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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOfI aTTeCTanuu

[MosicuuTenbHas 3anucka

®oHp oneHouHBIX cpeacTB (manee — MOC) ans NpoMexyTOUHOM aTrrecTalud MO AUCLUIIIMHE «BBeaeHue B
OMOTEXHOJIOTHIO» Pa3padOTaH B COOTBETCTBUH C (heiepalbHBIM TOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICLIETO
oOpazoBanust — OakajlaBpHaT 110 HanpasiieHHI0 oAroToBkd 44.03.05 Ilenarornyeckoe obpasoBanue (C IBYMs NPOPHISIMU
MIOJITOTOBKH), YTBEP>KACHHOTO NprKazoM MuHHCTEpCTBa 00pa3zoBanus u Hayku Poccuiickoit @enepannu ot 22 despains 2018
r. Ne 125, ocHOBHOW mpodeccroHanbHONH 00pa3oBaTeNbHON mporpammoit «buonorus» u «XuMUs» € y4eToM TpeOoBaHMit
npogeccruoHanpHOTO craHmapTa «llemaror (memarormdeckas AEATENBHOCTH B cdepe NOMIKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 00IIleT0, CpegHero o0mero o0pa3oBaHms) (BOCIHUTATENh, YIUTEIb)», YTBEPKISHHOTO MpHKa3oM MUHHCTEpCTBa
TpyZAa U comMaibHOI 3amuTsl Poccuiickoit epepannu ot 18 okTsa6pst 2013 1. Ne 544n. (3apeructpupoBad MUHHCTEPCTBOM
toctuimu  Poccutickoit @enepanmu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
mpuka3aMu MUHHCTEPCTBAa TpyAa M couuanbHOW 3ammThl Poccuiickoit @enepammu ot 25 mexabps 2014 r. Ne 1115H
(3apeructpupoBaH MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
oT 5 asrycrta 2016 r. Ne 4221 (3apeructpupoBad MunucrepctsoM roctuiuu Poccuiickoit @eneparnun 23 asrycra 2016 r.,
peructpanoHHbIi Ne 43326).

L[eﬂ]; dOC JJ1A HpOMe)KyTO‘-IHOﬁ ATTCCTAllMU — YCTAHOBJICHUC YPOBHS C(l)OpMHpOBaHHOCTI/I HYaCTHU KOMIICTCHIIMH
OIIK-8. Cnocoben OCYHICCTBJIATH MEAArOTNUCCKYI0 ACATCIbHOCTE HA OCHOBE CIICIIUAJIbHBIX HAYYHBIX 3HAHUM

3amaun ®OC i1 mpOMEKYyTOYHON aTTeCTAallni - KOHTPOJh KadyecTBa M YPOBHS IOCTI)KCHHUS 00pa30oBaTEIbHBIX
pe3yIbTaToB 10 GOPMHUPYEMBIM B COOTBETCTBHH ¢ YUEOHBIM IUTAHOM KOMIICTCHIIUSM:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIBI IIOCTPOCHUS H (DYHKIMOHHPOBAHUS
00pa3oBaTenbHOTO MpoLecca, Poib K MECTO 0Opa30BaHUs B KH3HHU YeJOBEeKa H 00LIECTBA, COBPEMEHHOE COCTOSIHUE HayYHOU
00J1acTH, COOTBETCTBYIOLICH MpenotaBaeMoMy NMPEIMeTy; IPUKIATHOEC 3HAUCHUE HAYKH; CIICIU(PHICCKIE METOIBI HAyYHOT'O
MO3HAHUs B 00beMe, 00ECIICYHBAOIIEM MPEMOIaBaHIE YUCOHBIX MPEAMETOB

3HaeT 00BEKTHl OMOTEXHOJIOTHU; METObl OMOTEXHOJIOTUH B CEJEKLIUH PACTEHHH, )KUBOTHBIX, MUKPOOPTaHU3MOB;
TEXHOJOTHMH TeHHOU WHXCHCPUU: TIOJNYUCHHUC TPAHCTCHHBIX OPraHu3MoOB, IIOJYYCHUC TCHHO-WMHKCHCPHBIX 6CHKOB;
TEXHOJIOTUHM KJIECTOYHOM HWHXCHCPUU: KIIOHAJIbHOC MHUKPOPA3MHOXKCHHUEC paCTeHHﬁ, KJIIOHUPOBAHUEC KUBOTHBIX, IMOJTYYCHUC
I‘I/I6pI/IL[OM; TCXHOJIOTMU MOJYYCHUS MNMCPBUYHBIX W BTOPUYHBIX MeTa6OJ’IHTOB, I/IMMO6I/IHI/I3OBaHHbIX (bepMeHTOB; ACIICKThI
9KOJIOTUYECKOH OHMOTEXHOJOIMH: TPOU3BOJCTBO OuWOrasa, OYMCTKAa CTOYHBIX BOA M IIepepadOTKa OTXOJOB
OUOTEXHOJIOTHYECKUMH METOAAMH.

TpeboBanue K MpoLeaype OLCHKH:

[omenieHne: moMenieHHe ¢ MPOSKIMOHHBIM 000pymoBaHHeM/nmadopatopus OOopymsoBaHHE: NMPOCKTOpP, HOYTOYK,
IIKOJIbHBIC YYSOHUKH

WHCTpyMEHTBI: HE IPe1yCMOTPEHBI

Pacxonnble MaTepuansl: nucyas Oymara ¢popmarta A4, KapTpUIK

JlocTyn K OTOTHUTENBHBIM CIIPABOYHBIM MaTepuallaM: He TpeOyeTcst

Hopmsbl Bpemenn: 3 akajeMHYeCcKHX Yaca

KoMIIIeKT OIIeHOYHBIX CPEICTB ISl TPOBEACHHUS IPOMEKYTOTHOM aTTecTaiu

Iposepsiemast (bie) KoMieTeHIus (1) (us Oror Bo):

OIIK-8. CriocobeH ocymecTBIATh Ne1arorHuecKylo JIesITeIbHOCTh Ha OCHOBE CIICIIMAIbHBIX HAYYHBIX 3HAHUH

[IpoBepsieMblii HHANKATOP JOCTHXKEHUS! KOMITETEHIIUH:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIBI IOCTPOCHUS H (DYHKIIMOHHPOBAHUS
00pazoBaTebHOTO MpoLecca, POJIb U MECTO 00pa30BaHMs B )KU3HH YeJI0BEKa M 00IIECTBa, COBPEMEHHOE COCTOSHIE HAyYHOH
o0J1acTi, COOTBETCTBYIONIEH MPEIOAaBAEMOMY NPEIMETY; IPUKIIAJHOE 3HAUCHNE HAYKH; CIeIU(PUIECKHEe METOAbI HAyYHOTO
MO3HAHUS B 00beMe, 00eCTIeYNBAIOIIEM MPENOaBaHUe YIEOHBIX TPEIMETOB

ITpoBepsemslit 00pa3oBaTeIbHBIN PE3yNbTaT:

3HaeT OOBEKThl OMOTEXHOJIOTHH; METO/bl OMOTEXHOJIOTHH B CEJIEKLUH PACTEHHH, )KUBOTHBIX, MUKPOOPTaHU3MOB;
TEXHOJIOTUM TEeHHOM WH)XXEHEPHUHU: TIONy4EeHHE TPAHCTEHHBIX OPraHW3MOB, TIOJNyYeHHE T€HHO-WHXECHEPHBIX OENIKOB;
TEXHOJIOTUH KJIETOYHOI MH)XXEHEpHH: KIOHAJIbHOE MHKPOPAa3MHOXXEHHE PACTECHHH, KIOHHPOBAHUE JKUBOTHBIX, MOJIyYCHHE
THOpPHUIOM; TEXHOJIOTMH TOJIyYCHUS! NEPBUYHBIX M BTOPHYHBIX METa0OJIMTOB, MMMOOMIM30BaHHBIX (DEPMEHTOB; aCIEKTHI
9KOJIOTUYECKOH OMOTEXHOJOrMH: TPOW3BOJCTBO Onorasa, OYMCTKA CTOYHBIX BOJ M IHepepaboTKa OTXOJOB
OMOTEXHOJIOTUYECKIMHU METOAaMH

Tun (popma) 3aganus: mucbkMeHHas paboTta

IIpuMep TUNOBBIX 3a1aHUH (OLIEHOYHbIE MaTEPHAIBI):

Bapuant 1

3amanme 1 - TecT

Yacts A.

OTBeThTE Ha BONIPOCHI TECTA, BEIOPAB OAWH BEPHBIN OTBET U3 YETHIPEX MPEATIOKCHHBIX.

1.Kax Ha3pIBaeTCsl HayKa O METO/IaX M CIOCO0ax MPOU3BOICTBA C UCIIOJIb30BAaHUEM OOBIYHBIX PACTCHHH, dKHUBOTHBIX,
GakTepHii ¥ rpHOOB B €CTECTBEHHBIX YCIOBUSX:

A) cenbcKoe X03SIHCTBO, B) muxpobuomnorus,

B) 6uotexHonoTMs HOBEHIIAS, I') brotexHoOIOTU S KIIaccH4ecKas?
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2.Kaxoit METOO UCIIOJIB3YECT OMOTEXHOJIOTHS JIJISt TIOJTYYCHHUA MOHOKJIOHAJIBHBIX AHTUTEII C 3aJaHHBIMH CBOMCTBaMHU:

A) reHHas MHXXEHepus, B) MukpoOuosornueckuii cuHTes,

b) momyuenue rubpumom, I') smOpronmornveckuii?

3.Kakoe HanpaBiieHHEe B pa3BUTUH OMOTEXHOJIOTUH MOpa3yMeBaeT MOIy4YeHHEe 1 NPUMEHeHne Ororasa:
A) aKororus, B) snepreruka,

b) nuieBast TpOMBIIIICHHOCTb, I') cenpckoe x0351CcTBO?

4 Kaxue BeKTOPHI ABJISIOTCS Hanbosee Y3pPEeKTHBHBIMHE ISl IEPEHOCA TeHa TPU TeHOTePaTIIH:
A) TpaHCII030HBI, B) Bupycsl,

B) mna3smuner, I') 6axrepuodaru?

5.Kak Ha3bpIBalOTCS OPraHU3MBI, COJIepIKaIllie B CBOEM I'€HOME Yy KEPOIHBII I'eH:

A) peHITHEeHTEI, B) mosmmuionpl,

B) nonopsl, I') Tpancrennsie?

6.Kakas cTpyKTypa BBITIOJHSIET POJIb MEPEHOCYNKA BCTPOCHHOTO TeHa K OakrepuanpHoit JTHK:
A) n-PHK, B) JHK,

b) Bupyc, I') mnasmuna?

7.Kaxkoi mporiecc npemecTByeT MOTyIeHHI0 PEKOMOMHAHTHBIX TUIa3MHU:

A) ynaneHue HHTPOHOB, B) camoynBoenue JTHK,

B) «pa3pe3anne» u «cuImBaHue) MIa3MUIbI, I') cunre3 u-PHK?

8.Kakoe HampapieHHe B MONYyYSHHH PACTCHHI MpeAnonaraet BHeapenue Nif-renos:

A) yCTOHYHBOCTB K (PUTOTIATOTECHAM, B) ycroitunBocTh K TepOurnnam,

b) ycBoenue azora, I') ycroitunBoCTh K 3aMOpo3Kam?

9.Kakme Oenkw, MoilydacMble TE€HHO-MH)KCHEPHBIM CIIOCOOOM, WCIIONB3YIOT MJS JICYCHHS OHKOJOTHYCCKUX
3a00JIeBaHAN]:

A) nnrephepoHsl, B) rmuxonpoTtenasl,

Bb) umMmyHOTTTOOYTHHEL, I') comarorpornun?

10.Kak Ha3piBacTCs 00JacTh OHOTEXHOJIOTHM, H3y4arollas KJICTKH, TKAHW W OPTaHbl, BBIpAlIMBacMblc Ha
HCKYCCTBEHHBIX Cpeliax:

A) TpaHCIUIAaHTOJIOTH, B) xireTouHas MHKEHEpUS,

b) rennas umxeHepus, I') knerounas cenexius?

11.Kakue KJIETKH B 0CHOBHOM HCIOJB3YIOT JJISI TOTYYEHHS KyJIbTYpHl KICTOK M TKaHEH:
A) comatuueckue, B) moauduiiuposanssie,

B) monossie, I') 6macromepsr?

12.Kak Ha3bIBaeTCs MPOIIECC MOTYyYCHHS UCKYCCTBCHHBIX CEMSIH PACTCHUN U3 KaJuTyca:

A) mopdorenes, B) rucrorenes,

B) opranorenes, I') sm6puorenes?

13. Kakoe cBOMCTBO KaJUTyCHBIX KJIETOK BO3HUKAET IPH UX JUTUTESIBHOM KyJIbTHBUPOBAHHH:
A) MOPO30CTOMKOCTB, B) ropMoHOHE3aBHCHMOCTB,

b) pusnonornueckast aCHHXpOHHOCTb, I') reneTnyeckas reTeporeHHOCTh?

14 Kakoe HampaBiieHHEe B MEANIMHE CYUTAETCS EPCIIEKTUBHBIM U JICUEHHS OBPEXKICHHBIX U OOJBHBIX OPTraHoOB:
A) KJIOHUpOBaHHE YEJIOBEKA, B) ucnons3oBaHNEe CTBOJIOBBIX KIIETOK,
B) TpancmanTomorus, I') nepecanka kocTHOTO MO3Ta?
15.Kakoe couetanue obpa3yet rudbpugaomy:

A) 5pUTPOIUT U TUMPOLIHUT, B) muenoma u mum¢ommr,

b) anTHren u antuTeno, I') Mmuenoma u TpomboruT?

16. Kaxoii npornecc He AABJsIeTCH MEXaHU3MOM KPUO3AIINTHI:

A) BBesieHHE B KJIETKY KPHOTIPOTEKTOPOB,

B) OpicTpoe 3aMopaxuBaHue KIETKH,

B) mennenHoe 3aMopaskMBaHUE KIETKH,

I') cunTe3 KieTKol OMOJOTrHYecKrX aHTH(PPU30B?

17.Kakoe cBoiicTBO THOPHIOM OCOOEHHO BaXKHO ISl HCTIOJIb30BAHUS B MEUIIHE!
A) BbIcOKas criequUIHOCTh AHTUTEI,

B) criocoGHOCTE K HEOTpaHWYEHHOMY POCTY,

B) BO3MOXHOCTH pa3MHOXKaThCSI HA HCKYCCTBEHHBIX ITUTATEIBHBIX CPEIax,
I') xpaHeHue B 3aMOPOKEHHOM COCTOSTHUU?

18.Kakue BeliecTBa OTHOCSATCSI K BTOPUYHBIM METa00INUTaM:!

A) depmeHTHI, B) anTHOMOTHKN,

B) ButamuHsl, I') amuHOKHCTOTHI?

19.Kakoii crmoco® mnonydeHHs aMHHOKHCIOT II0APa3yMEBAeT IOJy4YEHHE YHCTOTO IPOAYKTa, CBOOOJHOTO OT
MIpPUMECEH:

A) Tuaponu3 6eIKoB, B) bepmentanms.

B) MukpoOnonornueckuii CHHTE3, I') xumunaeckuii cuaTes?

20.Kakoii Metox uMMoOmWIM3anud (GEepMEHTOB 00ECIICUHBACT PAaBHOMEPHOE pacmpenacineHue hepMeHnta B oObeMe
HOCHTEJIS:
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A) BKITIOYEHHE B JTUTIOCOMBI, B) unkarncynmmupoBanue,
B) agcoOrus, I') BkroueHUE B reib?
21.B xakoM OHOTEXHOJIOTHIECKOM IPOIIECCE He UCIIONB3YIOTCS IPOMKIKH:
A) kBaiieHue, B) Bunogenue,

b) xneboneuenue, I') nmBoBapenme?

22 Kakue mpoayKThl MeTabosiM3Ma NPUMEHSIOTCS B CEIbCKOM XO3SMCTBE ISl IMOBBIMLICHUS NPOAYKTHBHOCTH
KHUBOTHBIX:

A) pepmeHTHI, B) BuTamunsI,

b) aMuHOKHCIOTHI, I') opranudeckue KUCIOTHI?

23.Kakoif cnoco0 CHIKCHHS YHCICHHOCTH HACEKOMBIX — BPEIHUTENCH CEeNBCKOTO XO3SMCTBA HE OTHOCHTCH K
OMOTEXHOIOTHYECKHUM CIIOCO0aM:

A) crepuimzanys, B) npumMeHeHne HHCEKTUIIMIOB,

B) ncrons3oBaHne eCTECTBEHHBIX BParos, I') coznanne mpenapaTtoB Ha OCHOBE OaKTepHii?

24.0TX010M KaKoTo MPOMU3BOJICTBA SIBJISIETCS PEHOI — OMACHBIH 3arPsI3HUTENh CTOYHBIX BOJ!

A) aToMHasi SJHEPTETHKA,

b) Heprenepepadorka,

B) npou3BOACTBO CHHTETHYECKUX MOIOIIHUX CPEACTB,

I') nennrono3Ho-0ymMaxkHasi MPOMBIIUICHHOCTH?

25.Kaxkoe ycioBue sIBIsIeTCS 00s13aTENBHBIM AJIST pa3I0KeHUSI OPTaHUKH B adPOTEHKE:!

A) HanmMuKMe OJJHOKJICTOYHBIX BOJOPOCIIEH,

b) Hannuue 06e33apaKMBaIOLINX BEILECTB,

B) manmnune Bo3nyxa,

I') Hammuue anekTpomoB?

26.Kakoe BemecTBo 00pa3yeTcst B pe3yabTaTe BEpMHUKYJIbTHBUPOBAHUS:

A) rymucorn, B) 6uorens,

B) ryMHHOBBIE KUCITOTHL, I') 6buorymyc?

27.Kak Ha3bIBaeTCsI mpoLece pasiokeHHs: KCeHOOMOTHKOB I10]1 BO3JICHCTBUEM MUKPOOPTaHH3MOB:
A) 6uoTrpaHchopmanysi, B) BepMuKyTTHBHpPOBAHUE,

b) 6poxenue, I') ruaponus?

28.Kakne ycTaHOBKM He MPUMEHSIIOT ISl OYMCTKU BO3AyXa!

A) 6uockpy060epsl,

B) 6uocencopsl,

B) 6uopunsTpsl,

') GropeakTopbl C OMBIBAEMBIM CIIOEM?

Yacts b.

W3 npeanoxeHHbIX OTBETOB BBIOEPUTE TPU BEPHBIX.

1.01am4nst TeHHOW MHXKEHEPHH OT CEJICKIIHH:

A) mporiecc MPOUCXOUT B OpraHU3ME,

B) orbupaercs motoMcTBO oHOM Moiekynsl JJHK,

B) ckpemnuBaroTcs reHBl HEPOJICTBEHHBIX BHJIOB,

I') mponiecc mporcxonuT B «IIpoOUpKe»,

J) ckpeuBatoTCcsl pOACTBEHHBIE 0COOH,

E) pe3ynbraT cCKpemunBaHus MOKHO TOJIBKO TPEIyTraaarh.

2.IlpenmyniecTBa KJIOHAJIBHOTO Pa3MHOKEHHS PACTEHH:

A) 03110pOBIIEHHE TIOCAJJOYHOTO MaTepuaia,

B) nomnyueHne HOBBIX COPTOB PACTCHUH,

B) BbIcOKHiT KO GHUIMEHT pa3MHOXKEHHS,

I") sxoHOMMS TTIOMIAICH,

JI) mosiBnieHre HOBBIX Ka4eCTB Y pacTEHUI.

3aKOHYHTE MPEIIOKEHUSL:

3.0pranu3m, B FTeHOM KOTOPOT'O BHEJIPEH YY)KEPOHBIN I'€H, HA3bIBAETCS ....c...........

4.Tlponecc mepepaOOTKM TBEPIBIX OPraHMYECKHX OTXOAOB IIPH IIOMOIIM KPAaCHBIX KATU(POPHUHCKUX UepBei
HA3BIBACTCS .eoeueeenene....

5.Knerka pacteHuii, TMIIeHHas KICTOYHON CTEHKH HA3bIBACTC. ... ...........

6.COBOKYITHOCTB KJIETOK MM 0cOO€H, MPONU30IIEIIINX OT OJJHOTO OOIIEro npejKka myTeM OecIioyioro pasMHOXKEHHs,
Ha3bIBAETCH. ...............

7.IIporecc 00pa3oBaHMsI OPTraHN30BAHHBIX CTPYKTYP M3 KaJUTyca PaCTEHHH Ha3BIBACTCS ... ............

8.DepMeHTHI, HCKYCCTBEHHO CBSI3aHHbIE C HOCUTEJIEM U COXPAHSIOIINE CBOIO aKTUBHOCTD HA3BIBAIOTCSH ..eeveveee.... ...

3ananue 2.

IIpoananu3upyiiTe TEKCT U OTBETHTE Ha CJIEAYIOIINE BOIPOCHI:

1)Yto Takoe a3oTduKkcanus U KaKue KHUBbIE OPIraHU3MBI CIIOCOOHBI K 3TOMY nporeccy?

2)Kak Ha3pIBaIOTCSA TPYIIa FeHOB OaKkTepuii, KOTOPBIE KOHTPOJIMPYIOT IPoIece a30T(HUKCAITHH?
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3) Kakue nmpoOaeMbl CTOAT Tiepe]] TeHHBIMHA HHXEHEpaMH, CO3IAIONTIMU a30THHUKCUPYIOIINE PACTeHUS?

Pacmenus-azomegpurxcamopul

AzoTt¢ukcanus — npouece, B X0/1e KOTOPOro aTMOC(EPHBIN a30T BOCCTAHABIMBACTCA B KIIETKAX 0 aMMOHHS U 3aTEM
UCTIONBb3YyeTCs ISl CHHTE3a OeJKa M JAPYTMX OpraHuvyeckux BemlecTB. K HEMy CHOCOOHBI TOJNBKO HEKOTOPBIE NMPOKAPUOTHI:
CHHE-3€lICHbIC «BOAOPOCIH», KIyOCHBKOBBIC OakTepuu, OoOHTaolIMe Ha KOpPHAX 0000BbIX pactenmit (pox Rhizobium),
cBOOOJHOXKHBYLIME MOYBeHHBIC OakTepuu (pox Azotobacter, pox Clostridium).

Ilepenoc reHOB cBA3BIBaHUS aTMOC(HEPHOTO a30Ta U3 MPUPOTHBIX a30T(HHUKCATOPOB B 31AKOBBIC PACTCHUS TTO3BOIIHI
ObI PEe3KO COKPATUTh HCIIOIB30BaHUE a30THBIX YIOOPEHHUH) 1 3aMETHO yMEHBIIINTH CBSI3aHHOE C NX IPUMEHEHNEM 3arpsA3HEHHE
OKpYXaroUIel cpesibl, a TAKKE CHU3UTh CTOMMOCTh CEJIbCKOXO035HCTBEHHON POAYKIIUH.

OnHaKo MOJTy4eHUE PACTEHHH, CIIOCOOHBIX yCBaMBaTh aTMOC(EpHBIH a30T — 3ajaya O4YeHb TPYIHAs, MOCKOJIBKY
a30T(UKCALUS — 3TO CIOXKHBIN MPOLECC, KOHTPOIUPYEMBI y OakTepuil OOJBLIMM YUCIOM TeHOB (0KoJio 15). DTH reHs!
nosryriii Haszsauue Nif (ot arr. nitrogen fixation — gpukcamus azora). ['eHHBIC HHKEHEPHI TPOJIETATH GOIBIIYIO paboTy 1Mo
U3YYCHHIO MEXaHH3MOB Iepenadd Nif-reHoB u3 OakTepHanbHON KICTKH B pacTurenbHyro. OOHAKO 10 CHX IIOp OHH HE
JIOOMINCH UX HOPMAJIBHOTO (DYHKIIMOHMPOBAHHMS B KJIETKAX PACTCHHUM.

[Ipobnemotii Ha myTH co3gaHus a30THUKCUPYIOLIMX PACTEHHUH CTaJIo TO, 4TO OMostornueckas gpukcanus azora TpedyeT
3HAYUTEJIBbHBIX SHEPreTHYECKUX 3aTpar. B KieTke 3TH pacXoibl MOKpBIBAtOTCs 3a cuet ruapoiuza AT®. Bor mouemy ecnu B
KJIETKy JII00Oro opraHu3Ma, He IPHUCIOCOOJIEHHOI0 NPHUPOJOH IS CBA3BIBAHUS a30Ta aTMoc(epbl, MPOCTO BBECTH
HHUTPOTEHA3y U 3aCTaBHUTh €€ paboTaTh, TO 3TO HAPYIINUT YIHEPreTUUECKII OOMEH KJIETKH, U Ta MOruoHeT oT HenocTtaTka ATO.

Eme oxna, mokaiyii, Ooyiee cepbe3Hasi TPYAHOCTh 3aKII0UeHa B CBOMCTBAaxX caMOW HUTporeHas3sl. Eciy Ha3BaHHBIN
(epMEHT M30IMPOBaTh U3 (PUKCHUPYIOUMIETO a30T MUKPOOPTaHNW3Ma, TO OH OBICTPO TEPSIET CBOIO AaKTUBHOCTb, «OTPABIISIACH)
KHCTIOpOoJoM Bo3ayxa. CrejoBaTenbHO, €Clii AaXe U MepeHecTH Nif-reHbl B pacTUTENbHBIC KICTKH, KOTOPBIC B OTIHYHE OT
NPUPOJTHBIX a30T(GHUKCATOPOB HE YMEIOT 3alllUIATh HUTPOTeHA3y OT KHCJIOpOJa, TO OHM NMPHOOPETYT JIMIIb HEaKTHBHBIN
(bepMeHT.

W, nakoHen, FeHHbIE HHKECHEPHI BCTPETIIIUCH C IPOOJIEMOH, CYIITHOCTE KOTOPOI COCTOHT B TOM, YTO HOHBI aMMOHHS,
oOpa3zyromuecs P BOCCTAHOBJICHUN a30Ta, JOJDKHBI CPasy K€ HCIIOJIB30BAThCSA APYTUMH (PEPMEHTATUBHBIMUA CHCTEMaMH.
Ecnu ke OHM HakamIMBalOTCA B KIETKE B CIMIIKOM OOJNBIIMX KOJWYECTBAaX, TO OHMOCHHTE3 HUTPOTEHa3bl 00paTHMO
MOJABIIIETCS. DTOT MEXaHMU3M ITO3BOJIET KJICTKAaM MHOTHX (PUKCHPYIOIINX a30T MUKPOOPTaHU3MOB CBSA3BIBATH POBHO CTOJIBKO
aTMoc(epHOro a3ora, CKOJBKO UM HEOOXOJMMO U BHYTPEHHErO0 HCIHOJIB30BaHUs. [IpOAyKT peakuuy, HaKOIUICHHBIH B
JIOCTATOYHOM KOJMYECTBE, OBICTPO OCTAHABJIMBAET MPOTEKAHNE PEaKLnii, I03TOMY HOHOB aMMOHHS B KJIETKE BCET/1a CTOJIBKO,
CKOJIbKO HEOOXOJMMO M J0CcTaTouHO. OUeBHIHO, YTO JUIS CBEPXIPOAYKIMH «CBSI3aHHOTO a30Tay KIETKH C TaKOH CHCTEeMOM
PEryJSLUH HET CMBICIIA HCIIOJIb30BATh.

Hecmotpst Ha TO, YTO HEKOTOPBIE U3 HA3BAHHBIX TPYIHOCTEH yXe YCIIEIIHO MPEOI0JIEHbI, OKOHYATEIBHOE PELICHHUE
po0JIeMBI, CBSI3aHHON C CO3JJaHUEM PACTEHHUH, CIOCOOHBIX K a30T(HHKCAINH, TTO-TIPEKHEMY OCTACTCS JIEJIOM Oy TyIIero.

(ITo matepuanam cratsu: HoBukosa T.A. I'eHHas nHxeHepus pactenuii // buonorus B mkose. — 2004. — Ne 3.)

Kpurepun oneHkn

[Monstue azordukcanus — 1 Gamn

XapaKkTepucTHKa TeHOB, OTBEYAIOIINX 3a Mporecc — 1 Gamr

XapakTepucTuka npooieM a30THUKCUPYIOMUX pacTeHu — 3 Gayna

MakcnumanbHOe KOJIMYECTBO OayioB — 5 OanioB

3aganue 3.

PazpaboraiiTe KpaTKyi0 NporpamMMy 3JIEKTHBHOTO Kypca g ydammxcs 10 kmacca mo Teme «OCHOBEI
OMOTEXHOJIOTUIY. YKaXKHTE:

®  [[e]b ¥ OCHOBHBIE 33/1a41 Kypca
e TmepeueHsb 5-6 TeM Kypca,

®  METOJbI U3Y4EHHUS,

e (opMbI U3y4eHus.

Kpurepun oneHku

dopmynupoBKa LeJH 1 3a1a4d Kypca — 1 0ayn

XapakTepucTHKa U3y4aeMbIX TeM Kypca — 2 Oaa

Ykazanue BUAOB MeTO/I0B — 1 Gasut

VYkazanue popm padoTsr — 1 Gamr

MakcuManbHOE KOJIMYECTBO 0ajlIoB — 5 0anios

3aganue 4.

IIpoananu3upyiTe puCyHOK U OTBETHTE Ha CIEAYIOLINE BOIPOCHL:

1) Kakue ctpaHbl BEIpalMBaOT TeHHO-MOAN(UIIMPOBAHHBIC PACTCHNUS?

2) KakoBa obm1as ruromans (B MITH. Ta), 3aHIMaeMas 1oJ| BeIpanuBaane I’ M-pactenuii?

3) Kakue I'M-pacTenus BbIpalluBalOT B 3TUX CTpaHax?

4) Kakoe n3 'M-pacTenuii TuIupyeT B CIHCKE BBIPANIMBAEMBIX PACTEHHH W B KaKUX OTPACIAX MPOM3BOJICTBA €rO
MIPUMEHSIOT?
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Nugepbi no sbipawusanuto FMO

CmpaHbl ¢ HAUBOABWUMU NAOWAYGAMU NOY BLIPAWUBAHUE 28HHO-
MoguduuUPOBAHHLIX pacmenull, 2015

Maowagb, MAH 2a % om BbIpaWUBAEMbIX B Mupe I'M_-kynbmyp
70,9 At '

OCMAAbHEIE

442
24,5 'g’“ji’,‘“
11,6 11
I l XAONOK O
1 3 ..... e

CIUA" Bposuaus Apeesmuna Mkgus| Kanaga 3o
WCTOMHIK: ISAAA

Kpurepun oneHku:

‘YkazaHue cTpaH, BeIpamuBaronux ['M-kynsTyps! — 1 6ann

Yka3aHue III0IIaaH, 3aHATON 1o/ BEIpamuBaHue — 1 Oamn

Ykazanue ['M-pactenuit — 1 6amn

VYkazanue munupyromero ' M-pacTteHus u oTpaciel ero mpuMeHeHus — 2 6amia
MaxkcnmanbHOE KOJIHMYECTBO OaIoB — 5 0anioB

OHCHO‘IHLIﬁ JIMCT K TUIIOBBIM 3aJaHUSAM (MO,I[GJ'ILHLIC OTBeTLI)Z

1 BapHuaHT.

3amanue 1 - Tect (21 6amr)

Brox A.

l1-r I5-8

2-06 16 -6

3-8 17-a

4-8 18 —B

5-r 19-r

6-r 20 -1

7-6 21 —a

8-0 22-6

9-a 23 -8B

10-8 24-0

11-a 25—-B

12-7 26—t

13-8 27—-a

14 -8 28 -0

b1-6,B,1T b 5 - npoTomnact
b2-a,B, T b 6 - xioH

B3 — TpancrenHsIi (reHHOMOIU(PHUIINPOBAHHEIIN) B 7 - mopdorenes
b 4 — BepMuKynbTBHpOBaHUE b 8 - nMMoOMIIM30BaHHbIE

Kputepun ouenkn: 40 6anos

3amanue 2.

TTonsitue azorduxcammst — 1 6amn

Azomeukcayus — npoyecc, 8 x00e KOMOPO2O AMMOCPHEPHBII A30M BOCCMAHABIUBACMCA 8 KIEMKAX 00 AMMOHUS U
3amem UcCnonvb3yemcs Onsi CuHmesa Oeika u Opyeux opeanuveckux eewecms. K Hemy CnOCOOHbL MONbKO HeKomopuvle
NPOKAPUOMBL. CUHEe-3e/eHble «B00OPOCAUY, KIYOEeHbKO8ble bakmepuu, obumarwue Ha KOpHax 60008vbix pacmenuii (poo
Rhizobium), ceoboonoscusywue nousennvie baxmepuu (poo Azotobacter, poo Clostridium).

XapakTepHucTHKa 'eHOB, OTBEYAIOMINX 3a Mpoliecc — 1 Gat
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Azom@ukcayus — 5mo npoyecc, KOHMpoaupyemvlii y 6axmepuil OOJbUWUM YUCTIOM 2eH08 (0Ko0 15). Dmu eeHvl
nonyuunu nazeanue Nif (om anen. nitrogen fixation — urcayus azoma).

XapakrepucTrka npodieM a30TGUKCHPYIONIHNX pacTeHui — 3 6aa

A) Ipoyecc cummesa — 2M0O IHEP2OIAMPAMHBIL NPOYECC, NOIMOMY €Cli 6 PACMUMENbHYIO KIemK)y 66eCmu
HUMpO2eHasy u 3acmagums ee pabomamv, Mo MO HAPYWUM dHEpeemuyecKuil 0OMeH KiemKu, U ma nozubnem om
nedocmamxa AT®.

bB) Kucnopoo, komopvie pacmenus 8vioensirom 6 pe3yibmame Qomocunmesd, UHSUOUpyem Oelcmeaue HUmpOo2eHasuol.

B) Haxonnenue uono6 ammoHus 8 Kiemke 8 CAUMKOM O0TbUUX KOTUYECMBAX NOOAGIsemn OUOCUHME3 HUMPO2EHA3bL.

3amanue 3.

DopmynupoBKa el 1 33134 Kypca — 1 6amt

Lenv: nosnakomums ¢ OCHOGHbLIMU HANPABIEHUAMU OUOMEXHONOSUU

3aoauu: uzyuumos acnekmol 2eHHOU U KIEMOYHOU UHIICEHEPUL, NOZHAKOMUNMb C NPAKMUYECKUMU CEEPULEHUSMU IMUX
Hanpagnenuti 8 GUOMEXHON02UU, PACCMOMPEMb CEePULEHUs DUOMEXHONOZUU 8 NPOU3BOOCIEE NPOOYKIO8 NUMAHUSL, KOPMOS,
6 0OXpamne okpydcaiowel cpeoul.

XapakTepHucTHKa H3y9aeMBIX TeM Kypca — 2 Oamia

T'ennas unoicenepus

Knemounasn unscenepus

Ipousso0cmeo amuroKuciom, GUMAMUHO8, hepMeHmos

buomexnonoeus 6 nuwesoti npomvluinenHocmu

Dxonoeuveckas buomexHonous

3nauenue buomexHonO2ULECKUX UCCIEO08AHUIL OISt MEOUYUHBL U 300POBbSI YEN0BEKA

Vka3zanne BUOOB METONOB — 1 Oamt

Cnosecnbie (nexyus, 00vsicHeHue, pacckas, beceoa)

Haznsaouvie (Oemoncmpayus onvimos, demMoHcmpayus npe3eHmayuil u 6u0eopuibmos)

Ipakmuueckue (paboma c ucmoyHuxamu uHopmayuu)

VYkazanue popm padotsr (1 Oamr)

Ypox, sxckypcus, cemunap, npakmuueckoe 3anamue, 0OMawiHsAsL paboma, 3auem.

3ananue 4.

‘YkazaHue cTpaH, BeIpamuBaronux ' M-kynsTyps! — 1 6ann

CLA, bpasunus, Apeenmuna, Unousa, Kanaoa

YkazaHue III0IIa M, 3aHATON O/ BEIpamuBaHue — 1 Oamn

162,2 mnn. ea

VYkazanue ['M-pactennii — 1 6amn

Cos, KyKypy3a, XION4amHuK, KaHod

VYkazanue munupyromero ' M-pacTeHus u oTpaciel ero mpuMeHeHus — 2 6amia

Cos (51%), npumensiemcs npu npou3600CmMee KOPMO8 OJ1sL HCUBOMHBIX U RPOOYKMOE NUMAHUSL 05l 4ell08eKd (MSACHbLe
U MOAOYHBLE NPOOYKMbL, CIAO0OCTNU)

Bapmuanr 2
3aganue 1 - Tect
Yacts A.
OTBeThTE Ha BONPOCH TECTA, BHIOPAB OJJMH BEPHBIH OTBET U3 YETHIPEX MTPEATI0KEHHBIX.
1.Kaxue opranu3msl SIBISIFOTCS. OObEKTaMU HOBEHILIeH OMOTEXHOIOTHH:

A) YemnoBeK, B) xuBoTHEIE,

b) pacrenus, I') reHHO-MOMU(HUIIMPOBAHHBIC?

2.Kakoit MeToJ1 HCITONB3yeT OMOTEXHOIOTHS ISl ITOTyYSHHSI YeTI0OBEUECKOTO HHCYITHHA:

A) TeHHas HHKEHepHs, B) MuxpoOuonormaeckuii cHaTE3,

B) xnerounas umxeHepus, I') sM6GproHanbHBIH?

3.Kakoe HampaBieHre OMOTEXHOIOTHH ITOIPa3yMEBaET MOydeHHE ONOIOTHYSCKUX CPEACTB 3alIUTHl PACTCHHN:
A) menuiuHa, B) skonorws,

B) cennckoe X035HCTRO, I') numieBast MPOMBIIIIICHHOCTD?

4 Kak Ha3bIBaloTCs (PepPMEHTBI, KOTOPbIE IPUMEHSIOTCS B TEHHOW MHKEHEPHH VIS TTOJYYEHHS INIKHX KOHIIOBY Y
rereponornussix JJHK:

A) pecTpHKTa3bl, B) nmMmmo6unm3oBaHHEbIe,

B) nurassr, I') aykmneassr?

5.Yt0 npennonaraer nporecc THOpUAN3AINN TIPH EPECaKe ICHOB:

A) cunte3 /IHK na u-PHK,

b) cunre3 u-PHK na JIHK,

B) BcTpamBanue reHa B ia3Muzy,

I') BcTpanBanne peKOMOMHAHTHOM IIJIa3MUABI B OaKTepHIO?

6.Kakoii MeTo mosrydeHus TPAaHCTEHHBIX pacTeHUi npemnonaraet Hanpuienne JJHK Ha MeTammueckne 4acTuIlpl 1
00CTpeln KIETKH:

A) snerpomnopanus, B) Mukpounbekuu,
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b) 6amnmucrrka, I') 3apaxxenne?

7.Kakoe HampaBieHHE B TOJIYYCHHH TPAHCTCHHBIX PACTEHHH TMPEANOJaraeT IOBBIIICHHE YCTOWYHBOCTH K
OakTepHaIbHBIM U TPUOKOBBIM HHQEKITUIM:

A) yCTOMYHUBOCTH K aOMOTHUECKHM CTpeccaM,

b) ycToitunBOCTh K MHCEKTULIUAAM,

B) ycroiunBoCTh k repourunam,

I') ycroitunBocTs Kk putonaroreHam?

8.Kax HaspIBaeTcs HampaBiIeHHE T€HHOH HIKCHEPHH B MEIUIIMHE, Ipenrojaraiomiee JIeUCHNE HaclleCTBEHHBIX
3a00JIeBaHA]:

A) TpaHCIUIaHTOJIOTH, B) onkonorus?

B) mmmyHnOIOTH, I') renorepamus?

9.YT0 NMpOMCXOANT C PACTUTEIBHBIMH KJIETKAaMH, TOMEIIEHHBIMU Ha MMUTATEIBHYIO CPENy:

A) TepsrOT CBOIO CHEHATH3AIIHIO,

B) TepstoT cnocoOHOCTh K pa3MHOXKEHUIO,

B) nepecrarot pactu,

I') 00pa3yroT ypoaauBbie CTPYKTYPHI?

10.Kaxoe CBOHCTBO KJIETKH B KyJIbTYpE O3BOJIAET pealn30BaTh HACIEACTBEHHYIO HH(OpMAITHIO:

A) HacnenCTBEHHOCTD, B) ToTMIIOTEHTHOCTD,

b) namMeH4InBOCTS, I') reneTngeckas reTepoOreHHOCTH?

11. Kako# MeTox HoJTy4eHus] TPAHCTEHHBIX OPTaHU3MOB XapaKTepeH Kak /sl PACTeHUH, Tak U JUIs )KUBOTHBIX:
A) Gannucruka, B) muxpounsexiusa JHK,

B) ucrionezoBanme arpodaxkTepum, I') anexTpomoparist MeMOpaHbI?

12 Kak Ha3bIBaeTCs KJIETKA C IByMs Pa3HOPOIHBIMU SAPAMH:

A) cuHKapHOH, B) sMm0pwoH,

b) rerepoxapuos, I') xumepa?

13.Kakoe cBOICTBO KaJUTyCHBIX KJIETOK XapaKTEpU3yeTCs HATMIHEM KJICTOK B PA3HBIX CTAJHAX POCTa!

A) reHerndeckas reTeporeHHOCTb, B) ropMOHOHE3aBUCHUMOCTS,

B) ¢usnonornyeckast aCHHXpOHHOCTb, I') rotunoteHTHOCTH?

14 Kakoli cioco6 B )KHBOTHOBOJICTBE MOIPa3yMEBaCT Pa3BUTHEC OCOOH U3 JBYX PA3IMYHBIX OJACTOMEPOB:
A) oryueHne Xumep, B) xonmpoBanue,

b) nonyuenue 61U3HEOB, I') TpancmnanTanusa?

15.Kakas oTpacib MeUIMHBI HanOOJIee YCIIEIIHO IPHUMEHSIET CTBOJIOBBIC KICTKH IS JICUCHHSL:

A) opronenus, B) HeBpomorus,

b) xapauonorus, I') romeonatus?

16. Kakoe BelecTBo CrocoOCTBYET alaNTalllK KIETOK K HU3KUM TeMIlepaTypam Py 3aMOPaKMBaHUH U Ha3bIBACTCS
TOPMOHOM CTpecca:

A) riuuepus, B) sTuneHrnukons,

b) nuHONEeBas KUCIOTA, I') abcumsoBas kuciora?

17.Yto Takoe rubpugoma:

A) xuMepHast MOJIeKyJIa,

b) comaruueckuii rubpun,

B) rubpua mr00BIX KIIETOK,

I') rubpua mumdornuTa u OnyXxoJieBoil KIeTKu?

18.Kaxue mpoayKThl MeTa00IH3Ma 3aHIMAIOT IIEPBOE MECTO 10 00BEMY TIPOU3BOCTBA!

A) pepmeHTHI, B) anTOHOTHKY,

b) ButaMuHsI, I') aMUHOKHCITOTBI?

19.Kakue opraHu3MbI SIBJISIFOTCS HEOTPAaHMYESHHBIM UCTOUHHKOM JUIS TTOJTy4eHUs! (DEPMEHTOB:
A) )KUBOTHBIC M HX JKEIIE3bl, B) pacTeHus B onpeneneHHOM (a3e pocra,
B) MuxpoopraHu3Msl, I') Bupycer?

20.Kaxoii MmeTox nmMmoOmm3anuu GpepmerTa noaaepxkusaet ero 100% akTHBHOCTS:

A) KOBaJICHTHOE CBSI3BIBAaHUE, B) unKkarncymipoBanue,

B) ancopOrus, I') BiTIOUEHME B Teib?

21.Kaxkoif OHOTEXHOJIOTHIECKHI TIPOIIECC MMPOUCXOIUT MPH YUACTHHU JIPOAOKEH:

A) cuiocoBaHue KOPMOB, B) nuBoBapenue,

b) kBamienue, I') ceipoBapenue?

22.K3KI/IG MMPOAYKTBI ) KUSHCACATCIbHOCTH MUKPOOPTAHN3MOB MPUMEHAIOT B MCITUIIUHE JJIA TECCTUPOBAHUS ITATOJIOT N
OpTraHoB:

A) BUTaMUHEI, B) anTHOMOTHKY,

B) creponnsr, I') depmentsr?

23.Kakne opraHu3Mbl He IIPUMEHSIFOTCS ISl IIPOM3BO/ICTBA OHonpenapaToB (00pb0a ¢ HACEKOMBIMU-BPEIUTEISMH):
A) ciopoBble OaKTepuH, B) nuismounsie rpuosI,

B) Mukpockonuyeckne rpuosl, I') myckapauHHBII Tpu0?

24 Kakoii BUJ 3arpA3HECHUA CTOYHBIX BO/] BBI3BIBAKOT OTXO/bI HHHIGBOﬁ IMPOMBIIIJICHHOCTH:
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A) pamuoakTHUBHOE, B) mexannueckoe,

B) 6uonoruueckoe, I') xummnueckoe?

25.Kakue opraHi3Mbl HEIIOCPEICTBEHHO PA3JIaraloT OPraHuKy B a9POTEHKE:

A) 6axrepun, B) oxHOKIETOYHBIE BOJOPOCTIH,

B) cune-3enensie Bogopocy, I') omHOKIIETOYHBIE )KUBOTHBIE?

26.Kakoii npoyKT He SIBJISIETCS TOOOYHBIM IPH ITPOMBIIUICHHON TIepepad0TKe TBEPABIX OTXO/0B:
A) impokapOoH, B) 6uorymyec,

b) xommocrT, I') roprounii raz?

27.B dem 3aKimroyaeTcs IK0J0rnYecKoe 3HAUCHNE MTOTydeHHs Ororasa:

A) noxydeHne UCTOYHUKA SHEPTUH,

B) yrunmuzamnms oTx00B,

B) npumMenenue raza Juis 000rpeBa TEIUIHIL,

I') mony4yeHne MeTaHa Uil HYKI XUMUHU?

28. Kakast ycTaHOBKA JUISI OYMCTKH BO3/IyXa MOApa3yMeBaeT MPHUMEHEHIE UMMOOHIII30BaHHBIX MUKPOOPTaHU3MOB:

A) 6uockpy0606ep,

B) 6nocencop,

B) ouodpunbtp,

I') buopeakTop ¢ OMBIBa€MBIM ClIOEM?

Yacrts b.

W3 mpetoskeHHBIX 0TBETOB BEIOEPUTE TPH BEPHBIX:

1.Kakue nporeccsl COCTAaBISAIOT MEXaHN3M T€HHON HHKEHEPHHU:

A) perumakarmst JTHK,

b) pexomOunanus JJHK-reHa u miasmusl,

B) BBeneHME peKOMOMHAHTHOH IIa3MUIBI B OaKTEPHIO,

I') cinaiicunr,

1) BEIpamyBaHue IUIA3MUABI B KYJIBTYPY,

E) MonexymnspHoe KIIOHHPOBaHNE PEKOMONHAHTHOH TIa3MHUIBI?

2.KakoBo 3HaueHue duorymyca:

A) ancopOupyeT COH TSHKEIBIX METaJlIOB,

b) HeliTpanusyeT 3arpsa3HeHUE MOYBBI,

B) noBemmaer mroxopoue,

I') yHuuTOXAa€eT COPHIKH,

J1) moBprmaeT 6yhepHOCTH OYBHL,

E) yny4maeT BononpoHUIiaeMocTs?

3aKOHYHTE TIPEIOKECHUS.

3.0pranu3mM-Mo3auK, 00pa3oBaHHBIN MyTEM CIUSHUS 0JIACTOMEPOB JIBYX Pa3HBIX BUIOB, HA3bIBACTCA ... .. ....

4 MertoJ IepeHoca TeHOB B PaCTUTENBHYIO KiIeTKy ¢ momomnsio JJHK-mymku, Ha3eiBaerces ..............

5.KonbreBsie  Mosekynsl JIHK OakTepnanbHOTO TPOUCXOXKIEHUS, CIOCOOHbIE aBTOHOMHO CYIIECTBOBATh;
HCTIONB3YIOTCS B OMOTEXHOJIOTHH KaK «IIOBO3KHY, HA3BIBAIOTCS .. .......... ...

6.BemectBo, cocrosiiee U3 METaHA, YTICKUCIOIO Ta3a W CEpOBOAOPOJA, SBILIOIICECS MPOIYKTOM aHa’pOOHOTO
Pa3I0KEeHUS OTXOMIOB, HA3BIBACTC ............

7.CriocoOHOCTh KIIETKH Pealii30BaTh 3aJI0KEHHYIO B Heil TeHETHYECKY 0 HH(pOpMAIINIO, HAa3bIBACTCS .................

8.BemecTBa, KOTOpBIE HEOOXOIMMEI JJISI POCTa M Pa3BHTHSA CaMOM KJICTKH, CHHTEC3HPYIOTCA B HEW B OONBIIHX
KOJIMYECTBAX, HA3BIBAOTCS ... ... _

3aganue 2.

[Ipoananusupyiite TEKCT U OTBETHTE HA CJIEAYIOIINE BOIPOCHI:

1) B kakux oTpaciisix Hay9HOH M IPON3BOJCTBEHHOH Chephl HAILIO MPAKTHYECKOE TPUMEHEHHNE TAaKOe HAIlPaBIICHHE
OMOTEXHOJIOTHH KaK KYJIbTypa KIE€TOK BBICIINX PACTCHHI?

2) Kak ¢ momoI1po MeTofia KyJIbTYpHI KIeTOK U TKaHEH MOXHO COXPaHUTh PEAKHE U HCUE3aroNIie BUBI PAaCTCHU?

3) Kak MeTotoM aHaporeHesa MmoiayJaloT FTOMO3UTOTHBIE PacTeHNUS?

4) KakoBo mpakTU4ecKoe 3HaYeHHe KIIOHAJILHOTO MUKPOPa3MHOKEHUS pacTeHUN?

5) B 4em 3axiodaeTcsi MpakTHUECKOe 3HAUEHHE COMATHUECKOI ruOpunu3annmn?

IIpakTH4yeckoe NpUMeHeHHE KYJIbTYPbI KIETOK BICHINX PACTCHHUIH

Jkonozusa. B Hacrodlee BpeMsi MHOTHE BHIbl PACTEHUN HCYE3NH C JUIA 3€MIIHM, MHOTHE HaXOAATCS Ha IpaHU
ncuesHoBeHus. Kynbrypa kieTok — 3peKTHBHOE CPeICTBO COXpaHEHUs TeHO(OH 1A BH/Ia, a TAK)Ke YHUKAJIbHBIX T€HOTHIIOB
IITaMMOB-NIPOYIIeHTOB. CyIecTBYeT HECKOJBbKO CHOCOOOB coxpaHeHHs (eHoTHroB. KileTku «BHE OpraHusma» MOXKHO
COXpaHATh KaK B JKMBOHM IEepecajoyHON KOJIEKIWH, TaK W JETMOHUPOBATH (XPAaHUTh) WX NIPU HU3KUX M CBEPXHHU3KHX
TemIepaTypax (B )KHIKOM a30Te).

B Ortnene Ouosiornu xnetkun n OuorexHonmoruu MDP PAH naxomutcs Bcepoccuiickas KOJUTEKIHS KIETOYHBIX
KyJNbTyp BBICHINX PAaCTeHHWH, B KOTOPOW NeMOHHPOBaHO OKoio 100 pa3saWyHBIX PacTUTENBHBIX OOBEKTOB (KaJUTyCHBIE
CYCHEH3MOHHBIE KYJIbTYpPHI KJIETOK). OIHaKO B CHITy 0COOEHHOCTEH KYJIbTYPBI KJIETOK KaK OMOJIOrMYECKO CHCTEMBI (BBICOKas
TeTepOreHHOCTh U JIA0MJIBHOCTH) TakoW CHOCOO coXpaHEeHHs TeHo(oOHAa He Bcerga HagexeH. [opasno sddexTuBHee
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COXpaHsATh 0OBEKTHI iN Vitro B )KHAKOM a30Te MPU CBEPXHU3KHUX TeMmnepatypax (—196°C). Takoit ciocod XpaHeHHs MOIyYHIT
Ha3BaHUE KPUOCOXPAHEHMS, WM KPUOKOHCEPBALUH.

B pacmenueeoocmee KyipTypa KIETOK B KAUECTBE HHCTPYMEHTA HCIIOIB3YETCs JaBHO, 3P ()EKTHBHO U B Pa3IHIHBIX
aCTICKTaX.

Hcnonp3oBaHue KyIbTUBUPYEMBIX KIETOK B CETICKIUH.

MeTopl Ky/IbTUBHPOBAHUS KJICTOK U TKAHEH pacTeHHH iN Vitro IPUMEHSOTCS Kak AJIs MOBBILICHHS (P ()EKTHBHOCTH
TPAIHUIMOHHBIX CIIOCOOOB CEJIEKINH, TaK ¥ JUIS BBIITOIHEHHS 33Ja4, KOTOPbIE HE MOTYT OBITH PELICHBI CTAHAAPTHBIM ITyTEM.
ITpn rubpuanszanuy n3-3a cerperanuy (OTACICHUS) TEHOTHUIIOB B F2 MOITydaeTcsl TeTeporeHHas MOy, COCTOSIIAs U3
pacTeHHil, y KOTOPBIX HHTCPECYIOUINE CENCKIMOHEpa MPU3HAKH BBIPAKCHBI B pa3sHOM CTENEHH M IO-PA3HOMY
CKOMOWHHMPOBAHbI C IPYTrUMHU NMpH3HaKaMy. MeuTa mo00ro celeKnHoHepa — UMETh Ul pabOThI ITOJTHOCTHIO TOMO3HIOTHOE
pacTeHue, B 3TOM Cllydae B HOKOJICHUSX HE OYyAET MPOMCXOIUTH PacUICIUICHHs M CEJIEKIHOHHBIA IpoLece CyLIIeCTBEHHO
COKpAaTHUTCA.

B 1964 r. unmwmiickue ucciemosarend C. I'yxa m C. MaremBapu OTKPBUIM BO3MOXKHOCTH TIOMyYCHHS N VItro
TaluIONJ0B IIPH KyJIbTHBHPOBAHUM TBUIPHHKOB HAa HMCKYCCTBEHHBIX NHTATENBHBIX Cpelax C AoOaBIeHHEM TrOopMOHOB. B
JaTbHEHIIEM IPU YABOCHUH YHCIIa XPOMOCOM, TPOMCXOASIIEM CIIOHTAaHHO WM MHAYIIUPOBAHHOM 00pab0TKOH KOJIXUIIMHOM,
BO3HHKAIOT TOMO3UT'OTHBIE AUIUIONIHBIE PACTCHNUS, KOTOPBIE MIEPENAIOT CBOM NPU3HAKH IIOTOMCTBY 0€3 paciueruieHus. Takum
00pa3oM, UCTIONB3YS C IETBbI0 MOMYICHUS TaIONAO0B MBUIFHUKH THOPHIOB F1, MOXHO MOTydaTh CTa0MIbHBIC TMHUU Ha 3—4
roja ObICTpee, YeM IpU TpaJuIMOHHOM crnocobe. [Iporecc momy4eHus pacTeHUil W3 TBUIbIBI Ha3BaH AHOPOZEHE30M.
BriocneacTBun ObUIM 1MOJOOpaHBI YCJIOBHSI CO3JAHMSI TalUIOMJHBIX PACTEHUH M M3 CeMs3a4aTKOB (HEOIUIOAOTBOPEHHBIX
3apoapinieii). Takoii crioco® MPoU3BOJICTBA FAIUIONIHBIX PACTEHHUH MOJYy4YHI Ha3BaHUE CUHOZEHE3.

BeicTpoe u 3¢ dekTiBHOE pa3ZMHOKEHHE IEHHBIX TCHOTUIIOB.

[Toce oT6Opa yaayHbIX TEHOTUIIOB BCTAET NPOOJIEMa MX COXpaHEHHs M aKTHMBHOT'O pa3MHOXXeHMsi. Ha ocHoBaHMM
M3YYCHHUS DKCIICPUMEHTAILHOTO MopdoreHesa in Vitro cosmaHa TEXHOJOTHS KIOHATLHOTO MUKPOPAa3MHOKCHHS PACTCHHI,
KOTOpas BO MHOTHX CTpaHax cTaja yxe Kommepueckoil. KioHanepHOe pa3MHOXKEHHE — Pa3HOBHIHOCTh BEreTaTHBHOIO
Pa3MHOXKCHHUsI ¢ MCMOJIBb30BaHMEM TEXHHKH iN Vitro. OHO mpuMeHsieTcst [uist OBICTPOrO MONYYEHHs GOJBIIOTO KOJHYECTBA
pacTeHui, UACHTHYHBIX HUCXOJHBIM.

[IpenMytiecTBO KIOHAIBHOTO MHKPOPa3MHOXKEHHUS 10 CPABHEHUIO C TPAAWIMOHHBIMH METOJAMHM 3aKITI0YaeTCs B
3HAYUTEJIBbHO 00Jiee BEICOKOM K03 duuneHTe pazMHokeHus1. [Ipu KJI0HaIbHOM MUKPOPa3MHOKEHUH MOXKHO 1oy4ath 10 100
TBIC. PaCTEHHH B TOJ, TOTJa KaK IPH OOBIMHOM pa3MHOxeHuH — 5—100 pacTeHuii 3a TOT ke Cpok. MHUHHATIOpH3aLUs
Pa3MHOXEHUS SKOHOMHUT IUIOINAAM, 3aHATHIE MATOYHBIMM M Pa3MHOXKA€MBIMH DPACTCHHSIMH; B MUKPOPA3MHOXKEHUH U
YKOPEHEHUH y4acTBYIOT T€ PACTEHHUs, KOTOPBIE COBCEM HE Pa3MHOMKAIOTCS WK TIJIOXO PA3MHOXKAIOTCSI OOBIYHBIM CIIOCOOOM.

OueHpb BaXXHO, YTO KJIIOHAIBHOE MUKPOPa3MHOKEHHE YacTO COIPOBOKAACTCS 037I0POBICHUEM PACTEHUH OT HEMAaTO
n OakTepHaJbHBIX ITATOI€HOB. B codeTaHmm ¢ TepMmoTepamued W XHMHOTEpamueld MeToJ KIOHAIBHOTO pPa3MHOXKEHHS
MIO3BOJISICT B 3HAYUTEIILHON CTETICHN N30aBUTHCS M OT BUPYCOB, BUPOUAOB (MH(EKIIMOHHBIX TE€HOB) X MUKOIIIIA3M.

ComaTnyeckasi THOpUAN3aLIMS.

B Tex ciywasx, koraa MeToAaMu TPaAUIIMOHHON CENEKINH He YAAeTCs IOJIyIUTh THOPUAHBIC PaCTeHNUS, IPUMEHSIOT
eIlle OJIHY KJIETOYHYIO OMOTEXHOJIOTHIO — CIIMSTHUE U30JIMPOBAHHBIX IIPOTOILIAcTOB. [IpoTomacT nmpeacTaBisieT co0OH KIIETKY,
JUIICHHYI0 KJIETOYHOW CTeHKH. Pa3paboTaH psa mpHEeMOB, CIIOCOOCTBYIONIMX CIIMSHHIO HPOTOIUIACTOB, BBIACICHHBIX W3
pa3HBIX pacTeHuil. | mbpuan3aiueil mpoTonaacToB MOXHO MOJYIHTh HE TOJIBKO MEXBUAOBBIE, HO  MEKPOJIOBBIE THOPHIHL.
MeXBHUIOBYIO COMAaTHYECKYIO THOPHAN3AINIO, B YACTHOCTH, UCIOJIB3YIOT JUIS IIEPEHOCA T€HOB YCTOHYMBOCTH U3 TUKUX BHJIOB
B KyJnbTypHble. Hampumep, ciausHHeM OPOTOILIACTOB COPTOBOTO KapTodess ¢ MpOTOIUIACTAMH IMKOro Buaa Solatium
chacoense 8 UOP PAH nonyden coMaTHYeCKuii THOPH/T, MEIOIIIIA PSIIT X035 HCTBEHHO BaXKHBIX MPU3HAKOB. B Benopycckom
HUWU xaprodeneBoacTBa comaTHueckast THOpUIn3aus Obljia yCIenTHO UCTIOIh30BaHa /I IEpeHoca MpU3HaKa YyCTOMYUBOCTH
K ¢urodTopoly OT IOMKOro MekcukaHckoro Bupaa S.bulbocastanum x xymerypHOMy copty. IlocpeacTBoM CIUsIHUS
MpOTOIUIACTOB XJjopoduminedexkrHoro myranta S.tuberosum u aumkmx copros S.jamesii, S.bulbocastanum, S.carwensy
TIOJTY4EeHbI PACTEHUS, B pa3HOI CTETICHN 3KCIPECCHPYIONIHE PU3HAKN Ha3BaHHBIX (opm.

(ITo martepuanam cratbu: HocoB A.M. KynbTypa KJI€TOK BBICIINX PACTEHHI: OT TEOPUH K IpakTuke // buosjorus B
mkoste. — 2004, — Ne 5-6.)

Kpurepun oneHku

OTBeT Ha KaKIbIH BOIPOC OIICHHUBAET B | Gan

MakcnumanbHOe KOJIMYECTBO OaiioB — 5 OanioB

3aganue 3.

IIpoBeaute ananms copepkanus yaeoOHnka Cyxopykosa JI.H. O6mas 6uonorus. 10 ximacc: yue6. s o0meodpa3os.
yupexaenuit: npo¢uisHelid yposens / JI.LH. Cyxopykosa, B.C Kyumenko, T.® Uepnskosckas — M.: IIpocemenue, 2008. —
224 c. u BeIOEpUTE 3 TEMBI YpOKa, Ha KOTOPHIX BO3MOXKHA MPO(OpHUEHTAMOHHAsT paboTa 10 OMOTEXHOIOTUH; TPEIUIOKUTE
TIPUEMBI TaKOH pabOTHI.

Tema ypoka CoxaepxaHue Bompockl, cBs3aHHble ¢ | Bo3aMoxHBIe pHEMBI
OHOTEXHOJIOTHEH npohOpUEHTAMOHHO
paboTsl

Kpurepuu oneHku
OTMe4eHbI TeMBI 3-X YPOKOB U HX cojiepkaHue (2 6ama)
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OTMe4YeHbI BOIIPOCHI, CBsI3aHHBIC ¢ OMOoTexXHOJOoTHEH — 1 6amt
VYka3zaHsl IpUeMbl TPO(HOPHEHTAMOHHOM paboThI (2 Oaa)
MaxcumanbHOe KOTHMYECTBO 0aioB — 5 6amios

3ananue 4.

IIpoanamu3upyiite TaONUIly U OTBETHTE HA CICIYIOIIHE BOTPOCHL:
1)Kakwne nokazaTenu o3BOJISTIOT CPaBHUBATH POIIECCH peMeAnaIiy 1 OnopemMenuanun’?
2) Kakoe Bo3/ieiicTBHE OKa3bIBACT HA MOYBY PEMEIHALIUS U OHOpEeMeTuaIus?

3) Kakoif u3 3THX METOZOB OYUCTKH MTOYBHI O0JIee HaJIe)KeH U oYeMy?
4) Kakue npoIyKThl MOTYT 00pa30BEIBATHCS IIPU PEMETUAIINN U OHOpEeMeanaIum?
5?7 B 4eM TOCTOMHCTBA W HEIOCTATKH OMOpEMEIHaIIni?

CpaBHEHHE METOJIOB PEMEANALlN 1 OHOpeMeTHAIHH.
(ITpuknamuas sxkobuoTexHosorus. Yueonoe nocodue: B 2 1. T.1 / A.E. Ky3nenos u ap. — M.: BUHOM. Jla6opaTopus

3Hanui, 2012. — 629 c., C.599.)

0CcOOCHHOCTE! MeCTa 3arpsi3HeHHs

Pemenuanus TToxaszaTtenu buopemennanus
CraHpgapTHble  aHAIM3Bl,  JAIOLIUE UccnenoBanue npuMeHUMOCTH KomrmnekcHple MeXIUCIUTUIMHAPHBIE
OJIHO3HAYHBIH OTBET TEXHOJIOTUH JJIs OUUCTKHU HCCIICIOBaHMs, TPEOYIONUE BBICOKOM

KOHKPETHOT'O MECTa 3arpsi3HEHUS KBaJTU(DUKAIHN
OOHOTUIIHBIM METOJA OYMCTKHU Pa3HbIX CranpgapTuzauus IpUMEHEHHS Kaxpaprit MIPOEKT TpeOyeT
MECT 3arpsi3HEHUS TEXHOJIOTUHU WHAWBHIYATEHOH pa3paboTKH
JKecTtkoe: BBICOKHE TeMIEpaTyphl, Bo3snelicTBre Ha no4By Msirkoe:  nobaBlieHHE — IPUPOIHBIX
pacTBOPUTEINH, Ia3bl U T.1. CcyOCTpaToB, OHMOTEHHBIX 3JCMEHTOB,

MUKPOOPTaHU3MOB

JHu, Hegenu JmATeIbHOCTh OYUCTKHU Mecsupl, Toabl
Bricokas; Majo 3aBHUCUT oT HanexHocTh TeXHOJIOTUHI Huszkas; CHUJIbHO 3aBUCUT oT

0COOEHHOCTEH MecTa 3arpsi3HeHHs

CTONMOCTD CpCAHCIO MPOCKTA

60-90 % oT cTomMoCTH peMeanaIiH

O6pa3oBaHue OIIACHBIX IloTeHunanbpHas 3KOJI0rU4ECKast Bo3MoxxHO  00pa3oBaHME  OIACHBIX
MPOMEKYTOUHBIX MIPOAYKTOB OIaCHOCTh IPOAYKTOB HEMOJTHON OHOIerpaganuu
HETIOJIHOTO Pa3JIoKEHHs 3arpsA3HEeHUS 3arpsi3HEHUs;  TpeOyeTcs  OlleHKa

BO3MOJKHBIX HOCJIEACTBUM

UHTPOAYKIIUU OPTaHU3MOB

Kpurepuu onenku
OTBeT Ha KaXXIBIH BOMPOC OIICHUBAET B | Gart
MaxkcuMansLHOe KOITHYECTBO 0aioB — 5 0aJjioB

OIIeHOYHBII JTUCT K TUTTOBBIM 3aJIaHUSIM (MOJIENIbHBIE OTBETHI):

2 BapuaHT.

3anmanue 1 - Tect (21 6amn)

bnok A.

l1-r 15-a

2-a 16 —r

3-8 17 -1

4-a 18 -1

5-8 19-0

6-0 20-6

7-1 21 -8B

8-r 22 -1

9-a 23 -8B

10-8 24 —r

11-8 25-a

12-6 26 -8B

13-6 27 -6

14-a 28 —r

b1-0,B,¢ b 5 — mnasmuae
b2-8,1,¢ b 6 — Ouoras

b 7 - ToTUnOTEHTHOCTH
b 8 — nmepBuUHBIE METAOOIUTEI

b 3 — xumepa
B 4 — O6uostornyeckast 6aaIMCTHKA
Kpurepun orsetoB: 40 OansioB
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3amanwe 2.
1) B kakux OTpacisiX HAy4YHOW M MPOM3BOJICTBEHHOH cdepbl HAILIO MPAKTHYECKOE NMPUMEHEHHE TaKoe
HarpaBjeHHe OMOTEXHOJIOTUH KaK KYJIbTypa KJIETOK BBICIIUX PACTCHHIN?

B sxonozuu u pacmenuesoocmeae.

2) Kak ¢ moMoIipio MeToia KyJIbTYphl KJICTOK M TKaHEH MOXKHO COXPAHUTh PEIKUE M MCUYC3A0IINE BH/IbI

pacteHmit?

Jlenonuposanue 61006 pacmenuii 6 6ude KawLyca U CyCNeH3UOHHbIX KYIbmyp, OONOTHUMENbHO COXPAHUB UX 8 HCUOKOM
asome (Kpuoxoncepsayus)

3) Kak MeTonoM aHIporeHesa ImoryqaroT TOMO3UTOTHBIC PACTCHUS?

AHnOpoeenes npeononacaem noiyuerue in VItr0 2anioudog npu KyIbMugUPOGAHUU NbLIbHUKOS HA UCKYCCMGEHHbIX
numamenbHoix cpedax ¢ 00basieHuem 20pMoH08. B danvuetiuem npu y08oeHuu yucia xpomocom, npoucxoosiyem CHOHManHo
WU UHOYYUPOBAHHOM 0OPAOOMKOU KOAXUYUHOM, BO3HUKAIOM 2OMO3USOMHbIE OUNJIOUOHbIE PACMENUs], KOMOopbie nepeoarm
CBOU NPUBHAKU NOMOMCMEY 0e3 pacujenieHus.

4) KakoBo npakTuueckoe 3Ha4eHHe KIIOHAIbHOTO MUKPOPA3MHOXKEHHUSI PACTCHHA?

s KNIOHANBHO20 MUKPOPAZMHOJICEHUsL XapakmepeH 0ojee 8blcOKUll KOIQDUYUeHm pasmMHONCEHUs PACHEHU,
MUHUAMIOPU3AYUSL npoyecca U 0300posieHue pacmenuti (0c6060coeHUe ux om OAKMepuanbHblX, 6UPYCHLIX U 2PUOKOBbIX
uHpexyuii)

5) B gem 3axmogaeTcs MpakTHYECKOe 3HAaUeHUE COMAaTHIECKOW THOpran3anun?

Comamuueckasn ecubpuousayust npeonoiazaem NepeHoc 2eH08 OUKOPACMYWUX PACMEHUl 6 KYJbmypHble Nymem
CIUSAHUSL NPOTONIACTNOS KIeMOK dmux pacmenuil. Taxum o6pazom MOICHO cOenamyv KyabmypHoe pacmeHnue 0onee
YCMOUYUBHIM K (PAKMOpam cpeowl.

3aganue 3.
Tema ypoka Conepxanue Bompocel, cBs3anHble ¢ | Bo3moxHble IIPUEMBI
6uoTexHoIOrHEH npodopUeHTAMOHHOM
paboThI
Oxucnenue opeanuyeckux | 1.Cywnocmo npoyecca | Ilpouzsoocmeo Okckypcus Ha xneb603a800
seujecms. Inuxonus. | 6uonro2uuecko20 OKUCIeHUsL | KUCTOMOIOUHBIX (nusosapennulii 3a600)
bpooicenue. 2. Anaspobnoe okucienue | npodykmos, 0CHOBAHHOE HA

2NIOKO3bL:
a) enuKou3

0) MONOYUHOKUCTIOE
bpodicenue

8) cnupmogoe bpodicerue

MOLOUHOKUCTIOM OPOdICEHUU
(npouzeodcmao cvipa)
IIpouzeo0cmeo npodykmos,
OCHOBAHHOE HA CRUPMOBOM
bpodicenuu  (npoussoocmso
xneba, nuea, 6UHa)

4.Pasmuoocenue bakmeputl

npenapamog u Oisi peueHus.
npobiem KoI02UU

Ocobennocmu cmpoenus u | 1.Dopmoi Kemox u | Ilpumenenue b6axmepui | Iloocomosxa npezenmayuii
PA3MHOICEHUsI NPOKapuom | pasmepwl (brazooaps Haauuuio | u coobweHull

2. Cmpoenue  knemok | naazmuo) npu

baxkmepuil. npouseoocmee

3. Hsuoicenue baxmeputi JIeKAPCMBEHHBIX

Tennas unoicenepus 1.3a0auu eennou | Ilpouzeoocmeo eenHo- | IIposedenue

umdICeHepuU UMDICEHEPHBIX OP2AHUBMOE | MeMamu4ecKo2o ypoka

2.Texnonoeust  noayuenus | I'enno-mooughuyuposanmvie | «cenmnas UMDICEHEPUSL:

2€HO8. npooyKmol docmudicenus u

3.3nauenue u npodaemul | I'ennas — undicenepusi 6 | nepcnekmuGoly c

2EeHHOU UHIICeHepUU Meduyune npuMeHeHueM MexHoN02UU
00yueHus 8
compyonuuecmee

Kpurepun oneHku

OTMedeHbI TeMBI 3-X YPOKOB U HX cojiepkaHue (2 6asa)
OTMedeHbI BOIIPOCHI, CBsI3aHHbIe ¢ OHOTeXHOIorHel — 1 6amt
‘YkazaHsl npreMbl TPoGOPHEHTAINOHHON paboTH! (2 Oana)

3aganue 4.

I)KaKI/Ie TMOKa3aTeJr MO3BOJIAKOT CPAaBHUBATD MMPOLECCHI peMeaAalu U 6I/IOpCMCI[I/IaIII/II/I?

Hccneoosanue npumenumocmu mexuwonocuu Osi OYUCMKU KOHKDPEMHO20 MeCmd 3a2pA3HeHUsl;, CMaHOapmu3ayust
NPUMEHEHUs. MEeXHOIo2UlU;, B030elcmeue HA HOY8y, OIUMENIbHOCHb OYUCMKU, HAOEHCHOCMb MEXHOI02Ull, CMOUMOCHb
cpeodHe20 npoekma, NOMeHYUAIbHAsL FIKON0SULEeCKAsL ONACHOCTb

2) Kakoe Bo3neiicTBHE OKa3bIBAET HA MIOYBY peMeIUalis U OnopeMeauarus?

Pemeouayus oxasvieaem srcecmroe 8o30elicmaue, m.K. NPUMeHAIOMCs 8bICOKUE MeMNnepamypbl, pacmeopumeint, 2a3sl
u m.n. buopemeouayus oxazviaem 60.1ee Mackoe o30elcmeue, m.x. 8 nougy 000asIAIM NPUPOOHble CYOCMPamyl, OuO2eHHbIE
aneMeHmbl, MUKPOOP2SAHUZMBI.
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3) Kakoii u3 3THX METOJIOB OYUCTKH MOYBBI OOJICE HAJICIKEH U TOYeMY?

FBonee nadescen cnocob pemeduayuu, m.K. UCHOTb30BAHUE MEMNEPAMYPbL, XUMUUECKUX 6eUjecTng YHUUMOodcaem
3aeps3HeHUe HABEPHSIKA.

4) Kakue npoyKTsl MOTYT 00pa30BBIBaTHCS IIPH PEMEIUALUK U OHopeMeHaliin?

Obpa3zosanie onacHvix NPOMeHCYMOYHbIX NPOOYKINOE HENOIHO20 PA3NONHCEHUA 3A2PAIHEHUS, 603MOICHO 00pA306aHLe
ONAcHBIX NPOOYKIMOE HeNOHOU bU0decpadayuu 3azpa3HeHusl.

5) B 4em OCTOMHCTBA U HEJOCTATKH OMOpEeMeanaIiim?

Hocmouncmesa: oxazeieaem 6onee msackoe 030elicmeue Ha No48y, 6ped OKpydicaloujel cpeoe MUHUMANbHDIL, boiee
deutesas cmoumMocms npoeKma.

Heoocmamku: npoyecc ouucmku modxcem OIumvbCa 200aMu, KAdxCOblll HpoeKkm mpebyem UHOUSUOYATbHOU
Paspabomyu, 803MONCHO 00pA306aHUE ONACHLIX NPOOYKMO8 HEeNOAHOU Ouodespadayuu 3azpssHeHus; mpebyemcs OyeHKa
B03MOJCHBIX NOCIEOCMEULE UHIMPOOYKYUU OP2AHUBMOS.

IlepeBox HaOpaHHBIX OANIOB.

1-3 -2 Gamia
4-7 — 3 Oanna
8-11 — 4 Gama

12-15 — 5 GamioB
16-19 — 6 GamioB
20-23 — 7 6aminoB
24-27 — 8 6amnos
28-31 — 9 Gamnos
32-35 — 10 6amioB
36-39 — 11 GamioB
40-43 — 12 6anmoB
44-47 — 13 Gamnos
48-51 — 14 6anmos
52-55 — 15 6amioB

Meroaudecknue MaTepralbl, OIPEIeIIIOIINe NPOLEAYypY U KPUTEPUH OLleHUBaHHS C(HOPMUPOBAHHOCTH
KOMIIETEHINH PU MPOBEJCHUN IPOMEXYTOUYHOHN aTTeCTaLH

3a4deT ¢ OUEHKOM MPOBOIUTCS YaCTUYHO MUCHbMEHHO

Ha ocHOBe THMOBBIX 3aJlaHUIl COCTaBISIETCA 10 2 BapHaHTa YK3aMEHAIIMOHHON paboTHI.

3aueTHBIC Pa0OTHI PACIICUATHIBAIOTCS 10 KOJTHYECTBY CTYICHTOB.

Bo Bpems 3auera CTyACHTBHI pacCakKMBAKOTCS 3a NMapTy 1o onHoMY. llomyuaror pacnedarky ¢ 3aJaHUSMM U YHUCThIE
JIUCTBI 1JI1 YEPHOBUKOB U OTBETOB.

CTyIeHTbl MOTYT MOJB30BATHCS IIKOJIFHBIMU YICOHHKAMU.

Ha BrInosHeHHE 3a4eTHOM pabOThI OTBOAUTCS 3 aCTPOHOMHUYECKHX daca.

ITo mcTedyeHUN BpeMEHH CTYIEHTHI CHAIOT MHCEMEHHBIH BapHaHT paOOTHI, KIYT, KOT/A MPEToaBaTellb IPOBEPUT
TECT, Jlajiee OTBEYAIOT Ha YTOUHSIOIIKNE BOIPOCH! IPENOAABATENS IO OCTAJIBHBIM 3a/IaHUSIM.

Banel, mosryueHHbIE CTYZICHTOM Ha 3a4eTe C OIIEHKOH, CYMMHUPYIOTCS C HAaOpaHHBIMHU paHee OajulaMH U IIepeBOIATCS
B UTOTOBYIO OLEHKY 110 AUCLIUIIIUHE.
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