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l. Leanb 1 320294 TUCHUILIMHBI

He.ﬂb: IIO3HAKOMUTH CTy,IIeHTOB C COBpeMCHHBIM COCTOAAHHUEM BOHpOCOB HUCIIOJIB30BAHUSA
OMOJIOTMYECKUX areHTOB A pEeMEIuaIldyd 3arpsA3HCHHBIX CyOCTpaToB, C OCHOBHBIMH
noaxoJgamMu, HpI/IMeHSIeMLIMI/I B 61/10peMe111/1au1/H/1.

3agaun:

- W3YYCHHE  TCOPETHMYECKUX  OCHOB  OHWOpeMenuanum,
MeTabo0JIM3Ma aHTPOIIOT€HHBIX TOKCUKAHTOB B JKUBBIX OpraHU3Max;

- 3HAKOMCTBO C 6I/IOpeMeI[I/IaI_II/IOHHBIMI/I TEXHOJIOTUAMU, HpI/IMeHSIGMBIMI/I B
pa3IMYHBIX Cpeaax;

- (hopMUpOBaHHE KOMIIETEHIIUH, COOTBETCTBYIOIIUX YPOBHIO IMOATOTOBKH
OakajaBpOB JIJIsI HAYYHO-HUCCIEA0BATEIbCKON eITEIbHOCTH.

MPOLIECCOB

II. MECTO JUCHUIIZIMHBI B CTPYKTYPE OIIOII BO
2.1. Yuebnas aucuumnuda b1.B.12 «buopemenuanus» oTHOCUTCS K 4acTH, GOPMUPYEMOit
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUH.
2.2. Jlns w3y4deHUs AaHHOW y4eOHOW AMCUMIUIMHBI HEOOXOMUMBI 3HAHHSA, YMEHHS U

HaBbIKK, (OpMUpYEeMble  NPEIIIECTBYIOUUMHU  JUCHHUIUIMHAMHU:  «MuKpoOuomorus u
BUPYCOJIOTHSI», «DOU3NOIOTHS 171 OMOXUMUS MHUKPOOPraHU3MOB, «DKoJIoTHs
MHUKpOOpranu3mMoB», «OOmas u HeopraHuyeckas XuMmus», «OpraHudeckas XUMHUSI,
«boranuka.

2.3. IlepeueHp mocneAyOMMX y4eOHBIX AUCHUIUINH, Ul KOTOPBIX HEOOXOIUMbI 3HAHMS,
YMEHHUSI U HaBBIKH, (OpMHpYEeMbIe TaHHON ydeOHOH aucuuruimHou: «buosTnkay, «bonpmioi
IPaKTUKYM 110 npoduiaro», BeinoaHenue BKP.

I11. TPEBOBAHUS K PE3YJIbTATAM OCBOEHMUSA
JUCHUIIJIINHBI

[Tporiecc oOCBOEHHUS UCHMIUIMHBI HampaBieH Ha (OPMHUPOBAHUME KOMIETEHIMH B
cootBercTBUU ¢ ®I'OC BO u OIl BO no manHomy HampasieHuto noarotoBku 06.03.01
«buonorusy», npopuie «MUKPOOHOIOTU»:

[TIK-1: CnocobeH wucronb30BaTh 0a30Bbleé TEOPETHUYECKHWE 3HAHUSA O pa3HOOOpa3uu
MHUKPOOPIaHU3MOB, HUX CTPOCHHH, (U3HOIOrUH, MeTaboyu3Me, TEHETHKE, CHCTEeMaTHKe,
0COOEHHOCTSIX PACIpPOCTPAHEHUsI B PA3IMYHBIX Cpelax OOWTaHUs, POJIM B DKOCHCTEMAX W
6uocdepe npu permeHny NpopUIbHBIX HAYYHO-UCCIIEA0BATENBCKUX 3a/1a4.

[1K-3: cnocobeH wucCMnonb30BaTh 3HAHUS 00 OCHOBaX MHMKPOOHOW OMOTEXHOJIOTHUH,
CEJIEKLIMOHHOW pabOThl M T€HETUYECKOI0 KOHCTPYHMPOBAHHUS MUKPOOPTraHU3MOB, HEOOXOAUMBIX
A1 peIICHHA TPOMBINIICHHBIX, CeHBCKOXOSﬂﬁCTBeHHBIX, MEOUIIMHCKUX MW JSKOJIOI'MYCCKUX
npooieMm.

HepequL NJJAHHPYEMBIX PE3yJbTaTOB Oﬁy‘-leHI/Iﬂ Mo AMCHUIIJINHE, COOTHECCHHBIX C
HHAUKATOPaAMH JOCTUKCHUS KOMIIeTEeHII i

Komnerennus NHaukaTopbl KOMIETEeHIHI Pe3yabTarhl 00yueHust
TIK-1 HIK rx 1. 3HaTh: BaXXHEWINIME TPYIIBI MHKPOOPTaHU3MOB-
CrocoOCH  MCIOJIb30BaTh | Mcmonb3yeT 3HAHUS 0 | IECTPYKTOPOB, MEPCIIEKTUBHBIX JUTST
63.3OBBIC 3HAHUA [0) pa3H006pagl/IH MHUKPOOPIraHU3MOB, HCITIOJIB30BAaHHUA B 6I/IOpeMeZ[I/IaI_[I/IOHHLIX
pazHooOpazuu X CTpoeHHH, duzmonorny, | TEXHOIOTHAX;  MEXaHH3MBI MeTab0IH3UPOBAHHUS
MHKPOOPraHU3MOB, 150, MHKPOOpraHu3MaMu OCHOBHBIX TpyIII
MeTabonus3me, TCHETHUKE,

CTpoeHUH,  (DU3HONOTHH, AKOTOJUTIOTAHTOB;, MEXaHU3Mbl BIUSHHS (PaKTOPOB
MeTabonusMe, — reHernke, | ChoToMATHKE, SKOIOrMM - JUIA | ooy Ha MUKPOOPTaHU3MbI-IeCTPYKTOPHI,
CHCTEMATHKE, peiieHus  NPOUIBHBIX  HAYYHO- | \jexaHU3MbI CAMOOYMIICHHS MPHPOIHBIX CPEX OT
0COOCHHOCTSIX HCCIEA0BATEIBCKUX U | 3arps3HATENICH  3a  c4eT  (PyHKIIMOHUPOBAHUS
pactpocTpaHeHUs B | IPOM3BOJCTBEHHBIX 3a71a4. a0opUreHHOH MUKPOQIOPEHI.
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Pa3IHYHBIX cpenax
oOuTanus, ponu B
JKoCcHCTeMax W Owmochepe
NIPY PEIIeHUH MPOGUITLHBIX
HaY4HO-

UCCIIETIOBATENBbCKUX 3a/1ad.

YMeTh: UCTONB30BaTh TCOPETUUECCKUE 3HAHUS IS
OpraHm3ali OMOPEeMEIUAIIMOHHBIX MEPOIPHUSTHIA
C IS JIMKBUIAITNN MTOCIIECTBHI
AHTPOIIOI€HHBIX 3arPA3HEHUIN OKPYKaOUIEH Cpepbl.
Bnagets: TepMHUHOJOTHEW, HCHOJB3YEMOH B
OmopeMeTuaITiy.

HJIK nkc 1.2
METOJHUYCCKHEC

pa3paboTku
HAYYHOTO

ITpumensier
MIOAXOABI

MIPOBECHUS
9KCIEPUMEHTA.

JUIS

3HaTh: OCHOBHbBIC METOJUYECKHUEC MMOAXOMBI,
HCIIOJIb3YEMBIC B 6H0peMe):[I/IaHI/II/IZ 6I/IOCTI/IMyJ'I$lIII/I$I
u 6HoaereHTau1/m, TEXHOJOT'UHU OYUCTKHU €X SitU u
in situ.

VYMeTh: UCIOJIF30BaTh HA IMPAKTUKE METOJUYCCKUEC
IIPUCMBI aHp06I/IpOBaHI/IH OTACJIIBbHBIX 3BCHLCB
TEXHOJIOTHYECKON IIETIH, KaK B JTJaOOpaTOPHBIX, TaK
U ITOJICBBIX yCJ'IOBI/IHX.

BJI&I[GTL: HpI/IH]_[I/Il'[aMI/I METOA0B HCCJIICOAOBAHU,
HCIIOJIb3YEMBIX B 6HopeMem/IauHI/I

HJIK x5
PaGoraer co
METOINYECKOM
pedepupyet
COCTaBIISICT
aHaJIMTUYEeCKUEe 0030PHI.

CHenHaIbHON
JIUTEPATYPOH,
Hay4yHbIE  TPYIBI,
Hay4YHbIC

3HaTh: OCHOBHBIC MPUHIUIBI HWHPOPMAIMOHHO-
TIOMCKOBBIX CHCTEM, IPHEMbI pabOThl C HAyYHOH H
METOAMYECKOH JUTEPATYPHI B obnmactu
OmopeMeTuaIvm.

YMeTh: OCYIIECTBISATh MOUCK HAYYHOH JIUTEPaTyphI
0 TEeMe MHCCIeNOBaHMsA, €€  pedepHpoBaHHUE,
nusjaaraTtb u KPHUTUYCCKHU AHAJIN3UPOBATH
MOJTy4aeMyto HH(POPMAITHIO.

Brnanerp: HaBbIKaMHM HamucaHus ¥ oQopMIIeHUs
pedepaToB, MOATOTOBKH JIOKJIA0B U MaTe€pUaoB K
NPE3SHTANUSIM 110 ONPE/ICIICHHBIM TEMaM.

TIK-3
crocobeH
3HAHHUS
MUKPOOHOM
OHMOTEXHOJIOIHH,
CENIEKIIMOHHON paboThl H
TE€HETHYECKOTO
KOHCTPYHPOBaHUS
MHUKPOOPTaHU3MOB,
HEOOXOINMBIX s
pELICHHsT TPOMBIIUICHHBIX,
CEJIbCKOXO3SIMCTBEHHBIX,
MEUIIATHCKHX u
JKOJIOTHYECKUX MTPOOIIEM

HCIIOJIb30BATh
00 OCHOBax

MK nics.1
HCHOHBSyeT TCOPECTUICCKUC

3HaHAS O MUKPOOHOJIOTHUECKUX
Mpoueccax, OCHOBHBIX CBOMCTBax
LITAMMOB-IIPOAYLIEHTOB,
MEPCIEKTUBHBIX
OMOTEXHOJIOTHH.

JUIS

3HaTh: oOmMEe MEXaHW3Mbl  OHOpEMeIUAllNY;
MHUKpPOOHOJIOTMYECKUE TPOIECChl, JIeKallue B
OCHOBE OMopeMeTuaIMOHHBIX TEXHOJIOTUH
BOCCTAHOBJICHHSI OKPY’KAIOIICH CPEJIbI.

YMerTs: HCIIOJIb30BATh 3HAHUS 0
MHKPOOHOJIOTMYECKUX TPOIIECCcax sl pa3padoTKH
OropeMeIMaIlnOHHBIX TEXHOIOTHIA.

Bmagers:  uHbopmam@ed 0  COBpPEMEHHOM
COCTOSIHUM  BOIIPOCOB  Pa3pabOTKH TEXHOJIOTHt
ouopemeauaIiu, ee npodieMax u MepcreKTUBax.

HJIK 1k 3.2
[Tpumensier METOANYECKHE
noaxXoabl JJIsd IIOMCKa, BBIACIICHHUA
u otbopa MIEPCIIEKTUBHBIX
LITaMMOB MHUKPOOPTraHU3MOB,
MIPOAYKTOB ux
KHU3HCACATCIBHOCTH.

3HaTh:
JUISL  TIOWCKA,
IITAMMOB
OpPraHMYECKUX
MHKPOOPTaHU3MOB,
HEOPraHMYECKUE COCIUHEHHUS.

YMeTh: pa3pabaThiBaTh OOIIYH) CTPATETHIO MOHMCKA
MHKPOOPTAaHU3MOB, oOJtamarormmx
CHEIU(PUIHOCTHIO 110 OTHOIICHUIO K KOHKPETHBIM
3arpsi3HAIONIMM  BEIECTBAM, WX BBIJICICHUS U3
cyOCTpaToB, MOABEPTHYTHIX  «XPOHUYECKOMY)
3arps3HEHHMIO, OTOOpa IITAaMMOB, 00JaIalONIUX
BBICOKOH JIECTPYKTUBHOM aKTUBHOCTHIO.

Brnaners: MIPUHIIATIAMHT METOJIOB
MHUKPOOHONIOTMYECKOTO  aHaluuM3a ¥ HM30JISAIUU
MHKPOOPTAaHU3MOB C OIPEAeNIEHHON CyOCcTpaTHOMN
cnenru(UIHOCTEIO.

METOJMYECKUE TIOIXOJbI, HCIIOIb3yeMbIe
BBIJICNICHAST W OTOOpa aKTUBHBIX
MHUKPOOPTraHU3MOB-JECTPYKTOPOB
3arps3HUTENEH u
TpaHCHOPMHPYIOIINX




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

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

®opMa NPOMeKYTOUYHOM aTTecCTALIMU: 3a4ET.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE€ II0 TéMaM, C YKasaHMEM BHUI0B y‘leﬁHle 3aHSATHII U OTBEJEHHOI0 Ha HHX

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 TPYJOEMKOCTh ycneBaemMocTu/
2 o (B acax) dopma
(5] o
o g NPOMEKYTOYHOM
5z KoHnrtakTHas paboTa npemnogaBaress ¢ =
) 2 arrecTanuu
) 00yJaronuMucs =
@ 2w ) (mo cemecTpam)
= & =
o = R
o < = s S M
5 Z 2 £| Jlekuus | Cevmnap/ KoncyabTanus 58
g = zE IIpakTHYecKkoe, g g_
5 S el JaGoparopHoe S =
o = = E 3aHsITHE/ O =
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. buopemenunamusi: OCHOBHBIE TOHSITHSA, 7 6 5 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. MOHHUTOPUHT cpe€ MOKazareian Hx
p pe, 7 7 2 2 - 3 Pedepar
JKOJIOTHYECKOTO COCTOSHHUS
Jokmnan
4 | Tema 4. buornueckas 51 abuoTuyeckas 7 7 2 2 3 Konnoksuym
TparcopMaIys SKOMOJTIOTAHTOB Pedepar




Joxmnan
ITucemennas pabota

Tema 5. MHcnonp3oBaHue MHUKPOOPTaHH3MOB 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
CuryarnmonHas
3aja4a

Tewma 8. buopemenuanus armochepbl

3 KommokBuym

Tema 9. BI/IOpeMe,Z[I/IaI_[I/IH cpea, 3arpsA3HCHHBIX
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 pasznena, Tembl N Cpoxun  |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 paznena, Tembl BILL CAMOCTOSTENLHOM DABOTLL Cpoxu | TpymoeMKoCTh CH eIICTBO obecrieyeHue
A p BBIMOJTHEHUSI (4ac.) p CaMOCTOSITEITEHOM pabOTHI
[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnoksuywm ([Ipuxnanunas

UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM Pedepar [9KOOHOTEXHOIOTHS yued.
JUTEPATYPBL. Jlokuan nocobue s cTynd., o0yd. 1o
Hammcats pedepar o o1HOH U3 MPEATI0KEHHBIX TEM: crien]. «buoTexHONIOTHS» : B 2
«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 «MenunuHCKHAE OTXOABI: KITAacCH(UKAIMs, KIAcChl OMAcHOCTH,| 5 Heo. 3 MH(OPMAIIOHHO-CITPABOYHBIE

TOKCUKAHTaMH.

W cTouHMKY 3arps3HEHUs

CIOCOOBI YTUITU3AIHI.

«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 paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI

[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnoksuym [bronorudeckuii KOHTPOJIb
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKIMH ¥ PEKOMCHIYeMOM 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 OKpYKaIOLIIei 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.
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
IlonroroBka K TNPaKTUYECKOMY 3aHATHIO (KOJUIOKBUYMY) C KostokBuym |Jlekunu-npesentanuu (QUOC
UCIIOJIb30BAHWEM  KOHCIIGKTa  JIEKIMM M PEKOMEHIyeMOM 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 IO TEMe pedepara i Mpe3eHTAIHIO.
CamocTosiTenbHAsT paboTa: pacCMOTPETh MHUKPOOHOE pPasIoKeHHUE
rekcajekana. HamumcaTe MO3TamHO NPOUCXOISIINE XUMUYECKUE
peaKknuy OKWCICHUS OaKTepusMH TeKcalekaHa (B a’dpOOHBIX
ycIoBUAX). YKa3aTh (DepPMEHTHI, KATATH3UPYIOIINE 3TH PEaKIIHH.
IlonroroBka K TNPaKTUYECKOMY 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 aHa’pOOHAsT MUKPOOHOIOTHYECKas! OYMCTKA 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, CEIbCKOXO3UCTBEHHBIX U Jlexmuu-ipezentaun (DMOC
OBITOBBIX OTXOJOB 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: «XapakTEPHCTHKA METAHOTCHOBY.
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CamocTosTeapHas pa60Ta 06yqalouu/1xca

Y‘Ie6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . 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 MoYB, 3arPSI3HEHHBIX TSKEIBIMU METAIIIAMI). Kosuoksuy T. / A. E. Ky3nenos [u np.]. —
«[IlpuMeHeHne pacTeHWHd IS OYHACTKH CTOYHBIX BOA  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
Hanmcats pedepat mo omHOH U3 MPEIIOKEHHBIX TEM: OHMOJIOTHUECKHE  METOJIBI
«Hedrenmamer: XapaKTEPUCTHKA, OCHOBHBIC METO/IBI yueb. mocobme / M. H.
nepepaboTKu». CakcoHoB [u Ap.] ; UpkyTckuii
«MukpoOHOE pa3oKeHUE MOTUAPOMATUIECKHIX YTIIEBOIOPOIOBY. roc. yH-T. — Upkytck : U3a-Bo
IToAroToBUTHL JOKIA IO TeMe pedepaTa U IMPE3CHTALMIO. KosnnoxkBuy™m |y VY, 2007. - 114 c.
CuryanmonHass 3amada: B Mae mpousomen pa3nuB HedTH 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.]. —
CaMOCTOsTETbHOE HM3YYCHHE TEOPETHYSCKOTO MarepHaia IIo 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| HaszBanue paznena, TeMbl . Cpoku  |TpymoeMKocTh Ouerouroe obecrieueHne
Bux camocrosTenpHOii paboThl BBITIOJIHEH U (4ac.) CPEACTBO CaMOCTOSITETLHOU PabOTHI
IlonroroBka K TNPaKTUYECKOMY 3aHATHIO (KOJJIOKBUYMY) C Jlexuuu-npezentanun (QUOC
UCIIOJIb30BAHWEM  KOHCIICKTa  JICKIMM M PEKOMEHIyeMO Komoksuy UT'VY - https://educa.isu.ru)
7 Tema 8. buopemenuauusi|aureparypsl. 16 Hen. 3 " basbr JaHHBIX,
aTMocdepsl CamocrosiTeIbHOE H3y4EeHHE TEOpPeTHYEeCKOro Marepuaiga 110 UH()OPMAIIOHHO-CIIPABOYHBIE
BOIIPOCY: «XapakTepHCTHKA MPOKAPUOT, BXOAAIIMX B COCTaB Y TIOUCKOBEIE CHCTEMEI - CM. II.
0OaKTepHaIbHOTO Ta30BOTO (PUIBTPaY. V. B.
[oaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C [puknanHas
UCIIOJIb30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYyeMOM 9KOOMOTEXHOIOTHS yued.
JUTEPATYPHL. nocobue g cTyAd., o0yd. 1o
Tema 9. buopemennanus Hamucats pedepar 1o o1HOH U3 MPEATI0KEHHBIX TEM: cren. «buoTexHomorus» : B 2
cpen, 3arpASHCHHBIX| «Pojp MUKPOOPraHU3MOB B Pa3JI0KEHHUH TIECTULMAOB B HOYBAXY. Kommoxsy |™ / A. E. Ky3neuos [u ap.]. —
CTOMKHMH «TpanchopManiuy TUTHOLEIUTIOIO3HBIX CyOCTPATOB IpUOAMI. M M. bunom. JlaGopaTopus
7 OpraHHn4YeCKUMU «Ponb  MHKpOOpPraHu3MOB B  TpaHChOpManuu coeauHeHuit| 17 Hen. 3 Pedepar 3HaHui, 2012. -2 1.
COEIMHEHUSIMH, MBIIBSIKAY. 5 Toknax ﬂeKHI/II/I-Hpe3eHTaI_II/I.I/I (BUOC
TSOKENBIMA ~ METANUIAMH, if[POHB MHKPOOPIaHU3MOB B TpaHC(HOPMALIUK COSAMHEHUI PTYTH. I];IF V - https://educa.isu.ru)
TOTOBUTbH JIOKJIA]] IT0 TEM Ta W TPE3CHTAIHIO. bI HHBIX
PAHOHYITHAAMA R AORILTO TENE pefepara tTpesTaie I/IflbepMaLlI/IOHHO-CHpaﬂBa(l)‘IHBIe’
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 Cogepxxanmne yueOHOro MmarepuaJjia

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

Omnpenenenue noHATHs buopemenuaius. Mecro OnopeMeaual B CHCTEME MEPOIPHUITHIA
no ouuctke cpen. [lpunmunel Ouopemenwanuu. OCHOBHBICE OWOJIOTMYECKUE AarceHTHI,
UCHoNib3yeMble B Ouopemenuanuu. [IpeumyiecTBa HCHOIb30BAaHUS OHOJIOTMYECKUX areHTOB
OpH  OYHUCTKE OKpyXarmed cpensl. [lomxonsl, wucHoimb3yemble B  OHOpeMeTuaIliy:
ouoctuMyIIAIKs U OrnoayrMeHTaiust. Metosl X Situ u in situ. OcBoenne GHOpeMeTnaMOHHBIX
TEXHOJIOTHHU B PAa3IMUHBIX CpCaax.

Tema 2. 3arpsizHeHHe OKpYXKawuieil cpeabl JIKOTOKCMKAHTaMU. MCTOYHMKH
3arpsA3HeHHs

Knaccudpukanus  kceHoOmorukoB.  KceHoOmormueckuid  mpodwib  OHOTEoIeHO03a.
[TpoMblIITIEHHbIE M CEJIbCKOXO3SIICTBEHHBIE MPEINPUATUS KaK MCTOYHUK 3arps3HEHus.
OcHOBHbBIE SKONOJUTIOTAHTHI (3arpsA3HUTENN) OKpYyKarolled cpenbl (BO3ayxa, BOJbI, IOYBBI).
JUINTeNnbHOCTh IEPCUCTUPOBAHUS HIKOTOKCUKAHTOB.

Tema 3. MOHUTOPHUHT cpefl, MOKA3aTeJIH HX IKOJOTHYECKOT0 COCTOSTHUS

Omnpeznenenne JOMYCTUMOTO YPOBHS 3arps3HEHHs TOJUIIOTAHTAMHU Pa3IUYHBIX Cpe.
buonHmuKanuss U OUTECTUPOBAHME 3arpsA3HCHHNA. MOHHUTOPUHT: METOABI U 3KOHOMUYECKHE
3aTparsbl.

Tema 4. Buoruyeckas u abnoruveckasi TpaHcpopmanusi IKONONIIOTAHTOB

AbGuoTnueckass TpaHC(OpMAIUS HKOMOJUTIOTAHTOB: (POTONM3, THAPOIMU3, OKHUCIECHHE.
buoakkymynsauug. buotnueckas TtpaHcpopmamus. MeXaHU3Mbl OKHCIEHHUS YIJIEBOJOPOJIOB
MHUKpOOpranuzMamMu. MUKpoOHOe pa3jokeHHe NecTULUAOB. MeTabonu3M KCEeHOOMOTHKOB B
OpraHM3Me 4€JI0BEKA, TEIJIOKPOBHBIX, PACTCHHM.

Tema S. Ucnosib30BaHUEe MUKPOOPTaHU3MOB B OMOpeMeIHAIHOHHBIX TEXHOJIOTUsSIX

MukpoOHast  pemenuanusi. MHKpoOOpraHU3Mbl ~ KaK  BaKHEHIIMEe  OWOTEHTHI B
Oouopemenuanuu. TEXHOIOIMH C UCIOJIB30BaHUEM adpPOOHBIX U aHaIPOOHBIX MUKPOOPTaHU3MOB.
CopOuroHHO-0MONMOTHYeCKHe MeTo/bl. MHTEHCHUBHBIE METOABl MHUKPOOHON peMeaualuu.
Hcnonp3oBaHre MUKPOOHBIX KOHCOPIIMYMOB. MUKpOOHOIOTHYECKHE TTpenapaThl KOMILUIEKCHOTO
neiictBus. [IpumMeHeHe TEXHOIOTHIT MUKPOOHON peMeraliiH.

Tema 6. ®utopemeauanus

OO6mue ocHOBBHI (uropeMenuanuu. MexaHusmbl ¢uTopeMearanuu. DOUTOIKCTPAKIUSI
(uroakkymynsumust). Pacrenus-runepakkymMmyiasTopsl. Mcnonab3oBaHue (GUTOIKCTPAKLIUU IS
OUHCTKHA OKpYKaloIeld cpeabl OT TKENbIX METAJIOB W 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 3arpsA3HUTENEH.

Tema 7. buopemennaunus Hepre3arpsA3HEHHbIX CpeJl

[IpoGnema 3arpsi3HEHUs OKpyXkaromiei cpeabl HedThio U HedrempoaykTamu. Hedrb:
XUMHUYECKHH COCTaB, TOKCHMYHOCTh M OHOJErpanadenbHOCTh OTACIBbHBIX KOMIIOHEHTOB.
[TpenenpHo momyctumble konneHnTpanuu (I1JIK) yrineBomoponoB HedTH u METOIBI KOHTPOJS 3a
ux coaepxanueMm. Ilpoueccel camoouumieHus HedTe3arps3HEHHBIX cpel.  Meronabl
BOCCTAHOBJICHHsI He(pTe3arpsA3HEHHBIX TOYBEHHBIX JKOCHCTEM. buopemenmanus Kak OCHOBA
BOCCTAHOBJICHHUS HepTe3arpsI3HEHHBIX MOYB. TEeXHOIOTHH PEKYIbTHBAIMH MTOYB €X Situ u in Situ.
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AxTtuBanms aboOpuUTreHHONW HEMTEOKHUCIAIONEeH MHUKpOhIOpsl HePTE3arpsI3HEHHONW ITOYBBI.
Hcnonp30Banne MHUKPOOMOJIOTHYECKUX TMPErapaTroB js JIMKBHIAIMHU He(Te3arps3HeHHN.
@®akTophl, BIMSIOIIME HA CKOPOCTh OHOpPA3NIOKEHHS YriieBoaoponoB Hedtu. I[Ipodiembr
HUCITIOJIB30BaHUA 6I/IOPCM€I[I/IaLII/IOHHBIX TEXHOJIOTUH JJ11 OYUCTKU OT He(i)TSIHBIX 33,I‘p$I3H€HHﬁ B
BOJIHBIX 3KOCHCTEMaX.

Tema 8. buopemennauusi armocgepnbl

BakrepuanbHblii ra30BbIi (OKHCIUTENbHBIN) GUIBTP. ['pynnupoBKH MUKPOOPTaHU3MOB,
BXOJISLINE B COCTaB 0AKTEPUAIBHOIO T'a30BOr0 (UIbTpa: METAHOTPO(DBI, KAPOOKCUAOOAKTEPUH,
BOJIOPOJIHBIE, HUTpUDUIIIPYIOLITUE Oaktepuu, cepobakTepuu, 1uaHo0aKkTepuH,
YTJIEBOJOPOAOKHUCIISIOIINE MUKPOOPTaHU3MbI, OKUCISIOIINE JIETy4ue YIJIeBOAOPOAbl. MeToabl
MHUKPOOHMOJIOTUYECKON OYMCTKH Bo3xayxa. llogbop MHUKpPOOPraHHM3MOB Uil  Pa3ioKeHUs
3arps3HAOMUX BemecTB. buodunbrpanus. [Ipunnun aeiictBus 6nodunbTpa. AGCOPOIIMOHHO-
OnoxuMHuYecKkne MeTonbl. [IpuHIMI QYHKIHMOHUPOBaHUsS OHOCKPyOOepoB. buopeakTopsl ¢
OMBIBa€MbIM cjioeM. DUTOTEXHOJIOTHH 111 OUUCTKHU BO3yXa.

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

3arpsi3HEHUE MOYB CTOMKMMHM OPraHMYECKUMHU COCIMHEHUSIMU U TSHKEIBIMU METaJJIaMU.
PannonanpHOE KOMIUIEKCUPOBaHUE METOAOB OYMCTKHU TPYHTOB OT 3arpsi3HeHuil. buonornueckue
METO/Ibl OUMCTKH MPOMBIIIIEHHBIX U OBITOBBIX CTOYHBIX BOJ. THIIBI COOPYXEHHUIl M MPOILIECCOB
1o OMOJIOTHYECKOW OYHMCTKE CTOKOB (a’poOHBIE, aHadpoOHbIE M cMmemaHHble). CoOBpeMEHHbBIE
METOJIbl OYUCTKH IPYHTOBBIX BOJ. MUKpOOHOIOrHYecKas OUMCTKA PAIMOAKTUBHBIX OTXO/IOB.

OPraHnv4e¢CKuMHu

4.3.1. IlepeyeHb ceMHUHAPCKHX, IPAKTHYECKUX 3aHATHI M J1a00PaTOPHBIX padoT
Ne Ne HaumeHnoBanue TpynoemkocTh OueHouHble DopmupyemMble
n/H | pa3genaaun CeMHHApPOB, (uac.) cpeacTBa KOMIETeHIHH
TeMbI NPAKTHYECKUX U Bcero N3 Hux (MHaUKATOPBI)*
J1260pPaTOPHBLIX PpadoT 4acoB NpaKTHYeCKast
HOAT0TOBKA
1 2 3 4 5 6 7
1. | Temal KonmokBuym IK-1
buopemenuarnus: Zﬂz nK 11
OCHOBHEIC TTIOHSTHS, IK pc1.2
2 HﬂK 1IK1.3
MIPEUMYIIECTBA, TK-3
TIPUHITATIBI WK 131
HﬂK IIK 3.2
2. Tema 2 3an$I3HeHI/Ie Komnoksuym IIK-1
OKPYKAIOLIEN Cpeib 9 Pegepar UK k1.2
IKOTOKCUKAHTAMH. Hoxnan MK x5
HcTouHnKN 3arpsa3HEHHs
3. | Tema3 MOHHTOPHHT cpef, Ko}imoxBHyM Hl'l[;(‘-l
HOKAa3aTeN UX cepar K i 1.1
3KOJIOTHIECKOTO 2 Alowraz PAK 1.2
HﬂK IIK1.3
COCTOSIHHS
4. | Tema 4 KommoxkBuym nIK-1
BuoTtnueckas u Pegepar UK ik 1.1
abuoTHyeckas Hoxnan AJIK 1.2
Tpanchopmarus 2 PIK .
patchopMall MK-3
SKOMNOJIIIOTAHTOB WK 11
Hﬂ[{ lIK 3.2
5. | Tema$s Hcnonb3oBanue 2 KoiutoxkBuym IIK-1
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MHKPOOPTaHHU3MOB B Pegepar HJIK 1k 1.1
OropeMeTnaIHOHHBIX Hoknan Zglli K12
1IK1.3
TEXHOJIOTHIX K3
HﬂK 1K 3.1
HﬂK 1IK 3.2
6. | Tema 6 Komnoxksuym K-1
Pedepar HIK px 1.1
duropemeuaIys 2 Hoxnan HJIK ke 1.2
HﬂK 1IK1.3
7. | Tema7 Komnnoksuym K-1
Pedepar UK 1k 1.1
buopemenunanus Joknan HJIK ke 1.2
HedTe3arpsI3HeHHBIX 2 HJIK k1 5
cpen IK-3
HﬂK IIK 3.1
HﬂK IIK 3.2
8. | Tema8 Komnoxksuym IK-1
Pedepar HIK px 1.1
Buopemeuanus Hoxnan ALK i 1.2
2 HIK nxis
aTMochepsl MK-3
HJIK k5.1
HJIK k5.2
9. | Tema9 buopemenuanus cpen, Konnoxsuym IIK-1
3arps3HEHHBIX Pedepar HIK nxc 1.4
CTOMKUMHU Hlowran MK ..
HﬂK 1IK1.3
OpraHUYECKUMH 2 MK-3
COCTMHCHUSIMU, K p13.1
TSOKEJIBIMHA METaJIaMU, UK 132
PaIMOHYKJIHIAMH

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CTYA€HTAMH B PAMKax caMocTosATebHOi padotsl (CPC)

1 Tema 3aganue Dopmupyemas HIAK
KOMIIETEHIIUS
Tema 3. MonuTopuHr cpefi, | I3yuuTh TEOpeTHUEeCKUN Marepuanl 10 I1K-1 K rx 1.
[IOKAa3aTeNId UX BOIIPOCY: «Muxkpoburonoruueckast HJIK ks 3
SKOJIOTUYECKOr0 COCTOSIHUS | MHJIMKAIUSI XUMHUYECKOTO 3arpsi3HEHUSD).
CamocrosiTenbHast paboTa: paccMOTPEThH I1K-1 WK k12
MHKPOOHOE pa3joKeHHe TeKcaJeKaHa. UK
Tema 4. Buotnyeckas u P P a K k1.5
Hamucarp  moatamHo — MpOUCXOASIINE
abuoTHuyecKas
XUMHYECKHUE peakuumn OKHCJIEHUS I1K-3 UK x5
TpaHcpopmarus
OakTepusMU TekcajiekaHa (B a’pOOHBIX
JKOIOJUTIOTAHTOB
YCIIOBUSIX). VYka3arb (dhep™MeHTHI,
KaTaJU3UPYIONINE ITH PEAKIIHH.
M3yunth TEOpeTUUECKUM MaTepuand IIo I1K-1 HIIK
Tema 5. Ucnons3oBanue v P p IK 11xc 1.2
BOIIPOCY: «XapakTepucTuKa HIIK k13
MHUKpPOOPTaHU3MOB B
OuopemMeIuaMOHHBIX METAHOTEHOB.
peniean TK-3 HJIK 5.
TEXHOJIOTHSX
M3yuuts TeopeTHUECKUN MaTepuan Mo IIK-1 HIK k1.2
Tewma 7. buopemenuanus o
Bonpocy: «HedTh: xumuueckuii cocras, HIK k13
He(Te3arps3HEHHBIX CPE
TOKCHYHOCTh M OHMOJerpanaberbHOCTh WK rx 13
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OTJCIbHBIX KOMIIOHCHTOBY.
HN3yunts TEOpETHUECKHMI MaTepual o IIK-1 HIK i 1.2

Tema 8. buopemennanus | sonpocy: «XapakTepucTHKa IPOKAPHOT, UK ig13
aTMocdepsl BXOIIIIMX B COCTaB OaKTEPUATBHOTO WK rx 13
ra3oBoOro (hUIBTpay. I1K-3 WK i3

4.4. MeToan4yeckune yKa3aHMsl M0 OPraHU3aIlUU CAMOCTOSITEIbHON PadOThI CTYIEeHTOB

CamocTtosTenpHas padoTa CTyJIECHTOB SIBJISICTCS COCTAaBHOW YacThiO y4eOHOTO mpolecca
UMeeT LENbI0 3aKperyieHue U yriayOJeHHe TMOJy4YeHHBIX 3HAHUM U HaBBIKOB, IMOHWCK U
IPUOOPETEHUE HOBBIX 3HAHMM, a TaKXKe BBIIOJHEHUE YYEOHBIX 3aJaHui, MOATOTOBKY K
MPEJICTOSIIIIUM 3aHATHUSM, 3a4eTaM U dK3aMEeHaM.

Jlis  opraHu3anud  caMOCTOSTENbHOW paboThl 1Mo AucuuiuinHe «buopemenuanus
UCIOJIB3YIOTCS Clieqyromne (OpMbI CAMOCTOSTEIbHOM YueOHOM paboThI:

- PaboTa Haj KOHCIIEKTOM JICKIIUH.

- [TonGop, nzydenue, aHanu3 peKOMEHIOBaHHOU JIUTEPATYPHI.

- CaMocCTOsITEIbHOE M3YYCHHE OTAEIBHBIX BOIPOCOB B paMKax OINPEACNICHHBIX TEM, HE
U3TI0’KEHHBIX B JICKIIUH.

- Hartucanue pedeparos.

- [TonroToBka JOKJIa/10B C IPE3EHTALEH.

- BeinonHenue nucbMeHHbIX padoT.

- [TonroroBka k 3a4ery.

Pegpepam — ¢dopma nucbMeHHOH palOOTHI, KOTOPYK PEKOMEHIYeTCsl MPUMEHATh IpH
OCBOEHUU BapUaTUBHBIX (MpOoUIbHBIX) IUCHUIUIMH NpodeccuoHanbHoro nukia. [Ipeacrasuser
co0OM KpaTKoe M3JIOKEHHUE COJIepKaHUs HAyYHBIX TPYJOB, IUTEPATYPHI 1O ONPEACIICHHON TEME.
O6bem pedepara Moxer nocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Henenb 10 Mecsna. IloarotoBka pedepara mojapa3yMeBaeT CaMOCTOSTENbHOE H3Y4YEeHUE
CTYZICHTOM HECKOJIbKHX JINTEPAaTypHBIX MCTOYHHKOB (y4eOHHWKOB, MOHOTpaduii, Hay4IHBIX
cTarel M T.A.) IO ONpeNeNéHHOW Teme, HE paccMaTpUBaeMol MOAPOOHO Ha JEKIHH,
CHCTEMaTH3aIMI0 MaTepralia M KpaTkoe ero usioxenue. llenp Hanucanus pedepara — mpuBUTHE
CTYACHTY HaBBIKOB KPAaTKOT0 M JJAKOHUYHOT'O MPEJCTaBICHNUS COOPaHHBIX MaTepHalioB U (pakToB
B COOTBETCTBHH C TPEOOBAHMIMH, IPEABIBISEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JUCT.

- Coneprkanue.

- Brenenue, rre kpatko popmynupyercs npobdiiema, 1elb U 3a1a4u pedepara.

- OcHOBHas 4acTh pabOThl COCTOMT M3 HECKOJBKUX PA3/IeNIOB, B KOTOPIX U3JIaraeTcs CyTh
TeMbI pedepara.

- 3aKJIr04YeHHE.

- CIIMCOK MCIOTTb30BAHHOM JIUTEPATYPHI.

[Ipu odopmnenun pedepara crieayeT NPUAEPKUBATHCS TEXHUYECKHX TpeOOBaHMIA,
NpeIbABISEMBIX K pedpepaTaM U KypcOBBIM paboTaM, UMEIOIIMXCs Ha Kadeape.

Yemuoui 0oxknao — 310 coobmenue B TeueHue 10-15 MHH, B KOTOPOM CTYACHT B
JAKOHUYHOH (hopMe TOIHKEH M3JI0KUTh MaTepral TI0 COOTBETCTBYIOLIEH TEMe, TPUACPKUBASCH
CIIEAYIOIIEero TIJlaHa: BBEJCHHE, OCHOBHAs YacTb, 3akitoueHue. Jlokimang compoBOXIaeTcs
Ipe3eHTaIMel, OTpaKaloIIel OCHOBHBIE TTOJIOKEHUS 10 COOTBETCTBYIOIIEH TeMe, BKIIIOYArOIIEH
HarJsiiHble MaTepuaibl (CXeMbl, TaOuuipl, Goto U T.1.). Ilo OKOHUaHMM JOKIana CTYAEHTY
3aJ]af0T BOIPOCHI, KaK IMPEIroiaBaTellb, TaK M CTYACHTHI, Ha KOTOPBIC JOKIJIAIUUK JOJDKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepuu ouenuanus pedepara:

- OLeHKa «OTIMYHOY BBICTABIIACTCS B TOM Cllydyae, eclii B pedepare MOJTHOCTHIO PACKphITa
TeMa, MPOAHATU3MPOBAHO COBPEMEHHOE COCTOSIHME BOIIPOCA, MaTepHall H3JI0KEH JIOTHYHO,
IIOCJIEI0BATENbHO, MPUBEACHO HE MeHee 10 nuTepaTypHBIX HCTOYHUKOB (Cpeau KOTOPBIX
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npeobnagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepar odopMieH B COOTBETCTBUU C
TEXHHUYECKUMHU TPEOOBAHHSIMHU, IPEIBSIBISIEMBIMU K TAKOTO pojia paboTam.

- OneHka «XOpoIIo» - TeMa PacKpbhITa, MPUBEJICHO JOCTATOYHOE KOJUYECTBO MaTepHala,
HO MPHU 3TOM MaTepUal B HEJOCTATOYHOW CTENEHU MPOAHATU3UPOBAH aBTOPOM, O(opmIleHUE
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHMSIM.

- OneHka «yJ0BJIETBOPUTEIBHO» - T€Ma PacKpbITa MOBEPXHOCTHO, MaTepHUall MPUBEIICH
KaK MpocTas KOHCTaTalus (akToB, HE MPOaHAIM3UPOBaH, B 0)OPMIICHUH UMEIOTCSI TEXHUYECKUE
HEJIOCTATKH, CIIUCOK JIMTEPATYPhI COJIEPKUT MEHEE 5 NCTOUHHKOB.

- OneHka «HEYJIOBJIETBOPHUTEIBHO» - TeéMa HE PaCKpbITa, CKYIHBIH 00beM IPHUBEICHHBIX
MaTepHUaoB.

Yemuoiti 0oxnao — 310 coobmenune B TedeHue 10-15 MUH, B KOTOPOM CTYICHT B
JAKOHUYHOU (popMe MOIHKEH M3II0KUTh MaTepHall MO COOTBETCTBYIOMICH TeMe, MPUACPKHUBASICH
CIIEyIOIIETO TJIaHA: BBEJICHHE, OCHOBHAs 4YacTh, 3akitoueHue. JloKiaa CcompoBOXKIAeTCs
IIPE3EHTALNEH, OTPAXKAIOLIEH OCHOBHBIE IOJIOKEHHS [0 COOTBETCTBYIOLIEN TEME, BKIFOYAKOLIEH
HarJsiHbIe MaTepuanbl (cxembl, Ta0nuimbl, Goto U T.4.). [lo OKOHUaHWU [HOKJIana CTYACHTY
3a/IaI0T BOIIPOCHI, KaK IMpernojaBaTelib, TaK U CTYJEHTHI, HA KOTOPbIE MOKIAIYUK TOJDKEH J1aTh
HCYEPITBIBAIOIINE OTBETHI.

Kputepuu orieHMBaHUs YCTHOTO IOKJIA/A!

- OrneHka «OTIMYHO». B JIOKIane NOJHOCTBIO pacKphiTa TeMa, IPOAHAIM3UPOBAHO
COBPEMEHHOE COCTOSTHUE BOMPOCA; CTYAEHT CBOOOJHO BJAJCET MAaTE€pUajOM, H3JIaraeT ero
JIOTUYHO, TIOCJEIOBATENbHO, JIAKOHUYHO, COONIOas OCHOBHBIE MpaBHJIa KYJIbTYPbl pPEUH.
Jloxmaa compoBOXKAACTCS MPE3CHTALUEH, KOTOpask OTpPakaeT OCHOBHBIC IMOJIOKEHMS JTOKJaja,
MIPE3CHTAIUs COCTaBJIeHA TPAaMOTHO ¢ COOJIIOICHHEM OOIIMX TPeOOBaHMIA, TpaBUI MIPU(TOBOTO
oopMIICHHS, TIOJIa4l TPaPUIECKOro MaTepuaia, MMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJUTCS CIUCOK MCIOIB30BaHHOM nuTepatyphl. [Ipu obcyxaeHun
JOKJaga CTYACHT JlaeT HWCYEPIBIBAIOIINE, apTyMEHTHUPOBAHHbBIE, KOPPEKTHBIC OTBETHI Ha
BOTIPOCHI.

- Onenka «xopoio». Tema packpeiTa, TPUBEACHO AOCTATOYHOE KOJMYECTBO MaTepuaa,
HO MPHU ATOM MaTepual B HEAOCTATOYHOW CTENEeHU poaHaIU3upoBaH aBTopoM. [Ipe3enTanus He
B TIOJIHOM CTEMEHU COOTBETCTBYET OOIIMM TpeOoBaHUsAM. OTBETHI CTYJEHTa HE Ha BCE BOMPOCHI
SBIISIOTCS UCYEPIBIBAIOIIMMH U apTYMEHTUPOBAHHBIMHU.

- OneHka «yIOBJIETBOPUTENBHO». TeMa pacKpbiTa HE MOJIHO, MaTepuan MPHUBEACH Kak
nmpocTasi KOHcTatanus (akToB, HE MPOAHAIM3HPOBAH, CTYACHT IOKAa3bIBAE€T IMOBEPXHOCTHHIC
3HAHHUS. [Ipe3eHTanust 4YacTUYHO COOTBETCTBYET YCTaHOBIEHHBIM TpeboBaHusM. [lpu
00CYXJICHUHU JIOKJaJga CTYACHT HE BCerja JaeT MNpaBWIbHBIC, HCUEPIBIBAIONINE OTBETHI Ha
3a/1aBaeMble BOIIPOCHI.

- OmeHka «HEYJIOBIECTBOPUTENBHO». Tema JoKiIana He pacKpbiTa, CKYAHBIM O0BEM
MPUBEICHHBIX MaTEpUaJoOB; Mpe3eHTalns OTCYTCTBYeT. [Ipu oOCyKIeHNH NOKIaaa CTYICHT He
JTA€T OTBETHI UM OHM HE COOTBETCTBYIOT 33JIaHHBIM BOIIPOCAM.

4.5. IlpumepHasi TeMAaTUKA KYPCOBbIX PadoT (MPOEKTOB): HE MPEAYCMOTPEHBI YICOHBIM
TJIAHOM.

V. YYEBHO-METOAUYECKOE U THOOPMALIMOHHOE OBECIIEYEHHUE
JAUCHOUIIJINHbI
a) mepeveHb JUTepaTypbl
OCHOBHAasl JIMTepaTrypa
1. Tlpuknannas »KkoOuOTEeXHONOTHS : Yy4yeO. mocobue It CTyd., OOyd. IO CHell.
«buotexnomnorusy» : B 2 1./ A. E. Ky3nenos [u 1p.]. — M. : bunowm. JIaboparopust 3HaHHIH,
2012. -2 1.
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2. buonormyeckuii KOHTPOJb OKpYXaromen cpenbl. buonmnaukanus u OMOTECTUPOBAHUE :
VY4eb. mocobue mns cryn. By3oB / O. I1. Menexosa [u ap.] ; pen.: O. I1. Menexoga, E. U.
Eroposa. — M. : Akanemusi, 2007. — 288 c.

3. DKOoJOru4yeckuii MOHUTOPHHT HedTerazoBoil orpacian. DHU3HKO-XMMUYECKHE U
Oouosornueckure MeTo bl : yueb. mocodue / M. H. Cakconos [u ap.] ; UpkyTckuii roc. yH-
T. — Upkyrck : U3n-Bo UI'Y, 2007. — 114 c.

JAOMOJIHUTEIbHAS JTUTepaTypa

1. Herpycos A. 1. Mukpobuomnorus / A. . Herpycos, 1. b. KoroBa. — M. : U3x. uentp
«Axagemusy, 2006. — 350 c.

2. DKOJOrus MUKPOOPTaHM3MOB : yuel. Ui crynd. By30B. / A. . Herpycos, E. A. bonu-
Ocmorosckas, B. M. I'opaenko u np.; nox pen. A. M. HerpycoBa. — M. : U3natenbckuii
HeHTp «Akaaemus», 2004. — 272 c.

0) CIHUCOK ABTOPCKUX METOAMYECKHX Pa3padoToK:

Y4eOHO-MeTOIMYeCKHe MaTepHalibl (JIEKIMHU-TIPE3CHTAIlMA 110 TEeMaM JIHCLUIUIAHBL,
BONPOCHl U TMOATOTOBKH K KOJUIOKBUYMaM, 3aJaHUsl JJs CaMOCTOSITeNbHOW paboThl),
pasmeniennbie B JUOC UT'Y - https://educa.isu.ru.

B) 0a3bl JaHHBIX, HHGOPMAIHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. Hayunas Dnekrponnas bubnuoreka http://www.e-library.ru

2. Undopmarmonnas cucrtema «EnuHoe OKHO JocTyma K 00pa3oBaTENbHBIM pecypcam»
(http://window.edu.ru)

3. DU3 «bubaunoTex». Anpec nocryna: https://isu.bibliotech.ru
. OBC «M3narenbctBo «Jlauby. Ampec noctyna: http://e.lanbook.com
. OBC «PykonT». Anpec nocryna: http://rucont.ru
. OBC «Aiibykc». Aapec nocryma: http://ibooks.ru
. 9BC «IOPAUT». Anpec nocryma: https://www.biblio-online.ru/

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

10. Coro3 00pa3oBaTenbHBIX CaliTOB - EcTecTBEHHBIE HAYKH

11. http://tusearch.blogspot.com - Tlouck 3J€KTPOHHBIX KHHT, MyOJHKAIHWi, 3aKOHOB,
I'OCToB Ha caifTax Hay4HBIX 3JIEKTPOHHBIX OMOINOTEK.

12. Google Scholar —ITouckoBasi cuctema Mo Hay4YHOU JTUTEpaType.

13. Science Research Portal - Hayuynas mnouckoBas CcHCTeMa, OCYILECTBIISIOIIA
MIOJTHOTEKCTOBBIM TOMCK B JKypHaJlaX MHOTHX KPYIMHBIX HAYYHBIX H3/aTENIbCTB, TAKHX 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 000pyI0BaHHE:

Aynutopus Ui TPOBEAEHUS  3aHATUH  JIEKIMOHHOTO  TUMa:  o0OpyaoBaHa
CIIeNMaTM3UpPOBaHHON (yueOHOM) MeOenpl0o Ha 66 TMOCaJOYHBIX MECT; TEXHHUYECCKUMHU
CpeAcTBaMU OOYYeHHMs, CIYKAIIUMHU JJs TpeAcTaBieHus ydeOHOW uHpopManuu OoJbLIoi
aynutopuu no aucuumiuHe «bruopemenuarnusi»: npoekrop Epson EB-X03, sxpan Digis; yue6HO-
HATJISTHBIMU TTOCOOMSIMU: TIPE3EHTAIIUH 110 KaXKIO0H TeMe MPOTrPaMMBI.

KomnreloTepusiit  kiacc (yueOHast aynuTopusi) [Uisl TPYNIOBBIX M WHAUBUAYAJIbHBIX
KOHCYJIbTAIlMi, TEKYyIIEro KOHTPOJS U TPOMEKYTOUHOM aTTecTalud, OpraHU3aIluu
CaMOCTOSITEIbHON paboThI: ayauTOpHs 000pyA0BaHa CIEIUATU3UPOBAHHON (yueOHOH) MeOebIo
Ha 20 mOCagOYHBIX MECT, JOCKOM MeJNoBOM; 000pyHoBaHa TEXHUYECKHMMHU CpPEACTBAMHU
o0ydeHust: cucteMHsbIin 010k PentiumG850, morutop BenQ G252HDA-1 miT.; cucTemMHbIi 010K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cucremusiii 61mok PentiumD 3.0GHz,
mouuTop Samsung 740N — 3 mT.; Mmoro6mok IRU T2105P — 2 mT.; cuctemusblii 6ok Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monuTop BenQ


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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GL2250 — 1 mT.; cuctemubrii 6ok Pentium G3250, monuTop Samsung T200 HD — 1 mt.;
cucteMHbii 610k Pentium G3250, monutop Samsung T190N — 1 mT.; cuctemuslii 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHW4eHHBIM JOCTYIIOM K ceTH MHTepHeT M oOecredeHueM J0CTyna B DJIEKTPOHHYIO
nH(}OPMalMOHHO-00pa30BaTENbHYIO CPEAy OpraHU3aIIH.

[Tomemenue i XpaHeHHs W OPOPHIAKTUYECKOTO  OOCIY)KMBAaHHUS — y4eOHOTO
o0opymoBaHus: ayauTopus 0o0OpyHOBaHA CHELMATU3UPOBAHHON MeOebl0 Ha 6 MOCaJOYHBIX
mecT; HOyTOyK «Asus-K52DR» - 1 mT., HOyTOyk Lenovo G580 — 1 .

6.2. [IporpamMHoe ofecrieyenme:
Kaspersky Endpoint Security ains 6usneca - Cranmaptasiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tecrt Plus 4.0 (na 75 onHoBpeMeHHbIX noakIoueHuit) u Mactep-komruiekT (ACT-Maker u
ACT-Converter).

6.3. Texunyeckue u 3JIeKTPOHHbIE CPeCTBA:
[Ipe3eHTanmu K JIEKIUSM 10 BCEM pasjeliaM M TeMaM JIMCIUILUIMHBI, Pa3MEUICHHbIC Ha
obpa3zoBarensHoM noptaie UI'Y (educa.isu.ru).

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT U

Jns  ocBoeHuss — aucHuIUIMHbL  «buopemenuanus» ~— NPUMEHSIOTCS  CIEAYIOIINE
00pa3zoBaTebHbIC TEXHOJIOTHUH:

- Ungopmayuonnasn nexyus. Jlekuus — 3T0 C©KAaToe M3JIOKEHUE OCHOBHBIX HAYYHBIX
¢dakToB, YTO sBIAETCS 0a30W IS aHaIU3a PACCYXKIEHUM, OILIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYIEHTOB MPeoOpa3oBbIBATH YCTHYIO M TMHCHMEHHYIO
nH(pOpMaLKIO B BU3YalbHYIO0 (GOpMY, UTO (POPMUPYET Y HUX MPO(ECCHOHATBHOE MBILIUIEHUE 3a
CYeT CHCTeMaTH3allMid U BbIJENEeHUs Haubonee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
colepkaHus oOydeHHus. 3agada IPeroaaBaTelss HCIOJb30BaTh Takhe (OPMBI HATISIAHOCTH,
KOTOpBIE HA TOJBKO JOMOIHSIOT CIOBECHYI0 MH()OPMAIIMIO, HO U CaMH SIBISIOTCS HOCUTEISIMHU
uH(popMaluu (CXeMbl, PUCYHKH, CIAWIBI-NPE3CHTAMN, U T.I.). DTOT BHUJA JEKIUU JIydIle
BCET0 HMCIOJIBh30BAaTh HA JTale BBEICHUS CTYACHTOB B HOBBIA pasfell, TEMY IWCIUILTHHBI.

- Ilpobnemnas nexyus. B ornuune ot cojepaHus MHOOPMAIMOHHOW JEKIMH, KOTOpOe
npeJularaeTcsl TpernojaBareieM B BHJIE HM3BECTHOTO, IOJISKAIICTO JIHMIIb 3alIOMHHAHUIO
MaTepuana, Ha TPOOJEMHOM JEKIMH HOBOE 3HAHUE BBOJUTCA KaK HEW3BECTHOE  JUIS
oOyuaromuxcs. [IpoOnemHasi JIeKnuss HaYMHAETCS C BOIMPOCOB, C TIOCTAHOBKH TPOOJIEMBI,
KOTOPYIO B XOJI€ H3JIOKECHHsI MaTepuana HEOOXOIUMO peIluTh. JIeKIHs CTpOUTCS TaKuM
00pa3zoM, 4TO MO3HAHUSI O0YYaOIIETroCcss MPUOIMKAIOTCS K TIOMCKOBOM, WCCIIEOBATEIHCKON
NeSITeIbHOCTH. 371eCh YUaCTBYIOT MBIIIJICHHE OOYYaloLIerocss W ero JMYHOCTHOE OTHOLICHHE
K YyCBaWBaeMOMY MaTepHaly.

- Jlexyus-6eceda. Ilpenmonaraer HEMOCPEJACTBEHHBIN KOHTAKT MPENoJaBaTeNs C
aynutopueit. [IpeumyIiecTBo JeKIMu-0ecepl COCTOUT B TOM, YTO OHA IO3BOJISIET IPHUBJICKATH
BHUMaHHUE CTYJCHTOB K HanOoJee BaXKHBIM BOIIPOCAM TEMBI, OMPEAENSATh COJACpKaHWE M TEMII
W3JIOKEHUST y4eOHOTo MaTepualia ¢ yueToOM OCOOEHHOCTEH CTYEHTOB.

- Konnoxeuymul — BUJl y4eOHOTO 3aHTHS, IPOBOJMMOTO C IEJIbIO POBEPKU M OLIEHUBAHUS
3HaHWH ydamuxcs. KOIUIOKBHYM MOKET TNPOBOAMTHCS B (opMe WHIMBUAYAILHOW Oeceipl
IpenojiaBaTessi Co CTYACHTOM MM KaK MacCOBBIA ompoc. B xoxe rpymnmoBoro oOcCyxaeHUs
CTYJEHTBI y4yaTcsl BBICKA3bIBaTh CBOIO TOYKY 3PEHHUS IO ONpEAeIEHHOMY BOIPOCY, 3allUUIaTh
CBOC MHEHHE, IPUMEHSSI 3HAHUS, TTOJIYICHHBIC Ha 3aHATHUSAX 10 MPeAMETy. B Xo/e KoutoKBuymMa
TaK)Ke TMPOBEPAIOTCS pedepaThl, APyrue MNHCbMEHHbIE pabOThl CTYIEHTOB, MPOBOIUTCS
3acNylIuBaHue JOKIAI0B.



19

- CamocmosamenvHras paboma cmyoenmos (cMm. 1. 4.4).

ﬂucmaHuuoyHble 06pa306am€ﬂbel€ mMexXHo102uu. HOI[ JAUCTaHIITMOHHBIMHA

06p330BaT€J'IBHBIMI/I TCXHOJIOIsAIMHU ITOHUMAIOTCA O6paSOBaTCJ'IBHBIe TEXHOJIOTMH, pCain3yEMBIC
B OCHOBHOM C INIPUMCHCHUCM I/IH(bOpMaI_[I/IOHHO-TCHGKOMMYHI/IK&L[I/IOHHLIX CETeH. HpI/I OCBOCHHUH
JUCHUITIINHBI <<BI/IOpCMCI[I/IaI_[I/I5[» HCIIOJIB3YIOTCA CICAYIOIIUEC TCXHOJIOI'NU

. KelcoBas TEXHOJIOTUSI — OpMa TUCTAHIIMOHHOTO OOyuUeHHs, OCHOBaHHAs
Ha NPEJI0CTaBICHUH 00ydaromumMcs HHQOpMaMOHHBIX 00pa30BaTEIbHBIX PECYPCOB
B BHJE CIECUUAIU3UPOBAHHBIX HAOOPOB y4yeOHO-METOIUYECKUX KOMILJIEKCOB C
UCTIOJIb30BaHUEM PA3IMYHBIX BHJOB HOCHTENEH nHpOpMaIK (KelcoB);

. MHTEPHET-TEXHOJIOTHSI — CIIOCO0 AMCTAaHIIMOHHOM nepeaayr HHpOopMaluy,
OCHOBaHHBIM Ha HCIOJIb30BAaHUU TJI00AJIBHBIX U JOKAIBHBIX KOMIIBIOTEPHBIX CETEH
Ui 00ecTeYeHusl TOCTyna O0y4arommxcs K HHPOPMAIMOHHBIM 00pa30BaTeIbHBIM
pecypcaMm u Uit OPMUPOBAHUS COBOKYITHOCTH METOJNYECKUX, OPTraHU3aIllMOHHBIX,
TEXHUYECKUX M TMPOTPAMMHBIX CpPEICTB pealu3aliil W YIPaBICHUS Y4eOHBIM
IPOLIECCOM HE3aBHCHMO OT MecTa HaxXOXICHUs ero cyObekToB. lcmomb3yercs

Oo6pasoBarenbublil mopran UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MMPOMEXYTOYHOM ATTECTAIIIA

B kadecTBe OLIGHOYHBIX CPEACTB JUIsl BXOJHOTO KOHTPOJSI OLICHKH YpPOBHS 3HAHHA
CTYACHTOB HCIIOJNIB3YyeTCsl coOecenoBanne. B mpomecce cobecemoBaHus OIEHUBACTCS YPOBEHb
BJIa/IeHUs 0a30BBIMU 3HAHUSMH, YMEHUSIMH, HABbIKAMH, HEOOXOJUMBIMU JIJIsl HaYana o0ydeHus,
OTIpeNIeNIeTCs CTENCHb BIIaICHUS] HOBBIM MaTepPHaJiOM JI0 Hayalla €ro U3ydeHusl.
OneHouHble MaTepHalIbl TEKYIIEro KOHTpoJia (hopMUpyloTcs B cooTBeTcTBUU ¢ JIHA
YHHBEPCUTETA.
B pamkax nucuurimabl «buopeMeauanusy UCIoNb3yTCs Clenyromue GopMbl TEKYIIETo

KOHTPOJIA:

3 (eMm.

s E

KOJIJIOKBHYM,;
pedepar;

JIOKJIaJ;

MMCbMEHHas padoTa;

CUTYyallMOHHas 33/]a4a;

KOHTPOJIb CAMOCTOSITEIbHON PabOTHI.

DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET!

TEMATHUKa U BOIIPOCHI K KOJULIOKBUYMAaM;

nepeveHb TeM pedepaToB/10KIa 0B,

TEMATHUKa U MaTCpHaJIbI Sa)IaHI/Iﬁ JJIA BBIITIOJIHEHHU S ITMCBMCHHBIX pa60T;
3aJaHKe JJIs CUTYallMOHHOM 3a/1auu;

BONPOCHI i1 camocTtositenbHoro uzydenus (CPC);

BOIIPOCHI [JIs 3a4€Ta;

KPUTEpPUU OLICHKN 3HAHUM CTYJEHTOB.

Ha3nauenue olleHOYHBIX CPEJCTB: BBIABUTH chopMHupoBaHHOCTh komnereHimii [TK-1, TTK-

m. 1),

Tembl pedepaTos
3arpsi3HEeHUE OKPY’KaIOIEl Cpebl pallOaKTUBHBIMU 2JIEMEHTAMHU.
XapakTepucTrKa KaHLIEPOT€HHBIX BEIIECTB, 3arPSI3HAIOIINX OKPYKAIOIIYIO CPENy.
MGIII/IL[I/IHCKI/IG OTXOABI: KJIaCCI/I(l)I/IKaLII/ISI, KJIACCHI OIIaCHOCTH, CIIOCOOBI YTUJIU3aluu.
dapmaneBTHYECKHE OTXOAbI KaK aKTyaJlbHas 3KOJorndyeckas npooiema.

MI/IKpOOpFaHI/IBMLI KaK TeCT-O00BEKTHI JJIA  OHLCHKHM TOKCHYHOCTH XHMMHUYCCKHX

COCTUHEHUM.
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MukpoGHast TpaHc(hOpMaLUs CHHTETHYECKUX TOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
Pa3znosxeHre MUKpOOpraHM3MaMu NOIUATHICHTepedTaIaTa.
MuKpOOHOIOTHYECKIE METOIbI OYUCTKH KHUPOCOIEPIKAIINX CTOKOB.

AspobHas 1 aHa’poOHasi MUKPOOHOJIOTHYECKasi OUMCTKA CTOUYHBIX BOJI.

. MukpoOHas yTuian3anus TBepIbIX ObBITOBBIX OTXOJIOB.

. KommoctupoBanme kak MeTo] mepepaboTKH OpraHuYeCKHX OTXO/I0B.

. Buonerpaganust 0TX0/10B LEIH0I03H0-0yMaKHOM TPOMBILIUIEHHOCTH.

. Buonerpaganyss NPOMBIIUICHHBIX, CEIbCKOXO3SMCTBEHHBIX M OBITOBBIX OTXO/JOB B

METaHTEHKaX.
B03MOXHOCTH HCIOJNB30BAaHUSI MHKPOOPTaHU3MOB JUISI OYMCTKH PaJUOAKTUBHBIX
OTXOJIOB.

Bepmurpanchopmanyst OTX0/10B.

duropemennanys N04B, 3arpA3HEHHBIX THKEIBIMH METAIAMUI.

[TpumMeHeHne pacTeHHU A1l OYMCTKHA CTOYHBIX BOJI OT 3arpsi3HEHUNA PaJHOHYKITHIaMU.
Hcnonp30BaHne MUKPOBOAOPOCIEH /ISl OYMCTKU CTOYHBIX BOJI.

HedTrenuramer: xapakTepucTHKa, OCHOBHBIE METOJIBI IEPEPAOOTKH.

MukpoOHOe pa3oKeHUe MOJTNaPOMATHIECKUX YTIIIEBOAOPOIOB.

Poite MUKPOOPTaHN3MOB B Pa3/I0KEHUH MECTULIUAOB B IIOYBAX .

Tpanchopmariy TUrHOLEIUTIOIO3HBIX CYyOCTPaToOB rpudaMm».

Poib MUKpOOPTaHN3MOB B TPaHCPOPMALIUU COSAMHEHUH MBIIIBSIKA.

Ponbs Mukpooprann3MoB B TpaHc(hOpMaLui COSAMHEHUN PTYTH.

Bonpochk! 1Jisi MOATOTOBKH K KOJUIOKBHYMaM
Tema 1. Buopemeouauus: 0CHOGHbIE ROHAMUSL, NPEUMYULECINEA, NPUHUUNBL

OnpenencHue mMoOHATHS Ouopemenuanus. MecTo Ouopemenuanud B CHCTEME
MEPOTIPHUATHIA 10 OUUCTKE cpel. [IpHHIIUTTBI OHOpeMeTHaIIH.
OcHOBHBIC OMOJIOTHUECKUE areHThI, UCIOJIb3yeMble B Onopemenuanuu. [Ipenmymiecrsa
UCTIOJIb30BaHUs OMOJIOTHUECKUX areHTOB MTPU OYMCTKE OKPYKAIOIICH CPeIbl.
[Toxxompl, WCHONB3yeMble B OHMOpeMenualiu: OUOCTUMYJISIMS W OHOayrMEHTAIHsL.
Mertob! eX Situ u in Situ.
OcBoeHune OMOpEeMeIMAllMOHHBIX TEXHOJIOTHI B Pa3IMUHBIX Cpe/iax.

Tema 2. 3azpaznenue okpysicaiouieil cpedvl IKomoxkcukanmamu. Ucmounuku
3azpA3HeHun

Krnaccudukanmst KceHOOMOTHUKOB.
Kcenobmnoruueckuit npoduiab GoreoreHosa.
[TpoMBITIITIEHHBIE U CETLbCKOXO03STHCTBEHHBIC TIPEANPHUATHS KaK UCTOYHUK 3arps3HEHUSI.
OCHOBHBIE JKOIOJUTIOTAHTHI (3arps3HUTENN) OKpYXKaloLeH cpeasl (BO3Iyxa, BOJBI,
NoYBHI). [N TETEHOCT IEPCUCTUPOBAHMS SKOTOKCUKAHTOB.
3ammra pedeparoB (IOKIaA + Mpe3eHTaINs):
«3arpsi3HeHNE OKPYKAKOLIEH CpeJlbl paInOaKTUBHBIMH 3JIEMEHTAMM.
«XapaKTepUCTUKA KaHI[EPOTEHHBIX BEIIECTB, 3arPA3HSIIOINX OKPYKAIOIIYIO CPEILY».
«MeIUIMHCKUE OTXOBI: KilacCH(DUKAIINS, KITACCHI OMTACHOCTH, CTIOCOOBI YTHITH3AIIANY.
«PapMareBTHUECKUE OTXO0/Ibl KaK aKTyaJibHast 9KOJIOTHYEcKast IpoOieMa.

Tema 3. Monumopune cped, noxazamenu ux IK0J102U4ECK020 COCMOAHUS
Omnpenenenue JOMyCTUMOIO YPOBHS 3arpSA3HEHUS MOJITIOTAHTAMH Pa3IMYHbIX CPEl.
Buonnnukanys u GuTecCTUpOBaHUE 3aTrPSI3HECHUH.
3amura pedepara (moknasn + mpeseHTtanus): «MUKpOOpraHU3Mbl KaK TECT-O0BEKTHI IS
OLIEHKH TOKCUYHOCTH XUMUYECKHUX COCIUHEHHIT».
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Tema 4. bBuomuueckas u abuomuueckas mpancPhopmayus IKONONIOMAHMO8
AlGuotnueckas TpaHchopMaIus YKONMOJUTFOTAHTOB: (YOTOIH3, TUAPOIIN3, OKUCIICHHE.
buoakkymysiius.
buorndeckas Tpanchopmariusi.
MexaHu3Mbl OKUCIIEHHUS YTIEBOJ0POA0B MUKPOOPTaHHU3MAMH.
MukpoOHoe pa3iioxKeHue NEeCTUIIUIOB.
MeTab013M KCeHOOMOTHKOB B OpraHU3ME YEJIOBEKA, TEMJIOKPOBHBIX, PACTCHUM.
3amuTa pedeparoB (TokIaa + Mpe3eHTaIus):
«MuxkpoOHas TpaHchopMaIisg CHHTETUYECKUX MTOBEPXHOCTHO-AaKTUBHBIX BEIICCTBY.
«Pa3noxeHne MUKpOOPTaHU3MaMH MOTHATUIICHTEpEPTaIaTa.

Tema 5. Hcnonv3osanue MUKpOOpPZanu3mMos8 6 OuopemeouayuoOHHbIX mexHoa02Uuax
MukpoOHass pemenuarus. MHKpOOpPraHM3Mbl —KaKk  BaKHEHIIME OWOTCHTHI B
OuopeMeuanuu.

TexHONOrMH C UCMOJB30BAaHUEM a’pPOOHBIX U  aHadPOOHBIX MHUKPOOPTaHU3MOB.
CopOLMOHHO-OHOIOTHYECKHE METO/TBI.

VHTeHCUBHBIE METOABI MHUKPOOHOH pemenuanuu. lcnoiab3oBaHHE MHUKPOOHBIX
KOHCOPIIMYMOB. MUKpPOOHOJIOrHYECKUE TIpenapaThl KOMIUIEKCHOTO JEHCTBUS.
[TpuMeHeHrHEe TEXHOIOTHII MUKPOOHOH peMeuanuu.

3amuTa pedeparoB (OKIaa + MPE3SHTAIHS):

«MHKpPOOHOIOTHYECKUE METO/IBI OYMCTKHU JKUPOCOICPIKALIUX CTOKOBY.
«AspoOHas 1 aHa’poOHasi MUKPOOHOJIOTHYECKAsi OYMCTKA CTOUHBIX BOY.
«MuKpOOHast yTUIIN3AIHS TBEPIBIX OBITOBBIX OTXOI0BY.

«KomnoctupoBanue kak METO epepaboTKH OPraHUYECKHX OTXOH0BY.
«buoaerpananys 0TX00B HEIUTIOJI0O3HO-0YMaKHOM MPOMBIIIIIEHHOCTH.
«buoperpaganys NpOMBIIIIICHHBIX, CETLCKOX03STCTBEHHBIX U OBITOBBIX OTXOJIOB B

MCTAaHTCHKaAX)».

«B03MOXHOCTH HCITOJIH30BaHUS MHKPOOPTaHHU3MOB JI1 OUUCTKHU PpaJUOAKTHBHBIX

OTXOO0B».

ok

1.

«Bepmurpancpopmarus 0TX010B».

Tema 6. Dumopemeduayusn
OO61re ocHOBBI (pUuTOpEMETUAIIH.
Mexanusmsl ¢utopemenuanuu. Puroskcrpakius (puroakkymynsauunus). Pacrenus-
TUIEPaKKyMynsaTopbl. Mcnonb3oBaHne (UTORKCTpAKIMU JUJISI OYUCTKU OKpYXKarouieu
CpEbl OT TSKENBIX METAJUIOB M OPTaHUYECKUX 3arpsI3HUTENEH.
Ourtodunprpauusa (pusoduiabTpanus, OnacTropuiIbTpanus) U €€ NpUMEHEHHe s
OUYUCTKH CTOYHBIX BOJI OT TSKEIIBIX METAJIIIOB.
duroBonaTHIIN3ALUSL.
Pusopemennanusa. @uroaerpananusi.
Hcnonp30BaHrWEe TPAHCTEHHBIX PpACTeHHM MJii OYHCTKH II0YB, TPYHTOBBIX BOJ OT
3arpsA3HUTEIICH.
3amura pedepaToB (IOKIAT + TPE3CHTALINS):

«Duropemenuanys 04B, 3arPs3HEHHBIX TSKEIBIMU METAJIIAMID.

«IIpumeHeHne pacTeHnit Il OUUCTKU CTOYHBIX BOJ| OT 3arpsA3HEHUHN paJIuOHYKIHIAMK.
«Mcnonp30BaHNE MUKPOBOAOPOCIIEH ISl OUUCTKHU CTOYHBIX BOI.

«PacTeHus — runepakKyMyJIaTOpbl TOKCHYHBIX COEAUHEHUIN».

Tema 7. bBuopemeduayusn negpme3zazpazHeHHbIX cpeo
[Tpobnema 3arpsi3HEHUsI OKpy»Karomien cpenbsl HepThio U Heprenpoxykramu. Hedrs:
XUMHUYECKHHM COCTaB, TOKCUYHOCTh U OMOJErpanadenbHOCTh OTJEIbHBIX KOMIIOHEHTOB.
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[Ipenenbro pomyctumbie koHreHTpamuu (I1/IK) yrineBomopomoB HedTtn u MeTombl
KOHTPOJIS 32 UX COJIEPIKAHUEM.
[poreccel camoountieHus: HeTe3arps3HEHHBIX CPE/T.
3. MeTtozapl BoccTaHOBIIECHHS He(TE3arpsA3HEHHBIX TOYBEHHBIX 3KOCHCTEM. bruopemenuarus
KaK OCHOBAa BOCCTAHOBJICHUS He(pTe3arpsi3HEHHBIX MTOYB.

4. TexHONOTMH pEKyJIbTHUBAIMM TIOYB €X Situ u in Situ. AxTuBanus aOOPUTECHHOI
HEPTCOKUCIAIOMEH MHUKPOGIOpbl  HeTe3arpsi3HEHHOH  TMOYBbL.  Vcronb30BaHHe
MHUKPOOHOJIOTUYECKUX MPETapaToB sl TUKBUAALNN HeTe3arpss3HeHUH.
®DakTOpBbI, BIUSIOIINE HA CKOPOCTh OMOPA3JI0KECHHUS YTIIIEBOIOPOIOB HEPTH.
[Tpobnembl UCTONB30BaHUS OMOPEMEIUAIMOHHBIX TEXHOJIOTMHA JUIS OYHUCTKH OT
HE(TSHBIX 3arPsA3HEHHI B BOJHBIX 3KOCHCTEMAX.
7. 3ammra pedepaToB (HOKIAN + MpE3CHTAINS):

«Hedreniampr: XxapakTepuCTHKa, OCHOBHBIC METO/IbI IEPepabOTKI».

«MuUKpOOHOE pa3ioKeHNE TTOIHMAPOMATHYECKUX YTIIEBOIOPOIOBY.

no

oo

Tema 8. Buopemeouayun ammocgeput

1. BbakrepuanbHBII Ta30BbIA (OKUCIUTEIBHBIN) PHIBTP.

2. I'pynmupoBKM MHKpPOOPTaHM3MOB, BXOJAIIMNE B COCTaB OaKTEPHAIBHOTO Ta30BOTO
¢unbTpa: MeTtaHoTpodsl, KapOOKCHIOOAKTEPHH, BOJOPOAHbBIC, HUTPUPHUIHPYIOIINE
Oakrepuw, cepobakTepuu, MaHo0aKTepuH, YTJIEBOIOPOIOKHUCIISIONIHE
MUKPOOPTaHU3MbI, OKUCIISIONINE JIETYYHe YTIIEBOAOPOIbI.

3. Meroapl MHKPOOHOJOTUYECKOW OYMCTKHA BO3ayxa. [1ogbop MUKPOOPraHWU3MOB ISt

Pa3I0KEHUS 3arPSA3HSIIONINX BEIIECTB.

buodunsrpanus. [Ipunnun neiictBus 6uopuisTpa.

AOGCOpOIIMOHHO-0MOXUMUYECKHE METOIBI.

[Tpunuun GyHKIMOHUPOBaHUS OHOCKPYOOEpOB.

BbropeakTopsl ¢ OMBIBAEMBIM CIIOEM.

DUTOTEXHOIOTUH JJISI OYUCTKU BO3IIyXa.

N Ok

Tema 9. Buopemeouauyusn cpeo, 3az2pa3HEeHHBIX CMOUKUMU OPZAHUYECKUMU
COEOUHEHUAMU, MANCETBIMU MEMATNAMU, PAOUOHYKIUOAMU
3arpsi3HeHue MOYB CTOWKUMHU OPTaHHYECKUMHU COCTMHEHUSIMU U TSHKEIBIMU METaJUIaMU.
ParnmonanbHOE KOMIUIEKCHPOBAHHE METOJOB OYMCTKH TPYHTOB OT 3arps3HEHUH.
3. buomornyeckue MeTOABl OYUCTKH MPOMBIIUICHHBIX W OBITOBBIX CTOYHBIX BOA. THIIBI
COOPYKEHHM U MPOLECCOB MO OMOJOTUYECKON OYUCTKE CTOKOB (a3poOHBIE, aHAIPOOHBIE
Y CMEIIIaHHBIE).
CoBpeMeHHBIE METOBI OYUCTKH TPYHTOBBIX BOJI.
MukpoOuronornueckas OUMCTKa PaIMOAKTUBHBIX OTXOJIOB.
6. 3ammra pedepaToB (TOKIAI + MPE3CHTALNS):
«Poah MUKPOOPTaHU3MOB B Pa3NI0KEHUU TIECTUIIMIOB B IIOYBAX .
«Tpancdopmany JTUrHOLEIUTIONO03HBIX CyOCTPaToB rpubamm».
«Poap MUKpPOOPTaHU3MOB B TpaHC(HOPMAITUN COSAMHEHHUI MBIIIbIKA.
«Potb MUKPOOPTaHU3MOB B TpaHC(HOPMAIIMH COSIHHEHUI PTYTHY.
Ouyenounvie mamepuanvl 01 RPOMEIHCYMOYHOU ammecmayuu 6 popme 3auema.

=

ok

dopma MPOMEXKYTOUHON arTecTanuu — 3a4eT B (opme cobecemoBaHus, MPHU OICHKE
OTBETa YYHUTHIBACTCS IOATOTOBJICHHBIC CTYACHTOM pedepar, TOKIaT H TPE3CHTANUS I10
n30paHHON TeMe, yuacThe B KOJUIOKBUYMaX, BBIITOJIHEHHUE CaMOCTOSATENbHON paboTel. OC 3TO0Tr0
TUTIA JIOJDKHBI BBISBJISITH CTEHICHH OCBOCHHS TCOPETHYCCKHMX 3HAHUN Kak 0azy Juis
dbopMUPOBaHHUS  KOMIICTCHIIM, YMEHHS WX NPHUMEHATh B CHUTYallUiX, MOJICIUPYIOMINX
po(eCCHOHANIBHYIO JIeATEIBHOCTh, a Takke C(HOPMHPOBAHHOCTh 3asBICHHBIX B 1. 3
kommerennuii: [1K-1, TTIK-3.
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IIpuMepHBIH CIMCOK BOMPOCOB K 3a4eTy
Onpenenenne TOHATHS Owopemenuaius. Mecrto Ouopemenuanud B CHCTEME
MEPONPUIATHIA 1O O4YuCTKe cped. llpuHUOMNBI U mnpeumylniecTBa OHOpeMeTuaIuu.
OcHOBHBIE OMOJIOTUYECKHE areHThI, UCIOJIb3yeMbIe B OMOpeMeInaliH.
[Tonxonpl, ucHoib3yeMble B OuopeMeAuanuu: OHOCTUMYJSAIUS W OHOayrMeHTaIlusl.
MerTozp! ex situ u in Situ.
Knaccudukanust kcenoomorukoB. KcenHobwornueckuit mpoduiab  OHOreoreHo3sa.
[TpoMBILITIEHHBIE M CEJIBCKOXO3SIICTBEHHBIE NPEANPUITHS KaK MCTOYHHUK 3arpsi3HEHUS.
OcCHOBHBIE DKOIOJUIIOTAHTHI (3arpsi3HUTENN) OKpYKarouiel cpeabl (BO3ayXa, BOJBI,
TTOYBHI).
Onpenenenue OOMYCTUMOTO YPOBHS 3arpsi3HEHUS MOJUTIOTAHTAMHU PA3JIMYHBIX Cpel.
Buonnukanys u GUTeCTUPOBAHUE 3aTrPSI3HEHUN.
AlGuotuueckas TpaHchopMalrs SKONOJUTIOTAHTOB: (OTOIH3, TUAPOIIN3, OKUCICHHE.
broakkymyisanus.
buoTtnueckas Tpa"copmarus. MexaHu3mbl OKHUCJICHUS YIJIEBOIOPOIOB
MUKPOOPTraHU3MaMHU.
MuxkpoOHOe pa3inoxKeHHe MeCTUIUI0B.
MeTaboam3M KCeHOOMOTHKOB B OPraHU3ME YEIOBEKA, TETUIOKPOBHBIX, PACTEHUIA.
MuxkpoOHasi pemenuarusi. MUKpOOpPraHU3MBbl KaK  BaKHEWIIME OWOTEHTH B
OuopeMeuanuu.
TexHONMOrMM C HCIONB30BAHHEM a’3pOOHBIX W aHA’POOHBIX MHKPOOPTaHU3MOB.
CopO1roHHO-0noornYecKrne MeTo 1bl. IHTEeHCHBHBIE METOIBI MUKPOOHOH peMeTHaIIHu.
Hcnonp3oBaHne MHKPOOHBIX KOHCOPIUYMOB. MUKpPOOUOIOTHYECKHE TMpenapaTsl
KOMIUIEKCHOTO JEHCTBUS.
[TpuMeHeHne TEXHOIOT M MUKPOOHOH pemenuanuu.

duropeMennaus. MexaHu3MEI dbutopemenuaIy. DUTOIKCTPAKIIUS
(puTOAKKYMYNISIIUIINS). Pacrenus-runepakkymysiTOpsl. Hcnoab3oBaHue
(UTOIKCTPAKIIMKM IS OYUCTKH OKPYXKAIOIIEH CpeAbl OT TSDKEIbIX METAUIOB |
OPraHUYeCKUX 3arpsA3HUTEIICH. durodunbTparus (puzodunbTpanus,

OmacropunbTpanus) U €€ NPUMEHEHUE [JIi OYHCTKHM CTOYHBIX BOJ OT TSDKEJBIX
MmeTansioB. duroBonarunmzanusa. Puzopemenuarnus. @utonerpaganus. Vcmnonbp3zoBaHue
TPAHCTEHHBIX PACTEHUI /ISl OYMCTKH MMOYB, TPYHTOBBIX BOJ] OT 3arps3HUTENCH.
buopemenunanus HedresarpssHeHHbIX cpea. [lpobrmema 3arpsi3HEHHS OKpyXKarouien
cpensl He(ThIO W HedTenpoaykTamu. HedTh: Xumudeckuii coctaB, TOKCHYHOCTH U
OuonerpanabenbHOCTh  OTACIBHBIX  KOMIOHEHTOB.  IlpenenbHo — jomycTHMble
koHueHTpanuu (I1/1K) yrineBonopo1oB HeTH U METOJIbI KOHTPOJIS 32 UX COJIEPIKaHUEM.
[Ipomeccrl camoouniieHrust HeTe3arpsI3HEHHBIX CPe.

MeTtoibl BOCCTaHOBJICHHS HETE3arps3HEHHBIX TOYBEHHBIX dKOcHUCTeM. buopemenuarus
KaKk OCHOBa BOCCTAHOBJICHHUSI He(Te3arps3HEHHBIX IMOYB. TEXHOJIOTUH PEKYIbTUBAINH
noyB €X Situ u in Situ. AxTuBanus aOOPUTeHHON HEPTCOKUCISIONICH MHKPOQIIOPHI
He(dTe3arps3HEeHHON TTOYBHI.

Hcnonb3oBanue MHUKPOOHOIOTUYECKUX IpernapaToB JUIst JMKBUAALUH
Hedre3arpssHeHui. PaKTOPHI, BIUSIONNE HA CKOPOCTh OMOPA3I0KEHHUS YIIIEBOAOPOIOB
HEPTH.

[TpoOnemMbl WMCTIONB30BaHUST OHOPEMEIUAITMOHHBIX TEXHOJOTMHA JUIS OYHUCTKH OT
HE(TSIHBIX 3arpsA3HEHHUH B BOJHBIX 3KOCHCTEMAX.

buopemenuanus armocdepbl. bakrtepuanbHbIi Ta30BbId  (OKHCIUTENbHBIN) (GUIBTP.
['pynnupoBKM MHKpPOOPraHU3MOB, BXOJSIIME B COCTaB OaKTEPHAIBLHOI'O Ta30BOTO
bunpTpa: MeTaHOTPOdBI, KAPOOKCHUIOOAKTEPUH, BOJIOPOJHBIC, HUTPUDUIIUPYIOITHE
Oakrepuu, cepobakTepuu, MaHo0aKTepu, YIJI€BOJOPOAOKUCISIONINE
MHUKPOOPIaHU3MbI, OKHCIISIOIINE JIETYYHE YIIIEBOLOPOIBL.



24

21. MeTonbl MUKpPOOHMOJOTUYECKOW OYMCTKH Bo3myxa. I[logbop MHUKpOOpraHW3MOB IS
pa3JIOKEHUsT  3arps3HAIONIMX — BemecTB. buodunprpanusa. [lpuHuoun — gedcTBus
ounodpuiabTpa. AOGCOPOIMOHHO-OMOXUMUYECKHE METObI. [IpuHIMN (HYHKIMOHUPOBAHUS
O61nockpy00epoB. bruopeakTopbl ¢ OMBIBAEMBIM CIIOEM.

22. ®UTOTEXHOJIOTUU AJII OUUCTKU BO3/yXa.

23. buopemenuanusi cpel, 3arpA3HEHHBIX CTOMKMMHU OPraHMYECKUMH COCIMHEHUSIMHU,
TSDKEJIBIMU METallJIaMH, PaJuoHYKINAaMu. PannoHanbHOe KOMIUIEKCUPOBAHUE METOJIOB
OYHUCTKH IPYHTOB OT 3arpsi3HCHUH.

24. buonoru4yeckrue METOJbl OYHCTKH MPOMBIIUIEHHBIX U OBITOBBIX CTOYHBIX BOJ. THIIBI
COOPY>KEHHH U MPOLIECCOB MO OMOJIOTUYECKON OYUCTKE CTOKOB (a3pOOHBIE, aHadPOOHBIE
Y CMEIIaHHBIE).

25. CoBpeMeHHBIE METO/IbI OUUCTKU TPYHTOBBIX BOJI.

26. Mukpobuonornueckas O4uCTKa paiiOaKTUBHBIX OTXOJIOB.

Pa3patGorumkmu:
(/*'W npodeccop 1. . Ctom
(moamuck)
/ i noueHt O. @. Bstunna
(moamuck)

[Tporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmu O®I'OC BO mno HampaBieHHIO
06.03.01 «buonorus» mpodro NOArOTOBKU «MHUKPOOHUOIOTHS».

HporpaMMa paccMOTpEHA Ha 3aCCIaHH Kaq)ellpbl 300.110}‘1/1 OYHBIX U 3KOJIOI'MHU

«TP» 03 2023r.

IIporokon Ne _F 3aB. kadenpoi A. H. MatBeeB

IIporpaMma paccMOTpEHA Ha 3acelaHii Kahephl MUKpOOHOIOTHH

« 10 » despans_ 2023 1.
ITpotokos Ne 5 3aB. Kapenpoin &M/‘/ b. H. Orapkos

//

Hacmosuyasi npoepamma, He modicem 6Gbimb 60CHPOU36EOEHA HU 6 KAKOU popme 0e3

NpedsapUmMenbHO20 NUCLMEHHO20 PA3PeULeH s Ka(heOpbl-paspabomyuKa npoepammbl.



