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1. lean u 322U AUCHUAILIHHBI

enp u3ydeHUs AMCIUIUIMHBI — (POPMHUPOBAHWE 3HAHUH O COBPEMEHHOM COCTOSIHUHU
OKpYKArOIIeH Cpelbl, MOHUTOPUHTE 3arps3HUTENICH pa3IMYHBIX Teocdep 3eMIH, YPOBHAX U
METO/JaX HCCIAEAOBaHUS B 00JACTH OXpaHbl OKPYKArOMIEH Cpenbl, HEOOXOMUMBIX IS
peanu3zanuu 00pa3OBaTENbHOW MPOrPpaMMbI MO0 XHMHH B COOTBETCTBHHM C TpPeOOBaHUSIMU
00pa3oBaTeNbHBIX CTAHAAPTOB U OCYIIIECTBICHUHN yU4eOHO-HCCIICIOBATEIBCKON JEATEIbHOCTH.

3amaun JUCHMILINHLI:

- O03HAKOMHUTH CTYJICHTOB C HOBBIMH HAIMPABICHUSIMH COBEPIIICHCTBOBAHUS TEXHOJIOTHI
KAaTaJTUTHYECKUX W aJCOPOIMOHHBIX TMPOIECCOB U COBPEMEHHBIMU (PU3UKO-XHUMHYECKUMHU
METOIaMH aHaJIN3a 00BEKTOB OKPYKAIOIICH CPEIbI;

- JlaTb CBEJIEHHUS O COBPEMEHHBIX HAIPABICHUAX XHUMHYECKOTO MOHHUTOPHUHTA,
OTpENeICHUN TyTed TMOCTYIUICHUs, pACHIpeeieHUs | TIPEBpaIleHUs TOKCHKAHTOB B
OKpYXKaroIlEeH Cpese;

- pa3zo0paTh aKTyaJlbHbIE TIPOOJIEMBbI BHEIPEHUS pecypcocOeperaronmx TeXHOJIOTHI H
VTWIM3AlMA BTOPUYHBIX TIPOJYKTOB M OTXOJAOB XHUMHYECKHUX TMPOM3BOJCTB, a TaKkKe
MMO3HAKOMMTCS C METOJIaMU JTUKBUAAIIMH TIOCISICTBUN XUMUYCCKUX aBapUii;

- copMupoBaTh 3HAaHHA O HA3HAYEHUM MOHHUTOPUHTA MPUPOTHON Cpeibl, METOoJax
HAOJIFIOJICHUS U aHAJIM3a COCTOSIHHS YKOCUCTEM, OLICHKE aHTPOITOTC€HHBIX BO3ICHCTBHUIA;

- Ppa3BUTh HUCCIEIOBATEIHCKUE YMEHHS W HABBIKM B 00JIACTU DKOJIOTHH JIJISi OpTaHHU3a-
UU y4eOHO-UCCIIEI0BATENbCKOM NEATEIIbHOCTH 00YYaIOIIUXCS 10 XUMHUH;

- copMupoBaTh OTBETCTBEHHOE OTHOIICHHE K MPUPOJEC U TOTOBHOCTH K AKTHBHBIM
JIEHCTBHSIM TI0 €€ OXpaHe Ha OCHOBE SKOJIOTHYECKUX 3HAHUH.

2. Mecto aucunmiinusl B ctpykrype OIIOII BO

Jucnunnmza «XUMUYECKU MOHUTOPHHT COCTOSIHUS OKPYXKAIOLIEH CPEAbl» OTHOCUTCS K
BapHaTUBHOW YacTH y4yeOHOrO IJIaHa.

JucnunnnHa u3ydaercs Ha 3 Kypce, B 6 cemecTpe.

J7is u3ydeHust TUCIUILIMHBI TpeOyeTcs: 3HaHUS, YMEHHSI, HaBBIKU, CIIOCOOBI JIeATeIbHO-
CTH u YCTAaHOBKH, [TOJIyYE€HHbIE U C(HOPMUPOBAHHBIE B X0/1€ U3YUEHMSI TAKUX AUCLMITIINH, KaK
«OO0m1as u HeopraHndeckasi XuMusy», «dusnueckas xumusy, «Kommonanas XxuMus» U «AHaIu-
TUYECKasi XUMUSD.

N3yuennto qucuuminHbl «XUMHUYECKUA MOHUTOPUHT COCTOSTHUSL OKPYXKAIOIIEH Cpeabl»
MIPEAINIECTBYET OCBOCHUE NUCIIUIUIMH (TTPAKTHUK):

AHanuTuyecKas XuMus;

DU3NKO-XUMHUUYECKHE METO bl aHalin3a; OCHOBBI TA0OPATOPHOTO aHAJIN3A;

OCHOBBI 1a00PaTOPHOTrO MPAKTUKYMa 110 00LIEH XUMUH.

OcBoeHne AUCHUTUIMHBI «XUMUYECKUM MOHUTOPHHI COCTOSIHHSI OKPYKAIOIIEH CpebI»
SBJISIETCA HEOOXOAMMOM OCHOBOM /IJIS MTOCIIEAYIOIIET0 U3YUEHHsI JUCIUIUIMH (TIPAKTHK):

DKOJIOTHYECKUI MOHUTOPUHT COCTOSTHUS OKPY/KAFOIIEH Cpe/Ibl.

Ob6nacte mpodeccHOHATbHON AEATENbHOCTH, Ha KOTOPYIO OPUEHTHUPYET AWUCIUILINHA
«XUMHYECKUA MOHUTOPHUHT COCTOSIHUSI OKpY’Kalolllel Cpelbl», BKIOYAeT: 00pa3oBaHue, COLH-
anbHYyI0 chepy, KyIbTypy.

OcBoeHre JUCIUTIIMHBI TOTOBHUT K PabOTe CO CIEAYIOMUMH 00BEKTaMU MPOQECcCHo-
HaJIbHOM J1€ATEIbHOCTH!

- o0y4eHue;

- BOCIIUTAHUE;

- pa3BUTHE;

- IPOCBEILIEHUE.

B mpouecce m3ydeHus AUCHMILIUHBI CTYJEHT TOTOBUTCA K BHJAM MHpodecCHOHaIbHON
JeSITeIbHOCTH U PELICHUIO MPOo(ecCHOHaNBHBIX 3a1a4, npeaycMorpeHHbix ®I'OC BO u yueb-
HBIM TUIAHOM:
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HAay4YHO-UCCJICAOBATCIIbCKAA ACATCIbHOCTD
- IIOCTAaHOBKA U PCIICHUEC UCCIICAOBATCIIbCKUX 3a1a4 B obnacTu HAayKU U O6p330BaHI/I$I;
- UCITIOJIb30BAHHUC B HpO(bGCCHOHaJIBHOfI ACATCIIBHOCTU MCTOAOB HAYYHOI'O UCCIICAOBAHMSA.

3. TpeGoBanus K pe3yJbTaTaM 0CBOEHHUS THCHMIIHHBI

IIponiecc M3yueHus AMCUUIUIMHBI HalpaBiieH Ha (OPMHUPOBAHUE KOMIETEHLUI U Tpy/0-
BbIX (QyHKUUH (mpodeccuoHanbHblii cranaapt [lemaror (memaroruyeckast JesITEILHOCTh B J10-
IIKOJIbHOM, HayaJIbHOM OOIIIEM, OCHOBHOM O0IIeM, cpeaHeM oOmeM oOpa3oBaHHH) (BOCIUTA-
T€Jb, YUYUTEINDb), YTBEPKICH MIPUKAa30M MUHUCTEPCTBA TPyAa U cOLMalIbHOM 3amuThl Ne544H ot

18.10.2013).

BrImyckHUK JODKEH 00ManaTh CISAYIOMUMHU TPOGECCUOHATBHBIMA KOMIETCHIIHSIMHE
(ITK) B COOTBETCTBUY C BUJAMU JCATEIHHOCTH:

‘HK-IZ. Ci1oco0HOCTBHI0 PYKOBOAMTDH Y4e0OHO-HCCIe0BATEIbCKOM JeATeTbHOCTHI0O 00y4aroIIMXCcsl

HAYYHO-UCCJIEA0BATC/IbCKaAsA J€ATCIbHOCTH

[TK-12 criocoOHOCTBIO PYKOBO-
TUTH y4eOHO-MCCIIeI0BATELCKON
e TEIbHOCTHIO 00yUYaroXcs

3HATh:
- C1I0COOBI XMMUYECKOT'0 BO3/IEHCTBHS Ha IIPUPOY;

- OCHOBHBIE IIYTH IOCTYIUIEHHS TOKCHKAHTOB B OKpPY)KaroIlylO
cpeay;

- COBPEMEHHBIE HAIIPaBJIIEHHUS XMMHMUYECKOIO MOHUTOpPHHIA B
Halleil cTpaHe U 3apy0esxoMm.

YMeTh:

- OOBSACHATH OCHOBHBIE TEOPETUYECKUE MPEJCTABICHUS O MOHH-
TOPUHIE COCTOSIHUS OKPYXKarOIIeH CpeJibl;

- BJIaJIETh CII0COOAMU OPUEHTAIMU B IPO(PECCHOHATBHBIX UCTOY-
HUKaX HHpOpManuu (KypHaJIbl, CAlThI, 00pa3oBaTeIbHbIE TTOP-
TaJIbl);

- YOPaBJATh y4EOHBIMU TPYIINIaMU C 1I€JIbI0 BOBJIEUEHUs 00y4a-
FOLIMXCS B yU€OHO-HCCIIEI0BATENbCKYIO I€ATEIbHOCTD 1O XH-
MUH.

BJIAJCTh:

- HaBbIKaMU OOBSICHEHUS POLIECCOB, MPOUCXOASIIUX B OKpYXKa-
FOLLEH YeloBeKa IPUPOE, TEXHOTCHHON U COLUAIBHOM CPELE;

- HaBbIKaMU COCTaBJICHUS IJIaHA IEWCTBUN IPU IPOBEJECHUHN MO-
HUTOPHUHIA COCTOSIHUS OIPEJIENIEHHOT0 00BEKTa OKpY KaroIen
CpeIbl;

- HaBBIKaMU IIPOBEJICHUS 2JIEMEHTAPHOIO aHAJIN3a KauyecTBa BO-
UTbI, UCTIOJIb3YEMOM JJ1s1 OBITOBBIX M MPOMBIIIIEHHBIX HYX/I, U~
I1EBBIX MIPOJLYKTOB, ITOYBBI;

- HaBbIKaMU OpTaHMU3aIH TUCKYCCHOHHOTO OOCY>KIEHHS BOIIPO-
COB MOHUTOPHUHIA OKPYXKAIOUIEH CPENIbL.

4. O0beM AUCHUILINHBI U BUJbI Y4eOHOH padoThl

Bcero |Ilecroit
Bun yuebHol paboThl 4acoB ceMecTp
KonraktHasi paborta (Bcero) 54 54
JlaboparopHsbie 36 36
Jlexnun 18 18
CamocrosiTesibHas padora (Bcero) 54 54
Buabl npoMeKyTOYHOM aTTecTauuu
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3auet +

O01asi TPY/10€MKOCTh Yachl 108 108

OO01asi TPy10€eMKOCTh 3a4eTHbIE eIUHUIIbI 3 3

5. Conepskanue QU CHUNITHHBI

5.1. Conep:xanue MoayJieil TMCHUNIMHBI

MopayJb 1. OcHOBBI M MeTOABI XUMHUYE€CKOT0 MOHUTOPHHIA:

MoHuTOpUHI Kak (GopMa M METOJ| M3Y4eHHUs OKpyxkaromeh cpenbl. OOBEKTbl MOHUTO-
punra. Ilonstie 00 3KoNOTHYECKOH MpoOsieMe, HKOJOTHYECKOM OMACHOCTH. DKOJIOTHYECKU
onacHble (hakToOpbl: OMOTHYECKHE, AOMOTHUYECKUE M aHTpoIoreHHble. MOHOBBI MOHHTOPUHT.
brnok-cxemMa MOHUTOpPHHTA.

Knaccudukanus BunoB MoHuTopuHra. CuCTeMbl MOHUTOPUHTIA: JIOKAJIbHASI, PETHOHANb-
Hasl, HallMOHAJbHAsA M Ti00anbHas (oOupe moHsATHs). MacmTalObl MPOBEICHUS MOHHTOPUHTA
okpyxaromieir cpeasl B Poccuiickoit denepanuu. Opranuzanus ciy:kObl MOHUTOpUHTa. [J0-
OanpHas cucremMa MoHuTOpuHra okpyxatouieit cpenpl ('CMOC). A3pokocMUYECKUIT MOHUTO-
puHT. MHOr0o30HaIbHAsl ChEMKA B OIITHYECKOM JIHAIIa30HE.

OneHka cocTtosiHus OKpy»Karouieil cpenpl. @oHoBbIE Noka3zaTenu. Hopmatusbl kauecTBa
OKpy’Karollel cpesbl. Buipl 3arps3HeHust OKpysKarollel cpejibl: HHIPaJUEeHTHOE (XUMUYECKOE),
napaMmerpuueckoe (pusudeckoe), OnorneHornyeckoe (Ha nomyssuuun). KomuuecTBeHHas olleHKa
ypoBHel 3arpsizHeHHOCTH. [IpenensHo nomyctumslie koHueHTpauuu (I1IJIK), npenensHo nomy-
ctumbie BeIOpockl (B/IB).

Mertoabl MoHUTOpHHTa. CpeacTBa HKOJOTMUECKOro HaOIIOACHUSI U KOHTPOJISA: KOHTAKT-
HbIE, HEKOHTAKTHBIE (AMCTAaHIMOHHEIE), Ononornueckue. KoHTponmpyemble moka3zaTenu: QyHK-
IIMOHANbHbIE (IPOJYKTUBHOCTb, OLIEHKAa KPYrOoBOpOTa BEIIECTB M JIp.) U CTPYKTypHbIE (abco-
JIOTHBIE WJIM OTHOCHTEJBbHBIC 3HAUYCHUS (PU3MYECKHX, XMMUYECKUX WM OMOJIOTHYECKUX Tapa-
METPOB — KOHLIEHTPALHsI 3arPSA3HAIOLIETO BeIECTBa, KOA(PUIIMEHT CyMMapHOIo 3arps3HEHUs U
1p.). [IpoGoT6op 1 mpobomoAroTOBKA.

OU3NKO-XMMUYECKHE METOJIbl aHaIM3a O0BEKTOB OKPYKAIOLIEH Cpeabl: CIIEKTPOCKOIMH-
yeckue (aTOMHAasi U MOJIEKYJSIpHAsi CIEKTPOCKOMMS), AJIEKTPOXUMHUYECKUE (KOHIYKTOMETpUS,
HNOTEHIIMOMETPHS], BOJIbTAMIEPOMETPHUS, KYJIOHOMETPHS), Xpomarorpaduyeckue (ra3oxuIKocT-
Has ¥ )KUJKOCTHAs XpomaTorpadus).

Moayanb 2. Buabl MOHUTOPHHTA:

MOHMTOPUHT COCTOSIHUS BO3YIIHOM cpefibl. @OHOBBIN cocTtaB atMocdepsl. MeTteoporo-
TMUYECKUE XapaKTePUCTHUKU BO3IYLUIHOM cpeabl. Meteoposiornyeckue HaOmroaeHusi. OCHOBHBIE
3arpsiI3HUTENN BO3AYIIHOM cpeibl. CpelicTBa KOHTPOJIS 3arpsiI3HEHHOCTH BO3AYIIHON cpeabl. WH-
JMKATOPHbIE TPYOKH, aHAJIN3aTOPbl, METOAMKH BBIMOJIHEHUS U3MepeHHi (0011re npeacTaBiIeHus
Y TIPUHLUIIBI paOOTHI).

MOHUTOPHHT COCTOSIHMS BOJHBIX 00bekTOB. IIpupoansie Bosbl 1 ux cocras. [lonstue o
kauecTBe nUTheBOW BOAbl. ['OCT. Bunabl 1 XapakTepuCTUKU 3arpsi3HEHUN BOJHBIX OOBEKTOB.
Tpancopmanus 3arpsizHuTeNedl 1 UX Murpanus B ruapochepe. Meroasl otdopa npod u ux
KOHcepBanus. MeTouKy BBIMOJIHEHUs U3MepeHuil (001IMe mpeacTaBieH sl U MPUHIMIIBI pabo-
TbI). MOHUTOPUHT COCTOSTHUS M04YB. KoMIIOHEHTHI n o0miue gusnueckue cBOHCTBa mouBkl. [1po-
LIECChl ABOJIIOLIMU U Aerpanauuu nouyB. HebmarompusTHble (akTopbl, yXyALIAIOUIHME KaueCTBO
nouBbl. CTPyKTypa U XapaKTEpUCTUKA 3arpsi3HEHHOCTH IOYBEHHOI'O MOKpOBa. B3dTue nousen-
HBIX 00pa3loB. MeTOAMKY BHITIOTHEHHS U3MEpPEeHUH (001Me IpeICTaBIeHNUs U MPUHIUIIBI pado-
ThI). MeToauKka 00y4eHHUs MIKOJIBbHUKOB JIEMEHTaM MOHUTOPHHTA. POb M BO3MOXHOCTH IIIKOJIBI
B pealin3aliy NMPaKTUYECKON NEeSTEIbHOCTH IIKOJIbHUKOB B MOHHUTOPHHIOBBIX MCCIIEOBAHUSIX.
Knaccuple u BHeKnaccHble (POPMBI TPOBEACHUS HKOJIOTHUECKOr0 MOHUTOpUHTA. [IpakTHueckue
3aHATHS B JabopaTtopuu. [lomeBast mpakTuka (BbIe3).

5.2. Copep:xanue TUCUMIIIIMHBI:
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Jlexknum (18 4.)
Monayab 1. OCHOBBI M MeTOAbI XUMUYeCKOro MoHUuTOpuHTa (10 4.)

Tema 1. BBenenue (2 4.)

1. MonHuTOpUHT KaK (hopMa ¥ METOJ] M3yYCHHUSI OKPYIKAIOIICH CPEJIbI.
2. llenmu MOHUTOpPHUHTA.

3. DKOJOTHYECKH ONacHbIC (PaKTOPHI.

4. HopMaTuBbI KauecTBa OKpYyKarouieh cpeibl.

Tema 2. BBenenne (2 4.)

1. MoHuTopuHr Kak (hopMa U METOJ U3yYEHUS OKPYKAIOILIEH CPeIbl.
2. llenmu MOHUTOpPHUHTA.

3. DKOJOTHYECKH ONacHbIC (PaKTOPHI.

4. HopMaTuBbI KaueCTBa OKPYKarOIIEH CpeIbl.

Tema 3. Kinaccupukanusi BU10B MOHUTOPUHTA (2 4.)

1. Knaccudukaius BU0B MOHUTOPHHTA.

2. JIuCTaHIIMOHHBIE METOABI KOHTPOJISI OKPYKAIOIICH CPEIbl.
3. buonoruueckue MeToIbI KOHTPOJIS OKPY>KAIOIIEH Cpebl.
4. KoHTaKTHbIE METO/1bI KOHTPOJI OKPYXKAIOIIEH Cpeibl

5. OU3HUKO-XMMHYECKHUE METO/IbI aHAIH3a

Tema 4. Kinnaccugukanusi BUJI0B MOHUTOPUHTA (2 4.)

1. Knaccuduxarus BuJ0B MOHUTOPHUHTA.

2. JIMCTaHIIMOHHBIE METObI KOHTPOJISI OKPYKAIOUIEH cpebl.
3. buonorudeckne METOIbI KOHTPOJIS OKPYKAIOIIEH CpeIbl.
4. KoHTaKTHbIE METO/AbI KOHTPOJIS OKPYXKAIOIIEH CpeIbl

5. ®u3uko-xuMudecKue METOJAbI aHAJIN3a

Tema 5. Ouenka cocrossnust atMmocepHoOro Bo3ayxa (2 4.)
Knaccudukanus 3arpsisHuTeneid Bo3ayxa.

CrangapThl KauecTBa aTMOC(epHOro Bo3ayxa

Opranuzanus HaOMIOIEHUH 32 YPOBHEM 3arpsi3HEHUSI aTMOC(hEpHI.
Metoaunku oT60pa mpod BO3IYIIHON CPeIbI

CmecH BpeIHbIX BEIIECTB C BO3yXOM

MeToabl KOHTPOJIS 3arpsi3HEHUST aTMOC(HEPHOTO BO3TyXa

oakrwdE

Monayab 2. Buast MonuTopunra (8 4.)

Tema 6. Ouenka cocrossHust aTMocepHOro Bo3ayxa (2 4.)
Knaccugukarus 3arpsisHuresnei Bo3ayxa.

CranpapTsl KauecTBa aTMOC(HEPHOrO BO3IyXa.

Opranuzanus HaOMI0IEHUH 32 ypOBHEM 3arpsizHeHUs aTMochephl.
Metoauku or6opa mpod BO3IYIIHON Cpebl.

MECH BPEJHBIX BEIIECTB C BO3AYXOM.

MeTo bl KOHTPOJIS 3arpsi3HEeHUs. aTMOCc(epHOro BO31yXa.

oakrwdE

Tema 7. MOHUTOPHHI COCTOSTHMSI BOAHBIX 00HEKTOB (2 4.)
1. IlpupoaHbIe BOJBI U UX COCTaB.
2. TloHsaTre 0 KayecTBE MUTHEBOI BOIBI.
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H METO

3. Buapl 1 XapakTepUCTHKH 3arps3HEHU BOJHBIX OOBEKTOB.
4. Metoabl oTO0pa Mpod U UX KOHCEpBAITHSI.
5. MeTopl nccneoBaHus 3arpsA3HEHNS BOJHBIX OOBEKTOB.

Tema 8. MOHUTOPUHT COCTOSIHHMSI BOJHBIX 00BEKTOB (2 4.)
[IpupoaHbIe BOIBI U UX COCTAB.

[ToHATHE O KaYECTBE MUTHEBOU BOJBL.

Buel v xapakTepUCTUKH 3arpsi3HEHUN BOJHBIX 00BEKTOB.
MeTtobel 0TOOpa MPOO M UX KOHCEPBAIHSL.

MeTob1 nccieoBaHus 3arPSA3HEHUS BOAHBIX OOBEKTOB.

orwdPE

Tema 9. MOHUTOPHUHT COCTOSAHMS MOYB (2 4.)

1. KoMmoHeHTHI U 001e pru3nyeckue cBOicTBa MOYBHI.
2. Or1ieHKa CTETeHH 3arpsI3HEHHOCTH TTOYB

3. OT60p mpo0O MOYBKI 711 KOHTPOJIS UX COCTOSHUS.

4. AHanmu3 COCTOSIHUS TIOYB.

5.3. Conep:xanue TUCUMIIIIMHBI:
JladopaTtopusie (36 4.)

Moayasb 1. OcCHOBBI M MEeTObI XUMHY€CKOr0 MOHUTOpHUHTa (18 4.)

Tema 1. BBenenue. OcHOBBI XUMHUM OKpY Kalouleil cpeabl. MOHUTOPUHT Kak ¢dopMma
1 U3yYeHHMS OKpY Kawuei cpeasbl (2 4.)

Bonpocs! nuis 06cyxeHus:

1. MoHuTopuHT Kak (opMa U METOJ U3yYEHUS OKPYKAIOIIEH CPeIbl.

2. Beenenue. [Ipenmer, 3anaun Kypca « XUMMAYECKHII MOHUTOPHHT COCTOSTHUS OKpYXKa-

rouie cpeap». [lonstue 6uocdepsl. [IpupogHbIe S5KOCHCTEMBI, CBSI3b )KUBBIX (OMOTHYECKUX) U
HEXXMBBIX (A0MOTUYECKUX) KOMIIOHEHTOB B HHX.

3. TokcuuHbIe BCIICCTBA XeMOC(bepBI. CTaH,Z[apTBI KaueCTBa CpClbl.
4. buoreoxuMu4ecKue OUKJIIBI 3JICMCHTOB. AHTpOHOFeHHBIG HapyICcHHA OroreoxuMuye-

CKOI'0 KpyroBOpOTa JIEMEHTOB B IIPUPOJIE U HKOJIOTHYECKUE MTOCIIEICTBYS, BBI3BAHHBIE YTUMU
HapyLIECHUSIMHU.

5. MOHUTOPHHT KaK (popMa ¥ METO] M3y4YCHHUsT OKPYIKAIOIIEH CPEJIbI.
6. Llenm MoHUTOpUHTA.
7. DKOJIOTUYECKH OTacHbIC (haKTOPHI.

DOHOBBI MOHUTOPHHT.

(BJIB).

Tema 2. Kinnaccudgukanust BHI0B MOHUTOPHHTA (2 4.)

Bonpocs! 1151 06cyxkneHus:

1. Knaccuduxaiust BUJ0B MOHUTOPHUHTA.

2. CucTeMbl MOHUTOPHUHTA.

3. Macmrabsl npoBeIeH!s] MOHUTOPUHTA OKpY»Katolei cpenbl B PO.
4. A3pOKOCMUYECKUIT MOHUTOPHHT.

Tema 3. OueHka COCTOSIHUA OKpY:Kawouen cpeabl (2 4.)

Bonpocs! nu1s1 06cyxneHus:

1. Bunpl 3arpsi3HeHUs: OKpY>KaroIel Cpe/ibl.

2. HopmaTuBbl KayecTBa OKPYIKaIOIIEH CpeIbl.

3. KonmdecTBeHHas OlleHKa YPOBHEH 3arps3HCHHOCTH.

4. TlpenensHo nonmyctumble koHueHTpanuu (I1JIK), npenensHo qomyctumbie BBIOPOCHI
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Tema 4. [lonssTe MOHUTOPHHT. Buabl MOHMTOPHUHTA (2 4.)
Bomnpocsl 1i1st 00cy:KaeHus:

1. MoHuTOpUHT KaK (hopMa U METOJ] H3y4EHUS OKPYKAIOIMIEH CpeIbl.
2. Knaccudukanus BU10B MOHUTOPHUHTA.

3. JlucTaHIIMOHHBIE METOABI KOHTPOJISI OKPYKAIOIICH CPEIbl.

4. buonoru4eckrue MeToibl KOHTPOJIS OKpYXKaroIel cpeibl.

Tema 5. MeToabl XUMHYeCKOr0 aHAIU3a (2 4.)

Bomnipocsl 1u1st 00cy:K1eHus:

AHaMTAYECKast XUMHUSI ¥ IKOJIOTHUECKUH MOHUTOPHUHT.

OO011as XxapakTepUCTUKa XUMHUYECKUX METO/IOB aHAIIN3a 00BEKTOB OKPYKaIOIIEeH CpPeIbl.
Krnaccudukanus METo10B XUMAYECKOTO aHATN3a.

KauecTtBeHHast orieHKa 3arpsi3HEHHOCTH 00BEKTOB OKPY’KAIOIIEH Cpebl.
KonuyecTBenHas orieHka 3arps3HEHHOCTH O0BEKTOB OKPYIKAIOIIECH CPEIbI.
['paBumMeTpwus.

Turpumerpus.

NoookrwnpE

Tema 6. MeToabl XUMHYECKOr0 aHaau3a (2 4.)

Bonpocs! nu1s1 06cyxeHus:

AHanuTHuecKas XUMMs M 9KOJIOTMYECKUA MOHUTOPHHT.

OOm1ast xapakTepUCTHKAa XUMAYECKHX METOJIOB aHAJTN3a O0OBEKTOB OKPYIKAIOIICH CPe/IbL.
Knaccugukaius MeTo/10B XMUMHUECKOTO aHAIU3a.

KadecTBeHHast OIIEHKA 3arps3HEHHOCTH 0OBEKTOB OKPY)KAIOILIEH CPEIbI.
KonnyecTBeHHas OLleHKA 3arpsA3HEHHOCTH OOBEKTOB OKPYIKaIOIIeH Cpebl.
I'paBumeTpus.

Turpumerpus.

Noogok~wbhPE

Tema 7. ®U3UKO-XUMHYECKHE M XMMHYECKHE METOAbl AHAJIH3Aa COCTOSTHUS OKpY-
sKamomei cpeas (2 4.)

Bomnpocsl 1u1s 00cy:kaeHus:

1. O6mas xapakTepucTuka (PU3NKO-XUMUYECKUX METOJOB aHalln3a OOBEKTOB OKpYKa-
FOIIEH Cpebl.

2. CrnekTpocKonuueckue (aToMHasi U MOJIEKYJISIpHas CIIEKTPOCKOTIIHS).

3. DIEeKTpOXUMHUYECKHE (KOHAYKTOMETPHS, MOTCHIIHOMETPHS, BOJIBTAMIIEPOMETPHS, KY-
JIOHOMETPUS).

4. Xpomarorpadudeckue (Tra305KUIKOCTHAS U KHUAKOCTHAsI Xpomatorpadus).

Tema 8. ®u3nko-xuMHYecKHe M XUMHYECKHEe MeTOIbl AHAJIM3A COCTOSIHHS OKpY-
JKaroeH cpeasl (2 4.)
Brinonnenue nabopatopHoit paboThl: «PU3NKO-XUMHUECKHE METO/IbI aHATH3a.

Tema 9. 3amura pedeparon (2 4.)

1. buoreHHble 3JIEMEHTHI - CBSI3YIOIIEE 3BEHO MEKIY JKUBOW U HEKUBOI KOMIIOHEHTaMHU
HKOCUCTEMBI.

2. BbrUOreoXMMHYECKHE ITUKIBI JIEMEHTOB B DKOCHCTEMAX.

3. DKOJIOro-XMMHUYECKHI acCeKT MPOUCXOKICHHUS U PAa3BUTHUS JKU3HU Ha 3emIie.

4. AHTpPOIIOTE€HHBIN (pakTOp B MpUpOJE.

5. IIpoGaeMbl SHEPTeTUKH U OKPYXKaroIlas cpeja.

6. BemecTBa - 3arpsa3HuUTENN OKpyxkarwmei cpensl. TokcnaaocTh. CTaHIapTHl KauecTBa
CpeJBl.

7. X"UMUYECKHE Peakuy B aTMOc(hepe U ee 3aluTHhIC CBOMCTRA.
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8. IIpoGnems! "KHCTOTHBIX NOXKAeH". DOTOXUMUYIECKHI CMOT.

9. 3amwuTa atmMocdepsl OT TPOMBIIIJICHHBIX 3arPA3HEHUH.

10. Dxosoruyeckue JOBYIIKH (MOHOOKCHUJ YTIEPOaa, UICTOUHUKU PaluaIluu U Jp.).
11. Xumuueckue 371eMeHThl — TOKCUKAHThI aTMOC(EPHI U BOJIBL.

12. T'maponornyeckuii MUK B IPUPOJIC.

Mopnyas 2. Buabl monutopunra (18 4.)

Tema 10. Onenka cocTosinus atMocgepHoro Bo3ayxa (2 4.)

Bomnpocsl 1i1st 00cy:KaeHus:

1. ®oHOBBIIT cOCTaB aTMOC(EPHI.

2. MeTeoponoruyeckie XapakTepuCcTUKN BO3YITHON CPEIbL.

3. OCHOBHBIE 3arPS3HUTEIN BO3AYIITHON CPEIBI.

4. CpenctBa KOHTPOJIA 3arpsi3HEHHOCTH  BO3-
JIYIITHOM CpEeJIbl.

Brinmonnenue nabopatopHoit paboThl:

JlabopaTtopHas pabota: "DKCIpecc-MeTOl ONpEeIeTICHUs YTIIEKUCIIOrO ra3a U OKCHUJia ce-
psl ( IV) Bo3myxe".

Tema 11. I'mapocdepa (2 4.)

1. IlpuponHbie BOABI U UX COCTaB.

2.. [lonsiTre o KauecTBE MUTHEBOU BOIBI.

3. Bubl 1 XapaKTepUCTHKY 3arPsS3HCHUI BOIHBIX O0OBEKTOB.

4. Metoabl oTOOpa Mpod U UX KOHCEpBAITHSI.

Brinonnenue madboparopHoit paboThI:

JIaboparopHas padota: "Onpenenenue GpU3NUECKUX MOKa3aTeneil BoIbI".

Tema 12. I'mapocdepa (2 4.)

Brinonnenue madbopatopHoit paboThI:

JIaboparopHas pabota: "OmnpeneneHue OCHOBHBIX XHMHYECKHMX IMOKa3zaTelel Mpupoi-
HBIX ¥ CTOYHBIX BOJ".

Tema 13. JIutocdepa (2 4.)

1. KomnoHeHTsI 1 0011ie pu3ndeckue CBOMCTBA TTOYBBI

2. HeGmaronpustHbie (aKTOPHI, YXYAIIAIONINE KAY€CTBO TTOYBBI.

3. CTpyKTypa U XapaKTepUCTHKA 3arPS3HEHHOCTH MMOYBEHHOTO TOKPOBA.

4. B3sTHe MOYBEHHBIX 00pa3IoB. METOIUKHU BBITTOJIHEHUS
u3MepeHuil. Boemmonnenue nadbopaTopHoil paboThI:

JlabopaTtopHas pabota: "3arps3HeHHE MUIIEBBIX MPOIYKTOB HUTPATaAMH U UX OIpeieIie-
HUE B pa3IMYHBIX OBOIIHBIX KYJIbTypax'.

Tema 14. 3ammra pedepartos (2 4.)

BemecTBa 3arpsi3sHUTENN BO3yXa.

Bemectsa 3arps3nuTenu ruapochepsl.

[TapauxoBbiit a3pdext. [lyTu pemenus 3toit npoOaemsl.
[TpoGnema BOSHUKHOBEHUS «O30HHOM ABIPHI».
DKOJIOTMYECKHUE JIOBYIIKH.

3arpsi3HEHUE OKEaHa.

CtouHbIe BOJIBI U UX OYHMCTKA.

[Tpobnema coxpaHeHHsI TPUPOTHBIX PECYPCOB.
DU3NKO-XMMUYECKHE METO/bI OYUCTKU CTOYHBIX BOJ,.

CoNoOR~WNE
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10. Xumuyeckue METOAbl OUMCTKH CTOYHBIX BOJ.

11. BroxuMHUYeCKHE METOABI OYUCTKH CTOYHBIX BOJI.

12. TIpoGnema parmoHaapHOTO BoAonoTpedieHus B Pecriyonuke MopaoBusi.

13. TIpupomansie pecypchl. [Ipobiema pelupKyIsSIuy XUMHUECKIX JIEMEHTOB JIUTOCHEPHI.
14. Mouens TPOMBIIIUIEHHONW SKOCHUCTEMBI.

15. TlecTuiuasl ¢ HU3KOM IKOJIOTHYECKON HArpy3KOH.

16. XuMuuecKkre UCTOYHUKHY ITHILH.

17. Knamosas okeaHa.

18. CoBpemeHHBIC TPOOJIEMBI YTHIIH3AINMH MyCOpa.

19. Metamuzarus 6rnocdepsl, ee MmocaeaACTBHS.

Tema 15. O0yyeHune 0oCHOBAaM MOHMTOPHUHIA B IKOJIE (2 4.)
Bonpocsl 1151 00cy:KI1eHus:
1. Posib ¥ BO3MOXKHOCTHU IIKOJIBI B peaU3alliu MPAKTUYECKON NEATEIbHOCTH HIKOJIbHU-

KOB B MOHUTOPUHI'OBBIX HUCCJIICIOBAHUAX.

paHCK.

paHCK.

2. KiaccHbie ¥ BHEKIIaCCHBIE (DOPMBI ITPOBEICHUS 3KOJIOTHYECKOTO0 MOHUTOPHHTA.
3. IpakTudeckue 3aHATHS B TaOOPATOPHH.

Tema 16. BoinosiHeHue npoekra (2 4.)

[IpumepHas TeMaTUKa MPOEKTOB

1. UccnenoBanue coctosinus Bojibl B p. MHcap B yepte r.0. CapaHck.

2. UccnenoBaHue cOCTOSIHUS BO3IYIIHOM Cpe/ibl B MPOMBIIILIEHHOH 30He T.0. CapaHCK.

3. HccnenoBanue cojpep kaHusi CBHHIIA B COKE PACTCHHIA MTPOMBIIIIICHHON 30HHI T.0. Ca-

Tema 17. Boinosinenune npoexkTa (2 4.)

[IpumepHas TeMaTHKa IPOEKTOB

1. WccnenoBanue coctosiHus BojbI B p. MHcap B uepTte r.0. CapaHck.

2. WccnemoBanue COCTOSIHUS BO3IYIITHOM CPeIbl B IPOMBINIUICHHO# 30HE T.0. CapaHCK.

3. UccnenoBanue copeprkaHusi CBUHIIA B COKE PACTEHMI MPOMBIIIJICHHON 30HBI T.0. Ca-

Tema 18. 3ammuTa npoekra (2 4.)
3amura npoeKTa

6. IlepeyeHb y4eOHO-MeTOAUYECKOI0 OOecnedeHHUsI JAJIS CAMOCTOSITeIbHOI PadoThI

00yYaIOIIMXCS MO TUCHUTILTHHE (MOILYJTI0)

6.1 Bonipocskl U 3a1aHusl IJIsl CAMOCTOSITEIbHOI padoThI
lecToii cemectp (54 4.)

MoayJib 1. OcHOBBI M METOAbI XUMHUYECKOT0 MOHUTOPHUHTA (27 4.)

Bup CPC: IloaroroBka nucbsMeHHBIX padot (3cce, pedepaToB, 10KJIAA0B)
1. BuorenHsle 3J€MEHTHI - CBA3YIOIIEC 3BEHO MCKIY ’KUBOH M HEXKUBOU KOMIIOHEHTAMHU

9KOCHCTCMBI.

2. buoreoxuMmmnueckue ITUKJIBI 9JIEMEHTOB B JKOCHCTEMaAX.

3. DKOJIOro-XMMHUYECKHI acCeKT MPOUCXOKICHHUS U Pa3BUTHS JKU3HU Ha 3emIie.
4. AHTpPOIIOTE€HHBIN (pakTOp B MpUpOJE.

5. IIpoGaeMbl SHEPTeTUKH U OKPYXKAOIIas cpea.
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6. BemecTBa - 3arps3HuTENN OKpyXxaroiei cpenbl. TokcndHocTh. CTaHAapThl KauecTBa
CpEIbL.

7. XuMUYeCcKUe peakiuu B aTMochepe u ee 3alluTHBIE CBOWCTBA.

8. IIpoGisiembl "KHUCIOTHBIX H0XkACH". DOTOXUMUYECKHUIA CMOT.

9. 3ammra atMocdepsl OT MPOMBIIIJICHHBIX 3arPsS3HEHHIA.

10. Dxonoruyeckue JIOBYIIKH (MOHOOKCHUJ YTII€pOaa, UCTOYHUKU paldaliui U Jp.).

11. Xumuyeckue 3JIeMEHTHI - TOKCUKAHTBI aTMOC(EPHI ¥ BOJIBI.

12. T'unposoruuecKuil UK B IPUPOJIE.

Bun CPC: BoinosiHeHre MHAMBUAYAJIbHBIX 3aIaHUM

1. CocTaBuTh TIaHA OPTAHU3AIMHA MOHUTOPHHTA aTMOC(HEPHOTO BO3/TyXa, MOABEPraro-
IIETOCs aHTPOIIOTEHHOMY BO3JIeUCTBHIO. [IpOBECTH METOIBI UCCIIEIOBAHUS, ONITUMAJILHBIC JIJIS
pean3alyy B YCIOBUSIX IIKOJIBL.

2. CocTaBuTh IJIaHA OPraHU3aIMA MOHUTOPHUHTA TTOYBBI CEIHCKO-X035HCTBEHHBIX yIO-
nui. [IpoBecTr METOIBI HCCIIEIOBAHUS, ONTUMAJIBHBIC JIJISIpEeaTu3alii B YCIOBHUSAX IIIKOJIBI.

3. CocTaBuUTh IUIaHA OPTAaHU3AIMH MOHUTOPUHTA peku (o3epa). [IpoBecTr MeTO b1 HC-
CJICIOBAHMS, ONITUMAJIBHBIE JIJIS1 PEAIU3AIIMU B YCIIOBHSX IIKOJIBI.

Monayas 2. Buabl MmonuTopunra (27 4.)

Bup CPC: IloaroroBka nucbMeHHBIX padoT (3cce, pedepaToB, T0KJIAA0B)
BemiecTBa 3arpsi3HUTENN BO3/AyXa.

BemectBa 3arpsi3sHutenu ruipocepsl.

[TapauxoBslit 3¢ dekt. [IyTu pemenus 31oit mpodaembl.

[IpobGnemMa BOBHUKHOBEHUS «O30HHOM JIBIPBI».

DKOJIOTUYECKHUE JTOBYIIKH.

3arpsi3HeHUE OKeaHa.

CTOouHBIE BOJIBI M UX OYHCTKA.

[TpobGiieMa coxpaHeHus MPUPOIHBIX PECYPCOB.

DU3BNKO-XUMHYECKUE METOJIbI OUMCTKH CTOYHBIX BOJ.

0. XuMHUYecKre METOIbI OYUCTKH CTOYHBIX BOJ.

broxuMuyeckre METOAbl OUMCTKU CTOYHBIX BOJI.

12. TIpoGaema parrioHaIBLHOTO BoAONOTpeOieHus B PecriyOnrke MopnoBus.
13. TIpupomansie pecypchbl. [IpoGiema perupKyIsSIu XUMHUECKUX SIEMEHTOB JTUTOC(HEpHI.
14. Mopenb IpOMBIIIIEHHON 3KOCUCTEMBI.

15. Tlecturuapl ¢ HU3KOM SKOJIOTHYECKON HArpy3KOM.

16. Xumuueckre UCTOIHUKH TTHIIIH.

17. KnamoBas oxeaHa.

18. CoBpeMeHHBIEC TPOOJIEMBI YTHIIH3AIMHA MyCOpa.

19. Merannu3zanus Ouochepsl, ee mocieaCTBUS.

RHRoOoo~NoGO~LNE

-
=

Bup CPC: BbinoJiHeHre HHAUBUIYAJBHBIX 3aJaHUI

1.ChopmynupoBaTh TEMY MPOEKTA, CBI3aHHOTO C MOHUTOPUHTOM O0BEKTA OKPY KAIOIIIEH
cpensl.

2. CIoiaHupoBaTh 3aJ1auu U JICHCTBUS 110 UX PEIICHHUIO B paMKaX MPeI0KEHHOTO ITPOESKTA.

7. TemaTuKa KypcoBbIX padoT
Kypcosbie paboTh! (ITPOEKTHI) MO AUCHUILIMHE HE MPEyCMOTPEHBI.

8. OueHoYHbBIE CPeCTBA /1JIsl MPOMEKYTOUHOI aTTeCTANNU
8.1. KomnereHunu u 3Tansl GopMupoBaHus
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Kozas! komnereHuui Otansl OpMHUPOBAHUS
Kypc, ce- | Popma Monynu (pa3iesnsl) JTUCITUTITTHBI
MECTp | KOHTPOJIS

[1K-12 3 Kype, [3auer Monyib 1:
[[IecToit (OCHOBBI U METO/Ibl XUMHUYECKOI'0O MOHUTOPHHTA.
CEMECTp

[1K-12 3 Kype, [3auer Monyib 2:
IIecToii Busl MOHUTOpHUHTA.
CEMECTp

Ceenennst 00 MHBIX JUCHUILIMHAX, YYACTBYOIIUX B (OPMHUPOBAHNH JAHHBIX KOM-
MeTeHIUi:

Kommnerenmus I1K-12 ¢popmupyercs B mporiecce n3ydeHus TUCIUTIINH:

AnanuTHueckas XuMus, AHATOMUS U MOP(OJIOTHS YeTIOBEKa, AHTPOIIOTCHHBIE (haKTOPHI
uMMyHHTETa, buoreorpadus, buonornyeckue oCHOBBI CEIBCKOTO XO03siicTBa, botanuka, Bumo-
BOE pazHooOpa3ue NTHIl B MPUPOJHBIX HKOCUCTEMAax, BHeypouHas NesiTeIbHOCTh IIKOJIBHUKOB
no 6uonoruu, ['ucronorus, XKuBotHelii Mmup Mopaosun, 3oomorusi, Victopust pa3BuTus Xummu4e-
CKOM Hayku, MeTo/bl aHaIu3a XUMHYECKOTO COCTaBa 0OBEKTOB OKpYyXaromei cpenbl, Heopra-
HU4eckuil cunte3, O01mas u Heopranuueckas xumusi, O6mas sxonorus, Opranusanus UCciIeno-
BaTEJIbCKOW U MPOEKTHOM AESITENbHOCTU ydaluxcs 1no ouonoruu, Oprannyeckuit cuntes, OcHo-
Bbl UMMYHoOJIOTUH, OCHOBBI JTabOpaTopHOro aHaian3a, OCHOBBI J1a0OPaTOPHOTO MPAKTHKYMa IO
o0uieit xumuu, OCHOBBI 1JAOOPATOPHOI'O MPAKTHUKYMA 10 XMUMUU HEOPTaHUYECKUX COEIUHEHUH,
OcHOBBI cHHTE3a OMOAKTUBHBIX OpraHndeckux coefauHenuit, OcHOBbI ¢uTonenonoruu, Ilpu-
KJaaHast xumust, Pacturensubiii Mup Mopaosun, CoBpeMeHHbIE TPOOJIEMbI OpraHU4YEeCKON CUH-
Te3a, CoBpeMeHHbIe MpoOIeMbl opranndeckoil xumuu, ConuanabHas 3KOJOTHS U palloHAIbHOE
pHUpoIonoab30BaHue, CpaBHUTENIbHAS XapaKTEPUCTUKA CUCTEM OPraHOB KMBOTHBIX, PU3HKO-
XUMUYECKHE METO/bl aHanu3a, Pu3nonorus pacreHnii, XuMHUYECKUI aHaJIU3 Ha MPOU3BOJICTBE,
Xumusi oKkpyxkarotie cpenbl, L{luronorus, DK0IOrH4ecKuii MOHUTOPUHT COCTOSTHUSI OKPYXKaro-
1iei Cpebl.

8.2. Iloka3are/ i M KPUTEPHUH OLICHUBAHHUS KOMIICTCHIMH, IIKAJIbI OLICHUBAHUS

B pamkax u3yuaemMoil AUCHUIIIIMHBI CTY/IEHT IEMOHCTPUPYET YPOBHU OBJIAJICHUS KOMIIe-
TEHLUSMU:

IIoBbIlICHHBIH YPOBEHB:

3HAaeT U MOHUMAET TEOPETHUYECKOE COAEPKAHUE AMCLUIIINHBI, TBOPUYECKH HCIIOJB3YyET
pecypchl (TEXHOJIOTUH, CPEICTBA) sl pelleHns Mpo(ecCHOHANBHBIX 33/1a4; BIIaJeeT HaBbIKaMU
pEIIEeHUs MPAKTUYECKUX 3aau.

ba3oBblil ypoBeHb:

3HaeT ¥ MOHUMAET TEOPETUUYECKOE COJIepKaHue; B IOCTATOYHOM CTENeHH c(hOPMHUPOBAHbI
YMEHHMSI IPUMEHATh Ha MPAKTUKE U MIEPEHOCUTDh U3 OJTHOM HayYHOM 00JIaCTH B IPYTYIO TEOPETH-
YeCKHUEe 3HAHUs; YMEHUS U HaBBIKU JEMOHCTPHUPYIOTCA B y4eOHOM M MPAaKTUYECKOH JeATeNbHO-
CTH; UMEET HaBBIKH OIICHMBAHMSI COOCTBEHHBIX JOCTH)KEHUN; YMEET ONpEeNeNsiTh MpoOIeMbl U
NOTPeOHOCTH B KOHKPETHOM 001acTH NpohecCHOHAIBHON AeSITeTbHOCTH.

Iloporosslii ypoBeHb:

IToHnMaeT TeopeTHdecKoe cojaep’kaHHhe; UMEeT MpeJCTaBiIeHue O mpobiemax, mpolec-
cax, SIBJCHMSX; 3HAKOM C TEPMUHOJIOTHEH, CYIIHOCTBIO, XapaKTEPUCTUKAMU H3y4aeMBbIX sBIIe-
HUH; JEMOHCTPUPYET NPAKTUYECKUE YMEHHs NPUMEHEHMS 3HAHUN B KOHKPETHBIX CUTYaIUSAX
npoheccuoHaNbHOM NeSTENbHOCTH.

YpoBeHb HHKE IOPOr0BOro:

JleMOHCTpUpYET CTYIEHT, OOHapyXHMBIIMA NpPoOeNnbl B 3HAHUSAX OCHOBHOTO Y4eOHO-
IPOTPaMMHOT0 MaTepualia, JIOMYCKAIOIIUK MPUHIMIHAIbBHBIE OIIMOKH B BBIMOJHEHUH IPELy-
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CMOTpPEHHBIX MPOTPaMMON 3aJJaHUl, HE CIIOCOOHBIA MPOJOJDKUTH 00YUYEHUE MU MPUCTYIHUTH K
po¢eCCHOHATIBHOM JeSITEIbHOCTH 10 OKOHYaHUHU By3a 0€3 JOIOJHUTEIbHbBIX 3aHATUH 110 COOT-
BETCTBYIOIECH JUCLUIIINHE.

VYpoBens chopmupo- | lllkana onienuBanus sl IpoMeKyToUHOM aTtTtecta- | lLllkana onenuBanus
BaHHOCTH KOMIIETEH- 1197051 no bPC
UH Ok3ameH (nuddepenupo- 3ayer
BaHHBIN 3a4€T)

[ToBbIIIEHHBIT S (OTJIIMYHO) 3a4TEHO 90 — 100%
ba3oBbIit 4 (xopor1io) 3a4TEHO 76 — 89%
[ToporoBsrii 3 (yZIOBIETBOPUTEIHHO) 3a4TEHO 60 — 75%
Hixe moporoBoro 2 (HeyJIOBJIETBOPHUTENLHO) [HE3aYTEHO Huxe 60%

Kpurepuu o1ieHKM 3HaHUM CTY/IEHTOB 110 AUCHUIIIIMHE

Onenka ITokazarenu
3auTeHO CTyZEeHT 3HAeT: OCHOBHbIE CIIOCOOBI XUMHUYECKOT0 BO3JEHCTBUS HA IPUPO-
1Ty, OCHOBHBIC ITyTH IOCTYIUIEHHs 3arps3HSIOLIMX BEIIECTB B OKPYKAIO-
IYI0 CpeAy, COBPEMEHHBIE HANPABICHUS] XUMUYECKOTO MOHMTOPUHIA; Jie-
MOHCTPUPYET yMEHHUE OOBSCHSTH MPOLECCHl, IPOUCXOAIINE B OKPY)KakO-
el 4YeJIOBEKa MPUPOAE, TEXHOITCHHOM M COLMAIBHOM CpEeAe, COCTaBIISITH
IJ1aH AEUCTBUN NPU IPOBEJEHUU MOHUTOPHHIA COCTOSHUS OIPENEICHHOIO
00BEKTa OKpYXAIOUIe Cpeapl; BiIaJeeT OCHOBHBIMU TEOPETUYECKHUMHU
[IPEICTAaBICHUSIMI O MOHUTOPUHI€ COCTOSIHUS OKpY>Karomen cpeabl. OTBeT
ITOTUYEH U MOCJIE0BATENIEH, OTIINYAETCS ITYOMHON U TIOJTHOTOM pacKphITHs
[T€MBI, BHIBOJIbI IOKA3aTEIIbHBI.
Hezauteno CTyZIEeHT JEMOHCTPUPYET HE3HAHNUE OCHOBHOTO COZIEP KAHUS TUCLIUTUINHBI,
O0OHapyXHBasi CyLIECTBEHHbIE MPOOeNbl B 3HAHUAX y4e€OHOro Marepuana,
NIONYyCKAeT MPUHIMINANBHBIE OIIMOKH B BBIMOJIHEHUM IpeJlaraéMbIX 3a-
NTaHWi; 3aTpyaHSETCS JeNaTh BBIBOJABI U OTBEYATh HA JOMOJIHUTEIbHBIE BO-
ITPOCHI IPENOIABATES.

8.3. Bonpochl, 3a1aHus TeKYyLero KOHTPOJIS

Moayab 1: OCHOBBI M MeTOAbI XUMHYECKOT0 MOHUTOPUHI A

IIK-12 cnoco0HOCTHI0 PYKOBOAUTH Y4eOHO-HCCJIEI0BATENbCKON 1esiTeIbHOCThIO
00y4ar I XCs

1. Onucatb MOHMTOPHUHT Kak (OpMY M METOJ M3y4eHHUS OKpY’Kaloulell cpeabl U ero
1eJTb.

2. JlaTth OOIIyIO XapaKTEPUCTUKY XUMHUYECKHX METOIOB aHalN3a OOBEKTOB OKpYIKaI0-
meit cpenpl. Kakue u3 HUX Hanbosee NepCneKTUBHBI ISl UCIIOIb30BAHUS B YCIIOBUSX HIKOJIBI.

3. CocTaBuTh IJIaHA OpPraHWU3AIMM MOHHTOPWHTA aTMOC(EpPHOrO BO3/1yXa, IMOJABEPTaro-
IIErocsi aHTPOIIOT€HHOMY BO3AeHCTBHIO. IIpoBecTn MeTOIblI HCCIIE0BaHUs, ONTUMAIIbHBIE IS
pea3alyy B yCIOBUSIX ITKOJIBI.

4. CocTaBUTh IJIaHA OPTaHM3ALMU MOHUTOPUHIA MOYBBI CENBCKO-XO3SHCTBEHHBIX YTO-
nuii. [TpoBecTr METOBI HCCIIeIOBaHUS, ONTHMABHBIC IS PEATH3aIUU B YCIOBHUSIX HIKOJTBI.

5. CoctaBuTh IJIaHa OpraHU3allMd MOHUTOpHUHTa peku (o3epa). [IpoBecTn MeTOABI HC-
CJIEZIOBaHUS, ONITUMAIIBHBIC ISl PEATN3aliN B YCIOBHUSX IIKOJIBI.

Moayab 2: Buabl MOHUTOPHHTIA
IIK-12 cmoco0HOCTBI0 PYKOBOAWTH Y4eOHO-HCCJIEI0BATENbCKON esiTeTbHOCTBIO

0o0y4aroumuxcs
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1. Onucath BemiecTBa, ABISIONUIMECS 3arpsA3HUTENSIMU aTMochepHoro Bo3ayxa. Critanu-
pOBaTh 3aJauu U JAEHUCTBHS IO MX PELICHHUIO B paMKax mnpoekra «OnpeseneHue 3arpsi3HeHHOCTH
CHE)KHOTO MTOKPOBA» U OMHCATh BUABI M XapaKTEPUCTUKHU 3arPsS3HEHUIN BOJHBIX OOBEKTOB, METO-
el oTOOpa mpobd ux kKoHcepBarusa. ChopmynupoBaTh TpeOOBaHUS K HMHGPOPMAIMH, KOTOPYIO
HE00X0auMo 1oa00paTh 1yst paboThl HAj MPOEKTOM, CBSI3aHHBIM C ONPEAEICHUEM OCHOBHBIX
XMMHUYECKHX MOKa3aTenel NpUpOIHbIX BOJ

3. Onmcath CTPYKTYPY U XapaKTEPUCTUKY 3arpsS3HEHHOCTH MMOYBEHHOT'O MOKPOBA, METO-
Jbl B3ATHUS TIOYBEHHBIX 00pa3L0B, METOAMKH BBIIIOJIHEHUS U3MEPEHHUH TOUYBEHHOT'O IIOKPOBA

4. TlpemioXuTh KPUTEPUH OLIEHKH y4eOHO-MCCIIET0BATENBCKOM PabOThL: «3arpsi3HeHHe
IUILEBBIX MPOJYKTOB HUTPATAMU U UX ONPE/AEICHUE B PAa3IMUHBIX OBOLIHBIX KYJIbTYpax)».

5. Onwmcats poib U BO3MOXKHOCTHU IIKOJIBI B PEANM3ALUU MPAKTHUECKON NIEATEIbHOCTH
IIKOJIbHUKOB B MOHUTOPHUHIOBBIX MCCIIEJOBAHUSAX.

8.4. Bonpochbl MPOMEKYTOYHOM aTTeCTAIUN

Ilecroii cemectp (3auer, IK-12)

PackpbITh CyTh OHATUS « MOHUTOPUHTY.

OnucaTh OCHOBHBIC IIEJIA YKOJIOTHYECKOTO MOHUTOPHHTA.

Onwucars OCHOBHBIC 33J1a4l KOJOTHUYECKOTO MOHUTOPHHTA.

Omnucarb npoucaypsl, KOTOPLIC TOJKHBI BXOJAUTb B CUCTEMY 3KOJIOTHYCCKOI0O MOHU-

PohdE

TOPUHTA.
[TpuBecTH onpeneneHnEe MOHATHS «IKOJOTMYECKH OMACHBIE (DaKTOPBI».
Paccka3zars KakuMM HOpMaTUBAMU Ka4eCTBa OKPYXKAIOLIEH Cpeibl HOJIb3YIOTCS SKOJIOTH.
Omnwucars BUIbI MOHUTOPUHTA 110 MacIITabaM MPOBEACHUSI.
Onucarp AUCTaHLIMOHHBIE METO/bI KOHTPOJIS OKpPY KaroIlel cpebl.
. Onmcare OMOIOTUYECKUX METOZ0B KOHTPOJISI OKPYKAFOIIEH CpPEIbl.

10 PackpbITh CTPYKTYpY KOHTAKTHBIX METOJIOB HAOJIIOJICHUS U KOHTPOJIS 32 COCTOSHHU-
€M OKPY)KAIOIIEH CPeIbI.

11. Onwucare 0cOOEHHOCTH (HPUZUKO-XUMHUYECKUX METOJIOB aHAIN3a.

12. Kak kmaccu(UIUpyrOT WHCTPYMEHTAIBHBIE METOJbI aHAJIM3a MO CHocoly Koimye-
CTBEHHBIX OIpeIeIICHU.

13. Kakumu crioco0amMy OCYHIECTBIISIFOT aHAIN3 MPH HCIOJIb30BAaHUHA WHCTPYMEHTAJb-
HBIX METOJIOB.

14. PackpbITh CyTh MOHSATHS TOKCHYHOCTH. [lepedncnnTh cTaHaapThl KadecTBa OKpYKa-
IOLLEN CPEIBL.

15. Omnucate CTpoeHHE, COCTAaB, U3BMEHEHUE aTMOC(EPHI.

16. IlpuBecTn mpuMepbl XMMHYECKHX peakluil B aTMocdepe U OmucaTh €€ 3allUTHbIE
CBOMCTBA.

17. Tlpoananu3upoBaTh BO3MOXKHBIE M3MEHEHUS KJIMMaTa Ha 3eMile U UX IPHUYUHBI.

18. OxapaxTepn30BaTh KUCIOTHBIE JOXKAN U (POTOXMMHUYECKHIA CMOT .

19. Omnwucarps xumMuro aTMoc(hepHOro 030HA.

20. Onucarp BOAHBIE CHCTeMBI. JlaTh XapaKTEPHUCTHKY CTOYHBIM BOJAM M METOJaM HX
OYHCTKA.

21. Onmucarh TPYHTOBBIE BOABI M UX OTIUYUTEILHBIE OCOOCHHOCTH.

22. OxapakTepu3oBaTh 3arpsi3HEHHE BOJbl OPraHMYECKUMH BelllecTBaMU (He(Th, MECTH-
uuasl. [IAB).

23. Onwucatp Opoueaypy ONpecHEHHE BOJIBI.

24. Onucarh IpUPOAY paJAHaIllu U e¢ OMOJIOTHYECKOE JICHCTBHE.

25. JlaTh XapakTEepUCTHKY pecypcaM 3eMIIu: a) SHEPrOHOCUTENH; 0) pecypchl METaJUIOB,;
B) PECYPCHI HEMETAJIJIOB.

26. Onucatp yIoOpeHUs U PETyJISTOPbI pocTa U pa3BUTHS PACTEHHM.

27. OxapakTepu30BaTh MECTULHIBI U CTIOCOOBI UX TPUMECHEHHUS.

© oo
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28. Onucarb UCTOYHUKHU SHEPTUH, HE 3arps3HSIONICH Cpeay.

29. PackpbITh CyIIHOCTh BOJOPOJHON 3HEPIETUKH.

30. Onucarh METO/AbI HAKOIUICHHS 3JICKTPOIHEPTHH ISl IPUMEHEHHUS Ha TPAHCIOPTE.

31. OxapakTepu3oBaTh aHTPOIIOT€HHbIE BO3/IEHCTBHSI HA OKPYKAIOILYIO CpeNy.

32. IlepeuncanTb OCHOBHBIC HCTOUYHHUKH 3arpsiI3HEHUSI OKPYIKAIOIIEH Cpe/Ibl.

33.  Omnwmcark posib U BO3MOXKHOCTH LIKOJIBI B peaM3allii IPAKTUYECKON e TeIbHO-
CTH IIKOJIbHUKOB B MOHUTOPHHTOBBIX UCCIIEIOBAHHSIX.

34. Onucatb OCHOBHBIC MPOMBIIIJIEHHBIE BEIOPOCH B aTMOC(heEpy.

35. OxapakTepu3oBaTh METOJAbI KOHTPOJISl 3arpsi3HSIOMIMX BEIIECTB B aTMOC(HEPHOM
BO3JIyX€ U BBIOpOCax B aTMocdepy.

36. PackpbITh HH3UKO-XUMHYECKHE OCHOBBI OUMCTKH BO3/IyXa OT Ia3000pa3HbIX PHMECEH.

37. JlaTh XapaKTepUCTUKY CTOUHBIX BOJ U BUJBI UX 3arpsi3HEHUH.

38. Onmcarh METOBI KOHTPOJIS 3arPSA3HSAIONINX BEIIECTB B COPOCAX CTOUYHBIX BOJ.

39. OxapakTepu3oBaTh METO/bl KOHTPOJIS 3arpsA3HSIOIMX BEIIECTB B IOBEPXHOCTHBIX U
MIOJI3€MHBIX BOJHBIX OOBEKTaX.

40. Onwcarb GU3UKO-XMMHUYECKHE U HHKEHEPHbIE METO/Ibl BOJOOUYMCTKH M BOJIOIIOATOTOBKH.

41. Omucatb (HOTOXUMHUYECKYIO U PATUAIIMOHHO-XUMHUYECKYIO OYHUCTKY BOJBI.

42. Omucarh MOYBEHHbIE SKOCUCTEMBI U UX 3arpsizHeHHe. JlaTh XapaKTEepUCTHKY METO-
JlaM KOHTPOJIS 3aTrPS3HSIONINX BEIECTB B TIOYBE.

43. TIpoananu3upoBaTh MOPSJOK OpraHu3alMy paboT MO BEJAECHUIO MPOU3BOICTBEHHOIO
HKOJIOTHYIECKOTO MOHUTOPUHTA ¥ KOHTPOJIS.

44,  Jlatp 0oOLIyI0 XapaKTEPUCTUKY XUMHUECKHUX METOJOB aHalIM3a OOBEKTOB OKpY-
xatouiei cpenpl. Kakue n3 Hux HanOosiee NepcreKTUBHBI 711 UCIIOJIb30BAHUS B YCIOBHUAX IIKO-
JBL.

45. Jloka3zaTb HEOOXOIMMOCTb IPOTHO3UPOBAHKS U YIIPABJICHHS KAYECTBOM CpPeJIbl OOMTaHUS.

8.5. MeToanyeckue MaTepuaJbl, onpeaesioniue nNpoueaypbl OHeHUBAHUA 3HAHUM,
YMeHHii, HABBIKOB M (MJIM) ONBITA /IeSITeJIbHOCTH, XapaKTePU3YyIOIIMX 3Tanbl (popMHUPOBa-
HUSI KOMIIeTeH Ui

ITpomerxyTouHas arTecTanus NpoBOIUTCA B GopMe 3ayeTa.

3ayer MO3BONISET OLICHUTh CHOPMHPOBAHHOCTH KOMIETEHIUH, TEOPETHUUYECKYIO MOATO-

TOBKY CTYACHTaA, €TI0 CIIOCOOHOCTh K TBOPYECKOMY MBIIIJICHUIO, TOTOBHOCTH K HpaKTquCKOﬁ
JACATCIIBHOCTH, HpI/I06peTCHHI)Ie HaBBIKM CaMOCTOSTCIIFHOM pa60Tr,1, YMCHUEC CUHTC3UPOBATDH IT10-
JIYUCHHBIC 3HAHHWA U MPUMCHSATH UX IIPU PCIICHUU MMPAKTUYCCKUX 3a7a4.

[Tpu 6anmbHO-PEHTUHIOBOM KOHTPOJIE 3HAHHMI NTOTOBAst OIICHKA BBICTABISETCS C YIETOM
HaOpaHHOW CyMMBbI OAJUIOB.

CobecenoBanue (yCTHBII OTBET) Ha 3aUeTe

Jlnst onleHKHn c(hOpMUPOBAHHOCTH KOMIETEHITUH TIOCPEACTBOM coOeceoBaHus (YCTHOTO
OTBETA) CTYAEHTY IIpPeIBAapPUTEIbHO MpPEIaraeTcsi IMepedyeHb BOMPOCOB WM KOMIUIEKCHBIX
3aJJaHA{, TIPEIOIaraloIluX yYMEHHE OPHEHTHPOBATHCS B NpoOieMe, 3HAHWE TEOPETUYECKOTO
Marepuana, YMEHHUsS IpPUMEHATh €ro B IPAaKTUYECKOW NPO(EeCcCCHOHANEHOU NesTeIbHOCTH,
BJIaJICHHE HABBIKAMHU M TIPHEMaMH BBITIOJTHEHUS IPAKTUIECKUX 3aIaHUM.

ITpu ouieHKe JOCTHXKEHHUH CTYAEHTOB HEOOXO0AMMO 0OpaIaTh 0co000e BHUMAHUE Ha:

— YCBOGHHE NMPOTPAMMHOTO MaTepHaa;

— YMEHUE U3J1arath MporpaMMHBIN MaTepHal HayYHBIM S3bIKOM;

— YMEHHE CBSI3bIBATH TCOPHIO C TIPAKTHKOM;

— YMEHHE OTBEYaTh Ha BUJIOU3MEHEHHOE 3a/1aHUE;

— BJIaZICHWE HaBBIKAMH TIOMCKA, CHCTEMATHU3aIMH HEOOXOIUMBIX HUCTOYHHKOB JIUTEPATY-
pBI IO U3y4aeMoii mpobiieme;

— yMeHHe 000CHOBBIBATh MPUHSTHIC PEIICHHUS;

MoarotosneHo B cucteme 1C:YHusepcutet (000000692)



— BJIAICHUC HABBIKAMU U TPHUCMaMU BBITIOJIHCHUS TPAKTUICCKUX 3a1[aH1/1171;
— YMCHHE INOAKPCIUIATE OTBET HIIIFOCTPATHBHBIM MaTCpHUAIOM.

TecThl

[Ipu omnpeneneHUM ypoBHS JOCTHUKCHHA CTYACHTOB C IOMOIINBIO TECTOBOTO KOHTPOJIS
Heo0XoauMO oOpaiaTh 0co00e BHUMAaHKE Ha CIeAyIoIIIee:

— OLIGHUBAETCS TIOJTHOCTHIO MPABUIIBHBIN OTBET;

— MpenoaaBaTesieM JI0/DKHA OBITh OIpeesieHa MaKCMMajibHas OILICHKA 3a TECT, BKJIIOYa-
IOIUH OTpeIeTICHHOE KOJIMYECTBO BOIPOCOB;

— MpenoaaBaTeeM MOXKET OBbITh OIpe/ielieHa MaKCUMallbHasl OLIEHKA 3a OIMH BOIIPOC TECTa,;

— MO BOMPOCaM, MPETyCMATPUBAIOIINM MHOXECTBCHHBIH BBIOOp MPaBHUILHBIX OTBETOB,
OIICHKA OMPEIEIIICTCS UCXO/Is1 N3 MAaKCHMAIBHOW OIICHKH 3a OJIMH BOIIPOC TECTa.

[TuceMenHas KOHTpoOJIbHAS paboTa

Bunbel KOHTpOJBHBIX pPabOT: ayAUTOpPHBIE, JOMAIIHUE, TEKYLIHE, SK3aMEHAllMOHHBIE,
NUChbMEHHBIE, Tpaduyeckue, mpakThuueckue, (GpoHTanbHbIE, MHAUBHIYalbHbIE. CHcTeMa 3aia-
HUM NUCbMEHHBIX KOHTPOJIbHBIX padOT JAOJKHA:

— BBISBJIATH 3HAHUSA CTYJEHTOB I10 ONPEACICHHON JUCUUIUINHE (pa3aeny JUCIUILINHEI);

— BBIBJIATH IOHMMAHKE CYIIIHOCTH U3Y4aeMbIX IIPEMETOB U SIBJIICHUH, X 3aKOHOMEPHOCTE];

—BBISIBJISITH YMEHHE CAMOCTOSTENBHO JeNIaTh BBIBOJBI U 0000IICHHUS;

—TBOPYECKH UCIIO0Ib30BaTh 3HAHUS U HABBIKU.

TpeboBanusi K KOHTPOJIBHON paboTe MO TEeMAaTUYECKOMY COJEP>KaHUI0 COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxxke KOHTpOJIbHBIE PA0OTHI MOTYT BKIIFOUATh MEPEYCHb MPAKTUYECKUX 3a/IaHUH.

KonTekcthas yueOHas 3amaua, npoOiaemMHasi CUTyalus, CUTYal[MOHHAs 3aJa4da, KeiicoBoe
3ananue [Ipu onpeneneHnn ypoBHS TOCTH)KEHUN CTYIEHTOB IPH PELLIEHUU YUYE€OHBIX MpaKkTUde-
CKHX 3a7]a4 Heo0X0auMo o0Opaiate 0co60e BHUMaHUE Ha CIeayIolee:

— CIIOCOOHOCTh OMPENENATh M MPUHUMATH eI y4eOHOW 3aJaud, CaMOCTOSITEIBbHO W
TBOPYECKU IJIAHUPOBATH €€ PEIICHUE KaK B TAIIMYHOM, TaK U B HECTAHIAPTHOW CUTYallUU;

— CI/ICTeMaTI/I3I/IpOBaHHI>I€, FJ'Iy6OKI/I€ U ITOJIHBIC 3HAHUWA 110 BCEM pa3I[€J'IaM HpOFpaMMBI;

— TOYHOE HCIIOJIb30BAHUE HAYYHOM TEPMUHOJIOTUH, CTUIMCTUYECKH IPAMOTHOE, JIOTUYE-
CKH HpaBI/IJIBHoe HN3JI0KCHUEC OTBCTA HA BOHpOCBI U 3a1aHUsA;

— BIIaJICHHE WHCTpyMEHTapueM Y4eOHOH MUCIUIUIMHBI, yMeHHUe ero 3(h(eKTUBHO HcC-
I10JIb30BAaTh B ITIOCTAHOBKE 1 pGIHeHI/II/I y‘-I€6HI>IX 3aaay,

— IPaMOTHOE UCITOJIb30BaHNE OCHOBHOM U JIOTIOJHUTEIIBLHON JINTEPATYPHI;

— YMGHI/IG HUCIIOJIB30BATh COBpeMeHHI)Ie I/IH(i)OpMaIII/IOHHI)Ie TEXHOJIOTUU JIs1 peHIGHI/Iﬂ
yueOHBIX 3aj1a4, UCTIOJIb30BaTh HAYYHBIE TOCTHKEHUS APYTUX TUCIUIUINH;

— TBOpUYECKash CaMOCTOsITeNIbHAas paboTa Ha MPAKTHUYECKHX, JTAOOPATOPHBIX 3aHATHUSX,
AKTUBHOE Y4YacTHE B TPYIIOBBIX OOCYXIEHHUSX, BBICOKHHA YpPOBEHb KYIBTYpPhl HCTIOTHEHHS
3aJaHuH.

9. lepevyeHb OCHOBHOI M TONMOJHUTEILHOMH Y4eOHOH JJUTEPATYPHI

OcHoBHasi IMTepaTypa

1. Xaxanuna, T. . Xumus oxpyxatomen cpenbl [Tekct] : yue0. mns OGakamaBpoB /
T. . Xaxanuna, H. I'. Hukutuna, JI. C. CyxanoBa. — 2-e u3f., nepepad. u gomn. — M. : FOpaiir,
2013.-215c.

2. XykoBa, H. B. Xumus oxpyxatomuieit cpeast [Tekcr] : mabopaTopHbIid MPaKTUKYM /
H. B. XKyxoga, O. B. [lo3nasikoBa ; Mopaos. roc. niex. uH-T. — Capanck, 2015. — 76 c.

3. XKykoBa, H. B. MonuTopuHr cocTosiHusi okpyxaromeit cpeasl [Tekct] : yueb. moco-
oue / H. B. XKXyxoBa ; Mopos. roc. nea. un-T. - Capanck, 2011. - 83 c.
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JonosHUTeIbLHAS JUTEpPaTypa

1. XKyxosa, H. B. Xumus oxpyxatomieii cpeast [Tekcr] : yued. mocobue amst cryn. 6uoi.-
xuM. ¢ak. / H.B. XKykoBa, E.A. Ansmkuna; MopoB. roc. nea. uH-T. - Capanck, 2009. — 79 c.

2. Xaxanuna, T. M. Xumusa okpyxaromei cpeabl [Tekcr] : y4e0. mis GakamaBpoB /
T. N. Xaxanuna, H. I'. Hukutuna, JI. C. CyxanoBa. — 2-¢ u3n., nepepad. u gom. — M. : FOpaiir,
2013.-215c.

10. ITepeuyenb pecypcoB HH(POPMALMHMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «AHTepHeT» !
1. http://him.1september.ru (I'azeta «Xumus-ITepBoe ceHTIOPs»)
2. http://www.chemnet.ru (ITopran ¢pyHIaMEHTAITBHOTO XMMHYECKOTr0 00pa3zoBanus Poccum)

11. Meroanyeckne yka3aHusi 00y4arIUMCs 110 OCBOCHUIO THCIUIIIMHBI (MOAYJISA)

N3yuenne nucuuriauHbl «XUMHYECKUA MOHUTOPUHI COCTOSIHHSI OKPYXKAlOLIEH CpeabD»
HEO0OXO0UMO ISl MOJPOOHOr0 M3yUEHUS HEKOTOPBIX TEM, CBSI3aHHBIX C HU3YYEHHEM XHUMUU
OKpPY’KaroIlle Cpebl.

[Ipu ocBoeHMM MaTepuasa AUCHUIUIMHBI HEOOXO0AUMO:

— CILUTAHUPOBATH U PACIPENICIUTh BpeMs, HEOOXOAUMOE JJIsl U3YUeHUs AUCIUILTUHBL;

— KOHKPETU3UPOBATh J1JIs ce0s1 IUIaH U3Y4YEHUs MaTepHaa;

— O3HAKOMHUTBHCS C 00BEMOM U XapaKTepOM BHEAYIUTOPHOH CaMOCTOSITEIBHON pabOTHI
JUISl TIOJIHOLIEHHOTO OCBOCHMS KaXKIOU U3 TEM JTUCLUILIAHBIL.

Cuenapuii u3yueHus Kypca:

— popaboTaiiTe KXyl TEMY MO MpeiaraéMoMy HIDKE aliTOPUTMY ICUCTBUH;

— U3YYMB BECh MaTepHua, BBIIOJIHUTE UTOTOBBIN TECT, KOTOPBIM MPOJAEMOHCTPUPYET TO-
TOBHOCTB K CJlaye 3a4eTa.

Anroput™m paboThl HaJl KaXKIOWU TEMOM:

— A3y4YUTE COAEP/KaHUE TEMbI BHAYAJIE 110 JICKIMOHHOMY MaTepuaiy, a 3aTeM 10 APYTruM
HMCTOYHHUKAM;

— MPOYUTANTE JTOTIOJIHUTENIBHYIO JIUTEPATypPy U3 CIIUCKA, IIPEUIOKEHHOTO IIPEIOIaBaTEIEM;

— BBINUILINATE B TETPAJb OCHOBHBIE MOHATHUS M 3aKOHBI IO TEME, UCIIONb3YS JIEKIIMOHHBIN
MaTepuai Ui CIOBapH, YTO IIOMOKET OBICTPO MOBTOPUTH MaTepHall IpU MOJTOTOBKE K 3aUeTy;

— COCTaBbTE KPATKH IJIaH OTBETA MO KaKIOMY BOIMPOCY, BHIHOCUMOMY Ha OOCYKICHHE
Ha J1a00paTOPHOM 3aHSTHH;

— BBIYYHTE ONPEACIECHUS TEPMUHOB, OTHOCSILUXCS K TEME;

— IPOJyMaiTe NpUMEPHI U WILTIOCTPALIMK K OTBETY IO U3y4aeMOM TEME;

— TPOAYMBIBATE BBHICKA3bIBAHUS MO T€MaM, MPEUIOKEHHBIM K J1a00paTOpHO-
My 3aHsTHIO. PexoMeHanuu no pabote ¢ IUTeparypoil:

— 03HAKOMBTECH C AaHHOTALUAMHU K PEKOMEHIOBAaHHOMW JINTEPATypPE U ONPEIEIUTE OCHOB-
HOM METOJT M3JI0KEHUS MaTepHalla TOr0 WIM MHOTO HCTOYHUKA;

— COCTaBbTE COOCTBEHHBIE aHHOTAIMH K APYTUM UCTOYHHKAM Ha KapTOUYKax, 4TO TTOMO-
KeT MPH MOATOTOBKE pedepaToB, MpU MOATOTOBKE K 3aUeTy;

— BbIOEpUTE T€ UCTOYHHUKH, KOTOpbIE HanboJee MOAXOAAT A U3yUeHHUs] KOHKPETHOH Te-
Mbl. JlucuumimHa «XUMHAYECKUA MOHUTOPUHT COCTOSIHUSI OKPYXKAIOIIEH CpebD» TaeT BO3MOXK-
HOCTh OoJiee OJPOOHO U3YYUTh METO/bI U3y4eHUs (PU3MKO-XHMHUYECKUX IOKa3zaTeslel KOMIIO-
HEHTOB OKpY»Karolel cpeapl. TeopeTruueckre CBEACHUS 3aKPEIUISIIOTCS TP BHIMOJIHEHUHU J1a0o-
paTopHBIX paboT mpeaycMoTpeHHbIX. CodeTaHue MPAKTUYECKOH paboThl ¢ TEOPETUYECKUM
000CHOBaHHEM MO3BOJIET CTYJEHTaM CO3HATEIBHO BBIMOIHITH paboTYy.

[Ipexxae yem mpUCTYNHUTh K BBIMOJTHEHUIO JTA00paTOPHON pabOTHI, CTYJAEHT JOJIKEH U3Y-
YUTh COOTBETCTBYIOLIMK pa3/iesl TEOPETHYECKOrO0 Kypca, O3HAKOMHUTBCS C YCTPOMCTBOM H
Ha3HAuYEHHUEM HCII0JIb3YeMOro B paboTe 000pyI0BaHMsl, YSICHUTh L1€Ib paOOThl U METOIHUKY JKC-
nepumenTa. [lepen HauasoM paboThl mpenogaBaTesb MPOBEPSET TOTOBHOCTh CTYACHTA K Mpak-
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TUKYMY, TIPOBOJIsl cobecenoBaHue (KOJUIOKBUYM) M MPUHUMAET PELICHHE O BO3MOXKHOCTHU J10-
ycKa CTY/IEHTa K DKCIIEPUMEHTY.

BeimonnuB paboty, ywamecs opopMmisiloT B paboueMm jKypHaie oTder o pabore u
NPEIbSABIAIOT €ro npernoaaBarento. OTYeT TOJKEH COAepKaTh CIEAYIOLIUE YIIEMEHTHI:

1. Ha3anue u uenb paboThl; KPATKOE M3JI0KEHHE OCHOBHBIX TEOPETUUECKUX IOJIO0XKE-
HUH, Ha KOTOPBIX Oa3upyercs nqaHHas paboTa.

2. Kpartkoe onucanue Iopsi/iKa BBIIOJIHEHHUS pabOoThI.

3. Pe3ynbTatThl SKCIIEpUMEHTa B BUJE TaOJIHUII, KyJa 3aHOCATCA BCE DKCIEPUMEHTAIbHbBIC
JTaHHBIE U PE3YNIbTAThl PACUETOB.

4. B ciyuae HE0OXOAUMOCTH TpadUYECKON UHTEPIIPETALNUU MOTYYSHHBIX PEe3yIbTaTOB K
OTYeTy MPHUJIAralTcs rpaduKy, BBHITOJHEHHbIE HA MUJUIMMETPOBOH OyMare B ONTHMAaJbHOM
Mmaciirabe.

5. BeiBog 1o paboTe, COOTBETCTBYIOLIMIA MOITYYEHHBIM pe3yabTaTaM; €Ciii OOHAPYKEHBI
OTKJIOHEHHS] OT TEOPETHUYECKUX 3aKOHOMEPHOCTEH, yKa3bIBaeTCsl UX IMpeJroiaraeMas npuinHa.
CrynenTaM 3ampeniaercs:

— MPUCTYIATh K BHIIOIHEHUIO JTa00paTOpHOM paboThl 6€3 pa3pelieHust npenojaBaTes,

— HAXOJUTCA B TabopaTopun 0e3 xanara,

— BBIXOJIUTH U3 J1abopaTopuu 0e3 pa3pelieHus mpenoaaBaress,

— HUCHOJb30BaTh NPUOOPHI U PEaKTUBHI HE MPEJHA3HAUYECHHBIC JJISl BBINOJIHSAEMON
umu paboroii. [IpenogaBatens 00s3aH:

- IPOKOHTPOJIMPOBATh HAJIMYKE HEOOXOAUMBIX PEAKTUBOB U UCIPABHOCTbH J1aOOPAaTOPHO-
ro 000opyAoBaHuUs,

— CJIeIUTH 32 MPABIILHOCTHIO BHITIOJIHEHNUS JIA0OPATOPHBIX padoT,

— YCTPaHATb BO3HUKAIOIINE HEMOJIAIKHU C IA0OPaTOPHBIM 000PYI0BAHUEM.

[To xaxxnoi paboTe CTyEeHTYy IpeiaraeTcsi OTBETUTh Ha HECKOJIBKO BompocoB. Jlabopa-
TOPHBIM TPAKTHUKYM CUYUTAETCSl 3aBEPIICHHBIM €CJIM BBIOJHEHB Bce pPabOThI, MPaBUIBHO
odopmiteH 1ab0paTOPHBIH )KYpHAT U JAHBI OTBETHI HA BCE BOMIPOCHI IO MPOMACHHOM TeMe.

[Ipu BBIMONIHEHUH TA00PATOPHBIX PAOOT CTYIEHTHI 00S13aHBI CTPOTO COOMIOAATH MpaBUIIa
TeXHUKU Oe3omacHOCTH. CTyAEHTbI, HApyLIAIOUIUMe MpaBUia TEXHUKU O€30IacHOCTH, MOTYT
OBITH OTCTPAHEHBI OT BBINMOJIHEHUS J1a00paTOPHBIX PadoT.

12. Mlepeyens UHPOPMAIMOHHBIX TEXHOJIOTU

Peanuzanus yuyeOHOM mporpammsl o0ecrieunBaeTcs JOCTYNOM KaKJOro CTYJEeHTa K MH-
(dbopMaIMOHHBIM pecypcaM — IJIEKTPOHHOU OMOIMOTEKe M CeTeBhIM pecypcam WUHtepuer. s
ucnonb3oBanus KT B yueOHOM mpoliecce MCHOIB3YETCsl MpOrpaMMHOE oOecrieueHue, Mmo3Bo-
JISOLIEe OCYIIECTBIATh MOUCK, XpaHEHHE, CUCTEMAaTH3all1I0, aHAJIN3 U NIPE3eHTalni0 HHpopMa-
IIUH, SKCIOPT MH(pOpMAIMK Ha LHU(POBbIE HOCUTENH, OPraHU3alMI0 B3aUMOJICHCTBUS B pealb-
HOM U BUPTyaJlIbHON 00pa30BaTeIbHOM cpeie.

WuauBUayanbHble pe3ysbTaTbl OCBOEHUS TUCHMIUIMHBI CTYAEHTaMH (UKCHUPYIOTCS B
ANIEKTPOHHOU MH(POPMAITMOHHO-00pa30BaTEIBLHON Cpeie YHUBEPCHUTETA.

12.1 IlepeyeHb NPOrPaMMHOrO odecneyeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer I[TPOD

12.2 Ilepevyenb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(o0HOBJIEHME BBITIOJHACTCS €KeHedeJbHO)
1. Uadpopmanmonno-npasosas cuctema «[TAPAHT» (http://www.garant.ru)
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2. CipaBounas npaBoBas cucteMa «KoncymnprantlLmtocy ( http://www.consultant.ru)

12.3 [lepeyeHb cOBpeMeHHBIX MPO(ecCHOHATBLHBIX 0a3 TaHHBIX

1. Ilpodeccuonanbhas 6a3a qaHHbIX «OTKPHITHIE TaHHBIE MUHUCTEPCTBA 00pa30BaHUS U
nayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Ilpodeccuonanbuas 6a3a ganHbIX «llopTam OTKPHITHIX JaHHBIX MUHHUCTEPCTBA KYJb-
Typsl Poccuiickoit @eneparuny» (http://opendata.mkrf.ru/)

3. DnekrponHas OubmuoreuHas cucrema Znanium.com( http://znanium.com/)

4. Hayunas snektponHas 6uoanoreka e-library( http://www.e-library.ru/)

13. MaTepuaJbHO-TeXHHYECKOe o0ecneuyeHne JUCHHIINHBI (MO1YJIs1)

Jlyis mpoBeiCHUST Ay TUTOPHBIX 3aHATUNA HEOOXOJAUM CTaHIAPTHBIN HAOOP CHEIHATU3UpPO-
BaHHOW y4eOHOM Mebenu 1 yueOHOro 000py0BaHus, a TAKXKE MYJIbTUMEANIHOE 000pYyI0BaHNE
JUISL IEMOHCTpAIlMY TIPEe3eHTAlMN Ha JICKIUAX. [ mpoBeeHus] MPaKTUYECKUX 3aHSATUH, a TaK-
YK€ OpraHU3aIUi CaMOCTOSTENIbHON paboThl CTY/IEHTOB HEOOX0IMM KOMITBIOTEPHBIN Ki1ace ¢ pa-
00YMMH MecTaMH, 00ECTICUNBAIOIINMH BbIX0 B IHTEpHET.

NunuBuayanbHble pe3ylbTaThl OCBOCHHUS AUCHUIUIMHBI CTYIEHTAMU (PUKCUPYIOTCS B
AJIEKTPOHHON MH(POPMAITMOHHO-00Pa30BaTEIBLHON Cpe/ie YHUBEPCUTETA.

Peanuzanus yueOHOU mporpaMMbl 00ecreurBaeTcs JIOCTYIOM Ka)JI0ro CTyJIeHTa K MH-
(dbopMalMOHHBIM pecypcaM — 3JIEKTPOHHOU OMOIMOTEKe M ceTeBhIM pecypcam Uurtepuer. s
ucnonszoBanus MKT B yueOHOM mporiecce HEOOXOAMMO HAMYKME MPOrPaMMHOT0 00eCreueHus,
MO3BOJISFOIIETO OCYIIECTBIIATH MOMCK HHPOpMAIHK B ceTH MHTEepHET, cHcTeMaTH3allnio, aHaIi3
U TIPE3eHTalNI0 HH(OPMALIUU, IKCIOPT HHPOPMAIH Ha IU(POBBIE HOCUTEIIH.

Y4yeOHas ayauTopus AJIsl POBEACHUS 3aHATHI JEKIIMOHHOI0 THUIIA, 3AHATHI CeMH-
HAPCKOI0 THUIA, TPYNNOBBIX ¥ MHIANBHAYAJIbHBIX KOHCYJbTAIUI, TEKYIIEr0o KOHTPOJISA H
npome:kyTouHoii arrecramuu (Ne 15).

[TomernieHne yKOMIUIEKTOBAHO CIEIMATM3UPOBAHHON MEOENIbI0 M TEXHUYECKUMH Cpel-
CTBaMU O0y4YeHHUSI.

OcHoBHOE 000pYIOBaHUE:

HabGopsl neMoHCTpalimoHHOTO 000pY/AOBaHUs: aBTOMaTH3MpOBaHHOE pabodee MecTo B
cocraBe (yueOHBIM MyJIbTUMEIUNHBIA KOMILJIEKC TpUOYHA, IPOEKTOP, JIa3epHas yKa3zKa, MapKep-
Has ocka); KoinoHku SVEN.

YueOHo-HaIIHEIC TOCOOUS:

[IpesenTanumu.

JIMIeH3MOHHOE TPOrpaMMHOE 00CCIICUeHNE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

YueOHas ayiuTopus AJsl NPOBeIeHHUs 3aHATHI JIEKIIMOHHOT0 TUIA, 3aHATHI ceMHU-
HAPCKOTr0 THIA, TPYNNOBBIX U WHIAHBHAYAJIbHBIX KOHCYJIbTALM, TEKYIIEr0o KOHTPOJSI U
NpoMeKyToUHOM aTrTecTanum (Ne 12).

JlaGoparopusi pu3n4ecKo U KOJJIOUIHON XUMHH.

[TomenieHne YKOMIUIEKTOBAHO CIICHUATH3UPOBAHHON MEOENbI0 U TEXHUYECKHUMH CPej-
CTBaMU O00y4YeHUS.

OcHOBHOE 000pY/JIOBaHUE:

HaGopsl neMoHCTpamoHHOTO 000pYJIOBaHUS: aBTOMAaTU3MPOBAHHOE paboyee MeCTO B
cocTaBe (CUCTeMHBIH 070K, MOHUTOP, KJIIABUATypa, MBIIIIH).

JIaGopatopHoe 000pyZOBaHME: BeChl TEXHUYECKHE; HAOOp THPh; aKBaTUCTHUILIATOD; Ka-
nopumeTp; mydenpHas meuys; TepmMomerp bekmaHa; GOTOIIEKTPOKOIOPUMETP; IIEKTPOILITUTKA
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OIIT-1; skpaH HACTEHHBIN; IITATUB JTA0OOPATOPHBIN; WTAaTUB JabopartopHsbli; PMC — X «Kune-
tuka 2»; PMC — X «Konopumerpus»; PMC — X «Konnykrometpusi»n; PMC — X «pH-meTpusi»;
PMC-X «Temnossie 3¢dpexrsn; MC — X «DnexTpoxumus 2y»; 0aHs BOAsHAs; KOHIYKTOMETP;
JJEeKTpoIUINTa; 6aHa KoMOuHUpoBaHHAs;, hoToMmeTp «IkcnepT-003»; anmapar onpeseseHus co-
CTOSIHHSI He(DTETIPOTyKTOB.

Creunanu3upoBaHHas MeOeb:

CTYJIbS. BUHTOBBIE; CTOJIBI JIAOOPATOPHBIE; MIKa() BRITSHKHOMN; KA A1 TpUOOPOB.

Y4eOHOo-HaIAIHbIE TOCOOUS:

[Tpe3enTaruu; Habop Tadbnun no xumuu (Ileproguueckas cucteMa XUMHUECKUX IEMEH-
toB [[. 1. Menneneesa, Tabnuma pacTBOPUMOCTH, DIESKTPOXUMHUYCCKUN PsJ HAMPSHKSHUS Me-
TaJIJIOB).

JIMIIeH3MOHHOE MPOrpaMMHOE o0ecreueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

IMomemnenne 11t cCaMOCTOSITEILHOI PaGoOTHI.

YuTanabHbIi 32J1 3JIEKTPOHHBIX PeCypCcoB.

[TomenieHne yKOMIUIEKTOBAHO CHEIHATU3UPOBAHHON MEOENbI0 M TEXHUYECKUMH Cpel-
CTBaMU O0y4YeHHUSI.

OcHoBHOE 000pYI0BaHUE:

KommproTepHas TEXHHKaA ¢ BO3MOXXHOCTBIO TOAKIIOYeHUS K ceTr "MHTepHEeT" M 0Oecme-
YEHHEM JI0CTyla B JJICKTPOHHYIO HH(POPMAIIMOHHO-00PA30BATEIBHYIO CpEAy YHHUBEPCUTETA
(xommbroTep 12 mT., MyTbTUMEAUIHBI TPOEKTOP | MIT., MHOTO(QYHKIIMOHATILHOE YCTPOUCTBO 1
HIT., IpuHTEp 1 1IT.).

YueOHOo-HarIIHbIE TOCOOHUS:

[IpesenTtanuu, >IeKTPOHHBIC TUCKH C YIEOHBIMU U y4€OHO-METOIMYECKUMH TTOCOOUSIMHU.

.HI/IIIGHSI/IOHHOC IIPOTrpaMMHOC obecrieueHue:
— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

ITomemenne 1J1s1 CaMOCTOATEJIBLHOM PadoOTHI.

YuraabHbIi 3a1.

[TomernieHne yKOMIUIEKTOBAHO CHEIHMATU3UPOBAHHON MeOeNIbl0 M TEXHUYECKUMHU Cpej-
CTBaMU 00y4YeHUS.

OcHOBHOE 000pYIOBaHUE:

KommbroTepHast TeXHMKA ¢ BO3MOXHOCTBIO MoAKIoueHus k cetu "MuTtepuHer” u obecre-
YeHHEM [OCTyNa B JJIEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEeNbHYIO CpEly YHUBEPCUTETa
(xommbroTep 10 mIT., MPOEKTOP € 3KpaHOM | MIT., MHOTOQYHKIIMOHAIBHOE YyCTpoiicTBO 1 1miT.,
npunTep 1 mr.).

Y4eOHo-HarIS/IHbIE TOCOOUS:

Y4eOHUKHN U Y4eOHO-MEeTOANYECKHE T0COOHS, TEPUOANYECKUE U3/IaHHs], CIIPABOYHAS JIH-
TepaTypa, CTEH]Ibl C TEMAaTHYECKMMH BBHICTaBKaMHU.

JIM1eH3MOHHOE MTPOrpaMMHOe obecrieueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuret [IPOD
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