INPOT'PAMMA BCTYIIUTEJIBHOI'O 35K3AMEHA
11O KOHKYPCHOMU I'PYHIIE «®bM® BUOJOI'MYECKUE HAYKHW»
JJIA MOCTYHAIOIIUX B ACITMPAHTYPY

Bonpoch! 10 BbINYCKHOH KBAJIM(PUKANMOHHOI padoTe (MarncTparypa ujiM cielHaJuTer)

1.
2.
3.

OcHOBHBIE TOJIOKEHUSI.
HosusHa.
AKTYaJabHOCTb.

MaremaTtudeckas 6mosiorusi. buonndgopmaruxka.

1.
2.

baitecoBckuii MOAX0/ K OLICHUBAHUIO IIapaMeTpoB. Henapamerpuueckue KpuTepuu.
Anroputmsl 1 cTpok. KoHeunble aBToMaThl, cypdukcHoe nepeBo U cyp(HUKCHBIN MaccuB,
pEryJIIpHbIE BBIPAXKEHUS.

AnHoTauus reHoMoB. IIpenckazanue renoB. @yHKIHOHaANbHAS aHHOTaUMs. Mcnonb3oBanue
cxoacTtBa. CpaBHUTEIbHBIN aHAJIN3 TEHOMOB.

MeTtoapl aHaliM3a TPAaHCKPUNTOMOB. TkaHeBas cnenU(PUUHOCTH TPAHCKPUIITOMOB. AHAIU3
cruaiicunra. [IpunoskeHust K ucciae10BaHuio 3a00JIeBaHUHN U TMATHOCTHUKE.

Cucremnas Ouosorus. [locTpoeHne u aHanM3 pEryasSTOPHBIX ceTeil. Ponb cuctemHoin
OHMOJIOTUY B IOMCKE MULIEHEN I JIEKaPCTBEHHBIX CPEJICTB.

3aKOHOMEPHOCTH HACJIEJOBaHHMsI TPU MOHOTHOPHIHOM CKpEIIMBaHUU, OTKphIThIE [
Mengenem. Amienn U uX B3aUMOAECHCTBUSX.

3aKOH HE3aBHCHMOIO HaclieZoBaHUs reHOB. OCOOEHHOCTH HACIeI0BaHUS KOJINYECTBEHHBIX
MIPU3HAKOB (MOJUTEHHOE HacseaoBanue). CIETUIEHHOE HACIEI0BAHUE U KPOCCUHTOBED.
MogenbHble OPraHU3Mbl, HCIONb3yeMbIe ISl U3yYEHUS CTPYKTYPhl U (YHKIMI T€HOMOB.
KaprupoBanue renoB u reaomoB. [loaumopdusm reHomMoB.

BrlpaBHUBaHME CXOJCTBO M FOMOJIOTHS. AJITOPUTMBI AUHAMUYECKOTO MPOrpaMMHUPOBAHUSI.
Meroast ObicTporo moucka cxoactBa BLAST, FASTA. Cratuctuyeckas 3HAYMMOCTH
BbIpaBHUBAaHUS. CKpbIThIe MapKOBCKME MOJIENH ISl MHOKECTBEHHOT'O BIPABHUBAHUS.

MouJgekyasipuasi Ononorus. buoxumus.

10.

11.

12.

13.

14.

15.

AMUHOKHCHOTEL. CTpOE€HHE OCHOBHBIX aMMHOKUCIIOT - KOMIIOHEHTOB OEJKOB M MENTHJIOB.
Crepeoxumus amuHOKHUCIOT. [lentuasl. buonornueckas pons. Tunsl nentunos. Ilentunnas
CBS3b, €€ OJJIEKTPOHHOE CTpoeHue U  KoH@urypauus. OCHOBHBIE  3JIEMEHTHI
IPOCTPAHCTBEHHON CTPYKTYphl menTuoB. [loHATHE O KOHPOpPMALMOHHBIX KapTax. THIbI
B3aUMOJICVCTBUH, ONIPEACISIFONINE YKIIAJIKY TOJMIENTHAHON LIENN B IPOCTPAHCTBE.

benku. buonornyeckas poib. Beiaenenue, GpU3anko-XxuMHUECKUE CBOMCTBA, Kiaccu(uKalus.
CrtpykTypHble 35eMeHThl. [IoHsATHE BTOPUYHON, TPETUYHOW M YETBEPTHUYHON CTPYKTYpHI.
Perynsipable CTpyKTypbl noaunentuaHoil nemu. IIpocTpaHCTBeHHas CTpyKTypa OENKOB.
Monenu GuOpMIISPHBIX U TIIOOYISPHBIX OEIKOB.

HykneunnoBsle kucnotel. buonornyeckas pons. Pons JIHK B 6uocunrese 6enka. I[Tonsarue o
TpurieTHOM Kkojie. CTpyKTypHbIE 3J€MEHThl HYKJIEMHOBBIX KHCIOT. JIBycmupanabHas
CTPYKTypa HYKJIEHHOBBIX KUCIOT. Monens Yorcona-Kpuka. Bropuunas crpykrypa JJHK.
Kondopmanmonnsie ocobeHnoct PHK. OcoGeHHOCTH TpOCTpaHCTBEHHOW OpraHuU3aIluu
HYKJICMHOBBIX KUCIIOT. B3aumoseiicTBre HyKIEHHOBBIX KHCIIOT C OeTKaMHu.

JluHnamuueckas CTpyKTypa INIOOYISIpHBIX OelIKOB; KOH(OpMallMOHHAs MOABUKHOCTh. THIIBI
IBIWOKeHUs B Oenkax. Ponb Boael B jauHamuke OenkoB. Ponb  kKoH(oOpMaimoHHOMH
MOJIBUYKHOCTU B (DYHKIIMOHUPOBAHUH (PEPMEHTOB U TPAHCIIOPTHBIX OEIKOB.
Huskomonexkynspusle npupogHbele  coequHeHus. CTepouabl, JUOHWABI,  YIJIEBOJBI,
HU3KOMOJIEKYJIsIpHbIe OnoperymsaTopsl. Knaccudukanus u cBoiicTsa.

Crepeoxumus opraHMueckux MoJieKyn. OnTuueckas U30MepHsi, aCUMMETPUS OPTaHUYECKUX
MOJIEKYJI, TIOHSATHE O XUPAJbHOCTU. BpallleHue BOKpYr BaJ€HTHBIX CBfA3eH, Oapbepsl



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

BHYTPCHHEIO BpallleHHs, TMOHATHE O KOH(opMamuu ¢ KOHPUTYpalHUd MOJEKYII.
Crepuueckue kaptol. [Ipubmmkenue tBepabix chep. [Torennnan Jleonapaa - [xonca.
JAHK-nocurens renernyeckoit nupopmanuu. Crpoenue apoiHon crmpanu JHK. I'ensr u
reHombl. COBpeMEHHBIE METO 1Bl TITyOOKOoro cekBeHupoBanus JJHK.

YnakoBka JIHK B simpe. T'uctonsl u rensl ructoHoB. Herncronoseie 6enku. HykiieocoMsl.
VYpoBHU opraHu3aii XxpoMatuHa. Perynsaropuelie Oenku xpomatuna. CTpyKTypa akKTUBHOTO
XpoMathHa. [ ICTOHOBBIN KOJI.

Permmukanus JIHK. WMuunmanmst perumkanuu, pervimkanuoHHas Buiaka. OcCoOEHHOCTH
nporecca perummkanuu Ha paznuyabix nersax JHK. Tunst u ¢ynkuun JIHK nomumepas y
sykapuoT. @epMeHThI U OeJIKH, Y4acTBYIOIIHME B peruiukaiuu. VcnpasieHue ommoox.
OcHoBuble Tunbel nospexacHuid JHK. OcHoBHble NpUHIMIBI pa3IMYHBIX peaKLuid
penapanuu. Ilpomeccsl pemapanuu ¥ MHOTO(QYHKIMOHAJIbHBIE OEIKOBBIE KOMILIEKCHI,
yuactByromue B penapauuu JIHK. Ponps nmponeccoB penapanuu B 5BOJIIOLMM KU3HU Ha
3emuie.

Ponp pexkomOmnammu JIHK B ku3Hm  wietkn. ['oMmonormueckas (oOrmmas), caifT-
cnenuduyeckas 1 HETOMOJIOTUYHAs («HEe3aKOHHas») pekoMOuHanusa. TpaHcno3oHbI. ['eHbl
MMMYHOTIJIOOYJIMHOB M T-KJI€TOUHBIX peuentopoB. COBpeMEHHbIE METOAbl pEAaKTUPOBAHUS
reHoma.

Tpanckpunuus. Ilonstue onepona. MHTpoHBI M 3K30HBL. L{uc-amemMeHTsl, perynupyromue
TpaHckpumniuoo. PakTopsl TPAHCKPUIILIUU, UX KiIaccuuKaius. MenuaTopHbI KOMILIEKC.
TpaHCKPUIIITHOHHBIE TIPOTPAMMBI (P PEPEHIIMPOBKH KIIETOK, «KOKTEHIb SIMaHaku".
MexaHu3Mbl  peryiasiiuyd  TPaHCKpUNUMH. VHUIMANuUs, O3JOHrauus W TepMHUHAIUsA
TpaHckpunuuu.  CoBpeMEHHbIE  MPEACTaBICHUS O  MEXaHHW3Max  CIUlaiicuHra.
Hexomgupyromue PHK. Ilponeccunr PHK. Moaudukanus konueBbix oOmacteit MPHK —
K3IIMpOBaHue, noauaaeHuinpoBanue. Penakruposanne PHK. O6parnas Tpanckpunius.
['enernyeckuii koa. OcOOEHHOCTH MEXAaHU3MOB TPAHCISIUU y MPOKAPUOT M IYKAPHOT.
CoBpemMeHHbIE TIPEJCTaBICHUS 00 YCTpoiicTBE pubocoMbl. MexaHU3Mbl perysuun
Tpancisauuu. [locT-TpancnsaunoHHbie MoIU(UKAIIMYA OEIIKOB.

JKM3HEHHBIN UKIT KJIETKU. MUTOTUYECKHUI LIMKJI, MUTO3, allONTO3, HEKPO3. MOJEKyIspHbIE
MEXAHU3MBI PETYJSLUN KIETOYHOTO IMKJIA. KOHTPOJIBHBIE TOUKHU KJIETOYHOIO UKJIA. [ eHbl-
CyNpEecCOpsl OIyXOJIEBOTO pocTa. MeXaHU3MBbl IEHCTBUS IUTOCTATUKOB.

PetpoBupychkl. Opranuszaiys reHoMa, >KU3HEHHBIH IIMKJI U OCOOEHHOCTH pEIUIMKAllUu.
PerpoBupycHbIE W JIEHTUBHPYCHBIE BEKTOPBl M HX HCIHOJIB30BAaHUE B MOJIEKYJSIPHOU
O6uonornu U reHHOW Tepamuu. COBpEeMEHHbIE NPEACTaBIECHUS O POJIM PETPOBUPYCOB B
IBOJIIOLIUN.

buodusuxka

26.

217.

28.

29.

MemOpaHna Kak YHUBEpPCAJIbHBI KOMIIOHEHT OHOJorudeckux cucreM. CTpyKTypHas
opranuzamusi memOpan. Jlumuapl. XapakTepucTuka MeMOpaHHBIX OenkoB. Boma kak
COCTaBHOHM »31eMeHT OuomemOpaH. MojenbHble MeMOpaHHBIE CUCTeMBl. MOHOCIONHBIE
MeMOpaHbl Ha TpaHuIle paszjaena ¢a3. bucnoiinsie MeMOpansl. [IpoTeonunocomel.
MemOpannbsle  moTeHuManbl.  YpaBHeHne Hepncra.  JloHHaHOBCKOe — paBHOBECHE.
Onexktponuddysnonnoe  ypaBHenwe  Hepucra-Ilnanka.  MoHHBIH — TpaHCHoOpT B
OMOJOTUYECKIX MEeMOpaHax.

®dnyopecueHTHas cnekrpockonusa. Otnauume QuryopecueHuu ot (ochopecneHum.
B3aumocBsI3p MKy dYMUCCHOHHBIMHU CIIEKTPaMH, CIIEKTpaMH BO30YKIEHHUS M CHEKTPaMU
norsionieHus. KBaHTOBBIM BBIXOJ (UIYOPECICHIIMM W BPEeMsl JKU3HH BO30YXICHHOTO
cocrosiHus. [lporeccsl Tymenus ¢uyopecuennun. [lomsipuzanus QiyopecieHnu, ee
NPUMCHECHHE. be3bI3ydyaTenbHblii TEPeHOC HSHEPrud W OIEHKA PACCTOSHUS MEXKIY
XpOMO(OPHBIMU TPYITIAMH B PUPOIHBIX coequHeHUsX. [IpumeHenne GuryopecieHIunu s
W3YYCHHUS CTPYKTYPHI OeKa.

buonanorexHonorus. buonornyeckue cEHCOPHI.



30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

HanorexHomoruueckne MeTOJbl UCCIEAOBAHMS OMOMOIMMEPOB. METONbl JeTEeKTHPOBAHUS
OJIMHOYHBIX MOJIEKYII.

OO0ume mpeacTaBIeHUst O TeHHON MHXEHEPHH, CIOco0bI co3aanus pekoMOouHanTHbx JTHK
U UX BBeAEHUA B KieTKy. IlpuMeHeHue TreHHON WH)XEHEpUHM B (QYyHAAMEHTAIbHBIX
UCCJIEJOBAHMSIX B OMOTEXHOIOTHH.

Cucrembl 3KCIIpecCUM PEKOMOMHAHTHBIX O€nkoB. MeToasl BBIACICHUS U OYHUCTKU
PEKOMOMHAHTHBIX OEIKOB.

Macc-cniekrpoMerpus. O0GnacTh HUCHOJAB30BaHUA U T'PAHUIBl IPUMEHEHUS METOJla Macc-
CHEeKTpOMeTpUU. PaznuuHble THNBI Macc-CHEKTPAJbHBIX NPHOOPOB M 0O0JACTH HX
npuMeHeHHa. CrocoObl MOHHM3AlMM MOJIEKYJ B MAacc-CIIEKTPOMETpeE, IOJydyeHHE Macc-
CIIeKTpa, ero pacimupoBKa, MOHATHE O cXeMe (parMeHTanuu. Macc-ClieKTpoMeTpusi B
XUMHU NenTua0B U O0eskoB. OCHOBHbIE TUIBI ()parMEHTAlMM aMHHOKUCIJIOT U MENTHAOB,
Meroas! nccnenoBaHus NENTUIHBIX CMECEH.

SlnepHbIi MAarHUTHBIM pe30oHAaHC. MarHuTHBIA MOMEHT $Jipa, PE30HAHCHAs YacToTa,
HSKPaHUPOBAHUE W XUMHUYECKHI cABUI. MarHuTHas pejlakcalys - CHUH-PELIETOYHAs
penakcanusa ¥ mupuHa JuHud. Crekrpometpsl SIMP, TpeboBanus k oOpasimy. XuMHUYECKUT
CABHI U CIIMH-CIIMHOBOE B3aUMOJEHCTBUE, UX PUMEHEHUE B CTPYKTYPHBIX UCCIIEJOBAHUSIX.
Oo6mennble nporiecchl. CriekTpockonus siepHoro 3¢gdexra Opepxayszepa. BozmMoxxHOCTE 1
TPaHMLBI IPUMEHEHHUs crieKTpockonuu SIMP.

CrekTpocKonMsi 3JEKTPOHHOIO IapaMarHUTHOrO pe3oHaHca. Pusnyeckas CyLIIHOCTb
apieHus. OCHOBHbIE mapaMeTpbl - Q§-(paxkTop, CBEpPXTOHKOE B3auMojeicTBUE. Mertoa
CIIMHOBOM METKH B OMOJIOTHH.

PentrenoctpykrypHblil ananu3. TpeboBanus, npeabsaBisieMble K dKcepuMenTy. [lonyuenue
U BbIOOp KpHcTawioB. Judpakius peHTIeHOBCKUX JIyyeill Ha KpUCTAJUIMYECKOM pelleTKe.
Ycnosus Bynega-bparra. @usudeckne ocHoBel MeTona. [IpeodpazoBanust Oypre. dazoas
npobnema. M3mepeHuss MHTEHCUBHOCTH: (oTorpapuueckuii U aAudpakTOMETpUUECKUi
METO/IbI.

[TonsiTue MaremMaTHM4eCcKOM MOJENHM. 3aJauyd M BO3MOXKHOCTM  MaTeMaTH4ECKOIro
MojenupoBaHus B Ouosnorud. [loHATHE aJEKBAaTHOCTH MOJENH PEATbHOMY OOBEKTY.
[TpuHIMIBI TOCTPOEHUS MaTEMaTUYECKUX MOJieNeil OMOIOrMYECKIX CUCTEM.

CtpoeHue cepieyHO-COCYAUCTON CUCTeMbl. [IpHMHIMIBI ONTHMAaIbHOCTH B OpraHU3aLUU
BeTBAIIMXCsS cucteM. Kiaccudukanus cocynoB. Pu3nMyecKkue 3aKOHBI JIBUKEHUS KPOBH.
3akoH [lya3zeiins. CkopocTh U HaNpspKEHUE cliBUra. ApTepuainbHoe nasieHue. [lentpanpHas
peryyisanus  apTepualbHOTO  JaBJEHMs.  bapopenentopbl  CHHOKapOTHIHBIX |
KapauoaopTanbHOM 30H. CocynonBuraTenbHbIl LeHTp. Pacnpenenenue HanpsokeHUl B
Harpy>K€HHOM COCYIUCTOMN CTeHKe. 3akoH Jlamnaca.

Perynsuus xpoBooOpallieHus: Npyu U3MEHEHHUSX YPOBHSI aKTUBHOCTH. MuoOreHHas peakuus
belinucca. PacnpeneneHne KpoBOTOKa MEXAY Ppas3IMYHBIMU OpraHaMu B IIOKOE U IIpU
MakCUMaJbHOW  akTHUBHOCTU.  Merabonuueckas  Teopust  paboueld  THIEPEMHUHU.
OO6oponutenbHas peakuus. Ponab SHAOTENUS B peryislud  OpPraHHOrO KpOBOTOKA.
MexaHO4yBCTBUTEIBHOCT IHAOTENNS. DHIOTEINATBHBIA [NIMKOKAJIHUKC.

Crpoenne u Qynkuus cepaua. [IpoBoxsmas cucrema cepaua. PesepGepatopsl. Peaxius
benoycoBa-KaboTnHckoro. AKTHUBHBIE CBOWCTBA Cep/la: COKpPAaTUMOCTb, BO30yIUMOCTb,
IPOBOJUMOCTh, pedpakTepHOCTb. 'eTepo- M TOMEeOMEeTpHUUEHCKas PEeryysaius HacOCHON
¢byukun cepaua. 3akon Opanka-CrapiauHra.

Cratuka ¥ JUHAMHMKa CHUCTEMBI JAbIXaHMs. MeETOIbl MCCIENOBAHUS MEXAHUKH JIbIXaHUS.
ConpoTuBieHue JpIXaTelbHbIX MyTed. Pacnpenenenue HanpspkeHud, aedopmanuid,
BEHTWJISLIMH, KPOBOTOKA B JIeTKUX. ['a3000MeH B sierkux. Jlerounsle myHThl. JpIxaTenpHas
bynkus kposu. Dpdext bopa u ero pusnonornyeckoe 3HaUYECHHE.

MatemaTuueckoe MOIEITUPOBAHUE COCYUCTON CUCTEMBI. MOJeNn ¢ COCPENOTOUEHHBIMU U
pacupeneNeHHbIMU  napamMeTpaMu. [UApaBIMyYecKWil MMIENAaHC COCYAMCTOH  CETH.
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20.
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Peonornueckue CcBOMCTBa MITKHMX OHONOTMYECKMX TKaHEW. Penmakcarusi HampsoKeHUH,
MOJI3y4€CTh, TUCTEPE3UC, AHUZOTPOIIHS.

Hetipon. O6mme cBemenust o0 ero crpykrype u (pyHkuusx. CocTaBHbIE 4acTH HEHpoOHA:
comMa,  AaKCOH,  JEHIPUTHI, IPECUHANTUYECKOE  OKOHYaHHWe.  Tumbel  HEHUpPOHOB.
Cunantudeckas nepegada. XMMHUUECKHUE U JIEKTPUUECKUE CHHAIICHI.

MonekynsapHble MEXaHU3MbI MBIIIEYHOTO cOKpalieHus. OCHOBHbIE COKPATUTEIbHBIE OEIKU
— aKTMH M MMO3MH. Teopus ckonb3smux HuTed. KanpnueBass peryisnus COKpAllleHHUs
MONEPEYHO-TI0JIOCATON MBI, TPOIIOHUH U TPOIIOMUO3HH.

bazoBeie mMonmenu matemaruyeckuit Omodusuku. Monenu Jlotku-Bonbsreppa, ®uri-Xbro-
Harymo, ¢denomeHonornueckass Mojaelb CBEPTHIBAaHUS KPOBU. OcTadeTHbIE MEXaHU3MBbI
nepeaayy CUrHajla B pacipeesCHHbIX BO30YIUMBIX OMOIOTHYECKUX CHCTEMAaxX. Y paBHEHHUS
Konmoroposa-Ilerpockoro-Ilnckynosa-®@uiiepa u 3enbnosuda-dOpank-Kamenerkoro.
ABTOKOJE0aTEeNbHBIC SBJICHUS B OMOJIOTHHM M MX MareMaThuyeckue mozenu. Heobxomumbie
yCIIOBUSL JUIsl BO3HUKHOBEHMSI aBTOKOJEOAHMH B JajeKuX OT paBHOBECHUS CHUCTEMax.
[Tpumeprl cuctem ¢ 3amasaplBaHMEM. MeToAbl KAaueCTBEHHOI'O aHajiu3a CTalMOHApHBIX
COCTOSIHM, UCCIIEIOBAHUE UX YCTOMYMBOCTH. JlMCCUIIATUBHBIE CTPYKTYPhI B PEAKIMOHHO-
muddy3noHHpx cucremax. HeycroiumBocts A.Twhiopunra. Ilonstue Oudypkanuu.
[Toctpoenue 6udypranmoHHbIX quarpamMm. OCHOBHBIE TOHATHS TE€OPUU KaTacTpod.
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