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

[MosicuuTenbHas 3anucka

®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)KJICHHOTO NMpHKa3oM MuHHCTepcTBa 0Opa3oBanusi U Hayku Poccuiickoit ®@enepaunu ot 22 despans
2018 1. Ne 125, ocHoBHOI mpodeccroHanbHOl 00pazoBaTenbHOi mporpamMmoin «buonorus» u «I'eorpadus» ¢ yuerom
TpeboBaHmil podeccnoHanbHOro cranaapra «llemaror (memarorndeckas qesTEILHOCTD B cepe JOMKOIBHOTO, HAYaIHbHOTO
00IIero, OCHOBHOTO OOIIEro, CpemHero oOmero oOpa3oBaHWA) (BOCHHUTATENb, YUHTENIb)», YTBEPKACHHOTO IPHUKA30M
MuHHCTEpCTBa TPpyAa M conManbHOM 3ammTel Poccuiickoit @eneparmu ot 18 oxTsiOps 2013 r. Ne 544H. (3aperucTpupoBan
MunnctepcTBoM foctunuu Poccuiickoit @enepannn 6 nexadps 2013 r., peructpammonssrii Ne 30550), ¢ m3MeHeHHAMH,
BHECCHHBIMH TpHKazaMu MUHHCTEpCTBA TPyAa M CONMANbHON 3ammuThl Poccuiickoit ®eneparu ot 25 nexadps 2014 r. Ne
11151 (3apeructpupoBan MunucrepcTBoM roctunun Poccuiickoit @enepaunu 19 despans 2015 r., perucrparoHHbIin No
36091) u ot 5 aBrycra 2016 r. Ne 4221 (3apeructpupoBad MunuctepcTBoM roctuiiun Poccuiickoit deaepanuu 23 aBrycra
2016 r., peructpanoHHsii 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

PesynbpraTel 00ydeHHs: 3HAEeT OOBEKTHl OMOTEXHOJOTHH; METOAbl OWOTEXHOJOTMH B CEJECKIWH pAcTEHHH,
UBOTHBIX, MUKPOOPTaHU3MOB; TEXHOJIOTUH T€HHON MH)KEHEPUH: MOJTydYCHNUE TPAHCTEHHBIX OPTaHU3MOB, IOIy4YeHUE TeHHO-
WH)KEHEPHBIX OEJKOB; TEXHOJIOTHH KIJICTOYHOW WMH)KEHEPHHU: KIOHAJIbHOE MHKPOPa3MHOKEHHE PAaCTCHUi, KIIOHUPOBaHHE
KHMBOTHBIX, NOJyYeHUE THOPHIOM; TEXHOJOTHU HONYyUYSHHs] NEPBUYHBIX U BTOPUYHBIX META0OJMTOB, MIMMOOMIN30BAHHBIX
(epMEHTOB; acHeKThl SKOJOIMYEeCKOW OWOTEXHOJIOTHH: MPOM3BOJICTBO OMOTasza, OYMCTKAa CTOYHBIX BOJ M IepepaboTka
OTXO0/I0B OMOTEXHOJOTHYECKUMH 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 MPEII0KEHHBIX.
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) 6uoTtexHomorMs HOBEHTIIAS, I') GuoTexHONOTHSI KITaccCuIecKas?

2.Kaxkoii MeToz NCTIonb3yeT OMOTEXHOIOTHS JUIs TIOJTyYEeHUs] MOHOKJIOHAJIBHBIX aHTHTEIl C 3a[JaHHBIMH CBOMCTBaMHU:
A) reHHas UHXXEHepus, B) MukpoOuonoruueckuit cuHTeE3,

B) nonmyuyenue rubpuiom, I') smOpronornueckuii?

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

b) nuieBast TpOMBIIIICHHOCTb, I') cenbckoe x034iCTBO?

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

B) mmasmuner, I') 6akrepnodaru?

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 n-PHK?

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

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

b) ycBoenue a3oTa, I') ycroitunuBocTh k 3amopo3kam?

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) xierouHas uH>XeHepus,

b) rennas umxeHepus, I') knerounas cenexius?

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

B) monossie, I') 6macromepsr?

12 Kax Ha3pIBaeTCs MPOIIECC MMOyYeHHs UCKYCCTBECHHBIX CEMSH PacCTCHUHN U3 KaJuryca:

A) mopdorenes, B) ructorenes,

B) opranorenes, I') sm6puorenes?

13. Kakoe cBOMCTBO KaIUTyCHBIX KJIETOK BOSHUKACT MPH UX UIATSIFHOM KyJIbTHBHPOBAHUU:
A) MOPO30CTOMKOCTB, B) ropMoHOHE3aBHCHMOCTS,

b) ¢pusnonoruyeckast aCHHXpPOHHOCTb, I') rereTHYeCKast TETEPOTCHHOCTH?

14 Kaxoe HampaBiieHHE B MEIUIIIHE CUUTAETCS MEPCIIEKTUBHBIM TS JICUCHHS TOBPEXKICHHBIX M OOJBHBIX OPTaHOB:
A) KITOHUPOBaHHE YEJIOBEKA, B) ncnons3oBaHne CTBOJIOBBIX KJIETOK,
B) TpancmianToorus, I') nepecaaka kocTHOTO MO3ra?
15.Kakoe couetanue obpa3yet rudbpugaomy:

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

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

16. Kaxoii nporiecc He AIBJSIETCH MEXaHU3MOM KPUO3AIIUTHI:

A) BBezieHHE B KJICTKY KpHOIIPOTEKTOPOB,

B) OpicTpoe 3aMopaskMBaHUE KIIETKH,

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 Pa3MHOXKaThCSI HA HCKYCCTBEHHBIX ITUTATEIbHBIX CPElax,
I') xpaHneHue B 3aMOPOKEHHOM COCTOSTHHH?

18.Kakue BelecTBa OTHOCSATCSI K BTOPUYHBIM METa00INTaAM:

A) depmeHTHI, B) anTnbnoTHkw,
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

b) ButamunbI, I") aMmuHOKHUCITOTHI?

19.Kakoii crmoco® mNoNydeHHss aMHUHOKHUCIOT II0Jpa3yMeBaeT MOJIyYEeHHE YUCTOrO HPOJYKTa, CBOOOJHOIO OT
TIPUMECEH:

A) Tuaponu3 6eIKoB, B) bepmenTanms.

B) MmuxpoOnonoruyeckuii CHHTE3, I') xummaecknii cuaTE3?

20.Kaxkoif MeTox uMMOOWIM3anny (QEepMEHTOB 0OECIeUYMBAeT PaBHOMEPHOE pacrpenerncHue gepMenta B oObeme
HOCHTEIIS:

A) BKIIIOYCHHE B JINTIOCOMEI, B) unkancynmupoBanue,

B) ancoOrws, I') BiItOUEHUE B Teib?

21.B xakoM OMOTEXHOJIOTHIECKOM IIPOIIECCE He UCTIONB3YIOTCS IPOXKKH:

A) xBameHue, B) Bunoxemnme,

B) xneboneueHue, I') nuBoBapenue?

22 Kakue mnpoayKThl MeTabosM3Ma NPUMEHSIOTCS B CEIBCKOM XO3SHCTBE Ul TOBBIMIEHHS HPOJYKTHBHOCTH
KUBOTHBIX:

A) GepmeHTHI, B) ButamuHsI,

b) aMUHOKHCITOTHI, I') oprannyeckue KUCIOTHI?

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

A) crepunmzanys, B) npumeHeHne HHCEKTUIUIOB,

B) ucnonb3oBaHue €CTECTBEHHBIX BParos, I') co3nanune npenapaToB Ha OCHOBE OaKTepHii?

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

A) aTOMHas SHEpPTeTHKa,

b) Hedrenepepaborka,

B) npou3BoACTBO CHHTETHUECKUX MOIOIIUX CPENICTB,

I') nemton03H0-0yMaHasi HPOMBIIITICHHOCTE?

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 Pas3ioKeHNs] KCCeHOOMOTHKOB MO BO3ACHCTBHEM MHKPOOPTaHU3MOB!
A) buorpaHchopmanus, B) BepMUKyTETHBHPOBAHUE,

B) 6poxenne, I') ruppomnms?

28.Kakue ycTaHOBKM He MPUMEHSIIOT JJIsl OYMCTKH 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 NpPONUCXOJUT B OpraHU3ME,

B) orbupaercs motoMcTBO onmHOM Monekynbl JTHK,

B) ckpenuBatoTcs TeHbl HEPOACTBEHHBIX BHJIOB,

I') mponiecc mporcxoauT B «IIpoOHpKe»,

J1) cKpemmBaroTCs poACTBEHHBIE 0CO0H,

E) pesynpTaT ckpemmBaHus MOKHO TOJBKO IPEAyTranath.
2.IlpenmyniecTBa KJIOHAIBHOTO Pa3MHOKEHHSI PACTEHHA:
A) 0310pOBJICHNE TTOCAJOYHOTO MaTepHaa,

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

3.0praHusMm, B TCHOM KOTOPOT'O BHEPEH YYKEPOJHBIN I'€H, HA3BIBACTCS .o.cvvuenene. ..

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 OZHOTO OOIIEro MpeIKa MyTeM OecIooro pa3MHOKEHHS,
Ha3BIBACTCS. ...cueeeen.....

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

8.DepMEHThI, WCKYCCTBEHHO CBSI3aHHBIE C HOCHTENEM U COXPAHSIOIIHME CBOIO AaKTHBHOCTH HA3bIBAIOTCS

3amanue 2.

IIpoananu3upyiTe TEKCT U OTBETHTE HA CIEAYIOIINE BOIPOCHL:

1)Yro Takoe a3oTdhuKcaIys U KaKue )KUBBIE OPTaHI3MBI CIIOCOOHEI K 3TOMY IIporieccy?

2)Kak Ha3pIBaIOTCS TPyIIa IeHOB OaKTeprii, KOTOPBIE KOHTPOJIMPYIOT MpoIiecc a30THUKCaIii?

3) Kakue npo0GiieMbI CTOST Iepe]] TeHHBIMHA HH)KEHEpaMH, CO3MAI0IINMH a30TQUKCUPYIOIINAE PACTCHUS?

Pacmenua-azomgurcamopui

Azot¢ukcanust — mpomecc, B X0Je KOTOPOro aTMOC(epHBIH a30T BOCCTAHABIHMBACTCS B KJICTKAaX IO aAMMOHHSA U
3aTeM HCHONB3yeTCsl ISl CHHTe3a O€nKa M APYIMX OpraHWdYecKWX BemecTB. K HeMy CIOCOOHBI TOJBKO HEKOTOPBIE
MPOKAPHOTHI: CHHE-3€JIeHbIE «BOAOPOCINY, KIyOCHbKOBbIE OakTepuu, OoOHMTAMoLIMe Ha KOpHSAX OOOOBBIX pacTeHHH (pon
Rhizobium), ceoGoanoxuByIIHEe TOUBEHHBIE OakTepuu (poa Azotobacter, pox Clostridium).

[TepeHoc reHOB CBSA3BIBAHHS aTMOC(EPHOrO a30Ta U3 IPUPOJIHBIX a30TPHUKCATOPOB B 3JIAKOBBIE PACTEHHUS O3BOJIIII
Obl pE3KO COKPATUTh HCHOJIBb30BAaHME Aa30THBIX YJOOPEHWH M 3aMETHO YMEHBIINTH CBA3aHHOE C WX INPUMEHEHHEM
3arpsisHEHUE OKPYXKAIOIIEH CPEebl, @ TAK)KE CHU3UTh CTOMMOCTD CEIIbCKOXO3SIHCTBEHHO ITPOTyKINH.

OnHako TONydeHHE PACTCHHUH, CIIOCOOHBIX YCBaWBaTh aTMOC(EpHBIN a30T — 3agada O4YEHb TPyHAHAs, ITOCKOJIBKY
a30TQUKCALUSI — 3TO CIOXKHBIM MPOIECC, KOHTPOJIUPYEMBIH y OakTepuil OOJBIIUM YHCIOM T'eHOB (0KOJO 15). DTH TeHBI
nostyunid Hazauue Nif (ot anri. nitrogen fixation — pukcanus asora). 'eHHble HHXEHEPHI TPO/IETATH OONBIIYIO paboTy MO
U3YYCHHIO MEXaHHW3MOB Iepefadd Nif-reHoB u3 OakTepHanbHOH KIETKH B PAacTHUTENbHY0. OIHAKO O CHX NOp OHU HE
JIOOMITUCH UX HOPMAJTLHOTO ()YHKIIMOHUPOBAHUS B KJICTKaX PAaCTCHUM.

[MpoGnemoit Ha myTH co37aHusi a30TQUKCHPYIOIIUX PACTEHHH CTajo TO, 4TO OWoNoruueckas Qukcaius a3ora
TpeOyeT 3HAUUTENBHBIX IHEPreTHMYECKUX 3aTpaT. B KieTke 3Tu pacxoibl MOKPHIBAIOTCS 3a cueT ruaponuza AT®. Bor
MOYEMy €CIIH B KJIETKY JI000T0 OpraHm3Ma, He HPHCIIOCOOIEHHOTO MPUPOJOH JUIs CBSI3BIBAHMS a30Ta aTMOC(EpHI, IPOCTO
BBECTH HHTPOTECHAa3y M 3aCTaBHTh e¢ paboTaTh, TO 3TO HAPYIIUT JSHEPTETHYECKHH OOMEH KIETKH, M Ta NOTHOHET OT
HenoctaTtka ATO.

Eme onna, moxkanyii, 6osee cepbe3Hasi TPYJHOCTh 3aKII0YeHa B CBOMCTBAaX caMOi HUTporeHa3bl. Eciii Ha3BaHHBIM
(bepMEeHT M30JIMpOBaTh U3 (UKCHPYIOIIEr0 a30T MUKPOOPraHW3Ma, TO OH OBICTPO TEPSIET CBOK aKTUBHOCTb, «OTPABIISSACHY
KUCIIOpOJIoM Bozayxa. CrejoBaTenbHO, €Cli AaXe U MepeHecTH Nif-TeHbl B pacTUTENbHbBIC KISTKH, KOTOPBIE B OTIMYHE OT
MIPUPOIHBIX a30T(HUKCATOPOB HE yMEIOT 3aIMINATh HUTPOTE€HA3y OT KHCIOPOAA, TO OHH IPHOOPETYT JHIIh HEAaKTUBHBIN
(bepMeHT.

W, HaxoHel, IeHHblE HMHXXEHEPHl BCTPETHIIHCH C TNPOOJIEMOH, CYIIHOCTh KOTOPOH COCTOUT B TOM, YTO HOHBI
aMMOHHMSI, 00pa3yrouuecst pU BOCCTAHOBJICHWH A30Ta, JOJDKHBI Cpa3y K€ HCIOJIb30BATHCS APYTMMH (epMEHTaTUBHBIMHU
cucreMamu. Eciim ke OHM HaKalUIMBAarOTCS B KIIETKE B CIMIIKOM OOJIBIIMX KOJMYECTBAX, TO OMOCHHTE3 HHUTPOTCHA3BI
00paTHMO MOJABISAETCSA. DTOT MEXaHU3M MO3BOJISIET KJIETKaM MHOTUMX (PUKCHUPYIOUIMX a30T MHUKPOOPIaHM3MOB CBSI3bIBATh
POBHO CTOJBKO aTMOC(EpHOro a3oTa, CKOJIBKO MM HEOOXOAMMO JUIl BHYTPEHHErO HCIONb30BaHMA. [Ipomykr peakunw,
HaKOIUICHHBIH B JIOCTaTOYHOM KOJIMUECTBE, OBICTPO OCTAHABIMBAET NPOTEKaHWE PEaKLHi, IMO3TOMY HOHOB aMMOHHS B
KJIETKE BCErja CTOJIbKO, CKOJIbKO He0OXOIUMO M jJocTarouHo. OueBHIHO, YTO Uil CBEPXIPOIYKIHH «CBSI3aHHOTO a30Ta»
KJIETKH C TAKOW CUCTEMOM PEryJIsILIUU HET CMBICIIA UCIIOJIb30BaTh.

HecMmoTpst Ha TO, YTO HEKOTOPBIE M3 Ha3BaHHBIX TPYJHOCTEH y)ke YCHENIHO MPEOI0JIeHbl, OKOHYATEIbHOE PEelleHHE
po0JIeMBbl, CBSI3aHHON C CO3JJaHUEM PACTEHHUH, CHOCOOHBIX K a30T(HHKCAINH, TTO-TIPEKHEMY OCTAETCS IeJIOM Oy IyIIero.

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

Kpurepun oneHku

Ionsrue a3ordukcanus — 1 Gamn

XapakTeprCTHKa TeHOB, OTBEUAIOIINX 3a Iporiecc — | Gamn

XapakTepucTrKa mpobdiieM a30TPUKCHPYIONINX pacTeHui — 3 6auia

MaxkcumanbHOe KOJTHMYECTBO O6aioB — 5 6amios

3amanue 3.

PazpaboraiiTe KpaTkyro mporpamMMy OJJIEKTUBHOTO Kypca mans ydammxcs 10 xmacca mo Teme «OCHOBBI
OHMOTEXHOJIOTHIY. YKAXKNTE:
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(DOHH OILICHOYHBIX CPEACTB IJIA MMPOBEACHUA lTpOMe)KyTO‘{HOI‘;I aTrTeCTanuu

o I€JIb 1 OCHOBHBIC 3aJa49U Kypca

e rmepeueHs 5-6 TeM Kypca,

° METOAbI U3YYCHUA,

e  (opMbI U3ydeHus.

Kpurepuu

OLICHKH

dopmynHupoBKa IeTTU U 33134 Kypca — 1 Oamn
XapakTepHucTHKa H3y4aeMbIX TeM Kypca — 2 6asia
Vka3zaHne BUOOB METONOB — 1 Oar
VYkazanue popm paboTsr — 1 Gamn

MaxkcuMaabHO€e KOIUYeCcTBO 0aIoB — 5 0auIoB

3ananue 4.
[IpoaHanu3upyiiTe pUCYHOK M OTBETHTE Ha CIICAYIOIIUE BOIPOCHI:

1) Kakue cTpaHBI BEIpAIIMBAIOT TeHHO-MOIH(PULIINPOBAHHBIE PACTCHHS?
2) KakoBa o0m1as ruromans (B MITH. Ta), 3aHIMaeMas 1oJ| BeIpantiuBanne I M-pacteHuii?
3) Kakue I'M-pacTeHus BbIpalluBaIOT B 3TUX CTpaHax?

4) Kakoe n3 I'M-pacTeHuil nuaupyeT B CIUCKE BBIPAIMBAEMbIX PACTCHUIl U B KaKUX OTPACIAX NMPOU3BOJACTBA €ro

MIPUMEHSIOT?

Nugepbi no sbipawusanuro FMO

Cmpasbl ¢ HAUBGOABWUMU NAOWAYAMU NOY BLIPAWUBAHUE 28HHO-

MoguduuUpPOBAHHbIX pacmenull, 2015

Maowagb, MAH 2a

70,9

CLUA Bposuaus Apzenmuka Mhgus Kawaga

Kpurepuu

44,2
| 24,5

OIICHKH:

11,6 11

L

% om BbIpaWUBAEMbIX B Mupe I'M_-nynbmyp

con

OCMAAbHBIE

KAQHOAQ
5

XAONOK O

MCTOMHMK: ISAAA

YkazaHue cTpaH, BeIpamuBaommx [ M-KynbTypsl — 1 Gamt
YkazaHue miomajan, 3aHITOH Mo/ BeIpamuBanue — 1 6amn
Ykazanue ['M-pactenwnii — 1 6amn

Ykazanue nuaupytomero I'M-pacTeHus 1 oTpaciel ero npuMeHeHus — 2 6amia

MakcuMaabHO€E KOJTHUYECTBO 0aioB — 5 0amioB

O11eHOYHBIN JIUCT K TUIOBBIM 33aJaHUAM (MOJEIHHBIE OTBETHI):

1 BapmaHT.
3aganue 1
Bioxk A.
1-r

2-0

3-8

4-8

5-r

- tect (21 Gasun)

15-8
16 -6
17-a
18 -8
19-r
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(DOHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

6-r 20-r

7-6 21 -a

8-0 22 -0

9-a 23 -8

10-8 24-0

11-a 25—-B

12-7 26 -1

13-8 27 —a

14 -8 28-0

b1-0,B,T B 5 - mpoTommact
bB2-a,B, T B 6 - knon

B3 — TpancrenHsIif (reHHOMOIU(PHUIINPOBAHHEII) b 7 - mopdorenes
b 4 — BepMHUKYIETBHpPOBaHHE b 8 - ummoOmTI30BaHHBIE

Kputepun ouenku: 40 6anos

3ananue 2.

[onsTre azotdukcanms — 1 damn

Azomepuxcayus — npoyecc, 6 x00e KOMOPO2O AMMOCHEPHBI A30M B0CCMAHABIUBAETNCS 8 KIeMKAX 00 AMMOHUS U
3amem UCNOAb3Yemcs Onsl CuHme3d Oeaka u Opyeux opeanudeckux eewecms. K Hemy cnocobusl monvko Hekomopbie
NPOKApUOmul: CuHe-3eieHble «8000pOCaUy, KiybeHbKogble baxkmepuu, obumarowue Ha KOpHAX 00008bIX pacmeHul (poo
Rhizobium), ceoboonoscusywue nousennvie baxmepuu (poo Azotobacter, poo Clostridium).

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

Asom@puxcayuss — 5mo npoyecc, KOHmpoaupyemvlii y o6axmepuil OOJbWUM YUCIOM 2eH08 (oKkono 15). Dmu eenvl
nonyuunu nazeanue Nif (om anen. nitrogen fixation — gpuxcayus azoma).

XapakTepucTuka npoodisieM a30THUKCHPYIOIIMX pacTeHni — 3 Oaa

A) Ilpoyecc cummesa - 5mo 3HepPeO3aAMPAMMHbBIL NPOYECC, NOIMOMY €eClU 8 PACMUMENbHYIO KIemKy 68ecmu
HUMPO2eHasy U 3acmasums ee pabomamv, MO MO HAPYWUM IHepeemuyecKuti oOMeH KiemKu, u ma nocubHem om
nedocmamia AT®.

bB) Kucnopoo, komopveie pacmenus gvioensirom 6 pe3yaivmame oomocunmesa UuHeUOUpyem oeticmsue HUmpo2eHasbl.

B) Hakonnenue uono6 amMmonus 6 Kiemke 8 CAUUKOM OOIbUUX KOIUYeCMEax nooasisenm OUoCUHme3 HUmpo2eHa3boi.

3aganue 3.

®opmyHpoBKa eI 1 33134 Kypca — 1 6amn

Lenv: nosnakomums ¢ OCHOBHbLIMU HANPABIEHUAMU OUOMEXHOIOSUU

3adauu. uzyyume acnekmuol 2eHHOU U KIEMOYHOU UHIHCEHEPUL, NOSHAKOMUMb C NPAKMUYECKUMU CEEPUIEHUAMU INUX
HanpaeieHull 8 OUOMEXHOI02UY, PACCMOMPENb C8epULeHUs OUOMEXHOL02UU 8 NPOU3BOOCHI8e NPOOYKIMO8 NUMAHUS, KOPMOS,
8 oxpame oxkpydcarowel cpeovi.

XapakTepHucTHKa H3y4aeMbIX TeM Kypca — 2 6ara

Tennas unsicenepusi

Knemounas unscenepus

Ipousso0cmeo amunokuciom, GUMAMUHOS, hepMeHmos

Buomexnonoeusn 6 nuwesoti npomvlunenHocmu

Dkonozuyeckas buomexHonro2us

3nauenue buomexHonO2UMECKUX UCCTEO0BAHUL 0TI MEOUYUHBL U 300P08bSI YE08EKA

YkazaHnue BU0B MeTOHOB — 1 Gan

Crogecuvie (nexyus, obvicHeHue, pacckas, beceoa)

Haensionvie (Oemoncmpayusi onvlmos, 0eMOHCMpPayusi npe3eHmayuil u sUu0eoPuibmos)

Ipaxmuueckue (paboma ¢ ucmouHuKaMu uHGopmayuu)

VYkazanue popm pabotsr (1 Oam)

Ypox, sxckypcus, cemunap, npaxmuyeckoe 3ausimue, OOMAuLHss paboma, 3ayem.

3ananue 4.

VYka3zanue cTpaH, Bolpamusaonmx I M-kyneTypsl — 1 6asmn

CLA, bpasunus, Apeenmuna, Unous, Kanaoa

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

162,2 man. 2ca

VYxazaune 'M-pacrennii — 1 Gann

Cos, KyKypy3a, X10NYaAmHUK, KaHOLA

Ykazanue muaupytomero I'M-pacTteHus u oTpaciel ero mpuMeHeHus — 2 6amia
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q)OHH OLCHOYHBIX CPEACTB AJId IPOBEACHUS HpOMe)KyTO‘{HOI‘;I aTTeCcTanuu

Coa (51%), npumensemcsa npu npousgoocmee KOpMO8 OJid HCUBOMHBIX U NPOOYKMO8 NUMAHUS O Yelo8eKd
(MsCHbIE U MOJOUHBIE NPOOYKMbL, CAAOOCTU)

BapuanT 2
3amanue 1 - Tect
Yacts A.
OTBeThTE HA BOMPOCHI TECTA, BHIOPAB OJMH BEPHBIA OTBET U3 YCTHIPEX MPEIOKCHHBIX.
1.Kakue opraHu3mel SIBISIOTCS 0ObEKTAMH HOBEHUIIICH OMOTEXHOJIOTHY:

A) uenosex, B) xxuBoTHSIE,

b) pacrenus, I') renno-MoanuIMpoBaHHbIE?

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) cenbckoe X03sCTBO, I') numieBast MpOMBIIIIICHHOCTD?

4.Kak Ha3pIBatoTCA (PEpPMEHTHI, KOTOPBIE MPUMEHSAIOTCS B TEHHON HHKXEHEPUH JUIS TOIYUYCHUS «JIMIIKUX KOHIIOB» y
rereponoruussix JJHK:

A) pecTpuKTa3HI, B) nmmoOmim30BaHHEIE,

b) murassl, I') aykieassr?

5.Yt0 npeanonaraet nporecc THOPUAN3AIIN TIPH EPECATAKE TEHOB!

A) cunre3 JIHK na u-PHK,

B) cuntes u-PHK na JIHK,

B) BcTpauBaHue reHa B Iu1a3Mumy,

I') BcTpanBanne peKOMOMHAHTHOH IIIIa3MUABI B OaKTEpHIO?

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

A) snerpomnopanus, B) MuKponHBEKIHH,

b) 6ammucTuka, I') 3apaxenue?

7.Kaxoe HampaBieHHE B IIOJYYECHHM TPAHCT€HHBIX pPACTEHUH MpEAIoiaraeT IOBBIICHHE YCTONYMBOCTH K
OaKTepHaIbHBIM U TPHOKOBBIM MH(DEKIIHSM:

A) ycToH4nBOCTh K aDHOTHYECKNM CTpeccam,

B) ycToMYMBOCTh K MHCEKTHIIAAAM,

B) ycroitunBoCTE K TepOumunam,

I') ycroitanBOCTh K (huTOmaTOreHam?

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

A) TpaHCIUTaHTOJIOTHSA, B) onkosorus?

Bb) ummyHONOTHSA, I') renorepamus?

9.YT0 MpOMCXOANT C PaCTUTENBHBIMH KIETKaMH, TOMEIICHHBIMU Ha MUTATEILHYIO CPEy:

A) TepsI0T CBOIO CIIEIMAIN3ALIHIO,

B) TepstoT cnocoOHOCTh K pa3MHOXKEHHIO,

B) mepecratot pactu,

I') 00pa3yroT ypoaIMBbIE CTPYKTYPHI?

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

A) HacleaCTBEHHOCTb, B) TOTHIIOTEHTHOCTB,

b) uamen4unBocCTS, I') rereTn4eckast TeTEPOTEeHHOCTH?

11. Kakoit MeTo[ MosTydeHHs TPAHCTEHHBIX OPTaHU3MOB XapaKTepeH Kak JUIsl paCTeHHH, TaK U AJIS )KUBOTHBIX:
A) bamcTuka, B) mukpounsexkuus JHK,

B) ucnons3zoBanue arpodakTepuy, I') anexrponopanust MeMOpaHbI?

12.Kak Ha3bpIBaeTCs KJIeTKa C IByMsl pa3HOPOIHBIMH SIIPAMU:

A) cUHKapHOH, B) sm0puoH,

B) rerepoxapuos, I') xumepa?

13.Kakoe cBOICTBO KaJUTyCHBIX KJIETOK XapaKTEepU3yeTcs HATMYMEM KIIETOK B Pa3HBIX CTaUAX POCTa:
A) reHerndeckasi TeTEpOr€HHOCTb, B) ropmoHOHE3aBHCHMOCTS,

B) dpmsmonornueckass aCHHXpOHHOCTb, I') ToTnmoTeHTHOCTH?

14 Kaxotii crioco6 B )KHBOTHOBOJICTBE ITOJIpa3yMeBaeT Pa3BUTHE OCOOH M3 ABYX Pa3NUYHBIX OJIACTOMEPOB:
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A) onyueHue xumep, B) knonupoBanwue,

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

15.Kakas oTpaciib MEIUIIMHBI HAHOO0JIEE YCICIIHO MPUMEHSCT CTBOJIOBBIC KIICTKH JUISl JICUCHHS:
A) opronenus, B) nesposorus,

b) xapnuonorus, I') romeonartus?

16. Kakoe BemecTBo CIOCOOCTBYeT ajanTalMd KIETOK K HHU3KUM TeMIeparypaMm IpH 3aMOpPaXHBaHWU U
Ha3bIBACTCSl TOPMOHOM CTpecca:

A) rmuuepuH, B) stunenrnukons,

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 mpoayKTl MeTab0IM3Ma 3aHUMAIOT IEPBOE MECTO 110 00bEeMY IPOU3BOCTBA:

A) pepmeHTHI, B) arTnbnoTHKH,

b) BuTamuHbI, I') aMUHOKHCITOTHI?

19.Kaxue opraHu3MBI SBISFOTCS HEOTPAaHHYCHHBIM HCTOYHUKOM JUIA OJMYYCHUS (PEePMEHTOB:
A) )XUBOTHBIC M HX JKEIIE3HI, B) pacTeHus B onpeneneHHOM (a3e pocra,
B) Muxpoopranms3mel, I') Bupycor?

20.Kaxkoii MmeToa uMmmooOmu3aimu pepMeHTa nojepxkusaet ero 100% akTHBHOCTS:

A) KOBaJICHTHOE CBSI3bIBAHHE, B) unkancynupoBanue,

b) ancopOuus, I') BritoueHue B reib?

21 .Kaxkoii OMOTEXHOJIOTHYCCKHUI POIIECC MPOUCXOIUT MPH YUACTHH APOAHOKEH:

A) cunocoBaHue KOPMOB, B) nuBoBapenue,

b) kBamenwue, I') ceipoBapenue?

22 Kakue TpPOAYKTHl JKU3HEACATCILHOCTH MHKPOOPIaHU3MOB MPHUMCHSIOT B MEIUIMHE [UIS TECTUPOBAHUS
MaTOJIOTUU OPTaHOB:

A) BUTaMUHBI, B) anTHOHOTHKY,

B) crepounsl, I') pepmentsI?

23.Kakue opraHu3Mbl He IPUMEHSIOTCS [T IIPOU3BOJICTBA OHonpenapaToB (00phda ¢ HACCKOMBIMU-BPEIUTCIISIMHI):
A) criopoBbIie OaKTepHH, B) nuisnounsie rpuosi,

B) Muxpockommdeckue TpuodsI, I') myckapaunaHBI TPUO?

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

A) pagnoakTHUBHOE, B) mexannueckoe,

B) 6uonoruveckoe, I') xumuaeckoe?

25.Kakue opraHu3Mbl HEIOCPEICTBEHHO Pa3iaraloT OPraHUKy B adPOTCHKE:

A) Oakrepuw, B) ogHOKIIETOYHBIE BOJOPOCIH,

B) cune-3enensre Bomopoci, I') ogHOKIIETOYHBIE )KHBOTHBIE?

26.Kakoii npoyKT He SIBJISIETCS TOOOYHBIM IPH ITPOMBIIUICHHOW TIepepadOTKe TBEPAbIX OTXOA0B!
A) nupokapOoH, B) 6uorymyc,

b) kommocr, I') roprouwmii ra3?

27.B 4eM 3aKIII0YacTCs IKOJOTHYECKOe 3HAUCHUE [TOTydeHHs Ororasa:
A) mosryueHune UCTOUHUKA SHEPTUH,

B) yrunu3zamms oTxo/10B,

B) npumenenne ra3a uist o0orpeBa TETIIHIL,

I') monmy4enue Merana aist Hy X XUMAU?

28. Kakas ycraHOBKa JUIsl OYNCTKH BO3/IyXa II0Ipa3syMeBaeT NpHMMEHEHHEe NMMOOMIN30BaHHBIX MUKPOOPTaHU3MOB!
A) duockpy0606ep,

B) 6uocencop,

B) 6uodpunsp,

I') 6uopeakTop ¢ OMBIBaeMBIM ci10eM?

Yacts b.

W3 mpetoskeHHBIX OTBETOB BEIOEPUTE TPH BEPHBIX:

1.Kakue mporeccsl COCTaBISAIOT MEXaHW3M T€HHON MH)KCHEPHUH:

A) perumukarmst JHK,

b) pexomOunamus JIHK-rena u miaazmumel,
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B) BBeneHne peKOMOMHAHTHOH TUIa3MHIBI B OAKTEPHIO,

TI') cnaiicunr,

J1) BeIpaIimBaHue ia3MuIsl B KyJIbTypy,

E) MonexymsipHOe KJIOHMpOBaHHWE PEKOMOMHAHTHOW TIa3MUAbI?

2.KakoBo 3HaueHue duorymyca:

A) azcopOupyeT coH TSDKEINIBIX METaJJIOB,

B) HeliTpanusyer 3arpsi3HeHHE OYBEL,

B) noBeimiaer mnonopoaue,

I') yHU4TOXACT COPHIKH,

J1) moBrrmaeT 6y(hepHOCTh MOYBHL,

E) ymyumiaer BogonpoHHIIaeMoCTb?

3aKOHYHTE TIPEIOKECHUS.

3.0pranm3M-Mo3anK, OOpa30BaHHBIM ITyTeM CIHSHHAA OJacTOMEpOB JBYX pAa3HBIX BHIOB, Ha3bIBACTCS

4 Merto[ IepeHoca TeHOB B PaCTUTENBHYIO KiIeTKy ¢ nomomrsio JJHK-mymku, Ha3zeiBaerces ..............

5.Kombuessie  momekynsl JIHK OakTepmambHOTO TPOWCXOXKICHHS, CIIOCOOHBIE aBTOHOMHO CYIIIECTBOBATE;
UCTIOJNIB3YIOTCS B OMOTEXHOJIOTHH KaK «ITOBO3KH)), HA3BIBAIOTCS .eueueevenen....

6.BemectBo, cocrosiiee U3 MeTaHa, YIJIEKHCIOTO Ta3a M CepOBOJIOPOAA, SBISIOLIEECS MPOIYKTOM aHa’pOOHOTO
Pa3I0KEeHUs OTXO/I0B, HA3bIBAETCH ............

7.CriocoOHOCTh KJIETKH PEaIn30BaTh 3aJI0KCHHYIO B HEH TeHETUYECKYI0 HH)OPMAITHIO, HA3bIBACTCS ....v'.v...... ...

8.BemiecTBa, KOTOphIC HEOOXOIMMBI A1 POCTa M Pa3BUTHS CaMOM KJICTKH, CUHTC3HPYIOTCA B HEW B OOJBIIMX
KOJIMYEeCTBaX, HA3bIBAIOTCHA ...... _

3aganue 2.

IIpoananu3upyiTe TEKCT U OTBETHTE Ha CICAYIOLIUE BOIPOCHI:

1) B xakux oTpaciisix Hay4HOH M IPON3BOJCTBEHHOM Cephl HAILIO MPAKTHYECKOE MPUMEHEHHE TaKOe HaIlpaBIeHHE
OMOTEXHOJIOTHH KaK KyJIbTypa KIETOK BBICIINX PACTCHHI?

2) Kaxk ¢ momoI1po MeTofia KyJIbTYphl KIeTOK U TKaHEH MOXKHO COXPaHHUTh PEIKUE U MCUe3aroIIne BHIbI PACTCHUN?

3) Kak MeTozoM aHaporeHe3a noaydaroT TOMO3UTOTHBIE PacTeHNUs?

4) KakoBo mpakTu4ecKkoe 3HaYeHHEe KIIOHAIbHOTO MUKPOPa3MHOKEHUS pacTeHUN?

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

IIpakTHYyeckoe NpUMeHeHHE KYJIbTYPhl KJI€TOK BBICIIMX PACTeHUM

Jkonozua. B Hactodllee BpeMs MHOTHE BHIBI PACTEHUH HCYE3NIH C JUIa 3eMJIHM, MHOTHE HaXOJIATCs Ha I'paHU
ncuesHoBenus. Kynbrypa kietok — apekTHBHOE Cpe/icTBO COXpaHeHHs reHO(oHIa BU/a, & TAK)KE YHUKAJIBHBIX T€HOTHUIIOB
IITaMMOB-TIPO{ylIeHTOB. CyIecTBYeT HECKOJBKO CIOCOOOB COXpaHeHHs (eHOTHIOB. KIeTkn «BHE OpraHu3smMa» MOXKHO
COXpPaHATh KaK B JKMBOW IepecaJOyHON KOJUICKIMH, TaK M JEMOHHPOBATH (XPAaHUTh) MX NPH HU3KUX M CBEPXHHU3KUX
TeMmnepaTypax (B XKHUIKOM a30Te).

B Otnene 6uonorun kietku u OuorexHosorun MOP PAH naxoaurcs Bcepoccuiickasi KOMIEKIUS KIETOYHBIX
KyJIbTYp BBICIINX PAacTeHHH, B KOTOPOH JernoHMpoBaHO OKoio 100 pasiaWdHBIX pacTUTENbHBIX OOBEKTOB (KaIyCHbBIE W
CYCIEH3MOHHBIE KYJbTYphl KiIeTok). OIHako B cmily OCOOGHHOCTEH KyJbTyphl KIETOK KaK OMOJOTHYECKOH CHCTEMBI
(BbICOKasl TE€TEepOreHHOCTb W JaOWIIBHOCTH) TakoW crocod coxpaHeHus reHooHIAa He Bcerna HajaexeH. [opasno
s dexTHBHEE COXpaHATh OOBEKTHI IN VItr0 B HUAKOM a30Te MPH CBEPXHU3KHX Temmeparypax (—196°C). Takoii cmoco6
XpaHEHHs TIOJTyYHJI Ha3BaHWE KPUOCOXPaHEHHS, HIIM KPHOKOHCEPBAIHH.

B pacmenuesodocmee KynbTypa KIETOK B KauecTBE WHCTPYMEHTa MHCIOJIB3yeTcsl AaBHO, 3(dexkTuBHO U B
Pa3JINYHBIX acleKTax.

Hcnons3oBanue KyJIbTUBHPYEMBIX KIETOK B CEJICKIUH.

MeToabl KyJIbTUBUPOBAHU KJIETOK M TKaHEH pacTeHHH in Vitro mpuMeHsIoTCs Kak AJisi HOBBILIECHUs 2)(HEKTHBHOCTH
TPaIUIIMOHHBIX CIIOCOOOB CENEKINH, TaK U JUIA BBIIIOJIHEHHUS 3a7a4, KOTOPhIE HE MOTYT OBITh PEIIEHBI CTAaHAAPTHBIM ITyTEM.
[Tpu ruGpuau3anmy n3-3a cerperanyu (OTAeNeHHs) TeHOTHIIOB B F» ToIydaeTcst reTeporeHHas MOy, COCTOSsAs U3
pacTeHuil, y KOTOPBIX MHTEpPECYIOLINe CelIeKIMOHepa IPU3HAKUA BBIPAXKEHbl B PA3HOH CTENEeHHM M TO-pa3sHOMY
CKOMOWHHMPOBAHBI C JIPYTMMH MPH3HAKaMH. MedTa JII000T0 CeIeKIHOHepa — UMETh JUII PaOOTHI OJTHOCTHIO TOMO3HIOTHOE
pacTteHue, B 3TOM Cly4yae B TOKOJICHHSX HE OyIeT MPOUCXOMUTh PACIICIUICHUS M CENEKIIMOHHBIN MpOoIecC CYIIeCTBEHHO
COKpAaTHUTCA.

B 1964 r. unawmiickue uccrnenosatenu C. 'yxa m C. MaremBapu OTKPbUIM BO3MOXKHOCTb HOJY4eHHs in Vitro
TaluIONJIOB IIPU KyJIbTUBUPOBAHUM IBUILHUKOB Ha HMCKYCCTBEHHBIX IHTATEJIFHBIX Cpelax C J00aBieHHEM TropMoHOB. B
JaIbHEHIIeM TIpH YyIBOCHWH 4YHCIAa XPOMOCOM, TIPOHCXOMSAIIEM CIIOHTAaHHO WJIM WHAYLIUPOBAaHHOM 00paboTKOI
KOJIXHIIMHOM, BO3HHKAIOT TOMO3WTOTHBIC IWIUIOMIHBIE PACTEHHSA, KOTOPHIE II€PEeNaloT CBOM IMPHU3HAKH IMOTOMCTBY 0€3
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pacmerienns. TakuM 00pa3oM, HCHOJNB3Ysl C LENbIO MOMYYCHHUs TaljoNI0B MBUIBHUKH TMOpUAOB F1, MOXXHO MONydYaTh
cTrabmibHBIC JIMHUW Ha 3—4 roma ObIcTpee, YeM TpH TPaIUIMOHHOM criocode. [Iporiecc moydeHns: pacTeHH M3 TBUTBIIBI
Ha3BaH aHdpozene3om. BrocnenctBuu ObUIM MOAOOpaHBI YCIOBHS CO3JAaHUS I'allJIOMIHBIX PACTEHHH M M3 CEeMs3auyaTKOB
(HEOIUI0JOTBOPEHHBIX 3apopliieii). Takoil criocod mpon3BoICTBA ramIONIHBIX PACTEHUH TIOJIyYHII Ha3BaHUE 2UHOZEHE3.

Brictpoe u 3dpekTHBHOE pa3MHOXKEHHUE [IEHHBIX TEHOTHIIOB.

Iocne oTOopa ynauHbIX TEHOTHIIOB BCTaeT MpoOiieMa UX COXpAaHEHUS W aKTUBHOTO pa3MHOXeHUs. Ha ocHoBanuu
U3YUYCHHS IKCIIEPHMCHTAIBHOr0 Mopdorenesa in Vitro co3maHa TEXHONOTWs KIOHAIBHOIO MHKPOPAa3MHOXKEHHUS PACTCHHI,
KOTOpas BO MHOTHX CTpaHaX cTraja yke KoMMepdeckod. KioHampHOE pa3MHOXKEHHE — Pa3HOBHAHOCTH BETE€TATHBHOTO
Pa3sMHOXKEHHsI ¢ MCTOJBb30BAHMEM TEXHHKH iN Vitro. OHO mpuMeHsieTcst st OBICTPOro MONyYeHHs OOJNBIIOTO KOJHYECTBA
pacTeHui, HICHTUIHBIX UCXOIHBIM.

[IpenmyIecTBO KIOHAIEHOTO MHUKPOPA3MHOMKEHHUS MO CPABHEHUIO C TPAJMLIUOHHBIMU METOJAMHM 3aKIII0YacTCs B
3HAYUTEIBHO O0jee BBICOKOM Kod(duineHTe pasMHOXKeHuUs. [Ipyn KIOHaIBHOM MHKPOPa3MHOXKEHHH MOKHO MOIydYaThb 1O
100 TBIC. pacTeHHid B T0J, TOT/IAa KaK IPH OOBIYHOM pa3MHOkeHHH — 5—100 pacteHuid 3a TOT ke CpoK. MUHHATIOpU3aIys
Pa3MHOXKEHUSI HKOHOMHT IUIOIIA/W, 3aHATHIE MATOYHBIMH M Pa3MHOXKAaEMBIMH PAcTEHHUSMH; B MHKPOPa3MHOXXCHUH U
YKOPEHCHNH y4acTBYIOT T€ PACTEHHS, KOTOPHIE COBCEM HE Pa3MHOKAIOTCS MIIH IIOXO Pa3MHOKAFOTCSI OOBIYHBIM CIIOCOOOM.

OueHp Ba)XXHO, YTO KJIOHAIBHOE MUKPOPa3MHOKEHNE YacTO COMPOBOKAACTCS O3JOPOBICHUEM PACTEHUH OT HEMATO.
n OakTepHaldbHBIX TATOT€HOB. B codeTaHmm ¢ TepMoTepammedl W XHMHOTEparueld METO] KIOHAIBHOTO pPa3MHOXKEHHS
MIO3BOJISIET B 3HAYMTENILHOM CTETIEHN M30aBUTHCS U OT BUPYCOB, BUPOUIOB (MH(EKIIMOHHBIX T€HOB) U MHUKOIIJIA3M.

ComaTnueckasi THOpUAN3aLIHS.

B Tex cmydwasx, korja MeToJaMH TpPaAMIHOHHOM CEJeKIMH He YJAaeTcs IIOJlyYUTh THOPUAHBIE DPACTEHUS,
MPUMEHSIOT el OJHY KJIETOYHYI0 OMOTEXHOJIOTHIO — CIUSHHE W30JMPOBAHHBIX NPOTOILIACTOB. [IpoToruact npeacrasiseT
co0OH KIETKy, JIMIICHHYIO KIETOYHOW CTEHKH. Pa3pa®oTaH psi NpHEMOB, CHOCOOCTBYIOMIMX CIHSHHIO NPOTOILIACTOB,
BBIJICTICHHBIX W3 Pa3HBIX pacTeHWi. ['mOpuau3amuell NMpOTOIUIACTOB MOMKHO IIOJNyYHTh HE TOJBKO MEXBHIOBBIC, HO U
MEXPOJOBbIe THOpUAbL. MEXBUIOBYIO COMAaTHYECKYl TMOPWAM3AIMIO, B YAaCTHOCTH, UCIIOJB3YIOT JJIsl IEpeHoca T'eHOB
YCTOWYMBOCTH W3 IWKHX BHAOB B KyJbTypHbIC. Hampumep, cCiusHHEM IIPOTOMIACTOB COPTOBOro Kaprodens c
nporomiacTaMud aukoro Buma Solatium chacoense B M®P PAH monydeH coMaTHYecKuit THOPHI, HMEIOIUH Ppsa
XO3SHCTBEHHO Ba)KHBIX Npu3HakoB. B benopycckom HUU kaprodeneBoncTsa comarnueckasi ruOpuau3anust Oblia yCIenHo
HCIOJIB30BaHa JJIsl TIEpeHoca MpU3HaKa YCTOMUUBOCTH K (PUTOPTOPO3Y OT AUKOro MekcukaHckoro Buaa S.bulbocastanum x
KyJIbTYpHOMY copTy. [locpencTBOM CIHSHHSA MPOTOILIACTOB XJIOpoduaeeKTHOro MyTanrta S.tuberosum u IUKHX COPTOB
S.jamesii, S.bulbocastanum, S.carwensy monydeHsl pacTeHHUsI, B pPa3HON CTETICHHU IKCIPECCUPYIOIIHE MPU3HAKA HA3BAHHBIX
dbopm.

(ITo martepuanam ctatbu: HocoB A.M. KynbTypa KIETOK BBICIINX PACTCHHUI: OT TEOPUHU K NpakTuke // buosorus B
mikose. — 2004. — Ne 5-6.)

Kpurepun oneHku

OTBeT Ha KaXKAbIil BOIPOC OlleHUBaeT B 1 6arn

MakcumanbHOe KOJIMYECTBO OaIOB — 5 0ansioB

3amanue 3.

IIpoBenute ananu3 comepkanus yueournka Cyxopykosa JI.H. O6mas 6uonorus. 10 kinacce: yueb. a1 061eo0pasos.
yupexaeHuit: npopmisHbi ypoenb / JLH. CyxopykoBa, B.C Kyumenko, T.® Yepnskosckas — M.: [Ipocsemenue, 2008. —
224 c. u BeIOEpUTE 3 TEMBI YpOKa, Ha KOTOPHIX BO3MOXHA MpoQoprueHTanOHHAsE paboTa 1Mo OMOTEXHOIOTHH; TPEIUIOKUTE
MIPUEMBI TaKOH PabOTHI.

Tema ypoka Conepxanue Bomnpocel, cBs3aHHble C | Bo3MoxHbIe IIPUEMBI
OMOTEeXHOJIOTHEH po¢OpUCHTAIIHOHHOM
paboTHI

Kputepuu oneHkn

OTMedeHbI TeMbl 3-X YPOKOB U HX cojieprkanue (2 Oana)
OTMeueHbI BOIIPOCHI, CBSI3aHHBIE C OMOTEeXHOIOTruer — 1 6amn
Yka3aHsl IpHeMbl TPO(HOPHEHTATMOHHOM paboThI (2 Oaa)
MakcumarnbHOe KOJIMYeCTBO OaIoB — 5 6anioB

3amanue 4.

[Ipoananu3upyiite TaONHIly U OTBETHTE HA CIETYIOIINE BOIIPOCHL:

1)Kakue nmokazaTenu O3BOJISIOT CPABHUBATH MPOIIECCHl peMEANauy U OnopeMeuavm?
2) Kakoe Bo3neiicTBHE OKa3bIBAET HA MOYBY peMeaualus U OnopeMeauarus?

3) Kakoif n3 3THX METOJJ0B OYHCTKH MTOYBHI OOJIee HaJIe)KEH U oYeMy?
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4) Kakue npoayKThl MOTYT 00pa30BBIBATHCS MIPH PEMEIHAIINN U OHopeMeTuam?
57 B 4eM 0cTOMHCTBA M HEAOCTAaTKKM OMopeMenannuu?

CpaBHeHHE METO/IOB peMeIuanny 1 OHopeMeTHaliH.
(ITpuknagHast sxobOuoTexHoJorust. YuebHoe mocobue: B 2 T. T.1 / A.E. KysuenoB u np. — M.:. BMUHOM.
JlabopaTopus 3HaHwMiA, 2012. — 629 c., C.599.)

Pemenuanus

Iloka3zarenu

buopemenuanus

CraHpmapTHEIC aHaJIN3HI,
OJIHO3HAYHBIN OTBET

Jaroume

HCCHGHOB&HI/IB IIPUMEHUMOCTH
TEXHOJIOTHUHA IJII OYUCTKHA KOHKPETHOTO
MECTa 3arpsA3HCHUA

KoMIutekcHbIe  MEXTUCHUILIMHAPHBIC
HCCIEOBaHMsA, TPeOyIOIUe BBICOKOM

KBaTH(pUKAIUN

OOHOTUIIHBIA METOJl OYMCTKU Pa3HBIX Crannaptuzanys IpUMEHEHUS Kaxnprit MPOEKT Tpebyer

MECT 3arps3HEHUs TEXHOJIOTHH MHIBHIYAJIBHOH pa3paboTKu

JKecTkoe:  BBICOKME  TeMIIEpaTypBHI, BosgelicTBue Ha Mo4By Msirkoe:  no0aBieHHME — TPUPOIHBIX

PacTBOPHUTENH, TA3bI U T.II. cyOcTpaToB, OHOTCHHBIX 3JIEMEHTOB,
MHUKPOOPTaHU3MOB

JHu, Henenu

I[J'II/ITGJ'II)HOCTI) OYHUCTKH

Mecsitipl, TOBI

Beicokas; Majo 3aBHCHUT oT
0COOEHHOCTEeH MecTa 3arpsA3HeHHS

HanexxHocTh TeXHOJIOTHI

Huskas; CWIBHO  3aBHCHT  OT
0COOEHHOCTEW MecTa 3arpsi3HeHHs

CronMocTh CpCAHETO MPOCKTa

60-90 % oT cToMMOCTH peMeauauu

O0pazoBanue OIIACHBIX IloTeHunanbpHas 3KoJI0rU4eCKas Bo3mokHO  0Opa3oBaHHME  OMAcHBIX
MIPOMENKYTOUHBIX MPOAYKTOB OMaCHOCTh MPOIYKTOB HETIONHOH OHoperpamannu
HETIOTHOTO Pa3JI0KEHHs 3arPA3HEHUS 3arps3HEHMUS; TpeOyeTrcss  OLCHKa
BO3MOKHBIX IIOCJIECTBUI
HHTPOIYKIHMU OPraHU3MOB

Kputepuu onenkn

OTBeT Ha Ka)K/Iblii BONPOC OLIEHUBaeT B 1 6asut

MakcumanbHOe KOJIMYeCTBO O0aJIOB — 5 Gaios

OLIeHOYHBII JUCT K TUTTOBBIM 3aJIaHUSIM (MOJIENIbHBIE OTBETHI):

2 BapHaHT.

3amanue 1 - Tect (21 Oamn)

Brnok A.

l1-r I5-a

2-a 16—t

3-8 17—t

4-a 18 -1

5-8 19-6

6-6 20-6

7-r 21 -8B

8-r 22 -1

9-a 23 -8B

10-8 24—

11-8 25-a

12-6 26 —B

13-6 27-0

14-a 28 —r

B1-6,8,¢ b 5 — mmasMuae!

b2-8,1,¢ b 6 — Ouoras

b 3 — xumepa b 7 - TOTUIOTEHTHOCTH

b 4 — 6uonoruyeckas 6ayuMcTHKa b 8 — nmepBuUHBIE METAOOIUTHI

Kpurepun orsetoB: 40 6anios

3ananue 2.

1) B kxakux oTpacisx Hay9HON M MPOHM3BOJACTBEHHOM c(ephl HAIIIO MPAKTHYECKOE MPUMEHEHHE TaKoe

HanpaBJICHUE OHMOTEXHOJIOTHUU KaK KYyJIbTypa KJICTOK BBICHINX paCTCHI/Iﬁ?
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B skonozuu u pacmenuesoocmae.

2) Kak ¢ momMomnpo MeToa KyJabTYphl KJICTOK U TKAaHCH MOKHO COXPAHHUThH PEIKHUC U MCYC3AIOIINE BHUIIbI

pacTeHmii?

Henonuposanue 6u0o6 pacmenuil & 8ude KALyca U CYCHEH3UOHHBIX KYJAbmyp, OONOJIHUMENbHO COXPAHUE UX 8
AHCUOKOM azome (KPUOKOHCepsayusl)

3) Kak MeTooM aHIporeHesa ImoryJaloT TOMO3UTOTHBIE PACTEHUS?

Anodpoeenes npeononazaem noayuenue in VItr0 2anioudos npu KyibmMusupo8anuu NbLIbHUKOE HA UCKYCCMGEEHHBIX
numamenbHvix cpedax ¢ 0obasneHueM 20pMOHO8. B OanbHeliuwem npu yOBOeHUU HUCLA XPOMOCOM, NPOUCXOOSUEM
CHOHMAHHO UTU UHOYYUPOBAHHOM 0OPAOOMKOU KOIXUYUHOM, B0ZHUKAIOM 20MO3ULOMHbBLE OUNJIOUOHBLE PACMEHUs], KOMOpble
nepeoarom c8ou NPUHAKU NOMOMCm8y be3 pacujenieHus.

4) KakoBo mpakTtrdeckoe 3HaueHIe KJIOHAIFHOTO MUKPOPAa3MHOKEHHS PACTCHUN?

s KIOHANBHO20 MUKDODA3MHONMCEHU XapakmepeH 00.ee 8blCOKULL KO3puyuenm pasmHodiceHus pacmeHutl,
MUHUAMIOPU3AYUS ApoYeccd U 0300posiieHue pacmenuti (0c8000dcoenue ux om OAKmMepuaIbHbIX, BUPYCHBIX U SPUOKOBIX
uHpexyuii)

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

Comamuueckasn eubpuousayusi npeonoiazaem NepeHoc 2eH08 OUKOPACMYWUX pPACEHUll 8 KYJbMmypHble nymem
CIUSAHUSL NPOMONIACTNOE KIeMOK Smux pacmenuil. Taxum o6pazom MOICHO cOenamsv KyavbmypHoe pacmeHue 0Ooiee
YCMOUYU8biM K (haxmopam cpeovl.

3ananue 3.
Tema ypoxka Conepxanne Bonpocel, cBszanHble ¢ | Bo3aMoxxHBIC TIPUEMBI
OMOTEXHOJIOTHEH npodoprueHTaMOHHOI
paboTsl
Oxucnenue opeanuveckux | 1.Cywnocms npoyecca | Ilpouzeoocmeo Drckypcusi Ha x1e603a600
seujecms. Tnuxonus. | 6uonoeuuecko2o okucieHuss | KUCIOMONOUHBIX (nusogapenHulii 3a600)
bpooicenue. 2. Auaspobnoe oxucienue | npooOyKmos, 0CHOBAHHOE HA

2NIOKO3bl:
a) enukonu3

0) MOJIOYHO-KUCTIO®
bpodrcenue

8) cnupmogoe bpoicerue

MONOUHO-KUCTOM
Opodicenuy  (npou3eoo0cmeo
cvipa)

Ilpoussodcmeo npodykmos,
OCHOBAHHOE HA CRUPMOBOM
bpodrcenuu  (npouzeoocmeo
xneba, nuea, suna)

Ocobennocmu cmpoenus u | 1.Dopmol KIemox u | Ipumenenue baxmepuu | [loocomoska npezenmayuti
PA3MHOMICENUsL NPOKAPUOmM | pasmepul (6aazodaps Hanuyuio | u coooweHull
2. Cmpoenue  K1emokx | naazmuo) npu
baxmepuil. npouseoocmee
3./[susicenue baxmepuii NEKAPCMBEHHBIX
4.Pasmnooicenue bakmepuil | npenapamos u ona
peuieHus npobnem
9KONI02UU
Tennas unoicenepus 1.3a0ayu eennoti | Ilpouzeodcmeo eenno- | IIposedenue
UHIICEHepuU UHIICEHEPHBIX OP2AHUZMO8 memMamuyecKo2o YpoKa
2.Texnonoeuss  nonyuenus | I'enno-moougpuyuposannvie | «2enHas UHIICEHePUS.
2€H08. npooyKmbui docmudicerus u
3.3nauenue u npobnemvl | I'ennas — umoicenepus 6 | nepcnekmusvly c
2eHHOU UHIICEHepUU Meouyune npuUMeHeHueM MeXHON02UU
obyuenus 8
compyoHuiecmae

Kpurepun onenkn

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

OTMeueHBI BONPOCHI, CBA3aHHBIE C OHOTeXHOJIorHel — | Gamn

‘YkazaHsl npreMbl TPoPOPHEHTANOHHON paboTH! (2 Oana)

3ananue 4.

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

Hccneoosanue NPpUMEHUMOCMU MEXHOI0cUU 01 OYUCTKU KOHKpemHOo2co mecma 3AcpA3HEeHUs, CmaH()apmus’auuﬂ
NPUMEHEHUA MEeXHOI02UU, gosz0elicmeue Ha nouey, ONUMENbHOCb o4uUcmku, HAOEIHCHOCb meXHOﬂozuﬁ, cmoumocms

cpeOdHe20 npoekma, NOMeHYUAIbHAsl IKOA0SUYECKas ONACHOCHb
2) Kakoe Bo3neiicTBHE OKa3bIBAET HA MOYBY peMeaualus U OnopeMeauarus?
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Pemeouayusn oxaszvieaem oicecmroe osoelicmeue, m.K. NPUMEHSIOMCS BbICOKUE MeMNepamypbul, pacmeopument,
easzvl u m.n. buopemeduayus oxaszvieaem Oonee msexkoe gozoelicmeue, m.K. 8 HOU8Y 000AGNAIOM NPUPOOHbIEe CYOCMpPaml,
OuoceHnble dNIeMeHmbl, MUKDOOP2SAHUMDL.

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

Bonee nadesicen cnocob pemeduayuu, m.x. UCHOIb308AHUE MEMNEPAMYPbL, XUMUUECKUX 6EUECME YHUUINONICAE
3azpsA3HeHUe HABEPHSKA.

4) Kakwe mpoyKThl MOTYT 00pa30BEIBATHCS IPU pEMETUAINN U OHOpEeMeIHaui?

Obpasosanue ONACHBLIX NPOMENCYMOUHBIX NPOOYKMO8 HENOTHO20 PA3IONCEHUS 3A2PA3HEHUS, B803MONCHO
00pazosanue onacHvlx NPOOYKMo8 HenoaHou duodezpadayuy 3a2psA3HeHUs.

5) B uem 1OCTOMHCTBA U HEJOCTATKH OMOpEeMeanaIim?

Hocmouncmea: oxasvieaem boaee MacKoe go30elicmaue Ha noygy, 8peo OKpycaruell cpede MUHUMATbHBIL, bolee
deutesasi CmoumMocnms npoeKma.

Heoocmamxku: npoyecc ouucmku Mmodcem Oaumvcsi 200amu, KadNCOvlll Npoekm mpedyem unOUSUOYAIbHOU
pazpabomxu, B03MOINCHO 00PA30BAHUE ONACHBIX NPOOYKMOG HENONHOU Ouodezpadayuu 3azpsa3HeHus; mpedyemcs OyeHKa
B03MOJICHBIX NOCIEOCMBUT UHMPOOYKYUU OP2AHUIMOS.

IlepeBox HaOpaHHBIX OANIOB.

1-3 - 2 Gamia
4-7 — 3 Oaina
8-11 — 4 6ama

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

Meroauyeckue MaTepralbl, OIPEIeIIIOIINe NPOLEaAYpY U KPUTEPUH OLICHUBAHUS C(HOPMUPOBAHHOCTH
KOMIIETEHINI IPU NPOBEJCHUN IPOMEXYTOYHOHN aTTeCTALH

3auer ¢ OHeHKOﬁ MNpOBOAUTCA YaCTUIHO ITUCbMCHHO

Ha ocnoBe THIOBEIX SaZ[aHI/Iﬁ cocTaBiIseTCs 10 2 BapuaHTa BKSaMeHaHHOHHOﬁ pa60TLI.

3a4yeTHEIC pa6OTBI pacneyaTbIiBAOTCA IO KOJIUYECTBY CTYACHTOB.

Bo BpEMs 3a4CTa CTYACHTBI pAaCCAXKMBAKOTCA 3a MAPTY IO OAHOMY. HOJ'Iy‘IaIOT pacneyarky € 3alaHusIMH U YHUCTBIC
JIMCTBI JJ11 YEPHOBUKOB U OTBCTOB.

CTyZ[GHTBI MOTYT IOJb30BATHCA INKOJIbHBIMU y‘I€6HI/IKaMI/I.

Ha BrImToTHEeHNE 3a4eTHOM pa6OTBI OTBOJUTCA 3 ACTPOHOMHYCCKUX Haca.

Ilo ucreuenuu BPEMCHH CTYACHTBI CAAIOT MMUCHMCHHBIA BapUaHT pa6OTBI, KAYT, KOTAa HNPeroaaBaTeiib MPOBEPUT
TECT, AaJie€ OTBCUAIOT Ha YTOUYHAIOIINE BOIIPOCHI MIpEeoAaBaTeId 110 OCTAJIbHBIM 3aJaHUSIM.

BaJ'IJ'IBI, MOJYYCHHBIC CTYACHTOM Ha 3a4cTe C OHGHKOﬁ, CYMMUDPYIOTCA C Ha6paHHBIMI/I paHee Oa/utlaMu |
TIEPEBOJATCA B UTOTOBYIO OIICHKY MO AUCHUIIIIMHE.

Crpannna 14 u3 14



