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1. Henun, 327244 U IVIAHUPYeEMbIe Pe3yJIbTAThI 00y4eHHs M0 TUCHUILJIMHE

[lenssMu  OCBOEHMSI AMCUUIUIMHBI «DKOJOTHS MHKPOOPTaHU3MOBY SBISIECTCS H3yYCHHE
TEOPETUYECKMX OCHOB M METOJOB SKOJOTMH MHKPOOPIaHU3MOB; OCBOCHUE CTYACHTaMH
COBOKYIHOCTH 3HaHMM IO CHCTEMaTHMKe MHUKPOOPIaHHW3MOB, OCOOEHHOCTAM Mopdosorun Hu
IUTOJIOTUH, (PU3UOJIOTHH, OMOXUMUHU M 3KOJOTHU Psiia TPYI MUKPOOPTaHU3MOB; (hopMupoBaHHe
YMEHUH PUMEHEHUS MMOyYSHHBIX 3HAaHUI M HAaBBIKOB B PEIICHUH MPO(ECCHOHATBHBIX 3a/1a4.

K OCHOBHBIM 3afauaM OCBOEHHS IUCLUIUIMHBI «DKOJOTUS MHUKPOOPIaHU3MOBY CIIEAYET
OTHECTH:

- U3y4€HUE TPUHIUIIOB U OCHOBHBIX Pa3/ejOB CUCTEMAaTHKH MHUKPOOPTaHHU3MOB, BBISIBIICHHUE
CXOJICTBA M PA3UYUN MEXTY MPEICTABUTEISIMA OCHOBHBIX CHUCTEMATHUECKUX TPYIII 110 CTPOCHUIO
U pyHKIMAM, OOMEHY BEILIECTB, XapaKTepy pOCTa B Pa3JIMUHBIX YCIOBUSIX, U3MEHYHBOCTH, SKOJIOTHH,
Y4acTHIO B OMOr€0XMMHUYECKUX LIUKIIaX MPEeBPALICHNs BELIECTB;

-U3y4YE€HUE BOIPOCOB IPAKTHUUECKOrO0 IPUMEHEHUS MHUKPOOPraHU3MOB B  OXpaHe
OKpYy’Karolled cpelipl, I[POMBIIUIEHHOM IPOM3BOACTBE OHMOJOIMYECKH AaKTHBHBIX BEIIECTB,
Pa3IMYHBIX BUOB JHEPIETUYECKOTO CHIPhS; MX HCIOIb30BAHUS B CEIBCKOM XO3SIMCTBE M IPH
nepepadoTKe OTXOOB;

-00yuyeHHue CTYAEHTOB IpUeMaM M METOJaM BbIIEICHUS U3 €CTECTBEHHBIX CyOCTpaTOB M
KyJbTUBUPOBAHUS OTIEJIBHBIX BHUAOB WM TPYNIl MHUKPOOPIaHW3MOB, HUX HJIEHTU(UKALUU U
g depeHmanui mo MophoIOTHIECKUM, KYIbTYpaIbHBIM, OMOXUMHUYECKUM H (PU3HOTIOTHIECKUM
CBOMCTBAM.

OOydeHue o AUCHUILIUHE «DKOJOTHsI MUKPOOPIaHU3MOBY HAIIPaBICHO Ha (pOpMUpOBaHUE
y 00y4aromuXCst CIETYIONMNX KOMITETESHIIHIA:

Kon u HanMeHOBaHMe KOMIIETEHUM A NuaukaTopsbl 10CTHKEHUS
KOMIIeTEeHI[UN
IT1K-6 Pa3paboTka Mep 1o OYMCTKE UTIK-6.1 npumeHseT 3HaHus
MHUKPOOPraHU3MaAMHU-JIECTPYKTOPAMH OYB, 3KOJIOTMYECKOI0 3aKOHO/IATENbCTBA
IIOBEPXHOCTHBIX Y TPYHTOBBIX BOJ OT Poccuiickoit ®enepaiuu; HOpPMaTUBHO-
MIPOMBIIIIICHHBIX 3arPsI3HEHUM TEXHUYECKUX U METOJIMYECKUX MAaTEPHAIIOB

110 OXPAHE OKPYKAOIIEH CpElbl U
paloHaIbHOMY UCIIOJIB30BAaHUIO TPUPOIHBIX
pECYPCOB; NOPSAJIKA y4eTa JaHHbIX U
COCTaBJIEHUS OTYETHOCTH 10 OXPAHE
OKPY’KaIOILEl CPebl; OCHOB
HIPUPOFOOXPAHHBIX OMOTEXHOJIOTHIA;
TE€XHOJOTHYECKHUX PEKUMOB
MIPUPOOOXPAHHBIX 0OBEKTOB; IPABHII
OXPAaHbI OKPYKAIOIIECH CPEebI,
MIPOMBIIIJICHHOW 0€30MMacHOCTH; CPEICTB
BBIYHMCIIUTEIbHON TEXHUKH, KOMMYHUKAIIMHU U
CBSI3M; METOJIOB IPOBEIECHUS SKOJIOTHUECKOTO
MOHUTOPHUHTA; METOJOB BBIJIETICHUS,
UICHTH(PUKAIIUN, XPAHEHHS U PAa3MHOXKCHHS
MHUKPOOPTaHU3MOB-JIECTPYKTOPOB
MIPOMBIIIIJIEHHBIX 3arpsi3HEHUI; TpeOOBaHU
OXpaHbl TPyia, IPOU3BOJCTBEHHON
CaHWUTapUH M TUTUEHBI; TIPABIJI PUMEHEHHUSI
CPEICTB MOXKAPOTYLIECHUS U CPECTB

VHIWBUIyaJIbHOM 3aIIUTHI.




NIIK-6.2 ymeeT UCIOIb30BaTh
METO]Ibl MUKPOOUOJIOTHH AJIs1 pa0OTHI ¢
KyJIbTYpaMH MUKPOOPTaHU3MOB;
paspabarbIBaTh ONTUMAIbHBIE (POPMBIL,
JIO3UPOBKH U CLIOCOOBI BHEAPEHUS
IpernapaToB MUKPOOPTaHU3MOB Ha IIPAKTHKE;
BECTH OTOOP U MOAIep KaHNUEe KOJUIEKLIUN
ITAMMOB MUKPOOPTaHU3MOB-IECTPYKTOPOB,
MIPUTOIHBIX AJIs1 OMOpEMENAIINN; COCTABIIATh
1 (OpPMHUPOBATH OTUETHYIO IOKYMEHTAIIUIO B
COOTBETCTBHUH C TPEOOBAHUSIMHU
9KOJIOTHYECKUX HOPMATHBOB; MPOU3BOIUTH
OUYHUCTKY 3arpsI3HEHHBIX MOYB,
MOBEPXHOCTHBIX M TPYHTOBBIX BOJI C
UCIIOJIb30BAaHUEM MUKPOOPTaHU3MOB-
JECTPYKTOPOB.

UIIK 6-3 Bnaseet HaBBIKAaMH BEIOOPA
U 000CHOBaHUSI METOJIOB U CIIOCOOOB
OUYMCTKUA MUKPOOPTraHU3MaMHU-
JECTPYKTOPaMH ITOYB, IIOBEPXHOCTHBIX U
TPYHTOBBIX BOJ] OT MPOMBIIIIEHHBIX
3arpsi3HeHui; GOpMUPOBAHUS U
HOJIIEPKAHUS KOJIJICKIIUN
MUKPOOPTaHU3MOB-AECTPYKTOPOB; aHAIN3a
PE3YJIbTATOB OYMCTKH 3arPsA3HCHHBIX TTOYB,
MTOBEPXHOCTHBIX U TPYHTOBBIX BOJI C
HCIIOJIb30BAHUEM MUKPOOPTaHU3MOB-
JECTPYKTOPOB; pa3pabOTKU MPAKTUIECKUX
pPEKOMEH 1Al TI0 UCTIOJIF30BAHUIO
MUKPOOPTaHU3MOB-/I€CTPYKTOPOB IS
OUYHUCTKU 3arpsI3HEHHBIX MTOYB,
MOBEPXHOCTHBIX M TPYHTOBBIX BOJI;
(hopMUpOBaHUS 3aKITIOYCHHS 00
3((PEKTUBHOCTH UCIIOTH30BAHUS
MeTaboIMUECKOro NoTeHIuana 0M00ObEKTOB
JUTSL OYMCTKH BOJBI M IOYBBI OT
MIPOMBIIIICHHBIX 3arpsi3HEHUH.

2. MecTO TUCHMILIMHBI B CTPYKTYpe 00pa30oBaTeIbHOM NPOrPaMMbl

JuctumnmHa «OKOJIOTUST MHKPOOPTaHM3MOBY» OTHOCHUTCS K YHUCTY YYE€OHBIX JUCIUILTUH
qacTtd, (OpMUPYEMOHl yJacTHMKaMH 00pa3oBaTelIbHOBIX OTHomIeHuH, brmoka 1 «JlucuunauHbl
(MoynH)» U BXOAMT B 00pa30oBaTEIbHYIO TPOrpaMMy MOATOTOBKH OaKaliaBpOB.

OTa NMUCUMIUIMHA CBs3aHa co cieayromumu auctummuaamu OOIT:

«Qxonorus», «OCHOBBI MUKPOOHOJIOTHH ¥ OHOTEXHONIOTHIY, «IIpOMBINIICHHBIE OMOTEXHOIOTHI,
«IKOJIOTHS TTOUBY.



3. CTpyKTypa u coaepxaHue IUCHUNINHBI
OOmass TpyZOEMKOCTh JUCHMIUIMHBI COCTAaBIseT 2 3aueTHbIE €IWHUIBI, T.e. (2
aKaJIeMHYECKHX Yaca.
3.1  Buabl yueOHoli paGoThl H TPY/10€MKOCTH
3.1.1. Ounas ¢popma 00ydeHus
Ne . KoamuecTBo CemecTphbl
Bun yueOHo# padoThI
n/n 4acoB 5)
1 | AyauTopHble 3aHATHS 36 36
B Tom uncie:
1.1 | Jlexuuun 18 18
1.2 | CemuHapcKue/mpakTHIECKUE 3aHATUS 18 18
1.3 | JIaboparopHbIe 3aHATHS
2 | CamocrosiTesibHasi paboTa 36 36
B ToMm uucae:
2.1 | Pedepar
3 IIpomexyTouHas aTTeCcTALUA
3auet/aud.3auer/IK3aMeH 3aver 3a4er
Hroro 72 72
3.2 TemaTuuyeckuii MiIaH U3yYeHHU S TUCHUTITHHBI
(o dopmam 0OyueHUs)
3.2.1. OuHas ¢popma 00ydeHus
TpynoemkocTs, yac
AynutopHasi pabora =
o 2 o g 29| ¢
o = = sl & § S 5 .9
Ne Paznennl/Tembl > 5 = 2 & = g 9 S 'S
n/n AU CIUILINHBI a 5 5o 2§ = g2 z =
= OEFESS|E § O QE
g2 2| 5| 2
= o 2
(@]
1 BBonmnas. Yuactue mukpoopra- | 10 2 2 6
HU3MOB B OMOTHYECKHX KPYTOBO-
poTax BeIIECTB, 00eCHeunBaro-
IIMX YCTOHYMBOCTH OHOChepsl
2 Mukpoopranusmel — wuHguka- | 10 2 2 6
TOPBI 3arpsi3HEHUS
OKpY>KaroIleu cpeibl
OcobeHHOCTH  9KO(PH3HOIIOTHH
MHUKPOOPTaHU3MOB.




3 MeTo/ bl U3y4YCHHS] MEKPOOHO- 10 2 2 6
JIOTMYECKHX MMOKa3aTeNen
COCTOSIHUS IPUPOJHON U aHTPO-
IIOTEHHOM CpeJbI.

4 Mukpoopranu3msl 1 atMmocdepa. 14 4 4 6
Onenka kauecTBa Bo3ayxa

10 MUKPOOMOJIOTMYECKHUM ITOKa-
3arensaM

5 Okonorusg BonoémoB. OreHKa 14 4 4 6
CAaHUTAPHOTO COCTOSTHHS
BOJIbI

6 DKOJIOTHsl TOYBEHHBIX MUKpOOp- | 14 4 4 6
TaHU3MOB. METO/TbI OTICHKU
OMOJIOTUYeCKON AKTUBHOCTH
mouBbl.  MUKPOOHOPACTUTEID-
HbIE B3aUMO/JICHCTBUS.

HUroro | 72 18 18 36

3.3  CoaepxaHue TMCUUINIMHBI

1. BBoguas.

VYyacTre MUKPOOPraHU3MOB B OMOTHYECKUX KPYTOBOPOTaX BEIIECTB, 00€CIEeUNBAIOLINX
yCcTOH4YMBOCTH OHochepsl. MecTo MUKpOOPraHM3MOB B HEpapXuu KUBoro. Mecto u poiib
MUKpPOOPraHu3MOB B 6uocdepe.

2. MUKpPOOPraHu3Mbl — HHAMKATOPbI 3arpsi3HEHUs OKPYKalolIeil cpebl.

Oco0eHHOCTH PKO(MU3HUOIIOTUH MUKPOOPTaHU3MOB. MUKpPOOpraHU3MbI KaK 4acTh
sKocucTeMbl. DYHKIIMHM MUKPOOPTraHU3MOB B KPYTOBOPOTaX BELIECTB OMOT€HHBIX 3JIEMEHTOB
(yriepona, a30Ta, Cepbl U IpYrux), 00eCcIeYrBalOIUX YCTOHYUBOCTh OHOC(HEPHI.
OKo(pH3n0I0rNYecKre rpynibl MUKPOOPTaHU3MOB. DKCTPEMO(PHUIIbHBIE MUKPOOPTaHU3MBI.
TepModuibHbBIE MUKPOOPTaHU3MbI U IPUPO/Ia UX TEPMOYCTONUNBOCTH. EcTecTBEHHBIE Cpe/Ib
o0uTaHus ICUXPO(UIBHBIX U MICUXPOAKTUBHBIX MUKPOOPraHu3MoB. PacnipocTpanenue
rajiopuiIbHBIX OaKTepuil

3. Metoabl u3yueHusi MUKPOOHOJIOTHYECKUX MOKa3aTes el COCTOSTHUSI MPUPOIHOI
AHTPONOIreHHOM cpeabl.
Briienenne MUKpOOpPraHiu3MOB U3 pa3nuuHbIX cpe. [loneBbie u 1abopaTopHble METOABI
HKOJIOTHUECKOM MUKpOOHOIOruu. M3yueHue MeTo10B onpeieleHrs: akTHBHOCTH
MUKPOOPTraHU3MOB B IIPUPOLE

4. Muxkpoopranusmsl u aTMmocgepa.




OreHka KauecTBa BO3/1yXa M0 MHKPOOMOJIOTHIECKUM MOKa3arensiM. Pob
MHUKPOOPTaHU3MOB B (DOPMUPOBAHHH I'a30BOTO cOCTaBa aTMOC(ephl. ATMOChepa Kak
cpena oOUTaHUs MUKPOOPTaHU3MOB. JINMUTHPYOIINE (GaKTOPBI CPEJIBI.

Crioco0bI TIoMmajaHusl MUKPOOPTaHU3MOB B BO31yX. MUKpOOHOTa BO3IyXa

5. OxkoJorus BogoéMoBs.
OlLieHKa CAaHUTAPHOT'O COCTOSIHUS BOJIbl. XapaKTePUCTUKA BOJIOEMOB KaK CPEJIbI
00HUTaHUS MUKPOOPTaHU3MOB. 3HAYEHHE MUKPOOPTAHMU3MOB B IIEPBUYHOMN TIPOTYKITUN
BOJI0OEMOB M MHUHEPAJIU3AIMH OPraHNYeCKUX BemecTB. OCHOBHbBIC (DU3UOJIOTHYECCKUE
TPYIIIBI MUKPOOPTaHU3MOB, YUYaCTBYIOIIHMX B MPEBPAIIEHUAX BEIIECTB B BOJ0OEMaX U
KPYTOBOPOT OMOTEHHBIX 3JIEMEHTOB.

6. DKoJIOrHsi MOYBEHHBIX MUKPOOPTaHU3MOB.
Mertomp! O1IeHKH OMOJIOTHYECKON aKTUBHOCTHU MTOYBBI. MUKPOOHOpACTUTEIbHBIC
B3aUMOJICHCTBHS. AMMOHUGDUIIUPYIOIIHNE U HEJUTIOI030JIUTHIECKHE MUKPOOPTaHU3MbI
oYBbI. A3oTduKcanus u nmpodieMa
I0A0poaus MouBbl. CaHUTAPHO-TIOKAa3aTeIbHBIE MUKPOOPTaHU3MBI.

3.4. TemaTuka ceMMHAPCKUX/MPAKTHYECKHUX U JIa0OPATOPHBIX 3aHATHI

3.4.1. CemuHapcKue/pakTHIECKUE 3aHATHS

1. BBogHas. YuyacTue MUKPOOPraHU3MOB B OMOTHYECKUX KPYTOBOPOTAX BELIECTB,
o0ecneunBaroIIUX yCTOHYMBOCTh OHochepsl

2. MuKpoOpranu3Mbl — UHAMKATOPHI 3arpsA3HEHUS OKPYKaIOIIeH cpebl

3. MeTtobl u3ydeHus: MUKpOOHMOJIOTHYECKUX MTOoKa3aTese COCTOSIHUSA TPUPOAHOH U
AHTPOIIOTEHHOM CpeJbl.

4. MuKpoopranu3Msl 1 aTMocdepa.

5. OneHka KkayecTBa BO3yXa 0 MUKPOOHOJIOTHYECKUM ITOKa3aTesiM

6. Dkosiorust BOJOEMOB.

7. O11eHKa CAHUTAPHOT'O COCTOSTHUS BOJIBI

8. DKoJIorus MOYBEHHBIX MUKPOOPTaHU3MOB.

9. MeTo/1bI O1IeHKH OMOJIOTHYECKOW aKTHBHOCTH TIOYBHI.

3.4.2. JlaGopaTopHble 3aHATUSL
He npenycmoTpenst
a. TeMaTuka KypcoBBIX IPOEKTOB (KYPCOBBIX padoT)

He npexycmoTpeHs!.
1. Y4eOHO-MeTOAMYEeCKOEe M HH(POPMAIITMOHHOE 00ecIIeYeHue

a. HopmaTusabie 1okyMeHThI 1 'OCTHI



1. CanlluH 2.1.3684-21 "CanutapHO-31THIEMHAOIOTHIECKHE TPEOOBAHMS K COJIEPKAHUIO
TEPPUTOPUI TOPOJICKHUX U CEIbCKUX MOCETIEHHI, K BOJIHBIM 00BEKTaM, MUThEBOM BOJIE U TUTHEBOMY
BOJIOCHA0KEHUI0, aTMOC(HEPHOMY BO3/1yXY, TOYBAM, KHJIBIM IOMEIICHUSM, SKCIUTyaTallui
MIPOU3BOJICTBEHHBIX, OOIIECTBEHHBIX MOMEIICHHI, OpTraHU3aIMH U TPOBEICHUIO CAHUTAPHO-
NPOTHBOAHAEMHYECKUX (MTPODYUITAKTUYECKIX ) MEPONPUATHI".

URL.:https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21 territorii.pdf

b. OcHoBHas1 TuTEpaTypa

1. Bwukoa, E. A. OCHOBbI MEKPOOHOJIOTHH B 9KOJIOTMH MUKPOOPTaHU3MOB : y4eOHOe
mocobue / E. A. Bunkosa, H. A. Unenna, H. M. Kacarkuna. - Yaesgaosck : Yl TIV um.
W.H. VaesHoBa, 2016. - 140 c. - ISBN 978-5-86045-874-1 : b. u. - URL.:
https://e.lanbook.com/book/112110 (nara obparienus: 15.05.2023). - Pexum

nocryna: ObC Jlans. - TekcT : 31eKTPOHHBIN.

C. JlonoJHUTEeIbHASL JTUTEpPaTypa

1. DKoJorHst MUKPOOPTaHU3MOB : yueO. it OakanaBpos / aBT., pea. A. WM. Herpycos, B.
M. l'opnienko, I'. U. Kapagaiiko [u ap.] ; pea. A. . Herpycos. - 2-e u3n. - Mocksa :
HOpaiiT, 2015. - 266, [1] c. - (bakanaBp. bazoBslii kypc). - Yka3zarens: ¢. 261-265. - ISBN
978-5-9916-2734-4 : 259.00 p. - Tekct : HEMOCPEACTBCHHBIN.

d. JJeKTPOHHbIe 00pa3oBaTe/ibHbIE PecypChl

D0P He pa3paboTaH.

e. JIluneH3uoHHoe W  CBOOOJAHO  pacHIpoCTpaHsieMoe  INPOrpaMMHOE
olecreyeHue

He nmpenycmoTtpeno.

f. CoBpeMeHHbIe TPodeccHOHANbHBIE 0a3bI JAHHBIX U HH(POpPMALIHOHHBbIE

CIIpaBOYIHBIC CUCTEMBI

1. Koncynsbrant [Tnroc
URL: https://www.consultant.ru/
2. UadopmarnmonHas cetsb «TexakcnepT»

URL.: https://cntd.ru/

8. MarepuajibHO-TeXHHMYECKOE 00ecreyeHue

HpOBe,Z[CHI/IC JIEKITUM OCYIICCTBIISICTCA B 06H_[eyHI/IBepCI/ITCTCKI/IX ayauTopudax, rac 10
BO3MOXHOCTH MOXKHO IPEAYCMOTPCTL AEMOHCTPAIHUIO (I)I/IJILMOB, CIIaliIoB WJIHU HCIIOJIb30BaTh
pa3aaTOuYHbBIC MaTCpHAJIBIL. HpaKTI/I'-IeCKI/Ie 3aHATUA C NMPHUMCHCHUCEM MYJ'II)TI/IMGJII/II\/'IHI)IX CpC€aCTB
IMPOBOJATCA B ayAUTOPHU. (OCHaH_IeHa IIPOCKTOPOM, IKPAHOM, CTOJIaMHU, CTYJIbSIMU, ,Z[OCKOP'I) .


https://www.rospotrebnadzor.ru/files/news/SP2.1.3684-21_territorii.pdf
https://www.consultant.ru/
https://cntd.ru/
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9.  Mertoanueckne peKOMeHAaAlNU

a. MeTtoanyeckne peKOMeHIAMH sl IPENoIaBaTe sl 0 OPraHu3aluN
o0yueHus

OcHOBHBIM TpeOOBaHUEM K MPEIOIaBAHUIO TUCIUILTUHBI SBISETCS TBOPUYECKUM, TPOOIEMHO-
JIMAJIOTOBBIM TOAXO0/, MO3BOJSIOMIMN IMOBBICUTh MHTEPEC CTYIACHTOB K COJACPKAHUIO y4eOHOTO
Marepuana.

OcHoBHas (hopMa M3y4eHHUS U 3aKPEIICHUS 3HAHUW MO 3TON TUCIUIUIMHE — JIGKIIMOHHAS,
naboparopHas U npaktudeckas. [IpernogaBaTenp HOIKEH MOCIEN0BATENBHO BBIYMTATh CTYAEHTAM
pAN JEKLUMM, B XOJ€ KOTOPBIX CIEIYET COCPEIOTOYMUTh BHHUMAHHUE Ha KIIOYEBBIX MOMEHTAax
KOHKPETHOI'O TEOPETHUYECKOr0 MaTepuayia, a TAKXKE OpPraHu30BaTh IIPOBEICHUE IPAKTUYECKUX
3aHATUA TakuM 00pa3oM, 4YTOObI AKTHUBU3UPOBATH MBILIUICEHHE CTYACHTOB, CTUMYJIHUPOBATH
CaMOCTOSITENIbHOE M3BJICYCHHE HMMH HEOOXOJMMOH WHGpOpMAlMK W3 PA3IUYHBIX HCTOYHHKOB,
CPaBHUTEJIBHBIN aHaM3 METOAOB PEIICHHM, CONOCTaBJIEHHUE IOJIYYEHHBIX PpE3yJIbTaTOB,
(OpMyIMPOBKY U apryMEHTAIMI0 COOCTBEHHBIX B3IVISJI0B HA MHOTHE CIIOPHBIE MPOOIIEMBI.

OcHOBY y4eOHBIX 3aHSATHI MO JUCHMIUIUHE COCTaBISIOT JieKuuu. B mporecce oOydeHus
CTYJEHTOB HMCHOJb3YIOTCS pa3jMyuHble BU/bl YUEOHBIX 3aHATHH (AyAUTOPHBIX U BHEAYIUTOPHBIX):
JIEKIIMU, CEMUHAPCKUE 3aHSTUSL, JJa0OpaTOpHBIE pabOThl KOHCYIbTAIIMH U T.J1. Ha mepBoM 3aHsATHH 110
JAHHOW y4eOHOH IUCHUIUIMHE HEOOXOIMMO O3HAKOMHTH CTYIEHTOB C IOPSIKOM €€ W3ydeHHs,
PacKpbITh MECTO U POJIb JUCLUUILIMHBI B CUCTEME HAyK, €€ MPAaKTUYECKOE 3HAYEHHUE, JOBECTH 0
CTYAEHTOB TpeOOBaHUs Kadeaphl, OTBETUTH HA BOIPOCHI.

[Tpy MOATOTOBKE K JIEKIIMOHHBIM 3aHATUSM IO KypCy HEOOXOJMMO MpOAyMaTh IJIaH €ro
MPOBEJICHUS, COAEP)KAHWE BCTYNUTEIbHOW, OCHOBHOM M 3aKJIIOYMTEIIBHOM 4YacTW JICKLIHH,
O3HAKOMHUTBHCSI C HOBUHKAaMH y4eOHOW ¥ METOAUYECKOW JIUTeparypbl, MyOIUKalUsIMU
IIEPUOIUYECKON II€4aTH II0 TEME JIEKIMOHHOTO 3aHATHsA, ONPEIECIUTh CPEACTBA MAaTEPHUAIBHO-
TEXHUUYECKOTO 00eCleUYeHH sl JICKIIMOHHOTO 3aHATHUSI U MOPAJOK UX HCIONb30BAHMS B XOJ€ YTCHUS
JEKIHH. Y TOYHUTH IUIAH IIPOBEACHUS IPAKTUYECKOTO 3aHATHUSA 110 TEME JIEKIIHH.

B XoJlie 1eKIMOHHOIO 3aHATHUS MperojaBaTeNb JOKEH Ha3BaTh TEMY, yueOHbIE BOIPOCHI,
03HAKOMMWTH CTYACHTOB C IIEPEYHEM OCHOBHOM U JIONIOJIHUTEIIBHOM JINTEPATYPHI I10 TEME 3aHATHS.

Bo BcTynuTenbHOI yacTH JeKIMM 000CHOBAaTh MECTO U POJIb M3y4aeMOW TeMbl B yueOHOH
JUCLHUIIJIMHE, PAacKpbITh €€ IPAaKTHYEeCKOe 3HaueHue. Ecinm uuraercs He nepsas JIEKIUSA, TO
HEOOXOIMMO YBSI3aTh €€ TEMY C IPEbIAYILEH, He HapylIas JIOTUKU U3JI0’KeHUs y4eOHOro MaTepuaa.
Jlexuutio cienyer HauMHATh, TOJIBKO YETKO 00O3HAUMB €€ XapakTep, TeMy U KPYI T€X BOIPOCOB,
KOTOpbIE B €€ X0/1e OyIyT pacCCMOTPEHHBI.

B ocHOBHOW 4YacTu JEKUMU CIEAyeT pacKpbiTh COJEp)KaHUE Y4YEOHBIX BOIIPOCOB,
AaKLEHTUPOBATh BHUMAHMUE CTYIAEHTOB Ha OCHOBHBIX KAaTErOpUsAX, SIBICHHUSIX U Ipoleccax,
O0COOEHHOCTSX UX MpOTeKaHMs. PacKpbIBaTh CYIIHOCTb U COJIEP’KaHUE PA3IMYHBIX TOUEK 3PEHUs U
HaYYHBIX [T0JIX0JI0B K OOBSCHEHHIO TEX WM UHBIX SIBIEHUH 1 npolieccoB. CieyeT apryMeHTUPOBaHO
000CHOBATh COOCTBEHHYIO MO3ULIMIO IO CIOPHBIM TEOPETUUECKUM BompocaM. [IpuBoaAUTh pUMEpHI.
3aiaBaTh 10 X0y U3JI0KEHUS JIEKIIMOHHOTO Marepuaia pUTOPUUYECKHE BOIIPOCHl U CAaMOMY J1aBaTh
HAa HHUX OTBET. OTO CIOCOOCTBYET AaKTHUBU3ALMHU MBICIUTENbHON JEesITeNTbHOCTH CTYJIEHTOB,
MOBBIIICHUID MX BHUMAaHHUSA M MHTEpEca K Marepualy JIEKUUH, ee coaep:kaHuro. IIpenomasarens
JOJKEH PYKOBOJIUTH pabOTONW CTYIEHTOB IO KOHCHEKTUPOBAHUIO JIEKIIMOHHOTO MaTepuaia,
NOYEePKUBATh HEOOXOJUMOCTh OTPaXKEHHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH M3ydaeMOi TeMBI,
0c000 BbIIENSAS KaTerOpUiHBIN anmapar.

B 3akirounTenbHONM YacTH JIEKIUN HE0O0X0IUMO c(hOpMyIHUpOBaTh OOIIME BBIBOBI IO TEME,
pacKpbIBaIOIIUE CO/IEPKAHUE BCEX BOIPOCOB, OCTABICHHBIX B JIEKIIMH. OOBSBUTH IJIaH OYEPETHOTO
CEMMHApCKOTO WM JaOOpaTOpPHOTO 3aHATHs, JaTh KpaTKUE PEKOMEHJAIMH 110 MOJTrOTOBKE
CTYJIEHTOB K CEMUHapy WM JlabopaTopHOi pabore. OnpenenuTh MECTO U BpeMsl KOHCYJbTalluu
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CTYACHTaM, MOKEJaBIIUM BBICTYIIUTh HAa CEMHHApe C JOKJIagaMH M pedeparaMH MO aKTyaJbHbIM
BOIIPOCaM 00CYK/1aeMOI TEMBI.

Llenp MpakTHYECKUX 3aHATUH — OOECIEYUTHh KOHTPOJb YCBOCHHUS Y4eOHOro MaTepualia
CTyIEHTaMH, pPaCIIMpEHHe W YIJIyOJeHHWEe 3HAHWI, MOJIYYEHHBIX MMH Ha JIGKIUSX U B XOIe
camocTosiTennbHOW paboThl. [loBeimenne 3()(EeKTUBHOCTH NPAKTUYECKUX 3aHATUH JOCTUraeTCs
IIOCPEICTBOM CO3JaHUSI TBOPYECKOI OOCTAaHOBKH, pacIojiararoliei CTYJeHTOB K BBICKa3bIBAHHIO
COOCTBEHHBIX B3IVISZIOB M CYXKICHHH TO OOCYXIAaeMbIM BOIIpPOCaM, KEJTAHHIO y CTYICHTOB
opaboTaThk y JOCKH IPH PEIICHUH 33/1a4.

[Tocne KaxaOro JEKIMOHHOTO, J1a0OpaTOpHOTO M TPAKTUYECKOTO 3aHSATHS ClHENaTh
COOTBETCTBYIOUIYIO 3allMCh B JKypHAIaX ydeTa MOCEIIAeMOCTH 3aHSITUH CTYIEHTAaMH, BBISICHUTH Y
CTapoOCT Y4E€OHBIX TPYII MPUYHHBI OTCYTCTBUS CTYACHTOB Ha 3aHATHUAX. [IpoBOIUTH rpymmoBsie U
WHIUBHTyaJIbHbIC KOHCYJIBTAllUM CTYIEHTOB IO BOIIPOCAaM, BO3HHKAIOUIUM Y CTYACHTOB B XO/I€ HX
MOJATOTOBKU K TEKYIIEH U MPOMEKYTOYHOM aTTECTAlMU 110 Y4eOHOH TUCIUILIMHE, PEKOMEHI0BATh B
HOMOIIb y4eOHBIE U IpYTHEe MaTepHaibl, a TAK)KE CIIPABOYHYIO JIUTEPATypYy.

OreHKa BBICTABIISIETCS MIPETIOAABATEIEM M OOBSBISIETCS TTOCIIE OTBETA.

[IpenoxaBaTenp, NPUHUMAIOIIMI 3a4€T WM SK3aMEH, JIMYHO HECET OTBETCTBEHHOCTH 3a
NPaBUIBLHOCTH BBICTABJICHHUS OLICHKH.

b. MeToaudeckue yKa3aHusl J1JIsl 00y4aI0MIUXCSI 0 OCBOECHHUIO THCIUTITHHBI

Pabora crynenTa HanpaBiieHa Ha:

. M3YYCHHE TEOPETUYCCKOT0 MaTepuaia, MOATrOTOBKAa K MPAKTHYCCKUM 3aHATHUSM U
BBINOJIHEHHE IPAKTUYECKUX pabOT

. MOITOTOBKA u BBITIOJTHEHUE TECTHUPOBAHUS c HCIIOJIb30BaHHEM
00111e00pa30BaTeIbHOTO IMOPTAJIa

. HanucaHue pedepara 1o NpeyioKeHHON TeMe

CamocTtosTenbHas paboTa CTYIEHTOB IPEACTaBIseT CO0OM BaKHEHIEee 3BEHO Yy4eOHOTrO
mporiecca, 03 TPaBWIBHOW OpraHu3allid  KOTOPOTO OOy4YaloIIMICS HE MOXKET OBITh
BBICOKOKBAIIU(DUIIUPOBAHHBIM BBITYCKHUKOM.

CTyneHT J0IKeH TIOMHUTH, YTO HAYMHATH CAMOCTOSITEIILHBIE 3aHSATHS CIEAYeT C MEePBOTrO
CeMeCTpa U MPOBOJUTH UX perynsapHo. OueHb BaXKHO MPHIOKUTh MAKCUMYM YCHIIHM, BOJH, YTOOBI
3aCTaBUTH ce0sl paboTaTh C MOJIHON HArpy3KoM ¢ MepBoOro JHS.

He cnenyer oTkmansiBaTh paboTy Takke M3-3a HepaOOuero HacTPOEHHs! WM OTCYTCTBHS
BIOXHOBeHMs. HacTpoeHne HyXHO co3naBaTh camoMmy. [loHuMaHne HEOOXOAUMOCTH BBIITOIHEHHS
paboThl, 3HAaHHE 11EJIU, OCMBICIIEHUE MTEPCIIEKTUBBI OJArONPHUATHO BIUSAIOT HA HACTPOCHHUE.

Kaxnplif CTysIeHT MOJDKEeH caM IIAaHMPOBATh CBOIO CAMOCTOSITEIBHYIO padoTy, MCXOAS U3
CBOMX BO3MOYKHOCTEH M NMPUOPUTETOB. DTO CTUMYIHUPYET BBINOJHEHUE pabOThl, co3/laeT Oonee
CTIIOKOHHYIO 0OCTaHOBKY, YTO B UTOT€ MOJIOKHUTEIHHO CKa3bIBACTCSI HA YCBOCHUU MaTepHara.

BaxHo monHee yuecTh 00CTOATEIhCTBA CBOCH PabOTHI, YSCHUTH, YTO SIBJISETCS TJIaBHBIM Ha
JAHHOM JTare, KaKylo MOCIeI0BaTENbHOCTh pPadOThl BHIOPATh, YTOOBI BHIOJHUTH €€ JIy4YIle U C
HaMMEHBIIMMH 3aTpaTaMy BPEMEHH U DHEPTUH.

Jis 11010TBOPHOM paboOThl HEMAJOBaXXHOE 3HAUEHHWE HMMEET OOCTaHOBKA, OpraHHU3alus
pabouero mecra. Hy)kHO m0OUTHCS, 4TOOBI MECTO PabOTHI IO BO3MOXKHOCTH OBLJIO TOCTOSHHBIM.
PaboTa Ha mpUBBIYHOM MecTe JiesaeT ee Oosee m10A0TBOPHOM. [IpoayKTHBHOCT pabOThI 3aBUCUT OT
NPaBUIHHOTO Y€PEIOBAHUS TPY/AA U OTbIXA. [[03TOMY KaXK/ble Yac WM JIBa CIIEAYET IeIaTh ePephIB
Ha 10-15 munHyT. BBIXOAHBIE JHM Ty4lle MOCBATUTH AKTUBHOMY OT/ABIXY, 3aHATHSM CIIOPTOM,
NPOTYJIKaMHU Ha CBEKEM BO3/yXe U T.J. Jlaxke mepekIrtoueHne ¢ 0OHOTO BHa YMCTBEHHOH paOOTHI Ha
JIPYTOH MOXKET CIY>KUTh AaKTUBHBIM OTABIXOM.

CryneHT OODKEH IOMHHTH, YTO B IIpolecce OOy4YeHHsS BaKHEHIIYIO pOJIb HIPaeT
camocrosTenbHas paboTa ¢ kHUroil. HayunTthcs paboTaTh ¢ KHUTOM — BasKHEHIIIas 3a/1a4a CTYACHTA.
be3 aToro HaBbIKa OyAeT UpEe3BBIYAIHO TPYIHO U3y9aTh MPOTPaMMHBINA MaTepHall, U MHOTO BpEMEHH
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OyIeT moTpayeHO HepalroHaIbHO. PaboTa ¢ KHHUroMl CKJIaABIBa€TCS W3 yMEHHS I0J00paTh
HEOOXO/JMMBbIE KHHUTH, pa3o0parhCsi B HUX, 3aKOHCIEKTHPOBATh, BHIOpPATh TJIABHOE, YCBOUTH M
[PUMEHUTD HA MIPAKTUKE.

10. doHJ OLIEHOYHBIX CPEICTB

a. MeToabl KOHTPOJISAA U OLlEHHBAHUSA Pe3yJIbTATOB 00y4eHuUs!

Jlo maThl IpoBeieHUsl MPOMEKYTOUHOM aTTEeCTAllMK CTYACHT JOJIKEH BBIIIOJIHUTE BCE PaldOTHI,
MPEyCMOTPEHHBIE HACTOAIIEH pabodeil mporpaMMoil TUCIUILIMHEL [lepedeHp 00s3aTeNbHBIX padoT
¥ opMa OTYETHOCTH TPEACTABICHBI B Ta0OIHIIE.

Ilepeuenp 00sA3aTeNbHBIX PaOOT, BBINOJHAEMBIX B TEUYEHHE CEMECTpa M0 JIUCLUUIUIMHE
«OKO0JIOTUSI MUKPOOPTIaHU3MOBY

Bun pabotbr dopma OTUETHOCTH U TEKYIIETO KOHTPOJIS
[IpakTnueckue Odopmnennbie BBITIOJTHEHHBIE MIPAKTUYECKHE paoor,
paboTHI NPEIyCMOTPEHHBIX paboueil MmporpaMMoi TUCHHUIUIMHBI C OTMETKOM
NPEeIoJIaBaTelsl O BBHINOJHCHUH, €CJIM BBIMOJHEHBI U OQOPMIICHBI BCE
paboTHI.
Pedepar [IpencraBute pedepar Mo BHIOpaHHOW TeMe C OIICHKOM

HperoaBaTess Mo pe3yybraTaM IpecTaBicHus pedepara B hopme
Npe3CHTAIMK U Ha OyMa)KHOM HOCHUTEJIC.

TectupoBanue OreHKa IpernoaBaTelis, €Clid pe3yabTaT TECTUPOBAHHS 10
mikasie cocrasisier oonee 41 %.

b. IIIkaJjia 1 KPUTEPHH OLICHUBAHUSA Pe3yIbTAaTOB 00y4eHH S

7.2.1. llIkana ouenuBanus pedepara

[IIxana oneHnBaHUs Onucanue

OTan4HO BrimonHensr Bce TpeboBaHMS K HAMMCAaHUIO W 3amiuTe pedepara:
obOo3HaueHa mnpoOsieMa M OOOCHOBaHAa €€ aKTyaJlbHOCTh, IPOBEIEH
aHaJIM3 pa3IUYHBIX TOUEK 3PEHHUs Ha paccMaTpuBaeMylo Mpodiemy u
JIOTHYHO M3JI0)K€HA COOCTBEHHAs MO3ULMS, COPMYITUPOBAHbBI BHIBOIHI,
TE€Ma pacKpbITa MOJHOCTHIO, BBIIEPKAH 00BEM, COOITIOIEHBI TPEOOBAHUS
K BHEIIHEMY O(OPMIIEHHUIO, JaHbl NMPaBUIbHbIE OTBETHl Ha
JIOTIOJTHUTEJIbHBIE BOITPOCHI.

Xopo1o OcHoBHble TpeOOBaHUS K pedepaTy U ero 3aluTe BHIIOIHEHBI, HO IPU
3TOM JIONYIIEHBI HEOUETHI. B yacTHOCTH, MMEIOTCSI HETOYHOCTH B
U3JI0)KEHNU MaTepHalla; OTCYTCTBYET JIOTUYECKAs MOCIIEI0BATENIbHOCTD
B CYXKICHHUSX; HE BBIAEpKaH 00BEM pedepara; UMEIOTCS YHYIICHUS B
0o OpMIIEHNH; HA TONOJHUTENIbHBIE BOMPOCHI NPH 3aIUTE JaHbI
HEMOJIHbIE OTBETHI.

Y 10BIETBOPUTEIILHO Nmerotes cyniecTBeHHbIE OTCTYIUIEHUS OT TpeboBaHuil k pedepary. B
YaCTHOCTH, TEMa OCBEIIEHA JINIIb YaCTUYHO; JONYUICHbI (PaKTUUECKUE
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oKMOKH B coJiepKaHuu pedepaTta UK MPU OTBETE HA JIOTOJTHUTEIIbHBIC
BOIIPOCHI; BO BPEMsI 3aLLUThI OTCYTCTBYET BBIBOJ.

HeynosnerBopurensHo | Tema pedepara He pacKkpbiTa, OOHApYXHMBACTCS CYIIECTBEHHOE
HEMOHUMAaHHUE MPOOJIEMBI.

7.2.2. lllkajia onieHUBAHUSA TECTHPOBAHUSA

Pe3yanaT TECTUPOBaHUA OLICHUBACTCH 110 HpOHCHTHOfI IITKaJIC OUCHKH.

Onenka KomnmnuecTBo npaBuiibHBIX OTBETOB
OTJINYHO ot 81% 1o 100%
XOpOLLIO ot 61% 1o 80%
YAOBJIETBOPUTEIBLHO ot 41% no 60%
HEYJIOBJIETBOPUTEIHHO 40% u MeHee IPaBUIBHBIX OTBETOB

7.2.2. Onucanne nokasareseil 1 KpuTepueB OlleHUBAHUSI KOMIIETEHIIUI, (POpMHUPYeMBbIX
M0 UTOTraM OCBOEHHS THCHUILIUHBI (MOYJIs), OMMCAHUE IIKAJ OLeHMBAHUS.

[Toka3areneM OllEHUBAHMSI KOMIIETECHIIMI HA PA3JIMYHBIX 3Tanax ux (OpMHUPOBAHUS SIBIISETCS
JOCTIKEHUE 00YJaIOIUMUCS TUIAHUPYEMBIX PE3yJIbTaTOB 00YUEHUS 10 AUCIHUILTHHE (MOJIYIIIO).

BoimonHeHs! Bce BB yueOHOUM paloTBHI,
MpeAyCMOTPEHHBIE Y4eOHBIM TIIaHOM. CTyIeHT
JEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUH,
HaBBIKOB MIPUBEJICHHBIM B TaOJIMIIaX TOKa3aTeleH,
OIIepUpPYET MPUOOPETEHHBIMU 3HaHUSIMH,
3adTeHo YMEHUSMHU, HABBIKAMH, IPUMEHSIET UX B CUTYyaIIHsIX
TOBBIIIEHHON CIOXHOCTHU. [Ipu 3TOM MOTYT OBITH
JOTTYIIEHBI HE3HAYUTEIIbHbBIE OIMOKH,
HETOYHOCTH, 3aTPYJHEHUS NPH AHATUTUYECKHUX
onepanusx, IEpeHOCe 3HaHUI 1 YMEHHI Ha HOBBIE,
HECTaHJaPTHBIE CUTYyALINH.

He sBomonnen oauH wid 0Ooliee BHOIOB
yueOHOM paboThl, MPETYCMOTPEHHBIX YUEOHBIM
miaaHoM. CTyIeHT JAEMOHCTPUPYET HEMOJIHOE
COOTBETCTBME  3HAHWUW, yMEHWM, HABBIKOB
MPUBEACHHBIM B Ta0nMIax  ToKa3aTeleH,
He3zaureno JIOMTYCKAKOTCS 3HAYUTEILHEBIE OIIHNOKH,
MPOSIBIISIETCS.  OTCYTCTBUE  3HAHWM, yMEHUH,
HaBBIKOB IO psAAy TOKa3aTeNe, CTYyJIEHT
WCIBITHIBAET 3HAYUTENBHBIE 3aTPyJHEHUS MPHU
OTIEPUPOBAHUY 3HAHWSAMH W YMEHHUSAMH TIPH HUX
MepEHOCe Ha HOBBIE CUTYAIIHH.

C. OuneHouHble cpeacTBa
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7.3.1. Tekymmii KOHTPOJIb

IIpuMep TecTOBBIX 32 JaHUMH:
1. JInodwunuzamms 3aKiIr04aeTCs:
a) B BBICYIIIMBAHHUH T10]T BAKYYMOM U3 3aMOPOXEHHOTO COCTOSHHUSI;
0) B BHICYIIIMBAaHUU U3 3aMOPOKEHHOTO COCTOSTHUS,
B) B 3aMOPaXUBAHHH T10]] BAKYYMOM;
T') B BHICYIIIMBAHUU TIOJI BAKYYMOM.

2. CocraB MUKPOQIIOpPHI TOYBBI 3aBUCUT OT CIEIYIOIUX (DaKTOPOB:
a) TUIIA TTOYBBHI;

0) cocTaBa pacTUTEIbHOCTH;

B) TEMIIEpaTypbl OKPYKAIOIICH CPE/IbI;

T') BCE MIEPEUYHCICHHOE;

3. B cocras AyYTOXT OHHOH MI/IKpO(I)J'IOpr BOJBI BXOJAT CJICAYHOIINC
MNpeaACTaBUTECIIN:

a) Micrococcus candicans;

0) Sarcina lutea;

B) Bacillus cereus;

r) Escherichia coli;

Tembl pepepaToB:

1. Yyactue MUKpOOPraHM3MOB B OMOTHYECKUX KPYrOBOPOTAX BEIIECTB, 00ECIEUNBAIOIINX
YCTOHYHBOCTH OHOC(hHEpHI.

2. MecTo MUKPOOPTaHU3MOB B HEPApXHH YKHBOTO.

3. MecTo u poJib MUKPOOPTaHU3MOB B OHocdepe.

4. MuKpoOpraiu3Mbl — UHJIUKATOPbI 3arpsI3HEHUS] OKPYXKAIOIIe cpeibl.

5. OcobeHHoCcTH 9K0(U3UOIOTMH MUKPOOPTaHU3MOB.

6. OyHKIIMM MUKPOOPTaHU3MOB B KPYrOBOPOTaX BEIIECTB OMOTEHHBIX JIEMEHTOB
(yriepona, a3o0Ta, cepbl U APYIHX)

7. DK0(pU3NOIOTNYECKHUE IPYTIITBI MUKPOOPTaHU3MOB.

8. DkcTpeMopUIIbHBIE MUKPOOPTaHU3MBI.

9. TepmodnTbHBIE MUKPOOPTAHU3MBI M TPUPOJIA MX TEPMOYCTOWIHBOCTH.

10. EcrecTBeHHbIE Cpeibl 0OUTaHUS ICUXPODHIBHBIX U ICUXPOAKTUBHBIX
MHUKpPOOPTaHU3MOB.

11. Pacnipoctpanenue raaopuiabHbIX OakTepuit

12. Metoabl u3ydeHusI MUKPOOHOIOTHYECKHX TTOKa3aTeNei COCTOSIHUS IPUPOIHOM U
AQHTPOIIOTEHHON CPEJIBI.

13. Beienenne MUKpOOPTaHU3MOB M3 PA3JIMYHBIX CPEI.

14. Onenka kadecTBa BO3yxa [0 MUKPOOHOJIOTHYECKUM TTOKA3aTEIISIM.

15. Ponbs Mukpoopranu3mMoB B OpMHUPOBAHUHU T'a30BOI'0 COCTaBa aTMOC(hEpHI.

16. ATmocdepa kak cpena 0OUTaHUSI MUKPOOPTaHU3MOB.

17. JlumutHpyromue GakTopbl Cpeibl.

18. MuxkpobuoTa Bo3nyxa

19. OneHka CaHUTAPHOTO COCTOSTHUS BOIBI.

20. XapakTeprcTHKa BOJOEMOB KaK CpeIbl 0OUTaHHSI MUKPOOPTaHU3MOB.

21. 3HaueHre MUKPOOPTraHU3MOB B IEPBUYHON MPOAYKIIMU BOAOEMOB U MUHEPATU3AIIUH
OpPraHMYECKUX BEILECTB.
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7.3.2. [IpoMexkyTOUHASI aTTeCTAIUS
7.3.2.1. Bompocsl K 3a4eTy N0 THCHUILIHHE «IKOJIOTHSI MUKPOOPTAHU3MOB):

VYdacTre MUKpOOPTaHU3MOB B OMOTHYECKUX KPYrOBOPOTaX BEHIECTB, 00ECIICUNBAIOLIIX
YCTOMYHUBOCTH OMOC(hEPHI.

MecTo MUKPOOPraHU3MOB B HEPAPXUH KUBOTO.

MecTo u poJib MUKpOOPraHu3MOB B buocdepe.

Mukpoopranu3Mbl — HHAUKATOPBI 3arpsI3HEHUS OKPYXKAIOIIEH Cpeibl.

OcobeHHoCTH 3K0(PU3NOI0TMH MUKPOOPTraHU3MOB.

MuKpoOopranu3Mbl Kak 4acTh 3KOCUCTEMBI.

OyHKIIUN MUKPOOPTaHU3MOB B KPYTrOBOPOTaX BELIECTB OMOTCHHBIX 3JIEMEHTOB (yrieposa,
a30Ta, CepPhl U JIPYTHX ), 00ECIEYNBAIOIINX YCTOMYHMBOCTh OrOChephI.
OK0(U3NOIOTHUECKUE IPYIIIBI MUKPOOPTaHU3MOB.

DKCTpeMOPHIbHBIE MUKPOOPTaHU3MBI.

TepmouapHBbIE MUKPOOPTAHU3MBI M IPUPOJIA MX TEPMOYCTOWIHBOCTH.

EcrecTBeHHbIe cpeibl 00UTaHUS ICUXPODMIBHBIX U ICUXPOAKTUBHBIX MUKPOOPTaHU3MOB.
Pacnipoctpanenue ranopuiabHbeIX 0akTepuit

Metoabl M3y4eHUs MHKPOOMOJIOTMYECKHX IIOKa3zaTesiell COCTOSHHUS IMPUPOTHOW U
AHTPOIIOI€HHOU Cpelbl.

Beiienenne MUKpOOPraHU3MOB U3 PA3JIMUHbIX CPE.

[ToneBrbie 1 1aOOPATOPHBIE METOIBI IKOJIOTHYECKOW MUKPOOHUOIOTHH.

W3yueHune MeTo10B onpeAeeHUs aKTUBHOCTUMUKPOOPTaHU3MOB B IIPUPOJIE

OreHka KauecTBa BO3/yXa 10 MUKPOOHOJIOTHUECKUM [TOKa3aTelsiM.

Poines MuKpoOprann3mMoB B GOpMUPOBAHHH T'a30BOTO COCTaBa aTMOC(EPHI.

ATMocdepa kak cpesia 00UTaHUsI MUKPOOPTaHU3MOB.

JIumuTtHupyroume GakTopsl Cpeabl.

Crioco0bl monajjanus MUKpOOPTaHM3MOB B BO3JyX.

MukpobuoTta Bo3nyxa

OneHka CAaHUTapHOTO COCTOSIHUS BOJBI.

XapakTepHucTHUKa BOJIOEMOB KaK Cpe/ibl 0OMTaHHUSI MUKPOOPTaHU3MOB.

3HaueHUEe MUKPOOPTraHNW3MOB B NEPBUYHOM MPOAYKIMH BOJOEMOB M MHHEpAIN3ALMH
OpPraHUYECKUX BEILECTB.

OcHoBHbIE PU3HNOIOTMUECKUE TPYNIBI MUKPOOPTaHU3MOB, YUAaCTBYIOIIHUX B MPEBPALIEHUSIX
BELIECTB B BOJJOEMAX U KPYTOBOPOT OMOTE€HHBIX 3JIEMEHTOB.

MeToibI OLIeHKH OMOJIOTHYECKOM aKTUBHOCTH TOYBBHI.

MukpoOHOpacTUTENbHbIE B3AUMOACHCTBHUS.

AMMOHUUIMPYIOLIIE U LEIUTI0I030JIMTHYECKUE MUKPOOPTaHU3MBI IIOYBHI.
Azotdukcanus u mpodaemMa miog0POAHs MTOYBHI.

CaHuTapHO-TIOKa3aTeJIbHbIE MUKPOOPTaHU3MBI.



