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l. ean u 3a0a4u TUCHUILIHHBI .

IIe.m:: IIO3HAKOMUTH CTYILGHTOB C COBpeMeHHLIM COCTOAAHHUEM BOHpOCOB HUCITIOJIB30BAHU S
OMOJIOTMYECKUX areHTOB JJIsi pEMEIUAIlUN 3arps3HEHHBIX CYOCTPaToOB, C OCHOBHBIMH TOJIXOJIaMH,
NPUMEHSIEMBIMH B OMOpEeMeIHalny.

3agaun:

- U3y4eHHE TEOPETHYECKUX OCHOB OWOpeMeAwanuy, TPOIECCOB  MeTaboiau3Ma
AQHTPOIIOTCHHBIX TOKCUKAHTOB B )KUBBIX OpraHU3MaXx;

- 3HAKOMCTBO C 6H0peMeIII/IaI_[I/IOHHBIMI/I TCXHOJIOI'usiMu, HpI/IMeHSIeMbIMI/I B paSJII/I‘-IHbIX
cpenax;

- (GopMHpOBaHUE KOMIIETEHIIMH, COOTBETCTBYIOUIMX YPOBHIO MOATOTOBKU OakalaBpOB IS
HAy4YHO-HCCIIEeI0BATEIbCKON e TEIbHOCTH.

Il. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas paucrmmuimHa b1.B.JIB.1.1.12 «buopemenuaius» OTHOCHTCS K 4YacTH,
dbopMupyeMOi y4acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHIA.

2.2. Inst u3y4yeHusi JaHHOW y4yeOHOM NUCUUIUIMHBI HEOOXOAUMBI 3HAHMSI, YMEHUS U HaBBIKH,
dbopMupyeMble MPEANISCTBYIOIMMUA  TUCHUIUIMHAMHA: «MHUKPOOUOJNIOTHUS W BHPYCOJIOTHUSI»,
«Dusnonoruss U OUOXUMHUS MHUKPOOPTaHU3MOBY», «IKOJOTUS MHUKPOOPraHU3MOBY», «OOmas u
HeOopraHuyeckast XuMusy, «Oprannyeckas XxuMus», «boranukay.

2.3. TlepedeHb MOCIEAYIOMUX Y4€OHBIX AUCHUUIUIMH, Ui KOTOPHIX HEOOXOAMMBI 3HAHMUS,
YMEHUSI M HaBBIKM, (OpMUpYyeMBble JaHHOW y4eOHOW mucuurumHON: «buosTHkay, «bosbmoi
MPAKTUKYM 110 npoduiio», BeinonHenue BKP.

I11. TPEBOBAHUS K PE3YJBTATAM OCBOEHUS JUCHUIIJINHBI

[Ipouecc ocBOEHMsSI JTUCHMILUIMHBI HampaBjieH Ha (OPMUPOBAHHWE KOMIETEHLUUN B
coorBerctBUM ¢ ®I'OC BO m OIl BO no nanHomy HampasineHuto noxarorosku 06.03.01
«buonorusy, npopuns «buomorusy»:

[1IK-1: cnocobeH wucmonb30BaTh 0a30Bble TEOPETHUECKHME 3HAHUS O Pa3HOOOpa3uu,
CTPYKTYpHOM opraHu3anuyu, (QyHKIHMOHHMPOBAHMM OHOJOTMYECKMX CHCTEM M OCOOEHHOCTSAX HX
B3aUMOJICUCTBUSA C OKPYIKAIOILEH CPELON.

[1K-3: cnoco0eH OCyHIecTBISATh HAYYHO-HUCCIIEAOBATENBCKYIO NIESTENFHOCTh 10 PEUICHUIO
(byHAaMEHTaANBHBIX U NPUKJIAJHBIX 33/1a4 B 007aCTH OMOJIOTHH U CMEXHBIX JUCLHUIIIHH.

Ilepedyenn MuIaHNpPyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX C
UHIMKATOPAMHU 0CTHKEHHUS KOMIIeTeHIH i

Komnerennus NHaukaTopbl KOMIIETEHIMIA Pe3yabTarhl 00yueHus1
WK k1.1 3HaTh: Ba)KHEUIIINE TPYIIIBI
CnocobeH ucnosnb3oBath | Mcnonb3yer 3HAHUSA 0 | MUKpPOOPTaHU3MOB-JIECTPYKTOPOB,

0a30BLIE TCOPCTUYICCKHUC pa3Hoo6pa3HI/I OpPraHu3MOB, HX MEPCICKTUBHBIX JJIA HUCITIOJIB30BaHUA B

3HAHHA O p%3H006pa31/H/1, CTPOCHHUH, busmonornm, OnopemenaoHHbIX TEXHOJIOTUSIX;
CTPYKTYpPHOM MEXAHU3MBI MeTa0O0IM3UPOBAHUS
MeTabon3me, TEeHETHKE,
OpraHu3aluy, MHUKPOOPTraHU3MaMU OCHOBHBIX rpynmn
HCTEMATHK KOJIOTHH
(GYHKIIMOHUPOBAHUHT CHCTEMATHKE,  SKOMOTHH, @ | 5y 01omIi0TaHTOB; MHKpPOOHOJIOINYECKUE
GHONOrMUEeCKHX  crcTeM | TAKKE HX OMOTEXHOJOTHYECKOM | ypomeccsl, Jexanme B OCHOBE
0COOEHHOCTSIX WX | MOTCHLUalIe Uil PELICHHA | GHOpeMeaMalMOHHBIX TEXHOJIOTH];
B3aMMOJCHCTBUSA C | NpopUIBHBIX HAy4HO- | MEXaHU3MBl BIMsAHHMA (DAKTOPOB Cpeabl Ha
OKPY’KAIOILEH CPEOM. HCCIIE0BATENBCKIX 1 | MUKPOOPTaHU3MBI-IECTPYKTOPBI;  MEXaHU3MBI

CaMOOYHIICHUS MIPUPOTHBIX cpen oT

IIPOU3BOJCTBEHHBIX 3a/1a4. o
3arps3HATENICH 3a cYeT (YHKIMOHHPOBAHUS




a0OpUTEHHON MUKPOQIIOPHI.
YMeTh: HCIOJIB30BATh TEOPETUYCCKUE 3HAHUS

s OpraHu3aluu OuopeMeTnalnOHHbIX
MEPOIPUATHI c LEIIBIO JIMKBUJIALIAN
MOCJIEJACTBUI  AHTPONOTCHHBIX 3arpsi3HECHUH

OKPYXAaIOIIEH CPeIbL.
Bnanets: TepMuHONOTHEH, HCIOIB3YEMOM B
OropemeuaIum.

IIK-3
Crioco0eH OCyIIECTBISATh
Hay4YHO-

M CCJICIOBATEIIBCKYIO
JIEATENHHOCTD 1o
PEIICHUIO

byHIaMEHTATBHBIX u
NPHUKIATHBIX  337a9 B
obnacTH OHOJIOTHU H

CMCXKHbBIX NJUCIUIIIINH.

HJIK ik 5.1
3Haer HEPCIIEKTUBBI
MEXIUCITUTITMHAPHBIX
HCCIICIOBAHNH, OCHOBHBIC
MOHATHS, HMOEU, NOCTIIKEHHSA U
COBPEMEHHBIC HarpaBJICHUs
pa3BuTHsI OWOJIOTHUH, OCHOBHBIC
METOHOJIOTHYECCKUE ITOJXOJBl U

METOJIbl pEIICHUs 3aJad 110
TeMaTHUKE Hay4YHBIX
HCCIIeJOBaHUH

3HaTh: OCHOBHBIC MMPUHIIMITEI OMOpPEMEIHALINN;
BUJBI OMOpPEMETUAIIMOHHBIX TEXHOJOTHH ¢
HCIIOJIb30BaHUEM MeTa00INYECKOrO
MOTCHIIMANa  Pa3IMYHBIX  OMOJOTHYECKHX
00BEKTOB: MUKPOOPTraHU3MOB, PACTCHHIA.
YMeTh:  TPUMEHSTh  3HAHUS  CMEXKHBIX
OHMOJIOTMYECKHUX JUCIMILIAH IS pa3paboTKu
OMOpeMeTMaIMOHHBIX TEXHOIOTHIA.

Bnagers: wuHpOpMammeir 0 COBPEMEHHOM
COCTOSTHUU BOITPOCOB Pa3pabOTKH TEXHOJIOTUN
OnopeMeuaIuu, ee npobiemMax u
MIEPCIICKTHBAX.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHMILIMHBI COCTABJIAET 2 3a4YeTHBIX eIUHHUIIBI, 72 Yaca.
W3 HUX peann3yeTcs ¢ UCIOJIb30BAHUEM IJICKTPOHHOTO OOYUCHHUS U JUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHIA 15 9acoB.

®opMa NPOMeKYTOUYHOM aTTecCTALIMU: 3a4ET.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ II0 TEéMaM, ¢ YKasaHUEM BH/I0B y‘leﬁHbIX 3aHATHIL U OTBEJEHHOI0 HAa HMX

KOJIN4Y€e€CTBA AaKAACMHUYCCKHUX YaC0B

Ne | Pazges nucuIJInHbI/ TeMa o Bunet yueGHOI paboThI, dopma TeKylIero
n/ 9| BKIIOYAsS CAMOCTOATCIIBHYIO paboTy oOyJaromuxcs, | KOHTPOJIsi
H = E MPAKTUYECKYIO MOATOTOBKY U TPYAOEMKOCTh ycneBaemMocTu/
2 o (B acax) dopma
& o
o g NPOMEKYTOYHOM
5z KoHnrtakTHas paboTa npemnogaBaress ¢ =
= o 4 aTrecranuu
) 00yJaronuMucs =
@ 2w ) (mo cemecTpam)
= & =
o = - -
(= ] = e S
5 Z 2 £| Jekuus Cemumnap/ KoncyabTanus 58
g = zE IIpakTHYecKkoe, g g_
5 S el JaGoparopHoe S =
o Q = = 3anaTHe/ S
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. buopemenunamusi: OCHOBHBIE TOHSITHSA, 7 6 9 5 5 KomtokBuym
MPEUMYIIECTBA, IPUHIHUIIBI
2 . Komnoksuym
Tema 2. 3arps3HeHHE  OKpYyXaroulell  cpensl 7 7 9 5 3 Pedbepar
AKOTOKCHKaHTaMU. VICTOUHUKY 3arpsi3HEHUsI P
Jlokman
3 Komnoksuym
Tema 3. MOHUTOPHHT cCpe HoKa3aTelIm HuXx
p pe, 7 7 2 2 - 3 Pedepar
DKOJIOTHYECKOT'O COCTOSTHUS
Jokmnan
4 | Tema 4. buornueckas 51 abuoTuyeckas 7 7 2 2 3 Konnoksuym
TparcopMaIys SKOMOJTIOTAHTOB Pedepar




Joxmnan
ITucemennas pabota

Tema 5. MHcnonp3oBaHue MHKPOOPraHH3MOB B
OropeMeIMallMOHHBIX TEXHOJIOTUAX

Komnoksuym

3 Pedepar

Jloknan

Tema 6. @utopemenuanus

Konnoxksuym

3 Pedepar

Joxmnan

Tema 7. buopemenuanus HedTe3arps3HEHHBIX CPEJT

Komnoksuym
Pedepar

3 Joxmnan

[TucemenHas padora
CuryarnuonHas
3aja4a

Tewma 8. buopemenuanus armochepbl

3 KommokBuym

Tema 9. BI/IOpeMeI[I/IaI_[I/IH cpea, 3arpA3HCHHBIX
CTONKHUMU OpPraHN4Y€CKUMH COCAUHCHUAMMU, TAKCIBIMU
MCTaJJIaMU, paAUOHYKJINIaMU

KonnokBuym

3 Pedepar

Joxman

3auer

4.2 Ilnan BHeay[[l/lTopHOﬁ CaMOCTOSITEILHOM paﬁoTbI oﬁyqaloumxcn no JTMCUHMIIJIMHE

CamocrosTenpHast padoTta o0yyaromuxcs

Y4eOHO-METOANUECKOE

OrneHounoe
Cemectp| Hazpanue pa3znena, TeMbl N Cpoxkun  |TpymoemkocTs obecrieueHune
Bun camocTosiTensHO#M paboThI CpEICTBO N
BBITIOJIHEHUST (gac.) CaMOCTOSITEITEHOM pabOoTHI

[lonroroBka K TWPaKTHYECKOMY 3aHATHIO (KOJUIOKBHYMY) C Jlexmuu-nipesentanuu (OMOC

Tema 1. buopemenuauus:|ucrnonp3oBaHueM  KOHCIEKTA PpEKOMeHIyeMoit UTV - https://educa.isu.ru)
OCHOBHbIE [OHATHS, | TUTEPATYPHI. bazbr AHHBIX
’ P 3 Hen. 2 Kommoxuym a ’
MPEUMYILIECTBA, UH()OPMAIMOHHO-CIIPABOYHEIC
HpI/IHI_H/IHBI " ITOUCKOBBIC CUCTCMBEI - CM. II.

V. B.



https://educa.isu.ru/

CamocTosTeapHas pa60Ta 06yqalo1u1/1xca

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue pasnena, TemMbl BILL CAMOCTOSTENLHOM DABOTLL Cpoxu | TpymoeMKoCTh CH eIICTBO obecrieyeHue
A p BBIMOJTHEHUSI (4ac.) p CaMOCTOSITEITEHOM pabOTHI
[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnoksuywm ([Ipuxnanunas
UCIIONB30BAHMEM  KOHCIIEKTa  JICKIUH | eKOMEHIyeMOi 9KOOMOTEXHOJIOTHSA e0.
Y eepart y4
JUTEPATYPBL. Jlokuan nocobue s cTyAd., o0yd. 1o
Hammcats pedepar o o1HOH U3 MPEATI0KEHHBIX TEM: crien]. «buoTexHONIOTHS» : B 2
pegep p
«3arps;3HEeHuE OKpYyKaromiei cpenbl PaaroaKTHBHBIMA T. / A. E. Ky3nenos [u np.]. —
3JIEMEHTaMU». M. bunom. JlabopaTopus
Tema 2. 3arpsasHenue «XapaKTepuCTUKa KaHIEPOTCHHBIX  BEIIECTB, 3arpsA3HSIOLINX 3HaHWH, 2012. -2 1.
L OKPYKaro cpeny». Basbl AHHBIX
OKpYy’Karomeu cpenbl DYIRAIOILYIO Cpey A ’
7 SKOTOKCHKAHTE «MenuIMHCKHE OTXOABL: KiIaccH(MKanus, KIacChl ONAacHOCTH,| 5 Hen. 3 MH(OPMAIIOHHO-CITPABOYHBIE
TOKCUKAHTaMH.

W cTouHMKY 3arps3HEHUs

CIOCOOBI YTUITU3AIUI.

«DapMaIeBTHYECKUE OTXObl KaK aKTyalbHas 93KOJIOTHYecKast
mpooJieMay.

[oaroroBuTtk 0KIaz O TeMe pedepara U MPe3eHTAIHIO.

U TIOMCKOBEIC CUCTEMEI - CM. II.
8r).

Jlexmmu-tipesentanuun  (OUOC
UT'Y - https://educa.isu.ru)
baznl JIaHHBIX,
HH(OPMAITUOHHO-CIIPABOYHBIC
U MOUCKOBBIC CUCTEMBEI - CM. II.
V. B.



https://educa.isu.ru/

CamocTosTeapHas pa60Ta 06yqalo1u1/1xca

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue pasnena, TemMbl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI

[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnoksuym [bronorudeckuii KOHTPOJIb
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM Pedepar |OKpy*karomiei cpempl.
JUTEPaTypBI. Jlokiaz Buonnaukarus u
Hamucats pedepar o teme: OnoTecTHpOBaHUE VYueo.
«MUKpOOpraHU3MBI KaK TeCT-00BEKTHl [UISA OIEHKH TOKCHIHOCTH mocobue s crya. By3os / O.
XUMHYECKHUX COECIUHEHUN. I1. Menexosa [u ap.] ; pen.: O.
IToaroToBuTh KOKIJIAA IO TEME pedepara U IPE3CHTALHIO. II. Menexosa, E. 1. Eroposa.
CaMOCTOsTENIbHOE HW3YyUeHHE TEOPETHUYECKOTO Marepuana 1o — M. : Axanemus, 2007. — 288

Bompocy:  «MmukpoOruonorndeckass HHAWKAIWS ~ XAMHYECKOTO c.
3arpsA3HEHUsD). Bronornueckuit KOHTPOJIb
Tema 3. MoOHUTOPUHT OKpY KAIOLIIei Cpeibl.
7 cpen, IoKazarenud — uX 7 Hen 3 buonnnukanusa i
3KOJIOTHYECKOTO ) OnoTecTUpOBaHUE VYueo.
COCTOSTHUS nocobue g crya. Bysos / O.

I1. Menexosa [u ap.] ; pex.: O.
I1. Menexosa, E. H. Eroposga.
— M. : Axanemus, 2007. — 288
c.

Jleximu-nipesentanuu (QMOC
UT'Y - https://educa.isu.ru)
baser JTaHHbIX,
HH(OPMAITUOHHO-CIIPABOYHBIC
U MIOWCKOBBIC CUCTEMBI - CM. II.

V. B.



https://educa.isu.ru/

CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue pasnena, TemMbl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
IlonroroBka K TNPaKTUYECKOMY 3aHATHIO (KOJUIOKBUYMY) C KostokBuym |Jlekunu-npesentanuu (QUOC
UCIIOJIb30BAHWEM  KOHCIICKTa  JICKIMM M PEKOMEHIyeMO Pedepar |MI'Y - https://educa.isu.ru)
JUTEPATYPBL. Jlokuan bass JAHHBIX,
Hammcats pedepar o o1HOH U3 MPEATI0KEHHBIX TEM: IMuchMennas | FHPOPMALHOHHO-CIIPaBOYHEIC
Tema 4. buoruueckas wu «MukpoOHast TpaHchOpMalUsd CHHTCTUYSCKHX IMOBEPXHOCTHO- 6 U IIOMCKOBBIE CUCTEMBI - CM. II.
7 abuoTuveckas AKTHUBHBIX BEIIECTBY. 9 3 pabota —y, 'y
TpaHchopManus «PaznoxeHue MUKpOOpPraHU3MaMH1 HONIUATUIEHTepedTanaTay. HEA
3KOIMOJUTIOTAHTOB [onroroButk HoKIIaA O TeMe pedepara 1 IPE3CHTAIIHIO.
CamocTosiTenbHAsT paboTa: pacCMOTPETh MUKPOOHOE pPasioKEeHHUE
rekcajekana. HamumcaTe MO3TamHO NPOUCXOISIINE XUMUYECKUE
peaKknuy OKWCICHUS OaKTepusMH TeKcalekaHa (B a’dpOOHBIX
ycIoBUAX). YKa3aTh (DepPMEHTHI, KATATH3UPYIOIINE 3TH PEaKIIHH.
IlonroroBka K NPaKTUYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnnoksuym [Herpycos A. n.
UCIIONIb30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM Pedepar |Mukpobuomorust / A. M.
JTUTEPATYPHI. Jloknan Herpycos, U. b. KotoBa. — M.
Hamucate pedepat 1mo 0HOM U3 MPEJI0KEHHBIX TEM: : W3n. ueHtp «Akazemusy,
«MUKpOOHOJIOTHYECKAE METOABl  OYUCTKH  JKHPOCOJCPIKAIINX 2006. - 350 c.
CTOKOBY. OKOIIOTHSI MUKPOOPTaHU3MOB :
«AnpoOHast 1 aHa3pOOHAsT MUKPOOHOIOTHYECKas! OUMCTKA CTOUHBIX yueb. i cTynd. By30B. / A. U.
BOI». Herpyco, E. A. bonu-
Tema 5. Wcmomssopamme| MHAKPOOHAS yTHIIH3AINS TBEPIBIX OBITOBEIX OTXOI0BY. OcMoIoBCKas, B. M.
«KomnoctupoBaHue Kak MeTOA HepepaboTKM  OpraHUYecKHX T'opnenko u ap.; nox pex. A.
MUKPOOPraHU3MOB .
7 6 OTXOJIOBY. 11 men. 3 M. HerpycoBa. — M.
HMOPCMCTMATINOHHBIX «buogerpamganus OTXOJIOB [EJITIOJI03HO-0YMaKHO M N3narensckuit LIEHTpP
TEXHOJIOTHAX IIPOMBILIIEHHOCTU. «Axkanemus», 2004. — 272 c.
«buonerpananus MPOMBINUICHHBIX, CEIbCKOXO3IUCTBEHHBIX | Jlexmuu-ipezentaun (DMOC
OBITOBBIX OTXOJ0B B METAHTEHKAX). UT'Y - https://educa.isu.ru)
«B03MOXHOCTU HCIOIb30BAaHUS MHUKPOOPIaHU3MOB AJISI OYUCTKU bazbr JAHHBIX,
PaANOaKTUBHBIX OTXOJIOBY. UH()OPMAIIMOHHO-CIIPABOYHBIC
«Bepmurpancdopmarys 0TX0m0BY. U TIOUCKOBBIE CUCTEMBI - CM. II.
[oaroroBuTs 1OKIaz MO TEMe pedepara U MPe3SHTANHIO. V.B.
CaMmoCTOSTEIbHOE W3Yy4YCHHE TEOPETUUECKOro MaTepHajia o
BOIIPOCY: «XapakTePHCTHUKA METAHOTCHOBY.
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue pasnena, TemMbl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
IlonroroBka K NPAKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C [puknamaast
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM 9KOOMOTEXHOIOTHS yued.
JUTEPATYPBL. nocobue g cTyAd., o0yd. 1o
Hanwmcats pedepat mo oHOH U3 MPEIIOKESHHBIX TEM: cnen. «buoTexHomorus» : B 2
«duropemennanys MoOYB, 3arPSI3HEHHBIX TSKEIBIMU METAIIIAMI. Kosoksuy T. / A. E. Ky3nenos [u np.]. —
«[IlpuMeHeHHe pacTeHWid IS OYHMCTKH CTOYHBIX BOZ  OT M M. bunom. JlaGopaTopus
7 Tema 6. ®uTopemMeuanys |3arpsi3HEHUI paJUOHYKINIAMID). 13 Hen. 3 P sHaHmid, 2012. -2 T
«cnonp30BaHrEe MUKPOBOIOPOCIIEH JJIsI OYMCTKH CTOYHBIX BOJ. e(bepaT Jlexmmu-tipesentanuun  (QUOC
«PacTeHuns — rUIepPaKKyMYIISITOPBI TOKCHYHBIX COEINHEHU. Hoxnan |y - https://educa.isu.ru)
IToaroToBUTH JOKIAA MO TEME pedepaTa U MPe3eHTAIHIO. basbr JTAHHBIX,
UH(POPMAITOHHO-CIIPABOYHEIE
Y TIOUCKOBEIE CUCTEMEI - CM. II.
V. B.
[lonroroBka K WPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C OKOJIOTHUECKHA MOHHTOPHHT
UCIIONIE30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM HedTera3oBon OTpaciy.
JIATEPATYPBIL. DUBUKO-XUMUYECKHE u
HammcaTs pedepat mo onHOM U3 MPEIIOKEHHBIX TEM: OHMOJIOTHYECKHE  METOJIBI
«Hedrenmamer: XapaKTEPUCTHKA, OCHOBHBIC METO/IBI yueb. mocobme / M. H.
nepepaboTKu». CakcoHoB [u Ap.] ; UpkyTckuii
«MukpoOHOE pa3oKeHUE MOTUAPOMATUIECKHIX YTIIEBOIOPOIOBY. roc. yH-T. — UpkyTtck : M3a-Bo
IToAroToBUTHL JOKIA IO TeMe pedepaTa U IMPE3CHTALMIO. KosnnoxkBuy™m |y VY, 2007. - 114 c.
CuryanmonHass 3amada: B wMae mpowusomien pa3niuB HepTH B Pedepar IIpuknagnas
Tema 7. Buopememnanus JIECOTYHAPOBOI 30HeE. Ilepen Bamu crouT 3agadya MPOBECTH Hoxman 9KOOHOTEXHOJIOTHS yue0.
7 OYHCTKY 3arpsA3HCHHOW He()ThIO TEPPUTOPHH, WCIONB3yS, B ToMm| 15 Hen. 3 [MucemenHas |mocobue ais crym., oOyd. Ho
HeTe3arpA3HEHHbIX Cpelt qucie OMOpMeTaIIMOHHEIC TEXHOJIOTHH. Pacrmumure paboTa cren. «buorexHomorus» : B 2
HIOCJIEI0BATENBEHOCTE IIPOBOAUMBIX MEPOIIPUSATHI. Curyarmonna |T- / A. E. Kysuenos [u ap.]. —
CaMOCTOsITEIbHOE HM3YYCHHE TEOPETHYSCKOTO MaTrephaja o A 3a;aua M. bunom. JlaGopatopus
Bonpocy: «HedTh: XumMuyeckuid cocTaB, TOKCHYHOCTH H 3HaHui, 2012. -2 T.
OunoaerpanabeabHOCTh OTICTBHBIX KOMIIOHEHTOBY. Jlexmuu-ipezentaun (DMOC
UT'Y - https://educa.isu.ru)
ba3znl JAHHBIX,
UH()OPMAIMOHHO-CIIPABOYHBIE
" ITIOUCKOBBIEC CUCTEMBI - CM. II.
V.B.
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

Cemectp| Ha3zBanue pasnena, TemMbl . Cpoku  |TpymoeMKocTh Ouerouroe obecrieueHne
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
IlonroroBka K TNPaKTUYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Jlexuuu-npezentanun (QUOC
UCIIOJIb30BAHWEM  KOHCIICKTa  JICKIMM M PEKOMEHIyeMO Komoksuy UT'VY - https://educa.isu.ru)
7 Tema 8. buopemenuauusi|aureparypsl. 16 Hex 3 " basbr JaHHBIX,
aTMocdepsl CamocrosiTeIbHOE H3y4EeHHE TEOpPeTHYEeCKOro Marepuaiga 110 ' UH()OPMAIIOHHO-CIIPABOYHBIE
BOIIPOCY: «XapakTepHCTHKA MPOKAPUOT, BXOAAIIMX B COCTaB Y TIOUCKOBEIE CHCTEMEI - CM. II.
0aKTepUaIbHOTO Tra30BOTO (PHIIBTPaAY. V. B.
[oaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C [puknanHas
UCIIOJIb30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYyeMOM 9KOOMOTEXHOIOTHS yued.
JUTEPATYPHL. nocobue g cTyA., o0yd. 1o
Tema 9. buopemennanus Hamucats pedepar 1o o1HOH U3 MPEATI0KEHHBIX TEM: cren. «buoTexHomorus» : B 2
cpen, 3arpASHCHHBIX| «Pojp MUKPOOPraHU3MOB B Pa3JI0KEHUH TIECTULMAOB B HOYBAXY. Kommoxsy |™ / A. E. Ky3neuos [u ap.]. —
CTOMKHMH «TpanchopmMaliui TUTHOLIEIUTIONIO3HBIX CYOCTPaTOB TpUOaMuy. M M. bunom. JlaGopaTopus
7 OpraHHn4YeCKUMU «Ponb  MHKpOOpPraHu3MOB B  TpaHChOpManuu coeauHeHuit| 17 Hen. 3 Pedepar 3HaHui, 2012. -2 1.
COEIMHEHUSIMH, MBIIBSIKAY. p Jlexmmu-tipesentanuun  (OUOC
TSOKENBIMA ~ METANUIAMH, «PoJIb MEUKPOOPraHU3MOB B TpaHC(HOPMAIMK COETNHEHNH PTYTHY. Hoxnan |y - https://educa.isu.ru)
PATHOHYKITHIAMH [oaroToBuTk OKIaz O TeMe pedeparta U MPe3eHTALHIO. basbr JTAHHBIX,
UH(POPMAITOHHO-CIIPABOYHEIC
Y TIOUCKOBEIE CUCTEMEI - CM. II.
V. B.

OOmmii 00beM CaMOCTOSATENBHOM PabOoTHI 10 TUCIUTUTHHE (Yac) — 26

N3 Hux o0beM caMOCTOATEJBHOH PpadoTbI ¢ HMCHOJB30BAHHEM JJICKTPOHHOIO O0y4YeHUs] H

JUCTAHIIMOHHBIX 00Pa30BaTeJIbHbIX TEXHOJIOTHIi (Yac) — 5
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4.3 Cogepxanmne yueOHOro MmaTepuaJjia

Tema 1. Buopemennanus: 0CHOBHbIE OHSATHSA, IPEUMYIIECTBA, IPUHIIAIBI

Omnpenenenue noHsATHS buopemenuaiys. Mecto buopemMeuauu B CUCTEME MEPOTIPUSTHI
no ouuctke cpen. [lpunmunel Ouopemenwanuu. OCHOBHBICE OWOJIOTMYECKUE AarceHTHI,
ucrnoip3yembie B Ouopemenuanuu. [IpeumyrnecTBa HCNonb30BaHUs OWOJIOTMYECKUX areHTOB
OpH  OYHUCTKE OKpyXKaromieid cpensl. [lomxonbl, wucHoip3yemMble B OHOpeMeIUaluu:
ouoctuMyIIAIKs U OrnoayrMeHTaiust. Metosl X Situ u in situ. OcBoenne GHOpeMeTnaMOHHBIX
TEXHOJIOTHHU B PAa3IMUHBIX CpCaax.

Tema 2. 3arpsi3HeHHe OKpYXawuieidl cpeabl JIKOTOKCHMKAHTaMu. McTOYHMKH
3arpsA3HeHHs

Knaccudpukanus  kceHoOmorukoB.  KceHoOmormueckuii  mpoduiab  OUOreoIeHosa.
[TpoMblIITIEHHbIE M CEJIbCKOXO3SIICTBEHHBIE MPEINPUATUS KaK MCTOYHUK 3arps3HEHus.
OcCHOBHbBIE SKONOJUTIOTAHTHI (3arpsA3HUTENN) OKpYy)Kawolleld cpenbl (Bo3dyxa, BOJbI, MOYBBI).
JUINTeNnbHOCTh IEPCUCTUPOBAHUS HIKOTOKCUKAHTOB.

Tema 3. MOHUTOPHUHT cpell, MOKA3aTeJH UX IKOJIOTHYEeCKOT0 COCTOSTHUS

Omnpeznenenne JOMYCTUMOTO YPOBHS 3arps3HEHHs TOJUIIOTAHTAMHU Pa3IUYHBIX Cpe.
buonHnukanus u OUTECTHPOBAHME 3arps3HCHUNA. MOHHUTOPUHI: METOJbI M SKOHOMHYCCKUE
3aTparsbl.

Tema 4. Buoruyeckas u abnoruveckasi TpaHcpopmanusi IKONONIIOTAHTOB

AbuoTnueckass TpaHC(OpMaIUs HKOIMOJUTIOTAHTOB: (POTONM3, THAPOIMU3, OKHUCIECHHE.
buoakkymynsauug. buotnueckas TtpaHcpopmamus. MeXaHU3Mbl OKHCIEHHUS YIJIEBOJOPOJIOB
MHUKpOOpranuzMamMu. MUKpOOHOEe pa3jokeHHe NecTULUAOB. MeTaboinu3M KCEeHOOMOTHKOB B
OpraHM3Me Y€JI0BEKA, TEIJIOKPOBHBIX, PACTCHHM.

Tema S. Ucnosib30BaHUEe MUKPOOPTaHU3MOB B OMOpeMeIHAIHOHHBIX TEXHOJIOTUsSIX

MukpoOHast  pemenuanusi. MHKpoOOpraHU3Mbl ~ KaK  BaKHEHIIMEe  OWOTEHTHI B
O6uopemenuanuu. TEXHOIOIMH C UCIOJIB30BaHUEM a3POOHBIX U aHaIPOOHBIX MUKPOOPTaHU3MOB.
CopOuroHHO-0MOMOTHYeCKHEe MeTOAbl. VHTEHCHBHBIE METOABl MHUKpPOOHOH peMeaualvy.
Hcnonp3oBaHre MUKPOOHBIX KOHCOPIIMYMOB. MUKpOOHOIOTHYECKHE TTpenapaThl KOMILUIEKCHOTO
neiictBus. [IpuMeHeHe TeXHOIOTHIT MUKPOOHOH peMearalii.

Tema 6. ®utopemeauanus

OO6mue ocHOBbHI (uropeMenuanuu. MexaHusmbl ¢uTopeMearanyi. DOUTOIKCTPAKIUSI
(uroakkymynsumust). Pacrenus-runepakkymMmyiasTopsl. Mcnonab3oBaHue (GUTOIKCTPAKLIUU IS
OUHCTKHA OKpY)KaloIeld cpeabl OT TSDKEIbIX METaNIOB U OPraHMYECKUX 3arpsi3HUTENEH.
durodpuneTparus (pusodunbTpanus, OJacTOMIBTpaLUs) U €€ NPUMEHEHHE JUIsl OYHUCTKH
CTOYHBIX  BOJ  OT  TsDKenbIXx  MeTtauioB.  DuroBonarunmzanus.  Pusopemennanus.
®uronerpananud. Mcnonb30BaHNuEe TPAHCTEHHBIX PACTEHUM NIl OYMCTKH I0YB, TPYHTOBBIX BOJ
OT 3arps3HUTENECH.

Tema 7. buopemennaunus Hepre3arpsA3HEHHbIX CpeJl

[TpoGnema 3arpsi3HEHUs OKpyXkaromiei cpeapl HedThi0 W HedTenpoayktamu. HedTs:
XUMHUYECKHH COCTaB, TOKCHMYHOCTh M OHOJErpanadenbHOCTh OTACIBbHBIX KOMIIOHEHTOB.
[TpenensHO momyctumbie konnenTpanuu (I1JIK) yrineBomopomsoB HedTH 1 METOIBI KOHTPOJS 3a
ux coaepxanueMm. Ilpoueccel camoouumieHus HedTe3arps3HEHHBIX cpel.  Meronabl
BOCCTAHOBJICHHsI He(pTe3arpsA3HEHHBIX TOYBEHHBIX JKOCHCTEM. buopemenmanus Kak OCHOBA
BOCCTAHOBJICHHUS HepTe3arpsi3HEHHBIX MOYB. TEeXHOJOTHH PEKYIbTHBAIMH MTOYB €X Situ u in Situ.
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AxTtuBanms aboOpuUTreHHONW HEMTEOKHUCIAIONEeH MHUKpOhIOpsl HePTE3arpsI3HEHHONW ITOYBBI.
Hcnonb30BaHne MHUKPOOMOIOTHYECKUX TMPErapaToB s JIMKBHIAIMHM He(dTe3arps3HCHHMA.
@®akTophl, BIMSIOIIME HA CKOPOCTh OHOpPA3NIOKEHHS YriieBoaoponoB Hedtu. I[Ipodiembr
HUCITIOJIB30BaHUA 6H0peMCIII/IaL[I/IOHHBIX TEXHOJIOTHuHU 11 OYUCTKHU OT He(i)TSIHbIX 3an513HeHI/II71 B
BOJIHBIX 3KOCHCTEMaX.

Tema 8. buopemennauus armocgepbl

BakrepuanbHblii ra30BbIi (OKHCIUTENbHBIN) GUIBTP. ['pynnupoBKH MUKPOOPTaHU3MOB,
BXOJISIINE B COCTaB 0AaKTEPUAIBHOIO T'a30BOro (uiIbTpa: METAaHOTPO(BI, KapOOKCH100aKTepuH,
BOJIOPOJIHBIE, HUTpUDUIIIPYIOLITUE Oaktepuu, cepobakTepuu, 1uaHo0aKkTepuH,
YTJIEBOJOPOAOKHUCIISIOIME MUKPOOPTaHU3Mbl, OKUCISIOIINE JIETy4ne YIJIEBOAOPOAbl. MeToabl
MHUKPOOHMOJIOTUYECKON OYMCTKH Bo3xayxa. llogbop MHUKpPOOPraHHM3MOB Uil  Pa3ioKeHUs
3arps3HAOMUX BemecTB. buodunprpanus. [Ipunnun aeiictBus 6nodunbTpa. AGCOPOITMOHHO-
OnoxuMHuYeckne MeTonbl. [IpuHIMN QyHKIHOHUpOBaHHS OHOCKpYyOOepoB. buopeakTopsr ¢
OMBIBa€MbIM cjioeM. DUTOTEXHOJIOTHH 111 OUUCTKHU BO3yXa.

Tema 9. buopemennaumsi cpea, 3arpsi3HEHHBIX CTONKHUMM
COeJUHEHHUSIMH, TSKeJbIMUA MeTALJIaMH, PAAMOHYKJIHIaAMH

3arpsi3HEHUE MOYB CTOMKMMHM OPraHMYECKUMU COCIMHEHMSIMHU U TSKEIbIMA METaJUIaMHU.
PannonanpHOE KOMIUIEKCUPOBaHUE METOAOB OYMCTKHU TPYHTOB OT 3arpsi3HeHuil. buonornueckue
METOJIbl OYMCTKH MPOMBIIIIEHHBIX U OBITOBBIX CTOYHBIX BOJA. THIBI COOPYKEHUI U MPOIIECCOB
1o OMOJIOTHYECKOW OYHMCTKE CTOKOB (a’poOHBIE, aHadpoOHBIE M cMemaHHble). COBpEeMEHHBIC

OPraHnv4eCKuMu

METOAbl OUUCTKHU I'PYHTOBBIX BOM. MI/IKpO6I/IOJ'IOFI/IIICCKa$I OYHUCTKA PaUOaKTHBHBIX OTXOO0B.

4.3.1. TIlepeyeHb CeMHHAPCKHMX, IPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT
Ne Ne HaunmenoBanmue TpynoemkocTh OueHovHbie ®opmupyembie
n/H | pasgena CeMHHAPOB, (uac.) cpeacTBa KOMIeTeHIIMH
TeMBbI NPAKTHYECKUX U Bcero M3 nux (MHaUKATOPBI)*
JIa0opaTOPHBIX PadoT 4acoB OpPaKTHYECKast
MOATrO0TOBKA
1 2 3 4 5 6 7
1. | Temal buopemenunanmsi: Konnoksuym MnK-1
OCHOBHBIE ITOHSITHS, 5 Hll{lfic 171:;1.1
NPEeUMYIIEeCTBa, Al s
TIPUHITHITBI ‘
2. | Tema2 3arpsi3HEeHHE Kooksuym MK-1
OKPYKAIOLIEN CPeIb Pegepar UK 1k 1.4
OKOTOKCHKAHTAMH. 2 HAoxrazn TK-3
VlcTouHuKN 3arpsi3HeHUs PR s s
3. | Tema3 MOHUTOpPHUHT Cpel, Komnmoksuym IK-1
[OKAa3aTeIH UX 9 Pedepar UK 1.1
9KOJIOTUYECKOTO Hoxrazn H“K'B
COCTOSIHUSI K 3.
4, | Temad buotnueckas u Konnoksuym MK-1
abuoTHuecKas 9 Pegepar UK 1k 1.4
TpaHchopmanus Hoxnazn HH;{G
9KOIOJTIOTAHTOB K 1.1
5. | Temas Hcnonp3oBanne KomnoxkBrym K-1
MHKPOOPIaHU3MOB B 5 Pedepar AIK k14
OropeMeTHaIHOHHBIX Hoxrazn TK-3
TEXHOJOTHUSIX AR 3.1
6. | Tema 6 duTopeMe A 2 Kosnoksuym MK-1
Pedepar HIIK k1
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Hoxnan K-3
MK s
7. | Tema7 Bropemeauauus Komnnoksuym IK-1
He(Te3arpsA3HEHHBIX 2 Pegepar PR 1.
P Tloxnan K-3
cpen MK pxc s
8. | Tema 8 Komnoxksuym K-1
buopemenuanus 5 Pedepat UK 1 14
aTMocQepsl Hoxnazn IK-3
HﬂK 1K 3.1
9. | Tema9 buopemenuanus cpen, Komnoxsuym nK-1
3arps3HEHHBIX Pedepar K nkc 1.4
CTOMKUMH Hoknaz TK-3
HJIK s
OpraHUYECKUMH 2
COCTUHEHUSIMH,
TSOKEIIBIMHA METAJIJIaMH,
PaIMOHYKIIUIAMU

4.3.2. TlepeyeHb TeM (BOMPOCOB), BBIHOCMMBIX HAa CAMOCTOSITEJIbHOE H3ydeHHe
CTYACHTAMH B PAMKaX caMocTosATebHOM padotsl (CPC)

1. Tema 3aganue Dopmupyemas HIAK
KOMIIeTeH LM
Tema 3. MonuTopuHr cpefi, | U3yuuTs TeopeTHUEeCKU Marepuan Mo [K-1 UK 1
MOKa3aTeln ux BOIIPOCY: «MukpoOunomornyeckas IK-3 UK s
9KOJIOTMYECKOTO COCTOSIHUSI | MHJIMKAIIMS XUMHUYECKOTO 3arpA3HEHUY.
CaMocTosTeNibHAsE padoTa: PaccMOTPETh I1K-1 WK i1
MHUKpPOOHOE pa3joKEeHHE TIeKCa/JeKaHa.
Tema 4. buotuueckas u P P A
Hamucarp  moatamHo — MpoOWCXOASIINE
abnoTndeckas
XUMHYCCKHE peaxkuuu OKHCJICHHS I1K-3 MK i3
TpaHchopmanms
OakTepusiMu TekcazekaHa (B a’dpoOHBIX
9KOIOJTIOTAHTOB
YCIIOBUSIX). VYka3arb (hep™MeHTHI,
KaTaJM3UPYIOIIHNE 3TH PEAKIIHH.
Tema 5. Ucnonb3oBanne | M3yyuth TeOpeTHYECKU MaTepuan 1o IK-1 UK 1
MHUKpPOOPTaHU3MOB B BOIIPOCY: «XapaKkTepucTHKa
OMOpeMeIMAIMOHHBIX METaHOTEHOBY. IIK-3 MK px 3.4
TEXHOJIOTHSIX
M3yuuth TeoOpeTHMUEeCKUN MaTepuan Mo IIK-1 WK i1
Tema 7. buopemenuanus | Bompocy: «HedTs: XxuMuveckuit coctas,
He(Te3arpss3HeHHBIX CpeJl | TOKCHYHOCTh U OHOzerpagabeabHOCTh I1K-3 HIIK k3.4
OTIEIBHBIX KOMIIOHEHTOBY.
N3yunuth TEOpETHUECKUI Marepuan o I1K-1 WK px11
Tema 8. buopemennanus | sonpocy: «XapakTepucTHKa MPOKAPHOT,
aTMocdepsl BXOSIIIUX B COCTaB OaKTEPHAIBHOTO
ra3oBoro (UIbBTpay. I1K-3 WK rr s
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4.4. MeroguuecKkue YyKa3aHWsi 10 OPraHHU3alUM CaMOCTOAATEJbHOI PadoThI
CTY/IeHTOB

CamocTtosTenbHas paboTa CTyJIEHTOB SIBJISIETCS COCTaBHOW 4YacThio y4eOHOTo mporecca u
UMeEeT LEeNbI0 3aKpeIyIeHue W YIIyOJieHHe TONMYYEeHHBIX 3HAHUA M HABBIKOB, IOHCK H
NpUOOpEeTEeHNUE HOBBIX 3HAHMM, a TaKXKe BBINOJHEHUE Y4YeOHBIX 3a/laHui, MOATrOTOBKY K
NPECTOSIINM 3aHATHAM, 3a4€TaM U IK3aMEHaM.

Jns  opraHuszanud caMOCTOATENbHOW paboThl 1Mo aAucuuimiuHe «buopemenuanus»
UCTIONIB3YIOTCS CIIEAYIOINe (hOPMBI CAMOCTOSTEIBHOU yueOHOU PaboTHI:

- PaGota HaJ KOHCIIEKTOM JIEKIIHH.

- [TonOop, n3ydeHue, aHaau3 peKOMEHI0BaHHOW JIUTEPATYPBHI.

- CamocTosTeIbHOE M3Yy4YE€HHE OTAEIbHBIX BOIPOCOB B pPaMKaxX OIpPEIEJICHHBIX TeM, HE
U3JI0KECHHBIX B JICKIUH.

- Hantucanue pedeparos.

- [loaroroBka 10KIa 0B C MpE3eHTALUEH.

- BeimonHenue nucbMeHHBIX PadoT.

- [loaroroBka k 3auery.

Pegpepam — ¢dopma nucbMeHHOH pabOTHI, KOTOPYIO PEKOMEHIYETCsl MPHUMEHSTh IPH
OCBOEHUHU BapUATUBHBIX (MPOGUIBHBIX) IUCHUIUIMH MpodeccuoHanbHoro nukia. [Ipeacrasuser
co00i1 KpaTKoe U3JI0)KEHHUE COAEPIKAHUSI HAYUHBIX TPYIOB, JIUTEPATYPHI 110 ONPECIICHHON TeEME.
O6bem pedepara Mmoxer nocturath 15-20 cTp.; Bpems, OTBOJMMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecaua. IloaroroBka pedepara mnoapasymMeBaeT CaMOCTOSITENIbHOE H3y4eHUe
CTYJCHTOM HECKOJBbKUX JIMTEPATYPHBIX HCTOYHUKOB (y4eOHHUKOB, MOHOTpaduii, Hay4YHBIX
cratei W T.J.) MO ONpeneiaEHHOM TeMme, HE pacCcMaTpUBAEMOW MOAPOOHO Ha JICKIUH,
CUCTeMAaTH3aIMI0 MaTepuaia U KpaTkoe ero usnoxenue. Llenp Hanucanus pedepara — NpuBUTHE
CTYACHTY HaBBIKOB KPAaTKOTO ¥ JIAKOHMYHOTO MPEJCTAaBICHNs COOPAaHHBIX MaTepHaioB U (pakToB
B COOTBETCTBUU C TPEOOBAHUSAMU, MPEIbSIBISIEMBIMU K HAYYHBIM OTYETaM, 0030paM M CTAThSIM.

CrpykTypa pedepara BKIIOYAECT:

- TuTynbHBIN JIUCT.

- Conepxanue.

- Benenue, rae kpatko popMmynupyercs npoOiema, 1eib U 3ajauu pedepara.

- OcHOBHas 4acTh pabOThl COCTOUT U3 HECKOJIBKUX Pa3zesioB, B KOTOPHIX U3J1araeTcs CyTh
TeMbl pedepara.

- 3aKir04YeHue.

- CIMCOK HCTOJIb30BAHHOM TUTEPATYPHI.

[Ipu odopmienun pedepata cieayer MNPUAECPKUBATHCS TEXHUYECKUX TpeOOBaHUH,
MpeIbIBISEMBIX K pedpepaTam U KypcoBBIM paboTaM, HMEIOIIUXCS Ha Kadeape.

Yemuwiii doxknao — 310 coobmenune B TeueHwe 10-15 MuH, B KOTOpPOM CTYIEHT B
JAKOHUYHOM (hopMe JTOJHKEH M3JI0KUTh MaTepuall MO COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsCh
CIIEyIOIIEro TIJIaHA: BBEJIEHHWE, OCHOBHAs 4YacTh, 3akitoueHue. Jlokiax compoBOXKIaeTCs
Ipe3eHTalMel, OTpakarolleld OCHOBHBIE MOJI0KEHUS 110 COOTBETCTBYIOIIEH TeMe, BKIIoYaroIei
HaIISIIHBIE MaTepHalibl (CxXxeMbl, Ta0nuiel, Goto u T.4.). [lo OKOHUaHWW AOKJIama CTYAEHTY
3a/1al0T BOIIPOCHI, KaK MPENoaBaTellb, TaK U CTYACHTHI, HA KOTOPbIE JOKIATYNK JOJHKEH J1aTh
MCUEPITBIBAIOIINE OTBETHI.

Kputepuu onienuBanus pedepara:

- O11eHKa «OTJIMYHO» BBICTABJISETCS] B TOM Ciy4ae, eciu B pedepaTre MOJTHOCThIO pacKphITa
TeMa, MPOAHAIU3HPOBAHO COBPEMEHHOE COCTOSIHME BOIIPOCA, MaTepHall M3JI0KEH JIOTHYHO,
MOCIeI0BAaTENbHO, MPUBEACHO He MeHee 10 nuTepaTypHbIX HCTOYHHMKOB (CpeAau KOTOPBIX
npeoOiagaer Jureparypa 3a mocienHue S5 jer), pedepar odopmIeH B COOTBETCTBHH C
TEXHUYECKUMHU TPEOOBAHHSIMH, MIPEABSIBISIEMBIMU K TAKOTO pojia paboTam.

- O1leHKa «XOpOUIOY» - TeMa PacKpbiTa, MPUBEJEHO JOCTATOUHOE KOJIMYECTBO MaTepuala,
HO TIPU ATOM MaTepual B HEJIOCTaTOYHOW CTENEHH MPOaHAIM3UPOBAaH aBTOPOM, OPOpMIICHHE
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.
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- OueHka «yJIOBJIETBOPUTEIBHO» - TEMA PACKPBITA MOBEPXHOCTHO, MaTepuaja MPUBEAEH
KaK MPOCTast KOHCTATaus (pakToB, HE MPOAHATIM3UPOBAH, B 0(DOPMIICHUN UMEIOTCS TEXHUUECKUE
HEJIOCTaTKU, CIIUCOK JIUTEPATYPhl COIEPKHUT MEHEE 5 HCTOYHHUKOB.

- OLeHKa «HEYIOBJIETBOPUTEIILHO» - TeMa HE PACKpbITa, CKYAHBIH 00bEeM MPHUBEICHHBIX
MaTepHaJIoB.

Yemuoui 0doxknao — 310 coobmenue B Teuenue 10-15 MuH, B KOTOPOM CTYACHT B
JAKOHUYHOM (hopMe TOJDKEH M3JI0KUTh MaTepuall 0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsCh
CIIEAYIOLETO IUIaHA: BBEJCHUE, OCHOBHAs 4acTb, 3aKiroueHHe. JloKIaa COIpOBOXKIAETCS
Ipe3eHTalMel, OTpakarollell OCHOBHBIE MOJIOKEHUS 110 COOTBETCTBYIOLIEH TeMe, BKIIoUaroIei
HarJsiIHbIe MaTepuaibl (CXeMbl, TaOmuIbl, GoTo U T.1.). Ilo OKOHUAaHMM AOKIana CTYASHTY
3aJ]al0T BOIIPOCHI, KaK IPernojiaBaTellb, TaK U CTYAEHThI, HA KOTOPbIE JOKJIAAUUK JOJKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepuu onieHuBaHMs yCTHOTO JJOKJIAa:

- OneHka «OTIMYHO». B /OKIame MONHOCTBIO pAcKphiTa TeMa, MPOAHATHU3UPOBAHO
COBPEMEHHOE COCTOSIHUE BONPOCA; CTYAEHT CBOOOJHO BiaJeeT MaTepuajioM, H3JIaraeT ero
JIOTUYHO, IIOCJIEZOBATENIBHO, JIAKOHUYHO, COOJIO/asi OCHOBHBIE NpaBWIA KYJIbTYpPhl PpEUH.
Jloknaz compoBOXKIAeTCs NMPEe3eHTALUeH, KOTopas OTpa)kaeT OCHOBHBIE IMOJOXKEHMs JIO0KJIAJa,
Ipe3eHTaIHsl COCTAaBICHA IPAaMOTHO € COOMI0ICHNEM O0IuX TpeOOBaHMM, MpaBUiI MPHU(TOBOTO
oopmieHus, nojgauu rpaduyeckoro marepuaina, UMEKTCS CChUIKM Ha IpHBEJIEHHbIE (OTO,
PUCYHKH, CXEMBI U T.II., IPUBOJIUTCS CIIMCOK HCIIOIB30BAaHHOM JnTepaTypsl. [Ipu oOcyxneHun
JIOKJIala CTYIEHT JaeT MCYEepIbIBAIOLINE, APTyMEHTUPOBAHHbIC, KOPPEKTHbIE OTBETHl Ha
BOTIPOCHI.

- Ouenka «xopomo». Tema packpbiTa, IPUBEJCHO JOCTATOYHOE KOJUYECTBO MaTepHuala,
HO TP 5TOM MaTepHall B HEIOCTaTOYHOW CTETIEHU MPOaHaIM3UPOBaH aBTopoM. [IpesenTanus He
B MOJIHOM CTENEHU COOTBETCTBYET 00IMM TpeOoBaHUsAM. OTBETHI CTYJ€HTa HE Ha BCE BOIPOCHI
SIBIISTIOTCSI HCYEPTIBIBAIOIIIMMHU M apTyMEHTHPOBAHHBIMH.

- OueHka «yJIOBJIETBOPUTEIbHO». TeMma packpblTa HE IOJIHO, MaTepuan MPUBEAEH Kak
npocTasi KOHCTaTanus (akToB, HE MPOAHAIM3MPOBAH, CTYACHT IOKAa3bIBAET ITOBEPXHOCTHBIE
3HaHUS. [Ipe3eHTanust YacTUYHO COOTBETCTBYET YCTaHOBJEHHBIM TpeboBanusMm. Ilpu
00CYX/IEHUU JOKJIa/Ja CTYJSHT HE BCEr/ia NaeT NpPaBUJIbHBIC, MCUEPIBIBAIONINE OTBETHI Ha
3aJjaBaeMbl€ BOIIPOCHI.

- OneHka «HEYAOBJIETBOPUTENIBHO». Tema JOKIaJa He pacKphiTa, CKYAHBIH 00beM
NPUBEJICHHBIX MAaTEePHAaJIOB; MPE3CHTAIUS OTCYTCTBYET. [Ipu 0OCYyXIeHHH TOKIIaaa CTYyJeHT He
JlaeT OTBETHI WJIM OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIYCMOTPEHbI YUEOHBIM
TUTAaHOM.

V. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

JUCHUIIJINHBI
a) nmepevyeHb JUTEPATYyPhbI
OCHOBHAasl JINTepaTypa
1. TlpuxmamHas SKOOWOTEXHOJOTHA : Yydeld. mocobue i CTya., oOyd. IO CrHell.
«buotexnonorus» : B 2 1. / A. E. Ky3nenos [u ap.]. — M. : bunom. JIaboparopus 3HaHUH,

2012. -2 T.

2. buonormueckuii KOHTPOJIb OKpyXkaromieil cpeasl. buonnaukanus u OUOTECTUPOBAHUE :
VYueb. mocobue mst ctya. By3os / O. I1. Menexosa [u np.] ; pen.: O. I1. Menexosa, E. 1.
Eroposa. — M. : Akanemus, 2007. — 288 c.

3. DKOJIOTWUYECKH MOHHMTOPUHT HedTerazoBod oTpaciu. DUBHKO-XUMHYECKHE U
Ouosiornyeckue MeToasl : yueo. mocodbue / M. H. Cakconos [u np.] ; UpkyTckuii roc. yH-
T. — Upkyrck : U3a-Bo UT'Y, 2007. — 114 c.

JAOMOJIHUTEILHAS JJUTepaTypa
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1. Herpycor A. U. Muxkpobuonorusi / A. . Herpycos, 1. b. Kotoa. — M. : U3a. nieHTp
«Axagemus», 2006. — 350 c.

2. DKOJIOTHsI MUKPOOPTaHU3MOB : y4eb. st cryn. By3oB. / A. W. Herpycos, E. A. bonu-
Ocmonosckast, B. M. I'opienko u np.; noxa pea. A. . Herpycosa. — M. : 3natenbckuii
neHTp «Akagemusi», 2004. — 272 c.

0) CIHCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK:

Y4eOHO-MeTONUYECKNE MaTepuaibl (JEKUUU-MIPE3CHTAllMd 10 TeMaM JUCIUILIMHBI,
BONPOCHI Ui TOATOTOBKM K KOJUIOKBUYMaM, 33JaHUs JJIS CaMOCTOSTENbHOH paboThl),
pasmeniernbic B DMMOC UT'Y - https://educa.isu.ru.

B) 0a3bI JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. Hayunas Diexrponnas bubanoreka http://www.e-library.ru

2. Nndopmanmonnas cucrtema «EnuHOEe OKHO JOCTyIa K 00pa3oBaTENbHBIM PECypcamM»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec nocryna: https://isu.bibliotech.ru
. OBC «M3narenbctBo «Jlanby». Anpec noctyna: http://e.lanbook.com
. OBC «PykonT». Anpec nocryma: http://rucont.ru
. OBC «Aiibykc». Anpec nocryna: http://ibooks.ru
. OBC «(IOPAMT». Anpec nocryna: https://www.biblio-online.ru/

. http://www.fptl.ru/biblioteka/biotehnologiya.html
. http://www.medbook.net.ru/010512.shtml

10. Coro3 oOpa3oBaTenbHBIX CAUTOB - EcTecTBEHHBIC HAYKH

11. http://tusearch.blogspot.com - [louck 3JIEKTPOHHBIX KHHT, MyOJUKAIUH, 3aKOHOB,
I'OCToB Ha caiiTax Hay4HbIX JIEKTPOHHBIX OMOIHOTEK.

12. Google Scholar —ITorckoBas crcrema 10 Hay4YHOU JIUTEPATYPE.

13. Science Research Portal - Hayuynas mnouckoBas CcHCTeMa, OCYILIECTBIISIOIIA
MOJTHOTEKCTOBBIN TOWCK B KYpHAJIaX MHOTHX KPYITHBIX HAyYHBIX H3IATEIhCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JAOKYMEHTHI B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

O© 003 L

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-1a00paTopHOE 000py10BaHHeE:

Aynutopus Ui TPOBEJNEHUS  3aHATUM  JIGKIIMOHHOrO  Tuma:  o0opynoBaHa
CHelHanu3upoBaHHON (yueOHOH) wmeOenbio Ha 66 MOCAJOYHBIX MECT; TEXHHYECKUMHU
cpeacTBaMu OOydeHHUs, CIIyXKallUMU Ui TpeAcTaBleHUs ydyeOHOW uH(popMauuu O0JbIION
ayauropuu no aucuumiuie «buopemeaunanusy»: npoextop Epson EB-X03, skpan Digis; yueGHo-
HaTJISIHBIMUA TOCOOMSIMU: TIPE3EHTAIMH 110 KaX /10l TeMe MPOrpaMMBl.

Kommnbrotepusiit kiacc (yueOHas ayauTopus) JUis TPYHIOBBIX M HMHIUBUAYaJIbHBIX
KOHCYJIbTAllMM, TEKYyLIEero KOHTPOJS U TPOMEKYTOYHOM aTTecTallud, OpraHU3aluu
CaMOCTOSTENIbHON paboThI: ayAuTOpHUsi 000pyI0BaHA CHEIUATU3UPOBAHHON (yueOHOI) Mebembio
Ha 20 moCaJouYHBIX MECT, JOCKOM MeNoBOi; 00opyaoBaHa TEXHUYECKHUMH CpEACTBAMHU
oOydenus: cucteMHbIi 610k PentiumG850, monurop BenQ G252HDA-1 miT.; cucTeMHBbIi 6510k
Athlon 2 X2 250, morutop BenQ G252HDA - 8 mr.; cucremusiii 6ok PentiumD 3.0GHz,
mouruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mir.; cucremuslit 6ok Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mwr.; cucremusiii 6ok Pentium G3250, monutop Samsung T200 HD — 1 mt,;
cuctemHbIit 6510k Pentium G3250, monutop Samsung T190N — 1 mit.; cuctemusiii 6ok Pentium
G3250, monutop Samsung 740N — 1 mT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTu VHTepHeT u oOecredeHHeM J0cTyla B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

[Tomemenne s XpaHeHHS W NOPO(UIAKTHYECKOTO  OOCIYKMBAaHUS  y4€OHOTO
o0opymoBaHus: ayauTopus 00OpyHOBaHA CHEIMATU3UPOBAHHONW MebOenbio Ha 6 TOCaJOYHBIX


http://www.e-library.ru/
http://window.edu.ru/
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
https://www.biblio-online.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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MecT; HOyTOYK «Asus-K52DRy - 1 mt., HOyTOyk Lenovo G580 — 1 miT.

6.2. IlporpammHoe obecneyeHue:
Kaspersky Endpoint Security ans 6usneca - Ctannaptheiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (Ha 75 omHOBpeMeHHBIX noaKIoueHni) 1 Mactep-komiuiekT (ACT-Maker u
ACT-Converter).

6.3. TexHnyeckue H JIeKTPOHHBIE CPEICTBA:
[Tpe3eHTanmu K JEKIUSAM IO BCEM pasjeiaM M TeMaM JUCHUILINHBI, pa3MEIICHHBIC Ha
oOpazoBarensHoM nopraie UI'Y (educa.isu.ru).

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

Jnst  OCBOGHHWsI — NUCHMIUIMHBI  «buopemenuanus»  NPUMEHSIOTCS  CIENYIOIIne
00pa3oBaTeNbHbIE TEXHOIOTHHU:

- Ungpopmayuonnasn nexyus. Jlekuus — 3T0 CKATO€ M3JIOKEHUE OCHOBHBIX HAyYHBIX
(dakToB, uTO ABNIAETCS 0a30i AN aHAIM3a PACCYKICHHH, OLEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYJEHTOB IpeoOpa3oBbIBaTh YCTHYI0 M INHCbMEHHYIO
UHPOPMALIKIO B BU3YaJIbHYIO (opMy, yTO (POpMUPYET Yy HUX NPOPEeCcCHOHATBHOE MBILIUIEHUE 32
CUYeT CHCTEMAaTH3allMi ¥ BBIJCICHUS HaumbOoyiee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
coJepxaHus oO0ydeHus. 3ajgaya IperojaBaTelis MCIOJIb30BaTh Takue (OpPMBbl HArSAHOCTH,
KOTOpPBIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMH SIBIISIOTCS HOCHUTEIISIMU
uHpopMalnu (CXEMbl, PUCYHKH, CIaWbI-TIPE3EHTAllUU, U T.N.). DTOT BHJ JIEKUUH JydIle
BCETO HMCIOJBh30BATh HA JTalle BBEICHUS CTYACHTOB B HOBBIA pasfiell, TEMY IUCIUILTHHBI.

- Ilpobnemnas nexyus. B otnuune ot conepkaHus MHMOPMALMOHHOW JIEKIUHU, KOTOPOE
npeJularaeTcsl TpernojaBarTeieM B BHJIE HM3BECTHOTO, IOJISKAIICTO JIHMIIb 3alIOMHHAHUIO
Mmarepuaia, Ha MpoOJeMHON JIeKUMHM HOBOE 3HAHME BBOJUTCS KaK HEM3BECTHOE IS
oOyuaromuxcs. [IpoGneMHast JeKuus HaYMHAETCS C BOMPOCOB, C IOCTAHOBKH ITPOOJIEMBI,
KOTOPYI0 B XOJI€ H3JIOKEHHs MaTepuaja HeoOXOAMMO pemuThb. JIeKuus CTpOUTCS TaKuM
0o0pa3oM, 4TO MO3HAHUS OOyyaromlerocs MpHOIMKAIOTCS K IMOMCKOBOM, MCCIEI0BATENIbCKOM
NeSITeTbHOCTH. 371eCh YUYaCTBYIOT MBIIIICHHE OOYYaIoOIIerocsi W ero JHYHOCTHOE OTHOUICHHE
K YCBaWBa€MOMY MaTepHaiy.

- Jlexyusa-6eceoa. Ilpeamonaraet HEMOCPEICTBEHHBI KOHTAKT MpEnojaBaresia ¢
ayautopueil. [IpenmyIiecTBo JeKIuu-0ecelbl COCTOUT B TOM, YTO OHA MO3BOJISET NMPHUBIEKATH
BHUMaHHE CTY/ICHTOB K HanOoJiee BaKHBIM BOTIPOCAM TEMBI, OMPEIEISATh COJICpKAaHHE U TEMII
U3JI0KEHUs1 Y4eOHOro MarepHasa ¢ y4eToM OCOOCHHOCTEN CTY/IEHTOB.

- Konnoxeuymusl — BUIl y4€OHOTO 3aHSTHS, IPOBOJAUMOTO C IENBIO0 TIPOBEPKH M OLICHUBAHHUS
3HaHUHM ydammxcs. KolJoKBHYM MOXXKET NpOBOJUTHCS B (oOpMe WHAMBUIYAIbHOH Oecebl
npernoiaBaTessi Co CTYACHTOM WM KaK MacCOBBIA ompoc. B xoae rpymnmoBoro o0CyKAaeHUs
CTYAEHTBI y4yaTcs BBICKAa3bIBaTh CBOIO TOUKY 3PEHUS 10 ONPEAEICHHOMY BOIPOCY, 3allUINATh
CBO€ MHEHHE, TPUMEHSISI 3HAHUS, TOTydeHHbIE Ha 3aHATHAX 110 TIpeaMeTy. B xo/ie KommokBryma
TaKXKe TNpOBepsAIOTCS pedeparbl, Apyrue NHCbMEHHBbIE pabOThl CTYIEHTOB, MPOBOJUTCS
3aciaylIMBaHUE JT0KJIa/10B.

- Camocmosamenvuas paboma cmyoenmog (cM. 1. 4.4).

- Jlucmanyuonnvie  obpazosamenvHvle  mexHonoeuu.  llox  TUCTaAHIIMOHHBIMU
00pa30BaTeNbHBIMU TEXHOJOTHSIMUA MTOHUMAIOTCSI 00pa3oBaTeIbHbIE TEXHOJIOIUH, Pealn3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMALMOHHO-TEIEKOMMYHHUKAIIMOHHBIX ceTell. [Ipu ocBoeHnn
JTUCHUIUTMHBL «bropeMeauanus» UCIoIb3yIOTCS CIECAYIOINE TEXHOIOTHU:

. KelicoBasg TEXHOJOrus — (opMa JUCTAaHIMOHHOIO OOY4YEeHMs, OCHOBaHHas Ha
NpPEOCTaBICHUH O0ydJarommMcs HH(GOPMAIIMOHHBIX 00pa30BaTENbHBIX pPECYpcOB B BHJE
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CIICIMAIIM3UPOBAHHBIX HA0OPOB y4EOHO-METOAMYECKHX KOMIUICKCOB C HCIIOJIb30BAaHUEM
pa3IMYHBIX BUAOB HOCUTENEH HHPOpMAaLUH (KEHCOoB);

. VUHTCPHET-TEXHOJIOTHSI — CIOCO0 IMCTAaHIMOHHOM mepenayn HHGPOpMALUH,
OCHOBaHHBI Ha WCIIOJNIb30BAHUHM TJIOOANIBHBIX M JIOKAJIBHBIX KOMITBIOTEPHBIX CETEH s
obecrieyeHus J0CTyna 00yJaronMxcs K HHPOPMAMOHHBIM 00pa30BaTeIbHBIM pecypcaM U st
(GopMUpOBaHUS  COBOKYIHOCTH  METOAWYECKUX, OPraHM3alMOHHBIX, TEXHUYECKHX U
IPOrPaMMHBIX CPEJICTB pealn3alliy U YIPaBICHHs yU4eOHBIM IPOIECCOM HE3aBUCHMO OT MECTa
HaxOXJIeHHs ero cyobekToB. Mcnomnb3yercs ObpaszoBarenbHbii mopran UI'Y - educa.isu.ru.

ViIl. OHEHOYHBIE MATEPUAJIBI U1 TEKYHIEI'O KOHTPOJIA U
IMPOMEKYTOYHOM ATTECTAIIUA
B kadecTBe OLICHOYHBIX CPEICTB JUIsl BXOJHOTO KOHTPOJISI OLIEHKH YpPOBHSI 3HAHHMA
CTYJEHTOB HCIONb3yeTcsi cobecenoBanue. B mporecce cobecenoBaHusl OLIEHUBAETCS YPOBEHb
BJIa/IeHUs 0a30BBIMU 3HAHUSMH, YMEHUSIMH, HABbIKAMH, HEOOXOJUMBIMU JIJIsl HaYana o0ydeHus,
ONpeaAcCIsICTCA CTCIICHDb BJIAJICHUA HOBBIM MaTCprajIiOM N0 Hadajla €ro U3y4CHus.
OneHouHBIE MaTepHalIbl TEKYIIEro KOHTpois ¢opMupyroTcs B cooTBercTtBuu ¢ JIHA
YHUBEPCUTETA.
B pamkax nucuurmabl «buopeMeauanusy UCIONb3yIOTCs Clenyromne GopMbl TEKYIIETo
KOHTPOJIS:
- KOJUIOKBHYM;
- pedepar;
- TOKJIaJI;
- MUChbMEHHAas paboTa;
- CUTyallMOHHAs 33/1a4a;
- KOHTPOJIb CAMOCTOSTEIbHOU PabOTHI.
DOH/1 OLIEHOYHBIX CPEJICTB BKIIOYAET:
- TCMAaTHKa U BOIIPOCHI K KOJUNIOKBUYMAaM;
- IepeueHb TeM pedepaToB/JOKIAI0B;
- TCMAaTHKa U MaTCPUAJIbL 3aI[aHI/Iﬁ JJ1s1 BBIITIOJTHEHUA ITUCHBMCHHBIX pa60T;
- 3aJ1aHue ISl CUTYAIlMOHHOH 3a7auu;
- BOIIPOCHI JyIs camocTtosTenbHoro uzydenus (CPC);
- BOIIPOCHI IS 3a4€Ta;
- KPUTEPHUH OLIEHKH 3HAHUM CTYJEHTOB.
HazHauyeHue OlleHOUHBIX CPENICTB: BBIABUTH chpopmupoBaHHOCTh kKommereHiuil [1K-1, TTK-

3 (em. m. 1H1).

Tembl pedepaTos
3arps3HeHne OKpYXKarolleil cpesibl paJuoaKTUBHBIMU 3JIEMEHTAMH.
XapakTepruCcTHKa KaHIIEPOTCHHBIX BEIIECTB, 3arPs3HSIONINX OKPYKAIOIIYIO CPELy.
MenuiuHcKe 0TXO0bI: KiIacCu(UKaIUs, KJIACChl OMAaCHOCTHU, CTIOCOOBI YTHIIN3AIIUH.
dapmareBTHYECKHE OTXOBI KaK aKTyaJlbHas SKOJOTHUYeCKast mpodiiema.
MUKpOOpPraHu3Mbl Kak TeCT-O0BEKTHI  JUIS OLIEHKM TOKCHUYHOCTH XMMHYECKHUX
COECIMHEHU.
Muxkpo6Hast TpaHCPOpMALUs CHHTETHUECKUX TOBEPXHOCTHO-aKTUBHBIX BEILIECTB.
Paznoxenne MUKpoOpraHU3MaMu MOJTUATHIICHTEpedTaIaTa.
MuKpoOHOoIOTHYeCKHEe METO/IbI OUUCTKH JKUPOCOECPIKAIIMX CTOKOB.
AspoOHas u aHa’poOHast MUKPOOHOJIOTHYECKAsl OYMCTKA CTOYHBIX BOJI.
10 MukpoOHasi yTHIIN3aLus TBEPAbIX OBITOBBIX OTXO/IO0B.
11. KomnoctrpoBaHue Kak METO/ MepepadOTKH OPTraHUIECKUX OTXOJIOB.
12. buoaerpanaiysi OTX0I0B LEJUTIOI03HO-0yMaKHOM MPOMBIIIUIEHHOCTH.
13. buogerpanaius NPOMBIIUIEHHBIX, CEIbCKOXO3SUCTBEHHBIX U OBITOBBIX OTXOJOB B

agbrwpnE
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METaHTEHKAaX.

14. BO3MOXHOCTH HCIIOJIb30BaHUS MUKPOOPTAaHU3MOB JJISi OYUCTKH PaJHOAKTUBHBIX
OTXOJIOB.

15. BepmuTpancdopmanus 0TX00B.

16. duropemenuanys MouB, 3arpsI3HEHHBIX TSDKEIBIMH METAJUIAME).

17. IlpumeHeHne pacTeHUH sl OYUCTKU CTOUHBIX BOJ] OT 3arpSA3HEHUH pauOHYKIHIAMH.

18. Mcnonb30BaHre MUKPOBOIOPOCIICH TSI OYUCTKH CTOYHBIX BOJI.

19. Hedrenumampl: XapakKTepUCTHKA, OCHOBHBIE METO/IbI IEPEPAOOTKH.

20. MukpoOHOE pa3ioKeHUE MOJIMapOMATUICCKUX YTIICBOJOPOIOB.

21. Posib MEKPOOPTaHU3MOB B PA3JI0KEHUH MECTULIUAOB B IIOYBAX .

22. Tpanchopmanuu TUTHOLEIUTIOIO3HBIX CyOCTpaTOB TprbaMuy.

23. Postb MEKPOOPTraHU3MOB B TPaHC(OPMALIMU COSAUHEHHUI MBIIIBSIKA.

24. Postb MEKPOOPTaHU3MOB B TPaHC(HOPMAILIUU COSAMHEHHUH PTYTH.

BOIIpOCBI IJISA MOATOTOBKH K KOJVIOKBUYMaM

Tema 1. Euopemeduauuﬂ: OCHOG6HblE NOHAmMUA, npeumyuiecmea, NPUHKUNbL
Onpenenenue noHATus o6uopemenuanus. Mecto Guopemenuanuy B CUCTEME MEPONPUATUH IO
ouncTke cpel. [IpuHIune OnopemMenanyy.

OcHOBHBIE OHMOJIOTHUECKHE areHThl, HCIONb3yeMble B Ouopemenuanuu. [Ipenmymiectsa
HCITOJIb30BAaHU 6I/IOJIOFI/I‘{CCKI/IX AI'CHTOB IIPH OYHCTKEC oxpyxcaromeﬁ CpCabl.

HOIIXOI{I)I, I/ICHOJH)SyeMI)IC B 6H0p€Me[[I/IaLII/II/II 6I/IOCTI/IMyJI$IIII/I$[ nu 61/IoaYTMCHTaIII/I$I. MGTOI[BI ex
Situ u in situ.

OcBoeHne OnopeMeIMallMOHHBIX TEXHOJIOTUH B pa3IMYHbIX CPEIaX.

Tema 2. 3azpaznenue okpyscarouieii cpeovl IKomoxcukanmamu. Ucmounuku
3azpA3HeHun

Knaccudukanmst KceHOOMOTHUKOB.
Kcenobunornueckuit npoduiab GuoreoreHosa.
[TpoMBITIITIEHHBIE U CETbCKOXO035CTBEHHBIE TIPEANIPHUITHS KaK UCTOYHUK 3arps3HEHUSI.
OCHOBHBIE HKOIOJUTIOTAHTHI (3arps3HUTENHN) OKpY’KaroIled cpeabl (BO3yXa, BOJbI, MOYBHI).
JUTMTensHOCTh EPCUCTUPOBAHNS HIKOTOKCUKAHTOB.
3amura pedepaToB (IOKIA + MPE3CHTALINS):
«3arpsi3HeHHEe OKpY Karollel cpeibl pailOaKTUBHBIMH JIEMEHTAMMI».
«XapaKTepuCTUKa KaHIIEPOTCHHBIX BEIIECTB, 3arPS3HSIOIINX OKPYKAIOUIYIO CPEILY».
«MeaUIMHCKUE OTXO/IbI: KilacCU(UKAIIUs, KJIACChl OMTACHOCTH, CIIOCOOB! YTUIIM3ALIUN.
«DapMareBTHUECKUE OTXO/IbI KaK aKTyaJbHast SKOJIOTHIecKast po0iaeMay.

Tema 3. Monumopunez cpeo, nokazamenau ux IK0102U4ecK020 COCMOAHUA
Ornpenenenne T0NyCTUMOTO YPOBHS 3arpsi3HEHU] OJUTIOTAHTAMU Pa3IUYHbIX CPE/l.
buonHnukamus u OuTecTUpOBaHUE 3arPSA3HEHUI.
3amuta pedepara (moknam + mpeseHTanus): «MHUKPOOpPraHU3MBI KaK TeCT-OOBEKTHI IS
OLIEHKHA TOKCUYHOCTH XUMHUUYECKUX COETUHEHUI.

Tema 4. Buomuueckas u abuomuyeckas mpancgopmayus IKONONIIOMAHM 08
AlGuoTtnueckas TpaHchopMalys YKONOJUTIOTAHTOB: (YOTOIH3, TUAPOIN3, OKUCICHHE.
buoakkymyssius.
Buotnueckas tpanchopmarus.
MexaHu3Mbl OKUCIIEHHUS YTIEBOJ0POI0B MUKPOOPTaHHU3MAMH.
MukpoOHOe pa3noKeHUE MECTULIUIOB.
MeTab013M KCeHOOMOTUKOB B OpraHU3ME YeJIOBEKA, TEMJIOKPOBHBIX, PACTEHUM.
3amuTa pedeparoB (TokIaa + Mpe3eHTaIus):
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«MukpobHas TpaHcpopMaIis CHHTETUYECKIX MOBEPXHOCTHO-AKTUBHBIX BEILIECTBY.
«Pa3noxxeHre MUKpOOpPraHu3MaMy MOJIMATHIICHTEpedTaIaTay.

Tema 5. Hcnonv3oeanue MUKDPOOP2AHU3IMOE 6 6uopeme0uauuonnblx mexnHo10cuiax

MuxkpoOHas pemeauanus. MUKpOOpPTaHU3Mbl KaK BayKHEHIIIe OMOreHThl B OMOpeMeTualiu.
TexXHONOrHH ¢ WCIOJIb30BAHUEM a’pOOHBIX M aHAIPOOHBIX MHKpOOpraHu3MoB. COpOIHOHHO-
OHOJOTUYECKIE METO/IBI.

HHTEeHCUBHBIC METOBI MUKPOOHOW peMenuanuu. Mcnons30BaHne MEKPOOHBIX KOHCOPIIMYMOB.
MuxkpoOuonornyeckue npenaparbl KOMILIEKCHOTO I€HCTBUS.

[TprMeHeHrne TEXHOIOTHII MUKPOOHON peMeHaIlHH.

3ammura pedepaToB (IOKJIA + MIPE3CHTALINS):

«MUKpOOHOIOrMYECKHE METO/Ibl OUUCTKH KUPOCOIEPIKALINX CTOKOBY.
«AspoOHas 1 aHa’poOHast MUKPOOHOJIOrHYECKasi OYUCTKA CTOUHBIX BOI.
«MuUKpOOHAas yTUIH3AIHS TBEPBIX OBITOBBIX OTXOJIOBY.

«KomnoctupoBanue kak MeTOJ nepepaboTKH OpPraHUYECKUX OTXOI0BY.
«buoaerpaganust 0TX00B LEII0I03HO-0yMa)KHOM MPOMBIIIIIEHHOCTI Y.
«buoaerpananys NpOMbIIIIICHHbIX, CETbCKOX03SICTBEHHBIX U OBITOBBIX OTXOJIOB B

MCTAHTCHKaAX».

«B03MOXHOCTH HCIIOIBL30BaHUS MHUKPOOPIraHMU3MOB I OYUCTKH PaIHOAKTHBHBIX

OTXOJ0B».

=

o0 s

no

«Bepmurpancdopmariis OTX010B».

Tema 6. Dumopemeouayusn
OO611re OCHOBBI (PUTOPEMEAHALINH.
Mexanusmsl ¢utopemenuanuu. Puroskcrpakius (puroakkymynsauunus). Pacrenus-
TUIEPakKyMynaTopbl. Vcnonp3oBaHne (UTOIKCTpAKIMK JJIi OYHUCTKU OKpYKaIoLIeH
CpEIbl OT TSKENBIX METAJUIOB U OPTraHUYECKUX 3arpsI3HUTENEH.
Ourtodpunerpauusa (pusodunsrpanus, OmacropuibTpanys) U €€ NPUMEHEHHE JUIs
OUYUCTKH CTOYHBIX BOJI OT TSKEIIBIX METAJIIIOB.
duroBonaTHIIN3AIUL.
Pusopemennanus. duronerpaganus.
Hcnonp30BaHWe TPAHCTEHHBIX PACTEHMM MJIi OYMCTKM II0YB, TPYHTOBBIX BOJ OT
3arpsI3HUTEINCH.
3ammra pedeparoB (AOKIaA + Mpe3eHTalNs):

((CDI/ITOpeMSZ[I/IaHI/ISI IMOYB, 3arpsA3HCHHBIX TAXKCIIBIMU METATLTIAMU)).

«IIpumeHeHne pacTeHUH JUIsl OYMCTKH CTOYHBIX BOJ OT 3arpsi3HEHUN paJUOHYKIHIAMI».
«cnonp30BaHNE MUKPOBOAOPOCIIEH JUIsl OUUCTKH CTOYHBIX BOI.

«PacTeHnst — runepakKymMysasTOpbl TOKCUYHBIX COEIUHEHUI.

Tema 7. Buopemeduayun nepme3zazpaznennvix cpeo
[IpoGnema 3arpsi3HeHuUst OKpyXkaromei cpeabl HedThio U HedrempomykTamu. Hedrb:
XUMHUYECKHH COCTaB, TOKCUYHOCTh U OMOAErpaaadeIbHOCTh OTAEIbHBIX KOMIIOHEHTOB.
[IpenensHo pomyctumble koHueHTpauuu (1K) yrmeBomoponoB HedTH U METOJBI
KOHTPOJIS 32 UX COZIEPIKAaHHEM.
[Ipomeccsl camoouniieHrust HeTe3arpsI3HEHHBIX CPe.
MeTozabl BOCCTaHOBIICHUS He(pTe3arps3HEHHBIX MOYBEHHBIX dKocucTeM. buopemennarus
KaK OCHOBAa BOCCTAHOBJICHUS He(pTe3arpsi3HEHHBIX MTOYB.
TexHosorMM peKyJAbTUBAIMKA TOYB €X Situ u in Situ. AxTuBanusi aObOPUTECHHOM
Hedreokucnsronein  Mukpodaopbl  HedTe3arps3HeHHOW mouBHL.  Mcmosb3oBaHue
MHUKPOOHMOJIOTHYECKUX MPETapaToB sl TUKBUAAMHN He(Te3arpsa3HEHU.
@DaKTOpBbI, BAUSIOIINE HA CKOPOCTh ONOPA3I0KEHUS YIIIEBOIOPOIOB HEPTH.
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6. IIpoOnmembl WCTHONB30BaHUS OHOPEMEIMAIMOHHBIX TEXHOJOTHHA JUIS OYHUCTKH OT
HE(TSAHBIX 3arPSI3HCHHUIA B BOAHBIX SKOCHCTEMAX.
3ammura pedepaToB (IOKIAT + MPE3CHTALINS):

«Hedrenurampl: XxapakTeprCTHKA, OCHOBHBIE METOIBI IEPEPAOOTKIY.

«MUKpOOHOE pa3ioKEeHUE MTOIHMAPOMATHYECKIX YTIIIEBOIOPOJIOBY.

~

Tema 8. buopemeouayus ammocgheput

1. BakrepuanbHBIN Ta30BbIH (OKHUCIUTEIBHBIN) QUIBTP.

2. T'pynnupoBKM MHKPOOPIaHHW3MOB, BXOJSIIME B COCTaB OaKTEPUAIBHOTO Ta30BOT0O
¢mibTpa: MeraHOTpPOo(Bl, KapOOKCHAOOAKTEPHH, BOAOPOAHbBIC, HUTpUPULIUpPYIOIINE
OakTepuu, cepobakTepuu, UaHOO0aKTepUH, YIJI€BOJOPOAOKUCISIONTIE
MHUKPOOPTaHU3MBbI, OKHCIISIOIINE JIETYYHE YTIIEBOAOPOIbI.

3. Meroabpl MHKPOOHMOJIOTHYECKOW OUYMCTKUA Bo3ayxa. [lombop MUKpOOpPraHusMoB mJis

Pa3I0KEHUs 3arPSA3HAIONINX BEIECTB.

buodunbrpanus. [Ipunnumn nefictBus OnopuabTpa.

AOGCOpOIIMOHHO-OMOXUMUYECKIE METOIBI.

[Tpuntun GyHKUIMOHUPOBaHUS OUOCKPYOOEPOB.

BropeakTopsl C OMBIBAEMBIM CIIOEM.

OUTOTEXHOJOTHH JJIsI OYMCTKH BO3IyXa.

N gk

Tema 9. Buopemeduayusn cpeo, 3a2pA3IHEHHBIX CIOUKUMU OP2AHUYECKUMU
COCOUHEHUAMU, MANCETBIMU MEMAINAMU, PAOUOHYKIUOAMU
1. 3arps3HeHue nMo4B CTOMKUMHU OPraHUYECKUMH COCTUHEHUSAMU U TSKEIbIMU METAJJIAMU.
PanmonanbHOE KOMIUIEKCHPOBAHHE METOAOB OYMCTKH IPYHTOB OT 3arps3HEHUH.
3. buonornyeckne MeTOAbl OYUCTKU MPOMBIIUIEHHBIX M OBITOBBIX CTOYHBIX BOJ. THIIBI
COOPYKEHHM U MPOLECCOB MO OMOJOTUYECKON OYUCTKE CTOKOB (a3poOHBIE, aHAIPOOHBIE
Y CMEIIIAaHHBIE).

N

4. CoBpeMeHHbIE METO/Ibl OYMCTKH T'PYHTOBBIX BO/I.
5. Mukpobuonoruueckast O4YMCcTKa paAMOAKTUBHBIX OTXO/I0B.
6. 3ammra pedepaToB (HOKIAL + MPE3CHTAINSA):

«Pop MUKPOOpPraHU3MOB B Pa3I0KEHUHU IIECTULIUJOB B II0YBAX).
«Tpanchopmanyy JTUTHOLEIUTIOJIO3HBIX CyOCTpaTOB IpUOAMI».

«Poabp MUKpOOpPraHU3MOB B TpaHC(HOPMALIUU COESIMHEHUM MBIIIbSIKA.
«PoJsib MUKPOOPIraHu3MOB B TpaHC(HOpPMALMK COSAUHEHUI PTYTHY.

Ouyenounvle mamepuanvl 011 RPOMEHCYMOUHOU AmMmecmayuu 6 ghopme 3auema.

dopma MPOMEXKYTOUHON arTecTanuu — 3a4eT B (opme cobecemoBaHus, MPHU OICHKE
OTBETa YYHUTHIBACTCS IOATOTOBJICHHBIC CTYJCHTOM pedepar, JOKIA W MPE3CHTAIUS 10
n30paHHON TeMe, yuacThe B KOJUIOKBUYMaX, BBIITOJIIHEHHE CaMOCTOSATENbHON paboTel. OC 3TO0Tr0
TUTIA JIOJDKHBI BBISIBJISITH  CTETIICHH OCBOCHHS TCOPETHYSCKHMX 3HAHWM Kak 0a3y s
dbopMUPOBaHUS  KOMIETCHIIMA, yYMEHHUS WX TPUMEHSATh B CHUTYallUsAX, MOACITUPYIOIINX
po(heCCHOHATIBHYIO  JIeATEIBbHOCTh, a Takke C(HOPMHPOBAHHOCTh 3asBICHHBIX B 1. 3
komnerennuii: ITK-1, TTK-3.

IIpuMepHBIii CIUCOK BONPOCOB K 3a4eTy

1. Ompenenenne moHATHS Ouopemenuanus. Mecto OuopeMenuanuu B CHUCTEME
MEpONpHUATHIA MO OuYUCTKe cpen. lIpuHIMIBI W TpeumyliecTBa OHOpeMeIUaIiH.
OcCHOBHBIE OMOJIOTHMYECKHE areHThl, HCIIOJIb3yEMbIE B OMOpEMEINaIIH.

2. Tlomxompl, ucmonb3yemble B OuopeMenuanuu: OUOCTUMYJSAIMS W OHOayrMEHTAIHs.
Mertonp! ex Situ u in situ.

3. Knaccudukamuss kceHoOmotukoB. Kcenobuornueckuii mpoduns  OuOTeoreHosa.
[TpoMblIIITIEHHBIE U CEIBCKOXO3SHCTBEHHbIE NMPEANPUATHS KaK MCTOYHHMK 3arpsi3HEHMS.
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18.

19.

20.

21.

22.
23.
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OCHOBHBIE JKOMOJITIOTAHTHI (3arpsi3HUTEN) OKPYXKAIOIICH cpeabl (BO3ayxa, BOJBI,
TTOYBHI).

Onpenenenue OOMYCTUMOTO YPOBHS 3arps3HEHMs] MOJUIIOTAHTAMHU PA3IMYHBIX CpE.
buonnaukaius 1 OUTECTHPOBAHUE 3aTPSA3HCHUM.

AbGuotuueckas TpaHchopMalrs SKONOJUTIOTAHTOB: (OTOIH3, TUAPOIIN3, OKUCICHHE.
buoakkymyssus.

buoTtnueckas TpaHcopmarus. MexaHu3mbl OKHUCJICHUS yIJIEBOIOPOOB
MUKPOOPTaHU3MAaMHU.

MuxkpoOHoe pa3ioxKeHHe MeCTUIUI0B.

MeTtab01mu3M KCeHOOMOTHKOB B OPraHU3Me YEIIOBEKa, TETNIOKPOBHBIX, PACTEHUH.
MuxkpoOHast pemenuanusi. MUKpOOpPraHU3Mbl KaK  BaKHeWIIMe OWOTEHTHl B
OuopeMeualuu.

TexHonOrMM ¢ HCIONB30BAHHEM ad3pOOHBIX W aHA’POOHBIX MHUKPOOPTaHU3MOB.
CopO1roHHO-0HOIOTHYeCKHe METO Ibl. IHTEHCHUBHBIC METO/IbI MUKPOOHOH peMeIHaIIiH.
Hcnonp3oBaHWe MHMKPOOHBIX KOHCOPIUYMOB. MUKpPOOMOJIIOTUYECKUE MpenapaTsl
KOMIUIEKCHOTO JEHCTBUS.

[IprMeHeHne TEXHOIOT Wi MUKPOOHOI peMearaliuu.

duropeMennanus. MexaHu3MEI dbuTOpEeMETNAIIHH. DUTOIKCTPAKLIHS
(puTOaKKYMYNISALUIINS). Pacrenus-runepakkymysisTOphl. Hcnonns3oBanue
(UTOIKCTPAKIIMM JUISI OYUCTKA OKPYXKAIOIIEH CpeAbl OT TSKENIBIX METAIOB |
OpraHUYEeCKUX 3arps3HUTEIICH. dutopunabTpanms (pu3odunpTpanys,

OmacropmibTpanusi) W €€ TPUMEHEHHE /IS OYHCTKH CTOYHBIX BOJ OT TSDKEJBIX
MmetaiioB. duroBosatunuzanusa. Pusopemenuanusa. duronerpaganus. Mcnonb3zoBanue
TPaHCTEHHBIX PACTEHU ISl OYMCTKH [10YB, FPYHTOBBIX BOJ| OT 3arpsi3HUTENEH.
buopemenuanus Hedre3arps3HeHHBIX cpel. IIpobinema 3arpsi3HeHHsI OKpy’Karomien
cpenpl HedThIO M HedTenmpoaykTtamu. HedTh: Xumudeckuit cocTtaB, TOKCHYHOCTH U
OuozmerpagabeNbHOCTh  OTHENBHBIX ~ KOMIIOHEHTOB.  llpexensHO — jomycTumbie
koHueHTpauuu (I1JIK) yrineBonopoioB HeTH 1 METOIbI KOHTPOJIS 32 UX COJIEPIKAHUEM.
[Tporneccrl camoouuiieHus: HeTe3arps3HEHHBIX Cpel.

MeTto1b1 BOCCTaHOBJIEHUS HEPTE3arpsI3HEHHBIX TOUYBEHHBIX 3KocucTeM. buopemenunarus
KaKk OCHOBAa BOCCTAHOBJIEHUSI He(Te3arps3HEHHBIX IMOYB. TEeXHOJOTMH pPEeKyJIbTHBALUU
nouB €x Situ u in Situ. AxrtuBanus aOOPUICHHOW HEPTECOKUCISIOUICH MUKPOQIOPHI
He(dTe3arpsa3HEeHHON TTOYBHI.

Hcnonb3oBanue MHUKPOOHOJIOTHYECKUX [pernapaToB JUIs JMKBUAALUH
HedresarpssHeHn. PaKTOPHI, BIUSIONINE HA CKOPOCTh OMOPA3JI0KEHNS YTIEBOIOPOIOB
HEPTH.

[IpoGneMbl uCHONB30BaHUSA OWOPEMEIMAIIMOHHBIX TEXHOJOTHIM Ui OYHUCTKH OT
HE(TSIHBIX 3arpsA3HEHHH B BOJIHBIX KOCHCTEMAX.

buopemenuanus armocdepbl. bakrepuanbHbii Ta30BbId  (OKHCIUTENbHBIN) (GUIBTP.
['pynnupoBKH MHKpPOOPraHU3MOB, BXOJSIIME B COCTaB OaKTEpUaJIbHOTO Ta30BOTO
¢unbTpa: MeTaHoTpodsl, KapOOKCHUIOOAKTEPHH, BOJOPOAHbBIE, HUTPUPHUIHMPYIOIINE
Oakrepuu, cepoOakTepuu, MaHo0aKkTepu, YIJIEBOIOPOAOKHCIAIONINE
MHUKPOOPTIaHU3MBI, OKHCIISIFOIINE JIETYYHE YIIIEBOIOPOIBL.

MeTtoabpl MHUKpOOHMOJOTMYECKOW OYHMCTKH Bo3ayxa. [lombop MHUKpPOOpPraHHW3MOB IS
pa3joXKeHUsl  3arps3HsAoluX  BemecTB. buodunerpanms. Ilpunoun — nedcTBus
6uopmibTpa. AS6COpOLIMOHHO-OMOXUMHUYECKHEe MeTobl. [IpuHIMN (QYHKIMOHUPOBAHUS
O61ockpy00epoB. buopeakTopsl C OMBIBAEMbBIM CIIOEM.

@UTOTEXHOIOTMH ISl OYUCTKH BO3IyXa.

bruopemenuanus cpen, 3arps3HEHHBIX CTOMKMMHU OPIaHMYECKUMHU COCAVHCHUIMM,
TSDKEJIBIMU METaJlJIaMH, PaJUOHYKINAaMU. PanoHanibHOE KOMIUIEKCUPOBAHUE METOJI0B
OUYUCTKH I'PYHTOB OT 3arpsi3HCHUM.
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24. buonorn4yeckue METO/bl OYUCTKU NPOMBILIUIEHHBIX U OBITOBBIX CTOUYHBIX BOA. THIIBI
COOPY>KEHHH U MPOLECCOB MO OMOIOTHYECKOM OYMCTKE CTOKOB (a3poOHBIE, aHapOOHBIE
Y CMEIIaHHBIE).

25. CoBpeMeHHBIE METO/IbI OUMCTKU TPYHTOBBIX BOJI.

26. Mukpo6uosiornyeckas OYMCTKa paJiOAKTUBHBIX OTXO/0B.

Pazpabdorunxu:
C‘-) — npodeccop 1. M. Ctom

(monmmuce)
ﬂ,&_—_? noreHT O. . Barupna

(moamuce)
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