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I1. IlosicHUTEILHAA 3aANIUCKA

2.1. ObJsacTh NIPUMEHEHHS TPOTPAMMBI

OnHUM U3 BaXKHEMIIIUX HANPABIECHUN COBPEMEHHBIX OMOTEXHOJIOTHI SBIISETCS
TeHHasT WHXKEHEpHUs, KOTOopas BKJIOYaeT B ceOs COBOKYIMHOCTh METOJIOB
MOJIEKYJISIPHON T€HETUKH, HAMPABICHHBIX HAa MCKYCCTBEHHOE CO3JaHUE HOBBIX, HE
BCTPEUAIOIINXCS B MPUPOJAEC COYETAHWW T€HOB. Te WM WHBIE YyXKEPOJHbIC IJIs
JJAHHOTO OpraHM3Ma TEeHbl BBOJST B €ro KIETKM U BCTPAaUBAIOT B €ro TI'E€HOM C
Pa3TUYHBIMHA MEIISIMHA: JIJIS1 U3YUYSHUSI CTPOCHUS M (PYHKITUN TeHETHYECKOTO amnmapara,
Uit 3 PeKTUBHON HapaOOTKW MPOAYKTA JAHHOTO I'eHa, JUIsl MPUAAHHS OpPraHu3My-
XO035IMHY KaKUX-TM0O JKelaeMbIX CBOMCTB. JlocTmkeHuss B 00JacTH TE€HHOM
WHXEHEPUH TO3BOJISIIOT peniaTh IIMPOKHM KPYr BOIMPOCOB, CBA3AHHBIX C OXPAHOU
3JI0pOBbsSI YEJIOBEKA, TMOBbIIIEHUEM H((DEKTUBHOCTH CEIBCKOXO3SMCTBEHHOTO U
MPOMBIIINIEHHOT'O TPOU3BOCTBA, 3AIIUTON Cpeibl OOUTAHUSI OT 3arpsI3HEHUN.

[Iporpamma HampaBieHa Ha MPoGeCcCUOHANBHYIO OPUEHTALUIO 00YyYarOIINXCS
B c(hepe OMOTOTUYECKUX CHEIUATBLHOCTEH.

2.2. HopmaTuBHO-npaBoBas 0a3a pa3padoTKu M peain3aluu NPOrpaMmsl.

[Iporpamma paspaborana B cooTBeTcTBHUM C DenepaibHbIM 3aKOHOM OT
29.12.2012 Ne 273-®@3 «O06 ob6pazoBanuu B Poccuiickoii deneparumy, mpuKa3zoM
MunucrepctBa oopazoBanuu u Hayku PO ot 29.08.2013 Ne 1008 «O6 yTBepxaeHnn
[Topsinka opraHuzalid M OCYIIECTBICHHS 00pa3oBaTEeNbHON AESITETbHOCTH TI0
JOTOJTHUTENBHBIM 00111€00pa3oBaTeNbHbIM NporpaMmam», [luceMoM MunuctepcTBa
oOpazoBanuss u Hayku PD ot 25.07.2016 Ne 09-1790 «Pekomenpamuu mo
COBEPILIEHCTBOBAHUIO JIOMOJIHUTEIBHBIX O00pa30BATENbHBIX MPOrpamMM, CO3JAAHHIO
JNETCKUX TEXHONApKOB, ILIEHTPOB MOJIOJIECKHOIO WHHOBAIMOHHOIO TBOPYECTBA U
BHEJIPEHUIO MHBIX (OpM TMOATOTOBKM JETe W MOJIOACKU IO Mporpammam
VWH)XCHEPHOW HANpPAaBJIEHHOCTH», MOCTAHOBJIEHUEM [J1aBHOrO TrocyAaapCTBEHHOIO
canutaporo Bpaya P® ot 04.07.2014 Ne 41 «O0 ytBepxaenun CanlluH
2.4.4.3172-14 «CaHUTapHO-IIUAEMHUOJIOTUYECKHE TPEOOBAHUS K YCTPOMCTBY,
COJICP)KAaHUI0 W OpraHu3alud pexkuMa padoThl 00pa30BATENbHBIX OpTaHU3AIUN
JIOTIOJIHUTEIBHOTO 00pa30BaHUsl 1€TE.

2.3. AKTYaJIbHOCTb, MeIarornieckas 1ejiecoo0pa3sHoCTh NPOrpPaMMbl

AKTyallbHOCTh mporpamMmbl «OCHOBBI TE€HHOM WHXKEHEPUU» OOYCIOBJICHA
HEOOXOJIMMOCTBIO TOBBIIIEHWS MOTHUBALMK JETeH K BHIOOPY CHEUATbHOCTEN
€CTECTBEHHOHAYYHOTO Mpo(uiisi, COBEPUICHCTBOBAHUSA CHUCTEMbI HENPEPBIBHOU
MNOATOTOBKM  OyAYIIMX  BBICOKOKBAIM(PUIMPOBAHHBIX  KAJApOB,  OO0JaJarOIIMX
aKaJIeMUYECKUMH 3HAHUSIMH U MPOPECCUOHAIBHBIMU KOMIETEHIUSIMU B 00JacTH
OMOTEXHOJIOTHM.

HoBwu3Ha nporpaMmsl 3aKiIF04aeTcsl B UHTETPUPOBAHUU COACPKAHUS, METO/IOB
oOydyeHus: W  00pa3oBaTelbHOM  cpefbl, OOECHEUYMBAIOIIUME  PACHIMPEHHbBIC
BO3MOYKHOCTH JIET€l W MOJIOJICKM B TOJYYCHUU 3HAHUS U3 PA3IUYHBIX O0JiacTen
HAyKW U TEXHUKU B MHTEpakTUBHOU dopme: «VccrnenoBats — JleiicTBoBaTh — 3HATH —
YnMetsy». [Iporpamma mpesmnonaraeT co3JaHUE WHTEPAKTUBHOTO 00pPa30BATEIHLHOTO



MPOCTPAHCTBA JJIA TOTPY)KCHHS OOYydYaloImUXCsSd B HAYYHYI0O W HHXCHEPHYIO
KyJIbTYpy, Oa3upyeTrcss Ha TPHUHIMIIAX WHHOBAIMOHHOCTH, HAYYHOCTH, HHTEpeca,
KauecTBa, JOCTYITHOCTH M JIEMOKPATHIHOCTH.

Oo6pazoBatenbHas nporpamma «OCHOBBI T€HHOM HWHXKEHEPUU» MHTETPUPYET B
cebe JOCTIKEHUS COBPEMEHHBIX HAaNpaBlI€HUNW HAYKM W TEXHUKHM B 0O0JacTH
Ouonorun U OWOTEXHOJOTWUHU. 3aHATUS 1O JAaHHOM mporpaMme 00€CIeUnBaIOT
OOy4YarIIMMCS  BO3MOXKHOCTh  TOJYYUTh TE€pEJOBble 3HAHUA B  00JacTU
MOJICKYJISIPHON OHMOJIOTHH, OMOXMMHHM M OHOTEXHOJOTHH, INMPAKTHYCCKUE HABBIKH
paboThI HA PA3IMYHBIX BUJAX COBPEMEHHOTO 00OpYAOBaHMS, YMEHHE TUIAHUPOBATh U
peaNM30BBIBaTh KOHKPETHBIE MCCIEAOBATEIbCKUE U MPUKIAIHBIC 3a7a9d, TIOHUMATh
POJIb HAYYHBIX HCCIICIOBAHUN B COBPEMEHHOM MHUPE U 3HAYUMOCTh MEKYHAPOTHOTO
COTPYTHHYECTBA.

OTnUYUTETHLHBIMU OCOOCHHOCTSIMH TIPOTPAMMBI SIBJIICTCS TO, YTO OHA!

- OCHOBaHa Ha TIPHUHIMIIC MOJICIUPOBAHUS MOTHUBHPYIOIICH WHTEPAKTHBHOM
o0pa3oBaTenbHOM cpebl MO/ KOHKPETHBIC YUeOHbIe 3aJja4il C MCTOJIb30BAHUEM
00pa3oBaTeIbHBIX KEHUC-TEXHOJIOTUN U MPOEKTHOTO METOJIa OOYUYeHUsS W JAPYTHUX
00pa3oBaTeIbHBIX TEXHOJOTHUSIX HOBOTO TTOKOJICHHUS,

- HampaBliecHa Ha pa3BUTHE Yy OOyYalOmUXCS YCTOMYMBOTO WHTEpeca K
WHTEJUICKTYaJbHBIM COPEBHOBAHMSIM, OJMMITUATHOMY JBH)KCHHUIO, OCBOCHHIO
COBPEMCHHBIX TEXHOJIOTHA, MPOSKTHOMN JNEATEIHHOCTH, MPAKTHIYCCKUX HABHIKOB B
n30paHHON 00pa30BaTEIbHON 00J1aCTH;

- o0ecrneuynBaeT BBHIOOp OOy4YaOIIMMHUCS  COOCTBEHHBIX  0Opa30BaTEIbHBIX
TPAeKTOpHUA B OOPA30BATEIBHBIX OOBEAMHEHUSX (KBAHTyMaXx) JUISl TIOCTHKEHUS
€CTECTBEHHOHAYYHBIX TUCIUTIINH U MOJTYYEHUS TEXHUICCKUX KOMIIECTCHITUH;

- obecneuynBaeT MOJAEIUPOBAHUE JIMYHOTO OOpPa30BATEBHOTO IMPOCTPAHCTBA
oOydJarommerocss B TpeX «rOPU30HTax» (OTHOCUTEIHHO CaMOCTOSTEIBHBIX
MPOCTPAHCTBAX): y4yeOHOM, 00pa3oBaTelbHO-PE(IEKCUBHOM U COLUAJIBHO-
IPAKTUICCKOM;

- MpeaycMaTpuBacT WHAMBUAYAJIBHBINM IOAXO0J, MOCKOJBKY IeJaror B Y4eOHOM
00bEIMHEHUU BBICTYNAET KAK HACTAaBHUK (THIOTOP), OPTaHU3ATOP, KOHCYJbTAHT,
MOJIepaTop.

Peanusyercs ¢ WCMONB30BAaHWEM BBICOKOTEXHOJIOTHYHOTO OOOpYAOBAHUS
JETCKOTO TexHomapka «KBaHTOpUYM» B yCIIOBHUSX MOTHBHPYIOIIEH WHTEPAKTUBHOU
Cpelbl.

2.4. Leap nporpaMmbl: CO3JaHHE YCIOBUM I YCBOCHUS 3HAaHHU O
METOJ/IOJIOTUU W JOCTIIKEHUSX TE€HHOW  WHXKCHEPUHU, Pa3BUTHUSA IPAKTHYCCKUX
HAaBBIKOB B 00JIaCTU MOJIEKYJIIPHOM OWMOTEXHOJOTUH, CHOCOOHOCTE B cdepe
MPOEKTHOM, NCCIIEA0BATENHCKON U N300PETATENbCKON IEATETbHOCTH.

2.5. 3agaun nporpamMmslI

Oobyuawmue:

- ®opMHupOBaHHE OCHOB IS T[OHMMAaHHUS OWOJOTHYECKUX TIPOIECCOB Ha
MOJIEKYJIIPHOM YPOBHE, YPOBHE KJIETKHA U OpTraHU3Ma.



DOopMUPOBAHUE TIPEICTABIEHUN O BO3MOKHOCTAX UCHOJIb30BAHUSA T€HETUYECKOU
TpaHc(hopMaly OpraHM3MOB JIJIsl pELUICHHs BAXKHEHIIINX IPOOJIeM 4eJI0BEeUeCTBa.
BripaboTka yMeHusi MCHONB30BaTh B HCCIEIOBAaHMHM OOIIEHAay4dHble (aHAIU3 U
CUHTE3, WHAYKLUMS WU JACAyKLHs, CPaBHEHUE) M E€CTECTBEHHOHAYYHBIE METOJbI
(Beimenenuss JJHK u3 kieTok >KMBBIX OpPraHu3MoB, TpaHchopmanuu OaKTepui,
OLICHKU 3((HEKTUBHOCTH TpaHC(OpMaluu, BbIIEIECHUS PEKOMOMHAHTHOrO Oeka
13 0aKTEepuaIbHON KJIETKU U €r0 OYUCTKH).

Pa3zBuBarwimue:
Pacmupenue kpyrozopa o0yyaromuxcsi B 00JaCTH OMOJOTMYECKUX AUCIUILINH.
Pa3Butne crnocoOHOCTH K TBOPUYECTBY U KPEATUBHOMY MBIIIJICHUIO.
Pa3Burre  CIOCOOHOCTH  CaMOCTOSATEIBHO  NPHOOpETaTh C  MOMOIIBIO
MH(OPMAIIMOHHBIX TEXHOJIOTUA M HCHOJb30BATh B MPAKTUUYECKON NE€ATEIbHOCTH
HOBBIC 3HAHUS U YMEHUS B 00JIACTH MOJIEKYJISIPHOM OMOTEXHOIOTHH.
Pa3Butue  CcrocOOHOCTHM  CaMOCTOSITENIbHO  aHANM3UPOBATh  MMEIONIYIOCS
uH(MOpPMAIMIO, BBISIBIATH  NPOOJIEMBbI, CTaBUTh 3aJadyy W  BBIIOJHSTH
CaMOCTOSITEJIFHO WJIM C MOMOUIbIO KOHCYJIbTaHTa JIabopaTOpHble OMOJIOTHYECKHUE
WCCJIEIOBAaHNs IIPU PELIEHUM KOHKPETHBIX 3aJad B OOJIACTH MOJIEKYJISIPHOU
OMOTEXHOJIOTUHU C UCTIOIb30BAaHUEM COBPEMEHHOTO 000PY10BaHUSI.
BripaboTtka ymeHHs (GOpMYyIUpOBaTh BOMPOCH HAYYHOW THUIIOTE3bl, CTABUTH
HCCIIE0BATENBCKYIO LETb.
BripaboTka yMeHuUs MJIaHUPOBATh HAYYHOE UCCIIEOBAaHUE C YYETOM CPOKOB.
BeipaboTka yMeHusT MpOBEPATh JOCTOBEPHOCTb  PE3YJbTATOB  HAYYHOTO
UCCJIEI0BAHMUS.
YMeHrne TpaMOTHO TMPEACTABIATh, JOKJIAAbIBATh U OQOPMISATH PE3YyJIbTaThI
HAy4YHO-MCCIIEIOBATENBCKUX WIIH MPOEKTHBIX PadoT.

BocnurareabHble:
Bocnuranue akTHUBHOM >KU3HEHHOM MO3MIIMH B OO0JACTH NPUPOJOOXPAHHON
NESATENbHOCTHA U COXPAHEHUS 310POBbSI.
dopMHUpOBaHUE U Pa3BUTUE TOJIOKUTEILHOM MOTHBAUUM B Yy4yeOHOW U
npeanpopecCuoOHaIbHON AESTENbHOCTH.
Bocniutanue = OTBETCTBEHHOCTH,  TPYIOJIOOMS,  II€JIEYCTPEMIICHHOCTH U
OpraHU30BaHHOCTH.

2.6. Axpecart nporpamMmal.

JlaHHasi mporpamma mnpeaHa3HaueHa Jid IIKOJbHUKOB 14-18 1er, ycnemiHo

OKOHYMBIINX INPOXOKJICHUE BBOJHOTO MOIYJIS W IPOLIECAIINX SKCIEPTHYIO OLIEHKY
IIPOEKTOB JINOO 7S IIKOJIbHUKOB, MPOIIEIIINX KOHKYPCHBINH 0OTOOp B COOTBETCTBUU C
npasuwiamu T «KBantopuym-51». KonndectBo uenosek B rpynne — 10.

2.7. ®opma peanM3auy MPOrpaMMbl: OUHAas.
2.8. Cpox ocBoeHusi mporpamMmmel: 1 roja, o6bem mporpammsl — 140 gacos.
2.9. ®opMma opraHuzauMu 3aHATHI: UHIUBUIYyaJIbHAs, TIapHAas, TPYIIIOBas,

KOJIUICKTUBHAA.

2.10. Pexxum 3aHsATHIA: 2 pa3a B HEJIEIIO 10 2 aKaJIeMUYECKUX Yaca.



2.11. Buabl y4yeOHBIX 3aHATHH M padoOT: JIEKUUHU, NPAKTHUYECKUE pPadOTHI,
nabopaTopHble pabOThl, CaMOCTOsITeNIbHAsE paboTa B Tpynnax, WHAUBUAYaJbHas
camMoCTosATeNbHasl paboTa, JUCKYCCUH, IIJIaHEPKUY.

2.12. Oxkugaemble pe3yabTaThbl 00y4eHUs

Juunocmmuoie pezyibmamol:

- KPHUTHYECKOE OTHOIIIEHHE K MHPOPMAIIUU U U30UPATEIBHOCTh €€ BOCIIPUATHS;

- OCMBICJICHME MOTUBOB CBOMX JIEMCTBUU IIPU BBINIOJIHEHUHN 3a/1aHUN;

- pa3BUTHE  JIOO03HATEIBHOCTH, COOOpPA3UTEIBLHOCTH  TMPU  BBINOJIHEHUU
Pa3HO00Opa3HBIX 3aJaHUI TPOOIEMHOTO U SBPUCTUIECKOTO XapaKTepa;

- pa3BUTHE BHUMATEIBLHOCTH, HACTOMYMBOCTH, LIEJICYCTPEMICHHOCTH, YMEHUS
IIPE0I0JIEBATh TPYAHOCTH;

- Pa3BUTHE CAaMOCTOATENBHOCTH CYXKJICHUM, HE3aBUCUMOCTH W HECTAHJAAPTHOCTHU
MBILJICHHUS;

- BOCIMTAaHHE YyBCTBA CIIPABEIMBOCTH, OTBETCTBEHHOCTH;

- ¢opmupoBanue nmpodeccHOHaTFHOTO CaAMOOTIPE/IEICHHS, 03HAKOMJICHHUE C MUPOM
npodeccuii, CBI3aHHBIX ¢ OUOTIOTHUEH.

- ¢dopMuUpOBaHHE  OCO3HAHHOTO, YBAXKUTEIBHOTO U  J0OpOXKEIATEIHLHOTO
OTHOILLIEHUS K APYTOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO, KYJIbTYPE;

- OCBOGHHUE COIMAIBbHBIX HOPM, IMpaBUJI MOBEACHHS, posiell U GopM colUaIbHOM
YKU3HU B TPYIIAaxX U COOOIIECTBAX;

- ¢dopMupoBaHHE€ KOMMYHMKATHUBHOM  KOMIETEHTHOCTH B  OOIIEHUU U
COTPYJIHUYECTBE CO CBEPCTHUKAMHU;

- (QopMupoBaHME  OCHOB  JKOJOTMYECKOM  KYyJbTYphl  COOTBETCTBYIOIIEH
COBPEMEHHOMY YpPOBHIO JKOJIOTMYECKOTO  MBILIUIEHUS, PAa3BUTHE  OIbITA
DKOJIOTUYECKH OPUEHTUPOBAHHON pe(IIEKCUBHO-OLICHOYHOW M MPAKTHUYECKOU
JIEATENIbHOCTH B KU3HEHHBIX CUTYaIUAX.

Memanpeomemmnuvie pezynomamol:
Pezynamuenvle ynusepcanvuvie yuednvie oeticmsusi:
- yYMEHHE OCBaWBaTh CIOCOOBI pelIeHUs] TPOOJEM TBOPYECKOIO XapakTepa B
KU3HEHHBIX CUTYAIUsX;
- YMEHHUE IIPUHUMATh U COXPaHATh YUeOHYIO 3aja4y;
- yYMEHHE CTaBUTh Iieib (CO3JaHUE TBOPYECKOM paboThl), IJIAHUPOBATH
JIOCTHKEHHUE 3TOM 1EJIH;
- YMEHHUE IUIAHUPOBATh MOCIEIOBATEIBHOCTh IIArOB AJITOPUTMA JIJISl TOCTUXKECHUS
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- YMEHUE OCYUIECTBISATh UTOTOBBIM U MOLIArOBbIA KOHTPOJIb MO PE3YJIbTATY;
- YMEHHE pa3iauyvarh Croco0 U pe3ynibTaT NeHCTBUS,
- yYMEHHUE BHOCUTH KOPPEKTHBBI B JCHCTBHS B CiIyyae pPacXOXkKIACHUS pe3yJibTaTta
pelieHus 3aJja4i Ha OCHOBE €€ OIIEHKH M yueTa XapakTepa CJIeJTaHHbIX OIHUOOK;
- YMEHHE B COTPYJHHYECTBE CTAaBUTh HOBBIE yUeOHbIC 3a/1a4H;



CHOCOOHOCTh ~ MPOSIBJISITH ~ MO3HABATENBHYIO  MHUIMATUBY B YYEOHOM
COTPYZIHUYECTBE;

CIIOCOOHOCTB a/IEKBaTHO BOCIPUHHUMATH OLEHKY YUYHUTENS U CBEPCTHUKOB;
YMEHHE OLICHUBATH MOJYyYalOIIUNUCS TBOPYECKUU MPOAYKT U COOTHOCUTBH €r0 C
W3HAYaJIbHBIM 3aMbICIIOM, BBIMIOJHATH IO HEOOXOJUMOCTH KOpPPEKUUU JHOO
POYKTa, TUOO 3aMbICIIA.

Tloznasamenvhvle yHusepcanivhvie yueouvie 0eticmeust:
YMEHHE HCIIOJb30BaTh CpeJCTBA HH(GOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTUH ISl PEIIeHUs] KOMMYHHUKATUBHBIX, TIO3HABATCIBHBIX U TBOPYECKUX
3aJ1a4;
yMEHUE OPUEHTUPOBATHCS B Pa3HOOOpa3nn CIIOCOOOB PEIICHUS 3a1a9;
YMEHHUE OCYIICCTBIATh aHaIW3 OOBEKTOB C BBIICICHHUEM CYIICCTBCHHBIX U
HECYIIIECTBCHHBIX IIPH3HAKOB;
YMEHHE MPOBOJIUTH CPaBHEHHUE, KIIaCCH(UKAIHIO 10 3aJaHHBIM KPUTEPHUSIM;
YMEHHUE CTPOUTH JIOTUUECKHUE PACCYXACHHS B (POpME CBSI3U MPOCTHIX CYKICHUMN
00 00BeEKTE;
yYMEHHUE YCTaHABJIMBATh aHAIOTHH, IPUIMHHO-CJICACTBEHHBIC CBS3H;

Kommynuxamusnvie ynugepcanvhvie yuebHvle 0eticmeusi:
yMEHUE apTyMEHTHPOBAaTh CBOIO TOYKY 3pEHUS Ha BBIOOp OCHOBAaHUU U
KPUTEPHUEB TIPH BBIJICIICHUN TIPU3HAKOB, CPABHEHUH U KJIAaCCU(UKAITUU O0BEKTOB;
yMEHUE BBICIYIITUBATh COOCCETHNKA M BECTH JIUAJIOT;
CIOCOOHOCTh MPHU3HABAaTh BO3MOXHOCTh CYIIECTBOBAHUS PA3JIMYHBIX TOYEK
3pEHHU U MpaBa KaKJI0TO UMETH CBOIO;
yMEHUE TUIAaHUPOBATh Y4eOHOE COTPYAHUYECTBO C YUUTEIIEM M CBEPCTHUKAMMU:
OTIPENIENATh eNH, QYHKIMK YIYaCTHUKOB, CITIOCOOOB B3aMMO,ICHCTBHSI;
YMEHHUE OCYIIECTBIIATH MOCTAHOBKY BOIIPOCOB: HHUIIMATHBHOE COTPYIHUYECTBO B
noucke u coope nHpopmanuy;
yMEHHUE pa3peniaTb KOHQIUKTHI: BbIABICHHUE, UACHTHU(PUKALMS MPOOIEMBbI, TOUCK
¥ OICHKA aJbTEPHATHBHBIX CIIOCOOOB pa3pemieHus] KOH(MIUKTA, MPUHATHE
PEIICHUS U €TO peanu3alus;
yMEHHUE YMIPABIATH TOBEJACHUEM TapTHEpPA: KOHTPOJb, KOPPEKIHS, OIEHKAa €ro
JICHCTBUM,
YyMEHUE C JOCTaTOYHOW ITOJTHOTOH W TOYHOCTBIO BBIpaXaTh CBOM MBICIH B
COOTBETCTBHH C 33/1a4aMU U YCIOBUSIMH KOMMYHHUKAIINH;
yMEHUE BJIaJIETh MOHOJIOTHYECKON M TNAJIOTUIECKON (hopMaMu peyw.

Ilpeomemmnuwie pe3yrovmamai:
B pe3ynbTaTe 0CBOEHHUS MPOrpaMMbl 00YUYarOIIHUECs T0JKHBI 3HAMb:
OCHOBHBIC METOJbI CO3/1aHUs OaHKOB TE€HOB M WX WCIOJIb30BAHUE TS
KJIOHUPOBAHHUSI OTJIETIbHBIX T€HOB M aHAJIN3a T€HOMHBIX MTOCJIEI0BATEIbHOCTEM;



- OCHOBHBIC JTambl BBIACIICHUS, TpaHCHOPMAIIUU W KJIOHHPOBAHUS OTICIBHBIX
T'CHOB;

- METOJbI aHaNN3a, UACHTU(UKAIINN TeHOB U UX MPOIYKTOB;

- MPUHIHUIBI KyJTTHBUPOBAHUSI MUKPOOPTAHU3MOB;

- TpaBWJIa pacueTa KOHIICHTPAIIMH PaCTBOPOB;

- TpaBWIa TEXHUKH OE30TMACHOCTH TpH paboTe B MOJCKYISIPHO-OHMOIOTHYECKOM
1abopaTopumu.

B pe3synbraTe 0cBOEHMS POrpaMMbl 0O0YUaAIOLIUECS I0JIKHBL yMenb:

- CaMOCTOSITEJNIbHO MPOBOAUTH MOUCK M aHAIW3 MH(OpManuu B 00JIaCTU T€HHOMH
WHXEHEPUH M OMOTEXHOJIOTMM JJIi MCIOJb30BAHMUS €€ B MPOIECCe Hay4dHO-
MIPAKTUYECKOMN ACSTEIbHOCTH;

- TNPUMEHATH TPAKTUYECKHME HABBIKM JIA0OpATOPHON paboThl C Pa3NUUYHBIMU
OOBEKTaMM, aHAJIU30M U CTAaTUCTUYECKON OOpabOTKOM MOJIyYEHHBIX JIAHHBIX,
YMEHHUEM JIENIaTh BHIBOJBI U 0000IICHUS;

- BBLICJATH IJIa3MHUIHYI0 M TreHoMHyro JIHK, cTaBUTH peakuuu pecTpuKkUuH MU
JIATUPOBAHMUS, [IPOBOAUTH AeKTpoopeTHIecKuit aHaJIu3 JHK,
TpaHc(popMHUpOBaTH KJIETKU OakTepuil, OTOMpPAaTh PEKOMOWHAHTHBIC KJIOHBI,
OTIPEIEIISITh SKCIPECCHUIO TEHOB;

- MPOU3BOJUTH PacCUeThl KOHIIEHTPAIIMM PACTBOPOB M MPUTOTABIMBATH PACTBOPHI
3aIaHHOW KOHLIEHTPALNH;

- BbIpalllMBaTh MMKPOOPraHMU3MbI, MOJIYy4aThb YHUCTbIE KYJIbTYpPbl, TOTOBUTH
MUTATENbHbIE CPEBL;

- COCTaBJISITh MPOTOKOJIBI UCIIBITAHUI COIIACHO 00pasILy;

- coOmrofaTh NpaBuUiia TEXHUKH O€30MacHOCTH NpuU paboTe B MOJEKYJSAPHO-
OMOJIOTHYECKO JTa0OPATOPHH.

B pe3ynbTaTte 0cBOEHUS MpOorpaMMbl 00y4aroIuecs T0JKHbI 81a0emnb:
- TEpPMUHOJIOTHEN B 0071aCTU MOJICKYISIPHON OMOJIOTHH U OMOTEXHOJIOTUY;
- OCHOBHBIMHU METOJIaMH MOJICKYJIAPHOI OMOTEXHOJIOTHY;
- KyJbTypOW €CTECTBEHHOHAy4YHOTO HCCIIC/IOBAHMS, HAaBBbIKAMU IIJIAHUPOBAHUS U
MPOBEJICHUS SKCIIEPUMEHTOB C JKUBBIMU O0bEKTAMH;

- HaBBIKAMH pabOTBl C COBPEMEHHBIM JIA0OPATOPHBIM  OOOPYAOBAHHEM,
XUMHUYECKUMHU PEaKTUBAMU.

2.13. @opmMbl HUTOrOBOIl AaTTeCTAIMU: MHUHU-KOH(DEPEHIUS IO 3alluTe
MIPOEKTOB, BHYTPHUTPYIIIIOBOM KOHKYPC (copeBHOBaHU), Mpe3eHTAIUs
(camonpe3eHTaIus) IPOCKTOB 00YUarOITUXCS.



II1. Y4yeOHbBIN m1aH

3.1. [lepevyensb pa3aesioB, TeM.

1. BBoaHoe 3ansATHE.

2. BBenenue B KOHTEKCT.

3. ITocTraHoBKa 3a1a4mn.

4. OcBoeHue yueOHOTro MaTepuania.

5. ®opMUPOBAHUE CXEMBI U IUNIAHUPOBAHUE DKCIIEPUMEHTA.
6. IIpoBeneHnE SKCIIEPUMEHTA.

7. [Ipe3eHTanus u dKCHepTU3a NOJYYEHHOTO PE3YIIbTATA.
8. [IpencrapiieHre NOJYYEHHBIX PE3YJIbTATOB.

0. [IpoexTrpoBaHME 1Iara pa3BUTHS.

10. PabGora B xalTek-1exe.

11.

Meponpusitus [IporpaMMbl pa3BUTHs 0OMIEKYIBTYPHBIX KOMIIETEHITUI

3.2. Kotu4ecTBO 4acoB MO KaXKA0il TeMe ¢ pa3OMBKOH HAa TeoOpeTHYeCKHE U

NMPpaKTUICCKHUE.

Ne  |HasBanme pasjnesia, TeMbl KosnyecTBo yacos ®opMbl aTTECTALIUN/ KOHTPOJIS

n/m Bcer | Teopu | IIpakTuk

0 s a
1. BBonHoe 3aHsTHE. 4 2 2 HNuctpykrax 1o TEXHUKE
0e30macHOCTH

2. BBeneHne B KOHTEKCT 8 2 6 CocraBienue kapTel paboT

3. [locTaHOBKa 3a1a4n 8 2 6 @opMyIMpOBKa NEPBUYHBIX TUIIOTES

4. OcBoeHue yue6HOro 18 6 12 KoHcnekTrl JIEKITUH, MPOTOKOJIBI
MaTepuaia mabopaTOpHBIX PadoOT

S. DOopMHUPOBAHUE CXEMBI U 18 4 14 Odopmiienne IIPOEKTHOU uJeu,
[IAHUPOBAHKE SKCIIEPHUMEHTA COCTaBJieHHME  KaJeHJIApHOro  IJIaHa|

[IPOEKTa

6. [IpoBeneHue sKCIEpUMEHTa 36 6 30 [TIpoTokombl Uccae0BaHUIM

7. [Ipe3eHTanus u dKkcnepTusa 12 2 10 BryTpeHHs4 3amura NpoeKToB
MOJIy4€HHOTO pe3yibTara

8. [IpencraBienue noaydeHusix | 10 2 8 BHemHsAs 3ammra npoeKToB
pe3yJIbTaTOB

0. [IpoekTupoBaHue mara 6 2 4 [[nan-rpaduk nanpHEHIIeH peamn3amum
pa3BUTHS [IPOEKTa
Pa0Gora B xalTek-1iexe 10 - 10 Maket npoekra




Meponpustust  [Iporpammsi| 10 - 10 Pabota Hajg  KeHc-3alaHUAMHM  OT|
pa3BUTHS  OOIIEKYJIbTYPHBIX dbeneparbHOTO onepaTopa
KOMIIETEHLINI

Toro 140 28 0

IV. Conep:xanue nzyuyaemoro Kypca

4.1. KpaTrkoe omucaHue TeM NPOrpamMmbl (TeOPeTHYECKHX M NMPAKTHYECKHX
BU/IOB 3aHATHI ¢ YKa3aHHEM YacCOB).

Tema 1. BBoanoe 3ausitue. 4 yaca.

TpeOGoBanusi, mnpenbsiBasieMble K OOydYammMMcs. TexHuKa Oe30MacHOCTH.
3anoJHEeHNEe aHKET BXOJAHOIO TECTUPOBAHUS.

Tema 2. BBegeHne B KOHTEKCT. 8 yacoB.

[IpocmoTp MoOTHBaIMOHHOTO MaTepuana. TpeboBaHus K mTpoekTy. lIpoekt wu
WCCICJOBAHUE KAK IIyTH CO3JaHHs HOBOTO. bHOATHMKA IIPOEKTHOW JNESITENBHOCTH.
CrpykTypa npoexra.

Tema 3. IloctanoBka 3aga4yu. 8 yacos.

®opMynupoBKa MpoOJEMbl, MOJAHMMAEMOM B MOTHUBALMOHHOM Marepuale,
00CyX/IeHHE CYIIECTBYIOIIUX CIOCO00B ee pemieHus. [locTaHOBKa MPOEKTHON 3amayu.
Pacnipenenenue posnen B IPOEKTHOM TPYIIIE.

Tema 4. OcBoenne yueOHOro marepuaJja. 18 yacos.

JIeKIIMOHHOE W CaMOCTOATEIIBHOE OCBOEHUE TEOPETUYECKOro Marepuana.
OtpaboTka MNPaKTUYECKUX HABBIKOB — HCIOJIH30BAHUE ABTOMATUYECKHUX J[03aTOPOB,
amrundukaropa, neHTpudyr, pabora B JaMHHApHOM OOKCe OMOJIOTMUECKOW 3allHTHI.
dopMupoBaHUS HABBIKOB pabOThl Ha  CIEKTPO(YOTOMETPE, BBHICOKOCKOPOCTHBIX
neHTpudyrax, HUCHOJb30BaHME  TepMOCTaTa W  aBTOKJIaBa 1mpu  pabore ¢
MHKPOOPTraHU3MaMHU.

Tema 5. @opmupoBaHue cXeMbl U IVIAHMPOBAHHUE IKCIIepuMenTa. 18 yacos.

OCHOBHBIE KOMIIOHEHTHI KU3HEHHOTO IUKIJIAa TpoekTa. [lmanupoBaHue mNpoekTa.
[locTaHoBKa LenM W 3a7ad, BEIOOP METOJNIOB, ONPEIEICHUE OXUIAEMBIX PE3YJIbTATOB U
MpOAyKTa npoekTa. KaleH1apHbIi IJ1aH TPOEKTa.

Tema 6. IIpoBenenue 3xcnepumenTa. 36 yacos.

[locTpoenne Mojaenu HKCIEPUMEHTa W €ro peanuszanusi, cOOp MaHHBIX, HX
00paboTka, popMHpoOBaHUE BHIBOJIOB.

Tema 7. IIpe3eHTanius U IKCNEPTU3A MOJTYUYEHHOT 0 pe3yjbTarTa. 12 yacos.

[TogroroBka cnaiijoB W TEKCTa MPE3CHTALMU JJIS  3alIUThl  IPOEKTA.
CobecenoBanne. 3amuTa IpOEKTa BHYTPH 00pa30BaTEIbHONW OpTraHU3AIMH MPU YYACTUU
DKCHEPTHOW IPYyIIIBI.

Tema 8. IIpeacrasiieHue nMoJIy4eHHbIX pe3yabTaToB. 10 yacos.

Odopmnenre mpoeKTHON HOKYMEHTAllUU. Y4acTue B KoH(pepeHiuu. BricTymienue
C JOKJIQJOM. YUYacTHE B BBICTABKE MJIM COPEBHOBAHMSIX.

Tema 9. IIpoekTupoBanue mara pa3BuTus. 6 4acos.

[IpopaboTka M mMepeocMBbICIEHUE PEe3yIbTAaTOB PabOThl A HAXOXKACHHUS MyTel
Pa3BUTHS MPOEKTA U MEePEXo/ia Ha CIETYIOUINI MOIyJIb 00yUYeHHUs

Tema 10. Padora B xaiiTek-uexe. 10 yacos.



Brimonnnenne paboT 1o MaKeTUPOBAHUIO U MU3TOTOBIICHUIO MOJIEJIEH MPOEKTa.

Tema 11. Meponpusitua IIporpammsbl pa3BuTUfi  00LIEKYJIbTYPHBIX
kommnereHuui. 10 yacos.

Yyacte B MEXKBAaHTOPUAHCKUX, KBAaHTOPHUAHCKUX H BHYTPHUKBAHTYMHBIX
MEpONPUSATUSIX, HAMPABICHHBIX Ha (OPMUPOBAHME 3HAHUM U HABBIKOB T'yMaHUTApPHOU
HAMpaBJICHHOCTH.

V. KoMIuieke opranu3alfMOHHO-IIearoru4eCKux yCcJa0BHH

5.1. KanenpapHsiii yueOHbIi rpadpuk (mpuiiokeHue 1 k mporpamme)

5.2. PecypcHoe o0ecnieyeHHe IPOrpamMMbl:

- MATEPHAJIbHO-TEXHHYECKOe o0ecnedyeHmne

JUia npoBeneHus JEKLM, CEMUHApOB MNPEIyCMOTPEH KaOWHET, OCHAILEHHBIN
KOMIIbIOTepHOU TexHukoM, He meHee | [IK Ha 2 ydeHuka, TPOEKTOPOM, 3KPAHOM,
MarHUTHO-MAapKEPHOH JTOCKOW, MarHUTHO-MAapKEPHBIM (IIUI-YaPTOM.

JlaGoparopubie 3aHaTHS Kypca “OCHOBBI TEHHOM WH)XEHEPUU TPOBOJSTCS B
y4eOHoi 1abopaTopuu, MpeaHa3HAYeHHOW 7Sl MOATOTOBKU M TIPOBEICHUS MOJIEKYJISIPHO-
OMOJIOTUYECKUX uccienoBanuii. OOopynoBaHME M TEeXHHKa pPabOT B yuyeOHOM
nabopatopur  JOJDKHBI ~ COOTBETCTBOBATH  TPEOOBaHUSM,  MPEABABISAEMBIM K
IIPOM3BOJICTBEHHBIM U JIPYTUM JIa0OPATOPHUSIM COOTBETCTBYIOLIETO POQUIIS.

B cocraB yueOHOU maGopaTopuu BXOIAT: KOMHATa JJIs HCCIACAOBAaHUM-3aHSTHIA,
aBTOKJIaBHAs (CTEpMIIM3AIMOHHAs); MOEYHas, OO0OpyIOBaHHAs [UIsl MBIThsl TOCYIBI;
Ipenaparopckas, I/€ MPOBOAAT IOATOTOBKY Ja0OpaTOpHOM MOCYyABl W XPaHAT
IIATATEJIbHBIE CPENbl; MAaTepHATbHAsA KOMHATa — JUIsl XPAaHEHWs 3aIlacOB PEAKTHBOB,
MOCY/Ibl, annapaTypsl, IpUOOPOB, X035UCTBEHHOIO0 MHBEHTapsl. /{151 mpoBeieHrs MOCEBOB,
CTEpUJIbHOM DAa3JIMBKH Cpell U APYruxX paboT ¢ COOJMIOJEHHEM MpaBHJI aCENTUKH B
MOMEIICHUH JIJIsl UCCIIeIOBAHUN YCTAHOBJIEH OOKC-JIaMUHap.

VY4eOHO-MeToIUYECKHE CPEJCTBA O0YUECHHUS:

[IpumensieMoe Ha 3aHATUAX IUJAKTUYECKOE M yueOHO-METOuUYecKoe obecreueHme
BKJIFOYaeT B ce0s DJIEKTPOHHbIE YYEOHUKH, CIPABOYHBbIE MAaTe€pUaldbl U CHUCTEMBI
ucnoias3zyemsbix [Iporpamm, MuTepHer, paboune TeTpaau 00ydarommxcs.

- crlenuaJibHOe 000pyI0BaHuUeE:

bokc abakrepuansnoit BAB ITILP-"Jlamunap-C"
Munu-tieatpudyra «Minispiny
Munu-tieatpudyra/Boprekc «Mukpocnua FV-2400»
[Tepconanbubiii BopTeke «V-1 plusy

Acmmparop «BS-040108-AAG Biosan»

Tepmoctat TBeprorenbublii TT-2-«Tepmur»
AmmupukaTtop (Tepmouukiep) « Termix»
Cnextpodorometp «NanoPhotometer NP80»

9. MukKpoBOIHOBAs M€Yb

10.Kamepa st snexkrpodopesa

11.YcTounuk nutanus 1yist jekTpodopesa «bhy»
12.Cuctema renb-gokymeHTrpoBanus «Vilber Lourmat Bio-Print-CX4/20M»

A e



13.T'omorenuzarop ynbTpazsykooit UP200St
14. ABTOMaTHueckas numeTka
15.HakoHeyHUKH AJ11 aBTOMAaTUYECKUX MTUTIETOK
16.ITpomMbIBasiKa
17.1Tpo6upku tuna Eppendorf

18.11ITaTuBEI 17151 MUKPOIIPOOUPOK
19.110taTuB noacTaBKa A1 aBTOMAaTUYECKUX IMUIETOK

- ”H)OPMAITMOHHO-METOoANYecKoe obecneyeHne

(e HazBaHue DopMbI TexHoJiorust MeTtonbi u | Bosmoxknbiii | Texnuueckoe | dopma
pa3nena, OpraHU3aINH OpPraHM3alUM | MPHEMBI JUIAKTHYECK | OCHAIIIEHHE OTCJIE;KUBAHUS
TeMBbI Y4eOHbIX 3aHATUI paboTsI ¢ | Wil MaTepuaa | 3aHATUS u  (Puxcauumn
3aHATHI YJAIuAMACS pe3yabTaToB
Bsoanoe Jlexuus, Tpamumonnsl | = CioBecHbIe IIpesentamus, | Kommbrotep, YcrHblit onpoc
3aHATHE. MpaKTHYecKas € TEXHOJIOTUM | METOJBI BHZIEO TIPOEKTOP
paborta (ycTHOC
H3II0KEHHUE);
- Harmsgusie
METOJIbI (METOJT
JIEMOHCTpALUii,
MeTO
WJUTIOCTPAITHIA);
BBenenue B CamocrosarensHa | KommbiotepH - Cnose | Buneo, KommsroTep, Vuactue B
KOHTEKCT s pabora B | bIe CHBIE METO[Bl | MPE3CHTAIMH, | MPOEKTOp, JUCKYCCHH,
rpyImmax, TEXHOJIOTHH, ( muckyccust) KOMIIBIOTEpHBI | (hymmapt 3almTa
JVICKYCCHS TIPOEKTHBIC - Merton | € CHMyIAIMHM | MarHUTHO- JOKJIaga
TEXHOJIOTHN Bl UT.I. MapKEpHBIH,
MPOOIEMHOTO (momacrepel,
oOydeHuns (oroarmapar
(4acTi4HO-
TTOVICKOBBIH,
HCCIIEIOBATEIBC
K,
ITO3HABATEIHHO
e mpobieMHOe
H3JTI0XKCHUE,
JMATIOTHYECKOe
npobieMHOe
H3JI0KCHHE, )
[TocTanoBka Jlexuus-6ecena, | IIpoexTHbie - Cnose | Ilpesentanum | Kommbrotep, Cocrasnenue
3a1auu. JUCKYCCHS TEXHOJIOTHH, CHBIE METOJBI TIPOEKTOP, KapTsl padoT
TEXHOJIOTHI (becena, ¢mmaapT
COTPYAHHUYECT | IMCKYCCHS) MAarHUTHO-
Ba - Meron MapKepHBbIH,
Bl (momacrepel,
Ipo0IIEMHOTO (oroarmapar
00ydJeHus
(coobmaroriee
H3JI0XKEHHE ¢
JIeMEHTaMHU
MPOOIEMHOCTH,
JTNATIOTHYECKOe
poOIIeMHOE
U3JI0KEHHE,
METOJ] KCHCOB)
OcBoenue Jlexus, Tpammwionss! | = CioBecHbIE [pezentamm, | Kommbrotep, Pewenue
yueOHOro TIPAKTHYECKast € TEXHOJIOTHH, | METOMEI BHJICO, TIPOEKTOP, 3azad,




MaTepHaa. pabora, TEXHOJIOTHU (yctHoe KOMIIBIOTEpHBI | (hymmiapt COCTaBJIEHHE
naboparopHast Pa3BUBAIOILIET | M3JIOXKEHUE, € CHUMYJSIIMM, | MarHUTHO- CXEMBI
pabora, 0 o0ydeHwus, | oObsICHEHHE, TPOTOKOJIBI MapKepHBIH, IKCIIEPUMEHTA
CaMOCTOSITETbHA | TEXHOIOTHHI JVCKYCCHSI); OTIBITOB, ¢oroarmapar, | M0  CO3IaHMIO
s pabora B | mudpdepenmmp | - Harmsmaple | kaproukm ¢ | 0OOpyZOBaHWE | TPAHCTEHHOTO
rpymmax OBAHHOTO MeTOo/Ibl (METO/1 | 3aJadaMu U151 OpraHu3Ma,

00yueHnst JE€MOHCTpanui, MOJIEKYJIIPHO- | COCTaBJICHHE
METOJ OMOJIOTMYECKH | MPOTOKOJIA
WILTFOCTPAIH; X pabor, | nmaboparopHOi
IIpUEMOB XUMHYECKUE paboThI
paboThI Ha PEaKTHUBBI,
000pyI0BaHUU KJICTOYHbIE
) KYIETYpEL
- Mertonapbl
MIPaKTHYECKOTO
oOydeHus
(;mabopartopHbie
, TPaKTHYECKHE
paboThn)
- Meronsl
MpoOIEMHOTO
00ydJeHUs
(qacTraHO-
TTOVICKOBBIH,
HCCIIeI0BATEIbC
Kuif)

®opmupoBanu | Jlekuus, [IpoextHble - Crnose | [pesentamm | Kommbtotep, OdopmieHne

€ CXEMBI U CaMOCTOSITETIbHA | TEXHOJOTHH, CHBIE METOZBI TIPOEKTOP, MIPOEKTHOMN

IUIAHUpOBaHUe | 1  paboTa B | TEXHOJIOTHH (becena, ¢drmrmaapt UJEeH,

SKCICPUMEHTA | TpYyIHITax COTPYJHHYECT | THCKYCCHS); MAarHUTHO- COCTaBJICHHE

Ba - Harus MAapKEpHBIH, KaJICHIapHOT O
JIHBIE METOBI (nomacTeppl, | IUIaHa MpoeKTa
(meton (horoanmapar
JEMOHCTpaLH
)i
- Merton
Bl
IPOOIEMHOTO
00y4JeHUs
(gacTuuHO-

TIOMCKOBBIH,
HCCIIEIOBATEIHC
Kuif)

[IpoBenenue NupuBuayansHa | IlpoexTHbie - Cnose | I[pesenrampm | Kommbrotep, Vyactue B
9KCIIepUMEHTa | 51 paboTa, paboTa | TEXHOJIOTHH, CHBIE METObI TIPOEKTOP, «TUTaHEPKAX»
B rpymmnax, | TeXHOJIOIUH (becena, Gummyapt
«TUTaHEPKI» COTPYIHHYECT | TUCKYCCHS); MAarH|THO-

Ba - Harns MapKEpHBIH,
IHBIE METOABI (romactepel,
(meton (oroarmapar
JEMOHCTpaLUi
)

- Merton
Bl

po0IIEMHOTO
oOydeHus

(gacTiaHO-

ITIOKCKOBEIH,

HCCIIEZIOBATEIEC
Kiif)

IIpesenrarmus | CamoctostensHa | IlpoexTHble - Crnose | Ipezenramm | Kommbrotep, Onwucanue




MU IKCIEpTH3a
MOJY4EHHOTO
pe3yJbrara.

s pabora B
rpynmnax,
JUCKYCCUS

TEXHOJIOTHH,
TEXHOJIOTHH
COTPY/IHAYCCT
Ba

CHBIC METOJIBI
(becena,
JUCKYCCHS);

- Harns
IHBIE METOIBI
(Meton
JIEMOHCTpaLUi
)
- Merton
bl
po0JIEMHOTO
oOydeHuns
(coobmaromee
U3IOXKCHAE C
JJIEMEHTaMHU
MPOOJIEMHOCTH,
JTUAJIOTHYECKOe
pobeMHOe
U3II0KEHNUE)

HIPOEKTOP,
Gmmuapt
MarHuTHO-
MapKepHBIH,
(momacrepel,
¢oroarmapar

CXEMBI
perieHus,
ydacTue B
JIVICKYCCHH

[IpencraBnenu
€ MOIYYEHHBIX
pe3yIbTaToB.

Kondepenrms

[IpoexTHbIe
TEXHOJIOTHH,
TEXHOJIOTHI
COTPYJHHYECT
Ba

- Crnose
CHBIC METOJIBI
(Oecena,
JUCKYCCHS);

- Harnsa
JTHBIE  METOIBI
(meton
JEMOHCTpaLUi
)i

- Meron
BI
po0IEMHOTO
00ydJeHUs
(coobmaromee
U3JIOKEHHE  C
JJIeMEHTaMHU
MIPOOIIEMHOCTH,
JTNATIOTHYECKOE
npoOieMHOe
U3II0KEHUE)

IIpe3enrtam

KommnsroTep,
HIPOEKTOP,
¢rmmaapt
Mar"HuTHO-
MapKepHBIH,
(hmomacrepel,
¢oroarmapar

IIpe3enTanus
TpOeKTa

IIpoexTuposa
HHE mara
pasBHUTHSL.

CaMOCTOsITeNIbHA
s pabora B

rpyImax,
JVCKYCCHS

IIpoextHble
TEXHOJIOTHH,
TEXHOJIOTHHI
COTPYIHHYECT
Ba

- Crose
CHbIE METOHBI
(becena,
TIVICKYCCHS);

- Harns
JHBIE METOMbI
(meton
JEMOHCTpaLUH
)i

- Merton
BI
MPOOIEMHOTO
00y4JeHus
(coobmarormiee
U3JIOKEHHE  C
JJIEMEHTaMHU
MIPOOJIEMHOCTH,
JIHAJIOTHIECKOe
poOIIeMHOE
H3IT0’KEHNE)

IIpe3enrawu

Kommnsrotep,
TIPOEKTOP,
(rmmaapt
MArHUTHO-
MapKepHBbI,
(romacrepel,
(oroarnmapar

CocraBienue
mana-rpaduka
najgbHeHIen
peamu3arm
MPOCKTA

O -

Pa6ora B hi-
tech niexe

NupuBuayanbHa
s pabota

IpoexTHble
TEXHOJIOTHHI

Harnannasie
METOJIbI (MEeTO

Co3nmanue
MakeTa




JIEMOHCTpalInH, o0bekTa
NIpUEMOB
pabdoThI Ha
obopynoBaHUH,
METOJ
HarJISJHOTO
MO/ICTTMPOBaHU

1 | Mepompusrus
1 | IIporpamMmbl

pa3BUTHUA

HBIX

0OIIEKYyIBTYp

KOMIETEHIHI

)

®opmbl U BUIbI KOHTPOJIS

Jluacnocmuxa yghghexkmuenocmu odpazoeamenvrnozo npoyecca.

B TeueHue yueOHOro roja Mo ONPEAECICHUID YPOBHSA YCBOEHHUS IPOrPaMMBbI
YYAIIUMHUCS OCYIIECTBIISIFOTCS AUATHOCTUYECKUE CPE3BI:

BXonHOW KOHTPOJIb — TECTUPOBAHME, MPOBEPSIONIEE YPOBEHb 3HAHUN B 00JIacTU
TEeHETHKHU U MOJIEKYJISIPHOU OMOJIOTHH.

H[}OMC)KyTOLIHaSI aTTeCTallusgd IIPOBOAUTCA B BHJC KOH(i)CpGHIII/II/I, Ha KOTOpOﬁ

MMPOUCXOIUT 3alllUTa KEMCOB.

Pe3ynbTaThl KOHTPOJISI PUKCUPYIOTCS B TUATHOCTUYECKOM KapTe.

Beoonasa ouaznocmuka

Marepuansl TectupoBanus cM. B [Ipunoxenun 1.
Kpurepun onieHKr BBOJIHOW IMATHOCTUKMU:

Huskuii  yposenv — TPOIEHT TPaBUIBLHO BBITIOJHEHHBIX TECTOBBIX 3aJIaHUN
coctaBisaeT 60 % u HIDKE.

Cpeonuii yposeHvb — TPOILEHT TPABWIBHO BBITOJTHCHHBIX TECTOBBIX 3aJaHUMN
coctaBisieT 61-79 %.

Buicoxuii yposenvb — TIPOIICHT TPABUIBHO BBIMOJHEHHBIX TECTOBBIX 3aJaHUN

coctaBiigeT 80 % ¥ BEIIIIE.

Ouenka yposneii 0c60eHUsL M0OYA
Kputepuu OLIeHKH YPOBHEN OCBOEHHUSI MOTYJIECH:

YpoBHH ITapamerpbl Iloka3zaTesn
Boicokmii TeopeTnueckue OO0y4arommiicsi OCBOMJI MaTEpHaJl B IIOJTHOM O0BEME.
YPOBE€HDL 3HAHUA. 3HaeT W NOHUMAaeT 3HAYEHUE TCPMHUHOB, CaMOCTOATCIBHO
(80-100%) OPUEHTUPYETCSA B COEPKAHUU MaTepHrasa 1o TEMaM.
yYallUKCs 3aUHTEPECOBAH, IPOSBIIAECT YCTOMYUBOEC BHUMAHUE K
BBIINOJIHEHUIO 3aJaHUH.
IIpakTrnueckue CriocobeH NMpUMEHSTh MPAKTUYECKHE YMEHHS M HaBBIKH BO

YMCEHUA 1 HAaBBIKH.

BpEMA  BBIIIOJIHCHUA CaMOCTOATCIIBHBIX 3aI[aHI/II‘/'I. Pa60Ty
BBITIOJIHACT C CO6JIIOI[€HI/ICM MMpaBuUJI TCXHUKHU 6C3OHaCHOCTI/I,
AKKypaTHO, IOBOJUT €€ 10 KOHIIA. MosxeT OLCHUTDL PC3YJIbTAThI
BBITIOJITHCHUS CBOCTO 3aJaHUA U JAaTb OLCHKY paGOTBI CBOCT'O
TOBapHUIld.

Cpeannii
YPOBeHb

Teopetnueckue
3HaHUS.

VYyammiics ocBows 0a30BbIe 3HAaHUS, OPHEHTHPYETCS B
COJIepKAaHUU MaTepuajia 1o TeMmaM, MHOrja oOpaiaercs 3a




(50-79%)

MOMOLIBIO K TENarory. Y4Jaluics 3auHTEpECOBaH, HO HeE
BCErJa MpOSBISET YCTOMYMBOE BHHMMAHHE K BBHITIOJIHCHUIO
3a7aHusl.

[IpakTnyeckue

YMCHUA 1 HABBIKU.

Brnageer 6a30BbIMH HaBbIKAMH M yYMEHHMSIMHM, HO HE BCerja
MOXET BBITIOJIHUTH CAMOCTOSITENIbHOE 3aJJaHuE, 3aTPYIHSACTCA U
IPOCUT OMOIIM Tenarora. B pabote nomyckaeT HeOpeKHOCTb,
JIeJIaeT OIMUOKU, HO MOXKET YCTPaHWTh HX TOCJIEC HABOJSIINX
BOINPOCOB WJIM CaMOCTOATENbHO. OLEHUTH pe3ysbTaThl CBOEH
JIESITEIbHOCTH MOXKET € IIOJICKAa3KOM Iearora.

Huskmnii | Teopernueckue Bnageer MHHUMAanbHBIMH — 3HAHUSIMH, OPHEHTHpYETCS B
YPOBEHb | 3HAHWS. COZICP)KAHMM Marepuajia MO0 TeMaM TOJBKO C  MOMOIIBIO
(MeHbIIIE rexarora.
50%) IIpakTrnueckue Biageer  MUHMMaIbHBIMM  HA4aJIbHBIMH  HaBBIKAMU U
YMEHUS U HaBBIKH. | YMEHUSIMH.  YUaIUMics CHOCOOCH  BBIMONHATH — KaXKIYIO
ONepanyrIo TOJBKO € MOJCKA3KOM Iegarora win topapuuiei. B
paboTe momyckaeTr rpyOble OMIMOKH, HE MOXKET WX HAWTH HX
Jaxe Tociie yka3anus. He crmocoOeH caMOCTOSATENIbHO OLIEHUTh
pE3yJIbTaThl CBOEH pabOTHI.
Céoonasn mabauya pezyibmamos 00yueHus
NnO 0ONOJIHUMENbHOU 00UEe00pPa308amelbHOll NPOZPaAMME
«OCHOBbI 2eHHOTL UnsIcenepuu)
[lenaror non. oopazoanus Mkko H.B.
rpymma Ne
Ne dU OrieHKa TEOPETHYECKUX Onenxa Hroroas onerika
n/n oOyuarorierocs 3HaHUU TPAKTHHACCIHX
YMEHH ¥ HaBBIKOB
1.
2.
3.
4.
5.
6.
7.

Ilokazamenu océoenusn 00NOJIHUMENbHOU 00ULEOOPA306AMENbHOI RPOZPAMMbL
VYpoBHM 0CBOEHUS MTporpamMmmel (B %):

Hwuzkun

Cpennuii

Bricokuit

VL

Cnucok Jqureparypbl

Cnucok ucnoib30BaHHOM JUTEPATYPbI: (U1 efarora)

1. benoa T. I. MHccmemoBarenbckass M IPOEKTHAs ACATEIBHOCTh YYalluXcCs B
COBPEMEHHOM

oOpazoBanun // W3Bectus Poccuiickoro  rocynapcTBEHHOTO




nenaroruyeckoro yuusepcutera um. A.W. I'epuena, 2008. — Bemmyck Ne 76-2. — C. 30
- 35.

. buoxumus : yueOnuk / mox pen. E. C. CeBepuna. - 5-¢ u3n., ucnp. u jom. - M. :
I'SOTAP-Menua, 2015. — 768 c.

. buceposa H.M. Mertoasl Bu3yanuzaiuu OUOJIOTUYECKUX YIBTPACTPYKTYp. — M.:
H3narensctBo «k KMK»y», 2013 — 104 c.

. bykatos B.M., EpmoBa A.Il. HeckyuHbie ypoKu: OOCTOSTEIBHOE H3JI0KEHUE

COIIMO/UTPOBBIX TEXHOIOTHI o0yueHwms. [locodue s yuanureneit Gu3nKu, MaTEMaTHKH,
reorpadun, ouongorun u xumuu. — CI16.:IllxonpHas aura, 2013. — 240 c.

. I'yce M. B. MukpoOuonorusi: Y4eOHUK AJig CTyA. OMOJI. CHENUaIbHOCTEH BY30B /
M.B. I'yces, JI. A.MuneeBa. - 4-e uzj., crep. - M.: 3narenbckuii HeHTp «AKagaeMus»,
2003. - 464 c.

. Hxepaneng M. ®annep, Jlennnc [unac . MonexkynspHas Ouonorus KiaeTku — M.:
bunom, 2011 — 256 c.

. Kysnenor U. H. Hayunoe uccienoBanue: MeToauka mpoBeaeHUs U oopmieHue. —
M.: U3pnarenscko-Toprosas kopnopanus «/lamkos u K», 2004.

. FOmxoB A.H. Y4eOHble IPOEKTHI HA MaTEpHUaJIe €CTECTBEHHOHAYYHbIX AUCUMIUIMH. U3

Meroauueckoro ombiTa mnporpammbel «llkonenas Jlura POCHAHO». — CII6.:
[IIxonsHas nmura, 2015. — 106 c.

Cnucok pekoMeHayeMoi JuTepaTypbl: (JUIs1 00yJaroNIUXCs U POJUTEIICH)
buoxumus : yueOnuk / mox pena. E. C. CeBepuna. - 5-¢ u3a., ucnp. u jaom. - M. :
I'D0TAP-Menua, 2015. — 768 c.
bucepopa H.M. Meroasl Busyanuzalud OHOJOTHYECKUX YIBTPACTPYKTYp. — M.:
MznarensctBo « KMK», 2013 — 104 c.

['yce M. B. Mukpobuonorus: Y4eOHUK i CTyJ. OMOJ. CHENUaIbHOCTEH BY30B /
M.B. I'yceB, JI. A.MuneeBa. - 4-e¢ wusn., crep. - M.: M3narenbCkuil LEHTP
«Axagemus», 2003. - 464 c.

Jlxepaney M. @amnep, Hennuc unac . MonekynsipHas Ouosiorust kiaetku — M.:
bunom, 2011 — 256 c.

Kysnenos . H. HayuHoe uccnenoBanue: METOAMKA MPOBEACHUS U 0hOpMIICHUE. —
M.: U3narenscko-Toproas kopropanus «Jlamkos u K», 2004,

JleonToBuu A. B., Kamauuxuna O. 1., O6yxoB A. C. Tpenunr «CamMoCTOSTEIbHBIC
HCCJICIOBAHUS IIKOJIBHUKOBY. — M., 2003.

MuxkpoO6uonorus: Meroaudeckoe nmocodue s 10-11 kimaccor/ AWM. Herpycos, U1.b.
Korora.-M: bunowm. JIaboparopus 3nanuii, 2013

Muxkpobuonorus: npaktukym st 10-11 xmaccoB AWM. merpycos, U.b. KoroBa —
M.:BUHOM, JlaGopatopust 3uanuii, 2013

[TpuHIUTIBI 1 METOIBI OMOXUMHUN U MOJIEKYJISIPHON OMOJIOTHH [ DIEKTPOHHBIA pecypc]
/ pen. K. Yuncon u JIx. Yonkep ; mep. ¢ aHri—2-¢ uzfd. (dJ.).—JEKTPOH.
TekcToBble AaH. (1 daitn pdf : 855 c.).—M. : BUHOM. Jlaboparopus 3Hanui, 2015.
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VII. Ilpunoxenust

IIengaror: Mxxo H.B.
KonunuectBo yueOHbIX Henemb: 36
PexxuMm npoBeaeHust 3aHATHN: 2 pa3a B HEJEIIO 10 2 Jaca

[Ipa3aHUYHBIC U BBIXOJAHBIE JHU (COTJIACHO TOCYAapPCTBEHHOMY KaJICHIAPIO)

01-8.01 2018, 08.03.2018

KanukynspHbIil IepuoI:
- 3uMHHE KaHUKYJIbI — ¢ 30 nexabps 2017 roga mo 8 ssuBaps 2018 roxa;

- JIeTHHE KaHUKYJbl — ¢ 1 uroHs o 31 asrycra 2019 rona.

Bo BpEMA OCCHHUX, 3MMHHUX U BCCCHHUX KAaHUKYII B O6T>CI[I/IH€HI/I$IX 3aHATHUA

Hpuaoxenue 1

Kanennapublii yueOHb1i rpadguk

IIPOBOJATCA B COOTBCTCTBUU C y‘-Ie6HBIM IIJIaHOM, JOIIYCKACTCA U3MCHCHUC PACIIMCAHMA.

No | Mecsar | Yucn | Bpems ®opwma 3anatus | Kon- | Tema 3ausatus Mecto ®dopma
n/ 0 POBEICHU BO MIPOBEIEHH | KOHTPOJIS
I s 3aHATUS 4yaco s
B
1 centsiop | 19 16.30 — | Jlekuus, 2 Bsoanoe buokBanty | YcTHBIM
b 18.10 MpaKkTU4ecKas 3aHSITHC M, ka6. 120 | ompoc
pabora
2 centsiop | 21 18.20 — Jlexuusa-6ecena, | 2 Bgojanoe buokBanty | Yuactue B
b 20.00 TMCKYCCHUs 3aHsTHE M, ka6. 120 | AUCKyccuu
3 | cents6p | 26 16.30 — CamocrosiTensH | 2 Beenenne buokBanty | Yuactne B
b 18.10 as  pabora B KOHTCEKCT M, ka0. 120 | quckyccum
rpymnmnax,
JMCKYCCHUs
4 | centsiop | 28 18.20 — CamocrosTensH | 2 Bgenenue B buokBanty | Yuactue B
b 20.00 as  pabora B KOHTEKCT M, Ka0. 120 | AHCKyCCHHU
rpymnmnax,
JMCKyCCHUs
5 | okrsa6ps | 3 16.30 — CamocrosTensH | 2 Beenenue B buokBanty | Ydactue B
18.10 as  pabora B KOHTEKCT M, ka6. 120 | guckyccuu
rpyImax,
JMCKyCCHs
6 | okTs0pB | 5 18.20 — CamocrosTensH | 2 Beenenue B buoksanty | Yuactue B
20.00 ast pabora B KOHTEKCT M, kab. 120 | auckyccun
rpymnmnax,
JCKYCCHUS
7 | oxTsi6ps | 10 16.30 — CamocrositensH | 2 [ToctanoBka buokBanty | Ydactue B
18.10 ast pabora B 3aa4n M, kab. 120 | auckyccuu
rpymnmnax,
IMCKYyCCHs
8 | okTs6pp | 12 18.20 — CamocrositensH | 2 ITocTanoBka buokBanTy | Yuactue B
20.00 as paboTa B 3aa4u M, ka6. 120 | guckyccuu
rpyImnmnax,
IUCKYyCCHs
9 | okrsabps | 17 16.30 — CamocrosTensH | 2 [ToctanoBka buokBanty | Ydactue B
18.10 ast pabora B 3aJ1aun M, kKa6. 120 | guckyccuu

rpymmax,




JAUCKYCCUA

10 | oxTs16pp | 19 18.20 — CaMocCTOsITeNTbH ITocTanoBka buoksanTy | Yuactue B
20.00 as pabora B 3a7a49K M, kab. 120 | guckyccuu
rpymnmnax,
JIUCKYCCHS
11 | oxTs6ps | 24 16.30 — Jlexuws, OcBoenue buokBanty | CocraBieHu
18.10 nabopatopHast y4eOHOro M, ka6. 120 | € HpoToKoIa
pabora MaTtepuana n1abopaTopHO
1 paboTHI
12 | okTs10ps | 26 18.20 — Jlexrus, OcBoenue buokBanty | CocraBieHu
20.00 CaMOCTOATCIIbHA yqe6H0r0 M, xab. 120 € CXCMBbI
1 pabota B MaTepnana 9KCHEpUMEH
rpymmnax Ta
13 | oxTs16ps | 31 16.30 — Jlexrus, OcBoenue buokBanty | Pemenne
18.10 MIPAKTUIECKOE y4e0HOTO M, ka0. 120 | 3ama4
SaHATHC MaTepraa
14 | HOSIOPDL | 2 18.20 — Jlexnus, OcBoeHue buokBanty | CocraBienu
20.00 nabopaTopHast yaeOHOTO M, ka0. 120 | € TIPOTOKOJIA
pabora MaTepuana nmabopaTopHO
it paboThI
15 | nosibps | 7 16.30 — JlaboparopHas OcBoenue buokBanty | CocraBnenu
18.10 pabora yae6HOro M, kKa6. 120 | € TmpoTokona
Matepuaia nmabopaTopHO
1 paboTHI
16 | HOSIOPE | 9 18.20 — JlaGopaTopHas OcBoenne buoksanTy | CocraBieHn
20.00 pabota y4eOHOro M, Ka0. 120 | € IpoToKoIa
Matepuaia nabopaTopHO
1 paboTHI
17 | HOs1OpD | 14 16.30 — Pabora B OcBoenne buokBanty | Hduckyccust
18.10 rpymnmax y4eOHOro M, kab. 120
Martepuranta
18 | HostOpL | 16 18.20 — Jlexnus, OcBoeHue buokBanty | CoctaBieHu
20.00 nabopaTopHast yaeOHOTO M, ka0. 120 | € TIPOTOKOJIA
pabora MaTepuana mabopaTopHO
it paboTEhI
19 | Hos1Opp | 21 16.30 — JlaboparopHast OcBoenue BuokBanty | CocraBieHu
18.10 pabora y49e0HOTO M, Ka0. 120 | € TIPOTOKOIa
MaTepuana 1abopaToOpHO
1 paboTHI
20 | HOSIOpE | 23 18.20 — Jlexuus, ®opmupoBanne | buokBanty | OdopmieHn
20.00 CaMOCTOSITEIbHA CXEMBI v | M, ka6. 120 | € TPOEKTHOH
1 pabora B IUTAHUPOBAHUE uaeu
rpynmnax 9KCHEPHUMEHTA
21 | Hos1Opr | 28 16.30 — CaMoCTOSITeTbH ®opmupoBanne | buokBanty | CocraBneHu
18.10 as pabora B CXEMBI B M, kab. 120 | €
rpymmnax TAHUPOBAHHE KaJIeHIapHOT
JKCHEpUMEHTA ° fiana
MPOEKTA
22 | Host6psr | 30 18.20 — CamMocTosITeNnbH ®opmupoBanue | buokBanty | CocraBieHH
20.00 as pabora B CXEMBI U M, kKab. 120 | €
rpymnmax IIaHUPOBAHHE KaJeHIApHOT
IKCTIEPHUMEHTA 0 fana
MIpOeKTa
23 | mekadpp | 5 16.30 — NupuBuyanbHa ®opmupoBanue | buoksanry | Yyactue B




18.10 a1 pabora, CXEMBI U M, kab. 120 | «mmanépke»
pabora B IUIAHUPOBaHUE
rpymax, SKCIIEpUMEHTA
«IUIaHEPKa»
24 | nexabps | 7 18.20 — NunuBuayanbHa ®opmupoBanue | buokBanty | Yuactue B
20.00 A pabora, CXEMBI 1 M, ka0. 120 | «mIaHEépke»
pabora B IJTAHUPOBAHKE
rpymnmnax,
. IKCIEPHUMEHTA
«IanépKay
25 | mekabpp | 12 16.30 — WnauBunyansHa ®opmupoBanue | buokanty | Yuactue B
18.10 ! pabora, CXEMBI U M, kab. 120 | «ITaHEpKe»
pabora B IJIaHUPOBAHHE
rpymnmnax,
. 3KCIIEPUMEHTa
«TTaHEPKay
26 | mexabps | 14 18.20 — NunuBuayansHa ®opmupoBanue | buokanry | Yuactue B
20.00 A pabora, CXEMEI U M, Kab. 120 | «ITaHEpKe»
pabora B IJIAHMPOBaHHUE
rpymnmnax,
N 3KCIIEPUMEHTa
«1aHEpKay
27 | nexabpp | 19 16.30 — NunuBugyansHa ®opmupoBanue | buokBanry | Yuactme B
18.10 A pabora, CXEMBI B M, ka0. 120 | «mmaHEépke»
pabota B IUTAHUPOBAHUE
rpymnmnax,
. IKCIEPUMEHTA
«mIaHépKay
28 | mexabpp | 21 18.20 — NupuBuyansHa ®opmupoBanue | buoksanry | Jluckyccus
20.00 ! pabora, CXEMBI U M, Ka0. 120
pabora B [UTAHUPOBAHHE
rpymmnax
JKCIIEPUMEHTA
29 | mexabps | 26 16.30 — Jlexusa IIpoBenenue buokBanty | KoHcnekt
18.10 OKCIIEPUMEHTA | v, ka6, 120 | JAEKIUM
30 | nexabps | 28 18.20 — JlaGoparopHast IIpoBenenue buoksanty | CocraBieHu
20.00 pabora JKCIIepUMeHTa | M, kab. 120 | e mpoTokoia
1abopaToOpHO
it paboThI
31 | suBapp | 9 16.30 — JlaGoparopHast [IpoBenenue buokBanty | CocraBieHu
18.10 pabota JKcIepuMeHTa | M, kab. 120 | e mpoTokona
nabopaTopHO
1 paboTHI
32 | auBapp | 11 18.20 — JlaboparopHast [IpoBenenue buokBanty | CocraBieHu
20.00 pabora JKcIepuMeHTa | M, kab. 120 | e mpoTokoira
n1abopaTopHO
1 paboTHI
33 | suBaps | 16 16.30 — JlaboparopHas IIpoBenenue buokBanty | CocraBieHu
18.10 pabota JKCIiepUMeHTa | M, kab. 120 | e mpoTokoia
mabopaTopHO
it paboThI
34 | saBapr | 18 18.20 — JlaGopaTopHas IIpoBenenme buokBanty | CocraBiieHu
20.00 pabora JKCHepuMeHTa | M, kab. 120 | e mpoTokona

1abopaTopHO




i paboTsI

35 | saBapp | 23 16.30 — Jlexums IIpoBenenme buoksanTy | KoHcmekT
18.10 JKCHEepUMEeHTa | M, kab. 120 | JCKIUU
36 | suBapp | 25 18.20 — JlaboparopHast [IpoBenenue buokBanty | CocraBieHu
20.00 pabora JKcIepuMeHTa | M, kab. 120 | e mpoTokoia
nabopaTopHO
1 paboTHI
37 | auBaps | 30 16.30 — JlaboparopHast [IpoBenenue buoksanty | CoctaBieHu
18.10 pabora JKcIepuMeHTa | M, kab. 120 | e mpoTokoia
nabopaTopHO
1 paboTHI
38 | despais | 1 18.20 — JlaGopaTopHas IIpoBencume buokBanty | CocraBiieHu
20.00 pabora JKCIepuMeHTa | M, kab. 120 | e mpoTokona
nmabopaTopHO
it paboThI
39 | despais | 6 16.30 — JlaGopaTopHas IIpoBenenme buoksanTy | CocraBieHn
18.10 pabora JKCHepuMeHTa | M, kab. 120 | e mpoTokona
nmabopaTopHO
1 paboTHI
40 | despanb | 8 18.20 — Jlexuus IIpoBenenue buokBanty | Koncmekt
20.00 JKCIIepUMeHTa | M, kKab6. 120 | JCKIHH
41 | ¢espans | 13 16.30 — JlaboparopHast [IpoBenenue BuokBanty | CocraBieHu
18.10 pabora JKcIepuMeHTa | M, kab. 120 | e mpoTokoia
nabopaTopHO
1 paboTHI
42 | despans | 15 18.20 — JlaGopaTopHas IIpoBenenme buokBanty | CocraBiieHu
20.00 pabora JKCIepuMeHTa | M, kab. 120 | e mpoTokona
nmabopaTopHO
it paboThI
43 | depans | 20 16.30 — JlaGopaTopHas IIpoBenenme buoksanTy | CocraBieHn
18.10 pabora JKCIepuMeHTa | M, kab. 120 | e mpoTokona
nmabopaTopHO
1 paboTHI
44 | ¢espanp | 22 18.20 — JlaGoparopHast IIpoBenenue buokBanty | CocraBienu
20.00 pabora JKcrepuMeHTa | M, kab. 120 | e mpoTokoia
1abopaTopHO
it paboTHI
45 | despans | 27 16.30 — JlaboparopHuas IIpoBenenue buokBanty | CocrtaBnenu
18.10 pabora JKcIepuMeHTa | M, kab. 120 | e mpoTokosa
nabopaTopHO
i1 paboTHI
46 | maprt 1 18.20 — JlabGopaTtopHas IIpoBenenme buoksanty | CocraBieHu
20.00 pabora JKCHEepUMEHTa | M, kab. 120 | € MpOTOKoJIa

nabopaTopHO




i paboThI

47 | mapt 6 16.30 — CaMocTrosTensH IIpesentranus u | buoksanty | [Ipesenrann
18.10 as pabora B JKCIIepTH3a M, ka6. 120 | A OpoekTa
rpymmnax MOJTy4YE€HHOTO
pe3yiabTaTa
48 | mapt 13 16.30 — CamocrosTensH IIpesenranns u | buoksanty | IIpeseHtann
18.10 ast paboTa B JKCIIEPTH3a M, ka0. 120 | 7 TIPOCKTa
rpymnmax IIOJIyYEHHOTO
pe3yiabTaTa
49 | mapr 15 18.20 — CamocTrosiTensH [Ipesenrauus u | buoksanty | [Ipesentanu
20.00 as paboTa B JKCIIepTH3a M, ka0. 120 | 5 MPOCKTa
rpymmnax [I0JTy4Y€HHOT0
pe3yibTaTa
50 | mapr 20 16.30 — Munu- [Ipesentanus u | buoksanty | [Ipesenranu
18.10 KOH(epeHLusI SKCIEPTU3A M, kab. 120 | 7 TIPOCKTa
MOJTYYEHHOTO
pe3yibTaTa
51 | mapr 22 18.20 — CaMocTosITeNbH IIpe3zenranusa u | buokBanty | Jduckyccus
20.00 ast pabora B JKCIIepTH3a M, Kab. 120
rpymnmax IIOJIy4YEHHOTO
pe3yibTaTta
52 | maprt 27 16.30 — CamocTrosTensH IIpe3zenranusa u | buokBanty | JQuckyccus
18.10 ast pabora B SKCIIepTH3a M, Ka0. 120
rpymnmax MOJTyYEHHOTO
pe3yibTaTa
53 | maprt 29 18.20 — CaMocTosITeNbH IIpencraBnenue | buokBanty | Jduckyccus
20.00 ast paboTa B MOJIy4CHHBIX M, ka0. 120
rpymmax pe3yabTaToOB
54 | anpens | 3 16.30 — CamocrosiTensH [IpencraBnenue | buokBanty | duckyccus
18.10 ast paboTa B MTOJTy9E€HHBIX M, kab. 120
rpymmnax pe3yabTaTOB
55 | ampens | 5 18.20 — CamocTosiTensH [IpencraBnenue | buokBanty | duckyccus
20.00 ast paboTa B MTOJTy9E€HHBIX M, ka6. 120
rpymmnax pe3yJIbTaToB
56 | anpens | 10 16.30 — CaMmocrosTensH IIpencraBnenne | buoksanty | Juckyccus
18.10 ast pabora B MOJTY4YEeHHBIX M, Kab. 120
rpymnmax pe3yIbTaToB
57 | anpens | 12 18.20 — Kondepenmus IIpencrasnenue | buoksanty | [Ipesentann
20.00 MOJTyYEHHBIX M, ka0. 120 | 5 IPOCKTa
pe3yIbTaToB
58 | ampens | 17 16.30 — CamocrosiTensH [IpoextupoBan | buokBanty | duckyccus
18.10 as pabotra B ue mara | v, xa6. 120
rpymnmnax, pa3BUTHA
JIICKYCCHS
59 | anpens | 19 18.20 — CamocTrosiTensH [IpoextupoBan | buokBanty | duckyccus
20.00 as pabora B He mara M, kKa0. 120
Tpymnrax, pa3BUTHSA

JIUCKyCCUs




60 | anpens | 24 16.30 — CamocrosTensH | 2 IIpoextupoBan | buoksanty | [uckyccus
18.10 as  pabora B ue wara M, ka6. 120
rpymmax, pasBuTHUS
JIUCKYCCHS
61 | anpens | 26 18.20 — WnauBunyansHa | 2 MaketupoBanu | Hi-tech Coznanne
20.00 A pabora € IPOEKTa 1ex, kKao. MakeTa
127 MPOEKTa
62 | mai 3 18.20 — WuanuBumyansHa | 2 MaketupoBanu | Hi-tech Co3nanne
20.00 s paboTa € TIPOEKTa nex, kao. MakeTa
127 MPOEKTa
63 | mai 8 16.30 — WnauBunyaneHa | 2 MaketupoBanu | Hi-tech Coznanue
18.10 s pabota € TIPOeKTa 1ex, kao. Makera
127 MPOEKTa
64 | mait 10 18.20 — WnauBunyaneHa | 2 MaketupoBanu | Hi-tech Coznanue
20.00 st paboTa € TIpOeKTa 1ex, kaob. MakeTa
127 IpOCKTa
65 | mait 15 16.30 — WuenuBumyanscHa | 2 MaketupoBanu | Hi-tech Coznmanue
18.10 s pabora € IIpoeKTa 1ex, kKao. Makera
127 MIpOeKTa
66 | mait 17 18.20 — CamocrositensH | 2 Pewenue keiica | buokBanty | IIpezenTanu
20.00 as  pabopra B oT M, kab. 120 | 4
Ipynmax (benepanabHOro
oreparopa
67 | mait 22 16.30 — CamocTosTenbH | 2 Pemenne xetica | buoksanty | IIpesenraru
18.10 as pabopra B oT M, ka0. 120 | s
rpymmnax (benepaiabpHOTO
oreparopa
68 | mait 24 18.20 — CamocrosTensH | 2 Pewmenue kelica | buoksanry | IIpeszenrtanu
20.00 ast pabopra B oT M, kab. 120 | «
rpymnmnax (denepanbHOrO
oreparopa
69 | mai 29 16.30 — CamocrosTensH | 2 Pemenue kelica | buoksanty | [Ipesentann
18.10 ast pabopra B oT M, ka0. 120 | s
rpymnmnax (benepanabHOrO
oreparopa
70 | mait 31 18.20 — CamocrositensH | 2 Pemenne kefica | buokBanty | [Ipesentann
20.00 as pabopra B oT M, ka0. 120 | =
rpymmnax (benepairbHOTO
oreparopa
Hroro: 140




Ipunoxenue 2
Bonpocsl BBOAHOW IMATHOCTUKH
Bri6epute oguH BEpHBINA OTBET U3 YETHIPEX

1. JIro0oii TeH B KJIETKE MPEJCTABIIIET COO0M
1) Monekyny AT®, 6oraTyro sHepruei
2) monekyny JJHK B coenunenunu ¢ 6enkamu
3) oxny HUTH MosekyJibl JIHK, cocrosiyro u3 MHOXeCTBa HYKIEOTHUI0B
4) orpe3ok Monekyiasl JIHK, koHTponupyrommi CcuHTE3  OJHOU
MOJIMIETITUIHON IEITH

2. Peakuuy OKHMCIEHHMS OPraHMYECKUX BEIIECTB B KIETKE, CONPOBOXKIAEMbIE
cUHTE30M MOJIeKyJl AT® 3a cyeT 0cBOOOKIaEMOI1 SHEPT U, HA3BIBAIOT

1) sHepreTnyecKkuM 0OMEHOM 3) dboTOoCUHTE30M

2) MJIaCTUYECKUM OOMEHOM 4) XEMOCHHTE30M

3. Pubocomnas PHK cuntesupyercs B OCHOBHOM B
1) siapermmke 3) MUTOXOHIPUSIX
2) pubocomax 4) TMU30COMax

4. CuHTe3 KaKkoro BEIIeCTBAa MPOUCXOUT B Azpe?
1) Genka 3) uPHK

2) TJIFOKO3BI 4) Tunuaa

5. JIns BceX XKUBBIX CYIIECTB HA 3eMJI€ TEHETUUECKUM KO €I1H, IO3TOMY €ro

CUUTAIOT
1) TpumnnerHbM 3) MPEPHIBAOIIUMCS
2) OJTHO3HAYHBIM 4) YHUBEPCAIbHBIM

6. Antukonony YI'll va tpancnoptaoii PHK coorBerctByet Tpumier Ha JJHK
1) T’ 3) T
2) AI'l] 4y AL

7. Crtporo (pUKCUPOBAHHOE HAYAJIO CYMTHIBAHMS HACIIEICTBEHHON MHGOpMAIIIH
MMEET



1) ren B nenu JIHK
2) reH B nenu pPHK
3) mosnekyna TPHK
4) MOJIeKyJia OenKa

8. B KoHIIe KaXI0T0 TeHa HAXOAUTCS TPUILIET, KOTOPBIA HE KOJUPYET HUA OJTHOU
aMUHOKHCJIOTHI M 0003HAaYaeT NMPEKpaIleHUe CUHTE3a
1) ogHO¥ GenKoBO# 1Ienn 3) cunresa JJHK
2) HECKOJIBKHUX MOJICKYJI Oelika 4) cunre3za n”PHK

9. B mporiecce AbIXaHHs SFHEPTUSI MOKET MEPEXOIUTH U3
1) XuMHUUYECKOI B TEIJIOBYIO 3) TemI0BO# B XMMHUYECKYIO
2) MEXaHUYECKOU B TEIJIOBYIO 4) TernaoBON B MEXaHUYECKYIO

10. Kakue BemecTBa CHHTE3UPYIOTCS B KIETKAX YEJIOBEKA U3 AMUHOKHUCIIOT?
1) dochonunmmbt
2) yriaeBoibl
3) BUTaMUHBI
4) Genku

11.Mudopmaniust 0 mopsKe pacroyioKEHUsI aMUHOKUCIIOT B MOJIEKYJIax Oelika,
3aMMca”Has ¢ MOMOIIBIO MocieIoBaTeNbHOCTH HyKIIeoTHa0B B JIHK, - 31O

1) renermyeckuit Koa 3) TpuIuieT
2) renodoHx 4) reHoTUn
12. Kaxxziprit TpUIieT KOAUPYET BCErO OAHY aMUHOKHUCIIOTY, TTIO3TOMY KOJ CUUTAIOT
1) yauBepcaibHBIM 3) OJTHO3HAYHBIM
2) TPHUILIETHBIM 4) BBIPOXKICHHBIM

13. Xpanutenem HACIEACTBEHHOCTH B KJIeTKe sABIAIOTCA Mojiekyibl JJHK, Tak kak B
HUX 3aKOAUpOBaHa HH(PopMaIHs O
1) cocTaBe mosmcaxapuaoB 3) NepBUYHOM CTPYKTYpE MOJIEKYJ OeiKa
2) CTPYKTYpE MOJIEKYJ JINTUOB 4) cTpOCHUH AMUHOKHUCIIOT

14. Bounbiryto pons B Ouocuntese 6enka urpaet TPHK, koropas
1) cayxuat MaTpuIleH Ui CHHTe3a Oelka
2) CHOyXHT MECTOM JJIsI COOPKH MOJUIICTITHIHON IIeTTH
3) mnepeHocuT MHGOPMAIHIO U3 AIpa K pudbocoMam
4) noCTaBI€T AMUHOKHUCIIOTHI K pubocoMam

15. B pubocomax >KMBOTHOU KJIETKU MPOTEKAET MPOLIECC
1) xemocuHTe3a
2) buocuHTe3a
3) dorocuHTe3a
4) raukoau3a



16.B monekyne JIHK konndecTBO HyKJICOTHUAOB C TYaHMHOM cocTaBisieT 15% ot
oOmrero yucina. Jloas HyKJI€OTHI0B C TAMUHOM B 3TOW MOJICKYJIE COCTaBUT
1) 30%
2) 35%
3) 70%
4) 85%

17.11ocnenoBaTeibHOCTh aMUHOKHUCIIOT B MOJIEKYJI€ OelIka MOXKET HE U3MEHUThLCS MPU
3aMeHe OJJHOr0 HykjeoTuaa Ha ipyroil B monekyie JIHK, 6naronaps cienytomemy
CBOMCTBY KOJa
1) BBIPOXKACHHOCTH 3) OIHO3HAYHOCTH
2) YHUBEPCAIBHOCTH 4) TPUTIIIETHOCTH.

18. Jlyst coequHeHnst OMHON MOJIEKYJTbl aMuHOKUCI0TH ¢ TPHK Heobxoanma
DHEPIUs ... MoJIeKys1 ATD
1 3)3
2)2 4)4

19. Onpenenute KOIUYECTBO MOJIEKYJI AMUHOKHUCIIOT B nmosiuneTuae, ecin uPHK
coaepkut 360 HyKII€OTH I0B

1) 120 3) 720
2) 360 4) 1080
20. B )Ku3HEHHOM IHKJIC KJICTKHU MPOIIECCHI TPAHCKPHUTIITH OCYIIECTRIISIFOTCS B
1) uatepdasze 3) metadaze
2) npocaze 4) Tenodase

14. OGecneuenue opranuzma Mosiekyiaamu AT® npoucxoauTt B mpoiiecce
1) GuocunTesa Oenka
2) TOATOTOBUTEIBLHOIO ATara YHEPreTUIecKoro ooMeHa
3) KHUCJIOPOJIHOTO ATana YHepreTUH4eckoro oOMeHa
4) CUHTE3a JIMMHUIO0B



Ipunoxenue 3

KEHNC "BUOTEHHOE OCBEIIEHUE IT'OPOJIOB "

Wnes ncnonp3oBaTh OMOIIOMUHECLIEHIIUIO JJIsS OCBELICHHS U3BECTHA JaBHO. buontomunecyenyus
(rpeu. Piog - ®HU3HBb U JaT. lumen — CBET) — CIOCOOHOCTH JKUBBIX OPTaHU3MOB CBETUTHCS 3a CYET
COOCTBEHHBIX OEJIKOB WM C TIOMOIIbIO cuMOnoTnyeckux Oakrepuil. Ceronns u3BectHo okojo 800 Bua0B
CBETAILIMXCS JKUBBIX CYIIECTB. BOJIBIIMHCTBO M3 HUX OOUTAIOT B MOpe. DTO OaKTepuH, OJHOKIETOYHbIE
KTYTUKOHOCHBIC ~ BOJIOPOCIH,  PAJAMONISIpUH,  TPUOBI,  IUIAHKTOHHBIE W TPUKPEIJICHHBIC
KUIIEYHOIOJIOCTHBIE, CHU(OHODOPBI, MOpPCKUE Nephbsi, TPEOHEBUKH, HITIOKOXKUE, YEPBU, MOJUIIOCKH,
pakooOpasHble, pelObl. OHM U3 HanboJiee SIPKO CBETSIINUXCS KUBOTHBIX — MHPOCOMBI (orHeTenku). 13
MIPECHOBO/IHBIX OMOJIIOMHHECIIEHTHBIX BHIIOB M3BECTHBI HOBO3ENAHJICKUN OproxoHoruii mosumock Latia
neritoides u psa Oaktepuii. Cpenn Ha3eMHBIX OPTaHU3MOB CBETATCS OTIEIBHBIC BUABI TPHOOB, 36MIISTHBIX
YyepBeil, yITUTOK, MHOTOHOXEK H HACEKOMBIX.

MexaHu3M OHOIOMHUHECIICHIINH €IIe /10 KOHI[AHE BBUICHEH. B OpraHm3aMax MHOTHX JKHUBBIX
CYIIECTB TNPOUCXOAUT (DEPMEHTATUBHOE OKHCJIEHHE OOraThIX BOJOPOJOM OPraHUYECKHX COCTUHEHUM
moyughepunos (rped. aroyugep — CBETOHOCHBIHN ). DepMEHTHI, KaTATM3UPYIOIIHNE OKUCIICHNUE, Ha3bIBAIOTCS
noyughepazamu. CKOPOCTh OKHCICHUS U CBEUEHUE OTAEIBHO B3STOrO JIIOUU(pEpUHA HEBEIUKH, HO TOA
neiicTBUeM Jronrdepa3bl HHTCHCUBHOCT JIFIOMHUHECIICHIIMY TTOBBIIIACTCS B HEKOTOPHIX cirydasx g0 10
000 pa3. MuHornma /s BO3HMKHOBEHHUS OMOJIOMHHECLEHIIMH HEOOXOIUMO MPUCYTCTBHE €IIE OJHOTO
KOMIIOHEHTa, a UMEHHO MoJjieKyn AT®. Jloctarouno 107’ r 3Toro BemecTsa B pacTBOpe MonupeprHa ¢
monudepa3oif, 4ToObl BO3ZHHUKIA BCIBIIIKA CBEYCHHA. B HEKOTOpBIX clyyasX, OJHAKO, BO3MOXKHO
cBeueHue u 0e3 ydactus pepMeHTOB. HamprumMep, y Mexy3bl CB€UYeHHE BO3ZHUKAET MPU KOHTAKTE 0COO0TO
OesKa SKBapuHa ¢ MOHAMH KaJIbIIHsL.

['ensr, komupyromme mronudepasy, DIHPOKO MPHUMEHSIOTCS B TEHHOW WHXKEHEPUHU: WX
HCKYCCTBEHHO CHHTE3UPYIOT M BCTPAaWBAIOT B OJHOKJIETOYHBIE WM MHOTOKJIETOYHBIE OpPIraHU3MBI,
3aCTaBIISIsI UX CBETHTHCSI.

1. TIPOBJIEMHAS CUTYALUA

Ha ocBemienne HaceIeHHBIX TyHKTOB U Pa3JIMYHBIX MHXKCHEPHBIX KOHCTPYKITHH 3aTpaunBaeTcs 8% Bce
AJIEKTPOIHEPIUH. YUUTHIBAsI IHEPreTUUECKUNA KPU3HUC, C KOTOPHIM CTAJIKMBAETCS HAllla TJIaHETa, MOYXKHO
PacCMOTpPETh HCIOIB30BAaHUEC OMOJIOMHMHECHEHTHBIX OPraHM3MOB ISl 3aMEHBI OOBIYHBIX YJIWYHBIX
donapeii.

Lens: mpeasioKUTh CIOCOOBI U COCTABUTh CXEMY TEXHOJIOTHH OMOTEHHOTO OCBEIICHUS JIAaHAMA(TOB,
APXUTEKTYPHBIX (JOPM U HHIKEHEPHBIX COOPYKEHHIA.

2. IPUBA3KA K IPEJAMETHBIM OBJIACTAM 3HAHUS
Bbuonorus, OMOTEXHOJIOTHS, OMOXUMHS, TEHETUKA.

3. EJIX ITPOEKTA

MupogBo33peHuecKas:

9. ®opmupoBanue OCHOB s TOHMMAaHHS OMOJIOTMYECKMX MPOLECCOB HA YPOBHE KJIETKU U
OpraHusma.

10.®opmupoanue npeacTaBieHuit 0 BO3MOKHOCTSX TEHETHYECKOH TpaHC(hOpMaIMi OPraHu3MOB
B PELICHNHU BaXKHEHIINX MPOOIEM YeIOBEUECTBA.

IIpoaykroBas:
- Ilomyuenue TpaHCHOPMHUPOBAHHBIX OAKTEPUI.
- Ilomyuenue 6enKOBOro MPOJYKTa TPAHCTEHA.



- Pa3paboTka mnpoekTa MO UCMONB30BAHUIO SBJICHUS OWONIOMUHECHEHIIMH [UIS OCBELICHHUS
TOPOACKOM Cpeibl

Oopa3oBarte/ibHas:
1. BripaboTka ymMeHHUs1 (OPMYITHPOBATH BOIPOCHI HAYYHOM THITOTE3BI.

Nk

BeipaOoTka yMEHHUS CTaBUTh UCCIIEOBATEIbCKYIO LIETb.
BripaGoTka yMeHuUs MIIaHUPOBATH MCCIICAOBAHUE C YIETOM CPOKOB.
BripaboTka yMeHHsI OCYIIECTBIATH COOp U aHAIU3 UH()OPMALIHH.

BripaboTka yMeHUs UCTIONB30BATh B MCCIICIOBAHUH OOICHAYYHbIE (aHAIN3 U CUHTE3, HHIYKIHS

U JIEAyKLHUs, CPaBHEHUE) U €CTECTBEHHOHayuHble MeTo bl (BbiaeneHus JIHK n3 kieTok >KuBbIX
OpPraHu3MoB, TpaHchopMaluu OakTepuil, OleHKH 3(p(HEKTUBHOCTH TpaHC(HOpMaIUK, BbIACICHUS
PEKOMOMHAHTHOTO OeJKa 13 0aKTepUAIbHOM KIETKH U €r0 OYUCTKH).

o

BI)Ipa6OTKa YMCEHUA IPOBEPATE JOCTOBECPHOCTD PE3YJIbTAaTOB HAYUYHOI'O UCCICAOBAHUA.

7. BbipaboTka yMeHUS BU3YAIU3UPOBATh PE3YIbTAThl UCCIEAOBAHUS.

4. INTAHUPYEMBIE PE3YJIBTATBI IIPOEKTA

- PaszpaboTka cxembl (IU1aHa) SKCIIEPUMEHTA [0 CO3JIaHUI0 TPAHCTEHHOT'0 OpraHu3Ma

- llomyuenue TpaHcreHHbIX E.coli

- Tlomyuenue paxiuii OUUILIEHHOTO 3€1eHOro (hIyopecieHTHOro Oenka
- PazpaGoTka mnpoekTta NO NPUMEHEHHUIO TPAHCTEHHBIX (IIyOpPECHUPYIOMMNX OaKTepuit

IMPpOU3BOZACTBA 0€e30MIacHBIX JIAMII.

5. 9TAIIbI PEAJIM3ALIUN

Keiic paccuntan Ha 140 9acoB 0AHOBpEMEHHOW pabOTHI ¢ rpynmoi yqamuxcs B 10 yenoBexk.

JAOPOXHAA KAPTA MOJAVYJIA

Otan paboThl Lenb Onwucanue [Tnanupyemslil pe3yabTar
Beenenue O0ocHOBATh Co6op u aHanu3 [IpucBoenue 3amaun
4 4. aKTyaJIbHOCTH UH(OPMALIMK O SIBJICHUU | Kelica
paboThl HaT Te€HEeTUYECKOMI
3aa4yeit keiica TpaHchopmanuu u
00J1acTAX ee MPUMEHEHUS
JUISL petIeHus: mpooiem
4eJI0BEYeCTBA
ITogroroBurensn | Hayuutbes 3HAKOMCTBO C Pa3paboTka cxembl
I} IUIAHUPOBATh TEXHOJIOTHUEN CO3/1aHus (nnaHa) 3KcriepyUMEHTa
52 4. HKCIIEPUMEHT TPAHCTEHHBIX OPTaHU3MOB | 110 CO3AAHUIO
TPAHCI'€HHOI'0 OpraHu3Ma
Peanusanuonnsiii | OcBOUTH O6cyxnaem TexHonorun | IlomyueHue TpaHCTeHHBIX
564 TEXHOJIOTHIO nepeHoca reHoB U3 E.coli
UHOKYJISLIUH U OJTHOTO OpTraHu3Ma B
BBIpalllUBaHUs JpyToii, BEIOUpaem
OaxTepranbHON HanOoJee MoIXOISIIYI0
KYJIBTYPBI, JUIS HAaIllUX 3a7ay;
TEXHOJIOTHIO yuumcsi paboTaTh ¢
TeHETHYECKON 1a00paTOPHBIM
TpaHchopmanuu 000py10BaHUEM C
OakTepuit COOJIIOIEHUEM TEXHUKHU

0€301acHOCTH;
YYHUMCS BBIPAIIUBATh
OaxkTepUaIbHYIO

TUTSt



KYJIBTYDY;
BBITIOJTHSIEM
Tpanchopmauuto E.coli
mazmugoit pGLO,
aHAJIHM3UPYEM PE3YJIbTATHI,
paccuuThIBacM

3¢ (hHEeKTUBHOCTH

TpaHchopMaIiu.

OcBOUTH
TEXHOJIOTUIO
BBLIEJICHUS U

OYHUCTKH OEIKOBOTO

IPOAYKTA U3

OO0cyxmaeM 3HaYCHUE
BBIJICJICHUS] K OUYUCTKH
PEKOMOMHAHTHOTO OeJKa
U3 TPAHCTEHHBIX
OakTepuil, TEXHOJIOTHIO

[Tonyuyenue ppakuunit
OYUINEHHOTO 3€JICHOTO
(dayopeciieHTHOTO Oenka

TPAHCTEHHBIX 3TOTO MPOIIECCa;
Oaxrepuii NPOM3BOIUM BBIICTICHUE
3€JIeHOTO
dryopecieHTHOTO Oenka
U3 KynbTypsl E.coli, ero
OYHUCTKY METOJIOM
xpomarorpaduu
Habnronarensuer | Paspaborats Paz6uBaemcst Ha [TpoexT OMOreHHOTO
i HPOEKT MHKPOTPYTIIIHI, OCBEIIIECHHS TOPOJIOB
184 OMOTreHHOT O pa3pabaTrbiBaeM MPOEKT,
OCBECILCHHS o0CyXIaeM pe3yIbTaThl
TOpOJIOB
DKCHepTHBIN KommyHukarms ¢ Oocyxnenue pezynbratoB | [lomydeHa sxcnepTHast
10 4. 3KCIEPTHBIM paboThl HaJ 3a7a4ueid OIICHKa, pa3paboTaH
COO0O0IIIECTBOM Kelica, pedrexcus T1aH-rpaduk

pe3yabTaTOB, MOCTAHOBKA
MOCTEAYIOIUX LeJei

JaJbHENIIEN peannu3anuu
(10 KemaHuIo
Y4aCTHUKOB paboThI).

6. OBOPYJIOBAHUE U MATEPHUAJIBI

OcHOBHOe 000py/I0BaAHUE U MATEPHAJIBI

XapakTepucTUKu Ko | Kparkoe onucanue Ilena 3a C
Ne HasBanue (ecn J- | Ha3HAuYEHUs B en., pyo. ygl M,
HEO0OXOAMMO) BO | IPOEKTE pyo.
Habop no Habop peaktuBoB | 1 HeoOxonum ans 9000 9000
TpanchopManuu | U ydeOHbIX OCBOCHHUS TEXHOJIOTHU
Oakrepuii MaTEepHAIIOB IS WHOKYJISALIUU |
TUIa3MUION MIPOBEACHUS BbIpAIlBaHUS
pGLO nabopaTopHOMH OaKTepraTbHOU
paboThI B rpymme KYJIBTYPHI,
13 8 4eII0BEK TEXHOJIOTHH
TEHETUYECKON
TpaHcopmanuu
OakTepuit
Habop nns Habop peaktuBoB | 1 HeoOxomum mnst 13000 13000
OYHUCTKH U Y4eOHBIX OCBOCHHS TEXHOJIOTHU
3€JIEHOT0 MaTEepHAIIOB IS WHOKYJISALIUY 1
(J1yOpeclieHTHO | MpOBeEHHUS BBIPALTIBAHUS




ro 6enka (GFP)

nabopatopHOit
paboTHI B TpyIIIIe
u3 8 4elnoBeK

OaxkTepuanbHON
KYJBTYPbI, BbIICTCHUSI
1 OYHUCTKHU

PEKOMOHWHAHTHOTO
Oenka u3
TPaHCTEHHBIX
Oakrepuit
HNuBepTupoBaHH Jns peructpanuu
bII1 MUKPOCKOII C Y®-cBeueHus
anudIroopecie OakTepuil WM OEIKOB
HIMEH
MuxkpoBOIHOBa Jlnst mpUroTOBIEHUS
s TIeYb arapa
Tepmometp
Mopo3uika
MuxkpoOuonoru Jns yckopenus pocta

yeckas Kadqajika
WJIM LIEUKEP

KYJBTYPbI KJIETOK

Haxpomennsbrit Jlns1 TermoBoro moka

JIeI U OakTepuit

KOHTEHHEPBI

JUIS Abna

ABTOKIIaB Jns crepunuzanuu
WHCTPYMEHTOB

Tepmoctart Jnst uakyGanmu
Oakrepuid

Bonsnaas Oaus

JI71st TETUIOBOTO IIOKa
Oakrepuid

Boprekc Jns nepememinBanus
pacTBOpOB U
CYCIIEH3UH KJIETOK B
npoOupKax

XOJIOAUIBHUK Jns xpaneHus
BBIPAIICHHBIX
OaKkTepHaIbHBIX
KYJIBTYD

Llentpudyra

Mukpob6uosoru Jnst pactupanust

YeCcKHe IIaTenn TpaH(hopMaIMOHHOK
CMECH T10 YalIKkaM
ITetpu

CnupToBka Crepunuzanus
MHUKPOOHOJIIOTUIECKUX
mmnaTesen

Kon6a na 250

MIT

I'paxynpoBanHbI

Y LWIMHAP HA
100 M

Kon6a na 1
JIUTP

unuuap Ha
500 M




KopoOku ast 8

XpaHEeHus

MUKPOLEHTPH(]

Y>KHBIX

poOUpoK

ItaTtuBel mig 8

MUKPOLEHTPH(]

Y>KHBIX

IpOOUPOK

JuctunnupoBaH 60

Has BOJa, 0
MII

diomacTepsl 1o 8

CTEKITy

BcnomoraressHoe 000py10BaHue U MAaTePHAIbI

XapaKkTepUCTUKU Ko Ilena 3a
Kpatkoe onucanue CymmMma,
Ne | HasBanue (ecu JI- enl.,
Ha3HAYCHUS B TIPOEKTE pyo.
HE00X0IMMO) BO pyo.
HoytOyxku ¢ 8 Jlns moucka
JIOCTYTIOM B uHpOpMaLIUU
UHTEpHET
IIpoekTop 1 Jns npencraBneHus
MIPOEKTOB
DKpaH 1 Jns mpencraBneHus
MIPOEKTOB
MapkepHas 1 Jns npencraBneHus
JI0CKa MIPOEKTOB
Mapxkep st 4 Jns npencraBneHus
JIOCKH IIPOEKTOB
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