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

INosicHuTenbHad 3amucka

®oHp oneHouHbIX cpeacTB (manee — GOC) ans NpoMexyTOUHOM aTTecTalud MO AucuumiIuHe «BBeneHue B
OMOTEXHOJIOTHIO» Pa3padOTaH B COOTBETCTBUH C (heiepallbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM BBICLIETO
oOpazoBanust — OakajlaBpHuaT 110 HanpasJyieHHIO oaAroToBku 44.03.05 Ileparormueckoe obpazoBanue (C IBYMS NPOQHUISIMU
MIOJITOTOBKH), YTBEP>KACHHOTO NprKazoM MuHHCTEpCTBa 00pa3zoBanus u Hayku Poccuiickoit @enepannu ot 22 despains 2018
r. No 125, ocHOBHO# npodeccruoHanbHON 00pa3oBaTeabHON porpammoii «buonorus» u «I'eorpadus» ¢ yueTom TpeboBaHumit
npogeccruoHanpHOTO craHmapTa «llemaror (memarormdeckas AEATENBHOCTH B cdepe NOMIKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 00IIleT0, CpegHero o0mero o0pa3oBaHms) (BOCIHUTATENh, YIUTEIb)», YTBEPKISHHOTO MpHKa3oM MUHHCTEpCTBa
TpyAa U conmaibHoi 3amuTsl Poccutickoit @enepanuu ot 18 okts0pst 2013 r. Ne 5441, (3apeructpupoBaH MHUHHUCTEPCTBOM
toctuimu  Poccutickoit @enepanmu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
mpuka3aMu MUHHCTEPCTBAa TpyAa M COUMANbHOW 3ammuThl Poccuiickoit @enmepammm ot 25 mekadbps 2014 r. Ne 1115H
(3apeructpupoBaH MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
oT 5 asrycta 2016 r. Ne 4221 (3apeructpupoBad MunmncrepctsoM roctuiiuu Poccuiickoit ®eneparuu 23 asrycra 2016 r.,
peructpanoHHbIi Ne 43326).

Henp ®OC 1st IpOMEKYTOUHON aTTECTallUM — YCTAaHOBJICHHE YPOBHS C(QOPMHPOBAHHOCTH YaCTH KOMIIETCHIINU

OIIK-8. CriocobeH ocyIecTBISATh Me1arorHuecKyo esITeIbHOCT Ha OCHOBE CIIENNAIbHBIX HAyYHBIX 3HAHUH

3amaun ®OC i1 mpOMEKYyTOYHON aTTeCTallil - KOHTPOJh KadecTBa M YPOBHS IOCTI)KCHHUS 00pa30oBaTENbHBIX
pe3yIbTaToB 10 (GOPMUPYEMBIM B COOTBETCTBHH € YUEOHBIM IUTAHOM KOMIICTCHIUSM:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIGI IIOCTPOCHUS H (DYHKIIMOHHPOBAHUS
00pa3oBaTenbpHOTO MpoLecca, poilb K MECTO 00pa30BaHUS B )KM3HHU YeJOBEeKa M 00LIECTBA, COBPEMEHHOE COCTOSHUE HayYHOH
00J1acTH, COOTBETCTBYIOLICH MpEnoaBaeMoOMy MPEIMeTy; IPUKIATHOEC 3HAUCHUE HAYKH; CIICIU(PHICCKIE METOIBI HAYYHOT'O
NO3HAaHMA B 00beMe, 00eCIIeUnBAaIOIIeM PENoAaBaHiue yIYSOHBIX IPEIMETOB

3HaeT 00BEKTHl OMOTEXHOJIOTMU; METObl OMOTEXHOJIOTUH B CEJICKIMH PACTEHHH, )KUBOTHBIX, MUKPOOPTaHU3MOB;
TEXHOJIOTUM TE€HHOM WHXCHCPUU: TIOJNYUCHHUC TPAHCITCHHBIX OPraHu3MoOB, IIOJYYCHUC TCHHO-UHKCHCPHBIX 6eJ'IKOB;
TEXHOJIOTUHM KJIECTOYHOM HWHXCHCPUU: KIIOHAJIbHOC MHUKPOPA3MHOXKCHHUEC paCTeHHﬁ, KJIIOHUPOBAHUEC KUBOTHBIX, IMOJIYYCHUC
I‘I/I6pI/IL[OM; TCXHOJIOI'MU MOJYYCHUS MNMCPBUYHBIX W BTOPUYHBIX MeTa6OJ’IHTOB, I/IMMO6I/IHI/I3OB3HHLIX @epMCHTOB; ACIICKTHI
9KOJIOTUYECKOH OHMOTEXHOJOIWH: TPOU3BOJCTBO OuWOrasa, OYMCTKAa CTOYHBIX BOA M IIepepadOTKa OTXOJOB
6I/IOTeXHOJ'IOFI/I‘IeCKI/IMI/I METOaaMHU.

TpeboBanue K MpoLeaype OLCHKH:

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

VHCTpYMEHTEHL: HE MPELyCMOTPEHBI

PacxonHble MaTepuansl: nucyas Oymara ¢popmata A4, KapTpHIK

JlocTyn K TOTIOTHUTENBHBIM CIIPABOYHBIM MaTepualiaM: He TpedyeTcst

HopMmel BpeMeHn: 3 akaeMHUuecKuX 4aca

Kommrekr OILICHOYHBIX CPEACTB JIsI IPOBECACHU HpOMe)KyTO‘-IHOﬁ aTTeCTallun

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

OIIK-8. CriocobeH ocymecTBIATh Me1arorHuecKylo JISSITeIbHOCTh Ha OCHOBE CIICIIMAIBHBIX HAYYHBIX 3HAHUH

[IpoBepsieMblii HHANKATOP JOCTHXKEHUS! KOMITETEHIIUH:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIBI IOCTPOCHUS H (DYHKIIMOHHPOBAHUS
00pazoBaTeIbHOTO MpoLecca, POJb U MECTO 00pa30BaHMs B )KU3HH YeJIOBEKa M 00IECTBA, COBPEMEHHOE COCTOSIHNE HAyYHOU
o0J1acTi, COOTBETCTBYIONIEH MPEIOAaBAEMOMY NPEIMETY; IPUKIIAJHOE 3HAUCHNE HAYKH; CIeIU(PUIECKHEe METOAbI HAyYHOTO
MO3HAHUS B 00beMe, 00eCTIeYNBAIOIIEM MPENOaBaHUe YIEOHBIX TPEIMETOB

ITpoBepsemslit 00pa3oBaTeIbHBIA PE3yNbTaT:

3HaeT OOBEKTHI OMOTEXHOJIOTHH; METO/bI OMOTEXHOJIOTHH B CEJIEKIIMM PACTEHUil, )KMBOTHBIX, MUKPOOPTaHHU3MOB;
TEXHOJIOTUM TEeHHOM WH)XXEHEPHUHU: TIONy4EeHHE TPAHCTEHHBIX OPraHW3MOB, TIOJNyYeHHE T€HHO-WHXECHEPHBIX OENIKOB;
TEXHOJIOTUH KJIETOYHOI MH)XXEHEpHH: KIOHAJIbHOE MHKPOPAa3MHOKEHHE PACTCHWH, KIOHHPOBAHUE >KUBOTHBIX, MOJIyYCHHE
THOpPHUIOM; TEXHOJIOTMH TOJIyYCHUS! NEPBUYHBIX M BTOPHYHBIX METa0OJIMTOB, MMMOOMIM30BaHHBIX (DEPMEHTOB; aCIEKTHI
9KOJIOTUYECKOH OMOTEXHOJOrMH: TPOW3BOJCTBO Onorasa, OYMCTKA CTOYHBIX BOJ M IHepepaboTKa OTXOJOB
OMOTEXHOJIOTUYECKIMHU METOIaMH

Tun (popma) 3aganus: mucbkMeHHas paboTta

IIpuMep TUNOBBIX 3a1aHUH (OLIEHOYHbIE MaTEPHAIBI):

Bapuant 1
3aganue 1 - Tect
Yacts A.
OTBeThTE Ha BOMPOCKHI TECTA, BHIOPAB OJIMH BEPHBIN OTBET U3 YETHIPEX MPEIOKECHHBIX.
1.Kax Ha3bpIBaeTCS HayKa O METOAAX M CIOCOOAaX MPOU3BOJICTBA C HCIIOIH30BAHUEM OOBIYHBIX PACTECHUH, JKUBOTHBIX,
OakTepuii ¥ TpUOOB B €CTECTBCHHBIX YCIOBHSIX:
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

A) celbCcKoe X03SICTBO, B) Muxpobuosorus,

B) 6uotexHonorUs HOBEHINIA, I') broTexHOMIOTHA KIaccu4eckas?

2.Kaxkoii MeToz NCTIONBb3yeT OMOTEXHOJIOTHS JUIs TIOJIyYEHUS] MOHOKJIOHAJIBHBIX aHTHTEIl C 3a[JaHHBIMH CBOMCTBaMHU:
A) reHHas MHXXEHepus, B) MukpoOuosornueckuii cuuTes,

B) nomy4yenue rubpuiom, I') sm6puronornueckuii?

3.Kakoe HanpaBiieHHe B pa3BUTUH OMOTEXHOJIOTUH MOpa3yMeBaeT MOJIy4eHHe U NPUMEHeHne Ororasa:
A) sxonorus, B) snepreruka,

b) nuieBast TpOMBIIIICHHOCTb, I') cenpckoe x0351CcTBO?

4 Kaxue BeKTOPHI ABJISFOTCS Hanbosee d3pPeKTHBHBIMHE IS TIEPEHOCa TeHa TIPU TeHOTePaTIIH:
A) TpaHCIIO30HHI, B) Bupycsl,

B) mna3zmuer, I') 6axrepuodaru?

5.Kak Ha3pIBalOTCS OPTaHU3MBI, COJICPIKAIINE B CBOEM IT'€HOME Uy KEPOIHBII T'eH:

A) peHITHEeHTEI, B) mosmmuionpl,

B) nonopsr, I') Tpanrcrennsie?

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

b) Bupyc, I') nnasmuna?

7.Kaxkoii mporecc npemecTByeT MoIy4eHHI0 PeKOMOMHAHTHBIX TIa3MHUL:

A) ynaneHue HHTPOHOB, B) camoynBoenue JIHK,

B) «pa3pe3anue» u «CUIMBaHUE) MIa3MUIbI, I') cunre3 u-PHK?

8.Kakoe HamnpasyieHue B MOJy4YeHHH pACTEHUH MpenonaractT BHeaperne Nif-renos:

A) yCTOHYMBOCTD K (PUTONIATOTEHAM, B) ycroitunBocTh K reponnuaam,

B) ycBoenne a3ora, I') ycToitunBOCTB K 3aMOpO3Kam?

9.Kakue Oenky, IOJlydaeMble TE€HHO-WH)KCHEPHBIM CIOCOOOM, HWCIOJB3YIOT MJISl JICYEHHS OHKOJIOTHUECKHX
3a0o0JeBaHuUil:

A) nnrephepoHsl, B) rmuxonpoTtenasl,

b) uMMyHOT100yTHHEL, I') comarorponuu?

10.Kax Ha3bIBaeTcst 007acTh OHOTEXHOJIOTMH, W3ydarollas KICTKW, TKaHH M OpraHbl, BBIpAIlMBacMble Ha
HCKYCCTBEHHBIX Cpeax:

A) TpaHCIUTaHTOJIOT U4, B) xnerounas uxxeHepus,

b) rennas umxeHepus, I') knerounas cenexius?

11.Kaxue KJIeTkd B 0CHOBHOM HCIIOJIB3YIOT IS MOTyYeHHs KyJIbTyphl KJIETOK M TKaHei:
A) coMaTuveckue, B) moguduruposanssie,

b) mosossre, I') 6macromepsr?

12.Kak Ha3bpIBaeTCs MPOIECC IMOTyIEHHUsI HCKYCCTBEHHBIX CEMSH PaCTeHUH U3 KaJlryca:

A) mopdorenes, B) ructorenes,

B) opranorenes, I') smbpuorenes?

13. Kakoe cBOMCTBO KaJUTyCHBIX KJIIETOK BO3HUKAET NPH UX JUIUTEILHOM KyJIbTHBUPOBAHHH:
A) MOPO30CTOMKOCTB, B) ropMOHOHE3aBHCHMOCTH,

b) ¢usnonornueckast aCHHXpOHHOCTb, I') reneTndeckas reTeporeHHOCTh?

14 Kakoe HanpaBiieHHE B MEIMIIMHE CYUTACTCS EPCIIEKTUBHBIM IS JICUEHHS IOBPEXKICHHBIX U OOJIbHBIX OPTraHOB!
A) KJIOHUpOBaHHE YEJIOBEKA, B) ucnons3oBaHnEe CTBOJNIOBBIX KIIETOK,
B) TpancmanTonorus, I') mepecanka xocTHOTO MO3ra?
15.Kakoe couetanue oOpa3yet rudbpugaomy:

A) 3pUTPOIUT ¥ TUMQOIINT, B) muenoma u 1uMQOIIHT,

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

16. Kaxoii npornecc He AABJsIeTCH MEXaHU3MOM KPUO3AIINTHI:

A) BBezIeHHE B KJICTKY KDHOIIPOTEKTOPOB,

B) OpicTpoe 3aMopakMBaHUE KIETKH,

B) mennenHoe 3amopakuBaHue KIETKH,

I') cunTes KieTKON OMONIOTNYECKUX aHTH(HPHU30B?

17.Kakoe cBOiicTBO THOPHIOM OCOOEHHO BaXKHO ISl UCTIOJIb30BAHUS B MEUIIMHE!
A) BbICOKas crieU(UIHOCTD AHTUTET,

B) ctoco6HOCTE K HEOTPAaHUIEHHOMY POCTY,

B) BO3MOXHOCTH pa3MHOXKaThCSI HA HCKYCCTBEHHBIX ITUTATEIBHBIX CPEIax,
I') xpareHue B 3aMOPOKEHHOM COCTOSTHHH?

18.Kakue BelecTBa OTHOCSATCSI K BTOPUYHBIM METa00INTaAM:!
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

A) bepMeHTHI, B) anTHOMOTHKH,

b) ButamuHsI, I') amunokucnoTs?

19.Kakoii cnoco0 MOJIy4YEeHUS AMHHOKHUCIOT MOJIPa3yMEBACT MOJNyYCHHE YHCTOrO MPOJYKTa, CBOOOIHOTO OT
TIPUMECEH:

A) runponn3 OeNKoB, B) dpepmenrarus.

B) MmuxpoOnonoruyeckuii CHHTE3, I') xumuaecknii cuaTE3?

20.Kaxkoii MeTox uMMOOWIH3aUK (PEPMCHTOB 00ECIICUMBACT PAaBHOMEPHOE pacrpeneieHue GepMeHTa B o0beMe
HOCHTEIIS:

A) BKIIIOYCHHE B JINTIOCOMEI, B) nnakancynupoBanue,
B) ancoOrws, I') Bitouenue B rep?
21.B xakoM OHOTEXHOJIOTHIECKOM IIPOIIECCE He UCTIONB3YIOTCS IPOXKKH:
A) kBaleHue, B) Bunozenue,

B) xnebomneuenue, I') nuBoBapenue?

22 Kakue mnpoAyKThl MeTaboIu3Ma NPUMCHSIOTCS B CEIBCKOM XO3SWCTBE IS TOBBIIICHUS MPOTYKTHBHOCTH
KUBOTHBIX:

A) pepmeHTHI, B) BuTamunsI,

b) aMUHOKHCITOTHI, I') opraanveckne KUCIOTHI?

23.Kakoii cnoco0 CHHXKCHHS YHCICHHOCTH HACEKOMBIX — BPEIHUTEICH CEBCKOTO XO3sICTBA HE OTHOCHTCH K
OMOTEXHOJIOTHIECKAM CII0CO0aM:

A) crepunm3anus, B) npumeHeHe HHCEKTHIIUAOB,

B) ucronp3oBaHme eCTeCTBEHHBIX BParos, I') co3manme mpenapaToB Ha OCHOBE OaKTepHii?

24.0TX010M KaKoTro MPOU3BOJICTBA SABISACTCSA (PEHON — OIMACHBIA 3aTPSA3HUTEIh CTOYHBIX BO:

A) aToMHas SHEpreTHKa,

b) Hedrenepepaborka,

B) npou3BOACTBO CHHTETUYECKHUX MOIOIIUX CPEIICTB,

I') nemtron03H0-0yMaXkHas MPOMBIIUICHHOCTH?

25.Kakoe yciioBue SIBIISIETCS1 00s13aTEIbHBIM JUIS Pa3IoKEHHs OPraHUKU B a3POTEHKE:

A) HaIM4YMe OAHOKIETOYHBIX BOJIOPOCIIEH,

b) Hannuue 06e33apaKMBaIOLINX BEIECTB,

B) namuune Bo3ayxa,

I') manumaue snexTpoaoB?

26.Kaxkoe BemecTBO 00pa3yeTcs B pe3ylibTaTe BEPMUKYIETHBUPOBAHIS:

A) rymuconn, B) 6uorens,

B) ryMHHOBBIE KUCIIOTHL, I') 6buorymyc?

27.Kax Ha3pIBaeTCs MPOLECC Pa3IoKeHUs] KCCHOOHMOTHUKOB 0] BO3JCHCTBHEM MHUKPOOPIaHH3MOB!
A) 6uoTrpaHchopmanms, B) BepMUKyITETHBHPOBAHUE,

B) 6poxenue, I') rupponus?

28.Kakue ycTaHOBKM He MPUMEHSIIOT JJIsl OYUCTKH BO3/1yXa!
A) 6uockpy06epsl,

b) 6uocencopsi,

B) ouopunsTpsl,

') GropeakTopbl C OMBIBAEMBIM CJIOEM?

Yacrs b.

W3 npeioskeHHBIX OTBETOB BBHIOEPUTE TPH BEPHBIX.
1.01am4nst reHHOW MHXKEHEPUH OT CEJICKIUH:

A) mporiecc NpPONUCXOUT B OpTaHU3ME,

B) orbupaercs motoMcTBO onHON Monekynsl JTHK,

B) ckpenBatoTcs TeHbl HEPOACTBEHHBIX BHJIOB,

I') mponiecc mporcxonuT B «poOHpKe»,

JI) ckpeuBaroTCsl pOACTBEHHBIE 0COOH,

E) pesymbraT ckpemmBaHus MOKHO TOJIBKO IPEAyTraaath.
2.IlpenMyiiecTBa KJIOHAIBHOTO Pa3MHOKEHHSI PACTEHHA:
A) 0370pOBJIEHUE TTOCAJOYHOTO MaTepHana,

B) nomydenmne HOBBIX COPTOB PaCTCHUH,

B) BeICOKHIT KO PHUIMEHT pa3MHOKEHHS,

I") sxoHOMMS TIIOMIA/IEH,

J1) mosiBNIeHNe HOBBIX KayeCTB Y pacTeHHUI.
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

3aKOHUYUTE TPEIOKCHHUS

3.0pranusm, B reHOM KOTOPOT'O BHEIPEH YYKEPOIHBIN I'€H, HA3bIBACTCS ..euenen........

4.Tlponecc mnepepa®OTKM TBEPIBIX OPraHUYECKMX OTXOAOB IIPU IIOMOIIM KPACHBIX KAIU(POPHUHCKUX uepBeil
HA3BIBACTCS ...euveeenene....

5.Knetka pacteHmid, TMIIeHHAS KICTOYHON CTCHKH HA3BIBACTCH ................

6.COBOKYITHOCTH KJIETOK HIIM 0CO0€H, MPOU30MIEANINX OT OAHOTO OOIIETo MpeIKa ITyTeM OEecIIoIoTo Pa3MHOKEHHUS,
Ha3BIBACTCS. ...cueeeen.....

7.Ilpouecc 0Opa3oBaHMs OPraHN30BAHHBIX CTPYKTYP U3 KAJLTyCa PACTCHUH HA3BIBACTCS ...ueeene.... ..

8.DepMEHTEHI, HCKYCCTBEHHO CBS3aHHBIE C HOCUTENIEM U COXPAHSIOIINE CBOIO AKTUBHOCTD HA3BIBAIOTCH ...vveeen......

3amanue 2.

[Ipoananu3upyiTe TEKCT M OTBETHTE HA CIIEAYIOIIUE BOIIPOCHL:

1)UYto Takoe a3oTduKcanus U KaKue KHUBbIE OPIraHU3MBI CIOCOOHBI K 3TOMY nporeccy?

2)Kak Ha3bIBalOTCsI TpYIIIa TEHOB OaKTEepHid, KOTOPhIE KOHTPOJIUPYIOT HpoLiece a30TPUKcan?

3) Kakue npobaeMsl CTOSIT Iiepe]] FTeHHBIMH HHXEHEPaMH, CO3/IaI0IUMHU a30TQHUKCUPYIOLIHE PacTeHUs?

Pacmenusn-azomgurxcamopui

AzoTt¢ukcanus — npouece, B X0/1e KOTOPOro arMOC(EpHBIN a30T BOCCTaHABIMBACTCS B KIIETKAX J0 AaMMOHHS U 3aTEM
UCTIONBb3YyeTCs ISl CHHTe3a OeJKa M JAPYTMX OpraHu4eckux BemlecTB. K HEMY CHOCOOHBI TOJNBKO HEKOTOPBIE NMPOKAPUOTHI:
CHHE-3€JICHbIE «BOJIOPOCIINY, KITyOCHBKOBBIC OakTepuu, OOWTaloUIMe Ha KOpHsIX 0000BbIx pactenuit (pox Rhizobium),
cBOOOIHOXKMBYIIME OUBeHHBIE OakTepuu (po Azotobacter, pox Clostridium).

[epeHOC TeHOB CBSI3BIBaHHS aTMOC(EPHOT0 a30Ta M3 MPUPOAHBIX a30T(HUKCATOPOB B 3TAKOBBIC PACTCHHS M03BOJIIII
OBl PE3KO COKPATUTh MCIOJIb30BaHUE a30THBIX YI0OPEHHUH U 3aMETHO YMEHBIINTD CBSI3aHHOE C MX IIPUMEHEHUEM 3arps3HeHNe
OKpY’Karolleil Cpelibl, a TAK)KE CHU3UTh CTOMMOCTB CEbCKOXO03IHCTBEHHOM MPOTYKIUH.

OnHako TONYYCHHE PACTEHHMI, CIOCOOHBIX ycBamBaTh aTMOC(EpPHBIH a30T — 3amada OYEHb TPYIHAs, HOCKOJBKY
A30T(QUKCAMS — 3TO CJIOKHBIA MPOLECC, KOHTPOIUPYEMBIl y OakTepuil OOJBIINM YUCIOM TeHOB (OKoyio 15). DTH reHbl
nostyunid Hasauue Nif (ot anri. nitrogen fixation — pukcanus asora). 'eHHbIe MHXEHEPHI TPO/IETATH OONBIIYIO paboTy MO
M3YYCHHI0 MEXaHMU3MOB Tepenauu Nif-reHoB w3 GakTepHanbHOW KIETKH B pacTuTenbHyro. OMHAKO 1O CHX MOP OHH HE
JOOWITHCH HX HOPMAIBEHOTO (DYHKIIMOHUPOBAHHMS B KIETKaX PACTCHHIH.

[poGnemMoii Ha My TH CO3AaHMs a30TPUKCUPYIOLINX PACTEHHH CTalIO TO, YTO OHOJIOrHYecKas HUKcalus a30Ta TpedyeT
3HAYMTEIBHBIX PHEPTETUICCKUX 3aTPaT. B KiIeTKke 3TH pacxo.sl MOKPHIBAIOTCSA 3a cueT ruaponusa ATO. Bor moyemy ecnu B
KJIETKY JII0OOro opraHu3Ma, He IPUCIIOCOOJIEHHOTO NPHPOAOI Ul CBSI3bIBAHHMA a30Ta aTrMOC(epbl, IPOCTO BBECTH
HHUTPOT€HA3Y U 3aCTaBHUTh e¢ paboTaTh, TO 3TO HAPYIINUT SHEPTETUUCSCKUI OOMEH KJICTKH, ¥ Ta IMOTHOHET oT Henoctatka ATO.

Eme onna, nmoxxanyii, 6osee cepbe3Hasi TPYJHOCTh 3aKIIOYeHa B CBOMCTBaX caMoi HUTporeHasbl. Eciiv Ha3BaHHBIM
(epMeHT M30JMPOBaTh U3 (PUKCHPYIOLIEr0 a30T MHUKPOOPraHM3Ma, TO OH OBICTPO TEpSiET CBOK aKTUBHOCTB, OTPABISSACH»
KHCIIOpOJIoM Bo3yxa. ClieJoBaTeibHO, €CITH JAaXe W MepeHecTH Nif-reHbl B pacTUTENbHBIC KIETKH, KOTOPHIE B OTJIHYHE OT
NPUPOJHBIX a30T(GUKCATOPOB HE YMEIOT 3allUIATh HUTPOI'€HA3y OT KHUCJIOPOJa, TO OHM IPHOOPETYT JIHIIb HEaKTHBHBIN
(depMeHT.

U, HakoHell, TeHHBIC HHXKEHEPHI BCTPETHIINCH C MIPOOJIEMOA, CYIIHOCTh KOTOPOH COCTOUT B TOM, YTO HOHBI aMMOHHUS,
obpasyronyecs pH BOCCTAHOBJICHHUH a30Ta, JOJDKHBI CPa3y jK€ HCIIOJIB30BAThCS OPYIHMH (PEpPMEHTATHBHBIMU CHCTEMaMH.
Ecnu ke OHM HakamjMBalOTCS B KIETKE B CIMIIKOM OOJBLIMX KOJIMYECTBAaX, TO OMOCHHTE3 HUTPOreHa3bl 00paTuMo
NOABIISETCS. DTOT MEXaHU3M MO3BOJISIET KJIETKAaM MHOTUX (DPUKCHPYIOIIUX a30T MUKPOOPTaHU3MOB CBSA3BIBATh POBHO CTOJILKO
aTMOC(EPHOT0 a30Ta, CKOJBKO UM HEOOXOIMMO ISl BHYTPEHHEIrO HCIIONb30BaHHA. IIPOAYKT peakLuy, HAKOIUICHHBIH B
JIOCTATOYHOM KOJIMYECTBE, OBICTPO OCTAHABJIMBAET MPOTEKAHUE PEaKIIMi, T03TOMY HOHOB aMMOHHS B KJIETKE BCET/1a CTOJIBKO,
CKOJIbKO HEOOXOJMMO M J10cTaTouHO. OUeBHIHO, YTO JUIS CBEPXIPOAYKIMU «CBSI3aHHOTO a30Ta» KIETKH C TaKOH CHCTEeMOi
PEryJSILUKA HET CMBICIIA HCIIOJIb30BAaTh.

HecMmoTpst Ha TO, 4TO HEKOTOPBIE U3 HA3BaHHBIX TPYAHOCTEH yKe YCIENIHO MPEOJ0JICHbI, OKOHYATEIBHOE PELICHHE
npoOIeMbl, CBI3aHHOU C CO3IaHUEM PACTEHHH, CIIOCOOHBIX K a30T(HKCAINH, TO-NPEKHEMY OCTaeTCs IEJIOM Oy IyIIero.

(ITo marepuanam crateu: HoBukosa T.A. ['eHHas nHxeHepus pacteHuit / buomorus B mxomne. — 2004. — Ne 3.)

Kpurepun oneHku

[NonsTre azordukcanms — 1 damn

XapakTepucTHKa TeHOB, OTBEYAIOIINX 3a Mporecc — 1 Gar

XapakTepucTuka npoodisieM a30THUKCHPYIOIUX pacTeHni — 3 Oaa

MakcumarnbHOe KOJIMYeCTBO OaIoB — 5 OanioB

3amanue 3.

PazpaboTaiiTe KpaTKyl0 MporpaMMmy OJJIEKTHBHOTO Kypca mias ydammxcs 10 kmacca mo Teme «OCHOBBI
OMOTEXHOJIOTUMY». YKaXKHTE:

®  [IeIb ¥ OCHOBHBIE 33/1a41 Kypca

Crpannna 5 u3 14



(DOHI[ OLICHOYHBIX CPEACTB IJIA MPOBCACHUA HpOMe)KyTO‘IHOﬁ aTTeCTaluu

e TmepedeHb 5-6 TeM Kypca,
®  METOJbI U3YYCHHUS,
e (opMbI U3ydeHHUSL.
Kpurepun oneHku
dopmynupoBKa e 1 3a1a4d Kypea — 1 6an
XapakTepucTHKa U3y4aeMbIX TeM Kypca — 2 Oaa
YkazaHue BUIOB METOI0B — 1 Gasut
VYkazanue popm pabotsr — 1 Gamn
MaxcumanbHOe KOTMYECTBO 0aioB — 5 6amios
3ananue 4.
[Ipoananu3upyiTe pUCYHOK M OTBETHTE Ha CIEAYIOIIHE BOIIPOCHI:
1) Kakue cTpaHBI BEIpAIIMBAIOT TeHHO-MOAU(DUIINPOBAHHBIE PACTCHHS?
2) KakoBa o0mias ruromans (B MITH. Ta), 3aHIMaeMas 1oJ| BeIpaniuBanne I M-pacteHuii?
3) Kakne 'M-pacTeHns BEIpAIIMBAIOT B 3THUX CTPaHax?
4) Kakoe n3 'M-pacTenuii TUIupyeT B CIIHCKE BBIPANIMBACMBIX PACTCHUI W B KAaKUX OTPACIAX IPOMU3BOJICTBA €r0
TIPUMEHSIOT?

Nugepsbi no sbipawusanuto FMO

CmpaHb! ¢ HAUBOABWUMU NAOWAYAMU NOY BLIPAWUBAHUE 28HHO-
MoguduuUpPOBAHHLIX pacmenull, 2015

Maowagb, MAH 2a % om BbipawuBaeMbiX B Mupe I'M_-kyl\bmyp
70,9 £1 '
OCMUAbHBIE :

-t

44,2
24,5 g“'_‘fi’l“
11,6 11
I l XAONOK O

CIUA' Bposuaus Apeesmuna Mkgus| Kanaga o
WCTOMHIK: ISAAA

Kpurepun oneHku:

YkazaHue cTpaH, BeIpamuBaommx [ M-kyneTypsl — 1 6amr

Yka3zaHue III0IIaH, 3aHATON 1O/ BEIpamuBaHue — 1 Oamn

VYkazanue ['M-pactennii — 1 6amn

Ykazanue nuaupyromero I'M-pacteHus 1 oTpaciel ero npuMeHeHus — 2 6amia
MakcumainbHOe KOJIMYECTBO OaIOB — 5 0ansioB

O1eHOYHBIN JIUCT K TUIOBBIM 33aJaHUAM (MOJEIHHBIE OTBETHI):

1 BapmaHT.

3amanue 1 - Tect (21 6amn)
Biok A.

1-r 15-8
2-0 16-6
3-8 17—-a
4-8 18 —B
5-r 19-r
6-r 20-r
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(DOHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

7-06 21 -a

8-06 22 -0

9-a 23 -8

10-8 24-6

11-a 25—-B

12-7 26 -1

13-8 27 —a

14-8 28 -0

b1-0,B,T B 5 - mpoTtommact
bB2-a,B, T B 6 - xnon

B3 — TpancrenHsIif (reHHOMOIU(PHUIINPOBAHHEII) b 7 - mopdorenes
b 4 — BepMHUKYIFTBHpPOBaHHE b 8 - umMmoOmITI30BaHHBIE

Kputepun ouenku: 40 6ammos

3amanue 2.
[onsTre azotdukcanms — 1 damn

Aaomdmkcauuﬂ — npoyecc, 6 xooe Komopoeco amMocd)epruZ azom 60CCMAHABIUBAEICS 8 KIEMKAX 00 AMMOHUS U

XapakTepucTHKa 'eHOB, OTBEUAIOIIUX 3a Iporecc — | 6ann

3amem UCHONb3YeMcsa OAs CuHmesa 6eika u Opyeux opeanuueckux eewjecms. K Hemy cnocobHvi monvko Hekomopuie
NpOKApUOmul: CUHe-3eleHble «8000pOCauy, KiybeHbKogble baxkmepuu, obumarowue Ha KOpHAX 00008bIX pacmeHul (poo
Rhizobium), ceoboonooscusywue nousennvie baxmepuu (poo Azotobacter, poo Clostridium).

Asom@pukcayusi — smo npoyecc, KOHmpoaupyemuvlii y 6axmepuil OOJbUWUM YUCIOM 2eH08 (0KolI0 15). Dmu 2eHvl

noayuunu nazeanue Nif (om anen. nitrogen fixation — gpuxcayus azoma).

XapakTepucTuka npoodisieM a30THUKCHPYIOIIMX pacTeHni — 3 Oaa

A) Ilpoyecc cummesa - 5mo 3HepPeO3aMPAMHbIL NPOYECc, NOIMOMY eclu 8 PACHMUMENbHYIO KIemKy 68ecmu

neoocmamra ATD.

HUmMpoeceHnasy u 3acmaeums ee pa60mamb, mo Smo Hapywium 3Hepzemultea<uﬁ obmen Knemku, u ma nozubnem om

bB) Kucnopoo, komopvie pacmenus 8vioensirom 6 pe3yaivmame oomocunmesa uHeUOUpyem oelicmeaue HUmpO2eHasbl.

B) Haxonnenue uonos amMmonus 8 Kiemke 6 CIUUKOM DOIbUUX KOIULECMEax nooasisem Ouocurnmes HUMpO2ceHas3vl.

3aganue 3.
®dopmynupoBKa el 1 33134 Kypca — 1 6amt
Lenv: nosnakomume ¢ OCHOBHbIMU HANPABIEHUAMU OUOMEXHOL02UU

3aoauu: U3yuumos acneKkmovl 2EHHOU U KeMOYHOLL UHIICEHEPUU, NOZHAKOMUMb C NPAKMUYECKUMU C8EPULEHUAMU IMUX

XapakTepucTHKa U3y9aeMBIX TeM Kypca — 2 bana

Tennas unoicenepus

Knemounas unscenepus

Ipousso0cmeo amunokuciom, GUMAMUHO8, hepMeHmos

Buomexnonoeus 6 nuwesoti npomvlunenHocmu

Dkonozuyeckas OuomexHoro2us

3nauenue buomexHonO2UMECKUX UCCTEO0BAHUL 0TI MEOUYUHBL U 300P0BbSI YE08EKA
Vka3zanue BUIOB METOIOB — 1 Oant

Crogecuvie (nexyus, obvicHeHue, pacckas, beceoa)

Haensionvie (Oemoncmpayusi onvlmos, 0eMOHCMPayusi Npe3eHmayuil u sUu0eoPuibmos)
Ipaxmuueckue (paboma ¢ ucmouHUKAMU UHGOpMayuLL)

VYkazanue popm pabotsr (1 Oam)

Ypox, sxckypcus, cemunap, npaxmuueckoe 3auamue, 0OMAwHsAAL paboma, 3ayemn.
3amanue 4.

VYka3zaHnue cTpaH, Bolpamusaonmx [’ M-KkyneTypsl — 1 6asmn

CLA, bpasunus, Apeenmuna, Unous, Kanaoa

YkazaHue IUIOIIaaH, 3aHATOH O] BeIpanBanue — 1 6amr

162,2 man. 2ca

Vxazanue ['M-pacrennii — 1 6amn

Cos, KyKypy3a, X10NYamHUK, KaHOIA

VYxazanue nuaupytomero ['M-pactenus u otpaciei ero npumMeHeHus — 2 6aia

HanpagieHuti 8 GUOMEXHONO2UU, PACCMOMPENb C8epuleHUs: OUOMEXHOIO2UU 8 NPOU3BO0CHEe NPOOYKMOE RUMAHUSL, KOPMOE,
8 oxpame oxkpydcarowel cpeovi.
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q)OHI[ OLEHOYHBIX CPEACTB JId IIPOBEACHUSA HpOMe)KyTO‘IHOﬁ aTTeCTanuu

Cosa (51%), npumensemca npu npou38o0cmae Kopmos 0Jis HCUBOMHBIX U NPOOYKMO8 NUMAHUS 015 Yel08eKd (MACHbIe
U MOJOYHBIE NPOOYKMbL, CAAO0CTNU)

BapuanT 2
3amanue 1 - Tect
Yacts A.
OTBeThTE HA BOMPOCHI TECTA, BHIOPAB OJMH BEPHBIA OTBET U3 YCTHIPEX MPEJIOKCHHBIX.
1.Kakue opraHu3Mmel SIBISIOTCS 0ObEKTaMH HOBEHUIIICH OMOTEXHOJIOTHY:

A) 4ernoBexk, B) xxuBoTHEIE,

b) pacrenus, I') rerno-mMonuIpoBaHHbIE?

2.Kaxkoii MeToz UCTIONB3yeT OMOTEXHOJIOTHS ISl TIOJTyYEeHHS YeJIOBEUECKOT0 HHCYIIHHA!

A) TeHHas HHXXEHEepUs, B) muxpoOuonoruueckuil cunres,

b) knerounas unxenepus, I') sMOproHaNBHBIH?

3.Kakoe HanpasieHre OHOTEXHOJIOTHH ITOIPAa3yMEBAET MOIyUeHNE OHOIIOTHIECKUX CPEICTB 3aIIUThI PACTCHUI:
A) MenunuHa, B) skonorws,

B) cenbckoe X03sCTBO, I') numieBast MpOMBIIIIICHHOCTD?

4.Kak Ha3pIBatoTCA (pEpMEHTHI, KOTOPBIEC IPUMEHSIOTCS B TEHHOM WHXXEHEPHH [UIS MOIYYIEHHS INIKHX KOHILIOB» y
rereponornussix JJHK:

A) pecTpHKTa3Hl, B) nmmoOmim30BaHHEIE,

b) muraser, I') mykieassr?

5.Yt0 npeanonaraet nporecc THOPUAN3AIIHN TIPH EPECATKE TEHOB!

A) cunre3 JIHK na u-PHK,

B) cuntes u-PHK na JIHK,

B) BcTpauBaHue reHa B Iu1a3MuLy,

I') BcTpanBanne peKOMOMHAHTHOM IIJIa3MUABI B OaKTEPHIO?

6.Kakoii MeToa mosTyueHusl TPAaHCTCHHBIX pacTeHU mpenosiaraetT HanbuieHne JJHK Ha Metamnndeckue 4acTUIbl U
00CTpen KIEeTKH:

A) snerpomnopanus, B) MukponHBEKITNH,

b) 6ammucTurka, I') 3apaxenue?

7.Kakoe HampaBieHHE B IIOJYYEHHHM TPAHCTCHHBIX pPACTEHHH MpEAIoiaraeT IOBBIICHHE YCTONYMBOCTH K
OaKTepHaIbHBIM U TPHOKOBBIM MH(DEKIIHSM:

A) ycTOHYNBOCTD K aDHOTHYECKNM CTpeccam,

B) ycTOWYMBOCTh K MHCEKTHIIHIAM,

B) ycTroumBOCTE K repOnmaaM,

I') ycroitamBOCTH K (huTOmaTOreHam?

8.Kak Ha3pIBaeTcs HampaBlieHWE TeHHOW HHXXEHEPHUH B MEIUIMHE, MPEAIoaraioliee JICUeHHEe HacJIeACTBEHHBIX
3a00JICBaHUN:

A) TpaHCIUTaHTOJOTHA, B) onkonorus?

Bb) ummyHOMOTHSA, I') renorepanms?

9.YT0 MpOMCXOANT C paCTUTENBHBIMH KIETKaMH, TOMEIICHHBIMU Ha MUTATEILHYIO CPEY:

A) TepsIOT CBOIO CIIEIMAIN3ALINIO,

B) TepstoT cnocoOHOCTh K pa3MHOXKEHHIO,

B) nepecrarot pactu,

I') 06pa3yroT ypoIuBbIE CTPYKTYPHI?

10.Kakoe cBOIMCTBO KJIETKH B KYJIbType MO3BOJISIET PeaM30BaTh HACIEACTBEHHYIO HH)OPMALHIO:

A) HacleJCTBEHHOCTb, B) TOoTHIIOTEHTHOCTS,

b) usmMen4nBocTS, I') reneTnyeckast TeTEPOTeHHO CTh?

11. Kakoit MeTo[ mosTydeHHsI TPAHCTEHHBIX OPIaHU3MOB XapaKTepeH Kak JUIsl paCTeHHH, TaK U AJIS )KUBOTHBIX:
A) G6amnmucruka, B) muxpounnsexuus JJHK,

B) ucnons3zoBanue arpodakTepuy, I') anexkrponopauns MmeMOpaHsi?

12.Kak Ha3bpIBaeTCs KJIeTKa C IByMsl pa3HOPOIHBIMH SIIPAMU:

A) CUHKapHOH, B) sm6puoH,

B) rerepoxapuos, I') xumepa?

13.Kakoe cBOICTBO KaJUTyCHBIX KJIETOK XapaKTEepU3yeTCsl HAIMYUEM KJICTOK B Pa3HBIX CTaJIUIX POCTa:
A) reHeTHYecKasi FeTepOTreHHOCTb, B) ropMoHOHE3aBHCHUMOCTS,

B) dpusmonornueckas aCHHXpOHHOCTS, I') ToTnmoTeHTHOCTH?

14 Kaxotii ctoco6 B )KHBOTHOBOJICTBE ITO/IPa3yMEBaeT Pa3BUTHE OCOOH M3 JBYX Pa3IMIHBIX OIaCTOMEpOB:

Crpannna 8 u3 14



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

A) onmyueHue Xxumep, B) knmonupoBanwue,

B) nony4enue GIM3HEIOB, I') tpancrnanTauus?

15.Kakas otpacib MeqULIMHBI HauboJiee YCIEIHO IPUMEHSET CTBOJIOBBIC KIICTKH ISl JICUCHUSL:
A) opronenus, B) nesponorus,

b) xapnuonorus, I') romeonatus?

16. Kakoe BemiecTBo criocoOCTBYET aaNTaliK KIETOK K HU3KUM TEMIIEpaTypaM Ipy 3aMOpPaKUBaHUH U Ha3bIBACTCS
TOPMOHOM CTpecca:

A) rnuuepuH, B) sTunenrnukosns,

b) nuHonesas kucnora, I') abcumszoBas kucnora?

17.Yrto Takoe rubpugomMa:

A) XuMepHasl MOJIeKyJIa,

B) comaTmueckuii rubpu,

B) rubpuz nro0bIX KIETOK,

I') rubpua nrmMormTa i OIryX0neBoOH KISTKH?

18.Kaxue mpoayKThl MeTab0In3Ma 3aHIMAaIOT IIEPBOE MECTO TT0 0OBEMY TIPOU3BOICTBA!

A) pepmeHTHI, B) anTubmnoTHKH,

b) BuTamMuHbI, I') aMrHOKHCITOTHI?

19.Kaxue opraHu3MBI SBJISFOTCS HEOTPaHHYCHHBIM UCTOYHUKOM IS IOTY9IeHUS (PepPMEHTOB:

A) )KUBOTHBIC M HX JKEIIE3bl, B) pacTeHus B onpenenceHHOM (a3e pocra,

B) Muxpoopranms3mel, I') Bupycor?

20.Kaxkoii MmeToa umMmmoomm3amu GpepMerTa nojaepxkusaet ero 100% akTUBHOCTS:

A) KOBaJICHTHOE CBSI3bIBAHHE, B) unkancynupoBanue,

b) ancopOuus, I') BritoueHue B reib?

21.Kaxkoii OMOTeXHOJIOTHYECKHUI TPOIIECC MPOUCXOIUT MPH YUACTHU IPOAOKEH:

A) cunocoBaHue KOPMOB, B) nuBoBapenue,

b) kBamenwue, I') ceipoBapenue?

22 Kakue npoyKThl )KH3HEIEATEIbHOCTH MUKPOOPTaHU3MOB ITPUMEHSIOT B MEULIMHE [l TECTUPOBAHUS TATOJIOTUH
OpraHoOB:

A) BUTaMUHBI, B) antubnoruku,

B) crepounsl, I') pepmentsI?

23.Kakue opraHu3Mbl He IPUMEHSIOTCS TS IIPOU3BOICTBA OHoNpenapaToB (00phda ¢ HACCKOMBIMU-BPEIUTCIISIMHI):

A) ciopoBble 6aKTepuu, B) nuisimouHsie rpuoOBI,

B) Muxpockommieckue TpuosL, I') myckapauHHBIH TPUO?

24 Kaxoii BUJ 3arps3HEHUS CTOYHBIX BOJI BBI3BIBAIOT OTXOIBI MTUIEBOW MPOMBIIIICHHOCTH:

A) pannoakTHUBHOE, B) Mexannueckoe,

B) 6uonoruveckoe, I') xumugeckoe?

25.Kakue opraHu3Mbl HEIOCPEICTBEHHO Pa3iaraloT OPraHUKY B a9POTCHKE:

A) Gakrepuw, B) omHOKIIETOUHBIE BOJOPOCIH,

B) cune-3enensre BomopocH, I') omHOKIIETOYHBIE )KUBOTHBIE?

26.Kakoii npoJyKT He SIBJISIETCS TOOOYHBIM IPH ITPOMBIIUICHHOW TIepepadOTKe TBEPAbIX OTXOI0B:

A) nupokapOoH, B) 6uorymyec,

b) kommocr, I') roprouwii ra3?

27.B deM 3aKIII0YaCTCS IKOJOTHYECKOe 3HAUCHUE MTOTyYeHHs Ororasa:
A) mosryueHre UCTOYHUKA SHEPTUH,

B) yrunu3zamms oTXo10B,

B) npumenenne rasa uist o00orpeBa TETIIHIL,

I') monmy4yenue Merana aist Hy K XUMAHU?

28. Kakas yctaHOBKa ISl OYNCTKH BO3/yXa ITOIpa3yMeBaeT NpHUMEHEHHEe NMMOOMIN30BAaHHBIX MUKPOOPTaHU3MOB!
A) 6uockpy0606ep,

B) 6uocencop,

B) onopunstp,

I') 6uopeakTop ¢ OMBIBa€MBIM ci10eM?

Yacts b.

W3 mpetoskeHHBIX OTBETOB BEIOEPUTE TPH BEPHBIX:

1.Kakue mporeccsl COCTaBISAIOT MEXaHU3M T€HHON MH)KCHEPHUH:

A) perumukarms JJTHK,

b) pexomOunamus JJHK-rena u miaazmumsl,
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B) BBeneHne peKOMOMHAHTHOH TIa3MHIBI B OAKTEPHIO,

I') crnaiicunr,

[1) BeIpalimBaHue ia3MuIsl B KYJIbTYpY,

E) MonexysipHOE KJIOHMpOBaHNWE PEKOMOMHAHTHOW TIa3MUAbI?

2.KakoBo 3HaueHue duorymyca:

A) ancopOupyeT COH TAKEITBIX METAIUIOB,

B) HeliTpanuzyet 3arpsi3HEHHE OYBEI,

B) noBeiaer miogopoaue,

I') yHUYTOXAET COPHIKH,

J1) morrmaeT 6y(hepHOCTD OYBHI,

E) ymy4maeT BomonpoHHIIaeMoCTb?

3aKOHYHTE TIPEIIOKECHUS.

3.0OpranmM-Mo3anK, 00pa30BaHHBIN ITyTEM CIIHSIHUSA 0JIACTOMEPOB ABYX Pa3HBIX BU/IOB, HA3BIBACTCA ... . ...

4 Merto[ repeHoca TeHOB B PaCTUTENBHYIO KiIeTKy ¢ momomrsio JJHK-mmymku, Ha3eiBaerces ..............

5.Kombuesre momekynsl JIHK GakTepuambHOTO TNPOUCXOXKICHHSA, CIIOCOOHBIE AaBTOHOMHO CYIIECTBOBATH;
HCTIONB3YIOTCS B OMOTEXHOJIOTHH KaK «TTOBO3KH», HA3BIBAFOTCS .eueueeenene...

6.BemecTBo, cocrosimiee M3 METaHa, YIIEKHCIOTO Tra3a M CEpOBOIOPOAA, SBIIOLIEECS MPOLYKTOM aHA’POOHOTO
Pas3JIOKEHUsI OTXO/I0B, Ha3bIBACTCS .............

7.CriocoOHOCTB KJIETKH Peal30BaTh 3aJI0KEHHYIO B HEll TeHETHYECKYI0 HHYOPMALINIO, HA3BIBACTCH ...eueevee.......

8.BemecTBa, KOTOpble HEOOXOAMMBI U POCTAa M Pa3BUTHSA CaMOM KIJICTKH, CHHTE3HPYIOTCA B HEH B OONBIINX
KOJIMYEeCTBaX, HAa3bIBAIOTCH ......

3amanue 2.

[Ipoananu3upyiite TEKCT U OTBETHTE Ha CJIEAYIOIINE BOMPOCHI:

1) B kakux oTpacisix HaydHOH M IPON3BOJCTBEHHOM Cephl HAILIO MPAKTHIECKOE IPUMEHEHHE TaKOE HAIIPABIICHHE
OMOTEXHOJIOTUH KaK KYJIbTypa KIETOK BBICIIUX PACTCHHN?

2) Kak ¢ momoI1pro MeTofia KyJIbTYphI KIeTOK U TKaHEH MOXHO COXPAaHHUTh PEKUE U UCUE3aIOIINe BUIbl pACTCHUN?

3) Kak MeTogoM aHaporeHe3a nojay4yaroT TOMO3UTOTHBIE PacTeHuUs?

4) KakoBo mpakTU4ecKoe 3HaYeHHE KIIOHAJIbHOTO MUKPOPa3MHOKEHUS pacTeHUN?

5) B 4em 3aximodaeTcst MpakTHUECKOEe 3HAUEHHE COMATHUECKOI rHOpun3anuu?

IIpakTH4YecKoe NpUMeHeHHe KYJIbTYPhI KJI€TOK BBICIIMX pacTeHHit

Jxonozus. B Hacrosmiee BpeMs MHOTHE BUABI PACTCHUH MCUE3NH € JIMIA 3€MJIM, MHOTHE HaXOJATCA Ha TPaHU
ucuesHoBenus. KynbTypa kinetok — 3¢h(heKTHBHOE CPEICTBO COXPAaHCHUS TCHO(POHIA BHU/IA, @ TAKKE YHUKATBHBIX TCHOTHITIOB
HITAMMOB-NIPOYIIEeHTOB. CylllecTBYeT HECKOJBbKO CIHOCOOOB coxpaHeHHs (GeHOTHNOB. KieTku «BHE OpraHu3ma» MOXKHO
COXpaHATh KaK B JKMBOH IEpecajoyHON KOJJIEKIWH, TaK W JETMOHUPOBATh (XPAaHUTh) WX NIPH HU3KUX M CBEPXHHU3KHX
TeMmIepaTypax (B )KHIKOM a30Te).

B Otnene 6uonornn knetku u OmotexHoiormn MOP PAH naxommtes Beepoccuiickas KOMISKIUS KICTOYHBIX
KyJNbTyp BBICHIMX PAacCTEeHHH, B KOTOPOH JeNOHHPOBaHO OKonO 100 pa3iaMyHBIX PacTUTENBHBIX OOBEKTOB (KaJUTyCHBIE H
CYCHEH3MOHHBIE KYJIbTYPBI KJIETOK). OHAKO B CHITy OCOOEHHOCTEH KYIbTYPHI KJIETOK KaK OMOJIOT MUECKOI CHCTEMBI (BBICOKAs
TeTEepOreHHOCTh M JAaOMIBHOCTh) TaKOW CHOCOO coxpaHeHWs reHooHIa He Bcerja HagexeH. [opasno sddexTtuBHee
COXpaHsTh 0OBEKTHI iN VIitro B )XKHAKOM a30Te MPH CBEPXHM3KHX Temmnepatypax (—196°C). Takoit cioco6 XpaHeHHs MOy IH
Ha3BaHHE KPUOCOXPAHEHMS, WIIN KPHOKOHCEPBAIUH.

B pacmenuesodcmee xyipTypa KIETOK B KA4ECTBE HHCTPYMEHTa HCIIONIB3YETCs JaBHO, 3 ()EKTUBHO U B Pa3IMYHBIX
ACTIEKTaX.

Hcnons3oBanue KyIbTUBHPYEMBIX KJICTOK B CEJICKIHH.

MeToabl KYTETUBUPOBAHU KJIETOK M TKaHEH pacTeHHit in Vitro mpuMeHsIoTCs Kak AJisi HOBBILEHUs 2)(HEeKTHBHOCTH
TPAIMILMOHHBIX CIIOCOOOB CEJICKINH, TaK W JUIS BHITIOJIHEHHS 337124, KOTOPbIE HE MOTYT OBITh PEIIEHBI CTAaHAAPTHBIM ITyTEM.
ITpu ruOpuau3amu U3-3a cerperanuu (OTAeNeHNs) TeHOTHIIOB B F» MoydaeTcst reTeporeHHas MOy, COCTOsmAs U3
pacTeHH#, y KOTOPBIX MHTEpECYIOIINe CEeJIeKIIMOHEepa NPU3HAKM BBIPAXEHBI B PAa3HOM CTENEHH M I0-Pa3sHOMY
CKOMOWMHHMPOBAHBI C JIPYTMMHU MpHU3HaKaMy. Meurta J1ro0oro cejaeKnuoHepa — UMETh Julsi pabOThI ITOJTHOCTHI0 TOMO3HIOTHOE
pacTeHue, B 3TOM CIy4dae B TOKOJICHHSX HE OyIeT MPOMUCXOAWTH PACIICINICHHWS M CEIEKIMOHHBIA IPOILECC CYIIECTBEHHO
COKpATHUTCH.

B 1964 r. unawmiickue uccremoBarend C. 'yxa m C. MaremBapu OTKPBUIM BO3MOXHOCTH TOMydYeHHs in Vitro
TaluIONJIOB IIPU KYJIBTHBUPOBAHUM TBUILHUKOB HAa HMCKYCCTBEHHBIX INHTATENBLHBIX CpeAax C jo0aBlieHHWEM TOpPMOHOB. B
JlaNbHEHIIeM NIPU YIBOEHUH YHCIIa XPOMOCOM, TPOMCXO/ISIIEM CIIOHTAaHHO MM MHYLIMPOBAaHHOM 00pabOTKON KOJIXHIIMHOM,
BO3HHUKAIOT TOMO3HUTOTHBIE TUIUIONTHBIE PACTEHHS, KOTOPhIE IepeIaloT CBOM IIPU3HAKH IIOTOMCTBY 0€3 paciieruieHus. Takum
00pa3oM, UCTIONIB3YS C IIETIbI0 MOMYYCHHNS TaIlION0B MBUTEHIKH THOPHIOB F1, MOXXHO MOTydaTh CTa0WIBHBIC TUHUU Ha 3—4
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roga ObICTpee, YeM IpU TpaJuIHUOHHOM crocobe. IIporecc momydeHUss pacTeHU W3 TBUIbIBI Ha3BaH AHOPOZEHE30M.
BriocneactBun ObliM 1OJOOpaHBI YCJIOBHSL CO3JaHMS TaIUIOMJHBIX PACTCHHH M M3 CEMA3a4aTKOB (HEOILUIOJOTBOPEHHBIX
3apoabinieii). Takoii crioco0® Mpou3BOJICTBA IAIUIONIHBIX PACTEHHUH MOJY4HII Ha3BaHUE CUHOZEHE3.

Brictpoe u 3dpekTHBHOE pa3MHOXKEHHUE LIEHHBIX TE€HOTHIIOB.

[ocne oTOopa ynayHbIX T€HOTHIIOB BCTAET HpOOJieMa X COXpAaHEHHUs M aKTUBHOIO pasMHOXeHHs. Ha ocHoBaHum
M3YYCHHUS DKCIICPUMEHTANIRHOTO MopdoreHesa in Vitro cosmaHa TEXHOJOTHS KIOHATLHOIO MUKPOPAa3MHOKCHHS PACTCHHI,
KOTOpas BO MHOTHX CTpaHax cTaja yke KOoMMepdeckod. KioHampHOE pa3MHOXKEHHE — Pa3HOBHUAHOCTH BETETATHBHOTO
Pa3MHOYKEHHS C HCIIOJb30BAaHHEM TeXHHKH iN Vitro. OHO mpuMeHseTcs il OBICTPOrO MONyYeHUsI GONBLIIOTO KONHYESCTBA
pacTeHuil, UASHTHYHBIX UCXOJHBIM.

IIpeumMyiiecTBO KJIOHATBHOTO MUKPOPA3MHOXKEHHS IO CPAaBHEHUIO C TPaAULIMOHHBIMU METOJaMM 3aKIHouaeTcs B
3HAYUTEJIBHO 00JIee BEICOKOM K03 duunenTe pasMHokeHus1. [Ipu KJIoHaIbHOM MUKPOpPa3MHOXKEHHH MOXHO nosry4ats 10 100
TBIC. PAacTEHWH B TOJ, TOT/Ia KaK Ipu OOBIYHOM pa3sMHOkeHHH — 5—100 pacTeHmii 3a TOT ke CcpokK. MUHHATIOpH3aIUs
Pa3MHOXEHUS SKOHOMUT IUIOINAAM, 3aHAThIE MATOUYHBIMH M Pa3MHOXKaeMBIMHM DPACTEHHUAMH; B MHUKPOPAa3MHOXEHHH U
YKOPEHEHUH y4acTBYIOT T€ PAaCTEHHUs, KOTOPBIE COBCEM HE Pa3MHOKAIOTCS WM TIJIOXO Pa3MHOXKAIOTCSI OOBIYHBIM CIIOCOOOM.

OueHb BaXKHO, YTO KJIIOHATbHOE MUKPOPA3MHOKEHUE YacTO COMPOBOXKIAETCS 03I0POBICHUEM PACTEHUIN OT HEMATO[
n OakTepHaJdbHBIX NATOr€HOB. B codeTaHmm ¢ TepMoTepamued M XUMHOTEpamueil METOJ KIOHAIBHOTO Pa3MHOXKEHHS
MIO3BOJISIET B 3HAYUTEIILHOM CTETICHN N30aBUTHCS M OT BUPYCOB, BUPOUIOB (MH()EKIIMOHHBIX TEHOB) X MUKOIIIIA3M.

Comartndeckas THOpUAN3ALINS.

B Tex ciyuasx, koraa MeToAaMu TPaAUIMOHHON CENEKIH HE YAAeTCS MOy IUTh THOPUAHBIE PACTEHNUS, IPUMEHSIOT
eIl OJIHY KJICTOYHYIO OMOTEXHOJIOTHIO — CIIUSIHUE U30JIMPOBAHHBIX IPOTOILIacToB. [IpoTomact npeacrapisier coOol KIETKY,
JIMILICHHYIO KJIETOYHOW CTeHKH. Pa3paboTaH psj NMpHEMOB, CIIOCOOCTBYIOLIMX CIHMSHHUIO IPOTOIUIACTOB, BBIICICHHBIX U3
pa3HbIX pacTeHHH. [ mOpuau3anuei mpoTOMIaCcTOB MOXKHO HOIYYUTh HE TOJBKO MEXBHAOBBIC, HO M MEXKPOIOBBIC THOPHIBI.
MeXBHIOBYIO COMaTHYECKYIO THOPHN3ALINIO, B YaCTHOCTH, UCIIOIB3YIOT IS IEPEHOCA T€HOB YCTONYMBOCTH U3 TUKHUX BHIOB
B KynbTypHble. Hampumep, ciausHHEM OPOTOILIACTOB COPTOBOTO KapTodess ¢ MpoTOIUIacTaMH JUKOro Buma Solatium
chacoense 8 UDP PAH mony4ueH coMaTrudeckuii ruOpu/I, MMEIOIIHIA Psil X035 HCTBEHHO BaXKHBIX NpU3HaKoB. B benopycckom
HUMU kaptodeneBoncTBa coMmaTndeckas ruOpuu3anys Oblia yCIEIIHO UCIIOIb30BaHa ISl IEPeHOCca MPU3HAKa YCTOHIYUBOCTH
K QutophTOopo3y OT IMKOro MekcukaHckoro Buma S.bulbocastanum k kymeTypHoMy copTy. IlocpeacTBoM ClMsHUS
MOPOTOILIACTOB xJopodmmiaedektHoro myranra S.tuberosum u amkux copros S.jamesii, S.bulbocastanum, S.carwensy
MIOJTyYCHBI PACTEHUS, B pa3HOH CTEIICHH 3KCIPECCUPYIOIHE IPU3HAKYA Ha3BAHHBIX (OPM.

(ITo marepuanam crateu: HocoB A.M. KyneTypa KIeTOK BBICIINX PACTEHHI: OT TEOpUH K IpakTuke // buonorus B
mikoste. — 2004, — Ne 5-6.)

Kpurepun oneHku

OTBeT Ha KaXIBIH BOMPOC OIICHHUBAET B | Gart

MakcnumanbHOe KOJIMYEeCTBO OaiioB — 5 OanioB

3aganue 3.

IIpoBeaute ananms copepkanus yaeoOHnka Cyxopykosa JI.H. O6mas 6uonorus. 10 ximacc: yue6. mis o0meodpa3os.
yapexaenuit: npopmisHbi ypoenb / JLH. Cyxopykora, B.C Kyumenko, T.® UepnsakoBckas — M.: [Ipocemenue, 2008. —
224 c. u BbIOEpUTE 3 TEMBI YpOKa, Ha KOTOPBIX BO3MOXHA NMPOQOPHUEHTAIMOHHAs paboTa 10 OMOTEXHOJIOTUH; TPEIIOKUTE
TIPUEMBI TaKOH pabOTHI.

Tema ypoka Conepxanue Bomnpocel, cBs3anHbie ¢ | Bo3moxHbie IIPUEMBI
6roTexHoIOTHEH npodopUEeHTALMOHHOM
paboTs!

Kpurepun onenkn

OTMeueHBI TeMBI 3-X YPOKOB U HX cojepkanue (2 Oasa)
OTMeueHbI BOIIPOCHI, CBSI3aHHBIE C OMOTEeXHONIOruen — 1 6an
‘YkazaHsl npreMbl TPoPOPHEHTANOHHON paboTH! (2 bana)
MakcumarnbHOe KOJIMYeCTBO OaIoB — 5 OanioB

3amanue 4.

IIpoanamu3upyiite TaONAIy U OTBETHTE HA CIICAYIOIINE BOTIPOCHL:

1)Kakwue nokazarenu O3BOJIIIOT CPABHUBATH MPOIIECCHl PEMEAHAINH U OnopemMeuanuu’?
2) Kakoe Bo3elicTBHE OKa3bIBACT HA TIOYBY pEMEIUAIMSI U OHMOpeMeTuaIius?

3) Kakoif u3 3THX METOJI0B OYUCTKH MTOYBBI OOJIee HAJICKEH H OYeMYy?

4) Kakne mpoIyKThl MOTYT 00pa30BEIBATHCS MIPU peMEIUAIH U OHOopeMearnanuu?

5?7 B 4eM OCTOMHCTBA W HEIOCTATKH OHOpEeMEIHaIlii?
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CpaBHeHHE METOOB peMeIHai 1 ONOopeMe A,
(ITpuknanHas skoduoTexHosorus. Yueonoe nocoodue: B 2 1. T.1 / A.E. Ky3nenos u ap. — M.: BUHOM. JlaGopaTopus

3HaHMH, 2012. — 629 c., C.599.)

Pemenquanus

TlokazaTenmn

Buopemenunanms

CraHnmapTHBIE  aHAIN3BL,
OJHO3HAYHBIN OTBET

JAIOIIHE

HCCJIGIIOB&HI/IG MIPUMEHUMOCTH
TCXHOJIOTHH OJIs1 OYHUCTKU
KOHKPETHOT'O MECTa 3arpA3HCHU

KoMmruiekcHble  MeXIUCHUILTHHAPHBIC
HCCIICIOBAHUS, TPEOYIONUE BHICOKOU
KBaJTU(PUKAIHA

O[[HOTPIHHI;IIZ METOJA OYUCTKH PA3HBIX
MECT 3arpsA3HCHUA

CTaHZ[apTI/I?)aHI/IS[ MPpUMCHCHU A
TCXHOJIOTUH

Kaxnaprit IIPOEKT
WMHIUBHUIyalbHOH pa3paboTKu

TpebyeT

XKectkoe: BBICOKHE TEMIEpaTyphl,

PacTBOPUTEIIN, I'a3bl U T.II.

Bo3snelicTBre Ha no4By

Msirkoe:  mobaBieHWe — MPHUPOIHBIX
CcyOCTpaToB, OHMOTCHHBIX 3JCMEHTOB,

MHKPOOPraHnu3MoB

Juu, Hepenu

Z[J'II/ITGJ'ILHOCTL OYHUCTKH

Mecstipl, ToABI

Beicokas;  Mamo  3aBHCHT  OT
0cOOEHHOCTE! MecTa 3arps3HeHHs

HanexxHocTh TeXHOJ0TrUH

Huskasi;  CHJIBHO  3aBHCHT  OT
0COOCHHOCTEH MecTa 3arps3HeHHS

CTOoMMOCTB CpETHETo MPOeKTa

60-90 % ot cTomMoCTH peMeanaIum

O6pa3oBanue OTIaCHBIX [ToTreHnmanpHAS HKOJIOTHYECKAS Bo3smoxxHO  00pa3oBaHWE  OIACHBIX
TIPOMEKYTOIHBIX MIPOIAYKTOB OITaCHOCTh MIPOAYKTOB HETIONHOW OMoIerpamanuu
HETIOJIHOTO Pa3JIoKEHUs 3arpsA3HEeHUS 3arpsi3HEHUs;  TpeOyeTcs  OlleHKa
BO3MOKHBIX MOCIIEICTBHI
WHTPOIYKIIMHA OPTaHU3MOB

Kpurepuu oneHnkn

OTBeT Ha KaXIBIH BOMPOC OIICHHUBAET B | Gart

MaxkcumanpHOEe KOJTHMYECTBO 0aioB — 5 0ammos

OICHOYHBIN JIUCT K TUIOBBIM 33aJaHUAM (MOJCIBHEIC OTBETHI):

2 BapHaHT.

3amanue 1 - Tect (21 Oamn)

Brnox A.

l1-r 15-a

2-a 16 —r

3-8 17-r

4-a 18—

5-B 19-6

6-0 20-0

7-r 21 -8B

8-r 22 —-r

9-a 23 —-B

10-8 24 —r

11-8 25—a

12-6 26 —B

13-6 27-0

14-a 28 —r

b1-6,B,¢e b 5 — mnazmu bl

bB2-8,1,¢ b 6 — Ouoras

b 3 — xumepa b 7 - ToTUnOTEHTHOCTH

b 4 — Obuonornyeckas 6amncTHKA b 8 — mepBuuHBIE METAOONMUTHI

Kpurepun orsetoB: 40 6anios

3ananue 2.

1) B kakux oTpacisx Hay4HOW M MPOM3BOJICTBEHHOH CQepbl HAILIO MPAaKTHYECKOEe NMPHUMEHEHHE TaKoe

HaIrpaBieHHe OMOTEXHOJIOTHH KaK KyJIbTypa KJIETOK BBICIINX PAaCTEHUH?
B skonoeuu u pacmenuesoocmase.
2) Kak ¢ moMomipio MeToa KyJIbTyphl KJIETOK M TKaHEH MOKHO COXPaHUTh PEJIKUE M MCUE3AI0IINE BHIbI

pacteHmit?
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Ienonuposarnue U008 pacmeHuil 6 8Ude KALYCA U CYCREHZUOHHBIX KYbMYp, OONOIHUMENbHO COXPAHUS UX 8 HCUOKOM
aszome (KpuokoHcepsayus,)

3) Kak MeTo0M aHaporeHesa morydaroT TOMO3UTOTHBIC PACTCHHUS?

Andpozenes npeononazaem noayuenue in VItro 2anioudos npu KyibmueuposaHuu NulIbHUKOE HA UCKYCCHEEHHbIX
NUMAMENbHBIX CPeoax ¢ 000asieHueM 20pMOH08. B danvHeliuem npu y080eHuU YUCia XPOMOCOM, NPOUCXOOSUEM CHOHMAHHO
UU UHOYYUPOBAHHOM 0OPADOMKOU KOJIXUYUHOM, BO3HUKAIOM 20MO3USOMHble OUNTIOUOHbIEe PACMEHUS, KOMOopble Nepeoarom
C8OU NPUHAKU NOMOMCMEY 0e3 pacujenyieHus..

4) KakoBo mpakTuueckoe 3Ha4eHHEe KIIOHATbHOTO MUKPOPA3MHOXKEHHUSI PACTCHHA?

[l KIOHATbHO2O MUKDOPA3MHOJICEHUST Xapakmeper 0ojiee 6blCOKUL KOIMDOuyuenm pasmMHONCEHUs pPACMeHUl,
MUHUAMIOPU3AYUSL NPOYecca U 0300pOsleHue pacmenutl (0c6000dcOeHUe UX Om OAKMEPUATbHBIX, GUPYCHbIX U 2PUOKOGBIX
uHpexyuii)

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

Comamuueckas eubpudusayusi npeonoiazaem NEPeHoc 2eH08 OUKOPACMYWUX DACMEHU 8 KYIbMmypHble NymeM
CIUAHUSL NPOMONIACIOE KIeMOK 9Mux pacmeHuil. Taxum o00pazom MOJCHO cOelamsb KyibmypHoe pacmeHue 0ofee

YCMOUYU8biM K (paxmopam cpeovi.

3ananue 3.
Tema ypoka Conepxanue Bonpocel, cBs3anHbie ¢ | Bo3amoxxHbIe TPUEMBI
OroTexXHOJIOTHEH pohOpUCHTAIIMOHHOMN
paboThl
Oxucnenue opeanuveckux | 1.Cywnocms npoyecca | Ilpoussodcmeo Orckypcus Ha Xxne603a800
seujecms. Tuxonus. | 6uor02UYeCK020 OKUCTEHUS | KUCTOMOIOUHBIX (nusosapennulil 3a600)
Bpoorcenue. 2. Anaspobnoe okucienue | npodykmos, OCHOBAHHOE HA

2NIOKO3bL:
a) enuKou3

0) MOJIOUHO-KUCTIO€
bpooicerue

8) cnupmogoe bpooicerue

MOJIOYHO-KUCIOM
bposicenuu  (npouzgoo0cmeo
cvipa)

Ipoussoocmeo npodykmos,
OCHOBAHHOE HA CRUPMOBOM
bposicenuu  (npouzgoo0cmeo
xneba, nuea, 6UHa)

3. /lsuoicenue baxmepuii
4.Pasmuodcenue 6axmeputl

JIeKapCMEEeHHbIX
npenapamos u 05 peueHus.
npobiem KoI02UU

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

2. Cmpoenue  knemok | naazmuo) npu

baxkmepuil. npousgoocmee

Tennas unoicenepus 1.3a0auu eennou | Ilpouzeoocmeo eenHo- | IIposedenue

umdICeHepuU UMDICEHEPHBIX OP2AHUBMOE | MeMamu4ecKo2o ypoka

2.Texnonoeust  noayuenus | I'enno-moougpuyuposanmvie | «cennas UMDICEHEPUSL:

2€HO8. npoOyKmbl docmudicenus u

3.3nauenue u npodaemuvt | I'ennass  umdicenepusi 6 | nepcnekmubobiy c

2EeHHOU UHIICeHepUU Meduyune npuUMeHeHueM MexHoN02UU
00yueHus 8
compyonuuecmee

Kpurepun onenkn

OTMedeHbI TeMBI 3-X YPOKOB U HX cojiepkaHue (2 6asa)
OTMeueHbI BOIIPOCHI, CBSI3aHHBIE C OMOTEXHOIOruen — 1 6an
‘YkazaHsl IpreMBbl TPo(POPUEHTALMOHHON paboTHI (2 Oana)

3aganue 4.

I)KaKI/Ie TMOKa3aTeJr MO3BOJIAKOT CPABHUBATL MPOLUCCCHI peEMEAUallu 1 6I/IOp€M€HI/IaIII/II/I?

Hccneoosanue npumenumocmu mexumonocuu Osi OYUCMKU KOHKPEMHO20 MeCmd 3a2psA3HeHUs; CMaHOapmu3ayust
NPUMEHEHUs. MeXHOIo2UY;, B030elcmeue HAd HOY8y, OIUMENIbHOCHb OYUCMKU, HAOEHCHOCMb MEXHOI02Ull, CMOUMOCHb
cpedHe20 npoexma, NOMeHYUAIbHAsl IKOA0SUYECKask ONACHOCHb

2) Kakoe Bo3neiicTBHE OKa3bIBaeT HA MOYBY peMenualus 1 OnopeMearanms?

Pemeouayus oxasvieaem scecmroe 8030elicmaue, m.K. NPUMeHAIOMCs 8bICOKUE MeMnepamypbl, pacmeopumeint, 2a3sl
u m.n. buopemeouayus oxazvigaem b6onee MsacKoe 8030elicmaue, m.K. 8 NoY8y 000asIsI0M NPUPOOHble Cybcmpamul, OuozeHHbvle
aneMenmbl, MUKPOOP2SAHUZMBI.

3) Kakoif u3 3THX METOZI0B OYMCTKH MTOYBHI O0JIee HaJIe)KeH U oYeMy?
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Fbonee nadescen cnocob pemeouayuu, m.K. UCHONb30BAHUE MEMNEPAMYPb, XUMUUECKUX BeUeCm8 YHUYMOodicaem
3azpsA3HeHUe HABEePHAKA.

4) Kakue npoykTsl MOTYyT 00pa30BBIBaThCS IIPH PEMEIUALIUK U OHOopeMeHalin?

Obpa3zosanie OnacHvX NPOMeENHCYMOYHbIX NPOOYKINOE HENOHO20 PA3NONACEHU 3A2PAIHEHUSA, 603MOICHO 00pa306aHLe
ONACHBIX NPOOYKMOE HENOTHO OU00ecpadayuy 3azpa3HeHUs.

5) B 4eMm ocTOMHCTBA U HElOCTaTKU OnopeMennannuu?

Hocmouncmea: oxazvisaem Oosiee Mackoe 8o30elicmaie Ha Nougy, 6ped OKpyicarujell cpede MUHUMAnbHYIL, boee
Oeuiesas cmoumMocmy nPOeKmd.

Heoocmamxku: npoyecc ouucmku modcem Oaumvca 200amMu, KAdXCOblll HPOeKm mpedyem UHOUBUOVATbHOU
Paspabomiu, 803MONCHO 00pA306aHUe ONACHBIX NPOOYKIOE HEeNoAHOU Ouodezpadayuu 3a2psA3HeHus; mpedyemcs oyeHkd
B03MOHCHBIX NOCAEOCMEULL UHIMPOOYKYUU OP2AHUSMOS.

ITepeBox HaOpaHHBIX OAIIIOB.

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

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

Meroaudeckue MaTepralibl, OIpeIelsIoIUe IPOoLeaAypy 1 KPUTEPUH OLICHUBAaHHS ChOPMUPOBAHHOCTH
KOMIIETEHIIUI NIPU IPOBEACHUU ITPOMEKYTOUHOH aTTecTaluu

3ayeT ¢ OLEHKOH MPOBOAUTCS YaCTUYHO MHUCEMEHHO

Ha ocHOBe THMOBBIX 3aJlaHUIl COCTaBISIETCA M0 2 BapHaHTa YK3aMEHAIIMOHHON paboTHI.

3aueTHBIC Pa0OTHI PACIICUATHIBAIOTCS 10 KOJTHYECTBY CTYICHTOB.

Bo Bpems 3auera CTYIEHTHI pacca)XMBaIOTCs 3a MapTy No oAHoMYy. Ilonmydaror pacnedarky ¢ 3aJaHUSIMU U YHUCThIE
JIUCTBI 1JI1 YEPHOBUKOB U OTBETOB.

CTyIeHThI MOTYT MOJIBH30BATHCS IIKOJIBFHBIMU YIeOHUKAMU.

Ha BrInosHeHHE 3a4eTHOM pabOThI OTBOAUTCS 3 aCTPOHOMHUYECKHX daca.

ITo ucTeueHnn BpeMeHU CTYICHTHI CAIOT MUCBMEHHBIN BapuaHT paboThl, KAYT, KOT/la MpenogaBaTeib MPOBEPHUT
TECT, Jlajlee OTBEYAIOT HA YTOUYHSIOIIKE BOIIPOCHI IIPENIOAABATENS 110 OCTAIbHBIM 33IaHUSM.

Bansl, mosryuyeHHbIE CTYZICHTOM Ha 3a4eTe C OLIEHKOH, CYMMHUPYIOTCS ¢ HaOpaHHBIMU paHee OajulaMH U IepEeBOASTCS
B UTOTOBYIO OLEHKY 110 AUCLHUILIMHE.

Crpannna 14 u3 14



