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1. CtpykTypa u 0011asi TPYA0eMKOCTh JUCITUIITIHHBI
OO0mast TpyA0eMKOCTh JTUCHUTUTHHBI «AHAIH3 TMPUPOTHBIX U MPOMBIIUICHHBIX O00BEKTOBY
CcoCTaBJIsIeT 6 3aUETHBIX eqUHUI] — 216 4.

Ounas gopma oOydeHUs 3aounas gopma oObyueHHS

Kypce 1 -
CemecTtp 1 -
Jlexuun 38 -
[TpakTieckue (CeMUHAPCKUE) 3aHSITHS - -
JlabopatopHble 3aHATHUS 54 -
KoHcynpranuu - -
HToro aymMTOPHBIX 3aHITHI 92 -
CamocTosiTenpHas paboTta 70 -
Kypcogras pabora - -
DopmMa KOHTPOJIS

OK3aMeH 54 -
3auer - -
O011ee KOJIMIECTBO YaCOB 216 -

2. llestn ocBOEHHS THCHHUILIHHBI

B cootBercTtBUM ¢ DenepalibHBIM TOCYIapCTBEHHBIM O0pPa30BaTEIbHBIM CTaHAAPTOM IO
HanpasieHuto noarotoBku 04.04.01 Xumwus, nporpamMma «AHaTUTHYECKass XUMUS», U YPOBHIO
BBICIIET0 00pa30BaHUsl MarucTpaTypa, YIBep)KJIeHHOMY IpHUKa3oM MUHHCTEpCTBA 00pa3oBaHMs U
Hayku Poccuiickoit ®enepaunu ot 13.07.2017 1. Ne 655, 1ienpto 0CBOEHHS TUCHUIUIMHBL «AHAIU3
HOPUPOIHBIX U MPOMBILIUIEHHBIX OOBEKTOBY ABISETCS YIiyOleHne 3HaHUM CTYIEHTOB 110 U3yYEHHIO
crnenupuKy aHalu3a peajbHBIX MPUPOAHBIX U MPOMBIIIEHHBIX OOBEKTOB, TEOPUU U IMPAKTUKU
XUMHUYECKOTO M (PU3MKO-XMMUYECKOTO aHaliM3a BEIIECTB B 3aBUCUMOCTH OT HX arperatHoro
COCTOSIHUS M TPEOYEMBIX METPOJIOTUYECKUX XaPAKTEPUCTHK.

W3ydyeHne [aHHOW JUCHUIUIMHBI CIY)KUT TOATOTOBKOWM CTyleHTa K Oymymien
po(hecCHOHANIBHOM JESATENIbHOCTH B 00JACTSIX — Hay4YHO-UCCIIEI0BAaTENbCKOW M TEe1aroru4ecKon
COIJIaCHO NPOQeCCHOHATBHBIM CTaHAapPTaM:

1.  40.010. Ipodeccnonanbubiii cranaapT «CrnenuanaucT M0 TeXHHYECKOMY KOHTPOJIIO
Ka4ecTBa MNPOAYKIMHW» YTBEPXKJEH IpUKa3oM MUHHCTEpCTBA TpyAa M COUAIbHOU
sanmthl  Poccuiickoit  @enepanmu ot 04.03.2014 Ne 123u.  (3apeructpupoBaH
MunucrepctBoM roctuinn Poccuiickoit ®eneparuu 22 anpens 2014 r. Ne 32067). Bun
npodecCuoHaANBbHOM NesTeNbHOCTH — « TeXHUUECKU KOHTPOJIb KaueCTBa MPOTYKIIUN.

2. 40.011. ITpodeccnoHabHBIH cTaHAAPT «CHENMAJNCT MO0 HAYYHO-UCCIeI0BATEIbCKHM
U ONBITHO-KOHCTPYKTOPCKUM pa3padoTkamM» YTBEp)KIeH IpuKa3oM MHHHCTEpPCTBa
Tpyla W couuanbHoM 3amuThl Poccuiickoir ®enepanuu ot 4 mapra 2014 r. Ne 121u
(3apeructpupoBan MunucrtepctBoM roctuiiuu Poccuiickoit @eneparuu 21 mapra 2014 1.,
peructpannoHubid Ne 31692). Bua npodeccuonanbHoit aesarenbHOCTH — «OCyIECTBICHHE
HAyYHO-UCCIIEIOBATENIbCKOW  JESTENIbHOCTH MO  PEHIeHHIO  (PYHJaMEHTAIbHBIX U
MPUKJIAHBIX 33/1a4 XUMHYECKOW HAMPABIEHHOCTH B COCTABE HAYYHOT'O KOJUIEKTUBAY.
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3. 01.004. ITpodeccuonanbuspliii cranaapt «llemaror mnpogeccnoHaJILHOro 00y4eHus,
npogeccHOHAJBLHOT0 00pPa30BAHUSA W JONOJHHUTEJIBLHOr0 MNPOo(ecCHOHAITBHOI0
o0pa3zoBaHusl» YTBEPXKJAECH IpUKa3oM MuHucCTEpCcTBa Tpylda U COLMAIBHOM 3aIMUTHI
Poccuiickoit ®eneparpm ot 08.09.2015 Ne 608u (3apeructpupoBan MHHHCTEPCTBOM
foctuiu - Poccuiickoit  @eneparuun ot 24 centsiops 2015 1. Ne 38998). Bun
npoecCHOHANBHOM  JesTeNbHOCTH —  «llemaroruueckass  AESITENBHOCTH B
npodecCHOHATLHOM 00yYeHUH, MPOPECCHOHATBHOM O0pa30BaHUMU, JIOTIOJHUTEIHLHOM
npoecCuoHaTEHOM 00pa30BaHUY.

B pesynbraTe n3ydeHus] TUCHMIUIMHBI «AHAIU3 MPUPOTHBIX U MPOMBIIUIEHHBIX 00BEKTOBY»
npuBeeT K (OPMHUPOBAHUIO TBOPUECKH pPaOOTAIOMIMX CIELUUATNCTOB C Pa3BUTHIM HAYYHBIM
MBIIJICHHEM, 00JaaloIMX HEOOXOJMMBIM 3allacoM 3HAHMKH B 00JACTH AHATUTUYECKOH XUMHU
peabHbIX OOBEKTOB, CHOCOOHBIX HCIIOJIb30BaTh TEOPETHUYECKHWE 3HAHUS TMPU  PEIICHUU
IPAKTUYECKUX 3aJa4y, MpOsABIsAs IPU 3TOM CaMOCTOSITENIbHOCTb, WHULIMATUBY, a Takke B
HEOOXOJUMBIX CIIydasX — YMEHHE y4acTBOBAThb B IMPHUHSTUU KOJUIEKTHBHBIX PELICHH, BHIOMpas
Haubosee ONTUMAJIbHBIE U3 HUX.

3agauu AUCHUILIUHBI

33,[[&‘18. AUCHUIITIMHBI COCTOUT B TOM, YTO Ha OCHOBAHHWM IIOJTYUYCHHBIX TCOPCTUUCCKHUX
3HAHUI U IMPaKTUYCCKOro OBJIaACHUA MCTOJaMU aHAJIM3a IIPHUPOJHBIX WU IIPOMBIIIJIICHHBIX O6T)CKTOB,
B TOM 4HCIE OOBEKTOB Oprx(a}omeﬁ cpe€abl, a TaKKC MCTOAaMH pacd€Ta PpE3YyJIbTATOB
OKCIICpUMCHTA, CTYACHTBLI MOIJIM IIPpaBHJIBHO BI)I6I/IpaTI) METOABI HCCIICAOBAHUA 00BEKTOB B
COOTBETCTBUM C IIOCTaBIICHHOM nepea HHUMHU HpO6J’I€MOI>i, pa3pa60TaTL CXEMYy aHajlli3a,
IMMPAKTUYCCKU IMTPOBECTU €0 U UHTCPIIPETUPOBATH NOJTYUYCHHBIC PE3YJIbTATHI.

B pe3ynbrarte n3yueHus: AUCUUILTUHBI 00yYaIOIUNCS TOKEH:
® HMeTh IPEJICTaBICHHE 00 OCOOCHHOCTSX aHAIM3a IPUPOTHBIX U MPOMBIITUICHHBIX
0O0BLEKTOB;
e BIAJCTh METOAOJIOTHEH BHIOOpA METO/IOB aHANIN3a, UMETh HABBIKU X TPUMEHEHUS;
® BIAJCTh METPOJOTHYECKUMH OCHOBAMH aHAJIH3a;
e BIAJCTh MpUEMaMH MPOOOOTOOPA U MPOOOTIOATOTOBKH MPUPOTHBIX U
HpOMI)IIHJ'IeHHI)IX O6’I)GKTOB.

3. Mecrto aucuumiannsl B cTpykrype OIIOII maructparypsbl

JlucumMmiauHa OTHOCHTCS K 4acTH, (OopMHpyeMOll Yy4YacTHMKaMH 00pa3oBaTelIbHBIX
otHomeHui, 6moka 1 OIIOIl HanmpaBieHHs MOATOTOBKM «XHUMHUS», KBadu(HKanusg (CTENEHb) —
aKaJIEeMHYECKUI Marucrp.

K ncxoansM TpeOoBaHUAM, HEOOXOIUMBIM JJISI U3YUSHHSI TUCIMITIIMHBI, OTHOCSTCS 3HAHUS,
YMEHHMSI U HaBbIKM, CQOPMHUpPOBAaHHBIE B pe3yJbTaTe W3Y4YEHUs AUCLUMIUIAH HaIlpaBIeHUS
noarotoBkn 03.04.01 Xwumus, OakanaBpuaTta: «AHamuTHuYecKas Xumus», «Heopranmueckas
XUMHS, «Opra"nuyeckass  XUMUS», «Du3mkay, «MaremaTuka, «IIpobooTOOop ™
poOOIOJATrOTOBKaY, «XUMHUYECKask IKOJIOTH», « XUMHUUECKAsT TEXHOIOTHUS».

TpeboBaHusl K «BXOJIHBIM» 3HAHUSAM, YMEHUSIM U TOTOBHOCTSM OOYYarOIIErocs COTJacHO
npensaputenbHbiM KomneTeHnusiMm o @I'OC 03.04.01 Xwumus, HEOOXOAMMBIE TPH OCBOCHUU
JTUCIUIUINHBI «AHAIIN3 IPUPOAHBIX U IPOMBIIIIEHHBIX 00bEKTOBY!
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® CIOCOOHOCTH MCIIOIL30BATh MMOJIYYCHHBIC 3HAHUA TCOPCTUUCCKUX OCHOB q)yHI[aMeHTaJILHBIX

pa3iesioB XUMHUU TPH peleHun mpodeccruoHanbubix 3a1ad (OI1K-1);

® BJIaJICHHUC HaBbIKaMH IIPOBEACHUA XUMHUYECKOI'o OKCIICPUMCEHTA, OCHOBHBIMH

CHHTETUYECKUMHU M aHAJTUTHYECKHMH METOJaMHU IOJIYYEHUS U HCCIACIOBAHHMS XHMHUCCKUX
BertecTB u peakiuii (OITK-2);

e CIOCOOHOCTh HCHOJIL30BATh OCHOBHBIE 3aKOHBI C€CTCCTBECHHOHAYYHBIX JUCHUILVIMH B

npodeccuonanbHou nestenpHoctH (OITK-3);

e CIIOCOOHOCTH pfliatb CTaHAAPTHBIC 3aJadyu HpO(beCCI/IOHaJ'IBHOI\/’I JACATCIIBHOCTH C

UCTIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHHA ¢
y4eTOM OCHOBHBIX TpeOoBaHMi nHpopmarroHHoit 6e3omacHoctu (OI1K-4);

e CIOCOOHOCTH K IIOUCKY U HepBHqHOﬁ O6pa6OTK€ Hay‘IHOﬁ n Hay‘IHO'TCXHquCKOﬁ

urdopmaruu (OITK-5);

e 3HaHME HOPM TEXHUKHU O€30IIaCHOCTM U YMEHHUEM peajln30BaTh UX B J1a0OpaTOPHBIX U

texHosioruueckux yciaopusx (OITK-6);

e  CrOCOOHOCTH BBIMTOJIHATH CTAHIAPTHBIE ONEPAIIUH 10 mpeaiaraeMbiM Metoaukam (ITK-1);
e BiajeHre 0a30BBIMM HaBBIKAMHM HCIIOJNB30BAaHHMS COBPEMEHHOW ammaparypbl IMpu

NpOBEJICHNH Hay4HbIX uccienoBanuii (ITK-2);

e RBIiaJICHUE cHCcTeMOil QyHIaMeHTaIbHbIX XuMudeckux nousTui (I1K-3);
e CrocoOHOCTh IPHUMEHATh OCHOBHBIE E€CTECTBEHHOHAYYHbIE 3aKOHbBI U 3aKOHOMEPHOCTHU

Pa3BHUTHUS XMMUYECKOW HAYKH MIPU aHAIN3E MOTydeHHBIX pe3ynbTatoB (ITK-4);

e CrocoOHOCTb MOIYy4aTh U 00padaTbIBaTh PE3yJIbTaThl HAYUHBIX IKCIIEPUMEHTOB € ITIOMOLIBIO

COBPEMEHHBIX KOMIBbIOTEpHBIX TexHosoruit (I1K-5);

® BJIAJICHUC HABbBIKAMU IIPEACTABIICHUS IMOJTYUYCHHBIX PE3YJIbTATOB B BUJC KPATKHUX OTYCTOB U

npesentauuii (I1K-6);

® BJIaJCHHC MCTOJaMU 0e30macHoro 06paHIeHI/I$I C XUMHUYCCKUMU MaTCpruajlaMu C yYCTOM HUX

du3nueckux u xummudeckux cBorcts (I1K-7);

® CIIOCOOHOCTH HCIIOJB30BaTh OCHOBHEIC 3aKOHOMCEPHOCTU XUMHYECKOU HaykKn H

(dyHIaMEHTAIbHBIC XUMHYECKUE MOHSATHUS MPH PEIICHHH KOHKPETHBIX MPOU3BOJCTBEHHBIX
3agaq (TTK-8).

Jlnst ocBOeHMST TaHHOW y4eOHOW MUCIMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS M HaBBIKH,

q)OpMI/IpyCMBIe npeaAICCTBYIOIMUMHU JUCHUIIMHAMH. CTYI[eHT JOJDKCH:

3HaTh:

1. OCHOBHI)IG IIOHATUA U MCTOAbI XUMHWNYCCKUX TUCHUIIIINH.

2. CBs3b CBOMCTB COEIMHEHUN C MOJOXKEHHEM COCTABIAIOIINX MX 3NeMeHToB B [lepuomuueckoit
cucteMe XxuMmudeckux sneMeHToB J[.M1. Menaeneena.

3. CtpoeHre W XMMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX M OPraHUYECKHX
COCTUHEHUH.

4. OCHOBHBIE TEOPETUYECKHE TIOJNIOKECHUS, JeKAIIUE B OCHOBE XHUMHUECKUX U (PH3UKO-
XUMHWYECKUX METOA0OB I/IJICHTI/I(l)I/IKaHI/II/I 158 onpe)leneHm{ BCIICCTB.

5. Ilpupony u CyIIHOCTH SIBIEHUN U TPOIECCOB, JEKAINUX B OCHOBE XMMHUYECKUX U (DHU3HKO-
XUMHWYCECKNX METOAOB aHAJIM3a.

6. CrneunuyHOCTH, AHATUTUYECKOTO CUTHAJa U OCOOCHHOCTH €r0 W3MEPEHHS B Pa3IHMYHBIX

METOJaxX aHaJIn3a.



CHUCTEMA MEHEJUKMEHTA KAYECTBA

VYpasnenue JOKyMEHTHPOBAHHOH nHbopManueit 7.5.3

MuHuCTEPCTBO
HayKH U BBICIIEro oopasoBanusi PO KonTekct opranusamuu 4. O6ecneuenne 7. (Ilepconan 7.1.2) CTpa HUUa 6 1340
OI'BOY BO «COI'Y» Brmapener mporecca 7.5.3: Otaen nokyMeHTO000poTa

10.

11.
12.

13.

14.
15.
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OCHOBBI XUMHUYECKUX METOJI0B KAYECTBEHHOTO U KOJIMYECTBEHHOTO aHAIN3a — CrIeU(pUIECKre
peakuuu,  ACWCTBME  TIPYIIOBBIX  PEareHTOB,  OCHOBBI ~ I'PAaBUMETPUYECKOIO0 U
TUTPUMETPUYECKOTO aHAIN3A.

OcCHOBBI  (PM3MKO-XUMHUUYECKUX METOJOB aHajgM3a: ONTHYECKHX, DJIEKTPOXUMHUYECKUX MU
XpomarorpaduyecKux.

Metonbl M crocoObl  BBIOJHEHHMsS KAueCTBEHHOIO aHAIN3a, METOAbl OOHapyKeHMs
HEOPraHWYECKUX KATHOHOB U aHUOHOB.

Metozbl, IpUEMBI U CIIOCOOBI BBITOJIHEHHS] XUMUUYECKOT0 U (PU3UKO-XMMHUYECKOT0 aHaIu3a JUlsl
YCTaHOBJICHUS] KAYECTBEHHOI'O0 COCTaBa U KOJIUYECTBEHHBIX OIPEIEICHUN.

Mertonpbl pa3aeneHus BeecTB (XUMUYECKHE, XpoMaTorpaduuecKre, SKCTPAKIIMOHHBIE).
OCHOBHBIE TOJIOKEHHSI TEOPUU yYeTa MOTPEIIHOCTEH aHAIM3a M CTaTUCTHUYECKOW 0OpaboOTKH
pE3yJIbTaTOB aHAIU3A.

[TpaBuia TeXHUKH O€30MACHOCTH M pabOTHl B XMMUYECKOH J1a0OpaTOpuu M C aHATMTHYECKOM
arnmnaparypomu.

OcHOBHBIE 3aKOHBI PU3UKH, (PU3HUECKHE SIBICHUS U 3aKOHOMEPHOCTH.

OCHOBBI TEOPUH BEPOSITHOCTU U MATEMAaTUYECKOW CTATUCTUKH.

YMmerTh:

1.

2.

o oA

~

10.
11.

12.

[Tonb30BaTbCs COBPEMEHHOM Hay4yHOM, y4yeOHOW M CIIPaBOYHOM JUTEpaTypod HO XUMHHU U
XMMHUYECKON TEXHOJIOIMU U MH()OPMAIIMOHHBIMU TEXHOJIOTUSMHU.

[TpaBHJIbHO KCTIOIB30BAaTh HOMEHKJIATYPY HEOPTaHUYECKUX U OPraHUUYECKUX COSAUHEHUN.
[TporHo3upoBaTh pPEAKLUMOHHYIO CIIOCOOHOCTh XMMHUYECKMX COCIMHEHMH U (usnueckue
CBOMCTBA B 3aBUCHMOCTH OT I1OJIOKEHHS B IEPUOJUIECKON CUCTEME.

ITosb30BaThCs OCHOBHBIMM PEAKTUBAMU, PACTBOPUTEISIMHU, XUMUYECKON IIOCY 0.

I'oTOBUTH pacTBOPHI C 33 JaHHON KOHIEHTpALMEN paCTBOPEHHBIX BEIIECTB.

[TpoBoauTH 11a0OpaTOpHBIE OMNBITHL, OOBACHATH CYIIHOCTh KOHKPETHBIX peakiuuil u ux
aHAIUTUYECKUE YPPEKTHI.

OdopMIIATE pe3yabTaThl 3KCIIEPUMEHTAILHON pabOTHI B BUJIE€ OTYETA.

['oToBUTH MCTUHHBIE, Oy(epHble UM KOJUIOWJIHBIE PACTBOPBI; U3MEPATH (U3UKO-XUMHUYECKHE
napaMeTpsl PaCTBOPOB.

Cobupate npocTeiine yCTaHOBKH AJIsi IPOBEACHHS TAOOPaTOPHBIX UCCIIEI0BAaHUI.
[TpoBOUTH pa3aeneHne BeIEeCTB XUMHUUECKUMH U XpOMaTorpau4ecKUMU METOIaMH.
[IpoBoauTh 7a0OpaTOpHBIE ONBITHI, OOBACHATH CYTh KOHKPETHBIX pEakIuil U uX
aHanmuTHueckue 3(@exTsl, 0pOopMIIATE OTYETHYIO JOKYMEHTAIMIO 1O SKCHEPUMEHTAIbHBIM
JTAHHBIM.

[TpoBOIUTH 3JEMEHTAPHYI CTATUCTUYECKYI0 OOpabOTKY SKCHEPUMEHTAIbHBIX IaHHBIX B
XUMHUYECKHUX IKCIEPUMEHTaX.

Baagern:

1.

2.

HaBrbikamu camocTosiTenbHON paboThl ¢ yuyeOHOW, HAYYHOW W CIIPABOYHOHN JIUTEPATYpOil;
BECTH IMOUCK U AEJIaTh 0000IIAIOIE BLIBOIEL.

HaBbikamu 0Ge3omacHoi pabOThl B XUMHUYECKOW Jaboparopuu U yMEHHS oOpamaTthCs C
XUMHUYECKOW TOCY/I0ON, PeaKkTHBaMH, pabOTaTh C Ta30BBIMH TOPEIKAMU M JJIEKTPUUESCKUMHU
npubopamu.

OCHOBHBIMHU TIpHEMaMHU ¥ TEXHUKOW BBIMOTHEHHUS YKCIIEPUMEHTOB, UMETh HABBIKH PAOOTHI C
(bU3UKO-XUMHYECKUMHU TPUOOpaMHU U YCTAaHOBKaMHU.
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4. HaBbIKaMH TPOBEACHUS aHANM3a (PU3NYECKUX U XUMHUYECKHX CBOMCTB BEIIECTB Pa3IMYHOMN
HIPUPOJIBL.

5. ba3oBbIMH TEXHOJIOTHSIMH IpeoOpa3oBaHUs HH(POPMALUHU, TEKCTOBHIMH W TaOIMYHBIMH
pellakTopamMH, TEXHUKOW paboThl B ceTu MHTEepHEeT A5 npodeccuoHanbHOM AesITeIbHOCTH.

6. HaBbikamu 00paOOTKM pe3ylbTaToOB AKCHEPUMEHTAa U (OPMYIMPOBAHUS NPAKTUUECKUX
BBIBOJIOB.

7. Maremarudeckoii 00pabOTKH TEKCTOBOM U Tpadudeckoil nH(HOpMAIIUH.

JlucuuiuimHa «AHaIU3 TPUPOIHBIX M MPOMBIIUICHHBIX OOBEKTOB» SIBISETCS OCHOBOM ISt
U3YYEHHUS TMOCIEeAYIOIMMNX IUCHUIUIUH: «COBpEeMEHHbIE 3JIEKTPOXMMHYECKHE METOJAbl aHaIHM3a»,
«CoBpeMeHHBIE XpoMaTorpaduuecKue METOIbl aHauu3a», «AKTyaJbHBIC 3a/laud COBPEMEHHOU
xumuny, «COBpEMEHHBIE CIEKTPOCKONMYECKHE METOJbl aHajau3a», «IDKCIpPecc-MeToAbl B
XUMHUYECKOM aHalnu3e», «XUMHUYECKUW aHalu3 BOA», «MeToabl KOHTpOJIs KadecTBa IPOIYKTOB
nuTtaHusy, «HaydHo-uccnenoBarenbckas paboray, «lIpenauriomuas npakTukay.

N3yuenune maHHOW y4eOHOW AMCHMIUIMHBI SIBISIETCS TOATOTOBKOW CTyJEHTa K OyIylieu
npodeccuonansHoi aearenbHocTH 40 CKBO3HBbIe BH/IbI NMPOGecCHOHAIBbHOI 1eATeJbLHOCTH B
NPOMBINLIEHHOCTH (B cdepe HAYUYHO-TEXHHUYECKHX, ONBITHO-KOHCTPYKTOPCKUX Pa3padoTok u
BHEJpPEeHHs] XMMHMYeCKOil MNPOAYKUHMHM Ppa3jMYHOr0 Ha3HAYeHHs, B cdepe MeTPOJIOrHH,
cepTH(PUKANME U TEXHHYECKOr0 KOHTPOJIA KavecTBa NPOAYKIHM), a UMEHHO «TexHuueckuit
KOHTPOJIb KauecTBa mpoaykuum», koj 40.010, npodeccronanbHblii cTangapt «Crenuanuct 1o
TEXHUYECKOMY KOHTPOJIIO KadecTBa MPOAYKIHN» U «OCyIleCcTBICHHE Hay4YHO-HCCIIEA0BaTEIbCKOM
JNEATENIbHOCTH MO  pelleHut0  (GyHIaMEHTAIbHBIX M MPHUKIAJHBIX 33Ja4  XUMHUYECKOU
HAIpaBJICHHOCTH B COCTaBe HaydHOro kojuiektuBay, kox 40.011, mpodeccroHanbHBIA CTaHIAPT
«Crenuanuct no Hay4YHO-HUCCIIEeI0BATEIbCKUM U OMIBITHO-KOHCTPYKTOPCKHUM pa3paboTKaM».

3HaHUS, TOJIyYEHHbIE CTYAEHTOM NpPH M3YyYEHUH AUCLUUIUIMHBI «AHAJIW3 NPUPOIHBIX U
MPOMBINIICHHBIX  OOBEKTOB», MOTYT OBITh TaKXKe WCIOJIB30BaHbl B  MPO(ecCHOHANBHOM
nestenpHocTH 01 OOpa3oBaHMe W Hayka (B cepe OCHOBHOTO OOIIEr0 M CPEIHEro OOIIero
o0Opa3oBaHusi, MNpPO(ECCHOHAIBHOTO OOyYeHHs, CpeIHEero mnpo(ecCHOHATBHOTO M BBICILIETO
o0pa3oBaHUs, JOMOJHUTEIBLHOIO 00pa3oBaHUsA, B cepe Hay4yHbIX HCCIEIOBaHHUIl), a UMEHHO
«[legarormueckass  JeATENBHOCTh B MPO(GECCHOHATBHOM  O0Y4eHUH, MNpodecCHOHATEHOM
00pa30oBaHuM, JOMOJHHUTEIBHOM MpodeccHoHaTbHOM oOpa3zoBanum» (kox 01.004) cormacHO
npodeccuoHanbHOMy cTaHnapty «llenaror mpocgeccruonanbHOro 00yuyeHUs!, MPOophecCHOHATBHOIO
00pa30BaHus U TOTMOJIHUTEIBHOTO MPO(EeCcCHOHATIEHOTO 00Pa30BaHUS.

HpI/I OCBOCHUUN I[aHHOﬁ JUCHUIINIMHBI CTYACHT CMOXCT HNPOACMOHCTPUPOBATL CICAYIOIIUE
00001meHHbIe TPYAOBbIe PyHKIUH (OTD):

e Opranuzaiys padoT MO MOBBIIICHUIO Ka4ecTBa MPOTYKIIHH.

o [IpoBeneHne HaAyYHO-UCCIENOBATENHLCKUX M OMBITHO-KOHCTPYKTOPCKUX PadOT MO TeMaTHKe
OpTraHHU3aIIH.

e [IpermomaBanme 1O  mporpaMmamM  TPO(PECCHOHAIBHOTO  OOydYeHHs,  CpPEIHETO
npodeccuonansHoro obpazoanus (CIIO) u gomonmHHUTENBHBIM MPOodecCHOHATEHBIM
nporpammam (JI1I1), opreHTHpPOBaHHBIM Ha COOTBETCTBYIOIINI YPOBEHb KBATU(UKAIIUH.

4. TpeOGoBaHus K pe3yJbTaTaM OCBOEHUS AUCHMILIMHBI (KOMIIETEeHIIMH 00yYalomerocs,
(¢popmupyembie B pe3ybTaTe 0CBOCHUSI JUCHHUIIJIMHBI (MOYJIs1)
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N3ydeHne MUCHUTUIMHBI «AHAIU3 NPUPOIHBIX U IPOMBILUICHHBIX 00BEKTOB) MPEAINOoIaracT
(dbopMUPOBaHKE y CTYIEHTA CICAYIOIUX KOMITCTCHITUH:

1. Oomenpogeccnonanbubie komnerenunu (OIIK):

Koa u HaumeHnoBaHue
o0enpodeccuoHAILHOM
KOMIIeTeHIHH

Kon u HanmeHoOBaHNe HHAUKATOPA
JA0CTHKEHUSI 0011enPo(ecCHOHATIBHOI
KOMIIeTeHIMH

M-OIIK-1. CriocoOeH BBIIOJIHATE
KOMILJIEKCHBIE

IKCIIEPUMEHTAJILHBIC W PACUETHO-
TEOPETUYECKHE HCCIICOBAHHUS B
n30paHHON 00JaCTH XUMHUU WIIU
CMEKHBIX HAayK C MCIOJIb30BaHHEM

M-OIIK-1.1. Ucnonp3yeT cyliecTByOIIMe U pa3pabaTbiBaeT
HOBBIE METOJMKHU MOJYYCHHs] U XapaKTepu3aluu BEUIeCTB U
MaTepHaJiOB [UIA pEUIeHus 3ajad B HM30paHHON obnactu
XUMHH U CMEKHBIX HAyK

M-OIIK-1.2. Hcnome3yeT COBpeMEHHOE O00OpYIOBaHHE,
MporpaMMHOE oOecreueHne U MnpodeccuoHalbHbIe 0a3bl

COBPEMEHHBIX npuOOpOB, | TaHHBIX JUISI pEIIeHUs 3ahad B M30paHHOW 00JacTH XMMHUHU
POrpaMMHOT0 oOecriedeHus U 0a3 | WM CMEXHBIX HAyK

JTAHHBIX npodeccuonansuoro | M-OIIK-1.3.  Mcmonb3yer  COBPEMEHHBIE  pacyeTHO-
Ha3HA4YCHUS TEOPETHUUECKUE METO/bI XUMUHU JUTSt peleHus

npoeCCHOHATTFHBIX 3314

M-OIIK-2. Cnocoben | M-OIIK-2.1. TIpoBoauT KpUTHYECKUI aHAIN3 pPEe3yJbTaToOB
AQHAJIM3UPOBATh, COOCTBEHHBIX AKCIIEPUMEHTAIbHBIX u pacyeTHo-
UHTEpPHpPETHpOBaTh M 0000IIaTh | TEOPETUUYECKUX pabOT, KOPPEKTHO MHTEPIIPETUPYET UX
pe3ynbTaTthl  dKcrepuMeHTanbHBIX | M-OIIK-2.2.  ®opmynupyeT 3akiIOYeHHS W BBIBOIBI IO

U PacyeTHO-TEOPETUYECKUX paboT
B M30paHHON OOJACTH XUMHH WU
CMEXHBIX HayK

pe3yabTaTaM aHalu3a JUTEPATypPHBIX JaHHBIX, COOCTBEHHBIX
SKCIIEPUMEHTAJIBHBIX U PAacYeTHO-TEOPETUYECKUX pPadoT B
n30paHHON 00JIACTH XMMUHU WIIM CMEXHBIX HayK

2. lIpodeccnonanbubie kommerennuu (I1K):

3agaua Koo m Koa n HammMeHOBaHNe HHAUKATOPA OcHoBaHmne
pogecCHOHATILHOM HAaUMEHOBaHHe AOCTHKEeHUs! POdeCcCHOHATILHOM (I1c)
JeATEeIbHOCTH npogdeccHoHAIBLHOU KOMIIETeHIIHUH
KOMIIeTeHIMH
Hay4Ho-ucc/ie10BaTe/IbCKUM THIT 32124
OcymiecTBieHne M-TIK-2-u M-TIK-2-u-1. Cocrasiasger o0t I1C:
Hay4HO- Crocobexn IUIaH HCCIEOOBaHUS Y JETaJIbHBIE 40.010
MCCIIEI0BATENbCKON | TIIIAHUPOBATH IUIAHBI OTAEIBHBIX CTaIUI 40.011
nesaTenbHOCTH 1o | paboty u BeiOupath | M-TIK-2-H-2. BeiOupaet 01.004
PEIICHUIO aJICKBaTHBIC OKCIIEPUMEHTAJIbHBIE W PacueTHO-
(byHIaMEHTAIBHBIX | METOJbl  PEIICHUS | TCOPETHUECKHE METOIbl  pelleHus
" MPUKJIATHBIX | HAYIHO- MOCTaBJICHHOW 3a7ayll  WCXOAs U3
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HAIPaBJIEHHOCTH B | 33[a4 B BHIOPaHHON | BPEMEHHBIX PECYPCOB
COCTaB€ HAy4HOro | 00JacTu XHAMHH,
KOJJIEKTUBA XUMHUYECKON

TEXHOJIOTUA WA
CMEXHBIX C XUMHUEN
HayKax

(DOPMI/IpOBaHI/Ie YKa3aHHbIX KOMHGTCHI_[I/Iﬁ 10 JUCHOUIIIMHE CBsJA3aHO C obnacTIMHu

npodeCCHOHATBLHOM 1eATENFHOCTH BBIITYCKHUKA MarucTpaTyphbl:

[Tpodeccuonanpupiii ctanmapt «CHEUATUCT MO TEXHHUYECKOMY KOHTPOJIO KauecTBa
nponykmun», kox 40.010. Bung mnpodeccnonampHO#l gestenbHOCTH — «TeXHHUYSCKUN
KOHTPOJIb KadecTBa MpoayKiuny». O000meHHbIe TpynoBbie GyHKIIMN — Opranu3anus padoT
IO MOBBINIEHUIO KayecTBa npoaykiuu. Koa C. YpoBens kBanupukanuu — 7.
[Ipodeccuonanbupiii cranaapT «CHENUaTuCT MO HAYYHO-UCCIEIOBATEIIbCKUM M OMBITHO-
KOHCTPYKTOpCKUM paspabotkam», koa 40.011. Bun nmpodeccroHalibHON AESITETBHOCTH —
«Ocy1iecTBiaeHne Hay4YHO-HUCCJIE10BaTEIbCKON JESTEIbHOCTH 1o pELIEHUIO
dbyHIaMEHTAIbHBIX W MPHUKIAAHBIX 3a/lad XHWMHYECKOW HAaIlpaBICHHOCTH B COCTaBe
HAy4yHOro KOJUIeKTHBa». (00OImeHHbIe TpyaoBble (yHkuuu — IIpoBeacHHE HAYYHO-
HCCJIEIOBATENILCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT mo TeMatuke opranuzanuu. Kog C.
YpoBeHb kBaupuKam — 6.

[TpodeccuonanbHbIi CTaHIapT «[legaror npodeccuoHaIbHOTO oOyueHus,
npodeccHoHanpHOrO ~ 00pa3oBaHUst M JIOTMOJHHUTEIBHOTO  MPO(eCcCHOHATHLHOTO
oOpa3zoBanus». Bua npodeccuonanbHoil nestenbHocTH — «llenaroruueckast 1esTenbHOCTh B
npodeccHoHaTbHOM O00yYeHHH, MPOPECCHOHATHHOM OOpa30BaHUU, JIOMOIHUTEIEHOM
npodeccuoHanbHoM oOpazoBaHun», kox 01.004. O60OmIeHHBIE TPYIOBbIE (QPYHKIMH —
[IpenogaBanrie  mo  mporpamMMaM  MpodecCHOHaIbHOTO  OOydYeHHUs,  CpPEIHEro
npodeccuonanibHoro obpazoBanus (CIIO) u 1ONMOJHUTENBHBIM MPOPECCHOHATHLHBIM
nporpammam (JI1I1), opueHTHpOBAaHHBIM HA COOTBETCTBYIOUIUN ypPOBEHb KBaTH(UKAIUU.
Kox A. Yposens kBanm¢pukaum — 6.

B PE3YyIbTaTeC OCBOCHUA NUCHUIIINHBI «AHamm3 MNPpUPOAHBIX W IIPOMBIIIICHHBIX 00BEKTOBY

00yJaronuics JOJKEH:

3HaTh:
1.

2.

YMmeTh

1.

OcCHOBHBIE TIOHATHS AQHAIUTUYECKOW XHUMHM U  TEOPETHUYECKHE OCHOBBI  BCEX
pacIpoOCTPaHCHHBIX aHATMTHYCCKUX MeTo10B aHanmu3a (M-OIIK-1, M-OI1K-2).
OCOOCHHOCTH IPUPOHBIX Cpell Kak 00bekToB aHanu3a (M-OIIK-1, M-OIIK-2).
Oco0eHHOCTH W BO3MOXKHOCTH IMPAKTUYSCKOTO NMPUMCHCHHS AHAJTUTHYSCKUX METOJOB B
aHaJM3e peaJbHBIX 0OBEKTOB, B TOM YHCIIe B dKOIOTHYeckuX uccieaoBanusx (M-OIIK-1,
M-OIIK-2).

CamocrosTenbHO paboTaTh € Y4eOHOW, HAy4YHOW W CHPABOYHOM JIMUTEPaTYpoO 10
ananutudeckor xumun (M-OITK-1, M-OIIK-2).
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2. OueHuBaTh BO3MOXXHOCTH TPHUMEHEHHUS  Pa3lUYHBIX  METOJOB  JJIEMEHTHOTO U
BEIIECTBEHHOT'O aHajM3a Uil HM3yYeHUS XUMHYECKOIO0 COCTaBa OOBEKTOB OKpY)KalouIei
cpeant (M-OIIK-1, M-OTIIK-2).

3. IlpuMeHATH MONY4YEHHbIE TEOPETHUECKHE 3HAHUS U OSKCIEPUMEHTAIbHBIE HABBIKH MJIs
pelieHus 3a7ad, CBS3aHHBIX C PEAThbHBIMH OSKOJOTHYECKHUMH MPOOJIEMaMU: OIEHKON
KayecTBa MPUPOIHBIX, IUTHEBBIX W CTOYHBIX BOJl, a TaKXKe CTENEeHHU 3arps3HEHUs
MOYBEHHOTO, CHETOBOTO IIOKPOBA W PACTUTEIBHOCTH B 30HE JCHCTBHS HCTOYHUKOB
anTpornoreHHoro Bo3aeicteus (M-OIIK-1, M-OIIK-2, M-I1K-2-hH).

4. TlnaHupoBaTh W BBINOJHATh XWMHKO-QaHAIUTUYECKUE WCCICIOBAHMS C MPHUPOJTHBIMU
oobekTamu (M-OIIK-1, M-OIIK-2, M-I1K-2-n).

5. TIpoBOIUTH METPOJIOTHUYECKYIO M CTaTUCTUYECKYIO OOpabOTKYy Pe3yabTaTOB XUMHUYECKOTO
anaimsa (M-OIIK-1, M-OIIK-2).

6. IlpuMeHSATH METOABI OIEHKH JOCTOBEPHOCTH PE3YyIbTATOB aHAIM3a; CIIOCOOBI KOHTPOJIA,
yuyeTa U YCTPAaHEHHUS CHUCTEMATHYECKOW MOTPEIIHOCTH, OOYCIIOBICHHONW CIIOXHBIM
XUMHUYECKUM COCTaBOM M JPYTUMHU 0COOCHHOCTAMH 00bekTa uccienosanus (M-OIIK-1, M-
OIIK-2).

7. PabGoTarb C KOMIIBIOTEPOM Ha YpOBHE II0JIb30BATEISl U MPUMEHATh HABBIKU pPadOTHI C
KOMITBIOTEpAMH TPH HAMCcaHuu pedeparoB U KypcoBbix padot (M-OIIK-1, M-OIIK-2).

Baagern:

1. HaBpikamMu MOArOTOBKHM MPUPOAHBIX 00pPA3IOB K aHATU3Y B 3aBUCUMOCTH OT IMPUMEHSIEMOTO
WHCTPYMEHTAILHOTO METo/1a U 3aauu uccinenosanus (M-OIIK-1, M-OIIK-2, M-T1K-2-n).

2. Ilpuemamu po600TOOPa M MPOOOIOATOTOBKH OOBEKTOB OKPYKAIOIIEH CPEIbl, TPUPOTHBIX
U TIPOMBIIUIEHHBIX 00pa3ioB marepuanoB (M-OIIK-1, M-OIIK-2, M-TI1K-2-h).

3. HaBblkamMu MpakTHYECKOTO TPUMEHEHUS COBPEMEHHBIX HWHCTPYMEHTAIBHBIX METOJIOB
AJIEMEHTHOTO M BEIIECTBEHHOI'0 aHaJIM3a B dKOJIOTHYecKuX uccieaopanusx (M-OIIK-1, M-
OIIK-2, M-TIK-2-n).

4. Merononorueil BHIOOpa METO/IOB aHaln3a, UMETh HaBbIkU uX npumenenus (M-OIIK-1, M-
OIIK-2).

5. MerponoruueckuMi OCHOBAaMHU aHalW3a MPHUPOJHBIX M TPOMBIIUIEHHBIX 00BbEKTOB (M-
OIIK-1, M-OIIK-2).

5. Conepmaﬂue JUCHUILINHBI «AHAJIHN3 INPUPOAHLIX U MIPOMBIINLICHHBIX 00LEKTOBY

BBenenne. XMMHMKO-aHAIUTUYECKUH KOHTPOJIb pEAbHBIX OOBEKTOB U €ro pojb B
IPOMBIIIJICHHOCTH, T€OJOIMH, CeNbCKOM Xo3siicTBe, MenuiuHe. OCHOBHbIE OOBEKTHI aHAIN3A.
AHAIMTHYECKUH IIUKIT ¥ €0 OCHOBHBIE ATAITBI.

IIpoGootéop. IlpencraBurenbHas mpoba, cHocoObl ee moiydeHus. DakTopsl,
ompenenstomue pazmep npoOsl. OTOOp MpPoOBI TBEPABIX, Ta3000pa3HBIX W KHJIKUX BEIIECTB.
OcobenHoctn oTOOpa MNPOO CENBCKOXO3AHUCTBEHHBIX IPOAYKTOB M JPYTrUX OHOJIOTMYECKHX
MatepuaioB. TpaHCIIOPTHPOBKA U XpaHEHHE P00, CIIOCOOBI MX KOHCEPBAIINH.

IIpodonoaroroska. Paznoxenue npod. Beidop crocoba paznoxenus. "Cyxoe" u "Mokpoe"
paznoxenue. CrulaBiieHHE W CIEKaHHE, MOCIEAYIOLee PACTBOPEHHME KaK CIoco0 MNepeBe/leHus
poObl B pacTBOpUMOE cocTosiHue. IHTeHCH(UKALUs TPOLIECCOB PA3JIOKEHUsI 00bEKTOB pa3IMYHON
npuposl. VMcmonb30BaHUe IS Pa3lIOKEHHs BBICOKO AarpecCHBHBIX pPEareHTOB, ITOBBIIICHHBIX
TeMIeparyp ¥ JaBJ€HUS. ABTOKJIAaBbl, INPEUMYIIECTBA WX HCIOJIb30BaHUA. Y CKOPEHHOE
pasJIoKEHUE MO/ JCHCTBUEM YIIBTPa3BYKOBOTO U MUKPOBOJIHOBOTO mosield. CriocoObI HHTEHCUBHOTO

10
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pa3JIoKEHUs] OPraHMYECKUX BEUIECTB (KaTaiu3, (pOoTou3, MiIa3sMeHHas: ASCTPYKIHs). YHUPUKAIHS
HOJArOTOBKU IPOO 00BEKTOB Pa3IMUHON IPUPOIBI.

KoHuenTpupoBanue u paslieleHue Kak cTaguu IMpoOonoAroToBKd. OCHOBHBIE METO[IbI
KOHLIGHTPUPOBAHUS:  COPOLMs, OKCTPAaKLUs, KpPUOTEHHbIH crocod, (GWIBTPALMOHHBIE U
MeMOpaHHBIE METOMbI, CBEPXKpPUTHYECKas (UIIOMIHAs OSKCTPAKLHUSA, pEaKIHOHHAs Tra30Bas
sKcTpakuus U Jp. CBA3b 3Tama npoOONOATrOTOBKM C IOCIEAYIOIIMM METOJIOM ONpeAeICHuUs.
OCHOBHBIE KPUTEPHH, ONPEACIISIONINE BEIOOP METOAA ONpeAeTeHHs (TOYHOCTh, YyBCTBUTEIILHOCTD,
M30UpaTEIBLHOCTD | JIp.).

Hepaspymaromue Meronpl ananuza. @a30Bblii aHAIU3 B F€0JI0TMU U METAJULYPTUH, €T0 LIEIU
U CIIOCOOBI IPOBEJCHHUS.

Posb XxuMu4yeckoro aHajam3a B pelleHHM I1podjeM OKpYyXKamoleid cpeabl.
AHanuTH4eckoe o0ecreyeHne CUCTEMbI IKOJOTHUYECKOro MOHUTOpHHra. IlpenensHo nomycTumsble
KoHUeHTpauuu. [IpuopureTHsle 3arps3Hstonye seuiecrsa. Cynep3aKOTOKCUKAHTBHI.

Ananu3 Boa. Knaccudukanus Boa. OcHoBHbIE aHanmuTHUYeckue npobsiemsl. [Ipo6oor6op u
XpaHeHue mpoo.

Onpenenenue 00OOIIEHHBIX (U3MYECKUX M XMMHUYECKHX IIOKa3aTelsell, Onpenesstonmx
KayeCTBO BOJbl: IIPO3PAYHOCTH, MYTHOCTH, LIBETHOCTH, BOJOPOJIHOIO IOKa3aTelisl, OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHOTO MOTEHIMAJA, IIEI0OYHOCTH, PACTBOPEHHOIO KHUCIOPOJAA, OKUCISIEMOCTH,
XUMHUYECKOro U Onoxummdeckoro morpednenus kuciopona (XIIK u BIIK). buorectupoBanue kak
Croco0 OLEHKH KauyecTBa BOJ.

Onpenenenne HHAMBUAYAIbHBIX HEOPTaHUYECKUX KOMIIOHEHTOB BOJ: XJIOPHUI0B, PTOPHIOB,
HUTPUTOB, HUTPATOB, (ocdaroB, cepocojepialluXx aHUOHOB, MOHOB AMMOHMS, IIEIOYHBIX M
IEJIOYHO-3€MENIbHBIX MeTauioB. OmnpenerneHue KecTKocTh BoJbl. OrmpeneneHue CBOOOIHOTO
xJiopa.

@opMBI CYIIECTBOBAHUS TSDKEIBIX METAUIOB M PaJUOHYKINAOB B Boaax. OmnpeneneHue
TSOKETIBIX METaUIOB M PaguoHYKINA0B. CrocoObl KOHLEHTPUPOBAHMS TSDKENBIX METAJUIOB U
PaAMOHYKIUJIOB U3 BOI.

[Tpuponusie opranmveckue BemiectBa BoA. OOImias OIEHKA COJEpkKAaHUS OPraHMYECKUX
BEIIECTB: ONPEJIEIIEHNE OPraHMuecKoro yriepo/a, a3ora, gocgopa.

OCHOBHBIE KJIACCBl 3arps3HAIONIMX OPraHUYECKHUX BEIIECTB: IOBEPXHOCTHO-aKTHBHBIE
BellecTBa, (eHoibl, HePTEenpOAYKTHI, MOIMAPOMATHUECKUE YIJIEBOAOPOIbI, a30T-, CEpo- H
dochopcoaepxalie NECTULUABI, XJIOPOPraHUUECKUE COEANHEHUS (XI0pcoaeprKaline MeCTULUIbI,
MOJINXJIOPUPOBAHHbIE OU(EHWIbI, MONUXJIOPANOEH30QYpaHbl, MOJUXJIOPIANOEH30-11-TUOKCHHBI).
VcTouHnKM monaiaHus, yCTOHYUBOCTh B OKPYKAOLIEH cpesie, TOKCHYHOCTh, METOIbl U3BJICUEHUS,
KOHIEHTPUPOBAHHUS, PA3ACTICHUS U ONPEIEICHHUS.

AHanu3 Bo3ayxa. OCHOBHbIE MpoOJIeMbl aHalu3a rOPOJCKOro BO3/AyXa, BO3ayxa paboueil
30HBI, IPOMBILUIEHHBIX U TPAaHCHOPTHBIX BbIOpocoB. CriocoObl U MeTOabl 0TOOpa Mpod Bo3AyXa.
AptedakThl, BO3HUKAIOIIKE B ITpoLecce NpodbooTdopa.

XUMHYECKUM cocTaB Bo3ayxa. OmnpeneneHne HEOPraHWYEeCKMX KOMIIOHEHTOB BO3/1yXa
IIPUPOHOTO M TEXHOTEHHOI'O MPOUCXOXKACHUS: 030Ha, OKCUJOB YIJIEpOAa, a30Ta, CEPbl, aMMHUAKa,
CEepOBOAOPOAA.

OmnpeneneHue  OpraHMYECKMX  COCIUHEHMH:  anM(aTHYeCKUX W apOMaTUYECKHX
YII€BOIOPOAOB, KapOOHWIBHBIX U XJOPOPraHUYECKUX COEIMHEHUH, (PeHONoB, cIUpPTOB, 3(UPOB,
METaJUIOOPTaHUYECKUX COEAMHEHHUH, MepKanTaHOB, alu(aTHdecKux aMUHOB. AHalIM3 Ta30BbIX
BBIOPOCOB aBTOTPAHCIIOPTA.

Abspo3zonu: obOpa3oBaHue B arMmocdepe, posib B IEPEHOCE HENeTYUHMX 3arps3HsIOINX
BEIIECTB, 0COOEHHOCTH TPOO00TOOpa 1 aHATH3A.
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ABToMaTH3anys aHanu3a Bo3ayxa. OCHOBHBIE THIBI T'a30aHATU3ATOPOB. JMCTaHIIMOHHBIC
METO/IbI aHAJIN3A.

AHa/IU3 MOYB M JOHHBIX OTJIO:KeHUiIl. OCOOCHHOCTH TMOYBBI KaK OOBEKTa OKPYKAIOIIEH
cpenpl. IIpobooTdop. Xumudeckuil coctaB 1mouB. I'yMycoBbIe BeIleCTBa: CTPOCHUE, PEAKLIMOHHAS
CHOCOOHOCTH, (PYHKIIMH B OKpY’KaIOIIEH cpee.

3ajaun aHATUTHYECKOro KoHTpoisisa. OmpezneneHue OOOOLIEHHBIX IOKa3aTelel: €MKOCTH
KaTHOHHOTO 0OMEHa, KHCIOTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHOTO MOTEHIINANA, COJCPKAHUS
JIETKOPAaCTBOPUMBIX COJIEH, OMOJIOrMYECKOI aKTHBHOCTH.

OmnpeneneHre HEOPraHUYECKHX KOMITIOHEHTOB. DJIEMEHTHBIM W MOJICKYJISIPHBIN aHAIIU3.
[TpobonoaroroBka. AHaiu3 BOAHON BBITSKKM Ha COJIEp)KAHWE HUTPATOB, HUTPUTOB, XJIOPUIOB,
Cynb(aToB, HIETOYHBIX U IIEIOYHO-3€MENBHBIX MeTaioB. OmpeneneHue TSKEIbIX METaJlIOB:
BAJIOBOT'O COJEPKAHUS U MOABHKHBIX (POpM.

OnpeneneHne OpPraHUYECKUX  KOMIIOHEHTOB. OJEMEHTHBIH  aHAU3:  ONpeAeICHHe
OpPraHMYecKoOro yriepoja U opraHuyeckoro asora. OrmpeneneHne TOKCHYHBIX BEILECTB:
NECTULUIOB, HEPTENPOAYKTOB, TOJIMAPOMATHYECKHX  YTJICBOJOPOIOB,  XJIOPOPTAaHUYECKHX
coeMHeHu. MeTo/bl U3BJICUEHUS M KOHLEHTPUPOBAHUS 3arpA3HAIOLINX OPraHMUECKUX BEIIECTB.

AHAIU3 NUIIEBBIX U CEJIbCKOXO03AHCTBEHHBIX MPOAYKTOB. OCHOBHBIC aHATUTHUYECKHUE
npo6aemMbl. XMMUYECKHE BEIIeCTBa UM COOCTBEHHbIE MUHEPAJIbHbIE M OPraHMYECKHE BEIECTBa,
NUIIEBbIe JT00aBKM, YYXEpOJIHBbIE BemiecTBa. MeETOAbl WX W3BJICYCHHS, KOHIEHTPHPOBAHUS,
paszeneHusl.

OnpeneneHne KOMIIOHEHTOB, ONPENENAIOIIMX MUIIEBYI0 LEHHOCTh NPOAYKTa: OEIKOB,
KHUPOB, YIJIEBO0B, BATAMUHOB, aMMHOKHUCIIOT U IPYTUX OPraHUYECKUX KUCIIOT.

Onenka 06€30MaCHOCTH MUIIEBBIX MPOJYKTOB: OINpPENEICHUE TOKCUYHBIX METAIIOB (PTYTH,
MBILIbSIKA, CBUHIIA, KAIMUsI, 0JIOBA, ME/IU U JIp.), HUTPATOB, HUTPUTOB, IECTULIUOB, aHTUOUOTHUKOB,
KOHCEPBAHTOB, IMUIIEBHIX J00ABOK, N-HUTPO30aMUHOB, MUKOTOKCHHOB H JIp.

AHanu3 OMOJIOTHYeCKHX MaTepuanoB. TpeOoBaHus K O0TOOpPY, TPAHCIOPTUPOBKA MU
XpaHeHue Ouomacc. AHanu3 OHOJOTMYECKMX MAaTepuajoB Ha COJEp)KAHHWE JIEKapCTBEHHBIX
npenapaToB, TOKCHYHBIX M oAypMaHMBamoIiux  BemiecTB. CrnocoObl  M3BICYEHHS U
KOHIICHTPUPOBAHUS TOKCUKAHTOB. TeCT-METOIbI.

AHAIU3 TeoJOrM4ecKuX 00beKTOB. BbIOOp cxembl aHaiu3a, ompeaensieMoil Mpupoaoit

oOBeKTa.
PynHble moje3Hble MCKONAeMble: JKeJe3Hble, THUTAHOMATHUTUTOBBIE M MAapraHleBbIE PYIBbI.
Cnoco0ObI pa3noKeHHsl B 3aBUCUMOCTH OT COJIEpKaHUs keye3a U KpeMHusa. OrnpeseseHne xemnesa,
QIIOMUHUS, MapraHila, HOpUMeced TUTaHa, BaHaJIus, HUKeENsd, Meau, Xpoma. OmpeneneHue
KOMITOHEHTOB BMEILAIOIIEH TOPOJIBI.

[Tonmumerannuueckue pynapl. Cxembl aHaiaM3a MPH ONPEAEICHUH OCHOBHBIX KOMIIOHEHTOB
(Menu, LMHKA, Xele3a, CBUHIA, KaJMHsS) M MUKponpumeced (cepbl, MbIIIbSKa M Maprasua).
OcobeHHOCTH aHanmM3a pyx Xpoma, HHKeNs, KoOajabTa, PTYTH, ojoBa M CypbMbl. CrocoObl
OTIENICHUs] XpOMa, PTYTH, OJIOBa M CYPbMBI TIPH OIPENEICHUH MHKPOKOMIIOHEHTOB B pyJax.
AHaM3 TEOJIOTMYECKUX MAaTepHajioB, COAEP)KAIMX peIKOo3eMellbHbIe 3JeMeHThl. CrocoObl
BBIJICJICHNS], KOHIIEHTPUPOBAHUsA U onpenenenus P30.

AHau3 HEpyIHBIX TOJIE3HBIX HCKOMAEMbIX: CHJIMKATHBIX M KapOOHATHBIX TMOPOJ.
OmnpenencHue XxapakTepa MopoJabl U OCHOBHBIX KomroHeHTOB: SiO2, Al2O3, Fe;03, FeO, MgO, CaO,
Na20, K20, P20s, MnO, paznu4sabix ¢opm Boasl. CuiaukaTHbIi aHanu3. Ousnueckue u GU3UKO-
XUMHYECKHE METOBI aHAJIH3a IMTOPO/I.

AHaIU3 MeTa10B U ciiiaBoB. OCHOBHBIE 33/]aul aHAJIM3a METAJUIOB U cI1aBoB. CriocoObl
OTIENIeHUs] OCHOBBI TIpW aHajuW3e 4YyryHa, MeaW, Hukens, amomuHusa. OmnpenencHue
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ra3oo0pa3yronux BeIIeCTB — YIJIEPOJa, CEepbl, BOAOPOJAA, KHUCIOpona, azoTa. OnpenencHue
docdopa u kpemuus. OnpeneneHue JErupyOUMX 100aBOK B UEPHBIX METaJlIaX U CIUIaBax ejesa:
XpoMa, Mapraiia, HuKeyis, BoabppaMa 1 MoIuOaeHa. AHAN3 MeIbCOAepKAINX CIUIaBOB (OpOH3,
JaTyHel), allOMUHUEBBIX M HHUKEJEBbIX CIUIaBoB. OmpeneneHue npumeceii Meau, HUKeNs, LUHKA,
CBHHIIA, OJIOBAa, MarHusi B CIUIaBaX ILBETHBIX MeTaJUIoB. OCOOEHHOCTH aHalu3a >KapONpPOYHBIX
CIUIaBOB, COJEp KAIIMX HHOOMH, TaHTal, LUPKOHHUH, TUTaH. ABTOMATH3UPOBAHHBIM KOHTPOJIb B
LIBETHO! ¥ YEPHON METAJLUIyprUu.

AHa/Iu3 BelecTB BbICOKOW YHMCTOTHI. T€XHUKA BBINOJHEHUs aHAIN3a BEIECTB BBICOKOM
9UCTOTHL. TpeOoBaHMsI K KAauyeCTBY pPE3yJIbTaTOB aHaln3a (YyBCTBUTEIHHOCTH, NPABHIBLHOCTH,
Bocripon3BOAUMOCTH). [lyT moBwimeHus 4vyBcTtBHTENbHOCTH aHanu3a. COC. «KoHTpoabHBII
ONBIT» M IMYTH CHIIKEHHUS IOMPABKUM HA KOHTPOJIbHBIM ONBIT. OmpeiesieHrne MHKPOIpPUMECEH
merawioB, C, N, O, H, Si. CrnocoObl ouncTkH TOBEepXHOCTH oOpasma. COBPEMEHHBIC METOIbI
AHaJIM3a BEIECTB BBICOKOW YUCTOTBHI.

Oruenka pacnpeziesieHus: IpUMeceil Ha MOBEPXHOCTH, B TITyOuHE U 00beMe 00beKTa. AHAIN3
TBEPJOM MOBEPXHOCTH. MHUKPO30HI0BBIE METOIBI.
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Y4eOHO-MeTOAMYECKAS] KAPTA QU CHUTIIAHbBI

CamocrosTenbHas padborta

Homep Hamvenosanme Tem (Bonpocos), 3anaTHS CTYJIeHTOB ®opmst kouTpors | KoMmeteHwH | Jiype
HeJIen M3y4aeMbIX IO JaHHOM JAUCIUILTHHE parypa
1 | Jlab. Cogepxanue Yacel
1 o Koncnekr,
BBeaenne. XHUMHKO-aHATUTHIECKUHI CTHEIH OTIOC M-OIK-1
KOHTPOJIb PEAbHBIX OOBEKTOB U €TO POJIb OcnosHble 06}’?‘“’1 axamsa. 2 yHPOBepKa s, M-OIK-2 [1]- [34]
B IPOMBIIICHHOCTH, TCONOTHH, CETbCKOM | 2 3 | AHAIMTHYECKHH LMK M €70 OCHOBHBIC JoKTaz, M-TTK-2-n
XO3SIHCTBE, MEUIMHE. OTalIbl. TECTHPOBAHHE
2 IIpo6ooTGop M  mMpPoGONMOATrOTOBKA. Hcnons3oBanue 15 pa3aokKeHHsS] BBICOKO
[MpencraBurenbHast mpoda, crocoObl ee arpecCUBHBIX PEareHTOB, MOBBIIICHHBIX
nonyyeHus. PakTophl, ONpeAeNsrolIne TEMIIEpaTyp U JaBJeHUs. ABTOKIIABHI,
pasmep npoosl. OTOOP MPOOBI TBEPABIX, NPEUMYIIECTBA X UCIOIb30BAHMS.
razoo0pa3HbIX M JKUOKHX BEIIECTB. YckopeHHOe pa3nioKeHre ToJT ISHCTBUEM
OcobenHoctH otOopa mpoo YIBTPa3BYKOBOTO H MUKPOBOJIHOBOTO TIOJIEH.
CENIbCKOXO3SICTBEHHBIX ~ NPOOYKTOB U CriocoObl MHTEHCUBHOTO PA3IOKEHUS
Ipyrux  OMOJIOTMYECKHX  MaTepHAJIOB. OpraHMYEecKHX BeIlecTB (KaTanus, GpoTomus, KOHCIIEKT, M-OIIK-1
TpancnopTupoBKa W XpaHeHHe MpoO, TUTa3MEHHAS JECTPYKIUs). Y HUpUKaus YCTHBIH ompoc, M-OIIK-2
CII0COOBI MX KOHCEPBALIHH. 2 3 | moAroToBKHU MPobG OOBEKTOB PA3ITHYHON 3 npoBepKa /3, M-TIK-2-1 [1]- [34]
Pasnoxxenne mpod6. Bwibop cmocoba HPHPOJIBL. JOKIAL,
" " " " TECTHPOBAHUE
PasIoXKEHUsL. Cyxoe u MOKpOE
paznoxenne. CIUiaBlieHHE W CIIEKaHUE,
MOCIIEYIOIIee PACTBOPEHUE KakK CII0Cc00
nepeBelieHns TMpoObl B PacTBOPHMOE
cocrosiHie. MHTEeHCH(UKAMs MPOLEeccoB
Ppa3iIoXKEeHHs 00BEKTOB pa3nuYHON
MPUPOJIBIL.
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KoHuenTpupoBanue u pasjejieHue Kak

Ponmp xumuyeckoro aHaamza B peuIeHun

Koncmexkr,

craguu  npo6onoaroToBku. OCHOBHBIC npobieM OKpYIKaromien Cpeibl. y;;g;‘;;’;g% M-OTK-1 [1]- [34]
MCTOJIBI  KOHIICHTPHPOBAHI: copouusl, AHanuTHYECKOE  O0ECIIeYeHHE  CUCTEMEI ORI M-OIK-2
SKCTPaKIIKS, KPUOTEHHBII CIocoo, SKOJIOTMYECKOTO0 MOHUTOPHHTA. rectnposanie | MI_IIK-2-n
($UIbTpalluOHHBIC u MeMOpaHHBIE
METOJIBI, CBEPXKPUTHYECKAs (IIIoMaHas
SKCTPaKIINS, PpeaKIOHHAast razoBas
SKCTPAKIUS | JIp.
CBs13b 3Tama npoOOnoArOTOBKH C [IpenensHo  JOMYCTUMBIE KOHIIEHTPALH. Koncnexr,

YCTHBIH ompoc,
MOCJIEAYIOIIUM METOA0OM HpI/IOpI/ITeTHBIe 3arpsA3HAOmIMe BCHICCTBA. npoBepKa 113 M-OIIK-1
onpezenenus. OCHOBHbIE KPUTEPUH, CymepoKOTOKCHKAHTEI. oK, M-OIIK-2
OIPCACIIAIOIINEC BbI60p MeToaa TECTUPOBAHUE M-IIK-2-u [1]- [34]
ornpeeacHus (TOYHOCTb,
9YBCTBUTEIBHOCTb, H30UPATEIILHOCTD U
Jp.).
Ananu3 Boa. Knaccudukanus Bo. IToka3zaTenu KauecTBa BOJ: MPO3PAYHOCTD, Koncnekr,
OCHOBHBIE AaHATUTUYECKHE MYTHOCTb,  IIBETHOCTOCTH,  BOJOPOJIHBIIf T

mpoBepKa /3,
mipobaemel. [TpobooTdop U XpaHeHue 110Ka34aTelIb, 5 OKHCJIUTEIILHO- JOKIaz, M-OIIK-1
1po6. Onpesiesienne 0600IEHHbIX BOCCTAHOBUTEJIbHBIN [IOTEHLUAI, TeCTHpOBaHHe M-OIIK-2 [1]- [34]
T ——— IIEJIOYHOCTh,  PACTBOPEHHBIA  KHCIIOPOI, M-TIK-2-11

OKHUCJISIEMOCTB, XHMHYECKOE u

HOK&B&TGHGP’I, OIPEACIIAIOIMUX
Ka4de€CTBO BOAbI.

OMOXMMHUYECKOE TOTPEOJICHHE — KHCIOpOo/a
(XTIK u BIIK).
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Ornpenenenue WH/IMBU/TyJTBHBIX buorectnpoBanne Kak  Croco®  OLEHKH
HEOPraHWYCCKUX  KOMIIOHCHTOB  BOJ: KaueCcTBa BOJI. Kotcrexr,
XJIOPUJIOB, (bTOopHIOB, HHUTPUTOB, YCTHBII ONPOC, M-OIIK-1
HUTPATOB, (ochaToB, CepOCOAEPIKALIUX npoBepKa 113, M-OIIK-2
AHMOHOB, MOHOB aMMOHHS, MLIEJNIOYHBIX M NOKIaz, M-TIK-2-1 [1]- [34]
IIEJIOYHO-3EMETBHBIX METAJUIOB. TeCTHPOBAHHE
Ormpenenenne KECTKOCTH BOJIBL
Ormpenenienre CBOOOIHOTO XJIOPA.
Dopmsl CYILIECTBOBAHHS TSDKEJTBIX OO011ast OLICHKA COICPKAHUSI OPraHUIECKUX
METAUIOB W PaJMOHYKIHIOB B BOIAX. BEIIECTB: ONPEJICIEHHE OPraHUYECKOTO Koncnexr,

YCTHBIH ompoc,
OnpeneneHue TKEIBIX METAIOB H yriepona, a3ora, ¢ocdopa. poBepKa 13, M-OIIK-1
PaIHOHYKIUIOB. Croco6wt TOKITa, M-OIIK-2 [1]- [34]
KOHLICHTPUPOBAHUS TSDKENBIX METAUIOB U tectuposanue | M-ITK-2-1
pPaIMOHYKIHIOB 13 BoA. IlpuposHbie
OpraHUYeCKHe BEIeCTBa BOJI.

OCHOBHBIE KJIAaCChl 3arpsi3HSIOIINX HcTouHMKY NOTIaIaHust, yCTOWYNBOCTh B

OPraHMYEeCKHX BELIECTB: MOBEPXHOCTHO- OKpY’KalOIIeH cpejie, TOKCHYHOCTh, METOJIBI Komenexr [1]- [34]
AKTHUBHBIC BCUICCTBA, q}CHOJ’ILI, H3BJICUCHUA, KOHICHTPUPOBAHUSA, PA3ACIICHUA yCTHI:Iﬁ OHp;)C,
HEe(PTEHPOAYKTHI,  TOJHAPOMATHICCKHE Y OTIPEICIICHHS. npoBepKa 113,
YTJI€BOIOPOBI, a3or-, cepo- u TOKITa, M-OIIK-1
dochopconepxkaiue MIECTUITAIBL, TECTHpPOBAHHE M-OIIK-2
XJIOPOPTaHUYCCKHE COCIMHEHUST M-IIK-2-u
(xJopcoaeprkarie TIECTHITUAIBI,
MOJMXJIOPUPOBAHHBIE OngeHnbL,

NOJHXJIOpANOEH30(hypaHbI,
TOJIMXJIOPANOEH30-TI-THOKCHHBI ).
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Anamu3 Bo3myxa. OCHOBHBIE TPOOJIEMBI XuMHUECKUi cocTaB BO3/yXa.
aHaIM3a TOPOJCKOrO BO3/AyXa, BO3AyXa OnpenencHue HEOpPraHUYECKUX Koncnexr,
paboueil  30HBI, TPOMBIIUICHHBIX U KOMIIOHGHTOB ~ BO3[yXa MNPHPOTHOTO H y;;g;;g;i ?:’ M-OIIK-1
TPAaHCIOPTHBIX BBIOpOCOB. CHocoObl H TEXHOI€HHOTO  TPOMCXOXKICHMA:  O30Ha, noKman, M-OIIK-2 [1]- [34]
METOIbI orbopa  mpob BO3IyXa. OKCHJIOB yIIIepoja, a30Ta, Cepbl, aMMHAKa, recruposarme | M-TIK-2-n
ApTtedakTbl, BO3HHKAIOIIUE B TPOIECCe CEepOBOIOPO/IA.
pobooTOopa.

10 Omnpenenenue OpraHUYeCcKUX Aspozonu: 00pazoBaHue B aTMocdepe, poib B
COEJIMHECHU: anuQaTHIECKUX u IIepeHoce HEJIETy4UX 3arpsI3HAIOIINX K
apoOMaTHYECKUX YIJIEBOJIOPO/IOB, BEIIECTB, OCOOCHHOCTH MpoOoOTOOpa M yCTI-(I)IfIII(/jIH:;I(SE)C,
KapOOHWIBHBIX U  XJIOPOPTAaHUYECKHX aHanu3a. ABTOMATH3allUsl aHajM3a BO3IyXa. npoBepKa 113, M-OIIK-1
COeIMHEHMI, (PEHONIOB, CHOHMPTOB, S(PHPOB, OcHoBHEbIE TUIIBI ra30aHaIn3aToOpoB. TOKIaj, M-OIIK-2 [1]- [34]
METaTIOOPTraHUYECKUX COETUHEHMIHA, JIMCTaHIIMOHHbIE METOIbI aHAITH3A. TECTUPOBAHHE M-IIK-2-u
MEpPKaNTaHOB, aTU(aTUYCCKUX aMHUHOB.
Amnanus ra3oBbIX BBIOPOCOB
aBTOTPAHCIIOPTA.

11 AHaJM3 NOYB U JAOHHBIX OTJIOKEHHH. 3agaun AHAJIUTUYECKOTO KOHTPOJIA.
OCOOEHHOCTM TIIOYBBI KaK OOBEKTa Omnpeneneare 00OOIIEHHBIX TTOKA3ATEIEH: Koncnekr,

. YCTHBIH onpoc,

OKpyxartoieir  cpeasl.  [IpoGooToop. E€MKOCTH KaTHOHHOTO oOMeHa, HpoBepKa 13, M-OIIK-1
Xumudeckuil cocraB IouB. ['ymycoBble KHCJIOTHOCTH, OKHCJIUTENIBHO- JOKITa, M-OIIK-2 [1]- [34]
BEIIECTBA: CTpOCHHE, peaKIoHHas BOCCTaHOBHUTEIILHOTO MOTEHIHAIA, tecruposarme | M-ITK-2-H
CIOCOOHOCTh, (YHKIMH B OKpYKalOIIEeH COZICpPXKAaHUSI  JIETKOPACTBOPUMBIX  COJICH,
cpere. OHMONOTUYECKON AKTUBHOCTH.

12 Omnpenenenue HEOpPTraHUIECKUX Omnpenenenrie OpraHUYECKHX KOMITOHEHTOB.
KOMITOHEHTOB. DJIeMEHTHBIH u DIIEMEHTHBIN aHAJIN3: OIpeIEIEHIE Koncrexr, M-OIIK-1

o YCTHBIN OIpoC,

MOJIEKYJISIPHBIH aHaIm3. OpraHWYecKOro yriiepojia W OpraHHYecKOro npoBepKa 113, M-OIIK-2 [1]- [34]
[IpoGonoaroToBka. Amnanus BOJHOM asora. OmnpeaeneHHe TOKCHYHBIX BEIIECTB: JOKITA, M-IIK-2-u
BBITSDKKM Ha  COACPXaHUE  HHUTPATOB, IEeCTUIM OB, He(bTerO)lyKTOB, TECTUPOBAHUE
HHUTPHTOB, XJIOPHJIOB, cynb(haros, TIOJIMAPOMATHYECKHX YTJIEBOJJOPOJIOB,
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LIETOYHBIX u IIEJI0OYHO-3eMETIBHBIX
METAJLIOB. Onpenenenne TSDKETTBIX
METAUIOB:  BAJIOBOTO  COAEPXKAHUS U
MOABMKHBIX (OPM.

XJIOPOPraHN4YCCKUX COCHHHCHHﬁ. MeTOI[LI
H3BJICUCHUA n KOHIICHTPUPOBAHUA
3arpA3HAIONIMX OPraHnvYCCKUX BEUICCTB.

13 AHAJIU3 NUINEBBIX U Omnpenenenue KOMIIOHEHTOB,
CeJIbCKOXO0351iICTBEHHBIX MPOAYKTOB. OIIPCACIIAOMNX [THIIEBYO LHCHHOCTB
OCHOBHBIE aHAIUTUYECKUE TTPOOIIEMBL. MpOAyKTa:  GENKOB,  JKHPOB,  YIJICBOJOB,
XHMAYECKHE BEIECTBA THII: BUTAMWUHOB,  aMHHOKUCJIOT W  JPYTHX .
OPraHNuYCCKUX KHUCJIOT. OHCIICKT,
COOCTBEHHBIE MUHEPAJIBHBIC U p o M-OIIK-1
OneHka  0€30MacHOCTH  IHILIEBBIX YCTHBIH ompoc, M-OINK-2
OpPraHUYECKHE BEILECTBA, ITUILEBbIE ) TpoBepKa /1/3
6 MIPOAYKTOB: oIpezeeHne TOKCHYHBIX oan ’ M-TIK-2-1 [1]- [34]
A00ABKH, TyKEPOAHBIC BEILIECTBA. METa/LIOB (PTYTH, MBIIIbIKA, CBHHIA, KaIMUs, TecTHpOBaHIE
Merozp! uX n3BcUeHUs, OJIOBa, MEIU W Jp.), HUTPATOB, HUTPHTOB,
KOHIOCHTPHUPOBAHM, Pa3ICIICHMI. MECTUIINIOB, AHTUOMOTHKOB, KOHCEPBAHTOB,
THIIEBBIX N00aBoK, HHUTPO30aMUHOB,
MHKOTOKCHHOB H JIp.
14 AHanu3 OMOJIOTHYECKHUX MAaTepHAJIOB. Crioco0bI M3BNIEUEHUST M KOHIIGHTPUPOBAHHUS M-OIK-1
TpeboBanust kK 0TOOPY, TPAHCIIOPTUPOBKA TOKCHKaHTOB. TecT-MeTospl. Koncnexr,
6 A YCTHEIH ompoc, M-OIIK-2 [1]- [34]
" XpaHEeHHe rnomacc. HaJTH3 nposepa 13, | M-TTK-2-11
OHMOTIOTMIECKUX MaTepHajoB Ha JOKIaj,
COZICPKAHUC JICKAPCTBCHHBLIX IIPEIiapaTos, TECTUPOBAHUEC
TOKCHYHBIX M OJlypMaHHBAIOIINX BELIECTB.
15 AHaN3 Teo0JIOTHYeCKHX 00beKTOB. OcoOeHHOCTH aHanu3a pyJl XpoMma, HHKels,
BbiOop cxembl aHanm3a, ONpEHeNIsIeMOi KoOanbTa, pPTYyTH, OJOBAa M CYPbMBL Koncnexr, M-OMK-1
v YCTHBIA OIIPOC, - -
npuponoil  oObekta. PynmHble mone3Hble Crioco0bl OTaeNIeHUsT XpoMa, PTyTH, OJ0Ba npoBepKa 113, M-OIK-2 [1]- [34]
HCKOIIaeMBbIe: JKEJIC3HBIE, u CYpPBMBI npu OTIpeIeTICHIH JOKTa, M-IIK-2-x
THUTAHOMATHUTUTOBBIE W  MapraHIeBbIe MHUKPOKOMIIOHEHTOB B  pylax. AHaIM3 TecTHpOBAHHE

PYIBL. CrocoObI Pa3IOKECHHS B
3aBUCHUMOCTH OT COJICPYKaHMs Keje3a H

TeOJIOTMYECKMX MaTepHajioB, COJCPIKAIUX
pENKO3eMENbHBIE  DJIEMEHTEHI. Crioco6b1
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KPEMHHSL. Onpenenenne JKelesa,
aJIFOMMHMS, MapraHia, npuMeced TUTaHa,
BaHa/usl, HUKENs, MEIU, XpoMa.
[Tonumerannuueckue pyabl. CxeMbl
aHalIu3a IpU ONpPEIEIICHUU
OCHOBHBIX KOMIIOHEHTOB (M€,
LIMHKa, JKeJie3a, CBUHIIA, KaJIMHUs).

BBIJICIICHUS, KOHIICHTPHUPOBAHUS u
onpenenenus P30.

AHanm3 HEpPYAHBIX TMOJE3HBIX HCKOIAEMBIX:
CWIIMKAaTHBIX W  KapOOHATHBIX  TIOPO/I.
OnpeneneHue  xXapakrtepa  IMOpPOAbBl U
OCHOBHBIX KOMIOHEHTOB: SiOz, Al:03,
Fezos, FCO, MgO, CaO, Nazo, Kzo, P205,
MnO.

16 AHAJM3 METAJJIOB M CILIABOB. ABTOMaTH3UPOBAHHBIN KOHTPOJb B IBETHOU
OcHOBHBIC 3a/1a41 aHAIN3a METAJIOB U Y YEPHOW METaJLTypruu.
cr1aBoB. CocoOBI OTAEIEHUS] OCHOBBI
MIpY aHAIK3€e YyT'yHa, MEU, HUKEJ, KoHCTIeKT, M-OIK-1
amoMunust. OnpeieieHue JIETHPYIOIINX YCTHBIH ompoc, M-OIK-2 [1]- [34]
n00aBoK B cIuIaBax kenesa. OnpeseneHue Hpoi"g;a 3, M-TIK-2-1
npuMecel MeJTi, HUKEIsl, IMHKA, CBUHIIA, TGC?HPOB);;{HQ
0JIOBa, MarHMs B CIUIaBaxX IIBETHBIX
METaJIIOB.
17 AHAJIM3 BelIeCTB BbICOKOM YHCTOTHI. CoBpeMEHHBIE METOIBl aHAIM3a BELIECTB KOHSHGKT ] M-OIIK-1
TexHMKA BBITIONHEHNS aHAIIN3a BEIIECTB BBICOKOM YHCTOTHI. YCTHBIH O1poc, [1]- [34]
7 npoBepKa /3, M-OIIK-2
BBICOKOI YHCTOTHI. TpeboBanus K o~ M-TIK-2-1
Ka4yecTBY PE3y/IbTaTOB aHAIH3A. TeCTHPOBaHHe
18 Onpenenenne MUKpOIPUMECEH METAIIIOB, [loxroroBka wu 3ammura pedepaToB C Tpesenrarys M-OIIK-1
C, N, O, H, Si B ananmse Bemiects NpEICTaBJIEHUEM MIPE3EHTALMH. 3amuta pedepata | NM_QITK-2 [1]- [34]
BBICOKO CTENIEHH YHCTOTHI. M-IIK-2-u
19 HUTOrOBOE 3AHATHE [MoaroroBka K 3K3aMeHy M-OIIK-1
M-OIIK-2 [1]- [34]
M-IIK-2-n
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6. OOpa3oBare/ibHbIE TEXHOJIOTHHI

Jlexiuu, nekuuu-Oecenpl, JTa0OpaTOpHBIC 3aHATHS, CAMOCTOSATENbHAas padoTa CTYICHTOB
(moknagel, pedepaThl, IPE3CHTALIVH ).

Jst TOCTHOKEHUs TIAaHUPYEMBIX PE3yJIbTaTOB OOYYCHHS] B JUCIUIUIMHE «AHAIU3 MPUPOIHBIX U
MPOMBIIICHHBIX 00BEKTOBY» UCTIOIB3YIOTCS pa3IMUHbIe 00pa30BaTeIbHbIC TEXHOJIOTHU:

1. Ungpopmayuonno-passusaiowue mexuonioeuu, HAMPaBICHHBIC HA OBIAJCHUE OOJIBIIUM 3amacoM
3HaHWi1, 3a[IOMUHAHKE U CBOOOHOE ONIEPUPOBAHUE UMHU.

Hcnonp3yeTcss  JIGKIIMOHHO-CEMUHAPCKUN  METOJl, CaMOCTOSATEIbHOE W3YYCHHE JUTEPaTyphl,
NPUMEHCHHE HOBBIX WH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CAaMOCTOSITEILHOTO TIONOJHEHUS 3HAHHH,
BKJIIOYAsl UCTIOJb30BAHNE TEXHUYECKUX U AJIEKTPOHHBIX CPEJICTB HHPOPMAITUH.

2. JesmenvHocmHble — NpAKMUKO-OPUEHMUPOBAHHbIE — MEXHOIO02UU,  HAIpPaBICHHBIE  HA
(dbopMUpOBaHHE CHCTEMbI TPO(HECCUOHATBHBIX MPAKTUYCCKUX YMEHUH MPH MPOBEIACHUH WCCIICAOBAHUM,
00ECIIeYNBAOIIUX BO3MOYKHOCTh KAUECTBECHHO BBITIOIHSTH TPOPECCUOHATIBHYIO ICATEIIbHOCTb.

Hcnonp3yeTcsl aHalM3, CpaBHEHHUE METOJOB MPOBEICHUS (DU3MKO-XUMHUYCCKHX HCCIICIOBAHUH,
BBIOOp METO/Ia, B 3aBHCUMOCTH OT 00BEKTA MCCIICIOBAHUS B KOHKPETHOW CUTYAIlMH U €ro MpaKTHYeCcKast
peanm3anms.

3. Passusarowue npodieMHO-0pUeHMUPOBAHHbIE MEXHOI02UU, HATIPABICHHBIC Ha (OpMUpOBaHUE
W pa3BUTHE MPOOJIEMHOTO MBIIIICHUS, MBICITHTEILHOW aKTUBHOCTH, CIIOCOOHOCTH MPOOJIEMHO MBICITHTH,
BUJICTh U (OPMYJIUPOBATH MPOOJIEMBI, BBIOMPATh CIIOCOOBI U CPEACTBA JIJISl KX PEIICHUSI.

Wcnonp3yroTcss BUABI MPOOJIEMHOr0 OOYYCHHsI: OCBEIICHHE OCHOBHBIX MPOOJIEM XHMHU |
XUMHYECKOTO aHAJIM3a MPUPOIHBIX M IMPOMBINUICHHBIX OOBEKTOB Ha JIEKIHSX, YYCOHBIC TUCKYCCHH,
KOJJICKTHBHAST MBICIIUTENIbHAS JICSITEIBHOCTh B IPYIIAX NPU BBIMOJIHEHUH JOMAIHUX PaboT, pelieHue
3aJ1a4 MOBBIIICHHOH CIIOKHOCTH. [Ipy 3TOM HCIONIB3YIOTCS MIEPBBIC TPH YPOBHS (M3 YETHIPEX) CIOKHOCTH
U CaMOCTOSATENBHOCTH: MPOOJIEMHOE H3JIOXKEHHEe Yy4eOHOro MaTepuana IMpernojaBareieM; CO3JaHHe
mperoaBaTesieM MPOOJIEMHBIX CUTYallHid, a 00ydaeMble BMECTE ¢ HAM BKJIIOYAIOTCS B UX pa3pelICHHUC;
mpernojaBaTeNb JHIIb CO3[AaeT MPOOJIEMHYIO CHUTYaluio, a paspemarT e€ oOydaeMmble B XOHE
CaMOCTOSITEJIBHOM IESITETbHOCTH.

4. JluunocmHo-opueHmupogantvle mexHoio2uu 00yueHusi, 00ECIeunBaoIIie B X0Je y4eOHOro
Iporecca y4eT pa3indHbIX CIIOCOOHOCTEH 00ydJaeMbIX, CO3JaHie HEOOXOIUMBIX YCIOBHMA ISl Pa3BUTHUS
WX UHJIMBUIYaJbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yueOHOM Mpoiiecce. JINYHOCTHO-
OPUEHTHUPOBAHHBIC TEXHOJOTHH OOYUYCHHS PEATH3YIOTCS B pPe3yIbTaTe HHIUBUIYATHHOTO OOIICHUS
MpernojaBaTelis U CTyJIeHTa IIPH cJaye KOJUIOKBUYMOB, TMPU BHITOJHEHUH JOMAIIHUX WHIAWBUAYAIbHBIX
3aJlaHUH, Ha €XKCHEICITbHBIX KOHCYJIbTAIUSX.

HHHOBaIMOHHBIE CIOCOOBI M METO/IbI, MCIIOJIb3yEMbIE B 00pa30BaTEIbLHOM IMPOIIECCE, OCHOBAHBI
Ha MCIOJIb30BaHUM COBPEMEHHBIX JIOCTHKEHUH HAyKH U MH(POPMALMOHHBIX TeXHOJIorui. Hampasnens! Ha
MOBBIIIEHNE KayecTBa IOATOTOBKM IIyTEM pa3BUTHUA Yy CTYAEHTOB TBOPUYECKHX CIIOCOOHOCTEH H
CaMOCTOSITENILHOCTH (METO/bI MPOOJEMHOTO OOyuYeHHs, HCCIEI0BAaTEIbCKUE METObl, TPEHUHIOBBIE
(bOopMbI, PEUTUHIOBBIE CHCTEMbl OOY4YEHMs] W KOHTpOJIA 3HaHUU M 1p.). Halenenol Ha akTHBHU3AIUIO
TBOPYECKOTO TOTEHIMANa W CAMOCTOSTENbHOCTH CTYJAEHTOB M MOTYT pealu30BBIBaThCS Ha 0Oasze
MHHOBAIIMOHHBIX CTPYKTYp (Hay4HbIX JaO00paTopuii, HEHTOB, MPEANPUATHI U OpraHU3aIMil U 1p.).

B mporecce 00yueHHsI UCTIONB3YIOTCA WHTEPAKTUBHBIE METO/bI OOY4EHUs: TBOPUECKUE 3aaHus,
pa3paboTka MPOEKTOB, paboTa B MaJbIX IPYMINAX, UCCIENAOBATEIbCKUI MeTOZ OOydeHMsl, AEJIOBbIE U
POJIEBBIE UTPBI, KPYTJIBbIE CTOJIBI, JUCITYThI, CEMHUHAPBHI.

Jns uenenamnpaBieHHOro W 3Q¢EeKTUBHOTO (HOPMUPOBAHMS 3AIUIAHUPOBAHHBIX KOMIIETEHUUH Yy
o0yyaromuxcs BBIOpaHbI CIEAYIOIIME coueTaHus (OpM OpraHM3aluu y4eOHOro Mpolecca U aKTUBHBIX U
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WHTEPAKTHBHBIX METOJIOB AKTHBHU3AIMU OOpPA30BATEIBHON [EATEIBHOCTH, KOTOPBIC TMPEACTABICHBI B
Tadmue:

Ne Tema Bun Koanuect AKTHBHBIE NHTepakTUBHbBIE
n/n 3aHATHSL | BO YacOB hopmbI hopmbI
1 CwMm. yueOHO- Jlexuun 36 ITepcnexTuBHO —
METOJIUYECKYIO KapTy orepeKaroliee
obOydeHwue.
OOyuenne Ha
OCHOBE OTIbITA.
[Ipo6nemuoe
oOydeHue.
2 CMm. yuebHO- JlaGoparo 54 [IpoBenenue Pa6ota B manbIx
METOIUIECKYIO KapTy pHBIC XUMHYECKOTO rpymmax.
3aHSATUS IKCIEPUMEHTA. HccnenoBaTenbcku
OOyuenue Ha it MmeToI.
OCHOBE OIIbITA. baui-urper.
OO6cyxnenue JlucKyccroHHBIS
pe3yJIbTaToB TEXHOJIOTUU:
1a00paTOPHBIX MO3TOBOM IITYpPM,
pabor. KEHC-TEeXHOJIOTHS,
TEXHOJIOTHS
CUTYaIlMOHHOTO
aHam3a.
7. Y4ueOHO-MeTOMYeCKOe oDecrevyeHne CaMOCTOSITeIbHOM padoThl
CamocTtosiTeltbHas paboTa  CTYIEGHTOB, TNPEIyCMOTPEHHAs YYeOHBIM TUIAHOM, JIOJDKHA
COOTBETCTBOBAaThH 0Ooyiee TIIYOOKOMY YCBOEHHIO H3y4aeMoro Kypca, (OpPMHUPOBAaTh HaBBIKU

HCCIIEIOBATENbCKON paboThl U OPUEHTUPOBATh CTYACHTOB Ha YMEHUE NPUMEHITh TEOPETUUECKHUE 3HAHUS
Ha MpaKTHKe.
3anaHus 18 CaMOCTOATEIbHOW pabOThI COCTABIISIOTCS IO pa3jesiaM M TeMaM, 10 KOTOPHIM He
NPEeJYyCMOTPEHbl ~ ayIUTOpPHBbIE 3aHATUSA, JUO0 TpeOyeTcss JOMOJIHUTENBbHO MpopaboTaTh U
MIPOaHaIM3UPOBATh pacCMaTpUBAEMBbIH MpEIoiaBaTeeM MaTepral B 00beMe 3alUIaHHPOBAHHBIX YacOB.
3agaHus 0 CaMOCTOSATENIBHOM paboTe MO AUCHUIUTMHE MOTYT OBITh CIEIYIOIIUX BUJIOB:

e  KOHCIIEKTHPOBAHME MEPBOMCTOYHUKOB U JIPYroi yueOHOU JTUTEepaTyphl;

e mpopaboTka yueOHOro Marepuaina (10 KOHCIEKTaM JIKIMI yuyeOHOM M HaydHOH JuTepaType) u
MOJrOTOBKA JIOKJIA/0B HAa CEMHHAapax M NPAKTHMYECKUX 3aHATUSAX, K YYaCTHIO B TEMaTUYECKUX
JUCKYCCHSIX U IEJIOBBIX MI'PaX;

e paboTa ¢ HOPMATUBHBIMU JIOKYMEHTAMH M 3aKOHOJATEIhHOW 0a30i; MOMCK W 0030p HayYHBIX
nyOJIMKaUi U AJIEKTPOHHBIX HCTOYHUKOB HH(POPMALIMH, TOAMOTOBKA 3aKJII0OYEHUs 10 0030DYy;

®  BBINIOJIHEHUE KOHTPOJBHBIX Pa0OT, TBOpUYECKUX (ITPOEKTHBIX) 3aJaHHI;

e  pelleHHue 3a/]a4, BHIMOJIHEHHUE YIIPAKHEHUIH;
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HanucaHue pedeparos (dcce);
paboTa c TeCTaMu ¥ BOIIPOCAMU JIJIsi CAMOTIPOBEPKHU;
BBITOJIHEHHUE MTEPEBOIOB HA MHOCTPAHHBIE SI3BIKH/C MHOCTPAHHBIX S3BIKOB;
MOJICIIMPOBAHME W/WIIHA aHATTN3 KOHKPETHBIX MTPOOJIEMHBIX CUTYaIIHIA;
00paboTKa CTATUCTHYECKUX JAHHBIX, HOPMAaTUBHBIX MaTE€PHAJIOB;
aHAJIM3 CTATHCTUYECKMX W (DaKTHUECKMX MaTepHaloB, COCTABICHHE BBIBOJOB HAa OCHOBE
HPOBEJICHHOTO aHAIN3a | T.JI.
CamocrosTenpHas paboTa JODKHA HOCHUTh CHCTEMAaTHUYECKHH XapakTep, ObITb MHTEPECHOH Hu
NPUBJIEKATENBHOM ISl CTy/ICHTA.

Pe3ynbraThl caMOCTOSATENBHON pabOTHl KOHTPOJIUPYIOTCS NMPEMOAABATEIEM M YUUTHIBAIOTCS MPH
artectalii cTyzneHTa (9k3ameH). Ilpm 3TOM mpOBOJATCSA: TECTHPOBAaHHE, OJKCIPECC-ONPOC Ha
CEeMHUHAPCKHUX M MPAKTUYECKHUX 3aHATHAX, 3aCTYIIMBAHUE JIOKJIAJI0B, IPOBEPKA MICbMEHHBIX padoT U T.1.

CamocrosrenbHas paboTa CTYyJE€HTOB IO AUCUMIUIMHE «AHAJINU3 NPUPOJHBIX U IPOMBIIIIEHHBIX
00BEKTOB)» BKJIOYAET BBIMOJIHEHUE JIOMALIHUX 33/JaHUN K KaXJIOMY MPAKTUUYECKOMY 3aHATHIO. 3aJaHUs
colepKaT YCTHYIO IOATOTOBKY IO TEOPETHYECKMM BOIPOCAM, IOArOTOBKY JOKIJIAIO0B K KaXIOMY
3aHATUIO M WUTOrOBOTO pedepaTa MO BHIOPAHHON MM IPEJUIOKEHHOW CTyaeHToM Teme. Jlokmaasl u
pedepar JOKHBI COTPOBOXKIATHCS MIPE3CHTAIMEN IO TEME.

JUIs NOArOTOBKM K 3aHATUSM CTYICHTHI MOJIB3YIOTCS Y4eOHMKaMM U y4eOHbIMH HOCOOUSAMH,
YKa3aHHBIMH B CIIUCKE PEKOMEHIOBAaHHOM JUTEpaTypbl, a TakKKe HWHTEPHET-UCTOYHHKaMu. Bce
METOAMYECKUE MaTepUallbl IIPEJICTABIEHBI B CUCTEME JUCTaHIIMOHHOrO o0yuyenus COI'Y.

IIpumMepHasi TeMaTHKA JOKJIAI0B U pedepaToB M0 JUCHUILIINHE

1. Posb 1 MECTO aHAJIMTHYECKOM XUMHUH B PELIEHUN OCHOBHBIX HKOJOTHUECKUX MPOOIIEM, CBSI3aHHBIX C
COCTOSIHUEM OOBEKTOB OKPYKAIOLIEH Cpe/bl.

2. OcCHOBHBIE 3a/a4l M CpEACTBA HKOJOTO-aHAIUTHUYECKOTO MOHHUTOPHUHIA COCTOSIHHSI OOBEKTOB
OKPY’KaIOILEN CPEBI.

3. XuMHU4YecKu# cocTtaB mpHUpOoIHBIX Boa. ConepkaHne, HICTOYHUKH MOCTYIUICHHUSI U ()OPMBI MUTPAITUH
KOMIIOHEHTOB ITPUPOJIHBIX BO.

4. IIpo600oTOOp MpencTaBUTENbHBIX TPOO BOJIBI.

5. TexHuka or6opa mpod BOBI.

6. IIpoGomoaroToBKa BOJBI K aHAIN3Y: CIIOCOOBI pa3pyIICHUs TPUPOIHBIX OPTaHUIECKUX COCTUHEHUH.

7. CnocoObl KOHLEHTPUPOBAHHUS MHUKPOKOMIIOHEHTOB BOJ: JOCTOMHCTBA M HEIOCTATKH Ka)J0ro
METo/1a.

8. OcHOBHbIE U CyMMapHbI€ MIOKa3aTeIN BOJIbI: 0011as XapaKTepUCTHKA U METO/Ibl OTPEIEICHHUS.

9. CnekrpodoTOMETpUYECKIE METOJBI B aHAIM3e OOBEKTOB OKPYXKAIOIICH Cpeabl: COBPEMEHHOE
COCTOSIHME U MEPCIEKTUBbI Pa3BUTHUA.

10. Pa3BuTHE TECT-METOJOB JIJIS XaPAKTEPUCTUKH Ka4eCTBA OOBEKTOB OKPYKAIOIICH Cpe/Ibl.

11. KuneTtnueckue METOJIbI B BBISIBICHUH (POPM MUTPALIMH MUKPOKOMIIOHEHTOB.

12. Bo3MOXHOCTH aTOMHO-aOCOpPOITMOHHOTO W aTOMHO-3MHCCHOHHOTO METOJIOB B aHAIH3e OOBEKTOB
OKpY>KaroIlEeu Cpeibl.

13. TIpeumymiecTBa W HEIOCTATKH JJICKTPOXMMHUYECKUX METOJIOB B aHAJM3e OOBEKTOB OKPYIKAIOMICH
CpEIbl.

14. ICO B ananm3e BOJ: BOBMOXXHOCTH, JIOCTOMHCTBA, MPOOJIEMBI.

15. Meroabl ra3oBoii xpoMaTorpaguu B OpraHu4eckoM aHAIHU3€ BOJI: BOZMOKHOCTH U MTPOOJIEMEI.

16. JIrOMHHECHCHTHBII METOJl B aHaJIM3€ OPraHWYECKHX KOMIIOHEHTOB BOJ: MPSIMOH W KOCBEHHBIH
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BapuaHThl; npuMeHenue 3¢dexra Lnomasckoro.

Bo3MoXHOCTH TPUMEHEHUST XpPOMATO-MacC-CIEKTPOMETPHUH B aHAJIU3E BOJI.

OcobeHHOCTH aHajM3a TOPOJCKUX CTOYHBIX BOJI.

CriocoObl BhIpayKEHUS pe3y/IbTaTOB aHANIN3a 0OBEKTOB OKPYXKAIOIIEH Cpeibl.

CocraB aTMOC(epHOT0 BO3AyXa M OCHOBHBIE HCTOUHUKHU €T0 3arpsi3HEHHUS.

AHanUTUYECKUH KOHTPOJb 32 YpOBHEM 3arpsi3HEHUs Bo3Ayxa paboueld 30HBI M aTMOC(hepHOro
Bo31yxa. OCHOBHbIE HOPMATUBHBIE I10KA3aTEIN KayecTBa BO31yXa.

Crnioco0s1 0TOOpa Mpo6 BO3AyXa: CYIIHOCTh U YCIOBUS IPUMEHEHUS.

OcHoBHBIE TPOOIEMBI AaHATUTHYECKOTO KOHTPOJIS BO3/IyXa U BO3MOXKHBIE ITyTH UX PEIICHHUS.
OcoOenHocTy aHa/IKM3a OMOJIOTUYECKUX MAaTEPHUaJIOB

TpeboBanust kK 0TOOPY OMOIOrMYECKHX MAaTEPHAJIOB, TPAHCIIOPTUPOBKA U XpaHEHHe Oromacc.
AHanu3 OHOJOTMYECKHX MaTepUajoB Ha COAEp)KAaHUE JICKAPCTBEHHBIX MPENapaToB, TOKCUYHBIX H
OJlypMaHUBAIOIUX BEILECTB.

CrocoObl  M3BJECUEHUS W KOHIEHTPUPOBAHMUS TOKCUKAHTOB. TECT-METOABI I OMNpeleiICHHUS
TOKCUKAHTOB.

OcoOeHHocTH aHaNK3a Mo4B. BHIbl XUMHUYECKOTO aHaIHM3a MOYB.

[Ipo6ooTdop mouB. Be160p KOHTPOJIBHBIX TUIONIAA0K. OCHOBHBIEC TPUEMBI BCKPBITHS TIOYB.

Kpurepuun kauectBa 1 NpuHLUUIIBI HOPMUPOBAHUSA XUMUYECKUX COETMHEHUI B TIOYBAX.

XUMUYECKUH cOCTaB MOYB. [ 'yMyCOBBIE BEIIECTBA: CTPOCHHE, PEAKIIMOHHAS CIIOCOOHOCTH, (DYHKITUU
B OKpY>Karouleil cpene.

Omnpenenenre 000OIIEHHBIX TOKa3aTeliel: EMKOCTH KAaTHOHHOTO OOMEHa, KHCIOTHOCTH,
OKHUCJIUTEIbHO-BOCCTAHOBUTEJIBHOTO  MOTEHLIMATA, COJAEpPXaHUS  JIETKOPacTBOPHUMBIX  COJIEH,
OMOJIOTMYEeCKON aKTUBHOCTH.

Onpenenenre HEOPraHMYECKUX KOMIIOHEHTOB.

AHanu3 BOJHOM BBITSDKKU Ha CO/Iep)KaHUe HUTPATOB, HUTPUTOB, XJIOPUJIOB, CYIb(ATOB, IEIOUHBIX U
I€JI0YHO-3EMEJIbHBIX METaJIJIOB.

OmnpeneneHne TSHKENbIX METAIIOB: BaJIOBOTO CO/IEP)KAaHUS U MOJIBUKHBIX (OPM.

OmnpeneneHre OpraHUYEeCKHMX KOMIIOHEHTOB. ODJIEMEHTHBIM aHaIW3: ONpPENEeNIEHHE OPTaHUYECKOTro
yIJ1€po/ia U OPraHUYECKOrO a30Ta.

MeTo1b1 U3BJIEUEHUS U KOHLIEHTPUPOBAHMS 3arpS3HAIOIINX OPraHUYECKUX BEIIECTB.

OmnpeneneHre TOKCHYHBIX  BEHIECTB: MNECTULUAOB, HE(YTENPOAYKTOB, MOJIMAPOMATHUECKUX
YTJIE€BOI0OPOAOB, XJIOPOPTraHUUYECKUX COCTUHEHHMN.

OCHOBHBIE aHATTUTUYECKHE MTPOOJIEMBI IIPU aHATIHM3€E MUIIEBBIX U CEIbCKOX03IHCTBEHHBIX POIYKTOB.
XVMHYECKHE BEIeCTBAa MUIIU: COOCTBEHHbIE MUHEpAJbHbIE U OPraHUYECKHE BEIIECTBA, MHILEBHIE
N00aBKH, YyepoJIHbIE BEILIECTBA.

OmnpeneneHne KOMIIOHEHTOB, OINpPEAESIONMX NHUIIEBYI0 ILIEHHOCTh MPOJYyKTa: OENKOB, >KHUPOB,
YIJI€BOIOB, BATAMMHOB, aMUHOKHCIIOT U APYTUX OPraHUYECKUX KHUCIIOT.

Onenka 6€30MacHOCTH MUILEBBIX MPOIYKTOB: OMpPEeIeHHe TOKCUYHBIX METAJUIOB (PTYTH, MBIIIbSIKA,
CBUHIIA, KaJMHs, OJIOBa, MEIW U Jp.), HUTPATOB, HUTPHUTOB, TECTHIMIOB, AHTHOMOTHKOB,
KOHCEPBAHTOB, MUILEBBIX J00aBOK, N-HUTPO30aMHUHOB, MUKOTOKCUHOB H JIp.

AHaln3 reosornyeckux 00beKToB. BrIOOp cXeMbl aHANIM3a, ONpeensieMol Tpupoaoil oObeKTa.
CrniocoObl pa3noKeHus KeJIe3HOM, THTAaHOMarHUTUTOBOM U MapraHieBoil pybl.

Omnpenenenue xenesa, aTFOMUHUS, MAPraHla, IPUMECE TUTaHa, BaHAAMsI, HUKEIA, MEIU, XPOMaA.
[TonumeTannuueckue pyibl, UX PU3NKO-XUMHUYECKUE CBOWCTBA U OCOOCHHOCTH UX aHAIN3a.

Cxembl aHanM3a NpPU OINpPENEICHUU OCHOBHBIX KOMIIOHEHTOB (Me&u, IIMHKa, >Kejie3a, CBHUHIIA,
KaJIMusl) ¥ MUKpOIprUMecel (cepbl, MBIIIbSKA U MapraHia).

OcobeHHoCTH aHaM3a pyJ XpoMa, HUKes, KoOanbTa, pTYyTH, 0JI0BAa U CYPbMBI.
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AHanM3 TEOJIOTMYECKUX MATEepPUANIOB, COJICPXKAIIUX PEIKO3eMeNbHbIE 3JIeMeHTh. CrocoObl
BBbIJICJICHUSI, KOHLICHTPUPOBAHUSA U onipeaeneHus P30.

AHanu3 HEPYAHBIX IOJE3HBIX HCKOMAEMBIX: CHJIMKATHBIX M KapOoHATHBIX mopoi. OmpeneneHue
XapakTepa mopoJsl U OCHOBHBIX KoMimoHeHTOB: Si02, Al,O3, Feo03, FeO, MgO, Ca0, Na20, K0,
P20s, MnO, pa3nugHbix GOpM BOJIBI.

CwimkaTHbIM aHann3. Gu3ndeckre u GU3NKO-XMMHUYECKHUE METO/IBI aHAIM3a TTOPOI.

OCHOBHBIC 33/1a4l aHAJIM3a METAJLJIOB U CILIABOB.

CniocoObI OTACIICHHS] OCHOBBI MIPU aHAJIM3€ YyT'yHa, MEIH, HUKEJIS, ATFOMUHUS.

Onpenenenne Ta3000pa3yroOMIMX BEMIECTB — YIIEPOAa, CEphbl, BOAOPOIA, KHUCIOPOIa, a30Ta B
MeTaJlJlaX U CIlJIaBax.

Omnpenenenne dpochopa M KpeMHUS B CIUIABAX.

Omnpenenenue JIErupyrIIUX J00aBOK B YEPHBIX MeTallJlaX M CIUIaBax jelle3a: Xpoma, MapraHia,
HUKEJS, BOJIb(ppaMa 1 MOJTHOIeHA.

AHanu3 MeIbCcoAepKaIluX CIIaBOB (OpOH3, TaTyHel).

OnpeneneHue MpuUMecel Menu, HUKENs, IIUHKA, CBUHIA, OJIOBA, MAarHUs B CIUIaBaX IIBETHBIX
METAJLIIOB.

Oco0eHHOCTH aHaIH3a KapPOIIPOYHBIX CILIABOB, COACPKAIMINX HUOOWH, TaHTAII, ITUPKOHUMN, TUTaH.
ABTOMaTH3UPOBAHHBIN KOHTPOJIb B [IBETHOW M YUEPHON METAJUTYPrHUU.

CoBpeMeHHBIE METO/IbI aHAJIN3a BEIIECTB BHICOKOHN YHUCTOTEHI.

TexHuKa BBITOIHECHUS aHAIN3a BEIICCTB BRICOKOH YHUCTOTHI.

[TyTy MOBBILIEHUS YYBCTBUTEIILHOCTH aHAJIHM3a BEIIECTB BHICOKOW YHCTOTHI.

8. Oneno4HbIe cpeACTBa Uil TEKYLIEro KOHTPOJISI yCIeBAeMOCTH, PYOe:KHOI aTTecTalluu U
MPOMEKYTOYHOH aTTECTAIMU MO0 HTOraM OCBOEHHUS THCIHILITHHBI

TCKYHIHﬁ KOHTPOJIb 3HAHUM IMPOBOAUTCS IMYTEM OLICHKHU BbIITOJIHCHUA 3aJlaHu# K MMPaKTUICCKUM

3aHATUAM, a TaKXC YCTHBIX OTBCTOB Ha IPAKTHYCCKUX 3aHATUAX, BI)ICTyrIJ'IeHI/II\/'I C JOoKJIagaMu H
pe(bepaTaMI/I, OLCHKHU IMOATOTOBJICHHLIX CTYACHTAMHU HpEBeHTaL[PIIZ.

agprwnE

S

IIpumepsl 3agaHui K 1a00PATOPHBIM 3aHATHAM

BOl'[pOCbI 1 3aJaHUsA T CAMOKOHTPOJIA MPH MOATOTOBKE K NPAKTHYCCKUM 3aHATUAM

B yem paznuune oO1melt meI0uHOCTH WM KUCIIOTHOCTH BoIbl U pH?

KaxkoBbl ocobeHHOCTH 0TOOpa TPOOKI BOJIBI IS ONIPEIeNieHUs B HeM Kuciopoaa?

UYro Takoe cTaHAApPTHI KAUECTBA BO3AYXa, BOABI U MOYBBI?

Kaxum 06pa3oM KOHCEpBUPYIOT MPOObI BOJBI TP OMPEIETICHUN B HEN TSHKEIBIX METAIOB?

Kakum 06pa3oM KOHCEpBUPYIOT IPOObI BOJBI IPU ONPEACICHUN B HE HUTPATOB, HUITPUTOB U HOHOB
aMMOHUsA?

UYro takoe BIIK u XIIK? Yem oHUM pa3inyaroTCcsl U YTO XapaKTEpU3YIOT?

B kakue eMkocTH U moyeMy He0OX0IMMO OTOMpPATh MPOOBI BOJIBI IPH OINPEIETICHUH B HEW KpEMHUS U
¢dbTopuaoB?

[Tepeuncnure ocoberHocTH 0TOOpa MPOO IS aHAIM3a BO3/1yXa, ITOYB, BOJIBI, CHIIMKATOB, METAJUIOB U
CILIaBOB.

KaxoBbl 0COOEHHOCTH OIpeIeeHHsI OpPraHU4YEeCKUX BEUIECTB B BOJIE U BO3IyXe?
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Uro takoe [1/IK 3arpssuuTeneit s nous, Bo3ayxa U Bojbl? Kak ux yctaHaBIuBaIOT?

[lepeuncnure TpeGoBaHus K cocynaM At 0TOOpa mpod BOJIbI, TOUBHI M BO3IyXa.

KakoBbI 0cOOeHHOCTH aHaMM3a OMOJIOTHYECKHX 00BEKTOB?

HazoBute mMeTonpl pa3feneHuss U KOHIEHTPUPOBAHUS ONpPEAENSiEMbIX MHTPEAMEHTOB MpPU aHAIIN3E
MIPUPOIHBIX BOJ M KUJIKOCTEH OpPraHu3MOB.

Kaxum 06pa3oM MOKHO ONpesieIuTh HAPKOTHUUECKHE BElIecTBa B KPOBU, MOYe?

Ha3zoBuTte 0cOOEHHOCTH aHAJIN3a CHIIMKATHBIX MAaTEPHAJIOB.

Kakum 006pazom ygansitoT KpeMHHM MPU OTPEISTICHUN IPUMECEH B CHITHMKATaX ?

Kaxk rotoBsrt craniapTHbie ra30BbIe CMECH JJIS MPOBEPKHU MPABUIILHOCTH aHaJIn3a BO3ayxa?
[lepeuncnure OCHOBHBIE IPUEMBI yIIABIMBAHUS IPUMECEH U3 BO3/IyXa JIJIsl MOCIEIYIOIIEero aHaIu3a.
[IpuBeauTe MPUMEPHI UCIIOJIB30BAHUS XPOMATOTpahUIECKUX METOJOB B aHAIHM3E BO3IyXa.
[lepeuncnure METOBI ONIPEICICHUS PAIMOAKTUBHBIX BEIIECTB B 00bETaX OKPYKAIOUIEH Cpebl.

Kaxk ObIcTpO OLIEHUTH Ka4€CTBO BOJIBI U IOYBHI?

HazoBure Buas! [1/IK 3arps3Hstonumx BemecTs B BO3IyXe, BOJE U MOYBE.

[TpuBeauTe IPUMEPHI CYXOTO M MOKPOTO Pa3IOKEHUS P00 MPH aHATN3e KOHKPETHBIX 0OBEKTOB.
HazoBute Hepaspymaroime MeToabl aHallu3a, UX XapaKTePUCTHKU.

[lepeunciaure ocoOeHHOCTH OTOOpa TPOO  CENBCKOXO3SHCTBEHHBIX MPOAYKTOB W JIPYTHX
OMOJOTMYECKUX MaTepUAIOB.

HazoBute criocoOb1 HHTEHCHU(DUKAIIMH PA3TI0KEHHUS OPTaHUICCKUX BEIIECTB.

[IpuBeauTe cxeMbl aHAIM3a OCHOBHBIX KOMIIOHEHTOB CTajel, MOJTUMETAIUIMUYECKUX Py, CUINKATOB,
PYIHBIX TIOJIE3HBIX UCKOMAEMBbIX.

Kakue MeTopl NCTIONB3YIOT ISl UACHTU(DUKAIIMA OPTaHNYECKUX COCTUHCHHIA?

[IpuBeauTe mpuMepsl OBICTPBIX METOAOB CKPUHUHTA MTPOO MPHU aHAIIN3€ OPraHMYEeCKUX COCTUHEHHM.

IIpumepbI TECTOB 1JIsl TEKYLIEro KOHTPOJISA 3HAHUH CTY/ICHTOB

1. BayioBbIi aHAJIN3 - KOMIUIEKC ONPEEIICHNH, TO3BOJIAIOIINX YCTAHOBUTh
a) JIEMEHTapHBII COCTaB;

0) (a3oBsIii cocTas;

B) MOJIEKYJISIPHBIN COCTaB;

I') BELIECTBEHHBIN COCTaB.

2. OnpeneasiiommMu pakTOpaMM NpH BEIOOPE METOINKH aHAIIU3a SIBIISIOTCA:
a) CoJZIep’)KaHNe KOMIIOHEHTA,

0) n30MpaTeTbHOCTh METO/IA;

B) TOYHOCTB;

T') CTOUMOCTb;

1) BO3MOKHOCTh aBTOMAaTHU3AllNH;

€) KBaJTM(pHKAIH IEpCOoHAA.

3. Cnoco6 oToopa npod 3aBUCHUT OT:

a) OT arperaTHOro COCTOSTHUS;

0) OT OJTHOPOJTHOCTH AHAIU3UPYEMOTO OOBEKTA;

B) OT pa3Mepa YacTHII,

T) OT IPUPOIBI AHATH3UPYEMOTO BEIIECTBA;

) OT KOHCTPYKLUHU MPOOOOTOOPHUKA;

€) OT JaBJICHHUS.

4. Cpennsis (mpeAcTaBUTEIbHASA) IPOda:
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a) 4acTh aHAJIM3UPYEMOTO 00BEKTA, CPETHUN COCTAB U CBOWCTBA KOTOPOU JTOJIKHBI OBITh UJICHTUIHBI BO
BCEX OTHOILEHUX CPEAHEMY COCTaBY U CBOMCTBAM UCCIIEAYEMOIO OObEKTA;

0) mpo0a, B3siTast N3 CEPEIUHBI PEAKITMOHHON CMECH;

B) mpo0a, B3sTast U3 CpeHel YacTu TpyOOoIpoBo/Ia.

6. ITo 00bemy 1 Mo Macce 0TOMPAIOT NPOOLI

a) TeTePOTreHHBIX KUIKOCTEH;

0) FOMOI'€HHBIX KHUJKOCTCH;

B) Ta30B.

7. Macca npo0ObI pyAbl TeM MeHbIle, YeM

a) BBILLE CpeJIHEee COJEepKaHKe MT0JIE3HOr0 KOMIIOHEHTA (MeTalia) B py/Ie;

0) HUKE cpe/lHee CoJiep)KaHue TIOJIE3HOTO KOMITOHEHTa (MeTalia) B pyIe;

B) HE 3aBUCUT OT COJIEPKaHMsI [10JIE3HOTO0 KOMIIOHEHTA B py/Ie.

13. Kinnapku xapakrepusyloT

a) KOJINYECTBEHHYIO PACIIPOCTPAHEHHOCTD JIEMEHTOB B 3¢MHOH KOPE;

0) comep)kaHue OKCHIOB B 3¢MHOM KOpE;

B) paclpeielieHre 3JIEMEHTOB B pyJax U MUHEpasax.

14. KonuenrpupoBanue

a) 3To onepanus (Ipouecc), B pe3yabTaTe KOTOPOH MOBBIIIAETCS] OTHOIIEHNE KOHLIEHTPALUU WU
KOJINYECTBA KOMIIOHEHTOB, COJICPKAIMXCS HA YPOBHE MPUMEceH (MUKPOKOMITOHEHTHI), K KOHIIEHTPAIIUN
WX KOJINYECTBY OCHOBHOI'O KOMITOHEHTA (MAaKPOKOMIIOHEHT);

0) 3TO oneparsl, B pe3yJbTaTe KOTOPOH MUKPOKOMITIOHEHTBI IEPEXOAiT U3 O0JIbLION Macchl 00pa3ia B
MAaJIYIO; TIPH 3TOM TOBBIIIAETCS KOHIICHTPALNS MUKPOKOMIIOHEHTOB;

B) 3TO YCTpPaHEHUE BIUSHUS MEIIAIONNX KOMIIOHEHTOB.

16. Cyab¢puanble moJuMeTaVIN4eCKue pyabl coAepkKaT

a) MeTaJUTbl B BUJIE CYIb(UIOB;

0) nupuT, CyabGUAbl APYTUX METAIUIOB;

B) METAJIJIbl B BUJI€ KUCIOPOIHBIX MUHEPAJIOB, 5KEJI€30 B BUJI€ OKCU/IOB U CUIIMKATOB;

I') CMeCh CYIb(QUIHBIX U KHUCIOPOICOAEPIKALIUX MUHEPAJIOB.

17. MackupoBanue

a) MepeBo/I BelIecTBa B POpMy, HE OKA3BIBAIOIIYIO MEIIAIOIIETO BIUSHUS;

0) TOPMO>KEHUE UITH TTOJTHOE TIOJJaBJIEHNE XMMUYECKON peakluy B IPUCYTCTBUU BEIIECTB, CIOCOOHBIX
M3MEHUTH €€ HalpaBJIeHHE WIN CKOPOCTh Oe3 00pa3oBaHUs HOBOU (a3bl;

B) YCTpaHEHHE BIMSHUS MEUIAOIUX KOMIOHEHTOB;

T) 3TO Omepalys, B pe3yJIbTaTe KOTOPOU MOBBIMIAETCS OTHOIIEHHE KOHIICHTPAIIUH WITH KOJIMYeCTBa
KOMIIOHEHTOB, CO/IEPIKAIIMXCsI HA YPOBHE NpUMeced (MUKPOKOMIIOHEHTHI), K KOHIIEHTPALlUK U
KOJIMYECTBY OCHOBHOT'O KOMIIOHEHTa (MaKPOKOMIIOHEHT).

19. OpranosenTuyeckne MOKa3aTeJd, XapaKTepu3youye Ka4eCTBO MUThEBOM BOABI

a) 3amax, IpUBKYC, IBETHOCTh, MyTHOCTH;

0) 3amax , MPUBKYC, IBETHOCTh, MyTHOCTb, CYXOH OCTaTOK;

B) 3arax, MPUBKYC, IIBETHOCTh, MyTHOCTb, )KECTKOCTBD, IEIOYHOCTh, CYyXO0il OCTAaTOK;

r) 3anax, IpUBKYC, IIBETHOCTb, MyTHOCTb, )KECTKOCTb, CYXOH OCTaTOK, BOJOPOIHBII IMOKa3aTelb.
20. ITo Kpeabaamaiw onpenesiior

a) o01Iuit a30T B MOYBE;

0) o0mMit a30T B JIFOOBIX OOBEKTAX;

B) HUTPATHBIN a30T.

21. OcHOBHBIE XaPAKTEPUCTHUKH MUIIEBbIX IPOAYKTOB

a) OeJIKH, KUPBI, YTIIEBO/IbI, SHEPreTHUecKas IIEeHHOCTb;
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0) OeNKH, KUPHI, YTICBOJIbI, BATAMUHBI, MUHEPAJILHBIC BEIIIECTBA;
r) OEJIKH, JKUPBI, YTIEBOIbI, CYXOH OCTaTOK.
22. MyTHOCTBH M3MepsieTcs B

a) r/mi;

0) MOJIB/I1;

B) Ipajgycax;

r) Oasuiax.

23. O0umii a30T onpeneasiloT

a) no Keenpaanio;

0) o Tropuny;

B) TUTPUMETPUUECKUM METOJIOM;

') TECT-METOIOM.

Bonpocwt 01a nposedenusn pyoercno2o KOHmMpPOAs 3HAHUIL:

1 pyOexHasi KOHTpoOJIbHasi paboTa B BH/ie KOJUIOKBHYMAa

RROOo~No RN E

[EY
N

15.

0.
1.
. MeTo1pl KOHLIEHTPUPOBAHHUSL, pa3esieHUs U ONPEIEICHNs] OpPraHNUYECKHUX BEIIECTB B BOJIE.
13.
14.

OcHOBHBIE O0BEKTHI aHAIM3A IO COCTABY U 110 arperaTHOMY COCTOSTHHIO.
AHaIUTHUYECKUI LIUKII U €70 OCHOBHBIE ITAIIbI.

Knaccudukanus npupoaHbIx BoJI.

OcHOBHbIE aHATTUTUYECKHE MTPOOJIEMBI IIPU aHAIN3E.

OT60p TIpo0 BO M X XpaHCHHE.

O0600111eHHbIE (PU3NYECKHE [T0KA3ATETH, OIPEIEIIAIOINE KaYECTBO BOIBI.
O060011eHHbIE XUMUYECKHE TTOKA3aTeN I , ONPEIENIAIONIIe KaYeCTBO BOIBI.
['maBHBIE HEOPTAaHWYECKHE KOMITOHEHTHI TPUPOTHBIX BOI.

CrniocoObl KOHIIEHTPUPOBAHUS TSKENIBIX METAJUIOB M PaIMOHYKIIUIIOB U3 BOI.
MeTob!l onpeieNIeHHs TSHKETBIX METAJUIOB B IIPUPOIHBIX H CTOYHBIX BOJIAX.
OCHOBHBIE KJTaCChI 3arpsA3HAIONINX OPTaHUYECKUX BEIIECTB B BOJE.

Oco0OeHHOCTH TTOYBHI KaKk 00bEKTa OKPYKArOIIEeH cpeabl. XMMUYECKUI cOCTaB IMOYB.

Tspkenple MeTalUIBl B ITOYBAX M JOHHBIX OTJIOKCHUAX: BaJIOBOC COACPKAHUC W ITOABUIKHBIC
(bopMBI.

MeTOI[BI H3BJICYCHUSA, KOHUOCHTPUPOBAHHA U OHNPCACICHUA 3arpA3HAOINX OPraHu4YCCKUX
BEILIECTB B TI0YBAX U JIOHHBIX OTJIOXKEHHSIX.

2 py0e:xxHasi KOHTPOJIbHAs padoTa B BHe KOJUVIOKBHYMA

N =

o o

XUMHUYECKU COCTaB BO31yXa.

MeTtoasl 0TOOpa Mpod 1 XpaHEHUs T'a30B.

Heopranvnueckue u oOpraHMyeckue COCOUMHEHHUS BO3AyXa MPUPOJHOTO M TEXHOTEHHOI'O
MPOUCXOXKICHUSA.

I"a3oBbIe BEIOPOCH! aBTOTpaHCHIOPTa. ABTOMAaTH3allMs aHaIM3a BO3AyXa. JJMCTaHIIMOHHBIE METOIBI
aHanM3a.

XUMHUYECKUNA COCTAB MULIH.

HopMupyemsblie moka3arenu npyu aHaJInu3€e MUIIEBbIX MPOIYKTOB.

[IpumeneHre XUMUYECKUX U HHCTPYMEHTAIBHBIX METOJ0B B aHAJIN3E MUILEBBIX POAYKTOB.
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«©

Onenka 6e30MacHOCTH MUIIEBBIX MPOTYKTOB.

9. TpebGoBanuss k OTOOpPY, TPAHCIOPTUPOBKA M XpaHEHHWE OuWomMacc. AHaIU3 OHOJOTHYECKUX
MaTepHaJIOB Ha COAEP)KaHUE JIEKAPCTBEHHBIX, TOKCHYHBIX U OAYPMaHUBAIOIINX BELIECTB.

10. Pyanble mone3Hble  HMCKOMAeMble: KeNe3Hble, TUTAHOMAarHUTUTOBBIE, MAapraHlEeBbIE U
nojuMeTainaeckue pyasl. CriocoObl pa3iosKeHHsl, CXeMbl aHAJIM3a MPH OIPEISIIEHUH OCHOBHBIX
KOMITOHEHTOB

11. HepynHble nojie3HbIE HCKOMIaeMble: CUIIMKATHBIE U KapOOHATHBIE TOPOJIBI.

12. Cunukartsbiii ananu3. @usndeckue U GU3NKO-XUMHUUECKHE METO/IbI aHaI13a OPO/I.

13. OcHOBHBIC 3a/laud aHAIM3a METALIOB M CIiaBoB. CHOCOOBI OTHEIEHUS OCHOBBI NPH aHAIN3E
CILTIaBOB eJie3a U I[BETHBIX METAJUIOB.

14. Onpenenenue JNerupyoOmUX 100aBOK B CIUIaBaX ejie3a M B CIUIaBaX LIBETHBIX METAJLIOB.
ABTOMaTH3UPOBAHHBIM KOHTPOJIb B LIBETHON M YEPHON METAJLTYprUu.

15. CoBpemMeHHbIE METO/IbI AHAJIU3A BEIIECTB BHICOKOM YUCTOTHI.

Bomnpocsl k 3xk3aMeHy

XUMHKO-aHATUTHYECKUI KOHTPOJIb pEaIbHBIX OOBEKTOB U €r0 POJb B MPOMBIIIICHHOCTH, T€0JIOTHH,
CEJIbCKOM XO03sIIICTBE, MEUIINHE.

OcHOBHBIE O0OBEKTHI aHATH3A.

AHaTUTUYECKUHN IIUKI U €0 OCHOBHBIE JTAIIbI.

[Ipo6ooTbop. IIpencraBurensHas npoda, criocoObl €€ MOTyUeHHUS.

@DaKTOopHIL, ONPEACIIAIONINE pa3Mep TPOObI.

OT160p poOBI TBEPABIX, TA3000PA3HBIX U KUIKUX BEIICCTB.

OcobenHoctn  0TOOpa NPOO CETBCKOXO3SMCTBEHHBIX MPOAYKTOB U JIPYTMX OHOJOTMUYECKUX
MaTepHAaJIOB.

TpancnopTupoBka u XpaHeHue mpod, CocoObl NX KOHCEPBALIUU.

[Tpo6omnoarororka. Paznoxenue mpod. Beibop crocoba pasznoxkeHus.

«Cyxoe» n «MOKpoe» pasznoxkeHue. CIjiaBleHHE M CIIEKaHUE, MOCIEAYIOIIee pacTBOPEHUE Kak
croco0 nepeBeieHns MPoObl B paCTBOPUMOE COCTOSTHUE.

NuTeHcudukaiiys mporeccoB pa3iokeHus: 00bEKTOB Pa3INdHON MPUPOIBL.

Hcnonp3oBanue Uil pa3lioKeHUS] BBICOKO arpecCUBHBIX PEAreHTOB, MOBBIIICHHBIX TEMIIEPATyp H
JaBJIeHUS. ABTOKJIABBI, MPEUMYILECTBA UX UCIIOIBb30BaAHUS.

Y CcKOpeHHOE pa3ioKeHUe MO/ ACHCTBUEM YIIbTPAa3BYKOBOTO U MHUKPOBOJIHOBOTO TOJIEH.

CrocoObl MHTEHCHBHOTO DAa3JIOKEHHsS] OpPraHMYeCKHX BemiecTB (KaTanu3, (oTonu3, TUIa3MEeHHas
JECTPYKIIHS).

YHudukanus moaAroToBKH Mpod 00HEKTOB Pa3TUIHON MPUPOIBL.

KonuentpupoBanue u pa3aeneHue Kak CTauy TpoOOMOATOTOBKH.

OCHOBHBIE =~ METOJBI  KOHIIEHTPUPOBAHHS:  COPOIUS, OKCTPAKIUs, KPHOTCHHBIH  CIIOCOO,
(GUIbTpAllMOHHBIE W  MEMOpaHHBIE METOJbI, CBEpXKpUTHYecKas (IIOUHAs  IKCTPAKIIHS,
peaKIMOHHAs Ta30Bast IKCTPAKITUS H JIP.

CBs3b 9Tana npoOONoAroTOBKHU C IMOCIEAYIOIUM METOIOM ONpeIEICHHUS.

OCHOBHBIE KPUTEPHH, ONPENESISIONINE BHIOOP METOIa ONpeeNIeHUs! (TOYHOCTh, YYBCTBHTEIBHOCTD,
M30MPaTENBEHOCTD U Jp.).

Hepaszpymaronme meronsl aHanu3a. Pa30BbI aHAIW3 B IE€OJIOTMH M METAUIYPrUH, €ro Ueid U
CHIOCOOBI IPOBEACHMS.

Poie XxuMudeckoro aHanm3a B penieHnd Ipo0IeM OKpYyKaroiel Cpebl.
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AnanuTtHueckoe 00ecrieyeHre CUCTEMbI HKOJIOTHYECKOTO MOHUTOPHUHT .

[IpenensHO AOMyCTUMBIE KOHIICHTPAIIHH.

[TpuopureTHble 3arps3ustomue Beniectsa. Cynep3KOTOKCUKAHTHI.

Amnamus Boa. Kimaccudukanus Boa. OCHOBHBIC aHATUTUYECKHE TIPOOIICMBI.

[Tpo6ooT6op 1 XpaHeHue npoo.

Omnpenenenre 00OOMICHHBIX (PU3MUYECKUX M XUMHUYECKUX ITOKa3aTeNIeH, ONPEIEISIONINX KauyecTBO
BOJBI: TPO3PaYyHOCTH, MYTHOCTH, IIBETHOCTH, BOJOPOJHOTO TIOKA3aTeis, OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIBHOTO TIOTCHIIMANIA, IIEJIOYHOCTH, PACTBOPCHHOTO KHUCIOPOJa, OKHUCIISIEMOCTH,
XUMHYECKOTo U dnoxumudeckoro morpedienus kucnopoaa (XI1IK u BIIK).

buotectupoBanue Kak crioco0 OIEHKU KauecTBa BOI.

OmnpeneneHve WHIMBHIYalIbHBIX HEOPraHWMYECKHMX KOMIIOHEHTOB BOJ: XJIOPUAOB, (HTOPHJIOB,
HUTPUTOB, HUTPATOB, (ocdaroB, CEPOCOACPKANIMX AHUOHOB, HMOHOB aAMMOHWMS, IIEIOYHBIX U
HIETIOYHO-3E€MENTbHBIX METAJIJIOB.

OmnpeeneHne )KeCTKOCTH BOIBI.

Omnpenenenre cBOOOAHOTO XJIOpA.

@®opMBI CYIIECTBOBAHUS TSKEIIBIX METAILIOB U PAIHMOHYKIUIOB B BOJAX.

OmnpeneneHne TOHKEIBIX METAUIOB U PaAUOHYKINAOB. CrocoObl KOHIIEHTPUPOBAHUS TSHKEIBIX
METAJUIOB M PAIMOHYKJIUIOB U3 BOJI.

[Tpuponnsie opranmveckue BemiectBa Boa. OOIIas OIEHKA COJEPKAHHUS OPraHMYECKUX BEIIECTB:
OIpeJIeJICHUEe OPraHMYECKOro yriiepoa, a3ora, pocdopa.

OCHOBHBIC KJIacChl 3arpsI3HSIONIMX OPraHMYECKUX BEIICCTB: MOBEPXHOCTHO-aKTHUBHBIC BEIIECCTBA,
(beHoIbl, HePTEePOTYKTHI, TOJIMAPOMATHIECKIE YTIIEBOOPOIBI, a30T-, Cepo- U (hocdopcorepraniue
MECTULIUIBI, XJIOPOPTaHMYECKHE COSAUHEHHS (XJIOPCOIEpKAIIUE TIECTUIIU/IBI, TOJIUXJIOPUPOBAHHBIC
OM(EHIIIBI, TOJIUXJIOPINOCH30(YPaHBI, MTOTHXIOPAUOCH30-TI-THOKCUHBI).

HcTounuku monaganus, yCTOWYMBOCTD B OKPYXAIOIIe cpeiie, TOKCUYHOCTh, METO/IbI U3BIICUCHHUSI,
KOHIICHTPUPOBAHUS, pa3/IeJICHUS U ONPEIeIICHHS.

Ananmu3 Bozayxa. OCHOBHBIE MPOOJEMBI aHaATU3a TOPOACKOrO BO3AyXa, BO3AyXa paboueil 30HBHI,
MIPOMBIIIIJICHHBIX B TPAHCIIOPTHBIX BEIOPOCOB.

Crioco0b1 1 MeTobI 0TOOpa Mpo0 Bo3ayxa. ApTedakTbl, BOZHUKAIOIINE B Ipoliecce MpobooTdopa.
XuMHUECKui cocTaB Bo3myxa. OmnpeeieHne HeOpraHnIeCKHX KOMIIOHEHTOB BO3/lyXa IPUPOJTHOTO H
TEXHOTE€HHOI'0 IPOUCXOXKIEHUS: 030Ha, OKCUJIOB yIiiepoJia, a30Ta, Cepbl, aMMHaKa, CEpPOBOIOPOJIA.
OmnpeneneHne OPraHWMYECKMX COCNWHEHHMN: amu(paTHYecKuX W apOMaTHUECKUX YTIIEBOJOPOJIOB,
KapOOHUJIBHBIX U XJIOPOPTaHMYECKUX  COeAMHEeHWH,  (EHONIOB,  CIOUPTOB,  J(PHUPOB,
METAJUIOOPTaHUYECKUX COCTUHEHNH, MEPKANTaHOB, ATN(AaTHIECKUX aMUHOB.

AHanu3 ra30BbIX BEHIOPOCOB aBTOTPAHCIIOPTA.

Anposonu: oOpa3oBaHue B arMocdepe, posib B IMEPEHOCE HEIETYYHX 3arps3HSIONMX BEIIECTB,
0c00EHHOCTH NMPOO00TOOPa 1 aHATIN3a.

ABToMaTu3anys aHannza Bo3ayxa. OCHOBHBIE THITBI Ta30aHAIM3ATOPOB. JIMCTAaHIIMOHHBIE METOJIBI
aHanms3a.

AHanu3 MoYB U JOHHBIX OTJI0KeHU. OCOOEHHOCTH MOYBHI KaKk 00BEKTa OKPYKAIOIICH CPEIbI.
[Tpo6ooT6op. XUMHUYECKU# COCTaB MOYB.

['ymycoBbI€ BelecTBa: CTPOCHUE, pEAKIIOHHAs CTOCOOHOCTh, QYHKIIUHM B OKPYKAIOIIEeH Cpeie.
3aaun aHATUTHYECKOTO KOHTPOJIS TTOYB.

Ompenenenne 0OOOOIIEHHBIX TOKAa3aTeNeld: eMKOCTH KaTHOHHOTO OOMeHa, KHUCIOTHOCTH,
OKHUCIIUTEIHHO-BOCCTAHOBUTENIBHOTO  TMOTEHIIMANA, COJEpXKAHUS  JETKOPAacCTBOPHUMBIX  COJEH,
OMOJIOTMYECKOW aKTUBHOCTH.

OmnpeneneHre HEOPraHMYECKUX KOMITOHEHTOB. DJIEMEHTHBIN 1 MOJICKYJISIPHBIN aHATU3.
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[IpobonoaroroBka. AHamu3 BOJHOM BBITSDKKM Ha COJIEPYKAHME HUTPATOB, HUTPUTOB, XJIOPHJIOB,
Cynb(aToB, HIETOYHBIX U IIETOYHO-3EMEIbHBIX METAUIOB.

OmnpeneneHne TSHKEbIX METAUIOB: BaJIOBOTO CO/IEP)KAaHUS M MOJIBUKHBIX (OPM.

OmnpeneneHue OPraHUYECKUX KOMIIOHEHTOB. ODJIEMEHTHBIM aHanM3: OIpEJesIeHUe OpPraHu4ecKoro
yIJepo/ia U OPraHUYECKOro a30Ta.

OmnpesneneHue TOKCUYHBIX — BELIECTB: INECTULUAOB, HE(TENPOAYKTOB, MOJIMAPOMATHUECKUX
YIJ1€BOJIOPOAOB, XJIOPOPTraHUUECKUX COCTUHEHHMN.

Mertobl U3BJI€UEHUS M KOHIIEHTPUPOBAHUS 3aTrPS3HAIOLIMX OPraHMYECKUX BEILECTB.

AHanm3 NUIIEBBIX U CEIbCKOXO03HCTBEHHBIX MPOIYKTOB. OCHOBHBIE aHAIUTUYECKHE TPOOIEMBI.
XUMHUYECKUE BEUIeCTBA MHIIU: COOCTBEHHbIC MUHEpAIbHbIE U OPraHUYECKUE BEIIECTBA, IMUIIIEBbIE
N00aBKH, Yy KEPOJHbIE BEIleCTBA. METOAbl UX U3BJICUEHMS], KOHLIEHTPUPOBAHMSI, pa3IeIICHUS.
OmnpeneneHre KOMIOHEHTOB, ONPEAEAIOIINX IMHIIEBYIO LIEHHOCTh IPOAYKTa: OENKOB, >KUPOB,
YIII€BOJ0B, BATAMUHOB, aMHHOKHUCIIOT U IPYTHX OPTaHHYECKUX KUCIOT.

OneHka 6€30MacHOCTH MULIEBBIX TPOAYKTOB: OIPEENCHHE TOKCUUHBIX METAIIIOB (PTYTH, MBIILIbBSKA,
CBUHIIA, KaJMHsi, OJIOBa, MeIW U Jp.), HHUTPATOB, HHUTPHUTOB, IECTHUIMIOB, AHTHOMOTHKOB,
KOHCEpBAHTOB, MUUIEBBIX J00aBOK, N-HUTPO30aMUHOB, MUKOTOKCHUHOB U JIp.

AHanu3 OuoJIoTHMYECKUX MaTepuasnoB. TpeOoBaHUS K OTOOpY, TPaHCIOPTHPOBKA M XpaHEHUE
ouomacc.

Ananmu3 OMOJOTMYECKMX MaTepHalioB Ha COJEp)KAaHHWE JICKAPCTBEHHBIX IPENapaToB, TOKCHYHBIX H
OJlypMaHHBAIOLINX BEILECTB.

CriocoObl U3BJIEUEHUS U KOHIIEHTPUPOBAHUS TOKCUKAHTOB. TecT-MeTOIbl.

AHanm3 reoJIOorH4ecKux 00HEKTOB. BEIOOp cXxembl aHanm3a, onpeaesieMon PUpoI0i 00ObEKTa.
Pynuble nose3Hbple MCKONAaeMble: KeJIe3Hble, TATAHOMArHUTUTOBBIE U MapraHieBble pyabl. CriocoObl
pa3oKeHus B 3aBUCUMOCTH OT COJEP KAHMSI JKeye3a U KPEMHHUS.

Omnpenenenue xenesa, ATIOMUHUS, Mapradiia, IpuMecel TUTaHa, BaHAAMs, HUKEIIS, METU, XpOMa.
Onpenenenre KOMIOHEHTOB BMEIIAIOIEH TTOPOJIbI.

[Tomumerannuueckue pyasl. CxeMbl aHajaW3a MpPU OINpPENENIEHUH OCHOBHBIX KOMIIOHEHTOB (Menw,
LIMHKA, jKeJie3a, CBUHIIA, KaJIMUs) 1 MUKpOIIpUMecel (Cephl, MBIIIbSKA U MapraHia).

OcobeHHOCTH aHallu3a Pyl XpoMa, HUKEs, KoOaabTa, pTYTH, 0J10Ba U cypbMbl. CIIOCOOBI OT/AETICHUS
XpOMa, pTYTH, 0JIOBA U CYPbMBI IIPH ONPEACTICHIH MUKPOKOMIIOHEHTOB B py/Iax.

AHanmu3 TeoJIOTMYECKUX MaTepualioB, COAEPXKALIMX peAKo3eMelbHble 3leMeHThl. CrocoOsl
BbIJIEJICHUS], KOHLIEHTPUPOBaHUs U onpenenenus P30.

AHanmu3 HepyJIHBIX TMOJIE3HBIX HCKOMAEMbIX: CHIMKATHBIX M KapOOHATHBIX mopoj. OrmpeneneHue
XapakTepa Mmopojsl U OCHOBHBIX KoMmoHeHTOB: Si02, AlO3, Fe203, FeO, MgO, Ca0, Na0, K0,
P20s, MnO, pa3nu4HbIX GOpPM BOJBI.

CunukaTHbIN aHAIN3.

dusnueckue U GU3NKO-XUMHUECKUE METO/Ibl aHATIN3a TIOPOJ.

AHanu3 MeTajuioB U cruiaBoB. OCHOBHBIE 33/1a4U aHAJIM3a METAJJIOB U CILJIaBOB.

CriocoObl OT/IeIeHUsI OCHOBBI IIPH aHAIN3€ YYT'YHA, ME/IU, HUKEs, aTFOMHHUS.

Omnpenenenne ra3000pa3yroIIUX BEECTB — YIIIEPOa, CEPBI, BOAOPOAA, KUCIOPO/a, a30Ta.
Omnpenenenue pochopa 1 KpeMHHUSL.

Onpenenenue JNErupyoIIUX A00aBOK B YEPHBIX METajUlaX M CIJIaBax jKeje3a: Xpoma, Maprasiia,
HUKeJS, BOIb(ppaMa 1 Moo IeHa.

AHanu3 MenbcoiepKalluX CrijaBoB (OpoH3, TaTyHe ), alFOMUHHUEBBIX U HUKEJIEBBIX CIJIABOB.
Omnpenenenue mpuMecel Meau, HUKENs, LMHKA, CBMHIA, OJOBA, MarHUs B CIUIaBaX LBETHHIX
METaJIJIOB.

Oco0eHHOCTH aHaJIM3a KapOIPOYHBIX CIUIABOB, COJIEPIKAIINX HUOOUH, TaHTaJl, HIUPKOHUH, TUTAH.
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80. ABTOMAaTH3MPOBAHHBIA KOHTPOJIb B IIBETHOW U YEPHOU METAJLTypPIHH.

81. Amnanu3 BelecTB BbICOKOM YMCTOTHI. TeXHHUKA BBIMOJIHEHUS aHAIN3a BEIIECTB BHICOKON YHUCTOTHI.

82. TpebGoBanusi K  KayecTBY  pe3ylbTaTOB  aHaiu3a  (YyBCTBUTENBHOCTH,  MPABUIIBHOCTH,
BOCIPOU3BOJMMOCTH ).

83. Ilyru moBbimenus wyBcTBUTENbHOCTH aHanmu3a. COC. "KoHTponbHBIA OOBIT" U MYTH CHIKCHHS
MOMPaBKH Ha KOHTPOJIbHBIHN OIIBIT.

84. Omnpenenenue mukpornpumeceid meramwios, C, N, O, H, Si.

85. CnocoObI OYMCTKH MTOBEPXHOCTH 00pasIia.

86. CoBpeMeHHbIC METO/IbI aHAJIN3a BEUIECTB BHICOKOM YHMCTOTHI.

87. OueHka pacnpeercHus IpuMeceil Ha MOBEPXHOCTH, B TITyOMHE M 00beMe 00beKTa. AHAIU3 TBEPI0MH
MOBEPXHOCTU. MUKPO30H/I0BBIE METO/IBI.

Oo0pa3sen Ou1eTa MO IUCHHUIINHE
«AHAJIN3 MPUPOIHBIX H MPOMBIILIEHHBIX 00bEKTOB)

Munucmepcmeo nayku u gvicuiezo oopazoeanus P@
Cesepo-Ocemunckuil zocyoapcmeennutii ynugepcumem umenu Kocma Jlesanosuua Xemazyposa
Kageopa obwien u neopeanuueckoi xumuu.

JAucyunauna «Ananuz npupooHvIX u RPOMbIUIEHHBIX 00BEKM08»

Hanpaenenue mazucmpamypot 04.04.01 Xumusn
1 kypc, 1 cemecmp, 2019 - 2020 2.2.
3K34AMEH

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1.  XUMHKO-aHATUTHYECKUI KOHTPOJb PEATbHBIX O0BEKTOB M €0 POJIb B MPOMBIIUICHHOCTH,
T'€0JIOTHH, CETbCKOM XO03SHCTBE, METUITHHE.

2.  «Cyxoe» M «MOKpoe» pasjoXeHue mnpu mpodonoaroroBke. CIUIaBlIeHHE W CIICKaHHE,
MOCJIEAYIOIEee PACTBOPEHUE KaK CIIOCO0 MepeBeieHus TPpoObl B paCTBOPHUMOE COCTOSTHHE.

3. AHann3 MeabcoAepkKallux CIUIaBoB (OpoH3, JaTyHeil), aTlOMHUHHEBBIX M HHKEJIEBBIX
CIUTaBOB.
3aB. kadeapoit o01Iel 1 HeOPraHUIECKOW XUMHH JIM. KYBAJIOBA
JloneHT Kadeapsl, K.X.H. O.B. HEEJIOBA

<D0pMa MMPOBCACHUA 5K3aMCHA: CMCIIAHHAA — ITMCbMCHHAA U YCTHAA.

9. YueOHo-MeTOAMYeCKOEe M HHPOPMALIMOHHOE 00eciedeHne THCIIHTIHHBI
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10.
11.
12.

13.
14.

15.
16.

17.
18.
19.
20.

21.

22,

23.

24,
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Jlutepartypa
@) OCHOBHAA Tumepamypa:

Bok P. Metoss! pasznoxenust B ananutudeckoit xumun. M.: Xumus, 1984.

Ky3emun H.M., 3o5otoB I0.A. KonnenrpupoBanue cienon 3semeHToB. M.: Hayka, 1988.
MopocanoBa C.A., IlpoxopoBa I'.B., CemenoBckas E.H. Metonsl ananmza mOpUpOAHBIX WU
MPOMBIIICHHBIX 00bekTOB. M.: U31-Bo MI'Y, 1988.

MeToaudeckiue OCHOBBI HCCICIOBAHMS TOPHBIX MOpoxa, pyda u muuepanoB. / Ilom pen. I'.B.
OctpoymoBa. M.: Heapa, 1979.

XUMUYECKUH aHanu3 ropHbIx nopoxa u muHepainos. / [loxa. pex. N.II. ITonosa u U.A. CtonsipoBoi.
M.: Henpa,, 1974.

Cremua B.B., Kypb6arosa B.M., ®emoposa H.J., CramxoBa H.B. Omnpenenenue mainbix
KOHIIEHTpallUii KOMIIOHEHTOB B MaTepuaiax 4epHoi Metautypruu. M.: Meramnyprus, 1987.
Crermun B.B., Kyp6atoBa B.M., CramkxoBa H.B., ®emopoBa H.Jl. Xummueckne u (QPU3HKO-
XUMHUYECKHE METO/IbI aHau3a ¢eppocmiaBoB. M.: Metamnyprus, 1991.

Crenun B.B., CumaeBa E.B., Kypb6arosa B.U., ®enoposa H./l., [lonocoB B.1. AHanu3 1BETHBIX
METaJUIoB U ciiaBoB. M.: Mertamtyprus, 1982.

[IpoGnembl ananutuyeckoil xumuu. T. 7. Meroapl aHanu3a BbICOKOYMCTHIX BemecTB. M.: Hayka,
1987.

Hpyros 10.C. Oxonorunveckas ananutndeckas xumus. C.-I1.: Anaronus, 2000.

Jlypse 10.}O. Ananutuueckast XuMusi IPOMBIIIJIEHHBIX CTOUHBIX BoA. M.: Xumust, 1984.
Maiictpenko B.H., XamuroB P.3., bymnukoB I'.K. DOkosoro-aHaauTuyeckuidi MOHUTOPUHT
cyneprokcukaHToB. M.: Xumus, 1996.

Xpomarorpaduueckuil ananus okpysxatouieit cpensl. / [lox pen. B.I'. bepeskuna. M.: Xumus, 1979.
HpyroB 10.C., benukoB A.b., [IpskoBa I'.A., Tynpunnckuii B.M. Metoasl ananuza 3arps3HeHHM
Bo3ayxa. M.: Xumus, 1984.

PykoBosicTBO Mo xumMuueckomy aHanuszy mopckux Boj. C.-I1.: 'mapomereounsnat, 1993.

Conusicen P., Cangpa I1., [lnerr K. Ananus Boxapl: opranndeckue Mukponpumecu. Ilpakruueckoe
pyxoBozctBo. C.-I1.: Te3a, 1995.

Amnanuz 00bexToB okpyxkatomeit cpeabl. / Ilog pea. P.Conusiccu. M.: Mup, 1993.

Opinos [.C. Xumust mous. M.: U3zn-s8o MI'Y, 1992.

Bopo6seBa JI.A. Xumuueckuii ananu3 nous. M.: Uzn-so MI'Y, 1998.

Metoapl aHanM3a NMULIEBBIX NMpoaykToB. IIpoGieMbl ananutuueckoil xumuu. / Ilox pen. FO.A.
Kistuko u C.M. benenskoro. M.: Hayka, 1988.

MeToapl aHanu3a 4Y)KEPOJIHBIX BEIIECTB B MNHULIEBBIX MpoaykTax. COOpPHMK HOPMAaTHUBHBIX
Matepuanos. M., 1994.

0) oonoanumenvhas 1umepamypa

KonnentpupoBanue ciae10oB opraHndeckux coenHeHuit. [Ipobnemsr ananutuueckoi xumuu. / [log
pen. HM. Ky3semuna. M.: Hayka, 1990.

Oo6yxoB A.N., [Tnexanoa 1.0. AToMHO-a0COpOIIMOHHBIN aHATU3 B TOYBEHHO-OUOIOTHUECKUX
nccnenoBannax. M.: Uzg-so MI'Y, 1991.

CoBpemeHHbIE PU3NYECKUE U XUMUYECKHe MeTo bl uccaenoBanus nous./[lox pen. A.J[. Boponuna u
J.C. Opnosa. M.: U3n-Bo MI'Y, 1987.
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25.
26.
217.
28.
29.
30.
31.

32.

33.

34.

10.

11.
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Jlozanosckast U.H., Opnos JI.C., CanoBuukosa JI.K. Dkonorus u oxpana 6uocdeps! npu
XUMHYECKOM 3arps3HeHuu. M.: Beicir. mk., 1998.

@DOHOBBIM MOHUTOPHHT 3arpsA3HeHus 3kocucteM cymu. JI.: ['mapomereounsaar, 1990.

Mertoapl aHanm3a 00bEKTOB OKpYXKatomen cpeanl. HoBocubupcek: Hayka, 1988.

KoHTponbs XuMHUecKuX U OMOJIOTHUECKUX MApaMETPOB OKPY>KAIOLIEH Cpe/bl. DHITMKIOTE U
«Oxometpusy. / [lox pen. JI.K. Ucaesa. C.-II.: Kpucmac+, 1998.

Hpyros 0.C., Pogun A.A. ['azoxpomaTorpadudeckas uaeHTHPHUKAIMS 3arps3HEHUI BO3/1yXa, BOJBI,
nouBkl. [IpakTyeckoe pykoBojctBo. C.-I1.: Teza, 1999.

Hpyros 0.C., Pogun A.A. ['a3oxpomarorpadudeckuii aHamu3 ra3oB. [IpakTruueckoe pyKOBOJCTBO.
C.-I1.: Anaromus, 2001.

Hpyros FO.C., Ponun A.A. DKOIOTUYECKUE aHATTU3HI IPU Pa3InBax HEPTH U HEPTEIPOTYKTOB.
[Ipaktuueckoe pykoBoactBo. C.-I1.: Anatomnus, 2000.

Kysy6oga JI.W., lllyBaea O.B., Anommn ['.H. D1eMeHThI-9KOTOKCHUKAHTHI B TUIIEBBIX MTPOIYKTaX.
['uruennyeckue xapakTepUCTHUKH, HOPMATHUBBI COJEP>KAHUS B TTUIIEBBIX MPOIYKTAaX, METObI
ompexaeneHus: aHamutuaeckuit 003o0p. / [lox pen. I'.H. Anommna. HoBocubupck: I'TTHTH CO PAH,
2000.

Jbxennurc B., Pann A. Tlogroroska o6pa3ios [uist razoxpomarorpagudeckoro ananusa. M.: Mup,
1986.

Epemun C.K., U3otoB B.H., Becenosckast H.B. Ananus napkoruueckux cpeacts. M.: Meicib, 1993.

DJIeKTPOHHbBIE U3IAHUS Y4eOHOM JIUTepaTypbl

Hpyros FO. C., MypasseB A. I'., Pogun A. A. Dkcrpecc-aHannu3 3KOJIOTHYECKUX MPOO.
[TpakTuaeckoe pykoBoactBo - M.: BUHOM. Jlabopatopus 3uanuii, 2013 (http://biblioclub.ru/)
Hpyros 0. C., Ponun A. A. AHanu3 3arps3HEHHOM BOJBL: IPAKTUYECKOE PYKOBOCTBO -

M.: BUHOM. JlaGoparopus 3nanwmii, 2015 (http://biblioclub.ru/)

Hpyros 0. C., Ponun A. A. AHann3 3arpsA3HEHHOMN MOYBBI U ONAacHBIX 0TX010B. [IpakTnyeckoe
pykoBojacTBO - M.: BUHOM. JlaGoparopus 3uanuii, 2013 (http://biblioclub.ru/)

Hpyros 0. C., Ponun A. A. I'azoxpomaTorpaguueckuii ananus 3arps3HEHHOTO BO3AyXa:
npakTuueckoe pykoBoictBo - M.: BUHOM. JlaGoparopust 3nanuii, 2015 (http://biblioclub.ru/)
Hpyros 1O. C., Ponun A. A. KoHTposib 6€3011aCHOCTH U KauecTBa MPOAYKTOB MUTAHUS U
TOBapOB JIETCKOTO accopTuMenTa. [Ipaktuueckoe pykoBoactso - M.: BUHOM. JlaGoparopus
3Hanuii, 2015 (http://biblioclub.ru/)

Hpyros 0. C., Ponun A. A. MOHUTOPUHT OpraHUYeCKUX 3arpsi3HeHUi npupoaHoi cpeasl. 500
METOAMK: MpaKTHueckoe pykoBoacTBo - M.: BUHOM. JlaGopaTopus 3Hanuii, 2013
(http://biblioclub.ru/)

Hpyros 1O. C., Poaun A. A. IIpo6GoroAroToBka B 3KOJIOTHYECKOM aHAIIN3E:

npakTuueckoe pykoBoictBo - M.: BUHOM. JlaGopartopust 3nanuii, 2013 (http://biblioclub.ru/)
Hpyros 0. C., Pogun A. A. DKoJorHuecKue aHaJlu3bl IpU pa3iuBax HeQTH U HEPTENPOITYKTOB:
npakTHyeckoe pykoBoacTBo - M.: BUHOM. Jla6oparopus 3uanwuii, 2015 (http://biblioclub.ru/)
JlebeneB A. T. Macc-cnekTpoMeTpusi Ui aHaiu3a OOBEKTOB OKpYXaromied cpemsl - M.:
Texnochepa, 2013 (http://biblioclub.ru/)

OxonenoBa A. A., Kenrobproxos B. @., Eroposa I'. C. Dkonorudeckoe NoYBOBEICHHUE:

yuebHoe nmocobue/ M3garenscTBo: Bonrorpaackuii rocyjapcTBEHHbIN TEXHUUYECKUM YHUBEPCUTET
, 2014 (http://biblioclub.ru/)

Oxonenosa A. A., Kenrobproxos B. ®. HedrenpoaykTsl B mouBax U METOJIbI UX aHAIU3a
N3narensctBo: Bonrorpanckuii rocy1apcTBEHHbIN TEXHUYECKUI yHUBepcuTeT. 2014
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(http://biblioclub.ru/)

12.  Oxonenosa A. A., Eroposa I'. C. Dxoornueckuii MOHUTOPUHT: ydeOHOE Imocodue s
CTY/ICHTOB BhICIINX y4eOHbIX 3aBeneHuit/ M3natensctBo: BonrI'TY. 2014 (http://biblioclub.ru/)

13.  XKeOentseB A.W. Ananutudeckas XuMus. XpomaTorpadudecKue MEeTO bl aHaIu3a
(http://e.lanbook.com./)

14.  Spwmmes H. I'., Mensenes 0. H., Tokape M. U., bypuxuna A. B., Kamxkun H. H. ®uznveckue
METO/IbI HCCIICIOBAHUS M HX MIPAKTHUECKOE MPUMEHEHHIE B XUMUIECKOM aHain3e /M31-Bo
«IIpomereii». 2015 (http://biblioclub.ru/)

15.  Muxkunesa ['.H., Mensuenko I'.I'., FOunukoBa H.B.Ananutudeckas xumMus. DIEKTPOXUMUYECKHE
Mertoabl ananuza/ M3a-so «Jlanwy (http://e.lanbook.com./)

16. T'ycwekosa B.II., Cuzosa JI.C., FOunukoBa H.B., Menbuenko .. AHanuTHYeCKass XUMHUSI.
duznko-xuMmueckre meto bl ananuza/ U3ma-so «Jlaney» (http://e.lanbook.com./)

B) NporpamMMHoe od0ecnieyenne u UHTepHeT-pecypcesol

IIporpammuoe odecnieuenne: nmaker MS Office, MS Word, MS Excel, Adobe Reader, cucrema
tectupoBanus SunravWEBCIass.

Ne HaumenoBanue Ne norosopa(siuueH3ust)
n/n
1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 r.
9 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 r.
Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
3.
04.2016 .
Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot
4,
04.2016 .
Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
5.
04.2016 .
Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot
6.
04.2016 .
OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
7.
04.2016 .
OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot
8.
04.2016 .
9 Cucrema TecTHPOBaHHUS Ne468 ot 03.12.2013 UII Cynrarynux
' SunravWEBClass P.T.(6Geccpouno)
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CrpaHuua 36 n3 40

PI'BOY BO «CeBepo-Ocerunckmii rocyrapcrseHnblii ynusepeurer nmeHu Kocra JlesanoBuua Xeraryposa»

Ne HaumenoBanue IMpunan Anpec Caenenns o Ne noromopa Cpox aeiicTus Koa-Bo Xapakrepucrt
DJ1eKTPOHHOTO JIeXKH o NpaBo Ha NMPaBo . TOYeK 0CcTyna/ nKa
N(_) cauTa 3aKITHIYC€HHOr0 10roBopa o
pecypca OCThb oﬁﬂanaTeﬂe ucnouabs3osanusa DbBC IMOJIB30BaTECJIEN aocryna
Aorosop 10 135 00/14 12.09.2014 r-11.09.2015 1. 7000
Hog‘fg gg ;g;of/ 15 12.09.2015 r.-11.03.2016 T. 7000
ﬂogf‘a‘;po];@;(ﬁ'gi/ 16 12.03.2016.r.-11.09.2016.r. 7000
ﬂog‘fgg (J)Vgg ggféof/ 16 12.09.2016 r.-11.03.2017 r. 7000
3BC : :
" http://ww 000 o 069-
Yuusepentercias w. «Hexe- HOFO;"%%?;&S 21 12.03.2017r. -11.03.2018r. 7000 o IP-anpecy
1 0ubaHOTEKA CropoHHnsis - - 0e3IMMUTHBIN
Online" biblioclu )~ Meana» it Ne 184-08/17
b.ru 0“(’)‘;"5’4 092017 12.09.2017-11.02.03.2018. 7000
ﬂor%iogs%sozsgigzl 18 16.04.2018r.- 16.10.2018r, 7000
ﬂor‘(’)‘;"é’oNfolgg 120/ 18 17.10.2018r.-31.12.2018r. 7000
Hor"(‘j;’fi fgozz 12'00129/2019 01.01.2019r.- 30.06.2019r. 7000
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florosop W 0251040100 12.04.2014 r.-11.04.2015 r.
Horonop W 028 040216 18.05.2015 1.-17.05.2016 1.
BﬂeKTPOHHaﬂ HOFOBOP Ne 095/04/0308 23.09.2016 1.-22.03.2017 B UNTAJIbHOM
onoJIMoTEeKAa https//dv ot 24.08.2016 1. U ) T ) 3a1e
. CropoHHsIsI OI'GY "PI'B" 10
Aauccepranumn s.rsl.ru Horosop Ne 095/04/0199 ot 27 11.2017r. 110 26.05.2018r HB COT'Y
PI'b (3B PI'b) 08.11.2017 r. T ) T OC3TUMUTHBIMH
Horoi‘;pggl?%(fg 0135 15.10.2018r.-15.01.2019r.
Horo‘zzplggo?%%/ 0029 01.03.2019r.- 31.05.2019r-r.
DJIeKTPOHHAs Croponnsist | http://ww 000 Nel 74KC/09-2014 200 xapT noctyna | Oe3MMHTHBIH
GuGamoTeKA w.studme | «DOTAPy | FOTOROP 11.09.2014 T | 20.09.2014r. - 20.09.2015r.
«KoncyabTanr dlib.ru/ -
CTY/IeHTa» OOO»Ilomutex . ) 300xmoucit O€e3IMMHUTHBIH
pecypoy | AOTOBOP 2N7_$52c0J}/90rz 201901 1 1 03.2019r.01.03.2020r. | mocTyna. 300 kapr
T ' JIOCTyTIa
YuuBepcanbHas dlib.easty Jf)grgf%% ];01767? 01.07.2016 1.-31.12.2016 1. Kot-Bo
0a3a nannbix «East- | Croponuss iew lcom 000 «Bucy» T i JIOCTYTIOB BesnumuTHBIN
View» ' Hloranop 13111 01.01.2017 1.-30.06.2017 r. | He OrpanuueHo
Hay=1uasn s 00O "Hayunas JInneH3noHHoe Kon-Bo
JIEKTPOHHAsI http://elib .
GuBHOTeKA CropoHHsist rary.ru 3JIEKTPOHHAs cornamenue Ne 5051 beccpounoe JIOCTYIIOB be3numuTtHBIH
eLibrary.ru ' 6ubimoTexa" ot 02.09.2009 r. HE OIPaHUYEHO
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MHuHUCTEPCTBO
HayKH U BbIcuiero oopaszosanus PO
OI'BOY BO «COI'Y»

CHUCTEMA MEHEJUKMEHTA KAYECTBA

Konrekcr opranusanuu 4. OGecnieuenue 7. (Ilepconan 7.1.2)
Bnanener nponecca 7.5.3: Otaen 10KyMEHTOO00pOTa
Bun nokymenta: IlonoxxeHue 1o AesTeNbHOCTH

VYpasneHne JOKyMEHTHPOBAaHHOH HHpopManuei 7.5.3

Tlonoxenue o paspaborke u peanuzanmu OIIOI COT'Y

CrpaHuua 38 n3 40

Horosop

Basa 1a Ne SU-20-12/2016-1 Koin-Bo o IP-apec
AARHBIX 000 PYHDB o1 28.12.2016 T. 29.12.2016 r.-28.12.2026 . JIOCTYTIOB Apecy
«IBC elibrary» 0C3TUMHUTHBIN

JIuuensnonHoe cornaiienne Ne HE OrpaHUYEHO
4758
DJIeKTPOHHASA 000 Koil-Bo

oubamoneica O - Horosop J6 1210 01.03.2019r. - 01.03.2020r. pocrynon | 110 IPanpecy
«lOpaiit» . «IOpaiim» T 27.02. He OrpaHIYCHO JIMMHTHBI
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CHUCTEMA MEHEJUKMEHTA KAYECTBA

VYpasnenue JOKyMEHTHPOBAHHOH nHbopManueit 7.5.3

MuHUCTEPCTBO
HayKH ¥ BbICIIEro o0pa3oBanus PO Konteker opranuzamuu 4. O6ecneyenue 7. (Ilepconan 7.1.2) CrpaHunua 39 ns3 40
OI'BOY BO «COI'Y» Brmapener mporecca 7.5.3: Otaen nokyMeHTO000poTa

Bun noxymenra: IlonoxxeHue 1o AesTeabHOCTH

Tonoxenue o paspaborke u peanuzarmu OIIOI COT'Y

r) UHTepHeT-uCTOYHUKH
PexoMenyeMble HHTEPHET-aipeca:

http://a-water.info/edelwasser/
http://epcprof.ru/events/event/
www.xumuk.ru/encyklopedia/271.html
www.chem.msu.su/rus/jvho/2002-4/8.pdf

10. MaTepI/IaJILHO-TeXHI/I‘leCKOC OCHAIICHHUEC TUCIUITINHBI

KomnbrotepHsiii kiacc, goctyn Kk cetd MHTepHET (BO BpeMs caMOCTOSTENbHONH paldoThl),
OpPITEeXHHUKA, 3JeKTpOoHHas Oa3za naHHbIX OnOiMoreku COI'Y, JieKUMOHHBIE ayAMTOpPUU; KaOWHET,
OCHAIIIEHHBI HMHTEPAKTUBHOW JOCKOW, MPOEKTOPOM, XHMHUYECKas J1abopaTopusi, OCHAIIEHHAs
XMMUYECKMMHU  PEaKTUBaMHM, JIaDOpaTOpHOW  MOCYJNOH, Yy4eOHO-HayYHbIM W  Hay4HbIM
00opy0BaHUEM, HEOOXOAUMBIM IS IPOBEIEHHs Ta00paTOPHBIX PAOOT.

11. JIuct 00HOBIeHHSI/AKTyAIN3ALUN

(Ecniu mpoepamma 6vinia obHOSNeHa, mo ciedyem 0006asums cledylowee (8bl0pamov HYHCHbLL
sapuanmy))

ITporpamma oGHOBIIEHA.
IIporpamma paccMoTpeHa U yTBep:kKJieHa Ha 3aceJaHuU Kadeapsl oO1eil 1 HeopraHuyecKoi

XUMHAN
0T « » 20 r., mpotokon Ne

[Iporpamma omobpena Ha 3acegaHuM coBeTa (akyiapTeTa XHUMHH, OHOJOTHH U
OMOTEXHOJIOTHH OT « » 20 1., mporokom Ne

HIJIN
[Iporpamma akTyaau3upoBaHa.
BHeceHHble M3MEHEHUS M JIOTOJIHEHMs YTBEpXJIEHbl Ha 3acelaHuM Kadeapbl oOumed u

HEOPraHWYECKON XUMUU

[Ipotokonm 3acemanusi Kadempsl OT « » 20 r. Ne
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MuHuCTEpCTBO
HayKH U BbICIIEro oopasoBanusi PO
OI'BOY BO «COI'Y»

CHUCTEMA MEHEJUKMEHTA KAYECTBA

VYpasneHne JOKyMEHTHPOBAHHOH HHpopManueit 7.5.3

Kontekct opranusaiuu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
Bnanenern nponecca 7.5.3: Otaen J0KyMEHTOO00pOTa
Bun nokymenta: IlonoxxeHue 1o AesTeNbHOCTH

Tlonoxenue o paspaborke u peanuzarmu OIIOI COT'Y

CrpaHuua 40 n3 40
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