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l. Hean 1 32024 TUCHUTLTHHBI

Hesas: dopMupoBaHHE y CTYAEHTOB SKOJOTMYECKOIO MEHTAJIMTETA, CO3HATEIBHOTO U
OTBETCTBEHHOT'O OTHOIICHHA K TMpobdiieMaM 3KOJIOTUYECKOW Oe30MmacHOCTH, NpUOOpeTeHUs
3HaHUH U YMEHUH B MPUMEHEHUH OMOTEXHOJOTHH U MHUKPOOUOJIOTUH JUIS PEIICHHS MPOOIEMBI
3aIlIUTHl OKPYKAIOIIEH Cpeibl OT MPOMBIIIIEHHBIX, CEIbCKOXO03SHCTBEHHBIX, OBITOBBIX OTXO/IOB,
Jerpajallid TOKCHKAHTOB, a TakkKe OHOpeMeAualnuud C TIOMOILIBI0 MHKPOOPTaHHW3MOB-
JIECTPYKTOPOB.

3agaun:
- ¢opMupoBaHHE 3HaHHW OO0 OCHOBHBIX TOKCHYECKHX BEIIECTBAX OKPYKAMOIICH CPEeIbl, UX
HCTOYHHUKAX, MEXaHU3MaX EHCTBUA,
- ¢opMUpOBaHHE 3HAHWUU O MyTSIX M MEXaHW3MaxX JAerpajlallid IOJUTFOTAHTOB C TMOMOIIBIO
MHKPOOPTaHHU3MOB M BX (DE€pPMEHTOB.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. VYuebnas muctmmimHa b1.B.JIB.3.2 «buoxumus MUKpoOHOW Jerpaganv H
JNIETOKCUKAIMN TOJIIIOTAHTOB» OTHOCHUTCS K DJIEKTHMBHBIM  JucuMiuiMHaM brioka 1; gactwu,
dbopMupyeMOil y9acTHUKaMH 00pa30BaTEIIbHBIX OTHOIICHHA.

2.2. Jlns w3ydeHus: NaHHOW y4eOHOW AMCUUIUIMHBI HEOOXOIUMBI 3HAHHS, YMEHHS U
HaBBIKH, (POpPMUpPYEMBIE MPEALIECTBYIOIUMH JUCHUILIIMHAMU: «buochepHas MUKPOOHOIOTUs»,
«MeTabomu3M MHUKPOOPTaHU3MOBY», « MHKpPOOPraHU3Mbl B T€OXHMMHYECKHX KPYrOBOPOTaxX»,
«MeToapl  MOJEKYIIpPHO-OMOJIOIMYECKUX HCCIe0BaHui», «KOMIIbIOTEpHbIE TEXHOJIOTUH U
MOJICJIUPOBAHUE B OHMOJIOTHI.

2.3. Ilepedyenp nmocneayromux y4eOHBIX JUCLMIUINH, Ul KOTOPBIX HEOOXOIUMBI 3HAHMS,
YMEHMSI U HaBbIKM, (opmupyemble JaHHOW Y4eOHOM JUCHMIUIMHOW: «DKOJIOrHYecKas
JKCHepTH3a U Ouosoruyeckas Oe3omacHOCTbY, «CaHMTApHO-MUKpPOOHOJIOrMYECKasi OILEHKa
00BEKTOB OKpyKaroleh cpeab», «OCHOBBI JIMYHOCTHOTO M TNPO(PECCHOHAIBHOTO POCTay,
BeinonaHeHue BKP.

I1l. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHWSA JUCHUITJIMHBI
[Iporiecc OCBOEGHWs AWUCIUIUIMHBI HampaBlieH Ha (OpMUpOBaHHE KOMIIETEHIIMA B
coorBerctBUM ¢ ®PI'OC BO u OIl BO mno nanHomy HampasieHuto noxarorosku 06.04.01

«buonorusy», npodpuns «MuUKpOOHONOTHS U BUPYCOJIOTHS:

[IK-1: cnocobeH HCMONb30BaTh TEOPETHUECKHE 3HAHHUS B 0O0JACTH MHKPOOHOJOTUU U
BUPYCOJIOTMU ¥ METOJIOJIOTHUECKUE TTOAXO0/IbI JJIS pelieHus MPo(ecCHOHANBHBIX 3a/1a4.

ITepedyenb miIaHMpyeMbIX pPe3yJIbTATOB 00y4YeHHS MO0 JUCHUIINHE, COOTHECEHHBIX €
HHIUKATOPAMH JOCTUKEHHUST KOMIeTeH it

Komnerenuus Nuaukaropsl PesyabTarsl 00yueHust
KOMIIeTEeH I

IIK-1 HIIK rr11 3nath: OcHOBHBIE (yHIAMEHTAIBHBIE U
CriocobeH uCrnonb30BaTh | 3HAET 0COOEHHOCTH | MPUKJIaHbIE pasznesnsl JUCLUILINH,
TEOPETUYECKUE 3HAHUS B | OPraHU3aluU U | ONPENCIAIOMHNX HaIIPABJICHHOCTH
00J1aCTH MUKPOOHOJIOTHH | )KU3HEACSATEIbHOCTH MarucTepcKoOi IporpaMMbl; JEHCTBUE U
BHPYCOJIOTHH U | KJIETOYHBIX U HEKJIETOYHBIX | MOCIEICTBUSA AHTPOIIOTEHHBIX
METOI0JIOTUYECKUE MHUKpPOOPTaHNU3MOB, BO3JECHCTBUI Ha o6uochepy,
NOAXO/Abl Ul PpEIICHUs] | COBPEMEHHbIE  NPUHIMIbI | KIACCU(PUKAIIMY OCHOBHBIX 3arps3HUTENeH




4

npodeccHoHATBHBIX
3aj1a4.

WX CHCTEMAaTUKH, POJb B
OuocepHbIX  mpoleccax,
BO3MOYXHOCTH ux
WCIIOJIb30BAHUS B
9KOOMOTEXHONOTHSIX  JUIS
pereHus HAY4HO-
HCCIIeIOBATENILCKHUX 33]1a4.

[0 IPUPOJIE CBOETO JACHCTBHUS U CTENEHU

TOKCHUYHOCTH, METO/IbI OLICHKU
TOKCUYHOCTH, METOABI OIpCACIICHUA
OuopaziaraeMocTH BELIECTB; IMPOOJIEMBbI,
CBSI3aHHBIC c MHUKPOOHOJIIOTHIECKOIH
Jerpajanuell  TOKCHYECKHX  BEIIECTB
(cTaOUIBHOCTD MHUKPOOOIIEHO30B,
UCCIIe/IOBaHHE nyTen Jerpajganum,

yIpaBlIeHUE E€CTECTBEHHOH MHUKPOQIOPOi
u ap.).

YMeTb: UCHOJIb30BaTh IOJYYEHHBIE
TEOPETUYECKHE 3HAaHUA I pEIlleHus
dbyHIaMEHTAbHBIX M TPUKIATHBIX 33124
10 BbIOpaHHOW TeMe, OPUEHTUPOBATHCS B
nH(OPMALIOHHOM Marepuaie,
HAKOIUIEHHOM B XOJI€ pa3BUTHs 3HAHUI B
00nacTi 0XpaHbl OKPYKAIOIIEH CPEIbI.

Bnaners: TEPMHUHOJIOTHEM,
HCIIOJIB3YEMOW B TMCIUIUIMHE.

HJIK nxc12
YmMmeer IIPUMEHSATH

METOJIOJIOTHYSCKHE
IIoaAX0abl HpI/I HpOBeI[CHI/II/I
MHUKPOOHUOIOTHYECKUX
HWCCIIEIOBAHUM.

YMeTb: HCHOJIb30BaTh CIECLUAIbHBIC
METOANYECKUE TIOAXOIbl Ul PEIICHMS
npo¢eCCHOHATBHBIX 3a/1a4; HCII0JIb30BaTh
JUIsL petieHusi Npo¢ecCHOHANIbHBIX 3ajad
TBOPYECKUI MOTEHIHA U NpUOOpEeTEHHbIE

3HaHUS; MIPUMEHSTh METO/IbI
OMOTEXHOJOTMM W MHUKPOOHMONOTHH IS
pereHus poOIEMBI 3aIIUThI

OKpY’KaoIIel cpelbl OT IMPOMBIIUICHHBIX,
CeIbCKOX035HCTBEHHBIX, OBITOBBIX

OTXOJOB, Jerpajalud TOKCUKAaHTOB C
ITOMOIIIBIO MHUKPOOPTaHU3MOB-
JIECTPYKTOPOB.

Bnaners: BnageTe HaBBIKAMU

pa3pabOTKU METOJMKU pEIIeHUs] HayYHBIX
3aady 10  TEME  HCCIENOBAaHUS  C
o0OecriedeHMEM Mep IPOU3BOJCTBEHHOU

0e3 OITIACHOCTH, OCHOBHBIMH METOJaMU
HCCiIcJOoBaHUsI MW CCJICKIHMHM IIITaMMOB-
ACCTPYKTOPOB, METOJaMU aHajJu3a

MPOLECCOB JErpajallil W JIETOKCHUKAIUU
MOJIJTFOTAHTOB, HaBBIKAMU peLeHust
dbyHITaMEHTAIBHBIX U TIPUKIIAIHBIX 3a71a4;
CIIOCOOHOCTBIO TBOPYECKH UCIOIB30BATh
3HaHUS TIpH  OQPOPMIICHUU PE3YJIHTATOB
HHUP pns newatw, HaydHBIX JOKJIAJO0B;
TOTOBUTH MPE3CHTAIIMU, HAYYHBIE OTYETHI
10 PE3yJIbTaTaM BBIIOJIHEHHOMN paOOTHI.




IV. COIEPKAHHUE U CTPYKTYPA JUCHUIIJINHBI

O0BbeM JUCHHMILIMHEI COCTABJIACT 2 3a4e€THBIX eAUHULLI, 72 4YaCOB.

W3 HUX peann3yercs C UCMOIb30BAHUEM JICKTPOHHOTO 00YUeHUS U JUCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii 10 uacos

®opMa NPOMEKYTOUYHOM ATTECTAIUN: 3a4eT.

4.1 CopepxxaHue JMCUHUILIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, € YKa3aHHeM BH/JI0B Y4eOHBIX 3aHATHIl M OTBeJIEHHOr0 HA HHUX
KOJIMYECTBA aKaJeMUYeCKHX YaCOB

Ne Paznen nucouminHbl/ TEMA Bunet yueGHOI paboThl, dopMa TeKyLIero
n/H = BKJIFOYAsi CAMOCTOSATENbHYIO paboTy KOHTPOJIA
>
= 00y4Jaromuxcsi, MPaKTUYECKYIO MOATOTOBKY U ycneBaemMocTu/
g = TPYAOEMKOCTb ®opma
2 (B yacax) IPOMEKYTOYHOI
2]
z £ | KonrakrHas paboTa npenojaBaTels ¢ = arTecTalnu
> 8 o0y4armuMucs = (mo cemectpam)
2 | i3 g
Q = ]
2§ | E§ =5
5 Z ; £ Jlekuust | Cemunap/ KoncyabTan ISERY
S| & = = IpakTHYecKoe, | st S g
8 9 é’ S JabopaTopHoe 6! =
R = 3aHsaTHe/ =
1 2 3 4 5 6 7 8 9 10
Tema 1. Dxosorudeckasi OacCHOCTh VeTHBIHR ompoc
o Pedepar
1 3arpsi3HEHUS] OKPYXKAIOLIEH Cpebl 3 9 2 2 ) 5 tep
Jloxmnan
[Ipesentanus
Tema 2. OCHOBHBIE 3arps3HUTEINN U UX Pedepar
2 JIeCTBUE 3| 13 4 4 - 5 Jloxmnan
[IpesenTanus
Pegepat
3 Tema 3. MeTabon13mM MUKPOOPTaHU3MOB 3 9 2 2 - S Hoxran
IIpe3eHTanus
Tema 4. Cenekuusi MITaMMOB-IECTPYKTOPOB Pedepar
4 3arpsI3HSIONINX BEIIECTB 3 11 4 2 - 5 Jloknan
IIpe3eHnTanus




Pedepar
5 | Tema 5. Buorpancdopmaiys KCeHOOMOTUKOB 3| 14 4 4 6 Hoxnan
IIpezenTanus
6 Tema 6. BHOTEXHOIOTHH OYMCTKH Pedepat
3arpsA3HEHHBIX 0OBEKTOB U TEPPUTOPHUIA 3| 12 2 4 6 Hoxnaz
ITpezenTanus
4.2 NMnaH BHeaya4UTOPHOMU CaAaMOCTOATENIbHOM paboTbl 06yyarWUXCA NO AUCLUNINHE
CaMocTosiTenpHas paboTa 00yJaroIMXCs Y4eOHo-
METOANYECKOE
Cemectp| Ha3zanue pasnena, TeMsl . Cpoku | TpymoeMKoOCTb Ouerotmoe obecreueHune
Bun camocrosiTensHON paboThI CpPeaCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIILHON
paboThI
Tema 1. Okonornueckass |[loAroroBka K NpakTUYECKOMY 3aHSATHUIO C Pedepar 1-3
OIIACHOCTb 3arpsA3HEHUs  |MCIIOJIB30BAHMEM KOHCIIEKTA JIEKIIMM U PEKOMEHTyeMOM Hoxran
OKPY’KaroIlle cpebl JINTEPATYPHI. Hpesenranus
3 CaMocCTOsATENBHOE U3YUEHNE TEOPETHUECKOTO 1 5
Marepuana.
Hanucanue pedepara
[ToaroroBka okiIaza v Npe3eHTaluu 110 TEME
pedepara.
Tema 2. OcHOBHBIE IToaroToBKa K NPaKTUYECKOMY 3aHATHUIO C Pedepar 1-3
3arpsA3HUTENN U UX HCIIOJIb30BAHUEM KOHCIIEKTA JICKIIUU U PEKOMEHYEMON Hoxan
neicTBre JIUTEPATYPHI. Hpesenranus
3 CaMocCTOsATENBHOE N3YUEHUE TEOPETHUECKOTO 3 5
Marepuania.
Hanwucanue pedepara
IlonroroBka nokiiajga v Mpe3eHTaIly 1o TeMe pedepara.




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOANYECKOE
Cemectp| Hassanue pasnena, TeMbl . Cpoku  |TpymoeMkocTh Ouerounoe obecredeHue
Bun camocTosTenbHOM padoTh CpPeaCTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
IToaroroBka K NpakTUYECKOMY 3aHATHUIO C Pedepar 1-3
Tema 3. Merabonusm HCII0JIb30BAHUEM KOHCIEKTA JIEKLIUN U PEKOMEHyEeMON Hoxma
MHKPOOPIaHU3MOB JIUTEPATYPHI. Hpesenranus
3 CamocTosiTeIbHOE H3YUEHHE TEOPETUIECKOTO 4 5
Marepuaia.
Hanucanue pedepara
IlonroroBka okiIaga v Mpe3eHTAIMM 110 TEME pedepara.
Tema 4. Cenexkuus [ToaroroBka K NPakKTUYECKOMY 3aHSITHUIO C Pedepar 1-3
ITaMMOB-JIECTPYKTOPOB  |[UCIIOJIb30BAHUEM KOHCIEKTA JIEKIIMU U PEKOMEHYEMOI Hoxmaz
3arpsA3HAIOIINX BELIECTB |[JIMTEPATYPHI. Hpesenranms
3 CamocTosiTeIbHOE U3YUEHHE TEOPETUIECKOTO 8 )
Marepuana.
Hamucanne pedepara
IToaroroBka nokiIanga v Mpe3eHTAIMH 110 TeMe pedepara.
[ToaroroBka K NPaKTUYECKOMY 3aHSTHUIO C Pedepar 1-3
Tewma 5. HCIIOJIb30BAHUEM KOHCIIEKTA JIEKIIUN U PEKOMEHyEMOMN Hoxran
buotpanchopmarus JINTEPATYPHI. Hpesenranus
3  |KCEHOOMOTHKOB CaMoCTOATENBHOE H3YyYEHUE TEOPETHYECKOTO 11 6

MaTepuana.
Hammcanne pedepara

IloaroroBka mokiana u MPE3CHTAlHU 110 TCMC pe(bepaTa.




CaMocTosiTeNbHAs paboTa 00yYarOIIMXCs Yu4eOHo-
METOIIECKOe
OueHouHoe
Cemectp| Hassauue paszena, TeMbl y Cpoku | TpysoeMKocTh obecrieueHme
Bun camocrosiTensHO paboThI CPEACTBO .
BBITIOJTHECHUS (dac.) CaMOCTOATEIIBHON
paboThI
Tema 6. buorexnonoruu |[loaroroBka K NpakTUYECKOMY 3aHSATHUIO C Pedepar 1-3
OUYNCTKH 3arpsI3HEHHBIX  |MCIIOJIB30BAHMEM KOHCIIEKTA JIEKIIMM U PEKOMEHTyeMOI Hoxan
00BEKTOB U TEPPUTOPUN  |JTUTEPATYPHI. Hpesenranus
3 CaMocTosTenbHOE N3yUeHHE TEOPETHUECKOTO 16 6
Marepuania.
Hanucanue pedepara
IlonroroBka okiIaga v Mpe3eHTAIMM 110 TEME pedepara.

OO0muit 00beM CaMOCTOATEIIBLHON PabOTHI IO JUCITUILTHHE (Yac) — 32

N3 Hux 00BbEeM CaMOCTOSTEIILHOM pa6OTH C HMCHOJb30BAHHEM IJJICKTPOHHOIO Oﬁy‘leHHﬂ H
AUCTAHIINOHHbBIX 06pa30BaTeJ’IbeIX TexHoJoruii 10 yacon




4.3 Conep:xanue yueOHOro MatepuaJia

Tema 1. DKojiornyeckasi ONACHOCTb 3arPsSI3HEHHUS OKPY:KAIOIIEH cpeabl

Bpennble BemiectBa B OKpY)Karouleld cpele M 3aKOHOMEPHOCTM WX IIOBEICHUS B
OKpyxkaromel cpene. TeXHOreHHble M €CTECTBEHHbIE OHMOr€OXMMUYECKHE MOTOKM (LIMKJIBI)
OTJIC/IbHBIX JIEMEHTOB, UX pa3Mepbl U CpaBHEHME. BiusHuE MPOMBIIUIEHHBIX KOMIUIEKCOB Ha
OKPYXKAIOIILYIO Cpelly, Ha 3arps3HEHUE BO3/yXa, IPUPOIHBIX BOA U IOuBHI. [Ipobiema KuCIbIX
JNOXAeH.  3arps3HEHHE  OKPYXKAIOUIeM  Cpelapl  CEeJIbCKOXO3SHCTBEHHBIM  MPOM3BOJICTBOM:
IIOBEPXHOCTHBIE BOJIbI, IOJI3EMHbIE BOIbI, MOYBAa. OTHAJIEHHbIE IOCIEACTBUA XUMHUYECKOIO
3arps3HEHUs OKpyJKarollel cpenbl. BinsHue Ha 310poBbe HaceneHus. OOmye npeacTaBieHust 00
OUYHCTKE OKpY>Karollel cpeapl. Pa3BuTHe nccienoBaHuii 0 0YUCTKE MPOMBIIUIEHHBIX OTXOJ0B.

Tema 2. OcHOBHBIE 3arPSI3BHUTEJIN U UX JelCcTBHUE

Opranuueckre M HeopraHudeckue 3arpsisHuTenu. Kiaccupukanus TOKCHYECKHX
BELLECTB I10 MPUPOJIE CBOETO ACUCTBUS U CTEIIEHU TOKCUYHOCTU. MeToAbl OLIEHKH TOKCUYHOCTH.
[IpuopuTeTHBIE 3arps3HAIONIME BeulecTBa: HEPTh W HEDTEHPOMYKTHI, TSKEIbIE METaJIbL,
nectuuuapl, [TABbl. Tunsl 3arpsi3HeHUs] OKpYXKarolIeld Cpelbl: JIOKAJbHbIE, PETHOHAJIbHBIE U
rio0anbHbIe; WX XapakTtepucTrka. Co3JaHne MallOOTXOAHBIX M O€30TXOJHBIX MPOU3BOJICTB KaK
crocob pemieHus: nMpoOJjIeM TEXHOTCHHOro 3arpssHeHus. lloHaThe o mpenenbHO JOMYCTHMOMN
koHueHTtpauuu (IIJAK) ormenphbix BemecTB. Buast IIJIK B 3aBUcHMMOCTM OT TuHa Cpenbl:
BO3JYIIHOW, BOAHOM U TOYBEHHOW. (OCOOEHHOCTH 3arps3HEHHsS] JaHHBIX OSKOCHUCTEM
KCEHOOMOTHUKAMH, TOKCHKaHTAaMH W JPYTUMH XHUMHYECKUMH  BeHIeCTBaMH. MeTobl
ompezeneHus: OMopas3naraéMoCTH BelIecTB: Onoxummuueckoe notpednenue kucinopoaa (BIIK),
xummnueckoe norpedienue kucinopoaa (XIIK) u ap. Ilonarue o penylieHTHOM 3BE€HE HKOCHCTEM.
XVMMHYECKOE 3arpsi3HEHHUE II0YB, €r0 MUCTOYHUKH, IYTH MONAJAHUS 3arpsA3HAIOLIMX BEIIECTB B
nouBy. buonornyeckue oObEKTHl U TUIBI PA3JIOKEHUSI XUMUYECKUX BEILECTB (MUHEpaIu3anus,
KoMeTabonmu3M U T. A.). Komerabonausm Kak YHUKaJIbHBIA HPOLECC pa3iokKeHUs TOKCHUYECKHUX
BEIIIECTB, CBOWCTBEHHBIM MHMKPOOPTaHM3MaM, €ro OuoJIOTHYecKuid cMbici. [Ipobiiemst,
CBSI3aHHBIE C MMKpPOOMOJIOTMYECKOM Jierpajanuel TOKCHUYECKHMX BeUIeCTB (CTaOMIBHOCTh
MHUKPOOOIICHO30B, UCCIEOBaHUE MMyTEH JeTpajalii, YIPaBJICHHE €CTeCTBEHHON MUKPO]IOpOi
u 1p.). Ilpomsiennasie otxoasl. [Ipobnemsl neTokcukanuu ¥ yruinzanud. CTOUHBIE BOIBI.
Knaccugukaius cTOUHBIX BOJI IO HCTOYHUKAM, XMMUYECKOMY COCTaBY M THUITY JIEHCTBUSI.

Tema 3. MeTa6o143M MUKPOOPraHU3MOB

OcobeHHocTH  MeTabosiM3Ma  MHMKPOOPraHU3MOB. [JlaBHBIE  THUIIBI  MHKPOOHOTO
MeTabonr3Ma: OpOIUIIBHBIN, BIXaTeNbHBIN (a3p0OHOE U aHAIPOOHOE JIBIXaHUE), METAHOTCHHBIN,
¢dororpoduslii. bpoxenue. Turbl 6poskenuil. J[ByxdaszHocts Opoxennit. Bo30yautenu 6poskeHust.
Pacripoctpanenne B npupone. Ilpaktuueckoe mnprMeHeHue. JIpIXaTenbHBI THI MeETabOIM3Ma.
Xapakrepuctrka apixanust. Luxin tpukapOoHoBbix kuciaoT (LIKT). OcoOeHHOCTH IbIXaTeNbHOM HenH
Oakrepuil. AnpoOHoe apixaHue. JlpIxarenbHas Lenb XeMoopraHoTpodos. JlpixarenpHas Uelb
XeMOJIUTOTPOQoB.  AHadpoOHoe  apixanue. Jlenutpudukaumums.  CynbdaTHoe — abIXaHHe.
Hecynehatupyromue 6akrepun. Meranorenes. buoxumusi meraHoreneza. MeraHoreHHe OakTepuu.
®oromerabomm3M. MexanusM  ¢otocuHTe3a. OKCHreHHbIH  (DOTOCHHTE3  LMAHOOAKTEPHIA.
Accuvmmsiist CO,  Oakrepusimu.  BnusiHue BHEmHHX (PakTOpOB Ha peakiuu  (POTOCHHTE3a.
Amnabonuueckue nporecchbl. MUKpOOHbIH MeTab0IM3M HEPOCTOBBIX CyOCTpaToB. Tumbl MeTabom3Ma
HEpPOCTOBBIX CYyOCTparoB. Mera0onu3M OJHO- M MHOTOYIJIEPOAHBIX POCTOBBIX CYOCTpaTtoB Yy
MHKpOOpranm3MoB. KomeTrabonu3M HEpOCTOBBIX — OpraHmueckux cyOcrpatoB. HepoctoBoe
okucnenue. Cookucinenue. [IpukinagHoe 1 TeopeTnieckoe 3Ha4eHHUE MPOLECCOB KOMETA00IN3Ma.
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Tema 4. Cesiek1Iusi IITAMMOB-1ECTPYKTOPOB 3arpsi3HAIIIMX BelleCTB

Beinenenne  MHUKpOQIIOpBI, CIIOCOOHOW K JIECTPYKUUHM  yAATAEMbIX —3arpsisHUTENCH.
AxTHBM3aLMs MeCTHOM MHUKpo(diopsl. OCHOBHBIE HAaNpaBlICHUS CENEKIUH: XEeMOCTaTHas
CeJIeKIIMs, MCIIONb30BaHue J[-Tuta3Mu1, KOHCTPYHPOBAHUE IITAMMOB-AECTPYKTOPOB in Vitro u
CO3/1aHME HOBBIX KaTaOOJMTHBIX MyTeH, OenkoBas HWH)KeHepus (HEpPMEHTOB OMOIErpajalu.
XapakTepHcTHKa IJIa3MU OMozerpajanuu M ux Ouonormdeckne ocodbeHHocTH. WHTpomykims
crieru(UUeCKUX MUKPOOPTraHN3MOB-JIECTPYKTOPOB.

Tema 5. buorpancdopmanusi KCeHOOUMOTUKOB

Ilytu mocrymieHus KCEHOOMOTHKOB B opraHusMm. OOmias XapakTepHCTHKa Ipolecca
OouoTpaHcGopMaLuU KCEHOOMOTUKOB B opranusme. JIokanuszamnus, MHOIOCTaIUITHOCTb IIpoIecca,
€ro pojb B MOAJCPXKAHUM TOMEOCTa3a. YuacTue (EepMEeHTOB OHOTpaHCHOpMALUU
KCEHOOMOTHKOB B METa0OJIM3MeE SHIOTCHHBIX COSTNHEHHH.

OcHOBHBIE THUTIBI peaknuii Ouorpanchopmamuu KCEHOOHMOTHKOB. OKHCIUTEIHHO-

BOCCTAaHOBUTEJIbHBIE peakIu. Peaxiuu TUAPOIIH3A. Peaxiuu KOHBIOTAIINH.
JerajgoreHupoBaHue.
buotpancopmanusi ~ KCEHOOMOTMKOB ~ MHUKpOOpPraHu3mMamu.  MUKpOOpraHU3MBbI-

necTpykTopbl. DakTopsl  OKpyXarolled cpeapl M OMOAOCTYHHOCTh  KCEHOOMOTHKOB.
Muxkpobuonorndyeckas TpaHCQOpMaLUsi OPraHMUECKUX KCEHOOMOTHKOB. Pa3noxenue Hedhtu u
HeprenpoaykroB. buogerpamauus IIAB. Pasnoxenue IIAY.  Buotpancdopmarus
raJIOreHCONEepKAIIMX OPraHUYECKUX coeAuHEeHuM. PasnoxkeHue nectuuuaoB. buonmectpykuus
OTPaBJIAIONIMX B3pBIBUATBIX BELIECTB. buomecTpyKiusa NpUpoAHBIX OIMMEpPOoB. buoaerpananus
BEILECTB aHTPOIIOTEHHOTO IIPOUCX 0K ICHHUSI.

buotpanchopmanus Mmerannos.

Tema 6. BOTEXHOJIOTHH OYHCTKH 3arpsi3HEHHBIX 00bEKTOB M TEPPUTOPHii

CoctaB U TOKCHMYHOCTh HE()TH M HEPTENPOAYKTOB. 3aKOHOMEPHOCTH TpaHCHOpMaLUU
HePTH U HEPTENPOAYKTOB U BO3MOXKHbIE HApPABJICHUS HCIOJIB30BaHUS MUKPOOPTaHU3MOB IS
atux ueneil. Hedreokucnsatomme mnpenapatsl. MukpoOHble OuollABpl. Tumbel 61nollABos,
HOJNy4eHHe, HX PpOJib B JKU3HEAEATEIHOCTH MHKPOOPTraHU3MOB, CKPUHUHT IPOIYLIEHTOB.
KommiekcHast OMOTEXHONOTHS OYHCTKA He(Te3arps3HEHHBIX I0YB W TPYHTOB Ha OCHOBE
6uocypdaxranToB. McKkycCcTBEHHbIE OUMIIAIOLINE OUOLIEHO3bI.

XUMHUECKOE 3arps3HEHUEe IO0YB, €ro HUCTOYHMKH. KomeTabonu3Mm Kak yHHMKaJbHBIN
IpolecC pa3loKeHUs TOKCHUYECKHMX BEILIECTB, CBONCTBEHHBIM MMKpOOpraHu3MamM, €ro
ouonornueckuit cmbich. [IpoGiembl, CBsI3aHHBIE C MHUKPOOMOJOTMYECKOW Jerpajaruei
TOKCHYECKHX BeLIeCTB (CTaOMIBHOCTh MHKPOOOIIEHO30B, HCCIEIOBAHUE MyTeH erpajaiuu,
YVIpaBJICHUE €CTeCTBEHHOW MHUKpodiopoit u ap.). OCOOEHHOCTH pa3lIOKEHUSI TECTHIUIOB
MUKPOOPTaHU3MaMHU.

TexHonorus 6mopeMearaluy ¥ BO3MOXKHOCTHU €€ UCIOJIb30BaHus. buopemenuanus noys.
Knaccugukanus MeTofoB W TexHosnorui pemeauanuu. HeGuonorumueckue, OMOIOTHUECKUE U
KOMOWHUPOBAHHBIE METO/IbI M TEXHOJIOTUHU peMeauannu. Crienaan3npoBaHHbIe OHOTpernapaThl
JUIST  TUKBUJALAW  3arpsi3HEHUH, IS PeKyJIbTHBAIMM TEPPUTOPUI U  BOCCTAHOBICHUS
IJI0J0POJIUS TIOYB.

I'enernuecku MoauduuupoBaHHsle Mukpoopranusmel (I'MM). Hx wucnons3zoBanue,
aHaJIN3 ¥ METOJIbI KOHTPOJISI TOBEICHUS B SKOCHCTEME.

Bromornveckass o4yncTka CTOYHBIX BoA. OOIIME NPUHIMITEI OYUCTKH CTOYHBIX BOJI.
buonoruueckue MeTo1bl OUUCTKU cTOuHBIX BoA. Kiaccudukanus meronos. [lokazarenn paboTsl
OUYUCTHBIX COOpPYKEHHH. AdpoOHas OHONOTMYEecKas OYMCTKA. bBHOLEHO3BI  OYMCTHBIX
coopykeHril. OCHOBHbIE OMOXMMHYECKHE IPOIECChl. AHa’dpoOHass OMOJIOTHYECKas OYHUCTKA.
BuorneHo3sr 1 OMOXUMHUYECKHUE MTPOIECChl. AHA3POOHBIE PEaKTOPHI HOBOTO MOKOJICHHUS.



[TepepaboTka
MukpoOuonoruueckasi nepepaboTKa OpPraHUYEeCKUX —OTXOIOB.

OpPraHu4€CKUux

OTXOJIOB.

O0mas

XapaKTEPUCTHKA
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OTXOJIOB.

OO6oramieHue MHUKPOOHBIM
KOopMOBEIM OenkoM. CuntocoBanue. KomnoctupoBanue. A3poOHasi ctabmnusanus. AHadpoOHOe
cOpaxuBaHMEe W MeETaHOTeHe3. buokoHBepcusi. buoynoOpenus. BepMmukynbTuBUpOBaHHE U
BEPMHUKOMIIOCTUPOBAHUE.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKHX 3aHATHI M J1a00OPaTOPHBIX padoT

Ne | Ne HaumeHoBanue TpynoeMKoCTb OueHo4YHbIE dopmupyemble
I/H | pa3ieia | CEMUHAPOB, (uac.) cpeacrsa KOMIIETeHIIUHN
U TeMbI NMPaKTUYECKUX padoT Bcero N3 Hux (MHIMKATOPBI)
4acoB MPaKTHYECK *
ast
MOAr0TOBKA
1 2 3 4 5 6 7
1 DKoJIoruuecKkas Pedepar nK-1
OIACHOCTh Hoxman HIK 11
Tewa 1. 3arpsa3HeHus 2 HpesenTanus HJIK onr 12
OKpY’Karolllel cpeibl
2 OcHOBHBIC Pedepar K-1
Tema 2. | 3arpsA3HUTENH U UX 4 Hoxmar HIK nx1a
HeicTBHE IIpesenTanus WK k12
3 Mertaboau3m Pedepar nK-1
Tema 3. | Muxpoopranu3Mos 2 Hoxiar HJIK nxc1a
[Ipesenranus UK 1o
4 Cenekuusi IMTaMMOB- Pedepar K-1
JIECTPYKTOPOB Hoxnan HJIK prc1a
Tema 4. 3ar 2 IIpesenTanus WK k12
PASHSIOIINUX
BEIIIECTB
5 buotpanchopmanus Pedepar MK-1
Tema 5. | kcenoOMOTHKOB 4 Jloxnaj HJIK x1a
IIpesenTanus WK k12
6 buorexnomoruu Pedepar nK-1
OYMCTKH Hoxman UK k11
Tema 6. | 3arpsa3HEHHBIX 4 pesenTanus WK nxc1z
00BEKTOB U
TEPPUTOPUI

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX Ha CaAMOCTOSITEJIbHOE M3y4YeHHUe
CTYACHTAMH B PAMKaxX caMocTosATeJbHOM padotsl (CPC)
Ne Tema 3ananue Dopmupyemas NAK
n/n KOMIIETEHIIHS
1 Bpennbie BeniecTBa B OKpYKaroIlen Cpeie 1 [1IK-1 WK k1.1
Tema 3aKOHOMEPHOCTH MX MTOBEAECHUS B OKPYKAOLLIEH UK x>
1. cpere.
Mukpobuosornueckas Aerpajaamnus TOKCHISCKUX [1IK-1 WK k11
2 Tema 2. | BEWECTB (cTaOMIBHOCTH MHUKPOOOIIEHO30B, UK k1
HCCIIEIOBAHUE TTyTEH Jerpaaaluu, yiupaBieHUe
€CTeCTBEHHON MHUKpodIiopoii u 1ip.). [Ipobiembl
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JTETOKCHKAINH W YTHIIN3AIINH.
OcobenHocTr MeTab0IM3Ma MUKPOOPTaHU3MOB. [1IK-1 UK k11
3 HJIK
Tema 3. K 1k 1.2
OCHOBHBIE HaIlPaBJICHUS CEJIEKI[UU I TAMMOB- [1IK-1 UK px i
4 Tena 4. | ASCTPYKTOPOB. Wuatpoaykiwst crieruaecKux UK 1k 1.2
" | MUKPOOPTraHU3MOB-/IECTPYKTOPOB.
Mukpobuosoruueckas Tpancpopmanus [1IK-1 UK k11
5 KCEHOOHMOTHKOB. HIIK
Tema 5. ﬂ IIK 1.2
6 broTexHoIOrnM OUUCTKYU 3arpsI3HEHHBIX [1IK-1 UK i
Tema 6 00BEKTOB U TeppuTOpuid. ['eHeTHUeCKn HIIK 512
" | MmomudumpoBaHHbIe MUKpOOpranu3mMel (I'MM).

4.4. MeTtoanyecKue YKa3aHUsl 10 OPraHU3alMd CaMOCTOSATEJbHOH PpadoThI
CTYeHTOB

CaMocrosiTenbHasi paboTa CTYAEHTOB SIBISIETCSI COCTABHOM 4acThio y4eOHOro mporecca u
UMeeT LEeNbI0 3aKpelyIeHue M YIayOJieHHWe IOJIY4YEeHHBIX 3HAaHUM M HAaBBIKOB, IOUCK U
npruoOpeTeHre HOBBIX 3HAHWH, a TaKKe BBIOJHEHHE YYEOHBIX 3alaHHi, TOITOTOBKY K
NPECTOSIINM 3aHATHAM, 3a4€TaM U SK3aMEeHaM.

Jlia opraHM3alMi CaMOCTOATEIbHOW pPAa0OTHl MO AuUcCHUIUIMHE «bHOXuUMUS MHKpOOHOU
Jerpajallii M JICTOKCHMKAllMM  TOJUTIOTAHTOB»  MCIONB3YIOTCA — cieayromue  (GopMbl
CaMOCTOSITENIbHOM yueOHOM pabOThI:

- [lon6op, nzyueHue, aHaIN3 pEKOMEHI0OBAHHOW JIUTEPATYPBHI.

- CaMOCTOSITENTbHOE U3yUYEHHUE OTAEIBHBIX TEM, aparpados.

- IloaroroBka K MNpakTUYECKOMY 3aHSATHIO COCTOUT B TEOPETHYECKOM MOJATrOTOBKE H
BBITTOJIHEHUH MTPAKTUYECKUX 33/1aHUH (peleHne 3a1a4, OTBETHI Ha BOIIPOCHI U T.11.).

- Hanmcanue pedepaToB, HOArOTOBKA JOKJIAI0B.

- [ToAroToBKa K TECTUPOBAHHUIO.

- [lonroroBka k 3auery.

Pegpepam — dopma nHcbEMEHHOW pabOTHI, KOTOPYIO PEKOMEHAYETCS NPUMEHSTH TIpU
OCBOCHMHU BApHATUBHBIX (MPO(PUIBHBIX) JUCUUIUIMH MpodeccuoHanbHoro nukia. [Ipencrasnser
co00i1 KpaTKoe U3JI0KEHHUE COACPKaHUSI HAYUHBIX TPYZIOB, JIUTEPATYPHI IO ONpeAeICHHON TeME.
O6mwem pedepara Moxer gocturath 15-20 crp.; Bpems, OTBOAMMOE Ha €ro MOJArOTOBKY — OT 2
Henenb 10 Mecsana. IloaroroBka pedepara mnoapa3yMeBaeT CaMOCTOSTENbHOE W3Y4YEHUE
CTYACHTOM HECKOJIBKUX JINTEPAaTYpPHbIX HCTOYHHMKOB (y4yeOHUKOB, MOHOrpaduil, HaydHBIX
cTared u T.A4.) MO ONpeAeNnéHHOW TeMmMe, HE paccMaTpuBaeMOl MOJAPOOHO Ha JIEKIHH,
cUCTeMaTH3allMI0 MaTepuala U KpaTkoe ero usjioxenue. Lenp Hanucanus pedepara — npuBUTHE
CTYAICHTY HaBBIKOB KPAaTKOTO ¥ JIAKOHHYHOTO MIPEJCTAaBICHNsI COOPAHHBIX MaTepHaioB U (PaKToOB
B COOTBETCTBHH C TPEOOBAHUAMM, PEABABIIEMBIMH K HAYYHBIM OTYeTaM, 0030paM U CTaThsIM.

Crpykrypa pedepaTa BKIIOUAET:

- TuTynbHBIN JIUCT.

- ConepxaHue.

- Benenue, rae kpaTko hopmynupyercs npobiema, eib U 3aauu pedepara.

- OcHOBHasi 4acTh pabOTHl COCTOUT M3 HECKOJIBKHUX Pa3/esioB, B KOTOPBIX M3JIaraercs CyTh
TeMbI pedepara.
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- 3aKJIr04YeHHE.

- CrIMCOK UCIOIb30BAHHOM JIUTEPATYPBHI.

[Ipu odopmieHnnn pedepara cieqyeT NPUACPKUBATHCS TEXHHUUECKUX TpeOOBaHUM,
IpeabABIsEMbIX K pedepaTaM U KypcOBBIM paboTaM, UMEIOIIUXCS Ha Kadeape.

Kputepun onienuBanus pedepara:

- OneHKka «OTJIMYHO» BBICTABIIAETCS B TOM Cllydae, el B pedepare MOJHOCTBIO PACKPbITa
TeMa, MPOAHATU3HPOBAHO COBPEMEHHOE COCTOSIHHE BOIIPOCA, MaTepHall H3JI0KEH JIOTHYHO,
II0CJIEI0BATENIbHO, INpHUBEIEHO He MeHee 10 JMTepaTypHBIX MCTOYHMKOB (Cpeau KOTOPBIX
npeobiafaeT JmTeparypa 3a IociegHue S5 Jer), pedepar odopmieH B COOTBETCTBHH C
TEXHUYECKUMHU TPEeOOBaHUSAMH, NIPEABABISIEMBIMH K TAKOTO pojia paboTam.

- OLeHKa «XOpOLIO» - TeMa PACKPHITA, IPUBEIECHO TOCTATOYHOE KOJUYECTBO MaTepuana, HO
OpU 3TOM Marepuan B HEIOCTaTOYHOM CTENEHH IpOoaHaIU3UpOBaH aBTOPOM, odopMieHue
pedepaTa COOTBETCTBYET TEXHUYECKUM TPEOOBAHHSIM.

- O1eHKa «yOBJIETBOPUTEIBHO» - TEMa PACKPBITA MOBEPXHOCTHO, MaTepHuaj MPUBEICH Kak
npocTasi KOHCTaTanusl (akToB, HE MPOAHAIM3HPOBAH, B OPOPMIICHHH HMEIOTCS TEXHUYECKUE
HEJI0CTaTKH, CIIUCOK JIUTEPATYPhI COJEPKUT MEHEE 5 UCTOUHUKOB.

- OLeHKa «HEyJIOBIICTBOPUTEIHHO» - T€Ma HE PACKPbITA, CKYIHBIH 00BEM MPHBEICHHBIX
MaTepHalIoB.

Yemuwiii 0oknao — 310 coobmieHue B TeueHue 10-15 MuH, B KOTOpOM CTYAEHT B
JAKOHUYHOM (hopMe TOJDKEH M3JI0KUTh MaTepuall 0 COOTBETCTBYIOLIEH TeMe, MPUAEPKUBAsCh
CIIEYIOIIETO IUIaHA: BBEJCHHE, OCHOBHAs 4acTb, 3aKiIroueHHe. JloKIaa CcompoBOXKIAeTCS
Ipe3eHTalMel, OTpakarolleld OCHOBHBIE MOJIOKEHUS 110 COOTBETCTBYIOLIEH TeMe, BKIIIoYaroIei
HarjsiHble MaTtepuanbl (cxembl, Tabnuubl, Goto u T.1.). Ilo oxkoHUaHUM [OKIana CTYAEHTY
3aJ]al0T BOIIPOCHI, KaK IperojaBaTellb, TaK U CTYAEHThI, HA KOTOPbIE JOKJIAJAUUK JIOJKEH JaTh
UCUEPIIBIBAIOINE OTBETHI.

Kputeprnn onieHUBaHHs YCTHOTO JJOKJIA/IA:

- OneHka «OTIMYHO». B [0K/Iaje MOJHOCTBIO PpAcKpbITa TeMa, MPOAHATU3UPOBAHO
COBPEMEHHOE COCTOSIHHE BOIMPOCA; CTYACHT CBOOOJHO BJAJEeT MaTepHajioM, H3JIaraeT ero
JOTMYHO, TOCJIEOBATENIbHO, JaKOHHYHO, COONIO/Iasi OCHOBHBIE IMpaBHJIa KYJIbTYPbl pEUH.
Jloknaz compoBOXKIACTCS TPE3EHTALMEH, KOTOpast OTpa)kaeT OCHOBHBIE MOJIOXKEHHS JIOKJIAMA,
IpEe3eHTalMsl COCTaBJIeHa IPaMOTHO € COOJIIOZeHNEM OOLIMX TpeOoBaHMM, MpaBuil MPU(PTOBOTO
odopmieHns, nogaun rpaguUecKoro Marepuaia, UMEIOTCS CChUIKM Ha TMpHBEIEHHBIE (OTO,
PHUCYHKH, CXEMbI U T.[., IPUBOJAUTCS CIUCOK MCIOJIb30BaHHOM JuTeparypsl. [lpu obcyxneHun
JOKJIaJIa CTYIEHT JaeT WCYepPIBIBAIONINE, apTyMEHTUPOBAHHBIE, KOPPEKTHBIE OTBETHI Ha
BOIIPOCHI.

- OneHka «xopoto». Tema packpbiTa, IPUBEACHO JOCTATOYHOE KOJMYECTBO MaTepuaa, HO
IpY 3TOM MaTepuall B HEOCTATOUYHOW CTENEHH MpOoaHaTIM3upoBaH aBTopoM. IIpesenTanus He B
TIOJTHOM CTETIeHW COOTBETCTBYET OOMMUM TpeOoBaHUSM. OTBETHI CTYJCHTAa HE Ha BCE BOIPOCHI
SBJISIIOTCSI UCUEPTBIBAIOIIMMU U apTyMEHTHPOBAHHBIMH.

- OmeHKka «yIOBJIETBOPHUTENBHO». TeMma packpbITa HE IOJIHO, MaTepuay TNPHUBENEH Kak
npocTass KOHCTaTanus (akToB, HE MPOAHAIM3MPOBAH, CTYAECHT MOKa3bIBAeT MOBEPXHOCTHBIE
3HAHWUSL. [lpe3eHTanyst YacTUYHO COOTBETCTBYET YCTAaHOBJICHHBIM TpeOoBaHusM. [lpum
00CYX/IeHUU JOKJaJa CTYJISHT He BCErJa JaeT MpaBUJIbHBIE, MCUEPIIBIBAIONINE OTBETHl Ha
3aJ1aBaeMble BOTIPOCHI.

- OneHka «HEYIOBIETBOPUTENbHO». Tema JOKiIaza He pacKphiTa, CKYAHBIH 00BeM
NPUBEJICHHBIX MaTEPHAJIOB; MPE3EHTAIUsI OTCYTCTBYET. [Ipn 0OCYyKIeHUH OKJIaga CTYIEHT He
JlaeT OTBETHI WJIK OHU HE COOTBETCTBYIOT 33JJaHHBIM BOIIPOCAM.

4.5. IlpuMepHasi TeMaTHKa KYPCOBBIX padoT (IPOEKTOB): HE MPEIYCMOTPEHbI YUEOHBIM
IUTAHOM.
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V. VYEBHO-METOJAYECKOE 1 TH®OPMAIIMOHHOE OBECITEYEHUE
T CIATLITAHBI

a) nepevyeHb JIUTEPATYPhl
1. FOpun B. M. OcHOBBI KCeHOOMONIOTHU: y4eb. mocodue Ay CTyi. OMOJIOT. CIIeIl.
By30B / B.M. IOpun. - Munck : HoBoe 3nanue, 2002. - 266 c. - ISBN 985-6516-65-x
2. Ctom JI. M. [loxxneBbie YepBU B mepepadOTKe O0TX010B: HaydyHoe u3nanue / J. U.
Crom, T. ®@. Kazapunosa, . H. TutoB - Upkyrck : U3n-8o UT'Y, 2012. - 111 c. -
ISBN 978-5-9624-0697-8
3. I'punun A. C. TlpoMbinuieHHBIE W OBITOBBIE OTXOJbI: XPAHEHHUE, yTHIIM3AINA,
nepepabotka: Yueb. mocodue / A.C. I'punun, B.H. HoBuxkos. - M. : ©AUP-ITPECC :
UTH "I'pann", 2002. - 332 C. - ISBN 5-8183-0442-6
0) 0a3bI JaHHBIX, HH(POPMANUOHHO-CIIPABOYHbIE M MIOMCKOBBIE CHCTEMbI

1. Hayunas DnextponHas bubnunoreka http://www.e-library.ru

2. Nndopmannonnas cucrema «EauHoe OKHO AOCTyNa K 00pa30BaTEIbHBIM pecypcamy»

(http://window.edu.ru)

3. OBC «IOPAMT». Anpec nocrymna: https://www.biblio-online.ru/

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

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

6. Coro3 00pazoBaTeIbHBIX CATOB - EcTecTBEHHBIE HAyKH

7. http://tusearch.blogspot.com - ITouck 3AEKTPOHHBIX KHUT, MyOJHKAIHiA, 3aKOHOB,

['OCToB Ha caiiTax Hay4HBIX IEKTPOHHBIX OMOIHOTEK.

8. Google Scholar —TTouckoBas cucTema 1Mo Hay4HOU JIMTEpaType.

9. Science Research Portal - Hayunas mouckoBass CHCTEMa, OCYIIECTBIISIOIIAN
MIOJTHOTEKCTOBBIM TOMCK B JKypHaJlaX MHOTHX KPYIMHBIX HAYYHBIX H3/aTENbCTB, TAKHX Kak
Elsevier, Highwire, IEEE, Nature, Taylor & Francis u np. Wmer craTbu W JAOKYMEHTHl B
OTKPBITBIX Hay4HbIX Oa3ax manHbix: Directory of Open Access Journals, Library of Congress
Online Catalog, Science.gov u Scientific News.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECINHEUEHUE JUCIHUIIJINHBI

6.1. YueOHo-1200paTopHOE 000py/10BaHMeE:!

Aynuropus  JUid  TPOBENEHHUS  3aHATHM  JIEKHMOHHOTO  THma:  00opyAoBaHa
CHenuanu3upoBaHHON (y4eOHOI) Mebenpio Ha 25 TMOCAJOYHBIX MECT; TEXHUYECKUMH
cpenctBamu oOydenus: mpoektop Epson EB-X03, mocka MapkepHas; y4eOHO-HAIrJISITHBIMA
MOCOOHSAMH, O0ECTIEUNBAIOIIMMU TEMATHUYECKUE WIUTFOCTPAIlMU IO AWCHUILTHHE: MPE3eHTAlNUN
0 TeMaM IPOTPaMMBI.

Aymutopust AN TPOBENEHUS  3aHATHH  NPAaKTHUYECKOTO  TUMAa:  000pyAoBaHa
crenuanu3upoBaHHon (yueOHoW) MmebOenpto Ha 10 mMocalodHBIX MECT; JOCKON MENOBOii;
TEXHHYECKUMHU CpeAcTBaMU oO0y4yeHus: mpoekrop BenQ MSS521P y4yeOGHO-HArIssIHBIMU
MOCOOMSIMU: TIPE3EHTAIIUH 110 TEMaM ITPOTPaMMEI.

KowMmmerotepHsiii kmacce (ydeOHash ayauTopusi) ANl TPYNIOBBIX W HWHAWBHIYATbHBIX
KOHCYNIbTAIlMiA, TEKYIIEro KOHTPOJS ¥ TPOMEXKYTOYHOH aTTeCTalliH, OpTaHW3aluu
CaMOCTOSITENIbHON paboThI: ayAUTOpHUs 000pYOBaHA CIENUATU3UPOBAHHON (yueOHOil) Mebemnbio
Ha 20 TOCamOYHBIX MECT, JOCKOHW MEJOBOW; 000pyIOBaHa TEXHUUYECKHUMH CpPEICTBaAMHU
oOydenus: cucteMHbIi 610k PentiumG850, morurop BenQ G252HDA-1 miT.; cucTeMHBII O6510K
Athlon 2 X2 250, monutop BenQ G252HDA - 8 mir.; cucremnusiii 610k PentiumD 3.0GHz,
moruTop Samsung 740N — 3 mT.; Mmono6mok IRU T2105P — 2 mr.; cucremusiit 61ok Pentium
G3250, monutop BenQG955 — 1 mr.; cucremusiii 6ok Pentium G3250, monutop BenQ


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AE%D1%80%D0%B8%D0%BD%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D1%82%D0%BE%D0%BC%2C%20%D0%94%D1%8D%D0%B2%D0%B0%D1%80%D0%B4%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D1%80%D0%B8%D0%BD%D0%B8%D0%BD%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

15

GL2250 — 1 mwr.; cucremusii 6mok Pentium G3250, monutop Samsung T200 HD — 1 mT,;
cucteMHbIi 0510k Pentium G3250, morutop Samsung T190N — 1 miT.; cuctemublii 6510k Pentium
G3250, monutop Samsung 740N — 1 mrT.; mpoektop BenQ MX503; skpan ScreenVtdiaEcot.
C HeorpaHM4eHHBIM JOCTYNOM K ceTH VHTepHeT u oOecreueHueM J0CcTyna B 3JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENBLHYIO CPEAy OpTaHU3aIIH.

[lomemenne g XpaHeHHsT W OPOMUIAKTHYECKOTO OOCHY:KHBaHUS Y4eOHOTO
00opy/oBaHus: ayauTOpUs 00OpYAOBaHA CHEIHAIM3HPOBAHHONW MEOENbi0 Ha 3 IMOCaI0YHBIX
Mecta; HoyTOyK Lenovo 1580, mpoexktop BenQ MS521P.

6.2. IlporpammHoe obecnieyeHue:
Kaspersky Endpoint Security s 6usneca - Ctanaaptaeiii Russian Edition;
Foxit PDF Reader 8.0;
LibreOffice 5.2.2.2;
Ubuntu 14.0;
ACT-Tect Plus 4.0 (1a 75 omHoBpeMeHHBIX noAKIoueHmit) 1 Mactep-komiuiekt (ACT-Maker n
ACT-Converter).

6.3. TexHnueckue u JIeKTPOHHbIE CPeACTBA:
[Ipe3eHTanuu o Bcem TeMaM Kypcea.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Jlnst ocBOGHUsT AMCHUIUIMHBI «BHOXMMHUST MHKpOOHOW Jerpajali W JIEeTOKCHKALUU
MOJUTIOTAHTOBY MPUMEHSIOTCA CIIeyIoIIe 00pa30BaTEIbHBIE TEXHOIOTUU:

- Ungopmayuonnasn nexyus. Jlekuus — 3T0  CKaToe M3JI0KEHHUE OCHOBHBIX HAayUHBIX
(bakToB, uTO SIBIsIETCS 6301 I aHAK3a PACCYKICHUM, OIICHOK.

- Jlexyusa-euzyanuzayusi. YUUT CTYACHTOB IpeoOpa3oBbIBaTh YCTHYIO M IMHCHMEHHYIO
MH(pOpPMaLIMIO B BU3yalIbHYIO (OPMY, UTO GOPMUPYET Yy HUX MPOPECCHOHATBHOE MBIIIVIEHUE 32
CUeT CHUCTEeMaTHU3allMd M BbIIEICHUS Haubojee 3HAYMMBIX, CYIIECTBEHHBIX JJIEMEHTOB
colepkaHusi oOyuyeHHs. 3ajaya IpernojaBaTeiss HCIOIb30BaTh Takue (OpPMbI HarasAHOCTH,
KOTOpbIE Ha TOJIBKO JOMOJHSIOT CIOBECHYIO MH(OPMAIUIO, HO U CaMM SIBJISIIOTCS HOCUTEISIMHU
uHpopMaluu (CXeMbl, PHUCYHKH, Clalibl-pe3eHTauud, W T.1.). Jlekuum my4mie Bcero
MCII0JIb30BAaTh Ha JTaIle BBEACHUS CTYIEHTOB B HOBBIN pa3/ien, TEMY JUCLIUIUINHEL.

- IIpobnemnas nexyus. B otnuuue ot coaepxkaHusi THGOPMAIIMOHHOH JIEKIIUU, KOTOPOE
IpelaraeTcsl IMpenojaBaTeIeM B BHUAE HW3BECTHOTO, MOAJIEXKAIErO JIMIIb 3allOMUHAHUIO
MaTepuana, Ha TNpoOJEeMHOM JeKUMH HOBOE 3HAaHUWE BBOAMUTCA KaK HEHU3BECTHOE s
oOyuaromuxcs. I[IpoGnemHast JeKuus HaYMHAETCS C BOMPOCOB, C IOCTAHOBKU IPOOJIEMBI,
KOTOPYIO B XOJI€ M3JIOKEHMsI MaTepuana HEeoOXOAUMO pemuTh. JIeKuus CTpOUTCS TakuM
0o0pa3oM, 4TO TO3HaHHUS OOYYaroIIErocss MPUOMMKAIOTCS K IOMCKOBOM, HMCCIEI0BATENbCKON
JEeSTENIbHOCTH. 3/1€Ch YYaCTBYIOT MBILIUIEHHE OOYYaloUIerocsi U €ro JUYHOCTHOE OTHOIIEHHE
K yCBaUBa€MOMY MaTepHaiy.

- Jlexyus-6eceoa. IlpenmonaraeT HEMOCPEICTBEHHBIM KOHTAKT TMPENOAaBaTeNsl C
ayautopueil. IIpenmyIiecTBo JeKIuu-0ecelbl COCTOUT B TOM, YTO OHA MO3BOJISET NMPHUBIEKATH
BHHMaHUE CTYJIEHTOB K HauOoJiee Ba)KHBIM BOMPOCAM TEMbI, OMPEIENITh COJACPKAHUE U TEMII
U3JI0KEeHUs1 yueOHOro MaTepralia ¢ yueToM 0COOEHHOCTEH CTYAECHTOB.

- Ilpakmuueckue 3aumamusi — 3TO 3aHATUE, TMPOBOJUMOE TOJ PYKOBOJICTBOM
npernojiaBaTesns B yueOHON ayIuTOpHUHM, HANpPABICHHOE Ha YIIIyOJieHHE HAay4YHO-TEOPETHUECKUX
3HAaHUW U OBJIQZICHHE ONPEJCICHHBIMH METOAaMH CaMOCTOSATENbHOW padoThl, KOTOpOE
dopmupyer npakTuueckue ymeHus. OnHoi u3 (GopM MpaKkTHUECKUX 3aHATUN B By3€ SBISIETCS
ceMHUHap.

- Cemunap-uccnedosanue. TeXHONOTUS TPOBEACHHUS TAKOTO CEMHHApa MOXET ObITh
pa3IMYHOM, B 3aBUCMMOCTH OT TOr0, KakOol METOJ 3aJ0K€H B €ro OCHOBY. B pamkax
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JTUCHUTUTMHBL «BUOXUMHS MUKPOOHOH JIeTpalaliliil U JETOKCUKAIIUH TOJUTIOTAHTOBY MPOBOIUTCS
CEeMMHap C MOArOTOBKOW M 3aciylIMBaHUEM pedepaToB M0 aKTyalbHBIM IpolieMaM Teopuu U
IIPAKTUKHU U OCIEIYIOIHUM UX 00CYXKIEHUEM.

- Jlucmanyuonnvie  obpazosamenvuvie  mexuono2uu. Ilox  ITUCTaHIUOHHBIMU
00pa3oBaTebHBIMU TEXHOJOTHSIMHA MMOHUMAIOTCSI 00pa3oBaTeNbHbIE TEXHOJIOTHH, PEea3yeMble
B OCHOBHOM C IIPUMEHEHHEM MH()OPMaIMOHHO-TEIEKOMMYHHKAIIMOHHBIX ceTel. [Ipu ocBoenun
TUCUMTUIMHBL  «buoXumust MHKpOOHOM  Jerpajalmd W JCTOKCHKAIMM  TOJITFOTAHTOBY
HCIIOJIb3YIOTCS CIIELYIOIIHUE TEXHOIOTUH:

. MHTEPHET-TEXHOJOTHSI — CI0COO JTUCTAHIIMOHHOW mepenaud WHGPOpPMAaLUH,
OCHOBAHHBIM Ha MCIIOJb30BAaHUU TIJIOOAJIBHBIX M JIOKAJIBHBIX KOMIIBIOTEPHBIX CeTeH s
o0ecrieyeHus JOCTyna 00yJaroumxcss K HHPOPMAITMOHHBIM 00pa30BaTebHBIM pecypcaM U s
(GOopMHpOBAaHUS  COBOKYIIHOCTH  METOJMYECKUX, OPraHU3alMOHHBIX, TEXHUYECKHX U
IIPOrPaMMHBIX CPEJCTB pean3allly U YIPaBJICHUs y4E€OHBIM MPOIIECCOM HE3aBUCHUMO OT MECTa
HaxoXeHHs ero cyobekToB. Vcnonb3yercst O0pazoBarenbhbiii moptan UI'Y - educa.isu.ru.

VIlIl. OHEHOYHBIE MATEPHAJIbI /JIA TEKYIIEI'O KOHTPOJIA H
MMPOMEXXYTOYHOM ATTECTAIIAN

Ouenounvie mamepuanvt 011 6X00H020 KOHMPONA

B KkauecTBe OIICHOYHBIX CPEICTB IS BXOJHOTO KOHTPOJISl OIEHKH YPOBHS 3HAHUUN
CTYZICHTOB HCIIOJIb3yeTcs cobecenoBaHue. B mpoliecce cobeceoBaHUsI OLICHUBACTCS YPOBEHb
BJIaJIcHHsI 0A30BBIMU 3HAHHMSIMH, YMEHUSIMH, HABbIKAMU, HEOOXOIUMBIMU JIJIsl Hadana oOydeHus
0 JUCHHIUIMHE «BHOXMMHS MUKPOOHOW Jerpajaliid W JCTOKCHKAIIMU TOJUTFOTAHTOBY,
ONpeaAcCIICTCA CTCIICHDL BJIAJICHUA HOBBIM MAaTCprajioM N0 Hadajla €ro U3y4CHus.

Ouenounvie mamepuanvl meKyue2o KOHMPOIA PopMupylomca 6 coomeemcmeuu ¢

JIHA ynusepcumema
B pamkax jucnuniauHbl «buOXUMHS MUKpPOOHOM Jerpajaiud M JI€TOKCHKallUU
MOJUTIOTAHTOBY» UCHOJIB3YIOTCA ClIeAYIoNe (HOPMBI TEKYIIET0 KOHTPOJIS:

- YCTHBIH OIIpOC;

- MUChbMEHHas paboTa;

- pedepar;

- TOKJIAJ;

- KOHTPOJIb CAMOCTOSITETIbHON pabOTHI.

@DOH/I OLIEHOYHBIX CPEJICTB BKJIIOYAET!

- TCMAaTHKa U MaTCpUaJIbl Sa)IaHHfI,

- IepeveHb TeM pedepaToB/q0KIaI0B,

- BOIIPOCHI Juist camoctositenbHoro nzydenus (CPC)
- BOIIPOCHI JUIs 3a4€Ta,

- KPUTEPHUH OLICHKH 3HAHUU CTYJICHTOB.

Ha3zHnadeHue o1ieHOYHBIX CpCACTB: BBISIBUTH C(bOpMI/IpOBaHHOCTB KOMIICTCHIIN U ITK-1.

Tembl pedepaToB
DaKTOPBI OKPYKAIOIICH Cpeibl U OMOAOCTYITHOCTh KCEHOOMOTHUKOB.
Bbuotpancdopmarus KCeHOOMOTUKOB MUKPOOPTaHU3MaMH.
ITpomslnieHHbIE 0TX0/1bI. [Ipo0IeMbl NETOKCUKALIMHY U YTHIIN3ALIUH.
MeTobl OIIeHKH TOKCHYHOCTH.

PonE
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TOKCHYHOCTD TSKETIBIX METAJUIOB

Oco0OeHHOCTH pa3IoKeHHs IECTUINI0B MUKPOOPTaHU3MaMHU.

buonerpanaius BemecTB aHTPOIIOI€HHOTO IPOUCXOXKACHUSI.

buonorunyeckas ouncTka cTouHbIx Boa. Kitaccngukanus MeTo10B.

AHa’poOHOE cOpakMBaHUE U METAaHOTEHES.

10. buoynobpenus.

11. buotpanchopmariysi KCEHOOMOTHKOB MHUKPOOPTaHHU3MaMH.

12. buonerpanamus [TAB.

13. buonecTpyKuus MpUPOTHBIX TOJTUMEPOB.

14. brnokoHBepcus paCTUTEIBHOTO CHIPbS

15. [Tpon3BOACTBO W HCIOJB30BAHMUE IPEMApaToB JJs OYUCTKU HedTe3arps3HEHHBIX
IPUPOIHBIX CPEeX

16. [Ipon3BOACTBO M HMCHOJNB30BAHUE TPEMAPATOB JJISI OYHCTKH IMPHPOTHBIX Cpel OT

ITAY.

© oo

Ouyenounvie mamepuanvl 0151 RPOMEIHCYMOYHOI ammecmayuu ¢ popme 3auema.

dopma npomMexyTouHOM arTecTanuu - 3a4eT. OC 3TOro THUma JOHKHBI BBIABISITH CTENEHb
OCBOGHHUSI TEOPETUYECKUX 3HAHWUU Kak 0azy Ui (GopMHpOBaHUS KOMIIETCHUUN, YMEHHS UX
NPUMCHSTh B CHUTYAlHSX, MOJCIHPYIOIMNUX TPOPECCHOHATBHYIO JIeATEIhHOCTh, a TaKkKe
chopmupoBanHocTh komneTeHiui I1K-1, 3asBnennoii B 1. 111

IIpuMepHBIii CIIUCOK BONPOCOB K 324€eTy
1. ITytu noctymieHus: TOKCUYHBIX BELIECTB B OPraHU3MBI.
2.BnusHue HEKOTOphIX (PAKTOpOB BHELIHEH cpeapl M OHMOJIOTMYECKUX OCOOEHHOCTEH
OpPraHM3MOB Ha TOKCUYECKOE JIEHCTBUE COCIUHEHUN.
3. CBsI3b TOKCHYHOCTH BEIIECTB C HEKOTOPBIMU MX XUMUYECKUMU U (PU3UKO-XUMHUUECKUMHU
XapaKTepUCTUKAMHU.
4. TOKCHYHOCTb TSKEJIBIX METAJUIOB.
5. OCHOBHBIE TOKCHUECKHE 3arpsI3HAIOLINE BEIIECTBA U UX JEHCTBHE HA OPTaHU3M.
6. MeTo/1bl OLIEHKH TOKCUYHOCTH.
7.IlonsTue o mpenenbHo aonyctuMoil konuenTpauuu (IIJIK) ornenbubix BemecTs. Busl
ITK B 3aBUCHMOCTH OT THIIAa CPEJBL: BO3YIIHOM, BOAHON U IIOYBEHHOM.
8. Meronpl ompeneneHus OMOpa3TaraeMOCTH BEIIECTB: OMOXMMHUYECKOE IOTpedIeHHe
kucnopona (BIIK), xumudeckoe nmorpedbnenue kucinopoaa (XIIK) u ap.
9. XuMmyeckoe 3arps3HeHHe MOYB, €r0 WCTOYHWKH, ITYTH TMOMAJaHUs 3arpsS3HSIONIX
BELIECTB B I10YBY.
10. Komerabonu3Mm Kak YHHMKaJIbHBIA TPOLIECC PAa3JIOKEHUS TOKCHUECKUX BEIIECTB,

CBOMCTBEHHBIN MUKPOOpPraHU3MaM, €ro OMOJIOTUYECKHI CMBICII.

11. TIpoGnemsl, CB3aHHBIE C MUKPOOUOJIIOTHUECKON JIeTPalalliel TOKCHYECKUX BEIIEeCTB
(cTaOUIBHOCT,  MHKPOOOIICHO30B, HCCIEAOBAaHWE TIyTEH Jerpajgaiid, yIpaBICHUE
€CTECTBEHHON MUKPODIIOpOHt U ap.).

12. TlpomsbleHHble 0TX0abl. [IpoGieMbl JETOKCUKAIIMY U YTHIIN3AIUH.

13. T'maBHbIE THUITBI MUKPOOHOTO MeTaboIM3Ma: OpOAUIIBHBIHN, IbIXaTeIbHbIN (a3po0HOE U
aHa’pOOHOE JIbIXaHUE), METaHOTEHHBIH, (HOTOTPODHBII.

14. bpoxenue. Tumbl Opoxenuil. [IByxdasHocts Opoxkenuil. BoszOymurenu OposkeHus.
Pacnipoctpanenue B npupose. [Ipakrnyeckoe npuMeHEHHeE.

15. Meranorenes. buoxumus meraHorenesa. MeraHoreHHe 6akTepun.

16. MukpoOHBII MeTaboIM3M HEPOCTOBBIX CyOCTpaTroB. TWIbI MeTaboM3Ma HEPOCTOBBIX
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CyOCTparoB.
17. Beimenenue MHUKPOQIIOpPHI, CIIOCOOHOM K JMECTPYKIMH YAIIEMBIX 3arps3HUATEINCH.

OCHOBHBIC HAINPABJICHUS CEJICKIIHH.

18. HWuTpomyKIus cCenupuIecKuX MUKPOOPTaHH3MOB-IECTPYKTOPOB.

19. Ilytm mocrymieHHss KCEHOOMOTUKOB B opranu3M. O0mas xapakTepucTHKa mpoiecca
o6uotpanchopmalii KCCHOOMOTHKOB B OPTaHHU3ME.

20. OcHOBHBIE TUIIBI peakyii OnoTpaHchopMaIi KCEHOOMOTHUKOB.

21. buotpanchopmaius KCCHOOMOTUKOB MUKPOOPTaHU3MaMH.

22. buonerpanmanus [TAB.

23. buonmecTpyKIus IPUPOTHBIX MOTUMEPOB.

24. buorpaHchopmalus METAIIOB.

25. 3akoHOMEpHOCTH TpaHCpopMmauuu HePTH U HEPTEIPOIYKTOB H BO3MOXKHBIC
HaIpaBJICHHUS UCIIOJIb30BAaHIsI MUKPOOPTAHU3MOB JIJIsl TUX IIeJeH.

26. Muxkpobusie 610l IABbI. Tunst 6nolIABoB, momy4yenue, ux poib B KU3HEACATETLHOCTH
MHKPOOPTaHNU3MOB, CKPUHHHT ITPOJTYIICHTOB.

27. KommiekcHas OMOTEXHOJIOTHSI OYMCTKH He(Te3arps3HEHHBIX IMOYB U TPYHTOB Ha
OCHOBE 0MOCYp(aKTaHTOB.

28. XUMHUYECKOE 3arps3HEHUE M0YB, €r0 HCTOYHHUKH.

29. IIpobnemsbl, CBSI3aHHBIE C MUKPOOHOIOTHYECKOH Aerpaaanneil TOKCHYECKUX BEIIEeCTB
(cTaOMIBHOCT, MHUKpPOOOIIEHO30B, HCCIIEJJOBaHME IyTell JAerpajanuu, yIpaBlIeHHE
€CTECTBEHHON MUKPODIIOpOHt u 1p.).

30. TexHonorus OuopemeualMy U BO3MOKHOCTH €€ UCIOJIb30BAHHUS.

31. HeOuonoruueckue, OMOIOTHYECKHE UM KOMOMHHPOBAHHBIE METOJBI M TEXHOJIOTHH
peMeTuaIny.

32. Cneunmanu3upoBaHHBIE OuWoINpermaparbl Ui JUKBUIAIWW  3arps3HCHUAH, Ui
PEKYJIbTUBALUYU TEPPUTOPUNA U BOCCTAHOBIICHUS IIJIOJJOPOIHS ITOYB.

33. T'enermuecku MomuduIMpoBanHble MUKpoopranuzMel ('MM). Hx ucnonb3oBaHue,
aHaJIM3 ¥ METOJIbI KOHTPOJISI TOBEIEHHS B SKOCHCTEME.

34. AbnpoOHas OMONOTHYECKasi OYNCTKA. BUOIIEHO3BI OYMCTHBIX COOpYXeHUH. OCHOBHBIC
OMOXMMHUYECKHE TPOLIECCHI.

35. Amna’poOHas Omojoruyeckas O4ucTka. bHuoreHo3b! 1 6MOXUMUYECKHE TPOIIECCHI.

36. MukpoOuosiornueckass TnepepadOoTKa opraHuyeckux  orxonoB. OOorameHue
MUKPOOHBIM  KOpMOBBIM  OenkoM. CuiocoBanue. KommoctupoBanue. AspoOHas
cTabmin3anus.

37. Amna’poOHOe cOpa’kuBaHHE U METAHOTCHE3.
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38. buoynobpenus. BepMukynbTUBUpOBAaHNE U BEPMUKOMITIOCTHPOBAHUE.

Pa3zpadorunk:

_—

&,

< /

ek noueHt T. ®. KazapuHoBa

(moamuck)

[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanussmu O@I'OC BO mno HampaieHHto
06.04.01 «buonorus», npoduiato NoAroToBKU «MHUKPOOHOIOTHS U BUPYCOJIOTHSI.

ITporpamMma paccMoTpeHa Ha 3acefanuu Kadeapsl MUKPOOHOIOTHN

« 10 » dpeBpans 2023 r.
[TpoTokon Ne 5 3as. Kadempoii ﬂ*’?‘[@‘//é B. H. Orapkos

4

Hacmosuwas npoecpamma, ne modcem 6vimb 60cnpouzgedeHa Hu 8 Kaxoil gopme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopwvl-paspabomuuxa npocpammoi.



