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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




IIK-1 Cnocoben [Ipumensier MeToAbl MOJEKYISIpHOW OWOJOTMH H
pa3pabarsiBaTh TEHEeTHYECKOM HWHXEHepuu uia  OuorpaHcdopmanuu
MpeIOKEHNUS IO 00BEKTOB KUBOH MPUPOJIBI

COBEpIIIEHCTBOBAHHIO
ouorexnonoruii BAB ¢
HCIIOJIb30BaHUEM
MHUKPOOHOIOTHYECKOTO
CHUHTE3a U
ouorpanchopmannu
MHUKPOOPTaHH3MOB,
KJIETOYHBIX KYIBTYD
KUBOTHBIX U PACTCHUI

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH TUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

ITK-1 Cnocoben pa3pabaTsiBaTh MPeIOKEHHS TI0 COBEPIIEHCTBOBAHUIO OMOTEXHOJIOTUI
BAB ¢ wucnoip3oBaHMEM MHUKPOOHOJIOTHYECKOTO CHHTE3a U OHOTpaHchopManuu
MHUKPOOPI'aHU3MOB, KJICTOUHBIX KYJIBTYp KUBOTHBIX M PACTEHHUM

Ne HanmenoBanwme ®opma oOyueHus
n/m JMCUUILINH, Ounas | OyHO-3204H
OIIPECIISTIOIINX (cemect ast
MEXIUCHUIUIMHAPHBIC p) (ceMQCTp)
CBA3U 21411213
1 |buomenuiiga u + +
orodapmarieBTHKa
2 |Buorexnonorus + +
OMOJIOTUYECKU
aKTUBHBIX BEIECTB
3 |buotexHoIOrUA + +
JPOACKEH U
MHIETHAIBHBIX
rpuboB
4 |KynsTuBupoBaHue + +

PaCTUTEIBHBIX KJIETOK
U TKaHEMN 1n vitro

5 (ITumesas + +
OHMOTEXHOJIOr U

6| YipaBsiemoe + +
KyJBTHBUPOBaHUE
MHKPOOPTraHU3MOB

2. Mecto nucunmiimabl B cTpykrype OII marucrparypsi:

Hucuunnuna «MonekynsapHasi OUOIOTHS U TeHeTHYecKasi HHKEHepUs» OTHOCUTCA K 4acTu, GopMupyemMon
y4JaCTHUKaMH 00pa30BaTelIbHBIX OTHOIICHUH, ydeOHoro turana OIl mo Hanpasnenuro moarotosku 19.04.01
- buorexnonorus.

JuctuminHa « MomnekymspHast OMOJIOTHS U TeHeTHYecKas MH)KEHepus» n3ydaercs B 1 cemectpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIMIUIMHEL: 5 3.€.

Oumnas: 5 3.e.

OuHo-3a04Has: 5 3.¢.

Ounas OuHo-3a04YHas

Bun yue6GHOI pabOTBI
y p (Bcero yacoB) | (Bcero 4acon)




OO0mas Tpyn0éMKOCTb 1M CHUILTTHHBI 180 180
KonTaktHas pabora 96 48
Jlexnuu (Jlekrun) 48 16
[Tpaktuueckue (IIpakr. pab.) 48 32
CamocrosrenbHas padota (CP) 48 96
DK3aMeH 36 36

3.2.ConepxaHue Kypca:

Ne HasBanue Bun yue6Ho# paboThl, yac. | @OpMBI TEKYIIETO
TEMBbI pa31[ena/ TEMBI Jleknun Hp aKT. CP KOHTPOJIA
pao.
0 |0-3] 0 |0-3] 0 |03
1 cemectp
1 Bgenenue B CobecenoBaHue;
MOJICKYIISIPHY IO e l2lslslsglis TectupoBanue;
OHMOJIOTHIO. [TpakTrueckoe
3aHSTHE
2 XUMUYECKUE [IpakTuyeckoe
CTPYKTYPHI KIIECTKH. 3aHSTHE

10| 2 |10 8 [10 |20
MaxkpoMoJeKybl U

uX QYHKITUH.

3 MexaHn3MBbl CobecenoBaHue;
pemwukanuu JHK. | 10 | 4 [ 10 | - | 10 | 20 KonTtponbHas
pabora
4 Tpanckpunuus u ol 4 110l 8 110]l20 IIpaxTrueckoe
TpaHCIIALUS. 3aHsTHE
5 I'enom. XpaHenue u IIpaxTrueckoe
IIEPEHOC § 0!l a4 l10l 3 110]20 3aHATHE;
HACJIEICTBEHHOMN KontponpHas
uHpOpMaLIUH. pabora

Tema 1. BBenenue B moJiekyasipuyro omosioruio. (ITK-1)
Jlekumus.

Omnpenenenue mnpeaMera MOJEKYISIpHOW Ouonornd. MeToibl, HCHOIB3yeMble B HCCIEIOBAHUAX IIO
MOJIEKYJISIpHON Ononornu. B3zauMocBsi3u HayK, CO3JaBIIMX MOJEKYISIpHYIO Ouonoruto. OCHOBHBIE STallbl
pa3BUTHA M Hauboyiee KpyHHbIE OTKPBITUS MOJEKYIsApHOW Ouonoruu. benku - ocHOBa BHAOBOM U
WHAUBUAYAIbHON crenupuuHocTH. HykienHOBbIE KHUCIOTHI - HUCTOPHS OTKPBITHSA, JOKa3aTeiabCTBa
TEHETUYECKONW POJIM HYKJIEMHOBBIX KHCIOT. OTKPBITHS, MPEAIIECTBYIOIINE U MOATOTOBUBIINE TOSBICHUE
MoZeNu ABycnupanbHoi Monekyisl JTHK.

IIpakTH4eckoe 3aHATHE.
[IpakTrueckoe 3ansTHe. BBeneHE B MONEKYISIPHYIO OHOIOTHIO.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
XUMHYECKUN CHUHTE3 reHa. M3ydeHue CTpyKTypHOW oOpraHu3amuu puOOCOMBI. BBISICHEHHE OCHOBHBIX
MEXaHHW3MOB CHHTE€3a HYKJIEHMHOBBIX KHUCIOT. OTKpbITHE o0OpaTHO TpaHckpunuuu. Vccnenosanue
nepBuyHOi cTpykTypsl JIHK. ITonyuenne pexkomounantaeix JJHK. OTkpeiTHE crinaiicunra, puO03MMOB U
ayTocraiicuara. MoOusabHbIe TeHETUYECKUE DJIEMEHTHI.
N3yuenne MoNeKyIsIpHONW opraHm3aniui 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 MonoHykineoTusoB. Crpykrypa u ¢ynknum JIHK m PHK, dusuko-xumudeckne cBoiicTBa
HYKJIEMHOBBIX KHUCJIOT, IPOIECCHI JeHATypallui U peHaTypaluy HyKJIEHHOBBIX KUCIIOT, UX KHHETHKA.

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

IIpakTnyeckoe 3ansATHE.
[IpakTryeckoe 3aHATHE. XUMHYECKUE KOMIIOHEHTHI )KUBOTO.
[Inan npoBeneHUs 3aHATUS.
1. XuMus )KUBOTO.
DNeMEHTapHBIN COCTAB )KUBBIX CTPYKTYP.
HuskoMonekymnsapHslii cOCTaB.
Bona u €€ posib B JKU3HMU.
[TpocThie OMomOrnYecKre MOJIEKYIIbl, BXOJSIINE B COCTAB )KHUBBIX KIETOK. VX (usnonornueckne GpyHKIUU.

2. W3zydeHuwe SJIEMEHTApHOTO COCTaBa KJICTKH C HKCIOJIb30BAHUEM COBPEMEHHBIX WHCTPYMEHTAIbHBIX
MeTonoB. MeTop SInepHO-MarHuTHOTO pe30HaHCA B IPYTHE COBPEMEHHBIE METO/IBI UCCIICIOBAHUS KIIETOK.

OO6mrast XxapaKTepuCTHKA.

Hcnonp3oBaHue BHYTPUKICTOUHBIX MUKPOIJIEKTPOIOB, KIIITI-PETUCTPALIHS,
Vcnonp30BaHue CBETOM3ITYYAIONIIUX UHINKATOPOB.

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

IIpakTrueckoe 3ansaTue. MakpoMoieKynsl. benku.

[1nan npoBeneHMs 3aHATHUS.

1. Obuiee moHsaTue o OuonoIUMEpax.

2. O6mue 4epThl 00pa3oBaHUs OMOTIOTUMEPOB.

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

[IpakTnueckoe 3anarue. HyknenHOBBIE KUCITOTHI.
IIman IMMPOBCACHHUA 3aHATHUA.
1.JIHK. Ocob6ennoctu ctpoenusi. HaruBHoe coctosiane. KoHpopManimoHHbIE MOJICIIH.
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 BeposTHbII nepBUYHBIN OHONONIMMEp, €€ 3HaUCHHE B SBOJIOLUH (HOpM
xm3HH Ha 3emute. Cnocobnocts PHK k camoBocnpousBeneHuo, o0paTHOW TpaHCKpUIIUK. Peryistoproe
3nauenne PHK. Karanmutnueckue ¢ynkimmun PHK u pubonykieorunoB. «AHTuUcMBICHOBBIe» PHK
MIEPCIIEKTUBBI UX UCIIOJIb30BAHUS.

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



Perumukanust THK. Mannmanus permukanuu. OOpa3oBaHuE PEIUIMKATUBHOTO KOMILIEKCa (DEPMEHTOB H
OenkoBbIX (pakTopoB. DOPMUPOBAHHE PEIUITMKATUBHON BHIIKU. IIpaiiMocoMa: KOMIIOHEHTHI MPaiMOCOMBI.
[Ipaitma3za, oOpazoBanue mpaiimMepa. Benymas u 3amazgsiBatornas unenu JIHK. Cunres 3amasnsiBaromieit
LEMH MPEepPBIBUCTBIM criocoboM. @PparmMeHTsl OKa3zakd B MPO- U DYKAPHOTHMUYECKUX KIIETKaX. DJIOHTaIlHs
peruukauuu. Tepmuuanms permukanuu.  buocunres JIHK na PHK-marpune. PHK-3aBucumas
JHK-nonumepasa. TouHocTs mpouecca permukanuu. Penapanus JJHK.

IIpakTn4yeckoe 3ansATHE.
IIpaxTnueckoe 3anstue. Boinenenue JIHK u3 kinetok apoxoxeil.
O6opynoBanne. MynbTUMEAUIHBIN KOMIUIEKC. [l mipoBeneHms J1aboparopHON paboThI: HEHTpudyra,
BOpTEKC, yaniku [letpu, TepmMocTtar, Habop TUITOBBIX peakTHBOB s BhiaeneHus JJHK.

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThI.
Hcnonb3oBanune rubpunuzamuu JIHK ans unentuduxanmu BumoB, nuddepeHanud BHYTPUBHIOBBIX
pa3nuYMii U OTHENIBHBIX 0co0el. [eHOMHAs JaKTHUII0CKOMIHSI.
CrpykTypa XpoMaTuHa. ['MCTOHBI M HETHCTOHOBBIE OelKu XpomaruHa. CTpoeHHEe HYKJICOCOMBI. YPOBHHU
KOH/JICHCAIlUU XpOMaTHHa.

Tema 4. Tpanckpunuus u Tpancasinus. (ITK-1)

Jlekumus.
Tpanckpunuus u TpaHCISAIUS.
Tpanckpunuus (buocunres PHK).
buocuntes PHK. [IpomoTopbl: 0COOEHHOCTH MX HYKJICOTHIHBIX TocienoBaTenbHocTer. JIHK-3aBucnMas
PHK-nonmumepasa E.coli: cyobenuununas ctpykrpa. Pons o-dpakropa B Tpanckpunuuu. PHK-nomumepasbr
A, B u C sykapyuOoTHYECKHX KJIETOK: BHYTpHUSACpHAs JIOKaIU3alus. ACUMMETPUYHOCTh CUUTBHIBAHUS C
ueneit JIHK. Dransl TpaHCKpUNIMA: MHULKALUSA, SJIOHTAIUSA U TEPMUHALIMS. 3aBUCUMAas U HE3aBUCUMAs OT
p-thakropa TepmMuHanys TpaHCKpUNUUU. OcOOEHHOCTH TPAHCKPUIIIUHU Y dYKapuoT. Perymsmus sxcnpeccun
T€HOB Ha YPOBHE TPAHCKPHUMIMH. benku-perynsatopsl (aKTUBaTOPBI U peripeccopsl). Perynsanus skcnpeccuun
JJAKTO3HOTO ONEpOHA: HEraTUBHAs PEryJsilus, IO3UTUBHAas peryimsiuus koMiuiekcom CcAMP-BAK
(6enmok-akTuBarop kKarabommsma). [IpomecCHHT NEPBUYHBIX TPAHCKPUIITOB B MPO- U IYKAPUOTHUECKUX
kinetkax. [Ipoueccunr MPHK. Crmaiicunr. Crnnalicocoma. Ponb Manbix siaepusix PHK B Bepezanun
MHTPOHOB M3 NEPBUYHBIX TpaHCKpunToB. Tpancnopt MPHK u3 sigpa B utonnasmy.
Tpaucnsus (6nocunTes Oenka).
I'eHeTnueckuil KOJI: OCHOBHBIE XapaKTepUCTUKU. buocunTe3 Oenka. benok-cuHTe3upyromui amnmapar
kieTkd. CuHTe3 Oenka B MPOKAPHUOTHYECKUX KIETKaX. AKTUBHPOBAHHWE aMUHOKHCIOT. XapaKTEepPHCTHUKA
amuHoanmin-TPHK-cunreras. Crpoenne pudocom, popmupoBanue GyHKIIMOHATBHBIX IICHTPOB. MHUIMAINS
TpaHcasiuu. benkoBbie ¢akTopsl nHUIManuMU. OOpa3zoBanue (QPyHKIMOHATIBFHO aKTHBHOH 70S-puOOCOMBI.
OnoHranusi TpaHCHSAuH. benkoBbie ¢akropsl smoHranuu. llocmemoBaTenbHOCTh COOBITHII B Tpollecce
SIIOHTALMK. DIIOHTAllMs — UKIUYECKUU mporecc. TepMuHamusi TpaHCIANUU. benkoBbie (HakToOpb
TepMUHALUU.

IIpakTH4eckoe 3aHATHE.
[IpakTrueckoe 3ausTHE OCHOBHBIE MOJIEKYJISIPHO-TE€HETUYECKUE TPOLECChI KIETKH.
[1nan npoBeneHus 3aHATUSI.
1. MonekynsipHO-TeHeTUYECKasi CUCTEMA YIIPABIICHUS
2. Peruukanusi.
3. I[P
4. TpaHCKpUIIMS U TpaHCIALUsA. | eHeTHueCcKuil Koa.
5. MyTtanuu u penapanusi.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
TounocTh mpoliecca TpaHCHALMUA. DHEPreTUUECKUE 3aTpaThl HA CUHTE3 Oenka. IHruOUTOpPHI TpaHCISAIIH.
[TocTTpaHcHsSIIMOHHOE CBOpauMBaHUE OETKOBOM MOJEKY/Ibl. Pollb MIamepoHOB B OSTOM MPOIECCE.
[ToctTpancnsimonHas MoauduKaIus OSIIKOB.

Tema 5. I'enom. XpaHenue u nepeHoc HacJjeacrseHHoi nngpopmanuu. (ITK-1)



Jlexkuns.

I['enom. XpaHeHue u TIEPEHOC HACIAEACTBEHHOW uWH(opmaruu. TeXHOIOTMHW TEeHHON WHXXKEHEPHUH.
[Tpuntunbel TeHHON WHXeHepuH. [IpencTaBieHne o METo[e MOJICKYJIIpHON THOpuau3anun. [ eHeTnyeckuit
KON, €ro CBOWMCTBa. YCTpOMCTBO TreHOMa BHUPYCOB. HHdopmarimoHHass €eMKOCTh JHK. Cuntes
HCKYCCTBEHHOT'O TeHa.

IIpakTnyeckoe 3ansATHE.
[IpakTuueckoe 3aHsTHE.

[TomuMmepasnas nenHasi peakiusi Kak METoJl TeHHOM nHxeHepuu. Craauu, yciaoBusa npoBenaeHus. Cocras
peakmonHoi cmecu. IlpaBuna mombopa mpaiimepoB st TIHP. Ammmdukanus PHK. OcobGennoctu
npoBenenust Merona [P u TpeGoBaHus, mpeabsaBIsieMble K MPOBEACHUIO aHaln3a. YyBCTBUTEIBHOCTD U
cnenuuuHOCTh peakiuu. DakTophl, BIMUSIONIME HAa YYyBCTBHTENbHOCTh M crenuduanocts [TLP.
CoBpemennbie Mmomupukamuu [1IP-meroma (MynpTuUmpaiiMepHas, rHe3moBas, konudectBeHHas [IL[P).
Hpyrue  ammumdukannonnsie  JIHK-texnomoruu.  IlepcniekTuBHBIE  HAmpaBJICHWs  MPUMEHCHHS
JIHK-muarnoctuku (Ha ocHoBe I1L[P) B maboparopHoii ciyx0e.

[TpakTudaeckoe 3austTue. [eHoM. MeTopl U3yueHUs: TeHOMA U €T0 TpaHC(hOopMaIusl.
[Inan npoBeneHUs 3aHATUS.
PecTpukiimonHnblil ananus.
Koncrpyuposanue pekomomHanTHBIX JITHK
Knonuposanue IHK
CexBenuponanue JIHK
I'u6pumuzanus JJTHK
BBeneHune rena B KJIETKY
Manumnymsinuu ¢ 6akrepuansroi JTHK
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

[Tpununs!l kKoHCTpyupoBaHus TubpuaHbIx Monekyn JIHK. Monekynspusie Bektopsl. Knaccugukarus.
[Tna3mMuHbIe BEKTOPHI, TPEOOBAHUS, IPEAbSBIsAEMbIC K TUIa3MUIHBIM BEKTOpaM. BekTopHbIe MOeKyabl Ha
ocHoBe (ara nsamOma. Kocmwupawl. IlpuHIMN KIOHHMpOBaHHMS B KOCMHJIAX. PecTpuKTazHO-TMra3HbId U
KOHHEKTOPHBIM METOABI KOHCTpYHpoBaHHs BeKTOpoB. CriocoOs! BHeApenus JJHK in vitro. Tpanchopmarms,
Tpanchekuus. MHAYKIMS KOMIOETEeHTHOCTH. MeTo bl 0TO0pa rHOpHUIHBIX KIIOHOB.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIMXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:

1 cemectp
*  TEKYyIIUHA KOHTPOJIbL — 55 0asioB
*  KOHTPOIBHBIEC Cpe3bl — 2 cpe3a mo 10 6amnoB KaKabIi
* mpeMuanbHBIE OauTel — 20 6aioB
* OTBET Ha ’K3aMeHe: He Oornee 25 6amioB

Pacripenenenne 6aioB 1mo 3aJaHusIM:

No |HazBanue tembl | @opmbl Max. Mertonuka npoBeJeHUs 3aHIATUS U OIIEHKU
Te | /BHUI y4eOHOH |TEKylIero | KOI-BO
MBI paboThI KOHTpOs | Oamios

/ cpe3sl




Beenenue B
MOJICKYJISIPHYFO
OHOJIOTHIO.

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1.

5 OaIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHANM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblc EMy
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUS

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JTUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BiazeeT mpoOieMaTHKOW MPaKTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

Tectupos
aHue

Tect coctout u3 15 BOmpocos.

5 0ajmIoB — CTYIEHT NpaBWIIbHO oTBeyaeT Ha 75-100% BompocoB B
TecTe

3 Ganna — CTyAEHT npaBHIbHO oTBedaeT Ha 50-74% BOmpoOCoOB B TeCcTe
1 Gann — cTyaeHT npaBUWIIbHO OTBeuaeT Ha 25-50% BONpPOCOB B TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0a/IOB HE JAaET.

IIpakTnue
CKO€
3aHATHE

10

CTyneHThl B paMKaxX CaMOCTOSTENBHOW pabOThl B MallbIX TpyInax
BBITIOJTHSIOT TMPAaKTUYeCKHe pPabOThI, pPe3ylbTarhl OQOPMIIIOTCS B
BHJIC OTUETOB, OIICHKA 110 Oayam pamkupyercs ot 1 go 10.

XuMHu4eckue
CTPYKTYPBI
KIIETKU.
Maxkpomornekyn
Bl U UX
(DYHKITHH.

IIpakTnue
CKOE
3aHATHE

10

CTyneHThl B paMKaxX CaMOCTOSTENBHOW pabOThl B MallbIX TpyInax
BBITIOJTHSIOT TMPAaKTUYEeCKHe pPabOThI, pPe3ylbTarhl OQOPMISIIOTCS B
BHJIC OTUETOB, OIICHKA 110 Oayam pamkupyercs ot 1 go 10.
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MexaHu3MBI
peIIuKaluu
JIHK.

Cobeceno
BaHUE

CobecenoBanue npeAIoaracT OpraHu3aluio Oecebl MpenogaBaTesis
CO CTYAEHTaMH IO BOTIPOCaM MPAaKTUUECKOTO 3aHATHSA C LENbIo Oosee
OOCTOSITENBHOTO BBISIBICHUS WX 3HAHHWH 10 ONPEACICHHOMY Pa3ieny,
Teme, mpodieMe U T.II. Bce WieHsl Ipymmbsl MOTYT y4acTBOBaTh B
o0CyXJeHnu, n00aBisATh HH(OpMaNWio, AUCKYTUPOBAaTh, 3a/JaBaTb
BOIPOCHI U T.1.

5 OaIoB — CTYIEHT YMEET COINOCTaBUTh TMOMYyYCHHYIO TIpH
MOATOTOBKE K MPAKTHUYECKOMY 3aHATHIO MH(POPMALUIO, CPaBHUBATH
pasHble TOYKH 3pEHHs Ha aHANM3UPYEMYIO MPOOJeMy, YMETh UYETKO
(opMynHpOBaTh CBOM BOIPOCH M OTBEUaTh Ha 3a/JaBacMblc EMy
BOMPOCHI, BECTH JUCKYCCHIO C HCIOJIb30BAaHHEM TEPMUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHUS

3 Oamna - CTyIEHT yMeeT IPUMEHSITh MOMyYSHHYIO IPU MOATOTOBKE K
MPaKTUIECKOMY 3aHSATHIO MH(QOPMAIMIO, OTBEYaTh Ha OOJBIIMHCTBO
BOIIPOCOB, BECTU JTUCKYCCHIO C HCIOJNB30BAaHHEM TEPMHUHOIOTUU
COBPEMEHHOH COLIMOJIOTHH 00pa30BaHMS.

1 Gamn — CTyIeHT BiajeeT TEOPETHUYECKUM MaTepHajioM IO TeMe
MPaKTUYECKOTO 3aHATHS, WHOTAA 3aTPyAHSETCSl IMpH OTBETE Ha
BONPOCHI, HE YyMeeT CQOPMYIMPOBaTh CBOIO TOYKY 3pEHHUS Ha
o0cyxmaeMyto mpoonemy

Ecnu ctyneHt He BiazeeT mpoOieMaTHKOW MPaKTHYECKOTO 3aHSTHS,
HE MOXET OTBeYaTb Ha BOINPOCHl, 3aUYUTHIBAET OTBET 110
Hale4aTaHHOMY TEKCTY — OTBET OaJylaMH HE OLICHUBACTCH.

Kontpon
bHasI
padora(x
OHTPOJIBH
blIii cpe3)

10

Ha nucemeHHy10 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). Tema paboThl CBs3aHa ¢ MPEAbIIYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMOIHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OTHOTO HEeAoUeTa.

6-7 0anIoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHII B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYISHT NPaBWIBHO BBHIMOJHII HE MEHEE IOJIOBUHBI
paboThl WK AOMyCTHI He Oonee AByX TpyObIX OIMOOK, Wik He Ooiee
OJTHOU TpyOOif U OTHOW HErpyOOoi OMMOKKA M OJHOTO HEIOoYeTa, WU
He Oosee ABYyX-Tpex HErpyOBIX OINMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETBIPEX-TISITH HEIOYETOB.

2-3 Oamnma — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HITH Oojiee 3 TpyObIX OLIHOOK.

Tpanckpunuus
U TPAHCISLMSL.

[IpakTnue
CKOE
3aHATHE

10

CTyI[eHTBI B paMKax CaMOCTOSATCILHOU pa6OTLI B MaJIbIX rpyImax
BBITIOJIHAIOT MPAKTUYCCKUC pa60TI:;I, PE3YJIbTAThI Oq)OpMJ'IFI}OTCﬂ B
BUIOC OTYCTOB, OLICHKA I10 bamnam PAHXXUPYCTCA OT 1 a0 10.

I'enom.
XpaneHnue u
IepeHoc

[IpakTnue
CKOE
3aHATHE

10

CTyI[eHTBI B paMKax CaMOCTOSATCILHOU pa6OTLI B MaJIbIX rpyImax
BBITTOJIHAIOT MPAKTUYCCKUC pa60TI:;I, PE3YJIbTAThI Oq)OpMJ'IFI}OTCﬂ B
BUIOC OTYCTOB, OLICHKA I10 bamnam PAHXXUPYCTCA OT 1 a0 10.

11



HACJICACTBEHHO | KoHTpOJI
1 uHpOpMaIIHY. LHAS

padora(x
OHTPOJBH
blIii cpe3)

10

Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MunHyT (BCe
3aHsATHE). TeMa paboThl CBs3aHa ¢ MPEAbITYIIUMH TEMaMH 3aHATHH.
8-10 6amIoB — CTYACHT BBHIMONHUI paboTy 6e3 omHMOOK U HEIOYETOB,
JOMYCTHII He OoJiee OHOTO HeAoUeTa.

6-7 0anoB — CTYACHT BBIMOIHII PadOTy MOJHOCTHIO, HO AOMYCTHI B
Hell He Oojiee OIHOM HEerpyOOW OMMOKH M OHOTO HEIo4yeTa, WIH He
OoJiee IBYX HEIOYETOB.

4-5 Gaya — CTYOSHT NPaBWIBHO BBHIMOJHUI HE MEHEE IOJIOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OmMOOK, Wi He Oomee
OJHOU TpyOOif U OTHOW HErpyOOi OMMOKK W OJHOTO HEIOUYeTa, WU
He OoJee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OMIMOOK, HO TPH
HAJIMYUU YETHIPEX-TISITH HEIOYETOB.

2-3 Oamna — CTYISHT MPaBHJILHO BBHIIOJHHUI MEHEE MOJIOBUHBI
paboThL, JOMYCTHI HECKOIBKO HEIOYETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTMYCTHIT HECKOJIBKO HEAOUETOB HIIH Oojiee 3 TpyObIX OLIHOOK.

6. [IpemuansHbie OaILITBI

20

JlononHuTENbHBIE TPEMUATBHBIE 0AJUIBI MOTYT OBITH HAYHCIICHBI:

- 3a TPOEKT, BBHINOJHEHHBIH TO 3aka3dy paboromarenss W
peann3oBaHHBIN Ha IpakTHKe — 20 6aJoB;

- TIOCTOSIHHAsI aKTHBHOCTH BO BpEMsl NMPaKTHYECKUX 3aHATHH — 10
0aoB;

- TOJTHOCTBIO MOATOTOBJICHHAS K MyOIHMKAllUM CTaThsi 110 TEMaTukKe B
paMKax qucuuiuinHel — 10 6asos;

- y4acTHE C JOKJIaJoM BO BCEPOCCHMCKOM OMMMIIMAJE MO TEMAaTHKE
n3yyaemoi qucuuiuinie — 20 6asios;

- y4JacTue B BBICTaBKE IO TEMaTUKE W3y4yaeMOW TUCIMITIUHBI — 20
0aoB;

- myOnmuKamMs CTaTbd IO TEMaTHKE H3y4yaeMoil OUCHUIUIMHBL B
cOOpHUKE CTyA€HYEeCKHX paboT / MarepualaX BCEPOCCHICKON
koH(epeHyH / xxypHane u3 nepeuns BAK —10/15/20

7. OTBeT Ha DK3aMEHE

25

1-9 GammoB — CTYmEHT pPacKpbll OCHOBHBIE BOINPOCHI W 3aaHUS
Ousera Ha OIEHKY «YOBJICTBOPUTEIHHOY,

10-19 GammoB — CTYmEHT PAcCKPHLI OCHOBHBIE BOTIPOCHI W 3aJaHUS
OmieTa Ha OIICHKY «XOPOIIIOY,

20-25 6amroB — CTYICHT PacKphUl OCHOBHBIC BOTIPOCHI M 3aJaHUS
Ousera Ha OIEHKY «OTIHYHOY.

8. |WumuBumyanbHbIC 3aJaHUSA,
C IOMOIUIBIO0 KOTOPBIX
MOXHO HaOpaTb
JIOTIOJIHUTENbHEIE OaIlTbI

55

JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

9. Hroro 3a cemectp

100

HtoroBass omeHka 1o »dk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPaTUIIMOHHOMN

yeTplpexOamnipHOl  1mKane. IlepeBon

100-6annbHOM  pEeHTHUHTOBOWM OIIGHKHM 1O JUCIHIUIMHE B

TPaIUIIMOHHYIO YETHIPEX0aITbHYIO OCYIIECTBISIETCS CIEAYIONIMM 00pa3oM:

100-6annpHas cucrema Tpagunuonnas cucrema
85 - 100 GannoB OTnuyHO
70 - 84 Gannos Xoporo
50 - 69 GaiuioB YIOBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Kontponbnas padora
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Tema 3. Mexanuzmel perutnkanuu JJHK.
1 UcTtopust BOSHUKHOBEHHS M PA3BUTHUSI MOJIEKYISIPHON OUOIIOTHH.
2 OCHOBHBIC JOCTHKCHHS MOJICKYJIIPHON OMOIOTHH
3 HobGeneBckue naypearsl, yI0CTOSHHBIE IPEMHHU 32 BKJIJ B Pa3BUTHE MOJICKYISIPHOW OMOIOTHH.
4 OCHOBHBIC METO/IBI MOJICKYJIIPHON OMOJIOTHI
5 EnunctBo xu3nu Ha 3emie. (OObsCHEHNE ¢ TIO3ULUU MOJICKYJISIPHON OMOJIOTHH)

IIpakTH4Yeckoe 3aHATHE

Tema 1. BBeneHue B MOJEKYIISIPHYIO OUOJIOTHIO.
[IpakTueckoe 3ansTHe. BBeneHre B MONEKYISPHYIO OHOIOTHIO.

OmnpeneneHue mpeaMeTa MOJEKYIIpHOW Ouonoruu. MeToapl, HCIONB3yeMble B HCCICIOBAHUAX II0
MOJICKYJISIpHON Ouonoruu. B3anMocBsi3M HayK, CO3AAaBIIMX MOJIEKYISpHYIO OHonoruto. OCHOBHBIE STAIlbI
pa3BuTHsI M Haubojee KpYyNHbIE OTKPBITHS MOJIEKYJsipHOW Oumonoruu. benku - ocHOBa BUAOBOW U
WHAMBUYaNbHOW cneruduyHocTd. HykiIenHOBBIE KHCIOTBI - HCTOPUS OTKPBITHS, JOKa3aTelIbCTBA
TEHETUYECKON POJIM HYKJIEMHOBBIX KHUCJIOT. OTKpBITUS, NPEALIECTBYIOMINE U MOATOTOBUBIINE TOSBICHUE
MOJIENH ABYycnupaibHOi Monekyinsl JJHK.

Tema 2. XuMuueckue CTPyKTypbl KIETKH. MakpoMOIeKysbl U UX (PyHKIHH.
XHMHS )KUBOTO.
1 DneMeHTapHBIN COCTaB KUBBIX CTPYKTYP.
2 Hu3KOMONEKYISPHBIN COCTaB.
3 Bopna u €€ posb B )KU3HH.
4 TIpoctbie OMOIOTUYECKHE MOJIEKYJIbI, BXOISIINE B COCTAB XKUBBIX KIeTOK. MX dusnonoruueckue
GbyHKIHH.

N3yuenune 3meMeHTapHOTO COCTaBa KJIETKH C MCIIOIh30BAaHUEM COBPEMEHHBIX MHCTPYMEHTAIBHBIX METO/IOB.
Meton SInepHO-MarHUTHOTO pe30HAHCA M IPYTHE COBPEMEHHBIE METOBI MCCIICTOBAHUS KIIETOK.

1 OOmas XxapakTepUCTHKA.
2 Vcnonp30BaHME BHYTPUKIIETOUHBIX MUKPO3JIEKTPOJIOB, KIIATY-PETUCTPALUSY,
3 Hcnosb30BaHUE CBETOM3ITYYAIONINX UHANKATOPOB.
Makpomorekyisl. benku.
1 OOmiee moHATHE O OHOTIOTUMEpaX.
2 OO6ume yepTsl 00pa3oBaHUs OMOTIOIUMEPOB.
3 benku. Ocobennoctu cTpykTypsl. Kinaccudukanus. OyHKInm.
4 TlpuoHsl.

HyxiienHOBBIE KHCIIOTBL.
1 THK. Oco6ennoctu crpoenus. HaruBHoe cocrostaue. Kondopmarmonasie Momeny.
2 PHK.
3 Pemrenwue 3amau.

Tema 4. Tpanckpunuus 1 TpaHCIALUS.
IIpakTueckoe 3aHsaTHE OCHOBHBIE MOJIEKYJIIPHO-TE€HETUYECKUE TIPOLIECCHI KIETKH.
1. MonekynsipHO-TeHeTUYECKasi CUCTEMA YIIPABIICHUS
2. Peruukanusi.
3. [P
4. TpaHCKpUIILMS U TpaHCIALUsA. | eHeTHUeCKuil Koa.
5. MyTtanuu u penapanusi.

13
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Tema 5. 'enHom. XpaHeHHe U IEPEHOC HACTEICTBEHHOM HH(pOpMAaIIUK.
I'enom. XpaHeHue 1 mepeHoC HACIEeCTBEHHON NH(OPMAIIHIH.
1 TexHonOruu reHHOW MHXeHepHuH. [IpUHIMIIBI TEHHOW HHKEHEPUH.

2 TlpencraBiaeHue 0 METO/IE MOJICKY/ISIPHOM THOpUIn3aIi. [ eHeTuueCcKui Kojl, €ro CBOMCTBA.
YerpoiicTBo reHOMa BupycoB. MHpOpManinoHHas eMKOCTh

3 JHK. CuHTEe3 UCKYCCTBEHHOTO I'€Ha.

4 TlonuMmepa3sHas LeHAsl peakLus KaKk METOJ TeHHOWU nHxkeHepuu. CTaanuu, yCIoBHsI IPOBEICHUSI.
Cocras peakimonHoi cmec. IlpaBuna nogbopa npaiimepos st TP Ammmundukanus 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.

MeTonbl U3yyeHHsl TeHOMa U €T0 TpaHCcPopMalus.
1 Tlnan npoBeaeHUs 3aHATHUSI.
2 PecTpUKUMOHHBIA aHAIHU3.
3 KoncrpyupoBanue pexkombunanTHbix JJHK
4 Knonuposanue JTHK
5 CexBenuposanue JJHK
6 T'm6puamzanus JJHK
7 BBeneHUeE reHa B KIETKY
8 Manunynsuuu ¢ 6akrepuanbaoit JJHK

ColecenoBanue

Tema 1. BBenenue B MOJIEKYISIPHYIO OMOJIOTHIO.
1 UcTtopust BOSHUKHOBEHHS M PA3BUTHUSI MOJIEKYISIPHON OUOIIOTHH.
2 Metonbl MOJIEKYIIIpHON OMOIOTHH
3 MonexynspHast 6HOIOTHs OEITKOB
4 MonexynsipHas OMOJIO0THS HyKJIEHHOBBIX KHUCIIOT
5 Crpykrypa TeHOMa BHPYCOB U (aroB
6 I'eHOM NMPOKAPUOT U PYKAPUOT
7 Permnmukauus JJHK. Penaparus JJTHK
8 I'eHeTnueckas pekOMOUHAIIHS
9 Tpanckpunius
10 IIpoueccunr PHK
11 Buocuntes Genka
12 Anonto3

Tema 3. Mexanu3mel perutnkanuu JJHK.
1 UcnonwzoBanue rudbpuauzanuu JHK mis unentudukanuu BuaoB, udepeHanuu
BHYTPUBHJIOBBIX Pa3IUYMi U OTJCIBHBIX 0COOEH.
2 I'eHOMHas TAKTUIIOCKOIIMS.
3 CTpykTypa XpoMaTHHa.
4 TMCTOHBI M HETUCTOHOBBIE OEJIKM XpOMaTHHA.
5 CTpoeHue HyKJI€OCOMBI.
6 YpOBHU KOHJEHCAITMH XPOMATHHA.

TecrupoBanue
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Tema 1. BBenenue B MOJIEKYISIPHYIO OMOJIOTHIO.
1. XpaHuteneM HacleICTBEHHOCTH B KJETKe sBJsitOTCS Moiekynasl /IHK, Tak kak B HMX 3akoaMpoBaHa
uHpopManus o
| mepBUYHOIi cCTPYKTYpe 0e1KOB
2 coctaBe MoJieKyibl ATD
3 cTpoeHuu TpHUIIeTa
4 CcTpO€HUU aMHUHOKHUCIIOT

[\S}

. B sykapuornueckoi KIeTKe.
1 PHK u 6enku CHHTE3UPYIOTCS B IIUTOIIIa3Me
2 PHK u Genku CHHTE3UPYIOTCS B si/Ipe
3 PHK cuHTe3uMpyeTcsi B siipe, 0€JIKHM - B IUTOIJIa3Me
4 PHK cuHTe3upyeTcs B LIUTOIUIa3Me, OCJIKU - B Ape

[98)

. BeiOepuTe npaBuiIbHYIO OCIEI0BATENIBHOCTD NEPEAAYr HHPOPMALIMH B ITPOLIECCE CUHTE3a Oellka
1 JTHK — unpopmanuonnass PHK — 6enox
2 JHK — Ttpancnoptras PHK — Genok
3 pubocomuas PHK — tpancnopraas PHK — 6enok
4 marpuynas PHK — JIHK — tpancnopraas PHK — 6enox

N

. Tpanckpunuus, B omnuue ot perukanuu JJHK
1 3TO peakuusi MaTPUYHOIO CUHTE3A
2 OCYILIECTBISIETCS 110 IPUHLUITY KOMIIIEMEHTAPHOCTH
3 ucnoJib3yeT B KauecTBe MATPHUIIbI TOJIbKO oaHy U3 unenei JJHK
4 ocymectsisercs pepmernrom JTHK-nmomumepasoii
5. Kakoe 13 nmepeyncieHHbIX COCTMHEHUH 00pa3yeTcst BO BpeMs TPAHCKPUIIITHH?
1 PHK-nonunmepasa
2 JHK
3 u-PHK
4 6enox

(o)

. Tpanckpunuus
1 paunbaetca Ha CTAPT-xomone AVI u 3akanuuBaercs Ha CTOII-xomone
2 HaunHaeTCs Ha pubOCOME M 3aKaHUMBAETCS Ha JIPyroi pubocome
3 HauMHAETCS Ha OJJHOM KOHIIE XPOMOCOMBI M 3aKaHUYUBACTCS HA IPYTOM
4 HayMHaeTCs HA MPOMOTOPE U 3aKAHYMBAETCS HA TEPMUHATOpE reHa
7. B KJI€TOYHOM IUKJIE TPAHCKPHUITIIHS TEHOB ITPOUCXOIUT
1 B unTepda3se
2 B npodaze
3 B MeTadaze
4 Ha BcexX CTaausgX KJIETOYHOIO IIMKIIA
8. BrocuHTe3 HEKOTOPBIX OETKOB UAET B
1 sape
2 mraakou DI1C
3 xommiekce I ompKn
4 MUTOXOHIAPUAX
. dns tpancnauuu HE HyxHBI

O

1 aMUHOKHUCIIOTBI
2 PHK-nosmmepa3za
3 1-PHK
4 m-PHK
10. B ogHoli pubocoMe HE MOTYT OZHOBPEMEHHO HAXOJUTHCS



1 oxmna T-PHK

2 nBe-tpu T-PHK

3 verbipe-nsaTh T-PHK

4 cronpko T-PHK, ckoibkO MOHOMEPOB B CHHTE3UPYEMOM TOJIUNIENTHIE

4.3 IIpomexxyTouHast aTTeCTAlU 110 AUCITUIUTHHE MPOBOAUTCS B OpMe dK3aMeHa

Tunosblie Bonpocskl 3xk3amena (ITK-1)
1 Wcropust BOSHUKHOBEHHSI U Pa3BUTHUS MOJIEKYJISIPHOM OHOIOTHH.
2 OCHOBHBIC JOCTHKCHHS MOJICKYJIIPHON OMOIOTHH
3 HobeneBckue naypearsl, yI0CTOSHHBIC IPEMHUHU 32 BKJIAJ B Pa3BUTHE MOJICKYISIPHOW OMOIOTHH.
4 OCHOBHBIC METO/IBI MOJICKYJIIPHON OMOJIOTHN
5 EnunctBo xu3nu Ha 3emie. (OObsCHEHNE ¢ TIO3ULUU MOJICKYJISIPHOW OMOIOTHH)
6 MakpoMoJIeKyJ bl M X 3HAYEHUE B )KM3HU YEIIOBEKA.
7 benku. Obmas xapaktepuctuka. CTpyKTypBbI.
8 CBA3b CTPYKTYpBI O€JIKa C BBHIMTOIHAEMBIMH (PYHKIUAMU
9 HyknenHoBble KUCIOTHI. O0MIas XapaKTEpPUCTHKA
10 IHK. Ctpyktypsl (Popmsl). BausHue BHEIIHUX U BHYTPEHHUX (PAaKTOPOB HA TPOCTPAHCTBEHHYIO

crpykrypy JAHK
11 PHK. Buast PHK. Ctpykrypa u ¢pyHKIHH.

12 YnaxoBka JIHK y sykapuor

13 Vmaxoska /JIHK y npokapuot

14 XpomaruH 1 MeTadazHast XpoMOcoMa

15 T'eHOM M ero 0COOCHHOCTH y TIPOKAPUOT U SyKAPHUOT

16 T'enom BupycoB. CTpoeHHE BUPYCOB.

17 T'en mpokapuoT: HICTHHHBIX OaKTepHil u apxedakTepuid. [ €H 3ykapruot

18 MoOunpHBIC TCHETUYECKUE DIIEMEHTHI. | OpU30HTANBHBIN IEPEHOC TEHOB Y IPOKAPHOT.

19 DBomronusa reHoMoB.

20 Perumnkanusa JIHK y npokapuor

21 Penmukanus JIHK y sykapuor

22 Perunkauus BupycHoit JJHK

23 Tpauckpunuus y NpoKapuoT

24 TpaHCKpUINLHUS y SyKapHOT

25 Cmnaiicunr. Crnaticoma. Pu6o3umel.

26 Co3speanune PHK

27 Tpaucnauus

28 Myranuu

29 Penapanuu

30 Bnusiaue pa3nuuHbIX ()aKTOPOB HA OCHOBHBIC MOJIEKYISPHO-TEHETHUECKHE MPOIIECCHI.

31 IIporpamma auddepeHITuPOBKH

32 AnonTo3s. Posib HOHOB KajbIys B 3aIlyCKe IPOrpPaMMBbI alloNTo3a.

33 Comarnueckue MyTanuu. BHemHne pakTopsl, CiocoOCTBYOIINE BOSHUKHOBEHHIO COMATHYECKUX
MyTalUH.

34 Kanueporenes

35 MonekynsipHO-TeHETUYECKUE OCHOBBI HACIIEICTBEHHBIX 3a00ICBaHUIA.

36 Meroasl manunyaupoBanus ¢ JJHK

37 TlonumepasHas LeNHAsE PEaKIIHsL.

38 CeKBEeHHpPOBAHUE.

39 IIporpamma «I'eHOM YeOBEKaY.
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Tunosble 3aganusa s 3k3amena (IIK-1)

1 Ilpy IpOMBIIUIEHHOM HOTY4Y€HUH PEKOMOWHAHTHBIX OEJIKOB BBIOOP MUKPOOPTraHU3Ma-NIPOAYLICHTA
3aBHCUT OT MHOTHUX (hakTopoB. Omnpenennure KpuTepuu 0T00pa MUKpPOOPraHU3Ma.

2 3Has MOJIEKYJISIpHbIE MEXaHU3Mbl BHYTPHKJIETOUHOM PETYNALNN B MUKPOOHO! KJIETKE, MOXKHO
yIpaBIATh MpoleccaMu OnocunTe3a. KakoBo BiIMsHUE pETPOMHIHOMPOBAHHS HA BBIXO] LI€JIEBOTO
IIPOAYKTA — AMUHOKHUCIIOTHI JIU3UHA?

3 U3BecTHO, 4TO UIMMYHHas 3aIIUTa YeJIOBEKa MOXKET OBbITh yCHUIIEHA OIpEIeICHHBIMU
UMMYHOOHOIIpenapaTaMy, TAKUMH KaK BaKIIUHBI, CBIBOPOTKH, peKOMOMHAHTHBIE HHTEP(HEPOHBI,
MHTEpAEHKUHBI. OnpeaenanuTe pojb FTeHHON HHKEHEPUH B CO3JJaHUM 3THX MPEMapaToB.

4 B noucke 1 co3aHnH Haubosee 0e30MacHbIX U A3PPEKTUBHBIX JIGKAPCTBEHHBIX CPEJCTB OOJIbIIAS
POJb OTBOIUTCS TAPTETHOMY CKPUHUHTY. OOBSICHUTE, YTO TaKOE TAPTeTHBIM CKPUHHUHT U KaK OH
paboraet?

4.4. Illkana orieHUBaHMsI IPOMEXKYTOUYHOU aTTECTALIUU

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKK OCBOCHUS (TIOKa3aTEIH

Onenka Kommnerenrim
TOCTYOKCHHSI pe3YJIbTaTa)

TIK-1 HMMeer BBICOKMH ypOBEHb 3HAHUU I10 JUCLUIIIMHE, IIPOCIIECKUBACT
MEXIUCLUIUIMHAPHBIE CBsA3M. KauecTBEHHO BIajeeT METOonaMu
MOJICKYJIIDHOH OHOJIOTUU M TeHETUYECKONW HHKEHEPUH

COTITHYHOY
(85 - 100 6amoB)

IK-1 Nmeer xopoimmii ypoBeHb 3HAHUN MO AMCHUILIMHE, MPOCICKUBACT
MEXIUCUUIUIMHAPHBIE CBs3U. Brajgeer meTomaMu MOJNEKYISpHOM
OMOJIOTMH U TeHETUYECKON MH)KEHEPUU

«XOPOIIIOY
(70 - 84 6amnoB)

«ynosnerBoputenbHo»  [[TK-1 HNwmeer 06a30Bblii ypoBeHb 3HaHMM 1O AucuuIuIHE. Bnaneer
(50 - 69 6amnnos) METO/IaMH MOJICKYJISIpPHOW OMOJIOTHH M T€HEeTUYECKON HHKEHEPUN
TIK-1 HMeeT HU3KUH YpOBEHb 3HAHMN MO JUCIUILIMHE, HE IPOCIIEKUBAET

«CHEYAOBJICTBOPUTCIIHHO)

MEXIUCHUIUIMHAPHBIE CBI3U. He BiageeT MeToIaMUu MOJEKVIAPHOUN
(menee 50 6amoB) JHCh P o A YAp

OMOJIOTUH U TEHETHUYECKON HHKEHEPHH

5. MeTonnueckue ykazaHusi AJisi 00y4al0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJIs)

5.1 MeTtoandeckue yka3aHus 110 OPTaHU3AIlMN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUILIMHBI, B MEPBYIO Odepelb OOydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueM paboueil mporpammbl nuctuiumHabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUILINHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHne AUCIUTITMHBD),
«YuebHo-mMeTonnyeckoe U HHGOpMAIIMOHHOE 00ecieyeHIe TUCIUIUIUHBD U «MaTtepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCHoHaIbHbIC Oa3bl TaHHBIX U
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKa3bIBAIOTCS BCE pas3leibl M TEMbl H3ydaeMoi
JTUCLMIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
peKoMeHayeMasi OCHOBHAs U IONOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue IUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W WH(GOPMAIMOHHBIE CIPAaBOYHBIE CHCTEMBD) COACPKHUTCS IepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJII OCBOCHHUS
JTUCIUIUTAHBL.

5.2 PexomeHnanuu o0y4aronumMcst o padore ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopabOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cucteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JEKUMOHHOM 3aHATUM MaTepuand M JIOMOJHUTh €ro C YYeTOM PEKOMEHJOBAaHHOM JTOMOJIHHUTEIHHOM
JUTEPaTypPhL;
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- IIPU CAMOCTOATEILHOM U3YYEHUH TEOPETUYECKONW TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Yysl PEKOMEH/I0BAaHHbIE
B PIT/] ucrounuku, npodeccuoHanbHbie 0a3bl JAHHBIX U HHPOPMALIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

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

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIIOIb30BaTh MaTepuaibl (poHna oueHouHbix cpeacts (POC).
5.3 Pexomennaruu 1o pabore ¢ Hay4HOU U yueOHOM IuTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOM SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIBHOU
paboTel U HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHApCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPabOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKIIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTuBHy 0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopoii Ha paszMemieHHble B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpbl IO
Te€MaM, BBIBOJIbI MO KaXKIOMY Bompocy. KoHCIEKT MOXeT ObITh BBHIMOJIHEH B paMKaX pacleyaTKd BbLAAYH
MIPE3CHTAIMI JIEKIINI WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAeMbIM, HE COJIEPKaTh HE OTHOCAIIYIOCS K TeMe HH(OPMAIIMIO UIH PUCYHKH.

KoHcnekTsl Hay4yHON JIHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHATHUAM JOJKHBI COAEPKaTh
OTBEThl HAa Kbl TMOCTaBIEHHBIH B TEME BOIPOC, MMETh CCBUIKY Ha MCTOYHUK HHYOpPMALUU C
00si3aTeNIbHBIM yKa3aHUEM aBTOpa, Ha3BaHUS U rofla M3JaHMsl HMCHOJIb3yeMOIl HaydyHOH JHUTepaTyphl.
Koncniekt MoOXeT OBbITh OMOPHBIM (COXEP)KaTh JIMIIb OCHOBHBIE KIIIOUEBBIE IO3UIIMK), HO TPU 3TOM
MO3BOJIIONIMM JaTh TIOJHBIA OTBET IO BOMPOCY, MOXET ObITh NOAPOOHBIM. OOBEM KOHCIEKTa
ONPENEISETCS CAMUM CTYIEHTOM.

B nporniecce paGoThl ¢ OCHOBHOM M JIOTIOJHUTENBHOM JTUTEPATypOl CTYACHT MOXKET:

- JenaTh 3allMCU IO XOIy YTEHHSA B BHJIE NMPOCTOr0 WJIM pPa3BEPHYTOro IIaHa (co3gaBaTh INEpEUYEHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOUHHKE);

- COCTaBJIATHh TE3UCHl (LUTHpPOBaHHE HamOOIee BaXKHBIX MECT CTaTbd MM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTDH aHHOTAITUH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB PadOTHI);

- co37/aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HUCHI).

5.4. PexoMeH1alilny 110 OATOTOBKE K OTJEIBHBIM 33JJaHUSAM TEKYILEro KOHTPOJIS

ColecenoBanue TpeAnonaraeT OpraHU3aluio Oecelbl IMpernojaBaTesss cO CTYIEHTaMH IO BOIpPOCaM
MPAKTUYECKOTO 3aHATUS C LENbl0 0ojiee OOCTOATENBHOTO BBISBICHUS MX 3HAHUN MO ONpEACICHHOMY
paszmeny, Teme, mpoOieme M T.II. Bce uieHBl Tpynmbl MOTYT y4YacTBOBaTb B OOCYXKICHHH, 100aBIATH
MH(POPMALIUIO, TUCKYTUPOBATh, 331aBaTh BOIPOCH! U T.1.

VYCTHBIE ONMPOC MOXKET TNPUMEHATHCS B pasinyHbIX (opmax: (POHTANbHBIA, WHAWBUIYAIbHBIH,
KOMOMHUPOBaHHbII. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIIEXKAILETO OICHKE:

- IPaBUJIBHOCTH OTBETA 110 COZIEPIKAHHUIO;

- IOJIHOTA U TITyOMHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUSI MaTepuana;

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

- CBOEBPEMEHHOCTh U 3((HEKTUBHOCTH UCIOIH30BaHUS HAMISAIHBIX MOCOOHMM U TEXHUYECKUX CPEACTB MpHU
OTBETE;

- HCTIOJIb30BaHUE JOTOJHUTEIBHOIO MaTEpUaa;

- pPalMOHAJIBHOCTD UCIIOJIB30BAaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/1aHNE.

YCTHBIM ONPOC MOXKET COMPOBOXKAATHCS MPE3ECHTALMEH, KOTOpas MOATOTABIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUUECKOro 3aHATHs. [Ipy BBICTYIUIEHHH C Mpe3eHTaluell HeoOXxonuMo oOpaliaTe BHUMaHKUE
Ha TaKM€ MOMEHTHI KaK:

- COJEp)KaHUE TMPE3CHTALUU: aKTyaJlbHOCTb TEMBI, IOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COAEP)KAHUE,
COOTBETCTBHE 3asIBICHHON TEMBI COJIEPKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBAaHUAM (IIETTH. CCHUIKU
Ha PECYPCBl. COOTBETCTBUE COAECPXAHUS U JIMTEPATyphl), IpaKTUUECKass HApPaBICHHOCTb, COOTBETCTBUE
CoZiepKaHus 3asiBICHHON (opMe, aleKBaTHOCTb UCIIOJIb30BaHUS TEXHHUUECKUX CPEJCTB yUEOHBIM 3a1adam,
IIOCJIEJOBATENBHOCTD U JIOTUYHOCTD IIPE3EHTYEMOT0 MaTepHara;
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- odopmiieHHE Tpe3eHTalMu: 00beM (ONTUMAIbHOE KOJIMYECTBO), IM3aiH (YMUTaeMOCTb, HAJIWYHE WU
COOTBETCTBHE TpapUKd W aHUMAIMM, 3BYKOBOE OQOpMIICHHE, CTPYKTYypUpOBaHHE HWH(POpPMALUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAHUSIM), OPUIHHAIBHOCTH OGOPMIICHHS, 3CTETHKA, HCIIOJIb30BaHHUE
BO3MO)KHOCTH ITPOTPaAaMMHOI Cpe/ibl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- IMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIONEHHE PErIaMEeHTa, SMOLMOHAIBHOCTD, YMEHHE
OTBETHTb Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIE, TITyOOKHE 1 TIOIHbIE 3HAHUS 110 BCEM pa3JiesiaM IpOrpaMMBbl:
- COIep)KaHHE BBICTYIUICHUS: JIOTMYHOCTh H3JIOKEHUS 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 HHPOPMALIMOHHOE o0ecriedeHre JUCHUITTHHbI

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. - Becb cpok oxpaHbl aBTOPCKOTo rnpasa; bruoxumust u MonekynspHas Ouosiorus. - CTaBpornos:
Ceepo-Kaskasckuii penepansubiii yauBepcutet, 2015. - 94 c. - Tekcr : anexrponnsii / [IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/63077.html

6.2 JlononHUTENBHAS JIUTEPATYpA!

1. IImux P. HarmsgHas OWOTEXHOJIOTMST W TEHETUYECKash WMHXKEHEPHUs : 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 B OMOXUMHYECKHUE METOIBI
B COBPEMEHHOM OMOJIOTHHU pacTeHul : yueOHoe mocodue. - Mocksa: Jlaboparopus 3Hanuii, 2012. - 487 c. -
Texkct : osmekrponnbiii // OBC «KoHCymbTaHT cCTymeHTa By3a ©  Mensy3a [caiit]. - URL:
https://www.studentlibrary.ru/book/ISBN9785996309788.html

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., Ky3nenoa H.B. [Ipaktukym mo MonekynspHoi Ouosnoruu : yye0. mocobue. - TamOoB:
[U3nar. nom TI'Y um. I'P. lepkaBunal, 2013. - 72 c.

6.3 VlHble HICTOUHUKMU:

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 M CHUIIMHBI, IPOrPpaMMHOe odecrieveHne,
npodeccuoHaIbHbIe 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 110 JUCHUITIINHE HGOGXO,Z[I/IMO CJICAYIOIICC MAaTCpUAJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX U HHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYLIEr0 KOHTPOJIA M IIPOMEXKYTOYHOM arTecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.
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VY4eOHble ayTUTOPUN U MIOMEIICHHUS ISl CAMOCTOSTEILHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMHU 00yUeHHUsI, CITy>KalllUMHU JJIsl TIPeACTaBIeHUs yueOHoM nHpopManuu
OO0JIBIION ayTUTOPHH.

[TomereHust 111 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 HAOOPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00ecreYnBaroIe TEMaTHYEeCKHE WILTIOCTPAIH (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPaKTUBHAS JOCKA).

JlumeH3noHHOE U CBOOOHO pacIpOCTpaHsIeMOe IPOrpaMMHOE 00eCTICYeHHE:
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7-Zip 9.20

Kaspersky Endpoint Security ans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
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Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
Microsoft Office [Ipodeccuonansusiii moc 2007
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