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MUHOBPHAVYKHU POCCHUUA
\,} OepepanbHOE TOCyIapCTBEHHOE OI0KEeTHOE 00pa3oBaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«Uensbunckuii rocynapcrBeHHblil yausepeurer» (PI'bOY BO «Henl'Vy»)

Pabouas nporpammMa aucuuiuinael "CoBpeMEeHHbIC TPOOJIEMbI OMOTEXHOJOTHHU" TIO HAPABJICHUIO MTOATOTOBKU

(ciermanbHocTH) 06.04.01 "Bronorusa" nanpasnenHoctH (npodumo) buorexnonorus ®rbOY BO «Henl'V» ctp. 2
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MUHOBPHAVYKHU POCCHUUA
\,} DenepanbHOE TOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTeIbHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpamMma auctumuinHbl "CoBpeMEHHBIEC TPOOJIEMbI OMOTEXHOJOTHH" TI0 HATIPABJICHUIO MTOATOTOBKU

(cmermmanbHocTH) 06.04.01 "Bronorus" nanpasnenHocTH (npoduimo) buorexuonorus ®PI'bOY BO «Henl'V» ctp- 3

1. HEJIX OCBOEHUMSA JUCHUTIINHBI

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ 10 JUCHUIIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

IK-1.3

[TnanupyeT opraHU3aLHIo ¥ MPOBEJCHIE HayYHBIX NCCIEIOBAHU MO aKTyalbHBIM OMOMEIUIIMHCKUM MpodieMaM

MK-2.1

HpI/IMeHﬂeT MCTO/IbL GaKTepI/IOHOFI/I‘IeCKOFO, MOJICKYJIAPHO-TEHETHUYICCKOI'O, OHMOTEXHOJIOTHIECKOTO HUCCIICA0OBaHUA,

Llenu 1 331241 OCBOCHUSI AUCUUILTHHBI — (OPMUPOBAHHUE MIPEACTABICHHUIA O COBPEMEHHBIX MPoOIieMax OMOTEXHOJIOTHH, YIIyOIIeHHEe
3HaHUH B 00JaCTH TPATUIMOHHBIX U HOBEHUIINX OMOTEXHOJIOT Ui, IPHMEHEHHE TTOJTyISHHBIX 3HAHHUI MPU PEIICHUH KOHKPETHBIX
po¢eCCHOHANBLHBIX 3a/1ay.

321)18.‘{1/1 JUCIHUILINHBIL:

1. chopmMHpOBaTh €AMHOE TIPEICTABICHHE Pa3BUTHS OHOTEXHOJIOTHY;

2. BBIICNUTD aKTyaJbHBIE MTPOOIEMBI OHOTEXHOIOTHH;

3. HAYYUTb CaMOCTOSITENILHO UCKATh U aHAIN3UPOBATh HH(GOPMAIIHIO, UCIIOJB3YSI €€ B PoLiecce HAyIHO-TIPAKTUUECKOH e TENbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: |<1>TI[.B.()2

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHON NOAT0TOBKE 00y4aloLIerocs:

ﬂaHHaﬂ JAUCHUIUIMHA UMECT NMPCAIICCTBYIOIINE CBA3U C }.'[I/ICI.IPIHJ'IPIHOﬁ (<BB€J_'[€HI/IC B OMOTEXHOJIOTHION (GaKanaBpHaT).

2.2 I[I/ICIII/IIIJ'IHHLI U MPAKTUKH, JJIS1 KOTOPBIX OCBOCHHE JAHHOM TUCHHUILIHHBI (MO}IyJISl) He00X0AMMO KaK npeamecresyromiee:

OcBoenne AUCIUIUTHHEI «COBpEMEHHBIE TPOOIEMBI OHOTEXHOIOTHI SIBISIETCS HEOOXOIMMON OCHOBOH IJ1sl (HOPMUPOBAHHS
po¢eCCHOHANBHBIX KOMIIETEHIIMH MarucTpa OUOJIOTHH.

HpeZ[I[I/IHJIOMHaH IIpaKTHUKa

HpOI/ISBO,HCTBeHHaH IpaKTUKa (HpeZ[Z[I/IHJIOMHaﬂ MpaKTUKa, B TOM YUCJIC HAYYHO-HUCCIIEAOBATCIbCKAaA pa60Ta)

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUIIIMHBI
(MOJYJIST)

ITK-1: CriocofeH ucnob30BaTh 3HaHHME HOPMATHBHBIX JOKYMEHTOB, PerjiaMeHTHPYIOLIUX OPTaHU3ANMIO MPOBeIeHUs
HAY4YHO-MCCJIE0BATE]bCKUX PadoT 1J151 pYKOBOJCTBA Pa004uM KOJUIEKTHBOM H 00ecnevyeHusi Mep NMpon3B0ACTBEHHOI
0e30macHOCTH

3HaTh:

Jlnst noctukenus [TK-1.3 3HaTh: OCHOBBI IOTHYECKOTO MBITIIICHHS;
OCHOBHBIE pa3fiellbl U COJIepyKaHuEe COBPEMEHHO OMOTEXHOJIOTHH,
MOHSTHS U 3aKOHOMEPHOCTH CMEKHBIX TUCITUTLINH

YMeTh:

Jns noctoxenus I1K-1.3 ymeTs: TeopeTHIECKH MOJEIMPOBATE MIPOLECCHI, TPOUCXOAAIINE B ONOJIOTNUECKO CHCTEME U 3a ee
npeseaMu;

HCII0JIb30BaTh METOIbI CMEKHBIX HAYK B 6I/IOJ'IOFI/II/I;

aHaJIM3UPOBATh UMEIOINYIOCS HH(GOPMALIUIO U HA OCHOBE 3TOr0 JIEaTh 0O0OCHOBAHHBIE BBIBOJIbI O COCTOSHUU OHOJIOTMYECKON CUCTEM

Buaanern:

I[J'Iﬂ JAOCTHXKCHUA IIK-1.3 BJIaJICTh: KyJILTypOI;‘I CUCTEMHOT'O MBIIJICHUA 1JIA JOCTHXKCHUSA MOCTaBJICHHONU ey 1 3aaa4 UCCICOOBAHMUA
Pa3IMIHBIX CUCTEM YECJIIOBEKA U JKUBOTHBIX

MK-2: CnocodeH npuMeHsITh METObl KYJIbTHBUPOBAHUS, HIEHTH(UKANNHN, TEHOMHKH U IPOTEOMUKH MUKPOOPTaHU3MOB 1
HCINOJIb30BAaTh UX B PellIeHHHU NMPodJieM B COOTBETCTBUH € HANIPABJIEHHOCTHIO (MpoduiieM) NPOrpaMMbl MarucTpaTypbl

3HaTh:

Jnsa noctrmoxenus [1K-2.1 3uath: 6a30Bble mpecTaBiIeHus 00 aKTyalbHBIX BOIPOCAaX COBPEMEHHON OMOTEXHOJIOT U

© ®I'BOY BO «Henl'V»




MHWHOBPHAYKHN POCCHUI

\)} ®denepanibHOE rOCyIapPCTBEHHOE OIOKETHOE 00pa30BaTeIIbHOE
YUPESIKICHUE BBICILIETO 00pa30BaHHs

«Yenabunckuii rocynapcrseHHbii yHusepcuret» (PI'bOY BO «Henl'Vy»)

Pabouas nporpammMa aucuuiuinael "CoBpeMEHHbIE TPOOJIEMbI OMOTEXHOJOTHHU" TIO HAPABJICHUIO TOJATOTOBKU
(ciermanbHocTH) 06.04.01 "Bruonorus" nanpasnernHoctH (npoduimo) buorexnonorus ®rbOY BO «Henl'V»

crp. 4

YMeTh:

IIJ'I?{ JOCTHXKCHUA IIK-2.1 YMETH: CaMOCTOATEIIbHO UCKATh U aHAJIM3UPOBATH I/IH(i)OpMaHI/I}O, MPUMEHATDH 3HAHUA (byH)laMeHTaJ'H)HLIX u
TIIPUKIIAJHBIX Pa3saciioB COBpeMEHHOﬁ OHOTEXHOJIOTHU B Hay‘lHO-HCCHe,I[OBaTeHLCKOﬁ JCATCIIBHOCTH,
TCHEPUPOBATH HOBBIC UJICU U METOANYICCKUEC PCIICHUS B 00J1acTH OHUOJIOTMYECKUX HaykK

Baanern:

IIJ'I?{ JOCTHXKCHUA IIK-2.1 BJIaJICTh: Teopneﬁ u HpaKTHKOfI peuIeHNA UHTCIJUICKTYaJIbHbBIX OMOJIOTHYECKUX 3a1a4

B pe3yabTaTe 0OCBOCHMS JUCHHUILINHDI 00y4aloLuiics 10/ KeH

31

3HaTh:

3.11

Js moctrxenus [1K-1.3 3HaTh: OCHOBBI JOTHYECKOTO MBIIIIJICHHUS,

3.1.2

OCHOBHBIE Pa3JIeNbl U COJEP)KaHHE COBPEMEHHON OMOTEXHOJIOTHH;

3.1.3

TIOHATHUSA XU 3aKOHOMEPHOCTH CMEKHBIX TUCITUILUINH

3.14

HJ’I?I JOCTHXKCHUA IIK-2.1 3HaTh: 0a30BBIE MpeacTaBJICHUA 00 aKTyaJIbHBIX BOIIpOCax COBpeMCHHOﬁ OHMOTEXHOJIOTUU

3.2

YMeTb:

3.2.1

Hns nocrmwkenust [TK-1.3 yMeTh: TeOpETUIECKH MOICTHPOBATH MTPOIIECCHI, IIPOUCXOIAIINE B OHOIOTUIECKOM CHCTEME
U 3a ee IpeJiesiamy;

3.2.2

HCII0JIB30BaTh METOAbI CMEKHBIX HAYK B 6I/IOJ'IOFI/II/I;

3.2.3

aHATU3UPOBATH UMEIOIYIOCS HH(OPMAIINIO H HAa OCHOBE 3TOT'0 JIEJIaTh 000CHOBAHHBIE BBIBOJIBI O COCTOSHUH
OHOJIOTHYECKON CHCTEM

3.24

Huns noctmkenust [TK-2.1 yMeTh: caMOCTOSATENILHO UCKATh M AHATU3UPOBATh HH)OPMAIIHIO, TPUMEHATH 3HAHUS
(yHIaMEHTaJIbHBIX M MPUKJIAIHBIX PA3/IEIOB COBPEMEHHOW OMOTEXHOJIOTHH B HAYYHO-HCCIIE0BATEIbCKOM
JeSTeNHHOCTH;

3.2.5

TCHEPUPOBATH HOBLIC UJICU U METOANYCCKUEC PCIICHHUS B 00J1acTH OUOJIOTHYECKUX HaykK

3.3

Baanern:

3.3.1

HJ’I}I JAOCTHKCHUA IIK-1.3 BJIaJICTh: Ky.TILTypOﬁ CUCTEMHOT'O MBIIJICHHUA IJIA JOCTHXKCHUSA MOCTaBJICHHONU ey 1 3aaad
HCCICA0BaHUA PA3JIMIHBIX CUCTEM YCJIOBEKA U )KUBOTHBIX

3.3.2

HJ’I}I JAOCTHKCHUA IK-2.1 BJIaJICTh: TeOpI/Ieﬁ u HpaKTHKOﬁ PpeHICHNA NHTCIIIICKTYaJIbHbIX OMOJIOTHIECKUX 3aaa4

4. OFBEM JJUCIIMIIJIMHBI (MOAY JIS)

O6was TpygoemMKocTb 23ET

B TOM 4HCIJIC :

KOHTakTHas pabora: 32,2

Yacos 1o yuyeOHOMY Iu1aHy : 72 Bugs! kOHTpoONIsL B cemecTpax:

ayIUTOpHBIE 3aHATUSA : 32 3a4eThl 3
camMocTosTeNbHas pabota : 39,8

UKP: 0,2
5. CTPYKTYPA U COAEP KAHUME JUCIUIIJIMHBI (MOAYJISA)
Kon HaumeHnoBaHue pa3jieioB u TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlntepatypa
| 3aHATHSA [ Kvpc

Pazgen 1. 1. OcHoBHbIE HANPaBJIeHUs COBPeMEHHOI 0MOTEXHOJIOTHHI

OCHOBHBIC HalpaBJIEHUsI COBPEMEHHOI OMOTEXHOIOTHH.

Otansl pa3BUTUs OMOTEXHOJIOTHU KaK HayKy. Pa3ziensl OHOTEXHOIOIHY.
Iumeas 6uotexnonorus. @apmaneBTudeckas OnorexHonorus. TkaHeBas
uHxeHepus. MuxeHepHas sH3uMonorus. IIpomsliieHHas 6MOTEXHONIOTHSL.
buorexHoorHs B 0XpaHe OKpY KaroIlel cpeibl.

Mp/

© ®I'bOY BO «Yenl 'Yy




MHHOBPHAYKH POCCHUU

DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS

@,)} YUpPEKAECHHE BBICIIEr0 00pa3oBaHHs

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpammMa aucuuiuinael "CoBpeMEHHbIE TPOOJIEMbI OMOTEXHOJOTHHU" TIO HAPABJICHUIO TOJATOTOBKU
(ciermanbHocTH) 06.04.01 "Buonorua" nanpasnennoctH (npodumo) buorexnonorus ®rbOY BO «Henl'V»

cTp. 5

1.2

Jlaypeatst HoGeneBckoii npemun o (GM3HOJIOTUU U MEJTUIIMHE.
Csenenus o maypeatax 2004-2018 rr., cyTb OTKPBITHS, COBPEMEHHOE
COCTOSIHUE HCCIII0BAaHUI B 00JaCTH OTKPBITHSI.

Mp/

3

3

13

OcCHOBHBIE HalpaBJIEHUs COBpeMEHHOH 6uorexHonoruu /Cp/

0192 33

Paznen 2. 2. TkaHeBasi MH:KeHepHs

2.1

TxaneBast nmkenepusi. Kiierounsie muaum.

TxaHeBast HH)KEHEPHsI: OCHOBHBIE CTPATETHH MOJTYUYEHHUS HOBBIX TKaHEH.
JocTtouHcTBa/HeqOCTATKH. THITBI KIIETOK/KJICTOYHBIX JIMHUN, HCTIOJIB3yEMbIX
JUTs OMorevyaT, 0COOCHHOCTH TTOITOTOBKYU KJIETOYHOTO MaTepHala K Iporeccy
3 D nevyaru. OrpaHu4eHus: METO/IA.

Mp/

2.2

TxaneBas urxxenepus. Kapkacsl.

Kapxkache! i1 OMOMHXEHEPUH: OCHOBHBIC TPEOOBAHUS K MAaTepHay HOCHTEIS,
TOAXO/IAIIETO I TKAHEBOM MHXKEHEPUH; KpaTKasi XapaKTepUCTHKa
KOMIIOHEHTOB BHEKJIETOYHOTO MaTPHUKCa, TPUPOIHBIX OJTUMEPOB,
CHHTETHUYECKUX MOJIMMEPOB KaK KapKacoB /ISl OPTaHOB YEIOBEKa.

Mp/

2.3

[Ipumenenne TkaHEBOW WHKEHEPHUH.

[TpumeHeHne TKaHeBOW HHXEHEPHUU B OMOMEINITMHE (TPaHCILUIAHTALIUS
OPTaHOB, PaHEBBIE TOBS3KH, THIPOTEIH IS 3a)KUBIICHHS paH, HCKYCCTBEHHAS
Koxa). bruonpoTessl: KpaTkas XapakTepUCTHKa, OCOOCHHOCTH
KOHCTPYUPOBaHHMsI, JOCTOMHCTBA/HEIOCTATKU, OTPAaHWIECHHE METOA.

Mp/

24

Txaneast urwxenepus. /Cp/

8,8

019233

Paznen 3. 3. 'enHo-moau¢unpoBaHHble OPraHU3MbI

3.1

I'enHO-MOAMGHUIPOBAHHBIE OPIaHU3MBL.

Ormpenenenne, CIoCOOBI MOTyYeHHs, 00TaCTH IIPUMEHEHHS, IIPABOBBIC ACTIEKTHI
MOJIy4YEHUS M UCTIONIb30BaHus B Poccun u mupe. O0mas cxemMa MOJIEKYJISPHOTO
KITOHUpOBaHHsA. OCHOBHEIE THITH KIIOHUPYIOIINX BEKTOPOB. JlocTaBka
pexombunantHoii IHK u PHK B knetky. IIpo6iaemMsl skcnpeccuy 4yKepoaHbIX
T'CHOB. BI)II[CJ'IGHI/IC TCHECTHYCCKH MOZ[I/I(i)I/ILlI/IpOBaHHle OpPraHn3MoB U
npobiemMa yianeHus MapKepHBIX TeHOB. [IpoOieMbl reHeTHIeCKOi
CTaOMIBHOCTH T€HHO- MOJU(UIIMPOBAHHBIX OPTaHU3MOB.

Mp/

3.2

I'enHo-MOAMGUIUPOBAHHBIE PACTEHHUS.

Kraccrdeckre MeToIbI TeHETHIECKOH MOUGHKAIINI PACTCHUH (TIpocTast
CeNEeKIUs, MEXKBUJOBOE CKPELIMBAaHNE, COMaTHUEeCKasi THOpUAN3aIus,
MHIYIUPOBaHHEIH MyTareHe3). OCHOBHBIC METOBI TCHHO-HHXEHEPHO
MoIu(UKAIUK PacTeHUH (MUKPOOHBIE BEKTOPBI, 00MOapIpoBKa
MHKPOYACTHLAMU, 3JIEKTPOIOpPALIUs, TPAHCIIO30HBI).

Mp/

3.3

I'eHHO-MOAN(HUIIMPOBAHHBIEC )XUBOTHEIE.

Knaccugeckue MeTop! Moau KAy KUBOTHBIX (MCKYCCTBEHHBIH 0TOOD,
KJIIOHHpOBaHHe). [ eHHO-MHXeHepHas MOAN(PUKALUS )KUBOTHBIX
(BoccTaHOBIICHHE YIMOPHOHOB, IIEPEHOC M CYNEPOBYILKS; N Vitro co3peBaHme
1 OIUIOIOTBOPEHHUE OOLUTOB; TpaHchekuust; Texnonorus Knock-1n n
Knock-Out).

Mp/

3.4

I'enHO-MOAM(UIMPOBaHHEIE OpraHu3MebL. /Cp/

213233

Pasznen 4. 4. BUOTeXHO0.10rMM B OHKOJIOTHH

© ®I'bOY BO «Henl 'V




MUHOBPHAVYKU POCCHUUA
\,} DenepanbHOE TOCyapCTBEHHOE OI0KETHOE 00pa30BaTeibHOS
@ YUpPEKACHHE BBICIIEr0 00pa3oBaHus

«HensOunckuit rocynapcrsenHsiil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nporpammMa aucuuiuinael "CoBpeMEHHBIE TPOOIeMbl OMOTEXHOJIOTHH" TIO HANIPABJICHUIO MTOATOTOBKU

(ciermanbHocTH) 06.04.01 "Buonorua" nanpasnennoctH (npodumo) buorexnonorus ®rbOY BO «Henl'V» ctp. 6

41 CoBpeMeHHbIE TEOPUH KaHIIEpOreHe3a (MyTallMOHHAsL, SITUTeHETHIECKAs, 3 2
XpOMOCOMHasl, BUpycHasi, IMMYyHHas1). CTagun KaHmeporeHe3a. MeracTassl —
MEXaHU3M BO3HUKHOBEHHS, POJIb HEHTPOPHITEHBIX IKCTPAKICTOUHBIX JIOBYIICK
B BO3HHKHOBEHHH METAacTa30B omyxojed. Kpuruieckue TOUKH IMMYHHOTO
OTBETAa, POJIb B pa3BUTHH OHKO3a0osieBaHUN. COBpeMEHHbIE
OMOTEXHOJIOTHIECKUE METO/IbI JICUCHHSI OMyXO0JieH (TeHHAst Tepartus,
texuonoruss CRISPR/Cas9, rapretnas tepanus, anrurena). /I1p/

4.2 Buotexnonoruu B oukonorun. /Cp/ 3 8
315233

Pazgen 5. 5. BuoTrexHo10rum B 0XpaHe OKpYy:Kaowei cpeabl

5.1 BHOTEXHOIIOTHH B CEITLCKOM X035 CTBE. 3 3
Pactenus-6uodabpuku, pereHue npoodaeMbl MPOJIOBOIBCTBEHHOTO KPHU3HCa C
MTOMOIIBI0 OMOTEXHOJIOTH.

Mp/

5.2 BHOTEXHOIOTHH B BOCCTAHOBIICHUU OKPYXAFOIICH CpeIbl. 3 3
MeTo/1b1 OYUCTKH BOJT U 3eMeJlb, 3arPSI3HEHHBIX HEPTHIO U HEDTEITPOTYyKTAMH.
BHOTEXHOIOTUsI OYMCTKU CTOYHBIX BOA. Y THITH3AIHS TBEPABIX OTXOOB C
MTOMOIIBI0 OMOTEXHOJIOTUUECKHUX MPOU3BOJICTB. BHOTEXHOIOTHYECKas OUHUCTKA
aTMocdepHOro Bo3ayxa. bruopemenuanms 3emens.

Mp/

5.3 AnbTepHaTUBHBIE UICTOYHUKH SHEPTUH. 3 2
Bupl, criocoObl OTyUeHHS, JOCTOMHCTBA /HEOCTATKH.
Mp/

54 BuotexHonoruu B oxpane okpyxkatoieii cpenst. /Cp/ 3 8
D152 33

Pa3znes 6. MHas koHTakTHAsi padoTa

6.1 WuauBuayaibHble KOHCYJIbTALNH, TEKYIIUH KOHTPOIIb, KypcoBas padota /MKP/ 3 0,2

6. POHJ1 OHEHOYHBIX CPEACTB

6.1. IlepeueHb BUAOB OLEHOYHBIX CPEACTB

KonrponbHas paboTa

Jlokag no cUTyaluuoOHHOU 3a/1a4ue
Dcce

3auér

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAl U HHBIC MaTePHUaJIbl I Te]cymeifl aTrreCcranuu

KontponbHas pabota k pazaeny «BHOTEXHOIOTHHE B OHKOJIOTHI

Bapwuant 1

1. BupycHble OHKOTEHBI ¥ SHJIOTEHHBIE BUPYCHI B KJIETKAX YEJIOBEKA: POJIb B HOPME M NIPU Pa3BUTHH PaKa.
2. Kanneporenes. Craguu nmpomounn U neauddepeHunpoBku. KpaTkas XxapaKTepHCTHKA.

3. TapreTHas Teparus B JCUCHUHU OMYXOJICH: MIOHITHE, TPUMEHEHHUE, HEIOCTATKH/OTPAHUYCHUSI.

BapuanT 2

1. ITpOTOOHKOTEHBI, TEHBI-CYIPECCOPHI OIyXO0JIei: onpeaeieHue, GyHKIUU B HOPME, POJIb B Pa3BUTHUHU OIYXOJIEH.
2. Kanueporenes. Ctanus nporpeccuu omyxoiu. KpaTkas XxapakTepucTuka.

3. Texuonorust CRISPR/Cas9 B neyeHuu ormyxoJeii: OHATHE, IPUMEHEHHE, HEIOCTATKI/OrPaHIICHHUSL.

Bapuant 3

1. IMMyHHas peaKTHBHOCTb: MEXAHU3MBI, POJIb B HOPME U IIPU Pa3BUTUH OIYXOJeH

2. Kanneporenes. Craaus uannuanuu. KpaTtkas xapakrepucTuka.

3. 'ennas Tepanus B J€UESHUH OIYXOJICH: TIOHATHE, TPUMEHEHNE, HEJOCTATKH/OTrPaHUIEHHS.

CI/ITyaHI/IOHHLIC 3aga4uu IJid J0KJIaJa K pa3aceity «TkaneBas UHXCHEPUA»
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Bamaya 1

Bor uro kel skuBOTBOpALIHIL enaeT!

Ha naHHBI MOMEHT IIMPOKO UCTIONIB3YETCSI MEIMIIMHCKHIIA KJIeH, OJJHAKO OH CIOCOOCTBYET 3a)KHMBJICHUIO TOJIBKO MEJIKHX KOXHBIX paH
BCJICICTBHE 00pa30BaHMs HA X MOBEPXHOCTH U30IUPYIOLIeH IIeHKH. [IpeyioxkuTe cocTaB «kpeMa OyIyInero» Win HOBYIO
TEXHOJIOTHIO, KOTOPhIE MOXHO OYyJIET UCIIOJIb30BATh /IS 3a)KUBJICHHS TITyOOKHUX OTKPBITBIX PaH Pa3HOro Xapakrepa (KOJIOThIe,
pe3aHHbIE U T.1.).

C caifra: http://bioturnir21.ru/%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%B8-2015/

3amaua 2

Ectb xOHTaKT!

[Tpu HeWpONPOTE3UPOBAHKH JIFOISIM UMILIAHTUPYIOT 3JIEKTPO/IbI, KOTOPBIE MePEIal0T CUTHANIBI OT MO3Ta K 9K30CKEJIeTY WM APYTHM
BHEIIIHUM yCTpoiicTBaM. B HacTosiee BpeMs 3TH 3JIEKTPO/IbI MOT'YT pab0OTaTh TOJIBKO OFPaHMYCHHOE KOJIHUYECTBO BPEMEHH (10
HECKOJIBKHX MECSIIEB), T.K. OHH BBI3BIBAIOT OTTOPXKEHUE CO CTOPOHBI MO3I'a U MOCTEIIEHHO MOKPBIBAIOTCS TITHAILHBIME KJICTKAMH,
Tepsist IPOBOAUMOCTD. [IpeiokuTe crioco0bl, KOTOPBIE MTO3BOJISAT PELIUTh MPOOIIEMY HUCTIONB30BAHNS HEHPOHHBIX IIPOTE30B.

C caiira:

http://bioturnir21.ru/2016/09/%D0%B7%D0%B0%D0%B4%D0%B0%D1%87%D0%B8-2016/

Temsl acce «Jlaypeatst HoOeneBckoit mpeMun 1o (U3HOJIOTUN B MEIUIIHHEY

1. 2016 r. Ecuropr Ocymn «3a packpeITHe MEXaHH3MOB ayTo(harHin.

2. 2014 r. Txon O'Kud, Meit Bputr Moszep, Iasapa Moszep «3a paboThl 110 KJIETOYHOH OHOJIOTHH FOJIOBHOTO MO3Iay.

3.2012 r. Ixxon I'épnon, Cunbs SIMaHaka «3a paboThl B 00JIACTH OMOJIOTHH PAa3BUTHUS U TIOJTYUEHHUSI HHAYIIMPOBAHHBIX CTBOJIOBBIX
KIIETOK».

4. 2011 r. Xrone Xopdman, bproc bétnep «3a paboThl 0 U3YUCHUIO AKTUBAIIUHA BPOXKICHHOTO HMMYHHTETAY.

5. 2016 r. Xan-ITeep CoBax, cap Opeiizep Crognapt, bepuapa @epunra «3a mpoeKTUPOBAHUE U CUHTE3 MOJICKYJIIPHBIX MAITHHY.
6. 2015 1. Tomac Jlnuagans, [Tox Moapud, Azuz Cankap «3a ucciaenoBanue Mmexann3MoB penapanuu JHK».

7.2015 r. Bunbsam Kam6em, Carocu Omypa «3a OTKpBITHS B 00J1aCTH OOPBOBI ¢ YePBAMH-TIApA3UTAMU».

8.2015 1. FO10 Ty «3a oTKpbITHS B 00J1aCTH OOPBOBI ¢ MATISIPUCTD»

9.2013 r. Ixeiimc Porman, Pannu Illekman, Tomac 3ronxod «3a OTKpBITHS B 00JIaCTH PETYIMPOBAHHS BE3UKYJISIPHOTO TPAHCIIOPTA B
KIIETKax».

10. 2011 r. Paned CreitHMan «3a OTKpBITHE ICHIPUTHBIX KIETOK U U3YUYCHUE UX 3HAYCHUS IJIs IPUOOPETEHHOTO UIMMYHUTETAY.
11.2010 1. PoGepT DaBapic «3a TEXHOJIOTHIO HCKYCCTBEHHOTO OTIOMOTBOPEHUS iN Vitroy.

12. 2009 r. Dnauzader biak6EpH, Kapon ['peiinep, dxek [llocTak «3a OTKpBITHE MEXaHU3MOB 3alIUTHI XPOMOCOM TEJIOMEPAMHU U
(bepmeHTa TeIOMepasbh).

13. 2008 r. Xapanbn nyp Xaysen, @pancyasa bappe-Cunyccu, Jlrok MoHTaHbe «3a OTKpBITHE BUpYyCca NAIUIIOMbI Y€JI0BEKa,
BBI3BIBAIOMIETO PaK IMIeHKH MaTKm» U «3a oTkpbiTre BUY»

14. 2007 r. Mapuo Kaneuyun, Maptun OBaHc, OnuBep CMUTHC «3a OTKPBITHE IPUHIMIIOB BBEJCHUS CIIEM(PUUIECKUX I'EHHbBIX
MoIH(MUKALIUHA y MBIIIEH C UCTTOIH30BAaHUEM IMOPHOHAIBEHBIX CTBOJIOBBIX KIIETOK»

15. 2006 r. Ouapro Datiep, Kpeiir Memio «3a otkpeitie PHK-untepdepenmun — 3¢ dexra ramenust akTUBHOCTH OIPEIEICHHBIX
TCHOBY.

16. 2005 1. bappu Maprmram, Pooun Yoppen «3a paboTsl Mo u3yueHuto Biausuus 6akrepun Helicobacter pylori na BozaukHOBeHME
racTpUTa U S3BbI )KEIYAKA U JIBEHAIUATUIICPCTHON KUIITKH

17. 2004 r. Pugapa Dkcen, JInana bak «3a uccnenoBanust 0OOHATENBHBIX PELETITOPOB U OPraHU3aI[MH CUCTEMbBI OPTaHOB OOOHSHUSY.
18. 2003 r. ITox JlorepOyp, [Turep Mauchuna «3a nzodpereHre METo1a MarHUTHO-PE30HAHCHOW TOMOTpadum».

19. 2002 r. Cunneii bpennep, Podept Xopsui, Ixon CanctoH «3a OTKPHITHS B 001aCTH TEHETHUYECKOTO PETYJIHPOBAHUS Pa3BUTHS
94eJOBEYECKUX OPIaHOBY.

20. 2001 r. JIenann Xapteemt, Tumorn Xanr, [Ton Hepc «3a OTKpbITHE KITIOYEBBIX PETYIATOPOB KIETOYHOTO IIUKIIAY.

21. 2000 r. Apsun Kapiccon, ITon I'punrapn, Opuk Kangen «3a oTKpbITHS, CBA3aHHBIE C NIEpeiadeli CHTHAJIOB B HEPBHOM cucTeMe».
22.2012 r. Pobept Jledxosu, bpaitan KobObuika «3a HccineqoBaHus peleNTOPOB, CONMPSDKEHHBIX ¢ G-Oenkammy.

23.2011 r. Jan HlexTman «3a OTKpBITHE KBA3UKPUCTAIIIOBY.

24.2009 r. Benkarpaman Pamaxpuinan, Tomac Creiiu, Ana Monat «3a Hcce[0BaHuHs CTPYKTYPbI M (hYHKIHIT pHOOCOMBD».
25.2008 . Ocamy Cumomypa, Maptun Yandu, Pomkep L{sHb «3a OTKpbITHE U pa3BUTHE 3€IEHOTO (DIYOPECLHEHTHOTO OeKay.
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26. 2006 r. Pomxep KopuOepr «3a uccienoBanne MexaHn3Ma KOIUPOBAHUS KJIETKAMH T'€HETHYECKOH HH(pOpMaLum».

27.2004 r. Aapon Yexanoep, ABpam ['epiiko, Mpeun Poy3 «3a oTkpbITHE YOMKBHUTHH-OTIOCPEIOBAHHOMN JIerpaialliy OeIKay.
28. 2018 Tacyky Xounzé u JlxeiiMc DicoH «3a OTKPBITHE TEpaliy paka MyTEéM HHTHOMPOBAaHUS OTPULIATEIIbHON IMMYHHOK
PETYISLHN.

29.2017 Oxebdpu Xomn, Maiikn Pocbam u Maiiki SIHT «3a OTKpBITHE MOJIEKYJIIPHBIX MEXAHU3MOB, YIPaBILIONINX LIUPKaIHBIM
PHUTMOMY.

30. 2018 @poancuc ApHOIBA «3a UCCIIETOBAHKE SBOJIIOIIUHN (DEPMEHTOBY.

31.2018 xopmx Cmur u I'per Yunrep «3a uccieoBaHue B 00JaCTH NENTHIOB U aHTUTEID).

6.3. TunoBble KOHTPO/IbHbIE BONPOCHI U 3aaHHUS JJISl HIPOMEKYTOUHOI aTTecTanuu

Bormpocsr k 3auety

1. OcHOBHBIE HaNpaBJIeHHsS] COBPEMEHHON OMOTEXHOJIOTHH.

2. TkaHeBas HHKCHEPHUS: OCHOBHBIC CTPATETHHU TOJIYUCHHs HOBBIX TKaHeH. JIOCTOMHCTBA/HEJOCTATKH.

3. THIIBI KITETOK/KIETOYHBIX JIMHUH, UCIIOIBb3YEMBIX JJIsl OHOTIeYaTH, 0COOCHHOCTH ITOATOTOBKH KIETOYHOTO MaTepuaa K mporeccy 3
D nedatun. OrpaHudeHust METOA.

4. Kapkacsl 1i1st OnoutkeHepun (OCHOBHBIE TPeOOBaHUS K MaTepHaly HOCUTEIS, MOIXOISIIETo JUIs TKAaHEBOW MH)KEHEPHHU; KpaTKas
XapaKTEepPUCTUKA: KOMIOHEHTOB BHEKJIETOUHOI'O MaTPHUKCa, IPUPOIHBIX TTOJIMMEPOB, CHHTETHYECKHUX MTOJUMEPOB KaK KapKacoB IS
OpraHOB YEJIOBEKA).

5. IlpumMeHeHre TKaHEeBOH WH)KEHEPUH B OMOMEIUIIMHE (TPAHCIIAHTAIIMS OPTaHOB, PAHEBbIC MOBSA3KH, TUAPOTEIH JUIs 32)KUBJICHUS
paH, HCKYCCTBEHHASI KOXKa).

6. BuonpoTesbl: KpaTKas XapakTepHUCTHKA, 0COOCHHOCTH KOHCTPYHPOBaHUsI, JOCTOMHCTBA/HEJOCTATKH, OTPAaHUYCHUE METOIA.

7. CoBpeMeHHbIE TeOpHHU KaHIleporeHe3a (MyTallioHHas, SIIMTeHeTHIeCcKasl, XpOMOCOMHasl, BUPYCHAs, HIMMYHHasI).

8. Cranum kaHeporenesza. Meracra3bl — MEXaHH3M BO3HUKHOBEHHS, POJIb HEUTPO(PUIBHBIX 3KCTPAKIETOUHBIX JOBYIIEK.

9. Kputuueckue TOUKd KIMMYHHOTO OTBETA, POJIb B Pa3BUTHH OHKO3a00JICBAHUH.

10. CoBpeMeHHbIE OMOTEXHOJIOTHUECKHE METOIBI JICUCHHS oyXxoJiei (reHnas Tepanus, Texnoioruss CRISPR/Cas9, TaprerHas
Tepanws, aHTUTENA).

11. TenHo-MoqudpUIIMPOBAHHBIE OPraHU3MBI: OTIPEIENICHHE, CIIOCOOBI MOJTyYeHHUs], 00JIaCTH IPUMEHEHHUS, IPABOBBIC aCTIEKThI
MIOJTy4eHUs U UCTIONIb30BaHus B Poccun u mMupe.

12. O6mas cxema MOJIEKYJISIPHOTO KJIOHHpoBaHUs. OCHOBHbBIE THIIBI KIIOHUPYIOMIUX BEeKTOpoB. JloctaBka pexomOnHanTHO# THK n
PHK B xnetky. IIpo6aeMsl SKCIIpecCHH yKepOAHBIX TeHOB. BrlieieHre reHeTHIecKH MOAN(GHINPOBAHHBIX OPTAaHU3MOB 1 TIpodiIeMa
yJlaJIeH!sI MapKEPHBIX TeHOB. [Ipo0ieMbl reHEeTHUECKOH CTa0MILHOCTH T€HHO-MOJU(PHIIMPOBAHHBIX OPTraHU3MOB.

13. Kitaccnueckue METOAbI TeHETHUECKOH MOAN(DHUKAIINY pacTeHUH (IIPOCTas CENISKINs, MEXKBHIOBOE CKPEIIMBAaHHE, COMAaTHIECKast
rUOpHIN3aLys, MHAYLIUPOBAHHbIH MyTareHes).

14. OcHOBHBIE METOJIBI T€HHO-HHXEHEPHON MOIU(HKAIIMN pacTeHUH (MUKpOOHBIE BEKTOPBI, 60MOapANPOBKa MHUKPOYACTUIIAMH,
ANIEKTPONOPALUS, TPAHCIIO30HBI).

15. Kinaccnaeckue MeTOAbI MOAN(DHUKAIIMH )KUBOTHBIX (MCKYCCTBEHHBIH 0TOOD, KIIOHUPOBaHHE).

16. TeHHO-UHXEHEPHAS MOTU(UKAIINS )KUBOTHBIX (BOCCTAHOBICHUE IMOPHOHOB, TIEPEHOC U CYIEPOBYIIALIMS; IN VItro co3peBaHue u
OILTOZIOTBOPEHHE OOUUTOB; Tpancdekums; Texnomorus Knock-1n u Knock-Out).

17. BHOTEXHOJIOTHH B CEJILCKOM X03s1iicTBe (pacTeHus1-0nopadpuku, pemeHne mpo0ieMbl IPOI0BOIBCTBEHHOTO KPU3UCA C TIOMOIIBIO
OHOTEXHOJIOTHH).

18. MeToabl OYMCTKH BOJ U 3eMellb, 3aTPI3HEHHBIX HEYThIO U HeTENPOIYKTAMHU.

19. BHOTEXHOJIOTUS OYUCTKH CTOYHBIX BOJ.

20. YTum3anus TBEPIBIX OTXOJOB C TOMOIIBI0 OHOTEXHOJIOTHYECKAX IPOU3BOJICTB.

21. BruoTexHoNorn4ecKas O4UCTKa aTMOC(HEPHOTO BO3LyXa.

22. buopeMennanus 3eMeb.

23. AnbTepHATHUBHBIC HCTOYHUKHU SHEPTUHU: BHJIbI, CIIOCOOBI MOJTYYCHHUS, TOCTOWHCTBA/HEIOCTATKH.

6.4. Kputepuu oneHuBaHus

3cce — 3TO HPOAYKT CAMOCTOSATENBHOM paboThI CTyACHTa, HEOOJIBIINX 00BEMOB 1 CBOOOIHOM KOMITO3UIINH 10 33/IaHHOI Hay4HOI
TeMe.

TpebGoBaHMs K HAIMCAHUIO dCCE:

1. O6bem — 1 crp., mpudt Times New Roman 12 o, MexcTpOUHbIH HHTEPBAJ — OAUHAPHBII.

2. CozepixaHue: a) CBEICHUS O Jiaypeartax, 0) CyTh OTKPBITHS, B) COBPEMEHHOE COCTOSIHAE MCCIICIOBAHHUI B 00JIACTH OTKPBITHSI.
Jlokitan - IpOOYKT CaMOCTOATENHHON pabOThl MATUCTPAHTA, MPEACTABISIIONINN OO0 MyOIMYHOE BBICTYILICHHUE 110 TPEACTaBICHUIO
MOJTy4CHHBIX PE3YJIbTaTOB PELICHHUS ONPEICICHHON Y4eOHO-PAKTHYECKO, yueOHO-HCCIIeI0BATEIbCKOI
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W Haquoﬁ TEMBI.

KpI/ITepI/II/I OICHKH 3CCC, JOKIAA0B IO CUTYAlITMOHHBIM 3a1adyaM

[Tokazarens [Tapamerpsl banns
KauecTBo moxmaga - COOTBETCTBYET TEME, JIOTHYHO BBICTPOCH 5

- COOTBETCTBYET TEME, HE JIOTUYHO BBICTPOECH; 4

- YACTUYHO COOTBETCTBYET TEME 3

- HE COOTBETCTBYET TEME 2

JleMoHCTpaMOHHBII

MaTtepuan - IPE/ICTaBJICH, TOUYHBIN, TIPOAEMOHCTPUPOBAH 5

- IpeJICTaBJICH, HETOYHBIH, TPOJIEMOHCTPUPOBAH 4

- IPE/ICTaBJICH, HE TOYHBIN, HE IPOAEMOHCTPHUPOBAH 3

- HE MPEJICTABIICH WJIM HE COOTBETCTBYET CYTH MaTepuala 2

BriBotb - 4YeTKHe, COOTBETCTBYIOT MaTepHaiy 5
- HE YETKHE, COOTBETCTBYIOT MaTepHaily 4

- HE COOTBETCTBYIOT MaTepHAILy 3

- HET 2

OTBETHI HAa BONPOCHI - TOYHbIE, 000CHOBAaHHbBIE 5
- TOYHBIE, HE 000CHOBAHHEIE 4

- HETOYHBIC 3

- HeT 2

OreHka 3a 3cce, TOKJIaJ [0 CUTYallMOHHBIM 33/1a4aM BBICTABIISAETCS B COOTBETCTBHH C HAKOIICHHBIMH OalaMH:
[ «otmuano» — 18-20 6aos;

LI «xoporio» — 15-17 6amios;

[l «yZOBIETBOPUTENBHOY» — 12-14 Gaymios;

[]  «HeyIOBIETBOPUTEIHHO» — 8-11 OasoB.

Kpurepun onieHrBaHUsI KOHTPOJIBHOM PabOTHI

HeynosnersopurenbHo:

ITonHora oTBeTa — CTYIEHT HE 3HAET 3HAUMTENILHOM 4acTU IPOrPaMMHOI0 MaTepHaa, JOIyCKaeT CyIeCTBEHHbIE OIUOKY,
OTCYTCTBYIOT MCKIIPEAMCTHBIC CBA3H.

CrpykrypupoBaHHOCTb — Her.

Jloruka nznoxxeHust — OTCyTCTBYET JIOTHKA B U3JI0KCHUHN MaTepuaa.

OTBeTHI Ha JONOJHUTENbHBIE Bonpockl — Her.

VY 10BIE€TBOPUTEIBHO:

IMonxoTta oTBeTa — CTYAEHT YCBOMJ TOJIBKO OCHOBHOM MaTepHall, HO He 3HAeT OTJENbHBIX AeTaneil, TomyckaeT HETOYHOCTH, He
JOCTaTOYHO TIPaBIIIbHBIE (POPMYTHPOBKH, OTBET OTJIMYACTCS HU3KUM YPOBHEM CaMOCTOSTEITEHOCTH.

CTpyKTypHUpOBaHHOCTH — He Bcerja mpociexuBaeTcst Y4eTKOCTb U CTPYKTYPUPOBAHHOCTb.

Jloruka n3noxxenus — He Bcerna npociexupaeTcss JIOTMKa U3I0XKEHHUS MaTepyaa.

OTBeTHI HA JONOIHUTENIBHbIE BOIIPOCHL — 3aTPYAHSIETCS C OTBETAMH, OTBET OTJIMYAETCSI HU3KOI CaMOCTOSATEIbHOCTHIO.

Xopoto:

[TonHoTa oTBeTa — CTYAEHT TBEP/I0 3HAET y4eOHO-IIPOrpaMMHBII MaTepHrall, FPaMOTHO U IO CYIIECTBY M3JIaraeT ero; OTBET
OTJIMYAETCS] MEHbIIIEH 00CTOSTETLHOCTBIO.

CtpyKkTypupoBaHHOCTH — OTBET CTPYKTYPUPOBAH, IPaMOTEH, 0OCTOSTEIICH.

Jloruka uznoxxenust — KoppekTHO U JIOTHYECKH CTPOWHO €To U3JIaraeT OTBET.

OTBeThI Ha JIOTIOJTHUTENbHBIE BONPOCH — He 3aTpynHsaeTcs ¢ 0TBETOM IPpY BUIOM3MEHEHNH 3a/1aHHs, HE BCETja OTBETHI Ha
JOTIOJIHUTCIIBHBIC BOITPOCHI OTIINYAIOTCA HOHHOTOﬁ, CTPYKTYPUPOBAHHOCTBIO.

OTtnnyHo:

ITonHora oTBeTa — CTYIEHT NOJIHO U3/1araeT yueOHbll MaTepHall Ha OCHOBE JIEKLMI U JONOIHUTEIBHON IUTEPATYPhl, OCYILECTBILIET
MEXIpeIMETHbIE CBSI3H; BlIaJleeT IIOHATHHHBIM amapaToM U ySCHHUI B3aUMOCBS3b OCHOBHBIX MOHSTUI IUCIMIUIMHEL U UX 3HAYCHUE
JUIs IpUoOpeTeHus npodeccuu.
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CTpyKTypupOBaHHOCTH — OTBET CTPYKTYPUPOBAH, IPaMOTEH, OOCTOSTEIICH.

Jloruka uznoxenust — KoppekTHO 1 JIOTHYECKH CTPOWHO €T0 U3JIaraeT OTBET.

OTBeTHI Ha JIOTIOJHUTENBbHBIE BONIPOCH — He 3aTpynHsaeTcs ¢ 0OTBETOM MPU BUIOM3MEHEHHH 331aHus, CBOOOHO CIIPABIISETCS C
MIOCTABJICHHBIMH 33J]adaMH, OTBETHI HA IOMOJIHUTENBHBIE BOIPOCHI XapaKTEPHU3YIOTCS IOIHOTON, CTPYKTYPHUPOBAHHOCTBIO.

Kpurepunu onenuBanus 3adyera

«3auTeHo» - CTYACHT IIyOOKO U MOJIHO BJIAJICET COJIEpKaHWEM Y4eOHOro MaTepHasia U HOHATHIHBIM ariapaToM; yMeeT CBSI3bIBaTh
TEOPHIO C IPAKTUKOH, MILTIOCTPUPOBATh IPHUMepaMu, (hakTaMH, JaHHBIMH HaYYHBIX HCCIIEIOBAHHUH; OCYIIECTBIIIET MEXIIPEIMETHBIS
cBsi3U. [lenmaer BBIBO/IBI; JJOTMYHO, YETKO. SICHO M KpaTKO M3J1araeT OTBETHI Ha IOCTABJIEHHBIE BOIPOCHI; yMeeT 000CHOBBIBATH CBOU
CY)XIEHUS U MPOoheCCHOHATFHO-THYHOCTHYIO MTO3UIHIO TI0 H3JaraeMoMy Bompocy. OTBET HOCUT CaMOCTOSTENBHEIA XapaKkTep.

«He 3auTeHO» - CTYZACHT UMEET pa3pO3HEHHbIE, 0ECCUCTEMHBIE 3HAHUS: HE YMEET BBIJEIISATH INIABHOE M BTOPOCTEIIEHHOE; IOIyCKaeT
OIIMOKH B OTIPeeNICHUH HOHATHH, GOPMYINPOBKE TEOPETHUECKUX TTOJIOKEHHI; OSCIIOPSIIOYHO U HEYBEPEHHO H3JIaraeT MaTepua; He
yMeeT NPUMEHSATh 3HaHU [l 000CHOBaHUS U 00BACHEHHUS (aKTOB, HE YCTAHABIMBACT MEXKIIPEIMETHBIE CBSI3H.

7. YHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUE TUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenayemasi iuTepaTypa

7.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIHOHHOH ceTH ""UHTepHeT"

D1 |Hayunas 6ubnnorexka YenssOMHCKOTO roCyapCTBEHHOTO YHHUBEpCHUTETA [ DeKTpoHHBIH pecypc]: [caiiT] / Uens6. roc. yH-T. —
Yensdunck, [2001 -]. — Pesxxum gocryma: http://www.lib.csu.ru//

92 |KubepJlennnka - Hay4qHas JIeKTpOHHast Oubnuoreka (Kypuainsi) http://cyberleninka.ru

93 |eLIBRARY.RU [DnekrpoHHblil pecypc] : anekTponHas 6ubnuoreka / Hayud. snekrpon.6-ka. — URL:
http://elibrary.ru/defaultx.asp

D4 |buomornekyia — [DNeKTpOHHBIH pecypc]: ceTeBoe HHPOPMAIOHHOE H3/ITaHHE O COBPEMEHHOM OHOIOTHH
https://biomolecula.ru/

7.3 IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHIA

7.3.1 [IporpammHOe oGecnieueHue

LMS Moodle

7.3.2 TIpodeccuonasibubie 0a3bl JAHHBIX M HHYOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snextponnas 6ubnmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?)eLIBRARY.RU : Hayunast 31eKTpOHHAS
6ubnmoTeka : caift. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum goctyna: s 3apeructpup. noib3osareneil. — Texer :
3JIEKTPOHHBIN.

2. HanmonansHast anexkrponnas 6ubnuorexa (HOB) (https://rusneb.ru/) HarmonansHas snexktponHas oubmmorexa (HIB) :
00beIMHEHHBIN SJIEKTPOHHBIN KaTalor (OHI0B pocchiickux Gubmmortek : caiit. — URL: http://m36.pd. — Pexkxum nocryma: u3
YUTAIbHBIX 3a710B Oubanorexu Yenl'Y. — TekcT : 21eKTpOHHBIMH.

3. lpesunentckas oubmmotexa (https://www.prlib.ru/) Iipesuaentckas GubnuoTeKa : HIEKTPOHHAS HALMOHATbHAS OMOIMOTEKa © CailT /
OTI'BY Tlpesunéurckas 6ubnuoréka nmern b. H. Enprinna. — CanktlletepOypr, 2009 — . — URL: https://www.prlib.ru/. — TekcT :
3JIEKTPOHHBIN.

4. Web of Science (https://apps.webofknowledge.com) WebofScience : mynsTunucuuminnapaas pedepatuBtas 6a3a TaHHBIX /
koMmmanust ThomsonReuters. — Pexxum gocryma: st 3apeructpup. monb3oBareneir Yenl'Y. — TeKCT : SIIeKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : petdeparuBHas 6a3za naunbix / ElsevierBV. — URL: http://www.scopus.com/. — 5I3. anri.
— Pexxum noctyna: i 3apeructpup. nonb3osareneit UenlVY. — TeKcT : 371eKTpOHHBIH.

8. MATEPHAJIBHO-TEXHMYECKOE OBECIIEYHEHME JUCIUIIJINHBI (MO JIS)

Jlns peanuzanuy JUCHUIUIAHBI HCTIONB3YIOTCS yIeOHBIE ayJUTOPHUH VIS IPOBEACHUS 3aHATHI NPAKTUIECKOTO THIA (CEMUHAPEI),
IPYIIOBLIX U MHAMBUAYAIbHBIX KOHCYJIBTALMH, TEKYILET0 KOHTPOJIS U IPOMEXKYTOUHON aTTECTAllly, a TAKKEe OMELEHUs 11
CaMOCTOSATEIbHON PadoOTHI.

[IpakTudeckue (CeMUHAPCKUE) 3aHATHS NPOBOISTCS B ayTUTOPUSIX, OCHAIICHHBIX MYJIETUMEIHA COITPOBOXKICHHEM: TIEPEHOCHBIM
HOYTOYKOM M IIPOEKTOPOM.

[TomenieHust Uit CAMOCTOSITENBHOM PabOThl 00YYAIOIIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM € MOAKITIOYEHUEM K CETH
"UnTepHet" 1 o0ecrieueHuEM JTOCTYIA B IJIEKTPOHHYIO0 HH(OPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETAY.
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9. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIJIMHBI (MOZY JIST)

IIJ'I?I HanboJee Bd)(i)eKTI/IBHOFO JOCTHIKECHUS PE3YJIbTaTa U3YUCHUA TUCHUIIJIMHBI «COBpeMeHHLIe HpO6J’IeMLI OHMOTEXHOJIOTHI CTYACHT
JOJDKCH HE TOJIBKO MCITPABHO ITOCCIIATh NPAKTHYCCKUE 3aHATHA, HO U YCBAUBATh I/IH(I)OpMaI_[I/I}O, IMOJIYy4acMyI0 Ha 3aHATUAX, AaKTUBHO
Y4aCTBOBATh B JMCKYCCHUAX U IMOJATOTOBKE NOKJIAA0B 110 3aJlaHHBIM TEMaM. HpI/I BO3HUKHOBEHUH BOIIPOCOB, BO3HUKAKOIIUX B ITPOLIECCE
OCBOCHHMA HOBOT'O MaTe€pualia, CTydCHT 00s13aTeaIbHO JOJKCH O6paH.[aTI>CH 3a UX Pa3sbACHCHHUEM K IIPETIOAaBaATEIIIO.

CamocrostensHas padota cryneHToB (CPC) sBiseTcs OJHAM U3 OCHOBHBIX pa3zesioB oOyueHus. [Ipu 3ToM cTyneHT 00s13aH paboTaTh ¢
HAy4YHO-METOJMYECKOH JTUTEepaTypoi, U3y4aTh HaydyHO-TipaBoBblie akThl. CPC npenHa3HayeHa He TOJBKO /IS OBJIAJICHUS
JUCIUTUIMHOM, HO U JUIsl QOPMHUPOBAHUS HABBIKOB CAMOCTOSITEIIBHOM paboThl BOOOIIIE, B yUeOHOM, HAYyYHOH, MTPOGECCHOHATBHOM
JIeSITeTIbHOCTH, CIIOCOOHOCTH NMPUHUMATh Ha ce0s1 OTBETCTBEHHOCTh, CAMOCTOATENIFHO PELIUTH MPOOJIEMY, HAaXOUTh KOHCTPYKTHUBHbIC
pewnIeHus, BEIXO/ U3 KPU3UCHOHN cuTyauuy. [IocTOSHHAS aKTHBHOCTD Ha 3aHATHUSIX — 3aJI0T YCIEIIHON paboThI U TOJIOKHUTETHHON
OLIEHKH.

B cnyvae mpumeHeHus mpu 00y4eHNUH AUCIUIUTHHBI DJIEKTPOHHOTO OOYUYEHUs, TUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT U
oOuieHue 00yJaromuxcs ¥ NperojaBaTeis OCYIECTBISETCS B PeXKUME PealbHOTO BpeMeHH (OHJIalH-JIeKIH (BeOUHAPHI), YaThI,
BH/IE0-KOH(EPEHIINH U JIP.) WIH OTIOKEHHOTO BpEMEHH (CHCTeMa TucTaHIionHoro ooydenus Moodle, MSOffice365, hopymsr,
JJICKTPOHHAS TTOYTa U JIp. ).

Bonpryio yacTh BpeMeHH 00yJaromuecs CaMOCTOSITEIEHO paboTaroT ¢ y4eOHO-MEeTOqMIeCKUMH MaTepraitaMi. CTyJeHTHl HMEIOT
BO3MOKHOCTb KOHCYJIBTUPOBAThCS C IIPENOJaBaTeIeM 110 BCEM BOIIPOCaM, BOSHHKAIOIIUM B XOJI€ CAMOCTOSTEIBHON paboThI
MOCPE/ICTBOM DJIEKTPOHHOM ITOYTHI, COIMABHBIX CETEH U T.1L.

Joctyn obyuaronierocst K yaeOHbIM pecypcaM B PexXHUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSTENBHOM PaboThl OCYLIECTBISIETCS Yepes3
ceTb MIHTEepHET B yIOOHOM IJIsl HETO MECTe, BPEMEHU H TEMIIE.

[Tpu 0Gy4eHun JHLl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBBSI AJIEKTPOHHOE 00yUeHHE, TUCTAaHIIHOHHbIE 00pa30BaTeIbHbIC
TEXHOJIOTHH TIPEeIyCMaTPUBAIOT BOZMOXKHOCTH IIpHeMa-niepead MHGOPMAIH B JOCTYITHBIX I HUX (hopMax.

Peanu3zanust JUCUUILTUHEI C IPUMEHEHUEM DJIEKTPOHHOTO 00y4YeHHs, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TeXHOIOTHI (1anee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10I0KEHHS O peaTi3alii OCHOBHBIX U JOTIOHUTEIBHBIX 00pa30BaTEIbHBIX IPOTPAMM C
MIPUMEHEHUEM DIIEKTPOHHOTO 00yUYEeHHUs M JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TEXHOJIOTHH B (heaepabHOM rocy1apCTBEHHOM
OrO/KETHOM 00pa30BaTEIbHOM YUPEKICHUHN BBICIIETO 00pa3oBanus «UensIiOnHCKII rocyaapcTBeHHbIN YHUBEPCUTETY, «[1om0xKeHus
0 HOpPSJKE 3aueTa 00yJaroIIMMUCS 110 OCHOBHBIM IIpodeccroHaIbHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHus B
OI'BOY BO «Uenl'Vy» pe3yabTaToB OCBOCHHUS B OPTaHU3AIHX, OCYIIECTBISIOMINX 00pa30BaTeIbHYIO IEATEIBHOCTD, YICOHBIX
IIPEAMETOB, KYPCOB, TUCIUIUINH (MOAYJIEH), IPAKTUK, JOIOJIHUTEILHBIX 00pa30BaTeIbHBIX IPOrpaMMy IOCPEICTBOM JIEKTPOHHOM
nHpOpMaIMoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl'Vy». B uckimountenbHbIX ciaydasx (popc-Maxxop | T.I1.) MU
peanu3anuu 00pa3oBaTesibHOU AesaTenbHOCTH ¢ npuMeHeHreM D0, JIOT MOryT NpuMeHSATh KOMIIOHEHTHI, HE BXOSIIHE B TIEPEUCHb
ANIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTeIbHON CPEIbl.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HTHBAJIMJHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUE NUCLUIIMHBI HHBAIHIAMY U JIUIAMHU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3I0POBbsI OCYIIECTBIIAETCS C UCIOJIb30BAHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, MpenocTaBiseMbIX PecypCHBIM y4eOHO-METOAUYECKUM
HEHTPOM II0 OOYYEeHHI0 WHBAIMIOB W JMHI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 310poBbs Uenl'Y mo 3ampocy oOydaromerocs
(MOOMIIbHBIE CHIELMAIbHbIE TEXHUYECKUE CPEACTBA [UIS JIUI C HApYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
HH(POPMAIIOHHBIE TEXHOJIOTHH).

IMpu HeoOXxomuMoCTH Ui OOYYAIOIIMXCS C HapyIIEHHSMH 3pEHHS Ha pabodynMx MecTax ISl MPOBENCHUS NPAKTUYECKUX WIH
J1a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCs CIIELMAIBLHOE IPOrpaMMHOE obecneueHue (IporpaMma pedeBOd HaBUIallUM, PEUEBbIE
CHHTE3aTOPbI, SKPaHHBIE JIYIIBI).

B yueOHble aynuropun obecreunBaeTcss OeCHPENSTCTBEHHBII A0CTYI A OOy4arOIIUXCsl ¢ MHBAJIUIHOCTBIO U C OFPAHUYEHHBIMU
BO3MOKHOCTSIMH 30pOBbs. B karknoil ayautopuy, rae o0y4aroTcst HHBAJIMIBI U JHIA ¢ OTPAaHUYEHHBIMI BO3MOXKHOCTSIMH 3/10POBBS,
IpeyCMaTPUBAETCS COOTBETCTBYIOLIEE KOIUUECTBO MECT Ul OOYUaIOMIUXCS ¢ YU€TOM HApYIIEHHUH UX 310POBbS.

1 ocBoeHMs TMCUMIUIMHBI HHBAJIMAAM U JIMLIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS TPEJOCTABIISAETCS JOCTYI K I€4aTHBIM
UCTOYHMKAM, UMEIOLIUMCS B HayuHol 6ubmuorexe Yenl'V, ¢ moMoLIplo ClELMAIbHBIX TEXHUUECKUX CPEJCTB; AOCTYI € IOMOLIBIO
CHELHATIbHBIX TEXHHMYECKUX M MPOTPAMMHBIX CPEICTB K 3JIEKTPOHHBIM HCTOYHHKAM, MPEACTaBICHHBIM B (OpME DIEKTPOHHOTO
JOKyMeHTa B (hoHIEe HaydHOH Oubimorexu Yenl'Y mumn 31eKTpOHHO-OUOIMOTEUHBIX CHCTEMAX.

VYueOHO-MeToANYECKHE MaTepHaibl Ul 00YJaroNMXCs W3 YKCJIa MHBAJIUIOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 310POBBSI
HPEIOCTaBIAIOTCS B (POpMax, afalTHPOBAHHBIX K OTPAHHYECHISAM UX 3JJ0POBbS M 0COOCHHOCTSIM BOCTIPUSTHS HH(POPMALIHH.

JI71s1 MTHBAJIMIOB M JIUI C OTPAaHUYEHHBIMU BO3MO)KHOCTSIMH 3[J0POBbS OCBOSHUE JUCIIMIUIMHBI MOXKET OBITh YACTUYHO HIIH
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MTOJTHOCTBIO OCYIIECTBIICHO C UCIIOJIb30BAHNEM JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH.

Ilpn mpoBeneHWM NPOMEXYTOUHOH aTTeCTallMd MO JAWCHUIUIMHE OOYYaromIMMCS C HHBAJIUAHOCTBIO W C OTrPaHHYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI O0ECHEUMBAETCS M0 HMX 3asBICHHUIO IIPENOCTaBIEHHE B JOCTYNHOH (opMe B 3aBUCUMOCTH OT HX
WHIVBHUAYaJIbHBIX OCOOCHHOCTEH WHCTPYKIMH O TIOPSAKE INPOBENCHUS MPOMEXKYTOYHOH AaTTECTAIMH, OLECHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (IMCbMEHHO Ha Oymare, HabOop OTBETOB Ha KOMIIbIOTEpE, MUChbMEHHO wmpudToM bpaiins, c
HCTIOJIb30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

[Tpu npoBexeHNy MpoLeyphl OLICHUBAHUS PE3YIbTATOB OOYUEHHSI HHBAJIHUIOB U JII] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBSI
MIpeyCMaTpHUBaETCsI UCIIOJIb30BaHUE MpeocTaBiieHHbIX Yenl Y mim coOCTBEHHBIX TEXHHUECKUX CPEJICTB, HEOOXOAUMBIX UM B CBSI3H C
WX UHIUBHUAYAJIBHBIMH OCOOEHHOCTSMH. [Ipn HEOOXOOMMOCTH WHBAJIHMAAM M JHMLAM C OTPAHUYCHHBIMH BO3MO>KHOCTSMH 3IOPOBBS
MIPEJOCTABISETCS IOTIOJIHUTEIBHOE BpeMsl JIJIsl TOJrOTOBKH OTBETA Ha 3a/1aHUs, MPOIEypa OLIEHUBAHUS PE3yIbTaTOB O0yUYEHHUS 110
JIUCHIUIUIMHE MOJKET ITPOBOJUTHCS B HECKOJIBKO ATAIOB.
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