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1 HeJII/I H 3aJa4Y1 OCBOCHUA JUCHHUIIJIMHbI

ean (e1M) OCBOSHMS TUCITUTUINHBI:

dbopMUpOBaHHE Y CTYICHTOB COBPEMEHHBIX TMPEACTABICHUN U 3HAHUU O HaNpaBICHHBIX
AKOJIOTUYECKH O€30MaCHBIX OMOTEXHOJIOTHYECKUX MPOIeccaX, CBA3AaHHBIX C OYMUCTKON OKpPYXKAIOMEH CpeIbl
OT TEXHOTEHHBIX 3arpsA3HEeHUH, Nerpajanuell pazIUYHOrO XapakTepa 3arps3HeHuid, OuomepepaboTKoi

OTXOJ0B Y NIPOU3BOJACTBOM 3KOJOTMYCCKU YHCTOM MMpOAYKIHH.

3amaun:

- chopMHUpPOBATh CHUCTEMHOE TMPEACTABICHUE O HOBEUIIUX TEXHOJOTUAX, OMOTEXHOJIOTHYECKHUX

mpoieccax M CHCTEMaXx,
MIPUPOIONOIB30BAHNUE;

OpPUCHTHPOBAHHBIX Ha 3allUTy 0pr>1<arome1"4 CpCabl

U palruoOHAJILHOC

- pacCMOTPETh OCHOBLI IMMOJIYYCHUA 6H0npenapaTOB Ha OCHOBC MHUKPOOPraHU3MOB JIsI OYUCTKU

MIPUPOJHBIX CPEN;

- JaTb HOpCACTABJICHUC O (l)aKTOan, BJIMAIOIIUX Ha IIPOLECCCHL 6Honerpa):[au1/11/1 N TCXHOJOI'MAX

OunoJierpaianuy;

- CHUCTEMAaTU3UPOBATH 3HAHMUS O COBPEMEHHBIX METOJAX OYMCTKH MPOMBIIIJIEHHBIX W IMPUPOIHBIX
3arpsI3HEHHBIX BOAHBIX CPell, OMOpeMeTnaliiy Mo4B, OYUCTKE U J€30]0pallii Ta30BO3IyIIIHBIX BEIOPOCOB;

- paccMOTpeTh JKOJOTHMYECKH Oe30MacHble MPOIECChI
OnoynoOpeHuit U Apyroil MEHHOW MPOAYKIIMH, B TOM YHCIIe OMOTIIACTUKOB, OMOJETPATUPYEMbIX TUICHOK U

000JI0YEK.

BOCIIPOU3BOJACTBA 3Hepr0HOCHTCHCI>'I,

2 MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOH MPOrpaMMbl

I[I/ICI_[I/IHJ'II/IHa OTHOCHUTCS K 00s3aTEIbHBIM JUCHUITIIIMHaAM (MO,Z[YJ'ISIM) BapHaTHBHOﬁ yacTu OJI0Ka I[

«JlucummIuHbI (MOJTYJIH ))»

[MpepexBusutsl aucturuiasl: b1./].b.11 Uugpopmamuka, b1.J1.F.12 Ungopmayuonnvie mexnonozuu
u npoepammupoeanue, b1.J[.5.13 Mamemamuka

[ToctpexkBusuTsbl nuctMIuHbl: 51./1.5.24 ba3zvl oannvix u ocHo8Hble Memoobl OUOUHDOPMAMUKU

3 TpeGoBaHusi K pe3yJabTaTaM 00y4eHHs 110 AUCHHUIIMHE

[Tpornecc n3yueHws UCIUTUTMHBI HATIPABJICH Ha (POPMUPOBAHHE CIETYIONNX PE3YIbTaTOB O0yUCHHS

Kon u naumenoBanue
(bopMHUpYyEMBIX KOMITETCHITHI

KO,Z[ W HAUMCHOBAHUC MHAUKATOPA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyembie pe3ynbTaThl

00y4eHus 10 TUCIUILINHE,

XapaKTEPHUIYIOIINE ITAIIBI
(hopMUPOBaHUS KOMIIETEHIIHIHA

YK-1 CriocobeH ocymecTBiIsITh
KPUTHUYECKUH aHAIN3
MpOOJIEMHBIX CUTYallui Ha
OCHOBE CUCTEMHOI'0 IIOJIX0/1a,
BbIpa0aThIBATh CTPATETHIO
JNEHUCTBUN

VK-1-B-2 OcymectBisieT
KPUTHYECKUIA aHAU3 U CUHTE3
nH(popMaln, MOTYYEHHON U3
Pa3HBIX UCTOYHUKOB

VK-1-B-4 IIpumensier MeToasl
cbopa, XxpaHeHusi, 00pabOTKH,
nepenayu, aHaiau3a U CUHTEe3a
uHGOPMAIIUU C UCTIOIB30BAHUEM
KOMITHIOTEPHBIX TEXHOJIOTUN TSI
pelleHus] TOCTaBIEHHBIX 3a7a4

3HaTh:

HaIlpaBJIeHUs Pa3BUTHUS U OCHOBHbBIE
IIPUHIUIIBI COBPEMEHHON
OMOMH)KEHEePHH;

Ymern:

YCTpaHsATh HEIOCTATKU B
OpraHu3anuy caMmooOpa3oBaHus;
Baajgern:

uH(popMalen 0 B3aMOCBS3U
MEXy OMOMH)KeHepuel u
OMOTEXHOJIOTHEH.




[Inanupyemble pe3yiabTaThl

Kon u HaumeHoBaHMe Ko u HanMeHOBaHME WHIMKATOPA 00ydYeHUs 10 TUCIUILINHE,
(bOopMHPYEMBIX KOMITETCHIINH JOCTHKEHUS] KOMITETCHIIUU XapaKTePU3YIOIINE ITAITbI
(hopMHUPOBAHUS KOMICTCHIIMI

ITK*-1 CriocobHOCTB [TK*-1-B-2 Cucremarusupyer, 3HaTh:
TUTAHUPOBATh, AHATM3UPYET U UHTEPIIPETHPYET - TEOPETUYECKYIO U MMPAKTUIECCKYIO
OpTraHU30BBIBATH, IPOMEKYTOYHBIC U HTOTOBBIE 3HAYHMOCTb IKOJIOTHUECKOM
peaIn30BhIBATh 3aKOHYCHHBIE | PE3YJIBTATHI BHITIOJHEHUS HAYYHOTO | OMOTEXHOJIOTHH, €€ B3aUMOCBSI3b C
HAYYHBIC TPOCKTHI, IPOCKTa JPYTUMU €CTECTBEHHBIMU HayKaMHU;

IIPEJICTaBIATh IPOMEKYTOUHbBIE
U UTOTOBBIE PE3yJIbTaThI
IIPOEKTa

YMerTh:

- OLIEHHUBATh MOTEHIIHAIT
OMOJIOTHYECKHUX CITOCOOOB ISt
pEIICHUS TPUPOTOOXPAHHBIX
MEPOTIPHUSITHHA, yTHIU3ANN
MIPOMBIIIJICHHBIX U OBITOBBIX
OTXOJIOB, JICTOKCHKAITUU
KCEHOOHOTHUKOB;

Baanern:

- CITOCOOHOCTBIO MPEICTABIIATH
PE3yJIbTAThI MOJIEBBIX U
71a00paTOPHBIX OMOJIOTHYECKUX
UCCIIEA0BAHUN PA3IIMYHbIX
00BCKTOB.

4 CTpyKTypa U colepKaHue IUCUUILITUHBI

4.1 CTpyKTYypa IMCHUTIIAHBI

OO0mas TpyZJ0€MKOCTh AUCHUIUINHBI COCTABIISACT 5 3aueTHBIX equHuUII (180 akameMruuecKkux 4acoB).

TpynoemMKoCTs,
Bun paGotsr aKaJeMUYECKHX YacOB
5 cemecTp BCEro

O06mas TPyA0E€MKOCTh 180 180
KonrakTHas padora: 52,25 52,25
Jlexruu (JI) 18 18
[TpakTnueckue 3ansatus (113) 34 34
[TpomexxyTouHas aTTecTaius (3a4eT, SK3aMEH) 0,25 0,25
CamocTosiTesibHasi padoTa: 127,75 127,75
- 8bINOIHEHUE UHOUBUOYAIbHO20 MBOopUecK020 3a0anus (UT3);

- Hanucanue 3cce (3);

- camono02omoeka (npopabomka u nOGMopeHue N1eKYUOHHO20 Mamepuaia u
Mamepuana y4eOHUKo8 u y4eOHblX nocooutl;

- U3yueHue pazoenos Kypca 6 cucmeme 1eKmpoHHO20 00V UL,

- U3yUeHue pazoenos Macco8020 OMKPbIMO20 OHIAUH-Kypca « Unoicenepras
IKONIO2UAN,

- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM,

- N0020MOBKA K KOJLIOKGUYMAM;

- N0020MOBKA K PYOEHCHOMY KOHMPOJIIO U M.N.)
Bua uTorosoro KOHTpoJIA (3auer, Ik3aMeH, 1M PepeHIUPOBAHHBIH 3a4erT
3a4er)




Paznensl nuCIUIIIMHBL, U3y4aeMble B 5 ceMecTpe

KomnnyecTBo yacoB
Ne HaumenoBanue pasnienon aymropHad BHEAy/I.
pasjaena BCETO paboTa
113 | P pabora
1 BBenenue. IToHATHS «OMOTEXHOIOIUUY» U «3aIUTA 22 2 4 16
OKPY’KalOIIeH cpesibDy
2 buonornueckas 04uCTKA MPOMBILIIIIEHHBIX 36 4 8 24
CTOYHBIX BOJI M IPUPOIHBIX 3aTrPSI3HEHHBIX
BOJHBIX CpeJl
3 buonornueckas ouncTKa U 1€3040paALHs 36 4 8 24
ra30BO3YIIHBIX BLIOPOCOB
4 buonornueckue MeTobl YyTHIIM3ALMHU TBEPIBIX 36 4 8 24
OTXOJ0B
5 DKOOMOTEXHOIOT U 30 2 4 24
6 [IpoGnembl 1 IepCHEKTUBBI UCIIOJIb30BAHUS 20 2 2 16
OMOTEXHOJIOTUI JJISl 3aIlIMThI OKPYIKAIOIIEH CpeJIbI
Hroro: 180 18 | 34 128
Bcero: 180 18 | 34 128

4.2 Cogepxxanue pa3iejioB AMCUUNIMHBI

1. BBeaenue. IloHATHS «OMOTEXHOJIOTHN» M <«GallUTa OKpY:Kawuel cpeab». [lonamus u
acenmoul buopemeouayuu. Mukpobuvie nonynsayuu 0is npoyeccos ouopemeouayuu. DPaxmopul, erusOWUe
Ha npoyeccvl  6uoodecpadayuu. Texnonocuu  oOuodezpadayuu, OCHOBAHHbIE HA  UCHOJIbLIOBAHUU
peKomounanmuvlx wmammos. buopemeouayus in situ. Buopemeouayus ex situ. Ilpeumywecmea
buopemeouayuu. Heoocmamxu 6uopemeduayuu.

2. BHOJIOTHYECKAs] OYHCTKA MPOMBINLIEHHBIX CTOYHBIX BOJ M NPHPOIAHBIX 3arpsi3HEHHBIX
BOAHBIX cpea. Obwasa xapaxmepucmuxa CMOYHbIX 600, NOKA3AMENU 3A2PAZHEHHOCMU CMOYHLIX B600.
Ipunyunel opeanusayuu OYUCMHBIX COOPYIHCEHUNl. Xapakmepucmuka 6UOYeH0308 OYUCHHBIX COOPYHCEHULL.
Memoowvr  6uonozuueckou ouucmku. Aspobuvie npoyeccvl ouucmku cmounvix 600. OcobeHnocmu
buonocudeckol oyucmku u munsl annapamos. Aspomenxu. Oxcumenku. buogurvmpsi. AnaspobHvie
npoyeccvl OYUCMKU CIMOYHBIX 800. IIpombluunenHble annapamol. Xapakmepucmuka OUONIeHKU U aKMU8HO20
una. Ymunuzayus akmusnozo uia. bBuomexnonocuveckas ouucmrka cmouHblx 600 8000POCIAMU U BOOHBIMU
pacmenusimu. buonocuueckue npyovl ¢ Mukpogooopocisimu. bBuonosuueckue npyovl ¢ evicuieli 600HOU
pacmumenvrHocmovio. Ouucmka CMOYHbIX 800 ZSPUbHLIMU npenapamamu u @epmenmamu. IIpunyunsi
OUOI02ULECKO20 MOHUMOPUHEA U OUOMECMUPOBAHUS COCIOSIHUSL BOOHBIX dKocucmem. HMHoukamophas pouw
OMOENbHBIX OP2AHUZMOS.

3. buosoruyeckass OYHCTKa M [1e300palMsi Ta30BO3AYIIHBIX BBIOPOCOB. AmmocgepHule
3aepsaznumenu. Quzuueckue u OuorOCUUECKUE 3AKOHOMEPHOCMU YIABIUBAHUA U 0e2padayuil 2a306biX
8bl0pocos. Memoowt  ouucmku 6030yxa. Tunvl Ouokamanuzamopos u annapamsl. buogurempul.
Buockpybbepul na ocnoge HamueHvIX U UMMOOUTUZ0BAHHBIX K1emOK. buopeakxmopul ¢ ommbieaemvim croem.
Ipunyunvt pabomeoi.

4. DBuoJIOTHYECKHE MeTOAbl YTWJIM3alHH TBEPABIX OTXO0AOB. buodecpadayusi o0mxo00s.
Buomemanocenes xax npoyecc nuxsuoayuu omxooos. Tunvl u ycmpoiicmeo memanomenxos. Ilonyuenue
buoeaza. Ilepepabomka pacmumenbHoO20 Cblpbs U YeAe800CO0EPAHCAUUX OMX0008 8 DENIOK 0OHOKNIEMOUHbIX
opeanusmos.  OCHOBHble  NpuHYunvl  npoyecca  Komnocmuposawus. Komnocmupoeanue — noaesoe.
Komnocmuposanue 6 buopeakmopax. Bepmuxomnocmupoganue. [Ipumenenue komnocma.

5. Dxodmorexnonorun. Mcmopus 6uoayemenmayuu. I[lpodremvl, cesizannvle ¢ duoayemenmayuetl.
Buoayemenmayus ¢ xancymuposanHvimMu Muxpoopeanuzmamu. Memoobl, yeenuuugarowue MuKpooHoe
nepeosudicenue.  Hcnonv3osanue — cMeWaHHbIX — Kynibmyp — 0as 6uopemeduayuu. I enemuuecku
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mooughuyuposannvle muxpoopeanuzmel  (I'MM) u ouopemeduayus. Kommponv 3a ecenemuuecku
MOOUDUYUPOBAHHBIMU MUKDPOOPLAHUIMAMU, BbINYUWEHHBIMU 8 OKPYHCAIOWYIO CPeody.

Qumoskcmpakyusi  unu - umoaxkymyrayusn. DPumompancopmayus  uau - pumooezpadayusi.
Hcnonvzoeanue accoyuamuenvlx ¢ pacmenuem MUKPOOP2AHUIMO8 Ol Ouopemeouayuu 3acpsA3HeHus.
Jemoxcukayuonnwviti nomenyuan pacmenuil. Illomenyuan ucnoniv3o8anusi puzocghepuvl 01 buopemeouayuu.
Dumoayemenmayus.

Buonecmuyuowi. [lpunyun oeticmeusi. Memoovl nonyyenuss u npumeHeHus OUOIO2UYECKUX CPeOCms
3auumsl  pacmenull HA OCHOBe JICUBLIX KIemoK oOaxmeput, 2epu6oe u eupycos. buoyooopenus.
Xapaxmepucmuxka. IIpunyuner noayuenus u npumenenue. bakxmepuanvroe vliuerauuganue MUHEPAIbHO2O
cbipbs buozuopomemannypeus. buocopoyus memanios u3 pacmseopos.

6. IIpoOJsieMbl U MEPCHEKTHUBbLI MCIOJb30BAHUSA OMOTEXHOJIOTHH ISl 3alIUTBI OKPY:Kalolei
cpenbl. [lepcnekmuguvie — MeXHONOUU — HONYYEHUS — IKOJIOSUHECKU  0e30NacHbIX  OUONIACUKOS,
buodezpadupyemvix NIeHOK u obonouek HeeamusHnvle nocieocmeus HAKONIEHUS CUHMEMUYeCKUX
noaumepuvix mamepuanos. buopasnazaemvie nonumepol. Macumabdvl npou3eoocmea u cghepsvl NpUMeHeHUs.

4.3 IIpakTHyecKkue 3aHATHS (CEMHUHAPBI)

Ne Kon-Bo
No 3ansTHs Tema
paznena 4acoB
1-2 1 IToHsTHS «OMOTECXHOJIOTHI) U «3aINUTA OKPYIKAIOIICH CPEIbI» 4
3-6 2 MeToapl OMOJIOTMYECKON OUYUCTKH CTOYHBIX BOJI 8
7-10 3 buonoruueckne MeTobl yIaBIMBaHUS U AETpalalluy Ta30BbIX 8
BEIOPOCOB
11-14 4 buonornyeckue METO bl YTHIIM3ALMKU TBEPIbIX OTXOJA0B 8
15-16 5 TexHonoruu sxoreHoMuKu. bro-u ¢puroayrmenramus. 4

buonectununel u Onoynoopenus. buornapomeranmyprus.
buopasnaraeMblie noJauMepsl

17 6 [Tpo6eMbI ¥ TEPCIIEKTUBBI UCTIOIBb30BaHUS OMOTEXHOJIOTHH JIJIst 2
3alUTHl OKPYKAIOIIEH CPEbI.
Hroro: 34

5 YueOHO-MeTOONYECKOE 00€ecIIeYeHNE JUCIHILIHHbI
5.1 OcHoBHasi UuTEpaTypa

1. Bypoga, T. E. Dxonoruueckas 6uorexnoiorus : yaeonoe mocodue / T. E. Byposa, O. b.
NBanuenko. - Cankr-IlerepOypr : TMOP/L, 2018. - 176 c.

2. Eropoga, T. A. OcHoBsl 6motexnonoruu [Tekct] : yue6. mocobue nist By30B / T. A. Eroposa, C.
M. Knynosa, E. A. )KuByxuHa .- 3-e uza., crep. - M. : Akaagemus, 2006. - 208 c.

5.2 lonotHUTEILHAS JIUTEPATypa

1. Kopocrenesa, JI. A. OCHOBBI 3KOJIOTUU MUKPOOPTaHU3MOB : yueOHoe mocodue / JI. A.
Kopocrenesa, A. I'. Komaes. - Cankr-IlerepOypr : Jlanb, 2013. - 240 c.

2. CoBpeMenHas mukpo6uonorus: [Ipokapuotst / ITep. ¢ auri. / Iox pexn. W.Jlenrenepa, I'.JIpesca,
I'.Inerens. — M.: Mup, 2005. — B 2-x Tomax: T.2 — 496c.



3. Oxonorust mukpoopranusmos / [Tox pen. A.M.HerpycoBa. — M.: M3naTenbCckuii EHTP
«Axanemus», 2004. — 272c.

4. buorexnomnorus [Tekct] : yueOnuk ams By3oB / E. C. Boponus [u 1p.]; mox pexn. E. C. Boponuna.
- CII6. : TUOP/, 2008. - 704 c. : wi. - bubmuorp.: c. 686-699.

5.3 llepuoauyeckne U3IaHUs

1 Tlpuxknamgnas OMOXUMHUS U MHUKpoOHosiorus : xypHai. - Mocksa : UKI] "Axagemknaura", 2017-
2020.
2 buortexHonorus : xypHail. — Mocksa : Poccuiickas akagemus Hayk, 2004-2013.

5.4 UnTepHeT-pecypchbl

1. OnnaiiHoBasi BepcUsl HAYYHO-TMOMYJISIPHOTO MPOEKTa «IJIEMEHTBI», LEIbI0 KOTOPOTO SIBISAETCS
nomnyJsipu3anus Hayku. Pexxum nocryma: http://elementy.ru/

2. HayuyHo-mIOmyIsIpHBIA CaWT, MOCBSIIEHHBIA MOJICKYJISIPHBIM OCHOBaM COBPEMEHHON OHOJIOTUH
Y IPAKTHYECKUM TPUMEHEHUSM HAYYHBIX JOCTH)KCHHI B MEIWIIMHE W OMoTexHoJoruu. Pexum mocryma:
http://biomolecula.ru/

3. Hayuno-nomynsipubelii >xypHan «MemOpaHa» — momanka Uit oOMeHa uH(opMarmei
O TEXHOJOTHSIX, KOTOpbhIE€ MEHSIOT HU3Hb, IOCBSIIEHHAs mo0eAaM HayKd, AOCTHXKEHHUSM TEXHHKH,
MpopeiBaM B AW3aiiHe,  OTKPHITHSIM B MEAUWIIMHE,  ycrexam B Ou3Hece. Pexum  mocrymna:
http://www.membrana.ru/

4. Accouuanus CHeuudanucToB B cepe oOpa3oBaHusi, HAyKUu U mpocBemeHus «M3naTenbckuil 1om

«IToctHaykay: KaTajor KypCOB MOOK: Muxkpoopranu3Mbl u 170'¢ coo0miecTna:
https://postnauka.ru/courses/43161
5. «Stepik», KaTajor KypCOB MOOK: WNmxenepaas DKOJIOTHUS

https://stepik.org/course/123146/promo?search=6626054418

5.5 IlporpammHoe oOecnedeHue, npodeccuoHajbHble 0a3bl NAHHBIX M HH(OPMALMOHHBbIE
CIIPABOYHbIE CHCTEMBbI

1. Onepanuonnas cucrema PEJ] OC.

2. INaket odpucHbIx npunoxenuit «MoiOduc ObpazoBaHue»

3. st pabotsl ¢ pecypcamu UHTepHeT - BeO-Opay3ep Anaexc https://yandex.ru/..

4. ABTOMATHM3MpOBaHHAs HHTEpAKTUBHAsg cucTema cereBoro  tectupoBanus - AUWCCT
(3apeructpupoBana B POCITATEHT, CBuumerenbCcTBO O TOCYJapCTBEHHON PETHCTPAlUU MPOTPAMMBI ISt
OBM Ne2011610456, mpaBoobaaaarenb — OpeHOYPIrcKuii TOCYIapCTBEHHBIM YHUBEPCUTET), PEKUM JTOCTYIIa
- http://aist.osu.ru.

6 MaTrepunanbHO-TeXHHYeCKOe o0ecnedeHne JUCHUNIMHBI

VY4eOHble aynUTOpUN NJsl MPOBEACHUS 3aHATUN JIEKIIMOHHOIO THWIIA, CEMUHApPCKOro THMA, AJIs
MIPOBEACHUS TPYIIOBbIX M WHIMBUAYAJIbHBIX KOHCYJIbTAlMM, TEKYILIErOo KOHTPOJIA U IPOMEKYTOYHOMN
aTTECTALUN.

AyIuTOpHM OCHAIlEHbl KOMIUIEKTAMHU YUYE€HHUECKOW MeOesn, TEXHUYECKUMHU CpeJICTBAaMU 00ydeHus,
CITy>KaIllUMU JIJIs1 TIPEJICTaBIICHHs y9eOHOH nH(OpMaIiy OOBIION Ay JTUTOPUH.


http://elementy.ru/
http://biomolecula.ru/
http://www.membrana.ru/
https://postnauka.ru/courses/43161
https://stepik.org/course/123146/promo?search=6626054418
https://yandex.ru/
http://aist.osu.ru/

[Tomemenue st cCaMOCTOATENLHON PabOThl OOYYArONIMXCSI OCHAIIEHBI KOMITBIOTEPHOU TEXHUKOM,
nojakimoueHHo kK cetu "MHTepHeTr", M oOecmeueHHWEM JOCTyma B JJICKTPOHHYI HWHGOPMAIMOHHO-
oOpazoBarenbHyto cpeay OI'Y.



