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1. Heab u niianupyemMblie pe3yabTaThbl OCBOCHUS UCHUNIMHBI (MOIYJIS)

[enbr0 OCBOSHHMSI TUCIUIUTHHEI SIBISIETCST (POPMHUPOBAHKE CIICAYIOIINX KOMIETCHIINI:

— OIIK-1 - crocobeH MCMONB30BaTh W MPUMEHATH (yHAaMEHTAJIbHbIE OMOJIOTHYECKHE
NPEJICTaBICHUS W COBPEMEHHBIC METOJIOJIOTHYECKHE MOIXOABI ISl TOCTAHOBKH W PEIICHHS
HOBBIX HECTaHAAPTHHIX 3a7a4 B cpepe MpodhecCHOHAIBHON AeITeTbHOCTH;

— IIK-1 - crocoben oOpabaThiBaTh W MCIOJIB30BAaTh HAYUYHYIO W HAYYHO-TEXHHUYECKYIO
UHPOPMALIMIO TPH PEHICHUH HCCIEAOBAaTENbCKUX 337ad B COOTBETCTBUU C MpoduieM
(HampaBJICHHOCTHIO) MAaruCTEPCKON MPOTpaMMBbI

— TIIK-3 - cmocoGeH OCYHIeCTBIATh pa3paboTKy, pealu3aluio U KOHTPOJb
OMOTEXHOJIOTHYECKUX U MPUPOIOOXPAHHBIX TIPOCKTOB.

Pe3ynbpTaTamMu 0CBOCHUS TUCHUIUIMHBI SIBISIOTCA CIEAYIOUIME WHIUKATOPBI TOCTHUKEHUS
KOMIICTCHITHM:

HNOIIK-1.2. AHanmu3upyeT COBPEMEHHOE COCTOSIHUE M TEHACHUMU  Pa3BUTHS
OMOJIOTUYECKUX HAYK;

UIIK-1.1. ITpumensier 3HaHus QyHAAMEHTATBHBIX U MPUKIAIHBIX Pa3/IeiIOB AUCITUTIINH
(Momysei), ompeneNnsfoIINX HaMpaBICHHOCTh (MPO(UIL) MPOrpaMMbl MarucTpaTypbl MpU
PELLIEHUH OTACIBHBIX UCCIIEIOBATENBCKUX 3a/1ay;

NIIK-3.1. Mmeer mpexncraBieHHE OO0 OCHOBHBIX OHMOTEXHOJIOTMUECKHX TMPOIECCaX H
MIPUPOAOOXPAHHBIX TEXHOJOTHUSIX, TPUMEHIEMBIX B TPOMBIILIEHHOCTH PD.

2.3aga4m 0CBOCHUA TUCHHUIINHBI

— OCBOUTH OCHOBHBIE NOHSTHS U TEPMUHOJOIMIO MOJIEKYJISAPHONH OHOJIOIMH M T'€HHOU
WH)XXECHEPUH;

— HayuuTbcsi IPUMEHSATHh TOHSATUWHBIN ammapar MOJEKYISIPHOM OWOJIOTMH W TEHHOU
UH)KEHEPUU JUISI PEUICHUS TEOPETUYECKUX U TPAKTHUECKUX 3ajad MpodeccHoHaIbHOM
JESTEIIBHOCTH;

— HayuuTbcst mpUMEHSATH METOIBI MOJIEKYJISPHON OHOJOTMM M TE€HHOM HHXEHEPHH
MHUKPOOPIaHU3MOB B TNPO(PECCHOHATIBHON JEATEIbHOCTH M pa3padaTbiBaTb KOMIIOHEHTHI
MHUKPOOHBIX OMOTEXHOJIOTUH.

3. MecTo nucHUILUINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Jucrunnuaa otHOCUTCS K biioky 1 «/[ucuumimnael (MOTyIn)».
JlucummimHa OTHOCUTCS K 4YacTH 00pa3oBaTelbHOW MPOTrpaMMbl, (OPMUPYEMO
YY4aCTHHUKaMH 00pa30BaTEIbHBIX OTHOIIEHUH, TIPEAiaracTcsi 00 yJaronmMcs Ha BEIOOP.

4. Cemectp(bl) ocBOeHNS U GopMa(bl) IPOMEKYTOUYHON ATTECTANNH MO JUCHUILINHE

[TepBrIii cemecTp, 3a4eT

5. Bxoanble TpeOOBaHMs AJIs1 OCBOCHHS IMCUUILIUHbBI

JIJIs yCIenTHOro OCBOCHHS TUCITUIUIMHBI TPEOYIOTCS KOMIIETCHIIMU, COPMUPOBAHHBIC B
X0JIe OCBOEHUS IIPOTPaMM TPEIISCTBYIOIIETO YPOBHS 00pa30BaHUsI.

JIJIs  yCHIeITHOTO OCBOCHUS JIUCHUIUIMHBI TPEOYIOTCS KOMIIETEHIIMU TIO CJICIYFOIIHM
TUCIUILIMHAM OakaliaBpuaTa — o0IIasi MUKpOOHOIOT S, OMOXHUMUSI, TEHETUKA, ITUTOJIOTHSI.

6. S13bIk peanuzanun

Pycckuii



7. O0beM TUCHUNIHHBI (MOTYJIA)

OO6m1ast TpyI0€MKOCTh TUCIUIUIMHBI COCTABIISIET 2 3.€., 72 Yaca, U3 KOTOPbIX:
— JIEKIIUH: 8 4.;

— CEMHHapCKHe 3aHsaTus: 18 4.

O0BeM caMoCTOSTENbHOM pabOTHI CTyIEHTa ONpEAeIIeH YUeOHbBIM IIIIAHOM.

8. Conepxxanmne nMCUUNJIMHBI (MOAYJIs1), CTPYKTYPUPOBAHHOE 10 TEMaM

Tema 1. BBeneHue B MOJIEKYJIAPHYIO OMOJIOTHIO ¥ TEHHYIO HHXKECHEPHIO.

Kparkoe copepxkanune Ttembl: IlpenMer wuccienoBaHMsT W UCTOPUS  Pa3BUTHUSA
MOJIEKYJISIPHOM OMOJIOTUHM U TeHHOW MHX)eHeprH. OCHOBHbBIE METO/IbI M OOBEKTHI MOJICKYISIPHOM
Ouosorn W TEeHHOW wWHXeHepud. (CxeMa TEeHHO-WHXEHEPHOro »JKcrmepuMeHTta. I[Ipumepsl
ucnosabp3oBaHus 'MO B pa3HbIX OTpacisix NPOMBIIIEHHOCTH.

Tema 2. Ctpoenue u (puU3NKO-XUMUYECKHE CBOWCTBA HYKJICHMHOBBIX KUCIOT. [IpuHIMTIBI
paboThI TEHOMA.

Kpatkoe conepkanue Tembl: Mcropus OTKpBITHS HYKIEHMHOBBIX KUCIOT. CTpyKTypa,
CBOMCTBAa M (YHKIMHM HYKJIEMHOBBIX KHCIOT. LleHTpanpHass pormMa MoOJIEKYJISpHOM OMOJIOTHH.
CBolicTBa TEHETUYECKOTO KOJIa.

Tema 3. MeToabl BBIJCICHHUS M OYUCTKH HYKJIEMHOBBIX KUCTIOT.

Kpatkoe copepxanue tembl: KiroueBble ATanbl BBIAEICHUS HYKJIEMHOBBIX KHCIIOT.
OcobenHoctu BblAeneHuss reHoMHON 1 mnazmuaHon JIHK mpokapuot, a Taxke JIHK ¢aros u
sykapuot. Beigenenne PHK. CrnocoOwr ompeneneHuss kadecTBa W KOJMYECTBA BBIICICHHBIX
HYKJIEMHOBBIX KHUCIIOT.

Tema 4. [lonumepasHas LenHas peakius

Kpatkoe conepxxanue temsl: Mctopus otkpeitus [IIP. [Tpunuun merona, cocras I11IP-
cmecu, craauu IILP. IMonGop mpaiimepoB. YcrpoiictBo IILP-nma6oparopun. OGopynoBaHue.
PaznoBugnoctu [1LP. Obnactu mpumenenus Meto 0B Ha ocHoBe [11[P.

Tema 5. I'enb-3nekTpodope3 Kak METOT MOJICKYJIIPHON OMOJIOTUH

Kpatkoe conmepkanue tembl: Pa3ieneHue cmeceit OMOMOJIEKY B DIEKTPUYECKOM IIOJIE,
NPUHIUIT METOJa arapo3HOro renb-ayiekrpodopesa. OOOpydOBaHWE H  KOMIIOHEHTHI IS
MpOBEJCHUS Tenb-31ekTpodope3a. PasHoBuIHOCTH Tenmb-dnekTpodope3a. MeTonbl Ha OCHOBE
renb-3JeKTpodopesa.

Tema 6. CexkBeHUpOBaHUE

Kparkoe coxmepxanume Tembl: Merton — cekBeHupoBaHus — Makcama-I nnbepra,
cexkBeHHpoBaHue 1o CeHrepy. ABTOMAaTHYECKOE CEKBEHUpOBaHUE. CEKBEHMPOBAHME ITOJIHBIX
TeHOMOB. MeToabl CeKBEHHPOBAHHUS HOBOTO IIOKOJIEHHs (MUpocekBeHHpoBaHue, Illumina,
HaHOIIOPOBOE CEKBEHUPOBAHHE, OJHOMOJIEKYJIIPHOE CEKBEHUPOBAHHE B PEAIbHOM BPEMEHH).

Tewma 7. Texnonorun pekomOunanTHbIX JTHK.

Kpatkoe conpepxxanue Ttembl: DepMEHTHI, HCHOIB3YEMBIE B TI'€HHO-UHKXEHEPHBIX
UCCIIeIOBaHMIX (HyKJea3bl, Jsurasbl). Bekropbl. Co3laHue TIeHETHUECKUX KOHCTPYKIIMIA,
aurupoBaHue. MojenbHble OOBEKThl TeHHOH HHXXEHEpUH (OaKTepuH, IPOKKH, KICTOUYHbIE
JUHUHM HACEKOMBIX, KUBOTHBIX M 4elloBeka). MeToibl TpaHchopmanuu 6akTepuanbHbIX KIETOK.
MounekynsipHoe kinoHupoBaHue. CKpUHUHT KJIOHOB.

Tema 8. PenaktupoBaHue reHOMOB.



KpaTtkoe conepxanue Tembl: MeToapl peaakTUpOBaHUs IeHOMOB. Meranykieasbl. ZF-
HyKJeasbl («uuHKOBbIE manblb»), TALE-nykneassl, cucrema CRISPR/Cas. Ilpaktuueckoe
UCII0JIb30BaHNE METOJIOB PEAAKTUPOBAHUS TEHOMOB.

Tema 9. Mcnosnb30BaHNEe METONOB MOJEKYJISPHON OMOJIOTMU WM T€HHOM HHXKCHEPUH B
9KOJIOTUYECKUX U arpOOMOTEXHOIOTHSIX.

Kparkoe conepkanue Ttembl: V3ydeHue (UIOreHETHYECKOTO U (DYHKIIMOHAJIBHOTO
pa3Ho00pa3usi MUKPOOPTaHU3MOB JIJIsl IOUCKA OMOTEXHOJOTHYECKH MEPCHEKTHUBHBIX ILITAMMOB.
I'eHHO-MH)XEHEPHbIE ITaMMBbl, pa3paboTaHHBIE 7151 TEXHOJIOTUI OMopeMeTualIHH.

9. Tekymumii KOHTPOJIb MO TUCUMUILJIMHE

TGKYH_[Hﬁ KOHTpPOJIb IO AJUCHUIUIMHC TPOBOAUTCA IMYTEM KOHTPOJIA MOCCIIACMOCTH,
MPOBEJICHUS KOHTPOJIbHBIX PadOT, TECTOB M0 JIGKIIMOHHOMY MaTepUally, BBIIOJIHEHUS JOMAITHUX
3a1aHuid, 1 pukcupyercs B hopMe KOHTPOIBHOM TOUKH HE MEHEe OJTHOTO pa3a B CEMECTP.

OueHouHble MaTepHUajabl TEKYILIEro KOHTPOJA pa3MelleHsl Ha caiite TI'Y B pasnmene
«Hupopmanmst 06 oOpazoBaTenbHOM mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. Ilopsizoxk nmpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTAMU

3ayer B mepBOM cemecTpe mpoBoauTcs Ha miaargopme «Moodle» Ha ocHOBaHMU
Pe3yAbTaTOB TEKYILETO KOHTPOJsA, KOTOphI cocTaBisieT 40 % pelTUHra U UTOroBOro TeCTa, Ha
KOTOpbIii mpuxomutrcsa 60 % peiitunara. Pe3ynbTaThl Tecta ONpPEAETSIOTCS HEOOXOAUMBIM
KOJIMYECTBOM MPABUJIbHBIX OTBETOB (TECT CUUTAECTCSI BBIIIOJHEHHBIM, €CJIM CTYIEHT MUMEET He
meHee 70 % npaBUIIbHBIX OTBETOB).
«3auTeHo» CTaBUTCS MO pe3yjbTaTaM HUTOTOBOTO TECTUPOBAHHUS C YYETOM BBHITIOJHEHUS
3a/laHuil IPOMEKYTOUYHOTO KOHTPOJIS.
Nrtoroserit Tect cogepxut 25 BonpocoB. [IpoaomKuTenbHOCTD BHIMOJHEHUS 1 Yac.
IIpuMepHBIii IEpeYeHb BOIIPOCOB:
Bompoc 1. Kakoii u3 ¢epmMeHTOB 0oOecrieynBaeT paciyieTeHne TBOWHOW CIUPAIU MyTeM
pa3pbiBa BOJOPOAHBIX CBA3EH:
a) Temomepasa
b) Jluraza
c) Xenukaza
d) Duponykieasza pecTpUKIUN
e) JHK-momumepasa

Bonpoc 2. Tpanckpunius — 310
a) npucoeanHenue TPHK k amunokucnore
b) npornecc hopmupoBanus GyHKIIMOHATHLHO aKTUBHON MoieKysibl PHK
¢) ynBoenwue 1eneit JIHK
d) mpomnecc cunteza PHK na matpure JJTHK
€) mpolecc buocuHTe3a Oenka

Bonpoc 3. Komnuectso TPHK, ydacTByromux B TpaHCIsUHU, pAaBHO KOJIUYECTBY:
a) reHoB, BXoaamux B moyiekyny JJHK
b) GenkoB, CHHTE3UPYEMBIX Ha prudOCcOMax
¢) xomonoB MPHK, mmdpyrommux aMUHOKHCIOTHI
d) HM O/IMH U3 OTBETOB HE SABJSAETCS BEPHBIM
e) monekyn MPHK

Bormpoc 4. CunTe3 6enka 3aBepiacTcsi B MOMEHT:
a) mpucoeAnHeHus: aMUHOKUCIOTHI K TPHK
b) ucromeHus 3anacoB GepMEHTOB



C) y3HaBaHHUA KOJOHA aHTUKOJIOHOM
d) mosiBieHMst Ha puOOCOME «3HaKa MPETMHAHUS» — CTOI-KOJIOHA
€) HU OJIMH M3 BAPHAHTOB OTBETA HE SIBISICTCS BEPHBIM

Bomnpoc 5. Ykaxure BepHOE CyXKIEHUE.
a) [Ipu permukamuu  oxHa wMonekyna JIHK ocraercss HeuwsmeHHO#, BTOpas
CUHTE3UPYETCS 3aHOBO
b) [lpu pennukanumu B oOpazoBanHbIXx  Mosiekynax JIHK  omgna  memb
HYKJIEOTHUJIOB HEU3MEHHA, BTOPAsi CHHTE3UPYETCS 3aHOBO
c) Ilpu perumkanuy TPOUCXOAUT pPaA3pPyIICHUE CTaphIX IeNeld HYKICOTHJIOB U
o0pa3oBaHKe HOBBIX
d) Hu oquH 13 BapuaHTOB OTBETOB HE SIBIISICTCS BEPHBIM
e) Ilpu permkanuu TOJIbKO OJJHA LEMb HYKJICOTHIO0B Pa3pyIIaeTCs, BTOpasi OCTaeTCs
HEU3MEHHOM U CIY)KUT B KQUeCTBE MATPUIIBI

Bonpoc 6. Jlnuna ammnuduuupyeMoro yqactka 3aBUCHUT OT:
a) UCIOJIb3YEMBbIX NMpaiMepoB
b) neiicrBust JIHK - momumepasbl
¢) Mapku amruiddukaropa
d) Temnepartypsbl 3J0HraIu
€) HU OJIMH U3 BApPHUAHTOB OTBETOB HE SIBJIIETCS BEPHBIM

Bompoc 7. Metop renb-3nekTpodopesa mo3BomsieT (IBa MpaBUIbHBIX OTBETA):
a) OMpEIeNUTh HyKJIEOTHIHYIO TI0CIIeI0BAaTEIbHOCTh
b) paznenuts pparmentsr JJHK
¢) ocymecTBUTh BcTaBKy pparmenta JIHK B mira3smMuHbIi BEKTOP
d) yBennuuTh KonuuectBo kormi JJHK
e) ompeaenutsb uMHY pparmenta JJTHK

Bompoc 8. Jlns BctpauBaHust 4yxkeponaubix ¢parmentoB JIHK B BekTop MCHONB3YIOT

bepmenT:

a) rupasza

b) oOpaTHas TpaHCKpHUNTa3a

C) SHIIOHYKJI€a3a PECTPUKITUU

d) AHK-nomumepasa

e) Jluraza

f) Xemnuka3za

Bompoc 9. BcraBka B BEKTOPHYIO MOJEKYITY, COJEpXKAIlyl0 TI'€H YCTOWYMBOCTH K
aMIUIWUINHY, ObUTa ITpoBeieHa 1o reny lacZ. Knetku, coaepskariyie pekoMOUHAHTHBIN BEKTOP:
a) OyayT pacTd Ha Cpele C TeTPALUKIMHOM
b) OyayT 0O6pa3oBBIBaTH O€IIbIE KOJOHUH
¢) He OyAyT pacTu Ha cpe C aMIUIMILTHHOM
d) OyayTt 00pa3oBBIBaTh rOIyObIC KOJIOHUT
€) HU OJIMH M3 OTBETOB HE SIBJISICTCS MIPABHILHBIM

Bormpoc 10. Metoa pecTpUKIIMOHHOTO aHAIW3a UCTIOIb3YeTCs JUISL:
a) CpaBHEHHsSI OJIMHAKOBBIX IO JUIMHE HYKJICOTHIHBIX MTOCIIEIOBATEIBHOCTEH
b) monyuenus pparmentoB JJHK pazuoit amuHbI
C) OIpEeeNICHUs IMOCIIEA0BATEILHOCTH HYKJICOTHIOB
d) paznenenus pparmenton JJHK
€) HH OJIMH M3 BAPUAHTOB OTBETOB HE SBISICTCS BEPHBIM



OHCHO‘IHBIG MaTCpHuaJibl JIs1 TPOBCACHUS HpOMe)KyTO‘IHOﬁ aTTeCTall pasMCIICHbI Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpa3oBaTeNbHOM  TporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DJEKTPOHHBIM Y4eOHBIN KypC 10 AUCUUIUIMHE B 3JIEKTPOHHOM YHHBepcuTere «iDO» -
https://Ims.tsu.ru/enrol/index.php?1d=32047

6) OuleHOuHBIE MaTepHalbl TEKYIIEr0 KOHTPOJIS M IMPOMEKYTOUHOM aTTeCTalluu I10
JUCLUTUIMHE.

12. Ilepevyenn y4eOHOIM JauTepaTypsbl U pecypcos cetn UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— mupg P. HarmsimHas OMOTEXHONOTHS W TEHETHYECKas WHXKEHEpUS [DIEKTPOHHBIN
pecypc] / mun. P.; mep. ¢ Hem. — 2e uzn. (31.). — DIEeKTpoH. TeKCcToBbIe naH. (1 dain
pdf: 327 c¢.) — M.: BUHOM. Jla6oparopus 3HaHwmii, 2015.

— TlpuHIMTBI 1 METOJIBI OMOXUMHUU B MOJIEKYJISIpHOU Onosyoruu / penaktopsl K. Yuncon
u JIx. Yonxkep; nep. ¢ aura. — M.: BUHOM. Jlabopatopus 3Hanuit, 2013. — 848 c.

— I'mux B. u Ilactepnak /. MonekynsipHas OuorexHosorus / miep. ¢ auria. M.: «Mupy,
2002. — 589 ¢

0) JOMOJHUTEIbHAS TUTEPATYpa:

— AbpamoBa 3.M1. BgeneHue B TCHETHYECKYI0 HMHXKECHEpHIO: Y4eOHOE mocoOme yist
CaMOCTOSITENIbHOW BHEAayIUTOPHON pabOThI CTYACHTOB MO Kypcy «l eHHas MH)KEHEepus»
/3.1.Ab6pamoBa. - Kazanb: Kazanckuii yausepcutet, 2008.- 169 c.

— Bennkos B.A.Monekynspaas 6uonorus. [Ipaktnyeckoe pykoBoAacTBo: Yuel. mocodue
I cTyA. Owon. ¢ak. u (ak. HaHO- ¥ OMOMEA. TEXHOJ., 00y4-cs 1o Hamp. «buomorus
(020400)», «buonorus-nex (050100)», «bHOTEXHHUYECKUE CHCTEMBI M TEXHOJIOTHHU
(200100)», «Memuuunckas ¢uzuka (011200)» uw mno cmen. «buoumHkeHepus u

ouonndopmaruka (020501)». — CaparoB: M3zmarenbctBo «CapaTOBCKUH HCTOYHHUKY,
2013. -84 c.: un.

— benbkoBa H.JI., AngpeeBa A.M. BseneHue B MOJNEKYJISIPHYIO 3KOJOTHIO
MHUKPOOPTaHU3MOB: YdueOHO-MeTonuueckoe mocobue. — SpocnaBias: H3m-Bo OO0

«IIpunTxaycy», 2009 — 91 c.

—Manmnatuc T. wu np. Meroapl TEHETHYECKOW HMHXKEHEpUH. MOJIEKYISIpHOE
kinonupoBanue: [lep. ¢ anrn. / Manuatuc T., @puu 3., ComOpyk k. — M.: Mup, 1984. —
480 1.

B) pecypchl cetn MIHTepHeT:

— OTKPBITHIE OHJIAH-KYPCHI;

— DIEeKTPOHHBIN XypHaJ «JIeMeHThI» - https://elementy.ru/;

— NHTepHeT-pecype 0 KilacCHYecKoi M MOJIEKYIISIpHOHM Ononorun www.molbiol.ru

— OOpa3oBaTeNbHBIA TPOCKT O MOJICKYJISIPHBIX OCHOBaX COBPEMEHHOW OHWOJOTHH
https://biomolecula.ru/

- nHTepakTUBHasA nadoparopust LabXchange https://www.labxchange.org/

13. Ilepeyennb HH(POPMAIIMOHHBIX TEXHOJIOT U

a) JIMIIEH3NOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: makeT mporpamm. Bxirouaer NmpuIIOKEHHS:
MS Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— yOJIMYHO JOCTYITHBIE 00JIaYHbIe TeXHOJIOTHH (SIHACKC JUCK U T.I1.).



0) H(pOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBI:

— DNEeKTpOHHBIN KaTajor Hayunoit O6ubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnuoreka (pemo3uTopuit) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlaub — http://e.lanbook.com/
— OBbC KoncynbTanT cTynenta — http://www.studentlibrary.ru/
— ObpazoBarenbHas mwiardopma FOpaiit — https://urait.ru/
— OBC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

B) nnpodeccruoHanbHble 0a3bl JAHHBIX:

— Baza JAHHBIX 1o TaKCOHOMMHM JKUBBIX OpPraHUu3MOB -
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi ;
— baza JAHHBIX HYKJICOTHIHBIX IIOCJIE0BATEIBHOCTEN —

https://www.ncbi.nlm.nih.gov/nucleotide/.
- baza mannbix nmocienoBarensHocTel pudbocomubix PHK https:// www.arb-silva.de/

14. MaTepuanbHO-TeXHHYECKOe o0ecnevyeHne

Aynuropun 1 IpOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUIIA, C JOCTYIOM K ceTd MHTepHeT.

Aynutopun Uil TPOBEACHMS 3aHATHIL CEMMHApPCKOTO THIMA, WHIUBUAYAIbHBIX M
IPYIIOBBIX KOHCYJIbTAllMi, TEKYIIETO KOHTPOJISA M NMPOMEKYTOYHOM aTTeCTaluu, C JOCTYIIOM K
cetu MHTepHer.

15. Uudopmanus o pazpadboTunkax

I'epacumuyk AnHa JleoHumoBHa, KaHA. OMOJN. HayK, JOLEHT, Kadeapa MXTHOJIOTUU U
ruapoouosniorn BU I'TY



