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AHHOTANMA

[Tocnennue [1Ba JAECATWIETHS XapaKTEPU3YIOTCS  BBIJAIOIIMMHCS — JOCTHKECHHSMH OHWOTEXHOJOTHH,
SBJISIFOIICHCS MEXKIUCUUILTMHAPHOW 00NIacThi0 3HAHWH, Oazupyromeics Ha MUKPOOMOIOTHH, OMOXUMHH,
MOJIEKYJISIPHON OHMOJIOTUH, OMOOpPraHNYEeCKOW XWMHHU, OMO(PU3UKE, BUPYCOIOTUH, UMMYHOJIOTHH, TEHETHKE.
CerogHs OHMOTEXHOJOTHS — 3TO HHTETpalbHAas HayKa, ONPENeSIoNIas HayYHO-TEeXHHUYECKUI Iporpecc.
buorexHonorust — eMMHCTBEHHAS TUCHHUIUINHA, 00benHAoMmas QyHIaMEeHTaIbHYI0 ¥ NPUKIIAJHYIO HAyKy, a
TaKKe MPOU3BOACTBO. Pa3BHUTHE M IIMPOKOE HCIOIH30BAaHWE COBPEMEHHBIX OMOTEXHOJOTHH B MEIHIIMHE,
NUIIEBOH, (hapMaleBTUYECKOH MPOMBIIIICHHOCTH, CEJIbCKOM XO3SIMCTBE M JPYIUX OTPACIAX SKOHOMHUKH
SIBISIETCSL OTPENEIISIONIAM JUISI YCTOHYMBOTO COLMAIBHO-DKOHOMUYECKOTO Pa3BHTHUSl CTPAHBI, MOBBIIICHHS
Ka4yecTBa XKM3HU HaceJeHHs. BakHeHImnM (akTopoM yCHEUIHOrO pa3BHTHs OTEYSCTBEHHOIH OHOTEXHOJIOTHU
SIBJISIETCS TAJIbHEHIIIee COBEPIICHCTBOBAHUE CUCTEMBI OMOTEXHOIIOTHUECKOTO 00pa30BaHUSL.

1. leau u 3apa4u

eap AUCUMNIMHBI

[JocBOeHHE CTyAE€HTaMu (pyHIaMEHTAIbHBIX OCHOB COBPEMEHHOH OMOTEXHOJOTHMH, OCHOBAHHOW Ha
METO/IOJIOTUSIX TE€HETHYECKOW M MeTaboNM4YecKO WH)XXKEHEPUHM MHKPOOPraHM3MOB, PpAacCTCHHUH,

JKUBOTHBIX U PACTUTECJIbHBIX KJICTOK;

[JOBHAKOMJIEHUE C OCHOBHBIMH JOCTHXKCHUSIMU 6H03KOHOMHKH, BKJIFO4Yasd TIMPOU3BOACTBO U3

BO300HOBIISIEMOTO  CHIPbS  OMOTOIUINBA,

XMUMHKATOB, OWOIUIACTHKOB, TEPAleBTHUECKUX OEJKOB,

reHomonuupoBannblx pacternit (I'MO);

[ JOBHAKOMJIEHME C HOBBIMM TEHICHIUSMU B pasBUTUA 6I/IOTeXHOJ'IOFI/II/I, TaKUMH KakK MI/IKpO6HI:IG
TOINNIMBHBIC 3JICMCHTEI, OHOCHHTE3 Ha OCHOBE CHHTE3 rasa, 3JI€KTpO6I/IOCI/IHT63.

3agauu AU CHUIIHHBI

[0 ¢dopmupoBanue 0a30BBIX 3HAHUM B 00JMACTH OMOTEXHOJOTUH — JUCIUIUIMHBI, WHTETPHPYIOLICH
JTOCTIKCHUS] COBPEMEHHOW MOJICKYIISIPHOM OMONIOTHH, OMOMH(DOPMATHKH U XUMHYECKOH TEXHOJIOTHH;

0 YCBOCHUC NPUHLHUIIOB CO3AaHUA T'CHHO-MHXXCHCPHBIX OPraHM3MOB C I1OJIE3HBIMU CBOMCTBaMHU H
OCYHICCTBJICHUC OMOTEXHOJIOTUMYECKHUX IponECCCOB NPU KYJIBbTUBUPOBAHUU MUKPOOPIraHHU3MOB, KYJIbBTYP

KJICTOK >KMBOTHBIX U paCTeHHfI;

[l mosy4yeHue 3HaHUI B 001aCTH OMO’KOHOMHKH, MO3BOJIAIOIINX OPUEHTHUPOBATHCSA B COBPEMEHHBIX
MHHOBAI[MOHHBIX TEXHOJIOTHSIX UCIOIB3YIOIINX KUBBIE CHCTEMBI.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3HaeT W cHocoOEGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.2 Cnocoben 00600mars ¥ KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIIECJOBAHUII B 00IacTh
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXANCLIUIIMHAPHBIC CBS3U B OOJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHnn 3a/1a4 NpoQecCHOHATBHON AEATENbHOCTH

OIIK-2 Nmeet npeacraBieHne 00 aKTyalIbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4Yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Crniocoben OLICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBAaHU B obnmactu cBoel mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0s1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU




OIIK-3.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH pELICHUs, MpeiaraTh U KOMOWHHUPOBATh CIOCOOBI
OIIK-3 Cnioco6en BbIOMpaTh 1 (MIIN) PELICHUS

paspabarsiBarh moaxonsl K pemieHnto TUIoBbIX [OIIK-3.2  CmocobeH uConb30BaTh  MCCIIEAOBATEIBCKUE
Y HOBBIX 337124 B 00acTi npodeccHoHanbHOH |METOABI MPU PEUICHUH HOBBIX 3314, NPUMEHSS 3HAHHS B
JIESTEIIBHOCTH, YUYUTHIBasE 0COOEHHOCTH H pa3IMYHBIX 00IACTAX HAYKH (TEXHUKH)

OIPaHMYCHHUA PA3JIMIHBIX METOAOB PCIICHUA OIIK-3.3 Brnameer aHaIUTHUYECKUMU U BBIYUCIUTEIHLHBIMHU
METO/IaMH PEIICHUS, TOHUMACT U YYHUTHIBACT HA MPAKTHKE
TpaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PeICHUN

OIIK-4.1 Cnoco0eH NpPUMEHATH 3HAHUS M HAaBBIKU IIO
UCTIOJIb30BAaHHIO MH(pOpPMaMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH I MOUCKA M U3YyYEHUS] HAYYHOH JIUTEpPaTyphl,
MPUMEHEHHSI IPUKIIaJHBIX TPOTrPAMMHBIX ITPOYKTOB

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIlK-4.2 CrocobeH TpuUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1auk, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
MPOBEJCHUS HAYYHOTO MCCIIEA0BAHUS

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!
[l OCHOBHBIC ITPHUHIIMITBI, HA KOTOPBIX OCHOBAHO ()YHKIIMOHUPOBAHHE OMOTEXHOJIOTUIECKUX CHCTEM;
[J  mOpuHOUOBI PaboThl OMOXMMHUYECKUX PeakTopoB ((pepMeHTEPOB) MpH a’dpOOHBIX W aHAIPOOHBIX
YCIIOBHUSIX, MUKPOOHBIX TOILTHBHBIX JJIEMEHTOB, a9P0- U METAHOTECHKOB.
YMETh:
[l oleHUBATh OMOTEXHOJOTHYECKHIE MPOLECCH C IKOHOMUYIECKOW M IKOJIOTHYECKOM TOUYEK 3PESHUSL.
BIIAJICTh!
[J OMOXMMHYECKOH TEPMHHOIIOTHUEH;
[l NpHUHIMIAMH KJIaCCU(PHUKAIUN OHOIOTHYSCKUX MOJICKYIT;
[/ HaBBIKAMH aJIeKBaTHOMW OIIEHKM IPE/ICTABICHHON B IUTEPaType HH(OPMAIIH;
[]  CIOCOOHOCTBIO OLICHHMBATh PE3YJbTAThl, MOJIYYEHHbIC C TOMOIIBIO PA3IHMYHBIX OMOXHMMHUYECKUX
TEXHOJIOTU (TonmMepas3Has IerHas peakius, 1eKTpodope3 B MOIHAKPUIAMUIHOM Telie, Pa3InyHbIe
BUJIBI XpOMaTorpapuu ¥ MaCCIIEKTPOMETPHUH).

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora

buorexnomorus OXpaHbI 0pr>1<a}01uel71

1 2 2
Cpepl.

2 buoTonnuso. 2 2

3 lenHass WHXXEHEPUS] MUKPOOPTaHHU3MOB, ) ’
pacTeHui, )KUBOTHBIX. METO/BI U TIEIIH.

4 I'MO pactenusi. 2 2
Koncrpyupoanue IITAMMOB -

5 MHUKpPOOPTaHU3MOB  CBEPXIPOIYIIEHTOB 2 2

MeTa0OJINTOB.




6 KynbTuBHpOBaHNE MUKpPOOPTaHHW3MOB U ) )
KIJIETOK 3YKapHOT.
7 MukpoOHbIE  TOIUIMBHBIE  DJIEMEHTEHI. ) 5 18
OneKTpoONOCHHTE3.
] Hedoroxummueckoe BOCCTaHOBJICHHE ) )
YIJIEKUCIIOTO Ta3a MUKPOOPTaHU3MaMHU.
9 OmnpeneneHne MOHATHIT OMOTEXHOIOTHS U ) ) 24
OHO’KOHOMUKA.
10 Passutre Guorexuonoruu B Poccuiickoii ) ’
deaepanu.
11 PereneparuBHas MenuunHA. 2 2
12 Perynsimust  mertabonmzmMa  MUKpPOOHOU ) 5 3
KJICTKH.
13 PexomOMHaHTHBIE OENKH, HCIOIb3yeMbIC ) )
B MCIIHIIMHE.
14 depMeHTaTUBHBIC MTPOIIECCHI B ) 5
buorexHonorum.
15 XuMmHuKaTtel Ha 0a3e BO30OHOBIIIEMOTO ) ’
CBIPBSL.
HToro gacos 30 30 45
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2.

Coneprxanue JUCHUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (paszeniam)

Cemectp: 3 (Ocennuii)

1. bruoTexHOIOTHs OXpaHbl OKPY>KAIOIIEH CPEIbI.

MetaHnoteHkH, a3poTeHKH. buonerpanamnus nomoranToB (HedTh).

2. buoromnuso.

Bbuosranon I nokonenus. Lenmtono3usiit 3ranon. byranon u usobyranon. buoauzens.
3. I'eHHast MHXKEHEPHSI MUKPOOPTaHU3MOB, PACTEHH, dKUBOTHBIX. METONBI U LIEH.
Bexropsr u meronst gocraBku JJIHK B kietky. PCR- peakuus. PexomOunanus.

4. I'MO pactenus.

[lepuonudeckoe W HeEMpepbIBHOE KyJIbTHBHpoBaHUE (xemoctar). Cpensl W peaxkTopbl. MeTomsl
KOHTPOJISL U PEryJIsiliud pocTa.

5. KoHcTpynpoBaHue ITaMMOB — MHKPOOPTaHU3MOB CBEPXIPOIYLIEHTOB METaOOINTOB.

Knaccuueckas cenexuusi: myrtareHe3 M orOop. MetaGonuueckas wuHxeHepusi. Penokc-Oananc.
Crexnomerpuueckue Monenu. [Ipumepsl: mpoayieHTsl aMuHOKUCIOT L-Tpeonuna u 1,4-Oytanauona.

6. KYJ'IBTI/IBI/IPOBaHI/IC MUKPOOPraHU3MOB U KJICTOK 3YKApHOT.

[lepuonudeckoe W HEMpepbIBHOE KyJIbTHBHpOBaHUE (xemocTar). Cpensl W peaxkTopbl. MeTonsl
KOHTPOJISL U PEryJIsiliud pocTa.




7. MUKpOOHBIE TOTUTMBHBIEC JJIEMEHTHI. DIEKTPOOUOCHHTE3.

Onexrporensl. CrocoObl IMepefadd JMEKTPOHOB Ha IIOBEPXHOCTb KIETKH. KOHCTPYKIHS |
3¢ PEKTUBHOCTE MUKPOOHBIX TOIUIMBHBIX 371€MEHTOB. [IpuMeps! anekrpodrnocuHTesa.

8. HedoToxumuueckoe BOCCTAHOBJICHHE YIIEKUCIIOTO ra3a MUKPOOPTaHI3MaMHU.
buoxumust nponecca. Anerorensl. PocT oprann3MoB Ha cuHTe3-Taze. KoHCTpyKIns peakTopos.
9. Ompenenenvie MOHATUI OMOTEXHOJOTHS U OMOAPKOHOMHUKA.

Uctopus Bompoca. OOnactd NpuUMEHEHHsT OMOTEXHOJOIMH B CEJIBCKOM XO3SHCTBE, MEIHUIIMHE,
OXpaHe OKPY’Kalollei cpebl B IPOM3BOACTBE OMOTOIIMBA M XUMHUKAIIUEB.

10. PazButne 6uorexnonoruu B Poccuiickoit ®enepanuu.
Ucropusi, coBpemenHoe cocrostare. ChIpbeBON pecypCHBINA MOTEHIIHAT.
11. PerenepaTruBHas MEAUIIMHA.

CtBOJIOBBIE KJIETKH. Matepuaisl Ul MOMJCPKAHUS KIETOK: MONUAI(UPBI; KOJUIAreH; XHUTO3aH;
peKOMOVHAHTHBIE OEJIKH NayTHHBI.

12. Perynsuust MmeTaboau3mMa MUKPOOHOH KIIETKH.

AJutocTepuueckoe peryjIupoBaHHME aKTHBHOCTH (epMmeHToB; penpeccus, crabuinbHocTs PHK,
anmapMoH ppGpp, CTPECCOBBIN OTBET.

13. PekoMOMHAHTHBIE OEIKH, UCTIONB3YEMbIE B MEJIUIIMHE.

WHcynuH, TOPMOH pocTa, HUHTEP(EPOHBI, SPUTPONMOAITUH, (HAKTOPHI CBEPTHIBAHHMSA KPOBH.
MoHoxioHanpHbIE aHTuTeNa. [IpoayKus B KyIbType KIETOK, B PACTCHUSAX U KUBOTHBIX.

14. ®epmeHTaTUBHBIE IPOLIECCHl B BUOTEXHONIOTUN.

FI/I):[pOJ'Ia?:BII O-amMuiia3a, ITIFOKOAMHWIIa3d, OCaxapuMBaHHUC Kpaxmajia, LOCJUIOJI0O3bl: OCaxapruBaHUC
LEJIJTKOJIO3bI; IIPOTEA3bl, JIUIA3bl B CTUPAJIBHBIX ITOPOIIKAX.

15. Xumukarbl Ha 6a3e BO30OHOBIISIEMOTO CHIPBS.

W3ompeH; Mono4yHas, sSIHTapHAs M WTAaKOHOBAs KUCIIOTHL. BHONOIMMEpHI: MOIMIHIPOKCHAIKOHATHI:
nonunakrar (PLA), monmubytunencykuunar (PBS).

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

ydeOHas ayTUTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUNHHBIM 000py/10BaHHEM (IIPOCKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa



®onp auTeparypsl Kapeaps

1. Jle6aboB B.I., TutoB A. Hedrexumus 6e3 nedru. Hcuesaromme 6e3 Bpena. Hedrexumus PO, Ne 2,
2011

2. Shahet A.A. et al. Biological degradation of plastics: A comprehensive reviw. Biotechnology
Advances, V. 26, 246-265, 2008.

3. Jle6a6or B.I'. buosranon u3 cunres raza. buorexuomorus Ne 3, ctp. 8, 2012.

4. Erikson B., Nelson Y.E., Winters P. J. Perspective on opportunities in industrial biotechnology in
renewable chemicals. Biotechnology, V. 7, 2012.

5. Hept C.dx. OcHOBBI KyIbTUBUPOBAHNS MUKPOOPTAaHU3MOB U KJIeTOK. — M: Mup,1978.

6. Jle6abos B.I. Cenexuust Mukpoopranu3moB Ha 3ape XXI Beka. buorexnonorus, Ne 4, ctp. 3-19,
2005.

7. lecraxos C.B. Bkiax MmeTareHOMUKY B pa3BuTHE OHOTexXHONMOTUU. buorexnomnorus, Ne 6, ctp. 8,
2011.

8. Jlees C.M., [lonsHoBckuii O.JI. MOHOKJIOHATLHBIE aHTUTEINA JUIS IMATrHOCTUKY U TEPAITUU.
buorexnonorus, Ne 2, ctp. 3-13, 2008.

9. Carter P.J. Introduction to current and future protein therapeticas: A protein engineering
perspective. Experimental cell research. V. 317, pp. 1261-1269, 2011.

JlomonHuTEIbHAS TUTEPATypa
®onp nuTeparypsl Kadeaps

1. Lovley Derek R. The microbe electric: conversion of organic matter to electricity. Current Opinion
in Biotechnology. V. 19, pp. 564-571, 2008.

2. Jle6abor B.I". [IponsBoncTBO anekTpuyecTBa MUKpoopranu3mMamMu. Mukpoouonorus. T. 77, Ne 2,
crp. 149-157, 2008.

3. Nevin K.P., Woodard T.L., Franks A.E., Summers Z.M. and Lovley D.R. Microbial
electrosynthesis: feeding microbes electricity to convert carbon dioxide and water to multicarbon
extracellular organic compounds. mBio, V. 1, Issue 2, e00103-10, 2010.

4. Ross D.E., Flynn J.M., Baron D.B., Gralnick J.A., Bond D.R. Towards electrosynthesis in
Shewanella: energetics of reversing the Mt2 pathway for reductive metabolism. PLoS ONE, V. 6,
e16649, 2011.

5. Strycharz S.M., Glaven R.H., Coppi M.V., Cannon S.M., Perpetna L.A., Liu A., Nevin K.P., Lovley
D.R. Gene expression and deletion analysis of mechanisms for electron transfer from electrodes to
Geobacter sulfurreducens. Bioelectrochemistry, V. 80, pp. 142-150, 2011.

6. Moisenovich M.M. et al. Tissue regeneration in vivo within recombinant spidroin 1 scaffolds.
Biomaterials, 33 (15): 3887-98, 2011.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

L.http://lib.mipt.ru— snexrponnas 6udnuorexa dusrexa.

2. http://www.Sci-lib.com — bonbias HayyHast GubnmnoTexa.

3. http://www.coskata.com;ineos.com;lanzatech.com; - aTaHON U3 cHHTE3 Ta3a.
4. http://www.gevo.com WM300yTanom.

5. http://www.genomatic.com 1,4 GyTaamon.

6. http://www.myriant.com fIlHTapHas KACIOTA.

7. http://journal.issep.rssi.ru Jlyrosa JI.JI. [eHeTHueckas nrxeHepus pacteHuil. CBepiieHus U
Hajexabl. COPOCOBCKHUIT 00pa3oBaTeNbHBIN XKy pHAI.

8. http://www.zerno-ua.com/?p=1203 Ckpsi6oun K.I'. Pacrenus XXI Beka.

9. http://www.vnisbi.ru/ru/labs/genetic_engineering Jlonros C.B. JlabopaTtopus reneTHueckon
WH)KCHEPHH.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Microsoft PowerPoint.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

JJis ycrenHoro oCcBOEHUs Kypca, HIOMUMO MOCEIEHUs JIKIUH U CEMUHAPOB, OT CTyACHTOB TpedyeTrcs
caMmocTosATeNbHass pabora B o0beMe HE MEHbIIEM, YeM 4Yachl, yKa3aHHbBIE Ui KaXIOro paselna
nporpaMMbsl. B OCHOBHOM, 3TO BpeMs OTBOAMTCS HAa CAMOCTOSTENBHOE YTEHHE JHUTEpPaTypsl IO
MPOWICHHBIM U CMEXHBIM TeMaM. CaMOCTOSATENIbHbIE 3aHATHUS BKIIOYAIOT B ce0s Takke MOBTOPEHHE
Marepuana JeKuidl. B kadecTBe MpOMEXyTOUYHOTO KOHTPOJS OyAeT HPOBENEHO 2 KOJUIOKBHyMa IIO
npoiaeHHbIM TeMaM. CTy[OeHTHI, YCIICIIHO MpOoIIeAnne Bce (HOpMBI MPOMEKYTOUYHOTO KOHTPOJI,
JOITYCKAOTCA K cJladye DK3aMeHa M0 TUCLUIUIMHE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: KonBepreHnTHbie HaHO-, OMO-, THPOPMAIIMOHHBIC U KOTHUTHBHBIC TEXHOJIOTHU
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuarosa
kagenpa HaHO, OMO, NH(HOPMAIIMOHHBIX U KOTHUTHBHBIX TEXHOJOTHIA

Kypc: 2

KBaJIMpUKALUS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 3 (OCEHHUH) - DK3aMeH

Pa3zpadoTunk: B.I'. le6aboB, a-p 6uomn. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0sacTu
(u3HMKO-MaTeMaTHYECKUX HayK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 0000mmaTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBAHUII B 00JacTh
mpoeCCUOHATBHOM IEATELHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHrne 00 aKTyalbHBIX
npoOiieMax HayKu M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENLHOCTH, CIIOCOOCH
Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJIa4u

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npodecCuoHanbHON e TENHHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
muTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH pemeHus], MpeiaraTh 1 KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METObl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSs 3HAHHS B
pa3IMYHBIX 001aCTIX HAYKH (TEXHUKH)

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHMTEIHLHBIMHU
METOJaMH pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO HCCIICOBAHUS

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTAaTC N3YUYCHUA JUCIIUITIIMHBL «OCHOBBI OMOTEXHOJIOT I 06y‘laIOH_IPII>'IC$I JOJIKCH:

3HAThb:

[l OCHOBHBIE ITPUHIIMIIBI, HA KOTOPHIX OCHOBAHO (DYHKIIMOHMPOBAHHE OMOTEXHOIOTHYECKUX CHCTEM;
[J  mpuHUMIBI pabOThl OMOXMMHUYECKUX PEeakTopoB ((pepMeHTEPOB) mMpH a’dpOOHBIX W aHA3POOHBIX
YCIIOBHUSIX, MUKPOOHBIX TOIJIMBHBIX 2JIEMEHTOB, a3P0- U METAHOTEHKOB.

yMeThb:

[] oueHuBaTh OHMOTEXHOIOTHYECKHE IIpo1ECChI C IKOHOMHUYECKOM M SKOJOTHYECKON TOUEK 3pCHHs.

BJA€Th:




[J OMOXMMHYECKOW TEPMHHOJIOTHEH;

[J TpUHIMIAMHA KTacCUPUKAIMHA OMOIOTHIECKUX MOJIEKYIT;

[J HaBBIKAMH aJCKBaTHOW OLICHKH MPEICTABICHHON B TUTEparype nHGopMaiuuy;

[l CIOCOOHOCTBIO OLIEHMBATh PE3YJbTAThl, MOITYYEHHbIE C MOMOINBIO PA3IMYHBIX OMOXMMHUYECKHX
TEXHOJIOTHH (IoJrMepa3Has LermHas peakus, 3eKTpodope3 B NONHAKPIIAMUAHOM Tejie, Pa3InyHbIe

BUJIbI XpoMaTorpaduu ¥ MaCCIIEKTPOMETPHUH).

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B nensix Tekylero KOHTpOJIs yCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPeAbLAYIIHX
3aHATHH 110 TEME MTPOLUION JIEKIIUN WM B KOHIIE 3aHATHS 110 IPOMIEHHOMN TeMe.



3. llepeyeHb THUMOBBIX KOHTPOJIBLHBIX 3aaHMii, MCHOJb3YeMbIX /IJs OLEHKH 3HAHMIA,
YMeHUil, HABbIKOB

HpOMe)KYTO‘-IHaSI arTrecrauusd 110 AUCLHUIIIINHE «OCHOBBI 6I/IOT€XHOJIOI‘I/II/I» OCYLICCTBIISICTCA B
dbopMme 3Kx3aMeHa. JK3aMeH NMPOBOIUTCS B YCTHOU (hopme.

KoHTpoILHBIE BOIIPOCHI.

1.

B uyem ommmume OwmotormBa |, Il u Il mokxonenuit? HasoBuTe skoHOMHYECKUE,
AKOJIOTHYECKUE U TIOJTUTHYECKUE CTUMYJIBI IPOU3BOJICTBA OMOTOILINBA.

B uem mpeumymiectBa M HeAOCTaTKU ra3udukanud OMOMAacchl MO CPaBHEHUIO C €&
OcaxapHUBaHHUEM ]ISl IPOU3BOJICTBA OMOTOILTNBA U XUMHUKATOB?

KakoBbl moreHnmanbHpie omacHocTd ['MO (reHHO-MOAM(UIIMPOBAHHBIX) PACTEHUM.
OrnacHbl 1 JIJ1s1 310pOBbsi, Kcnodib3yeMble ceroaus ['MO cost u kykypy3a?

B yem mnpeumyiiecTBO  3JIEKTPOICHHBIX  MHUKPOOPTaHM3MOB  IeEpea  JIPYTHMMH
MUKPOOPTaHU3MaMHU TIPH UX MCIIOIH30BAHUH B MUKPOOHBIX TOTUTUBHBIX DJIEMEHTAX?

B uem mpeumyiiecTBa U HEIOCTAaTKM OMOIUIACTUKOB 10 CPABHEHUIO C TPAIUIIMOHHBIMU
nojuMepamu u3 Hedtu u raza?

Kakue reHeTnyeckue M3MEHEHUS HEOOXOIMMO IMPOHM3BECTH B TEHOME MHUKPOOPTaHHU3Ma
JUIsL yCUJIGHUS TOTOKA yriepo/a mo 3aaannomy nytu? [Ipusectu npumep.

Kakumu cBoiicTBaMu JOKHBI 00JIaJIaTh MaTepHAIIBI, HCIIOJIB3yeMbIE B PereHEPATUBHOM
meaunrae? OOCyaUTh CBOMCTBA MaTepuaioB Ha 0a3e peKOMOMHAHTHOTO CIIUIPOUHA.

KoHTpoaLHBIC 3aJaHUS:

1.

2.

CpaBHUTH CTPYKTypHBIE (DOpMYNBl Kpaxmana M IHe/UTrono3bl. Omnucarh yCIOBHS HX
(epMEHTAaTUBHOTO U XUMHUYECKOI'0 I'MIPOJIN3a 0 CaXaposB.

Ornucath YCTpONCTBO (M pa3HbIe TUIBI) MUKPOOHBIX TOILTUBHBIX 3JieMeHTOB. OmnucaTh
3aBHCUMOCTh 3(PPEKTHBHOCTH pPaOOTHI 3JIEMEHTOB OT BHYTPEHHETO COINPOTHBIICHUS.
Bnusinue marepuaina 35ekTpoioB U MeMOpaH Ha 3¢ (HEeKTUBHOCTb.

buoTtexHonornueckoe moyiyueHue THTapHOM KuciaoThl. Onucathk nporecc. XMMHUKAThl Ha
0a3e THTapHOM KUCIIOTHI M MOJIMMEPHI HA OCHOBE 3 THX XUMUKATOB.

Crmcok KOHTPOJBHBIX BOITPOCOB K 3K3aMCHAM:

agkrownE

S

9.

buorexunonorus, buoskonomuka. OnpeneneHus.

[TpuuuHsl, onpeensomne ObICTPOe pa3BUTHE OMOTEXHOJIOTHH B MUpE.

O6nactu (pa3zesnbl) OMOTEXHOJIOTHH.

TepaneBTudeckue peKOMOMHAHTHBIE OeKu (4-5 mpuMepoB). MOHOKIIOHANBHBIE TENA.
TpaguuuoHHass cenekuus MHUKpoopraHu3zmMoB. Mertononorus. Ilpumepsl mTaMMOB-
MpoayleHToB. [ eHOMHBIH madIuHT.

Mertabonnueckass MHXXEHEpUS MUKPOOpraHu3mMoB. Merosasl. NHcepiun M MHAKTUBALIMH
TrE€HOB B XpoMocoMax. [IpoMoTOopBI.

Metoapl  MPOCTPAHCTBEHHOW  KOJOKamu3amuu  (EPMEHTOB,  KaTAIM3UPYIOIINX
MocIe0BaTeIbHbIE PEAKITNN METa0OTUIECKOTO MyTH.

Nctounnkn HyXHbIX TeHOB. KoIeKIMM  MHUKPOOPraHWU3MOB. ba3bl  JTaHHBIX.
MertareHoOMHbIE OMOJIMOTEKHU.

[lenn  TreHETMYECKUX  MAHUNYISUUA TpPU  CO3JAHMM  IITaMMOB-TIPOIYIIEHTOB
MeTa0OJIUTOB.

10. IMpoxynent L-TpeoHnHa. AKTHBHBIA TPAHCIIOPT META0OIUTOB M CYOCTPATOB.
11. IIpoayuent pubodaasuna. Pubocury.



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.

29.
30.

31.
32.
33.
34.
35.
36.

37.

38.

39.
40.
41.

XapakTepHble 0COOEHHOCTH COBPEMEHHOI0 IIPOMBIIIIJIEHHOTO HITaMMa.
[IpoayKTUBHOCTH, KOHBEPCHS IO CYOCTpaTy; 0€30MacHOCTb.

Cripbre a5 6uotorumBa. [loTeHnnanbHble KOHKYpeHTHbIE npeumMyiiectBa PD. PeanbHo
JOCTYITHBIE 00BEMBI CHIPhs B PD.

TomnmuBHbIA dTaHon. O6Bembl ipou3BoacTBa. Coipbe. Llensl. 'eorpadus mpousBocTaa.
[TepcriekTHBEI.

['mybokast mepepaboTka 3epHa. CyXxod M BIQXKHBIA CIOCOOBI TpenoOpabOTKHU 3epHA B
IIPOU3BOJICTBE 3TAHOJIA.

buoromnmuBo Il mokonenusa. Llemmtono3Helii  3TaHon.  Mertoasl  ocaxapuBaHMS
JIUTHOLEILIIOJIO3BI.

buobyranon. ABE-nporiecc. M300yTaHom.

®ukcanus COz anerorenamu. [1yte Byaa-JIbronraans.

OrtaHon W3 cUHTE3-raza. MemOpaHnHble peakTophl. [ asudukamus Ouomaccel. OUPMBL,
paspabarbiBaroiue npouecc. JJoCTUrHyThI YPOBEHb PA3BUTHS TEXHOJIOTHH.

buonuzens. Creippe, 00beMbl TPOU3BOACTBA. [lepCHEKTHBBI Pa3BUTHS TEXHOJIOTHH.
[ToGouHBIE TPOTYKTHI.

buonerpanupyemple W TpaauIMOHHBIC IUIACTUKM W3 BO300HOBISEMOro ChIphs (5-6
MIPUMEPOB).

[TosryueHue 3TUIEHa U IPOIIUJIEHA U3 CaXapoB.

[MTonumornovHas KucioTa (MOJMMIAKTHIHAS KuchoTa, nomwiaktua, PLA). CpoiicTsa,
00XeMbI TPOM3BOJCTBA, LEHBL. [lepCIEKTUBBI YIYyYIICHHS KayeCcTBa W Y/CIHICBICHHS
poruecca.

[Tonurunpoxcuankonatsl. [lonyuenue. CsoiicTBa. LleHsl.

buopaznaraemple nonumepsl Ha 0aze kpaxmana. [lomumponuineH W HOIMATWIEH C
OKCO00aBKaMH.

SnTapHas kuciota. MUKpOOPraHU3MBI-IIPOJYLIEHTHl U UX IPEUMYILECTBA U HEJOCTATKH.
®epmenTanusa npu Hu3kux pH.

SnTapHas kuciorta. [aBHBIE POLYKTHI, IIOJIy4aeMble W3 SHTApPHOM KHCIOTHI.
XapakTepucTUKa pbIHKA, AMHAMHUKA pOCTa IPOU3BOCTBA.

1,3-nponanuon. [Ipoaykuus u3 riunepuHa u U3 riaoko3sl. [lomumep Sorana —ctpoenue
Y IPUMEHEHUE.

N3zonpen. [Ipsmoit Mukpobuonornyeckuit cunres. CuHTe3 uepe3 n300yTaHoIl.
MukpoOnbie TorumBHbBle 3nemeHThl  (Microbial fuel cells. MFC). Vcerpoiicto.
MaxkcuManbHbIA TEOPETUYECKUN TTOTEHLIHAL.

[Toreps morenimana B peanbHbix MFC. IIpeononenne 3TUX moTeph: KOHCTPYKIUS SUEEK;
MaTepuai dJIEKTPOJOB.

ONEeKTpOTpaHCIIOPTHAsA LeNb OakTepUadbHOW KIETKU. OJEKTpOreHsl. TpaHCHOpT
AJIEKTPOHOB Ha OBEPXHOCTH KJIETKHU.

Tpu cniocoba TpaHCTIOPTA ANEKTPOHOB U3 KJIETKH Ha aHO/.

Tunsr MFC: nByxxamepHsble, OJHOKaMEpHBIE, TIPOTOYHBIE.

[Tony4yeHne BoOpO/Ia B AIEKTPOIM3HBIX TOILIMBHBIX dyiemenTax (MEC).
buosnekrpocunres. Boccranosnenne Ha karoge CO2 mpsMoil mepenadeld 3JI€KTPOHOB
OaKTepuaTbHOM KIIETKE.

CriuapouHsl: CBOMCTBA, CTPYKTYypa. PekoMOMHAHTHBIE aHAJIOTH CHHMIPOMHA. BropuuHas
cTpyKkTypa. CBs3b CTPYKTYpPbl U MEXaHHYECKMX CBOICTB MaTepHalioB, MOJTY4aeMbIX U3
CIUIPOMHOB.

[Tomyyenue nia€HOK, HUTEH, TPEXMEPHBIX CTPYKTYP U3 CIIUAPOUHOB. Mepapxus CTpykTyp
npu 00pa30BaHUM MaTEpHAIIOB.

MeauunHcKkoe NpUMeHEeHUe U3AeNuil 13 PeKOMOMHAHTHBIX CITUPONHOB.

DepMeHTEPHI 1715 BhIpalllMBaHUs MUKpOOpranu3MoB. KoHTpoaupyeMble mapaMeTpsl.
Poct MukpoopraHuzMoB: KpuBas pocTa, YyJEJIbHas CKOPOCTb POCTa, IKOHOMUYECKHUI
KO3 puLMeHT, MeTabonuueckuit K03 HuIueHt.



42. CnocoObl KyITbTUBHPOBAHUS MHKPOOPTaHU3MOB: TEPUOIUYECKUH, C 100aBICHUEM
cyOcTpaThl, OTHEMHO-TOJITUBHOW METO/IBI.

43. XemocraT. YenbHas CKOpocTh pocta. KoHIeHTpauuss GHOMAacchl M JMMUTHPYIOIIETO
cyocrpaTa. Kputndeckas cKopocTh pa30oaBicHUSI.

44. KynbTUBHpOBaHHUE KJIETOK MiIeKonuTatonmx. Kinerounsie iuauun. [IutarenbHbie Cpebl.

45. KieTku MJICKONUTAIONINX : CIIOCOOBI KYJIbTHBHUPOBAHUS, OMOPEAKTOPHI.

46. OnTumu3anusi KyJIbTHBUPOBAHUS KJIETOK MIICKONMUTAIONMX. KOHTpOJIbHBIE TOYKH B
nporiecce. [IpuMepsl moaydeHus TepaneBTUUECKuX 0eIKoB (2-3 mpumepa).

47. CnocoOwr BBenenus JIHK B kierku pacrenuil. Perenepammsi pacTeHU M3 OTIEIBHBIX
TKaHEH.

48. TMO pacreHus, IIMPOKO HCIIOJIB3yeMbIe B MHPOBOM CEILCKOM Xo3siictBe. [lnomanm,
saasaTeie ['MO. Crtpanbl, ucnonsdytomue ['MO. Kakue mommdukanuu BBEACHBI B
KYKYpPY3Y, COI0, parc 1 XJIOMOK.

49. crionb30BaHUE KIIETOK pacTeHUH (TyOMHHOE KYJIbTUBHPOBAHHWE) JJIs MPOM3BOJICTBA
LIEHHBIX META0OJINTOB.

50. Ucnionp30BaHMe pacTeHU B KaveCTBE XO351€B I CHHTE3a PEKOMOMHAHTHBIX
TEPAIeBTHYECKUX OCITKOB M BaKIWH.

IIpuMepsl PK3aMEHAIIMOHHBIX OUJIETOB:

buner Ne 1
1. buorommmmBo |l mokonmenus. Llemmrono3nenid  3TaHosn. MeTonbl  ocaxapuBaHUS
JINTHOLEJIIIOIO3EL.
2. Pomp TeHOMHOro maduiMHTa B CEJICKIUU IPOMBIIUICHHBIX MHKPOOPTaHU3MOB-
MIPOJIYLIEHTOB.
3. Tumbsl MHUKPOOHBIX TOIUIMBHBIX JJICMEHTOB (IByXKaMEpHBbIC, OJHOKaMEpHBIC,
O0e3MeMOpaHHBIE).
buer Ne 2

1. Tpu cnoco6a TpaHCHOPTa 3JEKTPOHOB U3 OAKTEPHATIBHOMN KJIETKU Ha aHOJ MUKPOOHOTO
TOTIJTMBHOTO JIEMEHTA.

[Monmumornounas kuciota (PLA). TIpon3BoacTBo, CBOWCTBA.

3. Cmoco6 BBenenus JJHK B xieTkn pacTeHHid.

N

4. Kputepuu onleHUBaHUSs

Onenka bannsl Kpurepun

10 BeIcTaBisiercss  CTyAE€HTY, IOKa3aBIIEMY
BCECTOPOHHME, CHCTEMaTH3UpPOBaHHbIE, IIIyOOKHe
3HaHMA Y4eOHOM mIporpamMmbl  JIHUCUUIUIMHBI,
MPOSIBIIAIOIIEMY WHTEpPEC K JAHHOW IIPEIMETHOU
o0nactd,  IPOJEMOHCTPUPOBABIIEMY  yMEHUE
YBEPEHHO U TBOPYECKUM MPUMEHATH HX Ha
IIPaKTUKE TpPH pEHIeHMH KOHKPETHBIX 3ajad,

OTJINYHO
CBOOOJIHOE U MPABUIIBHOE 0OOCHOBAHUE MPHUHSATHIX
penieHui.
9 BeIcTaBnsgercs  CTyAeHTY, IMOKa3aBIIEMY

BCECTOPOHHME, CHCTEMaTH3UpPOBAaHHbIE, TIIyOOKHEe
3HaHHUA Y4eOHOW MpPOrpaMMbl JUCHUIUIMHBI U
YMEHUE YBEPEHHO IIPUMEHATh UX HA MPAKTUKE IIPU
pelIeHn KOHKPETHBIX 3aJady, CBOOOJHOE U




MPaBIJIbHOE 0OOCHOBAHNE MPUHSATHIX PEIICHHI.

BricTaBnsiercss  CTyAEHTY, IIOKa3aBLIEMY
BCECTOPOHHME, CHCTEMAaTU3UPOBAHHbBIE, TITyOOKHE
3HAaHUS Y4eOHOH MporpaMMbl JUCHUILUIMHBL U
YMEHUE YBEPEHHO MIPUMEHATh UX HA IMPAKTUKE MPU
pElIEHNN  KOHKPETHBIX  3ajady, IpaBUJIbHOE
000CHOBaHUE MPHUHSATHIX PEIICHUN, C HEKOTOPBIMU
HEJ0YETAMH.

XOpOLIO

BeicraBisiercss CTyIEHTy, €ClIM OH TBEPHO
3HaeT Marepuall, TIpPaMOTHO M IO CYILIECTBY
u3jaraeT €ero, yMeeT IPUMEHSTh I0Jy4YeHHbIE
3HAaHUS HA MPAKTUKE, HO HEJOCTaTOYHO I'PAaMOTHO
000CHOBBIBAET M1OJIyYEHHBIE PE3YJIbTATHI.

BricTaBnsiercss CTyneHTy, €Clii OH TBEPAO
3HAaeT MaTepuall, I'PaMOTHO M 1O CYLIECTBY
W3JIaraeT €ro, yMEET IMPUMEHSATH IOJTyYCHHbBIC
3HaHUs Ha IPAKTUKE, HO IOIIYCKAET B OTBETE WJIHU B
pPELIEHNUH 3a/1a4 HEKOTOPbIE HETOYHOCTH.

BricTaBnsercs CTYACHTY, €Clin OH B
OCHOBHOM 3HACT Marcpuaja, TIpaMOTHO MW IIO
CymIeCTBy H3jlaract €ro, YyMeCeT JMPUMCHATb
MOJIYYCHHBIC 3HAHWA Ha NPAKTHUKE, HO JOITYCKACT B
OTBCTC MWJIM B PCIICHUHU 3aJlady J0CTAaTOYHO
00JIBIIIOE KOJIMYSCTBO HETOYHOCTEA.

YAOBJICTBOPUTCIBHO

BricTaBisiercss  CTyAEHTY, IIOKa3aBLIEMY
(dparMeHTapHbIiH, pa3pO3HEHHBIN Xapakrep
3HAHUH, HEZ0CTaTOYHO IIPABUJIBHBIE
(GopMyIUpOBKM 0a30BbIX MOHATHM, HapyIICHUS
JIOTUYECKON IIOCIEN0BAaTENbHOCTH B H3JI0KEHUU
IIPOrpaMMHOr0 MaTrepuaina, HO TIpHd OSTOM OH
OCBOWJI OCHOBHBIE pa3zieiibl yueOHOH MporpamMsl,
HeoOXOoIuMBbIE MJi1 JAallbHEHIIero oOy4eHus, U
MOJKET MPHUMEHATh TOJIY4YEHHBIE 3HAHHUA 110
00pasily B CTaHJAPTHOM CUTYaIUH.

BricTaBnsiercss  CTyAeHTy, IOKa3aBLIEMY
(dbparMeHTapHBbIi, pa3pO3HEHHBIN XapakTep
3HaHUH, JIOMYCKAIOLEMY OIINOKHU B
dopmynupoBKkax 0a30BbIX MOHATUN, HapyLIEHUS
JIOTMYECKON TIOCJIEZIOBATEIbHOCTH B HU3JI0)KEHUU
OporpaMMHOr0  MaTepuana, ciabo  BlajgeeT
OCHOBHBIMM paszfielaMd y4eOHOIl INporpaMmsl,
HEOOXOJUMBIMU JIJIsl JlallbHEHIIero o0y4eHus U C
TPYJAOM TpPUMEHSET IMOJTY4YECHHbIE 3HAHMS JaKe B
CTaH/IapTHOW CUTYallUU.

HCYOOBJICTBOPUTCIBHO

BeIcTaBnsercs CTyIeHTY, KOTOPBI HE 3HAET
OoJblIIel YacTH OCHOBHOT'O COJEpKaHHs y4eOHOM
MPOrpaMMbl  TUCHUIUIMHBI, JIOMYCKAaeT TIpyoOble
omMOKH B (POPMYIUPOBKAX OCHOBHBIX NMPHUHIIUIIOB
U HE YMEET HCIIOJIb30BaTh ITOJIyYEHHbIE 3HAHUS
IIPU PELIECHNUHN TUIIOBBIX 3a/1a4.




1 BricTaBnsiercst CTyaeHTy, KOTOPbIA HE 3HAET
OCHOBHOTO COJCpXaHWsS Yy4eOHOW MPOrpaMMBbI
JTUCIUILIMHBI, AOIMYycKaeT rpyOeimine omuOKd B
dbopMynupoBKax 0a30BbIX MOHATHH TUCIUTUIHEI 1
BOOOIIIE HE HMEET HABBIKOB PEIICHHS THUIOBBIX
MPaKTUYECKHX 3a]1ay.

5. Meroanueckue MaTepuabl, ONpeleJAONIAe TPoOUeAYPbl OLEHUBAHUS 3HAHWIA,
YMeHUil, HABbIKOB U (MJIM) ONBITA JeSITEJIbHOCTH.

[Ipu mpoBeneHNM HK3aMeHa oOyvaroliemMycs mpeaocTaBisieTcsi He MeHee 60 MHMHYT Ha
noaAroToBKy. Ompoc 1o OUJIeTy U OTBETHI HA JOTOTHUTEIBHBIC BOIIPOCHI HE JOJKEH MPEBBIIIATH
JIBYX acTpOHOMHUYeCKUX 4acoB. [1o 3aBepiieHuu OTBEACHHOIO Ha OMPOC BPEMEHH, IK3aMEHATOP
JOJDKCH BBICTaBUTH OOYYarOIIEeMYCSl OIEHKY B COOTBETCTBHHM C BBIIICTIPUBEICHHBIMU
KPUTEPUSMHU.




