro MOAENMPOBaHMA OMOMNOrMYeckMx MPOLECCOB Ha pasHbliX YPOBHAX
opraHusauum XuBoro, (PU3MKO-XUMUYECKME MeXaHU3Mbl MepeHoca MW TpaHcdopmauuu
3Heprumn B BMocTpykTypax (buomembpaHax).

10. MecTo y4ye6HOM AnucUUNNUHBI B cTpyKType OOI:

YyebHasa pgucumnnmHa «MonekynsipHas ©uonormsa n  6uoduamka» OTHOCUTCHA K
AnNcuMnnHaM 4actu, popmMmpyemMon yd4acTHuKamm obpasoBaTtesibHbIX OTHOLWEHUW, brnoka 1
«Oucumnnuubl (Mogynun)» depgepanbHOro rocygapCTBeHHOro obpasoBaTenbHOro craHgapTta
BbicWero obpasoBaHusa no HanpasneHuto nogrotoskn 06.04.01 buonorus.

TpeboBaHMss K BXOAHbIM 3HAHUAM, YMEHUAM W HaBblkaM: TFOTOBHOCTb peluaTb
cTaHOapTHble  3agauu npodeccnoHanbHON  AeATeNnbHOCTM € UCMOMb30BaHUEM
MHAOPMAUMNOHHLIX, Bubnuorpadunyecknx pecypcoB, NPOdECCMOHaNbHOM TEPMUHOMNOMM,
MHPOPMALNOHHO-KOMMYHUKALMOHHBIX TEXHOMOMMA U Y4E€TOM OCHOBHbIX TpeboBaHui
MHOpPMaUNOHHOM ©e30nNacHOCTK; TFOTOBHOCTb K MCMOMb30BaHUK OCHOBHbLIX  (PU3UKO-
XUMUYECKUX, MaTeMaTUYECKUX U WHbIX €CTECTBEHHOHAYYHbIX MOHATUA M MEeTodoB Npu
pelweHnn npodeccuoHanbHbIX 3agay; rOTOBHOCTb K OLEHKe pesynsratoB nabopaTopHbIX,
WHCTPYMEHTarbHbIX,  NaTONOro-aHaTOMUYECKUX U MHbIX  UCCMedoBaHWM B Lendax
pacno3HaBaHUS COCTOSIHUA UMW YCTaHOBMEHUs akTa Hanumuma Wnu - OTCYTCTBUSA
3aboneBaHu4.

11. MnaHupyeMble pe3ynbTaTbl 06y4YeHUs No AucuunnauHe/Moaynio (3HaHUA, YMeHUs,
HaBbIKM), COOTHECEHHbIle c nnaHMpyemMbIMU pe3ynbratamu OCBOEHMSA
obpa3oBaTenbHOWN NporpaMmMbl (KOMNETEHLMAMMU) U UHOAUKATOPaAMU UX AOCTUXKEHUS:

Kog HasBsaHue Koa(bl) WHamnkatop(bl) lMnaHnpyemble pesynsraTtbl 00yyYeHuns
KOMMNETEHLUN
MK-1 | CnocobeH MK-1.1 | AHanunsunpyet n 3HaTb: TEOPETMYECKNE OCHOBbI MONEKYNAPHOMN
nnaHnpoBsaTtb obpabatbiBaeT Buronorun n 6ModPN3nKN Ha COBPEMEHHOM 3Tane
paboTy un WMHpopMaLno No pasBUTUS HAYKMW.
BbIOMpaTh MeToab! TEMaTuke
peLueHns nccnenoBaHnst B YMEeTb: NPUMEHATL METOAbI TOrMYECKOro U
nccnenoBaTenbCKu BbIOpaHHOM obnacTy | cTaTUCTUYECKOro aHanmaa MHgopMauuu.
X 3afay ageKkBaTHo HayK, B TOM 41cne
NnocTaBneHHbIM Ha Bnapgetb: HaBbikamy aHanun3a n 06paboTku
Lensam c y4eToMm MEXONCUUNITMHAPHO | MHAOPMaL MK No TEMaTUKE UCCIEeNOBaHNs B
LLUMPOKOTO M YpOBHe BbIOpaHHOWM 06nacTy Hayk, B TOM YMCre Ha
NMOHMMaHusI MEXONCUMMIMHAPHOM YPOBHE
npogeccuoHansHo
n obnactu n/vnm
obnacTtu oby4eHus,
B TOM YMCrle Ha
MeXOUCUUMIMHapH
OM YPOBHe
MK-7 | CnocobeH k MK-7.1 MpumeHsieT 3HaHWe | 3HaTb: NPUHLMMBLI CTPYKTYPHON U
opraHusaLmm u NPUHLMMNOB PYHKLUMOHaNbHON opraHu3auun 6Guonornyecknx
NpoBeAEHUNI0 CTPYKTYPHOW U 006bekToB, Brodunanyeckme n BUoOXMMnYeckue




CaMOCTOSATENbHbIX
nccrnegoBaHuin B
obnacTtu
orodunsnkm un
6uotexHonormum

dYHKLMOHAarNbHOM
opraHusaumu
Bronorn4eckmx
0ObEKTOB,
Brodnanyeckux un
BMOXMMUYECKNX
OCHOB MX
YHKLNOHUPOBAHUS
npu peLueHnm
nccnenoBaTenbCkux
3agav

OCHOBbI X (byH KUMOHNPOBAHUA.

YMeTb: NpUMEeHSTb TeopeTUYeckne aHaHusa ans
peLleHNsl KOHKPETHBIX UCCreaoBaTenbCKUX
3agau.

Bnagetb: MeTogamun aHanmsa 1 CMHTe3a
TEOPETUYECKNX N NPaKTUYECKNX CBEOEHUN.

12. O6bem gucuunnuHbl B 3a4eTHbIX eguHunuax/yac. — 2 3.e. / 72 u.

CDopma npome)KyTquoﬁ aTTecTaunun: 3a4eT.

13. TpynoemkocTb No BUAamM y4ebHon paboTbl

TpyaoemMKocTb
_ Bcero Mo cemecTpam
Bug y4ebHol paboTbl
Ne cemecTpa Ne cemecTpa
2
AyOouTopHbIE 3aHATUSA 32 32
nekummn 16 16
B TOM 4ucne: npakTnyeckne 16 16
nabopartopHble
CamoctosaTenbHas paborta 40 40
B TOM Ymucne: Kypcosas pabora (NpoekT)
dopma NpoMeEXyTOYHOM aTTecTaumm
(3k3ameH — _ 4ac.)
UToro: 72 72

13.1. CopepxaHue AUCLUNIIUHDI

No HaumeHoBaHne CopepxaHue pasgena gucLmninHb Peanunsauua pasgena aMcumnimHbl ¢
n/n _|pasgena gucUMnNInHbI NOMOLLBK0 OHNarH-kypca, YMK*
1. Nekuun
1.1 [BBeoeHve B MpenmeT, npobnembl u 3agaun —
MONEKYyNApHYo MonekynsipHon 6uodusnku. Ceasb
Grnocmnanky MOMeKynsapHon 6ModU3nNKN C KBAHTOBOM
MeXaHWKOW Ycrnexu oTe4ecTBeHHOMN
MonekynspHon 6nodusrkn, ee cBs3b C
MeOULMHON.
1.2 |Benku: CTpykTypHO- [MepBu4Has cTpykTypa 6enka. Metogbl -

byHKUMOHanbHasA
opraHu3aLms u
MeToabl
nccnenoBaHns

onpeneneHns NepBUYHON CTPYKTYPbI
Genka. BropnyHas cTpykTypa 6enka.
CTPyKTYpHblE OCOBEHHOCTM NENTUOHOW
rpynmbl U NENTUAHON CBA3U. TOPCUOHHBbIE
yrnbl. Mogenu nonunenTtugos MNonuHra u
Kopu. a-cnupans. B-CTpykTypa.
OnTuyeckMe cBONCTBA MNONMMNENTUAOB U
benkoB. CnekTpockonus B
yNbTpadmnoneToBomn 1 nHpakpacHom
obnactax. OnTuyeckass akTUBHOCTb.
Tncnepcunsa oNTUYECKOM akTUBHOCTMW.
KoTTOH-3dbdhekT Anst nonMnenTMaoB n
benkoB. TepMmoauHamuka nnasneHns
crnvpanen B nonunentuaax n 6enkax.

TpeTnyHasa cTpykTypa 6enka. Cunel,




CTabUNN3MPYIOLLME TPETUYHYIO CTPYKTYPY
OenkoB. MapodobHbIE B3anMooenCTBUA.
HeTBepTnyHasa cTpykTypa 6enkos.
CynepcnupanbHas cTpykTypa 6enkos.
CyObeaAnHWNYHBIA U AOMEHHLIN TUMbI
CTPYKTYpbl 6enkoB. O6wue
NPeAcCTaBnNeHUs 0 CTPYKTYPE U OYHKLMSIX
bepMeHTOB. BnusiHne pasnuyHbIxX
(baKTOpPOB Ha PepPMEHTATUBHYHO
AKTMBHOCTb. KOHKYPEHTHOE 1
HEKOHKYpPEHTHOE MHIIMB1poBaHue
dbepMeHTaTMBHbIX NpoueccoB. KuHeTnka n
MexaHM3M hepMEeHTaTUBHOIO Katanusa.

1.3

HyknenHoBble
KUCNOTbI: CTPYKTYPHO-
dbyHKUMOHanbHas
opraHv3aums un
MeToAb!
nccnegoBaHns

MakpomonekynsapHasa ctpyktypa OHK.
dunsnko-xmmmudeckune ceorctea AHK B
pacTteope. Pennukaumsa OHK. Penapauus
[HK, mexaHnam n 3Ha4veHne. bonesHu,
CBSA3aHHbIE C HapyLLeHneMm penapawmm
[HK.

MakpomonekynspHas ctpyktypa PHK.
MMapoanHammyeckme ceonctea PHK. Buabl
PHK. PHK-nHTepdepeHuns. HapyweHus
PYHKLIMOHMPOBAHUSI HEKOTOPbIX BUAOB
PHK kak mexaHn3m passutus
3abonesaHun. MNpumeHerHne PHK-
MHTEpPdEPEHLNN B MEQULIMHE.

1.4

BuocuHTes benka

MaTpuyHbIn cuHTE3 6enkos B pubocomax.
Mpobnema reHeTM4eckoro koga.
AMuHoaumn-TPHK-cuHteTasbl (APC-asbl).
CTpykTypa APCas. BeigeneHuve
nHausmnayansHbix APCas. lNepBuyHas
CTpyKTYypa. [NpocTpaHCTBEHHAdA CTPYKTYypa.
MakpomonekynsipHble accoumatel APCas.
KnHeTudeckune acnekTbl
byHKUMoHuUpoBaHua TPHK:
AMHOaUMNageHnNaTHbIA MEXaHn3M.
B3anmogencTensi Mexay akTUBHbIMA
LeHTpamn ammHoaunn-TPHK-cuHTeTas.
CeepxcneumdpunyHocTb ammHoauun-TPHK-
cvHTeTa3. MexaHn3mbl KoppekLumu nocne
OLLUMOOYHOW aKTMBaLMM aMUHOKUCIIOThI.
CTpykTypa TPHK 1 ux Bsanmogencraume c
ammnHoauun-TPHK-cuHTtetasamu.
Mpobnema y3HaBaHWs (pekorHuuum).
dusnyeckaa xapakrepuctmka TPHK-
CUHTETa3HbIX B3anMOOEeNCTBUN.
KoHdopmaunoHHble nameHeHna TPHK u
CVHTETa3 nNpu obpasoBaHMM PEPMEHT-
cybcTpatHoro komnnekca. Obuwasi cxema u
nMHaMmMyeckas Mmogernb B3aMOAeNCTBMIS
amuHoauun-TPHK-cuntetas n TPHK.

1.5

3aKkOHOMEpPHOCTHU
CBETOMNOINOLLEHWS B
Guocucremax
(6omonekynax)

OnNeKTPOHHbIE Nepexoabl B MOMeKkynax.
[nnonbHble MOMeHTbI nepexoaa. MpuHumn
dpaHka-KoHgoHa. KBaHToBO-
MeXxaHu4eckasi Npupoaa CrekTpoB
NornoLeHns n noMmmHecueHumn. Odwme
NPUHUMMNBI 1 YCTAHOBKWU A51S1 UMMNYINbCHOTO
doTonusa. KnHetuyeckoe nosegeHune
remMonpoTenaoB U apoMaTUYECKUX
@MVUHOKUCIIOT NpY MMMYNbCHOM OTONM3E.

1.6

Mpupoga u
MEeXaHN3Mbl

BHyTpUMOneKkynspHble 1

MeXMOoreKkynspHble cunbl. Criabble cBs3N.




06pasoBaHUsA BHYTpU-
N MEXMONEKYNSAPHbIX
cBsA3en

[nnonb-AnnonsHoe B3anmoaencTeume.
BbiBOA YypaBHEHMS aHEPrum
B3aMOOEeNCTBUS AUMONEN.
B3anmogenctame NoCTOSAHHbIX U
MHAYLMPOBAHHbIX (HABEAEHHbIX) ANMONEN.
BogopoaHas cBA3b Kak 04gHO 13
KOHKPETHbIX NPOSBIEHNI cnabbix CBA3eW:
MexaHn3m ee obpasoBaHus. BogopogHas
CBS3b U BTOPUYHAsA CTPyKTypa Genkos,
HYKNEeWHOBbIX KMCMOT. CunbHbIE CBA3MN.
Mpupona cunbHbIX cBs3en. MpumeHeHne
npyvHUMNa HeonpeaeneHHoCTn
enseHbepra un 3anpeta MNaynu ans
0OBbACHEHNS MPUPOAbI CUMNBHBIX CBA3EN:
KOBarieHTHasi U MOHHasi CBA3MW.
Pe3oHaHCHbIE CTPYKTYpbl, paCCMOTPEHUNE
X Ha npuMmepe 6eH30MBHOIO A4pa U
nenTUaHOM cBs3U. TennoBoe ABWKEHNE 1
CTPYKTypa MakpoMonekyn. [NoHaTtne o
KoHdopMaLuu monekyn. MHoroo6pasune
KOHdbOpMaLMn MakpoMOreKyn,
B3anMOCBA3b KOHDOPMaL M N YHKLMIA
MaKpOMONeKyrn.

1.7

MeToabl
nccnenoBaHus
NPOCTPaHCTBEHHON
opraHusaumm
Grononnmepos

TeopeTnyeckne OCHOBbI METOL0B
nccrnegoBaHns NPOCTPaHCTBEHHON
opraHunsaumun 6uononumepos MexaHnam
OCMOTUYeckoro gaeneHus. Ocmotuyeckoe
nasrneHve 6MONONMMEPOB U X
MonekynspHas macca. OCHOBHble
MONOXEHNs TEOPUN CBETOPaCCEAHUS
HacTuuamu. CeetopaccesiHue B
pa3baBreHHbIX U KOHLEHTPUPOBaHHbIX
pactBopax. ObobLeHHoe ypaBHEeHNe Ans
BbIYMCIIEHUS] MOMEKYMNSAPHON Macchl Mo
MHTEHCUBHOCTW CBETOPACCESHUSA B
pacTBOpax MakpOMOMeKyrn.

1.8

DU3NKO-XMUYeckune
OCHOBbI AeHaTypauum
Guononnumepos

[eHaTypauusa 6enkoB. OnpeneneHne
ineHaTypauumn 6enkos. ®akTopbl,
BbI3blBAOLLNE AEHATYPaALMOHHbIE
n3MeHeHnst 6enkoBbIX Monekyn. Tunebl
neHatypauun 6enkos. MeToabl
nccrnefoBaHus geHaTypauum 6enkos, nx
aHanms.

2. lMpaKTuyeckune 3aHATUA

2.2

Benku: cTpyKTypHO-
yHKLMOHanbHas
opraHvsauus u
MeToapl
nccnenoBaHus

MepBunyHas cTpykTypa benka. Metogpl
onpeaeneHus NepBUYHON CTPYKTYPbI
6enka. BropunyHas cTpykTypa 6enka.
CTpyKTYypHblIE 0COBEHHOCTM NENTUOHOM
rpynmnbl U NENTUAHON CBA3MW.
TopcuoHHble yrnbl. Mogenu
nonvnenTtuaos MNonuHra n Kopu. a-
cnuvpanb. B-cTpykTypa. OnTudeckme
CBOWCTBa NonunenTmuaoB 1 Genkos.
ChnekTpockonus B yrbTpadouoneToBom 1
nHdpakpacHon obnactax. OnTnyeckas
aKTUBHOCTb. [lucnepcusi onTuyYeckom
aKTMBHOCTU. KOMTOH-3bhekT Ans
nonvnenTnaoB 1 Benkos.
TepmoavHamuka nnasneHns cnupanen B
nonvnenTugax n 6enkax. TpeTudHas
CTpykTypa 6enka. Cunbil,

cTtabun N3npyrwine TpeTnuvHyro




CTpykTYypy 6enkoB. MapodobHblie
B3anmoaencTeums. YetsepTuiHas
cTpykTypa 6enkoB. CynepcnupanbHas
CTpykTypa 6enkoB. Cy6beanHUYHbIN U
OOMEHHbIV TUMbI CTPYKTYPbI 6EnKoB.
OOwwe npeacTaBneHUst 0 CTPYKType u
dyHKUMAX pepmeHTOoB. BnngaHme
pa3nu4yHbIX hakTopoB Ha
hPepMEHTATUBHYIO aKTUBHOCTb.
KOHKYpEHTHOE U HEKOHKYPEHTHOE
NHrMbnposaHne bepMeHTaTUBHbIX
npoueccoB. KnHeTuka n mexaHuam
dhepMEeHTaTMBHOIO Katanuaa.

2.3

HykneunHoBble
KUCMOTHI:
CTPYKTYpHO-
dyHKUMOHanbHas
opraHu3aums un
mMeToAbl
nccnegoBaHns

MakpomonekynsapHas ctpyktypa OHK.
dunsnko-xmmmudeckune ceorctea AHK B
pacTteope. Pennukauna OHK.
Penapauusa JHK, mexaHnam n 3Ha4veHue.
BonesHu, cBs3aHHbIe C HapyLLEHNEM
penapauun OHK.
MakpomonekynspHas ctpyktypa PHK.
'mapoanHammyeckme ceonctea PHK.
Bugel PHK. PHK-nHTepdepeHuus.
HapyweHuns dyHKLMOHPpOBaHNS
HekoTopbix BMaoB PHK kak mexaHnam
pa3suTusa 3abonesaHun. NpumeHeHne
PHK-nHTepdepeHumm B MeguumHe.

2.4

BuocuHTes 6enka

MaTtpunyHbI cnHTe3 6enkoB B
punbocomax. [Npobnema reHeTn4ecKoro
kopa. AMuHoauun-TPHK-cunHTeTasbl
(APC-asbl). CtpykTypa APCas.
BbigeneHuve nHameuayanbHeix APCas.
MepBu4Has cTpykTypa.
MpocTpaHcTBEHHas CTPyKTypa.
MakpomonekynspHble accouunarhbl
APCas. KuHetnyeckune acnekrbl
dyHKUnoHuposaHua TPHK:
aMHoauuMnageHunaTHbI MeXaH13Mm.
B3anmogencTeusi Mexay akTUBHbIMMA
ueHTpamn ammHoaunn-TPHK-cuHTeTas.
CsepxcneumnyHoCTb amnHoaumn-
TPHK-cuHTeTas. MexaHnambl Koppekumm
nocre ownbo4YHOM aKTUBaLnm
amuHokucnoTbl. CTpykTypa TPHK 1 nx
B3anmogencTene ¢ ammHoaumn-TPHK-
cuMHTeTasamu. NMpobnema y3HaBaHus
(pekorHunumm). dusundeckas
xapaktepuctuka TPHK-CUHTETa3HbIX
B3anmMopencTeun. KoHpopmaunoHHsle
nameHeHns TPHK u cuHTeTas npu
o6pa3oBaHun hepmeHT-cybCTpaTHOrO
komnnekca. Obwasa cxema u
OnHamu4yeckas Mogenb
B3anmogencTeust ammHoaumn-TPHK-
cuHtetas u TPHK.

2.5

3aKkoHOMepHOCTH
CBETOMNOrNOLEeHUst
B Bnocuctemax
(buomonekynax)

OneKTPOHHLIE NEPEXOAbl B MONEKyax.
OunonbHble MOMEHTLI Nepexoaa.
MpuHumn ®paHka-KoHgoHa. KBaHToBO-
MexaHM4eckas MpUpoaa CNeKTPoB
NornoLleHuns un nomuHecueHuyum. OdLwme
MPVHLUMMBI N YCTAHOBKW AMNst
UMMynbCHOro gpotonmsa. KuHetnyeckoe
noBefeHne remonpoTenaos un
apoMaTU4ECKNX aMMHOKUCIOT Npu




MMNYINbCHOM (*)OTOJ'II/I3e.

2.6

Mpupona un
MexaHM3Mbl
obpasoBaHus
BHYTPU- U
MEXMOMNEKYNAPHbIX
cBsA3en

BHyTpuMoOnekynsipHbie u
MexmonekynspHble cunbl. Cnabble
cBa3un. vnonb-gunonsHoe
B3aumogencTeme. BoiBog ypaBHEHWs
3HEPrnnN B3aMMOLENCTBUSA OUNONEN.
Baanmogenctame NOCTOSAHHbIX U
WHAYUMPOBAHHbIX (HABEAEHHbIX)
avinonew. BogopogHasi cBsi3b kak 0gHO
N3 KOHKPETHbIX NPOSIBNEHN cnabbix
cBsi3en: MexaHn3Mm ee obpasoBaHus.
BopopoaHasi cBsi3b 1 BTOpUYHasi
CTPYKTYpa BenkoB, HYKNEMHOBbLIX KACMOT.
CunbHble cBasu. [pupoaa cunbHbIX
cBsasen. [pumeHeHne npuHUmMna
HeonpeaeneHHocTn lenseHbepra u
3anperta lMaynu gnsa obbsicHeHnst
NpMpPOoabl CUIbHbIX CBA3EN: KOBarneHTHas
N NOHHas cBsi3n. Pe3oHaHCHbIe
CTPYKTYpbl, paCCMOTPEHNE UX Ha
npumepe 6eH30mMbHOro siapa u
nenTuaHoM cBsA3W. TennoBoe ABMKEHUE
N CTpYKTYypa makpomonekyn. MNoHatne o
KoHdopMaLuu monekyn. MHoroo6pasune
KOHbOpMaLMn MakpoMOreKy,
B3anMOCBA3b KOHDOPMaL i N YHKLMIA
MaKpOMOINEKYI.

2.7

MeToapbl
nccrnegoBaHns
NpPOCTPaHCTBEHHON
opraHusaumm
Grononnmepos

TeopeTnyeckne OCHOBbI METOLOB
nccnefoBaHusi NPOCTPAHCTBEHHOWM
opraHusauuu 6uononumepos MexaHu3am
OCMOTMYECKOTO AaBIEeHUs!.
OcmoTun4eckoe faBneHue
61oNoNMMEpPOB 1 UX MOMEKYNsipHast
macca. OCHOBHbIE NOMOXEHUs Teopun
cBeTopaccedaHna Yactuuamu.
CeeTopaccesiHme B pa3baBneHHbIX 1
KOHLEHTPUPOBAaHHbLIX pacTBopax.
O606LweHHoe ypaBHeHWe Ans
Bbl4YMCNeHnd MOJ'IeKyJ'IﬂpHOIZ Macchbl Nno
MHTEHCMBHOCTU CBETOPACCESIHUSA B
pacTBopax MakpoMOMeKyI.

2.8

®dusuko-
XUMUYECKMe
OCHOBBI
JeHaTypauumm
BGrononnumepos

OeHatypaums 6enkos. Onpegenexue
AeHatypauumm 6enkoB. PakTopsl,
BbI3blBaKOLLNE AEHATYpPALUOHHbIE
n3MeHeHust 6enkoBbIX Monekyn. Tunebl
AeHatypauum 6enkos. MeTogbl
nccneaoBaHns geHaTtypauumn 6enkos, ux
aHanms.

3. NNaGopaTopHble paboThbl

He npegycmoTpeHsbl

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne HanmeHoBaHue pasgena Bugbl 3aHaTun (4acos)
n/n ANCUUNINHBI Jlekummn | lMpaktuuec | JlabopatopHble CamocTtodaTens| Bcero
Kne Has paboTa
1 BBegeHne B MONeKynapHyto 2 2 - 5 7
onodunsnky




2 Bernku: cTpykTypHO- 2 2 - 5 9
dYHKLMOHarbHasa opraHusauns u
MeToAbl MCCnefoBaHns

3 HyknenHoBble KNCAOThI: 2 2 - 5 10
CTPYKTYPHO-(PYHKLIMOHaNbLHas
opraHusauums u MeToabl
uccnegoBaHus

N
N
1
(3]
-
o

BuocuHTes 6enka

[S2NF

3aKOHOMEPHOCTM CBETOMOITIOLLIEHUS 2 2 - 5 10
B Buocuctemax (buomonekynax)

6 Mpupoga n mexaHn3mbl 2 2 - 5 10
06pasoBaHuNs BHYTPU- U
MEXMOMNEKYNAPHbIX CBA3EW

7 MeToabl nccnepoBaHus 2 2 - 5 8
NPOCTPaHCTBEHHOW OpraHu3auum
Brononumepos

8 DU3NKO-XMMNYECKNE OCHOBBI 2 2 - 5 8
AeHatypauuu 6uononnmepos

NToro 16 16 - 40 72

14. MeTognyeckue ykasaHus Ansa obyyaroLWmxca no 0OCBOEHUIO AUCLMNIINHBI
MHdopmaumsa no ydebHonm gucumnnuHe «MonekyndpHaa ©6uonorus n 6uodusnka»
(ocHoBHasi obpasoBaTenbHasi nporpamMma BbiCLLEro 00pasoBaHUA MO HanpaBneHWUHo
nogrotoBkn 06.04.01 buonorung, y4ebHbi nnaH, paboyas nporpamma y4ebHON ANCLUMNINHBI
«MonekynsipHasa 6uonorms n O6uodmsnkay, (OHObI OLEHOYHbLIX CPeacTB, OCHOBHas U
AOMNoNHUTENbHaa nutepatypa) pasmelleHbl Ha obpasoBaTenbHOM nopTane «ANeKTPOHHbIN
yHuBepcuteTr BIY» (www.moodle.vsu.ru) ”n B 3neKTPOHHO-OMGNMOTEYHON cucTeme
(www.studmedlib.ru).
N3yueHne gucumnnuubl «MonekynapHasa 6uonorus n 6uodusmka» npegycmartpmBaeT
YTEeHUe NeKUMnN, NpaKTUYEeCKNE 3aHATUA U CaMOCTOSTESNbHYO paboTy CTyQeHTOB.
CamocTtosTenbHasa pabota OCyLLEeCTBMSETCA C UCNONb30BaHNEM KOHCMNEKTOB NEKUNA U
y4ebHbIX Nocobuii: cornacHo ykazaHHomy cnucky (n.15).
MeToamyeckune ykasaHus no npopaboTke KOHCNEKTOB MEeKLUMIA, MaTepuanoB y4ebHuka
BHMMaTenbHO O3HaKOMbLTECH C MNPOrpaMMon, TemaTU4eckKuM W KaneHgapHbIM
nnaHamu, ¢ Bonpocamu K atrectaumn. BeinwunTte B pabouyio TeTpagb Te NOHATUA, naeu u
npobnemMbl, KOTOpble BaM HE3HaKOMbl, BCTPETUIUCH MNPU MU3YYEHUU ITUX [OOKYMEHTOB
BnepBble. M3yvante y4ebHbIM MaTepman nocnefoBaTenbHO, COOTBETCTBEHHO pabouemy
nnaHy. B cnyyae HeobxoguMmocTu BO3BpallanTecb K yyebHMKam no obwmm aucumnianHam,
obpaljantecb K pekoOMeHAOBaHHOW YyyebHom nuTtepatype. [Npn un3yyeHun Kaxgowm Tembl
BbIMUCbIBANTE HOBbIE MOHATUS U TEPMUHbI B pabouyyio TeTpaab. Mcnonb3ys rnoccapun,
y4yebHUKN, 3HUMKNoneanveckne cnosapu, VIHTepHeT-pecypcbl U apyrne MHGOOPMaLUMOHHbIE
WUCTOYHUKKN, PacKpouTe WX 3TUX MNOHATUW. BHMMATENbHO O3HAKOMLTECH C KOHTPOSbHbLIMMU
Bornpocamu. [locTapanTecb Ha HUX OTBETUTbL. B crnyyae 3aTpyoHeHVW BHOBb BEPHUTECH K
TEeOpeTMYeckoOMy Martepuany u noctapamTecb BHUKHYTb B Hero ©Oonee rnyboko. [lpu
HeobxoanmocTn obpallanTecb K peKOMEHAOBaHHOM ANnd u3ydeHuss ydebHow nuTepartype.
BbluneHuTe KoHUenTyanbHble WOEW, 3anoXeHHble B y4ebHOM MaTepuane, packponTte wux
cMbIcrl, 060CHYIMTE 1 BbiNMWNTE B pabodyto TeTpagb. CoctaBbTe MO TEME OMOPHbIA KOHCNEKT
B BMAe nraHa-oTBeTa Ha BOMPOCHI, BbIHOCUMbIE Ha aTTeCcTauuio.
MeToanyeckune ykasaHus AN NoAroToBKM K aTTectaumm
1. BHMMaTenbHO O3HaKOMbTECH C Bompocamu. [locTapanmTecb Ha HUX OTBETUTb. B cnydae
3aTpyaHEHUN BHOBb BEPHUTECH K TEOPETMYECKOMY Martepuany v nocrapamtecb BHUKHYTb B
Hero 6onee rnyboko. MNpn HeobxoanmocTn obpallantecb K PEKOMEHLOBAHHOM AN U3YyYeHUS
yyebHon nuTepaTtype, roccapuio, KOHCNEKTaM NeKUMIA.
dopmon MPOMEXYTOYHOM aTTecTaumm 3HaHWA, YMEHUA U HaBbIKOB OBy4varoLmxcs
ABNSAETCH 3a4eT.




15. lNepevyeHb OCHOBHOM WU [ONONHUTENBLHOW JUTepaTypbl, PECYpCOB WHTEPHET,

HGOGXOAMMI:IX ansda ocBoeHuss AuCcumnnJIiMHbI
a) OCHOBHas nuteparypa:

Ne n/n UcTouHKK
Pemusos A.H. MeduuuHckas u buonoeudeckas ¢husuka : y4eb. dns sy3os / A.H. Pemusos. —
1. FS0TAP-Medua, 2016. — 656 c. — ObC «KoHcynbmaHm cmydeHmay - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html
2 buoghusuka : yueb. ons 6y306 / noo peo. B.I'. Apmwoxosa. — M. : Akademuueckuii Ilpoexm :

ExarepunOypr : lenosas kuura, 2009. — 294 c.

6) gononHuTenbHas nuTepartypa:

Ne n/n UemoyHuk

5 Camoldinos B.O. MeduyuHckasi 6uogpusuka: y4eb. / B.O. Camolinoe — CaHkm-lNemepbype : CrnieuSTum,
2013. — 591 ¢. — 36C «JlaHb» - URL: https://e.lanbook.com/book/59853
Bbuoxumusi / nod ped. E. C. CesepuHa .— Mocksa : TOOTAP-Medua, 2014 .— .— ISBN ISBN 978-5-

3 9704-2786-6 .— O6C «KoHcynbmaHm cmydeHma» - URL:
http://www.studmedlib.ru/book/ISBN9785970427866.html

4 buoghusuka: yuebHuk dnsi eyzoe /100 ped. B.I'. Apmrwoxoea. — M. : Akadem. lNpoekm, 2009.- 294 c.
Apmioxoe B.I. Onmuyeckue MemoObl aHau3a UHmMakmHbIX U MoOUGUUUPOBaHHbIX bUoI02u4ecKux

5 cucmewm: yqeb. nocobue / B.I. Apmroxos, O.B. lNymuHyesa. — BopoHex : u3d-eo BopoHex. 20C. yH-ma,
1995. — 280 c.
PybuH A.B. Buogpusuka : y4eb. 0ns 8y3oe : 8 2 m. /A.b. PybuH. — M. : N30-e0 Mock. yH-ma : Hayka,
2004.

6 T.1: Teopemuyeckas buogpusuka. — 2004. — 462 c. T.2 : buogbusuka KrnemouyHbix rnpoyeccos. — 2004. —
469 c.

B)MH(pOpMALMOHHbIE NEKTPOHHO-06pa3oBaTenbHble pecypchl (orumanbHble pecypebl MUHTEPHET)™:

Ne n/n NcTOYHMK
1 BOnekmpoHHbIlU kamasioz Hay4yHol bubnuomeku BopoHEXXCKO20 20cydapcmeeHHOo20 yHuUgepcumema.
— www.lib.vsu.ru
2 3BC «M3damenbcmea «JlaHby. - URL http://www.e.lanbook.com
3 Tekcmoseasi 6asa OaHHbIX MeEOUUUHCKUX U 6uonoa2uyeckux nybaukayul Ha aHaIulCKOM $3bIKe

HayuoHanbHol meduyuHckol 6ubnuomexu CLLA - URL http://www.ncbi.nlm.nih.gov/pubmed

16. NMepeyeHb y4ebHO-MeTOAMYECKOrO ob6ecneyeHust Afnsi CaMOCTOATeNIbHOW paGoThl

Ne n/n

NcTouHMK

1.

bawapura O.B. buogpu3suka : yueb.-memod. nocobue 0rnsi cmydeHmos / O.B. bawapuHa, B.T".
Apmioxos. — BopoHex : UL BI'Y, 2009. — 61 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.

bawapuHa O. B. CnekmparbHble U XpomMamoepaguyeckue MemoOdbi aHanusa buocucmem : y4eb.
mamepuarnbi K 6onbwomy npakmukymy / O. B. bawapuHa, B. I. Apmioxos. - BopoHex : 130-e0 Bl'Y,
2006. - 65 c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf>

lMpakmukym no buogbusuke / [B.I. Apmioxoes u 0p.] ; BopoHex. 2oc. yH-m ; [Mod obw. ped. B.T.
Apmioxosa] .— BopoHex : Is3damernbckul dom BlI'Y, 2016 .— 313 c.

17. UHdopmaLMOHHbIe TEXHONOIMU, UCNONb3yeMble ANA peanusauum y4eoHon
AUCLUMNNUHBbI, BKINOYasa nporpamMmmHoe obecnevyeHne n MHPOpMaLMOHHO-CNpaBOYHbIe
cucteMsbl (Npyu Heo6xoaMMOCTH)

Mpn peanusaumm OUCUUNIIMHBL  UCMONBL3YIOTCA 3NEMEHTbl  3NEKTPOHHOro 00yyeHuss u
ANCTaHUNOHHbIe 0Bpa3oBaTenbHble TEXHOMNOTUN.

18. MaTepmnanbHO-TeXHU4YeCKoe obecnevyeHne AUCLUMNIIUHDbI:

YyebHas

ayouTopusa  (AnA nNpoBedeHus 3aHATUA  nekumoHHoro Twuna, | 394018, r. BopoHex, nnowaab

rpynnoBbIX W WHAMBUAYamNbHbLIX KOHCYMbTaLUWMA, TeKywero KOHTpons u | YHuBepcuTeTckas, Aa.1, nom. |,
NPOMEXYTOYHOW aTTecTauun): cneumanu3npoBaHHas wmebenb, HoyTbyk, | ayd. 59

MPOEKTOp, 3KpaH Ans NpoekTopa



http://www.studentlibrary.ru/book/ISBN9785970435779.html
https://e.lanbook.com/book/59853
http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
file:///E:/Фундаментальная%20медицина/Распоследние%20варианты/Аккредитация/Распоследние%20варианты/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.lib.vsu.ru
file:///E:/Фундаментальная%20медицина/Распоследние%20варианты/Аккредитация/Распоследние%20варианты/Распоследние%20варианты/РП%20Медбиофизика/Практики/www.e.lanbook.com
http://www.ncbi.nlm.nih.gov/pubmed
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf

WinPro 8, OfficeSTD, Kaspersky Endpoint Security

YuebHasa ayautopus, nabopatopus: CneunanmsmpoBaHHas mebens, 394018, r. BopoHex, nnowaab
nabopatopHasi nocyaa, pH-meTp noptatmeHbin HI83141, welikep-nHkybaTtop | YHuMBepcutetckas, 4. 1, nom. |,
ansa nnadweta Elmi SHAKER ST 3, mukpockonbl Mukmesa, YuebHbinn kopnyc Ne1 ayg. 61
CnektpodotomeTtp M13-54-00 Y.

YyebHas aygutopus, nadopatopus: CneumnanmsmpoBaHHas meberb, 394018, r. BopoHex, nnowaab
nabopatopHas nocyaa, ueHTpudpyra MPW-340, ueHTpudyra Eppendorf, YHuBepcutetckas, 4. 1, nom. |,
oroxemuntoMmmHomeTp BXJ1-07, 6nok ONTMKO-MexaHU4YeCcKnin YuebHbin kopryc Ne1 ayg. 68
cnekTpodoTomeTpa CP-2000, cyxoBo3gyLiHbI TepmocTtat TC-1/80 CITY

(Poccus).

19. OueHouYHbIe cpeacTBa ANA NpoBeAeHUs TeKYLLEen U MPOMEXYTO4YHOM aTTecTauumn

MopsigoK OueHKM OCBOeHWst obyvarwmmucs yd4ebHoro MmaTepuana onpegensietcs
coaepXaHNeM crieqyoLmx pa3aenos AUCUMUMNNHBI

Ne HanmeHoBaHue KomneteH MugukaTop(bl) OueHouHble cpeacTea
n/n pasgena AUCUMnivHbI unsi(vn) JOCTWXEHUSN
(mogyns) KOMMNEeTEHLUN

1. | BeegeHue B MK-1 MK-1.1 TeMmbl ons 06CyXaeHnsa Ha ceMuHape
MONEKYNAPHYo MK-7 MK-7.1 3apaHns onsa guarHocTnyecknx padot
Buropmnanky

2. | benku: cTpykTypHO- MK-1 MK-1.1 Tembl ans obcyxaeHns Ha cemuHape,
hbyHKLUMOHanbHas MK-7 MK-7.1 3apaHus onsa guarHoctnyecknx padot
opraHusaumsi 1 MeToabl
nccrnenoBaHus

3. HyknenHoBble KUCNOThI: MK-1 MK-1.1 TeMbl anst o6CcyxaeHnss Ha cemuHape,
CTPYKTYpHO- MK-7 MK-7.1 3agaHusa ons aarHoctudeckmnx pabor
dbyHKUMOHanNbHas
opraHusaumsi 1 MeToAbl
nuccrnenoBaHus

4, BuocuHTes benka MK-1 MK-1.1 Tembl Anst o6CyXaeHnst Ha cemnHape

MK-7 MK-7.1 3agaHvsa ons AMarHoctTu4eckmnx pabor

5. 3aKoHOMEpHOCTH MK-1 MK-1.1 Tembl Anst o6CyXaeHnst Ha cemuHape
CBETOMNOrTOWEHNSA B MK-7 MK-7.1 3apgaHva ons gMarHoctuyeckmx pabor
onocucremax
(buomonekynax)

6. | MNpupoaga n mexaHn3mbl MK-1 MK-1.1 Tembl Ans obcyxaeHnss Ha cemuHape
obpasoBaHUs BHYTpU- U MK-7 MK-7.1 3apaHus Ans guarHocTnyecknx padot
MEXMOIEKYIAPHBIX
cBs3en

7. MeTogbl nccnegoBaHms MK-1 MK-1.1 Tembl Ans obCcyxaeHnst Ha ceMmnHape
NPOCTPaHCTBEHHOM MK-7 MK-7.1 3agaHusa ons aMarHoctudeckmnx pabor
opraHusaumm
BGrononnmepoB

8. DU3NKO-XNMUYeckune MK-1 MK-1.1 Tembl Anst o6CyXaeHnst Ha cemuHape
OCHOBbI ieHaTypauuu MK-7 MK-7.1 3agaHusa ons aMarHoctudeckmnx pabor
BGrononnmepoB

MpomexyToyHas aTTecTaums MepeveHb BONPOCOB
dopma KOHTporns — 3ayet

20. TunoBble OLEHOYHbLIE cpeacTBa M MeToAMYEeCKMe MaTepuanbl, onpegensiowme
npoueaypbl OLeHUBaHUA

20.1. TeKywWwMi KOHTPOJIb yCneBaemMocTun

KoHTponb ycneBaemMocTu MO AUCUMNIIMHE OCYLLECTBMSIETCA C  MOMOLUBI  CNEeayLmX
OLIEHOYHbIX CPeacTs:

Tembl Ansa o6cyxaeHUA Ha ceMUHape



Makpomonekyna Kak ocCHoBa opraHu3aLumn 6BUoCTPYKTYypbl.

MpocTpaHcTBEHHas koHUrypauns Gnononmvepos.

Oco6eHHOCTM NPOCTPaHCTBEHHOW OpraHn3aunm 6enkoB U HYKNEMHOBLIX KUCIOT
CoBpeMeHHble NpeacTaBneHns 0 MexaHnsmMax oepMeHTaTMBHOMO Katanumaa.
PeHTreHorpadus 6enkoB: oCHOBbI MeToAa, pesynbTaThl U NEPCNeKTUBHI.
Knaccudmkaums Tononornn rmodynsipHbIX 6enkos.

. Y®- n UK-cnektpockonusa 6enkoB U HYKNEWHOBbLIX KUCIOT, Kak METoA MccrnefoBaHus
KoHgopmaumin. 'mnoxpomnam OHK.

NookwbhE

8. [duncnepcnsi oNTUYECKOW aKTMBHOCTM U KPYroBOWM AMXPOu3M GEnKoB M HYKIIEMHOBbLIX
KNCIOT.

9. Metoa AMP B npuMeHeHun k Guomonekynam.

10. KanopumeTtpusi B1onorn4yeckmx MakpoMosneKyr.

11. MeToabl M3ydeHus NOABMKHOCTM B BMONOrMyeckmx MakpomMosneKkynax n nx Mogensx.

12. ObpaTHass cBA3b B MOMNEKynspHbIX 6Guonormdeckux npoueccax. AnNocTepmsMm U
KoonepaTuBHOCTb.

13. CtpykTypa 6enkoB n pusnka pepmeHTaTMBHON akTUBHOCTH.

14. MogenupoBaHue NpOCTPaHCTBEHHOM CTPYKTYpbl 6€nKoB.

15. lMepeHoC aHeprnm aneKkTpoHHOro Bo3byxaeHust B Genkax.

16. [uHamuka ¢asoBbIX NepexonoB B MakpoMosekynax.

3agaHua gna AMarHocTUYecKkux pabor
. BropmnyHas ctpykTypa 6enka nogaepxmBaeTcs CBA3SAMU
. BogopogHbiMu mexxgy nentTugHbIMu rpynnamm
. BogopogHbiMn mexay pagukanamm ammHOKUCIIOT
. QucynedumaHbIMm
. MNentngHbiMn

AWN A

. [loMeHBI

. EcTb BO Bcex 6enkax

. EcTb y Bcex 6enkoB ¢ 4eTBEPTUYHOWN CTPYKTYpPOW

. OTO oTAenbHble NONUNENTUAHbIE Lieny B Morekyne

. DTO CTPYKTYpHO 060CcOBnNeHHble Moaynv 6enkoson rnobynbl

A OWON-=2N

. MenTtnaHas rpynna xapakrepuayeTtcs

. TpaHc-pacnonoxxeHmem aToMOB KMcropoda 1 BOOOpoAa MO OTHOLUEHUIO K MENTUAHOM CBA3M
. Unc- pacnonoxeHnem aToMOB KMCnopoda U BoOopoAa No OTHOLLEHUIO K MENTUOHOM CBA3N

. [lenTnpgHasa cBA3b ABOMHAA

. MenTnaHas cBa3b KOBaNeHTHas oguHapHas

AP WON-2®W

. Jlnmntupytowen ctagnen oonguHra 6enkoB ABMASETCH

. POpMUPOBAHNE HECKOMbKMX NPaBUINBHO YINOXEHHbIX 31IEMEHTOB BTOPUYHOMW CTPYKTYpPbI
. TpaHckpunuus

. TpaHcnaumsa

. ObpasoBaHue pacnnasneHHon rnobynbl

A WON-2DB

. Metunuposanune OHK — ato

. Mogundumkauuna monekynesl JHK ¢ nameHeHmem ee HykneoTngHoOW NocrneaoBaTensHOCTH

. UameHeHne npomoTopa reHa

. MprcoegnHeHUN METUIBHON rPyNMbl K a30TUCTOMY OCHOBAHWMIO, Kak MPaBuio, K LMTO3NHY B COCTaBe
CPG-anHykneotnga B nosmumm C5 LMTO3MHOBOIO KonbLa ¢ 06pasoBaHneM 5-MeTMnUNTO3MHa Npu
NOMOLLIN cneundunyecknx depmeHToB.

4. MpucoeanHeHne MeTUNLHOM rpynnbl K hocdaTHON rpynne

WN = O

6. B aTOM MOTMBE aMUHOKMCOTA NTENUUH HAXOAUTCA NPUONM3UTENBHO B KaXX40M 8-M NOnoXeHun
anba-cnupanu, B pesynsrate 4Yero NIeNUUHOBbIE OCTATKM OKa3blBaOTCH HA OOHOW €€ CTOPOHE,
0bpasys amcumnaTmyeckyto cnmpanb, B KOTOPOW 0dHa CTOpoHa obnagaet rmgpodobHbIMM CBOMCTBAMM
1. Cnupanb-nosopoT-cnupans (helix-turn-helix - hth)



2. lleiunHoBasn monHus (basic leucine zipper - bzip)
3. Cnupanb-netnga-cnmpans (basic helix-loop-helix — bhilh)
4. LinHkoBble NanbLbl

7. OTOT MOTUB XapaKTEPU3YETCS HaNM4YnMemM ABYX G-Crnvpanen, cBsi3aHHbIX NneTrnén. B motuee, ogHa
cnvpanb MeHblue 1, bnarogapsa rubkocTn NeTnun, NO3BONseT AMMEPU30BaTLCA NYTEM PONauHra u
yNakoBKW NPOTUB Apyromn cnmpanu. bonblwas cnupanb 06bIYHO COAEePXKUT YHaCTKN CBA3bIBAHUSA OHK
1. Cnupanb-nosopoT-cnupans (helix-turn-helix - hth)

2. IleunHoBas monHus (basic leucine zipper - bzip)

3. Cnupans-netnsa-cnvparns (basic helix-loop-helix — bhih)

4. LinHkoBble NanbLbl

Bonpockl, Tpebyroline KpaTkoro oTeeTa

1. MNMpaBunbHble (perynspHble, yNopsagoYeHHbIE) 9NEMEHTbI BTOPUYHOW CTPYKTYpbl 6GENKoB
OTBeT: a-cnupanb 1 B-cknagku
OrtBeT: anbda-cnmpans 1 6eTa-cknagku

2. ,EleHaTypau,Mﬂ Genka Bcerga H606paTI/IMa, eCJ11 npounsoLluna MOneKkyn
OTBer: arperauus

3. CnekTp nornoweHust — 3To rpadmk 3aBUCUMOCTH OT ANWHbI BOMHbI
OTBeT: ONTUYECKOM NIOTHOCTU

4. C Kakoro aHepreTnyecKkoro YpoBHsi Ha Kakon NPOUCXOAUT Nepexod 3NeKTPoHa Npu UCMyCKaHuu
KBaHTa dnyopecueHunn?
OTBeT: ¢ BO30Y>KAEHHOIO CUHITIETHOMO 3NEKTPOHHOrO YPOBHS HA OCHOBHOM

5. B pennukaumn OHK nocnegosatensHocTh HykneotuaoB AHK, yaHaBaemasa PHK-nonumepason
370...
OTBeT: npanvep

6. benkoBble hakTopbl, KOTOpble Heobxoammbl Ana cesasbiBaHMs PHK-nonumepasbl ¢ npoMoTopoMm
OHK - aTo...
OTBeT: 0bLwne hakTopbl TPaHCKPUNLUK

Manoe acce

1. Kakve meToabl NpUMEHSITCA ANsi NPSIMOrO U3y4YeHMs MPOCTPAHCTBEHHOW CTPYKTYpbl OenkoB?
OTBeT: B HacTosiLLee BpeMS CyLLECTBYHOT TPU OCHOBHbLIX METOAA HEMNOCPEACTBEHHOIO U3YyYEHWS
NMPOCTPAHCTBEHHOW CTPYKTYPbl BENKOB: PEHTIEHOCTPYKTYPHBIN aHanus3, AMcnepcusi onTUYecKoro
BpaLLEHUS U KPYroBOW AVXPOU3M.

Bonblloe acce

1. OnnwuTe npouecc pennukauun JHK

2. NoHATne o koHdbopmauun monekyn. MHoroobpasne koHopMaunii MakpoOMOSIEKYI, B3aUMOCBSI3b
KOHdOpMaLMN U PYHKLMIN MaKpOMONEKYr

3. MexaHn3m ocMoTudeckoro gaeneHunsd. OcmoTnyeckoe gasneHme 61ononMmepoB N Nx
MOSeKynapHasa macca



OnucaHune TexHonoruu npoBegeHuns

Ha npaktuyeckoe 3aHATUE CTyAeHTbl B cOCTaBe Manon rpynnel (2-3) YenoBeka rotoBAT 4OKNaz
no ogHomy m3 obcyxgaembix BOMPOCOB. He y4yacTBylowme B nogrotoBke gokraga obydarowmecs
N3y4atoT 3TU BOMPOCHI CaMOCTOATENbHO. Ha NpakTUYeckoM 3aHATUM nocre 3acnylmnBaHus oknaga
nposoanTcs obcyxaeHne npobnemsl ¢ yd4acTnem Bcex 00yyatoLLMxcs.

TpeboBaHMA K BbINONIHEHUIO 3a4aHUM (MNU WIKanNbl U KPUTEPUU OLLeHMBaHUSA)

TpeGoBaHus kK goknagunky: OGyyatloWwmincs B NOMHOW Mepe BnaaeeT NOHSTUMHLIM annapaTtom
No AaHHOW Teme, cnocobeH WNMCTpMpOoBaTb OTBET MNpuMepamu, dakTamu, SaHHbIMKM Hay4YHbIX
nccneqoBaHuin, NPUMEHSITb TEOPeTMYecKMe 3HaHWA AN PeLueHnUst NMpaKkTUYeckux 3agad B obnactu
MornekynsipHoi 6ruodunankn. Tema goknaga packpbita B JocTaTodHON Mepe. MaTepuan cooTBeTcTByEeT
YPOBHIO MarncTpaTypbl.

TpeGoBaHMs K y4YaCTHMKaAM [AOWUCKYCCUW: aKTMBHOE ydyacTne B 0OCyXaeHuu npobremsl,
BrnaJieHne MOHATUIHBIM annapatom Mo [AaHHOW Teme, CroCOGHOCTb WMMICTPUpOBaTh OTBET
npumepamu, akTamu, AaHHbIMW Hay4HbIX UCCIefoBaHUIM, NPUMEHSITb TEOPEeTUYECKNe 3HaHWUA ONs
peLLIeHNs NpakTUYecknx 3aaad B o6nact MonekynspHom 61Mousnku.

TpeboBaHusi KO BCEM YyYacCTHWMKaAM AMCKYCCWUM: MOSNTHOTA U 0OGOCHOBAHHOCTbL OTBETa; yMeHue
nonb3oBaTbCs  TEPMUHOMOrMen, opMyrMpPOBKaMKN, MOSNIOXKEHUSAMU M NpUMepamMKn;  CTeneHb
CaMOCTOSITENIbHOCTU MPU  BLINOMHEHWX 3adaHusl, CMOCOBHOCTb (HOPMYNMPOBAaTL 3aKMYeHVe U
BbIBOAbI.

Mpn BbINONHEHUM YKa3aHHbIX TpPebOBaHMM Yy4yaCTHWK MNOflyvaeT oOueHKy "3adTeHo" 3a
npakTUyeckoe 3aHATHe.

20.2. NMpomexyToyHasa aTrectauus

lMpomexyTodHas artTectaunsa no AUCUUNIIMHE OCYLLECTBASETCA C MOMOLLbIO CRneayroLmx

OLEHOYHbIX CPeacTB:
MepeyeHb BONPOCOB K 3a4eTy

1. Mpegmet 1 npobnembl MonekynapHon 6uodunankn. CBA3b MOMEKynspHOW Guodusmkn ¢
ApYyrumn GUoNorMYecKMMmn Haykamm. Ycnexm otedecTBEHHON MOMeKynsapHom Guonoruu.

2. AMUHOKMCIIOTBI, UX Knaccudukaumsa u  cTpyktypa. OPUBMKO-XMMUYECKMEe CBOMCTBA
aMMWHOKMCIOT.

3. AHanua ammHOKMCNOTHOro cocTasa berka.

4. MNepBu4Hasg cTpykTypa 6enka. Metoabl onpegeneHns NepBUYHON CTPYKTYpbI Benka.

5. BropuyHasa cTpyktypa 6enka. CTpykTypHble 0COBEHHOCTU NEeNTUAHOW rpynnbl 1 NENTULHON
cBaA3n. TopcuonHblie yrmbl. Mogenu nonunentuaos MNonvHra n Kopu.a-cnupans. B-CTpykTypa.

6. OnTnyeckme ceomncTea nonunentTuaoB u 6enkos. CnekTpockonusa B ynbrpadmnonetoson m
NHppakpacHom obnactax. OnTnyeckas akTMBHOCTb.

7. Oucnepcusa ontuyeckon akTMBHOCTU. KOTTOH-adhdekT ansa nonunentuaos 1 6enkos.

8. TepmoanHamuka nnaeneHnsa cnupanen B nonunentugax u éenkax.

9. TpetuyHaa cTpykTypa 6Genka. Cwnbl, cTabunusmpyrowme TPETUYHYKO CTPYKTYpy Oenkos.
MpapodobHble B3anmoaencTems.

10. YetBepTu4yHas cTpykTypa 6enkos.

11. CynepcnuvparnbHas cTpykTypa 6enkos.

12. OuHamudyeckoe noBegeHue GenkoBbix Monekyn. MoaBMXKHOCTb M XKECTKOCTb CTPYKTYpbI
Genka.

13. CybbeauHUYHbIN N AOMEHHbIN TUMbl CTPYKTYPbl GENKOB.

14. MoaswxHOCTbL 6enkoBon KOHOPMaLUKN 1 PyHKLUUKN BENKOB.

15. CTpyKTypa HyKNEUHOBbLIX KNCNOT. bruonornyeckas ponb HYKNENHOBbIX KUCIOT.

16. Xumunyeckoe CTpOeHUe HYKNenHOBbIX KUCMOT U HYKNeonpoTenaos.

17. Ctpoenue OHK, PHK. MeTtogbl ux BblgeneHus.

18. MakpomonekynapHaa ctpykTypa OHK. dusuko-xummnyeckume ceorictea HK B pactsope.

19. MakpomonekynapHaa cTpykTypa PHK.

20. TpaHcnoptHas PHK, BbicokomonekynspHas (pmbocomHasn) PHK, nHdopmaumoHHas PHK
(MPHK). NmagpoanHamnyeckune cesonctea PHK.

21. CtpoeHue pubocombl. CTpoeHmne nonupmnbocombl.



22. CwuHtes 6enkoB. MaTpuyHbIN CUHTE3 6enkoB B pubocomax.

23. [Mpobnema reHeTM4ecKkoro koga.

24. KuHeTnyeckue acnektbl dyHKLUMOHMpPOoBaHUA TPHK: amuHoauunageHnnatHbli MeXaHU3Mm.
Bsaumogenctena mexay akTUBHbIMKU LeHTpamyn amuHoauun-TPHK-cnHTeTas. CeepxcneungunyHoctb
amunHoauunn-TPHK-cuHTeTas. CneundmnyHoCTb K aMMHOKUCIIOTE Ha CTaaun akTUBaLMN.

25. MexaHn3mbl KOppeKUMM Nocre ownbovHOM akTMBaLUN aMUHOKMUCIOTbI.

26. Crpykrypa TPHK 1 nx Bsaumogencrtene ¢ ammHoaumn-TPHK-cnHtetazamu.

27. lMpobnema y3HaBaHuA (pEKOrHULMUK).

28. dusnyeckasa xapakrepmuctuka TPHK-cMHTeTasHbIX B3anmonencTeumi.

29. KoHdopmaumoHHble wuameHenms TPHK u cuHTetas npum obpasoBaHuM HEPMEHT-
cybcTpaTHOro komnnekca.

30. Obwasa cxema U guHammyeckasa mopernb B3ammopencTesns ammHoaunn-TPHK-cuHtetas um
TPHK.

31. CBsi3b MonekynsipHon 61Mon3nKM C KBAHTOBOW MEXaHUKOMW.

32. TNoHATMEe cBETOMPONyCKaHWs, CBETOMOIMOLWEHWS, ONTUYECKOM MMOTHOCTWU, MOMSPHOro U
yAeNbHOro KO3 MULMEHTOB 3KCTUHKLINM.

33. OneKTpOHHbIE Nepexobl B MOSeKyrnax.

34. [unonbHble MOMeHThI nepexoda. MpuHunn ®paHka-KoHgoHa.

35. KBaHTOBO-MexaHu4eckasi Nnpupoaa CnekTpoB NOrMOWEeHNs U IIOMUHECLEHLNN.

36. O6Lme NPUHLMMBLI 1 YCTAHOBKM AN MMMYrbCHOro ooTonmaa.

37. KuHeTuyeckoe noBedeHMe remMonpoTenaoB W apoMaTU4eCcKUX aMWHOKUCIIOT — Mpu
UMMynbCHOM ¢boTONM3E.

38. BHyTpumonekynsipHble 1 MexxmMonekynsapHble cunbl. Cnabble cessu.

39. [Ounonb-gunonebHoe B3aMmogencteme. BbiBOA ypaBHEHMS 3QHEpPruv B3anMMOLEMWCTBUSA
aunnonen.

40. Bsammogencrtame NOCTOAHHbIX M MHOYLMPOBAHHbIX (HaBEAEHHbIX) ANMONEN.

41. BopopogHas cBA3b — OQHO M3 KOHKPETHbIX MPOSBNEHUN crnabbix CBA3EN: MeXaHU3M ee
obpa3soBaHus.

42. BopopogHasi CBA3b U BTOPUYHAA CTPYKTYpa GEnkoB, HYKNENHOBbIX KMCIOT.

43. CwunbHble cBA3n. NMpupoga cunbHbIX cBs3en. MNpuMeHeHne npyHUMna HeonpeneneHHoCTH
lenseHbepra n 3anpeta lMaynu gna ob6bACHEHUS NPUPOLbI CUNBbHBIX CBA3EW: KOBANEHTHas U MOHHas
CBA3MW.

44. Pe30OHaHCHble CTpyKTypbl. PaccmoTtpeHne wx Ha npumepe ©6eH30mnbHOrO sgpa u
nenTuagHoOn CBA3N.

45. TennoBoe OBWXeHUE U CTPYKTypa Makpomonekysn. [NoHATue o KoHgopmaumMm MOnekys.
Muoroobpasve  KOHbopMauui  MakpoMOMeEKyr, B3aMMOCBA3b  KOHOpMauum un  pyHKuun
MaKkpOMOMeKyr.

46. MexaHuam ocmoTuyeckoro aaeneHus. OcmoTuyeckoe paerneHue Gmononumepos MU mx
MOneKynapHas macca.

47. OcCHOBHble TMOMNOXEHUA TeopuuM cCBeTopaccesiHua 4actuuamu. CseTopaccesiHne B
pa3baBreHHbIX N KOHLEHTPUPOBAHHbLIX pacTBOpax.

48. O606LieHHOEe ypaBHEHWEe AN BbIYUCNEHUS MOMEKYNISAPHOM MaccCbl MO WHTEHCUMBHOCTU
CBETOPACCEeSHUSA B pacTBOPaX MakpoOMOSEKyr.

49. [eHatypaums 6enkoB. OnpegeneHve peHatypauum 6enkoB. PakTopbl, Bbi3blBaloLLME
AeHaTypaunoHHbIE N3MEHEHNsT BEMNKOBbIX MOMNEKYI.

50. Tunbl geHaTypauun: a) Bo3genctene Y®- n npoHukawowen paguaumm; 6) pasnuyHbie
MoauduumpyoLme areHTbl; B) CABUI 3HaYeHnss pH pacTtBopoB GenkoB; r) UsSMeHeHne TemnepaTypsl,
AaBreHus; o) mexaHndeckas obpaboTka; e) Bosgencrene ynsTpassyka.

51. MeTogpbl nccneqoBaHMsa AeHaTypaumm 6enkoB, nx aHanms.

52. O6wwme npeacraBneHnst o CTPYKType 1 PyHKUNAX pepMeHTOB.

53. BnusaHue pasnuuHbix hakTopoB Ha (pepmeHTaTMBHYK akTMBHOCTb (pH, Temnepatypa,
KOHUeHTpaumss cybcTpaTta, aktmBaTopbl WM UHIMOMTOPbLI). KOHKYPEHTHOE U HEeKOHKYpPEeHTHoe
NMHrMBpoBaHe PepMEHTATUBHbIX NPOLIECCOB.

54. KuHeTuka U MexaHu3M (hepMeHTaTUBHOro KaTanumsa: hepMeHT-CybCTpaTHbIN KOMMMEKC,
KOHCTaHTa Mwuxaanunca, cnocobbl ee pacyeta. KoHpopmaLMoHHbIE M3MEHEHMA MOSeKyn depMeHTa
npw katanumse



TecToBble BONPOCHI

1. BenkoBble aMMHOKNCNOTLI B BOAHOM pacTBope Npu 3HavyeHnsax pH, 6nuskmx K HemTpanbHbIM,
copepxaT: a) MOHU3NPOBAHHYD amuHorpynny; ©) NPOTOHUMPOBAHHYID KapOOKCWMMbHYHO rpynny; B)
NPOTOHNPOBAHHYIO aMWHOIPYNMY; ') MOHN3NPOBAHHYO KAPBOKCUNBHYIO rpynny

2. NenTtngHas cBA3b B Genkax SBNsSeTcs: a) oguHapHon; 6) 4BOMHOW; B) YaCTUYHO OAMHAPHOW U
YaCTMYHO OBOWHOW; ') TPONHON

3. Kakne cBs3n obpasytoT a-cnupanb BO BTOPUYHON CTPYKType 6enka? a) BaH aep Baanbca; 6)
rmapodobHLle; B) nenTugHble; r) BO4OPOOHbIE

4. Kakne daktopbl MOryT Bbl3blBaTb HEOOpaTUMyo geHaTypaumio 6enka? a) B3aMmogencreune
C nuraHgom; 6) orpaHu4YeHHbI NPOTEOonM3; B) OENCTBUE COMEN TSXKENbIX METAnNMoB I) U3MEHeHue
KOHGopMaLmmn 6enKoB 3a CHET XMMNYECKON MoaudukaLmm

5. ®epMeHTbl, KaTtanusupylowmue OKUCNUTENbHO-BOCCTAHOBUTENbHbIE peakuum OTHOCUTCSH K
Knaccy: a) okcugopenykras; 6) rmgponas; B) TpaHcdepas; r) nuas

6. ®epmeHTbl, KaTanuaupylwue peakuum B MPUCYTCTBUM BOAbl, OTHOCUTCS K Knaccy: a)
okcupopeaykTas; 6) rmgponas; B) TpaHcdepas; r) nmas

7. Perynupyembin dhepMeHT rmuKonusa: a) docdhodpyKTOKNHA3E; 0)
Tpunosodocdarnsomepasa; B) rnuuepansaernadocdaraerngporeHasa; r 1,3
andocdornuuepaTknHasa.

8. V13 nyprHOBbBIX OCHOBaHWI B HYKINENHOBLIX KMCIIOTax OOHapyXeHbl: a) ageHuH; 6) TuMuH; B)
ypauun; r) LMTo3uH

10. B ocHoBe abcopOUMOHHOM CMEKTPOCKOMUM NEXUT SABMEHWE: a) MOrnoweHnss KBaHTa
9NEKTPOMArHUTHOIO M3nNy4YeHnsa onpegeneHHon AfMHbl BOMHbI MOeKynaMmu BellecTBa; 6) paccesaHus
N3ny4yeHns Npu NPOXOXAEHMN Yepe3 pacTBOP M3y4aemoro BeLecTBa; B) cryopecueHuun pacteopa,
COAEepXallero usy4yaemble KOMMOHEHTbI; ) 3NeKTPOHHOrO0 nepexoga Mexay OCHOBHbIM U
BO36Y>XAEHHbIM COCTOSIHUEM.

14. Bbibepute TN MONEKYNSPHOro Mnepexoda, COOTBETCTBYHOLLMI MOMMOLEHNIO MOJSIEKYIIOon
NMHpaKpacHOro nsnyyeHnsd: a) saepHoli; 6) Mexay OCHOBHbIM COCTOSIHUEM U NOOLIM KonebaTenbHbIM
YPOBHEM NepBOro BO3DYXAEHHOINO0 COCTOSIHWUS;, B) BpawaTernbHbld;, ) Mexay KonebaTenbHbIMu
YPOBHSAMMW B Npeaernax 0gHoro afieKTPOHHOIo YPOBHS.

15. lMpaAmMas NoTEeHUMOMETPUA OCHOBaHa Ha MCMOMNb30BaHWW: a) ypaBHeHus JlopeHua; 0)
ypaBHeHusi HepHcTa; B) 3akoHa dPapages; r) ypaBHeHus 'eHaepcoHa

16. BooopoaHbin aneKTpOo4 CRYXUT MHOMKATOPHbIM 3NIEKTPOAOM B peakuusX: a) OKUCIEeHUs —
BOCCTaHOBIEHWS; 6) HeMTpanuaauum; B) 0CaXaeHus; r) KomnnekcoobpaszoBaHus

17. 3akoHy byrepa-llambeta-bepa cootBeTcTByeT ypaBHeHne: a)0 11 Dt=;6)D =-IgT ;B) D
=¢1-C

18. Ha namepeHnn kakoro napamerpa OCHOBaH METOL KOHOYKTOMETpMM? a) KoadhduumeHTa
pacnpegenenus; ©) CBETOMOIMOLWEHNS aToMaMn BELLECTBa; B) OMNTUYECKOW MMAOTHOCTW; T)
9NEeKTPONPOBOAHOCTU; ) NoKasaTens npernomMmreHms

19. Cpeau nepeuncrieHHbIx coeguHeHnn ykaxute anektponutbl: a) NaOH; 6) C6H6; B) HCI; r)
C2H50H; o) C6H1206

20. Kakon anemeHT UMeeT TOMNbKO oTpuLaTtenbHy CTeneHb OKUCIEeHNs? a) knucnopog,; 6) HeoH;
B) yrnepoga; r) nutun; a) gtop

21. lNpwn HarpeBaHWN CKOPOCTb XMMUYECKOM peakuuu: a) ymeHbluaeTcs; 6) He MeHsieTcs; B)
CHavana Bo3pacTaeT, NOTOM NnajaeT; r) Bo3pacraeT

22. PaBHOBecKe peakumm cMmellaeTcs B CTOpOHY 0b6pa3oBaHUsA MPOAYKTOB peakuun npu: a)
YBENMNYEHUN KOHLIEHTPALMM UCXOAHbLIX BELWECTB; 6) YMEHbLUEHUN KOHLEHTPaUNM UCXOAHbLIX BELLECTB;
B) YBENUYEHNN KOHLEHPALMM NPOAYKTOB peaKkuun; ) HEM3MEHHbIX KOHLIEHTPaLNSAX BCEX BELLECTB

23. EanMHnua uamepeHns konudectsa Tennotbl U paboTel B cucteme CU: a) [xoynb; 6) Batr;
B) Kanopwus; r) Mackanb.

24. Mepa WHTEHCMBHOCTM XaOTU4YECKOro ABWMXKEHWA MuKpodacTuy: a) abcontoTHas
Temneparypa; 6) TENOEMKOCTb; B) 3HTPONUS; ) NAIOTHOCTb;

25. EguHnua wuamepeHuss abcontoTHOM (TepMOAMHaMMYECcKoW) TemnepaTtypbl: a) rpagyc
Llenbcus; 6) rpagyc ®@apeHrenta; B) KenbsuH; r) MNackank;

26. YHnBepcanbHasi razoBasi MOCTOsIHHas — 370 paboTa, KOTOPYH COBEPLUMT NpU YBENUYEHUN
Temnepatypbl Ha 1K B n3obapHom npouecce: a) 1 kr rasa; 6) 1 kmonb rasa; B) 1 M rasa; r) 1 nutp
rasa;



27. YacTb nonHOro 3amnaca SHeprMm TEepMOAMHAMUYECKOM CUCTEMbI, HE CBsi3aHHas C
MONOXEHMEM €€ B MOSie BHELUHWMX CUIT Unv OBMXEHMEM: a) BHYTPEHHSAs aHeprusi; ©) Ttennorta; B)
HTanNbNWS; ) HTPONUS;

28. lMapameTp, BenuuMHa KOTOPOro YBENWYMBAETCS NPW Nepexoae TepMOogUHAMUYECKOM
CUCTEMbI M3 MEHEE BEPOSTHOINO COCTOsIHMSI B Dornee BeposiTHOe: a) aHTponusd; 6) aHTanbnus; B)
AaBrieHune; r) NNoTHOCTb

MpuMmep KOHTPONbLHO-U3MEepPUTENbHbIX MaTepuanoB AN NPOMEXYTOYHOW aTTecTauumn
no aucuunnuHe b1.B.03 MonekynspHas 6uonorus n 6modusmka

YTBEPXOAIO
3aBegytowmn kacdeapon
O1odU3NKM 1 BUOTEXHONOTK

B.l. ApTioxoB
18.03.2024 .

HanpasneHne nogrotoeku 06.04.01 Buornoeus

Ovcunnnuna 51.B.03 MonekynsipHasi 6uonoausi u 6uoghusuka

Kypc 2

dopma 06yyeHus O4YHas

Bupg koHTpoOns 3ayem

Bupg attectaumm rPOMeXXymoYHasi

KoHTponbHO-namepuTenbHbin matepuan Ne 1

1. BropuyHasa ctpykTtypa Genka. CTpykTypHble OCOHGEHHOCTU MENTUOHON rpynnbl U NENTUAHOW CBSA3WN.
TopcuoHHble yrnbl. Mogenu nonunentuaos MNonuHra n Kopu.a-cnvpane. B-CTpykTypa.

2. MexaHn3m ocMOTMYeckoro gaeneHus. OcmoTtudeckoe gasneHve 6nononMMepoB M X MonekynspHas
macca.

3. Tecr:

1) Mepa WHTEHCMBHOCTM XaOTM4eCKOro AOBMXEHUS MukpodacTuu: a) abcomntoTHas TemnepaTypa; 0)
TENNOEMKOCTb; B) SHTPONMS; I') NNIOTHOCTb;

2) Bblbepute TMN  MONEKYNSApHOro rnepexoda, COOTBETCTBYIOLWMIA  MOFMOLLEHWIO  MOMEKYon
NHdPaKPaCcHOro U3NyyYeHus: a) AaepHbIn; 6) Mexay OCHOBHbIM COCTOsIHMEM U1 NoObiM KonebaTenbHbIM YPOBHEM
nepBoro BO30YyXOEHHOro COCTOSHWS; B) BpallaTenbHbIA; ) Mexay konebaTenbHbiMU YpOBHSIMW B npegenax
OLHOrO 3MEKTPOHHOIO YPOBHS;

3) Kakue dakTopbl MOryT BbI3bIBaTb HeobpaTumytlo deHaTypauuio Genka? a) B3anMopencisve C
nvraHaom; 6) orpaHuWYeHHbIM NPOTeonun3; B) AEWUCTBME COMNen TsKemnblX MeTannoB ) U3MeHeHne KoHdopmaumm
OEenkoB 3a CYET XMMMYECKON MogudukaLmm

I'Ipenouase;}e'm;/'4 _—7 B.I._ApTioxoB

OnucaHue TeXHONOrMmM NpoBeneHn
3auet npoBoguTcs B popme ycTHoro cobecenoBanus. Obyyarowmica nony4vyaet buner,
coaepxawmm 2 TeopeTnyecknx n 3 TeCToBbix Bornpoca. Bpems Ha nogrotosky - 30 MUH.

Tpeb6oBaHUs K BbINOMHEHUIO 3a4aHUN, WKanNbl U KPUTEPUU OLLIeHUBAHUA

Kputepuu oueHmBaHus Lkana oueHok




Obyuatowmnca B NOMHOM Mepe BnageeT MOHATUMHBIM annapartoM [aHHOW Hayku OTnuyHo
(TeopeTnyeckMMM OCHOBaMWM AMCLMMNIUHBI), CNOCOGEH  MNMNIOCTPUMPOBaTb OTBET (3auTeHo)
npumepamu,  aktamu,  AaHHBIMA  HaYYHbIX  WUCCNEOOBaHUNW,  MNPUMEHATb

TEOpeTVYEeCcKMe 3HaHUS ONs  peleHuMs MpakTMdeckux 3agady B obnactu

MOMEKyNApHON OMOMU3NKA, AEMOHCTPUPYET 3HaHUSA, YMEHUs U HaBblkn obbeme

Bonpocos KUM

OO6yyatowwmiics BnageeT NOHATUHBIM annapaToM AaHHOW 06nacTy HayKu Xopouuo
(TeopeTnyeckMMM OCHOBaMU ANCLMMIUHBI), HO JOMYCKAET HE3HAYUTENbHbIE OLUNOKN, (3auTeHo)
HETOYHOCTM, UCMbITbIBAET 3aTPYAHEHMS NPU PELLEHNN NPAKTUYECKUX 3aga4

OEMOHCTPUPYET HENOMHOE COOTBETCTBUE 3HAHUW, YMEHWNI, HAaBbIKOB NPUBEAEHHbIM B | YOOBNETBOPUTENBHO
Tabnuue nokasarensdMm, [OOMyCKaeT 3HayuTenbHble OWWOKM Npyu  peLleHun (3auTeHo)
npakTU4eckmx 3agad

Ob6yuarowmmnca oeMOHCTPUPYET OTPbIBOYHbIE, (bparMeHTapHble 3HaHWA, AonyckaeT [HeyooBneTBOpMTENBHO

rpybble owmnbKn Npyu OTBETE HA BOMPOCHI, 4EMOHCTPUPYET SIBHOE HECOOTBETCTBME
3HaAHWUN, YMEHUN, HaBbIKOB NPUBEAEHHBIM B Tabnuue nokasarensam

(He 3auTeH0)




