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1. HEJIX OCBOEHUSsI TUCHUITJINHBI

[]envio ocBOEHMS NUCHUILTMHEI SBISETCS OOYYEHHE CTYIEHTOB TEOPETHUECKHM H
NPaKTHICCKUM OCHOBAM METOJIaM KOJIMYECTBEHHOTO aHaJIN3a U UICHTH(DHUKAIIMY BEIIECTB OOBEKTOB
OKPY>KaroLEH Cpebl.

3a0aya MMCUVIIAHEL COCTOUT B TOM, YTO Ha OCHOBAHHMH TIOJIy4€HHEIX TEOPETUYECKUX 3HAHUIH
1 IIPaKTUYECKOTO OBJIACHHUS Pa3INYHbIMU METOJAMHU aHAJIM3a, a TAKXKE METOJaMH pacueTa
Pe3yIbTAaTOB SKCIIEPUMEHTA, CTYACHTHI MOIJIM IIPABHJIBHO BRIOUPATh METOABI HCCIIEN0BAHUS
BCIIECTB B COOTBETCTBUH C IIOCTABJICHHOH Iepe]l HUMHU NTPOoOIeMOH, pa3paboTaTs CXeMy aHAIN3a,
NPaKTHYECKU IIPOBECTH €r0 ¥ HHTEPIPETUPOBATH I1OJIyYEHHBIE PE3YIIbTATEL

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuurnimaa  «XUMAYECKHH aHaIM3 OOBEKTOB OKDYXKAOIIEH Cpeibl» OTHOCHTCS K
BapHaTHBHON YaCTH y4e€OHOro IUIaHa JUCHUIUIMH MO HampaBieHuro noarotoBkd 04.03.01 Xumus
(xBarmuukaiys «OakataBpy)

3. INTAHUPYEMBIE PE3YJIbTATHI OGYUEHMUSI 110 JUCIUIIJINHE

Ilnanupyemele pesy/bTaThl OOYYEHHs IO AMCLUMILUIMHE, COOTHECEHHBIE C IIAHUPYEMbIMH
pesyapTatamu ocBoeHus OITOIT (koMneTeHIHAMI U HHIMKATOPaMK JOCTHXEHUS KOMIETEHITHH )

Dopmupyemble IInanupyemMsble pe3ynbTaThl 00yUeHHS N0 AUCLUUIIIMHE, B HaumeHnoBanue
KOMIMETEHLHUH COOTBETCTBHUH C MHAUKATOPOM JIOCTHXKEHHS KOMIIETEHLIUU OLEHOYHOTO
(xox, conepxanue HMunukarop nocrrxenus PesynbTaTel 00yueHus no cpeacTsa
KOMMETEeHLHH) KOMMNETEHLIUH JUCLUIINHE
(K00, codeparcanue uHdukamopa
[TK-7 Cniocoben ITK-7.1 3HaeT 3xon0ruyeckoe 3unaem: Mmetonuyeckue Bomnpocsl
MPOU3BOAUTH 3aKoHoJaTenbcTBO Poccuiickoi MaTepHasl 10 OXpaHe
Ka4yeCTBEHHYIO Denepauyy; HOpMaTUBHBIE N
OKpY>Karolllex Cpenbl U
OLIEHKY METOIMYECKUE MaTepHalb 110
PaLYOHaILHOTO OXpaHe OKpy KaroLlelt cpesibl 1 palliOHAIIbBHOMY
WCMOJIb30BaHUs palOHAJIbHOMY MCMNOJIb30BAHHIO HCIIOJIb30BAHUIO IIPUPOAHBIX
NPUPOOHBIX NIPHUPOAHBIX PECYPCOB,; pecypcoB
pecypcos [1K-7.2 Vmeer popmuposats Ymeem: dopmupoBaTh OTUET
OTYETHYIO JIOKYMEHTALMIO B
COOTBEICTRIM © VA0 oY 5 10 XMMUYECKOMY aHallu3y B
HOpMAaTHBHbIMy | COOTBETCTBHH ¢ TpeGoBanmsMH 5
e 5KOJIOrHYECKUX HOPMATHBOB; COOTBETCTBHH C TPEOOBAHUSIMH
MaTepHasbi 1o ITK-7.3 Bnaneet HaBbIKaMu S5KOJIOTMYECKUX HOPMAaTHBOB
oxpate OLICHMBAHHs pa3BUTHS Bnaoeem: meTonamu oneHku
OKpYKaiomeii JKOJIOTHUYECKOA o6c7aﬂovm<u Ha 5KOJIOTHYECKOH 0BCTAHOBKH
cpexi 00BeKTaxX MpH pasIuyHOI
aHTPOIIOT€HHOI Harpys3ke

[1K-6 [1K-6.1 3HaeT ocHOBBI pu3nKO- 3naem: criocoObl 0T60pa Mpos Bonpocs
CnocoGen XUMEMICOKIX MCTOROR 00BEKTOB OKPYKAIOLIEH CPEIbI
nabopartopHble 2

o IK-6.2. YMeeT nponsBoauTs J1a00PaTOPHBIE HCCIICAOBAHMS,
MCCJIEIOBaHUS, 6 5

. J1a00paTOpHbIE UCCIEI0BAHMS, aHaJIM3bl OTOOPAHHEIX ITPOO U
aHaj

O0TOOpaHHBIX
npo6 u o6pasLoB
JU1sl OUEHKU
9KOJIOTHYECKOr0

3aMepbl, aHATU3bl OTOOPAHHBIX
NPUPOIHBIX 00pa3LoB;
PacCUMTBIBATh MPEAETBLHO
nonyctuMele koHUeHTpauuu (TTIK)
BPEIHBIX BELIECTB TEXHOMEHHOIO

00pa3IoB IS OLICHKH
3KOJIOTUYECKOTO COCTOSTHHS
00BEKTOB

Bnaoeem: meTogamu




COCTOAHHA Xapakrepa; padoTaTs Ha
00BEKTOB AHAJIMTHYECKOM J1aBopaToOpHOM
obopynosanum;

IK-6.3 Baaneer metonamu
NPOBEACHHS DKOJIOTHUYECKOro
MOHHUTOpHHIrA

ITPOBCACHHSI DKOJIOTHYECKOTO
MOHHUTOpPHHTA

4. OBPbEM U CTPYKTYPA JUCLHUIIJIMHBI

TpynoemxocTh AUCUMINIMHBI COCTABASET 4 3aueTHble eauuumEl, 144 yaca

Temarnyeckuii mian
hopma o0yuenns — ouHasn

KonTakTHas pabora Dopwmbl
obyuatoLmxcs TEKYLLEro
C MEAAroruyeckuM KOHTPOJIS
& paboTHHKOM - YCMEBAEMOCTH,
Qo «
5 = | =z |3 |2 tpopas
el 2 g 5 = T © | MPOMEXYTOUHO
Ne Haumenoranue tem w/unu 2 3 % S S fg \‘g aTTeCTALIAM
n/n pa3szesioB/TeM JUCUMITTHHDI S = - 3 o | 8 €| § & | o cemecmpan)
Ol 8| = g z | BS| o
5| g 2 T S 2| =
ﬁ [5) |9 8‘ S‘ g N
= 2 = s | ©
= < < O
= (=5 =R
iz ) u
208 S
= = ©
1 Beenenne. InoGanbHas  cucrema | 7 1-3 |2 2
MoHHTOpHHTa OOC
2 MeTponoruueckue OCHOBLI | 7 4-5 |2 1 Pelitunr-
XHMHYECKOTr0 aHan3a KoHTpOsbL Ne |
3 MoHuTOpUHT BOAHBIX 7 6-9 | 16 12 4 12
00BEKTOB
4 MOHHUTOPHHT MOYBEHHBIX 7 10- | 6 12 4 1 Peitrunr-
00BEKTOB 11 KOHTPOJb Ne 2
5 MoHuTOpUHT 0GBEKTOB 7 12- | 16 12 4 |1
BO3JyXa 13
6 MOHHTOPHHT NHUILEBLIX 7 14- | 6 12 4 1
IPOLYKTOB 15
7 MOHHUTOPHHT KOPMOB 21151 3 16- | 6 6 2 |1 Peitrunr-
JKUBOTHBIX 18 KOHTPOJIb Ne 3
Bceero 3a 7 cemectp: 144 54 54 9 Orxsamen, 27
Hanuuue B nucunnnune KIT/KP KP
HUroro no aucuunnuue 144 54 54 9 Ox3amen, 27
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4. OBBEM U CTPYKTYPA TUCIIUIIJINHBI

Conepmaﬂne JIeKIMOHHBIX 3aHATHH IO AUCHHUITTHHE

1. Beenenne. CoBpeMEHHBIN XUMUKO-aHATMTAYECKHE KOHTPOJIb PeaIbHBIX 0OBEKTOB 1 €10 poJib B
IIPOMBILITICHHOCTH, T€OJIOTHH, CEIbCKOM XO3MHCTBe, MemuimHe. OCHOBHBIE OOBEKTHI aHAIM3A.
AHaIUTHYECKUH UKIT K €0 OCHOBHBIE 3TaIlbI.

2. IIpo6ooT6op u mpoGonoaroroBka. [IpencTaBuTensHas mpoba, COcOOHI ee IIOJTyYEHHUS.
®akTopsl, Onpeenswomue pasmep npodel. OTGOP MPOGHI TBEPABIX, ra3000Pa3HBIX U KHIKUX
BemecTB. OCOOEHHOCTH 0TOOPa POO CENBCKOXO3SHCTBEHHBIX MPOLYKTOB H APYTHX GHOIOTHYUECKAX
MaTtepHajoB. TpaHCIOPTHPOBKA H XpaHEHHE P00, CIIOCOOBI HX KOHCEPBAIIHH.

Paznoxenne npo6. Beibop crioco6a paznoxenus. "Cyxoe" u "Mokpoe" pasnoxenue. CIuiasieHue
U CIICKAHHE, IIOCTIEYIOIee PACTBOPEHUE KaK CIIOCO0 MepeBeNIeHNs MPOObl B paCTBOPHMOE COCTOSHHE.
VHTeHcudrKanus MpoLeccoB pasioXeHHs OOBEKTOB DPa3MMYHON MpUpOmbL Vcmonb3oBaHue s
Pa3JIOKEHHSI BBICOKO arpeCCHBHEBIX PEAareHTOB, MOBBIIICHHBIX TEMIIEPATYD U AaBJIEHHS. ABTOKIABEL,
IPEUMYIIECTBA MX HCIOJIB30BAHUA. YCKODEHHOE DasJIOXKEHHE IOJA IEHCTBHEM YIIBTPa3BYKOBOTO H
MHKPOBOJIHOBOrO moJied. CriocoObl MHTEHCHBHOTO PAa3IoKEHHS! OPraHMYeCKHUX BEINecTB (KaTalus,
oronus, mnnasMeHHas AeCTPYKuus). YHH(UKALMS TNOATOTOBKE NPOO OOBEKTOB pasiduHOlM
IPUPOJIBL.

3. KoHueHTpupoBaHHe W pa3sjejieHHe KaK CTaguu Npo6onoaroToBkn. OCHOBHBIE METOIbI
KOHLIEHTPUPOBAHHUS: COPOLMS, SKCTPAKIIHs, KPHOTEHHBIH CI10c00, (pUILTPaMOHHbEIE H MeMOpPaHHBIC
METOZIBI, CBEPXKPUTHYECKAs! (DIIFOMIHAS SKCTPAKIMs, PeaKI[MOHHAs ra3oBas SKCTpakuus u aAp. CBasb
dTana MpOOONMOATOTOBKM € TOCHEAYIOMM METONOM ompenesieHus. OCHOBHBIE KPHTEpHH,
ONpeJeNiomue BEIOOp MeToaa ompeleNneHus: (TOYHOCTb, YyBCTBHTENBHOCTb, H30HPATENTBHOCTh U
ap.).

Ponb XMMHM4YECKOro aHanW3a B pEIICHHHM NPOOJEM OKPYXKaloIed cpebl. AHATHTHYECKOE
obecreyeHre CHCTEMBI JKOJIOTHYECKOTO MOHHTOPHHIA. [IpeeNbHO JOMyCTUMbIE KOHIEHTDALIHH.
[IpuopuretHble 3arps3Hsronye Beniectsa. CynepsKOTOKCHKAHTEL

4. Anaans Boa. Knaccuduxanus Box. OcHOBHBIE aHanuTHYECKUE npobnemsl. [TpoGooTGop
U XpaHeHue npod. OnpeneneHne o06OOLICHHBIX (HU3MYECKUX M XMMHUYECKHMX IIOKas3aTelieit,
ONpENEIAIOUIMX Ka4eCTBO BOJBL IPO3PaYHOCTH, MYTHOCTH, LIBETHOCTH, BOJOPOJHOIO MOKa3aTels,
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOTO  MOTEHLMAa, IIEJIOYHOCTH, PAcTBOPEHHOTO  KHUCIIOPO.A,
OKMCJIAEMOCTH, XHMMHYECKOrOo H Omoxummyeckoro morpebnenus kuciopoga (XIIK u  BIIK).
buorectupoBanme Kak crocob OLEHKH Ka4eCcTBa BOJL.

Ornpezenenne WHIMBHIYaTbHBIX HEOPraHMYECKMX KOMIIOHEHTOB BOM: XJIOPHIOB, (BTOPHIOB,
HUTPUTOB, HUTPATOB, GochaToB, CepoCcoOAEPKAIMX AHMOHOB, HOHOB AMMOHYS, IIEOYHBIX U [IEIOYHO-
3eMeTbHBIX MeTaUIOB. Onpeenenne XecTKoCTH Bojbl. OnpeneneHne cBOGOIHOrO XJIopa.

DOopMBI  CYIIECTBOBAHMS TSDKEIBIX METAUIOB M PAIMOHYKIHAOB B Bomax. OmpeneieHue
TSXKEJBIX METaJIOB M PaguOHYKIUAOB. CrocoOBl KOHIIGHTPHPOBAHHS TSDKENIBIX METAUIOB U
PanMoOHYKIUIOB 13 BOA. [lpupommele oprammueckue BemiecTBa Boi. OOWias ONEHKA COAEPIKAHMS
OPraHUYeCKUX BEILIECTB: ONPEEIEHHE OPraHUdecKoro yriepoaa, a3ora, gocdopa.

OCHOBHbBIE KIacChl 3arps3HSIOLIAX OPraHMYECKMX BEIIECTB: IIOBEPXHOCTHO-aKTHBHBIE
BEIIECTBA, (eHOMNBI, HEPTENPOMYKTHI, INOIHAPOMATHIECKHE YIJIEBOMOPOMIBI, a30T-, CEpO- U
(ocdopconepxalie MECTHIUIBL, XJIOPOPraHMYECKHE COEIUHEHHS (XJIOPCOAEPIKAIIKME MECTUIHIBI,
TNOJNIMXJIOPUPOBAHHBIE  OU(EHMNBI,  HOTUXIOPAUOCH30(bYpaHbl,  MOJUXJIOPAH-OEH30-TI-THOKCHHbI).
Hcrounviky monananus, yCTOMYMBOCTH B OKPYXKAIOIIEH Cpele, TOKCHYHOCTh, METOIBI M3BICUYEHHUS,
KOHIIEHTPUPOBAHHS, Pa3ICJICHUS U ONIPEHEIEHUS.

S. Ananu3 Bozmyxa. OCHOBHEIE IIPOOJIEMBI aHAIM3a TOPOJICKOrO BO3AYXa, BO3AyXa pabodueii
30HBI, IPOMBIIUICHHBIX U TPAHCHOPTHBIX BBEIOPOCcOB. CrocoObl U MeToas!l 0TGOpa Mpod BO3AyXa.
AptedaxTsl, BO3HHKAIOLIHE B IIPoLECce TPo6o0TOOpA.

Xumnueckuit coctaB Bo3ayxa. OnpeencHue HEOPraHWYECKUX KOMIOHEHTOB BO3IyXa
TIPUPOJHOTO M TEXHOTCHHOIO IMPOMCXOXKIEHHUS: 030HA, OKCHIOB YIJIEpOja, a30Ta, Cephbl, aMMHaKa,
CEpOBOIOPOJIA.

OmpeneneHne  OpraHMYeCKHX — COCOMHCHMH:  anudaTHYeECKUX M apOMAaTHYECKHX
YI7I€BOIOPOJIOB, KapOOHWIIbHBIX M XJIOPOPTaHHMYECKHX COCHMHEHHH, (EHONOB, CIUPTOB, 3()HPOB,
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METAJIOOPTAaHWYECKUX COCIMHEHUH, MEPKAIlTaHOB, alu(paTHYECKHX aMHUHOB. AHAIH3 Ta30BbIX
BBIOPOCOB aBTOTPAHCIIOPTA.

Asposonu: obpasoBanue B aTMocdepe, poib B MEPEHOCE HENETYUMX 3arps3HSIOLMX BEIIECTB,
0COOCHHOCTH MPOo6OOTOOpa M aHauM3a. ABTOMATH3AUMs aHAMM3a BO3AyXa. OCHOBHBIE THITBI
ra3oaHanM3aTopoB. JIMCTaHIIMOHHBIE METObI AHAIN3A.

6. AHa/M3 MO4YB H IOHHBIX OTJ0:KeHHI. OCOGEHHOCTH TOYBBI KaK 0OBEKTa OKPYKAOIIEH
cpensl. [IpoboorGop. Xumudeckuil cocTaB Mo4YB. I'yMycOBBIE BEIIECTBA: CTPOGHHE, PEAKIMOHHAS
CIIOCOOHOCTD, QYHKLIUH B OKPYIKAIOIIEHN CPEIE.

3ajaudl aHAJIUTHYECKOro KOHTpossa. OmpeneneHue OGOOIIEHHBIX IOKa3aTelel: eMKOCTU
KaTHOHHOr0 OOMeHa, KMCIOTHOCTH, OKHCIHTEIbHO-BOCCTAHOBHTENBLHOTO MOTEHIHMANA, COAEPKAHHUS
JISTKOPaCTBOPHUMBIX COJIEH, OUOJIOTHYECKOM aKTHBHOCTH.

Onpenenenvie HEOPraHMYECKHX KOMIIOHEHTOB. JJIEMEHTHBIM M MONEKYIAPHBIA aHATH3.
IIpobonoaroroska. AHanu3 BOIHOH BBITSXKKH Ha COZEpXKAHME HUTPATOB, HMTPUTOB, XJIOPHIOB,
Cynb(haToB, IIENOYHBIX U LIEIOYHO-3eMENBHBIX METALIOB. ONpeneIeHIe TSHKEIbIX METAUIOB: BAJIOBOTO
COZIEpXKaHMs ¥ IIOABUIKHBIX (popM.

Omnpenenenre OpraHM4ecKUX KOMIIOHEHTOB. DJIEMEHTHBINA aHAJIM3: Ope/e/e e OPraHMIeCKOro
yrjepoza ¥ OpraHu4eckoro asora. OnpeneneHne TOKCHYHBIX BELIECTB: MECTHIHIOB, HEQTENPOLYKTOB,
NOJIMAPOMATHYECKUX YIJIEBOAOPOLAOB, XJIOPOPraHUYECKUX COCOUHEHMM. MeTonsl H3BICUEHHUS U
KOHLIEHTPHUPOBAHHS 3arPA3HSIOLINX OPraHHYECKHX BELIECTB.

7. AHaIM3 NHINEBBIX M CeJIbCKOXO3SIICTBEHHBIX MPOXYKTOB. OCHOBHBIE AHAUTHYECKHE
npodeMbl. XUMHYECKHE BEIIECTBA NHIIM: COOCTBEHHBIE MHMHEPAILHBIE M OPraHMYECKHE BEIIECTBa,
IUINEBbIC JI00ABKM, 4YyXKEPOJHBIE BEIIECTBA. METOIABl WX U3BJIEYEHMS, KOHIEHTPHPOBAHUS,
pazzaeneHusl.

Omnpenenenne KOMIIOHEHTOB, ONMPEAETSAIOMMX MHIIEBYIO LEHHOCTh NIPOLYKTA: OEIKOB, XKHPOB,
YTJICBOJIOB, BATAMHHOB, aMUHOKHCIIOT U IPYTHX OPTaHUYECKHX KHUCIIOT.

Ouenka Ge30NMacHOCTH MHMIIEBBIX IPOAYKTOB: OIpPEAENEHHE TOKCHYHBIX METAIOB (PTYTH,
MBIIIIbSIKA, CBUHIIA, KaaMHUs, OJI0Ba, MEOW U JIp.), HUTPATOB, HUTPHTOB, MECTUIIMIOB, aHTUOMOTHKOB,
KOHCEPBAaHTOB, IIMIIEBBIX J00aBOK, HUTPO30aMUHOB, MUKOTOKCHHOB H JIp.

8. Ananm3 0OHOJOrHYeCKHX MaTepHajoB. TpeCoBaHMS K OTOOPY, TPAHCIOPTUPOBKA MU
XpaHeHue buomacce. AHanu3 OHOOTMYECKHX MaTePHAIOB Ha COJEPIKaHUE JIEKAPCTBEHHEIX NIPENapaToB,
TOKCHYHBIX W OJlypMaHUBAIOUIMX BeLIECTB. CIIOCOOB! U3BJICYEHHS ¥ KOHIIEHTPUPOBAHUS TOKCUKAHTOB.
Tect-meTopI.

9. AHanu3 reosIOrH4ecKnX 00bLeKTOB. BEIOOp cxeMbl aHanu3a, OnpenenseMoi IpUpOIoit
00beKTa. PynHbIE IOJIE3HBIE MCKOIAEMBIE: XKEIE3HbIC, THTAHOMATHUTUTOBBIE M MApraHIEBbIE PY/IBI.
Crioco6b! pa3yioxkeHus] B 3aBUCHMOCTH OT COJEpKaHMsS >Keyle3a M KpeMHHsA. OIpeneneHHe xenesa,
QMIOMUHHS, MapraHila, MpPUMECEH THUTaHa, BaHAAWsA, HHUKENs, Medd, Xxpoma. OnpeneneHue
KOMIIOHEHTOB BMEIIAIOIIEH ITOPOIEL.

[Tonumerannndeckue pynel. CXeMbl aHaaW3a MPH ONpPEAe/IEHMM OCHOBHBIX KOMIIOHEHTOB
(Menu, uuWHKa, Xejle3a, CBHHIA, KaIMHs) U MHKPOIpUMecel (Cepbl, MBIIbAKA M MapraHia).
OcobGeHHocTn aHamm3a pyA XpoMma, HHUKeNs, KoOalbTa, PTYTH, OJoBa M CypbMbL. CHOCOGHI
OTAENCHUS XPOMa, PTYTH, OJIOBA M CYPbMBI IIPH OIPEICIICHUH MHKPOKOMIIOHEHTOB B pylax.
AHani3 reoJOrM4ecKUX MaTepUasIoB, COIEPKAIIMX PeaKO3eMeNLHEIE 371eMeHThl. CIIocoOb! BEIIEICHNS,
KOHIIEHTPUPOBaHUs U onpeeneHus P30.

AHai3 HEPYAHBIX NOJIE3HBIX MCKOIAEMbIX: CHIIMKATHBIX M KapOOHATHBIX mopoi. OmnpeneneHue
XapakTepa MOpOJIbl U OCHOBHEIX KOMITOHEHTOB: Si10,, A1,03, Fe;0s, FeO, MgO, Ca0, Na,O, K,0, P,0s,
MnO, pasmuunbx Gopm Bombl. CHIMKaTHBIA aHamu3. Pusnyeckue ¥ (PUINKO-XUMUYECKHE METOMIBI
aHaJIK3a IOPO/I.

10. Onpenenienne 3KOTOKCHKAHTOB B 00beKTaX OKpysKkaromeii cpeabl. O6BEK T K0IOT0-
AHATUTHYECKOr0 KOHTPOJIs1. HopMHpyeMble 1 HEHOPMUpPYEMBbIE OPraHHYECKUE 3arpSA3HUTEIS.
VICTOUHMKH TIOCTYTIIEHHs SKOTOKCHKAHTOB B OKPYXKAIOILYIO cpexy. OCHOBHBIE TPEOOBAHUS K
HaJI©)KHOMY ¥ 9KOHOMUYECKU 3)(EKTUBHOMY IKOJIOT0-aHATUTHYECKOMY KOHTPOO. OBIIENPHHATHIH
IIOAXOZA K 3KOJIOr0-aHATUTHYCCKOMY KOHTpOoI0. Metononorus ycranosnenus [1JIK. Pacnipenenenve
HOPMHUPYEMBIX COEMHEHU B cooTBeTCTBHH ¢ [TJIK.

OcHOBHBIE METO/IBI aHaNH3a 0OBEKTOB IKOJIOr0-aHATUTHYECKOTO KOHTPOJIA Ha COACPKAHHUE
OpPraHM4eCKMX TOKCHKAHTOB: KalMJUIApHasd ra3oBas Xpomarorpadusi C yHUBEPCAILHBIMH H
CEJIEKTUBHBIMHU JICTEKTOPaMH, XPOMaTO-MacC-CIIEKTPOMETPHS, BRICOKO3(h(GEKTHBHAS KUIKOCTHAS U
TOHKOCJIOHHAs XpoMaTorpadus, CBEpXKpUTHIECKas (IIOnIHAs XpoMaTorpadus.
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OCHOBHBIE METONB!I BBHINEICHHS ¥ KOHLUEHTPUPOBAHMS OPraHHYECKHX COESNMHEHHH H3
Pa3TMYHBIX Cpefl (BOA, II0YBA, AOHHBIE OCAIKH, ITHILEBbIE IPOAYKTHL, GHONOTHYECKHE OGBEKTHI, BO3LYX
u 1p.). ['a3oBas 9KcTpakuus u aHanu3 napoBoit passl. XKuakocTHas skcrpakius. CopOLUUOHHOE
KOHIeHTpUupoBaHue. CBepXKpUTHUecKas GNIOUAHAsS OKCTpakuus. X [OCTOMHCTBA M
orpaHu4eHus. I'enb-xpomarorpadus Kak METON YBEIHYEHHS CENEKTMBHOCTH M COKPAIICHHS
BPEMEHH MPOOOIOATOTOBKM MM aHANM3€ CIOXKHBIX Marpuil. COdYeTaHHe pasMUHBIX BHIIOB
Xpomarorpapud ¥ pPasBUTHE  METOJOB  BBICOKOCENEKTUBHOM  NPOGOIOArOTOBKA U
BBICOKOYYBCTBUTEIBHOTO U BBICOKOCEIEKTUBHOIO OIPEETICHHISI HOPMUPYEMBIX S5KOTOKCHKAHTOB.

[IpiMeHeHre pasMUYHBIX BUAOB XpoMarorpaguu. ICIonbp30BaHME HWHIEKCOB YIEp>KUBaHUS,
OTHOLICHHs] CUTHAJTIOB A€TEKTOPOB U MAaCC-CEIEKTUBHOTO ICTEKTUPOBAHMS.

Ananus cMecu 0e3 paszenenus. Perucrpamus MK, macc-criekTpoB u SIMP-criekTpoB cMmecH.
Pasnienenne cMecn Ha KOMIIOHEHTBI C HCIIONB30BAHHEM Da3MYHBIX BApHAHTOB XpoMarorpaduu ¢
SJIEMEHT-CEJICKTUBHBIM,  MAacC-CEJIEKTHBHBIM M  YHHBEPCAJIbHBIM  JE€TEKTHPOBAHHEM.
IIpuMeHeHne MHOTOMEPHOH M peaKUHOHHONH Xpomarorpaguy, a TakXke PeaKIHOHHOH XPOMATo-
macc-criekTpoMerpur. CoueTaHWe pasiIHyHEIX BHIOB XPOMATOrpaguu ¥ Macc-CHEKTPOMETPHH C
MOHHU3alHUeH B IIMPOKOM AHAaNasoHe NaBjlIe€HUH B HCTOYHUKE HOHOB. Omnpenenenne MONeKyIIPHBIX
Macc ¥ MOJICKYJISIPHBIX (hOPMYJT KOMIIOHEHTOB. COIOCTaBICHHE MOJIEKYJISIPHBIX MAcC H MOJIEKY/IIPHBIX
(opmyn kommoHeHTOB. COIOCTABIEHHE MacC-CIIEKTPOB, MONYYEHHBIX NPH HOHM3amku DY, ¢
bubnnoTeKoit mMacc-cniekTpoB. OTHECEHHE K ONpEIENeHHBIM KIaccaM Ha OCHOBAHHH PEeakIHOHHOM
XPpOMAaTO-MacC-CIIEKTPOMETPUY U XUMHUYECKON HOHHU3ANWH B IIMPOKOM JHAINIa30HE NABICHHIA.

Tanpemuas Mmacc-cieKTpoMeTpusi. YCTAHOBJIEHHE CTPYKTYphl Ha OCHOBAHHMH Mace-
cnextpoB, MWK-CIekTpoB ¥ JaHHBIX DEaKIMOHHOM XpoMarorpagué M MacC-CHEKTPOMETPHH.
BeTpeunblit CHHTES B COIIOCTABIICHHE CIIEKTPOB MOJTyYEHHBIX M PEIIONaraeMbIX COeIHHEHHIA.,

YCTaHOBJIEHHE MOJIEKYJISPHON (GOPMyYNBl M OCOGEHHOCTEH CTPOEHMS Ha OCHOBAHMH MAcC-
cnektpoB, MK wu SMP cnektpoB. VcTaHOBIEGHHWE BEpOSTHOM CTPYKTYphl Ha OCHOBAHHH
CONOCTaBNEHMs  pacueTHbIX MK  CIeKTpoB, COOTBETCTBYIOLMX BEPOSTHBIM  CTPYKTYpaM ¢
9KCIIEPUMEHTATLHO IOTy4YeHHbIMU MK criekTpaMu Hen3BeCTHBIX COEIMHEHUH.

HeoOXxomuMOCTh COKpalleHHss BpEMEHHM aHanu3a. XHUMHYECKOE W OHOXHMHYECKOE
notpetnenue kucnopona. (XIIK u BITK). JlocToHHCTBA U OrpaHHYEHHs] METONOB. MIHCTpyMEHTAIBHOE
ONPENEICHUE CYMMapHOTO COAEPIKaHUs OpraHu4YecKux coenuHenuil B Boae. Conocrasnenue ¢ XI1K
u BIIK.

OKcIpeccHOe  ONpefeNeHHe CYMMapHOTO COJEpKAHUS BCEX HOPMHPYEMBIX W
HEHOPMHUPYEMBIX TalloOud-, Cepo-, (ochop- U a30TCOAECPIKAIMX COEAUHEHHH B Pa3IHUHBIX
cpenax.

CxpuvHMHT Ipo0 Ha COIEpIKaHHEe BCEX HOPMUPYEMBIX U HEHOPMHPYEMBIX OIACHBIX SKOTOKCHKATOB
M OTHENBHBIX TPy HauOoJiee OMACHBIX M3 HHUX. TeCT-METOABI M BO3MOXHBIE OOJACTH WX
npumeHenus. BOTCX Kak MynbTUTECT-METORN M BO3MOXKHOCTH OBICTPOTO IIONEBOTO KOHTPOJIA.
KOHTpOIIb, OCHOBAaHHEIH Ha SKCIIPECCHOM OINpEIe/ICHHH CYMMAapHOTO COAEPKAaHMUs TalOMI-, Cepo-,
(ocop- u azorconmepkalMX OPraHUYECKUX COENMHEHHH M TIPYIIIOBOrO OMpeNeNieHHs Hanbolee
OIaCHBIX 9KOTOKCHKAHTOB.

Conep:xanne J1a00paTOPHBIX 3aAHATHII 110 JUCHHILTHHE

WnenTnduranus opranuyeckux coenuneHuit o ux MK- u IMP-cnextpam.
VpenTuduranus coeauHEHNH METOOM TOHKOCIONHOM XpoMaTorpaduu.
Wnentuukanus coeTMHEHNI METOIOM Ta30BOM XpoMaTorpaQuu.
Omnpenenenue NbUIH B BO3IYyXE.

OmnpeneneHue napoB pTyTH B BO3AYXE.

Omnpenenenue ¢peHoNa B BO3AYXE.

Omnpenenenue xpoma B BOJIE.

Onpenenenne MpIIbsiKa B OHOIOTHYECKUX MaTepUasax.

Onpenenenuie Meau B BOJIE.

0. Onpenenenne KOHCEPBUPYIOIIMX JOOABOK M AHTHOKCHAHTOB OE3aJIKOTOJIBHBIX HAMHUTKAX
METOAOM KallWJUIIPHOT03JIEKTpodopesa

= a0 0 Oy U b RO
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11. Onpenenenne pTyTH B NPUPOAHBIX M CTOYHBIXBOJAX METONOM OECIUIAMEHHOH ATOMHO-
abCOpOIMOHHON CIIEKTPOCKOIUH.

12. Onpenenienne  XJIOPOPraHMYECKHX TECTHIMAOB B BOAE  METOAOM Ta30HIKOCTHOM
XxpomaTorpaduu.

13. TecT-MeTOBI aHANH3a BOJBL, TOYBBI X aTMOC(EPHBIX OCAIKOB.

14. Onpenenenne KaTHOHOB BOJIE METOLOM KallMJLISPHOTO 3eKTpodopesa.

15. Onpezenenne anMOHOB B BOJIE METOIOM KalMJLUISPHOTO 3eKTpodopesa.

16. Onpenenenne  N€Ty4uX TajJOTEHOOPraHMYECKMX COCIMHEHHH B BOJe METOJIOM
ra30XXMIKOCTHOH XpoMaTtorpadhuu

17. UnenTuduKanus coequHEHUN METOIOM TOHKOCIOWHO! Xxpomatorpaduu.

18. VinenTrdukanus coeIMHEHNH METOOM ra30BoH XpoMaTOrpaduH.

19. Onpenenenne KOHCEPBUPYIOIMX J06ABOK M AHTHOKCHIAHTOB OE3aJIKOTOJBHBIX HAMHUTKAX
METOJIOM KallMJIJIAPHOTO 30HHOTO 3JIeKTpodopesa

20. Onpenenenne  XJTOPOPraHUYECKUX INECTULHUAOB B BOJAE  METOIOM Ta30KHIAKOCTHOM
Xxpomatorpadum.

21. Onpezienenye KaTHOHOB BOJIE METOOM KaIlMIUISPHOTO 30HHOTO 31eKTpodopesa.

22. OnpezeneHne aHHOHOB B BOJIE METOIOM KaIMJUISIPHOTO 30HHOTO 37IEKTpodhopesa.

23. OnpeneneHue JIETyYMX TaOTEHOOPraHHYECKMX COCIMHEHHH B  BOJIE METOJIOM
ra30XHuIKOCTHOH XpoMaTtorpaduu.

5. OHEHOYHBIE CPEJCTBA JJIsI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOUN ATTECTAIIMH 110 UTOT'AM OCBOEHUS JUCIIUITVIMHBI U
YYEBHO-METO/JJUYECKOE OBECIIEYUEHUE CAMOCTOSTEJIBHON PABOTBI

Texymuii KOHTPOJIb ycreBaeMoCTH
PeriTuHr-koHTpOoab Nel
B uem pasnuune o6mel IeN0YHOCTH WM KACIOTHOCTH BOABI U pH?
KakoBel ocobennocTu 0T60pa MpoObl BOAbI TS ONIPEIEEHNs B HEl KUCI0poa?
YT0 Takoe CTaHAAPTHI KauecTBa BO3yXa, BOALI U II0YBEI?
Kakum 06pa3oM KOHCEPBUPYIOT IPOOEI BOJBI IIPU ONPENEIEHHM B HEl TSKEIBIX METAILIOB?
Kaxum 06pa3zoM KOHCEPBUPYIOT NIPOOHI BOABI IIPH OIPE/IETIEHUH B HEH HUTPATOB, HUTPUTOB H HOHOB
aMMOHHUA?
Yro takoe BITK u XTIK? UYem oHM pa3inyarOTes U 9TO XapaKTEPH3YIOT?
B kakue eMKOCTH U MoYeMy HEOOXOAMMO OTOHpaTh MPOOLI BObI IIPU ONMpENEIeHHH B Heil KpeMHHUS
1 ¢TopHuI0oB?
PEITHUHI-KOHTPOJIb Ne2
Yro Takoe ITJIK 3arpasHuTeneif as nous, Bo3ayxa u Boasl? Kak ux ycTaHaBIHBAIOT?
Ilepeunciute TpeOOBaHuUs K COCyaM JULs 0TOOpa MPO6 BOJBI, IOYBBI U BO3AyXa.
KakoBbl 0COOEHHOCTH aHaTH3a OUOIOTHYECKHUX 0OBEKTOB?
HasoBute meTons! pasnenenus ¥ KOHLIEHTPHPOBAHHS ONPEE/SEMBIX MHTPEIUEHTOB NPH aHATH3E
NPUPOIHBIX BOJ U KUAKOCTEH OPraHU3MOB.
Kakum 06pa3oM MOXKHO OIIpeIeTUTh HAPKOTHYECKHE BELIECTBA B KPOBH, MOYe?
HazoBuTe 0COGEHHOCTH aHATM3a CHITHKATHBIX MATEPUAIIOB.
Kakum 06pa3zom yIasioT KpeMHHUH [IPH OIpele/IEHHU TPUMECel B CHITHKaTax?
Kax roToBsT cranapTHeIE Ta30BEIE CMECH IS TPOBEPKH IIPABUIIBHOCTH aHAIM3a BO3LyXa?

PEATHHI-KOHTPOJIb Ne3

Hasosute Buas! [1JIK 3arpsa3HsIomumx BEMECTB B BO3LYXE, BOJE U IIOYBE.

IIpuBenTe NPUMEPEI CYXOTr0 ¥ MOKPOTO Pa3ioxKeHHs POl MpH aHaIM3e KOHKPETHBIX 00BEKTOB.
HaszoBuTe HepaspyIIaroNIue METOIbI AaHATH3A, UX XapaKTEPHUCTHKH.



Ilepeunciure ocobGenHocTH 0TGOpPa NPOG  CENBCKOXO3AUCTBEHHBIX MPOAYKTOB M IPYLHX
OMOJIOTHYECKUX MaTEPUAIOB.

HasoBute ciocoOr! MHTEHCH(HUKALNY Pa3JI0KEHH OPraHUYECKHIX BEIIECTB.

IIpuBenuTe cXeMbl aHaNN3a OCHOBHEIX KOMIIOHEHTOB CTANEH, TIONMMETATHYECKHX DY/, CHIMKATOB,
PYAHBIX ITOJIE3HBIX HCKOMAEMBIX.

Kaxue MeTo/Ib! HCIIONB3YIOT IS HACHTH(HUKALMEI OPTAHUIECKUX COSIUHECHMUIA?

[IPUBEOUTE TIPUMEPBbI BbICTPbIX METOJOB CKPUHHWHI'A TIIPOB TIPU AHAJIM3E OPrAHUYECKHX

COEJIMHEHUU

HpOMe)KyTO‘lHaﬂ aATTECTALHUA 10 UTOraM OCBOEHHSA JUCHHUIIJIHMHBI — 3K3aMeEH.

Kypcosbie paboThl BeIIaIOTCA CTyNeHTaM BHayajle ceMecTpa . TeMaTuka KypCOBBIX paboT
«Wnentndukanus u onpeneneHre X B 06beKTaX OKPYKAOIIEH CPEbl», aHATH3UPYEMOE BELIECTBO
X BBIIAETCS KAXKAOMY CTYACHTY WHINBHIYAIbLHO.

Pexomenoayuu no evinonnenuro paéomsi. Metonsl aHanuza OGBEKTOB OKpYXAIOIIEH Cpembl
pa3NMYaroTCs IO CEJICKTUBHOCTH, YYyBCTBUTEIBHOCTH, IPAaBHIIBHOCTH, MOPOCTOTE BBIIOJHEHHS,
CJIOKHOCTH HCIOJIB3yeMOro J1IabopaTOpHOro 000PYZOBaHMS, MO3TOMY INPH BBHINOJIHEHHHM MHOTHX
XUMHYECKHAX HCCIECIOBAHUN BBIOOp MOAXOISIIET0 AHATUTHYECKOIO METOHA SBJISETCS BaXKHOM
3aJlayei.

Best paboTa mo BeIOOpY MeTOJa aHaIN3a CKIIAABIBAETCS U3 YETHIPEX OCHOBHBIX 3TAIOB :

1. ITocTaHOBKa aHAIUTHYECKOH 3a1a4H.

2. I[IpocMOTp MUTEpaTypHBIX JaHHBIX.

3. Teopernueckas oneHka HanboJIee MOAXOAALIErO METOA.

AHanutHyeckas 3amada (aHauM3 KOHKPETHOIO OOBEKTa) NaeTcs MperojaBaTelieM KakKIOMY
CTYZEHTY UHIUBUIYATBHO.

IToce mocTaHOBKH 3aa4yl ClieyeT NPUCTYIUTH K BEIOOPY IOIXO/IALIEr0 METOIa aHAIH3A.

[Ipu BEIOOpE METOMIA CIIEAYET YYUTBIBATH €TI0 AHATUTHYECKHE BO3MOXHOCTH, @ TAKXKE XapaKTep
aHaMM3UPYeMOro MaTtepuana. MoxHo oOpaTHThCs, HarpuMep, kK Tomy IV “CnpaBoynuka Xumuka”, B
KOTOPOM KPAaTKO OXapaKTEPHU30BaHbl MHOTHE aHATUTHYECKHE METOIbI M METOAMKM aHAJIN3a.

Onnako, 4T0OBI UMETH MOAPOOHYIO MPONHUCH METOJUKH, HEOOXOMUMO OOPaTUTLCA K APYIHM
nybmvkanusaM. Tak, cledyeT HCIOJb30BaTh MOCOOWS MO aHAIW3y MAaTepHaloB JAHHOTO THIIA,
HalpUMep, CTEKJIA, [TOJIMMEPOB, 0OBEKTOB OKPYXKAIOIIEH Cpeabl, B KOTOPHIX MOKHO HAlTH METOAMKH
aHaJIn3a.

YT00BI MOTYYUTH MOJHYIO MHGOPMALUIO O BO3MOXKHOCTAX TOIO HJIA HMHOTO METOAa U €ro
NPaKTUYeCKOM NPUMCHEHUH, UCIONb3YIOT pedepaTuBHbI kypHanm “Xumus”. I[lonb3ysacs
NPEIMETHBIM yKa3aTeleM O3TOr0 JKypHajla, MOXXHO HalTH pedeparTsl CTaTell Ha NAHHYIO TeMYy,
OIyOJINKOBaHHBIX B TE€YCHHUE HECKOJBKHUX JIET.

3aK/IFOYMTENBHBIN 3Tal paboTHI C JINTEPATYPOil CBOAUTCA K BBIOOPY HAMIIYYIIEro METOMA.

[Ipu BEIOOPE METOIMKHM aHATM3a MOXHO HCIIONIb30BaTh OTBETHI HA TAKUE BOIPOCKL:

1. Kakrie KOMIIOHEHTHI MOTYT MeIIaTh ONpEEIeH IO IPK MOMOLIM JaHHON MeTtoauku? Kaxue
PEKOMEHIYIOTCS OIlE€paliH, II03BOJISAIOLINE YCTPAHUTh MEIIAOIIEE BIMSHHE 3TUX KOMIIOHEHTOB?

2. Kakyro MaKCHMaJIbHYIO [IPaBHIIBHOCTD PE3YJIBTATOB MOXKET OOECIIEUUTh AaHHAS METOUKA?

3. CTonmp M BENMKO MEUIAIOIIEE BIMSHUE MOCTOPOHHHUX KOMIIOHEHTOB IIPH HCIIOJIHE30BAHUH
JPYTHX BO3MOJXXHEIX METOIMK?

4. Kaxoe notpebyercs 060pyIoBaHUE, PEaKTHBEI, KAKOBA JIUTEIBHOCTE aHANN3a?

[Tocne BEIGOpa METOAMKH M METOJa MOXKHO COCTaBHUTh cxeMy aHanu3za. OHa JOJDKHA COCTOSTH
U3 CIIEIYIOIUX CTAIUM:

1. Ot6op npoOwI.

2. IlonroroBka oOpasiia K aHaJIu3y.

3. Y janeHue 1 MacKMUpOBaHUE MELIAIOINIUAX KOMIIOHEHTOB.

4. Cosnanue ycIoBUH, HEOOXOAUMBIX JUIS IPOBEACHHUS H3MEPEHHIA.
5. MsmMepenne KoaudecTBa aeMenTa “X” npy MOMOIIH BEIOPAHHOTO METO/IA.



KoHTposIbHEIE BONPOCHI AJ151 MOATOTOBKH K 3K3aMeHy:

B 4eMm pasnu4re oOLIeH MEeT0YHOCTH MM KUCIOTHOCTH BOIBI H pH?

KakoBsI oco6eHHOCTH 0TGOpa IPOGEI BOABI IS ONIPEIENEHHUS B Hell KHCIOpoia?

YT0 Takoe cTaHIapTHI KaueCcTBa BO3LyXa, BOJBI U IOYBHI?

Kaxnum 06pasom KoHCEPBUPYIOT IPOGHI BOBI IPH ONPENEICHHH B HEl THKEIBIX METAIIOBR?

Kaxum 06pasom KOHCEPBHPYIOT TPOGEI BOBI IPU ONPEEEHNY B Hell HUTPATOB, HUTPUTOB U HOHOB
aMMOHUS?

Yro takoe BITK u XTIK? Uem oHH pa3nyarOTCs U 9TO XapaKTEPU3YIOT?

B kakne eMKOCTH K moveMy HEOOXOIMMO OTOHpPATH IIPOGKI BOMIBI IPU ONPEIEICHHH B HEll KPEMHHUS
u Gropunos?

Ilepeurcute ocobeHHOCTH 0TGOPa PO /IS aHAIKM3a BO3yXa, IOYB, BOMBI, CHIIMKATOB, METAIOB U
CILIaBOB.

KaxoBbl 0C06€HHOCTH ONpe/IeNIeH s OpraHHYeCcKUX BEIIECTB B BOJE U BO3IyXe?

Yro takoe [1JIK 3arpssnuTeneit 1ys m04B, Bo3ayxa u Boasl? Kak MX ycTaHaBIHBAIOT?

Ilepeuncnure TpeboBanus K cocyaaM a1t 0TO6Opa Mpol BOMBI, MOYBEI ¥ BO3IyXA.

KaxoBel 0cOOCHHOCTH aHaIM3a OHOJIOTHYECKUX OOBEKTOB?

HasoBure MeTonp! pasnenenus ¥ KOHIEHTPHPOBAHHS OINpPENENSEMBIX HHIDEIHEHTOB IPH AHATH3E
IPUPOJHBIX BOJ M XKUAKOCTEH OpPraHu3MOB.

Kaxim 00pa3oM MOXHO OIpeJeNUuTh HAapKOTHYECKHE BELIECTBA B KPOBH, MOYe?

HaszoBuTe 0COOEHHOCTH aHaM3a CHITHKATHBIX MaTEPUAJIOB.

Kakum 00pa3om ynansroT KpeMHU# Py ONpeaeIeHuH TPUMeCel B CHITHKATax?

Kak roToBsT cTaHapTHEIE ra3oBble CMECH ISl IPOBEPKH IIPABUIBLHOCTH aHATH3a BO3IyXa?
Ilepeuncute OCHOBHBIE TPHEMBI YIIABIMBAHHUS IPUMeECEH U3 BO3MyXa TS ITOCTEAYIOMIEro aHalk3a.
IIpuBennTe MpUMepLI HCIOIB30BAHMS XPOMATOrpaduueECKUX METOIOB B aHATM3E BO3/AyXa.
Ilepeunciute METO/IBI ONPeIEIEHNS PaIMOAKTHBHEIX BELLECTB B 06BETaX OKPY Kalome# cpe/bl.

Kax OBICTpO OLIEHUTH Ka4eCTBO BOJBI ¥ IIOYBEI?

Haszosure Buas! [1JIK 3arpsa3HsrOmix BEMECTB B BO3AYXE, BOJE U IOYBE.

[IpuBenuTe MPUMEPHI CyXOTr0 M MOKPOTO Pa3lIoKEHHs Po0 IIPH aHAIM3e KOHKPETHBIX 00BEKTOB.
HasosuTe HepaspyIaroue METOIbI AHAIIM3a, UX XapAKTEPHUCTHKH.

Ilepeuncnure 0coOeHHOCTH 0TOOpa mPOG  CENBCKOXO3SHCTBEHHBIX NPOAYKTOB M OPYTHX
OMOJIOTHYECKUX MATEPUAJIOB.

HasoBute crioco6bl HHTEHCH(UKALMN Pa3I0KEHHUS OPraHHIECKUX BEIIECTB.

IIpuBenuTe cXeMBI aHATK3a OCHOBHBIX KOMIIOHEHTOB CTaJlei, MIOJUMETAIUIUYECKUX DY/, CHIHKATOB,
PYZHBIX MOJIE3HBIX UCKOMAEMBIX.

Kakune MeTob! MCTIONB3YIOT AT HACHTUGUKAIIUY OPraHUYECKUX COEUHEHHH?

[IpuBenuTe npuMeps! GBICTPBIX METOJOB CKPHHUHTA NTPO6 MPY aHANH3€ OPraHUYECKUX COCIHHEHMUIA.

yq66H0-MeT0ﬂquCKOC obecrneyeHHe CaMOCTOATEIbLHOM paﬁOTbl CTYACHTOB
CamocrosTennpHas pa60Ta CTYACHTOB 3aKJ/IFOYA€TCA B U3YYCHHH BOIIPOCOB, MpEeaYCMOTPEHHBIX JJIsA
CaMOCTOSTCJIBHOTO U3YYCHHS, IIOATOTOBKE K MPAKTUYECCKUM 3aHATUSIM U PEIICHUH 3a1a4 Ha HUX, a
TaKIKe B IIOAT'OTOBKE K TEKYILIEMY KOHTPOJIIO 3HAaHUU U HpOMCX(yTOqHOﬁ aTTCCTAllUH.:

1. Dxonoruueckuit MOHHTOPHHT 3TO:

a) HaOJII0IEHHE 33 COCTOSTHUEM OKPYKalolleH cpebl

0) HaOMIOIEHHE ¥ IPOTHO3 COCTOSHMUS OKPYKAKOLIEH CPEIb

B) HA0/IOIEHNE, OLIEHKA U NPOTHO3 COCTOSIHUS OKPYXKAKOIIEH cpeibl

2. IlpueM uccnen0BanKs, B KOTOPOM O KaueCTBE CPe/bl CY/IAT MO BBKMBAEMOCTH, COCTOSIHUIO U MOBEAEHHIO CIIELUATBHO
NOMEILEHHBIX B 3Ty CpPelly OpraHU3MOB Ha3bIBAETCS

a) OHoTeCTHPOBAaHHUEM

0) GuouHAMKaLHE
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3. Kaxoit METON MPEATNOUTHTENLHO UCTIONB30BATH MPU ONPENETSHUH THKENBIX METAJIOB B BOLE 1 BO31yXe
a) hoTomeTpus

0) aToMHas abcopbiys

B) aTOMHasi SMUCCHS

r) NOTEHLIMOMETPHS

1) Xxpomarorpadus

4. TIJIK TOKCHYHBIX 3JIEMEHTOB B 104BaX YCTAHOBJICHbI U UX
a) MOABIXKHBIX HopM

0) OOMEHHBIX U MOABIKHBIX HOPM

B) 0OMEHHBIX HopM

T) BaJIOBbIX COZIEPIKAHUMN

5. Jlns KOHUEHTPHPOBaHHS TOKCHYHBIX NIPHMECEH U3 BO3MyXa Mepel HX Orpe/eeHieM HCIONB3YIOT
a) oTO60p Npob B KOHTEHHEPEI

6) acnupupoBaHue BO3yXa uepes GUIbTPLI, a1COPOEHTLI, a6COPGEHTbI

B) 9KCTPAKLIHIO

6. Jins ynaBnvBaHus ¥ JAbHEMIIETO ONpeieeHus TBEPIbIX YaCTHLL U a3p030Jieii 13 Bo3ayXa UCIOJIb3YIOT
a) OpraHM4ecKHe pacTBOPHUTENH

0) NepX/JIOPBUHUIIOBbIE (PUIILTPEI

B) LICOJIUTBI

7. JIns XapaKTepUCTUKM NOBEPXHOCTHBIX BOJ BOLOEMOB, OTOOD MPO6 BObI MPOU3BOLIT Ha
a) ypoBHe 20-30 cM OT MOBEPXHOCTH

0) ypoHe 20-30 cM OT aHa

B) ypoBHe 5-10 cM OT NOBEPXHOCTH

I) HOBEPXHOCTH

8. Jlns XapakTepuCTHKU (OHOBBIX 3arpsi3HEHUi aTMOCHEPHOrO BO3/LyXa, BOJBI, MOYBBI, aTMOC(EpHBIX 0CaaKoB, OTOOP
npo6 a1 NOCAeayOWEero aHaau3a NPOM3BOAAT

a) B OMocdepHbIX 3aMoBeIHNKAX

0) B 3aKa3HUKaX

r) B 30 - 50 KM OT MCTOYHHUKA 3arpA3HEHUS

9. lporpaMma KOMMIEKCHOTO MOHUTOPHHIa MPe1yCMaTpUBaeT
a) MOHMTOPHUHT 3arpsA3HeHMs 3IEMEHTOB IKOCUCTEMBI

0) MOHUTOPUHT JKOJNIOTMYECKUX M0CIIEACTBHIA

I') MOHUTOPHHT TOKCHYHBIX 3JIEMEHTOB

10. BeiGepute HanGonee MpeAmnoOYTHTENbHBIH METOA ONpENENEHHs BaJOBOTO CONEPHKAHMS XUMHYECKOTO JJIEMEHTA B
noy4Bax

a) poromeTpus

6) TUTpUMeTpUs

B) aTOMHasi SMHUCCHS

r) Xxpomarorpadus

n) MK-cnektpockonus

11. Ins onpenesnenys OpraHM4eCKMX BELIECTB B BOJE, MOYBE M BO3AYXE NMPENNOUTUTENLHO UCIIONB30BaTh
a) hoTomeTpuro

6) aToMHY!0 abcopOLuIo

B) aTOMHYIO SMHCCHIO

I) XpOMaTO-Macc-CIIeKTPOMETPHIO

1) ra3oByI0 Xpomarorpaduro

€) )KMIKOCTHYIO Xpomarorpaduio

12. HasoBuTe CTaHZApThl KA4€CTBA BO3/1yXa, BOJBI, MOYBbI
13. Ipn MOHHTOpHHIE 3arpA3HEHHS CHEXHOTrO NOKPOBa OTGOP NPo6 A1 aHANU3a NPOM3BOLAT

a) KaXKIbll pa3 B MOMEHT BbINIa[IeHUs CHEra
6) nBa pasa 3a 3umy
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B) OJHH pa3 3a 3UuMy B NEPpHUOA MAaKCUMAJILHOIO Bjiaro3anaca

14. Jins kOHCepBMPOBaHUs NPOG BO/IbI MPU OMPEENCHHH B Heil HUTPATOB M HUTPUTOB HCIIOB3YIOT
a) COJITHYIO KHCJIOTY

6) xnopodopm

B) LIEJ0Yb

r) COJIM PTYTH

15. Tpu ot60pe npo6 BoABI 14 ONpeseeH:s B Heil GTOPUIOB, HCTIONB3YIOT NpoOOOTOOPHUK, H3TOTOBJIEHHBIN U3
a) CTeKJa,

B) MOJIU3TUIIEHA

r) CTaiu

16. Xumuueckoe notpeGieHye KMCI0poaa, GHONOrHIecKoe NoTpebeHne KUCIOPOaa T BOIbI XapaKTEPH3YIOT
a) colepKaHKue KUCIOpOa B BOJE

0) obuiee conepkaHue OPraHUYECKUX BELIECTB B BOJC

r) oflee CoAepIKaHNE TSHKEIBIX METAIIOB B BOJE

) of1uee conepkaHHe HEOPraHUYECKHX BELIECTB B BOJE

17. K kakoii chCTeMe MOHMTODHHIAa OTHOCATCA HAGNIONEHHS 3a COCTOSHHEM OKPYXXAIOWIEH Cpelbl HA CTAHLMAX,
YCTaHOBJIEHHbIX B AHTapKTHIE

a) rnobanbHbli MOHUTOPUHT

0) dhonoBbIit (6230BbIiT) MOHUTOPUHT

B) PETHMOHAIbHbIIf MOHUTOPHUHT

T') MMNIaKTHbI MOHUTOPHHT

1) MHTPEMEHTHbI!i MOHUTOPUHT

18. IJIK 3arpssHuTeseil BO3ayxa NpUBEAEHbI K

a) Temnepatype 0 °C u naBneHuo 760 MM. PT. CT.

0) K YCOBHUAM, NPU KOTOPBIX OMPEAENSAETCS 3arPA3HUTEND
r) Temnepatype 25 °C u naBneHuo 760 mMm. pT. CT;

[lnsi yCrewHOro BbLIMONHEHUS CaMOCTOATENBHON pabOThl CTYHAEHTaM pPEKOMEHIYIOTCS Clemylolue yueGHo-
METOAUYECKHE HCTOUHUKHU:

1. Bacunbes B.I1. Ananutuyeckas Xxumus, B 2-X kH., M.: Jlpoda, 2002.

2. Bacunbes B.I1. COopH¥K 33124 10 aHATUTHYECKON Xumuu, M.: [lpoda, 2002.

6. YAEBHO-METOANYECKOE I THOOPMAIIMOHHOE OBECIIEYEHUE

JAUCIHUITIINHBI
6.1. Kauuroo0ecrne4yeHHOCTh
HaumeHoBaHKe TUTEPATYphI: aBTOP, I'on u3nanus KHUI'OOBECITEYEHHOCTb
HAIBAHME, BHL H3/\AHNT, KonudecTBo ak3eMIuisipos Hanuuue B 351eKTPOHHOIA
H3MATENECTBO HU3JaHUM B OUOIMOTEKE oubdnuoreke Bial'Y
Bnal'Y B COOTBETCTBHUH C
®Iroc BO
1 2 3 4

OcHoBHas JauTepaTypa

Mopocanosa C.A., Ipoxoposa I'B.,
Cemenosckas E.H. Metonsl aHanusa
NPUPOAHBIX U MPOMBILTEHHBIX
00bekToB. - M.: U3n-80 MI'Y, 1988 —
150 c.

Jlypve FO.FO. AHanutuyeckas XUMHs
NPOMBILIEHHBIX CTOYHBIX BOA. - M.:

1988

1984

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

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

Mertosl aHaM3a 3arpsi3HEeHui
Bozmyxa / }O.C. [Ipyros, A.B.
Benukos, I"A. [IpsxoBa, B.M.

Tyabunuckuit. - M.: Xumus, 1984, — 1984
98 c.

Bopotwesa JI.A. XuMuueckuii aHanu3

nous. - M. Mzp-Bo MI'Y, 1998. 1998
—156c.

MeToe! aHayinu3a TMHUIIEBBIX

NPOIYKTOB. [MpoGnemsl
aHanutHueckoi xumuu / Ilox pen

FO.A. Knsuko u C.M. Benenbkoro. -

M.: Hayka, 1988. - 167 c. 1988

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

ttp://www.studentlibrary.ru

ttp://www.studentlibrary.ru

HononuutenbHas aureparypa

ObyxoB A.U., [nexanosa U.0.
ATOMHO-a0COPOLIMOHHBI aHanu3
B NI04YBEHHO-OMOOTMYECKHX
uccnenosanuax. M.: U3n-so
MI'Y, 1991.

CoBpeMeHHbIe pu3HUecKre U
XUMHYECKHE METOIbI
uccnenosanus nous./Ilox pen.
A.J1. BopoHusa u JI.C. Opriosa.
M.: U3n-80 MI'Y, 1987.

Hpyros 10.C., Pomun A.A.
["a3oxpomarorpaduueckas
UOEHTH(UKALMS 3arpsa3HEHUH
BO31lyXa, BOJbI, MOuBbI. [IpakTuueckoe
pyxoBoactso. C.-I1.: Tesa, 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. Ilepnoguyeckue u3nanus

JXypHan aHATUTUYECKOM XMUMUH.

Macc-cnexTpomertpusi.

3aBojckas naboparopus. JIUarHoCTUKA MaTepUaoB.

6.3. UnTepHeT-pecypcebl

http:// anchem.ru
http://chemistry.narod.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI

Jlns peaym3aniyi NaHHON MUCHMILTMEBI IMEIOTCS CIICLUANbHBIE TIOMEIIEHHUS TS MPOBEACHHS
3aHATUH JIEKUMOHHOrO Tuma - 331-1, mabopaTopHsle paGOTHI IPOBOAATCA B J1aG0PaTOPUM (UUKO-
XMMHYECKUX METOIOB aHaa3a - 429-1.
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Pabouyro nmporpammy coctaBui 1.X.H., mpod. Amenun B.I. % ~
(PHO, noanucs)
Penenzent
C.H.C. laboparopun xumudeckoro ananuza BHUMU3X , k.x.H., Bonbimaxos J1.C. /5/;;{5

C
(MecTo paboTsl, KomKHOCTL, ®HO, noamuce)

IIporpamma paccmoTpeHa 1 0100peHa Ha 3acelaHiu Kaeapbl XUMUH
Ilpotokon Ne _ /) or 2406 Zoz/rona

3aBeqyromuit kadenpoit /é/,&ﬁ%’/ Kyxtuu B.A.
(®UO, noamnuce)

PaGouass nporpamma paccmoTpeHa u ono0peHa Ha 3acelaHMH  Y4eGHO-METOMUYECKO
komuccur HanpasieHuss 04.03.01 Xumus

Iporokon Ne 70 ot Z25.96 207/ rona

/ KyxTtun B.A.

[Ipencenarens




14

JIMCT IIEPEYTBEPKJIEHUA
PABOYEM ITPOT'PAMMbI JUCIHUATLIAHBI

Pabouas mporpamma onobpeHa Ha 2’0/2( 202% y4eOHBI# roj
IIpotokon 3acenanns kapenpsr Ne 1Y ot 23-0¢. WZirona

-._’/

3aBeyromuit Ka(beg,Peﬁ///"‘ ’/_W%lﬁgd H LU

Pabouas mporpamma o06pena Ha y4eOHBIH Tox

IIpoTokon 3acenanus xadenapsr Ne oT roaa

3aBenyromuii kadempoit

PaGouas nporpamma ono6pena Ha y4EOHBIN Tof

[IpoTokon 3acenanus kadeapsr Ne oT rozaa

3aBenyromuit kadeapoit
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JIMCT PETUCTPALIMU U3SMEHEHUM
B pabouyto nMporpamMMy JUCLUMIMHBI
Xumuueckumii ananus 06vexkmos oxkpysicaioweii cpedv
0bpazoBaTeNbHO# MporpamMmel HanpasieHus noarotosku 04.03.01 Xumus,

HanpaBeHHOCTh: XUMUYECKUN aHAIN3, XUMHUYECKasl i 3KOJIOTUYECKAs KCIIEPTH3a OO0BEKTOB
OKpy>Karollei cpenbl (H6akanaBpuar)

Howmep BHeceHbl U3MeHEHUs B 4acTH/pa3 el Hcnonuurens OcHoBaHue
WU3MEHEHHs paboueii nporpamMMel 0)5(0) (Homep u narta mpoTokosia
3acenaHus kadenpsi)

3aB. Kaenpoii /
Toonuce DOHO




