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1. Heaun, 3a1aum 1 IJIaHUPYeMble Pe3yJbTAThl 00y4eHHs 10
AUCIHHUIINHE

K ocCHOBHBIM meqsiM OCBOEHHUS IUCHUIUIMHBI «DOTOOMOTEXHOIOIUA» CIEAYeT OTHECTH
dbopMupoBaHUE y CTYIEHTOB 3HaHMI 00 OCHOBAaxX HCCIIENOBaHUS U Pa3pabOTKH COBPEMEHHBIX
OMOTEXHOJOTHYECKUX METOJOB 3alUThl OKPYXaloUlell cpeibl U HaBBIKOB MPUMEHEHHS METO/I0B
OMOTEXHOJIOTMH JUIS 3aIUThHI OKPYKAIOLIEH Cpebl.

OCHOBHBIMH 3ajladyaMH Kypca sBIsieTCs (OPMHpPOBAHUE Yy CTYASHTOB 3HAaHUH O
€CTECTBEHHBIX OHMOJOIMYECKHX MpoIeccax, MPOUCXOIAIIMX BO BCEX MPUPOJHBIX SKOCHCTEMax M
OPUHIUIAX HMX HCIONB30BaHUSA B OHMOTEXHOJOTMYECKHMX METO/AAX, OCBOCHHE TEOPHUKO-
METOJOJIOTUYECKHX OCHOB M NPAKTUYECKUX HABBIKOB KYJIbTHBHPOBAHUS (DOTOCHHTE3HPYIOLINX
MHUKPOOPTraHU3MOB.

O6y‘l€HI/IC o JUCHUIIIMHEC «DOTOOMOTEXHOIOT U HallpaBJICHO Ha (bOpMI/IpOBaHI/Ie y

00y4aroInXCsl CIEAYIOIUX KOMITETECHIHI:

Kox v HanmenoBanue
KOMIIETEHIIN A

I/IHI[I/IKaT()pr JOCTHKCHUA KOMIICTCHIIUHN

OIIK-2. Crioco0€eH 1 roToB
HCIIOJIb30BaTh OCHOBHBIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLHUIIINH B
podeCCHOHATBHON
JACATCIIbHOCTH, HpI/IMCHFITI)
METOAbI MATCMATHUYCCKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS,
TEOPETUYECKOTO U
BKCI'IepI/IMeHTaJ'IBHOFO
HCCIIEIOBAHUS

- 3HACT OCHOBHBIC 3aKOHBI CCTCCTBCHHOHAYYHBIX JUCIUIIIINH,

- YMECT HCIOJB30BATb MCETOJAbl MATEMATHUYCCKOI'O0 aHallu3da U
MOJACIIMPOBAHUA,

- BJIaJACCT MCTOAaMU TCOPCTUUYCCKOIO M ISKCICPUMCHTAJIIBLHOI'O
HCCIICOOBaHUA

I1IK-6. Crnocoben paborathb
C HAYYHO-TEXHUYECKOM
uH(popMaLuen,
HCITOJIB30BaTh POCCUMCKUI
Y MEXTyHApOJIHBIHM ONIBIT B
npodecCHOHAIbHON

ACATCIIBHOCTH

- 3HaeT OWOTEXHOJIOTHYECKHE  CHOCOOBl  OTPaHUYEHUs
AQHTPOIOTEHHOTO BO3JICHCTBHUS Ha OKPYKAIOLIYIO0 CPEAY U CIIOCOOBI
€€ 03/I0pOBJICHUS OMOTEXHOJIOTHYECKUMH METO/IaMU;

- yMmeeT paboTathb C HAYYHO-TEXHUYECKOW HHpOpMaIeit
HCIIOJIB30BaTh POCCUMCKUN U MEXKIYHAPOIHBIN OIIBIT;

- BIIQJICET METOJAaMHU IPOBEJIEHHUs IPOLIECCOB U MOIAEPIKAHMS

3aaHHbIX MMTapaMETPOB TCXHOJIOTMYCCKOT'O IIpoLecca.

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl




Juctnumumaa «DOTOOMTEXHONIOTHS» OTHOCHTCS K YUCIY NPO(ECCHOHAIBHBIX Y4eOHBIX
JUCIUIUIMH 10 BBIOOPY OazoBoro mwukina (b1.2.3/1.7) ocHOBHOW 00pa3oBaTeNbHON MPOrPaMMBI
OakanaBpuara.
«DOTOOUTEXHOJIOTUS» B3aUMOCBSI3aHA JIOTHYECKH U COJEPIKATEIHHO-METOJUYECCKH CO

CIEAYIOUMMH AUCHUIUIMHAMU U nipakTukamu OOIL:

— 00mast 6MoJIOrust ¥ MUKPOOHOJIOTHS;

— OMOXHUMUS;
— OCHOBBI OHOTEXHOJIOTHH;

— MPOLIECCHI U anmnapaThl OMOTEXHOIOTMYECKUX MPOU3BO/ICTB;

— NPOMBIIIJICHHAA 6I/IOTCXHOHOFI/ISI;
— OH3HUMOJIOI'HA.

3. CTpyKTypa U cojep:KaHue TUCUUIIIHHBI

OO011ast TPYI0eMKOCTb JAUCIUIUTMHBI COCTABIISET 2 3a4eTHBIC eNUHMIIBI (72 Yaca).

3.1 Bwuasl yueOHO# padoThl M TPY10EMKOCTh

(o gpopmam oOydeHus)

3.1.1. Ounas dopma oOyueHUs

Ne . KouunuecTBO CeMecTpbl
Bup y4eOHoii padoThI
n/n 4acoB 8
1 | AyautopHble 3aHATHSA 54 54
B ToMm uucne:
1.1 | JIexuuu 36 36
1.2 | CemuHapckue/IpakKTHYECKHE 3aHATHUS 18 18
2 | CamocrosiTesibHasi padoTa 18 18
B Tom uuce:
2.1 | IlpopabGoTKa JEKIIMOHHOTO MaTepHuasa 8 8
2.2 | IloaroroBka Kk ceMuHapam 10 10
3 | IlpomexyTouHasi aTTecTamus
3adet/nud.3auer/7K3aMeH 3ayer 3auer
Hroro 72 72
3.2 TemaTuyecKuil MJIAH U3yYeHH s JUCHUIINHBI
(mo popmam oOyueHus)
3.2.1. OuHas ¢popma oOyueHUs
Ne Pasgensl/TeMbl Tpynoemicocts, Hac
n/n JUCIITITHHEL 25 AyauTopHasi padora O = 8
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1 | Beenenue 2
2 | Tema 1. dororpodHbIC 1 XeMOTPOPHBIC 6 4
MHUKPOOPTaHU3MBI
3 | Tema 2. OcHOBBI KYJTbTUBUPOBAHUS 6 4 2
(hOTOCHHTE3UPYIONIMX MUKPOOPTaHU3MOB
4 | Tema 3. ®DoTOOHOPEAKTOPHI. 4 4 2
5 | Tema 4. [lone3Hbie MPOAYKTHI U3 2 2 2
MHKPOBOAOpOCIEH
6 | Tema 5. dororpodHbIC 1 XeMOTPO(HBIC 2 2
MUKPOOPTaHU3MBI B TPOU3BOJICTBE psila
IEHHBIX TPOYKTOB TS MHIICBOH,
MEIUIIMHCKOH, He(DTSIHOW U Ta30BOM
MPOMBIIIITICHHOCTEH, JIJIsl ITUIIEBOJCTBA U
’KMBOTHOBO/ICTBA.
7 Tema 6. CymiecTBYIONINE MOIX0bI K OLIEHKE 6 4 2
COCTOSTHUSI BOJHBIX 9KOCHCTEM
8 | Tema 7. ®OTOOMOTEXHOIOTHA AJIS 4 2
MOJTYYCHHUST BO30OHOBIISICMBIX HCTOUHHKOB
SHEPTUH
9 | Tema 8. Posb hoTOOHOTEXHOIOTHH B 4 4 2
OXpaHe OKPYKAIoIIeH cpelibl OT
3arpsi3HEHUS TOJUTIOTAHTAMHE U TIOJTyYSHHN
HKOJIOTHYECKH YUCTBIX MPOJTYKTOB TTHTAHUS
Hroro | 72 36 18 18

3.3 Coaep:xanue IUCHUILTHHBI

Brenenue. IIpenmer dhoToOMOTEXHOMOTHH, €€ 1IeNU U 3a1a4u. Poiab poToOMOTEXHOIOTHH B
3alUTe U 03JOPOBICHUU OHOChEPHI.

Tema 1. ®otoTpodHbBIE U XEMOTPO(PHBIE MUKPOOPTaHU3MBI.

[Muano6axrepuun. [lypnypusie 6akrepun. ['anobakrepun. pyrue 6akrepun.

I'mobGanbHas ponb (QOTOCHHTE3a B SHEPreTUUYECKUX MOTOKax 3eMiu. POTOCMHTETHUYECKU
MeTab0JIM3M BOJOPOia Y MUKPOBOAOPOCIIEH.

Tema 2. OCHOBBI KYJIbTUBUPOBaHUS (POTOCUHTEZUPYIOLIUX MUKPOOPTaHU3MOB.

CriocoObl KyJIbTHBUPOBAHUSA: NEPUOJUYECKOE KYIbTHBUPOBAHUE (M €ro MOJU(HKAINMN),
HEeNpepbIBHOE KYJIbTUBUPOBaHUE (XeMocTaT, Typouaoctar, pH-aykcocrar).

Tema 3. ®oTOOHOpPEAKTOPHI.

OcHOBHbIE TUIIBI JTAOOPATOPHBIX M MPOMBILIUIEHHBIX (POTOOMOpPEAaKTOPOB. XapaKTEpUCTUKU
($oToOHMOpeakTOpPOB U MPOLECCOB KYITUBUPOBAHUS (GOTOTPODOB.

Tema 4. [Tone3Hble MPOTYKTHI U3 MUKPOBOIOPOCIIEH.

buonormueckn  aktuBHble  jg00aBku.  KaporuHomapl.  ['nunepuH.  AcTakcaHTHH.
[TonmmHeHachIeHHBIE )KUPHBIE KUCTOTHI. [IpuMepsl mporieccos.




Tema 5. @otoTpodHbIe 1 XeMOTPODHBIE MUKPOOPTAHU3MbI B MPOU3BOJICTBE Psijia IICHHBIX
OPOAYKTOB JUIS TMIIEBOM, MEIUIMHCKOH, HEe(TAHOW M Ta30BOM NPOMBIIIJICHHOCTEH, IS
NTULEBOJCTBA U ’KUBOTHOBOJICTBA.

Tema 6. CymecTByromue noIX0/1pl K OLEHKE COCTOSIHUS BOJHBIX 3KOCHCTEM.

buounaukanuss B OIEHKE COCTOSHUS BOAHOM SKocucTeMbl. CBsi3b OHOJIOTHYECKOTO
pasHoo0pa3us BOAOPOCIei ¢ TpPOPHOCTHIO BOJOEMA.

Tema 7. ®oTOOMOTEXHOIOTUU AJISl TOTYyYEHHUSI BO30OHOBIISIEMBIX HCTOYHUKOB YHEPruu (Ouo-
BOJIOPO/1a, STAHOJIA, METaHa, He(TH, TIIUIEPOIIa).

Tema 8. Ponb GoTOOMOTEXHOJIOTMHM B OXpaHE OKPYXKAIOMICH Cpeabl OT 3arpsA3HEHUs
HOJUTIOTAHTAMMU U NIOJyYEHUH 3KOJOTUYECKH YUCTBIX POJYKTOB MUTAHUS.

34 TemaTnka ceMHHAPCKUX/MPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHIA
3.4.1. CemuHapcKue/mpakTHIECKHUE 3aHATHS

1. KynpTuBHpOBaHUE (POTOCHHTEIUPYIOIIUX MUKPOOPTAHU3MOB.

2. Pacder nmokazateneit paboTsl (HOTOOMOPEAKTOPOB.

3. Pacuer mporeccoB MOIy4eHus MOJIE3HBIX TPOJAYKTOB U3 MUKPOBOIOPOCIIEH.

4. Onenka oOmiel 3arps3HEHHOCTH CTOYHBIX BOJ OPraHUYECKMMHU COCIMHEHHUSMU I10
nokazaresnsim XIIK u BIIK. CanutapHo-0akTepuonornyeckas OLEeHKa KauecTBa BOJIbI.

5. PaGota ¢ HOpMAaTHBHOM MJOKyMEHTAalMed IO H3y4eHUIO0 TpeOOBaHMN K COCTaBy M
CBOICTBaM BOJbl B BOJOEMax pa3HOM KaTeropud B pe3yJIbTaTe€ IOCTYIUIEHUS CTOYHBIX BOJI.
KommiiekcHast o1ieHKa 3KO0JIOTHYECKOT0 COCTOSIHUSI BOJAHBIX OOBEKTOB.

6. Onpenenenne 3¢ppekTUBHOCTH pabOTHI pa3IMYHBIX OMOMUIBTPOB ISl OYUCTKH BO3AyXa U
UX CpPaBHEHHE.

7. Pabora ¢ HOpMAaTUBHOW JAOKyMEHTAllMEW MO0 M3Y4YEHMs MOpsiKa MPOBEAECHUS TEXHUKO-
XMMHUYECKOI'O0 KOHTPOJII THUIIMYHOTO OMOTEXHOJOIMYECKOrOo IPOMU3BOJACTBA MPHU IOJYyYECHUU
KOPMOBOH OMOMAacChl MUKPOOPTaHU3MOB TIPH IEepepadOTKe HEKOTOPHIX BUIOB OTXO/IOB.

8. OmeHka 3KOJIOro-3KOHOMHYECKOro 3ddexkra oT JUKBUAALMU 3arpsA3HEHUs IpU
Ouopemenuanuyu IOYB, BO3ACUCTBUS IPOBOJUMBIX MEPONPUATUN HA OKPYKAIOLIYI0 Cpeay,
OCTaTOYHOT'O JKOJIOTMYECKOr0 pUCKa M (OPM XO3SHUCTBEHHOrO MOJIb30BAHUS BOCCTAHOBJIEHHBIX
TEPPUTOPHHL.

9. OneHka MyTareHHOW AaKTHUBHOCTH MOJUIIOTAHTOB IIPU MCIIOJIB30BAaHUU TECT-CHCTEM.
Onenka MmytrareHHOTro 3¢(eKTa BOAHBIX 3arpsi3HEHUH.

3.5 TemaTuka KypcoBbIX IPOEKTOB (KYPCOBBIX PatoT)
Her
4 Y4eOHO-MeTOAMYECKOE U MHPOPMAIIMOHHOE O0ecieYeHne

41 HopmatuBHble J0kKyMeHTHI 1 'OCThI

1. CanurtapHo-ipoTUBOdIUAEMHOIOTHUECKHe  TpaBwia  «be3omacHocTh  paboTel ¢
pexoMOnHaHTHBIMU Mosiekynamu JJHK». — M., 1989.



2. CanlluH 2.1.4.1074-01 IIutbeBas Boma. ['urueHnveckne TpeOOBaHUS K Ka4eCTBY BOJIBI
[EHTPATN30BaHHBIX CUCTEM MUTHhEBOTO BogocHaOkeHusi. KonTponb kadectBa. — M.: @enepanbHbIi
ueHTp I'occananuanaazopa Munsapasa Poccun, 2002. — 103 c.

3. CanlluH 2.1.5.980-00. I'mruenuueckue TpeOOBaHUS K OXpaHE IMMOBEPXHOCTHBIX BOJI.
CanlluH 2.2.1/2.1.1.1031-01. CanurapHO-3alIUTHBIE 30HBl M CAaHUTApHAs Kiaccuukanus
MPEIPUATHI, COOPYKEHHUIN U UHBIX OOBEKTOB.

4, CanlluH Ne 4630-88. CanurtapHbie IIpaBuIa 1 HOPMBI OXpaHbl MTOBEPXHOCTHBIX BOJ OT
3arpssHenus. — M.: Munzapas Poccun, 1998.

5. T'OCT 17.0.0.04-90. Cuctema cTaHIapTOB B 00JACTH OXPaHbl MPHUPOABI M YIIYUIICHHUS
MCIIOJI30BAHUS TIPUPOIHBIX PECYPCOB. DKOJOTUUECKHUM MACIOPT MPOMBIIUIEHHOTO MPEANPUSTHS.
OCHOBHBIE TIOJIOKEHHUS.

6. TOCT P 17.0.0.06—2000. Dxonoruueckuii macmopT MPUPOIOIOIE30BATEIS.

7. TOCT P 50587-93. Ilacmoptr ©Oe3omacHocTu BemecTBa (Martepuana). OCHOBHBIC
nosioxkeHus. Mudopmanus no odecrneyeHno 3K00e30MacHOCTH NP MIPOU3BOJICTBE, IPUMEHEHHH,
XpaHEHUH, TPAHCIOPTUPOBAHUH, YTUIIU3ALIUH.

4.2  OcHoBHasi IuTEpaTypa

1. IMpuxnaguas sxoOuotTexHomorus : yuebnoe nmocodue : B 2 1. T.1 / A.E. Ky3nernos, H.b.
I'panoBa, C.B. JlymuukoB [u ap.] ; 4-e uzn., sanekrpon. — M. : JlaGoparopus 3nanuii, 2020. —
672 c. — (Yuebuuk s Boiciei mkossr). — ISBN: 978-5-00101-850-6. — TekcT : 3/1eKTPOHHBII
// Obpa3zoBarenbHas iathopma Jlans [caiit]. (mata oopamenus: 28.08.2023).

2. Ilpuxnannas sxobuoTexHonorus : yuebnoe nocoodue : B 2 1. T.2 / A.E. Kysnenos, H.b.
I'panosa, C.B. JlymnukoB [u np.] ; 4-e usn., sanexktpod. — M. : Jlabopatopust 3nanwmii, 2020. —
492 ¢. — (Yuebuuk mist Boiciieid mkosbl). — ISBN: 978-5-00101-851-3. — TeKcT : 31€KTPOHHBIIMA
/I Obpa3zoBarenbHas iathopma Jlans [caiit]. (mata oopamenus: 28.08.2023).

43  JlonoJIHUTEeJbHAS JUTEpPaTypa

1. Typosckuit . C. Ocagku crounbsix Boja. O6e3BokHMBaHME U oOe33apaxkuBaHue. — M.:
JeJIn npunr, 2008. — 376 c.

2. buproxos B. B. OcHoBBI ipoMbIieHHOM OnoTexHomorun. — M.: KonocC, 2004. — 296 c.

3. TTaxnenko E. II. Ocamku CTOYHBIX BOA W JpYyrue HETPAJAUIMNOHHBIC OPTraHHMYECKHUE
ynoopenus. — M.: BUHOM. JIa6oparopus 3nanwmii, 2007. — 311 c.

4.4  DaexkTpoHHBbIE 00pa3oBaTe/IbHbIE PeCypPChl
HET

45 JlulneH3MOHHOE M  CBODOOJHO  pacmpocTpaHsieMoe MPOrpaMMHOe
odecreyeHue
HECT

46  CoBpemenHble npodeccuoHaTIbLHbIE 0a3bl JAHHBIX U UHPOPMAIMOHHBIE

CIIpaBOYHbLIC CUCTECMbI
HET



5. MartepuajabHO-TeXHUUYECKOE o0ecreueHue

Jnst peannzanuu pabodeil IporpaMMBbl UCTIONIB3YIOTCS:

Jlekunonnas aynutopus Kadeapsl «Xumbmorex» ABS5504. (115280, r. Mocksa, yi.
ABtozaBozckas, A. 16 ctp. 1 (xopmyc 5)), oOopynoBaHHasi: CTOJIbI Y4€OHBIE CO CKaMbSIMHU,
ayJIUTOpHAs T0CKa, MyJIbTUMEIUHHBIA KOMIUIEKC (MIEPEHOCHOM POeKTOp, HOYyTOYK). Pabouee mecto
npernojaBaTess: CToJ, CTYIL.

AyauTopus JUisi CEeMUHAPCKUX M MPAKTHYECKUX 3aHATUN Kadeapbl «Xumbuorex» AB5404a
(115280, r. MockBa, yi. ABro3aBojckas, a. 16 crp. 1), o0OpyaoBaHHas: CTOJBI yd4eOHBIE CO
CKaMbsSIMH, ayAMTOPHAs JOCKa, MYJbTUMEIUIHBIA KOMILIEKC (NMEPEHOCHOU MPOEKTOp, HOYTOYK).
Pabouee mecto npemnopasarens: cToml, CTyJ.

Jlaboparopus kadeapsl «Xumbuorex» AB54056 (115280, r. MockBa, yi. ABTO3aBOACKas, 1.
16 ctp. 1 (kopmyc 5)), obopymoBanHasi: JlaGopaTOpHBIC CTONBI, BBITSKHOW IKad, BECHI
nperusnonnbie KERN, Becwl ananutndeckue Vibra, MarHuTHbIC MEIIajiky, ciekrpodoromerp [1BD-
5300, pH-meTp DKOHUKC, XUMHUYECKAsi MOWKA, XUMHUYECKUE PEAKTUBbI, XUMHUYECKas OCY/Ia.

Jlaboparopus xadenpsl «Xumbuorex» AB5406a (115280, r. MockBa, yin. ABT03aBojACKas, 1.
16 ctp. 1 (5 xopmyc)), obOopydoBaHHas: IJlabopaTOpHBIE CTOJIbI, OMOPEaKTOp, YCTAaHOBKA
OapomemOpaHHOW  (QUIBTpalMM, BaKyyMHBIH  CYIIMJIbHBIA  mKad, 1meiikep-uHKyOaTOp
MUKpPOOHOJIOTHYECKUH, POTOOMOPEAKTOP, YCTAaHOBKA ISl KYyJIbTUBUPOBaHUSA (HOTOTPO(dOB.

Peanuzanus yueOHON mporpaMmbl JOJKHA 00€CIIEUUBATHCS AOCTYIIOM Ka)KAOro CTyJIEHTa K
uH(OPMAIMOHHBIM pecypcaM — OubIMoTeuHOMY (DOHTY M CETEBBIM pecypcam MHTepHeT.

6. MeTOIlI/I‘leCKI/Ie PEKOMEHIANUNA

6.1. Meroanyeckue PpeKOMEHIAUMH I MPeENoaaBaTesisi M0 OPraHU3alMNU
00y4eHus1

OcHoBHas (opMa U3yueHHs U 3aKpeIIeHHUs 3HaHUH 110 JaHHOM AMCLUIUIMHE — JIEKLIIMOHHAS
Y TIPaKTHYECKasl.

OcHOBY y4eOHBIX 3aHATHH 1O JUCHMIUIMHE COCTaBISAIOT JeKUuu. B xoxe nexuumit
IpernoJiaBaTesb M3JIaraeT U pa3bsACHAET OCHOBHBbIC, HauOOJIee CIOXKHBIE MOHSATHUS TEMbI, @ TAKKe
CBsI3aHHbIE C HEHl TEOPETUUECKHE U MPAKTUYECKUE MPOOIEMBI, 1a€T PEKOMEHAAIINH T10 ITOATOTOBKE K
MPAKTUYECKOMY 3aHITHIO M YKa3aHUS Ha CAMOCTOSITENIbHYIO paboTy.

Ha nepBoM 3aHaTHM 110 JaHHOW y4eOHON AUCHMITIMHE HEOOXO0AUMO O3HAKOMUTD CTYJEHTOB
C MOPSAJIKOM €€ U3YyUEHUsl, PACKPBITh MECTO U POJIb JUCIUIUIMHBI B CUCTEME HayK, €€ IPAKTHUECKOoe
3Ha4YeHHUE, I0BECTH JI0 CTYJIEHTOB TpeOOBaHUs KadeIpbl, OTBETUTh Ha BOIPOCHl. Bo BeTynuTensHoOM
YacTH JIEKIIUM 000CHOBAaTh MECTO U POJIb U3y4aeMoil TeMbl B y4eOHOM TUCLMIUIMHE, PACKPBITH €€
IIPAKTUYECKOE 3HAYCHHUE.

B Xxoze JEeKIMOHHOrO 3aHATHS NpernojaBaTeib JA0DKEH Ha3BaTh TeMy, yueOHbIe BOIPOCHI,
03HAKOMUTbH CTY/IEHTOB C IIEPEYHEM OCHOBHOM U JJOTIOHUTEIBHON JIUTEPATYpPhI IO TeMe 3aHATHd. B
OCHOBHOI 4YacTW JIEKIUU CJIEIYeT PacKpbITh COAEpkKaHHE Y4eOHBIX BOIIPOCOB, aKIEHTHPOBATH
BHUMaHUE CTYJEHTOB Ha OCHOBHBIX KAaTEropHsX, SBIECHUSAX M TPOIECCaxX, OCOOCHHOCTSIX HX
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poTeKaHus. PacKpbIBaTh CYITHOCTh M COACPKAHHUE PA3IMUHBIX TOYEK 3PEHUSI U HAYYHBIX MOJX00B
K OOBSICHEHWIO TE€X WJIM WHBIX SIBICHUW W TporeccoB. Cienyer apryMeHTHPOBAaHO OOOCHOBATh
COOCTBEHHYIO TMO3UIMIO II0 CIOPHBIM TEOPETHYECKUM BompocaM. I[IpuBoauTH mNpUMEpHI.
[IpenonaBarenb AOMKEH PYKOBOJAUTH PabOTOM CTYAEHTOB MO KOHCIEKTUPOBAHMIO JIEKIIMOHHOTO
MaTepuana, MOAYEePKUBATh HEOOXOIUMOCTh OTPaXEHHS B KOHCIEKTAaX OCHOBHBIX ITOJIOKEHUI
M3y4aeMoOU TEMBI.

B 3akimounTenbHO 4acTu JeKUMU Heo0X0uMOo cOopMyIUPOBATH 00IME BHIBOJBI IO TEME,
pacKpbIBaIOIIUE COIEPIKAHHUE BCEX BOMPOCOB, TOCTABJICHHBIX B JIeKIUU. OOBSBUTH IJIaH OYEPEIHOTO
CEMHUHApPCKOI0 3aHATHUA, JaTh KpaTKue PEKOMEHJAlMU MO MOATOTOBKE CTYJEHTOB K CEMHUHapy.
Ornpenenutb MECTO U BpeMsi KOHCYJIbTAIIUU CTYJICHTaM, MOXEIaBIIUM BBICTYIUTh HA CEMUHApE C
JOKJIaiaMu B pedepaTaMi MO aKTYaIbHBIM BOIPOCAM 00CYK1aeMOM TEMBI.

[lenp mpakTUYECKWX 3aHATHH - O00ECIEYUTh KOHTPOJh YCBOCHHS YYeOHOrO Marepuaa
CTyJIGHTaMM, pacCUIMpPeHUE W YriayOJieHWe 3HAHUM, MOJYYCHHBIX MMM Ha JIEKIUSAX M B XOJ€
CaMOCTOSITENIbHOM pabOThI.

[Tocne kaxxa0ro JEKIIMOHHOTO U MPAKTUYECKOTO 3aHATHUS CIIENaTh COOTBETCTBYIOIIYIO 3aMHCh
B JKypHajax ydeTa IMOCEHIAeMOCTH 3aHATUU CTyJIEHTaMH, BBISICHUTH y CTApOCT Y4E€OHBIX TPYII
INPUYUHBL OTCYTCTBHSI CTYIEHTOB Ha 3aHATUAX. [IpOBOOUTH TpYNNOBBIE W WHIMBUAYAJIbHbBIE
KOHCYJIbTAIIMM CTYJICHTOB IO BOIPOCAaM, BO3HHUKAIOIIMM Y CTYACHTOB B XOJ€ MX MOJTOTOBKH K
TEKyIIeW W MPOMEKYTOYHOM aTTecTallmd MO Y4eOHOH TUCIMILIMHE, PEKOMEHJOBATh B IOMOIIb
y4eOHbIE U IPYTUE MATEPUATIBI, & TAKXKE CIIPABOUYHYIO JIUTEPATYpPy.

6.2. MeToauyecKkue YKa3aHUsA sl 00yYAOIIUXCS MO0 OCBOEHUIO JUCIIHIIINHBI

Juctunnuna «PoToOHOTEXHOJIOTHSY MPEelyCMaTPpUBACT JIGKIIMH U MPAKTHYECKUE 3aHSITHSL.
W3ydyeHrne IUCHUIUIMHBI 3aBEPIIACTCS 3a4€TOM. YCIEUIHOE HW3YYeHHE TUCHUILUIMHBI TpeOyeT
MOCEIIEHUS JIEKIUN, aKTUBHOM PabOTHI HA MPAKTHUECKUX 3aHATHX, BBIOJIHEHUS yUYeOHBIX 3aJaHUI
npernoaaBaress, O3HAKOMJIEHUS! C OCHOBHOM U JIONOJIHUTENIbHOM JINTEPaTypoil.

[Ipy MoAroToBKE K JIEKIIMOHHBIM 3aHATUSAM CTyJEHTaM HEO0OXOAMMO Iepe]l O4YepenHOM
JeKIued HeoO0XOAMMO NPOCMOTPETh IO KOHCIEKTY MaTepuan mnpeabiaymed mnexuuu. Ilpum
3aTpyJHEHUSAX B BOCHPHUATHM MarepHaja cieqyeT oOpaTUTbCcs K OCHOBHBIM JIMTEPATypPHBIM
uctoyHukaM. Ecinu pazoOpaThcsi B Marepualie OIsATh HE yAajJoch, TO oOpaTUTECh K JIEKTOPY (IO
rpaduky ero KOHCYJIbTAIH) WM K MPENOJaBATEN0 Ha MPAKTHUYECKUX 3aHATHUSX.

[TpakTHyeckue 3aHATH 3aBEPILAIOT U3ydeHHE HauOoJiee BaXKHBIX TEM YU€OHOM JUCIUITIHBI.
OnHu cmyaT JUIsl 3aKperieHUs] U3y4eHHOT0 MaTepuana, pa3BUTHS YMEHH U HaBBIKOB MOJTOTOBKHU
JIOKJIQI0B, COOOILIEHUH, NPUOOPETEHUs OMNbITa YCTHBIX IYOJIMYHBIX BBICTYIUICHUH, BEICHUS
JUCKYCCUH, apIYMEHTAIMH U 3aIIUThI BbIIBUTAEMBIX MOJIO0XKEHHUH, HABBIKOB MPAaKTUYECKON paboThI
B JlabopaTopuu OMOTEXHOJOTHMH, a TaKXKe JUIsi KOHTPOJsS IpernojaBaTesieM CTENeHU
MOJTOTOBJIEHHOCTH CTYJIEHTOB 110 U3y4aeMOM TUCIUIUINHE.

[Ipy nNOAroTOBKE K MPAKTUYECKOMY 3aHSTHIO CTYACHTHl HMEIOT BO3MOXHOCTh
BOCIIOJIb30BaThCsl KOHCYJIbTALUSMM ITPETOgaBaTels.

[Tpu mOATrOTOBKE K MPAKTUYECKUM 3aHATHIM CTYJEHTaM HEOOXO0IUMO:

OPUHOCUTH € €000l PEKOMEHIOBaHHYIO IIpErojaBaTesieM JHUTeparypy K KOHKPETHOMY
3aHSTHIO;
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JI0 0YEPETHOTO MPAKTUYECKOTO 3aHATHS 110 PEKOMEHJIOBAHHBIM JIUTEPATYPHBIM MCTOYHHKAM
npopaboTaTh TEOPETUIECKUI MaTepHrall, COOTBETCTBYIOIIEH TEMBI 3aHSATHUS;

B HayaJsie 3aHATUH 3aaTh IPENOAABATEIIO BOIIPOCHI 10 MaTE€pUally, BbI3BABIIEMY 3aTPYyIHEHUS
B CI'0 IOHUMAHWU U OCBOCHUU IIPpU PCIICHUHU 3a4a4, 3aJaHHBIX IJI1 CaMOCTOATCIIbHOI'O PCIICHUS

B X0ZI€ CCMHUHAapa AaBaTb KOHKPCTHBIC, YUCTKHUEC OTBCTHI 110 CYIICCTBY BOIIPOCOB;

Ha 3aHATUU JOBOJUTH KAXKAYIO 33Jady J0 OKOHYATEJbHOIO PELIEHUs, JEMOHCTPUPOBATH
MOHMMAaHKE TPOBEJCHHBIX PacueToB (aHAIM30B, CUTYallMil), B CiIy4yae 3aTpyJHEHUIN oOpamarbes K
MIPENO0IaBaTelo.

CrynenTtam, IpOMyCTUBIINM 3aHATHUS (HE3aBUCUMO OT IIPUYHUH), HE UMEIONINE MUCbMEHHOTO
peliCHus 3a4a4 WK HC IIOATOTOBUBHIMECCA K JAHHOMY IIPAKTUYCCKOMY 3aHATUIO, PCKOMCHIAYCTCA HC
IIO3XKE, UEM B 2-HC[[€JIBHBIﬁ CPOK sBUTBCA Ha KOHCYJbTALIWIO K IMPCIIOAAaBATCIIO U OTUUTATHCA I10
TEME, U3y4aeMOl Ha 3aHATHU.

CryneHThl, He OTYUTABIIKECS 110 KaXKI0M HENPOpaOOTaHHON UMU Ha 3aHATHUIX TEME K HaYally
3aYETHOW CECCUH, YIYCKAalOT BO3MOXKHOCTb TMOJYYUTh IIOJIO)KEHHBIE Oamibl 3a paboTy B
COOTBETCTBYIOIIIEM CEMECTDE.

7. MOH] OlIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLEHUBAHMUS Pe3yJbTATOB 00y4eHUs!

I[O JAAaTbl IPOBCACHUA HpOMe)KYTOHHOﬁ arTeCTalvi CTYACHT OOJIKCH BBIIIOJHUTDH BCC pa6OTI)I,
peyCMOTPEHHBIC HACTOSIIICH paboyueii MPOrpaMMoi JUCIMILTAHBIL.
[Tepeuenpb 00s3aTEIBHBIX PAbOT, BHIMOIHIEMBIX B TCUCHHUE CEMECTPA!
— YCTHBIH Ompoc, coOeceI0oBaHuE;
— IpakTU4Yeckas pabora;

— pedepar.
7.2. IlIkana u KpUTEPUH OLIEHUBAHUS Pe3yJIbTATOB 00y4eHMsI

[TpomexyTouHasi aTTectanusi oOydaromuxcs B (opMme 3auéra MPOBOJUTCS MO pe3ysbTataM
BBINTOJIHEHUS] BCEX BHUJOB Y4E€OHOM pPabOThI, MPETyCMOTPEHHBIX YUEOHBIM IUIAHOM IO JIaHHOU
JUCLUIUIMHE (MOYII0), IPU 3TOM YUHUTHIBAIOTCS PE3yJbTaThl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH B
TeyeHue cemectpa. OLEHKa CTENEHH JOCTIXKEHUS O00YyYaroUIMMHCS IUIAHUPYEMBIX DPEe3yJIbTaTOB
o0y4eHMs M0 JIUCHMIUIMHE (MOAYNI0) MPOBOJIUTCS MpPErnoAaBaTesieM, BEAYLIIUM 3aHATHS 10
JUCLUIUIMHE (MOAYJII0) METOAOM IKCIEpTHOM olleHKH. [1o nToram npoMexxyTo4Hoil artecTanuu no
JTUCHUILIMHE (MOAYIIIO) BHICTABIISIETCS OIIEHKA «3aUTE€HOY» W «HE3aUYTEHOM.

K npomexyTo4yHOH aTTecTaluy JOMYCKalOTCA TOJBKO CTYIEHTHI, BHIIIOJHUBIINE BCE BUIbI
yueOHOM padoThl, MPeAYCMOTPEHHBIE paboyeil MporpaMMoil o JucuuIuIiHe «POoTOOHMOTEXHOOTUS.

Ixana

Kpurepun onieHuBanug pe3yJjabTAaTOB 00y4YeHUA
OLlCHUBaHUA purep 1 pesy y

BeimonHensl Bce BHUABI y4eOHOM pabOThl, MPESyCMOTPEHHBIE Y4eOHBIM
3a4yTeHo w1aHoM. CTyZIeHT JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH, HABBIKOB
NpPUBEJCHHBIM B TaOJMIIaXx TIOKa3aTeleil, omepupyer NpuoOpeTeHHBIMU
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3HAaHUSMHU, YMCHUSAMU, HABBIKAMU, IIPUMEHSET UX B CUTYaLUAX ITOBBIICHHOU
ciokHocTu. IIpu 3TOM MOryT OBITH JONMYILIEHB HE3HAYUTENbHbIE OIIMOKH,
HETOYHOCTH, 3aTPyJAHECHHMS IIPU AHAIMTHUYECKUX Olepauusx, IEpeHoce
3HAHUU U YMEHUH HAa HOBbIE, HECTAHIAPTHBIE CUTYAIUH.

He Bbimonnen oaun uiu 6osiee BUIOB yueOHOU paboThI, IPEAYCMOTPEHHBIX
yueOHbIM 1IaHOM. CTyIeHT JEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE
3HaHWW, YMEHHUI, HaBBIKOB IIPUBEIEHHBIM B Ta0JMLAX IOKa3aTeseH,
He 3auTeHo | HOMYCKAIOTCS 3HAUYMUTENbHbIE OIIMOKH, MPOSBISAETCS OTCYTCTBHE 3HAHUM,
YMEHUH, HaBBIKOB II0 psAAy [OKa3zareled, CTYACHT UCIBITBIBACT
3HAYUTEIIBHBIC 3aTPYIHEHUS [IPU ONIEPUPOBAHUY 3HAHUSIMU U YMEHUSMU IIpU
UX IIEPEHOCE HA HOBBIC CUTYAIUU.

7.3.  OueHo4YHbIE CpeCTBA

7.3.1. Texymmii KOHTPOIb

Tembl 17151 YCTHBIX ONPOCOB/coOece10BaHMS

3amaun (HOTOOMOTEXHOIOTHH.
Posib 6MOTEXHONIOTHHU B 3AIIUTE U 03/I0POBICHUH OHOC(hEpHI.
buotexHonornyeckre METOAbI M CPEJCTBA 3ALUTHI OKPYKAIOLIEH CpeIbl.

4. Tlonstue Ouocdepsl, SKOCHCTEMBI, BaKHEHITNE OMOTCOXMMUYECKHE (PYHKIIUU >KUBBIX
opranu3MoB. OYHKIIMOHUPOBAHHE FIKOCUCTEM, CAMOOYHILAIONIAsl CHOCOOHOCTb.

5. XapakTepHCcTHKa XUMHUYECKHX BeIleCTB-3arpsa3Hutencid. OTxompl  (LEJUTI0I03HO-
OyMa)KHOW TPOMBILUIEHHOCTH, CEJIbCKOIO XO3sHCTBa, MepepadaThiBalONIel MPOMBIIIIEHHOCTH,
OUYHCTHBIX COOPYKEHUM).

6. Hcnonb3yemble OMOTEXHOJIOIMYECKHE CIOCOOBI MEpepabOTKU WM 00€3BPEKUBAHMS
0TXO0JI0B. XapaKTepUCTHKA OMOJIOrHYECKOTO 3arpsi3HEHHS.

7. 3arps3HeHHE TPOMBIIUICHHBIMH IITaMMaMH MHUKPOOPraHU3MOB. [ 'eHeTHuecku
MOTU(UIITPOBAHHBIE MUKPOOPTaHU3MBI.

8. Ilytu mepeHoca u TpaHCHOpPMALIUU 3aTPSA3HAIONINX BELECTB.

9. Murpanus 3arpsA3HSIONIX BEIIECTB.

10. BbuoreHHbIi epeHOC 3arpsA3HSIOMUX BEIIECTB.

11. AGuotuueckas TpaHchopMalus 3arps3HEHUN B OKpYyXkarollel cpene (OKUCIUTEIbHbIE
nporecchl, OTOXUMHUYECKUE U (POTOKATATUTHUECKHUE MTPOLECCHl TpaHC(HOpMaIMH, TTOIUMEpHU3alns)

12. ®axTopbl OKpYXKAOIIEH cpellbl 1 OMOTOCTYITHOCTh KCEHOOMOTHKOB.

13. ®otorpodHbIe 1 XeMOTPOPHBIE MUKPOOPTAHU3MBI.

14. CnocoOb! KynbTUBHPOBAHUS (DOTOCHHTE3UPYIOIINX MUKPOOPTaHU3MOB.

15. OcHOBHBIE THUIIBI ¥ TPUHIMIIBI pabOTHI POTOOHMOPEAKTOPOB.

16. Tlone3Hble MPOTYKTHI U3 MUKPOBOAOPOCIIEH H MPOIECCHI UX MOTYYSHHS.

17. Wcnonb3oBanue ¢GoTOTPO(HBIX U XEeMOTPO(HBIX MUKPOOPTaHU3MOB B IPOU3BOCTBE
MPOAYKTOB JJIsl THUIIEBOM, MEIUIUHCKOM, HEPTIHOW M Ta30BOM MPOMBIIUIEHHOCTEH, IS
NTHUIIEBO/ICTBA M dKUBOTHOBO/ICTBA.

Ll

TeMbl U1 MOATOTOBKH K 3aLIIMTE MPAKTHYECKUX padoT
1. Metozap! KynbTUBHPOBAHUS (POTOCUHTE3IUPYIOIINX MUKPOOPTaHU3MOB.
2. Tlokazareneii paboThl (HOTOOMOPEAKTOPOB.
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3. ITapaMeTpsl MPOIECCOB MOJYICHHS TIOJIC3HBIX MPOIYKTOB U3 MUKPOBOJOPOCIICH.

4. Tlokazarenu OIICHKM OOIIEH 3arpsi3HEHHOCTH CTOYHBIX BOJl OpraHUYECKHMHU
coemuaeHusIMA — XIIK u BIIK. MeTtonpl u mokaszaTenn CaHUTapHO-OAKTEPHUOJIOTHYECKAS OICHKH
Ka4yeCTBa BOJBI.

5. TpeboBaHUs K COCTaBY UM CBOMCTBaM BOJbI B BOJAOEMAaX Pa3HON KaTETOPUH B pe3yibTaTe
MOCTYIJICHUSI CTOYHBIX BOJ. MeTouKa KOMILUIEKCHAs! OLEHKH 9KOJIOTMYECKOr0 COCTOSIHUS BOJIHBIX
00BEKTOB.

6. Meronuku omnpeneneHus 3pHEeKTUBHOCTH PabOThI pa3IUYHBIX OMO(UIBTPOB JIJIs1 OUUCTKH
BO3J/lyXa U UX CpaBHEHUE.

7. Topsmox MIPOBEICHUS TEXHHKO-XUMHUYECKOTO KOHTPOJIS TUIIUYHOTO
OMOTEXHOJIOTHYECKOTO MPOU3BOJICTBA MPH MOJYYSHUH KOPMOBOIH OMOMACChl MUKPOOPTaHU3MOB TIPH
nepepadoTKe HEKOTOPBIX BUIOB OTXO/IOB.

8. MeTroauku OLEHKH KOJIOT0-3KOHOMUYECKOT0 d(pPeKTa OT IMKBUAALNH 3arps3HEHUS PU
OuopeMenualnul TOYB, BO3JEUCTBHUS NPOBOJUMBIX MEPONPUATHH HA OKPYXKAIOIIYIO Cperdy,
OCTaTOYHOTO JKOJIOTHYECKOTO PUCKAa U (OpPM XO3SHUCTBEHHOTO IOJH30BaHUSI BOCCTAHOBIICHHBIX
TEPPUTOPUIL.

9. lokazarenu ¥ MX KPUTEPUU MPH OLIEHKE MYTareHHON aKTUBHOCTH IOJUTIOTAHTOB IpU
WCIIOJIb30BAHUU TECT-CUCTEM, METOAMKUA ONpPENeNIeHUs TaKOW aKTUBHOCTU. MeToAnKa OIEHKH
MyTareHHoOro 3¢ dekTa BOJHBIX 3arpsA3HEHUN.

IIpumepHbIe TeMBI pepepaToB

1. OcobeHHOCTH HAKOIUICHHS U TpaHCHOPMAIINH 3arpsiI3HEHUN pacCTEHUSIMU U )KUBOTHBIX.

2. Meroapl OYUCTKM U OO0E€3BpEKHBAHHUS 3arpsS3HEHHBIX CPEJ C HCHOJIb30BaHUEM
BOJIOPOCJICH U pacTCHUH.

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

4. KynpruBupoBaHue (GOTOCUHTE3UPYIOLINX MUKpoopranu3sMoB. Kpusas pocra, criocoObl
KYJIbTUBHPOBAHHUS.

5. Twumnsl porodropeakTopoB. X XxapaKTEpUCTUKU U CBOMCTBA.

6. MukpoBogopocin, OHOTEXHOJOTUYCCKUH  TOTeHIWan. [IpuMepsl  MPOIEeCCOB
00pa30BaHMs MPOJYKTOB.

7. ®otorpodubie OakTepun u apxeu. OCHOBHBIE CBOMCTBA M XaPaKTEPUCTUKU.

8. MonexynspHble CHCTEMBI Ha OCHOBE XJIOPOILIACTOB.

9. MonekynsipHble CHCTEMbI Ha OCHOBE OaKTEPUOPOIOTICHHA.

10. MoutekymsipHBIE CHCTEMBI HA OCHOBE PEAKITMOHHBIX IIEHTPOB (POTOCHUHTE3A.

11. I'no6anpHas ponb GpoTOCHHTE3A.

12. ®otocuHTETHYECKUN METAaOOIM3M BOJIOPOIa Y MHKPOBOJIOPOCIICH.

13. Beinenenue BOIOpoaa aHOKCUTCHHBIMU (POTOTPODHBIMH OaKTEPHSIMH.

14. Boigenenue Bogopona ImaHoOakTepusiMu. CBsi3b  BbIACNEHUS BOAOpPOJa U
a30TdUKCcaluu.

15. Bomopocnu-uHAUKATOPHI B OIIEHKE KayecTBa OKpyskaromei cpeapl. OlieHKa COCTOSHUS
BOJIHBIX KOCUCTEM.

7.3.2. TIpoMexyTouyHas aTTeCTaIUsI

[TpomexyTouHass arrecTanusi oOydarolUUXcss MO JAUCHUIUIMHE «DOTOOHOTEXHOIOTUS
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IPOBOJIUTCS B (hOpME 3aueTa Ha OCHOBAHUU BBIIIOJHEHUS CTYAEHTOM BCEX BUIOB y4eOHON paboTHI,
IPEIYCMOTPEHHBIX y4eOHBIM IIAHOM M 3aIIUTHI BCEX BHJIOB TEKYIIETO KOHTPOJIS, YKa3aHHBIX B II.
7.1. nanHoii paboyei mporpamMMbl JUCIUILITHHEIL.

Bonpocs! /151 IOATOTOBKH K 3a4eTy
1. TIIpeanmer poTOOMOTEXHOIOTHH, €€ IIEJIN U 3a/1a4H.
2. Ponb pOoTOOMOTEXHOIOTHY B 3aIIUTE U 03J0POBICHUU OHOCchepbl
3.  @DortorpodHbIe U XeMOTPO(DHBIE MUKPOOPTaHU3MBI.
4. lluanobGakTepuw.
5. Ilypmypable 6akTepuu.
6. TanoGaxTepum.

7

DOTOCHHTETUYECKUI METa00IM3M BOJOPOAa Y MUKPOBOAOPOCIIEH.

8. MHcnonp3oBaHue pacTymMx KyJIbTYp, MMMOOHIM30BAaHHBIX KJIETOK, XEMOTPO(QHBIX H
($oTOTPOPHBIX MUKPOOPTaHU3MOB I OYMCTKH CTOYHBIX BOJI OT TSKEJIBIX METAJIOB.

9. OcCHOBBI KYJIFTUBHPOBaHUS (POTOCHHTE3UPYIOIUX MUKPOOPTAaHU3MOB.

10. CnocoObl KyIbTUBUPOBAHHUS: IEPUOINIECKOE KYIHbTUBUPOBAHUE (U €r0 MOAUDUKAIIH),
HEeMpephIBHOE KYJIBTUBHPOBaHHE (XeMocTaT, Typouaocrat, pH-aykcoctar).

11. OcHoBHBIE TUTIBI JA0OPATOPHBIX U MPOMBILIUICHHBIX (HOTOOMOPEAKTOPOB.

12. Xapakrtepuctuku (poToOMOPEaKTOPOB U MPOIECCOB KYIbTUBHPOBAHUS (GOTOTPOGOB.

13. INony4yeHue MOJIE3HBIX MPOAYKTOB W3 MHKPOBOJOpOCIEH. bruomornvecku axkTHBHBIC
N00aBKH.

14. TlomydeHue MoJIE3HBIX IPOIYKTOB U3 MUKpOBoaopociel. KaporuHouas!.

15. IlonydeHue noJe3HBIX MPOAYKTOB U3 MUKpPOBOIOpOCiiel. [ munepus.

16. ITomydeHue moyie3HBIX MPOIYKTOB U3 MUKPOBOJOPOCIEH. ACTaKCAaHTHH.

17. TlomydeHue moJe3HBIX TPOAYKTOB U3 MUKPOBOAOpociei. [lonnHeHachieHHbIe sKUPHBIE
KHCIIOTBHI.

18. Ilone3Hble MPOAYKTHI U3 APYTUX (POTOCUHTEIUPYIOUINX MUKPOOPTaHH3MOB.

19. Croco6HOCTB POTOTPOGHBIX MUKPOOPTAHU3MOB K a30THHUKCAIMH B (HOTOOOPA30BAHUIO
BOJIOPOJA 3 CUET UCIIOIB30BAHMS COJTHEYHON SHEPTHH.

20. Tuaporenaspl. ComnpsbkeHUE THIPOTeHa3 C  (OTOCHHTE30M y MHKPOBOJIOPOCIICH.
D¢ heKTHBHOCTH MpOIEecca U €ro CKOPOCTH.

21. Beinenenue BoJOpOa aHOKCUTEHHBIMH (DOTOTPOPHBIMH OaKTEpUSMHU.

22. ®epMeHTHI, y4acTBYIOIIME B BBIJCJIEHUH BOJOPOJIa Y AHOKCUI'€HHBIX (POTOTPOGHBIX
OakTepHii: ruAporeHasa U HUTporeHasza. CBsi3b HUTPOT€HA3 C OOIIUM METa0OIM3MOM OaKTepHi.
CBs3b ¢ poTOCHHTE30M. BO3MOXHOCTH MPAKTUYECKOT'O UCTIOIB30BAaHUS MPOLECcCa.

23. Brimenenue Bogopoaa MUaHOOAKTEPUSIMH.

24. Cpsi3p BBIIEIEHUS BOJIOpPOJA M a30T(UKCAIUM Yy OIHOKIIETOYHBIX W (PUIaMEHTHBIX
nuaHoOaktepuil. 9Pp¢GeKTUBHOCTH MpoIiecca U ero CKOPOCTH.

25. ®0oTOOMOTEXHOJIOTUH TS TTOTyYSHHST BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTHH.

26. Porb  QOTOOMOTEXHONOTHH B OXpaHE OKPYKAIOMmed Cpeabl OT 3arpsS3HeHHS
MOJUTIOTAHTAMH U TTOJTYYE€HUH SKOJIOTUYECKU YUCTHIX MPOAYKTOB MUTAHMSL.

27. CyecTByIOIIHME MOIX0/bI K OLIEHKE COCTOSHUS BOJAHBIX IKOCUCTEM.
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28. buouHIUKAaIMs B OIICHKE COCTOSIHUS BOJAHOM YKOCHCTEMBI.
29. CBs3b OMOJIIOTHYECKOTO pa3HOOOpa3us BOJAOPOCIIECH ¢ TPOGHOCTHIO BOJOEMA.
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