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[Ipu paszpaborke paboueii mporpamMmbl yueOHOW AUCHUIIIMHEI B OCHOBY ITOJIOKEHBI:

1) ®I'OC BO no nampasieHuto noaroroBku 05.03.06 «Dkonoruss ¥ MpHUPOIONOIB30BAHUCH
(YpoBeHb OakanaBpuaTa) yTBEp)KACHHBIH MHHHCTEPCTBOM HayKH M BBICIIETO OOpa3oBaHusi PO
«07» aBrycra 2020 r., mpuxa3 Ne 894

2) VY4eOHBI IUTaH OCHOBHOM 0Opa30BaTENbHON TMPOrpaMMBbl Ul HANPABJICHHS MOATOTOBKH

05.03.06 «3Okonorus u MPUPOIOOIL30BaHUEY, TPOPHITE «DKOIOTHs» 0100peH YueHbiM coBeToM OI'BOY
BO T'AYCesepnoro 3aypainbs o «23» ceHts0pst 2020 r. [Ipotokon Ne 2

Pabouas nporpamMma yueGHol aucuuminabl (MOJTyJIs) 0100peHa Ha 3acenanuu kadenpsl Dxonoruu u PIT ot
«14» okts0pst 2020 r. [Tporokom Ne 2
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3aBenyromuii kadeapoit 4 H.B. CannukoBa
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Pabouas nporpamMma yueOHOM TUCIMILTMHBI (MOIYJIsL) 0J00pEeHa METOAMYECKON KOMUCCHEH
HHCTUTYTAOT «21» okTsi0pst 2020 T. [TpoTokon Ne 2

IMpencenarens METOANYECKON KOMUCCUU HHCTUTYTA LY 0O.B. Koasnena

Pa3padoTuuk:

AxatseBa T.I'., moueHT Kadeapbl IKOJOTHH M PAIIMOHAILHOTO IPUPOIOOIL30BaHuUs, K.0. H.

JAupexkTop uHCTUTYTA: Ceoepoe f g A.B. UrnoBukoB



1. Hepeqeﬂb IJIAHUPYEMBIX PpeE3YyJIbTAaTOB oﬁyqennﬁ nmo AUCHHUIIIMHE, COOTHECCHHBIX C
IMJIAHUPYEMBIMHU pE3yJdbTaTaMHU OCBOCHUSA 06pa30BaTeJ’ILHOI7I MMporpaMmmbl

Koo WNunukarop Ilepedens mIaHUPyEMBIX
Komne- | Pe3ynbTaTsl OCBOEHUS JOCTHKCHUS pe3ysbTaToB OOy4YEeHHUs 110
menHyuu KOMIIETCHIIUU JCIUIUINHE
OIIK-1 | Coco0GeH NpuMEeHsTh 3namp: 6a30BbIC TOHATUSA
0a30BBIC 3HAHUS (yHIaMEHTaIbHBIX Pa3/Ie/iOB HAYK O
(dyHIaMEHTAIBHBIX HA110MK-1 3emie
pasnenoB HayK O IMPUMCHAIOT 3HAHHWA Ymemo IIPUMEHATH 3HaHUA
3eMile, €CTECTBEHHO- | OMOTEXHOIOTMH py | OMOTEXHONOTHH NPH pEIIeHuH 3aja4
B obmactu 3KOJIOTHHU u
Hay49HOIO U pELIeHNH 33/1a4 B
IPHPOJIOTIONB30BAHUS
MATCMATHICCKOTO | oGracTu sxonmoruu u
LUKJIOB MPU PELICHUU
NPUPOJIOTIONB30BAHHA | o
3amau 1a0emb HAGLIKAMU VICTIONB30BAHUS
B 00JIaCTH 3KOJIOTHH U 3HaHUH 6I/IOE6XHOJIOFI/II/I B
HpHpOHOHOHB?)OBaHI/IfI IMPOU3BOACTBEHHOU ACATCIBHOCTU

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTe/IbHOIi POrpaMMbl

JucriumnnuHa «9KojIorundeckas OMOTEeXHOJIOTHs OTHOCUTCS K Biioky -1, 6a3oBas 4acTh.

JInst u3ydeHus: TUCIMIUIMHBI «DKOJIOTHYecKas OMOTEXHOJOTHS» HEOOXO0IUMbI 0a30BbIC 3HAHUS
TUCIUTIIMH: XUMHS, MaTeMaTuka; (pu3uka; BBeACHHE B NPO(ECCHOHAIBHYIO NEATEIbHOCTD;

OKOJIOTHA .

DKoJiorrudeckass OMOTEXHOJIOTHS SBJISCTCS MPEAINISCTBYIOMEH TUCITUTIINHOMN 7151 TUCITUTIINH:

OCHOBEI 3aKOHOJAaTCJIbCTBA

B

npodeccuoHanbHOM

JCATECIbHOCTH, Okonoruyeckas

Tokcukoyorusi; OxpaHa okpyxkaromiei cpeabl; HopmupoBaHue U CHUKEHHE 3arps3HEHUS

OKpY>Karollel cpe/bl; DKOJIOTHUeCKU KOHTPOJIb U HaA30p.

JucuunnuHa (MOIyNb) U3ydaercs Ha 2 Kypce B 3 cemecTpe (ouHas (opma oOydeHus), B
cemectpe (3aouHasi hopma oOydeHUS).




3. O0beM JUCHUILIMHBI M BUbI y4eOHOH padoThl

OO01mast TpyI0eMKOCTh IUCIUTUIHHBI COCTaBIISET

144 wgaca (4 3a4CTHBIX CIUHHII).

Bun yae6HOMI paboThI Popma o0ydeHust
OYHas 3a049Has

AyMTOpHBIE 3aHATHS (BCero) 48 14
B mom uucne: -

JIeKIMoHHOTO THIA 32 10
CeMHHaApCKOTO THUTIA 16 4
CamocrosiTejibHasi pa6oTa (Bcero) 60 94
B mom uucne: -

[TpopaboTka MaTepuana JEKIHiH, 30 70
MOJITOTOBKA K 3aHATHUSIM

CamocTosITeTbHOE H3YUeHHE TEM 8

KoHTposbHbIe paboThI 24
CooOrienus 16

Kpyrierii cton 6

Bun npomexyrodHoil arrectanyu: 3auer 3auer
OO0mas TPy10eMKOCTh: 108 108
4acoB

3a4ETHBIX €OUHHAIL 3 3




4. Coaep:xkanme JUCHUNINHBI

4.1 Conepsxkanue pa3aesioB AUCHUNIHHBI

Ne | HammeHoBaHue pasnuena Copnepixanue pasgena

/i JUCIUTUTUHBI

1. DKOJIOrH4€eCcKHe Pa3zBuTne OMOTEXHOJIOTUM U €€ MECTO B COBPEMEHHOH HayKe.
acreKkThl COBPEMEHHOU | MupoBas skojiornyeckas cutyanus. Posb OMOTeXHOJIOTMU AJs
OMOTEXHOJIOTHU CEJIbCKOTO XO35IMCTBA. 3arps3HEHNE OYB U BOJIOEMOB.

2. | TunoBeie npoueccsl | CUHTE3 OHMOJOrMYECKM aKTUBHBIX BellecTB. buoaerpananus
JKOJIOTHYECKOU TOKCHYHBIX BEIECTB, KOMIIOCTHpOBaHHE. buoouncrka u
OMOTEXHOJIOT U JETOKCUKALMA 0TX0A0B. buopemeauanus. buoselienadynBanue

3. | Mukpobuonoruueckue | [lpuamun muHMMyma. DopMuUpOBaHHE 3KOJOTHYECKAX HUII
MpoLleCChl B 33Jayax | JUIsI OKUCIUTENBHBIX W  BOCCTAaHOBHUTEIBHBIX IPOLECCOB.
JKOJIOTHYECKOU Kunernka MukpoOuosornyeckux npoueccoB. MojenupoBaHue
OMOTEXHOJIOT U pOCTa MUKPOOPraHU3MOB.

4. | I'enernueckas [IonATHE TEHETHMYECKOW HWH)XXEHEPHUH, BEKTOPBI. BplneneHune
WH)KEHEPUSL. reHoB n3 JIHK. I'eneTnueckas mHkeHepusi pacteHui. Metoasl
DKOJIOTHYECKHUE TE€HETUYECKON WHXECHEPUU pacTeHui. TpaHcrennsle
MTOCJEACTBUSA OpraHu3Mbl. DKOJOTHYECKHE MPOOIEMBI.

5. | Teoperuueckre OCHOBBI | TexHoMOTHYECKAss CXeMa OYHMCTKM IPOMBIIIIEHHBIX CTOYHBIX
OYMCTKH CTOYHBIX BOJT BoJ. [lpuHnun nedcTBUS a’pOOHBIX CHCTEM OHOOYHMCTKH.

Muxkpoopranu3mbl. CTouHbIE BOJBI KaK OOBEKT OYHCTKH.
OcHOBHBIE IOKA3ATENIN 3arPSI3HEHHOCTH CTOYHBIX BOL.

6. | Ouncrka cTouHBIX BoA B | Buasl  OmopeaktropoB W ux mnpumeHeHue. Ilpormeccsl

OouopeakTopax OMOOUYUCTKM B a’poTeHke. IIporpeccuBHBIE TEXHOJOIMH
OMOOYHCTKH.

7. | buonoruueckas ourctka | MCTOYHMKNM MOCTYIUIEHUS XMMHMYECKMX U OHMOJOIMYECKHX
u JIe30/10palus | 3arpsa3HEeHUI B aTMOoChepHBIN BO3/YX. Mepa
ra30BO3YILIHBIX OpPraHoJICNITHYECKOM OLEHKM KadecTBa BO3Qyxa. MeTonsl
BBIOPOCOB OUMCTKM  BO3JlyXa M  Ta30BO3AYLIHBIX  BBIOPOCOB  OT

3arpsasHeHudl.  Knaccugukanus — METOOB  J1€30/10paLiu
OTXOAAIIMX Ia30B C IOMOLIBI0 MUKPOOPIraHU3MOB.

8. | MeraHorenes MertaHoreHHble OakTepUM, XapaKTEpUCTHKA, OCOOEHHOCTH.
MexaHn3mM ~ MeTaHOTeHe3a.  buorasoBble  YCTAaHOBKM U

HCIIOJIb30BAHUC UX B MUPC.




4.2 Pa3aessl JUCHMILINH U BUABI 3AHATHI

o4Has popMa 00y4yeHHs

Ne HaumeHnoBanue pa3zaena TUCIUIIIIMHBI Jlexuun | [Ipaktuueckue | CPC Bcero
/11 3aHATHUS Jac.
1. DKOJIOTHYECKHUE aCIIEKThl COBPEMEHHOM 4 4 8
OMOTEXHOJIOTUU

2. TumoBsie MPOLIECCH HIKOJIOTHIECKOH 4 2 6 12
OMOTEXHOJIOTUHU

3. MuKpoOHoIOrHYecKre POIIECCHl B 4 2 8 14
3a/1auax dKOJIOTHYECKON OMOTEXHOJIOTUN

4, I'eHeTnyeckas MHKCHEPUSL. 4 10 14
DKOJIOTHYECKHE TIOCIIECTBUS

5. Teoperndeckne OCHOBBI OUUCTKU 4 4 8 16
CTOYHBIX BOJI

6. OuncTKa CTOYHBIX BOJ B OMOpeakTopax 4 4 8 16

7. Brosnoruveckast OurcTKa U J€3010paIUs 4 2 8 14
ra3oBO3/YILIHbBIX BHIOPOCOB

8. MertaHnorenes 4 2 8 14

O01mee K0J - BO 4acoB 32 16 60 108
3a04Has (popMa o0yueHUst
Ne HaumenoBanue pazzaena TUCIUTIITUHBI Jleknuu | Ilpaktuueckue | CPC Bcero
n/m 3aHATHUS Jac.
1. DKOJIOTMYECKHUE aCIEKThl COBPEMEHHOU 2 6 8
OMOTEXHOJIOTUU

2. TumnoBele NPOLECCHI 3KOJIOTUUECKOU 2 8 10
OMOTEXHOJIOTUU

3. MuxkpoOuonoruueckue mporeccs B 2 20 22
3a/layax dKOJIOTUYECKOI OMOTEXHOJIOTUU

4, ['eneTnueckas HHXKEHEPUSL. 2 12 14
DKOJOTUYECKHE MOCIECTBUS

S. TeopeTnueckne OCHOBBI OUUCTKH 12 12
CTOYHBIX BOJI

6. OuncTKa CTOYHBIX BOJ] B OMOpeaKkTopax 12 12

7. buonoruyeckas ouncTKa U A€3010panus 2 2 12 16
ra30BO3/AYIIHBIX BEHIOPOCOB

8. MetaHnorenes 2 12 14

O01mee K0J1 - BO 4acOB 10 4 94 108




4.3 3aHsATHS CEMHMHAPCKOIO THIIA

Ne TpynoemkocTb
/11 HaumenoBanue npakTUYECKUX 3aHATUMA (dac.)
OYHas 3a049Has
1. | 3arps3HeHue NoYB TSHKEIBIMU METAIIIaMU U 8 2
3I0pOBBE YEIIOBEKA
2. | Ouenka 0e30TXOJHOCTH ITPOU3BOJICTBA IPOAYKIIUN 8 2
BCEI'O YACOB: 16 4

4.4, IlpuMepHasi TeMAaTHKA KyPCOBBIX IPOeKTOB (pador) - He npexycMoTpeno OITOIT

5. Opranuszaunusi caMOCTOSITEJIbHOM PA00THI 00YyYAIOIIUXCS MO AUCHHUILIAHE

5.1. Tunbl caMOCTOATEILHOM PA0OTHI U €€ KOHTPOJIb

Tun camocrosiTe/IbHONH PadoOTHI ®dopma o0ydeHus Tekymuii KOHTPOJIb
OYHas 3a04Has

[TpopaboTka MaTepuaia JICKIUH, 30 CobecenoBanue

MOATOTOBKA K 3aHATHSIM -

CamMoCTOsITENTbHOE U3YYEHHUE TEM 8 70 TectupoBanue

KonTtponbabIe paboThI 24 3amura

CooOmmenust 16 [TyGnuunas
Mpe3eHTALHS

Kpyrnasrit cton 6 Joknan

Bcero yacoB: 60 94

5.1. YueOHoO-MeTOAMYECKHE MATEPHAJIBI IJISI CAMOCTOATEIbHOI PadoThI:

1. CazonoBa, M.A. Dxonorunyeckas OuorexHosorus: yde6Hoe nocodbue / M.A. Ca3oHoBa.

Caparos, 2012 r. — 106 c. — (OBC IPR-books http://www.iprbookshop.ru/)

2. buorexnonorus: Teopus u npaktuka / H.B. 3arockuna, [u ap.]. — M.: U3n-Bo: Onuxkc. - 20009.

—496 c.

3. BeukanoB, E.M. TepmoauHamMuKka W KHHETHKAa OWOJIOTMYECKUX IPOILIECCOB: y4eO-METOJ.
noco6ue ais By30B / E.M. Beukanos, B. B. Buykos. - PoctoB-Ha-/lony: FODVY, 2010. - 59 c.

4. Xo3ues, A. M. Metoauueckoe nocodue no AUCHUILTIHE «DKOJOTHYecKasi OMOTEXHOIOTUs»:
yuebHo-MeToimueckoe nocooue / A. M. Xosues, A. I'. IlerpykoBud. — Biagukaska3: I'opckuit
I'AY, 2021. — 144 c. — TekcT: neKkTpoHHbIH // JIaHb: 271€KTpOHHO-0MOIMOTEYHAs CUCTEMA. —

URL.: https://e.lanbook.com/book/214865



http://www.iprbookshop.ru/

5.3. TeMBI, BbIHOCUMbIE€ HA CAMOCTOATEC/IbHOC U3YUCHUC:
BOHPOCLI AJIsl CAMOCTOATEC/ILHOI'O H3YUYCHUHA:

1. Ilo pasgeiay 4 «I'eneTnyeckas HHKCHEPUS. JKkoJI0rnIYecKue MmoCJaCACTBUA»

1. OcHoBHBIE 3TaIbI NOIY4YEHUS TPAHCTEHHBIX PACTECHUI.

2. Buspl TpaHCTE€HHBIX CEJIbCKOXO3SCTBEHHBIX PACTEHUMN

3. MeTo/1pI UCTIONB30BAHUS TEHETHYECKON MH)KEHEPHH B PACTEHUEBO/ICTBE.

4. TIpoGieMbl OKpYXarolel Cpeibl, BI3BAaHHBIE HCIIOJIb30BAHUEM TPAHCTEHHBIX PACTCHUH.
5. AnpTepHaTBa METOAAM T€HHOW MHKEHEPHUH.

2. o pazneny 7 «buosornyeckas 04MCTKA U /1e300palus ra30Bo31yLIHbIX BLIOPOCOB»

1. MeTtopl OMOJIOTHYECKO OYUCTKH Ta30BO3AYIIHBIX CMECEH.
2. Xumudeckue U (pu3udeckrue MeTo bl OUHCTKH.
3. Metomp! 1e3010paliii BHIOPOCOB.
4. ITpoMBIUIEHHBIE OTPACIHN C UCTOJIB30BaHUEM METO/1a €300 PaLlUH.
5. BO3MOXHOCTH HCMOJB30BAaHUS METOAA JAE30J0pallid B  CEIbCKOXO3HCTBEHHOM
MIPOM3BO/ICTBE.
Bonpocel K NpoBeIeHUI0O KPYIJIOro €T0JIa
Tema: Jkosoruyeckue nMpodieMbl MUTAHUA YeJIOBEKA

1. TToHsITHE O «YIY>KEPOHBIX BEIIECCTBAX» B PAIMOHE ITUTAHHMS.

2. OnpeneneHue u KnacCU(pUKAIKS MTUIIEBLIX J00ABOK.

3. «BpemHbie» B «IOJIe3HBIC) MUIICBBIC J00aBKH.

4. TpaHCreHHBIC TTPOAYKTHI B PALIMOHE IMUTAHUS YEIOBCKa.

5. BO3MOKHOCTh «U30eTaHus» MCIIOIb30BAaHUS METOI0B I'CHHON WH)KCHEPHH B ITUIICBOM
MIPOMBIIIIJICHHOCTH.



6. @oHI OLEHOYHBIX Cpeacre Jjd IIPOBEACHUSA HpOMe)KyTO‘{HOﬁ aTTeCTalumn

oﬁyqammnxca no JTMCHMIIJINHE

6.1 Hepeqeﬂb KOMIIETEHIIMH M OIleHOYHbIe cpeacrea HHAUKATOpPAa JOCTUKCHUA

KOMIIeTeH Ui
Koo HaumenoBanue
Komne Nupukarop OIIGHOYHOTO
) OCTHKEHIS IIepeuens naHUpPyEeMBbIX pE3yJIbTATOB cpencTea
00y4eHHS 1O AUCIUIUINHE
meHyu KOMIICTCHIUH
u
HNA110IIK-1 3Hamb: Ga3oBble TOHATUS (yHmamMeHTambHBIX | TecT
IIPUMCHAIOT 3HAHHA | PasACiIoB HayK O 3emie 3K3aMeHaHI/IOHHI>I
OMOTEXHOJIOTHH TIPU | YMemb: TNPUMEHATH 3HaHHUSA OMOTEXHOJOTMHU | i OHIIET
peueHun 3amay B | OpyU pPCIICHUU 3aJa4d B 00J1aCTH DKOJIOTHH U
OIIK- | o6nactu skoyioruu u | MPUPOAOHOIL30BAHMS
1 MIPUPOIONIOJIB30BAHU
q 611a0emb HAGLIKAMU VCIIONB30BAHUS 3HAHUI
OMOTEXHOJIOTHHI B HIPOU3BOJICTBEHHOMN
JCATCIBHOCTHU
6.2 lllkaj1a oneHUBAHMA 32a9€TAa
OneHKa Onucanue
39UTEHO CTyIEHT  OTBETHJI Ha  OOJBIIMHCTBO  3aJaHHBIX  BOIPOCOB,
JEMOHCTPHUPYS NMPUOOPETEHHBIC 3HAHWS, YMCHHS W HaBBIKH; YMEET
OIIEHUBATh, AaHAJTU3UPOBATH U 0000IIATH OTBETHI.
He 32UTeHO oOydJaronuiics IONMyCTWJI T'pyOble OMIMOKA TP OTBETax, HE MOT
NPUMEHUTh TIOJIYYCHHBIC 3HAHUA W OOOCHOBaTh IPUMEHSEMBIC
TTOJIOKCHHUS.

IIIkaja oneHUBaHNSI TECTHPOBAHUSA HA 3a4eTe

% BBINOJHECHHUSA 3aJaHUSA PesyabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TEeHO

6.4. TunoBble KOHTPOJILHBIC 32/1aHNS WM HHbIE MATEPHAJIBI:

Yka3zaHbl B IPUJIOKEHUH 1.




7. IlepeyeHb OCHOBHOI M JONOJHUTEIbHON y4eOHOH JTUTepPaTyphl, HeOOX0AMMOM 1JIf
OCBOCHHUSA TUCHMILINHBI
a) OCHOBHAasI JIMTEepaTypa

1. l'opnenko B.A. Hayunsle ocHoBbl Ouotexnomoruu. Yacte 1. Hanorexnomorum B
ononoruu /B.A. I'opnenko, H.M. Kyry3osa, C.K. Ilaryauna. M: IIpomereii, 2013. — 262 c.
2. pemmbanenko H.B. buorexnomnorus. Yactes 1. Texnonorus pekomounantHoi JTHK /H.B.

[[pmmbanenko. — M: Poccuiickuii TocynapcTBeHHBIN Ieqarornueckuii yauBepcuteT um. A.U.
I'epuena, 2011. — 127 c.

3. Xo3ueB, A. M. Meroandeckoe mocoOre Mo AUCIUAIUIHHE «DKOJIOTHUECKAsT OMOTEXHOIOTHSY:
yuebHo-MeToandeckoe nmocodue / A. M. Xosues, A. I'. IlerpykoBud. — BrnaaukaBkas: ["opckuit
I'AY, 2021. — 144 c. — Texkct: 32nekTpoHHBIN // JlaHb: 31€KTPOHHO-OMONMOTEYHAs] CUCTEMA. —
URL.: https://e.lanbook.com/book/214865

4. BuoTexHOJ0THs MepepaboTKH CeTbCKOX03IMCTBEHHON MPOIYKIIMH: YI€OHO-METOIUYECKOe
nocoobue / P. P. llaitnynnun, A. U. JlamunoBa, B. M. ITaxomoBa, A. b. MockBuuesa;
cocraBurenu P. P. [atiaymnun [u ap.]. - Kazans: KT'AY, 2018. - 128 ¢. - ISBN 978-5-905201-
53-0. - Tekcr: anmexTpoHHbIH // JlaHb: AMeKTpOHHO-OnOMMoTeYHas cucrema. - URL:
https://e.lanbook.com/book/138629

0) I0MOJTHUTEJIbHAS JIUTEepaTypa

1. [TnotaukoBa JI. 5. Cenbckoxo3siictBeHHass onorexHoyorust / JI. 4. [TnorHukoBa. - OMck:
Omckuit 'AY, 2014. - 80 c. - Tekct: anmekTpoHHbIN // JlaHb : 37eKTpOHHO-OMONMHOTEUHAS
cucrema. - URL.: https://e.lanbook.com/book/60692
2. JImutpenko B. Il. VmpaBieHnue skojoruueckoir 0€30mMacHOCTBIO B TexHOcdepe: ydeOHoe
nocoobue / B. I1. JImutpenko, E. M. MeccuneBa, A. I'. ®etucoB. — Cankrt-IletepOypr : Jlanp,
2021. — 428 ¢. — ISBN 978-5-8114-2010-0. — TexcT: snexkTpoHHbIN // JIaHb: 3JE€KTPOHHO-
oubmmoreunas cucrema. — URL.: https://e.lanbook.com/book/168904
3. I'mux b. Monekymsipraas 6uotexnosorus. [Ipunnuner u npumenenue / b. I'muk, Jx.
[Tactepnak. — M. : Mup, 2002. — 589 c.

4, Eropos H.C. OcHoBsl yuenus 06 antuounotrukax / H.C. Eropos. — M. : Hayka, 2004. —
525 c.

5. Eroposa T.A. OcnoBbl 6motexnosnoruu / T.A. Eroposa, C.M. Knynosa, E.A. ) XuByxuna.
— M. :U3znar. uentp Akagemus, 2003. — 208 c.

6. 3arockuna H.B., Hazapenko JI.B., Kanamnukosa E.A., dKuyxuna E.A. buorexnomnorus.
Teopus u npaktuka. M.: Onukc., 2009, 496 c.

7. Kopocrenésa JI. A., KomaeB A. [.OcHOBBI 3KOJOTHH MHUKpoOpraHuzMoB/JLA.
Kopocrenéra, A.I'. Komaes. - U3natensctBo "Jlanp", 2013. — 240 c.

8 Kypanos II.b., Bbaxtenko E.FO. MHoroo0pasue BTOPHYHBIX META0OJIMTOB BBICIIMX
pacTeHuii u ux jgeuedHsle cBoiictBa. M.: 3. PITMY, 2012, 200 c.

9. XKypnan «BecTHHK OHMOTEXHOJOIMH M (U3MKO-XMMHUYecKoW Ouonorun umenu FO.A.
OBUYMHHHMKOBA

10.  XKypuan «buorexHosorusm»

11.  Kypuan «buorexnonorus. Teopus U mpakTUKa

12.  XKypuan «MukpoOHOIOTHs U GHOTEXHOIOTHSD)

13. Hlesenyxa B.C. Cenbckoxo3saiicTBeHHass  Ouorexnosoruss /B.C.  Illeenyxa,
E.A Kanamnukosa, E.C. BopoHkuH u 1p. — 2-e u3f., nepepad u pomn. — M.: Beicm. mik., 2003. —
469 c.



8. IlepeueHnb pecypcoB HH(POPMAIMOHHO-TeJIeKOMMYHHUKAIIMOHHOH ceTH "MUHTepHeT"

http://www.emanual.ru - y4eOGHHKH B 3JICKTPOHHOM BHJIC.

Hudpopmahttp://www. my-schop.ru U3narensctBo «Jlanb»
http://www.iprbookshop.ru «IPRbooks»

CaiiT Hay4HO-TIPOCBETUTEIILCKOTO IIeHTpa «Jkosorus. Hayka. TexHukay

Caiit o pyHaaMeHTaTbHON Hayke WWW.elementy.ru

Caiit ObmrectBa 6notexHosioro uMm. F0.A. OBunHHUKOBahttp:/www.biorosinfo.ru/

ogakrwdpE

9. MeToauyeckne yKazaHus JJs 00y4AKOUIUXCS 10 OCBOEHHU IO JUCIHUNIMHBI

1. T'epacumenko B.II. Ilpaktukym mno arposkojoruu: ydeOHOoe mnocobue / B.IL
I'epacumenko. — CII6.: M3a-Bo Jlanb, 2009. —432c.

2. T'ono B.U. CoxepkaHre MUKPOIJIEMEHTOB U TSDKEIBIX METAUIOB B MAaXOTHBIX MOYBAX
Janmsraero Boctoka / B.M. T'onoB // BectHuk Poccmiickoil akageMun CeIbCKOXO3SHCTBEHHBIX
Hayk. — 2010. — Ne 4. — C. 16-19.

3. T'oprenko B.A., KyryzoBa H.M., Ilatynnna C.K. Hay4Hble OCHOBBI OMOTEXHOJIOTHH.
Yacte 1. Hanorexnomorun B Ouonoruu /B.A. TI'opnenko, H.M. Kyry3osa, C.K. [larynuna. —
[Ipomereit, 2013. — 262 c.

4. CunensaukoB D.I1. Arporenesuc nous [Ipumopss / 3.I1. Cunensuukos, FO.U. Crnabxko.
—M.: THY BHUHUA, 2005. — 280c.

5. Illeemyxa B.C. CenncroxossiictBenHas oOuotexnosnoruss /B.C. IlleBenyxa,
E.A.Kanamuaukosa, E.C. Boponkun u ap. — 2-e uzna., nepepad u gom. — M.: Beicm. mk., 2003. —
469 c.

- CIIAaUI-JIEKIINH,

- TECThI AJIs1 CAMOKOHTPOJISL.

10. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHIl - He mpebyromcs

11. MarepuajbHO-TeXHHYECKOe OOecredeHue T CHUIINHbI

JIy1s ipoBeieH sl 3aHSATHIA TI0 TAHHOM TUCIIUITIMHE MCIIOJIB3YIOTCS:
- TexHuueckoe 00opynoBaHue (KOMIBIOTED, IPOEKTOP);
- ydeOHbIe ayAUTOPHH, CHAOXKEHHBIE CTOJIAMH U CTYIbSMH JJIs CTYACHTOB H
TIPETIOIaBaTElIs.

12. OcoOeHHOCTH OCBOEHHUSl JUCIHMUIUIMHBI JJIsi MHBAJMAOB W JIMI ¢ OTPaHHUYEHHBIMU
BO3MOKHOCTSIMH 3710POBbSI

OOyuenne O0O0ydJalOUIUXCS C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMU  3JI0POBbsSI  IIpH
HEOOXOMMOCTH OCYIIECTBIISIETCS. Ha OCHOBE aJaNTHPOBaHHOM paloueil mporpammsl ¢
UCTOJb30BAHMEM  CIIEIUAJbHBIX METOJ0B OOY4eHHUS M JAMJAKTHUECKHUX MaTepuasos,
COCTaBJIEHHBIX C Y4Y€TOM OCOOCHHOCTEH MNCUXO(PHU3UUECKOTO pPAa3BUTHUSA, WHAMBHIYaIbHBIX
BO3MO’KHOCTEH U COCTOSIHUS 370POBBS TAKUX 00ydaromuxcs (00yyaromerocs).

B mensx ocBoeHuss yueOHON mNporpamMMmbl IUCHUIUIMHBI HMHBAIMIAMHM M JIMIAMH C
OTrpaHUYEHHBIMU BO3MOKHOCTSIMHU 37I0POBbsI 00€CTIEUMBAETCS:


http://www.emanual.ru/
http://www/
http://www.iprbookshop.ru/
http://www.elementy.ru/

. JUIS. MTHBAJIMJIOB U JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI TI0 3PEHUIO:
pasMeIeHne B JOCTYIHBIX Ui OOyJaroImuXcs, SIBISIFOIIUXCS CICTBIMU WM CIIa00BUAAIIUMH,
MeCTax M B aJaNTHPOBAaHHOW (opMme cHpaBOYHOW HH(POpPMAIMKM O PACHUCAHUU Yy4eOHBIX
3aHATHUH; IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOLIETO oOyyaromemycs HEOOXOJUMYIO

MTOMOIIIb; BBIITYCK aTbTEPHATUBHBIX (POPMATOB METOJMYECKUX MaTepHaJoB
(xpymHBI WpH(T WK ayanodaiiiel), UCTIOIB30BaHNE Bepcuu caita i cnaboBumsammx IbC
IPR BOOKS u cnienmansnoro mobminsroro npuioxerus IPR BOOKS WV-Reader (mporpaMmer
HEBU3YaIBHOTO JOCTyMa K HWHGOPMAaIUH, MpEIHA3HAYCHHON UIsi MOOWJIBHBIX YCTpPOWCTB,
pabotaromux Ha omepanuoHHOW cucteme Android m i0S, xotopasi He TpeOyeT chenHaIbHO
00y4eHHOTO accucTeHTa, T.K. Joau ¢ OB3 mo 3peHuto paboTaroT CO CBOMM YCTPONCTBOM
MIPUBBIYHBIM CIIOCOOOM, UCTIOJIB3YS CIENUATBHBIE IITATHBIE MPOTPAMMBI ISl HE3PSIUMX JIFOJIEH, C
kotopbiMu [PR BOOKS WV-Reader nmeer nosiHyro COBMECTUMOCTB);

. JUTS. MHBAJIMJIOB U JIUI C OTPAHWYCHHBIMUA BO3MOYKHOCTSIMHU 3JI0POBBS IO CITyXY:
Ha/IJISKAIIMMHU 3BYKOBBIMH CPEJICTBAMH BOCIIPOM3BEICHHE HHPOPMALINH;

. JUTsSL UHBAJIUJIOB U JIMI C OTPAaHMYEHHBIMU BO3MOKHOCTSIMU 370POBBSI, HMMEIOIIIX
HapYIIEHHUsT OMOPHO-JBUTATEeIHHOTO alapara: BO3MOYXKHOCTh OECIHPEIsSTCTBEHHOTO JIOCTyMa
oOyJaromuxcsi B yaeOHbIC TIOMEIICHUS, TyaJleTHhIE KOMHATHI U JIPYTrUe MOMEIeHNs Kadenpsl, a
Takke MpeObIBaHNE B YKa3aHHBIX  MTOMEIICHHSIX.

O06pazoBanne 00yJarOMUXCs ¢ OTPaHUIEHHBIMU BO3MOYKHOCTSIMH 37I0POBBSI MOKET OBIThH
OpPraHMU30BaHO KaK COBMECTHO C JPYTUMH OOYUYAIOMIMMHUCS, TaK U B OTACIBHBIX TPYNIax WA B
OTJEJIbHBIX OpPraHU3aLHUsiX.
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KOHTPOJIBHBIE 3AJIAHUS U UHBIE MATEPHUAJIBI OLNEHKMU 3nanuii, yMeHuUii,
HABBIKOB M (MJ1H) ONBITA 1eATEJbHOCTH, XapaKTepUu3yolue 3Tanbl popMupoBaHus
KOMIIETEHIMI B Ipouecce 0CBOCHUS TUCHHIINHBI

IKOJIOI'MYECKASA BUOTEXHOJIOI'UA

BOl'lpOCl)I JJIsl co0ece0OBAHUA 10 TeEME CAMOCTOSTEIbHOI0 H3YyYCHUA

1. Ilo pasgeiay 4 «I'eneTnyeckas HHKCHEPUS. IKkoJI0rHIYecKHe MmoCJaCeACTBUA»

1. OcHOBHBIE 3TaIbI MOTYYEHUS TPAHCTEHHBIX PACTECHUI.

2. Buspl TpaHCTE€HHBIX CENTbCKOXO3SMCTBEHHBIX PACTEHUN

3. MeTo1pI UCTIONB30BAaHUS TEHETHUECKON MH)KEHEPHH B PACTEHUEBO/ICTBE.

4. TIpoGyiembl OKpYXarolei Cpeibl, BHI3BAaHHBIE HCIOJIb30BAHUEM TPAHCTEHHBIX PACTCHUH.
5. AnpTepHaTHBa METO/IaM I'€HHON MHKEHEPHH.

2. ITo pa3neny 7 «brosornyeckasi 0O4MCTKA U A€3010panusi ra3oBo31yLIHbIX BbIOPOCOB)

1. MeToapr OMOIOTHYECKO OUYNCTKH Ta30BO3AYIIHBIX CMECEH.

2. Xumudeckue U (pu3udeckrne MeTo bl OUHCTKH.

3. Metoapl 1e3010paliii BHIOPOCOB.

4. [IpoMbIlIIEHHBIE OTPACIN C UCTIOIB30BAHUEM METOA AE30I0PAIUH.

5. BO3MOXHOCTH HCHOJIb30BAaHHS METOJA  JI€30J0pAllMd B  CEIbCKOXO3SUCTBEHHOM

MIPOU3BO/ICTBE.
IIpouenypa oueHuBaHus codeceq0BAHUS

Hcnonb3yercss (poHTaIbHBIA OMPOC, KOTOPBIM mpeanosaraeT paboTy mHpernoiaBaTess
OJIHOBPEMEHHO CO BCeW ayAUTOPHEH, U TPOBOAUTCS B Buie Oecensl o Bompocam. Ilpu ot6ope

BOITPOCOB U IMMOCTAHOBKE MEPECA CTYACHTAMU YYHUTBIBACTCA CICIYIOIICC:

— 3aJaCTCiA HC Ooiee IIAATU, OHU JOJDKHBI HETIOCPEACTBCHHO OTHOCUTBLCA K HpOBCpHCMOfI

TeMe;
— ¢opMynupOBKa BOMPOCa JOHKHA OBITH OJIHO3HAUYHOM U MOHATHON OTBEYAIOIIEMY.

B xonue Oorpoca MnpenoAaBaTeiib AAaCT 3AKIHOYUTCIbHBIC KOMMCHTAPUH II0 KAa4YCCTBY

OTBCTOB BCCX CTYICHTOB. OTBeETHI HAAKOTCA 10 KCJIAHUTO CTYACHTOB.

MIxana oneHUBaHUA co0eceT0BaAHUSA

Onenka Onucanne

I[aH HOHHLIﬁ, paSBepHyTBIﬁ OTBET Ha IOCTaBJICHHBIN BOIIPOC, NMOKa3aHa
COBOKYITHOCTb  OCO3HAHHBIX 3HAHUH 00 O6”beKTe; B OTBCTC

3auTeHo ITPOCIICIKUBACTCA qCTKasa CTPYKTYpa u JJOTHYCCKas

MMoCJaca10BaTCIIbHOCTD. OtBeT WU3IOXKEH JIMTCPATYPHBIM  SI3BIKOM
HCITOJIb30BAHUEM TCPMHUHOB.




JlaH HEeNoJHBIN OTBET, MPEICTABIISAIONUINI cO00I1 pa3pO3HEHHBIE 3HAHUS
[0 TeME BONpPOCAa C CYIIECTBEHHBIMH OLIMOKAMHU B OIpEICIICHUIX.
He 3aureHo OTCyTCTBYIOT ~ BBIBOJBI, KOHKpETHM3allUs M  JI0Ka3aTeJIbHOCTb
H3JI0KEHUS. JlonoHUTENbHBIE U YTOYHSIOIIHAE  BOIPOCHI
npernojaBaTelis He MPUBOASIT K KOPPEKIIMN OTBETA 00Y4arOIEerocs.

Bomnpochl kK NpoBeAeHHI0 KPYIJIOro cToj1a

Tema: Dkosiornyeckue nNpodaeMbl MUTAHUSA YeJT0BEKa

1. [lonsTHE O «4YKEPOJHBIX BEUIECTBAX» B PAL[UOHE TUTAHMUSL.

2. Onpenenenne U KacCH(PUKALNS MUIIEBHIX 100aBOK.

3. «BpenHbie» U «I10JIe3HbIE) MUIIEBbIE JOOABKU.

4. TpaHcreHHble POAYKTHI B PAllMOHE MUTAHUS YEIOBEKa.

5. Bo3moxkHOCTB «n30€eranush» UCIOJIb30BaHUs METOJIOB T€HHOW MHKEHEPUU B MUILEBOI
MIPOMBIIIJIEHHOCTH.

IIpouenypa mnposeneHust

«Kpyanoui cmon» — 3TO METOJl MHTEPAKTHUBHOTO OOy4YEHUs, TO3BOJISIONINN 3aKpPEIUTh
MOJTyYCHHBIC paHee 3HAHUsI, BOCIIOJIHUTH HEOCTAIONIYI0 HHPOpMAITHIo, CHOPMHUPOBATH YMEHHS
pemmars mpoOJieMbl, HAYYUTh KYJIbType BEACHHUS NUCKYyCCHM. XapakTepHoil ueptoi «Kpyrioro
CTOJIa» SIBJISIETCS COYETAHHE TEMATUUYECKON AUCKYCCUU C TPYNIIOBOM KOHCYIbTAIIEH.

OcHoBHast uenb nposeneHuss «Kpyrmoro crtonma» - BbIpaboTKa Yy 0O0ydaembIx
npodeccHOHAIbHBIX YMEHMHA H3/1araTh MbBICIH, AapryMEHTHPOBaTh CBOM COOOpa)KeHu,
000CHOBBIBATH MpeJlaraeMble PEUICHUs] U OTCTaUuBaTh CBOU YOEKICHMUS.

1. Iloozomoexa 3anamus:
" mpenojaBateneM (QOPMYIHUPYIOTCS BOMPOCHI, OOCYXJEHHE KOTOPBIX MO3BOJIUT
BCECTOPOHHE PACCMOTPETh 00CYKIaeMyI0 podIiemy;
" BOINPOCH PACHPENENAIOTCS M0 MNOArpynnam (Mo KOJMYECTBY OOCYXKIAeMbIX
BOIIPOCOB) U Pa3/al0TCs yYaCTHUKAM IS [IeJIeHAIIPaBICHHOMN MOAr OTOBKH.
" ONpEeleNsIFOTCS CPOKHU U J1aTa MPOBEACHUS 3aHITUS;
= BpIOWpaeTcs (MO MPEMIOKCHHUIO CTYICHTOB) KOOPAMHATOP (OTBETCTBEHHBIN) 3a
MOATOTOBUTEIBHBIN 3TAIl MEPOIIPUSITHUSL.
2. Ilposedenue «kpyenozo cmona»
[lepen Hayamom MEpONPHUATUS CTOJIBI B ayIMTOPUN PACIIONAraloT TaKUM 00pa3oM, YTOObI
BCE YYAaCTHUKM BuAenu Opyr aApyra (B Buae kpyra). llpemomaBartens oOpamiaerca K
MPUCYTCTBYIOIIUM CO BCTYIHUTEIBHBIM CIOBOM, B KOTOPOM OTpaKaeT aKTyalbHOCTh BHIOPAHHOI
TEMBI, e/ U MOPSAAOK MIPOBEICHUS 3aHATHUS.

CTyneHThl BBICTYNAIOT C COOOIIEHUSIMHU IO BHIOPAaHHOMY BOTIPOCY, COMPOBOXAAS JOKIAJ
HarJIIHBIMA MaTepHallaMd B BUIE CIaifoB. BrICcTymiueHUs oOCYXHArOTCS M JIOMOJHSIOTCA.
3amaroTcs BOMPOCHI, CTYJACHTHI BBICKA3bIBAIOT CBOM MHEHHS, CIOPAT, OOOCHOBBIBAIOT CBOIO
TOYKY 3peHus. B Xoje 3aHATHS BOIPOCHI PaCKPBIBAIOTCS B OIPENEIEHHOM MOCIEI0BATEILHOCTH.
[IpenogaBaTenb BBICTYHAET B POJIM KOOPIAUHATOPA.

[To oxoHuaHuM OOCYXKICHHSI YYACTHHKAMHU TMOJIBOIUTCS HTOT, W (HOPMYIUPYIOTCS
BBIBOJIBI 110 JJAHHOU mpobieme.
IIpouenypa oneHUBaHUA JOKIANA
[To cooTBeTcTByOIMM TeMaM (CM. M. 5) CTYJAEHTHI TOTOBST COOOIIEHUS M BHICTYHAIOT




nepen aymuTopued ¢ JOKIAJAaMH, pacCUYMTaHHBIMA He Oonee uemM Ha 10 MuHYT,
compoBOXKIaroImuecss (M0  BO3MOXKHOCTH) JCMOHCTpalnueld ClaioB JauOO0  HArJISAHBIM
pa3gaToyHbIM MatepuasioM. [IpHCyTCTBYIOIIME MOTYT 3a/1aBaTh BOIIPOCH JOKIATUUKY, BHOCHTH
CBOM J100aBIIeHUS K CKa3aHHOMY. MIToroBasi oreHka KadecTBa JIOKJIa/a BKIIOYACT:

® COOTBETCTBHUE COJICPKAHUS JOKJIa/la BHIOpAaHHOW TEME;
JIOTUYHOCTh HM3JIOKEHUS MaTepuaia Mpyu BHICTYIICHUY;
pedeBast KylIbTypa (CTHIIb H3JI0KECHHSI, SICHOCTh, YSTKOCTh, TAKOHUYHOCTB);
HarJIJHOCTh (Ipe3eHTalus U 1p.);
OTBETHI HA JIOTIOTHATEIHHBIC BOTIPOCHI.

IIkana oueHUBaHUSA COOOIIEHU

O1ernka Omnucanue
OTJINYHO JIeMOHCTpHpYET MOJIHOE IIOHUMAaHUE TTOCTaBJICHHOTO BOIPOCA
XOPOIIIO JleMOHCTpHpYyeT 3HAYUTEIIFHOE TIOHUMAaHUE 3a/IaHHOTO BOIIPOCA

YIOBJIETBOPUTENBHO | JIeMOHCTpUpPYET YaCTUUHOE IOHUMAHUE TEMBbI

HEYIOBIIETBOPUTENHHO | JIeMOHCTpUpYyeT HEOOIbIIIOE TOHUMAHUE TEMBI

Bomnpocsl k 3auery
(ouHas, 3a04Hasi GopMBbI 00yUeHH)

Pa3BuTHE OMOTEXHOJIOTHU U €€ MECTO B COBPEMEHHOW HayKe.
MupoBast 5K0JIOTHYecKas CUTYyaIusl.
Poits OMOTEXHOIOTHH IS CEILCKOT0 XO3SICTBA.
3arpsi3HeHue MoYB U BOJOEMOB.
CuHTe3 OMOJIOTUYECKH aKTUBHBIX BEILIECTB.
buonerpanaius TOKCHYHBIX BEUIECTB, KOMIIOCTUPOBAHHE.
buoouncTka u AeTOKCUKALNUS OTXOA0B.
buopemenuanus. buossliienauynBatue.
[IpuHIIMT MUHEMYMA.
. DopMHpOBaHKE SKOJIOTHUECKUX HUII JJIS1 OKHUCIUTEIBHBIX U BOCCTAHOBUTEIBHBIX
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IIPOLIECCOB.
11. KuHeTnka MUKpOOHOJOTHYECKHX MTPOIIECCOB.

12. MonenupoBaHue pocTa MUKPOOPTraHU3MOB.

13. IloHsiTHe reHeTHYecKOi MHKEHEPHH, BEKTOPBI.

14. Beigenenne renos u3 JJHK.

15. 'eneTnueckas HHKEHEpUs pacTCHUH.

16. MeTopl reHeTHYeCKOi HHKEHEPHH PACTCHHH.

17. TpaHCcreHHbIE OPraHU3Mbl. DKOJIOTHYECKUE MPOOIIEMBI.

18. TexHONMOTHYECKasi CXeMa OUUCTKU MPOMBIIUIEHHBIX CTOYHBIX BOJI.
19. llpunuun neiicTBus adpOOHBIX CUCTEM OMOOYUCTKH.

20. Mukpoopranu3mbsl. CTOUHBIE BOJIbI KAK 00BEKT OYHCTKH.

21. Buspl GMOpeakTopoB U UX IPUMEHEHHE.

22. TIpouecchl OGMOOYMCTKH B a3pOTEHKE.

23. IIporpeccuBHBIE TEXHOJIOTUM OMOOUYHUCTKU.




24. VICTOYHUKY MOCTYIUICHHS] XUMHYECKHX M OMOJIOTMUECKUX 3arps3HEHUI B aTMOC(HEpHBIit

BO3/IYX.

25. Mepa opraHoJIeNITHYECKON OLIEHKH Ka4eCTBa BO3IyXa.

26. MeTo/1pI OUYMCTKH BO3yXa M Ta30BO3AYLIHBIX BEIOPOCOB OT 3arpsi3HEHUH.

27. Knaccudukanus METOI0B J€30J0PAUN OTXOASAIINX Ta30B C MOMOIIBIO

MHUKpPOOPIraHHU3MOB.

28. MeTtaHOTeHHBIE OaKTEPHH, XapaKTEPUCTUKA, OCOOCHHOCTH.

29. MexaHu3M MeTaHOTreHesa.

30. buora3oBble YCTAaHOBKH M MCIIOJIB30BAHUE UX B MUPE.

IIpoueaypa oueHnBaHus 3a4era

[Ipn moAroToBKE K 3a4eTy CTYACHT BHUMATEIHHO MPOCMATPUBAET 3a4€THBIE BOTMPOCHI,
MIpeI0OCTaBJICHHbIE 3apaHee IMpernojaBaTesieM, U padoTaeT ¢ peKOMEHIOBAHHON JUTEepaTypon
(yueOHMKaMH, y4eOHBIMH MOCOOUSIMU U TIEPBOUCTOUYHUKAMH). OCHOBOM JUIsl TOJATOTOBKH K
clade 3aduera SBISETCS U3YYCHHE CTYJACHTAaMU KOHCIIEKTOB OO30pHBIX JICKIUA U
MPAKTUYECKHUX 3aHITHH, TPOCTYIIAHHBIX B TEUEHUE CEMEeCTpa.

3auet npoBoauTcs B popme cobecenoanus. [Ipu sToM ucnomnb3yercs GpoHTaIBHBINA OMPOC
10 BOMpOCaM BCETO0 H3y4aemMoro Kypca. I[lpemogaBaTens ydWUTHIBAET AaKTUBHOCTh W
MPaBWJIBHOCTh TOJYYCHHBIX OTBETOB KaXIbIM CTYACHTOM II0 PAa3jIMYHBIM pasjeiiam

TV CITATIIINHEI.

CTYJIGHTI)I, HMCIOIIUE HCEYAOBJICTBOPUTCIBHBIC OLCHKH 110 OTACIIBHBIM

3aHATUAM, OTBCYAIOT, KPOME OCHOBHEIX BOIIPOCOB, €III€ U HA JOIIOJTHUTECIBHBIC BOIIPOCHI 11O

JTAHHOMY pa3Jieny.

KpI/ITepI/IeM OLICHKHU OTBCTA CTYACHTA Ha 3a4YCTC ABJISICTCA «3a4TEHO/HE 3aUTECHO.

MIxaJsa oneHUBAHHUSA 3a9€TAa

Onenka Onucanue
32YTEHO CTYIGHT MOXeT C(hOpPMYIHpPOBaTh OCHOBHBIC OIPEACICHHUS IO
M3y4aeMoOMYy KypcCy, 3HAeT OCHOBHBIC 3aKOHOMEPHOCTH BIIMSHUS
JKOJIOTHUYECKHX (aKTOPOB HA OpraHU3Mbl, BIIAJCET HaBBIKAMU
MPUMEHEHHUS 3aKOHOB DJKOJIOTMM B PEIICHWW BOIPOCOB IO 3alTUTE
OKPYXKaIoIIeH CpeJibl.
He 329TeHO CTYJIEHT JEMOHCTPUPYET YAaCTHYHOE TOHHUMaHUE TEOPUTHUIECKOTO

KypCa WU HE€ MOXCT INPUMCHHUTH €TI0 3HaHHUA [JI1 OLHCHKH COCTOSHHA
01<py>1<a}0mel71 Cp€abl; HE BJIaACCT CHCHH&HBHOﬁ TepMHHOHOFHeﬁ; HC
OTBCYACT HA JOIIOJIHUTCIBbHBIC BOIIPOCHI

BapuaHTBhI KOHTPOJILHOI PadoTHI (3204Has GopMa 00yUeHH)

Bapuanr 1

1. TlpoMblnuieHHbIE ammaparthl Ads cOpakuBaHHs CTOKOB. CeNTHUKTEHKH. AHa’pOOHBIN
6ropmIbTp. XapakTepUCTHUKN OMOMIEHKH U aKTUBHOTO MJIa.
2. duropemeananys, MUKpobopeMeauanus, 3oopemenuanus. [IpenmyiiecTsa 1 HEAOCTATKH.

Bapuanr 2

1. MeTaHOTEHKH 1 OMOMETaHOT€HE3 KaK IIponecC JIMKBUAAIU OTXOA0B U AKOJIOTHYECKU METO
MOJIYYCHHUA 3HepFOHOCHTCHCﬁ. Tunel u YCTpOﬁCTBO MCTAHTAaHKOB.

2. HpI/IHHI/IHBI " IOAXOAbI I OYUCTKHU I'a30-BO3AYIIHBIX BLI6pOCOB. Tumner
61/101<aTaJ11/13aT0p013 " anmapaTtoB JJI1 JaHHBIX ITPOLCCCOB.




Bapuanr 3

1. IlepcneKTHBBI TOJTYYEHUS YTIEBOIOPOIOB HAa OCHOBE OnocucrteM. HoBbie

IIOAXO/1bI K MOJIY4E€HHI0 OMOTOILIMBA.

2. TpaHcreHHBIE MUKPOOPraHU3MbI — 3PPEKTUBHBIE OMOECTPYKTOPBI KCEHOOMOTHKOB.
Bapuanr 4

1. IIpouiecchl 0OUMCTKH CTOUHBIX BOJA. KauecTBO BO/IbI M METO/IbI OUUCTKU

2. buopemenuanus OKpyxkarolled cpeibl: Ouoaerpananus TKEIbIX METAIJIOB, OYUCTKA OT
He(TH U HePTEPOYKTOB, OMOpeMeHaIus aTMOChepsI

Bapuanr 5

1. buoynobopenus: XxapakTepuCTUKa, IPUHIUIIBI OJYYEHHS] U IPUMEHEHUS

2. buorepOuIuabl: NPUHIUIIBI TOJIYYEHUS U TPUMEHEHUS

Bapuanr 6

1. KosinuecTBeHHBI OMOMOHUTOPHUHT TEXHOTEHHOTO 3arpsI3HEHHS OKPYXKAIOIIEH CPe/IbI.

2. OneHKa 9KOJOTUYECKON PE3yIbTaTUBHOCTH, OCHOBHBIE TAIbI.

Bapuanr 7

1. JluxkBupamuss U mnepepadOTKa TBEPAbIX KOMMYHaJbHBIX OTX0J0B. buomMeraHorenes u
KoMIiocTupoBaHue. O0e3BpeKUBAHNE TOKCHUHBIX TPOYKTOB.

2. A3poGHbIe POLIECChl OUMCTKU CTOYHBIX BOJ. KauecTBO BOJIbI U METO/IbI OUUCTKH.

Bapuanr 8

1. Tumel anmapatoB st a3pOOHON OYHUCTKH CTOKOB. | OMOTE€HHBIE PEAKTOPHI U TETEPOTCHHBIC
a’poOHbIe peakTopsl. [IpuHnun GyHknonnpoBanus, 3G(HEKTUBHOCTD NEHCTBHUS.

2. AHa’poOHBIE MPOIIECCHl OUMCTKH CTOYHBIX BOJI. TeopeTnyeckne OCHOBBI MpoIiecca.

Bapuanr 9

1. MeTtaHoTeHKH 1 OMOMETaHOTeHe3 KaK MPOLIecC JIUKBUIAIMHA OTXOA0B U

AKOJIOTHYECKUH METOJ] TTOJTYYEHHUS SHEPrOHOCUTENeH. TUIIBI U YCTPOHUCTBO META-HOTEHKOB.

2. Tunbl OMOKATANIM3aTOPOB M amnmapaTtoB Ui OHOOYMCTKHA Ta30BO3YIIHBIX BBIOPOCOB.
buodunbTpel. BuopeakTopsl.

Bapuant 10

1. buopemenuanus 3arpsa3HEHHbBIX [TOYB U IPYHTOB.

2. buopemenuanus Okpyxkarolied cpeibl: Ouogerpananusi TSKEIbIX METAIJIOB, OYUCTKA OT
Hetn 1 HePTENPOYKTOB, OHOpemMearaIs aTMochepsl.

IIpouenypa oueHUBaAHUSI KOHTPOJIbHBIX PadoT

KoHnTponbHble paboThl TPOBOAATCS AJISL CTYICHTOB 3a04HON (Gopmbl 00ydyeHus. B

3TOM CJIy4ae 3a KOHTPOJbHYIO paOOTy BBICTABIISIETCA OIICHKA «3a4eT/HEe3aueT.

B coctaB KOHTpoOJIbHOI paboOThl BXOAAT JBa TEOPETHMUECKUX BOIMPOCA COTIACHO
BapUaHTaM, KOTOpPbIE IIpeAiaraeT NpernogaBaTeib.

O0bem paboThl 3aBUCUT OT TEMATHKH M3y4aeMOro BOIPOCa.

IIpn ouenke ypoBHS BBINOJHEHHS KOHTPOJIBHOM pabOThl, B COOTBETCTBUU C
MOCTABJICHHBIMU TIENIIMU | 33J]a4aMU JIJIsl JAHHOTO BHJIA Y4€OHOMU eATeTbHOCTH, YCTAaHOBIICHBI
CIIEYIOINE KPUTEPUH:

. yMeHue paboTaTh ¢ 0OBEKTaMHM H3YyY€HHs], CIIPABOYHON M SHIMKIONEIUYECKOM
JIUTEPaTypou;
. YMEHHUE M3JIaraTh JIOTUYHO ¥ IPaMOTHO COOCTBEHHbIE YMO3AKIIOUEHHS U BBIBOJIBI;

L4 YMCHHUC aHAJIIU3UPOBATL U 0606H_18.TB MaTcpHuall;



. YMEHHUE TIOJb30BATHCS TJI00aNbHBIMH  HMH(DOPMAIIMOHHBIMH  pecypcaMu |
MPAaBUIILHO MX MPENOJHECTH B KOHTPOJIBHOW padoTe.

IIpu oueHke ompenensercs IOJHOTA U3JI0KEHUs MaTepualla, Ka4yeCTBO U YETKOCTb, U
IIOCJIEIOBATEIBLHOCT HW3JIOKEHUSI MBICIIEH, Hajauuue JOCTAaTOYHBIX IMOSCHEHUM, KylbTypa B
MpeAMETHOM 00IaCTH, YUCIIO U XapaKTep OMIMOOK (CYIIECTBEHHBIC HIIU HECYILIECTBCHHBIE).

Cywecmeennvie owubKy CBA3aHbI C HEJOCTATOUYHOM INTyOMHOM M OCO3HAHHOCTBIO OTBETA
(Hampumep, CTYIEHT HENpPAaBWJIBHO YKa3aJl OCHOBHbIE IPU3HAKU TIOHATUM, SBJICHUIH,
HENPAaBWIbHO CQPOPMYIMPOBAHbl 3aKOHbI MM MpaBuUjaa M T.I. WIM HE CMOI IPUMEHUTh
TEOPETUYECKUE 3HAHUS JUIsl OObSICHEHUS IPAKTUUECKUX SIBJICHUIA.)

Hecywecmeennvle owubxu ONpenensoTcs HENOJHOTOM OTBeTa (HalpUMeEp, CTYIEHTOM
VITyIleH U3 BUAA Kakod — Jr00 HeXapaKTepHbIN (akT mpu OTBETE Ha BOIpoc). K HUM MOKHO
OTHECTH OINUCKH, JOMYIIEHHbIE 10 HEBHUMATEIbHOCTH).

Ikana oneHMBaHUS KOHTPOJbHOM padoThl (3a0uHasi Gpopma 00yueHHs )

OreHka Onucanue
39UTEHO KonTtponpHas paboTa BBHITIOJIHEHA MO CBOEMY BApHMAHTY, MOMYIIEHO IIO
KKJIOMY BOTIPOCY IO OJHOW HECYIIECTBEHHOW OmMOKe, MPUBEICHBI
PUCYHKH, TaOJMUIBI W WLTIOCTPAIIMU, JIOTIOJHSIONINE  TIOSICHEHUS TI0
paboTe, MPaKTUUECKOE 3aJaHNE BHITIOJTHEHO BEPHO.
He 3a4YTEeHO KonTtponpHas paboTa BeIMOTHEHA HE TIO CBOEMY BapHAHTY, JOMYIIEHO

0 MATUIECATH MPOILIEHTaM BOIPOCOB 10 OJHON CYIIIECTBEHHOU OIINOKeE,
HE PUBEICHbI PUCYHKU U WIUTIOCTPALIMHU U T.I1. TI0 paboTe,
OOBSACHSIONIUX TEOPETUUYECKUE BOMIPOCHI, AOMYIIEHbI OIIHMOKH MPU
BBITIOJIHEHUH MPAKTUYECKOTO 3a/1aHusl.

3ananus AJ151 TeCTUPOBaHMs (MpUMep)

::Bonpoc 1:: YyskepoaHoe 1Jisl ;KUBbIX OPraHU3MOB BellleCTBO, NMOSIBJIsIIONIEECs B
pe3yJbTaTe aHTPONOTeHHOI JIesITeJIbHOCTH, CIIOCOOHOE BbI3BIBATH HAPYIIEeHH e
OMOTHYECKHUX MPOLECCOB

{

= KCEHOOUOTHK

~ TOKCHKAHT

~ 3arpsi3HATEIb

~ MOJUIFOTAHT

}

::Bompoc 2:: CymecTBeHHOe M3MeHeHHe (Yalle yNnpolieHne) CTPYKTYPhI BellecTBa Mmoj
AefCTBHEM OPraHM3MOB

{

~ Ouopemenuanus

~ KOHBIOTaIus

= TpaHcopmanus

~ MUHEpanu3anus

}




::Bompoc 3:: Tpanchopmannsi HETOKCMYHOI0 MM MAJTOTOKCHYHOI0 KCEHOOMOTHKA B
TOKCHYHOE COeJJUHEHHUE

{

~ I€TOKCUKALIU

~ U30MepU3aLUs

= ToKcH(pUKanus

~ 00€3BpeKUBAHNE

}

::Bonpoc 4:: CniocoOHOCTH pa3IuYHbIX cOeUHEHHUI NoABepraTbcsi 0MoTpaHchopmanuu
= OMOJIOCTYITHOCTh

~ OKHUCIICHHE

~ JC€TOKCHKaIusia

~ peMeauanus

}

::Bompoc 5:: B aHa3poOHBIX YCJI0BUAX KOHEYHBIMH MPOAYKTAMH JAerpagaliii MHOTHX
KCEHOOUTHKOB ABJIAIOTCS

= METaH M YIJIEKUCIIbIN a3

~ QJIKaHbI ¥ YTJIEKUCIIBIN a3

~ BOJIOPOJI U YTJIEKUCIIBIN a3

~ KHCJIOPOJ ¥ 3TaH

::Bompoc 6:: Macca, 00pa3zyeMoro akTMBHOI0 ujia He0oJIbIasi, HU3KHE IHEPro3aTparbl HA
nepeMeniMBaHue, 00pa3yercss JHEProHOCUTEIb B BUe OHorasa B npouecce

= aHa’POOHON OUMCTKU CTOYHBIX BOJI

~ a’pOOHOI OYUCTKU CTOUYHBIX BOJ

~ OYUCTKHU CTOYHBIX BOJ B OHOTIpyIax

~ IPUMEHEHUS aNbro0aKTepHaIbLHOTO COOOIIECTBA

}

::Bompoc 7:: ExuHCcTBeHHas1 rpyNIia NPOKapHOTOB, KOTOPbIE OCYLIECTBJSIIOT OKCUT €HHbII
(orocunTes, ycauparomme psig razoodpasubix coennuenuii: COz - B mpouecce
¢dorocunTesa, O, - B npouecce apixanusi, N2 - B npouecce azorpuxcauuu, HoS - npu
AHOKCUI'€HHOM (pOoTOCHHTE3e

{

= nuaHoOaKTepuu

~ IUaTOMEH

~ 3eJIeHbIE BOJIOPOCIIU

~ BBICIIIME PACTEHUS

}

::Bompoc 8:: Bogopoc.in, oduraresin Xo104HbIX BoJ ¢ HaJdnuueM Si u Fe, Haubosee



HHTEHCHBHO PACTyIIHe BECHOH U 0CEHbIO, PA3BHBAIOIIHECS B OUUCTHBIX COOPYKEHUSAX €
00JIb1110ii OTIOPHOIi MOBEPXHOCTHIO

{

~ KpacHbIe

= INATOMOBBEIC

~ 3eJIeHbIE

~ Oypble

~ DBIJICHOBBIE

}

::Bonpoc 9:: ba3osblii 2J1eMeHT Ouocepsbl, cIOCOOHBIN a1cOPOMPOBATH, HEHTPATU30BATH
U MUHEPAJIN30BaTh 3arPsAA3HEHHUs], BHINOJIHSAS Ba’KHYI0 POJIb B CAMOOYHMILEHUH IKOCHCTEM
OT OPraHNYecKMX OTXO0/I0B U OCTATKOB

{

= I104YBa

~ BOJIa

~ atMocdepa

~ MUKPOOOIIEHO3

}

::Bompoc 10:: B 3xocucremax peayueHTaMu siBJIAIOTCS
~ pacTeHus U )KUBOTHbBIE

= 0aKkTepuu U rPpUObI

~ BUPYCHI

~ IETPUT

}

::Bonpoc 11:: IIpu Omos10rnyecKoi 1004NCTKE CTOYHBIX BOJI JI AKKYMYJHPOBaHMS a30Ta
HCHOJIb3YIOT

{

~ CEJIbCKOXO35CTBEHHbIE PACTCHUS

= KaMBbllIll, TPOCTHUK, POTr03

~ MBIPEN, MSITIUK

~ 0000BBIE pacTCHHS

}

::Bonpoc 12:: 3 Bogopociieil HAILIM NPUMEHEHHE B KA4eCTBE OYMCTHTEJIel CTOYHBIX BOJ
B OMonpyxaax

{

= Chlorella, Scendesmus

~ Gelidium, Phyllophora

~ Laminaria

~ Pleurococcus

}



::Bompoc 13:: OuucTHbIE COOPYKEHUS C JONOJHUTEIbHBIM OCBEILLEHHEM IS
KYJbTHBHPOBAHHUS ATbIr00aAKTEPHATBLHOTO WA

{

= CUMOHMOTEHKH

~ CCTTHKHU

~ a9pPOTEHKHU

~ OKCUTCHKH

}

::Bonpoc 14:: JI;if 04MCTKH CTOYHBIX BO/I € OMOIIbI0 PACTEHUH HCIOJIL3YIOT
= noJig puapTpanru, OUOIIIATo

~ WJIOBBIC KapThI, HIOBBIC IIOMAIKU

~ a3POTCHKHU, METAaHTCHKH

~ OKCHTEHKH, OMOTEHKH

}

::Bonpoc 15:: Hanuvue qpeBeCHO-KYCTAPHUKOBBIX MOPO/ XapaAKTEPHO AJ1s1 OMOIIATO
~ MIOBEPXHOCTHOW KOHCTPYKIIUU

= HHQUIBTPALUOHHON KOHCTPYKIIMH

~ HAIUTABHOM KOHCTPYKLIMH

}

::Bonpoc 16:: NH:keHepHbIE COOPY:KeHHs CO CBOOOIHBIM JIBHKEHHEM BOJAbI Uepe3
€0001IecTBAa BO3AYIIHOBOHOM U YKOPEHUBIIEHCS MOTPYsKEHHO PacTUTEIbHOCTH
Ha3bIBAIOT

{

= [MOBEPXHOCTHbIE OMOTLIIATO

~ UH(UIbTpAITMOHHBIC OUOTLIATO

~ HariaBHble OMOTIIIATO

~ WJIOBBIE IIOMIAJKH

}

::Bompoc 17:: 3emusinble puIbTpPYOLIHE COOPYKEHUS C 3arPy3K0ii U3 Me0Hs, IPaBus,
KEePaM3HUTAa, eCKa U APYruX MaTepuaJioB

{

~ MOBEPXHOCTHBIE OMOTIIATO

= UHOWIBTPALMOHHBIE OUOIIIATO

~ HaIIaBHbIe OMOILIATO

~ WJIOBBIE IJIOLIAAKH

}

::Bompoc 18:: KoncTpykuus B BU/ie IUIABAIOIIMX B BOJe MATOB M3 CHHTETHYECKHUX
BOJIOKOH, HA TIOBEPXHOCTH KOTOPBIX BHICA’KEHbI PACTECHUS



{

~ TIOJISl OPOIIICHUS

~ oy punabTpanun

= HaIlJIaBHbIE OMOILIATO
~ WJIOBBIE IIOIIAJAKN

}

::Bonpoc 19:: CnenuaibHO NOATOTOBJICHHBIE H CIVIAHNPOBAHHbIE 3eMeJIbHbIE YYACTKH,
npeAHa3HAYeHHbIe I OYUCTKU CTOYHBIX BOJI € O/IHOBPEMEHHBbIM HCIO0JIb30BaAHUEM /I
BHIPALMBAHUSA TEXHHYECKUX KYJbTYP pacTeHuii

{

= TI0JIS1 OPOILIEHUS

~ moJist pUIIbTpALIUU

~ WJIOBBIE IJIOIIAIKH

~ Ouonpyabl

}

::Bompoc 20:: duropemMennaumoOHHasi TEXHOJIOTHS, OCHOBAHHASI HA CIIOCOOHOCTH pacTeHMit
nmorJiomaTtb KOpHeBOﬁ CHCTEMOM TOKCHKAHTBI, HAX0AAIIIMECH B ITOYBE U BOJ€C, U
TPAHCHOPTHPOBATH UX B HaJ3€MHbIEC OPraHbI

{

= (puroskcTpanus

~ ¢uTonerpagamus

~ (huTOBBITIAPUBAHUE

~ (utocenexuus

}

::Bonpoc 21:: Ilepuduronnsie ciauzeodpasymonme Opraiu3mMbl, CliocoOHbIe 00Pa30BbIBATH
0aKkTepHaJibHbIe CKOIJIEHHSI ¢ 001el CJAM3UCTON KAICYJI0i, MTPalolie Ba)KHYI0 PoJb B
cucTeMax OMOJIOTHYeCKOM 0YMCTKH CTOYHBIX BOJ

{

~ Pseudomonas putida, Pseudomonas aeruginosa

= Zoogloea ramigera, Sphaerotilus natans

~ Rhodococcus erythropolis, Arthrobacter luteus

~ Bacillus subtilis, Bacillus thuringiensis

}

::Bonpoc 22:: 30H0i1 ckonJieHns 0aKTepuil B BOAHON IKOCHCTEMeE ABJIACTCS
= IIPUNIOBEPXHOCTHBIN CIIOW BOJBI

~ TUIIOJINMHUOH

~ METAJIMMHUOH

}

::Bonpoc 23:: Cioco0HOCTh OPraHu3MoB Pa3BUBATLCS B Cpejie ¢ TeM WM HHBIM
cojiep:KaHueM OPraHu4YecKHX BellecTB, P TOW HJIM MHOI CTeneHHU 3arpsi3HeHu st



Ha3bIBAETCS
~ TOKCUYHOCTBIO
= canpoOHOCTHIO
~ Oy epHOCThIO

~ (hakTOpoOM pocTa

}

::Bonpoc 24:: Haubosee nesiecoodpasHbIM BU/I0M OMopeMeInalnui Y4aCTKOB CO CTaApPbIMHU
He(pTAHBIMHU 3arpSI3HEHUSIMH SIBJISIETCS

{

~ BHECEHUE HOBBIX ITAMMOB-JIECTPYKTOPOB

= CTUMYJMPOBaHNE AOOPUT€HHOW MUKPOOUOTHI C MPUMEHEHUEM y100peHU

~ 3aChINKa MECKOM

~ BHeceHue GpuTodaroBbIx rpudoOB

}

::Bompoc 25:: BeiiesieHne MUEKPOOPTraHU3MOB-AECTPYKTOPOB U3 MECT ¢ HEOAHOKPATHBIM
NOCTYIJICHHEM KCEHOOMOTHKOB 11eJ1eC000pa3Ho, T.K.

= KOJINYECTBO OPraHU3MOB-AECTPYKTOPOB YBEIMUMIOCH IO AEHCTBUEM €CTECTBEHHOIO 0TOOPA
~ MUKpPOOHO€ COOOIIECTBO COKPATUIIOCH BCIEICTBHE TOKCUYECKOTO III0KA

~ HAKOIUIEHBI IPOAYKTHI pacnaza

::Bonpoc 26:: IIpenMyniecTBO reHeTHYECKU CKOHCTPYMPOBAHHOI0 IITAMMA-IEeCTPYKTOpPa
KCEHOOMOTHKA

~ CMOCOOHOCTH K MOJaBJICHHUIO POCTa IITAMMOB-KOHKYPEHTOB

= CIIOCOOHOCTh CHHTE3UPOBATH HOBBIE (PEPMEHTHI, Pa3pyIIAONINe IIUPOKUIN CIIEKTP
XUMHUYECKUX 3arps3HEHHM

~ CIOCOOHOCTH K HEOTPAaHUYEHHOMY POCTY

}

::Bompoc 27:: B cucreMax 0H0JIOrHYeCKOl 0YMCTKH CTOYHBIX BOJ HHAHUKATOPAMU
KavecTBa OYMCTKH CJIyKaT cepodakTepun Beggiatoa u Thiothrix. Iloka3aresiem miioxoi
OYNMCTKHU NP ITOM SIBJIsSIETCS

{

~ BHYTPHUKJIETOYHOE OKUCJICHUE [TUCTHHA

~ CHHTE3 CepOBOIOPO/ia KIETKaMU

= HaKOIUJICHHE Cephl B KIETKaX

}

::Bompoc 28:: baaronpusiTHBIMHU yCJI0BUSAMM /ISl OMoAerpaganun He)TenpoaAyKTOB B
OKpY:KalolIel cpeae sIBJISITCH

{



~ aHa’poOHbIe ycinoBus, Temmeparypa 20-35°C
~ aHa3poOHBIe ycIoBUs, Temmeparypa 5-15°C
~ a’poOHbIe ycIoBUs, Temnepartypa 5-15°C

= a’poOHkIe ycioBus, Temneparypa 20-35°C

}

::Bonpoc 29:: Hanmmuue niiacToBbIX BOJA B paiioHaX pa3jiMBOB HeTH

= OTPHIIATEJIBHO BIUSET HA CKOPOCTH AeCTPYKIUHN HehTH OHHU Ke THIIEPCOJICHBIE, KPOME
HedTe3arpsI3HEHUS MOSIBIISIETCS 3aCOJICHNE

~ YCKOPSET AECTPYKIIMOHHBIE ITPOLIECCHI

}

::Bompoc 30:: Hauobosee Tpyano yrujausupyembiMu ¢ppakuusivu HeTu 1is
MHMKPOOPTAHU3MOB SIBJISIOTCS

{

= CMOJIBI U ac(haabTeHBbI

~ IpeJICITbHBIE YTIIEBOIOPOIbI

~ HeTpeCIIbHBIC YTIIEBOI0POIBI

~ IUKJIMYECKHE yIIIEBOI0POIBI

}

::Bonpoc 31:: UHepTHOCTHI0O M HETOKCHYHOCTBIO /IVIsl OMOIerpauPyIOIIUX OPraHUu3MOB U
pacTeHuii OTJINYAOTCH

{

= CMOJIBI U ac(haabTeHbI

~ IpeJesIbHbIE YTIIEBOAOPO bl 0UEHb TOKCUYHbIE

~ HenpeeNbHbIE YTIEBOA0POIbI

~ IUKJIMYECKUE YIIIeBOI0POIbI

}

::Bonpoc 32:: B npouecce OuopeMennanum paziuBa HeTu NMpeanoyYTUTeIbHee BHECEHUE
~ MOHOKYJBTYP MUKPOOPTraHHU3MOB

= CMEUIaHHBIX KYJIbTYP MUKPOOPTaHU3MOB

~ OMOMHAMKATOPHBIX MUKPOOPTIaHU3MOB

}

::Bonpoc 33:: IIpenaparsl, coaep:kamue 0aKTepuu-1eCTPYKTOPSI VI yCTPAHEHHUSs
3arps3HeHHH He(PThIO

{

= IeCTPOWII, ITyTU IO

~ OOBepUH, MCeBA0OAKTEPUH

~ HemaTtodarux, MuLeuT

~ a30TOAKTEepPHUH, HUTPAruH

}



::Bompoc 34:: IlosHy10 MruHepaIU3aIHI0 KCEHOOMOTHUKOB CIIOCOOHBI OCYIIECTBUThH
~ pacreHus

~ BOJIOPOCIH

~ MHKpodayHa

= OakTepun

}

::Bompoc 35:: B npouecce oxkucjiaeHust 3arpsi3HeHUIl CTOYHBIX BOJI OCHOBHASI POJIb
NPUHAIEKUT

{

= QaKTepusIM

~ BOJIOPOCIISIM

~ rpubam

~ IPOCTEUIINM

}

::Bomnpoc 36:: /lecTpykTOpaMu moJIMMePHbIX COeIMHEHNH, CHHTeTUYeCKUX TKaHel 1
IUIACTHKOB HA MePBbIX ITANaX ABJISIOTCA

{

~ OakTepun

~ pacreHus

= rpuoObI

~ BOJIOPOCIH

}

::Bonpoc 37:: buoaecTpyKiuio 00JbIIMHCTBA TEXHUYECKUX MOJIMMEPOB MHUIUMPYIOT
npoiecchbl

{

= TEPMUYECKOTO U (POTOOKUCIICHUS

~ KOJIOHM3allUi MUKPOOPraHu3MamMu

~ OaKTepHaIbHON PepMEeHTAITIN

~ MUKOJIUTUYECKOTO PaCIICIUICHUS

}

::Bonpoc 38:: ®akTopamu, odecneynBalOIIMMHU TPaHC(POPMALUIO 3arPA3HUTEJICH B OYBe,
SIBJISIIOTCSI TAKHE PACTUTEIbHbIE ePMEHTBI, KaK

{

= JIaKKa3a, OKCUJOPEAYKTa3a, HUTPOPELyKTa3a

~ XUMOTPHIICUH, JIaKTa3a, JuIas3a

~ amuIIasa, IpoTeasa, KoJijareHasa

~ MajbTa3a, puOOHyKJeas3a, ieJuToa3a

}

::Bompoc 39:: Ileppuunas 6umopasiaraemoctsb IIAB o3Hauaer



{

= pa3pylIeHHUE CTPYKTYPhI MOJCKYJIBI C «OTIICTHICHHEM) THIPO(PUIBLHBIX TPYIIT
~ pazpylieHue CTPYKTYpbl MOJIEKYIbI ¢ oOpazoBanuem CO>
~ pa3pylieHue CTPYKTYPBI MOJICKYIIBI C TIPUCOCIUHEHUEM THAPODUITBHBIX TPYIIIT

}

::Bompoc 40:: OcHoBoli TpyAHOYTHIM3UPYEMBIX /151 OakTepuii [TAY sBasiioTcst
= OCH30JIBHBIC KOJIbIIA

~ ()€HOJIbHBIE I'PYTIIIHI

~ METUJIbHBIE OCTATKH

~ KETOT'PYIIIIBI

}

::Bonpoc 41:: [lnasmuaa nerpaganuu [MAY
{

~OCT

~ XYL

= NAH

~ CAM

}

::Bomnpoc 42:: buorpancdopmanus rajoreHcoepxrammx KCEHOOHOTUKOB
MHMKPOOPraHU3MaMHM NMPOMCXOINUT ObICTpee B ciIy4yae

= MOHOTAJIOT'€HCOAePKAIUX COSAMHEHUN

~ coJieprKalluX 2 aToMa rajoreHa B MoJieKyJie

~ coJiepkanux 3 u 6ojee aroma rajgoreHa B MoJIeKyJie

}

::Bonpoc 43:: Hanbos1ee cTONKUMH raJIOreHCOAePKAIUMH KCEHOOMOTHKAMM SIBJISIIOTCS
= ¢Topcoaepxkamiue

~ XJIOpCOJIepKaIue

~ OpoMcoaepIKaIme

~ WojacoaepxKamue

}

::Bonpoc 44:: K 3kcTeHCHBHBIM a3pO0OHBIM MponeccaM OHOXMMHYECKOH 0YHCTKH CTOYHBIX
BOJ OTHOCHATCS

{

~ OUHMCTKA C IPUMEHEHUEM aKTUBHOI'O M1

~ OYMCTKa C MPUMEHEHHEM OMOTIICHKU

~ a’puUpyeMble OTCTONHUKU

= TOJIS1 OPOILEHUS, MOJIs1 PUIIBTPALIUH, OUOTIPY/IbI

}



::Bompoc 45:: Coopyxenne 1y 6M0JI0rH4eCKOH OUYMCTKH CTOYHBIX BO/, PeCTaBJsIIONIEe
€000ii OTKPBITYI0 CHCTEMY NMPOTOYHBIX Pe3ePBYapPOB ¢ AKTHBHOI ajpainuei

{

= a’POTEHK

~ MCTAHTCHK

~ CCIITUTCHK

~ ouonpyn

}

::Bonpoc 46:: I'epmerndnblii pepmMeHTEep 00bEMOM B HECKOJIbKO KyOMYeCKMX METPOB C
nepeMelIiBAaHUEM, KOTOPBIH 00513aTe/IbHO 000pyAyeTCsl Ta300TACIUTEISIMH C
NPOTHBOIJIAMEHHBIMHM JIOBYLIKAMM

{

= METaHTEHK

~ a9POTEHK

~ OKCUTEHK

~ GUIBTPOTEHK

}

::Bompoc 47:: Cucrema aHa3poOHOI 0UYMCTKH CTOKOB
~ a’pPOTEHK, OKCUTEHK

= METaHTEHK, CENITUTEHK

~ BKCTpyHep, GepMeHTED

~ Oduonpyz, uioBas Kapra

}

::Bonpoc 48:: I'opu30HTAIBbHBINA OTCTOMHUK 3aAKPBITOr0 TUIIA, B KOTOPOM
o0pa3oBaBIIMIicsl HA IHE 0CAI0K TBEPAbIX YACTHIl IEPerHUBAET U pa3jaraercs
aHa3POOHBIMHM MUKPOOPraHU3MaMu 0e3 JONMOJTHUTEIbLHOI0 NepeMellIUBAHUS U HATPeBaHUS
{

~ a’pOTEHK

~ METaHTEHK

= CEeNTUTECHK

~ duonpya

}

::Bomnpoc 49:: CoopyrxeHue 1J1s1 aHA3POOHOT0 COPAKUBAHMA 0CAIKA CTOYHBIX BOJ, a TAKKE
BBICOKOKOHIICHTPHPOBAHHBIX CTOYHBIX BOJ IIPH NMOBBIIICHHBIX TEMIIEPATYpPax

{

~ a3pPOTEHK

= METaHTEHK

~ CENTUTEHK

~ duonpyn

}



::Bompoc 50:: K coopy:xeHusIM OHOJI0THYECKOIl OUUCTKHU ¢ AKTUBHBIM HJI0OM OTHOCHAT

= OKCHUTEHKH, PUIBTPOTECHKU
~ 6uobapabaHbI
~ OuopuIbTp
~ OMOIUCKHI
Illkasa oleHNBaHUS TECTHPOBAHUA
OreHka Onucanue
O TIHHHO Hemonctpupyer ot  80-100%  BemonHenus 3amanuii  (12-15
MPABHIIBHBIX OTBETOB).
<ODOLLO Hemonctpupyet ot 60-80% BbImoaHeHUs 3aAauuil (9- 12 mpaBUIBHBIX
P OTBETOB).
Hemonctpupyetr oT 40-60% BbImosHEHUs 3amaHus (6-9 TpaBUIBHBIX
YIIOBJIETBOPUTEIIEHO
OTBETOB).
Hemonctpupyer wmenee 40% BbIMOIHEHUs] 3adaHus (MeHee 6
HEYIOBJIETBOPUTEIHHO

IIpaBHUJIBHBIX OTBeTOB).




