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®DoH/I OLICHOYHBIX CpEACTB j1d NPOBEACHUA l'[pOMe)KyTO'-IHOﬁ aTTeCTaluu

[MosicuuTenbHas 3anucka

®onn oneHoUHBIX cpeAcTB (manee — ®OC) nmns mpOMEXYTOYHOM aTTecTaluu Mo IUCHUIUMHE «BBenenune B
OMOTEXHOJIOTHIO» Pa3pabOTaH B COOTBETCTBHUHM € (DeiepaIbHBIM TOCYIapCTBEHHBIM 00Pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO
oOpasoBanusi — OakamaBpuar 1Mo HampablieHuIo moarotoBku 44.03.05 IMemarorumueckoe ob6pa3oBanue (C AByMs MpoduisMu
MIOJITOTOBKH), YTBEPKICHHOTO Iprka3zoM MuHHCcTepcTBa 00pa3oBanms 1 Hayku Poccuiickoit @enepanuu ot 22 despamns 2018
r. No 125, ocHOBHOM mpodeccroHanbHON 00pa3oBaTenbHON mporpamMmoii «buomorus» u «XuMus» ¢ yderoMm TpeOoBaHHN
npogeccruoHanpHOTO craHmapTa «llemaror (memarormdeckas AEATENBHOCTH B cdepe NOMIKOIBHOTO, HaYaJhbHOTO OOIIEro,
OCHOBHOTO 00111€ero, cpeanero obmero oo0pazoBanus) (BOCIUTATENb, YUUTEIb)», YTBEPKICHHOTO MPUKa30M MUHHCTEPCTBA
TpyZa U conuansHO# 3ammtel Poccuiickoii @enepannu or 18 oxtsa0ps 2013 r. Ne 544H. (3apeructpupoBad MUHHCTEPCTBOM
tocturmu  Poccuiickoit Denepanuu 6 nexadbps 2013 r., peructpanuonnsiii Ne 30550), ¢ M3MCHEHUSMH, BHECCHHBIMU
npuKazaMu MUHHCTEpPCTBA Tpyla M couuanbHoil 3amuThl Poccuiickoit ®enepanmun ot 25 nexabpst 2014 r. Ne 11151
(3apeructpupoBaH MuHucTepcTBOM tocTHIK Poccuiickoit ®@enepanun 19 despans 2015 r., perucrpanuonnsiii Ne 36091) u
ot 5 asrycra 2016 1. Ne 4221 (3apeructpupoBad MunmncTepcTBoM foctuin Poccuniickort @eneparm 23 asrycra 2016 r.,
peructpanmoHHbIit Ne 43326).

Hems ®OC muist TPOMEKYTOTHON aTTECTANH — YCTAaHOBJICHHE YPOBHS C(HOPMHPOBAHHOCTH YaCTH KOMIICTEHIINU

OIIK-8. Coco6eH OCyIIECTBIATh IIeJarorHIecKyro IesTeIbHOCTh Ha OCHOBE CIICIHAFHBIX HAYYHBIX 3HAHUH

3amaun ®OC i1 mpOMEKYyTOYHON aTTeCTAallnl - KOHTPOJh KadyecTBa M YPOBHS IOCTH)KCHHUS 00pa30oBaTEIbHBIX
PE3YNBTATOB MO (OPMUPYEMBIM B COOTBETCTBHH C yIEOHBIM [UNIAHOM KOMIICTECHIIHSM:

OIIK-8.1. 3Haer: HCTOpPHUIO, TEOPUIO, 3aKOHOMEPHOCTH M NPHUHLUIBI MOCTPOEHHsS ¥ (HYHKIHOHHPOBAHMS
00pazoBaTeNbHOTO Mpoliecca, pojib U MECTO 0OpPa30BaHUs B KHU3HHU YEJIOBEKA M 00ILECTBA, COBPEMEHHOE COCTOSIHUE HAYYHOM
00acTu, COOTBETCTBYIOIIEH MPENoIaBaeMOMY MPEAMETY; NPUKIIAJHOE 3HAYCHNUE HAYKH; CIIEHU(PHUIECKUE METOAbI HAYYHOTO
MO3HAHUs B 00beMe, 00ECIICYHBAOIIEM MPEMOIaBaHIE YUCOHBIX IPEAMETOB

PesynbTatel 00y4ueHUs: 3HAeT 0OBEKTHI OMOTEXHOJIOTHUH; METOJIbI OMOTEXHOJIOTHH B CEJNIEKIINH PACTCHUM, )KUBOTHBIX,
MHUKPOOPIaHU3MOB; TEXHOJIOTUY T'€HHOM HHXKXEHEPUU: NT0JIy4€HUE TPAHCTCHHBIX OPraHU3MOB, II0Jy4YE€HUE FEHHO -UHKECHEPHBIX
O€NKOB; TEXHOJIOTUM KJIETOYHOW WH)KEHEPHH: KIOHAJIBbHOE MHKPOPAa3MHOXEHHE pAcTeHWH, KIOHHPOBAHUE >XHBOTHBIX,
MOJTy4eHHEe THOPHUAOM; TEXHOJIOTHH TIOJyYSHHUS IEPBUYHBIX M BTOPHUYHBIX METa0OIMTOB, HIMMOOMIN30BAHHBIX ()EPMEHTOB;
ACIIEKTHl IKOJIOTMYECKOH OMOTEXHOJOTHH: MPOM3BOACTBO OMOTa3a, OYMCTKA CTOYHBIX BOJ M IepepadOTKa OTXOJOB
OHMOTEXHOJIOTUYECKIMH METONAMH.

TpeboBanue K Mporeaype OLUECHKH:

[TomemneHue: moMelieHre C MPOEKIIMOHHBIM 000pyaoBaHueM/naboparopus O0opynoBaHKe: TPOEKTOpP, HOYTOYK,
HIKOJIbHBIE YUeOHUKU

WHCTpyMEHTBI: HE NIPENYCMOTPEHBI

Pacxonnble MaTepuansl: nucyas Oymara ¢popmata A4, KapTpHIK

JlocTyI K IOTMONHUTENIBHBIM CIIPABOYHBIM MaTepHaiaM: He TpeOyeTcs

Hopwmsl Bpemenn: 3 akaJeMHUecKHX Jaca

Kommrekr OLICHOYHBIX CPEACTB JIsI IPOBEACHUA HpOMC)KyTO‘IHOﬁ aTTeCTalun

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

OIIK-8. CriocobeH ocymecTBIATh e1arorHuecKylo esITebHOCTh Ha OCHOBE CIIEIMANIbHBIX HayYHbBIX 3HAHUH

[IpoBepsieMblii UHANKATOP TOCTUKEHUS KOMIIETCHIINU:

OIIK-8.1. 3HaeT: HCTOpHUIO, TEOPUIO, 3aKOHOMEPHOCTH M NPUHLUIBI MOCTPOEHHs U (DYHKIHOHHPOBAHMS
00pa30BaTeNBFHOTO IPOIIecca, POJIb U MECTO 00pa30BaHUs B )KU3HHU YeJIOBEKa M 00IIeCTBa, COBPEMEHHOE COCTOSHIE HayYHOM
00J1acTH, COOTBETCTBYIOIEH MPENoAaBaeMoOMy IPEAMETY; MPUKIIaJHOE 3HAUCHNE HAYKH; Cleu(UIecKre METOAbI HAyIHOTO
MO3HAHUS B 00beMe, 00€CTIeYHBAIOIIEM MPENOaBaHUe YIEOHBIX TPEIMETOB

[TpoBepsiemblii 00pa3oBaTENIbHBIA PE3YIbTAT:

3HaeT 00BEKTHl OMOTEXHOJIOTMH; METOJbI OMOTEXHOJIOIMH B CEJEKIMH PacTeHUH, >KUBOTHBIX, MUKPOOPTaHU3MOB;
TEXHOJIOTUM TEHHOH WHKCHEPHUHU: IMOJIyYeHHE TPAHCTEHHBIX OPTaHW3MOB, IIOJIydYeHHE T'€HHO-MHXCHEPHBIX OENKOB,;
TEXHOJIOTUH KJIETOYHOW MHXEHEPUH: KJIOHAJIbHOE MHKPOPa3MHOXXCHHE PACTEHUH, KIOHUPOBAHHE >KUBOTHBIX, MOJy4YEHHE
THOpHUIOM; TEXHOJIOTMH IOJIyYSHUS! NEPBUYHBIX M BTOPHYHBIX MeTa0OJIMTOB, MMMOOMIM30BaHHBIX (DEPMEHTOB; aCIEKTHI
9KOJIOTUYECKOH OMOTEXHOJOIMH: TPOW3BOJCTBO Ounorasa, OYMCTKAa CTOYHBIX BOA M IIepepadOTKa OTXOJ/OB
OMOTEXHOIOTUIECKHMH METOJaMH

Tum (dopma) 3aganus: MICEMEHHAs paboTa

[IprmMep THIOBBIX 3a/1aHUH (OLIEHOYHBIE MAaTEPHAIIBI):

Bapmuanr 1

3ananue 1 - Tect

Yacts A.

OTBeThTE Ha BONPOCHI TECTA, BHIOPAB OJIMH BEPHBIH OTBET U3 YETHIPEX MTPEATI0KEHHBIX.

1.Kax Ha3pIBaeTCsl HaAyKa O METO/aX M CIoco0ax MpOM3BOJCTBA C UCTIOIb30BAHHEM OOBIYHBIX PACTEHHH, JKUBOTHBIX,
OakTepuil U TPUOOB B €CTECTBEHHBIX YCIOBHUSX:

A) cenbCcKoe X03HCTBO, B) mukpobuonorus,

b) 6notexHomorus HoBeHmIas, I') 6uoTexHOIOTHS KITacCcHIecKas?

2.Kaxoii MeToz NCTIONBb3yeT OMOTEXHOIOTHS JUISl TIOJIyYeHNS] MOHOKJIOHAJIBHBIX aHTHTEII C 3a[JaHHBIMH CBOMCTBaMHU:
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DoH/I OLICHOYHBIX CpEACTB I NIPOBEACHUA HpOMC}KyTO'-{HOﬁ aTTeCcTalu

A) TeHHas1 UH)KCHEPHS, B) MukpoOnomornieckuii CUHTE3,

B) nony4enue rudpumom, I') smbpuonormyeckuii?

3.Kakoe HanpapieHue B pa3BUTHH OMOTEXHOJIOTHH [TOJpa3yMeBaeT oydeHHe U IPUMEeHEeHHe Ouorasa:
A) sxonorus, B) snepreruka,

B) nummeBas npoMBIIIIICHHOCTB, I') cenbckoe X03s1icTBO?

4.Kakue BeKTOPBHI SBJISIOTCS HanOosee 3¢ GEeKTUBHBIMHE JJIsI IEpEeHOCa TeHa IIPY T'eHOTePaItu:
A) TpaHCIIO30HHI, B) Bupycsl,

b) mnazmunsl, I') 6akrepuodaru?

5.Kak Ha3bpIBalOTCA OPTaHU3MBI, COJICPIKAIINE B CBOEM T'€HOME Uy KEPOIHBII T'eH:

A) peLunuenTsl, B) nonunnonnel,

B) nonopsr, I') Tpanrcrennsie?

6.Kakas cTpykTypa BBIIIOJHSET POJIb IEPEHOCUYNKA BCTPOSHHOTO reHa K OakrepuanbHoit JJHK:
A) n-PHK, B) JHK,

B) Bupyc, I') mmasmuma?

7.Kaxkoii mporecc npemecTByeT MoIy4eHHI0 PeKOMOMHAHTHBIX TIa3MHUL:

A) ynaneHue HHTPOHOB, B) camoynsoenne IHK,

B) «pa3pesanue» u «clIMBaHUE)» MIa3MUIBI, I') cunres u-PHK?

8.Kakoe HampaBiieHHE B [OJIyYCHHN PACTCHUN IpeamnosaraeT Bueapenue Nif-renos:

A) ycTOHYMBOCTP K (PUTONIATOTEHAM, B) ycroitunBocTh K reponnmiam,

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

9.Kakue Oenku, IMOJydaeMble T'€HHO-WH)KCHEPHBIM CHOCOOOM, HWCIOJB3YIOT ISl JICYCHHS OHKOJOTHYSCKHUX
3aboJieBaHUI:

A) urTephepoHs!, B) rmuxonpotenasl,

b) uMMyHOT100yTHHEL, I') comatoTponuH?

10.Kak Has3piBacTCs 00JacTh OHMOTEXHOJIOTHM, H3y4arollas KJICTKH, TKAHW W OPTaHbl, BBIpAlIMBacMblc Ha
HCKYCCTBEHHBIX Cpe/ax:

A) TpaHCIUTaHTOJIOTHA, B) xnerounas uxxeHepus,

bB) rennas nmxeHepwus, I') kneTouHas cenexuus?

11.Kaxue K€tk B 0CHOBHOM HCIIOJIB3YIOT IS MOTyYeHUs KyJIbTyphl KJIETOK M TKaHei:
A) coMaTuveckue, B) momudumuposanHssie,

b) nonogsie, I') 6mactomepsi?

12.Kak Ha3bpIBaeTCS MPOILECC TMONYyIEHHUSI HCKYCCTBEHHBIX CEMSH PAaCTEHHUH U3 KaJlIyca:

A) mopdorenes, B) rucrorenes,

b) opranorenes, I') sm6puorenes?

13. Kakoe cBOMCTBO KaJUTyCHBIX KJIETOK BO3HUKAET NPH UX JUIUTEILHOM KyJIbTHBUPOBAHHH:
A) MOPO30CTOMKOCTB, B) ropMoHOHE3aBUCHMOCTS,

B) ¢usnonornyeckast aCHHXpOHHOCTb, I') reneTnyeckas reTeporeHHOCTb?

14 Kakoe HanpaBiieHHE B MEIMIIMHE CYUTACTCS EPCIIEKTUBHBIM IS JICUEHHS IOBPEXKICHHBIX U OOJIbHBIX OPTraHoOB!
A) KIIOHMPOBaHHE YEIOBEKa, B) ncrnosip30BaHMe CTBOJIOBBIX KIIETOK,
B) TpancmanTonorus, I') mepecanka xocTHOTO MO3ra?
15.Kaxkoe coderanue o0Opa3yeT rHOpHIOMYy:

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

b) aHTHTEH M aHTHTEIO, I') muenoma u TpomOoIUT?

16. Kaxoii nporiecc He AIBJSIETCHA MEXaHU3MOM KPUO3AIIUTHI:

A) BBezIeHHE B KJICTKY KDHOIIPOTEKTOPOB,

b) GpicTpoe 3aMopaxuBaHue KIETKH,

B) MemnieHHOE 3aMOpaXKUBaHUE KIIETKH,

I') cunTe3 KIIeTKOI OHOTOTHYECKIX aHTU(PPU3OB?

17.Kakoe cBOicTBO THOPHIOM OCOOEHHO Ba)KHO ISl UCTIONIb30BAHKS B ME/MIIMHE!

A) BbICOKas CTIEU()UIHOCTD AHTUTET,

B) ctocoOGHOCTE K HEOTPAaHWUIEHHOMY POCTY,

B) BO3MOXHOCTH pa3MHOaThCsI HA NCKYCCTBEHHBIX ITUTATEIBHBIX CPeax,

I') xpareHue B 3aMOPOKEHHOM COCTOSTHHH?

18.Kakue BemecTBa OTHOCATCSI K BTOPUYHBIM METa0O0IHUTaM:

A) pepmeHTHI, B) anTnbmnoTHKH,

b) ButamuHsl, I') amunokucnoTs?

19.Kakoii crmoco® mnonydeHHs aMHHOKHCIOT II0/Ipa3yMeBaeT MOJy4YEeHHE YHCTOrO IMPOAYKTa, CBOOOTHOTO OT
IPUMECEH:

A) ruaponns 6esKoB, B) pepmenrarus.

B) MuxpoOnonornyeckuii CHHTE3, I') xumuueckuit cuaTes?

20.Kakoii MeTox uMMOOMIM3anuyd (EepMEHTOB 00ECIICUMBACT PaBHOMEPHOE pacrpeiaeieHne Gepmenta B o0beMe
HOCHTEJIS:

A) BKITIOYEHHE B TUTIOCOMBI, B) unkancynupoBanue,

B) ancoOrus, I') BiIrOUCHME B TEB?
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DoH/I OLICHOYHBIX CpEACTB I NIPOBEACHUA HpOMC}KyTO'-{HOﬁ aTTeCcTalu

21.B xakoM OHOTEXHOJIOTHYECKOM HPOLIECCE He UCTIONB3YIOTCS IPOAOKH:

A) kBamieHue, B) Bunogenue,

b) xneboneuenue, I') muBoBapenue?

22.Kaxue mpogykTel MeTaboinM3Ma IPUMEHSIOTCS B CEJIBCKOM XO3SHCTBE MU HOBBILEHUS IPOAYKTUBHOCTH
KHUBOTHBIX:

A) pepmeHTHI, B) BuTamunsI,

b) aMuHOKHCTOTHI, I') opranuyeckue KUCIOTHI?

23.Kakoii cnoco0 CHMKEHHsS YHCICHHOCTH HACEKOMBIX — BPEAMTENCH CEJIbCKOTO XO03sicTBA He OTHOCHTCH K
OMOTEXHOJIIOTHIECKHAM CII0CO0aM:

A) crepunmzanys, B) npuMeHeHne HHCEKTUIMIOB,

B) ncrons3oBaHne eCTECTBECHHBIX BParos, I') coznanne mpenapaToB Ha OCHOBE OaKTepHii?

24.0TX010M KaKoTo MPOMU3BOJICTBA SIBJISIETCS PEHOI — OMACHBIH 3arPsI3HUTENh CTOYHBIX BOJ!

A) aToMHasl SHEPTETHKA,

b) Heprenepepadorka,

B) npou3BOACTBO CHHTETHYECKUX MOOIIHUX CPEACTB,

I') nennrono3Ho-0ymMaxkHasi MPOMBIIUICHHOCTH?

25.Kaxkoe ycioBue sBIsIeTCS 00s3aTENBHBIM AJIS pa3I0KeHUSI OPTaHUKH B adPOTEHKE:!

A) HanmMuKe OJJHOKJICTOYHBIX BOJOPOCIIEH,

B) manmume o6e33apakiBaIOMIUX BEIICCTB,

B) nannuue Bo3nyxa,

I') Hammuue anekTpomoB?

26.Kakoe BemecTBo 00pasyeTcs B pe3yabTaTe BEpMHUKYJIbTHBUPOBAHUS:

A) rymucorn, B) 6uorens,

B) ryMHHOBBIE KUCIOTHL, I') 6buorymyc?

27.Kak Ha3bIBaeTCsI MpoLecc pas3iokeHHss KCeHOOMOTHKOB 101 BO3JCUCTBUEM MUKPOOPTaHH3MOB:
A) 6uorpaHchopmanus, B) BepMuKyTTHBHpPOBAHUE,

b) 6poxenue, I') runponus?

28.Kakne ycTaHOBKM He MPUMEHSIIOT ISl OYMCTKU BO3AyXa!

A) 6uockpy060epsl,

B) 6uocencopsl,

B) 6uopunsTpsl,

I') 6uopeakTophl C OMBIBAEMBIM CIIOEM?

Yacts b.

W3 npeaoxeHHbIX OTBETOB BIOEPUTE TPU BEPHBIX.

1.01am4nst reHHOW MHXKEHEPUH OT CEJICKIUH:

A) mporiecc MPOUCXOUT B OpraHU3ME,

B) orbupaercs motoMcTBO oHOM Moiekynsl JJHK,

B) ckpemnuBaroTcs reHBl HEPOJICTBEHHBIX BHJIOB,

I') mponiecc mporcxonuT B «IIpoOHpKe»,

J) ckpenBaroTcsi pOACTBEHHBIE 0COOH,

E) pe3ynbraT cKpemunBaHus MOKHO TOJIBKO TPEIyraiarh.

2.IlpenmyniecTBa KJIOHAJIBHOTO Pa3MHOKEHHSI PACTEHH:

A) 03110pOBIIEHHE TIOCAJJOYHOTO MaTepuaia,

B) nomnyueHne HOBBIX COPTOB PAaCTCHUH,

B) BBICOKHIT KO PHUIIIEHT pa3MHOKEHUS,

I') sxoHOMUS TUTOIIIAIEH,

JI) mosiBneHre HOBBIX Ka4eCTB Y pacTEHUI.

3aKOHYHTE MPEIIOKEHUS:

3.0pranu3m, B FTeHOM KOTOPOT'O BHEJIPEH YY)KEPOJHBIN I'€H, HA3bIBAETCS ....c...........

4 Ilpouecc mepepaOOTKH TBEPABIX OPraHMYECKHUX OTXOJOB MPHU IOMOIIM KpPAcHBIX Kadu(OpHUIICKHX uepBel
HA3BIBACTCH .eueueeenene....

5.Knerka pacteHuii, TuIeHHast KICTOYHON CTCHKH HA3bIBACTCH ................

6.COBOKYITHOCTb KJIETOK MJIM 0COOEii, MPOMU30ILIEIINX OT OJJHOTO OOIIEro MpeaKa MmyTeM O0ecroyioro pa3MHOKEHHS,
Ha3bIBACTCH. . e.cueee......

7.IIporecc 00pa3oBaHMsI OPTraHN30BAHHBIX CTPYKTYP M3 KaJTyca PAaCTEHHH Ha3BIBACTCS ... ............

8.DepMeHTHI, HCKYCCTBEHHO CBS3aHHbIE C HOCUTEJIEM U COXPAHSIOIINE CBOIO aKTUBHOCTD HA3BIBAIOTCS ..e.vevee........

3ananue 2.

IIpoananu3upyiiTe TEKCT U OTBETHTE Ha CJIEAYIOIINE BOTIPOCHI:

1)Yto Takoe a3oTduKkcanus U KaKue KHUBbIE OPIaHU3MbI CIIOCOOHBI K 3TOMY nporeccy?

2)Kak Ha3pIBalOTCSA TPYIa IeHOB OaKTepuii, KOTOPBIE KOHTPOJIMPYIOT ITpoIiece a30T(HUKCAITHH?

3) Kakue npo0ieMsl CTOSIT Iepe]] TeHHBIMHM HHXXEHEepaMH, CO3/IAI0IIIMHU a30T(QHUKCUPYIOIINE pacTeHUs?
Pacmenun-azomeuxcamoput
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AzoTr¢ukcanus — nporece, B X0/1e KOTOPOro arMOC(epHbIN a30T BOCCTaHABIMBACTCS B KJIETKAX 10 AaMMOHHS U 3aTEM
UCTIONB3yeTCs IJIsl CHHTE3a OelKa M APYTMX OpraHWYecKuX BemecTB. K HEMy CHOCOOHBI TONBKO HEKOTOPBIC MPOKAPHUOTHI:
CHHE-3eJIEHbIE «BOJOPOCIIN», KIyOEHBKOBBIE OakTepuu, OOWTAIONIME Ha KOpHAX 0000BBIX pacrenuid (pox Rhizobium),
cBOOOJHOXKMBYLIKE OYBeHHBIC OakTepuu (pox Azotobacter, pox Clostridium).

[lepeHoc reHoB CBSA3BIBaHUS aTMOC(HEPHOTO a30Ta U3 MPUPOTHBIX a30TPHUKCATOPOB B 3JIAKOBHIC PACTEHUS TTO3BOJIHII
OBl pe3KO COKPATUTh MCIOJIb30BaHUE a30THBIX YA00pEHHH U 3aMETHO YMEHBUINTH CBSI3aHHOE C MX NPUMEHEHHUEM 3arpsi3HEHHE
OKpYXaroUlel cpesibl, a TAKKE CHU3UTh CTOUMMOCTD CEJIbCKOXO035HCTBEHHON POAYKIIUH.

OnHako MONTydeHHE PACTECHUH, CIIOCOOHBIX yCBamBaTh aTMOC(EPHBIM a30T — 3ajavya O4YeHb TPYyAHAs, MOCKOJBKY
a30TQUKCALUsI — 3TO CIOXKHBIM IMpoIecC, KOHTPOIUPYEMBIH y OakTepuili OONBIINM YHCIOM TeHOB (0KOJO 15). DTH TeHH
nosryariii Haszsauue Nif (ot arr. nitrogen fixation — gpukcamus azora). ['eHHBIC HHKEHEPHI TPO/IETATH GOBIIYIO paboTy 1Mo
M3YYCHHIO MEXaHM3MOB Tepenau Nif-reHoB u3 GakTepHanbHOW KICTKH B pacTUTenbHyro. OIHAKO 1O CHX MOP OHU HE
JIOOMINCH UX HOPMAJIBHOTO (DYHKIIMOHMPOBAHHMS B KJIETKAX PACTCHHUM.

[Ipo6nemoii Ha My TH co3maHMs a30THUKCUPYIOIINX PACTEHUH CTaJIO TO, 9TO OHOJIOrmYecKast (pMKcamus a3oTa Tpedyer
3HAYUTEIIbHBIX SHEPTETHIECKUX 3aTpaT. B KieTke 3TH pacxo/pl MOKpHIBalOTCA 3a cueT rupponusa AT®. Bor mouemy eciu B
KJIETKy JI000ro OpraHu3Ma, HE IPUCIOCOOIEHHOTO NPHPOAOHN Ul CBSA3BIBAHMA a30Ta aTMOc(ephl, MPOCTO BBECTH
HHUTPOTEHAa3y U 3aCTaBHUTh €€ paboTaTh, TO 3TO HAPYIIUT SHEPreTHUECKUH 0OMEH KIIETKH, U Ta MOrHOHeT oT HegocTatka ATO.

Eme onna, noxanyii, 6ojee cepbe3Hasi TpPyAHOCTh 3aKJIIOYEHA B CBOWCTBAaX caMOW HUTporeHasbl. Ecin Ha3BaHHBIN
(epMEeHT M30MpPOBaTh U3 (PUKCHUPYIOUIETO a30T MUKPOOPraHW3Ma, TO OH OBICTPO TEPSIET CBOIO aKTUBHOCTB, «OTPABIISSCH»
KHCIIOponoM Bo3xayxa. CIieIoBaTebHO, i AaXke U IepeHecTH Nif-reHsl B pacTUTENbHBIC KICTKH, KOTOPHIC B OTIHYIHC OT
MIPUPOJTHBIX a30T(GHUKCATOPOB HE yMEIOT 3aIMIIATh HUTPOTEHA3y OT KHCIOpPOJa, TO OHM NMPHOOPETYT JHIIb HEaKTHBHBINA
(bepMeHT.

W, HakoHell, FeHHbIe HH)KEHEPHI BCTPETUIIUCH C IIPOOJIEMOH, CYIITHOCTh KOTOPOM COCTOUT B TOM, YTO MOHBI aMMOHUS,
oOpa3zyromiuecs MpyU BOCCTAaHOBJICHUU a30Ta, TOJDKHBI CPas3y JKE HCIOJIB30BaThCS JAPYTUMH (EPMEHTATUBHBIMUA CHCTEMaMH.
Ecnu ke OHM HaKamiMBalOTCSI B KJIETKE B CIMIIKOM 6OJ'II>IHI/IX KOJIM4YCCTBaX, TO OHMOCHHTE3 HUTPOI'CHA3bI O6paTI/IMO
TIOJaBJISACTCA. DTOT MEXaHU3M MO3BOJIIET KIETKAM MHOT'HX (I)I/IKCI/IpyIOHII/IX a30T MUKPOOPTaHU3MOB CBA3BIBATH POBHO CTOJILKO
aTMoc(epHOTro a30Ta, CKOJIBKO UM HEOOXOAMMO Ui BHYTPEHHETO HCIHONb30BaHUA. [IpOAyKT peakuuy, HaKOIUICHHBIH B
JIOCTATOYHOM KOJIMYIECTBE, OBICTPO OCTAHABIMBACT MPOTEKAHUE PEAKINi, TO3TOMY HOHOB aMMOHHS B KJIETKE BCET/1a CTOJIBKO,
CKOJIBKO HEOOXOZMMO M JA0cTaTouHO. OUeBHIHO, YTO JUTS CBEPXIPOAYKIMH «CBSI3aHHOTO a30Ta» KICTKH C TAKOM CHCTEMON
PEryJISLUH HET CMBICIIA HCIIOJIB30BATh.

HecMmoTpst Ha TO, YTO HEKOTOPBIE M3 Ha3BaHHBIX TPYIHOCTEH yXKe YCIEIIHO NPEeoI0JIeHbI, OKOHYATEIbHOE PELICHHUE
po0JIeMBI, CBSI3aHHON C CO3JJaHUEM PACTEHHH, CIOCOOHBIX K a30T(HHKCAINH, TTO-TIPEKHEMY OCTACTCS JIJIOM Oy TyIIero.

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

Kpurepun oneHkn

[Monstue azordukcanus — 1 Gamn

XapaKkTepucTHKa TeHOB, OTBEYAIOIINX 3a Mporecc — 1 Gamr

XapakTepucTuka npooieM a30THUKCUPYIOIUX pacTeHUH — 3 Gaia

MakcnumanbHOe KOJIMYECTBO OayioB — 5 OanioB

3aganue 3.

PazpaboTaiite KpaTKyl0 MporpaMMmy OJJIEKTHBHOTO Kypca g ydammuxcs 10 kmacca mo Teme «OCHOBBI
OMOTEXHOJIOTUIY. YKaXKHTE:

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

o METOAbI U3YYCHU,

e  (opMbI H3ydeHHs.

Kpurepun oneHku

dopmynupoBKa LeJH 1 3a1a4d Kypca — 1 0ayn

XapakTepucTHKa U3y4aeMbIX TeM Kypca — 2 Oaa

Ykazanue BUAOB MeTO/I0B — 1 Gasut

VYkazanue popm padoTsr — 1 Gamn

MakcuManbHOE KOJIMYECTBO 0ajlIoB — 5 0anios

3ananue 4.

IIpoananu3upyiTe pUCyHOK U OTBETHTE Ha CIEAYIOIIHE BOIPOCHL:

1) Kakue ctpaHbl BEIpaIMBaOT TeHHO-MOAM(UIIMPOBAHHBIC pAaCTEHUS?

2) Kakoga obm1as ruromaas (B MITH. Ta), 3aHIMaeMas 1oJ{ BeIpanuBaane I M-pactenuii?

3) Kakue I'M-pacTeHus BbIpalluBaIOT B 3TUX CTpaHax?

4) Kakoe n3 I'M-pacTeHuil nuaupyeT B CIUCKE BBIPALIMBAEMBIX PACTEHUI U B KaKUX OTPACIAX MPOU3BOJACTBA €rO
MIPUMEHSIOT?
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Nugepsi no Bbipawusanuto MO

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

Maowagb, MAH 2a % om BbIpawuBaeMbIX B Mupe I'M_-xynbmvp
70,9 g?‘“ e o 7 )

OCMAaAnbHbIE
-ty

44,2
24,5 ‘g"i‘j’,‘“
11,6 11
I l XAONOK O

KyKypysa
CIUA Bposuaus Apzesmuxa Mugus Kawaga -~ 30

MCTOMHMK: ISAAA

Kpurepun oneHku:

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

Yka3aHue III0IIaaH, 3aHATON 1o/ BEIpamuBaHue — 1 Oamn

VYkazanue ['M-pactenuit — 1 6amn

VYkazanue munupyromero ' M-pacTteHus u oTpaciel ero mpuMeHeHus — 2 6amia
MaxkcnmanbHOE KOJIHMYECTBO OaIoB — 5 0anioB

OHCHO‘IHLIﬁ JIMCT K TUIIOBBIM 3aJaHUAM (MOZ[CJ'IBHBIG OTBCTLI)Z

1 BapHuaHT.

3amanwme 1 - Tect (21 Gamn)

Brnok A.

l1-r I5-8

2-06 16 -6

3-8 17-a

4-8 18 —B

5-r 19-1

6-r 20-r

7-6 21 —a

8-0 22-6

9-a 23 -8B

10-8 24-0

11-a 25—-B

12-7 26—t

13-8 27 -a

14 -8 28-0

b1-0,B,T b 5 - nporomnact
b2-a,B, T b 6 - kioH

B3 — TpancrenHsIi (reHHOMOIU(PHUIINPOBAHHEII) b 7 - mopdorenes
b 4 — BepMuKynbTBHpOBaHUE b 8 - nMMoOMIIM30BaHHbIE

Kputepun ouenkn: 40 6anos

3amanue 2.

TTonsitue azorduxcammst — 1 Gamn

Aszomgpuxcayus — npoyecc, 8 xo0e KOMopo2o ammoc@epHblli a30m 80CCMAHABIUBAEMCA 8 KIeMKAX 00 AMMOHUS U
3amem UCNOAb3Yemcs Olsl CuHmesa Oelka u Opyeux opeanuueckux eewecme. K Hemy cnocobHel monvko Hekomopbie
NPOKApUOMbL: CUHe-3eNeHble «8000POCUY, KIyOeHbKogble baxmepuu, obumarowjue Ha KOpHAX 00606bIX pacmeHull (poo
Rhizobium), ceoboonoscusywue nousennvie baxmepuu (poo Azotobacter, poo Clostridium).

XapakTepucTHKa TeHOB, OTBEYAIOIINX 3a rporecc — 1 Gaur
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Azom@ukcayus — 5mo npoyecc, KOHMpoaupyemvlii y 6axmepuil OOJbUWUM YUCTIOM 2eH08 (0Ko0 15). Dmu eeHvl
nonyuunu nazeanue Nif (om anen. nitrogen fixation — uxcayus azoma).

XapakrepucTrka npodieM a30TGUKCHPYIONINX pacTeHui — 3 6aa

A) Ipoyecc cummesa - 2Mo dHEP2O3AMPAMHBIN NPOYECC, NOIMOMY €Clu 6 PACMUMENbHYIO KIemKy 68ecmu
HUMpO2eHasy U 3acmasums ee pabomamv, MO MO HAPYWUM SHepeemuyecKutl oOMeH KIemKu, u ma nocubHem om
nedocmamxa AT®.

bB) Kucnopoo, komopvie pacmenus gvloensirom 6 pesyivmame oomocurmesa uHeubupyem oelicmeue HUmpo2eHa3ol.

B) Haxonnenue uono6 ammoHus 8 Kiemke 8 CAUMKOM O0TbUUX KOTUYECMBAX NOOAGIsemn OUOCUHME3 HUMPO2EHA3bL.

3amanue 3.

DopmynupoBKa el 1 3a1a4 Kypca — 1 6amt

Lenv: nosnakomums ¢ OCHOGHbLIMU HANPABIEHUAMU OUOMEXHONOSUU

3aoauu: uzyuumos acnekmol 2eHHOU U KIEMOYHOU UHIICEHEPUL, NOZHAKOMUNMb C NPAKMUYECKUMU CEEPULEHUSMU IMUX
HanpaeieHull 8 OUOMEXHOI02UU, PACCMOMPENb C8epULeHUs OUOMEXHON02UYU 8 NPOU3BOOCMEe NPOOYKINO8 NUMAHUS, KOPMOS,
6 0OXpamne okpydcaiowel cpeoul.

XapakTepucTHKa H3y9aeMBIX TeM Kypca — 2 Oana

T'ennas unoicenepus

Knemounasn unscenepus

Ipousso0cmeo amuroKuciom, GUMAMUHO8, hepMeHmos

buomexnonoeus 6 nuwesoti npomvluinenHocmu

DKxonoeuueckas buomexHono2us

3nauenue buomexHonO2ULECKUX UCCIEO08AHUIL OISt MEOUYUHBL U 300POBbSI YEN0BEKA

Vka3zaHnne BUOOB METONOB — 1 Oamt

Cnosecnbie (nexyus, 00vsicHeHue, pacckas, beceoa)

Haznsaouvie (Oemoncmpayus onvimos, demMoHcmpayus npe3eHmayuil u 6u0eopuibmos)

Ipakmuueckue (paboma c ucmounuxamu ungopmayuu)

VYkazanue popm padotsr (1 Oamr)

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

3ananue 4.

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

CLA, bpasunus, Apeenmuna, Unousa, Kanaoa

YkazaHue III0IIaaH, 3aHATON 1O/ BEIpamuBaHue — 1 Oamn

162,2 mnn. ea

VYkazanue ['M-pactennii — 1 6amn

Cos, KyKypy3a, XION4amHuK, KaHod

VYkazanue munupyromero ' M-pacteHus 1 oTpacieil ero mpuMeHeHus — 2 6ainna

Cos (51%), npumensiemcs npu npou3Bo00CmMEe KOPMo8 015 HCUBOMHBIX U NPOOYKMOE NUMAHUSL /5l HeN08eKd (MACHbLE
U MOAOYHBIE NPOOYKMbL, CIAOOCTNU)

Bapmuanr 2
3aganue 1 - Tect
Yacts A.
OTBeThTE Ha BONPOCH TECTA, BHIOPAB OJJMH BEPHBIH OTBET U3 YETHIPEX MTPEATI0KEHHBIX.
1.Kaxue opranu3msl SIBISIFOTCS. OObEKTaMU HOBEHILIeH OMOTEXHOIOTHH:

A) YemnoBeK, B) xuBoTHEIE,

b) pacrenus, I') reHHO-MOAU(HUIIMPOBAHHbBIE?

2.Kakoit MeToJ1 HCITONB3yeT OMOTEXHOIOTHS ISl ITOTyYSHHSI YeTI0OBEUECKOTO HHCYITHHA:

A) TeHHas HHXXEHepHs, B) MuKpOOHONIOTHYECKII CHHTE3,

B) xnerounas umxeHepus, I') sM6GproHanbHBIH?

3.Kakoe HampaBieHre OMOTEXHOIOTHH ITOIPa3yMEBaET MOydeHHE ONOIOTHYSCKUX CPEACTB 3alIUTHl PACTCHHN:
A) menuiuHa, B) skosnorus,

b) cenbckoe x035iCTBO, I') numieBast MPOMBIIIUICHHOCTE?

4.Kak Ha3pIBaloTCs (PEpPMEHTHI, KOTOPbIE MPUMEHSIOTCS B T€HHON MHXEHEPUH JUIS TOJYUYECHUsS! «JIMIIKUX KOHIIOBY» Y
reteposiornysbix JJHK:

A) pecTpHUKTa3bl, B) nmMmmo6unm3oBaHHbIe,

b) nuraser, I') nyxneassr?

5.Yto0 npennonaraet nporecc ruOpUAN3ALMN IIPH NEPECAIKE TEHOB!

A) cunte3 /IHK na u-PHK,

b) cunte3 u-PHK na JJHK,

B) BcTpamBanue reHa B ia3Muzy,

I') BcTpanBanne peKOMOMHAHTHOM IIJIa3MUABI B OaKTepHIO?

6.Kakoii MeToJ1 oTydeHHs! TpaHCT€HHBIX pacTeHuH npeanonaraer Hambiienne JJHK Ha Metammyeckue yacTHIb U
00CTpeln KIETKH:

A) anetponoparys, B) mukpounnsexu,

b) 6annucruka, I') 3apaxenune?
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7.Kaxoe HampaBieHHEe B IIOJYYEHHM TPAHCI'€HHBIX pPACTEHUH NpeAIojaraeT IOBBIICHHE YCTOHYMBOCTH K
OaKkTepUaIbHBIM M TPUOKOBBIM MH(QEKIHSIM:

A) yCTOMYHUBOCTH K aOHMOTHYECKHM CTpeccaM,

B) ycToHYMBOCTh K MHCEKTHUITUIAM,

B) ycroitunBocTs k repbununam,

I') ycroltamBOCTH K (puTOmaTOreHaM?

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

A) TpaHCIUTaHTOJIOTHA, B) onkonorus?

b) ummyHonOINMA, I') renorepanus?

9.YT0 MpONCXOANT C PACTUTENBHBIMH KIETKaMH, TOMEIICHHBIMU Ha MUTATEIbHYIO CPEY:

A) TepsIOT CBOIO CIIEIMANN3ALHIO,

B) TepsroT cnocoOHOCTE K pa3MHOKCHHIO,

B) nepecrator pacry,

I') 00pa3yroT ypoaiauBeie CTPYKTYPHI?

10.Kakoe cBOICTBO KJIETKH B KyJIbType MO3BOJISIET PEaM30BaTh HACIEACTBEHHYIO HH)OPMALIHIO:

A) HacIIeZICTBEHHOCTD, B) ToTHmOTEHTHOCTB,

b) n3mMeHunBOCTS, I') reneTnyeckas reTreporeHHOCTH?

11. Kakoit MeTo[ MoITydeHHsI TPAHCTEHHBIX OPTaHU3MOB XapaKTepeH Kak JUIsl PACTEHHA, TaK U AJIS )KHBOTHBIX:
A) Gannucruka, B) muxpounsexiua THK,

b) ucnons3oBanue arpodakTepu, I') anexTponoparust MeMOpaHb1?

12 Kak Ha3pIBaeTCs KJIETKa C IBYMS Pa3HOPOIHBIMU SAPAMH:

A) cUHKapHOH, B) smGpuoH,

B) rerepoxapuoH, I') xumepa?

13.Kakoe CBOICTBO KaJUTyCHBIX KJIETOK XapaKTEepU3yeTcs HAIMYMEM KIIETOK B Pa3HBIX CTaUAX POCTa:

A) reHeTHYeCKas TETEPOTCHHOCTb, B) ropMOHOHE3aBHCHUMOCT®,

b) pusnonornueckast aCHHXpOHHOCTb, I') ToTunoreHTHOCTH?

14 Kaxotii crioco0 B )KHBOTHOBOJICTBE MOJIPa3yMeBaeT Pa3BUTHE OCOOH U3 ABYX PA3IIUIHBIX OJIACTOMEPOB:
A) nosryueHue Xxumep, B) xionupoBanue,

B) nony4enune Onu3HEIOB, I') TpancmranTanms?

15.Kaxas oTpacip MEIUIMHBI HanOoJee YCIENIHO PUMEHSET CTBOJIOBBIE KIICTKH JUIs JICUCHUS:

A) opromenus, B) neBponorus,

b) xapauonorus, I') romeonatus?

16. Kakoe BemiecTBo crocoOCTBYET aaNTallK KIETOK K HU3KAM TEeMIIepaTypaMm Py 3aMOPa’KUBAHUH U Ha3bIBACTCS
TOPMOHOM CTpecca:

A) riuuepuH, B) sTunexrnukons,

b) nuHONEBas kucnora, I') abcr3oBas kucnora?

17.Yro takoe rubpugoma:

A) xuMepHast MoJIeKyJIa,

B) comaTmueckmii rubpu,

B) rubpuz 1r00BIX KIETOK,

I') rubpun nuMdonmTa 1 OIMyX0IeBoH KISTKH?

18.Kakue npoayKThl METa00IM3Ma 3aHUMAIOT IIEPBOE MECTO MO0 00BEMY IPOU3BOCTBA!

A) pepmeHTHI, B) arTHOHOTHKH,

B) ButamuHsl, I') amuHOKHCTIOTHI?

19.Kakue opraHu3MBI SBISFOTCS HEOTPaHHYCHHBIM UCTOYHUKOM TS TIOJTYYeHUS (JepPMEHTOB:
A) )KHBOTHBIE U UX KEJE3bI, B) pactenus B onpesieseHHO# (ase pocTa,
B) Muxpoopranmsmel, I') Bupycor?

20.Kaxkoii MmeToa ummoomm3anuu GpepmerTa nojuepxkusaet ero 100% akTUBHOCTS:

A) KOBaJICHTHOE CBSI3BIBaHUE, B) unKkarncymipoBanue,

B) apcopbuus, I') BkiIrOUEHUE B TEIb?

21 Kakoii OMOTeXHOJIOTHIECKHI POIIECC MPOUCXOAUT MPH YUACTHU APOHIKEH:

A) cunocoBaHHE KOPMOB, B) nuBoBapenue,

b) kBamenwue, I') ceipoBapenue?

22 Kakue npoayKThl )KU3HEACSITSIbHOCTH MUKPOOPTAHU3MOB IIPUMEHSFOT B MEIUIIMHE ISl TECTUPOBAHUS MTATOJIOT MU
OpraHoB:

A) BUTaMUHBI, B) antnbnoTnkw,

B) crepounsl, I') pepmentrr?

23.Kakue opraHu3Mbl He IPUMEHSOTCS TS IIPOU3BOICTBA OnonpenaparoB (00phda ¢ HACCKOMBIMU-BPEIUTCIISIMH):
A) cniopoBble OakTepuH, B) nuisnmounsle rpuoH,

b) Mmukpockonnyeckue rpuosl, I') myckapauHHBI Tpr6?

24 Kakoii BUZ 3arpss3HEHHS] CTOYHBIX BOJ BBI3BIBAIOT OTXObI MUILEBOM MTPOMBIIUICHHOCTH:

A) pannoaxkTHBHOE, B) mexannueckoe,

B) 6uomoruueckoe, I') xumudeckoe?
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25.Kakue opraHi3Mbl HEIIOCPEICTBEHHO PA3JIaraloT OPraHuKy B a9POTEHKE:

A) 6akrepun, B) oxHOKIETOYHBIE BOJOPOCTIH,

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

26.Kakoii npoyKT He SIBJISICTCS TOOOYHBIM IPH ITPOMBILIUICHHON Iepepad0TKe TBEPABIX OTXO/0B:
A) impokapOoH, B) 6uorymyec,

b) xommocrT, I') roprounii raz?

27.B dem 3aKiIroyaeTcs IK0J0rnYecKoe 3HaAUCHNE MTOTydeHIs Ororasa:

A) nojyueHne UCTOYHUKA SHEPTUH,

B) yrunmusamnmst oTx010B,

B) npumenenue raza st o6orpesa TEIUIHL,

I') mony4uenne Metana s Hy XK XUMHUH?

28. Kakas ycraHOBKa JUIsl OYNCTKH BO3/yXa I10Ipa3yMeBaeT NpMMEHEHHEe NMMOOMIIN30BaHHBIX MUKPOOPTaHU3MOB!

A) Guockpy066ep,

B) 6uocencop,

B) 6noduinstp,

I') buopeakxTop ¢ OMBIBa€MBIM ClIOeM?

Yacrts b.

W3 npeioKeHHBIX OTBETOB BBIOEPUTE TP BEPHBIX:

1.Kaxwue nporecchl COCTaBISIOT MEXaHU3M TeHHOI HH)KeHEPHU:

A) perumukarmst JTHK,

b) pexomOunanus JITHK-reHa u miasmusl,

B) BBeneHME peKOMOMHAHTHOH IIa3MUIBI B OAKTEPHIO,

I') cinaiicunr,

[1) BeIpammBanHne ma3MuIsl B KyJIbTypYy,

E) MonexyssipHOE KJIOHMpOBaHNE PEKOMOMHAHTHOW TIa3MUAbI?

2.KakoBo 3HadueHne Onorymyca:

A) agcopOupyeT COH TSDKEIIBIX METaNJIOB,

b) HeliTpanusyeT 3arpsa3HeHUE MOYBBI,

B) noBsImaer maoxopoaue,

I') yHuuTOX)Aa€eT COPHIKH,

J1) mopImaeT 6yhepHOCTD OYBHI,

E) yny4maeT BononpoHUIiaeMocTs?

3aKOHYHTE MPEITIOKEHUS.

3.0pranu3mM-Mo3auK, 00pa3oBaHHBIN IIyTEM CIUSHHS 0JIACTOMEPOB JABYX Pa3HBIX BUIOB, HA3bIBACTCA ... . ...

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

5.Konbuessie monekynsl [JIHK OakTepuaibHOro INPOMCXOXKAEHUS, CHOCOOHBIE AaBTOHOMHO CYIIECTBOBATb;
UCIIOJIb3YIOTCS B OMOTEXHOJIOTHH KaK «IOBO3KHY», HA3BIBAIOTCS .e.eueeven......

6.BemiectBo, cocrosiiee M3 MeTaHa, YIJIEKHCIOTO Tra3a M CepOBOJIOPOAA, SBJISIOLICECS MPOIYKTOM aHa’pOOHOTO
Pa3JIOKEHUS] OTXO/I0B, HA3BIBACTCH .............

7.CriocoOHOCTD KJIETKH PEaIn30BaTh 3AI0KCHHYIO B HEH MeHETUYECKYIO HH()OPMAITHIO, HA3bIBACTCS ....vev...... ...

8.BemiecTBa, KOTOpbIE HEOOXOJMMBI Ui POCTa M Pa3BUTHSl CaMOil KIIETKHM, CHHTE3HPYIOTCS B HEll B OOJIBIINX
KOJIMYEeCTBaX, HAa3bIBAIOTCHA ...... _

3aganue 2.

[Ipoananu3upyiite TEKCT U OTBETHTE Ha CJIEAYIOIINE BOMPOCHI:

1) B xakux oTpacisix Hay4YHOU U MPOU3BOJCTBEHHON C(hephl HAILIO MPAKTHIECKOE MPUMEHEHNE TAKOE HAIIPaBJICHNE
OMOTEXHOJIOTUHU KaK KyJIbTypa KJICTOK BBICIINX PACTECHHIT?

2) Kak ¢ momoImpro MeTofa KyJIbTypHI KIeTOK U TKaHEH MOXKHO COXPaHHUTh PEAKHE U MCUe3aloIIne BUAbI paCTeHHH?

3) Kak MeTooM aHApOTeHe3a MOTYIar0T TOMO3UTOTHBIC PACTCHUS?

4) KakoBo mpakTU4ecKoe 3HaYeHHe KIIOHAILHOTO MUKPOPa3MHOKEHUS pacTeHU?

5) B 4em 3akimoyaercst MpakTHYECKOE 3HAYEHUE COMATUUCCKON THOpUAM3auu?

IIpakTyeckoe NpUMeHeHNe KYJIbTYPbI KJIE€TOK BHICIINX PACTEHH

IJkonocus. B HacTosiee BpeMsi MHOTHE BHJIBI PACTEHHM HMCUE3NH C JUIA 3eMJIM, MHOTHE HaxOJSITCS Ha TpaHU
ncdesHoBeHus. KynpTypa kieTtok — 3¢ (heKTUBHOE CPeICTBO COXpaHEHHs TeHO(POH A BU/a, @ TAKKe YHUKATbHBIX T€HOTHUITOB
MITaMMOB-TIPOAYIIeHTOB. CyIIecTBYyeT HECKOJIbKO CIIOCOOOB coxpaHeHusl (heHOTHmoB. KieTkum «BHE opraHu3Ma» MOXKHO
COXpaHATh KaK B JKUBOHW MepecajloyHON KOJUIEKIIMH, TaK W JCTIOHWPOBATh (XPaHUTh) MX MPH HU3KUX H CBEPXHHU3KUX
TemIepaTypax (B )XHIKOM a30Te).

B Otnene Ouonorun kinetku u OuotexHonorun VOP PAH naxomurtcs Bceepoccuiickass KOJUICKIUS KICTOYHBIX
KYJBTYp BBICHINX PACTCHHI, B KOTOPOW NEMOHHPOBAHO OKOO 100 pa3iWyHBIX pPacTUTENBHBIX OOBEKTOB (KAJUTYCHBIC U
CYCTIEH3HOHHBIE KYJIbTYPBI KIETOK). OTHAKO B CHITY OCOOEHHOCTEH KYJIbTYphl KIETOK KaK OMOIOTHIECKON CUCTEMBI (BBICOKAS
TeTepOTeHHOCTh M JaOWIIBHOCTh) TaKoOH crmoco0 coxpaHeHusl TeHo(oHAa He Bcerma HauexeH. l'opazmo sddexTuBHEE
COXPaHsTh 0OBEKTHI IN VIitro B )KMAKOM a30Te MPH CBEPXHU3KHUX Temmeparypax (—196°C). Tako# crmocod XpaHeHHs MOTyHIT
Ha3BaHHE KPUOCOXPAaHEHUSs, MJIM KPUOKOHCEPBALUH.
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B pacmenuesodcmee KyipTypa KIETOK B KAUECTBE HHCTPYMEHTA HCIIOIB3YETCs JaBHO, 3 ()EKTHBHO U B Pa3IMYHBIX
acCIeKTax.

Hcnons3oBaHue KyIbTUBHPYEMBIX KJICTOK B CENICKIHN.

MeToabl KyIbTHBUPOBAHUSI KJICTOK U TKaHEH pacTeHwil in Vitro mpuMeHsoTes Kak A/t HOBBILCHUs 3P HEKTUBHOCTH
TPAIUIMOHHBIX CIIOCOOOB CEJIEKINH, TaK W IS BHIIIOIHEHHS 33134, KOTOPBIE HE MOTYT OBITh PEIICHBI CTAHAAPTHBIM ITyTEM.
ITpn rubpuauszanuy n3-3a cerperanuy (OTACICHUS) TEHOTHUIIOB B F2 MOITydaeTcsl TeTeporeHHas MOy, COCTOSIIAs U3
pacTeHHil, y KOTOPBIX HHTCPECYIOIIUE CEJICKIOHEpPAa IPU3HAKK BBIPAKCHBI B Ppa3HOH CTEMEHH M IO-Pa3HOMY
CKOMOWHHMPOBAHBI C IPYTUMHU NMpH3HaKaMy. MeuTa Jo00ro ceIeKnHoHepa — UMETh Ul pabOThI ITOJTHOCTHIO TOMO3HIOTHOE
pacTeHue, B 3TOM CIydae B MOKOJECHHUSIX HE OyAET NMPOHMCXOMUTH PACUICIUICHHS M CEJICKIMOHHBIN MPOIECC CYIIECTBEHHO
COKpAaTHUTCA.

B 1964 r. unawmiickue uccnemoBarenu C. I'yxa m C. MaremBapu OTKPbUIM BO3MOXHOCTH MOJydYeHHUs in Vitro
TalUIONJO0B IIPH KyJIbTHBHPOBAHUM TBUIPHHKOB HAa HMCKYCCTBEHHBIX NHTATENBHBIX Cpelax C AoOaBIeHHEM TropMOHOB. B
JaTbHEHIIEM TIPH YABOCHUH YHCIIa XPOMOCOM, MPOUCXOAAIIEM CIIOHTAaHHO WM MHIYIIMPOBAaHHOM 00pabOTKON KOJIXHIIMHOM,
BO3HHKAIOT TOMO3UT'OTHBIE AUIUIONIHBIC PACTCHNUS, KOTOPBIE MIEPEAAI0T CBOU IIPU3HAKH IOTOMCTBY 0e3 pacuierieHus. TakuM
00pa3oM, UCTIONB3YS C IETBI0 MOMYICHNS TaIIONAO0B MBUIFHUKH THOPHIOB F1, MOXHO MOTydaTh CTa0WIbHBIC TUHUU Ha 3—4
roga ObICTpee, WeM IpU TpaJuIHOHHOM crocobe. [Iporecc momydeHUss pacTeHU W3 TBUIbIBI Ha3BaH AHOPOZEHE30M.
BriocneactBun OblIM 1MOJOOpaHBI YCJIOBHSL CO3JAHMS TAIUIOMJHBIX PACTCHHM M M3 CEMA3a4aTKOB (HEOTUIOZOTBOPEHHBIX
3apopsimieit). Takol croco0 MPON3BOICTBA TAINIONIHBIX PACTCHUHN MONYINT Ha3BaHUE 2UHO2EHes.

Brictpoe u 3dpekTHBHOE pa3MHOXKEHUE [IEHHBIX TEHOTHIIOB.

ITocne oTbopa ymauHBIX TEHOTHIIOB BCTAET IMPOOJieMa X COXPAaHEHHUs M aKTUBHOTO pa3MHOXeHHsA. Ha ocHoBaHmm
M3YYCHHUS DKCIICPUMEHTANIRHOTO MopdoreHesa in Vitro cosmaHa TEXHOJOTHS KIOHATHHOTO MUKPOPAa3MHOKCHHS PACTCHHI,
KOTOpas BO MHOTHX CTpaHax cTaja yxe KomMmepueckoil. KioHanbHOEe pa3sMHOXKEHHE — pPa3HOBHIHOCTh BEreTaTHBHOI'O
Pa3sMHOXXCHHUsI ¢ MCMOJBb30BAHMEM TEXHHKH iN Vitro. OHO mpuMeHsieTcst st OBICTPOro MONyYeHHs GOJBIIOTO KOJHYECTBA
pacTeHui, NICHTUIHBIX UCXOIHBIM.

[IpenmymiecTBO KIOHAIBHOTO MHKPOPa3MHOXEHHUS 10 CPABHEHUIO C TPAAWIIMOHHBIMHM METOAAMH 3aKJII0YacTcs B
3HAYUTEIBbHO 00JIee BEICOKOM K03 dHuneHTe pazMHokeHus. [Ipn KII0HaIbHOM MUKPOPa3MHOKEHUH MOXKHO 1oy4ath 10 100
THIC. PacTEHHWH B TOJ, TOT/a KaK IpU OOBIYHOM pa3sMHOkeHHH — 5-100 pacTeHmii 32 TOT ke CpoK. MUHHATIOpH3AIUS
Pa3MHOXEHUS SKOHOMHT IUIOINAIH, 3aHAThIE MAaTOYHBIMH M Pa3MHOXKAaeMBIMH DPACTCHUSAMH; B MUKPOPAa3MHOKEHUH U
YKOPEHEHNH YYacTBYIOT T€ PAaCTE€HHs, KOTOPHIE COBCEM HE Pa3MHOKAIOTCS MIIH IIOXO Pa3MHOKAFOTCSI OOBIYHBIM CIIOCOOOM.

OueHp BaXXKHO, YTO KJIOHAIBHOE MUKPOPa3MHOKEHNE YacTO CONPOBOXKAACTCS 03JJOPOBJICHHEM PAaCTEHHH OT HEMATO
n OakTepHaJbHBIX ITATOI€HOB. B coderaHmm ¢ TepMmoTepamueid W XHMHOTEpanmueld MeToJ KIOHAIBHOTO pPa3MHOXKEHHS
MO3BOJISIET B 3HAYMTENILHOM CTETIeHN H30aBUTHCS U OT BUPYCOB, BUPOUIOB (MH()EKIIMOHHBIX T€HOB) U MUKOILJIA3M.

ComaTHueckasi THOpUAN3ALIIHS.

B Tex ciryuasx, koraa MeToAaMu TPaJANUIIMOHHON CEIEeKINH He YAAaeTCs IOIydUTh THOPUAHBIE PACTCHNUS, IPUMEHSIIOT
eIlle OJIHY KJIETOYHYIO OMOTEXHOJIOTHIO — CIIMSTHUE U30JIMPOBAHHBIX IPOTOILIAcTOB. [IpoTomacT nmpeacTaBisieT coOOH KIIETKY,
JHUIICHHYIO KJIETOYHOW CTeHKH. Pa3paboTaH psn MpHEeMOB, CHOCOOCTBYIOIIMX CIMSHHIO MPOTOIUIACTOB, BBIICJICHHBIX M3
pa3HbIX pacTeHud. [ mOpuau3anuen mpoToNIacTOB MOXKHO TOJYYHTh HE TOJIBKO MEKBHUIOBBIE, HO U MEXKPOIOBbIE THOPUIBL.
MeXBHIOBYIO COMAaTHYECKYIO THOPHIN3AIINIO, B YACTHOCTH, UCIOJIB3YIOT JUIS TIEPEHOCA TeHOB YCTOHYHNBOCTH U3 AUKHUX BUIOB
B KyJnbTypHble. Hampumep, ciausHHeM OPOTOILIACTOB COPTOBOTO KapTodess ¢ MpOTOIUIACTAMH IMKOro Buma Solatium
chacoense 8 UOP PAH nonyden coMaTHYeCKui THOPH/T, MEIOIIIA PSIT X035 HCTBEHHO BaXKHBIX MPU3HAKOB. B Benopycckom
HUWU xaprodeneBoacTBa comaTHueckas TiOpuan3anus Oblia yCIenrHo UCTI0Ib30BaHa JJis epeHoca MpU3HaKa YyCTOWIHMBOCTH
K ¢urodpToposy oT mukoro MekcukaHckoro Buma S.bulbocastanum k kymerypHOMY coptry. IlocpemcTBOM CIHSIHUS
MpOTOIUTACTOB XJjopoduwinedexkrHoro myranta S.tuberosum u aumkmx copros S.jamesii, S.bulbocastanum, S.carwensy
MIOJTy9IEHBI PACTEHHSI, B Pa3HOM CTETIEHHU SKCIIPECCUPYIONINE MPH3HAKHI Ha3BaHHBIX (HOPM.

(ITo martepuanam cratbu: HocoB A.M. KynbTypa KJI€TOK BBICIINX PACTEHHI: OT TEOPUH K IpakTuke // buosorus B
mikoje. — 2004. — Ne 5-6.)

Kpurepun onenkn

OTBeT Ha KaXXIBIH BOMPOC OIICHHUBAET B | Gart

MakcumanbHOe KOJIMYeCTBO O0aJIoB — 5 GaioB

3aganue 3.

IIpoBenute ananus cogepxkanus yueornka Cyxopykosa JI.H. O6mas 6uonorus. 10 kiacc: y4ue0. s o6meo0pas3os.
yupexaenuit: npo¢uisHelid yposens / JI.LH. Cyxopykosa, B.C Kyumenko, T.® Uepnsikosckas — M.: IIpocsemenue, 2008. —
224 c. u BeIOEpUTE 3 TEMBI YpOKa, Ha KOTOPHIX BO3MOXKHA MPO(OpHUEHTAMOHHAsT paboTa 10 OMOTEXHOJIIOTUH; TPEIUIOKUTE
MIPUEMBI TAKOH pabOTHI.

Tema ypoka CoxaepxaHue Bompockl, cBs3aHHble ¢ | Bo3aMoxHBIC pHEMBI
OHOTEXHOJIOTHEH npohOpUEHTAOHHO
paboTsl

Kpurepuu onenku

OTMedeHbI TeMbl 3-X YPOKOB U HX cojieprkanue (2 Oana)
OTMeueHBI BONPOCHI, CBA3aHHBIE C OMOTexXHOJIorHeil — | Gamn
‘YkazaHsl npreMbl TPOPOPHEHTANOHHON paboTH! (2 Oana)
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(I)OHI[ OLICHOYHBIX CPEACTB MJIA NNPOBECACHUA HpOMC}KyTO'-{HOI\/'I arTecTauuu
MaxkcuMabHO€E KOJINYeCTBO 0aIoB — 5 0ajioB

3ananue 4.

IIpoanamu3upyiite TaONUIy U OTBETHTE HA CIICAYIOUINE BOTIPOCHL:

1)Kakwne nokazaTenu o3BOJISTIOT CPaBHUBATH NPOIIECCH peMeAnaIiy 1 OnopemMenuanun’?
2) Kakoe Bo3/ieiicTBHE OKa3bIBACT HA MOYBY PEMEIHALIUS U OHOpEeMeThaIius?

3) Kakoif u3 3THX METOZ0B OYHCTKH MTOYBHI OOJIee HAaJIeKEH U IoueMy?

4) Kakue npoIyKThl MOTYT 00pa30BBIBATHCS MPH PEMETUALINN 1 OHOpeMearaIum?

5?7 B 4eM IOCTOMHCTBA W HEIOCTATKH OMOpEMEIHalni?

CpaBHEHHE METOJIOB PeMEANai 1 OHOpeMeTHAIHH.
(ITpukmmagHast axo6moTexHONOTHA. Y4ueOHoe mocodne: B 2 T. T.1 / A.E. Ky3uenos u ap. — M.: BUHOM. JlabopaTopus
3Hanui, 2012. — 629 c., C.599.)

Pemenuanus TToxaszaTenu buopemennanus
CraHpmapTHBIE  aHANW3bBl,  JAIOIINE HccnenoBanne npuMeHIMOCTH KommiekcHple  MEXIUCIHUIUTHHAPHBIC
OJHO3HAYHBIN OTBET TEXHOJIOTHH JJII OYNCTKHU HCCIICAOBAHUSA, TPeOyromue BBICOKON

KOHKPETHOT'O MeCTa 3arps3HeHHS KBaJTU(UKAITHN
OIHOTUIIHBIM METOJA OYUCTKH Pa3HBIX CrangapTu3anuus IpUMEHEHHsI Kaxaprii MIPOEKT TpebyeT
MECT 3arpsi3HEHUS TEXHOJIOTUHU WHAWBHAIYATEHOH pa3paboTKI
XKectkoe: BBICOKME TEMIEpaTypHl, Bo3zaeiicTBre Ha MO4BYy Msrkoe: gobaBineHHWE — MPHUPOIHBIX
pPacTBOpHUTENH, Ta3bl U T.II. cyOCcTpaToB, OHOTEHHBIX >JEMEHTOB,
MHKPOOPTaHU3MOB
JHu, Henenu JTATEeIbHOCTh OYUCTKHU Mecsupl, Toabl
Bricokas; Majo 3aBHCHUT oT HanexxHocTh TEXHOJIOTUI Huskas; CHIIBHO 3aBUCHT oT
0COOCHHOCTEH MeCTa 3arps3HCHHUS 0COOEHHOCTEN MecTa 3arpsi3HEHUs
CTOMMOCTB CpPETHETO IPOEKTA 60-90 % oT cTomMoCTH peMeanaIiu
O6pa3oBaHue OIACHBIX [ToTeHIManpHAsS SKOJOTHYECKAs BosMoxxHO 00pa3oBaHWE  OIACHBIX
MIPOMEXKYTOUHBIX MIPOJYKTOB OIIACHOCTh MPOAYKTOB HETIONHOW OMOJerpamauu
HEMOJHOTO PA3NIOKEHUS 3arps3HEHUS 3arps3HeHus;  TpeOyeTcs  OICHKa
BO3MOKHBIX ITOCJIeICTBUI
WHTPOIYKIIMHA OPTaHIU3MOB

Kpurepuu onenku
OTBeT Ha KaXIBIH BOMPOC OIICHUBAET B | Garr
MaxkcuMansLHOe KOJTHYECTBO 0aioB — 5 0aJjIoB

OIIeHOYHBI JTUCT K TUTTOBBIM 33JIaHUSIM (MOJIENIbHBIE OTBETHI):

2 BapuaHT.

3anmanue 1 - Tect (21 6amn)

Buok A.

l1-r 15-a

2-a 16—t

3-8 17—t

4-a 18 —r

5-B 19-6

6-06 20-0

7-r 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

B1-6,8,¢ b 5 — mmasMuae!
b2-8,1,¢ b 6 — Ouoras

b 3 — xumepa b 7 - ToTUnOTEHTHOCTH
b 4 — 6uonoruyeckas 6ayuMcTHKa b 8 — nmepBuUHBIE METAOOIUTHI

Kputepun oreros: 40 6amioB
3aganue 2.
1) B kxakux oTpaciix HaAy9HON M MPOHM3BOJACTBEHHOM c(ephl HAIIIO MPAKTHYECKOE MPUMEHEHHE TaKoe

HanpaBJICHUC OHMOTEXHOJIOTHUU KaK KYJIbTypa KJICTOK BBICHINX paCTGHI/Iﬁ?
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B sxonozuu u pacmenuesoocmeae.

2) Kak ¢ moMo1ipio MeToia KyJIbTYpPhl KJIIETOK U TKaHEH MOXXHO COXPaHHUTh PEIKUE M MCUE3AI0INE BUIIbI

pacTeHmii?

Jlenonuposanue 61006 pacmenuii 6 6ude KawIyca U CyCneH3suOHHbIX KYJIbmyp, OONOTHUMENbHO COXPAHUB UX 8 HCUOKOM
asome (KpuoxoHcepsayus)

3) Kak MeTonoM aHaporeHesa moryqaroT TOMO3UTOTHBIC PACTCHUS?

AHnOpoeenes npeononacaem noiyuerue in VItr0 2anioudog npu KyIbMugUPOSAHUU NbLIbHUKOS HA UCKYCCMGEHHbIX
numamenbHbix cpedax ¢ 00basieHuem 20pMoH08. B danvretiuem npu y08oeHuu Yucia Xpomocom, RPOUCXo0siyem CHOHMAHHO
UNU UHOYYUPOBAHHOM 0OPAOOMKOU KOIXUYUHOM, B03HUKAION 20MO3U2OMHblE OUNIOUOHbIe PACMENUs], KOMOopble nepeoaron
CBOU NPUBHAKU NOMOMCMEY 0e3 pacujenieHus.

4) KakoBo npakTuueckoe 3Ha4eHHe KIIOHAIbHOTO MUKPOPA3MHOXKEHHUSI PACTCHHA?

st KIOHAILHO20 MUKDOPA3ZMHOJICEHUsST XapaKkmeper 6ojiee GblcOKULl KOID@DUYUeHm pasmMHONICEHUs. PACHEHU,
MUHUAMIOPU3AYUSL NPoYecca U 0300pOGleHUue pacmenutl (0c6000dicoeHUe Ux om OAKMEPUATbHbIX, 8UPYCHBIX U 2PUOKOBbIX
uHpexyuii)

5) B gem 3akmogaeTcst MpakTHUECKOe 3HaUeHUEe COMAaTHIECKOW THOpran3anun?

Comamuueckas cubpudusayusi npeonoiazaem NepeHoc 2eH08 OUKOPACMYWUX DACMEHUll 6 KYJIbMmypHble Nnymem
CIUSIHUSL MPOMONIACTNOG KIeMOK 3mux pacmenuil. Takum o6pazom MOJICHO cOenamv KyabmypHoe pacmeHue 6oiee
YCMOUYUBHIM K (DAKMOPam cpeowl.

3amanue 3.
Tema ypoka Conepxxanue Bompocsl, cBs3anHble ¢ | Bo3moxHbIE MPUEMBI
O6uoTexHoIOTHEH pooprUeHTAMOHHOH
paboThI
Oxucnenue opeanuyeckux | 1.Cywnocmeo npoyecca | Ilpouzsoocmeo Okckypcus Ha Xx1eb603a800
eeujecms. Inuxonus. | Ouonocuyecko2o OKUCIeHUs | KUCIOMONOUHBIX (nusosapenHulii 3a600)
Bpooicenue. 2. Anaspobuoe oxucienue | npoOykmos, OCHO8aHHoe Ha

2NIOKO3bL:
a) enuKou3

0) MONOYUHO-KUCTIOE
bpodicenue

8) cnupmogoe bpooicerue

MONOUHO-KUCTOM
bpodicenuu  (npoussoo0cmso
cvipa)

IIpouzeo0cmeo npodykmos,
OCHOBAHHOE HA CRUPMOBOM
bposicenuu  (npouzgoo0cmeo
xneba, nuea, 6uHa)

3. /lsuoicenue baxmepuii
4. Pazmnooicenue baxmeputl

JIeKapCmeeHHbIX
npenapamos u 015 peuleHus
npobiem 3Ko102UU

Ocobennocmu cmpoenust u | 1.@opmol K1emox u | Ilpumenenue baxkmepuii | [loocomoexka npezenmayuii
DA3BMHOJICEHUs NPOKApUOm | pasmepol (bracooaps Haauuur | u coooweHull

2. Cmpoenue  knemox | naasmuo) npu

baxmepuii. npousgoocmee

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

uHCEHepuU UHIICEHEPHBIX OP2AHUBMOE | MeMamu4ecko2o ypoxa

2.Texnonoeuss  noayuenus | I'enno-mooughuyuposannvie | «2ennas UHOICEHepUs:

2€HO8. npooyKmbl docmudicenus u

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

2eHHOU UHIICeHepuU Meduyume NpUMEeHeHUeM MEeXHOL02UU
o0Oyuenus 8
compyoHuuecmee

Kpurepun oneHku

OTMedeHbI TeMBI 3-X YPOKOB U HX cojiepkaHue (2 6ara)
OTMeueHbI BOIIPOCHI, CBSI3aHHBIE C OMOTEeXHOIOruer — 1 6amn
‘YkazaHsl npreMbl TPoPOPHEHTANOHHON paboTH! (2 Oana)

3aganue 4.

1)Kakue nmokazaTenu O3BOJISIOT CPABHUBATH MPOIIECCHl pEMEANAINN U OnopeMeTuariim?

Hccneoosanue npumeHumMocmu mexHoio2uu O1si O4UCMKU KOHKPEMHO20 MeCmd 3Aacpsi3Henusl; CManoapmu3sayust
npUMeHeHUs MexHONo2UuY, Bo30elicmeue HA NOY8Y, OAUMETbHOCMb OHUCHKY, HAOEHCHOCb MEXHOA02Ul, CMOUMOCHb
cpedne2o npoexma, NOMEHYUAIbHASL IKOIOSUYECKASL ONACHOCHb

2) Kakoe Bo3nieiicTBHE OKa3bIBAET HA MOYBY peMeInalis U OnopeMeauarus?

Pemeouayus oxazvieaem scecmroe 6030eiicmaue, m.K. NPUMEHSIOMCS BbICOKUE MEMNEPAMYPbl, PACMEOPUMENH, 2A3bl
u m.n. buopemeouayus oxazvieaem 6onee mackoe 6ozoelicmaue, m.K. 8 LYY 000ABNAIOM NPUPOOHbBLE CYOCMpamul, OU02eHHbLE
9eMEeHMbl, MUKDPOOPSAHUIMB.

3) Kakoif u3 3THX METOJI0B OYUCTKH MTOYBBI OOJIee HAJICKEH H OYeMYy?
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Bonee nadesicen cnocob pemeduayuu, m.x. UCHOAb30BAHUE MEMNEPAMYPbl, XUMUYECKUX BEUjeCm8 YHUUMOodlcaem
3a2psi3HeHUe HABEPHSIKA.

4) Kaxue mpoayKTel MOTYT 00pa30BBIBATLCS TPHU PEMEIUAIIIN 1 OHOpeMeraum?

Obpazosanue ONACHBIX RPOMENCYIMOUHBIX NPOOYKINOE HENOIHO20 PA3NONCEHUSL 3A2PAZHEHUS, 803MOIICHO 00PA308aHUe
ONACHBIX NPOOYKIMO8 HENOIHOU bUuode2padayuu 3a2pA3HeHUs.

5) B ueM 1OCTOMHCTBA W HETOCTATKH OMOpEeMEIHaIiii?

Hocmouncmesa: okazvieaem 6oiee MsicKkoe 8030elicmeue Ha oYYy, 6ped OKpyJicaloujell cpede MUHUMAIbHDBIL, bojee
deutesasi CmoumMocnms npoeKma.

Heoocmamku: npoyecc ouucmku modxcem OIumvbCs 200amu, Kajxcowvlii HpoeKkm mpedyem UHOUBUOVALLHOU
Pazpabomiu, 03MOINCHO 00PA30BAHUE ONACHBIX NPOOYKMOG HENONHOU Ouodezpadayuu 3aspsa3HeHus; mpedyemcs OyeHKa
B03MOICHBIX NOCIEOCMBUT UHMPOOYKYUU OP2AHUIMOS.

IlepeBox HaOpaHHBIX OANIOB.

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

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

Mertoauueckre MaTepHabl, ONPEACISIONINE TPOLEAYPY U KPUTEPHUH OIIEHUBAHUS C(OPMUPOBAHHOCTH
KOMIIETEHIINH MPU MPOBEICHUH IPOMEXKYTOUHOH aTTeCTaIlH

3ayeT ¢ OLEHKON MPOBOAUTCS YaCTUYHO MHUCEMEHHO

Ha ocHOBe THITOBBIX 3aJaHHI COCTABISACTCA MO 2 BapHaHTa SYK3aMEHAIIMOHHOM PabOTHL.

3ayeTHbIe pabdOThI pacneyaTbIBalOTCs O KOJIUYECTBY CTYACHTOB.

Bo Bpems 3auera CTYIEHTHI pacca)XMBArOTCs 3a MapTy 10 oAHOMY. IomydaroT pacnedarky ¢ 3aJaHUSIMM U YUCThIE
JIUCTBI JJ11 YEPHOBUKOB U OTBETOB.

CTyIeHThI MOTYT MOJIBH30BATHCS IIKOJIBHBIMU YI€OHUKAMU.

Ha BrImonHeHne 3a4eTHOM paboOTHI OTBOJUTCS 3 aCTPOHOMHYECKHX Yaca.

ITo mcTedyeHUN BpeMEHH CTYIEHTHI CIAIOT MUCEMEHHBIN BapHaHT paOOTHI, KIYT, KOTAA MPEToNaBaTellb IPOBEPUT
TECT, Jlajlee OTBEYAIOT HA YTOYHSIOIIKE BOIIPOCHI IIPENIOAABATENS 110 OCTAIbHBIM 33IaHUSIM.

Bannsl, mosryuyeHHbIE CTYZICHTOM Ha 3a4eTe C OLIEHKOH, CYMMHUPYIOTCS ¢ HaOpaHHBIMU paHee 0ajulaMH 1 IepeBOASITCS
B UTOTOBYIO OLEHKY M0 AUCLMIUIMHE.

Crpannna 13 u3 13



