MUHUCTEPCTBO OBPA3OBAHUSA U HAYKHU P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VITIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHOM padboTe
I1. E. Tposin
«_» 20 r

PABOYAS I[TPOI' PAMMA YUYEBHOM JUCHUATIIAHBI
XuMHYecKHe MeTOAbl KOHTPOJISI OKPY KAIoIIei cpeabl

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

Hanpasnenue noarorosku (crenuaibHOCTh): 05.03.06 DKko/10rust 4 NPUPOAONOJIb30BAHME
HamnpasnenHocts (podninb): IKOJ0THsA U MPUPOAONIOIb30BAHNE

®dopma 0OyueHus: oUHast

@axkynereT: PK®, PainokoHCcTpyKTOPCKH haKyabTeT

Kadenpa: PATIM, Kadenpa paguodr1eKTpOHHBIX TEXHOJIOTHI H IKOJIOTHYE€CKOr0 MOHHTOPUHTA
Kypc: 2

Cemectp: 3

VY4eOusriii man mHabopa 2013, 2014, 2015 roga

Pacnpez[eneHI/Ie pa60qero BPEMCHHA

No Bunsl yue6HOM qesTeNbHOCTH 3 cemecTp Bcero Ennnunesl
1 Jlexkumun 36 36 9acoB
2 [IpakTueckue 3aHATHS 52 52 4acoB
3 Bcero aynuTopHsbIX 3aHATHI 88 88 4acoB
4 CamocTosTenbpHas padboTa 128 128 4acoB
5 Bcero (0e3 sx3amena) 216 216 4acoB
6 OO01mmast TpyI0eMKOCTh 216 216 4acoB
6.0 6.0 3.E

JuddepenunpoBanHblii 3a4et: 3 cemecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
npotokot Ne 46 or « 29 » 8 2016 1
JINCT COTJIACOBAHUIA

PabGouass mporpamma cocraBiieHa ¢ ydeToM TpeOoBaHuii dDenepanbHoro locygapcTBEHHOTO
oOpa3oBarenbHOTO cTaHmapra Bbicmiero ooOpazoanus (PI'OC BO) mo HampaBieHUIO TOATOTOBKU
(cnermmanpHOCTH) 05.03.06 Dkojorus W NpUpoOAOINOIb30BaHue, yTBepxkacHHoro 2016-08-11 roxa,
paccCMOTpeHa W YTBEp)KIeHa Ha 3acenaHud Kadempbl «  » 20 roma, MpOTOKOI
Ne

PazpaboTunku:
JIOTICHT, K.T.H. Kadeapa POTOM JIeonos C. H.

3aBeayromuii ooecneunBaronieit kad.
POTOM Tyes B. U.

Pabouas nporpamMma cormnacoBana ¢ (pakyabTeToM, Mpo(UIHpyYIOLIeH U BRITycKatole kadeapamu
HAaIpaBJICHUS MMOJTOTOBKH (CHEIUAIBEHOCTH).

Jexan PKO Ozepkun . B.

3aBeqyromInid BEITyCKAOIIEeH Kag.

POTOM Tyes B. H.
DKCHEPTHI:

JIOIICHT, K.0.H Kadenpa POTOM Hecmenosa H. H.

CTapiIuii mpenoaaBaresb kadeapa
POTOM TuxonoBa M. B.
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI

dopMUpOBaHUE y CTYACHTOB YMEHHUW W TMPAKTUYECKUX HABBIKOB OPTaHHW3allMd W IIPOBEICHUS
XUMHYECKUX WUCCIICAOBAHUN NJIsl TMOTYYCHHUS ONTHMAIBLHOW WH(OPMAIMU O COCTOSIHHH OKpPYKaroIen
Cpelibl, MPOBEACHUS OIICHKH BO3/ICHCTBHS HA

OKPYXAIOIYI0 TPHUPOAHYIO Cpely C LEIbl0 MPOTHO3MPOBAHUS BO3MOXKHBIX HM3MEHEHUH U
pa3pabOTKH JOJITOCPOYHBIX PEIICHU B

00J1aCTH OXpaHbl OKPYXKAIOILIEH CPeJIbl.

dopMUpOBaHUE CIOCOOHOCTH OOOCHOBBIBATH ONTHUMAIBHBIM BBHIOOP METOAA, CXEMBl aHAIIN3A,
YCJIOBUHM PEruCTpallud aHAIMTHUYECKOTO CHUTHaJla Ha OCHOBE TEOPETUUYECKUX MOJIOKEHUU XUMHUYECKUX
METOJIOB aHAJIN3a

DopMHUpOBaHUE TBOPYECKOTO MBINUICHHS, O0beqUHEHHE (YHIAMEHTAIBHBIX 3HAHUA OCHOBHBIX
3aKOHOB XMMHYECKMX METOJOB aHajgu3a C IOCJIEIYIONIMM BBIIIOJIHEHHEM KAuye€CTBEHHOTO U
KOJIMYECTBEHHOTO aHalW3a W MaTeMaTU4YeCKOW OO0pa0OTKOW pe3yabTaroB aHaIW3a C  Y4eTOM
METPOJIOTHYECKUX XapaKTEPUCTHK

dopMUpOBaHUE HABBIKOB CAMOCTOSTEIHLHOTO BBIMOJIHEHUS Ka4€CTBEHHOTO M KOJIMYECTBEHHOTO
aQHAJIM30B HEKOTOPHIX IMPOMBIIUICHHBIX M IMPUPOAHBIX OOBEKTOB M OIICHKHM IOTPEHIHOCTEH Ha BCEX
CTaIUSX TPOBEICHUS

1.2. 3agaun JHCHUIIINHDI

—  XapakTePHCTHKA IPUPOTHOMN CPEllbl KaK 00bEKTa IKOJIOTHUECKOTO KOHTPOJIS;

—  UW3y4YeHHUE OCHOBHBIX CTaJHil M XapaKTePUCTHUK Ipoliecca KOHTPOIIS MIPUPOIHOM cpeabl (0TOOp
poOBbI, MOJATOTOBKA

—  TpoOBbl, U3MEPEHNE CocTaBa, 00paboTKa U MPEICTABICHUE PE3YIBTaTOB H3MEPEHUS );

—  W3y4YEHUE TEOPETUYCCKUX OCHOB XMMHUYECKUX M (PH3UKO-XMMHYECKHX METOOB aHAJIH3a;

—  H3y4YEHHUE HEKOTOPBIX OCOOEHHOCTEH IKCIPECCHBIX METOIOB KOHTPOJISI OKPYKAIOIICH CPEeIbl;

— INpUOOpETeHHE HAaBBIKOB B BBIOOpE METOJOB, TEXHMYECKUX CPEJACTB W COBPEMEHHBIX
pruOOPOB KOHTPOJISI MPUOPUTETHBIX 3aTPSA3HEHUN OKPYKAIOIIEH CpeIbl.

2. Mecto aucuunimubl B ctpykrype OITIOII

Jucnunimza «XUMHYeCKHe METO/IbI KOHTpOIIs okpy»katouieil cpeas» (b1.B.JIB.2.2) otHocuTCs K
610Ky 1 (BapuaTHBHAs 4acTh).

[IpenmecTByromMMH  JUCHMILIMHAMH, (OPMUPYIOIIMMHM  HadaJlbHbIE 3HAHUS,  SBISIFOTCS
creayromue gucuMIiUiMHbl: OxpaHa okpykatouied cpenbl, [IpuOopel M JaTYUKKU SKOJIOTMUYECKOTO
KOHTpOJIs, YueHue o6 armocdepe, XuMusl.

[TocneayromumMu JUCHUILUIMHAMU SIBIAIOTCS: be3omacHOCTh ku3HEeneATenabHOCTH, [eoxumus u
reousnka oKpyxarolen cpeasl, I'uaponorus u kiuMaTonorusi, OLueHka Bo3IeHCTBUS Ha OKPYXKAIOUIYIO
cpeny, llouBoBenenue, Dxonoruueckas dKCIEpPTU3A.

3. TpeOoBaHus K pe3yJbTAaTaM 0CBOCHHMS AHCHUTIIUHBI

[Tpornecc n3yyeHust JUCUMIUIMHBI HAIpaBiieH Ha (JOPMHUPOBAHUE CIIETYIOIUX KOMIETESHIIUI:

— OIIK-2 BnaneHueM 0a30BbIMHM 3HAHUAMU (YHIAMEHTAIBHBIX DPa3/eioB (U3MKU, XUMHHU U
ouonoruu B 00beMe, HEOOXOAUMOM ISl OCBOEHUS (PU3NYECKUX, XUMUYECKUX U OMOJOTMYECKUX OCHOB
9KOJIOTUM W TIPUPOAONOJIb30BaHMS; METOJAMU XHMHMUYECKOIO aHajau3a, 3HAHUSAMU O COBPEMEHHBIX
IMHAMUYECKHUX IpolieccaXx B IPHUPOAE M TeXHOc(epe, O COCTOSHUU reocep 3emim, SKOJIOTHMH U
HBOJNIONMU OMOChephl, MMOOANbHBIX OSKOJOTMYECKHX MpoliiemMax, MeTojaMu oTOopa W aHaiM3a
reoJIOrTMYecKuX M Ouojornyeckux mpoO, a Takke HaBbIKaMM WICHTH(QHUKAIMM U  OMHMCAHUSA
OMOJIOTUYECKOTO PAa3HOOOpa3Hs, €ro OIEHKH COBPEMEHHBIMH METOAAMHU KOJUYECTBEHHOH 00paboTKH
uH(popMaIuy;

B pesynbrare usydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

— 3HATh COBPEMEHHBIE TEOPETHUYECKHE MPEJCTABICHHUS] XUMHH U CIIOCOOBI UX NMPUMEHEHHUS K
ONMCAHUIO U AHAIN3Yy XMMHYECKUX IPOLECCOB B PA3IMUYHBIX NMPUPOIHBIX Cpelax; CYIIHOCTh (PU3HMKO-
XUMHUYECKHX MPOIIECCOB, MPOUCXOASIINX B Onoocdepe, runpochepe u armocdepe; OCHOBHbIE HCTOUHHKH
aHTPOIIOTEHHOI'O XMMHUYECKOTO 3arpsA3HEHMs] OKPYXKAIOLIEH Cpebl, BUJIbI M 3aKOHOMEPHOCTH MUTPALlUU U
TpaHcopMalMy 3arpsi3HAIOMIMX BELIECTB B MPUPOAHBIX Cpelax; CHeNU(PUYHOCTh aHATUTHYECKOTO
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CHTHaJIa U OCOOCHHOCTH €ro U3MEpEHHs B PA3JIMUHBIX MPUPOAHBIX CPeIax; OCHOBBI (PU3MKO-XUMUYECKUX
METOIOB aHajM3a: a) ONTHYECKUX (SMHCCHOHHBIM CHEKTPajbHBI aHaIM3, METOAbI aTOMHOH W
MOJICKYJISIPHON ~ aOCOpOIIMOHHON  CIIEKTPOCKOMUU ©  Ap.); 0) Xpomarorpaduueckux (METOIbI
MOHOOOMEHHOH XpoMaTtorpauuu, Ta3okKHAKOCTHONH XxpomMartorpaduud W Ap.); B) AIEKTPOXUMHYECKUX
METONIOB aHaiu3a (BOJBTAMIIEPOMETPUUYECKUX, MOTCHIMOMETPUUYECKHX, AIEKTPOTPABUMETPUUYECKUX H
1p.) OCHOBHBIC TIOJIOXKEHHSI, JIC)KAIIME B OCHOBE BHIOOpA METO/Ia aHAJIN3a M CXEMbI aHAIIN3A.

—  yYMeThb TNPOAEMOHCTPHPOBATH CBSI3b MEXKIY PA3NUYHBIMH (U3UKO-XUMHUUYECKHUMHU METOIaMHU
UCCIICIOBAaHUSA, CTPYKTYPOH M CBOIMCTBaMHU BEIIECTB, 3arps3HSIOMIMMHU OKPYXKAIOIIYI0 CpEny; yMETb
MPEUIOKUTh ONTHMAJIBHBIE CXEMbl XHMHUYECKOTO aHaln3a OOBEKTOB OKPYKAIOUICH Cpelbl C Y4eTOM
BO3MO)KHOCTEH W OCHAIICHUS XWMHYECKOW J1a0opaTropvy; YMETh TPaMOTHO HPOKOMMEHTHPOBATH
MOJIy4aeMble Pe3yJIbTaThl C YYETOM TIOTPEIIHOCTA HCIOIBb3YeMbIX METOAWK aHaiu3a, 3HauCHHH
IpeIeNbHO-A0NYCTUMBIX KOHLIEHTPAIM COCIMHEHUH B KOHKPETHOM OOBEKTE; O(GOPMIIATH PE3YJabTaThl
XUMHAYECKOTO aHAJIN3a C YIETOM METPOJOTHUECKUX XapaKTCPUCTHK

—  BJIaJIeTh OCHOBaMH TEOpPHUU (YHIaMEHTAIBHBIX Pa3/eloB XUMHUH (TPEXK/IE aHATUTUIESCKOH U
¢bu3nvecKoil XUMHN) HaBBIKAMH TPOBEICHUS HEKOTOPBIX aHATUTUYECKUX ONEPALUii U CBSI3aHHBIX C HUMH
pacyeroB, paObOThl HA AHATUTHYECKUX PUOOPAxX, paciiu(PPOBKH aHATUTUICCKHX CUTHAJIOB, MOJYYCHHBIX
npu 00paboTKe MOydeHHON MH(POPMAIIMN METOJAMH PETUCTPAUU U 00pabOTKU Pe3ylbTaToB (PH3UKO-
XUMHAYECKHX IKCIIEPUMEHTOB METOIAaMH OTOOpa Mpo0 Ui MPOBEICHHS XMMHUYECKOTO aHaJIM3a 00bEKTOB
OKpYXaroIIel cpebl; MeTOAaMHU TOCTaHOBKH 3a/1a4 PUKJIAJIHBIX HCCIEIOBaHUI B 00JaCTH MOHUTOPHUHTA
OKPYXKAFOIIEH Cpelibl, IPOBEICHHSI UCCIICAOBAHUIA U HHTEPIIPETALMU PE3YJIBTATOB

4. O0beM IMCHMIJIMHBI M BU/IbI Y4eOHOMH padoThl
OOmast TpyAOEMKOCTh IUCLMILIMHBI COCTaBIseT 6.0 3a4eTHBIX €AMHUIBI U TpPEACTaBIEHA B
Tabauue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILIUHbI

Bunbl yueOHO e TeIbHOCTH Bcero gacos CemecTpsl
3 cemecTp
AynuTopHBIE 3aHATHS (BCETO) 88 88
Jlexun 36 36
[IpakTnueckue 3aHATHS 52 52
CamocTrosTenbHas paboTa (Bcero) 128 128
[TonroroBka kK KOHTPOJIBHBIM paboTaM 10 10
BrImtonHeHne 1oMalHuX 3agaHni 6 6
BrinonHenne MHANBUAYaIbHBIX 3aJaHUI 16 16
[IpopaboTka JIeKIIMOHHOTO MaTrepuaa 44 44
Hanucanue pedeparon 10 10
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMHUHApAM 42 42
Bcero (6e3 ax3amena) 216 216
OO01mast Tpy10eMKOCTh Jac 216 216
3averHsie Enuannel TpynoemMkocTr 6.0 6.0

5. Conep:xaHue TMCHMILINHBI

5.1. Pa3zaesnl JUCHUIIMHBI 1 BUABI 3AHATHI
Paznensl AMCUMITTUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
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Tao6muna 5.1 — Pa3geisl AUCUUIUIMHBL U BUJIBI 3aHATUNA

Bcero
Camocrt
[Ipaktn 4acoB
OSITEIIbH dopmupyembie
Ne HaszBanwus pasnenoB quCHUILUIMHBI Jleknuu = 4yeckue (6e3
ast KOMITETEHITUU
3aHSATHS JK3aMEH
pabora
a)

1  Xwumuueckuii COCTaB 0OBEKTOB 2 6 22 30 OIIK-2
okpyxatomieit cpenbl (OOC).
[TpropuTeTHBIE KOHTPOJIUPYEMbBIC
napaMeTpsl MPUPOIHON cpenbl U
PEKOMEHIYEMBIC METO/IBI.

2  Ot60p po0 MPUPOAHBIX OOBEKTOB, 4 0 6 10 OIIK-2
IpeBapuTeNbHAs TIOATOTOBKA,

KOHCEpBallus U XpaHEHHUE.

3 | ObpaboTka pe3yabTaToB U3MEPEHUH. 4 6 14 24 OIIK-2
OOpa3ibl CpaBHEHUS U TIPUEMBI
yHU(DUKAIIH POLIEYPhl aHATH3A.

WuTeprpeTanus MoTyIeHHBIX JTaHHBIX.

4 OcobeHHOCTH U TPOOIEMBI HIIEMEHTHOTO 2 0 6 8 OIIK-2
anasimza OOC.

5 | ATOMHO-CHIEKTpajbHbIC U MacC- 6 8 14 28 OIIK-2
CIIEKTPAJIbHBIC METO/IBI.

6 | DIEeKTPOXMMHYECKHUE METOIBI. 14 28 OIIK-2
XpomarorpadudecKkrue METOIbI aHATTN3a 14 24 OIIK-2
00BEKTOB OKPYKAOIIEH CPEIbI.

8 | Xummueckue METOIbI U CPECTBA 3 6 14 23 OIIK-2
WHCTPYMEHTAIILHOTO KOHTPOJIS
HKOJIOTUYECKOTO COCTOSIHUS aTMOC(hepsl 1
BpEIHBIX BEIOPOCOB B aTMoc(depy.

9  Xwumuueckue METOJbl U CPEICTBA 3 6 12 21 OIIK-2
IKOJIOTUIECKOTO KOHTPOJISI BOIHOM CpEJIbI.

10 Xwumuueckue METOBI U CPEICTBA 2 6 12 20 OIIK-2
JKOJIOTUIECKOTO KOHTPOJISI TOYBEHHOTO
MTOKPOBA.

Uroro 36 52 128 216
5.2. Copep:xkanue pa3aesioB JUCHUIIMHBI (110 JIEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIHAH (TIO JIEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnuna 5.2 - ConepskaHue pa3aenoB AUCITUTUINH (10 JICKITHSIM)
dopmupye
Tpynoe MBIE
ConeprkaHue pa3ienaoB TUCITUTUIUHEI 10
Hassanwus paznenos MKOCTb,
JCKIUSIM
q KOMITETEHI]
17071
3 cemecTp

1 Xumudeckuii coctaB 00bEKTOB XUMUYECKU COCTAaB OCHOBHBIX 2 OIIK-2

okpyxatomieit cpeast (OOC). 00BeKkTOB OKpyx)arotie cpeast (OOC).

[IpropuTeTHBIE KOHTPOJIHPYEMBIE Bona. ITouBa. Bo3nyx. Cxema aHanusa

napaMeTpbl IPUPOTHON CPEIIbI U MPUPOTHOTO 0OBEKTA, €€ ITAIBI.

5)
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PEKOMCHAYEMBIC MCTO/IbI.

[IpenBaputensHOE 0OCIEI0BaHUE.
[Tpo6ooT6op. [TpobomonroroBka.
Meronuka ananu3a. Pe3ynpTar aHanusa.
Onenka kauectsa cornacuHo CanllnH,
I'OCT wu ap. crangapTam ¥ HOpMaTUBAM.
VYnpasnsroiee pemenue.lIpo3padnocts
armocdepsl. [IByokuch cepbl. O30H.
Okcunpl a30Ta. AMMuak. B3pelienneie B
arMoc(epHOM BO3yX€ YaCTUIIBI.
Aspo3onu. Yrekucnslil ras. Tsoxernbie
METaJIbl U APYTUE dJIEMEHTHI (CBUHEII,
KaJMU, MBIIIbSIK, PTYTh).
[onuxnopaudeHubl, MecCTUIUIAbl 1
ramuonoyriepoabl. Konuentpanus
BOJIOPOJHBIX HOHOB. Cynbdarsl.
Xnopuasl. Hutparsl. Hutpurst.
Kanbuuii, kanuit, HaTpuii, MarHui u Jip.
METaJUIbl. DJIEKTPOIPOBOAHOCTbD.
KucnorHocTs. Dnekrpuieckue u
MarHuTHBIC 1MOJIs. PagroakTuBHbBIE
3arpsi3HeHUsl. MUKpOOPTraHU3MBI.
XHMHUKO-3KOJIOTHYECKUE POOIEMBI
3anagHo-CrOUpPCKOro peruoHa.

Hroro

2 Ot60p npod NPUPOIHBIX OOHEKTOB,
npeaBapuTeIbHas MOATOTOBKA,
KOHCEpBAIUs U XpaHEHHUE.

3 OOpaboTKa pe3yabTaToB
u3Mepenuii. O0pasipl CpaBHEHUS U
pUeMbl YHU(DUKALUN TPOLEAYPhI
ananmuza. UHTepnperarus
MOJTYYCHHBIX TaHHBIX.

ITpoGooTGop 06pa3IoB BOI, OYB,
Bo3ayxa. Llenu, 3amaum.
[TpencraButenbHas npoba. Pa3oBas
npoba. CmenianHas npooa.
[Tpo6onoaroroBka. OT60p Mpod Bo3ayXxa
JUTSL OTIPEIEJICHUS] XUMHUECKOTO COCTaBa
arMocdepHbIX aspozosieit. OT6op mpobd
arMocdepHbIX ocankoB. OTOOp
MECSYHBIX P00 aTMOC(EPHBIX
BBITIAZICHUH TSHKENbIX MeTaiioB. OTOop
po0O cHeKHOTO MoKpoBa. OTOOP MPod
MOBEPXHOCTHBIX M MOJ3EMHBIX BOJI.
O160p npoO JOHHBIX oTIoKeHUH. OTOOP
po6 noussl. OT6OP MPOO PACTUTENHLHOTO
Marepuaa.

4

Hroro

Mertponornuecknue XxapakTepUCTUKH
MeToA0B aHanu3a. HopmanbsHOe
pacrnpeziesieHue pe3yabTaToB.
[TorpemHoCcTh aHamM3a. 3aBUCUMOCTh
MOrp€IIHOCTU OT KOHIICHTPAlIUH.
CrnyyaiiHast ¥ cuCTeMaTHYeCKast
norpemHocTh. [locTpoenne
rpagyupoBOYHOro rpaduka. OneHka
CoZIepKaHUi ONpPeesIIeEMOro
KomnoHeHTa. Craructuueckas oo0paboTka
pE3yJIbTaTOB aHAJIN3a: OLIEHKA
BOCIIPOU3BOANMOCTH, CXOAUMOCTH U

4

OIIK-2

OIlIK-2
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MPaBUJIBHOCTH aHanu3a. [IpuMenenus
METOJIa MOCJIeI0BATEIbHBIX pa30aBICHHUIA
u MeToza 106aBok. ComocraBieHue ¢
pe3yJbTaTaMu HE3aBUCUMBIX METOJIOB
ananuza.O0pa3ibl CpaBHEHUS U
CTaHJapTHBIE 00pa3ibl coctaBa. Poib
MeXKJIaDOPaTOPHOTo SKCIIEPUMEHTA B
o0ecIeueHny KauecTBa XMMHIECKOTO
ananuza. [Ipenen oOHapykeHUS U
MUHHUMAJIbHAS OlpeesiseMast
KoHLeHTpanus. Kputuueckoe
OCMBICJIEHHE PE3YIbTATOB aHAIN3a B
CBETE MOCTaBJICHHOMN 3aauH.

Hroro 4
4 OcobeHHoCTH U TPOOIEMbI OO61mas xapakTeprCTHUKA AIEMEHTHOTO 2 OIIK-2
anemeHTHoro anaiuza OOC. cocTaBa IPUPOIHBIX CPEJl: BOJ

Pa3IMYHON MPUPOJIBI (TIPUPOIHBIX,
MMUTHEBBIX, CTOYHBIX ), TOHHBIX OCAIKOB,
MoYB, aTMOC(HEPHBIX a3pP030Jei. YPOBHU
KOHLIEHTPALUH MUKPO — U
MakpoaieMeHToB.Da3oBast
HEOAHOPOAHOCTh. I3MEHsIeMOCTh
COCTaBa BO BpeMeHH (copOrusi,
3arpsisHeHUe, OMoTpaHchopMaIns).
MHoroo6pasue XuMHIecKux Gopm

AIIEMEHTOB.
Hroro 2
5 ATOMHO-CIIEKTpaJIbHBIE U Macc- Cxema aHaJIUTHYECKOU MPOLESYPHI. 6 OIIK-2
CHEKTPaJIbHbIE METO/IBI. XapakTeprucTuKa COBPEMEHHBIX

MHCTPYMEHTAJIBHBIX METOIOB aHAJIN3A.
AKTUBaNMOHHBIN aHanm3. HerponHo-
AKTUBALMOHHBIN aHamu3. CylHOCTb
MeToza. Anepusle peakiuu. OCHOBHOE
ypaBHeHHe. OcobenHocTH MeToa. Macc-
cnektpomeTpus. [IpuHIMnuansHas cxema
Macc-crekTpoMerpa. Bosmoxxnoctn
MeToAa. ATOMHO-(IyopecleHTHas
cnexkrpomeTpus. CylHOCTh METO/A.
HcTounnku Bo30yxkaeHHsI. 3aBUCUMOCTD
MHTEHCUBHOCTHU (JIyOPECIICHIIUU OT
KoHIIeHTpaluu. CylHOCTh aTOMHO-
abcopOuronHoro ananusa. OCHOBHbBIE
y3J1bl aTOMHO-20COPOIIMOHHOTO
CHEeKTpOo(OTOMETpa U UX Ha3HAYCHHUE.
Br160p onTUMaNbHBIX YCIOBUI aHalu3a B
ANIEKTPOTEPMHUUECKOM aTOMHO-
abCcopOITMOHHOM aHaNu3e. ATOMHBIC
AMHUCCHOHHBIE CIEKTPBI. [loTeHIaIbI
BO30YXJIeHUS 1 MOHU3aLuu. VX cBS3b C
[IEPUOJNYECKON CUCTEMOMN JIEMEHTOB.
Cxema CHeKTpaJIbHOTO aHaJIu3a.
HcTounnku Bo30yXIeHHUS CIIEKTPOB B
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aTOMHO-3MHCCHOHHOM aHanu3e. THUIbI 1
0COOEHHOCTH Ta30BBIX Pa3psiiOB,
HNPUMEHSAEMBIX B aTOMHO-IMHICCHOHHOM
aHaJM3e B Ka4eCTBE MICTOUHHKOB
BO30Y)KIICHUS CIIEKTPOB.
[TpoGomoaroToBKa B aTOMHO-
HYMUCCHOHHOM CIIEKTPAJIbHOM aHAJN3E C
JTyTOBBIM BO30Y>KIE€HHEM CIIEKTPOB:
aHaJIM3 TBEPABIX BEIIECTB U PACTBOPOB.

Htoro 6

6 DIEKTPOXUMUYECKHUE METO/BI. [ToTeHIIMOMETPUYECKIE METO/IbI B 6 OIIK-2
aHanu3se BoA. [IpuHnun Merona.
Onpenenenue pH.

Konaykromerpuieckue METO/Ibl aHaIH3a.
[Ipunnun merona. Onpenenexnue
MUHEpalu3auuu. MeTtoauka onpenencHus
KapOOHaTHOM 11enouHocTy. [ [puHITUT
pa3zeneHusi CMeECH HOHOB Ha
MOHOOOMEHHOI cMoUTe.
OYHKIIMOHATIBHBIE TPYIITIHI
KaTHOHOOOMEHHBIX 1 aHHOHOOOMEHHBIX
cMmout. [lapameTpsl, BappupyeMble IIpU
ONTUMU3ALMH MPOLECCA KUIKOCTHOU
MOHHOI XpoMarorpaduu. biok-cxema
OJTHOKOJIOHOYHOT'O U JIBYXKOJIOHOYHOT'O
HOHHOTO XpoMarorpada. ®opma nuka B
KUAKOCTHOM MOHHON XpoMaTorpaduu.
Nnentuduxanus u KOTUIECTBEHHBII
AHAJIU3 B )KUJIKOCTHOW MOHHOU
xpomatorpaduu. Kanumisipasii
anekTpodopes. [IpuHuun meroza.
DIEeKTPOOCMOTHYECKUH TTOTOK U
AMEKTPOPOPETUYECKOE NTEPEMEIICHNE B
KBapleBoM Kanusuisgpe. Crocoosl
JneTekTupoBaHus. KoHIleHTpupoBaHue
(ctokuHr). OnpeneneHue aHUOHOB U
KaTHOHOB B Ip0oOax BOJBI.

Hroro
7 Xpomarorpadudeckue METOIbI ["a3oBas xpomaropradus. 4 OIlIK-2
aHanu3a 00bEKTOB OKpY Karolein Xpomarorpapuieckoe yaep>KuBaHue
CpEIbl. (aOcomoTHOE U MTPUBEIEHHOE BpeMeHa

yAEPKUBAHUS, MHCKCHI YIePKUBAHUS
Kogaua). D¢ dexTuBHOCTD pa3ieneHus.
CeneKTUBHOCTD pa3/ieIeHuUsI.
[IpuHnmnraneHas cxema razoBoro
xpomaroprada. YcTpoiicTBo /1 BBOJIA
ra30BbIX U KUAKHUX TP00. THITHI KOJIOHOK
B T'a30BOM XpoMarorpaduu, uX OCHOBHbBIE
XapakTepucTuku. [IpuHIMIT padoTHI,
XapaKTePUCTUKU U 00JacTh IPUMEHEHUS
JIETEKTOPOB (KaTapoMeTp, MIIaMEeHHO-
MOHW3ALMOHHBIN, 3JIEKTPOHHOTO 3aXBarTa,
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TEPMOWOHHBIN, MJIAMEHHO-
¢doTomeTpuyeckuii, Mmacc-
crnekrpomerpudeckui, UK-Oypobe-
criekTpockonuueckuit). XKuakoctHas
xpomarorpadus. PaznoBunnoctu
KUJKOCTHOM Xpomarorpaduu:
azcopOLOHHAsI, pacpeieTuTeNbHas,
MOHOOOMEHHAas1, MOH-TIapTas.
Henonswxnbie (a3wl 17151 KUAKOCTHON
xpomarorpaduu.BeicokorpdexruBnas
KuakocTHast Xxpomaropradus (BOXKX).
[MpunuunuansHas cxema BOXKX.
YcrporicTBa 0TOOpa MpoOBI, HACOCHI,
KOJIOHKH, IETEKTOPBI
(muddepenimanpHbIn pedpakTomMeTp,
Y®-nerexrop, cuekTpodoTomMeTp,
KOHJTYKTOMETD).

Hroro

8 X¥MHUYECKHE METO/IbI U CPEICTBA
UHCTPYMEHTAILHOTO KOHTPOJIS
IKOJIOTMYECKOTO COCTOSTHUS
arMocdepsl ¥ BpeTHBIX BEIOPOCOB B
armocdepy.

OO61mas xapakTepucTuKa aTMOC(ephl.
EcTtecTBeHHbBIC U aHTPOIIOTCHHBIE
MCTOYHMKH 3aTrPSA3HEHUS aTMOC]EpHI.
IToka3arenu, UCIIOIB3yEMBIE IS
CaHUTAPHO-TUTMEHUYECKOHN OLICHKU
Bo3aymHOM 30HbI (ITJJK xumuueckoro
BEIIECTBa B BO3yxe padboueii 30ub1, [TJIK
MAaKCUMAaJIbHO Pa3oBasi B BO3AYyXe
HaceneHHbIX MecT, [IJIK cpennecyrounas
B BO3JyX€ HACEJIICHHBIX MECT U
1p.).CylHOCTh OCHOBHBIX METOJIOB
aHaJIN3a 3arps3HCHUS
arMocdepbl:abcopOLIMOHHBIH,
CIIEKTPAJIbHBIN METO[,
ANEKTPOXUMHUYECKUNA METOI, TIIIaMEHHO-
MOHU3AIUOHHBIN

METOJI, TEPMOKOHAYKTOMETPUYECKUM
METOJI,MacC-CIEKTPOMETPUUECKUN METO],
SMHUCCHOHHBIN METOJI,
Xpomarorpaduueckuii MeTo.

HUroro

3

OIIK-2

9 XuMnueckrue METOAbI U CPEACTBA
3KOJIOTMYECKOTO KOHTPOJISI BOJHOM
CpEelbL.

Knaccugukarus Bosx o KOHIEHTpauu
PacTBOPEHHBIX BEILECTB, IO MPAKTHKE
BOJIOMCIIOJIb30BAHMUS, T10
KpuTepusMkadecTna. McTouHnKN
3arpsi3HeHus BoA.Ilokazarenu,
UCIIOJIb3YEMBIE JIJISl CAHUTApHO-
TUTHEHNYECKON OLIEHKH Bo.MeTonbl
IPOOOIIOArOTOBKH: BhITAPUBAHHE,
IIEPETOHKA C BOJSHBIM [1apOM
(KonMCTUIIALNS ), BBIMOpAXXUBaHHE,
coocaxieHue, MeMOpPaHHOE pa3/ieieHue,
AKCTpaKLUs (KHUIKOCTHAs, ra3oBas,
TBepaodazoBas). Turpomerpuueckue u

3

OIIK-2
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10 XuMuueckue METOIbI U CPEICTBA
9KOJIOTUYECKOTO KOHTPOJIS
MOYBEHHOTO MTOKPOBA.

WHCTPYMEHTAJIbHBIC METO/IbI
AHATMTUYECKOU XUMHUH TSI KOHTPOJIIS
COCTOsIHUSI BOJIHOM cpenbl. DoromeTrpus,
KOJIOPUMETPHSI,

MeKTPO(HOTOMETPHS, TOTCHITIOMETPHS,
xpomoTtorpadus. MeToas! U cpecTBa
omnpeeaeHus coneconepxanus u pH
CTOYHBIX BoA. Onpenenenne
KOHIICHTPAIIMK METAJJIOB B BOJIC
BOJIBTAMIIEPOMETPUUECKUMH METOAMH.
[Tonsiporpadudeckuii MeTo ¥ IPUOOPHI
JUTSL OTIPEJICJICHHS KOJIMYECTBa
PacTBOPEHHOTO KMCJIOPOa B BOJIE.
Orntuyeckue cpecTBa KOHTPOIISt
MyTHOCTH Boabl.IToro 34 Xumuueckue
METOJIbI M CPEICTBA

Hroro

[TouBEeHHBII TOKPOB KaK OOBEKT
HKOJIOTMYECKOT0 KOHTpouIs. McTouHuKN
3arpsi3HeHus nousskl. [Iokasarenn,
UCIIOJIb3YEMBIE JUUISl CAHUTAPHO-
TUTHEHUYECKON OIIEHKH ITOYBEI. MeTOIbI
IpoOOIOATrOTOBKU IIOYB: CyXasi U MOKpast
MUHEpalu3auus, u30uparenbHoe
pacTBOpeHHE, SKCTPaKIUs (KUIKOCTHas,
ra3oBas), CBepXKpUTHYECKast (IIIOUTHAS
AKCTPAKIMA. XUMUUYECKHE METOABI U
CpencTBa KOHTPOJIS 3arpsi3HEHMS TI0YB
HePTENPOAYKTAMH U TSKEIIBIMU
METaJUIaMH.

HUrtoro

2

2

OIIK-2

Hroro 3a cemecTp

36

5.3. Pa3nesibl AMCHMILUIMHBI U MEKIMCIUIITIMHAPHBIE CBA3H ¢ 00ecne4BalOIMMHM (Mpeab Iy IMMH)

oOecrieunBaeMbIMU (TIOCJIETYIONTUMU ) TUCITUTUIMHAMHE TPECTaB-JIeHbI B TabmuIe 5.3.

H o0ecneuynBaeMbIMHU (HOCJIeIlleIIII/lMI/l) AUCHHUIIVINHAMHA

Pazgensl AUCIUIIMHEL U MCKIAUCHUIUTIMHAPHBIC CBA3U C 066CHC‘-II/IBaIOH_[I/IMI/I (HpeI[LIIIYH_[I/IMI/I) n

Ta6J'II/II_Ia 53- Pazgenbl AMCUMIUIMHEL U MCKIUCHUIIIIMHAPHBIC CBA3U

Ne paznenoB qaHHOW MUCHIMIUIAHEL, 1711 KOTOPBIX HEOOXOIUMO U3YUCHHE

CornacoeaHa Ha noprane Ne 7948

No Hanmenosanue 00€ECIICUNBAIONINX U 00CCIICUNBAEMBIX IUCIUILIHH
JACTTUTUTAH
1 2 3 4 5 6 7 8 9 10
[IpenimecTByroUe TUCIUTUTMHBI

1 Oxpana okpyxatomieit + 4 4 + N N

CpeIIbI
2 TlpuOopsl U JATYUKH

prbopsI 1 1a + + + +

HKOJIOTUYECKOTO KOHTPOJIS

VYuenue 06 armocdepe +

XnuMus + + + + + + + + + +

[Tocnenyromme TMCUUTUINHBI
10



1 bBe3omacHOCTh
KU3HEAESITEIbHOCTHA

2 Teoxumus u reopusnka
OKPYKAKOLIEH Cpe/Ibl

3 T'maponorus u
KJIMMAaTOIOTUsI

4 | Ouenka BO3AeHCTBUA HA
OKPY)KAIOIIYIO CPEIY

ITouBoBenenue +

DKoJIorHYeCcKas
JKCIIepPTH3a

+ + +

5.4. CooTBeTCcTBHE KOMIIETeHIMH, (POPMHUPYEMBIX IPH U3YYECHUH AN CUMILJIMHBI, M BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPH HM3YYEHUH AUCHUILUIAHBI, ¥ BUIOB 3aHATHHA
IpeJCcTaBiIeHo B Tabnule 5.4

Tabmuua 5. 4 — CooTBeTcTBUE KOMIETEHLMM W BUJOB 3aHATHH, (OpMHUpYEeMBIX NIpU H3YYEHUU
JTUCIUILTAHBI
Bunnl zanstuit
Komnerennu ®
- [Ipaktuueckue CamocTosTelbHA OPMBI KOHTPOJIA
Jlexuu
3aHATUSA g pabota
OIIK-2 + + + KontponwHnas pabora, Jlomaminee
3aganue, OT4eT 1o
WHAUBUAYAILHOMY 33JJaHUIO,
Koncnekr caMonmoaroToBKH,
Ompoc Ha 3aHsTUsX, Pedepar
6. UnTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3AUM 00yYeHUS
He npenycmorpeno PYII
7. JlabopaTopHbIii NPAKTUKYM
He npenycmorpeno PYII

8. IlpakTHyeckue 3aHATHSA
CopeprkaHue MpakTUYECKUX padoT mpuBeAeHO B Tadmuie 8.1.
Ta6muna 8. 1 — CogeprkaHue NpakTUYECKUX padoT

dopmupye
Tpynoe MBIE
HasBanns pazaenos ConepkaHue NPakKTUUECKUX 3aHATUH | MKOCTb,
q KOMIIETEHII
17071
3 cemecTp
1 Xumuueckuit coctTaB 0ObEKTOB Bb100p COBpeMEHHBIX METOZI0B KOHTPOJIS 6
okpyxatomieit cpeast (OOC). 3arpsI3HAIOLIUX BEUIECTB B 00bEKTaX
[IpuopuTeTHBIE KOHTPOIUPYEMBIE okpyxaroieit cpene Onpenenenue
napamMeTpbl IPUPOTHON CPEIbl 1 YYBCTBUTEIHLHOCTH H MIPEJIEIIOB
PEKOMEHYyeMbI€ METO/IbI. OOHapyXEHHUs 3arpsA3HAIONINX BEIIECTB
COBPEMEHHBIMU METOJIAMH
Hroro 6
3 OOpaboTKa pe3yJbTaToB Pemenue 3anaq: HopmanbHOe 6 OIIK-2
u3MepeHuit. OOpa3ipl CpaBHEHHUSI U paclipeielieHUe Pe3ylbTaToB.
pUeMbl YHU(DUKALUN TPOLEAYPbI [TorpemHocTh aHanu3a. 3aBUCUMOCTh
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aHanusa. MHTepnperamus
MOJTYYCHHBIX NaHHBIX.

MOTPEIIHOCTH OT KOHIICHTPAI1H.
Crny4aifHas ¥ cuctremMaruyeckas
norpemHocTs. [loctpoenne
rpagyupoBOYHOrO rpaduka. OneHka
COJIepKaHUil ONpeensieMoro
koMIioHeHTa. Craructuueckas oopaboTka
pe3ynbTaToB aHAIM3a: OLIEHKA
BOCIIPOU3BOIUMOCTH, CXOJUMOCTH H
MPaBWJIBHOCTH aHanu3a. [IlpuMenenus
METO/1a TOCIIEI0BATEIbHBIX pa30aBIeHUN
u Metoza 1o6aBok. ComocraBieHue ¢
pe3yibTaTaMi HE3aBUCUMBIX METO/IOB
aHaIM3a.

Hroro

5 ATOMHO'CH@KTpaJ'IbeIe Hn MaccC-
CIICKTPAJIbHBIC METOABI.

Br160p onTUMaNbHBIX YCIIOBUH aHANN3a B
AIIEKTPOTEPMHUECKOM aTOMHO-
abcopOimonHoM aHanmze. CriocoObl
yCTpaHEeHUs BIUSHUN. DaKTOPBHI,
BJIMSIONINE HA TIPEENIbl OOHApYKEHUS B
TUTAMEHHOM H JJICKTPOTEPMHYECKOM
aTOMHO-a0COPOIIMOHHOM aHaIH3e.
Crioco0bI ydeTa HeCeJIeKTHBHOTO
noromeHust B AAC. Pacuer
KOHIICHTPAINH YJIEMEHTOB METOJIOM
OTPaHUYHUBAIOIINX PACTBOPOB, METOAOM
IpayupOBOYHOTO Ipaduka, METOOM
n00aBoK cTaHaapTa.PelieHne TUIIOBBIX
3a/1a4 110 ONTHYECKUM METOAaM aHaIn3a

HUrtoro

8

OIIK-2

6 DIIEKTPOXUMHUYECKUE METO/IBI.

[Tonspumerpus. Pacuer KoHIEHTpauuu
BEIIECTB METOAOM JIUHEHHON
MHTEPHOJISLNHN, PACYETHBIM CIIOCOOOM,
METOAOM IpalyipOBOYHOTO
rpaduka.Bonsramnepomerpus. Pacuer
KOHIIEHTPAIH JIEMEHTOB C
WCIIOJIb30BaHUEM I'PAyHPOBOYHOTO
rpaduka, MeToZa MOJIIPHOTO CBOMCTBA,
METOZA CTaHJAPTHBIX PACTBOPOB,
pacueTHoro cnoco6a. Konmgykromerpus.
OmnpeneneHne KOHIEHTPAMY KaTHOHOB U
AHUOHOB CJIA00TO JIEKTPOJINTA,
pacTBOPUMOCTH MaJOPACTBOPUMBIX
coJieil, KOHAYKTOMETPHUECKOe
tutpoBanue. [lorenimomerpust.
Omnpenenenre KOHLIEHTPAIK BEILECTB
METOJIOM I'PalyMpOBOYHOTO Tpaduka
(MOHOMETpHS ), METOJIOM
MOTEHLHOMETPUYECKOTO TUTPOBAHMSI C
WCITOJIb30BAaHUEM UHTETPAJIbHOM,

g depeHIr-aabHON KpUBOW WIIN
pacdeTHOro croco0a st ONnpeAeIeHUs
TOYKH YKBUBAJIEHTHOCTHU

8

OIIK-2
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Hroro

7 Xpomarorpapuaeckrue METO/IbI
aHaJn3a 00bEKTOB OKPYIKAOIICH
Cpenpl.

Knaccugukarus MeTonoB
XpoMatorpaguu Mo arperaTHoMy
COCTOSTHUIO (ha3 U IO METOIMKE
MIPOBEIICHHUSI

sKcriepuMeHTa. KayecTBeHHbIN aHaIu3
METOJIaMH OCaJIOUYHOU U
pacmpeaeTuTebHON OyMaKHOM
xpomarorpadun. BerxogHas kpuBas
copOmmu, ee rpaduIecKkoe n300pakeHue.
KonnuecTBeHHOE ONpeieieHrs EMKOCTH
nornomenus. Koadpunment paznenenus
1 K03 GUIIUCHT pacipeneIcHusl.
Pacmm¢poBka xpomarorpaduaeckux
nukoB. KomvecTBeHHOE orpe/iesieHus
KOMIIOHEHTOB ra30BOi cmecu. Metoz
BHYTpPEHHEH HOpMaim3anuu. Pacuer
CoZIep)KaHUs OMPEIEIIIEMOro BeIeCTBa
METOIOM a0COFOTHOM KaITMOPOBKH,
METOIOM BHYTPEHHEH HOpMaIH3aIuu,
METOJIOM BHYTPEHHETO CTaHIapTa.

Hrtoro

6

OIIK-2

8 XuMHu4eckrue MeToIbl M CpeCTBa
UHCTPYMEHTAILHOTO KOHTPOJIS
9KOJIOTMYECKOT0 COCTOSHUS
arMocdepsl U BpeIHBIX BEHIOPOCOB B
armocadepy.

9 Xumudeckue METOMIbI U CPEICTBA
SKOJIOTMYECKOTO KOHTPOJISI BOJHOM
Cpenbl.

KucnotHO-0CHOBHOE TUTPOBAHHUE.
Pacuer, nocTpoeHue U aHaIU3 KPUBBIX
MeToza HeUTpanu3zauuu. Beidop
MHAMKAaTOpa 10 3Ha4eHuIo pH B Touke
SKBHUBAJIEHTHOCTH U pacyeT
WHJUKAaTOPHBIX NOTPEIIHOCTEH.
dorometpus. PacueTsl KOHIEHTpanuu
ONTUYECKH aKTUBHBIX BELIECTB C
MCIIOJIb30BaHUEM MOJISIPHOTO U
yAETBHOT0 KO3((PUIIMEHTOB MOTalleHus,
MeTO/a rPaIyupOBOYHOIO Tpaduka,
METOZAa MOJIIPHOTO CBOMCTBA, METOAA
J00aBOK CTaHAapTa.

(o]

Hroro

Pacuer xoaM4ecTBEHHBIX TapaMETPOB
cocrasa BoA: pH, MuHepanusamnus, cyxou
OCTaToK, OKHCIIIEMOCTb, MyTHOCTb,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIN
MOTEHIIMaJ, MAaKpO- U MUKPO-
KOMIIOHEHTHI BOJI, O0IIME MTOKa3aTeln
COCTaBa, paCTBOPEHHbIE OPTaHUYECKUE U
HEOpPraHUYECKHE BELIECTBA,
pacTBOpEeHHbIE Ta3bl. Perienne THIMOBBIX
3ajad.

HUroro

(o]

OIIK-2

OIIK-2

10 XuMuueckue METObl U CPEACTBA
9KOJIOTHYECKOTO KOHTPOJISI
MOYBEHHOTO MTOKPOBA.

CocraBieHue CXeM aHAJTUTHYSCKOTO
HUKJIa OIIPEACIICHUA BaJIOBOI'O
COACPIKAHUS TAKCIIBIX MCTAJIJIOB B IIOYBC,
BKJItO4as CTaJuio KUCJIOTHOI'O

(o]

OIIK-2
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paznoxenust, KomnuectBeHHOE
OnpeJIeJICHUE ONPEICICHHE
OpraHNYeCKUX KOMIIOHEHTOB B MOYBE.
ONEMEHTHBIN aHAIU3: ONPEe/ICHUE
OpPraHUYECKOro yIiepoaa u
opraHuyeckoro azora. OnpeneneHue
TOKCUYHBIX BELIECTB: ECTULIU/IOB,
He(TENPOAYKTOB, MOJIUAPOMATUIECKUX
YIJIEBOJOPO/IOB, XJIOPOPIraHUYECKUX
coenuHeHn. Permenue THUIIOBEIX 3a/ad4.

Hroro 3a cemectp

HUroro

9. CamocrosiTesibHasA padora
Bunbl camocTosTenbHOI paboThI, TPYZOEMKOCTh U (hopMHUpyeMble KOMIIETEHIIMU MIPEACTaBICHbI B

52

tabnuue 9.1.
Tabnuua 9.1 - Bunbel camocrosTenbHOM paboThl, TPYIOEMKOCTh U (DOpMUPYEMbIe KOMIIETEHIIUU
Dopmupy
Tpyno
. eMbIe
Buapl caMoCcTOSTENBHOW ~ €MKOCT
HazBanus pa3znenos DopMbI KOHTPOJIS
paboThI b
q  KommereH
1007031
3 cemectp
1 XumMuyeckuii cocTaB IToaroroBka k 6 OIIK-2 Koncmekr
00BEKTOB OKPY)KAIOIICH  MPAKTHYSCKUM 3aHITHSIM, camoroarotoBku, Ompoc
cpenst (OOC). CeMUHapaM Ha 3aHATUAX, Pedepar
IIpuopuTeTHBI
PHOPHUTCTHBIC Hancanwue pedeparon 10
KOHTPOIUPYEMbIE
napamerpsl mpupoxHoii  11popaboTKa JIEKIHOHHOTO 6
cpeabl M pekoMeHayemble MaTe€pHhaia
METOABL. Htoro 22
2 Ot60p npob npuponnsix IIpopaboTka JEKIIMOHHOTO 6 OIIK-2 Koncnekr
00BEKTOB, Mmarepuasa camomnoarotroBku, Onpoc
npeaBapuTeIbHas Vitoro 6 Ha 3aHATHUAX
MOJITOTOBKA, KOHCEPBAIIHS
U XpaHEeHHE.
3 O6pabotka pesynpraroB  [IpopaboTka JEKITMOHHOTO 6 OIIK-2 Jomamnee 3aianue,
u3Mepenuit. O0pasibl Marepuasa Koncmekr
CPaBHECHHSI U TIPHUEMBI BHITIONHEHHeE TOMALITHIX 6 CaMOITO/ITOTOBKH,
YHU(PUKAITUT TPOIETYPHI sajaHuit KontponwsHas padora,
aHanm3a. HTeprperarus Omnpoc Ha 3aHATHIX
MOJIYYCHHBIX JaHHBIX. [loxroroexka k 2
KOHTPOJBHBIM paboTam
Uroro 14
4 OcobOeHHOCTH U [TpopaboTka JTEKITMOHHOTO 6 OIIK-2 Koncnekr
MPOOJIEMBI DIIEMEHTHOTO  MaTrepuana camomoArotoBku, Omnpoc
anamuza OOC. Wroro Ha 3aHATHAX
5 AtoMHO-cniekTpaibHble  [loaroroBka k OIIK-2 Koncnekr
U Macc-CIeKTpabHbIe MPAKTHYECKUM 3aHATHIM, camornoarotoBku, Onpoc
METOJIBI. ceMuHapaM Ha 3aHATUAX, OTYET 10
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Brimonnenue 8 WHIUBUAYAILHOMY
WHINBUIYAIbHBIX 3a/IaHUI 3aJJaHUIO0
Utoro 14
6 DIIEKTPOXUMHUYECKUE [TonroroBka k 6 OIIK-2 Koncnekr
METO/IBI. MPAKTHYECKUM 3aHATHIM, CaMOIIOITOTOBKH,
ceMuHapaMm KontposnpHas padora,
[TpopaboTka JIEKITMOHHOTO 6 Onpoc Ha sapATHIX
Marepualia
[TonroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 14
7 Xpomarorpadpuueckue  Ilomrororka k 6 OIIK-2 Koncnekr
METOJIbI aHAITN3a MPAKTHYECKUM 3aHATHIM, camomoarotoBku, Omnpoc
00BEKTOB OKpY)KAIOIIeH  ceMHHapam Ha 3aHATUAX, OTYET 1Mo
CpPEIIbL. BhIIONHEHIE 8 WHNBUIYAIEHOMY
WHIMBUAYAJIbHBIX 3aJIaHUN 34/IAHHIO
Uroro 14
8 Xumnueckue Metonsl 1 [logroroBka k 6 OIIK-2 Koncmekr
CpencTBa MPAKTHYCCKUM 3aHATHSM, CaMOIIOITOTOBKH,
UHCTPYMEHTAILHOTO ceMuHapam Kontponshas pabora,
KOHTPOJIA OKOIIOTHMECKOTO | [0 6y ves 11K IIMOHHOTO 6 Ompoc Ha 3aHATHUSIX
TOSIHHSI aTM bl U
coctTo armoctep Marepuasia
BPEIIHBIX BEIOPOCOB B
armocdepy. [TonroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 14
9 Xumunueckue Metonsl 1 Iloarotoska k 6 OIIK-2 Koncnekr
CPEICTBA SKOJIIOTUYECKOTO TPAKTUYECKUM 3aHSITUSIM, CaMOTIOATOTOBKH,
KOHTPOJISI BOJHOU CPEIbl. CEMHHApam KonTtponsHas pabora,
[TpopaboTKa JEeKIIMOHHOTO 4 Onpoc ha sandTHIX
Marepuaia
[TonroroBka k 2
KOHTPOJBHBIM paboTam
Uroro 12
10 Xumnueckue metoasl U Iloaroroka k 6 OIIK-2 Koncnekr
CPEICTBA SKOJIOTUYECKOTO TPAKTHYSCKUM 3aHITHSIM, CaMOIIO/ITOTOBKH,
KOHTPOJISl TOYBEHHOTO ceMUuHapaMm KontponwsHas padora,
MTOKPOBA. MPOC Ha 3aHATHUAX
OkpoBa [TpopaboTka JTEKITMOHHOTO 4 Onpoc Ha 3a
Marepuasa
IToaroroBka k 2
KOHTPOJBHBIM paboTam
Uroro 12
HUroro 3a cemectp 128
Uroro 128
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10. KypcoBasi padora

He npenycmorpeno PYII

11. PeiliTuHrOBasi cucTemMa JJisl OEHKH YCIIeBAEMOCTH CTYICHTOB

11.1. BanjbHble OLEHKH AJIS1 3J1eMEeHTOB KOHTPOJIsI
Tabnuna 11.1 — baabHbIC OIEHKH IJIs1 JIEMEHTOB KOHTPOJIS

. N MaxkcuMasibHbII
. MakcumanbHbIN MakcumanbHbIN
OneMeHTbl yueOHOU 0asu1 3a nepuoa Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
eI TETbHOCTH mexnay 2KT u na cemMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemecTtp
BeoicTymenue (nokinazn) Ha ) S) ) 15
3aHATHU
JomamniHee 3a1aHue 15
Koncnext 12
CaMOMNOATOTOBKH
KonTponbsHas pabora 15
Ormpoc Ha 3aHATUAX 15
Oruer 1o 15
UH/IUBUYAIEHOMY
3a/1aHuUIO
Pedepar 5 5 3 13
Hroro makcumym 3a 35 35 30 100
nepuoa
Hapacraromum urorom 35 70 100 100
11.2. Ilepecyer 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnuue 11.2.
Tabnuua 11. 2 — [IepecueT 0auIoB B OLIEHKH 33 KOHTPOJIbHbBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOM TOUKH Onenka
> 90% ot MakcuManbHON cyMMBI OaitoB Ha aaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMMbl OaisioB Ha gaty KT 4
Ot 60% 10 69% OoT MakcuMaIbHON cyMMbI OaniioB Ha nary KT 3
< 60% oT MakcuMaIbHOU CyMMbI OasuioB Ha naty KT 2

11.3. [lepecueT cyMMbI 6AJ/JIOB B TPAAMIMOHHYIO M MEKTYHAPOIHYIO OLIEHKY

[TepecueT cymmbl 6alIJI0B B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBIeH B Talnuile

11.3.

Tabmuua 11. 3 — [lepecueT cymmbl 6aJIJI0B B TPAAUIIMOHHYIO U MEXTYHAPOJIHYIO OLIEHKY

HtoroBast cymma 0anos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
9K3aMEH
5 (omM4HO) (3a4TEHO) 90 - 100 A (oTH4HO)
85 -89 B (ouens xoporiio)
4 (xopo1o) (3a4TeHO) 75-84 C (xopor0)
70-74
D (ynoBieTBOpUTENHHO)
3 (YIOBJIETBOPUTEIILHO) (3a4TEHO) 65 - 69
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60 - 64 E (mocpencTBenHo)

2 (HeyOBJIETBOPUTEIBHO) (HE

Hwuxe 60 6aiuios F (geymoBieTBOpUTENLHO
3a4TEHO) (neyn p )

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O00ecTieyeHue TUCIUIINHBI

12.1. OcHoBHas 1uTEpaTypa

1. Koposun H.B. O6mast xumus : YueOHUK ISl TEXHUUECKUX HANpaBJICHUH U CIIEHUATbHOCTEN
BY30B - 7-¢ U3., uctp. - M. : Beicias mkomna, 2006. - 556[4] c. (nanuuue B oubimorexke TYCYP - 220
9K3.)

2. OcHoOBBI 00mIeH U (U3HUECKOW XUMHUHU [DIeKTpoHHBIH pecypc]: YueOHoe mocodbue / M.B.
TuxonoBa, W.A. Exumoa; ToMCKHIl TroCygapCTBEHHBII YHUBEPCUTET CHCTEM YIPABICHUS U
paauosnexktponuku (Tomck), Kadenpa snekTpoHHBIX TEXHOIOTUH U SKOJOTHYECKOTO MOHUTOPHUHIA. —
OnexkTpoH. TekcroBbie gaH. — Tomck: 2015, 200 c. [DnekrponHbli pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, cBoOOIHBIN.

3. CanoBuukoBa, Jlrommuna KoHCTaHTHHOBHA. DKOJIOTHS M OXpaHa OKPYKAIOLIEH Cpenbl MpH
XUMHUYECKOM 3arpsizHeHuu : YuebHoe mocobue s By3oB / JI. K. CanoBuukona, JI. C. Opnos, 1. H.
JlozanoBckas. - 3-e u3a., nepepad. - M. : Breicmras mkoma, 2006. - 333[3] c. (Hanmuuue B OMOIMOTEKE
TYCVYP - 50 3x3.)

12.2. lonoiauTeIbHAS JIUTEpPaTypa

1. Tmuaka H.JI. O6mas xumus: YaeoHoe mocobue mist By3oB / H.JI. Imuaka. — 11-e uzn.—M-JL.:
Xumus, 1964. — 688c. (nanuuue B 6ubnuoreke TYCVYP - 37 5k3.)

2. AxwmeroB H.C. Heopranmueckas xumus : Yue6Hoe mocodue uist By3oB / H. C. Axmeros. - M.
: Boiciast mikona, 1969. - 638[2] c. (nanuuue B 6ubmuotexke TYCVYP - 15 2k3.)

3. Xumus: Yuebnoe nocodue / I. B. Cmupnos, I. M. Slkyanna; MuHHCTEPCTBO 00pa3oBaHUs
Poccuiickont  ®enepaunu, TOMCKMM TOCYIapCTBEHHBIM YHHUBEPCUTET CHCTEM  YIPABICHUA U
panuosnexkTpoHuku, Kadenpa texnonorun paanodneKTpoHHon annaparypsl. - Tomck : TMIIJO, 2000. -
157 c. (manuune B 6ubnuoreke TYCVYP - 31 ak3.)

4. T'munaka H.JL. 3agaum u ynpaxsHeHus 1o oOuieit xumun : YuebHoe nocodue ans By3oB / H.JL.
I'munka. - 20-e uzn., crepeotun. — M.: Xumus, 1973. — 263[1] c. (Hanuuue B 6ubnuoreke TYCVYP - 38
9K3.)

5. Yukun E.B. Xumus [Tekct]: yue6Hoe nocobue / E. B. Ynkun; MunucrepcTBo 00pa3oBaHus U
Hayku Poccuiickoir ®enepanuu, TOMCKMI TOCYIapCTBEHHBI YHMBEPCUTET CHUCTEM YIPABICHUSA U
panuoanexkrponuku (Tomck), PakynpreT qucTaHMOHHOrO 00ydeHus. - Tomck: Db Konrent, 2012. - 170
c. (Hamnuue B 6ubmuoreke TYCVYP - 62 3k3.)

6. Hpyros, Opuii CrenanoBuu. ['azoxpomarorpaduyeckuii aHaau3 3arps3HEHHOIO BO3AyXa :
[Tpaktuueckoe pykosoactro / FO. C. [Ipyros, A. A. Ponun. - 4-e u3a., nepepad. u gom. - M. : BUHOM.
JlaGoparopus 3Hanui, 2006. - 528 c. (Hanuuue B 6ndmmoreke TYCVYP - 5 5k3.)

7. Hpyros, IOpuit CrenanoBuu. I['azoxpomarorpaduueckas HAEHTU(DUKALNSA 3arpsA3HEHUN
BO3/1yXa, BOJbI, MOUBBI 1 6uocpen : [Ipaktuueckoe pykosonctso / FO. C. lpyros, U. I 3enkesuu, A. A.
Pomun. - 2-e u3z., mepepad. u gom. - M. : BUHOM. Jlaboparopus 3uanuii, 2005 ; M. : ®usmariur, 2005. -
752 c. (manuune B 6ubmuorexke TYCVYP - 10 3k3.)

8. AcradpbeBa, Jlrogmmia CepreeBHa. DKojJorMYeckas XUMHUS : YUYeOHHK IS CPEIHETO
npodeccuonanpaoro odpazosanus / JI. C. AcradpreBa. - M. : Academia, 2006. - 222[2] c. (Hamu4ue B
oubmmnorexke TYCVYP - 30 7k3.)

9. CanoxuuxoB, Opuii AnexkcanapoBuy. PaanoakTMBHOCTh OKpykaromiel cpeabl. Teopus u
MpaKkTHKa : yueOHoe U yueOHo-MeToanueckoe nocodue st By3oB / FO. A. Canoxnukos, P. A. Anues, C.
H. Kanwmbikos. - M. : BUHOM. Jla6oparopust 3nanuii, 2006. - 286 c. (Hanuuue B 6ubnuoreke TYCYP -
20 9K3.)

10. Opmnos, Omutpuii CepreeBud. Xumus mnouB : YueOnuk st By3oB / JI. C. Opnos, JI. K.
CanosuuxoBa, H. 1. Cyxanoga. - M. : Beicmrast mkona, 2005. - 557[3] c. (Hanuuue B 6ubmuorexe TYCYP
- 10 7k3.)

11. Tleperyn, E. BeicTpbie MeTombl ompeeneHus BpPeAHBIX BemiecTB B Bosayxe [Tekcr] / E.
[eperyn. - [b. m. : 6. u.], 1970. - 358 c. - (Hanuuue B Oubmnorexke TYCVYP - 1 3k3.)

CornacoBaHa Ha noprane Ne 7948 17



12. CmupuoB, Iennamuii BacunbeBuu. ®Puszndyeckue METOAbI HCCIEJOBAHUS  OOBEKTOB
OKpyXkaromiei cpensl : yueoHoe nmocoowue / I. B. Cmupnos, [1. I. CmupHOB ; denepaibHOE areHTCTBO 1O
oOpa3zoBaHMi0, TOMCKHMII TOCyIapCTBEHHBIH YHHBEPCUTET CHCTEM YIPABIECHUS U PaTUOICKTPOHHUKH,
Kadenpa paamosnekTpoHHBIX TEXHOJIOTUM M IKOJIOTHYecKoro MoHutopuHra. - Tomck : TYCYP, 2007. -
167 c. (manmune B 6ubmuorexke TYCVYP - 50 3k3.)

13. Maiictpenko, Banepuit HwuxomaeBud. DKOJIOro-aHaJIUTHYECKHH MOHUTOPUHT CTOMKHX
OpraHUYeCKUX 3arps3HuTeneii : YuebHoe nmocobue aus By3oB / B. H. Maiictpenko, H. A. Kiroes. - M. :
BUHOM. JIa6oparopus 3uanuii, 2004. - 322[6] c. (Hanuuue B 6ubauoreke TYCVYP - 50 3k3.)

12.3. Y4eOHO-MeTOAMYECKOE TOCOOHE H TPOrPaMMHoOe o0ecrieyeHne

1. Xumunyeckue MeTONbl KOHTPOJISI OKpYXKawlled cpeabl: Meronuueckue ykasaHus 110
MPAKTUYECKUM M CEMUHAPCKUM 3aHSTHUSIM JJIsl CTYICHTOB HANpaBleHUS MOAroToBKH: «TexHocdepHas
0€30IMacHOCThY, «DKOJOTUSI U MpHUpononoibp3oBanue» / Mununa M. B. - 2014. 24 c. [DneKTpOHHBIH
pecypce] - Pexxum nocryna: http://edu.tusur.ru/publications/4071, cBOGOIHBIIA.

2. XUMHUYECKUE METOJIbl IKOJIOTUYECKOTO KOHTpOIIsL: MeToauueckne yKa3anus K 1a0oparopHOMY
npaktukymy / MwumamHa M. B. - 2012. 48 c. [OnekrponHbli pecypc] - Pexum gocryna:
http://edu.tusur.ru/publications/1932, cBOGOIHBI.

3. XuMHuYecKHe METOJbl SKOJOTUYECKOTO KOHTPOJs: YueOHO-METOAMYecKoe IMocobue Mo
OpraHH3aIlK CaMOCTOSTENbHON padoTel / Muamaa M. B. - 2012. 20 ¢. [DnekTpoHHEIH pecype]| - Pexum
nocrtymna: http://edu.tusur.ru/publications/1934, cBOOOHBIIA.

4. Xumuueckue MeETOAbl KOHTPOJIS OKpyXarolied cpenpl: Meronnyeckue yka3aHus K
naboparopHomy npaktukymy / Mununa M. B. - 2012. 55 c. [DnexTponHbiii pecypc] - Pexum nocryna:
http://edu.tusur.ru/publications/1922, cBOGOIHBI.

5. XuMHUYecKHe METOIbl KOHTPOJSI OKpYXarolled cpeapl: YdyeOHO-MEeTonu4YecKoe Mmocodue Mo
OpTaHU3aIlK CaMOCTOATeNbHON paboTel / Mununa M. B. - 2012. 14 c. [DnexTponHsIii pecypc] - Pexxum
nocrtymna: http://edu.tusur.ru/publications/1923, cBOOOHBIIA.

12.4. Ba3bl JaHHBIX, HHPOPMAIMOHHO CIIPABOYHbBIE U MOUCKOBbIE CHCTEMbI
1. http://edu.tusur.ru — HayaHO-00pa30BaTEILHBIN MOPTAIT
2. http://lwww.chemistry.narod.ru,  http://www.xumuk.ru —  uHOpPMAIIMOHHO-CIIPABOYHBIC
pecypcsl
3. http://elibrary.ru — nayunas snexTpoHHas OUOIHOTEKA
4. http://www.twirpx.com — 3JIeKTpOHHbIC KHUTH [0 XUMHH

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHUIINHBI
XUMHYECKasi IOCyJa, XMMUUYECKHE PEaKTUBbI, KaJOPUMETPbI, HAOOp apeoMeTpoB, BojsgHAs OaHs,
TEPMOMETPHI, INEKTPUYECKas TUINTKA, METAITTNYECKUE U TPA(QUTOBBIEC AIEKTPOJIbI, IIITATHUBEL.

14. ®oH/1 OLIEHOYHBIX CPEACTB
@DOH/I OLIEHOYHBIX CPEACTB IPUBEACH B IPUIIOKEHNN 1.

15. MeTonn4yeckue peKOMEHIAIUM M0 OPTraHU3ANUU U3YyYeHHU S U CHUTLTHHBI
be3 pekomeH nanuii.
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1. BBenenue

®onp oneHouHbIX cpeAcTB (POC) sBisieTcs TPUIOKEHHEM K pabodeil mporpaMme TUCIUILUTHHBI
(IpakTUKH) U TIPENCTABISIET COOOM COBOKYITHOCTH KOHTPOJIBHO-H3MEPUTENBHBIX MATepHaIOB (THUIIOBBIC
3a/auu (3aJaHusl), KOHTPOJIbHBIE Pa0OThI, TECTHI U AP.) U METOIOB WX UCIOJIb30BAHMUS, IPEIHA3HAYCHHBIX
JUTSL U3MEPEHUS YPOBHSI TOCTHXKEHUS CTYJICHTOM YCTAaHOBIICHHBIX PE3YJILTATOB OOYUCHHSI.

®OC mno pucuuIUIiMHE (MPaKTUKE) UCIHOIB3YyeTCS MpU TPOBEIECHUU TEKYILIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTALUU CTYECHTOB.

[TepedeHb 3aKperICHHBIX 32 TUCIUTIINHOMN (MPAKTUKON) KOMITETEHIIUHA MTPUBECH B Tadmuie 1.
Tabnuna 1 — IlepeueHp 3aKperuIeHHBIX 32 JUCIHUTUTMHON KOMIETEHIIUH

Kon

DopMyIUPOBKA KOMIIETEHIUN

Oransl GOpMUPOBAHHS KOMIIETEHIIUI

OIIK-2

BJIaJICHHUEM 0a30BbIMU 3HAHUSMU
(byHIaMeHTaNbHBIX pa3ienoB GU3NKU, XUMHH U
OHOJIOrUH B 00beME, HEOOXOIUMOM IS
OCBOCHHS (PU3HUECKUX, XUMUYECKHUX U
OMOJIOTNYECKUX OCHOB 3KOJIOTMU U
IIPUPOJIOTIONIB30BAHNS; METOAAMH XUMHUYECKOTO
aHaJIu3a, 3HAaHUSAMHU O COBPEMEHHBIX
JUHAMHYECKHUX IIpoLeccax B PUPOAE U
TexHoc]epe, 0 COCTOSIHUU reocdep 3eMiH,
HKOJIOTHH U 3BOJIIOLIMK OHOC]epsl, IMoOaIbHbIX
9KOJIOIMYECKUX IpolieMax, MeTogamMu oToopa
U aHaJln3a reoJ0rMuecKuX U OMOJIOTUYECKUX
po0, a Tak)Ke HaBbIKAMU UIEHTU(PUKALUU U
ONKCaHMs OMOJIOTHYECKOTO Pa3HOOOpasusi, ero
OLIEHKH COBPEMEHHBIMU METOJJAMU
KOJIMYECTBEHHOI 00paboTKu nH(popMauu

JlomKeH 3HaTh COBPEMEHHBIE
TEOPETUYECKUE NPEACTABICHUS XUMHUU U
CHOCOOBI X MPUMEHEHUS K OIIMCAHUIO U
aHaJIN3y XUMUYECKUX MPOLIECCOB B
pa3IMYHBIX IPUPOJHBIX CPENAX; CYLIHOCTh
(PUBUKO-XUMUYECKHX MTPOIIECCOB,
MIPOMCXOAAIIMX B Onoocdepe, ruapochepe
u arMocdepe; OCHOBHBIC HCTOYHUKHU
aHTPOIIOTEHHOI'0 XUMUYECKOTO
3arpsA3HEHUST OKPYKAKOLIEH CPEbl, BUIBI U
3aKOHOMEPHOCTU MUTPALH U
TpaHcpopMaliK 3arps3HAIOLINX BELECTB
B IIPUPOJIHBIX cpeniax; cuenupuIHOCTh
aHAJIMTUYECKOTIO CUTHAaJa U OCOOEHHOCTHU
€r0 U3MEPEHUS B PA3IIUYHBIX IPUPOAHBIX
Cpeaax; OCHOBBI (PH3UKO-XUMHUIECKUX
METOJIOB aHAJIM3a: a) ONTHYECKUX
(3MHUCCUOHHBIN CHEKTPAJIBHBIA aHAIN3,
METO/IbI aTOMHOU U MOJIEKYIISIPHOU
abCcopOIMOHHOM CIEKTPOCKOIINH U JIp.); 0)
XpomMarorpaduueckux (MeToabl
MOHOOOMEHHOM Xpomarorpaduuu,
ra30kKUJIKOCTHOM Xpomarorpaduu U ap.);
B) 2JIEKTPOXMMHUUYECKHUX METO/IOB aHaJIN3a
(BOJIBTAMITEPOMETPHUECKHUX,
MOTEHIUOMETPUYECKUX,
AIIEKTPOrPaBUMETPUUYECKUX U IP.)
OCHOBHBIE MOJIOKEHHUS, JIeXKAIllle B OCHOBE
BbIOOpA METO/Ia aHAJIN3a U CXEMBbI aHAJIN3A.
;

JlomkeH yMeTb IPOIEMOHCTPUPOBAThH
CBSI3b MEXKIY PA3IMYHBIMU (PU3UKO-
XMMHUYECKMMH METOJaMH HCCIIEI0BaHuS,
CTPYKTYpPOU M CBOMCTBAMU BEILIECTB,
3arpsI3HAIOLUMEI OKPYXAIOUIYIO CPENY;
YMETb MPENTIOKUTH ONTUMAIIbHbBIE CXEMBbI
XMMUYECKOT0 aHaJIn3a 00bEKTOB
OKpYXKAaIOIIEN CpPesbl C y4ETOM
BO3MOYKHOCTEW U OCHAILEHUSI XUMHUYECKOU
1abopaTopuu; yMeTh TPaMOTHO
IIPOKOMMEHTHPOBATH MOTy4aeMble
PE3yNBTaThl C Y4ETOM IMOIPEIIHOCTH
HCIIOJIb3YEMbIX METOJUK aHAJIN3a,
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3HAuYEHUH MpeeIbHO-I0MyCTUMBIX
KOHLIEHTPALUI COEAUHEHUN B KOHKPETHOM
00BeKTe; 0hOPMIIATH Pe3yJbTaThl
XMMHUYECKOTO aHaJIN3a C yUETOM
METPOJIOTHUECKUX XapaKTEPUCTHK ;
JlomkeH Bi1aseTh OCHOBaMHU TEOPUU
(byHIaMEeHTalbHBIX pa3eioB XUMUU
(mpexae aHAIMTHYECKON U (PU3HUECKO
XMMHUH) HaBbIKAMU IIPOBEJICHHS] HEKOTOPBIX
AHAJINTUYECKUX ONEPALUN U CBSI3aHHBIX C
HUMHM pacyeToB, paboThl Ha
aHATTUTHYECKUX MPUOOpax, paciinppoBKU
AHAJIMTUYECKUX CUTHAJIOB, I1OJyYEHHbIX
pu 00paboTKe MOTYICHHON UHPOPMAITHH

pE3yNbTaToB;

METOJIaMU PETHCTPALIMK U 00pabOTKH
pe3ynbTaToB (PU3UKO-XUMHUYECKUX
IKCIIEPUMEHTOB METOJIaMH 0TOOpa mpod
JUTSI TIPOBEJICHUST XMMHYECKOTO aHATH3a
00BEKTOB OKPYKAIOIICH CPE/Ibl; METOAAMU
MMOCTAHOBKH 33134 MPUKJIATHBIX
UCCIICIOBAaHU B 00JIACTH MOHUTOPHHTA
OKpYKarOILEW Cpe/ibl, TPOBEACHUS
UCCIICIOBAHUN Y MHTEPIIPETAIH

OO01mure XapakTepUCTUKU TOKa3areiae U KpUTEepUeB

IIpUBENIEHBI B TabmuIe 2.

OLICHHUBAaHUA KOMHeTeHI_II/Iﬁ Ha BCCX OTallax

Ta@mua 2— O6H_II/Ie XapaKTCPUCTUKHU ToKazareyiei u KpUTCPUCB OLICHHBAHUA KOMHeTeHI_II/II‘/'I I10 STarlaM

Iloka3arenu u
KpUTEPUU

3Hartb

YMmeTn

Bnaners

Ob6nanaer (hakTHUECKUMHU
¥ TEOPETHYECKUMHU
3HAaHUSMU B IIpeenax
n3ydaeMoi 06JacTu ¢
NOHUMaHHEM TPaHMIL
NPUMEHUMOCTH

OTnn4HO (BBICOKHIA
YPOBEHD)

Ob6nanaer quamna3zoHoOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUS
TBOPYECKUX PEIICHUN,
abcTparupoBaHus
npoOiemM

Kontponupyer paborty,
MIPOBOJIUT OIICHKY,
COBEpPIIICHCTBYET JCHCTBUS
paboThI

Xoporuo (6a30Bblii | 3HaeT (HaKThl, HPUHIHIIGI,

YPOBEHb) MPOIIeCChI, 00IITHe
MOHSTHS B TIpe/ieTax
u3ydaeMoi obaactu

VnosnerBopurenbH O06namaer 6a30BBIMU

0 (MMOPOTrOBBIN O0ITMMU 3HAHUSIMH

YPOBEHD)

Ob6nanaer quanazoHoOM
MIPaKTUYECKUX YMEHUH,
TpeOyeMbIX ISl peLIeHUs
OTIpe/IeIICHHBIX TTPOOJIEM B
00JIaCTH HUCCIIeOBAHMS

O0namaeT OCHOBHBIMH
YMEHUSIMH, TpeOyeMbIMH
JJIs1 BBIITOJIHCHU ST HpOCTBIX
3a1a4

beper oTBETCTBEHHOCTSH 32
3aBepIICHHE 33]1a4 B
UCCIIEIOBaHNH,
MPHUCIIOCa0INBAET CBOE
MOBEJICHUE K
00CTOATEIHCTBAM B
peleHny npodieM

PaGoraet npu npsimom
HaOIIOEHUN

2 Peaim3zanus KoMIeTeHIINI

2.1 Komnerenuusa OIIK-2

OIIK-2: BnageHueM 0a30BBIMH 3HAaHUAMH (DyHIAMEHTATBHBIX pa3AeiioB (U3UKH, XUMUU H
ouonornu B 00beMe, HEOOXOAMMOM JUISI OCBOCHUS (PU3NYECCKUX, XUMUYECKUX U OMOJOTUYECKUX OCHOB
9KOJIOTHM W TPHUPOAOINOIL30BAaHMSA; METOJAaMHU XHUMHYECKOTO aHajgu3a, 3HAaHWUAMH O COBPEMCHHBIX
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JMHAMUYECKHX TIpolieccax B MPUPOAE M TeXHOcdepe, O COCTOSHUM reochep 3eMiH, SKOJIOTUU H

IBONIIOIIUU  OMOChEpHI,
TCOJIOTHYECKNX U OWONOTHYECKUX TPOO,

00abHBIX  JKOJIOTHUECKUX TMpodiieMax,

MeToaMu OTOOpa | aHalm3a
a TakKxXE HaBBbBIKAMU I/IILCHTI/I(l)I/IKaL[I/II/I n OIIMCAaHUsA

OMOJIOTUYECKOTO pa3zHOoOOpasusi, €ro OICHKA COBPEMEHHBIMH METOIaMH KOJWYECTBEHHOH 00pabOTKH

uHpOpMaLIUH.

Jns popmupoBaHus KOMIETEHIIMA HEOOXOJUMO OCYLIECTBUTH PSIJI ATANOB. DTarbl OPMUPOBAHUS
KOMIETCHIIMU, TPUMEHSEMbIC I 3TOr0 BHJBI 3aHSATUH W HCIOJIb3yEeMbIE CPEICTBA OLICHUBAHUS
MpeJICTaBIeHbI B Tabnuiie 3.
Tabnuna 3 — Dtansl GOpMUPOBaHUS KOMIIETESHIIMH U UCIIOJIB3yEeMbIE CPEICTBA OIICHUBAHUS

Cocrasn

Conepxanue
JTAIoB

3HaTb

OCHOBHBIE TTOHSTHS
AHAIUTUYECKOW XUMHUH U
TEOPETUYECKHE OCHOBBI
BCEX PaclpOCTPaHEHHBIX
AQHAJTUTHYECKUX METOJIOB;
O0COOCHHOCTHU U
BO3MO)XHOCTH
MPAKTHYECKOTO
IPUMCHCHUS
AQHAIMTUYECKUX METOJIOB B
IKOJIOTUIECKHUX
UCCJICZIOBAHUSAX;
OCHOBHBIE HCTOYHHUKH
AHTPOIOTEHHOTO
XUMHYECKOTO 3arps3HEHUS
OKPY’KaloIlel Cpesbl,
BUIBI 1 3aKOHOMEPHOCTH
MUTpAIUU U
Tpanchopmaruu
3arpsA3HSIONIMX BEIIECTB B
NIPUPOIHBIX Cpe/iax;
cnenupuIHOCTh
AHAJTUTHYECKOTO CUTHAJIA
U 0COOEHHOCTH €ro
U3MEPEHUS B Pa3IMIHbBIX
NIPUPOIHBIX Cpeiax;
OCHOBBI (PU3UKO-
XUMHYECKUX METOJIOB
aHasm3a: a) ONTUYECKUX
(AMHCCHOHHBIT
CIEKTPaJIbHBIN aHau3,
METOAbI ATOMHOM U
MOJIEKYJISIPHOU
a0bCcopOITMOHHOM
CHEKTPOCKOIHH U JIp.); 0)
XpoMaTtorpapudecKux
(MeToIBI HOHOOOMEHHOM
Xpomarorpaguum,
ra30KUIKOCTHON
Xpomarorpaguu u ap.); B)
AIEKTPOXUMHUYECKUX
METO/IOB aHaJIM3a
(BOJIBTaMIIEPOMETPUUECKH
X, TIOTEHIIUOMETPUYECKUX,

YMeThb

IPOJIEMOHCTPUPOBATH
CBSI3b MEX/Y Pa3JIU4YHBIMU
(U3UKO-XUMUIECKUMU
METOJIaMH HUCCIIEAOBaHMS,
CTPYKTYpPOU U CBOMCTBAMU
BEILIECTB, 3arpsI3HAIOIINMU
OKpYXKaIoILYIO Cpeny;
HPEIOKUTD
ONITUMAJILHBIE CXEMBI
XMMUYECKOro aHaIu3a
00BEKTOB OKpYKaroIen
Cpeabl C yUeTOM
BO3MOXKHOCTEW U
OCHAIIECHUS XUMUYECKOM
nabopaTtopuu;
IUTAHUPOBATh U
BBINOJTHSTH XUMHKO-
aHAJTUTHYECKUE
UCCJIEZIOBAHUS C
IPUPOAHBIMU 00bEKTAMU;
IPOBOANTH
METPOJIOTHUECKYIO U
CTaTUCTUYECKYIO
00paboTKy pe3yJbTaToB
XUMHYECKOTO aHAIIN3a;
TpaMOTHO
IPOKOMMEHTUPOBATh
MIOJTy9aeMbIe PE3YJBTaTHI C
Y4ETOM IOTPELTHOCTH
HCTIOJIB3YEMBIX METOTUK
aHanu3a, 3Ha4YeHUu
NpeAeTbHO-T0TYCTHMBIX
KOHLICHTPALIUI
COEIMHEHUN B
KOHKPETHOM O0BEKTE;
0(QOPMIIATH PE3YNIbTAThI
XMMUYECKOTO aHalln3a C
YYETOM METPOJIOTHIECKIX
XapaKTEePUCTHUK.;

Bnanets

OCHOBaMU TEOPUU
byHIaMeHTaIbHBIX
pazaenoB XUMUHU (TIPEXIE
AHAJIUTUYECKON U
(U3HYECKON XM )
HABbIKAMH MPOBEICHUS
HEKOTOPBIX
AHATUTUYECKUX ONepanui
Y CBSI3aHHBIX C HUMH
pacueToB, paboThI Ha
AHAUTUTUICCKUX
npudopax, paciuppoBKU
AHAUTUTUICCKUX CUTHAJIOB,
MOJTyYEHHBIX TPU
00paboTKe MOoITy4eHHON
uH(pOpMaAIIUU METOIaMU
peructpamnuu u 00paboTKu
pe3ynbpTaToB (PU3UKO-
XUMHUYECKUX
HKCIEPUMEHTOB,
MeToAaMH 0TOopa mpod
JUTSI IPOBEICHUS
XUMHUYECKOTO aHaIn3a
00BEKTOB OKpYy’KaroIien
CpeIIbl; METOJaMHU
MTOCTAHOBKH 33,139
MIPUKIIATHBIX
HUCCIIENOBAaHUI B 00J1aCTH
MOHHTOpPHUHTA
OKpYKaroIlen Cpeibl,
MIPOBEICHHUSI
HCCIeqOBaHu U
HWHTEPIIPETAINH
pe3yIIbTaToB;
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U JIp.) OCHOBHBIE
IIOJIOXKCHU A, JICKAIIIUC B
OCHOBE BbIOOpa MeTO/Ia
aHaJIN3a U CXEMbI aHaJIu3a.

Bune! zaggatuil

e [IpakTuueckue
3aHSTHS,

o Jlekumu;

e CamocrosiTenbHas
pabora;

e [IpakTuueckue
3aHSTHS,

o Jlekuuu;

e CamocrosiTenbHas
pabora;

e CamocrosiTeNbHAs
pabora;

Ucnonb3yemblie
CpeacTBa
OLICHUBAHUS

e KouTposbHas paboTa;
¢ JlomaiHee 3a7aHue;
e Ortyer 1o
WHIBUIYATEHOMY
3aJlaHuIo;

e Ormpoc Ha 3aHATHUSIX;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e Pedepar;

e JlubdepeHnpoBaHHBI
M 3a4erT;

¢ KouTposbHas paboTa;
¢ JlomarHee 3a7aHue;
e Ortyer 1o
WHIUBUIYATEHOMY
3a/1aHuIo;

e Ormpoc Ha 3aHATHSIX;
e KoHcnekr
CaMOIIO/ITOTOBKH;

e Pedepar;

e JlubdepeHnpoBaHHBI
H 3a4erT;

¢ JlomamiHee 3aaHue;
e Ortyer no
HH/IUBUyaIbHOMY
3aJJaHHIO;

e Pedepar;

o JludbdepeHpoBaHHBI
1 3a4eT;

q)OpMy.]II/IpOBKa IoKa3arejie u KPUTCPUCB OLICHUBAHUA I[aHHOﬁ KOMIICTCHIIMU IIPUBCACHA B

Tabimue 4.

Tabnuna 4 — [lokazarenu U KpUTEPUU OIICHUBAHUS KOMIIETEHIIMU Ha dTarax

Cocrasn

OtnnyHO
(BBICOKHI YPOBEHB)

3Hartb

® OCHOBHBIC TPUHITUIIBI
1 METOJIBI
UICHTUDUKAIH

XUMHNYECKUX COG}II/IHGHI/II\/JI

XUMHYECKUMH U (PU3UKO-
XAMUYECKHMHU METOIaMHU
OCHOBHBIC MOJIOYKCHUS
ydeTa MOTpeIHOCTEeN Ha
BCEX CTaIMAX
BBIIIOJIHEHMS aHAIU3a U
pacuera pe3yJbTaToB
aHaJIM3a ¢ y4eToOM
METPOJIOTHUECKUX
XapaKTePUCTHUK;
OCHOBHEBI€ ITOJIOKEHHS,
JIeXKalue B OCHOBE
BBIOOpA METOJIa U CXEMBI
aHan3a 00bEKTOB
OKPYKAIOLIEH CPEbI;
CYIIECTBYIOIIHE
HEJIOCTaTKU U MPOOIEeMbI
TEOPETHYECKUX
KOHIISIIH
MHCTPYMEHTAIbHBIX
METOIOB, 00JIACTH UX
MPUMEHUMOCTH,
MEePCIEKTUBBI
HCITOJIb30BaHUS

YmMmeTn

® KPUTUYECKHU
aHAJIM3UPOBATh HAYYHYIO
U CIIPaBOYHYIO
JIUTEparypy 1o
MIPUMEHEHUIO METOOB
AHATUTHYECKOM XUMHUH
JUTSL TITTAaHUPOBAHUS
AKCIIEPUMEHTAIIbHBIX
HCCIIENOBaHUN U
00paboTKHU MOTydaeMbIX
PE3YJIbTAaTOB MPY aHATU3E
00BEKTOB OKpYKaroIen
Cpenbl; ;

Bnaners

® KOMIIBIOTEPHBIMHU
METOJIaMU U
nporpaMmamy,
HCTIOIh3YEMbIMU B
aHATMTUYECKON XUMUU,
METOJaMU IOoKuCKa
HAy4HOI MH(pOpMAIINH B
KOMIIBIOTEPHBIX CETAX U
0a3ax JJaHHBIX; METOJAMHU
CTaTUCTUUECKOM U
METPOJIOTUUECKON
00paboTKu pe3ynbTaToB U
UX UHTEPIPETALNEH.
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COBPEMEHHBIX
WHCTPYMEHTAIIbHBIX
METOIIOB IJIs
COBEPILIEHCTBOBAHUS

OKPYKAKOUIEH CPENBI. ;

MCTOA0B MOHUTOPHHI'A

Xoporiro (6a30BbIi
YPOBEHD)

® TEOPETHUYECKHUE
OCHOBBI OCHOBHBIX
HHCTPYMCHTAJILHBIX
METO/IOB aHAJIN3A,
3aKOHBI 1
3aKOHOMEPHOCTH,
JIeXKallie B OCHOBE UX
UCTIONIb30BaHMS B
MOHHUTOPHHIC
OKpY’KaloIeH cpepl,
MCTOAbI OIIPEACICHUA
COZIepKaHUs BEIIECTB
(cMeceil) ¢ yueToM ux

® periaTh KOHKPETHBIC
po0sIeMBbI B 00J1aCTH
9KOJIOTUYECKOTO
MOHHUTOPHHTA,
Kacarommuecs
XUMHAYECKUX CBOWCTB
BeIEeCTB (cMmecei), ¢
MIPHUBJICYCHHEM
MPEJCTABICHUI U
METOJIOB aHAJTMTUYCCKOM
XUMHU 1 (pHU3HKO-
XUMHUYECKOTO aHAIIN3A. ;

crnienu(puKy; IpUpoLy U
CYIIHOCTb SIBJICHUH,
IIPOLIECCOB B PA3JIMUHBIX
XUMHUYECKHX CUCTEMAX,
JIeKAIIUX B OCHOBE
XUMHUYECKHUX U PU3HKO-

XUMHUYECKHX METOJIOB
aHaImn3a;
CHEeU(PUIHOCTh

1 0COOCHHOCTH €T0

(U3HUKO- XUMUYECKUX
METOJIaX aHajn3a.;

AHAJIMTUYCCKOI'O CUTHaJIa

HU3MCPCHUA B pa3JIMYHBIX

® OCHOBHBLIMU
XUMHYECKHUMH B (PH3UKO-
XUMHYECKMMU METOAaMU
U TIpueMaMu
XHMHYECKOTO aHaJIN3a;
UHCTPYMEHTAJIbHBIMU
MeToAaMu
Ka4yeCTBEHHOIO U
KOJIMYECTBEHHOTO
aHaJIn3a BEIIECTB U
cMecei; cnocodbaMu
00paboTKHu 1
UHTEPIIPETAIINH
pEe3yJbTaToB. |

VYIOBIETBOPUTEIILH
0 (TOPOTOBBIN
YPOBEHbB)

® YCTPOMCTBO U
MIPUHIINI JEHCTBUS
OCHOBHOT'0 Y4eOHOTO
aQHATUTUYECKOTO
o0opyoBaHus U
pruOOPOB; OCHOBHI
(hU3UKO- XUMUYECKHUX
METOJIOB aHaJH3a:
ONTHYECKUX,
ANIEKTPOXUMHUECKHX,
XpoMaTorpapuIecKux;
OCHOBHBIE
IKCTIEpUMEHTaJIbHBIC

KOHICIIIINH
HeOpFaHH"ICCKOﬁ u

XAMHUYECKHE 3a0a4U U
poOIEMBI,
HeoOXoauMBbIe NI

(bakThl U TEOpETHUECKUE

aHAJTUTUYECKOM XUMUH,

® TPaMOTHO
(bopMynupoBaTh 1
pelIaTh TUIOBbIE 331a4H
AHAIUTUYECKON XUMHH
IIPU aHAJIU3€ COCTaBa
MIPUPOIHBIX CPEL;
TI0JIb30BaThCs Y4eOHOI U
CIIPABOYHOM
JINTEPATYPOH.
HacTpauBarh Mpuodop,
MIPOBEPSATH NPABUIBHOCTD
€ro paboThl,
MIPOU3BOAUTH U3MEPEHUSI.

® TIOHSATUHHBIM
anmnaparoM KJjlacCH4ecKou
XHMUH B 00JIACTSAX,
Kacarolmxcs mpooiem
aHaJii3a BeIeCTB;
CTaHJIapTHBIMU
METOAaMHt aHAJIN3a
00BEKTOB OKpY’KaloIIeH
cpenbl, 00paboTKH
IKCIIEPUMEHTATBHBIX
pe3yJIbTaToB.
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OIIMCAHUS U U3yUCHUS
MPOIIECCOB
MPOTEKAIOIINX B
pUpoze. ;

3 TunoBbie KOHTPOJIbHbIE 3aIaHUS
Jns peanuzanuy BBIMICTICPEUYUCICHHBIX 3a/1a4 OOYYEeHHS MCIOJB3YIOTCS THUIIOBBIE KOHTPOJIbHBIC
3aJaHuA WJIIN HUHBIC MaTepI/IaJIbI, HGO6XO,HI/IMBIC IJIA OOCHKHU 3HaHPII>'I, YMGHHﬁ, HABBIKOB U (I/IJII/I) OIlbITa
NEATEIbHOCTH, XapaKTePU3YIOIMUX JTanbl (OPMUPOBAHUS KOMIETEHIIMHA B TIPOIECCE OCBOCHUS
00pa30BaTeIbHON IPOTPAMMBI, B CIICIYIOIIEM COCTABE.

3.1 Bonpocbl Ha CaMONIOATOTOBKY

— OOmias xapakrepuctuka noys. OpraHMYecKuil 1 HEOPraHUYECKHUIl COCTaB TBEPIOro BEIECTBA
nouBbl. [louBeHHbI pactBOp. I[louBeHHBIM BO3ayX. McTouHuku 3arpssHeHuss nousbl. [lokasarenn,
UCIOJb3yeMble ISl CAHUTApHO- TurueHndeckoi orneHku nousbl (IIJIK B maxoTHOM cioe moO4YBHI U Ap.).
OT10op mpoO MOuUBBI: METOA KOHBEpTa, METOA paHiomMu3anuu. IlpurotoBnenue cpeaHel 1abopaTopHOi
poObl METOJIOM KBapTOBaHMUA. MeToabsl NMPOOONOATOTOBKHM IOYB: CyXas M MOKpas MUHepaln3anus,
n30MpareIbHOe PACTBOPEHUE, OKCTPAKUWs (GKUAKOCTHAs, Ta3oBasi), CBEpPXKpUTHYECKas (iaronmHas
sKcTpakius. O61mas cxema MOArOTOBKU IPOO MOYBBHI.

— Kiaccudpukanmss Bog 1O  KOHLEHTPAIMM  PACTBOPEHHBIX  BEHIECTB, IO  MPAKTHUKE
BOJIOMCIIOIB30BaHUS, IO KPUTEPHUAM KadecTBa. VcTouHMKHM 3arps3HeHus Boj. OOmre mpuHIMIE 0TOopa
npo0 Boabl. Buiabl orbopa mpoO® — pa3oBbId, CepHiiHBIM (30HANBHBIN, mepuoandeckuii). Ilpocteie u
cMmemanble MpoObl. MeToasl TPOOOMOATOTOBKU: BBHIMTAPHBAHUE, TIEPETOHKA C BOISHBIM IApPOM
(KOIUCTUILIALUS ), BBIMOPA)KUBAHHE, COOCAXAEHUE, MEMOPaHHOE pa3zielieHHe, SKCTPAKLIU (KHUIKOCTHAs,
ra3oBasi, TBepaodazonas). OO0IIas cxema MoJArOTOBKH MTPOO BOJIBI.

— OOmas xapakrepuctuka armocgepbl. EcTecTBeHHbIe M aHTPOINOTCHHbIE HCTOYHUKH
3arps3HeHust armocgepsl. Ilokaszarenu, wucnonb3yemble Ui CAHUTAPHO-TUTMEHUYECKOW OLEHKHU
BO3IYIIHOW 30HBL. MeToabl 0TOOpa W TPOOOMOATOTOBKM MpoO Bo3myxa: (uibTpanus, amcopoOuus,
abcopOuus, KpMOreHHOE KOHIEHTPUPOBAHUE, MMACCUBHBIX MP0000TOOop. OO0Imas cxema MoJAroToBKH Mpod
BO3/lyXa.

— 3akoHOJaTeNbHbIE U HOPMAaTHUBHBIE aKThl, PEINIAMEHTUPYIOIIME 00s3aTeNIbHBIA KOHTPOJb 3a
aHaJIM30M OOBEKTOB OKpysKatoulel cpenbl. Kiaccudukanms o0beKTOB OKpyXarolei cpeabl. ATmMocdepa,
ruapocdepa, nurochepa — OCHOBHbIE KOMIIOHEHTHI NMPUPOIHOM cpenbl. Kitaccudukanys 3arps3Hsaommx
BEUIECTB IO BHUJY BO3JCHCTBUS HAa OpPraHU3M M MEXaHU3My TOKCHUYECKOro neiicrsus. CaHMTapHO-
TUTHEHUYECKUE U DKOJIOTMYECKHE HOPMATUBbI KauecTBa OKpYrKarollell cpenbl (IpeaesibHO-A0yCTUMbIE
KOHLIEHTpaluu). MICTOYHUKH 3arps3HAOMMX BemecTB. Llenn u 3a1aun XMMHUYECKOro aHajin3a 0OBEKTOB
okpyxatoiei cpensl. MHopManimoHHO-aHAIUTHYECKas: CXeMa aHalu3a OObEKTOB OKPYXKAIOIEH CpeJibl.
KoHTposp kauecTBa pe3ysbTaToB XMMUUYECKOTO aHAJIM3a.

— Xpomarorpapudeckue METObl aHAIN3a 00BEKTOB OKPYKAIOIIEH Cpebl. DIEKTPOXUMUYECKUE
METOJIbI aHaJIn3a OOBEKTOB OKpYXKaromien cpenbl. ONTHYECKHE METObI aHATN3a 00BEKTOB OKPYKaIoIeh
cpenbl.OKcrpecc-MeToIbl, Kiaccudukanusa. TecT-cpencTBa, NPUMEPbl HCHOIb30BaHUS. J[03UMETpBHI.
[IpyHIMn AeCTBUS WM NpPHUMEPBl HMCIOIb30BaHUSA JO3UMETpoB. ONEpaTUBHBIA aHAIU3 BOIHBIX CpEJX
MeTozb! KOJTMYECTBEHHON OLIEHKH OIPENEICHUS COAEPkKAHMSI 3arpsA3HAIONIMX BEIIECTB ¢ MPUMEHEHHEM
TecT-cpeAcTB.MeTposoruyeckas OleHKa H3MEPEHUIH.

3.2 Tembl peeparoB

— Onmnpenenenne coiepaHusi MOHOB TSDKEJIBIX METauloB B BojJe. [IpumeHeHue xpomaro-macc-
CIIEKTPOMETPUH JJISI KOHTPOJS KayecTBa OKpyskarouiei cpeisl. OcoOeHHOCTH M 00JacCTH MPUMEHEHHS
AKCIPECC-METOAOB I KOHTpoOJisI Okpyxatomei cpensl. I[lpumenenne HWK-cnexkrpockonuu st
OIIpeNieNIeHs] CojiepKaHusl He(pTenpoayKToB B MpoOax MPUPOAHBIX U CTOYHBIX BoA. OcobeHHOCTH U
ucnons3oBanue BOXKX npu ananuze npoO Boabl. OCOOEHHOCTH MpeAeeHHs COAepKaHUs OpraHMYeCKUX
BellecTB B Mmpobax Boxa. OmpeneneHue coiepKaHUs aMHHOKHCIOT XPOMAaTorpauuyecKMM METOJIOM.
CoBpeMeHHBIE METOBI KOHTPOJIS 3arpsi3HAIOIINX BEIECTB B OKPYKAOLIEH cpelie. ABTOMaTU3UPOBaHHBIE
CHCTEMBI IKOJIOTHYECKOT0 KOHTpoJisi. OCOOEHHOCTH ONpeAeieHus COAEp KaHUs 3arpsi3sHUTENeH B mpobax
arMOC(EepHOTO BO3/1yXa KPYIHBIX IPOMBIIIJICHHBIX IEHTPOB. COBPEMEHHBIE METOIbI KOHTPOJIS BEIOPOCOB
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aBTOTPAHCIIOPTAa. OMHUCCHOHHBIM CHEKTpaJbHbIM aHanu3. [lepeMEeHHO-TOKOBas BOJIBTAMIIEPOMETPHUS
(cuHycouganbHas, KBaJpaTHO-BOJHOBasA). VHBepCcHOHHAs BOJBTAMIEPOMETpPUS Ha MpPUMEpe aHaau3a
OPUPOAHOM BOnbI, Mo4BBl Kiaccuukaius BOJIBTAMIIEPOMETPUYECKHX METONOB aHanu3a. [azoBas
xpomarorpadus. KuakoctHas xpomarorpadus. OJIEKTPOXMMHUYECKHE METO/bl aHaiu3a OOBEKTOB
OKPYKarOUIEN CPEBI.

3.3 Tembl JOMALIHUX 3aJaAHUI

— 1. CymHOCTh OCHOBHBIX METOAOB aHajlu3a 3arpsA3HEHUs arMocdepbl: aOCOPOLMOHHBIN,
CHEKTPAJBHBIM ~ METOHA,  WIEKTPOXMMHUYECKHUH  METOZA,  IUIAMEHHO-MOHM3AalUUOHHBIM  METO.,
TEPMOKOHJYKTOMETPUYECKUN METOM, MAacC-CIEKTPOMETPUYECKUM METOA, HMHUCCHOHHBIA  METOZ,
MarHuTHbIA MeTof, (POTOMETPUUYECKUI METOJ, ONTHUKOAKYCTUYECKHH MeToA, Xpomarorpaduueckuit
MeTo. 2. CyIHOCTh KOMIUIEKCHOM OLIEHKH KauecTBa BOIHOM Cpebl HA OCHOBE CAHUTAPHO-XUMHUECKOTO
aHain3a. TUTPOMETPUYECKUE M HHCTPYMEHTAJIBHBIE METOAbl AHAJIUTHYECKOM XUMHUHU Il KOHTPOJIA
COCTOSIHUSL BOAHOM cpenpl. DoToMeTpus, KOJIOPUMETPHUS, CIEKTPO(OTOMETpHUs, MOTCHLIUOMETPHS,
xpomororpadus u ap. 3.MeTozbl U cpeicTBa IKOJIOIMUECKOr0 KOHTPOJIS IOYBEHHOIO OKpoBa. MeTossl U
CPEICTBA OIPEACIICHUS] KHUCIOTHO-OCHOBHBIX CBOMCTB IIOYBBI. MeETOIbl U CpPEACTBA KOHTPOJIA
3arps3HEHUs MOYB HE(PTENpPOAYKTaMH U TsKEIbIMH MeTaliamMu. 4. MeToasl M CpeacTBa KOHTPOJIS
AKyCTHYECKOI0, TEPMUYECKOIO, JJIEKTPOMarHUTHOIO W PAJMALMOHHOIO W3JIYYCHHMSIMHU 3arpsA3HEHUs
OKpY’Karollel Cpelbl

3.4 TeMbl HHAMBUAYAJIbHBIX 32IAHUH
— Xpomarorpaduueckue METOAbI aHAJIN3a 00BEKTOB OKpYXKaromei cpeapl. OnTHYECKUEe METOIbI
aHayiM3a OOBEKTOB OKPYXKAIOMICH Ccpelbl. DIEKTPOXMMHYECKHE METOAbl aHallh3a aHajin3a OObEeKTOB
okpyxatomiei cpenbl. [lomsiporpaduueckuii MeTo aHan3a 00BEKTOB OKPYKAIOIIEH CPEJIbI

3.5 TemMbI OIIPOCOB HA 3aHATHAX

— XUMUYECKHUH COCTaB OCHOBHBIX 00beKTOB OKpyxkartorieit cpeasl (OOC). Bona. [Tousa. Boznyx.
Cxema aHanm3a MNpUPOIHOTO O0OBEKTa, ee drtambl. [IpenBapurensHoe obcienoBanue. [IpobooTdop.
[TpoGomoaroroBka. Meronuka ananmu3a. Pesynprar ananusa. Ounenka kadecta cornacHo CanlluH, TOCT
U JIp. CTaHJapTaM ¥ HOpMaTHBaM. YmpasJistolee peuienue. [Ipozpaunocts armocdepsl. [IByokuch cepsbl.
O30H. Oxcuel a3ota. AMMHak. B3peneHHble B aTMOC(EPHOM BO3yX€E YaCTHIIBI. A3P030JU. YIIIEKUCTBIN
ra3. Tspkenble MeTaubl U Jpyrue 3J1eMEHThl (CBUHEl, KaAMHH, MBIIIbIK, pTyTh). [lonuxmopandeHusl,
necTuluAbl U rajnongoyriepoasl. Konnenrpanus Bogopoansix noHoB. Cynbdarel. Xnopuasl. Hutparsl.
Hutpurtsl. Kanpuuii, kanui, HaTpui, MarHui ¥ Ap. METAJUIbl. DJIEKTPONPOBOAHOCTh. KHCIOTHOCTH.
DJNeKTpUYecKne W MarHuTHBIE MOoJs. PannoakTuBHBIE 3arpsi3HEHHs. MUKpPOOpPraHW3MBL. XHMHKO-
sKosIornyeckue mpobaemsl 3amnagHo-CuOUpCKoro peruoHa.

— IIpobooTbop 00pa3uoB Boa, nous, Bo3ayxa. Llenu, 3agaun. [lpeacrasurensHas npoba. PazoBas
npoba. CmemmanHas npoba. IIpobomoaroroBka. OT60p MpoO BO3myXa AJIs ONPEACIICHUS] XUMHUYECKOTO
cocraBa arMocgepHbIXx as’pozoneil. OTéop mpod armocdepHbIXx ocagkoB. OTOOpP MECSUHBIX MPOO
arMoCc(epHBIX BBIMIAJICHUN TsOKENbIX MeTtaioB. OTO6op mpobd cHexHoro mokposa. OtTdop mpod
MOBEPXHOCTHBIX U MOA3eMHBIX Boj. OTO0p mpob AOHHBIX oTiiokeHuil. OT60p mpod mouBsl. OT6OP MPod
PacTUTENHLHOTO MaTepuana.

— Merponornyeckie XapakTepUCTHKM METOOB aHaiu3a. HopmanbHOe pacrpenesieHue
pe3ynbraroB. [lorpemHocTs aHanu3a. 3aBUCMMOCTh IMOTPEUIHOCTH OT KOHUeHTpauuu. CiydaiiHas u
cucreMarnyeckas mnorpemHoctb. Iloctpoenue rpagyupoBoyHoro rpaduka. OleHkKa colepKaHHi
ompenenseMoro  kommnoHeHTta.  Craructuueckas  o0paOoTKa  pe3ynbTaroB — aHalu3a:  OLEHKa
BOCIIPOM3BOAMMOCTH, CXOJUMOCTH M NMPaBUJIBHOCTH aHaiu3a. [IpuMeHeHus MeToja MmociieoBaTeNIbHbBIX
pa3baBneHuid u merona 100aBok. CorocTaBieHHE € pe3yJabTaTaMH HE3aBUCHUMBIX METOJOB aHaJIM3a.
OOpa3ipl cpaBHEHUS W CTaHAApPTHBIE 00pasmbl cocTtaBa. Pomb MexiaabopaTOpHOTO SKCIIEPUMEHTa B
o0ecreyeHnn KauyecTBa XMMHUYECKOro aHanmusa. [Ipenen oOHapykeHHs M MUHUMAlbHAs OIpesensemMas
KoHIIeHTpalus. Kputuiueckoe ocMbICIeHHEe Pe3y/IbTaTOB aHalli3a B CBETE NIOCTABJICHHOM 3a1a4H.

— OOmas xapakTepUCTHKA SJIEMEHTHOTO COCTaBa NMPHUPOJHBIX Cpell: BOJ Pa3IMYHOW MPHUPOABI
(IpUPOOHBIX, THUTHEBBIX, CTOYHBIX), JOHHBIX OCAJKOB, IOYB, aTMOC(HEPHBIX a’po3oyieil. YpoBHH
KOHLICHTpAIUd MHKPO — W MakKpodjieMeHTOB. PDa3oBas HEOJHOPOAHOCTh. M3MEHAEeMOCTh cocTaBa BO
BpeMeHH (copOuus, 3arpsizHeHne, onorpancdopmaiyst). MHoroodpasue XuMUIeCKUX (OpPM IIEMEHTOB.

— Cxema aHaANUTUYECKOM MpoLEAypbl. XapaKTepUCTUKAa COBPEMEHHBIX HHCTPYMEHTAJIbHBIX
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METOJIOB aHalin3a. AKTUBALIMOHHBINA aHanu3. HelTpoHHO-akTUBalIMOHHBIM aHanu3. CylHOCTh METOja.
Anepupie  peakmuu. OcHOBHOe  ypaBHeHHE. (OcoOeHHOCTHM  MeToma.  Macc-CIeKTpOMETpPHS.
[TpuniunuanbHas cxemMa Macc-ClieKTpomeTrpa. Bo3MmokHOocTH Merona.  ATOMHO-(IyopecIieHTHas
cnekrpoMerpusi. CymHocTe MeTtona. VcTouHukn BO30OyKAeHUsA. 3aBUCUMOCTh HMHTEHCHBHOCTH
¢iyopecuieHMM OT KOHUEHTpauuu. CymnHOCTh aTOMHO-abcopOuMOHHOTO aHaiu3a. OCHOBHBIE Y3IIBI
aTOMHO-a0COPOIIMOHHOIO CIEKTPOPOTOMETpA U UX Ha3HaueHUe. BbIOOp onTHMaNbHBIX YCIOBUH aHanIMU3a
B DJEKTPOTEPMUYECKOM aATOMHO-a0COpPOIIMOHHOM aHajlu3e. ATOMHBIE AMHCCHOHHBIC CIIEKTPBI.
ITorennuansl Bo3OyXIaeHUs M MOHU3alMU. VX CB3b ¢ nepuoaudeckoil cucteMoil snemeHToB. Cxema
CIIEKTPAJILHOTO aHaju3a. MIcTOYHNKY BO30YKACHUS CIIEKTPOB B aTOMHO-?MHUCCHOHHOM aHaiu3e. Tumsl u
OCOOEHHOCTM Ta30BbIX pa3psioB, NPUMEHSIEMbIX B aTOMHO-MHUCCHOHHOM aHAJINW3€ B KauecTBe
MCTOYHUKOB BO30YXKIEHUS CIEKTPOB. [Ipo6omoaroroBka B aTOMHO-3MHCCHOHHOM CIIEKTPAJILHOM aHAJIN3e
C IyTOBBIM BO30YKI€HUEM CIIEKTPOB: aHAJIU3 TBEP/bIX BEIIECTB U PACTBOPOB.

— IloreHunomerpuueckue metoabl B aHanuse Boxa. [lpunmun wmeroma. Onpenenenue pH.
Konnykromerpuueckue meronsl aHanusa. Ilpunnun merona. Onpenenenue MuHepanuzauuud. Metonuka
ornpeesieHus: KapOoHaTHOH 1menouHoctu. IlpuHnun pasaeneHust cMecu HOHOB Ha HOHOOOMEHHOH cMoJIe.
OyHKIMOHAIbHbIE I'PYNIbl KATHOHOOOMEHHBIX U aHMOHOOOMEHHBIX cMmoi. llapameTpsl, Bapbupyemble
IIPU ONTHMH3ALUM IIpOLEcca >KUIKOCTHOM HMOHHOW Xpomartorpaduu. biok-cxema OIHOKOJIOHOYHOTO U
JBYXKOJIOHOYHOTO HMOHHOTO Xpomarorpada. dopma muka B KUAKOCTHOM HOHHOW Xpomarorpaduu.
Wnentudukanys ¥ KOJIMYECTBEHHBIH aHAIM3 B JKUAKOCTHON MOHHOW Xxpomartorpaduu. KanumispHblii
anektpodopes. [Ipunimm Merona. DIEKTPOOCMOTHYECKHHA MTOTOK U AMEKTPOPOPETHUECKOE IEpEeMEIeHUE
B KBapueBoM Kamwuigpe. CrocoObl nerekTupoBanusi. KonuenTpupoBanue (cTakuHr). OmnpeneneHue
aHMOHOB M KaTHOHOB B ITP0O0ax BOJIBI.

— Ta3oBas xpomaropradpus. Xpomarorpaguueckoe yaepkuaHue (aOCOIMIOTHOE U MPHUBEICHHOE
BpeMEHa ylep>KUBaHUs, UHAEKChl ynepkuBanus Kosaua). DddextuBHOCTh pazaeneHus. CeneKTUBHOCTb
pasnenenus. llpuHnunuanbHas cxeMa Tra3oBOro xpomaropraga. YCTpOHCTBO Ui BBOAA Ta30BBIX H
KUIKUX TpoO0. Tumbl KOJOHOK B ra3oBoil Xpomarorpaduu, UX OCHOBHBIE XapaKTEpUCTHKH. [IpuHuMD
paboThl, XapakTepUCTHKH H  00JacTh NPUMEHEHHS JETeKTOpOB  (KarapoMeTp, IUIaMEHHO-
MOHU3ALMOHHBIA, 9JIEKTPOHHOTO  3aXBaTa, TEPMOMOHHBIN, IJIaMEHHO-()OTOMETPUUYECKUH, Macc-
CHEKTPOMETPHYECKUH, NK-®ypbe-cneKTpoCKONMUUECKH ). KunkoctHas Xpomarorpadusi.
PazHOBUIHOCTH KMJIKOCTHOW Xpomarorpaduu: aacopOLMOHHAs, paclpelenuTeNbHas, HOHOOOMEHHas,
noH-napras. Henoasuxuble (as3pl s )KUIKOCTHON xpomarorpaduu. BeicokoappexkTuBHas KUIKOCTHAS
xpomaropradus (BOXKX). Ilpunnunuansaas cxema BIXKX. VYerpoiictBa orGopa mpoObl, HacoCHl,
KOJIOHKH, JeTeKTopbl (auddepenumansublii  pedpaktomerp, YD-gerektop, crnekTpodoToMeTp,
KOHJIYKTOMETD).

— OO6mas xapakrepuctuka armocdeprl. EcTecTBeHHbIE M  aHTPOINOTE€HHBIE HCTOYHHMKHU
3arpsi3HeHust arMocgepsl. [lokazarenu, ucHoiab3yeMble [UIsl CAHUTAPHO-TUTHEHWYECKOW OLIEHKH
Bo3aymHo# 30Hb! (IIJIK xuMudeckoro BemecTsa B Bo3ayxe padoueii 30051, [1JIK MakcumanbHO pazoBast B
Bo3Ayxe HaceneHHbIXx MecT, [I/IK cpemnecyrouyHas B BO3AyXe HaceleHHbIX MecT U Ap.). CyIHOCTh
OCHOBHBIX METOJIOB aHalu3a 3arps3HeHus arMochepbl:abcopOIMOHHBIN, CHEKTPaJbHBIA METO/,
AIIEKTPOXUMHUYECKUI METOf, MJIAMEHHO-MOHU3AIMOHHBIN METO/, TEPMOKOHTYKTOMETPUYECKUI
METOJI,MacC-CIIEKTPOMETPUIECKHI METO/I, SMUCCHOHHBIN METOJI, XpoMarorpauyeckuii MeTos.

— Kunaccudukanmuss BoAg MO  KOHIIEHTpAIlMM  PACTBOPEHHBIX  BEIIECTB, IO  IPAaKTHKE
BOJIOMCIIONIB30BAHMUS, 110 KpUTEPUSIM KauecTBa. McTounuku 3arpasHenus Bod.llokasarenu, ucnonb3yemele
JUIL CAaHUTAPHO-TUTHUEHWYECKOM OIIEHKH BOJA. MeToabl MpOoOOMOArOTOBKH: BbIapuMBaHUE, NEPEroHKa ¢
BOJSHBIM MapoM (KOAMCTWIUIALMS), BBIMOP@KMBAHHE, COOCAXKAECHUE, MeMOpaHHOE pas3JieJIeHue,
AKCTpaKIUs (KUAKOCTHAs, ra3oBasi, TBepaodazoBas). TUTPOMETpUUECKUE U UHCTPYMEHTAIbHBIE METO/IBI
AHAINTUYECKOM XMMMH Ui KOHTPOJS COCTOSIHMS BOAHOM cpenbl. DoTomeTpus, KOJIOpUMETpHS,
NeKTpopOoTOMETpHsI,  MOTEHIMOMETpUs,  Xpomororpadgus.Meroapl U  CpeACTBa  OIpENeTIeHUs
comeconepxkanuss M pH crounsix Boa. OmpeneneHne KOHIEHTPAlMM  METauIOB B BOJE
BOJIbTaMIIEpOMETpUUYECKUMHU MeTofaMu. [lomsporpaduueckuii MeTon M NpUOOpPHI Ui ONpeNesIeHus
KOJINYECTBA PACTBOPEHHOTO KUCIOpOaa B Bojie. ONTHYECKHE CPENCTBA KOHTPOJIS MyTHOCTH BoAbL. MTOro
3 4 XuMuuecKue METObI U CPEICTBA

— TlouBeHHBIN MOKPOB KaK OOBEKT SKOJIOIMUYECKOTO KOHTPOIIsl. VICTOUHUKY 3arpsi3HEHHs MOYBBI.
[Tokazarenu, UCHOIB3YeMbIE Il CAHUTAPHO-TUTUEHHUYECKON OIIEHKH MOYBBI. MeToabl MpoOOIoArOTOBKI
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MOYB: Cyxas W MOKpas MUHepanu3auus, H30upaTeNbHOE pPAaCTBOPEHHE, SKCTPAKLUUs (GKUAKOCTHAs,
ra3oBasi), CBEpXKpUTHUEeCKass (UIIoMIHas SKCTpakius. XUMHUYECKHME METOAbl U CPEACTBA KOHTPOJISL
3arpsi3HEHUS MOYB HEPTETPOAYKTAMU U TSXKEITBIMU METaJNIaMH.

3.6 TembI 1oKJIa70B

— Ilpupomnas cpena kak OOBEKT DKOJIOTMYECKOTOo KOHTpoiisi. (OCHOBHBIE CTaguu U
XapaKTepPUCTUKH MpoIecca KOHTPOJA OKpyxkKaromeil cpenpl. OcHOBHbIE TpeOOBaHMS K MeTolaM W
CpeICTBaM KOHTPOJsi OKpykaromed cpenbl Kiiaccupukanus METOIOB KOHTPOJIS — I[apamMeTpoB
OKpyXkatomen cpenbl. OU3NKO-XMMUYECKHE OCHOBBI METOJIOB KOHTPOJS IPUOPUTETHBIX 3arps3HEHUN
OKpy)Karouien cpenbl. TEXHUYECKUE CPEACTBA MOHUTOPUHIA BO3IYLIHOM CpPEIbl, BOXHOW CPElbl U IOYB.
JIMCTaHIMOHHBIE METOAbl KOHTPOJIS MPUPOJHOM Cpelbl. DKCIPECC-METOAbl KOHTPOJS MPUOPUTETHBIX
3arpsi3HEHUN  OKpyKawolie cpenbl. WHAMKaropHble CUCTEMbl. ABTOMAaTU3UPOBAHHBIE CHCTEMBbI
HKOJIOTUYECKOT0 KOHTpOJs. OnepaTUBHBIN aHaJIU3 BOJHBIX cpell. XpoMarorpaduyeckue MeTo/bl aHau3a
O00BEKTOB OKPYXAIOMICH Cpeibl. DIECKTPOXUMHUSCKHE METOMbI aHAIN3a O0OBEKTOB OKPYXKAIOMICH CPEIbl.
OnTHyeckre METO/Ibl aHaIH3a 0ObEKTOB OKPY’KaIOIIEH Cpebl

3.7 Tembl KOHTPOJIBHBIX padoT
— OO0paboTka pe3yasraroB u3MepeHuid. OOpasIpl CpaBHEHHS U IPUEMBl YHU(DHUKAIIMNA POy PHI
a”anu3a. MHTepnperanys MmosydyeHHbIX JAHHBIX. 3JIEKTPOXMMHMUYECKHE METOJbl aHaiu3a. XUMHUYECKHE
METONBI M CPENICTBA IKOJOTHYECKOTO KOHTPOJIS IMOYBEHHOTO TMOKPOBA XMMHUYECKHAE METONBI M CPENCTBA
HKOJIOTUYECKOTO KOHTPOJISE BOAHOM CpeJibl

3.8 Bonpochl nu¢¢epeHIIpOBAHHOIO 3a4eTa

— 1. OcoOGeHHOCTH TPUPOAHBIX Cpel Kak oOBbeKkTOB aHanmza. 2. [IpoGoorbop, oOmume
TpeboBaHus, crnocoObl npoBeneHus. KoncepBanuss u xpanenue. IIpoGomoaroroBka. 3. OCHOBHbIE
METPOJIOTMYECKHE XapaKTepUCTHKU METONOB aHaiu3a. HopmanbHOe pacnpeneneHue pe3yiabTaroB.
[TorpemHocTs ananmu3a. OOpasnbl CpaBHEHHUS W CTaHAAPTHBIC OOpa3Ipl cocTtaBa. MexaabopaTopHBIiA
sKcrniepuMeHT. Ero ponb B ofOecneuyeHMM KadecTBa XMMHUYeCKoro aHaiusa. 4. OOmias XapakTepuUCTHKa
AIIEMEHTHOTO COCTaBa MpHPOAHBIX cpea. Kmapku snemeHToB. CriocoObl BBIpaK€HHUSI KOHIIEHTpAIUii. 5.
MaxkpoKOMIOHEHTbI MOBepXHOCTHBIX BoJ. [lopsnok ompenenenus B mpoOe. Knaccudukanus Box mo
MaKpOKOMIIOHEHTHOMY COCTaBy M MHUHepain3zauuu. 6. IloTeHIroMeTpuyeckue METOAbl B aHAJIU3€ BOJ.
ITpuamun merona. Omnpenenenne pH. Konaykromerpmueckume mertoas! aHanusza. lIpuHnmn mertona.
Ompenenenue MuHepanu3anuu. 7. Meronuka ompeseneHus kapOoHaTtHOU mienodHoctd. §. [lpuHiun
paszienieHns: CMeCH HOHOB Ha HOHHOOOMEHHOMU cMmodte. 9. DyHKIIMOHAIbHBIE IPYITbl KATHOHOOOMEHHBIX U
aHnoHooOMeHHbIX cMoi. 10. ITapamerpsl, BapbHpyeMble MpH ONTHUMH3ALMHU Ipoliecca >KUJIKOCTHOU
MOHHOM xpomarorpaduu. 11. brok-cxeMa OJHOKOJOHOYHOTO M JABYXKOJOHOYHOTO HOHHOTO
xpomarorpada. 12. dopma mnuka B KXUAKOCTHOM HMOHHOW Xpomarorpaduu. 13. Wpentuduxauus u
KOJIMUECTBEHHBIM aHanu3 B KMJIKOCTHOW HMOHHOM Xpomarorpaduu. 14. MHCTpyMeHTalbHbIE METOAbI
OTIpe/IeTICHUs] MUKPORJIEMEHTHOIO COCTaBa OOBEKTOB OKpyxkaromied cpeapl. Cxema aHaTIUTHYECKON
npouenypsl. 15. Ilpenen oOHapyxeHus siaemeHTa. CBsi3b NOTPEIIHOCTH aHalW3a M KOHLIEHTpPAILUH
anementa. 16. CymHocTe aromMHo-abcopOuMoHHOTO aHanm3a. 17. OCHOBHBIE Yy37bl aTOMHO-
abcopOLMOHHOTO crieKTpodoTomMeTpa U ux HazHaueHue. 18. Ilporecchl, nmpoucxoasiye B IIaMEHHBIX
aToOMM3aToOpax, TUIBl U MEXaHU3Mbl MATPUUHBIX BIUSAHUNA. 19. BbIOOp onTHManIbHBIX YCIOBUHM aHalu3a B
ANEKTPOTEPMHUUYECKOM aTOMHO-a0copOunoHHOM aHaiu3e. CrocoObl ycrpaHenus BiausHuil. 20. dakTopsl,
BJIMSIOUINE Ha Tpeesibl OOHAPYXKEHHS B MJIAMEHHOM M 3JIEKTPOTEPMHUYECKOM aTOMHO-a0COpOIIMOHHOM
a"anmu3e. 21. CnocoObl MOAaBICHHUS U YCTPAaHEHMs BIUSHHIA B aTOMHO-aOCOpPOLMOHHOM aHamuze. 22.
CrniocoOs1 yueta HecenekTuBHOro nomomieHus B AAC. 23. VICTOUHUKH MOHOXPOMAaTHYeCKOTO U3JTy4YeHUs
B AAC. 24. Benenue npo6 B razooOpa3noii gopme B AAC-ananmuze. 25. ATOMHBIE 3MUCCHOHHBIE
cnekTpbl. [loreHnnansl Bo30yxaIeHUS U MOHU3aUU. X CBS3b ¢ MepHOANYECKONW CHCTEMOM 3J€MEHTOB.
ITpaBuio or6opa. Pe3oHaHCHBIE IMHUY, «TOCIeAHUE» TUHUM. 26. [Iporiecchl n3ay4eHus 1 MONIOMEHHs B
mnazMe. 27. KoHTyp cnekTpaibHON JIMHUK. THIBI YIIMPEHUH: €CTECTBEHHOE YIIMPEHUE, YIIUPEHUE 3a
cueT coynapeHuil, ymupenue Jonmiepa. CMelIaHHbI KOHTYpP CIEKTPaJIbHOM JIMHNU. 28. IHTEHCHBHOCTh
aTOMHBIX M MOHHBIX JIMHUM cniekTpa. 29. CBsA3b MHTEHCUBHOCTU CIIEKTPAJIBHBIX JIMHUM 3JIEMEHTOB C UX
koHueHtpamue. @opmyna Jlomakuna-Ilaii6e. Camonornomenue. Crmomnoit ¢on. 30. Cxema
CIEKTPAJILHOTO aHanu3a. VICTOUHMKM BO30YXAEHUS CHEKTPOB B aTOMHO-3MUCCHOHHOM aHaiuze. 31.
Tunel 1 0COOEHHOCTH Ta30BBIX Pa3psioB, IPUMEHIEMbBIX B aTOMHO-3MHUCCHOHHOM aHAJIM3€ B KAaueCTBE
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UCTOYHUKOB BO30YXKAeHHUs crekTpoB. 32. IIpoOomoaroroBka B arOMHO-3MHCCHOHHOM CIIEKTPaJIbLHOM
aHaJIM3e ¢ JYroBbIM BO30YXJICHHEM CIIEKTPOB: aHAJIU3 TBEP/IbIX BEIIECTB U PACTBOPOB.

4 Metoan4yecKkue MaTepHAaJIbl
s obecnieueHust mpouecca 0OydeHHsI M PELIeHUs 3a/1ad 00y4eHHs MCIOIb3YIOTCS CIELYIOLHe
MaTepHuabl:
— METOJMYECKUE MaTepuabl, ONpeNeNolue MpPOoLeaAypbl OLICHUBAaHMUs 3HAaHUM, yMEHUl,
HaBbIKOB M (WJIM) OIBITA JAEATEIIBHOCTH, XapaKTEPHU3YIOIIMX 3Tanbl (OpP-MHUPOBAHUS KOMIETEHIUH,
cortacHo 1. 12 paGoyeil mporpaMMel.

4.1. OcHoBHAas1 JIUTEpaTypa

1. Koporun H.B. O6mias xumus : Y4eOHUK 11 TEXHUUSCKUX HAMPABICHUN M CIIEUAILHOCTEH
BY30B - 7-¢ W31., uctp. - M. : Beicimast mkomna, 2006. - 556[4] c. (Hanuuue B 6ubnuoreke TYCVYP - 220
9K3.)

2. OcHOBBI 00mIel U GU3NIECKOW XUMHH [DIEKTPOHHBIA pecypc]: YdyeOnoe mocodbue / M.B.
TuxonoBa, WM.A. EkumoBa; ToMCkHil TOCYIapCTBEHHBI YHHUBEPCUTET CHCTEM YIIPABICHUS U
panuoanexkrponuku (Tomck), Kadenpa sneKTpoOHHBIX TEXHOJOTHMH M 3KOJOTHYECKOTO MOHUTOPHHIA. —
OnekTpoH. TekcroBble aaH. — Tomck: 2015, 200 c. [DOnekrpoHHbIl pecypc] - Pexum pocryna:
http://edu.tusur.ru/publications/5136, cBOGOTHBII.

3. CapoBHukoBa, Jlronmuna KoHcTaHTHHOBHA. DKOJOTHS M OXpaHa OKPYXKAIOMIEH cpeabl MpH
XUMHYECKOM 3arpsi3HeHuu : YuebHoe mocobue s By3oB / JI. K. CamoBHukoBa, [I. C. Opmos, U. H.
Jlo3anoBckas. - 3-¢ m3a., mepepad. - M. : Breicias mkona, 2006. - 333[3] c. (Hanuumue B OMOIHMOTEKE
TYCYP - 50 5k3.)

4.2. JlonostHUTEIbHAS JJUTEpaTypa

1. T'munka H.JI. O6mas xumusa: YuebHoe nocobue amns By3oB / H.JI. I'munka. — 11-e uzn.—M-JL.:
Xumus, 1964. — 688c. (nanuune B Oubdnnoreke TYCVYP - 37 7k3.)

2. Axwmero H.C. Heopranundeckas xumus : YueOHoe nocobue s By3oB / H. C. Axmertos. - M.
: Beictmast mixona, 1969. - 638[2] c. (Hanuune B 6ubmmoreke TYCVYP - 15 3k3.)

3. Xumus: YuebHoe nocodue / I. B. Cmupnos, I. M. SIkyHuna; MuHuctepcTBo 00pa3oBaHMs
Poccuiickont  ®@enepannn, TOMCKHH TOCYIapCTBEHHBIM YHHBEPCUTET CHCTEM YIPaBICHUS U
panuoanexkrponuku, Kadeapa texnomoruu paauosnekTpoHHOH anmaparypsl. - Tomck : TMIZIO, 2000. -
157 c. (manuuue B 6ubnuoreke TYCVYP - 31 k3.)

4. Tmuuka HJL 3anaum u ynpaxkHeHus no oouieit xumuu : YueOHoe nocobue i By3oB / H.JIL.
Immuka. - 20-e u3n., crepeotun. — M.: Xumus, 1973. — 263[1] c. (Hasmuue B 6ubmmoreke TYCYP - 38
9K3.)

5. UYuxkun E.B. Xumus [Tekcr]: yuednoe nocobue / E. B. Uukun; Munucrepctso oOpa3zoBaHus U
Hayku Poccuiickoii ®enepaunn, ToOMCKMI TOCYIapCTBEHHBI YHMBEPCUTET CHUCTEM YIIPABICHUA U
paguosnekTporuku (Tomck), @akynbTeT TUCTAaHITMOHHOTO 00ydeHwms. - Tomck: Db Kontent, 2012. - 170
c. (mamuuue B 6udnuoreke TYCVYP - 62 5k3.)

6. [pyros, IOpuii CremanoBud. ['azoxpomarorpaudeckuii aHaiIM3 3arpsi3HEHHOTO BO3IyXa :
ITpaktuueckoe pykoBoactso / FO. C. Ipyros, A. A. Poaun. - 4-e uzn., nepepad. u gon. - M. : BUHOM.
Jlaboparopus 3nanwmii, 2006. - 528 c. (Hammuue B 6ubmotexke TYCVYP - 5 9k3.)

7. JHpyroB, IOpuii CrenanoBud. [azoxpomarorpaduueckas HISHTU(DUKALMS 3arps3HEHUN
BO3/TyXa, BOJBI, TOUBHI U Onocpen : [Ipaktudeckoe pykoBoactso / 1O. C. [pyros, U. I'. 3enkeBuu, A. A.
Ponun. - 2-e u3n., nepepad. u gorm. - M. : BUHOM. JlaGoparopus 3Hanuit, 2005 ; M. : ®uszmaraur, 2005. -
752 c. (manuuue B 6ubauoreke TYCVYP - 10 3k3.)

8. AcradbeBa, Jlronmuna CepreeBHa. OKOJOTMUYEcKass XUMHsS : Y4YeOHUK IS CpeTHEro
npodeccuonanpHoro obpaszosanus / JI. C. ActadweBa. - M. : Academia, 2006. - 222[2] c. (Hamu4ue B
oudmmoreke TYCVYP - 30 3k3.)

9. Canoxuuko, FOpwuii AnekcanapoBud. PaanoakTHBHOCTH OKpyKaromied cpenbl. Teopus u
IpaKTUKa : yueOHoe u yueOHO-MeToauueckoe nocobue ais By3oB / 0. A. Canoxuukos, P. A. Anues, C.
H. Kanmebikos. - M. : BUHOM. Jlab6oparopus 3nanuit, 2006. - 286 c. (Hanuuue B 6ubnmnorexke TYCVYP -
20 9K3.)

10. Opnos, Amutpuii CepreeBud. Xumus mouB : YueOnuk st By3oB / [[. C. Opnos, JI. K.
CanosnukoBa, H. U. Cyxanosa. - M. : Beiciiast mikona, 2005. - 557[3] c. (manuuue B 6ubmuoreke TYCYP
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- 10 7k3.)

11. Tleperyn, E. BeicTpbie MeTompl ompesnenceHus BpeaHbIX BemiecTB B Bosayxe [Tekcr] / E.
[eperyn. - [b. m. : 6. u.], 1970. - 358 c. - (Hanuuue B Oubanorexke TYCVYP - 1 3k3.)

12. CmupnoB, Iennamuii BacwibeBudy. @Dusnueckue METOABI HCCIEAOBAaHUS OOBEKTOB
OKpykatomiei cpensl : yuebnoe mocodue / I. B. Cmupros, /1. I. CmupHOB ; @enepalibHOE areHTCTBO 110
oOpazoBanuio, TOMCKHII TOCYIapCTBEHHBIN YHHUBEPCUTET CHCTEM YIPAaBICHUS U PaAUOICKTPOHUKH,
Kadenpa paanosneKTpOHHBIX TEXHOJIOTHNA M 3KOJIOTHYECKOro MOHUTOpHHTa. - Tomck : TYCVYP, 2007. -
167 c. (mamuuue B 6ubauoreke TYCVYP - 50 3k3.)

13. Maiictpenko, Banepuii HwukomaeBud. DKOJIOro-aHATUTHYECCKHA MOHHUTOPUHT CTOWKHX
OpraHWYEeCKHX 3arpsi3HuTenel : YueoHoe mocooue s By3oB / B. H. Maiictpenko, H. A. Kitoes. - M. :
BUHOM. JIaGopatopus 3Hanuii, 2004. - 322[6] c. (mammuue B 6udmmoreke TYCVYP - 50 3k3.)

4.3. YueOHO-MeTOAMYECKOE T0CO0HE U ITPOrPAMMHOE o0ecrneuyeHue

1. XuMmuyeckue METONbl KOHTPOJSI OKpYXKarwlued cpeabl: Meronuyeckue yKa3aHHs 110
MPAKTHYECKUM M CEMUHAPCKUM 3aHATUSM JJIsl CTYICHTOB HampaBlIeHHS NOATOTOBKH: «TexHocdepHas
0€301acHOCThY», «JKOJOTHUA M IpHUpoaomnoyib3oBanue» / Mununa M. B. - 2014. 24 c. [DnexTpoHHBIN
pecypc] - Pexxum nocryna: http://edu.tusur.ru/publications/4071, cBOOOIHBIH.

2. XUMHYECKHE METObI HKOJIOTHYECKOTO KOHTPOIIS: MeToauuecke yka3aHus K J1abopaTropHOMY
npaktukymMy / Mwuauaa M. B. - 2012. 48 c. [OnekrpoHblii pecypc] - Pexum pgocryma:
http://edu.tusur.ru/publications/1932, cBOOOHBIIA.

3. XWMHYECKHE METOIbI DSKOJOTHYCCKOTO KOHTPOJS: YUeOHO-METOAMYECKOe IMocodue IIo
OpraHM3allK CaMOCTOATeNbHOM padoThl / Mununa M. B. - 2012. 20 c¢. [DnekTpoHHbI pecypc]| - Pexum
nocrymna: http://edu.tusur.ru/publications/1934, cBoOOIHBIA.

4. Xumuueckre METOAbl KOHTPOJIS OKpyXKarlleid cpenpl: Meronudeckue yKa3aHus K
naboparopHoMy mpaktukymy / Mununa M. B. - 2012. 55 c. [OnekrponHbIit pecypc] - Pexxum mocryma:
http://edu.tusur.ru/publications/1922, cBoOOIHBIH.

5. XuUMHMUYECKHE METOJbl KOHTPOJISI OKpYXarollel cpeabl: YueOHO-METOAUYECKOe IOoCcCoOHue 1o
OpraHM3allK CaMOCTOATeNbHOM paboThl / Mununa M. B. - 2012. 14 c¢. [DnekTpoHHbIi pecypc]| - Pexum
noctyna: http://edu.tusur.ru/publications/1923, cBoOOAHBIH.

4.4. Ba3bl 1aHHBIX, HHGOPMALMOHHO CIPABOYHBIE H MOHCKOBBIE CHCTEMBI
1. http://edu.tusur.ru — HayuHO-00pa30BaTENbHBIN TOPTAT
2. http://lwww.chemistry.narod.ru, http://www.xumuk.ru —  HH(pOPMAIIMOHHO-CIIPABOYHBIE
pecypcsl
3. http://elibrary.ru — nayunas s1eKTpoHHas OUOIHOTEKA
4. http://www.twirpx.com — 3JIeKTpOHHBIE KHUTH [0 XUMHH
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