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1. lean u 3agaun AUCHUATIHMHBI

1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 Crnocoben paspabarpiBaTh TPEIJIOKEHUS IO COBEPIICHCTBOBaHMIO OuoTexHonoruii BAB ¢
MCIOJIb30BaHUEM MHKPOOHMOJIOTHYECKOTO CHHTE3a M OmoTpaHchopManyl MHUKPOOPTaHU3MOB, KJIETOYHBIX
KYJBTYp *KUBOTHBIX U pacTEHUMN

1.2 Tumel 3aga4 TpogecCHOHANBHOU NeATeNbHOCTH, K KOTOPBIM TOTOBSTCS OOydYaroluecss B paMKax
OCBOCHUS JUCLUIIIIUHBIL:

- Hay4YHO-HUCCIIEOBATEIIbCKUN
- NPOEKTHBIN

1.3 JIucuurniauHa OpHEHTHPOBAaHA HA MOATOTOBKY OOydYaromuxcs K MpodeCCHOHAIbHON JesSTEIhHOCTH B
chepax: 01 OOpazoBanne wu Hayka (B cdepax: peanuszanuu 00pa30BATEIbHBIX  MPOTPAMM
npo¢eCCHOHATBLHOTO 00pa30BaHMsI, BBICHIETO OOpa30BaHMsSI W JIOMOJHUTEIBHBIX TPO(HECCHOHATBHBIX
MporpamMM; Hay4dHbIX uccaenoBannii), 13 Cenbckoe X035HUCTBO M OXpaHa 3I0POBbs )KUBOTHBIX M Y€JIOBEKa (B
cdepax: OMOIOTrHUECKOM 3aIIUThI )KUBOTHBIX, PACTEHHI, TOPOJI KUBOTHBIX, COPTOB PACTEHUH, CO3JaHHBIX C
UCIIOJIb30BaHMEM METOJ0OB OMOTEXHOJIOTUH, TEXHOJOTMH T€HETHYECKONM U MOJEKYISIPHOM WHAMKAIMH U
UACHTU(DUKAIIMKM KUBOTHBIX M PACTEHHM, TPAHCTEHHBIX U KJIOHUPOBAHHBIX >KMBOTHBIX; BETEpUHAPHOMN
MMMYHOOMOTEXHOJIIOTUM W (apMaleBTUKU, B TOM 4HCIE€ B 4YacTU pa3pabOTKH, HCCIENOBaHUN H
MIPOM3BOCTBA JIEKAPCTBEHHBIX CPEJCTB, BAKIIUH HOBOTO IMOKOJIEHHUSI, MOJUKIOHAIBHBIX U MOHOKJIOHAJIBHBIX
aHTuTen, OakteprodaroB, aHTHUOMOTHKOB, TOPMOHOB, (EpMEHTOB, B TOM YHCIE pa3pabOTKH
JUarHOCTUKYMOB, pa3BUTHsA OaHKOB IITAMMOB MHKPOOPTaHM3MOB, OHOJOTMYECKHX  00pa3loB,
UHQPACTPYKTYPHOTO OOECIHEeueHUsl UCCIIEIOBAaHUNH Ha OWOJIOTMYECKUX MOJENSAX M LEJIEeBBIX JKUBOTHBIX,
OMOTEXHOJIOTUM TIOYB W OHWOYTOOpEeHHI, KOpPMOBOTO Oelka W TPEMHKCOB Il >KHBOTHOBOJICTBA,
MMYENIOBOJCTBA,  PBHIOOBOACTBA, MEPEPadOTKH  CENbCKOXO3IUCTBEHHBIX  OTXOMOB, OHMOJOTHMYECKHX
KOMITOHEHTOB KOPMOB U NPEMHUKCOB, IITyOOKOH mepepaboTKu 3€pHOBBIX U JPYTUX CEIbCKOXO3SIICTBEHHBIX
KynbTyp), 14 JlecHoe xo3siicTBO, oxoTa (B cdepax: NMpUMEHEHUsS OWOTEXHOJOTHUW I YNpaBICHUS
JICCOHACAKICHUSAMH; TPUMEHEHUS] OWOTEXHOJOTHI Il COXpaHEHHs] M BOCIPOW3BOACTBA JIECHBIX
TEeHETUYECKHUX PECYPCOB; CO3JaHHsl OMOTEXHOJOTHYECKUX (OpM AEpeBbEB C 3aJaHHBIMU MpPHU3HAKAMU;
co3/laHusi OMOJIOTMYECKHX CPEICTB 3aIlMTHI Jieca; Pa3BUTUS NPHUHLMUIIOB OuopedailHMHra Ha OCHOBE
MIPOM3BOACTBA IEITIONO3bI; MPOU3BOJCTBA OMOTOIIMBA HA OCHOBE APEBECHOTO ChHIpbs), 26 XHUMHUYECKOE,
XHUMHKO-TEXHOJIOTHUYECKOE MPOU3BOACTBO (B cdepax: 6e30MacHOro i OKpY>Karoeil cpepl MpOU3BOICTBA
XUMUYECKUX TMPOAYKTOB ("3enmeHas" XuMUA); MPOU3BOACTBA MPOAYKTOB (DEPMEHTATUBHBIX PEaKIIHA,
MHUKpPOOHOJIOTUYECKOTO CHHTE3a U OnoTpaHchopMaluii; Mpou3BOACTBA INEKTPUUECKONW SHEPTUHU U TEIUIa U3
OroMacchbl, MOMIONMECHHs (YTHIM3allMi) AMHUCCUU TAPHUKOBBIX Ta30B, 00pa3yeMbIX B JHEPreTHUYECCKUX
MIPOM3BOACTBEHHBIX IIUKJIAX; NepepaboTKu 1 00e3BPEKMUBAHUS MPOMBIIIEHHBIX U KOMMYHAJIbHBIX CTOKOB;
MPEeIOTBPAICHHS U JIMKBUAAMU MOCIEACTBUI BPEAHOTO aHTPOIIOI€HHOTO BO3JEHCTBUS HA OKPY’KAIOIIYIO
Cpeny TeXHOT€HHOM e TEIbHOCTH)

1.4 B pe3ynbrare 0CBOCHMSI TUCIUILUIUHBI Y 00YYaroIMUXCsl TOJIKHBI ObITH CHOPMUPOBAHBI:

O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue

(yHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GbyHKUMY / TPYyAOBBIC MU HEOOXOIUMOM ISt .
WnankaTopbl JOCTHXKEHHSI KOMIIETEHIHHA

npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO

JeicTBus (Ipy HaITU9IUU
npodcranaapra)

wiH pohecCHOHATEHOTO
NEUCTBUSA




- A OcymiecTBieHue
OMOTEXHOJOTHYECKUX
MPOILIECCOB MO MOTYUYCHUIO
FAB

- A/01.6 ITpoBenenue
MOATOTOBUTENBHBIX PadOT
IUIS1 OCYILECTBIICHHUS
OMOTEXHOJIOTHUYECKOTO
nporuecca noxydenus bAB

- A/02.6 ITpoBenenue
OMOTEXHOJIOTHUYECKOTO
mpoliecca ¢
WCTIOJIb30BaHUEM KYIIBTYP
MHUKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
pacTeHUil U JKUBOTHBIX,
BUPYCOB

- C Pazpabotka
MpeIOKEHUH 10
COBEPLICHCTBOBAHHIO
ouotexHonoruit BAB ¢
HCTIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHUKPOOPTaHU3MOB,
KJICTOUHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

- C/02.7 Pazpabotka
HOBBIX U MOJH(UKaIus
CYIIECTBYIOLINX
OMOTEXHOJIOTHYECKUX
npoueccos nonyuenus bAB

IIK-1 Cnocoben
pa3pabarsiBaTh
TPEIUIOKECHUS 110
COBEPILICHCTBOBAHUIO
ouorexnonoruii BAB ¢
UCIIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHHTE3a U
ouorpanchopmannu
MHKPOOPTaHH3MOB,
KJICTOYHBIX KYJIBTYD
’KMBOTHBIX M PACTCHHI

[Ipumenser meTOmBI
TEHETUYECKONM HWH)XEHEpUU Ui
00BEKTOB KUBOH MPUPOJIBI

MOJIEKYIISIPHOM

Owomornu M
ouorpanchopmanuu

1.5 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[TIK-1 Criocoben pa3pabarbiBaTh MPEAIOKEHUS IO COBEPIIEHCTBOBAHUIO OMOTEXHOIOTHIA
BAB ¢ wucnonp3oBaHHEM MHKPOOHOJIIOTHYECKOTO CHHTE3a W OumoTpaHchopmaiuu
MHUKPOOPT'aHU3MOB, KJIETOUHBIX KYJIBTYp )KUBOTHBIX M PACTECHHM

Ne HaumenoBanue ®opma
n/m JIMCITUILINH, o0yueHus
OIIPEACIIAOMINX O4HO-32049H
MEXTUCITUTUTMHAPHBIS ast
CBA3U (cemectp)
11213
1 [bnoMenunuHa u +
ouodapmarieBTHKa
2 |buorexnonorus +
OMOJIOTHYECKH
aKTHUBHBIX BEIIECTB
3 |brotexHoJI0rUs +
JIPOXOKEN U
MHUIIETHATBHBIX
rpubdoB
4 |KynsTHBUpOBaHHE +
PaCTUTENBHBIX KIECTOK
1 TKaHe# in vitro




5 |HoBble HanpaBieHus +
OMOTEXHOJIOTHH:
POTEOMHKA,
NEeNTUAOIOTUS

6 (ITumesas +
OHMOTEXHOJIOrUA

7|Cuctema 006pa3oBaHUs +
U TIOJITOTOBKH
OMOTEXHOJIOTOB B
Poccuu u 3a pyoeskom

8 [ Ympasnsemoe +
KyJIETHBHPOBaHUE
MUKPOOPTaHU3MOB

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Jucuunnuna «MonekynsapHasi OHOIOTHS U TeHeTHYecKasi HHKEHepUs» OTHOCUTCA K 4acTu, hopMupyemMon
y4JaCTHUKaMH 00pa30BaTebHBIX OTHOIICHUH, ydeOHoro turana OIl mo nanpasnenuto moarotosku 19.04.01
- buorexnonorus.

JucuuminHa « MomnekyisipHast OMOJIOTHS M TeHeTHYecKas MH)KeHepus» n3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.
Ouno-3ao4Hast: 5 3.e.

. OuHo-3a04yHas
Bun yueGHOM paboThI

(Bcero yacoB)
OO0mas Tpy10éMKOCTb 1M CHUTLTHHBI 180
KonTaktHas pabora 48
Jlexnuu (Jlekiun) 16
[Tpaktuueckue (IIpakr. pab.) 32
CamocrosrenbHas padota (CP) 96
DK3aMeH 36

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | @opMbI TEKYIIETO
TEMBI paszena/TemMsl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
1 cemectp
1 Bgenenue B CobecenoBaHue;
MOJIEKYJISIPHY IO > 18 |16 TectupoBanue;
OMOJIOTHIO. [TpakTrueckoe
3aHATHE
2 XUMUYECKUE [IpakTyeckoe
CTPYKTYPBI KJIETKH. 3aHATHE
2 | 8 120
MakpoMoJeKyIbl U
uX QYHKITUH.
3 MexaHn3MBbl CobecenoBaHue;
permukanuu JJHK. 4 - |20 KonTtponbHas
pabora




4 Tpanckpunuus u 4 g | 20 IIpakTuueckoe

TpaHCIIALUS. 3aHsTHE
5 I'enom. XpaHenue u IIpakTuueckoe

IIEPEHOC 3aHATHUE;

P .| 4|8 |20
HACJIEICTBEHHOMN KontponpHas
uHpOpMaLIUH. pabora
Tema 1. BBenenue B moJiekyasipuyro ouosioruio. (ITK-1)
Jlexnus.

Omnpenenenue mnpeaMera MOJEKYISIpHOM Ouonornu. MeToabl, HCHONIb3yeMble B HCCIEIOBAHUAX IIO
MOJIEKYJISIpHON Ounonornu. B3zauMocBsizu HayK, CO3JaBIIMX MOJEKYISpHYIO Ouonoruto. OCHOBHBIE STalbl
pa3BUTHA M Hauboyiee KpyHHbIE OTKPBITUS MOJEKYIsApHOW Ouonoruu. benku - ocHOBa BHAOBOM U
UHAUBUAYAIbHON crHenu@uuHocTH. HykienHOBbIE KHUCIOTHI - HUCTOPHS OTKPBITHSA, JOKa3aTeiabCTBa
TEHETUYECKOW POJIM HYKJIEHMHOBBIX KUCIOT. OTKpBITHS, NMPEALIECTBYIOIINE U NOATOTOBUBUINE MOSBICHUE
MoZeNH ABycnupanbHoi Monekyisl JJHK.

IIpakTH4Yeckoe 3aHATHE.
[IpakTnueckoe 3ansTHe. BBeneHre B MONEKYISIPHYIO OHOIOTHIO.

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.

XWMHYECKUN CHUHTE3 reHa. M3ydeHue CTpyKTypHOH oOpraHu3amuu puOOCOMBI. BBISICHEHHE OCHOBHBIX
MEXaHHU3MOB CHHTE€3a HYKJIEHMHOBBIX KHUCIOT. OTKpbITHE o0OpaTHOM TpaHckpunuuu. Vccnenosanue
nepBuyHOi cTpykTypsl JIHK. ITonyuenne pekomounantaeix JJHK. OTkpeiTHE crinaiicunra, puO03uMMOB U
ayTocraiicuara. MoOusbHbIe TEHETUYECKUE DJIEMEHTHI.

N3yuenne MoNeKyIsIpHOW opraHm3anuu MemOpaH. Bo3HMKHOBeHHE OETKOBOW MH)KCHEPUU U MHXKEHEPHOM
SH3UMOJIOTHH.

Tema 2. XumMuueckue cTpyKTypsbl KjaeTkn. MakpomoJiexyiabl 1 ux ¢pyaknuu. (IIK-1)
Jlexknus.
XUMHUYECKHE CTPYKTYPHI KIETKH. MakpoMOoIeKysbl U X (QyHKIHH.

Crpoenne MmonoHykineoTusoB. Crpykrypa u ¢ynknuum JIHK m PHK, ¢usuko-xumudeckne cBoiicTBa
HYKJIEMHOBBIX KHUCJIOT, IPOIIECCHI JeHATypallui U peHaTypalui HyKJIEHHOBBIX KUCIIOT, UX KHHETHKA.

Cnoco6wr Beimenenust JIHK w3 Ouomormueckoro marepuana. KommuectBo JIHK m PHK B kiertke.
Brinenenune renomuoi JJHK. [Tonyuenne BeicokomonekymsipHoro npenapara JIHK. Brinenenue u ouncrka
PHK. Onpenenenue uncrorsl u HatuBHOCTH npernapara JIHK. IIpo6onmonroroka ans Beiaenenns JJHK u3
OMOJIOTUYECKOTO MaTepuara.

IIpakTnyeckoe 3ansATHE.
[IpakTyeckoe 3aHaTHE. XMMHYECKUE KOMIIOHEHTHI )KUBOTO.
[Inan npoBeneHUs 3aHATUS.
1. XuMus )KUBOTO.
DNIeMEHTapHBIN COCTAB )KUBBIX CTPYKTYP.
HuskoMonexymnsapHslii cOCTaB.
Bona u €€ posib B KU3HMU.
[TpocTthie OuomornyecKre MOJIEKYIbl, BXOJSIINE B COCTAB )KHUBBIX KIETOK. VX (usnonornueckue QpyHKIUU.

2. H3zydeHuWe HJIEMEHTApHOTO COCTaBa KJICTKH C HKCIOJIb30BAHUEM COBPEMEHHBIX WHCTPYMEHTATBHBIX
MeTonoB. MeTop SInepHO-MarHuTHOTO pe30HAHCA B IPYTHE COBPEMEHHBIC METO/IBI UCCIICIOBAHUS KIIETOK.

OO6mras XxapaKTepuCTHKA.

Hcnonp3oBaHue BHYTPUKICTOUHBIX MUKPOIJIEKTPOIOB, KIIITI-PETUCTPALIHS,
Vcnonp30BaHme CBETOM3ITYYAIONIUX HHINKATOPOB.

3. JIabopatopnas pabota. OOHapyKeHHEe OTICIIbHBIX KATHOHOB M aHHOHOB B KJIETKE.

IIpakTrueckoe 3ansaTue. MakpoMoieKynsl. benku.
IInan npoBeneHUs 3aHATHUS.



1. Obuiee mousaTue o OuonoIUMEpax.

2. O6mue 4epThl 00pa3oBaHUs OMOTIOTUMEPOB.

3. benku. Ocobennoctu cTpykrypsl. Knaccugukarms. @yHKIUH.
4. ITpuoHsI.

[IpakTnueckoe 3anarue. HyknenHOBBIE KUCITOTHI.
IIman IMMPOBCACHHUA 3aHATHUA.
1.JIHK. Ocob6ennoctu ctpoenusi. HaruBHoe coctosinne. KoHpopManmoHHbIE MOJICITH.
2. PHK.
3. Pemrenue 3agay.
3agaHus AJ51 CAMOCTOSITEILHOI padoThI.

PHK. Ilepsuunas ctpykrypa PHK. Bugst PHK. CoBpemennsie npeacrasinenust o crpykrype TPHK, pPHK,
MPHK. Crpyxkrypa 3penoit MPHK. Mononuctponssie u noaunuctpouasie MPHK.

PHK-conepsxaniue BUpYCHI.

Konnenmusa «Mup PHK». PHK kak BeposITHbIN NepBUYHBIN OHONOIMMED, €€ 3HAUYCHHE B SBOIIOLUH (HOpM
xu3Hu Ha 3emie. Ciocobnocts PHK k camoBoCTipon3BeieHNIO, 0OpaTHOW TpaHCKpUIIIMU. PerynstopHoe
3nauenne PHK. Karanmutnueckue ¢ynkimmun PHK u pubonykieorunoB. «AHTuUcMBICHOBBIe» PHK
NIEPCIIEKTUBBI UX UCIIOJIb30BAHUS.

Tema 3. Mexanusmbl persinkanuu JHK. (ITK-1)
Jleknus.
Mexanusmel perumkanuu JTHK.

Perumukanus THK. Mannmanus permukanuud. OOpazoBaHuE PEIUIMKATUBHOTO KOMILIEKCa (DEPMEHTOB H
OenkoBbIX (pakTopoB. POPMUPOBAHHE PEIIMKATUBHON BHIIKU. IIpaiiMocoMa: KOMIIOHEHTHI MPaiMOCOMBI.
[Tpaitma3za, oOpazoBanue mpaiiMepa. Benymas u 3amazgsiBatonnas unenu JIHK. Cunres 3amasnsiBaromieit
LEMH MPEepPBIBUCTBIM criocoboM. @parmMeHTsl OKa3zakd B MPO- U DYKAPHOTHMUYECKUX KIIETKaX. DJIOHTaIlHs
peruukauuu. Tepmuuanms permukanuu.  buocunres JIHK na PHK-marpune. PHK-3aBucumas
JHK-nonumepasa. TouHocTs mpouecca permukanuu. Penmapanus JJHK.
IIpakTn4yeckoe 3ansATHE.
[IpaxTnueckoe 3ansatue. Boinenenne JIHK u3 kinetok apoxoxei.

O6opynoBanue. MynbTUMEANIHBIN KOMIUIEKC. [l mipoBeneHmst J1aboparopHOM paboThI: HEHTpHdyra,
BOpTEKC, yaniku [letpu, TepmMocTtar, Habop TUITOBBIX peakTHBOB s BhiaeneHus JJHK.

3ajanus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

Hcnonb3oBanune rubpunuzamuu JIHK ans unentuduxanmu BumoB, nuddepeHanud BHYTPUBHIOBBIX
pa3nuYMii U OTHENBHBIX 0co0ei. [eHOMHAs JaKTUII0CKOMIHSI.

Crpykrypa xpomaruHa. [ MCTOHBI M HETUCTOHOBBIC Oeiku XpomaTuHa. CTpoeHHE HYKICOCOMEI. YPOBHU
KOHJIEHCAIUU XPOMAaTHHA.

Tema 4. Tpanckpunuus u Tpancasinus. (ITK-1)
Jlekumus.
TpaHCKpUNLIMS U TPAHCIALHUSA.
Tpanckpunuus (buocunres PHK).



buocuntes PHK. TIpomMoTOpBI: 0COOCHHOCTH MX HYKICOTHUAHBIX TMocienoBarenbHocTeld. JIHK-3aBucuMas
PHK-nonmumepasa E.coli: cyObeaunnunas crpykrpa. Ponb o-hakropa B Tpanckpunuuu. PHK-nonumepass
A, B u C sykapMOTHYECKUX KJIETOK: BHYTPUSAJEPHAs JOKaIu3alus. ACUMMETPUYHOCTb CUMTHIBAHUS C
neneit JIHK. Dransl TpaHCKpUNINMN: HHULMALMS, 3JIOHTalUs M TEpMUHALMSL. 3aBUCHUMAasi U HE3aBHCHUMAas OT
p-(akTopa TepMHHAIMS TpaHCKpUNIUU. OCOOEHHOCTH TPAHCKPUIIIIMU Y SYKapHOT. Perymsuus skcnpeccuu
T€HOB Ha YPOBHE TPAHCKPHUIILUH. BeNKu-perynsaTopsl (aKTUBaTOPBI U perpeccopsl). Perynauus sxcnpeccun
JAKTO3HOTO OIIEpPOHA: HEraTWBHAsl pPETyJsAlus, IO3UTHBHAs peryasiuus komiuiekcom cAMP-BAK
(Genok-akTuBaTop Karabonmusma). [IpoliecCHHT NMEpPBUYHBIX TPAHCKPUIITOB B MPO- M 3YKAPUOTUUYECKHX
kietkax. IIponeccunr MPHK. Cruaiicunr. Crutalicocoma. Ponp maneix gnepusix PHK B BbIpe3zanun
MHTPOHOB U3 NepBUYHBIX TpaHCcKpunToB. Tpancnopr MPHK wu3 siapa B nuromnuasmy.

Tpancnsiuus (OnocunTes 6emka).
I'eHeTnvecknii KOJ: OCHOBHBIC XapaKTEpUCTHKU. buocuHTe3 Oenka. bemok-cuHTe3mpyromuii amnmapar
kieTkd. CuHre3 Oenka B MPOKAPHMOTHUYECKUX KIETKaX. AKTUBHPOBAHHWE aMUHOKHCIIOT. XapaKTEepHUCTHKA
amuHoanmiI-TPHK-cunateras. Ctpoenue pudbocom, popmupoBanue GyHKIMOHATBHBIX IEHTPOB. VHUTIMATIHS
TpaHcasuuu. benkoBsie (akTopsl nHUIManuK. OOpa3zoBaHue (QYHKIUOHATBLHO aKTHBHON 70S-prOOCOMBI.
OnoHranus TpaHcusauu. benkoBeie dakTopsl amoHTanuu. IlocnenoBaTenbHOCTh COOBITUH B MpOIECCe
AJIOHTAIMU. OJIOHTAlUs — IMKIMYECKH Tmporecc. TepMuHanus TpaHCIAIUU. benkoBeie (QakTopbl
TEPMHHALIUH.

IIpakTnyeckoe 3ansATHE.
[IpakTuueckoe 3ansTue OCHOBHBIE MOJEKYISIPHO-TEHETUYECKUE MPOIIECChHI KIETKH.
[1nan npoBeneHUs 3aHATUS.
1. MonexynsipHO-TeHETUYECKasl CUCTEMA YIIPABICHUS
2. Pemumukanyst.
3. [P
4. TpaHCKpUIILKS U TpaHCIALMS. | eHeTHUeCKUA KOJ.
5. Myranuu u penapaunus.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

TouHOCTH mpoliecca TpaHCIAUK. DHEPreTUYECKUE 3aTparbl Ha CUHTE3 Oenka. MHrubuTopsl TpaHCIISALUY.
[TocTTpaHCHsIIMOHHOE CBOpauMBaHHE OENIKOBOW MoJIeKysdbl. Pojb IIarepoHOB B 3TOM  IPOILECCE.
[ToctTpancisiunoHHas Moau(UKanus OSIKOB.

Tema S. I'enom. Xpanenue u nepenoc HacjaeacrseHHoi napopmanuu. (IIK-1)

Jlexknus.
I'enom. XpaHeHue W TepeHOC HACIEACTBEHHOW HHGpopManuu. TEXHOIOTUM TEHHONW WH)KEHEPUH.
[Tpuniune! reHHON MHXXeHepuH. [IpeacraBieHne o MeTone MOJIEKYIspHON rudpunu3amun. [eneTnaeckuit
KO, €ro CBOWCTBAa. YCTPOMCTBO TeHOMa BHpYcOB. MH(popMalmoHHAs €MKOCTb JHK. Cunres
HCKYCCTBEHHOI'O T'€HA.

IIpakTH4eckoe 3aHATHE.
[IpakTuyeckoe 3aHATHE.

IlonumepasHas LenHas peakuusi Kak MeTo I'eHHOM nmHxkeHepuu. Craguu, ycinoBusi nposeneHus. Cocras
peakioHHoi cMmecu. IlpaBuna monbopa mpaiimepo mnst [ILP. Ammmuduxanus PHK. Ocobennoctu
npoBeneHust meroga I1LIP u TpebGoBaHMs, NpeabsBIsieMble K MPOBEICHUIO aHanu3a. UyBCTBUTEIBHOCTh U
cneun(UYHOCTh peakiuu. DakTopbl, BIUAIOMIME HA YYBCTBUTENBHOCTh W cnenupuynocts ITIIIP.
Cospemennbie Momudukauuu I[IIP-metona (MynbTunpaiiMepHas, rHe3foBasi, KojuuecTBeHHas [IL[P).
Hpyrue  ammnuduxannonnsie  JIHK-texnomoruu.  IlepcnekTHBHBIE — HampaBleHUs]  ITPUMEHEHHUS
JHK-mnarnoctuku (#a ocaose I11[P) B mabopatopHoii ciayx0e.

[Tpaktuueckoe 3ansaTue. ['eHoM. MeTobl M3yuyeHus reHoMa U ero TpaHchopmarus.
[1nan npoBeneHus 3aHATUSI.

PecTpukiimonusbIil aHanus.

Koncrpyuposanue pekombunanTHbeix JJHK

Knonuposanue JJHK
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CexBenuposanue JJHK
I'u6puamszanusa JJHK
BBenenue resa B KIIETKY
Manunynsauu ¢ 6akrepuansaoi JTHK
3ananus AJ51 CAMOCTOSITEILHOI padoThI.

[Tpunnuner koHCTpyupoBaHusi ruOpuaHbix Mosiekyn JIHK. Monekynspasie BekTopbl. Kiaccudukanms.
[1na3muaHbIE BEKTOPHI, TpeOOBaHUS, MIPEAbABISEMbIE K JIA3MUHBIM BeKTOpaM. BeKTOpHbIE MOJIEKYJbI Ha
ocHoBe (para nsmOma. Kocmwumpl. [lpuHIMI KIOHMpPOBaHUS B KOCMHAAX. PeCTpHKTa3HO-IHWTa3HBIA |
KOHHEKTOPHBINH METOIbI KOHCTpyupoBaHus BekTopoB. Criocoos! BHenpenus [IHK in vitro. Tpancdopmarus,
TpaHcdekuua. Muaykuus komrnereHTHOCTH. MeTonbl 0TO0pa rHOpUAHBIX KIIOHOB.

4. Kontpoab 3HaHMI 00y4alOLINXCSl M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
Kontponbnas padora

Tema 3. Mexanusmsl perunkanuu JTHK.
1 Uctopusi BOBHUKHOBEHUS U Pa3BUTHS MOJICKYJISIPHON OMOJIOTHH.
2 OCHOBHBIE JOCTHKEHHS MOJICKYISAPHON OMOJIOTHH
3 HoOeneBckue aypearbl, yIOCTOEHHbIE IPEMUHU 32 BKJIAJ] B pa3BUTHE MOJIEKYJIIPHON OMOIOTHH.
4 OcHOBHBIE METOJIbI MOJICKYJISIPHOI OHOI0rHN
5 EnunctBo xu3nu Ha 3emute. (OObSICHEHUE C TIO3UITUN MOJISKYJISIPHON OMOJIOTHN)

IIpakTn4yeckoe 3aHsATHE

Tewma 1. BBenenue B MOJIEKYISIPHYIO OMOJIOTHIO.
[TpakTudeckoe 3ausTHE. BBeIeHNE B MONEKYISPHYIO OHOIOTHIO.

Omnpenenenue mnpeaMera MOJEKYJISIpHOM Ouonornd. MeToabl, HCHONB3yeMble B HCCIEAOBAHUAX IIO
MOJIEKYJISIpHON Onosornu. B3zauMocBsizu HayK, CO3JaBIIMX MOJEKYISpHYIO Ouonoruto. OCHOBHBIE STalbl
pa3BUTHA M Haubosiee KpyHHbIE OTKPBITUS MOJEKYIsApHOW Ouonoruu. benku - ocHOBa BHAOBOM U
WHAUBUAYAIbHON crenupuuHocTH. HykienHOBbIE KHUCIOTHI - HUCTOPHS OTKPBITHSA, JOKa3aTeiabCTBa
TEHETUYECKON POJIM HYKJIEMHOBBIX KHUCIIOT. OTKPBITHS, MPEAIIESCTBYIOIINE U MOATOTOBUBIINE TMOSBICHUE
MoZeNH ABycnupanbHoi Monekyisl JJTHK.

Tema 2. XuMuueckue CTPyKTypbl KJIETKH. MaKkpOMOJICKYIJbl U UX (PYHKITHH.
XuMUs )KUBOTO.
1 DneMeHTapHBIN COCTAB JKUBBIX CTPYKTYP.
2 Hu3KkoMOJEeKyISIpHBIN COCTaB.
3 Bopna u e€ poib B JKU3HU.
4 TIpocTtbie OMOIOTUYECKHUE MOJIEKYJIbI, BXOSIINE B COCTAB XKHUBBIX KJIETOK. X (hu3monormnueckue

byHKIUH.
W3yueHne 3eMeHTapHOro COCTaBa KIETKH C UCTIOIb30BAHUEM COBPEMEHHBIX HHCTPYMEHTAIBHBIX METOOB.
Merton SlnepHO-MarHUTHOTO PE30HAHCA U IPYTHe COBPEMEHHBIE METO/IbI MCCIICIOBAHUS KIIETOK.

1 OOmiast xapaKTepUCTHKA.
2 Hcnonb3oBaHuE BHYTPUKIETOUHBIX MUKPODJIEKTPOAOB, «IIATY-PETUCTPALIHS,
3 Hcnonp30BaHUE CBETOM3IYYAOINX UHANKATOPOB.

Makpomornekyinbl. benku.
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1 Obuiee nmonarue o OuomoIUMEpax.
2 OOmue 4epThl 00pa3oBaHus OMOTIOIUMEPOB.
3 benku. Ocobennoctu cTpykrypsl. Kinaccugpukarms. OyHKIUH.
4 ITpuonsl.

HykIiienHOBBIE KHCITOTHI.
1 IHK. Ocobennoctu ctpoenusi. HaruBHoe cocrostane. KondopmannoHHbie MOIeINH.
2 PHK.

3 Pemrenne 3amauy.

Tema 4. TpaHCKpUNLMS U TPaHCIALUA.
[IpakTunueckoe 3anaTre OCHOBHBIE MOJIEKYISIPHO-TEHETHYECKUE TTPOIIECCHI KIETKH.
1. MonekynsipHO-TeHeTUYECKasi CUCTEMA YIPaBIICHUS
2. Pemumukanyst.
3. TP
4. TpaHCKpUIILKS U TpaHCIALMS. | eHeTHUeCKUA KOJ.
5. Myranuu u penapaunus.

Tema 5. 'enHom. XpaHeHHe U IEPEHOC HACTEICTBEHHOM HH(pOpMAaIIUK.
I'enom. XpaHeHue 1 mepeHoC HACJIeCTBEHHON NH(OPMAIIIH.
1 TexHonoruu reHHOW MHXeHepHuH. [IpUHIMIIBI TEHHOW NHKEHEPUH.

2 TlpencraBineHue 0 METO/IE MOJICKY/ISIPHOU THOpUIM3aIiu. [ e HeTUUeCKui Ko, €r0 CBOMCTBA.
YerpoiicTBo reHOMa BupycoB. MHpOpMannoHHas eMKOCTh

3 JJHK. CuHTe3 UCKYCCTBEHHOTO I'€Ha.

4 TlonnMmepa3sHas LeHAs peakLus KaKk METOJ TeHHOWU nHxkeHepuu. CTaanuu, yCIoBHsI IPOBEICHUS.
Cocras peakimonHoi cmecu. IlpaBuna nogbopa npaiimepos st TP Ammmudukanus PHK.
Ocob6ennoctu nposenenust meroaa [P u TpeGoBanus, mpeabsBiasieMble K POBEICHUIO aHAIIN3A.
UyBCTBUTEIBHOCTh U CHEIM(PUIHOCT peakiuu. PaKTopbl, BIUAIONIUE Ha YyBCTBUTEIBHOCTD U
cneuupuynocts [TLP. CoBpemennsie moaudukaruu [1L[P-merona (MynbTunpaiiMepHas, THe310Bas,
xormyectBenHas [11P). Ipyrue ammnuduxaunonnsie JIHK-rexnonorun. IlepcnexTuBHble
HanpasneHus npumeHeHus JJHK-nmuarnoctuku (Ha ocHose I11[P) B maboparopHoii ciryx0e.

MeTonb!l U3yyeHHsl TeHOMa U €T0 TpaHCcpopMalusl.
1 Ilnan npoBeneHUs 3aHATHUSI.
2 PecTpUKUMOHHBIA aHAIHU3.
3 KoncrpyupoBanue pexkomOunanTHbix JJHK
4 Knonuposanue JJTHK
5 CexBenuposanue JJHK
6 T'm6puamzanus JJHK
7 BBenecHUeE reHa B KIETKY
8 Manunynsuuu ¢ 6akrepuanbaoit JJHK

CobecenoBanue

Tewma 1. BBenenue B MOJIEKYISIPHYIO OMOJIOTHIO.
1 HcTtopust BOSHUKHOBEHHS M PA3BUTHUSI MOJIEKYJISIPHON OUOIIOTHH.
2 Metonbl MOJIEKYIIAPHON OMOIOTHH
3 MonexkynspHast 6HOIOTHs OEIKOB
4 MonexynsipHas OMOJI0THSI HyKJIEUHOBBIX KHUCIIOT



5 Crpykrypa reHOMa BHPYCOB U (aroB
6 I'eHOM NMPOKAPUOT U PYKAPUOT
7 Permnmukauus JJHK. Penaparus JJTHK
8 I'eHeTnueckass pekOMOUHAIIHS
9 Tpanckpunius

10 IIpoueccunr PHK

11 buocunre3 Oenka

12 Anomnro3

Tema 3. Mexanu3mel perutnkanuu JJHK.

1 UcnonwzoBanue rudbpuauzanuu JHK mis unentudukanuu BuaoB, udepeHnanuu
BHYTPUBHJIOBBIX Pa3INYMi U OTJCIBHBIX 0COOEH.

2 T'eHOMHas1 JAKTHIIOCKOIIHSI.

3 CTpykTypa XpoMaTHHa.

4 TMCTOHBI ¥ HETUCTOHOBBIE OEJIKM XpOMaTHHA.
5 CTpoeHue HyKJI€OCOMBI.

6 YpoBHU KOHJIEHCALIMM XPOMAaTHHA.

TecrupoBanue

Tema 1. BBeneHue B MOJEKYIISIPHYIO OUOJIOTHIO.
1. XpaHurtenem HACIEICTBEHHOCTH B KJETKe sBIAOTCS Mosekyiabl /JJHK, Tak xkak B HUX 3akoIupoOBaHa
nHpopmarus o
| mepBMYHOI CTPYKType 0€J1KOB
2 cocraBe mMoiekynsl ATO
3 CTpOEHUU TpUILIETA
4 cTpoeHUU aMHUHOKHCIIOT
2. B 5yKapHOTHYECKOM KIIETKE.
1 PHK u Genku CMHTE3UPYIOTCS B LIUTOILIA3Me
2 PHK u Genku CHHTE3UPYIOTCS B SIpe
3 PHK cuHTe3upyetcs B siipe, 0eJIKH - B IUTOIJIa3Me
4 PHK cunTe3upyercs B UTOILIa3Me, OCIIKH - B sIIpe
3. BeibepuTte npaBuiIbHYIO MOCIEI0BATEIHHOCTD NIEpeadyu MHPOPMAIINH B MPOIIECCEe CUHTE3a Oenka
1 JHK — undopmanuonnas PHK — 06esiok
2 JTHK — tpancnopthas PHK — Genox
3 pu6ocomuas PHK — tpancnopraas PHK — 6emox
4 marpuunas PHK — JIHK — tpancnopraas PHK — Genox
4. Tpauckpunuus, B otinuue ot perutnkanuu JJHK
1 3TO peakiusi MATPUUHOTO CUHTE3a
2 OCYIIECTBISIETCS M0 MPUHIUITY KOMILIEMEHTApPHOCTH
3 ucmoJib3yeT B KauecTBe MATPHUIIbI TOJbKO oaHy u3 ueneii JJHK
4 ocymectusercsa pepmentom JIHK-nomumepaszoit
5. Kakoe 13 mepeuncieHHbIX COeTMHEHUI 00pa3yeTcsi BO BpeMsi TPAHCKPHUIIITAN?
1 PHK-nonmumepaza
2 IHK
3 u-PHK
4 Gemox
6. Tpanckpunuus
1 naunnaetcst Ha CTAPT-konone AVI u 3akanuuBaetcsi Ha CTOII-konone
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2 HaunHaeTCs Ha pubOCOME M 3aKaHUMBAETCS Ha JIPyroi pubocome
3 HauyMHAETCS Ha OJTHOM KOHIIE XpOMOCOMBI U 3aKaHYMBAETCS HA JPYTOM
4 HayMHaeTCs HA MPOMOTOPE U 3aKAHYMBAETCS HA TEPMUHATOpPE reHa
7. B KJIETOYHOM IMKJI€ TPAHCKPUIILIHUS T€HOB ITPOUCXOTUT
1 B unTepda3se
2 B npodaze
3 B MeTadaze
4 Ha Bcex CTaJusIX KJIETOYHOIO IUKIIA
8. brocuHTe3 HEKOTOPBIX OETKOB UAET B
1 sape
2 mmagkoit DI1C
3 komruiekce lonbmaxu
4 MUTOXOHIAPUAX
9. na tpancisinuu HE Hy»)HBI
1 aMMHOKHCIIOTBI
2 PHK-nosmmepa3za
3 7-PHK
4 m-PHK
10. B ogHoli pubocoMe HE MOTYT OAHOBPEMEHHO HAXOJUTHCS
1 omua T-PHK
2 nBe-tpu T-PHK
3 4yernipe-naTh T-PHK
4 cronbko T-PHK, CKOTBKO MOHOMEPOB B CHHTE3UPYEMOM TOJTHUIIECTITHIE

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILTNHE IPOBOAUTCS B opMe IK3aMeHa

Tunosbie Bonpockl 3xk3amena (I1K-1)
1 Ucropust BOBHUKHOBEHUS U Pa3BUTHUS MOJICKYISIPHON OUOJIOTHH.
2 OCHOBHBIE JOCTHKEHHS MOJICKYJISAPHON ONOJIOTHH
3 HoOeneBckue naypearbl, yIOCTOEHHbIE IPEMUHU 33 BKJIAJ B pa3BUTHE MOJIEKYJIIPHONU OMOIOTHH.
4 OcHOBHBIE METOJIbI MOJICKYJISIPHOI OHOI0rHN
5 EnunctBo xu3nu Ha 3emute. (OObSICHEHUE C TIO3UITUN MOJISKYJISIPHON OMOJIOTHN)
6 MakpoMoJIeKysIbl U UX 3HAYEHHUE B KU3HU YETIOBEKA.
7 benku. O6mas xapaktepucTuka. CTPYKTYpHI.
8 CBs3b CTPYKTYpHI O€JIKa C BBIMOIHAEMBIMU (QYHKITUSIMH
9 HyxknennoBbie kKucaoThl. O0IIast XapaKTepUCTHKA
10 JHK. Crpykrypsl (Popmbl). BnusiHre BHEIIHUX U BHYTPEHHUX (PaKTOPOB Ha MPOCTPAHCTBEHHYIO

crpykrypy JJHK
11 PHK. Buast PHK. Ctpykrypa u ¢pyHKIUH.

12 VmakxoBka /JIHK y sykapuot

13 VYnaxoska JIHK y npokapuor

14 XpomaruHn u MeTtadazHas XxpoMmocoma

15 T'eHOM 1 €r0 OCOOEHHOCTH y TPOKAPUOT U SYKAPUOT

16 T'enom BupycoB. CTpoeHUE BUPYCOB.

17 T'en mpokapuOT: UCTUHHBIX OakTepuil u apxebakTepuil. [ eH sykaproT

18 MoOunpHBIE TeHeTUYECKHE dJIEMEHTHI. [ OpU30HTAIBHBIN TTEPEHOC TEHOB y MPOKAPHOT.
19 DBomrouust reHOMOB.

20 Penmkanus JIHK y npokapuot

21 Peruukanusa IHK y sykapuor
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22 Perunkanus BupycHoit JJHK

23 Tpauckpunuus y NpoKapuoT

24 TpaHCKpUNLHUS y 3yKapHOT

25 Cruraticusr. Crutaticoma. Pru0o3umel.

26 Co3speanune PHK
27 Tpaucnauus

28 Myranuu

29 Penapanuu

30 BnusHHE pa3nu4HbIX (AKTOPOB HA OCHOBHBIE MOJIEKYJISIPHO-TEHETHYECKHE TPOIIECCHI.

31 IIporpamma auddepeHITuPOBKH

32 AnonTo3s. Posib MOHOB KajbIys B 3aIlyCKe IPOrpaMMBbI alloNTo3a.

33 Comarnueckue MyTanuu. BHemHue pakTopsl, CiocoOCTBYIOIINE BOSHUKHOBEHHIO COMATHYECKUX

MyTalHi.
34 Kanueporenes

35 MonekynsipHO-TEeHETUIECKUE OCHOBBI HACIIECICTBEHHBIX 3a00ICBaHUIA.

36 Meroasl manunyaupoBanus ¢ JJHK

37 TonumepasHas LeNHAsE PEaKIIHsL.

38 CeKBEHHpPOBAHUE.

39 IIporpamma «I'eHOM YeOBEKaY.

TunoBble 3axanus s dxk3amena (ITK-1)

1 Ilpu npoMBIIITIEHHOM NOJTYYEHHUH PEKOMOMHAHTHBIX OEJTKOB BIOOP MUKPOOpraHU3Ma-MpOylIeHTa
3aBHCUT OT MHOTUX (pakTopoB. Onpenenure KpUTepuu 0TOOpa MUKpOOpPraHU3Ma.

2 3Has MOJNEKY/ISIPHBIC MEXaHU3MbI BHYTPUKJICTOYHON PETYIISAIINN B MUKPOOHON KIIETKE, MOKHO
YOpaBIATh MpolieccaMu OnocuHTe3a. KakoBo BIMsHUE PETPOMHTMOMPOBAHUS HA BBIXO] 11€JIEBOTO
MPOAYKTa — AMUHOKHUCIIOTHI JIU3UHA?

3 M3BecTHO, YTO IMMYHHas 3aIITa YeJIOBEKAa MOXKET ObITh yCUJICHA OTIPEIeIIEHHBIMU
UMMYHOOHOITpenapaTaMy, TAKUMH KaK BaKIIMHBI, CBIBOPOTKH, pEKOMOMHAHTHbBIE HHTEP(HEPOHHI,
MHTEpIeUKuHbL. OnpeaennTe posib TeHHON MHKEHEPUHU B CO3/IaHNHU ATHUX IPENaparos.

4 B nowucke u co3nanuu Hanbosee 0e30macHbIX U 3(H(PEKTUBHBIX JIEKAPCTBEHHBIX CPEJCTB OOJIbIIIAs
POJIb OTBOIUTCS TAPTETHOMY CKPUHUHTY. OOBSICHHTE, YTO TAKOE TAPTETHBIN CKPUHHUHT U KaK OH

paboraet?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMK

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
IK-1 HNmeeT BBICOKMI YPOBEHb 3HAHUW MO AMCUUILIMHE, MPOCICKUBACT
«OTIIHYHO» MEXIUCUUIUIMHAPHBIE CBsA3U. KauecTBeHHO BIaJeeT MeTolaMu
MOJICKYJISIPHOW OHMOJIOTUU Y TEHETHYECKOW WHKECHEPHUH
TIK-1 Nmeer xopowmil ypoBEeHb 3HAHUN MO AMCLMILIMHE, MPOCIEKHUBACT
«XOPOILIO» MEXIUCHUIUIMHAPHBIE CBs3U. Biiameer meTogamMu MOJEKYJISpHOM
OHMOJIOTHH U TeHETUYECKON MHKEHEPHUH
(YIOBIETBOPHTEBHOD [K-1 HNmeer 06a30BEIid ypOBfHL 3HAaHUHA 110 ,Z[I/ICLII/IH?I/IHG. Bianeer
METOAAMH MOJIEKYJIIPHOW OMOJIOTMH U T€HETUYECKON MH)KEHEPUH
IK-1 HNmeeT HU3KHMI YPOBEHb 3HAHUI MO IUCIUILIMHE, HE MPOCIEKUBAET
«HEYIOBJICTBOPHUTEIBHO MEXIUCLUUIUTMHAPHBIE CBsA3U. He BiajgeeT MeTogaMu MOJIEKYISIpHOU

OMOJIOTMH U TEHETUYECKON MH)KEHEPUU

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl IO OCBOCHHMIO TMCIUIIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOIM paboThl 00yUYaromuXCs:
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[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTBCS
comepxaHueM paboueil mporpammbl nuctuiummabl (PITJ]), xotopas ompexaenser coaepxaHue, oObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT paszeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-MeTonyeckoe U HHGOpMAIIMOHHOE 00ecrieyeHre TUCIUIUIUHB U «MaTepruaabHO-TEXHUYECKOe
o0ecriedyeHre AMCUUIUIMHBI, POrpaMMHoOe obecrieuenue, npodeccuoHaibHble 0a3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0beM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgmene «YyeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKazaHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIHUILIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD» COACPKHUTCS IEepeueHb
npodeccuoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JUCLUTIINHBL.

5.2 PexomeHnanuu o0y4aronumMcs o padore ¢ TEOpeTUYECKUMU MaTepuaiaMy Mo TUCIUIUINHE

[Tpu u3yuennu u npopaboTKe TEOPETUIECKOTO MaTepraia HeoOX0IuMO:

- IPOCMOTPETH €I1I€ pa3 npe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHSATUM MarepuaJl W JOMNOJHHUTh €ro € Yy4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IIPY CAMOCTOATEILHOM U3YYEHHH TEOPETUYECKON TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PI1/] ucrounuku, npodeccuoHabHbIE 0a3bl JaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIC CHCTEMBI:

- OTBETUTH HA BOIIPOCHI JJIsi CAMOCTOSATENILHOW PabOTHI, 10 TeMe MpecTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOAATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl ¢poHna oueHouHbix cpeacts (POC).
5.3 Pexomennamuu 1o pabote ¢ Hay4HOU 1 yueOHOM uTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TIJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboThl U HeoOXoAMMa MpU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepualia U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH cofepxarb pedepaTuBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHbie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbl IO
TeMaM, BBIBOJIBI MO KaKIOMY Bompocy. KoHCIEKT MoXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIMI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEP’KaTh HE OTHOCALIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl HaydyHON JIHUTEpaTyphl MPU CAMOCTOATEIBHOM MOATOTOBKE K 3aHATHAM JOJIKHBI COAEPKATh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCIOJIb3yeMOIl Hay4yHOH JHMTeparyphl.
KoncniekTr MoOXeT OBbITh OMOPHBIM (COIEp)KaTh JIMIIL OCHOBHBIE KIIIOUEBBIE IO3MIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TOJNHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporiecce paboThl ¢ OCHOBHOM M JIONIOTHUTEIBHOM JTUTEPATypPOl CTYACHT MOXKET:

- JenaTh 3allMCU MO XOIy YTE€HHA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEeUYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATH TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0KEHHE OCHOBHBIX MBICJICH aBTOpA);

- TOTOBUTBH aHHOTAITMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOITPOCOB PadOTHI);

- co371aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIbHBIM 33JJaHUSM TEKYILEro KOHTPOJIS

ColecenoBaHue TpeAnoyaraeT OpraHU3alui0 Oecelbl IMpernojaBaTess CcO CTYIEHTaMH II0 BOIPOCaM
MPAKTUYECKOTO 3aHATUS C LENblo 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
pasgeny, Teme, mpoOieMe W T.II. Bce WiIeHB TPyNIbl MOTYT Y4acTBOBaTh B OOCYKIEHUU, J00ABIATH
nH(pOpPMAIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

15
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VYCTHBI ONMPOC MOXKET TPUMEHATHCS B  pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUpPOBaHHbII. OCHOBHBIE KaU€CTBAa YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBWJIBHOCTb OTBETA I10 COACPIKAHHUIO;

- IOJTHOTA U INIyOuHa OTBETA;

- CO3HATEJILHOCTb OTBETA;

- JIOTMKA U3JI0)KEHUsI MaTepHaa;

- PallMOHAIBLHOCTH MCTIONB30BAHHBIX IIPUEMOB U CIIOCOOOB PELIeHNs TOCTAaBICHHON yueOHOil 3a1auu;

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISIHBIX MOCOOMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- UCITIOJIB30BAHUEC OOIIOJIHUTCIBHOIO MaT€puaa,
- padlOHAJIBHOCTH UCITIOJIB30BaHWA BPEMCHH, OTBCACHHOI'O HA 3aJaHHUC.

VYCTHBI OMPOC MOXKET COIMPOBOXKAATHCS MPE3CHTAIUEH, KOTOpas TOATOTABIMBACTCS IO OJHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BBICTYIUIGHHH ¢ Tpe3eHTaIeld HeoOXoAuMO oOpamarb BHUIMaHUE
Ha TaKHe MOMEHTHI KaK:

- cofep)KaHUE MPE3CHTAlMU: AKTYaJIbHOCTh TEMbI, MOJHOTA €€ PACKPBITUS, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asIBICHHOW TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUAM (II€TTH. CCHUIKU
Ha PeCypChl. COOTBETCTBHE COJEPXKaHHUS M JUTEPaTyphl), MPaKTHUECKasi HANpaBICHHOCTb, COOTBETCTBHE
coziepKaHus 3asiBICHHON (opMe, aleKBaTHOCTh UCIIOJIb30BaHHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
MOCIIEIOBATEILHOCTD U JIOTHYHOCTbH MPE3CHTYEMOT0 MaTrepuara;

- odopmileHHE Tpe3eHTaluu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IHM3aiiH (YMTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUTHMHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI CpeJibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEHTa, SMOLMOHAIBHOCTD, YMEHHUE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh M3JIOKEHUS Marepuasna, pacKpbITHE TEeMbl, JOCTYIHOCTb
u3noxkeHus, dPpdexTuBHOCT npuMeHeHus cpeactB  WKT, cmocoObl W  yCIOBHS  JTOCTHIKECHHUS
PE3yABTaTUBHOCTH M I(PGEKTUBHOCTH AJIsS BBIOTHEHUS 3a/ad CcBOed MpodeccHoHATbHOW WU yueOHOU
JeSITeIbHOCTH, J0KA3aTeIbHOCTh NMPUHUMAEMBIX PELICHUH, YMEHHE apryMEHTHUPOBATh CBOM 3aKJIIOUYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOnM4YecKoe 1 HHPOPMALMOHHOE o0ecrieyeHre JUCHUIITHHbI

6.1 OcHoBHas UTEpaTYypa:

1. I'eneTnueckre OCHOBBI CENIEKIIUM pacTeHuil : MoHOrpadus. - Munck: benopycckas nHayka, 2014. - 654 c. -
Texct : osnextponsbii // OBC «YHuBepcuterckas Oubnmoreka ommaiH» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=330525

2. Aunpycenxo, C. @., Jlenucosa, E. B. buoxumust u monekynspHasi Ouojorus : yueOHO-METOIHUECKOe
nocobue. - Bechb cpok oxpaHbl aBTOPCKOTo mnpasa; bruoxumust u MonexkymnspHas Ouosiorus. - CTaBpornos:
Ceepo-Kaskasckuii penepansubiii yauBepcutet, 2015. - 94 c. - Tekcr : anexrponnsiii / [IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/63077.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. IImux P. HarmsgHas OWOTEXHOJIOTHST W TEHETUYECKash WHXKEHEPHUs : CIPaBOYHUK. - MOCKBa:
Jlaboparopust 3nanuii, 2015. - 327 c. - Tekct : snexrponssii // DbC «KoHCynbTaHT CTyAeHTa By3a M
MenBy3a [caitT]. - URL: https://www.studentlibrary.ru/book/ISBN9785996324071.html

2. Kysnenos Bn.B., Ky3uenos B.B., Pomanos I A. MonekynsipHO-TeHETHYECKHE U OMOXUMHYECKHUE METOIbI
B COBPEMEHHOM OMOJIOTHUHU pacTeHul : yueOHoe mocobue. - Mocksa: Jlaboparopus 3Hanuii, 2012. - 487 c. -
Texkct : osmekrponnbiii // OBC «KoHCymbTaHT cCTymeHTa By3a ©  Mensy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996309788.html
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3. KonnueB A. C., IlgetkoB U. JI., Ilonmos A. Il., [Hammmua T. H., Komapos A. b. MonekynspHas
6uomnorus. [Ipaktukym : YuebHoe nmocodue Juist By30B. - 2-¢ u3.. - Mocksa: FOpaiit, 2020. - 169 c. - Tekct
: anexkrponHHbii // OBC «KOPAUT» [caiit]. - URL: https://urait.ru/bcode/448124

4. 3enenena F0.B., Ky3nernoa H.B. [Ipaktukym mo MonexynspHoi Ouosnoruu : yye0. mocobue. - TamOoB:
[U3nar. nom TI'Y um. I'P. lepkaBunal, 2013. - 72 c.

6.3 VlHble HICTOYHUKMU:

1. buomonexyna - https://biomolecula.ru/

2. Knaccuueckast 1 MosekysipHast ouonorus - http://molbiol.ru/

3. Mon6wuo.py - http://molbiol.ru/

4. MukpoOuomnorus - http://microbiology.ucoz.org

5. Menynugep - http://meduniver.com

6. The Microbiology Society - http://www.microbiologyonline.org.uk

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue T CHUILIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[J'DI MMPOBCACHUA 3aHATUM TI0 JUCHUITIINHEC HGOGXO,Z[I/IMO CJICAyIOHmICC MarCpruaJIbHO-TCXHUYCCKOC
obOecrieucHue: y‘-Ie6HI>Ie AyauTOpruu Jid TIPOBCACHUA 3aHATHI JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
rpynmnoBbIX W HWHIAWBHUAYAJIbHBIX KOHCYHLTaLII/If/’I, TCKYLICTO KOHTPOJA H HpOMe)KYTOqHOﬁ arrecranuu,
IIOMCIICHUA 1A CaMOCTOSITEIIHbHOM pa6OTI:I.

VY4eOHble ayTUTOPUN U IIOMELICHHUS IS CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHUs] yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust A1 CaMOCTOSITEIbHON pabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHrEeM JloCTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIbHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeeHusl 3aHATHI JICKIIMOHHOTO THIIAa UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PY/I0BaHuS,
o0ecreYnBaroIe TEMaTHYEeCKIE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTHBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:

Onepanuonnas cucrema Microsoft Windows 10

7-Zip 9.20

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007

[Ipodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Lludporoii obpazosarenbublii pecypc IPR SMART. — URL: http://www.iprbookshop.ru
2. Scopus: 6a3a nannbix . — URL: https://www.scopus.com

3. Springer Open (pecypcel Springer OTKpbITOro noctyma): ©6a3a  gaHHeiX. —  URL:
https://www.springeropen.com

4. Web of Science: monmureMmarndeckas pedepaTuBHO-OnOMHOrpaduyeckas U HaykoMeTpuueckas 0asa
nauubixX . — URL: https://apps.webofknowledge.com

5. ApXMB Hay4HBIX JKypHAJIOB 3apyOexHbIX u3narenascTB. — URL: https://arch.neicon.ru
6. Hayunas snexrponnas oubnmunoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
7. Hayunast snexkrponHas 6nbmuorexka eLIBRARY.ru. — URL: https://elibrary.ru

8. [Tnardgopma Nature . — URL: https://www.nature.com/siteindex

9. IIpe3unenrtckas oubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

10. Poccwuiickas rocymapcrBennas oubnumoreka. — URL: https:// www.rsl.ru
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11. Poccuiickas HanmoHanbpHast Oubnuoreka. — URL: http:/nlr.ru

12.  VuuBepcurerckas OuOnMMOTEKa OHJIAHH:  AIEKTPOHHO-OmMOIMoTeyHas cucrema. — URL:
https://biblioclub.ru

13. ®enepanbhbrii nopran «Poccuiickoe obpazoBanue». — URL: https://www.edu.ru

14. OBC «YnuBepcurerckas oubmuoreka onnaitn» . — URL: http://www.biblioclub.ru

15. Dnexrponnas 6mdmuoreka PODU. — URL: https://www.rfbr.ru/rfti/ru/library

16. DNIEeKTPOHHBIN Karajor dyHIaMEHTaIbHON OnOIMOTEeKN TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

17. ¥Opaiit: sanexkrpoHHO-OubmMoTeyHast cuctema. — URL: https://urait.ru

JIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3aumoneiicTBue mpemnomaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYHBTHMGHHﬁHBIX, THIICPTCKCTOBLIX, CCTCBLIX, TCICKOMMYHUKAIITMOHHBIX TGXHOHOFHﬁ, HCIOJIb3YCMbBIX B

ANIEKTPOHHOH MH(OPMAIIMOHHO-00Pa30BATEILHON CPEie YHUBEPCUTETA.



