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1. Hean, 321244 ¥ IVIAHMPYEMbIe pe3yJabTaThl 00y4eHHs 110
AUCUMILIAHE

K OCHOBHBIM IeJISIM OCBOCHHUS IUCHHUILTHHBI «DOTOOMOTEXHOJOTHA» CIEIYeT OTHECTH
dbopMHpOBaHHE y CTYyIEHTOB 3HAHWUH 00 OCHOBAaX HCCIEIOBAaHHMS M Pa3padOTKH COBPEMEHHBIX
OMOTEXHOJIOTHYECKHUX METOJ0B 3alllUThI Oprmanmef/'I Cp€abl U HABBIKOB NPUMCHCHHA MCTO0B
OMOTEXHOJIOTMH ISl 3aIUThI OKPYKAIOLIEH cpebl.

OCHOBHBIMH 3ajjayaMM Kypca sBiseTcsi (OpPMHpPOBaHHWE Yy CTYJISHTOB 3HAaHUH O
€CTECTBEHHBIX OHMOJIOTHYECKHUX nponeccax, MmpoucCxoasamux BO BCEX MNPUPOAHBIX OKOCUCTEMAX U
INpUHOUIIAX WX HCIIOJb30BAHHUA B OMOTEXHOJIOTMYECKUX MECTOOAax, OCBOCHUC TCOPUKO-
MCTOAOJOTHYCCKUX OCHOB W MPAKTHYCCKHUX HABBIKOB KYJIBTHBUPOBAHUA (bOTOCI/IHTe?;I/Ipy}OHH/IX
MHUKPOOPTraHU3MOB.

OOydenne no aucuuIMHe «POTOOMOTEXHOJIOTHSY) HampaBieHO Ha (GOPMUPOBAHUE Y
00y4Jaromuxcs CIeIyIONNX KOMIETCHINH:

KOI{ U HAMUMCHOBAHUEC I/IHJII/IKaTOPI)I JOCTUKCHUA KOMIICTCHIIUN
KOMIIETEHIIMH
ITIK-8. Cnocob6en paborarthb - 3HaeT OMOTEXHOJIOTMYECKHE  CIIOCOOBI  OTPaHHYCHHS
C HAyYHO-TEeXHUYECKOM AHTPOIOTEHHOT'0 BO3/ICHCTBUS Ha OKPY’KAIOIIYIO CPEAY U CIIOCOOBI
uHpopmanuen, €€ 03/I0pOBJICHHS OMOTEXHOJIIOTUYECKUMU METOAAMH;
HCMOJIb30BATh POCCUICKHI - yMmeeT paboTarh C HAyYHO-TEXHUYECKOW HHPOpMaIei
Y MEXIYHAPOJHBIN ONBIT B | MCIOJIB30BAaTh POCCUMCKUN U MEXIYHAPOIHBIN OIIBIT;
npodeccnoHanbHOM - BJaJieeT METOJAaMU MPOBEICHUS MPOLECCOB M MOJIEP>KaHUs
JesITeNbHOCTU 3a/laHHBIX TAPaMETPOB TEXHOJIOIMYECKOro Mpolecca.
2. MecTo JUCHUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMMbl

JuctmiuimHa «@D®OTOOUTEXHOJIOTHU» OTHOCHTCA K YUCIY NPO(EecCHOHAIBHBIX Y4YeOHBIX
JUCHMIUTMH 10 BbIOOpY 0OazoBoro mmkia (b1.2.3]1.7) ocHOBHOI 00pa3oBaTeNbHON MpPOrpamMMbl
OakanaBpuaTa.

«DOTOOUTEXHOJIOTHUS» B3aUMOCBSI3aHA JIOTHUECKH U  COJEPIKATEIbHO-METOJAUYECKH CO

CIIETYIOUIMMU AUCIUTUIMHAMU U TipakTHkaMu OOIT:
— o0mas OMoIOrust U MUKPOOUOJIOTHUS;
— OMOXUMHS;
— OCHOBBI OMOTEXHOJIOTUH;
— MPOLIECCHI U almapaThl OMOTEXHOJIOIMYECKUX IPOU3BO/ICTB;
— MPOMBINUIEHHAs! OMOTEXHOJIOTHS;
— SH3UMOJIOTHSL.

3. CTpyKTypa U cofep:KaHue TUCIUTLTHHBI



OO0111ast TPY0EMKOCTh AUCIUILUIMHBI COCTABIISACT 2 3a4eTHbIC eAnHuUIpb (72 yaca).

3.1 Bwuasl yue0Hoii padoThl H TPY10€eMKOCTh

(o ¢popmam oOyueHwMs)

3.1.1. Ounas popma oOydeHus

Ne N KoanyecTBo CemecTpbl
Buj yueOHoii paboThl
n/n 4acoB 8
1 | AyautopHble 3aHATHSA o4 %4
B ToMm uucne:
1.1 | Jlekiuu 36 36
1.2 | CemuHapcKue/IPAKTHYECKHIE 3aHATHUS 18 18
2 | CamocrosiTesqibHasi padoTa 18 18
B toM uucne:
2.1 | IlpopaboTKa JEKIIMOHHOTO MaTepraia 8 8
2.2 | IlogrotoBka K CeMHHapaM 10 10
3 | [IpomexyTouHas aTTecTalus
3adet/mud.3aver/3K3aMeH 3a4yer 3a4er
Hroro 72 72
3.2 TemaTuyecKHUil MJIAH U3y4YeHUs JUCIHIINHBI
(mo ¢popmam 0OyueHUs)
3.2.1. Ounas popma oOyueHus
TpynoeMKoCTb, 4ac
AyauTopHasi padoTa =
=
Ne Paznensi/Tembl I E % § s ;r:'; =
n/m M CHMILTHHBI & = é g E ) E S § = é
S 13871 ¢g7 | Eg | Z
O E = = S
1 Bsenenue 2
2 | Tema 1. ®oroTpodHbIe 1 XeMOTPO(pHBIE 6 4
MHKPOOPTaHH3MBbI
3 | Tema 2. OCHOBBI KyJIbTHBUPOBAHHS 6 4 2
(OTOCHHTE3UPYIOIIMX MUKPOOPraHU3MOB
4 | Tema 3. ®oTOOHOPEAKTOPBI. 4 4 2
5 | Tema 4. Ilone3npie MPOITYKTHI U3 2 2 2
MHKPOBOJOPOCIICH
6 | Tema 5. ®otoTpodHbIe 1 XeMOTpPO(hHBIE 2
MHKPOOPTaHH3MbI B TIPOM3BOJICTBE psijia




LIEHHBIX MPOAYKTOB AJIsI TUIIEBOM,
MEIMIIMHCKOH, He(DTSAHOW U Ta30BOM
MPOMBILUIEHHOCTEH, AJIS ITULIEBOACTBA U
JKUBOTHOBO/ICTBA.

7 | Tema 6. CymiecTByroIiye oIX0bI K OIEHKE 6 4 2
COCTOSIHUA BOAHBIX DKOCHUCTEM

8 Tema 7. ®PoTOOHOTEXHOIOI MU IS 4 2
MOJIyYCHUST BO30OHOBIIIEMBIX HCTOUHHKOB
SHEPTHH

9 | Tema 8. Ponb poToOHMOTEXHOIOTHH B 4 4 2
OXpaHe OKPY’KaroIIel cpebl OT

3arps3HCHU IMMOJIIIOTaHTaMU U IMOJTY4YCHUHN
OKOJIOTUYCCKH YMCTHIX NPOAYKTOB ITUTAHUA

Hroro | 72 36 18 18

3.3 Copep:kanue TUCUMILTUHBI

Brenenue. I[Ipenmer porobuorexHomorun, ee nenu u 3aaadu. Poiab GoTOOMOTEXHOJIOTHH B
3alUTe U 03/I0POBJIIEHUU OHOC(hEPBI.

Tema 1. ®oToTpodHbIe 1 XeMOTPOPHBIE MUKPOOPTaHU3MBI.

[uano6akrepun. [lypmypusie 6akrepuu. ["'amodbakrepun. Jpyrue 6akrepun.

I'moGanpHas ponb (HOTOCHMHTE3a B DHEPrETHUYECKUX TMOTOKAaX 3emin. DOTOCHHTETHYECKUI
MeTaboIM3M BOJIOPOa Y MUKPOBOAOPOCIEH.

Tema 2. OCHOBBI KyJbTUBUPOBAHUS (POTOCUHTEZUPYIOIINX MUKPOOPTAHU3MOB.

CriocoObl KyJbTUBUPOBAHUS: TEPUOAMYECKOE KYJIBTHBHPOBaHHE (M ero moaudukanun),
HEeTIPpEepBHIBHOE KYJBbTUBHPOBaHKE (XemMocTar, Typougocrar, pH-aykcocrar).

Tema 3. oToOUOpEaKTOPHI.

OcHOBHbBIE TUIIBI TJAOOPATOPHBIX M MPOMBIIUIEHHBIX (HOTOOHOPEAKTOPOB. XapaKTEPUCTHUKU
(hoTOOMOPEAKTOPOB U MPOIIECCOB KYJIBTHBUPOBAHMS (HOTOTPOGOB.

Tema 4. [Tone3Hbie TPOIYKTHI U3 MUKPOBOJAOPOCIIEH.

buonormueckn  aktuBHble  g00aBku.  Kaporunoumppl.  I'nmumepuH.  AcCTakcaHTHH.
[TonuHeHacklleHHbIE )KUPHBbIE KUCIOTHI. [IpuMepbl mporeccos.

Tema 5. ®oTtoTpodHbIe 1 XeMOTpO(hHBIE MUKPOOPTaHU3MbI B IIPOU3BOJCTBE PsiJia LEHHBIX
MPOAYKTOB I THUIIEBOH, MEIUIIMHCKOW, HEPTIHOH ¢ Ta30BOH IMPOMBIIIJICHHOCTEH, IS
MITUIEBO/ICTBA U )KUBOTHOBO/ICTBA.

Tema 6. CymiecTByIoIIMEe MOAXO0/IBI K OIEHKE COCTOSIHHS BOJIHBIX 9KOCHUCTEM.

buounaukanus B OILEHKE COCTOSHUS BOAHOM OHKOcHCTeMBbI. CBsi3b OHOJIOTHYECKOTO
pa3zHooOpa3us BOAOpOCiel ¢ TpPOPHOCTHIO BOJOEMA.

Tema 7. ®oTOOMOTEXHOIOTUU AJIsl TOTYUYEHUSI BO30OHOBIIIEMBIX HCTOUHUKOB dHEprunt (61o-
BOJOPOJIa, TaHOJIA, METaHa, HEPTH, TIIULIEPOTIA).

Tema 8. Ponp (oToOmoTeXHONOTMH B OXpaHE OKPYKAOLIEH cpeabl OT 3arps3HEHUS
MOJITIOTAaHTAMH U MOJIYYEHUHU YKOJIOTUYECKU YUCTHIX TPOAYKTOB TUTAHHUSL.

3.4 TemaTuka ceMMHAPCKUX/MIPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHIA
3.4.1. CemuHapckue/pakTUYECKUE 3aHATUS

1. KynbTuBupoBanue pOTOCHHTE3UPYIOUIUX MUKPOOPTAaHU3MOB.
2. Pacuer noka3zateneil paboTbl GOTOOHOPEAKTOPOB.




3. Pacuer npoueccoB noyry4yeHust MOJIE3HbIX MPOAYKTOB U3 MUKPOBOAOPOCIEN.

4. Onenka oOmiel 3arpsA3HEHHOCTH CTOYHBIX BOJ OPraHUYECKUMH COCIUHEHHUSIMHU I10
nokazarensim XIIK u BIIK. CanurapHo-6akTepuosiornyeckasi OlleHKa KauecTBa BOJBI.

5. Pabora ¢ HOpPMAaTUBHOW JOKyMEHTAIlMEW IO W3yYeHHIO TpeOOBaHUI K COCTaBy U
CBOMCTBaM BOJbl B BOJOEMax pa3HOM KaTeropuu B pe3ysbTaTe MOCTYIUIEHUS CTOYHBIX BOJI.
KomIuiekcHas oLeHKa 3K0JIOTMUECKOT0 COCTOSIHUS BOJHBIX OOBEKTOB.

6. Onpenenenne 3¢h(HeKTUBHOCTH pabOTHI Pa3IMYHBIX OMOPHIBTPOB ISl OUMCTKH BO3IyXa U
UX CpaBHEHUE.

7. Pabora ¢ HOpMAaTUBHOW JOKyMEHTAIMEH [0 M3y4EHHs MOpsaKa MPOBEACHUS TEXHUKO-
XUMHYECKOIO0 KOHTPOJII THUIMYHOTO OHMOTEXHOJOTMYECKOrO0 IIPOM3BOJACTBA IPU IOITYYEHHUH
KOPMOBOI OMOMacchl MUKPOOPTraHU3MOB IIPH IepepadOTKe HEKOTOPBIX BUJOB OTXO/I0B.

8. OueHka 9KOJIOro-3KOHOMUYECKOro JPdexra OT JMKBUIAIMU 3arpsA3HEHUs MpU
OouopeMenuanuy IMOYB, BO3ACUCTBUS TPOBOJUMBIX MEPONPUATUN Ha OKPY’KAIOLIyI0 Cpeny,
OCTAaTOYHOTO 3KOJOTMYECKOI0 pUCKa M (OPM XO3AHCTBEHHOr'O IOJIb30BAHMSI BOCCTAHOBJIEHHBIX
TEPPUTOPUIL.

9. OueHka MyTareHHOW aKTHBHOCTH TMOJUIFOTAHTOB MPU MCIOJIb30BAaHUM TECT-CHUCTEM.
Onenka mytareHHOro 3¢ (dexkTa BOAHBIX 3arpsi3HEHUH.

3.5 TemaTnka KypcoBbIX POEKTOB (KypCOBBIX padoT)
Her

4 YueOHo-MeTOAMYEeCKOe M HHPOPMALIMOHHOE 0O0ecTieyeHmne
4.1 HopmatuBHbie 1o0KyMeHTHI 1 'OCTbI

1. CanutapHo-IpoTUBOANMAEMHUONOTHYECKUe mpaBuia  «bezomacHocTs  paboThl €
pekoMOnHaHTHBIMU MosieKysamu JJHK». — M., 1989.

2. CanlluH 2.1.4.1074-01 IlutbeBas Boma. ['uruneHudeckue TpeOOBaHMS K KauyeCTBY BOJIbI
LEHTPATU30BaHHBIX CUCTEM MUTHEBOro BojocHabxeHus. Kontponb kauectBa. — M.: denepanbHblii
ueHTp ['occansnuanaazopa Munzapasa Poccun, 2002. — 103 c.

3. CanlluH 2.1.5.980-00. I'mruenwdeckue TpeOOBaHUS K OXpaHE MOBEPXHOCTHBIX BO/I.
CanlluH 2.2.1/2.1.1.1031-01. CanutapHO-3allIUTHBIE 30HBI W CAHUTApHAs KJIacCHU(PHUKAIUA
MPEANPUATHI, COOPYKEHUI U UHBIX O0BEKTOB.

4. CaulluH Ne 4630-88. CanutapHbie npaBuia U HOPMbI OXpaHbl MOBEPXHOCTHBIX BOJ OT
3arpsizHeHus. — M.: Munsapas Poccun, 1998.

5. T'OCT 17.0.0.04-90. Cucrema craHgapToB B 00JIACTH OXPaHbl MPUPOJBI U YIyUIICHUS
WCIIOJIB30BAHUS IPUPOJHBIX PECYPCOB. DKOJIOTMUECKUM MACOPT MPOMBIIUIEHHOTO MPEANPUSTHS.
OCHOBHBIE TOJIOKEHUSL.

6. TOCT P 17.0.0.06-2000. Dxonoruueckuii macnopt NpupoA0NoIb30BaTENs.

7. TOCT P 50587-93. Ilacmopt Oe3omacHocTu BemiecTBa (MaTtepuana). OCHOBHBIC
nonoxkenus. Madopmarus no obecrneyeHN0 3K00€30MacHOCTH TIPH MPOU3BOJICTBE, MPUMEHEHUH,
XpaHEHUH, TPAHCTIOPTUPOBAHUY, YTHIN3AIINH.



4.2  OcHoBHas quTEpaTypa

1. puxnagnas sxodnoTexHonorus : yueonoe nocodue : B 2 1. T.1 / A.E. Ky3unenos, H.b.
I'pagosa, C.B. JlymnukoB [u ap.]; 4-¢ m3a., anektpoH. — M. : Jlaboparopus 3nanumii, 2020. —
672 c. — (Yuebuuk mns Boicuier mkosbl). — ISBN: 978-5-00101-850-6. — TekcT : 31eKTPOHHBIH
/I Obpa3zoBarenbHas miatdopma Jlaus [caiit]. (mata oopamenus: 28.08.2023).

2. llpuknamHas skoouoTexHonorus : yaeonoe mocodue : B 2 1. T.2 / A.E. Ky3ueuos, H.b.
I'pamora, C.B. JlymnukoB [u ap.]; 4-e usn., anektpoH. — M. : JlaGoparopust 3nanwmii, 2020. —
492 ¢. — (Yuebuuk s Boicieit mkossl). — ISBN: 978-5-00101-851-3. — Tekcr : 3JeKTPOHHBIH
/I Obpa3zoBarenbHas miatdopma Jlaus [caiit]. (mata oopamenus: 28.08.2023).

43  JlonoJHUTe/LHAsS JUTepaTypa

1. Typosckuit . C. Ocagku ctounsix Boja. O6e3BokMBaHHE U o0e33apakuBaHue. — M.:
HeJlu npunt, 2008. — 376 c.

2. buprokos B. B. OcroBsl npombIitiieHHOH Onotexnomorun. — M.: KomocC, 2004. — 296 c.

3. INaxaenko E. II. Ocaiku CTOYHBIX BOJ W JAPYyTHE HETPATUIIMOHHBIC OpPraHHYECKUE
yaobpenus. — M.: BUHOM. JlaGopatopus 3nanuii, 2007. — 311 c.

4.4  JjaexTpoHHBIE 00pa3oBaTe/bHbIE PeCypchl
70p He pa3paboTaH

45 JluueH3HOHHOe M  CBOOOJHO  pacHpocTpaHsieMoe IPoOrpamMMHoOe
o0ecmeyenue
HET

4.6 CoBpemeHHble npodeccoHaTbHbIe 0a3bl JAHHBIX U UH(OPMAIHOHHbIE
CIIPaBOYHbIE CHCTEMBI
HET

5. MarepuajibHO-TeXHHYECKOe o0ecneyeHne

Jis peanu3anuu pabodeit mporpaMMbl UCIOIb3YOTCS:

Jleximonnas aymutopusi kadenpsl «Xumbuorex» AB5504. (115280, r. MockBa, yi.
ABTo3aBojckas, A. 16 ctp. 1 (xopmyc 5)), obopymoBaHHasi: CTOJIbI Y4eOHBIE CO CKaMbSMH,
ayJMTOpHAs J10CKa, MyJIbTUMEANNHHBIN KOMIUIEKC (IIEPEHOCHOM poeKTop, HOyTOYK). Pabouee mecto
IpernoiaBaTess: CTol, CTYIL.

AymuTopus Ui CEMUHApCKUX U MPAaKTUYEeCKUX 3aHATUH kadenpsl «Xumbuorex» AB5404a
(115280, r. MockBa, yi. ABro3aBojackas, A. 16 ctp. 1), oGopynoBaHHas: CTOJIBI yueOHbIE €O
CKaMbsIMH, ayJAUTOpHAasl J0CKa, MYJIbTUMEIUNHBIN KOMIUIEKC (TIEPEHOCHOM MPOEKTOpP, HOYTOYK).
Pabouee mecTo npenopaBatesns: CTOM, CTY.

JlaGoparopus kadenpsl «Xumbnorex» A54056 (115280, r. Mocksa, yi1. ABTO3aBOJCKas, .
16 crp. 1 (xopmyc 5)), obopynoBanHas: JlabopaTropHble CTOJIbI, BBITSDKHOM IKad, BECHI
npeunsnonnbie KERN, Beckl ananmutuueckue Vibra, marautasie Meranku, criekrpodoromerp [1BD-
5300, pH-meTp DKOHHMKC, XMMUYECKasi MOWKa, XUMHUYECKUE PEaKTHBBI, XUMUUECKas MOCY/Ia.



Jlabopatopus kadenpsr «Xumbuorex» AB5406a (115280, r. MockBa, yi1. ABTO3aBOACKas, 1.
16 ctp. 1 (5 xopmyc)), oOopynoBaHHAs: JIaDOpaTOpPHBIC CTOJIBI, OHMOPEAKTOp, YCTAaHOBKA
O6apomeMOpaHHOM  QuIbTpanuy, BaKyyMHBIH  CYIIMJIBHBIA  mIKad,  IIeHKep-MHKyOaTop
MUKPOOHOJIOTUYECKHA, (OTOOMOPEaKTOp, yCTAaHOBKA ISl KyJIbTHBUPOBaHUS (POTOTPO(OB.

Peanuzanust yueOHOI mporpamMMbl IOJDKHA 00€CTIeYMBATHCS JOCTYIIOM KaXKAOTO CTyJIEHTa K
MH(POPMAIMOHHBIM pecypcaM — Ou0nmnoTeyHoMy (DOHITy U CEeTEeBBIM pecypcaM MHTepHeT.

6. MeToanuyecKue peKOMeHIaAUNH

6.1. Meroanueckue peKOMeHIALMU AJsl TPeENoAaBaTe/si MO OPraHU3aANUMN
00y4eHus

OcHoBHas (opma U3yueHHUs U 3aKPEIUICHUS 3HAHUH M0 JaHHOW AUCIUIUIMHE — JICKIIMOHHAS
Y MPAKTUYECKas.

OcHOBY y4YeOHBIX B3aHATHH TIO IUCHUIUIMHE COCTABIISIIOT JIEKIMU. B Xome mexnui
MPEenoaBaTeNlb M3jaraeT U pa3bsACHIET OCHOBHBIC, HAHMOOJIEE CIIOKHBIC MOHSATHS TEMBI, a TaKXKe
CBSI3aHHBIE C HEW TEOPETUUECKUE U MPAKTUIECKUE TTPOOIEMBI, JaeT PEKOMEH IAIIUHU T10 TIOJITOTOBKE K
MPAKTUYECKOMY 3aHATHIO U yKa3aHUs HA CAMOCTOATEIBHYIO paboTy.

Ha nepBoM 3aHsATHH TI0 JaHHOUW YU4e€OHOU MUCIUTIIMHE HE0OX0IMMO 03HAKOMHTH CTYJICHTOB
C MOPSAJIKOM €€ U3Y4YEHHUs, PACKPBITh MECTO U POJIb JUCHUIUIMHBI B CUCTEME HAYK, €€ MPaKTUUYECKOE
3HAYEHHE, IOBECTH JI0 CTYJACHTOB TpeOoBaHUs Kadeapbl, OTBETUTh Ha BONPOCHL. Bo BcTynuTenbHOM
YaCcTH JICKIIMA 00OCHOBATb MECTO U POJIb MU3Yy4aeMO TEMbI B YU€OHOW NUCIMIUIMHE, PACKPBITH €€
MPAKTUYECKOE 3HAYCHHUE.

B xone NeKImoHHOro 3aHATHS MperojaBaTelb IOJKEH Ha3BaTh TEMY, y4eOHBIC BOIPOCHI,
03HAKOMHUTH CTYACHTOB C IEPEYHEM OCHOBHOM M JOINOJIHUTEIBHON JIUTEPATYPHI IO TEME 3aHATHS. B
OCHOBHOM YacTH JICKIIUU CIIEAYET PACKPBITh COJACP)KaHHE Y4eOHBIX BOMPOCOB, AKIICHTHPOBATH
BHUMaHUE CTYJCHTOB Ha OCHOBHBIX KaTETOPHSX, SBJICHUAX M MPOIECCaX, OCOOCHHOCTSIX HX
npoTekaHus. PacKpbIBaTh CYyIIHOCTh U COAEPKaHUE PA3JIMYHbBIX TOUEK 3PEHHS M HAYUHBIX MTOAX0I0B
K OOBSICHEHHUIO TEX WJIW HMHBIX SIBJICHUH M mporeccoB. CreayeT apryMEHTHPOBAaHO OOOCHOBATH
COOCTBEHHYIO TMO3UIIMI0O TIO CHOPHBIM TEOPETUYECKUM BompocaM. [IpuBoauTH mpUMEpHI.
[IpenogaBaTens OMKEH PYKOBOAMTH PAaOOTO CTYJEHTOB MO KOHCIEKTHPOBAHHIO JIEKIHOHHOTO
Marepuaia, IOJYEPKHUBATh HEOOXOJMMOCTbh OTPaKCHHS B KOHCIIEKTaX OCHOBHBIX ITOJIOKCHHMA
M3y4yaeMOMi TEMBI.

B 3akmounTenbHO# 4acTu JEeKIUKU He0O0X0uMo chOopMyIUPOBATh OOIIKE BHIBOABI MO TEME,
PACKpBIBAIOIIIHE COJICPKaHUE BCEX BOIIPOCOB, MOCTABJICHHBIX B JIEKIHH. OOBsIBUTH TUIAH OUYEPETHOTO
CEMMHAPCKOr0 3aHATHUA, aTh KPAaTKUE PEKOMEHJALMU II0 IOATOTOBKE CTYAEHTOB K CEMHHApYy.
Onpenenuts MECTO M BpeMsi KOHCYJIbTAllUU CTYAECHTaM, MOKEJIaBIIUM BBICTYIUTh HA CEMHUHApE C
JOKIagaMu U pedepaTtaMu 0 aKTyalTbHBIM BOIIPOCcaM 00CYKIa€MOM TEMBI.

Lenp mpakTUYecKHX 3aHATUN - OOECHEeUUTh KOHTPOJh YCBOCHHs y4eOHOro MmaTepuana
CTYJIEHTaMH, pacCIIUpeHHe U yriayOJeHHe 3HaHHM, MOJTY4YeHHbIX MMM Ha JIEKIUSIX U B XOJe
CaMOCTOSITENILHOM pabOTHI.

[Tocne kax10ro JEKIMOHHOIO U MPAKTUYECKOT0 3aHATHUS CAENIaTh COOTBETCTBYIOIIYIO 3alIUCh
B JKypHaJlaX y4yeTa MOCEHIaeMOCTH 3aHSITUN CTYACHTAaMH, BBISICHUTH y CTapOCT YYEOHBIX TPYIII
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MPUYMHBI OTCYTCTBHSl CTYAEHTOB Ha 3aHATHAX. [IpoBOIMUTH TIpyIIOBbIE W HWHAUBUYaIbHbIE
KOHCYJIbTallMi CTYJEHTOB [0 BOMNPOCAM, BO3ZHUKAKOUIMM Yy CTYAEHTOB B XOJ€ UX INOATOTOBKU K
TEKyIIeW M MPOMEXKYTOYHON aTTECTAlMU MO YYeOHOW IWCIMILTUHE, PEKOMEHJOBAaTh B IOMOIIb
ydeOHbIe U APYTHe MaTepUabl, a TAKXKE CIIPABOYHYIO JTUTEPATYPY.

6.2. MeTOZlI/l‘{eCKI/Ie YKazaHust AJast oﬁyqamumxcn 10 OCBOCHHUIO JUCHUITIIMHBI

Juctmmumaa «PoToOMOTEXHOIOTHSY MPEAYCMATPUBACT JICKIUU M MPAKTHYECKHE 3aHSATHS.
W3yyeHne IUCHUIUIMHBI 3aBEPLIAETCS 3a4€TOM. YCIEIIHOE W3Y4YeHHE JAUCHUIUIMHBI TpedyeT
MOCEILEHUS JIEKIINI, aKTUBHOM pabOThl Ha MPAKTUUECKUX 3aHATHUX, BBINOJIHEHNS YU€OHbBIX 3a/laHUI
IIPErnoiaBaTess, 03HAKOMJICHHsI ¢ OCHOBHOH U JIONOJIHUTENBHOM JTUTEPATypOH.

[Ipn moAroToBKe K JIEKIMOHHBIM 3aHSTHUSIM CTyJI€eHTaM HEOOXOAMMO Iepesl OuepeIHOM
JeKuuen HeoOXOAMMO IPOCMOTPETh MO KOHCHEKTY Marepuan npensiaymei sekuuu. Ilpu
3aTpyJIHEHUSX B BOCIPHUATHM MaTrepuaja cieqyeT oOpaTUTbCcs K OCHOBHBIM JIMTEPATYpPHBIM
uctoyHukaM. Ecnu pazoOpaTbes B Marepuane oOIsiTh HE yAaJdoCh, TO OOpaTUTeCh K JIEKTOpY (1O
rpaduKy ero KOHCYJbTaIMi) WM K MPENOoIaBaTeN0 Ha MPAKTUUECKUX 3aHATHSX.

[IpakTiyeckue 3aHATHS 3aBEPILAIOT U3yUeHHE Hanboiee BaXKHBIX TEM Y4eOHOM TUCIUIINHBL.
OHu cimy>KaT JUlsl 3aKperyieHUs] H3YyYeHHOro MaTepualla, pa3BUTHS YMEHUM U HaBBIKOB MOJTOTOBKHU
JIOKJIaZIOB, COOOIIEHUH, MPUOOpETEeHUsl ONbITa YCTHBIX IyOJUYHBIX BBICTYIUIEHUHM, BEICHUS
JUCKYCCHH, apIyMEHTALMH U 3alIUThl BbIJIBUT'AEMBIX MTOJIOXKEHHUH, HABBIKOB MPAKTUYECKOW pabOThI
B JlabopaTopuu OMOTEXHOJOIMM, a Takke M KOHTPOJs IpernojaBaresieM CTEeNeHU
MOJrOTOBJICHHOCTH CTYAEHTOB [0 N3y4aeMON AUCLUILINHE.

IIpy mnoaroroBke K NPaKTUUYECKOMY 3aHSATHUIO  CTYJICHTHl HMMEIOT  BO3MOXHOCTb
BOCIIOJIb30BATHCS KOHCYJITALUAMU NPETIOAABATENS.

IIpu moaroToBKE K MPAKTUYECKUM 3aHATHAM CTYJEHTaM HEOOXOMMO:

IIPUHOCUTH C COOOM pEKOMEHJOBAaHHYIO IpENojAaBaTesieM JUTepaTypy K KOHKPETHOMY
3aHATHIO;

JI0 OYEePEHOr0 MPAKTUYECKOT0 3aHATUSA 110 PEKOMEHI0BAaHHBIM JIMTEPATYPHBIM UCTOYHHKAM
IpopaboTaTh TEOPETUUYECKUI MaTepuall, COOTBETCTBYIOIIECH TEMbI 3aHSTHUS;

B HavaJle 3aHATUH 3a/1aTh [IPENOAaBaTEII0 BOIIPOCH! 10 MaTepHally, BbI3BABIIEMY 3aTPyAHEHUS
B €r0 MOHMMAaHUU U OCBOCHUM IIPU PELICHUH 3a/1a4, 33aJaHHBIX JUIsl CAMOCTOSATEIBHOIO PELICHMS;

B XOJIe CEMHHAapa JaBaTh KOHKPETHBIE, YETKHE OTBETHI IO CYLIECTBY BOIIPOCOB;

Ha 3aHATUU JIOBOJUTH KaXAyH 3ajJady J0 OKOHYATEIbHOI'O PELICHUs, JEeMOHCTPUPOBATbH
IIOHMMaHHUE MPOBEAECHHBIX PAcUEeTOB (aHAIM30B, CUTYalil), B Ccilydae 3aTpyIHEHHH oOpararbes K
IIPEIo1aBaTelIto.

CryneHTtaMm, IpOMYyCTUBLINM 3aHATUS (HE3aBUCUMO OT MPUYHUH), HE HMEIOIINE MTUCHbMEHHOTO
pelIeHns 3a/1a4 WK HE TIOJArOTOBUBIIMECS K JAHHOMY NIPAKTUYECKOMY 3aHATHIO, PEKOMEHIYETCS He
MI03XKE, YeM B 2-HEJENIBHBIN CPOK SBUTHCSI Ha KOHCYJIBTALMIO K MPENOJABATENI0 U OTYUTATHCA I10
TeMe, U3y4aeMoil Ha 3aHATUH.

CTyeHTbl, He OTYMTABIIMECS 110 KaXKI0M HETPOpabOTaHHON MMH Ha 3aHATHUAX TEME K Hayaly
3a4eTHOM CECCHM, YIYCKAIOT BO3MOXKHOCTh TOJYYMUTh IIOJIOKEHHbIEe Oamiasl 3a pabory B
COOTBETCTBYIOLEM CEMECTPE.
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7. MDoH] OLIEHOYHBIX CPEACTB
7.1.  MeToabl KOHTPOJISI M OLEHHBAHHUS PE3YJILTATOB 00y4YeHHSsI

Jlo natbl IpoBeAEHUS IPOMEKYTOUYHONW aTTECTALlMK CTYJIEHT JI0JIKEH BBIIOJIHUTH BCE pabOThI,
MpeAyCMOTPEHHBIE HACTOALIEH pabodeil mporpaMMoOn TUCIUTITUHBI.
[lepedenp 00s3aTENBHBIX paOOT, BHIIOIHAEMBIX B TEUEHHE CEMECTpa:
— YCTHBIH ompoc, codeceoBaHue;
— IpakThyeckas padora;

— pedepar.
7.2. kaga u KpUTepUM OLIEHUBAHUS Pe3yJIbTATOB 00y4eHHA

[TpomexxyTounasi arrectarus oOydaronmuxcs B popme 3a4éTta MPOBOJUTCS 10 pe3ybTaTam
BBITIOJIHEHUSI BCEX BUJOB Yy4eOHON paboThl, MPETyCMOTPEHHBIX YUEOHBIM IIJIAHOM IO JIaHHOM
AUCLIUITIIINHE (MO}Iy.TIIO), IIPU 3TOM YUHUTBIBAIOTCA PE3YJIbTAThI TCKYIIETO KOHTPOJIA YCIICBAEMOCTHU B
TeueHne ceMmectpa. OIEHKA CTETICHU JOCTHIKEHHUS OOYUYaAIOIIUMHUCS TUIAHHUPYEMBIX Ppe3yIbTaTOB
oOy4eHHs] MO JIUCHUIUTMHE (MOIYJI0) TPOBOAMTCS TMPENoaaBaTesieM, BEAYIIUM 3aHATHS TI0
JTUCHUILIMHE (MOIYJII0) METOJIOM 3KCHEepTHOM olleHKU. [1o uToram nmpomexyTouyHOM aTTecTaluu 1Mo
JTMCIUTUTAHE (MOJIYJTIO) BRICTABIISICTCS OIIEHKA «3aYTCHOY» WIIN «HE3a4TCHOY.

K mpoMexyTO4HOH aTTecTanuu JAOMYCKAIOTCS TOJBKO CTYICHTHI, BHITIOJIHUBIIHE BCE BUIBI
y4eOHOI paboThI, TPEAYyCMOTPEHHBIE pabodelt mporpaMMoi 1o AUCITUIUIMHE « DOTOOMOTEXHOOTHSI.

MIxaJnaa

Kputepun oneHuBaHus pe3yjJbLTAaTOB 00VYeHUS
OLlCHUBAHUSA purep 1 pesy y

Boinmonuensl Bce BHBI y4eOHOW pabOThI, HPEAYyCMOTPEHHBIE YUeOHBIM
wiaHoM. CTyIeHT IEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUHN, HABBIKOB
OpUBEICHHBIM B TaONMIIAX IOKa3aTesiel, ONepHpyeT NPUOOPETEHHBIMU
3auTeHo 3HAHUSIMH, YMEHUSAMU, HABBIKAMH, TPUMEHSET UX B CUTYaI[USIX TOBBIIIICHHON
cnoxHocTu. [Ipu 3TOM MOTryT OBITH JOMYIIEHB HE3HAYUTENbHbBIE OLINOKH,
HETOYHOCTH, 3aTPyJHEHHS MpPU aHAIMTUYECKHX ONepanusx, IepeHoce
3HAHMI U YMEHUU HA HOBbIE, HECTAHAAPTHBIC CUTYAIHH.

He BrimonHeH oquH uiamn 6ojee BUIOB y4eOHOU pabOThI, MPEAyCMOTPEHHBIX
yueOHbIM TuIaHOM. CTyIeHT JEeMOHCTPHPYET HEMOIHOEe COOTBETCTBUE
3HaHWM, YMEHUIl, HaBBIKOB MPUBEIECHHBIM B TaOMUIAX TOKa3aTelneH,
He 3auteno | momyckarooTcs 3HAUMTEIbHBIE OIMIMOKH, MPOSBISIETCS OTCYTCTBUE 3HAHHIA,
YMEHHI, HaBBIKOB [0 Ppsay T[OKa3aTreneidl, CTYAeHT HUCIbITHIBAET
3HAYUTENbHbIE 3aTPYAHEHUS IPU OTIEPUPOBAHUY 3HAHUSIMHU U YMEHUSIMU TIPU
UX MEPEHOCE HAa HOBBIE CUTYAIlUH.

7.3. OueHo4YHbIE CPeCTBA

7.3.1. Tekymmuii KOHTPOJIb

TeMbl 17151 yCTHBIX OIIPOCOB/cOOeceI0BAHUSA
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3anaun PoTOOMOTEXHOIOTHH.
Posib GMOTEXHOIOTUH B 3AIIUTE U 0310POBICHUH OHOC(HEPHI.
buoTrexHonornueckrue MeTo bl U CPEJICTBA 3aLIUTHI OKPYKAIOILEH CPEIbL.

4. Tlonstue O6uocdepsl, FKOCHCTEMBI, BaKHEHIINE OMOreOXUMUYECKHEe (YHKIUU KUBBIX
opranu3MoB. @yHKIIMOHUPOBAHUE FIKOCUCTEM, CAMOOUHUIIAIOIIAs CIIOCOOHOCTb.

5. XapakrepucTHKa XUMHUYECKMX BeLIeCTB-3arps3HuTencii. OTxoasl  (LIeJUIH0JI03HO-
OyMa)KHOW TPOMBINUIEHHOCTH, CEJIbCKOTO XO3SCTBA, MNepepadaThIBaromIeil MPOMBIIIICHHOCTH,
OUYHCTHBIX COOPYKEHUM).

6. MHcnonp3zyemble OMOTEXHOJOIHMYECKHE CIOCOOBI TEepepabOTKU WM 00€3BPEKUBAHUS
0TX0J10B. XapaKTepuCcTUKa OMOJIOTMYECKOTO 3arps3HEHNUS.

7. 3arps3HeHHE MPOMBIIUIEHHBIMM IITaMMaMH  MHMKPOOpPraHU3MOB. ['eHeTHuecku
MOAU(PUIIMPOBAHHBIE MUKPOOPTaHU3MBI.

8. Ilytu nepeHoca u TpaHcpopMalMK 3arpsA3HSAIONINX BEIECTB.

9. Murpauus 3arps3HSOLIMX BEIIECTB.

10. buoreHHsIil NEPEHOC 3arpsA3HAIONIMX BEIIECTB.

11. Abuotuueckas TpaHchopMamus 3arpsS3HEHUN B OKPYKaromIeH cpeie (OKUCITUTEIbHBIC
nporeccel, poToxumMuueckue u (HOToOKaTaIUTHUECKUE POIECChl TpaHCchopMaluy, MOTUMEpU3alIHs)

12. daxTopbl OKpYKAIOIIEH Cpeabl U OMOIOCTYITHOCTh KCEHOOMOTHKOB.

13. ®otoTpodHbIe U XeMOTPO(HBIE MUKPOOPTAHU3MBI.

14. CnocoObl KyJbTUBUPOBAHUS (DOTOCUHTE3UPYIOMIUX MUKPOOPTaHU3MOB.

15. OcHOBHBIE TUIIBI U IPUHIUIIBI PabOTHI (HOTOOHMOPEAKTOPOB.

16. Ilone3Hsle MPOIYKTHI U3 MUKPOBOAOPOCIEH U MPOLIECCHI UX MOJTyUEHHS.

17. Ucnonb3oBanue ¢GoTOTPOGHBIX U XEMOTPOPHBIX MUKPOOPTaHU3MOB B IPOU3BOCTBE
MPOAYKTOB I THUIIEBOM, MEIUIIMHCKOW, HEPTIHOW ¢ Ta30BOM MPOMBIIIJICHHOCTEH, IS
NTHUIEBOJCTBA U ’KUBOTHOBOJICTBA.

wNE

TeMbl U1 MOATOTOBKY K 3alIUTE MPAKTHYECKUX padoT

1. Meronbl KyIbTUBUPOBaHUS (POTOCUHTE3UPYIOIIMX MUKPOOPTaHHU3MOB.

2. Iloxa3zareneii paboTsl (HOTOOMOPEAKTOPOB.

3. [lapameTpsl Mpo1IeCcCOB MOTYUYEHHS MMOJIE3HBIX MPOIYKTOB U3 MUKPOBOIOPOCIEH.

4. Ilokazarenu OLIGHKHM OOLIEH 3arps3HEHHOCTH CTOYHBIX BOJ  OpPraHMYEeCKUMH
coenuaeHnsiMu — XIIK u BIIK. MeTtonbl u mokazaTenn CaHMTapHO-O0AKTEpUOTIOTHYECKAs OIECHKH
KauyecTBa BO/JIBI.

5. TpeOGoBaHHs K COCTaBy M CBOMCTBaM BOJIbI B BOJIOEMAaxX Pa3HOM KaTeropuu B Pe3yJibTaTe
MOCTYIUIEHHUS] CTOYHBIX BOJ. MeTOMKa KOMILIEKCHASI OILICHKH SKOJIOTMYECKOTO COCTOSIHHSI BOJHBIX
00BEKTOB.

6. Metoauku omnpenenenus 3h(HeKTUBHOCTH pabOThI Pa3IMUHBIX OMO(PMIBTPOB I OUUCTKU
BO3/lyXa U UX CpaBHEHUE.

7. Ilopsinox POBEJICHUS TEXHUKO-XUMHYECKOTO KOHTPOJIS TUITUYHOTO
OMOTEXHOJIOTMYECKOTO MPOU3BOACTBA IIPH MOTyUYEHUU KOPMOBOM OMOMACChl MUKPOOPTAaHU3MOB TIPH
nepepaboTke HEKOTOPBIX BUIOB OTXOJIOB.

8. MeToauKu OIIEHKH KOJIOT0-3KOHOMHYECKOT0 ¢ (deKTa OT JIMKBUAALMHU 3arpsi3HEHUS TTPU
OouopeMenuanuy TOYB, BO3ACUCTBHUS MPOBOJUMBIX MEPONPHUATUH Ha OKPYXKAIOUIyI0 Cpeay,
OCTaTOYHOTO JKOJOTHYECKOTO PHCKa M (OPM XO3SHUCTBEHHOTO IMOJIB30BAHUSI BOCCTAHOBIECHHBIX
TEPPUTOPUHL.

9. IlokazaTenu u WX KPUTEPHU TMPH OLIEHKE MYTAareHHON aKTUBHOCTH TOJUIIOTAHTOB MpPU
WCIOJIb30BAHUU TECT-CUCTEM, METOJMKH OMpEACTCHHs] TaKOoW aKTHMBHOCTH. MeETOAMKa OLEHKH
MyTareHHoro 3dexra BOIHBIX 3arps3HEHUH.

12



IIpuMmepHbIe TeMbI pedepaToB

1.
2.

OcobeHHOCTH HAKOIUICHHUS ¥ TpaHCc(opMaIuy 3arpsi3HEHUI pacTeHUSIMH U )KUBOTHBIX.
Metoabl OYMCTKHM M 00€3BPEKMBAHUS 3arpsi3HEHHBIX CpeJ C HCIOJIb30BAaHHEM

BOJIOPOCJIEN U PACTEHUN.

3. T'mobGampHast poib GOTOCHHTE3a B SHEPTETUICCKUX MTOTOKAX 3EMITH.

4. KynberuupoBanue (pOTOCHHTE3UPYIOMINX MUKpOOpraHn3mMoB. KpuBas pocTa, crocoOs
KYJbTUBUPOBAHHUS.

5. Twumnsl poTodropeakTopoB. Mx XapaKTEpUCTHKH U CBOWCTBA.

6. MukpoBoOpoCiM, OWOTEXHOJOTWYCCKHI  ToTeHIMan.  [Ipumepbl  TPOIECCOB

o0Opa3oBaHMsI MPOTYKTOB.

7.
8.
9.

10.
11.
12.
13.
14.

®dotorpodubie OakTepun U apxen. OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH.
MonekynsipHble CHCTEMBI HA OCHOBE XJIOPOILJIACTOB.

MonexynspHble CHCTEMBI HA OCHOBE OaKTEpUOPOI0IICHHA.

MouekysspHbIE CUCTEMBI HA OCHOBE PEAKIIMOHHBIX IIEHTPOB (POTOCHHTE3A.
I'mo6anbuas pons hoTOCHHTE3A.

DOTOCUHTETHUECKHUI METAO0IM3M BOJIOPOa Y MUKPOBOJAOPOCIIEH.

Brinenenune Bogopoia aHOKCUTEHHBIMU (POTOTPOGHBIMHU OAKTEPUSIMHU.

Brimenenne Bomopona nmaHoOakTtepusiMu. CBsS3b  BBIACTIEHUS BOAOpPOJIA |

a30T(dUKCcaIuu.

15.

Bonopocnu-uHAMKATOPHI B OIIEHKE KadyecTBa OKpy»Karouien cpenbl. OLieHKa COCTOSIHUSA

BOAHBIX 5KOCHUCTEM.

7.3.2. IIpomexyTouHasi aTTeCTalus

HpOMe)I(YTO‘{Haﬂ aTTcCTanusa o6yqafom1/1xc;1 1o AUCHUIIIINHE «DOTOOHMOTEXHOJIOT U

IIpOBOAUTCA B (bopMe 3a4€Ta Ha OCHOBAHHWH BBIIIOJTHCHHA CTYACHTOM BCEX BHUJI0B yqe6H0171 pa6OTH,

npeayCMOTPCHHBIX y‘le6HI)IM IIJIAHOM M 3alllMThI BCEX BUJAO0B TCKYIICTO KOHTPOJIA, YKa3aHHBIX B II.

7.1. narHOM pabouel mporpaMMbl TUCIUIIITUHBI.

Bonpocsl /151 NOATOTOBKHU K 3a4eTy

1.

Nouokwd

8.

[Ipeamer HoTOOMOTEXHOIOTHH, €€ LIEJIU U 3a]1a4H.
Poab hoTOOMOTEXHOIOTHH B 3aAIIMTE U 03I0POBICHUN OHOCHEPHI
dotoTpodHBIC 1 XeMOTPOPHBIE MUKPOOPTaHU3MBI.

. IlmanobGaxrepumu.
[TyprypHbie 6akTepun.

lanobakrepun.
DOTOCHHTETUYECKUI METa0O0IM3M BOJOPOJIa Y MUKPOBOJOPOCTIEH.
Hcnonp3oBaHue pacTymux KyJabTyp, UMMOOHWIN30BAHHBIX KIETOK, XEMOTPO(HBIX H

($oToTPOHBIX MUKPOOPTaHMU3MOB IS OUHMCTKHU CTOYHBIX BOJI OT TSDKEJBIX METAJIIOB.
9.  OcCHOBBI KyJIbTUBUPOBAHUS (POTOCHHTE3UPYIOUUX MUKPOOPTaHU3MOB.
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10. CrnocoObl KyJIbTUBUPOBAHHUS: IEPHOANYECKOE KYJITUBHPOBAHUE (M €r0 MOAU(DUKAIIHH),
HENpepbIBHOE KyJIbTHBHPOBAHUE (XeMOCTaT, Typougocrar, pH-aykcocrar).

11. OcHoBHBIE TUITBI TA0OPATOPHBIX M MPOMBIIIIEHHBIX (POTOOHOPEAKTOPOB.

12. Xapaxtepuctuku (HoTOOMOPEaKTOPOB U MPOILECCOB KYJIbTUBUPOBAHUS (HOTOTPO(OB.

13. TlomydeHue MONE3HBIX MPOAYKTOB M3 MHKPOBOIOPOCTEH. BHOMOrMYecKd aKTUBHBIC
T00aBKH.

14. TlomyudeHue MoJE3HBIX IPOAYKTOB U3 MUKpOBOIopocieil. KapoTuHoubl.

15. IlomyueHue noje3HbIX IPOAYKTOB U3 MUKpOBOOpociel. [ umepuHn.

16. TlomydeHue MOJE3HBIX TPOIYKTOB U3 MUKPOBOIOPOCTICH. ACTaKCaHTHH.

17. Tlomy4eHue MOJIE3HBIX MPOAYKTOB U3 MUKPOBOI0pociiei. [lomHeHachIIeHHbIE KUPHBIE
KHCJIOTHI.

18. Tlone3Hble MPOIYKTHI U3 APYTUX (DOTOCHHTE3NPYIOMIUX MUKPOOPTaHU3MOB.

19. Cnoco6HocTh (OTOTPOGHBIX MHKPOOPTAaHU3MOB K a30TPHUKCAITNN U (POTOOOPA30BAHUIO
BOJIOPO/A 3 CUET UCIIOIB30BAHMS COJTHEYHOW dHEPTHH.

20. Tuaporenaspl. ComnpsbkeHUE THIPOTeHa3 ¢ (OTOCHHTE30M Y MHKPOBOJIOPOCIIEH.
D} hexkTUBHOCTH MPOIEecca U €ro CKOPOCTH.

21. BwizeneHue BOAOPOIa AHOKCUTCHHBIMU (DOTOTPOMHBIME OaKTEPHSIMH.

22. ®epMeHTHI, yYacTBYIOIIME B BBIIEICHUH BOJOPOJA Yy AHOKCUTEHHBIX (OTOTPOQHBIX
OakTepuil: TUApOreHasa U HUTporeHasza. CBsi3b HUTPOTeHAa3 ¢ OOIUM METa0OIM3MOM OaKTepuil.
Cs3b ¢ poTocuHTE30M. BO3MOXKHOCTH MPAKTUYECKOTO UCIIOIB30BAHUS MTPOLIecca.

23. Brigenenne Bo1opo/ia IaHOOaKTEPHSIMHU.

24. CBs3p BBIJICJNICHHS BOAOPOAAa M a30T(UKCAIMK Y OJHOKJICTOYHBIX M (PHIIaMEHTHBIX
nuanobakrepuii. PPEeKTUBHOCTH MPOIECCa U €T0 CKOPOCTH.

25. ®OTOOMOTEXHOIOTHH IS TTIOTYYEHUS BO30OHOBIISEMBIX HCTOYHUKOB SHEPTUH.

26. Ponb  GoTOOMOTEXHOJIOTUM B OXpaHE OKpYXKaromleld Ccpeabl OT 3arpsS3HCHHs
MOJITIOTAHTAMH U MOJIYYEHUU YKOJIOTUYECKU YUCTBIX MTPOAYKTOB TUTAHHUSL.

27. CylecTBYOIINE MOAXO0/IbI K OLEHKE COCTOSIHUS BOJHBIX 9KOCHUCTEM.

28. buouHIuKanus B OLIEHKE COCTOSIHUSA BOAHON IKOCUCTEMBI.

29. CBs13b OMOJOTHYECKOTO pazHO0Opasusi BOJIOPOCEH ¢ TpO(HOCTHIO BOIOEMA.
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