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1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto 0CBOEHMS ANCLMMANHBI "OKOaHANUTUYECKMIA KOHTPONb" SBASETCS OCBOEHNE TEOPETUYECKNX
OCHOB 3TOW Hay4YHOW OMCLMMNINHBI, OBNAaAEHNEe COBPEMEHHBIMU METOAAMI aHanM3a, HeobXoANMbIX
ONg NPoBeOeHNS 9K0aHaNMTMYeCkoro MOHUTOpUHra. lNpeamMeToM 0aHHOM OUCUNMVHBI SBNSETCS
N3yyeHne CBOMCTB OCHOBHbIX XMIMUYECKMX 3arpsAa3HuTeNneil, ux nosefeHns B oKpyxaltouern cpene v
METOA0B XMMUYECKOr0, PN3MKO-XMMUYECKOTO 1 BUONOrMYECKOro KOHTPONS NX B MPON3BOACTBEHHbIX
Bblbpocax, 06 bekTax okpyxatolwel cpeapl, MMWeBbIX NpoaykTax. /13 apceHana aHanuTu4eckon
XUMUW ONs 9TUX Lenei Cnonb3ytoT Hambonee adpdeKkTMBHbIE N HAAEXHbIE METOAMKM, MO3BONSAOWME
OXBaTWTb BECb CMEKTP 3arpsisHEHN 06 BEKTOB OKpyXatowen cpelbl. bonbwoe BHUMaHWe yoensieTcst
MeTomam npobooTbopa 1 NPobONoAroTOBKMU.

B npouecce npenonasaHnsa UCUMNANHBI OOMXKHbI MPON30ATY yriybneHne n cuctemaTnsauns
3HaHW, HeObX0AMMbIX AN OOPMUPOBAHNS Yy CTYLEHTA 9KONOrMY4ECKOro MMPOBO33PEHNS.

2. MecTo OUCLMNMMNHDLI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLIEro
npocpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucuunnnHa BkntodeHa B pasnen " 53.B.6 NpodeccroHanbHbIin" 0CHOBHOM
obpasoBaTtenbHol nporpammbl 020100.62 XnuMus n oTHOCKTCS K BapuaTneHoi yactn. OcamBaeTcs
Ha 4 kypce, 8 cemecTp.

OucumnnuHa "9KoaHanMTn4eckmin KOHTPonb" No y4ebHOMyY nnaHy oTHocUTCS K 610Ky 5.3 1
npenHasaHyeHa ons CTy4eHToB, Creumanu3npyowmxcs No aHannTu4eckom xmmun. ns ycnewHoro
OCBOEHUS OAHHOW ANCLMMNANHBI HEOOXOANMbI 3HAHUS TEOPETUYECKMX OCHOB KYpPCOB
"HeopraHunyeckas xummns", "OpraHnyeckas xumus", "AHanutundeckas xumma", "buonornsa ¢ ocHosamu
akonorun", "Xumns B akonorun". lNony4yeHHble Npyu 0CBOEHWUM OUCUUMIVHBI 3HAHUS N YMEHNS
obneryatoT OCBOEHMNE OPYrnX KYPCOB BapMaTMBHOM YacTy npodouns "AHanmtnyeckas xumMus" n
BbIMOMHEHME KYPCOBbIX 1 AUMIOMHbIX paboT.

3. KomneteHuuu obyyatrolerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL N

MK-6 o -

B T HaBblKaMu Tbl H BPEMEHHOW Y4ebHO-Hay4HOM
(ocbecouomansie e e Xy GOk SXCnoPANO o]
KOMreTeHuunn) patype npn np P
MK-7 MMeeT onbIT paboTbl HA CepuiiHON annapaType, NPUMEHSEMON B
(MpodpeccmonantHbie aHanMquecfmx n q)msleoB(MMmquKmx Mpccxg,ubngMﬂx
KOMMeTeHuunn)
[K-8 BnajeeT MeTonamm permctpaummn n o6paboTky pesynbTaTos
(MpocheccnoHabHLIe XVIMUYECKM 3KCne I/IFI:\)/IeHTOBp P Pey
KOMMeTeHuun) P

B pe3ynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:

1. DONXEH 3HaThb:

- CBOWCTBa OCHOBHbIX XMMUYECKUX 3arpsisHuTenein, 06 nx npespalleHnsix B oKpyxatoLlein cpene
- OCHOBHbIE XMMUKO-aHaNNTUYeCKne MetToabl OLIEHKM COCTOSHNA OKpYyXatoLwwen cpebl;

- 0 PONM N MECTE 3K0aHANMNTUYECKOrO KOHTPO/IA B CUCTEME IKONIOrMYEeCKOro MOHUTOPUHra
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2. DONTXEH yMeTb:

- 06ocHOBaTb BbIOOP CPEACTB aHANNTUYECKOrO KOHTPONS 3arpsa3HnUTENei;

- NPOBOOUTb aHaNNTN4eCckKmne onpeneneHns 3arp9|3Hv|Tene|7| COBpPEMEHHbIM XNMNYECKNMN,
PUINKO-XMMNYECKMU N PUINYECKUMN METOOaMU;

- NpedBunaeTb pesynbTaTbl BO3AENCTBIS NMPOMbIWEHHbIX 1 ObITOBLIX BLIBPOCOB Ha OKPYXatoLLyHo
cpegy.

3. ONXEH BnaneThb:

- OCHOBHbIMM METOAAMU XMMUYECKOr0, (PU3NKO-XUMUYECKOTO 1 OM3NYECKOr0 KOHTPONS XUMUYECKUX
3arpssHuTenei B 06bekTax okpyXxatowein cpebl.

4. nONXeH OJEMOHCTpUpoOBaThb CMOCOBHOCTb 1 FTOTOBHOCTb:
- NPUMEHATb Nony4eHHble 3HaHUSA Ha NpakTuke.

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAYNs
Obwas Tpy[0EMKOCTb AUCLIMINIIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMx Tekylwas paboTta oueHmsaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOoMnycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AucCUMnIMHe/ MOAYNIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNS

Buabl n yachbl
Paszen ayoMTOpHOM paboThbl,
Henens MX TPYAOEeMKOCTb Tekywime coopmbl
N 'DMI(\:IIL:)V,:J,I-;/’:;HE'I/ CemecTpl: e pectpa (B wacax) KOHTpOnst
Nek ImI1pal(wu-lecl(meJ1a60paTopH|:|e
u 3aHATUA paGOTbI

Tema 1. OCHOBHbIE
1. [MOHATUSA, TEPMUHBI, 8 1 2 0 0

3agayu.

Tema 2. AHanuTtn4yeckas
2. [XMMUS 1 3KONOTNS. 8 2 2 0 0
3. [Tema 3. Xemocgoepa. 8 3 2 0 0

Tema 4.

Knaccndpmkaums
4. CUCTEM N NOACUCTEM 8 4 2 0 0

MOHUTOpPWHra.

Tema 5. CeoricTBa
5. |0OCHOBHbIX XMMNYECKUX 8 5-6 4 0 0

3arpsasHuTenei.
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Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ Cemectp|, - cTpa (B uacax) ‘I'( OHTp$I ﬂp
ony Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 6.
6. |CynepToKCuKaHTbl Kak 8 7 2 0 0

00bEKT MOHUTOPUHTA.

Tema 7. NpeBpateHne KOHTpONbHas
7. |BewecTB B okpyxatowei| 8 8 2 0 0 pabota

cpene.

Tema 8. KoHTponb
8. |cOCTOSIHNS BO34YLHOWN 8 9-10 4 0 10

cpenbl

Tema 9. KoHTponb
9. |cocTOsHMSA NPUPOOHbIX 8 11-12 4 0 10

BOLA,

Tema 10. MoHUTOPUHT
10-lsocTosHMs nous 8 13141 4 0 8

Tema 11. MecTo

9K0aHanMTU4eCcKoro KOHTPONbHAas
11.|[KOHTpONS B cucTeMe 8 15 2 0 0 pabota

9KONOrM4eckoro

MOHUTOPWHra

Tema . Ntorosas 8 0 0 0 aK3ameH

doopma KOHTpoOns

Ntoro 30 0 28

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. OCHOBHbIE MOHATUS, TEPMUHDI, 3a8a4W.
NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

1. OCHOBHbIE MOHATWSA, TEPMUHbI, 3a8a4n. HabnoneHre 3a M3MEHEHNEM COCTOSIHNS Brocdbepbl,
NCTOYHMKAMM 3arpsi3HEHUS N hakTopaMun BO3AENCTBUSA. AHTPOMNOreHHble dpaktopbl. MecTto
9K0AHANIMTNYECKOrO MOHUTOPMHIA B CUCTEME HAyK O XM3HU. DKOAHANUTUYECKMIA KOHTPOSb
OKpYyXatoLein cpenbl, ero ponb B NPUHATUN NPUPOLOOXPAHHbIX peweHnit. OueHKa COCTOSHNSA
brocgepbl, DKONOrMYECKNE KPUTEPUM KayecTBa NPUPOLHON cpeabl. DKONOrmMyeckuin peseps,
aCCMMUNALMOHHASA eMKOCTb, MpeaenbHO AonycTUMas akonornyeckas Harpyska. lNporHo3npoBaHme
COCTOSIHMS Bruocdpepbl U OLEHKA MPOrHO3MPYEMOro COCTOSHMS.

Tema 2. AHanUTNYecCKass XMMUSA N 3KOJTOMUsl.
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

2. AHanuTnyeckas XuMmsa 1 3KONOrns. SKONormyeckas XMMns n XmMmnyeckas SKonorus.
9Kkonornyeckas XmMms oKpyxatowein cpelibl Kak Hayka 06 aHTPOMOreHHbIX XMMUYECKMX
3arps3HUTENsX, NyTSIX U CKOPOCTU UX MUrpaummn, MexaHuamax npespaileHunii B obbektax OC.
MpoTsaxeHHoCTb Bruocdepsbl. EcTecTBeHHble akocmcTeMbl. [MprHUMMBLI OYHKLMOHMPOBAHNS
akocucteM. Knaccudomkaumst akonorndeckunx goaktopos. AbroTtnyeckune, bBuotmyeckue u
aHTponoreHHble goaktTopbl Bo3aenctensa Ha OC. buoreoxnmmyeckmne umnknbl anemeHToB. KpyrosopoT
XMMUYECKMX COeMHEHUI B Brocdoepe B pesynbTate YenoBevyeckoln nestenbHoctu. Hoocdepa.
VIcKycCTBEHHbIE 9KOCUCTEMBDI.

Tema 3. Xemocdpepa.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):
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3. XeMocpepa. XumMmnyeckne BELWECTBA Kak 3arpsisHUTENM 06 beKTOB OKpyXatowwel cpeapbl.
KceHobnoTnkn. OkoTokcukaHTtbl. CynepakoToKCKMKaHTbl. TOKCUYHOCTb. Mepbl TOKCUYHOCTH.
CrtaHoapTbl KayecTBa okpyXxatowen cpenpbl: akonorudeckue - NAK, A, 40K, NOH,MOH;
NpPOn3BOACTEHHO-X035cTBEHHbIE - OB, MAOC,MAOM,MI. Knaccugumkaums aKOTOKCUKAHTOB.
CoBpeMeHHbIX METOOB aHann3a onpeaeneHns 3arpasHuTteneit okpyxatouwern cpegbl. OCHOBHblE
METPONOrnyeckme xapakrepuctnkm metonos. MNpenen obHapyxenus (MpO) kak ocHoBHas
MeTponornyeckas xapakrepmctuka aHannaa. Baanmocsaab NMpO u MNOK TokcukaHTos -
3arpsisHuTeneit okpyxatouer cpenbl. MNpobnema cHmxenus MpO. OnpenenexHve cnenoBbix
KONMYECTB 9KOTOKCMKAHTOB.

Tewma 4. Knaccudpumkaumsa cuctem u noacucteM MOHUTOPUHra.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

4. Knaccmdhukaums CUCTEM 1 NOACUCTEM MOHUTOPWHra. [[NobanbHbIi, perMoHanbHbIf, NTOKaNbHbIN,
MEXAyHapOoAHbIA N HALMOHANbHBI MOHUTOPUHI OKpYyXatowwen cpenbl. Kpatkas xapaktepucTmka
reoon3nyeckoro, GONOrM4eCKoro, .9KON0rM4eCcKoro, Meanko-bnonornyeckoro, KNMmMaTnyeckoro
MOHWUTOPWHIa, MOHUTOPUHI OKeaHa. [pnopuTeTHble CUCTEMbI MOHUTOPUHTA 1 (PaKTopbI
BO3LENCTBUSA. DKONOro-aHaNUTUYECKNA MOHUTOPUHT U €ro pofb B MPUHATUN NPUPOLOOXPaHHbIX
pelweHnii. [focyoapCTBEHHbIN 9KONOrM4yeckuii KOHTponb. EanHas rocynapcteeHHas cucrema
MOHUTOPWHIa okpyxatoulen cpebl PT. ®akTopbl, BAXSIOWNE HA 300P0BbE HACENEHUS.
CoBeplueHCTBOBaHNE METOLOB aHANUTUYECKOro KOHTPOSSA Kak NyTb K HOBbIM TEXHONOMMAM
MOHMTOPWUHra aHTPOMNOreHHOro BO3AENCTBUS HA cpeny obuTaHus.

Tema 5. CBOMCTBa OCHOBHbIX XMUMUYECKUX 3arpsi3HUTENEN.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

5. CBoWicTBa OCHOBHbIX XMMUYECKUX 3arpsasHutenein. Cnocobbl BbIpaXeHUs KOHLEHTpauum
CnenoBbIX KONMMYECTB BEWECTB. ViaeHTudunkaums onpeaensiemMblx MUKPOKOMMOHEHTOB
3arpasHuTenei Kak 3agadya CoBpeMeHHOro 3KoaHanMTNYeCKoro MOHMTOPUHra. 9K0Nornyeckoe
3Ha4YeHne NosBneHns ux B okpyxatowen cpene. OCHOBHblE 3arpa3HUTENN OKpYXatowwen
cpenbl.HuTpatbl, HUTPUTLI. Taxensbie Metannos. AnbeH30aN0KCHHbI, ANOEeH300ypaHsbl.
XnopopraHuyeckue nectmunibl, ocopopraHmnyeckmne nectmunabl. XMuMmnyeckune BellecTsa B
oKpyXaroLwen cpene Kak TOKCUKaHTbl, HOCUTENN UK NPEeLWeECTBEHHUKM TOKCMYECKUX BewecTs. [ytn
0bpa3oBaHust, TPAHCMNOPT KCEHOOMOTUKOB B OKPYXatowwel cpene, HakonneHne B TPOOUYECKmX
uensx. TOKCUYHOCTb, MEONLIMHCKME acneKTbl MOCNEeACTBUI NOMNAAAHNS B OPraHn3m
cynepTokcrnkaHToB. COOTHOWEHNE MeXAy HEOOXOAMMOCTbIO 1 TOKCUYHOCTbBIO XMMNYECKUX BELLECTB B
OpraHn3Me: 9NEMEHTbI XU3HW 1 9NEMEHTbI - TOKCUKAHTBI.

Tema 6. CynepToKCUKaHTbl KaKk 06 beKT MOHUTOPUHTra.
JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

6. CynepToKCuKaHTbl Kak 06 bekT MOHUTOPUHra. OCHOBHbIE 3arpA3HUTENM 3TON rPYNMbl: ANOKCUHBI,
MAY, HUTpO3aMuHbI, necTuumabl 1 T.4. KpaTkas xapaktepucTuka. ICTo4HnKM 3arpsasHeHuns u
BNNSIHUE CYyNnepTOKCUKAHTOB Ha 300POBbEe HACENEHMUSI.

Tema 7. MNpeBpalleHne BeLLECTB B OKPYXaroLlen cpene.

JNIeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

7. MNpeBpalleHre BelWeCTB B OKpyXatowen cpene. Ponb npespalleHnin XuMn4ecknx BelecTs B
okpyxatoulen cpene. PoToxmmmnyeckme npespaueHms. maponutnyeckne npespalleHus.
OKuCnMTENbHO-BOCCTAHOBMTENbHBbIE peakunn. MeTabonnyeckme npespalieHns. OCHOBHbIE TUMbI
peakuuin ¢ yjacTnem oepMeHTaTUBHbIX CUCTEM. DKONOrMYeCcKoe U aHanMTUYecKoe 3HavyeHme
XMMNYECKMX NpeBpaLLeHnin BEWECTB B OKpyXartolein cpeae.

Tema 8. KOHTpONb COCTOSAAHUS BO3AYLUHON cpebl
JNeKLMoHHoe 3aHsiTne (4 4yaca(os)):
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8. KoHTponb cocTtosiHMs BO3aywWHOW cpeabl. MOHUTOPUHT on3nyYecknx hakTopoB BO3OENCTBMS HA
BO34yLWHYIO cpeny. Punsunyeckme goaktopbl: WyM, MHPPA3BYK, SNEKTPOMarHUTHbIE N3Ny4eHns,
pannMoakTMBHOCTb. MexaHn3M X BO3LENCTBUSA HA YenoBeka 1 okpyXxarolyto cpegy. HopmnposaHue
domanyeckux dpakTopos. MOHUTOPUHT 3arpsasHsoWmnx atMmocgepy sewects. OCHOBHbIE
3arpsasHsaowme sewectsa: CO2, SO2, NOx, yrneBoaopoabl, aspo30/n, POTOXMMMYECKME
okcupaHThl, [AY, noctosiHHble rasbl. Vix Bo3oencTeme Ha Yenoseka 1 OKpyXaroLlyto cpeay.
MexaHun3m camooumieHns atMocapepbl. IcToYHMKIM 3arpsisHeHnst atmocgoepbl. MobunbHble 1
CTaLMOHapHbIE NCTOYHUKN. 3arpsasHeHne Bo3ayxa npu cxuraHum Tonnmea. MNpomblwneHHbie
NpeanpusaTUS Kak MCTOYHUKM 3arpa3HeHns BO3ayxa: YepHas v LBeTHas MeTanyprus, xmMmyeckas
NPOMbIWNEHHOCTb 1 Ap. lNokasatenu ka4yectTsa aTMochepHOro Bosayxa: nHamsunayanbHole (NOX,
SO2, CO, MNAY, nbinb) 1 0606LeHHbIe (a3p030bHas MyTHOCTb atMocdepsbl, 3anax). KocBeHHble
nokasaTenu 3arpa3HeHns atTMocpepHoro Bo3ayxa (CoctaB atMoCepHbIX BbiNnafeHW, ypOBEHb
3arps3HeHus CHeXHoro nokposa). CTaHaapTbl Ka4yecTBa aTMOCEPHOro Bo3ayxa.
CaHuTapHo-rurneHudeckume MNOK, makcnumanbHO-pa3oBble, CpeaHecyTo4Hble. KpuTepun KkadecTea
NpW KOMMNIEKCHOM BO3AENCTBUN 3arpsasHsiowmx BewecTs. KOMOMHMPOBaHHbIN nokasaTesb
3arpsasHeHns atMocoepbl - MHAEKC 3arpsA3HeHns atMmocepbl. PaccesHune 3arpsasHsoWmx BewecTs
B aTMOcdpepe.BnusHne aspoanHammyeckmx oakTopoB Ha paccesiHne 3arpssHuteneit. Boicota
9KBMBAJIEHTHOrO UCTOYHMKA. BnnsHue meteoponormyeckmx goakTopoB: HarnpasieHne 1 CKOPOCTb
BeTpa. TemnepartypHas cTpaTugukaums atmocdepsbl, MHBepcun. HebnaronpusiTHble METEOYCIOBUSI.
lMoTeHuman 3arpssHeHns atmMocdoepsbl. BnnsHue penbeda MeECTHOCTU 1 FOPOLCKON 3aCTPONKMN.
MeTonbl pacyeTa KOHUEHTpaUuin 3arpsAa3HSoWNX BeWweCcTs B MPU3EMHOM Cloe atMocoepbl.
KoHTponb NCTOYHMKOB 3arpsisHeHUst atMmocdoepbl. OpraHnsaumns HabnoaeHWin 3a ypoBHEM
3arpsasHeHus atmocdpepbl. OnpeneneHme NPUOPUTETHOrO CNMCKa BELWECTB, Noanexatmx KOHTPOMo.
MporpamMma ctaumMoHapHbIX, MapLWPYTHbIX U NoadaKebHbIX HABNIOAEHWA. PernoHanbHblIi
MOHUTOPWHI 3arpsi3HeHnst atMocgpepbl. MOHUTOPUHI TpaHCrpaHNYHOro NepeHoca 3arpasHaoLWmnX
BeWecTB. "OTanoHbl" ypoBHS (POHOBOr0O 3arps3HEHNs: 3anoBegHUKN, ropHas MECTHOCTb U T.14.
HabnoneHns 3a (ooHOBbLIM 3arpsisHEHMEM aTMocapepbl. [POrHO3MPOBaHNE YPOBHS 3arpsi3HEHNS
aTMocqrepHoro Bo3ayxa. KocBeHHbI MOHUTOPUHT aTMocdepbl. MOHUTOPUHI aTMOCHEpPHbIN
BbiNafeHUn. CHEXHbIA MOHUTOPWHT.

naboparopHas pabora (10 4aca(oB)):

1. AHann3 atMoccpepnl 1.1. OnpeneneHve KOMMNEKCHOMO MHAEKCA 3arpsa3HeHns atMocepbl
(KN3A) 1.2. OnpeneneHne pH 1 obwei KMCNoTHOCTM aTMocdepHbIx ocankos 1.3. OnpeneneHne
cogepXaHus CBUHLA B CHEXHOM MOKPOBE METOLOM MHBEPCUOHHOWN BONbTAMMNEPOMETPUM UK
METOA0M aTOMHO-abCOoPOLMOHHON CNEeKTPOCKOMNUM.

Tema 9. KOHTpPONb COCTOAHUS MPUPOLAHBIX BOA,
neKumnoHHoe 3aHsitTne (4 yaca(os)):

9. KoHTpOnb cocTosiHMA NpUPoaHbIX BOA VICTOYHMKM 3arpsa3HEHUS NPUPOSHBIX BOA.
Knaccndgomkaums ctouHbix Bog. OcobeHHOCTN BbITOBBIX Y MPOMBIWNEHHbBIX CTOYHbIX BOA. CTOYHblE
BOZbl C CEIbCKOXO3SANCTBEHHbIX TEPPUTOPUIA. PaKTOPbl BO3LENCTBUS U peakuumn Ha HUX
abnoTmyeckor n BMoTUYECKON COCTaBNSIOWMX BOAHbBIX 9KOCUCTEM. Paanaratowmecs opraHmyeckue
BELECTBA, OUOreHHbIe aNeMeHTbl, HedpTenpoayKkTbl, nectuunabl, CMABbI, oeHonbI, Taxenbie
MeTansbl, B3BEWEHHbIE BewecTsa. Tennosoe 1 paanoakTusHoe 3arpsasHeHue. lNonHoe u
OTHOCWUTENBHOE CaMOOYMLLEHNE BOAHOMO 06 bekTa B MPUCYTCTBUM 3arpSA3HSIOLLMX BELLECTB.
Mokasatenu kayectBa BoA: 06006LWEHHbIE, FPYNNOBbIE U MHAMBUAYaNbHble. OpraHonenTnyeckme
CBOWCTBA BOLbI, (PU3NKO-XUMUYECKME NOKasartenm COCTOSHUS, nokasaTenm MakpoOKOMMNOHEHTHOrO
MUHepanbHOro cocTaea: MUHepanuaauus, Cyxom 0CTaTok, 3f1eKTPonpPoOBOLHOCTb, KUCIOTHOCTb,
LWEeNOYHOCTb, XECTKOCTb. B3anmocBaab nokasartenei MmHepanbHoro coctasa Boa. O606LwweHHble 1
rpynnoBble nokasaTenu cogepxanus opraHmyeckux sewects OOY, MO, XIK, BMK n nx
COOTHOLLEHWS, XapakTepuayowmne Npupoay OpraHM4eckoro 3arpsa3HeHus.
CaHunTtapHo-6akTepuonormyeckue n rugpobrnonormyeckne nokasarenn. Beilbop penpeseHTaTMBHbIX
nokasarenen Ans OLeHKU aHTPONOreHHbIX N3MEHEHN KadecTsa Bo4. JluMntupyowme nokasaTenu.
Vicnonb3oBaHve pasnunyHblx nokasarenemn ansg oueHku kavectea sog. OpraHn3aums MOHUTOpUHra
NCTOYHMKOB 3arpsiaHeHnst. FocynapcTBeHHbI, NPOM3BOACTBEHHbIA U 0BWECTBEHHbI 9KONOrMYeCKuii
KOHTPOSb. DKOAHAMTUYECKNIA KOHTPOSb Kak NoACUCTEMa MOHUTOPUHIA UCTOYHUKOB 3arpsi3HEHNSI.
OpraHusaumsi CUCTEMbl MOHUTOPUHIA MOBEPXHOCTHbIX NPECHbIX BOA. MOHUTOPUHI NOA3EMHbIX BOL.
MOHUTOPUHT MOPCKOW cpefbl. DKOMOHUTOPUHI OKeaHa.

naboparopHas pabora (10 yaca(oB)):

KTPOHHEBH
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2. AHann3 npupoHbix Boa 2.1. OnpenenexHve obwei KUCNOTHOCTY NPUPOLHON BOAb! 2.2.
Onpegnenexne pH 1 obwei KNCNOTHOCTU NPUPOAHOIA Boabl 2.3. OnpeneneHme XMMM4ecKoro
notpebnenus kucnopoaa (XrK), ncnonbayst Meton 6UXpoMaTOMETPUYECKOrO TUTPOBaHUS 2.4.
CoBMecTHOe onpefeneHne NOHOB TSAXENbIX METANNOB (LMHKA, CBUHLA, KaaM1sa 1 Meam) MeToaoMm
WHBEPCUOHHOW BONbTaMNEPOMETPUN Ha PTYTHO-rpaconTOBOM 3N1eKTPO4e B NPMPOOHbIX Bogax 2.5.
OnpegneneHne NOHOB LWENOYHbIX U WEeNOYHO-3EMENbHbIX METaNN0B METOA0M aTOMHO-3MMUCCUOHHOW
CMNeKTpocKonuu

Tema 10. MOHUTOPMHI COCTOSIHUSA NOYB

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

10. MOHUTOPUHT COCTOAHNS NoYB MexaHNYeCcKuin 1 XMMUYECKUn cocTas noYs. ICTOYHMKM
3arps3HEHMS NoYB: MPOMBbILWIEHHOE NPOM3BOACTBO, KOMMYHaIbHO-ObITOBLIE OTXObI, CE/TbCKOE
X039NCTBO, aTMOCEepa Kak BTOPUYHbBIA MCTOYHUK 3arpsA3HeHns noysbl. [pnopnteTHble
3arpssHsowme BewecTsa. Knaccbl onacHocty. OueHka cTeneHn onacHoOCTM BELWECTB N0 YPOBHIO MX
BO3OENCTBNSA HA CUCTEMbI: NOYBA-PaACTEHNS, MOYBA-TPYHTOBbIE BOAbI, MOYBA-aTMOCHIEPHbIA BO3OYX.
Knaccudumkaums no4s no ycTon4mBocTuM K 3arpsasHeHunio. KoHTponmpyemblie nokasarenu
XMMNYECKOro COCTOSIHUS MOYB MPY MOYBEHHO-XMMNYECKOM MOHUTOPUHIe. KOMMNNekcHbIN nokasarenb
3arpssHeHus noys. Kateropum 3arpsasHeHns noys. OpraHnsaums NOYBEHHOrO MOHUTOPUHIa Ha
NIOKaNbHOM U PErnmoHanbHOM YPOBHSIX.

naboparopHas pabora (8 4aca(oB)):

3. MeToabl aHaNNTUYECKOrO KOHTPONS 06 BEKTOB OKpYXatowel cpenbl. OKCKypCUn B XMMUYECKME
nabopartopuu ynpasneHus no 'mapoMeTeoponornm 1 MOHUTOPUHIY OKpY>XXatowwein cpenbl 1
MwuHMcTepcTBa 3KONOrnm 1 NPUPOLHbIX pecypcos PT.

Tema 11. MecTO 3KOaHaNUTUYECKOrO KOHTPONSA B CUCTEME IKOJIONMYECKOro MOHUTOPUHra
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):
11. MecTo 9K0aHaNnMTUYeCKOro KOHTPONS B CUCTEME 3KONIOMMYECKOr0 MOHUTOPWHTA.

4.3 CTpyKTypa u cogepxaHue caMOCTONATENIbHOM paboTbl AUCLUNNIUHBI (MOOYNS)

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TPyA0eMKOCTb g;%%’:::):g:;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYyOEeHTOB P
[MpocmoTp
KOHCnekTa
3. |Tema 3. XeMocopepa. 8 3  |nekuwmir. PaboTa 4 fé?lMai”;:ee
c y4yebHoi
nuteparTypon.
MpocmoTp
Tema 5. CeoiicTBa KOHCnekTa
5. |OCHOBHbIX XMMUYECKMX 8 5-6 |nekuwnii. Pabota 4 fécleaiL;:ee
3arpasHUTenei. C y4yebHoi
nuteparTypon.
lMogroToBka K
Tema 7. lNpeBpaweHne KOHTPONbHOM
o KOHTpONbHas
7. |BewecTB B okpyxatower| 8 8 |pabote. Pabota 8 p216 Ogg" a
cpene. C y4ebHol
nuTeparypon.
PeructpauunoHHbIin Homep 724514 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buaobi
y Popmbl KOHTpONS
Paspen Hepens | camocTositensHoi [TpynoeMKoCTb| b
N AmcumnnuHe CeMeCTPcemectpa paboThl (B yacax) camoc;%sgfb,:b"w
CTYL,EHTOB P
OcpopmreHue MNposepka
nabopaTopHbIX 8 OCPOPMNIEHHBIX
pabot nabopaTopHbIX
Tema 8. KoHTponb pabor
8. |cOCTOsIHNS BO3OYIIHOW 8 9-10 [MpocmoTp
cpenb KOHCMeKTa
nekuwit. Pabota 2 fé?lMaiL;:ee
c yyebHoi
nuTepaTypom.
OdbopMneHue QC?)%%eM%Kei -
n TOPHbIX
ngcc))?a P 8 nabopaTopHbIX
Tema 9. KoHTponb paboT
9. |cocTosHNA NPUPOLHbIX 8 11-12 |NpocmoTp
BOA KOHCMeKTa
nekunin.Pabota c 2 fé%”aiﬂ:ee
y4ebHom
nmTeparypon.
OdpbopmneHme Mposepka
nabopaTopHbIX 4 OPOPMNIEHMS
pabot nabopaTopHbIX
pabot
10.|Teéma 10. MoruTopuHr 8 13-14 [
‘lcocTOsAHMA NoYB KOpHOCCI'IMe?(Tr%
nekuuit. Padota 2 fé(j:Maiu;:ee
C y4ebHon
nmTeparypon.
Tema 11. MecTto
9K0aHaNUTMYECKOro MonroToBka kK
11.[KOHTpONS B CMCTEME 8 15 [KOHTPOMbHOIA 8 K(;%Lr;ganaﬂ
9KONOrM4Yeckoro pabore. P
MOHUTOPWHra
NToro 50

5. O6pa3oBatenbHbie TEXHONOrMW, BK/IIOYasi MHTEPaKTUBHble (hopMbl 06yYeHuUst
B yyebHOM npoLecce ncnonbayoTcst Takne 0bpasoBaTeNibHble TEXHONOMMK:

- KOMMbIOTEPHbIE NPe3eHTaLUUN NeKLWiA;

- pa3bop KOHKPETHbIX BOMPOCOB;

- BbIMONIHEHME nabopaTopHbli paborT;

Cnincok nabopaTtopHbIx paboT

1. AHann3 aTmMocdepbl

1.1. OnpeneneHne KOMNNEKCHOro nHaekca 3arpsasHeHns atmocopepsl (KU3A)
1.2. Onpegnenexve pH 1 obLwein KNCNOTHOCTM aTMOCCDEPHbBIX OCALKOB

1.3. OnpegneneHne coaepXaHusi CBMHLUA B CHEXHOM MOKPOBE METOLOM UHBEPCUOHHON
BOMIbTaMNepoMeTpmmn iam MeToLoM aToMHO-abcopOLIMOHHON CNEKTPOCKOMUN.

2. AHann3 npupoaHbIX BOL
2.1. OnpegneneHne obLwel KNCNOTHOCTM NPUPOAHON BOAbI
2.2. Onpegnenexne pH 1 obLiein KNCNOTHOCTU NPUPOLHOWA BOAbI

PernctpaunoHHbin Homep 724514
Crpanunua 9 us 14.
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2.3. OnpepneneHne xuMmnyeckoro notpebnenns kucnopoaa (XMK), ncnonb3ys meton
BUXpPOMaTOMETPMNYECKOro TUTPOBAHMS

2.4. CoBmecTHOE onpeneneHne NOHOB TAXEJbIX METAN10B (LI,I/IHKa, CBMHUA, KagMna n Me,EI,I/I)
METOO4O0M I/IHBGpCI/IOHHOI?I BOJIbTAMNEPOMETPUN HA PTYTHO-TPaACPUTOBOM 3N1EKTPOLE B MPUPOLAHbBIX
BOOax

2.5. OnpeueneHme MOHOB WENTOYHbIX U LWeNno4YHO-3eMeJIbHbIX METANI0OB METOOOM
aTOMHO-3MMUCCMOHHOW CnekTpocKkonmn

3. MeTtoabl aHaNNTMYECKOro KOHTPONS 0O BEKTOB OKPY>Xatowwel cpeapbl.

OKCKypCcUn B XMmnyeckue naboparopuu ynpasneHns no N'mMapomMeTeoponornm n MOHUTOPUHTY
okpyxatouien cpenbl 1 MnHucTepcTea aKkonorum n NPUPoLHbIX pecypcos PT

3 AHanuna noys
3.1. Onpepnenerne pH 1 obuwel KNCNOTHOCTM NOYBHI
3.2. OnpepneneHne NOHHOro cocTasa NoYs.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMU
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboThbl CTYAEHTOB

Tema 1. OCHOBHbIE MOHATUS, TEPMUHDI, 3a8a4N.

Tema 2. AHanuUTUYecKasi XMMMst U 3KOJNOrunsi.

Tema 3. XeMmocdpepa.

JlomalwHee 3agaHve , NPUMEPHbIE BOMPOCHI:

Y10 Takoe aKoaHanUTUYECKUn MOHUTOPUHE 1N 3KOaHanuTU4ecaknin KOHTponb? B yem pasnuyve B
TePMMHAX MOHUTOPUHT 1 KOHTPONb? KakoBbl BUAbI MOHUTOPUHra? Kak ocylectBnsaeTcsa opraHm3aumns

MOHMTOPUHIra 06 bEKTOB OKpyxatowel cpeabl? CyWwHOCTb CMCTEMbl HABNOAEHNUIA U KOHTPOnS. YTo

Takoe "3arpsasHuTens”, "akOTOKCMKaHT", "cynepakoTokcnkaHTt"? KakoBbl MEpbl TOKCMYHOCTM BELECTB
1 cTaHOdapTbl Ka4YecTBa okpyxatouwein cpenbl. Yto Takoe NIOK 1 kak aT0T NnokasaTenb onpeaenseTca?

Yro Takoe xemocdhepa?

Tewma 4. Knaccucpumkaumsa cuctem u noacucteM MOHUTOPUHra.
Tema 5. CBOMCTBa OCHOBHbIX XMUMUYECKUX 3arpsi3HUTENEN.
JomawHee 3agaHve , NpUMepHbIe BONPOCHI:

KakoBbl npvHUMnbl Knaccugomkauum 3arpsasHntenein? B yem pasnnyme noHATUS eCTECTBEHHOMO U
AHTPOMOreHHoro 3arpsidaHeHns? KakoBbl ICTOYHUKMN aTPOMOreHHOro 3arps3HeHnst 06 bekToB
okpyxatouwen cpenbl? CeoncTtea 3arpasHuTeneii. Kak ocywecTBnseTcs pacnpeneneHne, nepeHoc,
buoTrnyeckue n abnoTnyeckme npespalleHns 3arpsa3HnTenein? MakTopsbl, BANSIOWME HA TOKCUYHOCTb
3arpsisHuTenein? Yto takoe buotpaHgopmaums, brnoakkyMynaumus 3arpsasHnTenein?

Tema 6. CynepToKCUKaHTbl KaK 00 beKT MOHUTOPUHra.
Tema 7. MNpeBpalleHne BeLLECTB B OKPYXaroLlen cpene.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

Bonpochkl k KoHTponbHOI paboTe: 1. OCHOBHbIE TUMbI 3arpsi3HUTENen 06 BEKTOB OKPYXatoLei
cpenbl. 2. Ponb NpeBpalleHnii XMMUYECKMX BEWECTB B OKpyXatoler cpene. dotoxmmmyeckmne
npespalieHus. Mmoponutnyeckme npespalieHns. OKMCNNTENbHO-BOCCTAHOBUTENbHbBIE peakLmn.
MeTtabonnyeckume npeepaLleHuns.

Tema 8. KOHTpONb COCTOSIHMS BO3AYLUHOW Cpenbl
JomalHee 3anaHne , NpUMEpPHbIE BOMPOCHI:

KakoBbl OCHOBHble 3arpasHuTenn atmocdepbl? KakoBbl ICTOYHUKN 3arpa3HeHnsa? Kak
onpenenseTcs KOMMNAEKCHbIA nokasaTtenb 3arpasHeHns atmocdepbl? Yto Takoe KN3A? Kak
onpenenseTcs NPUOPUTETHbIA CANCOK 3arpsasHUTeNnen ons Kaxaoro permoHa? Kakume metoabl
aHanu3a nucnonb3yloT 415 MOHUTOPUHTa 3arpsa3HeHns atMocepb!?

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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MpoBepka 0dpopMNEHHbIX nabopaTopHbIX PaboT , MPMMEpPHbIE BOMPOCHI:
ObcyxaeHne pe3ynbTaToB, NONyYeHHbIX MOCNE BbINONHEHNS nabopaTopHbIX paboT.
Tema 9. KOHTPONb COCTOSSHUSA NPUPOAHBIX BOA,

JlomalHee 3anaHue , NpuMepHble BOMNPOCHI:

KakoBbl OCHOBHble 3arpasHuTenu rugpoctepb!? Kakosbl UICTOYHMKN 3arps3HeHns? KakoBsbl
KOMMNEeKCHble nokasaTtenu 3arpsasHeHmns rugpocdepnbl? Yto takoe BIK n XIMK n kak nx
onpenensaoT? Nepeyncnntb OCHOBHbIE 3arpsA3HUTENM rnapocaepbl (HeopraHmyeckme
opraHuyeckue). Kakme Metoabl aHann3a ucnonb3yoT Ans ux onpeneneHns B npupoaHbIX Bogax?

MpoBepka ohopmMneHns nabopaTopHbIx paboT , NPUMepPHbIE BOMPOCHI:
Ob6cyxaeHne pesynbTaTos, MONy4EHHbIX MOCNEe BbiNOMHEHMS nabopaTopHbIX paboT.
Tema 10. MOHUTOPMHI COCTOSIHUSA NOYB

JomawHee 3agaHne , NPUMEpPHbIE BONPOCHI:

KakoBbl nokasarenu kadyectsa no4sbl? KakoBbl OCHOBHbIE 3arpsa3HUTENN NOYB (OpraHn4yeckme u
HeopraHunyeckne)? Llatb OLEHKY 3arps3HEHUSI MOYB TSXENbIMU MeTannamu, yoobpeHusiMm n
nectuumoamm. Kakosbl ICTOYHUKN 3arpsa3HeHnsa? Kakme Metoabl aHanmaa ucrnonb3yoT ans ux
onpeneneHuns B no4se?

MpoBepka ohopmMneHnst nabopaTopHbIx paboT , MPUMEPHbIE BOMPOCHI:

Ob6cyxaeHne pe3ynbTaToBs, NONyYEHHbIX MOCNE BbiNOMHEHNS nabopaTopHbIX paboT.

Tema 11. MecTO 3KOaHaNIMTUYECKOro KOHTPOJSA B CUCTEME IKOIOrMYECKOro MOHUTOPUHIa
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

Bonpocbl k KoHTponbHOM paboTe: 1. OcHOoBHbIE 3arpsa3Hstowme atmocdepy Bewecta: CO2, SO2,
NOx, yrneeoooponbl, aspo3onun, poToxmmmyeckmne okcmaanTbl, MAY, nOCToSHHbIE rasbl. 2.
CraHpapTbl kadecTBa aTMocgepHoro Bodayxa. CaHmtapHo-rurneHunyeckue MOk,
MakcuMasibHO-pa3oBble, CpeaHecyToYHble. KpuTepun kayecTsa npy KOMMIeKCHOM BO3L4ENCTBUN
3arpssHsowmx sewects. KOMOMHMPOBaHHbBI Nokasartesnb 3arpsa3HeHNs aTMoOCHepbl - KOMMNEKCHbIN
NHOEKC 3arpsasHeHnsa atmocdepsbl. 3. Metoabl onpeneneHns OCHOBHbIX 3arpa3HUTenen atmocgepsbl
4. PacyeT KOMNIEKCHOro nHaekca 3arpasHeHns atmocdepsbl. 5. ICTOYHUKM 3arpsisHeHuns
NPMPOLHbIX BOA. 6. OCHOBHbIE 3arpA3HUTENN NPUPOLHbIX BOA: p3naratowmecs opraHnyeckune
BELeCTBa, OUOreHHbIe aneMeHTbl, HedpTenpoayKkTbl, nectuumabl, CMNABbI, heHonbI, Taxenbie
MeTannbl, B3BEWeHHbIe BewecTsa. 7. Metoabl onpeneneHns OCHOBHbIX 3arpsa3HuTenei NpupoLaHbIX
Boa. 8. Nokasarenu kayecTsa BOL, : 0600WeHHbIe, rpynnoBbie 1 MHANBKUAYyanbHble. O600WeHHbIE 1
rpynnoBble nokasarenu cogepxaHmsa opraHundeckumx sewects OQY, MO, XIK, BIK. 9.
Ncnonb3oBaHne buxpomatomeTpum n nepmaHroHatometpumn ansa pacyerta XK. 10.Ponb
npobootbopa 1 NPobonoAroTOBKMN B aHaNM3e CneaoBbiX KOMMYECTB BEWECTB B BOAHbIX, BO34YLWIHbIX
cpepax u Teepapix obpasuax. [MpobooTbop 1 anHammam 06 beKTOB OKpyxatowei cpenbl. 11. MeToabl
oTtbopa nNpob BO3ayLWHbIX Cpeq, (NapoB, aspo30eit), BOAHbIX cpel. AHanM3 paBHOBECHOro napa. 12.
XpaHeHune oTobpaHHbIX Npob. MomMoreHn3aums TBepabix 06pasuos. 13. OCHOBHblE NPUEMDI
pasgeneHns 1 KOHUEHTPUPOBaHUS OnpeaensemMblx BeWwecTs. OKCTpakums. NeperoHka ¢ napom,
cybnumauns, onanma. NpenapaTtneHas xpomartorpacus.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMeHY:
Bonpochkl kK camocTosTenbHOM paboTe CTyAeHTOB:

1. OCHOBHblE TUMbI 3arpsA3HMTENEN 06 BEKTOB OKPYXatoLWen cpeabl.

2. Ponb npeBpalleHnin XMMn4eCckux BelwecTB B okpyXatwlen cpege. PoToxmMmyeckme
npespaleHuns. N'maponutnyeckme npespaweHns. OKUCNNTENbHO-BOCCTAHOBUTESb Hble peakLuuu.
MeTabonuyeckme npespaweHns.

3. OcHoBHble 3arpsasHsowme atmocapepy Bewectea: CO2, SO2, NOx, yrnesooopoabl, asp0o30/u,
gooToxummnyeckmne okcuaanTol, NMAY, NoCToOsiHHbIE rasbl.

4. CtaHOapTbl kayecTBa atMocdepHoro Bosayxa. CaHutapHo-rurneHuyeckue MAK,
MakKCUManbHO-pa30Bble, CpeaHecyTouHble. Kputepnm kayectsa npu KOMNIEKCHOM BO34eNCTBUM
3arpssHsiowmx sewects. KOMOUHMPOBaHHbI NokasaTtesb 3arpsi3HeHNst aTMoCcHepbl - KOMMNEKCHbI
VHOEKC 3arpsisHeHUsi atMmocdoepbl.
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5. MeTtoabl onpeneneHns OCHOBHbIX 3arpsisHuTenei atmocdepsl
6. PacyeTt KOMMNNEKCHOro nHAekca 3arps3HeHns atmocdepsl.
7. VICTOYHWKM 3arpsisHEHMS MPUPOLHbBIX BOL.

8. OCHOBHble 3arpsi3HUTENV NPUPOOHBLIX BOA: p3nararlmecs opraHmyeckme BelwecTsa, buoreHHble
9NeMeHTbI, HedpTenpoaykTbl, nectnunabl, CINABbI, oeHONbI, TAXENble MeTan bl, B3BELWEHHbIE
BelecTsa.

9. MeToabl onpeneneHnst OCHOBHbIX 3arpsi3HUTENen NPUPOLHbLIX BOL.

10. Mokazartenu kavecTsa BoA : 0606WeHHblE, rPynnoBble U HAMBMAYaNnbHble. O606WeHHbIE 1
rpynnoBble nokasaTenu cogepxaHus opraHmnyeckumx sewects OOY, MO, XIK, BriK.

11. Ncnonb3oBaHne buxpomatomeTpun 1 nepmaHroHatomeTpum ans pacyeta XK.

12.Ponb npobooTtbopa 1 npobonoaroToBKM B aHaNM3e CneaoBbiX KOMMYECTB BELWECTB B BOAHbIX,
BO34YLWHbIX cpeaax v Teepabix obpasuax. Mpobootbop 1 auHaMnam o6 beKTOB OKpyXatolel cpeabl.

13. MeToabl ot6opa Npob Bo3ayWwHbIX cpen (NapoB, aspo3oneit), BOAHbIX cpen. AHanms
PaBHOBECHOro napa.

14. XpaHeHne 0TobpaHHbIx Npob. FomMoreHm3aums Teepabix 06pasLoB.

15. OCHOBHblE NpVEMbl pa3aeneHns n KOHLEHTPMPOBaHUS ONpeaenseMblX BeWecTB. DKCTPaKLMS.
MNeperoHka ¢ napom, cybnumauus, guanus. NMpenapatmeHas xpomarorpagus.

Obpa3zeL buneta onst KOHTPONbHOM PaboThbl

BUNET

1. OCHOBHblE TUMbI 3arpsAA3HMTENEN 06 BEKTOB OKPYXatoLWein cpeabl.
2. CtaHpapTbl Ka4ecTsa aTMOCCEPHOro BO3ayxa.

3. VICTOYHMKN 3arpsa3HeHns NpupoaHbIX BOL.

ObpaszeL buneta Kk aK3aMeHy

BUNET

1. Knaccudoukaumsi akonormyeckmx oakTopos BO3AENCTBUS HA 0O BEKTbI OKpyXatoLen cpeapl.
2. VICTOYHMKM 3arpsisHeHNs aTMocdepbl.

3. MoBEpPXHOCTHO-aKTUBHbIE BEWECTBA KaK 3arpsi3HNTEN 06 bEKTOB OKpyXatoLen cpeabl.

7.1. OcHOoBHas nuTeparypa:

1.0OCHOBbI aHANNTUYECKON XMMKK: B 2 TOMaxX: y4ebHUK NS CTYAEHTOB BbiCWNX y4ebOHbIX 3aBeAeHWA,
obyyatowwmxcs No XMMMYEeCKMM HanpaeneHmsm / non pea. akag. FO.A. 3onoTtoea.?5-e uag.,
ctep..?Mocksa: Akagemus, T. 1.72012.7383 c.

2.0OCHOBbI aHaNMTNYECKON XMMUK: B 2 TOMax: y4ebHUK AN CTYAEHTOB BbICWNX y4eOHbIX 3aBeAEHWN,
obyyarowwmxcs No XMMNYECKMM HanpaeneHmsam / non pea. akag. F0.A. 3onotosa.?5-e uag,.,
ctep..?Mocksa: Akagemus, T. 2.72012.7407 c.

3. CapoBHukoBa, J1.K. 9konorus n oxpaHa okpyxatowen cpefbl Npyu XMMAUYECKOM 3arps3HEHNN:
y4yebHoe nocobue ans CTyneHTOB, 00y4aloWNXCs N0 XUMUYECKM, XUMUKO-TEXHOTOTUYECKIM 1
6uonornyecknm cneumansHoctam / J1. K. CaposHukosa, [. C. Opnos, V. H. JlosaHoeckas.?M3a. 4-e,
ctep..?Mocksa: Bbicw. wk., 2008.7333 c.

4. Xummnyeckas 6e30nacHOCTb M MOHUTOPUHE XMBbIX CUCTEM Ha NPUHLMNAax GuoMuMeTnkn: yuebHoe
nocobve: ons CTyAeHTOB BbICIWIMX Y4EOHbIX 3aBeAeHUA, 0Oy4atoWNXCS NO XUMUYECKM
cneumnanbHocTam / I'.K. BygHukos, C.1O. NapmoHos, 3.11. MensHuesa, .A. EsTiornH.?Mocksa:
NH®DPA-M, 2013.7319 c.

5.BynHukos I'. K. XuMnyeckast 6€30nacHOCTb U MOHUTOPWHT XUBbIX CUCTEM Ha NPUHUMMIAxX
6rommmeTrkm: YuebHoe nocobue [OnekTpoHHblin pecypc] / I.K. ByaHnkos, C.HO. MapmoHoB 1 ap. -
M.: HAU NHDPA-M, 2013. - 320 c. Pexum goctyna:
http://znanium.com/bookread.php?book=354022
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7.2. lononHutenbHasa nuteparypa:
1.Croikosa E.E., EBTioruH I".A. 'mopoxmummyeckuin aHanns: YyebHoe nocobue. - KasaHb: 13a-80
KaszaHckoro yHusepcuteta. 2010. - 48 c.

2.Cronkosa E.E., MensHuesa 3.11., ETioruH IM.A. TnapoxuMmyeckuin aHanna. [SNeKTPOHHbIN
pecypc]. - 2010. Pexum goctyna: http://kpfu.ru//staff_files/F1720735142/Gidrohimicheskij.analiz.pdf

3. Opyros. [0.C. Na3oxpomartorpaduyeckas naeHtTugukaumns sarpasHeHnii Bosayxa, Bogpl, NO4YBbI U
6uocpen / O.C.Opyros, U.I".3eHkesny, A.A.PoanH // M.: BUHOM. JTabopatopus 3HaHwuiA,- 2005.-
752 c.

4. TyHakoBa, KO. A.Dkonornyecknini MOHUTOPUHI MeTannos Ha Tepputopun r. Kazanu / O. A.
TyHakoBa, [1. B. ViBaHoB .? KagaHb : OTeyecTtBo, 2006 .7 297.

7.3. UHTepHeT-pecypcChbl:

Bnbnnoteka xummyeckoro cpakynoteta MY -
http://www.chem.msu.ru/rus/library/welcome.html#teaching
Buonornyeckas 6nbnuoteka.. - http:/www.nehudlit.ru

Karanor kHur. - http://books.google.com

okonormnyeckuin cnosapb - http://www.geonature.ru/ecoslov/index.htm
OnekTpoHHO-6MbnNnoTeyHas cuctema - http://www.knigafund.ru/

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHVe ANCLMMNAVHDI "9KoaHanMTUYeCKunii KOHTPONb" NpeanonaraeT UCNofb30BaHWE CleayoLero
MaTtepuanbHO-TeXHNYeckoro obecrneyeHus:

YyebHo-MeToAMYeCcKasa nutepatypa Ans 4aHHON AUCLMINAVHBI UMEETCS B HANMYun B
3NeKTPOHHO-6ubnnoTteyHol cucteme "KHuradoHa", [OCTyn K KOTOPOI NpefocTaB/eH CTyAeHTaM.
OnekTpoHHO-6nbnunoTeyHas cuctema "KHuradoHn" peannsyet neranbHoe xpaHeHue,
pacnpocTpaHeHve 1 3alnTy LMPOBOro KOHTEHTa y4ebHO-MeTOAMYECKON NTepaTypbl A1 BY30B C
ycnosuem 06s13aTeNbHOro cobnoAeHns aBTOPCKUX U CMeXHbIX npaB. KHuradoHp obecneynsaet
LWWMPOKWI 3aKOHHBIV [OCTYN K HeobxoauMbIM Ansi ob6pasoBaTtenlbHOro NpoLecca N3naHnsMm C
MCMONb30BaHNEM MHHOBALMOHHbIX TEXHONOIMIA 1 COOTBETCTBYET BCEM TpeboBaHMsIM HoBbIx P OC
BIO.

- KomnbioTtep, npuHTep;

- MynbTuMe AniHbIA NPOEKToP;

- Mpnbopsbl: BonbTamMneporpady, NoTEHUMOMETP, (POTOKONOPUMETP, NaMeHHbI (00TOMETP
- Xmmyeckas nocyna

Mporpamma coctasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 020100.62 "Xumuna" n npodounio NoaroToBkM AHanMTu4yeckas XumMns .
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