oY BMO «JOHELKUA HALVOHAJ/IbHBIA YHUBEPCUTET»
EVONIOTMUYECKNIN ®AKYNBbTET

KA®PEAPA ENODPU3NKN

YTBEPXOAIO:
MpopekTop no
N y4yebHOl p;

«28» noHa 2019r. U* *%

Pa6o4yasi nporpamMmma yu4e6HON ANCLUNINHBI

«MONEKYNAPHAA BENOPUNINKA»

(cneukypc Ne8)
HanpasneHne nogroToBKu: 06.04.01 Buonorusa
Marucrepckas nporpaMmma: 6unonsnka
Mporpamma NoAroToBKM akaflemmuyeckasa marucrparypa
KBanugukayms: marucTp
dopma 06yyeHuns: O4YHas, 3a04Has

[oHeuk 2019



YTBEPXOARO:
e feekolw thakynbTeTa
O.C. lopeuKkuii

«26» WIOHA / 2019 r

Mporpamma y4yebHOW AmcumnamHbl «MonekynsapHas 6uodnsnkKa» COCTaBMeHa C Y4YeToM
defepanbHOro rocyfapCcTBeHHOro o06pas3oBaTeslbHOr0 CcTaHAapTa Bbicwero o6pa3oBaHMa Mo
HanpasfieHUto noarotoskn 06.04.01 Buonorua, YTBepPXAEeHHOro npukasom MWUHKUCTepCcTBa
o6pa3oBaHus n Haykn Poccniickoin depepaumm ot 23 ceHTa6pa 2015 r. No 1052,

lMporpamma gucumniamHel coctaeneHa Ha ocHose TOC BIO no HanpaBneHWi0 NOLrOTOBKYU
06.04.01 buonorus, yTBepXAeHHOro npnkaoMm MuHucTepcTea o6pasoBaHua U Hayku JHP ot "28"
ceHTAbpsa 2016 r. Ne 1002, 3aperucTpupoBaHHoro B MunHuctepctse toctuunmn AHP oT 20 okTabps
2016 r. No 1652, «[lMopagka opraHusauum y4yebHoro npouecca B 06pa3oBaTe/ibHbIX OpraHmusaumnsax
BbICLLErO0  NpOecCMOHaNbHOr0 00pa3oBaHUs», YTBEPXKAEHHbI  Npukazom MuHUCTepcTBa
obpa3oBaHMA M Hayku [oHeukoh HapogHoit Pecnyb6nukm «10» Hoabpa 2017 roga Ne 1171,
y4yebHbIX M1aHOB MO HanpasneHW noArotoBkn 06.04.01 Buonorusa, yTBepXAeHHbIX Y4eHbIM
CoBetoM YHuBepcuteta oT 02.04.2019 r., npotokon Ne3 UM OCHOBHON 06pa3oBaTefibHOWA
nporpamMmebl, yTBEPXAEHHON npuka3om pektopa (Ne 102/05 ot 31.05 2019 r.).

Pa3paboTumk:
4.6.H., npodeccop Kadeapbl 6MOPUINKN

CT.npenojasatenb Kaenpbl 6MOPU3NKN

Mporpamma y4ebHO ANCUNNANHBI YTBEPXAEHA Ha 3aceflaHumM Kadeapbl 6MoGU3NKN
MpoTokon Ne 13 oT «23» maa 2019 .

3aBeayouimnin Kathegpoii

Mporpamma y4yebHOW AuCUMNAMHLI  ofo6peHa y4ebHO-MeTOAMYECKON  KoMUccuen
6uonornyeckoro akynbTeTa

Mpotokon Ne 9 oT «24» mas 2019 .

Mpegcenatens y4ebHO-METOANYECKOM
KoMuccuu akynbteTa
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1 O6nacTb NPUMEHEHUA U MECTO AUCLUUNNHBI B y4eBHOM MpoLecce: AUCUUNINHA
«MonekynsapHas 6uodusnka» ABNSETCA LUCLUMINHON BapuaTUBHOW YacTu bnoka 1 «AucumnamnHel
(mogynu)» no HanpasneHuto noarotosku 06.04.01 Buonormsa (Maructepckas mnporpaMma:
o6rogunsnka).

OucumnnvHa peanudyetcsd Ha OuonormyeckoM (akysnbTeTe Kadeapoi  6uodu3nkm.
Onupascb Ha MpefLwecTByOWMe 1 CONYTCTBYKOLWME AUCLUNAUHBI MeToonorns u MeTofbl
Hay4HbIX uccnefoBaHuin, CoBpeMeHHble nNpobneMbl 6uonorun (6nodusnka), KomnbloTepHble
TexHonormm B Guonorun, MaTemaTtmyeckoe MOAeNMpoBaHMe OGMONOrMYECKMUX MNPOLLECCOB,
Cneurnasbl ()M3MYECKUX U XUMUYECKUX HayK, Buodusnka ceHCOpHbIX CUCTEM, OHa 3aKfajbliBaeTt
(hyHOAMEHT Hay4yHO-MeTOAOMI0rMYECKOn MOArOTOBKM Oyaylmnx uccnegosateneli B 06/1acTu
6nomankun. FonyyeHHble 3HaHWUSA WUCNOMbL3YKOTCA CTYAEHTaMy MpU NPOXOXAeHUM Y4debHoI (no
MONMYYEHNIO MEPBUYHbIX MPOECCUOHAIbHBIX YMEHWIA M HaBblkoB), [MpPOM3BOACTBEHHONM (N0
NONMyYeHUO  NPO(ECCUOHANbHBIX  YMEHWA U OnbiTa  NPOJeCcCUOHaNIbHOW  AeATeNbHOCTK),
MpesannAOMHOM NPaKTUK, NPY HanMcaHWM BbINYCKHOW KBaM(MKALMOHHON paboThl 1 B ByayLel
npoeccrMoHanbHOW AesATeNbHOCTH

2. CTpyKTypa AUCLUMANHDI
XapakTepucTurKay4yebHON ANCUUNANHDI

HanpasneHve NOAroTOBKN 06.04.01 buonorusa
MarwncTepckaa nporpaMmma Buousmnka
Mporpamma noAroToBKu Akafemunyeckaa marmcrparypa
KBanugumkauus MarucTp
KonunuyectBo cogep)kaTenbHbIX MOAY e 1

OuncumnnvHa 6a30Boi / BapMaTUBHON YacTu

O6pEIBOBaTe!'IbHO|7I NpOrpaMMmbl ancunnamnHa BapI/IaTI/IBHOVI 4acTtun

®opMbl KOHTPONA 1 MOZY/IbHbIA KOHTPO/b, 13K3aMeH
MoKazaTenm OYHas hopma 3a04Has opma
00y4eHuns 06y4eHuns
KonunyectBo 3a4eTHbIX efnHUL, (KpeanToB) 2 2
["o4 NOAroTOBKM 2 3
CemecTp 3
KonnyecTtBo yacos 72 72
- NNEKLUMOHHbIX 14 2
- MPAKTUYECKNX, CEMUHAPCKNX
- nabopaTopHbIX 14 4
- CaMOCTOSITe/IbHOW paboThbl 44 66
B T.4. MHAMBMAYaNbHOE 3aJaHne
HepenbHOe KO/IMYeCcTBO 4acos, 6,4
B T.4. ayAUTOPHbLIX 1+1+1
3. OnucaHue gUCUUNNUHBI

Llenu n 3agaun

Llenb - HayuuTb CTYAEHTOB Hay4YHO OOOCHOBAHHbLIM CXemMaM aHaim3a 6MONornmyeckmx
CUCTEM C NMOMOLLIO (PU3NYECKMX Y MAaTEMATUYECKUX METOLOB UCCe0BaHIA.

3agiaum - YCBOEHMe TeOopeTUYECKMX OCHOB W MNPaKTUYeCKUX YMEHUW M0 Kypcy
MOfeKynapHas 6uodu3nka; Ha NpPo(ecCUOHasbHOM YPOBHE WCMOMb30BaTb (hU3MYecKue W
mMaTeMaTu4eckre MeTofbl TEOPETUYECKOrO M 3KCMEPUMEHTaNbHOIO UCCNefoBaHNA 61ONONMMEPOB;
MCNONb30BaTb MH(OPMALMOHHbIE TEXHOIOTMN AN MOLE/IMPOBaHUSA MPOLECCOB, B KOTOPbIX 6epyT
y4dacTue 6e/iKM U HYK/IEMHOBbIE KUCOTbI.

Tpe6oBaHns K pe3ynbTaTaM OCBOEHUA AUCLUNAUHBLI: MPOLECC U3YUYEHUS LUCLUNIVHbI
«MonekynapHas 6uor3nka» Harpas/ieH Ha (DOPMUPOBaHME CNELYOLMX 3EMEHTOB KOMMETEHLMIA
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B cooTBeTcTBMM ¢ ®IOC BO P® no HanpasneHuio noarotoBku 06.04.01 buonorus n 0CHOBHOM
06pa3oBaTe/bHOM nporpaMmbl BbICLLEro obpas3oBaHus Harnpas/ieHuns NOArOTOBKM
06.04.01 buonorusa (Marnuctepckas nporpaMmMa: 6Mopu3snKa):

a) 06LweKynbTYpHbIX (OK):

- CMOCOBHOCTb K abCTPaKTHOMY MblLLUNeHUt0, aHann3y, cuHTtesy (OK-1);

- TOTOBHOCTb K CamopasBMTUIO, Ccamopeanu3auun, UCMOMb30BaHWIO  TBOPYECKOrO
noteHymana (OK-3).

6) obwenpoeccmoHanbHbix (OMK):

- FOTOBHOCTb WMCMO/b30BaThb (PyHAAMeHTaslbHble 6MONOrnYeckue MpeacTaBieHus B cepe
NpotheccnoHanbHON AeATeNbHOCTM AN NOCTAaHOBKM U pelleHns HoBbIX 3agad (OlMK-3);

- CNOCOGHOCTb CaMOCTOATE/IbHO aHaIM3MPOBaTb MMEIOLYHCA WMH(OPMaLNO, BbIABNATH
(byHLaMeHTa/lbHble nNpobnemMbl, CTaBUTb 3ajavyy W  BbINONHATL MOMeBble, nabopaTopHble
6ronornyeckne nccnefoBaHns Npu peLleHnn KOHKPETHbIX 3a4ay C MCNoNb30BaHWEM COBPEMEHHO
annapatypbl U BblYMCNUTENIbHbIX CPEACTB, HECTU OTBETCTBEHHOCTb 3a KaYecTBO paboT M HayuHYyH
LoCTOBepHOCTb pe3ynbratos (OlMK-4);

- FTOTOBHOCTb TBOPYECKM MPUMEHATb COBPEMEHHbIe KOMMbIOTEPHbIE TEXHOMOMNK Npu cOope,
XpaHeHun, 06paboTKe, aHanM3e W nepegade OMONONMYECKOW WHGOPMaLUU AN peLueHus
npoeccroHanbHbIX 3aga4 (OMNK-7).

B) npoeccrnoHanbHbix (MK):

Hay4yHO-ucCnefoBaTeNbCKas AeATEeNbHOCTb:

- CNOCOBHOCTb NPUMEHATL METOANYECKME OCHOBbLI MPOEKTUPOBAHUSA, BbIMOMHEHUA NONEBbIX
1 NabopaTopHbIX BMONOrMYECKUX, 3KONOTMYECKUX WCCNeA0BaHWiA, MCNO/b30BaTb COBPEMEHHYHO
annapatypy ¥ BblYUCNUTENbHbIE KOMMAEKChbl (B COOTBETCTBMU C HampaBNeHHOCTbHO (Mpoguiem)
nporpamMmMbl maructpatypbl) (MK-3);

- CMOCOBHOCTbL reHepmpoBaTh HOBble Maen U MeToanyeckume pewleHus (MK-4);

negaroruyeckas 4esaTeNbHOCTb:

- BflafleHNe HaBblKamMy (OPMUPOBaHUS YHeOHOro MaTepuana, YTeHWUs NeKUni, TOTOBHOCTb K
npenojasaHnio B 06Lie0obpa3oBaTeNbHbIX OpraHM3aumax, a Takke B 00pa3oBaTe/bHbIX
OpraHm3aumsax BbICLLEro 06pa3oBaHWs W PYKOBOACTBY Hay4HO- WUCCNefoBaTe/IbCKON paboTol
06yyaloLLMXCs, YMeHNe NpeacTaBnAaTb YYebHbIi MaTepuan B YCTHON, NMUCbMEHHOR 1 rpagMyecKoit
(hopme N5 pa3NUYHbIX KOHTUHIEHTOB cnywwaTeneid (MK-9).

B pesynbTate n3yyeHns y4ebHOW AUCLUNIUHBI CTYAEHT LO/KEH

3HaTb: MPUHLMMbI, BO3MOXHOCTU M OCOBGEHHOCTU WUCMOMb30BaHUA PasHbIX CMEKTPa/ibHbIX,
pPagnon3oTONHbIX, WMMMYHOXMMWUYECKUX, XPpOMaTorpauyeckmx MeTOLOB aHaiu3a; OCHOBHble
MPUHLMNBI CTPOEHNUA U (PYHKLMOHUPOBaHNA 6enkos, OHK; ¢u3nyeckne 3aKoHbI, YTO COCTaBAAOT
OCHOBY [eiCTBMS pasHbIX PU3NYECKNX (DAaKTOPOB Ha CTPOEHME Y OCOBEHHOCTU (PYHKLMOHMPOBAHNSA
610oNONMMEPOB; OCHOBHble (M3MYEeCKMe 3aKOHbl M MaTeMaTU4Yeckue YypaBHeHUs [NA aHanm3a
CBA3bIBAHMA  NMraHgos  GuononvMepaMu;  OCOGEHHOCTW  MeTOZO/MI0OrMM  COBPEMEHHOIO
OMO(M3NYECKOTO  3KCMepUMeHTa;  MpaBuna  MNJaHUPOBAHWA,  OpraHuWsauuu,  nNpoBeAeHus
OMO(M3NYECKOTO 3KCMEePUMEHTA W MNPEACTaBNEHUS 3IKCNEPUMEHTA/IbHbIX [aHHbIX; MeTO/bl
NMOAroTOBKM 6uonpenapaToB Ansa  6GUOM3NYECKOro WUCCNefoBaHWA, MeTOAbl BblLENeHUA U
OUULLEHMS BNUONONUMEPOB, TPEOOBAHUSA, YTO NPELbABNAIOTCA K peareHTaM 1 pacTBopam;

yMeTb: (opMmynupoBaTb (PU3NYECKYK 3afady, LUeflb W 3afaHud B rpaHuuax
3KCNepUMeHTa/IbHbIX U TEOPETUYECKNX WUCCMEef0BaHMWIA; MCMOMb30BaTb OCHOBHbIE MOHATUSA, 3aKOHbI
M MOZeNn MaTemaTuku, GU3nKu, XMMMM 1 BUONOTMK NPU peLleHnr NPodecCMoHaIbHbIX 3aLaHuii;
MCMoNMb30BaTb Ha NPO(ECCUOHANbHOM YPOBHe (PMU3MYEeCKMe UK MaTemMaTMyeckue MeTojpbl
TEOPETUYECKOTO UM 3KCMEPUMEHTaNbHOrO0  UCCnefoBaHUs  GMOMOMMMEPOB;  WUCMO/b30BaTb
NH(OPMaLMOHHbIE TEXHOOTUM L1 MOAENMPOBaHUSA MPOLECCOB, B KOTOPbIX MPUHUMAKOT yyacTue
6enKn N HYKNenmHoBble KUCMOTbl; MNJaHMPOBaTb W MNPOBOAWUTL 3KCMEPUMEHTbI MO MOMYYEHUIO
JaHHbIX OTHOCUTE/NIbHO XapakTepa BAUSHWA (PU3NYECKUX (haKTOPOB pasHOM Mpupoabl Ha
6rononnmepsbl B pacTBopeE;



BNafleThb: OCHOBHbIMW TEOPEeTUYECKUMM MOMOXEHUAMU W apCeHaloM COBPEMEHHbIX
61ohn3nNYEeCKMX METOLOB UCCNef0BaHUA MaKPOMOIEKY,

OPUEHTUPOBATLCA B Kpyre OCHOBHbIX MNpPO6/EM, BO3HUKAKOLWMX NP MNPOBeLeHUN
3KCMEepPUMEHTOB B 06/1aCTV MOMIEKYNISIPHOW BUMOGUN3NKN.

4. CopepxxaHvie LUCUUNANHBI U POPMbI OpraHu3anumn y4yebHOro npouecca

OucumnnnHa  «MonekynspHas 6uodmsnka» npefycMaTpuBaeT — cnefytowine  ¢Gopmbl
opraHmsaumm y4yebHOro npouecca: NeKuun, npakTMyeckne W nabopaTopHble  3aHATUS,
camocToATe/IbHasA paboTa CTyfeHTa.

MaTepuan nsnaraeTcs C  WCNONb30BaHMEM 0OBACHUTE/IbLHO-WU/TOCTPATUBHBIX,
3BPUCTUYECKUX W WCCNefoBaTeNIbCKMX MeTOLOB npenofasBaHus. [Mpu NpoBeAeHUU NeKuui ans
06CyXXAeHNA MaTepuana LWMPOKO NCNONb3YITCA MyNbTUMEANIAHbIE NPe3eHTaL MK, aHUMaL UK.

B yyebHOM npouecce LIMPOKO MPUMEHSAIOTCA aKTWBHble W WHTEPaKTUBHblE (HOPMbI
NpoBeAeHNs 3aHATUIA (Pa3bop KOHKPETHbIX CUTyauuid, AUCKYCCWs, MOMEMMKA), BHeayauTOpHas
camocToaTe/lbHas paboTa, 6ansbHO-peiTUHroBas CUCTEMA OLEHKWM YCMeBaeMOoCTW, JIMYHOCTHO-
OpPVEHTMPOBaHHOE 06yYeHue, NPo6eMHOe 06y4UeHNe.

MopAAKOBbIA HOMEP K
KpaTKoe cofep>XaHue TeMbl

Tema
Cogep>KaTeNbHblin Mogynb 1

Tema 1 dunsnka Pusnka n buonorua. MonekynspHas Guodusvka n eé sagaun. Metojpl,

MaKpOMOJIeKYN MCNOMb3yeMble B MONEKYNIAPHON B1OMU3NKE. DNEMEHTbI CTEPEOXUMUIA

M  MOBOPOTHO-U30MEPHAsA Teopus  MakKpoOMOnekyn.  BHyTpeHHee
BpalleHVe ¥ MOoBOPOTHAasA u3oMepus. KoHdopmaunoHHas Teopus
Makpomosnekyn.  OBOpPOTHO-M30MepHasd  Teopus  MakpOMOJEKYII.
OObeMHble  B3aUMOAENCTBMA 1 nepexoabl  rnobyna-knybok B
NONMMEPHBbIX MaKpOMOJeKynax. Ynpyroctb MOUMEPHON Lenu C
NCKMOYEHHbIM 06beMOM. OCMOTUYECKOE [aBleHne MOSIMMEPHOro
pacTBopa. CTaTUCTUKA IMHENHBIX MOSIMMEPOB.

Tema 2. du3nka benka Obuian xapakTepucTnka 6enkoB. PyHKLUMN GeNKoB. AMUHOKNCIOTbI.
lMepBnyHaa  CTpyKTypa. BTopuuHaa  CcTpykTypa.  TpeTuyHasa
CTPyKTypa.  YeTBepTnuyHasa  CTpyKTypa.  PU3NKO-XMMUYECKue
cBoiictBa 6enkoB. [lpocTble W CNOXHblE 6enkn. XuMuyeckue
peakumu  nentngoB.  KWCNOTHO-OCHOBHbIE  CBOWMCTBa  OE/IKOB.
OcaxpaeHne 6enkoB B BuAe COneil. PacTBOPUMOCTb  GENKOB.
PacTBopbl BbICOKOMONEKYNAPHbIX COeLMHEHWIA. BnvsHue
pacTBOpUTENA Ha pacTBOPMMOCTb 6enka. BnvsHue Temnepartypbl Ha
pacTBopuMOCTb 6efnika. OcMoc Y MeMbpaHHOe paBHOBECUe GEeNKOB.
TepMoAMHaAMUYeCKOe  CPOACTBO  MNOAMMepa W pacTBOpUTENs.
Onddysnsa.  XapakTepuctuyeckas  BA3KOCTb.  CefuMeHTaLms.
AnekTpogopeTmyeckas MOABWKHOCTb. KoHthopmaLMoHHbIe
nepexogbl y nentugos. Meton JlnHpepwTpema n JlaHra. Metopg
N3MepeHns YLenbHOro BpalleHWUs MJ0CKOCTM MoNfspu3aLumn ceeTa.
MornoweHne ceeTa. CNeKTpockonus B WHMpakKpacHol o6nacTu.
Avcnepcus onTuyeckol akTUBHOCTU. lMepexofbl “cnupanb-Kny6ok”.
[JeHatypaums rnobynspHbix 6enkos. Metog TeHgopaa onpeseneHms
pasHOCTM CBOGOAHON 3HEPrun [AeHaTypUpPOBAHHOrO U HATMBHOIO
6enka no feHaTypauuy B pacTBOpe MOYeBUHbI. Kanopumetpuyeckue
N3MepeHns AeHaTypaLMOHHbIX N3MEHEHWIA B Befikax.

Tema 3. dusmka OOWas XapakTepucTvka [OeiAcTBMS  (DepMeHTOB  (OnpeaeneHus).

(bepMeHTOB XunmMmnyeckas KUHETUKa 1 KaTann3. KMHeTKa NpoCTbIX (DepMeHTaTUBHbIX



Tema 4, dun3nka
HYK/TIEMHOBLIX KUCMOT

Tema 5. Perynauusa
FeHHOW aKTMBHOCTY

peakLui. XvMuyeckue acnekTbl AencTans (bepMEHTOB.
KoH(opMaLMoHHbIe  CBOMCTBa  (pepMeHTOB.  dusmka  (pepMeHT-
CyOCTpPaTHOro  B3aMMOAENCTBMA.  DNEKTPOHHO-KOH(OPMALMOHHbIe
B3aMMOAeNCTBUA. depmMeHTaTUBHAA aKTUBHOCTb U30LMMA.

OcHoBHaa xapaktepucTuka [lepBuuyHas cTpyktypa CoctaB [OHK.
CoctaB PHK. BTopryHasa CTpyKTypa HYKNEMHOBbLIX KMCNOT. Mpupoaa
MEXHYKNeOTUAHbIX CBA3eil. MexHykneotngHas cessb B [AHK.
KoHgopMaunoHHbiin aHann3 AHK. HeobbiuHble cTpykTypbl AHK.
®usnveckne  mogenn  OHK.  TpeTtuyHasa cTpyktypa [AHK.
MexHykneotugHaa ceasb B PHK. MaKpomoneKkynapHaa CTpyKTypa
TPHK. ®wusuko-xumuuyeckme cBoiictea [AHK. [eHaTypauus u
peHaTypauusi.  KuHeTuka  pacnnetaHus  [ABOMHOW  crivpanw.
TepMmofvHaMuUKa  MnasBneHWUs  ABOWHOW  cnupann  (NepexosoB
cnupanb-kny6ok). TMpoueccnHr AHK wn  PHK. Pennukayus.
TpaHckpunumsa. CuHTe3 6enka.

leHeTnuecknit kog. TpaHcnopTHole PHK w cynpeccus. Perynsauums
aKTVMBHOCTW T'eHOB.



TemaTnuyeckuii nnaH
Mogynb 1.
CopepxaTenbHblii mogynb 1
KonnyecTtso 4acos

YHaa gopma 3aoyHas thopma
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Tema 1. ®M3nKa MaKPOMOIEKY 2 4 8 1 1
Tema 2. ®Pu3nka benka 4 4 10 1 1
Tema 3. ®Pu3nka depmeHTOB 4 2 8 1
Tema 4. Pr3nKa HYKNENHOBbIX KNCOT 2 4 10 1
Tema 5. Perynsiuns reHHON aKTUBHOCTU 2 8
Bcero vacos no Kypcy 72 14 14 44 72 2 4

VHAMBUAYaNbHas

paboTa
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5. MeToAnyeckne pekoMeHpaumu A0 NpPoBefeHUa NeKUUMOHHbIX, MPakKTUYecKnx

N nabopaTopHbIX 3aHATUIA.

TEMbI TEKUVMOHHBLIX 3AHATUN

No KonnuecTBo
Ha3saHne Tembl
n/n 4yacoB
OuyHas 3aouHasn
hopma hopma
1 dur3nKa MaKpoOMONEKY 2 1
2. dunsmnka benka 4 1
3. dun3mnka pepMeHTOB 4
4. ®u3nKa HYKNenHoBbIX KNCNoT 2
5. Perynaums reHHON aKTUBHOCTU 2
BCEIo 14 2
TEMbl NTABOPATOPHbIX 3AHATUN
No KonnyecTso
Ha3saHne TeMmbI
n/n 4yacoB
OuyHas 3aoyHas
hopma hopma
1 PacueT yfe/flbHON 3HepPrun CBA3N B COEAUHEHUAX 2 1
2. 3yyeHne cMMeTpUn MoneKynsipHbiX opbuTanen 5
ABYXaTOMHbIX MOMEKYN
3. Heamnnpuyecknii KBaHTOBO-XMMMWYECKUIA pacyeT 5 1
MOneKyn
4. MogenvpoBaHne MONEKYAPHbIX NEPEXO4HbIX 5
npoL,eccos
5. WccnepoBaHne BOJOPOAHOIN CBS3M 2 1
6. ConbBauns Monekyn u MoLenmpoBaHue 9 0,5
MONEKYNSIPHON AMHAMUKM
7. MocTpoeHne NOBEPXHOCTY MNOTEHLNANbHON 3HEprum 2 0,5
BCEIo 14 4
6. MeTognyeckue pekomMeHfauum Mo opraHusaunum camocToATeNIbHON paboThbl
CTYLEHTOB.

OPITAHN3ALNA CAMOCTOATE/NIbLHOW PABOTDI CTYOEHTOB
KonnyecTBo

No
Has3BaHWe TeMbl
n/n
1 MeToabl MHTepnpeTauny 3KCNEePUMEHTAIbHBLIX AaHHbIX:
MeTo4 acuMMeTpuun [e6aa ©n MeTOL [BOVHOM
3KcTpanonaymm 3MmMma.
2 OnpefeneHne  MONEKYNAPHOW  Maccbl  MOMMMepa,

pasMepoB MakKpOMOMeKy/bl W [pYyroro BupUanbHOro
KoapmumeHta € fAaHHbIX MO  CBETOpacCeMBaHMIO.
Yrnosas 3aBUCUMOCTb WNHTEHCMBHOCTY CBETa,
paccesHHOro 60MbWMMKN  YacTULaMU pPasHON  (PopMbl:

yacoB

OyHad 3ao4yHas

hop

6

ma thopma



Kny6okK, cdepa, nanoyka. XapakTepHas BS3KOCTb
PacTBOPOB XECTKMX CHepuyeckux W 3SAAUMNCOULHBIX
yacTuL.

BA3SKOCTb pacTBOpPOB LEMHBLIX MONEKYN. YpaBHeHue
Mapka-KyHa-XayBUHKa. "'mapoamMHammyeckoe
B3aMMOLENCTBME B pacTBOpax MakpoMOsekyn. Teopuu
Xupcta n AAmakasa. ®opmyna dnopu AN xapakTepHoOi
BA3SKOCTM MOMMMEPOB B  XOPOLUMX  PacTBOPUTENAX.
3aBUCUMOCTL  MapameTpa  ®nopy  OT  KayecTsa
pactBoputens.  O6beMHble  3MeKTbl  TMOKUX  W”
XECTKOLEenHbIX nonumeposB. Teopus  LLTOKMmaiiepa-
dukcmaHa. 3aBUCUMOCTb MPUBEAEHHOW BS3KOCTM OT
KOHLIeHTpaLmMm pacTesopa U rpagueHTa CKOpoCTu MOTOKa.
BA3KOCTb pacTBOPOB MOMMINEKTPONNTOB. TeopeTnyeckue
OCHOBbI MeToAa.

ONEKTPOHHbIE  CNEKTpbl  nornoweHusa.  lornoLleHune,
n3nyyeHne n paccemBaHue ceta. 3akoH JlambepTta-bepa.
N3mepeHne BEJINYVH. JTloMunHecLeHLMs " eé
XapaKTepUCTUKN.  BHyTpuUMONnekynapHble  MpoLecchl
npeBpalleHns 3Heprun 31eKTPOHHOTO  BO30YXAEHWS.
TexHMKa  3NeKTPOHHOWA CrnekTpodoTomMeTpUn n
(hnyopecueHTHOM  cnekTpockonuu. KccnegoBaHus  C
BPeMeHHbIM paspeLLeHnem.

[vnana3oHbl 3/1eKTpOMarHMTHLIX BOMH. BpalatoLymecs,
KonebatesibHble M 3/1IEKTPOHHbIE CMEKTPbl. Pa3HOBMAHOCTb
CNeKTPa/IbHbIX npreopos. [MoTeHUMOMETPMYECKOE
TUTPOBaHWE MNOMNINEKTPONUTOB. [1OTEHLNOMETPUYECKOE
TUTPOBaHMe 1 KOH(OPMaLMOHHbLIN nepexod. O6beanHeHne
NMOTEHLUMOMETPUYECKOTO  TUTPOBaHMA  C  METoAamu
MaTemMaTM4YecKoro MoaennmpoBaHus.

PaBHOBECHOE CBA3blBaHMe NUraHAoB c
MaKpoMoseKynamm. CnekTpasnbHble METOApbI
onpeseneHns TePMOAVHAMMNYECKNX napameTpoB

cBA3blBaHMA nuraHgos c¢ benkamy n OAHK. KuHeTuka
B3aUMOLENCTBUA  NIMFaHAOB  C  MakpOMOJIEKYNaMu.
MmapognHamuyeckue n onTUYecKue MeToAbl
onpeneneHusa N3MEHeHWI MaKpPOMONeKYNAPHbIX
napametpos AHK npu o06pa3oBaHUM KOMMNEKCOB C
nuradgamn. Mogenn CKpenieHnsa HU3KOMONEeKYNAPHbIX
nuradpos ¢ AHK. VHTepkanayua. JTokanmsaunsa B manbix
nnn 6onbLINX 60po3aax ABOMNHON cnvpau.

BAnsHME WOHHBLIX YCMOBUIA cpedbl Ha KOHMOpMaLumio
BMoNOrnyecKmnx MaKpPOMOJIEKYI. CpaBHuUTENbHAA
XapakTepucTnka  nonmanekTponutos.  KoagpduumeHT
akTuBHocTu. ConeBoe pacTBOpeHWe K "BbiCONMBaHME"
NONsAPHbLIX MONeKyn. BavsaHue npupofdbl U BaneHTHOCTU
NPOTUBOMOHOB Ha KOH(OpMauuio 6GUoNoNUMepoB B
pacTBope. KoH(opmauums 61ononMMepoB B pacTBopax
pasHbIX pH.

CpaBHUTENbHLIA aHaNn3 MOBEMIEHNS CUHTETUYECKUX W
OMoNorMyeckux MonvMepoB Mpu  u3MeHeHun pH wn
MOHHOW cunbl pacTBopa. MoBefeHMe MakpOMOEKyn npu

10
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N3MeHeHWW cocTasa pacTsoputens. Npsamoe n No6oyHoe

JeiicTBMe paguaLmini Ha 6MoNorMYecKne MakpoMOeKybl.

BnunsHue HU3KO3IHEPreTUYECKNX (paKTOpOB

(MexaHn4yecknx KonebaHwii, 31eKTPOMArHUTHbLIX MONei)

Ha COCTOSIHMEe MaKpOMOJEKY in Vitro 1 in vivo.

BCEIo 44 66

7. NHavBnayanbHble 3afaHuns

NHamBuAayanbHble 3aaHna cojepxarca B y4ebHo-MeTogmyeckoM nocobun (KopHueHko B.
0. OCHOBbI MONEKYNAPHOI 6MOGU3NKN [DNEKTPOHHBIN pecypc] : y4yebHO-MeToAMYecKoe nocobue /
B. O. KopHueHko, C. B. becnanosa ; FTOY BINO "[OHeukuii HauMOHaNbHbIA YyHUBEpPCUTET",
Buonornueckunin akynbteT, Kadeapa 6uodmsvkn. - AoHeuk : [oHHY, 2017. - OneKTpPOHHble
AaHHble (1 haiin).).

MpumMep MHAVMBUAYANLHOTO 3a/jaHunA

3agaya 1 YeTBepTblii MenTug B HOPMasbHOM reMorniobuHe (remornobuH A) coCTOUT U3
Cnefytowmnx aMMHOKUCAOT: Ba/IMH - TUCTUAUH - NEAUUH - TPEOHWH - MPOAWUH - TFNyTamMuHOBas
KucnoTa - JIM3UH.

1) Y 60/bHOrO C CMMMATOMOM CM/EHOMEraiMnm npu YMepeHHOW aHeMun O6HapYy>XMau
CeayoLWniA cocTaB YeTBepToro nentuga: BaMH - TUCTUAWH - NEAUWH - TPEOHWH - MPOAUH -
JIU3NH - TNyTaMWHOBaA Kucnota - nu3vH. Onpegennte n3MeHeHus, npousowepwne B AHK,
KOLMPYIOLLLE/ YeTBEePTbIA NenTug reMorno6uHa, nocne MyTauum.

2) Y 60N1bHOr0 CeprnoBUAHOKIETOUYHON aHeMMENn COCTaB aMUHOKUCNIOT YeTBEPTOro nentuja
remorfiobvHa Ccnefywowunii: BaiMH - TUCTUAUH - NeAUMH - TPEOHUH - TMPOAWH - BaUH -
rnyTamnmHoOBasd Kucnota - NuMsuH. Onpefenute Kn3MeHeHuMa B yyacTke [OHK, koaupytoLlem
4eTBepTbIN NenTug remornobvHa, npuBeLIne K 3a601eBaHNIO.

3agaya 2. Kak nsmeHuTcst 06bem 6enka, NpeacTaBAstoLLEr0 CO60M - cnupanb ANMHON 45 HM
n gnametpom 11 HM, nocne ero MNOAHOW fAeHaTypauun? CpefHIO ANWHY CTaTUCTUYECKOro
CermeHTa NPUHATL PaBHOW 5 HM.

3agaya 3. CpegHas pnvHa monekynsl AHK, Bxopgsuiein B cocTtaB OAHOM XPOMOCOMbI
yenoseka coctaBnset 4,3 cm. lMpeactasum, uyto AHK -ctatuctudeckuii kny6ok. OnpegenunTtb
XapaKTepHbld 00BLEM Takoro Kiybka M CpaBHWUTb €ro C pasMepoM K/eTKW. Tak Mo4vemy e
mMosnekynbl IHK nnoTHO ynakoBaHbl B XpOMOCOMax?

8. KOHTPO/IbHbIEe BOMPOCHI K MPOMEXYTOYHOI aTTecTauunu
TeopeTunYecKMe BONPOCHI K 3K3aMeHY

MonekynsapHas 6uodusmka n eé 3agaun.

MeTogabl, UCMO0/b3yeMble B MONEKYNIAPHON B1MOGUN3NKe.

ONIEMEHTbI CTEPEOXMMUN U MOBOPOTHO-N30MEPHAA TeopUA MaKpOMOEKY.
BHyTpeHHee BpallleHNe 1 NOBOPOTHAsA U30MeEPUS.

KoHhopmauroHHas Teopns MakKpOMOSIEKY/N.

[MOBOPOTHO-M30MepHasA TEOPUA MaKPOMONEKY.

O6bemMHble B3aMMOLENCTBUA U Nepexosbl rnobyna-kKny6oK B NOMMMEPHbLIX MaKPOMOJIEKY/IaX.
yﬂperCTb MOMIMMEPHOW Lenu ¢ UCKOYEHHbIM 0O6bEMOM.

8. OcMOoTMYeCKoe faB/ieHne NoaMMepPHOro pacteopa. CTaTUCTUKa MMHENHbIX NOUMEPOB.
0. O6was xapakTepncTnka 6esKoB. PYHKLMN 6E/KOB.

10. AmuMHOKMCNOTLI. [MepBUYHAdA CTPYKTYpa.

11. BTOpwnYHasa CTpPyKTypa aMMHOKNCIIOT.

12.  TpeTuyHas CTPYKTypa aMUHOKUCIIOT.

13. YeTBepTun4Haa CTPYyKTypa aMUHOKUCIIOT.

N O WDN R



14, ®U3MKO-XUMUYECKMNe CBONCTBA GE/IKOB.

15.  TpocTble 1 cnoXxHble 6enkn. XMUyeckue peakuuy nenTuaos.

16.  KucnoTHO-OCHOBHbIe CBONCTBa GenkoB. OcaxeHne 6eKoB B BiAe CoMeld. PacTBOPUMOCTL Ge/KoB.
PacTBOpbI BbICOKOMONEKYISPHbIX COeANHEHWIA. BaMsiHWe pacTBOpUTENS Ha pacTBOPMMOCTbL Genka.

17.  BnuaHve TemnepaTtypbl Ha pacCTBOPUMOCTb 6enka.

18. Ocmoc 1 membpaHHOe paBHOBeCKe 6enKoB.

19. TepmoanHamunyeckoe CPOACTBO nonumepa n pacTBopuTens. Anddy3smns.
XapaKtepucTnyeckas BA3KOCTb.

20. CefumeHTaums. OneKTpoopeTnyecKas NoABUKHOCTD.

21. KoH{opMaLmnoHHbIe Nepexofbl y nentugos. Metos JlnHaepwtpema u flaHra.

22. MeToj nsMepeHus yaenbHoro BpateHumsa naockocTn nonspusaunm ceeta.

23. MornouieHne ceeTa. CMeKTpocKonus B WHgpakpacHol ob6nactu. [ucnepcus ONTUYECKON
aKTUBHOCTH.

24. Tlepexofbl “cnupanb-Kny6ok”. [leHaTypauns rnobynsipHbiX 6eKoB.

25. MeTtoa TeHdoppa onpefeneHUs pasHOCTU CBOOOAHOW 3Hepruv AeHaTypupoBaHHOIO K
HaTMBHOro 6enka Mo geHatypaumu B paCTBOPe MOYEBUHBI.

26. KanopumeTpuueckume UsmepeHns geHaTypauMoHHbIX U3MEHEHW B Gekax

27. OO6Las xapakTepucTmka geicTeua gepMeHTOB (OnpegeneHus).

28.  XuMmuyeckas KMHETUKA W KaTa/u3.

29.  KunHeTvKa NpocTbIX (lepMEHTATUBHBIX peakLmii. XMUYeCcKme acrneKTbl AeiACTBUS (DePMEHTOB.

30. KoH®opmaunoHHbIe CBOMCTBA (HEPMEHTOB.

31l. ®wusmka GepMeHT-Cy6CTPaTHOr0 B3aUMOLENCTBUS.

32.  OneKTPOHHO-KOH(OPMaLMOHHbIE B3aUMOAENCTBUS. DepMeHTaTUBHAA aKTUBHOCTb /I30LMMa.
33. [lepBuYHaa CTPyKTypa HYKNEMHOBBLIX KUCMOT.

34. Coctas AHK. CocTaB PHK.

35. BTopuyHaga CTpPyKTypa HYKNenHOBbIX KUC/OT.

36. [Mpupoga MexKHYKNeoTUAHbIX cBA3eil. MexHykneotugHas cssasb B AHK.

37.  KoHopmaunoHHbIii aHanm3 AHK.

38.  ®usuyeckne mogenu AHK.

39. TpeTtunyHaa ctpykTtypa AHK. MexHykneotngHasa csasb B PHK.

40. MakpomonekynsapHaa cTpyktypa TPHK.

41.  ®usnko-xmmmyeckme ceoictea AHK.

42.  [eHatypauua u peHatypaums.

43.  KuHeTuKa pacnneTaHus 4BOVHONW cnnpanu.

44.  TepmogmHaMuKa nnasBfeHUs ABONHON cnvpanu (NepexofoB cnvpanb-Kny6oKk).

45.  TpouyeccuHr JHK n PHK.

46. Pennukaumns.

47.  TpaHcKpunums.

48. CwuHTe3s benka

49. [eHeTMYeCKuiA Kog,

50. TpaHcnopTHble PHK 1 cynpeccus.

51. Perynaums aKTUBHOCTU TeHOB.

52. KoHuUenuus «reH Kak efMHULA HacneiCTBEHHOCTU». XPOMOCOMbI - (M3NYECKME HOCUTENN
reHoB. Xvmuyeckasa npupoga reHos.

53. Crtpykrtypa reHoma. CTabunbHOCTb reHoma. lporpamma «[€HOM YenoBeKa»: O0XXuaaHus,
peasibHOCTb, NEPCreKTUBbI.

54.  OCHOBHOV NOCTYNaT MOMIEKYNSAPHOW 6uonorun. OCo6eHHOCTH TPAHCKPUNLAM Y NPOKapuoT U
aykapnot. CwuHTe3 u npoueccuHr pPHK, TPHK, un wnPHK. Manble Hekogupywowme PHK u
nHTepepupytowme PHK (siRNA).

55. TeHeTunuecknii kKoa. OCOBEHHOCTM MUTOXOHAPWANbHOIO FEHETUYECKOro Koga. AfanTepHas
ponb amnHoaunn-TPHK. MonekynspHble 0CHOBbI TpaHCNALMUW.

56. MonekynsipHoe CTpoeHue Siapa 3yKapuoTUYECKON KNEeTKM.
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57.  KOHTPO/Ib 3KCMpPECCUN TeHOB Y NPOKapnoT 1 3yKapuoT.

58.  YPOBHW KOHTPONS 3KCNPECCUM FEHOB: TPAHCKPUMUUOHHLIA, NMPOLECCUHTA, TPAHCASALUOHHBIN,
MOCTTPaHCASALUMOHHBIA. OnpeaeneHne cTabunbHOCTN GeKOB.

59. MonekynspHble OCHOBbl pennukaumm AHK © ee 6uonorumyeckas ponb. MonekynspHble
OCHOBbI penapaTuMBHOro cuHTe3a AHK.

60. KnouyeBad ponb MaTPUYHLIX CUHTE30B B MPOUCXOXAEHUU XXWU3HM Ha 3emne W 3BOMOLUN
XUBbIX CYLLECTB.

9. O6pasel, MOAY/IHOTO KOHTPO/IA
Bonpockl K MOgyNbHOMY KOHT PO/

[atb onpefeneHns NepBUYHON, BTOPUYHON, TPETUUYHON N YeTBEPTUYHOMN CTPYKTYpPbI 6efKa.
YT0 Takoe reHoMuKa 1 NnpoTeoMmnKa?

To Bam 13BeCTHO 0 nepBbIX paboTax Mo MOMEKYNSAPHOWA Bruonorum?

MepeyncnmTe OCHOBHble MeTOAbl WCCNeAOBaHWs, MNPUMEHSeMble B  CTPYKTYPHON
MOJIEKYNIAPHOI B1ONOTr UK.

YT0 Bbl 3HaeTe 0 MeTOfe renb-3nekTpogopesa?

UTto Bbl 3HaeTe 0 MeToae 6eNKOBOW Kpuctannorpagpum

Kak Haiitn B IHTepHeT 6a3y AaHHbIX 6e/1KOBbIX CTPYKTYp?

Mo KakMM KpUTepusM criefyeT BblOMpaTh CTPYKTYPbl B MEXAYHapPOAHOW 6a3e faHHbIX?
Kakast nHthopmaums COAePXMTCS B MONEKYNAPHOM (haline?

10. MMpuBeanTe Has3BaHWe W3BECTHbIX Bam nporpamm Bu3yanusaumm 6enkoBbIX CTPYKTYP
(MonekynapHou rpaukum).

11. B Kakom Buae MOryT 6biTb NpeAcTaBneHbl CTPYKTYPbl 6ENKOB UM UX YacTu B Mporpammax
BU3yanm3aummn (Ha npumMepe nporpammsl RasTop.exe)?

12. UTo no3sonseT genarb nporpamma susyanusaummn RasTop.exe?

13. OCHOBHble 3Tanbl MOMlyYeHWUs CTPYKTypbl 6efika MeTOAOM PeHTreHOBCKON 6efikoBoit
Kpuctannorpahuu.

14. OnuwinTe N3BECTHbIE BaM MeTO/bl BblpalMBaHUA 6e/IKOBbIX KPUCTa/OB.

15. MoyemMy An15 pacLUMPPOBKM aTOMHOW CTPYKTYpbl 6ENKOB UCMO/b3YHOTCA PEHTIEHOBCKME Nly4n?
16. MoueMy [ANd paclIMpPOBKM aTOMHOM CTPYKTYypbl 6e/KOB MEeTOAOM PEeHTreHOBCKOM
6eNKOBOW KpucTannorpagum Mcnosb3yrTcs 6eKoBble KpUCTanibl?

17. YTO NponcxoauT ¢ ydyamu, paccemBaemMbIMU CIOXKHbIMU 06beKTamn?

18. Kakne  UCTOYHUKM  PEHTreHOBCKOrO  W3/lyYeHWs  MNPUMEHATCA B 6eNKOBOWA
KpucTtannorpagpumn?

19. UTo Takoe anemeHTapHas fyeilka Kpuctanna. MapameTpbl sueiiku. KoopAuHaTbl Kakoro
aToMa Hago 6paTb 3a Haya/lbHble?

20. BekTop paccesHus. OnpegeneHvie. CBsA3b BEKTOPA paccesiHUA C YT/1IOM OTPaKEHUS.

21. Cdepa oTpaxkeHuin IBanbga. MocTpoeHne 1 cBoicTea. HanpasieHve Ha penekc.

22. MwunnepoBbl NAOCKOCTN OTPaXKEHMA. IMOCTPOEHNE N UHAEKCHI.

23. 3akoH bperra-Bynbpa.

24. CBA3b BeKTOpa paccesiHWs C YIrOM OTpaXeHWs 0T MuinepoBbIX MIOCKOCTER, C
HanpasneHVEeM NIOCKOCTEN U C MEXMNIOCKOCTHLIM PacCTOSHUEM.

25. MpuHUKMN paboTbl PEHTrEHOBCKOro MOHOXpPOMATOopa.

26. 3aBMCUMOCTb MeXAy MHAEKCaMU MUJINIEPOBbIX MIOCKOCTEN M pacnonoXeHnem pedekca Ha
ondpakTorpamme.

27. Ycnosusa Jlaya. BbiBog Ha 0CHOBe 3akoHa bperra-Bynba.

28. MocTpoeHne 06paTHOW peLleTKM KpucTanna.

29. lMoyeMy HY>XHO npeLeccupoBaTb KpUcTans, YTobbl NONyUYnTL Habop pedeKcoB?

30. CsoiicTBa 06paTHON peLLeTKn KpucTanna.

31. CBA3b 06paTHOW peLLeTKy KpucTannia ¢ AugpakTorpamMmmoin.

HPWOD

© 0N O
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32. NHTepdepeHL s BOMH, pacCesHHbIX ABYMSA LeHTpamu

33. CTPYKTYpHbIV (hakTOp 3MeKTpoHa M atoma. CTPYKTYpHbI (DaKTop Kak BEKTOp Ha
KOMMN/IEKCHOW NA0CKOCTW. CoXKeHue CTPYKTYPHbIX (haKTOPOB.

34. CTPYKTYpHbI/ hakTop aToMa KakK ()yHKLMS KOOPAMHATbI aTOMa B 3/1EMEHTapHO fiueiike.

35. CTpYKTYpHbIiA (hakTOp pednekca.

36. CTPYKTYpPHbIA (hakTOp 31eMeHTapHOro 06bema KpUCTan/IMyecKom aueikm.

37. YpaBHeHWe CTPYKTYpPHOro (haktopa pegiekca Kak (DyHKUUW pacnpefeneHns 31eKTPOHHOM
MAOTHOCTY W ypaBHEHWE 3/IEKTPOHHOM NAIOTHOCTM KaK (OYHKLMMN CTPYKTYPHbIX (haKTOpPOB ped/ieKCoB.
38. MepeuncnuTe aTanbl pacyeTa pacnpegeneHns 3MEKTPOHHON NAOTHOCTUM B npedenax
3N1IEMEHTapHON A4YeiKN Ha OCHOBE aHHbIX O CTPYKTYPHbIX (hakTopax pedieKcos.

39. UTo Takoe KapTa 3N1eKTPOHHON NNOTHOCTU? Kak BAMSET paspeLleHme Ha KapTe 3/IeEKTPOHHO
NJOTHOCTM Ha pacrnosHaBaHWe CTPYKTYPbl MONEKY/IbI?

40. UTto Takoe npobaemMa a3 1 Kak OHa peluaeTcsi B 6e1KOBOIN KpucTannorpapumn?

41. MpousseanTe NOCTPOEHME XapKepa A/1d onpefeneHnst CTPYKTYPHbIX (PaKTOpoB 6efika 1 ero
N30MOP(PHO-3aMELLEHHbIX MPOU3BOLHbIX.

42 Mepeuncnute cunbl 6AVKHErO M AanbHero nopsaka B 6enKoBol rnobyne.

43. PaccKauTe Npo 3/1IeKTPOCTaTUYeCKe B3aMMOAENCTBUS NOHOB, VOH-AUMOMbHbIE U ANMOSb-
AUNOMbHbIE B3aMMOAENCTBUS.

44, PacckaxuTe npo B3aMMOAeiCcTBUSA AUMOSb-UHAYLMPOBAHHBIA AMNOMb 1 NPO CWbl JIOHAOHA.
45, Yem oTnnvaroTcs B3anmopeictensa BaH-gep-Baanbca n JloHaoHa?

46. Kak n3meHseTcs aHeprua cUCTeMbl NMPU CONMXKEHUU ABYX He3apsXKeHHbIX aTOMOB?

47. Kak HaxopaT paguycel BaH-gep-Baanbca v yeMy OHM NpUBAN3UTENIbHO PaBHbl Yy aTOMOB
BOAO0pPOAa, as30Ta, yrnepoga v Kucnopoga?

48. YTO0 TaKoe cTepuYecKme orpaHnyeHnsa? PaccKaxuTe npo gnarpammy PamayaHgpaHa. P

49. HapucyinTe XvMuUYeckyto CTPYKTYpY y4yacTka MOMMNenTUAHON LUenu. YKaxuTe OCHOBHbIE
rpynnbl NOAMNENTUMAHOW Uenu (NenTuaHas cBA3b”™- KOHew 1 T.4.)

50. UT0 Takoe KOHCTaHTa guccoumanmm kucnotbl? pH u pK.

51 HapucyiiTe 1 06bCHUTE KPUBYHO AUccoumaLMm amMHOKUCIOTbI B BOAHOM pacTBope

52. UTo Takoe KpuBasa fuccoumanmmn benka. M303nekTpuyeckas ToUkKa.

53. XUMnYecKoe CTpOeHMe NoAUMenTUAHOM Lenun. YTo Takoe KOH(Mrypauus u KoHhopmayms
nonMNenTUAHON Lenn? YTo Takoe LMC- U FOL-KOH(Urypaumum?

54. MpuymHa rmbKoCTU NOAMNENTUAHON Lenw.

55. YT0 TaKoe BpallaTenibHaa NofBMKHOCTL?

56. BoKpyr Kakumx CBsi3eil BpalleHMe MOoAMNenTUAHON LenyM BO3MOXHO, a BOKPYT Kakux -
HeBO3MOXHO? Nouemy?

57. YT0 Takoe TOPCUOHHbLIE YT Ibl, KaK OHM 0603Ha4at0TCA?

58. Kak n3meHseTca aHeprns CUCTeMbI NPY N3MEHEHWUM TOPCUOHHOTO yrnia?

59. MepeuncnuTe cunbl 6AVKHErO 1 Aa/bHEro Nopsiaka B 6eNKOBOV MONMEKYe.

60. MepeyncnuTe U3BecTHble Bam anekTpocTaTUUeCKMe B3aUMOLENCTBUSA MEXAY XUMUYECKUMU
roynnamu.  Kak  3aBUCAT  CWAbl  3TUTX  3aUMOAENCTBMIA  OT  PaccTosHUA  Mexay
B3aUMOLENCTBYOLLMMMN 3/1eMEHTaMM?

61. UTO Takoe HeKOBa/IEHTHbIE B3aMMOAENCTBUA MeXAy aToMamu?

62. Kak 3aBUCUT 3HEPTNSA CUCTEMbI OT PacCTOAHUA MEXAY ABYMA aTOMamW, eC/iv Mexay HUMU
He 0bpasyeTcs XMmmyeckas CBsi3b?

63. Y10 Takoe paguyc BaH-gep-Baanbca? Yemy paBHbl 3TV paguycbl Ana yrnepoga, BoA0POAa,
asoTa v Kkmucnopoga? Kak nx Haxogar?

64. Moyemy nenTuaHas rpynna bbiBaeT B TPaHC-, a He B LMC- KOH(opmaLmmn?

65. UTo0 Takoe gnarpamma PamayaHapaHa?

66. MepeyncnnTe aHOMabHbIE CBOWCTBA BOAbI, 3aBUCALLME OT 06pa3oBaHNs BOAOPOAHbIX CBA3ENA.
67. YTo Takoe BogopoaHas cBs3b? YTo Bbl 3HaeTe 0 ee CBONCTBAX?

68. Kak MOXHO onpegennTb 3KCNepuMeHTalbHO 3HEPTUI0 BOLOPOLHON CBA3N?

69. lMpocTpaHCTBEHHAA CTPYKTypa Nbaa U BOAbl.
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70. KaK n3meHseTCcs 3Heprns CUCTeMbl NPU PaCTBOPEHMM B BOAE HEMOMSPHbLIX MONEKYN?
YTto Takoe rmapodobHoe B3anMOAENCTBME?

10. O6pa3seL, 3K3aMeHaLMOHHOTo buneta

FOY BMO «JOHELKNA HALUOHANbHBLIA YHUBEPCUTET»
Buonornueckuii akynbtet

HanpasneHne noaroToOBKM: 06.04.01 Bronorus

MarucTepckas nporpamma: brousmka

MporpamMmma noAroTOBKMK: akajemMuyeckaa marucrTpaTypa

CemecTp i

YuyebHas gucumunavHa MonekynspHas 6uogu3snka
BUNET Nel

1 Metogn TeHcopga onpeaeneHns pasHOCTM CBOOOAHONM 3HEPrun AeHaTypUpOBaHHOMO U
HaTMBHOro 6enka no AgeHarypawuun B paCTBOPe MOYEBUHBI.

2. dn3nko-xmmnyeckne ceoinctea AHK.

3. BnusiHne BHELWWHMX (haKTOPOB Ha CTPYKTYPY U CBOMCTBA G1OMaKpOMOEKY/1.

4. 3amava.

YTBepXAeHO Ha 3acefaHun Kagenpoin 6uodusnkm, npoTokon Ne or“ "~ 20T

3aB. Kaespoit
lNpenopgasatenb

KpuTepun oueHMBaHNA 3K3amMeHa

Homep 3agaHus KonnyecTBo 6annos
3afaHue 1 10
3afaHue 2 10
3agaHue 3 10
3afaHue 4 10

Bcero 40 6annos

11. O6paseL, TeCTOBOro 3afgaHuns (Npu Haamuum)

12. Kputepuu oueHnBaHNA

Mo Kypcy npefnonaraetcs NpoBefeHNe MOAY/NIbHOrO KOHTPONSA, BbIMOSHEHME N1a60PaTOPHbIX
M NPaKTUYEeCKNX paboT, MHAMBMAYANbHOW paboThbl U 3K3aMeHa. JK3aMeH CAAl0T CTYAEHTbI C Lenbo
MOBbILEHNS  pelnTWHra.  Pe3ynbTaTbl  MPOMEXYTOYHOW  aTTecTauuy  OLEHWMBAKOTCA MO
rocyfiapcTBeHHO Wwkane u wkane ECTS.

PacnpefeneHune 6ann0B, KOTOPbIe MOTYT NOAYYNTb CTYLEHTbI B MPOLECCe U3YyYeHUA

ANCUUNINHBI
OpraHu3aunoHHo CPC
y4ebHas paboTa cTy/eHTa NHauBuayanbHas MogaynbHbI KOHTPO/b
paboTa
max 60 6annos max 30 6annos max 10

6annoB
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Co0TBETCTBME rocyapCTBEHHOW LUKa/bl OLeHNBAHUSA
aKageMn4yecKoi ycnesaemocTu u WwkKansl ECTS

OueHka
OueHka  no 100-6annibHOM OueHKa No rocyapCTBEHHON WKane OueHka no
no wkane  LwWkane, KoTopas (3Kk3ameH, AnddepeHLMPOBaHHbIN rocyaapCTBEeHHOM
ECTS [encTeyeT B 3a4er) LwKane (3a4er)
[JoHHY
A 90-100 5 (0TAnYHO) 3a4TeHO
B 80-89 4 (xopoLLo) 3a4TeHO
C 75-79 4 (xopoLLo) 3a4TeHO
D 70-74 3 (yLOBNeTBOPUTESBHO) 3a4TeHO
E 60-69 3 (Y40BNETBOPUTENBHO) 3a4TeHO
EX 35.59 2 (Hey0BNETBOPUTENBHO)C He 334TEHO

BO3MOXHOCTbHO MOBTOPHOW caun

2 (HeyLOBNETBOPUTENBLHO)C
BO3MOXXHOCTbIO NMOBTOPHOIA cauun npu
F 0-34 P A P He 3a4TeHO
ycnosum 06s3aTesibHOro Habopa

[IONONMHUTENbHBIX 6a/1N0B

13. MaTepunanbHO-TeXHUYeCcKoe obecneyeHne y4ebHOro npouecca.

JNleKUMOHHbIe  3aHATMS NPOBOAATCA B ayauTopuu, 060PYAOBaHHOW MenoBOW WM
WHTEPaKTUBHOW  [OCKOW, MNPOEKUWOHHbIMWA  CpPeAcTBaMM U 3KpaHOM. [lpakTuyeckue W
nabopaTopHble 3aHATMS MNPOBOAATCS B Y4yeOHOM nabopatopum 6MOGM3MKK, 060pYL0BaHHON
crneLmnanm3npoBaHHbIMIU nNpubopamu 418 NPOBeAeHUS UCCNefoBaHWN, peakTuBaMu, KOMMbHOTEPOM
C AOCTYNOM K ceTu VIHTepHET, n1abopaTopHbIMU CTONIAMU, JOCKOMA.

14. PekoMeHOBaHHaa nutepaTtypa
OcHoBHaa nMnTepaTypa

1 KopHueHko B. O. OCHOBbI MONEKYNAPHOW OMOMU3INKN [SNEKTPOHHBIA pecypc] :
yuyebHo-meTogmyeckoe nocobue / B. O. KopHueHko, C. B. becnanosa ; FOY BIMO "[oHeuknii
HaUuMOHaNIbHbIA yHUBepcUTeT", Buonoruyecknin (akynoteT, Kadenpa 6uvopusvku. - [OoHeuK :
[oHHY, 2017. - 9neKTpoHHbIe AaHHble (1 daiin).

2. brnogmanka makpomosnekyn [SNeKTPOHHbIA pecypc] : y4yebHoe nocobue / [cocT. C.
B. becnanoBa, B. O. KopHueHko] ; FOY BMO "[OHeLKWi HalMOHaNbHbIA YHUBepCUTET",
buonoruyecknin thakynotet, Kagegpa 6uodpusmkn. - LoHeuk : JoHHY, 2017. - 3NeKTPOHHbIE
AaHHble (1 daiin).

3. becnanosa C. B. dnekTpuyeckune ABneHns B bruomembpaHax [SNeKTPOHHbIN pecypc]
: yuebHoe nocobue / C. B. becnanosa, B. O. KopHueHko; FOY BIMO "[OHeuKNin HauMOHa bHbIl
yHuBepcuTeT", Buonorudecknii dakynotet, Kadespa 6uogpumsmkn. - LoHeuk : JoHHY, 2017. -
ANeKTPOHHbIE AaHHble (1 daiin).

4. brnogmanka membpaHHbIX NpoLeccoB. TpaHCNOPT BELLECTB 4Yepe3 OGMONOrnMYecKyto
MembpaHy [3neKTpOoHHbIA pecypc] : yyebHO-meToAMYeckoe nocobue / [cocT. C. B. becnanosa, B.
O. KopHueHko] ; TOY BIIO "[oHeUuKUA HaLMOHaNbHbIA YyHUBEPCUTET", Bruonornyeckuii
thakynbTeT, Kadeapa 6nogmsmkmn. - [oHeuk : JoHHY, 2017. - 3neKTpoHHbIe AaHHble (1 daiin).

S. Becnanosa C.B. buogusnyeckme MeTodbl MCCNefOBaHUA OMOOTMYECKUX CUCTEM.
YacTb 1 [3neKTpoHHbIA pecypc] : yyebHO-meToAmMueckoe nocobue / C. B. becnanosa u gp. ; FOY
BMO "[OHeuKWA HauWOHaNbHbIA  yHUBepcuUTeT", bBuonormnyecknin  akynoTet, Kagenpa
6rodusnku. - [oHeuk : JoHHY, 2017. - DneKTpoHHbIe AaHHble (1 caiin).
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[ononHuTtensbHas

1 MxakcoH M. B. MonekynsipHaa u KnetouHas 6uodusmka / M. b. [XaKCOH ; nep. C aHr/.
A. M. Casuukoro, A. L. XXypasnesa. - Mocksa : Mup : BUHOM. Jla6opatopusi 3HaHuii, 2009. -
551 c. (3 3K3.)

2. Py6uH A.b. Brogunsmka [TekcT] : yuyebHUK ANA CTYAEHTOB BbICLLIMX YUYEBHbIX 3aBefeHWA,
obyvatowmxcs no HanpaeneHmto 020400 (020200) "Buonorma™ u cneumanbHoctn 020207
"Buotmsunka” : [B 3 1] / A. B. PybuH. - MockBa: WHCTUTYT KOMMbIOTEPHbLIX WUCCNeA0BaHUN;
MxeBck, 2013. (1 3k3)

3. OcHOBbI MOJIEKYNSIPHOW Guonornu KneTku : yueb. nocobue / b. Anbbeptc, . bpeid, K.
XOMNKKH © ap. ; nep. ¢ aHrn. nog pea. C. M. Tnaronesa, [. B. Pebpukosa. - Mocksa : BMHOM.
Nab6opatopus 3HaHuin, 2015. - 768 c. (3 3K3.)

4. CoBpemMeHHble npobnembl 6uonorun (bnodusnka) [SNEKTPOHHbLIA pecypc]: y4vebHoe
nocobue / [cocT. B.O. KopHueHko, C.B. becnanoBa]; FOY BIMO [oHeuKWiA HauuoHaNbHbINA
yHuBepcuTeT, Buonornyecknii akynbTeT, Kadegpa 6uodpmsvkn. - LoHeuk: AoHHY, 2017. -
ANeKTPOHHbIE AaHHble (1 daiin).

5 KamkuH A. T. ®u3monorns n MonekynspHas 6uonornsa MemopaH KneTok : yyeb. nocob. ans
cTyfeHToB Meq, By30B/ A. . KamkuH, N. C. Kncenesa. - Mocksa : Akagemus, 2008. - 585 c. (1 3k3.)

15. MH(hopMaLMOHHbIE pecypchl

http://www.donnu.ru/ecolog/archiv - ApxuB HOMepOB >XypHana [Mpob6iemMbl 3KONOTUU U
OXpaHbl NpUpose TeEXHOreHHOro pernoHa (JoHHY)

http://www.donnu.ru/vestnikA/archive - ApxuB HOMepoOB XypHana BecTHukK oHHY Cepus
A EcTecTBeHHble Hayku (JoHHY)

http://dbs.com.ru/index.php/prombotanika - ApxvB HOMepPOB >ypHana [MpOoMbILLNEHHAS
6oTaHuKa (4B6C)

http://erg.biophys.msu.ru/wordpress/study -  martepuansl ERG  Research  Group
Na6opatopus TeopeTnyeckoin uopmsnkn (MIry)

http://mondnr.ru/ - MwuHucTepcTBO 06pas3oBaHWs W Hayku [oHeukoi HapofHol
Pecnybnuku

https://www.donippo.org/ - TOY AMNO «[OHeuUKUin pecnyO6NMKAHCKUIA  WHCTUTYT

[OMOMHUTENBHOrO Mejarornyeckoro 06pasoBaHuN»

http://resobrnadzor.ru/ - Pecny6nmnkaHcKas cnyx6a Nno KOHTPOMAK W HaA3opy B cdepe
06pa3oBaHuns 1 HayKu

http://library.donnu.ru/catalog/ — OneKTPOHHbIA KaTanor+ 3 3NEeKTPOHHbIE KapTOTEKM
HayuHon 6nénmotekn AoHHY

http://repo.donnu.ru/ —3NeKTPOHHbIA apxne [oHHY (penosuTopuit)

http://dl.donnu.ru/ —Peno3nTopuin 3neKTPOHHbIX Kypcos 1

http://dl-test.donnu-support.ru —Peno3nMTopuin 3NEKTPOHHBIX KypcoB 2

http://online.donnu.ru —CepBep BMAeOTPaHCNALNI

http://nc.donnu.ru/nextcloud —KopnopaTrBHOe 061a4yHOe XpaHUNLLE

http://vconf.donnu.ru —CepBep BNAEOKOHDEPEHLNIA

http://elibrary.ru/ —HayuHas anekTpoHHasa 6ubnunoteka (HIB) eLibrary

https://dvs.rsl.ru/ —3nekTpoHHas 61bMOTEKA AnccepTaLmil

https://www.biblio-online.ru/ —3nekTpoHHO-6MbANOTEYHaA cuctema «36C FOPANT»

http://www.bookonlime.ru/ —OHnaiiH-cepBuc «Book on Lime» oT OO0 «KHWXHbIA A0M
YHUBEpCUTETa»

http://biblioclub.ru/index.php?page=main_ub_red —3BC "YHusepcuTeTCcKasa 6ubnmoTeka
OHManH"

http://www.book.ru/ —3nekTpoHHasa 6ubnuoteyHas cuctema BOOK.ru

http://www.znanium.com/ —3neKTPOHHO-6MBNMOTeYHaa cucTema Znanium.com


http://www.donnu.ru/ecolog/archiv
http://www.donnu.ru/vestnikA/archive
http://dbs.com.ru/index.php/prombotanika
http://erg.biophys.msu.ru/wordpress/study
http://mondnr.ru/
https://www.donippo.org/
http://resobrnadzor.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
http://dl.donnu.ru/
http://dl-test.donnu-support.ru/
http://online.donnu.ru/
http://nc.donnu.ru/nextcloud
http://vconf.donnu.ru/
http://elibrary.ru/
https://dvs.rsl.ru/
https://www.biblio-online.ru/
http://www.bookonlime.ru/
http://biblioclub.ru/index.php?page=main_ub_red
http://www.book.ru/
http://www.znanium.com/
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http://www.bibliotech.ru/ - 9nekTpoHHO-6M6MOTEUHAsA cucTemMa «bnbmoTex»

http://www.ibooks.ru/ - 9neKTpoHHO-61MbnnoTeuHas cuctema (96C) books.ru (AlbyKc-py)

https://dlib.eastview.com/ Polpred.com - ApXuB n3gaHuii POCCUIACKOI Hay4YHON NepuoanKu
B4 NcTtBbio (OO0 "NBUC)

http://www.polpred.com/ - O630p CMIW. ApxuB BaXKHbIX NybAnKaLmii

https://text.rucont.ru/ - OHnaliH-cepBUC «PYKOHTEKCT»

http://window.edu.ru/ - CB060AHbIA AOCTYN: «EAMHOE OKHO AOCTyNa K 06pa3oBaTe/lbHbIM
pecypcam»

bl*p://H36.pp/ - Hay4yHas anekTpoHHas 6ubnunoteka P® (HIB)

https://cyberleninka.ru/ - HayuHas anekTpoHHas 6umbnuoteka «KnbepneHnHKa»

16. NMporpammHoe obecreyveHune

1 Windows 7 PRO (kopnopaTtusHas nuueH3ns JOHHY Ne 46484614),

2. Microsoft Office (kopnopaTusHas nuueH3na JOHHY nuueH3nsa Ne 46472919)

3. Microsoft Visual Studio (nvMueH3us nporpammMbl DreamSpark gns BbICLUMX Y4e6HbIX
3aBefieHNIA)

4. NuueHsnn GPL, Apache, BSD ans cBo604HOr0 nporpaMMHOro obecrneyeHums:

- FreelLab,

- Scilab,

- R Studio,

- Free Pascal,

- AHTUBMpYC Kacnepckoro,

- Adobe Acrobat Reader,

- XxPDF.

Paboyasi nporpamma paccMOTpeHa W nepeyTBepXeHa Ha 3acefaHnn Kadenpbl 6UODU3NKN C

n3MeHeHUAMU (6e3 n3aMeHeHui) Ha 201 rog.
lMpoTokon Ne ot *“ 7 20 T
3aB. Kaegpoii C.B. becnanosa

Pabouyas nporpamMma paccCMOTpeHa M NepeyTBepXeHa Ha 3acefaHun kagenpbl 6MoPU3NKM ¢
n3meHeHUAMU (6e3 n3MeHeHmin) Ha 201 rog.
lMpoTokon Ne ot *“ 7 20 T

3aB. Kaegpoii C.B. becnanosa


http://www.bibliotech.ru/
http://www.ibooks.ru/
https://dlib.eastview.com/%20Polpred.com
http://www.polpred.com/
https://text.rucont.ru/
http://window.edu.ru/
https://cyberleninka.ru/

