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

INosicHuTenbHad 3amucka

®oHp oneHouHBIX cpeacTB (manee — DOC) ans NpoMexyTOUHOM aTTecTalud MO AucHUIIuHE «BBeneHue B
OMOTEXHOJIOTHIO» Pa3padOTaH B COOTBETCTBUH C (heiepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHAAPTOM BBICLIETO
oOpazoBanust — OakaiaBpHat 10 HamnpaslieHHI0 oAroToBku 44.03.05 Ilexarornueckoe obpasoBanue (C IBYMs IMPOQHIIMU
MIOJITOTOBKH), YTBEP>KACHHOTO NpuKa3zoM MuHHCTEpcTBa 00pa3zoBanus u Hayku Poccuiickoit @enepannu ot 22 despains 2018
r. Ne 125, ocHOBHO# npodeccruoHanbHON 00pa3oBaTenbHON nporpammoit «buonorus» n «I'eorpadus» ¢ yuetom TpedboBaHuit
npogeccruoHanpHOTO craHmapta «llemaror (memarormdeckas AEATENBHOCTH B cdepe INOMKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 00IIleT0, CpeaHero oomero o0pa3oBaHms) (BOCIHUTATENb, YIUTEINH)», YTBEPKIECHHOTO IPHKa3oM MHUHUCTEPCTBa
TpyZa U conmaibHOi 3amuTsl Poccuiickoit @eneparun ot 18 oxTss0ps 2013 r. Ne 544H. (3apeructpupoBaH MHHHCTEPCTBOM
toctuimn  Poccutickoit @enepanmu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
mpuka3aMu MUHHCTEPCTBAa TpyAa M comMaibHOM 3ammThl Poccuiickoit @eneparun ot 25 mekadps 2014 r. Ne 11151
(3apeructpupoBad MuHucTepcTBOM tocThIK Poccuiickoit @enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
oT 5 asrycra 2016 r. Ne 4221 (3apeructpupoBad Munucrepctsom rocturiuu Poccuiickoit ®@eneparnuu 23 asrycra 2016 r.,
peructpanoHHbIi Ne 43326).

Henp ®OC 1st IpOMEKYTOUHON aTTeCTallMU — YCTAaHOBJICHHE YPOBHS C(QOPMUPOBAHHOCTH YaCTH KOMIIETEHIINU

OIIK-8. CriocobeH ocyIecTBISATh Me1arorHuecKyo esITeIbHOCTh Ha OCHOBE CIIENMAIbHBIX HayYHbBIX 3HAHHH

3agaun @OC a1t MPOMEXYTOYHOH aTTECTAlMK - KOHTPOJb KadecTBA W YPOBHS JOCTIDKCHHS 00pa30BaTENbHBIX
PE3yIBTaTOB MO (OPMUPYEMBIM B COOTBETCTBHH C yUEOHBIM IUNIAHOM KOMIICTECHIIHSM:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH H MPHUHIUIBI IIOCTPOCHUS H (DYHKIMOHHPOBAHUS
00pa3oBaTeNIbHOTO MpoLEcca, pOJb U MECTO 0Opa30BaHUs B XKHU3HH YEJIOBEKa M OOIECTBA, COBPEMEHHOE COCTOSIHUE HayIHOU
o0acTu, COOTBETCTBYIOLIEH MPEIoaBaeMOMy IIPEAMETY; IPUKIaJHOE 3HAUCHNE HAYKH; CHEHU(PHIECKHE METOAbI HAYYHOTO
MIO3HaHMSA B 00BbEMe, 00ECIICUNBAIOIIEM TIPETIOJaBaHNE YICOHbBIX IPEIMETOB

3HaeT 00BEKTHl OMOTEXHOJOTMU; METOJbl OMOTEXHOJIOTUH B CEJICKIMH PAaCTEHHH, )KUBOTHBIX, MUKPOOPTaHU3MOB;
TEXHOJIOTUM TEHHOM WH)XEHEpPHUHU: TIONy4YEeHHEe TPAHCT€HHBIX OPraHU3MOB, IIOJyuY€HHE TI'€HHO-MHXXECHEPHBIX OENKOB;
TEXHOJIOTUH KJIETOYHOI MHXXEHEpHHU: KJIOHAJIbHOE MHKPOPAa3MHOXXEHHME PAcTeHHH, KIOHHPOBAHUE JKUBOTHBIX, MOJy4YEHHE
THOPUIOM; TEXHOJIOTMU TOJIyYSHUS! TEPBUYHBIX M BTOPHYHBIX METabOJIMTOB, MMMOOMIM30BaHHBIX (DEPMEHTOB; acCIEKThI
9KOJIOTUYECKOH OHMOTEXHOJOIWH: TPOM3BOJACTBO OWOrasa, OYMCTKAa CTOYHBIX BOA M  IepepadoTKa OTXOJ0B
OMOTEXHOJIOTUUECKHUMHU METOAaMH.

TpeboBaHue K MPOIESYPE OLECHKH:

[ToMemenne: momelneHne ¢ MPOEKIMOHHBIM 000pynoBaHueM/naboparopus OOopynoBaHHE: MPOEKTOP, HOYTOYK,
HIKOJIBHBIE y4eOHUKH

WHCTpyMEHTHI: HE MPEexyCMOTPEHBI

Pacxoxneie MmaTepuansl: nucyas Oymara popmaTa A4, KapTpUIK

JloCTyII K IOTIOTHUTENHHBIM CIIPABOYHBIM MaTepHaiaM: He TpeOyeTcs

Hopwmsl BpeMenn: 3 akajeMHIeCKHX Jaca

Kommrekr OIICHOYHBIX CPEACTB JIsI IPOBCACHU HpOMe)KyTO‘-IHOﬁ aTTeCTalun

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

OIIK-8. CriocobeH ocymecTBIATh e1arorHuecKylo JIesITeIbHOCTh Ha OCHOBE CIIEIIMANIbHBIX HAYYHBIX 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:

3HAaeT OOBEKTHl OMOTEXHOJIOTHH; METOJBI OMOTEXHOJIOTHH B CEJICKIMH PACTEHUH, )KHBOTHBIX, MHKPOOPTaHU3MOB;
TEXHOJIOTUM TEeHHOM WH)XEHEPHWH: TIONy4YeHHE TPAHCTEHHBIX OPraHW3MOB, IIOJIyUY€HHE T€HHO-WHXECHEPHBIX OEIKOB;
TEXHOJIOTUHM KJIETOYHOI WH)XEHEPHH: KIOHAJIBFHOE MHKPOPAa3MHOXXEHHE PACTEHHH, KIOHHPOBAHUE JKUBOTHBIX, MOIy4YCHHE
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
3aganue 1 - Tect
Yacts A.
OTBeThTE Ha BOMPOCHI TECTA, BRIOPAB OJMH BEPHBIN OTBET U3 YETHIPEX MPEIOKCHHBIX.
1.Kak Ha3pIBaeTCS HayKa O METOJAaX U CIOCO0ax MPOU3BOJCTBA C HCIIOJIb30BAHUEM OOBITHBIX PACTEHHM, )KUBOTHBIX,
OakTepwuii ¥ rpUOOB B €CTECTBCHHBIX YCIOBHSIX:
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

A) cenbcKoe X03sICTBO, B) Muxpobuosorus,

B) 6uotexHonorUs HOBEHINA, I') buoTexHoMOTUs KITaccHuecKasi?

2.Kaxkoii MeToz uctionb3yeT OMOTEXHOIOTHS JUIs TIOJIyYEeHNs] MOHOKJIOHAJIBHBIX aHTHTEIl C 3aJaHHBIMH CBOMCTBaMHU:

A) reHHas UHXXEHepus, B) MukpoOuonoruueckuii cuHTes,

B) nomy4yenue rudbpuiom, I') smOpuonornueckuii?

3.Kakoe HanpaBiieHHe B pa3BUTUH OMOTEXHOJIOTUH MOpa3yMeBaeT MOIy4YeHHe U NPUMEHEeHne Ororasa:

A) sxonorus, B) snepreruka,

b) nuieBast MpOMBIIIICHHOCTb, I') cenbckoe x034iCTBO?

4 Kaxue BeKTOPHI ABISIOTCS Hanbosee Y3pPeKTHBHBIMHE ISl IEPEHOCa TeHa TPU TeHOTePaTIIH:

A) TpaHCIIO30HHI, B) Bupycsr,

B) mna3smuer, I') 6akrepuodaru?

5.Kak Ha3pIBalOTCS OPTaHU3MBI, COJIEPIKAIINE B CBOEM T'€HOME Uy KE€POAHBIH I'eH:

A) penuIenTsI, B) mosmmuionpl,

B) nonopsr, I') Tpancrennsie?

6.Kakas cTpyKTypa BBITIOHSIET POJIb MEPEHOCYNKA BCTPOCHHOTO TeHa K OakrepuanpHoit JTHK:

A) n-PHK, B) THK,

b) Bupyc, I') mnasmua?

7.Kaxkoii mporecc npemecTByeT Moay4eHHI0 PeKOMOMHAHTHBIX TIa3MHU:

A) ynaneHue HHTPOHOB, B) camoynsoenue JIHK,

b) «pa3pesanue» u «CUIMBaHUE) [Ia3MUIbI, I') cunre3 u-PHK?

8.Kakoe HamnpasyieHre B MOJy4YeHHH pACTEHHUI MpeanonaractT BHeaperne Nif-renos:

A) ycTOWYMBOCTD K (PUTONIATOTEHAM, B) ycroifunBocTh K repornuaam,

B) ycBoenue azora, I') ycToitunBOCTE K 3aMOpO3Kam?

9.Kakue Oenky, ImoOJlydaeMble TE€HHO-WH)KCHEPHBIM CIOCOOOM, HWCIIONB3YIOT MUl JICYCHHS OHKOJIOTHYECKHX
3a00JeBaHuUil:

A) narephepoHsl, B) rnuxonpoTenasl,

b) “MMyHOTI00y THHEL, I') comarorponun?

10.Kak mHa3piBaeTCca 00JaCTh 6I/IOT€XHOJ'IOFI/II/I, n3yydaromasi KJICTKH, TKaHW W OpTraHbl, BbIpAIIMBACMBIC Ha
HNCKYCCTBCHHBIX Cpe€lax:

A) TpaHCIUTaHTOJIOTHA, B) xierouHas nHXeHepus,

b) rennas umxeHepus, I') xnerounas cenexius?

11.Kaxue KJIeTK B 0CHOBHOM HCIIOJIB3YIOT IS TIOTyYeHHs KyJIbTyphl KJIETOK M TKaHEH:
A) comaTtndeckue, B) mogudumupoBanHsie,

b) monossre, I') 6macromepsr?

12.Kaxk Ha3bpIBaeTCs MPOIECC IMOJIyYESHHUsI HCKYCCTBEHHBIX CEMSH PaCTeHHH U3 KaJuyca:

A) mopdorenes, B) ructorenes,

B) opranorenes, I') sm6puorenes?

13. Kakoe cBOMCTBO KaJUTyCHBIX KJIIETOK BO3HHUKAET MPH UX JUIUTEILHOM KyJIbTHBUPOBAHHH:
A) MOPO30CTOMKOCTB, B) ropMOHOHE3aBHCHMOCT,

b) pusnonornueckast aCHHXpOHHOCTb, I') reneTngeckas reTeporeHHOCTH?

14 Kakoe HanpaBiieHHE B MEIMIIMHE CYUTACTCS EPCIIEKTUBHBIM IS JICUEHHS IOBPEXKICHHBIX U OOJIbHBIX OPTaHOB!
A) KJIIOHHpOBaHHUE YETIOBEKA, B) ucrions30BaHnEe CTBONIOBBIX KIETOK,
B) TpancmranTonorus, I') mepecaaka xocTHOTO MO3ra?
15.Kakoe couetanue obpa3yet ruOpugaomy:

A) SpUATPOIIUT ¥ TUMQOIIHT, B) muenoma u mumdonur,

b) anTrren u anTHTENO, I') Muenoma u TpomboIHT?

16. Kaxoii npornecc He AABJASIETCH MEXaHU3MOM KPUO3AIINTHI:

A) BBezieHHE B KJIETKY KpPHOIIPOTEKTOPOB,

B) OpicTpoe 3aMOpakMBaHUE KIETKH,

B) MennenHoe 3aMopakMBaHUE KIETKH,

I') cunTes KieTKOl OMONIOTNYECKUX aHTH(HPHU30B?

17.Kakoe cBoiicTBO THOPHIOM OCOOEHHO BaXKHO JJISl UCTIOJIb30BAHMS B MEUIIMHE!
A) BBICOKas CTIeU()UIHOCTD AHTUTET,

B) ciocoOGHOCTE K HEOTpaHUIECHHOMY POCTY,

B) BO3MOXHOCTh Pa3MHOXKATHCSI HA NCKYCCTBEHHBIX ITUTATEIBHBIX CPEaX,
I') xpaHeHue B 3aMOpPOKEHHOM COCTOSTHHH?

18.Kakue BemecTBa OTHOCSTCS K BTOPHYHBIM META0OIHTAM:
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

A) bepMeHTHl, B) anTHOWOTHKH,

b) ButamuHsl, I') amunokucnoTs?

19.Kakoii crmoco® mnonyueHHss aMHHOKHCIOT II0/Ipa3yMeBaeT MOJIyYeHHE YUCTOrO MNpPOJIYKTa, CBOOOAHOrO OT
MIpUMECEH:

A) runponn3 OeNKoB, B) dpepmenrarus.

B) MmuxpoOnonoruyeckuii CHHTE3, I') xummaecknii cuaTE3?

20.Kaxkoii MeToa UMMOOHWIM3aMU (PEPMEHTOB 00ECIICUMBACT PaBHOMEPHOE pacrpeneicHue GepmeHta B o0ObeMe
HOCHTEJIS:

A) BKIIIOYCHHE B JINTIOCOMEI, B) uakancynupoBanue,
B) ancoOrws, I') BiItOUEHUE B TEib?
21.B xakoM OMOTEXHOJIOTHIECKOM IIPOIIECCE He UCTIONB3YIOTCS IPOXKKH:
A) xBaleHue, B) Bunozenue,

B) xneboneucHue, I') nuBoBapenue?

22 Kakue mnpoAyKThl MeTaboIu3Ma NPUMCHSIOTCS B CEIBCKOM XO3SWMCTBE IS TMOBBIIICHUS MPOTYKTHBHOCTH
KUBOTHBIX:

A) pepmeHTHI, B) ButamuHsI,

b) aMHHOKHCITOTBI, I') oprannyeckme KHCIOTHI?

23.Kakoii croco® CHMKEHHsS YHCICHHOCTH HAaCEKOMBIX — BPEAMTENCH CEJIbCKOTrO XO03siicTBa He OTHOCHTCH K
OMOTEXHOJIOTUIECKHAM CII0CO0aM:

A) crepuim3anus, B) npumeHeHNe HHCEKTHIIUAOB,

B) ucronnp3oBaHme €CTECTBEHHBIX BPAaroB, I') cosmanme npenapaToB Ha OCHOBE OaKTepHii?

24.01X010M KaKOTO TIPOU3BOJICTBA SABISACTCSA (PEHON — OMACHBINA 3aTPA3HUTEIh CTOYHBIX BO:

A) aToMHas 3HEpreTHKa,

b) Hedrenepepaborka,

B) mpou3BoOACTBO CHHTETUYECKHUX MOIOIIUX CPE/CTB,

I') nemton03H0-0yMaHask HPOMBIIIIEHHOCTH?

25.Kakoe ycioBue SBIISIeTCSl 00s13aTEIbHBIM JUIS Pa3IoKeHHs. OPraHUKU B a3POTEHKE!

A) HaNIMYMe OJHOKIETOYHBIX BOJIOPOCIEH,

b) nanuume 06e33apakuBarONINX BEIIECTB,

B) manmuuune Bo3ayxa,

I') manmmaue s3nexTpo0B?

26.Kaxkoe BemiecTBO 00pa3yeTcs B pe3yJbTaTe BEPMUKYJIETHBUPOBAHIS:

A) rymuconn, B) Guorens,

B) ryMUHOBBIE KUCITIOTHL, I') 6buorymyc?

27.Kax Ha3pIBaeTCs MPOLECC Pas3JIoKeHUsI KCEeHOOMOTHKOB MO BO3ACHCTBHEM MHKPOOPTaHU3MOB!
A) buorpaHchopmanys, B) BepMUKyTETHBHPOBAHUE,

B) 6poxenue, I') rupponus?

28.Kakue ycTaHOBKY He MPUMEHSIIOT JJIsl OYMCTKH BO3/1yXa!
A) buockpy060epsl,

b) 6uocencopsi,

B) 6uopunsTpsl,

I") GuopeakTopsl C OMBIBAEMBIM CIOEM?

Yacts b.

W3 npeioskeHHBIX OTBETOB BBHIOEPUTE TPH BEPHBIX.
1.01an4nst reHHOW MHXKEHEPUH OT CEJIEKIIHH:

A) mporiecc IpOUCXOJUT B OpraHU3ME,

B) orbupaercs motoMcTBO 0HOM Moekyisl JJTHK,

B) ckpenuBaloTcs reHbl HEPOACTBEHHBIX BHJIOB,

I') mponiecc mporcxoauT B «poOHpKe»,

JI) ckpenBaroTCsl pOACTBEHHBIE 0COOH,

E) pesynpTaT ckpemmBaHust MOKHO TOJBKO IPEAyTranath.
2.IlpenmMyniecTBa KJIOHAIBHOTO Pa3MHOKEHHSI PACTEHHA:
A) 0310pOBJICHUE TTOCAJOYHOTO MaTepHana,

b) mosmydeHnue HOBBIX COPTOB pPaCTEHHUIA,

B) BbIcOKmit KOd(DPHUIHEHT pa3MHOKEHUS,

I") sxoHOMMS TIIIOIATEH,

J1) nosiBeHNe HOBBIX Ka4eCTB Y PAaCTCHUI.
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

3aKOHUYNTE TPETOKCHHUS

3.0pranusm, B reHOM KOTOPOT'O BHEJIPEH Yy KEPOIHBIN I'CH, HA3bIBACTCS ..euenen........

4.Tlponecc mnepepabOTKM TBEPIBIX OPraHUYECKHX OTXOAOB IPU IOMOIIM KPAaCHBIX KaTU(QOPHUHCKUX uepBeil
HA3BIBACTCS ...eueeeenene....

5.Knetka pacteHwmid, THIIEHHAS KICTOYHON CTCHKH HA3BIBACTCH ................

6.COBOKYITHOCTh KJIETOK WIIM 0cOOel, MPOU30MICAIINX OT OAHOTO OOIIEro IpeaKa IMyTeM OeCIIoNIoro pa3MHOKECHHUS,
Ha3BIBACTCS. ...eueeeen.....

7.Ilpouecc 0Opa3oBaHMs OPraHN30BAHHBIX CTPYKTYP U3 KAUTyCa PACTCHUH HA3BIBACTCS ...uevene.... ..

8.DepMEHTEHI, ICKYyCCTBEHHO CBA3aHHBIE C HOCUTENIEM U COXPAHSIOIINE CBOIO AKTUBHOCTD HA3ZBIBAIOTCH ...cvveeen......

3amanue 2.

[Ipoananu3upyiTe TEKCT U OTBETHTE Ha CJICIYIOIIHE BOIPOCHIL:

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

2)Kak Ha3bIBalOTCsI TPyIIIa TE€HOB OaKTEepHid, KOTOPhIE KOHTPOJIUPYIOT HpoLiece a30TPUKcAUN?

3) Kakue npo0ieMsl CTOSIT Iepe]] TeHHBIMH HHXEHEPaMH, CO3IAI0IIIMHU a30T(QUKCUPYIOIINE pacTeHNUs?

Pacmenusn-azomgpurxcamopoi

AzoTt¢ukcanus — nporece, B Xo0/1e KOTOPOro arMOC(EpHBIN a30T BOCCTaHABIMBACTCS B KIIETKAX J0 aMMOHHS U 3aTEM
UCTIONb3YeTCs IJIsl CHHTe3a OeJKa M JPYruX OpraHu4yeckux BemiecTB. K HEMy CHOCOOHBI TOJBKO HEKOTOPBIE NMPOKAPUOTHI:
CHHE-3€JICHbIC «BOJIOPOCIINY», KIyOCHbKOBBIC OAaKTEepuH, OOMTAIONIME HAa KOpHIX 0000BbIX pactenuid (poa Rhizobium),
cBOOOIHOXKMBYIIIME OUBeHHBIE OakTepuu (poa Azotobacter, pox Clostridium).

[epeHOC TeHOB CBSI3BIBaHHS aTMOC(EPHOTO a30Ta U3 MPUPOIHBIX a30TGUKCATOPOB B 371aKOBBIC PACTCHUS [TO3BOJIHII
OBl PE3KO COKPATUTh MCIOJIb30BaHUE a30THBIX YI00pEHHUH U 3aMETHO YMEHBIINTD CBSI3aHHOE C MX IPUMEHEHUEM 3arps3HeHNe
OKpY>KaroLIeil cpelbl, a TAKKEe CHU3UTh CTOMMOCTB CEJIBCKOX03IHCTBEHHOM POy KIIUH.

OnHako TONy4YeHHE PACTEHHMI, CIIOCOOHBIX YCBaHBaTh aTMOC(EPHBIA a30T — 3ajaya O4YEeHb TPYAHAs, MOCKOJIBKY
A30T(QUKCAMS — 3TO CIOXKHBIA MPOLECC, KOHTPOIUPYEMBIl y OakTepuil OOJBIINM YUCIOM TeHOB (OKoyio 15). DTH reHbl
nosryunid HazBauue Nif (ot anri. nitrogen fixation — pukcanus asora). I'eHHble MHXEHEPHI TPO/IETATH OONBIIYIO paboTy MO
M3YUCHHUI0 MEXaHHU3MOB Tepeiau Nif-reHoB w3 GakTepHanbHOW KIETKH B pacTuUTenbHyr0. OMHAKO 1O CHX MOP OHH HE
JOOWITNCH HX HOPMAIBEHOTO (D)YHKIIMOHUPOBAHHMS B KICTKaX PACTCHHH.

[poGnemMoii Ha MyTH CO3AaHMs A30TPUKCHPYIOLINX PACTEHUH CTalO TO, YTO OHONIOrnYecKas pUKcaluus a3oTa Tpedyer
3HAYMTEIBHBIX DHEPTETUYCCKUX 3aTPaT. B KiIeTKe 3TH pacXo.sl MOKPBIBAIOTCSA 3a cueT ruaponusa ATO. Bot moyemy ecinu B
KJIETKy JII0OOro opraHu3Ma, He IPUCIIOCOOJIEHHOTO NPHUPOJON /s CBS3BIBAHUS a30Ta aTMOc(epbl, MPOCTO BBECTH
HHUTPOTE€HA3y U 3aCTaBHUTh ee paboTaTh, TO 3TO HAPYIIUT JHEPTETUUCCKUI OOMEH KJICTKH, M Ta MOrHOHeT oT Hefoctatka ATO.

Eme onna, moxkanyii, 6osee cepbe3Hasi TPYIHOCTh 3aKII0YeHa B CBOMCTBAaX caMOi HUTporeHa3bl. Eciiv Ha3BaHHBIM
(epMeHT M30JMPOBATh U3 (PUKCHUPYIOIIETO a30T MHUKPOOPraHU3Ma, TO OH OBICTPO TEpsieT CBOK aKTHBHOCTB, «OTPABIISSACH)
KHCIIOpOoJIoM Bo3ayxa. ClieJJoBaTebHO, €CITH JaXe U MepeHecTH Nif-reHsl B pacTUTENbHBIe KICTKH, KOTOPIE B OTIHYHE OT
NPUPOJHBIX a30T(GHUKCATOPOB HE YMEIOT 3alllMIATh HUTPOTEHA3y OT KHCJIOpOJa, TO OHM NMPHOOPETYT JIMIIb HEaKTHBHBIN
(depMeHT.

U, HakoHell, TeHHBIC HHXKEHEPBI BCTPETHIINCH C MIPOOJIEMOIA, CYIIIHOCTh KOTOPOH COCTOUT B TOM, YTO HOHBI aMMOHHUS,
obpasyromuecs pH BOCCTAHOBJICHHUH a30Ta, JOJDKHBI CPa3y K€ HMCIOJIb30BAThCS IPYTHMMH (PepPMEHTATUBHBIMH CHCTEMaMH.
Ecnu ke OHM HakamMBalOTCS B KIETKE B CIHWIIKOM OOJBIIMX KOJMYECTBAaX, TO OMOCHHTE3 HUTPOTreHa3bl 00paTHMO
NOJABIISIETCS. DTOT MEXaHU3M MO3BOJISIET KJIETKAaM MHOTHUX (DUKCHUPYIOIIUX a30T MUKPOOPTaHU3MOB CBSA3BIBATH POBHO CTOJIBKO
aTMoc(epHOro a3ora, CKOJBKO UM HEOOXOJMMO JUIsl BHYTPEHHETO HMCHONB30BaHUSA. [IpOgyKT peakiyu, HAKOIUICHHBIH B
JIOCTATOYHOM KOJIMYECTBE, OBICTPO OCTAHABJIMBAET MPOTEKAHUE PEAKIIM, T03TOMY HOHOB aMMOHHS B KJIETKE BCET/1a CTOJIBKO,
CKOJIbKO HEOOXOJMMO H J0CcTaTouHO. OUeBH/IHO, YTO JUIS CBEPXIPOJIYKIHH «CBSI3aHHOTO a30Ta» KIIETKH C TaKOi CHCTeMOM
PEryJISILIUKA HET CMbICIIA HCIIOIb30BATh.

Hecmotpst Ha TO, YTO HEKOTOpHIE U3 Ha3BaHHBIX TPYIHOCTEH yXe yCIEIHO NPEOI0JICHbI, OKOHYATEIbHOE PELIeHNE
po0JIeMBbl, CBSI3aHHOU C CO3JJaHUEM PACTEHHH, CHOCOOHBIX K a30T(HHKCAINH, TTO-TIPEKHEMY OCTAETCS J1eJIOM Oy TyIIero.

(ITo matepuanam crarsu: HoBukosa T.A. I'ennast nHxenepus pacrenuii / buonorns B mxomne. — 2004. — Ne 3.)

Kpurepun oneHku

[NonsTre azordukcanms — 1 6amn

XapakTepucTHKa TeHOB, OTBEYAIOIINX 3a Mporecc — 1 Gar

XapakTepucTuka npoodisieM a30THUKCHPYIONINX pacTeHni — 3 Oaia

MakcumarnbHOe KOJIMYEeCTBO OaIoB — 5 6anioB

3amanue 3.

PazpaboraiiTe KpaTKyl0 IpOrpaMMy OJJIGKTHBHOTO Kypca s ydammuxces 10 kimacca mo Teme «OCHOBBI
OMOTEXHOJIOTUMY. YKaXKHTE:

®  [IeIb ¥ OCHOBHBIE 33/1a41 Kypca
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e TmepedeHs 5-6 TeM Kypca,

° METOAbI U3YYCHUA,

e (opMbI U3ydyeHUs.

Kputepuu

OLICHKH

DdopMyIHpOBKa LIS U 3a1a4 Kypca — 1 6amt
XapakTepucTHKa U3y4aeMbIX TeM Kypca — 2 Oania
Yka3zaHnue BUJIOB METOIOB — 1 Gat
VYkazanue popm pabotsr — 1 Gayn

MaxkcuMaabHO€e KOIUYeCTBO 0aIoB — 5 0aIIoB

3ananue 4.
[Ipoananu3upyiTe pUCYHOK M OTBETHTE Ha CIEAYIOIINE BOIIPOCHI:

1) Kakue cTpaHBI BEIpAIIMBAIOT TeHHO-MOIM(PULINPOBAHHBIE PACTCHHS?

2) KakoBa o0m1as ruromans (B MITH. Ta), 3aHIMaeMas 1oJ| BeIpantiuBanne I M-pacteHuii?
3) Kakne 'M-pacTeHns BEIpAIINBAIOT B 3TUX CTPaHaX?

4) Kakoe n3 'M-pacTenuii TuIupyeT B CIHCKE BBIPALIMBAEMBIX PACTCHUH W B KaKUX OTPACIAX IMPOM3BOJICTBA €TI0

NPUMEHSIOT?

Nugepsbi no sbipawusanuto FMO

Cmpasbl ¢ HAUBGOABWUMU NAOWAYAMU NOY BLIPAWUBAHUE 28HHO-

MoguduuUpPOBAHHLIX pacmenull, 2015

Maowagb, MAH 2a

70,9

CLIA Bposuaus Apzenmuka Mhgus Kawaga

Kputepuu

44,2
| 24,5

OLICHKH!

11,6 11

L

% om BbipawuBaeMbiX B Mupe I'M_-kyl\bmyp

OCMAAbHBIE
1

KAQHOAQ
5

XAONOK O
¢I3 — |

MCTOMHMK: ISAAA

VYka3zaHue cTpaH, BelpamuBaommx [ M-kyiasTypsl — 1 Gamn

Yka3zaHue IJIO0IIaH, 3aHATON 1O/ BEIpaIuBaHue — 1 Oamn
VYxazanne ['M-pacrennii — 1 Gann
Ykazanue muaupytomero I'M-pacTteHus u oTpaciel ero mpuMeHeHus — 2 6amia

MaxkcuManbHOE KOJIUIECTBO 0AIIIOB — 5 0aIoB

O11eHOYHBIN JIUCT K TUIIOBBIM 33aJaHUAM (MOJEIHHBIE OTBETHI):

1 BapmaHT.
3amanne 1
Brnok A.
1-r

2-0

3-8

4—8

5-r

6-r

- tect (21 Gamn)

15-8
16 -6
17-a
18—-8
19-r
20-1
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7-06 21 -a

8-06 22 -0

9-a 23 -8

10-8 24-0

11-a 25—-B

12-7 26 -1

13-8 27 —a

14-8 28—-06

bB1-0,B,T B 5 - mpoTommact
bB2-a,B, T B 6 - xion

B3 — TpancrenHsIif (reHHOMOIU(PHUINPOBAHHEII) b 7 - mopdorenes
b 4 — BepMHUKYIETBHpPOBaHUE b 8 - ummoOmITI30BaHHBIE

Kputepun ouenku: 40 6anos

3amanue 2.
[Monstue azordukcanus — 1 Gamn

A30mqbul<cauuﬂ — npoyecc, 6 Xxo0e Komopoeco ammocd)epnblﬁ azom 80CCMAHABIUBACCS 8 KIeMKAX 00 AMMOHUS U

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

3amem UCHONb3Yemcsa OAsL CuHmesa 6eika u Opyeux opeanuueckux eewjecms. K Hemy cnocobHvi monvko Hexomopule
NPOKApUOMbl: CUHe-3eleHble «8000pPOCIuy, KiybeHbKogble bakmepuu, obumarowjue HaA KOpHAX 600606bix pacmenuti (poo
Rhizobium), ceoboonoscusywue nousennvie baxmepuu (poo Azotobacter, poo Clostridium).

Aszom@pukcayusi — 5mo npoyecc, KOHmpoaupyemvlii y o6axmepuil OOIbUWUM YUCIOM 2eH08 (oKono 15). Dmu eenvl

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

XapakTepucTuka npoodiieM a30THUKCHPYIOIIUX pacTeHni — 3 Oaa

A) Ilpoyecc cummesa - 5mo 5Hep203aMpAmMHbIL NPOYECC, NOIMOMY eClu 8 PACMUMENbHYIO KIemKy 68ecmu

neoocmamra ATD.

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

bB) Kucnopoo, komopvie pacmenus gvloensirom 6 pesyavmame pomocurnmesa uHeubupyem oelicmeue HUmpo2eHasbol.

B) Haxonnenue uonoe ammonus 6 kiemxe 6 CIuKoM OONbUUX KOIUYECMEax nooasisem Ouocurnmes HUMpO2ceHa3vl.

3aganue 3.
®dopmyHpoBKa e 1 33134 Kypca — 1 6amn
Lenv: noznaxomums ¢ OCHOBHbIMU HANPABIEHUAMU OUOMEXHOL02UU

Baoauu: Uu3yuumos acCneKkmovl 2EHHOUL U KNeMOYHOU UHIICEHePpUU, NOZHAKOMUMb C NPAKMUYECKUMU CE8EPULEHUAMU IMUX

XapakTeprucTHKa H3y4aeMbIX TeM Kypca — 2 Oasia

Tennas unsicenepusi

Knemounas unscenepus

Ipousso0cmeo amunokuciom, GUMAMUHOS, hepMenmos

Buomexnonoeus 6 nuwesoti npomvluwnenHocmu

Dkonozuyeckas OuomexHonro2us

3nauenue buomexnono2UNECKUX UCCIEO08AHUL 0TI MEOUYUHBL U 300P08bSI YE0BEKA
VYka3aHue BUIOB METOJIOB — 1 6at

Crogecuvie (nexyus, obviacHenue, pacckas, beceoa)

Haensonvle (Oemoncmpayus onvimos, 0eMOHCMpayus npe3eHmayull U U0eoduibmos)
Ipaxmuueckue (paboma ¢ ucmounuxamu ungopmayuu)

VYkazanue Gopm pabotsl (1 6amn)

Ypox, sxckypcus, cemunap, npakmuueckoe 3anamue, OOMAWHAL paboma, 3auem.
3amanue 4.

VYka3zanue cTpaH, Bolpamusaonmx I’ M-KyneTypsl — 1 6asmn

CLA, bpasunus, Apeenmuna, Unous, Kanaoa

YkazaHue IUIOIIAaH, 3aHATOH O] BeIpamuBanue — 1 6ar

162,2 man. 2ca

VYxazanue ['M-pacrennii — 1 6amn

Cos, KyKypy3a, X10NYaAmMHUK, KaHONA

VYxkazanue auaupytomero I'M-pacTeHus n oTpacieii ero npuMeHenust — 2 6amia

Hanpagienuti 8 GUOMEXHONO2UU, PACCMOMPENb C8ePuleHUs: OUOMEXHOIO2UU 6 NPOU3B00CHEe NPOOYKMOE NUMAHUsL, KOPMOE,
8 oxpame oxkpydcarowel cpeovi.
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Cosa (51%), npumensemca npu npou3eo0cmae Kopmos 0Jis HCUBOMHBIX U NPOOYKMOE NUMAHUS 015 Hel08eKd (MACHbIe
U MOJOYHBIE NPOOYKMbBL, CAAO0CTNU)

BapuanT 2
3amanue 1 - Tect
Yacts A.
OTBeThTE HA BOMPOCHI TECTA, BRIOPAB OJIMH BEPHBIN OTBET U3 YECTHIPEX MPEITIOKCHHBIX.
1.Kakue opraHu3mel SIBISIOTCS 0ObEKTAMH HOBEHUIIICH OMOTEXHOJIOTHY:

A) uenosex, B) xxuBoTHSIE,

b) pacrenus, I') renHo-mMoqudupoBaHHbIE?

2.Kaxkoii MeToz UCTIONB3YeT OMOTEXHOJIOTHS ISl TIOJTyYESHHUS! YeJIOBEUECKOT0 HHCYIIHA!

A) reHHas UHXXEHepus, B) muxpoOuonoruueckuil cunres,

b) knerounas unxenepus, I') smOproHaNBHBIH?

3.Kakoe HanpasyieHre OHOTEXHOJIOTHH ITOPa3yMEBAET MOIyUYCHNE OHOIIOTHIECKUX CPEICTB 3aIlUThI PACTCHUI:
A) MenunuHa, B) skonorws,

B) cenpckoe X035AHCTBO, I') numieBast MPOMBIIIIICHHOCTD?

4 Kax Ha3bIBafOTCS (PEPMEHTHI, KOTOPBIE IPUMEHSIOTCS B TCHHOM MHXKCHEPUH AJIS MTONYUYCHHS «IHIIKUX KOHIIOBY Y
rereponornussix JJHK:

A) pecTpuKTa3HI, B) nmmoOmim30BaHHEIE,

b) murassr, I') ayxieassr?

5.Yro mpeanonaraet mporecc THOPUIN3AINH IIPH TIepecaike TEHOB:

A) cunre3 JIHK na u-PHK,

B) cuntes u-PHK na JIHK,

B) BcTpanBanme reHa B IIa3Muiy,

I') BcTpanBanne pekoOMOWHAHTHON TNTA3MUABI B OaKTEpHIO?

6.Kakoii MeToa mosiyueHHsl TPAaHCTCHHBIX pacTeHU mpemnosiaraetT HanbuieHne JJHK Ha Metamnndeckue 4yacTUIbl U
00CTpeN KIeTKH:

A) snerpomnopanus, B) MuKponHBEKIHH,

b) 6ammucTuka, I') 3apaxenue?

7.Kakoe HampaBieHHE B TOJYYCHHH TPAHCTCHHBIX PACTEHHH TMPENNOJaracT IOBBIIICHHE YCTOWYHBOCTH K
OaKTepHaIbHBIM U TPHOKOBBIM MH(DEKIIHSM:

A) yCTOHYHMBOCTH K a0HOTHYECKHAM CTpeccaM,

B) ycToWInBOCTh K MHCEKTHITHIAM,

B) ycroitunBoCTE K TepOumunam,

I') ycroitanBOCTh K (huTOmaTOreHam?

8.Kak HaspIBaeTcsl HampaBJICHHEC T€HHOH HHXKCHEPHH B MEIWIIMHE, MPEIIojararollee JICYCHHE HaceICTBCHHBIX
3a00JICBaHUN:

A) TpaHCIUTaHTOJIOTHSA, B) onkoorus?

Bb) ummyHONOTHSA, I') renorepamus?

9.YTo MpOUCXOTUT C PACTUTEIEHBIMHU KJIETKAMH, TOMEIICHHBIMU Ha TTUTATEIBHYIO CPEy:

A) TepsIFOT CBOIO CHEIHATH3AIIHIO,

B) TepsroT cnocoOHOCTE K pa3MHOXKEHHIO,

B) mepecratot pactu,

I") 06pasyroT ypoanuBbie CTPYKTYPhI?

10.Kakoe cBOICTBO KJIETKH B KYJIbTYpe MO3BOJISIET Peaii30BaTh HACIEACTBEHHYIO HH()OPMAILHIO:

A) HacIeCTBEHHOCTb, B) TOTHIIOTEHTHOCTB,

b) uamMeH4unBOCTS, I') rereTHYECKas TETEPOTEHHOCTH?

11. Kakoit MeTo[1 moiTydeH s TPAHCTEHHBIX OPTaHU3MOB XapaKTepeH KaK JUIs PACTEHHH, TaK U AJIS )KUBOTHBIX:
A) bamcTuka, B) mukpounsexkuus JHK,

B) ucnons3zoBanue arpodakTepuy, I') anexkrponopanns MmeMOpaHbI?

12.Kak Ha3bpIBaeTCs KJIeTKa C IByMsl pa3HOPOIHBIMH SIIPAMU:

A) cUHKapHOH, B) sm0puoH,

B) rerepoxapuos, I') xumepa?

13.Kakoe cBOICTBO KaJUTyCHBIX KJIETOK XapaKTEepU3yeTcs HAJIMYMEM KJICTOK B Pa3HBIX CTaUAX POCTa:
A) reHeTnyeckasi reTepOreHHOCTb, B) ropMOHOHE3aBUCUMOCTb,

b) dusnonornueckass aCHHXpOHHOCTD, I') TOTUITOTEHTHOCTH?

14 Kakoii cioco6 B ®KUBOTHOBOJICTBE MOIPa3yMeBaeT pa3BUTHE OCOOM M3 JIBYX PA3IMYHBIX OJACTOMEPOB:
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A) onyueHue xumep, B) knonupoBanwue,

B) nony4enue 01M3HEIOB, I') Tpancianraums’?

15.Kakas orpacib MeULIMHBI HauOoJIee YCIEIHO IPUMEHSIET CTBOJIOBBIC KIETKH JIJIs JICUCHHSL:
A) opronenus, B) nesponorus,

b) xapnuonorus, I') romeonatus?

16. Kakoe BemiecTBo criocoOCTBYET aiaNTalllK KIETOK K HU3KUM TeMIlepaTypaMm Py 3aMOpPaKUBaHUH U Ha3bIBACTCS
TOPMOHOM CTpecca:

A) rmuuepuH, B) sTunexrnukons,

b) nuHonesas kucnora, I') abcum3zoBas kuciaora?

17.Yrto Takoe rubpugoma:

A) xumepHast MoJIeKyJa,

B) comaTmueckuii rubpu,

B) rubpuz nro0bIX KIETOK,

I') rubpua nrMdornmTa 1 OIIyX0neBOH KISTKH?

18.Kaxue mpoayKThl MeTab0In3Ma 3aHIMAIOT IIEPBOE MECTO TI0 0OBEMY IIPOU3BOCTBA!

A) pepmeHTHI, B) arTnOHOTHKH,

B) BuraMuHBI, I') aMUHOKHUCITOTHI?

19.Kakue opraHu3MBI SBISFOTCS HEOTPaHMYCHHBIM UCTOYHUKOM IS IOTYYCHUS (PEPMEHTOB:

A) )XUBOTHBIC M HX JKEIIE3HI, B) pacTeHus B onpeneneHHOM (a3e pocra,

B) Muxpoopranms3mel, I') Bupycor?

20.Kaxkoii MmeToa uMmmoomm3amu GpepmerTa nojaepxkusaet ero 100% akTUBHOCTS:

A) KOBaJICHTHOE CBSI3bIBAHHE, B) unkancynupoBanue,

b) ancopOuus, I') BritoueHue B reib?

21.Kakoii OMOTEXHOJIOTHYECKHUI TPOIIECC MPOUCXOIUT MPH YUACTHU IPOAOKEH:

A) cunocoBaHue KOPMOB, B) nuBoBapenue,

b) kBamenwue, I') ceipoBapenue?

22 Kakue npoyKThl )KH3HEIEATEIbHOCTH MUKPOOPTaHU3MOB ITPUMEHSIOT B MEULIMHE JUIsl TECTUPOBAHHS TATOJIOTUH
OpraHoOB:

A) BUTaMUHBI, B) anTHOMOTHKY,

B) crepounnsi, I') dbepmentsr?

23.Kakue opraHu3Mbl He IPUMEHSIOTCS TS IIPOU3BO/ICTBA OuonpenapaToB (00ph0a ¢ HACCKOMBIMU-BPEIUTEIISIMHI):

A) cniopoBbIe OaKTepuH, B) muisinounsie rpuosi,

B) Muxpockommieckne rpuosI, I') myckapauHHBI TPUO?

24 Kaxoii BUJ 3arps3HEHUS CTOYHBIX BOJI BBI3BIBAIOT OTXOIBI MTUIIEBOW MPOMBIIIIIICHHOCTH:

A) pagnoakTHUBHOE, B) mexannueckoe,

B) 6uonoruveckoe, I') xumudgeckoe?

25.Kakue opraHu3Mbl HEIOCPEICTBEHHO Pa3iaraloT OPraHUKy B adPOTCHKE:

A) Oakrepuw, B) ogHOKIIETOYHBIE BOJOPOCIH,

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

26.Kakoii npoyKT He SIBJISIETCS TOOOYHBIM IPH ITPOMBIIUICHHOW TIepepadOTKe TBEPAbIX OTXOA0B!

A) nupokapOoH, B) Guorymyec,

b) kommocr, I') roprouwmii ra3?

27.B 4eM 3aKIII0YacTCs IKOJOTHYecKoe 3HAYCHUE [TOTydeHHs Ororasa:
A) mosryueHne UCTOYHHKA SHEPTUH,

B) yrunu3zamms oTx0/10B,

B) npumenenne raza st 000rpeBa TETIIHIL,

I') nonydenue meTana Jyist Hy K1 XUMHUA?

28. Kakast ycTaHOBKa JUIsI OYUCTKH BO3/IyXa MOApa3yMeBaeT MPUMEHCHHE UMMOOHIM30BaHHBIX MUKPOOPTaHU3MOB:
A) duockpy0606ep,

B) 6uocencop,

B) 6uodpunsp,

I') 6uopeakTop ¢ oMbIBaeMBbIM ci10eM?

Yacts b.

W3 mpetoskeHHBIX 0TBETOB BEIOEPUTE TPH BEPHBIX:

1.Kakue mporiecchl COCTaBISIIOT MEXaHU3M TeHHON MH)KEHEPHH:

A) permukarus JIHK,

b) pexomOunamus JJHK-rena u miasmumel,
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B) BBeneHne peKOMOMHAHTHOH TUIa3MHIBI B OAKTEPHIO,

TI') cnaiicunr,

J1) BeIpaIumBaHue a3MuIsl B KyJIbTypy,

E) MonexymsipHOe KJIOHMPOBaHHWE PEKOMOWHAHTHOM MIa3MHIbI?

2.KakoBo 3HaueHue duorymyca:

A) azcopOupyeT coH TSDKEINIBIX METaJJIOB,

B) HeliTpanusyer 3arpsi3HeHHE OYBEL,

B) nosblmaer mioxopoue,

I') yHU4TOXACT COPHIKH,

J1) morrmaeT 60yhepHOCTD OYBHI,

E) ymyumiaer BogonpoHHIIaeMoCTb?

3aKOHYHTE TIPEIOKECHUS.

3.0pranmM-Mo3anK, 00pa30BaHHBIN ITyTEM CIIHSIHUS 0JIACTOMEPOB ABYX Pa3HBIX BUAOB, HA3BIBACTCA ... . ...

4 Merto[ repeHoca TeHOB B PaCTUTENBHYIO KiIeTKy ¢ nomomrsio JJHK-mymku, Ha3eiBaercs ..............

5.Kombuesre momekynel JIHK OakTepmambHOTO TNPOWCXOXKICHHS, CIIOCOOHBIE aBTOHOMHO CYIIECTBOBATH;
UCTIONIB3YIOTCS B OMOTEXHOJIOTHH KaK «TIOBO3KHY, HA3BIBAIOTCS . eueueevenene...

6.BemecTBo, cocrosiee M3 MeTaHa, YIJIEKHCIOTO Ta3a M CEpOBOJOPOAA, SBIIOUIEECS MPOLYKTOM aHa’POOHOTO
Pa3I0XKeHUSI OTXOJI0B, HA3bIBACTCHA ............

7.CriocoOHOCTh KJIETKH Peal30BaTh 3aJI0KEHHYIO B HEll TeHETHYECKY10 HH()OPMALINIO, HA3BIBACTCH ...eueeve.......

8.BemecTBa, KOTOpble HEOOXOAMMBI [UI POCTAa M Pa3BUTHSA CaMOM KIJICTKH, CHHTE3MPYIOTCA B HEH B OONBIINX
KOJINYEeCTBaX, HA3bIBAIOTCH ......

3amanue 2.

IIpoananu3upyiTe TEKCT U OTBETHTE Ha CICAYIOLIUE BOIPOCHI:

1) B xakux oTpacisx HayYHOH W MPOW3BOJCTBEHHON C(ephl HAIILIO MPAKTHUECKOe IPUMEHEHNE TaKOe HAIIPABIICHHE
OMOTEXHOJIOTUH KaK KYJIbTYpa KIETOK BBICIIUX PAaCTCHHN?

2) Kaxk ¢ momoI1po MeTofia KyJIbTYphl KIeTOK U TKaHEH MOXHO COXPaHMUTh PEAKHE U HCUe3arolie BUIbl paCTCHUN?

3) Kak MeTozoM aHApOoreHe3a noaydaroT TOMO3UTOTHBIE PacTeHNUs?

4) KakoBo mpakTU4ecKoe 3HaYeHHEe KIIOHAILHOTO MUKPOPa3MHOKEHUS pacTeHUN?

5) B uem 3akmoyaercs MpakTHYECKOE 3HAYEHUE COMATHIECKON THOpUAM3an?

IIpakTHyeckoe NpuMeHeHHE KYJIbTYPbI KJIETOK BHICHINX PACTeHUH

Dkonozusa. B HacTosmee BpeMs MHOTHE BHIBI PACTCHHH HCYE3NH C JUIA 3eMJIM, MHOTHE HAXOIATCSI Ha TPaHH
ncde3HoBeHus. KynpTypa knetox — 3h(hekTHBHOE CPEICTBO COXPaHEHMS IeHO(OHIA BHU/IA, a TAKXKE YHUKAIBHBIX T€HOTHIIOB
HITAaMMOB-TIPOYLIeHTOB. CyIecCTBYeT HECKOJbKO CHOCOOOB coXpaHeHHsl (eHOTHIOB. KIleTKM «BHE OpraHu3mMa» MOXKHO
COXpPaHATh KaK B JKUBOW TEepecaJoyHON KOJUICKIIMHM, TaK M JEIMOHHPOBATH (XPAaHUTh) MX NPH HU3KUX M CBEPXHHU3KUX
TemnepaTypax (B XKHUIKOM a30Te).

B Ortnene 6uonorun knetku u OmotexHonorun VOP PAH nHaxomutcess Beepoccuiickas KOMISKIUS KICTOYHBIX
KyJNbTyp BBICHIMX PAacTeHWH, B KOTOPOH JeNOHHPOBaHO OKono 100 pa3iaMyHBIX pacTUTENBHBIX OOBEKTOB (KaJUTyCHBIE H
CYCIIEH3UOHHBIE KYJIBTYPHI KIeTOK). OTHAKO B CHITy OCOOCHHOCTEH KYJIBTYPHI KIIETOK KaK OMOJIOTHYECKON CHCTEMBI (BBICOKAs
TeTePOreHHOCTh W JaOMIIFHOCTh) TaKOH cmoco0 coxpaHeHHWs TeHO(OHIAa He Bcernma HaaexeH. [opasmo sddexrtrBHee
COXPAaHsITh 0OBEKTHI iN VItro B )XKUAKOM a30Te MPH CBEpXHI3KHX Temmnepatypax (—196°C). Takoit criocob XpaHeHHs MOy IrIT
Ha3BaHUE KPUOCOXPAHEHHS, WIIN KPHOKOHCEPBAIIIH.

B pacmenuesoocmee xynbTypa KIETOK B KAUeCTBE MHCTPYMEHTA UCTIONB3YETCsI TaBHO, () (HEKTUBHO U B pa3ITUIHBIX
aCIeKTax.

Hcnonb3oBaHue KyJabTUBUPYEMBIX KIETOK B CEIEKIHH.

MeToabl KyJIbTUBUPOBAHU KJIETOK M TKaHEH pacTeHHil in Vitro mpuMeHsoTCs Kak AJisi HOBBILEeHUs 2)(HeKTHBHOCTH
TPAIMLMOHHBIX CIIOCOOOB CEJIEKINH, TaK W JUISl BHITIOJIHEHHS 33124, KOTOPbIE HE MOTYT OBITh PEIIEHBI CTAaHAAPTHBIM ITyTEM.
[Tpu ruOpuausanmu U3-3a cerperanyu (OTAEeNEHHs) TeHOTHIIOB B F» TOIydaeTcst reTeporeHHas MOy, COCTOSsmAs U3
pacTeHH#, y KOTOPBIX MHTEPECYIONIHe CEeJIeKIMOHepa NPU3HAKW BHIPAKEHBI B PA3HON CTENEHH M TI0-pasHOMY
CKOMOMHHMPOBAHBI C JIPyTUMHU NpHU3HaKaMu. MeuTa JIto0oro cejaeknuoHepa — UMETh JUIsl pabOoThI TIOJTHOCTBIO TOMO3UIOTHOE
pacTteHue, B 3TOM Cly4yae B TOKOJICHHSX HE OyIeT MPOUCXOMUTh PACIICIUICHUS M CENEKIIMOHHBIN MpOoIecC CYIIeCTBEHHO
COKpATHUTCH.

B 1964 r. unawmiickue ucciemoBarend C. 'yxa m C. MaremBapd OTKPBUIM BO3MOXHOCTH TOMydYeHHs in Vitro
TaluIONJIOB IIPU KYJIFTUBUPOBAHUM TBUILHHKOB Ha HMCKYCCTBEHHBIX IMTATENBHBIX Cpelax C Jo0aBieHHEeM ropMoHOB. B
JlaNTbHEHILIEM NIPU YIBOCHUH YHCIIa XPOMOCOM, IMPOUCXOASIIEM CIIOHTaHHO MJIM MHYLIMPOBAaHHOM 00pabOTKON KOJIXHLIIMHOM,
BO3HHUKAIOT TOMO3HUTOTHBIE TUIUIONTHBIE PACTEHHS, KOTOPHIE MIEPEaaroT CBOM MPH3HAKH TOTOMCTBY 0e3 paciieruieHns. Takum
00pazoM, UCTIONB3YS C TENBIO MOJyYEHHUs TalUIONI0B MBUTBHUKY THOpHIOB F1, MOKHO 1MOJTy4aTh CTaOMIIbHBIC JIMHUW Ha 3—4
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roga ObICTpee, YeM IpU TpaJUIUOHHOM crocobe. IIporecc momydeHUss pacTeHU W3 TBUIbIBI Ha3BaH AHOPOZEHE3O0M.
BriocneactBun ObliM 1MOJOOpaHBI YCJIOBHS CO3/JaHMS TaIUIOMIHBIX PACTCHHH M U3 CEM3a4aTKOB (HEOILUIOJOTBOPEHHBIX
3apoabinieii). Takoii crioco0 MpoU3BOCTBA rAIUIONIHBIX PACTEHHH MOJYYHI Ha3BaHUE CUHOZEHE3.

Brictpoe u 3dpekTuBHOE pa3MHOXKEHHUE [IEHHBIX TEHOTHIIOB.

[ocne oTOopa ynauHbIX TEHOTHIIOB BCTAeT MpOoOJieMa UX COXpaHEHHUs M aKTHBHOTO pa3MHOXeHHs. Ha ocHoBaHuu
M3YYCHHS DKCIICPUMEHTAIRHOTO MopdoreHesa in Vitro cosmaHa TEXHOJOTHS KIOHATLHOIO MUKPOPAa3MHOKCHHS PACTCHHI,
KOTOpas BO MHOTHX CTpaHax cTaja yke KOoMMepdeckod. KioHampHOE pa3MHOXKEHHE — Pa3sHOBHUAHOCTH BETE€TATHBHOTO
Pa3MHOXKEHHS C HCIIOJb30BAaHHEM TEXHHKH iN Vitr0. OHO mpuMeHseTcs: sl OBICTPOrO MONYYeHUsI GONBLIOTO KONHYECTBA
pacTeHuil, UASHTHYHBIX UCXOMHBIM.

IIpeuMymiecTBO KJIOHATBHOTO MUKPOPA3MHOXKEHHS MO CPAaBHEHUIO C TPaAULIMOHHBIMU METOJaMM 3aKIIouaeTcs B
3HAYUTEJIBHO 00Jiee BEICOKOM K03 duunenTe pasMHokeHus1. [Ipy KIIoHaIbHOM MUKPOPa3MHOKEHUH MOXKHO 1oTy4ath 10 100
TBIC. PacTEHWH B TOJ, TOT/a KaKk Ipu OOBIIHOM pa3sMHOkeHHH — 5—100 pacTeHmii 32 TOT ke CpoK. MUHHATIOpH3aIUs
Pa3MHOXEHUSI SKOHOMUT IUIOINAAM, 3aHAThIE MATOUYHBIMH M Pa3MHOXKa€MBIMHM DPACTEHHUAMH; B MHUKPOPAa3MHOXEHHH U
YKOPEHEHUH y4YacTBYIOT T€ PaCTeHNUs], KOTOPBIE COBCEM HE Pa3MHOMKAIOTCS WK TIFIOXO Pa3MHOXKAIOTCSI OOBIYHBIM CIIOCOOOM.

OueHb BaXKHO, YTO KJIOHATbHOE MUKPOPAa3MHOKEHUE YacTO COMPOBOXKIAETCS 03I0POBICHUEM PACTEHUIN OT HEMATO[
n OakTepHalbHBIX TATOT€HOB. B codeTaHmm ¢ TepMoTepamued W XHMHOTEpamueld MeTOJ KIOHAIBHOTO pPa3MHOXKEHHS
MI03BOJISICT B 3HAYUTEIILHOM CTETICHN N30aBUTHCS U OT BUPYCOB, BUPOHUIOB (MH(EKIIMOHHBIX TCHOB) M MUKOILIa3M.

ComaTHueckasi THOpUAN3ALIIHS.

B Tex cimyuasx, koraa MeToAaMH TPAJANUIIMOHHON CENEKINH He YAAeTCs IOIydUTh THOPUAHBIEC PACTCHHUS, IPUMEHSIIOT
eIl OJIHY KJICTOYHYIO OMOTEXHOJIOTHIO — CIIUSIHUE U30JIMPOBAHHBIX IpoTOILiacToB. [IpoTomact npeacrapisietr coOol KIETKy,
JIMILICHHYIO KJIETOYHOW CTeHKH. Pa3paboTaH psj MpPHEMOB, CIIOCOOCTBYIOIIMX CIHMSHUIO IPOTOIUIACTOB, BBIJCICHHBIX U3
pa3HbIX pacTeHHd. [ mOpuau3anuer mpoTonIacTOB MOXKHO IOJMYYHTh HE TOJBKO MEKBUIOBBIE, HO U MEKPOIOBBIC THOPUABL.
MeXBHIOBYIO COMaTHYECKYIO THOPHIN3AIINIO, B YaCTHOCTH, UCIIOIB3YIOT I IEPEHOCA TCHOB YCTOHYMBOCTH U3 TUKHX BUIOB
B KyJnbTypHble. Hampumep, ciausHHEM OPOTOILIACTOB COPTOBOTO KapTodess ¢ MpOTOIUIacTaMHU IMKOro Buaa Solatium
chacoense 8 UDP PAH monyueH coMaTridecKuii ruOpuI, MMEIONIHIA Psil X031 HCTBEHHO BaXKHBIX MPU3HaKkoB. B Benopycckom
HUMU kapTodeneBoncTBa comaTndeckas ruOpuu3anys Oblla yCHENTHO UCIIOIb30BaHa ISl IEPeHOca MPU3HAKa YCTOHYUBOCTH
K QutopTopo3y oT muKoro Mekcukanckoro Buaa S.bulbocastanum k kymeTypHOMy copty. IlocpeacTBoM ClaMsHES
MPOTOILIACTOB xJopodmmiaedektHoro myranra S.tuberosum u amkux copros S.jamesii, S.bulbocastanum, S.carwensy
TIOJTyY€HbI PACTEHUS, B pa3HOI CTETICHN 3KCIPECCHPYIONIHe PU3HAKN Ha3BaHHBIX (opMm.

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

Kpurepun oneHku

OTBeT Ha KaXIBIH BOMPOC OIICHUBAET B | Gart

MakcnumarnbHOe KOJIMYEeCTBO OayioB — 5 OanioB

3aganue 3.

IIpoBeaute ananms copepkanus yaeoOHnka Cyxopykosa JI.H. O0mas 6uonorus. 10 ximacc: y4e6. s o0meodpas3os.
yupexaeHuit: npopmisHbi ypoenb / JLH. CyxopykoBa, B.C Kyumenko, T.® Yepnskosckas — M.: [Ipocemenne, 2008. —
224 c. u BbIOCpUTE 3 TEMBI YpOKa, Ha KOTOPBIX BO3MOXHA NMPOoQOpHUEHTAMOHHAs paboTa 1Mo OMOTEXHOIOTUH; TPEIIOKUTE
TIPUEMBI TaKOH pabOTHI.

Tema ypoka Conepxanue Bompocel, cBsizanHble C | Bo3aMoxHbIE TIPUEMBI
O6roTexHOIOTHEH po¢OpHUEHTAITIOHHOM
paboTEI

Kpurepuu onenku

OTMe4eHbI TeMBI 3-X YPOKOB U HX coJiepkaHue (2 6ama)
OTMeueHBI BONPOCHI, CBA3aHHBIE C OMOTeXHOJIOTHeH — | Gamn
‘YkazaHsl npreMbl TPo(POPHEHTAINOHHON paboTH! (2 Oana)
MakcumarnbHOe KOJIMYEeCTBO OaIoB — 5 6anioB

3ananue 4.

[Ipoanamu3upyiite TaONUIy U OTBETHTE HA CIICAYIOUINE BOTIPOCHL:

1)Kakwue nokasarenu o3BOJIIIOT CPABHUBATH MPOIIECCHl PEMEAHUAINH U OnopemMeuanuu’?
2) Kakoe BO3/ieiicTBHE OKa3bIBACT HA MOYBY PEMEIHALIUS U OHOpEeMeuaIus?

3) Kakoii u3 3THX METOJJOB OYUCTKH MTOYBBI OOJIeE HAJICKEH U TOYeMy?

4) Kakue npoayKThl MOTYT 00pa30BBIBATHCS IIPH PeMeIUAIly U OnopeMeruanmn?

5?7 B ueM TOCTOWHCTBA M HEJIOCTATKH OMOpeMeTnaIum’?
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CpaBHEHHE METOZ0OB peMeIHay 1 ONOpeMeIHaIliH.
(ITpuknamHas skoduoTexHosorus. Yueonoe nocoodue: B 2 1. T.1 / A.E. Ky3uenos u ap. — M.: BUHOM. JlaG6opaTopus

3HaHMH, 2012. — 629 c., C.599.)

Pemenunanus

TlokazaTenmn

Bbuopemennanus

CraHnmapTHBIE  aHAIN3EL,
OJHO3HAYHBII OTBET

JAIOIIHE

HCCJIGIIOB&HI/IG IIPUMEHUMOCTH
TCXHOJIOTHH OJI1 OYHUCTKU
KOHKPETHOT'O MECTa 3arpA3HCHUA

KoMmruiekcHble  MeXIUCHUILTHHAPHbIC
HCCIICIOBaHUS, TPEOYIONUE BHICOKOU
KBaJTU(DUKAIHA

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

CTaHZ[apTI/I?)aHI/IS[ MPUMCHCHUA
TCXHOJIOTUH

Kaxnaprit IIPOEKT
WMHIUBHUYaIbHOH pa3paboTku

Tpebyer

Xectkoe: BBICOKHE TEMIEpaTypHl,

PacTBOPUTEIIN, I'a3bl U T.II.

Bo3znelicTBre Ha mo4By

Msrkoe: mobaBleHHE  MPHUPOIHBIX
cyOcTpaToB, OHOTEHHBIX JJIEMEHTOB,

MHKPOOPraHnu3MoB

JHu, Henenu

Z[J'II/ITGJ'ILHOCTL OYHUCTKH

Mecstipl, ToABI

Beicokas;  Majno  3aBUCHT  OT
0cOOEHHOCTE! MecTa 3arps3HeHHs

HanexxHnocTh TeXHOJ0TrUi

Huskasi;  CHJIBHO  3aBHCHT  OT
0COOCHHOCTEH MecTa 3arps3HeHHS

CTOuMOCTH CpCAHCTO MMPOCKTA

60-90 % ot cTomMOCTH peMeanaIiu

O6pa3oBanue OTIaCHBIX [MoTeHnmanpHAs YKOJIOTHYECKAS Bo3sMoxxHO  00pa3oBaHHE  OIMACHBIX
MIPOMEKYTOUHBIX MIPOAYKTOB OTTaCHOCTh MPOAYKTOB HETIONHOW OMOJerpamanuu
HEMOJHOTO PA3NIOKEHUS 3arps3HEHUS 3arps3HeHus;  TpeOyeTcss  OICHKa
BO3MOKHBIX MOCIIEICTBHI
WHTPOIYKIIMHA OPTaHIU3MOB

Kpurepuu oneHnkn

OTBeT Ha KaXIBIH BOMPOC OIICHUBAET B | Garr

MaxkcumanbHOe KOJTMYECTBO 0aioB — 5 06ammos

OICHOYHBIN JIUCT K TUIOBBIM 33aJaHUSAM (MOJCIHHBIC OTBETHI):

2 BapHaHT.

3anmanue 1 - Tect (21 6amn)

brox A.

1-r 15-a

2-a 16 -1

3-8 17 -1

4-a 18 -1

5-8 19-0

6-0 20-0

7-1 21 -8B

8-r 22 -1

9-a 23 -8B

10-8 24 —r

11-8 25-a

12-6 26 - B

13-06 27 -6

14-a 28 -1

b1-0,B,¢ b 5 — mnasmuae

B2-8,1,¢ b 6 — 6uoras

b 3 — xumepa b 7 - ToTUNOTEHTHOCTH

b 4 — Obuonornyeckas 6amncTHKA b 8 — mepBuuHBIE METAOONMUTHI

Kpurepun orsetoB: 40 6anios

3ananue 2.

1) B kakux oTpacisx HaAyYHOH W MPOU3BOJCTBCHHON CQephl HAILIO MPAKTHYSCKOE MPHUMEHCHHE TaKOe

HamnpaBJieHue OMOTEXHOJIOTHN KaK KYJbTypa KIETOK BBICIIUX PACTEHUI?
B skonozuu u pacmenuesoocmese.
2) Kaxk ¢ nomompio MeToa KyabTyphl KIETOK U TKaHEH MOXKHO COXPaHHUTh PEAKUE U HCUE3aI0IINe BHUIIbI

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

3) Kak MeTo0M aHaporeHesa mory4aroT TOMO3UTOTHBIC PACTCHHUS?

Anodpoeenes npeononazaem noayuenue in VItr0 2anioudos npu KyibmMusupo8anul NbLIbHUKOE HA UCKYCCMGEECHHbIX
NUMAMENbHBIX CPedax ¢ 000asieHUeM 20pMOHO8. B danvHeliuem npu yO80eHUU YUCia XPOMOCOM, NPOUCXOOSUEM CHOHMAHHO
UU UHOYYUPOBAHHOM 00PAOOMKOU KOJIXUYUHOM, BO3HUKAIOM 20MO3USOMHble OUNIOUOHBIE PACIEHUS, KOMOopble nepedaiom
C80U NPUHAKU NOMOMCMEY 6e3 pacujenieHus..

4) KakoBo npakTuueckoe 3Ha4eHHe KIIOHAIbHOTO MUKPOPA3MHOXKEHHUSI PACTCHHA?

[l KIOHANbHO2O MUKDOPA3MHOJICEHUST Xapakmeper 0Oojiee 6blCOKUL KOIMDOuyUenm pasmMHONCEHUs pPACMeHUl,
MUHUAMIOPU3AYUSL NPOYecca U 0300poGileHUue pacmenutl (0c6000dicoeHUe Ux om OAKMEPUATIbHbIX, BUPYCHBIX U 2PUOKOBBIX
uHpexyuii)

5) B uem 3akmogaeTcs MpakTHUECKOE 3HAUEHUE COMAaTHIECKON THOpran3aun?

Comamuueckas eubpudusayusi npeonoiazaem NEPeHoc 2eH08 OUKOPACMYWUX DACMEHUL 8 KYIbMypHble NymeM
CIUAHUSL NPOMONIACIOE KIeMOK 9Mmux pacmeHuil. Taxum o00pazom MOJCHO cOelamsb KyibmypHoe pdacmeHue 0ojiee

YCMOUYU8biM K (haxmopam cpeovi.

3ananue 3.
Tema ypoka Conepxanue Bompocel, cBs3anHble C | Bo3MoxHbIE TIPUEMBI
6uoTexHoIOTHEH npodopUeHTAMOHHOM
paboThI
Oxucnenue opeanuyeckux | 1.Cywnocmo npoyecca | Ilpoussodcmeo Orckypcuss Ha Xne603a800
seujecms. Tuxonus. | 6uor02UYeCcK020 OKUCIEHUST | KUCTOMOIOUHBIX (nusosapennulil 3a600)
Bpoorcenue. 2. Anaspobnoe okucienue | npodykmos, 0CHOBAHHOE HA

2NIOKO3bL:
a) enuKonu3

0) MOJIOYHO-KUCTIO€
bpooicerue

8) cnupmogoe bposicerue

MOJIOYHO-KUCIOM
bpooicenuu  (npouzgo0cmeo
cvipa)

Ipoussoocmeo npodykmos,
OCHOBAHHOE HA CRUPMOBOM
bposicenuu  (npou3go0cmso
Xneba, nuea, 8UHa)

Ocobennocmu cmpoenus u
PA3MHOJICEHUS. NPOKAPUOM

1.@opmui Kemox u
pazmepol

2. Cmpoenue  Klemox
baxmepuii.

3. /lsuoicenue baxmepuii
4.Pasmuoocenue bakmeputl

Ipumenenue baxmepuii
(brazooaps HAAUYUIO
nuazmuo) npu
npousgoocmaee

JIeKaAPCMEEHHbIX
npenapamog u Oisi peueHus.
npobaem IK0I02UU

Iloozomoexa npesenmayuil
u coobuenuil

Tennas unoicenepus 1.3a0auu eennou | Ilpouzeoocmeo eenHo- | IIposedenue

uMdICeHepuU UMDICEHEPHBIX OP2AHUBMOE | MeMamu4ecKo2o ypoka

2.Texnonoeust  noayuenus | I'enno-mooughuyupoeanmvie | «cenmnas UMDICEHePUSL:

2€HO8. npoOyKmbl docmudicenus u

3.3nauenue u npobaemuvl | I'ennass  umdicenepusi 6 | nepcnekmubsbiy c

2EeHHOU UHIICeHepUU Meduyune npuMeHeHuemM MexHoN02UU
00yuenus 8
compyonuuecmee

Kpurepuu onenku

OTMedeHbI TeMBI 3-X YPOKOB U HX cojiepkaHue (2 6ama)
OTMeueHBI BONPOCHI, CBA3aHHBIE C OMOTeXHOJIorHel — | Gamn
‘YkazaHsl npreMbl TPoPOPHEHTANOHHON paboTH! (2 Oana)

3ananue 4.

I)KaKI/Ie TMOKa3aTeJr MO3BOJIAOT CPABHUBATL MPOLECCCHI peEMEAUAlIu 1 6I/IOp€M€HI/IaIII/II/I?

Hccneoosanue npumenumocmu mexuonocuu Oisi OYUCIMKU KOHKPEMHO20 MeCmd 3a2pA3HeHUsl, CMaHOapmu3ayust
NPUMEHEHUs. MEeXHOIo2UY;, B030elcmeue HAd HOY8Y, OIUMENIbHOCHb OYUCMKU, HAOE’CHOCHb MEXHOI02Ull, CMOUMOCHb
cpedHe20 npoexma, NOMeHYUAIbHAsl IKOA0SUYeCKas ONACHOCHb

2) Kakoe Bo3nieiicTBHE OKa3bIBAET HA MOYBY peMeIualis U OnopeMeauarus?

Pemeouayus oxa3svieaem srcecmroe 8o30elicmaue, m.K. NPUMeHAIOMCs 8bICOKUE MeMnepamypbl, pacmeopumeint, 2a3sl
u m.n. buopemeouayus oxazvigaem bonee Mackoe 030elicmaue, nm.xK. 8 NoY8y 000AsIAIOM NPUPOOHble CyOCmpamsl, Ouo2eHHble
InemMenmyl, MUKPOOP2AHUZMBIL.

3) Kaxkoii 13 3TUX METOJIOB OYUCTKH MOYBHI 00Jiee HAJIEHKEH U ITOIeMy?
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Kbonee nadescen cnocob pemeouayuu, m.K. UCHONb30BAHUE MEMNEPAMYPb, XUMUUECKUX BeUeCm8 YHUYMOodicaem
3azpsA3HeHUe HABePHAKA.

4) Kakue npoykTsl MOTYT 00pa30BBIBaThCS IIPH PEMEIUALIUK U OHopeMeHaliin?

Obpa3zosanie onacHvx NPOMeHCYMOYHbIX NPOOYKINOE HENOIHO20 PA3NONACEHUA 3A2PAIHEHUS, 603MOICHO 00pA306aHIe
ONACHBIX NPOOYKIMOE HENOTHOU OU00ecpadayuy 3azpa3HeHUs.

5) B ueM mocToMHCTBA ¥ HEOCTAaTKK OnopeMeananuu?

Hocmouncmea: oxazvisaem Oosee mackoe go30elicmaie Ha Nougy, 6ped OKpyicarujell cpede MUHUMANbHYIL, Doee
Oeuiesas cmoumMocmy nPOeKmd.

Heoocmamku: npoyecc ouucmku modcem Oaumvca 200amMu, KAdx#COblli HPOeKm mpedyem UHOUBUOVATbHOU
Pa3pabomyu, 803MONCHO 00pA306aHUE ONACHLIX NPOOYKMO8 HEeNOAHOU Ouodespadayuu 3azpssHeHus; mpebyemcs OyeHKa
B03MOHCHBIX NOCAEOCMEULL UHMPOOYKYUU OP2AHUSMOS.

ITepeBox HaOpaHHBIX OAIIIOB.

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

12-15 — 5 6amios
16-19 — 6 GammoB
20-23 — 7 6annoB
24-27 — 8 6amnoB
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

Meroauyeckue MaTepralbl, OIPEIeIIIOIINe NPOLEaAypY U KPUTEPUH OLlEeHUBaHHS C(HOPMUPOBAHHOCTH
KOMIIETCHIIMH [IPY IIPOBEICHUHU IIPOMEXKYTOUHON aTTeCTalluu

3aueT ¢ OLEHKON MPOBOAUTCS YaCTUYHO MHUCEMEHHO

Ha ocHOBe THMOBBIX 33JJaHUI COCTaBISIETCA MO 2 BapHaHTa YK3aMEHAIIMOHHON paboTHI.

3aueTHBIC Pa0OTHI PACIICUATHIBAIOTCS 10 KOJTHYECTBY CTYICHTOB.

Bo Bpems 3auera CTYIEHTBI pacca)XMBarOTCs 3a MapTy 1o oAHOMY. [losydaroT pacneyaTky ¢ 3aJaHUSIMH U YHUCThIE
JIUCTBI 1JI1 YEPHOBUKOB U OTBETOB.

CTyIeHTHI MOTYT MOJBH30BATHCS IIKOJIBHBIMU Y4€OHUKAMU.

Ha BeInosiHeHHe 3aueTHON pabOThI OTBOJUTCS 3 aCTPOHOMHYECKHX Yaca.

ITo ucTeueHnn BpeMEHHU CTYICHTHI CHAIOT MUCHMEHHBIN BapuaHT paboThl, KAYT, KOT/a MpernogaBaTeib MPOBEPHUT
TECT, Jlajlee OTBEYAIOT HAa YTOUYHSIOIIKE BOIIPOCHI IIPENIOAABATENS 110 OCTAIbHBIM 33IaHUSIM.

Bansl, mosryuyeHHbIe CTYZICHTOM Ha 3a4eTe C OLIEHKOH, CYMMHUPYIOTCS ¢ HaOpaHHBIMU paHee 0ajulaMH U IepeBOASTCS
B UTOTOBYIO OLEHKY 10 AUCLHUILIUHE.

Crpannua 14 u3 14



