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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

INosicHuTenbHad 3amucka

®oHp oneHouHbIX cpeacTB (manee — DOC) ans NpoMexyTOUHOM arrecTaluu MO AUCLUIIMHE «BBeaeHue B
OMOTEXHOJIOTHIO» Pa3padOTaH B COOTBETCTBUH C (heiepallbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICLIETO
oOpazoBanust — OakaiaBpHat 10 HamnpaslieHHI0 oAroToBku 44.03.05 Ilexarornueckoe obpasoBanue (C IBYMs IMPOQHIIMU
MIOJITOTOBKH), YTBEP>KACHHOTO NprKa3zoM MuHUCTEpCTBa 00pa3oBanus 1 Hayku Poccuiickoit @enepaunu ot 22 despainst 2018
r. Ne 125, ocHOBHOW mpodeccroHanbHONH 00pa3oBaTeNbHONM Mporpammoit «buonorus» u «XuUMUs» € y4eToM TpeOOBaHUiA
npogeccruoHanpHOTO craHmapta «llemaror (memarormdeckas AEATENBHOCTH B cdepe INOMKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 00IIleT0, CpegHero o0mero o0pa3oBaHms) (BOCIHUTATENh, YIUTEIb)», YTBEPKISHHOTO MPHKa3oM MUHHCTEpCTBa
TpyZa U commaibHOi 3amuTsl Poccuiickoit @enepannu ot 18 okTsa6ps 2013 1. Ne 5441. (3apeructpupoBaH MUHHCTEPCTBOM
toctuimn  Poccutickoit @enepanmu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
mpuka3aMu MUHHCTEPCTBAa TpyAa M commanbHOW 3ammThl Poccumiickoit @enepamu ot 25 mexabps 2014 r. Ne 1115H
(3apeructpupoBad MuHucTepcTBOM tocThIK Poccuiickoit @enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
ot 5 asrycra 2016 r. Ne 4221 (3apeructpupoBad MunucrepctsoM roctuiuu Poccuiickoit @eneparun 23 asrycra 2016 r.,
peructpanoHHbIi Ne 43326).

Ilem) dOC JJ1A HpOMe)KyTO‘-IHOI‘/‘I ATTCCTAllUU — YCTAHOBJICHUC YPOBHs C(l)OpMHpOBaHHOCTI/I HaCTHU KOMIICTCHIIMH
OIIK-8. Cnocoben OCYIIECTBJIATH MECAArOTNICCKYI0 ACATCIbHOCTD HA OCHOBE CIICIIUAJIbHBIX HAYUYHBIX 3HAHUM

3agaun @OC a1t MPOMEXYTOYHOH aTTECTAlMK - KOHTPOJIb KadecTBA U YPOBHS JOCTIDKCHHS 00pa30BaTENbHBIX
PE3yIBTaTOB MO (OPMUPYEMBIM B COOTBETCTBHH C yUEOHBIM IUNIAHOM KOMITCTECHIIHSIM:

OIIK-8.1. 3HaeT: HWCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIBI IIOCTPOCHUS H (DYHKIMOHHPOBAHUS
00pa3oBaTeNbHOTO MpoLecca, poJlb U MECTO 0Opa30BaHUs B XKHU3HHU YEJIOBEKa M 0OIECTBA, COBPEMEHHOE COCTOSIHUE HaYIHOU
o0acTn, COOTBETCTBYIOLIEH MPEIoaBaeMOMy IIPEAMETY; IPHKIaJHOE 3HAUCHNE HAYKH; CHEHU(PHIECKHE METOAbI HAYYHOTO
MMO3HAHUS B 00beMe, 00ECIICYHBAOIIEM MTPEMOIaBaHIE YUCOHBIX MPEIMETOB

3HaeT 00BEKTHl OMOTEXHOJOTMU; METOJbl OMOTEXHOJIOTUH B CEJEKIMH PACTEHHH, )KUBOTHBIX, MUKPOOPTaHU3MOB;
TEXHOJIOTUM TEeHHOM WH)XXEHEpPHUHU: TIONy4YeHHE TPAHCT€HHBIX OPraHU3MOB, IIOJyuY€HHE TI€HHO-MHXXECHEPHBIX OENKOB;
TEXHOJIOTUH KJICTOYHOI MHXXEHEpHHU: KJIOHAJIbHOE MHKPOPAa3MHOXXEHHE PACcTEeHHH, KIOHHPOBAHUE JKUBOTHBIX, MOJy4YCHHE
rHOPUIOM; TEXHOJIOTMU TOJIyYSHUS! TIEPBUYHBIX M BTOPHYHBIX METabOJIMTOB, MMMOOMIM30BaHHBIX (DEPMEHTOB; acCIEKThI
9KOJIOTUYECKOH OHMOTEXHOJOIWH: TPOM3BOJACTBO OWOrasa, OYMCTKAa CTOYHBIX BOA M IepepadoTKa OTXOJ0B
OHMOTEXHOJIOTUYECKIMHU METOAAMH.

TpeboBaHue K MPOIESYPE OLECHKH:

[Tomemenne: momerieHre ¢ MPOEKIMOHHBIM 000pynoBaHHeM/naboparopus OOopynoBaHKe: MPOEKTOP, HOYTOYK,
HIKOJIbHBIE y4eOHUKH

WHCTpyMEHTHI: He IPeAyCMOTPEHBI

Pacxonuble Matepuanbl: nucuas Oymara gopmara A4, KapTpUIDK

JloCTyI K IOTIOTHUTENHHBIM CIIPABOYHBIM MaTepHaiaM: He TpeOyeTcs

Hopwmsl BpeMenu: 3 akajeMHIeCcKHX Jaca

KoMIIIeKT OIIeHOYHBIX CPEICTB Ul TPOBEACHUS IPOMEKYTOTHOM aTTecTaiu

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

OIIK-8. CriocobeH ocymecTBIATh earorHuecKyo esITeIbHOCTh Ha OCHOBE CIIEMANIbHBIX HAYyYHBIX 3HAHUH

[TpoBepsieMblii HHANKATOP TOCTHXKEHUS! KOMITETEHIIUH:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIBI IOCTPOCHUS © (DYHKIMOHHPOBAHUS
00pazoBaTebHOTO MpoLecca, pojib U MECTO 00Opa30BaHUs B XKHU3HHU YeJIOBEKa M 0OIECTBA, COBPEMEHHOE COCTOSIHNE HayYHON
o0JacTi, COOTBETCTBYIOLIEH NMPEIoaBaeMOMy MPEAMETY; IPHKIIaJHOE 3HAUCHNE HAYKH; CHEIU(PUIECKHE METOAbI HAyYHOTO
MTO3HAHUS B 00beMe, 00eCTIeYNBAaOIIEeM ITPET0IaBaHIe YUSOHBIX MIPEIMETOB

IIpoBepsiembril 00pa3oBaTEIBHBIN Pe3yIbTAT:

3HAeT OOBEKTHl OMOTEXHOJIOTHH; METOJBI OMOTEXHOJIOTHH B CEJICKINH PACTEHUH, )KUBOTHBIX, MHKPOOPTaHU3MOB;
TEXHOJIOTUM TEeHHOM WH)XEHEPHWH: TIONy4YeHHE TPAHCTEHHBIX OPraHW3MOB, IIOJIyUY€HHE T€HHO-WHXECHEPHBIX OEIKOB;
TEXHOJIOTUHM KJIETOYHON WH)XCHEPHH: KIOHAJIBFHOE MHKPOPAa3MHOXXEHHE PACTEeHHH, KIOHHPOBAHUE >KUBOTHBIX, MOJIyYCHHE
THOpPHUIOM; TEXHOJIOTMH IOJIyYSHUS! NEPBHYHBIX M BTOPHYHBIX MeTabOJIMTOB, MMMOOMIM30BaHHBIX (DEPMEHTOB; acCIEKTHI
9KOJIOTMYECKOH OMOTEXHOJOIMH: TPOW3BOJACTBO OmOrasa, OYMCTKAa CTOYHBIX BOA M IIepepaboTKa  OTXOJOB
OMOTEXHOJIOTUUECKHMHU METOAaMHU

Tun ($popma) 3aganus: MIcbMeHHas 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/aX U ClIoco0ax MpOM3BOACTBA C MCIIOIb30BaHNEM OOBIYHBIX PACTCHUH, dKMBOTHBIX,
OakTepuii ¥ rpUOOB B €CTECTBEHHBIX yCIOBUSX:

A) cenbcKoe X03sICTBO, B) Muxpobuosorus,

B) 6uotexHoorus HOBEHINIA, I') buoTexHoMOTUs KITaccHuecKasi?
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

2.Kaxoit METOO UCIIOJIB3YyECT OHMOTEXHOJIOTHS JIJISt TIOJTYYCHUA MOHOKJIOHAJIBHBIX AHTUTEII C 3aJaHHBIMH CBOMCTBaMHU:

A) reHHas UHXXEHepus, B) MukpoOuonoruueckuii cuuTes,

b) momydenue rubpumom, I') smOpronornveckuii?

3.Kakoe HanpaBiieHHe B pa3BUTUH OMOTEXHOJIOTUH MOpa3yMeBaeT MOJIy4YeHHEe U NPUMEHeHne Ororasa:
A) sxoorus, B) snepreruka,

b) nuieBast TpOMBIIIICHHOCTb, I') cenbckoe x034iCTBO?

4 Kaxue BeKTOPHI ABISFOTCS Hanbosee d3pPEeKTHBHBIMHE ISl TIEPEHOCA TeHa TPU TeHOTePaTIIH:
A) TpaHCIO30HBI, B) Bupychl,

B) mna3zmuer, I') 6akrepuodaru?

5.Kak Ha3bpIBalOTCS OPraHU3MBI, COJIEpIKaIlINe B CBOEM I'€HOME Yy KEePOIHbIH I'eH:

A) penuIenTsI, B) mosmmutonpl,

B) nonopsl, I') Tpancrennbie?

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

b) Bupyc, I') nnazmuna?

7.Kaxkoi mporiecc npemecTByeT MOTyYeHHI0 PEKOMOMHAHTHBIX TIa3MHU:

A) ynaneHue UHTPOHOB, B) camoynsoenue JTHK,

B) «pa3pesanue» u «CIIMBaHUE) TUIa3MUMIEI, I') cuare3 u-PHK?

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

A) yCTOHYHBOCTB K (PUTOTIATOTCHAM, B) ycroitunBOCTE K TepOummaam,

b) ycBoenue a3oTa, I') ycroitunBoCTh K 3aMOpo3Kam?

9.Kakue Oenkw, MoilydaeMble TE€HHO-MH)KCHEPHBIM CIIOCOOOM, WCIONB3YIOT MJIsl JICYCHHS OHKOJOTHYECKHIX
3a00JIeBaHUN]:

A) nnrephepoHsl, B) rnuxonpoTtenasl,

Bb) ummyHOTITOOYTHHEL, I') comaToTporuu?

10.Kak Ha3piBacTCs 00JacTh OHMOTEXHOJOTHM, H3ydarollas KJICTKH, TKAHW W OPTaHbl, BBIpAlIMBacMblc Ha
HCKYCCTBEHHBIX CpeJax:

A) TpaHCIUIAaHTOJIOTH, B) knerounas mHKEHEpHs,

b) rennas umxeHepus, I') knerounas cenexius?

11.Kakue KJIETKH B OCHOBHOM HCIOJB3YIOT AJISI OTY4EHHS KyJIbTYpHI KICTOK M TKaHEH:
A) comarndeckue, B) Mmoau¢uimpoBanusie,

b) monossre, I') 6macromepsr?

12 Kak Ha3bIBaeTCs MPOIIECC MMOTyUSHHS HCKYCCTBEHHBIX CEMSIH PACTCHUHN U3 KaJLTyca:

A) Mopdorenes, B) rucrorenes,

B) opranorenes, I') sm6puorenes?

13. Kakoe cBOMCTBO KaJUIyCHBIX KJIETOK BO3HUKAET IPH UX JUIUTEIHHOM KyJbTHBUPOBAHHH:
A) MOPO30CTOMKOCTB, B) ropMOHOHE3aBHCHMOCTD,

b) ¢usnonornueckast aCHHXpOHHOCTb, I') reneTngeckas reTeporeHHOCTH?

14 Kakoe HampaBiieHHe B MEANIMHE CYUTAETCS EPCIIEKTUBHBIM IS JICUEHHS OBPEXKICHHBIX U OOJBHBIX OPTaHOB:
A) KJTOHUPOBaHHE YEJIOBEKA, B) ucnonp3oBaHue CTBOJIOBBIX KJIETOK,
B) TpancmnanTomorus, I') mepecaaka kocTHOTO MO3ra?
15.Kakoe couetanue obpa3yet rudbpugaomy:

A) 3pUTPOIUT U TUMPOLIHUT, B) muenoma u muM¢ommr,

b) anTHren u antuTeno, I') muenoma u TpoMOOIUT?

16. Kaxoii npornecc He AIBJsIeTCH MEXaHU3MOM KPUO3AIINTHI:

A) BBezieHHE B KJIETKY KPHOTIPOTEKTOPOB,

B) GpicTpoe 3aMopaxxuBaHue KIETKH,

B) MennenHoe 3aMoOpakMBaHUE KIETKH,

I') cuHTe3 KIETKOW OMOTOTHYECKUX aHTU(DPHU3OB?

17.Kakoe cBoiicTBO THOPHIOM OCOOEHHO BaXKHO JJISl HCTIOJIb30BAHMS B MEHIIMHE!
A) BBICOKas CIENN(UIHOCTH AaHTUTET,

B) criocoGHOCTE K HEOrpaHUYEHHOMY POCTY,

B) BO3MOXHOCTH Pa3MHOKATHCSI HA HCKYCCTBEHHBIX ITUTATEIBHBIX CPeIax,
I') xpaHeHue B 3aMOpPOKEHHOM COCTOSTHUU?

18.Kakwue BeliecTBa OTHOCSATCSI K BTOPUYHBIM METa00IUTaM:

A) dhepmeHTHI, B) anTHOMOTHKN,

B) ButamuHsl, I') amuHOKHCTOTHI?

19.Kakoii crmoco® mnonydeHHs aMHHOKHCIOT II0/Ipa3yMeBaeT MOJyYeHHE YHUCTOTO MpPOJIYKTa, CBOOOAHOTO OT
MIpPUMECEH:

A) Tuaponn3 6eIKoB, B) bepmenTanms.

B) MukpoOnoIOTHYECKHii CUHTE3, I') xumunaeckuii cuaTes?

20.Kakoif MeTox uMMOOWIM3annyd (PEPMEHTOB 0OECIICUMBACT PaBHOMEPHOE pacrpenaeienue pepmenta B o0beMe
HOCHTEJIS:
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

A) BKITIOYSHHE B JTUTIOCOMBI, B) unkarncynmmpoBanue,
B) agcoOrus, I') BiIrOUCHME B Teib?
21.B kakoM OMOTEXHOJIOTHYECKOM MPOIIECCE He UCHONIB3YIOTCS IPONOKHU:
A) xBaleHue, B) Bunozenue,

b) xmeGomneuenue, I') nmBoBapenme?

22 Kakue mnpoayKThl MeTabosiM3Ma NPUMEHSIOTCS B CEIBCKOM XO3SHCTBE ISl IMOBBIIICHUS NPOAYKTHBHOCTH
KHUBOTHBIX:

A) pepmeHTHI, B) ButamuHsI,

b) aMuHOKHCTOTHI, I') opranuyeckue KUciaoThI?

23.Kakoif cnoco0 CHIKCHHS YHCICHHOCTH HACEKOMBIX — BPEIHTENICH CEeNBCKOTO XO3SHCTBA HE OTHOCHUTCH K
OMOTEXHOIOTHYECKHUM CIIOCO0aM:

A) crepunusanus, B) npumeHeHne HHCEKTULIUAOB,

B) ncrons3oBaHne eCTECTBEHHBIX BParoB, I') cosmanme npenapaToB Ha OCHOBE OaKTepuii?

24.0TX0/10M KaKoro MpOHU3BOJICTBA SIBJISIETCS (PEHOJ — OMACHBIH 3arPsI3HUTENh CTOYHBIX BOJ!

A) aToMHasi SJHEPTETHKA,

b) Heprenepepadorka,

B) npou3BOACTBO CHHTETHUECKUX MOIOIIHX CPEACTB,

I') nemton03H0-0yMaxHask IPOMBIIIIEHHOCTH?

25.Kakoe ycioBue SBISIETCS 003aTEIBHBIM IS PAa3I0)KEHHUS OPTaHUKU B a3POTECHKE!

A) HaNIMYME OJHOKIETOYHBIX BOJIOPOCIEH,

b) Hannuue 06e33apaKMBaIONINX BEIECTB,

B) mannune Bo3myxa,

I') Hammuue snekTpomoB?

26.Kakoe BemecTBo 00pa3yercs B pe3yIbTaTe BEPMHUKYJIbTHBUPOBAHUSL:

A) rymucodn, B) Ouorens,

B) ryMHHOBBIE KHCIOTHL, I') 6uorymyc?

27.Kak Ha3bIBaeTCsI mpoLecc pasiokeHHs: KCEeHOOMOTHKOB I10]] BO3AEHCTBUEM MUKPOOPTaHU3MOB:
A) buorpaHchopmanys, B) BepMuKyTETHBHpPOBAHUE,

b) 6poxenue, I') ruaponus?

28.Kakne ycTaHOBKM He MPUMEHSIIOT JJIsl OYMCTKH BO3/IyXa!

A) Ouockpy060epsl,

B) 6uocencopsl,

B) 6uopunsTpsl,

') GropeakTopbl C OMBIBAEMBIM CIIOEM?

Yacts b.

W3 npeayioxkeHHbIX OTBETOB BBIOEPUTE TPHU BEPHBIX.

1.01am4nst reHHOW MHXKEHEPUH OT CEJICKINH:

A) mporiecc MpOUCXOUT B OpraHU3MeE,

B) orbupaercs motoMcTBO oHOM Moekynsl JJHK,

B) ckpemmBaroTcs reHbl HEPOJICTBEHHBIX BHJIOB,

I') mponiecc mporcxoauT B «IpoOHpKe»,

J) ckpenBaroTcsl pOACTBEHHBIE 0COOH,

E) pe3ynbraT CKpemmBaHus MOKHO TOJIBKO TPEIyraaarh.

2.IlpenmMyniecTBa KJIOHAJIBHOTO Pa3MHOKEHHSI PACTEHH:

A) 0310pOBJIEHIE TIOCAJOYHOTO MaTepHaa,

B) nomydenne HOBBIX COPTOB pacTeHNUH,

B) BICOKHIT KO PHUIMEHT pa3MHOKEHHS,

T') axoHOMMS TUTOIAIEH,

JI) mosiBneHre HOBBIX Ka4eCTB Y PACTEHUH.

3aKOHYUTE MPEJI0KEHUS:

3.0pranu3m, B reHOM KOTOPOT'O BHEJIPEH YYKEPOIHBIN ['€H, HA3bIBACTCS ..e.eue...... ..

4.Tlponecc mnepepabOTKM TBEPIBIX OPraHWYECKHX OTXOAOB IPU IOMOIIM KPACHBIX KaIM(QOPHUHCKUX uepBeil
HA3bIBACTCH ....cvenne......

5.KneTka pacteHuii, TuIIeHHas KICTOYHON CTEHKH HA3bIBACTC. ... ...........

6.COBOKYITHOCTB KJIETOK MM 0cOO€H, MPONU30IIEIINX OT OJJHOTO OOIIEro npejKka ImyTeM OecIioyioro pasMHOXKEHHs,
Ha3bIBAETCH. ...............

7.IIporecc 00pa3oBaHMsI OPraHN30BAHHBIX CTPYKTYP M3 KaJUTyca pacTeHHH Ha3BIBACTCS ...............

8.DepMeHTHI, HCKYCCTBEHHO CBSI3aHHbIE C HOCHTEJIEM U COXPAHSIOIINE CBOIO aKTUBHOCTD HAZBIBAIOTCS ..eevevee........

3ananue 2.

TIpoananu3upyiiTe TEKCT U OTBETHTE HA CJICAYIOIINE BOTIPOCHI:

1)Yro Takoe a30THUKCAIMS U KAKKC )KUBBIC OPTaHU3MbI CIIOCOOHBI K 3TOMY Iporeccy?

2)Kaxk Ha3bpIBarOTCS rpyIia TeHOB OAKTEpUi, KOTOPBIE KOHTPOJIUPYIOT MpOoIiecC a30THUuKcanumn?
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

3) Kakue nmpoOaeMbl CTOAT Tiepe]] TeHHBIMHA HHXEHEpaMH, CO3AIONTIMU a30T(HHUKCUPYIOIINE PACTeHUS?

Pacmenus-azomegurxcamopul

Asot¢ukcanus — npouece, B X0/1€ KOTOPOro aTMOC(EPHBIN a30T BOCCTAHABIMBACTCA B KIIETKAX 0 aMMOHHS U 3aTEM
UCTIONBb3YeTCs IJIsl CHHTe3a OeJKa M JAPYruX OpraHuvyeckux BemecTB. K HEMy CHOCOOHBI TOJNBKO HEKOTOPBIE NMPOKAPUOTHI:
CHHE-3elICHbIC «BOAOPOCIN», KIyOCHBKOBBIC OakTepuu, obOHTalolIMe Ha KOpHsIX 600oBbIx pactenuit (pox Rhizobium),
cBOOOJHOXKHBYLIME MOUBeHHBIC OakTepuu (pox Azotobacter, pox Clostridium).

Ilepenoc reHOB CBA3BIBAHUS aTMOC(HEPHOTO a30Ta U3 MPUPOTHBIX a30T(HHUKCATOPOB B 3TAKOBBIC PACTCHUS TTO3BOIIHI
ObI Pe3KO COKPATUTh MCIOIB30BaHUE a30THBIX YI0OPEHHH 1 3aMETHO YMEHBIINTD CBSI3aHHOE C MX IPUMEHEHNEM 3arpsA3HEHNE
OKpY’KaloUIel cpesibl, a TAKKE CHU3UTh CTOMMOCTD CEIbCKOXO03IHCTBEHHOM MPOIYKINH.

OnHaKo TOJlydeHUE PACTCHUH, CIIOCOOHBIX YCBaMBaTh aTMOc(epHBII a30T — 3ajada O4eHb TPYyJAHas, IIOCKOJIBKY
a30T(UKCALUS — 3TO CIOXKHBIN MPOLIECC, KOHTPOIUPYEMBIH y GakTepuil OOJBLIMM YUCIOM I'eHOB (0KOJIO 15). DTH reHs
nosryuriii Haszsauue Nif (ot arrt. nitrogen fixation — gpukcamus azora). ['eHHBIC HHKEHEPHI TIPOJIENTATH GOJBIIYIO paboTy 1Mo
M3YUYCHHIO MEXaHH3MOB Imepenadu Nif-reHOB u3 OakTepHanbHON KICTKH B pacTuTesbHyr. OJHAKO 10 CHX IIOp OHH HE
JIOOMINCH UX HOPMAJIBHOTO (DYHKIIMOHMPOBAHMS B KJIETKAX PACTCHHUM.

[Ipobnemoii Ha Ty TH co3gaHns a30THUKCUPYIOIIUX PACTEHHUH CTaJIo TO, 4TO OMosoruueckas gpukcanus azora TpedyeT
3HAYUTEJBHBIX SHEPTeTHYECKUX 3aTpart. B KieTke 3TH pacXozbl MOKphIBAtOTCs 3a cuet ruaponuza AT®. Bor mouemy ecnu B
KJIETKy JII0OOro opraHu3Ma, He IPUCIIOCOOJIEHHOTO NPHUPOJON s CBSA3BIBAHUS a30Ta aTMOC(epbl, MPOCTO BBECTH
HHUTPOTEHAa3y U 3aCTaBHUTh €¢ paboTaTh, TO 3TO HAPYILIUT JHEPreTHUECKU 0OMEH KIIETKH, ¥ Ta HOrnOHeT oT Hepoctatka ATO.

Eme onna, noxanyi, 6ojee cepbe3Hast TPyAHOCTh 3aKJIIOYEHA B CBOWCTBAaX CaMOW HUTporeHasbl. Ecin Ha3BaHHBIN
(epMEHT M30IMPOBaTh N3 (UKCHPYIONMIETO a30T MUKPOOPTaHNW3Ma, TO OH OBICTPO TEPSIET CBOIO aKTUBHOCTB, «OTPABIIAACH»
KHCIIOpOJIoM Bo3ayxa. ClieJJoBaTeNbHO, €CIi AaXKe U MepeHecTH Nif-reHsl B pacTUTENbHBIC KICTKH, KOTOPIC B OTIHYIHE OT
NPUPOJTHBIX a30T(GHUKCATOPOB HE YMEIOT 3alllUIATh HUTPOTEHA3y OT KHCIOpOJa, TO OHU NMPHOOPETYT JIMIIb HEaKTHBHBIN
(epMeHT.

W, nHakoHen, FeHHbIE HHKEHEPHI BCTPETHIIUCE C IPOOJIEMOI], CYIITHOCTh KOTOPOH COCTOHT B TOM, YTO HOHBI aMMOHHS,
oOpazyronecst MpyU BOCCTAHOBJICHUN a30Ta, JOJDKHBI CPasy K€ HCIIOJIB30BATHCA APYTUMH (PEPMEHTATUBHBIMU CHCTEMaMH.
Ecnu ke OHM HakamIMBalOTCA B KIETKE B CIMIIKOM OOJNBIIMX KOJIHYECTBAX, TO OHMOCHHTE3 HUTPOTEHa3bl 00paTHMO
MOJABILIETCS. DTOT MEXaHMU3M ITO3BOJIIET KJICTKAaM MHOTHX (PUKCHPYIOIINX a30T MUKPOOPTaHU3MOB CBSA3BIBATH POBHO CTOJIBKO
aTMoc(epHOro a3ora, CKOJBKO UM HEOOXOJMMO JUIs BHYTPEHHETr0 HMCHONb30BaHUs. [IpOAyKT peakiyu, HaKOIUICHHBIH B
JIOCTATOYHOM KOJIMYECTBE, OBICTPO OCTAHABJIMBAET MPOTEKAHUE PEaKIMi, T03TOMY HOHOB aMMOHHSI B KJIETKE BCET/1a CTOJIBKO,
CKOJIbKO HEOOXOJHMMO M J0CcTaTouHO. OUeBHIHO, YTO JUIS CBEPXIPOJAYKIMH «CBSI3aHHOTO a30Ta» KIIETKH C TaKOH CHCTEMOMH
PEryJIALUHA HET CMBICIIA HCIIOIb30BAaTh.

Hecmotpst Ha TO, YTO HEKOTOpHIE U3 HA3BAHHBIX TPYIHOCTEH yXe yCIIEIIHO MPEOI0JICHbI, OKOHYATEIbHOE PEILIeHHE
po0JIeMBbl, CBSI3aHHON C CO3JJaHUEM PACTEHHUH, CHOCOOHBIX K a30T(HHKCAINH, TTO-TIPEKHEMY OCTAETCS 1eJIOM Oy TyIIero.

(ITo matepuanam crarsu: HoBukosa T.A. I'enHas nxeHepus pacrenuii / buonorus B mkone. — 2004. — Ne 3.)

Kpurepun oneHku

[Monsitue azordukcanus — 1 Gaymut

XapakTepucTHKa TeHOB, OTBEYAIOIINX 3a Mporecc — 1 Gamr

XapakTepucTuka npooieM a30THUKCUPYIOIUX pacTeHUH — 3 Gaia

MakcnumarnbHOe KOJIMYEeCTBO OaiioB — 5 0anioB

3aganue 3.

PazpaboraiiTe KpaTkyio NporpamMMmy 3JIE€KTHBHOIO Kypca miusg ydammxcs 10 kmacca mo Teme «OCHOBBI
OMOTEXHOJIOTUIY». YKaKHTE:

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

®  METOJbI U3Y4EHHUS,

e (QopMBI H3ydCHHS.

Kpurepun oneHku

dopMynMpoBKa MENW U 3a/1a4 Kypca — 1 6armr

XapakTepucTHKa U3y4aeMbIX TeM Kypca — 2 Oania

VYka3zaHne BUIOB METOI0B — 1 Oamt

VYxazanue popm padoTs! — 1 Gaur

MaxkcumanbHOE KOJIHYECTBO OaIoB — 5 0anioB

3ananue 4.

IIpoananu3upyiTe puCyHOK U OTBETHTE Ha CIEAYIOLINE BOIPOCHL:

1) Kakue ctpaHbl BEIpalBaOT TeHHO-MOAU(UIIMPOBAHHBIC pACTCHUS?

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

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

4) Kakoe n3 'M-pacTenuii TuIupyeT B CIHCKE BBIPANIMBAEMBIX PACTEHHH W B KaKUX OTPACIAX NMPOM3BOJICTBA €r0
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 I M-kynsTypsl — 1 6ann

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

VYkazanue ['M-pactenuit — 1 6amn

VYkazanue munupytomero ' M-pacTteHus 1 oTpaciel ero mpuMeHeHus — 2 6amia
MaxkcnumanbHOE KOJIHMYECTBO OaIoB — 5 0anioB

OI.IeHO‘IHLIfI JIMCT K TUIIOBBIM 3alaHUSAM (MO,Z[GJILHLIC OTBeTBI)Z

1 BapHuaHT.

3amanwme 1 - TecT (21 Gamn)

Brnok A.

l1-r I5-8

2-06 16 -6

3-8 17-a

4-8 18 —B

5-r 19-1

6-r 20—

7-6 21 —a

8-0 22-6

9-a 23 -8B

10-8 24-06

11-a 25-8

12-7 26—t

13-8 27—-a

14 -8 28 -0

b1-0,B,T b 5 - npoTtomnact
b2-a,B, T b 6 - xon

B3 — TpancrenHsIif (reHHOMOIU(PHUIINPOBAHHEII) b 7 - mopdorenes
b 4 — BepMuKyIbTBHpPOBaHUE b 8 - nMMoOMIIM30BaHHbIE

Kputepun ouenkn: 40 6anos

3amanue 2.

TTonsitue azorduxcammst — 1 Gamn

Azomeukcayus — npoyecc, 8 x00e KOMOPO2O AMMOCPHEPHBIL A30M 80CCMAHABTUBAEMCS 8 KIEeMKAX 00 AMMOHUSA U
3amem UCnonvb3yemcs Onsi Cummesa Oeika u Opyeux opeanuveckux eewecms. K Hemy CROCOOHbL MONbKO HeKOmopwvle
NpoOKapuomul: CuHe-3ejieHble «8000pPOCIUY, K1ybeHbKOGble bakmepuu, obumarowiue Ha KOpHAX 600608bix pacmeHuti (poo
Rhizobium), ceo6oonoaxcusyuue nousennvie baxmepuu (poo Azotobacter, poo Clostridium).

XapakTepHucTHKa reHOB, OTBEUAIOMINX 3a mpoliecc — 1 bat
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Aszom@puxcayusi — 3mo npoyecc, KOHmpoaupyemuvlii y 6akmepuil OOTbWUM YUCTIOM 2eH08 (0Kono 15). Dmu eemnvl
nonyuunu nazeanue Nif (om anen. nitrogen fixation — puxcayus azoma).

XapakrepucTrka npodieM a30TGUKCHPYIONIHNX pacTeHui — 3 6aa

A) IHpoyecc cummesa — 2mMo0 IHEP2OIAMPAMHBII NPOYECC, NOIMOMY €ClU 6 PACMUMENbHYIO KIeMmK)y 66eCmu
HUMpO2EHAs3y U 3acmagums ee pabomamv, Mo MO HAPYWUIN DHEPLeMUYecKull 0OMeH KIemKu, u ma nocubnem om
nedocmamxa AT®.

bB) Kucnopoo, komopveie pacmenus 8vioensirom 6 pe3yibmame Qomocunmesd, UHSUOUpyem Oelcmeaue HUmpo2eHasuol.

B) Haxonnenue uono6 ammoHus 8 Kiemke 8 CAUMKOM O0TIbUUX KOTUYECMBAX NOOAGIsemn OUOCUHME3 HUMPO2EHA3bL.

3amanue 3.

DopMyHpoBKa IIeTH U 33134 Kypca — 1 6amn

Lenv: nosnakomums ¢ OCHOGHbLIMU HANPABIEHUAMU OUOMEXHONOSUU

3aoauu: uzyuumos acnekmol 2eHHOU U KIEMOYHOU UHIICEHEPUL, NOZHAKOMUMb C NPAKMUYECKUMU CEEPULEHUSMU IMUX
Hanpaenenuti 8 GUOMEXHON02UU, PACCMOMPEMb CEePULEHUsT OUOMEXHONIO2UU 8 NPOU3BO0CMEe NPOOYKIMOE NUMAHUS, KOPMOE,
6 0OXpamne okpydcaiowel cpeobul.

XapakTepucTHKa H3y4aeMbIX TeM Kypca — 2 6ara

T'ennas unoicenepus

Knemounasn unscenepus

Ipousso0cmeo amunokuciom, GUMAMUHO8, hepMenmos

buomexnonoeus 6 nuwjesoti npomvluiieHHocmu

Dkonoeuveckas buomexHono2us

3nauenue buomexHonO2ULECKUX UCCTEO08AHULL OISt MEOUYUHBL U 300POBbSI YEN0BEKA

Vka3zanne BUOOB METONOB — 1 Oamt

Cnosecnvie (nekyus, 0bvsicHenue, pacckas, beceda)

Hacnsaouvie (Oemoncmpayus onvimos, demMoHcmpayus npe3eHmayuil u 8u0eopuibmos)

Ipakmuueckue (paboma c ucmoyHuxamu uHopmayuu)

VYkazanue popm padotsr (1 Oamr)

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

3aganue 4.

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

CLA, bpasunus, Apeenmuna, Unousa, Kanaoa

YkazaHue III0IIaaH, 3aHATON O/ BEIpamuBaHue — 1 Oamn

162,2 mnn. ea

VYkazaaue ['M-pactennii — 1 6amn

Cos, KyKypy3a, XI0N4amHuK, KaHod

VYkazanue munupytomero ' M-pacteHus 1 oTpacieil ero mpuMeHeHus — 2 6ainra

Cos (51%), npumensiemcs npu npouzBoO0Ccmae KOPMoa 05 HCUBOMHBIX U NPOOYKMO8 NUmManus 0Jis 4eni08exa (Mschvie
U MOAOYHBIE NPOOYKMbL, CIAO0OCNU)

Bapmuant 2
3aganue 1 - Tect
Yacts A.
OTBeThTE Ha BOMPOCHI TECTA, BHIOPAB OJIMH BEPHBIH OTBET U3 YETHIPEX NMPEJIOKEHHBIX.
1.Kaxue opranu3msl SIBISIIOTCS. OObEKTaMU HOBEHILIeH OMOTEXHOIOTHH:

A) YemoBex, B) xuBOTHEIE,

b) pacrenus, I') reHHO-MOAUBHUIIMPOBAHHBIE?

2.Kakoit MeToJ1 HCITONTb3yeT OMOTEXHOJIOTHS TSI ITOTyYCHHSI YeJIOBEYESCKOTO HHCYITHHA:

A) reHHas UHXXEHEpus, B) MukpoOunonoruueckuii cuHTes,

B) xnerounas nmxeHepus, I') sMGproHanbHBIH?

3.Kakoe HampaBieHre OMOTEXHOJIOTHH MTOIPa3yMEBACT MOTyYCHHE ONOIOTHYECKUX CPEACTB 3allIUThI PACTCHHN:
A) MenunuHa, B) skonorws,

b) cenbckoe x03s1#CTRO, I') nuieBast npoOMBIIUIEHHOCTH?

4 Kax Ha3bpIBafOTCS (PEPMEHTHI, KOTOPBIE IPUMEHSIOTCS B TCHHOM MHXKCHEPUH AJIS MONYUYCHHS «IHIIKUX KOHIIOBY Y
rereposiornyubix JJHK:

A) pecTpuKTassl, B) umMmmoOMm3oBaHHbIE,

B) nurassr, I') ayxieassr?

5.Yt0 npennonaraet nporecc rHOpUAN3ALIHN IIPH EPECAIKE TEHOB!

A) cunte3 /IHK na u-PHK,

b) cunre3 u-PHK na JIHK,

B) BcTpamBanue reHa B ia3Muy,

I') BcrpauBanne peKOMOMHAHTHOM IJIa3MUABI B OaKTepHIO?

6.Kako# MeTo mosrydeHust TPAaHCTEHHBIX PaCTCHUH mpeanosaract Hansieane JJHK Ha MeTalimdecKue YacTUIB 1
00CTpeI KIIeTKH:

A) anierponiopanus, B) Mukpounbekuuu,
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b) 6amnmucrrka, I') 3apaxxenne?

7.Kakoe HampaBieHHE B IIOJYYEHHH TPAHCTEHHBIX DPACTEHUH MpEAINOIaracT IOBBIIEHHE YCTOINYMBOCTH K
OakTepraIbHBIM U TPUOKOBBIM MHQEKITUIM:

A) yCcTOHYHNBOCT K a0MOTHIECKHAM CTpeccam,

b) ycTolunBOCTh K MHCEKTULIUIAM,

B) ycroitunBocTh k repourunam,

I') ycroitunBocTs Kk utonaroreHam?

8.Kak Ha3pIBaeTcs HampaBleHWE TCHHOW HHXCHEPHUH B MEIUIMHE, MPEAINONAararoliee JICUCHHE HacJIeACTBEHHBIX
3abosieBaHMit:

A) TpaHCIUTaHTOJIOT U, B) onkonorus?

B) mmmynOMOTHS, I') renorepamus?

9.YT0 NpOMCXOAUT C PaCTUTENBHBIMH KJIETKAaMH, TOMEIICHHBIMU Ha MUTATEIbHYIO CPEaY:

A) TepsIIOT CBOIO CHETHATH3AIIHNIO,

B) TepstoT cnocoOHOCTh K Pa3MHOXKEHUIO,

B) nepecratot pactu,

I') 00pa3yroT ypoaTHBBIC CTPYKTYPHI?

10.Kakoe cBOICTBO KJIETKH B KyJIbTypE MO3BOJISIET PEaTN30BaTh HACIECACTBCHHYIO HH()OPMALHIO:

A) HacleJCTBEHHOCTb, B) TOTHNOTEHTHOCTS,

b) m3meHunBOCTS, I') rereTn4ecKast reTepOreHHOCTh?

11. Kako# MeTo/1 oJTy4eHUs] TPAHCTEHHBIX OPTaHU3MOB XapaKTepeH KakK Ul PACTEHHMH, TaK U AJIS dKUBOTHBIX:
A) Gaymnucruka, B) mukpounbekuust JTHK,

B) ucrionezoBanme arpodaxkTepum, I') anexTpomoparist MeMOpaHbI?

12 Kak Ha3bIBaeTCs KJIETKA C IBYMsI Pa3HOPOIHBIMHU SIAPAMHU:

A) cHUHKapHOH, B) sM0OpmoH,

b) rerepoxapuos, I') xumepa?

13.Kakoe cBOICTBO KaJUTyCHBIX KJIETOK XapaKTEPU3yeTCs HATMIHEM KJICTOK B Pa3HBIX CTaJHMAX POCTa!

A) reHerndeckas TeTepOreHHOCTb, B) ropMOHOHE3aBUCUMOCTb,

B) ¢puznonornyeckast aCHHXpOHHOCTb, I') rotunoteHTHOCTH?

14 Kakotli cioco6 B )KHBOTHOBOJICTBE MMOIPa3yMEBACT Pa3BUTHE OCOOH U3 JABYX PA3IMIHBIX OJACTOMEPOB:
A) moryueHne Xxumep, B) xitonmpoBanmue,

b) nonyuenue 6;1u3HEIIOB, I') TpancmnanTanmsa?

15.Kakas oTpacib MeJUIMHBI HanOOJIee YCTIEIHO IPHUMEHSIET CTBOJIOBBIC KIETKH /IS JICUCHHSL:

A) opronenus, B) nesponorus,

b) xapaunonorus, I') romeonatus?

16. Kakoe BemecTBo crocoOCTBYET alaNTallK KIETOK K HU3KUM TeMIlepaTypam NPy 3aMOPaKMBAHUH U Ha3bIBACTCS
TOPMOHOM CTpecca:

A) rmuepuH, B) sTuneHrnukos,

b) nuHONEeBas KUCIOTA, I') abcum3oBas kuciora?

17.Yto Takoe rubpugoma:

A) xuMepHas MOJIeKyJa,

b) comaruueckuii rubpun,

B) rubpua mr00BIX KIIETOK,

I') rubpua mumdornuTa U OnyXxoJieBoil KIeTKn?

18.Kaxue mpoayKThl MeTa00IH3Ma 3aHIMAIOT IIEPBOE MECTO 10 00BEMY IIPOH3BOJICTBA!

A) dhepmeHTHI, B) anTHOHOTHKY,

b) Buramunsl, I') aMmuHOKMCIOTHI?

19.Kakue opraHu3MbI SIBJISIOTCS HEOTPAaHMYCHHBIM UCTOUYHHKOM JUIS TOJTy4eHUs! (DEPMEHTOB:
A) )XUBOTHBIE U UX JKEIIE3bI, B) pacrenus B onpezneneHHoii ¢ase pocra,
B) Muxpooprann3Mel, I') Bupycer?

20.Kaxoii MmeTox nmmoOmmi3amu pepMeHTa noaepxkusaet ero 100% akTHBHOCTS:

A) KOBaJIEHTHOE CBSI3bIBAHUE, B) unkancynpoBaHue,

B) ancopOrus, I') BkiIrOUEHME B TEIH?

21.Kakoii OMOTEeXHOIOTHUECKHH TPOLIECC MPOUCXOANT IIPU YHACTHH JPOIOKEH:

A) cuiocoBaHuE KOPMOB, B) nuBoBapenue,

b) kBamienue, I') cepoBapenue?

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

A) BUTaMUHBI, B) antnOHOTHKH,

B) creponnsr, I') dbepmentsr?

23.Kakue opraHu3Mbl He IPUMEHSIOTCS TS IIPOU3BOJICTBA OHONpenaparoB (00ph0a ¢ HACCKOMBIMU-BPEIUTCIISIMHI):
A) cniopoBbIe OaKTepHUH, B) nursmounsie rpuosI,

B) Mukpockonuieckue rpuosl, I') myckapauHHBIi TPUO?

24 Kaxoii BUI 3arPsS3HEHUS CTOYHBIX BOJI BBI3BIBAIOT OTXOIbI MTUILEBOM MPOMBIIILJICHHOCTH:
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A) pamnoakTHUBHOE, B) mexannueckoe,

B) 6uonoruueckoe, I') xumuaeckoe?

25.Kakue opraHi3Mbl HEIIOCPEICTBEHHO PA3JiaraloT OPraHuKy B a9pPOTEHKE:

A) Gaxrepum, B) onHOKIIETOUHBIE BOJOPOCIH,

B) cune-3enensie Bogopociy, I') omHOKIETOYHBIE )KUBOTHBIE?

26.Kakoii mpoIyKT He SBISCTCS TOOOYHBIM MPH MPOMBIILICHHON MepepadOTKe TBEPABIX OTXOOB!
A) mpokap0OoH, B) 6uorymyc,

b) xommocrT, I') roprouwnii raz?

27.B dem 3aKimroyaeTcs IK0J0rnyecKoe 3HaUCHNE MTOITydeHIs Ororasa:

A) nosryueHue UCTOUHUKA SHEPTUH,

B) yrunmusamms oTxo10B,

B) npumenenue raza uis 000rpeBa TEIUIuIL,

I') mony4yenne Metana i HyKI XUMHUH?

28. Kakast ycTaHOBKa [Tl OYMCTKH BO3/yXa IIOAPa3yMeBacT NPUMEHEHHE NMMOOMIN30BaHHBIX MUKPOOPTaHU3MOB!

A) duockpy060oep,

B) 6uocencop,

B) 6buodpunstp,

I') 6uopeakTop ¢ OMBIBaeMBIM ci10eM?

Yacts b.

W3 npeyioskeHHBIX OTBETOB BBIOEPUTE TP BEPHBIX:

1.Kakue mpo1ieccsl COCTaBIAIOT MEXaHU3M IT'€HHON MHXKCHEPUH:

A) perumukarust JTHK,

b) pexomOunanus JJHK-reHa u miasmusl,

B) BBeneHne peKOMOMHAHTHOH IIa3MUIBI B OAKTEPHIO,

I') cnaiicunr,

[1) BeIpammBaHue a3MuIs! B KyJIbTypy,

E) MonexymnsipHOE KIOHHpPOBaHNE PEKOMOMHAHTHON TIIa3MUIbI?

2.KakoBo 3HaueHue Ouorymyca:

A) agcopOupyer coH TSDKEIIBIX METAIIOB,

b) HeliTpanusyeT 3arpsa3HeHUE MOYBHI,

B) nossImaer mioxopoaue,

I') yHHUTOXA€ET COPHIKH,

J1) moBbrmaeT 6y(hepHOCTb IOYBHI,

E) ymyumiaeT BOZOIpOHUIIAEMOCTh?

3aKOHYHTE MPEIIOKEHUS.

3.0pranu3M-mMo3auK, 00pa3oBaHHBIN IIyTEM CIUSHHS OJIACTOMEPOB JIBYX Pa3HBIX BUIOB, HA3bIBACTCA ........

4.MertoJ iepeHoca TeHOB B PacTUTENBHYIO KIETKY ¢ omorubio JJHK-mymxku, Ha3piBaeTes ...............

5.KonbreBsie  Monekynsl JIHK OakTepnanbHOTO TPOUCXOXKACHUS, CIOCOOHBIE aBTOHOMHO CYIIECTBOBATh;
HCTIONB3YIOTCS B OMOTEXHOJIOTHH KaK «IIOBO3KMY, HA3BIBAIOTCS . .......... ...

6.BemecTBo, cocrosiiee U3 MeTaHa, YIJIEKHCIOTO Ta3a M CepOBOJIOPOAA, SBISIONIEECS MPOLYKTOM aHa’pOOHOTO
PAa3JIOKEHUS] OTXO/I0B, HA3BIBACTCH .............

7.CriocoOHOCTD KJIETKH PEaIn30BaTh 3AI0KCHHYIO B HEH IeHETUYECKY0 HH)OPMAITHIO, HA3bIBACTCS ....veve.. .. ...

8.BemecTBa, KOTOpblE HEOOXOAUMBI Ui POCTA M Pa3BUTHS CaMOM KIJICTKHM, CHHTE3MPYIOTCA B HEH B OOJIBIINX
KOJIMYEeCTBaX, HAa3bIBAIOTCHA ...... _

3aganue 2.

IIpoananu3upyiiTe TEKCT U OTBETHTE Ha CJIEAYIOIIUE BOTIPOCHI:

1) B xakux oTpacisx HAyYHOH U MPOW3BOJCTBEHHON C(ephl HANLIO MPAKTUIECKOE IPUMEHEHHE TAKOE HAIIPABIICHHE
OMOTEXHOJIOTUHU KaK KyJbTypa KJICTOK BBICIIUX PACTCHHIT?

2) Kak ¢ momoIiso MeTo/1a KyJIbTypPhl KIETOK U TKaHEH MOKHO COXPAHHUTh PEIIKHE U UCUE3ArOIINe BUIBI PACTCHUN?

3) Kak MeTooM aHAporeHe3a nojay4yaroT TOMO3UTOTHbIE PACTEHUs?

4) KakoBo mpakTu4eckoe 3Ha4eHHe KIIOHAILHOTO MUKPOPa3MHOKEHUS pacTeHUH?

5) B uem 3akimoyaercst MpakTHYECKOE 3HAYEHUE COMATUUCCKON THOpUAM3aun?

IIpakTHyeckoe NpuMeHeHHE KYJIbTYPbI KJIETOK BHICHINX PACTEHUH

Dkonozusa. B HacTosIee BpeMs MHOTHE BHIBI PACTCHUH HMCYE3NM C JUIA 3eMJIM, MHOTHE HAXOIATCS Ha TPaHH
ucuesHoBeHus. KynpTypa kietok — 3¢ (hekTHBHOE CPEeICTBO COXPaHCHHS FCHO(POHIA BHU/IA, @ TAKKE YHUKATBHBIX TCHOTHIIOB
IITaMMOB-TIPOAYIIEHTOB. CyIIeCTByeT HECKOJIBKO CIHOCOOOB coxpaHeHHs (EHOTHIOB. KIIETKH «BHE OpraHHM3May MOXHO
COXpPAaHATh KaK B JKUBOW TEpPECcaJOYHON KOJUICKIUH, TaK ¥ JCIMOHHPOBATH (XPAaHUTh) MX NPU HU3KUX M CBEPXHHU3KUX
TemrepaTypax (B KHUIKOM a30Te).

B Oraene Ouosiornn xinetkun n OunorexHonmoruu MDP PAH naxomutcs Bcepoccuiickas KOJUTEKITHS KIIETOYHBIX
KyJbTYp BBICIIMX PAcTeHUH, B KOTOPOW NEMOHHPOBaHO OKOJO 100 pa3smuvHBIX pacTUTEIBHBIX OOBEKTOB (KaJTyCHBIE U
CYCIICH3UOHHBIE KYJIBTYPhI KIeTOK). OTHAKO B CHIIy OCOOCHHOCTEH KYJIbTYPHI KIIETOK KaK OMOJIOTHYSCKON CHCTEMBI (BBICOKAs
TeTEPOreHHOCTh U JaOMIILHOCTh) TaKOH croco0 coxpaHeHus reHO(OHIA He Bcerna HaaexeH. [opasmo 3ddekruBHee
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COXPAaHsITh OOBEKTHI iN Vitro B )KHAKOM a30Te MPU CBEpXHU3KHX Temmnepatypax (—196°C). Takoit ciocobd XpaHEeHHs MOIyYHIT
Ha3BaHUE KPUOCOXPAHEHHMS, WM KPUOKOHCEPBALUH.

B pacmenueeoocmee KynpTypa KIETOK B Ka4ECTBE HHCTPYMEHTa HCIONB3YETCs JaBHO, 3()(h)eKTUBHO U B Pa3IMIHBIX
aCTICKTaX.

Hcnonp3oBaHue KyJabTUBUPYEMBIX KJIETOK B CETICKIUH.

MeTop! Ky IbTUBHPOBAHUS KJICTOK U TKAHEH pacTeHui iN Vitro IPUMEHSOTCS Kak AJIsl MOBBILICHHS 3G ()EKTHBHOCTH
TPaIHUIMOHHBIX CIIOCOOOB CEJIEKINH, TaK W IS BHIIIOIHEHHS 33134, KOTOPBIE HE MOTYT OBITh PEIICHBI CTAHAAPTHBIM ITyTEM.
ITpn rubpuauszanuy n3-3a cerperanuy (OTIACICHUS) TEHOTHUIIOB B F2 MOTydaeTcst TeTeporeHHas MOy, COCTOSIAs U3
pacTeHHHi, y KOTOPBIX HHTEPECYIOIIUE CEJICKIMOHEPa IPU3HAKH BHIPAKCHBI B Ppa3HOH CTETMEHH M  I0-pa3sHOMY
CKOMOWHHMPOBAHbI C IPYyTrUMHU NpH3HaKaMH. MeuTa Jo00ro celeKnnoHepa — UMETh Ul pabOThI ITOJHOCTBIO TOMO3UIOTHOE
pacTeHue, B 3TOM Cllydae B NOKOJICHUSX HE OyAeT NMPOMCXOAUTH pacUICIUICHHs M CEJIEKIMOHHBIA MpoIecc CyIIECTBEHHO
COKpAaTHUTCH.

B 1964 r. unmwmiickue uccnemosarend C. I'yxa m C. MaremBapyu OTKPbUIM BO3MOKHOCTH TONYYEHHS iN Vitro
TaIUIONJOB IIPH KyJIbTHBHPOBAHMH TBUIBHUKOB Ha HMCKYCCTBEHHBIX IMTATENBHBIX Cpelax C J00aBIeHHEM TropMoHOB. B
JaTbHEHIIEM TIPH YABOCHUH YHCIIa XPOMOCOM, MIPOUCXOAAIIEM CIIOHTAaHHO MM MHIAYIIMPOBAaHHOM 00pabOTKON KOIXHIIMHOM,
BO3HHKAIOT TOMO3UT'OTHBIE AUIUIONIHBIC PACTCHNUS, KOTOPBIE MIEPENA0OT CBOU NMPU3HAKH OTOMCTBY 0€3 pacmenieHus. Takum
00pa3oM, UCTIONB3YS C IeTbI0 MOMYUYCHUS TaIONAO0B MBUIFHUKH THOPHIOB F1, MOXHO MOy4aTh CTaOMIbHBIC THHUU Ha 3—4
roja ObICTpee, YeM IpU TpaJuIMOHHOM crnocobe. [Iporecc mosydeHuss pacTeHUil W3 TBUIbIBGI Ha3BaH AHOPOZEHE30M.
BrnocneactBun ObLIM 1MOJOOpaHbl YCIOBHSI CO3/AaHMS TaIUIOMIHBIX PACTEHUH M U3 CeMs3a4aTKOB (HEOIUIOJOTBOPEHHBIX
3apoapliieit). Takoi crioco® MpoU3BOACTBA rAIUIOUIHBIX PACTEHUH MOTYYHIT HA3BaHUE CHHO2EHE3.

Brictpoe u 3 dekTnBHOE pa3MHOXKEHHUE [ICHHBIX TEHOTHIIOB.

[Toce oTOOpa yJayHbIX TEHOTUIIOB BCTAaET IPOOJIEMa MX COXpaHEHHs M aKTHMBHOTO pa3MHOKeHus. Ha ocHoBaHMM
M3YUCHUS DKCIICPUMEHTAILHOTO MopdoreHesa in Vitro cosmaHa TEXHOJOTHS KIOHATLHOTO MUKPOPAa3MHOKCHHS PACTCHHI,
KOTOpas BO MHOTHX CTpaHax cTaja yxe Kommepueckoil. KioHanbHOe pa3MHOXXEHHE — pPa3HOBHIHOCTh BEreTaTHBHOI'O
Pa3sMHOXXCHHUsI ¢ MCMOJBb30BAHMEM TEXHHKH iN Vitro. OHO mpuMeHsieTcst sk OBICTPOro MONyYEHHs OOJBIIOTO KOJHYECTBA
pacTeHui, UASHTHYHBIX HCXOJHBIM.

[IpenMyImecTBO KIOHAIBHOTO MHKPOPa3MHOMKEHHUS MO CPABHEHMIO C TPAAWLIHOHHBIMU METOJAMHM 3aKJII0YAcTCs B
3HAYUTEJIBbHO 00Jiee BEICOKOM K03 duuneHTe pazMHokeHus1. [Ipu KJIoHaIbHOM MUKPOPa3MHOKEHUH MOXKHO 1oJy4ath 10 100
TBIC. PAaCTEHHH B TOJ, TOTJa KaK IPH OOBIMHOM pa3MHOXeHuH — 5—100 pacTeHuil 3a TOT ke Cpok. MHUHHATIOpH3aLus
Pa3MHOXEHUS SKOHOMHUT IUIOINAAM, 3aHAThIE MATOYHBIMH M Pa3MHOXKaeMBIMHM DPAaCTCHHUAMH; B MHUKPOPAa3MHOXEHHH U
YKOPEHEHUH y4YacTBYIOT T€ PACTEHUsI, KOTOPBIE COBCEM HE Pa3MHOMKAIOTCS WU IIJIOXO Pa3MHOXAIOTCSI OOBIYHBIM CIIOCOOOM.

OueHpb BaXXHO, YTO KJIOHAIBHOE MUKPOPa3MHOKEHNE YacTO CONPOBOXKAACTCS O3[JOPOBJICHHEM PACTEHUH OT HEMATO/
n OakTepHaJbHBIX TATOr€HOB. B coueTaHmm ¢ TepMmoTepamnueidl W XHMHOTEpamueld MeTo]| KIOHAIBHOTO pPa3MHOXKEHHS
MI03BOJISIET B 3HAYMTEIILHOM CTETICHN N30aBUTHCS U OT BUPYCOB, BUPOHUIOB (MH(EKIIMOHHBIX TeHOB) M MUKOILIa3M.

Comartndeckas rTuOpuan3anys.

B Tex ciryuasx, koraa MeToAaMH TPAJAUIIMOHHON CeIEKINH He YAAaeTcs IOIydUTh THOPHUAHBIE pACTCHHUS, IPUMEHSIOT
eIlle OJIHY KJIETOYHYIO OMOTEXHOJIOTHIO — CIIMSIHUE U30JIMPOBAHHBIX IPOTOILIacToB. [IpoTomiacT npeacTasisieT coOOH KIIETKY,
JUIICHHYIO KJIETOYHOW CTeHKH. Pa3paboTaH psa mpHEMOB, CIIOCOOCTBYIOIIMX CIHSIHHIO NMPOTOILUIACTOB, BBIIEIEHHBIX H3
pa3HBIX pacTeHuil. | mOpuan3aiueil mpoTonaacToB MOXHO MOJYYHTh HE TOJIBKO MEXBUAOBBIE, HO I MEKPOJOBBIE THOPHIHL.
MeXBHIOBYIO COMAaTHUYECKYIO THOPUAN3AIINIO, B YACTHOCTH, HCIOJIB3YIOT JIUISI IEPEHOCA TEHOB YCTOHYHMBOCTH M3 AUKHUX BUIOB
B KyJnbTypHble. Hampumep, ciausHHeM OPOTOILIACTOB COPTOBOTO KapTodess ¢ MpOTOIUIACTaAMHU IMKOro Buma Solatium
chacoense 8 U®P PAH mnonydeH coMaTHYeCKUi THOPH/I, IMEIOIIHIA PSIT XO3HCTBEHHO BaXKHBIX MPU3HAKOB. B Benmopycckom
HUWU xaprodeneBoacTBa comaTHueckast THOpHIN3aIys ObUTa YCIENTHO HCTIOIb30BaHa JJIs IepeHoca MPU3HaKa yCTOHYHMBOCTH
K ¢urodTopoly OT IMKOro MekcukaHckoro Bupaa S.bulbocastanum x xymerypHOMy copty. IlocpencTBoM clusiHUS
MPOTOIUTACTOB XJjopoduminedexkrHoro myranta S.tuberosum u aumkmx copros S.jamesii, S.bulbocastanum, S.carwensy
TIOJTyY€HbI PACTEHUS, B pa3HOH CTETICHN 3KCIPECCUPYIONIHe IPU3HAKN Ha3BaHHBIX (opm.

(ITo matepuanam ctateri: HocoB A.M. KynbTypa KJI€TOK BBICIIMX PACTEHHI: OT TEOPUH K MpakTuke // buonorus B
mkoste. — 2004, — Ne 5-6.)

Kpurepuu ouenku

OTBeT Ha KaXKIbIH BOIPOC OIIEHMUBAET B | Gan

MakcumarnbHOe KOJIMYeCTBO OaIoB — 5 6anioB

3aganue 3.

[IpoBenure ananu3 coxepxanus yueonnka Cyxopykosa JI.LH. O0mas ononorus. 10 kimace: y4e6. s 06meo0pa3os.
yupexaenuit: npo¢misHelid yposens / JI.LH. Cyxopykosa, B.C Kyumenko, T.® Yepnskosckas — M.: IIpocemenue, 2008. —
224 c. u BeIOEpUTE 3 TEMBI YPOKa, Ha KOTOPHIX BO3MOXHA NMPOQOpHUEHTaMOHHAs paboTa 1o OMOTEXHOJIOTUH; TPEIUIOKUTE
TIPUEMBI TaKOH paboTHI.

Tema ypoxa Coxaepxanue Bompocel, cBszaHHble C | Bo3aMoxkHbIe TpUEMbI
OuOoTEeXHOJIOTHEH npohOpUEHTAMOHHO
paboTsl

Kputepuu oneHku
OTMe4eHbI TeMBI 3-X YPOKOB U BX cojiepkanue (2 6ama)
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OTMe4eHbI BOIIPOCHI, CBsI3aHHBIC ¢ OMOTEXHOJIOTHEH — 1 6armt
VYka3zaHsl IpUeMbl TPO(HOPHEHTAMOHHOM paboThI (2 Oaa)
MaxcumansHOe KOTMYECTBO 0aioB — 5 6amios

3ananue 4.

IIpoanamu3upyiite TaONUIly U OTBETHTE HA CIICAYIOUINE BOTIPOCHL:
1)Kakwne nokazaTenn o3BOJISTIOT CPAaBHUBATH NPOIIECCH peMeAHaIiy 1 OnopemMenuanun’?
2) Kakoe Bo3/ieiicTBHE OKa3bIBACT HA MOYBY PEMEIHALIUS U OHOpEeMeTAaIus?

3) Kakoif u3 3THX METOJJOB OYUCTKH MTOYBHI OOJIee HAaJIeKEH U odeMy?
4) Kakue npoIyKThl MOTYT 00pa30BBIBATHCS IMPU PEMETUAIINN 1 OHOpeMeanaIum?
5?7 B 4eM TOCTOMHCTBA W HEIOCTATKH OMOpEMEIHallni?

CpaBHEHHE METOJIOB PeMEANaii 1 OHOpeMeTHAITHH.
(ITpuknamHas sxkobuoTexHonorus. Yueonoe nocodue: B 2 1. T.1 / A.E. Ky3uenos u ap. — M.: BUHOM. JlaGopaTopus

3Hanui, 2012. — 629 c., C.599.)

0cOoOCHHOCTE! MecTa 3arps3HeHHs

Pemenunanus TToxaszarenu buopemenuanus
CraHgapTHble  aHAIM3Bl,  JAIOIIUE UccnenoBanue npuMeHUMOCTH KoMmmekcHpie  MeXIUCIUTUIMHAPHBIE
OJTHO3HAYHBIN OTBET TEXHOJIOTUH JJIs OUUCTKHU UCCIIeIOBaHMsI, TpeOyrolue BBICOKOH

KOHKPETHOT'O MECTa 3arpsi3HEHUS KBajuuKanuu
OOHOTUIIHBIM METOJA OYMCTKHU Pa3HbIX CrangapTuzauus IpUMEHEHHS Kaxnaprit MIPOEKT Tpedyer
MECT 3arpsi3HEHHUS TEXHOJIOTUHU WHAWBHAIYATbHOHW pa3paboTKH
JKecTtkoe: BBICOKHE TeMIepaTypsbl, Bo3snelictBre Ha nouBy Msirkoe:  nobaBlieHHE — NPHUPOAHBIX
pacTBOPUTEINH, Ia3bl U T.1. CcyOCTpaToB, OHMOTEHHBIX 3JCMEHTOB,

MUKPOOPTaHU3MOB

JHu, Hegenu JImATeIbHOCTh OYUCTKHU Mecsnpl, ToabI
Bricoxkas; Majo 3aBUCUT oT HanexHocTh TeXHOJIOTUH] Huszkas; CHUJIbHO 3aBUCUT oT

0COOEHHOCTEH MecTa 3arpsi3HeHHs

CTONMOCTD CpCAHCTO ITPOCKTA

60-90 % oT cToMMOCTH peMeaHaIiu

O6pa3zoBaHue OTaCHBIX IToTennuanbpHas HKOJIOTHYECKas Bo3moxxHO 0Opa3oBaHHE  OIACHBIX
MPOMEXKYTOYHBIX MIPOJIyKTOB OTaCHOCTh NPOJIYKTOB HENOJHOW OHolerpaganuu
HETIOJIHOTO Pa3JIoKEHHs 3arps3HeHHs 3arpsi3HEHUs;  TpeOyeTcs — OlleHKa

BO3MOKHBIX HOCJIEACTBUM

UHTPOAYKLUU OPraHU3MOB

Kpurepun onenkn
OTBeT Ha KaXIBIH BOMPOC OIICHHUBAET B | Garr
MaxkcuMaasLHOe KOIHYECTBO 0aioB — 5 0aioB

OIIeHOYHBII JUCT 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-r

4-a 18—

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 27-0

14-a 28 —r

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

b 7 - TOTHOTEHTHOCTH
b 8 — nepBuUHBIE METAOOIUTEI

b 3 — xumepa
B 4 — 6uostornyeckast 6aaIUCTHKA
Kpurepun otBeToB: 40 6ammoB
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3amanwe 2.
1) B kakux OTpaciisix Hay4YHOW M MPOM3BOJICTBEHHOH cdepbl HAILIO MPAKTHYECKOE MPUMEHEHHE TaKoe
HarpasjeHHe OMOTEXHOJIOTUH KaK KYJIbTypa KIETOK BBICIIUX PACTCHHIA?

B sxonozuu u pacmenuesoocmeae.

2) Kak ¢ moMoIipio MeToia KyJIbTypbl KJICTOK M TKaHEeH MOXKHO COXPAHUTh PEIKUE M HCUE3A0NINE BUJIBI

pacteHmit?

Jlenonuposanue 61006 pacmenuii 6 6ude KawLyca U CyCneH3UOHHbIX KYIbmyp, OONOTHUMENbHO COXPAHUB UX 8 HCUOKOM
asome (Kpuoxomcepseayusi)

3) Kak MeTo0M aHporeHesa nory4aroT TOMO3UTOTHBIC PACTEHHs?

AHnOpoeenes npeononacaem noiyuerue in VItr0 2anioudog npu KyIbMugUPOSAHUYU NbLIbHUKOS HA UCKYCCMGEHHbIX
numamenbHbix cpedax ¢ 00basieHuem 20pMoH08. B danvuetiuem npu y08oeHuu yucia xpomocom, npoucxoosyem CHOHManHo
WU UHOYYUPOBAHHOM 0OPAOOMKOU KOAXUYUHOM, BO3HUKAIOM 2OMO3USOMHble OUNIOUOHBIE PACEHUs, KOMOpble nepeoarom
CBOU NPUBHAKU NOMOMCMEY 0e3 pacujennieHus.

4) KakoBo npakTuueckoe 3Ha4eHHe KIIOHATbHOTO MUKPOPA3MHOXKEHHUSI pACTCHHA?

s KNIOHANBHO20 MUKPOPA3ZMHOJICEHUsL XapakmepeH 0ojee 8blcOKUll KOIDDUYUeHm pasmHONCeHUs pACHmeHul,
MUHUAMIOPU3AYUSL Npoyecca U 0300posienue pacmenull (0c6000dicoeHue ux om OAKmepuaIbHbIX, BUPYCHBIX U ePUOKOBbIX
uHpexyuii)

5) B 4eM 3aKIi04aeTcs MPaKTHUECKOE 3HAYEHHE COMATHUECKOI ruOpuau3anuun?

Comamuueckasn eubpuousayust npeonoiazaem NepeHoc 2eH08 OUKOPACMYWUX PACMEHUU 6 KYIAbmypHble Nymem
CIUSAHUSL POMONIACTNOE KIemOK dmux pacmenuil. Taxum o6pazom MOICHO cOenamsv KyabmypHoe pacmeHue 06oiee
YCMOUYUBHIM K (DAKMOPam cpeowl.

3aganue 3.
Tema ypoka Conepxanue Bompocel, cBsa3anHble C | Bo3MoxHbIE TIPUEMBI
6uoTexHoIOTHEH npodopUEeHTALMOHHOM
paboTHI
Oxkucnenue opeanuyeckux | 1.Cywnocmo npoyecca | Ilpouzsoocmeo Okckypcus Ha x1eb603a800
seujecms. Inuxonus. | 6uoro02uuecko20 OKUCIeHUsL | KUCTOMOIOUHBIX (nusosapennulii 3a600)
bpoorcenue. 2. Anaspobnoe okucienue | npodykmos, 0CHOBAHHOE HA

2NIOKO3bL:
a) enuKonu3

0) MONOUHOKUCTIOE
Opooicenue

8) cnupmogoe bpodicerue

MOLOUHOKUCTIOM OPOdICEHUU
(npouzeoocmao cvipa)
Ilpouzeo00cmeo npodykmos,
OCHOBAHHOE HA CRUPMOBOM
Opoodicenuu  (npou3eoocmeo
xneba, nusa, una)

4.Pasmuoocenue bakmeputl

npenapamog u Oisi peueHus.
npobaem IK0I02UU

Ocobennocmu cmpoenus u | 1.Dopmoi Kemox u | Ilpumenenue b6axmepuit | [loocomosxa npezenmayuii
PA3MHOICEHUsSI NPOKaApUom | pasmepwl (brazooaps Hanuyuo | u coobuyenutl

2. Cmpoenue  xnemok | naazmuo) npu

baxkmepuil. npouseoocmee

3. Hsuoicenue baxmeputi JIeKAPCMBEHHBIX

Tennas unorcenepus 1.3a0auu eennou | Ilpouzeoocmeo eenHo- | IIposedenue

umdICeHepuU UMDICEHEPHBIX OP2AHUBMOE | MeMamu4ecKo2o ypoka

2.Texnonoeust  noayuenus | I'enno-moougpuyupoeanmvie | «eennas UMDICEHePUSL:

2€eHO8. npooyKmol docmudicenus u

3.3nauenue u npodaemuvl | I'ennas — undicenepusi 6 | nepcnekmuGobly c

2eHHOU UHIICeHepUU Meduyune npuMeHeHuemM MmexHon02UU
00yueHus 8
compyonuuecmee

Kputepuu ouenku

OTMe4eHbI TeMBI 3-X YPOKOB U HX cojiepkaHue (2 6ama)
OTMeueHbI BOIIPOCHI, CBSI3aHHBIE C OMOTEeXHOIOTruer — 1 6amn
‘YkazaHsl npreMbl TPoPOPHEHTANOHHON paboTH! (2 bana)

3aganue 4.

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

Hccnedosanue npumenumocmu mexnono2uu OJisi OYUCHIKU KOHKPEMHO20 MeCmd 3a2pS3HeHUsl; CIMAHOApMU3ayus
NPUMEHEHUs. MEXHONIO2UU; 6030eticmeue HA NO4EY, OIUMENbHOCb OYUCHKU, HAOEHCHOCMb MEXHOL02Ul, CHOUMOCHDb
cpednezo npoexkma, NOMEeHYUAIbHASL IKOTOSUYECKAsL ONACHOCMb

2) Kakoe Bo3zeiicTBHE OKa3bIBaeT HA MOYBY peMeIHals U OnopeMeTuarus?

Pemeduayus oxasvieaem scecmroe 6o30eticmsue, m.K. NPUMEHSIIONICSL 8bICOKUE MEMNEPAmypbl, PACMEOPUMENU, 243bl
u m.n. buopemeouayus oxazvigaem bonee Mackoe 030elicmaue, n.xK. 8 NoY8y 000asIAIOM NPUPOOHble CyoOCcmpamsl, OuUo2eHHbLE
INeMEHMbL, MUKPOOP2AHUIMDL.
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3) Kakoii u3 3THX METOJJOB OYUCTKH MTOYBBI OOJIee HAJICKEH U ToYeMy?

Kbonee nadescen cnocob pemeouayuu, m.K. UCHONb30BAHUE MEMNEPAMYPb, XUMUYECKUX BeUeCm8 YHUYMOodicaem
3aeps3HeHue HABePHSIKA.

4) Kakue npoykTsl MOTYT 00pa30BBIBaThCS IIPH PEMETUALUK U OHopeMeqHaIiin?

Obpa3zosanie onacHvx NPOMeHCYMOYHbIX NPOOYKINOE HENOIHO20 PA3LONACEHUA 3A2PAIHEHUS, 603MOIUCHO 00pA306aHIe
ONACHBIX NPOOYKMOE HENOTHOU OU00ecpadayuy 3azpa3HeHUs.

5) B uem 1OCTOMHCTBA U HEJOCTATKH OMOpEeMeanaIiim?

Hocmouncmesa: oxazeieaem 6onee msackoe 030elicmeue Ha nNo48y, 6ped OKpydicalouel cpeoe MUHUMANbHDIL, boJiee
deutesas cmoumMocms npoeKma.

Heoocmamxku: npoyecc ouucmku modcem Oaumvca 200aMu, Kadx#COblli HPOeKm mpedyem UHOUBUOVATbHOU
Pa3pabomyu, 803MONCHO 00pA306aHUE ONACHLIX NPOOYKMO8 HEeNOAHOU Ouodecpadayuu 3azpsasHeHus; mpebyemcs OyeHKa
B03MOJCHBIX NOCIEOCMEULE UHMPOOYKYUU OP2AHUBMOS.

IlepeBox HaOpaHHBIX OANIOB.

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

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

Meroaudyeckue MaTepralibl, OIpeIelIIoIUe IPOoLeaypY U KPUTEPUH OLICHUBAHKS ChOPMUPOBAHHOCTH
KOMIIETEHINH NPU NPOBEACHUH IPOMEXYTOYHOHN aTTECTALH

3a4der ¢ OUEHKOM MPOBOJUTCS YaCTUYHO MUCbMEHHO

Ha ocHOBe THMOBBIX 33/JaHUIl COCTaBISIETCS 1O 2 BapHaHTa YK3aMEeHAIIMOHHON paboTEHI.

3aueTHBIC Pa0OTHI PACIICUATHIBAIOTCS 10 KOJTHYECTBY CTYICHTOB.

Bo Bpems 3auera CTyIEHTBI pacca)XMBAlOTCs 3a MapTy 10 oAHOMY. IloirydaroT pacneyaTky ¢ 3aJaHUSIMM U YHUCThIE
JIUCTBI 1JI1 YEPHOBUKOB U OTBETOB.

CTyIeHTBI MOTYT MOJh30BATHCS ITKOJIFHBIMU YICOHHKAMU.

Ha BbInosiHeHHe 3aueTHON pabOThI OTBOJUTCS 3 aCTPOHOMHYECKHX Yaca.

ITo mcTedyeHUN BpeMEHH CTYIEHTHI CIAIOT MUCEMEHHBIN BapHaHT paOOTHI, KIYT, KOTAA MPEToaBaTellb IPOBEPUT
TECT, Jlajiee OTBEYAIOT Ha YTOUHSIOIIKNE BOIPOCH! IPENOAABATENS IO OCTAJIBHBIM 3aJIaHUSIM.

Bansl, mosryuyeHHbIe CTYZICHTOM Ha 3a4eTe C OLIEHKOH, CYMMHUPYIOTCS ¢ HaOpaHHBIMHU paHee 0ayulaMH U IepeBOASTCS
B UTOTOBYIO OLEHKY 110 AUCLUILIUHE.
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