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BBenenue

[TporpaMmMa kKaHIMAATCKOro 3K3aMeHa paspaboraHa B coorBercTBUM ¢ Dene-
pPaJIbHBIMU T'OCYIapCTBEHHBIMU TPEOOBAHUSAMU K CTPYKTYpe MPOrpaMM MOATOTOBKHU Ha-
YUHBIX U HAY4YHO-TIEIJarOTUYECKUX KaJpOB B aCUPAHTYpPE (aABIOHKTYPE), YCIOBUAM UX
peain3alny, CpokaM OCBOCHHMSI ATHX MPOrpaMM € YYETOM pasziINdHbIX (GopM 00ydeHus,
00pa30BaTENbHBIX TEXHOJIOIM M OCOOCHHOCTEW OTAENIbHBIX KaTErOpui acrnupaHTOB
(anprOHKTOB), yTBEpKJIeHHbIMU [Iprkazom MuHHCTEpCTBA HAYKH M BBICIIETO 00pa3o-
Banus Poccuiickoit @eneparuu ot 20 oktsiOps 2021 r. Ne 951, macnopta Hay4yHO crie-
ruanbHocTH 1.5.3 MoJiekysipHasi 6uoJiorusi, u Ha ocHoBaHuu [Ipukaza Munuctepcrt-
Ba HayKHu U BbIcuiero oopaszoBanus Poccuiickoit denepanuu ot 28 mapta 2014 r. No247
«O0 yTBep:KICHUU TOPSAKA MPUKPETITICHHUS! JTUI] 7S CIayl KaHAUJATCKUX 9K3aMEHOB,
ClIauu KaHIUAATCKUX HK3aMEHOB M UX TIepeuHs» (B pea. nmpukaza MunoOpHayku Poc-
cun ot 05.08.2021 N 712).

TpynoeMKOCTh OCBOEHMsI MPOTrpaMMbl KaHAMJATCKOTO dK3aMeHa cocTaBisier 1
3ET (36 uacoB). Kannunarckuii sx3amer «MoJsiekyJasspHasi 0M0J0TUsD> TTPOBOJTUTCS B
COOTBETCTBHUH C pab04YMM y4eOHBIM IIJIAHOM B O CEMECTPE.

1. Ilepe4eHb IVIAHUPYEMBIX Pe3yJIbTATOB 0CBOCHHS NMPOrPaAMMBbI
KAHIMJATCKOI0 3K3aMeHAa, COOTHECEHHBIX € IVIAHUPYEeMbIMH
pe3yJibTATAMHU OCBOEHHUS IPOrPaAMMBbI ACITMPAHTYPbI

[Iporpamma kanauAaTCKOTO 3K3aMeHa «MoJieKkyasipHasi 0M0JIOTHs HAMpaBIICHA
Ha (HOPMHUPOBAHKE Y ACHUPAHTOB CIAEAYIOIIHMX PE3YJIHTATOB OCBOCHUSI:

Ne Pe3yabTaThl 0CBOGHHS MPOrPaMMBbI ACIUPAHTYPbI, (hopMuUpyeMble B IIpoLiecce
NMPOrpaMMbl KaAHJAUIATCKOI0 IK3aMeHa

PO 1 | OBITh TOTOBBIM MOHUMATh OCHOBHBIC 3aKOHOMEPHOCTH (YHKITMOHUPOBAHUS KJIe-
TOK OpraHU3Ma YeJIOBEKa U KUBOTHBIX

PO 2 | OBITh TOTOBBIM MPHUMEHSITH OCHOBHBIC METOJBI MCCICAOBAHUN B MOJICKYJISIPHOM
OnoJIorun

PO 3 | OBITH CITOCOOHBIM HCIIOJIB30BATh CHCIIHAIBHBIC MPUOOPHI TIPH MPOBEICHUN DKC-
MIEPUMEHTOB B MOJICKYJISIPHOM OMOJIOTHU

PO 4 | OBITH CITOCOOHBIM TMOTB30BATHCS (PU3HOIOTO-OMOXMMUIECKUMU METOJaMH MOHH-
TOpPUHTa OOMEHHBIX MPOIECCOB B KJIETKAX OPraHU3Ma YeJIOBEKa U KUBOTHBIX

PO5 | ObITh CIIOCOOHBIM NPUMEHATH 3HAHUSA 10 OOLIIUM M MOJEKYISPHBEIM OCHOBAM >KU3HEMIEs-
TEILHOCTH KMBBIX OPraHU3MOB, B TOM YHCIIE HA Pa3HBIX CTAUAX OHTOTEHE3a.

IIo utoram ocBoecHUs IIporpaMMbl KaHIAUJATCKOT'O 3K3aMCHa 110 MOAYJII0 «Mouie-
KYyJisipHasi OMO0JIOTUsD» aCMPaHT OOJDKCH.:

3HaTh YMmeThb Baagern
OCHOBBI COBPEMEHHOI MPOBOJUTH AHAUTUTHYECKOE KYJIbTYpaJTbHBIMU METOaMH paboT C
MOJIEKYJIAPHOU HCCIeI0BaHuE EeKTpodope- | MUKPOOPTraHU3MaMH, TeHHO-
OMOJIOTHUH, MECTO 30M B arapo3HOM TeJie, BbIJIe- | MHKEHEPHBIMU METOAaMU paboT ¢ HYK-
MOJIEKYJIIPHOU JSTh HYKJIEUHOBBIE KUCIOTHl | JIGMHOBBIMU KHCIIOTaMU U PEKOMOMHAHT-
OMOJIOTUH B PALY IPYTUX | C UCTIOJIB30BAHUEM KOMMED- HBIMU O€JIKaMH, METOJIaMU padboT ¢ OMo-
€CTECTBECHHEIX YECKUX HaOOpOB, MPOBOJIUTh | MacCOW MUKPOOPTAHW3MOB WIIH dYKapHO-
JTUCIUILINH, 3HAYeHHE B | SKCIIEPUMEHTHI 110 TeHETUYe- | THUECKUX KJIETOK, METoaaMu OHOHH(Op-
YKU3HU COBPEMEHHOTO CKOMY KOHCTPYUPOBAHHUIO, MaTHUKHU U CTaTUCTUYECKOU 00paboTKu




o01iecTBa, poib IPOBOJUTH OUUCTKY M 3JI€K- | JaHHBIX (KOMIIBIOTEPHBIM aHAIN30M aMHU-
MOJIEKYJISIPHOM Tpo(OpEeTUUECKUI aHAIN3 HOKHCJIOTHBIX U HYKJICOTUAHBIX TOCIE0-
OMOJIOTUH B HAY4YHO - PEKOMOMHAHTHBIX OEJIKOB, BaTEJIbHOCTEH, aHAJIN30M OCHOBHBIX Xa-
TEXHUYECKOM Iporpecce, | paboTars ¢ Hay4HO- PaKTEpUCTHUK OJIMTOHYKIICOTH/I0B, BKIIIO-
OCHOBHBIE METO/IbI TEXHUYECKOH nH(pOpMaIel, | das TeMIeparypy IUIaBIeHHs THOPHIIOB ¢
[IOJIy4YEHHUs, BBIZIENICHUsT | BBIOMPATh U IPUMEHSATH B marpuunoil IHK, camokommiiemenrap-
U MCCIeI0BaHUs npoeCCHOHATILHOM JIeATeNb- | HOCTh U T.II., METOJIaMH CTaTUCTUYECKOM
CTPYKTYpHI U QyHKIUN HOCTHU IKCIIEPUMEHTAJIbHbIC 00pabOTKU MOTY4aeMBIX SKCIIEPUMEH-
OMOJIOTUYECKH BXXHBIX | METOJBI HCCIIEJOBAHUS TAJIbHBIX JTAHHBIX).
COETUHEHUN
2. Conepmaﬂne KaHIANIATCKOI'0 9K3aMEHa
1. POu3uKoxXuMus 6I/IOIIO.]1]/IMepOB, X KOMIIOHEHTOB M KOMILIEeKCOB. Du-

3UKOXUMHUSI OenkoB M menTuaoB. KoHdopmanmoHHbIE CBOWCTBA MOJUMENTHIHBIX
ueneil. CTpykTypHble OCOOCHHOCTH MENTUIHON CBsi3U. CTepUyYeCcKUE OTpaHUYCHUS U
BTOpHUYHAs CTPYKTypa MOJUIENTUIHOM 1ienu. Posib BOOpOIHBIX CBsA3El B (hopMHUpOBa-
HUWU BTOPUYHOUN CTPYKTYPBI, a-CIIUPajb KaK BaKHEHUIINN 3JIEMEHT BTOPUYHOM CTPYKTY-
pbl. Posib GOKOBBIX pajuKaioB aMUHOKUCIOT B (HOPMHUPOBAHUHM a-CliMpasieil. Y3HaBaHUE
JHK - 6enok. [loctrpancnaunonHas Mmoaupukanus 0eakoB. MeToasl u3ydeHus 0enok-
OenKoBbIX B3auMoOJCHCTBUI. CTpyKTypbl O€IKOB, BBIMOJHSIOMIUX OINpEACICHHbIE
¢bynkuuu. Ctpykrypa JHK. Ctpykrypa u pynkiun PHK.

2. MoJjexyasipaasi 6uosiorusi KjieTku. OyHKIIMOHUPOBAHUE KIETOYHOTO SApA.
XpomatuH. Ctpykrypa pubocoMm. MOoNeKyJIIpHblE MEXaHH3Mbl, CBS3bIBAIOIINE
kierounbld 1uka u perumkanuioo JHK. Cekpeunst 6enkoB y mOpo- U 3yKapHoOT.
brocrHTe3 HYKJIIEMHOBBIX KUCIIOT U OeJiKa.

3. Mouaekyasipuasi 3H3uUMOJOrUsl. buocuHTE3 HYKIEWHOBBIX  KHCIOT.
®epmenTsl, yuactBytonue B Ouocunrese JIHK u PHK. Penapanus, pexomOunarus
JHK. Perumkanms IHK. Tpanckpunuus y npokapuoT. TpaHCKpunuus y 3yKapHuOT.
IIpomotop y sykapuot. basansHas tpanckpunuus. dakropel Tpanckpunmuu. Penapa-
nust JIHK. PexomOunamus. Ilponeccunr PHK. buocunaTes 6enka. Tpancnsmus. Mau-
Uaus TPAHCISALUK - 00IIKe MPUHIMIBI. DJIOHTalus TpaHcaauuu. JlokHoe Koaupo-
BaHue. TepmuHanus TpaHcusuuu. Perynsauus TpaHcimauuu. TpaHCISIMMOHHAS perpec-
cHusl y ayKapuoT. ['eHOMBI, UX cTpyKTypa U QyHkuus. KapTupoBaHue reHOB 1 T€HOMOB.
[Tonsitue o xpoMocoMHbIX abepparusix. Beimenenue ¢parmeHToB reHoma. ['eHOMHBIE
oubmmorexkn. OCOOEHHOCTH CTPYKTYpPhl T€HOMOB BBICIIUX JYKapuoT. MCTOYHMKH
nonmuMmop¢u3mMa reHoMoB. MOHOrE€HHbIE HACHEACTBEHHbIE 3aboineBanusa. HM3yueHue
(GyHKLIMIA reHOMa.

4. I'ennas, OejikoBasi M KJIeTOYHasi HKeHepusi. Co3aHue TPAHCTEHHBIX JKU-
BOTHBIX. DKCIIPECCHS TEHOB B TPAHCTEHHBIX KUBOTHBIX. [[pUHIIMIIBI HAITpaBIEHHOW MO-
muukaimu  reHoMa. Kiierounas wumnxeHepus. Wmxenepuss OenkoB. [lomyuenue
MYTaHTHBIX OEJTKOB METOJIaMU CalT-crenupuyeckoro myrarenesa. [lomydenue cauThix
oenkoB. Cunre3 OenkoB de NoVo.

3. CTpyKTypa KaHJAUAATCKOI0 IK3aMeHa

JK3aMeH MTPOBOJUTCS B YCTHOM (popMe U BKITFOUAET TPH BOIMPOCa:
1 Bonpoc — u3 pazaena «MosekyasipHast OM0JIOTUS»,
2 Borpoc — u3 pazzaenoB «CoBpeMeHHbIe METO/bl UCCJIeI0BAHUS B MOJIEKY-
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JIIPHOM OMOJIOTHI,

3 BOIIPOC — U3 00JACTH HAYyKU, KOTOpasi COOTBETCTBYET TeME JUCCEPTALIMK aACIIH-
paHTa (Ha COMCKaHUE YYCHOM CTENEeHU KaHAuaaTa HayK).

Heo6xonuMocTs B Jocaade KaHIUIATCKOTO dk3aMeHa «MoJiekyJasipHasi 01010~
rUs» BO3HHMKAET TOJILKO B cllydae OOBEIMHEHHUS C JAPYTOM OTpacibio HAyKH, IO KOTO-
pOil Ha CTBIKE ABYX CIEIHAIBLHOCTEH IJIAHUPYIOTCA JIHUCCEPTAIIMOHHOE HCCIICIOBAHHE
acIMpaHTa.

Kpurepuu onieHKH NPOMeKYTOYHOT0 KOHTPOJISI

OneHka 5 «OTIMYHOY» CTaBUTCS, €CIIU ACTIUPAHT:

- IEMOHCTPUPYET UCUEPIIHIBAIOIINE 3HAHUS IO BCEM 33JJaHHBIM BOIIPOCAM;

- CBOOO/IHO BJIAJICET MPOTPAMMHBIM MaTepUaioM, CIPABISIETCS C PEIICHUEM CUTya-
[IMOHHBIX U MTPAKTUYECKUX 3a]1a4;

- TPAMOTHO COIOCTAaBJISIET U AHAJIM3UPYET CBEACHUS MO PANIUYHBIM HAIPABIICHUSM
TCHETHUKH.

OreHka 4 «XOpoILI0» CTABUTCSI, €CIU aCIIUPaHT:

- IEMOHCTPHUPYET TOJIHBIC 3HAHUS, HO COJIeprKaIllue OT/ICIbHBIC MPoOesbl B 00IaCTIX
IeHETHKH,

- MPOSIBIISICT HE3HAYUTEIIbHBIC TPYAHOCTH B COIIOCTABICHUHU U aHAJIM3E MaTepuaia u3
Pa3IMYHBIX Pa3/IeioB MPOTPAMMBI.

Onenka 3 «yJIOBJIETBOPUTEIBHOY» CTABUTCS, €CJIA ACITUPAHT:

- TpU HU3JI0KEHUM OCHOBHOTO MaTepuayia IMOKa3bIBAE€T HEMOJHbIC 3HAHUS IO He-
CKOJIBKMM 3a/IaHHBIM BOTIPOCaM;

- c1aboe OPUEHTUPOBAHUE B OCHOBHOM MaTepHUaie;

- ACTIBITHIBAET 3aTPYJHEHUSI B COMOCTABJICHUM M aHAJIM3€ OCHOBHOIO Marepuajia B
OTJICIbHBIX pa3Jiesiax T€HETUKH.

OneHka 2 «HEYJOBJICTBOPUTEIHLHOY CTABUTCSI, €CJIM ACITUPAHT:

- UMeeT (parMeHTapHbIC 3HAHUS 110 3HAYUTEIILHON YaCTH IMPOrpaMMHOTI0 MaTepHara,

- ¢ OOJIBIITUMU 3aTPYTHEHUSMH COIIOCTABIIICT M aHAM3UPYET CBEACHMS U3 pasind-
HBIX Pa3JieJIOB T€HETHUKHU.

Pe3yabTaThl KAHAWAATCKOT0 3K3aMeHa 0OPMIIAIOTCS MPOTOKOJIOM (TIPHIIOKE-
Hue 1).

4. Bompochl K KAHAUIATCKOMY IK3aMeHY

1. AMUHOKHUCIIOTHBIN cocTaB OenkoB. KauecTBEHHOE M KOJMYECTBEHHOE OMpeJie-
JIEHUE aMHUHOKUCIIOTHOTO cocTaBa OelkoB. Du3nuecKkue, XUMUUYECKUE, ONTHYECKUE
cBoMicTBa aMUHOKHUCIOT. Kinaccudukamnuss aMUHOKUCITIOT (Ce-aMUHOKHUCIIOTBI, UX CTpOe-
HUE ¥ OMOJIOTHYECKAs POJIb), 3aMEHUMbIE U HE3aMEHUMbIE aMUHOKHUCIIOTHI M UX TIPUMeE-
HEHHUE.

2. Ilentuibl: METOJBI CUHTE3a, CBOMCTBA, MPUPOAHBIE NENTUIbI (TIyTaTUOH, Kap-
HO3WH, OKCHUTOIIMH, Ba3onpeccuH). [lomunentuanas Teopust CTpoeHus Oenka u ee ToKa-
3atenbcTBa. Pabotel A.Sl. JlanuneBckoro u O. ®dumepa. ToHKOE CTpPOCHHE MOJIUIICTI-
TUJIHOM LIeTIH (BaJICHTHBIE YTJIbl U PACCTOSIHUS MEXIY aTOMaMHu ).

3. Ctpoenue 6enkoBoii MoeKybl. [lepBuunHas cTpykTypa. XapakTepucTuka mep-
BUYHOUN CTPYKTYpbl A- u B-ueneil uHcynuHa, puboHykiieassl, Ju3onuma. CBs3b mep-
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BUYHON CTPYKTYpHI U (QyHKIUHU OenkoB. BropuuHas ctpykTypa Oenkos. [Tonstue 06 ce
- 1 -koH(popMaLKAX NOIUNENTUIHON LEH.

4. TpetnuHas cTpykrypa OenkoB. CamoopraHuzanus TPETUYHOW CTPYKTYpbI OeJl-
KOBOM MOJIeKyJibl. CHilbl, CTAOMIM3UPYIOLINE TPETUUHYIO CTPYKTYpY Oenka. CTpyKTypa
MuorinoouHa. YerBepruuHas cTpykrypa 6enka. [Iporomepsl u mynbTumepbl. CTpoeHue
reMorjo0OuHa.

5. llenatypanus u penarypauus Oenka. [Tonsitue o natuBHOoM Oenke. Homenkia-
Typa U kinaccuduxaiys 0eakoB. XapaKTepUCTUKA MPOCTHIX U CII0KHBIX OCJIKOB.

6. ButamMuHBl 1 UCTOpPUSL UX OTKPBITHS. POJIb BATAMUHOB B MMUTAHUM YEJIOBEKA U
KUBOTHBIX. Knaccudukaius u HOMEHKIaTypa BUTaMHUHOB. JKupopacTBOpHUMBIE BUTa-
muHbl. Butamunst A, /1, E, K, Q, F ux dusnonornueckas pons. Butamepus.

7. BonopactBopruMble BUTaMHUHBL. VIX poJib B 0OMEHE BELIECTB, CBSI3b C ()epMEHTA-
mu. Buramuast B 1,B 2, B 3, PP, B 6, C; xumuueckast mpupoa, ygactue B pu3noI0-
IMYECKUX MPOLECCaX.

8. ®depMeHTHI - OMoKaTaIn3aTopbl. YepTsl CXO/CTBA U pa3nuyus B AeiicTBuM (ep-
MEHTOB U KaTalu3aTopoB HeOenkoBoil mpupoabl. CTpoeHue (epMeHTOB. MexaHu3M
neiictBus pepmenToB. UMMoOunu3anus GepMEHTOB U €€ MPAKTUIECKOE 3HAUCHHE.

9. MonekynsipHas Macca pepMeHTOB. MOHOMEpHAsi U MyJIbTHUMEpPHasi CTPYKTypa
MoJIeKyl1 (hepMEHTOB. MyJIbTUIH3UMHBIE KOMILIEKCHI (pepMeHTOB. M303uMmbl. CBOiCTBA
(epMEeHTOB: TEpPMOJIAOMIIBHOCTh, 3aBUCUMOCTh AaKTHMBHOCTH OT 3HaueHusi pH cpensl,
cneuupUIHOCTh AEUCTBUS (PEPMEHTOB. AKTUBATOPBI U UHTHOUTOPHI (DEPMEHTOB.

10. Homenknatypa u knaccudukanus ¢pepmentos. [udper pepmento. Oxkcumo-
peaykraszbl. Llutoxpomuas cucrema. Tpancdepaspl. Mexanusm nercTBusi (HepMEHTOB
[IEpEaMUHUPOBAHUSA AMUHOKHUCIOT. OTKpbeiTHE TpaHcamuHa3 A.E. bpayHmTedHOM H
M.I'. Kpunimanom.

I1. I'mpponaszel. llentuaruaponasel. JInaszel U n3oMepasbl. XapaKTEPUCTHKA U
Npe/ICTaBUTENN. XapaKTepUcTuka kiacca nuras. Jlokanuzauus (epMEeHTOB B KIIETKE.
[IpakTHueckoe UCHOIb30BaHUE (PEPMEHTOB.

12. VcTtopust OTKPBITHS U U3YUYEHHS] HYKJICHMHOBBIX KHCJIOT. XMMHUYECKUN COCTaB
HYKJICHHOBBIX KHCJIOT: XapaKTEPUCTUKA a30TUCTBIX OCHOBAHUMN U YIieBOJOB. Pasznnuue
mexay JJHK u PHK 1o coctaBy riiaBHbIX 1 MUHOPHBIX OCHOBaHMM, XapaKTepy yIJIEBO-
14, CTPOEHUIO, MOJIEKYJIIPHOW Macce, JIOKAIU3alUK B KIIETKE U (QyHKIUSAM.

13. JHK. Hykneotuansiii cocran. [IpaBuna E. Yapradda. [lepuunas crpykrypa
JHK. Bropuunas crpykrypa JHK u cunel ee crabunuszupyromue. [I[puHInnmsr Komuie-
MeHTapHOCTH u ero peamusanuss B cTpykrype [HK. Tpernunas crpykrypa JIHK.
CrpykTypa XpoMaTHHa sapa 1 XpOMOCOMBI.

14. PHK, ux xnaccudukarus u ouonornueckas poib. T-PHK; ocobennoctu nep-
BUYHOW M BTOPUYHOU CTPYKTYyphl. DyHKIIMOHANbHOE 3HaueHue yyactkoB T-PHK. Tpe-
tryHas crpykrypa T-PHK. Buasl p-PHK u ux ¢pynkuuu. Pubocomsl, 0coOGEHHOCTH HX
ctpoenus. Pons p-PHK B cTpykTypHOI opranu3zaiuu puOocom.

15. Xapakrepuctuka u-PHK. I'enetnueckuit xox u ero cpoiictBa. OCOOEHHOCTH
6akrepuanbabix U-PHK u u-PHK Beicmiux opranmsmos; u-PHK marpunia pist cuaTesa
oenkoB. I'ereposnepnas PHK - npenmecrsennuk u-PHK.

16. CoBpeMeHHBIE MPEACTABIEHUS O CTPYKTYpe I'eHa. | eHeTndyeckas MHKEHepus,
3a/1a4y ¥ nepcrneKTuBbl. Cxema MOJIEKYJISIPHOTO KIIOHUPOBAaHUS.



17. T'opmonsl. Homenknatypa u knaccudukanusi. CTepouHbie TOPMOHBI, CBONCT-
Ba, QYHKLIHUU U MEXAHU3M JICUCTBHUS.

18. IlenTuaHbie TOPMOHBI. XapaKTEPUCTUKA BAXKHEUIIINX MpeacTaBuTeneii. Mexa-
HU3M JEUCTBHS NENTUIHBIX TOPMOHOB.

19. Obmiee nmonsiTue 06 0OMEHE BEIIECTB U SHEPTUU B opraHuzme. AHa0OIU3M U
KaTtaboiu3M. MakposIpruueckue COeIMHEHHS U MaKpo3prudeckue CBsizu. Bakuewiiue
MIPEJICTAaBUTEIIA MaKpO3pruueckux coequHeHuin (AT®, kpeatnH- u apruauHdocdar).
[Tytu o6pazoBanusi AT® u apyrux Makpo’prudecKux COeTUHEHHH.

20. Pacnax mykimennoBbix kucioT (JJHK w PHK) no cBoOOAHBIX HYKICOTHIIOB.
OcHOBHbIE (PEPMEHTHI KaTaIU3UPYIOIIME 3TU NpOLECcChl. J[eCTpyKIMM HYKIEOTHIOB,
KOHEUHbIC MPOAYKTHI pacnaja W UX JajbHelmas cyabba. Pacnag mupuUMUIUHOBBIX U
IIyPUHOBBIX OCHOBaHUMU.

21.CuHTe3 THUPUMUIUH COJAEPKAIIUX HYKICO3U] -MOHO,-AM U TpudochaTos.
YM® - ncxoaHsblil MPOAYKT JJIsl CHHTE3a APYTUX MUPUMUANHOBBIX HYKIE€OTUI0B. Oco-
OCHHOCTHU CHHTe3a IMypuHOBOro nukia. MM® - nepBUYHBIN TPOIYKT OMOCUHTE3A IMY-
PUHOBBIX HYKJIEOTHUOB.

22. IlonykoHcepBatuBHbI Mexanu3Mm ounocunTeza JIHK (coBpemennoe mpencras-
nenue). GepMenThI, 06ecieunBaronue 3TOT MPOoLecC.

23. O6mee npencrasienue o Ouocunrese PHK. Tpauckpuriusg y mpokapuorT.
Oc00EHHOCTH TPAHCKPUIIIMH Y SYKapHOT.

24. Obmas cxema pacnaga OenkoB B opranuszme. depMeHTHI, 0OecreunBaronye
3TOT mpoiiecc. MeTtabosu3m aMuHOKUCTOT. [IpeoOpazoBanue amuHokuciaor no NH 2 - u
HOOC- rpynnam u pagukainy. KoHeuHble TPOIYyKTHI paciiajia aMUHOKHUCIIOT.

25. Ilytn cBsaseiBanua NH 3 B opranmsme. OpHATHHOBBIN UK. Iyt cuHTE3a
AMUHOKHUCIIOT B PUPOJIE.

26. MaTpuuHblii 1 HEMAaTPUYHBIA MEXaHU3MBbI PUPOJIHOTO CUHTE3a OenkoB. [Joka-
3aTeNbCTBA B MOJB3Y NMEPBOTO U BTOporo. HoBooOpazoBaHue rpaMuiiuIvHa.

27. Martpuunas Teopusi OmocuHTe3a OenkoB. IloaroToBHTENBHBIE MPOIECCHI,
npeauiecTByronme cOopke MOJUNENTUAHON 1enu B pubocome. CTpoeHHe pruOOCOMBI.
OcHoBHBIE 3TaIbl pUOOCOMAIILHOTO ITyTH CUHTE3a OelKa.

28. Perymsmust pubocoMansHOTO cuHTe3a O0enkoB. [locTTpancnsimonHas Moaudu-
Kalus OENKOB.

29. O6mias xapakTepUCTHKa YTJIEBOJOB U UX Kiaccudukanus. MoHocaxapuabl U
ux cBoicTBa. [Ipon3BoaHbBIE YITIEBOJOB: AJIbJOHOBBIE U YPOHOBBIE KHCIOTHI, COUPTHI,
AMUHOMPOU3BOJIHBIE, TTTUKO3U/IBI.

30. CnoxHbl€ yIIIeBOABL: AU- U MOJUCaXapuabl. XapaKTepUCTHKA OCHOBHBIX IMPEI-
cTaBuTeNel. 3anacHas U CTpYKTypHast QyHKIMs nojucaxapuioB. [IekTUHBI.

31. Obmen yraeBonoB. Ilytu pacmama mosu- W oJurocaxapuaoB. DEepMEHTHI,
00ecreynBaonIfe 3TU MPOLIECCHI.

32. O6meH 1mok030-6-hocdara. 'mukonu3. buonornyeckuii CMBICIL.

33. 'TMKOTeHOJIU3 U €r0 OTJIMYKE OT MIIUKOIN3A.

34. Xumu3zm ciupToBoro opoxkenus. [IoHsTre 0 MOJIOYHOKHUCIOM OpPOKEHUU.

35. OOMeH TUPOBUHOTPATHON KUCIOTHI. [[UKIT TUMOHHOW KHCIOTBI. DHEpreTuKa
mporecca.

36. [lenTo30dochaTHbIN MyTh paCIICTICHUS TJIFOKO3bI U €r0 OMOJIOTHYECKAast POJIb.



37. MexaHu3M NepBUYHOIO OMOCUHTE3a YIJIEBOJIOB B IIpoliecce POoTo- U XEMOCHH-
Te3a. DJHepreTuyeckoe odecrneyeHue.

38. I'mokoneorenes. TpaHCIIMKO3UIUPOBAHKUE U €r0 POJb B OMOCUHTE3€ OJIUTO- U
nosimcaxapusioB. Ponb HykieosugandocdaTcaxapoB B TIUKO3MWITpaHC(HEPA3HBIX Peak-
USIX.

39. OOmias xapakTepucTHKa U Kiaccupukanus JunuaoB. Kupel: ux coctas, Gu-
3UYECKUE U XUMUYECKUE CBOMCTBA. JKUpPHBIE KUCIIOTHL.

40. Bocka u crepuabl. CoctaB u Ouosorudeckoe 3HaueHue. buomem6pansl. Posb
JUMHUI0B, OETTKOB M YIIIEPOIACOAEPKAIMX COSTUHEHHUM B OpraHU3alluu MeMOpaH.

41. Xapakrepuctuka Gpocdo- u rmukoaunuaoB. Mx 6uonorudeckas poss.

42. Pacnag tpurnuuepu1oB. DepMeHTbI, PETYIUPYIOIIUE TPOIIECC.

43. O6meH rimnepuHa. ce-Okucnenne BeicuX KUpHBIX Kuciaot (BXKK).

44, 3-Oxucnenne BXKK: MmexaHu3Mm, JIoKaau3aiys B KJICTKE.

45. Oomen anetnin-KoA. I THOKCHIIEBBIN [IAKII.

46. buocunte3 BXKK. Crpoenue u mexanusm neiictBusa cuateTaszbl BXKK.

47. MexanuszMm OuocuHTe3a TpUriauiepuioB u docdonunuaoB. Ponb docharua-
HBIX KHCJIOT B 3THX IIPOLIECCAX.

48. IlonsiTue «6uoaornueckoe okucieHue». CBOOOJHOE OKUCIEHUE U OKUCIICHUE,
comnpsbkeHHoe ¢ (ochopunrpoBanueM. llepekitoueHre OKHUCIEHUS, COMPSKEHHOIO ¢
dhochopunupoBanuem, Ha cBOOOJHOE OKHCIECHUE. BHOOrMYeCKHuii CMBICI 3TOTO TMPO-
necca. MUKpOCOMalIbHOE OKUCIICHHE.

49. OkucnurensHoe GocPOpUIUPOBAHKIE HA YPOBHE CyOCTpaTa (IpUMEpHI).

50. OxucnurenbHoe (OCHOPUTUPOBAHNE HA YPOBHE 3JIEKTPOHHOTPAHCIOPTHOM
uenu (OTL). Xapakrepuctrka (PepMEHTOB AbIXATEIbHON LEMHU MUTOXOHIPHIA.

51. I'unote3pl 0 MEXaHU3ME COMPSHKEHUSI OKUCIEHUS ¢ POCHOPUIMPOBAHUEM: XU-
MUYeCKasi, KOHPOpMalMOHHAs, XeMHUOCMAaTUYECKAs.

52. Crpoenue AT®-cunreraszsl. Cunte3 AT® npu ee yuacTuu.

53. B3zauMocBs3b 0OMeHa BEIECTB B opraHu3Me. B3anmocBsa3b 0OMeHa HYKJIEMHO-
BBIX KUCIIOT M OEJIKOB, HYKJIEMHOBBIX KUCJIOT U YIJIEBOJIOB, HYKJIEUHOBBIX KUCIIOT U JIU-
MUI0B. B3auMoCBsI3p OEIKOBOTO M YIVIEBOAHOTO OOMEHa, oOMeHa OEJKOB W JIUITHJIOB,
oOMeHa YIJIEeBOJIOB U JIMIHJIOB.

54. YpoBHHU perymsiiuy )KU3HEHHBIX TIPOIECCOB B KUBOW MPUPO/IE, METAOOIUTHBIN
Y ONIEPOHHBIM.

55. KieTouHsbIil, OpraHu3MEHHbIN, MONYJISIIIUOHHBI YPOBHHU PETYJISIUU TPOLEC-
COB >KM3HEEATEIHHOCTH.

57. Crpoenne mousekynsl JIHK: xuMuuecknii cocTaB MOHOMEPHBIX 3BEHBEB MO-
nekynel JIHK, 5'-3" — docodoausrdupnas cBsizb, KOMIITIEMEHTapHbBIC MMapbl OCHOBAHUI;
CBSA3M, YIEPKHUBAIOLIME MEXAy COOOM JBE TNOJMHYKICOTHAHbIE IENU; CTIKUHT-
B3aHMO/JICHCTBHUE.

58. ®usuko-xummnueckue coictea JIHK: nenatypanus u peHarypauusi MOJIEKY-
JIbI, TEMIIEpaTypa TIABICHUS, TUTIEPXPOMHBIN U TUTTOXPOMHBIN A (PEKTHI.

59. Xapakrepuctuka B-popmsr nBoiinoit cniupanu JJHK u anbrepHaTUBHBIX ABY-
cnupasibHbIX cTpyKTyp JAHK, nx 6uonornyeckoe 3naueHue.

60. Cynepcrmpanuzanus JIHK. Tomonornyeckue mpoOiembl, BOZHHUKAIONIUE B
X0J1€ MaTPUYHBIX MPOLECCOB.

61. Tonmouzomepasel I u Il TMIIOB, MEXaHW3M UX JECUCTBHUS.



62. HykneocoMHO€E CTpOEHUE XpOMATHHA. DYXPOMATHUH U reTepoXpoMaTuH. Pen-
nukanus JIHK

63. MexanusMm peakuuu nonuMmepuszanuu JIHK u ero karanus. DK30HYKJI€a3HbIE
aktuBHoctu JIHK-monumepas u ux posib B 00€CleYeHuu TOYHOCTH BOCIPOU3BEACHUS
JTHK.

64. Xapakrepuctuka JJHK-nonumepas sykapuot: pazmepsl, CyObeIUHUYHBINA CO-
CTaB, (pepMEeHTATUBHBIC AKTUBHOCTH U y4aCTHUE B MPOIIECCAX PEIUIMKAIIUN U perapaluu.

65. MexaHu3M periMKali KOHIOB JIMHEHHBIX XPOMOCOM 3YKapUOT C MTOMOILBIO
Tenomepasbl. Penapanus u pekomOunanus JJTHK

66. Ilpsimas penapaiusi THUMUHOBBIX JTHMEPOB, aJKWJIMPOBAHHBIX OCHOBAaHUN U
OJHOLETIOYEYHBIX pa3pbIBOB B MoJiekyne JJHK.

67. DKCIIM3UOHHAs penapanysi OCHOBaHUM.

68. Xapakrepuctuka JIHK-TpaHCIIO30HOB 3yKapuOT: CTPYKTypa, MEXaHU3M IIe-
pPEMEILIECHHS, IPEICTABUTENH.

69. Ilpoueccunr pPHK y mpokapuotr u sykapuoT (yyacTBYIOIIME B Ipoliecce
bepmentsl). MetunmpoBanue u apyrue moaudpukaunu pPHK B sapeiike; posb Manbix
PHK B atux npoueccax. Tpancnsauus; npeodpazoBaHue OEIKOBBIX MOJIEKYJI

70. Matpuunas (undopmarnmonnasi) PHK, ee crpykrypa u (yHKIIMOHAIIbHBIE
YYaCTKH Y ITPOKAPUOT U DYKapHOT.

71. OCHOBHBIE CBOICTBA FT€HETHYECKOT0 Ko/1a. OCOOCHHOCTH KOJOBOTO CIOBaps.

72. KOIOH ¥ aHTUKOJOH, IPUHIMIIBI UX B3anMoaeUcTBUA. [IpuHIMI HECTPOroro
COOTBETCTBHS (Wobble-rumoresa).

73 AmunoamminpoBanue TPHK kak HE0OXOAMMBIIA Tan TPaHCISILIUU: MEXaHU3M
nevictBug amuHoanmiI-TPHK-cuaTeTas.

74. TPHK: nepBuyHas, BTopuuHas U TPETUYHAsI CTPYKTYypa, poiab MOAUPUIUPO-
BAaHHBIX HYKJICOTHIOB.

75. CtpykTypa pubOCOM MPO- U DYKAPUOT, BXOJAIINE B UX COCTaB pUOOCOMHBIE
PHK u 6enku. ®ynkiumonanbHbie yuyacTku pudocom: MPHK-cBs3piBatonuii yuactox,
TPHK-cBs3piBatomue A, P u E yyacTku, hakTOpCBS3BIBAIONIUN YUACTOK.

76. DHepreTHka CUHTE3a Oelika: KOJUYECTBO MaKpOIPIruyecKuX cBsA3eil, HeoOxo-
JUMBIX Ha MPUCOEANHEHUE K PACTYyILIEMY MMOJUIENTUAY OAHOW AMUHOKHUCIIOTHI; SHEPTe-
TUYECKHE 3aTpaThl HA COOPKY prOOCOMBI (ITPU MHUIIMALIUUA TPAHCISAIMN) U HA OTCOEIH-
HEHHE TOTOBOT'O MOJIUIENTHIA OT PUOOCOMBI.

77. Cucrema yOMKBUTHHWIMPOBAHUS OEJIKOB 3yKapuoT. CEHCOpPHBIE MPOLECCHI

78. CemernicTBa TOMOJIOTUYHBIX T€HOB. OPTOJIOTH U apaJIOTH.

79. IlceBnOTEHBI.

80. Tumbl MOBTOPSAIOMIMXCS MOCIEA0OBATEILHOCTEN U UX BCTPEYAEMOCTh B I'€HO-
Max pa3JInYHbIX OPraHU3MOB.

5. YueOHO-MeTOAM4YEeCKOE U HH(POPMAIIMOHHOE 00ecTiedeHue

1. WBanumies, B. B. Monekynsapnas 6uonorus : yueOnuk / B.B. lBanumies.
— Mocksa : PUOP : UHDPA-M, 2019. — (Beicmiee obpazoBanne). — 225 ¢. — DOI:
https://doi.org/10.12737/1731-9. - ISBN 978-5-369-01731-9. - TekcT : 37€KTPOHHBIH. -
URL: https://znanium.com/catalog/product/1019421



https://znanium.com/catalog/product/1019421

2. Pezsnikun, B. 1. MonekynspHas Ouosorus: MpakTUKyM : yuyeOHoe rocooue /
B. . Pe3snkun. — 6-e u3n., nepepad. — I'poano : ['pl'Y um. SAuku Kynaner, 2022, —
45 c¢. — ISBN 978-985-582-478-8. — TekcT : anekTpoHHbIl // JlaHb : 3JEKTPOHHO-
oubnmoteunas cuctema. — URL: https://e.lanbook.com/book/262364 .

3. [{prmOaneHko, H. B. [IpakTuKyM MO MOJIEKYJISIPHO-
OuosiorudeckuM Meroaam : yueoHoe nocodue / H. B. [{pimbanenko, A. A. Xyxkosa, II.
C. Kynpssuesa. — Cankrt-Iletepoypr : PI'TIY um. A. U. I'epuena, 2020. — 116 c. —
ISBN 978-5-8064-2888-3. — Tekct: onexkTpoHHb // JlaHb : SJIEKTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/252530

B) MH(opmaImoHHbie peCypChl:
https://www.ncbinlm.nih.gov
https://www.vir.nw.ru
https://www.embl.org
https://www.ddbj.nig.ac/jp/index-e.html
https://www.medline.ru
https://molbiol.ru
https://www.ngrl.org.uk/wessex
https://gene-quantification.info

https:// jmg.bmj.com

0. https://atlasgeneticsoncologv.org/index.html

HOooo~NoOkRwWNhE

r) [lepuonnueckue u3aaHus

Kypnansr:

1. ['eneruka.

2. N3Bectust PAH. Cepust Ononorudeckasi.
3. MonekynspHas OHOJIOTHS.

4, Ycnexu cOBpeMEHHON OMOJIOTHH.

1) MadopmanoHHbIe CipaBOYHBIE CUCTEMBI U TIpodeccroHaabHbie 0a3bl JaH-
HBIX:

1. DnekTpoHHasi oubrorexka BaBUuiioBCKoro yHuBepcuTeTa —
http://library.sgau.ru

2. Yuusepcuretckas oudmnorexka ONLINE — http://www.biblioclub.ru.

3. DnekTponHas oubnuoreka ['ymep — http://www.gumer.info

4.  DnextpoHHas OMOIMOTeKa yueOHMKOB — http://studentam.net

5 DnekTpoHHas Oubymoreuynas cucrema «Jlauby — http://e.lanbook.com

6.  DOBC «lOpaiit» — http://www.biblio-online.ru.

1. Hayunas snekrponnas 6ubnuoreka eLIBRARY.RU —
http://elibrary.ru/defaultx.asp

8. [TouckoBbie uaTEpHET-cUcTeMBbI SHIekc, Rambler, Google u mp.

Paccmompeno u ymeepacoeno na 3acedanuu kagheopol
«Mopgonoeust, namonozus HeusoOmMHwIX U OUOLOSUSLY
«29» aseycma 2022200a (npomoxon Ne 1).
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https://e.lanbook.com/book/252530
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®denepanbHOE FOCYJapCTBEHHOE
0ro/KEeTHOE 00pa30BaTEIbHOE YUPEIKACHHE

Pextop ®I'bOY BO

BBICIIETO 0OPa30BaHKs BaBuIOBCKHIT YHUBEPCUTET

CapaToBcKHii TOCYIapCTBEHHBIN
YHHUBEPCHUTET T'€HETHKH,
OMOTEXHOJIOTUH ¥ HH)KEHEPHUN

J.A. ComoBbeB

nmenn H.W. Basuioa
« »

TI.

(®I'BOY BO BaBunosckuil yHUBEpCHUTET)
np-kT uM. Ilerpa Cronsinuna 31.4, cTp.3,
r. Caparos, 410012
daxc: (8452) 23-47-81, Ten.: 23-32-92
e-mail: rector@vavilovsar.ru

ITPOTOKOJI Ne
3acc1aHus 3K3aMCHaHI/IOHHOﬁ KOMUCCHU
OT « » T.
CocTaB KOMUCCHUU: (yTBepXkaeH nmpukasoM N -OJ1 om 20 2):
— 0-p . Hayk, npogeccop xagh. « » (npedcedamenv);
—0-p . Hayk, npogheccop Kap. « »; —
0-p HayK, npogeccop xag. « », — KaHo. . Ha-
VK, OoyeHm Kagh. « »
CJIVIIAJIN: ITpuem KaHAMAATCKOTO 3K3aMEHA MO JUCHUTLINHE
Hayunas cneyuanvnocms 0.0.0.
OoT
(paMunms, UMs1, OTYECTBO)
Ha sk3amene ObUIH 3a7aHbI CJIETYIONINE BOTIPOCHI:
ITIOCTAHOBMWJIN: Cunrarth, 4TO
craj(a) sK3aMeH C OICHKOM
Ilpeoceoamensv IK3aMeHAUUOHHOU KOMUCCUU: ®.N.0
Ynenvt IK3AMEHAUUOHHOU KOMUCCUU: ®.N.0
®.1.0
®.1.0
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