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1. Hean, 3a1a4n ¥ IVIaHUPYeMble pPe3yJibTAThI 00y4eHHs 110
AUCIHHUILINHE

K OCHOBHBIM WeJISIM OCBOSHHUS IUCHUIUITMHBI «DOTOOMOTEXHONOTUS) CIIEAYET OTHECTH
¢dopMHpOBaHHE y CTYIEHTOB 3HaHWN 00 OCHOBaX HCCIICAOBAHUS U Pa3pabOTKU COBPEMEHHBIX
OMOTEXHOJIOIMYECKUX METOJIOB 3alUThl OKPY’KAIOLIEH Cpelbl U HaBBIKOB IPUMEHEHUS METO/I0B
OMOTEXHOJIOTMH JUIS 3aIUThI OKPY’KaOLEH CPEeIbl.

OCHOBHBIMH 3aJjJa4aMH Kypca sBisercss (OpPMHUPOBaHME Yy CTYJCHTOB 3HaHUH O
€CTECTBEHHbIX OMOJIOIMUYECKUX IPOLECCax, MPOUCXOASIIUX BO BCEX MPHUPOIHBIX HKOCHUCTEMAX U
OPUHLMIIAX UX MCIONb30BaHUS B OHMOTEXHOJOTMYECKUX METOAAaX, OCBOEHHUE TEOPUKO-
METOJOJIOTUYECKHX OCHOB M TPAKTUYECKUX HABBIKOB KYJIBTUBHUPOBAHHSA (HOTOCHHTE3UPYIOIIMX
MHUKPOOPIaHU3MOB.

OOyuenne no aucuumanHe «DOTOOMOTEXHOJIOTUS» HANpPaBIEHO Ha (OPMHUpPOBAHUE Yy

00y4aroIIUXCsl CIEAYIOIUX KOMITETESHIUI:

Kon n HauMeHoBanmue
KOMIIeTeHI NI

I/IHI[I/IKaTopr JOCTHIKECHUA KOMIIETCHIIUN

OIIK-2. CriocobeH u roToB
UCIIO0JIb30BaTh OCHOBHBIC
3aKOHBI
€CTECTBEHHOHAYYHBIX
JVCIIATUTHH B
npodeccuoHaTbHON
NESITeTbHOCTH, TIPUMEHSITh
METO/Ibl MATEMAaTHIECKOTO
aHaJIM3a U MOJICITUPOBAHHUS,
TEOPETUYECKOTO U
9KCIIEPUMEHTAILHOTO
UCCIICIOBaHMUS

- 3HACT OCHOBHBIC 3dKOHBI CCTCCTBCHHOHAYYHBIX AUCLUIIIINH,

- YMECT UCIIOJIb30BaTh MCTOAbLI MATCMATUYCCKOI'0 aHajin3a u
MOJCIIMPOBAHUA,

- BJIaJCCT METOAAMU TCOPECTUUCCKOTO U SKCIICPUMCHTAJIbHOT' O
HUCCJIICAOBAaHUA

I1K-6. Cnioco6en pabotath
C HAYYHO-TEXHUYECKOMN
uHpopMalueH,
HCIIOJIB30BaTh POCCUMCKUN
U MEXIyHapOJHbIN OIBIT B

- 3HaeT OWOTEXHOJOTMYECKHE  CIOCOOBI  OTpaHMYEHUS
AHTPONOTEHHOTO BO3/IEHCTBUS HA OKPY’KAIOIIYIO CPEy U CIIOCOOBI
€€ 03/I0POBJICHHS] OMOTEXHOJIOTMUYECKUMHU METOIaMH;

- ymeer paboTaTh C HAYYHO-TEXHMUYECKON uH(MOpManuen

HCIIOJB30BaTh pOCCHfICKHﬁ n MC)KIIYHapO,Z[HHﬁ OIIBIT,

npodeccoHaIbHOM - BIIQJICET METOJIaMH TIPOBEJCHHS MPOIECCOB W TOIIEPKAHUSL
JeATeIbHOCTH 3aJJaHHBIX ITAPaMETPOB TEXHOJIOTUIECKOTO MpoIiecca.
2. MecT0 JUCUMILUIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOTrPaAMMBbI




HucturummHa «DPOTOOUTEXHONOTHS» OTHOCUTCA K YHCIY NpO(ecCHOHATbHBIX Y4EeOHBIX
JTUCIUIIINH 10 BbIOOpY 0azoBoro mukia (b1.2.3]1.7) ocHoBHOW oOpa3oBaTeabHON MPOTrpaMMBI
OakanaBpuara.

«DOTOOUTEXHOJIOTHS» B3aUMOCBSI3aHA JIOTHYECKH M COJAEPIKATEIHbHO-METOJAUYECKH CO

CIEAYIOIMUMH AUCUUIUIMHAMU U nipakTukamu OOII:
— 0011ast OMOJ0THUS U MUKPOOUOJIOTHSI,
— OMOXUMMSL;
— OCHOBEI OMOTEXHOJIOTHH;
— TIPOIIECCHI U anmapaThl OMOTEXHOJIOTHUECKUX TTPOU3BOJICTB;
— IPOMBITIUICHHAS] OMOTEXHOJIOTHS;
— DH3UMOJIOTHSL.

3. CTpykTypa u coiepkaHue JMCUUILINHBI

OO0111ast TPy 10EMKOCTb JUCIUIUIMHBI COCTABIISACT 2 3a4eTHbIC equHMIIbI (72 yaca).

3.1 Buabl yueOHOii paGoThI M TPYA10EMKOCTH
(o popmam 0OydeHus)

3.1.1. Ounas ¢popma oOyueHus

Ne . KoauuecTBo CemecTpbl
Buj yueOHoit padoTnl
n/n 4acoB 8
1 | AyauTtopHble 3aHATHA o4 o4
B Tom uncie:
1.1 | Jlexkuuu 36 36
1.2 | CemuHapckue/mpaKTHYECKUE 3aHATHS 18 18
2 | CamocrosiTeibHasi padoTa 18 18
B ToM uucne:
2.1 | IIpopaboTka JeKIIMOHHOTO MaTepHaia 8 8
2.2 | IlonroToBka Kk ceMHHapam 10 10
3 | Ilpome:kyTouHas aTTecTanust
3auet/mud.3auer/3K3aMeH 3a4yer 3a4eT
Hroro 72 72
3.2 TemaTH4eCKUH IUIaH U3yYeHUS TUCHMUILIMHBI
(o popmam 0OydeHus)
3.2.1. Ounas ¢popma oOydeHUs
Ne Paznennl/Tembl Tpynoemiocts, ac
w/m AMCHHILTHHBL 25 AyautopHuasi paGora




-~ o °
= | 2SE| FE| 8¢
5 $ =5 §8 = °
5 =S g s 23 € &
= |887| €7 B¢
O E = =
1 | BBenenne 2
2 | Tema 1. dotoTpodhHBIE T XEMOTPOQHEIE 6 4
MHKPOOPTaHH3MBI
3 | Tema 2. OCHOBBI KyJIbTHUBHPOBAHHUS 6 4 2
(OTOCHHTE3NPYIONIIX MHKPOOPTaHI3MOB
4 | Tema 3. DOTOOHOPECAKTOPEI. 4 4 2
5 | Tema 4. [Tose3HbIe IPOYKTHI U3 2 2 2
MUKPOBOIOpOCIIECH
6 | Tema5. ®oroTpodHbIe U XEMOTPODHBIE 2
MHKPOOPTaHU3MBI B IPOU3BOICTBE PSa
LIEHHBIX MTPOAYKTOB JJIs NMUILEBOH,
MEANIMHCKOH, He(hTSIHOW U Ta30BOH
MIPOMBILIEHHOCTEN, JIJIsl ITULIEBOJICTBA U
YKHBOTHOBO/ICTBA.
7 | Tema 6. CymecTByromue o x0b!I K OI[EHKE 6 4 2
COCTOSIHUS BOJTHBIX 3KOCHCTEM
8 | Tema 7. ®OTOOMOTEXHOJIOTHUH IS 4 2
HOJTy9eHHs BO30OHOBIISIEMBIX HCTOUHUKOB
SHEPTUH
9 | Tema 8. Posb pOTOOHOTEXHOIOTHH B 4 4 2
OXpaHe OKPYKarOIIeH Cpeibl OT
3arpA3HCHUA MOJUIFOTAHTAMU U TOJIYUCHUN
HKOJIOTHYECKH YHCTHIX MPOTYKTOB IIUTAHUS
Hroro | 72 36 18 18

3.3 ConepxaHue IUCHUILTHHBI

Brenenue. [Ipenmer poToOMOTEXHOIOTHH, €€ eI U 3a1a4u. Poib (oTOOMOTEXHOIOTHY B
3allUTe U 03J0POBIEHUN OHOChEPHI.

Tema 1. ®oToTpodHbIe U XeMOTPO(PHBIE MUKPOOPTaHU3MBI.

[uano6axrepuu. [lypmypubie 6aktepun. ['anobaxrepun. [Apyrue 6akrepun.

['moGanpHas posib GOTOCHMHTE3a B 3HEPreTHUYECKHX MOoTOoKax 3emiin. DOTOCMHTETHYECKUI
MeTaboIM3M BOJIOPOAA Y MUKPOBOAOPOCIEH.

Tema 2. OcHOBBI KyJIbTUBHPOBAHUS (POTOCHHTE3UPYIOLIUX MUKPOOPTaHU3MOB.

CnocoObl KyJIbTHBUPOBAHMS: NEPUOANUECKOE KYIbTUBHPOBAHUE (M €ro MoAU(UKAIIH),
HeNpepbIBHOE KYJIbTUBUPOBAaHUE (XeMOCTaT, Typouaocrat, pH-aykcocrar).

Tema 3. ®oTOOHOPEAKTOPEI.

OcHOBHBIE TUTTBI JTA0OPATOPHBIX U MPOMBIIUIEHHBIX (POTOONOPEAKTOPOB. XapaKTEPUCTUKH
($oToOMOpeakTOpPOB U MPOLECCOB KYIbTUBHUPOBAHUS (GOTOTPODOB.

Tewma 4. [Tone3Hble MPOIYKTHI U3 MUKPOBOIOPOCTEH.

buonornyeckn  aktuBHble  jg00aBku.  Kapotunowasl.  [nmnepuH.  AcTakCaHTHH.
[TonnHeHachIeHHBIE KUPHBbIE KUCIOTHL. [IpuMepbl mporieccos.




Tema 5. ®oToTpodHBIE U XeMOTPOPHBIE MUKPOOPTaHU3MBI B IIPOM3BOJICTBE psifa IEHHBIX
MPOIYKTOB IS TIHIIEBOM, MEIWIMHCKOW, HE(MTSHOW W Ta30BOM MPOMBIIIUICHHOCTEH, s
NITULIEBOJICTBA U KUBOTHOBOJICTBA.

Tema 6. CymiecTByromniue moaxoabl K OIEHKE COCTOSIHUS BOJIHBIX YKOCUCTEM.

buonnaukanys B OLIEHKE COCTOSHUS BOJHOM 3SKOcHCTeMbl. CBSi3b OHOJIOTHYECKOIrO
pa3sHoo0pa3us BOAOPOCIel ¢ TpPOPHOCTHIO BOJOEMA.

Tema 7. ®OTOOMOTEXHOJIOTHH JJIS TTOJTYUEHUST BO30OHOBIIIEMBIX HICTOYHHUKOB dHEPTHH (OHO-
BOJIOPO/1a, STAHOJIA, METaHa, He(TH, TIUIEPOTIa).

Tema 8. Ponb QoTOOMOTEXHOIOTHH B OXpaHE OKpYKaloIIeH cpeibl OT 3arps3HeHus
MOJUTIOTAHTAMH M MOJYYEHUU SKOJIOTUYECKH YUCTHIX MTPOTYKTOB MUTAHUS.

3.4  TemaTHka CEMHUHAPCKUX/MPAKTHYECKHUX U J1a00PATOPHBIX 3aHATHIA
3.4.1. CeMuHapCKHe/IPAaKTHUECKUE 3aHATHUS

1. KynbruBupoBanue pOTOCHHTE3UPYIOIIMX MHUKPOOPTaHU3MOB.

2. Pacuer nmoka3zareneii paboTsl HOTOOHMOPEAKTOPOB.

3. Pacuer mporeccoB mosrydeH st OJAE3HBIX MPOTYKTOB U3 MHUKPOBOIOPOCIIEH.

4. OueHka oOwIel 3arps3HEHHOCTH CTOYHBIX BOJ OpPraHMYECKMMM COEJAMHEHUSMHU 11O
nokazaresnsim XIIK u BIIK. CanutapHo-0akTepuosorndyeckas OLEeHKa KauecTBa BOJIBI.

5. PabGota ¢ HOpMaTMBHON [JOKyMEHTaluell MO Hu3yuyeHHI0 TpeOOBaHUM K COCTaBy U
CBOWCTBAM BOJIBl B BOJIOEMax pa3HOW KAaTETOPUU B pE3yJbTaTe IOCTYIUICHHS CTOYHBIX BO/I.
KommiekcHast o1ieHKa 9KOJIOTHYECKOr0 COCTOSIHUS BOJHBIX OOBEKTOB.

6. Onpenenenne 3¢pPpeKTUBHOCTH PAOOTHI PA3ITUYHBIX OMOPHIBTPOB JIJIsl OYUCTKU BO3IyXa H
UX CpaBHEHHE.

7. PaboTta ¢ HOPMATHBHOW MOKYMEHTALMEH MO M3y4YCHHS IMOPSIKA MPOBEACHHUS TEXHHKO-
XUMHYECKOTO KOHTPOJS THUIHYHOTO OHMOTEXHOJIOTMYECKOTO TIPOM3BOJCTBA NPU TOIYYCHUHU
KOPMOBOI OMOMAacChl MUKPOOPIaHU3MOB IIPH IepepadoTKe HEKOTOPHIX BUI0B OTXO/I0B.

8. OmeHka 9KOJIOr0-5KOHOMHYECKOTO J(QeKxTa OT JIUKBUAAUWN 3arpsS3HEHUS TpU
OouopeMenMany I0YB, BO3ACUCTBUS TNPOBOAMMBIX MEPONPHUATHH Ha OKPYXKAIOLIYI0 Cpeny,
OCTaTOYHOTO JKOJOTMYECKOTO PHCKAa W (OPM XO3SHCTBEHHOTO MOJB30BAHUS BOCCTAHOBJICHHBIX
TEPPUTOPUHL.

9. OmleHKa MyTareHHOW AaKTWBHOCTH TIOJUTIOTAHTOB TIPU HCIIOJNB30BAaHUHM TECT-CHCTEM.
Ornenka MyTareHHOro 3¢ ¢eKTa BOAHbIX 3arpsA3HEHU.

3.5 Temaruka KypcoBbIX POEKTOB (KYPCOBBIX padoT)
Her

4 Y4eb6H0-MeToaMYecKoe U MHGPOPMAITMOHHOE o0ecTeyeHne

41  Hopmarusabie 1okyMeHTHI 1 'OCTb1

1. CanurapHo-nnpoTuBodNUAEMHUOIOrMUeCKHe TpaBuina  «be3omacHocts  paboTel  C
pexoMOnHaHTHBIMU Mouiekysiamu JJHK». — M., 1989.



2. CanlluH 2.1.4.1074-01 IlutheBas Boga. ['uruneHndeckue TpeOOBaHUS K KayeCTBY BOJIbI
[EHTPATM30BaHHBIX CUCTEM MUTHEBOTO BOoJoCcHaOkeHus1. KoHTpoas kauecTBa. — M.: denepanbHbIii
uentp ['occansnuananzopa Munzapasa Poccun, 2002. — 103 c.

3. CanlluH 2.1.5.980-00. I'mruenuveckue TpeOOBaHUS K OXpaHE IMOBEPXHOCTHBIX BOJI.
CanlluH 2.2.1/2.1.1.1031-01. CanurtapHO-3alIUTHBIC 30HBI W CAaHWUTApHAas KJacCUpUKAIUS
MNPEIPUATHI, COOPYKEHHUI U UHBIX 00BEKTOB.

4. CanlluH Ne 4630-88. CanuTapHble IpaBujia U HOPMbI OXPaHbI ITOBEPXHOCTHBIX BOJ[ OT
3arpsasHenus. — M.: Munzapas Poccun, 1998.

5. TOCT 17.0.0.04-90. Cucrtema cTanmaapToB B OOJACTH OXPaHbI MPHUPOILI U YIyUIICHUS
UCIIOJIb30BaHUsl MPUPOJHBIX PECYPCOB. DKOJOTMUECKUN MAcIOPT MPOMBIIUICHHOTO MPEANpUiTHUS.
OcHOBHBIE MOJIOKEHUSI.

6. 'OCT P 17.0.0.06—2000. Dxonorudyeckuii macropT MPUPOIO0II0Ib30BaATEIS.

7. TOCT P 50587-93. Ilacnopt Oe3omacHoctu BemlecTBa (marepuaina). (OCHOBHbIE
nosiokeHus. Madopmamus mo obecriedeHno 3K00e30MacHOCTH TPU TPOU3BOICTBE, TPHUMECHEHHUH,
XpaHEHUH, TPAHCIIOPTUPOBAHUU, YTHIIM3AIUH.

4.2  OcHoBHasl INTEepaTypa

1. Ilpuknagnas sxoOuotrexHonorus : yaebHoe mocodue : B 2 1. T.1 / A.E. Ky3nenos, H.b.
I'panora, C.B. JlymnaukoB [u ap.] ; 4-e uza., snektpon. — M. : Jlabopatopus 3Hanui, 2020. —
672 ¢. — (YueOnuk s Boiciieit mkoubl). — ISBN: 978-5-00101-850-6. — TekcT : 31eKTpOHHBIN
I/l O6pazoBarenbHas miardopma Jlans [caitt]. (mata oopamenus: 28.08.2023).

2. Ilpuknannas sxkoonoTexHoorus : yaeonoe nmocodue : B 2 1. T.2 / A.E. Ky3nenos, H.b.
I'paposa, C.B. JlymnukoB [u ap.] ; 4-e usa., snekrpon. — M. @ Jlaboparopus 3uanmii, 2020. —
492 c. — (Yuebnuk juis Beicuieid mkoisl). — ISBN: 978-5-00101-851-3. — Tekcrt : 35eKTpOHHBII
Il O6pazoBarenbhas miarhopma Jlanp [caiit]. (nara oopamienus: 28.08.2023).

4.3  lomoJHHUTEJbLHAS JUTEpaTypa

1. Typosckuit 1. C. Ocaaxu crounbix Boa. O0e3BokMBaHUE U oOe33apaxuBaHue. — M.:
JeJIn npunr, 2008. — 376 c.

2. buprokoB B. B. OchoBbl mpomsinieHHOH Ouotexnonorun. — M.: KonocC, 2004. — 296 c.

3. TTaxuenko E. I1. Ocanku CTOYHBIX BOJ W JIPyTHe€ HETPAJAWIMOHHBIE OPTaHUYECKHE
ynoopenus. — M.: BUHOM. Jla6oparopus 3nanwmii, 2007. — 311 c.

44  DaekTpoHHBIE 00pa3oBaTe/IbHbIE pecypchl
HET

45 JIMeH3noHHoe U CBOOOIHO  pACHPOCTPaHsIEMOe NMPOrpaMMHOe
odecrneueHue
HECT

46  CoBpemeHHbIe IpodeccuoHATIbLHBIE 0a3bl JAHHBIX U MH(OPMALIMOHHbIE

CIIpaBOYHbLIC CUCTECMbI
HCT



5. MarepuajibHO-TeXHHYECKOe obecrevyeHne

Jnia peanuzaiuu pabodeit mporpaMMbl HCHONIb3YIOTCA:

Jlexumonnass ayautopusi kadenpsr «Xumbuorex» ABS5504. (115280, r. Mocksa, yiI.
ABtro3aBojckas, A. 16 ctp. 1 (kopmyc 5)), oOopymoBaHHasi: CTOJIBI Y4eOHBIE CO CKAMbSIMH,
ayJIMTOpHAs 10CKa, MyJIbTUMEIUUHBIN KOMILJIEKC (IEPEHOCHOM MPOeKTOp, HOYyTOYK). Pabodee mecTo
IpernoaaBarens: CToJ, CTYIL.

AynmuTtopus Ui CEMUHAPCKUX M MPAKTHUECKUX 3aHATHH Kadeapbl «Xumbuorex» AB5404a
(115280, r. MockBa, ya. ABro3aBojckas, A. 16 ctp. 1), obopymoBaHHas: CTOJbI y4eOHBIE CO
CKaMbsSIMH, ayJUTOPHAs JOCKa, MYJIbTUMEIMMHBIN KOMIUICKC (MIEPEHOCHOW MPOEKTOp, HOYTOYK).
Pabouee mecto npemnopasarens: cToil, CTyJI.

JIaboparopus kadenpsl «Xumbuorex» AB54056 (115280, r. MockBa, yi1. ABT03aBOJICKas, .
16 ctp. 1 (xopmyc 5)), oGopynoBanHasi: JlaGopaTopHble CTOJBI, BBITSKHOM IIKad, Beckl
nperusnontbie KERN, Bechl ananmuTrueckue Vibra, MarHuTHbIC MEIIaIKy, criekTpodorometp [1BD-
5300, pH-meTp DKOHUKC, XMMHUYECKas MOIKa, XUMUYECKUE PEAKTHUBbI, XUMUYECKas 0CY/1a.

JIaboparopus kadenpsl «Xumbnorex» Ap5406a (115280, r. Mocksa, yi1. ABTO3aBOCKas, 1.
16 ctp. 1 (5 xopmyc)), oOopyaoBaHHasi: JlabopaTOpHBIE CTOJIBI, OHOPEAKTOp, YCTaHOBKA
OapomemOpaHHOW  (GuUIbTpalMM, BaKyyMHBIH  CYyHIMJIbHBIM — mmKad,  meiikep-uHKyOaTop
MUKpPOOUOJIOTHUYECKUH, POTOOMOPEAKTOP, YCTAHOBKA ISl KYJIbTUBUPOBAaHUSA (HOTOTPO(DOB.

Peanuzamus yueOHON mporpaMMmsbl JTOJDKHA 00ECHIEYUBATHCS JTOCTYIIOM KaXKJIOTO CTYJIEHTa K
nH(}OPMaILMOHHBIM pecypcaM — OubnmoTeuHoMy (GOHIY U CETEBBIM pecypcam MHTepHeT.

6. MeTOJII/I‘{eCKI/Ie PEKOMEHAIIUNA

6.1. MeToauyeckue peKOMEHIANUM JIs NMPENoAaBaTe/s M0 OPraHu3anuu
o0yueHust

OcHoBHast (popma U3y4eHHs U 3aKpeIIeHUs] 3HAaHUI 110 JaHHOW JAUCUUIUIMHE — JIEKIMOHHAs
Y IIPaKTUYECKas.

OcHOBY y4eOHBIX 3aHATHI 1O JUCHMIIMHE COCTAaBISAIOT JIeKUMU. B Xxonme nexuuit
IpernoJiaBaTesb M3J1araeT U pa3bsCHIET OCHOBHbIE, HanOoJiee CIOXKHBIE TMOHATHS TEMBbI, a TaKXkKe
CBSI3aHHBIE C HEH TeOpeTUYECKHE U MPAKTUUECKUE MPOOIIEMBI, 1aeT PEKOMEHIAINHU 0 OATOTOBKE K
NPaKTUYECKOMY 3aHATHIO U YKa3aHHUsI HA CAMOCTOSITEIbHYIO PaboTy.

Ha nepBoM 3aHsTHH 110 JaHHON y4eOHON JUCHMILIUHE HEOOXOANMMO 03HAKOMHUTh CTYJEHTOB
C MOPSAKOM €€ U3y4EHMs], PACKPBITh MECTO U POJIb TUCLHUILIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOE
3Ha4YeHHe, IOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeaphl, OTBETUTH Ha BOIPOCHL. Bo BcTynuTenbHOM
YacTH JIEKIUU 00OCHOBAaTh MECTO M POJIb U3y4aeMOM TeMbl B y4eOHOI NMCHUIUIMHE, PACKPBIThH €€
IIPaKTUYECKOE 3HAUYCHHUE.

B Xozme JeKIIMOHHOTO 3aHATHS IperojaBaTeNb JOKEH Ha3BaTh TeMy, yueOHbIE BOIPOCHI,
O3HAKOMMUTH CTYJIEHTOB C IIEPEYHEM OCHOBHOM U JOIOJIHUTEILHOM JIUTEPATYPBI 110 TEME 3aHATHs. B
OCHOBHOM YacTH JIEKIIMU CJEIyeT PacKpbITh COAEp)KaHUE Y4eOHBIX BONPOCOB, AKIEHTUPOBAThH
BHHMaHUE CTY/JEHTOB Ha OCHOBHBIX KaTE€TOpHUSX, SBIEHHUSX U Ipolleccax, OCOOEHHOCTSIX HX
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IIPOTEKaHusA. PaCKpbIBaTh CYyIIHOCTD U CONEPIKAHNUE PAIMYHBIX TOYECK 3PEHHS M HAyYHBIX ITOAXO0I0B
K OOBSICHEHUIO T€X WJIM HMHBIX SBIEHUH U mpoueccoB. CieayeT apryMEHTHPOBAaHO OOOCHOBAaTh
COOCTBEHHYIO IMO3MIMIO II0 CIIOPHBIM TEOPETUYECKUM BompocaM. I[IpuBOIUTH IpPUMEpSI.
[TpenoaBaTtens JOKEH PYKOBOAUTH pabOTOM CTYAEHTOB MO KOHCIEKTUPOBAHMIO JIEKLIMOHHOTO
Mmarepuaia, MOAYEPKHBATh HEOOXOAMMOCTb OTPAKEHUS B KOHCIEKTaX OCHOBHBIX IOJIOKEHUIl
M3y4aeMOMN TEMBI.

B 3akirounTenbHON YacTH JIEKIUU HE00X0AUMO chOopMyJIpOoBaTh OOIIME BBIBOJIBI IO TEME,
PACKPBIBAOLIIE COJAEPKAHUE BCEX BOIPOCOB, NOCTABIEHHBIX B JIEKIMU. OObSIBUTH IJIaH OYEPETHOTO
CEMHHApPCKOI0 3aHATHA, AaThb KPAaTKHE PEKOMEHIALUU II0 IMOATOTOBKE CTYIEHTOB K CEMHUHApy.
Onpenenuts MECTO U BpeMsl KOHCYJIBTALMU CTYJIEHTaM, IOXKEJIABIIUM BBICTYIIUTh Ha CEMUHApPE C
JIOKJIaIaMu U pedepaTaMyu 10 aKTyaJIbHBIM BOIIPOCaM 00CYXk/1aeMON TEMBI.

Ilenp mpakTHYeCKUX 3aHATHA - OOECHEeYUTbh KOHTPOJIb YCBOEHMsI yuyeOHOro Marepuaia
CTYACHTAaMH, paclUIMpeHHe W YIIIyOJeHHE 3HaHUM, MOJNyYeHHBIX WMH Ha JEKIHSIX U B XOJe
CaMOCTOSITENIbHON paOOThI.

[Tocne kax10ro JEKIUOHHOIO U MTPAaKTUYECKOI0 3aHATHUS CETIaTh COOTBETCTBYIOLIYIO 3aIUCh
B JKypHaJlaX ydeTa IOCELIAeMOCTU 3aHATUH CTYJEHTAaMH, BBIACHUTb y CTApOCT Y4YEOHBIX IpyMIl
IIPUYUHBl OTCYTCTBUS CTYACHTOB Ha 3aHATUAX. [IpoBoauTh rpynmnoBble M HMHIMBUIYaJIbHBIC
KOHCYJIbTAllUM CTYJEHTOB II0 BOIIPOCaM, BO3HUKAIOIIMM Y CTYIEHTOB B XOJ€ HUX IOITOTOBKU K
TEKyIeH W MPOMEXKYTOYHOH aTTeCTald 1O Y4eOHOH NUCHUIUIMHE, PEKOMEHIOBATh B IOMOIIb
y4eOHbIE U IpyTrue MaTepualbl, a TAKKEe CIPABOYHYIO JIUTEPATYpYy.

6.2. MeToanyeckue ykazaHus JJIsl 00y4AIOIIUXCS M0 OCBOCHHIO U CHUTITMHBI

JucuumuimHa «PoToOMOTEXHOJIOTUY MPEeyCMaTPUBAET JIEKLIMU M NPAaKTUYECKUE 3aHATUS.
W3yueHne IUCHMIUIMHBI 3aBEpUIAECTCS 3a4eTOM. YCHENIHOE H3yYeHHe JUCIHMIUIMHBI Tpedyer
MOCEIIEHUS JIEKLUI, aKTUBHOW pabOThI HA MPAKTUUECKUX 3aHATHIX, BHIIIOJHEHUS yUEOHBIX 3a/1aHUi
IIPENOoAaBaTelisd, 03HAKOMIIEHHS C OCHOBHOM U JIOIIOJIHUTEIIHOM JIMTEPATYPOH.

[Ipy moaroToBke K JEKIUOHHBIM 3aHATHSM CTYJEHTaM HEOOXOIUMO Mepes OodeperHON
JeKIued HeoO0XOAMMO MPOCMOTPETh IO KOHCIEKTy MaTepuan mnpeabiayuiet nekuuu. [lpu
3aTpy/IHEHUSX B BOCIPUATUU MaTepuana cieayeT oOpaTUThCs K OCHOBHBIM JIMTEPATypPHBIM
ucrouHukaM. Ecnm pa3oOpaTbes B mMarepuaie ONsTh HE yAanoch, TO 0OpaTUTECh K JIEKTOpY (IO
rpaduKy ero KOHCYJIbTalMi) WU K MPEToAaBaTeN0 Ha MPAKTHUECKUX 3aHATHIX.

[IpakTHueckue 3aHATUS 3aBEPIIAIOT U3yUeHNE HanbOoJee BaKHBIX TEM YUY€OHON TUCIUIUINHBI.
OHu ciy’xaT AJs 3aKpeIuIeHNs U3YYeHHOT0 MaTepHualla, pa3BUTHs YMEHHUI U HaBBIKOB MOATOTOBKU
JIOKJIaJIOB, COOOIIEHUH, NPUOOPETEeHMsI ONbITa YCTHBIX IyOJMYHBIX BBICTYIUJICHUM, BEICHUS
JMCKYCCHH, apryMEHTAIlU! U 3aIlUThl BBIABUTAEMbIX MOJ0KEHUH, HABBIKOB MPAKTUYECKOH pabOThI
B J1abOpaTopuu OMOTEXHOJOTMM, a TaKXke /s KOHTpPOJIsA TIpernojaBareleM CTENeHH
IIOATOTOBJICHHOCTHU CTYJEHTOB I10 U3y4acMOU JTUCLHUILINHE.

IIpy moAroroBke K IMPAaKTHUYECKOMY  3aHATHIO  CTYACHTBI HUMEKT  BO3MOXKHOCTh
BOCIIOJIB30BaThCs KOHCYJIbTALUAMM IIPENOAaBaTeNs.

[Tpu mOArOTOBKE K MPaKTUYECKUM 3aHATUSAM CTYJEHTaM HEOOXOIMMO:

IPUHOCUTH C COOOH PEKOMEHJOBAHHYIO MperojaBaTesieM JHUTEepaTypy K KOHKPETHOMY
3aHATHIO;
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JI0 0YEePETHOTO MPAKTUYECKOTO 3aHATHS IO PEKOMEHIOBAaHHBIM JINTEPATYPHBIM UCTOUHHKAM
npopaboTaTh TEOPETUIECCKHUI MaTepHrall, COOTBETCTBYIOIIEH TEMbI 3aHSATHUS;

B HayaJsle 3aHATUN 3aJaTh [IPEenojaBaTell0 BOIPOCHI 10 MaTepuay, BbI3BaBIIEMY 3aTPyAHEHUS
B €r0 IOHUMAaHUU ¥ OCBOCHHH IMPHU PELICHUHU 3a]1a4, 3aJIaHHBIX JJIsl CAMOCTOSITENIbHOTO PEIICHHUS;

B XOJ/I€ CEMUHApA /1aBaTh KOHKPETHBIE, YETKHE OTBETHI 10 CYLIECTBY BOIIPOCOB;

Ha 3aHSATUU JOBOJUTH KaXAYI0 3a7ady 0 OKOHYATEIhHOIO PEIICHHS, JEMOHCTPUPOBATh
MOHMMAaHUE TIPOBEJICHHBIX PAcUeTOB (aHATM30B, CUTYAIMii), B Cllydae 3aTpyJHEHHI 0Opamarbes K
IIPEI0IaBaTEIIO.

CryzaeHnrtaM, MpOITyCTUBILUM 3aHATHS (HE3aBUCUMO OT IPUYHUH), HE UMEIOIINE MHUCbMEHHOT O
pelleHus 3a/1a4 UM He MOATOTOBUBIIHNECS K JAHHOMY MPaKTUYECKOMY 3aHSATHIO, PEKOMEHIYETCsl He
Mo3Xke, YeM B 2-HeJleNbHBIA CPOK SIBUTHCS HAa KOHCYJBTAIMIO K MPENOJaBaTEN0 U OTUYUTATHCS MO
TeMe, U3y4yaeMoi Ha 3aHSATUH.

CTyzaeHTbl, HEe OTYUTABIINECS 110 KaXKI0M HEMpOpaOOTaHHON UMY Ha 3aHATUAX TEME K Hayaly
3a4ETHOM CECCHM, YIYCKAIOT BO3MOXKHOCTH IIOJNYYUTh TIIOJIOKEHHBIE Oayuibl 3a paboTy B
COOTBETCTBYIOIIIEM CEMECTPE.

7. MOHJ OLIEHOYHBIX CPEJICTB

7.1.  Metoabl KOHTPOJISI M OLIECHMBAHMS Pe3y/IbTATOB 00y4eHMs

Jlo naThl MpoBeICHHS IPOMEKYTOUYHOW aTTECTAllMHU CTYICHT J0JDKEH BBIITOIHUTD BCE pabOTHI,
pelyCMOTPEHHBIE HACTOSIIEH paboyuell IporpaMMoOi TUCITUTLIUHEI.
[TepeueHp 00s3aTENbHBIX paOOT, BHIIOIHAEMBIX B TEUEHUE CEMECTpA!
— YCTHBII onpoc, cobece0BaHuE;
— TpakTHueckas paboTa;

— pedepar.
7.2. 1llkaga v KPUTEPHUH OLIEHUBAHUSI Pe3yJIHLTATOB 00y4eHUs

ITpomesxyTouHas arrecTanus oOydarouuxcs B ¢opMme 3auéra MPOBOJUTCA IO pe3yJibTaTaM
BBITTOJIHEHUSI BCEX BHJIOB Y4eOHOW paboOThl, MPEAYCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JaHHOU
JUCLUIUIMHE (MOAYIIO), IPU 3TOM YUHUTBHIBAIOTCS PE3YyJIbTAaThl TEKYIETO KOHTPOJIS YCIEBAEMOCTH B
TeyeHue cemecTtpa. OlLlEHKa CTENeHU AOCTHXKEHHS OOydYaroUIMMHUCS IUIAHUPYEMbIX DPEe3yJIbTaToB
oOydeHuss MO JUCHUIUIMHE (MOJIYJI0) MPOBOJUTCS MpenojaBaTesieM, BEAYLIUM 3aHATHS IO
JUCHUIUIMHE (MOIYJII0) METO/IOM SKCIIEPTHOM OIleHKH. [To uToram nmpomexyTouyHOM aTTecTaluu 1no
JTUCHUIUTMHE (MOAYJIIO) BHICTABIISIETCS OIIEHKA «3aUTEHO» WM «HE3aUTEHOM.

K npomexyTouHON aTTecTalyy JOIMYCKarTCs TOJIbKO CTYJIEHTHI, BBIIIOJHUBIINE BCE BHJIbI
yueOHOI paboThl, peyCMOTpEHHbIE paboueit mporpaMMoi 1o AucurInHe «PoToOnOTEXHOOTH.

Ixanxa

Kpurepuu oueHMBaHuA Pe3yIbTATOB 00yUYEeHU A
OLICHMBAHUS p p o pesy y

BoeimonHensl Bce BHUIBI y4eOHOW pabOThI, MPESYyCMOTPEHHBIE Y4YEOHBIM
3a4reHo wiaHoM. CTyIeHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH, HABBIKOB
NPUBEJCHHBIM B TaONMIaX MOKa3arelnel, onepupyer NpuoOpeTeHHBIMU
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3HAHUSAMU, YMCHHUAMU, HABbIKAMU, IPUMCHACT UX B CUTyallUsIX MOBBIIIICHHON
CJI0’kHOCTU. [Ipy 3TOM MOTYT OBITH JOIYIIEHBI HE3HAYUTEIbHbIE OIINOKH,
HCTOYHOCTH, 3aTPYAHCHUA IMPU AHAJIUTUYCCKHUX OIICpalugX, IMEPCHOCEC
3HAHUM 1 YMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

He BbimonHeH oauH uiau 6osee BUJIOB yueOHOM pabOThI, PpeyCMOTPEHHBIX
yueOHbIM IUIaHOM. CTyAEHT JEMOHCTPUPYET HEIOJHOE COOTBETCTBUE
3HAaHUM, yMEHMH, HaBBIKOB IPUBEIEHHBIM B TabiuLax IoKa3aTelnei,
He 3aurteno JIOITyCKAIOTCA 3HAYUTEIbHBIC OLIMOKH, IMPOSBISIETCS OTCYTCTBHUE 3HAHUMA,
YMEHUH, HaBBIKOB MO psAy IOKa3aTelei, CTYAEHT HCIHbITHIBACT
SHAYUTCIIBHBIC 3aTPYAHCHUA IIPU OIICPUPOBAHUH 3HAHUAMHA U YMCHUAMU I1PU
UX IEPEHOCE Ha HOBBIE CUTYALUH.

7.3. OueHoYHBbIE CPeACTBA

7.3.1. Tekymuii KOHTPOJIb

Tembl 1711 YCTHBIX OIIPOCOB/co0ece10BAHUA

1. 3amaum HoTOOMOTEXHOJIOTHH.

2. Ponb OMOTEXHOJIOTHH B 3aIUTE M 03JJ0POBIICHUN OHOCHEPHI.

3. buoTtexHONIOrHUECKHE METOBI M CPEACTBA 3aLUTHI OKPY>KAIOICH CPE/IbL.

4. Tlonstue 6uocdepsl, SKOCHCTEMBI, BaKHEHIINE OMOTCOXMMHUYECKHE (DYHKIIMH KHBBIX
opranu3MoB. OYHKIMOHUPOBAHHE FIKOCUCTEM, CAMOOYHINAIOIIAsL CHOCOOHOCTb.

5. XapakrepucTHKa XHMHYECKHX BelecTB-3arps3HuTeneid. OTxonasl  (IEIUTIOI03HO-
OyMa)XHOW HPOMBIIIJIEHHOCTH, CEeJIbCKOI0 XO3sicTBa, mNepepaldaThIBAlOIIE MPOMBIIIIEHHOCTH,
OUYHUCTHBIX COOPYKEHUI).

6. Mcnonb3yemble OMOTEXHOJOIMYECKHE CHOCOOBI MepepadoTKU WM 00€3BpEKUBAHMS
0TX00B. XapaKTepUCTHKA OMOIOTHYECKOTO 3arpsi3HEHHS.

7. 3arps3HEHHE TPOMBIIUICHHBIMH IITaMMaMM  MHKpPOOPraHM3MOB. [ 'eHeThyecku
MOTU(UIITPOBAHHBIE MUKPOOPTaHU3MBI.

8. Ilytu nepeHoca u TpaHchopMalMy 3arpsI3HAOLINX BEIIECTB.

9. Murpanus 3arpsi3HIIOIINX BEIIECTB.

10. BuoreHHsIi nepeHOC 3arpsA3HAIONINX BELIECTB.

11. AGuotnueckas TpaHchopMalusl 3arps3HEHUN B OKpy»Karoled cpene (OKUCINUTEIbHbIE
nporecchl, GoTOXUMHUUECKUE U (POTOKATATUTUYECKHE POIIECCh TpaHC(HOPMALIUH, TOJIMMEPU3ALIUS )

12. daxTopbl OKpy’Karomiel cpeabl 1 OMOJOCTYITHOCTh KCEHOOMOTHKOB.

13. ®ororpodHbIe 1 XeMOTPO(hHBIE MUKPOOPTaHU3MBI.

14. Cnoco0b! KyJIbTUBUPOBAHUS (POTOCHHTEIUPYIOIIUX MUKPOOPTaHU3MOB.

15. OcHOBHBIE TUIIBI U TPUHIMIIBI PAOOTHI (POTOOHOPEAKTOPOB.

16. Tlone3HbIe MPOAYKTHI H3 MUKPOBOIOPOCIICH U MPOIECCHI UX MOTYYCHHS.

17. Ucnonb3oBanue ¢GOTOTPOGHBIX M XEMOTPO(HBIX MHUKPOOPTaHU3MOB B IPOU3BOJICTBE
IPOAYKTOB JJISi MHILEBOM, MEIUIMHCKOM, He(TIHOW U Ta30BOM MNPOMBIIUICHHOCTEH, [UIs
NITUIIEBO/ICTBA M )KUBOTHOBO/ICTBA.

TeMbl 1151 MOATOTOBKH K 3alllATE NPAKTUHICCKHUX pa60T

1. Meroap! KyIbTUBUPOBAHUS (POTOCHHTEZUPYIOIIUX MUKPOOPTaHU3MOB.
2. Tlokazareneit paboTsl (OTOOHOPEAKTOPOB.
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3. ITapameTpbl IPOLIECCOB MOIYYEHUS MOJIE3HBIX IPOILYKTOB H3 MUKPOBOAOPOCIEH.

4. Iloka3arenn OLEHKH OOWIeH 3arps3HEHHOCTH CTOYHBIX BOJA  OPraHUYECKUMH
coequnenusiMu — XIIK u BIIK. Metoapl 1 moka3arenn CaHUTAapHO-OAKTEPUOIOTHYECKAs! OLCHKH
Ka4yecTBa BOJIBI.

5. TpeboBaHMs K cocTaBy U CBOICTBaM BOJbI B BOJOEMaxX pa3HOM KaTeropuu B pe3ysbTare
IOCTYIUIEHUSI CTOYHBIX BOJ. MeTO/IMKa KOMIUIEKCHAsI OLIEHKU 3KOJIOTMYECKOIO0 COCTOSIHUS BOJHBIX
00OBEKTOB.

6. Meronuku omnpeneneHus 3¢ HEeKTUBHOCTH pabOTHI pa3IHYHBIX OMO(PHUIBTPOB I OUUCTKH
BO3/lyXa U UX CpaBHEHHUE.

7. Ilopsnox IIPOBECHUS TEXHUKO-XMMHYECKOT O KOHTPOJIS TUIIUYHOTO
OMOTEXHOJIOIMYECKOI0 IPOU3BO/ICTBA MIPH MOJIyYEHUH KOPMOBOM GHOMacChl MUKPOOPTaHU3MOB IIPU
nepepaboTKe HEKOTOPBIX BUI0B OTXOJIOB.

8. MeToIuKu OLIEHKH KO0JIOr0-3KOHOMHUYECKOro 3(h(ekra oT TMKBUIALMU 3arpA3HEHUS IPU
OuopeMenuanuy I0YB, BO3AEHCTBHUS IPOBOAMMBIX MEPOIPUATUN HAa OKPYXKAIOLIYIO Cpeny,
OCTaTOYHOTO JKOJOTMYECKOT0 PHUCKAa U (OPM XO3SHCTBEHHOTO MOJB30BAHHUS BOCCTAHOBIICHHBIX
TEPPUTOPHUH.

9. Ilokazarenu W UX KPUTEPUU IPH OICHKE MYTareéHHOW aKTUBHOCTH TOJUTIOTAHTOB IIPH
UCIIOJIb30BAaHUU TECT-CUCTEM, METOAMKHU OIpEAENeHUsI TaKkoil akTUBHOCTU. MeToauKa OLIEHKH
MyTareHHoro 3¢ ¢eKxTa BOAHbIX 3arps3HEHUM.

IIpuMmepHBbIe TEeMBI pedepaToB

1. OcobeHHOCTH HAKOIUICHHS U TpaHC(hopMaIiy 3arpsi3HEHIA PAaCTCHUSIMH U )KUBOTHBIX.

2. Metoapl 0YMCTKH M 00€3BPEKMBAHUS 3arpsi3HEHHBIX Cpell C UCIOJIb30BAHUEM
BOJZIOPOCJIEN U PACTECHUM.

3. T'moGasbHas posib GOTOCHHTE3A B IHEPTETHUECKUX MOTOKAX 3eMIIH.

4. KynpTuBHpOBaHUE (POTOCUHTE3UPYIOIIUX MUKpoopraHnu3MoB. Kpupas pocta, criocoobl
KYJIbTUBUPOBAHMSL.

5. Twunsl poTodbrnopeakTopoB. X XapaKTepuUCTUKH U CBOICTBA.

6. MukpoBOIOpPOCTH,  OWOTEXHOJOTMYCCKHA  IMOTEHIMal.  [IpuMepbl  MmpoIeccoB
o0pa3oBaHUs MPOJYKTOB.

7. ®otorpoduble 6bakTepun u apxer. OCHOBHbIE CBONCTBA U XapaKTEPUCTUKH.

8. MonekyspHble CHCTEMBI HA OCHOBE XJIOPOILIACTOB.

9. MonexyspHbIe CUCTEMbI HA OCHOBE OAKTEPHOPOIOIICHHA.

10. MonekynspHble CHCTEMbl Ha OCHOBE PEaKLIMOHHBIX LIEHTPOB (POTOCUHTE3A.

11. I'no6anbHast posib POTOCHHTE3A.

12. ®orocuHTeTUYECKUI META0OIN3M BOJOPOIa Y MUKPOBOJIOPOCTIEHA.

13. Beigenenue BOJOPOIa aHOKCUTEHHBIMHU (DOTOTPOPHBIME OAKTEPUSMH.

14. Beinenenne Bomopona ImaHoOakTepusiMu. CBs3p  BBIIEICHHS  BOAOpoAa M
azotdukcaiuu.

15. Bopopocnu-uHIUKATOPHI B OIEHKE KaueCcTBa OKpY Karomien cpeapl. O1ieHKa COCTOSTHUS
BOJIHBIX KOCUCTEM.

7.3.2. TlpomexyTO4HAs aTTEeCTaIHs

[IpomexyTouHass arrectauus oOy4almuxcsd 10 AucuuIuIiHE «DPOTOOMOTEXHOIOTHUS
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pOBOIUTCA B (hOpME 3aueTa Ha OCHOBAHUH BBHITIOJHEHUS CTYIEHTOM BCEX BUIOB YUeOHOM paboThI,
IPEIYCMOTPEHHBIX Y4eOHBIM IJIAHOM M 3aILIUTHI BCEX BUJOB TEKYIIETO KOHTPOJIS, YKa3aHHBIX B II.
7.1. nanHO# paboueil mporpamMMbl JUCIUTLTHHEIL.

Bonpocsl 17151 TOATOTOBKH K 3a4€Ty
1. TIIpenmer hOTOOMOTEXHOJIOTHUH, €€ LISTH U 3aJIa4H.
2. Ponb (hoTOOMOTEXHOJIOTHH B 3AIIUTE U 03I0POBICHUH OHOCHEPHI
3.  ®ororpodHbIE 1 XeMOTPO(HHBIE MUKPOOPTaHU3MBI.

4. [umanoGaktepum.
5. IlypmypHbie OakTepum.
6. T'amobakrepum.

7. ®OTOCHHTETHYECKHI METa0O0IM3M BOJIOPOA Y MHKPOBOJIOPOCIIECH.

8. Hcnonb3oBaHue pacTylMX KyJIbTYp, UMMOOWIN30BaHHBIX KIETOK, XEMOTPO(HBIX M
($oTOTPOPHBIX MUKPOOPTaHU3MOB IS OYMCTKH CTOYHBIX BOJI OT TSDKEJIBIX METAJIOB.

9. OCHOBBI KyJTbTUBHPOBAaHUS (POTOCHHTEZUPYIOIIUX MUKPOOPTaHU3MOB.

10. CnocoObl KyIbTHBHPOBAHUS: IEPUOINIECKOE KyJIbTUBHPOBaHUE (M ero Moau(UKanum),
HEIpephIBHOE KyJIbTUBUPOBaHUE (XeEMOCTAT, Typouaocrar, pH-aykcocrar).

11. OcHoBHBIE TUIIBI JIAOOPATOPHBIX U MIPOMBIILIEHHBIX (POTOOHMOPEAKTOPOB.

12. Xapakrepuctuku GoToOMOPEaKTOPOB U MPOLECCOB KyJIbTUBUPOBaHHS (HOTOTPO(OB.

13. Tlomy4eHue TMOJIE3HBIX MPOIYKTOB M3 MHKPOBOJOPOCIEH. BHOJOTHMYECKH aKTHBHBIC
N00aBKH.

14. Tlony4deHue nmosie3HbIX IPOAYKTOB U3 MUKpPOBOIopociiel. KapoTuHou bl

15. TlomyueHue Moae3HBIX TPOIYKTOB U3 MUKPOBOIOpociel. [ nuuepuH.

16. Ilony4eHue NOJE3HBIX MPOIYKTOB U3 MHKPOBOIOPOCIICH. ACTaKCaHTHH.

17. TlonydeHue Moie3HbIX NPOAYKTOB U3 MUKpOBOopociel. [loinHeHachIeHHbIE )KUPHbIE
KHCJIOTBI.

18. Tlone3Hble MPOIYKTHI U3 APYTUX (POTOCHHTE3UPYIOMIMX MUKPOOPTAaHU3MOB.

19. CnocobHocTh POTOTPOGHBIX MUKPOOPTAaHU3MOB K a30Tdukcarun U (poTooOpa3oBaHUIO
BOJIOPO/1a 32 CYET UCTIOIB30BAHUS COJTHEYHOM HEPTHH.

20. T'mpporenaspl. CompsbkeHUEe THIpPOreHa3 ¢ (POTOCHHTE30M Y MHUKPOBOJIOPOCIEH.
D} heKTHBHOCTH MPOIEcca U €ro CKOPOCTH.

21. BwigeneHnue BOAOPO1a aHOKCUTEHHBIME (POTOTPO(HBIMH OAKTECPHSIMH.

22. ®epMeHTHI, y4acTBYIOIIME B BBLICJICHHH BOJOPOJA y AHOKCHTCHHBIX (OTOTPOGHBIX
OaxkTepuii: TUApOreHasa U HUTporeHasa. CBs3b HUTPOreHa3 ¢ OOIIKMM MeTabOIM3MOM OaKTepHil.
CBs13b ¢ poTOCHHTE30M. BO3MOXHOCTH MPAKTUYECKOTO MCIIOJIE30BAHMS ITPOIIECCa.

23. Beinenenue Bo10po/ia IMAaHOOAKTEPHSIMH.

24. Cpsi3p BBIJICJICHUS BOJOpOJA M a30T(UKCAIMM Y OJHOKJICTOYHBIX M (HIAMEHTHBIX
nua”obaxkrepuil. 3¢ (HeKTUBHOCTH Mpoliecca U ero CKOPOCTH.

25. @OTOOMOTEXHOIOTHH JUIS TOTy4E€HUS BO30OHOBIISIEMbIX HCTOYHUKOB SHEPTUH.

26. Pomp  poOTOOMOTEXHOJOTHMM B OXpaHE OKPYXAOIIEH Cpeasl OT  3arps3HeHUs
MOJUTIOTAHTAMH U TOJTYYE€HUH SKOJIOTUYECKH YUCTBIX MPOJYKTOB IUTAHUSL.

27. CymecTBYIOUIHE MTOAXOBI K OIIEHKE COCTOSIHHS BOJTHBIX AKOCHCTEM.
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28. bruouHaUKaIMs B OLIEHKE COCTOSHUS BOJIHOM YKOCHCTEMBI.
29. Cas3b OMOJOTHYECKOTO pa3HO0Opa3us BOJOPOCIIEH ¢ TPOPHOCTHIO BOIOEMA.
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