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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

IIK-1 ToToBHOCTH K TUTAHMPOBAHUIO, OPTAHHW3ALMHA U TPOBEACHUIO HAYYHO-HCCIIECIOBATEIILCKUX padoT B
001acTH OMOTEXHOJIOTHH, CLIOCOOHOCTHIO TTPOBOJAUTH KOPPEKTHYIO 00paObOTKY pe3ysIbTaTOB HKCIIEPUMEHTOB
U ienaTh 000CHOBaHHbBIE 3aKJIFOYEHHS U BHIBOJIBI

[1K-2 CriocoOHOCTH MPOBOAMTDH aHAJIM3 HAYYHOH M TEXHWYECKOM MHPOpMAIMK B 00JacTH OMOTEXHOIOTHH
U CMEXHBIX JUCHUIUIMH C LEJbI0 HAYYHOM, MAaTEHTHOM M MapKETHHTOBOM MOIAEP)KKH HPOBOAMMBIX
(byHIaMEHTaJIbHBIX UCCIIEIOBAHUH U TEXHOIOTUYECKUX pPa3paboToK

1.2 Buns! u 3a1a4u poeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- HAYy4YHO-HCCJICA0BATCIIbCKAsA

noadop, o0paboTKa M aHaIM3 HAayYHO-TEXHHMYECKONW M MAaTEHTHOM HMH(OpMaIMu Mo TeMaTHKe
UCCIICIOBAHUSA C UCIIOJIIb30BaHUEM CIICHUAIM3UPOBAHHBIX 0a3 JaHHBIX C HCHOJIb30BAHUEM
MH(POPMALMOHHBIX TEXHOJIOTUI

aHaJN3 TI0Ka3aTelieil TEXHOJIOTMYECKOTO TPoIlecca Ha COOTBETCTBUE HAYYHBIM pa3padoTKamM
pa3pa60TKa nporpamMm Hay4HbIX HCCHCI[OBaHHﬁ, OIICHKA U aHAJIN3 IMMOJTYYCHHBIX PC3YyJIbTAaTOB

MTOUCK M pa3paboTKa HOBBIX dP(HEKTUBHBIX MyTEH MOMYyYCHHS] OMOTEXHOJIIOTHYECKUX MPOTYKTOB,
CO3JJTaHHE COBPEMEHHBIX OHMOTEXHOJIOTHMH, B TOM YHWCJIE HaHOOMOTEXHOJOTHH, TEXHOJOTHH
PEKOMOMHAHTHBIX JIE30KCHPUOOHYKICHHOBBIX KHCIIOT, KIIETOYHBIX TEXHOJIIOTUH

BbIJICJICHUE, WJCHTU(UKAUS W aHaIuW3 MPOAYKTOB OHOCHHTEe3a U OHOTpaHCOpMaLuy,
MOJTYYEeHHE HOBBIX ILITAMMOB-TIIPOYLIEHTOB OMOJIOTHUECKUX MTPETapaToB

CO3JJaHHEe KOMIIO3ULIMOHHBIX ()OPM U ONTHMAJIBHBIX CIOCOO0B MPUMEHEHUS ONOTIpenaparoB
MPOBEICHUE BaJIHIAIIMH TEXHOJIOTHYECKUX MPOIIECCOB M aHATUTUICCKIX METOIHK

u3yuyeHHe OWOXMMHMYECKUX U OHOJOTMYECKHMX 3aKOHOMEPHOCTEH IpoleccoB OHOCHHTE3a,
MHUKPO- U MaKpOCTEXHOMETPUH, MUKPO- U MAaKPOKWHETHKH POCTA MOMYJIALUNA MUKPOOPTaHU3MOB
U KJIETOYHBIX KYJIBTYp, B3aUMOACWUCTBUS MHKPOOPTaHU3MOB, BHPYCOB C  KIETKaMH,
MeTa0OMMUECKUX MyTel M OCOOCHHOCTEH yTHIM3alMu cyOcTpaTa M CHHTE3a MPOIYKTOB
MeTabonu3ma

CO3JJaHHE TEOPETUUYECKHX MOJENeH, MO3BOJISIONINX IPOTHO3MPOBATh XapakTep H3MEHEHUS
CBOWCTB CBIpbSl B IIpoliecce ero OHOoTpaHC(hOpPMALUU W TMONy4yaTh NMPOAYKLUHUIO C 3aJaHHBIMU
KaueCTBECHHBIMH XapaKTEPUCTUKAMHU

IKCTIEPUMEHTAIBHOE MCCIICIOBAHNE OMOJIOTUYECKOW U (PU3MKO-XMMUYCCKOM KUHETHKH Ha BCEX
CTaJIUsIX TEXHOJIOTHYECKOTO MPOIEcca U UX MAaTeMaTHIeCKOEe ONTMCaHNe

MOATOTOBKA HAYYHO-TEXHUYECKOM OTYETHOW JTOKYMEHTAIMH, AaHATUTHYECKUX O030pOB W
CIpPaBOK, JOKYMEHTAllMHd JJIs yd4acTUsi B KOHKypCcaX HAay4YHBIX IPOEKTOB, MPOEKTOB
(dhapmakoreHbIX cTaTedl (roCcyIapCTBEHHBIX CTAHIAPTOB), IMyOJMKAIMS HAYYHBIX pPE3YJIBTATOB,
3alIiTa UHTEJUICKTYaIbHON COOCTBEHHOCTH

- MPOEKTHAs

OIICHKa BBI6p3.HHOFO croco0a MMPOU3BOACTBA U AJBTCPHATUBHLIX BApPUAHTOB TEXHOJIOTUYECKOM
CXCEMBEI U €€ y3JI0B, BI:IGOp OIITUMAJIbHOTO BapuaHTa

MMPOCKTUPOBAHUC OIIBITHBIX, ONBITHO-TTPOMBIIIJICHHBIX u IMPOMBINIJICHHBIX YCTaHOBOK
OMOTEXHOJOTHIECKOTO IMpOn3BOACTBA

PEKOHCTPYKLIMST ¥  MOJEPHH3aLUsl JCHCTBYIOIIMX OHOTEXHOJIOTMYECKUX IMPOIECCOB U
IIPOU3BOJICTB

MOACIIUPOBAHUEC U ONITUMU3AIUA [TIPOLCCCOB U allapaTroB MI/IKp06I/IOHOFI/I‘-I€CKOFO CHUHTE3a
pa3paboTKka OCHOBHBIX STalOB TEXHOJIOTHMYECKON CXEMbl, HCCIEJOBAHHE TEXHOJIOTMYECKOTO
IpolLecca Ha OMBITHON U OMBITHO-MIPOMBIIIJIEHHONW yCTaHOBKAX

MaTeMaTU4YEeCKOE MOJAETUPOBAHME W  ONTHUMH3AIUMs OCHOBHOW ammaparypbl U y3JIOB
TEXHOJIOTHYECKON CXEMBI

TEXHOJIOTMYECKH pacueT 00OpydOBaHHSA, BBIOOP CTAaHJAPTHOTO U  IMPOEKTHPOBAHHE
HECTaHIapTHOTO OMOTEXHOJIOTHIECKOTO 000PYIOBAHUS



- pa3paboTka OHMOJOTMYECKHX METOJOB I YTHIM3AIMH OTXOJOB MPOU3BOACTB M BPEIHBIX

BCIICCTB,

CO3aaHuUC

3aMKHYTBIX

TEXHOJIOTUH,

pa3paboTka METOAMK U  TIPOBEICHHE

OMOMOHHMTOPHUHTA, pEIIEHUE PYTUuX MpoOIeM, CBSI3aHHBIX C OXPAHOM OKPY’KAIOLIEeH Cpeabl

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHNE

KOMIIETEHIUH:
O0001IEeHHBIC TPYIOBBIE Kon u HanmeHoBaHme
(hyHKUMY / TPYAOBBIC komriereHu @I'OC BO,
(GyHKUMY / TPYyAOBBIC HITH HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHpOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUS

ITIK-1 I'oToBHOCTH K
IJIAHUPOBAHUIO,
OpraHu3aluy U
MIPOBEACHHUIO
Hay4YHO-HMCCIICI0BATEIbCKUX
pabor B obmacTu
OHMOTEXHOIOTHH,
CITOCOOHOCTHIO MPOBOTUTH
KOPPEKTHYIO 00paboTKy
pe3y/IbTaToOB
SKCIIEPUMEHTOB U JeJIaTh
000CHOBaHHEIC 3aKITIOUCHUS
Y BBIBOJIBI

3HaeT ¥ MOHUMAET:

COACpIKaHuC n METOOOJIOTHYCCKHE OCHOBBEI
TCOPCTUUCCKUX n OPAKTHYCCKUX 3HAHUH JJIA
OIpeACICHUA n peuICHuA HCECTaHAAPTHBIX
HCCIACAOBATCIIbCKUX 3aJa4 B obmactu 6I/IOTCXHOJ'IOFI/II/I;
CHOCO6BI, METOObI u IIPUCMBI pcann3anuun

HCCICA0BATCIbCKUX 3ada4.

YMeer (criocoOeH IPOIeMOHCTPHUPOBATH ):

- TNPUMEHATh CHUCTEMY TCOPETUYCCKUX U TMPAKTHUECKHX
3HAHUU JJI OPTaHU3AIMH U PEIICHUS HCCISI0BATEIhCKUX
3a/1ad B 00JaCTH OMOTEXHOJIOTHUH, KOMILICKCHBIN aHau3
HAayYHBIX MTPOOJIEM, Pa3INYHBIC MOIXO/IbI K UX PEIICHUIO;
- HCIIOJIb30BaTh COBPEMEHHBIC METO/IBI OMOTEXHOJIOTHH.

Bnaneer:

- OCHOBaMH MOJICTUPOBAHUA © KOHCTPYHPOBAHUS
THIMAYHBIX ¥ HECTAHAAPTHBIX HCCIEAOBATEIHCKUX 3a/1a9 B
00pazoBaTeIbHON JEATEITHHOCTH;

- HaBBIKOM CHCTEMAaTHU3WPOBAHUS TEOPETHUYCCKUX |
MPAaKTUYECKUX 3HAHWK I TIOCTAaHOBKA W PEIICHUS
HCCIEA0BATEIbCKUX 3a1a4.

[IK-2 CnocobHocTthb
MPOBOANTH aHAIH3 HAYIHOU
U TEXHUYECKOHN
nHpOpPMaINH B 00JIacTH
OMOTEXHOJIOTHH U CMEXKHBIX
JUCLUIUIMH C [EeTbI0
Hay4HOMH, TaTeHTHOM U
MapKETHHIOBON TOIICPIKKH
MPOBOAUMBIX
(dyHIaMEHTaTBHBIX
WCCIIEJOBAaHUN U
TEXHOJOTHYECKUX
pa3paboToK

3HAeT ¥ IOHUMACT:

0COOCHHOCTH  aHajdM3a HAydYHOM ®  TEXHUYCCKOU
nHpOopMar B 007aCTH OHMOTEXHOJIOTHH M CMEKHBIX
JUCLUUIUIMH € LEJIbI0  HAy4yHOW, NATEeHTHOW U
MapKETUHTOBOM MOJIEPIKKHI MIPOBOIUMBIX
(yHIAMEHTATBHBIX WCCIIEAOBAHUN M TEXHOJIOTHMYECKHUX
pa3paboToK.

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

aHAITM3UPOBATh HAYYHYIO M TEXHUYECKYIO HH(OpMAIIHio B
oOmacti OWOTEXHONIOTMH W CMEXHBIX IJUCHHIUIMH C
LeJIbl0  HAay4YHOW, TAaTeHTHOM MW  MapKETUHTOBOMU
MOJICPIKKU MIPOBOIUMBIX (yHIaMEeHTaITbHBIX
WCCIIEIOBAaHNHN M TEXHOJIOTHYECKUX Pa3paboToK.

Bmaneer:

HaBBIKAMHM  aHalW3a  HAyYHOH M TEXHUYCCKOM
nH(popMaIMK B 001MacTH OWOTEXHOJOTMA M CMEXKHBIX
TUCIMIUIMH € [EJIbI0  HAy4YHOW, MATeHTHOW U
MapKETUHTOBOM TTOJIICPAKKU ITPOBOIUMBIX
(yHIAMEHTAIILHBIX UCCIICOBAHUN M TEXHOJIOTHYECKHUX
pa3paboToK.

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:




ITK-1 T'oroBHOCTH K MJIAHUPOBAHMIO, Opra”Hu3aIuu u MIPOBEJCHUIO
Hay4YHO-HCCIICJIOBATEIbCKUX paboT B 007MacTd  OMOTEXHOJOTHH, CHOCOOHOCTHIO
MPOBOJUTh  KOPPEKTHYIO  00pabOTKy  pe3yJabTaToB  3KCIEPUMEHTOB W JenaTh
000CHOBaHHbIE 3aKIIOUEHUS U BBIBOJIBI

Ne HaumenoBanue dopma oOyyeHus
/o JHCIUATLINH,
OTIpENETIAIONINX
MEXIUCIUIUIMHAPHBIE
CBSI3H

OuHo-3a04Has
(cemectp)

112131415

1 |broTexHOIOrnYeCKHe +
OCHOBEI
(hapManeBTHUECKOTO
MIPOU3BOJICTBA

2 |buorexuomorus +
OMOJIOTUYECKHU
AKTUBHBIX BEIIECTB

3 |buoTexHONOTHA +
TPOACKEH U
MHIETHAIBHBIX
rpuboB

4 |buorexuoorus +
MPUPOAOIIOIB30BAHUS

5 | KynbTuBUpOBaHUE +
PaCTUTENBHBIX KIETOK
Y TKaHew in vitro

6 | KynbTyphl KJIETOK | +
TKaHeil
7 |HanoOMOTEXHOIOTHU +
8 [H1P +
9 |HoBble HanpaBieHus +

OHMOTEXHOJOTHH: mpoTe
OMHKaA, IICIITUAO0JIOTHUA

10 (TTumeBas +
OHMOTEXHOJIOr U

11 |IIpakTHka o + | +
MOy YEHHUIO
MIEPBUYHBIX
podecCHOHATBHBIX
YMEHUI U HaBBIKOB

12 (ITpemmumioMHas +
NpaKTHKA

13 {ITpuxnaanas +
OHMOTEXHOJIOTHA U
MHUKPOOHOIIOTHS

14 |Cenbckoxo3saiicTBEHHA +
s1 OMOTEXHOIOT U

15 [CoBpemenHBIC +
MPOOIEMBI
OMOTEXHOJIOTHUH

16 |[Teopernueckue u +
MPUKIIATHBIC aCTICKTHI
MHKPOOHOJIOTHH

17 {IlmanobakTepuu: +
(hyHIaMEHTAJIbHOE H
NPUKIaTHOE 3HAYCHUE




18 |Oxonorunueckasa +
OMOTEXHOJIOTHS

19 [DxoHOMMKA +
OMOTEXHOJIOTHH

[TK-2 CiocoGHOCT TPOBOUTH aHATN3 HAYYHOW M TEXHUYECKOW HH(POpPMaIIUK B 00J1aCTH
OMOTEXHOJIOTUM W CMEKHBIX JTUCHHIUIMH C [ENbI0 HAy4YHOW, TATEHTHOH W
MapKETHHIOBOM  TMOJJICP)KKH TPOBOAMMBIX  (YHJAaMEHTAIBHBIX HCCICAOBAHUA U
TEXHOJIOTHYECKUX pa3paboToOK

Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwMst
OIPEACIAIOIUX OuHO-3a04yHas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 2 3 4 5
1 |broTexHONMOTHSA +
OMOJIOTHYECKH
aKTHUBHBIX BEIIECTB
2 |buorexnonorus +
MIPUPOIOITIOIH30BAHIS
3 |HUP +
4 |HoBble HampaBIICHAS +

OMOTEXHOJIOTUU:IIPOTE
OMUKA, METTUIO0IOTUS

5|OcHOBBI +
MIPOU3BOJICTBA
OMOJIOTHYECKHX
CPEIICTB 3aIUTHI
pacTteHuit

6 |[Ipemmurmomuast +
NpaKTHKA

7|IIpomblinIeHHas +
MHKPOOHOJIOTHS 1
OMOTEXHONOTHS

8 | CenbCckoX0o3icTBEHHA +
s1 OMOTEXHOIOT U

9 | Dkomoruueckas +
OHMOTEXHOJIOTHS

2. MecTo nucuuiuiaiabl B cTpykrype OIl marucrparypsoi:
JucuunnuHa «MonekynspHasi OMOJOTUs M FeHeTUYecKas MH)KEHEpHs» OTHOCUTCS K BapHaTUBHOM 4acTH
yueonoro miana OIl mo manpasnenuto nmoaroroBku 19.04.01 - buorexnonorus.

JuctuminHa « MomnekymspHast OMOJIOTHS U TeHETUYeCKas MH)KEHEPHUsD» N3ydaeTcs B 2 CEMECTpE.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUIUIMHEL: 4 3.€.
Ouno-3aouHast: 4 3.¢.

OuHo-3a04YHaA

Bup yueOHOIT paboThI
Ay p (Bcero yacos)

O0mas Tpy10éMKOCTb JMCHUIITHHBI 144
KonTaktHas pabora 16
Jlexuuu (Jlexummn) 6

[Tpaktuueckue (IIpaxr. pab.) 10




CamocrostenbHas pabota (CP) 128

3auer -

3.2.ConepxaHue Kypca:

Ne Ha3zBanue Bun yuebHoli | DopMbI TEKYIIETO
TEMBI paszena/TeMsbl pabotsl, yac. KOHTPOJIS
Jlex |IIpa| CP
IIUH | KT.
pao.
0-3{0-3|0-3
2 cemectp
1 Bgenenue B CobecenoBaHue;
MOJIEKYJISIPHY IO i 2 | 24 TectupoBanue;
OMOJIOTHIO. [TpakTrueckoe
3aHATHE
2 XUMUYECKUE TecTtupoBanue;
CTPYKTYPBI KIETKA. | | 5 | 5¢ [IpakTnueckoe
MaxkpoMoIieKybl U 3aHATHE
uX QYHKITUH.
3 MexaHn3MBbl CobecenoBaHue;
pemukanuu JJHK. ) Y TecTtupoBanue;
KonTtponbHas
pabora
4 Tpanckpunuus u TecTtupoBanue;
TPAHCIISIIHUA. 2 12|26 [IpakTuyeckoe
3aHATHE
5 I'enom. XpaHenue u Tectuposanue;
IIEPEHOC IIpaxTryeckoe
HacJeACTBCHHOU - 4 |26 3aHATHE;
uHpOpMaLIUH. KontponpHas
pabora

Tema 1. BBenenue B moJiekyasipuyro ouosioruio. (ITK-1)
Jlekumus.
HE IIPETyCMOTPEHO
IIpakTH4eckoe 3aHATHE.
[IpakTuueckoe 3ansTHe. BBeeHrEe B MONEKYISIPHYIO OHOIOTHIO.

Omnpenenenne mnpeaMera MOJNEKYJISApHOW Ouosnornd. MeToapl, HCIOIB3yeEMbIE B HCCIEAOBAHUAX 11O
MOJICKYJISIpHON Ouonoruu. B3anMocBsi3u HayK, CO3AAaBIIMX MOJEKYISpHYIO OHonoruto. OCHOBHBIE STAIlbI
pa3BuTHS M Haubojee KpYyNHbIE OTKPBITHS MOJIEKYJsIpHOW Oumonoruu. benku - ocHOBa BUAOBOW U
WHAUBUIYaNbHOW cnenuduyHocTd. HykiIenHOBBIE KHCIOTBI - HCTOPUS OTKPBITHS, JOKa3aTelIbCTBA
TEeHETUYECKON POJIM HYKJIEMHOBBIX KHUCJIOT. OTKpBITUS, NPEALIECTBYIOIINE U MOATOTOBUBIINE IOSBICHUE
MOJIENH ABYyclupaibHOi Monekyinsl JJHK.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

XUMUYECKUH CHHTE3 TeHa. M3yueHue CTPYKTypHOW oOpraHu3amuud puOOCOMBI. BbIsSCHEHHE OCHOBHBIX
MEXaHU3MOB CHHTE3a HYKJIEMHOBBIX KHCIOT. OTKpeiTHe 0OpaTHON TpaHckpumnimu. VccienoBanue
nepsuyHoit cTpyktypsl JJHK. ITomyyenne pexomOunantueix JJHK. OTkpeiTHE crinaiicunra, puOo3MMOB U
ayTocruiaiicuara. MoOUIbHbIE TEHETUYECKHE AIIEMEHTBI.

N3ydeHne MoneKynsipHON opraHmu3anuu MemMOpaH. Bo3HUKHOBeHHE OETKOBON MHXKEHEPUU U WHKCHEPHOM
SH3UMOJIOTUH.

Tema 2. Xumuuyeckue CTPyYKTYypbl KieTkH. MakpomosiekyJabl U ux pyuknun. (ITK-1)



Jlexkuns.
XUMHYECKHE CTPYKTYPHI KIIETKH. MaKkpOMOJIEKY/Ibl U UX (YHKITHH.

Crpoenne MmononykieotunoB. Crpykrypa u ¢ynkuuun JIHK u PHK, ¢usuko-xumudeckue cBoiicTBa
HYKJIEMHOBBIX KHUCJIOT, IIPOLIECCHI J€HATYypallui U peHaTypallii HYKJIEHHOBBIX KUCIIOT, UX KHHETHKA.

Cnoco6sr Bomenenus JIHK u3 Ouonormueckoro marepuana. KommuectBo JIHK m PHK B kierke.
Boinenenue renomuoit JIHK. Ilonyuenue BeicokomonekymsipHoro npenapara /JJHK. Beinenenue n ouncrka
PHK. Omnpenenenune uncrorsl 1 HatuBHOCTH npenapara JJHK. IIpoGononroroska s Beigenenus JAHK u3
OMOIOTUYECKOTO MaTepuania.

IIpakTH4Yeckoe 3aHATHE.
[IpakTnueckoe 3ansaTHE. XMMUYECKHE KOMIIOHEHTBI dKUBOTO.
[1nan npoBeneHus 3aHATUSI.
1. XuMus KUBOTO.
DNeMEHTapHBIN COCTAB )KUBBIX CTPYKTYP.
HuzkomonekynsapHbIi cocTas.
Bona u €€ poisb B KU3HMU.
[IpocTthie Onomornyeckre MoJaeKyiIbl, BXOJSIINE B COCTaB )KUBBIX KJIETOK. VX ¢uznonornueckue QpyHKIUN.

2. I/IsyquHe OJICMCHTAPHOTO COCTaBa KIJICTKU C HUCHOJbB30BAaHUCM COBPCMCHHBIX HHCTPYMCHTAJIbHBIX
METOOOB. MCTOI[ ﬂﬂepHO-MaFHHTHOFO pe30HaHCa U APpYTHUC COBPCMCHHBIC MCTOAbI UCCIICAOBaHUS KIICTOK.

OOm1ast XxapaKTepUCTHKA.

Hcnonp30BaHe BHYTPUKIETOYHBIX MUKPOAIEKTPOIOB, «IIITY-PETHCTPALIHS,
Vcnonb30BaHNE CBETOM3ITYYAIOIIUX HHIUKATOPOB.

3. Jlabopatopnas pabora. OOHapyXeHHE OTACIbHBIX KATHOHOB U aHUOHOB B KJIETKE.

[IpakTuueckoe 3anarue. Makpomosiekyibl. benku.

[1nan npoBeneHus 3aHATUSI.

1. OOmiee moHsATHE O OHOTIOTUMEpaX.

2. Obume yepTsl 00pa30BaHUsI OMOIOIUMEPOB.

3. benku. Ocobennoctu cTpykrypsl. Knaccudukarms. OyHKIINN.
4. IIproHBI.

IIpakTnueckoe 3anstue. HyKiI€MHOBBIE KUCIIOTBI.
[Tnan npoBeneHMs 3aHATHUS.
1.AHK. OcoGennoctu crpoenus. HaruBnoe cocrostaue. KonpopmarmonHusie MoaemH.
2. PHK.
3. Pemenue 3anau.
Jlaboparopnas pabora. Beigenenne JIHK u3 kietok apoxokei.
Ob6opynoBanue. MynbTUMEIUIHBI KoMmIulekc. [l mpoBeneHust jgaboparopHOW paboOTHI: IEHTpH]yTa,
BOpTEKC, yalku IleTpu, TepmocTar, HabOp TUIIOBBIX peakTUBOB I BbiaeneHus JJHK.
3anaHus 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 OHONOIMMEp, €€ 3HaUCHHE B SBOJIOLUH (HOpM
xm3HH Ha 3emute. Cnocobnocts PHK k camoBocnpousBenenuo, o0paTHOl TpaHCKpUIIUK. Perysistoproe
3nauenne PHK. Karanmutnueckue ¢ynkimmn PHK u pubonykieorunoB. «AHTucMBICHOBBIe» PHK 1
MIEPCTIEKTUBBI UX UCIIOJIb30BAHUS.

Tema 3. Mexanusmbl persinkanuu JHK. (ITK-2)
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.

3ajanus 1J151 CAMOCTOSITEIbHOM PadoThlI.
Hcnonb3oBanune rubpunuzamuu JIHK ang unentuduxanmu BunoB, IuddepeHanuu BHYTPUBHIOBBIX
pa3NuYMii U OTHENBHBIX 0co0el. [eHOMHAs JaKTHUII0CKOMIHSI.
CrpykTypa XpoMaTuHa. ['MCTOHBI M HETHMCTOHOBBIE OenKku XpomaruHa. CTpoeHHE HYKJICOCOMBI. YPOBHHU
KOHJCHCALUU XpOMaTHHA.

Tema 4. Tpanckpunuus u Tpancasiuus. (ITK-2)

Jlekumus.
Tpanckpunuus u TpaHCISAIUS.
Tpanckpunuus (buocunres PHK).
buocuntes PHK. [IpomoTopbl: 0COOEHHOCTH MX HYKJICOTHIHBIX TocienoBaTenbHocTer. JIHK-3aBucnmMas
PHK-nomumepasa E.coli: cyobenuununas ctpykrpa. Pons o-dpakropa B Tpanckpumnuuu. PHK-nomumepaszbr
A, B u C sykapyoTHYECKHX KJIETOK: BHYTpHUSACpHAs JIOKaIU3alUs. ACUMMETPUYHOCTh CUUTBHIBAHUS C
ueneit JIHK. Dranel TpaHCKpUNIMA: MHULKALUSA, SJIOHTAIUS U TEPMUHALIMSA. 3aBUCUMAas U HE3aBUCUMAs OT
p-thakropa TepmuHanys TpaHCKpUNUUU. OcoOOEHHOCTH TPAHCKPUIIIUH Y dYKapuoT. Perymsmus sxcnpeccun
T€HOB Ha YPOBHE TPAHCKPHUMINH. benku-perynsatopsl (aKTUBaTOPBI U perpeccopsl). Perynsanus skcnpeccuun
JJAKTO3HOTO ONEpOHa: HEraTUBHAs PEryJsilus, TIO3UTUBHAas peryimsiuus koMiuiekcom CcAMP-BAK
(6enmok-akTuBarop kKarabommsma). [IpomecCHHT NEPBUYHBIX TPAHCKPUIITOB B MPO- U IYKAPUOTHUECKUX
kinetkax. [Ipoueccunr MPHK. Crmaiicunr. Crnalicocoma. Ponb Manbix siaepusix PHK B Bepezanun
WHTPOHOB M3 MEPBUYHBIX TpaHCKpUNTOB. Tpancnopt MPHK u3 siapa B nuromniazmy.

Tpaucnsus (6nocunTes Oenka).
I'eHeTnueckuil KOJ: OCHOBHBIE XapaKTEPUCTUKU. buocunTe3 Oenka. benok-cuHTE3upyromui amnmapar
kiaeTkd. CuHTe3 Oenka B MPOKAPUOTHYECKHUX KIIETKaX. AKTUBHPOBAHHE aMHHOKHCIIOT. XapaKTEePUCTHKA
amuHoanui-TPHK-cunreras. Ctpoenue pubocom, hopmupoBanre GyHKIHUOHATBHBIX IEHTPOB. MHUIMAIMs
TpaHcasiuu. benkoBbie ¢akTopsl nHUIMAanMU. OOpa3zoBanue (QpyHKIMOHATIBLHO aKTHBHOH 70S-pubOCOMBI.
Ononranus TpaHcuanuu. benkoBbie Qaxtopsl 3moHTanuu. IlocnenoBareabHOCTh COOBITHI B mpolecce
SIIOHTAllMM. ODJOHTalMs — [MKIMYEeCKHi mnpomecc. TepmMuHanus TpaHCHsAUHU. benkoBblie (hakTophl
TEPMHHALINU.

IIpakTH4eckoe 3aHATHE.
ITpaxTueckoe 3aHsaTHE OCHOBHBIE MOJIEKYJIIPHO-T€HETUYECKUE TIPOLIECCHI KIETKH.
IInan npoBeneHUs 3aHATHS.
1. MonekynsipHO-TeHeTUYECKasi CUCTEMA YIIPABIICHUS
2. Pennukanus.
3. ITIIP
4. TpaHCKpUIIMS U TpaHCIALUsA. | eHeTHUeCKuil Koa.
5. MyTtanuu u penapanusi.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.

TounocTh mpoliecca TpaHCHALMUA. DHEPreTUYECKUE 3aTpaThl HA CUHTE3 Oenka. IHruOUTOpHI TpaHCISIIH.
[TocTTpaHCcHsSIIMOHHOE CBOpauMBaHUE OETKOBOM MOJEKY/Ibl. Polb mIamepoHOB B OSTOM MPOIECCE.
[ToctTpancnsimonHas MoauduUKaIus OSIIKOB.

Tema 5. I'enom. XpaHeHnue u nepeHoc HacJjeacrseHHoi ungpopmanuu. (ITK-2)
Jlekumus.
HE IIPETYCMOTPEHO
IIpakTH4eckoe 3aHATHE.
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[TpakTuueckoe 3anarue. [eHoM. XpaHeHHe U TIEPEHOC HACTIEICTBEHHOM HH(pOpMalnu.
TexHonoruu reHHo uHXeHepuu. [[pUHIIMTIBI TEHHOW HHKEHEPUU.
[IpencraBnenue o MeToOnE MOJEKYIAPHON rHOpuan3anyy. [ eHeTH4ecKuil Ko, ero CBOMCTBA. YCTPOWCTBO
reHoMa BUpycoB. MH(popMalmoHHas eMKOCTh
JIHK. CuHTE3 NCKYCCTBEHHOI'O IeHa.

[TonmuMmepasnasa nenHasi peakiusi Kak METoJl TeHHOM nHxeHepuu. Craauu, yciaoBusa nposeneHus. Cocras
peaknmonHoi 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 [1I[P-meroma (MynpTumpaiimMepHas, rHe3moBas, konudectBeHHas [ILIP).
Hpyrue  ammumdukanuonneie  JIHK-texnomorumu.  IlepcniekTuBHBIE  HAmpaBJICHWs  MPUMEHCHHS
JIHK-muarnoctuku (Ha ocHoBe [1L[P) B maboparopHoii ciyx0e.

[TpakTudaeckoe 3ausTue. [eHoM. MeTobpl U3yueHUs: TeHOMA U €T0 TpaHC(hOopMaIusl.
[Inan npoBeneHUs 3aHATUS.
PecTpukiimonHneiil ananus.
Koncrpyuposanue pekomomHanTHbBIX JITHK
Knonuposanue IHK
CexBenuponanune JIHK
I'ubpumuzanus JJTHK
BBeneHue rena B KJIETKY
Manumnymsiuuu ¢ 6akrepuansroii JITHK
3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThlI.

[Tpuniuns!l KoHCTpyupoBaHus TuOpuaHbIX Monekyn JIHK. Monekynspusie Bektopsl. Knaccugpukarus.
[Tna3mMuHbIE BEKTOPHI, TPEOOBAHUS, IPEAbSBIsAEMbIC K TUIa3MUIHBIM BEKTOpaM. BekTopHbIe MONeKybl Ha
ocHoBe (ara namOma. Kocmmupawl. IlpuHIMN KIOHHMpOBaHHS B KOCMHJIAX. PecTpuKTazHO-TMra3Hbld U
KOHHEKTOPHBIM METOABI KOHCTpYHpoBaHHs BeKTOpoB. CriocoOw! BHeApenus JJHK in vitro. Tpanchopmarms,
Tpanchekuus. MHAYKIMS KOMIOETEeHTHOCTH. MeTo bl 0TO00pa rHOpHUIHBIX KIIOHOB.

4. KoHTpO/Ib 3HAHUI 00yYAKOIIUXCS U THIIOBbIE OLIEHOYHbIE CPeACTBA
4.1. Pactipenenenue 6amios:
baniabHO-peHTHHTOBBIE MEPOTIPUSATHS HE MPETyCMOTPEHBI

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnast padora

Tema 3. Mexanu3smel perutnkanuu JJHK.
1 UcTtopust BOSHUKHOBEHHS M PA3BUTHUSI MOJIEKYISIPHON OUOIIOTHH.
2 OCHOBHBIC JOCTHKCHHS MOJICKYJIIPHON OMOIOTHHN
3 HobGeneBckue naypearsl, yI0CTOSHHBIC IPEMHH 32 BKJIAJ B Pa3BUTHE MOJICKYJISIPHOW OMOIOTHH.
4 OCHOBHBIC METO/IBI MOJICKYJIIPHON OMOJIOTHI
5 EnunctBo xu3nu Ha 3emie. (OObsCHEHNE ¢ TIO3ULIUU MOJICKYJISIPHOW OMOJIOTHH)

IIpakTH4Yeckoe 3aHATHE

Tema 1. BBeneHue B MOJEKYIISIPHYIO OUOJIOTHIO.
[IpakTueckoe 3ansTHe. BBeneHre B MONEKYISIPHYIO OHOIOTHIO.
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OmnpeneneHue mpeaMeTra MOJEKYIIpHOW Ouonoruu. MeToapl, HCIONB3yeMble B HCCICIOBAHUAX TI0
MOJICKYJISIpHON Ouonoruu. B3anMocBsi3u HayK, CO3AAaBIIMX MOJIEKYISpHYIO OHonoruto. OCHOBHBIE STAIlbI
pa3BuUTHS M Haubojee KpYyMHbIE OTKPHITHS MOJIEKYJsipHOW Ouosnoruu. benku - ocHOBa BUAOBOW U
WHAUBUYaNbHOU cnermduyHocTH. HykiIenHOBBIE KHCIOTBI - HCTOPHUS OTKPBITHS, JOKa3aTelIbCTBA
TEeHETUYECKON POJIM HYKJIEMHOBBIX KHUCJIOT. OTKpBITUS, NPEALIECTBYIOIINE U MOATOTOBUBIINE IOSBICHUE
MOJIENH ABYycnupaibHOi Monekyinsl JJHK.

Tema 2. XuMuueckue CTPyKTypbl KIETKH. MakpoMOIeKysbl U UX (PyHKIHH.

XHMHS )KUBOTO.

1 DneMeHTapHBIN COCTaB KUBBIX CTPYKTYP.

2 Hu3KOMONEKYISIPHBIN COCTaB.

3 Bopna u €€ posb B )KU3HHU.

4 TIpoctbie OMOIOTHYECKHE MOJIEKYJIbI, BXOJSIINE B COCTAB XKUBBIX KIeTOK. MX dusnonoruueckue

GyHKITUN.

N3yuenue 3eMeHTapHOro COCTaBa KIETKH C UCIOIb30BAaHUEM COBPEMEHHBIX HHCTPYMEHTAIbHBIX METOJIOB.
Merton Sl1epHO-MarHuTHOTO PE30HAHCA U IPYyTHUe COBPEMEHHBIE METOBI NCCIIETOBAHUS KIETOK.

1 OOmas xapakTepUCTHKA.
2 Vcnonb30BaHUE BHYTPUKIIETOUHBIX MUKPO3JIEKTPOJIOB, KIIATY-PETUCTPALUSY,
3 Hcnosb30BaHUE CBETOM3ITYYAIONINX UHINKATOPOB.
Makpomorekyisl. benku.
1 OOmiee moHATHE O OHMOTIOTUMEpaX.
2 OO6ume yepTsl 00pa30BaHUsl OMOTIOIUMEPOB.
3 benku. Ocobennoctu cTpyktypsl. Kiaccudukanus. OyHKInM.
4 TlpuoHsl.

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

Tema 4. Tpanckpunuus 1 TpaHCISALUS.
IIpakTrueckoe 3aHsaTHE OCHOBHBIE MOJIEKYJIIPHO-TE€HETUYECKUE TIPOLIECCHI KIETKH.
1. MonekynsipHO-reHeTUYeCKasi CUCTEMA YIIPABIICHUS
2. Peruukanusi.
3. [P
4. TpaHCKpUIILMS U TpaHCIALUsA. | eHeTHueCKuil Koa.
5. MyTtanuu u penapanusi.

Tema 5. 'enom. XpaHeHHe ¥ IEPEHOC HACEACTBEHHOW HH(POPMAITUH.
I'enom. XpaHeHHe U IEpeHOC HACIECTBEHHOM HH(pOpMAaLIUH.
1 Texnosoruu reHHON MH)KEeHEpUH. [[pUHIUIIBI TEHHON MHKEHEPHH.

2 IlpencraBieHue 0 METOJE MOJICKYJISIpHON THOpuAM3anuu. [ eHeTHYecKuii Ko, ero cBoicTBa.
YerpoiicTBo reHoMa BUpycoB. H(popMalnoHHas eMKOCTb

3 JHK. CuHTe3 NCKYyCCTBEHHOTIO I'eHa.
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4 TlonnMmepa3sHas LeNHAs peakLus KaKk METOJ TeHHOW nHxeHepuu. CTaanuu, yCIoBHsI IPOBEICHUS.
Cocras peakimonHoi cmec. IlpaBuna nogbopa npaiimepos st TP Ammmundukanus PHK.
Ocob6ennoctu nposenenust meroaa [P u TpeGoBanus, mpeabsBiIsieMble K POBEICHUIO aHAIIN3A.
UyBCTBUTEIBHOCTh U CHEIM(PUIHOCT peakiui. PaKTopbl, BIUAIONIUE Ha YyBCTBUTEIBHOCTD U
cneuupuynocts [ILP. CoBpemennsie mopudukaruu [1L[P-merona (MynbTunpaiiMepHas, THe310Bas,
xoimyectBenHas [11P). Ipyrue ammnuduxaunonnsie JIHK-rexnonoruu. IlepcnexkTuBHble
HanpasneHus npumeHeHus JJHK-nmuarnoctuku (Ha ocHose I11[P) B maboparopHoii ciryx0e.

MeTonb!l U3y4eHHsl TeHOMa U €T0 TpaHCcpopMalusl.
1 Tlnan npoBeneHUs 3aHATHUSI.
2 PecTpUKUMOHHBIA aHAIHU3.
3 KoncrpyupoBanue pexkombunanTHbix JJHK
4 Knonuposanue JTHK
5 CexBenupoBanue JJHK
6 T'mopuamzanus JJHK
7 BBenecHUeE reHa B KIETKY
8 Manunynsuuu ¢ 6akrepuanbaoit JJHK

CobecenoBanue

Tewma 1. BBenenue B MOJIEKYISIPHYIO OMOJIOTHIO.
1 HcTtopust BOSHUKHOBEHHS M PA3BUTHUSI MOJIEKYISIPHON OUOIIOTHH.
2 Metonbl MOJIEKYIIAPHOI OMOIOTHH
3 MonexkynspHast 6HOIOTHs OEITKOB
4 MonexynsipHas OMOJI0THSI HyKJIEHHOBBIX KHUCIIOT
5 Crpykrypa TeHOMa BHPYCOB U (aroB
6 I'eHOM MPOKAPUOT U PYKAPUOT
7 Permnmukauus JJHK. Penaparus JJTHK
8 I'eHeTnueckas pekOMOUHAIIHS
9 Tpanckpunius
10 IIpoueccunr PHK
11 Buocuntes Genka
12 Anonto3

Tema 3. Mexanuzmel perutnkanuu JJHK.
1 UcnonwzoBanue rudbpuauzanuu JHK mis unentudukanuu BuaoB, udepeHanuu
BHYTPUBHJIOBBIX Pa3INYHi U OTJCIBHBIX 0COOEH.
2 I'eHOMHas TAaKTUIIOCKOIIMS.
3 CTpykTypa XpoMaTHHa.
4 TMCTOHBI M HETUCTOHOBBIE OEJIKM XpOMaTHHA.
5 CTpoeHue HyKJI€OCOMBI.
6 YpOoBHU KOHJEHCAIIMH XPOMATHHA.

TecrupoBanue

Tema 1. BBeneHue B MOJEKYISIPHYIO OUOIIOTHIO.
1. XpaHurtenem HACIEICTBEHHOCTH B KJETKe sBIAOTCS Mosiekyiabl /JJHK, Tak xkak B HUX 3akoIupoBaHa
nHpopmarus o
| mepBUYHOI CTPYKType 0€JIKOB
2 cocraBe mMoiekynsl ATO



3 cTpoeHuu TpuUIieTa
4 CTpO€HUM aMHUHOKHUCIIOT

[\S}

. B osykapuornueckoi KieTKe.
1 PHK u 6enku CHHTE3UPYIOTCS B IIUTOIIIa3Me
2 PHK u Genku CHHTE3UPYIOTCS B si/Ipe
3 PHK cuHTe3upyeTcsi B siipe, 0€eJIKHM - B IUTOIJIa3Me
4 PHK cuHTe3upyeTcs B HIUTOIUIa3Me, OCJIKU - B Ape

[98)

. Be1bepuTte npaBuiibHYyI0 MOCIEI0BATENBHOCTD NIEpeaadyu HHPOPMAIIMH B ITPoOLIecce CUHTE3a Oernka
1 JTHK — unpopmanuonnas PHK — 6enox
2 JHK — Ttpancnoptras PHK — Gemok
3 pubocomuas PHK — tpancnopraas PHK — 6enok
4 marpuynas PHK — JIHK — tpancnopraas PHK — 6enox
. Tpanckpumnius, B ominuue ot perukanuu JJHK

N

1 3TO peakiust MaTPUYHOTO CUHTE3a
2 OCYILIECTBISIETCS 110 IPUHLUITY KOMILUIEMEHTAPHOCTH
3 ucnoJib3yeT B KauecTBe MATPHUIIbI TOIbKO oaHy U3 unenei JJHK
4 ocymectsisercs pepmernrom JTHK-nmomumepasoii
5. Kakoe 13 nmepeyncieHHbIX COeTMHEHUH 00pa3yeTcst BO BpeMs TPAHCKPHUIIIIHH?
1 PHK-nonnmepasa
2 THK
3 u-PHK
4 Genox

(o)

. Tpanckpunuus
1 paunbaetcd Ha CTAPT-xomone AVI u 3akapuuBaercs Ha CTOII-xomone
2 HaunHaeTCs Ha pubOCOME M 3aKaHUMBAETCS Ha JIPyroi pubocome
3 HauMHAETCS Ha OJJHOM KOHIIE XPOMOCOMBI M 3aKaHUYUBACTCS HA IPYyTrOM
4 HayMHaeTCs HA MPOMOTOPE U 3aKAHYMBAETCS HA TEPMHUHATOpPE reHa
7. B KJI€TOYHOM IUKJIE TPAHCKPHUITIIHS TEHOB ITPOUCXOIUT
1 B nnTepda3se
2 B npodaze
3 B MeTadaze
4 Ha BcexX CTaausaX KJIETOYHOIO IIMKIIA
8. brocuHTe3 HEKOTOPBIX OETKOB UAET B
1 sape
2 mraakou DI1C
3 xomiiekce I ombKn
4 MUTOXOHIAPUAX
. dns tpancnauuu HE HyxHBI

O

1 aMMHOKHCIIOTBI
2 PHK-nosmmepa3za
3 1-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 TOJIHUIIECTITHIE

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTMHE TPOBOAUTCS B hopMe 3aueTa
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Tunossbie Bonpocsl 3a4era (IIK-1, ITK-2)
1 Wcropust BOSHUKHOBEHHSI U Pa3BUTHUS MOJIEKYJISIPHOM OHOIOTHH.
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)
6 MakpoMoJIeKyJIbl M X 3HAYEHUE B )KM3HH YEIIOBEKA.
7 benku. Obmas xapaktepuctuka. CTpyKTypBI.
8 CBA3b CTPYKTYpBI O€JIKa C BBHITOIHAEMBIMH (PYHKIUAMU
9 HyknenHoBble KUCIOTHI. O0MIIas XapaKTEpUCTHKA
10 IHK. Ctpykrypsl (Popmsl). BausHue BHEIIHUX U BHYTPEHHUX (PAKTOPOB HA TPOCTPAHCTBEHHYIO

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

12 VYnaxoBka JIHK y sykapuor

13 VYmaxoska /JIHK y npokapuot

14 XpomaruH 1 MeTadazHast XpoMocoMa

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

16 T'enom BupycoB. CTpoeHHE BUPYCOB.

17 T'en mpokapuoT: HICTHHHBIX OaKTEpHil U apxedakTepuid. [ €H 3ykapruot

18 MoOunpHBIC TCHETUYECKUE IIEMEHTHI. | OpU30HTATBHBIN IEPEHOC TEHOB Y IPOKAPHOT.

19 DBomronusa reHoMoB.

20 Perumnkanusa JIHK y npokapuor

21 Penmukanus JIHK y sykapuor

22 Perunkanus BupycHoit JJHK

23 Tpauckpunuus y NpoKapuoT

24 TpaHCKpUINLUS y SyKapHOT

25 Cmnaiicunr. Crnaticoma. Pu6o3umel.

26 Co3speanune PHK

27 Tpaucnauus

28 Myranuu

29 Penapanuu

30 Bnusiaue pa3nuyuHbIX (PAaKTOPOB HA OCHOBHBIC MOJIEKYISPHO-TEHETHUECKHE MPOIIECCHI.

31 IIporpamma auddepeHITIPOBKH

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

33 Comarnueckue MyTanuu. BHemHue pakTopsl, CiocoOOCTBYOIINE BOSHUKHOBEHHIO COMATHYECKUX
MyTalUH.

34 KaHueporenes

35 MonekynasipHO-TEeHETUYECKUE OCHOBBI HACIEICTBEHHBIX 3a00ICBaHMUIA.

36 Meroasl manunyaupoBanus ¢ JJHK

37 TlonumepasHas LeNHAsE PEaKIIHsL.

38 CeKBEHHpPOBAHUE.

39 IIporpamma «I'eHOM YeOBEKaY.

Tunosble 3axanus s 3adera (IIK-1, ITK-2)
1 IIpu mpOMBITINICHHOM TIOJTYYEHHH PEKOMOMHAHTHBIX OEJTKOB BEIOOP MUKPOOpPTaHU3MA-IIPOyIICHTA
3aBUCHUT OT MHOTHX (hakTopoB. Onpenenure KpUuTEpUH 0TOOpa MUKPOOPTraHU3Ma.
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2 3Has MOJIEKYJSIPHbIE MEXaHU3Mbl BHYTPHKJIETOUHOM PETYNALNN B MUKPOOHOU KJIETKE, MOXKHO
yIpaBIIATh MpoleccaMu OnocunTe3a. KakoBo BiIMsHUE peTPOMHIHOMPOBAHHS HA BBIXO] LI€JIEBOTO
IIPOAYKTA — AMUHOKHUCIIOTHI JIM3UHA?

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

4 B noucke 1 co3aHNM Haubosee 0e30MacHbIX U A3PPEKTUBHBIX JIGKAPCTBEHHBIX CPEJCTB OOJIbIIAS
POJb OTBOIUTCS TAPTETHOMY CKPUHUHTY. OOBSICHUTE, YTO TaKOE TAPTeTHBIM CKPUHUHT U KaK OH

paboraet?

4.4. Illkana orieHUBaHMsI IPOMEKYTOUYHOU aTTECTALIUU

Orenka

Komrmerennn

Jeckpuntops! (ypOBHN) — OCHOBHBIC IPU3HAKKA OCBOCHUS (TIOKa3aTeIH
TOCTYKCHHSI pe3YJIbTaTa)

«3a4YTCHO»

MK-1

OTnM4yHO 3HaeT coaepkKaHWE U METOAOJIOIMYECKHE OCHOBBI
TEOPETUYECKUX M IPAKTUYECKUX 3HAHUM JUIA ONPEHCICHUS U
pelIeHs] HECTaHJIAPTHBIX HCCIENOBATENbCKUX 3aJady B OOJIACTH
OMOTEXHOJIOTUH; CHOCOOBI, METOIbl M MPHUEMBl peaH3aluu
uccienoBarenbckux 3a1ad.JOTIMYHO yMEET NPUMEHSTh CUCTEMY
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUM [UI OpraHu3aluu HU
pelIeHHs] HMCCIe0BaTeNbCKUX 3a/lad B 007acTH OMOTEXHOJIOTHH,
KOMIUIEKCHBIN aHaJIM3 HAy4YHBIX MPOOIeM, pa3InuHbIe MOIXObI K UX
PELICHUIO; UCIIOJIb30BATh COBPEMEHHBIE METO/IbI B
o6uorexnonoruun.fCBOOOAHO BiazeeT OCHOBAaMHU MOJEIUPOBAHUS U
KOHCTPYUPOBAHMS TUIIMYHBIX U HECTAHAAPTHBIX MCCIIE0BATEIbCKUX
3aa4 B 00MacTH OMOTEXHOJOTHMH; HABBIKOM CHUCTEMAaTH3UpPOBAHUS
TEOPETUYECKUX M MPAKTUYECKUX 3HAHUW Ul [IOCTAHOBKU U
pELICHUS UCCIIEI0BAaTENIbCKUX 3a1ay.

[1K-2

3HaeT 0COOCHHOCTH aHAJIM3a HAyYHOW M TEXHUYECKOW MH(pOopMaIuu
B 00MacTd OHOTEXHOJOTMHM U CMEXKHBIX TUCIHUIUIMH C LEJbI0
HAay4YHOW, MAaT€HTHOM M MapKETHMHTOBOW MOIJEPKKH ITPOBOIUMBIX
(byHIaMeHTaNIbHbBIX HCCIIeIOBaHUM u TEXHOJIOTMYECKHUX
pazpaboTok{[YMeeT aHaIM3UpOBaTh HAYYHYID W TEXHUYECKYIO
nH(popMaIuio B 00JaCTH OMOTEXHOJIOTUH U CMEKHBIX JUCIUIUIMH C
LEJbI0 HAy4YHOW, TATEHTHOW M MAapPKETHUHTOBOW MOJIEPKKH
MIPOBOJIUMBIX (byHIaMeHTaIbHbBIX UCCJIEZIOBaHUN u
TEXHOJIOTUUECKUX  paspaborok{Bmameer HaBbIkaMu  aHaIM3a
HayYHOW U TEXHUYECKOW MH(POPMaIUKA B 00IaCTH OMOTEXHOJOTHH U
CMEXHBIX JUCHMIUIMH C 1eJIbl0  HAy4YHOW, TMaTeHTHOM H
MapKeTHUHIOBOM  MOJACPKKUA  IMPOBOAUMBIX  (yHIaMEHTAIbHBIX
UCCJIEIOBAHUNA U TEXHOJIOTHYECKUX pa3paboToK.

«HEC 3a4YTCHO»

IK-1

He 3HaeT MeTomonorMyeckue OCHOBbI  TEOPETUUYECKUX U
MpPaKTUYECKUX  3HAHUM AN ONpeleNieHus U pelleHHs
UCCIIeI0BAaTeNbCKUX 3a/lau B obnactu OuorexHoinoruun.YHe Braneer
HAy4YHO-METO/I0JIOTMYECKOM 0a30i TEOPETHUECKUX M MPAKTUUYECKUX
orepaiuil s peaju3alliy UCCIEIOBaTENbCKUX 3ajad B 00jacTu
ounorexHomorun.He OPHUEHTUPYETCS B HaIpaBJICHUSAX
HUCCIIEIOBAaHNI B 0071aCTH OMOTEXHOIOIUH.

[1K-2

He Bmameer »sieMeHTapHBIMM HaBBIKAMH aHajiW3a HAydyHOW W
TEXHUYECKOW MHPOPMAIIUU B 00JIACTH OMOTEXHOJIOTHH.

5. MeTonnuyeckue yKkazaHusi JAJis1 00y4a0IUXCS 10 OCBOCHUIO M CHUILIHHBI (MOLYJI)
5.1 MeTtoandeckue yka3aHus 110 OPTaHU3aIMN CaAMOCTOSTEIBbHOM PadO0ThI 00YUYaIOIIUXCSI:




[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.
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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).

JIumeH3noHHOE MPOrpaMMHOE 00ECTICUCHHE:!

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. IPR BOOKS: snextponHo-6ubnnoreunas cuctema. — 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
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