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Mporpamma yu4ebHON AucuunanHbl «buodursnyeckme MeTOoAbl B 3KONOTUMYECKOM
MOHWUTOPUHIe» cocTaBfeHa Ha ocHose TOC BIMO no HanpaeneHutwo noarotoskn 06.04.01
Buonorus, yTBEPXAEHHOro mnpukasoMm MwuHuUcTepcTBa 06pa3oBaHUA U HaykKu [ OHeL KOl
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o6pasoBaHuns [oHeukoih HapogHoi Pecnybnmkn», yTBepXAEHHOr0 npukKasomMm MuUHMCTepCcTBa
o6pasoBaHuns M Haykun OHP «30» okta6psa 2015 r. Ne750, yuye6HbIX MAaHOB MO HanpaBneHULO
noarotoekn 06.04.01 Buonorua (Mpodunb: Buodusnka), yTBEPXAEHHbIX YueHbIM COBETOM
YHusepcuteta ot 31.03.2017 r., npoTtokon Ne 3 M OCHOBHO 06pa3oBaTeNbHO NpOrpamMmbl,
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1. ObsacTh NMpPUMEHEHUS M MeCTO JTUCHMILUIMHBI B Y4eOHOM Ipolecce: ydeOHas
mucuuiuiiHa «brogusnyeckre MeTobl B 9KOJIOTMYECKOM MOHUTOPUHTE» SBISETCS BapUaTHBHON
YacThl0 MPOPECCHOHATBHOTO OJIOKA IUCIMIUIMH IOATOTOBKH CTYASHTOB IO HAIpPaBJICHUIO
noarotoBku  06.04.01 buonoruss npoduns buodusuka. ns u3ydeHus OaHHON ydeOHOM
JTMCHIUTUIMHBI HEOOXOJMMBI 3HaHUS, YMEHHsS ¥ HaBBIKU, (OpMHUpYyEMbIC NPEAIICCTBYIONIMMU U
COITyTCTBYIOIUMH JucHuIuinHaMu: Pusnka, Pusudeckue Meroabl B Ouonorud, Beenenue B
onodusuky, OuU3noIOrus YeI0BeKa U KUBOTHBIX, MaremMaTHuecKue MeToIbl B Ononoruu, Oomast
U HeopraHwueckas xumus, buoopranmueckas xumus, OpraHudeckas XUMHA, OJKOJOTUS U
palnrMoHabHOE  MPHPOJIONIONIb30BaHue, V30paHHbIE TJIaBBl TEOPETUYECKOH  OHO(pU3MKH,
KomnbroTepHblie nccine[0Banne 1 MOJICIUPOBAHUE OMOJIOTHUECKUX IPOIIECCOB.

SIBiisieTCSl OCHOBOM JUISl M3YUYEHHS TUCIMILTMHBI MeXaHu3Mbl TpaHC(hOpMAaluyd SHEPTUU B
dotocunTe3e U Oynyiiel mpodhecCHOHATLHOM e TEIIEHOCTH.

2. HopMaTuBHBI€ CCBUIKM (npU HE0OX00UMOCU)

3. CTpyKTypa AUCUUIJIHMHBI (MOAY/15)

. ouHas popma 3a04Hast popma
XapakTepucTuka yueOHOM JTUCIUTLINHBI
00y4deHus o0OyueHus
O6pa3zoBaTeIbHBIN YPOBEHB: Maructp
Hanpasienue moaroToBku 06.04.01 Buomorus
ITpodwmib bruodwusnka
KommgecTBo comepkaTeIbHbIX MOTYJIEH (TeM) 2(9)

JuctunanHa 6a30B0H / BapHaTUBHOMN YacTH

N 1 Huctunnuna BapuatuBHoi yactu OI1
00pa3oBaTeNLHON POTPAMMBI

meKyuutl, MOOYIbHblll KOHMPOIb,

@OpMBI KOHTPOJIA
npomexcymounas ammecmayust (IK3ameH)

TMokasaremn ouHas hopma 3aouHas Gpopma
00y4eHus o0y4deHus
KonndecTBo 3a4eTHbIX eArHUIL (KPEAUTOB) 2 2
KonnuectBo yacos 72 72
I'on noaroToBKM 1 1
Cemectp 2
KonmuecTBo yacos
- JIGKITMOHHBIX 14 4
- MPAKTUICCKUX, CEMUHAPCKHUX
- 1a00paTOPHBIX 14 4
- CaMOCTOSITEIILHOM paboThI 44 64
B T.4. MHIUBHIYAJILHOC 3a/IaHNC

HenenrHOE KONMHMYECTBO YacoB, T.4. 5,14

ayJTUTOPHBIX 2

4. OnwucaHue JUCHUTIJINHBI

esu u 3aga4mn.

Ileny — w3ydeHre OCHOBHBIX OMO(MU3UYECKHX METOJOB U CIIOCOOOB MX MPUMEHEHUS B
9KOJIOTHYECKOM MOHHUTOPUHIE C IENbI0 TMOoNyuyeHus Oompinero obObema uHbopmanuu 00
IKOCHUCTEME, a TAK)KE MTPOTHO3ZUPOBAHUS €€ TATBHEHUINETO TTYTH Pa3BUTHS.

3adauu — ycBOEHNE OCHOBHBIX MPUHIIUIIOB, JIXKAIIUX B OCHOBE OMO(PHU3NIECKIX METOJIOB;
MMOHMMAHHUE CTEIICHU BO3JICHCTBUS HA JKUBOH OpPraHW3M KaKIOTO M3 HCIOJIb3YEMbIX METOJIOB;
MoJlyueHHue OOMIMX TPEJNCTaBICHUN O MeNsX U 3aJadaX dSKOJOTUYECKOTO0 MOHUTOPHUHTA;
MMOHMMAaHUE MEXaHW3MOB BO3JCHCTBHS TMPUPOIHBIX M AHTPOIOTCHHBIX (PAKTOPOB HA >KUBOH
OOBEKT.
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TpeGoBanus K pe3yibTaTaM 0CBOEHUs] TUCHUILINHBI: [Ipoliecc n3yueHns TUCHUTIIMHBI
HanpaBjieH Ha (OPMHUPOBAHUE DIIEMEHTOB CIEAYIOIMX KOMIIETeHIUH B coorBercTBHH ¢ ['OC
BIIO no nannomy Hanpasienuto noarotroBku 06.04.01 buonorus npodwis buodusuka:

a) oowexkyromypnuix (OK):

- CIIOCOOHOCTB K a0CTPaKTHOMY MBILUICHUIO, KpUuTHYeckoMmy aHanu3zy undopmanuu (OK -

1).

0) oowenpogeccuonanvnvix (OIIK):

- TOTOBHOCTH HCIIOJIb30BaTh (PyHJAaMEHTAIbHbIE OMOJIOTUYECKHE MPEICTaBICHHS B cepe
podeCcCHOHATBHOM JAEATeILHOCTH JIJIsl TOCTAHOBKH U perieHus HoBbIX 3ama4 (OI1K-3);

- CIIOCOOHOCTH CaMOCTOSITENIFHO aHAJIM3UPOBATh MMEIOLIYIOCS HH(OPMAINIO, BBISBISATH
(dbyHIaMeHTalIbHbIE TPOOJIEMBbl, CTAaBUTh 3a/Jadyy U BBIIOJHATH IOJIEBBIE, JIaOOpaTOpPHBIE
OMOJIOTUYECKHE M MEIUKO-OMOJIOTHUECKUE HCCIICAOBAHUS C HCIIOJIB30BAaHHEM COBPEMEHHOU
anmnapaTypbl U BHIYUCIUTENbHBIX CPEACTB, HECTH OTBETCTBEHHOCTD 32 Ka4eCTBO pabOT U HAYUYHYIO
JOCTOBEPHOCTH pe3yiibraroB (OITK-4);

- TOTOBHOCTh TPUMEHATH COBPEMEHHBIE KOMIBIOTEPHBIE TEXHOJOTHUU TIpH coOope,
XpaHeHud, o0OpaboTKe, aHaiM3e M Tepenaye OWONOTHYECKOW HMH(POpPMAIUK IS PEIICHHS
npodeccroHanbHbIx 3aaa4 (OIMK-7);

8) npogpeccuonanvuvix (I1K):

HAYYHO-MCCJIeI0BATEIbCKAS 1eSITeIbHOCTh:

- CIIOCOOHOCTh  TBOPYECKM UCIOJB30BaTh B HAyYHOM U  IPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOW AESITeNbHOCTH 3HAaHHUA (YHAAMEHTANbHBIX M MPHUKIAIHBIX Pa3/elioB
JUCHUIUIMH (MOAYJEH), ONpenesSoX HallPpaBIeHHOCTh (Ipo(uib) MPOrpaMMbl MarucTpaTypsl
(IIK-1);

- CIOCOOHOCTh MPUMEHSITh METOJUYECKHUE OCHOBBI IPOECKTHUPOBAHMS, BBINOIHEHUS
MOJIEBBIX U JTA0OPATOPHBIX OHOJOTHYECKHX, OSKOJOTMYECKHX HCCIEIOBaHUN, HCIONIb30BATh
COBPEMEHHYIO allapaTypy, BbIUUCIUTEIbHBIE KOMIUIEKCHI (B COOTBETCTBUU C HANPaBICHHOCTHIO
(mpodunem) mporpammer Maructparypsi) (ITK-3);

- CIOCOOHOCTh OCBaMBaTh HOBBIE TEOPUHM, MOJENIH, METOJbl HCCIIEJOBAHMS, HaBBIKH
Pa3pabOTKH HOBBIX METOAMYECKHUX MOAXOIO0B C yueToM 1eneil u 3aaa4 uccnenonanus (I1K-4);

OPraHu3alMOHHO-YNIPaBJIeHYECKAs 1eSITeIbHOCTh:

- CIIOCOOHOCTh MJIAHUPOBATh U MPOBOJUTH MEPONPUATHS MO OLIEHKE COCTOSHUS U OXpaHe
MPUPOJHON CpeIbl, OpPraHU30BaThb MEPONPUATHS [0 PALMOHAIBHOMY IPUPOIOIOJIB30BAHUIO,
OIICHKE 1 BoccTaHoBIeHUI0 onopecypcos (I1K-8);

B pesynbrare nzyuenus: yueOHON JUCHMILIUHBI CTYIEHT JIOJIKEH.

OpueHmupoeampca. B COBPEMEHHBIX Mpo0JieMax »HKOJOTMYECKOT0 MOHUTOPHHTa H
MPUMEHSIEMbIX OMOPU3NYECKIX METOJIaX UCCIIEI0OBAHUS COCTOSIHUS OKPY KaloLel cpebl;

3Hamb: OCHOBHBIE OHO(pU3NYECKHE METOJbl, HCIOJIb3yeMble B  HKOJOTHUYECKOM
MOHHUTOPHHIE, (PU3NYECKHE 3aKOHBI, Jie)Kalllueé B OCHOBE WX padOThl; CTENEHb BO3JCHCTBUS
KaX/10TO U3 UCHOJIb3yEMbIX METO/I0B Ha KHUBON OOBEKT UCCIIEIOBaHMUS;

ymemsp: TONOMPATh METOJbl HEOOXOAUMBIE AJI BBIMOJIHEHMS TOM WM HMHON 3aaayu
HKOJIOTUYECKOT0 MOHMTOPHUHTA; YCHEIIHO KOMOWHUPOBATh pa3iu4Hble OMO(U3NYECKHE METOMIbI
JUIS TIOJIy4€HHUs HamOoJsiee IMOJIHOTO MPEJCTABICHUS O COCTOSHHUU AKOCHCTEMBI MU OTIENIbHBIX
O0MO000OBEKTOB; MaTEeMaTUUYECKH OMUCHIBATh M3MEHEHUS KOJMYECTBEHHOI'O COCTaBa OT/EIbHBIX
TPYII >KUBBIX OPTaHW3MOB, HAXOMSIIUXCS IO BO3JCHCTBHEM pA3IMYHBIX OHOTHYECKHX |
aHTPOIIOTE€HHBIX (PaKTOPOB;

enademp: MPaKTUYECKUMHU HaBbIKaMU WCTIOJIH30BAHUS MUKPOCKOTIHH,
HEHTPUPYTUPOBAHUS, CHEKTPOCKOMHUH, (DIyopUMETpuH, XpoMmMaTorpapuu M MaTeMaTH4ecKOro
MOJIETUPOBAHUS AJIs1 BBITIOJIHEHUSI LIeJIeH U 3a/1a4 9KOJIOTMYeCKOr0 MOHUTOPUHTA.

5. CoaeprxkaHue JUCHUILVINHBI U GOPMBI OPraHU3anMHU Y4eOHOI0 mpouecca



Kypc mucrmmnmael  «buodusnyeckne MeTOAbBI B 3KOJOTMYECKOM MOHHUTOPHHIEY
IpeaycMaTpUBaeT cieayonme (GopMbl OpraHu3aluy ya4eOHOro Iporecca: JISKIUH, 1a00opaTopHbIe
3aHATHSA, CAMOCTOSITEIbHAS paboTa CTy/ICHTA.

MaTepuas u3jaraercs C MCNOJIb30BAaHUEM OO'bACHHUTEJIbHO-UIIIOCTPATUBHBIX
U 3BPUCTUYECKUX MeTOJ0B 06y4yeHUs. B yde6HOM npouecce NpUMeHATCH aKTUBHbIE
U MHTEepaKTUBHbIe (pOpPMbl NPOBeAEeHUA 3aHATUU (Pa36op KOHKPETHBIX CHUTyalMH,
AUCKYCCHUS U T.[.).

CamocrositenbHas paboTa CTYyJSHTOB IPEIYCMAaTPHBACT IOJITOTOBKY K JaOOpPaTOPHBIM

3aHSTHSIM, U3YYCHUE YUeOHOU U METOAMYECKOH JINTEePATypPhl, COCTABICHUE KOHCIIEKTOB.

IMopsinkoBbIi Kparkoe conepkanue TeMbl
HOMep U TeMa
CooepocamenvHutii Mo0yp 1
Tema 1. Lenb 1 3a1aun 3KOJIOrMYECKOr0 MOHUTOPUHTrA. BaXXHOCTh U NpakTUieckoe
BBenenune B Kypc | 3HaueHME TNPUMEHEHUS MOHUTOPUHTa B  JKojoruu. BcemupHas
«buodpusndeckne | METEOPOJIOTHYECKAsl OpPraHM3alus ¢ MEXKIYHApOJHBIA MOHUTOPHHT
METO/IbI B | 3arps3HeHusi ouocdepsl. [lonsarue npegensHO JOMYCTUMON KOHLIEHTPALUU
9KOJIOTUYECKOM (ITOK), mopora Bpennoro nedictBus (IIB/I), mpemenpHo momyctumoro
MOHUTOPHUHIEN BeiOpoca (ITIB) u cOpoca (IIJIC). HopmupoBanue kauecTtBa HMpUPOIHBIX
cpen (1ouBbI, BO3/LyXa, BOJIBI).
Tema 2. [IpuopuTeTHbIE  KOHTPOJHUPYEMbIE MapaMeTpbl MPUPOTHOM  Cpebl.
dopmMupoBaHUe DoHOBOE 3arpsi3HEHUE OKpy)Karomeh cpenbl. TumoBag mnporpamma
MIPOrPaMMBbI HaOmonenud. OtOop TPoO NPUPOTHBIX OOBEKTOB, MpeIBaApUTENbHAS
HaOIIOACHUI U | IOJArOTOBKA, KOHcCepBauMs M XpaHeHue. OrOop npod Bo3ayxa s
oT0op Tpod OmpeieNieHUus] XUMHUYECKOI0 CcOocTaBa aTrMocdepHbIX al’po3oneid. Ordop
mpo6 armochepHbIx ocankoB. OTOOp mMpod cHexHOro mokposa. OTOOp
npod TMOBEPXHOCTHBIX H TOA3EMHBIX BoJA. OTOop mnpo0d ITOHHBIX
otnoxeHuit. OT6op npod moussl. OTOOP MPOO PACTUTETHHOTO MaTepHaIa.
O10op mpoO TkaHel >XMBOTHBIX. OIlEHKa COMOCTaBUMOCTH PE3yJbTAaTOB
HaOJIIO/IEHUH 3a 3arpsi3HEHUEM OOBEKTOB NPUPOJIHON cpenpl. banku
naHHbIX. KOHTpoJb KauecTBa HaOIIOJCHUH.
Tema 3. Ontuyeckass MHUKPOCKONMS, DJICKTPOHHAas MHMKPOCKOMNUS, Ja3epHas
Hcnons3zoBanue Ko(oKkagbHasi MUKPOCKONUS — MPUHIMIIBI 1 0OCOOEHHOCTH paldoThl, poJib B
MeTo/a JKOJIOTMYECKOM MOHUTOpuHre. Meton cuera knerok. OmnpeneneHue
MUKPOCKOIIUH BHJIOBOTO COCTaBa C MCIOJIb30BAHUEM METOJ]a MUKPOCKOIIUH.
Tema 4. OCOOEHHOCTH CIEKTPAJIbHBIX HCCIEIOBAaHUNA OHOJOTHYECKUX OOBEKTOB.
Hcnons3oBanne Bunel paccesnust cBera. AOCOpOIIMOHHAs CIIEKTPOCKOMUS, CIIEKTPOCKOIHUS
MeTo/a KOMOMHAIIMOHHOT'O paccestHus CBeTa (paMaHOBCKas CIEKTPOCKOMUS),
CHEKTPOCKOITUU CTIIEKTPO(OTOMETPHS, IPOU3BOIHAS CIEKTPOPOTOMETPUS — TPUHIUIIBI U
0c00EHHOCTH paboThI, POJIb B IKOJIOTHYECKOM MOHUTOPHUHTE.
Tema). Knaccudukammss metonoB xpomarorpaduu 1o (GU3MYECKOW MPHUPOe
Xpomarorpadu- MOJBMKHOM W  HENOJBIXKHOM a3, B 3aBUCUMOCTH OT cmocola
YECKUE METO/bI. nepeMenieHus copbaTtoB, B 3aBHCHUMOCTH OT MPHUPOJBI Ipoliecca.
Hcnonb3oBaHue pa3iuyHBIX METOAOB XpoMarorpaduu B 3KOJIOTHYECKOM
MOHHUTOPHHTE.
Cooeporcamenvhutii MoOyab 2
Tema 6. O6mue 3akoHOMepHOCTH (uryopecueHIMu. 3akoH BaswuioBa. 3akoH
OnyopecuentHas | Crokca. [lpunanun ®panka-Kongona. Koncranta dQuryopecueHmm.
CIEKTPOCKOIHSI. KBanToBbiii BbIxon. CroekTpbl ¢uyopecueHIIMM H €€ BO30yXKAEHUs.
Metoapl  WM3MEpPEHHsT ~ KBAaHTOBBIX  BBIXOJIOB (baroopeceHITNH.
DOTOTIOMUHECHEHIIUS OMOIOTMYECKHX CHCTEM.




Tema 7. Tpurnnernoe cocrosHue Monekyn. I[lytu ne3akTuBaruM BO30YXKICHHOTO

MeTo b1 cocTOsiHMS. 3aMme yieHHass (IyOpecIeHIIMs U METOIbl €€ PErHCTpalllH.

HCCIEN0BaHUsA [onspuzanus 3ameaneHnoi guyopecreHnuu. ochopecueHs 1 MeTO bl

TPHUILJIETHOTO ee wu3MepeHus. KBantoBelii  BbIXOn  (ochopecneniuu.  Merton

COCTOSIHUS (hIyopUMEeTpHH U €ro UCTIOIh30BaHUE B OMOMOHUTOPHUHTE.

MoOJeKyl.  Merton

¢byopumerpun

Tema 8. O6paboTka TOJYYCHHBIX OSKCHEPUMEHTANBHBIX  JaHHBIX. CrocoObl

MaremaTuueckoe | MaTeMaTHYeCKOTO OIMKMCAHUS OTACIBHBIX IPEACTABUTEIICH SKOCHUCTEMBI.

MOJICIUpOBaHNE B | MaTemMaTH4eCKue MOJACIHM TIEPeHOCa BeIIeCTBA M IPOTHO3WPOBAHUE

3KOJIOTHYECKOM JIOKaJIbHOM 3KOJIOTrIYECKOM 00CTaHOBKH. MaremMaTu4deckoe

MOHUTOPHHTE MOJICIIMPOBAaHNE AUHAMUKH OMOMAacChl (PUTOIUIAHKTOHA MPU BO3JCHCTBUH
Pa3NUYHBIX OMOTCHHBIX U AHTPOTIOTEHHBIX (DAKTOPOB B KaUECTBE MpUMEpPA
MIPUMEHEHHSI MATEMaTHYECKOTO MOJICTUPOBAHUSI.

Tema 9. [TpyanHBl HEOOXOAMMOCTH aBTOMATHU3allMd MOHHTOPHHTA JKOCHCTEM.

ABTOMAaTH3AIINSL OCHOBHBIE TIPHHIMIBI CO3JAHUS aBTOMATH3MPOBAHHBIX KOMILICKCOB

npoiiecca 9KOJIOTUYECKOT0 MOHMUTOpHHTA. Vcmonp30BaHMe aBTOMATU3MPOBAHHBIX

9KOJIOTHYECKOTO KOMILICKCOB Ha MPUMEPE BOIHBIX SKOCHCTEM.

MOHHTOPHHTIA




TemaTnuyeckui miaan

CoaepsxaTreJbHbIA MOAYJIb 1

Koaun4yecTBO 4acoB

Ounas gopma

3aounas popma
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Tema 1.
Beenenne B kypc «buoduszuueckue wmeromel B | 55 | 1,5 4 7
IKOJIOTHYECKOM MOHUTOPHHTE)
p 145 | 0,5
Tema 2.
dopmupoBaHue TMporpamMmbl HaOmoneHuid u ortoop | 8,5 | 1,5 2 5 7
po06
Tema 3. 8 1 5 5 v
Vcnonb30BaHne METOJa MUKPOCKOITUHI 17 1 5
Tema 4. 8 1 5 5 7
Vcnonp30BaHne METOJIa CIEKTPOCKOTTHH
Temas.
6 1 5 75 |05 7
Xpomartorpaguueckue MeTOIbI.
Hmozo no 1 codeprcamenvrnomy mooyio 36 | 6 6 24 39 2 2 35




Copep:xaTejbHbIH MOAYJIb 2

Koaun4yecTBO 4acoB

Ounas gopma 3aounas popma
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Tema 6.
13 | 2 2 5 7
@DiryopeciieHTHas CIIEKTPOCKOIHSI.
Tema 7. 18 1
Meroapl  HCCICAOBaHHMS  TPUILIETHOTO  COCTOsHHS | 15 2 4 5 2 8
MoJiekys. Meron duryopumerpun
Tema 8.
MareMaTrueckoe MOJENMpoBaHHE B OJKoJjormueckom | 13 | 2 2 5 7
MOHHUTOPHHIE
P 15 | 1
Tema 9.
ABTOMAaTH3aug npoiecca skojoruueckoro | 13 2 5 7
MOHHUTOPHHTA
Hmozo no 2 codeprcamenvromy mooyio 36 | 8 8 20 23 2 2 29
Bcezo uacoe no mooynro 72 | 14 14 44 72 4 4 64




6. Tembl ceMMHAPCKMX 3aHATHIA
7. TeMbl IPAKTHYECKHUX 3aHATHH
8. Tempbl J1aOOPATOPHBIX 3aAHATHI

Tema nabopatopHoro 3ansaTus
JlabGopaTtopnast pabora 1 Pemienne 3amay 1mo  ONpENENeHUI0  MPEACNIbHO
nonyctumoirt koHneHtpauuu (I1/IK), mopora Bpemnoro
neiicteus  (I1BJ]), npenenbHO pomyctuMoro BeiOpoca
(ITAB) u copoca (I1JIC)

JlaGoparophas paboTa 2 Onpenenenue coaepKaHus pacTBOPEHHOTO
Kuciiopoga, Tmokaszarenen pH w memouHoctn
PUPOJHBIX BOJ.

JlaGopaTtopHas paborta 3 DOoTOMETPUYECKOE HCCIICIOBAaHUE TMPHUPOAHBIX MPOO
TTOYBBI

JlaboparopHas pabota 4 OueHKa CTeneHu 3arpsi3HeHUs BO3/lyXa pa3InMuHbIMU
METOJIaMH1

JlaboparopHas paboTa 5 N3ydyenne mapaMeTpoB (QUIyOpecUEHIIMH  KYJIbTYpPhI
MHKPOBOJOPOCJIEM INpU  TEMHOBOM U CBETOBOM
ajlanTanuu

JlaboparopHuas pabota 6 N3ydyeHne BIMSHUS HOHOB MEOW Ha (IIYOPECICHITHIO
xjopoduiia GUTOIIIAHKTOHA

JlaGopartopnast pabota 7 [IpuMeHeHne ynponieHHbIX MaTEMAaTHYECKUX MOJIeTieH B

QKOJIOTHYCCKOM MOHUTOPHUHI'C

9. CamocrosiTejibHasi pabora

CamocrosTenbHas pa0oTa CTYJEHTOB HIpEAyCMaTpUBaeT IOArOTOBKY K JIaOOpPAaTOPHBIM
3aHsATHAM (22 yaca).

Taxoke mpeaycCMOTpPEHO M3ydYeHHE y4eOHOM M METOAMYECKOH JHUTepaTyphl, COCTABICHHE
KOHCIIEKTOB.

KomnmnuaectBo yacos
No Ha3ssanue teMbl JHeBHAs 3304Has
dbopma dbopma
ConepxaresibHbI MOAYJIb 1

1 HopmupoBanue kadecTBa NpUpOJHBIX cpej (MOYBBI, BO3/1yXa, 2 4
BOJIBI).

2 OneHKa COMOCTaBUMOCTH  PE3yJIbTaTOB  HAONIOJCHHM 32
3arpsi3HeHUEM OOBEKTOB MPUPOJHOU cpedbl. BaHKu TaHHBIX. 2 4
KoHTposb kauecTBa HAOIIOICHUIA.

3 Ornpeznenenre BHUIOBOTO COCTaBa € MCIHOJIb30BAaHUEM METOJIa 5 4
MHUKPOCKOITHH.

4 Buel paccesiHus cera. 2 4

5 Hcnonp3oBaHue pa3iMYHBIX METOJOB Xpomarorpaduu B 9 4
9KOJIOTUYECKOM MOHUTOPUHTE.

ConepxareJbHbIH MOIYJIb 2

6 MeTonbl M3MepeHUs: KBAHTOBBIX BBIXOAOB (DIFOOPECIICHITHH. 2 4
DOTOMIOMUHECILIEHIINSA OHOTOTMUECKUX CHCTEM.

7 Merton ~ ¢uyopumeTpum M €r0  UCHOJIb30BAaHUE B 9 6
OMOMOHHUTOPHHTE.

8 MaremaTnueckoe  MOJAEIUPOBAHWE JIUHAMUKH  OMOMAcCChI
(UTOIIAHKTOHA TIPYU BO3JICHCTBUU PA3MYHBIX OWMOTCHHBIX M 4 5
AHTPONIOTEHHBIX (DAKTOPOB B KadecTBE MpHUMepa MPUMEHEHUS
MaTEeMaTHYECKOTr0 MOJICITMPOBAHUSI.
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9 Hcnonb3oBaHue  aBTOMAaTH3MPOBAHHBIX  KOMIUIEKCOB  Ha 4 6
pUMepe BOJIHBIX IKOCHCTEM.

Bcero yacos 22 42

10.UnauBuayabHbIE 32 JaHUS

11. KoHTpo/ibHBbIE BONPOCHI K POMEKYTOYHOM aTTeCTALMHU

Bonpocbl kK MOYJILHOMY KOHTPOJIIO

1. PackpoiiTe OCHOBHBIE LI€TU U 3a/1a4M KOJOTUYECKOIO MOHUTOPHHTA;

2. [lepeuncnure u packpoiTe CylHOCTh METO/IOB IKOJIOTUYECKOTO MOHUTOPHHT A,

3. [TpuBenuTe BBIpaXXEHUS ISl BHIYMCIICHUS OIPENEIICHUS MPEAEIbHO JOIMYCTHUMBIX
KOHIIEHTpALUK 3arpsi3HUTEIEH B BOJHOM, BO3IYIIIHOM M TOYBEHHOU Cpeiax;

4. HopmupoBanue kagecTBa OKpYKarOLEH Cpebl;

5. Onumure OCHOBHBIE Talbl OPraHU3aIMsI MOHUTOPUHTA OKPYXKAIOIIEH Cpe/ibl;

6. Otpasure oOume TpeOoBaHUS K MPOBEIACHHUIO 0TOOpA, KOHCEPBALMU M XPAHEHUS
poo;

1. OnuiuTe nporiecc 0TOOpa U aHaiu3a Npood BO3ayXa;

8. Onwummure nporecc 0T6opa U aHaKu3a Npod TPUPOTHON U TUTHEBOM BOIBL;

9. Onumure npouecc 0TOOpa U aHanu3a npod MOYBbI;

10.  Omnwmmmre mporecc 0TOOpa U aHAIKM3a PACTUTENLHOTO U )KUBOTHOT'O MaTepuaa,

11.  Packpoiite 0COOEHHOCTM METOJla MHUKPOCKOIHH, €ro BHJbl, BO3MOXXHOCTH U
00JacTu MPUMEHEHHUS B SKOJIOTHUYECKOM MOHUTOPHUHTE;

12.  Packpoiite 0coOeHHOCTH MeToJa Xpomartorpaduu, €ro BHIbI, BO3MOXHOCTH W
00JacTu MPUMEHEHUS B SKOJIOTMYE€CKOM MOHUTOPUHTE;

13.  Packpoiite ocoOeHHOCTH MeToJa (PIyOpUMETPUHU, €r0 BHIBI, BO3MOXHOCTH W
00JacTi MPUMEHEHHUS B SKOJIOTHYECKOM MOHUTOPHUHTE;

14. Packpoiite 0coOeHHOCTH METOJa CHEKTPOCKOMWHU, €ro BHUIBI, BO3MOXXHOCTH U
00J1aCTH MPUMEHEHHS B 9KOJIOTHYECKOM MOHUTOPUHTE;

15.  Packpoiite 0COOEHHOCTH MeTOoJ1a CIEKTPOPOTOMETPUH, €TO BUJIbI, BOSMOKHOCTH U
00J1aCTH IPUMEHEHHS B 9KOJIOTHYECKOM MOHUTOPUHTE;

16.  Maremarudeckas 00pabOTKa MOJTYIEHHBIX SKCIIEPUMEHTAIBHBIX JAHHBIX;

17.  IlpuBenuTe OCHOBHBIE MOJEIH TPOTHO3UPOBAHUS M DPA3BUTHUA MNOMYJIAIUN U
9KOCHUCTEM,;

18.  IlokaxuTe HEOOXOAMMOCTh NPUMEHEHHsS aBTOMATH3MPOBAHHBIX CHUCTEM B

9KOJIOTMYECKOM MOHUTOPUHTE.
KoHTpoJibHBIE BONIPOCHI K IK3aMEHY

1. [Henp u 3amaum 3KOJIOrMYECKOTO MOHHUTOPHHIA. BaXXHOCTh M IPaKTUYECKOE
3Ha4YECHUE IPUMEHEHHS] MOHUTOPUHIA B DKOJIOTHH.
2. [lonstne mnpenenbHo ponyctumoi koHueHtpanuu (I1JIK), mopora BpeaHoro

neiicteus (I1BJ]), mpenensHo momyctumoro Beiopoca (ITJIB) u copoca (ITHAC). Hopmuposanue
KayecTBa MPUPOJTHBIX cpel (ITOUBbI, BO3/1yXa, BOJIBI).

3. [IpropuTeTHBIE KOHTPOJHpPYEMbIe TapaMeTpbl TPHUPOIHOW cpeabl. DoHOBOE
3arpsi3HeHUE OKpyxKarolei cpeapl. Tumosas mporpaMMa HabIOIeHUI

4, OT60p P00 MPUPOAHBIX OOBEKTOB, MPEABAPUTEIbHAS TTOATOTOBKA, KOHCEPBAILIHS 1
XpaHEHHeE.

5. Ot6op mpoO BO3myXa M OMPEACIICHUS XUMHUYECKOTO COCTaBa aTMOC(EPHBIX
aspo3oneit. OT6op mpob atMocdepHbIX ocaakoB. OTOOP MPod CHEXKHOTO MOKPOBA.

6. OT60p Mpod MOBEPXHOCTHBIX U MOA3EMHBIX BO. OTOOP MP00 TOHHBIX OTIOKEHUH.
OT160p MpoO MOYBHI.

7. OT160p npo0 pactutenbHOro Marepuana. OTdéop npod TKaHel )KUBOTHBIX.

8. OrneHka COMOCTaBUMOCTH PE3YNbTaTOB HAONIONCHUN 3a 3arps3HEHHEM OOBEKTOB

npupoHoit cpenbl. banku nanubix. KoHTposik kauecTBa HAOI0ICHUIMA.
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9. Ontryeckass MUKPOCKOIHUS, AJIEKTPOHHAS MHUKPOCKOIHS, Ja3epHas Ko(OKalbHas
MUKPOCKOIIHS — TIPUHITUIIBI 1 0COOCHHOCTH PabOThI, POJIh B SKOJIOTMIECKOM MOHUTOPHUHTE.

10.  Hcmosb30BaHME MHKPOCKOIHMH JUISI METOJA IOJACYETa KICTOK W OINpPEIeIICHUS
BHJIOBOTO COCTaBa.

11. OcCoOEHHOCTH CHEKTPaIbHBIX HCCIIECIOBAHUM OHOJOTHYECKHX OOBEKTOB. Bubl
paccesiHus CBeTa.

12.  AGcopOruoHHasi CIEKTPOCKOIHUS, CIEKTPOCKONHUS KOMOMHAIMOHHOTO PACCesSHHS
cBeTa (paMaHOBCKAas CIIEKTPOCKOTIHS).

13.  CnekrtpodoroMeTpusi, MPOU3BOAHAS CLICKTPpOoPoTOMETpHsi. POiIb JTaHHBIX METOIOB B
9KOJIOTHYECKOM MOHUTOPHUHTE.

14,  Knaccudukanus MeTo10B XpoMarorpadguu 1mo GU3nIecKoil mpupojie MOoABUNKHON 1
HEMOJBIKHOW (a3, B 3aBUCUMOCTH OT cCIoco0a TepeMerieHuss copOaToB, B 3aBUCUMOCTH OT
MPHUPOIBI TIpOIIecca.

15.  Hcmonb3oBaHWe pa3IMYHBIX METOAOB Xpomarorpadud B  OKOJOTUYECKOM
MOHHUTOPHHTE.

16.  OOmme 3akoHOMepHOCTH (uyopecennun. 3akoH BaBunoBa. 3akoH Crokca.
[Tpuniun ®panka-KoHoHa.

17. Koncranra dayopecuenuun. KBantoBsiii Beixos. CreKkTpbl (UIyopecleHIINN U €&
BO30YKICHHUS.

18.  Meronabl u3MEpEeHHUS KBAHTOBBIX BBIXOJIOB (uIFOOpecieHIINHA. DOTOIFOMIUHECIICHITHS
OMOJIOTMYECKHUX CHCTEM.

19.  TpurmutetHoe cocrostHMEe MoOJeKyl. IlyTh  Jme3akTHBAIMM  BO30YXKICHHOTO

COCTOSIHUSL. 3aMeUIeHHAs (PIIyOPECIICHIIUS U METOJIbI €€ PETUCTPAIIHIH.
20.  Tlonspusamus 3amemneHHOW QuryopecueHnun. PochopeceHnus U METOIbl €
usMepenus. KBaHToBbI#H BBIX0 (hOChHOPECIICHIINH.

21.  Merox (yopUMETPHH U €TO UCTIOIH30BaHNE B ONOMOHUTOPHUHTE.

22.  Oo6pabotka MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX JaHHBIX. CrniocoOsl
MaTEeMaTHYECKOTO OMHMCAHUS OTACIHHBIX MPEJCTaBUTENCH SKOCUCTEMBI.

23.  MaremaTuueckie MOJEIM IEpeHoca BELIeCTBA U MPOTHO3UPOBAHME JIOKAJIBHOMN
9KOJIOTUYECKOI 0OCTaHOBKH.

24.  MaremaTuyeckoe MOJEIUPOBaHHE IMHAMUKM OuOMAacchl (PUTOIUIAHKTOHA TIPU

BO3JICHICTBUM PpA3IMYHbIX OHOI€HHBIX W AaHTPONOIeHHbIX (AKTOPOB B KayecTBE IpUMEpa
IIPUMEHEHHUs MATEMATUYECKOT0 MOJIETUPOBAHMSL.

25.  IlpuymHBI HEOOXOIMMOCTH AaBTOMATH3aIlMM MOHUTOPHHTA 3KocucTeM. OCHOBHBIC
IIPUHLIMIIBI CO3/1aHUsI aBTOMATU3HPOBAaHHBIX KOMILIEKCOB 3KOJOTNYECKOT0O MOHUTOPHUHTA.
26.  Hcmomb30BaHWME aBTOMATHU3WPOBAaHHBIX KOMIUIEKCOB Ha TPHUMEPE BOJIHBIX

OKOCHUCTEM.



12.06pa3zen IK3aMEHAIHOHHOI'O oumJsera .
'Oy BIIO « IOHELIKMI HALITMOHAJIbHBIM YHUBEPCUTET»

OO6pa3zoBaTeNbHBIA YPOBEHB Marwuctp

Hamnpasnenue noaroToBku 06.04.01 buonorus
Cemectp 2

VYyebHas AUCHUIUIMHA buodusnueckre METOIbI B 9KOJIOTHIECKOM MOHUTOPHHTE

IK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Lenp 1 3aga4n 9KOJIOTUIECKOTO MOHUTOPUHTA. Ba)kKHOCTH 1 MpakTHYECKOE 3HAUCHHE
MPUMCHCHUSA MOHUTOPUHI'A B OKOJIOTHH.

2. Knaccugukanus Meto0B Xpomarorpaduu o GU3HYecKoi Mprupoe MoIBHKHON 1
HETIO/IBUKHOM (a3, B 3aBUCHUMOCTH OT CIIOC00a epeMeeHUs: COpOaToB, B 3aBUCUMOCTH OT
HPUPOJIBI IpoLecca.

VYTBepkIeHo Ha 3aceannu Kadeapsl Onopu3NKu

[TpoTokomn Ne or ,, 20 T
3aB. kadenpoii 6nopusuku becnanosa C.B.
DK3amMeHaTop Yydunkuii C.B.

13.06pa3en TecTOBOIr0 3aJaHUsl (NpuU HATUYUL)
14. Kputepunu oneHuBanus

12

Onenka 3HaHUN CTyAeHTOB MpoBoAUTCS Mo 100-0ayIbHOM MIKale COMNIACHO CIIEAYIOIIUM

KPUTEPUSIM:
3ayeTHbIe MOAYJIH ®opma KOHTPOJIs Banibl
Bemmonnenne w crnava  y1abopaTtopHBIX |16
CopnepxaTenbHblil MOAYNb 1 pabot
CamocrosrtenbHas pabora 5
BeimonHenne w cmava  y1abopaTtopHBIX |12
pabot
CopneprxaTenbHbI MOAYID 2
CamocrosiTenpHas pabora 5)
MotybHBII KOHTPOJIb 12
IK3amMeH 50
OO0uuii uTor 100
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IxaJjia oneHUBAHNA:

Ouenka OneHKa 1Mo rocy1apcTBeHHOM mKaje OueHka no
Ho mkanxe | 4 100-ganabuoii i it
0 JLIBHO (3x3ameH, nuddepeHIIHPOBAHHBbII rocy/1apcTBeHHOI
ECTS Kase
mKaj 3a4er) mKase (3a4er)
A 90-100 5 (oTIMYHO) 3a4TE€HO
B 80-89 4 (xoportio) 3a4TCHO
C 75-79 4 (xoportio) 3a4TCHO
D 70-74 3 (YIOBIETBOPUTEIBHO) 3a4TCHO
E 60-69 3 (YIOBJIETBOPUTEIBHO) 3a4TCHO
2 (HEY/IOBIICTBOPHUTEIIHHO) C
FX 35-59 (seyn p . ) HE 3a4TEHO
BO3MO)KHOCTBIO IIOBTOPHOM ClIauu
2 (HeYIOBJIETBOPUTEIILHO)
C BO3MOKHOCTBIO TOBTOPHOM CAauy IIPH
F 0-34 p A p HE 3a4TEHO
yCII0BUH 00s13aTeTIbHOr0 Habopa
JIOTIOJTHUTEITHHBIX OAIIOB

Ixzamen oyenusaemces 6 50 oannos.
JIJ1s1 OLIEHKH 3K3aMEH MPEeroIaBaTeb PyKOBOJICTBYETCS CICAYIOIIUMU MPUHIIMIIAMU:

50 ©0as0B - TOKa3aHbl CHUCTEMAaTHYeCKWE W TIIyOOKHE 3HaHUS TIPH OTBETE Ha
TEOPETHUYECKHE BOIIPOCHI;
40 OamnoB - TOKa3aHbBl CHCTEMATHYEeCKHE M TIIyOOKHME 3HAaHUS TPH OTBETE Ha

TEOPETHYECKHE BOIIPOCHI OMIIETa, HO ITPU OTBETE JOIMYIICHBI HECYILIECTBEHHbIE OIIHOKY;

30 6ana0B — mMOKa3zaHBl HE CHCTEMAaTHYECKHME M HE TIIyOOKME 3HAHHS TPU OTBETE Ha
TEOPETHYECKHE BOIIPOCHI OMIIETa, IPH OTBETE AOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OLIHOOK;

20 6a/J10B - NTOKa3aHbl ITOBEPXHOCTHHIE 3HAHMS MPU OTBETE HA TEOPETHUECKHUE BOIPOCHI
ounera, pu OTBETE JOMYIIEHO MHOTO CYLIECTBEHHBIX OLIMOOK;

-TIPOCTBIE BOMPOCHI 1O 3HAHHWIO OCHOBHBIX OIpENeNeHUul W (OpMYJ, BOCIPOU3BEICHBI
OT/IeNIbHbIE ()parMeHThl MaTepHasa ¢ IOMOIIbIO 3K3aMeHaTopa.

0 - moHOE HEe3HaHWE MaTepHuaa.

15. MarepuanbHoO-TeXHHUYeCKOe o0ecniedyeHHe y4eOHOro nmpouecca

Jns  mpoBeleHHs JIEKHMOHHBIX 3aHATHH TpeOyeTcs ayAuTopuss Ha TpyMIy,
o0Opy/nOBaHHAs MEJIOBOW WJIM MHTEPAKTUBHOW JIOCKOHM, MYJIbTUMEIUWHBIM MPOEKTOPOM U
JKPaHOM.

1. st obecriedeHust J1a0OpPaTOPHBLIX 3aHATHH IO JaHHOMY Kypcy HeoOXoauma
000pyI0BaHHAasi COOTBETCTBYIOIIUM 00pa3oM J1abopaTopHsl, a TAK)Ke KOMITBIOTEPHBIH Kiace

2. MernoBast WM HHTEPAKTHBHAS JOCKA.

3. CaeroBoli MHKpockom, kamepa [opsieBa, crextpodortomerp Ulab, dmyopumerp

Walz Phyto-PAM, naGopaTtopHas mocya.
4. [MTaker nporpamm MathCad, MatLab.
5. Brixon B HTEpHET.
6. TekcToBbIC U AJIEKTPOHHBIE pecypchl HayuHol OMOIMOTeKH YHHUBEPCUTETA.

16. PexomeHna0BaHHAS JIUTEPATypa
OcHoBHast

1. Kopnauenko B. O. Dxonorudeckas 6uodpusuka. Moayns 1 [DnexTponnsiit pecype] :
yuebHoe mocobue / B. O. Kopuuenko, C.B. becnanosa ; 'OY BIIO "JloHenkuii HallmOHANBHBII
yHuBepcuteT ', buonornyeckuit dakynbrer, Kapenpa 6modusuku. — Joneuk : JouHY, 2017. —
OnextpoHHble ganHble (1 daiin).

2. HopmupoBaHWe W CHIDKCHHE 3arps3HEHHUS OKpYXaromled cpeabl [DIeKTpoHHBII
pecypc] / [coct. A. U. CaoHOB]. - DneKTpOHHBIE TEKCTOBBIE AaHHbIe. - JloHenk : JlonHY, 2017.
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3. buodusnueckne Meroapl uccienoBaHHMS ~OuoNOrMYecKux cuctemM. Yactp 1
[DnmexkTpoHHBIH pecype] : ydeOHO-meroamueckoe mocodme / [coct. C. B. becmamoma, IO.
A. Jlerenpkuii, B. O. Kopauenko, C. B. Uybunkuii, P. A. Kanmykog] ; 'OY BIIO "loneuxuii
HaIMOHANBHBIA yHUBepcuteT ', buonornueckuii dakynsrer, Kadenpa Omodusuxu. — JoHenx :
HouHY, 2017. — Dnexkrponnbie nannbie (1 daiin).

4. Anemacoa, A. C. Dxoyiorudeckasi aHaJIUTUYECKass XUMHUs [DIEKTPOHHBIA pecypc] :
yue6. mocooue / A. C. Anemacosa, K. C. JIyrosoii ; [lonenkuii Hat. yH-T, Kad. ananur. xumuu. -
Hownenxk : lonHY, 2010. - snextponnsie nannsie (1 daiin).

JlonmosmurensHast

1. OcHoBbl MaTeMaTHyeckoil OOpabOTKM SKCIEPUMEHTAJIbHBIX TaHHBIX B OWOJIOTHUU
[DnmexkTpoHHEIH pecypc] : yueOHo-MeToanueckoe nocodue / [coct. E. B. Tumomenko] ; OV BITO
"JloHeIKUii HAIMOHAJIbHBIN yHUBepcuTeT", buomorndeckuii dakynerer, Kadenpa ouodusuku. —
Howneuk : [TonHY, 2017 — Dnekrponnsie nanubie (1 daiin).

2. Dkonorudeckas 6uopusuka [DNeKTpoHHBIN pecypc|: 1abopaTOpHbI TPAKTHKYM /
C. B. becnanosa, B. O. Kopuuenko, C. B. Uypuukuii, E. C. Cepreesa; 'OY BIIO [lonenkwmii
HAI[MOHATIbHBIN yHUBepcHUTeT, buonormueckuii dakynprer, Kadeapa Ouodusuxku. — [onen :
HouHY, 2017. — Dnexrponusie ganubie (1 daitr).

3. Ekonoris poBkimnsa. Oxoponu npuponu [Tekcr] : HaBu. moci6. ans ctyn BysiB / B.
I'punuk, FO. Kanapcwkuii, 5. benpiit. - Kuis : Kongop, 2009. - 290 c. (46 3k3.)

4. buojoruueckuii KOHTPOIb OKpyxKatomieil cpensl [Tekct] : reHeTHYecKuii MOHUTOPHHT :
yae0HOE TMOocoOMe Uil CTYACHTOB BY30B, OOYyYarOmIMXCs IO HamparieHuto "buomorus" wu
6uonorndeckum crienuanbHocTsM / [C. A. I'epacbkun, E. . Capanynbuesa, JI. B. [anenko u np.]
; mox pen. C. A. I'epacekuna, E. M. Capamyneuesoii. - Mocka : Axagemus, 2010. - 207 c.
(30 3Kk3.)

17. UndopmanuoHHbIe pecypchl

1. http://biomolecula.ru/content/1844

2. http://lwww.pereplet.ru/nauka/Soros/pdf/0004_007.pdf
3. http://library.biophys.msu.ru/PDF/3362.pdf

4. http://all-ecology.ru/index.php?request=full&id=283

18. IIporpamMvHoe odecrievenue (TPY HATAYIH)
PaGouast mporpamMma paccMOTpeHa U TEpeyTBEpXKJICHAa Ha 3acelaHuu Kadeapsl C

n3MeHeHusaMu (6e3 usmeHenwii) Ha 201 rof. [Ipotokon 3acenanus kadenpor No oT .
3aBeayroniuii kadenpoit Onoduzuku C.B. becnanosa

PabGouas mporpamma paccMoTpeHa M TIepeyTBep)kKIeHa Ha 3acelaHuu Kadeapbl C
n3MeHeHusmu (6e3 n3meHenwii) Ha 201 rof. [Ipotokon 3acenanus kadeapsr No oT .
3aBeyronuii kadenpoit Onoduzuku C.B. becnanosa

PabGouas mporpamma paccMoTpeHa M IepeyTBep)KJIeHa Ha 3aceJaHuu Kadeapsl ¢
n3MeHeHusMu (6e3 n3meHenwuit) Ha 201 rof. [Iporokon 3acenanus kadeapsr No oT .
3aBeayronuii kadenpoit Onoduzuku C.B. becnanosa

Pabouas mnporpamMMa paccMOTpeHa W TepeyTBepXKJeHa Ha 3acelaHuM Kadeapel ¢
n3MeHeHusaMHu (0e3 n3meHenuit) Ha 201 roa. [Iporokon 3acenanus kadeapsr Ne oT .
3aBenyroumii kadenpoit 6noduzuku C.B. becnanosa


http://biomolecula.ru/content/1844
http://www.pereplet.ru/nauka/Soros/pdf/0004_007.pdf
http://library.biophys.msu.ru/PDF/3362.pdf
http://all-ecology.ru/index.php?request=full&id=283

