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1 Heap u 3a1a4 U3y4eHUs TUCUUTIHHBI

Llens u3y4eHHs AMCUMIUIMHBI — (OpMHUpOBaHHE 3HAHUH O COBPEMEHHOM COCTOSHHUH
OKpYXXaromlel cpezbl, MOHUTOPHHTE 3arpsI3HATENICH pasIndHbIX Teocep 3eMIH, YPOBHIX U METOAAX
UCCIIEIOBaHU B OO0JAaCTH OXpaHbl OKpYXarolled Ccpeabl, HEOOXOAUMBIX I peau3aluu
00pa3oBaTEeNIFHON MPOrPaMMBI B COOTBETCTBHM C TPEOOBAaHHMAMHU OOpA30BaTENbHBIX CTAHIAAPTOB U
oOecrnieueHns OXpaHbl 3I0pPOBbsl 00yUaOLIUXCSL.

3agaun JUCIUIUIMHEL:

- O3HAaKOMUTH CIIyIIaTeNel C HOBBIMH HAlPaBJICHUSIMHU COBEPIICHCTBOBAHUS TEXHOIOTHIH
KaTaJIUTUYECKUX U  aJCOPOIMOHHBIX MPOLECCOB M COBPEMEHHBIMH (H3HKO-XUMHUECKHUMU
METOJIaMH aHAIN3a 00BbEKTOB OKPYKAIOLIEH CpPEJIbI;

- AaTb CBCACHHA O COBPCMCHHLIX HAMpPaBJICHUAX XHUMHUYCCKOIO MOHHUTOPHUHIA,
OTIpENIeJICHUH MyTeH MOCTYIUICHUS, PacIpeesieHHs U MPEBPAICHNSI TOKCUKAHTOB B OKPY)KAOIIEH
cpene;

- pa3oOparh aKTyalbHBIE NMPOOJIEMBI BHEIPEHHS PECypcoCOEpEraromx TEeXHOJIOTUH U
YTWIN3alU BTOPUYHBIX MIPOAYKTOB U OTXOJO0B XMMHNYCCKUX ITPOU3BOJACTB, 4 TAKIKC ITO3HAKOMUTCA
C METoaaMM JIMKBHU ALl HOCHGILCTBI/Iﬁ XUMHNYCCKUX aBapI/Iﬁ JJIsA oOecrieyeHus OXpaHbl XU3HU U
3/I0POBBS,;

- chopMHpOBaTh 3HAHHMA O HAa3HAYEHUH MOHHUTOPWHIA IMPHPOIHOW CpENIbl, METOJax
HaOJIIOJICHNS M aHAJIM3a COCTOSHHS DKOCHCTEM, OLICHKE aHTPONOT€HHBIX BO3ICHCTBHIA;

- Pa3BUTb UCCIICAOBATCIBCKUEC YMCHUSA U HABBIKH B o0OJactu 3KOJIOTHH,

- chopMHPOBaTh OTBETCTBEHHOE OTHOIICHHE K MPUPOJE M TOTOBHOCTh K aKTUBHBIM
JEMCTBUSM TI0 €€ OXPaHe Ha OCHOBE SKOJIOTUIECKUX 3HAHUH.

2 Mecto nucuumiauHsl B ctpykrype OITIOII BO

JucuumnnuHa « XuMUYeCKUI MOHUTOPUHT COCTOSTHUSI OKPY’KAIOIIEH CPeIbl» OTHOCUTCS K
BapUaTUBHOW YacTH yueOHOrO IJIaHa.

JucnunnnHa uzydaercs Ha 1 kypce, B 2 cemecTpe.

JUis u3ydeHus TUCIUTUIMHBI TPeOyeTCsl: 3HAHUS, YMEHUS, HABBIKH, CITIOCOOBI ICITeTLHOCTH
Y YCTAaHOBKH, OJTy4YeHHBIE U CPOPMHUPOBAHHBIC B XOJI€ U3yUEHUS IKOIBHBIX JUCIUTUIINH
«Xumusy, «dusukay, «OBX»

OcBoeHMe TUCIHUTUINHBI « XUMHYECKUI MOHUTOPHHT COCTOSIHUS OKPY>KaIOIIEH cpeap»
SIBJIIETCS HEOOXOIUMOM OCHOBOH JIJIsl TIOCTIEAYIOIIETO U3yYeHUs JUCIUILINH (TTPAKTHK):

beszomnacHOCTh KU3HEAEATENEHOCTH;

Texnonoruu COBPCMCHHBIX IPOU3BOJICTB;

EcrecTBeHHOHay4Hast KapTUHA MUDA;

OCHOBBI PalMOHAIEHOTO MPUPOIOTIOTH30BAHHSL.

Ob6nacTh npodeccuoHanbHON ASSITENFHOCTH, HA KOTOPYIO OPUEHTHPYET JUCITUTLINHA
«XUMHUYECKUA MOHUTOPUHT COCTOSHUSI OKPYXAloIIed Cpeasl», BKIOUYaeT: o00pa3oBaHUE,
COIMATBHYIO CPEPY, KYITbTYpPY.

OcBoeHME  OUCHUIUIMHBI ~ TOTOBUT K  paboTe co  ClIeQylmuMH  00beKTaMu
npodeccnoHaNTbHON e TENbHOCTH:

- oOy4eHwue;

- BOCIIUTAHUE;

- pa3BUTHE.

B mporecce u3ydeHHS TUCIUIUIMHBI CTYIEHT TOTOBUTCA K BUIaM MpodeccroHalbHON

NESITeIbHOCTH U pelIeHUIo MpodeccuoHaNbHbIX 3a1a4, npeaycmMoTpeHHbix @I'OC BO u yueOHbIM
IUTAHOM.

3. TpeGoBaHus K pe3yJbTAaTaM OCBOEHUS TUCHUILITHHBI

[Ipouecc n3yyeHus: TUCHUILIMHBI HampaBieH Ha GOPMUPOBAHUE KOMIIETEHIIHN U TPYJOBBIX
dbyakumii (mpodeccronansubiit crangapt [legaror (megarorunyeckast 1eATEIbHOCTH B JOIIKOJIBLHOM,
HAaYaJlbHOM OO0IlleM, OCHOBHOM O0O0IeM, cpeaHeM o0meM o0pa3oBaHUM) (BOCIHUTATENb, YUUTENb),
YTBEPXKEH NTpUKa3oM MuHMcTepcTBa Tpyaa U conuanbHoi 3amuThl Ne544H ot 18.10.2013).
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BrinyckHuK 0oDKEeH 0071a1aTh CIEAYIOMUMHA 00IIenpo(ecCHOHaTLHBIMU KOMIIETCHITUSIMU
(OIIK):

OIIK-6. zomoenocmbio K 0obecneuenuto OXpanvl HCU3HU U 300P068bA 00YUAIOUUXCA

OIIK-6 TOTOBHOCTBIO K |3HaTh:

00€eCIIeUeHNIO OXPaHbl )KM3HU U |- YUIEHHE O XUMUYECKOM PaBHOBECHUU;

3I0POBBST O0YJAFOIITHXCSI - COCOOBI XUMHUUYECKOTO BO3ACHCTBHUS HA IPUPOY;
- OCHOBHBI€ ITYTH MOCTYIUICHUS] TOKCUKAHTOB B OKPYKAIOIIYIO
cpeny;

- COBPEMEHHbIE HANPaBJICHUS] XUMUYECKOTO MOHUTOPUHIA B
Halllel CTpaHe U 3a pyOekKoM;

YMETh!

- OOBSCHSATH NPOLIECCHI, IPOUCXOIALINE B OKPYKAIOLIEH
YeJI0BEKa MPUPOJIE, TEXHOTCHHOM M COLMAIIBHOU cpee

1 00€CTICYCHUIO OXPAHBI KHU3HH U 370POBbS;

- COCTaBJIAThH IJIaH JAEHCTBUH MIPHU NPOBEJECHUN MOHUTOPUHTA
COCTOSIHUSL ONPEAEICHHOT0 O00BEKTa OKpY’Karollel cpesbl;
BIIAJIETh:

- OCHOBHBIMH  TEOPETHYECKUMH  TIPEACTABICHUSIMH O
MOHHUTOPHUHIE COCTOSIHUS OKPY’KaIOIEH cpebl;

-- cnocobamMM  OpHEHTalMd B  NPOPECCHOHATBHBIX

BreimyckHuK 10KeH 001a/1aTh ClieyromuMy podeccnonanbabiMu KoMiteTeHIusaME (1K)
B COOTBETCTBUU C BUIAMHU JIESATEILHOCTH:

IIK-1. 2omoeénocmuio peanu3osvigamsv 00pazoeamenvHvle NPOZPAMMBL N0  YUEOHBIM
npeomemam 6 COOMEEemMcmeuu ¢ mpedosaHuUAMU 00PA306amMeNbHBIX CIMAHOAPMO8

negarornyeckad 1€eaATeJIbHOCTb

ITIK-1 roToBHOCTEIO 3HaTh:

peaTn30BbIBATH - COBPEMEHHbBIE HAITPABIICHUSI XUMUYECKOTO MOHUTOPHUHTA B

o0Opa3oBaTenbHbIe IPOTPAMMBI 110 |HAILEH CTpaHe U 3apy0exoM;

yueOHBIM MIpeIMeTaM B YMETh:

COOTBETCTBUU C TPEOOBAHUSAMHU |- COCTABIIATH ILJIaH JEHCTBUI NPU NPOBEACHUM MOHUTOPUHTA

00pa3oBaTeNbHBIX CTAaHIaPTOB COCTOSIHHSI OTIPEJICTICHHOTO0 00BEKTa OKPYKAOIIEH CpeIbl;
BJIAJICTh:
- coco0aMu OpUEHTAINH B PO(HECCUOHATBHBIX HCTOYHHKAX
nHpopmanuu (KypHaibl, CAlThI, 00pa3oBaTeIbHBIC TOPTAIIBI).

4. O0beM IMCUMILIMHBI U BUABI y4eOHOH padoThI

Bcero Bropoit
Bun yue6HO# paboTh 4acoB cemMecTp
KonTakTHas padora (Bcero) 36 36
JlaGopaTopHbie 18 18
[TpakTnueckue 18 18
CamocrosiTesibHas padoTa (Bcero) 36 36
Buabl npoMeKyTOYHOM aTTecTalMu
3auer +
OO0mas Tpy10eMKOCTh Yachl 72 72
OO0masi Tpy10€eMKOCTh 3a4eTHbIE eIUHUIIbI 2 2
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5. Coaep:xkaHue TUCHUNIMHBI
5.1. Conep:xanue MoayJiel IMCUUIIAHBI
Moayab 1. OCHOBBI U METOAbI XMMHYE€CKOI0 MOHUTOPHUHIA:

MoHuTopHHT Kak (opMa ¥ METOJ M3y4eHHs OKpyskaromiei cpeapl. OObEKTH MOHUTOPUHTA.
[Tonatue 00 3KoNOrWYEecKOM mpolieMe, KOIOrMYECKOH OMAaCHOCTH. JKOJIOIMYECKH OIAacHBIC
(bakTopbl: OMOTHUYECKHE, aOMOTHYECKHUE M aHTponoreHHble. POHOBBI MOHUTOPUHI. biok-cxema
MOHHUTOPHHTA.

Knaccugukanus BunoB MoHUTOpUHra. CrcTeMbl MOHUTOPUHIA: JIOKAIbHAs, PETHOHANIbHA,
HallMOHaNbHAs W riobanbHas (oOmpe moHATHS). MacmTabbl MPOBEAEHUS MOHHMTOpPHHTA
okpyxatomeid cpeasl B Poccuiickoit ®enepaumu. OpraHuzanus CiIy>KObl MOHUTOPHHTA.
I'mobanpHass cucrema MoHUTOpUHra oOkpyxatomiein cpeasl (I'CMOC). AspoxocMuuecKuid
MOHHUTOPHHI. MHOIr030HaJIbHAsl ChEMKA B ONITUYECKOM JUAIa30HeE.

Onenka cocrosiHus OKpykawowend cpenbl. DoHOBbIE NOKa3zaTenu. HopmaTuBbl KadecTBa
OKpy’Karoliel cpenbl. Buabl 3arps3HeHUst OKpy)Karolled cpesbl: MHIPaJUeHTHOE (XMMHUYECKOE),
napamerpudeckoe ((pusznyeckoe), OMOLEHOTHYECKOEe (Ha momyisinuu). KojmuecTBeHHas OLEHKa
ypoBHel 3arpsizHeHHocTU. [IpenensHo nmomyctumble  koHueHtpauuu (ILJK), mnpenensHO
nomnyctumblie BeiOpock! (B/IB).

Mertoabl MoHUTOpHHTa. CpelcTBa 3KOJOTMUECKOro HaOMIOEHUS U KOHTPOJIS: KOHTaKTHbIE,
HEKOHTAaKTHBIE (IMCTaHLIMOHHBIE), OuosioruuecKue. KonTponupyemsie IIOKa3aTeNn:
(GyHKLIHMOHATIBHBIE (IIPOAYKTUBHOCTb, OLIEHKA KPYrOBOpOTa BEINECTB M Jp.) U CTPYKTYpHBIE
(aOCONIOTHBIE WM OTHOCHTEIbHBIE 3HAUCHHUS (PU3MUECKUX, XUMHUYECKHX WM OHOJOTHYECKUX
MapaMeTpoB — KOHIICHTPALIUS 3arpsI3HAIONIETO BEIIECTBA, KOA(M(GUIIMEHT CyMMapHOTO 3arps3HEHHS
u ap.). Ilpo6oT6op 1 mpodoIoAroToBKA.

DU3NKO-XHUMUYECKHUE METO/IbI aHaIM3a 00bEKTOB OKPYXKAIOLIEH Cpeibl: ClIEKTPOCKOMMYECKHUE
(aToMHass M MOJEKYJspHas  CHEKTPOCKOMNHs),  DIEKTPOXUMHUYECKHE  (KOHAYKTOMETpHS,
MOTEHIIMOMETPUSI, BOJIBTAMIIEPOMETPHSI, KYJIOHOMETPHSI), XpoMaTorpapuueckue (ra3zokuIKOCTHas
U KUJIKOCTHAsK XpomaTorpadusi).

Moayab 2. Bugbl MOHMTOPHHTA:

MOHUTOPUHT ~ COCTOSIHUSL ~ Bo3AywIHOW  cpenbl.  @DoHOBBIE  cocTaB  atMocdepsl.
Meteoposioruueckue XapakTepUCTHKH BO3AYIIHOW cpenbl. MeTeoponoruyeckue HaOIr0IeHUs.
OcHOBHBIE 3arpsi3HUTENN BO3AYIIHOW cpenbl. CpeacTBa KOHTPOJS 3arpsi3HEHHOCTH BO3TYLTHOW
cpenpl. MHaukatopHble TpyOKH, aHaAIW3aTOPbl, METOJUKH BBIIIOJIHEHUS H3MepeHuil (obuiue
MIPE/ICTaBICHUS U IPUHILIUIIBI paOOTHI).

MOHUTOPHHT COCTOSIHUS BOJHBIX 00BeKTOB. IIpupomHble Boabl W ux cocraB. IloHatue o
kayecTBe MUTbeBOM Bojbl.  ['OCT. Bujbl u XapakTepUCTUKHU 3arpsi3HEHUM BOAHBIX ~ OOBEKTOB.
Tpancdopmarust 3arpsi3HuTEeNIe M MX MUrpanus B rujapocdepe. Meroasl oréopa mpod M HX
KOoHcepBanusi. MeToIuKN BBIOJIHEHUSI U3MEPEeHUH (00I1IKe NpeACcTaBIeHUs] U IPUHLIUIIBI paboThI).
MounuTtopuHr coctosiHus nous. KommnoHneHTsl U oOune ¢usnueckue cBoiicTBa mnoussl. [Ipoiecchb
SBOJIIOLIMM U Jerpagauuu nouB. HebmarompusitHble (akTOpbl, YXYAIIAOMIME KaueCTBO IOYBHI.
CTpykTypa M XapaKTEpUCTHKa 3arps3HEHHOCTH IIOYBEHHOTO IIOKpOBa. B3sTHE INOYBEHHBIX
00pa31ioB. MeTOMKH BBIIOJIHEHUS H3MEpEHH (001Me PpeICTaBIeHUs U IPUHIUITBI paOOTHI).

Metoanka 0OyueHHs! IIKOJILHUKOB 3JIEMEHTaM MOHUTOPUHTA. POJIb 1 BO3MOYHOCTH IIIKOJIBI B
peaiv3allii MPaKTUYECKON JEATEIbHOCTH IIKOJIBHUKOB B MOHUTOPHUHTOBBIX HCCIIEAOBAHUAX.
KrnaccHple u BHEKIaccHblE (OPMBI MPOBEIEHUS IKOJOTHYECKOro MOHUTOpHUHTA. IIpakTHueckue
3aHATUSA B TabopaTopuu. [loneBas mpakTuka (BbIe3).

5.2. Conep:xkanue qucuumiannbl: [lpakruueckue (18 4.)
Moayab 1. OCHOBBI 1 METOAbI XUMHY€CKOr0 MOHUTOPHHTA (10 4.)
Tema 1. Kiaccudukanus BUI0OB MOHUTOPUHTA U METOJIOB XUMUYECKOTO aHam3a (2 4.)

1. Knaccudukanus BU10B MOHUTOPUHTA.

2. JlucTaHIIMOHHBIE METOIBI KOHTPOJISI OKPYKAIOIIEH CPEIbl.
3. buonornueckue METOIbI KOHTPOJIS OKPYKAIOLIEH CpeIbl.
4. KoHTaKTHBIE METOJIbI KOHTPOJISI OKPYKAIOIIEH CPEIbl

5. OU3UKO-XUMUYECKUE METObI aHAIN3a

Tewma 2. Knaccudukanusi BUI0OB MOHUTOPUHTA U METOJIOB XUMHUYECKOTO aHanm3a (2 4.)
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1. Knaccuduxanus BUi0B MOHUTOPHHTA.

2. JlucTaHIMOHHBIE METO/IbI KOHTPOJISI OKPYKAIOIIEH Cpe/Ibl.

3. buonornueckue METOIbI KOHTPOJIS OKPYKAIOMIEH CPEIbI.

4. KoHTakTHbIE METO/Ibl KOHTPOJISI OKPY’KAIOLLEH Cpeibl

5. OU3UKO-XUMUYECKUE METO/BI aHAIIN3A

Tema 3. Knaccudukaiyst BUJOB MOHUTOPUHIA U METOAOB XUMUYECKOI0 aHanu3a (2 4.)
1. Knaccuduxanuus BU0B MOHUTOPHHTA.

2. JlucTaHUMOHHBIE METO/BI KOHTPOJIS OKPY’KarOIIen Cpeibl.

3. Buonornueckue METo bl KOHTPOJISI OKPYKAIOLICH CPEIbl.

4. KOHTaKTHBIE METO/1bI KOHTPOJI OKPY’KaIOIIel cpebl

5. dU3MKO-XUMHUYECKUE METO/Ibl aHAIN3a

Tema 4. Ouenka cocTosiHus aTMOC(EepHOTO Bo3ayxa (2 4.)
Knaccugukarus 3arpsisHUTeNeH BO3ayXa.

CranmapThl KauecTBa aTMOC(HEPHOTO BO3IyXa

Opranuzanus HaOIr0A€HUH 32 ypOBHEM 3arpsizHeHus atMmochepsbl.
MeTtonuku oTO00pa Mpod BO3AYIIHOM Cpebl

CMmecu BpeIHbIX BELIECTB C BO3IyXOM

MeTo/1b1 KOHTPOJIS 3arpsA3HEHNS aTMOC(PEPHOTO BO3/1yXa

Tema 5. Ouenka coctosiHus aTMocepHOro Bo3ayxa (2 4.)

IS

Knaccugukanus 3arpssHuresnei Bo3ayxa.

CrangapTsl KauecTBa aTMOC(EPHOTO BO3AyXa

Opranu3zanys HaOJI0IeHUH 32 YPOBHEM 3arpsi3HEHUSI aTMOC(EPHI.
MeTtonuku oTO00pa Mpod BO3AYIIHOMN Cpebl

CMecH Bpe/IHBIX BEILECTB C BO3AYXOM

. MeToibl KOHTPOJIS 3arpsiI3HEHUST AaTMOC(HEPHOTO BO3TyXa

oukrwhE

Mopnyas 2. Buasl MoanTOopuHra (8 4.)
Tema 6. MOHUTOPUHT COCTOSTHUS BOJIHBIX 00BEKTOB (2 4.)

IIpupoaHbie BOABI U UX COCTAB.

ITonsiTHE O KauecTBE MMTHEBOM BOJIHI.

Busl 1 XapakTepUCTUKH 3arpsi3HEHUN BOJHBIX 0OBEKTOB.
MeTtob1 0TOOpa MPOO U UX KOHCEPBALIHSL.

MeTo/b1 nccieIoOBaHuS 3arPSA3HEHHS BOJHBIX 00bEKTOB

ok wbnE

Tema 7. MOHUTOPHUHT COCTOSTHUS BOJIHBIX 00OBEKTOB (2 4.)

1. IlpupoaHbie BOABI M UX COCTAaB.

2. TloHsATHE O KauecTBE MUTHEBOM BOJIBI.

3. Buabl 1 XapakTepuUCTUKH 3arpsi3HEHUI BOAHBIX 00OBEKTOB.

4. Metoasl 0TOOpa Mpod M UX KOHCEPBALUSL.

5. Merto/bl uccne10BaHUs 3arps3HEHUS] BOJHBIX
00bekToB Tema 8. MOHUTOPHHT COCTOSTHUS MOYB (2 4.)

1. KomnoHeHTsI 1 00111€ (hU3UYECKHe CBOMCTBA ITOYBBI.

2. OueHKa CTeNeH! 3arpsi3HEHHOCTH TT0YB

3. Ot60p npoO MoUBHI JIIsI KOHTPOJIS UX COCTOSTHHSL.

4. AHanmmu3 COCTOSHUS MOYB.

Tewma 9. [IpobGnemMsbl 3arpsi3HEHHs OKpYKaroiel cpeasl (2 9.)
BemiecTBa 3arpsi3HUTENN BO3/yXa.
BemectBa 3arps3HuTenu ruipocepsl.
[TapuukoBslit 3 dexr. [Tyt pemenus 3Toi mpoOIeMsl.
[IpobGnema BOBHUKHOBEHUS «O30HHOM JIBIPBI».
DKOJOTHYECKHE JTOBYIIKH.
3arpsi3HeHUE OKeaHa.

oukwnE
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7. CTOYHBIC BOABI 1 UX OYUCTKA.
8. IIpobnema coxpaHeHHUs MPUPOIHBIX PECYPCOB.

5.3. Coaep:xanue qucuuminnei: Jladoparopubie (18 u.)
Moayab 1. OCHOBBI U MeTOIbI XUMHYECKOT0 MOHUTOPHUHTA (8 4.)
Tema 1. MeToapl XUMUYECKOTO MOHUTOPUHTA (2 4.)

Packpoiite cyTh nonatust "MoHuTopuHT".
KakoBbI OCHOBHBIE 11€JIH 3KOJIOTMYE€CKOTO MOHUTOPUHTA?
KakoBbI OCHOBHBIE 33/1a41 YKOJIOTMYECKOTO MOHUTOPUHTA?
Kaxkue mpotienypbl JOTKHBI BXOJUTH B CUCTEMY 3KOJIOTMUYECKOTO MOHUTOPUHTA?
UTo Takoe SKOJIOTHIECKH OTacHbBIE PaKTOPhI?
Kaknmu HOpMaTHBaMU KadyecTBa OKpYKaroLIeh CpeIbl TOJIb3YFOTCS YKOJIOTH?
Kakwue BUIbI MOHUTOPUHTA BBIICISIOT TI0 MacIITadam MpoBeIeHuUs ?
B kakux cinyyasx uCnosib3yroT AUCTAHIIMOHHBIE METOAbI KOHTPOJISI OKPY>KAIOIIEH cpeibl?
B uem 0c0OEHHOCTH OMOJIOTUYECKUX METOI0B KOHTPOJISI OKPYXKAIOIICH CpeIbl?
10. Packpoiite CTPYKTypy KOHTaKTHBIX METO/I0B HAOIIOEHUS M KOHTPOJIS 32 COCTOSTHUEM
OKpPYKaroIlIen CpeIbl.
11. B 4em 0coOEHHOCTh (PU3UKO-XUMHUUYECKHX METOI0B aHaau3a?
12. Kak knaccuuuupyroT HHCTPYMEHTAIbHbIE METO/IbI aHATTU3a 0 CIIOCO0Y
KOJINYECTBEHHBIX OMpPEIeIICHUIN?
13. Kakumu crocobamMu OCYIIECTBISIOT aHaJIu3 pu HCII0JIb30BaHUU
WHCTPYMEHTAJIbHBIX METO/10B?
BrinonHenue mabopatopHoit paboThI:
JlaboparopHast pabota Ne 1. KauecTBeHHbBIE peaKIMy HA KATHOHBI

CoNoOR~wWdPE

Tema 2. MeTo bl XMMUYECKOI'O MOHUTOPUHTA (2 4.)
Packpoiite cytb nonstus "Mouutopur".
KakoBbl OCHOBHBIE 11EJIM SKOJIOTMYECKOI0 MOHUTOPUHTA?
KakoBbl OCHOBHBIE 33]1a4H 3KOJOTUYECKOIO MOHUTOPUHTa?
Kakwue npouenypsl JOIKHBI BXOJUTh B CUCTEMY dKOJIOTUYECKOIO MOHUTOPUHTIA?
UTto Takoe 3KOJI0rMYeCKH OnacHble PaKkTopbI?
Kakumu HopMaTHBaMy KauecTBa OKPY’KaroIIEH Cpe/ibl MOJIb3YIOTCS IKOJIOTH?
Kakue BUIbI MOHUTOPUHTA BBIIEISIOT IO MaciiTabam MpoBeIeHus ?
B kakux cimyyasix UCIONIB3YIOT JUCTAHIIMOHHBIE METOIbI KOHTPOJIS OKpY Karolei cpeapl?
B ueM 0co0eHHOCTh OMOJIOTHUECKUX METOI0B KOHTPOJISI OKPYKAIOLIEH cpe/ibl?

10. PackpoiiTe cTpyKTypy KOHTAKTHBIX METO/I0B HAOJIIOICHUS U KOHTPOJIS 32 COCTOSIHUEM
OKPYXKAarOILEeH Cpeabl.

11. B 4em ocoOeHHOCTh (PU3UKO-XUMUUYECKHX METOJ0B aHaIHU3a?

12. Kak xnaccupuuupyoT HHCTpYMEHTAIbHbIE METO/Ibl aHAJIN3a 110 CIIOCO0Y
KOJIMYECTBEHHBIX OIPENEICHUN?

13. Kakumu cioco6amu oCyIIECTBIISAIOT aHATTU3 TIPU HCIIOJIb30BAaHUHM HHCTPYMEHTAIBHBIX
METOA0B?

Brinonnenue nabopaTopHOi paboTHI:

JlabopaTtopHas pabota Ne 2. KaduecTBeHHBIE peaKIIi HA aHUOHBI

CoNoaRrwDdDE

Tema 3. MeToapl XUMHUYECKOTO MOHUTOpPUHTA (2 4.)

Packpoiite cyth noHsaTHs "MOHUTOPHHT".

KakxoBbI OCHOBHBIE 1I€JIH 3KOJIOTMUYECKOTO MOHUTOPUHTA?

KakoBbl OCHOBHBIE 3a/1a4H 3KOJIOTHYECKOI0 MOHUTOPHUHTa?

Kaxkue mporenypbl JOTKHBI BXOJUTH B CHCTEMY DKOJIOTHYECKOTO MOHUTOPUHTA?

YTo Takoe IKOJOTUYECKH ONacHbIe (PaKkTOPhI?

Kakumu HoOpMaTHBaMu KaueCTBA OKPYKAIOIIEH CPEbl MOJIb3YIOTCS 3KOJIOTH?

Kakue BuIbl MOHUTOPUHTA BBIIEISIOT MO0 MaciiTabam MpoBeIeHus ?

B kakux ciayyasx UCHOJIb3YIOT IUCTAHIIMOHHBIE METO/AbI KOHTPOJI OKPYKAIOIIEH cpeabl?
B ueM 0cO0E€HHOCTH OMOJIOTHYECKUX METOJIOB KOHTPOJISI OKPYKAIOIIEH CpeIbl?

CoNoaRrwNE
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10. PackpoiiTe cTpyKTypy KOHTAKTHBIX METO/I0B HAOIIOCHHUS U KOHTPOJIS 32 COCTOSIHUEM
OKPYXKaroILEeH Cpeabl.
11. B yem 0coOeHHOCTH (PU3NKO-XUMHUECKUX METOAOB aHaIu3a?
12. Kak xnaccupuuupyoT HHCTPYMEHTAIbHbBIE METOBI aHAIH3a 110 CIIOCO0Y
KOJIMYECTBEHHBIX OIPEIEICHUI?
13. Kaknmu cioco6amu OCYIIECTBIISAIOT aHATTU3 TIPU MCIIOJIb30BAHIHM MHCTPYMEHTAIBHBIX
METOI0B?
BrimonHenue nabopatopHoi paboThI:
Jlaboparopnass pabora Ne 3. OmpeneneHue KOHIEHTPAllMd  pacTBOpa  METOJOM
boTokonOopUMeTpUN
Tema 4. MOHUTOPUHT COCTOSIHUS PA3MUUHBIX reochep 3emin (2 4.)
DOHOBBII cOCTaB aTMOCHEPHI.
MeTteoposoruueckre XapakTepuCTUKU BO3AYIIITHON CPEIbl.
OcHOBHBIE 3arpsA3HUTENN BO3AYIIHON CPEIbI.
CpenctBa KOHTPOJIS 3arPS3HEHHOCTH BO3IYIIHOM CpPEIbI.
[TpupoaHbie BOJBI U UX COCTAB.
[TonsiTve 0 KauecTBE MUTHEBOM BOJBI.
Bunbl v xapakTepuCTHKY 3arps3HEHUN BOAHBIX OOBEKTOB.
MeTtob1 0TOOpa MPOO U UX KOHCEPBALIHSL.
KommnoneHTs! u 0011ue pu3nyeckue CBOWCTBa MOYBHI.
Hebnaronpustasie ¢pakToOphl, yXyALIAIONINE Ka4eCTBO MOYBHI.
CTpyKTypa U XapaKTepUCTHKA 3aTPSA3HEHHOCTH MOYBEHHOT'O TIOKPOBA.
5. B3sTue nouBeHHbIX 00pa3lioB. MEeTOAMKY BBITOJIHEHUS
U3MepeHui. BrimoaHenue 1abopaTtopHoi paboThI:
JlaboparopHas paborta Ne 4. Dkcrpecc-MeTO/1 ONpeieeH sl YTIIEKUCIIOTo ra3a U OKCHUaa
CEpBI B BO3yXE.
Mopayas 2. Buasl monutopusra (10 u.)

PP RONMDEREWONE

Tema 5. MOHUTOPHUHT COCTOSTHUS pa3IMYHbIX reocdep 3emiu (2 4.)
®DOHOBBIN COCTaB aTMOCHEPHI.
Mereopoaornyeckre XxapakTepUCTUKH BO3AYIIHOM CPEbI.
OcHoOBHBbIE 3arpA3HUTENN BO3AYIIHON CPEIBbI.
CpenctBa KOHTPOJIS 3arpsA3HEHHOCTH BO3YILIHOM CpPENbI.
IIpupoHbIE BOIBI M UX COCTAB.
ITonsiTHE O KaYeCTBE MUTHEBOM BOBI.
Bunbl 1 xapakTepuCTHKU 3arps3HEHUN BOAHBIX OOBEKTOB.
MeTtob1 0TOOpa POO M UX KOHCEPBALUSL.
KomnoHeHTsI 1 o01mue ¢pu3ndeckrue CBOHCTBA MOYBHI.
Hebnaronpusitsie pakTophl, yXyALIAIONINEe KaueCTBO MOYBHI.
CTpyKTypa B XapakTEpUCTUKA 3arPA3HEHHOCTH IIOYBEHHOTO TOKPOBA.
5. B3sTue nouBeHHBIX 00pa3110B. MeTOANKH BBIOJIHEHHS
u3MepeHuil. Boemmonnenue nabopaTopHoi paboTHI:
JIaGoparophas pabota Ne 5. Onpenenenue Gpu3nyecKux Mokazarenei BOIbI.

POMERONMNEWNDE

Tema 6. MOHUTOPUHT COCTOSIHUS PAa3MUUHBIX reochep 3emiu (2 4.)
@DOHOBBII cOCTaB aTMOCHEPHI.

MeTteopoaoruueckre XapakTepUCTUKU BO3AYITHON CPEIbL.
OCHOBHBIE 3arpsI3HATENN BO3YIIHON CPEIBI.

CpenctBa KOHTPOJIS 3arpsA3HEHHOCTH BO3YILIHOM CpENbI.
ITpuponHbIe BOJBI U UX COCTaB.

ITongaTue o KauecTBE MUTHEBOU BOJIBI.

Buzpl 1 xapakTepuCTHKH 3arpsi3HEHUH BOJHBIX OOBEKTOB.
Mertoas! oT60pa pod U UX KOHCEPBALIHSL.

KommoHeHTsI 1 o01mue pu3ndeckrue CBONCTBA MOYBHI.
Hebnaronpustaeie GpakTophl, yXyIIIAIONIIe Ka4eCTBO TOYBBI.

wNPEPRrROMDEONDE

MNoarotoeneHo B cucteme 1C:YHuBepcuteT (000001206)



4
5

. CTpyKkTypa 1 XapakTepHCTHKa 3arpA3HEHHOCTH ITOYBEHHOT'O TIOKPOBA.
. B3sTre nmouBeHHBIX 00pa3ioB. METOAMKY BBITOJTHEHUS

u3MepeHuil. Bemmonnenue nabopaTopHOi paboTHI:

JlaGopaTtopHas padota Ne 6. OnpesieieHre OCHOBHBIX XUMUYECKHX MTOKa3aTEIeH MPUPOTHBIX
U CTOYHBIX BOJI.

Tema 7. MOHUTOPHUHT COCTOSIHHS Pa3IMUHbIX reocdep 3emiu (2 49.)

PP RONMDPEONDE

5.

DOHOBBII cOCTaB aTMOCHEPHI.

Meteopoaornyeckue XxapakTepuCTUKU BO3AYIIHOM CPEbl.
OcHOBHBIE 3arpsA3HUTENN BO3AYIIHON CPEIbI.

CpenctBa KOHTPOJIA 3arpA3HEHHOCTH BO3YLIHOM CpPENbI.
IIpupoaHbIe BOIBI M UX COCTAB.

ITonsiTHE O KaYeCTBE NUTHEBOM BOJBI.

Bup! 1 XapakTepuCTHKY 3arpsi3HEHUI BOJHBIX OOBEKTOB.
Mertonbl oTO0pa npod 1 UX KOHCEpBALUAL.

KomnoHeHTs! 1 o01mue ¢pu3ndeckrue CBONCTBA OYBBI.
HebGunaronpusitHeie (pakTopbl, yXyAILIAIOIUE KAYECTBO [TOYBBI.
CrtpyKTypa 1 XapakTepUCTHKA 3arps3HEHHOCTH TOYBEHHOI'O TIOKPOBA.
B3situe nouBeHHbIX 00pa31ioB. METOAMKH BBIIOIHEHUS

U3MepeHui. BrimoaHenue mabopatopHoit paboThI:
JlaboparopHas pabota Ne 7. 3arps3HeHue MUIIEBBIX TPOAYKTOB HUTPATAMH U UX OIpE/IeIICHHE
B Pa3JIMYHBIX OBOIIHBIX KYJIbTYpaXx.

Tema 8. CoBpeMeHHBIE TPOOIIEMBI 3arPSA3HEHUS OKPYXKAIOMIeH cpenbl (2 4.)

NogakowdPE

Bunel 3arpsizHeHus: OKpy>Karo1ei Cpebl.

HopMmaTuBbl kauecTBa OKpyKaroliei cpeibl.

KonnyecTBeHHas OLleHKA YPOBHEW 3arps3HEHHOCTH.

[TpenensHo gomyctumblie kornentpamnuu ([1JK), mpenensHo qomyctumeie BeiOpockl (B/IB).
[TpoGnems! 3arpsizHenus atmocdepsl. [Iytu pemenus 3Tux npoodiem.

[Tpo6nems! 3arpsizHenus ruapocdepst. [Tytu pemenus aTux npobduem.

[Tpo6Gnemsl 3arpsizHenus autocgepsl. [lyTu pemenus 3tux npodiaem

Tema 9. OGyueHnue ocHOBaM MOHUTOPHUHTA B 1IKoIe (2 4.)

1
2

. MGTOI[I/IKa 06y‘-I€HI/I$[ IOKOJIbHUKOB 3JIEMCHTAM MOHUTOPHHTIA.
. Ponb 1 BO3MOKHOCTH IIIKOJIEI B peaji3anuun HpaKTquCKOﬁ ACATCIIbHOCTH IIIKOJIbHUKOB B

MOHUTOPHHTOBLIX UCCIICAOBAHUAX.

3
4

. Knaccuple u BHekaccHble POpMBI TPOBEICHHS SKOIOTHIECKOTO MOHUTOPHHTA.
. [IpakTuueckue 3aHATHS B JIa0OPATOPHH.

6. IlepevyeHb y4eOHO-METOIUYECKOTO 0OeCTeYEeH NS VIS CAMOCTOSITEIbLHOI PadoThI

00y4aromuXCcH Mo JUCUMUILIINHE (MOIYJII0)

6.1 Bonpochl 1 3a1aHus 1JI5 CAMOCTOATEIbHOI padoThI

Bropoii cemectp (36 4.)
Moayab 1. OCHOBBI U MeTOIbl XUMHUYECKOT0 MOHUTOPHUHTA (18 4.)
Bug CPC: *IToaroroBka K JIEKIIMOHHBIM 3aHITHIM

Cpepl.

© oo N Ok

1. OcCHOBBI XUMHUYECKOTO aHAJIM3A.
2. KadecTBeHHBIN aHATHM3 U €T0 MPUMEHEHHE TTPH OIICHKE COCTOSIHHS OKPYKAIOIIEH CPEIbI.

3. KonuyecTBeHHBIN aHAIN3 H €T0 MMPUMCHCHUC ITPU OLICHKE COCTOAHUA oxpyma}omeﬁ

HHCcTpyMEeHTabHBIE METO/IBI aHATTN3a COCTOSHUS MPUPOTHBIX 0OHEKTOB.
OcHOBHBIE BUBI 3arpsi3HUTENEH aTMOC(HEPHBIX OCAJIKOB.

KucnotHble 1011, MEXaHU3M UX 00pa3oBaHUS.

B3anMocBs3b 3arps3HeHus aTMOCeEPhl U THAPOCHEPHI.

CraHgapThl Ka4ecTBa BO3YITHOMU CPEIbI.

. CocraB nmpupoHbIX BOJI.

10. Knaccudukaius npupoIHbIX BOJI.
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11.
12.
13.
14.
15.

15

BemecTBa — 3arpsi3HuTeNH ruapochepsl.

CrangapThl KayecTBa BOJ X035MCTBEHHO-TUTHEBOI'O HA3HAYCHHSI.

BinsiHue HUTPATOB HA KUBBIE OPTAaHU3MBI U 3IOPOBBE YEIIOBEKA.
[IpenenbHO-A0MYyCTUMBIE KOHIIEHTPAIIMU HUTPATOB B PACTUTEIBHBIX 00bEKTaX
Pemure 3agaun:

1B mpouecce OMOXMMHUYECKON aHa’pOOHONW OYUCTKH CTOYHBIX BOJ BBI-ICNSETCS Ta3.

Orobpanu 0,1 11 3Toro rasza, macca cocrasmwia (H. y.) 0,0714 r. u3BECTHO, YTO ra3 HE MOJJICPKUBACT
IBIXaHUS, TOPUT, 00pa3yeT C BO3IyXOM B3pPHIBOOINACHBIE CMeCH. PaccumrTaiTe MOJICKYISPHYIO
Maccy Tasa, ero IJIOTHOCTh OTHOCHUTEJIBHO BOJOPOJIa M OTHOCHTEIIBHO BO3yXa, MPEIJIOKUTE €ro
dbopMysly ©  croco0 HAeHTU(UKALNN JAHHOTO BEIIECTBA OMBITHBIM MyTeM (HAIHUIIUTE ypaBHECHUE

pEaKIINH).

15

.2B mporecce 06e33apaXHBaHUs MPUPOIHBIX U CTOYHBIX BOJ MCHOJB3YETCs Ta3 HKEITO-

3esnenoro nsera. Ilpu Temmneparype 25 °C u naBnenuun 101,3 xlla raz maccoit 1,742 r 3anumaer
06bem 600 MIIL.LMU3BECTHO, YTO Ta3 SJIOBUT, B3aUMOJECHCTBYET C BOJOM, 00paszys KHCIYIO Cpeny.
PaccunraiiTe MOJIEKYISIPHYIO MaccCy ras3a, ero MJIOTHOCTh OTHOCUTEIBLHO BOJIOPOAA M OTHOCUTEIHHO
BO3/yXa, IPEATIOKUTE ero GopMyny U crocod uaeHTU(UKALNN JAHHOTO BEIIECTBA OMBITHBIM MTyTEM
(HanmuIIUTE YpaBHEHUE PEAKIUN).

16
17

. Kucnornocts nim MICJI0OYHOCTD IIOYB. OCHOBHBIC HCTOYHUKH HOHOB BOJOpOJa B IIOYBAx.
. CTaHI[apTBI Ka4dyC€CTBa I104B.

Mopayab 2. Bugbl MounTOopuHra (18 u.)
Bux CPC: *IloaroroBka nmuchbMeHHBIX padoT (3cce, pedepaToB, T0KIATOB)

1.
2.

Cpelpbl.

© o N oA

7.

[Tpo6ieMbl SHEPTreTUKU U OKPYKaIOIas Cpe/a.
Bemectna - 3arpsizHuTenu okpyxatomiei cpenbl. Tokcuanocts. CTaHIapThl Ka4ecTBa

3amuTa atMocdepbl OT TPOMBINIICHHBIX 3arpsi3HEHUH.

DKONOTUYeCKHe TOBYIIKY (MOHOOKCH/I YIIIepoia, UCTOUYHUKU PaUuaIlii U JIp.).
Du3uKo-XxuUMHUYECKUE METOABI OYUCTKU CTOYHBIX BO.

XUMHUYECKUE METOBI OUUCTKUA CTOYHBIX BO/I.

bruoxumuueckrne METO bl OUMCTKUA CTOYHBIX BO/I.

CoBpeMeHHbIe MPOOIEMBI YTHIN3AIUNA MyCcOpa.

Mertamnu3zanust Onocdepsl, ee oCIeICTBUS.

TemaTnka KypcoBbIX padoT(IPOEKTOB)

KypcoBble paboTh! (ITPOEKTHI) MO AUCLUILIMHE HE NPEyCMOTPEHBI.

8.

OueHoYHBIE CPeACTBA /ISl IPOMEKYTOYHOM ATTeCTAIUI

81 Kommnerenuuu u 3Tanbl GopMHUpPOBaAHUSA

Kopbr komnerenumi Otarnbl GopMUpPOBaHUS
Kypc, ®opma Moaynu ( pazziensl) JUCHUTIITUHBI
CeMeCTp | KOHTPOJIA
[1K-1 1 xypc, 3auer Monys 1:
OCHOBBI 1 METOJIBI XUMHUYECKOTO MOHUTOPHHTA.
Bropoii
ceMecTp
OIIK-6 1 xypc, 3auer Mopyns 2:
Buael MmonuTOpHHTA.
Bropoit
ceMectp
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Caenenus 00 MHBIX AUCHUIUIMHAX, YIaCTBYIOIMX B (POPMUPOBAHUN JAHHBIX KOMIETCHIUI:

Kommnerenmust OIIK-6 dopmupyercs B mporecce M3ydeHHs AUCHUIUIMH: be3omacHOCTH
KHU3HEeATeIbHOCTH, Bo3pacTHas aHaToMus, (U3UOJOTHS U OCHOBBI BaJICOJIOTHH, J{METOJOTHS U
nedyebHoe nuTanue, OCHOBBI MEIUIMHCKUX 3HaHWM, OCHOBBI IIKOJBHOW rurvensl, [loaroroBka k
c/laye U c/laya rocyJapCTBEHHOI'0 3K3aMeHa, DKOJIOTHYECKUH MOHUTOPUHI COCTOSIHUS OKpPY’KaroLen
CpEJbl.

Komnerennus I1K-1 gopmupyercs B npouecce uzyuenust aucuumiud: 3D monenupoBanue,
AJMUHUCTPUPOBAHUE KOMIIBIOTEPHBIX ceTel, buorexHomornyeckue npousBoacTsa PecnyOnuku
MopnoBus, WHxeHepHas rpapuka B TEXHOJOIMUeCKOM oOpa3oBaHuu, HMHpopmanuonHas
0e30macHOCTh B 00pazoBanuu, HpopMannoHubie cucteMsl, McTopus u MeTonosorust nHGOpMaTuku
U BBIYMCIUTEIbHON TexXHUKH, KoMmbroTepHoe MojenupoBaHue, Marematnka, MartemaTtudeckue
METO/bI B KOHCTpYyHpOBaHUH, MeToauka oOyuenus nadpopmaTrke, Metoanka o0yueHHs! TEXHOJIOTHH,
Mertposorus 1 TEXHHUUYECKOE 3aKOHOJAATeNbCTBO, OOycTpoiicTBO M AM3aiH noma, OpraHusauus u
TEXHOJIOTUSl TPEANpUSATHNA ObITOBOrO  OoOCHykuBaHus, OCHOBBI 3alIUTHl HHPOpPMAIUK B
KOMIIBIOTEPHBIX CeTsIX, OCHOBBI KOHCTpYHUpOBaHMs, OCHOBbI MaTepHAIIOBEIEHUS U TEXHOJOTHH
o0paboTku wmarepuanoB, OCHOBBI MHKPOIIEKTPOHUKH, OCHOBBI MOJICIMPOBAHUS B IIBEHHOM
npoun3BoicTBe, OCHOBBI MOJICIMPOBAHUS MAIIMH U MeXaHW3MOB, OCHOBBI HaHOTEXHOJIOTUH, OCHOBBI
PaLMOHATILHOTO MPUPOAONO0JB30BaHusA, OCHOBBI CENIbCKOI0 X03siicTBa, OCHOBBI TEOPUM MAallUH U
MeXaHU3MOB, OCHOBBI TE€OPUU TEXHOJIOIMUYECKOW MOATOTOBKH, [IpakTHKyM mo HH(pOpMalMOHHBIM
texHojorusM, Ilpaktukym 1no kynuHapuu, IlpakTMkym 10 IIBEHHOMY HPOHM3BOJCTBY,
[TporpammupoBanue, [IpoexkTupoBaHHe B CHCTEMax aBTOMATH3MPOBAHHOIO IPOEKTHPOBAHUS,
PaspaboTka npunoxenuit B Microsoft Visual Studio Pazpa®otka 37eKTpOHHBIX 00pa30BaTEIbHBIX
pecypcoB M MeETOAMKAa HX OLEeHKH, CBOOOIHbIE HHCTpyMEHTalbHble cHucTeMbl, CoOBpeMeHHbIE
npobsieMbl OuotexHosoruu, ConuanbHas skonorus, CnenuanbHoe pucoBanue, CranpapTuzanus U
cepTU(UKaAMs B COBPEMEHHOM Ipou3BOjACTBe, Teopust rpagoB B uHpopmaTuke, TexHHUecKoe
yepueHue, TexHonorun o0O0pabOTKM MeTayla U JepeBa, TexHoioruu  nepepaboTKu
CEJIbCKOXO3SMCTBEHHOW MNpOAYKUMH, TEXHOJIOIMM  COBPEMEHHBIX IPOU3BOJCTB, TEXHOJIOIHUs
00pabOTKM TKaHM W MHILEBbIX NpoAyKToB, Pusmka, Xumuuyeckue MNpousBojacTBa PecnyOnuku
MopnoBus, Xwumusa, XuMUA B [UIIEBOW IPOMBIIUIEHHOCTH, XHMHSA B  TEKCTUIBHOU
IPOMBIIIJIEHHOCTH,  OKOJOTMYECKHMI ~ MOHMTOPMHI  COCTOSIHHA  OKpY)KalIled  cpeasbl,
DNEKTPOTEXHUUECKNE U PAJUOTEXHUUECKUE YCTPOUCTBA.

82. Tloka3aTesiM M KPpUTEPHH OLEHMBAHUA KOMIIETEeHUMIi, IKAJIbl OLeHUBAHUSA

B pamkax wu3yyaemMoll AMCHMIUIMHBI CTYAEHT JIEMOHCTPUPYET YPOBHH OBJIAJCHUS
KOMIIETEHIUSIMMU:

IoBBIICEHHBIH YPOBEHD:
3HAeT U NOHMMAET TEOPETUUYECKOE COJEp’KaHUE NUCLUIUIMHBI; TBOPYECKH HCIOJIBb3YET PECYPCHI
(TeXHOJIOTUH, CpPEeACTBa) JUIsl peuieHus] MPOopEeCCHOHANbHBIX 33/a4; BIaJeeT HaBbIKAMH pPELICHUS
MPaKTUYECKHX 3aj1au.

ba3oBblil ypoBeHb:
3HAeT U MOHMMAET TEOPETUYECKOe COAEPIKaHUE; B JIOCTATOYHOM CTENEeHH C(HOPMUPOBAHBI YMEHHS
NPUMEHATh Ha NMpPaKTHKE M MEPEeHOCUTh M3 OJHOM Hay4dHOH 0O0JIacTH B APYryl0 TEOpeTHYeCKHe
3HAHUSA;, YMEHUS U HaBBIKU JEMOHCTPHUPYIOTCS B y4eOHOM M MPAKTUYECKOW NeATEIbHOCTH; UMEET
HaBbIKU OIICHWBAHUS COOCTBEHHBIX JOCTHKEHHIL; YMEET ONpelessiTh MpoOaemMbl U TOTPEOHOCTH B
KOHKpeTHO! 00acTu mpodeccuoHaIbHOM e TEeIbHOCTH.

Iloporosslii ypoBeHb:
MOHMMAET TEOPETHYECKOE COAEp)KaHUe; HMeeT IMpejAcTaBIeHue o mpoliemax, Ipoleccax,
SBJICHUSIX; 3HAKOM C TEPMHUHOJIOTHEW, CYIIHOCTBIO, XapaKTEpPUCTHKAaMHM M3Y4aeMbIX SIBIECHUM;
JIEMOHCTPUPYET MPAKTHUYECKUE YMEHUs IPUMEHEHUS 3HAHUH B KOHKPETHBIX CHUTYyaLUsX
poeCCHOHATIBHOM 1€ TEIbHOCTH.
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YpoBeHb HHKE TOPOroBOro:
JEMOHCTPHPYET CTYJEHT, OOHAPYKUBIINI MPoOEIbl B 3HAHUSX OCHOBHOTO Y4eOHO-TIPOrPaMMHOTO
MaTepuaia, JOMYCKAIOIMKA NPUHIUNHAIbHBIE OMIMOKA B BBIMOJIHEHUH IPEAYCMOTPEHHBIX
nporpaMMoil  3aJaHuii, HE CIOCOOHBIM TNPOJODKUTH OOydeHHE WM NPUCTYHHTHh K
po(eCCUOHATILHON JEATEIbHOCTH II0 OKOHYaHMM By3a 0€3 JONOJHMUTENBHBIX 3aHATUH IO
COOTBETCTBYIOIEH NUCLUIIIMHE.

YpoBeHb [Ikana oleHuBaHUS IS TPOMEKYTOUHOM [lkana oueHuBaHus
c(hOopMHPOBAHHOCTH aTrTecTalnuu o bPC
KOMIICTCHITUHA DK3aMeH 3aueT
(muddepeHnmpoBaHHbII
3a4er)
[ToBbIIICHHBIN 5 (oTIU4HO) 3a4TEHO 90 - 100%
bazoBbrit 4 (xoportio) 3a4TECHO 76 — 89%
[ToporoBsrii 3 (Y1OBIIETBOPUTEIHHO) 3a4TEHO 60 — 75%
Huxe noporosoro 2 (HeyIOBJIETBOPUTEIBHO) |HE3aYTEHO Huxe 60%

Kpurepuu onieHk# 3HaHUHN CTYIEHTOB 110 TUCLUILINHE

Orenka ITokazarenu

3auTeHo CTyneHT 3HaeT: OCHOBHBIE CITOCOOBI XMMUYECKOTO BO3/ICUCTBUS Ha
MIPUPOJTY, OCHOBHBIE MYTH MOCTYIUICHUSI 3arPSI3HAIOIINX BEIIECTB B
OKPYXAIOIIYI0 CpeIy, COBPEMEHHBbIC HampaBlICHUS XUMHUYECKOTO
MOHHUTOPHHTA;

JleMoHCTpHUpYyeT yMeHHE OOBSCHATH MPOLECChl, MPOUCXOISAIINE B
OKpYKAIOIIe YelOBEeKa MNPHUPOJIC, TEXHONEHHOM W COLMAJIBHOM Cpeje,
COCTABJIATh IUIAH JIEUCTBUI TPHU MPOBEACHUU MOHUTOPHHIA COCTOSHUS
OTPEIENIEHHOr0 00bEKTAa OKPYXKAIOIIEH Cpeibl;

Bnageer oCHOBHBIMH TEOPETHUECKUMU MPEACTABICHUSIMU O MOHUTOPUHTE
COCTOSIHMSI OKpyXkaromeid cpeabl. OTBET JOTMYEH M IOCJIEA0BATEIIEH,
OTNIMYaeTCs TIHyOMHOM U TONHOTOM pAcCKpBITUS TEMBI, BBIBOBI
JIOKa3aTeNbHBbI.

He3zauteno CrTyneHT 1eMOHCTpUPYET HE3HAaHWE OCHOBHOIO COACPKAHUS JUCLMIIIUHBI,
oOHapyXuBasi CyLIECTBEHHbIE MPOOEbl B 3HAHUAX Y4eOHOro marepuaia,
JIONyCKAaeT NPUHIUNMAIbHBIE OMIMOKM B BBIMOJHEHUM IpeJlaraeMbIX
3aJJaHul; 3aTpyIHSAETCS JeNIaTh BBIBOABI U OTBEYATh HA JONOJHUTEIbHBIC
BOIIPOCHI ITPETOgaBaTels.

83. Bomnpocsbl, 3a1aHusl TEKYIIEr0 KOHTPOJIS

Monyns 1: OCHOBBI 1 METOABI XUMUYECKOTO MOHUTOPHHTA

[TK-1 roTOBHOCTBIO peaIn30BbIBaTh 00pa30BaTEIbHBIE MPOTPAMMbI IO YU€OHBIM MPEAMETaM
B COOTBETCTBUU C TpeOOBaHUSAMHU 00pa30BaTeNbHbBIX CTaH/IaPTOB

1. Onummre cTpoeHne aToMa KpeMHUS, pacClIpOCTPaHEHHOCTb. Posib KpeMHHUS B TOCTPOEHHUH
3eMHOM KOpbl. OcHOBHBIE MHHeEpanbl. Kpucraimnumyeckass crpykrypa kpemHus. Ilomydenwue,
¢dbu3mvecKkue U XUMHUYECKHe cBoiicTBa KpeMHus. CopMynupoBath TpeOOBaHUS K HHGOPMAIIHH,
KOTOPYIO HEOOXOAMMO TMOomo0paTh aisi pabOThl HaJ MPOEKTOM, CBSI3aHHBIM C ONpEICICHUEM
OCHOBHBIX XMMHUYECKUX MTOKa3aTee MPUPOIHBIX BOJ

2. CocTaBUTh TUIaHA OpPTaHU3AIMK MCCIIEOBAaHUS (PU3NKO-XUMHUECKUX IOKa3aTeNe peKn
(o3epa). [IpoBecTn MeTOIBI HCCIIEIOBAHUS, ONTUMAIIBHBIE JUIsl pEAIU3ALMH B YCIIOBUSAX IIKOJIBI

3. IlopoOpaTe HayuyHyIO0 JHUTEpaTypy, Ul MOATOTOBKH JOKiIana Ha Temy «lIpoOiemsr
3arpsiI3HEHUS TIOYBBI TSKEJIBIMU METAJUIAMU »
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4. CocTaBuTh mIaHa OopraHu3al UCCIICAOBAHUS TTOYBbI CEIbCKO-X035MCTBEHHBIX erI[Hﬁ.
HpOBeCTI/I MCTOABI UCCIICAOBAHWA, OIITUMAJIBHBIC JIA pCain3allii B YCIIOBHAX IIKOJIBI

5. IMomoOpaTe Hay4yHyIO JTUTEpATypy, VIS MOATOTOBKH JOKJIala Ha TeMy «3arpsi3HEeHue
MIOYBHI OTXOJIJaMH MPOMBIIIIEHHOH MepepadoTKI»

Monyib 2: Busibl MOHUTOpUHTA

OIIK-6 roTOBHOCTBIO K 00€CTICUEHUIO OXPaHbl )KU3HU U 3J0POBbs 00yUaIOIIUXCs

1 TlepeuncauTte OCHOBHBIE TPUPOIHBIEC MPOIECCHI, B KOTOPBIX YU4AaCTBYET BO3AYX.

2. Onuimre B KaKUX XUMHYECKUX MMPONU3BOACTBCHHBIX IMPOLCCCAX BO3AYX HUCIIOJB3YCTCS B
Ka4ueCTBC pCarcHra.

3 OxapakrepusyiiTe KHCIOTHbIE A0KAU. OOBICHUTE MNPUUYUHY HX TMOSBICHUS U
BO3JICHCTBHUE, OKa3bIBAEMOE Ha OKPYKAIOIIYIO CPEey U 310POBbE HACEIICHUSI.

4. JlaiiTe ompeneneHUE «O30HHOMY LIUTY» U «O030HHOH AbIpe». OxapakTepusyiTe UX pojb B
KHU3HECATEIIbHOCTH YeJIOBEKa.

5 CxeMarudecku U300pa3uTe OCHOBHBIE 3BEHbsI KPYrOBOPOTA: a) KHCIOpoaa; 0) yriieposa;
B) azota; T) ¢ocdopa; 1) ceppl. Pacckaxkure, kakuM 00pa3oM KPyroBOPOT IJIEMEHTOB HapyIIaeT
JEATEIIbHOCTD JIFOJICH.

84. Bompochl NpOMeKYTOYHOI aTTecTAuH
Bropoii cemectp (3auer, OIIK-6, [TK-1)

1. Packpoiite cytb nonsTust «MOHUTOPUHI.
Pacckaxxute 06 OCHOBHBIX LIEJISIX 3KOJIOIMYECKOI0 MOHUTOPHHTA.
ChopmynupyiiTe OCHOBHBIC 3a/1a4l HKOJIOTHYECKOTO MOHUTOPUHTA.
Onwummre nporeypsl BXOASIINE B CUCTEMY SKOJIOTHIECKOT0 MOHUTOPHHTA.

a s own

[lepeuncnnre 3KOIOTHYECKH ONACHbBIE (PaKTOPHI.

6. IlpuBemuTe npHUMEpPsl HOPMATHBOB KadecTBa OKPYXKAIOMICH CpeIbl, KOTOPHIMHU
MOJTE3YIOTCST YKOJIOTH.

7. JaiiTe xnaccuduKaiio MOHUTOPUHTA MO MaciTabaM MPOBEACHHUS.

8. Pacckaxxure B KakuMx CcIoy4dasX HCIHONB3YIOT AMCTAHIIMOHHBIE METOJBI KOHTPOJS
OKPYXKAaroILEeH Cpebl.

9. OOBscHUTE B UeM 0COOCHHOCTH OMOIOTUYECKUX METO/I0B KOHTPOJISI OKPYKAIOIIEH CpeIbl.

10. PackpoiiTe cTpyKTypy KOHTaKTHBIX METOJOB HAOIIOACHHS U KOHTPOJS 32 COCTOSTHHEM
OKPYKAaIOIEeH Cpebl.

11. Pacckaxxute 00 0COOEHHOCTSIX (PU3UKO-XMMHYECKUX METOJIOB aHAIM3A.

12. Onwummre knaccu(PUKAIUITNIO HHCTPYMEHTAIBHBIX METOJOB  aHalIM3a 10  CIOco0y
KOJIMYECTBEHHBIX OIPENIEICHUM.

13. Oxapaktepu3yiTe CIOCOOBI  OCYIIECTBICHHS  aHATW3a TP HCIIOJIE30BAaHUU
MHCTPYMEHTAIBHBIX METOJIOB.

14. Packpoiite cCyTh MOHATUS TOKCUYHOCTh. [lepeuncnure craHgapThl KayecTBa
OKPYKAaIOIIEeH CpeIbl.

15. Onwuumure cTpoeHue, cOCTaB, M3MEHEHHE aTMOC(hephl.

16. IlpuBeauTe TpUMEphl XMMHUYECKMX pEaKIUi B arMocdepe W ONMHIIUTE €€ 3allUTHBIC
CBOMCTBA.

17. Tlpoananu3upyiiTe BO3MOXKHbIE N3MEHEHHUS KJIMMaTa Ha 3eMJie U UX IPUYUHBI.
18. Oxapaxrepu3ylTe KUCIOTHBIE JOXKIU U (POTOXUMUYECKUNA CMOT.
19. Onummre XUMHIIO aTMOC(HEPHOTO 030HA.

20. OnumuTe BoaHBIE cucTeMbl. [laiiTe XapaKTepHCTUKY CTOYHBIM BOJAM M METOJaM HX
OYHCTKHU.

21. OnumuTe rpyHTOBBIE BOJBI M UX OTJIMYUTEIbHBIE OCOOCHHOCTH.

22. OxapakTepu3yilTe 3arps3HeHHE BOJIBl OpPraHMYECKHMMM  BellecTBaMU  (HE(Tb,
necturuasl. [IAB).

23. OnumuTe Iporeaypy ONpeCHEHNUE BOIBI.
24. OnumuTe NpUPOY pagraluy 1 ee ONOIOTHIeCcKoe AeHCTBHE.
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25. JlaiiTe XxapakTepHUCTUKY pecypcaM 3eMITu: a) SHEPrOHOCUTENH; 0) pecypChl METaJIIOB; B)
pecypchbl HEMETAJLIOB.

26. Pacckaxxute 00 ynoOpeHUAX U PETYIATOpax pocTa U Pa3BUTUS PACTCHHIA.

27. OxapakTepu3yhTe MeCTULUbI U CIIOCOOBI UX MPUMEHEHUS.

28. OnuimTe UCTOYHUKH SHEPTUU, HE 3arPsI3HSIONIUX CPELy.

29. PackpoiiTe CyIHOCTh BOAOPOJIHON SHEPTETUKH.

30. OnumuTe METO/ bl HAKOIIJICHUS JIEKTPOIHEPTUH JIJIsl IPUMEHEHUS Ha TPAHCIIOPTE.

31. OxapakTepu3yiTe aHTPOIOTeHHbIE BO3ACHCTBUS HAa OKPYKAIOIIYIO CPEy.

32. IlepeuncnutTe OCHOBHBIC HCTOUYHHUKH 3arpsi3HEHUSI OKPYKAIOIIEH CPE/Ibl.

33. OnuimuTe OCHOBHBIC MTPOMBIIIIICHHBIE BBIOPOCHI B aTMOChEDY.

34. OxapakTepu3yiTe METObl KOHTPOJIS 3arpsI3HAIOLINX BEIIECTB B aTMOC(EpHOM BO3/1yXe
1 BBIOpOcax B atMocdepy.

35. Packpoiite pU3NKO-XMMHUYECKHE OCHOBBI OYHCTKU BO3/1yXa OT ra3000pa3HbIX MPUMECEH.

36. [laiiTe XapaKTepUCTUKY CTOUYHBIM BOJIaM U BUIAM UX 3arpsS3HEHUI.

37. OnuiuTe METOAbl KOHTPOJIS 3arpsI3HAIONINX BEIIECTB B cCOPOCaxX CTOYHBIX BO/I.

38. OxapakTepu3yiTe METOJbl KOHTPOJS 3arps3HSIONIMX BEHIECTB B IMOBEPXHOCTHBIX H
MOJ3EMHBIX BOJHBIX O0OBEKTaX.

39. Onmmure  QU3NKO-XUMHYECKHE W HMHKEHEPHBIE  METOJbl  BOJOOYHCTKH U
BOJIOMOJITOTOBKH.

40. Onumute POTOXMMHUYECKYIO M paIUallIOHHO-XHMUYECKYIO OYHCTKY BOIBI.

41. OnumuTe MOYBEHHBIE SKOCUCTEMBI U MX 3arpsizHeHue. JlaiiTe XxapakTepUCTHKY METOaM
KOHTPOJISI 3arpsI3HAIONINX BEIIECTB B MOYBE.

42. TlpoaHanmu3upyiiTe MOPSAOK OpPraHM3aluu paboT IO BEICHHIO IMPOW3BOJICTBEHHOTO
9KOJIOTMYECKOTO MOHUTOPUHTA U KOHTPOJISL.

43. JlokaxuTe HEOOXOIUMOCTh TPOTHO3MPOBAHUS W  YIPABICHHUS KAueCTBOM CPEJbI
oOuTauus.

85 MeToanueckne MaTepHalibl, ONMpene/sAONHe MPOIeIyPhl ONEHUBAHUN 3HAHMIA,
YMEHWi, HABBIKOB U (MJIM) OMBITA AeATEeJbHOCTH, XaPAKTEePU3YIOIIHX 3TAaNbl (JOPMUPOBAHUS
KOMIIETEeHIM I

[TpomexxyTouHast aTTecTanus MPoBOAUTCS B (hopme 3auera.
3aueT MO3BOJSIET OLIEHUTh CHOPMHPOBAHHOCTH KOMIIETEHIUH, TEOPETHUYECKYIO MOATOTOBKY
CTYJIGHTa, €T0 CIIOCOOHOCTh K TBOPUYECKOMY MBIIUICHUIO, TOTOBHOCTh K MPAKTUYECKON NEATEIbHOCTH,
MPUOOpPETEHHBIE HABBIKM CAMOCTOSITENILHOM pabOThl, YMEHHUE CHHTE3HpPOBATh MOJIyYCHHBIC 3HAHHS U
MPUMEHSTh UX IPU PEIICHUH MPAKTUICCKUX 33]1a4.

[Ipu 6amIbHO-PEUTHHTOBOM KOHTpPOJIE 3HAHUN WUTOTOBasi OLIEHKA BHICTABISETCS C Y4ETOM
HaOpaHHOM cyMMBbI OaJIIOB.

CobGecenoBanue (ycTHBIA OTBeT) Ha 3adere. Jlusg omeHku chHOPMHUPOBAHHO-CTU
KOMITIETCHIIMM TIOCPEACTBOM cobecenoBanmsi (yCTHOTO OTBETa) CTYIACHTY TMPEABAPHUTEIBHO
MpenjaraeTcss MepeYeHb BOMPOCOB WM KOMIUIEKCHBIX 3aJaHWi, NPEANoNaraloiiux yMEHHE
OpUEHTHPOBATLCS B MpoOIeMe, 3HAHHE TEOPETHYECKOro MaTepuaina, YMEHHsS MPUMEHSTh €ro B
MPAKTUIECKON MPOdEeCCHOHATBHON ACSITENbHOCTH, BIaJIcHUE HABBIKAMU U MIPUEMaMH BBITIOTHEHUS
MPAaKTUYECKUX 3aJaHHI.

[Tpu onieHKe JOCTHKEHUN CTYJEHTOB HE0OX0IMMO 0Opariath 0co00€ BHU-MaHUE Ha:

— YCBOEHHE MPOTPaMMHOT0 MaTepHana;
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— YMEHHE U3JIarath MPOrpaMMHBIH MaTepHall HAyYHBIM SI3BIKOM;
— YMEHHE CBS3BIBATH TCOPHIO C TPAKTHKOM;
— YMEHHE OTBEUYaTh Ha BHJIOM3MECHECHHOE 3aJIaHUE;

— BIAaJ€HHE HaBBbIKAMHM IIOMCKA, CHCTEMaTU3alid HEOOXOJMMBIX HCTOYHHUKOB

JUTEPATypHI [0 U3ydaeMoi ipodieme;
— yMeHHe 000CHOBBIBATh IPUHSTHIC PEIICHHUS,
— BJIQJICHUC HABBIKAMH M IMPUEMAaMH BBITIOJHEHUS PAKTHYCCKUX 33 ITaHUM;

— yYMEHHE MOJKPCIUISTh OTBET WIUIFOCTPATHBHBIM
Marepuanom. TecTsl

[Ipu ompenencHU YPOBHS JOCTHIKEHUH CTYJEHTOB C IOMOINBIO TECTOBOTO KOHTPOJIS
HeoO0XoauMo oOpaiiath 0co00e BHUMaHKE Ha CIEAYOIIee:

— OIICHUBAETCS MOJHOCTHIO MPABUIIHHBINA OTBET;

— mpemnojaBareliieM JIOJDKHA OBbITh OMNpejelieHa MaKCHMajbHas OIICHKAa 3a TeCT,
BKJTFOYAIOIIUH OIPEIeJICHHOE KOJIMYECTBO BOTIPOCOB;

— IperoaaBaTeeM MOXKET ObITh ONpe/Ie/IeHa MaKCUMalIbHAasl OIICHKA 33 OJIMH BOIPOC TECTA;

— 1O BOIPOCaM, MPEIyCMATPUBAIOIIMNM MHOXKECTBEHHBI BHIOOpP NPaBUIIBHBIX OTBETOB,
OLICHKA OIPEeEISIeTCS NCXO0/I M3 MAaKCUMAJIbHOM OLIEHKH 32 OJIMH BOIIPOC TECTa.

KonTekcTHas ydeOHas 3amada, mpoOJieMHasi CUTYyallus, CUTyallHOHHAs 3a/1a4a, KeWCcoBOE
3amanue. llpm ompeneneHuH YpOBHS JIOCTMDKCHUH CTYJIEHTOB TIPH PEHNICHHH YYeOHBIX
MPAaKTUYECKHX 3a/1a4 He0OX0MMO 00palaTh 0co00e BHUMAaHUE HA CIICAYIOIICE:

—  CHoCOOHOCTh OMpPENENATh M NPUHUMATH IENM Y4eOHOH 3alaud, CaMOCTOSITEIbHO H
TBOPYECKH TUIAHUPOBATh €€ PEIICHUE KaK B TUITUYHOM, TaK M B HECTAHAAPTHOM CUTYAIIUH;

— CHCTEMaTU3MPOBaHHBIC, MITYOOKUE U MOJHBIC 3HAHUS 110 BCEM pa3jiesiaM IPOTrPaMMBL;

— TOYHOE WCIIOJIb30BAaHHE HAYYHOW TEPMHHOJIOTUH, CTHIIMCTHYECKH TPaAMOTHOE,
JIOTHYECKH MPABUIHLHOE U3JI0KEHUE OTBETA HAa BOIIPOCHI U 33 1aHHS;

— BJAJICHUE WHCTPYMEHTAapHeM Yy4eOHOW JUCHUILIUHBI, yMeHue ero 3(deKkTuBHO
HCIIOJIb30BaTh B TIOCTAHOBKE U PEIICHUH YICOHBIX 33729,

— TPaMOTHOE HCIIOIb30BaHHE OCHOBHOW U IOMIOJHUTENHHOU JTUTEPATYPHL;

— yYMEHHE WCIOJb30BaTh COBPEMEHHBIC HH()OPMAIIMOHHBIC TEXHOJOTHHU I PEIICHUS
y4eOHBIX 3a7a4, UCIOIb30BaTh HAYUHbIE JOCTHKEHUS APYTUX TUCIHILTNH;

— TBOpYECKas CaMOCTOsITeNIbHAasg paboTa Ha MPAKTUYECKUX, JTa0OpaTOPHBIX 3aHATHSIX,
aKTUBHOE Yy4YacTHE€ B TPYIMIOBBIX OOCYXIEHHUSX, BBICOKUH YpPOBEHb KYIBTYpbl HUCHOTHEHUS
3aJIaHU.

9. IlepeyeHb OCHOBHOM M JONOJHHUTE/IBLHOM y4eOHOM JIUTEpaTypbl
OcHoBHasi iMTEpaTypa

OcHoBHasi InTepaTypa
1. Xaxanuna, T. . Xumus okpyxatomieit cpensl [Tekcr] : yue0. ans 6axanaBpoB / T. N

Xaxanuna, H. I'. Hukutnna, JI. C. CyxaHoBa. — 2-e u3j., nepepad. u pom. — M. : FOpaiit, 2013. — 215 c.

2. XKyxosa, H. B. Xumus oxpyxaromieit cpeapl [TekcT] : mabopaTopHbIH IpakTHKYM / H. B.

Kyxosa, O. B. Ilo3nnsixoBa ; Mopaos. roc. nea. un-T. — Capasnck, 2015. — 76 c.

3. XKykona, H. B. MoHUTOpHHT cocTOsTHHS OKpYatomeit cpensl [ Tekcr] : yued. mocobue / H. B.

Kyxosa ; Mopnos. roc. nex. nus-T. - Capanck, 2011. - 83 c.

JlonotHUTEILHAS JTUTEPATypa
1. XKykosa, H. B. Xumus oxpyxatomei cpenst [Tekct] : yue6. mocoOue st CTya. OMOIL.-XUM.

¢ax. / H.B. XKyxosa, E.A. Ansmkuna; MopzoB. roc. nen. uH-T. - Capanck, 2009. — 79 c.

2. XaxanuHa, T. W. Xumus okpyxaromeit cpenst [Texct] : yued. mis 6akamaBpoB / T. N.

Xaxanuna, H. I'. Hukutuna, JI. C. CyxaHoBa. — 2-e u3j., nepepad. u nom. — M. : FOpaiit, 2013. — 215 c.

10. Ilepeyens pecypcoB HHGPOPMAITMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTn «AHTEepHET»
1. http://www.himhelp.ru/ - Xumuueckuii cepsep
2. http://him.1september.ru. - I'azera «Xumus-IlepBoe ceHTAOPs»
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11. MeToauveckne yKazaHusi 00y4aOIIHUMCS M0 OCBOCHUI0 TUCHMILIUHBI (MO1YJIs1)
N3yuenne gucuuniuuHbl «XUMHUYECKMM MOHMTOPUHI  COCTOSIHUSL  OKPYJKAIOIIEH  CpENbI»
He00X0IUMO ISl MOAPOOHOTO U3YUEHUSI HEKOTOPBIX T€M, CBSI3aHHBIX C U3yYEHUEM XUMUU
OKpY>KaroIlEH Cpeibl.

[Ipu ocBoeHMM MaTepuana IUCUUIUITMHBI HEOOXO0AUMO:

— CIUTAHUPOBATh U PACTIPEACTUTH BpeMs, HEOOX0IUMOE JJI U3YUESHUS AUCIUILIIUHBL;

— KOHKPETH3UPOBATh AJIs ceOs MJIaH U3yYeHHs MaTepHaa;

— 03HAKOMUTHCS ¢ 00BEMOM U XapaKTEPOM BHEAYAUTOPHOU CAMOCTOSTENILHON PabOTHI
JUIS TIOJTHOLIEHHOTO OCBOEHHUSI KX JA0W U3 TEM TUCLUUILINHBI.

CueHnapuil u3ydyeHnus Kypca:

— npopaloTaiiTe KKyt TeMY I10 IpelaraeMoMy HIDKE alrOpUTMY JACHCTBHIA;

— U3Y4MB BECh MaTepHal, BBIIIOJIHUTE UTOTOBBIN TECT, KOTOPBIA IPOJEMOHCTPUPYET
TOTOBHOCTb K CJ]aue 3a4eTa.

Anroput™m paboThl HaJl KayKAOH TEMOM:

— U3YYUTE COJIepKaHue TEMbl BHAYAJIE 10 JIEKIMOHHOMY MaTepuaiy, a 3aTeM 110 APYyTruM
HCTOYHUKAM;

— MIPOYUTANTE JOMOJHUTENBHYIO JIUTEPATYPy U3 CIUCKA, IPEIIOAKEHHOIO IIPENO01aBaTelIeM;

— BBIIUILNTE B TETPAJb OCHOBHBIE MOHATHUS U 3aKOHBI 110 TEME, UCII0NIb3Ys JEKIIMOHHbBIN
MaTepuaj Uin CJIOBapH, YTO IOMOXKET ObICTPO NOBTOPUTH MAaTE€pHall IPU MOATOTOBKE K 3a4ETY;

— COCTaBbTE KPATKUI IUIaH OTBETA MO Ka)KJIOMY BOIPOCY, BBIHOCUMOMY Ha 00CYX/I€HHE
Ha J1a0OpaTOPHOM 3aHSTHH;

— BbIYYHUTE ONPE/ECIECHNS TEPMUHOB, OTHOCSIIUXCS K TEME;

— MpoJlyMaiTe IPUMEPHI U MILTIOCTPALIUU K OTBETY 11O U3y4aeMOM TEME;

— IPOJYMbIBAliTe BHICKAa3bIBAHUS 10 TEMaM, IPEUIOKEHHBIM K J1a00paTOPHOMY
3aHATHIO0. PekoMeHanuu o pabore ¢ IuTepaTypoil:

— 03HAKOMbTECh C AaHHOTALMSAMU K PEKOMEHI0BaHHOU JIUTEpAType U ONPEIeIuTe
OCHOBHO METOJ1 N3JI0’KEHUSI MaTeprasa TOro WM HHOTO HCTOYHHUKA;

— COCTaBbTE COOCTBEHHbIE aHHOTAIMU K JPYTUM HUCTOYHHKAM Ha KapTOYKax, 4To
MIOMOJKET MPH MOATOTOBKE pedepaToB, MPHU MOATOTOBKE K 3aUETY;

— BbIOEpPUTE T€ UCTOYHUKH, KOTOPbIE HanOoJIee MOAXOAT ISl U3yYEHHUs] KOHKPETHOM
Tembl. JJucuunnmia « XuMUYECKHII MOHUTOPUHT COCTOSIHUS OKPYXKAIOIIEH Cpeabl» JaeT
BO3MOXXHOCTh 00Ji€€ OIPOOHO U3YUUTh METO/IbI U3yUeHUS! PU3NKO-XMMHUYECKUX MOKa3aTenei
KOMITOHEHTOB OKPY’KAIOIIIEH cpelibl. TeopeTHUecKre CBEICHUS 3aKPEIUISIFOTCS IPU BBINIOJIHEHUN
1a00paTOpHBIX PabOT MpeaycMOTpeHHbIX. CoueTaHne NPaKTUYeCKoi paboThl C TEOPETUUECKUM
000CHOBAaHHEM ITO3BOJIET CTYIEHTAM CO3HATEIbHO BBHIIOIHATH PaboTYy.

[Ipexxae ueM NpUCTYNHUTH K BBHIIOJHEHUIO J1a0OpaTOPHOU padOThI, CTYAEHT JOJIKEH U3YUHUTh
COOTBETCTBYIOIIUHN pa3ziesl TEOPETHUECKOro Kypca, 03HAKOMUTHLCS C YCTPOWCTBOM U Ha3HAYEHHEM
HCIIOJIb3YEMOT0 B paboTe 000pyAOBaHUS, YSICHUTD 11eTb paOOThl U METOUKY 3KcrnepuMenTa. [lepen
HayajioM paboThl TMpernojaBaTelb HPOBEPSET T'OTOBHOCTh CTYIEHTa K HPAKTUKyMY, HPOBOJIS
cobecenoBaHue (KOJJIOKBUYM) W TPUHUMAET pELIEHHE O BO3MOXHOCTH JOIyCKa CTYIEHTa K
JKCIIEPUMEHTY.

BommonnuB paboty, ywamuecs o¢opMISIOT B paboueM >KypHaie OT4eT o paboTe Hu
MPEeIbABISIOT €ro npenojaBatento. OTYeT JOHKEH CoepKaTh cieayomue 3neMeHTs: Haspanue u
1e1b paboThl; KPaTKOE U3JI0)KEHHE OCHOBHBIX TEOPETUUYECKUX MOJIOKEHH, Ha KOTOPBIX Oa3upyercs
naHHas paboTa.

1.  Kparkoe onucaHue nopsijika BHIIOTHEHUS paOOTHI.

2. Pe3ynbraThl S5KCIIEpUMEHTA B BUJIE TAOIHUIL, Ky/Ja 3aHOCSTCS BCE SKCIIEPUMEHTAJIbHBIE
JaHHBIE M PE3YJIbTAaThl PaCUETOB.

3. B cnyuyae HeoOXoauMocCTH TpaguuecKoi HHTEPIPETALNH TTOIYUYECHHBIX PE3YIbTaTOB K

OTYETy MPHUJIAraloTcs rpa(uKy, BHINOJHEHHBIE HA MIJUIUMETPOBON Oymare B ONTUMAaIbHOM
macurraoe.
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4, BriBog o pabore, COOTBETCTBYIOIIMK  TTOJYYCHHBIM
pe3ynbTaTam; eciiu 00HAPYKEHBI OTKJIOHEHHUS OT TEOPETUIECKIX 3aKOHOMEPHOCTEH,
yKa3bIBAETCS MX IpenoiaraeMas npuarta. CTyaeHTam 3anpeniacTcs:

— MPHUCTYNATh K BBITOJHEHUIO 1a00paTOpHO# pabOoThI O3 pa3penieHus MpernoaaBarers,

— HaxXoJuTcs B 1aboparopuu Oe3 xanara,

— BBIXOJIUTH U3 JabopaTopun 6e3 pa3pelieHus MpenoaaBaTes,

— HCIOJIb30BaTh MPUOOPHI M PEAKTUBBI HE MpeAHA3HAUYCHHBIE 11 BBIMOIHIEMON HMH
pabotoii. [IpenogaBarens 00s13aH:

- MPOKOHTPOJIMPOBATH HATTMYHNE HEOOXOUMBIX PEAKTUBOB U UCTIPABHOCTH
J1a00paTOPHOTO 00OPYIOBAHMS,

— CJIETUTH 3a IPABIIILHOCTHIO BBITTOJIHEHUS JIA0OPATOPHBIX padoT,

— YCTpaHATh BO3HUKAIOIINE HETOIAIKH ¢ 1a00paTOPHBIM 000PYIOBAHHUEM.

[lo xaxmoit paboTe CTyAEHTY MpeularaeTcsi OTBETUTh HA HECKOJIBKO BOIIPOCOB.
JIaGopaTopHbIil MPAKTUKYM CUMUTAETCS 3aBEPIIEHHBIM €CJIHM BBIMOJHEHBI Bce PadOThl, MPaBUIHLHO
odopmIIeH 1ab0paTOPHBIN KYPHAI U JaHBI OTBETHI Ha BCE BOMPOCHI TI0 TPOHJICHHON TEME.

[Ipu BBITIONTHEHUU JTAOOPATOPHBIX PAOOT CTYIEHTHI O0S3aHBI CTPOrO COOMIOIATH IMPaBUIIA
TexHUKU OezomacHOCTH. CTyIEHThI, HapyIIAIONIe MpaBuiia TEXHUKHA 0€30IacCHOCTH, MOTYT OBITh
OTCTPAaHEHBI OT BBIMOJIHEHUS Ja00PaTOPHBIX PadoT.

12. Tlepeyenb MH(POPMALMOHHBIX TEXHOJIOT Wit

Peanuzanus y4eOHONM mporpaMmel oOecrieuumBaeTcs JOCTYHNOM —KaXJ0ro CTyIeHTa K
MHPOPMALIMOHHBIM pecypcaM — JJIEKTPOHHOW OMOIMOTeKe M ceTeBbIM pecypcam MuTtepner. [lns
ucnonb3oBanus KT B yuyeOHOM mpolecce MCHOIb3yeTCsl IporpaMMHOe oOecredeHre, Mo3BoJIsIoNIee
OCYIIECTBIISITh TIOUCK, XpaHEHHE, CHCTEeMATH3allUI0, aHAINW3 W TPE3CHTAUWI0 HH(pOpMAIUH, SKCIOPT
uHpopMaLMu Ha LU(POBbIE HOCUTENIU, OPraHU3ALMI0 B3aHMMOJAEUCTBHUS B pealbHOW M BUPTyallbHOMN
00pa3oBaTeNbHOU cpejie.

WupuBuayanbHble  pe3yiabTaTbl OCBOGHHS JUCHMIUIMHBI  CTyJIE€HTaMH (PUKCHpYIOTCS B
AIIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHON CpeIe YHUBEPCUTETA.

12.1 [lepeyeHb NPOrpaMMHOro odecrevyeHust
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcurer [TPOD

12.2 Tlepevyennb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

(o0HOBJIEHHE BBITIOJHAETCS esKeHedeJbHO)

1. UudopmanmonHo-npasosas cucrema «I"’APAHT» (http://www.garant.ru)

2. CnipaBounas npaBoBas cucrema «KoncynprantlLmtoc» (http://www.consultant.ru)

12.3 IlepevyeHb COBpeMEHHBIX NPOQeCcCHOHATBHBIX 023 JaHHBIX

1. IlpodeccuonanbHas 6a3a naHHbIX «OTKpBIThIE JaHHBIE MHUHHCTEpCTBa 00pa30BaHUs U HAYKU
P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. DnektpoHHas OubmuoreuHas cucrema Znanium.com( http://znanium.com/)

3. Eaunoe okHO noctyma k o0pa3oBaTenbHbIM pecypcam (http://window.edu.ru)

13. MarepuajJbHO-TeXHHYECKOe o0ecredeHue 1 CIUILIMHbI(MO1YJIA)

Jlns npoBenieHUst ayJUTOPHBIX 3aHATHII HEOOXOAUM CTaHAAPTHBIM HAOOP ClielUaTU3uPOBAHHOM
yaeOHOl MeOenn W y4eOHOro oOOpyAOBaHHS, a TaKXKe MYJbTUMEIUMHOE O0O0pYyIOBaHUE IS
JEMOHCTPALIMM TPE3eHTAlUM Ha JIeKuusax. [[ns mpoBeAeHUs NPAKTUYECKUX 3aHATUH, a TaKKe
OpraHU3aIH CaMOCTOATEIbHOM pabOThI CTYACHTOB HEOOXOMM KOMITBIOTEPHBIN KJIacc ¢ pabounMu
MecTaMu, 00eCIeunBalOIIMMHU BBIXOJ B VIHTEpHET.

WnnuBuayanbHble  pe3yabTaThl OCBOEHHUS  TUCHHUIUIMHBI  CTYAEHTaMH (QUKCHPYIOTCS B
AIIEKTPOHHON MH(POPMAITMOHHO-00pa30BaTEIbHON Cpeie YHUBEPCUTETA.
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Peanm3annss y4eOHOM mporpamMmbl OOecHeuMBAaeTCsl JOCTYIIOM KaKIOro CTyJIEHTa K
MH(QOPMAIIMOHHBIM pecypcaM — 3JIeKTPOHHOM OuOnmorexe u cereBbIM pecypcam Mutepner. Jlms
ucnonb3oBanuss KT B ydueOHOM mporecce HEOOXOIUMO HAM4KMe MPOTPaMMHOrO obOecreueHws,
MO3BOJISIONIETO OCYHIECTBIATH MOUCK MHPOPMALUU B ceTH VHTEpHET, CUCTEeMaTHU3alUI0, aHAIN3 U
MPE3eHTAIMI0 HH(OPMAIMH, SKCTIOPT HH(POpMAITUK Ha IIM(PPOBHIE HOCUTEIH.

Y4yeOHas ayauTopusi AJisi MPOBEACHUS 3aHSATHI JICKIIMOHHOTO THIA, 3aHSATUH CEMHUHApPCKOTO
TUMA, TPYNIOBBIX W HHAUBUIYaJIbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJIS U TMPOMEXKYTOUHOU
aTTeCTaIUU.

JlaGopaTopust puznueckoi U KOJUIOUIHON XUMHH, ayauTopus Nel2.

[TomeneHne yKOMITJIEKTOBAHO CIICIUATM3UPOBAHHON MEOEIbIO U TEXHHUECKUMHU CPEICTBAMU
00yJeHUsI.

OcHoBHOE 000py/I0oBaHueE:

HaGopsl neMOHCTpallMOHHOTO OOOpYIOBaHUS: AaBTOMAaTHU3MPOBaHHOE pabodyee MECTO B
cocTaBe (CUCTEMHBIN OJIOK, MOHUTOP, KJIAaBUATYPa, MBIIIb).

JlaboparopHoe 00opyIOBaHUE: BEChl TEXHUYECKUE; HAOOP TUPh; aKBAAUCTHILIATOD; KaJIOPUMETD;
MyQeabHas T1e4b; (DOTOTEKTPOKOIOpUMETp; dMekTporumrka OIIT-1; skpaH HACTEHHBIN; INTaTHB
naboparopHblif; mratuB sadoparopubiii; PMC — X «pH-Merpusi»; OaHs BoJsHAs; SIEKTPOIUTHTA; OaHst
KOMOVHHUPOBaHHAs!.

Crneunanu3upoBaHHas MeOeb:

CTYJIbsl BHHTOBBIC; CTOJIBI JTA0OpaTOPHBIC; MKa( BBHITSHKHOM; IIKad I IpUOOPOB.

Y4eOHo-HAMISIHBIE TOCOOUS:

[Tpe3enTanmm; HAOOP TAOIUI[ MO0 XUMHUH (TICPUOJUYECKAs CHCTEMA XUMHUYECKHX DJIEMEHTOB
. . MenneneeBa, Tabiniia pacCTBOPUMOCTH, SJIEKTPOXUMHUYECKHA DSl HAIIPSDKEHUS METAILIOB)

2. ITometienue 1J1st CaMOCTOSATENBLHON padOThI, aynutopus Ne 7.

[ToMerieHne yKOMIUIEKTOBAHO CHELUATU3UPOBAHHON MEOEIbI0 U TEXHUUECKUMH CPEICTBAMU
00y4eHusI._

OcHoBHOE 000py/I0BaHHUE:!

ABTOMaTH3UPOBAHHOE paboyee MECTO B COCTaBe (B COCTaBE: NEPCOHAIbHBIN KOMIBIOTED) C
BO3MOXHOCTBIO MOJKIIOUEeHUsI K ceTu «/HTepHeT» M obecreueHHEM J0CTyHa B 3JIEKTPOHHYIO
WH()OPMAIIMOHHO-00PA30BATENBHYIO CPE/ly YHUBEPCHUTETA.

YueOHO-HAISIHBIC TTOCOOUS:

Meronuyeckue peKOMEHJAUMU [0 OpraHU3aluu ayJIuTOPHON W BHEAYAUTOPHOM pabOTHI
CTYZICHTOB €CTECTBEHHO-TEXHOJIOTHYECKOT0 (paKynbTeTa.
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