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1. Heaun, 3a1a4m U NJIAHKPYeMbIe Pe3YJIbTAThI 00y4YeHUs M0
AUCIHUILINHE

K 0oCHOBHBIM measiM OCBOCHMS IUCUUIUIMHBI «DOTOOMOTEXHOJIOTHS CIEAYET OTHECTH
¢dopMHpoBaHHE y CTYACHTOB 3HaHMKA 00 OCHOBaxX HCCJIEIOBAHUSA M Pa3pabOTKH COBPEMEHHBIX
OMOTEXHOJIOTMYECKUX METOJIOB 3alUThl OKPY’KAIOLIEH Cpellbl U HAaBBIKOB IPUMEHEHUSI METOOB
OMOTEXHOJIOTMH JUIS 3aIUThI OKPY’KaOLEH CPebl.

OCHOBHBIMH 3aJla4aMH  Kypca sBiseTcs (OpPMHUpPOBAaHHUE Yy CTYAEHTOB 3HAaHUH O
€CTECTBEHHbIX OMOJIOTHUECKUX MpOLeccax, MPOUCXOIAIINX BO BCEX MPHUPOIHBIX 3KOCUCTEMAX U
OPUHLMIAX HUX UCIOJIb30BAaHUS B OMOTEXHOJOTMYECKHX METOJlaX, OCBOEHHE TEOPUKO-
METOJOJIOTUYECKHX OCHOB M MPAKTUYECKUX HABBIKOB KYJIHTHBHPOBAHUS (HOTOCHHTE3UPYIOIINX
MHUKPOOPIaHU3MOB.

OOyuenne mno aucnuiuimHe «QPOTOOMOTEXHOJIOTHS» HAINpPaBIeHO Ha (QOpMUpOBaHUE Y
00yyaroImuxcs CIeIyOUMX KOMIIETeHIIUHI:

Koa u HaumenoBanue NuankaTopsbl 10CTHKEHUS KOMIIETEHIIUH
KOMIIeTeHIIN
[1K-1 Cnocoben NIIK-1. 3HaeT MeTO/ bl [JIAHUPOBAHUSA U OpraHU3aLy
TIPOBOJUTH PAGOTHI 11O MccieloBaHUM U pa3paboTOK, MeTOZbI aHaik3a U 000011jeHusT
06paGoTKe 1 aHATH3Y OTEYeCTBEHHOTO M MeX/lyHapOJHOTO OMbITa B cBoeii obacTu
YiCCriel0BaHUM.

Hay4YHO-TEXHUYECKOU
NTIK-2. YMeeT NpUMeHATh HOPMaTUBHYIO JOKYMEHTALHIO B

uHpOpMAIUU U . o
COOTBeTCTBYIOL[el 06/1aCcTH 3HAHUH, 0DOPMIIATH pe3yIbTaThl

pe3yabTaToB
. Hay4YHO-MCCJIeZloBaTeIbCKUX U OTMBITHO-KOHCTPYKTOPCKUX paboT,

HCCIEN0BAHUN o
MIPUMEHSITh METO/Jbl aHa/IM3a HayUYHO-TeXHUUYECKOM UH(pOpMaLir
UTIK-3. Crioco6eH aHa/M3UpOBaTh HayYHO-TeXHUUECKOU
vuH(OpMaLUU, TIPOBOJUTH SKCIIepUMeHThI, 06pabaThiBaTh U
0600111aTh TI0/TyYeHHbIe TaHHbIe

T11K-2. CriocobOeH WTIK-2.1.3HaeT OTeYeCTBEHHBIN U MEX/yHAPO/HBIH OTBIT B CBOEH 06/1aCTH UCC/Ie0BaHHH,

MEeTO/Ibl U CPe/ICTBA T/IaHMPOBAaHUsl ¥ OPraHU3aLui UCC/IeJoBaHUH 1 pa3paboToK,
TIPOBe/IeHUs SKCTIEPUMEHTOB U 06006111eHUs1 1 06paboTKK UHOpMALH

WUIIK-2.2. YMeeT NPUMeHSTh aKTya/IbHYI0 HOPMaTHBHYIO JOKyMEeHTALMI0 B CBoeli 061acTH
UCC/IeJOBaHUN U 3HaHMi, 0POPMIISITh Pe3yJ/IbTaThl HAyUHO-HUCC/IE0BATENBCKIX M OTTBITHO-KOHCTPYKTOPCKIY
pa3pa60TOK paboT, IPUMEHSTb METO/IbI TIPOBe/IeHHsI IKCIIePUMEHTOB

BBIMOJIHSTh SKCIIePUMEHThI
1 0(OpMIJISATE pe3yJbTaThl

UTIK-2.3. CriocobeH MpOBOAUTb SKCIIEPUMEHTHI U aHA/IU3bI, , COCTAB/ISATh UX OMUCAHUE U
(hopMy/IMpOBaTh BHIBOZBI, BHE/IPATH Pe3y/IbTaThl MICC/Ie/JOBAHMI U Pa3paboTOK, COCTaBJISTH
pasfiesibl OTUETOB TI0 TEMe WJ/IU T10 pe3yJibTaTaM MPOBeIeHHbIX SKCIIePUMEHTOB

2. MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrPaMMBbl



JuctunnuHa  «@DoTOOUTEXHONOTHS» OTHOCUTCS K D3JEKTUBHOM dYacTH, (QopMuUpyemMoit
y4acTHUKaMU 00pa3oBaTeNbHbIX OTHOIIEHUH 6s1oka b1.2.9/1.7.1 «DneKkTUBHBIE TUCIUIITMHBD.
«DOTOOUTEXHOJIOT S B3aUMOCBSA3aHA JIOTHYECKH U COAEPIKATEIbHO-METOMUECKH CO

CIeAYIOMUMH TUCIUILTMHAMK U nipakTukamu OOIT:
— o0mas 6MoNIoTHsl 1 MUKPOOMOJIOTHS;
— OHOXUMMUS;
— OCHOBBI OMOTEXHOJIOTHH;
— IIPOIIECCHI U aImapaThl OMOTEXHOJIOTHYECKUX TTPOU3BO/ICTB;
— MPOMBINIUICHHAS] OUOTEXHOJIOTHS;
— DH3UMOJIOTHSL.

3. CTpyKTypa U cofep:KaHue U CHUILTHHbI

OO0111ast TPy 10EMKOCTb AUCIUILIHHBI COCTABIISIET 2 3aUeTHBIC ¢AUHUIIBI (72 yaca).

3.1 Buabl yueOHO# padoThI U TPYA0eMKOCTH
(o popmam oOyueHwms)

3.1.1. Oynas popma oOyueHHs

Ne Buj yueOHoii padoThI Koauyecrso Cemectpbt
n/n 4acoB 8
1 | AyauTopHble 3aHSATHS 54 o4
B Tom uncne:
1.1 | Jlekum 36 36
1.2 | CemuHapckue/MpaKTHYECKUE 3aHIATUS 18 18
2 | CamocrosiTesibHAsA padoTa 18 18
B Tom uncne:
2.1 | IIpopaboTka JIEKIMOHHOTO MaTepuaa 8 8
2.2 | IloaroToBka K ceMHHapam 10 10
3 | IlpomexkyTouHas aTTecTanus
3auer/nud.3auer/IK3aMeH 3auyer 3a4eT
Hroro 72 72

3.2 TemaTuveckuil MJIaH U3yYeHUs TUCHUILIMHBI
(o popmam oOyueHus)

3.2.1. Ounas popma 0OydeHHs

TpynoeMKoOCTh, Yac
Ne Pa3gennl/TeMbl Py ?

n/n JMCHUINIHHBI

er

AynuTopHas padora

Bce
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1 | Beenenne 2
2 | Tema 1. doTtoTpodHbIe 1 XeMOTPO(HBIE 6 4
MHKPOOPTaHU3MBI
3 | Tema 2. OCHOBBI KYJIbTHBUPOBAHUS 6 4 2
(hOTOCHHTE3UPYIOLINX MUKPOOPIaHU3MOB
4 | Tema 3. ®0oTOOHMOPEAKTOPHIL 4 4 2
5 | Tema 4. Ilone3Hple MPOLYKTHI U3 2 2 2
MUKPOBOZOPOCIEH
6 | Tema 5. ®oroTpodHBIE U XEMOTPO]HBIE 2
MHKpPOOPTaHU3MBI B ITPOU3BOJICTBE psijia
LCHHBIX TPOAYKTOB IS MMUILIEBOH,
MEINIMHCKOH, He()TIHOW U Ta30BOH
HPOMBIIUICHHOCTEH, ISl ITUIIEBO/ICTBA 1
YKMBOTHOBO/ICTBA.
7 | Tema 6. CyIiecTByIOIIHE TOJXOIBI K OIICHKE 6 4 2
COCTOSIHUS BOJTHBIX 3KOCHUCTEM
8 | Tema 7. ®OTOOUOTEXHOIOIUH IS 4 2
TOJTyYeHHS BO30OHOBIISIEMBIX HCTOYHUKOB
SHEPTUH
9 | Tema 8. Posib (hOTOOHOTEXHOIOTHH B 4 4 2
OXpaHe OKpYXarolel cpelibl OT
3arpsi3HEHUs MOJUTIOTAHTAMH U IOy YeHUT
9KOJIOTHYECKH YHCTHIX MPOTYKTOB MUTAHHS
Hroro| 72 36 18 18

3.3 Conep:xkanue TUCHUILIHHBI

Beenenue. [Ipenmer ¢poroOnoTexHonoruy, ee neiam u 3agadu. Pons poTodroTexHOI0rMH B
3allUTe U 03J0POBIEHUN OHOChEPHI.

Tema 1. ®oTtoTpodHbIE U XEMOTPO(HBIE MUKPOOPTaHU3MBI.

[uano6akrepuu. [lyprypusie 6akrepun. ['anobakrepun. [pyrue 6akrepuu.

I'mobGanbHas posib POTOCHHTE3A B SHEPreTUUECKUX NOoToKax 3emiu. DoTocuHTEeTHUECKH
MeTab0JIM3M BOJOPOJia Y MUKPOBOAOPOCIIEH.

Tema 2. OcHOBBI KyJIETUBHPOBaHUS (DOTOCHHTE3UPYIOIINX MHUKPOOPTaHH3MOB.

CriocoObl KyJIbTUBUPOBAHUS: IEPHOANYECKOE KYJIbTUBHUPOBAHUE (M €r0 MOAU(DUKAIIUH),
HEeNpephIBHOE KYJIbTHBUPOBaHUE (XeMocCTat, Typouaoctar, pH-aykcocrar).

Tema 3. ®oTOOHOPEAKTOPHI.

OCHOBHBIE THITBI JTA0OPATOPHBIX U TIPOMBIIIICHHBIX ()OTOONOPEAKTOPOB. XapaKTEPUCTHKU
($oToOHMOpeakTOpPOB U MPOLECCOB KYJIbTUBHPOBAaHUS (GOTOTPODOB.

Tewma 4. Ilone3nbie NPOAYKTHI U3 MUKPOBOIOPOCIIEH.

buonornyeckn  aktuBHble ~ jg00aBku.  Kapotunouasl.  nmnepuH.  AcTakCaHTHH.
[TonHeHackIeHHbIE )KUPHBIE KUCTOTHI. [IprMeps! porieccos.




Tema 5. ®oToTpodHBIE U XeMOTPO(PHBIE MUKPOOPTaHU3MBI B TPOM3BOJICTBE psifa IIEHHBIX
MPOIYKTOB JUIsl THINEBOH, MEIUIIMHCKON, HEe(PTIHOW W Ta30BOM MNPOMBINIJICHHOCTEH, IS
NITULIEBOJICTBA U KUBOTHOBOJICTBA.

Tewma 6. CyiecTByto1ire moIxo 1l K OLEHKE COCTOSHUS BOIHBIX 9KOCUCTEM.

buonnaukanus B OlEHKE COCTOSIHHSI BOJHOU 3KOocHcTeMbl. CBSI3b OMOJOTHYECKOIO
pa3sHoo0pa3us BOAOPOCIel ¢ TpPOPHOCTHIO BOJOEMA.

Tema 7. ®oTOOMOTEXHOJIOTHUH IS TTOTYUEHHUST BO3OOHOBIIIEMBIX HCTOYHUKOB dHEPTrUuu (OHO0-
BOJIOPO/1a, STAHOJIA, METaHa, He(TH, TIUIEPOTIa).

Tema 8. Ponb (OTOOMOTEXHOJIOTMM B OXpaHE OKPY>KAIOLIEH Cpelbl OT 3arpsi3HEHUs
MOJUTIOTAHTAMH M MOJYYEHUU SKOJIOTUYECKH YUCTHIX MTPOTYKTOB MUTAHUS.

34  TemaTuka CeMHMHAPCKHX/MPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA
3.4.1. CemuHapCKHe/MPAKTUICCKUE 3aHATHS

1. KynbruBupoBaHue (OTOCHHTE3UPYIOMNX MUKPOOPTAaHU3MOB.

2. Pacuer nmokasareseit paboTsl GOoTOOMOPEAKTOPOB.

3. Pacuer mporneccoB moiy4eHHs MOJIE3HBIX MPOAYKTOB U3 MUKPOBOJOPOCIIEH.

4. OueHka oOImel 3arps3HEHHOCTU CTOYHBIX BOJI OpPraHMYECKHMHU COEIMHEHUSIMU IO
nokazaresnsim XIIK u BIIK. CanutapHo-0akTepuosorndyeckas OLEeHKa KauecTBa BOJIBI.

5. Pabota ¢ HOpMAaTHBHOH [OKYMEHTAalMEH IO H3Yy4YEeHUIO TpeOOBaHMH K COCTaBy H
CBOWCTBaAM BOJIbl B BOJIOEMax pa3HOW KaTeropuu B pe3yibTaTe IMOCTYIUIEHUS CTOYHBIX BOJ.
KomriekcHast O1leHKa SKOJIOTHIECKOTO COCTOSIHUS BOJHBIX O0BEKTOB.

6. Ompenenenne 3pPexkTUBHOCTU PabOTHI PA3IMUHBIX OMO(MUIBTPOB IJII OUUCTKU BO3IyXa U
UX CpaBHEHHE.

7. PaboTa ¢ HOpMaTHBHOHN JOKyMEHTAalMeHd MO M3Y4YEHUs MOpsAAKa MPOBEJCHHUS TEXHHUKO-
XUMHYECKOTO KOHTPOJSI TUIUYHOTO OMOTEXHOJOTHYECKOTO MPOU3BOJACTBA MPHU IOIYYCHUH
KOPMOBOI OMOMAacChl MUKPOOPIaHU3MOB NPH NepepadoTKe HEKOTOPHIX BUI0B OTXO/I0B.

8. OmeHka 5KOJOro-3KOHOMHUYECKOro 3¢¢exra OT JIMKBUJIALMMU 3arps3HEHUs IpU
OnopeMenManuy T0YB, BO3ICHCTBUS NPOBOJMMBIX MEPONPHUATHI Ha OKPYKAIONIYIO Cpery,
OCTaTOYHOT'O 3KOJOIMYECKOr0 pHUCKa U (OpM XO3IHCTBEHHOTO IOJIb30BAaHUSI BOCCTAHOBIIEHHBIX
TEPPUTOPUI.

9. OneHka MyTareHHONM AaKTHMBHOCTH TIIOJUTFOTAHTOB MPH HCIIOJIb30BAaHUM TECT-CUCTEM.
Onenka mytareHHOTro 3((eKTa BOAHBIX 3arpsA3HEHUH.

3.5  TemaTuka KypcoBbIX NPOEKTOB (KypCcOBbIX padoT)
Her

4 Y4eb6HO-MeToaMUYecKoe 1 MHPOPMAITMOHHOE 00ecIieYeHHe

41  HopmatusHble fokymMeHTbI 1 'OCTbI

1. CanurapHo-nnpoTuBOdNIUAEMHUOIOrMUeCKHe  mpaBuna  «be3omacHocTh  paboThl €
pexoMOnHaHTHBIMU Mouiekysiamu JJHK». — M., 1989.



2. CanlluH 2.1.4.1074-01 IluteeBas Boma. I'mrueHndeckue TpeOOBaHUS K KA4ECTBY BOJBI
HEHTPaIN30BaHHBIX CUCTEM MUTHEBOTrO BojmocHaOxeHus. Koutponb kauectBa. — M.: denepalibHblii
uentp ['occansnuananzopa Munzapasa Poccun, 2002. — 103 c.

3. CanlluH 2.1.5.980-00. T'mrueHudeckue TpeOOBaHMS K OXpaHE TOBEPXHOCTHBIX BOJI.
CanlluH 2.2.1/2.1.1.1031-01. CanuTapHO-3aIIUTHBIE 30HBl M CAHHUTApHAs KIACCH(PUKALUS
HPEIIPUITHH, COOPYKEHUIN U HHBIX O0OBEKTOB.

4. CanlluH Ne 4630-88. CanurtapHble IpaBuiia U HOPMBbI OXpaHbl IOBEPXHOCTHBIX BOJ OT
3arpssHenus. — M.: Munzapas Poccun, 1998.

5.TOCT 17.0.0.04-90. Cucrema crtaHmapToB B 00JacTH OXpaHbl MPHUPOIBI U yIyUIICHHS
UCIIOJIB30BaHMs MPUPOIHBIX PECYpCOB. DKOJIOTMYECKUI MACHOPT MPOMBIIUIEHHOTO MPEATPHUSITHSL.
OCHOBHBIE TIOJIOKECHHUS.

6. TOCT P 17.0.0.06—2000. Dxomoruueckuii macrmopT MpUPOI0TIOIH30BATEIIS.

7. TOCT P 50587-93. Ilacnmopt Oe3omacHocTH BemiecTBa (marepuana). OCHOBHBIE
nonoxenus. Madopmanus mo obecrniedeHnIo 3K00€30MacHOCTH TPH TPOU3BOACTBE, PUMEHEHHH,
XpaHEHUH, TPAHCIIOPTUPOBAHUU, YTHIIM3AIUH.

4.2  OcHoOBHasl TUTEpaTypa

1. dotobuosorus : yuebOHO-MeTo[UUECKOe 1Tocobue / cocraButes bananaesa U. B. [u ap.]. —
Hwxuuit Hosropoa : HHI'Y um. H. 1. JlobaueBckoro, [6. r.]. — Yactb 2 — 2025. — 42 c. —
TeKCT : 3/1eKTPOHHBIH // JIaHb : 3/1IeKTPOHHO-0MbOMoTeuHas cuctema. — URL: https://
e.lanbook.com/book/507809

4.3  JlonoJHMUTE/ILHAS JUTEepaTypa
1. My3adapos, E. H. Okonoruueckasi 6uorexHosorus : yuebHoe mocobue asisi By3os / E. H.
My3adapoB. — CaHkT-ITetepOypr : Jlanb, 2022. — 120 c. — ISBN 978-5-8114-9290-9. — TekcT :
3/IeKTPOHHBIH // JIaHb : 371eKTpOHHO-0MbmoTeuHas cucrema. — URL: https://e.lanbook.com/book/
233231

4.4  DneKTpoHHBIE 00pa30oBaTe/IbHbIE PECypPChI
O0P He pa3paboTan

45 JInneH3nonHoe U CBOOOIHO pacnpocTpaHsieMoe NporpamMMHoe
odecreueHue
HET

46  CoBpemMeHHbIe NpodeccHOHATbHBbIE 0a3bl JaHHBIX U MH(POPMAIIMOHHBbIE
CIIPABOYHbIE CHCTEMBbI HET



5. MarepuajibHO-TeXHHYECKOe o0ecrneyeHue

Jnst peanu3zanuu paboverd mporpaMmbl UCHIOIb3YOTCS:

Jlexumonnas ayauropusi kadenpsl «Xumbmnorex» AB5504. (115280, . MockBa, yi.
ABto3aBojckas, A. 16 ctp. 1 (kopmyc 5)), oOopylnoBaHHAs: CTONBI y4eOHBIE CO CKaMbSIMHU,
ayJUTOpPHAs 10CKa, MyJIbTUMEIUIHBIN KOMIUIEKC (TIEPEHOCHOM MPOEKTOp, HOYTOYK). Pabouee mecTo
IpernoaaBarens: CToJ, CTYIL.

AynuTtopus JUIsl CEMHHAPCKUX W MPAKTUYECKUX 3aHATHH Kadenpsl «Xumbuorex» AB5404a
(115280, r. MockBa, yia. ABTo3aBojackas, 1. 16 ctp. 1), oOopymoBaHHas: CTOJbI y4eOHBIE CO
CKaMbSIMH, ayJUTOpHas OCKAa, MYJbTUMEIUIHBIA KOMIUIEKC (MIEPEHOCHON MPOEKTOp, HOYTOYK).
Pabouee mecto npemnonaBarens: CToOMI, CTYJI.

JIaboparopus kadenpsl « Xumbrorex» AB54056 (115280, r. Mocksa, yia. ABTO3aBOICKas, .
16 ctp. 1 (xopmyc 5)), obGopynoBanHas: JlabGopaTopHble CTOJNBI, BBITSKHOW IIKad, BECHI
nperusnonnsie KERN, Bechl ananmutuueckue Vibra, MarauTHbIE MeInanku, criekrpodoromerp I1BD-
5300, pH-meTp DKOHUKC, XUMHYECKas MOIKa, XUMUYECKUE PEaKTHUBbI, XUMUYECKas MOCy/ia.

JIabopatopus kadeapsr «Xumbruorex» AB5406a (115280, r. Mocksa, yi. ABT03aBOJICKas, [I.
16 ctp. 1 (5 xopmyc)), obopynoBaHHas: 1a0OpaTOpHBIE CTOJBI, OWOpPEAKTOp, YCTAaHOBKA
OapomemOpaHHOW  (WIbTpAlMM, BaKyyMHBIA  CYIIWIbHBIA  mKad,  ImIeikep-uHKyOaTop
MUKpPOOUOJIOTHUYECKUH, POTOOMOPEAKTOP, YCTAHOBKA ISl KYJIbTUBUPOBAaHUSA (HOTOTPO(DOB.

Peanuzamnus yueOHON MporpaMMbl JA0KHA 00€CIeYrBATHCS JAOCTYIIOM KaXXAOTrO CTyJIEHTa K
uH(OPMAIIMOHHBIM pecypcaM — OubImoTeuHoMy (OHTY M CETEBBIM pecypcam MHTepHeT.

6. MeTO)II/I‘leCKI/Ie PEKOMEHAAIIUNA

6.1. Meroauyeckue peKOMeHAANNH JIJIsl MPENOAABATEIs 10 OPraHu3aun
o0yueHust

OcHoBHas (hopMa U3ydeHHUs U 3aKpeIUICHUs 3HaHUH M0 JaHHOW AMCLUIUIMHE — JIEKI[MOHHAs
Y TIPaKTHYECKasl.

OcHOBY yueOHBIX 3aHATUH MO [UCHUIUIMHE COCTaBIAIOT JieKIMU. B xonme nexuuit
npenojaBaTesib U3JIaraeT U pa3bsCHSAET OCHOBHBbIE, HAaMOOJIEE CIOXKHBIE MOHATHS TEMbI, a TaKXkKe
CBSI3aHHBIE C HEW TEOPETHUUECKHUE U MPAKTUUECKHUE MTPOOIIEMBbI, 1TaeT pEKOMEHAAIMU 110 MOJrOTOBKE K
MPAKTUYECKOMY 3aHATHIO M YKa3aHHSI Ha CAMOCTOSITENIbHYIO padoTy.

Ha nepBoM 3aHATHU 1O JaHHOM y4eOHON AUCHUILUTMHE HEOOXOJMMO O3HAKOMHUTH CTY/IEHTOB
C IOPSAJIKOM €€ U3YUYEHMsI, PACKPBITh MECTO U POJIb JUCLUILUINHBI B CUCTEME HAayK, €€ PAKTHUECKOE
3Ha4YeHHUE, JTOBECTU JI0 CTYJCHTOB TpeOOoBaHUs Kadeaphl, OTBETUTh Ha BONPOCkl. Bo BeTynuTenpHOM
YacTH JIEKIMU 00OCHOBATh MECTO M POJIb U3yyaeMoil TeMbl B y4eOHON AMCLUIUIMHE, PACKPHITh €€
MPAKTUYECKOE 3HAaYCHHE.

B xone neKknMoHHOro 3aHATHS NpenoAaBaTeb JO0JDKEH Ha3BaTh TeMY, Y4eOHbIE BOIPOCHI,
03HAKOMUTH CTYJECHTOB C [IEPEUYHEM OCHOBHOH U JOMOJHUTENILHOM JINTEpaTyphl IO TeMe 3aHATHA. B
OCHOBHOI 4YacTH JIEKIIMM CJIEIYET PACKpBITh COJIep)KaHuEe Y4EeOHBIX BOIPOCOB, AKIIEHTUPOBATH
BHUMaHHME CTYJIEHTOB Ha OCHOBHBIX KaTEropusx, SBJICHUSAX M MpoIleccax, OCOOCHHOCTIX HX
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IIPOTEKaHUsA. PaCKppIBaTh CyIIHOCTB M COACPKAHUE PA3IMYHBIX TOUYEK 3PEHUS U HAYYHBIX IIOJXO0J0B
K OOBSICHEHUIO T€X WIM MHBIX SIBIEHUH M mpoueccoB. CieayeT apryMEeHTUPOBAaHO OOOCHOBATh
COOCTBEHHYIO IO3UIMIO 110 CIOPHBIM TEOpeTHYecKHMM BompocaMm. [IpuBoaute npumepsl.
[IpenonaBatens JOKEH PYKOBOAWUTH pabOTON CTYJEHTOB 10 KOHCIEKTHPOBAHHUIO JIEKI[MOHHOI'O
Mmarepuaga, MOAYEpKHBATh HEOOXOAMMOCTb OTPAKEHUS B KOHCIEKTaX OCHOBHBIX IIOJOXEHUH
M3y4aeMOU TEMBI.

B 3aknrounTesnbHONM 4acTH JIEKIMU He00X0AUMO c(OpMYIMPOBATH OOLME BBIBOBI 110 TEME,
PACKPBIBAIOLIUE COAEPHKAHUE BCEX BOIIPOCOB, IOCTABICHHBIX B JEKIUH. OOBABUTH IIJIAH OYEPETHOTO
CEMHHApPCKOI0 3aHATHSA, JaThb KPATKUE PEKOMEHIALMH IO MOArOTOBKE CTYICHTOB K CEMHHApY.
Onpenenuts MECTO U BpeMsl KOHCYJIBTAllUU CTYAEHTaM, IIOKEIABIINM BBICTYIIMTh HA CEMHHApE C
JIOKJIaJIaMu B pedepaTaMu 10 aKTyaJIbHBIM BOIPOCAM 00CYXk/1aeMON TEMBI.

Llenp mpakTUYECKUX 3aHATHH - 00ECHEYUTh KOHTPOJIb YCBOCGHHs Y4eOHOro Mmarepuaia
CTYACHTAaMH, pacIlMpeHHe M YIIyOJieHHEe 3HAHWH, IOJyYeHHBIX MMH Ha JIEKIUSIX U B XOHE
CaMOCTOSITENIbHON paOOThI.

[Tocne kax10ro JIEKIIMOHHOTO U MPAaKTUYECKOT0 3aHATHS CJIEJIaTh COOTBETCTBYIOILYIO 3aIIUCh
B JKypHaJlaX ydeTa IOCELIaeMOCTH 3aHSATHH CTyJEHTaMH, BBUICHUTH Yy CTapoCT y4eOHBIX TpYIII
IIPUYUHBl OTCYTCTBUS CTYINEHTOB Ha 3aHATHAX. [IpoBOIUTH TIpynmoBble W WHIAMBUAYAJIbHBIE
KOHCYJIbTAllUM CTYJEHTOB 10 BOIPOCaM, BO3HUKAIOIIUM y CTYJIEHTOB B XOJ€ MX IOJITOTOBKU K
TEKyIEH W MPOMEXKYTOYHOH aTTecTalu MO Y4eOHOW IUCIHILIMHE, PEKOMEHIOBaTh B IIOMOIIb
y4eOHbIE U IpyTrue MaTepualbl, a TAKKEe CIPABOYHYIO JIUTEPATYpYy.

6.2. MeToaguuecKkue yKazaHus JJIs1 00yYAIOIIUXCS 110 OCBOEHHIO THUCIIMILTHHBI

Juctunnuna «D®oToOMOTEXHONIOTUS» MPEIyCMAaTPUBACT JEKIUU U MPAKTUYECKHE 3aHSATHS.
W3yueHne IUCHMIUIMHBI 3aBEpLIACTCA 3a4eTOM. YCIEIIHOEe W3Y4YeHHEe AMCLUUIUIMHBI Tpelyer
MOCEIIEHUS JIEKLIUH, aKTUBHOM paOOThI Ha MPAKTUUYECKUX 3aHATUAX, BBIMOJIHEHUS YUeOHBIX 3aJaHUN
npernoaaBaress, O3HAKOMJIEHUS! C OCHOBHOM U JIONOJHUTENBbHOM TUTEpaTypoi.

[Ipy moAroToBKe K JIEKIMOHHBIM 3aHATUSAM CTyJE€HTaM HEOOXOAMMO Tepes OuepeqHOMN
JeKIMed HeoO0XO0AMMO MPOCMOTPETh MO KOHCIEKTYy MaTepuasl mnpensiaymend sekuuu. llpu
3aTpy/IHEHUSX B BOCHPUATHM MaTepuaja CleQyeT OOpaTHUThCS K OCHOBHBIM JIMTEpaTypPHBIM
uctouyHukaM. Ecnu pa3obpaTbcs B MaTepuaie ONSTh HE yAaloCh, TO 0OpaTHUTECh K JIEKTOpPY (IO
rpaduky ero KOHCYJbTaIMil) WM K MPENo/IaBaTeN0 Ha MPAKTUYECKUX 3aHATUSX.

[TpakTHyeckue 3aHATHS 3aBEPIIAIOT U3yUYEeHUE Haubosee BaXKHBIX TeM Y4eOHON AMCIUILINHBL.
OHu ciy>xat i 3aKpeIUIeHHs] H3YYEHHOIO0 MaTepuaia, pa3BUTHsS YMEHUHM U HaBBIKOB MOATOTOBKH
JIOKJIQJIOB, COOOILIEHHH, NPUOOPETEeHHs OMbITa YCTHBIX MYOIWYHBIX BBICTYIJICHUH, BEICHUSA
JMCKYCCHH, apIYMEHTALMU U 3aIUThl BBIIBUTAEMBIX MOJIOKEHHH, HABBIKOB MPAKTHUYECKONU pabOTHI
B Jlaboparopuu  OMOTEXHOJOTHMHM, a TakXe JUId KOHTPOJS IMperojaBaTesieM CTENeHH
MOJTOTOBJIEHHOCTH CTYAEHTOB 110 U3y4aeMOM TUCIUIUINHE.

[Ipy nDOAroTOBKE K MPAKTUYECKOMY 3aHATHUIO CTYIEHTHl HMMEIOT BO3MOXKHOCTb
BOCIIOJIb30BaThCS KOHCYJIbTALUSIMHU ITPETojaBaTels.

[Tpu moArOTOBKE K MPAKTUYECKUM 3aHIATUSM CTYJIEHTaM HE00XOIUMO:

OPUHOCUTh C COOOW pPEKOMEHJIOBAHHYIO IIpPErojaBaTelieM JUTepaTypy K KOHKPETHOMY
3aHATUIO;
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JI0 OYEPETHOr0 MPAKTHUYECKOTO 3aHATHS MO PEKOMEHIOBAHHBIM JIMTEPATYPHBIM UCTOYHUKAM
npopaboTaTh TEOPETUIECKUI MaTepHrall, COOTBETCTBYIOIICH TEMbI 3aHSTHUS;

B HayaJje 3aHATUN 3a7aTh IPENOAABATEIO BOIIPOCHI [0 MAaTEpUaly, BbI3BaBIIEMY 3aTPYIHCHUS
B €r0 NOHMMAHUU U OCBOCHHHU IIPU PELICHUU 3a/1a4, 3aJaHHBIX I CAMOCTOSITEIbHOIO PEIICHUS;

B XOJI€ CEMUHApa 1aBaTh KOHKPETHBIE, YETKUE OTBETHI 110 CYIIECTBY BOIIPOCOB;

Ha 3aHATUM JOBOJUTH KAXAYIO 3aJady /10 OKOHYATEJIbHOI'O PpELIEHUs, JEMOHCTPUPOBATH
MOHMMAaHNE MPOBEJCHHBIX PAacueToB (aHAJIM30B, CUTYyAIlHil), B Cllydyae 3aTpyJHEHUI oOpariarbest K
MIpenogaBaTellto.

CrynenTaM, NpOMYCTUBIIUM 3aHATHUS (HE3aBUCUMO OT MPUYHH), HE UMEIOIINE TUCEMEHHOT O
pelIeHus 3a/1a4 WA HE NOATOTOBUBIIMECS K JAHHOMY IPAKTUYECKOMY 3aHATHIO, PEKOMEHIyETCs HE
M03Ke, YeM B 2-HEJIEJbHBIN CPOK SBUTHCS HAa KOHCYJbTALUIO K IPEMOJABATEN0 U OTUUTATHCS 10
TEME, U3y4aeMOW HA 3aHATHHU.

CryneHTsl, He OTYUTABIIUECS 10 KaXKI0H HEMPOpabOTaHHON UMU Ha 3aHATHSAX TEME K Hadaly
3aYETHON CECCHH, YITyCKalOT BO3MOXKHOCTH IIOJIYYUTh TMOJIOKEHHbIE Oauibl 3a pabory B
COOTBETCTBYIOIIEM CEMECTE.

7. MOH] OLIEHOYHBIX CPEICTB

7.1.  Metoabl KOHTPOJISI U OLIEHMBAHHUS Pe3yJIbLTATOB 00y4eHHs

I[O AaThI IPOBCACHUSA HpOMe)I(YTOqHOﬁ arTeCTallui CTYACHT OOJIKCH BBIITOJIHUTE BCC pa6OTI>I,
IPeyCMOTPEHHBIC HACTOSIIIEH padoueii mporpaMMon JUCIIUTUINHBIL.
[Tepeuenb 00s13aTeNBHBIX PA0OT, BBIMOJIHAEMBIX B TCYCHHUE CEMECTPA!
—  YCTHBIH ompoc, codbece10BaHuE,
— mpakTudeckas padora;

— pedepar.
7.2.  1llkana v KpUTEPUU OLIEHUBAHNS Pe3yJIbTATOB 00y4eHHsI

[IpomexyTouHas arrectanusi oOydaroImuxcs B Gpopme 3a4€Tra MPOBOJUTCS MO pe3yJIbTaTaM
BBITIOJTHEHUSI BCEX BMJIOB y4eOHOM palOThI, MPETyCMOTPEHHBIX YUE€OHBIM IUIAHOM IO JaHHOMU
JUCHUILIMHE (MOJYJI0), IPH STOM YUHUTBIBAIOTCS PE3yJIbTAaThl TEKYIIET0 KOHTPOJIS YCIEBAEMOCTU B
TeueHne cemectpa. OlleHKa CTENEeHM IOCTH)KEHUS OO0ydYarollMMHUCS IJIAHUPYEMBIX DPE3yJbTaTOB
o0yyeHMs MO JUCUUIUIMHE (MOAYNI0) IPOBOAUTCS NpenojaBaTeieM, BEIYLIUM 3aHATHS 110
JTUCLUUIUIMHE (MOIYIII0) METOJJOM SKCIIEPTHOM OleHKH. [1o nToram mpoMexyTOYHOM aTTeCcTally 110
JUCLUUIUIAHE (MOJTYJTI0) BHICTABIISICTCS OLIEHKA «3aUTEHO» WM «HE3aYTCHOM.

K npomexxyTouHOI aTrTecTanyy JAOMYCKAlOTCS TOJBKO CTYJIEHTHI, BBHIIOJHUBIINE BCE BUIBI
y4eOHOM paboThI, IPeyCMOTPEHHBIE paboueil MporpaMMoil o JuctuIInHe «@oToONOTEXHOOTHS.

Ixanxa

Kpurtepuu oueHUBaHUA PE3VJIbLTATOB 00YYEeHUSA
OLICHUBAHUSA purep n pesy y

BoimosnHensl Bce BUAbl yueOHOM paboOThl, MPEeSyCMOTPEHHBbIE Y4eOHBIM
3a4reHo wiaHoM. CTyIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHHI, HABBIKOB
NPUBEJCHHBIM B TaOIMIaX MOKa3arelnel, onepupyer NpuoOpeTeHHBIMU
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3HAHUSIMH, YMEHUSMU, HABBIKAMH, IPUMEHSET UX B CUTYAIUSIX TOBBIIIICHHON
CIIOKHOCTHU. [Ipy 3TOM MOTYT OBITH JONYIIEHB HE3HAYNTEIIBHBIC OLTHOKH,
HETOYHOCTH, 3aTPYAHCHUS NPH AaHAJUTUYECKHX ONEpalusiX, MepeHoce
3HaHUHM U yMEHUI Ha HOBbIEC, HECTAH/IAPTHBIC CUTYAIHH.

He BoimonHeH oauH uiu 6ojee BUAOB y4eOHOH paboThl, MPEeIyCMOTPEHHBIX
yueOHbIM Tu1aHOM. CTyIeHT JEeMOHCTPUPYET HEIMOJIHOE COOTBETCTBHUE
3HaHUHM, YMEHHH, HAaBBIKOB IPUBEJCHHBIM B TaOIMIAX IIOKa3aTelneH,
He 3auteHo | momyckaroTcsi 3HAUUTEIbHBIE OMIMOKH, MPOSBISIETCS OTCYTCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB 10 pALy I[OKa3aTeleil, CTYJeHT HCHBITHIBAET
3HAYUTEIbHBIC 3aTPYAHEHHS IPU ONIEPUPOBAHUN 3HAHUSMH U YMEHUSIMHU TIPH
UX NIEPEHOCE HA HOBHIE CUTYAITUH.

7.3.  OueHouyHbIEe CPeICTBA

7.3.1. Tekymuii KOHTPOJIb

Tembl 1)1 YCTHBIX ONPOCOB/codece10BaHUs

1. 3amaum HoTOOMOTEXHOJIOTHH.

2. Ponb OMOTEXHOIOTHH B 3aITUTE U 03]JOPOBIICHUN OHOCQEPHI.

3. buoTexHOIOrHYECKUE METOIBI M CPENICTBA 3AIIUTHI OKPYKAIOIIEH CPEIIBL.

4. Tlonstue O6uocdepsl, IKOCUCTEMBI, BKHEUIINE OMOreOXUMHUYECKHEe (YHKIHUU YKUBBIX
opranu3MoB. OYHKIMOHUPOBAHHE FIKOCUCTEM, CAMOOYHINAIOIIAsL CHOCOOHOCTb.

5. XapakTepucTHKa XMMMYECKHUX BellecTB-3arps3Hurencii. OTxoapl  (LEIUII0I03HO-
OyMa)XKHOW NPOMBIIIJIEHHOCTH, CEJIbCKOI'O XO3SHCTBA, MepepadaThiBarollell MPOMBIIUIEHHOCTH,
OUYHUCTHBIX COOPYKEHU).

6. Hcnonb3yemble OMOTEXHOJOIMUECKHE CIIOCOOBI MEepepaboTKU WU 00€3BpEkKHUBAHUS
OTX0J10B. XapaKTepUCTUKa OMOJIOTUYECKOTO 3arpsI3HEHUS.

7. 3arps3HEHHE NPOMBIIUICHHBIMH IITaMMaMH  MHMKpPOOPraHU3MOB. [ 'eHeTHuecku
MOTU(UIITPOBAHHBIE MUKPOOPTaHU3MBI.

8. Ilytu nepeHoca u TpaHC(HOPMALIUH 3arPA3HSAIOLINX BEIIECTB.

9. Murpanus 3arpsS3HIIOIINX BEIIECTB.

10. BuoreHHbIi nepeHOC 3arpsi3HSIONINX BEIIECTB.

11. AGuotnueckas TpaHchopMalus 3arpsi3HEHUN B OKpyXKarouie cpene (OKHCIUTENbHbIE
nporecchl, OTOXUMUYECKHE U (POTOKATATUTHUECKUE MTPOLECChl TpaHC(HOpMaIUU, TTOTUMEpU3aLns)

12. ®axTopbl OKpyIKaromiel cpesbl 1 OMOT0CTYITHOCTh KCEHOOMOTHKOB.

13. ®otorpodHbIe U XeMOTPOPHBIE MUKPOOPTaHU3MBI.

14. Cnoco0bl KyabTUBHUPOBaHUS (POTOCUHTE3UPYIOLIMX MUKPOOPTaHU3MOB.

15. OcHOBHBIE TUIIBI U TPUHIUIIBI pabOTHI HOTOOMOPEAKTOPOB.

16. Tlone3HbIe MPOIYKTH U3 MHKPOBOJOPOCIEH ¥ TIPOIIECCHI HX MOTyYCHUSI.

17. Ucnonb3oBanue (OTOTPOGHBIX U XEMOTPO(PHBIX MUKPOOPTaHHW3MOB B MPOU3BOJCTBE
NPOAYKTOB JJsl MHUINEBOM, MEIUIMHCKOM, He(TAHOW M Ta30BOW INPOMBIIUIEHHOCTEH, Ui
MITUIIEBO/ICTBA M )KUBOTHOBO/ICTBA.

TeMbl 1JIs1 HIOATOTOBKH K 3allIMTe NPAKTHYECKUX PadoT
1. Meroapl KyIbTUBUPOBAHUS (POTOCUHTE3UPYIOLINX MUKPOOPTaHU3MOB.
2. Tlokazareneit paboTbl HOTOOHOPEAKTOPOB.
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3. ITapameTpbl MPOLIECCOB MOIYYEHUS OJIE3HBIX MPOIYKTOB U3 MUKPOBOJOPOCIIEH.

4. Iloka3aTeny OLIEHKM OOWIEH  3arpsA3HEHHOCTH CTOYHBIX BOJ  OPraHMYECKUMHU
coequnenusiMu — XIIK u BIIK. Metoasl U moka3aTenu CaHUTapHO-OAKTEPHOIOTHYECKast OLCHKH
Ka4yecTBa BOJIBI.

5. TpebGoBaHusl K cocTaBy M CBOICTBaM BOJblI B BOJOEMaxX pa3HOIl KaTeropuu B pe3yJibTare
MOCTYIIJICHUSI CTOYHBIX BOJ. MeToMKa KOMIUIEKCHAsI OIIEHKH AKOJIOTHYECKOTO COCTOSIHUS BOJHBIX
00OBEKTOB.

6. Meronuku onpenenenus 3pPeKTUBHOCTH PabOThI pa3IUYHBIX OMO(DUIBTPOB IJIsi OUUCTKH
BO3/lyXa U UX CpaBHEHHUE.

7. Topsimox POBEICHUS TEXHUKO-XUMHYECKOTO KOHTPOJIS TUITHYHOTO
OMOTEXHOJIOIMYECKOr0 IIPOU3BO/ICTBA MPH MOIYYEHUN KOPMOBOI OMOMacchl MUKPOOPTaHU3MOB IIPH
nepepaboTKe HEKOTOPBIX BUI0B OTXOJIOB.

8. MeToiuKH OLIEHKH 3K0JIOT0-3KOHOMUYECKOT0 A deKTa OT JIUKBUAALUH 3arpsI3HEHUS] IPU
OnopeMenManuy TOYB, BO3ICHCTBUS MPOBOJUMBIX MEPONPUATHI Ha OKPYKAIOUIYIO Cpeny,
OCTaTOYHOT'O 3KOJOIMYECKOro pHUCKa U (OpM XO3HCTBEHHOTO IOJIb30BAHUSI BOCCTAHOBJIEHHBIX
TEPPUTOPUIL.

9. Ilokazarenu W WX KPUTEPHH TPH OLIEHKE MYTAareHHON aKTHBHOCTH IOJUTIOTAHTOB HpPU
UCIIOJIb30BAaHUU TECT-CUCTEM, METOAMKH ONpEeIeNeHHs] Takoil akTMBHOCTU. MeTo/IuKa OLIEHKU
MyTareHHoro 3¢ ¢eKTa BOAHBIX 3arpsI3HEHUH.

IIpuMmepHbIe TeMBI pedepaToB

1. OcobeHHOCTH HAKOIUICHUS M TpaHC(OpMaIUK 3arpsI3HEHUH paCTEHUSMH U )KUBOTHBIX.

2. Meroapl OYHCTKHA M O0E3BPEKMBAHUS 3aTrPSA3HEHHBIX CPEJ C UCIIOIb30BaHUEM
BOJZIOPOCJIEN U PACTECHUM.

3. T'moGanbHas posib POTOCHHTE3A B S3HEPIrETUYECKUX TOTOKAX 3EMJIH.

4. KynpTuBUpoBaHUE (HOTOCUHTE3UPYIOLUIMX MUKpOOpraHu3MoB. KpuBas pocta, cnocoOsbl
KyJIbTUBUPOBAHUSI.

5. Tumnsl porobuopeakTopos. VX xapaKTEepUCTUKHU U CBOICTBA.

6. MukpoBogopocny,  OHMOTEXHOJOTMYecKuil  moreHuuan. [IpuMepbl  mporeccoB
o0pa3oBaHUs MPOJYKTOB.

7. ®ororpodHbie bakTepun 1 apxeu. OCHOBHbIE CBOMCTBA M XapAKTEPUCTUKH.

8. MounekymsipHBIE CHCTEMbI Ha OCHOBE XJIOPOIIIIACTOB.

9. MonexynsipHbIE CHCTEMBI Ha OCHOBE OaKTEPHOPOIOTICHHA.

10. MonekyspHBIE CHCTEMBI HA OCHOBE PEAKIIHOHHBIX IIEHTPOB (poTOCHHTE3A.

11. I'no6anbHast poisib poToCHHTE3A.

12. ®otocuHTEeTHUECKUI METa0OIU3M BOIOPO/Ia Y MUKPOBOJIOPOCIIEH.

13. Beigenenue BOAOPOAa aHOKCUTEHHBIMH (POTOTPOGHBIMU OaKTEPUSIMH.

14. Beigenenue Bojopoaa IuaHoOakTepusMu. CBs3b  BBLIENEHHS — BOjAOpoJa U
a3oTduKCcaInu.

15. Bopmopocnu-uHIUKATOPHI B OLIEHKE KayecTBa OKpy Karoliel cpesibl. OleHka COCTOSHUS
BOJIHBIX 9KOCUCTEM.

7.3.2. IlpomexxyTouHas aTTecTalys

[IpomexyTouHass arrectanusi OOydarOUIMXCS MO AUCHUIUIMHE «DPOTOOMOTEXHOIOTHS
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POBOAMTCS B (hOpMeE 3aueTa Ha OCHOBAHUH BBITIOJIHEHUS CTYICHTOM BCEX BUJIOB yUeOHOU paboTHI,
MPEyCMOTPEHHBIX YY€OHBIM TUTAHOM H 3aIIUTHI BCEX BUOB TEKYIIETO KOHTPOJIS, YKa3aHHBIX B II.
7.1. naHHO¥ pabouelt mMporpaMMBbl TUCITUTUTHHEI.

Bonpocs! 17151 NOATOTOBKH K 3a4eTy

1. TIIpeamer GpoTOOHOTEXHOIOTHH, €€ LIEIH 1 33/1a4H.
Pob hoTOOMOTEXHOIOTHH B 3aIIUTE U 030POBICHUH OHOChephI
doToTpodHBIC U XEMOTPOPHBIE MUKPOOPTAaHU3MBI.

. IlmanoGakrepun.
[TypmypHble 6akTepuu.
["anobakrepumn.

Nooakown

DOTOCHHTETHYECKUI METab0I13M BOAOPOIa Y MUKPOBOAOPOCIIEH.

8. Hcmonp3oBaHue paCTyHIMX KYJBTYp, NMMOOWJIM30BAHHBIX KJIETOK, XEMOTPO(QHBIX H
($hoTOTPOHBIX MUKPOOPTAHU3MOB JJI1 OUUCTKUA CTOYHBIX BOJI OT TSXKEJIBIX METAIIJIOB.

9. OcHOBBI KyJIbTUBUPOBAHUS (POTOCHHTEIUPYIOMIUX MUKPOOPTaHU3MOB.

10. CnocoObl KyIbTUBUPOBAHUS: IEPUOANUECKOE KYIbTUBHUPOBAHUE (M €r0 MOAU(DHUKAIIH),
HEeMpephIBHOE KYJIbTUBHPOBaHHE (XeMOCTaT, Typouaoctat, pH-aykcoctar).

11. OcHoBHBIE TUIIBI TAOOPATOPHBIX U MPOMBIIUIEHHBIX (JOTOOHOPEAKTOPOB.

12. Xapakrepuctuku poTOOMOPEAKTOPOB U MPOIECCOB KYJIHTUBUPOBAHUS POTOTPOGOB.

13. Tlomyd4eHue TMOJIE3HBIX MPOIYKTOB M3 MHKpPOBOAOpOCIEH. buomorndeckn akTUBHBIC
N00aBKH.

14. Tlony4deHue noJyie3HBIX MPOAYKTOB U3 MUKpOBOAOpociei. KapoTuHounapl.

15. IlomyueHue NoJae3HbIX NPOLYKTOB U3 MUKpOBOopociiel. [ unepuH.

16. TlosydeHure MOJIE3HBIX MPOTYKTOB U3 MEKPOBOJIOPOCIICH. ACTaKCAaHTHH.

17. TlonydeHue MoOaE3HBIX MPOAYKTOB U3 MUKPOBOOpociell. [lonnHeHaChIIeHHbIE )KUPHbIE
KHCJIOTBI.

18. Ilone3Hble NPOIYKTHI U3 APYTHX (POTOCHHTE3UPYIOLUINX MUKPOOPTaHU3MOB.

19. CnocobHOCTh GOTOTPOGHBIX MUKPOOPTAHU3MOB K a30T(PHKCcAUU U HOTOOOPA30BAHUIO
BOJIOPO/1a 32 CYET UCIIOIB30BAHUS COTHEYHOM SHEPTHH.

20. T'mpporenaspl. CompsbkeHHEe THAPOreHa3 ¢ (POTOCHHTE30M Y MHKPOBOJIOPOCIICH.
OPheKTHBHOCTH MpOIEecca U €ro CKOPOCTH.

21. BwigeneHue BOAOPOIa aHOKCUTEHHBIMEA OTOTPOPHBIMU OAKTEPUSIMHU.

22. ®epMeHTHI, y4acTBYIOIIHE B BBIACICHHH BOJOPOJA Y aHOKCHTEHHBIX (OTOTPO(HBIX
OaxkTepuii: THApOreHasa U HUTporeHasa. CBsi3b HUTPOreHa3 ¢ OOLUIMM MeTabOIM3MOM OaKTEpUH.
CBs13b ¢ GOoTOCHHTE30M. BO3MOXHOCTH MPAKTUYECKOTO MCIIOJIE30BAHMSI ITPOIIECCa.

23. Belnenenue Bo1opo/ia HUaHOOAKTEPHSIMHU.

24. Cpsi3b BBIJICNICHUS] BOJIOpPOJA M A30T(QHKCANUU y OJHOKIETOYHBIX W (DHUIaMEHTHBIX
nua”obaxkrepuil. 3¢ (HeKTUBHOCTH Mpoliecca U ero CKOPOCTH.

25. ®OTOOMOTEXHOIOTHY TS TTOTYICHHSI BO30OHOBIISIEMBIX HCTOYHHKOB DHEPTHH.

26. Pomp  POTOOMOTEXHONOTHH B OXpaHE OKpYXKAlOIMIEH Cpensl OT  3arps3HEHHS
MOJUTIOTAHTAMHU U TOJTY4YE€HUH SKOJIOTUYECKH YHCTHIX MPOYKTOB ITUTAHUS.

27. Cy1ecTBYIOLIHE MOIXOIbI K OI[EHKE COCTOSHUS BOJIHBIX YKOCHUCTEM.
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28. buowHAWKaIWs B OIIEHKE COCTOSHHS BOJTHON SKOCHCTEMBI.
29. Cps3b OMOJIOTHYECKOTO pa3HOOOpa3Us BOJAOPOCIEH ¢ TpPO(HOCTHIO BOAOEMA.
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