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1. [TosscHuTELHAA 3aNIUCKA

2.1. O61acTh NPpUMEHEHHS POTPAMMBI

OnHMM U3 BaXKHEUIINX HANpPaBICHUM COBPEMEHHBIX OMOTEXHOJIOTHUH SBIISETCS
TeHHAas MHXXEHEpHs, KOTOpas BKIIOYaeT B ce0s COBOKYIIHOCTb METOJOB
MOJIEKYJIIPHON T'€HETHKH, HAlpPaBJIEHHBIX HA MCKYCCTBEHHOE CO3[aHUE HOBBIX, HE
BCTPEYAIOUIMXCS B NPHUPOAE COUYETAHHM T'€HOB. Te WM HHBIE YYyXEPOIHBIE IS
JAHHOTO OpraHu3Ma TIeHbl BBOAST B €ro KJIETKM MU BCTPAMBAIOT B €r0 TI'E€HOM C
Pa3IMYHBIMU LETSMU: I U3YUCHHs CTPOCHUA U (PYHKIMN T€HETUYECKOTO amnmapara,
g 3QpGeKTUBHON HApaOOTKH MPOJYKTa AAHHOTO T'eHa, JAJIA MPUIaHHs OpraHU3MY-
XO35IMHY KaKUX-TMOO JKEJaeMbIX CBOMCTB. JlocTvkeHHss B 00JIaCTU T'€HHOM
MH)KEHEPUH TO3BOJISIOT PEIIaTh LIUPOKUNA KPYT BOIPOCOB, CBA3aHHBIX C OXPAaHOMN
3I0pOBbSl YEJIOBEKA, MOBBILIEHHMEM J3()PPEKTUBHOCTU CEIBCKOXO3AUCTBEHHOTO H
IIPOMBIIIJIEHHOT'O IPOM3BOICTBA, 3AILIUTON Cpe/ibl OOMTAHUS OT 3arpsi3HEHUM.

[IporpamMMa HampaBieHa Ha OOILEUHTEIUVIEKTYaJbHOE Ppa3BUTHE JIMYHOCTH
oOyuaromierocss B (opme IOMCKOBOIO M HAay4dyHOTo HccienoBaHus. Peanmuzanus
IPOrpaMMbl CLIOCOOCTBYET MpodeccrnoHaTbHON OpUEHTAMU 00yYaroIuxcs B cepe
OMOJIOTMYECKUX CIEUaIbHOCTEH.

2.2. HopmaTuBHO-npaBoBas 0a3a pa3pad0TKH U peaju3aliy NPOrpaMMbl.

[Iporpamma pa3paboraHa B cooTBeTcTBUM C @DenepaibHbIM 3aKOHOM OT
29.12.2012 Ne 273-®3 «O0 obpazoBanuu B Poccuiickoii denepanum», NpUKa3oM
MunucrepctBa oOpazoBanuu u Hayku PD ot 9.11.2018 Ne 196 «O6 yTBepxkaeHuu
[lopsinka opraHM3anuu M OCYIIECTBIEHUS OOpa30BATENbHON JEATEIbHOCTH IIO
JOTIOJTHUTENBHBIM 00111€00pa30BaTENbHBIM MporpaMMam», [luceMoM MunucrepcTBa
obpazoBanus u Hayku P®D ot 25.07.2016 Ne 09-1790 «PexomeHnmanum 110
COBEpIICHCTBOBAHUIO JOIMOJHUTEIBHBIX 00pa30BaTENIbHBIX MPOrpaMM, CO3JaHHUIO
JETCKAX TEXHONApKOB, ILIEHTPOB MOJIOJEKHOIO WHHOBALMOHHOIO TBOpYECTBA U
BHEJPEHUIO HUHBIX (OPM TMOATOTOBKU J€Ted M MOJIOAEKH [0 MporpaMMam
WHXEHEPHOW HAIPaBIECHHOCTH», ITOCTAaHOBJIIEHHEM [JIaBHOTO TOCYAapCTBEHHOIO
canutapHoro Bpaua P® ot 04.07.2014 Ne 41 «O06 yrBepxnenuun CanlluH
24.4.3172-14 «CaHuTapHO-3MUJAEMHOJIOTUYECKHE TpeOOBaHUS K YCTPOWCTBY,
COIIEPKAHUIO W OpraHU3alMK pexuMa padoThl 00pa30BaATENbHBIX OpraHU3alul
JOTOJTHUTENBHOTO 00pa30BaHuUs JETE.

2.3. AKTYaJIbHOCTbD, MIEJATOrH4YeCcKas 1eJIeco000pPa3HOCTh MPOrpaMMbl

AKTyanbHOCTh MporpaMMbl «OCHOBbI T€HHOW WHXEHEpHUH» OO0YyCIIOBIEHA
HEOOXOJUMOCTBIO TIOBBIIICHUST MOTHBAIMHM JIeTE€H K BHIOOPY CHEIHMATIbHOCTEH
€CTECTBEHHOHAYYHOTO TPO(GUIIsi, COBEPIICHCTBOBAHUS CHUCTEMbI HENPEPHIBHON
MOATOTOBKMA  OYJyImIMX  BBICOKOKBATH(UIIMPOBAHHBIX  KaJapoB,  00OJagaroniux
aKaJIEeMUYECKHUMH 3HAHUSIMU U MPOGEeCCHOHATBHBIMA KOMIIETEHIIUAMHA B 00JIacTU
OMOTEXHOJIOTHA.

HoBu3Ha nmporpaMMebl 3aKit04aeTcs B MHTETPUPOBAHUU COJICP KAHUS, METOJIOB
oOydueHHsT W  00pa30BaTENbHOW  Cpelbl, OOECHeUYMBAIONINE  PACHIUPECHHBIC
BO3MOXXHOCTH JETe M MOJIOJEKH B TMOJYYCHUU 3HAHUS W3 PA3NIUYHBIX OOIacTei



HAyKU U TEXHUKU B MHTEpakTUBHOM (hopme: «MccnenoBars — [eiicTBoBaTh — 3HATh —

YnMmetrb». [Iporpamma npeamnosiaraeT co3laHWE€ HUHTEPAKTUBHOTO 00Opa30BaTEIbHOIO

OPOCTpaHCTBA I TOTPYKEHHSI OOYyYalolMXCsi B HAYYHYI0O M HMHXKEHEPHYIO

KyJbTYpy, Oa3upyercss Ha NpHUHIMIAX WHHOBAIMOHHOCTH, HAYyYHOCTH, MHTEpeca,

KauyecTBa, JOCTYIHOCTH U IEMOKPATUYHOCTH.

OOpasoBatenbHas nporpamma «OCHOBBI T€HHOM WHYKEHEPUW» HUHTETPUPYET B
cebe JMOCTIKEHHUS COBPEMEHHBIX HANpaBlICHUM HAyKH U TEXHUKH B 00JacTU
Owonmorni W OWOTEXHOJOTHH. 3aHATHS TI0 JaHHOW MpPOTpaMMe OOECIeYHBAIOT
OoOy4JaronuMcsi  BO3MOXKHOCTh ~ TOJYYUTh TE€pPEJOBbIC 3HAHWA B  00JIacTH
MOJIEKYJISIpHOM Ouoyioruu, OMOXMMHUU M OHMOTEXHOJOTHH, MPAKTUYECKHE HAaBBIKU
paboThI Ha Pa3IMYHBIX BUJIAX COBPEMEHHOT'O 000PYI0BaHMS, YMEHUE TUIAHUPOBATD U
pean30BbIBaTh KOHKPETHBIE MCCIIEA0BATENIbCKUE U MPUKIIAHBIE 3a/1a4l, TOHUMATh
POJIb HAYYHBIX UCCIIEIOBAHUN B COBPEMEHHOM MUPE U 3HAYMMOCTh MEKTyHApOIHOTO
COTPYIHHMYECTBA.

OTIMYUTENHEHBIMU OCOOCHHOCTSIMH MPOTPAMMBI SIBIIIETCA TO, YTO OHA:

— OCHOBaHa Ha TNPUHIMIE MOJEIUPOBAHUS MOTHUBUPYIOIICH WHTEPAKTUBHON
00pa3oBaTenbHON cpebl O]l KOHKPETHBIE y4eOHbIE 3a/1auyd C UCIOJIb30BAaHUEM
00pa30oBaTENbHBIX KEHC-TEXHOJOTUNA M MPOEKTHOIO0 METOJa 00yUYEHUs U APYTHUX
00pa30oBaTENbHBIX TEXHOJOTUAX HOBOIO MOKOJICHUS;

— HampaBlIeHa Ha pPa3BUTHE y OOydyaloIUXCi YCTOWYMBOIO MHTEpeca K
WHTEJUIEKTYaJIbHBIM COPEBHOBAHUSAM, OJIMMINAAHOMY JABWKEHHUIO, OCBOCHHUIO
COBPEMEHHBIX TEXHOJOTHUM, TPOCKTHOM JIEATEIbHOCTH, TPAKTUUYECKUX HABBIKOB B
n30paHHON 00pa3oBaTeIbHON 00JIaCTH;

— obecrnieunBaeT BBIOOP  OOydYarONIUMHUCS  COOCTBEHHBIX  00pa30BaTEIIbHBIX
TpaeKTOpui B 00pa3oBaTEeIbHBIX O0BEAMHEHUSIX (KBAaHTyMax) JJIsI MOCTHXKCHUS
€CTECTBEHHOHAYYHBIX TUCUUIUINH U MOJYyYEHUS TEXHUYECKUX KOMIIETECHIUH;

— o0ecreynBaeT MOJAEIHUPOBAHUE JIMYHOIO O00pa30BaTENBHOIO MPOCTPAHCTBA
oOyyaromerocss B TpeX «rOPU30HTAaX» (OTHOCUTENBHO CaMOCTOSITENIbHBIX
IIPOCTPAHCTBAX): yd4eOHOM, 00pa30BaTEIbHO-PE(MICKCUBHOM M  COIMAIBHO-
IPAKTUYECKOM;

— TmpeaycMaTpUBaeT WHAMBUIYAJTbHBINA TMOAXOM, MOCKOJBKY IeNaror B y4eOHOM
00BEMHEHUH BBICTYNAET KaK HACTABHUK (THIOTOP), OPraHU3aTOP, KOHCYJIbTAHT,
MOJEpaTop.

Peanuzyercss ¢ UCHNONB30BAaHUEM BBICOKOTEXHOJIOTMYHOTO OO0OpYAOBaHUS
JETCKOro TexHomnapka «KBaHTOpUYM» B YCIIOBHUSIX MOTHMBHPYIOLIEH MHTEPAKTUBHOU
Cpelbl.

2.4. llenb mporpamMMel: CO3IaHUE YCIOBUH i1 (POPMUPOBAHUST KOMIIETCHIIHMA
B 00JIACTU TEHHOW WMHXKXEHEpPUHU, PA3BUTUSA CIIOCOOHOCTEH B cdepe MPOEKTHOM,
MCCJIEIOBATEbCKONM U M300PEeTaTeIbCKOM eI TeTLHOCTH.

2.5. 3aga4yu nporpaMmmbl

Oo0yuaromue:

— JlesTenbHOCTHOE MPHUCBOCHHE OOYYAIOUIMMHCS TOHUMAHUSA OWOJIOTHUYECKUX
POLIECCOB HA MOJIEKYJIIPHOM YPOBHE, YPOBHE KJIETKU U OpraHU3Ma.



— JledarenbHOCTHOE NMPHUCBOCHHE OOYYArOUIUMUCS MPEICTABICHUN O BO3MOXKHOCTSIX
UCIOJIb30BAaHUSl TEHETHYECKOW TpaHChOpMallMK OPTraHu3MOB JJIs PEIICHUS
BAKHEUIIUX MPOOJIEM YEIIOBEUECTBA.

— JledATenbHOCTHOE MPUCBOEHUE OOYYaKOIIMMHCS YMEHUS MCIOJIb30BaTh B
WCCIIEIOBAaHUHM OOIIeHay4YHble (aHANU3 U CHUHTE3, HHIYKIUSA U JeAYKIIHS,
CpaBHEHHE) U €CTEeCTBEHHOHayuHble MeTO bl (BbiaeneHus JJHK u3 kieTok xKuBbIx
OpraHU3MOB, TpaHcopmaruu OakTepuid, OIICHKH s pekTuBHOCTH
TpaHchOopMaIMK, BbIIEICHUS PEKOMOMHAHTHOTO Oeika 13 OaKTepuaibHOU KIETKU
U €r0 OYUCTKH).

Pa3BuBarmue:

— Pacmmpenue kpyrozopa oOy4aroniuxcsi B 001aCTi OMOJIOTMYECKUX TUCHIUTLITNH.

— Pa3BuTHe ctocoOHOCTH K TBOPUECTBY U KPEATUBHOMY MBIIICHUIO.

— JledaTenbHOCTHOE MPUCBOEHUE OOYYAIOIIMMUCS CIOCOOHOCTU CaMOCTOSATEIBHO
npuodpeTaTh € MOMOIIBI0 MH(GOPMALMOHHBIX TEXHOJIOTUH M HUCIOJIb30BaTh B
NPAKTHYECKON NEeATEIbHOCTH HOBBIE 3HAHUS U YMEHHUS B 00JIACTH MOJIEKYJISIPHON
OMOTEXHOJIOTHH.

— JlesATeNbHOCTHOE TNPUCBOCHHE OOYYAIOIIUMUCS CIIOCOOHOCTH CAMOCTOSITEIBHO
aHAJIM3UPOBATh HMEIOIIYIOCS HWH(OPMAIUIO, BBIABISATH NPOOJIEMBI, CTABUTh
3a1a4y W BBINOJHATH CAMOCTOATENBHO WA C IOMOLIBIO KOHCYJIbTaHTa
1abopaTopHbIEe OMOJIOTUYECKUE UCCIEA0BAHMS IPU PEIIEHUH KOHKPETHBIX 33]1a4 B
00JJaCTH  MOJIEKYJSIpHOM OHMOTEXHOJOTMU C HCIOJIb30BAHUEM COBPEMEHHOTO
000py10BaHUSI.

— JledaTrenbHOCTHOE MPUCBOCHHE O0YHAIOIIUMUCS YMEHUS (POPMYIUPOBATH BOIPOCHI
HAy4YHOH TMIIOTE3bI, CTABUTH UCCIIEA0BATEIBCKYIO LIEIb.

— JlesTenbHOCTHOE MPUCBOCHHE OOYYAIOIIMMUCS YMEHHE IJIaHHUPOBATh HAy4yHOE
HCCIIEIOBAHNE C YYETOM CPOKOB.

— JlesTenpHOCTHOE IIPUCBOCHHE oOyyJaroumucs YMEHHE IIPOBEPSATH
JOCTOBEPHOCTH PE3YJIBTATOB HAYYHOTO MCCIIEIOBAHMS.

— JlesTenbHOCTHOE MPHUCBOECHHE OOYYAIOIIMMHUCA YMEHUE IPaMOTHO IPENCTaBIIATh,
JOKJIaJpIBaTh M OQOPMIISATH pE3yJIbTaThl HAYyYHO-HCCIENIO0BATEIbCKUX WU
IIPOEKTHBIX paboT.

BocnurarenbHble:

— Bocnutanue akTUBHOW J>KM3HEHHOW TMO3UIIMU B 00JIACTH MPUPOJOOXPAHHOU
NEATEIIBHOCTH U COXPAHEHUS 30POBbSI.

— Pa3BuTHE NOTOXKUTENHEHON MOTUBAIIUU B yUeOHOM €SI TEIbHOCTH.

— Bocnuranue — OTBETCTBEHHOCTH,  TPYAOIIOOMs,  LEJICYCTPEMJIEHHOCTH U
OpraHU30BaHHOCTH.

2.6. Agpecat nmporpaMmabl.

JlaHHas mporpamMma IpegHa3HauyeHa I IIKOJBbHUKOB 14-18 ner, ycremHo
OKOHYMBIINX MPOXO0KJIEHUE BBOAHOTO MOIYJS M IMPOIIECANINX SKCIEPTHYIO OLEHKY
MIPOEKTOB, JTMOO JIsl MIKOJIBHUKOB, MPOLIEAIINX KOHKYPCHBIH OTOOP B COOTBETCTBUU
¢ npasuinamu T «KBantopuym-51». KonundectBo uenosek B rpynne — 10.

2.7. ®opma peajm3auu MPOrpamMMbl: OYHAas.



2.8. Cpok ocBoeHMsI IPOrpaMMBbI: 2 TOJ1a.

O0BeM MPOTpaMMBbI:

1-# ro 0Oyuenus — 216 Jacos

2-11 rox oOydeHust — 216 yacos.

2.9. ®opma opraHu3aluM 3aHATHI: UHIUBUYaJbHAas, MapHasi, IPyNIOBas,
KOJUICKTUBHASI.

2.10. Pe:xuM 3aHsaTHIA: 2 pa3a B HEJEIO MO 3 aKaIEMUYECKUX Yaca.

2.11. Buapl y4yeOHBIX 3aHATHH M paldoT: JEKUUHU, NMPAKTUUYECKUE pPadOTHI,
nabopatopHble pabOTBI, caMOCTOATENbHass paboTa B TPYMNax, WHIAUBUAYyaTbHAS
camMoCTOsITeNIbHAs pPadoTa, AUCKYCCUU, KIITAHEPKID.

2.12. Oxupaemble pe3yabTaTbl 00y4eHUs

Jluunocmmuuie pezynomamot:

Yyawuiicsa 6yoem demoncmpuposams 6 0esimenbHOCmU:

— KPUTUYECKOE OTHOUIEHHE K MH(OpPMALMU U N30UPATENbHOCTh €€ BOCIIPUSITHS;

— OCMBICJICHHE MOTHUBOB CBOUX JIEUCTBUI IPU BHIIIOJHEHUH 3a/1aHUM;

— m0003HATENFHOCTh, COOOPA3UTENHHOCTh MPH  BBIMIOJHEHUH Pa3HOOOPa3HBIX
3alaHuil MPOOJIEMHOTO 1 IBPUCTUYECKOTO XapaKTepa;

— YMEHHME OpraHU30BbIBATH CBOI JESATENBbHOCTH (IJIJAHUPOBAaHUE, KOHTPOJIb,

OIICHKA);

— TOTOBHOCTh K CaMOCTOATENbHBIM JIEHCTBUSIM, OTBETCTBEHHOCTh 3a UX
pe3yIbTaThl;

— BHUMATEIbHOCTh, HACTOWYHUBOCTD, IEJICYCTPEMIICHHOCTh, YMEHHUE MPEOI0ICBATh
TPYJIHOCTH,

— CaMOCTOSITEJIBHOCTD CYXJICHHI, He3aBUCUMOCTh U HECTAHJAPTHOCTh MBIIIJICHHUS;

— TOTOBHOCTH OTKPBITO BBIpaXKaTh U OTCTAUBATh CBOIO MO3UIIUIO;

— OCO3HAaHHOE, YBAXUTEIBHOE M JIOOpOXKENaTeIbHOE OTHOIIEHUE K JAPYromy
YeJI0BEKY, €r0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYPE;

— KOMMYHHMKAaTHBHYIO KOMIIETEHTHOCTh B OOIIEHWH U COTPYJHUYECTBE CO
CBEPCTHUKAMM;

MemanpeomemmHnuwle pe3yrvmamal:
Pecynamusnvie ynusepcanvuvie yuebHnuvle oeticmeus:
OOyyaromuiics Hay4uTCs:
— CTaBUTH LIEJb, IJTAHUPOBATH TIOCTHKEHUE 3TOM 1IEIH;
— IUIAaHUPOBATh MOCIIEOBATENBHOCTD IATOB JUIsl JOCTUKEHUS 1IENH;
— IUIAHUPOBATH PECYPCHI JJISl PEIICHUS 3a/1a4U;
— OCYUIECTBJISITh TEKYLIUN KOHTPOJIb CBOEH AEATEIbHOCTH;
— Ha3bIBaTh TPYJAHOCTH, C KOTOPHIMU CTOJIKHYJICS TIpM PEIICHUH 3aJayd, |
npeajaraTh MyTH UX MPEOAOJICHUS;
— aJIeKBaTHO BOCIPUHUMATH OLICHKY YUYHTEJNSI U CBEPCTHUKOB;



OLIEHUBATh TOJYYAIOIIUICS TBOPYECKUH TMPOAYKT M COOTHOCHTH €ro ¢
M3HAYaJIbHBIM 3aMBICJIOM, BBIMOJHATH IO HEOOXOAWMOCTH KOPPEKUUH JTHO0
MPOJIYKTa, JIMOO 3aMbICIIA.

Ilosnasamenvhvle ynusepcanvHvle yuebHvle 0elicmeus.

OOyyaromuiics HayquTCs:
HCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TE€XHOJIOTHA
IUISL peLIeHNs KOMMYHUKATHBHBIX, TIO3HABATEIILHBIX  TBOPUYECKHX 33/1a4;
IPOBOJUTH CPaBHEHUE, KIIACCU(PUKALINIO MO 3aJaHHBIM KPUTEPUSIM;
CTPOUTH JIOTUYECKHE pacCyXIeHHs B (opMe CBSI3M TMPOCTHIX CYXKIECHUH 00
00BEKTE;
YCTaHaBIMBATh aHAJIOTUU, IPUYUHHO-CJIEICTBEHHBIEC CBS3H.

Kommynuxamusnule ynugepcanvnvie yuebHvle 0eticmeus.

OOyuaromuiics Hay4YuTCs:
apryMEHTHPOBATh CBOIO TOYKY 3pPEHMsI Ha BHIOOp OCHOBAaHMHA M KPUTEPUEB IpU
BBIJICJICHUH NTPU3HAKOB, CPABHEHUH U KJIacCU(PUKALIMN O0BEKTOB;
IJIAaHUPOBATh Y4YEOHOE COTPYJAHMYECTBO C HACTaBHUKOM M CBEPCTHUKAMHU:
onpenensaTh HeNH, (YHKIMH YYaCTHUKOB, CIOCOOBI B3aUMOACHCTBUS;
YIPaBIATH OBEACHUEM ITAPTHEPA: KOHTPOJIb, KOPPEKIUSA, OLIEHKA €TO JEHCTBUM;
C JOCTAaTOYHOM ITOJTHOTOW U TOYHOCTBIO BBIPAKATH CBOU MBICIIU B COOTBETCTBUU C
3a1a4aMu U yCIOBUAMU KOMMYHUKAIUU;
BJIQJIETh MOHOJIOTUYECKON U THAIOTUYECKOU (popMaMu peuwu.

Ilpeomemmnuwie pe3yromamol:
Obyuarowuiics HAY4UmcsL:
CaMOCTOSITENIbHO MPOBOJAUTHh MOUCK M aHaiau3 WHGoOpMaiuu B 00JAaCTH T€HHOUN
MH)XXEHEpUU M OHUOTEXHOJIOTUM JUI MCIIOJIb30BaHMSI €€ B IPOLECCE HAYUHO-
MIPAKTUYECKOM JIESITEIIbHOCTH;
NPUMEHSTh TMPAKTHUYECKUE HaBBIKK J1abOpaTOpHOM paboThl € pa3IUYHBIMU
00BbEKTaMH, AHAJIM30M U CTATUCTUYECKOHM OOpaOOTKOW MOJYYEHHBIX JaHHBIX,
YMEHHEM Jie1aTh BBIBOJIbI U 0000IICHUS;
BBIJEATh IUIa3MHUIHYI0 W TeHomHyro JIHK, craButh peakiuum pecTpukuuyd M
JIMTUPOBAHUS, MIPOBOAUTH MEKTPpOHOpEeTHIECKUI aHaIu3 JIHK,
TpaHCHOPMHUPOBATh KJIETKHA OakTepuii, OTOMpaTh PEKOMOMHAHTHBIC KJIOHBHI,
ONPEIEHATh IKCIPECCUIO TEHOB;
MPOU3BOJINTh PACUYEThl KOHIIEHTPAI[MM PACTBOPOB M MPUTOTABIMBATHL PAaCTBOPHI
3aJJaHHOM KOHILICHTPALIUH;
BBIpAIIMBATh MUKPOOPTaHU3MBI, TOJy4YaTh YHCThIE KYJIbTYpPhl, TOTOBHUTH
MUTATEJIbHBIE CPEJIbI;
COCTaBJISITh MPOTOKOJIBI UCIIBITAHUI COTJIaCHO 00pasily;



— coOmoaTh TpaBWiIa TEXHUKKM OE30MacHOCTH MpH paboTe B MOJICKYJISIPHO-
OMOJIOTHYECKON JTaO0OpaTOPHH.

Obyuarowuiics noayyum 603MONCHOCMb HAYUUMBCA.

— COIIOCTAaBJIATh YKCIEPUMEHTAIbHBIE U TEOPETUUYECKUE 3HAHUSI C OOBEKTUBHBIMU
peanusaMu )KU3HH;

— mpuemaM  pabotel ¢ uwHbOpMarMenn  OMOJOTHYECKOTO  COZACpPKaHWUSA,
MIPEACTABICHHON B pa3HoW (opme (B BUAEC TEKCTa, TAOJWYHBIX JAHHBIX, CXEM,
rpadukoB, hoTorpaduii u aAp.) U KPUTHUECKOTO aHATIN3a HHPOPMAIINH;

— IUIAaHUPOBATh Y4YeOHOE HCCIEIOBAHUE WM TMPOEKTHYI0 paboTy C ydeToM
MOCTABJICHHOU 1Ienu: (HOpMYIUpoBaTh MpoOJeMy, THUIOTE3Y M CTaBUThH 3a7aydd
UCCJIEIOBaHUSI, BbIOMpATh aJICKBATHO IIOCTABICHHOW II€JIM METOJIbI, JeNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHUS UM IPOECKTHOU JESATEIbHOCTH;

— paboTaTh B TpynIe CBEPCTHUKOB MpPH PEUICHUW TO03HABATEIBHBIX 3a/lady B
oOnmactu  OWOJIOTMM, BBICTPAMBAHUS KOMMYHHUKAIIMM, YYUTHIBAs MHEHHUE
OKPY’KAIOIMX, W aJICKBAaTHO OILICHWBAaTh COOCTBEHHBIM BKJIAJ B JCSATEILHOCTH

IPYIIIIBL.

2.13. ®opMbl HMTOroBOIl aTTECTAMU. MUHU-KOH(MEpPEHIMsS IO 3aluTe
MIPOCKTOB, BHYTPUTPYIIIIOBOKH  KOHKYPC (copeBHOBaHHS), MIPE3CHTAITHS
(camomnpe3eHTalus1) IPOCKTOB 00YUYaIOIINXCS.



I1]l. YueOHbIN mJIaH

3.1. Ilepeuens pa3aesioB, TeM.

3.2. Koniu4ecTBO 4acoB MO Ka:KI0H TeMe ¢ pa30MBKOI Ha TeopeTHYeCKHE M
NpaKTHYeCKHUe.

Y4ueOHbii IU1aH 1-ro roga o0ydeHust

INo HazBanue pasaena, TeMbl KonnuecTBo yacoB ®Dopmel aTTecTanun/ KOHTPOIIS
TEMBI Bcer0| Teopus |HpaKTI/IKa
Moayns 1
1. BBojiHOE 3aHsTHE 3 1 2 HHCTpyKTaX 10 TEXHUKE 0€30IaCHOCTH
2. OCHOBEI MPOEeKTHOH| 6 3 3 Cxema 3KcrepruMeHTa
esITENbHOCTH
3. OcBoeHue dKcrepuMeHTanbHbIX| 207 12 195 CxeMbl  IKCIHEPUMEHTOB,  MPOTOKOJIBI
METOAMK (Ha @puMmepe Keiical B T.4.| BT.4. BT.Y. [PKCIEPUMEHTOB
«Co3nanue TPAHCTEHHOT'O
OpTaHU3Ma»)
Takt keiica 1. «Kak cosmate| 3 - 3
TpaHCTE€HHBIN OpraHu3M?»
Takt keiica 2. «[lomyuenue| 90 3 87
L1€JIEBOrO T€Ha»
TakT Keiica 3. «Coznanne| 33 3 30
FCHETHUECKOTO BEKTOPa»
Takr keiica 4. «l'eHernueckas| 36 6 30
TpaHchopmanus 6akTepuin
Takr keiica 5. «Kak mpoBeputs -| 36 - 36
paboTaeTr reH Win HeT?»
4. Meponpusarus [porpammel| 9 - 9 [Ipesenranuu
pa3BUTHSA OOIMIEKYJIBTYPHBIX
KOMITETEHIIUI
HToro 216 16 200
Y4eOHblil IU1aH 2-T70 roga 00y4eHust
INo HazBanue pasnena, TeMbl KommuecTBo yacoB ®Dopmel aTTecTaun/ KOHTPOIIS
TEMBI Bcero| Teopus |HpaKTI/IKa
Monyns 2
1. OCHOBBI MIPOEKTHOH| 6 3 3 WHcTpyKTaXK 10 TEXHUKE 0€30TIaCHOCTH
esITENbHOCTH
2. /ln3aifH-MBINIIJICHUE B IPOSKTHOM | 54 6 48 Odopmienue MIPOEKTHOU HJIeH,
NesITENIbHOCTH COCTaBJICHHE KAJICH/IAPHOTO TUIaHA [TPOESKTA
3. Peanuzanus mpoekTa (co3ganue 45 6 39 TpaHCreHHBIN OpraHu3mM
FeHHO-MOAM(UIIUPOBAHHOTO
OpraHmu3Ma)
4. Peanm3zamus npoekra (co3manue 45 - 45 Monenb mpoekTa
ycTpoiicTBa)
5. Co3naHre MakeTa Ha 24 - 24 MakeT mpoexTa
000pyI0BaHNY XaWTEK-TIeXa
6. [Ipe3enTanus u 3KcepTU3a 12 - 12 BayTpenHsis 3amuTa NpoeKkToB
[1OJTy4EeHHOT0 pe3yJibTara
7. [IpencraBnenue MoIy4YEeHHbIX 15 - 15 BHemHs1s 3a1uTa NpoeKToB
€3yJIbTAaTOB




8. [IpoexTrpoBaHue mmIara pa3BuTus | 6 - 6 [lnan-rpaduk JanpHEHIIEH peann3anuy

[MPOCKTa

9. MeponpusTus IIporpammser 9 - 9 [Ipe3eHTanuu
pa3BHUTHUS OOIIEeKYIETYPHBIX
KOMIICTEHITUI
Hrtoro 216 15 201

V. Conep:xxanue usyuaemoro Kypca
4.1. KpaTtkoe onmucaHue TeM NPOrpaMmbl (TEOPEeTHYECKHX M MPAKTUYECKHX
BU/IOB 3aHSATHII ¢ yKa3aHHEM YacoB).

Moayas 1.

Tema 1. BBoanoe 3ausitue. 3 yaca.

Jlekyuonnoe 3anamue (1 uac)

TpebGoBanus, mpeabsBisieMbie K o0ydaromumcs. TexHuka 0e30MacHOCTH.

Ilpakmuueckoe 3anamue (2 uaca)

3anogHeHUEe aHKET BXOJHOIO TecTupoBaHus. JlenoBas urpa.

Tema 2. OcHOBBI NPOEKTHOM J1eSITEJILHOCTU. 6 4YACOB.

Jlekyuonnoe 3anamue (3 uaca)

TpeboBanus k mpoekTy. IIpoekT u uccienoBaHuE Kak MYTH CO3JaHUS HOBOTO.
buostnka mnpoekTHOW aAeaTenpHOCTH. CTpyKTypa mnpoekTa. OCHOBHBIE KOMIIOHEHTBI
YKU3HEHHOI0 LIMKJIa npoekTa. [lnannpoBanue nmpoekxra.

Ilpakmuueckoe 3anamue (3 uaca)

Keinic «Co3nanne TpaHCreHHOro opranusmay». I[IpocMOTp MOTHMBAIMOHHOTO
Matepuana. QopMylIHpoBKa MpPOOJEMbI, MOJHUMAEMON B MOTHBAllMOHHOM MaTepHuale.
[TocTaHOBKA MPOEKTHOM 33]1a4H.

Tema 3. OcBoeHMe IKCIEPUMEHTAJbHBIX MeTOAUK. 207 yacos.

Taxkr keiica 1.«Kak co31aTh TpaHcreHHbli oprannzm?» (3 gaca)

Ilpakmuueckoe 3anamue (3 uaca)

®opmynupoBka npobsiembl. [lonck uHbopmarmu. OOCyXKIEHHE CYIIECTBYIOIINX
croco0oB pemieHus: npoosembl. DopMupoBaHUE CXEMbI IKCIEPUMEHTA IO CO3JaHUIO
TPaAHCT€HHOI'O OpPraHu3Ma.

Takr keiica 2.«Ilonyuyenue neseBoro rema» (90 yacon)

Ilpakmuueckoe 3anamue «I'1e MOKHO B3ATh LeJIeBoii ren?» (3 uaca)

®opmynupoBka mpodiemMbl. [louck mHbopMmanuu. OOCYKIEHHUE CYIIECTBYIOITUX
Croco0O0B pelleHUs MPOOIEMBI.

Jlexyuonnoe 3auamue (3 uaca)

CnocoObl ToTydeHusl 1eJI€BOr0 TeHa (TpaHCTeHa) HJid €ro IMepeHoca B JAPYrou
opranusM. llomydeHne reHa M3 €CTECTBEHHBIX MCTOYHUKOB, U3 TEHOMHBIX OMOJIMOTEK.
HckyccTBeHHBIN CHHTE3 T€HOB: XUMUYECKUN CUHTE3, (DEPMEHTATUBHBIN CUHTE3.

Jlabopamopnuie 3anamus (84 uaca)

Brinenenne cymmapuoit PHK (9 gacoB)

Ounctka PHK (6 yacoB)

Anamu3 PHK Metonom resb-anekrpodopesa (3 yaca)

Cunre3 k/IHK na matpuiie PHK (30 gyacoB)

Ananu3 kJIHK meTonom renb-annekrpodopesa (3 yaca)



Amruinukanus ITOJTHOU KOJIUPYIOIIEH [I0CJIEI0BATEIBHOCTH reHa
¢dyopecuentHoro 6enka (30 gacos)

Ananu3 npoaykroB TP MmeTogom renmb-siekrpodopesa (3 yaca)

Takr keiica 3. «Co31aHue reHeTHYECKOT0 BeKTOpay» (33 yaca)

Ilpakmuueckoe 3auamue (6 uacos)

dopmymupoBka mpodsiemsl. [lowck muboOpMaru. OOCyX)aeHUE CYIIECTBYIOIINUX
croco0oB pemieHusi npoodsiembl. DopMUpPOBaHUE CXEMbI IKCIIEPUMEHTa IO CO3JaHUIO
TeHETHYECKOT0 BEKTOPA.

Jlexyuonnoe 3anamue (3 uaca)

Knonupoanue 1ieneBoro reHa. BeKTopsl Ajis mepeHoca 1ejIeBoro reHa: rmia3MuIbl,
BUPYCHI, KOcMUbI. Co3/1aHNE BEKTOPHON KOCTPYKITUH.

Jlabopamopmnuie 3anamus (24 uaca)

KomneroTepHblii 1U3aiiH reHeTHYeCKOW KOHCTPYKIUU (12 9acoB)

PecTpuKIus BEKTOPHO# IJIa3MHUIbI M aMIUIMKOHOB II€JIEBBIX TeHOB (6 JacoB)

JIurupoBaHUe IEJICBBIX I'EHOB B BEKTOPHYIO IUIa3MHTy (6 4acoB)

Takr keiica 4. «['eHeTn4eckasi Tpancopmanus d6axkTepuii» (36 yacon)

Ilpakmuueckoe 3ansamue (6 uacos)

®opmynupoBka mpodaeMsl. [louck mHbopManuu. OOCYKIEHHUE CYIIECTBYIOIUX
CroCco0O0B pelIeHUs MPOOIEMBI.

Jexkuyuonnoe 3anamue (6 uacoe)

[lutarenpHble Cpebl U METOJbl KYJIbTUBHUPOBAHUS MHUKPOOPTaHU3MOB. MeTobl
CTEPUIM3AINH TOCYAbl U 000PYI0BAHUS.

Jlabopamopmnuie 3anamus (24 uaca)

3HAKOMCTBO C MHUKPOOHOJIOTHYeCcKoM 1abopaTopueii (3 daca)

[TpuroToBneHUe MUTATEIBLHBIX CPea s OakTepHii (6 yacoB)

[lepecagka MUKpPOOPraHM3MOB HA MHUTATEIBHYIO Cpely TpU  TOMOIIU
MUKpOOHOJIOTHYeCKOM rmeTiu (3 yaca)

[Tepecagka MUKpOOPraHM3MOB Ha MHUTATCIBHYIO CpeAy TPH ITOMOIIM IITATES
Jpuranbckoro (3 yaca)

[TpuroroBneHue KoMIeTeHTHBIX KieTok E. coli (6 yacos)

Tpancdopmanus kiaerok E. coli mpoxykramu nurasnoit peakimu (3 yaca)

Takr keiica 5. «Kak npoBepuTh — padoTaeT reH uiu Her?» (36 4yacoB)

Ilpakmuueckoe 3anamue (6 uacos)

®opmynupoBka mpobsiemsl. [louck uHbopmaru. OOCyXIEHHE CYIIECTBYIOITNX
CIOCOOOB peIIeHUS MPOOIEMBI.

Jlabopamopnoe 3ansmue (30 uacoes)

[TLP-cxpununr konouuii E. coli Ha Hanuune BcTaBKM reHa B BEKTOpe (6 4acoB)

OTt6op Kks10HOB 10 (heHoTUmy (6 Yacos)

Brigenenue mmasmugnoi JJHK u3 pexomOnnanTHbIx Kia0HOB E. coli (6 gacos)

Anamm3  mnasmugHo JIHK #3 pekoMOMHAHTHOTO KJIIOHA METOJIOM T€lib-
anekTpodopesa (3 yaca)

Busyanu3zaius pekoMOMHAHTHOTO Oelika B OakTepraibHOM Onomacce (3 yaca)

Brigenenne pekoMOMHAHTHOTO OeIka U3 OaKkTepHaaIbHOW OMOoMacchl (6 4acoB)

Tema 4. Meponpusatuss IIporpammsbl  pa3BUTHS  O00LIEKYJIbTYPHBIX
KoOMIeTeHIui. 9 yacos.



Yyactne B MEKKBAaHTOPHAHCKMX, KBAaHTOPUAHCKUX W BHYTPUKBAHTYMHBIX
MEpPOTIPUATHSAX, HAMPABICHHBIX Ha (OPMHUPOBAHHWE 3HAHWN M HABBIKOB T'yMaHUTAPHOUN
HaIPaBJICHHOCTH.

Monayas 2.

Tema 1. OcHOBBI MPOEKTHOI J1eSITEJILHOCTU. 6 4YACOB.

Jlekyuonnoe 3ansamue (3 uaca)

Texnonorun SCRUM B npoeKTHOM J1eSITEIHBHOCTH.

Ilpaxmuueckoe 3anamue (3 uaca)

Keiic «AnbTepHaTuBHasi SHeEpreTvka: pa3padoTka OHOTeHHOOCBETUTEIHLHOTO
npudopa». IIpocMoTp MOTHUBAaIMOHHOTO Marepuana. PopMynHpoBKa MPOOIEMBI,
MOJIHUMAeMOM B MOTHUBAIIMOHHOM MaTtepuaiie. [loctaHoBKa MPOEKTHOM 3a7auH.

Tema 2. /Inzaiin-mMplijieHue B NPOEKTHOM 1eATEIbHOCTH. 54 yaca.

Jexkuuonnoe 3anamue (6 uacoe)

Jln3aliH-MBITIUICHUE — METOJM  CO3JIaHHUS HOBBIX TMPOAYKTOB H  YCIHYT,
OPHUCHTHPOBAHHBIX Ha dYenoBeka. OCHOBHBIC TPHUHIIMIGI, KIIOYEBBIC J3Tammbl. JTall
OMIIATUH, ITAI OMPEACTICHHUS, dTall UICH, dTAIl IPOTOTUITUPOBAHMUS, dTAIl TECCTUPOBAHMSI.

Ilpakmuueckue 3anamusn (48 uacoe)

Henosas urpa «4Uro? Kak? [Touemy?» (3 vaca)

Jenosas urpa «IloaroroBka k HHTEPBBIO» (6 YacoB)

®opMHUpOBaHUE MTPOCKTHOM KOMaHAbI (3 vaca)

Henosas urpa « UuTEepBBIO MJ1s1 HMTIATUN (3 Yaca)

Henosas urpa «I[lyts monb3oBaTesns» (3 yaca)

[TocTanoBka 3amaun mnpoekra (Meroast «POV-dopmyna», «POV-ananorusy»,
«POV-pexnamay, «IIpoBepounbiii criucok») (9 yacos)

I'enepanust u oTOOp mNPOEKTHBIX uAeH (Meroa «MO3roBod MITYypM», METO
«bomucropmunry) (6 4acon)

[IpoTtotTunupoBanue pemenus (Meron «OmpeneneHue MNEPEeMEHHBIX», METOI
«IIporoTunupoBanue ¢ nojibzoBareaem») (6 4acoB)

TectupoBanue pemeHus (meton «TecTupoBaHuWe C TMOJB30BATEIEM», METOJT
«O0parHas cBsI3b B KOMaH1e») (6 yacoB)

Coznanue miaHa-rpadguka pead3anuu 3aayMaHHoro (3 Jaca)

Tema 3. Peanusauusi mnpoexTa (co3AaHHe T'eHHO-MOIAUPUIHPOBAHHOIO
opranmusma). 45 yacos.

Ilpakmuueckoe 3anamue (6 uacos)

[TnanupoBaHue KCIEPUMEHTA 10 TTOJIYYSHHUIO TPAHCTEHHOTO OpraHu3Ma

Jlabopamopnuie 3anamus (39 uacoes)

[Tonyyenue nenesoro rena (12 gyacos)

Co3aanue reHeTUYeCKo KOHCTPYKIUHU (9 4acoB)

['enetndeckas Tpancopmaius opranu3mMoB (9 gacon)

[IpoBepka 3p(HheKTUBHOCTH reHeTHYeCKor TpancpopManuu (9 4acos)

Tema 4. Peanu3anus npoekTa (co3a1aHue ycTpoiicTBa). 45 yacos.

Ilpakmuueckue 3anamusn (45 uacos)

Pa3paboTka KOHCTpYKIMK ycTpoiicTBa (6 4acoB)

Pa3paboTka TeXHOJIOTHYECKON CXeMbI 00CITyKUBaHUs ycTpoiicTBa (6 4acoB)

Pacdet sxoHOMUYECKON COCTaBIISIIONIEH YCTPOMCTBA (6 4acoB)

Cozpanue nporotuna moaenu (6 4acoB)



TectupoBanue mojienu (6 4acoB)

DKCnepuMEHTAIBHBIN pacyeT napaMeTpoB MOJENH (6 4acoB)

JlopaboTka mosenu (9 yacoB)

Tema 5. Co3nanue makeTa Ha 000pY/A0OBaHNHU XaliTek-mexa. 24 yaca.

[IpakTrueckue 3aHATHS

Tema 6. [Ipe3eHTanus M IKCNEPTH3A NMOJYYEHHOT0 pe3yabTara. 12 yacos.

[lonroroBka cialijoB W TEKCTa NPE3EHTALMU IS 3alllUThl  IPOEKTa.
CobecenoBanue. 3amura OpOEKTa BHYTPU 00pa30BaTENbHOM OpPraHU3allvy IpU yYaCTHH
HKCIIEPTHOM TPYIIIIHI.

Tema 7. IlpeacraBiieHue MoJy4eHHbIX pe3yJbTaToOB. 15 4acos.

OdopmieHre NpoeKTHOM JOKyMEHTAIMU. Y4yacThue B KoHpepeHuuu. BeicTyrienue
C JIOKJIaIOM. YUYacTHE B BBICTABKE UJIM COPEBHOBAHMSX.

Tema 8. IIpoexkTUpoBaHMe IATA Pa3BUTHS. 6 YACOB.

[IpopaboTka U TEPEOCMBICICHUE PE3YJAbTATOB PAOOTHI [JIsi HAXOXKIEHUS MyTei
Pa3BUTHS POEKTA

Tema 9. Meponpusituss IlporpamMmbl  pa3BUTHSL  O0UIEKYJIbTYPHBIX
KoOMIIeTeHIuii. 9 yacoB.

Yyactue B MEXKKBAaHTOPMAHCKUX, KBAaHTOPUAHCKMX M BHYTPUKBAHTYMHBIX
MEpOIPUATHAX, HANpPABICHHBIX Ha (DOPMUPOBAHHE 3HAHUI M HABBIKOB I'yMAaHUTAPHOMN
HaIpaBJIEHHOCTH.

V. Kommjieke OPraHM3AIMOHHO-TIEAATOTHICCKHUX yCJ'lOBl/Iﬁ

5.1. KanenpapHblii yueOHblii rpadgux

Kanennapusiii yueOnbiii rpadux 1-ro roma oOyuenus - mnpuioxkenue 1 K
porpamme.

Kanennapusiii y4eOHbINi Tpaduk 2-ro roga oOydeHUsS - TPWIOKEHHE 2 K
porpamme.

5.2. PecypcHoe obecnieueHne NPpOrpaMmabi:

- MAaTepHAJIbHO-TeXHHYECKOoe o0ecnevyeHune

JUist mpoBeNeHUs JIeKIMi, CEMUHAPOB TNPEIyCMOTPEH KaOWHET, OCHAIICHHBIN
KOMIBIOTEpHOU TexHHKOH, He MeHee | IIK Ha 2 yuyeHuKa, TPOEKTOPOM, 3KPaHOM,
MarHUTHO-MapKEPHOH JTOCKOW, MarHUTHO-MapKEPHBIM (IIUI-4apTOM.

JlabopaTtopHbie 3aHsATHS Kypca “OCHOBbI T'€HHOM HWHXKEHEpPUH TMPOBOASTCS B
y4ueOHoOM TabopaTopuu, MpeaHA3HAYCHHOM IS MOJTOTOBKU M TIPOBEJACHUS MOJICKYJISIPHO-
OHMOJIOTUYECKUX uccnenoBanuii. OOopyJoBaHME W TEXHHMKa pabOT B y4eOHOM
Ja00paTopuu  JIODKHBI ~ COOTBETCTBOBATh  TPEeOOBAaHMSM,  MPEIBABISIEMBIM K
MIPOU3BOJICTBEHHBIM U APYTUM JA00PATOPHUSIM COOTBETCTBYIOIIETO MPOdHIS.

B cocraB yueGHoO# sabopaTopuu BXOJAT: KOMHATa JJIsl UCCIICIOBAHUMN-3aHATUI;
aBTOKJIaBHAasl (CTEpUIIM3AIIMOHHAS); MOE€YHas, OOOpyJAOBaHHAs [IJII MBIThS TOCY/bI,
npernaparopckas, T/€ TMPOBOAAT TMOATOTOBKY JIA0OpPaTOPHOM TMOCYABl W XPaHAT
MUTATENIbHbIC CpPENlbl; MaTephalibHasi KOMHATa — JJIi XPAHEHHUsI 3alacoB PEaKTHUBOB,
MOCY/IbI, ammmapaTypbl, MPUOOPOB, X03IHCTBEHHOTO0 HHBEHTapsI. /{7151 mpoBeIeHNs TOCEBOB,



CTEPWJIbHOW DPAa3IUBKH Cpell W APYruX paboT ¢ COOJIONCHHEM TPaBWII ACENTUKH B

MOMEILEHUH JIJIsl UCCTIEI0BAaHUN YCTaHOBJIEH OOKC-TaMUHap.
VY4eOHO-MeTOIUYECKUE CPECTBA OOYUCHUS:

[Tpumensiemoe Ha 3aHATHSIX AUJAKTUYECKOE M yYEOHO-METOIMUYECKOe oOecrieueHue

BKJIFOYAET B CEO0sl 3JEKTPOHHBbIE YYEOHHMKH, CIPABOYHBIE MaTEPHAIIbI
ucnosb3dyemsix [Iporpamm, MHTEpHET, paboune TeTpagu 00ydarOInXCs.

- cleuuaJbHOe 000pyA0BaHME:
bokc abakrepuanbHoit BAB TTLP-"Jlamunap-C"

Munn-uentpudyra «Minispiny
Munu-nieaTpudyra/Boprere «Mukpocnud FV-2400»
[lepconanbueblit BopTekc «V-1 plusy

Acmupatop «BS-040108-AAG Biosan»

Tepmoctar TBepaorenbHbIil TT-2-«Tepmut»
Amimmudukatop (Tepmouukiep) « Termix»
Cnextpodoromerp «NanoPhotometer NP80»

. MUKpOBOIHOBas MeYb

10 Kamepa niist anexktpodopesa

11.WcTounuk nuTaHus s anekTpodopesa «Imbh»

©WCoOoNOEWNE

Hn CHUCTEMbI

12.Cucrema renb-gokymertupoBanus «Vilber Lourmat Bio-Print-CX4/20M»

13.T'omorenusaTop yibTpasBykoBoit UP200St
14.ABTOMaTHUECKas MUIIETKA

15.HakoHeyHnKkH IS aBTOMAaTHYSCKUX ITHUIIETOK
16.ITpombiBanika

17.1Tpo6upku tuna Eppendorf

18.1ITaTuBBI JIsI MEKPOIIPOOHPOK

19.11ItaTuB noacTaBKa AJIs aBTOMATUYECKUX ITUIIETOK

- HH(POPMAIHOHHO-METOIHYeCKOe 00ecTedeHne

Cenenus o popMax M TEXHOJIOTHUAX OpPraHU3aIMU YYEOHBIX 3aHSATUN, METOJAaX U
npueMax paboThl € OOYYAOUIMMHUCS, HCIOJIL3YEeMOM JHJAKTHUYECKOM Marepuajne u

(dbopmax OTCIIEKUBAHUS PE3YIbTATOB MPECTABIEHBI B TAOIUIAX.
1-ii rox o0y4enust

Ha3panue DopMbI TexHoJi0rus Mertonbl u | Boamoxknblii | Texuudeckoe | dopma
pasneda, OpraHM3auu OpPraHM3aliy | MpPHeMbI AUJAKTHYCCK | OCHAILICHHE OTCJICKABAHUS
TeMbI y4eOHBIX 3aHATHI padoThI ¢ | Wil MaTepuan | 3aHATHSA H  pukcanun
/ 3AHATHI o0yuarommmuc pe3y1bTaToB
n |
1 | BeoxHoe Jlexnuus, TpammmonHbl | — CropecHbIe Ilpesenramms, | Kommbrorep, YcTHbll onpoc
3aHSTHE. IpaKkTHYeCKas € TEXHOJIOTHH METOIBI BUJICO MpOCKTOP
pabota (ycTHOE
M3JI0KEHHE);
— Harnsaaelie
METOBI (METOJ
JIEMOHCTpAaLNH,
METO,
WLTIOCTpAIHi);




OCHOBBI Jlexmus, Kommsrotepn _ Crose Buneo, Kommsrotep, Yuyactue B
MIPOEKTHOM CaMOCTOsITENIbHA | Ble cHble MeTopi | TPC3CHTALMN, | TIPOCKTOP, JICKYCCHH,
JeSATeNbHOCTH | I paboTa B | TEXHOJOTHH, ( mackyccs) KOMITBEOTEPHBI | (pMImIapT 3ammra
rpymmax, MPOCKTHBIC € CHMYJBIIMH | MarHUTHO- JIOKIIa1a
JHUCKYCCHS TEXHOJIOTUHA - Meron | yrn MapKEepHBIii,
BI (omacTepel,
Hp06JIeMHOFO (bo*roa_nnapa’r
o0ydeHus
(JacTHaHO-
TTOVCKOBBIH,
HCCIIEIOBATEIBC
KHI\;I’
TMO3HABATEJILH
oe
npoodeMHoe
H3J10KeHue,
AUATOTHYECKO
e mpo6JieMHoOe
H3JI0KEHHE, )
OcBoenune Jlexrun, TpamMIMOREBL | _ CjoBecHBIE [pesenranu, | Kommbrotep, Pemenue
SKCIICPUMEHTA | TPAKTIICCKIC © TeXHOIOTHH, | neTombl BHJICO, TIPOCKTOP, 3amad,
JIBHBIX paboTHI, TEXHOJIOTHU (ycTHOE KOMITBIOTEpHBI | (ymmIapT COCTaBJICHHE
METOMK nabopaTopHbIe PasBUBAIOIICT | y3noskenue, € CHMYJISIIUM, | MAarHUTHO- CXEMBI
paboTHI, 0  00y4eHW, | oopacHenNe, MPOTOKOJIBI MapKePHBbIIA, IKCIICPUMEHTA
CaMOCTOSITeNIbHA | TEXHOJIOTHU JWCKYCCHs); OITBITOB, ¢oroanmapar, | Mo  CO3IAHHIO
1 pabora B | mubdepeHimp | Harmsmusre | FePTOTH  © 000pyI0BaHHE | TPAHCTECHHOTO
rpymnmnax OBaHHOTO METOBI (METON 3a/1a9aMu JUIS OpraHusma,
o0yUIeHUS M MOJICKYIIIDHO- | COCTaBIICHHUE
JIEMOHCTpAIIHH,
\eTox OHOIIOTHYECKH | TIPOTOKOJIA 5
.. X pabor, | mabopaTopHOi
WIITIOCTpaIUi;
IpHEMOB XHMUYECKHE paboTsI
paboThI Ha PCAIKTHBEL,
000pyIOBaHUH IUICTOYHBIC
); KyJBTYpBbI
— MerTtonabl
MPAKTHYECKOTO
o0yueHus
(mabGopaTtopHbIe
, TPaKTUICCKHE
paboThI)
— Meronpl
IPOOIEMHOTO
o0yueHus
(gacTr4HO-
TOVCKOBBIH,
HCCIIC/IOBATEITHC
Kiif)
Meponpustus | CamoctostensHa | IIpoexTHble Metoast Ipesenramy, | Kommbrorep, Co3nanue
IIporpammsr s  pabora B | TCXHOJIOTHH, POOIEMHOTO BHUJICO MPOCKTOP, TIpe3eHTaluii
pa3BUTHS rpymnmnax, TEXHOJIOTHH o0yueHus ¢rvmaapT
OOIIEKYNBTYp | JTUCKYCCHS cotpyaumuect | (cooOmiaroriee MarHuTHO-
HBIX Ba U3JI0)KEHUE ¢ MapKEpHBIH,
KOMIIETCHIIHI JIIeMEHTaMHI ¢omacTepsl,
MPOOIIEMHOCTH, (oToanmapar
JINAJIOTHYECKOe
npoGyieMHOe

M3JI0KEHHUE)




2-i Toj1 00yuyeHust

Hazsanue ®opMbI TexHoJsiornst Metoamnt u | Bosamoxknbiii | Texnuueckoe | ®opma
pasneia, OpraHM3aIuu OpPraHM3aly | MpPHeMbI AUIAKTHYECK | OCHAILICHHE OTCJICKABAHUS
TeMBbI y4eOHBIX 3aHATHIH padoThI ¢ | wii MaTepuan | 3aHATHSA u  ukcanuu

/ 3aHATHIH o0yuarommmuc pe3yJIbTaToB

n 1

1 | OcHoBbl Jlekums-6ecena, | IlpoekrHbie _ Croge | [IPe3eHTAIIMH Kommsrotep,

MPOEKTHOM JIVICKYCCHS TEXHOJIOTHH, CHBIE METOJbI TIPOEKTOP,
JESATEIBHOCTH TEXHOJIOTHHI (Gecena bmrmaapt
tl
COTPYIHHUYECT MAarHUTHO-
Py, JIUCKYCCHST) .
Ba MapKEpPHBIH,
- Merton dhromactepsr,
bl ¢otoarmapar
IPOOIEMHOTO
o0ydeHus
(cooOmaroree
W3JIOKEHHE  C
3JIEMEHTaMHU
POOJIEMHOCTH,
JIMaJI0TUIECKOoe
pobaeMHoe
U3JI0XKEHHe,
METO]I KEHCOB)

2 | Muzaiin- Jlexnus, Kommbrotepn | _ Crose Buneo, Kommbtotep, VYuactue B
MBIIUICHHUE B CaMOCTOsITeNIbHA | ble CHble MeTopl | IPC3CHTALMH, | TIPOCKTOP, JUCKYCCHH,
MIPOEKTHOM g  paboTta B | TEXHOJIOTHH, ( mackyceus) KOMITBIOTEpHBI | (ymmiapt 3almra
JeATeNBHOCTH | TPYIIax, TIPOCKTHBIE € CHUMYJSIMU | MAarHUTHO- JOKITaa

JIACKYCCHS TEXHOJIOTHA - Metox | urn MapKepHBIH,
bl (momacTepsl,
Hp06HeMHOFO (bo’roar[napa’r
0o0yueHus
(gacTr4HO-
TTOVCKOBBIH,
HCCIIe/IOBATEIbC
KHH,
MIO3HABATEILHO
e mpoOieMHOe
M3JIOKECHHE,
JINaJI0TUIECKOoe
npobiaeMHoe
W3JI0KEHHE, )
Peanuzanus Ipakruueckue TpaMIMOHHBI | _ (CjroBecHEIE Ipezentamm, | Kommsrotep, CocraneHue
MPOEKTa padoThI, © TEXHOJIOTHH, | nerombl BUJIEO, MIPOEKTOP, CXEMBI
(coznmanue nabopaTopHbIe TEXHOJIOTHHI (ycTHOE KOMITBIOTEPHBI | (iumaapt SKCIEepUMEHTa
TeHHO- padoThI, PasBUBAIOIICT | y3noskenye, € CHUMYJSILHHY, | MarHUTHO- 0  CO3IAaHHUIO
MOIM(MHIMPOB | CAMOCTOATENBHA | O  OOYYEHMSl, | oGpacHEHHE TIPOTOKOJTBI MapKepHBIH, TPaHCTEHHOTO
b
aHHOTO 1  pabora B | TEXHOJIOTHH JCKYCCHS); OITBITOB ¢oroarmapar, | opraHuszMa,
b
OpraHu3Ma) rpymmax muddepenmp | Harsmbie 000pyIOBaHHE | COCTaBIICHUE
OBaHHOT'O JUIst MIPOTOKOJNA
METOJIbI (METOT N
00yueHust o MOJIEKYJIDHO- | JTabopaTopHOM
JIEMOHCTpAINH,
Ouornornyeckn | paboThI
METO
. X pabor,
WITIOCTPAIHi;
N XUMHYECKUEe
npréMoB
PEaKTHBEL,
paboThI Ha
KJIETOYHbIE
000pyI0BaHUH
); KYJIbTYpbl
— MeTtobl
MPaKTUIECKOTO
0o0yueHHs
(;mabGoparopHbie
, IPaKTHYECKNE

paboThI)




— MeToasl
MPOOIIEMHOTO
o0y4eHus
(JacTnaHO-
TTOMCKOBBIH,
HCCIIEA0BATENIBC
KHi)

Peanuzanus
MPOCKTA
(co3nanue
YCTpOICTBA)

CaMOCTOSATENbHA
1  pabora B
rpyImnax,
JICKYCCHS

IIpoexrHble
TEXHOJIOTHY,
TEXHOJIOTHU
COTPYIHAYECT
Ba

- Cnose
CHBIE METO/BI
(6ecena,
JIUCKYCCHS);

- Harns
JTHBIE  METOJIbI
(meTon
JIEMOHCTpaLui
)i

- Meron
bI
MPOOIEMHOTO
o0y4ueHus
(cooGmaromee
U3JIOKEHHE  C
DJICMECHTaMU
MpOOJIEeMHOCTH,
JINaJI0TUIECKOe
npobaeMHoe
H3JI0KEHHE)

[IpesenTauym

Kommsrotep,
TPOCKTOP,
Gbmumrmaapt
MarHuTHO-
MapKEpHBIH,
¢omacTepsl,
¢otoarmapar

Pa3paboTtka
MOJEN u
TEXHOJIOTHYECK
oi CXEMBI
HpoeKTa

Cosnmanue
MaKeTa Ha
00opynoBaHU
H XaUTeK-11exa

NupuBuayansHa
g pabora

[IpoexTHbIe
TEXHOJIOTHHI

Harnsanaeie
METOJIBI (METO
JIEMOHCTpAIIHH,
MIPUEMOB
paboThI Ha
obopyaoBaHuy,
METOJ
HaIJISHOTO
MOJICTUPOBAHH

)

Kommnsrotep,
nipoektop, 3D-
TIPUHTEPE,
cranku UITY

Cosnmanue
MakeTa
o0BeKTa

IIpesenTanus
U 3KCIepTH3a
MOJY4EHHOTO
pe3yJsbTara.

CamocrosTensHa
s  pabora B
rpymmnax,
JMCKYCCHUS

IIpoextHble
TEXHOJIOTHH,
TEXHOJIOTHI

COTPYIHHYECT
Ba

- Cnose
CHBIC METOJBI
(6ecena,
JTUCKYCCHS);

- Harns
IIHbIE METOJIbI
(meTon
JIEMOHCTpaLUi

)

— Merton
bI

POOJIEMHOTO
o0yueHus
(cooGmaromee
H3IIOKEHHE  C
DJICMECHTAMU
POOJIEMHOCTH,
JIHATIOTUYECKOE
npoGyieMHOe
U3JI0KEHHUE)

Ipe3enrauuu

Kommrsrotep,
TIPOEKTOP,
¢rmmaapT
MAarHUTHO-
MapKepHBIH,
(romacTepel,
¢otoarmapar

Omnucanne
CXEMBI
petieHus,
y4yactue B
JIACKYCCUH

TIpencraBnenu
€ TOJIY9CHHBIX

Kondepenmwst

IpoexTHble
TEXHOJIOTHH,

— Cnose

IpezenTamm

Kommstotep,
TPOEKTOP,

TIpe3enTanus
TIPOEKTA




pEe3yJIbTaTOB. TEXHOJIOTHHI CHBIE METOMBI bmmrmaapt
cotpyanuuect | (Gecena, MAarHuTHO-
Ba JUCKYCCHS); MapKepHBbIi,
_ Harus (romacrepsbl,
IHBIE METOZbBI (poroarmapar
(meTon
JIEMOHCTpaLui
)i
- MeTton
BI
IPOOIEMHOTO
00yueHus
(coobmaromee
U3JIOKECHHE  C
3JIEMEHTaMHU
pOoOJIEMHOCTH,
JIMaJI0TUIECKOe
pobIeMHOE
H3JI0KEHHUE)
[TpoektupoBa | camoctositenbHa | [IpoekTHbie _ Crope | HpescHTaImH Kommebtorep, CocraBnenue
HHE mara | s pabora B | TEXHOJIOTHH, CHBIE METOMBL MIPOEKTOP, nnaHa-rupa(beKa
pa3BHUTHSL. rpymmnax, TEXHOJIOTHU (Gecena, Gbmumrmaapt JanbHeimen
JICKYCCHSI COTPYHIMECT | 1uyorevecus); MaruTHO- peanuzanuu
Ba MapKepHBIi, HpoeKTa
- Harus (momacTepsl,
JIHBIE  METOJIbI hotoarmapar
(meTon
JIEMOHCTpanui
)i
— Meron
BI
MPOOIEMHOTO
o0yueHus
(cooGmaromee
U3JOXKEHHE ¢
3JIEMEHTaMH
MPOOJIEMHOCTH,
JINAJIOTHYECKOe
npobiaeMHoe
U3JI0KEHHE)
Mepomnpustus | CamocrositensHa | IlpoekrHbie Mertonbt [pesenramnu, | Kommbrotep, Coznanue
IIporpammst 1  pabora B | TEXHOJIOTWH, po6JIeMHOTO BHJIEO TIPOEKTOP, TIpe3eHTaIH
pasBUTH rpyImax, TEXHOJIOTHHI o0y4eHus ¢bmmrmaapt
OOIIEKYIbTYp | AMCKYCCHS cotpymidect | (coobmiaromee MAarHUTHO-
HBIX Ba W3JIOKEHHE  C MapKepHBIH,
KOMITETEHIINI 3JIEMEHTaMH (nomacrepbl,
MPOOIIEMHOCTH, (oToanmapar
JINAJIOTHYECKOe
mpobaeMHoe
H3JI0KEHHUE)
(I)OpMLI 1 BUbI KOHTPOJIA
ﬂuaenocmuka 34)4)el<mueuocmu 06pa306ameﬂbuozo npoyecca.
B  xome peamuzamuum  mporpaMMbl  OOyYaIOIIMMHCS  OCYIIECTBIISIFOTCS

JIMAarHOCTUYECKHUE CPE3bI MO ONPEETICHUIO YPOBHS YCBOCHUS TPOTPAMMBbI:
BxonHoW KOHTPOJb — TECTUPOBAHHE, MPOBEPSIOIIECE YPOBEHb 3HAHHWU B 00JacTH
TE€HETHKHU U MOJIEKYJISIPHOU OMOJIOTHH.




HDOM@)KVTO‘-IH&H arTeCcTanusd HpOBOAUTCA B KOHIIC I-ro roga 06y‘IeHI/I$I B BHUAC

KoH(epeHInr, Ha KOTOPOU MPOUCXOIUT 3alTUTa TPOCKTOB.

Hrorosas arrecranyss IPOBOJUTCA B KOHIIC 2-ro roga O6y‘-IeHI/I$I B BHAC

KoH(epeHInH, Ha KOTOPOU MPOUCXOIUT 3alTUTa TPOCKTOB.
Pe3ynbTaThl KOHTPOISI PUKCUPYIOTCS B TUATHOCTUYECKON KapTe.
Bxoonoit konmpo.ib
Marepuainsl TecTupoBanus cM. B [Ipunoxxenun 3.
Kputepuu o11eHKH BBOJTHOM JIMarHOCTHUKHU:

Huszxuu ypoeeHb — TIPOLCHT IIPABUJIBHO BbIIIOJHCHHBIX TCCTOBBIX BaﬂaHI/Iﬁ

cocrasiget 60 % u HUXKe.

Cpeonuil yposeHb — TPOLEHT TNPABWIBHO BBIMOJHEHHBIX TECTOBBIX 3aJlaHUN

cocrasirsieT 6179 %.

Buvicoxuii Yypo6eeHb — IIPOLOCHT IIPABUJIBHO BBIIIOJHCHHBIX TCCTOBBIX BaﬂaHI/Iﬁ

cocrasisieT 80 % u BhIIIIE.
Ipomesccymounan u umozoean ammecmayus
Kpurepnun o1leHKM YPOBHEW OCBOECHMSI MOVJIEH:

YpoBHU ITapameTpsl IToxa3zaresu
Boicokmii Teopernueckue OOyuaromumiicsi OCBOUJI MaTEpHaJl B MOJTHOM O0BEME.
YPOBeHb 3HAHUA. 3HaeT W TOHMMAaeT 3HAYCHHUE TEPMHUHOB, CaMOCTOSITEIHHO
(80-100%0) OPUCHTUPYETCS B COJCPKAHUN MaTepHaja Mo TEMaM.
YUaIIUNACS 3aUHTEPECOBaH, MPOSBIISIET YCTOWYMBOE BHUMAHUE K
BBITIOJIHCHUIO 3aJJaHUN.
[IpakTuyeckue CriocoOeH NMPUMEHATh MPAKTHYECKHE YMEHHSI M HABBIKH BO

YMCHUA 1 HABBIKU.

BpEMs BBINOJIHEHMS] CaMOCTOSITENIBHBIX 3alaHuil. Paboty
BBINOJIHSAET C COONIO/IEHUEM MpPaBUJI TEXHUKH O€30IacHOCTH,
aKKypaTHO, JI0BOJUT €€ J0 KOHIa. MOXKET OLIEHUTh Pe3yJIbTaThl
BBINOJIHEHUS] CBOETO 33/JaHUsl U JaTh OLIEHKY paboThl CBOETO
TOBAPHILA.

Cpennnii | Teopetnueckue VYyamuiics ocBows 0a30Bble 3HAHHS, OpPUEHTHpYETCs B
YPOBEeHb | 3HAHMS. COJEpKAHMU MaTepuaia [0 TeMaM, MHOrjga oOpamaercs 3a
(50-79%) IIOMOULIBI0 K IMEeAarory. YuJalluics 3auHTEPECOBaH, HO HE
BCEr/a TMpOSIBJIIET YCTOWYMBOE BHUMAHUE K BBIIOJIHEHUIO
3aJjaHusl.
[IpakTnueckue Bnaneer 0a30BbIMHM HaBBIKAMH M YMEHMSIMM, HO HE BCerja
YMEHHUS U HAaBBIKU. | MOJKET BBIIIOJHUTH CAMOCTOSITENIBHOE 3aJlaHUE, 3aTPYIHAETCS U
IIPOCUT MOMOUIM neaarora. B pabore nomyckaer HEOPEKHOCTD,
JIeNlaeT OIMOKH, HO MOXKET YCTPAaHUTh UX IOCIEe HaBOJASLIMX
BOIPOCOB WJIM CaMOCTOATEIbHO. OLIEHUTh Pe3yNbTaThl CBOEH
JIESITEIBHOCTH MOXKET € TIOJICKAa3KOM Ieaarora.
Husknii Teopernueckue Brmageer MMHMManbHBIMM ~ 3HAaHUSIMH, OpPUEHTHUPYETCS B
YPOBeHb | 3HaHHUS. COJIEp’)KaHUM MaTepuajga IO TEMaM TOJBKO C  MOMOIIBIO
(MeHbIIIE mejarora.
50%0) [IpakTnueckue Bnageer MHHMMaJbHBIMM  HA4aJbHBIMM  HaBbIKAMM U
YMEHHUS Y HaBBIKUA. | YMEHUSMH. YUaluiicss CcrnocoOeH  BBIMOJHATH  KaXAYIO

OTIepaIuio TOJIBKO C TOJCKA3KOM Ieaarora Wik ToBapuieid. B
pabote nmomyckaer rpyOble OmMOKH, HE MOXKET UX HAWTH UX
Jake Tocie ykazanus. He criocoOeH caMoCTOSITENNbHO OIICHUTD
pe3ynbTaThl CBOEH pabOTHI.




Ceéoonasn mabauya pezyibmamos o0yuenus
no 00ONOJIHUMETbHOU 00ULe00Pa308amMenbHON NPOZPAMME
«OcHOBbI 26HHOUL UHICEHEPUU: 2eHEMUYECKAA MPAHCPHOPMAUU OP2AHUZMO6)

[lenaror pomn. oOpazoBanus Mkko H.B.

rpymma Ne
OreHka Hrorosas oreHka
Ne oU OrneHka TeoOpeTHIECKUX H
. MPAKTUIECKIX
n/a oOyyaromerocs 3HAHUN

YMeHI/Iﬁ 1 HAaBBIKOB

Ilokazamenu oceoenus 0ONOIHUMENbHOU 00ULE00PA306aMENbHOU NPOPAMMDbL
YpoBHU 0CBOEHUSI TPOTPaMMEI (B %0):
Husknii
Cpennuit
Bricokuit

V1. Chnucok Juteparypsbl

Cnmcok UCno/Ib30BaAHHOM JIUTEPATYPBhI: (114 [eJarora)
1. benoa T. I'. HWccnenmoBarenbckas M TPOEKTHAs JACSATEIBHOCTh Yy4YalllUXCS B

COBpEeMEHHOM  oOpazoBanuu // U3Bectuss PoccHilcKOro  TrocyaapCTBEHHOIO
negarorndeckoro ynuepcuteta um. AWM. I'eprena, 2008. — Beimyck Ne 76-2. — C. 30
—35.

2. buoxumus : yuebnuk / mox pen. E. C. CeBepuHa. - 5-¢ u3a., uchp. u jom. - M. :
I'DOTAP-Menua, 2015. — 768 c.

3. bucepoBa H.M. Mertonpl Bu3yanu3amuu OHWOJOTHUYECKUX YIBTPACTPYKTYp. — M.:
MN3narensctBo «kKMK», 2013 — 104 c.

4. bykatoB B.M., EpmoBa A.Il. HeckyuHble ypoku: OOCTOSITENBHOE H3JIOKEHUE
COLIMO/UTPOBBIX TeXHONOTUM o0yuenus. [locobue nns yuurenent Gpu3mKu, MaTeMaTUKH,
reorpaduu, ouonoruu u xumuu. — CII0.:[llxonbuas nura, 2013. — 240 c.

5. I'yce M. B. Mukpobuonorusi: YueOHUK /1t CTyA. OWO. CIeNHaTbHOCTEH BY30B /
M.B. I'yces, JI. A.Muneesa. - 4-e u3f., ctep. - M.: I3narenbckuii HEHTp « AKaIEMUS»,
2003. - 464 c.

6. Hxepanpng M. @amnep, Jennuc lllunac . Monekymnsipaas 6uonorust kietku — M.:
bunom, 2011 — 256 c.
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. Ky3nemnor U. H. Hay4yHoe uccriemoBanue: MeToauka nmpoBeaeHus u opopmieHne. —
M.: U3narenscko-Toprosas koprnopanus «/Jamkos u K», 2004.
. FOmkoB A.H. YueGHble MpoeKThl HAa MaTepuae €CTeCTBEHHOHAYYHbBIX TUCIUIUIMH. U3

Meroauueckoro omnbsita nporpammbel «llkonenas Jlura POCHAHO». — CII6.:
IlIxonpHas aura, 2015. — 106 c.

Cnmcok pekoMeHyeMoii JJuTepaTypbl: (11 00ydarouumxcs 1 poauTesiei)
buoxumus : yuebnuk / nox pen. E. C. CeBepuna. - 5-¢ u3a., ucop. u gom. - M. :
I'DOTAP-Menua, 2015. — 768 c.
bucepora H.M. Meroasl Busyanuzanud OWOJIOTHYECKUX YIBTPACTPYKTYp. — M.:
N3narensctBo «KMK», 2013 — 104 c.

['yce M. B. Mukpobuonorusi: Y4ueOHUK Uit CTya. OWOJ. CrelHaIbHOCTEH BY30B /
M.B. I'yceB, JI. A.MwuneeBa. - 4-e wusn., crep. - M.: H3gatenbCckuil ILEHTP
«Axagemus», 2003. - 464 c.

Hxepansn M. ®@annep, Hennuc unac . MonekynsipHas Ouosiorusi kKieTtku — M.:
bunom, 2011 — 256 c.

Kysnenos 1. H. HayuHoe uccienoBanue: MeToauka npoBeAcHus: u ohpopmieHue. —
M.: N3naTenscko-Toprosas kopnopanus «/Jlamkos u K», 2004.

JleontoBuu A. B., Kamauuxuna O. 1., O6yxoB A. C. Tpenunr «CamMocCTOSATEIbHBIC
HCCJIeNOBAHUS IIKOJIHHUKOBY. — M., 2003.

MukpoOuosorus: Meroaudeckoe nmocooue s 10-11 knaccos/ AWM. Herpycos, N.b.
Korosa.-M: bunom. JIaboparopus 3nanuii, 2013

Muxkpobuonorus: npaktukym st 10-11 kmaccoB AWM. merpycos, M.b. KotoBa —
M.:BMMHOM, Jlaboparopus 3nanuid, 2013

[IpyuHIMIBI 1 METOBI OMOXUMHH U MOJIEKYJIIPHOM OUo0oTUM [DIEKTPOHHBIN pecypc]|
/ pen. K. Yuincon u JIx. Yonkep ; mep. ¢ aHmIL.—2-¢ U3, (3I.).—DJIEKTPOH.
TekcToBble AaH. (1 daitn pdf: 855 c.).—M. : BUHOM. JlaGopatopus 3Hanuid, 2015.
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VII.

Ilengaror: Ukxo H.B.

Tlon oOyuenwus: 1

KonnyecTBo yueOHBIX Henenb: 36
PexxuM nipoBeieHus 3aHATHI: 2 pa3a B HEEMIO 10 3 Jaca

Ipunoxenus

Kanennapublii yueOHblii rpadpuk
[Iporpamma: «OCHOBBI T€HHOUN HH)KEHEPHUU: TeHETHUYECKasl TpaHCHOpMAIIHS OPTaHU3MOB)

[Tpa3aHuyHBIE U BBIXOAHBIE THU (COTJIACHO FOCYAaPCTBEHHOMY KaJIeHIapio)
04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019,

09.05.2019

KanukynsapHslii nepuon:
- OceHHHUEe KaHUKYIBI — ¢ 29 okTs0ps 2019 o 04 Hos6ps 2019;
- 3UMHUE KaHUKYIbI — ¢ 28 nekadbps 2019 mo 08 suBaps 2020;

- BECEHHME KaHUKYJbI — ¢ 25 mapta 2020 no 3 1mapra 2020;

- IONIOJTHUTEIbHBIE KaHUKYIBI — ¢ 19 despans 2020 no 22 ¢espans 2020;

- netHue KaHUKyJbl — ¢ 01 urons 2020 no 31 aBrycra 2020.

IIpunoxenne 1

Bo BpEMA KAHUKYJ 3aHATUSA B 06"I>GI[I/IH€HI/I$IX MMPOBOAATCA B COOTBETCTBUHU C y‘I€6HI)IM IIJIaHOM,
AOITYCKACTCA U3MCHCHHUEC pACIIMCAHU.

Ne | Mecsin Yuca | Bpems ®opma 3anaTusa | Koa- | Tema 3ansarus Mecto ®opma
n/ 0 NpoBeIeHH BO NpoOBeAeHH | KOHTPOJIs
n A 3aHATHSA 4yaco A
B
1. ceHrsiop | 11 17.25 — | Jlexmus, 3 BBoaHoe 3aHsTHE buokBantym | Yuactue B
b 20.00 MpaKTHIecKas , kab. 120 urpe
pabota
2. | cemrs0p | 13 17.25 — | Jlexuns-6ecena 3 OcHoBbl TpoekTHOM | buokBanTym | KoHcmekt
b 20.00 JIESITeTIBHOCTH , kab. 120 JIEKIH
3. | cenrsa0p | 18 17.25 — | CamocrositennbHa | 3 OcHOBBl TIpoekTHOH | buokBantym | Yuactue B
b 20.00 s pabora B JIESITeIbHOCTH , Ka6. 120 JIUCKYCCHUH
rpynrnax,
JIICKYCCHSI
4. | cenrsop | 20 17.25 — | CamocrositenbHa | 3 Taxr keiica 1. «Kak BuokBanTym | CocraBieHue
b 20.00 A pa6OTa B Cc03/1aTh s xa0. 120 CXEMBI
rpynrnax, TpaHCTeHHBI IKCTIEPUMEHT
AUCKycCH opraHusm?» a
5. ceHtsiop | 25 17.25 — | CamocrositenbHa | 3 «I'1e MOXKHO B3ATh Vuactue B
b 20.00 s pabora B 1eneBoit Ten?» JIUCKYCCHUH
rpynrnax,
JIICKYCCHSI
6. | cenrsiop | 27 1725  — | Jlekuus-Gecena 3 Crioco0bl MoTy4eHHst Koncnekr
b 20.00 11eJI€BOro reHa JICKIIUHU
7. OKTsI0pp | 2 17.25 — | JIabopatopHas 3 Brinenenue buoksantym | IIporokon
20.00 pabota cymmapaoit PHK , kab. 120 9KCHEPUMEHT
a
8. OKTsI0pp | 4 17.25 — | JIabopatopHas 3 Brinenenue buoksantym | IIporokon
20.00 pabora cymmapaoit PHK , kab. 120 3KCIIEPUMEHT
a
9. | okts6pp | 9 17.25  — | JlaGoparopHas 3 Beigenenue BuoxsanTym | Ilporokos
20.00 pa6OTa CyMMapHOﬁ PHK R ka6. 120 DKCIIEpPUMEHT

a




10. | oktsabpp | 11 17.25 JlabopaTtopras Ounctka PHK buoksantym | IIporoxon
20.00 pabora , kab. 120 9KCTIEPUMEHT
a
11. | oktsa6ps | 16 17.25 JlabopaTopras Ounctka PHK buoksantym | IIporoxon
20.00 pabora , kKab. 120 9KCTIEPUMEHT
a
12. | oktsa6ps | 18 17.25 JlabopaTtopras Amnanus PHK buoksantym | IIporoxon
20.00 pabora METOIOM TeJlb- , kKab. 120 9KCIEPUMEHT
anekTpodopesa a
13. | oktsa6ps | 23 17.25 JlabopaTtopHas Cunre3 kJIHK Ha | buokBantym | IIpoTokon
20.00 pabota Mmatpure PHK , kab. 120 9KCIEPUMEHT
a
14. | oktsa6ps | 25 17.25 JlabopaTtopHas Cunre3 xJIHK Ha | buokBantym | IIpoTokon
20.00 pabota Mmatpure PHK , kab. 120 9KCIEPUMEHT
a
15. | oxtsa6ps | 30 17.25 JlabopatopHas Cunres xJIHK na | buokBantym | IIporokon
20.00 pabora marpuue PHK , Ka6. 120 IKCTIEPUMEHT
a
16. | HOOPH 1 17.25 JlabopaTopHas Cunres xJIHK na | buokBantym | IIporokon
20.00 pabora marpuue PHK , Ka6. 120 HKCTIEPUMEHT
a
17. | HOsOPD 6 17.25 JlabopaTopHas Cunre3 xJIHK wHa | BuokBantym | IIpoTokon
20.00 pabora marpuue PHK , Ka6. 120 IKCTIEPUMEHT
a
18. | HOsODPD 8 17.25 JlabopaTopHas Cunre3 xJIHK wHa | BuokBantym | IIpoTokon
20.00 pabora marpuue PHK , Ka6. 120 IKCTIEPUMEHT
a
19. | HOsODPD 13 17.25 JlabopaTopHas Cunre3 xJIHK wHa | BuokBantym | IIpoTokon
20.00 pabota matpuiie PHK , ka6. 120 9KCICPUMEHT
a
20. | HOOpH 15 17.25 JlabopaTopHas Cunre3 xJIHK wHa | BuokBantym | IIpoTokon
20.00 pabota matpurie PHK , ka6. 120 9KCICPUMEHT
a
21. | HOSOpH 20 17.25 JlabopaTopHas Cunre3 xJIHK wHa | BuokBantym | IIpoTokon
20.00 pabota matpurie PHK , kKa6. 120 9KCICPUMEHT
a
22. | HOS0pH 22 17.25 JlabopaTopHas Cuntes xJIHK ©a | buokBantym | IIporoxomn
20.00 pabota matpurie PHK , kKa6. 120 9KCICPUMEHT
a
23. | HOs0pB 27 17.25 JlabopaTopHas Amnanms kJIHK BuoksanTym | IIporokon
20.00 pa6OTa METOJIOM TeJIb- s xa0. 120 OKCIICPUMECHT
snekTpodopesa a
24. | HOA0pB 29 17.25 JlabopaTopnas Ammnudukanys BuokBanTym | IIporoxomn
20.00 pabota HOJTHOM , Ka6. 120 9KCICPUMEHT
KOUpYIoIeit a
MOCJIE/I0BATENILHOCTH
reHa
25. | nexabpr | 4 17.25 JlabopaTopnas Ammnudukanys BuokBanTym | IIporoxomn
20.00 pabota OJTHORM , ka6. 120 9KCICPUMEHT
KOUpyFomIeit a
MOCJIE/I0BATENILHOCTH
reHa
26. | nexabpr | 6 17.25 JlabopartopHas Amnnmudukanys BbroxBantym | IIpoToxon
20.00 pabora 9KCHEPUMEHT




MTOJTHOU , ka0. 120 a
KoJupytouiei
MOCIEA0BATEIbHOCTH
re’a
27. | nexabps | 11 17.25 JlabopatopHas Ammnudukanms buoksantym | IIporokon
20.00 pabota HOJTHOI , kab. 120 9KCIEPUMEHT
KOUpYIOIIeit a
MOCIIEA0BATEIbHOCTH
reHa
28. | nexabps | 13 17.25 JlabopaTopras Ammnudukanys buoksantym | IIporokon
20.00 pabota HOJIHOI , ka6. 120 9KCIEPUMEHT
KOJUpYyIomIeit a
MTOCIIEA0BATEIBHOCTH
reHa
29. | nmexabps | 18 17.25 JlabopaTopHas Ammnudukanms buokBanTym | IIporokon
20.00 pabota HOJIHOI , ka6. 120 9KCICPUMECHT
KOaupyromeit a
MTOCIIEA0BATEIBHOCTH
reHa
30. | mexabps | 20 17.25 JlabopaTopHas Ammnudukanms buoksanTym | IIporokon
20.00 pabota HOJTHORM , Ka6. 120 9KCIICPUMEHT
KOUpYyIomIeit a
MOCIIEA0BATEILHOCTH
reHa
31. | nexabpp | 25 17.25 JlabopaTopuas Amrutnukanus buokBantym | IIporokon
20.00 pabota HOJTHOM , kab. 120 IKCICPUMEHT
KoZupylomieil a
MOCIIEA0BATEILHOCTH
reHa
32. | nexabpes | 27 17.25 JlabopaTopras AmrutauKaust buokBantym | IlpoTokon
20.00 pabota HOJIHOIL , ka6. 120 9KCIICPUMEHT
KOUpYyroIeit a
MOCIIEA0BATENBHOCTH
reHa
33. | suBaph 10 17.25 JlabopaTopHas Ammnudukanms BbuoksanTym | IIporokon
20.00 pabota HOJIHOIL , ka6. 120 9KCICPUMEHT
KOUpYyroIeit a
MOCJIEI0BATEIbHOCTH
reHa
34. | sauBapn 15 17.25 JlabopaTopHas AHanu3 npoayKTOB BuokBanTtym | IIporoxomn
20.00 pabora [TIIP meTronom renb- | , kabd. 120 OKCTICPUMCHT
snekTpodopesa a
35. | sHBaph 17 17.25 CaMocTosTeNnbHa Taxr ketica 3. buokBantym | Yuactue B
20.00 s paboTa B «Co3znanue , ka0. 120 JIUCKYCCUH
rpyImax, TE€HETHYECKOTO
JTUCKYCCHSI BEKTOpa
36. | sHBaph 22 17.25 CamMocrosTenbpHa Taxr Ketica 3. buokBantym | CoctaBieHue
20.00 s paboTa B «Co3nanue CXEMBI




rpynmnax, TEHETUYECKOI0 , kab. 120 JKCIIEPUMEHT
JIICKYCCHSI BEKTOPa» a
37. | suBapn 24 17.25 Jlexus Co3nanne buokBantym | Koncnekr
20.00 TEHETHYECKUX , kao. 120 JIeKInn
KOHCTPYKLIUI
38. | aHBaph 29 17.25 CamocrosTensHa KomnbrotepHsIii buoksantym | Cxema
20.00 g paboTa B Ju3aitH , kab. 120 TeHETHUUYECKO
rpynmax TCHETUYECKOU i
KOHCTPYKLIUH KOHCTPYKLIUH
39. | saHBaph 31 17.25 CamocrosTensHa KomnbrotepHsIii buoksantym | Cxema
20.00 g paboTa B Ju3aitH , kKab. 120 TEHETHUYECKO
rpynmax TCHETUYECKOU i
KOHCTPYKLIUH KOHCTPYKLIUH
40. | despanp | 5 17.25 CamocrosTenpHa KommnbrotepHsIii BbuokBanTym | Cxema
20.00 s paboTa B nu3aiin , kab. 120 reHeTHIECKO
rpynmnax TE€HETUYECKOM i
KOHCTPYKIIH KOHCTPYKIIUH
41. | despanp | 7 17.25 CamocrosTenpHa KommnbrotepHsIii BbuokBantym | Cxema
20.00 s paboTa B IU3aliH , ka0. 120 T€HETHYECKO
rpynmnax TE€HETUYECKOM i
KOHCTPYKIIH KOHCTPYKIIUH
42. | depanp | 12 17.25 JlabopaTopHas Pectpukius buoksanTym | IIporokon
20.00 pabora BEKTOPHOM , ka6. 120 9KCTIEPUMEHT
TIa3MHIBI M a
aMITTTMKOHOB
LEJIEBBIX TEHOB
43. | despanp | 14 17.25 JlabopaTopHas Pectpukmms BuokBanTtym | IIporoxomn
20.00 pabora BEKTOPHOM , kKa6. 120 IKCTIEPUMEHT
TUIA3MHU[IBI 1 a
aMILTUKOHOB
LEJIEBBIX TEHOB
44. | despanp | 19 17.25 JlaGopaTtopHas JlurupoBanue buoxBantym | IIpoToxon
20.00 pabora LIEJIEBBIX I€HOB B , kab. 120 3KCIIEPUMEHT
BEKTOPHYIO a
TUIA3MHTY
45. | despanp | 21 17.25 JlaGopartopHas JlurupoBanue buoxBantym | IIpoToxon
20.00 pabota LIEJIEBBIX '€HOB B , kab. 120 3KCIIEPUMEHT
BEKTOPHYIO a
TUIA3MUTY
46. | despanp | 26 17.25 CamocrosTensHa Taxr Keiica 4. BuokBanTtym | Yuacrtue B
20.00 s paboTa B «'enernueckas , kab. 120 JUCKYCCUHU
rpyImax, TpaHchopmanms
JIICKYCCHS Oakrepuii»
47. | deBpanp | 28 17.25 CamocrosiTensHa Takr keiica 4. buoksantym | CocraBneHue
20.00 g paboTa B «'enernueckas , kab. 120 CXEMBI
rpyImnax, TpaHchopmanms 9KCTIEPUMEHT
JIICKYCCHS Oakrepuii» a




48. | mapt 4 17.25 Jlexmus IMutarensueie cpenst | buokBantym | Koncmekr
20.00 Y METOJIbI , ka0. 120 JIeKIIMH
KyJbTHBUPOBAHHUS
MHUKPOOPTIaHM3MOB
49. | mapr 6 17.25 Jlexkums Mertozam! buoksanTym | KoHcnekr
20.00 CTepIIIN3AITUHI , kab. 120 JICKIUU
HOCYIBI "
000pyI0BaHUS
50. | mapr 11 17.25 CamocrosiTenpHa 3HAKOMCTBO ¢ buokBanTym | KoHcnekr
20.00 s paboTa B MHUKpPOOHOJIOTHYECKO | , Kab. 120
rpymmnax it maboparopueit
51. | mapr 13 17.25 JlabopartopHas [MpuroroBnenue bruoxsanTym | KoHcnekr
20.00 pabora MUTATENbHBIX CPEN , kKab. 120
JUTS OaKTepuid
52. | mapr 18 17.25 JlabopaTtopHas IIpurorosnenue buokBantym | Koncmext
20.00 pabota IIUTATENIbHBIX CPeJ , kab. 120
Juist OaKTepui
53. | mapr 20 17.25 JlabopaTtopHas ITaccupoBanue buokBantym | KoHcmekt
20.00 pabora MHUKpPOOPTaHH3MOB , kab. 120
54. | mapr 25 17.25 JlaGopaTtopHas ITaccupoBanue buokBantym | KoHcmekt
20.00 pabota MHUKPOOPTaHHU3MOB , ka0. 120
55. | mapr 27 17.25 JlabopaTopuas IIpurorosnenue BuoxBanTtym | IIpoTokon
20.00 pabora KOMITCTEHTHBIX , kab. 120 9KCTIEPUMEHT
KJIETOK a
56. | anpens 1 17.25 JlaGopartopHas IIpurorosnenue BuokBantym | IIporoxon
20.00 pabora KOMITETEHTHBIX , kab. 120 IKCTIEPUMEHT
KJIETOK a
57. | anpens 3 17.25 JlaGopartopHas Tpanchopmarus buoxBantym | IIpoToxon
20.00 pabota krerok  E. coli | ka6 120 9KCIICPUMEHT
NPOJyKTaMu a
JIMTa3HOW peaKuu
58. | anpens 8 17.25 CamocrosTensHa Taxr keiica 5. «Kaxk buoxBantym | Yuactue B
20.00 s paboTa B IIPOBEPUTH — , kab. 120 JIUCKYCCUU
rpynrnax, paboraer res uiu
JIACKYyCCHS HET?»
59. | ampens 10 17.25 CamocrosTensHa Taxr keiica 5. «Kaxk buoxBantym | CoctaBieHue
20.00 s paboTa B TIPOBEPHTE — , ka6. 120 CXEMBI
rpymnmax, paboraer res uiu IKCTIEPUMEHT
JIICKYCCHS HEeT?» a
60. | anpens 15 17.25 Jlabopartopnas [LIP-cxpuHIHT BuokBantym | IIporokon
20.00 pabora kostonuii E. coli na , ka0. 120 SKCIICPUMCHT
HaJM41e BCTABKH a
reHa
61. | anpens 17 17.25 JlaGoparopnas [ P-ckpuHUHT buoksantym | IIporokoin
20.00 pabora kostonuii E. coli na , ka0. 120 SKCIICPUMCHT
a

HaJIM4nC BCTaBKU
Ir¢Ha




62. | ampens 22 17.25 Jlabopartopnas 3 OT60p KIIOHOB 110 Buoksantym | Ilporokosn
20.00 pabora ¢denotumy , kab. 120 9KCHEPUMEHT
a
63. | anpens 24 17.25 JlabopaTtopHas 3 OT6Op KIIOHOB I10 buoksantym | IIporoxon
20.00 pabora benotumy , kab. 120 9KCIEPUMEHT
a
64. | anpens 29 17.25 JlabopaTtopnas 3 Brinenenue buoksantym | IIporoxon
20.00 pabora wrasmuaHoit IHK u3 | , ka6. 120 JKCIIEPUMEHT
PEKOMOMHAHTHBIX a
kioHoB E. coli
65. | mait 6 17.25 JlabopartopHas 3 Brinenenue buokBantym | IIporoxon
20.00 pabora wrazmuaaoit IHK u3 | , ka6. 120 JKCIIEPUMEHT
PEKOMOMHAHTHBIX a
kioHoB E. coli
66. | maii 8 17.25 JlaGopartopHas 3 Amnanuz mnazmugaHoit | buokBantym | Ilporokon
20.00 pabota JHK u3 , kab. 120 IKCICPUMEHT
PEKOMOWHAHTHOTO a
KJIOHA METOJIOM TeJlb-
anekTpodopesa
67. | mait 13 17.25 JlabopartopHas 3 Busyanuzanus BbroxsanTym | Ilporoxosn
20.00 pabota PEKOMOMHAHTHOTO , kab. 120 AKCICPUMEHT
Oenka B a
OakTepuambHON
6uomacce
68. | mait 15 17.25 JlabopartopHas 3 Beigenenue BbroxsanTym | Ilporoxosn
20.00 pabota PEKOMOMHAHTHOTO , kab. 120 SKCHEPUMEHT
6enxa u3 a
OakTepHuambHOU
6romaccel
69. | maii 20 17.25 JlaGopaTtopHas 3 Brinenenne buoxBantym | IIpoToxon
20.00 pabota PEKOMOMHAHTHOTO , kab. 120 3KCIIEPUMEHT
6enxa u3 a
OakTepHuambHOU
OGromaccel
70. | maii 22 17.25 Camocrositenbaa | 3 Pemenue keiica oT buokBantym | Ilpesenranus
20.00 s pabora B (benepambHOTO , kab. 120
rpymmnax oreparopa
71. | mait 27 17.25 Camocrositenbaa | 3 Pemenue keiica oT buokBantym | IlpeseHTanus
20.00 g paboTa B (enepabHOTO , kab. 120
rpymmnax oreparopa
72. | mait 29 17.25 CamocrositenbHa | 3 Pemenne keiica ot Buoxsantym | Ilpesenrauns
20.00 g paboTa B (enepanbHOTO , kab. 120
rpymmnax oreparopa
HWroro: 216




Ipuaoxenne 3
Bonpocsl BBOAHOM IMArHOCTUKH
Bri0epuTe oquH BEPHBIN OTBET U3 YETHIPEX

1. JIroOo¥i reH B KJIETKE MPEACTaBIIAET CO00M
1) mouekyny AT®, 6oraryro sHeprueit
2) monekyny JIHK B coenqunenuu ¢ 6enkamu
3) omHy HUTH MoJieKyJibl JIHK, cocTosiyto u3 MHOKECTBA HYKJIEOTH/IOB
4) orpe3ok Mojekyinbsl JIHK, KOHTponupyromuii CUHTE3  OJHOM
MOJMIENTUIHON LEnn

2. Peakuuu OKHCIEHUS OPTaHUYECKUX BEIIECTB B KJIETKE, COMPOBOXKIAEMBIC
cuHTe30M MoJieKysl AT® 3a cyeT 0cBOOOK1a€MOM YHEPTUU, HA3bIBAIOT

1) sHepreTnueckuM 0OMEHOM 3) (dhoTocuHTE30M

2) IIACTUYECKUM OOMEHOM 4) XEMOCHUHTE30M

3. Pubocomnas PHK cunTe3upyeTcsi B OCHOBHOM B
1) aapsimike 3) MUTOXOHAPHUSIX
2) pubocomax 4) JAU30COMax

4. CuHTe3 KaKoro BEIIECTBA MPOUCXOUT B siape?
1) Genka 3) nPHK
2) TJIFOKO3bI 4) aumnuga

JIns Bcex KUBBIX CYILIECTB Ha 3eMJI€ TEHETUUECKUI KO/ €IMH, IOITOMY €TI0
CYUTAIOT
1) TpUIIIETHBIM 3) IIPEPBIBAIOLINMCS
2) OJHO3HAYHBIM 4) YHHUBEPCAJIbHBIM

Antukonony YI'L[ Ha tpancnioptHoit PHK cootBerctByet Tpuruier Ha JJHK
1) TI'L] 3) THI
2) ATl'l] 4) AL

Crtporo ¢pukcupoBaHHOE HAYaJIO0 CYUTHIBAHUS HACJIEACTBEHHONU HH(pOpMAIUU
UMEET



1) ren B nenu JIHK

2) rex B uenu pPHK
3) monekyina TPHK
4) MoOJIEKyJa Oenka

8. B KoHIIE KaXI0TO TeHa HaXOAUTCS TPUILIET, KOTOPBIM HE KOAUPYET HU OJTHOM
AMUHOKHCIIOTHI M 0003HAaYaeT NpeKpalleHue CUHTE3a
1) oxHO# GenKoBOM 1IenH 3) cunate3a JJHK
2) HECKOJIbKMX MOJIEKYJ Oenka 4) cunrte3a nPHK

9. B nporecce apIxaHusi SHEPTUS MOKET MEPEXOJIUTD U3
1) XuMUYeCKO# B TEIUIOBYIO 3)  TemIoBOW B XUMHYECKYIO
2)  MEXaHU4YeCKO# B TEIUIOBYIO 4) TEIJIOBOM B MEXaHUUYECKYIO

10. Kakwe BemiecTBa CHHTE3UPYIOTCS B KJIIETKAX YEIIOBEKA U3 aMUHOKHCIIOT?
1) dochonumumb
2)  YIJIEBOJIBI
3)  BHWTaMHHBI
4) OcIKH

11.VMudopmarus o mopsiKe pacroioKeHHs] aMUHOKHUCIIOT B MOJIEKYJIax Oelika,
3alMCaHHasl C MOMOIIBIO TOCIeA0BaTENbHOCTH HyKIeoTu0B B JIHK, - 310

1) reHeTHYeCKHit KOJ 3) TpumieT
2) renodoH 4) reHoTHII
12. Kaxx7plif TPUIUIET KOJUPYET BCETO OJJHY AMUHOKHUCIIOTY, IIOATOMY KOJ CYMTAIOT
1) yHuBepcaibHbIM 3) OJITHO3HAYHBIM
2) TPUILICTHBIM 4) BBIPOKJACHHBIM

13. XpauuTteneM HacJIEeCTBEHHOCTH B KJIETKe sBIsIFOTCS MoJekysl JIHK, Tak kak B
HUX 3aKOJUpOBaHa UH(OpMaLHUs O

1) cocraBe nmosicaxapuioB 3) NepBUYHOM CTPYKTYpE MOJIEKYJ Oeika
2) CTPYKTYPE MOJIEKYII 4) cTpO€HUH AMUHOKHUCIIOT
JUTUIOB

14. bonbmryto pons B 6uocunTese 6enka urpaet TPHK, koropas
1) cayXuT maTpuuei s cuHTe3a Oeska
2) CIYXUT MECTOM JIJisi COOPKH MOTUNENTHAHON 1IETH
3) mepeHocuT MHQPOPMAITHIO U3 Sapa K pubocoMam
4) nOCTaBJI€T aMUHOKUCIIOTHI K pubocoMam

15. B pubocomMax KHUBOTHOM KJIETKU MIPOTEKAET MPOIECC
1) xemocuHTe3a
2) OuocuHTE3a
3) dorocunTe3a
4) raukonusa



16.B monekyne IHK xonnuecTBO HyKI€OTUAOB C TyaHUHOM cocTaBiisieT 15% ot
oOmiero yucna. J{oast HyKJIeoTHJ0B C TAMUHOM B 3TOW MOJIEKYJI€ COCTaBUT
1) 30%
2) 35%
3) 70%
4) 85%

17.1TocnenoBaTeIbHOCTh AMUHOKUCIIOT B MOJIEKYJIE OCJIKa MOYKET HEe U3MEHUTHCS TIPU
3aMeHe OJHOTO HYKJeoTHaa Ha Apyrou B mosiekyne JIHK, 6inarogaps ciemayromemMmy
CBOMCTBY KOJa
1) BBIpOKACHHOCTH 3) 0AHO3HAYHOCTH
2) YHUBEPCAIbHOCTH 4) TPUIIETHOCTH.

18. JInst coeauHeHus oaHOM MOJeKybl aMuHOKUCIOTH ¢ TPHK HeoOxomuma sneprus

... Monexkyn ATO
11 3)3
2) 2 4) 4

19. OnpenenuTe KOMMIESCTBO MOJIEKYJT aMUHOKHCIIOT B mosumietuae, eciiu uPHK
coaepxut 360 HyKJI€OTH IOB

1) 120 3) 720
2) 360 4) 1080
20. B ’13HEHHOM IUKJIE KJICTKHU MPOIECCHl TPAHCKPHUIIIINH OCYIIECTBISIOTCS B
1) unrepdasze 3) metadaze
2) npodase 4) tenodasze

14. OGecneuenue opranuzma MosiekyiamMu AT® npoucxoauT B mpoiiecce
1) GuocuHTe3a Oemnka
2) MOJATOTOBUTEILHOIO dTara YHEPreTUIecKoro ooMeHa
3) KHCIJIOPOJIHOIO 3Tara YHEPreTuueckoro ooMeHa
4) CUHTE3a JIUIIUI0B



IIpunoxenne 3

KEHC "AJBTEPHATUBHAS DHEPTETHUKA: PASPABOTKA
BUOTI'EHHOOCBETHUTEJIBHOI'O IIPUBOPA» "

Wnes ncronp3oBaTh OMOMIOMUHECIICHIIUIO JJIS1 OCBEIIECHHS M3BECTHA IaBHO. buontomunecyenyus
(rpeu. Piog¢ - ku3HB u yaT. lumen — cBer) — CIOCOOHOCTH KHMBBIX OPraHU3MOB CBETUTHCS 3a CUET
COOCTBEHHBIX OEJIKOB MJIM C TIOMOIIBI0 cuMOnoTHYecKuX OakTepuii. Ceroqus n3BectHo okoio 800 BUIOB
CBETSIIUXCS )KUBBIX CYHIECTB. BOJBIIMHCTBO M3 HUX OOMTAIOT B MOpe. DTO OAaKTepHH, OJHOKIETOYHBIC
KTYTUKOHOCHBIC ~ BOAOPOCIH,  PaAMONSpUH,  TpUOBI,  IUIAHKTOHHBIE M  IPUKPEIJICHHBIC
KUIIEYHOIIONOCTHBIE, cu(oHODOpPBI, MOpckue mepbs, I'PEOHEBUKH, HUITOKOXKHE, YEPBH, MOJUIFOCKH,
pakooOpa3zHble, peiObl. OHU U3 HauboJee SPKO CBETAIMINXCS JKUBOTHBIX — IMHPOCOMBI (OTHETENKH). 13
NPECHOBOIHBIX OMOJFOMHHECIICHTHBIX BHIOB M3BECTHBI HOBO3EJAHICKHI OproXOoHOrHi MoJLIrOcK Latia
neritoides u psig 6akrepuii. Cpe Ha3eMHBIX OPTaHU3MOB CBETATCS OTACIBHBIC BUIBI TPHOOB, 3EMIISTHBIX
YyepBeil, yITUTOK, MHOTOHOXEK 1 HACEKOMBIX.

MexaHn3M OHOIOMHMHECHEHIIMU eIle 10 KOHIIaHE BBUICHEH. B opraHmsmMax MHOTHX JKHBBIX
CYIIECTB NMPOUCXOANT (PEPMEHTATHBHOE OKHCIIEHHE OOTaThIX BOJOPOJIOM OPTraHHUYECKUX COSAMHEHHM
noyugepunos (rped. royugep — CBETOHOCHBIH). DepMEHTHI, KATAIN3UPYIOIIUE OKHCICHUE, Ha3bIBAIOTCS
nmoyughepaszamu. CKOpPOCTh OKUCIICHHSI M CBEYCHHE OTJEIBHO B3ATOrO JIONH(EpHHA HEBEIHKH, HO IO
nericTBreM Jronrepa3bl HHTCHCUBHOCTh JTFOMUHECLIEHIIMM MOBBIIIAETCSI B HEKOTOPBIX ciaydasx 1o 10
000 pa3. MHorna nansi BOSHUKHOBEHHS OHMOIOMHUHECIICHIIMM HEOOXOAMMO IPHCYTCTBUE €IIe OJHOTO
KOMITOHEHTa, a uMeHHO Moseky1 AT®. Jlocrarouno 107 r sToro Bemecrsa B pacTBope momudeprHa ¢
mrordepazoif, 4ToObl BO3HUKIA BCHBIIIKA CBEYCHHSA. B HEKOTOPBIX CIy4asx, OJHAKO, BO3MOXKHO
cBeueHue U 0e3 yuactusi pepmMenToB. Harpumep, y Mey3sl CBeUeHHE BO3HHKAET MPH KOHTAKTE 0COOO0T0
OeJika PKBaprHA C MOHAMU KaJbLIUA.

Iensl, komupytomue monudepasy, HDIMPOKO MPUMEHSIOTCS B TCHHOW WHXKCHEPHUU: WX
UCKYCCTBEHHO CHHTE3UPYIOT M BCTPAaWBAIOT B OJHOKJIETOYHBIC WJIM MHOTOKJIETOYHBIE OPTraHU3MBI,
3aCTaBIISIsl UX CBETUTHCA.

1. IPOBJIEMHASA CUTYALUA

B ceBepHbIX mmpoTax 3UMON HaOdrofaeTcsl MOJApHAas HOYb - IEpPUOJ, KOTJa COJHLE He
MOJIHUMAETCsl HaJl TOPU30HTOM, M MPSMOE COJIHEUHOE OCBelleHHe oTcyTcTBYeT. IIpogomkaercs oHa ot
23 cyrtok Ha 68° ceBepHO# mMpoTHI 10 176 cyTok Ha CeBepHOM noitoce. B MypmaHcke nonspHast HOUb
npoJIoJpKaeTces ¢ 2 nexadpsi mo 11 saBapsi.

B ycnoBusax nosspHoil Houn kxutenn CeBepa OIIYINAOT HEJOCTATOK CBETA, M 3TO OKAa3bIBACT
BJIMSIHUE HA UX MCHUXOJIOTMYECKOE COCTOsIHME. B 3TOT mepuoj crenuanucTbl peKOMEHYIOT B T€UEHUE
BCErO JHSI UCIIOJIB30BATh SIPKOE OCBEIICHHUE B MOMEIEHUAX, KOTOPOE HE CIEAYET OTKIIIOYATh AAXKE MpPU
nepexo/ie U3 KOMHAaThl B KOMHaTy. B MypmaHcke Ha nepro/ MOJISIPHOM HOYM TOPOJICKUE BIACTH JEIAKOT
CKa304YHYI0 WITFOMUHAIMIO, KOTOpasi HEMHOTO KOMIIEHCUPYET IOJIyTOPaMECSYHYI0 TeMHOTY. OIHaKo Ha
TaKO€ MHTEHCHUBHOE OCBEIIEHHWE TPATUTCS MHOIO 3JIEKTPOIHEPrHH. [ IKOHOMUU AJIEKTPOIHEPIUU Ha
OCBEIICHHH MOXHO  HCIIOJIb30BaTh  OCBETUTENIbHBIE NPUOOPHI, OCHOBAaHHBIE HAa  CBEYCHHUH
OMOJIIOMUHECHEHTHBIX OPraHU3MOB. KOTOpPbIE MOTJH Obl OBITh K TOMY € KPacHBBIM 3JE€MEHTOM
JeKopa.

2. MIPUBA3KA K IIPEIMETHBIM OBJIACTSAM 3HAHUA
buonorusi, 6uoTexHoOIO0THs, OMOXUMUS, TEHETHKA.

3. IEJIM TIPOEKTA

MupoBo33peHyecKas:



9. q)OpMI/IpOBaHI/IC OCHOB [JIs1 IIOHUMaHUA 6I/IO.HOFI/I‘-ICCKI/IX nponeccoB Ha YPOBHC KIICTKU U
opraHu3ma.

10.®opmuposanue npeacTaBaeHuii 0 BO3MOKHOCTSIX FeHETUYECKOH TpaHCPOPMALK OPraHM3MOB
B PCIICHUY BAKHEUIITUX MTPOOIIEM YeIIOBEUECTBA.

IIponykroBas:

— Tlomyuenue TpaHchHOPMUPOBAHHBIX OAKTEPUN.
— Tlonyuenune 6enTKOBOrO MPOAYKTa TPAHCTEHA.

— PazpaboTka mpoeKkTa MO WCIHOIb30BAHUIO SIBICHUS OHOJIIOMUHECIICHIIMM JUIsl OCBEUICHUS
TOPOJICKOH cpefbl

Oopa3oBartesbHas:

JlesTenbHOCTHOE TPHCBOCHUE OOYYAIOMIMMUCS TOHUMAaHHUS OWOJIOTMYECKHUX IMPOILIECCOB Ha
MOJIEKYJISIPHOM YPOBHE, YPOBHE KJIETKU U OpraHHU3Ma.

,Z[CSITG.HBHOCTHOG IIPHUCBOCHUC O6y‘-IaIOH_[I/IMI/IC$I HpeIICTaBJIeHI/Iﬁ O BO3MOXHOCTAX HCIIOJIb30BaHUA
TeHETUYECKOM TpaHC(i)OpMaI_II/II/I OpraHu3MOB JIs1 PCHICHUA Ba)KHEHIITNX HpO6J’I€M YCJIOBCUCCTBA.

JleATebHOCTHOE TPUCBOCHUE OOYYAIOMIMMHUCS  YMEHHS HCIONB30BaTb B HCCIEJAOBAHHUH
oOuieHay4yHble (aHaMM3 W CHUHTE3, MHIYKIUS M JCNYKIHUs, CPAaBHEHHWE) U €CTeCTBEHHOHAYYHbIE
metonbl (Beaenenus JIHK W3 KIETOK KHUBBIX OpraHW3MOB, TpaHCQOpManuu OakTepuid, OLEHKU
s dexTuBHOCTH TpaHchoOpMaIuH, BBIACICHUS] peKOMOMHAHTHOTO OelKa U3 OaKTEepUaAIbHOW KIIETKU 1
€ro OYUCTKH).

Pa3ButHe crmocoOHOCTH K TBOPYCCTBY U KPCATHBHOMY MbIIIJICHUIO.

JleaTenbHOCTHOE TPUCBOCHUE OOYYAIOMIMMUCS CIIOCOOHOCTH CaMOCTOSITEIIbHO IPHOOpETaTh ¢
MOMOIIbI0 MHPOPMAIIMOHHBIX TEXHOJOTUN M HCIOJIb30BaTh B MPAKTUYECKOW NIEATEIHHOCTH HOBBIC
3HAHUS ¥ YMEHUS B 00JIACTH MOJICKYJISIPHON OMOTEXHOJIOTHH.

JleATeIbHOCTHOE MPUCBOCHHE OOYYAIONIMMHUCS CIIOCOOHOCTH CaMOCTOSITEIbHO —aHATH3HUPOBAThH
HMCIOIIYIOCA I/IH(l)OpMaHI/IIO, BBIABIIATH HpO6J’ICMLI, CTaBUTh 3ada4y U BBIMIOJHATHE CAMOCTOATCIBHO
WIA C TIOMOIIbI0 KOHCYJIbTaHTa JabOpaTOpHbIC OHMOJIOTMYECKHE HCCIICOBAHUS TPH PEIICHUU
KOHKPETHBIX 3a7a4 B 00JaCTH MOJCKY/ISPHOW OHOTEXHOJIOTHH C HUCIOJIb30BAHHEM COBPEMEHHOTO
000pyIOBaHUS.

JlesTenbHOCTHOE TPHUCBOECHHE OO0yYarolMMHUCA YMEHHA (OpPMYIUpPOBaTH BOIPOCHl HAyYHOU
TUIIOTE3bl, CTABUTDH UCCIIEIOBATEIBCKYIO LEIb.

JleaTenbHOCTHOE INPUCBOCHHE OOYYAarOIMMUCS YMEHHE IUIAHHUPOBATh HAY4YHOE MCCIIEOBAHUE C
Y4ETOM CPOKOB.

JlesTenbHOCTHOE TpHUCBOEHUE OOYYaAIOIMMUCS YMEHHE IPOBEPATh JOCTOBEPHOCTh pPE3YyIbTATOB
HAy4YHOTO UCCIIEIOBaHUS.

JesTeTbHOCTHOE TMPUCBOCHUE OOYYAIOIIMMUCS YMEHHUE TPaMOTHO MPEICTaBIATh, JOKJIAIbIBATh U
0hOpMIIATH pe3yIbTaThl HAYYHO-UCCIEA0BATEIILCKUX HIIM MPOSKTHBIX PadoT.

4. INTAHUPYEMBIE PE3YJIBTATBI IIPOEKTA

JInuHOCTHBIE pe3yJIbTaThI:
Yuawuiics 6yoem demoncmpuposams 8 0esimenbHOCmU:

KPUTHYECKOE OTHOIIEHNE K MHPOPMAIINKA U U30MPATETHLHOCTh €€ BOCTIPUSITHS;
OCMBICJIEHHE MOTUBOB CBOMX JIEUCTBUI IPU BBINOJHEHUH 3a/1aHUM;

J1r0003HATENBHOCTh, COOOPA3UTEIBHOCTD IIPU BBINOJIHEHUH Pa3HOOOpa3HbIX 3a/laHUil MpoOIEMHOrO
Y 3BPUCTUYECKOTO XapaKTepa;

YMEHHUE OPTraHU30BBIBATH CBOIO JICSITEILHOCTD (TIJITAHUPOBAHKUE, KOHTPOJIh, OIIEHKA);
TOTOBHOCTB K CAMOCTOSITEIIbHBIM JIEMCTBUSIM, OTBETCTBEHHOCTD 34 UX PE3YJIbTATHI;
BHUMATEIIbHOCTb, HACTOMYMBOCTbD, LIEJIEYCTPEMIIEHHOCTh, YMEHHUE MPEO0JIEBATh TPYAHOCTH;



CaMOCTOSITEJIbHOCTD CYKJICHUM, HE3aBUCUMOCTh U HECTAaHAAPTHOCTh MBIIIUICHHUS;

TOTOBHOCTb OTKPBITO BBIPaXKaTh U OTCTaUBATh CBOIO MO3UIIHIO;

OCO3HAHHOE, YBAXXHUTEIbHOE U JOOpOXkKeIaTeIbHOEe OTHOIIEHHE K JIPYTrOMY YeJIOBEKY, €r0 MHEHHUIO,
MHUPOBO33PEHUIO0, KYJIBTYPE;

KOMMYHHUKATHBHYIO KOMIIETEHTHOCTh B OOLICHUH U COTPYIHUYECTBE CO CBEPCTHUKAMU;

MertanpeamMeTHble pe3yJibTaThl:
Pecynamuenvle ynusepcanvhvle yuebHwle 0eticmeus:
OO0yuaromuiicst HayquTCs:

CTaBUTH L1€JIb, IUTAHUPOBATH JOCTHKEHUE 3TOU LIENIH;
[JIaHUPOBATH I1OCIEAOBATEIBHOCTD IAr0B U1 JOCTUKCHUS LETIH;
IJIAHUPOBATh PECYPCHI I PELICHUS 331a4H;

OCYILIECTBIIATh TEKYIUNA KOHTPOJIb CBOEH EATENbHOCTH;

Ha3bIBaThb TPYAHOCTH, C KOTOPBIMU CTOJIKHYJICA IIPpU PCHICHUU 3adavdud, WU HOpcajiaratb IMyTH HX
IMpCOa0JICHUA,

AZICKBATHO BOCIIPUHUMATDL OLCHKY YUUTCIIAA U CBEPCTHUKOB,

OLIEHUBATh IOJIYYAIOIIUNACA TBOPYECKUN HPOAYKT M COOTHOCUTH €r0 C M3HAYAJIBHBIM 3aMBICIIOM,
BBITOJIHATH 110 HEOOXOJMMOCTH KOPPEKIIHH JTHO0 IPOAYKTa, JINOO 3aMbICIa.

Ilo3nasamenvhvie yHugepcanbHble yuednvie Oetcmeus:
OO0yyaromuiicss Hay4YnuTCS:

HCIIOJIB30BAaTh CPCACTBA I/IH(i)OpMaIII/IOHHI)IX U KOMMYHUKAIITUOHHBIX TEXHOJIOT Uit AJid  pCHICHUA
KOMMYHUKATHBHBIX, [TIO3HABATCIIbHBIX U TBOPUCCKUX 3a1a4;

IIPOBOAMTH CPaBHEHHE, KJIACCU(UKALIMIO 10 33JaHHBIM KPUTEPUSIM;
CTPOUTBH JIOTUYECKHE PACCYXKICHUS B (POpMe CBSI3U MPOCTHIX CYKICHHI 00 00BEKTE;
yYCTaHaBIUBATh aHAJIOTUH, IPUYUMHHO-CIIEICTBEHHBIE CBA3H.

Kommynukamuenuvle ynugepcanivHule yueoHvle 0eticmeust.
OOyyaromuiicst Hay4nuTCS:

apryMeHTHpOBaTh CBOIO TOYKY 3pEHHUS Ha BBIOOp OCHOBAaHMH M KpPUTEPUEB IPU BbIIEICHUU
MPU3HAKOB, CPABHEHUU U KJIaCCU(UKALIUN OOBEKTOB;

IUIaHUPOBaTh Y4eOHOE COTPYJHMYECTBO C HACTABHMKOM W CBEPCTHUKAMH: OIPENeNATh LENH,
(GYHKIIMHM Y4aCTHUKOB, CLIOCOOBI B3aUMO/ICHCTBHUS;

YHIpaBJIATb NOBEACHUECM IMAPTHEPA: KOHTPOJIb, KOPPECKIIUA, OLICHKA €0 HeﬁCTBHﬁ;

C I[OCTaTO‘-IHOI\/’I IIOJTHOTOM M TOYHOCTBIO BbIpaXXaTb CBOM MBICJIM B COOTBCTCTBHMU C 3aJadaMH U
YCJI0BUSAMU KOMMYHUKAIIUUA

BJIa/IETh MOHOJIOTMYECKON M TMATIOrMYecKoi (opMaMH pedH.

IIpenmeTHbIe pe3yabTaThI:
Obyuarowuiica Hayuumcs.:
CaMOCTOSITENIFHO TIPOBOJUTH TOWCK W aHaW3 WH(OpPMAIMA B OOJIACTH TEHHOW WHXKCHEPHH U
OMOTEXHOJIOTHH JIJIsl UCTIOJIb30BAHUSI €€ B TIPOIECCEe HAYIHO-TIPAKTHUECKOM 1eATeTbHOCTH;
MPUMEHSTh MPAKTHYSCKUE HABBIKK JTaOOPATOPHON pabOTHI ¢ pa3sIMIHBIMU OOBEKTAMH, aHAIH30M H
CTaTHUCTUYECKON 00paObOTKOM MOTYyYEHHBIX TaHHBIX, YMEHUEM JIeaTh BHIBOIBI M 0000IICHNUS;
BBICTATh TUTa3MHUJHYI0O W TeHomMHy0 JIHK, craBuTh peaknumu pecTpUKINMA W JIMTHPOBAHUSA,
npoBOANTH ekTpodoperndeckuii ananu3 JIHK, tpanchopmupoBarh kieTku OakTepuii, oTOUpaTh
PEKOMOMHAHTHBIC KIIOHBI, OMTPEICIATh SKCIIPECCHIO TCHOB;
MPOU3BOJUTH pacueThl KOHIEHTPAIMU pACTBOPOB U TMPUTOTABIMBATH PACTBOPHI 3aJaHHOU
KOHIICHTPAIINH;



BBIPANINBATh MUKPOOPTAHU3MBI, TOy4aTh YACTHIC KYIbTYPbl, TOTOBUTh MTUTATEILHBIE CPE/IbI;
COCTaBJISITh IPOTOKOJIBI UCIIBITAHUH COTJIACHO 00pasiLy;

coOMoIaTh TpaBWJa TEXHUKH OE€30MacHOCTH TP paboTe B  MOJICKYJISIPHO-OMOIOTHUUECKOU
nabopaTopuu.

Obyuarowuiics noyyum 603MOACHOCMb HAYYUMbCAL:
COITOCTAaBJISITh AKCIICPUMEHTAIBHBIC U TEOPETUUCCKUE 3HAHUS C OObEKTUBHBIMU PEATUSIMH JKU3HHU;
npremaM paboTel ¢ nHOpMaLHel OMOIOTHYECKOTO COIePIKAHMUS, IPEICTABICHHON B pa3HO# Gopme
(B BHIIe TeKCTa, TAOJWYHBIX TaHHBIX, CXeM, rpaduKoB, hoTorpaduil U Ip.) ¥ KPUTHIECKOTO aHATIN3A
uHpOpMaLnu;
IUTAHUPOBATh y4eOHOE HCCIICOBAaHUE WIIM IMPOEKTHYIO paboOTy € Y4eTOM IOCTABJICHHOW IIEJIH:
dbopMynupoBaTh TpoOJieMy, THUIOTE3Y M CTAaBUTh 3aJadyd WCCIICJOBAHMs, BHIOMpATh aJeKBATHO
MOCTABJICHHOW IIEM METOJbI, JeJaTh BBIBOJBI IO pPE3yJbTaTaM HCCIICAOBAaHUS WA IMPOSKTHON
JESITEIIbHOCTH;
paboTaTh B TpyIle CBEPCTHUKOB IPH PEIICHUHM ITO3HABATEIBHBIX 3aj7au B 00JacTu OHMOJIOTHH,
BBICTpAaUBaHUsI KOMMYHHKAI[MU, YYUTHIBas MHEHHUE OKPYXAIONMX, W aJCKBAaTHO OICHUBATh
COOCTBEHHBII BKJIAJI B JICATEIBHOCTD TPYIIIIHL.

IIpoaykToBbIe pe3yJbTaThI:
— Pa3pabotka cxemsl (IJ1aHa) SKCIIEPUMEHTA IO CO3/IaHHI0 TPAHCTEHHOT'0 OpraHru3Ma
— Tlonyuenue Tpancrenusix E.coli
— Tlomyuenue hpaxiuii OUUIIEHHOTO 3€IEHOT0 (DIyOPECIIEHTHOTO OeKa

— PagpaboTka mnpoekTa N0 MNPUMEHEHUIO TPAHCTEHHBIX (IIYOPECHHUPYIOMHNX OaKTepul A
IIPOM3BOJICTBA O€30IACHBIX JIAMII.

5. 3TAIIBI PEAJIM3AIIU

Keiic paccunran Ha 207 9acoB 0 JHOBpEMEHHOU pabOTHI C TPYIIIION yJaIuxcs B 6 4eIOBeEK.

JIOPOXHAA KAPTA MOJIVJIA

Otan paboThl Lenp Onwucanue ITnanupyemslil pe3ynbpTar
Beenenue O6ocHOBaThH COop u ananus ITpucBoenue 3agaun
6 u. aKTyalbHOCTU uHpoOpMalMK O BJICHUU | Kelica
paboThI HAL TEHETUYECKOM
3aauen Keiica TpaHchopMaluu U
o0acTsx ee MpUMEHEHUs
JUIsL petIeHus npooiem
YeJI0BEYECTBA
[ToaroroButensn | Hayuutbes 3HaKOMCTBO C Pa3paboTtka cxeMsl
13171 IUIAHUPOBATh TEXHOJIOTHEHN CO3JJaHuUsI (Tutana) PKCIIEpUMEHTa
54 u. HKCIEPUMEHT TPAHCT€HHBIX OPTaHU3MOB | 110 CO3AHHUIO
TPAHCTEHHOTO OPTaHNU3Ma
Peanuzanuonnsiii | OcBoUTH Ob6cyxnaem TexHonorun | [lomyueHue TpaHCTeHHBIX
114 4 TEXHOJIOTHIO MepeHoca reHOB U3 E.coli
WHOKYJIALUU U OJTHOT'O OpTraHu3Ma B
BBIpAIINBaHUS JPYTOii, BEIOMpaeM
OaKkTepHaIbHON HauboJee MoAXOIAIIYIO
KYJIBTYPHI, JUTSL HAITUX 3a]1ad;
TEXHOJIOTHIO yuumcst paboTats C
TE€HETUYECKOMN 1a60paTOpPHBIM
TpaHchopMalu 000pyZI0BaHUEM C
OaxkTepuit COOTIOICHHEM TEXHUKHU




0e30IMacHOCTH;

YYUMCSI BBIPAIINBATh
OaKTepHaIbHYIO
KYJIBTYpY;

BBIMOJTHSIEM
tpanchopmanuto E.coli
miazmugon pGLO,
aHAJIM3UPYEM PE3yIIbTaThI,
paccyMThIBacM

3¢ peKTUBHOCTD
TpaHchopmanmm.

OCBOUTE
TEXHOJIOTHUIO
BBLIEJICHUS U

OUYUCTKU OEJIKOBOrO

OO0cyxnaeM 3HaYCHUE
BBIICTICHUS M OYHCTKHI
PEKOMOHMHAHTHOTO OeiKa
13 TPAHCTEHHBIX

[Tonyuyenue dhpakumit
OYUIIEHHOTO 3€JIEHOTO
(bayopeciieHTHOTO Oenka

MIPOJYKTa U3 OaxkTepuil, TEXHOJIOTUIO
TPAaHCTEHHBIX 3TOTO MPOIIECcCa;
OaxTepuii MIPOU3BOJIUM BBIJICIICHHE
3€JICHOTO
(bayopecueHTHOrO Oenka
u3 KyabTypsl E.coli, ero
OUYHUCTKY METOJ0OM
Xpomatorpapuu
HabmonarensHel | Pa3paboTath PazouBaemcs Ha [TpoekT GuoreHHoro
i MIPOCKT MUKPOTPYIIIIBL, OCBEUICHHUS TOPOIOB
124 OMOTreHHOTO paspabaThIBacM IIPOCKT,
OCBEILEHUS 00CyKI1aeM pe3ybTaThbl
TOpOJIOB
DKCIEPTHBIN KommyHnukanus ¢ O6cyxnenue pe3ynbratoB | [lomydeHa sxcriepTHas
21 u. 9KCIIEPTHBIM paloThI HaJ 3a1aueit OlIeHKa, pa3paboTaH
COO0OIIECTBOM Keiica, pedaexcus I1aH-TpaduK

pe3yabTaTOB, MOCTAHOBKA
MOCTEAYIOIUX LeNen

JaJbHENIIEN peanu3auu
(10 ’KenaHuto
YYaCTHUKOB PabOThI).

6. ObOPYJIOBAHUE U MATEPHUAJIbBI

OcHoBHOe 000py10BaHUE U MATEPHAJIBI

XapaKkTepuCTUKU Ko | Kparkoe onricanue Llena 3a C
N{ HazBanue (ecmu J- | HA3HAYCHUS B en., pyo. y6M M,
HE00X0TMMO) BO | MPOEKTE Yo
Habop o HaGop peaktuBo | 1 HeoOxomum mmst 9000 9000
TpaHchopmaluu | U y4eOHBIX OCBOGHUSI TEXHOJIOTUU
Oakrepuit MaTepUalioB st WHOKYIISAINAN U
TUTa3MUJION NIPOBEICHUS BbIpAIIUBAHMSI
pGLO nabopaTopHOit OakTepuaTbHON
paboThI B IpyIire KYJBTYPBHI,
13 8 4eIIOBEK TEXHOJIOTUH
T€HETUYECKON
Tpanchopmauu
OakTepuii
Habop mnst HaGop peaktuBoB | 1 Heobxomnm st 13000 13000




OUNCTKH U Y4eOHBIX OCBOEHUS TEXHOJIOTHH
3€JICHOT0 MaTepuaoB JUIs WHOKYJISIIUU U
(byopecueHTHO | MpOBEICHHUS BBIpAIIBAHUS
ro 6enka (GFP) | maGoparopHoii OaKTepraTbHOU
paboThl B rpymie KYJIbTYpBbI, BBIICIICHUS
u3 § yenoBek U OYUCTKHU
PEKOMOMHAHTHOTO
Oenka u3
TPaHCTE€HHBIX
OakTepuit
HNuBepTupoBanH 1 s peructpanuun
bIIl MUKPOCKOII C Y ®-cBeueHus
snudIroopecte OakTepuii win O6EIKOB
HIIMEN
MukpoBosIHOBa 1 [ mpuroToBieHUs
s 1eYb arapa
Tepmomerp 1
Mopo3suika 1
Muxkpobuosioru 1 Jns yckopenus pocra
yeckasi Kayalka KYJIBTYPBI KJIETOK
WJIW LIEUKEp
HaxpommenHbii 8 Jns TeruioBoro moxa
JIen u OakTepuit
KOHTEHHEPBI
JUISL TbJA
ABTOKIIaB 1 [ns crepunuzanuu
WHCTPYMEHTOB
Tepmocrar 1 st makyOarm
OakTepuii
Bopgsanas Oaus 1 JIJ1st TETII0BOTO 1I0Ka
OakTepuii
Boprekce Jns nepemeriBaHus
pacTBOpOB U
CYCII€H3UM KJIETOK B
npoOupKax
XO010IUIBHUK 1 s xpaneHus
BBIPAILIEHHBIX
OaKTepUaATbHBIX
KYJIBTYD
Hentpudyra 1
MuxkpoOuonoru 8 [ns pactupanus
YeCKHE LIaTeNN TpaHhopMaIIMOHHON
CMECH T10 YalIkaMm
Iletpu
CnuproBka 8 Crepunzanus
MHUKPOOHOIOTUIECKUX
ninaTesen
Kon6a na 250 1
MII
I'panynpoBanHbl 1
W HWIMHAD HA
100 mn
Konba na 1 1




JIUTP

[Humuuap Ha 1
500 mn

KopoOkwu mist 8
XpaHEHUs
MHUKPOLCHTPHU (D
YIKHBIX
IpOoOUPOK

[ITaTuBBI 11t 8
MHUKPOLEHTPpHU (D
YIKHBIX
poOUPOK

JuctunnupoBan 60
Has BOJa, 0
MII

domacTepsl 1Mo 8
CTEKITy

BcnomoraresibHOe 000py10BaHie U MATEPHAJIBI

XapakTepuCTUKHU Ko Ilena 3a
Kpatkoe onucanue Cymma,
Neo | HazBanue (ecnu - en.,
Ha3HA4YCHUS B IIPOCKTE pyo.
HEO0OXOMMO) BO pyo.
HoytOykwu ¢ 8 Jis moncka
JOCTYIIOM B uHpopManuu
UHTEPHET
IIpoextop 1 Jlitst mpeacTraBiaeHus
IIPOEKTOB
OKkpaH 1 g npencraBneHus
IIPOEKTOB
MapxkepHas 1 s mpencraBieHus
JTIOCKa IIPOEKTOB
Mapxkep niis 4 s mpencraBieHus
JIOCKH IIPOEKTOB
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IIpunoxenne 4

KENC «PABPABOTKA MUKPOBHOI'O TOILJIMBHOI'O DJIEMEHTA»'
' YcTounuk: MexXyHapOaHbIi KOHKYPC AE€TCKUX HHKEHEPHBIX KOMaH

OnHO W3 HampaBJICHUN Pa3BUTHUS «OMOMH)KEHEPHBIX CHCTEM» B O0JIACTH YHEPrONpPOM3BOJICTBA —
MPUMEHEHNE TEXHOJOTUH MUKPOOHOTO TOTUIMBHOTO 3JieMeHTa. MUKpPOOHBIN TOTUIMBHBIN 351eMeHT (MTD)
— 9T0 OMOTEXHOJOTHUYECKOE YCTPOICTBO, peodpasyroliee YHEPTUI0 XUMUIECKUX CBSI3€H OpraHnYeCcKUX
BEIIECTB B DJIEKTPUYECTBO 3a CUET META0OIMYECKOW AKTUBHOCTH MMKPOOPTaHM3MOB, JJIEKTPOH-
tpancnoptHbie 1enu (DTL[) KOTOpBIX CIOCOOHBI OCYHIECTBIIATH MEPEHOC AJIEKTPOHOB HAa BHEIIHHE
HEPACTBOPUMBIE «IIPUEMHUKN» (aKLENTOPHI).

IlepcnexkTuBbl npuMeHeHusi: MTD MOXKHO UCHONIB30BaTh MAJisi NEepepabOTKU  «ChIpbS C
OTPULATENIBHON CTOMMOCTBIO» — TO €CThb OPraHMYECKHUX OTXOJOB, B JIOOOH TOYKE MHpA, I/I€ TAKOBbIE
pOoU3BOJATCS. TexXHOIOrUs MOXET ObITh HMCIOJIb30BaHA ISl CO3/IaHUS MPOMBIIUICHHBIX YCTAaHOBOK Ha
NUIIEBBIX U JepeBoIepepadaThIBAIONINX HPEANPHUATHAX, CEIbCKOXO3SMCTBEHHBIX (epMax U B
MYHULIMNIATIBHBIX XO3SIMCTBaX. YCTaHOBKU MOTYT OBITh ONTUMU3HPOBAHBl U [UIsl HMCIOJIb30BAHUS
YaCTHBIMU JIUIIAMH. BHOAJIEKTPOXMMHUYECKHE OCHOBBI pa3padaThiBaeMON TEXHOJIOTUH 00JaIaroT
NEePCIeKTUBAMH BHEJIPEHUS U B JIPYIMX MPOMBIIUICHHBIX O0JacTIX: co3/laHue OMOCEHCOPOB (B TOM
yHclie A1 MEAUIMHCKUX HYXJ), CO3/1aHi€ aBTOHOMHBIX UCTOYHMKOB IUTAHUS AJI1 POOOTU3UPOBAHHOMN
ABTOHOMHOM W pajuoynpasisieMoil TexHuku u 1p. [lockonbky B mporecce padotet MTD Ha kaTone
IIPOMCXOIUT HAKOIUICHHWE BOJOPO/IA, TEXHOJIOTUSI MOKET OBITh Al TUPOBAHA JJIS 3apSIKH BOJIOPOTHBIX
TOIUIMBHBIX 3JIEMEHTOB, UYTO MO3BOJIUT YBEJIUYUTh CYMMApHBIA HHEPreTUYECKUM BBIXOJ YCTAaHOBKH 3a
CU€T aKKyMYJISIUU SHEProHocuTensl (MOJIy4eHHe BOJOPOAA JJIsi BOJOPOJIHBIX TOIUIMBHBIX 3JIEMEHTOB).
Anantanus TexHonaorud MTD st MUKpOOHBIX COOOIIECTB MOYB IMO3BOJSET PACCMATPUBATD ATY CUCTEMY
B Ka4yeCcTBE IPOTOTHUIIA HHEPreTHUYECKHUX YCTAHOBOK Ha KpbIIIAaX 3/JaHUN B CIy4yae TOPU3OHTAIBHOIO
o3esieHeHus1 KpoBenb. CorylacHO pacueraM, Kphbllia Mmiomaapo okojo 100 KBagpaTHbBIX METPOB CMOXKET
exerogHo reuepupoBaTh 0koyo 2800 kBT-u sHeprun. Takke CTOUT OTMETUTH, UTO TEXHOJOTUS MOMKET
paboTaTh ¢ pa3HbIMHM BUJAMM PACTEHUH, B TOM YHCIIE, C CEIbCKOXO3AWCTBEHHBIMU KyJbTypamu. MTO
TEHEPUPYIOT TOCTOSHHBIM TOK HHU3KOIO HAIPSDKEHHS, KOTOPBIM MOYKHO 3apsbKaTb aKKyMYJISITOPHBIE
Oarapen WM MUTAaTh CBETOAMOAHbBIE CBETHIbHUKU. [locnenHee akTyallbHO 171 4aCTHBIX (PepMEpPCKUX U
HOJICOOHBIX XO3SHCTB, P OCBOEHUH 3€MENIbHBIX HAJEJIOB IO Mporpamme «/lalibHEeBOCTOUHBIN reKTapy,
IIPU CE30HHOM IPO’KMBAHUU B 3aTOPOJHBIX YCIOBUSIX.

1. TIPOBJIEMHASA CUTYALUA

K npob6nemam pazpabotku MTD MOXKHO OTHECTH NOJ00P KYJIbTYPbl MUKPOOPTaHU3MOB. JlaHHBIE
npubOpsl UMEIOT HpUMEphl, pabOoTarolIMe C Pa3HbBIMM BHJIAMH MHKPOOPTaHM3MOB, B TOM 4YHCJIE H
HERJIEKTPOT€HHBIMU, OJIHAKO HAJM4YUe 3JIEKTPOreHHbIX Oaktepuit B MTDO oOsa3atenbHo. ClI0XHOCTH B
BbIOOpE MHKPOOPTraHM3MOB COCTOMT B TOM, YTO MOJAXOSIIME Ha MEpBBIN B3MJIAJ IO CBOMM CBOICTBaM
BapHaHTbl MOTYT OBbITh MaToreHHbIMH. [l03TOMY OAHMM M3 BaKHEHWIIMX HAINpaBICHUN NI pa3BUTHUS
TexHosNorun MTD sBisieTcs MOUCK ONTUMAIBHBIX (3JEKTPOTE€HHBIX) MHUKPOOPraHM3MOB, CIOCOOHBIX
aKTUBHO (DyHKIMOHMpOBaTh B cucreMe MTD, u mnosblieHne 3Q(QEeKTUBHOCTH TPaHCIOPTa 3JIEKTPOHOB
MEXy KJIeTKaMHU U 3JIeKTpoJIoM. JpyruMu ciioBamu, MOBbIIEHHE 3P HEKTUBHOCTH paboTel MTD.



2.

IMPUBA3KA K IIPEIMETHBIM OBJIACTAM 3HAHUSA

buonorus, 6uorexnonorus, GpuU3NKa, XUMUSI.

3. HEJIM IPOEKTA
MupoBo33peHyecKas:
11.®opmuposanne 0cHOB I TOHMMAHUs OHONIOTHYECKHX M (PM3UYECKUX IIPOLECCOB HA YPOBHE
KJIETKU ¥ OpraHu3Ma.
12.®opmuposanue npeacTaBaeHuit 0 BO3MOKHOCTSX FeHETHYECKOi TpaHC()OPMALUK OPTaHU3MOB
B PELLIEHUH BaKHEUIINX MPOOIIEM YeIOBEUECTBA.
IIpoaykroBas:
— Paspaborka mpoekra mo cosganuto 3¢dexrtuBHoro MTD, pabora KOTOpOro OcCHOBaHa Ha
JESITeTbHOCTH TPAHCTEHHBIX JIEKTPOTCHHBIX OAKTEPUH.
— Tlomyuenue TpaHcHOPMUPOBAHHBIX OAKTEPU.
Oo0pa3zoBarenbHas:

— JlesITeTbHOCTHOE TPUCBOCHHE OOYYAIONIMMHUCS TIOHUMAHHUA OHMOJOTMYECKHX MPOIIECCOB HA
MOJICKYJISIPHOM YPOBHE, YPOBHE KJIETKH U OpraHU3Ma.

— JleATenbHOCTHOE MPUCBOCHHUE OOYYAIOIIMMHUCS IPEACTABICHUI O BO3MOXHOCTSAX HCIOIb30BAaHUS
TeHETUYECKOI TpaHC(hOpMAIIUU OPTaHU3MOB IS PEIICHUS BAKHEHIINX MPOOIEM YeIOBEYEeCTBA.

— JlesITeTbHOCTHOE TPUCBOCHHME OOYYAIOMIMMHUCS YMEHHS HCIONB30BaThb B  HCCIEIOBAaHUHU
oOuieHay4yHble (aHaMM3 M CHUHTE3, MHIYKIUS M JCNYKIHUs, CPAaBHEHHWE) U €CTeCTBEHHOHAYYHbIE
metonsl (Beaenenus JIHK W3 KIETOK XHUBBIX OpraHW3MOB, TpaHCQOpManuu OakTepuid, OLEHKU
s dexTuBHOCTH TpaHchOpMaIK, BBIACICHHS PEKOMOMHAHTHOTO OeliKa U3 0aKTepHAIbHON KJICTKU U
€ro OYHUCTKH).

— Pa3BuTHE CIOCOOGHOCTH K TBOPUYECTBY U KPEATUBHOMY MBIIUIEHUIO.

— JleATenbHOCTHOE NPHUCBOEHUE OOYYAIOIIMMHUCA CHOCOOHOCTH CaMOCTOSTENbHO MpUOOpeTaTh C
MOMOIIBI0 MH(POPMAITMOHHBIX TEXHOJOTHUH M HCHOJIb30BaTh B NMPAKTHUECKOW AEATEILHOCTH HOBBIE
3HAHUS U YMEHUS B 00JIACTH MOJIEKYJIIPHON OMOTEXHOJIOTHUH.

— JleATeIbHOCTHOE TNPUCBOECHUE OOYYAIOIIUMUCS CIIOCOOHOCTH CaMOCTOSITEIbHO aHATU3UPOBATh
UMEIOLTYI0CS MH(OPMALINIO, BBISBISATH MPOOJIEMbI, CTaBUTh 3aJauyy U BBIIOJIHATH CAMOCTOSTEIHHO
WIA C TIOMOIIbIO KOHCYJIbTAaHTa JabOpaTOpHble OHOJIOTMYECKHE HCCIEeIOBaHUS TPU PELICHUU
KOHKPETHBIX 3aJja4 B 00JacTH MOJEKYJISIpHOW OHMOTEXHOJIOTUH C MCIIOJIb30BAHHMEM COBPEMEHHOIO
000pyIOBaHUS.

— JleATeIbHOCTHOE NPUCBOCHHE OOYYaIOIIMMKUCA yMEHHUs (OpMyIHpPOBaTh BOIPOCHI HAYYHOU
TUIIOTE3bl, CTABUTBH UCCIIEOBATEIBCKYIO 1IEIIb.

— JleATenbHOCTHOE MPHUCBOCHHE OOYYaIOLIMMUCS YMEHHE IUIaHMPOBATh HAYYHOE MCCIEAOBAHUE C
Y4ETOM CPOKOB.

— JleATenbHOCTHOE TNPUCBOCHHE OOYYAIOIMIMMHCS YMEHHE MPOBEPSTh JOCTOBEPHOCTH pE3yJIbTaTOB
HAy4YHOTO UCCIIEI0OBaHUS.

— JleATenbHOCTHOE MPHUCBOEHUE OOYYArONIMMHCS YMEHHE T'PaMOTHO MpPEACTaBiATh, JOKIAAbIBaTh U
0QOpMIISITh pe3yJIbTaThl HAYYHO-UCCIIET0BATENbCKUX UM MPOEKTHBIX padoT.

4. INTAHUPYEMBIE PE3YJIBTATHBI IPOEKTA

JInuHOCTHBIE Pe3yJIbTaThI:
Yuawuiics 6yoem demoncmpuposams 8 0esimenbHOCmU:

KPUTHYECKOE OTHOIIEHHE K HH(POPMAILlUU 1 U30UPaATENbHOCTh €€ BOCIIPUSTHS;

OCMBICIIEHHE MOTHBOB CBOMX JCHCTBUIM IIPU BBIITOJIHCHHUHU 3a,Z[aHI/II71;



— m0003HATENFHOCTh, COOOPA3UTENBHOCTD MIPU BBIMOJIHEHUH Pa3HOOOpa3HBIX 3a/aHUil MPOOIEMHOTO
Y 9BPUCTHYECKOTO XapaKTepa;

— YMEHHUE OpPTaHU30BbIBAThH CBOIO JIEATENBHOCTH (MJIAHUPOBAHUE, KOHTPOJIb, OLIEHKA);

— TOTOBHOCTH K CAMOCTOSITEIbHBIM JIEUCTBUSM, OTBETCTBEHHOCTH 32 UX PE3YyJIbTaThI;

— BHHUMAaTEJIbHOCTb, HACTOWYMBOCTD, I[EJIEYCTPEMIICHHOCTh, YMEHHUE MPEO0JI0JIEBATh TPYAHOCTH;
—  CaMOCTOSITEJIbHOCTb CYXKJICHHM, HE3aBUCUMOCTb U HECTAHJAAPTHOCTh MBIIIICHHUS;

— TOTOBHOCTH OTKPBITO BBIPAXXAaTh U OTCTAWBATh CBOIO MO3UIIMIO;

— OCO3HaHHOE, YBRXHUTEJIBHOE U JJOOPO’KENATEIbHOE OTHOIIEHUE K JIPYTOMY YeJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO0, KYJIBTYPE;

— KOMMYHHUKATUBHYIO KOMIICTCHTHOCTL B O6IJ.I€HI/II/I " COTPYAHHNYICCTBE CO CBECPCTHUKAMMU

MeTanpeaMeTHbIe pe3yJibTaThI:
Pezynsamugnule ynusepcanvhoie yueOHvle Oelcmeus:
OOyuarommiicss Hay49uTCs:

— CTaBUTH LIeJIb, IUTAHUPOBATH TOCTHKEHUE 3TOU LENH;

— IUIAHUPOBATh MOCIEAO0BATEIBHOCTD IIArOB JIJIs1 TOCTUKEHHS LETH;
— IUIAaHUPOBATh PECYPCHI AJI PEUICHUS 33]1a4H;

— OCYUIECTBJIATH TEKYIINI KOHTPOJIb CBOEH AEATEIbHOCTH;

— Ha3bpIBaTh TPYAHOCTH, C KOTOPBHIMU CTOJKHYICS MPU PEIICHUWU 3aladyd, W MpeuiaraTb MyTH HX
IIPEOOIICHHUS;

— AaJACKBAaTHO BOCIIPUHHUMATH OLUCHKY YUYHUTECIISI U CBEPCTHUKOB,

— OILICHMBATh NOJYYAIOLIUICS TBOPYECKHH MPOJYKT U COOTHOCHTH €r0 C M3HAYaIbHBIM 3aMbICIIOM,
BBITOJIHATH 110 HEOOXOAUMOCTH KOPPEKIIUY JINOO MPOYKTa, IO 3ambIcia.

IloznasamenvHule ynugepcavhvie yuebHvle Oeticmeus:
OOyuaromumiics Hay4uTCs:

— HCIOJIB30BaThb CpPEACTBA HHq)OpMaHHOHHBIX N KOMMYHUKAlIHUOHHBIX TEXHOJIOTHit AJid peHICHUA
KOMMYHUKATHBHBIX, IO3HABATCIIbHBIX U TBOPUYCCKUX 3a1a4;

— TPOBOJUTH CPaBHEHHUE, KIaCCU(DPUKAIUIO TIO 3a/JaHHBIM KPUTEPUSIM;
— CTPOUTH JIOTHUYECKHUE pacCyKIeHUS B (hOpMe CBA3H MPOCTHIX CYKAECHUIN 00 00BEKTE;

— YCTaHaBJIMBATb aHAJIOTHWH, TPUYNHHO-CJICICTBCHHLIC CBA3U.

Kommynuxamusnvle ynueepcanonvie yuednvie 0eucmeus:
OOyuaromuiicss Hay4uTCs:

— apryMEHTUpPOBaTh CBOIO TOYKY 3pEHHUSl Ha BBIOOp OCHOBaHMM M KpPUTEpUEB INPU BBIACICHUU
NPU3HAKOB, CPABHEHUH U KJIacCU(UKALUU 0OBEKTOB;

— TIUIAHUPOBaTh Y4eOHOE COTPYJHUYECTBO C HACTABHMKOM M CBEPCTHUKAMH: OINPEAENATh LENu,
(GYHKIUU Y4aCTHHKOB, CIIOCOOBI B3aUMOJICHCTBHUS;

— YOPaBIATH MOBEJICHUEM MTaPTHEPA: KOHTPOJIb, KOPPEKIIUS, OLIEHKA €Tr0 ACHCTBHI;

— € JOCTaTOYHOH ITOJIHOTOM M TOYHOCTBIO BBIPpAKATb CBOU MBICIIMA B COOTBCTCTBUU C 3ala4aMH U
YCJI0BUSAMH KOMMYHHKAIIUU

— BJaJeTh MOHOJIOTUYECKOM U JUATOTHUECKOI (I)OpMaMI/I pcyu.

IIpeameTHbIE pe3yJbTaThI:
Obyuarowuiicss Hayyumcs:

— CaMOCTOATCIIBHO HNPOBOAUTHL IIOUCK W aHAJIU3 I/IH(I)OpMaL[I/II/I B 00JIaCTM TEHHOI HHXXCHCPUN U
OMOTEXHOJIOTUU AJI UCITOJIB30BAHUA €€ B IPOLICCCC HayLIHO-HpaKTI/I‘{CCKOI‘/’I ACATCIIBHOCTH,



NPUMEHSATh MPAKTHUECKUE HABBIKK J1AOOPAaTOPHOIM pabOThl ¢ pa3nUYHBIMH OOBEKTaMH, aHAJIH30M U
CTATUCTUYECKON 00paObOTKOM MOTyUYEeHHBIX TAHHBIX, YMEHUEM JICJIaTh BHIBOJIBI M 00OOIIECHHUS;

BBIICTATh Iua3MuaHyl0o u reHoMmHylo JIHK, craBuTh peaknum pecTpUKIMH W JIMTHPOBAHMA,
npoBoUTh Annekrpodopernueckuii ananusz JIHK, tpanchopmupoBaTth kieTku Oakrepuid, oTOUparh

PEKOMOMHAHTHBIE KJIOHBI, OIPEAEIATh IKCIPECCUIO T€HOB;
IIPOU3BOJUTL PACUYETHI 3aJaHHOU

KOHIICHTpAIlUH;

KOHILICHTpAllUd PAacTBOPOB U IIPUIOTaBIMBAaTH PAaCTBOPHI

BbIpalliluBaTb MUKPOOPIraHnU3MbI, I10JIy4aTh YUCTHIC KYJIbTYPbI, TOTOBUTH MUTATCIBbHBIC CPCIbI,
COCTABJIATH ITPOTOKOJIBI HCIIBITAHHI COTJIACHO 06pa3uy;

coOyoiaTh TpaBWJIa TEXHUKUA OE30MAacCHOCTH TMpH paboTe B  MOJEKYISPHO-OHMOIOTHUECKON
1abopaToOpUH.

Obyuarowuiics noay4um 03MONCHOCIb HAYUUMbCA!
COTOCTABJIATH SKCIIEPUMEHTAIBHBIE U TEOPETUUECKHUE 3HAHUS C 00bEKTUBHBIMU PEATUSIMHU JKU3HU;
npuemMaM paboTsl ¢ nHopMaLuel OMOIOTUYECKOTO COAepKaHUs, MPEACTaBICHHOM B pa3HO (hopme
(B BUE TEKCTA, TAOJMYHBIX JAHHBIX, CXeM, TpaduKoB, (hoTorpaduii U Jp.) 1 KPUTHIECKOTO aHATH3a
nHpopMmanuu;
IUIAHUPOBAaTh y4yeOHOE HCCIIEOBAaHUE WM IPOEKTHYI0 paboTy C y4yeTOM IIOCTaBJICHHOW IENu:
dbopMynupoBath mpodiieMy, THIOTE3Y M CTAaBUTh 3aJaud HUCCIIEJJOBaHMs, BHIOMpATh aJeKBaTHO
MOCTaBJICHHOW 1€ METOMABI, JIeJaTh BBIBOJBI MO pPE3yJbTaTaM HCCIICIOBAHMS WU IMPOCKTHOMN
JESITEIIbHOCTH;
pabotath B TpyIe CBEPCTHUKOB IPHU PEIICHUWU TMO3HABATEIbHBIX 3a7a4 B 00JiacTu OHUOJIOTHH,
BBICTpAaUBaHUSI KOMMYHHKAIIMU, YYUTHbIBas MHEHHE OKPYXAIOIIMX, W aJeKBAaTHO OLIEHUBATh
COOCTBEHHBIN BKJIAJ B ACSITEIIBHOCTD TPYIIIIHI.

IIpoaykToBbIe pe3yabTaThI:
— Paspabotka cxemsl ipubopa (TexHudeckuii mpoektr MTD)
— MWsrorosnenue npororuna MTD.
— MW3yuenue cocraBa MUKpOOHOTO coobiectBa MTD.

— Pa3zpabotka cxembl (TUTaHa) SKCHEPUMEHTA 110 CO3JAHUI0 TPAHCTEHHBIX DSJIEKTPOTCHHBIX
OaxTepuil.

— Tlonyuenue Tpancrenusix E.coli

5. 3TAIIBI PEAJIM3AIIUN

Keiic paccuntan Ha 140 9acoB 0AHOBpEMEHHOM pabOTHI C Tpymmoi ydamuxcs B 10 uenoBexk.

JJOPOXHA KAPTA MOJVYJIA
Otan paboThl [enb Onucanue [Inanupyemslil pe3ynbTar
BBenenue O6ocHOBaThH COop u ananus [TpucBoenue 3agaun
44, aKTyaJIbHOCTH uH(OpMaINU O SBICHUU Kelica
paboTHI HAT Te€HETHUYECKOM
3a1auen Keiica TpaHchopMaluu u
o0acTsax ee MpUMEHEHUs
JUISL pelIeHus npooiem
YeJI0BE4YeCTBa
[loarorosurensH | Hayuntbcs 3HAKOMCTBO C Pa3paboTtka cxeMbl
13171 IUTAHUPOBATh TEXHOJIOTHEHN CO3JaHuUsI (Tutana) PKCTIEpUMEHTa
52 u. 9KCIIEPUMEHT TPAHCTEHHBIX OPTaHU3MOB | IO CO3JaHUI0
TPaHCTEHHOT'0 OpraHu3Ma
Peanuzanmonssiii | OcBOUTH Ob6cyxnaem TexHosoruu | I[lomyyeHne TpaHCTeHHBIX




56 u TEXHOJIOTHIO NepeHoca reHoB U3 E.coli
WHOKYJISALIAU OJTHOTO OpTaHU3Ma B
BBIpAIUBaHUS IpyTOH, BEIOMpaeM
OaKTepuaTbHOU Han0oJIee MOAXOIAIIYIO
KYJIBTYPBHI, JUTSL HAIlINX 3a]1a9,
TEXHOJIOTHIO yaumcst paboTath ¢
TEeHETUYECKOM 1a00paTOPHBIM
Tpanchopmanuu o0opyoBaHHEM C
OakTepuit COOIOZICHHEM TEXHHUKHU
0€e30I1aCHOCTH;
YUUMCS BBIPAIIABATh
OaKTepUaTbHYIO
KYJIbTYpY;
BBITOJTHSEM
tpanchopmanuto E.coli
masmuaon pGLO,
aHATM3UPYEM PE3yIbTaThI,
paccuMThIBacM
3¢ (HEeKTHBHOCTH
TpaHchOpMaIIHH.
Habmonarensubr | Pa3pabotars Paz6uBaemcst Ha [TpoexT GHOTeHHOTO
i MPOCKT MUKPOTPYIIIIBI, OCBEIICHHUS TOPOJIOB
184 OMOTEHHOTO pa3pabarbIBacM MPOEKT,
OCBCIICHUS 00CyX/1aeM pe3yJIbTaThl
rOpOJIOB
OKCIepTHBIN KommyHukamms ¢ Oo6cyxnaenue pesynbratoB | [Tomydena sxcniepTHas
10 u. SKCIIEPTHHIM paboThI HaJ 3a7aueii OIICHKa, pa3paboTaH
COOO0IIECTBOM Keiica, pedaekcus mIaH-TpaduK

pe3yabTaTOB, IOCTAHOBKA
MOCIEAYIOLINX LIEJIeH

JaIbHEHIIEN peann3aun
(10 ’KeNmaHuIo
YYaCTHUKOB pabOTBhI).

6. ObOPYJIOBAHUE U MATEPUAJIbBI

OcHoOBHOeE 000py1I0BaHN e M MATEPHAIBI

XapakTepucTUKu Ko | KpaTtkoe onucanue Ilena 3a C
N{ Ha3Banue (ecu JI- | Ha3HAYCHUs B en., pyo. yé\ma,
HE0OXOMMO) BO | IPOEKTE PYo-
Ha6op no HabGop peaktuBo | 1 HeoOxonum ans 9000 9000
Tpanchopmaluu | 1 yaeOHbIX OCBOCHHS TEXHOJIOTUH
OaxTepuii MaTepUasoB ISl WHOKYISIIUU U
1a3MuA0M MIPOBECHUS BbIpalBaHUS
pGLO nabopaTopHOi OakTepHuaIbHOI
paboThI B rpyme KYJIBTYPHI,
U3 § 4eNnoBeK TEXHOJIOTUHU
TE€HETUYECKON
TpaHchopManuu
OaxkTepuit
HNuBepTrpoBanH 1 s peructpanuun
BIIl MUKPOCKOII € Y ®-cBeuenus
snugIroopecIe OakTepuil WK OENKOB
HITHEH




MukpoBosIHOBa 1 [ mpuroToBieHUs

s 1eYb arapa

Tepmomerp 1

Mopo3suiika 1

MukpoObuonoru 1 Jns yckopeHus pocta

yeckas Kayalika KYJIBTYpPbI KJIETOK

WJIY LIEUKEp

HakpoieHnsbrit 8 Jlns TerioBoro moka

nen u OaxTepuit

KOHTEHHEPBI

JUISL JIbJA

ABTOKJIaB 1 Jns crepunuzanuu
WHCTPYMEHTOB

Tepmocrar 1 s nHKy6anuu
OakTepuit

Bosaas 0ans 1 JIJ1s1 TEIIIOBOrO IIOKa
OakTepuit

Boprekce Jns nepemeninBaHus
pacTBOpOB U
CYCIIEH3UM KJIETOK B
npoOupKax

XO0JI0IUIBHUK 1 Jlns xpaHeHus
BBIPAIICHHBIX
OaKTepruaTbHBIX
KYJIBTYD

Hentpudyra 1

MukpoOuosioru 8 Jlns pactupanus

YECKUE IIaTeNN TpaH(pOpPMaIMOHHOM
CMECH IO YallKam
Iletpu

CnuproBka 8 Crepunuzauus
MUKpPOOHOJIOTUYECKUX
HIIaTesen

Konba na 250 1

MJI

['pagyupoBaHHBI 1

W HWIMHAD HA

100 mn

Konba na 1 1

JUTP

[unuaap HA 1

500 mn

KopoOku mist 8

XpaHeHUs

MUKPOLIEHTpU

YIKHBIX

pOOHPOK

IraruBel mis 8

MUKPOLIEHTpU

YIKHBIX

pOOHPOK

JuctunnpoBan 60

Has BOJa, 0




M

dromacTepsl 1Mo 8
CTCKITY

BcnomorareabHoe oﬁopyuosafme " MaTepHuaJbl

XapakTepucTuKu Ko Ilena 3a
Kpatkoe onucanue Cymma,
Ne | HazBanue (econ JI- enl.,
Ha3HA4YEHHUsS B IIPOEKTE pyo.
HE00X0TMMO) BO pyo.
HoytOyxku ¢ 8 Jns moucka
JIOCTYIIOM B uHpopMaun
WHTEPHET
[Ipoektop 1 Jns npencraBneHus
IIPOEKTOB
DKpaH 1 Jns npencraBieHus
IIPOEKTOB
MapxkepHas 1 Jlitst mpeacraBiaeHus
JI0CKa IIPOEKTOB
Mapxkep miist 4 Jlitst mpeacraBiaeHus
JIOCKH IIPOEKTOB
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