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Mporpammy aucumnnvHbl paspaboTan(a)(n) npodpeccop, a.H. (npodeccop) Wanaposa J1.I".
Kadhenpa aHanntnyeckom xumum Xvmu4deckum nHctutyt um. A.M. bytneposa ,
Larisa.Shaidarova@kpfu.ru

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

DaHHas yuebHas aucuunnmHa BkntodeHa B pasgen " C3.B.4 MNMpodpeccnoHanbHbIiA" OCHOBHOM
obpasoBaTtesbHol nporpammbl 020201.65 dyHOaMeHTanbHas 1 NpuknagHas XMMUs U OTHOCUTCS K
BapuaTtusHoi Yyactu. OcsavBaeTcs Ha 4 Kypce, 8 cemecTp.

OucumnnuHa "9KoaHanMTn4eckmin KOHTPonb" No y4ebHOMy nnaHy oTHocuTcs K 6noky C3 u
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 obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwucpoBka
Wincpp komnetenuyu npuobpetaemoin KOMNEeTeHLUN
MK-1 NOHUMAET CYLWHOCTb U coLManbHy0 3HAYMMOCTb Npogoeccuu,
(npodhbeccmoHanbHble OCHOBHbIX MEPCNeKTMB 1 NPobnem, onpenenstowmx KOHKPETHYHO
KoMMeTeHuunn) obnactb [esTENbHOCTH
MK-13 BlageeT HaBblkaMy XMMUYECKOro 3KCMNepuMeHTa, OCHOBHbIMU
(NMpodpeccmoHanbHble CUHTETUYECKUMU N aHANUTNYECKMMN METO4aMN MONYy4YeHUs «
KOMMNeTeHuunm) NccnenoBaHNUs XMMNUYECKUX BELWECTB 1N peakLunm
nK-17 crnocobeH Ha Hay4HOl OCHOBE OpraHn3oBaTb CBOW Tpya,
CaMOCTOATENbHO OLEHUTb pe3ynbTaTtbl CBOEN OeATeNbHOCTU
(npodheccunoHanbHble 7 Dab
KOMMETEHLIAM) BNafeer HaBblkamy CaMOCTOSITeNIbHON PaboThl, B TOM Yncne B
cgoepe npoBeaeHns Hay4HbIX nccnenoBaHUm

B peaynbtate 0CBOEHUS ONCUMMNINHBI CTYAEHT:
1. DONXEH 3HaTb:

- CBOWCTBA OCHOBHbIX XUMUYECKNX 3arp9|3HV|Tene|7|, 06 nx npespaweHnsx B 0pr>Ka+ou1e|7| cpene
- OCHOBHbI€ XUMUKO-aHaJInTN4eCkKmne Metodbl OUEeHKN COCTOAHUA Opr)Ka}OLLI,eIZ cpenbl,;
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- 0 ponn n Mecte 3KoaHaINTN4eCKoro KOHTpPONs B CUCTEME 3KONOrM4eCKoro MOHUTOPUHra

2. OONIXEH yMeTb:
- obocHoBaTb BbIOOP CPEACTB aHANNTUYECKOro KOHTPONS 3arps3HuTeneil;

- NPOBOAUTb aHaNTNTUYECKMNE onpeneneHns 3arp;|3H|/|Tene|7| COBpPEMEHHbIMU XNUMNYECKNMN,
C*)VI3VIKO-XVIMVI‘-IeCKVIMVI n (*)VI3I/I‘-IeCKI/IMVI MeToaaMun;

- NpeBMaETb pe3ynbTaTbl BO3AENCTBUS NPOMBbIWNEHHbIX U ObITOBbIX BbIBPOCOB Ha OKPYXatoLyto
cpeqy.

3. 0ONXeH BnageThb:

- OCHOBHbIMM METO4aMN XMMNYECKOro, on3nKo-XMMNYeCckoro N gon3mnyeckoro KOHTPONSA XUMUYECKUX
3arpssHuTeneii B 06 bekTax okpyxatlel cpeabl.

- NPUMEHATb NOoNny4eHHble 3HAHNA Ha NPakTUKe.

4. CTpyKTypa 1 cogepxaHue AUCLMUNIUHBI MOAYNS
Obuwas Tpya0eMKOCTb ANCLMMNIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 3K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs AOMNycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTbl No gucuunamHe/ MOAynto
TemaTtnyecknn nnaH gUcCUMUNIUHbI/MOAYNS

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen
Hepens MX TPYyAOEMKOCTb Tekywme coopMmbl
N 'DMI(\:IIHMH?;HH/ CemecTp|, . - cTpa (B yacax) ‘l’(ompﬂ;ﬂp
ony Nex ImI'IpaKTvmecKmeJ1a'160parop|-u:|e
L 3aHATUA paborbl

Tema 1. OCHOBHble
1. [NOHATUSA, TEPMUHBI, 8 1 2 0 0

3a0a4un.

Tema 2. AHanuTnyeckas
2. | XMMNS 1 9KONOruns. 8 2 2 0 0
3. |Tema 3. XeMmocepa. 8 3 2 0 0

Tema 4.

Knaccugpomkaums
4. CUCTEM U NOACUCTEM 8 4 2 0 0

MOHUTOPUHra.
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Buabl n yachbl
ayauTopHOM paboThbl,

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

Tema 5. CsoiicTBa
5. |0OCHOBHbIX XMMUYECKMNX 8 5-6 4 0 0

3arpsasHuTenen.

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

00EKT MOHUTOPUHTA.

Tema 7. lNpespateHve KOHTpOSIbHAas
7. |BewwecTs B okpyxawouwen| 8 8 2 0 0 paboTta

cpene.

Tema 8. KoHTponb
8. |cocTosiHNA BO3OYLWHOM 8 9-10 4 0 10

cpenbl

Tema 9. KoHTponb
9. [cocTOSAHNSA NPUPOLHbIX 8 11-12 4 0 10

BOA

Tema 10. MoOHUTOPUHT
10. COCTOSIHUSA MO4B 8 13 2 0 -

Tema 11. MecTto

5K0aHaNnMTN4ecKoro KOHTPONbHas
11.|[KoHTpONSA B cucteme 8 14 2 0 0 pabota

3KOJIOrn4ecKoro

MOHUTOPVWHra

Tema . NITorosas 8 0 0 0 9K3ameH

doopma KOHTpons

WNtoro 28 0 30

4.2 CopepxaHvue oUCLUNMUHbI
Tema 1. OCHOBHbIE NOHATUSA, TEPMUHbI, 3a4a4N.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(os)):

1. OCHOBHbIE MOHATWSA, TEPMUHbI, 3a8a4n. HabnoneHre 3a M3MEHeHNeM COCTOSIHNS Brocapepbl,
NCTOYHMKAMM 3arpsi3HEHUsI U pakTopaMmn BO3OENCTBUS. AHTpONOreHHble dpaktopbl. MecTto
9K0aHaNIMTNYECKOrO0 MOHUTOPMHIA B CUCTEME HayK O XM3HU. DKOaHaNUTUYECKMIA KOHTPOSb
OKpyXatoLein cpenbl, ero ponb B NMPUHATUN NPUPOLOOXPaHHbIX peweHnit. OueHKa CoOCTOSIHNS
brocgepbl, DKONOrMYecKne KpUTepmmn Kayectsa NPUPOLHON cpeapbl. KONOrMyeckuin peseps,
aCCMMUNALMOHHASA eMKOCTb, MpeaenbHO AonycTUMas akonornyeckas Harpyska. lNporHo3npoBaHme
COCTOSIHMS Brocapepbl U OLEHKa MPOrHO3MPYEMOro COCTOSIHUSI.

Tema 2. AHanUTUYEeCKas XMMNA U 3KOJNOIns.
JNleKLLMOHHOe 3aHsiTue (2 Yaca(os)):

2. AHanuTnyeckas XMMmns 1 aKoNorms. IKONOrnyeckas XMMmMsa N XMMmM4yeckas SKonorus.
Skonornyeckas xmMms oKpyxatolel cpebl Kak Hayka 06 aHTPOMOreHHbIX XMMUYECKUNX
3arpsAsHUTENSX, NYTAX U CKOPOCTU MX MUrpaLmMmn, MexaHmamax npespaltlieHuii B o6bektax OC.
MpoTsaxeHHOCTb Bruocoepbl. EcTecTBeHHble akocucTeMbl. [MprHUMMBLI OYHKLIMOHMPOBAHNS
akocmucTeM. Knaccmdpmkaums aKonornyeckmnx gpaktopos. Abuotudeckne, buotuydeckne u
aHTpornoreHHble pakTopbl Bo3aenctens Ha OC. Broreoxummnyeckue Unknbl anemeHToB. KpyrosopoT
XUMUYECKNX COEONHEHM B Buocdpepe B pedynbTaTte YenoBeyeckon nesatensHocTn. Hoocdepa.
VckycCcTBEHHbIE 9KOCUCTEMDI.

Tema 3. Xemocdoepa.
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

PernctpaunoHHbIn Homep 7
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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)):
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2. AHanus npupoaHbix Boa 2.1. OnpeneneHune obuwen KNCNOTHOCTA NPUPOAHO BOabI 2.2.
OnpeneneHne pH 1 obuieit KNCNOTHOCTK NPUPOaHOA BoAbl 2.3. OnpeaeneHne XMMNYecKoro
notpebnenus kucnopoaa (XrK), ncnonbayst Meton 6UXpoMaTOMETPUYECKOrO TUTPOBaHUS 2.4.
CoBMeCTHOE onpeneneHne NOHOB TSXeNbIX METANNOB (LWHKA, CBMHLUA, KaaMUsa 1 Mean) METOLOM
WHBEPCUMOHHOW BONbTaMnepoMeTpumn Ha PTyTHO-rpacdpuTOBOM 3M1eKTpoae B NPUPOaHbIX Bodax 2.5.
OnpepneneHne NOHOB LWENOYHbBIX U WEeNOYHO-3EeMENbHbBIX METANNIOB METOA0M aTOMHO-39MMUCCMOHHOW
cnekTpockonuu

Tema 10. MOHUTOPMHI COCTOSIHUSA NOYB
NeKLuMoHHOoe 3aHsiThe (2 yaca(os)):

10. MOHUTOPUHI COCTOSIHNS NOYB MexaHWYeCKUiA U XMMNYECKMIA COCTaB NOYB. VICTOYHMKM
3arps3HEHMS NoYB: MPOMBbILWIEHHOE NPOM3BOACTBO, KOMMYHaIbHO-ObITOBLIE OTXObI, CE/TbCKOE
X035MCTBO, aTMOCcepa Kak BTOPUYHbIA NCTOYHMK 3arps3HeHNs NoyBbl. MpuopuTeTHbIe
3arpssHsowme Bewectsa. Knaccbl onacHocTy. OueHka CTeneHn 0nacHOCTM BEWECTB MO YPOBHIO UX
BO3OENCTBUS HA CUCTEMBI: MOYBA-PACTEHNMS, NOYBA-TPYHTOBbIE BOAbI, MOYBA-ATMOCHEPHbIA BO3OYX.
Knaccndomkaums noys no yCTONYMBOCTM K 3arpsadHeHnto. KoHTponupyemble nokasaTenu
XUMUYECKOr0 COCTOSIHMSA MOYB NPW NOYBEHHO-XUMUYECKOM MOHUTOPUHIE. KOMMNEKCHbIA nokasaTenb
3arpssHeHms noys. Kateropum 3arpsasHeHns noys. OpraHm3aums NOYBEHHOTO MOHUTOPWHIA Ha
NOKaNbHOM 1 PErMOHANbHOM YPOBHSIX.

naboparopHas pabora (10 yaca(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
CTYyEHTOB P
[MpocmoTp
Tema 1. OcHOBHbIE KOHcnekTa
1. |NOHATUSA, TEPMUHDI, 8 1 nekuwnin. Pabora 2 fé?qMaiu;:ee
3apaun. c y4yebHoi
nuteparTypon.
MpocmoTp
Tema 2. AHannTnyeckas KOHcnekTa
2. [xummnsa n akonorus. 8 2 nekumin. Pabora 2 fécleaiL;:ee
C y4yebHoi
nnuTeparypon.
[MpocmoTp
KOHcnekTa
N MallH
3. |Tema 3. XeMocopepa. 8 3  [nekuwmin. Pabota 2 fzﬁ:aimeee
C y4ebHoi
nuTeparypon.
Tema 4. EopHochMeiTT%
4 Knaccugpmkaums 8 4 |nexunii. Paota > JomawHee
" |lcuctem 1 NoACUCTEM c LleéH-OVI 3agaHue
MOHUTOPUHra. y .
nuTeparypon.
PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
Bl VHHBEPCHTET
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Buabi
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;gzgz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P
MpocmoTp
Tema 5. CeoincTBa KOHCnekTa
5. |OCHOBHbIX XMMUYECKMX 8 5-6 |nekuwnii. Pabota 4 fécleaiu;I-e'ee
3arpasHUTenei. C yyebHoi
nutepaTypon.
[MpocmoTp
Tema 6. KOHCnekTa
6. |CynepTokCcmMKaHTbl Kak 8 7  |nekuwmir. PaboTa 2 fé?uMaiL;Felee
06BEKT MOHUTOPUHTA. C y4ebHol
nuteparTypon.
MogroToBka K
Tema 7. lNpeBpaleHue KOHTPONbHOW
7. |BelwecTB B okpyXxatowein| 8 8 |pabote. Pabota 2 Kggggganaﬂ
cpeane. C y4yebHoi P
nuteparTypon.
MpoBepk
OdbopmneHne posepka
nabopatopHbIx 10 OCPOPM/IEHHBIX
pabor nabopaTopHbIX
Tema 8. KoHTponb pabor
8. |cocTosHNA BO3OYLHOM 8 9-10 [MpocmoTp
cpenbl KOHCNekTa
nekuwnii. Pabota 2
C y4yebHoi
nuTeparypon.
MpoBepk
OdbopmneHne posepka
nabopaTopHbIX 10 OCPOMNISHMS
pabor nabopaTopHbIX
Tema 9. KoHTponb pabor
9. |cOCTOSAHNSA NPUPOLHBIX 8 11-12 |MpocmoTtp
BOL KOHCNekTa
nekumin.Pabora c 2 fé‘leai”;:ee
y4yebHoi
nnTepaTypomn.
Odbopmnerne 6 MpoBepka
KOHCMeKTa. KOHCMekTa.
10 [Tema 10. MoHmTopuHr 8 13 Mpocmotp
‘lcocTosiHMS NoyB KOHCTeKTa TomatiHee
nekuuii. Pabota 2 sanarmne
Cc y4yebHoi
nTepaTypomn.
Tema 11. MecTo MoaroToBeka kK
9KOaHaNnTU4eCcKoro KOHTPONbHOW
11.[KOHTpONS B cucTemMe 8 14 |pabote. PaboTta 2 KZ'%LE‘;""H%
3KONOrM4yeckoro C y4yebHon P
MOHUTOPUHra nuTeparypon.
Ntoro 50
5. ObpasoBatenibHble TEXHONIOTUK, BK/IKOYas UHTepaKTUBHble POpPMbl 06yueHUs
B y4ebHOM npouecce Ucnonb3ytoTcs Takue obpa3oBaTenbHble TEXHONOMMN:
- KOMMbIOTEPHbIE NPe3eHTauumn nekKuuni;
- ONpPOC Ha NeKUnsX ;
PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
Bl VHUBEPCHTET

Crpanunua 9 us 14.

AR 5 AN LM O

AHATTAMECKAR CrCTEMA KPY



Mporpamma ancumnanHbl "SKkoaHanUTMYeckuin KoHTposnb"; 020201.65 dyHaameHTanbHas 1 NprkNagHas XMMus; NpPogueccop, a.H.
(npodpeccop) Wanpaposa J1.I".

- pa3bop KOHKPETHbIX BOMPOCOB MOC/e Onpoca;
- BbINONHeHVe nabopaTtopHblit paboT

Cnimcok nabopaTopHbIx paboT

1. AHanna aTmocgoepsl

1.1. OnpeneneHne KOMNAEKCHOro nHaekca 3arpasHeHns atmocdepsl (KU3A)
1.2. OnpeneneHune pH 1 obwen KNCNOTHOCTM aTMOCKEPHbIX 0CaIKOB

1.3. OnpeneneHre coaepXaHus CBMHLUA B CHEXHOM MOKPOBE METOLOM UHBEPCUOHHOM
BOMbTaMNepPOMETPUMN NN METOLOM aTOMHO-abCcoPOLIMOHHON CNEKTPOCKOMUN.

2. AHann3 npupoaHbIX BOA
2.1. OnpegneneHne obLwel KNCNOTHOCTM NPUPOLHON BOAbI
2.2. Onpepenexne pH 1 obwel KNCNOTHOCTY NPUPOLHON BOAb

2.3. OnpepneneHne xuMmnyeckoro notpebnenns kucnopoaa (XMK), ncnonb3ys meton
B6UXPOMaTOMETPMYECKOr0o TUTPOBAHMS

2.4. CoBMeCTHOE onpeneneHne NOHOB TAXENbIX METAJTJIOB (LI,I/IHKa, cBuvHUA, KagMuna n Me,ﬂ,l/l)
MEeTOO40M VIHBepCVIOHHO|7| BONbTaMNEPOMETPUM Ha PTYTHO-TPAOUTOBOM ANEKTPOOE B NPUPOOHbIX
BOOAX

2.5. OnpeueneHme MOHOB WEJI0YHbIX 1 LWeNno4YHO-3eMEeJIbHbIX METaN/1I0B METOOOM
aTOMHO-3MMUCCMOHHOW CnekTpockonmn

3. MeTtoabl aHanMTM4eckoro KOHTPONA 06bekToB 0pr>|<a+ou1e|7| cpenbl.

AKcKypcum B xummyeckune naboparopum ynpasneHuns no M'mopomMeTeoponorum n MOHUTOPUHIY
okpyxarouen cpenbl 1 MnHucTepcTea aKonoruv 1 npupoaHbIx pecypcos PT

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUsi AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBHbIe NMOHSATUS, TEPMUHbI, 3a0a4u.
[omalHee 3anaHne, NpMMepHbIe BOMPOChI:

Tema 2. AHanUTUYeCcKas XMMUA U 3KOJOInS.
JomawHee 3agaHne , NpMMepHbIe BOMPOCHI:

Tema 3. Xemocdpepa.
LlomawHee 3anaHne , NPUMEpPHbIE BONPOCHI:

Tema 4. Knaccucpukaums cuctem v noacucteM MOHUTOPUHTa.
JomalHee 3anaHne , NpUMeEpPHbIE BONPOCHI:

Tema 5. CBOMCTBa OCHOBHbIX XMMUYECKUX 3arpsi3HUTENneun.
JomawHee 3agaHve , NPUMEpPHbIE BONPOCHI:

Tema 6. CynepToKCMKaHTbl Kak 06beKT MOHUTOPUHra.
JomalHee 3anaHne , NpUMepHbIe BONPOCHI:

Tema 7. MNpeBpalleHne BeLLeCTB B OKpYXaroLlen cpene.
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Bonpochbl k KoHTponbHOM paboTe: 1. OCHOBHbIE TUMbI 3arpsA3HMTENER 0O BEKTOB OKPYXatoLein
cpenbl. 2. Ponb npesBpaLeHnin XuMM4eckux BewWwecTs B OKpyxarouen cpene. Potoxmmmnyeckme
npespaweHns. 'maoponutnyeckme npespateHns. OKMCNNTENbHO-BOCCTAHOBUTESb Hble peakuuu.
MeTtabonnyeckune npespaLieHuns.

Tema 8. KOHTpOIb COCTOSAHUA BO3AYLUHOW cpeabl

, MPVYIMEpPHbIE BOMPOCHI:

PeructpaunoHHbiii Homep 7 DAEKTPOHHEH
Ctpanunua 10 n3 14. il yLH,lf[;F EPCHTET
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MpoBepka 0dpopMNEHHbIX nabopaTopHbIX PaboT , MPMMEpPHbIE BOMPOCHI:

Tema 9. KOHTPONb COCTOSAHUS NPUPOAHbIX BOA,
JomalHee 3anaHne , NpUMepHbIe BONPOCHI:

MNpoBepka ochomMneHms nabopaTopHbIx paboT , NPMMEpPHbIE BOMPOCHI:

Tema 10. MOHUTOPMHI COCTOSIHUA NOYB
JlomaluHee 3agaHune , NPpUMEpPHbIE BOMPOCHI:

MpoBepka KOHcMNekTa. , NpMMepHbIe BOMPOChHI:

Tema 11. MecTo 3KOaQHaNMTUYECKOro KOHTPONSA B CUCTEME IKONIOMMYECKOro MOHUTOPUHra
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Bonpocbl k KoHTponbHOM paboTe: 3. OcHOBHbIE 3arpsa3Hstowme atmocdepy Bewectsa: CO2, SO2,
NOx, yrneeooopoabl, aspo3onun, poToxmmmnyeckmne okcmaanTbl, MAY, noCTosiHHbIE rasbl. 4.
CraHpapTbl kadyecTBa aTMocgepHoro Bodayxa. CaHmtapHo-rurneHunyeckue MOk,
MakcuMasibHO-pa3oBble, CpeaHecyToYHble. KpuTepun kayecTsa npu KOMMNIeKCHOM BO3L4EeNCTBUN
3arpssHsaowmx sewects. KOMOMHMPOBaHHbBIV Nokasartesb 3arpsa3HeHNs aTMOCHepPbl - KOMMNEKCHbIN
NHOEKC 3arpsa3HeHnsa atmocgepbl. 5. Metoabl onpeneneHns OCHOBHbIX 3arpa3HUTene atmocgepsbl
6. Pacuyet koMnnekcHoro nHaekca sarpsiaHeHus atmocaoepsl. 7. VICTOYHUKN 3arpasHeHns
NPMPOLHbIX BOA. 8. OCHOBHbIE 3arpAa3HUTENN NPUPOLHbIX BOA: p3naratowmecs opraHnyeckne
BELeCTBa, OUOreHHbIe aneMeHTbl, HedpTenpoayKkTbl, nectuunabl, CMABbI, heHonbI, Taxenbie
MeTansbl, B3BElWeEHHble BewecTea. 9. MeToabl onpeneneHns OCHOBHbIX 3arps3HUTeNnen NpupoaHbIX
Boa. 10. MNoka3artenn kavecTea Bog : 06006WeHHbIe, rpynnoBble N nHAMBMAYyanbHble. O606WEHHbIE 1
rpynnoBble nokasartenu cogepxaHmsa opraHnyeckmx sewects OQY, MO, XK, BrK. 11.
Ncnonb3oBaHne buxpomaTomeTpum 1 nepmaHroHatometpumn ansa pacyerta XK. 12.Ponb
npobootbopa 1 NPobonoAroTOBKMN B aHanNM3e CneaoBbiX KOMMYECTB BEWECTB B BOAHbIX, BO34YLIHbIX
cpepax u Teepapix obpasuax. [MpobooTbop 1 anHammam o6 beKTOB OKpyxatowei cpenbl. 13. MeToabl
oTtbopa nNpob BO3ayLWHbIX Cpeq, (NapoB, aspo30eit), BOAHbIX cpel. AHanM3 paBHOBECHOro napa. 14.
XpaHeHune oTobpaHHbIx Npob. fomMoreHm3aums TBepabix 06pasuos. 15. OCHOBHblE NPUEMbI
pasneneHns 1 KOHUEHTPUPOBaHUS OnpeaensemMblx BeWwecTs. OKCTpakums. NeperoHka ¢ napom,
cybnumaums, onanma. NpenapaTtneHas xpomartorpacus.

Tema . UToroeasi oopma KOHTpOns

MpuMepHbIEe BONPOCHI K 9K3aMEHY:
Bonpochkl kK camocTosTenbHOR paboTe CTyAEHTOB:

1. OCHOBHbIE TUMbI 3arpsA3HMTENEN 06 BEKTOB OKPYXatoLWen cpeabi.

2. Ponb npeBpalleHnin XMMn4eCckux BewwecTB B okpyXatlen cpege. PoToxmMmyeckmne
npespaweHuns. N'maponutnyeckme npespaweHuns. 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,
MakKCuUManbHO-pa30Bble, CpeaHecyTouHble. Kputepnm kayectsa npu KOMNIEKCHOM BO34eNCTBUM
3arpssHsiowmx sewects. KOMOUHMPOBaHHbI NokasaTtesb 3arpsi3HeHNst aTMoCcHepbl - KOMMNEKCHbI
VHOEKC 3arpsisHeHUsi atMmocdoepbl.

5. MeTtoabl onpeneneHnst OCHOBHbIX 3arpsi3HUTenein atmocdepsl
6. PacyeTt KOMMNNEKCHOro nHaekca 3arps3HeHns atmocdepsi.
7. VICTOYHMKIM 3arpsi3HEHMS NPUPOLHbBIX BOL.

8. OcHoBHble 3arpAa3HnTenn NpupoaHbIX BO4: p3nararowmecs opraHn4eckme selecTsa, O6uoreHHble
aNeMeHTbl, HedpTenpoayKThbl, NeCTULNAbI, CIlAB®bI, pbeHonbl, TAXEenble MeTansbl, B3BeleHHbIe
BeuwecTBa.

9. MeToabl onpeneneHnst OCHOBHbIX 3arpsi3HUTENen NPUPOLHbLIX BOL.

10. Noka3aTtenu kayecTsa BoL : 0600wWeHHbIe, rpynnoBble U nHanBuayanbHole. O606WeHHbIE 1
rpynnosble nokasaTtenu cogepxaHus opraHmnyeckumx sewects OOY, MO, XIK, BriK.
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Mporpamma ancumnanHbl "SKkoaHanUTMYeckuin KoHTposnb"; 020201.65 dyHaameHTanbHas 1 NprkNagHas XMMus; NpPogueccop, a.H.
(npodpeccop) Wanpaposa J1.I".

11. Vicnonb3oBaHune buxpomatoMeTpun U nepMaHroHatomeTpum ans pacdeta XK.

12.Ponb npobooTbopa 1 npobornoaroToBkM B aHann3e cnefoBbiX KONMYECTB BELWECTB B BOAHbIX,
BO3MYLHbIX cpenax n Teepabix obpasuax. NMpobootbop 1 OMHaMU3M 06BEKTOB OKpYXatowel cpeabl.

13. MeToabl otb6opa nNpob Bo3ayLWHbIX cped (NapoB, aspo3oneit), BoAHbIX cped. AHanms
paBHOBECHOMO Napa.

14. XpaHeHune oTobpaHHbIX Npob. FomMoreHn3aums Teepabix 06pasLoB.

15. OCHOBHblE NpUeMbl pa3aeneHns U KOHUEHTPUPOBaHMS onpeaensieMblx BELWEeCTB. OKCTpakUms.
Meperoxka ¢ napom, cybnumauns, guanua. NpenapaTtneHas xpomaTtorpadvs.

ObpaseL 6uneTos Onsi KOHTPONbHOM paboThbl

BUNETN 1

1. OCHOBHbIE TUMbI 3arpsA3HUTENEN 0O BEKTOB OKPYXatowen cpenbl.
2. CtaHpapTbl Ka4ecTBa aTMOCCEPHOro BO3Oyxa.
3. ICTOYHMKN 3arpasHeHnst NpUPOLHbIX BOL.

ObpaseL buneTos kK aK3aMeHy

BUNMETNA1

1. Knaccmdoukaums akonormiyecknx oakTopoB BO3AENCTBMSA HA 00 BEKTbI OKpyXatolwel cpeabl.
2. IcTO4HWKNM 3arpsasHeHns aTMocdoeps!.

3. NoBEPXHOCTHO-aKTVBHbIE BELECTBA Kak 3arpsi3HNTENN 06 BEKTOB OKpYXatoLei cpenbl.

7.1. OcHOBHas nuTeparypa:
1. EBreHbes M.W., EBreHbesa .. KOHTpOnb 1 oueHKa 9K0norm4eckoro pucka XmMm4eCckmx
npouBoAcTB. -KasaHb: N3a-80 "daH" AH PT, 2007. -207 c.

2. lozaHoeckas U.H., CaposHukosa J1.K., Opnos [1.C. Skonorus n oxpaHa okpyxatowen cpebl
Npu XMMU4eckoMm 3arpasHeHnn. M.: Boicwas wkona, 2008. - 334 c.

3. Opyro. O.C. 9konornyeckas aHanutmyeckas xmmms. M.: BuHom, 2005. - 456 c.

4. Opyro. 10.C., PoonH A.A. MOHUTOPWHI OpPraHN4ecknx 3arps3HeHnn NPUPOLHON cpedbl. BUHOM,
2009. - 893 c.

7.2. JlononHuTenbHasa nuteparypa:
1. ®enneHbepr . 3arps3HeHne npupoaHol cpenbl. BeeneHne B akonormyeckyto xumuio. M. Mup.
1997. 232 c.

2. Heben b. Hayka 06 okpyxatowei cpene. Kak yctpoeH mup. M. Mup. 1993. T.1. - 420 c. T.2.- 329
C.

3. Peenb M., Pesenb Y. Cpena Hawero obutaHms. B 4.x Tomax - 1120 c.
4. Pamapg ®. OcHoBbl NnpuknagHon akonoruu. J1. M'mopometeonspart. 1981.

5. PoyH L. O30HOBRI Kpnanc: MNAaTHaguaTMneTHsS 3BONIOLUS HEOXMAaHHOW rnobanbHo
onacHocTun. 304 c.

6. MNpoTacos B.®., MonyaHos A.B. 9konorus, 300poBbe 1 npupogonons3osaHne B Poccun. M.1995.

7. Ckypnatos tO.W., Oyka .., Muautn A. BBegeHue B 3Konornyeckyto xummio. Yueb. nocobue ans
XVM., XUM.-TEXHON. cnewy,. By30B. M: Maa-so Beicwas wkona, 1994.- 400 c.

8. lozaHosckast W.H., Opnos [.C., CaposHukoBa J1.K. 9konorusi n oxpaHa éuocopepbl npu
XUMUYECKOM 3arpsidHeHnmn. Yueb. nocobre ons xmMm., XMM.-TeXHON. 1 6uon. creu. By3oB. M.: Beicwas
wkona. 1998. 287 c.

9. Nlusynk N.®., BopoHos tO.B. OxpaHa okpyxatowei cpenbl. M., 1988.
10. OxpaHa okpyxatowen cpenbl / MNoa pea. C.B.Benosa. M., 1991

11. TuHcnu H. TNoBeneHne xuMmnyecknx 3arpsasHuTenein B okpyxarwouwen cpege. M.: Mup. 1982 281
C.
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Mporpamma ancumnanHbl "SKkoaHanUTMYeckuin KoHTposnb"; 020201.65 dyHaameHTanbHas 1 NprkNagHas XMMus; NpPogueccop, a.H.
(npodpeccop) Wanpaposa J1.I".

12. HekoTopble BONPOChbl TOKCMYHOCTM MOHOB MeTannos / [Nog pea. X.3urenb, A.3urens. M.: Mup.
1993. 368 c.

13. CragHuukun .B., PognoHos A./. 9konorna.M: Xumus, 1998.

14. Xummnsa okpyxatowein cpenbl / MNog pen. Ox.0.bokpuca / M., Xumus, 1982.

15. MopocaHosa C.A. n gp. Metoapl aHann3a NpupPOAHbIX U NPOMbIWIEHHbIX 06bekToB. M: 13a-B0
MIY, 1991.

7.3. UHTepHeT-pecypcChl:

Brbnuoteka xummnyeckoro coakynoteta MIry -
http://www.chem.msu.ru/rus/library/welcome.html#teaching

Buonoruyeckas bubnuoteka.. - http:/ www.nehudlit.ru

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

Skonormnyeckuin cnosapsb - http://www.geonature.ru/ecoslov/index.htm
AnekTpoHHO-6ubNnoTeyHas cuctema - http://www.knigafund.ru/

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUMIMHBI/MOAYNS COrNacHO YTBEPX.OeHHOMY
yuyebHOMY nnaHy

OcBoOeHME ONCUMMNANHDBI "OKoaHaNMTMYECKMIA KOHTPONL" npeanonaraeT UCnonb3oBaHne cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

Y4yebHo-mMeToOmnyeckas nutepatypa ans JaHHOW OMCUMNAVHBI UMEETCS B HANN4Yun B
9NEKTPOHHO-6MbNMoTeyHol cucteme "KHuradoHa", 4OCTYN K KOTOPOW NPeaocTaBneH CTyAeHTaM.
AnekTpoHHO-6ubNnoTeyHas cuctema "KHuradoHa" peanvayeT neranbHOe XpaHeHue,
pacnpocTpaHeHne 1 3aWmnTy ULMGPOBOro KOHTEHTA Y4ebOHO-METOANYECKON NMTepaTypbl Onsl By30B C
ycnoeueM 06s13atenbHOro cobnoaeHns aBTopckmx U cMexXHbix npas. KHuradoHn obecneynsaet
WNPOKNIA 3aKOHHbI JOCTYN K HE06X0AUMbIM A5s 06pa3oBaTeNnbHOro Npouecca N3naHusim ¢
MCMNONb30BaHNEM MHHOBALIMOHHBIX TEXHONOMMIA 1 COOTBETCTBYET BCeM TpeboBaHmsaM HoBbix PIrOC
BIMO.

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO n y4ebHbIM nnaHoM no
cneumanbHocT: 020201.65 "®yHoameHTanbHas 1 NpuknagHas xmMma" 1 cneumnannsauun
AHanutuyeckas Xumns .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 7 5AE
Il YHH

Ctpanunua 13 n3 14. — o

o



Mporpamma omcumunnmHbl "9koaHanmMTmyecknin KoHTponb"; 020201.65 dyHaameHTanbHas U NpUKnagHas XxuMus; npodoeccop, A.H.
(npodpeccop) Wanpaposa J1.I".

ABTOpP(bI):

Wanpaposa J1.I.

" 201 __r.
PeueH3eHT(bl):
MegnsiHuesa 3.I1.

" 201 __r.
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