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1. Henn m 3a5a4n H3YYeHUS THUCHMILTHHD

Kypc «Metopl Xxumun 6ekay MOCBSIIEH, MPEX/IE BCETro, METOIaM XHMHH GENIKOB, a TAKIKe
XUMHM O€JIOKCHHTE3UPYIOIIEro anapara JKMBBIX KJIETOK, BKIIOYAs HYKICHHOBBIE KHUCIOTHL H
ABJIIETCS COCTABHOM 4YacCThI0 00pa3oBaTENbHOW NPOrpaMMBbl ACIUPAHTYPHI [0 CHEIHATBHOCTH
1.5.3. «Monexynsapuas Guonorms». Kype paccuutan Ha acnMpaHTOB, CHEIHATH3UPYIOLIXCS B

obnacTé MOJNEKYIApHOH OGHONOTMH, W HAYYHBIX COTPYJAHMKOB, HAUMHAIOMMUX paboTaTh B 3TOM
obmact.

B kypce mexkuui [JaeTcs KpaTKOe NPEICTABICHHE O XHMHYECKOH CTPYKType OElKOB M
HYKJIEHHOBBIX KHCJIOT (CBOMCTBAX aMUHOKHCIIOT M HYKJICOTHIOB, TIOJMIIENTHIHOM ¥ HYKIIEOTHIHOMH
LensX, CBOHCTBAX JaHHBIX OuonoiumepoB). ONUCHIBAIOTCS OCHOBHBIE XMMMYECKHE METOJBL,
KOTOPBIEC IPUMEHSIIUCH BUEPaA U UCIIOJIB3YIOTCSA CETOIHS JUIS BBIJICTCHHS U UCCIIEN0BAHIH OEIKoB U
HYKJICUHOBBIX KHCIOT. [IpoBOJMUTCS CpaBHUTENBHBIA aHANM3 BO3MOXHOCTEH H HEIOCTATKOB

Pa3IMYHbIX METOJOB, HMCIIOJIL3YEMBIE NPH M3YyYEHHH CTPYKTYphl ¥ (GYHKIUH OENKOB
HYKJIEMHOBBIX KHCJIOT.

Llenu. B pesynsTaTe OCBOSHHUS MUCLMIUTMHEL 00YYaOMMiCS TODKEH 3HATH MPEIIE BCETO, METOIBI
XUMUA O€NKOB, a TakKe XUMHH OCIOKCHHTE3MPYIOLIEro Aarnmapara JKMBBIX KIETOK, BKIIOYas
HYKJIEHHOBBIE KUCJIOTHI.

3apauu. Ilonydenue mpejacTaBIEHUH O XHMHYECKOW CTPYKType GENKOB M HYKIEHHOBBIX KHCIIOT
(cBOMCTBAX AMMHOKHCIIOT W HYKJICOTHIOB, IIOJMIIENTHIHON U HyKJICOTHIHOM IEMsX, CBOWCTBAX
JaHHbIX OHMOIONMMEPOB); OCHOBHBIX XHMHYECKHX METOJaX, KOTOphle NPHMEHSINCh BYepa H
HCIOJBb3YIOTCS CErOMHs JUIs BBIJICNICHHS W MCCIEJOBaHUN OENKOB M HYKIEHHOBBIX KHCJIOT;
CPaBHUTENILHOM aHAJIN3e BO3MOXKHOCTEH ¥ HEJOCTATKOB PA3IHYHBIX METO/OB, HCIIOIb3YEMBIE TIPH

M3YYEHHH CTPYKTYpel W (QyHKUHM OCIKOB W HYKIEHHOBBIX KHCJIOT. YMEHHE WHCIIONB30BaTh
MOJIy4EHHbIEC 3HAHUS.

Hucuynnuua seisiercs: pakyIbTaTHBHOM.
Kypc «Meronsl xumun Gejka» HEMOCPE/CTBEHHO CBS3aH C PSAOM JAPYTHX KypCoB
NpOrpaMMBI IIOCIEBY30BCKOTO MPO(ECCHOHANBHOro 06pa30BaHms MO MOJIEKYJISIPHOM GHOIOIHH:
«IIpHHLAIBI CTPYKTYPHOI Opranu3anuy GENKOB U HyKIEMHOBBIX KHCIIOT,
«buocunTe3 GenKa 1 ero peryJssius»;
«Du3MYIECKHE METO/IBI B MOJIEKYJISIPHON GHOIOrMH»
M JIOJDKEH IIPOBOJUTHCS [TapaJUIEIIFHO C HUMH.
O6mas tpynoemkocts Kypea — 2 3ET, u3 HuX jekuun — 36 9acos.

2. Copaeprkanue QTHCHHIUINHBI (MOXYJIsI)

1. Beenenue.

*  beiky, HyKJIEMHOBBIE KMCIIOTEI U MOJIEKYTISIpHAst OHONOrKs (KpaTKas HCTOpHYEcKas CIPaBKa).
Ponb Genkos u HyknenHOBBIX KucioT (HK) B JKM3HM M 9BOJIONME OpPraHH3MOB. Pa3BuTHE
METOJIOB XMMHH U UX PUMEHEHHE JUIA H3YIEHHUS CBOMCTB GHOTOTHYECKHX MAKPOMOJIEKYIT;

¢ PasHooGpasue Genkos u HK: mpocreie u cnoxusie 6enku, 6uomormaeckue nentussl, JTHK u
PHK. Knaccuduxanmus 6enxos u HK;

¢ Crparerust usyyeHus O€NKOB H HYKJIEHHOBBIX KHCIOT. CBOWCTBA OHOJIOTHYUECKHX

MaKpoOMOJIeKyl ((u3MKo-XMMHYECKHEe CBOMCTBA, CTPYKTypa W (DYHKIHA) W HAKOILICHHBIH
apceHal MeTOJI0B JIIS MX HCCIICAOBaHUSL.

2. Xumudeckasi CTPYKTYpa 6eIKka ¥ HyKJIEHHOBOI KHCIOTHI.



3.

CrpykTypHasi opranusanus GEIKOB U HYKIEHHOBBIX KHCIOT: AMHUHOKHUCJIOTBI, HYKJICOTHIBI U
HOJIUMEpHAs 1ENb, MOHATHE O IEPBUYHOH CTPYKType M JAPYIHMX YPOBHSX OpraHM3aluH
OHONOrMIECKMX MAKPOMOJIEKYII, MOHOMEDEI, OJTHTOMEPBI X KOMIUIEKCEL,

[loustne 06 amMMHOKHMCIOTAaX, CTPyKTYpa M cBoiictBa. PasHooGpasie aMHHOKHUCIOT ¥ HX
knaccupukanys. [IpoTeHHOreHHBIE W HENPOTEMHOTEHHBIE AMHHOKHUCIIOTEL. Crepeon3oMepsl.
KucnoTHO-0CHOBHBIE CBOMCTBA ¥ PACTBOPHMOCTh AMUHOKMCIOT. THIEI 6GOKOBBIX TpyIIIL.
IIposiBIeHwE CBOMCTB aMHHOKHCIIOTHBIX OCTATKOB B Geke.

Ionsitne 0 HyKJIEOTHNAX, CTPYKTYpa U CBOMCTBA. KOMIIOHEHTH HYKJICOTHIOB. PasrooGpasue
HYKJICOTH/IOB ¥ WX Kiaccuukaiws. OCHOBHBIE 1 MUHOpPHEIE HykieoTu s B HK. ITpossienue
CBOMCTB HYKJICOTHAHBIX ocTaTkoB B HK. Pomb HyKIeoTHZOB W HX IIPOM3BOMHBIX B
METaboNIHU3Me KIIETKH.

Beigesienne 1 04ncTKA 6JIKOB M HYKJIEHHOBBLIX KHCJIOT.

O6opynoBanue u peakTHBBL UHCTOTA POBENCHHUS SKCIEPAMEHTA,;

Ocobernoctu Bhyienenus GenkoB u HK U3 pasHbIX GHONOTHYECKHX OGHEKTOB (9yKapHOTHI,
Me30(QHuIbHbIE GaKkTepuH, SKCTPEeMOQMIBHBIE apXed W GAKTEPHH, MTAMMBI-IPOYIICHTEL).
MeTtojp! paspyleHus KIETOYHOM CTeHKH ((pU3HYECKUH, XMMUYECKHHA 1 SH3UMAaTUYECKUH ),
MeTozb! IpeaBapUTENBEHOM 0YMCTKH 06pasia:

UCHTPU(DYIUPOBAHHE M 3afadd, KOTOPHIE MOMHO PEIIATh OSTHM METOZOM. Bujsl
LEHTPH(YTUPOBaHHUS;

ouKcTKa 00pasia, OCHOBaHHAS Ha PA3JIMYUK B PACTBOPHUMOCTH OENKOB, HYKIEHHOBBIX KUCIIOT 1
JPYTUX KIETOYHBIX KOMIIOHEHTOB;

u3buparesbHas JIeHaTypanus, Kak crocod ounctku 6enxos uwimu HK;

0YUCTKa OMONOIIMMEPOB C UCTIONB30BAHKUEM (PEPMEHTOB;

MOArOTOBKA 06pasiia st MOCIEAYIOUIMX STAOB OUUCTKH.

Marepuansl ¥ OCHOBHOe ofopynoBaHue xpomarorpaduu. Xpomarorpadmdeckas OYHCTKA
6ronomumepos. OcHoBHEIe MpUHIMILL PacipesenuTensnas xpomarorpabus B xuuKoi dase u
B TOHKOM cjoe. Azxcopbuuonnas xpomarorpadus. I'mapodobuas xpomarorpadus. I'ens-
xpomarorpadust, sadpdexr monexysprHoro cuta. MonoobMeHHas XpoMarorpadus, aHHOHHUTEL,
KaTHOHUTEL A(unHas xpomarorpadus, IPUHIKI ¥ BO3MOKHOCTH. TeXHUKA SKCIICPHMEHTA.
Beicokoaddexrupras  xumakoctHas — xpomarorpadus. HPLC, FPLC. IlpuHumn wu
obopynoBanue.

Hcnons3oBanne it ouucTkE GeNKa mosypoHALaeMEIX MeMOpaH.

OS¢ dexTrBHOE COUETaHHE XPOMATOTPAYHIECKHX H IPYTHX METOIOB JUISi OYUCTKH Buomonexyi.
DakTOpBI, BIUAIONIME Ha KAYEeCTBO H KOJIMYECTBO BHIIETCHHOTO 06pasia.

Kpucrammsanus 6enkos wiu HK kak cnoco6 ux 0YncTKH.

Kak u3bexars nHakTupanun GHOMOIIEKYIIBI (CTPYKTYpHBIE MM (DYHKIIMOHATBHBIE U3MEHEHNUS,
THPOJIA3 ¥ MOAU(DUKALIUK) TIPH €€ BEIICICHHU.

JaexTpodopes VIS AHATN3A U OYHCTKH OHONOJHMEDOB.

Onexrpodopes Genkos u HK (ucropmueckas crpaska). Ilonumepnsie renm, Kax cpea yis
sneKTpodopesa OHONOTHIECKHX MaKPOMOJIEKYJI;

3onanbHbl dnekTpodopes. Merox Jleiimnu. CryneHuaTsiii ¥ rpagdeHTHbLH aJIeKTpodopes B
[TAAT;

JnekTpo(hopes B AEHATYPUPYIOIIHX U HEJCHATYPUPYIOIIMX YCIOBHSIX;

HBymepHbiii  snextpodopes, wu30sIeKTpOdOKyCUpoBanue, Meron O’®apperia, Ipyrue
BapHaHThl JIByMEPHOTO 3neKkTpodopesa B [TAAT;

Mapxkepsl, TuupyIONIAe KPacHTEN! ¥ BU3yaTH3aIMs TIOJIOC,

AHaI3 1 MCTIONB30BaHKe 00pasIa Mocle ero 3MeKTPohOPETHIECKOTO PA3LEIeHIS: BEIIEICHHE
oOpasia u3 rejist, epenHoc obpasna Ha MeMGpany, paguoanTorpad.



IIpenaparuBHplit 21eKTpPodopes B MOMMAKPUIAMHUIHOM Tejie. O6opynoBaHre U BO3MOIKHOCTH
METOJA.

Xapakrepucraka 06pasua M MOATOTOBKA €ro K MCCIET0BAHMSIM.

MeTonbl IpUrOTOBIEHUS 006pa3uos 6enkoB 1 HK st ncenenopanmii:

Mertonsl  koHneHTpHpOBaHHs. OcaxJeHne COoNIMY, OPraHUYeCKMMH PACTBOPUTEISIMH |
nojuMepaMu. Y ibrpadmuisrpanust. Jinodpunusamnus.

PactBopenue ocagkos 6GenkoB wmm  HK (nemarypaums w peHarypauus). YpaneHue
HHUSKOMOJICKYJIDHBIX ~ BEIUECTB M3  pacTBopa  (WepeocaxeHWe, JMalu3  depes
IOTYPOHMIAEMYIO MeMOpaHy MM Xpomarorpaduyeckoe 06eccoIuBanue).

Onpenenenue koHneHTpanuu 6enka win HK B pacTBope:

Onpenenenne konudectsa Genka mo asory wim HK mo dbocdopy;

Konopumerpuueckue MeTomsr;

CnextpodoToMeTpryecKre METOJBL.

Metobi, mo3BosIsIOIIIE OLEHUTS YMCTOTY Mperapara buomornexyr:

AHAIMTAYECKOE YIbTPALCHTPU(YTHPOBAHHE resib-xpomarorpagus, snexkrpodopes B [TAAT,
onpezeneHue N- 1 C-KOHIEBBIX aMHHOKHCIOTHBIX OCTATKOB, Macc-CIIeKTPOMETPHSI.
AMHHOKHCITOTHEIH cocTaB GeNKka: KMCIOTHBIA W INENOYHOM THJIPOJIM3, UX O0COOEHHOCTH,
IPEUMYINECTBA W HEJOCTATKY;

AMAHOKHCIIOTHEIH aHAJIM3aTOp, COBPEMEHHBIE MOJIEIH, 4yBCTBUTENBHOCTE ((ayopeckamun u
0-(TaNeBBIH AUABAETHL, Ta303KUIKOCTHAS Xpomarorpadus);

Hykneorunusiit cocras HK: xumuueckuit u gepMenTaTHBHBI TUIIPOJIA3, METOABI pa3eeHus
HYKJIEOTHZIOB M olpenenenus cocrasa HK.

Onpenenenne nepBu4HOl cTPYKTYpBI Geiika.

Onpenenenne N- 1 C-KOHIEBBIX AMUHOKHCIOTHBIX OCTATKOB: JMHHATPO(EHUITBHBIH,
NaHCHJIBHBIA METOIBI, THAPA3HHOIN3, AMUHO- ¥ KapGOKCHIIEIITHIA3ML;

Meronpl GpparmMenTanuy noUNEnTUAHON HEnH:

XHUMAYECKHE METO/IBI CHEIH(UIECKOro pacIleruieHus 6eka. @akTopsl, BIUSIOMIUE Ha
creuduIHOCTh 1 5)GEeKTUBHOCTE pacIIeIIIeHUs! [IOJTIMEpa;

OH3MMaTHYECKHEe METO/IBI PACIIeIUICHHS GeKa. CroenupuuHoCcTs NpoTEas, NoHsATHE 06
OTpaHMYCHHOM M HCYEPTIBIBAIOIEM ruapouse. TpunTuueckuii ruaposus Gelka TOIbKO 1o
OCTaTKaM JIM3MHA UJIM apTUHUHA, WK [UCTEHHA,

MeTozipl pasnenenus u OUHCTKY HeNTHAOB. DUHIePIPUHT;

Ornpenenenne aMUHOKHCIIOTHOM MTOCIIEA0BATENEHOCTH GeKa:

[TocnepoBarensHas nerpafanus NenTHAOB 0 METOAY DMAHA U €ro COBpEMEHHEIE

Mo pukarmy. OCHOBHBIE IPUHIATIE PaGOTHI CEeKBEHaTOpa;

AJIbTEPHATUBHBIA METOJI OLPEIENICHHUS IEPBUYHOMN CTPYKTYPBI O€llka — CUKBEHC 110 TeHy.
IIpencrasnenue 0 XUMHYECKOM CHHTE3€ GEIKOB 1 MENTHIIOB. Cunresarop Meppudunma.

Onpeaenenne nepsuunoii crpykrypsr JHK u PHK.

XuMuyeckne METO/IbI (PparMeHTaIHH TOTHHYKICOTHTHON eI, Mopuduxarys HyKI€0TH0B
TIO @30THCTHIM OCHOBAHHSAM U PacUieTIeHHe TIOIMHYKIIEOTH/IHOM et

OH3MUMATHYECKHE METOBI (hparMeHTaIIHH MOJMHHYKIeOTHAHOM nenu. Crenuduyeckue u
Hecnenupuueckue Hykeassl. JJHKaser u PHKaszsr;

Omnpenenenne HyKI€OTUIHOM IOCITENOBATEILHOCTH JHK:

Meron Makcama-I'un6epra;

Merton Canrepa;

CoBpemenHnble BapuanThl cexpenupopanns JIHK u PHK, OcHoBHEIE [PUHIMMEI paboThI
CEKBEHATOPA.

[IpencraBnenne o xumuueckom cuntese HK.



9.

W3yuenne npocTpancTBeHHOi CTPYKTYPhI (e/IKa, ero Me;KMOJICKY ISIPHBIX KOHTAKTOB H
(YHKIMOHANBHBIX CBOHCTB XUMHYECKHMH METOXAMH.

Ob1was cTparerus u3yyeHus MPOCTPAHCTBEHHOM CTPYKTYpPBI M IPYTHX CBOMCTB Geka;
Xummaeckas Moau(pUKalUs aMHHOKHCIIOTHOTO OcTaTKa B Genke. 3aiauu, permaeMsie pu
Mopbukanun 6enxa. Mogudunupyromue arentsl. CrenupuuHOCTs PEaKIUy U TIONHOTA
Moupukamuu. Momdukalys aMHHOIPYIIIIBL, THOIBHEIX IPYTI IHCTEUHA M METHOHMHA,
MMHU/1a30J1a THCTH/IMHA, THAPOKCUIIBHBIX I'PYII CEPHHA H TPEOHUHA, MHAPOKCUIA THPO3MHA,
TpunTo(ana, apruHUHA U JIM3KUHA, ACIIAPATrHHOBOM M IIIOTAMHHOBOM KHUCIIOT;

BHyTpu- 1 MEXMONIEKyIApHBIE CIIMBKH. DOTOAKTUBHPYEMBIE Ar€HTH,

Hcnons3osanue Genka Kak uranga B ahGpunnoii xpomarorpadum;

Orpannyennsiii pepmMeHTaTUBHEIA rEaponus Genka. CrenuduunocTs i 3G GEKTHBHOCTD
npoTeas;

Cnenuduyeckoe pacuiernienne 6eka XUMHIECKHMH areHTAMI,

CpaBnuTeNbHOE pacIerUIeHHe WM MOAR(pHKAIMsA CBOGOHOr0 Geska Ui ero KOMIIEKCa ¢
APYTOoit MosieKyol (memoo foot-printing).

benkoBasi nHKeHepHsl.

3anauu 1 Bo3MOXHOCTH MeToza. Crermduyueckuii u Hecnienuduueckmii MyTarenes. [Ipumepsr
PasIHYHBIX IPHEMOB MyTareHe3a. Micronb3oBanye METONOB FEHHOM HHKEHEPHH 1Tl H3YUeHHUs]
CTPYKTYpBI Oenka (catim Hanpagnennvlii Mymazenes).

10. Usyvenue nmpocrpancTBeHHOi cTpykTypsl HK, ee MEKMOJIEKYJISAPHBIX KOHTAKTOB H

QYHKIHOHAIBHBIX CBOMCTB XMMHYECKHMH METOXAMH.
O6was crparerus u3y4eHus IPOCTPAHCTBEHHOM CTPYKTYPBI M ApYrux csoiicts HK;

Xumuueckue monupukanuu B PHK. M3ydyenne yKiaxu MONTHHYKICOTHIHON [N U
KOH(GOPMAIMOHHBIX H3MEHEHHIT B €€ POCTPAHCTBEHHOM CTPYKTYPE;

Hcnonssosanne PHK kax nuranza B adduanoit xpomatorpadum;

Ousumarudeckuit runponus PHK. Crenuduaeckue hepMeHTHL. BhispieHne 351eMeHTOB

MPOCTPAHCTBEHHON CTPYKTYPHI M y4aCTKOB, 3aMHINAEMBIX JPYTHME MOJIEKyTaMu. IIpoGuHT n
u3MeHenne Koupopmaruu PHK;

Tpanckpunmus PHK u ee mpousBoaHEIX in vitro. 3aqauu ¥ BO3MOXHOCTH METO/IA.
Ilpenaparusnas napaborka PHK. Bruecenue myranuii 8 PHK BHe KieTkw.

Myrtarenes: ecrecTBenHbIi (MOJIEKYIIApHAs SBOJIEOIKSA) H HCKYCCTBEHHBIH (HEOCO3HAHHOE
BMEIIATENBCTBO B XKUBbIC OpraHu3Msl U jlaboparopHbiit axcnepument). SELEX, SERF u zp.

3. IlepedeHr y4eOHO-METOAUYECKOr0 OOecHeYeHHs IS CAMOCTOSTEIbHOIM paboThI
ACIMHPAHTOB MO JHCUMIIINHE (MOIYJII0)

TumnoBsie KOHTDOJbHBIE 3a0aHUS 1JIfl MPOBeJACHHS TEKYHIEro KOHTPOJA YCINIEBAEMOCTH:

1. Ilepeunciure ypoBHU CTPYKTYPHO OpraHu3anuy 6eIKOB H HYKIEHHOBBIX KUCIOT
(c mpumepamn).
2. Kakoif aToM B IPOTEHHOr€HHBIX aMHHOKUCIIOTAX SIBISIETCS XHPaJIBLHBIM (M 4TO 3TO Takoe)?
3. Kakue onTudeckue n30Mepbl aMHHOKHCIIOTE BXOJIST B COCTAB IPUPOAHBIX OEJIKOB 1
nouemy?
4. CKoJIbKO XMpaILHBIX aTOMOB B MOJIEKYJIE TPEOHHHA?
5. Uem orimmyaercs pubo3a oT e30KCHPUO03BL: H306pasHTE CTPYKTYPHbIE bopmybr as
IIPOCTOTHI M HATVIIAHOCTH OTBETa. UTO TaKkoe HyKJI€03HA?
Haiite onpenenenne pH u pK. Uto Takoe usosnextpuueckas Touka (pl)?
Yro Takoe nonHOE Ipou3BeeHue Boapl? Yemy pasern pH 10 MM pactBopa NaOH?
Kaxkoii cymmapHbIii 3apsr (+ Wi -) GyIer uMeTs 6elioK, IMEIONHit pI=5.5,

% = o

5



B pacTBope npu pH=7.4 (1 mouemy)?

9. B uem cyTh runepxpoMuoro sdpexra?

10 [ladite onpenenenue Xxpomarorpaduu.

11. Tlepeunciure n3pectnbie Bam Buzb xpomarorpaduu (0 IPUHIMITY pas/iesieHus).

11 Bxparue onuimuTe IPUHLMIL, TEKAIHA B OCHOBE Ielb-(GHIbTPalH.

12 Ecnu Bei 3naete oTBeT Ha 1. 3, TO CyMeeTe CKa3aTh, YTO TAaKOE JOCTYITHEI 06BeM KOJOHKH?
B KokoM mopsijte IperoNoUTENBHO SMFOUPYIOTCS C TelTb-(UIbTPALMOHHON KOJIOHKH
Oenxm A, B u B, ecin: Mw(A) = 100 xJTa, Mw(B)=30 xJla, Mw(B)=20 k]la: 6e10k B
obpasyer romoumep?

13. BkpaTie onuumTe IpHHIKIL, JIeKaIKi B OCHOBE HOHOOOMEHHOIM xpomarorpaduu. Uro
TaKOe 0. ¥ KaKue 3HaYCHHUS MOXKET IIPUHUMATE STOT Mapamerp? Yto o3nagaer 0=07?

14. lono0OMEHHHK KaKOro TUIA HY)KHO UCIOIb30BaTh JUISl OYHCTKH GelIka, HMEIOIIEro pl 5,5,
B Oydepe ¢ pH=7,0?

15. Uro Takoe snexrpodopes?

16. ITepetmcnute ocHOBHBIE H3BECTHBIC BaM XHMHYECKHE BEIIECTBA, HCHOJIB3yEMbIE IIPU
opmuposanus renet 1 anexTpodopesa. Kakue resiu mpenMyInecTBEHHO HCIIONB3YIOTCS
mist anexrpodopesa HK, a kaxue — uist anekrpodopesa 6enkos.

17. Kaxum 06pa3oM MOXKHO PEryIMpoBaTh «IOPUCTOCTEY Tells M JUIS Yero 3TO HeoOX0MuM0?

18. B uem cocTouT rinaBHOE NPEUMYILIECTBO ABYMEPHOTO Teb-3IIEKTPO(OPE3a IO CPABHEHHIO C
OJIHOMEPHBIM?

19. K xakomy siiektposy (aHOy Wiy KaToJly) 6yAeT METPHPOBATh B TIONTHAKPHIAMHU/IHOM Telie
PHK B 6ydepe ¢ pH=6,5 u mouemy?

20. Kakue MeTOIBI HCTIONB3YIOTCS JUIS OLPE/IENICHHS KOHIIEHTPAINH OETKOB M HYKIICHHOBBIX
xuenoT? Kakue aMMHOKHCIIOTHBIE OCTATKH BHOCST BKIIAJ[ B OTJIONIEHHE GEIKOM CBETa IpH
JutHEe BOJIHBI 280 HM?

21. TlosicuuTe, KaK KOHIEHTpanus Oenka B pacTBope (B TEPMUHAX GOJIBIIE/MEHBIIE UITH
IpsAMO/06paTHOM IPONOPIHOHANBHOCTH) BIUSET HA BETMYHUHY €TI0 MOJIIPHOTO
KO3 QHUIHEHTA SKCTHHKIIME U OITHYECKYIO IIOTHOCT 06pasia.

22. Kakum 06pa3oM 0OBIMHO ONIPENeNsiOT aMAHOKHCIOTHEIH cocTaB (He [10CIIEIOBATENEHOCTH! )
nosnentrza. s 4ero uCnonp3yercst Npu 3ToM HUHTUAPUH ((iyopeckamMun)?

23. Yem otimuarotcst N- u C-KOHIIEBOM aMUHOKHCIOTHBIE OCTATKY B TIOJTHIIENITHIE OT IIPOYUX?
Kaxum 06pa3om MOXHO UX OIpeNeIUuTh?

24. Kakuie 0CHOBHEIE CII0CO0BI (hparMeHTaruy (THApoIIu3a) HOIUIENTHIA B KOHTEKCTE
Ompe/ieTIeHHs: aMHHOKHCIIOTHOM mocieroBarensHocT Bam ussectunt? [puseure
HEKOTOPLIE TPAMEPDI JIj1s 000UX.

25. B yem cyTb MeTO/Ia DMaHa JUls ONpee/IeHUs aMUHOKMCIIOTHOM ITOCIIeN0BaTeIbHOCTH
IoJtunenTuaa?

26. KakoBo mpenMyIIEecTBO HEIOCPEACTBEHHOTO OIPEIEICHUSI aAMUHOKHUCIIOTHOM
TOC/IEZI0BATEILHOCTH GeNka nepe/i TEOPeTHIECKOd (110 MOCIeA0BATENBHOCTH reHa)?

27. B ueM oTIIMYHE IIPAMOTO METOJ(d CEKBEHMPOBAHUS HyKIIEMHOBBIX KHCIOT OT HEIPSIMOTro?

28. Omummare nponece TBepAO(Aa3HOro CHHTE3a MOJMIIENTH/A i HA30BUTE €r0 IPEUMYIIECTBa
Iepe/i CHHTE30M IMOJIMNENTHAA Ha pubocomax.

29. Jlna yero Heo6XoAMMa 3aMIMTa AKTUBHBIX TPYIII U cuHTe3e Genkos u HK in vitro?

30. [l kakux 1eneit HCTob3YI0T XUMUYECKYIO MOAM(DHKAIAIO aMHHOKHCIIOTHBIX
0CTAaTKOB B Oenkax u nernruaax?

31. Hasosute Haun6oJiee peakiMOHHOCIIOCOOHYIO TPy (M COOTBETCTBYIONIHI OCTATOK) B
Oenkax, IpUBEATE KaKOH-THO0 IPUMED PEAKIIMH C ITHM OCTATKOM.

32. Kakum 06pazom (B 06TIeM BHJIE) MOYKHO IIPH TIOMOIIM XUMHYECKOH MOH(HKAIHH
YCTaHOBHTH OCTATKH, IMPEAIONIOKUTENBHO BXOSIINE B COCTAB KATATMTHYECKOTO IIEHTPa
(bepmenTa? [IpuBenute mpumep.

33. Kak ucnonssyercst mogudukanus mykineotunos PHK s OIIpeseNIEHHs calTa




cBsi3bIBaHus Jurana (6enka)? Kakum obpasom, momumo Momudukanuu ocHoanuii PHK,
MOKHO IOJIYYHUTH 3Ty HH()OPMAIUIO?
34. Yo Takoe (1 4eM OTIMYAIOTCS) BHYTPH- H MEXXMOJIEKYIISPHbIE XUMUUECKHE CITHBKE? Jist
4ero OHU UCIOJIB3YIOTCS?
35. IlpuBeauTe MPUMEpPH! XUMHYECKUX areHTOB, HCIONB3YEMBIX Ul CLIIMBOK. Kakoi o6t
TNPU3HAK JEJIACT UX NPUTOAHBIME 11 (POPMHUPOBAHHUS CLIMBOK?
36. Kakue Bujibl pU3H4ECKHX H XUMHYECKHX (PaKTOPOB MCTIONB3YIOT VIS PAHAOMHOTO
(HeHampaBJIeHHOTO) MyTareHe3a?
37. Kax nipu momomu merosia SERF MOxHO onpenennts, ¢ kakum dparmentom PHK
B3aUMOJICHCTBYET Hccienyemplii 6enok? Hapucyiire cxemy u naiite e mosTamnuaoe o6bICHEHHE.
38. Onmmute NpUHIKAI METO/Ia UIMMYHHOM 3JIEKTPOHHONW MHKPOCKOTIMM HA IIPUMEpE
MCCIIEIOBAHUS TTOJI0JKEH S puOOCOMHBIX GENKOB B pubocoMe.

IlpumepHbIe TEMBI 10KJIA/I0B:

1. Pasutre METOJIOB XMMUH M UX TIPAMEHEHHE JIJISl H3yYEHHS CBOMCTB GUONOTHYECKHX
MaKpOMOJIEKYJI

2. CpoiictBa GHONOTHYECKUX MAKPOMOJIEKYIT ((DPH3UKO-XUMUUYECKHE CBOMCTBA, CTPYKTYpa |
(GyHKIHA) 1 HAKOTIJIEHHBIN apceHaT METOOB JUISI HX MCCIIEN0BAHMS.

3. PasnooGpaswme Genkos n HK: npoctsie u cnosxubie 6enku, 6uonornueckue mernruass, JHK u
PHK

4. OcobennoctH BeIeneHus 6enxos 1 HK u3 pasHbIX OUOJIOTHYECKHX 00BEKTOB
5. Xpomarorpaduueckas ouncTka 6uononumMepos. OCHOBHbIE TPHHIHTIBL.

6. Kpucramnusamus 6enkos uinu HK kak crioco6 ux 0YuCTKH.

7. IlonsTre 00 aMUHOKHCIIOTAX, CTPYKTYpa U CBOMCTRA

8. IlonsiTHE O HYKIIEOTHIAX, CTPYKTYpa U CBOMCTBA

Tunosbie BONPOCHI 15t IPOBEXEHNUS IPOMEKYTOYHOI ATTECTALUN:

Paznoobpasue GenKkoB U HyKICHHOBEIX KHCIIOT. Kitaccuukanus u ee THIIBL

Xumugeckoe pacmervienne JIHK u PHK. OcobeHHOCTH ¥ BO3MOYKHOCTH.

Onpezenenne N- u C-KOHIEBBIX AMHHOKHCIOTHBIX OCTATKOB. 3a1at, PeliaeMbie METOOM.
KommonenTs! 6ekoB 1 uXx (GU3HKO-XMMHUYECKHE CBOMCTRA.

Hyxuneassl. Dr3umarugeckoe pacmemnenne PHK u JIHK. 3anaun, BO3MOMXKHOCTH 1 OTrpaHUYECHUA.
KoMIIOHEHTHI HyKJIEHHOBBIX KMCIIOT M MX (DH3UKO-XUMHYECKHE CBOMCTBA.

IIporeassl 1 uX MHrUOUTOPEL. DH3UMATHYECKOE pacIIeIieHue Gernka. 3anayn, pemaeMble METOIOM.
Dusuko-xuMuyeckue cBolcTsa Henkos 1 HK (BHyTpuMOeKy IsIpHBIe i BHEIIHHE (haxTopEI).
Xumuueckoe paciienenue 6enka. 3anaun, permaemMble METOIOM. W36panusie IpuMepEl.

Merozpl npeasapurensHOR ouncTkn 06pasua (6enka umt HK).

Cexsennposanue JIHK. Meton Makcama-I'un6epra (IpHHIET H 0COGEHHOCTH).

OcHOBHbIE THIIBI XPOMATOrpa(uIecKUX METONOB ouHcTKH GenkoB n HK (npuuumns: paszienieHus).

OunrepnpunT. ITocneoBarensHas Jerpagaas eNTHIOB 110 OnaMany (CEeKBEHUPOBAHUE).



I'enb-xpomartorpadus 1 Ipyrue METOMBI paselieHus MOJIEKyYII TI0 Pa3Mepy.

Cunres JTIHK umu PHK BHe kimeTkd (IPUHLMIIBI U IIPEMEPET).

VlonooGmennas, apunnas u Metamioxenaraas xpomarorpadun. [IPUHLHIEI METOIOB.
Crioco6e! cuaTE3a GENKOB M IIENTH/IOB (IPHHIAIIEI X KPATKas XapaKTepHCTHKA).
Ancopbuuonnas xpomarorpadus. MeTo/ipl KOHIEHTPUPOBAHKS MAKPOMOJIEKYIL.
Omnrryeckue cBoficTBa GHONONMMEPOB M METOIBI OlIpeieNienre KorIenTpanuu 6emka 1 HK.
Snexrpodopes B [TAAL" unu apyrux monumepax. Pasnoo6pasue moaxomoB.

Xumuyeckue moaupukanuu HK. Kpartkas xapakTeprcTka U peracMble 3aadm.
OKCIIepUMEHTAIIbHBIE 3a/1a9H, PeIaeMble METOZOM dJeKTpodopesa Momeky B ITAAT.
Xumuyeckue moaupukanuu 6enxos. [IpuMenenre u n36paHHbIE TPAMEPBL

MeTo/ib1, T03BOJISIIOIIKE OLEHHTh YUCTOTY IIperaparTa GuoMOeKyI.

Xumugecknit npobunr PHK. 3aiaun, pemaeMble JaHHBIM METOJIOM.

Onpe/ienenne aMMHOKUCIIOTHOTO cocTaBa GenKa (IPUHIKT U pellaeMBble 3a/1a4m).

Merozsl XumuH 1 OHOXUMHH, TIPEMEHSEMBIE ISt U3YYEHHS KOH(GOPMALMH MAKPOMOJIEKYIIbL.
Onpenenenne mykneorumaHoro cocraBa HK. Ocobennoctr rumpomusa PHK u JTHK.

BenkoBas HEXXEHEPUs: pallMOHAILHOE COBMEIEHUE TOCTHXEHUM METOOB XUMHUH, MOJICKYJISIPHOM
OHOJIOTMH W T€HETHUKH,

AMHHOKHCIIOTHBIH aHanu3aTop 1 CekBeHaTop (PUHLKIIL pabOTEN).

Mimmobuimmsanms Genka um HK (6enku n HK — nmuranzst B adduunoit xpomarorpadu).
Budynkimonanpneie peareHTh M UX IPEMEHEHHE IS n3ydenus Genkos u HK (mpumepsr).
Merox Conrepa B cexpennposannn HK (npusuun u pasoo6pasue HpUMEHEHHMS).

Pasznoobpasue BUIOB 1 HOPM aMHHOKHCIIOT, OGHAPYKEHHBIX B KIIETKAX (HanpuMep,
IPOTEUHOTECHHBIE ¥ HETIPOTEHHOTEHHEIE).

Konopumerpuyeckue METOIBI OIIpe/ieeH s KOHIEHTPaMy GHOOMAMEDOB. [TpuHIMTIEL 1
YyBCTBUTEILHOCTb.

PazuooGpasue BuzioB 1 popM HyKII€OTHIOB, OOHAPYIKEHHBIX B KIETKaX (HATPEMED, OCHOBHEIE U
MMHOPHBIE THUIIEI).

XHUMHYECKHE MO,I[Hq)HKaIIHH AMHHOKHCIIOTHBIX OCTATKOB, ITO3BOJIAIOIINE ITOBBICUTH
cneumb HYHOCTB IH3UMAaTHYECKOro THAPOIHA3a Oenka.

Myrarenes: ocHOBHbIE THITEI MOAUUKAIHY U UX 3PDEKT Ha KUZHEHHBIE TIPOLIECCHI.



OcCHOBHBIE METO/IBI PA3PyIICHHUS KJIETOYHOM CTEHKH (3aBUCUMOCTB BBIOOPA METOMA OT
SKCIEPUMEHTAIBHOHI 3a/1a4H).
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4. IlepeveHnb OCHOBHOI M ONOJHHTEILHOI Y4e0HOI JIMTEPATYPbI, HEOOXOAMMOTH AJIsT
OCBOCHUS JHCIHMIJIHHBI (MO/LYJIsT)

OCHOBHAA JIMTEPATYPA

lexkenep, K. u Oxmraitn, X. AHaTHTHYECKHE U NpenapaTUBHBIE JaGOPaTOPHEIE METOEL — M.:
Xumusg, 1994,

IlpaxkTuyeckas xumus 6enxa. [Tox. pen. A. lapGpe. — M.: Mup, 1989.

Amunokucnotel. Ilentuasl. Benku. Iox. pen. T. Jlosenu u S1. Iepreit. — M.: Mup, 1976
Hosuncon, /1. BHOXUMHUS HYKITEHHOBBIX KUCIOT. — M.: Mup, 1976.

Jlennnmxep, A. OcHoBBI 6noxumun. 1-3 T. — M.: Mup, 1985.

OsunnnukoB, FO.A. Bruoopranuyeckas xumus. — M.: [Ipocsemenue, 1987.

Ocrepman JI.A. MeToziel ucereoBaHust 6€IKOB H HYKJICHHOBBIX KACIIOT: 3JIeKTpodopes u
yAbTpanenTpudyruposanue. — M.: Hayka, 1981.

Octepman JI.A. HccnenoBanue 6HONOTHYECKHX MAKPOMOJIEKYIT HIEKTPODOKYCHPOBAaHHEM,
UMMYHO3JIEKTPO(OPE3OM U paIMOU30TOIHEIMU MeTOMaMu. — M.: Hayka, 1983.

Ocrepman JI.A. Xpomarorpadust 6enKkoB 1 HYKJIEHHOBBIX KMCTOT. — M.: Hayka, 1985.

10. Cxoymc P. Mertons! ounctku 6esnxos. — M.: Mup, 1985.

11.

@paiipensaep . Gusnyeckas Guoxumus. — M.: Mup, 1980.

12. IlTa6aposa, 3.A. u Bornanos. A.A. XuMus HyKI€UHOBBIX KUCIOT. — M.: Xumus, 1978.
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13
14.
15,

16

HOTIIOJIHUTEJIBHAS IMTEPATYPA JULA YIJIYBJIEHHOI'O U3YUEHUS ITPEJIMETA

Arou, B.W., Bornaunos, A.A., T'Bosaes, B.A. u np. Monekyispras 6uonorus: CTpykTypa u
OHOCHHTE3 HYKIICHHOBBIX KUCIIOT. Toj peal. A.C. Cnupuna. — M.: Beicmas mkona, 1990.
I'punmreiin, J1. u Bunun, M. XuMus aMHHOKUCIIOT ¥ TIEOITH/IOB. — M. : Mup, 1966

JnnxoctHas konoHouHas xpomatorpadus. mox. pex. 3. Heitn, K. Manexk, 5. Snak. — M.: Mup,
1983.

Huxcon, M. u Y366, O. ®epmentst. 1-3 1. — M.: Mup, 1982.

Kupxuep, 10. Tonkocnoifnas xpomarorpadpus. — M.: Mup, 1981.

Kouerkos, H.K., Bynosckuit, 3.1., Ceepmios, E.JI., Cumykosa, H.A., Typuunckuii, M.®@.,
[lln6aes, B.H. Opranudeckas XUMus1 HyKIEMHOBBIX KUCIOT. — M. Xumus, 1970.

JIypee A.A. Copbents! u xpomarorpaduueckue Hocutenu. — M.: Xumus, 1972.
Mukenbcon, A. XvMUsI HyKJI€O3UI0B B HYKJICOTHIOB. — M. Mup, 1966.

Mocomnos, B.B. IIpoteonuruyeckue epmentst. — M.: Hayka, 1971.

. buoxumns. Yuebuux. ITox pen. E.C. Cesepuna. — M.: TDOTAP-ME]], 2004.

. Crenmanos B.M. Monexkynstpuas 6uonorust. Ctpykrypa u pynkuusn 6enkos. mos pex. A.C.
Cnupuna. — M.: Beicmmas mxona, 1996.

. Topuunckuit 10.M. Cepa B Genkax. — M.: Hayxka, 1977.

Typxosa 5. Apunnas xpomarorpadus. — M.: Mup, 1980.

[Mlanot. B.C. Hykinea3ssr. — M.: Menununa. 1968.

Mymer, I'. u upwmep, P. ITpurnmns: ctpykTypHO#t opranusanuu 6emnkos. — M.: Mup, 1982.
. SIky6xe, X.-J1. u Emmkaiit, X. AMUHOKHCIIOTHI, TIENTH/ABI, Gk, — M. Mup, 1985.

5. Ilepeuens pecypcoB HH(OPMALHOHHO-TENEKOMMYHHKAIMOHHOM CeTH HnrepHer,
HeOOXOAMMBIX ISl 0CBOCHHSI AHCIMIUIMHBI (MO/Y.I51)

9



HurepHer-pecypcesl

3apyOexHble KypHaNbl u Oubmworpadpuueckue 6assl JAHHBIX, JocTynHele uepe3 HHTepHer
http://www.chem.msu.ru/rus/library/licenced.html
https://scifinder.cas.org

https://www.ncbi.nlm.nih.gov/
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