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VTBEPAJIAIO:
JleKait XMMusEeKoro daxybreTa

[IporpaMmma y4eOHOW JMCLMIUIMHBL ~ «DKOJOrMYecKas —aHaIUTHYECKasd XUMHUS»
COCTAaB/IeHA HA OCHOBAHHH I OCyJIapcTBEHHOTo 00pa3oBaTeNbHOro —CTaHAapTa  BBICLICTO
npodeccuonansHoro obpazosanus (I'OC BI1O) Jonenxoii Haponnoit Pecry6nnku (JIHP) mo
Hanpapjienno moxrotoku 04.03.01 Xumud, yTBEPKACHHOIO IPHKasOM MuHucrepcTBa
o6pasopanus u Hayku JTHP Ne 454 ot «20» anpess 2016 r.;

[lopsinka opraHu3aluu y4eOHOro mpomecca B 06pa3oBaTe/bHBIX OpraHu3alMsIX BHICLICTO
npodeccroHanbHOr0  06paszoBanus  JloHEIKOH Haponuoit PecnyOnuku, —yTBEPXKICHHOTO
npuKazoM MuHHCTEPCTBAa 00pa3oBaHHsA U HAYKH JTHP Ne 1171 ot «10» HosGps 2017 1.5
y4eGHOrO TIaHa M OCHOBHOM 00pa3soBaTelbHOH MMPOrpaMMBI BBICILCTO n1po¢ecCHOHAIBLHOTO
o0pa3oBaHUs HAalpaBjIeHHs IOArOTOBKH 04.03.01 Xwumus, paspaboraunsix B I'OY BIIO
«J]oHeIKHi HallMOHAJIbHBIM YHUBEPCUTETY.

PazpaboTunku:
3aBemyrommuii Kadenpoii aHaIMTHYECKOi XUMHH, 0

I.X.H., mpodeccop, A.C. AnemacoBa

JloneHT Kadeaphl aHATMTHIECKON XUMUH, Vi
K.X.H., JIOIL. %MW«HIL [llenuna
4
IIporpamma y4eOHON MMCIHUILIAHBI YTBEPXKICHA HA 3aCCJaHIH xae[pbl aHATUTHIECKOH XUMHH
“Tpotokon Ne 19 or« 14 » 04 2020 r.
3apeayromuii kadeapoi j Cam A.C. Anemacosna

IIporpaMma y4eGHOH JMCLHMILIMHBI 000peHa yueOHO-METOAHIECKOH - KOMHCCHEH
XHMHYECKOTO (aKybTeTa
ITpotoxoin Ne 3 ot «15» anpenst 2020 r.
IIpencenarensb y4eOHO-METOAMIECKOH [
KOMHCCHH (paKynbTeTa ﬂ7 H.B. f16104xoBa
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1. OBJIACTBb IPUMEHEHUSA 1 MECTO JUCIHHMIIVIMHBI B YYEBHOM ITPOLECCE

[To cranmapty ['OC BIIO gucummuinHa «KOJIOTHYECKash aHATUTHYECKAsi XUMUS» OTHOCUTCSA
K TpyINIe BapHATUBHBIX TUCIUIUIMH MPOPECCHOHANBHOTO Onoka. M3ydeHune JUCIUTIITMHBI
«IKOJOTUYECKAs] aHAIMTHYECKAsT XUMHS» Oa3HpyeTcsi Ha 3HAHMSIX, MOJYYCHHBIX CTYJIECHTOM TpPH
u3ydeHun auciuiuind «Heopranuueckas Xumusi», «AHanuTHueckas Xumus», «be3omacHocTb
JKU3HENEITENBHOCTU» U «OKojorus». OCBOCHHE [TaHHOW AUCHUIUIMHBI TO3BOJSAET CTYACHTY
3 PEKTUBHO M3Yy4aTh TUCIMIUIMHBI «XHUMHUS OKPYXKAIOWIEH Cpemp», «XUMHUECKass TEXHOJIOTHUS,
«TexHOTeHHBbIE CUCTEMBI U SKOJIOTUYECKUN PUCKY.

2. CTPYKTYPA JUCHUIIJIMHBI

Xapakmepucmuka y4eonoi Oucyunaunsl

Hanpasnenrne noarotoBku 4.03.01 Xumus

[Tpodwib

OO6pa3oBarenpHas mporpaMmma OakayiaBpuaT
Kpanmudukarus aKaJIeMUYECKHil OaKataBp
KonunuecTBo copepxaTenbHbIX MOyIeH 1

Jucnurnmuaa 6a30B0H / BApHaTUBHON YacTH
00pa30BaTENILHON MTPOrPaMMBbI

BapuaTHBHAS YacTh MPOdeCcCHOHANTBHOTO OJI0Ka

®opwmbl kouTposist (MK, sk3amen, 3auer) 1 MOJTyJIbHBIN KOHTPOJIb, 3a4€T B 5 CEMECTpe

TMoxasaTem ouHas popma 3aoyHas popma
00y4YeHHs 00y4YeHHS
KonuyecTBO 3a4eTHBIX eAUHUIT (KPEAUTOB) 3
l'ox moaroToBku 3
Cemectp 5
KonuuecTBo yacoB 108
- JICKIIMOHHBIX 36
- TPAKTUYECKUX, CEMUHAPCKUX 18
- 1a00paTOPHBIX -
- CAaMOCTOSITEIILHOM pabOTHI 54
B T.4. UHANBHUIYAJIbHOE 3aJJaHHE

HenenpHOE KOJIMYECTBO YaCOB, 6

B T.4. AyAUTOPHBIX 3

3. OIMNCAHME JUCHUIIJINHBI

Iean n 3agauu

Heabu3ydyeHnsIKypca «IKOIOTHYECKasaHATNTHYECKAIXUMUSD) — JaTh CTYACHTaM 3HAHHUSA U
mpeacTaBicHus 00 OCOOCHHOCTSX aHaln3a OOBEKTOB OKPYXAIOUIEH W MPUPOTHOU Cpeibl, O
COBPEMEHHBIX METO/aX, HCHONb3YeMbIX IPH aHAIN3€ pPa3sHOOOpa3HBIX peabHBIX OOBEKTOB
(0OBEKTOB OKpyXaromeid cpeabl, OWONOTHH, MEAWLMHBI, CEIBCKOTO XO3SICTBA), 3aJI0KUThH
(byH1aMeHTaIbHBIC 3HAHUS M NPHUHIMIBL, 3aKOHOMEPHOCTH, OOJACTH HCIOJIB30BaHUS METOJIOB.
BeipaboTath  METONOJIOTHIO  MCIIONB30BaHMA ~ Hauboiee  A(PQPEKTHBHBIX  COBPEMEHHBIX
AHAIUTUYECKHX METOJOB ONPEACICHHUs] OPraHMYeCKHX W HEOPraHWYeCKHX COCJUHEHHH B
COOTBETCTBHUH C MPUHIMIIAMUA HOPMHUPOBAHUS KauecTBa OKPY>KAIOLIEH CPeIbl.
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3agaua  Kypca — O3HAaKOMHUTh CTYIAEHTOB C OCOOEHHOCTSIMH TIpoOooTOOpa |
MPOOOMOATOTOBKH OOBEKTOB OKPYXKAIOIIEH Cpebl, C MPUHIIMIIAMH aHAIM3a Pa3HOOOPa3HBIX IO
NPHUPOJIE, arperaTHOMy COCTOSIHUIO M XHMHYECKOMY COCTaBy OOBEKTOB, C(HOPMHpPOBATH Y
CTYACHTOB MMOHATHA MTPO aHAJTUTUYCCKUC BO3MOKHOCTHU COBpCMGHHOfI aHAJIUTHYECKON XUMUH npu
pellIeHHH BOIIPOCOB 3alIUTHI TPUPOJIHON CPEIbl U 3I0POBbsI HaceJIeHUs, cHOPMUPOBATH YETKHE
NpEACTABJIICHUA IMPO 3KOJOTMYCCKYIO aHAJIUTUYCCKYIO XUMUSA KaK 06JI3.CTB HAay4YHOTI'O 3HaHUsd, €C
CBSI3b C IPYTMMHU HAYKaMH H €€ MPaKTHIECKOe 3HaYCHHUE.

TpeGoBanus K pe3yJbTaTaM OCBOeHHMs AMCUMILIMHBLIIponiecc M3ydeHHs] NUCUUIUIMHBI
«DKOIIOTHYECKAssAHATUTHYECKAIXUMUS) HAMpaBieH Ha (HOPMUPOBAHHE DIEMEHTOB CIEAYIOIIUX
komnereHui B coorBercTBuu ¢ ['OC BITIO JIHPno nanpasnenuto nmoaroroBkn04.03.01 Xumusiu
OCHOBHOH  00pa30BaTeNbHOM  MPOrpaMMbl  BBICHIETO  NMPO(ECCHOHAIBHOTO  00pa30BaHUS
HanpasieHus noarotoBku 04.03.01 Xumus

a)oowexynomypnuvix (OK): (yrazviearomes OK u ux koowi);

CIOCOOHOCTH paboTaTh B KOJIJIEKTUBE, TOJIEPAHTHO BOCIPUHUMATH COLUATbHBIC, STHUYECKHE,

KOH(ecCHOHaJIbHBIE U KyNIbTypHbIe paznnuus (OK-6);
CIOCOOHOCTH K caMOOpraHu3aiuu u camooopazoanuto (OK-7);

0)oowenpogpeccuonanvnuvix (OIIK): (vkazviearomes OIIK u ux koowi)

CIIOCOOHOCTh HCIIOJIB30BAaTh MOMyYEHHBIC 3HAHUS TEOPETUYECKUX OCHOB (PyHIAMEHTAIbHBIX
pa3ziesIoB XUMHH TpU perieHnn npodeccrnonanbubix 3amad (OIMK-1);

BIIQJICHUEC  HABBIKAMU  TPOBEACHHUS  XUMHYECKOTO  JKCIEPUMEHTa,  OCHOBHBIMU
CUHTETHMUYECKUMHU U aHAIUTUYECKUMHU METOJaMHU MOTYYSHUS U UCCIIeI0BaHUSI XUMUYECKUX BEIIECTB
u peakuuii (OI1K-2);

CIIOCOOHOCTh  HMCMOJIBb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCUUIUIMH B
npodeccronanbHoi aestensHoctu (OITK-3);

CIIOCOOHOCTh ~ pelllaTh CTaHAApTHBIE 3aJauyd  NpOo(ecCHOHATBHOM  JEATEeIbHOCTH C
UCIIOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUU C YYETOM
OCHOBHBIX TpeboBanmii nHpopManonHoi 6e3onacHoctu (OITK-4);

CIOCOOHOCTh K TIOMCKY M TEpBUYHOM 00paboTKe HAy4YHOH W HayYHO-TEXHUYECKOM
undopmanuu (OI1K-5);

3HAHWE HOPM TEXHHUKH O€30MacHOCTH W yMEHHUEM pealu30BaTh WX B JAOOPATOPHBIX U
texHosiornaeckux yciopusx (OIIK-6).

8) npogpeccuonanvhuix (IIK): (coomnecennvix ¢ suoamu 0essmeabHOCMU U UX KOObL);

8 HAYYHO-UCCIe008AMENbCKOU 0esIMebHOCHIU:

CIOCOOHOCTH BBITIOJHSATH CTaHJAPTHBIE OIEpaIluy 1Mo npeaiaraeMbiM Metoaukam (ITK-1);

BJIajicHHe 0a30BBIMU HaBBIKAMHU MCIOJIb30BAaHUSI COBPEMEHHOM almaparypbl pU MPOBEICHUN
HayuHbIX uccienoBanuii (I1K-2);

BIIaJICHUE CUCTEMOU (yHIaMEHTATBHBIX XuMH4eckuX nmousatuit (ITK-3);

CIOCOOHOCTh TPHUMEHATh OCHOBHBIE €CTECTBEHHOHAYYHbBIE 3aKOHBI M 3aKOHOMEPHOCTH
Pa3BUTHUS XUMHUYECKON HAYKH TIPH aHAJIM3€ TOJydeHHBIX pe3yabTaToB (I11K-4);

CIOCOOHOCTh MOJYy4aTh U 00pabaThIBaTh pe3yabTaThl HAYUYHBIX HKCIIEPUMEHTOB C IOMOIIBIO
COBpPEMEHHBIX KOMITbIOTepHBIX TexHoJoruu (I1K-5);

BIIQJICHUE HABBIKAMH TPEIICTABICHUS MOJNYUYEHHBIX PE3YNIbTaTOB B BUJEC KPATKUX OTYETOB U
npesenramuii (ITK-6);

BJIaJICHHE METO/aMu O0€30MacHOro OOpalleHUs ¢ XMMUYECKUMU MaTepHUalaMu C y4eTOM HUX
busndeckux u xumuueckux cBorcts (I1K-7);

8 NPOU3B0OCMBEHHO-MEXHOJIO2UYECKOU 0esIMeNbHOCMU!

CIIOCOOHOCTh ~ HCIIOJIb30BAaTh ~ OCHOBHBIE ~ 3aKOHOMEPHOCTH  XMMHMYECKOM HaykKu U

dbyHIaMeHTAIbHbIE XUMUYECKHUE TOHSITHS TMPU PEIICHUU KOHKPETHBIX MPOM3BOACTBEHHBIX 33134

(TIK-8);



BJIQJICHUE HABbIKAMU pacyeTa OCHOBHBIX TEXHHYECKHX IOKa3zaTelel TeXHOJOTHYEeCKOIro
npotecca (I1K-9);
CIIOCOOHOCTh ~ AHANU3WPOBATh MNPHYMHBI HAPYIIEHWH MapaMeTpoB TEXHOJIOTHYECKOrO
npoiiecca 1 GopMyITUpOBaTh PEKOMEHIALMH 110 UX MpeaynpexaeHuio u ycrpanenuto (I1K-10);
8 OpP2AHU3AYUOHHO-YNPABILEHYECKOU 0esamelbHOCMIL:
CIOCOOHOCTh TMPHUHMMATh pEIIeHUs B CTaHJApTHBIX CUTyalusx, Oparb Ha ce0s
OTBETCTBEHHOCTbH 3a pe3yibTaT BbinosHeHus 3aganuit (I1K-12);
8 nedazocuiecKoll 0esmenbHOCU.:
CIIOCOOHOCTh  IJIAHUPOBATh, OPraHW30BBIBATH M  aAHAJIM3UPOBATh PE3YyJIbTaThl CBOEH
nenarorudeckou nearenbHocTu (ITK-13);
B pe3yabrare nzyvenusi y4ueOHOW IMCHUIIMHBI CTYAEHT J0JIKEH:
3HaAMY:

— TEXHUYECKYI0 JOKYMEHTAIUI0, METOJAMYECKHEe, HOPMATHUBHBIE W PYKOBOJISALINE JOKYMEHTHI,
MaTepHalbl, pErJaMeHTUPYIOIIUE JAESITEIbHOCTh COBPEMEHHOM HKOJOTMYECKOW XHMMMH,
Ka4yeCcTBO OKpYKalollei cpeabl 1 HOPMbI O€3011aCHOCTH;

— XUMHKO-aHAJIUTUYECKHE M SKOHOMUYECKHE XapaKTEPUCTHKH COBPEMEHHOr0 000pyIOBaHHUs
KOHTPOJIbHBIX aHAJTUTUYECKUX JTAa00PaTOpHii;

— TPUHIUIB COBPEMEHHBIX XHMHUYECKUX, (PU3MYEeCKHX, (PU3NKO-XUMUYECKUX, KHHETUYECKUX,
OMOXMMHYECKHX, MMMYHHBIX METOJIOB aHAJN3a [IEJIEBBIX KOMIIOHEHTOB, IKOTOKCUKAHTOB;

— METOJIOJIOTHIO BBIOOPA METOJIOB CHIDKEHUS Mpesiesa 0OHapYKEeHUs, IIOBBIICHUS TPABUILHOCTH,
BOCIPOM3BOANMOCTH, U30UPATEIbHOCTH CTAaHAAPTHBIX METOJOB aHAIN3a;

— TPUHIUOBI W AHAIATUYECKHE BO3MOXXHOCTH THOPHIHBIX W KOMOWHUPOBAHHBIX METOJOB
aHaJM3a, COBPEMEHHbIE TeHJCHIINH B pa3paboTKe TAaKUX METOJI0B;

— O0COOCHHOCTH OTOOpa, TPAHCHOPTHPOBKH, KOHCEPBUPOBAHUS M XpaHEHUS MpPoO OOBEKTOB
OKpYKarlollei cpebl;

— BO3MOKHOCTH KCIIPECC- M TECT-METOAOB B 9KOAHAIUTHYECKOM KOHTPOJIE;

— npoOJeMbl MPH SKOAHAIM3E IENEeBbIX KOMIIOHEHTOB B BO3/AyX€, BOJax, MOYBaX, CBaJKax,
0TXO0/1aX;

ymems:

— OpraHM30BaTh IMpOBeJAcHHE pPadOT MO O0OCIETOBAHHUIO W KOHTPOJIO OKpYKaromen
Cpenbl;

— 000CHOBaTh SKOHOMUYECKYIO I1€JIeCO00Pa3HOCTh M JKOJIOTMYECKYI0 HEO0OXOAMMOCTH
MpUOOPETEHUsI AHAJUTHYECKOTO OOOPYAOBAHUS MJIsi PEIHICHHUS BOMPOCOB 3aAIIUTHI
MPUPOJHOM CpeIbl, OXPaHBI 3I0POBbsI HACEIICHHUS,;

— OpraHu3oBaTh CHCTEMY OTOOpa MpoO0 MPUPOTHONW Cpelbl, MHUIIEBBIX MPOIYKTOB,
OMOJIOTUYECKUX MPOO, PACTUTENBHOTO CHIPHS U T.11.

— OIICHUTH I1eJIeco00pa3HOCTh M A(PPEKTUBHOCTh HCIOIB30BAHUS OMPENEICHHOTO
aHAJTUTUYECKOT'O METO/1a U 000PYIOBaHMS B KOHKPETHOM HKOJIOTUYECKOM CUTYAIHH;

— HCIOJIb30BaTh BHENAOOPATOPHBIE IKCIIPECCHBIE METO/IbI KOHTPOJIS U MOHUTOPUHT A,

— OpraHM30BaTh CUCTEMY KOHTPOJI KayecTBa Pe3yJIbTaTOB aHAN3a;

enademp:
TEOPETUYECKUMHU U METPOJIOTUYECKMMH OCHOBAMH HKOJIOTHUECKONW aHATMTHYECKOW XUMUHU;
TEXHUKOW IKCIIEPUMEHTAILHOM paboThl B aHAIUTUYECKUX JT1a00PaATOPUSIX;
paboToit ¢ HOPMATUBHBIMU KOJIOTHUECKUMH TOKYMEHTaMHU.

4. COIEPXAHHUE JUCIUIIVIMHBI U ®OPMbI OPTAHU3AIIUHU YYEBHOI'O
IMPOLOECCA

B pamkax wu3yueHus IUCHMIUIMHBI TNPEAYCMOTPEHBI cieayromue (QopMbl OpraHHU3aluu
y4eOHOro Mmporiecca: JEKIUH, IPaAaKTUIECKUEe3aHATHS, CAMOCTOSTEIbHAs padoTa CTYJCHTOB.

JlekumoHHbBIE 3aHATHS MPEATNONAraT OBJIaJeHUE TEOPETUYECKUMH OCHOBAMU JIUCIUILIUHBL,
MPAKTUYECKHE — /ISl OBJIAJICHUST METOJaMu peleHus 3anad. CamocrosiTenbHas paboTa CTYJACHTOB
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IpeIycCMaTpUBAeT IOATOTOBKY K IIPAKTUYECKHM 3aHSTHSM, H3Yy4eHHE Y4eOHO-METOANYECKOil
JIATCPATYPhI, COCTABJICHUC KOHCIICKTOB, TIOATOTOBKY Hpe3eHTaHHﬁ 1 JOKJIaao0B.

Texymmii KOHTPOJIb OCYIIECTBIISICTCSl MyTEM BBINOJHEHUS WHAWBUIYAIBHBIX 3aJaHUi MO
KypCY,MOJIyJBbHBIX KOHTPOJBHBIX pabOT MO MPOBEpKE TEOPETUUECKUX 3HAHUN M MPAKTUYECKHX
HaBBIKOB.

B yuebGHOM mpouecce NPUMEHSIOTCS aKTHBHBIE M WHTEPAKTHUBHBIE (OPMBI MPOBEICHHS
3aHATHH, BHEAYAWTOpHAs CaMOCTOSITENbHas pa0oTa, OAJUIbHO-PEHTHHIOBAs CHCTEMa OIICHKH
yCIIeBaEMOCTH, TMYHOCTHO-OPUEHTUPOBAHHOE 00ydeHue, MpobIeMHOE 00yUeHueE.

Marepuan ~ w3nmaraetcs € HCIOJB30BaHWEM  OOBSCHUTEIBHO-HIUTIOCTPATHBHBIX,
9BPUCTUYCCKUX U HCCICAOBATCIBCKUX MCTOAOB MPCIIOAaBaAHUSA. HpI/I MMPOBCACHUUN JICKIIUU-
BU3yaJM3alUK Ul  OOCY)KIEHHsS Marepuaia IIUPOKO HCIOJB3YIOTCS  MYJIbTHMEIUHHBIC
Npe3eHTAlMM, aHUMalUuu. Takke IMPOBOAATCS JIEKIMHM NpoOJeMHbIe, OMHApHBIE M C 3apaHee
3aIJIAaHUPOBAHHBIMH OLIMOKAMH.

IHopsaakoBbIii HOMEpP UTEMA Kparkoe cogep:kanue TemMbl
Cooeporcamenvhulii MO0y 1 «IKonozuueckasn
ananumu4ecKas Xumus

Tema 1. Ilonsitue 00 | Ilpeamer, cTpykTypa © 3agaud Kypca «DKOJOTHUYECKas
9KOJIOT0aHATUTUYECKOM aHanuTudeckas xumus» KoHTponupyemble OOBEKTHI U
KOHTpOJIE O0OBEKTOB | KOMIIOHEHTbI MEeTOOJIOTHSI HKOAHATUTUYECKOTO KOHTPOJIS
OKPYKaIOIIEeH Cpebl. XUMHYECKUH COCTaB OOBEKTOB OKPYKAIOIIEH W TPHPOIHOU

Cpenbl: BOJA, BO3AYyX W aTMocepHbIe OCAAKH, MOYBHI U
NOHHBbIE OTiIOXeHHsl. COBpEMEHHOE COCTOSIHUE U MPOOIEMBI
SKOAHAJTUTUYECKOTO KOHTPOJIS

Tema 2. Metoapl | AHATUTUYECKUH IIUKII M €r0 ATarnbl. Y HUBEpPCaIbHas CUCTEMa
HKOAHAJIUTUYECKOTO KOHTPOJIS | XUMUYECKOTO  aHain3a  MeToapl  SKOAHAJTUTUYECKOTO
1 UX 0COOEHHOCTH. KoHTposis HopMmupoBaHue KadecTBa MPUPOIHON CpEIbI:

atMocdepa, rTuapocdepa, TMOYBA, MNPOAYKTHl MUTAHHUS.
HopmupoBanne B o00iiacT pajanaliiOHHOW O€30MacHOCTH
OcobeHHOCTH aHanu3a NPUPOAHBIX 00BEKTOB. Cucrema
CTaHIApTOB B 00JACTH OXpaHbl OKpPYKAIOUIeW Cpeabl u
HOpPMAaTHBHI €€ Ka4eCTBa.

Tema 3.IIpo6ooT60op u | Buger mpo6 Otb6op mpoO BoO3myxa:  KOHTEHHEDHI,
poOONOATr0OTOBKA B | abcopOLMOHHOE yJIaBJIMBaHUE, KpUOTE€HHOE
9KOAHAJIMTUYECKOM KOHTPOJIC. | KOHIICHTpUpOBaHWE (yJIaBIMBaHUE), copOuus (aacopOrus).
Ot6op mpoO BOABI U BOJHOW OWOTHL. METOABI WM3BICUCHUS
3arps3HSIONIMX BEIIECTB W3  BOJBIKHIKOCTh-KHIKOCTHAS
IKCTpAKIUs, TBEpA0(a3zHasT IKCTPAKIUs,MeMOpaHHbBIC
METOJIbI,Ta30Bast AKCTPAKIIHS,CIIPIH-IKCTPAKIIHS,
CBEpXKpUTHYECKast (DIOMIHAS dKCTpaKIusi. MUKPOBOIHOBAsS
npobomnoaroroBka. OT6OpP NMPOO MOUBHI, PEUYHBIX U MOPCKHUX
OTJIOKEHUH, MIIamMoB. METOIbI M3BJICUEHUS 3arps3HSIONINX
BEIIIECTB M3 MOYBHI (IIPOOOMOATOTOBKA): TEPMOAECOPOITHS TPH

TeMmneparype 150-300°C,sxunkoctHast
HKCTPAKLUA,CBEPXKPUTHYECKAS GronHas
IKCTPAKLUS,IKCTPAKIIHS B MHUKPOBOJHOBOM
nosie, mapoda3Hblii aHAN3.

Tema 4.CospemenHoe | Kontponupyemslie KOMITOHEHTHI. DKOaHAIUTUYECKUI

COCTOSIHUIE u MpoOJIEMBI | KOHTPOJh OOIIMX IMOKa3aTedu 3arps3HEHUs BOJ: OOITUH



HKOAHAJUTUYECKOTO  KOHTPOJIS
BOJI.

oprannueckuii yraepon (OOY);xumudeckoe mnorpebieHne
kuciopona (XIIK);onoxumudeckoe moTpeOIeHUE KUCIOpOaa

(BIIK);o0muit  a30T;yAenpHast 3JIEKTPONpPOBOIHOCTE; pH;
KECTKOCTh;0KUCIUTEIbHO-BOCCTAHOBUTENIBHBIM  MTOTEHLIUAII
(En); OUOTECTUPOBAHHE. KonTpo:is cozepKaHus

PacTBOPEHHBIX T'a30B:pACTBOPEHHBIN KHUCIOPOI,CBOOOTHBINA H
obmuit  xmop. KoHTpons copepkaHuss HEOPraHUYECKHX
COeMHEHUIl:onpeaeieHne  o0Iero  a3ora;onpeneeHne
HUTPATOB u HUTPUTOB;OTpEIeNICHUE
aMMOHHSI;0lIpeIeNieHueMeTaIsIoB; onpeaeneauepochopa  u

dbocdaros; onpeneaeHuexI0pua0B.OnpenencHmne
HEOpPraHMYecKuX  aHMOHOB. MoHHas  xpomarorpadus.
KoHTpons  conepkaHuss ~ OpPraHMYECKHMX  KOMIIOHEHTOB:
OIMPCACIICHUC MMOBCPXHOCTHO-aKTUBHBIX BCIICCTB

(ITAB),onpeneneHue JeTy4uX OPraHUYECKUX COCTUHEHUN
(JIOC). derexropsl B ra3oBoil xpomarorpaduu. Onpenenenue

HedrenpoaykroB. OmpeneneHue ¢eHosoB. DEHONBHBIN
HHACKC.
Tema 5.CoBpemMeHHOE | DKOAHAIUTUYECKUM  KOHTpOJIb  Ta30B W IapoB B
COCTOSIHUE u poOJIeMBI | BO3yXe:OMpeACiCHHne B BO3AyXe coeauHeHuid cepbl (SO,

HKOAHAJUTUYECKOTO  KOHTPOJIS
BO3/IyXa

H,S, H,SO,4), onpenenenue B BO3AyXe COEIMHEHHUM a30Ta
(NH3, NO, u apyrue okcunbl, NoHy), O3, okCcuI0B yriiepoaa.
Omnpenenenne  ¢ropoBogopona.  Ompenenenue  JIOC.
XpoMmaro-Macc-ciektpoMeTpusi.  OmnpeneneHne  a’po30Jiei,
nbuied. MHpekc dyepHoro apiMa. ['paBUMETpPUYECKHI METO
ompejeNieHus] B3BEIICHHbIX uacTuil. OmpeneneHue acbecra.
Meramipl. TerpasTuicBUHENI W CBHHENl B aTMOC(HEpPHBIX
a’posonsix. Jlpyrue Mertamibl, PTYTh. ABTOMaTHYECKHE
puOOPHI 1711 KOHTPOJISE KayecTBa BO3AyXa.

Tema 6.CoBpeMeHHoe | OnpenesieHre B MOYBaX TOKCUYHBIX MeTauioB. [lecTuimasr B
COCTOSTHUE u npobOnemMsl | mouBe. Kraccupukanus W yCTOWYMBOCTH  TECTHIIMIIOB.
9KOAHAIUTUYECKOTO KOHTpoJis | MeTonsl — ompeneneHus  nectuuuioB. Heopranuueckue
MOYBBI, JOHHBIX OTJIOXKEHUH, | 3arPsI3HUTEIIN:CEPOBOAOPO]T HQS,cyan)aT-HOHHSOf_,
MUIIEBBIX MPOTYKTOB dbocdop, dbocdater,dTop (oOrmin), HUTPATHI.
Hedrenponyktsl B MOYBE ©  JOHHBIX  OTJIOXKEHUSX.
OmnpeneneHre TOKCHYHBIX OpPraHWYECKUX BEUIECTB Ha
CBaJIKax OBITOBBIX " XUMHYECKHX
orxoa0B. Tokcukonornueckui KOHTpPOJIb MULLEBBIX
MIPOJTYKTOB.
Tema 7.CoBpemenHoe | OOBEKTHI  HMCCIIEIOBaHUS, OTOOp TpoO, TOATOTOBKA
COCTOSIHUE U npoOsemMsl | Onomoruueckux mNpod K aHanu3y MeToasl ompenencHHs

9KOAHAUTHYECKOTO  KOHTPOJIS
OMOJIOTUYECKHX MaTepPHUajIoB

OTJIETLHBIX ~KOMIIOHEHTOB B OumompoOax. Meramisl U
MeTaHHOOpFaHquCKHG COCAMHCHUS. Onpe):[eneHI/Ie JIeTy‘-II/IX
OpraHNYeCKUX COCTUHECHUM.




TemaTnuyeckuii mjian

ConepxaresibHbI MOTYJIb 1

Ha3zBanus coaep:katejibHbIX
MoOJYyJIell U TeM

KoanuecTBo 4acoB

QOunas ¢popma o0yueHnust

3aouynas popma 00y4yeHus

B T.4.

B T.4.

BCETO
JIEKIIAHU
nabopaTopHbIC
CaMOCTOSATEITb-
Hasi paboTa
UHIUBUY aJIbH

ast pabota

BCETO
JIEKIINU
MPAKTHYCCKHE
nabopaTopHbIC
CaMOCTOSTEITb-
Has pabora
HWHAUBUYaJIbH
ast pabota

Tema 1. [Tlonsatue 00
IKOJIOTOAaHATUTUIECKOM
KOHTpOJIE 00BEKTOB
OKPY>KaIOIIEeH Cpelibl.

ro| MPAKTHUYCCKUE

=)
N

Tema 2. MeTonabl
SKOAHAJIUTUYECKOTO

KOHTPOJISI U UX OCOOCHHOCTH.

10 | 4

Tema  3.IIpo6ooTdOp u
pOOOMOATOTOBKA B
IKOAHATUTUIECKOM

KOHTpOIJIE.

14| 4| 4|8

Tema 4.CoBpeMeHHOE
COCTOSIHUE M TNPOOJIeMBbI
AKOAHAIUTUYECKOTO
KOHTPOJISl BO.

10 | 10| 4 |—| 8

Tema 5.CoBpemenHoe
COCTOSIHHE W TPOOJIEMBI
IKOAHATUTUIECKOTO
KOHTPOJISI BO3ITyXa

10 6 | 2 |—| 8

Tema 6.CoBpeMeHHOE
COCTOSSHHE W TPOOJIEMBI
IKOAHATUTUIECKOTO
KOHTPOJSI  TOYBBI,
OTJIOXKECHUH,
MIPOJYKTOB

JIOHHBIX
[UIIEBBIX

22 | 6

Tema 7.CoBpeMeHHOE
COCTOSIHHE W TPOOJIEeMBI
IKOAHATUTUIECKOTO
KOHTPOJIS OMOJIOTUYECKHIX
MaTepHasoB

Hmozo
no cooeprcamenbHOMy
Mmooyaw 1

108 | 36 | 18 | —| 54




5. METOJHWYECKHUE PEKOMEHJIAIMH U1 IPOBEAEHUA
JIEKIHMOHHBIX, IIPAKTHYECKHUX U JIABOPATOPHbBIX 3AHATHUHU

Copepxarcs B y4e0HO-METOIUYECKOM KOMILIEKCE AUCIUILTUHBIL.

TeMbl JeKIIMOHHBIX 3aHATHH

Ne Konuuecmeo
wn Hazeanue memut 4aCOs
1 [[Ipeamer, cTpyKTypa ¥ 3a/1auu Kypca « IKOJOTHYECKAsl aHATUTHYECKas )

xumus. KoHTpompyeMbie 00beKThl 1 KOMIIOHEHTHI.

MeTon070THs SKOAHATUTUYECKOTO KOHTPOJIS 2
3 | XuMuueckuii cocTaB 00BEKTOB OKPYKAIOIIEH U MPUPOTHON CPEJIbI. 2

AHAJIMTUYECKUM IIUKJI U €ro dTalbl. Y HUBEpCAIbHAs CUCTEMA XUMHUYECKOTO )

aHan3a.MeTobl SKOAaHATTUTUYECKOT'O0 KOHTPOJIS
5 |HopmupoBaHue kauecTBa IPUPOAHOU CpEIbI 2
6 [[Ipo6ooTGop 1 MPOOOMOATOTOBKA B YKOAHATUTUIECKOM KOHTPOJIE 4
7 |CoBpemeHHOE cOCTOSIHUE U TIPOOIEMbI SKOAHATUTHIECKOTO KOHTPOIS BOJT 2
8 |IxoaHamUTHUECKHI KOHTPOJIH OOIINX MTOKA3aTEIH 3arpSI3HEHUS BOJT 4
9 [KoHTposb comepkaHusi B BOJaX HEOPraHUYECKUX COCIMHEHUIN 2
10 [KoHTpoJsib coliepKaHHs B BOJIaX OPTraHMYECKUX KOMIIOHEHTOB 2
11 [9xoaHaNUTHYECKUI KOHTPOJb Ta30B U MapoOB B BO3AYXE 2
12 |[OnpeneneHue B BO3yXe a3p030Jieid, MbIJIEH, METAIJIOB 4
13 |CoBpeMEeHHOE COCTOSHHE€ U TPOOJIEMbl 3KOAHAIUTHYECKOTO KOHTPOJIS 4

MOYBBI, JJOHHBIX OTJIOKEHUM, MUILIEBBIX MPOIYKTOB
14 |CoBpeMEHHOE COCTOSHHE€ U TPOOJIEMbl 3KOAHAIUTHYECKOTO KOHTPOJIS )

OMOJOTUYECKIX MaTEpHUaJIOB

BCEI'O 36

Tembl IPaKTHYECKUX3AHATHH
(mom mun 3anamuil, KOMopwlil NPedyCMOMPeH Y4eOHbIM NIAHOM)

No Konuuecmeo
wn Hazeanue memut waCos
1 |OObeKTHI OKpysKarolel 1 MPUPOIHON CPebl KaK aHATUTHYECKHE OOBEKTHI. 2
2 [HopmupoBanue kauecTBa NPUPOTHON CPEIBI. 2
3 [[IpoGooTGop 1 MpoOOMOATOTOBKA B AaHATTMTUYECKON XHUMUH. 2
4 [Pacdyerpl B DJKOQHAIMTHYECKOM XUMHUU M  CIOCOOBI  BBIPOKCHHS )

KOHLIEHTPALUi SKOTOKCUKAHTOB.
5 [9xoaHaNMTHYECKUI KOHTPOJb BOJI. 2
DKOAHAIUTUYECKUN KOHTPOJIb BO3/1yXa. 2
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7 |9KxoaHANIUTUYECKUN KOHTPOJIb TOYB, JOHHBIX OTJIOKEHUW, MHUIIEBBIX 4
MPOIYKTOB.
8 |Tect-mMeTOMbl, CKpHHUHT IIPU KOHTPOJIE KAU€CTBA OKPYKAIOIIECH CPEIbl. 2
BCEI'O 18
6. METOAWMYECKHUE PEKOMEHJAIIUUA ITO OPTAHU3ALIUHN
CAMOCTOSTEJBbHOM PABOTHI CTYJIEHTOB
Copepxarcs B y4e0HO-METOIUYECKOM KOMILIEKCE AUCIUILTUHBIL.
Opranun3anusi CaMoCTOAITEJIbHON PadOThI CTY/IEHTOB
(coomseemcmeenHo OaHHbIM 6 MadIUYe MeMAMUYecKo2o NIAHA)
Ne Koauuecmeo
wn Ha3zeéanue memoi 4aCos
1 |Tema 1. Tlonatue o0 SKOJOTOAHATUTHYECKOM KOHTPOJIE OOBEKTOB 6
OKPYKaIOIEH CPEIbL.
Tema 2. MeTo1p1 5KOAHAIUTHYECKOTO KOHTPOJISL K UX OCOOCHHOCTH. 8

3 |Tema 3.11poGooTOOp M MPOOOMIOATOTOBKA B SKOAHATUTUYECKOM KOHTPOJIE. 8
Tema 4.CoBpeMEHHOE COCTOSIHUE€ U TMPOOJIEMBbl HKOAHATUTUYECKOTO 8
KOHTPOJIS BOJI.

5 |Tema 5.CoBpeMeHHOE COCTOSIHUE€ U MPOOJEMBbl HKOAHATHUTUYECKOTO 8
KOHTPOJISI BO3JTyXa

6 |Tema 6.CoBpeMEHHOE COCTOSIHUE H TPOOJEMBI IKOAHATUTHYECKOTO 8
KOHTPOJIS MOYBBI, TOHHBIX OTJIOKEHUH, MUILIEBBIX TPOYKTOB

7 |Tema 7.CoBpeMEHHOE COCTOSITHUE H TPOOJEMBI SKOAHATUTHYECKOTO 8
KOHTPOJISI OMOJIOTUYECKUX MAaTEPHUATIOB
BCEI'O 54
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7. NHAUBUIYAJIBHBIE 3AJIAHUS
(eciu npedycmomperno npoepammott)
Copneprxatcst B yueOHO-METOINIECKOM KOMIUIEKCE AUCIUTUINHBIL.

8. KOHTPOJILHBIE BOITPOCHI K IPOMEXKYTOYHOM ATTECTAIIUHA

1. Yto Takoe 7KOJIOTHYeCKas aHATMTUYECKAs] XUMHUSI U KAaKOBBI €€ 3a1a4u?

2. g gero cimykat o000IIeHHbIe CyMMapHbie Toka3arenu? [IpuBeaure mpuMepsl.

3. Uro Ha3bIBalOT rymycoM? XumMuueckas npupoja rymyca. Kak oTaenuTs ryMUHOBBIE KHUCIOTBI OT
¢byapBOKHCIOT?

4. Yro Takoe cymnepaKoTOKCHMKaHThI? Ha kakue kmaccel oHM moapazaensitorca? I[lpuBenure
PUMEPBL.

5. Kakme mnpubopsl oTHOCATCA K mpubopam obOmiero HasHadeHus? Jlmsg dero cimyxkar
CHEIMAIM3UPOBaHHBIC IPUOOPHI?

6. Kakue ananutuyeckue npuOOpsl A TPOBEACHHS SKOJIOTHYECKOr0 MOHUTOPUHTA BBIITYCKAIOT B
JHonbacce, Ha Ykpanne? OxapakTepu3yiTe UX BO3MOKHOCTH U aHATUTUIECKUE XapPAKTEPUCTUKU.

7. Ilocne BwemapuBanust 250,0 oM’ poObl TTOBEPXHOCTHOW MPUPOJHON BOJBI TMOJYYEH CYyXOH
octaTok Maccoit 2,0136 r. K kakoMy TUITy TOBEPXHOCTHBIX BOJ OTHOCHTCS IIpo0a?

8. B cpenneM mouBsl comepxkar mo macce 33% kpemHus u 6,6% amomunus. [lepecuuraiite atn
nmaunsie 11a Si0, u AlLOs.

9. Yto Takoe aHanuTHUYECKUH uKiI? JlaiiTe onpeneneHne MeToaa, METOIUKH.

10. Kakue Bugwsl IIJIK Bsi 3naere? Uto takoe BJIK u B Kakux ciiydasx HpUMEHSIETCS 3TOT
HopmatuB? Yrto takoe [1JIB u ITJIC?

11. Yto Takoe aKTHBHOCTBH, DKCIO3MIIMOHHAs, MOIJIOIIEHHAs M SKBUBAJCHTHas J03bI? B Kakmx
eAMHUIIAX U3MEPEHUs OHU BhIpakatoTcs?

12. TlpuBeauTe mpuMepbl XUMUYIECKIX, (PU3UKO-XUMHUYECKUX U (PU3HUECKUX METOA0B. KakoBHI Hx
BO3MO>KHOCTH B aHAJIU3€ IKOJIOTUYECKUX 00BEKTOB?

13. Kakme wmeronel Bwl Obl BbIOpamu A a) ONEPaTMBHOIO MOHUTOPHHIA COAEPIKaHUS
3arpsi3HUTENIC B KpymHOM maptuu mpo0; 0) Hambosiee TOYHOTO ONpPEAeNICHUS COACpPKAHUS
3arps3HUTENEH B HECKOJIBKUX MPodax.

14. Kak mpaBWJIBHO HA3bIBAIOTCS MOPCKHE BOIBI B COOTBETCTBUHU C KIacCHU(pUKAIIUEH MPUPOIHBIX
BOJI, pa3zpadoranHoit O.A. AneKruHBIM?

15.lomycTuMbIil YpOBEHBb KaJMHSI B 3€pHOBBIX W Kpymax coctaBiser 0,1 mr/kr. Beipazute 310
3Ha4YeHHE B €IUHHIIAX ppm, ppb, B %.

16. B BomHbIX 00BeKTax, UMeOMUX pbiboxo3siictBenHoe 3HaueHue, [IJIK(Cr(VI)) = 20 mkr/m, a
INAK(Cr(Ill)) = 70 mxr/m. ChenaiiTe BBIBOJI O CPaBHUTEIHHOW TOKCHYHOCTH 3THUX NBYX (hopm
xpoma. B mpob6e Boawsr obnapyxeno 0,03 ppm xpoma(VI) u 0,035 ppm xpoma(Ill). OtBewaer amu
Takas Bojla CAaHUTAPHBIM HOpMam?

17. Cxonpko MoJsieKyn ¢popMaibAeriuia NPUCyTCTBYET B KaKJIOM KyOUYECKOM CaHTHUMETPE BO3TyXa
IPY HOPMAJILHBIX YCIOBUSX, €CITH €T0 KOHIICHTPALHS IOCTUTAET 3HAYCHUS MTPEACTHHO JOIMYCTUMON
pasosoii koHueHtpaunuu I[JIK,, = 0,035 MI/M?

18. CkoyibKO dYacTUIl TBUIM TPHCYTCTBYET B KaXKJIOM KyOMUECKOM MeETpe BO3ayXa IpHU
KOHIeHTpauy, pasHoil [IJIK 1 paGodeil 30HBI, COCTABISIONICH 6 Mr/M° (IIPUHSTH: [LIOTHOCTH
ey — 4 /cM”, TuameTtp vactuil — 0,5 MkM, Bce gacTuilsl chepudeckoit hopmbr)?

19. KakoBa oOmiast kecTKOCTh BOABI MHpOBOro okeaHa (Boabl MHpOBOTro okeaHa cojepikar (B
mr/m):Na’” — 10560; Mg®'— 1270; Ca*'— 400; K'— 380; CI” — 18980; SO4* — 2650; HCO; — 140;
Br —-65;F —1)?

20. Yem 00ycIOBICHO KOJIMYECTBO 0TOMpaemMoit mpoosl? UTo Takoe cMmemanHas npobda? B uem ee
OTJIMYME OT MPOCTOM?

21. Kakue npucnocoOIeH s HCTIONB3YIOT U 0TOOpa Mpod BO3AyXa, BOABI?
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22. Ha xakoMm pacCTOSITHUM OT MCTOYHHMKA 3arps3HEHUs HAOJIOJaeTCsl HauOoJIbIlee COIEp)KaHHe
3arps3HuTens B nouse? IlepeunciuTte m3BecTHble Bam crocoObl M3BIEUEHUS 3arps3HUTENEH U3
MOYBBI.

23. Kakue KoHCepBaHThI P00 BOABI B SKOAHATUTUYECKOM KOHTpoJie Bel 3Haere? B kakux cimydasx
KOHCEpBHpOBaHHUE MPOObI HE JOMyCKaeTCs?

24. Tlpemioxure crnocod oTdéopa mpoObl Bo3myxa pabodeld 30HBI IS OMPEIENICHUs CONEpKaHuUs
TSKEJIBIX METAJJIOB.

25. Ilpu sKcTpakiMu U3 BOABI (eHOoNa XJIOpoOopMOM KOHCTaHTa pacrpeneneHus paBHa 1,9.
PaccunraiitTe KoHUEHTpauuu ¢GeHosa B BoJIe U XJopodopMmMe TMocie HKCTPAKIUH, €CITU A0
OKCTPAKINH B BoJie coaepxkanock 0,05 ppm ¢enHomna.

26. KoHcranTa pacnpeneneHus Npu SKCTPAKIHMU MUPUIMHA TOJIYOJOM M3 BOJBI COCTaBiISIET 2,7.
CKOIBKO pa3 HEOOXOAUMO MPOBECTH IKCTPAKIIMIO, YTOOBI TIPOIKCTPArupoBaTh MUpuIuH Ha 90%?

9. OBPA3ELl MOAYJBHOI'O KOHTPOJIA
(obpasey eapuanma u Kpumepuu OYeHUBAHU)

IOy BIIO IOHEIIKA HAIIMOHAJIbHbIIA YHUBEPCUTET»

DaKynbTeT XUMUYECKUI

Hanpaenenue noocomosxu: 04.03.01  Xumuas

Ipoghunys:

IIpoecpamma noocomosxu: baxanasepuam

Cemecmp 5

Yuebnas oucyuniuna JKOJIOTHYECKAS] AHATUTUHYECKAS] XUMUS

MOAYJIbHASA KOHTPOJIbHASI PABOTA
BAPUAHT Nel

1. OxapakTepu3yiTe METObl IKOAHATUTHYECKOTO KOHTPOJIA.

2. BoicokoaddexTuBHas KHMIKOCTHas xpomarorpadus u e€ HCIONb30BaHHE B
9KOAHAIUTUYECKOM KOHTpOJIE.

3. OnpeneneHne OKCUAOB YIIEpOaa B BO3IyXe.

4. Tlpu skcTpaknuu U3 BoAbl (heHona xjaopodhopMoM KOHCTAHTA pacmpenesieHus pasHa 1,9.
PaccunTaiite KoHIEHTpauuu ¢eHona B BoAe W XJopodopMe TOcie SKCTPAKLIUHU, €CIH [0
AKCTPAKIUU B Bojie coaepkanock 0,05 ppm ¢enona.

5.B BogHBIX 00BEKTaX, UMEIONINX phIOOX03siiicTBeHHOE 3HaueHue, [1JIK(Cr(VI)) = 20 mkr/m,
a [TAK(Cr(Il)) = 70 mxr/a. ChoenaiiTe BBIBOJI O CPaBHUTEIHHOM TOKCHYHOCTH ATHX JIBYX (HOpM
xpoma. B mpobe Bonbsr obHapyxkero 0,03 ppm xpoma(VI) u 0,035 ppm xpoma(Ill). OtBeuaet nu
Takas BOJla CAaHUTapHBIM HOpMam?

VYTBepxkIeHO Ha  3acegaHuu  Kadeapsl
pOTOKOJ Ne OT «__» 20 T

3aBenyromuii kadeapoit
[Ipenonasarens

Kputepunu oneHuBaHus MO1YJbHOTO KOHTPOJIS

Homep 3a0anusn Konauuecmeo o6annoe
1 10
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2 10
3 10
4 10
5 10
Bcezo 50

11. OBPA3EILl TECTOBOI'O 3AJAHUS (npu nanuuuu)

1. Coneprxanue o30Ha B atMocdepe Haj reorpadudeckoi Toukoit coctaBuian 350 ex. beuta nu
MPEBBILLICHA CPEIIHSIS JJIsl ’TOTO PErMOHAa KOHIIEHTpAIus 030Ha, paBHas 35 MKT/M?

A )eduruysl usmepeHuil HeconoCmaguMbl

b )oa, 6 1,3 paza

B )uem, ona ovina 6 1,2 paza menvute

2) Hem, IMmu 3HAYEHUsl PAGHbL

0) 0a, konyeumpayus ovina na 10% 6Gonviue

2. Kakve u3MeHeHHUs CBSI3aHbl C YBEJIMYEHUEM COJTHEUHOM aKTUBHOCTHU?

@) 3HAUUMENbHO YEeTUUUBAEMCs NOMOK CONHEYHOU SHEPSUU

0) 3amemHo ygenuuugaemcs memnepamypad 8 NPU3EeMHOM clloe ammocgepol

8) 6 cnexmpe Connya 3HauuUmMenbHo 803pacmaem 00 GUOUMO20 UTYUEHUS

2) 6 cnekmpe Connya sHauumenbHo o3pacmaem 00Jisl UHPPAKPACHO20 U3TYYEHUS]
0) 6 cnekmpe ConHya 3Ha4umenbHo 803paAcmaem O0Jisl HCeCMKO20 U3NYYeHUs

3. OCHOBHYIO pOJb B HMHHULIMUPOBAHMU IPOLECCOB OKUCIEHUS IpHMeceil B Tpomocdepe

UTPAIOT:

a) Kuciopoo 8o30yxa

0) 030H

8) c80000HbIEe PAOUKATbL
2) okcuovl azoma

0) Jrcecmkoe uznyyenue

4. KonnenTpamus o30Ha B arMocdepe 1Mo Mepe yaajaeHus: oT 3eMJIu:
a) OKCIIOHCHIUAJIILHO YMCHBIIACTCA C YBCIIMYCHUECM PACCTOSAHUA OT MOBEPXHOCTHU 3emnu

3emnu

5) IOKCNOHEHUYUAIbHO yeeiudueaenics ¢ yeejiudeHuem pacCmosaHusd om noeepxHocmu

8) docmueaem MaKCUMAIbHO20 3HAYEHUsI 8 MPOnocgepe
2) docmuzaem MAKCUMAanibHO20 3HAYEHUs 6 cmpamocgepe
0) docmueaem MaKCUMAaIbHO20 3HAYEHUSL 8 Me30Cqhepe

5. OCHOBHOH BKJIaJl B aHTPOIIOTEHHOE 3arpsi3HEHHE aTMOC(epbl COSTUHEHUSIMHU CEPBl BHOCST:

@) 8b1OPOCHI BYIKAHOB

0) okeanuueckue a’3po3o.u

8) 8b10POCHL NPEONPUAMULL XUMUYECKOU NPOMBIUIEHHOCMU
2) 8b1OPOCHL ABMOMOOUTLHO20 MPAHCNOpMA

0) evlopocel TOC, pabomarowux Ha yene u masyme

12. KPUTEPUM OHEHUBAHUA
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Pacnpeodenenue 6annos, Komopsvie MOZym ROAYYUMb CHYOEHM bl
6 npoyecce u3y4eHus OUCYUNIUHDL

Opranu3anuoHHoO- CpPC Bcero
yueOHasi padoTa | Uugueuayaasnas | MoayibHelii | MuamBuayaabHas
CTyACHTa padora KOHTPOJIb TBOpYecKasi padora
Max 15 6annos max 50 max 35 G6ayoB 100 6amnoB
OaJioB
IHIkana coomeemcmeusn 6an1106 HAUUOHATLHOIUL WKATIE
Ouenka Ouenka no OueHka 1o rocy1apcTBeHHOH IKaJje Ouenka no
no mkajue | 100-6anabHoM (3x3amen, nuddepeHIMPOBAHHBIN 3a4eT) rocy1apCcTBEeHHOM
ECTS mKaJe mKaJe (3auer)
A 90-100 5 (OTIUYHO) 3a4TEHO
B 80-89 4 (xopo1io) 3a4TEHO
C 75-79 4 (xopo11o) 3a4TEHO
D 70-74 3 (y1OBIETBOPUTENHHO) 3a4TE€HO
E 60-69 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYJOBJIETBOPUTEIHHO) HE 3aUTEHO
C BO3MO)KHOCTBIO ITOBTOPHOM cllauun
F 0-34 2 (HeYJOBJIIETBOPUTEIHHO) HE 3aUTEHO
C BO3MOXKHOCTBIO TTOBTOPHOM CAAa4H MPH YCIOBUU
00s13aTeNTbHOT0 Ha0Opa JTOMOJHUTENBHBIX OAJIJIOB

13. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

JlekmoHHbIE 3aHATHS TPOBOAATCA B ayAUTOPHUH, OCHAIIIEHHOW MYJIbTUMEIUWHON TEXHUKON U
I[OCKOﬁ. I[I/ICL[I/IHJII/IHa OGGCHe‘-IeHa KOMIIBIOTCPHBIMHA NPC3CHTALIUAMU, COCTABIICHHBIMU JICKTOPOM.
[IpakTueckue 3aHATUSI POBOJATCS B ayAUTOPHUH, OCHAILIEHHOW MYJIbTUMEIUIHON TEXHUKON

U JIOCKOMU.

s camocToATeNnbHONH PabOThI CTYIAEHTOB WMEETCS JOCTYIl B KOMIIBIOTEPHBIH Killacc ¢

BEIXOJIOM

B

VHTEPHET.
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14. PEKOMEH/IOBAHHAS JIMTEPATYPA

Koa-Bo Hannune
Ne IK3EMILISIPOB | JIEKTPOHHOM
HaumenoBanue
n/n B OubJmoTeke BEpPCHU B
JouHY IbC
OcHognaa n1umepamypa
1. AnemacoBa A.C., JIyroBoit K.C.
+
DKonorudyeckasaHAIUTHICCKASIXUMHUS. Y ueOHOenocoone. 9
— Honenk: ouHY, 2010. — 272 c.
2. Hpyros F0.C. Dkonornyeckast aHaIMTUYECKAs] XUMHUSI. — 6 i
C.-110.: Anaromus, 2002. — 464 c.
Jonoanumensnasn numepamypa
3. Hpyros, 10. C. Dkoyiornyeckue aHajlu3bl IPU pa3iuBax
HepTH U HePTEenpoayKTOB :mpakT. pyk. / FO. C. pyros, 4 i
A. A. Pogun. - 2-e u3a. - M. : BUHOM. JIa6. 3Hanwii,
2007. - 270 c.
4. Hpyros, 10. C. Ananu3 3arps3HeHHbIXOHOCPE U
MUIIEBBIX MMPOIYKTOB : MPaKTUIECKoe PykoBoaAcTBO / FO. 4 i
C. dpyros, A. A. Pogun. - M. : bunowm. JIa6. 3nanui,
2007. - 294 c.
5. Hpyros, 10. C. Ananu3 3arps3HEHHON OYBBI U OMACHBIX
oTx0110B :mpakT. pyk. / FO. C. llpyros, A. A. Ponun. - M. 3 -
: bunom. JIa0. 3uanuii, 2007. - 424 c.
6. Hpyros, 0. C. I'azoxpomaTorpaduueckas
uACHTU(DHUKAIIS 3aTPA3HEHUN BO3TyXa, BOJbI, IOYBHI U
ouocpen :mpakTt. pyk. / FO. C. JIpyros, U. I'. 3enkeBuy, A. 4 -
A. PonuH. - 2-e uzn. - Mocksa : BUHOM. J1a6. 3Hanwmii
:®m3mariut, 2009. - 752 c.

15. ”IH®OPMAIIMOHHBIE PECYPCbI
(c ykasanuem Hassamus u NOJIHO20 2NEKMPOHHO20 adpeca)

1. bubmiorexkul OCTos:

http://www.gostedu.ru

http://vsegost.com/

http://www.complexdoc.ru
2. http://www.glaveco.ru/  — calt [7aBHOTO ymHpaBJICHHS SKOJOTHMH W TPUPOIHBIX PECYpCOB
Hownenxkoit Haponnoii Pecriyommku.
3. http://www.mnr.gov.ru/ — caiiT MUHHCTEpPCTBA IPUPOIHBIX PECYPCOB M dKOJI0THU PD.
4.http://www.wssanalytchem.org — mopran «Ananutudeckas xumus B Poccum»

16. MIPOTPAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (xopriopatuBnas nunensus JOHHY, nunensus Ne46484614);
2. WindowsOffice (koprioparuBHas auriensust JJOHHY, nuniensus Ne46472919);
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3. MicrosoftVisualStudio (sutien3ust mporpammbl DreamSpark 115t BEICIIX y4eOHBIX 3aBEICHUN );
4. JIuuensust GPL, Apach, BSD ni1st cB060AHOTO IPOrpaMMHOT0 00€CTICUEeHUS:

— ArtuBnpyc Kacnepckoro;

— AdobeAcrobatReader.

Pabouass mporpamMmma paccMOTpeHa U TepeyTBepXkKACHAa Ha 3acefaHuu  Kadeapsl
AHAIIMTHYECKON XxuMnu 0e3 n3menenunii Ha 20 TOJ.

ITpoTokomn Ne 0T « » 20 T.

3aBenyrommii kKageapoit A.C. AnemacoBa




