





1.  OBJACTH HPUMEHEHUA U MECTO JUCHUILIMHBI B YYHEBHOM INPOITECCE

Ilo cranpapry ®I'OC BO gucummimHa «QKOJOTUYECKAs aHATUTUYECKAsT XUMUSD» OTHOCUTCS
K TPYIIe BapHATUBHBIX AWCHHMIUIMH mpodeccuoHanbHOro Ojioka. M3ydeHue IUCHUTIIMHBI
«IKOJIOrHUecKasl aHATUTUYECKAsT XUMUSD» Oa3MPyeTcs Ha 3HAHUSX, MOJYYEHHBIX CTYIEHTOM IMPHU
u3ydeHun aucuuiuinH «Heopranmdeckass xumus», «AHaIUTHYECKAs XUMUs», «Pusndeckas
xumust», «besonacHocTh ku3HEemesTenbHOCTH». (OCBOEHHWE MAAHHON MUCLUIUIMHBI TO3BOJISIET
cTyaeHTy 3p(HEeKTHBHO U3y4aTh TUCHUTUTHHBI « MTHCTpYMEHTAIbHBIE METOIbI X UMUYECKOTO aHAJIH3a
BEIIECTB, MATEPHAJIOB U OKPY KAIOIIEH Cpeapny, K XUMUYECKast TEXHOJIOTHSY.

2. CTPYKTYPA JUCIUIIJIMHBbI

Xapaxkmepucmura yuednoi Oucyuniunsl

04.05.01 dynnameHTanapHas U MpPUKJIAAHAS
CrnenaiabHOCTD
XUMHSI
ITpoduis
OO6pasoBarenbHasi IporpaMma CHeLHaIUTET
Kpanudukarms Xumuk. lIpenonasarens xumun
KonuuecTBo copepkatenbHbIX MOAyIEH 1
JucrurmuHa 0a30B0i / BApUATUBHOM YacTH BapHWaTUBHAS YacTh NMPOdeCcCHOHANBHOTO OJIOKa
00pazoBaTeJIbHON POTrPAMMBI
Dopwmsbl koHTpoIst (MK, 3x3ameH, 3a4er) 1 MOAyJIbHBIN KOHTPOJIb, 3a4€T B 7 CEMECTPE
Mokasaren ouHasi hopma 3ao4Has popma
o0yUeHHs o0yUeHHsI

KonnuecTBo 3a4eTHBIX eANHUL (KPEAUTOB) 2
I'on noaroTrosku 4
Cemectp 7
KonnuecTso yacos 72
- JJEKIJMOHHBIX 28
- IPAKTUYECKUX, CEMUHAPCKUX -
- 1abOPaTOPHBIX -
- CAMOCTOSITEJIbHOM padboThI 44

B T.4. UHAUBHIyaJIbHOE 3a/1aHHe -
HenenbHoe KOIMYECTBO 4acoB, 5

B T.4. Ay IUTOPHBIX 2

3. OINHMUCAHMUE JUCIUMILINHBI

Ileau U 3axaun

Heab u3ydeHust Kypca « DKOJIOrHYECKasi aHATUTHYECKAs XUMUSD» — NaTh CTYACHTaM 3HAHUS U
npencraBieHuss 00 OCOOEHHOCTSIX aHaliu3a OOBEKTOB OKpPYIKAWINEW U MPHPOIHON CPenbl, O
COBpPEMEHHBbIX METO/aX, HCIOJb3YeMbIX MPH AaHAIN3€ PAa3HOOOPAa3HBIX pPeajbHbIX OOBEKTOB
(0OBeKTOB OKpysKaroiied cpenpl, OWOJOrMH, MEIULMHBI, CEIbCKOrO XO3SHCTBA), 3aJOKUTh
(dyHIaMeHTaNbHbIC 3HAHUS M MPUHLMIIBI, 3aKOHOMEPHOCTH, OOJACTH HCIOJIb30BAHUS METOIOB.
BeipaboTaTth  METOROJOTMIO  HMCMONB30BaHUS ~ Hambosnee  3(P(PEKTUBHBIX  COBPEMEHHBIX
AHAJMTUYECKHX METOAOB OMNpeNeieHHss OpPraHMYeCKUX U HEOPraHMYeCKUX COEAMHEHHH B
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COOTBETCTBUU C MPUHIIUIIAMA HOPMHUPOBAHKSI KAY€CTBA OKPYKAIOIIEH CPEeIbl.

3agaua Kypca — O3HAaKOMUTb CTYJIEHTOB C OCOOEHHOCTSMH mpodooTOopa U
poOOMOATOTOBKH OOBEKTOB OKPYIKAIOUIEH Cpenbl, ¢ MPUHIMIAMU aHAJU3a Pa3sHOOOPa3HBIX MO
MPUPONE, arperaTHOMY COCTOSHUIO M XUMHYECKOMY COCTaBy OOBEKTOB, CHOpMHpOBATH Y
CTYZIEHTOB MOHSITHS [TPO AaHATUTHYECKHE BO3MOKHOCTA COBPEMEHHOM aHAIUTHYECKON XUMHH MTPU
pelIeHUH BOMPOCOB 3AIUThI MPUPOTHON CPeIbl U 310POBbs HaceNieHHs, CHOPMUPOBATh YETKHE
MPEICTABJICHHS TIPO HKOJIOTUYECKYI0 aHAIUTUYECKYIO XUMHS KaK 00JacTb HAy4YHOI'O 3HAHHS, €€
CBSI3b C IPYTMMU HAYKaMU U €€ MPaKTUIECKOe 3HAYCHHE,

TpeGoBaHusi K pe3yabTATAM OCBOEHHMS AHCHMILIHHBL Ilporecc n3ydeHus: MUCHUTUTNHBI
«DKONOTHYECKAs aHATUTUYECKass XUMUSD» HAIPaBiIeH Ha (POPMUPOBAHUE SJIEMEHTOB CJIEAYIOIINX
xoMmneteHImii B coorBercTBUU ¢ ®PI'OC BO P® cnenuansHoctu 04.05.01 ®yHnameHTanbHas u
NpPUKJIaTHAs XUMHSI W OCHOBHOW 00pa3oBaTeNbHON MpOorpaMMbl BbICHIETO 0Opa3oOBaHUs
cnenuanbHOCTH 04.05.01 @yHnamenTanbHas U NPUKIAIHAS XUMHUS:

a) ynusepcaabHbix (YK):

YK-1. CnocoGeH OCyIIeCTBIATh KPUTHUECKUI aHAJIN3 MPOOJIEMHBIX CHUTYallii HA OCHOBE

CHCTEMHOT'O TIOAX0/1a, BBIPA0aThIBATh CTPATETHIO NEHCTBHIA,

YK-2. CnocobeH ynpasJisiTb MPOSKTOM Ha BCEX ATAax €ro *KHU3HEHHOTO IIUKJIA,

YK-8. CnocoOeH co3naBaTh U MOANEPKUBATh OE30MACHBIE YCIOBUS JKU3HEAEATEIBHOCTH, B
TOM YHCJI€ TPH BO3HUKHOBEHUH YPE3BBIYAHBIX CUTYaLUH.

0) oomenpodeccnonanbubix (OIIK):

OIIK-1. Cnocoben aHamM3UPOBaTh, WHTEPIPETHPOBaTL U  0000mATh  PE3yIbTATHI
SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX PadOT XMMUYECKOI HAIIPABICHHOCTH,

OIIK-3. CnocobeH NpUMEHSTh PacUETHO-TEOPETUYECKHE METONAbI IJIsl M3Y4YeHHs CBOICTB
BEIECTB M MPOLIECCOB C UX YUACTHEM, HCIIOJIb3YsI COBPEMEHHOE POrpaMMHOE oOecrieueHre U 0asbl
JaHHBIX TPO(ECCHOHATBHOTO HA3HAYCHNS,

OIIK-5. CrnocobeH wucnonbp3oBaTh WHPOPMALMOHHBIE Oa3bl MAHHBIX U ANANTHPOBATH
CYIIECTBYIOIIUE MPOrPaMMHBIE POAYKTHI IS PEIIEHHS 3a1a4 MTPO(PECCHOHAIBHON NeSITETbHOCTH C
y4€TOM OCHOBHBIX TpeOOBaHUI MH(POPMAIIMOHHOH 0€30MacHOCTHY;

OIIK-6. CriocobeH npencTaBisATh pe3yabTaThl NPOPECCHOHATBHON AESATENbHOCTH B YCTHOH U
MUCBMEHHOH (pOpMe B COOTBETCTBUHM C HOPMAMH M NPABUIAMH, IPUHATHIMU B TPO(ECCHOHATBHOM
coo0mecTse.

6) IlIpocheccuonanvusie komnemenyuu

Hay4Ho-ucciienoBaresibCcKasi 1eATEJILHOCTD:

IIK-1. Cnocoben mnpoomuTh cOop, 00paboTKy, aHammu3 U O0OOINEHHE pe3yNbTAaTOB
SKCIIEPUMEHTOB W HCCIENOBAHMNA B PAa3IMYHBIX OOJACTAX XUMHH, XUMUYECKOW TEXHOJIOTHU H
CMEKHBIX HayK.

TexHoJiorHYeCKasI AESITEILHOCTD:

IIK-4. Ciocoben mpoBOANTE HAYYHbIE UCCIIEAOBAHUS, COBEPLICHCTBOBATD U Pa3padaThiBaTh
TEOPUH M METOIbl M3YYEHHUsI XUMHUECKUX MPOLIECCOB, OCYIIECTBISATh MPAKTUYECKOE MPUMEHEHHE
MOJIYYeHHBIX 3HAHUH W PE3YJbTATOB B PA3JIUYHBIX OTPACIAX 3KOHOMHKH (TIPOMBIIIJIEHHOCTH,
CeNbCKOM  XO3SICTBE M JP.), CBSI3aHHBIX ¢ mepepaboTkoil  chipbsi, monydadpukarTos,
NPOMBIIIJICHHBIX ~ OTXOJOB, IIOJy4E€HHEM W COBEPIIEHCTBOBAHUEM PA3JIMYHBIX  BEINECTB,
MaTepHajoB, pa3pabOTKON U YIyUIIEHHEM TEXHOJIOTHYECKHIX MPOLIECCOB.

OprasnnzannoHHO-yNpaBJ/ieHYecKas AesiTeJJbHOCTh:

I[IK-9. CnocofeH NpUMEHATb  AaKTyaJbHY0 HOPMATHBHYKO  JOKYMEHTALMI0 B
COOTBETCTBYIOLIEH 001acTH 3HAHUH.

B pe3yabTare u3yueHnusi y4eOHOH JUCHUIIMHBI CTYAEHT J10JIKEH:
3HAMb:



— TEXHUYCCKYH0 HNOKYMEHTALMKO, METOAWUYCCKUEC, HOPMATHUBHLIE U PYKOBOAAIIHNE NOKYMCHTHI,
MaTe€pUaJibl, PErJaMEHTUPYIOIINE JESITEIbHOCTb COBPEMEHHON HSKOJOTMYECKOW XHMHH,
Ka4eCTBO OKPYIKaIOIIEH Cpebl i HOPMbI O€30MaCHOCTH,

— XHUMHKO-aHAJUTHYECKHE W HKOHOMHYECKHE XapaKTEPHCTUKH COBPEMEHHOTO OOOPYHOBaHHUS
KOHTPOJIbHBIX aHATUTHYECKHX JJAOOPATOPHIL;

— HNPUHOUIIBI COBPEMCHHBIX XUMHWYCCKUX, (1)I/I?>I/I"IGCKI/IXj (1)I/ISI/IKO-XI/IMI/ILIGCKI/IX, KHUHETHYCCKUX,
6I/IOXI/IMI/ILIGCKI/IX, HUMMYHHBIX METOAOB aHAaIU3a HEJICBbIX KOMIIOHCHTOB, SKOTOKCHUKAHTOB,

— METOZOJIOTHIO BBIOOPa METOAOB CHIDKEHHS Mperiena 0OOHapy KEHHs], MOBBIIEHUS PABUIBHOCTH,
BOCIIPOU3BOAMMOCTH, M30UPATETBHOCTH CTAHAAPTHBIX METOIOB aHAJTH3a,

— HNPUHOUIIBI U AHAJIUTHYCCKUE BO3MOXKHOCTU FI/I6pI/II[HbIX u KOM6I/IHI/IpOBaHHbIX METOO0OB
aHaJl3a, COBPEMEHHbIE TEHIEHIHMH B Pa3pabOTKe TAKUX METOJIOB;

— ocobeHHocTH OTOOpa, TPAHCTIOPTUPOBKHM, KOHCEPBUPOBAHHMS W XpaHeHHs MPOO0 OOBEKTOB
OKpYKarolen Cpenbl,

— BO3MOJKHOCTH JKCIIPECC- M TECT-METO/IOB B 3KOAHATUTHUECKOM KOHTPOJIE;

— HpO6HeMbI MpU 35KOAHAJIN3€ HEJICBBIX KOMIIOHCHTOB B BO3AYXE, BOAAX, IIOYBAX, CBAJIKAX,
0TXO0JaXx;

ymemp:

— OpraHu3oBaTh MpoBeneHHE padoT MO OOCIEOBAHHIO U KOHTPOJIO OKpYy’Karoluei
cpensr,

— 00OCHOBaTh 3KOHOMUYECKYIO I1eJIECO00Pa3ZHOCTh U HKOJIOTHYECKYI0 HEOOXOIUMOCTD
npuoOpeTeHNs] aHATUTUYECKOro OOOpPYNOBAaHUS Ul PEIIEHUS BOMPOCOB 3aIIHTHI
MIPUPOIHON Cpebl, OXPaHbI 340POBbsl HACEIEHUS,

— OpraHW30BaTh CHUCTeMy OTOOpa Mpo0 NPUPOAHON Cpenbl, MUIINEBBIX MPOIYKTOB,
OHMONIOTNYEeCKUX PO, PACTUTENLHOTO CHIPhSI U T. 1.

— OLEHUTH Lejecoo0pasHOoCTh U A(P(EKTUBHOCTh HCIOJNB30BAHUS OIMPENEICHHOTO
AHATUTHYECKOTO METO/Ia U 000PYIOBaHKSI B KOHKPETHOM 3KOJOTHUYECKOM CUTYallNH,

— HCIOJIB30BATh BHENAOOPATOPHBIE SKCIIPECCHBIE METOABI KOHTPOJISI U MOHUTOPUHTA,

— OpraHM30BaTh CUCTEMY KOHTPOJISI KA4€CTBA PE3yJIbTaTOB aHAIIN3a,

811a0emp:
TCOPETUICCKUMU U METPOJIOTUICCKUMHU OCHOBAMU SKOJIOTUYECKOH aHAJIUTHYECKOU XUMHH,
TEXHUKOH SKCIIEPUMEHTAIbHON pabOThl B AHAJTMTHYECKHX JIAOOPATOPHSIX;
paboToi ¢ HOPMATUBHBIMHU SKOJOTHYECKIMHU TOKY MEHTaMH.

4. COJEPKAHWE TUCOUILINHBI H ®OPMBI OPTAHU3ALNNH YYEEHOT O
MPOLIECCA

B pamkax wu3yudeHHs IUCHMILIMHBI MPEIyCMOTPEHBI CleAyromue (OpMbl OpraHU3aLUU
yueOHOro mpouecca; JEKLHHU 1 CAMOCTOsITeNIbHAs padoTa CTYASHTOB.

.HGKL[I/IOHHbIe 3aHATUSA NPEANONararOT OBJIAACHUEC TCOPETHUUYCCKUMHU OCHOBAMHU AUCLUITIINHBI,
NpakTHYeCKUe — JJisl OBJIJACHHsI MeToAaMu pewenus 3aaad. CaMocTosTeNnbHas paboTa CTyIeHTOB
npeaycMaTrpmuBacT MNOATOTOBKY K JICKIHMOHHBIM 3aHATUAM, H3YUYCHUC yqe6HO-MeTOHquCKOﬁ
JUTEPATYPbl, COCTABJICHUEC KOHCIIEKTOB, ITOATOTOBKY HpeSeHTaL{I/Iﬁ 1 OOKJIaaoOB.

TGKYLLII/Iﬁ KOHTPOJIb OCYLHCCTBIIACTCA HYTéM BBIITOJIHCHUA HWHAWBUAYAJBbHBIX SaI[aHI/Iﬁ 10
KypPCY, MOIYJBbHBIX KOHTPOJIbHBIX Pa0OT MO MPOBEPKE TEOPETHUECKUX 3HAHUH U MPAKTHYECKUX
HABBIKOB.

B yuebHOM mpouecce NPUMEHSIOTCS AKTHBHBIE M WHTEPAKTHBHBIE (POPMBbI MPOBEICHUS
3aHSTUH, BHEAyJUTOPHAs CaMOCTOsITeNbHAasl pabora, OalIbHO-PEHTHHIOBAasl CHCTEMa OLEHKU
yCIeBAaeMOCTH, JINTYHOCTHO-OPHEHTUPOBAHHOE O0yUYeHHE, TPOOIeMHOe O0yUYeHHE.

Marepuan u3JaraeTcs c UCIIOJIb30BAHUEM OOBSICHUTENIbHO-UJUTFOCTPATHUBHBIX,
SBPUCTHYCCKUX W HCCICAOBATCIIBCKUX METOAOB IMPENOAaBaHUA. HpI/I NPOBCACHUUN JICKIIUU-
BU3yamu3alMk s OOCY’KIEHWs Marepuajia UIMPOKO HCIOJB3YIOTCS — MYJbTHMEIHITHBIE



Mpe3eHTaluy, aHuMauu. Takke MPOBOASTCS JIeKIUHM npoOjieMHbIe, OMHAPHBIE W C 3apaHee

3aIllIaHUPOBAHHBIMU OIIIMOKAMH.
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IopsinkoBbIN HOMEP H TEMA

Kpartkoe cogep:kanue TeMblI

Cooeporcamenvnotil MOOY/1b 1 «IKoocuyeckan
AHATUMUYECKAS XUMUS)
Tema 1. Ilonsitue 00 | [Ipenmer, cTpykTypa U 3amadd  Kypca «IKOJOTHYECKast
9KOJIOTOAHATHUTHIECKOM aHanmuTH4YecKast XuMmus» KoHTponmpyemble OOBEKTBI U
KOHTPOJIE OOBEKTOB | KOMIIOHEHTBI METONOJIOTHST HKOAHAJIUTUYECKOTO KOHTPOJIS

OKPY>KaroLEeH Cpebl.

XUMUYECKUH COCTaB OOBEKTOB OKPYKAMOIIEH M MPUPOTHON
Cpeabl: BOIA, BO3AyX W arMOC(epHbIe OCAIKH, TOYBBI U
IOOHHbIe OTJIOXeHUsI. COBPEMEHHOE COCTOSIHHUE W MPOOJIEMBI
5KOAHAJIUTHYECKOrO KOHTPOJIA

Tema 2. Metonnl
SKOAHATUTUYECKOTO  KOHTPOJIS
U UX OCOOEHHOCTH.

AHAIUTUYECKUI LIUKJ U €ro 3Tarbl. Y HUBEpPCAIbHAsI CUCTEMa

XUMHUYEeCKOro  aHanuza  Meroabl  3KOaHAJIUTHYECKOTO
KOHTposiss. HopmupoBaHHMe kadecTBa NPUPOAHOM Cpensbl:
atmocepa, ruapochepa, TmMOYBA, TPOAYKTHI TMHTAHUS.

Hopmuposanne B oOnacté pagunaunoHHOH O€30macHOCTH
OcoOenHocTn aHanu3a NPUPOAHBIX 00bekToB. Cucrema
CTaHAApPTOB B OOJACTH OXpPaHbl OKPYXKAKOLIeH Cpeabl M
HOPMATHBbI €€ Ka4eCTBa.

Tema 3. TIpobootbop u
poOOIOATOTOBKA B
HKOAHATUTUIECKOM KOHTPOJIE.

Bunet mpod Otbop mpod BoO3Ayxa:  KOHTEHHEpHI,
abcopOunoHHOe yJIaBJINBAHUE, KPUOTEHHOE
KOHLIeHTpUpoBanue (ynaBiuBaHue), copOuwmst (aacopOuws).
Otb6op mpob BOABI M BOAHOH OMOTHI. MeToabl M3BJICUEHUS
3arPSI3HSIIOIIUX BEIIECTB M3 BOJBL KHIKOCTh-3KUIKOCTHASI
SKCTpakums, TBepAodasHash SKCTpakius, MeMOpaHHbIE
METOIBI, ra3oasi SKCTPaKLUS, CIIpeH-OKCTPAKIIHS,
CBepXKpuTHYeckast (QirouaHas SKCTpakuus. MUKPOBOJIHOBAs
npobonoaroroBka. OTOOp MpPoO MOYBBL, PEYHBIX U MOPCKHX
OTJIOKEHUH, LUIaMOB. METOIbl M3BJEYEHHUS 3arps3HAIOLIUX
BEIIECTB M3 NOYBBI (IPOOOMOATOTOBKA): TepMopecopOuus
npu temmeparype 150-300°CKugkoCTHast — SKCTPaKLIUS,
CBEpXKpUTHYECKast (QronaHAs SKCTPAKIMS, DKCTPAKIUS B
MHUKPOBOJTHOBOM TI0JI€, Mapo(asHblil aHATH3.

Tema 4. CoBpeMeHHOe
COCTOSIHUE u npoOIeMbl
SKOAHAIUTUYECKOTO KOHTPOJIS
BOJI.

Koutponupyemeie KOMITOHEHTBL. DKOaHATUTHIECKUI
KOHTPOJIb OOIIMX IIOKA3aTeNN 3arps3HEeHUs BOA. OOImMiH
opranuueckuii yriepon (OOVY);xumuueckoe mnotrpediieHne
kuciopona (XIIK);6unoxumudeckoe noTpedeHue KHUCIopona
(BIIK);00muit a30T; ymenbHas 3JEKTPONPOBOAHOCTD, pH;
JKECTKOCTh, OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIA TTOTEHLIHAI
(En); OMOTeCTUPOBAHUE. KonTpons conep KaHus
PACTBOPEHHBIX Ta30B. PACTBOPEHHBIH KHUCIOPOI, CBOOOHBIM
u obumit xyop. KoHTponp conepkaHMs HEOPraHUYECKHX
COCAMHEHUH OlpeneieHne  o0Iero as3ora;, OIpenesieHne
HUTPATOB M HUTPHUTOB, ONPEACTICHUE aMMOHUS;ONPENCICHHIE
MeTaioB; onpexaeneHue gpochopa u pocharos; onpeneneHue
xjopunos. OnpeneneHne HEOPraHMIECKUX aHUOHOB. oHHAs
xpomarorpadus. KoHTponmb comepikaHUs OpraHHMYECKUX




KOMIIOHEHTOB.  OINpENeNIeHHe  MOBEPXHOCTHO-aKTHBHBIX
Bemects  ([IAB),ompenenenue  JeTydyux  OpPraHUYECKHUX
coennaennii (JIOC). IlerekTopbl B Ta30BOM XpomaTorpaduu.
Onpenenenne HedTenpoaykroB. OmnpeneneHue (¢HeHOIOB.
DeHONbHBIN HHAEKC.

Tema 5. CoBpemeHHOe
COCTOSIHUE u npoOIeMbl
SKOAHAIUTUYECKOTO KOHTPOJIS
BO3/yXa

DKOaHAIUTUYECKUH KOHTPOJb ra30B M IapoB B BO3AYXeE:
ompexneneHne B Bo3ayxe coenuHeHuidn cepbl (SO, H»S,
H>S0,4), onpenenenne B BO3ayxe coenmHeHuil azora (NHj,
NO, u ppyrue okcunmbl, NoHy), Oz, okcumoB yriepona.
Onpenenennie  ¢proposogopona.  Ompenenenue  JIOC.
Xpomaro-macc-ciekTpoMeTpust. OmpeneneHue a’po3olet,
neuteil. MHaekc depHoro aeima. I'paBumerpudeckuil MeTon
OmpeneseHnsl B3BeLIeHHbIX dacTull. OmnpeneneHue acOecra.
Mertannbl. TerpasTWiCBUHEI] W CBHUHEI B aTMOC(HEpHBIX
a’posossix.  Jlpyrme Merayuibl, PTyTh. ABTOMATHYECKHE
npUOOPHI AJIs1 KOHTPOJISI KAYEeCTBA BO3yXA.

Tema 6. CoBpeMeHHOE

OnpeneneHI/Ie B NMOYBAaX TOKCHYHBIX MCTAJIJIOB. HGCTI/ILII/II[bI B

COCTOSIHUE u npobnems! | mouse. Kiaccupukanmss W yCTOWYMBOCTH MECTULIUNIOB.

SKOAHAIUTHYECKOTO KOHTponsd | Meronbl  ompenesneHust nectuuuaos. Heopranuueckue

MOYBBI, JOHHBIX OTJOXKEHHIL, | 3arpssHuTenn:  ceposomopon  H,S,cymbdar-nousiSO4”

MUIIEBbIX TPOAYKTOB dbocdop, docdartsl, ¢bTop (obmuii), HUTPATBL
Hedrenponyktel B TOYBE W  AOHHBIX  OTJIOXKEHUSX.
OmnpeneneHne TOKCHYHBIX OPraHUYECKHX BEIIECTB HA
CBaJIKax OBITOBBIX u XUMHYECKUX OTXOZOB.
TOKCHKOIOrHYeCKH KOHTPOJIb MUIIEBHIX NPOIYKTOB.

Tema 7. CoBpeMeHHOE OOBekThl  HWcclenoBaHus, OTOOp mpod, TOArOTOBKA

COCTOSIHUE u npoOIeMbl
HKOAHATUTHYECKOTO  KOHTPOJIS
OMONOTMYECKUX MaTEPUAIOB

Ounonornyecknx mnpod K aHamuM3y MeTonsl OnpeneneHus
OTHENbHBIX KOMIIOHEHTOB B Oumompobax. Meramibl #
MeTaJUIoOpraHnyeckue coequHenus. OmnpeneneHue JeTydnx
OPraHUYeCKNX COCTUHEHUH.

TemaTuuyeckusi miaxn

CoaepxaTejibHbIH MOAYIb 1

Koaun4yecTBo 4acos

OuHas ¢opma o6yueHust 3aounasi popma o0yuenust
B T.4. B T.U.
Ha3sBaHus comepRaTeIbHbIX el &a A el el s | &
o o) | E|lpg B 5= o | 2|5 E|I5 =
MoOaYyJied U TeM = =l ol all 8] 8 & = 5|l ol alf ols &
o =2l el olryl 28 ) Ele|lolxg|28
Q gl Z| e|lc s &'Q Q g | 2| eloc e|FY
= 2 | Bl s|F e =S = 2 | Bl 3| alx S
o) E| &l @ O E| &l o @
E | 2| o1& 8 B w = 2l oS = w
S| Qo= g H = S|g|s glE =
2 8| an 2l s = s
El B|o = E|l&B|o =
Tema 1. llonstue ool 6 | 2| - |- 4 11
3KOJIOTOAHAJTUTHYECKOM
KOHTpOJIE 00BEKTOB
OKPY>KarOIeH CpeniblL
Tema 2. Metoanl 8 |12 = | 6 11
SKOAHATUTUYECKOTO




KOHTPOJISI U UX 0COOEHHOCTH.

Tena 3.IIpobootdop ul 104 | — |[—| 6 11
poOOMOATrOTOBKA B
SKOaHAIUTUYECKOM
KOHTpOJIE.

Tema 4. CoBpeMeHHOE 1416 | — || 8 11
COCTOSIHUE HW  TPOOsIEeMBbI
5KOaHAJIUTUYECKOTO
KOHTPOJISL BO.

Tema 5. CoBpemeHHOE 1416 | — || 8 11
COCTOSIHUE H  TPOOJIEeMBI
5KOaHAJIUTUYECKOTO
KOHTPOJISI BO3/IyXa

Tema 6. CoBpemeHHOE 1216 | — || 6 11
COCTOSIHUE HW  TPOOJIEeMBI
5KOaHAJIUTUYECKOTO
KOHTPOJII  MMOYBBL, JTOHHBIX
OTJIOJKEHHI, MHUIIEBBIX
MPOJTYKTOB

Tema 7. CoBpeMeHHOE 8 21 — || 6 11
COCTOSIHUE H  TPOoOsIEeMBI
5KOAHAJIUTUYECKOTO
KOHTPOJIA OMOJIOTHYECKUX
MaTepHaJoOB

Hmozo 72 128 — | —| 44 72

nO codepricamenbHoMy
Mmooy 1

5.  METOJWYECKHE PEKOMEH/ALMH JUISA IPOBEJAEHUSA
JIEKOMOHHBIX, MPAKTHYECKUX U JIABOPATOPHBIX 3AHSTHIA

Cogepxartcst B y4eOHO-METOIHYECKOM KOMILJIEKCE TUCIIUIITHHBL

Tembl JIeKIIHOHHBIX 3AHATHH

Ne
nn

Hazeanue memoi

Koauuecmeo
yacoe

[Ipenmert, CTPYKTypa U 3a8a4u Kypca « DKOJOrn4yecKkas aHaJIuTu4eckas
xuMusD». KoHTponmpyembie 0OBeKThl 1 KOMITIOHEHTHI.

2

MeTon0I0rHs 3KOAHATUTHISCKOrO KOHTPOJIA

(9%

XUMUYeCKUI COCTaB OOBEKTOB OKPYIKAIOIIEH U MPUPOIHON CPEIbI.

AHaJIUTUYECKUH IMHUKJI U €0 3Tallbl. YHI/IBepcaanas{ CHCTEMAa XUMHNYECKOT'O
aHaHI/ISa.MeTOI[bI SKOAHATUTUYCCKOT'O KOHTPOJIA

HopMuposanue ka4ecTsa NPUPOJHON CPEabl

[IpoGooTOop 1 MpoOONOATrOTOBKA B SKOAHAIUTHUECKOM KOHTPOJIE

CoBpeMEeHHOE COCTOSIHHE U MPOOJIEMbI 5KOAHATTUTUIECKOTO KOHTPOJISL BOX

DKOAHATUTHYECKHI KOHTPOJIb OOIUX MOKA3aTeNel 3arpsi3sHeHUsT BOA

O[R[N |

KoHTposb comepkaHus B BOJAaX HEOPraHUYECKUX COCIUHEHUI

[N NS R O3 [ \O 3 I SO 28 B \C T I NS 38 I \S]




10 |KoHTposb copepskaHus B BOAAX OPraHUYECKUX KOMIIOHEHTOB 2
11 |9xoaHanUTHYECKUH KOHTPOJIb ra30B U MAPOB B BO3AYXE 2
12 |Onpenenenne B BO3AyXe a3pO30JieH, NbUIEH, METAJJIOB 2
13 |CoBpemMeHHOE COCTOSIHHME€ H TMPOOJIEMBI 3KOAHATUTHYECKOTO KOHTPOJIS 5
MOYBBI, TOHHBIX OTJIOXKEHUHN, MUILEBbIX MPOAYKTOB
14 [CoBpemeHHOE COCTOSTHHE W MPOOJEMbl SKOAHAIUTUYECKOTO KOHTPOJS 5
OMONIOrNYECKUX MaTEPUAIOB
BCEI'O 28
Tembl NPAKTHYECKUX 3aHATHH
(mom mun 3auamuii, KOMopwiii NPeoyCMOmpeHr yueOHbIM NIAHOM)
6. METOAUYECKHUE PEKOMEHJIAIINU ITO OPTAHU3ALINN
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB
Copnepxatcst B yueOHO-METOUYECKOM KOMIUIEKCE AUCLUTUINHBL
Oprasuzanust caMocTosiTeIbHOI padoThbl CTYIEHTOB
(coomeemcmeeHHo OannbIM 6 Madbuye MemMamuyecko2o NiaHa)
Konuuecmeo
I yacoe
i Ha3zeanue memoi
ouHaA 3ao4nasn
dopna | popma
1 |Tema 1. Tlonstue 00 5KOJOTOAHATUTHYECKOM KOHTpOJe OO0beKkTOB| 4
OKPY>KaroLel Cpebl.
Tema 2. MeTopl 5KOAHAIUTHYECKOTO KOHTPOJISI K UX OCOOCHHOCTH. 6
3 |Tema 3.1IpoSooTOop 1 mpoOOIIOATOTOBKA B YKOAHATHTUIECKOM KOHTPOJIE. 6
4 |Tema 4.CoBpeMEHHOE COCTOSIHME€ M MPOOJIEMBbl 3KOAHAJUTUYECKOro[ 8
KOHTPOJISI BOA.
5 |Tema 5.CoBpeMeHHOE COCTOSIHHE W NpPOOJEMbl 3KOAHAIUTHYECKOro| 8
KOHTPOJISI BO3yXa
6 |Tema 6.CoBpeMEHHOE COCTOSIHHUE U MpOOJEMBI 3KOAHAIUTHYECKOro| 6
KOHTPOJISI [TOUBBI, TOHHBIX OTJIOXKEHUMH, MUIIEBbIX TPOAYKTOB
7 |Tema 7.CoBpeMeHHOE COCTOSHHE U TMpoOJeMBI 3KOAHAJUTHYECKOro| 6
KOHTPOJIs1 OMOJIOTMUYECKUX MaTePHAaJIOB
BCEI'O 44

7. NHANBUIYAJIBHBIE 3AJTAHUSA
(ecnu npedycmompeno npo2pammoir)

Conepxarcs B y4eOHO-METOIMYECKOM KOMITJIEKCE TUCLIUTLTUHBI.

8. KOHTPOJIBHBIE BOITPOCHI K IPOMEXYTOYHOM ATTECTAIIUHA

1. Yro Takoe 3KOJOrHUecKass aHAIUTHISCKAst XUMUS U KAKOBBI €€ 3anaq1/1?

2. JAns wero ciy»xat o0o0IeHHbIe cyMMapHble okasarenu’? [Ipusenure npumMepsL.
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3. Uro HazbiBatoT rymycoM? Xumuueckas npupoaa rymyca. Kak otaenuTs ryMUHOBBIE KUCIOTBI OT
($yJIbBOKUCTIOT?

4. UYro Takoe cymnepskoTokcukaHThl? Ha kakue knaccel oHM mnopnpaspenstorcsa’ Ilpusenure
MIPUMEpBHIL.

5. Kakue mpubopel oTHOCATCA K mnpubopam ofmero HasHadeHusa? Jlid dYero ciyskar
CHeLHAN3HPOBAHHBIE IPUOOPHI?

6. Kakue ananutudeckue npuOOphI AJisl MPOBEASHHS SKOJOTHYECKOr0 MOHUTOPUHTA BBIMYCKAIOT B
Houbacce, Ha Ykpanne? OxapakTepu3yiTe UX BO3MOKHOCTH U aHATUTHYECKHE XapAKTePUCTHKH.

7. Ilocne spmapusanus 250,0 oM’ npoObl MOBEPXHOCTHOH NPUPOAHON BOABI TMOJYYEH CYXOM
octaTok Maccoit 2,0136 r. K kakoMy THIy TOBEPXHOCTHBIX BOJI OTHOCUTCS mpoda?

8. B cpenneMm mousel comepskaT 1o macce 33% kpemHus u 6,6% amomunus. [lepecuuraiite 3TH
maHuble 1t S0, u AlLOs.

9. Uro Takoe ananuTuueckuii uuki? Jlaiite onpeaeneHne MeToaa, METOIUKH.

10. Kakue Buger IIJIK Ber 3nHaere? Uro takoe BJAK m B kakux ciydasx NPUMEHSIETCS 3TOT
Hopmatus? Uto takoe [1JIB u ITJIC?

11. YUro Takoe akTHUBHOCTb, HKCIIO3ULIMOHHAS, MOIJIOLIEHHAs U SKBHUBaJEeHTHas N03bl? B kakux
eAMHULIAX U3MEPEHUs] OHU BbIpaXKaroTCs?

12. IlpuBenure mpUMepbl XUMHUYECKHUX, (PH3UKO-XUMUYECKNX U (PU3NIECKHX MeTON0B. KakoBel Mx
BO3MOYKHOCTH B aHAJTU3€ SKOJOTHYECKUX OOBEKTOB?

13. Kakume wmeronsl Ber Obr BbIOpamu ansi a) ONEPaTHBHOIO MOHUTOPHHIA COAEPIKAHUS
3arpsi3HUTENIe B KPYMHOH maptum mpod; 0) Hambojee TOYHOTO OMPENESTeHUs COIEPIKAHUS
3arpsi3HATENEH B HECKOJIBKHX Mpodax.

14. Kak mpaBUIIbHO HA3BIBAIOTCS MOPCKHE BOABI B COOTBETCTBUHU C KJIaCCU(HUKALMEH MPUPOIHBIX
BOI, pa3paboranHoit O.A. AnekuHbIM?

15.JlonmycTuMblii ypoBeHb KaAMHsA B 3€PHOBBIX M Kpymax cocraBisier 0,1 mr/kr. Beipasute 3T0
3HAYeHUE B eNUHULIAX ppm, ppb, B %.

16. B BomHbIX 00BEKTaX, HMEOIUX pbiOOx03siicTBeHHOe 3HaueHue, [TJIK(Cr(VI)) = 20 mkr/n, a
MAK(Cr(IlT)) = 70 mxr/n. Cpenaiite BBIBOA O CPaBHUTENBHONW TOKCHYHOCTU 3THUX ABYX (opMm
xpoma. B npobe Boxmsl oOHapyskeHo 0,03 ppm xpoma(VI) u 0,035 ppm xpoma(Ill). OtBeuaer nu
Takasl BOJla CAHUTapHbIM HOpMam?

17. Cxonbko MoJsieKyJ1 opManbaeruaa NPUCYTCTBYET B KAXKIOM KyOHMUECKOM CAaHTUMETPE BO3AyXa
IIPU HOPMAJIbHBIX YCJIOBUSIX, €CJIM €r0 KOHLEHTpalus JOCTUTaeT 3HaUeHus NpeebHO A0MYCTUMON
pasosoii koHuenrpauuu IIJIK,, = 0,035 MI/M?

18. CkompkO 4YacTHI[ TBUIM MPHUCYTCTBYET B KaXIOM KyOMUYECKOM METpe BO3AyXa IpHU
koHIeHTpaluy, pasHoi ITJIK nnst paGoueli 30HBI, cocTaBistomei 6 Mr/M (IpUHSATD. TIOTHOCTH
bl — 4 r/eM’, auametp dactul — 0,5 MKM, BCe YaCTHUIIbI cheprueckoit popmbr)?

19. KakoBa obmas *ecTKoCTb BOABI MHpOBOro okeana (Bogpl MUpPOBOro okeaHa copepikaT (B
mr/n):Na™ — 10560; Mg®'— 1270; Ca*"— 400; K- 380; CI” — 18980; SO,* — 2650; HCO; — 140;
Br —65;F —1)?

20. Uem o0yclOBIIEHO KOJMUYECTBO oTOMpaemoit mpodel? Uto Takoe cMernannas npoda? B dem ee
OTJINYUE OT MPOCTOM?

21. Kakue npucnocoOeHus HCIIONB3YIOT At 0TOopa mpod BO3MyXa, BOIBI?

22. Ha kakoM pacCTOSIHMM OT WCTOYHHKA 3arpsisHeHHsi HaOMromaeTcs HawOoJbllee COAEepKaHUe
3arpsizHuTeNs B mouse? [lepeuncnurte m3BecTHble Bam criocoObl mM3BlieUeHUs 3arps3HUTENEH U3
MOUBBI.

23. Kakne KOHCepBaHTHI MPOO BOABI B SKOAHATIUTUYECKOM KOHTpoJie Brl 3HaeTe? B kakux ciydasx
KOHCEPBHPOBAHUE MPOOBI HE IOy CKaeTCs1?

24. Tpennoxute crnocod ortdbopa mpoObl Bo3myxa paboued 30HBI MU ONPEAESICHUs] COAepKaHMUs
TSKENbIX METAJIOB.

25. Ilpu skcTpakumu M3 BOAbI (eHoma XJI0podopMOM KOHCTAaHTA pacrhpeneneHus paBHa 1,9.
Paccunraiite KOHIEHTpauuu ¢QeHona B Boxe W XJopodopMe TOcCie 3KCTPAKLUUHU, €CIH 0
SKCTPAKLUKU B Bone coaepskanock 0,05 ppm ¢eHona.
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26. Koncranra pacrpeneneHusi NpH 3KCTPAKLUUU MUPUANHA TOJYOJOM M3 BOABI COCTaBiseT 2,7.
CKoJIBbKO pa3 HEOOXOAUMO MPOBECTH HKCTPAKLIUEO, YTOOBI MPOSIKCTPArupoBaTh NTUPUANH Ha 90%?

9. OBPABEII MOAYJIBHOI'O KOHTPOJIA
(obpazey eapuanma u kpumepuu oyenusanust)

IOy BIIO TOHEIKA HAIIMOHAJIGHBIIL YHUBEPCUTET>»

DakynbTeT XHMHYECKHH

CneyuansHocme: 04.05.01 @DynoamenmaibHas U RPUKIAOHASA _ XUMUSL
OobpasosamenvHas NPocpaAMMA: cHeyuaIumem

Cemecmp 7

Yuebnasn oucyuniuna DKOJIOrHYECKAS AHAJTUTHYECKAST XMMHUS

MOJAYJIbHASA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

1. Oxapaxrepu3syiiTe MeTO/bl 3KOAHATUTUYECKOTO KOHTPOJIS.

2. BricokoaddexTuBHas KHOKOCTHAs Xpomarorpadus © €€ HCIOJNb30BAaHHE B
HKOAHAJIUTUIECKOM KOHTpPOJIE.

3. Onpenenenre OKCUIOB yriiepoaa B BO3AyXeE.

4. Ilpu s3KCTpakuH U3 BOIBI (peHoIa XJIOpOohOPMOM KOHCTAHTA pacrpenesneHus pasHa 1,9.
Paccunraiite KOHIEHTpauuu ¢eHona B Boxe W XJopodopMe TOCie 3KCTPAKLIUHU, €CIH 0
SKCTPAKLUKU B Bone coaepskanoch 0,05 ppm ¢eHona.

5.B BogHbIX 00BEKTaxX, UMEROIINX pbiboxo3siicteerHoe 3Hadenue, [IJIK(Cr(VI1)) = 20 mxr/m,
a IIJK(Cr(Ill)) = 70 mxr/n. Cnenaiite BBIBOJ O CPAaBHUTEIbHONW TOKCHYHOCTU 3THX IBYX (Popm
xpoma. B npobe Bonsl oOHapyskeHo 0,03 ppm xpoma(VI) u 0,035 ppm xpoma(Ill). OTBeuaer nu
TakKasl BOJa CAHUTAPHBIM HOpMaM?

VTBepKIEHO  Ha  3acemaHuu  Kadeapsl ,
MpOTOKOJ Ne OT «__ » 20 T

3aBenyromiuii kageapoi
IIpenonasaTens

Kputepuu oueHuBaHusi MOAYJBHOT0 KOHTPOJISI

Homep 3a0anus Konuuecmeo 6anios
1 10
2 10
3 10
4 10
5 10
Bcezo 50

11. OBPA3EIl TECTOBOI'O 3AJIAHWUA (npu nanuvuu)

1. Conepskanue 030Ha B aTMocdepe Haa reorpadudeckoii Toukoi coctaBuiu 350 en. beuia u
3
NPEeBbIIIEHA CPEIHSISI s STOTO PerrMoHa KOHIEHTPALUs 030Ha, PaBHas 35 MKT/M™?
A )eOunuyst usmepenuii HeCONOCMAGUMbI
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b )oa, 6 1,3 pasa
B )nem, ona 6vi1a 6 1,2 paza menvute
2) Hem, SMu 3HAYEHUsl PABHbI
0) oa, konyeumpayus 6w11a Ha 10% 6onvuie
2. Kakue n3MeHEeHUsI CBSI3aHbI C YBEJIMUCHUEM COJTHEUHONW aKTUBHOCTHU?
a) 3HAYUMENbHO YEeTUYUBAECMCSI HOMOK CONHEYHOI SHepeUul

0) 3aMemHO yseauyusaemcs memMnepamypa 6 NpU3eMHOM cloe ammocgepul

8) 6 cnexmpe Connya 3HAYUMENLHO 803PACMAen OOJIsi BUOUMO20 UTYYEHUS

2) 6 cnexmpe Connya 3nauumensHo 603pacmaem 005l UHPPAKPACHO20 U3TYYeHUs]
0) 6 cnexmpe ConHya 3HAUUMENbHO 803PACMAEN QOIS HCECMKO20 Uy YEHUs.

3. OCHOBHyIO pOJb B HMHHUIMHUPOBAHWH IPOLECCOB OKHUCJIEHUsI TNpuUMeced B Tpomocdepe

UTPAIOT:
a) Kuciopoo 6030yxa
0) 0301
8) c80600HbIE PAOUKATb
2) oKcuovl azoma
0) acecmroe usnyyenue
4. KoHueHTpanus 030Ha B aTMocepe mo Mepe yaaieHus: ot 3eMiTu:

a) SKCMOHEHIHUAJIBHO YMCHBIIACTCA C YBEIIMYCHUEM PACCTOAHUA OT MOBECPXHOCTU 3emau
6) IKCROREHYUAIIBHO YBENUYUBAECNICAH C YEEIUHYEHUEM PACCMOAHUA ON NOBEPXHOCHIU

Semnu
8) Docmuzaem MAKCUMATbHO20 3HAYEHUS 8 MpOnocgepe
2) docmuzaem MAKCUMANbHO20 3HAYEHUS 6 cmpamocgepe
0) docmuzaem MAKCUMATbHO20 3HAYEHUs1 8 Me30cghepe

5. OCHOBHO¥ BKJIaJ B aHTPOIIOT'€HHOE 3arpsi3HeHNE aTMOC(HEPhI COSTUHEHUSIMU CePbl BHOCST:

a) 8v16pOChl 8YIKAHOB

0) oxeanuuecxue a’po3onu

8) 8b16POCHI NPEONPUAMUTL XUMUYECKOT NPOMBIULIEHHOCIIY
2) 8616pOCH! ABMOMOOUTBHO2O MPAHCHOPMA

0) eviopocer 193C, pabomaiowgux na yane u mazyme

12. KPUTEPUM OHEHNUBAHUA

Pacnpeoenenue 6ai106, Komopusie MOZyn ROJLYHUUML CHIYOEH bl

6 npowecce U3yienui 0ucuunﬂuubl

Opranu3aunoHHO- CPC Bcero
yueOHasi paGoTa | Huausuayaabuasi | Moayabueiii | Muausuayaabuas
CTyAeHTa padora KOHTPOJIb TBOpYecKasi padora
Max 15 Gamnos max 50 max 35 Gannos 100 GamnoB
Oasos
HIxana coomeemcmeus 6a1/106 HAUUHOHWILHO WIKAIlE
Ouenka Ouenka no Ouenka no rocyAapcTBeHHOH MIKAJIE Ouenka no
no mkaJje | 100-6aj1bHoOM (3x3amen, AuddepeHuPOBAHHBII 3a4eT) rocyaapCcTBEeHHOH
ECTS HKaJe mKaJe (3auer)
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A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopomo) 3a4TEHO
C 75-79 4 (xopomo) 3a4TEHO
D 70-74 3 (YOOBIETBOPHUTENBHO) 3a4TEHO
E 60-69 3 (YOOBIETBOPHUTENBHO) 3a4TEHO
FX 35-59 2 (HEeyAOBJIETBOPUTENILHO) HE 3a4YTE€HO
C BO3MOXXHOCTBIK) TOBTOPHOM CAAYH
F 0-34 2 (HeyAOBJIETBOPUTEINILHO) HE 3a4YTE€HO
C BO3MOKHOCTBIO TOBTOPHOW CA4H MPH YCIOBUU
00s13aTeTbHOr0 HAOOpa TOMOJHUTENBHBIX OAJJIOB

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O TIPOIECCA

JlexIMOHHBIE 3aHATHS IPOBOASATCS B ayAUTOPUHU, OCHALLEHHONW MyJIbTUMEAUNHON TEXHUKON U
nockoil. lucuumuinHa obecneueHa KOMIbIOTEPHBIMHU MPE3EHTAINSIMH, COCTABJICHHBIMU JIEKTOPOM.
Jns camMocTosTenbHOH paboThl CTYIEHTOB HMEETCS JOCTYI B KOMIIBIOTEPHBIH KJacc ¢

BBIXOAOM B UHTCPHET.







