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1. OFBEM JINCIIUIIJINHBI

Bcero: 3 3auetHbIx equHUIBI TpynoeMkocTr (108 akageMmuyueckunx yaca)
3aounas popma oOyueHust

N Ha Bcro Cemectp
Bun yueGHOM paboThI
TUCIUTUINHY 9
AyauTopHbIE 3aHATHS (KOHTAKTHAasi padora ¢ o4 o4
NpenojaBarTeyieM), BCero 4acoB B TOM YucJe:
Jlexuun 12 12
[IpakTuueckue 3aHATHS 12 12
CamocrosiTesbHast paboTa, BCero 4acoB B TOM YHCJIe: 84 84
IToaroroBka K 3a4eTy 18 18
Jlpyrue BUIbI CAMOCTOSITEIEHOW PabOTHI 66 66
Bua npoMexkyTo4Hoil aTTecTannu 3ayer 3ayer
OO01mast TpyA0eMKOCTh JUCHUIIMHBI H TPYAOEMKOCThb 10 108 108
ceMecTpam, 4acoB




2. MECTO JUCHUIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM ITPOT'PAMMBI

JucnummHa «DKoJOoruyeckass OMOTEXHOJOTHs» K 4acTh (hopMUpyeMOW y4aCTHHKAMHU
00pa3oBaTENbHBIX OTHOIICHWH MUCHUILIMH Onoka 1. V3yuenwe nucnumiimHbl Oazupyercst Ha
pe3yabTatax o0ydeHHs, COOPMHUPOBAHHBIX MPH U3YUEHHUH CIEAYIOUIMX JUCHMIUINH: «BBenenue
B OwmorexHomoruio», «Kietounas OuotexHomorusi», «Metponorusi, CTaHAAPTH3ALMUS U
cepTUhUKALH.
Pe3ynbraTel 00y4eHUs O JUCIUILIMHE HEOOXOMMBI JUISI OCBOCHHUS MOCIEAYIOINX JTUCIUTUINH:
«br0o6e30nmacHOCT M TEXHOTCHHBIE PHCKH B OHMOTEXHOJOTHM», «MeToabl KOHTPOJIS H
cepruduKany  OMOTEXHOJNOTHYECKHX  IPOM3BOJCTB»,  «be30macHOCT  IKCIUTyaTaluu
OMOTEXHOJOTHUYECKUX YCTAaHOBOKY, «[IpoMBbIlIIIeHHAsI MUKPOOHOJIOTHS U OMOTEXHOIOT .

3. INTAHUPYEMBIE PE3YJIBTATBI ObYUEHUA

Ilenpro  OCBOEHHUS  OUCHHUIUIMHBEI  «ODKOJOTHYECKAss  OMOTEXHOJOTHS»  SIBIISETCS
(GbopMHpOBaHUE Y CTYJICHTOB MPEICTABICHUH O TMEPCICKTHBAX PAa3BUTHS M JIOCTHIKECHHSIX
COBPEMEHHOM OHOTEXHOJOTHH, HAMpABICHHBIX HA pPEHICHHE HKOJOTHUECKUX MpodeM ¢
UCTIOJIb30BaHNEM OMOIOTHYECKUX OOBEKTOB U MTPOIIECCOB.

3agauaMu  AMCHUIUIAHBL  «JKOJOTWYEeCcKas OMOTEXHOJOTHS»  SBJSIOTCS  IOJIY4YEeHHE
CTYJACHTAMH  TEOPCTHYCCKMX  3HAHMA W  MPAKTHYSCKUX  HABBIKOB  HCIOJb30BAHHS
OMOTEXHOJOTMYECKUX MPOIECCOB U CUCTEM JUTS OXPaHbl OKPYIKAIOIIEH CPeIbl M PAl[HOHAILHOTO
PUPOIOTIOIH30BAHHS.

Kommnereniuu, hopMupyeMbie B pe3yJIbTaTe OCBOCHUS TUCIUILIHHBIL:

- BBITMIOJIHEHUE Pa0OT MO BHEIPCHUIO TEXHOJOTHYECKUX IMPOIECCOB MPU MPOMBIILICHHOM
NIPOM3BOJICTBE JICKAPCTBEHHBIX CPEACTB W YIPABICHHE IPOMBIILICHHBIM ITPOU3BOJICTBOM
nekapcTBeHHbIX cpeacts ([TK-2);

- OCYIIECTBJEHHE PA0OT IO IMOATBEPKICHHUIO COOTBETCTBHS W YIPABJICHUIO KadyeCTBOM
ouorexnonorundeckoi npoxykuuu (I1K-7).

B pe3ynbrarte u3ydeHus JUCHUILTAHBI 00YJIarONUICS JOKEH:

3uamo:
® 0COOCHHOCTH Pa3JIOKCHUS U IETOKCUKAIIUHU PA3TMYHBIX 3arPS3HSIOIINX BEIICCTB;
® COBpPEMCHHBIC OHMOTEXHOJOTHYECKHUE CIIOCOOBI OYHCTKH OKPYKAIOMIEH Cpelbl,
OCHOBHBIE JOCTHKEHUS ¥ MPOOJIEMBI B 3TOH 00TACTH.
Ymems:
® TIPUMEHSITH OCHOBHBIC METOJIbI aHAJHM3a U OIICHKH COCTOSHUS KHBBIX CHCTEM TIPU
BO3/ICHCTBUSIX TOKCHKAHTOB,
e pa3pabaTeiBaTh pPEKOMEHJAMA W  TEXHOJOTHMH IO  OIEHKE  KadecTBa
OMOTEXHOJIOTMYECKON TIPOTYKIIHH.
Bnaoemp.
. OCHOBHBIMH METOJJAMH XHMHUYECKOTO aHaJIM3a COCTaBa 3arPs3HSIONINX BEIIECTB;
. HaBBIKAMU HCITOJIb30BAaHHUS OMOTEXHOJOTHI OYHCTKH OKPYXArOIIEH Cpelbl OT

TEXHOTEHHBIX 3arpsA3HEHUH 1 epepaboTKU OTXO/IOB;



Nupukaropel
COOTBETCTBYIOLIEH KOMIIETEHIIUH,

U JIECKPUIITOPHI

OLCHUBAKOTCS ITPU IMMOMOIIN OLECHOYHBIX CPEACTB.

«IKOJIOTUYECKA

OUOTEXHOJIOT U
dopmupyemMoii B Tpolecce HU3YYEHHUS TUCHUIUIMHBI,

qyaCTu

[Inanupyembie pe3ynbTaThl OOYYEHHS MO JUCHMUIUIMHE «IKOJOTUYECKas OMOTEXHOJIOTHSIY,
UHIUKATOphI ocTkeHus komnereniuu [1K-2, TIK-7, mepeueHb O1ieHOYHBIX CPE/ICTB.

Ne Kon HaumenoBanue Kon [Inanupyemele Haumenosanu
n/ | UHIUKATOpa WHNKATOpa TUTAHUPYEMOT PE3YIbTATHI € OLIEHOYHBIX
I | JOCTHMKCHHS JOCTHOKEHUS 0 pe3yibTaTa o0yJeHus CpEICTB
KOMIIETEHITH KOMIIETEHITUN oOydeHus
u
1. | Wo-1nko 3uare: 0co00eHHOCTH | 3 (MI-1pk2) 3naer: OCOOEHHOCTH | 3ananus
pasioKeHus u pas3oKeHus p | TeKymero 1
PYOEKHBIX
JIETOKCHKALIHN IETOKCHKAIIUN .
KOHTpOJIEH,
Pa3IUYHBIX Ppa3IUYHBIX BOTPOCH IS
3arpsI3HSAIONINX 3arpsI3HSIONINX cIlaud 3a4yeTa
BEIIECTB; BEIICCTB;

2. | WI-2nk- Vmers:  mpuMeHsTh | Y (M1-2nk-2) VYmeer:  TPUMEHsATH | Tpebosanus K

OCHOBHBLIE METOJBI OCHOBHBIE MeTopl | OPopMieHHio

MPaKTUICCKUX
aHaIM3a ¥ OLIEHKU aHalM3a U OIEHKHU

pabor, BOIIPOCEH
COCTOSHUS IKHBBIX COCTOSIHUSL  JKMBBIX | 110 samuror
CHUCTEM npu CUCTEM IIPH | pe3yabTaToB
BO3JICUCTBUIX BO3JICUCTBUIX NPaKTHICCKUX
TOKCHUKAHTOB TOKCHKAHTOB

3. W-3 k.2 Bnaners: OCHOBHbIMU | B (M-3nk-2) Bnageer: OCHOBHbIMU | TpeboBanus x

METOJAMU METOAAMH odopmiertio
IMPaKTUYCCKUX
XAMHYECKOr0 XUMHUYECKOTO
paboT, BOMPOCHI
aHaIM3a cocTaBa aHanm3a COCTaBA | jig samursl
3arpsA3HAOIINX 3arpsA3HAIOIINX pe3ynpTaToOB
BEIIECTB; BEIICCTB; IPaKTHYCCKUX
pabot

4 | W-1nkr 3uare: coBpemennbie | 3 (M1-1nk.7) 3naeT: COBPEMEHHBIC | 3ataHus

OMOTEXHOIIOTHYECK OuorexHomoruyeck | TEKyWero "
PYOEKHBIX
ne CII0COOBI ne CIIOCOOBI .
KOHTpOJIEH,
OYHCTKH OYUCTKH BOTPOCH IS
OKPYKaromieu OKPY’Karomeu Cllayu 3a4yera
Cpenbl, OCHOBHBIC Cpenpl, OCHOBHBIC
TOCTYDKEHUS 51 IOCTHOKEHUS u
npoOJieMbl B ITOM npoOJeMbl B JTOU
00J1acTH. obmacTu.

5 NI-2 k.7 YMmeTs: Y (MO-2k.7) VYwmeer: TpeboBanus x
paszpabaThiBaTh pa3pabatbIBaTh 0(hopMIICHHIO
pEeKOMEHIaluu U pekoMeHaanuu ¢ | [PAKTHICCKUX

paboT, BOMPOCHI
TEXHOJIOTUU o TEXHOJIOTHH o

JUIST 3aIATHI
OIlEHKE  KadecTBa OILIEHKE  KadecTBa

pe3yIbTaToOB




OMOTEXHOJIOTHYECK OMOTEXHOJIOTHYECK | MPAKTHYCCKHUX
O TIPOTYKITUH. Ol TIPOAYKITUH. pabor
6 | UWI-3mk2 Bmagers: HaBbikaMu | B (M1-3ric.7) Brnageer: HaBbIKamMH | TpeOosauus K
HCITOIb30BaHMS HCITOJIb30BaHUS opopmnenmio
OMOTEXHOJIOTHI OMOTEXHOJOTHH gzgg:?le;;;gm
OYHCTKH OYHCTKH UL 3AIIHTEL
OKpYyXaromeu OKpYy»Karomeu pe3ynpTaToB
Cpeabl oT Cpeasbl OT | HPAKTHIECKHX
TEXHOTECHHBIX TEXHOT'C€HHBIX pabor
3arpsA3HEHUN u 3arps3HEHUN u
nepepadoTKu nepepadoTKu
OTXOJIOB; OTXOJIOB;
4. COIEP KAHME JUCIHUIIJINHBI
4.1. YueOHO-TeMATHYECKHH TUIAH
H KoauyecTBo 4acoB
omep HaumenoBanme pa3uea, KOHTAKTHOH paloThl ¢ penofaBareieM
pasiesa, TeMbl IIpakTHyeckue
TE€MbI Jleknun
padoThI
1 DKOJIOTUYECKHE aCTIEKThl COBPEMEHHOM 2
OMOTEXHOJIOTHU
2 Turb! 3arpsi3HEHUNA OKPYKAIOIICH CPEIbI 2
3 bruonnukaiys 1 6MOTEeCTUPOBAHNE 2 2
4 Bromornyeckast 04NCTKA CTOYHBIX BOL 2 4
5 buonornueckas ouncTKa BO31yLIHON 2
CpeIbl
6 buonornyeckas o4ncTKa II04YB 4
7 [Tpon3BoacTBO OHOMpENapaToB ISt 2
CEIBCKOTO XO03SMCTBA
ITonyyenue u nNepCHeKTUBbI
8 HCIIOIB30BaHUsI OMopa3iaraeMpIx 2
OMONOIMMEPOB
Bcero: 12 12

4.2. Conep:kaHue JIEKIIMOHHBIX 3aHATHH

1. 3KOJIOTHYECKHUE ACIIEKTHBI COBPEMEHHOM BUOTEXHOJIOT AU
Okonoruyeckass OMOTEXHOJIOTHS, JTalbl €€ BO3HUKHOBEHUS M MEPCHEKTHUBBI Pa3BUTHUS.
MupoBast s3kosnorudeckas curyauus. DaxkTopsl, BIUAIOIIME HAa OKpyxkKawlywo cpeny. Ilyru
CO3JIaHUs SKOJIOTUYECKH 0€30IacHbBIX MPOU3BOJACTB. JKOJIOTHYECKass OMOTEXHOJIOTHSI KaK HOBas
KOMILJIEKCHAs! OTPACIIb SKOJOTHUECKU 0€30MaCHBIX MPOU3BOJICTB.

2. TUTIBI 3ATPSI3BHEHU OKPYKAIOLIEN CPE/IbI
OO0miee TOHATHE O 3arps3HCHUHM OKpY)KaromleH cpeapl. XUMHUYecKue, (U3HYEeCKue |
6I/IOJIOFI/I‘-I€CKI/IG 3arpsA3HCHUs. .HOKa.HBHBIG, PCruOHAJIBHBIC U I‘JIOGa.HI:HBIe 3arpsA3HCHUA U HUX




xapakrepuctuka. [IpupoaHbie 1 aHTPONOreHHbIE UCTOUHUKY 3arpA3HEHUS] OKPYKAIOLIEH CPEeIbl.
[Tonsitue o mpenenpHO momyctumoi koHueHtpanuu (ITAK) ormensubix Bemects. Bunbr 11K
JUTSE BO3AYIIHOM, BOJHON M TIOYBEHHOU Cpefbl, 0COOCHHOCTH 3arps3HEHUsSI JaHHBIX SKOCHUCTEM.
Hed1h 1 0TX0BI €€ TIEPEpaOOTKH KaK OJIMH U3 OCHOBHBIX (PAKTOPOB 3arpsi3HEHUS OKPYXKaIoen
Cpelbl.

3. BUOMHAUKALIUA U BUOTECTUPOBAHUE

[IpumeHneHrne OMOJIOTMUECKMX METOJOB JJIsi OILIEHKH KayecTBa OKPYKAIOIICH Cpebl.
3KOJIOFI/I‘-IGCKI/IC OCHOBBI 61/IOI/IHI[I/IKaI_[I/II/I. BI/IOI/IH,Z[I/IKaTOpBI n "ux ‘IYBCTBI/ITCJIBHOCTB. O6I>CKTBI
OMOWHIMKAIIMY. BHOMHAMKAIINS COCTOSIHUSI TTOYB, BO3YIIHON M BOAHOU cpenl. buonmnaunkanus B
HKOJOTUYECKOM MOHUTOPUHTE.

PazButne metonoB OuoTecTupoBaHusa. broTrecTupoBaHnWe Kak METOJ OLIEHKH TOKCHYHOCTH
XUMHUYCCKUX BCUIICCTB U HpI/IpOI[HBIX cpez[. BI/IOTGCTI/IpOBaHI/Ie CTOYHBIX H HpI/IpOI[HBIX BOA,
NOHHBIX oTiokeHWi. OIeHKa KadecTBa BOJ B CHCTEME  XO3SMCTBCHHO-IIUTHLEBOI'O
BOoJlocHAOKeHUsl. buorecTMpoBaHMe Kak OCHOBa pa3pabOTKM HOPMATHBOB COJEPKaHUs
TOKCHMYECKMX BEIIECTB B BOJOEMaxX pBIOHBIX XO3SHCTB. buorecTupoBaHme OTXOIOB |
onpeJieJIeHUE KIJ1acca uX OMacHOCTH

4. BUOJIOI'NYECKASA OYUCTKA CTOYHBIX BOJ

OcHOBHBIE TOKAa3aTeNM 3arpsA3HEHHOCTH CTOYHBIX BOA. buojormueckue MeToAbl OYHMCTKU
CTOYHBIX BOJ: KIacCHU(UKALUs, MPEUMYIIECTBA U HEIOCTAaTKU. XapaKTEPUCTHUKA MPOIECCOB
a’pOOHOM OYHMCTKH CTOYHBIX BOJ KaK BaKHEWIIEH oTpaciau OMOTeXHOIOTHU. OCHOBHBIC TPYIIITHI
OpTraHu3MOB U UX POJIb B OYUCTKC CTOYHBIX BO. Hpoueccm aH33pO6HOﬁ OYHNCTKHU CTOYHBIX BOJ
u oOpazoBaHue Owuoraza. OCHOBHBIE CTaAUHM pPAa3IOKEHHUS OpPraHMYECKOro BEIIEeCTBA B
aHAdPOOHBIX YCIOBUAX M TPYIIBI MUKPOOPTaHU3MOB, UX OCYLIECTBIAIOMME. Malible YyCTaHOBKU
JUIS  JIOKAJIBHBIX OYHMCTHBIX COOPYKEeHHH. TEXHOJIOTMH MHOTOCTAIUMHONW OHOJOTHYECKOMN
OYHNCTKH CTOYHBIX BOJ.

5. BHOJIOTMYECKASI OYUCTKA BO3AYIITHOM CPEJIbI
OcoOCHHOCTH 3arps3HEHUs BO3AYITHOW cpefbl. MOHUTOPHHT 3arps3HCHUN BO3IYIIHON
Cpcabl. IIp11€- n ra3004YHUCTKa IMPOMBIIIJICHHBIX O6’beKTOB. YcranoBku JJIA
MHUKPOOHOJIOTHYECKOM OYHCTKA M JI€30JI0pPAIlMM Ta30BO3AYIIHBIX BBIOPOCOB: OHO(DMIBTPHI,
O6moabcopbeprl, OHOCKpPyOOephl, OuopeakTopbl. DPGHEKTUBHOCTH OUOJIOTHYECKUX METOI0B
OYMCTKH BO3IYITHON CPEIbI.

8. HOJIYYEHHUE U NIEPCIIEKTUBBI UCITIOJIb30BAHUA BUOPA3JIATI'AEMBIX

BUOITOJIMMEPOB
OKojoruyeckue MpoOJIeMbl, CBS3aHHBIE C aKKyMyJsouii B Ouochepe CHUHTETUYECKHX
wiacTukoB.  buorutactukm -  kimaccudukanys, CHOCOOBI  MOJyYEHHsI, IEPCIIEKTUBBI

UCIONIb30BaHus. [lepcrneKkTuBbI MPOU3BOACTBA OMOIUIACTUKOB U3 BO30OHOBIISIEMBIX PECYPCOB.
@DaKTOpBbI, BAUSIOMINE HA CKOPOCTh PA3NIOKEHHUs OMOMOIMMEPOB B TIPUPOJIC.



2.4.3. llpakTHyeckue 3aHATHSA

Homep
pasneaa,
TeMbl

HaumenoBanmue pasjaeJa,
TeMBbI

HanmeHoBaHMe NPaAKTHYECKOM
padoThI

HopmaTus
BpeMeHH,
yac.

buonnankanusa u
OuoTecTUpOBAHHE

Hccnenoanue pacTeHui Ha
IIPUCYTCTBUE TOKCUKAHTOB. BimsiHne
COJIEM  TSDKENBIX ~ METaJlIoB  Ha
IUIa3MOJIN3 IIPOTOIIA3MBbI
pacTUTEIbHON KIIETKH, Ha
KOaryJIAMI0  PAacTUTEIbHBIX U
KUBOTHBIX OENKOB, Ha H3MEHEHHE
BeTa (PIIABOHOMJHBIX HUTMEHTOB
LIBETKOBBIX PACTCHUM.

buonornueckas ouncTka
CTOYHBIX BOJI

KonnuectBennoe onpeaeeHue
HUTPUTOB U HUTPATOB B MPHUPOJIHBIX
Bogax. OmpeneneHue TOKCUIHOCTH
NPUPOJHBIX  BOJ C  MOMOUIBIO
nadhHUA.

Crneuuduueckue u
Hecrenu(puIeckue  WHAMKATOPHBIC
peakuuMd BOJHBIX JKUBOTHBIX U
pacTeHUH.

buonornueckas ouncTka
IOYB

Omnpenenenue (UTOTOKCUYHOCTH
3arpsi3HEHHBIX ~ MOYB  METOAOM
IPOPOCTKOB W TIO  a30TOOAKTEpy
(meTon KpacunbankoBa).
Hcnonb3oBaHue HOXKAEBBIX YepBEU
JUIS OLICHKH TOKCUYHOCTHU
3arpsI3HEHHOM MOYBBI.

I/IsyquI/Ie BJIMSHHA 3KOTOKCHKAHTOB
Ha MOYBCHHBIC MUKPOOPraHU3MbI U
Ha 6I/IOXI/IMI/I‘ICCKyIO AKTUBHOCTb
ITOYB.

[IpousBoacTBo
OuonpenapaToB TUTst
CEbCKOT0 XO3SIMCTBA

DKOJIOT0-OMOTEXHOJIOTHYECKIE
aﬂbTepHaTI/IBI:I B CCIIbCKOM
XO3SICTBE.

Bcero:

12




5. METOIUYECKHUE YKA3AHUA JJISA OBYUYAIOIIIUXCA
ITO OCBOEHUMIO JUCIIUTIJIMHbI

[Ipu mnpociaymuBaHUU JEKIMA PEKOMEHAYETCs B KOHCIEKTE OTMEYaTh BCE BaXKHBIC
MOMEHTBI, Ha KOTOPBIX 3a0CTpSeT BHUMAaHHE IIpPErojaaBaTeib, B YaCTHOCTH Te, KOTOpBIC
HaIlpaBJIeHbl HA KAUECTBEHHOE BHITIOJHEHUE COOTBETCTBYIOIIECH MPAKTUYECKON pabOTHI.

[IpenomaBaTeneM 3alUTaHUPOBAHO HCIONB30BAaHWE TP UYTCHHUH JICKIMH TEXHOJOTUH
yuebHoil nuckyccuu. [Toaromy pekomenyercss GUKCUpPOBATH Ui ce0st HHTEPECHBIE MOMEHTHI C
IeTIbI0 UX aKTUBHOTO OOCYXJICHHS Ha AUCKYCCHH B KOHIIE JICKIIHUH.

3a70roM KayeCTBEHHOT'O BBIMOJHEHUS NPAKTUYECKUX pPabOT SBIAETCS CaMOCTOSTENbHAs
HNOATOTOBKA K HHMM HaKaHyHE IIyTeM IIOBTOPCHMS MaTepHanoB JIeKIui. Pexomenmyercs
HOJATOTOBUTH BOIIPOCHI MO HESACHBIM MOMEHTaM M OOCYIUTh HUX C IPErojaBaTelieM B Hauaie
PaKTUYECKON paboTHI.

[IpenomaBaTeneM 3alulaHUPOBAHO NPHUMEHEHHWE HA MPAKTHYECKUX 3aHATHAX TEXHOJIOTWH
pa3BuBaioiero o0y4eHHsl, KOJJICKTUBHOIO B3aUMOJICHCTBUS, pa30opa KOHKPETHBIX CHTYalUH.
[TosToMy nUpUBETCTBYETCS TPYNIIOBOH METOJ BBIMOJHEHHS IPAKTHYECKUX padoT, 3aIlUTHI
OTYETOB, a TaKXXE B3aMMOOLIEHKAa M OOCYXJEHHE pe3yJIbTaTOB BBHIMOJIHEHUS MPAKTHUYECKUX
pabor.

Pexomenyercs TIaTeslbHO MpopadaThiBaTh MaTEpUall AUCHUILTUHBI IPU CAMOCTOSITEIbHON
paboTe, yqacTBOBaTh BO BceX (opMax OOCYKACHHUS U B3aMMOJICHCTBUS, KaK Ha JICKIHIX, TaK U
Ha MPAKTUYECKHX 3aHATUSAX B LEJAX JYYIIEr0 OCBOCHHMS Marepuaja U IMOJyYeHHS BBICOKOU
OLICHKH IO Pe3yabTaTaM OCBOCHUS TUCIUTUINHEIL.

BrimonHenne camocTosTENbHOW paboThl MOAPa3yMEBAE€T CaMOCTOATENIBHOE H3ydeHHE
pa3zieNnoB JUCHUILTMHEL, TOATOTOBKY K MMPAKTUYECKUM padoTaM, IIOATOTOBKY K 3a4ETy.



PexoMeHayeMBblIil pe:KUM CaAMOCTOSITEILHON PadoThI

Pexomenayemast
HaumeHoBaHue TPYA0EMKOCTb,
BHJIA CAMOCTOATEIbHOI PadoThI aKaj. 4ac.
CamocTosiITe/IbHOE H3yYeHHe TeM TUCIHIIHHBI: 54
TuIbI 3arpsI3HEHUN OKPYIKAIOIIEH Cpe/bl 10
Bruonnukanys 1 6MOTECTUPOBAHHE 10
Bronornyeckas o4nCTKAa CTOYHBIX BOJ 12
buosiornyeckas o4uCcTKa BO3AYIIHON CPEIbI 10
Buonornyeckas o4ncTKa 04B 12
MoaroroBka K NPaKTUYECKUM 3aHATHAM 12
(o 2 yaca Ha KakJ10€ 3aHITHE)

IloaroroBka K 3a4yeTy 18
Bcero: 84




6. ®OHJI OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIMY MO JUCLHMIIIUHE

6.1. [lepeyeHb OLIEHOYHBIX CPEACTB

1. OT4eTsl 00yJarONUXCS O MPAKTHIECKUM paboTaM.
2. Boripocsl k 3a4ery.

6.2. Ilpouenypa oneHMBaHUA Pe3yJbTATOB OCBOCHUS JUCIUIIMHBI

3ader MPOBOAWTCS B YCTHOM (opmMe IO CHUCKY BONPOCOB K 3adery. OOydaromniuiics
orBeuaeT Ha | Bompoc. IlogroroBka k orBery 3anumaer 30 muH. Ha orBer Ha Bompoc
OTBOIUTLCA 10 15 MUH.

Pe3ynbTarsl 3auera 3aHOCATCS MPENOAaBaTeIeM B 3a4ETHYIO BEAOMOCTb, KOTOPAsl CAAETCS B
OpPraHM3aI[MOHHBIM OT/HEN WHCTUTYTAa B JIeHb 3a4€Ta, a TakK)K€ BBICTABISIOTCA B 3a4YETHYIO
KHUKKY 00y4aromerocs.

6.3. IlpuMepbI OLIEHOYHBIX CPEACTB IS 3a4eTa

Ilepeuens 60npocos K nPOMEIHCYMOUHOMY KOHMPOTIIO (3auemy) no Oucyuniune
«IKoN02UUeCcKaAss OUOmMexHno102usy

1. [TpupoaHbIe pecypchl U UX Kiaccupukanus. ParimonansHoe MPUPOAOIIOIE30BaHHUE.

2. Ilytm co3maHMs  DKOJIOTHYECKH  O€30MAacCHBIX  MPOW3BOJCTB.  DKOJIOTHYECKas
OMOTEXHOJIOTHS KaK HOBasi KOMIUIEKCHAsI OTPACIIb SKOJIOTHYECKH 0€30TacHBIX MMPOU3BOJICTB.

3. OCHOBHBIE 3TaMbl PA3BUTHS YIKOJIOTHIECKON OMOTEXHOJIOTHH.

4. JlokanbHbIe, pETHOHAIBHBIE U TI00ABHBIC 3arPSI3HEHUS U KX XapaKTePUCTHKA.

5. IlpoMblIlIEHHBIE HCTOYHUKH XUMUYECKOTO 3arpsi3HeHus: Onochepsl.

6. TpancnopTHOE 3arpsi3HEHUE.

7. CenbCKOXO035SUCTBEHHOE 3arpsi3HeHHE. MUHEpalbHBIE W OpPraHUYEeCKHue YI0OpEHUSI.
IlecTunuapr.

8. 3arps3HeHNE BO3YIIHOTO OacceifHa TOPOJIOB.

9. 3arps3HeHue NPUPOIHBIX BOJ KOMMYHAJIbHBIMH CTOKAMH.

10. TBepabie OBITOBBIE OTXOIBI.

11. Knaccudukanuu TOKCHYECKUX COSAMHEHUH, MTOCTYMAIONIUX B OKPYKAIOIIYIO CPEY.

12. CriocoObl OYUCTKH TOYB OT TEXHOT'CHHOT'O 3arpsi3HEHHs: MeXaHUYecKue, (pu3ndecKue,
XUMHUYECKHE U OMOJOTUYECKHE, CPABHUTENbHAS XapaKTepPUCTHKA.

13. Texnomoruu OMOpeMeHALUH TOYB: OMOCTUMYJIALUS U OMOayrMEeHTaIHSI.

14. MuxkpoOHasi O4MCTKa TIOYB OT YTJIEBOJAOPOIHOTO 3arpsi3HeHus. DPaKTOPHI, BIUSIONINE Ha
3¢ (HeKTUBHOCTH OHMOpEMEeTUAIIH.

15. Tloka3arenu, XapaKTepU3YyIOIIHE CTENEHb 3arpsS3HEHHOCTH BOJHBIX OOBEKTOB.
buoxummaeckoe motpedienue kucinopoaa (BIIK) um xumudeckoe moTpebiieHHe KHUCIOpoAa
(XTIK).

16. buomnornyeckas odnmcTKa CTOYHBIX BoOJ. Kiaccudukauus MeTomoB OHONIOTHYECKOM
OUYHUCTKHU.

17. CpaBHHUTENnbHAs OLEHKA OHOJOTHYECKMX METOJOB OYHCTKH CTOYHBIX BOJ C
MEXaHUYECKUMU, GUZNKO-XUMUYECKUMHU U XUMUYECKHMH.

18. OOmre MpUHIUIBI OYUCTKU CTOYHBIX BOJI M OPTaHU3AINN OUYHMCTHBIX COOPYKCHU.

19. XapakTepucTuka OMOIIEHO30B OUYUCTHBIX COOPYKCHHH.

20. Opranuzamust Tporecca a’poOHON OMOTOTHYECKOW OYHCTKH. YCIIOBUS PaOOTHI
a’poOHOI Onoornyeckor ouncTku. A3poTeHkn. OKkcuTeHKU. bropuibTpsl.



21. Opranumzamusi mporecca aHadPOOHON OHMONOTMYECKON OYHCTKU. YCIOBHUS PabOThI
aHa’pPOOHOI OMOJOTUYECKON OUUCTKH.

22. IlepepaboTKa ¥ yTHIIM3AIHS AKTUBHOTO MUJIa OYMCTHBIX COOPYKCHHIA.

23. ®epMEHTHBIE METO/IbI OUUCTKHA CTOYHBIX BOJ.

24. buoTexHONOrM4YecKass OYMCTKAa CTOYHBIX BOJ BOJAOPOCIISIMHM U BOJHBIMH PACTCHHUSIMHU.
buonornueckue mnpyasl ¢ MHKPOBOAOPOCISAMH. bHojiormdeckue mpyabl C BbICHIEH BOJHOM
PacTUTEIBHOCTBIO.

25. OcobenHoctu 3arps3HEHUS BO3JTYIITHOM Cpenbl KCEHOOMOTHUKAMH.
MoOHUTOPHUHI3arpA3HEHUHN BO3YILIHON CPEBI.

26. 3ammTa BO3IYIIHOTO OacceiiHa OT aHTPOIOTCHHBIX BO3AeUCTBUM. lcmonb3oBaHue
61opUIBTPOB, OMOTa3004UCTUTENEH.

27. buonoruyeckue CpeacTBa 3alUThl PACTEHHUH 1)1l 3aMEHbl XUMUYECKUX MECTULIHIOB.

28. buonornyeckue ynoopenus. [Ipon3BoACcTBO ¥ MPUMEHEHHE.

29. TexHosorUM MOJTyYeHUE OMoTrasa.

30. buokoHBepcus OTXOJI0B € MOJIyYEHUEM CIIUPTA.

31. TlepepaGoTka pacTUTEIBHOTO CBHIPbS M YTJIEBOJCOAEPXKAIIUX OTXOIO0B B OEIOK
OJIHOKJIETOYHBIX OPTraHU3MOB.

32. KommnocTupoBaHue 1mojieBoe, B Onopeakropax. BepMukommnoctupoBanue.



7. OCHOBHAS U JONOJTHUTEJIbHAA YYEBHASA JIMTEPATYPA

7.1. Ocnosnas yueonas numepamypa

1. Dxomoruyeckass OHOTEXHOJOTHS [DNEKTPOHHBIA pecypc]: ydeOHOe mocobue /
T.E.Byposa, O.b. UBanuenko. — CI16.: TUOP/I, 2018. — 176 ¢. — Joctym DBC «Znanium.com»

2. buorexHomnorusi [DNeKTpOHHBIN pecypc]: yuebHoe mocobue / B.A. Uxenkenu. - CaHKT-
[TerepOypr: IIpocnexkt Haykwu, 2019. - 304 c. — octymn u3 ObC «KoHCynbTaHT CTyI€HTa

7.2. lonoJiHUTe/IbHAS YUeOHAasI IMTepaTypa
1. buorexnonorus [DnexkrponHslid pecypc]: npaktukym / C.A. Axkumosa, I.M.Dupcos. —
Boarorpan: ®I'bOY B.JI. Bomarorpaackuit I'AY, 2018. — 144 c¢. — Hoctyn u3 ObC
«Znanium.com»
2. Kononsznasi, B. A. buorexHomorust [DnekTpoHHBIA pecypc]: ydeOHUK. - Mockaa:
O0TAP-Menua, 2020. - 384 c. — loctyn u3 ObC «KoHCYIbTaHT CTyAEHTa»

8. YYEBHO-METOIUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCS

9. PECYPCBI CETU «<MHTEPHET»,

O61mectBo Ouorexuonoros Poccun um. F0.A.OBunaHUKOBA: hitps://www.biorosinfo.ru

ACTA NATURAE: http://www.actanaturae.ru (myoaukyeT SKCIEpHMEHTaIbHBIE U
aKTyaJbHBIM BONpocaM (pyHIaMEHTaJIbHBIX M MPUKIAJHBIX OMOTEXHOJOTHI 0030pHBIE CTaThH,
KpaTKHe COOOIIECHMS, ITOCBSIICHHBIC HAYK O )KUBOM M OOTEXHOJIOTHIA)

buorexnonorus: http://www.biotechnology-journal.ru/?view=ru

Becthuk ouorexnosoruu: http://bio.beonrails.ru/ru/issues/2019

BectHuk OmorexHonoruu M (u3MKo-xumuueckor Omosnoruu mmenu 0. A. OBUMHHMKOBA!
https://www.biorosinfo.ru/archive/journal/

10. TH®OPMAILIMOHHBIE TEXHOJIOI'MHA,
INPOI'PAMMHOE OBECIIEYEHHUE
N HHOOPMAINMOHHBIE CITPABOYHBIE CUCTEMbI
9OBC «Jlaaby»
OBbC «KoHCyNbTaHT CTyAEHTa»
3BC «Znanium.com»
«"apaHT» - cipaBOYHO-TIPaBOBAasi CUCTEMA

N S

11. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JACIATITAHBI

MarepuanbHO-TEXHHUECKOE 00ECIeUeHHe O peaan3aliy JUCHUIUIMHBL OCYILECTBIISETCS B
cootBercTBUM ¢ TpeboBanusmu OI'OC BO no ganHoii 00pa3oBaTenbHON IpOorpaMMme.


https://www.biorosinfo.ru/
http://www.actanaturae.ru/
http://www.biotechnology-journal.ru/?view=ru
http://bio.beonrails.ru/ru/issues/2019
https://www.biorosinfo.ru/archive/journal/

12. METOANYECKHWE PEKOMEHJIALMHA 11O OPITAHU3AIIUU U3YUYEHUSA
JUCHUIIJINHBI:

Hucnummba «JKojlorudeckass OWOTEXHOJOTHS» TPEnojaeTcs B BUAC JIGKIMHA, U
IPAaKTUYECKUX paboT, Ha KOTOPHIX HPOUCXOIUT OOBACHEHHE, MPAKTUYECKass AEATEIbHOCTb
CTYJEHTOB, YCBOEHHUE, IPOBEPKA MaTepHaa.

Ha mnpakTuyeckux 3aHATHSIX PEKOMEHIYETCS WCIOIb30BaHHe MHUKpockornoB MBP-1,
ounokynsipoB MBC-10, MukpornpenaparoB, WUIIOCTPATHBHOIO MaTepuaya, MYJIbTUMEIUIHBIX
(GopM mpe3eHTalMi, TaKKe PEKOMEHAYeTCs IOArOTOBKAa M IPOBEICHUE WHAWBUIYAIBHBIX
TBOPYECKUX 33/1aHUi, paboTa B MaJbIX IPYIIAX ¢ TEKCTAMU; OpTraHU3alusl JUCKYCCHU.

B npenopaBaHuM JQUCHUMIUIMHBL NPUMEHSIOTCS O00pa30BaTENbHbIE TEXHOJOTHUU: METOJ
npoOJEeMHOTO H3JIOKEHHS MaTepHajja, CaMOCTOATENbHOE O3HAKOMJICHHE OOY4YalolIuXxcs ¢
UCTOYHUKAMU HH(OpMAaLMU, HCIOJIb30BaHUE WJUIIOCTPATUBHBIX MAaTepHUajoB (BUAECOPHIBMBL,
¢ororpaduu, ayamoszanmucH, KOMIBIOTEpHBIC  TMPE3EHTAlMU), JEMOHCTPUPYEMBIX  Ha
COBPEMEHHOM 000pYyI0BaHUHU, 3HAKOMCTBO C IIEPBOMCTOUYHHKAMHU U X O0CYXKJICHHE.

CamocrostenbHas pabota oOyuatomierocs 1o Yy4eOHHKAM M y4eOHBIM OCOOHSAM,
OPUTMHAJILHON COBPEMEHHOM JTUTEpaType Mo mpoduiro.

13. VI OBYYAIOIIUXCsI C  HUCHOJb30BAHHMEM JUCTAHIUOHBIX
OBPA3OBATEJIBHbBIX TEXHOJIOI'MH

[Ipy wWCMONB30BaHUM AIIEKTPOHHOTO OOyYeHHsT U JUCTAHIMOHHBIX 00pa3oBaTeNbHBIX
texHonoruit (manee 30 u JIOT) 3aHATHS MOTHOCTHIO WM YAaCTHYHO TPOBOMAATCS B PEKUME
onaitH. O0beM JUCITUIUIMHBI M PACcTIpeIeIICHUE Harpy3KH 1O BUAAM paboT cOOTBETCTBYET 1.4.1
Pacripenenenue 6amioB COOTBETCTBYET 1.6.2 THOO MOXKET OBITh UCIOIB30BAHO B COOTBETCTBHE C
pemenueM kadenpsl, B ciaydae nepexona Ha D0 u JIOT B mpomecce oOydenms. Pernenue
kadeapsl 00 UCIONB3yEeMbIX TEXHOJOTHIX U CUCTEME OIEHUBAHUS JIOCTHKEHUH, 00YJArOIINXCS
MPUMEHSIETCS C YYETOM MHEHUS BEAYIIETo MPEenoiaBaTesi U JOBOJUTCS 10 00yJaronXCsl.



I[MTPMJIOKEHHE 1

AHHOTaIMs K paboyeil mporpaMMe JTUCITUTUTMHBI

«IKOJIOTHYECKAsA OMOTEXHOJIOTHS»
o0pa3oBaTenbHOM MPOrPaMMBbI BBICIIIETO OOpa30BaHUS —
nporpaMMel OakanaBpuaTa
19.03.01 — buorexHoJiorust
HanpasnenHocTs:
buorexnosorus

Tpynoemxocts auctumivnbl: 3 3E (108 akageMuueckux vaca)
Cemectp: 9 (3aouHas hopma oOydeHus)
dopma MPOMEKYTOUHOU aTTECTALUU: 3a4eT

Coneprxanue TUCIUIIIAHBI

VYyeOHas mucHUIIMHA «ODKOJIOTHYECKAs OWOTEXHOJOTHS» TpEaroaraet
paccMoTpeHne PyHIaMEeHTAIBHBIX U MPUKIIAHBIX ACTIEKTOB CPABHUTEIILHO HOBOTO
HarpaBjeHUs: OMOTEXHOJOTUH, OPUEHTUPOBAHHOTO HA PEIICHHE SKOJOTUYECKHUX
npobimem. Kypc mnpuszBaH o00ecmeuuTh CTYACHTOB 3HAHUEM CHCIU(HUKU
MPUOPUTETHBIX 3arpsS3HEHUN OKpYKaloleh cpesbl, (yHIaMEHTAIbHBIX BOIPOCOB
UCITIOJIb30BAHUSI OMOTEXHOJOTHYECKUX TMPOILIECCOB U CUCTEM B MPUPOI0OXPAHHBIX
TEXHOJIOTUSIX, METOJIOB OMOMOHUTOPHHIAa U OMOUHIMKAIIMK JIJISl OILICHKH KauyecTBa
OKPYKaIOIIEeH Cpeapl, COBPEMEHHBIX TCHICHIMA B 0OJIACTH DKOJIOTH3AINN
SHEPreTUKH U CEJIBCKOTO XO35MCTBA.



