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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 — OakajiaBpHuaT 110 HanpasJieHHIO oaroToBku 44.03.05 Ileparormueckoe obpazoBanue (C IBYMS NPOQHUISIMU
MIOJITOTOBKH), YTBEP>KACHHOTO NpuKa3zoM MuHHCTEpcTBa 00pa3zoBanus u Hayku Poccuiickoit @enepannu ot 22 despains 2018
r. Ne 125, ocHOBHO# npodeccruoHanpHON 00pa3oBaTenbHON porpamMMoii «buosorus» u «'eorpadus» ¢ yaeTrom TpedboBaHuit
npogeccruoHanpHOTO craHmapta «llemaror (memarormdeckas AEATENBHOCTH B cdepe INOMKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 00IIleT0, CpegHero o0mero o0pa3oBaHms) (BOCIHUTATENh, YIUTEIb)», YTBEPKISHHOTO MPHKa3oM MUHHCTEpCTBa
TpyZa U conmaibHoi 3amuTsl Poccuiickoit @enepanuu ot 18 okts0pst 2013 r. Ne 5441, (3apeructpupoBaH MHUHHUCTEPCTBOM
toctuimn  Poccutickoit @enepanmu 6 nmexadbpss 2013 r., peructpanmonssrii Ne 30550), ¢ M3MEHEHUSAMH, BHECCHHBIMH
mpuka3aMu MUHHCTEPCTBAa TpyAa M comuanbHOW 3ammutTel Poccumiickoit @enmepamum ot 25 mekadbps 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 roctuiiuu Poccuiickoit ®eneparyu 23 asrycra 2016 r.,
peructpanoHHbIi Ne 43326).

Henp ®OC 1st IPOMEKYTOUHON aTTeCTalluy — YCTAaHOBJICHHE YPOBHS C(QOPMUPOBAHHOCTH YaCTH KOMIIETCHIINU

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

3agaun ®OC a1 MPOMEXKYTOYHOHM aTTECTalM - KOHTPOJIb KayecTBa U YPOBHS JOCTIKEHHS 00pa30BaTeNbHBIX
PE3YIBTATOB MO (OPMHUPYEMBIM B COOTBETCTBHH C yUEOHBIM [UNIAHOM KOMIICTEHIIHSM:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIGI IIOCTPOCHUS H (DYHKIMOHHPOBAHUS
00pa3oBaTeNBHOTO MPOLECcca, POJIb U MECTO 00OPa30BAHUS B XKU3HHU YEJIOBEKa M OOIIECTBA, COBPEMEHHOE COCTOSIHUE HAy4IHON
005acTr, COOTBETCTBYIONIEH MPETOAaBAEMOMY NIPEAMETY; IPUKIAJHOE 3HAUCHNE HAYKH; CIECIU(PUIECKHAE METOABI HAYyYHOTO
MIO3HaHMSA B 00BbEMeE, 00CCIICUNBAIONIEM TIPETIOJaBaHNE yUCOHBIX IIPEIMETOB

PesynbraTel 00ydeHuUs: 3Ha€T OOBEKTHI OMOTEXHOJIOTUH; METO/IbI OMOTEXHOJIOTHH B CENICKIIMN PACTCHNUH, )KUBOTHBIX,
MHUKPOOPIaHU3MOB; TEXHOJIOI MY T'€HHON HH)KEHEPUH: MTOJTyYeHHE TPAHCTCHHBIX OPIraHU3MOB, OJTYYEHUE [€HHO-MHKEHEPHBIX
OEJIKOB; TEXHOJIOTUM KJIETOYHOW HMH)XEHEPHM: KIOHAIBHOE MHKpPOPa3MHOXEHHE pAcTEHHH, KIOHMPOBAaHUE IKHMBOTHBIX,
NOJy4eHHe TUOPHUAOM; TEXHOJIOTHH TOJIyYeHHUs IEPBUYHBIX U BTOPHYHBIX METa0OJIMTOB, MMMOOMIN30BAHHBIX ()EPMEHTOB;
ACIIEKThl HIKOJIOTMYECKOW OMOTEXHOJOTMU: MPOM3BOJACTBO OHMOra3a, OYMCTKA CTOYHBIX BOJ M IepepadOTKa OTXOJOB
OMOTEXHOJIOTUUECKHUMHU METOIaMH.

TpeboBaHue K MPOIEIYPE OLECHKH:

[ToMemenne: momelneHne ¢ MPOEKIMOHHBIM 000pynoBaHHeM/naboparopus OOopynoBaHHE: MPOEKTOP, HOYTOYK,
HIKOJIBHBIE yYEOHUKH

WHCTpyMEHTHI: HE MPExyCMOTPEHBI

Pacxonubie Matepuansl: mucuas 6ymara gopmara A4, KapTpuInK

JloCTyIl K TOTIOTHUTENIBHBIM CIIPAaBOYHBIM MaTepHaiaM: He TpeOyeTcs

Hopwmsl BpeMenu: 3 akajeMHYecKHX daca

Kommrekr OIICHOYHBIX CPEACTB JIsI MPOBCACHU HpOMe)KyTO‘-IHOﬁ aTTeCTallun

[Mposepsiemast (bie) KoMreTeHIUs () (us Omor Bo):

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

[IpoBepsieMblii HHANKATOP JOCTHXKEHUS! KOMITETEHIIUH:

OIIK-8.1. 3HaeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH W MPHUHIUIGI IOCTPOCHUS © (DYHKIMOHHPOBAHUS
00pazoBaTebHOTO MpoLecca, pojlb U MECTO 00pPa30BaHUs B KHU3HH YeJIOBEKa M 00IIecTBa, COBPEMEHHOE COCTOSIHUE Hay4YHOH
o0JacTi, COOTBETCTBYIONIEH MPEIOAaBaeMOMY ITPEAMETY; IPUKIIAJHOE 3HAUYCHNE HAYKH; CIeU(pUIeCKUe METOAbI HAyYHOTO
MIO3HaHMS B 00bEMe, 00eCIICUNBAIOIEM TIPETIoJaBaHie yIeOHbIX TIPEIMETOB

ITpoBepsemslit 00pa3oBaTeIbHBIN PE3yIbTaT:

3HAeT OOBEKThl OMOTEXHOJIOTHH; METO/bl OMOTEXHOJIOTHH B CEJIEKLMH PAaCTEHHH, )KUBOTHBIX, MUKPOOPTaHU3MOB;
TEXHOJIOTUM TEHHOM WH)XEHEPHUHU: TIONy4YEeHHE TPAHCTEHHBIX OPraHU3MOB, IIOJyUY€HHE T€HHO-WHXEHEPHBIX OENKOB;
TEXHOJIOTUH KJIETOYHON WMHXXEHEpHHU: KIOHAIBbHOE MHKPOPAa3MHOXKEHHE PACTeHHH, KIIOHHPOBAHHE XHBOTHBIX, HMOJIy4EHHE
rHOPUIOM; TEXHOJIOTMHU TIOJyYSHUS! TIEPBUYHBIX M BTOPHYHBIX METabOJIMTOB, MMMOOMIM30BaHHBIX (PEPMEHTOB; aCIEKThI
9KOJIOTUYECKOH OMOTEXHOJOrMH: TPOW3BOJCTBO Omorasa, OYMCTKAa CTOYHBIX BOJ MW mepepaboTKa OTXO/OB
OMOTEXHOJIOTHYECKIMHU METOIAMH

Tun ($popma) 3aganus: MIcbMeHHas paboTa

[IpuMep TUNOBBIX 3a1aHUH (OLIEHOYHbIE MaTEPHAIIBI):

Bapuant 1
3ananue 1 - TecT
Yacts A.
OTBeThTE Ha BONIPOCHI TECTA, BEIOPAB OAWH BEPHBIN OTBET U3 YETHIPEX MPEIIOKCHHBIX.
1.Kak Ha3pIBaeTCs HayKa O METO/aX U CIOCO0aX MPOM3BOJICTBA C UCTIONB30BAaHIEM OOBIYHBIX PACTEHHH, )KUBOTHBIX,
GakTepuii ¥ rpHOOB B €CTECTBEHHBIX yCIOBUSX:
A) cenbckoe X03sCTBO, B) mukpobuonorus,
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

b) 6uoTtexHoOTHSI HOBEHTIIAS, I') GuoTexHoMOTHS KiTaccudeckas?

2.Kaxkoii MeToz NCTIonb3yeT OMOTEXHOIOTHS JUIs TIOJTyYEeHUs] MOHOKJIOHAJIBHBIX aHTHTEIl C 3a[JaHHBIMH CBOMCTBaMHU:
A) reHHas UHXXEHepus, B) MukpoOuonoruueckuii cuuTes,

B) nonmyuyenue rubpuiom, I') smOpronornueckuii?

3.Kakoe HanpaBiieHHe B pa3BUTHH OMOTEXHOJIOTUH MOpa3yMeBaeT MOIy4YeHHe U NPUMEHEeHne Ororasa:
A) sxonorus, B) snepreruxa,

b) nuieBast TpOMBIIIICHHOCTb, I') cenbckoe x034iCTBO?

4.Kakue BeKTOPBHI SBISAIOTCS HanOosee 3¢ GEeKTUBHBIMHE ISl IEPEeHOCa TeHa IIPU T'eHOTePaItu:
A) TpaHCIIO30HHI, B) Bupycsr,

B) mnasmuner, I') 6axreprodaru?

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

A) penuImenTsl, B) mosmmuionpl,

B) nonopsr, I') Tpanrcrennsie?

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

b) Bupyc, I') nnasmupa?

7.Kaxkoii mporecc npemecTByeT MoayYeHHI0 PeKOMOMHAHTHBIX TIa3MHU:

A) ynaneHue UHTPOHOB, B) camoynsoenue JTHK,

b) «pa3spesanue» u «CUIMBaHUE) [Ia3MUIBI, I') cunres u-PHK?

8.Kakoe HampapieH#e B MONYyUYCHHH PACTeHHI Mpeanonaraet Bueapenune Nif-renos:

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

b) ycBoenue a3oTa, I') ycroitunBocTh K 3aMOpo3KkaM?

9.Kakue Oenkw, TMoilydaeMble TE€HHO-MH)KCHEPHBIM CIIOCOOOM, WCIONB3YIOT MJIs JICYCHHS OHKOJOTHYECKIX
3aboJieBaHUI:

A) nnrephepoHsl, B) rnuxonpoTenasl,

b) uMMyHOTI00y T HEL, I') comarorpomnun?

10.Kak Has3piBacTCs 00JacTh OHMOTEXHOJOTHM, H3ydarollas KJICTKH, TKAHW W OpTaHbl, BBIpAlIMBacMblc Ha
HCKYCCTBEHHBIX CpeJax:

A) TpaHCIUTaHTOJIOTHA, B) xinerouHas uH>XeHepus,

b) rennas umxeHepus, I') knerounas cenexius?

11.Kakue KJIEeTKA B OCHOBHOM KCTIOJB3YIOT JISI IOTYYEHUSI KYJIbTYPHI KJIETOK U TKaHeH:
A) comarndeckue, B) Mmoau¢uimpoBanusie,

B) monossie, I') 6macromepsr?

12 Kax Ha3pIBaeTCs MPOIIECC MMOyYeHHs UCKYCCTBECHHBIX CEMSH PacCTCHUHN U3 KaJuryca:

A) mopdorenes, B) ructorenes,

B) opranorenes, I') smbpuorenes?

13. Kakoe cBOMCTBO KaIUTyCHBIX KJIETOK BOSHUKACT MPH UX UIATSIFHOM KyJIbTHBHPOBAHUU:
A) MOPO30CTOMKOCTB, B) ropMOHOHE3aBHCHMOCTB,

b) ¢pusnonoruyeckast aCHHXpPOHHOCTb, I') reneTHyeckas reTepOreHHOCTH?

14 Kakoe HanpaBiieHHE B MEIMIIMHE CYUTACTCS EPCIIEKTUBHBIM JUJIS JICUEHHS IOBPEXKICHHBIX U OOJIbHBIX OPTaHOB!
A) KJTOHUPOBaHHE YEJIOBEKa, B) ucnonp3oBaHue CTBOJIOBBIX KJIETOK,
B) TpancmianTonorus, I') nepecanka xocTHOTO MO3ra?
15.Kakoe couetanue obpa3yet rudbpugaomy:

A) >pUTPOLUT U TUMQOIINT, B) muenoma u 1uMOIIHT,

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

16. Kaxoii nporiecc He AIBJSIETCH MEXaHU3MOM KPUO3AIIUTHI:

A) BBezieHHE B KJICTKY KpHOIIPOTEKTOPOB,

B) OpicTpoe 3aMOpaskMBaHUE KIETKH,

B) MennenHoe 3aMopakMBaHUE KIETKH,

I') cunTes KieTKON OMONIOTNYECKUX aHTH(HPHU30B?

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

B) criocoGHOCTE K HEOrpaHUYEHHOMY POCTY,

B) BO3MOXHOCTH Pa3MHOKATHCSI HA HCKYCCTBEHHBIX ITUTATEIBHBIX CPeIax,
I') xpaHneHue B 3aMOPOKEHHOM COCTOSTHHH?

18.Kakue BeliecTBa OTHOCSTCSI K BTOPUYHBIM METa00INTaM:!

A) depmeHTHI, B) antubnornku,

Crpannna 3 u3 14
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b) ButamunbI, I") aMmuHOKHUCITOTHI?

19.Kakoii crnoco® mnonydeHHss aMHHOKHCIIOT IOAPa3yMEBAeT IOJy4YEHHE YHCTOTO IIPOAYKTa, CBOOOJHOTO OT
TIPUMECEH:

A) Tuaponu3 6eIKoB, B) bepmenTanms.

B) MmuxpoOnonoruyeckuii CHHTE3, I') xummaecknii cuaTE3?

20.Kaxkoif MeTox uMMoOWIM3anuy (GepMEeHTOB 00ECIeUYMBAET PaBHOMEPHOE paclpeneneHne (epMeHTa B o0beMe
HOCHTEIIS:

A) BKIIIOYCHHE B JINTIOCOMEI, B) unkancynmupoBanue,

B) ancoOrws, I') BkIItOUEHUE B Tenb?

21.B xakoM OMOTEXHOJIOTHIECKOM IIPOIIECCE He UCTIONB3YIOTCS IPOXKKH:

A) xBameHue, B) Bunoxemnme,

B) xneboneueHue, I') nuBoBapenue?

22 Kakue mpoayKThl MeTabosiM3Ma NPUMEHSIOTCS B CEIbCKOM XO3SHCTBE ISl IMOBBIILICHUS NPOAYKTHBHOCTH
KUBOTHBIX:

A) GepmeHTHI, B) ButamuHsI,

b) aMUHOKHCITOTHI, I') opranmueckme KUCIOTHI?

23.Kakoif cnoco0 CHIKCHHS YHCICHHOCTH HACEKOMBIX — BPEIHTENICH CEeNBCKOTO XO3SHCTBA HE OTHOCHUTCH K
OMOTEXHOJIOTHIECKHAM CII0CO0aM:

A) crepunmzanys, B) npumMeHeHne HHCEKTHINAOB,

B) ucnonb3oBaHue €CTECTBEHHBIX BParos, I') co3nanme npenapaToB Ha OCHOBE OAaKTEpHii?

24.0TX0/10M KaKoTo0 IIPOU3BO/ICTBA SBJISETCS (PEHOI — OMACHBIH 3arPsI3HUTENh CTOYHBIX BOJ!

A) aTOMHas SHEpPTeTHKa,

b) Hedrenepepaborka,

B) npou3BoACTBO CHHTETHUECKUX MOIOIIUX CPECTB,

I') nemton03H0-0yMaxHasi HPOMBIIIIEHHOCTH?

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

A) HaNIMYME OJHOKIETOYHBIX BOJIOPOCIEH,

b) Hannuue 06e33apaKMBaIOLINX BEIECTB,

B) Hannuue Bo3ayxa,

I') manumaue snexTpoaoB?

26.Kakoe BemecTBo 00pa3yercs B pe3yIbTaTe BEPMHUKYJIbTHBUPOBAHUSL:

A) rymucon, B) Guorens,

B) ryMUHOBBIE KHCIOTHL, I') 6uorymyc?

27.Kax Ha3pIBaeTCs MPOLECC Pas3iokeHUs] KCEeHOOMOTHKOB MO BO3ACHCTBHEM MHKPOOPTaHU3MOB!
A) buorpaHchopmanus, B) BepMUKyTETHBHPOBAHUE,

B) 6poxenne, I') ruppomnms?

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

b) 6uocencopsi,

B) 6uopunsTpsl,

') GropeakTopbl C OMBIBAEMBIM CIIOEM?

Yacrs b.

W3 npeayioxkeHHbIX OTBETOB BBIOEPUTE TPHU BEPHBIX.
1.01am4nst reHHOW MHXKEHEPUH OT CEJICKIUH:

A) mporiecc NpPONUCXOUT B OpraHU3Me,

B) orbupaercs motoMcTBO oHOM Moekynsl JJHK,

B) ckpenuBatoTcs TeHbl HEPOACTBEHHBIX BHJIOB,

I') mponiecc mporcxoauT B «IIpoOHpKe»,

J1) cKpemmBaroTCs poACTBEHHBIE 0CO0H,

E) pesynpTaT ckpemmBaHus MOKHO TOJBKO IPEAyTranath.
2.IlpenmyniecTBa KJIOHAIBHOTO Pa3MHOKEHHSI PACTEHHIA:
A) 0310pOBJICHUE TTOCAJOYHOTO MaTepHana,

B) nomydenne HOBBIX COPTOB PacTeHNUH,

B) BICOKHIT KO PHUIMEHT pa3MHOKEHHS,

I") sxoHOMMS TIIOMIA/IEH,

JI) mosiBneHrie HOBBIX Ka4eCTB Y PACTEHUI.

3aKOHYUTE MPEJI0KEHUS:
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3.0pranusMm, B TCHOM KOTOPOT'O BHEPEH YY)KEPOJHBIN I['€H, HA3BIBACTCS .o.eveeuenene...

4.Tlponecc mnepepabOTKM TBEPIBIX OPraHUYECKHX OTXOAOB IPU IOMOIIM KPAaCHBIX KaTM(QOPHUHCKUX uepBeil
HA3BIBACTCS ...euveeenen.....

5.KieTka pacTeHHH, JIUIIEHHAS KICTOYHON CTEHKH HA3BIBACTCS ................

6.COBOKYITHOCTH KJIETOK HIIH 0CO0€H, MPOU30MIEANINX OT OAHOTO OOIIEro MpeKa MyTeM OecIooro pa3MHOKEHHS,
Ha3BIBACTCS. ...cueeeen.....

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

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

3amanue 2.

IIpoananu3upyiTe TEKCT U OTBETHTE HA CIEAYIOIINE BOIPOCHL:

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

2)Kak Ha3bIBalOTCsI TPy TE€HOB OaKTEepHid, KOTOPhIE KOHTPOJIUPYIOT HpoLiecC a30TPUKcaUN?

3) Kakue npo6iaeMsl CTOSIT Iepe]] FTeHHBIMH HHXEHEPaMH, CO3AaI0IIMMHK a30TQPHUKCUPYIOLIHE pacTeHHs?

Pacmenusn-azomgurxcamopui

AzoTt(ukcanus — npouece, B X0/1e KOTOPOro arMOC(EpHBIN a30T BOCCTaHABIMBACTCS B KJIETKAX J0 aMMOHHS U 3aTEM
UCIIONB3YyeTCs Ul CHHTe3a OelIka M IPYrHX OpPraHM4YecKuX BemecTB. K HeMy CIIOCOOHBI TOJNIBKO HEKOTOPHIC NPOKAPHOTHI:
CHHE-3€lICHBIE «BOIOPOCIM», KITyOCHBKOBBIC OakTepuH, OOHWTAlONIHEe Ha KOPHAX 0000BBIX pactenmit (pox Rhizobium),
cBOOOIHOXKMBYIIIME OUBeHHBIE OakTepuu (po Azotobacter, pox Clostridium).

[TepeHoc reHOB CBSA3BIBAHUS aTMOC(EPHOrO a30Ta U3 IPUPOJIHBIX a30T(HHUKCATOPOB B 31aKOBBIE PACTEHUS TTO3BOJIHII
6I>I PE3KO COKPATUTH UCTIOJIB30BAHUE a30THBIX yI[O6peHPII>i 1 3aMC€THO YMCHBIINTH CBA3aHHOC C UX IIPUMCHCHUEM 3arpsA3HCHUC
OKpY>Karowlei Cpelibl, a TAKKE CHU3UTh CTOMMOCTB CEIbCKOXO03IHCTBEHHOM MPOTYKIUH.

OnHako TONy4eHHE PACTEHHMI, CIIOCOOHBIX YCBaMBAaTh aTMOC(EPHBIH a30T — 3ajaya OYEHb TPYAHAs, MOCKOJIBKY
A30T(QUKCAMS — 3TO CJIOKHBIA MPOLECC, KOHTPOIUPYEMBIl y OakTepuil OOJBIINM YUCIOM TeHOB (OKoyio 15). DTH reHbl
nostyunid Hazanue Nif (ot anri. nitrogen fixation — pukcanus asora). I'eHHble MHXEHEPHI TPO/IETATH OONBIIYIO paboTy MO
M3YUCHHUI0 MEXaHHU3MOB Tepeiau Nif-reHoB w3 GakTepHanpHOW KIETKH B pacTUTenbHyr0. OMHAKO 1O CHX MOP OHH HE
JOOWITNCH HX HOPMAIBEHOTO (D)YHKIMOHUPOBAHHMS B KJIETKaX PACTCHHH.

[poGnemMoii Ha My TH CO3AaHMs A30TPUKCUPYIOMINX PACTEHHH CTalIO TO, YTO OHOJIOrHYecKas HUKcalus a30Ta TpedyeT
3HAYUTENBHBIX YHEPreTHUECKUX 3aTpaT. B KieTke 3TH pacxo/bl MOKPhIBaOTCA 3a cueT ruapoianza ATD. Bot nouemy eciu B
KJIETKy JII0OOro opraHu3Ma, He IPUCIIOCOOJIEHHOTO NPHPOAOI Ul CBSI3bIBAaHMA a30Ta aTrMOC(epbl, IPOCTO BBECTH
HHUTPOTE€HA3y U 3aCTaBHUTh ee paboTaTh, TO 3TO HAPYIINT SHEPTETUUCCKUIT OOMEH KJICTKH, M Ta MOTHOHET oT Henoctatka ATO.

Emte onHa, noxanyii, 6oiee cepbe3Has TPYAHOCTh 3aKIIIOUYCHA B CBOWCTBAX caMOil HUTporeHasbl. Ecin Ha3BaHHBIN
(epMEeHT M30JMPOBATh U3 (PUKCHPYIOIIET0 a30T MUKPOOPraHM3Ma, TO OH OBICTPO TepsieT CBOIO aKTUBHOCTb, «OTPABIISSACH)
KHCIIOpOoJIoM Bo3ayxa. ClieJoBaTeNIbHO, €CITH JAaXe W MepeHecTd Nif-reHbl B pacTUTENbHBIC KIETKH, KOTOPhIE B OTJIHYHE OT
MIPUPOIHBIX a30T(HUKCATOPOB HE yMEIOT 3aIMINATh HUTPOTE€HA3y OT KHCIOPOAA, TO OHH IPHOOPETYT JHIIh HEAaKTUBHBIN
(depMeHT.

U, HakoHell, TeHHBIC HHXKEHEPBI BCTPETIIINCH C MIPOOJIEMOIA, CYIIHOCTh KOTOPOH COCTOUT B TOM, YTO HOHBI aMMOHHUS,
obpasyromupecs pH BOCCTAHOBJICHUH a30Ta, JOJDKHBI Cpa3y K€ HCIIOJIB30BAThCS JPYTHMH (PepPMEHTATHBHBIMU CHCTEMaMHU.
Ecnu e OHM HaAKaIUIMBAIOTCS B KIETKE B CIMIIKOM OOJBIINX KOJIM4YCCTBAaX, TO OMOCHHTE3 HUTPOI'CHA3bI O6paTI/IMO
NOJABIISETCS. DTOT MEXaHU3M MO3BOJISIET KJIETKAM MHOTHX (DUKCHUPYIOIIUX a30T MUKPOOPTaHU3MOB CBSA3BIBATh POBHO CTOJIBKO
aTMOC(EPHOT0 a30Ta, CKOJBKO UM HEOOXOIMMO Uil BHYTPEHHEIrO HCIIONb30BaHHSA. IIPOAYKT peakUuy, HAKOIUICHHBIH B
JIOCTATOYHOM KOJIMYECTBE, OBICTPO OCTAHABJIMBAET MPOTEKAHUE PEaKIIMi, T03TOMY HOHOB aMMOHHS B KJIETKE BCET/1a CTOJIBKO,
CKOJIEKO HEOOXOIUMO H TOCTaTOuHO. OYEBHIHO, YTO IS CBEPXIPOAYKIUH «CBS3aHHOTO a30Ta» KJIETKH C TAaKOH CHCTEMOil
PETyJISILIAKA HET CMBICIIA HCIIOIb30BAaTh.

HecMmoTpst Ha TO, 4TO HEKOTOPBIE U3 HA3BaHHBIX TPYAHOCTEH yKe yCIENIHO MPEOI0JICHbI, OKOHYATEIbHOE PeLICHHE
npo0JIeMBbl, CBSI3aHHOMW C CO3/IaHUEM PACTEHHH, CIOCOOHBIX K a30T(HHUKCAIUH, ITO-TIPEKHEMY OCTAETCS IeJIOM Oy IylIero.

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

Kputepuu oneHkn

[NonsTre azordukcanms — 1 6amn

XapakTepucTHKa TeHOB, OTBEYAIOIINX 3a Mporecc — 1 Gar

XapakTepucTHKa npoodiieM a30THUKCHPYIOIMX pacTeHUH — 3 Oaa

MakcumarnbHOe KOJIMYEeCTBO OaIoB — 5 6anioB

3ananue 3.

PazpaboraiiTe KpaTKyl0 MpOrpaMMy OJJIEKTHBHOTO Kypca mans ydammuxcs 10 kimacca mo Teme «OCHOBBI
OMOTEXHOJIOTUIY». YKaXKHTE:

®  [IeTb ¥ OCHOBHBIE 33/1a41 Kypca
e rmepeueHsb 5-6 TeM Kypca,
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®  METOIBI U3Y4EHHUS,
e (opMbI U3ydyeHUs.
Kpurepun oneHku
dopmynaHpoBKa LiesH U 3a1a4d Kypea — 1 6amn
XapakTepucTHKa U3y4aeMbIX TeM Kypca — 2 Oania
YkazaHue BUIOB METOI0B — 1 Gasut
VYkazanue popm pabotsr — 1 Gamn
MakcumainbHOe KOJIMYEeCTBO OaIOB — 5 0ansioB
3ananue 4.
[Ipoananu3upyiTe pUCYHOK M OTBETHTE Ha CIEAYIOIIUE BOIIPOCHI:
1) Kakue cTpaHBI BEIpAIIMBAIOT TeHHO-MOIM(PULINPOBAHHBIE PACTCHHS?
2) KakoBa o0m1as 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 CIHCKE BBIPALIMBAEMBIX PACTCHUH W B KaKUX OTPACIAX IMPOM3BOJICTBA €TI0
TIPUMEHSIOT?

Nugepsi no Boipawusanuto MO

CmpaHbl ¢ HAUBOABWUMU NAOWAGAMU NOY BLIPAWUBAHUE 28HHO-
MoguduyupoBaHHbIX pacmenull, 2015

Maowagb, MAH 2a % om BbIpawuBaeMbiX B Mupe I'M_-nynbmyp
70,9 £

OCMAAbHBIE
1

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

CIUA" Bposuaus Apeesmuna Mkgus| Kanaga o
WCTOMHIK: ISAAA

Kpurepun oneHku:

YkazaHue cTpaH, BeIpamuBaomux [ M-KynbTypsl — 1 Oamr

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

VYkazanue ['M-pactennii — 1 6amn

VYkazanue munupytomero ' M-pacTeHus u oTpaciel ero mpuMeHeHus — 2 6amia
MakcumainbHOe KOJIMYECTBO OaIOB — 5 0ansioB

OlIeHOYHBIH JTUCT K TUTIOBBIM 33JIaHUSIM (MOJIENIbHBIE OTBETHI):

1 BapmaHT.

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

1-r 15-8B
2-0 16-6
3-8 17—-a
4-8 18 —B
5-r 19-r
6-r 20-r
7-0 21 —a
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8-0 22-6

9-a 23 -8

10-8 24-6

11-a 25-8

12-7 26 -1

13-8 27 —a

14-8 28 -0

b1-6,8,T b 5 - npoTomact
b2-a,B, T B 6 - knon

B3 — TpancrenHsIif (reHHOMOIU(PHUIINPOBAHHEIH) B 7 - mopdorenes
b 4 — BepMHUKYIETBHpPOBaHUE b 8 - ummoOmTI30BaHHBIE

Kputepun ouenku: 40 6amos

3amanue 2.

IMonsrue azotdukcanus — 1 Gamr

Azomepuxcayus — npoyecc, 8 xo0e KOMOPO20 AMMOCHEPHBII A30M B0CCMAHABIUBAETNCS 8 KIEMKAX 00 AMMOHUS U
3amem UCNOAb3Yemcs Onsl CuHmesd Oenka u Opyeux opeanudeckux eewecms. K Hemy cnocobusl monvko Hekomopbie
NPOKApPUOMbL: CUHEe-3eIeHble «8000POCIUY, KIYOeHbKOGble bakmepuu, obumarowue Ha KOpHAX 00008bIX pacmeHull (poo
Rhizobium), ceoboonoscusywue nousennvie baxmepuu (poo Azotobacter, poo Clostridium).

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

Asom@puxcayuss — smo npoyecc, KOHmpoaupyemuvlii y o6axmepuil OOJbUWUM YUCIOM 2eH08 (0Kono 15). Dmu eenvl
nonyuunu nazeanue Nif (om anen. nitrogen fixation — guxcayus azoma).

XapakTepucTuka npoodisieM a30THUKCHPYIOIIMX pacTeHni — 3 Oaa

A) Ilpoyecc cummesa - 5mo 3HepPeO3aAMPAMHbIL NPOYECc, NOIMOMY eclu 8 PACHMUMENbHYIO KIemKy 68ecmu
HUMPO2eHasy U 3acmasums ee pabomamv, MO MO HAPYWUM IHepeemuyecKuti oOMeH KiemKu, u ma nocubHem om
nedocmamia AT®.

bB) Kucnopoo, komopvie pacmenus gvioensirom 6 pe3yaivmame oomocunmesa uHeubupyem oelicmeaue HUmpOo2eHasbl.

B) Hakonnenue uono6 amMmonus 6 Kiemke 8 CAUUKOM OOIbUUX KOIUYeCMEax nooasisen OUOCUHmMe3 HUmMpo2eHa3bl.

3aganue 3.

®dopmyHpoBKa e U 33134 Kypca — 1 6amn

Lenv: nosnakomume ¢ OCHOBHbIMU HANPABIEHUAMU OUOMEXHOL02UU

3aoauu. uzyyume acnexkmol 2eHHOU U KIEMOYHOU UHICEHEPUU, NO3HAKOMUMb C NPAKMUYECKUMU C8EPULCHUAMU IMUX
HanpaeieHull 8 OUOMEXHOIO2UY, PACCMOMPENb C8epuLeHUs OUOMEXHOL02UU 8 NPOU3BOOCHI8e NPOOYKMO8 NUMAHUS, KOPMOS,
8 oxpame oxkpydcarowel cpeovi.

XapakTepucTHKa U3y4aeMbIX TeM Kypca — 2 Oania

I'ennas unscenepus

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

Cnosecnvie (nekyusi, 00vsacHeHue, pacckas, beceda)

Haensionvie (Oemoncmpayusi onvlmos, 0eMOHCMPayusi npe3eHmayuil u sUu0eoPuibmos)

Ipaxmuueckue (paboma ¢ ucmouHuUKaMu uHGopmayuu)

VYkazanue popm pabotsr (1 Oam)

Ypox, axckypcus, cemunap, npaxmuyeckoe 3ausimue, domMauiisiss paboma, 3ayem.

3ananue 4.

YkazaHue cTpaH, BeIpamuBaonmx I M-KynsTyps! — 1 Gamn

CLA, bpasunus, Apeenmuna, Unous, Kanaoa

YkazaHue IUIOIIAAH, 3aHATOH O] BeIpanBanue — 1 6ar

162,2 man. 2ca

Vxazanue ['M-pacrennii — 1 6amn

Cos, KyKypy3a, XI0NYaAmHUK, KAHONA

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

Cos (51%), npumensiemcs npu npou3B0OCmMEe KOPMO8 015 HCUBOMHBIX U NPOOYKMOE NUMAHUSL OIS 4eN08eKd (MACHbIE
U MOJIOYHbBLE NPOOYKMbL, CLAOOCU)
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Bapuant 2
3aganue 1 - Tect
Yacts A.
OTBeThTE Ha BOMPOCHI TECTA, BHIOPAB OJUH BEPHBINA OTBET U3 YETHIPEX MPEIIOKECHHBIX.
1.Kakue opraHu3mel SIBISIOTCS 00bEKTaMH HOBEHUIIICH OMOTEXHOJIOTHY:

A) uenosex, B) xxuBoTHEIE,

b) pacrenus, I') renno-MonuupoBaHHbIE?

2.Kaxkoit MeToZ NCTIONB3YeT OMOTEXHOIOTHS ISl TTOJIyYCHHUS YETIOBEUECKOTO HHCYIIMHA!

A) TeHHasI MHKEHepHs, B) MuxpoOnonormaeckuii cHHTE3,

B) xnerounas nmxenepus, I') sMOproHaNbHBIN?

3.Kakoe HanpaByieHHe OHOTEXHOJIOTHH IT0IPa3yMEBAET HOIyUYCHNE OHOIIOTHIECKUX CPEICTB 3aIlIUThI PACTCHUI:
A) MenunuHa, B) skonorws,

B) cenbckoe X03sCTBO, I') numieBast MpOMBIIIIICHHOCTD?

4.Kak Ha3pIBatoTCA (PEpPMEHTHI, KOTOPBIE MPUMEHSAIOTCA B TEHHON HHXEHEPHUH JUIS TOIYUYCHUS «JIMIKUX KOHIIOB» y
reteposiornydbix JJHK:

A) pecTpuKTa3HI, B) nmmobmwim3oBaHHEIE,

b) nuraser, I') ayxieassr?

5.Yt0 npeanonaraet nporecc THOPUAN3AIIHN TIPH EPECATKE TEHOB!

A) cunre3 JIHK na u-PHK,

b) cuntes u-PHK na JTHK,

B) BcTpauBaHue resa B mia3Mumy,

I') BctpanBanue peKOMOMHAHTHOM IJ1a3MU/IbI B OaKTepHIo?

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

A) anierponopanus, B) Mukpounnbeknuu,

b) bammucruka, I') 3apaxenue?

7.Kaxkoe HampaBieHHE B IOJIYYCHHH TPAHCTEHHBIX pPACTEHHH MpejanojaraeT IOBBIIIEHHE YCTOWYHBOCTH K
OaKTepHaIbHBIM U TPHOKOBBIM MH(DEKIIHSM:

A) ycToH4nBOCTh K aDHOTHYECKNM CTpeccam,

B) ycToitunBOCTE K MHCEKTUITHIAM,

B) ycToitunBocTh K repourunam,

I') ycroitunBocTh K (puTomaToreHam?

8.Kakx Ha3pIBaeTcs HampaBlieHWE TeHHOW HHXXEHEPUHM B MEIUIIMHE, NpeAroararoliee JieueHne HacleJCTBEHHbBIX

3a00JICBaHUN:
A) TpaHCIUTaHTOJIOTHSA, B) onkomnorus?
B) mmmyHOMOTHS, I') renorepamnus?

g.qTO MpOUCXOOUT C paCTUTCIbHBIMU KJIICTKaMU, IOMECIICHHBIMHA Ha MMATATCJIbHYIO CPEAY:

A) TepsIIOT CBOIO CHEHMATH3AIIHIO,

B) TepstoT cnocoOHOCTh K pa3MHOXKEHHIO,

B) mepecratot pactu,

I') 06pa3yioT ypoyiuBbIE CTPYKTYPHI?

10.Kakoe cBOICTBO KJIETKH B KYJIbType MO3BOJISIET PEaM30BaTh HACIEACTBEHHYIO HH)OPMALHIO:

A) HaclenCTBEHHOCTD, B) ToTunoreHTHOCTH,

b) m3mMeHuMBOCTS, I') reneTn4eckas reTepOreHHOCTH?

11. Kaxoit MeTos NosTy4eHns! TPAHCTEHHBIX OPTaHU3MOB XapaKTePEeH KakK JUIs PACTEHHH, TaK U AJIS dKUBOTHBIX:
A) GaymrcTHKa, B) muxpounbekmms JJHK,

B) ucrione3oBanme arpodaxkTepun, I') sanexTpomoparms MeMOpaHbI?

12.Kak Ha3bpIBaeTCs KJIeTKa C IByMsl pa3HOPOIHBIMH SIIpAMU:

A) cuHKapHOH, B) sM6puoH,

B) rerepoxapuos, I') xumepa?

13.Kakoe CBOICTBO KaJUTyCHBIX KJIETOK XapaKTEepU3yeTCs HATMYMEM KIIETOK B Pa3HBIX CTaJHAX POCTa!

A) reHeTH4ecKas TeTepOTeHHOCTD, B) ropMOHOHE3aBHCHUMOCT®,

B) dpmsmonornueckass aCHHXpOHHOCTS, I') ToTHmoTenTHOCTH?

14 Kaxotii crioco6 B )KHBOTHOBOJICTBE ITOJIpa3yMeBaeT Pa3BUTHE OCOOH M3 ABYX Pa3lIUYHBIX OJIACTOMEPOB:
A) mosryueHne Xxumep, B) xmonmposanmue,

B) nony4enue GM3HEIOB, I') TpancnnanTanus?
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15.Kaxast oTpacis MEIUIIMHBI HanboJiee YCIENTHO MPIUMEHSET CTBOJIOBBIE KIICTKH IS JICUCHHS:

A) opronenus, B) nesposorus,

b) xapauonorus, I') romeomnatus?

16. Kakoe BemiecTBo criocoOCTBYET aiaNTallK KIETOK K HU3KUM TeMIIepaTypam Py 3aMOpPa’KUBAHUH U Ha3bIBACTCS
TOPMOHOM CTpecca:

A) rmnepuH, B) sTmiieHTIMKOMB,

b) nuHonesas kuciora, I') abcum3zoBas xuciaora?

17.Yr1o Takoe rudpugomMa:

A) xumepHas MoJIeKyJa,

B) comaTmueckuii rubpu,

B) rubpuz nro0bIX KIETOK,

I') rubpun aumdonuTa 1 OmyXxoneBol KIeTKHu?

18.Kakue npoaykTsl MeTaboIM3Ma 3aHUMAIOT IIEPBOE MECTO 110 00BEMY ITPOM3BOACTBA:

A) depmeHTHI, B) arTnbnoTHKH,

b) BuTamMuHbI, I') aMUHOKHCITOTHI?

19.Kaxue opraHu3MBI SBISIFOTCS HEOTPaHHYCHHBIM HCTOYHUKOM U ONY4YeHHS (PePMEHTOB:

A) )XUBOTHBIC M HX JKEIIE3bl, B) pacteHus B onpezneneHHOM (a3e pocra,

B) Muxpoopraan3Mel, I') Bupycor?

20.Kaxoii MmeTox nmmoOmmim3anuu pepmerTa noaaepxxusaet ero 100% akTHBHOCTB:

A) KOBaJICHTHOE CBSI3BIBaHUE, B) nnKancymipoBanue,

b) ancopOus, I') BritOueHMe B reib?

21.Kakoii OMOTEXHOJIOTHYCCKHUI TPOIIECC MPOUCXOIUT MPH YUACTHU IPOAOKEH:

A) cunocoBaHue KOPMOB, B) nuBoBapenue,

b) kBamenwue, I') ceipoBapenue?

22 Kakue npoayKThl XU3HEACITSIbHOCTH MUKPOOPTAHU3MOB MPUMEHSIFOT B MEIUIIUHE [T TECTUPOBAHUS MTATOJOTHH
OpraHoB:

A) BUTaMUHBI, B) anTHOHOTHKY,

B) crepounsl, I') pepmentsI?

23.Kakue opraHu3Mbl He IPUMEHSIOTCS TS IIPOU3BOICTBA OnonpenaparoB (0opr0a ¢ HACCKOMBIMH-BPEIUTCIISIMHI):

A) criopoBbIie OaKTepHH, B) muisnounsie rpuosi,

b) mukpockonnyeckue rpuodsl, I') MmyckapauHHBINA TpU6?

24 Kaxkoii BUI 3arpsI3HEHUS] CTOYHBIX BOJI BBI3BIBAIOT OTXOIbI MUIIIEBOM MPOMBIILICHHOCTH:

A) pagnoakTHBHOE, B) mexannueckoe,

B) 6uonorunveckoe, I') xumudeckoe?

25.Kakue opraHu3Mbl HEIOCPEICTBEHHO Pa3iaraloT OPraHuKy B a9POTEHKE:

A) Oakrepuw, B) ogHOKIIETOYHBIE BOJOPOCIH,

B) cune-3enensre BomopociH, I') omqHOKIIETOYHBIE )KUBOTHBIE?

26.Kaxkoif mpoIyKT He sSBISAETCS TOOOYHBIM MIPH MPOMBIIIICHHON TIepepadoTKe TBEPABIX OTXOHOB!

A) impokap0OoH, B) 6uorymyc,

b) kommocr, I') roprouwii ra3?

27.B 4eM 3aKII0YacTCs IKOJOTHYECKoe 3HAUCHUE MTOTydeHHs Ororasa:
A) mosryueHne UCTOYHUKA SHEPTUH,

B) yrunuszamms oTxo/10B,

B) npumenenne ra3za uist o00orpeBa TETIIHIL,

I') nonydenne meTana A HyXJ XUMHH?

28. Kakas yctaHOBKa JUIsl OYMCTKH BO3/yXa I10/Ipa3yMeBaeT IPUMEHEHHE MMMOOMIIN30BaHHBIX MUKPOOPTaHU3MOB:
A) 6uockpy0606ep,

B) 6uocencop,

B) 6uodpunstp,

I') 6uopeakTop ¢ oMbIBaeMBbIM citoeM?

Yacts b.

W3 npeioskeHHBIX OTBETOB BHIOEPUTE TP BEPHBIX:

1.Kaxwue nporecchl COCTaBISIOT MEXaHU3M TeHHOM NHXKEHEPUH:

A) permukarmst THK,

b) pexomOunamus JJHK-rena u miuazmumesl,

B) BBeneHne peKOMOMHAHTHOH IIa3MHUIBI B OAKTEPHIO,

I') comaticusr,
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J1) BeIpaImmBaHue Ia3MHUIbI B KyJIbTYpY,

E) MonexymnsipHOe KJIOHMpOBaHHWE PEKOMOMHAHTHOW TIa3MUAbI?

2.KakoBo 3HaucHHEe Ouorymyca:

A) agcopOupyer coJH TSDKEIJIBIX METaILJIOB,

B) Helitpanusyer 3arpsi3HeHHE NOYBEI,

B) nosblmaet mionopoue,

I') yHHYTOXaET COPHSIKH,

J1) noBsIaet 0ypepHOCTh MOYBHI,

E) ymyumiaer BogonpoHHIIaeMoCTb?

3aKOHYHTE TIPEIIOKECHUS.

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

4 Merto[ repeHoca TeHOB B PaCTUTENBHYIO KiIeTKy ¢ nomomrsio JJHK-mymku, Ha3zeiBaercs ..............

5.Kombuesre momekynel JIHK OGakTepmambHOTO TIPOMCXOXKIOCHHS, CIHOCOOHBIE aBTOHOMHO CYIIECTBOBATE;
HCTIONB3YIOTCS B OMOTEXHOJIOTHH KaK «TIOBO3KM, HA3BIBAROTCS . eueueevenene...

6.BemecTBo, cocrosiiee W3 METaHa, YITIEKHCIOTO Ta3a M CEpOBOIOPOAA, SBIIOUIEECS MPOLYKTOM aHa’POOHOTO
Pas3IOKEHUsI OTXO/I0B, HA3bIBACTCS .............

7.CriocoOHOCTB KJIETKH Peaii30BaTh 3aJI0KEHHYIO B HEH IeHETHYECKYI0 HH(POPMALIUIO, HA3BIBACTCS ...e.e...........

8.BemectBa, KOTOpblE HEOOXOAMMBI Ul POCTAa M Pa3BUTHS CaMOM KIIETKHM, CHHTE3HPYIOTCS B HEH B OOJBIINX
KOJIMYEeCTBaX, HA3bIBAIOTCH ......

3aganue 2.

IIpoananu3upyiTe TEKCT U OTBETHTE Ha CICAYIOLIUE BOIPOCHI:

1) B kakux oTpacisix Hay4HOH M IPOU3BOJCTBEHHOM Chephl HAILIO MPAKTHYECKOE TPUMEHEHHE TaKOe HAIIPpaBJICHHE
OMOTEXHOJIOTUH KaK KYJIbTYpa KIETOK BBICIIUX PAaCTCHHN?

2) Kaxk ¢ momoI1po MeTofia KyJIbTyphl KIeTOK U TKaHEH MOXHO COXPaHHUTh peAKHe U HCUe3arolie BUIbl paCTCHUN?

3) Kak MeTozoM aHAporeHe3a moayydaroT TOMO3UTOTHBIE pacTeHuUs?

4) KakoBo mpakTU4ecKoe 3HaYeHHE KIIOHAJIbHOTO MUKPOPa3MHOKEHUS pacTeHUN?

5) B yem 3akirodaercst MpakTHUECKOE 3HAUEHUE COMATUIECKON ruOpuan3amn?

IIpakTHYyeckoe NpUMeHeHHE KYJIbTYPhl KJI€TOK BICIIMX PACTeHUM

Jxonozus. B Hacrosmee BpeMs MHOTHE BHABI PACTCHUH MCUE3NM € JIMIA 3€MJIM, MHOTHEC HaXOIATCA Ha TPaHU
ucuesHoBeHus. KynbTypa kinetok — 3¢h(heKTHBHOE CPEICTBO COXPaHCHUS TCHO(POHIA BHU/IA, @ TAKKE YHUKATBHBIX TCHOTHITOB
IITaMMOB-TIPOIYLIeHTOB. CyIecTBYeT HECKOJBKO CHOCO00B coxpaHeHHsA (eHoTHroB. KieTKH «BHE OpraHu3sMa» MOXKHO
COXpaHATh KaK B JKMBOH IEpecajoyHON KOJUICKIWH, TaK W JICTIOHUPOBATH (XPAHUTH) WX NPU HU3KUX M CBEPXHU3KUX
TemIepaTypax (B XKHUIKOM a30Te).

B Ornene 6uosiorun kiaetkn u O6uorexHonorun MOP PAH naxomurcs Bcepoccuiickas KOMIEKIHMS KIETOYHBIX
KyJNbTyp BBICHIMX PAacTeHWH, B KOTOPOH JeNOHHpOBaHO OKono 100 pa3iauyHBIX pacTUTENBHBIX OOBEKTOB (KaJUTyCHBIE H
CYCHEH3MOHHBIE KYJIBTYPHI KJIETOK). OIHaKO B CHITy 0COOEHHOCTEH KYJIbTYPBI KJIETOK KaK OMOJIOTMYECKO CHCTEMBI (BBICOKas
TeTepOreHHOCTh M JIA0MIBHOCTh) TaKOW CHOCOO cOXpaHEeHWs TeHooHIa He Bcerga HaaexeH. [opasgo sddexTtuBHee
COXPAaHsITh 0OBEKTHI iN VItro B )XKUAKOM a30Te MPH CBEpXHI3KHUX Temmnepatypax (—196°C). Takoit criocob XpaHeHHs oIy IHIT
Ha3BaHWE KPHOCOXPAHEHHUS, NIIN KPUOKOHCEPBALHH.

B pacmenueeodcmee KynpTypa KIETOK B KaUeCTBE HHCTPYMEHTA HCIIOIb3YeTCs JaBHO, 3 (HEKTUBHO U B PA3IMIHBIX
ACTIEKTaX.

Hcnons3oBanue KyJIbTUBHPYEMBIX KIETOK B CEJICKIUH.

MeToabl KyJIbTUBUPOBAHU KJIETOK M TKaHEH pacTeHHH in Vitro mpuMeHsIoTCs Kak AJisi HOBBILEHUs 2)(HEeKTHBHOCTH
TPAIMIMOHHBIX CIIOCOOOB CEJICKINH, TaK W JUIS BHITIOJIHEHHMS 337124, KOTOPbIE HE MOTYT OBITh PEIIEHBI CTAaHAAPTHBIM ITyTEM.
ITpu ruOpuau3amu U3-3a cerperanuu (OTAeNeHNs) TeHOTHIIOB B F» MoIydaeTcst reTeporeHHas MOy, COCTOsmAs U3
pacTeHuii, y KOTOPHIX HWHTEpPECYIOIINE CEJICKIMOHEpa IPU3HAKK BHIPAKEHBI B Pa3HOH CTENEHH M  I0-pa3sHOMY
CKOMOWMHHMPOBAHBI C JIPyTMMHU NpH3HaKaMy. Meurta Jiro0oro celeKnuoHepa — UMETh JuIsi paOOThI ITOJTHOCTHIO TOMO3HTOTHOE
pacTteHue, B 3TOM Cly4yae B TOKOJICHHSIX HE OyIeT MPOMUCXOAWTH PACIICINICHHWS M CENEKIMOHHBIA IPOIECC CYIIECTBEHHO
COKpAaTHUTCA.

B 1964 r. unawmiickue ucciemosarend C. 'yxa m C. MaremBapd OTKPBUIM BO3MOXHOCTH TOMydYeHHs in Vitro
TaluIONJIOB IIPU KYJIFTHBUPOBAHUM TBUILHUKOB HAa HMCKYCCTBEHHBIX INHTATENBHBIX CpeAax C ao0aBlieHHWEM TOPMOHOB. B
JATbHEHIIIEM MTPpH yIBOCHUH YUCIIa XPOMOCOM, IPOUCXOSIIEM CIIOHTAHHO WM WHIYIIMPOBAHHOM 00pabOTKON KOIXHUIIHHOM,
BO3HHUKAIOT TOMO3HUTOTHBIE TUIUIONTHBIE PACTEHHS, KOTOPhIE IEpEIaloT CBOM ITPU3HAKH IIOTOMCTBY 0€3 paciieruieHus. Takum
00pazoM, UCIIONB3YS C LENbIO MOTYYEHHs TalyIon10B MbIIIBHUKY THOpHAOB F1, MOXKHO moJry4aTs cTaOMIbHBIC JIMHUN Ha 3—4
roga ObICTpee, YeM IIpU TpaJuIMOHHOM crocobe. [Iporecc monmydeHuss pacTeHU W3 TBUIbIBI Ha3BaH AHOPOZEHE30M.
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BriocnencTBum ObuM O0OpaHBI yCIOBHS CO3JaHMS TAIUIOMTHBIX PACTCHHH M M3 CEMA3a4aTKOB (HEOIIOAOTBOPEHHBIX
3apoapinieii). Takoi criocod MPOU3BOJICTBA TAIIOUIHBIX PACTCHHUH IOy HA3BaHUE CHHO2EHE3.

Brictpoe u a3 dexTrBHOE pa3sMHOKEHHE IEHHBIX TEHOTHIIOB.

ITocne oTOopa ymayHBIX TEHOTHIIOB BCTaeT MpobjaeMa MX COXpAaHEHMS M aKTUBHOTO pa3MHOXeHHA. Ha ocHOBaHHMH
U3YYCHUS DKCIICPUMEHTANIRHOTO MopdoreHesa in Vitro cosmaHa TEXHOJOTHS KJIOHAJILHOIO MUKPOPAa3MHOKCHHS PACTCHHI,
KOTOpas BO MHOTHX CTpaHax cTaja yxe Kommepueckoil. KioHanbHOe pa3MHOMXKEHHE — pPa3HOBUJHOCTb BEreTaTUBHOIO
Pa3sMHOKECHHUSI ¢ WCTIOJBb30BaHMEM TEXHHKH IN Vitro. OHO mpuMeHsieTcst st GBICTPOTO MONyYeHHs OOJBIIOTO KOJHYECTBA
pacTeHui, HACHTHIHBIX HUCXOIHBIM.

[IpenMymecTBO KIOHATHHOTO MUKPOPA3MHOXKEHHS MO CPAaBHEHHIO C TPAIWIMOHHBIMHA METOJAMH 3aKII0YacTcs B
3HAYUTEJIBHO 00JIee BEICOKOM K03 duunenTe pasMHokeHus1. [Ipu KJIoHaIbHOM MUKPOpPa3MHOKEHHH MOXHO Hosry4ats 10 100
TBIC. PAaCTEHHH B TOJ, TOTJa KaK IIPH OOBIMHOM pa3MHOXeHuH — 5—100 pacTeHuil 3a TOT ke CpokK. MHUHHATIOpH3aLus
Pa3MHOXCHHS SKOHOMHUT IUIOIIAAH, 3aHATHIE MATOYHBIMH WM Pa3MHOXKaeMBIMH DPACTCHHSMH; B MHKPOPa3MHOKEHUH U
YKOPEHEHUH y4YacTBYIOT T€ PAaCTEHHUs, KOTOPBIE COBCEM HE Pa3MHOKAIOTCS WM TIJIOXO Pa3MHOXKAIOTCSI OOBIYHBIM CIIOCOOOM.

OdeHp Ba)XKHO, YTO KJIIOHATHHOE MUKPOPA3MHOKEHHE YacTO COIPOBOKIACTCS O3IOPOBICHIEM PACTCHUN OT HEMATO
n OakTepHaJbHBIX NATOr€HOB. B coueTaHmn ¢ TepMmoTepanueldl M XUMHOTEpanmued MeETOJ KIOHAJIBHOTO Pa3MHOKEHHS
MIO3BOJISICT B 3HAUUTENFHON CTETICHH N30aBUTHCSA M OT BUPYCOB, BUPOHUIOB (MH(EKIIMOHHBIX TEHOB) 1 MUKOILIa3M.

Comartndeckas THOpUAN3ALINS.

B Tex ciryyasx, koraa MeToAaMH TPAJAUIIMOHHON CEJIEKINH He YAaeTcs IOIyYUTh THOPHUAHBIE PACTCHHUS, IPUMEHSIOT
elIe OJHY KJICTOYHYI0 OMOTEXHOJIOTHIO — CIIMSTHIE H30JMPOBAHHBIX MPOTOIUIAacToB. [IpoTorntacT mpeacrapiseT co0oi KIeTKy,
JIMIICHHYIO KJIETOYHOW CTeHKU. Pa3paboTaH psj MPHEMOB, CHOCOOCTBYIOIIMX CIMSHHIO MPOTOILUIACTOB, BBIIEJICHHBIX W3
pa3HbIX pacTeHui. ['MOpuau3anuell mpoToIIacTOB MOXKHO MOJYYHTh HE TOJIBKO MEXBHUIOBBIC, HO U MEXPOIOBbIC THOPUIBL.
MeXBHAIOBYIO COMATHUYECKYIO THOPUAN3AIINIO, B YACTHOCTH, HCIIOIB3YIOT IS TIEPEHOCA TEHOB YCTOHYNBOCTH M3 AUKHUX BUIOB
B KyInbTypHble. Hampumep, ciusHHEM MPOTOILUIACTOB COPTOBOrO Kaprodess ¢ mHpoToruiactamu Aukoro Buaa Solatium
chacoense 8 U®P PAH mnonydeH coMaTHYeCKUi THOPH/I, UMEIOIIHIA PSiT XO3HCTBEHHO BaXKHBIX MPU3HAKOB. B Benmopycckom
HUU kapTodeneBoacTBa comaTrdecKkas THOpUAM3anys ObljIa yCISITHO HCIIOB30BaHa Ul IepeHoca MpU3HaKa YCTOHYINBOCTH
Kk ¢uropTopo3y oT mukoro Mmekcukanckoro Buaa S.bulbocastanum k kymerypHOMy copty. IlocpencTBoM cChHsHUS
MOPOTOILIACTOB xJopodmuiaedekTHoro myranra S.tuberosum u amkux copros S.jamesii, S.bulbocastanum, S.carwensy
MOJIy4eHbI PACTCHUS, B pa3HOI CTETIEHN 3KCIPECCUPYIOLIHE PU3HAKN Ha3BaHHBIX (Gopm.

(ITo martepuanam cratbu: HocoB A.M. KynbTypa KIETOK BBICIINX PACTCHHUIH: OT TEOPUH K NpakTuke // buosorus B
mikoje. — 2004. — Ne 5-6.)

Kpurepuu oneHnkn

OTBeT Ha KaXIBIH BOMPOC OIICHHUBAET B | Garr

MakcumanbHOe KOJIMYeCTBO O0aJIoB — 5 Gaios

3amanue 3.

IIpoBenute ananu3 coxepkanus yueournka Cyxopykosa JI.H. O6mas 6uonorus. 10 kinace: yueb. a1 061eo0pasos.
yupexaeHuit: npopmisHbi ypoenb / JLH. CyxopykoBa, B.C Kyumenko, T.® Yepnskosckas — M.: [Ipocemenue, 2008. —
224 c. u BBIOCpHUTE 3 TEMBI ypOKa, HA KOTOPBIX BO3MOXKHA TpodopreHTannonHas pabora Mo OMOTEXHOJIOTHH; MPEITOKUTE
MIPUEMBI TaKOH PabOTHI.

Tema ypoka Conepxanue Bompocel, cBsizanHble C | Bo3aMoxHbIE TIPUEMBI
6roTexHoIOTHEH npodoprUeHTALMOHHOM
paboTHI

Kputepuu oneHkn

OTMeUeHBI TeMBI 3-X YPOKOB U HX cojepkanue (2 Oama)
OTMeUeHbI BOIIPOCHI, CBsI3aHHbIe ¢ OHOTeXHONIoruel — 1 6amt
YkazaHsI ipreMBbl TIPOPOPHEHTAIMOHHON PaboOTHI (2 Oana)
MakcumarnbHOe KOJIMYEeCTBO OaIoB — 5 6anioB

3ananue 4.

[Ipoananu3upyiire TaONUIly U OTBETHTE HA CIEAYIOIINE BOTIPOCHL:

1)Kakue nmokazaTenu O3BOJISIOT CPABHUBATH MPOIIECCHl peMEANaliy U OnopeMeuaum?
2) Kakoe Bo3fieiicTBHE OKa3bIBA€T HA MOYBY peMeaualis U OnopeMeauarus?

3) Kakoif n3 3THX METOJJOB OYHCTKH ITOYBHI O0JIee Ha/le)KEH U mouemy?

4) Kakne mpoIyKThl MOTYT 00pa30BBIBATHCS NPH PeMEIHALINN 1 OHOpeMeanaIium?

57 B ueM TOCTOMHCTBA U HEIOCTATKH OHOpEeMEeIHaIlii?
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CpaBHeHHE METO/IOB peMeIanny 1 OHopeMeTHaLH.
(ITpuknanHas skoduoTexHosorus. Yueonoe nocoodue: B 2 1. T.1 / A.E. Ky3uenos u np. — M.: BUHOM. JlaGopaTopus

3HaHMH, 2012. — 629 c., C.599.)

Pemenunanus

TloxazaTenmn

Bbuopemennanus

CraHpmapTHBIE  aHAIN3BL,
OJTHO3HAYHBII OTBET

JAIOIIHE

HCCHGHOB&HI/IB IIPUMEHUMOCTH
TCXHOJIOTHH I OYUCTKH
KOHKPETHOT'O MECTa 3arpA3HCHUA

KoMIuiekcHbIe  MeXIUCIUIITHHAPHBIC
HCCIIeI0BaHMs, TPEOYIOLIHE BHICOKOI
KBaJTU(PUKAIHA

OL[HOTPIHHI;IIZ METOJA OYUCTKU PA3HBIX
MECT 3arpsA3HCHUA

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

Kaxnaprit IIPOEKT
WMHIUBHUYaIbHOH pa3paboTku

Tpebyer

Kecrkoe: TEeMIIEpaTyphl,
PacTBOPHUTENH, Ta3bl  T.1I.

BBICOKHE

Bo3znelicTBre Ha mo4By

Msrkoe:  no0aBieHHE  HPUPOIHBIX
CyOCTpaToB, OHOTEHHBIX 3JEMEHTOB,

MHKPOOPraHnu3MoB

JHu, Henenu

Z[J'II/ITGJ'ILHOCTL OYHUCTKH

Mecstibl, ToABI

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

HanexxHocTh TeXHOJ0TrUi

Huskasi;  CHJIBHO  3aBHCHT  OT
0COOCHHOCTEH MecTa 3arps3HeHHS

CToMMOCTB CpETHET0 MPOeKTa

60-90 % ot cromMocCTH peMeanaIiu

O6pa3oBanue OTIACHBIX [ToTeHnMambHAsA KOJOTHIECKas Bo3sMoxxHO  00pa3oBaHHE  OIMACHBIX
MIPOMEKYTOUHBIX MIPOAYKTOB OTIACHOCTh MIPOAYKTOB HETIONHOW OWOeTpanaIiu
HEMOJHOTO PA3NIOKEHUS 3arps3HEHUS 3arps3HeHus;  TpeOyeTcss  OICHKa
BO3MOXHBIX MOCIEICTBUN
WHTPOIYKIIMHA OPTaHIU3MOB

Kpurepuu ouernkn

OTBeT Ha KaXIBIH BOMPOC OIICHHUBAET B | Gart

MakcuManbHOE KOJTHMYeCTBO 0aLIoB — 5 0amioB

OlIeHOYHBII JTUCT K TUMTOBBIM 3aJIaHUSIM (MOJIENIbHBIE OTBETHI):

2 BapuaHr.

3amanue 1 - Tect (21 Oamn)

brox A.

1-r 15-a

2-a 16 —r

3-8 17 -1

4-a 18 —r

5-8 19-6

6-0 20 -6

7-1 21 -8B

8-r 22 -1

9-a 23 -8B

10-8 24 -1

11-8 25-a

12-6 26 —B

13-6 27 -6

14—-a 28 —r

b1-6,B,¢e b 5 — ma3mu e

B2-8,1,¢ b 6 — Guoras

b 3 — xumepa b 7 - TOTUIOTEHTHOCTH

b 4 — 6uonornyeckas 6ayuMcTHKa b 8 — nepBu4HbBIE MeTaOOMHUTHI

Kpurepun orsetoB: 40 6anios

3ananue 2.

1) B kakux oTpacisx HaAyYHOH W MPOHM3BOJCTBEHHOW cephl HAILIO MPAKTHYCCKOE MPUMEHEHHE TaKOe

HanpaBJICHUC OHMOTEXHOJIOTHUU KaK KYyJIbTypa KJICTOK BBICHINX paCTCHI/Iﬁ?
B skonoeuu upacmeHue@odcm@e.
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2) Kak ¢ momomnisio MeToma KyJabTyphl KIETOK M TKaHEH MOXKHO COXPAaHHUTh PEIKHE W WCUE3AOIIHIE BHIIBI

pacTeHmii?

Henonuposarue 8u008 pacmeHuii 8 8ude KAALYCa U CYCREH3UOHHBIX KYAbMYP, O00NOIHUMENbHO COXPAHUB UX 8 HCUOKOM
asome (Kpuoxoncepsayus)

3) Kax MeTonoM aHaporeHesa noiy4aroT TOMO3UTOTHBIE PaCTCHUS?

Anodpoeenes npeononazaem noayuenue in VItr0 2anioudos npu KyibmMusupo8anuu NbLIbHUKOE HA UCKYCCMGEEHHbIX
numamenbHwix cpedax ¢ 00basieHuem 20pMoH08. B danvuetiuem npu y08oeHuu yucia xpomocom, npoucxoosiyem CHOHManHo
UNU UHOYYUPOBAHHOM 0OPAOOMKOU KOAXUYUHOM, BOZHUKAIOM 20MO3USOMHble OUNJIOUOHble pACHeHUs, KOmopble nepeodarom
C80U NPUSHAKU ROMOMCMBY De3 paciyenieHus..

4) KakoBo mpakTtrdeckoe 3HaueHIEe KJIOHAIFHOTO MUKPOPAa3MHOKEHHS PACTCHUN?

s KIOHANBHO20 MUKDODA3MHONMCEHUS XapakmepeH 00/ee 8blCOKULL KOID uyuenm pasmHONCeHUs pacmeHull,
MUHUAMIOPU3AYUS ApoYeccd U 0300posiieHue pacmenuti (0c8000dcoenue ux om 6aAKmMepuaIbHbIX, BUPYCHBIX U SPUOKOBIX
uHpexyuii)

5) B uem 3akimoyaeTcst MpakTHUECKOE 3HAUCHUE COMATUUCCKOM THOpUar3aun?

Comamuueckasn eubpuousayusi npeonoiazaem NepeHoc 2eH08 OUKOPACMYWUX pACMmeHUll 8 KylbmypHble nymem
CIUSAHUSL NPOMONIACTNOE KIeMOK Smux pacmenuil. Taxum o6pazom MOICHO cOenamsv KyavbmypHoe pacmeHue 06oiee
YCMOUYU8biM K (paxmopam cpeovi.

3amanue 3.
Tema ypoka Conepxanue Bompocsl, cBsizaHHble ¢ | Bo3aMoxHbIE MPUEMBI
OuoTeXHOJIOTrUeH poQOpUCHTAIMOHHOM
paboThI
Oxucnenue opeanuyeckux | 1.Cywnocmo npoyecca | Ilpoussodcmeo Orckypcusi Ha Xne603a800
seujecms. Tuxonus. | 6uor02UYecK020 OKUCIEHUS. | KUCTOMOIOUHBIX (nusosapennulil 3a600)
Bpoorcenue. 2. Anaspobnoe okucienue | npodykmos, OCHOBAHHOE HA

2NIOKO3bL:
a) enuKonu3

0) MOJIOYHO-KUCTIO€
bpooicenue

8) cnupmogoe bposiceHue

MONIOUHO-KUCIOM
bpooicenuu  (npoussoo0cmso
cvipa)

Ipoussoocmeo npodykmos,
OCHOBAHHOE HA CRUPMOBOM
bpooicenuu  (npouzgoo0cmeo
xneba, nusa, una)

Ocobennocmu cmpoenus u
PA3MHOICEHUSL NPOKAPUOM

1.Dopmuvl K1emox u
pasmepol

2. CmpoeHue  Klemok
baxkmepuil.

3. /lsuoicenue baxmepuii
4. Pazmnooicenue baxmeputl

Ipumenenue baxmepuii
(brazooaps HAU4u0
nuamuo) npu
npousgoocmee

JIeKapCmeeHHbIX
npenapamos u 015 peuleHus
npobiem IKoI02UU

Iloozomoexa npesenmayuii
u coobwenutl

T'ennas unoicenepus 1.3a0auu eennou | Ilpoussodcmeo eenno- | Ilposedenue

uHCEeHepuU UHIICEHEPHBIX OP2AHUBMOE | MeMamu4ecko2o ypoxa

2.Texnonoeuss  noayuenusi | I'enno-moougpuyuposannvie | «2enuas UHDICEHePUsL:

2€HO8. npooyKmbl docmudicenus u

3.3nauenue u npobaemvt | l'ennasi — umdicenepusi 6 | nepcnexmuesbly ¢

2eHHOU UHIICeHepuU Meduyume NpUMEeHeHUeM MEeXHOL02UU
o0Oyuenus 8
compyOoHuuecmse

Kpurepun oneHku

OTMedeHbI TeMBI 3-X YPOKOB U HX cojiepkaHue (2 6asa)

OTMeueHbI BOIIPOCHI, CBSI3aHHBIE C OMOTEXHOIOruen — 1 6an

‘YkazaHsl npreMbl TPoPOPHEHTAIMOHHON paboTHI (2 Hasa)

3aganue 4.

I)KaKI/Ie IMOKa3aTeJr MO3BOJIAKOT CPABHUBATL MPOLCCCHI peEMEAUAlIUU 1 6I/IOp€M€HI/IaIII/II/I?

Hccneoosanue npumenumocmu mexumonocuu Osi OYUCMKU KOHKPEMHO20 MeCmd 3a2pA3HeHUs; CMaHOapmu3ayust
NPUMEHEHUs. MEeXHONIo2UY, B030elcmeue HA NOuY8y, ONUMEIbHOCHb OYUCHKU, HAOEHCHOCHb MEXHOL02Ul, CMOUMOCHb
cpedHe20 npoexma, NOMeHYUAIbHAsl IKOA0SUYECKask ONACHOCHb

2) Kakoe Bo3elicTBIE OKa3bIBACT HA TIOYBY pEMEIUAINSI U OMOpeMeTruarus?

Pemeouayus oxazvieaem sicecmkoe gozoeticmeue, m.K. NPUMEHSIOMCL BbLCOKUE MeMNepanypbl, pacmeopumeint, 2a3vl
u m.n. buopemeouayus oxazvigaem 6oee MacKoe 030elcmaue, n.xK. 8 NoY8y 000AGIAIOM NPUPOOHbIe CYOCMPambl, OUO2EHHbLE
aneMeHmbl, MUKPOOP2SAHUZMBI.
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3) Kakoii u3 3THX METOJJOB OYUCTKH MTOYBBI OOJIee HAJICKEH U ToYeMy?

Bonee nadesicen cnocob pemeduayuu, m.x. UCNOAb30BAHUE MEMNEPAMYPbL, XUMUUECKUX 6EUeCME YHUUINONCAEM
3aeps3HeHue HABePHSIKA.

4) Kakue npoykTsl MOTYT 00pa30BBIBAaThCS IIPH PEMEIUALIUK U OopeMeHaliin?

Obpa3zosanie onacHvx NPOMeHCYMOYHbIX NPOOYKINOE HENOIHO20 PA3LONACEHUA 3A2PAIHEHUS, 603MOIUCHO 00pA306aHIe
ONACHBIX NPOOYKMOE HENOJHOU OU00e2padayuu 3a2psi3HeHUs.

5) B uem 1OCTOMHCTBA U HEJOCTATKH OMOpEeMeanaIiim?

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

Heoocmamku: npoyecc ouucmku modcem Oaumvpca 2o0amu, Kaxcowvlii npoexkm mpebyem uHOUBUOYATbHOU
Pa3pabomyu, 803MONCHO 00pA306aHUE ONACHLIX NPOOYKMO8 HEeNOAHOU Ouodecpadayuu 3azpsasHeHus; mpebyemcs OyeHKa
B03MOJCHBIX NOCIEOCMEULE UHMPOOYKYUU OP2AHUBMOS.

IlepeBox HaOpaHHBIX OANIOB.

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

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

Meroaudeckue MaTepralibl, ONPEAEIISIONINE IPOLEAYPY U KPUTEPUH OLIEHHUBaHHUS COPMUPOBAHHOCTH
KOMIIETEHIIU NIPU IPOBEACHUU IPOMEXKYTOUHOM aTTECTALUU

3ayeT ¢ OLEHKOH MPOBOAUTCS YaCTUYHO MHUCEMEHHO

Ha ocHOBe THIIOBBIX 3aJJaHUH COCTABIAETCS MO 2 BapHaHTa 3K3aMEHALMOHHON PabOTEHI.

3adeTHble pabOTHI pacneyaTbIBalOTCS 10 KOJIWYECTBY CTYAECHTOB.

Bo Bpems 3aueTa CTyIEHTBI paccakuBalOTCs 3a MapTy 1o ogHOMy. [lomyuaroT pacnedaTky ¢ 3aJaHUSIMH U YHCThIE
JIUCTBI 1JI1 YEPHOBUKOB U OTBETOB.

CTyIeHTHI MOTYT MOJIBH30BATHCS IIKOJIBFHBIMU Y4€OHUKAMU.

Ha BrImosHeHUE 3a4€THOH pabOTHI OTBOIUTCS 3 aCTPOHOMHYECKHX Haca.

[lo ncreyennn BpeMeHHN CTYIEHTHI CAAIOT NMHMCbMEHHBIM BapHaHT pabOThI, XKAYT, KOT/IA IPEroiaBaTellb IPOBEPUT
TECT, Jlajlee OTBEYAIOT HAa YTOUYHSIOIIKE BOIIPOCHI IIPENIOAABATENS 110 OCTAIbHBIM 33IaHUSIM.

Bannsl, mosryueHHbIe CTYZICHTOM Ha 3a4eTe C OIIEHKOH, CYMMHUPYIOTCS ¢ HaOpaHHBIMHU paHee 0ajulaMH U IepEeBOAITCS
B UTOTOBYIO OLEHKY 110 AUCLIUIIIUHE.

Crpannna 14 n3 14



