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1. HEJIX OCBOEHUA JUCHUITJINHBI

Lenvio 0CBOEHHS AUCLHUIUIHHEL ABISETCA 00y4EHHE CTYACHTOB TEOPETHYESCKUM H
NPaKTHYECKUM OCHOBAM METO/laM KOJIMYECTBEHHOTO aHAJIH3a ¥ HACHTH(HKAIUH BEeleCTB 0OBEKTOB
OKpYJKalollleH cpelbl.

3adaya JUCUHUIIIUHBL COCTOHT B TOM, YTO Ha OCHOBAHHH MOJYYEHHBIX TEOPETHIECKUX 3HAHHH
H IIPaKTHYCCKOr0 OBJIAJCHHS Pa3JIHYHBIMH METOJAaMH aHalk3a, a TAKKe METOJaMH pacyeTa
PEe3yJILTATOB 3KCIIEPUMEHTA, CTYACHTHI MOTJIH NIPAaBHIBHO BEIOMPATh METO/bI HCCIICI0OBAaHUS
BEIIIECTB B COOTBETCTBHH C IMOCTABJIEHHOM Nepe] HUMU npobieMoii, pa3paboTaTh CXeMy aHaIu3a,
MIPAaKTHYECKH MIPOBECTH €r0 ¥ HHTEPIIPETUPOBATE MTOIYUYEHHBIE PE3YIILTATHI.

JucuurmimHa

2. MECTO JUCHOHUIIJIMHBI B CTPYKTYPE OIIOII BO

«XHMMHYECKHH aHaH3

OOBEKTOBR OKpPYKAIOMIEH CpeabI»

OTHOCHTCA K

BapMaTHBHOH YacTH y4eOHOro IulaHa AUCHHUIUIMH Mo HanpasieHuio nmoarotoBku 04.03.01 Xumus
(xBaytnuKanus «OakaaBp»)

3. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHHS 110 JUCHUIITHHE

[Tnanupyemsple pe3ynbTaTbl OOYUEHHS MO JUCLMIIIIMHE, COOTHECEHHBIE C IJIAHHPYEMBIMH
pesyneTratamMu ocBoeHHs OITO!IT (komMneTeHUUAMH U HHAUKATOPAMU JOCTHIKEHUS KOMIIETEHIINH )

dopmMupyeMble [Tnanupyemble pe3ynbTaThl 00yYeHHs M0 AMCUMITUTHHE, B HaumeHoBaHue
KOMIIETEeHLIHH COOTBETCTBHH C HHAHKATOPOM AOCTHIKEHHA KOMIIETEHLIHH OLIEHOYHOI0
(kox, coneprkanme MuaukaTop RocTHKEHHA PesynbraThl 00yueHHs 110 CpeacTBa
KOMTIETEHLIHH) KOMTIETEHUHWH JUCLUITJIMHE
(K00, codepaicanue undukamopa
[TK-7 Cnocoben [TK-7.1 3HaeT 3Konoruveckoe 3uaem: MeTOLIHYECKHE Bornpocsl
MPOHU3BOHTh 3aKoHoMaTeNlbcTBO PoccHiickoii MaTepHabl 10 OXpaHe
KauecTBEHHYIO denepalMi; HOPMATHBHBIE U .
OLEHKY METONMYECKHe MaTepHalbl Mo OKpYKaIOLICH CPEAIbI H
PalLHOHANLHOTO OXpaHe OKPYKAIOLLEii Cpesbl 1 palloHalbHOMY
UCIIONb30BAHUA paLMOHaNLHOMY HCTONB30BAHHIO HCITOJIL30BAHUIO MMPHPOHEBIX
TIPHPOJHBIX TPHPOAHLIX PECYPCOB; pecypcos
pecypcos 6 TIK-7.2 YmeeT popmupoBath Vmeem: Qopmuposats 0THET
coomersran | SHETVORONIING ! | o xuyrcckony anancy
giﬂfﬁ;ﬁ?ix” 3KO/IOTHUECKHX HOPMATHBOB; COOTBETCTBHH € TpeOOBAHHIME
MaTepHasThL 110 [1K-7.3 Bnapeer HaBbIKaMu 3KOJIOTHYECKHX HOpMAaTHBOB
oxpatie OLCHHBAHHAA PA3BUTHA Bnadeem: MmeTonamMu OLIEHKH
oKpy)KaroILe 3KOJIOTHYeCKO 060T3H013Kn Ha 9KOJIOrMYECKO 06CTAHOBKH
cpeni o0bekTax npu pasHol
aHTPOMOTeHHOIt Harpy3Ke
[K-6 [K-6.1 3HaeT ocHOBBI (H3HKO- 3naem: criocoGsl oTOOpa pobd Bonpocsl
Cnocoben SHMISEEREEMGIR s 00BEKTOB OKPYKAOLIEH CPEeb]
NPOHU3BOANTE HCCIIeN0BAHNA 0bbeKTOB Ynteem: IPOBOAUTS
OKpykaloLiei cpefibl;
ﬁigﬁgﬁggg:zi [TK-6.2. VMeeT MpOH3ROAHTS 11aGopaTOpHBIE HCCIIEIOBAHHS,
ML NabopaTOpHKIe HCCTENOBAHMS, aHau3bl 0TOOpaHHBIX MTPOO U

otoOpaHHbIX
npob u o0pa3uoB
JUIst OLIEHKH
3KONIOrMYECKOoro

3aMepbl, aHaNN3bl 0TOOPaHHBIX
NPUPOAHBIX 00pPa3LOB;
paccUMTLIBATh NpeaeabHO
JlonycTuMble KoHUeHTpauuu (TTIK)
BpEJHBIX BEIIECTB TeXHOreHHOTO

00pa3LoB I OLEHKH
3KOJIOTHYECKOTO COCTOSHHSA
00BEKTOR

Braoeem: MmeTonamu




COCTOSIHHA
00BEKTOB

obopyfoBaHUH;

MOHHWTOpHHIa

Xapakrepa; paborarh Ha
aHAIIHTHYECKOM NTlabopaToOpHOM

[NK-6.3 Bnaneer MmeTogamu
npoaeﬂemm 3KOJIOrHYECKOro

IIPOBENCHHA SKOJIOTHYECKOI0
MOHHTOPHHTA

4. OBbEM U CTPYKTYPA JUCLHUITJIMHBI

TpynoeMKoCcTh QUCUMIUIMHBI COCTaBIIsIeT 4 3a4eTHBIE eIMHULB], 144 vaca

TemarHueckuii niian
(opma o0byueHus — ouHast

KoHrakrHas pabora Dopmbl
ofy4aroLmxcs TEKYLLEro
C MeJarorH4eckHM KOHTpONA
o pabOTHHKOM 5 YCIIEBAEMOCTH,
j=H
B “w = 3 % dopma 5
? g E = 2 E « | MPOMEXKYTO4HOH
Ne Hanmenopanue Tem n/win 2 2 = =l .| B8 ATTeCTALUHU
n/n pa3aenoB/TeM JIMCUMIIHHBI 5 & » 8 o | £ E| & S| (mocemecmpan)
Ol 8| 5| g | 2 |E§§|E"
s| E| 5| & [&§|&
= = ot o RO
= = vy ®
= o - O
= o <]
& S =
8] 8|S
= = ©
1 Beegenue. T'nobanbHas  cucrema | 7 1-3 |2 2
mMoHuTopuHra OOC
2 MeTponoruueckue OCHOBBI | 7 4-5 | 2 1 PeiiTHHr-
XUMHYECKOTO aHall|u3a KOHTPOJIb No |
3 MOHHUTOPHHT BOIHBIX Z 69 | 16 12 4 |2
00BEKTOB
4 MOHHTOPHHTI IIOYBEHHBIX 7 10- | 6 12 4 1 Peitrunr-
00BEKTOB 11 KOHTpOJIb Ne 2
5 MoOHUTOPHHT 00BEKTOB 7 12- | 16 12 4 |1
BO3yXa 13
6 MOHHUTOPHHT MUILEBBIX 7 14- | 6 12 4 1
IPOJIYKTOB 15
7 MOHHUTOPUHT KOPMOB 1UIsl 3 16- | 6 6 2 |1 Peiitunr-
JKHBOTHBIX 18 KOHTPOJIb Ne 3
Beero 3a 7 cemectp: 144 54 54 9 Dk3amen, 27
Hanuuwue B qucuunnune KIT/KP KP
Hroro no aucuunivHe 144 54 54 9 DK3aMeH, 27
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4. OBBEM U CTPYKTYPA JUCHUILJIAHBbI

Co,uepmamle JEKIHOHHBIX 3aHATHI MO THCIHILIHHE

1. Beeaenne. CoBpeMEHHBIH XMMUKO-aHATMTHYECKHET KOHTPOJB pealibHbIX OOBEKTOB U €I0 POJIb B
[POMBIIIJICHHOCTH, TEO0JIOTHH, CEJIbCKOM X03s#cTBe, MemaunuHe. OCHOBHbIE OOBEKTHI aHAJIM3a.
AHaJIUTHYECKUH LIMKJI M €T0 OCHOBHBIE ATAIIBI.

2. Ilpo6ooTbop u nmpoGonoaroroska. IpencraBurensHas npoda, crocoGbl e MONyYeHHs.
®daxTopel, onpenensiomue pasmep npodsl. OTGOp npobbl TBEPALIX, ra3000pa3sHbIX W KUIKHX
BeuecTB. OcoGennoctH oTdopa Npod CeNbCKOXO3ANCTBEHHBIX NPOLYKTOB M APYTHX GHONOTHYECKUX
MaTepHalioB. TpaHCIOPTUPOBKA U XpaHEeHHe pod, CrIoco0bl HX KOHCEPBALHH.

Paznoxenue npo6. Beibop crnocoba paznoxenns. "Cyxoe" u "Mokpoe" pasnoxkenne, CriiabieHne
U CIIEKaHue, NOCIIEAYIOIee PaCTBOPEHHE KaK CIIoco0 nepeBe/ieHus Mpodbl B pacTBOPUMOE COCTOSAHHE,
Murencuduxaius npoueccoB pasnoxeHHs 0OBEKTOB pasiiMyHOM npupoxabl. Mcmonb3oBanue s
pasyIoKeHHs BEICOKO arpeCCHBHBIX PeareHTOB, MOBBIIICHHBIX TEMIIEPATYD U JABJICHHS. ABTOKIIABBI,
MPEHMYLLIECTBA HX HCIIONL30BaHHA. YCKOPEHHOE pas3JioKeHHE I0J OEHCTBHEM YIBTPa3sByKOBOTO H
MHKPOBOJIHOBOIO 1ojcH. CriocoObl HHTEHCHBHOTO DPA3JIOKEHUS] OPraHWYECKMX BELIECTB (KaTallu3,
(oToNM3, IIA3MEHHas MAECTPYKUMs). YHHHUKALMA TOATOTOBKH INpo6 OOGBEKTOB pasiHyHOl
IPUPObL.

3. KonuenrpupoBaHnue n pa3iejieHHe KaK CTaauu npodonoaroroBku. OCHOBHBIE METO/IbI
KOHLIEHTPHPOBaHMs: COpOIMsl, IKCTPaKLMs, KPHOTeHHBIH cr1ocol, GuIbTpalloHHEIE B MEMOpaHHEIE
METOJbI, CBEPXKPUTHYECKAs (IroMaHAas SKCTpaKLUs, PeaklHOHHAsA ra3oBas 3KCTpakuus u ap. Ces3b
srana npoOONoAroTOBKM ¢ IOCHEAYIOUMM MeTofoM onpedelieHusi, OCHOBHBIE KPHUTEPHH,
ONpezensolKe BEIOOP MeToAa omnpelesieHHs: (TOYHOCTh, YYBCTBHTENBHOCTh, H30HpAaTENBHOCTE H
7p.).

Ponp xumudeckoro aHanuza B pelleHHH NpobieM oOKpyKaloledl cpeibl. AHAIHTHUECKOE
o0ecrneyeHre CHCTeMbl JKOJIOTMYECKOr0 MOHHTOPHHTA. IIpemensHO MOMYCTHMBIE KOHIEHTPALIMH.
IpnopurerHble 3arpssusonye seuectsa. CynepIaKOTOKCHKAHTEL.

4. Ananus soa. Knaccudukauus Box. OcHOBHble aHanmuTHYecKue npobiemsl. [TpoGoorGop
u xpaHenue mpod. Ornpenenenne 0000IMEHHBIX (QHU3HYECKHX M XHMHUECKMX IOKa3aTelei,
OINPEJEIIAIONMX KAYeCTBO BOABI: ITPO3PAYHOCTH, MYTHOCTH, I[BETHOCTH, BOAOPOJIHOIO IOKAa3aTes,
OKHMCJIMTEIbHO-BOCCTAHOBUTEJIBHOTO  [MOTEHUMANA,  LUEJIOYHOCTH, PacTBOPEHHOIO  KHCIOpO[a,
OKUCIIIEMOCTH, XHMMHYecKoro M Ouoxumuyeckoro norpebnenus kuciaopopa (XIIK wu  BIIK).
buoTecTupoBaHue Kak crocod OLIEHKH KayecTBa BOI.

OnpeneneHue HMHAMBHIYAIBHBIX HEOPraHHUYECKMX KOMITIOHEHTOB BOJ XJIOPUAOB, (hTOPHIOB,
HHUTPHUTOB, HUTPATOB, (hochaToB, CEpoCOAEPIKAIINX AHHOHOB, HOHOB AMMOHHS, IIETOYHBIX | IIETIOYHO-
3eMeJbHBIX MeTajlloB. OnpezaeneHue xecTKocTH Bojbl. OmnpeaenieHue ¢cBOOOIHOrO Xopa.

@opMB!  CYLIECTBOBAHMS TSDKENBIX METAUIOB M DPaIHOHYKIHAOB B Bojax. OmnpeleseHue
TSDKEJBIX METalI0B H PagUuOHYKIUZOB. CrnocoObl KOHLEHTPHPOBAHHS TSIKENbIX METAJJIOB H
pazHOHYKIMI0B M3 BoJ. llIpuponHele opranuueckue BewiecTBa Boi. OOIas OIEHKA COAEPIKAHHS
OpraHM4eCKHX BEUIECTB: OIpEAENIEHHE OPraHHYECKOro yriepoa, azora, gocdopa.

OcHoBHBIE KIAcChl 3arpsA3HAIONIMX OPraHMYECKMX BEINECTB: IMOBEPXHOCTHO-AKTHBHBIE
BelecTsa, (eHonasl, HePTENnpOAYKTHI, MONHAPOMATHUCCKHE YIJIEBOJOPOABI, a30T-, CEpPo- H
dochopcogepkaliie NECTUUMIBI, XJOPOPraHHYECKHE COCAMHEHHUS (XJIOPCOAEPIKALME TECTHLHMIbI,
NOJMXJIOPHpOBaHHble  OudeHmnsl, momuxnopandbeHzodypansl, MOIMXIOPAH-OEH30-11-AUMOKCHHBI).
WcTOYHMKH NOnajaHus, YCTOHYMBOCTh B OKPYXKAIOWICH Cpele, TOKCHYHOCTb, METOBI W3BIICUEHHS,
KOHIIEHTPUPOBAHUS, Pa3JIC/ICHUS U OIIpe/IeIICHHS.

5. Anaqms Bosayxa. OcHOBHBIC IpoONEeMbl aHATH3a TOPOACKOrO BO3JyXa, BO3jayxa paboueii
30HBI, MPOMBIIIJIEHHBIX M TPAaHCNOPTHBIX BbIOpocoB. CriocoGel 1 MeToab! oTGOpa Npob BoO3ayXA.
ApTedakTsl, BO3HHKAIOUIHE B TIpolecce mpobooTdopa.

Xumuueckuil cocraB Bo3ayxa. OmnpenelieHHe HEOPraHHYECKHX KOMIIOHEHTOB BO3yXa
NPHPOJTHOTO H TEXHOTEHHOIO IPOMCXOXKIEHMS: O30HA, OKCHIOB YIJIEpPOJad, a30Ta, Cephbl, aMMHAakKa,
CEPOBOZIOPO/IA.

OnpeneneHue  OpraHUYeCKMX  COEAHMHEHHH:  anM(paTHUECKHX M apoMaTHYECKHX
YIIEBOAOPOAOB, KapOOHMIBHBIX M XJIOPOPraHHYECKHX COCMUHEHHUH, ()CHONOB, CIMPTOB, 3(DHPOB,



METAIIOOPraHHYeCKHX COCAHHEHUH, MepKanTaHoB, anudarnyeckux amMMHOB. AHalIM3 Ta30BBIX
BbIOPOCOB aBTOTPAHCIOPTA.

Aspozonmu: obpaszoBaHue B arMocepe, ponb B NEPEHOCE HENETYYMX 3arpsA3HSIOIMX BEIECTB,
ocobennoctn npobootbopa u aHanM3a. ABTOMATH3allds aHaiu3a Bo3gyXa. OCHOBHBIE THITBI
rasoaHajIn3aTopoB. J(MCTaHIIMOHHBIE METO/IBI AHAJIH3A.

6. AHaIM3 MOYB M JOHHBIX 0T/I0:KeHni. OcOGEHHOCTH NMOYUBBI KaK 00BEKTa OKpYXKAIOLIe
cpenbl. [IpoGoorGop. Xumuuecknil cocTap mous. ['yMycoBble BEWIECTBA: CTPOEGHHE, PEAKIMOHHAS
CIIOCOOHOCTD, (PYHKLIMHU B OKPYXKAIOIIEH cpere.

3ajau aHAIMTHYECKOro KOHTpois. OnpeleneHue 0GOGINEHHBIX MOKa3aTeliell: eMKOCTH
KaTHOHHOTO 06MeHa, KUCIOTHOCTH, OKHCIIHTEIBHO-BOCCTAHOBHTENLHOTO MOTEHIIMANA, CONCPIKAHUS
JIETKOPAacTBOPHMBIX COJIeH, OHONIOrHYECKOH aKTHBHOCTH.

Ompeznenenye HEOPraHMYECKHX KOMIIOHGHTOB. OJIEMEHTHBIH M MOJEKYIApHBIA aHaH3.
[IpoGonmoaroroska. AHaln3 BOJHOH BBITSDKKH Ha COAEPYKAHHE HHUTPATOB, HUTPMTOB, XJIOPHIOB,
Cy/b(aToB, IENOYHBIX H IETOYHO-3¢MEIbHBIX METAILIOB. ONpeie/ieHHe TAHKEIBIX METALIOB: BATIOBOTO
COJEPIKaHHs ¥ IIOABHIKHBIX (hOpM.

Onpenenenre OpraHHYecKHX KOMIOHEHTOB. DJIEMEHTHBIH aHAIH3: ONpPEJIE/IEHHE OPraHuueckoro
YIJIepoJa ¥ OpraHnviecKoro asora. OnpeseneHte TOKCHYHBIX BELIECTB: MECTHIMIOB, HeTENPOAYKTOB,
[I0JIMAPOMATHYECKHX  YTJIEBOJOPOJOB, XJIOPOPraHMYECKUX COeOUHEHHH. MeToael H3BIEYEeHHs H
KOHIIEHTPHPOBAHUS 3arPA3HAIOLINX OPraHHYECKUX BELIECTB.

7. AHAIM3 NHINEBBIX H CeJIbCKOXO3SIICTBEHHBIX NPOAYKTOB. OCHOBHBIE AHAIMTHUECKHE
npobnembl. XMMHUYECKHE BELIECTBA IMUILK: COOCTBEHHBIE MUHEPAILHBIE M OPraHHYeCKHE BELECTBa,
OHIIEBEIE  JOOaBKM, 4Y)KEpOJAHble BellecTBa. MeTOAbl HMX M3BJICUEHHS, KOHIEHTPUPOBAHHS,
paziesieHusl.

OnpeneneHie KOMIOHEHTOB, ONMPEACIAIOUIMX MUIIEBYIO LEHHOCTD MPOAYKTA: OENKOB, YKHPOB,
YIJIEBOJOB, BUTAMHHOB, aMHHOKHCIIOT M APYTHX OPraHMYeCKUX KHUCIIOT.

Onenka ©e30MacHOCTH IMHIUEBBIX IPOAYKTOB: OMNpENENEHHEe TOKCHYHBIX METaIoB (PTYTH,
MBILIbAKA, CBHHLA, KaAMHs, OJIOBAa, MEIH H JIp.), HUTPATOB, HUTPHTOB, NECTHIMIOB, aHTHOHOTHKOB,
KOHCEPBAHTOB, [HIIEBLIX J100aBOK, HUTPO30aMHHOB, MUKOTOKCHHOB H JIp.

8. Anaams OnosorHyecKHX MaTepHamoB. TpeOoBanus K 0rTOOpY, TPAHCIIOPTHPOBKA M
XpaHeHHe OHomace. AHaNU3 OHOJIOrHYeCKHX MAaTepHAIOB Ha COIEP)KaHHE JIEKapCTBEHHBIX NPENaparos,
TOKCHYHBIX ¥ OJypMaHHUBarOlKX BelecTB. CriocoObl U3BICUYEHHS U KOHLIEHTPHPOBAHHSA TOKCHKAHTOB.
TecT-meTonpI

9. AHaJIM3 reoJiorH4ecknx odbexkToB. Bribop cxembl aHanu3a, onpenensieMoil Mpupoioi
obbekTa. PyIqHble MM0J€3HbIE UCKOIAEMBIE: KEJIE3HbIC, THTAHOMATHUTHTOBBIE H MapraHIieBhle pY/IbL.
Croco6rl pa3nokeHUsl B 3aBUCHMOCTH OT COJEp)KaHHs jkene3a U kpemHus. OnpeneneHuHe xenesa,
AIOMHHHA, MapraHua, TpHMecell TWTaHa, BaHaAMs, HHKens, Mend, xpoma. OnpenencHue
KOMIIOHEHTOB BMEIIAIOIIEH MOPO/IbI.

[Tonumerannuueckue pyapl. CxeMbl aHanu3a MPH ONpPeAE/ICHMH OCHOBHBIX KOMIIOHEHTOB
(Menu, LMHKa, >Xejie3a, CBMHLA, KaJMHUSA) U MHKpOIpHMecedl (cepbl, MBILIBIKA M Mapratia).
OcobeHHOCTH aHaIW3a pyld XpoMa, HHUKels, Kobanbra, PTyTH, oJioBa U CypbMbl. CrocoObl
OT/ICJICHHS XPOMa, PTYTH, OJIOBA H CYPbMBI IIPH OMNpPEACIICHMH MHKPOKOMIIOHEHTOB B pyax.
AHa/M3 reoJIOrHYeCKUX MaTepUalIoB, COAEPIKALIMX PEAKO3EMETbHEIC dMIeMEHTEI. CIIoco0b! BhIIEIICHHUS,
KOHLEHTPHUPOBaHHs U onpenesieHus P30,

AHanus HepyJHBIX ITOJIE3HBIX MCKOMAEMBIX: CHIIMKATHBIX M KapbOHATHBIX mopoi. OmpeaencHue
XapakTepa I[opo/ibl ¥ OCHOBHBIX KOMIIOHEHTOB: Si0O;, Al,03, Fe;03, FeO, MgO, Ca0, Na,0, K,0, P,0s,
MnO, pasmusex Gopm Boabl. CHIMKaTHBIE aHanu3. Ouznueckue ¥ (HUIMKO-XUMHYECKHE METOJEI
aHaJI3a Mopo/I.

10. OnpeneneHne YdKOTOKCHKAHTOB B 00beKTaX OKpYysKaromeii cpeanl. O0beKTh 3K0I0T0-
AHATMTHYECKOTO KOHTPosA. HopMuUpyeMble 1 HEHOPMHUpYEMbIe OpPraHHYECKHE 3arPA3HUTES.
McTOYHMKH MOCTYIICHHA SKOTOKCHKAHTOB B OKPYKarolyto cpeny. OCHOBHEIE TpeOOBaHHs K
HaJIE)KHOMY ¥ S9KOHOMHMHYECKH 3 (heKTHBHOMY KOJIOro-aHATHTHYECKOMY KOHTPOJII0, OOLenpuHAThIi
MOAXOJ K 9KOJIOrO-aHaTHTHYECKOMY KOHTpoo. Merononorus ycranosienus [1JIK. Pacnpenenenue
HOPMHUPYEMBIX COeIUHEHUH B cooTBeTCTBHH ¢ [TJIK.

OcHoBHBIE METOJBI AHATH3a 0OBEKTOB IKOJOr0-aHATUTHUECKOTO KOHTPOJIS Ha COAEPIKAHHE
OpPraHUYeCKHX TOKCHKAHTOB: KalWJulipHas TrasoBas Xpomarorpadus ¢ YHUBEPCAIbHBIMH H
CEJIEKTHBHBIMH JIETEKTOPAMH, XpOMAaTO-Macc-CIEeKTPOMETPHS, BHICOKOI((PeKTHBHAS XKHIKOCTHAS H
TOHKOCJIOAHas xpomarTorpadus, cBepXKpuTHuecKas QUoHaHas XpoMaTorpadus.
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OCHOBHBIE METOABI BBINECNECHHS M KOHUCHTPHPOBAHHS OPraHHYECKMX COEJMHEHMI H3
pasNUYHbIX cpel (BOAA, M0YBa, JOHHBIE OCATKH, THILEBbIE IPOAYKTDI, GHONOTHYECKHE OGBEKTHI, BO3IYX
v 1p.). ['a3oBas s3KcTpakuus ¥ aHanus napoBoi ¢assl. JKuakoctHas sxcrpakuus. CopbLHOHHOE
KOHIEHTpHpoBaHHe. CBepxkpuTHyeckas GAOHAHAs 3KcTpakuuia. KX [JocToMHCTBA M
orpaHn4eHus. ['ejib-xpomarorpadua Kak MeTOJ| YBENMYEHHs CEIEKTHBHOCTH W COKpALIEHHS
BpEMEHH TMpPOOOMOJArOTOBKH NP aHANM3e CHOXHBIX MaTpul. CoueTaHHe pa3sIHUHBIX BHJIOB
xpomatorpaduu W pasBUTHE  METO/OB  BBICOKOCE/IEKTHBHOM npobONOArOTOBKH U
BBICOKOYYBCTBHTEILHOIO M BEICOKOCEIEKTHBHOTO ONPE/IENIeHHs] HOPMHPYEMBIX 3KOTOKCHKAHTOB.

[lpumenenne pasnuuHbIX BuUIOB Xpomartorpaduu. VemonbzoBaHue HHIEKCOB yEpKUBAHHS,
OTHOIICHHS CHI'HAJIOB JIETEKTOPOB M MACC-CEJIEKTHBHOIO JIETEKTHPOBAHHS,

Ananus cMmecu 6e3 paspenenus. Perucrpauus MK, macc-cektpos m SIMP-criektpoB cMecH.
Pasnenenne cMecH Ha KOMIIOHEHTBI C HCIONB30BAHHEM PasMYHBIX BApHAHTOB XpoMaTtorpaguu ¢
NEMCHT-CCJICKTUBHBIM,  MAacCC-CEIEKTHBHBIM M YHHBEPCAJbHBIM  JETEKTHPOBAHMEM.
[IpuMeHeHe MHOTOMEPHOH M peaKLHOHHOM XpoMarorpauu, a TAK)Ke peaKLMOHHOH XpoMaro-
macc-criektpoMeTpud. CodveTaHue pasiMYHBIX BHOOB XpoMaTtorpapud M Macc-CIEKTPOMETPHH C
MOHU3ALMEH B IIMPOKOM JHaNa3oHe JaBICHHH B HCTOYHHKE HOHOB. ONpesiefieHHe MOJIEKYIIAPHBIX
Macc H MOJEKYIAPHBIX (opMyn komroHeHTOB. ConocraBieHre MOJIEKYISPHBIX MACC ¥ MOJIEKYJISIPHBIX
dopmyn xomioHeHTOB. CONOCTAaBIEHHE MACC-CIIEKTPOB, MOJYYEHHBIX TPH HOHM3amHuH DY, ¢
6ubmorexoif Macc-cnekTpoB. OTHECEHHE K ONpeJesIeHHBIM KJlaccaM Ha OCHOBAaHMM PeaKLMOHHOM
XPOMATO-MAaCC-CIEKTPOMETPHH H XHUMHUYECKOH MOHM3ALMH B IITMPOKOM JHAINa3oHe JaBJICHHH.

TanpemHast Macc-clieKTpOMETpHs. YCTAHOBJIEHHE CTPYKTYPhl Ha OCHOBAHHM Macc-
cnektpoB, MK-cmekTpoB W [JaHHBIX pPEAaKUHOHHOW XpomMarorpagMd M Macc-ClIeKTPOMETPHH.
BeTpeunslii CHHTE3 M CONOCTABIIEHHUE CIIEKTPOB MONYYEHHBIX H IPEAIIONIaraeMblX COeIHHEHHI.,

YcTaHoBNEHHE MONEKYIApHOH (GopMynbl U 0coOEHHOCTEH CTPOEHHsS Ha OCHOBAHMH Mace-
cnektpoB, MK u SMP cnekrpoB. VYcraHOBNeHHE BEpOATHOM CTPYKTYpHI Ha OCHOBAHHH
cormocrapienuss  pacueTHplX MK crexTpoB, cOOTBETCTBYIOMIMX  BEpPOATHBIM — CTPYKTYpaM ¢
9KCMIEPUMEHTAIBHO nosydyeHHbIMH MK criekTpaMy HeM3BECTHBIX COSTUHEHHH,

HeobxonuMocTh cokpalleHHs BpPEMEHU aHalu3a. XHMHYECKOe H OHOXHMHYECKOE
notpednenne kucnopoaa. (XI1K u BITK). TocrouHcTa 1 orpanu4eHust MeToioB. MHCTpyMeHTaIBHOE
oIpelieJIeHHe CYMMapHOT0 COZIepKaHUsl opraHuueckux coenruenuit B soge. Conocrasienue ¢ XITK
u BIIK.

OKCIIpECCHOE  ONpejelieHHe CYMMapHOro COAEp)KaHUs BCeX HOPMHPYEMBIX H
HEHOPDMHUDYEMBIX Tralloua-, cepo-, Gochop- ¥ a30TcoAepKallMX COCIHHEHUH B pasIMuYHBIX
cpejax.

CxpuHHHT 11po0 Ha coJiepKaHHe BCEX HOPMHPYEMBIX H HEHOPMHPYEMBIX OIACHBIX SKOTOKCHKATOB
H OTAEIBHBIX Ipynn Haubosiee ONAcHBIX M3 HHX. TecT-MeToasl M BO3MOXKHBIE 00JacTH HX
npuMeHeHus. BOTCX xak MynbTHTECT-METON M BO3MOMKHOCTH OBICTPOrO IIOJIEBOrO KOHTPOJIA.
Konrpoiib, 0cHOBaHHBIH Ha 3KCIIPECCHOM ONpeAeIeHHH CYMMapHOTO COJAEpKaHHs raloH-, CEpo-,
(ocop- 1 azoTcoepKalMX OPraHMYECKHX COEAHHEHHMH M TIPYMIOBOro OIpeneiicHHs Haubolee
OTaCHBIX IKOTOKCHKAHTOB.

CO.E[E[)?KRHHE ﬂaﬁopaTopme 3AHATHH MO JHCIMILIHHE

Wnentuduxanus opranudeckux coennnenunit no ux K- u SIMP-cnexrpam.
Muentudukanus coeIHHEHUH METOIOM TOHKOCIOMHOM XpoMaTorpaduu.
Hpentuduxanus coequHeHUH METOIOM ra3oBoii Xxpomarorpaduu.
OnpeneneHue NbUIH B BO3IyXe.

Onpenenenue napoB pTyTH B BO3YXE.

Onpenenenue eHona B BO3MyXe.

Onpenenenne xpoma B BOJIE.

Onpenenenune Mplbsika B OMOJOTHYECKHX MaTepHaax.

Omnpenenenue Menu B BOJE.

0. Onpenenenne KOHCEPBHPYIOLIMX J00ABOK M aHTHOKCHJIAHTOB O€3aJIKOrOJIbHBIX HAIMTKaxX
METOJIOM KallHJLIIpHOroaekTpodopesa

= 19700 S IO Gk G et B
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11. Onpenenienne pTyTH B NPHPOJHBIX M CTOYHBIXBOAAX METOZOM OeCIIaMEHHOH aTOMHO-
abCcOpOLHOHHOM CIEKTPOCKOMHH,

12. Onpenenenne  XJOPOPraHUYECKHX NECTHIMIOB B BOJAE  METOJOM Ta30KHIKOCTHOH
XpomMarorpaguu.

13. Tecr-MeTOABI aHATM3a BOJIBI, TOYBHI H aTMOC(EPHBIX OCAIKOB.

14. OnpeneneHye KaTHOHOB BOJE METOAOM KalMJUISPHOTO 3JIeKTpodopesa.

15. Onpeaenenne aHHOHORB B BOJE METOJOM KalUIUIAPHOTO anekTpodopesa.

16. Onpenenenne JNETy4HX TraJlOT€HOOPTaHWYECKHX COEJMHEHW B  BoJe METOJI0M
razoXHAKOCTHOI xpomarorpaduu

17. UnenTuduKanys coeAMHEHUH METOIOM TOHKOCIIONHON Xpomarorpadu.

18. Unentudukanus coeiMHEHNH METOIOM ra30Boif XxpoMaTorpaduu.

19. OnpenenerHue KOHCEPBUPYIOMUX M00aBOK H aHTHOKCHIAHTOB 0E3a/KOrOJILHBEIX HAIHMTKAX
METOJI0M KallMJIISIPHOTO 30HHOI'0 2n1eKTpodopesa

20. OmpeneneHue  XJIOPOPraHUYECKMX MECTHLMIOB B BOJAE  METOAOM Ta30XKHIAKOCTHOH
Xpomatorpaduu.

21. Onpenenenue KaTHOHOB BOJIE METOIOM KAITUILISIPHOIO 30HHOTO AnekTpodopesa.

22. OnpeieneHue aHHOHOB B BOJIE METOJIOM KalMJIIIPHOTO 30HHOTO 3JIeKTpodopesa.

23. OnpeneneHte JIETYYMX TajJlOT@HOOPraHHYECKHUX COSAMHEHWH B Boje METOLOM
ra30XXHUIKOCTHOH XpoMaTorpaguH.

5. OEHOYHBIE CPEACTBA JUIA TEKYIIETO KOHTPOJISI YCIIEBAEMOCTU,
MPOMEXXYTOYHOU ATTECTAIIMM IO HTOTAM OCBOEHUS TUCIUTIIIHHBI U
YUEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSITEJIBHON PABOTHI

Tekymuil KOHTPOJIb ycIIeBaeMOCTH

PeiiTuHr-konTpoab Nel

B uem pasznuuue obuieil meloYHOCTH WIH KUCJIOTHOCTH Boabl U pH?

KakoBbl ocobennocTu otGopa npoObl BoAbI /I ONPEE/ICHHs B Hell Kucinopoaa?

Yro Takoe CTaHAAPThI KAYECTBA BO3LYXa, BOJBI U 10YBBI?

Kaxum 06pa3oM KOHCEpBHPYIOT POOLI BOABI IIPH ONpeAeIeHUH B Hell TSKeNIbIX MEeTalIoB?

Kaxum 00pa3oM KOHCepBHPYIOT ITPOoOBI BOABI IIPH OLPENETICHUH B HEH HUTPAaTOB, HUTPUTOB M HOHOB
aMMOHUSA?

Yro takoe BIIK u XITK? Uem oHM paznuyaroTcs M UTO XapakTepU3yrOT?

B kakue eMKOCTH M nodeMy HeoOXoauMo oTOHUpaTh MpoObl BOALI IPH ONPEAETICHHH B HEll KpeMHHA
u propunor?

PEITHHI-KOHTPOJIb Ne2

Yro Taxkoe [TJIK 3arps3uuTeneii quis nous, Bo3ayxa H Boasl? Kak X ycTaHaBIHBaIOT?

INepeuncnure TpeboBaHUs K cocyaM i oTOopa npod BOAbI, HOYBBI U BO3IAYXA.

Kakoss! ocobeHHOCTH aHan3a OHONOTHYECKUX 00BEKTOB?

HasoBute MeToAbl pasjesieHus M KOHLUEHTPHPOBAaHHS OMpPEASNIIeMBIX MHIPSJHEHTOB MpPH aHallH3e
NPHPOIHBIX BOJ H JKHIKOCTEH OPraHH3MOB.

Kaxum 00pa3oM MOMKHO ONpeleNIiTh HAPKOTHYECKHE BELECTBA B KPOBH, Moue?

HasoBure ocobeHHOCTH aHANKM3a CUITHKATHBIX MaTEPUAJIOB.

Kaxum o6pazom ynansioT KpeMHHH IPH ONpe/ie]IeHUH IpUMeced B CuuKaTax?

Kax rotoBAT craHiapTHBIE ra30BbIe CMECH JUTS POBEPKHU MPABHIILHOCTH aHaIM3a BO3ayXa?

PEATHHI-KOHTPOJIb Ne3

Hasosute Buas! [1JIK 3arpsa3Hgiomux BeLECTB B BO3yXe, BOJE H IOYBE.

IIpuBenuTE NpUMEPHI CYXOT0 W MOKPOTO Pa3NIOKeHus pod MpH aHATH3e KOHKPETHBIX 00BEKTOB.
HazoBuTte Hepa3spylaloLe METOIbI AHATH3a, HX XapaKTePHCTHKH.



[lepeuncnure ocobenHocTH otbopa npod CENBCKOXO3AMCTBEHHBIX IPOAYKTOB W APYIUX
OHOIOTHYECKUX MATEPHAIOB.

Hasosure crniocoOb! HHTEHCHMUKALMY PA3I0KEHHs OPraHMYECKHX BEILECTB.

[IpuBeuTe cXeMBI aHAIM3a OCHOBHBIX KOMIIOHEHTOB CTaJlel, IOMHMETA/UIHUECKUX DY/, CHIIHKATOB,
PYJHBIX TTOJIE3HBIX HCKONAEMBbIX.

Kaxne MeToBI HCIONB3YIOT A HACHTH(PHKAIMH OPraHHYECKHX COETHHEHU?

[IPUBEOWUTE TPUMEPBI BbLICTPBIX METOJIOB CKPHMHWHIA [IPOB IIPMU AHAJIM3E OPFAHMUYECKWX

COEIIMHEHUHA

l'[pomemyanﬂaﬁ ATTECTALHA IO HTOraM OCBOCHHSA JHCHHIIIHHBI — 3K3aMEH.

Kypcosble paboTe!I BEIOAIOTCA CTYAEHTaM BHadalle ceMecTpa . TeMaTHKa KypCOBBIX paboT
«HMnentuduranus u onpenenenne X B 00bEKTaX OKPYXKaIOLIEH cpelibly, aHAIH3HPYEMOE BELIECTBO
X BBLIAETCH KAXIOMY CTYACHTY HHAMBHAYAIBHO.

Pexomenoauuu no evinonnenuro pabomsi. Meronsl aHanusza 0OBEKTOB OKpPYKaIOLIECH Cpeibl
pasnuyaroTCs MO0 CENEKTUBHOCTH, YYBCTBHUTEC/ILHOCTH, IPABHJIBHOCTH, IPOCTOTE BBINOIHEHUS,
CI0KHOCTH HCIOJIB3yeMOro 1abopaTtopHOro 00OpyAOBaHHs, [TOITOMY MPH BBIIOJHEHHH MHOIHX
XMMHUECKMX HCC/IeZIOBaHUI BBIOOp MOIXOAAIIEro aHAJUTHYECKOrO METoJa SBJISAETCS BaXKHOM
3aja4eH.

Bcs pabota 1o BeIGOpY METO/1a aHAIM3a CKIAbIBAETCS U3 YETBIPEX OCHOBHBIX HTAIOB :

1. [locTaHoBKa aHAJIMTHYECKOH 3a1auHu.

2. IlpocMOTp NUTEPATYPHBIX JAHHBIX.

3. Teoperuueckas oueHKa Haubosee NOAXOIAIICIO METOIA.

AHanuTHYeCKas 3ajadya (aHalu3 KOHKPETHOro 00beKTa) JaeTcs MpernojiaBaTeiieM KaXKIoMy
CTYLEHTY UHIUBUIYAIILHO.

ITocne nocTaHOBKM 3a1a4y ClEAYET NPUCTYIUTE K BEIOOPY MOAXOIAIIEr0 METOJa aHaTH3a.

ITpu BeIOOpE MeTO/A ClleyeT YUUTHIBATE €r0 aHAIMTHYECKHE BO3MOXHOCTH, a TAKXKE XapakTep
aHaIM3upyeMoro Matepuana. MoxHo o0paTHThCA, HanpuMep, K Tomy 1V “CrnpaBouHuka XxuMUKa”, B
KOTOPOM KpPaTKO 0XapaKTepHU30BaHbl MHOTHE aHATUTHYECKHE METOAbI 1 METOAMKH aHaJIU3a.

OnHako, yTOOBI UMETH HOAPOOHYIO MPONKCH METOJUKH, HEOOXOAUMO OOpaTHUThCS K JAPYrUM
nybmukanusm. Tak, cienyer wucronb3oBarh I0cOOMs MO aHaIM3y MaTEpHalioB ITAHHOTO THIIA,
HaIlpUMep, CTEKIA, IOJMMEPOB, 00BEKTOB OKPY)KalOLIEH Cpeibl, B KOTOPbIX MOYKHO HAHTH METOAMKH
aHaju3a.

YroObl MOJYYUTH MOJHYIO MHPOPMALMIO 0 BO3MOMXHOCTSIX TOr0 HJH HHOTO METOJA U €ro
PAaKTHYECKOM IIPHMEHEHHH, HWCHOJB3YIOT pedepaTuBHBI xkypHan “Xumus”. [lonb3yscs
npeAMETHBIM YKa3aTeJeM 3TOro JKypHajla, MOXKHO HaWTH pedepaThl cTaTeit Ha MaHHYIO TeMY,
OIy0JIMKOBaHHBIX B T€YEHUE HECKOJIBKUX JIET.

3aKio4YMTENbHBIR 3Tan paboThI ¢ TUTEPaTYpOi CBOAUTCS K BRIOOPY HAMJIYUIEro METo/A.

[Tpn BBIOOpE METONMKH aHAIM3a MOKHO HCIIOJIBL30BATh OTBETHI HA TAKHE BOIPOCHL:

1. Kakne KOMIIOHEHTBI MOTYT MeELIaTh OIPEIeIeHUIO IIPH MOMOLIM JaHHOH Metoguku? Kakue
PEKOMEHAYIOTCS ONEPaLvH, MO3BOJIAIOLIME YCTPAaHUTh MEIIAIOLIEE BIUSHUE HTHX KOMIIOHEHTOB?

2. Kakyro MakCHMalbHYIO NPaBHIIBHOCTE Pe3yNbTaTOB MOXET 00eCNeYuTh JaHHAad METOAHKa?

3. Crosp JIM BEJIMKO MELIAOUIEE BJIMAHUE ITOCTOPOHHHUX KOMIIOHEHTOB IPH HCHIOJIb30BaHHH
IOPYTUX BO3MOKHBIX METOIUK?

4. Kakoe notpebyercs obopynoBaHie, peakTHBBI, KAKOBA JUTUTEILHOCTL aHaJIn3a?

ITocne BbIGOpa METONMKH W METOA MOYKHO COCTaBUTH cxeMy aHanu3a. OHa JODKHA COCTOSTD
H3 CNIEYIONIUX CTagHH:

1. O160p npobEI.

2. [TogroroBka oOpa3ua K aHaiusy.

3. YaneHve 1 MaCKMpOBaHUE MELIAIOIIKUX KOMIIOHEHTOB.

4. Co3pnanne ycaoBUH, HEOOXOIUMBIX JUIsl IPOBEAEHUs N3MEPEHHI.

5. 3aMepenue konuuecTsa deMeHTa “X” MpH MOMOLIH BRIOPAaHHOTO METO/Ia.



KoHTpoabHbIe BONPOCHI /15l NOATOTOBKH K YK3aMeHY:
B yem pasnnune obeH MEeT0YHOCTH HIH KUCIOTHOCTH BOAbI H pH?

Kaxosr! ocobenHocT otbopa npober BoIbI 1 onpesiesienus B Hell kuciopoga?

Y10 Takoe CTaHAApPTHI Ka4ecTBa BO3AyXa, BOABI H IOYBEI?

Kaxum 06pa3oM KOHCEpBUPYIOT NPOOLI BOABI PU ONpPee/ieHHH B HEH TSKENBIX METaNlIoB?

Kaxum o6pa3oM KOHCEPBHPYIOT POOEI BOJBI NPH OMPEAEICHHH B HEil HUTPATOB, HUTPUTOB M HOHOB
aMMOHH?

Yro taxoe bITK u XIIK? Yem oHM pa3inyaroTcs ¥ 4TO XapaKTEPU3YIOT?

B xakue eMKOCTH H I04eMy HeoOX0auMO OTOHpaTh NpoOB! BOJBI IPU ONpPEACICHHH B HEH KpeMHHS
u Gropuaos?

[Tepeuncnure ocobeHHOCTH 0TOOPa MPOO AN aHAIKW3A BO3/1yXa, [I0YB, BOAEI, CHIIMKATOB, METAJJIOB
CILIABOB.

KakoBbl 0COOEHHOCTH ONpeAeeHHs OPraHMYecKX BEeIeCTB B BOJIE U BO3AyXe?

Yro takoe [1/IK 3arpssuureneii ais nmous, Bozayxa u Bojasl? Kak ux ycranaBnupaior?

Ilepeuncnute TpeboBanus Kk cocyam i oT0opa mpoO BOEI, MOYBBI H BO3/yXA.

KaxoBbl ocobeHHOCTH aHanmi3a GHONIOrHUECKUX 00BEKTOR?

HazoBuTe MeTo/bl pa3jieseHUs M KOHIEHTPUPOBAHHUS ONpeAesieMbIX HHIPEIMEHTOB IPH aHAH3E
NPHPOIHBIX BOJ H XKHMJIKOCTEH OpraHu3MOB.

Kaxum 06pa3oM MOKHO ONPEAEIUTh HAPKOTHYECKHUE BEIIECTBA B KPOBH, MoYe?

HazoBuTe 0cOGEHHOCTH aHaATM3a CHITMKATHBIX MAaTEPHAJIOB,

Kakum 06pazom yaaisiioT KpeMHHH IPU ONpeleIcHUU NPUMeEcei B CUITHKATax ?

Kak roToBst craHapTHEIE Ta30BBIE CMECH JUIS TPOBEPKH MPABHIIBHOCTH aHaIN3a BO3ayxa?
Ilepeuncnure OCHOBHBIE IPHEMBI YJIaBIIMBAHHSA IPUMECEH U3 BO3yXa /U IMOCIEAYIOUIETO aHaIHu3a.
IIpuBenuTe NpUMephl HCIOIB30BaHUA XpOMaTOrpagMUecKX METO/IOB B aHAIIM3E BO3/YXa.
ITepeuncinnre METO/ B! ONPEIENEHHS PaJIMOaKTUBHBIX BelECTB B 00beTax OKpyKarouei cpe/ibl.

Kaxk ObICTpO OLIEHUTH KaYeCTBO BOJABI U MOYBLI?

Hasosure Buab! I1JIK 3arpsasssiiomux BELIECTB B BO3/YX€E, BOJIE M MOYBE.

IpuBeauTe NpHMEPbI CYXOr0 U MOKPOI'O pa3JioKeHHs pod Ipu aHaIin3e KOHKPETHBIX 00BEKTOB.
HazoBuTte Hepa3pyluaroie METOAbI aHaJTH3a, KX XapaKTePHCTHKH,

[lepeuncaure ocobeHHocTH 0TOOpa nNpod  CENBCKOXO3SHCTBEHHBIX MNPOAYKTOB M JPYTHX
OMOJIOTHYECKUX MATEpHAJIOB.

HazoBuTe ciocoOb! MHTEHCU(UKALUK Pa3/I0KEHUS OPraHHYSCKUX BEILECTB.

[IpuBenuTe CXEMBI aHATH3a OCHOBHBEIX KOMIIOHEHTOB CTaJICH, IMOJIMMETaVIHYECKHX Py, CHIHKATOB,
PYIHBIX I1OJIE3HBIX HCKOMIAEMBIX.

Kaxue MeTobl HCTIONB3YIOT A/ UACHTH(HKAIIMK OPraHUYeCKHX COeIHHEHH?

ITpusenuTe npUMephl OBICTPLIX METOJIOB CKPUHUHTA NPO0 MpH aHATTH3E OPraHUYECKUX COEMHEHHIA,

Yuedno-MmeToan4ecKkoe obecnedeHne CaMOCTOATEIbHOI padoThl CTY/I€HTOB
CamocrosTenbHas paboTa CTYIEHTOB 3aKJIOYAETCA B U3YYECHHH BOIPOCOB, NPEAYCMOTPEHHBIX U
CaMOCTOATEILHOIO M3Y4€HHs, TOATOTOBKE K MPAaKTUYECKHUM 3aHATHSAM M PELICHHH 3a7a4 Ha HUX, a
TAKXKe B [I0JIOTOBKE K TEKYLIEMY KOHTPOJIIO 3HAHUH U IPOMEXKYTOYHOH aTTECTALIHU:

1. Dkonoruueckuii MOHHTOPHHI 3TO:

a) HaO/IoIeHHE 38 COCTOAHUEM OKpYXKaroLeH cpe/p!

0) HaboaeHHe U IPOTHO3 COCTOAHHS OKPYXAIOIIEH Cpeibl

B) HabnofieHHe, OLIEHKA H NPOTHO3 COCTOAHMSA OKPY KAIOIEeH Cpeabl

2. Tlpuem uccneloBaHHs, B KOTOPOM O KauecTBe CPelbl CYIAT MO BBDKHBAEMOCTH, COCTOAHHIO M MOBEAEHHIO CIIEUNANIBHO
MOMELIEHHBIX B 3TY CPEely OPraHU3MOB Ha3bIBAETCA

a) buorecTupoBaHHEM

0) GuonHanKaLuen
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3. Kakoii MeToa NpeAnouTHTEILHO HCTIONBL30BATh NPH OMpPEAeeHHH TSHKENLIX METAIIOB B BOJE H BO3LYXe
a) poTomeTpus

0) aromHas abcopOuus

B) aTOMHasA IMHCCHS

I) NOTEHLUHOMETpHSA

) xpomarorpadus

4. [1JIK TOKCHYHBIX 3/IeMEHTOB B MOYBAX YCTAHOBJEHB! A5 HX
a) NOABHKHBIX (hopM

©) OOMEHHBIX 1 MOABMKHBIX hopM

B) 0OMeHHBbIX dlopM

I') BAJIOBBIX CoepkaHuUi

5. Jlns KOHUEHTPHUPOBAHHS TOKCHYHBIX NPHMeceii U3 BO3/LyXa Mepe/l X OnpeieNeHHeM HCToNb3YIoT
a) oToop Npob B KOHTElHepL!

6) acnupupoBanme Bo3fyxa uepes GuibTpel, agcopbeHTsl, abcopGeHTH

B) KCTPaKLHIO

6. Ins ynaBanBaHus W JabHeMLIEro onpeieneHHs TBep/IbIX HaCTHLL M a9pO30JIeii H3 BO3AyXa HCMONB3YIOT
) OpraHHYECKHe pacTBOPHTENH

0) nepXa0pBUHUNOBLIE QUIBTPLI

B) LIEOJIMTEI

7. \ns XapakTePHCTHKH NOBEPXHOCTHBIX BOJI BOJOEMOB, 0TOOpP Mpof BOJIbI MPOU3BOJAT Ha
a) ypoBHe 20-30 cM OT MOBEpXHOCTH

6) yposne 20-30 cMm oT oHa

B) YpoBHe 5-10 cM OT MOBEpPXHOCTH

r) NOBEPXHOCTH

8. Jlna xapakTepHCTHKH (OHOBBIX 3arpsA3HEHHI aTMOChEPHOro BO3ZyXa, BOJBI, MOYBbI, aTMOC(EPHBIX 0CAAKOB, 0TGOD
npo6 14 MOC/IEAYIOLIEro aHaNN3a NPOH3BO/IST

a) B OMocepHLIX 3anoBeAHHKAX

6) B 3aKa3zHUKaX

r) B 30 - 50 kM OT HCTOMHHKA 3arpA3HEHUA

9. [NporpamMmMa KOMILIEKCHOTO MOHHUTOPHHTA MpelyCMaTpPHBAET
a) MOHHUTOPHHT 3arPA3HEHHSA JIEMEHTOB IKOCHCTEMEI

6) MOHHTOPHHI 3KOJIOrMYECKHUX MOC/IeJCTBHI

') MOHHTOPHHT TOKCHYHBIX 3JIEMEHTOB

10. Bribepute Hanbonee NMPENNOYTHTE/NBHBIN METOA OMNpeleNieHHs BATOBOIO COAEPHKAHMA XHMHYECKOTO 3NeMEHTa B
no4sax

a) poromeTpus

0) THTpUMeTpHS

B) aTOMHas IMUCCHA

r) xpomarorpadgus

1) UK-cnektpockomnust

I'1. Jinst onpenenenus opraHHYECKHUX BELIECTB B BOJIE, MOYBE M BO3MYXE NPEANOYTHTENLHO HCMIONb30BATh
a) poTOMETPHIO

6) aToMHylo aGcopOumio

B) aTOMHYIO 3MHCCHIO

r) XpOMaTo-Macc-CrieKTPOMETPHIO

1) rasoByio Xpomarorpaduto

€) )HIKOCTHYIO XpOMaTorpagHio

12. HazoBuTe cTaHapThl KauecTBa BO3AYXa, BO/IbI, MOUYBbI
13. Tpn MOHMTOPHHrE 3arPA3HEHNHs CHEXKHOrO MOKPORA 0TOOP NPo6 AN aHANKU3a NPOH3BOAAT

a) Kaxcablli pas B MOMEHT BbINIAJIEHUA CHera
6) 1Ba pasa 3a 3uMy
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B) OJIHH pa3 3a 3uMY B NIEpHOA MAaKCUMAJIbHOTO BJaro3sariaca

14, JIns KOHCEPBUPOBAHMA NPO0 BOABI NPH ONpeJeneHHH B Helf HHTPATOB M HUTPUTOB HCTIONB3YIOT
a) COJISIHYIO KMCJIOTY

6) xnopodopm

B) LIETOYb

I) COJIM PTYTH

15. Tlpn ot6ope npo6 BoAbI ANA ONpefeseHus B Hell GTOpHI0B, HCNOL3YIOT NMPOBCOTOOPHMK, H3rOTOBJIEHHbII H3
a) cTexna,

B) NMOJIMITHIIEHA

r) cTanu

16. Xumuieckoe notpednenue kucnopoaa, buonoruueckoe norpedieHue KUCIOPOAa IS BObI XapaKTepH3YIOT
a) coepKaHue KUCIOpOaa B BOME

0) cfiuee comepxanue OPraHMYECKHX BEILECTB B BOJIE

r) ofLuee coaepxaHue TAKENbIX METAIIOB B BOAE

,.E[) 061].[(:‘8 COAEpXKaHHe HEOPraHWYeCKHX BELICCTB B BOJAC

17. K Kakoifi cucTeM€ MOHMTOPMHIa OTHOCATCA HaOMIOJeHHs 32 COCTOSHHEM OKpYXarollell cpelbl Ha CTaHLMAX,
YCTaHOBJIEHHBIX B AHTapKTHIE

a) rno6ansHbIi MOHUTOPHHT

6) (oHOBbI# (6a30BbIH) MOHMUTOPHHT

B) perHOHANBHBIIT MOHUTOPHHT

T') HMIAKTHBLIA MOHUTOPHHT

/1) HHTPEAHEHTHBIH MOHHTOPHHT

18. TTAK sarpasHuTeneii Bo3ayxa npHBeLCHbI K

a) Temneparype 0 "C 1 nanennio 760 MM. pT. CT.

0) K yCIOBHAM, NPH KOTOPBIX ONpe/esseTcs 3arpsa3HuTeb
r) Temmepatype 25 "C u naBnenmio 760 MM. pT. CT.

Jns  ycnelwHoro BBIMOJHEHHA CaMOCTOATENbHOI paBoTel CTYAEHTaM pPEKOMEHAYIOTCHE creaymoluHe yveGHo-
METOAMYECKHUE HCTOYHHKH:

1. Bacunbes B.I1. AHanuTHueckas XUMHUA, B 2-X KH., M.: JIpoga, 2002,

2. Bacunses B.I1. C6opHuK 3a1au no aHanuTuueckoit xumun, M.: JIpoda, 2002.

6. YYHEBHO-METOJIUWYECKOE U HHOPOPMAIUMOHHOE OBECITEYEHHUE

JUCHHAIIIINHBI
6.1. Knuroobdecne4eHHOCTD
HanmeHoBaHWe NUTEpATYpbI: aBTOP, loa u3nanus KHHTOOBECITEYEHHOCTD
Ha3BaHMWe, B/ M3AaHHS, -
A TTETERTHD KonunuecTso ax3emnnspos Hanuuwue B 31eKTPOHHOM
uznauuii B 6UGNIHOTEKE oubsnnorexke Bal'yY
Bal'Y B cOOTBETCTBHH C
®Iroc BO
1 2 3 4

OcHoBHas nuTEpaTypa

Mopocanosa C.A., Tpoxoposa I'B.,
Cemenogckas E.H. Mertonbl aHanuza
NPUPOAHLIX M TPOMBILUIEHHBIX
obnekToB. - M.: M3p-Bo MIY, 1988 —
150 c.

Jlypee 1010, Ananutnyeckas XUMHs
MPOMBILIEHHBIX CTOUHBIX BOJ. - M.:

1988 - http://www.studentlibrary.ru/book/ISB

1984

N9785209035749.html

ttp://www studentlibrary.ru
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Xumus, 1984, —250 c.

Mertobl  aWanu3a  3arpA3HeHuit
Bo3ayxa / 10.C. [pyros, AL
Bennkos, I''A. Jepakosa, B.M.
TyneuuHckuil. - M.: Xumus, 1984, —
98 c.

Bopobeesa JILA. XuMmuueckuit aHanus
mous. - M.. Hsa-so MI'Y, [998.
-156¢.

Mertoznpl aHaIH3A THLIEBLIX
MpOLYKTOB. [Mpobnemsl
aHanuTuueckoli xumuu / Tlom pen
10.A. Knsuko v C.M. BeneHbkoro. -
M.: Hayxka, 1988. - 167 c.

1984

1998

1988

http://www.studentlibrary.ru/book/ISB
N9785209035749.html

ttp://www.studentlibrary.ru

ttp://www.studentlibrary.ru

JlononuurenbHas auteparypa

Obyxos A.H., [nexanosa H.O.
ATOMHO-20COPOLMOHHBIH aHANU3
B MO4BEHHO-0HONOMHUECKHX
uccnenosanuax. M.: Man-so
MI'Y, 1991.

CoBpemMeHHbIe (Pu3MUECKUE H
XHMHYECKHE METOIbl
uccneposanus nous./Iloa pen.

A J1. Boponuna u JI.C. Opnosa.
M.: U3p-so MI'Y, 1987.

Hpyros 10.C., Pogun A.A.
["asoxpomarorpaduueckas
HAEHTH(HKALMA 3arpA3HEHNH
BO3/lyXa, BOZIbl, N04BbI. [IpakTHUeCKOe
pykosoacteo. C.-I1.: Te3a, 1999..

1991

1987

1999

http://www.studentlibrary.ru/book

www. window.edu.ru

http://www.studentlibrary.ru/book

www. window.edu.ru

http://www.studentlibrary.ru/book

www.window.edu.ru

6.2. llepnoanvueckue H3aaHUS

Kypnan aHanuTHYECKOM XUMHH.
Macc-cnekTpomeTpus.
3aBojickas taboparopus. [luarHocTHKa MaTepHaoB.

6.3. UnTepueT-pecypcesbl
http:// anchem.ru
http://chemistry.narod.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHHAITJIAHBI

s peanu3aluy JaHHOH TUCHHTUTHHBI HMEIOTCS CIICIMAbHBIE TIOMEIIEHUS JUIs IPOBEICHHS
3aHATHH JIEKUMOHHOro THIa - 331-1, nabopaTopHele paboTEI MPOBOAATCS B JaboparopuH (hHU3UKO-
XMMHYECKHX METOJIOB aHalasa - 429-1.
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PaGouyto rmporpaMmy cocTaBmi I.X.H., ipod. Amenun B.I". é ? ~

(®HO, nopnucs)
PenensenT
C.H.C. 1aboparopuu xumMuyeckoro ananuza BHUU3X , k.x.H., Bonswaxos J1.C. Ltacee
(mecTo paboTsl, AomKHOCTh, PUO, noanucs) -
[IporpamMma paccmoTpena u 0100peHa Ha 3aceaHui Kaepbl XHMHH
[Ipotoxon Ne /) or AL 06 Zoz/rona

Baseyromuii kadeapoit /z/,ﬂfM Kyxtun B.A.
/ (®PHO, noanuce)

Pabouas nporpamma paccMoTpeHa H on0OpeHa Ha 3aceJaHHH y4eGHO-METOJHUYECKOit
xomHccuu Hanpagienus: 04.03.01 Xumus

Iporokon Ne /0 oT 25.0¢4. 20Z/ rona

[Ipencenarens 724 Kyxtun B.A.
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JJUCT HEPEYTBEPXKAEHUSI
PABOYEM ITPOI'PAMMOBI JUCIIUTIIAHBI

Pabouas nporpamMma onobpena na y4eOHBIH roj

[Iporokoun 3acenanus xagenppl Ne OT roja

3aBeayromui Kadeapoi

Pabouas nporpamma o1o6peHa na yueOHBIH roa

[IpoToxoi 3acenanus kadeapol Ne oT roja

3agenyromuii kadeapoi

Pabouas nporpamma ono6pena Ha y4eOHBIH 1ot

[IpoTtokon 3acenanus kadempnr No oT rozaa

3aBenyromuit kadeapoi
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JIACT PETMCTPALIUU U3SMEHEHUI
B pabouylo nporpamMMy AUCLMIUIHHbI
Xumuyeckumil ananus 06bekmoa oKpysicaloujeti cpeosl
obpaszoBaTenbHOM nporpammel Hanpasienus noarorosku 04.03.01 Xumus,

HanpaBIeHHOCTh: XMMHUYECKHIT aHATN3, XMMHUYECKast M 9KOJIOTHUECKas IKCIIEPTH3a  0OBEKTOB
OKpyKarouie cpeanl (GakanaBpuar)

Homep BHeceHbl W3MeHeHHs B HacTH/pasaesbl Henonuurens OcHoBaHue
H3MEHEHUS paboueii nporpammel OO (Homep M nara npotokona
3aceaHus Kadeapsl)

3as. kadeapoi /
Ioonucs GHO




