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PABOYAA NPOrPAMMA YYEBHOW ANCUUNNHbBI
51.B.03 MonekynapHasa 6uonorna n nodusnka

1. Wncpp n HammeHOBaHNe HanpaB/IeHUs1 NOATOTOBKU:
06.04.01 Bruonorua
2. Mpodnnb NOAroToBKU
Buodomsnka
3. Ksanudumkauma BbinyCcKHUKA:
Maructp
4. dopma o6yyeHuUs1: o4Has

5. Kachegpa, oTBeualowaa 3a peanusauuio gUCLUUNAUHBI: GMOU3MKN 1 BUOTEXHOIOMN
MeaMKO-6M0M0rn4yeckKoro gakynsreta

6. CocTtaBuTENIN NpOorpamMmmbil:
ApTioxoB Banepwuii Mpuropbesuny, AOKTOP 6MOM. Hayk, Npod.

7. PekomeHaoOBaHa: Hay4yHO-METOAMYECKMM COBETOM MeAMKO-61onormyeckoro dpakysnsreTra,
npotokos ot 21.03.2022 1., Ne 2

8. YueOHbIii rop: 2023/2024 CemecTtp(-bl): 2



9. Llenu n 3agauvn yuyeGHOM AUCUNNNNHDI:

Llenbto nsyyeHus avcumnauHel "MonekynsipHast 6uonoruss u 6uodmsuka” sBnsietcs
OCBOEHWE CTyAeHTaMVW COBPEMEHHbLIX MPeACcTaB/eHNA O CTPYKTYPHO-GOYHKLUMOHaIbHOM
opraHusaumm 6monosiMmepos (6e/1KOB U HYKNTEMHOBLIX KAC/OT) U UX KOMIMJ1IEKCOB.

3agaun: n3yunTb CTPYKTYpPY W (PyHKUMM 6EnkoB, TUMNbl KX MNPOCTPAHCTBEHHOM
opraHusaunn, meTogbl UccnefoBaHnus NepBUYHON CTPYKTYpbl 6esika, MeTodbl nccneoBaHns
NMPOCTPAHCTBEHHOI opraHm3aunmn 6enka, CTPYKTYpY U (OYHKUMN HYKIEUHOBbLIX KUC/OT, CBSA3b
MeXay CTPYKTYpor M OyHKLMAMU OMOMOAMMeEpOB, aTanbl GMocuHTE3a 6enka, perynsauuto
6uocuHTe3a Oenka, Qu3nyeckme nMpPUHUUNBLI, fexawme B OCHOBe o0bpa3oBaHUA U
PYHKUMOHNPOBAHMA BUOCUCTEM  Pa3/IMYHOM  CMOXHOCTU WX  OpraHusauuun, npobnaemsl
MaTeMaTMYeCKOro MOAE/IMPOBaHNA OGUOJIOTMYECKMX MPOLECCOB Ha pasHbIX  YPOBHAX
opraHusaumm >X1BOro, (PU3NKO-XMMUYECKMe MeXxaHU3Mbl MepeHoca W TpaHctopmaumm
3Heprum B BUoCTpykTypax (buomemobpaHax).

10. MecTo y4yeGHOI1 AUCUUNINHBLI B CTPYKTYype OOMM:

YuebHasa pgucuunnunHa «MonekynspHasa 6uonorns un  6uomanka» OTHOCUTCA K
AVCUMNIMHaAM YacTK, hopMUMpyeMOin yd4acTHUKaMy obpasoBaTesibHbIX OTHOWeHui, Bnoka 1
«AQucumnnuHbl (Moaynu)» PefepasnibHOro rocyaapcTBeHHOro obpasoBareflbHOro craHgapra
BbICLLEro o6pasoBaHns No Hanpas/sieHnto nogrotosku 06.04.01 bruonorus.

TpeboBaHNs K BXOAHbIM 3HaHWAM, YMEHWSM W HaBblkaM: TOTOBHOCTb peLlatb
CTaHOapTHble  3ajaun  NpogpecCUOoHasIbHOM  AeATeNbHOCTM € UCMNOJIb30BaHWEM
NH(OOPMAUNOHHbBIX, Bubnorpamuyeckmx pecypcos, MNPodIeCCUOHANIbHON TEPMUHONOMNN,
NH(OPMALNOHHO-KOMMYHUKALMOHHBIX TEXHONIOTMIA U YYETOM OCHOBHbIX TpeboBaHuiA
MH(OpPMaUNOHHON 6e30MacHOCTU; TOTOBHOCTb K MCMOMIb30BAHUIO OCHOBHBIX  (PU3MKO-
XUMUYECKNX, MaTeMaTU4yeckux W WHbIX €CTEeCTBEHHOHAyUHbIX MOHATUIA U METOLOB Mnpu
peLweHnn npogeccnoHasibHbIX 3a4ady; FOTOBHOCTb K OLEHKE pe3ynbTatoB 1abopaTopHbIX,
MHCTPYMEHTAJIbHbIX,  MaTosIor0-aHaTOMUYECKNUX U WHbIX  WUCCMefoBaHWiA B Uensx
pacnosHaBaHNA COCTOSAHUSA WM YCTaHOBNEHUA (pakTa Ha/Ivyunma WM OTCYTCTBUSA
3abonesaHus.

11. TInaHupyemble pe3y/abTaThl OOyUYeHHS TI0 JUCLUIIIMHE/MOAY/IO (3HaHWs, YMEHHS, HAaBbIKH), COOTHECEHHBIE C
IJIAHUPYEMBIMU ~ pe3y/ibTaTaMd OCBOEHUsT 00pa30BaTe/IbHOW TIPOTrpaMMbl  (KOMITETEHLIMSIMH) W UHAWKATOPAMH MX
JOCTYKEeHUSI:

Kog HassaHuve Koga(br) Muamnkartop(bl) MnaHnpyemble pesynbTarbl 00yyYeHus
KOMMEeTEeHUMN

MK-1 | CnocobeH MK-1.1 | AHannsnpyet n 3HaTb: TEOPETUYECKNE OCHOBbI MOJIEKY/IAPHOIA
naaHnMpoBarb obpabartbiBaeT 6uonorum n 6Mohn3nkM Ha COBPEMEHHOM 3Tane
paboTy un NHopMaLuio no pasBuUTMA HaykKu.
BblOUpaTb MeToAp! Temartumke
peLueHns nccnenoBaHns B YMeTb: NPUMEHATb METOAbI TIOTMYECKOro U
nccnepoBaTesibCkn BbIGpaHHOM 06/1aCTW | CTATUCTUYECKOrO aHa/M3a MHdopMaumn.
X 3a/la4y afiekBaTHO HayK, B TOM yucrne
NOCTaB/IEHHbIM Ha BnageTb: HaBbikaMy aHann3a 1 06paboTKu
Lensm ¢ y4eToM MEXANCUMMNHAPHO | MHhbopMaLum No TemMaTvke UCC/IeA0BaHNs B
LLUIMPOKOro M YpOBHE BblIGpaHHON 06/1aCTN HayK, B TOM YMcC/ie Ha
NOHVMaHKA MEeXANCLUMM/IMHAPHOM YPOBHE
npodeccnoHasibHO
n obnacTtun nivmm
06nacTn 0by4yeHus,
B TOM 4mMC/ie Ha
MEXANCUUNIMHAPH
OM YpOBHE

MK-7 | CnocobeH K MK-7.1 MpuUMeHAET 3HaHne | 3HaTb: NPUHLMMNbLI CTPYKTYPHOW 1
opraHvsauuun un NPUHLUMNOB PYHKLMOHA/IbHOWM opraHm3auumn 61Monornvecknx
NpoBeaeHNto CTPYKTYPHOI U 00BbEKTOB, 61odhn3nyeckme n BUOXMMUYecKmne




CaMoCTOSTENbHbIX PYHKLMOHATbHOIA OCHOBbI NX (DYHKLIMOHNPOBaHUS.
nccnefoBaHuin B opraHuvsaum
obnactu 6MONOrNYEeCcKmx YMeTb: NPUMEHSATb TEOPETUYECKME 3HAHUSA ANS
61oh13NKM 1 0ObEKTOB, PELLEHNSA KOHKPETHbIX UCCeA0BaTebCKNX
BMOTEXHO/IOTNN 610U3NYECKMX 1 3agau.
BMOXNMUNYECKNX
OCHOB UX Bnapgetb: MeTOAAMN aHanNn3a U CUHTe3a
(hYHKUMOHMPOBAHUSI | TEOPETMYECKMX W MPAKTUYECKUX CBEAEHUIA.
npu peLLeHnn
nccnenoBaTenbCKux
3aaa4

12. O6bem AMCUMN/IMHBI B 3a4eTHbIX eanHuyax/iuac. — 2 3.e. / 72 u.

dopma NPOMEXYyTOUHOW aTTecTaLuu: 3a4eT.

13. Tpy0eMKoCTb TI0 BUZiaM yueOHOM paboThl

TpynoemMKoCTb
o Bcero 1o cemecTpam
Bua y4ebHov pacore! Ne cemecTpa Ne cemecTpa
2
AyAMTOpHbLIE 3aHATUA 32 32
nekumn 16 16
B TOM yuUcne: npaxkTunyeckme 16 16
nabopartopHble
CamocTosaTenbHasa paboTta 40 40
B TOM 4mnc/e: Kypcosas paboTta
(npoekT)
dopma NpoMeXyTo4HOW aTTecTaunm
(3K3aMeH — __4ac.)
WToro: 72 72

13.1. CogepxaHne AUCLUMIUHBI

Ne nf HaumeHoBaHue CogaepxaHuve pasgena aMcumninHbl Peanunsauusa pasgena gUCUmniviHel ¢
n pasgena NMOMOLLIbIO OHMAMH-Kypca, OYMK*
OVCUMNIUHBI
1. lekuuu
1.1 [BeBenoeHve B MpenmeT, NnpobnemMb! 1 3a4a4m -
MONEKYNAPHYHO MOIeKyNsApHOA 6uodnsmnkm. Ceasb
OMohN3NKy MOJIEKY/IAPHON 6B1MOCN3NKN C KBAHTOBOWA
MexaHVKol Ycnexu oTeuyecTBeHHOM
MOSIEKYIAPHON 61Modn3nkn, ee cBs3b C
MeaNLMHOIA.
1.2 [benku: cTpyKTypHO- [[lepBuYHa“A CTpykTypa 6enka. Metonpl -

byHKUMOHaIbHasA
opraHm3aLms n
METO/bI
nccnenoBaHns

onpeneneHns NepBUYHON CTPYKTYPbI
6enka. BropnyHas cTpykTypa 6esika.
CTPYKTYPHbIE OCOGEHHOCTU NENTUAHO
rpynnbl 1 NENTUAHON CBA3N. TOPCUOHHbIE
yribl. Mogenu nonunentngos MNMonnHra u
Kopwu. a-cnvpasib. 3-CTPYKTypa.
OnTuyeckne cBoCTBa NONNNENTUAOB U
6en1koB. CnekTpockonus B
Y/1bTPaconeToBOW N NHpaKpacHoi
o6nacTax. OnTuyeckas akTMBHOCTb.
lncnepcusi ONTUYECKON aKTUBHOCTMW.
KOTTOH-3hhekT Ans nonunenTtuaos v
6enkoB. TepmoavHamuka nnaseHns

cnupasnei B nonvnentmugax n 6enkax.




TpeTnyHas cTpykTypa 6enka. Cubl,
CTabUNN3MPYIOLLIME TPETUYHYIO CTPYKTYPY
6enkoB. M'MApodo6HbIE B3aMOAENCTBIS.
UeTBepTnyHasa CTpyKTypa 6eskos.
CynepcnupasibHas CTpyKTypa 6esKoB.
Cy6begUHNYHBIA 1 JOMEHHbIA TUMbI
CTPYKTYpbI 6enKoB. O6Lwme
npefacTaBneHns O CTPYKTYpe 1 yHKLUAX
bepmeHTOB. BrimsiHue pasnunyHbIx
(hakTOpOB Ha hepMeHTaTUBHYHO
AKTUBHOCTb. KOHKYPEHTHOE 1
HEKOHKYPEHTHOe UHrmbrnposaHue
hepmeHTaTVBHBIX NpoLeccoB. KnHeTuka u
MexaHV3M (pepMeHTaTUBHOIO KaTasnsa.

1.3

HyknenHoBble
KUCNOTbI:
CTPYKTYpPHO-
hyHKLMOHaTbHasn
opraHusaLus u
MeToab!
nccnenoBaHns

MakpomonekynsapHasa cTpyktypa AHK.
dunsmnko-xummueckme ceoiictea JHK B
pacTteope. Pennvkauna AHK. Penapauusa
IHK, mexaHn3m 1 3HayeHue. bonesHu,
CBA3aHHbIE C HapyLLeHneM penapauum
MIHK.

MakpomonekynsapHasa ctpyktypa PHK.
MapogmHamnyeckme ceolictea PHK.
Buabl PHK. PHK-uHTepdepeHuus.
HapyLeHuns oyHKLMOHpOBaHUS
HekoTopbIX BUAOB PHK kak mexaHu3m
pa3BuTUSA 3abonesaHuii. NpumeHeHne
PHK-nHTEephepeHummn B MegnLnHe.

1.4

BuocuHTes 6enka

MaTpunyHbIii CMHTE3 6e/1KoB B pubocoMax.
Mpo6nema reHeTMYeCcKoro Koaa.
AMnHoaumn-TPHK-cuHtetasbl (APC-asbl).
CTpykTypa APCas. BbigeneHuve
nHanBMayanbHbiX APCas. NepBuyHas
CTPYKTypa. [pocTpaHCcTBEHHAas CTPYKTypa.
MakpomornekynspHele accoumnarsl APCas.
KnHeTnyeckme acnekTbl
hyHKLMOHMpoBaHNA TPHK:
AMHOaLMIa4eHNIATHBIA MEXaHU3M.
B3anMogencTBust Mexay akTMBHbIMM
LeHTpamy amuHoaunn-TPHK-cuHTeTas.
CBepxcneumdunyHocTb ammHoauun-TPHK-
crHTeTas. MexaHn3Mbl KOPPEKL MM nocre
OLLUMGOYHON aKTMBaLMM aMUHOKNCNOTbI.
CTpykTypa TPHK 1 nx BzanmogencTtseume ¢
aMnHoauun-TPHK-cuHTeTazamum.
Mpob6nema y3HaBaHUA (PEKOTHULUN).
du3nyeckas xapakrepuctuka TPHK-
CYHTETa3HbIX B3aMMOLENCTBUIA.
KoHopmaumoHHble nameHeHus TPHK n
CvHTEeTas npy obpasoBaHUN PepMeHT-
cybcTpaTHOro komnaekca. Obuas cxema
N ouHamuyeckas Moaenb
B3amMogeiicTeusa ammHoaumn-TPHK-
cnHTeTas n TPHK.

1.5

3akOHOMEpPHOCTY
CBETOMNOI/NOLWEHNS B
buocucTemax
(6ioMonekynax)

ON1eKTPOHHbIE Nepexoabl B MONeKynax.
nnonsbHble MOMEHTBI Nepexoaa.
MpuHumn ®paHka-KoHaoHa. KBaHTOBO-
MexaHnyeckasa npupoaa CrnekTpos
MornoLeHns n niomMmmHecueHumn. O6wme
NPUHLUUMNBI U YCTAHOBKX 4151 UMMY/IbCHOTO
choTonusa. KuHetnyeckoe nosegeHune
remMonpoTenioB 1 apomMaTU4ecKux
AMWHOKUCNOT NpU UMMY/IbCHOM

dhoTonuse.




1.6

MNpupoga n
MexaHN3Mbl
06pa3oBaHNs
BHYTPU- 1
MEXMOEKYNAPHbIX
CBSA3EN

BHYTPMMONEKYNSAPHbLIE U
MEXMONeKynspHble cubl. Crabble CBA3N.
/1MNoNb-AMnosibHOe B3aumMogelcTeume.
BbIBOL, YpaBHEHNS aHEPrun
B3aMMOenCcTBNA AUNONEN.
B3aumogeiicTere NOCTOSAHHbIX 1
NHOYUMPOBaHHbIX (HABEAEHHbLIX)
inmnoneii. BogopoaHas cBsA3b Kak 04HO 13
KOHKPETHBIX NMPOsB/EHWI cnabbix CBA3EN:
MexaHn3M ee 06pa3oBaHuA. BogopogHas
CBS13b 11 BTOPUYHAsA CTPYKTypa 6esKoB,
HYK/IEMHOBbIX KACNOT. CUMbHbIE CBA3W.
Mprpoaa cunbHbIX CBA3EN. MprUMeHeHne
NpUHLUMNa HeonpeaeneHHocTu
leinzeHGepra n 3anpeta Maynu ans
0O6BbACHEHNSA NPUPOLAbI CUMbHBIX CBA3ENA:
KOBa/IEHTHas 1 MOHHAs CBA3M.
Pe3oHaHCHblE CTPYKTYpbl, paCCMOTPEHME
X Ha NpyMepe 6eH30/1bHOTo fapa U1
nenTuaHoi cBA3W. TensoBoe ABUXKEHNE U
CTPYKTypa Mmakpomonekyn. MNoHATme o
KOHdhopMauun mosnekyn. MHoroobpasue
KOHhopMaLuii MakpomMonekys,
B3aMMOCBA3b KOH(POPMaLMii 1 OYHKLMIA
MaKpOMOIEKY/.

1.7 MeTtogpl ITeopeTnyeckne OCHOBblI METOA0B
nccnenoBaHns ncecnenoBaHnsa NPOCTPAHCTBEHHOW
MPOCTPaAHCTBEHHON |opraHnsauum 6uononumepos MexaHu3m
opraHmsauun OCMOTMYECKOro AaBneHns. OcmoTnyeckoe
Gronoimmepos naBneHne 61onNoIMMEPOB N NX

MonekynapHas macca. OCHOBHbIe
MOSIOXEHUA TEOPUM CBETOpacCesHUA
HacTuuamun. CeeTtopaccesHue B
pa3baB/ieHHbIX N KOHLEHTPUPOBaHHbIX
pacTtBopax. O606LEeHHOe ypaBHEHNE AN
BbIUMCIIEHUS MOJIEKYIAPHOI Macchbl Mo
MHTEHCUBHOCTM CBETOPAacCesaHUA B
pacTBopax MakpoMOJIEeKy/1.

1.8 |dusmko-xumuyeckne |leHatypaums 6enkos. OnpegeneHune
OCHOBbI AeHaTtypauuujaeHaTypaumum 6enkos. Paktopsl,
Grononmmepos BbI3blBaloLLne AeHaTypaLOoHHble

M3MEeHeHNs 6enKoBbIX MOsIEKY/1. Tunbl
ineHaTtypauuy 6enkos. Metoabl
nccnenoBaHua geHatypauum 6enkos, nx
aHaNn3.
2. MpaKTuyeckune 3aHATUSA
2. | benku: MepBuyHasa cTpykTypa 6enka. Metoabl
2 | cTpyKTypHO- onpeaeneHusi NepBMYHON CTPYKTYPbI
(PYHKLMOHaIbHasA 6ernka. BropuuHas cTpykTypa 6enka.
opraHusauma un CTpyKTypHble 0COBEHHOCTY NenTUAHOM
MeTofbl rpynnbl ¥ NeNTUAHOL CBA3MW.
nccnefosaHus TopcuoHHble yrabl. Mogenn

nonunenTnaos MNonuHra n Kopu. a-
cnupanb. B-cTpykTypa. Ontuyeckune
CBOIiCTBa NOAMNENTUAO0B U 6e/KOB.
CnekTpockonus B yNbTpagnoneToBoli u
nHpakpacHoin obnactax. OnTuyeckas
aKTUBHOCTb. iucnepcus onTYeckom
aKTUBHOCTU. KOMTOH-3p(peKT ans
nonunenTuaoB 1 6eKoB.
TepmogvHamuka niasneHns cnupanei

B nonvnentuaax u 6enkax. TpetmyHas




CTPyKTypa 6enka. Cunsil,
CcTabununsmpyroLme TPETUYHYIO
CTPYKTYpY 6€enkoB. MapoobHble
B3aumogencTens. YetsepTnyHas
CTPYKTypa 6enkoB. CynepcnmpasibHas
CTPYKTYypa 6e1KkoB. CyobeanHUUHbINA 1
JOMEHHBbI TUNbI CTPYKTYPbl 6E/KOB.
O6Lwme npeacTaBieHns 0 CTPYKType U
PYHKLMAX hepMeHToB. BrivsaHue
pas/imyHbIX (hakTopoB Ha
(PEPMEHTATUBHYIO aKTUBHOCTb.
KOHKYpPEHTHOE 1 HEKOHKYPEHTHOE
WHIMbnpoBaHne hepMeHTaTUBHbIX
npoueccoB. KUHeTuka 1 MexaHu3m
hepMeHTaTMBHOIO Katasmsa.

w N

HyknenHoBble
KUCNOTBI:
CTPYKTYpHO-
(PYHKLMOHaIbHasA
opraHusaums u
MeToabl
nuccrefoBaHua

MakpomonekynspHas cTpyktypa AHK.
®un3nko-xmmuyeckme ceoiictea AHK B
pacTtBope. Pennvkauna AHK.
Penapauuna JHK, mexaHn3m u
3HaveHue. bonesHu, cBsA3aHHbIe C
HapyLleHnem penapauumn AHK.
MakpomonekynsipHas ctpyktypa PHK.
MapoguHamnyeckme ceoiictea PHK.
Buapl PHK. PHK-uHTEpdepeHuus.
HapyLieHuns qyHKLMOHMPOBaHNS
HeKoTopbIX BUA0B PHK Kak mexaHn3sm
pa3suTusa 3a6oneBaHuil. MNpumeHeHe
PHK-nHTepchepeHLmMn B MegnunHe.

DN

BuocuHTe3 6enka

MaTpunyHbIii cMHTE3 6eNKoB B
pubocomax. MNMpobnema reHeTU4eckoro
Koga. AMuHoaunn-TPHK-cnHTeTasbl
(APC-asbl). CTpykTypa APCas.
BbigeneHve nHgusnayansHbix APCas.
MepBuYHasa CTPyKTypa.
MpocTpaHCTBEHHAA CTPYKTYpa.
MakpomoriekynspHble accouunarsl
APCa3s. KuHetnyeckne acrnekTsl
dyHKuMoHnposaHus TPHK:
amMHoaunnageHNNaTHbI MEXaHN3M.
B3anmogeicTeuns Mexay akTMBHbIMU
LeHTpamn amnHoaunn-TPHK-cuHTeTtas.
CaepxcneyngmyHocTb aMMHoauusI-
TPHK-cuHTeTas. MexaHn3mbl
KOppeKUMmn nocne owmnbo4HO
aKTMBauMm aMmmMHOKMCNOTLI. CTPYKTYypa
TPHK 1 nx B3anmopgeiictene c
amuHoauun-TPHK-cuHTeTasamm.
Mpo6nema y3HaBaHuA (PEKOTHULUN).
dusmyeckas xapakrepuctuka TPHK-
CUHTETa3HbIX B3aMMOAECTBUIA.
KoHpopmaumoHHble nsmeHeHnma TPHK
N CMHTETa3 Npu 06pasoBaHnn
hepMeHT-Cy6CTpaTHOro Kommnsekca.
O6uasn cxema 1 gnHaMmmyeckas
MoZe/b B3aMOAEeNCcTBMA aMuHoauns-
TPHK-cuHTeTas n TPHK.

an

3aKoHOMepHOCTH
CBETOMOINOLLEeHNA
B buocmcremax
(6riomonekynax)

ONEeKTPOHHbIE Nepexodbl B Moekynax.
JnnonbHble MOMEHTbI Nepexoa.
MpuHumnn dpaHka-KoHaoHa. KBaHTOBO-
MexaHnyeckas npupoga CrnekTpos
MOI/OLLEHNS N NIOMUHECLIEHLINN.
O6Lme NPUHLMMBI U YCTAaHOBKM A5
UMMY/NbCHOTO hoTonm3a. KuHetmnyeckoe




noBegeHNe reMonpoTenaos u
apoMaTn4ecknx aMUHOKMUC/IOT Npu
UMNYIbCHOM DOTOMN3E.

o N

Mpupoaa n
MeXxaHWU3Mbl
obpasoBaHus
BHYTpU- 1
MEXMOJIEKY/IAPHBI
X CBA3ei

BHyTprMONnekynsipHble 1
MEXMONeKyNspHble cubl. Cnabble
CBA3U. AMNonb-AnnosibHoe
B3avmMogelicTeme. BbiBog ypaBHeH A
3Hepruyn B3auMoaencTena aunonei.
B3aumopeiicTBMe NOCTOAHHbIX 1
WHOYLMPOBaHHbIX (HaBeLeHHbIX)
avnoneii. BogopoaHas cBA3b Kak 04HO
N3 KOHKPETHbIX NPOSIBNEHUIA CNabbIx
CBsI3eli: MexaHM3M ee 0bpa3oBaHus.
BopgopogHas cBs3b 1 BTOpPUYHasA
CTPYKTypa 6€/KOB, HYKNIENHOBbIX
kncnoT. CunbHble cBsAsu. MNpupoga
CUNbHbIX cBA3ell. MNprMeHeHne
NpUHLMNa HeonpeaeneHHoCTH
leiizeHbepra 1 3anpeta Maynu ans
06BACHEHMSA NPUPOAbI CU/bHbBIX CBA3EN:
KOB&J/1EHTHAs 1 MOHHAas CBA3M.
Pe3oHaHCHbIe CTPYKTYpbI,
paccMmoTpeHue nx Ha npuvepe
6GEH30/1bHOT0 AAapa U NenTUAHON CBA3N.
TennoBoe ABWMXeHWe N CTPYKTypa
Makpomonekyn. NoHsatue o
KoHthopmauuy monekyn. MHoroo6pasve
KOHhopmaLuii MakpoMOsIEKY/T,
B3aVMOCBA3b KOHhopMaLnii u yHKLUMIA
MaKpOMONEKYy/.

~ D

MeToab!
nuccnefoBaHus
NPOCTPaHCTBEHHOIA
opraHm3aumu
6uononnmepos

TeopeTuyeckme OCHOBbI METOAOB
nccefoBaHns NPOCTPaHCTBEHHOIA
opraHusaymm 61MonoMmMepoB
MexaHn3M 0CMOTUYECKOIO AaBMEHNS.
OcmoTuyeckoe gasneHne
6UONONNMEPOB 1 X MONEKYSIPHas
macca. OCHOBHbIE NOSIOXEHUS TEOPUN
CBeTOpaccesHns YacTuuamm.
CBeTopaccesiHie B pa3baB/ieHHbIX 1
KOHLIEHTPMPOBAaHHbIX pacTBopax.
0O606LeHHOE ypaBHEHNE ANs
BbIYMCNEHNS MOSIEKY/ISIPHOI Macchl Mo
WHTEHCMBHOCTM CBETOPACCESHUS B
pacTBOpax MakpoOMOJIEKY/I.

oo N

®u3snko-
XUMU4yeckme
OCHOBbI
JeHatypauun
6rononnmepos

JeHatypauus 6enkoB. Onpegenexne
feHaTtypauun 6enKoB. PakTopsl,
BbI3bIBAOLLYVE AEHATYPALNOHHbIE
N3MeHeHNs1 6eNIKOBbIX Moneky. Tunbl
JeHaTypauun 6enkoB. MeTofibl
nccneaoBaHus AeHatypaummn 6esKkos,
UX aHa/m3.

3. labopaTopHble pa6oTbl

He npegycmoTpeHsl

13.2. Tembl (pa3gesnbl) AUCUUNIUHBI U BUAbI 3aHATUIA

Ne HavmeHoBaHue pa3gena Buapl 3aHATUIA (4acoB)

n/n ANCUUNNNHBI Nekummn | Mpaktuuec | JlabopatopHble CamocTosATeNb| Bcero
Kne Hasa pabota

1 BBefeHne B MOMIEKYNAPHYHO 2 2 - 5 7




61Modhn3nNKy

2 benkn: CTpykTypHO- 2 2 - 5 9
PyHKUMOHaTbHasA opraHnsaums u
MeToAbl UccnefoBaHus

3 HyknenHoBble KACNOThI: 2 2 - 5 10
CTPYKTYPHO-(DYHKLMOHa IbHasA
opraHusauus U MeTofpl
nccnefosaHus

N
N
1
ul

4 BuocuHTes 6enka 10

5 3aKoHOMepHOCTY CBETOMOI/IOLLEHUSA 2 2 - 5 10
B brocuctemax (brnomonekynax)

6 Mpupoga n MexaHn3mbl 2 2 - 5 10
06pa3oBaHNsA BHYTPU- 1
MEXMOIEKYNSAPHbIX CBA3El

7 MeToabl nccneposaHus 2 2 - 5 8
NPOCTPaHCTBEHHOWN OpraHn3aumm
61ononnmepoB

8 DU3NKO-XUMNYECKNE OCHOBbI 2 2 - 5 8
AeHaTtypauuu 6uononnmepos

NToro 16 16 - 40 72

14. MeToauyeckue yKkasaHuUA 411 00y4aroLWmxcsi N0 OCBOEHUIO AUCLUN/IUHDI
NHopmauma no ydyebHon aucumniivHe «MonekynspHas 6uonorns un 6modounsnkar»
(ocHoBHas ob6pasoBartesibHass nporpaMmMa BbICLLIEro o06pasoBaHus M0  Hanpas/eHUIO
nogrotoskn 06.04.01 Buonorus, y4ebHblii niaH, paboyas nporpaMmma y4ebHoOn ANCUUNINHBI
«MonekynapHaa 6uonorua n 6uodunsnka», OHAblI OLEHOYHbIX CPeacTB, OCHOBHas W
AONOMHUTENbHAaA nuTepaTtypa) pasMeleHbl Ha obpasoBaTe/lbHOM noptane «NEKTPOHHbIN
yHuBepcuteTr BlrY» (www.moodle.vsu.ru) M B 3/1EKTPOHHO-OMGNMOTEYHOW CUCTEME
(www.studmedlib.ru).
N3yueHne amncumnivHbl «MonekynspHas éuonorns n 6uodmsmka» npegycmarpusaeT
4yTeHue NTeKUNiA, NpaKTUYecKne 3aHATUSA 1 CaMOCTOATE/bHYI0 paboTy CTYAEHTOB.
CamocTosATesibHaa paboTta OCyLecTBNAETCH C UCMO/Ib30BaHNEM KOHCMNEKTOB NeKUNA U
y4eOHbIX NOCO6UIA: cornacHo ykazaHHOMY cnucky (n.15).
MeToamn4yeckme ykaszaHusa no npopaboTke KOHCNEKTOB NEKUNA, MaTeprasioB y4ebHuka
BHMMaTe/lbHO 03HaKOMbTECHL C MPOrPaMmoil, TemMaTU4yecKum W KasieH4apHbIM
naaHamu, ¢ Bornpocamu K arrectayuun. Beinuwnte B paboyyto TeTpafb Te€ MOHATUA, Uaen n
npobsiemMbl, KOTOpble BaM He3HaKOMbl, BCTPETU/IUCb MPU WU3YYEHUU I3TUX [OKYMEHTOB
Brepsble. M3yyaiTe y4dyebHbIN MaTepuan nocrefoBate/lbHO, COOTBETCTBEHHO pabovemy
nnaHy. B cnyyae Heo6xo4MMOCTM BO3BpalLanTech K yyebHukam no obLwuM AMCUUNIMHAM,
obpauwlantecb K peKoMeHOoBaHHOW y4dyebGHOW nuTepartype. pu M3YYEeHUN KaxOon TeMbl
BbINWCbIBAliTE HOBblEe MOHATUA M TepMUHbI B pabouyto TeTpafb. Vcnonb3ys rnoccapuid,
yuyebHUKN, 3HUMKNoneguyeckne cnosapu, VIHTepHeT-pecypcbl U apyrne MHGOpMauMOHHbIEe
MCTOYHUKWN, PacKpomTe WUX 3TUX MOHATUNA. BHMMATENIbHO O3HAKOMbTEChb C KOHTPOJ/IbHLIMM
Bonpocamu. lNocTapaiTecb Ha HMX OTBETUTb. B cnyyae 3aTpygHEHWn BHOBb BEPHUTECH K
TeopeTnyeckoMy matepuany U nocrtapantecb BHWKHYTb B Hero 6osee rny6oko. [Mpu
Heo6XxoA4MMOCTM obpaujaiTecb K PEeKOMEHAO0BaHHOW A1 U3ydeHus yvyebHOW nuteparype.
BbluneHnTe KOHUeNTyaslbHble WAEW, 3a/10KEeHHble B y4ebGHOM Marepuasie, packpomnte ux
CMbIC/, 0B60CHYITE 1 BbINUWNTE B paboyyto TeTpadb. CocTtaBbTe Mo TeEMe OMNOPHbIA KOHCMEKT
B BUZE N/laHa-0TBETa Ha BOMPOCHI, BbIHOCUMbIE Ha aTrTecTauuio.
MeToAn4yeckme ykasaHua 4714 NOATOTOBKM K arTectaumm
1. BHMMaTenbHO O3HaKoOMbTECb C Bompocamu. [ocTapaiTecb Ha HUX OTBETUTL. B cnyvae
3aTpyAHEHNIA BHOBb BEPHUTECH K TEOPETUYECKOMY Marepuany u nocrapantecb BHUKHYTb B
Hero 6onee rny6oko. MNpu HeobxoaMMocTn obpalaiTecb K pEKOMEHA0BAHHOM A/151 U3yYeHUs
yuyebHoI niuTeparype, rnoccaputo, KOHCNeKTam NeKkunii.




®opMOIi MPOMEXYTOYHON arTecTayun 3HaHW, YMEHWI M HaBbIKOB 00y4YatoLMXCcs
ABNSIETCSA 3a4erT.

15. lMepeyeHb OCHOBHOW W [AOMOJIHATE/ILHOW nNUTepaTypbl, PecypcoB WHTEpPHET,

Heo6XxoAUMbIX A1 OCBOEHUSA AUCLMNINHBI
a) OCHOBHas anTeparypa.

Ne n/n McToYHKK
Pemu3zos A.H. MeduyuHckas u buosiozudeckas gpusuka : yueb. 0715 s8y308 / A.H. Pemu3os. —
1. F'30TAP-Medua, 2016. — 656 c. — 36C «KoHcysiemaHm cmydeHma» - URL:
http://www.studentlibrary.ru/book/ISBN9785970435779.html
> Buogpusuka : yueb. 07151 8y308 / 1100 peod. B.I. Apmroxosa. — M. : Akademudeckul [poekm :

EkatepuHbypr : lenoBas kHura, 2009. — 294 c.

6) AononHUTENbHAs NuTepaTypa:

Ne n/n WicmoyHuk
2 Camolinos B.O. MeduyuHckas 6uoghusuka: yueb. / B.O. Camolisnos — CaHkm-llemepbype :
Cneu/lum, 2013. — 591 c. — 3B6C «/laHb» - URL: https.//e.lanbook.com/book/59853
Buoxumusi / nod peo. E. C. CesepuHa .— Mocksa : T'OOTAP-Medua, 2014 .— .— ISBN ISBN 978-5-
3 9704-2786-6 .— 36C «KoHcynibmaHm cmydeHma» - URL:
http://www.studmedlib.ru/book/ISBN9785970427866.html
4 Buoghusuka: yuebHuUK 0151 8y308 /100 ped. B.I. Apmroxosa. — M. : Akadem. Mpoekm, 2009.- 294 c.

Apmioxos B.I". Onmuydeckue Memoob! aHa/lu3a UHMaKkmHbIX U MOOUGUYUPOBaHHbIX 6UO/1I02UHECKUX

5 cucmewm: y4e6. nocobue / B.I. Apmioxos, O.B. lNymuHyesa. — BopoHex : u3d-80 BOpoOHeX. 20C. yH-
ma, 1995. — 280 c.
Py6uH A.B. buogpusuka : y4eb. 018 8y308 : 8 2 m. / A.b. PybuH. — M. : 1130-80 Mock. yH-ma : Hayka,
2004.

6

T.1 : Teopemuyeckasi buoghusuka. — 2004. — 462 c. T.2 : buoghusuka K/1emoYHbIX NPoyYeccos. —
2004. — 469 c.

B)MHOPMALMOHHbIE 3/1EKTPOHHO-06pa3oBaTe/ibHble pecypcbl (0thuLmasibHbIe PECYPChl MIHTEPHET)*:

Ne n/n

MNCTOYHUK

5/1eKMPOHHBIL Kamasioe Hay4dHol 6ubsuomeku BopoHexcko2o 20cydapcmBeHHO20 yHUBepcumema.
— www.lib.vsu.ru

O6C «M30amesibcmsa «/laHb». - URL http.//www.e.lanbook.com

Tekcmosasi 6a3a OaHHbIX MEOUUUHCKUX U 6uosiocudeckux nybésiukayuli Ha aHe/IuliCKOM Si3biKe
HayuoHasibHolU MeduyuHckol bubnuomeku CLUIA - URL http.//www.nchi.nlm.nih.gov/pubmed

16. Ne

pevyeHb y4eOGHO-MeToANUYECKOro ob6ecrneyeHus Ans caMmoCcToATeIbHO pa6oThbl

Ne n/n

NCTOYHUK

BbawapuHa O.B. buothusuka : y4eb.-memaod. nocobue 07151 cmydeHmos / O.B. bawapuHa, B.T.
Apmtoxos. — Boponex : UL BIr'Y, 2009. — 61 c.
<URL:http://iwww.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf>.

BawapuHa O. B. Criekmpa/ibHble U XpoMamoepagudyeckue Memoods! aHasiu3a buocucmem : y4eo.
mamepuasibl K 6osbwWomy npakmukymy / O. B. bawapuHa, B. . Apmioxos. - BopoHex : 130-80
Bry, 2006. - 65 c.

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

lMpakmukym no uoghusuke / [B.I. Apmioxos u 0p.] ; BopoHex. 2oc. yH-m ; [nod o6w. ped. B.T.
Apmroxosa] .— BopoHex : Vizdamesnbckul dom BIY, 2016 .— 313 c.

17. UHdopmaLMOHHbIe TEXHONOIMU, UCNOMb3yeMble AN peasinsauum yueGHoun
ANCUUNNNHBI, BK/IlOYas nporpaMmMHoe o6ecneyeHne U MHOOPMaLMOHHO-CNpaBOYHble
cuctembl (NMpy HEO6GXOAMMOCTH)

Mpn peanu3aumm [OUCUUNIIMHBLE  UCMONBL3YHOTCA 3/1IEMEHTbl  31IEKTPOHHOIO 00y4YeHus u
ANCTaHUMOHHBbIE 06pa3oBaTesibHble TEXHOOMUN.

18. MaTepuasibHO-TEXHUYECKOoe o6ecneyeHne AUCUUNINHbI:

YuebHas aygutopusi (415 NPOBEAEHUS 3aHSATUIA  NIEKUMOHHOTO Tuna, | 394018, r. BopoHex, niowaab
rpynnoBbIX W WHAMBWUAYa/IbHLIX KOHCYNbTAUWMA, TEKYLEero KOHTPoAs W | YHuBepcuTeTckas, 4.1, nom. |,



http://www.lib.vsu.ru/elib/texts/method/vsu/sep06135.pdf
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-91.pdf
http://www.ncbi.nlm.nih.gov/pubmed%20
./www.e.lanbook.com%20
www.lib.vsu.ru
http://www.studmedlib.ru/book/ISBN9785970427866.html%0A
https://e.lanbook.com/book/59853
http://www.studentlibrary.ru/book/ISBN9785970435779.html

NMPOMEXYTOYHON arTectaumun): cneyuasM3vupoBaHHas Mebenb, HOYTOYK,
NPOEKTOP, 3KpaH A5 NpoekTopa
WinPro 8, OfficeSTD, Kaspersky Endpoint Security

ayn. 59

YuebHas aygutopus, nabopatopus: CrneynannsmposaHHas mebens,
nabopartopHas nocyga, pH-meTtp noptatveHblil HI83141, welikep-nHkybatop
ana nnadweTta ElImi SHAKER ST 3, mukpockonsl Mukveg,
CnektpodiotomeTp M3-54-00 YOP.

394018, r. BopoHex, niowaab
YHuBepcuteTckad, 4. 1, nom. |,
YuebHeblii kopryc Nel aya. 61

YuebHas ayamTtopus, nabopartopus: CneuunanvsnposaHHas mebersb,
nab6oparopHas nocyga, ueHtpudyra MPW-340, ueHTpudpyra Eppendorf,
6roxemuitoMmHoMeTp BXJ/1-07, 6/10K ONTUKO-MEXaHNYeCKNT
cnekTpochotomeTpa Cd-2000, cyxoBo3ayLHbI TepmocTaTr TC-1/80 CIy
(Poccus).

394018, r. BopoHex, nnowaab
YHuBepcutetckas, 4. 1, nom. I,
YuebHsiin kopnyc Nel aya. 68

19. OueHOUHbIE CpeacTBa A/1sl NPOBeAeHUN TeKyLLEel U MPOMEXYTOYHOW aTTecTauyuii

MopsiAoOK OLIEHKM OCBOEHMs O6ydalolMmncs yyebHOro martepuana onpegensiercs

coepXaHneM crieflytolmx pasaenos ANCUNNIIVHBI

Ne HanmeHoBaHue KomneteH VHankaTop(bl) OueHoYHble cpeacTBa
n/n pasgena AMCunnavHbI una(n) [OCTUXEHNA
(moayns) KOMNeTeHuum
1. BeeneHve B MK-1 MK-1.1 TeMbl ANns 06CYXXAEeHUA Ha CeEMUHape
MOIEKYNAPHYO MK-7 MK-7.1
61odn3nKy
2. | benkn: cTpyKTypHO- MK-1 MK-1.1 TeMbl 4N 06CYyXAeHUs Ha ceMUHape,
PYHKLMOHa/TbHAsA MK-7 MK-7.1 3ajaun
opraHusaums v MeToabl
nccnefoBsaHus
3. | HyknenHoBble KUCNOTbI: MK-1 MK-1.1 Tembl 4Ns 06CyXAEHUS Ha cemMuUHape,
CTPYKTYpPHO- MK-7 MK-7.1 3agauun
oyHKLMOHasIbHas
opraHusaums U MeToabl
ncenegoBaHus
4. | bnocuHTes 6enka MK-1 MK-1.1 TeMbl Anst 06CYXXAEeHUS Ha CEMUHape
MK-7 MK-7.1
5. | 3akoHOMepHOCTH MK-1 MK-1.1 TeMbl ANnst 06CYXAEeHUSA Ha CEMUHape
CBETOMNOrNoLeHns B MK-7 MK-7.1
6uocucTemax
(6uomonekynax)
6. Mpypoga n mexaHn3mebl MK-1 MK-1.1 TeMbl 4N 06CYXAEHUSA HA ceEMUHape
06pazoBaHUsA BHYTPU- 1 MK-7 MK-7.1
MEXMOEKYAPHbIX
cBsizei
7. MeTogb! nccnegosaHuns MK-1 MK-1.1 Tembl 4Ns1 06CYXAEHUS HA CEMUHape
NPOCTPaHCTBEHHOIA MK-7 MK-7.1
opraHusaumn
61MonoMMepoB
8. | ®Pusmko-xummn4yeckume MK-1 MNK-1.1 TeMbl Anst 06CYXXAEHUS HAa CEMUHAape
OCHOBbI AeHaTypauun MK-7 MK-7.1
61onoMMepPoB
lMNpomexyToyHasa arrecTaums lNepeyeHb BONpocos
dhopma KoHTpons — 3a4et

20. TunoBble OLIEHOYHbIE CpeAcTBa U MeToAUYEecKMe MaTepuanbl, onpegensioume

npoueaypbl OLEeHUBaHUSA

20.1. TekywWwnii KOHTPONb yCNeBaeMoCTHU

KOHTpO/b  yCMEBAEMOCTU MO  AMCLUMM/IMHE OCYLLECTBSIETCA C MOMOLLUbI0  CleayoLmx

OLIEHOYHbIX CPeACTB:




Tembl A151 0GCYXAEHUA HA CeMUHape
Makpomosnekyna kak OCHoBa opraHu3auny GUOCTPYKTYpbI.
MpocTpaHCTBEHHAA KOHUrypaLma 61MonosiMmMepos.
OCO06EHHOCTUN MPOCTPAHCTBEHHOM OpraHun3aunn 6eKoB U HYKNENHOBBIX KUCIOT
CoBpeMeHHble NpeacTaBeHns 0 MexaHn3max qoepMeHTaTMBHOIO KaTasinsa.
PeHTreHorpacusa 6e/K0oB: OCHOBbI METOAA, pe3y/ibTaTtbl Y NepPCneKkTyBbI.
Knaccudoukaums Tonosnormum rnobynsapHbIX 6enkos.
: Y®- n VIK-cnekTpockonua 6eNnkoB U HYK/TEeMHOBLIX KUC/IOT, Kak MeTof WCCrefoBaHusA
KoHtpopmaumii. Fmnoxpommam OHK.

NooRWN PR

8. Aduncnepcusi oNTUYECKO akKTUMBHOCTU W KPYroBOW AUXPOU3M OGESIKOB M HYKNEWHOBbIX
KNC/OT.

9. Metog AMP B npyMeHeHUn K GuoMosiekynam.

10. KanopumeTtpusi 6MOM0rMY4eCcKMX MakpOMONeKy/l.

11. MeToAbl N3y4YeHuA NOABUXKXHOCTN B BMONOTMYECKMX MakpoMoniekynax n nx Mogensix.

12. O6bpaTtHass cBA3b B MOJIEKY/IAPHbLIX BUOIOrMyeckx mnpoueccax. ANOCTEPU3IM U
KoonepaTuBHOCTb.

13. CTpyKTypa 6enkoB 1 hranka dhepMeHTaTUBHOW aKTUBHOCTMW.
14. MogaenupoBaHue NPOCTPaHCTBEHHOWN CTPYKTYpbl GENKOB.

15. lMepeHOoC 3Heprum aNeKTPOHHOIo BO36YXXAeHMS B 6enkax.
16. dnHamuka tha3oBbIX NepexoaoB B MakpoMoiekysax.

OnucaHue TEXHOMOrUKU NPoBeAEHUA

Ha npakTnyeckoe 3aHATME CTYAEHTbI B COCTaBe Masioii rpynnbl (2-3) yenoBeka rotoBAT Aoknag,
no OAHOMY M3 06CyXAaeMbiXx BOMPOCOB. He yuyacTBylolme B NOArOTOBKE AOKnaga obydvarouimecs
N3y4arT 3TW BOMPOCbI CAMOCTOSATE/NIbHO. Ha npakTMYecKOM 3aHSATMM Nocne 3acnylmBaHus goknaga
NPoOBOANTCA 06CYXaeHUe NPo6nemMbl C y4acTUEM BCeEX 00yYaroLLMXCA.

Tpe6GoBaHMA K BbINO/THEHUIO 3aaHnii (WU WKa/1bl U KPUTEPUN OLLEHUBAHUSA)

TpeboBaHUA K goknagumky: O6yyalowmiics B NOSHON Mepe BNageeT NOHATUIHBIM annaparom
No AaHHON Teme, CNOCOGEH WAKCTPMPOBaTb OTBET MpuMepamu, hakTamu, AaHHbIMU Hay4HbIX
nccnefoBaHuin, NPUMEHATb TEOpPETUYECKMe 3HaHWS ONS PeLueHus MnpakTM4ecknx 3agad B obnactu
MOJIEKY/IAPHON 61nodnsnkn. Tema foknaaa packpbita B A4OCTaTO4HOW Mepe. MaTtepuas cooTBETCTBYeT
YPOBHIO MarncTparypbi.

TpeboBaHUsA K y4yaCTHMKaM [UCKYCCUMW: aKTUBHOE YyyacTue B OO6CYXAeHUM npobremsbl,
BNafeHne MOHATUIAHbIM annapatom Mo [aHHOW Teme, CNoCcOBHOCTb WAMKCTPUPOBATL OTBET
npumepamu, aktamu, AaHHbIMW Hay4HbIX MCCNefoBaHUi, NPUMEHATb TeopeTUyeckne 3HaHua O
peLLeHns npakTMYeckux 3agad B 061actu MOMeKysspHoi 61Modn3nku.

TpeboBaHUsi KO BCEM y4acCTHMKaM [MCKYCCWMW: MOMHOTa M 0O60CHOBAHHOCTb OTBETA; YMEHMWe
NoNb30BaTbCA  TEepMUHOMOTMEN, (hOpMy/IMpOBKaMu, MNOMOXEHUAMU W NpUMepamMu; CTeneHb
CaMOCTOSITE/NIBHOCTU MpPU  BbINOIHEHUM 3a4aHus, CNOCOOHOCTb (DOPMY/NNPOBATL  3aK/OYeHVe U
BbIBO/bI.

Mpn  BbINOSIHEHUW YKa3aHHbIX TpeboBaHW Y4YaCTHUK MNOJlyvyaeT OLUEHKYy "3ayTeHo" 3a
npakTuyeckoe 3aHsATue.

20.2. NMpomexyToyHas arTectayusa

MpomexyToyHaa artectaums no AUCUUNMHE OCYLLECTBASETCA C MOMOLbI C/efytoLwmX

OLEHOYHbIX CPeACTB:
MepeyeHbL BONPOCOB K 3a4eTy

1. MpegmeT 1 Npobnembl MONEKYNSPHON 61OGn3NKN. CBSA3b MONEKYNSIPHON 6MOGIM3NKM C
ApYrumun 610N0rMYecKMMmM Haykammn, Ycnexm oTedeCTBEHHON MOoeKynsipHoi 6uonormm.

2. AMMHOKMCNOTBLI, WX Knaccudukauma n  CTpykTypa. ®U3MKO-XMMUYEeCKMe CBOMCTBa
aMVHOKMCIOT.

3. AHasIM3 aMVHOKMCIOTHOrO cocTaBa 6erska.

4. MNepBuyHasa cTpykTypa 6enka. Metogpl onpefeneHms NepBUYHON CTPYKTYpPbI 6enka.



5. BtopuuHas cTpykTypa 6enka. CTpyKTypHble 0CO6EHHOCTY NEeNTUAHON rpynmnbl U NenTUAHONW
cBA3W. TopcnoHHble yrnbl. Mogenu nonvnentnaos MonvHra v Kopu.a-cnvpasibs. B-CTpyKTypa.

6. OnTnueckne cBOKCTBa NONUNENTUAOB U 6enkoB. CnekTpockonusa B yNbTpaddnoneToBor u
NHgpakpacHoi obnacTtax. OnTuyeckass akTMBHOCTb.

7. Qucnepcusa onTUYeckoi akTMBHOCTU. KOTTOH-a(hdoekT AnsA nonunentngos 1 6enkos.

8. TepmoguHamuka niaBneHus cnupasein B nonunentngax n 6enkax.

9. TpetuyHaa cTpyktypa 6enka. Cwnbl, CTabunnsmpyrolme TPETUYHYKO CTPYKTYpy Oenkos.
MapodobHble B3auMoaencTeus.

10. YeTBepTuuHasa CTpyKTypa 6enKoB.

11. CynepcnupanbHasi CTPyKTypa 6enkoB.

12. OuHamuyeckoe nosefeHue 6GenkoBbIX MOJeKy/. MNoABMXHOCTb N XECTKOCTb CTPYKTYPbI
6enka.

13. Cy6beanHWYHbIA N AOMEHHbI TUMbl CTPYKTYPbI GENKOB.

14. MNoaBWXHOCTbL 6eNKOBOM KOHGQOPMaLUN N PYHKLNKN GENKOB.

15. CTpyKTypa HyKNenHoBbIX KACMOT. Bruonornyeckas posnb HyKNENHOBBLIX KACMOT.

16. Xvmunyeckoe CTpOeHne HYKIEeNHOBLIX KUCNOT N HyKNeonpoTenaos.

17. Crtpoenue OHK, PHK. MeToabl nx BbloeneHns.

18. MakpomonekynspHas cTpyktypa AHK. ®unsuko-xummnyeckme ceorictea HK B pactsope.

19. MakpomonekynsapHasa cTpyktypa PHK.

20. TpaHcnoptHas PHK, BbicokomonekynspHasa (pu6ocomHasn)) PHK, nHgopmaumoHHas PHK
(MPHK). 'mapoguHamnyeckue ceoictea PHK.

21. CrtpoeHune pnbocombl. CTpoeHre nonmpnbocomsbl.

22. CuHTe3 6enkoB. MaTpuyHbIi CUHTE3 6e/KOB B prbocomax.

23. lpobnema reHeTn4ecKoro Koaa.

24. KunHeTnyeckme acnektbl pyHKUMoHUpoBaHusa TPHK: amrHoaunnageHnnaTHblii MexaHusm.
B3anmogeinictBusa mMexay akTuBHbIMK LeHTpamn amuHoaumn-TPHK-cnHTeTas. CepxcneyngmyHocTb
amuHoaunn-TPHK-cuHTeTas. CneumduyHOCTb K aMVHOKUCNOTE Ha CTaAun akTMBaLuw.

25. MexaHn3Mbl KOpPEeKLUMK Nocne oWmnboYHON akTBaLm aMUHOKUCOTbI.

26. Crtpyktypa TPHK 1 nx B3ammopgeictene ¢ ammHoaumn-TPHK-cnHTeTazamum.

27. TMpobnema y3HaBaHusi (PEKOTHULINN).

28. ®dusunyeckas xapakrepuctmka TPHK-cMHTeTa3HbIX B3auMogeicTBUIA.

29. KoHdopmauuoHHble wun3MmeHeHnsa TPHK u cuHTeTa3 npu obpasoBaHun epmMeHT-
CyOCTpaTHOro Komnsiekca.

30. O6uan cxema M gMHaMmMyeckasi Moaenb B3aMMmoaencTena ammHoaumn-TPHK-cuHTeTas n
TPHK.

31. CBs3b MOMEKYNSAPHON 6UOCN3NKM C KBAHTOBOM MEXaHWUKOM.

32. ToHsATME cBeTonponyckaHwsi, CBETOMOIMNOLWEHNSA, ONTUYECKON MIOTHOCTU, MOJIAPHOIO U
yAe/IbHOro Koa(hnLMeHTOB 3KCTUHKLIUN.

33. D/eKTpOoHHbLIE Nepexobl B MOMeKynax.

34. [unnonbHble MOMeHTbI nepexoga. MNMpuHuun ®paHka-KoHaoHa.

35. KBaHTOBO-MexaHuyeckasn npupoga cnekTpos MOr/1oWeHNA 1 JIIOMUHECLEHLUN.

36. O6Lme NPUHLMNBI 1 YCTaHOBKM AN UMMY/IbCHOIO hoToM3a.

37. KnHeTnyeckoe noBefeHVe T[emMonpoTengoB W apoMaTuyeckux amMmHOKUCAOT npu
MMMy/bCHOM choToNm3e.

38. BHyTpMMO/EKyNAApHbIe U MEXMONeKyNsApHble cunbl. Cnabble CcBA3N.

39. [Aunonb-gunonbHoe B3aumogeicTsve. BbiBO4, YypaBHEHWS 3Heprun B3aummoAeincTBus
annonei.

40. B3ammopeincTeme NOCTOAHHbLIX M UHAYLMPOBaHHbIX (HABEAEHHbIX) AUNONENR.

41. BopgopogHas CBfi3b — OAHO U3 KOHKPETHbIX NPOSB/IEHWUI CrabblX CBA3EN: MexaHu3M ee
obpasoBaHus.

42. BopopofHasi CBA3b U BTOPUYHAA CTPYKTypa 6eKoB, HYKNEeNHOBbIX KACOT.

43. CunbHble cBs3u. MNpupoga cuibHbIX CBA3EN. MNprMeHeHre npuHuMna HeonpeaeneHHoCTH
leizeHbepra 1 3anpeta Maynu s o06bACHEHUS NPUPOAbLI CU/bHLIX CBA3EN: KOBaJIEHTHAA U MOHHAasA
CBA3MN.

44. Pe30HaHCHble CTPYKTYpbl. PaccmoTpeHMe ux Ha npumepe 6eH30/bHOI0 sapa wu
NenTUAHON CBA3W.



45. Tennosoe [ABWXEHWe U CTPYKTypa Makpomonekyn. MNMoHATVEe O KOHhopMauuu MOJIEKYI.
MHoroobpasme  KoHGhopMauuini  MakpOMOJEKysl, B3auMMOCBA3b  KOH(hopmauuii 1 pyHKLMI
MakKpOMO/IEeKy .

46. MexaHW3M OCMOTMYecKoro pgasneHus. OCMOTMYECKoe AassieHve 6MonoMMepoB U UX
MOJIeKynsipHas Macca.

47. OCHOBHble TOMIOXEHNUSA Teopun CBeTopaccedaHns dactuuamu. CeeTtopaccesHne B
pa3baB/IEHHbIX N KOHLEHTPYPOBAHHbIX pacTBopax.

48. O606LeHHOE ypaBHeEHME A1 BbIYUCNEHUSA MOJIEKYNSAPHOW MaccCbl MO WHTEHCUMBHOCTM
cBeTopaccesHusa B pacTBopax MakpoMOeKkyI.

49. [eHaTypauusi 6enkoB. OnpeaeneHve pAeHatypauum 6enkoB. PakTopbl, Bbl3biBaoLLNE
JeHaTypaunoHHbIe N3MEHEHUS GE/TIKOBbIX MOJIEKY/.

50. Twunbl geHaTypauuun: a) Bo3geinctene Y®- n npoHuKawowen paguaumm; 6) pasivyHbie
MoamMmLMpytoWmMe areHTbl; B) CABUM 3HaYeHUss pH pacTBopoB 6esiKoB; ) M3MEHeHWe Temneparypbl,
OaBneHnst; A) MexaHndeckasi 06paboTka; €) Bo3aecTBme ynbTpasByka.

51. Mertoabl uccnefosaHna geHarypauuy 6enkoB, X aHanns.

52. O6uwme npeacTaBneHnst o CTPYKType 1 yHKUUSAX hepMeHTOB.

53. BnvaHWe pasnuyHbliX (DakTopoB Ha (pepmMeHTaTUBHYK aKTMBHOCTb (pH, Temnepartypa,
KOHUeHTpauns cybcTparta, aktmBatopbl W WHIMOUTOPbLI). KOHKYPEHTHOE W HEeKOHKYpPEeHTHoe
NHrMbrpoBaHve hepMeHTaTUBHbIX NPOLLECCOB.

54. KuHeTuka n mexaHu3M (hepMeHTaTMBHOIO Katasmsa: hepmMeHT-CybCcTpaTHbIii KOMM/IEKE,
KOHCTaHTa Muxaanuca, cnocobbl ee pacyeta. KoH(popMauMOHHbIE M3MEHEHUS MOJeKy/T hepmMeHTa
npun katanunse

TecToBble BONPOCHI

1. benkosble aMVHOKMUC/IO0TbI B BOAHOM pacTBOpe Nnpu 3HaveHusx pH, 6n3knx K HemTpanbHbIM,
cofepxar: a) VMOHU3NPOBAaHHYH amuHorpynny; 6) NPOTOHUPOBAHHYH KapOOKCW/IbHYHO Tpynny; B)
NPOTOHNPOBAHHY0 aMUHOTPYNMy; ) NOHN3MPOBAHHYIO KapOOKCUNbHYIO Fpynny

2. MenTngHas cBsA3b B 6e/ikax ABASETCS: a) 0AMHapHOW; 6) ABOWHOI; B) YaCTUYHO OAMHAPHOW 1
4aCTUYHO ABOWHOW; I) TPOHOA

3. Kakme cBsi3m 06pasytoT a-cnmpasib BO BTOPUYHOI CTPYKTYype 6enka? a) BaH aep Baanbca; 6)
rmapoobHbIe; B) NeNTUAHbIE; 1) BOAOPOAHbIE

4. Kakne ¢haktopbl MOryT BbI3blBaTb HEOOpATMMYIO AeHaTypauuto 6enka? a) B3aumogeicTene
C nMraHaoMm; 6) orpaHWYeHHbIi NPOTEO0Nn3; B) AEACTBUE COMEN TSXKEeNbIX METAINOB ) U3MEHEHMe
KOH(hopmaLmm 6enKoB 3a CYET XUMUYECKON MoandomKaLmMm

5. ®epMeHTbl, KaTtansvpyroLime OKUC/IUTE/IbHO-BOCCTAHOBUTE/bHbIE peakuuM OTHOCUTCH K
Knaccy: a) okcugopeaykras; 6) rugponas; B) TpaHcepas; r) nnas

6. PepMeHTbl, KaTa/IM3mpylolme peakumm B NPUCYTCTBUW BOAbl, OTHOCMTCA K Kiaccy: a)
okcuaopeaykTas; 6) rugponas; B) TpaHcdepas; r) nmas

7. Perynupyemblii hepMeHT rnukKonmnsa: a) hochodppyKTOKNHA3E,; 0)
TprosodpocaTuzomepasa, B) rnvuepasnbaernacgocdaraernaporeHasa,; r 1.3
andpocdornuuepartkmHasa.

8. /13 NypMHOBbLIX OCHOBaHWIN B HYK/IEMHOBLIX KMCNOTax OGHapyXeHbl: a) afeHvH; 6) TUMUH; B)
ypauun; r) uuTo3uH

10. B ocHoBe abCOpPOLUMOHHOM CNEKTPOCKONUN MEXUT sBNEHWe: a) NOr/OWEHNA KBaHTa
3/1EeKTPOMArHUTHOrO M3/1lydeHns onpeaeneHHo A/MHbI BOSTHbI MOJIeKy1laMu BellecTBa; 6) paccesHus
N3/Ty4eHns Npu NPOXOXAEHUM Yepe3 pacTBOp M3yvyaemMoro BeLlecTBa; B) (h/iyopecueHLmMn pacTeopa,
cofepxallero u3yyaemble KOMMOHEHTbI; ) 3MEeKTPOHHOIO nepexofa MexAy OCHOBHbIM U
BO30Y>X1EHHbIM COCTOSAHNEM.

14. BbibepuTe TWUN MOJSIEKYNSAPHOTO Nepexofa, COOTBETCTBYIOLLMIA MOMMOWEHWNIO MOJIEKYNOW
NHOPaKPACHOro U3NydYeHus: a) aAepHbIin; 6) Mexay OCHOBHbIM COCTOSIHUEM U J106bIM KonebatenbHbIM
YPOBHEM NEepBOro BO30YXAEHHOIO COCTOSHMA; B) BpallaTefbHbIn; ) Mexay KosebareNbHbIMM
YPOBHAMW B Npegesiax 04HOro 3/1IEKTPOHHOIO YPOBHS.

15. lNpsimas NOTEHUMOMETPUA OCHOBaHa Ha WCNOMb30BaHUKU: a) ypaBHeHus JlopeHua; 6)
ypaBHeHMsi HepHCTa; B) 3aKkoHa dapajes; ) ypaBHeHus 'eHaepcoHa

16. BoAOpOAHbIA 3NEKTPOL, CAYXUT UHAUKATOPHbLIM 3/1EKTPOAOM B peakuusix: a) OKUCNEeHUs —
BOCCTaHOB/IEHWS; 6) HETpann3aummn; B) 0OCaXAeHMs; I) KOMNIeKCoobpa3oBaHus



17. 3akoHy byrepa-JlambeTta-bepa cootBeTcTByeT ypaBHeHue: a) 0 11 Dt=;6) D =-IgT ; B) D
=¢g-C

18. Ha n3mepeHun kakoro napametpa OCHOBaH METO[, KOHAYKTOMeTpun? a) koadhduumeHTta
pacnpegeneHus; 6) CBETOMNOIOWEHNS aTtoMaMu BellecTBa; B) ONTUYECKOM MAOTHOCTM; T)
3/1eKTPONPOBOAHOCTY; A) NoKasartens npeomieHns

19. Cpeaun nepeyuncrieHHbIX coeanHeHni ykaxknuTte anektponutbl: a) NaOH; 6) C6H6; B) HCI; 1)
C2H50H; n) C6H1206

20. Kakoli aneMeHT nMeeT TOMbKO OTpuLaTe/IbHY0 CTENEHb OKACNIEHMA? &) KUC/I0poL; 6) HEOH;
B) yrnepoga; r) nnutuia; a) dtop

21. Mpn HarpeBaHMM CKOPOCTb XMMMWUYECKOW peakuun: a) yMeHbLUIaeTcs; 6) He MEHSIeTcs; B)
CHauyas1a Bo3pacTaeT, NoTOM NnajaeT; r) Bo3pacraeT

22. PaBHOBecue peakuun CMellaeTcs B CTOPOHY O6pa3oBaHUS NPOAYKTOB peakuuu npu: a)
YBE/IMYEHUN KOHLEHTPaLMM UCXOLHbIX BEWEeCTB; 6) YMEeHbLUEHU KOHLUEHTPpauMn NCXOLHbIX BELLeCTB;
B) YBE/IMYEHUW KOHLUEHPaL MM NPOAYKTOB peakuun; 1) HeM3MeHHbIX KOHLEHTpauusax BCeX BeLLlecTB

23. EguMHuua nsmepeHns konuyecTtsa TensioTbl U paboTtel B cucteme CU: a) xoynb; 6) Batr;
B) Kanopus; r) Nackasb.

24. Mepa VHTEHCUMBHOCTM XaOTUYECKOro [ABWXEHMS MuKpoyacTul: a) abconoTHas
Temneparypa; 6) TEN/I0eMKOCTb; B) SHTPONUSA; T) NJOTHOCTb;

25. EgvHuua usmepeHus abConoTHOM (TepMOAMHAMUUECKOR) TemnepaTypbl: a) rpagyc
Llenbcus; 6) rpagyc dapeHreiiTa; B) KenbBuH; 1) MNackass;

26. YHuBepcasibHas razoBast NOCTOsiHHAA — 370 paboTa, KOTOPYK COBEPLUUT NpU YBESTMYEHUN
TemnepaTypbl Ha 1K B n306apHoM npotiecce: a) 1 kr rasa; 6) 1 kmonb rasa; B) 1 m® rasa; r) 1 nuTp rasa;

27. YacTb NOMHOrO 3anaca 3Hepruv TepmMoAMHaMUYeCcKO CUCTeMbl, He CBsi3aHHas C
NOJIOKEHNMEM €e B MoJie BHELIHUX CWU/T WUAN OBMXKEHUEM: @) BHYTPEHHSA 3Heprus; 6) Tensota; B)
SHTa/bMNNSA; I) SHTPONUS;

28. [lMapameTp, Be/MyMHA KOTOPOro YBENMUYMBAETCA NPW nepexode TepMOAUHAMUYECKON
CUCTEMbl U3 MEHee BEepOsATHOTO COCTOSHUSA B 60nee BepOATHOE: a) 3HTponus; 6) aHTanbnus; B)
AaBsneHue; 1) NJ0THOCTb

MpuMep KOHTPONbHO-N3MEPUTE/IbHbIX MaTepuasioB A1 NPOMEXYTOUYHOI aTTecTayum
no aucuyunnuHe 61.B.03 MonekynsapHasa 6uonorus n 6umocpusmka

YTBEPXXJAHO
3aBepyowmnii kadeapoii
61MoN3MKN N BUOTEXHONOTNN

B.l. ApTioxoB
21.03.2022 .

HanpasneHve NnoAroToBku 06.04.01 buonoaus

OncuunnuHa 61.B.03 MonekynsipHas 6uosioausi U 6uochusuka

Kypc 2

dopma 06yveHus o4Hast

Bua koHTpons 3ayem

Bug attectauum MPOMEXYMOYHast

KOHTpPO/IbHO-M3MepuTenbHbIn matepman Ne 1

1. BropuuHas cTpykTypa 6enka. CTPyKTYpHble OCOGEHHOCTU MENTMAHON rpynnbl U NEnTUAHOW CBSA3M.
TopcuroHHble yrbl. Mogenu nonunentuaos MNonvHra n Kopu.a-cnupans. B-CTpykTypa.

2. MexaHn3m 0CMOTUYeCKOro AassieHus. OcMoTMYeckoe AaBfieHne 61ononnMepoB 1 UX MOMEKyspHas
macca.

3. TecT:

1) Mepa VHTEHCUBHOCTU XaOTUYEeCKOro [ABMXEHUS MUKpodacTul: a) abconoTHaa Temnepartypa; 0)
TENSI0EMKOCTb; B) 3HTPONUS; T) NJIOTHOCTB;

2) BblbepuTe TUN  MOMEKYNSPHOTO MepexoAa, COOTBETCTBYHOLMIA  MOMOWEHNO  MOMEKYON
MHPaKpPacHOro M3yvyeHnst: a) AAepHblii; 6) MeXay OCHOBHbIM COCTOSHMEM W JIHOObIM KosiebaTtesibHbIM YPOBHEM



NepBoro BO36Y)XAEHHOTO COCTOSIHUS; B) BpallaTesnbHbIiA; ) Mexay KosebaTenlbHbiIMU YPOBHSAMW B npegesnax
O[HOr0 3/M1EKTPOHHOIO YPOBHS;

3) Kakve cpakTopbl MOryT BbI3blBaTb HeobpaTumyld AeHaTypauuio 6enka? a) B3auMopeiicTBue C
nvraHaom; 6) orpaHMYeHHbIn NPOTE0NN3; B) AeACTBUE CONEl TSHXENbIX METaUII0B ) U3MEHEHUE KOHopmaLmu
6€e/1KOB 3a CUET XMMUYECKO MoagndmKaumm

MpenopaBarens— il B.I. AptioxoB

OnucaHne TexXHoONoOrum npoeegeHunA

3ayeT nposoanTca B hopmMe YCTHOro cobecefoBaHunsA. Obyyarominca nonyyaet ouner,
cofepxallimii 2 TeopeTnyecknx 1 3 TeCcToBbIX Bonpoca. Bpems Ha nogrotosky - 30 MUH.

Tpe6GoBaHuUs K BbINOJIHEHUIO 3a4aHUN, WIKaJIbl U KPUTEPUN OLLeHUBAHUSA

KpuTtepuu oueHnBaHus LLikana oueHoK

O6yyarowmiics B NOMHOW Mepe BaAeeT MOHATUIHLIM annapaToM AaHHON HayKu OTnAn4HO
(TeopeTnyecknmMn OCHOBaMWU AUCUMUMNANHBI), CMOCOGEH WANKOCTPMPOBaTb OTBET (3auTeHo)
npuMepamu,  aktamy, AaHHbIMW  Hay4HbIX  UCCMefoBaHwuii, NPUMEHATb

TeopeTuyeckne 3HaHWs AN pelleHns npakTMyeckux 3agad B obractu

MOJIEKY/IAPHOM BUOU3NKN, LEMOHCTPUPYET 3HAHUSA, YMEHUA U HaBblkM Obbeme

Bonpocos KM

O6yuatowpiica BnageeT NOHATUMHBLIM annapaToM AaHHol 061acTh Hayku XopoLwo
(TEOpeTUYECKUMI OCHOBaMMW OUCLMMNIIVHGI), HO AOMNYCKAEeT HE3HAUNTENbHbIE (3auTeHo)

OLLUMBKN, HETOUHOCTU, UCMNLITLIBAET 3aTPYAHEHNS NPY PELLEHUI NPaKTUYECKNX
3apau

OEMOHCTPUPYET HENOJ/THOE COOTBETCTBME 3HaHWN, yMeHI/IVI, HaBbIKOB NMPUBEAEHHbLIM | YA,0BNETBOPU-TE/BHO
B Ta6ﬂ|/|Ll,e nokasaresidMm, nOonyCckaeT 3HaduTesibHble OLLINOBKM npn peweHun

yTeH
npakTuyeckux 3agau (3auTeHo)

O6yuatowmiics AeMOHCTPUPYET OTPbIBOUYHBIE, (hparMeHTapHble 3HaHWs, JdonyckaeT | HeynooBneTBopu-
rpy6ble OLWNGKM NpK OTBETE Ha BOMPOCHI, AEMOHCTPUPYET SIBHOE HECOOTBETCTBUE TeNbHO

3HaHW, yMEHWIA, HaBbIKOB NPUBEAEHHLIM B Tabnuue nokasarensim
(He 3auteHo0)
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