MMHOBPHAYKN POCCUU
®ENEPANIbHOE FOCYIAPCTBEHHOE BIO[KETHOE OEPA30BATENbHOE YYPEXAEHUE
BbICLLErO OEPA30BAHUA

«BOPOHEXXCKWU rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bl'Y»)

YTBEPXOAKO

3aBegyowmin kapegpon
Brnodunankm n BuotTexHonormm

B.I". ApTioxoB
I e A
21.03.2022 .

/

PABOYASA MPOrPAMMA YYEBHOWU ANCLUMIIUHDI
B1.B.07 CtpykTypa n yHKLUN OMOMaAKPOMOSIEKYST U UX KOMMJIeKCOB

1. Koa n HaumeHOBaHMe HanpaBrieHUA NOATOTOBKU:
06.03.01 Bronorus
2. Mpodumnb nogrotoBkn: brocunamka
3. KBanudukaumsa (cteneHb) BbiNyCKHMKA: 6akanasp
4. ®dopma o6Gy4eHus: oYHas
5. Kacdbeapa, oTBevarLan 3a peanusayuio AUNCLUUNINHBI: G1MODUINKN 1
BuoTexHonormm
6. CoctaBuTenu nporpaMmmbi:

BawapwuHa Onbra BnagummnpoBHa, kaHanaaT 6Monormyeckmx Hayk, AOLEeHT

7. PexomenpoBaHa: HMC wmeauko-6muonormyeckoro dakynbteTta, npotokon Ne 2 ot
21.03.2022 .

8. YuebHbIn roa: 2025-2026 CewmecTp(-bl): 7-8



9. Llenu n 3agaum y4e6HON AUCLMNIIUHDI:

€Nb. OCBOEHMEe CTYAEeHTaMW COBPEMEHHbIX NPeACTaBlIEHUN O CTPYKTYPHO-
PYHKUMOHaNbLHOW opraHm3aumm Gruomakpomonekysn (6enkoB 1 HyKIeMHOBbIX KACNOT) U
MX KOMMJ1EKCOB.
3agaun: obecneunTb HanuuMe y CTyAeHTa MOHMMaHUsS CYLIHOCTU CTPYKTYPHbIX W
PYyHKUMOHarbHbIX 0COBGEHHOCTEN BMONONMMEPOB, MEXAaHM3MOB, NeXallme B OCHOBE MX
PYHKUMOHMPOBAHWS; MONYyYEHNE NPaKTUYECKUX HaBbIKOB paboTbl B MCCeaoBaHUSX
0COBEHHOCTEN CTPYKTYPHO-(PYHKLMOHANBbHbIX CBONCTB BEMKOB N HYKNENHOBBIX KMCIOT.

10. MecTo yyebHOM AncUUNNUHBLI B cTpyKType OOI
OucumnnuHa oTHocuTes K 6roky AucuunnuHel (mogynu) (B.1), Yactb, popmmnpyemas
yyacTHUKaMmu obpasoBaTenbHbIx oTHoweHu (6.1.B.).

11. NMnaHupyemsble pe3ynbTaThbl 06yYeHUs1 NO AucuUnMHe/mMoAaysnio (3HaHUS,
YMeHuUsl, HaBblK1), COOTHECEHHbIE C NMaHUPYyeMbIMU pe3yfnibTaTaMu OCBOEHUS
obpa3oBaTefnibHOW NporpaMmbl (KOMMNETEHUUSAMU BbINYCKHUKOB):

Koga HasBaHne komneTeHumm Koa(bl) NugmkaTtop(bl) lMnaHupyemble pesynbTaThbl
0obyyeHusa
MK-2 | CnocobeH npoBoauTb MK-2.2 MpoBogut 3HaTb: npaBuna paboThl,
OoTAEenbHbIE BUAbI nccnegosaHve B NPUHUMN gencTens
nccrnegoBaHUn B pamkax COOTBETCTBMU C cnekTpodgoTomeTpa,
nocTaBneHHbIX 3agad no YCTaHOBMEHHbLIMMW dnyopumeTpa, Apyrux
CTaHOapTHbIM MeToAMKaMm MOSTHOMOYUSAMMU, Brodunsnyeckux npubopos;
cocTaBnseT ero yMeTb: MPOBOAMUTL OTAENbHbIE
onuncaHve un BVAbl UCCIEeQ0BaHUN B pamKax
dukcmpyet NoCTaBMNEeHHbIX 3aday;
pesynbTaTbl BnageTb (MMeTb HaBbIk(K)):

mMeTogamu paboTbl ¢
Buonormyeckummn obbekTamu B
nabopaTopHbIX YCINOBUSIX,
HaBbIKN paboTbl C COBPEMEHHOM
annapartypov B 6modunanyeckon

naboparopum

MK-4 | CnocobeH NpUMeHsTb MK-4.1 LemoHcTpupyet 3HaTb: CTPYKTYPY U pyHKUMM
TeopeTU4ecKne 3HaHus o CUCTEMHbIE Buomakpomonekyn un nx
MOJEKYNAPHbIX OCHOBAXx TeopeTuyeckune KOMMEeKcoB
N MexaHu3mMax 3HaHWA O yMeTb: onpedensitb CTeneHb
dumanyeckmx n usmnko- MOMEKYNAPHbIX Hay4YHOCTW NOMNy4YeHHON
XUMUYECKNX MPOLLECCOB OCHOBax 1 WMHOpMaLUM 1 OTrpaHnYnBaTh
ONS pelleHns OTaenbHbIX MexaHu3max Hay4Hoe 3HaHWe OT ApPYrnx BMOOB
NnpakTM4ecknx 3agad B PU3NYECKMX 1 3HaHus, BbIbUpaTh BUAbl CpeacTB
obnactn 6uodunsnkn n PU3MKO-XMMUYECKMX | U METOAbI HAYYHOrO NMOUCKA;
BuroTexHonorum NMPOLIECCOB B XXMBbIX | MPUMEHATb CUCTEMHbIN NOOXOA B

cucrtemax npodeccroHanbHom 0bnactu n

aprymMeHTMpoBaHO 060CHOBaTb
CBOM B3rNsiabl MO COBPEMEHHbIM
npobnemam Guonormu.
BrNageThb: HaBblkamu
CUCTEMATU3UPOBAHUS U
0600LLeHns buonormuyeckom

MHG OpMaLmK.
MK-4.2 MpumeHseT 3HaTb: TeopeTU4eckne OCHOBbI
COBpPEMEHHbIE MOJEKYNSIPHON B1On3MKK,
MeToabl o6Lne MonekynsapHble
drogunanyeckoro MeXaHn3Mbl B3aMOAENCTBUN,
3KCNepuMeHTa, nexawyue B OCHOBE
nccrnegoBaHus Buonormnyeckmx (B T.4.

U3NYECKMX U M3oNorM4eckrx) NPoLECCoB U




B obnactu

P U3NKO-XUMUYECKNX
npoLeccoB Ha
pasHbIX YPOBHSIX
opraHM3aumm >XMBown
Marepun gns
peLueHus oTaeNbHbIX
npakTu4eckmx 3agad

©ronaunkm un
OunotexHomnornn

ABNEHUIN, MPUHLINMBI
61obM3NYEeCcKNX MEeToa0B
uccnegoBaHus

YMeTb: yCTaHaBnuBaThb
NPUYNHHO-CNEACTBEHHbIE CBA3U
B PYHKLMOHNPOBAHUM
OMOOOBEKTOB, MCMONb30BaTb
nony4YeHHble 3HaHus s
peLleHunsi NpodeccrmoHanbHbIX
3agad

BNageTb: OCHOBHbIMW MeTogamMu
6uodmanyeckoro aHanuaa,
MeTo4aMu CaMOCTOATENbHOM
NMOCTaHOBKW 3KCMEPUMEHTOB,
CMNOCOOHOCTLIO K aHanm3ay u
OLEHKE JOCTOBEPHOCTU
nony4YeHHoro peayrnbTara.

12. O6beM agucumunnuHbl B 3a4eTHbIX eauHunuax/yacax — 7 3ET/ 252 u.

dopMa NPOMEeXYTOUYHOM aTTecTauumn — 3a4eT, SK3aMeH

13. Bugbl y4ebHOM paboThl:

TpyaoeMKoCTb (Yachl)
Bua yue6Hol paboTbl Mo cemecTpam
A i Beero Ne cem. 7 Ne cem. 8
AyanTopHble 3aHATUSA 124 64 60
B TOM YuUcne: nekymm 62 32 30
npakTnyeckmne 32 32 -
naboparopHble 30 - 30
CamocTosaTenbHas paborta 92 44 48
dopma npoMexyTodHOM aTTecTauum
(3a4eT — 0 4., ak3ameH — 36 4.) 36 0 36
Wtoro: 252 108 144

13.1 CopepxaHue pa3genoB AUCLUNIIUHDI:

Ne HanmeHoBaHune Peanusauusa pasgena gucuunimHbl ¢
CopepxaHue pasgena M
n/n pasgena MOMOLLLbIO OHNTaNH-Kypca, OYMK
OUCUUMAWHBI
OUCUUMIIVHBI
1. llekyuu
Mpeamet monekynsipHon | https://edu.vsu.ru/course/view.php?id=4594
ovonoruu dopmMmnpoBaHue
npeactaBneHnin 0 CTPYKType
Beenenne B pea PYKTYP
M YHKUMSX  HYKIENHOBbIX
1.1 | MonekynsapHyo
KMCNOT 1 B6EenKOBbIX MOMEKYIT.
Buonoruio
CoBpeMeHHble npobnembl
MOreKynapHon Gruonorun.
CTpyKTypa HYKITEUHOBBIX https://edu.vsu.ru/course/view.php?id=4594
kucnot. buonormnyeckas pornb
YpoBHU HYKINENHOBLIX KNCIOT.
CTPYKTYPHOMN XMMmn4eckoe CTpoeHune
1 o | OPraHusauuu N | HYKINEVHOBbIX KACMOT U
| dusnko- HykneoTnaos. NepsuyHas
XUMU4eckne CTPYKTYpa HYKIENHOBbIX
ceonctea [JHK KWCIOT.
Puranko-xmMmmnyeckme
CBOWICTBA HYKNENHOBbIX




Kucnor.
BTtopuyHaa ctpyktypa OHK.
Monumopdunam BTOPUYHOM
cTpyktypbl AHK.
Ceepxcnupanusauusa JHK.
CTpykTypa xpomaTtuHa.
OeHaTypaumsa OHK.

1.3

MexaHunambl

(hYHKLMOHMpPOBaHUSA

JHK

Pennukauns OHK, ocHoBHLIE

NPUHUMNDbI.

OcHoBHble KOMIMOHEHTbI
pennMkaumMoHHOro

KOMMJiekca.

Tenomepbl U Teriomepasa.
BoamoxHble noBpexaeHus
OHK.

Penapauua OHK B xoge
pennukaumm.

Mpsimas peakTuBauus,
3KCUU3NOHHAsA U
nHOyumMpyemas penapawmsi.
Metunuposanne [OHK, ero
Buonornyeckas porb.

https://edu.vsu.ru/course/view.php?id=4594

1.4

CTpykTypa

YHKLMN
cuHTes PHK

"
PHK,

MakpomonekynspHas
ctpyktypa PHK. Buabl PHK.
TpaHcnopTHasa PHK,
CTPYKTYpa 1 doyHKLMN.
BbicokomonekynapHas
(pnbocomHas) PHK "
WH(opMaLMOHHas PHK
(MPHK). OcobeHHOCTN  UnX
CTPYKTYpPbl U DYHKLWA.
TpaHckpunums. OcHoBHble
aTansl TpaHCKpUNuum.
MoHaTne o} dakTopax
TpaHCKpUNuum.

TpaHcnaumsa. MexaHnsm un
aTanbl TpaHCNAUUN.
PHK-nHTepdepeHuus
MpumeHeHne PHK B
MeaUNLMHCKON BMoTEXHONOMmm

https://edu.vsu.ru/course/view.php?id=4594

15

YpoBHU
CTPYKTYpPHON
opraHu3auun

©enKkoBbIX MOMeKyrn

AMWHOKMCIOTBI, UX
Knaccudumkaumsa n CTpykTypa.
DU3NKo-XMMmyeckme
CBOWCTBA aMUHOKUCIIOT.
MepBun4yHasa cTpykTypa 6enka.
CsolicTBa nenTugHon
rpynnbl.

Cnabsble cBsa3u. unonb-
AunorbHble B3auMoaencTBus
(BaH-gep-BaanbcoBbl cunbl).
Bsanmopencrteue
NOCTOSIHHBIX W
WHOYUUPOBaAHHbIX
(HaBeOEeHHbIX) gunNonen.
BopopoaHas CBSI3b,
MexaHn3Mm ee 0OpasoBaHus.
BopopoaHas CBS3b "
BTOpUYHas CTpyKTYpa
6enkos..

BTopu4yHas cTpykTypa 6enka.
TopcuoHHble yrnbl. KapThbl
PamayaHgpaHa.

https://edu.vsu.ru/course/view.php?id=4594




Mopgenv nonunentuaoB
MonwuHra n Kopu. a-cnvpans.
Opyrve Buabl cnnpansHON
CTPYKTYpbl NONMNENTUAOB.
B-cTpykTypa.

HeperyngapHas BTopuyHas
CTpyKTypa benka.
CynepBTOpuYHasi CTpyKTypa.

YcTonumBocTb BTOPWUYHOM
CTPYKTYpbl. MeToab!
n3yyeHns BTOPUYHOM

CTPYKTYpbl GEnKoB.

MoHATre 0 AoMeHax B
H6enkoBon mMonekyrne.
TpeTnyHas cTpykTypa 6enka.
Cuvnbl, cTabunusupytoLue
TPETUYHYIO CTPYKTYpPY
6enkos.

M'opodobHble
B3aUMOAEWNCTBUS, UX POrib B
HopMNPOBaHUN TPETUYHON
CTPYKTYpbl 6enka.

CtpykTypa BOAbI.
KnacTtepHble mogenu Boabl u
mMapodobHble
B3aMMOAEencTBUS.
MobynsipHble 6enku.
Knaccudpumkauyus
rnobynsapHbIX 6enkos B
3aBMCMMOCTU OT CTPOEHMS
Kapkaca TpeTU4YHOW
CTPYKTYpbI. . a- 1 B-6enku.
o/B- n a+p-6enku.
dnbpunnsapHbie 6enku.
MemOBpaHHble Oenku,
OCOBEHHOCTUN UX CTPYKTYpbI
3Bontouunsa 6enkoBbIX

CTPYKTYP.
YeTBepTnyHas CTPYKTYypa
OenkoB, ee yHKLMOHaNbHOE
3Ha4eHue. Cwunbl
cTabunusaummn 4eTBepTUHHON
CTPYKTYpbl.

MeToabi nucecnegoBaHus

CTPYKTYpbl 6enka

1.6

dusnyeckne
cBoncTBa OenKoBbIX
MOJIEKYN, WX CBA3b
c dyHKLMAMU
OenkoB

OnHamnyeckoe nosegeHne
DernkoBbIX MOMNEKy.
MoaBMXKHOCTb U XECTKOCTb
CTPYKTYpbI Gernka.
MoaBuKHOCTL OEnKoBOW
KoHdopMaumm U YHKLMK
Oenkos..

O6wme npegcraBnenHns o
CTpyKTYpe " PYHKUMAX
depmeHTOB.

HeHaTypauunsa 6enkos.
lMoHATME 0 pacnnaBneHHON
rnobyne. ®akTopbl,
BbI3blBaloLLNE
OeHaTypaumoHHbIe
n3MeHeHns 6enkoBbIX
MOJTEKYIN.

https://edu.vsu.ru/course/view.php?id=4594




MeTogbl nccnenoBaHus
OeHaTypauum 6enkos, Ux
aHanwms..

1.7

lMpoTeomuka

[MoHATHe o npoTeome.
lMpoTeomuka, ee 3agaun.
CTpyKTypHas "
dYHKUMOHanNbHas
NPOTEOMMKA.

https://edu.vsu.ru/course/view.php?id=4594

2. [pakmu4eckue 3aHsIMus

2.1

BeeneHue B
MOIEKYNSIPHYIO
ouonoruio

MpeomeTt MONeKynsipHOn
Huonorum dopmumpoBaHue
npeacTaBneHnn 0 CTPYKType
M YHKUMAX  HYKINEMHOBBIX
KMCIOT 1 BenKoBbIX MOMEKyn.
CoBpeMeHHble npobnemsl
MOIEKynsApHOn Guonoruu.

https://edu.vsu.ru/course/view.php?id=4594

2.2

YpoBHU
CTPYKTYPHON
opraHusaumm "
dm3nko-
XUmunyeckne
ceonctea [JHK

CTpyKkTypa HYKNEenHOBbIX
kncnot. buonornyeckas ponb
HYKNEeNHOBbIX KUCIOT.
XvMmnyeckoe CTpoeHue
HYKINENHOBbIX KUCIOT U
HykneoTnaos. NepBuyHasn
CTPYKTypa HYKNEMHOBbIX
KNCNOT.

Dun3MKO-XMU4ECKMe
CBOWNCTBA HYKITEMHOBbIX
KMCnor.

BtopuuHas ctpyktypa [OHK.
Monnmopdnam BTOPUYHOM
cTpykTypbl OHK.
Ceepxcnupanusauunsa JHK.
CTpykTypa xpomMaTuHa.
Henatypauns OHK.

https://edu.vsu.ru/course/view.php?id=4594

2.3

MexaHuambl
dYHKLMOHNPOBaHUS
OHK

Pennukauns OHK, ocHoBHbIE
NPVHUMMbI.

OcHOBHbIE KOMMOHEHTHI
pennuKaumMoHHOro
KoMMnekca.

Tenomepsbl 1 TenomMepasa.
Bo3moxHble noBpexaeHus
OHK.

Penapauuns OHK B xoae
pennvkaumm.

Mpsamas peakTuBauus,
3KCLUM3NOHHaA 1
WHAyuupyemasi penapauusi.
Metununposanne [OHK, ero
Ouonornyeckas porsb.

https://edu.vsu.ru/course/view.php?id=4594

2.4

CrtpykTypa "
dyHKLMK PHK,
cuHTe3 PHK

MakpomonekynspHas
ctpyktypa PHK. Buael PHK.
TpaHcnopTHasa PHK,
CTPYKTYpa v OyHKLMN.
BbicokomonekynspHas
(pnbocomHas) PHK "
MHdOpMaLNOHHas PHK
(vPHK).  OcobeHHOCTN wuX
CTPYKTYpPbl U OYHKUUA.
TpaHckpunumnsa.  OCHOBHble
aTanbl TPaHCKpUILMW.
MMoHaTHe o] drakTopax

https://edu.vsu.ru/course/view.php?id=4594




TpaHCKpUNLmn.
TpaHcnaumsa. MexaHuam nu
aTanbl TpaHCNALMK.
PHK-uHTepdepeHuus
MpumeHeHune PHK B
MeLMUNHCKON BUOTEXHONOMM

3. JlabopamopHbie pabombi

3.5

Beenenne B

MOIEKYNSPHYIO
ouonoruto

TexHuka 6e3onacHOCTU npu
paboTe ¢
anekTpoobopyaoBaHuemM, ¢
XuMmpeakTueamu. Mpasuna
OKa3aHusi NepBOM MOMOLLN.
TexHuka paboTbl B
nabopaTopuun, 3HaKOMCTBO CO
BCMOMOraTenbHbIM
06opyaoBaHNEM.

https://edu.vsu.ru/course/view.php?id=4594

3.6

YpoBHU
CTPYKTYPHON
opraHu3auuu
BenKkoBbIX MOMeKyrn

MeToabl nsyyeHus
KOHPOPMaLIMOHHOTIO
COCTOSIHUS BUOMONEKyYI.
CnekTpanbHble CBOMNCTBA
BernkoB 1 HyKNenHOBbIX
kncnot. MNocTpoeHne
NPOU3BOAHBIX,
MoenmpoBaHne CNeKkTpoB
nornoweHns

AHanus koonepaTuBHbIX
B3aMMOAENCTBUN B OENKOBbIX
MorieKkynax

https://edu.vsu.ru/course/view.php?id=4594

3.7

dusnyeckne
cBolcTBa 6enkoBbIX
MOIeKyn, Ux cBs3b
¢ byHKUMAMM
O6enkos

DyHKLUMOHaNbHbIE CBONCTBA
CcBOBOAHBLIX 1 MEMBPaHHbIX
6enkoB. OnpegeneHune
aKTMBHOCTU MeMOBpaHHbIX
benkos (Ca-AT®dasa, Na/K-
ATdaaza,
aLeTUNXOoNNHaCTepasa).
BnusHue nunugHoro coctasa
MeMbpaHbl Ha OCMOTUYECKYHO
PE3NCTEHTHOCTb
3PUTPOLIUTOB U aKTUBHOCTb
MeMbBpaHHbLIX EPMEHTOB..

https://edu.vsu.ru/course/view.php?id=4594

13.2 Pasgenbl AMcuUUNnuHbI U BUAbl 3aHATUN:

Ne
n/ HaumeHoBanme pasaena Mpaktnye | Jlabopatop | CamocTosATens
OVCUMNITUHBI Jlekumm Bcero

n ckne Hble Has pabota
BBegeHne B  MONEKynsapHyro

1 Buonoruio. 4 4 2 11 21
YpoBHU CTPYKTYpPHON

2 opraHusaumm " domamko- 6 6 11 23
xummnyeckune ceoncrtea [JHK
MexaHuambl

3 dyHKumoHnposaHusa AHK 10 10 11 32

4 CrpykTypa u dyHKummn PHK 12 12 11 35
YpoBHU CTPYKTYpPHON

5 opraHusaummu 6ernkoBbIX 10 10 15 35
Monekyn
dusnyeckne CcBOMCTBA

6 ©enKkoBbIX MOMEKyS, UX CBA3b C 16 18 15 49
YHKUMAMM 6ENKOB




7 [MpoTeomuka 4 18 22

WNToro 62 32 30 92 252

14. MeToan4yeckume ykasaHusa ansi ody4aromxcs no 0CBOEHUIO AUCLUNIINHDI

OcBoeHve coaepxaHus AUMCUMMIMHBbI OCYLLEeCTBNAETCS C UCNOoNb30BaHUEM
ANCTaHUMOHHbLIX obpasoBaTtenbHbix TexHonornni (OT) — anekTpoHHoro yyebHoro Kypca
«CTpykTypa 1 (pyHKUMM BMOMaKpPOMOMEKYN M UX KOMMMEKCOB», PACMOSIOXKEHHOIO Mo
agpecy: https://edu.vsu.ru/course/view.php?id=4594 Ha nopTane «3NEKTPOHHbIN
yHuBepcutet BI'Y».

Mepen Hayanom y4yebHbIX 3aHATUN OBYyYaOLWMNCS OOSMKEH:

1. lNposepuTb Hanuume poctyna K Kypcy. B crnyyae BbisiBneHns npobnem
CBOEBPEMEHHO 0BpaTUTbCA K NpenoaaBaTento Unu B Cryby TeXHUYECKOM NoaOEPKKN.

2. W3yuuntb uWHTepdenc Kypca, 3HaTb Crnocobbl B3auMOAENCTBMS C
npenogasateneMm B pamkax OYK: coobuweHne Ha dopyme, oTnpaBka JIMYHOIO
coo0lLLeHuns, Yar.

3. O3HakoMUTbCA C Lenblo U 3agavyaMn AUCUUNINHBI, NepedHem hopMmnpyemMbIX
KOMMNETEHUNA N pe3ynbTaToB 0OyYeHusi, NporpaMMon OUCUMNAWHBI, KaneHaapHbIM
nnaHoM, TPaAeKTOpMen OCBOEHUSI AUCLMMNIIMHBI, KOMMNIIEKCOM BOMPOCOB M TpeboBaHwui
AN NPOMEXYTOYHOM aTTecTaunm.

4. O3HaKOMUTbLCS C MEpPeYHEeM OCHOBHOW W OOMOMHUTENbHOW NUTEpaTypbl, a
TakkKe CMUCKOM 3NEeKTPOHHbIX OOpa3oBaTenbHbIX PECcypcoB, HEOOXOAMMbIX Ans
OCBOEHUS OMCUUNNUHBI. MonyYnTb AOCTYN K 3NEKTPOHHbIM OMONMOTEYHLIM CUCTEMAM,
Ha KoTopble odopmneHa nognucka Pre0Y BO «BlMY».

Ha npakTnyeckux 3aHATMAX CTyAeHTbl BbICTynawT C Aoknagamu, obcyxaaroT
cTaTbM B Hay4HbIX XXypHanax, oTBe4yaloT Ha BOnpockl npenogasaTens. Mpu nogrotoske
K OOKNagam CTyAEeHTbl U3y4arT U KOHCNEKTUPYIOT pekoMeHOyeMyto npernopasaTernemM
y4yebHyto nuTepaTypy, HaydHble CTaTbW, CaMOCTOATENbHO OCBavMBalOT MNOHATUMAHBIN
annapar.

Ha nabGopaTtopHbIX 3aHATUSX CTyAEeHTbl B cocTaBe Manon rpynnbl (2 — 3
yenoBeka) BbIMOMHAT ydYebHOo-uccnegoBartenbckyto paboty. B xoae nabopaTopHbIxX
paboT cTyaeHTbl NpuobpeTatoT HaBblkM obpaleHnst ¢ Bronornyecknmm obbekTammn ans
onpegeneHns  ux BUOMPUINYECKUX XapaKTEepUCTUK, YMeHue onpeaenatb 9Tu
XapakTepUCTMKN N aHanNn3npoBaTb NofydYeHHble pe3ynbTaThl. B KOHUe nabopaTopHOro
3aHATMA  pes3ynbTatbl M MaTepumansl  yd4ebHo-mccnegoBaTenbCckon — paboThl
AOKnaabiBalTCca npenogasaTento, Npu HeobxoanMOoCTU obcyxaalTca B rpynne (oTyeT
0 nabopaTopHOM 3aHATUM). B cnyvasix nponycka nabopaToOpHOro 3aHATUSA MO KakuM-
nmbo npuyMHaMm CTydeHT o0643aH ero CamoCTOATENbHO BbINOSIHUTL MOA4 KOHTPOMEM
npenogasartens BO BpeMSA MHANBUAYASbHbIX KOHCYNbTaLNN.

CamocToaTenbHas paboTta CTYAEHTOB OCYLLECTBNAETCA C WCMNOfb30BaHNEM
pekoMeHO0BaHHbIX y4eOHNKOB M y4ebHbIX nocobuin B Xof4e NOArOTOBKN K NPaKTUYECKUM
n nabopatopHbiM 3aHATUAM. CTyaoeHTbl 3HAKOMSATCS C TEOPETMYECKUM MaTepuanom B
npouecce neKLMOHHOMo Kypca, CaMOCTOATeNbHO npopabaTbiBaldT U ycBavBatoT
TeopeTnyeckne 3HaHuUs C MUCMNONb30BaHNEM pekoMeHAyemMon yvyebHon nutepaTtypbl U
y4yebHO-MeToanYEeCKnX Nnocobun, CornacHo ykazaHHoOMy cnmcky (n.15).

Tekywaa atrectaums obecrneynBaeT NPoOBEPKY OCBOEHUS y4ebHOro martepmana,
npuobpeTeHnsa 3HaHWW, YMEHWA W HaBbIKOB B Mpouecce ayaumTopHOM W
camocTodATenbHOM  paboTbl  CTydeHTOB, OPMUPOBaHMS  NpodeCccMOoHanbHbIX
komneteHunn (MK-2.2, TK-4.1, T[K-4.2). Tekywas artrectauma no LUCLUNIINHE
npoBOANTCA B BMAE MNUCbMEHHOrO 3adaHus W BKNYaeT B cebs OoTBeTbl Ha
KOHTPOSbHblIE BOMPOCbI B 7 CEMECTpe W perynspHble OT4YeTbl CTYAEHTOB MO
nabopaTopHbiM paboTtam B TeyeHue 8 cemecTtpa. [lnaHvpoBaHuMe W opraHu3auuns
NPOBEpPKN B XO4€ TEKYLUMX aTTecTaunin 3HaHUN, YMEHUIN N HaBbIKOB OCYLLECTBNSETCS B
COOTBETCTBUM C coaepxaHnem paboyer nporpaMmmbl M KaneHOapHO-TEMaTUYECKUM



nraHoOM C nNpuMeHeHneMm PoHAa OLUEHOYHbIX CpeacTB. Tekylas aTTectaums aBnsieTcs
oba3aTenbHOM, ee pesynbTaThl OLEHUBAKOTCA B GannbHOW cuUCTEME U MO peLUeHUto
kacdbeapbl MOryT ObiTb Yy4TE€Hbl MpU MPOMEXYTOYHOM aTTecTaumm oby4aroLmnXcs.
dopMori NPOMEXYTOYHOM aTTecTauun 3HaHWW, YMEHWA U HaBbIkOB OOy4aroLmxcs
ABNsieTCA 3a4eT (7 ceMecTp) 1 9K3aMeH (8 cemecTp).

15. MNepeyeHb OCHOBHOM U AOMNOSHUTENLHON NUTEPaTYpPbl, PECYPCOB UHTEPHET,
HeobXoAUMBIX ANt OCBOEHUS AUCLUNIIUHbI
a) ocCHOBHasg nutepaTypa:

Ne
NCcTOYHUK
n/n
1. | buoxumusi / nod ped. E. C. CesepuHa .— Mockea : T[OOTAP-Medua, 2014 .— .— ISBN ISBN
978-5-9704-2786-6 .—http://www.studmedlib.ru/book/ISBN9785970427866.html

6) dononHUMernbHas numepamypa:

Ne

YcmoyHuk
n/n
5 Konbman 5. HaensdHas 6uoxumus / 5. KonbmaH, K.-I". Pem ; nep. ¢ Hem.: J1. B. Koanosa [u
" | Op.]; nod ped.: 1. [1. Pewemosa, T. . CopkuHoli .— 2-e u3d. — M. : Mup, 2004 .— 469 c.

Mywkambapos H.H. MonekynspHas 6uonozusi: y4eb nocobue / H.H. Mywkambapos, C.J1.
KysHeuyos. — M.: OO0 «MeduyuHckoe uHghopmayuoHHoe azeHmemeo», 2003. — 535 c.

CmenaHoe B.M. MonekynspHas 6uonoaus. Cmpykmypa u ¢hyHKkyuu 6esnkoe : y4ebHUK 05
3 cmyd. 8y308, 0byu. 1o HanpasneHuto u cneyuansHocmu "buonoeus” / B.M. CmenaHos ; Mock.
" | eoc. yH-m um. M.B. JlomoHocosa; nod ped. A.C. CnupuHa .— 3-e u3d. — M. : U30-e0 Mock. yH-
ma : Hayka, 2005 .— 334 c.

@uHenbwmetH A.B. ®usuka bernika : Kypc nekyud ¢ ys. u cmepeockor. us.: Y4ebHoe nocobue
0nsi cmyd. 8y308, 0byd. rno 6uon. cneyuansHocmsm / A. B. @uHkenbwimetH, O. b. lTmuubiH ;

4 WH-m 6enka PAH .— M. : YHueepcumem, 2002 .— 374 c.
http://phys.protres.ru/lectures/protein_physics/
5 lMpakmukym o buogpusuke / [B.I. Apmroxoe u dp.] ; BopoHex. eoc. yH-m ; [nod obuw. ped.
" | B.I Apmiwoxosa] .— Boponex : U3damenbckuli dom BIY, 2016 .— 313 c.

B)MH(OPMaALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (ohuumanbHble pecypcbl
WMHTEpHET)™:

Ne

i Pecypc

8 www.lib.vsu.ru — 3HE BI'y, 36C MELJ®APM, O6C YHusepcumemckasi bubnuomeka

9 Elibrary.ru — HayyHasi anekmpoHHas 6ubniuomeka

10 https://edu.vsu.ru/course/view.php?id=4594 - YK "Cmpykmypa u ¢pyHKyUU 6UOMaKPOMOIEKYN U UX
Komririekcos" Ha niamegopme "OrekmpoHHbIU yHUsepcumem BIY"

11 | O6C "KoHcynbmarHm cmydeHma" : https://www.studentlibrary.ru

16. NMepeyeHb y4eOHO-MeTOANYECKOrO o6ecneyeHmsa Ans caMoCTOATENIbHOMN
paboTbl

Ne

MNcTOYHUK
n/n

bawapuHa O.B. buogusuka : y4eb.-memod. nocobue dnsi cmydeHmos / O.B. bawapuHa, B.T".
1. Apmioxos. — BopoHex : UL BI'Y, 2009. — 61 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.

Bawapura O. B. CnekmparibHbie U Xpomamoepaguyeckue MemoOb! aHasnu3a buocucmem :

2 y4eb. mamepuarbi K 6onbwomy ripakmukymy / O. B. bawapuHa, B. I. Apmioxos. - BopoHex :
) UN3d-e0 BI'Y, 2006. - 65 c.

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

17. UHdopmaLmnOHHbIE TEXHONOMNN, UCNosib3yeMble ANA peanu3auum y4ebHomn
AUCLUUNIUHBI, BKITHOYaA nporpamMmHoe obecnevyeHme n NHpOpMaLMOHHO-
cnpaBo4Hble cucTeMbI (MPU HEO6XO0AMMOCTH)


http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
http://phys.protres.ru/lectures/protein_physics/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf

Mpn peanuaaumn AUCLMNNMHBLI UCNONb3YIOTCA 3NEMEHTbI ANEKTPOHHOIo 0byYeHuss m
ANCTaHUMOHHbIE 06pa3oBaTefibHbIE TEXHOOMMMN.

DreamSpark (HeorpaHU4eHHOE KOS-BO HACTOMbHbIX U CEPBEPHbIX ONepaLMOHHbIX
cuctem Microsoft ana ncnonb3oBaHus B y4ebBHOM M Hay4yHOM Mnpouecce) - NULEeH3us
pencteyeT go 31.12.2019, gor. 3010-15/1102-16 o1 26.12.2016.

Microsoft Office Professional 2003 Win32 Russian, 6eccpoyHaa nuueH3sus
Academic Open, gor. 0005003907-24374 ot 23.10.2006.

OdmcHaa cuctema LibreOffice 4.4.4 (CBobogHo
nporpaMmmHoe obecrneyeHue)

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
nuuen3na Academic OLP, gor. 3010-07/73-14 ot 29.05.2014

pacnpocTpaHsemoe

1. YUTeHne nekunm ¢ NCNonb3oBaHNEM Crana-npe3eHTaunn.

2. NnHdpopMaLMOHHO-KOMMYHUKALWOHHbIE TEXHONOormm (koHCYNnbTaUUK
npenogasartensa 4epe3 Tematudeckme ¢opymMbl M BebUHapbl C WUCMOMb30BaHUEM
3MEKTPOHHON WMHAJOPMaUMOHHO-0bpa3oBaTtenbHon cpeabl ®rbOY BO "BIy" -
O6pasoBaTesnibHbIN nopTan « ANEKTPOHHbIM yHuBepcuteT BIY» (www.moodle.vsu.ru).

3. VIHpopmauunoHHble TexHonoruu (goctyn B IHTepHeT)

4. OBC «KoHcynbTaHT ctygeHTa» Meg®dapm

5. KoHcynbTaHT Nfoc — MHOPMaLMOHHO-CNpaBoYyHas cuctema

6. ObC YHuBepcutetckasa 6udnmoteka ONLAIN

18. MaTtepnanbHO-TeXHU4YeCcKoe obecrneyeHme AUCUUNIIUHDI:

HanmeHoBaHMe noMeLeHnn onsi NpoBeAEHMS BCEX BUOOB y4eOHOM
AesaTenbHOCTU, NpeayCMOTPEHHON Yy4eOHbIM NITaHOM, B TOM Yucne
NMoMeLLeHNst 4111 CaMOCTOSITENBHOM paboThl, C ykazaHNeM NepeyHst
OCHOBHOIro 0bopyaoBaHusi, y4ebHO-HarnsgHbIX Nocobun n
Mcnonb3yemMoro nporpaMmmMHoro obecneyeHuns

Appec (mecTononoxeHue)
noMmeLLeHn Ans NnpoBeaeHus
BCEX BMOOB yd4ebHoM
OesATensHoCTy,
npegycMOTPEHHON y4EeOHbIM
nnaHom (B cnyvae
peanusauum
obpasoBarenbHoMn
nporpaMmmbl B CETEBOW
dopme JonoNTHUTENBHO
yKa3blBaeTCs HaMMeHOoBaHve
opraHusaumm, ¢ KOTopou
3aKIOYeH J0roBop)

YyebHasi ayauTopus Ansi NPOBEAEHUS 3aHATWIA NEKLMOHHOO Tvna

CneunanusnpoBaHHast Mebenb, npoektop Acer X115H DLP, akpaH
Ans npoekTopa, HoyToyk Lenovo G580 ¢ BO3MOXHOCTbIO
nogkntoveHus kK cetn «MHTepHeT», WinPro 8, OfficeSTD, Kaspersky
Endpoint Security, Google Chrome

r. BopoHex, nnowagb
YHuBepcuteTckas, 4.1, nom.
[, aya. 190

YuebHas ayautopusi Ansi NpOBEAEHUS 3aHATUN NEKLMOHHOO Tuna

CneumanuampoBaHHas mebenb, akpaH HacTeHHbIM Digis Optimal-C
DSOC-1103, npoekTtop Acer X115H DLP, HoyTOyk Lenovo G500 ¢
BO3MOXXHOCTbIO NoAKIto4eHust k ceTn «HTepHeT», WinPro 8,
OfficeSTD, Kaspersky Endpoint Security, Google Chrome

r. BopoHex, nnowagb
YHuBepcutetckas, 4.1, nom.
[, ayg. 365

YuebHas ayauTopusi Ans NpoBeAeHUs 3aHATUI CEMUHAPCKOTO Tuna
(nabopaTopHble 3aHATWSA), AN NPOBEAEHNS PYMMOBLIX U
MHOVBUAYANbHbIX KOHCYNbTAaUWUIA, TEKYLLLEro KOHTPONS U
NPOMEXYTOYHOMN aTTecTaumm

CneumanusmpoBaHHas Mebenb, nabopaTtopHas nocyaa, pH-meTp

noptatueHbii HI83141, mukpockonsl Mukmen, CnektpodgotomeTp 13-

r. BopoHex,
YHuBepcutetckas nn., 4.1,
nom. |, aya. 61



http://www.moodle.vsu.ru/

54-00 Y@, nporpaMMHO-MeTOAUYECKUI KOMMMNEKC
BroxmmunioM.aHanmaa, ueHTpudyra Eppendorf, wenkep-uHkybaTop
ansa nnadweta Elmi SHAKER ST 3

YuebHasa ayauTopusi Ans NpoBeAeHUs 3aHATUIA CeEMUHAPCKOTo Tuna
(nabopaTopHble 3aHATWA), AN NPOBEAEHNS IPYNMOBbIX 1
MHOVBUAYANbHbIX KOHCYNbTALWIA, TEKYLLLEro KOHTPONS U
NPOMEXYTOYHOIN aTTecTaumm

KomnbtoTepbl Celeron, Pentium, npoektop Sanyo, WinPro 8,
OfficeSTD, Kaspersky Endpoint Security, Google Chrome

r. BopoHex, nnowagb
YHuBepcutetckas, a.1, nom.
I, ayn. 67

19. doHA OLEHOYHbIX CPeACTB:

19.1. MNepeyeHb KOMNETEHUUIM C YKa3aHUeM 3TanoB (hopMUPOBaHUA U
nrnaHUpyeMbIX pe3ynbTaToB 00y4YeHus

Koa n copepxaHue MnaHupyemble pesynbTaThl OT1anbl hopMupoBaHus
KoMneTeHumu (1nu ee 0byyeHuns (nokasarenu KoMneTeHumu (pasgensl dOC*
4yacTtu) OOCTMXXEHUS 3aaHHOro YyPoBHSA | (TeMbl) AUCLMNIWHBI UK (cpeacta
OCBOEHUS KOMMNETEHLNN MOAYNS U UX HAMMEHOBAaHWE) | OLLEHUBAaHUS)
nocpeacTsom hopmMmpoBaHus
3HaHUIN, YMEHWI, HABbIKOB)
MK-2.2. Nposogut 3HaTb: npaBuna paboTsl, Tembl :
nccnegoBaHue B NPUHLMN AEeNCTBUSA 1. BeegeHue B
COOTBETCTBMM C cnekTpocoTomeTpa, MOMEKYNsApHyo Guonoruto
YCTaHOBMEHHbLIMMW dnyopumMeTpa, ApYyrmx 2.  YpOBHU  CTPYKTYpHOW
NOSTHOMOYNAMMN, Brodunanyeckmx npmbopos; opraHmsaumm u  pusmko- Bonpocsi K
COCTaBJIsIET €ro xumMmndyeckne ceorictea [OHK. o
- | Tekywen
onucaHue n pukcmnpyet 5. YpoBHM  CTPYKTypHOW aTTecTaLMM
pesynbTaThl opraHusaumm 6enkoBbIX
MOJIEKyI
6. dnsmdeckne ceoncTea
©ernkoBbIX MOMEKyr, NX CBS3b
¢ byHKUMaMM 6enkos
yMeTb: MPOBOAUTL OTAENbHbIE | TeMbl :
BUAbI CcriegoBaHui B pamkax | 1. BBegeHue B
NnocTaBneHHbIX 3afay; MOIEKYNApHyt0 Guonoruio
2. YpOBHW  CTPYKTYpHOM OTueTh
opraHmsaumm u  pusmKo-
xummyeckune ceonctea [JHK. CTYAEHTOB
5. YpoBHW  CTPYKTypHOW no
opraHunsaumm Genkosbix | SPIMOTTHEHMIO
MOoneKy nabopaTopH
6. dusmyeckue ceoncTea biX paGot
©ernKkoBbIX MOMEKyr, UX CBS3b
¢ pyHKUnsaMM 6enkos
BNageTb (UMeTb HaBbIK(M)): Tewmbl :
MeTogamu paboTbl ¢ 1. BBegeHue B
fbuvonornyeckumm obbekTaMmm B | MONEKynsipHyto Gruonoruo
nabopaTopHbIX YCIIOBUSIX, 2.  YpOBHW  CTPYKTYpHOW
HaBblku paboTbl € opraHusaumm n  u3smnKo- Otuetnl
COBpEeMEeHHOW annapaTypon B xumundeckue csonctea OHK. CTYAEHTOB
ouodumanyeckon nadopatopun. | 5.  YPOBHW  CTPYKTYPHOM no
opraHusaumm erkopbix | BEIMNOTHEHIO
MOoneKys nabopaTopH
6. dusnyeckme ceoncTea biX paGoT
©ernKoBbIX MOFEKyYr, UX CBS3b
¢ byHKUnsaMM 6enkos




MK-4.1. JeMOHCTpUpYyeT | 3HaTb: CTPYKTYPY U DYHKUUU Temsbl : Bonpoch! k
CUCTEMHbIE OroMaKpoMOneKyn n nx 1. BeegeHue B TekyLlen
TeopeTnyeckue 3HaHusi O | KOMMIIEKCOB MOIEKYNSAPHYIO Buonoruio aTTecTauuu
MOMEKYNSPHbIX OCHOBax 2.  YpOBHU  CTPYKTYpHOW
N MexaHu3mMax opraHusaumm 1 pu3smKo-
dur3n4eckmx n ouanko- xummyeckune ceonctea [OHK.
XUMMUYECKNX NPOLIECCOB 3. MexaHu3mebl
B XMBbIX cUCTEMAX dyHKumnoHnposanHua OHK 4.
Ctpyktypa n dyHkumn PHK,
cuHtes PHK 5. YpoBHu
CTPYKTYPHOM  OpraHusaumm
©ernkoBbIX MOMeKyn
6. dmanyeckme ceoncTea
©ernKoBbIX MOSEKyr, UX CBS3b
¢ oyHKumamMm Genkos 7.
lMpoTeomuka
YMETb: onpefensiTb CTeNneHb Tembl : Bonpocsl k
Hay4YHOCTW MOSNyYEHHOWN 1. BBegeHue B TekyLen
MHdopMaLMK 1 OTrpaHMYMBaTL | MOMEKYNSipHY0 OMonoruto atTecTauuu
Hay4HOe 3HaHue oT Apyrux 2. YpOBHM  CTPYKTYpHOW
BUAOB 3HaHWs, BbIOMpaTh BMAbl | opraHu3aumMm  un  usmKo-
cpeacTB N MeTobl Hay4YHOro xummnyeckune csonctea [HK.
noucka; NPUMEHATb CUCTEMHbIN | 3. MexaHu3mbl
noaxod B npodeccuoHanbHon | yHkumoHnposanua AHK 4.
obnactu n apryMeHTUpoBaHo Ctpyktypa n cyHkumn PHK,
obocHoBaTb CBOW B3rnsabl No cnHtes PHK 5. YposHu
COBpPEMEHHbIM npobnemam CTPYKTYPHOW  OpraHusauuu
ovonoruu. ©enkoBbIX MOMEKy”n
6. duanyeckne cBOUCTBA
©ernkoBbIX MONEKyn, UX CBA3b
¢ dyHkumammn GenkoB 7.
lMpoTeomuka
BnageTb: HaBblkaMu Tembl : Bonpoch! k
cUcTeEMaTU3NPOBaAHUS U 1. BeegeHve B TeKyLen
0600LeHnsa buonornyeckon MOMEKYNApHY0 Guonornto atTecTauum
WMHopmaLun.. 2. YpOBHU  CTPYKTYpPHOW
opraHmsaumm U1 pU3nKo-
xummndeckne ceownctea AHK.
3. MexaHu3mbl
dyHKUMOoHUpoBaHua OHK 4.
Ctpyktypa n dyHkuun PHK,
cuHtes PHK 5. YpoBHu
CTPYKTYpHOM  OpraHusauum
©ernkoBbIX MOMNeKyn
6. duanyeckne CcBOUCTBA
©ernKkoBbIX MOMNEKyYN, UX CBSA3b
C dyHKumMamMmn OenkoB 7.
lMpoTteomuka
MK-4.2. NpumeHsieT 3HaTb: TeopeTnyeckne OCHOBbI | Tembl : OtyeTbl
COBpPEMEHHbIE METOAbI MOIeKynapHon 6nocunsmku, 1. BBegeHve B CTYOEeHTOB
Burocpumanyeckoro obLwne monekynspHble MOJEKYNAPHYIO Buonormio no
AKCNEPUMEHTA, MeXaHM3Mbl B3aMMOLENCTBUN, 2.  YpOBHW  CTPYKTYPHOM | BbINOMHEHMIO
nccrnegoBaHus nexaliue B OCHOBE opraHusaumm un  ¢umauko- | nabopaTopH
douranyeckmx n ou3snKo- Buvonornyeckmx (B T.u4. xummyeckne ceonctea [OHK. | bix pabor.
XUMUYECKNX MPOoLIECCOB | OM3NONOrMYecKknx) npoueccos | 3. MexaHunambl | Bonpochl k
Ha pasHbIX YPOBHAX N SABMIEHWIA, MPUHLAMbI dyHKuMoHupoBaHua OHK 4. | Tekywien
OopraHM3aumm >XMBoWn OrodU3NYECKMX METOA0B Crtpyktypa n cdyHkuum PHK, | atTecTtaumu

mMaTepumn Ans peleHns
OTAENbHbIX
npakTU4ecknx 3agad B
obnactn 6uocunsnkm n
OroTexHonorum

ncenegoBsaHnAa

cuHtes PHK 5. YpoBHu
CTPYKTYPHOW  OpraHusauuu
©ernkoBbIX MOMNeKyn

6. dunsmyeckme cBoncTea
©ernKoBbIX MOFEKyYr, UX CBS3b
¢ pyHKumMaMmM Genkos 7.




MpoTteomuka

yMeTb: yCcTaHaBnNuBaTb Temsbl : OTtueThbl
NPUYNHHO-CNEACTBEHHbIE 1. BBegeHue B CTYAEHTOB
CBSA3W B (OYHKLUMOHUPOBAHUM MOINEKYNApHyt0 Buonoruo no
61006 BEKTOB, MCMONb30BaTh 2. YpOBHW  CTPYKTYPHOW | BbIMOSTHEHWIO
nonyYeHHble 3HaHUs ANs opraHuM3aumm u  usmko- | nabopaTopH
pelueHnst npodpeccrmoHanbHbiX | xumudeckme csonctea [HK. | bix pabor,
3agav 3. MexaHuambl | Bonpochkl k
dyHKumoHunposanua OHK 4. | Tekywen
Crtpyktypa un dyHkuun PHK, | atTectaumu
cuHtes PHK 5. YpoBHu
CTPYKTYPHOW  OpraHusauuu
6enkoBbIX MorneKyn
6. duanyeckne CBOUCTBA
6enkoBbIX MOMeKyn, UX CBs3b
Cc yHkumamn 6Genkos 7.
lMpoTeomuka
BnageTb: OCHOBHbLIMU Temsbl : OTt4eThl
mMeTogamun 6Modmnanyeckoro 1. BBegeHue B CTYAEeHTOB
aHanusa, meTogamu MOJEKyNApHyt0 Buonoruio no
CaMOCTOATENbHOW NOCTAHOBKN 2. YpOBHW  CTPYKTYPHOW | BbIMNOSHEHWIO
3KCMNEPVMEHTOB, opraHmsaumm 1 usmko- | nabopaTopH
CMOCOBHOCTBLIO K aHanumay u xumundeckne csonctea AHK. | bix pabort.
OLleHKe JOCTOBEPHOCTH 3. MexaHusmbl | Bonpocsl k
nony4YyeHHoro pesyrnbTara. dyHKkumoHnposanua OHK 4. | Tekywen
Crtpyktypa n dyHkuun PHK, | atTectaumu
cuHtes PHK 5. YpoBHu
CTPYKTYPHOM  OpraHusaumm
©enkoBbIX MOMEKy”n
6. ®dusnyeckne cBoWcTBa
6enkoBbIX MOMekyn, Ux CBs3b
¢ dyHkumamn 6GenkoB 7.
lMpoTeomuka
Komnnekr
MpomexyTo4yHasa aTrecTaums KM k
NMPOMEXYTOM
HOM
aTTectaumm

20 TunoBble OLleHOYHbIE CpeACTBa U MeToAUYEeCKMe MaTepuanbl, onpeaensiowme

npouenypbl OLeHUBaHUS

20.1 OnucaHue KpUTEpPUEB U LUKanNbl OLleHUBAHUSA KOMNEeTeHUUN (pe3ynbTaToB

o6y4yeHus1) Npu NPOMEXKYTOYHOWN aTTecTaumum

OueHka pe3ynbTaTtoB 00y4YeHNsi Ha NPOMEXYTOYHOW aTTecTauumn NPoMCXoauT no

cneayrwmnm nokasaTternam:

1. 3HaHMe y4ebGHOro MaTepvana W BrnageHWe MOHATUMHBLIM annapaTtoM OaHHOW

AVNCLIUMNITUHBI.

2. CnocobHoCTb MnnCTprMpoBaTh OTBET NpUMepamMu, ddakTamun, AaHHBIMU Hay4YHbIX
nccneaoBaHuii, NMPUMEHATL TEOPETUYECKME 3HAHUSA AN PeLleHUs NPaKTUYeCKnX

3agau.

3. YMeHue cBA3bIBaTb TeopeTn4eckne 3HaHnAa C NpakTM4eCKMMn HaBblKaMW.

4. YMmeHune yCTaHaBIMBaTb MeXANCUUninHapHblie CBA3N.

CooTHOLLEHNe nokasaTernen, KpUTepmneB 1 LKanbl OLEHMBaHUS pe3ynbTaToB 00y4YeHus

(3aver)




KpI/ITepI/II/I OLEHNBaHWS KOMMNETEHLNI

LLkana
OLIEHOK

Oteet CTyOeHTa NOJIHOCTbKO COOTBETCTBYET BCEM OLeHMBaAEMbIM MoKa3aTenAam.
KomneTteHuun C(*)OpMMpOBaHbI NONMHOCTbIO N NCNONb3YKOTCA B NOJIHOM obbeme.

3a4yTeHo

OtBeTt CTyOoeHTa He MOJIHOCTbO COOTBETCTBYET BCEM OLEHMBaAEMbIM MoKa3aTenam,
KOMNeTeHunn Cd)OpMVIpOBaHbI N NpoABNAKTCA q)parmeHTapHo M He B NONHOM obbeme.
I'IpM oTBeTe CTyAeHT OOonyCckaeT He3Ha4YnuTelbHbIe OLUNOKM U HETOYHOCTH, KOTOpbIE
YCTPaHAKTCA UM CaMOCTOATESIbHO.

3ayTeHo

OTBeT cTyAeHTa He B MOMHOM MepPe COOTBETCTBYET OLIEHUBAEMbIM NOKa3aTensim.
KomneTeHumn copMupoBaHbl B 00OLLMX YepTax, Mpy OTBeTe obydatowuincs gonyckaeT
CYLLLECTBEHHbIE OLUMOKM 1 HETOYHOCTU, AEMOHCTPUPYET NOBEPXHOCTHbIE 3HAHUSA
AVCLUMNINUHBI, HE CNOCOGEH coYeTaTb TEOPETUYECKME 3HAHWS 1 NPaKTUYECKME YMEHUS U
HaBbIKMU.

3ayTeHo

OTBEeT Ha KOHTPOIbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYET NOGLIM TPeM 13
nepeYncreHHbIX nokasaTtenein. KomneteHuun He chopmmpoBaHbl. 3HaHWsA CTyAeHTa He
CUCTEMAaTU3UPOBaHbI, OH JoMycKaeT rpy6ble NpodeccroHanbHble OWMOKK, He CnocoGeH
NepeHoCUTb TEOPETUYECKNE 3HaHWS Ha NPaKTVKY, YCTaHaBnuBaTh MeXAMUCLUMNINHAPHbIE
CBA3MN.

He
3a4YTeHo

CooTHoLLEeHWe nokasaTenen, KpuUtepmMEB U LLKalbl OUueHNBaHNA pe3yribTaToB o6yqu|/|9|

(aKk3ameH)
Kputepum oLeHmBaHms KOMNeTeHUNn Lkana
OLEHOK

OTBeT CTyAeHTa NOMHOCTbIO COOTBETCTBYET BCEM OLEHMBAEMbIM MOKa3aTENSIM. OTnunyHo
KomneTteHumnn cdhopmmnpoBaHbl MOMHOCTBIO U UCMOMNb3YOTCA B NOMIHOM O0beMe.
OTBeT CTyAEeHTa He MOJTHOCTbIO COOTBETCTBYET BCEM OLIEHMBAEMbIM MOKa3aTENSIM, XopoLo
KOMMeTeHLMM cOOPMUPOBaHbI U NPOSABISIOTCS hparMeHTapHO U He B MOSTHOM o0beme.
Mpw oTBETE CTYAEHT JONYyCKaEeT HE3HAYMTENbHbIE OLLUMOKN M HETOYHOCTU, KOTOPbIE
YCTPaHSATCS UM CaMOCTOSTENBHO.
OTBeT CTyAEeHTa He B NOMHOW Mepe COOTBETCTBYET OLEHMBAEMbIM MOKa3aTensm. YpooBsnets
KomneTeHuun chopmmnpoBaHbl B 00LLMX YepTax, Npy OTBETE 0OyYaloLWnncsa gonyckaeT OpUTENbH
CYLLECTBEHHbIE OLUMOKM N HETOMHOCTW, OEMOHCTPUPYET NOBEPXHOCTHLIE 3HAHUS o
ONCUMNIMHBI, HE CNOCOBEH coveTaTb TEOPETUYECKME 3HAHUST U MPAKTUYECKNE YMEHNS U
HaBbIKM.
OTBET Ha KOHTPOSbHO-U3MEPUTESbHbIA MaTepuan He COOTBETCTBYET toObIM Tpem U3 Heyposne
nepeYncrieHHbIx nokasatenen. KomneTeHumm He chopMmnpoBaHbl. 3HaHWUA CTyAeHTa He TBOPUTEND
CcMCTEMaTU3MPOBaHbI, OH J4OMyCcKaeT rpydble NpodeccnoHanbHble OWMOKN, HEe CMOCODEH HO

nepeHoCUTb TeopeTnHeckmne 3HaHuA Ha NPakTuKy, ycTtaHaBMBaTb MeXaucumnimHapHble
CBA3N.

20.2 TunoBble KOHTPOSbHbIE 3aJaHUs UITN UHble MaTepuanbl, Heo6xoauMble AN

OLE€HKU 3HaHWW, YMEHUW, HaBbIKOB U (UNN) OnbiTa AeATENbHOCTH,

XapakTepusylowme aTanbl (pOpMUPOBAHUA KOMMNETEHLUIM B NpoLiecce OCBOEHUA

obpasoBarTenbLHOW NporpamMmbl

20.2.1.MNMepeyeHb BONPOCOB AN TEKYLUEW aTTecTauum
1. CTpyKTypa HYKNENHOBbIX KMCHOT.
2. bunonornyeckasi posib HyKNEeMHOBbIX KUCIIOT.

3. Xnummnyeckoe CTpOEeHne HYKINENHOBbIX KUCIOT W HYyKneonpoTenaos.

MepBUYHas CTPYKTYpa HYKNEeUHOBbLIX KUCIOT.
4.  OU3NKO-XMMUYECKME CBOMNCTBA HYKINEMHOBbIX KMCIOT.

5. BtopuyHas ctpyktypa OHK. Nonnmopduam BTopudHom cTpyktypbl OHK.

6. CTpyKkTypa xpomaTtuHa.




7. Pennukauusa OHK, ocHOBHble NpUHLMMbI.

8.  OCHOBHbIE KOMMOHEHTbLI PENSIMKaLMOHHOIO KOMIIIEKea.

9. BoamoxHble nospexaeHns OHK.

10. Penapauus OHK B xoge pennukauumu. Bugbl penapaunn OHK.

11. ®oTopeaktuBaums OHK.

12. JKCUU3MOHHas pernapauus HyKNeoTnaos.

13. Penapauusi HEKaHOHMYECKMX Nap OCHOBaHWM (MUCMaTY-penapaums).
14. JKCUU3NOHHas pernapauus OCHOBaHUN.

15. Tlpobnema Hepopennukauun AHK. TenomepHble y4acTKn XpOMOCOM.
16. Tenomepasa. OcobeHHOCTU CTPYKTYPbI N OYHKLUN.

17. MeTtunuposaHnue [HK, ero pone.

18. TpaHckpunuus.

19. Cnocobbl perynayum TpaHCKpunuuu.

20. OcoBeHHOCTM TPaHCKPUNLUWN Y NPOKapUOT U 3yKapuoT.

21. MakpomonekynsapHas ctpyktypa PHK. Bugsl PHK.

22. Bwupabl PHK, yyacTteyowme B cnHTe3e Bernka (B TpaHcnsaumn).

23. TpaHcnopTtHaa PHK, cTtpyktypa n doyHKUMN.

24. PubocomHasa PHK. OcobeHHOCTU CTPYKTYpPbl 1 (PYHKLNA.

25. WHdopmauymoHHaa PHK (MPHK). OcobeHHOCTU CTPYKTYpbl U OYHKLNA.
26. TlpoueccuHr nPHK.

27. Bwugbl PHK, yyacTteyouwue B npoueccuHre PHK.

28. AsnenHue PHK-uHTepdepeHuum.

29. Maneble perynatopHble PHK.

30. KopoTkne untepdepupyrowmne PHK.

31. MukpoPHK.

32. Wcnonb3oBaHue PHK-nHTepdepeHunn B meamuymHe

20.3. labopaTopHbIe paboTbl
20.3.1. Tembl nabopaTopHbIX paboT

1. TexHuka ©OesonacHocTM npu pabote C anekTpoobopyaoBaHWeEM, C
xnmpeaktmeamn. [MpaBuna okasaHus nepBoM nomowm. TexHuka paboTbl B
nabopatopuu, 3HaKOMCTBO CO BCroOMoraTtesbHbIM 060pyaoBaHMEM.

2. Metoaobl u3yyeHUss  KOH(POPMAUMOHHONO  COCTOSHUA  BUomorekyn.
CnekTparnbHble cBoNCTBa BGEKOB U HYKMEMHOBbLIX KMCHOT. MocTpoeHne NponsBOOHbIX,
MoenMpoBaHWe CNeKTPOB NOMMOLEHNS.

3. AHanua koonepaTuBHbIX B3aMMOOENCTBUN B 6ENKOBbIX MOSEKynax.

4. OyHKUMOHanbHble CBOWCTBA CBOOOAHBIX W MeMmOpaHHbIX 6ernkos.
OnpegeneHne akTMBHOCTM MeMOpaHHbix ©OenkoB (Ca-AT®asza, Na/K-ATdasa,
aLeTUNXONNHACcTepasa).

5. BnnsHue nunngHoro coctaBa MeMbpaHbl HA OCMOTUYECKYIO PE3NCTEHTHOCTb
3PUTPOLINTOB M aKTUBHOCTb MEMBpPaHHbIX (PEPMEHTOB.

20.3.2. LLlabnoH oT4yeTa O BbLINONHEHUM NTAaboOpaTOpPHOM PaboThI

OTyeT o BbINONHEHUN NabopaTtopHon paboTbl N <HasBaHue TeMbI™>, BbINOSIHEHHON B
pamkax gucunnnuiel 51.B.07 Ctpyktypa 1 dyHKLuMM BUOMaKpoOMOneKyn n nx
Komnnekcos obyyatowmmca _ kypca <®..0.>, HanpasneHne NnoarotToBkN —
06.03.01 Bronorus

Lenb paboTtbi:
dTtanbl paboThbl:



O6opyaoBaHue n matepuanbl:

Xopa paboTbl: (KpaTkoe onuMcaHue xoda paboTbl C yKazaHMeEM MepPBUYHbIX
AAHHbIX, pacyeTHbIX POpPMYyS, pe3ynbTaToB MPOMEXYTOYHbIX U KOHEYHbIX
pacyeToB; WNIOCTPATUBHLIN MaTepuwan (rpadukn, dotorpadum un np.),
obobuwatowme Tabnuubl)

BbiBOAbI:

20.3.3. Bonpochl K nabopaTtopHbIM paboTtam

1. O6wue TpeboBaHus 6GesonacHocTM npu pabote B HGuodumsanyeckom
nabopartopuu

2. Kakummn cTaHgapTamu, 3aKoHamu n AOKYMEHTamu cnenyet
pykoBoAcTBoBaTbCs Ans obecneveHnst 6e3onacHoro Tpyaa npu nposeaeHuMn paboT B
nabopartopun?

3. Yem gormxHbl 61T 060pYAOBaHbLI NabopaTopun B 06a3aTeribHOM nopsaake?

4. TpeboBaHug, npeabsaBnsieMble K cneyoaexae

5. Knaccudukauma XMMUYECKMX peaKkTMBOB Ha rpynnbl B 3aBMCMMOCTU OT
CTErneHn Ux ONacHOCTH.

6. OcobeHHOCTM npaBun paboThbl C peakTMBamu N TpeboBaHUA K NX XPaHEHUIO
B 3aBMCUMOCTM 3aBUCAT OT OTHECEHUSI K TON UM MHOW rpynne.

7. TpeboBaHusa K nocyae, cogepkallen peakTuBbl U TOTOBbIE peareHThl.

8. [llpaBuna HarpeBaHus XUOKUX U TBEPAbIX BELLECTB B Npobupkax n kondax

9. TpeboBaHusa, npegbsaBnsieMble NpU aKcnnyaTtaunm NnpubopoB 1 annapaTos

10. Kak npon3BoanTCAa A03MPOBaHUE XUOKUX PeaKTUBOB

11. OcobeHHocTn paboThbl C eakMMmM BellecTBamm

12. Yro 3anpeujaeTcs BbIMBaTb B PAKOBUHY?

13. TpeboBaHus 6€30NacHOCTN B aBapUNHbBIX CUTYyaLMsIX

14. MwHumanbHbli  Habop  NEpPBUYHBLIX  CPEACTB  MNOXApOoTylweHus B
nabopatopumn

15. OcobeHHOCTM NUKBMAAUUW 3aropaHns B MoMelleHusx nabopatopum: 4to
crnefyeT racuTb TOMbKO NECKOM, YTO MOXHO racuTb BOAOW.

16. Kakum obpasom npoucxoauT aBakyauusi COTPYOHUKOB NPy BO3HUKHOBEHUM
noxapa M MHbIX Ypes3BblbarHbIX CUTyauun, korga TpebyeTcs HemenneHHO MNOKUHYTb
nomeLieHmne?

17. Cwncrtema 3NeKTPOHHbIX SHEPreTUYECKNX YPOBHEN MOSEKY bI.

18. Twvnbl 3NEKTPOHHbLIX MepexodoB B Mosfiekyrnax 6enkoB M HYKMeMHOBbIX
KUCIOT.

19. CnekTparnbHble CBOMCTBA NPOCTbIX U COXHbIX 6ENKOB.

20. CnekTpanbHble CBONCTBA HYKNENHOBbLIX KUCMOT.

21. CywHocTb MeToga NpoM3BOAHOW cnekTpodoToOMETpUN. BO3MOXHOCTM U
npenmyLecTsa MeToaa.

22. OcobeHHOCTM NPON3BOAHbLIX CIEKTPOB NOrnoLeHuns 1, 2, 3 ... NOPsiAKOB.

23. MopenupoBaHue 3neKTPOHHbIX CNEKTPOB nornoweHns. MatemaTnyeckme u
domsnyeckme moaenu.

24. TeopeTunyeckme OCHOBblI MeTOAa perucTpaumm KpuBbIX AuccoLmanmm
okcuremornobuna (KO4O).

25. OcHoBHble xapaktepuctukn KOO, wucnonb3yemble Ansa  aHanusa
KMCNOPOACBSA3bIBAIOLLMX CBOUNCTB reMornobuHa.

26. CywHOCTb KOOMepaTUBHOIO B3auUMOAEWCTBUS CybbeauHuy, remornobuHa
npu OKCUreHaumm-ae3oKkcureHauuu.

27. BnuaHuMe cCMeHbl akcuanbHOro nuraHga Ha KucnopoAcBsisbiBalowme
CBOMCTBa remornobuHa.

28. [puHUunbI onpeneneHus depMeHTaTUBHON aKTMBHOCTHU
mMemMbpaHocBs3aHHbIX 6enkoB - Ca-ATdasbl, Na/K-ATdasbl, aueTunxonmHacTepassbl.



29. CTpykTypHO-yHKUMOHarNbHble cBoncTtBa Ca-AT®asbl, Na/K-ATdasbl,
aueTUNXonNuHacTepasbl.

30. AueTunxonuHacTepasa Kak anfoTOMHbIN (hepMeHT U  Kak Mapkep
CTPYKTYPHOrO COCTOSIHUSA MEeMOpaHbI.

31. CoctaB nMnnaoB 1 6Genkos apUTpoLMTapHON MeMbpaHbI.

32. Ponb xonectepuHa B nogaep>xaHum CTPYKTYPHbIX CBOMCTB SpUTPOLMTapHOM
MeMbpaHbl.

33. [lMpuHuMn pacnpegeneHns 9pUTPOUUTOB MO CTOMKOCTU B  YCIOBUSX
rMNOOCMOTUYECKON cpeabl.

34. Crtagum oCMOTMYECKOro remonmsa.

TpeboBaHusA K BbINOSIHEHMIO 3aAaHUMA (MM WKanNbl WU KpUTepuwu
oLeHMBaHUA)

Kputepusimm oueHnBaHnS BbINOSHEHUS NabopaTopHOM paboTbl ABMAKTCS:

— nofgrotoBka K 3aHATUIO (OdpopMiieHne 3aHAaTMS B paboyen TeTpagu B
COOTBETCTBUM C METOANYECKMMU PEKOMEHOAUMSAMN);

— OTBETbI Ha YCTHbIE BOMPOCHI MO TEME 3aHATUA U coaepaHno nabopaTopHoOm
paboThl;

— aKTUBHOCTb U CAMOCTOATESIbHOCTb NP BbINOSIHEHUN 3a4aHUN;

— ohopmneHne pesynbTatoB B COOTBETCTBUM C  METOLMYECKMMMU
pekoMeHaaunamu;

— yMeHWe aHanusaupoBaTb, O0OCyXgaTb MOSfyYeHHble pes3ynbTaTbl WU
CaMOCTOATENbHO hOPMYNIMPOBATL BbIBOAbI.

PaboTta cuntaetcst BbIMOSIHEHHOW U 3a4TEHHOW, €CNN CTYAEHT B KOHLUE 3aHATUSA
npeacTaBusl OTYET B COOTBETCTBMN C AaHHBbIMU METOANYECKMMU PEKOMEHOALNSAMN.

20.4. NMpomexyToyHas atrectauus

20.4.1.MepeyeHb BonpocoB AN POpMUPOBaAHUA KOHTPOJIbHO-U3MEPUTENbHbIX
MaTepuarioB NPOMEXyTO4YHOW aTTecTauum (3ayer)
1. CTpyKTypa HYKNEenHOBbIX KUCMOT.

Buonornyeckas ponb HyKIENHOBbLIX KACOT.

XYMNYeckoe CTPOEHME HYKITEMHOBbLIX KUCNOT W HYKNeonpoTeuaos.
lMepBuYHas CTpyKTypa HyKNEeNHOBbIX KUCMOT.

PU3MKO-XMMUYECKNE CBONCTBA HYKNENHOBLIX KUCIIOT.

BTopnyHas ctpyktypa OAHK. MNonumopdnam sTopnyHomn ctpyktypbl HK.
CTpykTypa XpomaTuHa.

Pennukauna JHK, oCHOBHblEe NPUHUMILI.

OCHOBHblE KOMMOHEHTbI PeNIMKaLNOHHOIO KOMMekca.

BoamoxHble nospexaeHunsa OHK.

10 Penapauusa [JHK B xoae pennukaumn. Bugbl penapauunn OHK.

11. ®doTopeakTmBauuna OHK.

12. BKcuM3NOHHasA penapaumsi HyKNeoTUaoB.

13.Penapaunsa HekaHOHUYECKMX Nap OCHOBaHUN (MUCMaTY-penapaums).
14.3KcuM3noHHasa penapawumsi OCHOBaAHWUN.

15.Mpobnema Hegopennukauuun HK. TenomepHblie y4acTku XpOMOCOM.
16. Tenomepa3sa. OcobeHHOCTU CTPYKTYPbI U (DYHKLMA.

17.MeTtunnposaHue [HK, ero ponb.

18. TpaHckpunums.
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19.Cnocobbl perynauumn TpaHCKpUnumm.

20.0cob6eHHOCTUN TPAHCKPUNLMM Y MPOKAPUOT N 3yKapuoT.

21. MakpomornekynapHas ctpyktypa PHK. Buabl PHK.

22.Bugbl PHK, yyacTtBytowme B cuHTe3e 6ernka (B TpaHCcnaumm).
23.TpaHcnopTtHas PHK, cTpykTypa 1 oyHKLMW.
24.PnbocomHasa PHK. OcobeHHOCTU CTPYKTYpbI U (OYHKLUN.
25.HpopmaumoHHas PHK (MPHK). OcobeHHOCTM CTPYKTYpbI U (OYHKLMIA.
26.poueccuHr nPHK.

27.Bngpbl PHK, yyacTtsytowme B npoueccuHre PHK.
28.AsneHne PHK-uHTepdepeHunn.

29.Manble perynsatopHble PHK.

30.KopoTtkue nHtepdepupytowme PHK.

31. MukpoPHK.

32.Ucnonb3oBaHne PHK-nHTepdepeHunn B megmumnHe

20.4.2. NepeyeHb BONpocoB AnA (popMUpOBaHUA KOHTPOSbHO-U3MEPUTENbHbLIX
MaTepuarnoB NMPOMEXYTOYHOW aTTecTauuu (3K3amMeH)

YacTtb 1

1. MpeameT n npobnembl MonekynspHon Guonorun. dPopmmpoBaHme
npeacTaBfieHnn O CTPYKTYpe U PYHKUMAX GENKOBbIX MOMEKYy .

2. AMMHOKUCNOTbI, NX Krnaccudukaumnsa n CTpykrypa.

3. PU3MKO-XMMUYECKNE CBONCTBA aMUHOKMCIOT.

4. MepBuyHas cTpykTypa 6enka. CBoncrTea nenTUaHOW rpynnbl.

5. BHyTpuMonekynapHble 1 MexmornekynspHble cunbl. Cnabble cBA3w.

6. BooopogHas cBs3b, MexaHuaMm ee obpasoBaHusi. BopgopoaHas
CBSA3b Y BTOPUYHAs CTPYKTypa 6enKoB, HYKNEMHOBbLIX KACIOT.

7. BtopuyHaa cTpyktypa ©Oenka. TopcuoHHble yribl.  KapThbl
PamavaHngpaHa.

8. BTopuyHasa cTtpyktypa 6enka. Mogenu nonunentngos MonuHra um
Kopu. a-cnvpane. [ipyrne Buabl cnvpanbHOM CTPYKTYPbl NONMNenTUaOB.

9. BTopuyHasa cTpyktypa 6enka. B-ctpyktypa 6enko. HeperynspHas
BTOpUYHasA CTPYKTypa Gerka.

10. lMoHATMEe 0 goMeHax B BENKOBOW MOSEKYIE.

11. TpeTnyHas cTpykTypa 6enka. Cunbl, ctTabunmampyrowme TpeTUYHYo
CTPYKTYpYy G€enkos.

12. MmppodobHble B3aMMOAENCTBUS, WX pPoONb B (POPMUPOBAHUK
TPETUYHOW CTPYKTYpbI Benka

13. Ctpyktypa Bogbl. KnactepHble mogenu Bogbl UM rmapodobHble
B3aMMOOenCcTBUA.

14. mobynsapHble Genkn. Knaccudukaums rnobynsipHbix Genkos B
3aBUCUMMOCTW OT CTPOEHMUS KapKaca TPETUYHOWN CTPYKTYpPbI. o- 1 B-6enku.

15. MmobynsapHble 6enkn. Knaccudgukaumss rmobynsipHbix  6enkoB B
3aBUCUMMOCTU OT CTPOEHMUS KapKaca TPETUYHOW CTPYKTYpbl. o/f- 1 a+B-6enku.

16. dnbpunnapHble 6enku.

17. MembpaHHble 6enkn, 0COBEHHOCTN X CTPYKTYPbI.

18. OBontoumnsa 6enKkoBbIX CTPYKTYP.

19. UeTtBepTnuHaa  cTpyktypa ©GenkoB. Cwunbl  cTtabunusauum
4YeTBEPTMYHOW CTPYKTYPbI, €€ (PYHKUNOHANbHOE 3Ha4YeHMe.

20. BnuaHue npupoaHbiX nuraHgoB Ha CTPYKTYpHble CBOWCTBA U

KOH(OPMALIMOHHYIO NOABUMXHOCTb OENKOB.



21. [nHamnyeckoe noeegeHne 6enkoBbIX MOJIEeKyI1. MoaBMXXHOCTL WU
XECTKOCTb CTPYKTYpPbI Genka.

22. HeHatypauua 6GenkoB. [loHATME O pacnnasneHHon rnobyne.
dakTOopbl, Bbi3blBaKOLNE AeHATYpPaLMOHHbIE N3MEHEHNS BEMNKOBbLIX MOMEKYI.

23. donanHr 6enkoB. ATanbl ponguHra.

24. donguHr 6enkoB N MOAENb «AHEPreTUYECKON BOPOHKMY .

25. LanepoHsl, nx knaccudpumkaumnsa. PyHKUUN LWanepoHoB.

26. donpgasbl, X PyHKUMK B ponguHre 6enkos.

27. O6wwme npeacTaBneHNa O CTPYKType W MexaHusme [OencTBus
PepMeHTOB.

28. TpaHcnopTHble 6enkn. Buabl TpaHCcnopTHbIX 6enkoB, 0COBEHHOCTH
NX CTPYKTYpblI.

29. CokpaTtutenbHble 6enkn, OCOBEHHOCTU CTPYKTYpPbl HEKOTOPbIX
COKpaTUTESbHbIX BENKOB.

30. 3awmTHasa dyHKuMst 6enkoB B OpraHu3me.

31. Benku-peuentopbl, BuAbl PELEnTOpPOB, WX CTPYKTYPHblE U
YHKLNOHarbHbIE 0COBEHHOCTN.

32. MoHaTe o npoTeome. lMpoTteomuka, ee 3agadn. CTpyKTypHas u
PYHKLMOHarNbHas NpoTeoMuka.

33. TpaHcnaums PHK. TonoreHHble kogbl 6enkoB  (CUrHasnbHble
nocnenoBaTenbHOCTN).

34. CuHTes 6enkoB Ha pubocomax IlC.

35. Moaundukauna 6enkos B IlC.

36. CopTtupoBka n mogmdukauusa 6enkos B Komnnekce ronbaxm.

37. MmnopTt 6enkoB B MUTOXOHAPUN U NEPOKCUCOMBI.

38. lMepBuYHas n npocTpaHcTBEHHas cTpykTypa OHK.

39. BTopuyHasa ctpyktypa OHK. MNonumopdusm BTOPUYHON CTPYKTYPbI
OHK.

40. CTpykTypa XpoMaTnHa. XpOMOCOMbI.

41, Pennukauna JHK, oCHOBHble MPpUHLMMBI.

42. OCHOBHblE KOMMOHEHTbI PENSIMKaLNOHHOIO KOMMekca.

43, BoamoxHble nospexaeHuna OHK.

44, Penapauusa JHK B xoge pennukaumn. Bugbl penapauunn OHK.
45, doTtopenapaums AHK.

46. OKCUM3NOHHaA penapaumsi HyKNneoTUaos.

47. Penapaums  HEKaHOHMYECKMX Nap  OCHOBaHUM  (MMCMaTu-
penapauus).

48. OKCUM3NOHHasA penapaumst OCHOBaAHWUN.

49, Mpobnema Hepopennukauum [OHK. TenomepHble  yyacTku

xpomocoM. Tenomepasa. OcobeHHOCTU CTPYKTYPbI N PYHKLMA.
50. MakpomonekynapHas ctpyktypa PHK. Bugbl PHK.

51. TpaHckpunuua OHK. 3tanbl 1 MexaHM3M NpoTeEKaHUS.

52. Mpoueccunr PHK. Bugel PHK, yyacteytowme B npoueccuHre PHK.
53. TpaHcnaums PHK. Otanbl TpaHcnsaumn.

54. Buabl PHK, yyacTteytowme B cnHtese 6enka (B TpaHcnauum).

55. TpaHcnopTHasa PHK, cTpykTtypa n doyHKUunW.

56. NudopmaumonHas PHK (MPHK). OcobeHHOCTM CTpyKTypbl U
YHKLMIA.

57. AsneHne PHK-uHTepdepeHunn.

58. Manble perynatopHble PHK.

59. KopoTtkue nHtepdepupytowme PHK.

60. MwnkpoPHK n nuPHK.



YacTtb 2. NMpakTnyeckmne Bonpocsl

1.  MeTogudeckne  OCHOBbl  CMEKTPOOTOMETpMYeckoro  crnocoba
pernctpaumm KOO (kpmBbIX Anccoumaunum okenuremornobunHa).

2. CaTtypaumoHHble KpuBble MUOrnobuHa n remornobuHa.

3. OcHoBHble xapaktepuctukn KOO, wucnonb3yemble npuv aHanuse
dYHKLNOHAITbHOM aKTUBHOCTM remornobuHa.

4. KoonepaTuBHble addekTbl B onuroMepHolx 6ernkax. CyLHOCTb
KoonepaTuBHbIX  B3aummodencTBun.  [onoOXUTENbHLIK U OTpuUAaTENbHbIN
KoonepaTuUBHbIN 3P deEKT.

5. YpaBHeHne Xunna. KoHctaHTa Xunna n ee 3HadeHue.

6. Bnuanue nurangos (02, CO, NO, H.O) npu atome xenesa rema Ha
dopmy 1 nonoxenue KOO.

7. CoctaB 6enkoB 1 nMnuaoB meMmbpaHbl apuTpoumTa.

8. CB4A3b Ka4yeCTBEHHOro cocTaBa MeMmOpaHbl JpuTpouuTa U €ro
CTPYKTYPHO-PYHKLMOHANbHbLIX CBOUCTB.

9. Ponb xonecTtepuHa B nogaepXaHum CTpyKTypbl MeMbpaHbl apuTpoumTa.

10. OcHOBHbIE CTaguM OCMOTMUYECKOIO remMmosnnsa apmuTpoLmTOB.

11. MeTogmnyeckme OCHOBbI crnocoba wuccnegoBaHUss OCMOTUYECKON
PE3NCTEHTHOCTN SPUTPOLINTOB.

12. MpuHUMNbI onpeneneHus depmeHTaTUBHOM aKTMBHOCTU
MeMbpaHOCBA3aHHbIX 6EMKOB Ha NpMMepe aLeTUNXONMHACTepPasbl.

13. CTpyKTypHO-PYHKLMOHANbHbIE CBOWCTBA  aLETUNXONNHACTEPa3bl.
AueTunxonuMHacTepasa Kak ansfioTOMNHbIN PepMEHT N Kak MapKep CTPYKTYPHOro
COCTOSAAHUSA MEMOpPaHHbI.

14. Cnektpbl nornoweHns 6enkoB. CBs3b CMNEKTPOB MOrMOWEHNa wn
CTPYKTYPHbIX MoAanmKaunin 6enkos.

15. CnekTpbl NOrNOLWEHNsA pasnuyHbiX opm remornobuHa.

OnucaHue TexHONOrnMu nNpoBeaeHus
MpomexyTouHble atTectaumMm no aucuunnumHe "CTpyktypa U (PyHKUUK
OvomakpoMonekyn M UX KOMMMEeKcoB" npoBoaAaTcs B (popmMe YCTHOro onpoca.
KOHTpONbHO-U3MepuTenbHble  MaTepuanbl  MPOMEXYTOYHOW  aTtTectaumm  (3ayer)
BKMOYaOT B ceba 2 TeopeTMyeckux BOMPOCca, MNO3BOMAKOWMX OUEHUTb YPOBEHb
nony4yeHHbIX 3HaHWW. Ha nogrotoBky oTBeTa Aaetcsa 30 MUHYT.
KOHTPONbHO-U3MepuTernbHblE MaTepuanbl NPOMEXYTOYHOW aTTecTaunn (dK3ameH)
BKMOYAOT B ceba 2 TeopeTUyecKMx BOMpoca, MO3BONSAOWNX OLEHUTb YPOBEHb
NOSyYEHHbIX 3HAHWA N 1 NPAKTUKO-OPUEHTUPOBAHHOE 3aJaHne, NO3BOMsoLLEe OLEHUTb
cTeneHb CHOPMUPOBAHHOCTN YMEHNA N HABbIKOB.

Mpumep KOHTPONBbLHO-U3MEPUTENIbHbIX MaTepPMUaroB AN NPOMEXYTOYHOM
aTTecTauum (3ayver)

YTBEPXOAHRKO

B3aBenytowwmi kadhenpon 6nocunsnkmn n GroTexHonormm
B.I". ApTioxoB

. .20

HanpaeneHue noarotoBku 06.03.01 Buonorus

Ovcumnnuya B1.B.07 CTpykTypa 1 hyHKLMM BMOMaKPOMOIIEKYN U UX KOMIMJIEKCOB
dopma 0byyeHns oyHas

Bua koHTporns 3avet



Bua atrectauum n POMeXyTOo4YHaA

KoHTponbHO-U3MepuTenbHbIn Mmatepuan Ne

1. CTPYKTypa HYKITEMHOBbIX KUCIOT.
2. cnonb3oBaHue PHK-nHTEepdepeHumn B MeauumHe.

MpenogaBatenb O.B. bawapwuHa

NMprMep KOHTPOSIbHO-U3MEPUTESNIbHbLIX MaTepUanoB A NPOMEXYTOYHOMU
aTrecTtaumm (3K3ameH)

YTBEPXOAKO

3aeegytoLumii kadbeapon Gnodunsnkmn n GUoTEXHONOrMK
B.l". ApTioxoB

. .20

HanpaeneHue noarotosku 06.03.01 Buonorus

Ouncumnnuna B1.B.07 CTpykTypa 1 thyHKLMM BMOMaKPOMOIEKYN U UX KOMMIIEKCOB
dopma 0byyeHnst ouHasn

Bug koHTpons ak3ameH

Bug atTectaumn npomexyTovHas

KoHTponbHO-nameputenbHbin matepuan Ne
1. [OuHamundeckoe noBefeHne ©OenkoBbiXx Monekyn. [loaBMXKHOCTb W KECTKOCTb
CTPYKTYpbl 6ernka.
2. MNpobnema Hegopennukauun OHK. TenomepHble y4yacTkm XpOMocoM. Tenomepasa.
OcoBeHHOCTU CTPYKTYPbI U QYHKLNIA.
3. [lMpuHuMnbl onpegeneHnsa (epMeHTaTMBHOW akTUBHOCTM MeMOpaHOCBA3aHHbIX
©enkoB Ha NpuMepe aueTUNXonmHacTepasbl.

lMpenogaBaTenb O.B. bawapuHa

20.5. MeToaunyeckue maTepuanbl, onpegensiowue npoueaypbl OLEeHMBaAHUA
3HaHMW, YMEHUW, HaBbIKOB M (MNK) onbiTa AEATEeNbHOCTU, XapaKTepu3yrLwmx
aTanbl (hOpMUPOBAHUA KOMNETEHLUN

OueHka 3HaHWW, YMEeHMA KU HaBbIKOB, XapakTepuayluwlaa atanbl dopMUpoBaHNSA
KOMMNETEHUNN B paMKax MU3y4YeHUS OUCUUNIIMHBI OCYLLECTBISETCA B XOA4E TEKyLlen u
NPOMEXYTOYHOM aTTecTaunn.

Tekywasa arrectaums npoBOAUTCS B COOTBETCTBUMM C [lonoxeHnem O Tekyllen
arrectauyum oby4arlmxcs no nporpamMmmam Bbicllero obpasoBaHusi BopoHexckoro
rocyOdapCTBEHHOro YyHuBepcuTeTa. Tekywasa artrecrtauma npoBoautcss B dopme
NMUCbMEHHbIX paboT (OoTBETbI Ha BOMPOCHI, OT4YeTbl O nabopaTopHbiX paboTax).
KpuTepun oueHnBaHusA NpuBeAEHbI BbILLE.

MpomexyTodHas aTTecTauus nNpoBOAUTCSA B COOTBETCTBMM C [lonoxeHuem o
NPOMEXYTOYHOM aTTecTaumm oby4yarLmxcsa No nporpaMmam BbiCLLEro obpasoBaHus.

KOHTpONbHO-M3MepUTENbHbLIE MaTepuanbl MPOMEXYTOYHON aTTecTaunn (3K3ameH)
BKIMoYaloT B cebs TeopeTnyeckme BOMPOCHI, MO3BOMSAKOLINE OLEHUTb YPOBEHb
NofyYeHHbIX 3HAHUAN N NPaKTUKO-OPUEHTUPOBAHHOE 3aJaHue, NO3BOSSLWEee OLEHUTb
cTeneHb cOPMMPOBAHHOCTN YMEHUN N HABbLIKOB.

Mpn oueHnBaHMM UCNONb3yeTCA KOMMYEeCTBEHHas LKana oueHoK. Kputepumn
OLleHMBaHNA NpPUBEAEHbI BbILLE.



