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l. Heab u 3a1a4u TUCHUILINHBI:

HCJIL: IMO3HAaKOMUTH CTYACHTOB C COBPEMCHHBIM COCTOAHHEM BOIIPOCOB HCIIOJb30BaHUA

OMOJIOTUYCCKUX arcHTOB Jie - peMeaualnn - 3arpAa3HCHHBIX CYGCTpaTOB,

MOAXO0AaMH, IPUMEHIEMBIMH B OMOpEMeE AN,

3amaun:

- W3y4eHue

TCOPCTUYCCKHX

C OCHOBHBIMH

OCHOB  OWopeMenManuy,  IMPOIECCOB

MeTaboau3Ma AHTPOIIOTCHHBIX TOKCUKAHTOB B KHBBIX OpraHU3Max;
- 3HAaKOMCTBO C 6I/IOpeMe,Z[I/IaI_[I/IOHHBIMI/I TEXHOJIOTUAMHA, NIPUMCHACMBIMU B
PAa3JIMUHBIX Cpeaax;
- q)OpMI/IpOBaHI/Ie KOMHCTCHHHﬁ, COOTBETCTBYOIINX YPOBHIO ITOATIOTOBKH

OakanaBpoB

JCATCIIBHOCTH.

HaBbIKM, (OpPMUPYEMbIE  NPEIIECTBYIOLIMMU
O6uopecypcsl peruoHa», «IKOJOTHs OpPTraHU3MOBY,
MOHUTOPHHI».

JUIA

Hay4HO-UCCIIEA0BATEIbCKON

AKCIEPTHO-AaHATUTUYECKOMN

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. Yuebnas aucuumnuna b1.B.25 «buopemenuanus» oTHOCUTCS K 4acTH, GOPMUPYEMOit
YY4aCTHHUKaMU 00pa30BaTEIbHBIX OTHOIIEHUH.
2.2. Jlns u3ydyeHHs NaHHOM Yy4eOHOW IUCIUIUIMHBI HEOOXOIMMBI 3HAHHS, YMEHHS H

JTUCHUIIIINHAMU:

«buopasnoobpazue u
«O6masg  xuMmusay, «OKOJOTrHYeCKUi

2.3. IlepeyeHb MOCIAEAYIOUMX YYEOHBIX TUCIUIUINH, JI1 KOTOPBIX HEOOXOIWMBI 3HAHUS,
YMEHMSI U HaBbIKH, (pOopMHUpyeMble TaHHOM yuyeOHOU nucuuIuIMHON: «OlleHKa BO3JEHCTBUS Ha
okpyxaroryto cpery (OBOC)», «IxoHOMUKa MPUPOAOIIONIL30BaHU, BbioNHeHuE BKP.

COOTBCTCTBYIOIIICC

obopynoBaHue,

I1l. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA
JACHUITIIINHBI
[Tporiecc oOCBOEGHHS TUCHUILUIMHBI HampaBieH Ha (QOpMHpOBAaHHME KOMIIETEHIIMH B
cootrBerctBuu ¢ ®I'OC BO u OIl BO no ngannomy HampaBieHuto mnoarotoBku 05.03.06
«DKOJIOTHS U IPUPOIONOIB30BaAHUEY, TPODUITH « IKOJOTHIECKAs SKCIIEPTH3AN»:
[1IK-3: cmocobeH BBIOMpATh U HCIOIB30BATh METOJIBI IKOJOTHYECKUX HCCIICIOBAHUM,

HCCICAO0BATCIBbCKHUX 3ada4.

IIPOrpaMMHOE

o0ecrieueHMe  JUIsl  peEIIEHUs

Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘leﬂl/lﬂ no JTMCHMIIVIMHE, COOTHECCHHBIX C
HHIAXKATOPpAaMH JOCTHKCHUS KOMIIeTEeHIInit

Komnerenuus Nupuxaropsl PesyabTaTnl 00yyeHus1
KOMIIeTEHIUI
IIK-3 HJIK 1 3.2 3HaTh: OCHOBHBIE TIIOHATHS W  0OIIHE
crnocobeH  BbIOMpaTh U | BelOuMpaer  TexHUYecKHe | MEXaHU3MbI OMOpeMearaluy; COBPEMEHHBIE
UCII0JIb30BaTh METObI | CPEeACTBAa U MeETOABl (M3 | OMOJIOTHYECKHEe METOJbl BOCCTaHOBJICHUS
HKOJIOTMYECKUX Habopa MMEIOIIMXCS) IS | OKpYXKarollel cpenpl, Oasupyronyecs Ha
UCCIIEJOBAHUH, pEIIEHUs] TOCTaBJICHHBIX | OCHOBHBIX  DKOJIOTMYECKMX  MPUHIUIAX
COOTBETCTBYIOIIIEE 3amay HUP. (G YHKIIMOHUPOBAHUS OMOTHYECKHUX
o0opyoBaHue, KOMIIJIEKCOB; 0COOEHHOCTH
IPOrpaMMHOE pacnpoCcTpaHeHUs] OPraHU3MOB B Pa3IUYHbBIX
oOecrieueHue Ui cpenax oOWTaHMA, UX POJIb B JIMKBUIAIUU
penieHust MOCTIEICTBUI AHTPOIIOTEHHBIX 3arps3HECHUI

HCCICAOBATCIBCKHUX 3ada4.

OKPYKarOIEH Cpebl.
YMeTh: HCHOJBb30BaTh 3HAHUS B O0IacTU
61/10peMem/1au1/H/I JJISL PCIICHUA
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9KOJIOTHYECKUX MPOOJIEM; CaMOCTOSITEIILHO
pabotath ¢  y4yeOHOW, HAay4YHOH W
CIIPAaBOYHOM JIUTEPaTypoil, BECTHU
MHDOPMALIMOHHBIA  TIOMCK, W3JIaratb U
KPUTUYECKH AaHAJTU3UPOBATH IOJIy4aeMyIo
uH(pOpMAIIHIO.

Bnagers: wuHdopmamueii 00 OCHOBHBIX
mpo0yieMax, COBPEMEHHOM COCTOSSHUU U
MePCIEKTUBAX UCIIOJIb30BaHUs
OMOJIOTMYECKHX AareHTOB TMPU  OYHCTKE
OKpYKarolen CpeJibl.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0beM TUCHMILIMHBI COCTABJIsAET 3 3a4eTHBIX eqUHHIbI, 108 yacos.
W3 HuX peaym3yercs C UCMOIb30BAaHUEM JICKTPOHHOTO O0YYEHUS M JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHH 22 yaca.

®opMa NPOMeKYTOUYHOM aTTecCTALIMU: 3a4ET.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPHPOBAaHHO€ II0 TEéMaM, ¢ YKasaHUEM BH/I0B y‘leﬁHbIX 3aHATHI M OTBEJEHHOI0 HAa 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 TPYAOEMKOCTh ycneBaemMocTu/
22 (B yacax) ®opma
o g NPOMEKYTOYHOM
5z KoHnrtakTHas paboTa npemnogaBaress ¢ =
) 2 arrecTanuu
=S 00yJaronuMucs =
@ 2w ) (mo cemecTpam)
S < =
o = R
o < = s S M
5 Z 2 £| Jekuus Cemumnap/ 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 11 5 4 5 KomtokBuym
MPEUMYIIECTBA, IPUHIHUIIBI
2 . Komnoksuym
Tema 2. 3arps3HeHHE  OKpYyXaroulell  cpensl
7 | 11 2 4 - 5 Pedepar
AKOTOKCHKaHTaMU. VICTOUHUKY 3arpsi3HEHUsI
Jlokman
3 Komnoksuym
Tema 3. MOHHUTOPUHT cpe€ MOKazareian Hx
p pe, 7 |11 2 4 - 5 Pedepar
JKOJIOTHYECKOTO COCTOSHHUS
Jokmnan
4 | Tema 4. buornueckas 51 abuoTuyeckas 7 11 2 4 5 Konnoksuym
TparcopMaIys SKOMOJTIOTAHTOB Pedepar




Joxmnan
ITucemennas pabota
5 Komnoksuym
Tema 5. MHcnonp3oBaHue MHKPOOPraHH3MOB B
7 |11 2 4 - 5 Pedepar
OmopeMeTInalMOHHBIX TEXHOJIOTHIX
Jloknan
6 Kosmmoksrym
Tema 6. @utopemenuanus 7 11 2 4 - 5 Pedepar
Joxmnan
7 Komnoxsuym
Pedepar
OKJIaJl
Tewma 7. buopemenuanus HeTe3arpsi3HEHHBIX CPE 7 |12 2 4 - 6 A
peMeluan ¢ p pea [TucemenHas padora
CuryarnuonHas
3a/1a4ya
8 | Tema 8. buopemeaunanus arMmochepsl 7 |11 2 4 - 5 KomnokBuym
9 | Tema 9. buopemenuanus cpel, 3arps3HEHHBIX Kommoksuym
CTOWKMMH OPTaHUYECKUMU COCTUHEHUSIMHU, TskenbiMu | 7 | 11 2 4 - 5 Pedepar
METaJNIaMH, PaAUOHYKIINIaMU JHokman
3auer
4.2 Ilnan BHeayJUTOPHOM CAMOCTOSATEIbHOMH PadoThHI 00yUYAIOIIUXCS 10 JUCIHUIINHE
CamocrostenbHas pabota 00yJarouXCst OLeHOHO Y4eOHO-METOANIECKOE
Cemectp| HaszBanue pasneina, TeMbl N Cpoku  |TpynoemkocThb . obecnieueHue
Bun camocTosiTensHO#M paboThI CpEICTBO N
BBITIOJIHEHUST (gac.) CaMOCTOSITEITEHOM pabOoTHI
Tema 1. buopemenuanus:|[loarotoBka K NPaKTHYECKOMY 3aHATHIO  (KOJUIOKBHYMY) C baznbr JTaHHBIX,
OCHOBHBIE MOHSTHS, [ICIIOJIB30BAaHMEM ~ KOHCIICKTA  JIGKUMH W PEKOMEHAYeMOil WH(POPMAIIMOHHO-CIIPAaBOYHbBIE
7 JIUTEPATyPEI 3 men. 5 KomnokBuyM |y yropckoseie cuctems: - cm. i
IpEeUMYLIECTBa, patypel. - I
TPUHIIMIIBI V.s.




CamocTosTeapHas pa60Ta 06yqalo1u1/1xca

y‘IG6HO-MeTOI[I/I‘lCCKOC

OnenouHoe
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh obecrieyeHue
Bun camocrositesHON paOOTHI CPEICTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C Komnoksuywm ([Ipuxnanunas
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM Pedepar [9KOOHOTEXHOIOTHS yued.
JUTEPATYPBL. Jlokuan nocobue s cTyAd., 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
«XapaKTepuCTUKa KaHIEPOTCHHBIX  BEIIECTB, 3arpsA3HSIOLINX 3HaHWH, 2012. -2 1.
Tema 2. 3arpsasueue|CXPYKAIOLLYIO CPELY. bazn TAHHBIX,
o «MenunuHCKAE OTXOABI: KIAaCCH(UKAIHS, KIAcChl OMAacHOCTH, UH(POPMAITOHHO-CIIPABOYHEIC
OKpYyXKaroleu cpensl
7 CIIOCOOBI YTHUITU3AIANY. 5 "Hen. 5 U TIOMCKOBBIE CUCTEMBI - CM. TI.
3KOTOKCHKAHTaMH.
«DapManeBTHUECKIE OTXONBl KaK aKTyalbHass SKOJOTHYecKas 81).
VICTOUHHMKH 3arpsA3HeHUS npobiemMay. bazn TAHHBIX,

IloaroToBuTs N1OKIam MO TEMe pedepara U MIPe3eHTALHUIO.
CamocTosATeIbHOE H3y4dEeHHE TEOPETHYECKOro Marepuana IIo
BOIIPOCAM:

«IcTOUHUKY XUMUYECKOT'0 3arPsI3HEHUS BOAHOU CPENbD».
«ICTOUHUKU XUMUYECKOI'0 3arPsI3HEHUS [10YB).

«McToyHMKN 3arpsA3HEeHHs 3eMeNb NpPH TOA3eMHOH pa3paboTke

ITOJIC3HBIX UCKOIMACMBIX).

UH()OPMAIIMOHHO-CIIPABOYHBIC
U [IOUCKOBBIE CUCTEMBI - CM. II.
V. B.




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  JIEKMH ¥ PEKOMEHIYeMOM Pedepar |OKpy*karomiei cpempl.
JUTEPaTypBI. Jlokiaz Bronnnukarys u
Hamucats pedepar o teme: OnoTecTHpOBaHUE VYueo.
«MUKpOOpraHU3MBI KaK TeCT-00BEKTHl [UISA OIEHKH TOKCHIHOCTH mocobue g crya. By3os / O.
XUMHYECKHUX COECIUHEHUN. I1. Menexosa [u ap.] ; pen.: O.
IToaroToBuTh KOKJIAA IO TEME pedepara U NPe3eHTALHIO. II. Menexosa, E. 1. Eroposa.
CaMOCTOsTENIbHOE HW3YyUeHHE TEOPETHUYECKOTO Marepuana 1o — M. : Axanemus, 2007. — 288
BOIIPOCY: «bronormueckast VHIAKAITHS XHUMH9ECKOTO c.
3arpsA3HEHUsD). Bronornueckuit KOHTPOJIb
OKpYy>Karomen Cpenpl.
l'eneTnyecknii MOHHTOPHHT
Tema 3. MoruTOpHHT yueb. mocobue / pen.: C. A.
I'epacpkun, E. n.
7 Cbell, - TOoRA3ATEAM - HX 7 Hen. 5 CapamynprieBa. — M.
IKOJIOTHHCCKOTO Axazemus, 2010. 207 c.
COCTOSHIA buonoruueckuii KOHTPOIIb
OKpYy>Karomen Cpenpl.
buonnnukamnus u
O6uoTecTHUpOBaHNE VYueb.

mocobue Juist crya. By3oB / O.
I1. Menexosa [u ap.] ; pex.: O.
I1. Menexosa, E. . Eroposga.
— M. : Axagemus, 2007. — 288
c.

bazml JIAHHBIX,
HH(OPMAITMOHHO-CIIPABOYHBIC
Y TTIOMCKOBBIC CHCTEMBI - CM. II.
V.B.




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 |basbr JTAHHBIX,
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM Pedepar |MH(GOPMALMOHHO-CIIPABOYHBIC
JUTEPATYPBL. § Jlokiay |1 TIOUCKOBBIE CHCTEMBI - CM. II.
Hammcats pedepar o o1HOH U3 MPEATI0KEHHBIX TEM: IMucemennas | V- B

Tema 4. buoruueckas wu «MukpoOHast TpaHchOpMalUsd CHHTCTUYSCKHX IMOBEPXHOCTHO- 6

7 abuoTuveckas AKTHBHBIX BEILL[ECTBY. 9 5 pabota

TpaHchopManus «PaznoxeHue MUKpOOpPraHU3MaMH1 HONIUATUIEHTepedTanaTay. HEA

3KOIMOJUTIOTAHTOB [onroroButk HoKIIaA O TeMe pedepara 1 IPE3CHTAIIHIO.
CamocTosiTenbHAsT paboTa: pacCMOTPETh MHUKPOOHOE pPasioKEeHHUE
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, . b. KotoBa. — M.
Hamucate pedepat mo oHOM U3 MPEI0KEHHBIX TEM: : W3n. ueHtp «Akazemusy,
«MUKpOOHOJIOTHYECKAE METOABl  OYUCTKH  JKHPOCOJCPIKAIINX 2006. - 350 c.
CTOKOBY. OKOJIOTHS MUKPOOPTaHU3MOB !
«AnpoOHast 1 aHa’pOOHAsT MUKPOOHOIOTHYECKasi OYMCTKA CTOUHBIX yueb. i cTynd. By30B. / A. U.
BOI». Herpyco, E. A. bonu-

Tema 5. Wcmomssopamme| MHAKPOOHAS yTHIIH3AINS TBEPIBIX OBITOBEIX OTXOI0BY. OcmMmoroBckas, B. M.
«KomnoctupoBaHue Kak MeTOA MepepaboTKM  OpPraHMYECKHX T'opnenko u ap.; nox pex. A.

MUKPOOPraHU3MOB .

7 6 OTXOJIOBY. 11 nen. ) U. HerpycoBa. — M.
HMOPCMCTMATINOHHBIX «buogerpamganus OTXOJIOB [EJITIOJI03HO-0YMaKHO M N3narensckuit LIEHTpP

TEXHOJIOTHAX IIPOMBILIIEHHOCTU. «Axkanemus», 2004. — 272 c.
«buonerpananys TpPOMBINUICHHBIX, CEIBCKOXO3SMCTBCHHBIX M bazpr JIaHHBIX,
OBITOBBIX OTXO/I0B B METAHTEHKAX). MH()OPMAIIOHHO-CIIPAaBOYHbIE
«B03MOXHOCTU HCIOIb30BAaHUS MHUKPOOPIaHU3MOB AJISI OYUCTKU U TIOUCKOBBIE CUCTEMBI - CM. II.
PaANOaKTUBHBIX OTXOJIOBY. V.B.
«Bepmurpancdopmarys 0TX0m0BY.
[oaroroBuTs 1OKIaz MO TEMe pedepara U MPe3SHTANHIO.
CaMmoCTOSTEIbHOE W3Yy4YCHHE TEOPETUUECKOro MaTepHajia o
BOIIPOCY: «XapaKTEPUCTHKA METAHOTCHOBY.
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CamocrosTenpHast paboTa o0ydaromumxcs o Y4eOHO-MeTOANYECKOE
Cemectp| HasBanue paznena, Tembl . Cpoxu | TpymoeMKoCTh HCHOHHOE obecrieyeHue
Bun camocrositesHON paOOTHI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C [puknamaast
UCIIOJIG30BAHUEM  KOHCIEKTa  JIEKMH ¥ PEKOMEHIYeMOM 9KOOMOTEXHOIOTHS yued.
JUTEPATYPBL. nocobue g cTyAd., o0yd. 1o
Hammcats pedepar o o1HOH U3 MPEATI0KEHHBIX TEM: crien]. «buoTexHONIOTHS» : B 2
«duropemennanys MoYB, 3arPSI3HEHHBIX TSKEIBIMU METAIIIAMI). KomnokBuyM 1. / A. E. Ky3neuos [u ap.]. —
7 Tema 6. dutopemenuanus |«[IpumMeHeHre pacTeHHi UL  OYUCTKM  CTOYHBIX BoAg  oT| 13 Hej. 5 Pedepar |M. bunom. JlaGoparopus
3arps3HEHUN paMOHYKIUIAMIY. Joxman 3HaHui, 2012. -2 T
«/cnonp30BaHre MUKPOBOIOPOCIIEH IS OYUCTKH CTOYHBIX BOI. bazn TAHHBIX,
«PacTeHns — rUIepakKKyMyJISATOPHI TOKCHIHBIX COSTUHEHUID. WH(POPMAIOHHO-CIIPABOYHEIC
[oaroToButk NoKIaz MO TeMe pedepara U MPe3eHTALHIO. Y TIOMCKOBBIE CUCTEMBI - CM. II.
V.B.
[oaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C DKOJIOTNYECKUH MOHHTOPHHT
UCIIOJIb30BAHUEM  KOHCIIEKTa  JIKIMH ¥ PEKOMEHAyeMOil Hedrera3oBoit OTpACIIH.
JTUTEPATYPHL. OHU3UKO-XIMUYECKHE u
HammcaTs pedepat mo omHOH U3 MPEINIOKEHHBIX TEM: OHMOJIOTHUECKHE  METOJIBI
«Hedremmamsr: XapaKTepUCTHKA, OCHOBHBIE METO/BI yueb. mocobme / M. H.
nepepaboTKH». Caxconos [u 1p.] ; UpkyTckmii
«MHKpOOHOE pa3IoKeHHe MOTHAPOMATUYECKHUX YITIEBOIOPOIOBY. KomnokBuyM |roc. yH-T. — Upkytck : U3a-Bo
TToAroToBUTH TOKJIA IO TeME pedepara U IPE3CHTAIIUIO. Pedepar Uy, 2007. - 114 c.
Tema 7. Buopememnanus CI/ITyaLlI/IOHHaSIU 3ajava: B mae mpousomren pasziuB HepTH B Hoknan  |Tpuknagxas
7 naecoTyHapoBoii 3oHe. Ilepem Bamm cromr 3amawa mposect| 15 Hen. 6 [MnceMeHHasT [9KOOHOTEXHOIOTHS yueo.
He(Te3arpA3HEHHBIX CPeJl OYKCTKY 3arpsA3HEHHON HEPTHIO TEPPUTOPUH, UCIOJB3Ys, B TOM pabora  |mocoGue Juis CTya., o6yd. 1o
quCIIe OuopMmeMaluoHHbIE TEXHOJIOTUH. Pacniummre CuryanponHa |Clell. «brorexHomnorus» : B 2
MOCJIEIOBATEIEHOCTH MPOBOIMMBIX MEPOTIPUSTHIA. g3amaua | / A. E. Ky3nenos [u ap.]. —
CamocTosiTeIbHOE H3YYEHHE TEOPETHYECKOro MaTepuaia o M. bunom. Jlabopatopus
Bonpocy: «HedTh: XuMuYeckwii COCTaB, TOKCHYHOCTb W 3HaHui, 2012. -2 1.
OnonerpanabebHOCTh OTAENEHBIX KOMITOHEHTOBY. bazbr JAHHBIX,
UH()OPMAIMOHHO-CIIPABOYHEIC
M IIOUCKOBBIC CUCTEMBI - CM. II.
V.B.
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CamocrosTenpHast paboTa o0ydaromumxcs o Y4eOHO-MeTOANYECKOE
Cemectp| HaszBanue paznena, TeMbl . Cpoku  |TpymoeMKocTh HEHOHHO® obecrieueHne
Bun camocrosrensHON paboThI CPENCTBO N
BBIMOJTHEHUSI (4ac.) CaMOCTOSITEITEHOM pabOTHI
[loaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C bazpr JIaHHBIX,
UCIIONB30BAHMEM  KOHCIIEKTa  JIKIMHM M PEKOMEHAyeMOil HMH()OPMAIIIOHHO-CIIPAaBOYHBIE
7 Tema 8. buopemenuauusi|aureparypsl. 16 5 KoNI0KBHYM |M TOMCKOBBIE CHCTEMBI - CM. TI.
aTMocdepsI CaMmocCTOsATENIPHOE U3Yy4YEHHE TEOPETUUECKOro MaTepuanga Mo HeaL. V.B.
BOIIpOCy: «XapaKTepHCTHKa IPOKAPHOT, BXOMAIIMX B COCTaB
0aKTEepHaILHOTO Ta30BOT0 (PHIIBTPay.
[oaroTtoBka K NPaKTHYECKOMY 3aHATHIO (KOJUIOKBUYMY) C [puknanHas
T UCIIONB30BAHMEM  KOHCIIEKTa  JIKIMHM W PEKOMEHTyeMOMH 9KOOMOTEXHOJIOTHS yueo0.
ema 9. bropemesmanus JTUTEpaTyphI. nocobue g cTyd., o0yd. mo
Cpexa, 3arpA3SHCHHBIX| Hanicats peepat mo 0fHOM U3 MPEIIOKEHHBIX TEM: crerl. «BHOTEXHONOTHSA» © B 2
CTOMKUMHU «Pob MUKpOOPTaHU3MOB B PA3NIOKEHUN TTECTUITUIOB B TTIOUBAX. KomnokBuyM 1. / A. E. Kysuenos [u ap.]. —
7 OpraHUuYeCKuMU «TpaHchopMaryy JIUTHOLEIUTIONO3HEIX CyOCTPaTOB rpudaMm». 17 nen. 5 Pedepar |M. bunom. JlabopaTopus
COEIMHEHUSIMU, «Ponb  MUKpPOOpPraHM3MOB B  TpaHC(OPMAIMM  COCTUHEHHM Joknayx |3Hanwmit, 2012, -2 1.
TSOKEJIBIMH  MeTaluTamu,| MPIIIBAKaY. 5 bazpr JaHHBIX,
PATHOHYKITHAAMH «Pob MEKPOOPTaHU3MOB B TPaHC(OPMALINH COSTMHEHUH PTYTH. MH()OPMAITOHHO-CITPABOYHBIE
IToaroToBuTh KOKIIAA IO TEME pedepara U IPE3CHTALHIO. U TIOMCKOBBIE CUCTEMBI - CM. II.
V.B.

OO0muii 00BeM caMOCTOSATETHLHOM PabOTHI IO JUCHHILTHHE (Yac) — 46

N3 Hux o0beM camMOCTOATE/NBLHOH PpadoThl € HMCHOJb30BAHMEM 3JIEKTPOHHOIO OO0y4YeHUS] H

AUCTAHIMOHHBIX 00pa30BaTeIbHBIX TeXHOJIOTHI (4ac) — 10




Conep:xanue yueOHOIro MaTepuasa

Tema 1. buopemennaunusi: 0CHOBHbIE IIOHSATHS, IPEUMYIIIECTBA, PUHIUIbI

Omnpenenenue MoHATHS buopemenuas. Mecto OnopeMeuanuu B CUCTEME MEPOTIPUSI THI
no ouuctke cpen. Ilpunmunsl Ouopemeauanuu. OCHOBHBIE OWOJIOTUYECKUE areHTHI,
UCTIONIb3yeMbIe B Ouopemenuanuu. [IpemmyIiecTBa HCIONB30BaHMS OMOJIOTMYECKUX areHTOB
OpU  OYHUCTKE OKpyxkaromed cpensl. Ilonxonpl, wucnoinp3yemble B  OuOpeMenUaluu:
OrocTUMYJISIUS U OnoayrMeHTarus. MeTozpl €X Situ u in situ. OcBoeHre OHopeMeTHaIIMOHHBIX
TEXHOJIOTHI B pa3U4HbIX Cpe/iax.

Tema 2. 3arpsi3HeHHe OKpY:Kaolled cpeabl 3SKOTOKCHKAHTAMHU. McCTOYHMKHU
3arpsi3HeHHsl

Knaccudukanmst  kcenoobmotukoB.  KceHoOmotmyeckuii  mpoduiab  OMOreoneHosa.
[TpoMBINITICHHBIE H  CENIbCKOXO3SMCTBEHHBIC TMPEANPHUATUS KaK WCTOYHHK 3arpsS3HEHUSI.
OcHOBHBIE SKOMOJUTIOTAHTHI (3arpsA3HUTENN) OKpYy)Karlleld cpeabl (Bo3dyxa, BOJbI, MOYBBI).
JTMTeIhHOCT IEPCUCTUPOBAHUS IKOTOKCHKAHTOB.

Tema 3. MOHUTOPHHT cpej, IOKa3aTeJaH UX IKOJIOTHYECKOr0 COCTOSTHHA

Onpenenenue TOMYCTUMOTO YPOBHS 3arpsi3HEHUS MOJUTIOTAHTAMH Pa3IUYHBIX Cpel.
buounnukamuss u OuTtecTUpOBaHUE 3arps3HEHUN. MOHUTOPHHI: METOABl M IKOHOMHYECKHE
3aTparsbl.

Tema 4. buornyeckasi u abuorudeckas Tpaicgopmanus 3KONOJIIOTAHTOB

AbuoTnueckas TpaHCQOpMAIUS IKOIMOJUTFOTAHTOB: (POTONM3, THAPOIM3, OKUCIICHHE.
buoakkymynsauua. buotudeckas Ttpancopmanus. MeXaHU3MBI OKHCIEHHUS YIJIEBOJOPOJIOB
MHUKpOOpranusmMamMu. MUKpOOHOE pa3ioKeHWEe MeCTULHI0B. MeTabonu3M KCEHOOMOTHKOB B
OPraHU3Me YeJIOBEKA, TEIUIOKPOBHBIX, PACTCHUM.

Tema S. Ucnonib30BaHHe MEKPOOPTraHU3MOB B OHOpeMeIHALMOHHBIX TEXHOJIOTHUSIX

MukpoOHass  pemenuanus. MUKpOOpraHu3Mbl Kak  BaKHeWIIMe  OWOTeHTHI B
6uopemennanuu. TeXHOIOTUU € UCIOIB30BAHUEM a3pOOHBIX U AaHA3POOHBIX MUKPOOPTraHU3MOB.
CopOunoHHO-0MONMOTMYEeCKHEe MeTo/bl. VHTEHCHBHBIE METOABl MHUKpPOOHOH peMeauanuy.
Hcnonb30BaHne MUKPOOHBIX KOHCOPIMYMOB. MUKpOOHOIOTHYECKHE MTPenapaThl KOMIIJIEKCHOTO
nevctBus. [I[puMeHeHre TEXHOIOTHIT MUKPOOHON peMeIraIiu.

Tema 6. ®utopemennanus

OOume ocHOBBI ¢uropemenuanui. MexaHu3Mbl QuropeMennanui. DOUTOIKCTPaAKIHS
(puroakkymynauunus). Pactenus-runepakkymymiastopsl. Vcnonb3oBanne GUTOIKCTPAKIMU IS
OUNCTKHA OKPYKAIOIIEH Cpeabl OT TSDKEIBIX METANIOB M OpPraHMYECKUX 3arps3HUTENIEH.
Ourtodunsrpanusa (pusoduiabtpanus, OnacTropuibTpanusi) U €€ MNPUMEHEHHE ISl OYUCTKHU
CTOYHBIX BOJ  OT TsDKENbIX  MeTauioB.  duroBonmarmnmszamus.  Pusopemennanus.
O®uronerpananus. Mcnoab3oBaHue TPAaHCTEHHBIX PACTEHUH 711 OYMCTKH MOYB, TPYHTOBBIX BOJI
OT 3arpsI3HUTEIIEH.

Tema 7. buopemennauus Hedgre3arpsi3HEHHBIX Cpel

[IpoGnema 3arpsi3HeHus OKpyXkarome cpeabl HedTbio M HedTenponykrtamu. Hedts:
XUMHUYECKHH COCTaB, TOKCHMYHOCTh M OMOnerpanabeabHOCTh OTAENbHBIX KOMITOHEHTOB.
[IpenensHo pomyctumble koHuenTpauuu (I1IK) yrineBonoposoB HedTH 1 METOIbI KOHTPOJIS 3a
ux comepxanueMm. [Ipomecchl camoouuineHusi HedTe3arps3HEHHBIX  cpel.  MeToabl
BOCCTaHOBJIEHHUs He(Te3arpsA3HEHHBIX IOYBEHHBIX J3KocHcTeM. buopemenuanus Kak OCHOBa
BOCCTAHOBJICHUS HepTe3arpsiI3HEHHBIX 1MOYB. TEeXHOJIOTHU PEeKYIbTHBAIMH ITOYB €X Situ u in Situ.
AxTtuBanms aboOpuUTreHHONW HEMTEOKHUCIAIONEeH MHUKpOhIOpsl HePTE3arpsI3HEHHONW ITOYBBI.
Hcnonb30oBaHne MHUKPOOMONIOTHYECKUX TMPernapaTtoB s JIMKBHIAIMHM He(Te3arps3HEHHMN.
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®DakTOphl, BIUAIOIIME HA CKOPOCTh OHOpA3IOKEHHUs yrieBoAopoaoB HedpTu. I[IpoGremsl
HUCITIOJIB30BaHUA 6H0peMCIII/IaL[I/IOHHBIX TEXHOJIOTHH I OYUCTKHU OT He(i)TSIHbIX 3an513HeHI/II71 B
BOJIHBIX 3KOCHCTEMaX.

Tema 8. buopemennauus armocgepbl

BakrepuanbHblil ra30BbIi (OKHCIUTENbHBIN) GUIBTP. ['pynnupoBKH MUKPOOPTaHU3MOB,
BXOJISIINE B COCTaB 0aKTEPUAIBHOIO T'a30BOro (uiIbTpa: METAaHOTPO(BI, KapOOKCHI00aKTepuH,
BOJIOPO/IHBIE, HUTpUDUIIIPYIOLITHE Oakrepuu, cepobakTepuu, 1uaHo0aKkTepuH,
YIII€BOIOPOAOKHUCISIONINE MUKPOOPTAaHU3MBbI, OKUCIISIIOIIME JIETYYHE YTIIeBOAOPOAbl. MeTombl
MHUKPOOHMOJIOTUYECKON OYMCTKH Bo3ayxa. llogbop MHUKpPOOPraHM3MOB Il  Pa3oKEeHUs
3arpsi3HAOMUX BemecTB. buodunprpanus. [Ipunnun aeiictBus 6uodpunbpTpa. AGCOPOITMOHHO-
Omoxummudeckne MeTonel. [lpuHnun QyHKOHOHUpOBaHHS OHOCKPYyOOepoB. buopeakTopsr ¢
OMBIBa€MbIM clioeM. OUTOTEXHOJIOTHH JIsl OYMCTKH BO3/1yXa.

Tema 9. buopemennaumsi cpea, 3arpsi3HEHHBIX CTONKHUMM
coeIMHEHUSAMU, THAKEeJIbIMH METANJIAMHU, PAAUOHYKIHIAMH

3arpsi3HeHue MOYB CTOMKMMU OPraHMYECKUMHU COCAMHEHHSIMH M TSKEJIBIMH METaJllIaMU.
ParnmonanbHOE KOMIUIEKCHPOBAaHUE METOJIOB OYHCTKU IPYHTOB OT 3arpsisHeHui. buonornyeckue
METOJIbl OYMCTKH MPOMBIIIIEHHBIX U OBITOBBIX CTOYHBIX BOJA. THIIBI COOPY)KEHUI U MPOIIECCOB
1o OMOJIOTHYECKOW OYHMCTKE CTOKOB (a’poOHBIE, aHadpoOHBIE M cMmemaHHble). COBpeMEHHBIC

OPraHnv4eCKuMu

METOAbl OUUCTKHU I'PYHTOBBIX BOM. MI/IKpO6I/IOJ'IOFI/IIICCKa$I OYHUCTKA PaUOAKTHBHBIX OTXOOO0B.

4.3.1. IlepeyeHb CEMHHAPCKHUX, MPAKTHYECKUX 3aHATHII U JIAOOPATOPHBIX PadoT
Ne Ne HaumeHnoBanmue TpynoemMkocTh OuneHoYHbIE DopMmupyembie
n/H | pa3genaaun CeMHHApPOB, (uac.) cpeacTBa KOMIETeHIHH
TeMbI NPAKTUYECKUX U Bcero N3 Hux (MHIUKATOPBI)*
J1a0opaTopHBIX padoT 4acoB NMpaKTHYeCKas
MnMoAroToBKa
1 2 3 4 5 6 7
1. | Temal buopemenuarnus: Komnoxsuym IIK-3
OCHOBHBbIC IIOHATHS, 4 UK 532
MPEUMYIIECTBA,
TIPUHITUTIBI
2. | Tema2 3arpsisHeHUE Konioksuym IK-3
OKpY’Karolle cpeibl 4 1}?(‘)11’511;? HITK 1 3.2
3KOTOKCHKAHTaMH.
WcToyHnKn 3arpsi3HEHAS
3. | Tema3 MOHUTOPHHT Cpe, Komnoksnym MK-3
IOKa3aTeNIu UX 4 Pedepar HJIK 5k 3.2
3KOJIOTMYECKOTO Hoxnan
COCTOSIHUSI
4. | Tema4 buornueckas u KoIoKBIyM nK-3
abuornueckas 4 Pecpepar MK 1k 3.2
Tpanchopmanys Hornan
AKOTIOJITIOTAHTOB
5. | Tema$s Hcnonb3oBanue Komnoksuym MK-3
MUKpPOOPIraHU3MOB B 4 Pedepar UK k3.2
OMOpeMeIMAIMOHHBIX Hoxnan
TEXHOJIOTHSIX
6. | Tema 6 KommoxBuym IK-3
@uropemenuanus 4 Pegpepar MK k3.2
Jokman
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Tema 7 buopemenuanus Kommoksuym K-3
HedTe3arpsI3HEeHHBIX 4 Pedepar HIK 1k 3.2
cpex Jloxmnan
Tewa § Buopemenuarus 4 Ko;gg:;:gm IK-3
HJIK 1k 5.2
aTMocdepsl Jlokman
Tema 9 buopemenuanus cpen, Komnnoksuym K-3
3arps3HEHHBIX Pedepar HIIK 1k 3.2
CTOMKHMU Hlowran
OpraHUYECKUMH 4
COCTMHCHUSIMU,
TSOKETIBIMHA METAJIJIaMH,
paMOHYKIIUIAMU

4.3.2. Hepeqeﬂb TEM (BOl'lpOCOB), BBIHOCMMBIX Ha CaMOCTOATEC/IbHOEC H3YYCHHE

CTYACHTAMM B PaMKaxX caMocTosTebHoil padorsl (CPC)

Tema 3ananue Dopmupyemas HIAK
KOMIIETEHIIHS
Tema 2. 3arpsizHenue N3yunth TEOpETHUECKUH Marepuayl II0 [K-3 UK 3.0
OKpY’KaroIeH cpelibl BOIIPOCaM:
9KOTOKCHKAHTaMH. «VICTOYHUKA XMUMHUYECKOTO 3arpsi3HeHHUs
HcTouHUKY 3arps3HEHUs] | BOIHOU CPEbI».
«MICTOYHMKHA XUMHYECKOTO 3arpsi3HeHHs
TIOYBY.
«MlcTOYHUMKN 3arpsi3HEHUS 3eMelb MpU
MOJO3eMHON  pa3paboTke MOJIE3HBIX
HCKOTIAEMBIX).
Tema 3. MouutopuHr N3yunts TEOpETHUECKUH Marepuayl II0 IK-3 UK 3.0
cpell, ToKa3aTean ux Bompocy:  «buonornveckass — MHIUKAIHS
9KOJIOTHYECKOT0 XUMHAYECKOTO 3arps3HEHUS».
COCTOSIHUS
CaMocTosiTenibHass paboTa: paccMOTPETh IK-3 UK k3.0
MHUKpOOHOE a3JIOKEHHe  TeKcajieKaHa.
Tema 4. buotnueckas u p p 8
Hammcate  mostamHO — NPOMCXOAALIHE
abuoTuyeckas
XUMHUYECKHE peaxiun OKHCIICHUS
TpaHcpopmarus
OakTepussMH TekcajiekaHa (B a’poOOHBIX
3KOIOJUTIOTAHTOB
YCIIOBUSX). VYka3atp (bepMeHTHI,
KaTaJIM3UPYIOIUE 9TH PEaKLUH.
Tema 5. Ucnionp3oBanne | M3ydnTh TeopeTHUECKHl MaTepuan IIo IK-3 UK k3.0
MHKPOOPTaHHU3MOB B BOTIPOCY: «XapaKTepUCTHKA METAHOTEHOB).
OuopeMeTualnOHHBIX
TEXHOJIOTHSIX
M3yunts TeEopeTMueckuil MaTepual 1o IK-3 HJIK
Tema 7. Buopemeauanus Y P P K 1k 3.2
Bompocy: «HedTb: XuMmMHueckuii cocTas,
He(Te3arpsa3HeHHbIX
cpe TOKCHYHOCTh H  OHOJerpajadenbHOCTh
pel OTJENBHBIX KOMIIOHEHTOB.
Tema 8 N3yunTe TEOpeTHYECKHII MaTepHan 1o I1K-3 UK k3.2
) BONPOCY: «XapaKTepUCTHKA IPOKAPUOT,
buopemeananus
BXOMSIIMX B COCTaB OaKTEPUAIBHOIO
aTMocdepsl

Tra3oBOro (bnmﬂ‘pa».
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4.4. MeToan4yeckune yKa3aHHsl M0 OPraHU3aIlUU CAMOCTOSITEIbHON PadOThI CTYIEeHTOB

CamocTtosTenbHas padoTa CTyJIEHTOB SBISICTCS COCTAaBHOW 4acThiO y4eOHOro mMmpoliecca u
UMEeT IIeJIbI0 3aKpeIyieHHe H yriayOJieHWe TIOJYYCHHBIX 3HAHWW M HaBBIKOB, IOUCK U
npuoOpeTeHne HOBBIX 3HAHUW, a TaKXKE BBINOJIHEHUE YUEOHBIX 3aJaHUi, MOJTOTOBKY K
MPEJACTOSAIMM 3aHITUSM, 3a4€TaM U SK3aMEHaM.

Jlist  opraHu3anud  CaMOCTOATEIbHOW paboThl MO JucHUIUIMHE «buopemenuanus
HCITOJIB3YIOTCS CIeAYIoIKe POPMbI CAaMOCTOSATEILHON y4eOHOM pabOTHI:

- Pabora HaJ KOHCIICKTOM JICKI[UH.

- [lon6op, nzydyeHune, aHaIu3 peKOMEHJI0BAHHON JTUTEPATYPHI.

- CaMoCTOSITENIbHOE M3YYCHHE OTIEIbHBIX BOIPOCOB B PAMKax OIPEACIICHHBIX TEM, HE
H3JI0KECHHBIX B JIEKIUH.

- Hanmucanue pedeparos.

- [loaroroBka MOKIaM0B C Mpe3eHTAIHEH.

- BoinmonHnenue nucbMeHHBIX paboT.

- [TonroroBka k 3a4ery.

Pegepam — dopma mnucbMeHHON pabOThI, KOTOPYIO PEKOMEHAYETCS MPUMEHSTh MpU
OCBOCHHMH BAPHATHUBHBIX (TPOPHIBHBIX) TUCIHUIUIMH NMPodeccHoHalbHOro nukia. [lpeacrasnser
co00i1 KpaTKoe U3JI0KEHHUE COACPKAHUS HAYUHBIX TPYIOB, JIUTEPATYPHI MO ONPEACTICHHON TeMe.
O0bem pedepara MokeT mocturath 15-20 cTp.; BpeMs, OTBOJUMOE Ha €ro MOATOTOBKY — OT 2
Hexenb 1o Mecsana. IloaroroBka pedepara moapasyMeBaeT CaMOCTOSITENIBHOE U3YyYeHHeE
CTYACHTOM HECKOJIbKHX JINTEPAaTYpPHBIX HCTOYHHKOB (y4eOHMKOB, MOHOTrpaduii, HaydHBIX
cTatreii W T.A.) MO ONpeAeNnéHHOW TeMe, HE paccMaTpuBacMol MOAPOOHO HA JIEKIUH,
CHCTEMaTH3aIMI0 MaTepualia M KpaTkoe ero usioxenue. Llenp Hanucanus pedepara — mpuBUTHE
CTYJCHTY HaBBIKOB KPAaTKOTO U JJAKOHMYHOTO MPECTaBICHUsI COOpaHHBIX MaTepUaIoB U (PaKTOB
B COOTBETCTBHH C TPEOOBAHMIMH, IPEABIBISEMBIMHI K HAyYHBIM OTYETaM, 0030paM U CTaThsIM.

CrpykTypa pedepaTa BKIIOYAET:

- TuTynbHBIN JUCT.

- Conepxanue.

- Beenenue, re kpatko Gpopmynupyetcs nmpodiema, 11eb U 3a1a4u pedepara.

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

- 3aKJII04YEHHE.

- CIIMCOK MCIIOTTb30BAHHOM JIUTEPATYPHI.

[Tpu odopmnennn pedepara crieayeT NPUAEPKUBATHCS TEXHUUECKUX TpeOOBaHUA,
peIbsABISEMBIX K pedepaTaM U KypcOBbIM paboTaM, UMEIOIINXCS Ha Kadeape.

Yemuoui 0doxknao — 310 coobmenue B TeueHue 10-15 MHH, B KOTOPOM CTYAEHT B
JAKOHUYHOHN (hopMe TOIHKEH M3JI0KUTh MaTephal 0 COOTBETCTBYIONIEH TEMe, TPUACPKUBASCH
CIIEAYIOIIEro IJlaHa: BBEJCHHE, OCHOBHAs 4YacTh, 3akitoueHue. JloKimaj CompoBOXKAAaeTCs
Npe3eHTaIMel, OTpaKaloIIeld OCHOBHBIE TTOJIOKEHUS 10 COOTBETCTBYIONIEH TeMe, BKIIIOYArOIIeH
HarJsiiHble MaTepuaibl (CXeMbl, TaOuuipl, Goto U T.1.). Ilo OKOHUaHMM JOKIana CTYAEHTY
3aJ]af0T BOMPOCHI, KaK IMPEToIaBaTellb, TaK M CTYICHTHI, Ha KOTOPBIC JOKJIATUUK JOJDKEH JaTh
MCUEPIIBIBAIOIINE OTBETHI.

Kpurepuu onennBanus pedepara:

- OLeHKa «OTIMYHOY BBICTABIIAETCS B TOM Clly4yae, eclii B pedepare MOJTHOCTHIO PACKphITa
TeMa, TPOAHATM3HPOBAHO COBPEMEHHOE COCTOSIHHE BOIPOCA, MaTepuai HW3JI0XKEH JIOTUYHO,
MOCJIEI0BATENbHO, TNpHBeNeHO He MeHee 10 JMTepaTypHBIX MCTOYHMKOB (CpeIu KOTOPBIX
npeobnagaeT JuTepaTypa 3a mociaeaHue S JeT), pedepaT opopMieH B COOTBETCTBUU C
TEXHUYECKUMU TPEOOBAaHUAMH, IPEABABISIEMBIMU K TAKOTO poja paboTam.

- O1leHKa «XOpOLIO» - TeMa PacKpbiTa, MPUBEJEHO JOCTATOUHOE KOJIMYECTBO MaTepuala,
HO NPU ATOM MaTepual B HEIOCTaTOYHOW CTENEHHM MPOaHAJM3UPOBAH aBTOPOM, OhopMieHHE
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.

- OueHKa «yJIOBJIETBOPUTEIHHO» - TEMa PAaCKphITa MOBEPXHOCTHO, MaTepHall MPUBEACH
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KaK MpocTasi KOHCTaTaIus (akToB, HE MPOaHATM3UPOBaH, B 0)OPMIICHUH UMEIOTCSI TEXHUYECKUE
HEJIOCTATKH, CIIUCOK JIMTEPATYPhI COJIEPKUT MEHEE 5 UCTOUHHKOB.

- OneHka «HEYJIOBJIETBOPHUTEIIBHO» - TeéMa HE PacCKpbITa, CKYIHBIM 00beM IPHUBEICHHBIX
MaTepHUaoB.

Yemuwoiti 0oxnao — 310 coobmenue B TedeHue 10-15 MUH, B KOTOpPOM CTYICHT B
JAKOHUYHOU (popMe MOIHKEH M3II0KUTh MaTepHall MO COOTBETCTBYIOMICH TeMe, MPUACPKHUBASICH
CIICMYIONIECTO IUIaHAa: BBEJACHUE, OCHOBHAs 4YacTh, 3akitoueHue. Jlokimanm CcompoBOXKIAETCS
MPE3CHTALNEH, OTPAXKAIOIEH OCHOBHBIE MOJIOKEHHS 110 COOTBETCTBYIOIIEH TEME, BKIIOYAIOIIEH
HarISIIHBIE MaTepHalibl (CxeMbl, Ta0nuiel, Goto u T.4.). Ilo OKkOHYaHWW AOKIama CTYICHTY
3a/1aI0T BOIIPOCHI, KaK IMpernojaBaTelib, TaK U CTYJEHTbI, HA KOTOPbIE JOKIAIYUK JOJDKEH J1aTh
HCYEPITHIBAIOIINE OTBETHI.

Kpurepuu onieHMBaHUs YCTHOTO JOKJIAA!

- OmneHka «oTIMYHO». B JOKIIame NOJHOCTBIO pacKphiTa TeMa, ITPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSTHME BOMPOCA; CTYACHT CBOOOJHO BJAJCET MAaTE€pUaAJIOM, H3JIaraeT ero
JIOTUYHO, TIOCJEI0BATENIbHO, JIAKOHUYHO, COONIOas OCHOBHBIE MpaBHJIa KYJIbTYPbl pPEUu.
Joxmaa compoBOXKAAaeTCs MPE3CHTAIMEH, KOTopasi OTpakaeT OCHOBHBIC TOJIOKEHHS JOKJIajaa,
MPE3CHTAIUs COCTaBJIeHA TPAaMOTHO ¢ COOJIIOICHHEM OOIIMX TPeOOBaHMIA, TPaBUI MIPU(TOBOTO
oopMIICHHS, TIOJa4l TPaPUIECKOro MaTepuaia, MMEIOTCS CCHUIKM Ha MPUBEACHHBIE (OTO,
PUCYHKH, CXEMBI U T.J., IPUBOJAUTCS CIIUCOK HCIOJBb30BaHHOM nuteparypsl. [lpu obcyxnenun
JOKJaZa CTYACHT JlaeT HCYEPIBIBAIOIINE, apTYMEHTHUPOBAHHBIE, KOPPEKTHBICE OTBETHI Ha
BOITPOCHI.

- Ouenka «xopomo». Tema packpeiTa, TPUBEACHO AOCTATOYHOE KOJMYECTBO MaTepuaa,
HO TIPY 3TOM MaTepuajl B HEIOCTATOYHOM CTEIeHU MpoaHaIM3UpoBaH aBTopoM. [Ipe3eHTarus He
B TIOJIHOW CTENEHU COOTBETCTBYET OOIIMM TpeboBaHusM. OTBETHI CTYJEHTA HE Ha BCE BOMPOCHI
SBJISIFOTCSL UCUEPTIBIBAIOIIUMH U apTyMEHTUPOBAHHBIMH.

- OLeHKa «yJOBIETBOPUTENBHO». TeMa pacKphiTa HE TOJHO, MaTepuaj MPUBEICH Kak
mpocTtas KOHCTaTalnusi (pakToB, HE MPOAHAIM3MPOBAH, CTYACHT IOKa3bIBAE€T IMOBEPXHOCTHHIE
3HAHHA. [Ipe3eHTamusi YaCTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBaHusMm. [lpu
OoOCY)XJIEeHUU [OKJIaJa CTYJEHT HE BCErja JaeT MpaBWIbHBIC, HMCUYEPIBIBAIONINE OTBETHI Ha
3a/1aBa€MbI€ BOIIPOCHI.

- OleHKa «HEYIOBIETBOPUTEIHHO». TeMa JOoKIaZga HE pacKpbiTa, CKYIHBIH 00beM
MIPUBEJICHHBIX MaTepUaJiOB; Mpe3eHTaIHs OTCYTCTBYET. [Ipn 00Cy)IeHun MoKIaaa CTYJIEHT He
JTA€T OTBETHI UJIM OHU HE COOTBETCTBYIOT 33JIaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPETYCMOTPEHbI YUEOHBIM
TUTAHOM.

V. YYEBHO-METOANYECKOE U UTHOOPMALIMOHHOE OBECIIEYEHHUE

JUCHUIIJINHBI
a) nmepevYeHb JUTEPATYyPhbI
OCHOBHAasl JINTepaTypa
1. TlpuxmamHas HSKOOWMOTEXHOJOTHA : Yy4del. mocobue s CTyA., oOyd. IO CIell.
«buotexnonorus» : B 2 1. / A. E. Ky3nenos [u np.]. — M. : bunom. JIaboparopus 3HaHUH,

2012. -2 T.

2. buonormueckuii KOHTPOJIb OKpYyXkaromieil cpeasl. buonnaukanus u OUOTECTUPOBAHUE :
VYueb. mocobue st ctyn. By3os / O. I1. Menexosa [u np.] ; pen.: O. I1. Menexoga, E. U.
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.

JAOMOJIHUTEIbHAS JUTepaTypa
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1. Buosorumveckuii KOHTPOJb OKpYKaromel cpeapl. ['eHeTHUYeCKuii MOHUTOPUHT : y4eO.

nocobue / pen.: C. A. I'epacekuH, E. W. CapanynsieBa. — M. : Akagemus, 2010. — 207 c.

2. HerpycoB A. . Mukpo6uonorust / A. . Herpycos, 1. b. KoroBa. — M. : U3xa. nentp

«Axagemus», 2006. — 350 c.

3. DKoJIorusi MUKPOOPTraHu3MOB : y4eb. mis crya. By3oB. / A. U. Herpycos, E. A. bonu-

Ocmonosckast, B. M. T'opiienko u 1p.; nox pea. A. U. Herpycosa. — M. : U3natenbckuit

neHtp «Akagemusi», 2004. — 272 c.

0) CIMCOK ABTOPCKHUX METOAUYECKHX Pa3padoToK:

Y4eOHo-MeTONUYECKHNE MaTepuaibl (JEKUUU-TIPE3CHTAllMd 10 TeMaM JTUCIUILIMHBI,
BONIPOCHI IS TOATOTOBKH K KOJUIOKBUYMaM, 3aJaHUS JJs CaMOCTOSITENbHOW paboThI),
pasmenieanbic B DMMOC UT'Y - https://educa.isu.ru.

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

1. Hayuynas Dnextponnas bubnuorexka http://www.e-library.ru

2. UadopmanmonHas cucrtema «EquHOE OKHO JTOCTyma K 00pa3oBaTEbHBIM pecypcam»
(http://window.edu.ru)

3. DU3 «bubanoTex». Aapec nocryna: https://isu.bibliotech.ru

4. OBC «M3narenbctBo «Jlauby. Anpec noctyna: http://e.lanbook.com

5. OBC «PykonT». Aapec pocryma: http://rucont.ru

6. OBC «Aiibykc». Anpec mocryma: http://ibooks.ru

7. 9BC «FOPAUTY. Anpec nocryna: https://www.biblio-online.ru/

8. Db MUspmarenmbckoro meHTpa «Axamemusiy. Anpec moctyma: http://www.academia-
moscow.ru

9. http://www.fptl.ru/biblioteka/biotehnologiya.html

10. http://www.medbook.net.ru/010512.shtml

11. Coro3 obpa3oBarenbHBIX CaiTOB - EcTeCTBEHHBIE HAYKH

12. http://tusearch.blogspot.com - [louck 3JI€KTPOHHBIX KHHT, MyOJUKAIUH, 3aKOHOB,
['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

13. Google Scholar —TTorckoBas crcTema 1Mo Hay4HOM JIUTEPATYPE.

14. Science Research Portal - Hayunas mouckoBas cHCTEMa, OCYIIECTBIISIONIAs
MOJTHOTEKCTOBBIN TOWCK B KypHAJIaX MHOTHX KPYITHBIX HAy4YHBIX H3/aTEIbCTB, TaKUX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JOKYMEHTHl B
OTKpPBITBHIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

V1. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHO-1a00paTOpHOE 000pyI0BaHHE:

Aynutopus Ui TPOBEJIEHUS  3aHATUH  JIEKIIMOHHOTO  TUMa:  o0opyaoBaHa
CIIeNUaTM3UPOBaHHON (yueOHOM) MeOenpl0o Ha 66 TMOCaJOYHBIX MECT; TEXHHYECKUMU
cpeacTBaMu OOyUYEHHs, CIYXKAIIUMU Ui TpeACTaBleHUs y4dyeOHOW WH(pOpMaluu OOBIION
aynuTtopuu no aucuumiuHe «bruopemenuanusi»: npoekrop Epson EB-X03, sxpan Digis; yue6HO-
HATJISTHBIMU TTOCOOMSIMHE: TIPE3EHTAIIUH 110 KaXKIO0H TeMe MPOTrPaMMEI.

KomneioTepusiit  kiacc (yueOHast aynuTopusi) [Uisl TPYNIOBBIX M HHAUBUAYAJIbHBIX
KOHCYJIbTAIlM, TEKYyIIEro KOHTPOJS U TPOMEKYTOUHOM aTTecTaluu, OpraHU3aluu
CaMOCTOSITEIbHON pabOThI: ayAUTOpHs 000pyAOBaHa CHEIUATU3UPOBAHHOMN (yueOHO) MeOeTbio
Ha 20 mOCaJO4YHBIX MECT, JOCKOM MenoBOi; 000pynoBaHa TEXHUYECKHMMHU CpPEACTBAMU
o0ydeHust: cuctemMHsbIin 6J10k PentiumG850, morutop BenQ G252HDA-1 mit.; cuctemMHbIi 610K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mt.; cuctemusiii 6mok PentiumD 3.0GHz,
MoHuTOop Samsung 740N — 3 mT.; Mmoro6mok IRU T2105P — 2 mT.; cuctemusblii 6ok Pentium
G3250, monutop BenQG955 — 1 mt.; cucremusiii 6mok Pentium G3250, monuTop BenQ
GL2250 — 1 mT.; cuctemubrii 6ok Pentium G3250, monuTop Samsung T200 HD — 1 mT;
cucteMHbIi 610k Pentium G3250, monuTtop Samsung T190N — 1 mT.; cuctemHusbli 610k Pentium
G3250, monutop Samsung 740N — 1 mr.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.


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.academia-moscow.ru/
http://www.academia-moscow.ru/
http://www.fptl.ru/biblioteka/biotehnologiya.html
http://www.medbook.net.ru/010512.shtml
http://tusearch.blogspot.com/
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C HeorpaHM4eHHBIM JOCTYNOM K ceTH VMHTepHeT u obecredeHHeM J0cTyla B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BATENBHYIO CPELY OpraHU3aIHH.

[Tomemenue uiga  XpaHeHHs] W NPOQPHUIAKTUYECKOTO  OOCTYXKHBaHUS  y4eOHOTO
000pyIOBaHUS: ayAUTOpPHUS OOOpyAOBaHA CHENHMATH3UPOBAHHON MeOenIbi0 Ha 6 TOCAJTO0YHBIX
MecT; HOyTOYK «Asus-K52DR» - 1 mt., HoyTOyk Lenovo G580 — 1 miT.

6.2. IlporpaMmMHoOe obecrievyeHme:

DreamSpark Premium Electronic Software Delivery (3 years) Renewal (Windows 10
Education 32/64-bit (Russian) - Microsoft Imagine, Windows 7 Professional with Service Pack 1
32/64-bit (English) - Microsoft Imagine, Windows Server 2008 Enterprise and Standard without
Hyper-V with SP2 32/64-bit (English) - Microsoft Imagine, Access 2016 32/64-bit (Russian) -
Microsoft Imagine, Access 2010 32/64-bit (Russian) - Microsoft Imagine). Torosop Ne03-016-
14 ot 30.10.2014r.

Kaspersky Endpoint Security mans 6usneca - CrammaptHbeiii Russian Edition. 250-499.
®opyc Kontpakt Ne04-114-16 ot 14nosa0ps 2016r KES. Cuer NePCI[3-000147 u AKT ot
23H0s160ps 20161 JInm.Ne1B08161103014721370444.

Microsoft Office Enterprise 2007 Russian Academic OPEN No Level. Homep Jlunensuu
Microsoft 43364238.

Microsoft Windows XP Professional Russian Upgrade Academic OPEN No Level. Homep
Jlunensuu Microsoft 41059241.

Office 365 npodeccronanbublii mwiroc st ydammxcs. Homep 3akaza: 36dde53d-7cdb-
4cad-a87f-29b2a19c463e.

6.3. TexHnuyeckue U 31eKTPOHHbIE CPeACTBA:
Hp63€HTaHI/II/I K JICKIIUSAM IO BCEM pasaciiaM U TeMaM OTUCHHUITJINHBL.

VIl. OBPA3OBATEJ/IBHBIE TEXHOJIOTUA

Jns  ocBoeHuss — aucuuiiuHel  «buopemenuanus» — OPUMEHSIOTCS  CIENYIOLIUE
00pa3zoBaTeNbHbIC TEXHOJIOTUH:

- Ungopmayuonnasn nexyus. Jlekuus — 3T0 CKAaToe M3JIOKEHUE OCHOBHBIX HAYYHBIX
¢dakToB, YTO sBIAETCS 0a30W IS aHaIW3a PaCCYXKIEHUM, OILIEHOK.

- Jlexyus-euzyanuzayus. YUUT CTYIEHTOB MPeoOpa3oBbIBATh YCTHYIO M TMHCHMEHHYIO
MH(}OpPMALIMIO B BU3YaIbHYIO OpMY, UTO GOPMUPYET Y HUX MPOPECCHOHATBHOE MBILIUIEHUE 3a
CYeT CHCTeMaTH3allid U BbIJENeHUs Haubonee 3HAYMMBIX, CYIIECTBEHHBIX AJIEMEHTOB
comepxanus oOydeHHs. 3ajava MPEnojaaBaTelisi HCIOIb30BaTh Takue (HOPMBI HATJISTHOCTH,
KOTOpBIE HA TOJBKO JOMOIHSIOT CIOBECHYI0 MH(DOPMAINIO, HO U CAMHU SIBJISIFOTCSI HOCUTEISIMHU
uH(popManuu (CXeMbl, PHUCYHKH, CIANABI-TIPE3CHTANHN, U T.I.). DTOT BUJ JIEKIMH JIydIle
BCET0 HCIOJIb30BATh HA HTAlle BBEJCHUS CTYJICHTOB B HOBBIN pa3jiell, TeMY AUCHUILIMHBI.

- [Ipobnemnas nekyus. B otnuune ot coaepxaHus WHOOPMAIMOHHOM JIEKIIUHU, KOTOPOE
MpeasiaraeTcsl TMpenojaBaTeieM B BHUJAE W3BECTHOIO, IMOUICKALIETO JIMIIb 3alIOMUHAHUIO
Marepuaia, Ha TMPOOJEMHOW JIEKIIMM HOBOE 3HAHWE BBOJUTCS KAaK HEW3BECTHOE IS
oOyuaromuxcs. [IpoGneMHas nekius HAuYMHAETCS C BOIMPOCOB, C TMOCTAHOBKHU MPOOJIEMBI,
KOTOPYI0O B XOJ€ H3JIOKEHUS MaTepralia HeoOXOJAMMO pemuTh. JIeKIUs CTPOUTCS TaKuM
o0pa3oMm, 4TO MO3HAHUSI 00YyYaromIerocs MpUOIIKAIOTCA K TOUCKOBOM, HCCIIE0BATEIbCKOM
JESATeTLHOCTH. 371eCh YYaCTBYIOT MBIIIJICHHE OOYYarOIIETOCs W €ro JUYHOCTHOE OTHOIICHHWE
K YCBaUBa€MOMY MaTepuaiy.

- Jlexyusa-6eceoa. Ilpeamonaraet HETOCPE/ICTBEHHbI KOHTAKT TMPENojaBaTeliss ¢
aynutopueil. [lpenMytnecTBo JeKIUU-0ecebl COCTOUT B TOM, YTO OHA IMO3BOJISIET MPUBICKATH
BHHUMaHUE CTYJCHTOB K HanOoJjee BaXKHBIM BOIIPOCAM TEMbI, OINPEAETATh COAEepXKaHUEe U TEMI
U3IIOKEHUsT Y4eOHOTO MaTepuaia ¢ y4eToM OCOOEHHOCTEH CTYICHTOB.



19

- Konnoxeuymusl — BUIl y4€OHOTO 3aHSTHS, IPOBOJAUMOTO C IENBIO TIPOBEPKU M OLICHUBAHHUS
3HaHMK ydanmxcs. KOJTOKBUYM MOXET MPOBOIUTHCS B (OpMe HWHAMBUAYAIBHON Oecempl
npernoJiaBaTessi Co CTYJACHTOM HIIM KaK MacCOBBIA ompoc. B Xome rpynmoBoro ooOCyxIcHHUs
CTYJCHTBI y4aTcsl BBICKA3bIBATh CBOIO TOYKY 3PEHHUS IO OMPEACICHHOMY BOIIPOCY, 3allUIIATh
CBOC MHEHHE, TPUMEHSISI 3HAHUS, MTOJIyYeHHbBIE Ha 3aHATHAX 110 TIpeaMeTy. B xo/1e KookBruyma
TaK)Ke TMPOBEPSIOTCS pedeparsl, APYyrue NHCHbMEHHBIE pPabOThl CTYJISHTOB, IPOBOJUTCS
3aCITyIIMBaHUE JTOKIIAIOB.

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

- Hucmanyuonnvlie  obpazosamenvhvie  mexuworocuu.  Ilom  AUCTAaHIIMOHHBIMH
00pa30BaTeNbHBIME TEXHOJOTHUSMHU MOHUMAIOTCS 00pa30BaTEeIbHBIC TEXHOJOTHH, PeaTn3yeMble
B OCHOBHOM C ITPHMEHEHHEM HH()OPMaIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTel. [Ipu ocBoeHnn
JTUCITUTUINHBI « buopeMeauanusiy UCTIOIb3YIOTCS CICAYIONINE TEXHOIOTHHU:

. KelcoBasi TEXHOJIOTUsSI — JOPMA TUCTAHIIMOHHOTO OOYUYEHUS, OCHOBaHHAsI
Ha MPEIOCTaBICHUHU 00ydJaromuMesi HHPOPMAITMOHHBIX 00pa30BaTEIBHBIX PECYPCOB
B BHJC CICHUAIM3HPOBAHHBIX HAOOPOB Y4eOHO-METOIUYECKUX KOMILJICKCOB C
WCIIOJIb30BaHUEM PA3JIMYHBIX BHJIOB HOCUTENCH HH(OpMannu (KEHCOB);

. WHTEPHET-TEXHOJIOTHSI — CIIOCO0 AMCTAHIIMOHHOM Nepeaayr HHPOpMaIny,
OCHOBaHHBIM Ha WCIOJF30BAHUHU TIIO0AIBHBIX M JIOKAJTBHBIX KOMITBIOTEPHBIX CETEH
JUIsE 00ECTICYCHHUs TOCTyNa 00YyJarmuXxcs K HHPOPMAIIMOHHBIM 00pa30BaTeIbHBIM
pecypcam u I GOPMHUPOBAHUST COBOKYITHOCTH METOJINYCCKUX, OpPTraHU3AI[MOHHBIX,
TEXHUYECKUX M MPOTPAMMHBIX CpPEICTB peallu3alliil M YIPaBJICHUS YYCOHBIM
IPOIIECCOM HE3aBUCHUMO OT MeCTa HaxOXJIeHHUs ero cyownekToB. Mcmomib3yercs
O6pasoBarenbhbiii moptan UI'Y - educa.isu.ru.

Vill. OHEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTALIMU
B kauecTBe OIICHOYHBIX CpEACTB JJis BXOAHOIO KOHTPOJIS OLEHKH YPOBHSI 3HAHUMN
CTYAEHTOB MCIIONIb3yeTcsl cobecenoBaHue. B mpouecce cobecenoBaHus OLEHUBAETCS YPOBEHb
BJIa/IeHNs 0Aa30BBIMU 3HAHUSIMH, YMEHUSIMH, HaBbIKaMH, HEOOXOJUMBIMHU JIJIs1 Hayana o0ydeHus,
OIPEEIAETCS CTENEHD BIIaJICHU HOBBIM MaTEPUAIOM 10 Hayalla €ro U3y4EHUs.
OneHouHble MaTepHalibl TEKYILEro KOHTpoJs ¢opMupyrorcs B coorBeTcTBuu ¢ JIHA
YHHUBEPCUTETA.
B pamkax aucuuninuasl «bropeMenuanus» UCHOIb3YIOTCS ciaeayronie GopMbl TEKYIIEro
KOHTPOJISL:
- KOJUIOKBUYM;
- pedpepar;
- TOKJIaJ;
- MUCbMEHHAas paboTa;
- CUTYyallMOHHAs 3a7a4a;
- KOHTPOJIb CAMOCTOSITEIIbHON paboTHI.
@DOH/T OLIEHOYHBIX CPEJICTB BKIIOYAET!
- TEMaTUKa ¥ BOIIPOCH! K KOJUIOKBUYMAaM;
- IepevYeHb TeM pedepaToB/T0KIAIOB;
- TEMaTUKa U MaTepUabl 3alaHU [T BBIMOJIHEHUS MMCbMEHHBIX padoT;
- 3a/1aHue JJIsl CUTYallMOHHOM 3aJ1auu;
- BOMPOCHI JyI camocTosTenbHoro uzydenus (CPC);
- BOIIPOCHI IS 3a4€Ta;
- KpPUTEPHUH OLICHKU 3HAHUH CTYAEHTOB.
Ha3HaueHnne o1ieHOYHBIX CPEACTB: BBIIBUTH chopmMupoBaHHOCTH KomneTeHIuu [1K-3 (cm.

m. ).




14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

AN

20

Tembl pedepaToB
3arpsi3sHEHUE OKPYXKAIOIEH Cpe/ibl PaIMOAKTUBHBIMU AJIEMEHTaMHU.
XapakTepucTHKa KaHIIEPOTEHHBIX BEIIECTB, 3arPs3HAIOININX OKPYKAIOIIYIO CPEYy.
MeaunuHCKIE OTXOAbBI: KiIacCH(PUKaIs, KITacChl OMACHOCTH, CTIOCOOBI YTHIIN3AIINH.
dapmareBTUYECKUE OTXO/IbI KaK aKTyajlbHasl SKOJOTHYECcKas mpooiema.
MuKpOOpraHu3Mbl KakK TeCT-O0BEKTHI IS  OLICHKM TOKCHYHOCTH XUMHYCCKHX
COCTUHEHUM.
MuxkpoOHas TpaHchopMaIys CHHTETHYECKUX ITOBEPXHOCTHO-aKTUBHBIX BEIIECTB.
Paznosxenne MUKpoopraHnu3mMamMu MoJudTUIeHTEpedTaara.
MukpoOHOIOTUYECKHE METOBI OUUCTKHU KUPOCOACPKAIIUX CTOKOB.
AnpoOHas u aHa’poOHass MUKPOOHOIOTHYECKAs OYMCTKA CTOYHBIX BO/I.

. MukpoOHast yTuiau3amust TBEpIbIX OBITOBBIX OTXO/IOB.

. KomnoctupoBanue kak MeTo]] nepepaboTKH OpraHu4ecKUX OTXO/10B.

. buonerpananus oTxo10B LEUII0JI03HO-0yMa)KHOM MPOMBIIIIEHHOCTH.

. Buonerpaganys NpPOMBIIUIEHHBIX, CEIbCKOXO3SMCTBEHHBIX M OBITOBBIX OTXOAOB B

METaHTEHKaX.
B03MOXXHOCTH MCNOJIB30BaHUsI MMKPOOPTraHU3MOB Ul OUYUCTKH PaJHMOAKTUBHBIX
OTXOJIOB.

Bepmurpanchopmariyst OTX0/10B.

duropemenuanus MoYB, 3arPSA3HEHHBIX TAKEIBIMU METaNIAMU».

[IpumMeHeHHe pacTeHU AJI1 OYMCTKU CTOYHBIX BOJI OT 3arpsI3HEHUN PaJMOHYKIIMIaMU.
Hcnonp30BaHre MUKPOBOJOPOCIEH 111 OUUCTKU CTOYHBIX BOJI.

HedTtenutampl: xapakTepucTiKa, OCHOBHbIE METO/IbI IEPEPAOOTKH.

MukpoOHOE pa3nokKeHne MoJINapoMaTHIeCKUX yrieBOAOPOIOB.

Ponb MUKpOOpPraHu3MoOB B pa3ioKEHUHU MECTULUOB B ITOYBAX.

Tpanchopmaliny TUTHOLEIUTIONIO3HBIX CYOCTPaTOB IpUOAMM.

Posib MUKpOOPraHM3MOB B TPaHC(POPMALIMU COSTUHEHUN MBIIIbSIKA.

Ponb MUKpOOprann3mMoB B TpaHc(hopMaluy COeIMHEHUIN PTYTH.

Bonpocs! 1Jisi NOATOTOBKH K KOJUIOKBHYMaM
Tema 1. Buopemeouauus: 0cHoéHble ROHAMUA, HPEUMYULECIEA, NPUHIUNDL

Onpenencuue MOHATHS Ouopemenuanus. MecTo Ouopemeauanud B CHCTEME
MEPOTPUATHIA TI0 OUUCTKE cpell. [[pHHIUTIBI OHOpeMeTnaIiH.
OcHoOBHBbIE OHOJIOTHUYECKUE areHThI, UCIOJIb3yeMble B OHopeMeauanuu. [IpenmymiecTa
UCTIOJIB30BaHUS] OMOJIOTHUECKUX areHTOB MPU OYUCTKE OKPYKAIOIICH CPeIbl.
[Togxompl, HCMONB3yeMble B OHOpEeMeIUaIK: OWOCTUMYJISIMS W OHOayrMEHTAIHs.
Metozs! ex Situ u in situ.
OcBoenne GHOpeMeManOHHBIX TEXHOIOTHI B Pa3IHYHBIX Cpe/ax.

Tema 2. 3azpaznenue okpyycarouieit cpeovt IKomokcuxkanmamu. Uemounuku
3a2pA3HeHUA

Knaccudukanmst KceHOOMOTHUKOB.
Kcenobmnoruueckuit npoduiab GMoreoreHosa.
[TpoMbINIIEHHBIEC U CETBCKOXO035UCTBEHHBIC TPEANPUSTHS KaK HCTOYHUK 3arpsi3HEHUSI.
OCHOBHBIE DJKOTOJUTIOTAHTHI (3arpsS3HUTENN) OKpYXKarollel cpeasl (BO3Ayxa, BOJBI,
1ouBbl). JITUTENBHOCTh EPCUCTUPOBAHUS IKOTOKCUKAHTOB.
3amuTa pedeparoB (ToKIaa + Mpe3eHTaIHs):
«3arps3HeHHe OKPYXKaroIlel cpelibl paAMOaKTUBHBIMU 3JIEMEHTAMM.
«XapakTepuCTHKa KAaHIIEPOT€HHBIX BELIECTB, 3arPSI3HSIOUIMX OKPYKAIOIIYIO CPEIY».
«MeauuHCKre OTXO0/Ibl: Ki1acCU(UKAIMsI, KIIACChl OMTACHOCTH, CIIOCOOBI YTUITU3ALIUN.
«DapmareBTHUECKHE OTXObI KaK aKTyallbHast SKOJIOTHYECKast pooieMay.
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Tema 3. Monumopune cpeo, nokazameau ux IK0102U4ecK020 COCMOAHUA
1. Onpenenenue AOMYCTUMOTO YPOBHS 3arpsi3HEHUS MOJUTIOTAHTAMU PA3JIMYHBIX CPEl.
buonHnukamnus u OUTEeCTUPOBAHUE 3arPA3HEHUI.
3. 3ammra pedepara (moxnan + mpeseHTanus): «MUKPOOPTraHU3MBI KaK TECT-O0BEKTHI IS
OLIEHKH TOKCHYHOCTH XMMHYECKUX COSIUHEHUMN.

no

Tema 4. Buomuueckasa u abuomuueckas mpancPopmayus IKONOIIOMAHMOE
AbuoTtrueckas TpanchopMaris SKONOUTIOTAHTOB: (OTOIU3, TUAPOIIN3, OKUCIICHHE.
buoakkymyssius.
buorndeckas Tpanchopmarius.
MexaHu3Mbl OKUCIIEHHUS YTIIE€BOIOPOI0B MUKPOOPTraHU3MaMHU.
MukpoOHoOe pa3ioKeHue NECTULIUIOB.
MeTtabo0i13M KCEHOOMOTUKOB B OPraHU3Me YelIOBEKa, TETNIOKPOBHBIX, PACTEHUH.
3amuTa pedeparoB (OKIaa + MPE3eSHTAIHS):
«MukpobHas TpaHcpopmaIis CHHTETUYECKIX MOBEPXHOCTHO-AKTUBHBIX BEILIECTBY.
«Pa3noxeHne MUKpOOPraHU3MaMHy MOJTHATHICHTEpeTaIaTaY.

NoakownE

Tema 5. Hcnonv3zoearnue MuKpoopzanu3zmos 6 OuopemeouauuoOHHbuIX mexHoa02uix
1. MukpoOHas pemenuanusi. MHKpPOOPraHU3MBl Kak BaKHemue OWOTeHTHl B
OuopeMeuanuu.
2. TexHonmoruum C UCHOIB30BAaHUEM a’pOOHBIX M aHAIPOOHBIX MHUKPOOPTaHU3MOB.
CopOLrOHHO-OHOIOTTIECKHE METOIBI.
3. HHTeHcuBHBIE MeTOIbI MHUKpOOHOW pememuarnuu. lcnoiab3oBaHHEe MHUKPOOHBIX
KOHCOPIIMYMOB. MUKpPOOHOJIOrHYECKUE TIpenapaThl KOMIUIEKCHOTO JEHCTBHUS.
[TpuMeHeHne TEXHOIOT M MUKPOOHOH pemenuanuu.
5. 3amwurta pedepatoB (mokaad + Mpe3eHTaIus):
«MUKpOOHOIOTHYECKHE METOIBI OUUCTKH KUPOCOIEPKAIIIX CTOKOBY.
«AnpobOHas 1 aHa’pOOHAsT MUKPOOUOJIOTMYECKasi OYUCTKA CTOYHBIX BOI.
«MukpoOHas yTHIN3alUs TBEPAbIX OBITOBBIX OTXOJIOBY.
«KomnocTupoBaHue Kak METOJ] IEpPepadOTKH OPraHUIECKUX OTXOIOBY.
«buoaerpaganus 0TX00B LETI0I03HO-0YMa)KHOM MPOMBITIIIEHHOCTH.
«buoaerpagaiust IPOMBIIIUICHHBIX, CEIbCKOXO3SIMCTBEHHBIX U OBITOBBIX OTXOJIOB B
METaHTEHKaX».
«B03MOXHOCTH HCTIOJIb30BaHUS MUKPOOPTAaHU3MOB JIJIsl OUMCTKH PaTUO0aKTHBHBIX
OTXOJIOBY.
«BepmuTpanchopmarusi OTX0HA0BY.

&

Tema 6. Dumopemeouanus

1. OO6ue ocHOBBI GUTOPEMEANALINH.

2. Mexanu3mbl (uropemenuanuu. DOurodkcrpakiys (puroakkymynsiumms). Pacrenus-
TUIEPaKKyMyJIiTOpbl. Mcrnonb3oBaHue (UTOIKCTPAKIUM ISl OYMCTKU OKpYKaroIIen
CpeIbl OT TSKENBIX METAJUIOB M OPTaHUYECKUX 3arpsi3HUTENEH.

3. ®utopunbrpauus (puzopuiabTparys, OsacTopuIbTpalnus) U €€ TNPUMEHEHHUE JUIs

OUYHCTKU CTOYHBIX BOJI OT TSKEJIBIX METAJIJIOB.

DUTOBOISITUIN3ALUS.

Puzopemenuanus. @uronerpaaamsi.

6. Hcnonb3oBaHuWe TpPAaHCTEHHBIX PACTEHUH [UIS OYMCTKM IIOYB, TPYHTOBBIX BOJ OT
3arpsA3HUATEIICH.

7. 3ammra pedepaToB (HOKIAL + Mpe3CHTAINS):

«PuTtopeMeauranus Mo4B, 3arPA3HEHHBIX TAKEIBIMUA METaNIaMI.
«[IpuMeHeHne pacTeHu 11 OUUCTKU CTOYHBIX BOJ OT 3arpsA3HEHUHN PaJIUOHYKIMIAMU.
«Mcnonp3oBaHrE MUKPOBOJOPOCIIEH AJIsl OYMCTKHA CTOYHBIX BOI».

oA~
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«PacTenuns — runepakKymMysasTOpbl TOKCHYHBIX COETUHEHUI.

Tema 7. Buopemeduayun nHepme3zazpazHeHHbIX cPeo
[IpoGnema 3arpsizHeHust OKpyxaromiei cpeasl HedhTbio M Hedrenponykramu. HedTs:
XUMHUYECKHH COCTaB, TOKCHYHOCTh U OMO/AErpaadebHOCTh OTAEIBHBIX KOMIIOHEHTOB.
[IpenenbHo pomyctumble kouueHTpauuu (1K) yrimeBomopogoB HedTH U METOJBI
KOHTPOJIS 32 UX COJICPIKAaHHEM.
[Tpoueccel camoouniieHus: HedTe3arpa3HEHHbBIX CPEe/l.
MeToapl BOCCTaHOBIICHHS He(pTe3arps3HEHHBIX TOYBEHHBIX 3KOCHCTEM. bruopemenuarus
KaK OCHOBA BOCCTaHOBJICHUS HeTe3arps3HEHHbIX MOYB.
TexHoysornu peKyJabTUBAIMKA TOYB €X Situ u in Situ. AxTuBanusi aOOPUTECHHOI
HedTeokucnamed  MuUkpoduopsl  Hedresarps3HeHHOW mMouBbL.  Vcmomb3oBaHuE
MHUKPOOHOJIOTUYECKHX MPETapaToB sl TUKBUAAINN HeTe3arpss3HEeHUH.
@DaKTOpHbI, BIUSIOLUINE HA CKOPOCTh OMOPA3II0KEHUS YTIEBOIOPOA0B HEDTH.
[Tpobnembl UCTIONB30BaHUS OMOPEMEIUAIMOHHBIX TEXHOJOTMHA JUIS OYHUCTKH OT
HE(TSAHBIX 3arPA3HEHUI B BOAHBIX SKOCHCTEMAX.
3amura pedepaToB (IOKIJIA + MPE3CHTALINS):

«Hedrenuiampl: XxapakTepucTUKa, OCHOBHBIE METOABI IEPEPaAOOTKI Y.
«MuKpoOHOE pa3iioKEeHNE OJUAPOMATHUECKUX YIIIEBOJOPOJIOB.

Tema 8. Buopemeouawun ammocgeput
bakTepuabHbIN ra30BbIi (OKHCIUTEIbHBIN) QHIBTP.
['pynnupoBKH MHKpPOOPTaHM3MOB, BXOJISIIME B COCTAaB OaKTEPHAIbHOTO Ta30BOTO
¢wibTpa: MeTaHOTpOoQBl, KapOOKCHUAOOAKTEPHH, BOAOPOAHbIE, HUTpUDULUpPYIOIINE
OakTepuu, cepobakTepuu, [IMaHOOaKTEepHH, YTIE€BOAOPOOKHUCIISIFOIITUE
MHUKPOOPTIaHU3MBI, OKHCIISIOIINE JIETYYHE YIIIEBOIOPOIBI.
Metoasl MHUKPOOMOJIOTHYECKOM OYUCTKHA Bo3ayxa. [logbop MHUKpOOPraHW3MOB ISt
PAa3JI0KEHUS 3arpsI3HAIOIINX BEIECTB.
buodunsrpanus. [punnun aevicteus 6uodunstpa.
AOGCOpOIIMOHHO-0MOXUMUYECKHE METOIBI.
[Tpunuun GyHKUIMOHUPOBaHUS OHOCKPYOOEpOB.
BbropeakTopsl ¢ OMBIBAEMBIM CIIOEM.
OUTOTEXHOIOTUH JJISI OYUCTKU BO3IyXa.

Tema 9. Buopemeouayusn cpeo, 3azpA3HEHHBIX CHOUKUMU OPZAHUYECKUMU
COEOUHEHUAMU, MAICETBIMU MEMATNAMU, PAOUOHYKIUOAMU

3arpsi3HEHUE TTOYB CTOMKHUMH OPTraHUYECKUMU COSAMHEHUSIMHU U TSHKEITBIMA METAJIJIaMHU.
PanmonansHO€ KOMITJIEKCUPOBAHUE METOAOB OUYUCTKHU TPYHTOB OT 3arps3HEHUH.
buonornueckre MeTOAbI OYMCTKHU TMPOMBINIJIEHHBIX W OBITOBBIX CTOYHBIX BOJ. THITBI
COOPYKEHHH U MPOIECCOB MO OMOJIOTUYECKON OYUCTKE CTOKOB (adpOOHBIC, aHAIPOOHBIE
Y CMEIIaHHBIE).
CoBpeMeHHbIE METO/Ibl OUUCTKU TPYHTOBBIX BOJ.
MukpoOuosornueckasi OunCTKa pauOaKTUBHBIX OTXO/IOB.
3amuTa pedeparoB (ToKIaa + Mpe3eHTaIus):
«PoJsib MUKPOOPTaHU3MOB B Pa3JI0’KEHUH ITECTUIIMIOB B MIOYBAX).
«Tpancdopmaniy TUTHOIEILTIONO3HBIX CYOCTPaTOB rpudamMm».
«Poap MUKpOOpPraH3MOB B TpaHC(HOPMAIIUU COSIMHEHUM MBIIIbSIKAY.
«PoJsib MUKPOOPraHu3MOB B TpaHC(HOpPMAIIMU COSIMHEHUI PTYTH.

Ouenounvie mamepuasvl 0714 NPOMEIHCYMOUHOU ammecmayuu 6 popme 3auema.
dopma NMPOMEXKYTOUHOH aTTecTallMu — 3a4veT B (opme cobeceoBaHUs, NMPU OICHKE
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OTBETAa YUYHUTHIBACTCS TIIOATOTOBJICHHBIE CTYICHTOM pedepaT, OOKIaX W MPE3CHTAIHs 10
n30paHHOM TeMe, yuyacTue B KOJUIOKBUYMaX, BBIIIOJIHEHUE CaMOCTOATENbHOM padboTel. OC 3Toro
TUMA JOJDKHBI BBIABISATH CTENIEHb OCBOCHHUS TEOPETHYECKMX 3HAHUM Kak 0azy s
dopMHpOBaHUS ~ KOMIICTCHLUH, YMEHHS HMX TNPUMEHITh B CHTYalUAX, MOJCIUPYIOIIUX
npodecCHOHANbHYIO AEATENFHOCTh, a Takke C(HOPMHPOBAHHOCTH 3asBICHHOM B 1. 3
kommnerenmu: [1K-3.

IIpuMepHBIii CIIUCOK BONPOCOB K 3a4eTy

1. Ompenenenne moHATHS Ouopemenuanus. Mecto OuopeMeaualiii B CUCTEME
MEpONPHUATHIA 10 OYUCTKE cpen. llpuHOMNBI M mpeumymniecTBa OHOpEMEIUAINH.
OcHoBHbBIE OMOJIOTHYECKUE ar€HThI, UCIIOJIb3yeMbIe B OMOpeMeIhaliu.

2. Tlogxompl, WCIHONIb3yeMbie B OHOpeMequali: OUOCTUMYISALUS W OHOAayrMEHTAIlHs.
MeTtoms! €X Situ u in Situ.

3. Knaccudukamuss kceHoOmorukoB. KceHoOmoTuueckwii mnpodmib  OHOreoreHosa.
[TpoMbINIIEHHBIE M CENbCKOXO3SIIICTBEHHBIE MPEANPUITUS KaK UCTOYHHUK 3arps3HEHHUS.
OcCHOBHBIE 3KOIOJUIIOTAHTHl (3arpsi3HUTENN) OKpY’Karoulel cpeabl (BO3ayXa, BOJBbI,
TTOYBHI).

4. OmpeneneHue AONYCTUMOIO YpPOBHS 3arpsi3HEHUS MNOJUIIOTAHTAMU Pa3INYHBIX Cpe.
buonnaukanys u OUTECTUPOBAHKE 3arpPsI3HEHUI.

5. Aobuotmueckas TpanchopMaius SKONOUTIOTAHTOB: (OTOJN3, TUAPOIN3, OKUCICHHE.

6. buoakkymymnsauus.

7. buornueckas TpaHcpopmarus. Mexanu3msl OKHCIICHUS YTJIEBOJOPOOB
MHUKPOOPIaHU3MaMH.

8. MuxkpoOHOe pa3iioKeHUEe MEeCTHIINIOB.

9. Metaboa13M KCEHOOMOTUKOB B OPraHU3Me YellOBeKa, TEMIOKPOBHBIX, PACTCHUH.

10. MukpoOHast  pemenuanus. MHKPOOpPraHU3MBl KaKk BaKHEHIIWE OHOTCHTHI B
OnopemMenuaIuu.

11. TexHonMOrMU € WCIOJB30BAaHUEM a’dpOOHBIX W aHA’POOHBIX MHUKPOOPTaHU3MOB.
CopO11oHHO-0no0rnuecKrue MeTo 1bl. IHTeHCHUBHBIE METOIbI MUKPOOHOH peMeTualHH.

12. Ucrionb30BaHue MHUKPOOHBIX KOHCOPHUYMOB. MHKpPOOMOIOTHYECKHE TIpenapaThl
KOMIUIEKCHOTO JEMCTBHSL.

13. [IpuMeHeHHE TEXHOJIOTHI MUKPOOHON peMeTUaITHH.

14. duropemenunarus. MexaHu3Mbl buTopeMearanum. durosKcTpaKIUs
(puTOAKKYMYJIALIULINS). Pacrenus-runepakkymyssTOpsl. Hcnons3oBanue
(UTOPKCTPAKIIMK AT OUYMCTKM OKpYKarolled cpeapl OT TSDKEIbIX METaioB U
OpraHMYECKUX 3arps3HUTENEH.

15. @urodpunprpanus (pu3oduibTpanus, OJacTOQUIBTpAlUs) W ee NpUMEHEHHe JUis
OUYHCTKU CTOYHBIX BOJI OT TSKEJIBIX METAJIJIOB.

16. durtoBOIATHIN3ALIN.

17. Puzopemeaunarnus. @utonerpanaims.

18. Mcnionb30BaHue TpPaHCTEHHBIX PACTEHUH Ui OYMCTKU IIOYB, TPYHTOBBIX BOJ OT
3arpsA3HUATEIICH.

19. buopemenuanus Hedre3arpsa3HeHHBIX cpel. Ilpobrema 3arpsi3HEHHs OKpy’Karomien
cpenpl HedThIO W HedTenpoaykTamu. HedTh: XuMHUecKuil cocTaB, TOKCHYHOCTH W
OuozmerpagabebHOCTh  OTHAENBHBIX ~ KOMIIOHEHTOB.  llpexenbHO — JomycTUMbIe
koHueHTpauuu (I1J1K) yrineBonopoioB HepTH 1 METOIbI KOHTPOJIS 32 UX COJIEPIKaHUEM.

20. ITponecchl camoouuIeHus: Here3arps3HEHHBIX Cpel.

21. MeTtoabl BocCTaHOBIIEHHs He(Te3arps3HEHHBIX OYBEHHBIX dKocHcTeM. buopemennarus
KaK OCHOBAa BOCCTAHOBJICHUSI HE(Te3arps3HEHHBIX IMOYB. TEXHOJOTHMH PEKyIbTHBALUU
moyB €X Situ u in Situ. AxkTuBanus aOOPUTreHHON HEPTEOKUCISIOMEH MHKPOQIOPHI
He(Te3arpss3HEHHON TTOYBHI.
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. Ucnionp3oBanue MHKpO6HOHOF HYCCKHX IpenaparoB JJIA JINKBU AAIIN K

Hedresarps3uennit. @akTOPBI, BIMSIOIAE HA CKOPOCTH GHOPA3TOKEHHS YIIEBOLOPOLOB
HedTH.

. Ipobnemsr  ucrnonp3oBanus OuopeMeIHAllHOHHBIX TEXHOJIOTHH JUIS OYHUCTKH OT

He(l)'rHHLlX BaI‘pSBHeHHﬁ B BOIHBIX OKOCHUCTEMAX.

- buopemennanus  armocdepsl. BakrepuanbHblii Ta30BbI  (OKHCTHTEILHDLI) GrbTp.

I'pyNnupOBKM MHKPOOPraHH3MOB, BXONSIIME B COCTAaB GAKTEPUAIBHOIO T[A30BOTO
$uibTpa: MeTaHOTpO(BI, KapOOKCHIOGAKTEPHH, BOJOPOIHEIE, HHTPHMDULAPYIOLIHE
Oakrepuu, cepobaxTepun, HaHoOaKTepuwu, YIIIEBOAOPOIOKUCTISIFOTIINE
MHKPOOPraHU3MbI, OKUCIISIOLINE JIETYYHE YITIEBOJOPOIBL.

-Metoasr MEKPOOHONOrHYECKOM OYHCTKM BO3IyXa. Ionbop Muxpoopranu3MoB s

Pa3JIOKCHUS  3arpsA3HIOMUX  BemecTB. buodunbrpauus. [lpunumn  geiicTsus
OuopuibTpa. AGCOPOUHOHHO-GHOXUMHYECKHE METOMBL. [punnun GyaxuroHUpOBaHYs
Brockpy66epoB. BuopeakTopsl ¢ OMBIBAEMBIM CII0EM.

. DUTOTEXHOJIOTUH JJisl OYMCTKHA BO31yXa. 3
S BI/IOpeMClIPIaLIHH Cpel, 3arpsi3HEHHBIX CTOHUKUMH OpPraHuvdcCKUMH COCIHHCHUSIMHU,

TAKCIBIME MCTA/UIaMH, PaJHOHYKIHAaMH. PallMoHaIbHOE KOMIUIEKCHPOBAHHE METOIOB
OYMCTKH TPYHTOB OT 3arpsisHEHUIA.

. buonoruueckue METO/ZIbI OYHUCTKH IPOMBINUICHHBIX W OBITOBBIX CTOYHBIX BoJ. THmbl

COOPYHEHUH M MPOLECCOB N0 GHOTOTHYECKON OYHCTKE CTOKOB (a39pOGHbIE, aHAPOGHBIC
U CMEIIaHHbIE).

CoBpeMeHHBIE METO/IBI OYHCTKH IPYHTOBBIX BO/L.

Mukpo6urosiornueckas 04MCTKa pagHOAKTHBHBIX OTXOIOB.
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@v npocgeccop /1. K. Crom

(moxmuce)

/ Cerzee—r JoueHt O. @. Baruuna
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