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Paboyas nporpamma cocrasiena Ha ocHoBe ®I'OC BO - GakanaBpuar 1o HarpabIeHHIO
noaroroku 20.03.01 Texnocdepnas OGezomacHocTs (nmpuka3 MunoOpHayku Poccun ot
25.05.2020 r. Ne 680)

Pabouas nporpamma pacemMoTtpeHa u 0100peHa Ha 3aceanuu Kadeapsl XuMuu

05.02.2024, npotoxoi Ne 5 'g ! )
3aB. kadeapoii Qﬁ//ﬂ i {,”/HJI Mensuuk

Pa6oyas nporpamma og06pena meroaudeckoit komuccueit UEuC

19.02.2024 r. mpoTtokos Ne 5
[Ipencenarens /‘7 N.10. Me3un

CornacoBaHo: (

3aB. kadeapoit [IpoMBIIIIEHHON SKOIOrHH M 6€30MaCHOCTH JKH3HE eI TETbHOCTH
% AXO. Tlepstunckuit

PaGouas mporpamma cocrasiena: % ((7
7~ Z/

3aB. Kaeapoit Xumuu, J-p TeXH. HAyK it H.JI. Menasinuk

7

Penensent: -
noueHT Kagenapo PU3HKHU, KAH/I. XHM. HAYK qvgay,—/ - B.A. Jlo3opos
ZzZ 7




JIncr aktyanusanuu padodeii nporpaMmmsl

Pabouas mporpamMma nepecMoTpeHa, o0Ccyx1eHa u ooopeHa i peanuszauuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHnu Kadeapsl XuMuu

[TpoTokoi ot 20 . N
3aB. kadenpoii H.JI. Mensuuk

Paboyas nporpamMmma repecMoTpeHa, oocyxaeHa u ogoopeHa s peanuzanuu B 2026 - 2027
y4eOHOM rofy Ha 3aceqaHuu Kadeapsl XuMHUU

[TpoTokoi ot 200 1. Ne
3aB. xkadenpoii H.JI. Mensuuk

Pabouas mporpamma repecMoTpena, o0cykaeHa u ogodpena s peanusanuu B 2027 - 2028
y4eOHOM Toy Ha 3acenaHuu kKapeapbl XUMUH

[Ipotokom ot 20 1. Ne
3aB. kadeapoii H.JI. Menstnuk

PaGouast mporpamma nepecMoTpena, o0cykaeHa u ogodpena st peanusanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapbl XuMHU

[Ipotokom ot 20 1. Ne
3aB. kadeapoii H.JI. Mensnuk

Pabouyas mporpamMmma repecMoTpena, oocyxaeHa u ogoopeHa s peanuzaruu B 2029 - 2030
y4eOHOM TOy Ha 3ace[aHuu Kapeapsl XUMUU

[Iporokon ot 20 . Ne
3aB. xadenpoit H.JI. Menstauk




1 Ilesiu ocBOEHM S TUCHHUILIMHBI (MOTYJIs1)

DKoaHATUTHYECKasi XUMHUS» CHOCOOCTBYET (OPMHUPOBAHUIO Y CTYJIEHTOB 3HAHUU H
HaBBIKOB B 00JIACTH COBPEMEHHBIX METOJIOB KAUECTBEHHOTO M KOJMYECTBEHHOTO XMMUYECKOTO
aHaJM3a BEIIECTB, MAaTEPHAJIOB U OOBEKTOB OKPY>KAIOLIEH Cpe/ibl; YMEHUIO IPaMOTHO BBIOMpATh
METOJ aHaju3a, HauOoJee MPHUTOTHBIA I TMONy4YeHHs HH(GOpMAIMM O KadeCTBEHHOM U
KOJINYECTBEHHOM COCTaBE KOHKPETHOIO OOBEKTa WCCIIEAOBAHUM; TIOJyYEHUI0 HAaBBIKOB
IPAKTUYECKOH paboThl B AHAIUTUYECKUX JAa0OpaTOpUAX IO KOHTPOJIO TEXHOJIOTMYECKOMN
JUCLUIUIMHBI IPOU3BOJICTBA.

2 MecTo TUCHUILTHHBI (MOAYJIS) B CTPYKTYpe 00pa3oBaTebHOI MPOrpaMMbl

JucuuiuinHa DKOaHATUTHYECKasi XMMUS BXOJUT B 4acTh y4eOHOTO IiIaHa pOpMHUPYEMYIO
y4acTHMKaMU 00pa30BaTeNIbHBIX OTHOIIEHUI 00pa30BaTeIbHOM IPOrpaMMmBbl.

Jns  u3ydeHuss ~ OUCHMIUIMHBI  HEOOXOMUMBI  3HAaHUS  (YMEHHUS,  BJIAJCHHA),
c(OpMHUPOBAHHBIE B PE3y/IbTAaTE U3YUECHUS AUCLUILINH/ IPAKTUK:

Xumus

3HaHus (yMEHUs, BIAJCHUS ), IOJTYUYEHHbIEC IPU U3yUYEHUH JAHHOM JTUCUUIUIMHBI Oy Iy T
HEOOXOIUMBI JJIs1 U3YUCHHS JUCLIUTUINH/TIPAKTUK:

JlabGopaTopHbIil NPaKTUKYM MO IPUPOIOIIOIB30BAHHIO

Mertposorus, cTangapTH3alys U cepTu(UKalus B MPOMBIIUICHHON U 3KOJIOIMYecKOn
0e30macHOCTH

DKcrepTr3a MpoeKTOB

3 KomnereHunu odyuyawinerocsi, opmupyemsbie B pe3yabTaTe 0OCBOCHHS

JUCHUIIMHBI (MOAYJIs1) M IVIAHMPYeMble pPe3yJbTAThbl 00yUeHUst

B pesynbrare ocCBOEHHMS JOUCHMIUTUHBI (MOAYNsl) «ODKOAHAIUTUYECKAs XUMHSD)
00yyaromuics 10JKeH 001a1aTh CIEYIOIUMHI KOMIETCHIIUSMHI:

Kon unaukaropa Nuaukatop 10CTUKEHNS] KOMITIETCHIIMT

VYK-1 Cnioco0eH ocyIecTBIATh MOUCK, KpUTUUECKUN aHAIN3 U CUHTE3 HHPOPMALIUHU, TIPUMEHSThH
CUCTEMHBIHN ITOAXO ISl PELIEHUS TOCTABJIEHHBIX 3a7a4

VK-1.1 AHanusupyer 3a/1a4y, BeIIEINsIS ee 0a30BbIe COCTABISAIONINE, paCCMaTPUBAET

U OpeajiaraCtT BO3MOXHBIC BapHAHTHBI PCHICHUSA IMOCTaBJICHHOM 3aJa4u,
OL€HUBaA UX JOCTOMHCTBA U HEJOCTATKHU

YK-1.2 Omnpenensier, UHTEPIPETUPYET U PaHKUPYET UH(POpMaIHIo, TpedyeMyto JUis
pelIeHHs OCTaBIEHHON 3a/1a4uM; OCYIIECTBIIAET MOMCK MH(POpMALUU 10
pa3IUYHbIM THIIAM 3aIIPOCOB

VYK-1.3 IIpu  oOpaboTke  wHpOpMamuu  omIM4aeT  (akTbl OT  MHEHH,
MHTEPIIPETani, OIeHOK, (GOPMHUPYET COOCTBEHHBIC MHEHHS U CYXKICHHS,
aApryMEHTHPYET CBOW BBIBOJIBI ¥ TOUKY 3PEHHS

[1K-3 Criocoben onpeaensiTh HOpMAaTUBHBIE YPOBHH JIOIYCTUMBIX HETaTUBHBIX BO3JIEHCTBHI Ha
4eJIoBEKa M OKPYKAIOIIYI Cpeay; NPOBOAUTh H3MEPEHHS YpOBHEH OMNACHOCTEN B cpere
oOurtaHusi, oOpalaThIBaTh IOJYYEHHBIE pE3YyJbTaThl, COCTABJISATh MPOTHO3bI BO3MOXKHOTO
pa3BUTUSl CUTyallMW; aHAJIU3UPOBATh MEXAHM3MBbl BO3JEHCTBUS ONACHOCTEH Ha 4YEJIOBEKA,
OTpeIeNATh XapaKTep B3aUMOACHCTBHSI OpraHu3Ma YeJIoBeKa C OMACHOCTAMU Cpe/ibl OOUTaHUS C
Y4eTOM CIHEeIU(PHUKH MEeXaHU3Ma TOKCHYECKOTO JCHCTBHS BPEIHBIX BELIECTB, SHEPreTUYECKOTO
BO3JCHCTBUS W KOMOWHHPOBAHHOTO JEHCTBUS BpeAHBIX (DAKTOPOB; OINpPEAENsATh ONacHbIE,
Ype3BbIYaIHO OMACHBIE 30HbI, 30HbI IPUEMIJIEMOTO PUCKA

[1K-3.1 OcymiecTBisieT MOHUTOPHHT (DYHKIIMOHUPOBAHHUS CHUCTEM OOECIICYCHUS H
yIpaBiI€HUSI  OXpAaHOW  OKpyXKaroumled  cpedbl, OXpaHOH  Tpyna,
0€3011aCHOCTHIO B YPE3BBIYAWHBIX CUTYAIUSIX

[1K-3.2 [IpoBomuT  IUIAHUpOBaHME W JOKYMEHTAJIbHOE  CONPOBOXKACHUE
JEeSITEILHOCTH 110 COOJTIOJICHUIO MITH JTOCTHKEHHIO TPEOOBaHHIA




HOPMAaTHBHBIX aKTOB B cpepe OXpaHbl OKpYXkKarolleil cpeibl, OXpaHbl TPYa,
6€30I1aCHOCTH B UpE3BbIYAHBIX CUTyaLUsAX

[1K-3.3

Crnioco0eH ocyIIeCTBISATh KOHTPOJIb CONEP)KaHUS B UCIIPABHOM COCTOSIHUU
CHCTEM M CPECTB 3aIlIUTHl OKPY’KAIOLIEH Cpeibl, padouyux MecCT, CUCTEM U
CPEJICTB 3aIUTHI IIPH Ype3BbIYaHbIX cuTyarusax. CrnocoOeH oCyliecTBIATh
KOHTPOJIb BBITIOJIHEHMS 3aIUIAaHUPOBAHHBIX MEPOIPHUSATHNA MO OXpaHe

OKpYyXalollei cpeapl, OXpaHe TpyJaa, oOecrneueHuro Oe30MacHOCTH B
Ype3BhIYANHBIX CUTYALIUAX HA O0BEKTE

IIK-4 CrocobeH OpHEHTHpPOBAaTbCS B OCHOBHBIX NpoOsiemax TexHocpepHOW O0e30macHOCTH,
MPUHUMATh yYacTHE B HAYYHO-HCCIIEIOBATEILCKUX pPa3padOTKax MO MPOQUIIO0 MOATOTOBKH:

CUCTCMATHU3UPOBATb

I/IH(bOpMaLII/IIO II0 TEMC HCCHCHOB&HHﬁ, IIpuHHUMaTb Y4YaCTHE B

JKCIIEpUMEHTaX, 00palaThIBaTh NOJYYCHHBIC NaHHbBIC, peIIaTh 3adadyd NpoQecCHOHATHHON
JEATEIbHOCTH B COCTaBE HAYYHO-HCCIIEL0BATEIbCKOIO KOJUIEKTHBA; MCIIOJIb30BAaTh 3aKOHBI U
METOAbl MAaTEMAaTUKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX U IKOHOMHYECKUX HAyK IIPU PELICHUH

HpO(l)eCCI/IOHaJ'IBHBIX 3a1a4; INPUMCHATHh Ha IPAKTHKEC HABBIKKM IIPOBEACHHA W OIHMCAHUA
HCCHeﬂOBaHHﬁ, B TOM YHMCJIC OKCIICPUMEHTAJIbHBIX

I1K-4.1

B cocraBe Hay4HO-HCCIEA0BATEIBCKOTO KOJUIEKTUBA IIPUHUMAET y4acTHE B
pa3paboTKe M HKOJOr0-3KOHOMHUYECKOM OOOCHOBAHMU IIAHOB BHEIPEHUS
HOBOM IPUPOJOOXPAHHOM TEXHUKA M TEXHOJIOTHHM, 3KOHOMHYECKOM
PEryJIMpPOBaHUM IPUPOLOOXPAHHOM AEATEIbHOCTU OPraHU3aLMH

[1K-4.2

B cocTtaBe Hay4yHO-HCCIIEIOBATENBCKOTO KOJUIEKTUBA IPUHUMAET YYACTUE B
pa3paboTKe MEPONPUITHH 1O CHIXKCHHIO TOXKAPHBIX U JIPYTUX PHCKOB
YpEe3BbIYANHBIX CUTyallui

[1K-4.3

B cocraBe HayyHO-HCCIIEI0BATENBCKOTO KOJUIEKTUBA IPUHUMAET y4aCTHE B
OLIEHKE pe3yJIbTAaTUBHOCTU U A(PPEKTUBHOCTH CHUCTEMBI YIPaBICHUS
OXpaHOM TpyJa




4. CTpyKTYypa, 00bEM H COEepP:KaHUE TUCUMILTUHBI (MOTYJIs1)
OO01mast TpyI0eMKOCTh TUCIUTUTMHEI COCTaBIsIeT 3 3a4eTHBIX eannaull 108 akaa. yaco, B TOM YHUCIIE:

— KOHTaKTHas padoTa — 8,6 akaj. 4acos:

— ayuTopHas — 6 akaJl. 4acos;
— BHeayIuTOpHas — 2,6 akaj1. 4acos;
— caMocTosiTenbHas pabora — 90,7 akaj. 4acos;
— B popMe MpakTUIeCcKor moAroToBku — 0 akaj. Jac;,
— ITOJITOTOBKA K dK3aMeHy — 8,7 akaj. yac

d)opMa aTTCCTallMH - OK3aMCH

AynuTopHast
KOHTAKTHAS § 8
abora 25 Bun
o p s X dopMa TeKyIIEro KOHTPOIIs Kon
Paznen/ Tema & (B aKax. dacax) | § £ camocTosTenpHO
50 . yCIIeBaEMOCTH 1 KOMIIETEHIIN
JCIUTUTAHBI 4 5 [~ i .
Jal O & IIPOMEKYTOYHON aTTECTALNN 1%
Jlex| . |mpakr| 28 paGoTI
<
sam| . zam. [ &
1. pa3gen 1
- opopmiIeHUE
oT4eTa I10 VK-1.1,
1ab0paTOpHOI VK-1.2,
1.1 1. OcHOBHBIE  METOABI pabote «Beceiu | 3amura 1abopaTopHOH paboTHL. YK-1.3,
XMMHYECKOTO  aHATUTHIECKOTO B3BEIIHBaHUE; KosmnokBuyM 1o Teme IK-3.1,
aHam3a. OcHarieHue 2 10 - «KonnuecTBEeHHBIH XUMHUECKHI TIK-3.2,
COBPEMEHHOH 5KOaHAJIMTHYECKOH CaMOCTOSATENBHO |  aHaluu3. MEeTONbI pa3ieNeHus 1 IK-3.3,
naboparopuu € U3yueHHe KOHLIEHTPUPOBAHUS BEILLIECTB [1K-4.1,
METOAUYECKON U I1K-4.2,
yueOHOMI T1K-4.3
JIUTEPATYPHI.
VK-1.1,
- YK-1.2,
CaMOCTOATENBHO | 3amuTa 1a00paTopHOil pabOThL. YK-1.3,
1.2 2. Metos pasienehus i ¢ U3y4YeHHUe KonnokBuym no teme IK-3.1,
) ’ p 10 yueOHOil 1 «KonnuecTBeHHBIM XUMUUECKHUI TIK-3.2,
KOHLICHTPUPOBAHHMS BELICCTB
5 HAYYHO - aHanmu3. MeTo/bl pa3iesieHus 1 I1K-3.3,
TEXHUYECKOU KOHIEHTPUPOBAHUS BEIIECTB IK-4.1,
JIUTEPATyPHI. I1K-4.2,
TIK-4.3
- opopmileHHE
oTYeTa 1o
n1ab0paTopHOI VK-1.1
pabore VK-lIZ’
«I'paBUMETpHSY; s
p P Jomamnee 3aganue Ne 1, VK-1.3,
- permieHHe
Ny KOHTpOJIbHAs paboTa U TIK-3.1,
1.3 3. I'paBEMeTpHYECKHH METON JIOMAIIIHETO
58 . KOJIJIOKBHYM IO TEMe TIK-3.2,
aHanM3a 3aganus Ne 1; .
) «['paBuMeTpuUecKuil METO, TIK-3.3,
CaMOCTOSITEIILHO aHamsay TIK-4.1,
T1K-4.2,
€ U3y4YCHHUE K43
METOIMYECKOH U '
yueOHOMI
JIUTEPaTyphI




- oopmileHUE

oTyera 1o VK-1.1
1a00paTOpHOI YK-lIZl
« 5:6;;; - 3amura 1abopaTopHOii pabOTEL. YK-1.3,
1.4 4. TutpumMeTpUYeCKHA METO/T 20 ¢ }:»_ 3atl Jomainee 3ananue Ne 2, TK-3.1,
aHau3a. Kucnorno-ocHoBHOE 9’ ’ KOHTpOJIbHAas paboTa u IK-3.2,
- pelicHHE
TUTPOBaHUE OMAIIHETO KOJJIOKBHYM I10 TEME TIK-3.3,
?az(aﬂm No 2 «TUTPUMETPUYECKIH METO/ TK-4.1,
- TIK-4.2,
§ TK-4.3
CaMOCTOSITENHLHO
¢ U3y4YeHHUe
- opopmIteHHE
oTyera 1o VK-11
1ab0paTopHOit YK-1.21
padore 3amura 1a00paTopHOI paboTHL. YK-1.3,
«OkcuumeTpust
15 5. 5 KonrtposbHas pabota u TIK-3.1,
OKHUCIUTENIBHO-BOCCTAHOBUTEIBH 24 ’ KOJIJIOKBHYM IO TEME TIK-3.2,
0€ TUTPOBAHUE CAMOCTOSTENHO «OxucnurensHo-BoccTanoBuTebH | TTK-3.3,
0€ TUTPOBAHHE» TIK-4.1,
€ U3y4eHue IK-4.2
METOANYECKON 1 K- 4 3’
yueOHOM '
JIUTEPATYPhI
- opopmIteHHE
OT4YeTa 10 VK-1.1,
1ab0paTopHOit YK-1.2,
pabore . VK-1.3,
3amura 1a00paTopHOi paboTHIL.
«DoTOMETpHSIS» TIK-3.1,
16 6. OHU3HKO-XUMHUYECCKUE 20 . KonrtposbHas pabota u [K-3.2
METOAbI aHAJIU3a _ KOHH(}(?KBHYM 10 TEMEC HK'33,
CaMOCTOSITENTEHO «DOTOMETPHD TIK-4.1,
€ U3y4cHue TIK-4.2,
METOAUYECKOM 1 T1K-4.3
yueOHOMI
Htoro o pasaeny 90,
UTtoro 3a cemectp 90, 3K3aMeH
HTOro Mo JAUCIUILTHHE 90, 3K3aMeH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B mporecce npenonaBaHus JUCHUIUIAHBI « DKOAHATUTUYECKAS XUMHUSD) MPUMEHSIOTCS
TPAAULIUOHHBIC H I/IH(I)OpMaI_[I/IOHHO HACBIIICHHBIC OINCPCIKAOIINC TCXHOJOIMH, AACKBATHBIC
CaMOOpTraHU3aIlMK CTYJACHTOB B Mpo(deccHoHaIbHOM 00pa3oBaHuu. B xoxe oOydyeHust Oyaymumx
CHELHATNCTOB HEOOXOIUMO HE TOJIKO (hOpMHUpPOBATh KOHKPETHBIC 3HAHUs, HO U pa3BUBATh
HaBBIKHA TPO(ECCHOHATBHOIN pedieKCHH, YMEHUE MTPOTHO3UPOBATh COJICPKAHUE H XapaKTep HX
Oynyimied NesTeNbHOCTH C YYETOM HOBBIX COIHMATbHO-dKOHOMHYECKUX PEaNIHid, BBIJIBUTaTh
HOBBIC II€JM W 3a7add, (pOPMHUPOBATH BBHICOKYIO MOTHBAIIUIO K TOCTOSHHOMY OOYYCHHIO U
camMo00pa30BaHUIo.

Jlek1MOHHBIN MaTepHuall 3aKperuiieTcs B XOoJe J1abopaTOpHBIX paboT, HA KOTOPBIX
BBIIIOJIHSIIOTCA ~ MHAUBUAYAJIbHbIC 3aJaHusl 10 IMpoiaeHHoW Tteme. Ilpu  npoeneHun

71a00paTOPHBIX 3aHIATUN HCIOJB3YEeTCS METOJ KOHTEKCTHOTO OOYYEHHs, KOTOPBIH MO3BOJISET
YCBOUTH MaTCpural IIyTEM BbISABJIICHUA cBsI3ell MCKAY KOHKPCTHBIM 3HAHUEM U €T0 IPUMCHCHUCM.

CamocrosTenbHas padoTa CTUMYJIUPYET CTYJCHTOB K CAMOCTOSITEIIbHOM IIPOPAOOTKE TEM
B TIPOIIECCE MOATOTOBKH OTYETOB I10 JIA0OPATOPHBIM paboTaM, PEIICHUIO TEMATUISCKUX 3aIaHni
U TIOJTOTOBKH K pPyOEXKHOH M 3aKIIOYHUTEIBHOW AaTTeCTalliH, T.€. CIIOCOOCTBYET Pa3BUTHUIO
HAaBBIKOB CHUCTCMATHU3AlMHU PC3YJIbTATOB JSKOAHAIMUTHYCCKOTO aHAJIM3a MNPHUMCHUTCIIBHO K
npodeccHOHaNbHON JesTebHOCTH COBpPEeMEHHBIC WHTEPAKTHBHBIC CPEICTBA IO3BOJISIOT
HKCIIEPUMEHTUPOBATH C HOBBIMU (hopMamu KOHTpoJsl. CTyIeHTaM B X0e 00yUYeHHsT HEOOXO0JMMO
UCIIOJIB30BaTh CPEICTBA HH(DOPMAIIMOHHO - 00Pa30BaTEIBHOM CPEIBI.

6 YueOHO-MeTOANYECKOE 00ecTieyeHre CAMOCTONATeIbHOI padoThI 00y4aroUXCst
[IpencraBneno B npuinoxxenun 1.

7 OueHoOYHbIE CPeACTBA /1 NPOBeleHHUs] IPOMEKYTOYHOM aTTecTalMu
IIpencraBneHs! B IPUIOKEHUN 2.

8 YuedHo-MeTOoqMYECKOE M HH(POPMAIIHOHHOE 00ecTIiedeHHe THUCITUTITHHBI (MOTYJIsl)
a) OcHoBHas JIUTEpaTypa:
1. Awmxanutuyeckas XuMmus . yueOHoe mocobuwe Uit By3oB /  A. W. Anapues,

I'. K. Jlynenko, T. I1. AnexcanapoBa, A. A. KazakoBa. — 2-¢ u3., ucrp. u 10on. — MockBa :
N3narenscTBO HOpaiir, 2020. — 107 ¢. — (Beicmee oOpa3oBaHue). —
ISBN 978-5-534-07837-4. — Texkct : snektponubii // DBbC IOpaiit [caiit]. — URL:

https://urait.ru/bcode/453200 (mata oopamierus: 09.03.2024).

2. Banora (KombutoBa), B. JI. AHanuTudeckas XUMHSI U (PU3HKO-XUMHUYECKHE METOIbI
aHaym3a : npaktukym / B. JI. Banosa (Komsuiosa), E. 1. Tlapmuna. - 2-e usg., crep. - Mocksa :
N3 narenscko-Toprosas koprnopanus «Jlamkos u K°», 2020. - 198 c. - ISBN 978-5-394-03528-9.
- Tekcr : anextponnsiit. - URL: https://znanium.com/catalog/product/1092964 (nata oOpateHus:
09.03.2024). — Pexxum J0CTYyIIA: TI0 TMOAIHKCKE.

0) JlonmosiHUTEIbHAS JIMTEpPaTypa:

1. OCHOBBI aHATUTUYECKOW XMMHH: TTPAKTHIESCKOE PYKOBOJCTBO : pykoBojcTBO / FO.A.
Bbapb6anar, A.B. I'apmami, O.B. Monoraposa, E.A. Ocunosa ; nox penakuueit FO.A. 3onotoBa [u
np.]. — Mockaa : Jlaboparopus 3nanuii, 2017. — 465 c. — ISBN 978-5-00101-567-3. — Texkcr :

ANMEeKTPOHHBIA /| DnekTpoHHO-OMONMMoTeuHass cuctema «Jlawp» :© [caiit]. — URL:
https://e.lanbook.com/book/97410 (nara obpamenus: 14.02.2024).



2. 3omotoB, }0.A. BBeneHue B aHAIUTUUECKYIO XUMHIO | ydeOHoe nocodue / FO.A. 3omoroB. — MockBa
: Jlaboparopus 3Hanui, 2016. — 266 c. — ISBN 978-5-93208-215-7. — Tekct : 3MeKTPOHHBIH //
DnexkTpoHHO-OMOMHOTeUHass cuctema «Jlamb» : [caiit]. — URL: https://e.lanbook.com/book/84079
(mara obpamenus: (mata oopamenus: 14.02.2024).

2. AnanmuTtnyeckas XuUMHA. TUTPUMETpHYECKHE W TPaBUMETPHUCCKHE METOIbI aHaU3a !
yuebHoe mocobue / M. A. Bapnamoa, H. JI. Kanyruna, JI. I'. Komsana [u gp.] ; MITY. -
Maruutoropck : MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM). - 3ari. ¢ tuty:. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20331 (mata oOpamenus: 29.06.2023). -
MaxkpooObeKT. - TekcT : aIeKTpoHHBIH. - CBeeHus Jo0cTymHbI Takke Ha CD-ROM.

3. BapnamoBa, U. A. ®usuko-XxuMHUECKHUE METOJbI aHaimu3a : ydebHoe mocodbue / U. A.
Bapnamosa, H. JI. Kanyruna, JI. I'. Konsaa. - 2-e uzn., moaror. mo ned. u3z. 2008 r. - MarHuToropek :
MI'TY, 2011. - 1 »smexrpon. onrt. jauck (CD-ROM). - 3arnm. ¢ turtyn. oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3703 (mara oOpamenus: 14.06.2023). -
MakpooObeKT. - TekcT : aneKTpoHHbIH. - CBeaenus noctynssl Takxke Ha CD-ROM.

4. Kpatkuili cnpaBoyHHMK (u3MKO-XUMHUYecKux BenuuuH / coct.. H. M. bapon, A. M.
[TonomapeBa, A. A. PaBaens, 3. H. Tumodeena; mox pen. A. A. Papnens, A. M. [lonomapesoii. - 10-¢
u3., ucnp. u gom. - CII6. : UBan ®denopos, 2003. - 238 c. : mi. - ISBN 5-8194-0071-2. - Tekcrt:
HEINOCPEACTBEHHBIN.

5. MUszBectuss BplcmMX Yy4yeOHBIX 3aBeJeHMH. XHMUS W XUMHYECKas TEXHOJIOTHSL:
Hay4YHO-TexHH4Yeckui xypHan — ISSN 0579-2991.

B) MeToanyeckue yKazaHusi:

1. Kanyruna, H.JI. OKucIuTenpHO-BOCCTAHOBUTENILHOE TUTPOBAHUE: METOAMYECKUE YKa3aHUS
K TaOOpaTOpPHBIM paboTaM MO JTUCIHUIUTHHAM «AHAJTUTHYECKast XUMUS U PU3UKO-XUMHUECKUE METO/IbI
aHanu3a», «OKOAaHaJUTHYECKasd XUMHS», «AHAIUTUYECKHMH  KOHTPOJIb  METAJLIyprH4eCcKOro
MIPOM3BOJICTBAY JUIS 00YUAIOMKXCS TI0 BCEM HANPaBICHUSIM MOATOTOBKH M CHIEIIMATBHOCTSIM BCeX GOpM
obyuenus / H.JI. Kanyruna, M.A. BapmamoBa, MarHuToropckuii roc. TeXHuueckuit yH-T um. I'. .
HocoBa. — Marautoropck : MI'TY um. I'. 1. Hocosa, 2017. — 25 c. — TekcT : Hemocpe1CTBEHHBIH.

2. Bapnamoa, W.A. Kowmmiekcomerpus. KoMmiekCOHOMETpUYECKOE  THTPOBAHHUE:
METOAMYECKHE yKa3zaHUs K JabopaTOpHOil paboTe MO AUCHUIUIMHAM «AHAIMTHYECKAas XUMHUS |
OXMA», « DXMAY, «DKoaHaTUTHUYECKA XUMUS», «AHATUTUYECKUNA KOHTPOJb METAJUTyprudecKoro
MIPOM3BOJICTBAY JUISI 00YUAIOIMIUXCS TI0 BCEM HAINPaBJICHUSIM MOATOTOBKH M CIIEIIMATBHOCTSAM BCeX (GopM
obyuenust / 1.A. Bapnamosa, H.JI. Kanmyruna;, Marauroropckuii roc. TeXHudeckuii yH-T um. [. U.
HocoBa. — Marunutoropcek : MI'TY um. I'. M. Hocosa, 2017. — 20 c. — TekcT : Hermocpe1CTBEHHBIH.

3. BapnmamoBa M.A. KuciaotrHo-ocHOBHOe TuUTpoBaHHe. Meroandeckue yKa3zaHUs K
nabopaTtopHoil paboTe Mo AMCHUIUIMHAM «AHAIUTHYECKas XUMHs», «DU3MKO-XUMUYECKHUE METOIbI
aHamM3a», «OKOAHATIUTHYECKAs XUMHs» I OOyYarolIMXCs BCEX HalpaBlIEHUH IOATOTOBKH U
cnenuanbHocTel Bcex (opm oOyuenus/ W.A. Bapnamosa, H.JI. Kamyruna, Komsna JL.T;
Marnurtoropckuit roc. texuuueckuit yH-T uM. I'. M. HocoBa. — Marnuroropck : MI'TY um. I'. W.
Hocoga, 2020. — 16 c. — TeKCT: HeMOCPEICTBEHHBIN.

4. Bapnamosa M.A. I'paBuMeTrpuyeckuii aHanu3. MeToauueckue ykazaHus K JIabopaTopHOU
paboTe Mo TUCIHUIUIMHAM «AHAIUTUYECKas XUMUA», «DU3MKO-XUMUYECKHE METOJIbl aHAIHU3ay,
«OKOaHANIUTUYECKAs XUMHUS» ISl O0YJaroIuXcsl BCEX HAIMPABICHUN MOJITOTOBKH U CHEIHMATBLHOCTEH
Bcex (opm oOyuenus/ M.A. Bapnamora, H.JI. Kamyruna, Komsma JI.I'.; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. W1. Hocosa, 2020. — 19 c. —
TeKcT: HemocpeICTBEHHBIN.



5. BapnamoBa MN.A. I'paBumerpus. Metoauyeckue ykazaHHs Ui CaMOCTOSITENBHOW pabOThI 1O
JUCLUIUINHAM ~ «AHQJIUTUYECKas  XUMU, «DU3UKO-XMMHYECKHE  METOAbl  aHaIMU3ay,
«DKOaHAIUTHYECKAsT XUMUSD» JUIsI OOYYaIOIINXCSl BCEX HANPABICHUN MOATOTOBKU U CHEIMAIBHOCTEH
Bcex (gopm oOyuenms/ U.A. Bapmamosa, H.JI. Kanyruna, Kattomenko O.M.; Marautoropckuii roc.
texHuueckuid yH-T uM. I'. . HocoBa. — Maruutoropck : MI'TY um. I'. K. Hocosa, 2020. — 38 c. —
TeKcT: HemocpeICTBEHHBIN.

6. BapnamoBa M.A. KonuuecTBeHHbIH aHanmu3. Metox HedTpanuzauuu. MeToauuecKue
yKa3aHus JUISI  CaMOCTOSITENIbHOM  paboThl 1O  AMCHUIUIMHAM  «AHAJIUTHYECKas  XUMHS,
«DU3UKO-XMMHUYECKHE METOJIbl aHaIu3a», «JKOaHAJIWTUYECKass XUMUS» Ul O0y4yaroUuIuxcs BCEX
HaIpaBJIeHUH TIOJITOTOBKH M CIIeMAIbHOCTEN Beex ¢popMm oOyuenus/ M. A. Bapmamosa, H.JI. Kanyruna,
Komspa JI.I'.; Marautoropckuii roc. rexuuyeckuii yH-T uM. I'. 1. HocoBa. — Marauroropck : MI'TY
uM. I'. 1. Hocosa, 2020. — 30 c. — TekcT: HenmocpeACTBEHHBIM.

r) [Iporpammuoe odecnieuenue u UutepHeT-pecypebi:

IIporpammHoe oGecneuenne

HanmenoBanue .
11O Ne noroBopa Cpox neicTBuS TUIICH3UN
M(?fgsfsfilgr? a2I007 Ne 135 ot 17.09.2007 OeccpoyHo
7Zip cB00OHO pacmpocTtpansemoe [10 6eccpouHo
FAR Manager cB0OOAHO pacnpocTpansemoe [10 6eccpoyHo
Bpayzep Yandex |cBoGoaHO pacmpoctpansemoe [10 06eccpoyHO

IIpodeccnonanbHbie 6a3bl JAHHBIX U HH()OPMALMOHHBIE CIPABOYHbIE CUCTEMbI
Hasanue kypca Ccplika

OnekTpoHHass 0Oa3a TmepuoaWyYecknx wu3gaHuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HarmonanbHast HUH()OPMAIOHHO-aHATUTHYECKAs
cucreMa  —  Poccuiicknii  mugexc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHII)
ITouckoBass cucrema Axagemusi Google (Google ) )
URL.: https://scholar.google.ru/
Scholar)
denepanbHOE rOCyIapCTBEHHOE OroKETHOE
YUpEKICHHE «DeepanbHbIit uncrutyt|URL: http://www1.fips.ru/

HpOMBIHIHCHHOﬁ COOCTBEHHOCTH

Poccwuiickas ['ocynapcTBennas oudnnoreka. Karanoru [https://www.rsl.ru/ru/4readers/catalogues/

OnextpoHHble pecypcebl oubmmoreku MI'TY um. T'.W. https://host. megaprolib.net/MPO109/Web
Hocosa ' ' '

9 MaTepuajibHO-TeXHHYECKOe o0ecnevyeHue T CHUTITHHBI (MOTYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOG obecrieueHue JUCHUIIIIMHBI BKJIIFOYACT!


http://www1.fips.ru/
http://www.rsl.ru/ru/4readers/catalogues/
http://www.rsl.ru/ru/4readers/catalogues/

1. VueOHble aynuTOpWU AJIsi MPOBEICHUS 3aHATUN JIEKIIMOHHOTO THma. OCHaIIeHHE
ayJUTOPUU: MYJIbTUMEIUIHHBIC CPEICTBA XPAHEHUS, TIEPeIauu U MPEICTaBICHIS HH(POPMAIHN

2. YueOHBIE ayqUTOPHH IS TPOBEACHHs JTaOOpaTOPHBIX 3aHSATUH, TPYNIOBBIX U
WHIMBUAYATbHBIX KOHCYNbTanui, OcHalleHue ayauTopuu: HarisimHeie MaTepuabl: TaOJIHIIbL,
CXEMBI, TJIAKATHI.

3. Ilomemenust st CaMOCTOSTEIBHOW pabOThl OOYYAIONIMXCS W IMPOMEKYTOYHOM
arrectauuu. OcHamienue ayautopuu: IlepconanmpHble KommbroTepbl ¢ makerom MS Office,
BBIXOJIOM B VIHTEpPHET U C JOCTYIIOM B AJIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO CPEIy
YHHUBEpCUTETA

4. TlomemeHus s XpaHEHHS H NPOPUIAKTUYECKOTO OOCIYyKUBAHUS YUIEOHOTO
obopynoBanusa. OcHamienne ayauropun: Cremnaxu, celdsl s XpaHeHHS Y4eOHOTO
obopynoBanus. IHCTpYMEHTBI [ pEMOHTA JIAOOPaTOPHOTO 00OPYIOBAHUSI.



MNPUJIOKEHMUE 1

6. YueOHo-MeTO1UYeCKOe o0ecTiedeHe CAMOCTOSITEILHOM padoThl 00y4aroIuXCcsi

CamocrosaTenbHass paboTa o0OydaroUIMXCsl MOApa3fenseTcs Ha ayAUTOpHY, KOTopas
IIPOMCXOAUT KaK BO BpeMs JIaDOpaTOPHBIX 3aHATUH, TaK U Ha IUIAHOBBIX KOHCYJbTAlUSX, U Ha
BHEAYIUTOPHYIO, MPOUCXOAIIYI0 BO BpeMsl MOATOTOBKM CTYACHTAaMH OTYETOB IO JIAOOPaTOPHBIM
3aHATHUSAM U BBINOJIHEHUS JOMAIHUX 3aJlaHUM, a Tak)Ke MPU MOJArOTOBKE K KOHTPOJIbHBIM paboTaM U
KOJIJIOKBHYMaM.

AyauTopHas caMOCTOsTeNbHasE paboTa oOydaromuXxcsl MpeArnoaraeT 3aumTy jJabopaTopHOit
paboThI, MPOXOKIACHHE KOHTPOIBHOW padOThI M YCTHOTO OMPOCA - KOJUIOKBHYMA IO KaXJI0My pa3ieny
JUCUUIUINHBI. KoHTponbHas padoTa BKIIOYAIOT TEOPETUUECKUE U MMPAKTUYCCKUE 3aaHMsI, OTBETH HA KOTOPHIE
TpeOyIOT ITyOOKOTO MOHMMAHHUS W3YYEHHOTO Marepuana. MakCHMallbHOE KOJIMYECTBO OAJIOB B KaXKIOH Teme
kypca — 10. KommokBuym BkintouaeT B ce0sl yCTHBIE OTBETHI CTYICHTOB 110 METOAMKAM MPOBEACHUS UCTIBITAHHUNA U
00BSICHEHHS Pe3yIbTATOB DKCIIEPUMEHTA.

KouTpoabHblie Bonpochl o TeMe «O0beKThI HCCIeJ0BAHNI IKOAHATUTHYECKOH XUMUH. OCHOBHbBIE
MOHSITUSI METOI0B IKOAHAIUTHYECKOI XuMHUHU. Crioco0bl KiIaccuGUuKaAlUM U TeopeTHYeCKHe OCHOBbI
METOJ0B aHAJUTHYeCKOH xuMuu. KojinyecTBeHHBIN aHAJIN3»

1. [IpenmMeT u 3a7a4M SKOAHATUTUYECKON XUMUH.
2. OOBEKTHI UCCIIETOBAHNNA DKOAHAIMTHIECKON XUMUM.
3. Hcrtounukn 3arpsi3HEHHMI  BO3AYyXa, OTKPBITBIX BOJOEMOB, IIOA3EMHBIX BOJ, IIOYBBI,

OMOJIOTUYECKUX OOBEKTOB.

4. BemecTBa, moanexaiue 5K0aHATHTUYECKOMY KOHTPOITIO B TIEPBYIO OUEpPeb.
5. [ToHsATHSA «METOT», KMETO/INKAY, «AHATUTHUYCCKUN CUTHAI, «aHATUTHYECKAsT PEaKIIHs».
6. Oco0eHHOCTH aHATTUTUYECKHX PeaKIIHii, TpeOOBaHMUSI, TPEIBABISIEMBIC K HHIM.
7. Kiaccudukaimst METO0B SKOAaHATTUTUYECKON XUMUMU.
8. OCHOBHBIE XapaKTEPUCTUKH METOAOB IKOAHATTUTHUECKONH XUMUH.
9. Kinaccudukaimst METOI0B KOJIMYECTBEHHOTO aHAJIH3a.
10. [ToaroroBka mpoObI K KOJTMUECTBEHHOMY aHAJH3Y.
KOHTpOJIbHLIe BOIIPOCHI 110 TEME «XHNMHYeCKHe MeTOoAbI aHAJIHN3a: FpaBHMeTpH‘[eCRHﬁ aHaJINn3.
HpuMeHe}me METOA0B XUMHUYECCKOT0 aHAJIU3a 1JId MOHUTOPUHIA HCTOYHUKOB onacHocCTeil B cpene
o0uTAHUS»
1. CymHOCTh TPaBUMETPUYECKOIO aHalu3a, Kiaccudukamus, o0JacTb €ro MpUMEHEHUsS B
HKOAHATUTUIECKOM KOHTpOJIE.
2. Teopernueckre OCHOBBI  BBIACTICHHS OCaJKOB W3 PAaCTBOPOB HEOPraHWYECKHUMU U

OpraHNU4YCCKUMU pCarCHTaMu.

Br10op BeMUMHBI  HaBECKU.

PacTBOpeHne aHanmu3upyeMOro BEIECTBA.

Ocaxnenue @unbrpoBanue. [IpoMmbiBanue ocaka.

BricymuBaHue u npoKaJIMBaHUE OCAIKa.

Omunbxu MeTo/1a, CHOCOOBI UX YCTPAHEHHUS.

MeTOI[I)I IMOBBIIICHWA TOYHOCTHU B I'PAaBUMETPUICCKOM aHAJIN3C.
Bbruncnenus B rpaBUMETPUYECKOM aHAIIU3E.

10. [IpuMeHeHne rpaBUMETPUYECKOrO aHAIN3a B YKOAHATTUTUIECKOM KOHTPOJIE.

©CoOoNO O AW



KonTtpoJbHbIe BONPOCHI 10 TeMe «XUMHYECKHEe METOAbI AHAN3Aa: TATPUMETPHYECKH I aHAIU3.
IIpuMeHeHHE METOI0B XUMHUYECKOT0 AaHAJIN3A /1JIsl MOHUTOPUHIAa HCTOYHMKOB ONACHOCTEN B cpejie
OOMTAHUD»

1. CyurHoCTh TUTPUMETPUUECKOTO METO/IA, €T0 XapaKTEPUCTUKA.
2. KucnoTHO-0CHOBHOE M OKUCIIUTEIBHO-BOCCTAHOBUTEIBHOE TUTPOBAHHUE.
3. MeTo b1 OCaKIECHUS U KOMILUIEKCOOOpa30BaHMsL.
4. CriocoObl TUTPOBAHUS: TIPSMOE, OOpAaTHOE, THUTPOBAHUE 3aMECTHTEIIS.
S. Crioco0sl onpeziesieHns: KOHEUHOM TOUKH TUTPOBAHMUS.
6. Nunukaropsl.
7. [IpuroroBneHue pacTBOPOB TUTPAHTOB.
8. PacueTsl B TUTpUMETPUUECKOM aHAIIU3E.
9. [IpuMeHeHrne TUTPUMETPUUECKUX METOJ0B B SKOAHAJTUTUYECKOM KOHTPOJIE.
KoHTpoabHbIe BONPOCHI 110 TeMe «PU3MKO-XUMHYECKHE METOAbI AHAJIN3A.
MoJiekyasipHblid a0COPOIMOHHBII AHAIU3)
1. Teopernueckne OCHOBBI METOIa MOJIEKYJISIPHON a0COPOLIMOHHOM CLIEKTPOMETPUH.
2. 3aKOHBI MOTJIOIIEHHUS CBETA, YCIOBUS UX IPUMEHEHUSI.
3. Bnusinue pH cpezpl, IOCTOPOHHUX MOHOB HAa OKPACKY pacTBOPOB OINPEAEIIAEMBIX BEILIECTB.
4. Br160p pearenra.
5. Y CTpoHCTBO U MPUHLIUI JEHCTBUS (POTONIEKTPOKOIOPUMETPA.
6. BapuanTts! merona.
7. ITpumeps! ncciie0BaHuUs BO3AYIIHOM U BOJHOM cpelibl (POTOKOJIOPUMETPHUECKUM METOIOM.
KOHTpO.HBHbIe BOIIPOCHI IO TEMeE «DU3UKO-XUMHYECKHEe MeETOAbI aHAJIN3A.
BHeRTpongnqecme METOAbI AaHAJIN3A»
1. Krnaccudukanus u TeopeTudeckie OCHOBBI 3JIEKTPOXUMHUECKUX METOJOB aHAIU3a.
2. [Torennomerpuueckuit Meros1 aHainu3za. CymHOCTh MeToJla, 001acTh €ro MPUMEHEHHUs B
HKOaHAJIUTUYECKOM KOHTpOJIE.
3. [Ipsimast mOTEHIMOMETPHUS U MOTEHIIMOMETPUUYECKOE TUTPOBAHME: MPUMEHAEMAs almaparypa,
BBIOOP DJIEKTPOIOB.
4. HNonomerpust. NOHCENEKTUBHBIE DIIEKTPOABI.
S. [Tongporpaduueckuii MeTo1 aHAJIM3a U aMIiepoMeTpuyeckoe TuTpoBanue. CyIIHOCTh METO/IOB
¥ 00J1aCTh UX MIPUMEHEHHS B YKOAHATUTUYECKON XUMHH.
6. [Tonsiporpadust ¢ HaKOTIIEHUEM.
7. Ocmmnorpaduueckas u mepeMeHHOTOKoBas rmosisiporpadusi. CoBpeMeHHBIE MONSIporpadbl.
8. Oco0eHHOCTH aMIIepOMETPUIECKOTO TUTPOBAHUS C ABYMS WHANKATOPHBIMU JIEKTPOIaMHU.
9. OnextporpaBuMerpus. Cxema yCTaHOBKHM, NPUMEHSEMON IpPU 3JIEKTPOrpaBUMETPUUECKOM
ONpeeNIeHNN
10. DNEeKTpoIn3 Ha PTYTHOM KaToJe.
11. [IpakTHueckoe NpUMEHEHHE IIEKTPOrPABUMETPUUECKOr0 METO/1a aHAJIN3a B 3KOAHAIUTUYECKOU
XUMUHU.
KOHTpOJ’[LHLIe BOIIPOCHI IO TeMeE «Du3nueckue MeETOAbI AaHAJIU3A»
1. ATOMHO-a0COpPOLIMOHHBIN CTIEKTpaTbHBIN aHamu3. TeopeTndecKkue OCHOBBI METO/IA.
2. Arnmnapartypa.
3. [IpuMeHneHne MeToaa NP UCCIICIOBAHNN 3arPSI3HEHUN 00BEKTOB OKPYIKAIOIICH CPEIbI.
4. OMUCCHOHHBIN CIIEKTPAJIbHBIN aHaIu3. TeopeTnuecKue OCHOBBI METO/IA.
5. CxeMa HYMUCCHOHHBIX (DOTOMETPOB.



6. [IpakTueckoe TpPUMEHEHHE U1 DKOAHAJIUTUYECKOTO  KOHTPOJIS:  KAuEeCTBEHHBIM U
KOJIMYECTBEHHBIN aHAIN3.

BapI/IaHTLI TEMATHYICCKUX JOMAITHUX 33}13]—[]/[17[ AJIs CaMOCTOATEIbHOM paﬁOTbI CTYACHTOB I10 TEMaM

Jlomamnee 3axanue Ne 1

no TeMe «XuMH4YeCKHe METOAbI AaHAJIHU3A»

B nmomaniaem 3amanum o Teme « XMMHYECKHE METOIbl aHAITN3ay MepBas 3a/1a4a OleHUBaeTcs B 2,5 Oaruia;
BTOpas — B 1,5 Gauia; TpeThbs, yeTBepTas — B 2 Oaja.

3ajgaya Nel

W3 maBeckm TexHmueckoro cyibbumaa Hatpus Mmaccor 0,3000 T mocne oxucieHHs Cynbpuma mo cyibdara
nonyumwn 0,8250 r BaSQOs. PaccuuraiitTe MaccoBble [O0MU Ccepbl U Cylb(UIa HATPUS M CPaBHHUTE HUX C
TEOPETHYECKUM COJIePKAHUEM.

3agaya No2

Kakoit 06bem 4%-noro pactBopa (NHa)2C204-H20O Tpebyercst B3STh Ul OCaXICHHS KalbIlMs W3 PacTBOpa
XJIOpUJIa KalbIus, B KOTOPOM coaepkutcs okosio 0,05 r HOHOB Kamblus?

3amada Ne3
Brrancinte MoNsipHBIE MACCHI 3KBUBAIICHTOB KHCIIOTHI, OCHOBAHHMS U COJIH B CIEAYIONICH PEaKIIHH:
3 H3PO4 + 3 Ca(OH), = Ca3(PO)s + 6 H20.
3agaua Ne4

Ckonbko MunimiauTpoB 96% pactBopa cepHOM KuCHOTHI (TWIOTHOCTHIO 1,84 r/mMi) HeoOXomumo Jyis
npurotoBienus 100 v 0,5 H pacTBopa KuCIOTH? BerancinuTe TUTP 3TOTO pacTBoOpa.

Jomamnee 3aganne Ne 2

no TeMe «OU3HKO-XUMHUYECKHE METOAbI AHAJIHU32)

B nomamraem 3agannu 1o Teme « DU3NKO-XMMHYECKUE METOIbI aHAIM3ay TIepBas 3a/1a4a OleHUBaeTCs B 2,5
Oasta; BTopast — B 1,5 Oanma; TpeThs, yeTBepTas — B 2 Oasia.

3amauya Nel

AHanm3upyemblil pacTBOp COAEPIKUT HUTPAT-UOHBL. [ BX ompeaeneHusi COCTaBIIIA TaIbBAHUYECKYIO 11T U3
WHIUKATOPHOTO HUTPAT-CEIEKTHBHOTO AJIEKTPOJA M XJIOpcepeOpsiHOTo 3ieKTpoaa cpaBHeHus, uaMepumin I/C
MATA CTaHAAPTHBIX PACTBOPOB C HU3BECTHOM KOHIEHTPALMEH HUTPAT-UOHOB M TMOJYYHIA CJEIYIOLIUE
pe3yIbTaThI:

C(NO3), | 0,00001 | 0,0001 0,001 0,01 0,1
M




SHAC, mB 330 275 225 170 120

B Ttex xe ycnoBusix uamMepunu 3J1C nenu ¢ aHaau3upyeMbIM pacTBOPOM U HAIlUIH €€ paBHOU 250 mB.
Omnpepenurte METOAOM IPagyHUpOBOYHOrO rpaduika TUTP HUTPAT-UOHOB B aHAJIM3UPYEMOM PaCTBOPE.

3ajgaya No2

Ipu Tutpoaruu 50 em® consuoit kucaots! 0,01 H pactBopom NaOH monyuniu cienyromme TaHHbIe:

VNaoH, CM® 0 2 4 6 8 10

DJIEKTPOIPOBOI-HOC 1,500 1,090 0,672 0,633 0,991 1,350
Th PacTBOpa

W, 103(0m?)

[Moctpouts kpuByro THUTpoBaHUs B koopauHatax W — Vnaon. OnpenenuTs TOYKY 3KBHBaJICHTHOCTH.
PaccuntaTh HOpMaIBHOCTD COJISTHON KUCIIOTHI.

3amaga No3

O0pasern criaBa coaepkuT okouo 8 % ceunua. Kakyro HaBecKy cruiaBa HEOOXOJMMO B3STh JUIs ONPEAETICHUS €ro
9JIEKTPOTPaBUMETPHUECKUM METOJOM, YUUTBIBAsA, YTO Macca 0cajKa Ha aHOJE JOJKHA COCTaBIATh Okoio 0,2 2.
IIpuBenuTe CXeMBI IIPOLECCOB, IMPOTEKAOIIMX HA KAaTOJAE U AHOJE, MOHHBIE U MOJEKYJSIPHBIE YPAaBHEHUS
3JIEKTPOJIN3a PACTBOPA HUTPATa CBUHLIA.

3amaya Ned

13 maBecku cramu 0,25 2 oce cooTBeTCTBYyIomIeH 06paboTkn momyuwmm 100,0 ¢y’ OKpaIeHHOro B KPacHEIi
BT KOMIUJIEKCA TUTaHa C XPOMOTPOIOBOM KHCIOTOH. OnTHdeckast MIOTHOCTh 3TOIO PacTBOPa OTHOCUTEIBHO
pacTBopa cpaBHeHHs, coaepxaniero 2 me Tutana B 100,0 ca’, pasna 0,45. JIia MOCTPOEHHUS TPagyHpPOBOYHOTO
rpaduKa B3SNM TPU CTAaHAAPTHBIX pacTBopa ¢ cojepxkanueMm 4,0; 6,0; 8,0 me Turana B 100,0 cy®, nomyunnu

3HAUEHHUS OTHOCHTEIBHBIX ONTHYECKUX IwtoTHocTed ( A, ) coorBerctBerno 0,26; 0,51; 0,76. Berumciaure

OmH

MaccoByIo o0 (%) TUTaHa B CTaIIH.

BapuaHThl TEeMaTHYECKUX 3adaHU /151 TEKYLIEr0 KOHTPOJIA

TGKYI_LII/Iﬁ KOHTPOJIb OCYHICCTBJIACTCA KaK 3alluTa J1a6opaToprIx pa60T: KOHTPOJILHBIC pa6OTLI u
KOJIJIOKBUYMBIL. KOHTpO.HI)HBIe pa6OTBI BKJIIOYAKOT PCIICHUEC 3aaa4 10 OTACIIBHBIM METOJaM 9KOAHAIIMTHYIECKOM
XUMUH, T.C. IPAKTHYCCKUC 3aJaHusA, OTBETBI Ha KOTOPBLIC Tpe6YIOT FJIy6OKOFO IMOHUMAaHUA H3YYCHHOI'O
MaTtcepuaia. MakcHuMalbHOE KONMHYECTBO OAllIOB B Ka)KHOﬁ TEMC Kypca — 10. KOJ'IJ'IOKBI/IyM MIPOBOAUTCA KakK
HHINBUAYaJIbHAasE UHTCpAKTUBHAsA 66062{3 npernogaBaTteyd CO CTYACHTOM Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB I10
TEME, IPUBCACHHBIX BBILIC.

KonTpoabnas padora «I'paBumeTpus»

3anmanus mo Teme «I"paBUMETPHs OLCHUBAIOTCS CIICIYIOIINM 00pa3oM: epBoe - B 2 0ajuia; Bropoe— B 3 Gaiia.



Bapuanr 1

1.  PaccuuraiiTe MUHMMaJIbHYIO HAaBECKy TEXHHUECKOTO Xjopuaa O6apus, cogepxkamiero 10% Ba, ms
onpeneneHus ero B Bujae BaSOa.

2. U3 nasecku ¢ochopura maccoir 0,2350 r momyumnu 0,2711 r CaSOs4 u 0,1693 r Mg2P207.
Boruncnute maccoBeie gonmu CaO u P20s B Qochopure. Ilepecunrtaiite pesynbraThl aHaiu3a Ha
abCOTIFOTHO CYyX0€ BEIIECTBO, eciiu (hochopuT coaepkut 5,42% Bnaru.

KontpouabHas padora « TuTpuMeTprYecKuii aHATU3»

Bamanus Mo teMe « TUTPUMETPHUYECKUN aHAIM3» OLCHHBAIOTCS CIEIYIOIINM 00pa3oM: IEpPBOE, BTOPOE - B 2
Oaya; TpeTbe— B 2,5 Oamia.

Bapuant 1

1. Ckonbpko rpaMMOB KapOOHATa HATPHS COJIEPIKUTCS B paCTBOPE, €CJIM HAa HEUTPAITM3AIUIO €T0 J10
ruapokapOoonara Hatpus pacxoayercs 20 mu 0,1 H pacTBOpa CONSTHON KUCIOTHI?

2. Hagecky 0,2132 r kapOoHara Kajplus pacTBOpwiId B 50 M pacTBOpa COJITHOW KHCIOTHI C
TUTpOM 110 Kanbluio THeica = 0,003068 r/mn. Ckonbko mi 0,14 H pacTBopa ruipoKCHaa HaTpUs
notpelyercs sl HeUTpanu3auuy H30bITKa KUCIOTHI?

3. Paccuuraiite pH pactBopa, mosrydeHHOro npu TUTpoBaHuu, korga k 20 mur 0,2H pacTBOpa
COJISTHOHM KUCTOTHI puiuTo: a) 17, 6) 20 u B) 21 ma 0,2 H pacTBOpa THAPOKCHIA HATPHS?

KonrpoibHas padora «»

3ananus no Teme « DU3NKO-XMMHUYIECKUE METO IbI AHATN32 OIICHUBAIOTCS CIICYIONIMM 00pa3oM: IepBoe, BTOPOE
- B 2 Oayuta; Tpetbe—cenpmoe B 1,5 Oanna.

Bapuanr 1

1. WcXOQHBI  pacTBOp  XJOPOBOJOPOAHOM  KHCIOTHI o0beMoM 25,0 cwm® paszbaBuam

JUCTHLIAPOBAHHON Bogol 10 100,0 cv® m monyunnu aranusupyemsiii pactsop. Orodpamu 20,0 e’
ATOTO PacTBOpPA, MPOBEIH €ro NoTEeHIIMOMeTprueckoe TutpoBanue ctannaptasiM 0,1000 M pactBopom
THJPOKCHU/Ia HATPHS U OJTYUYHIIU clieytolune pe3yasTaThsl (V — 00beM nNpubaBiIeHHOr0 TUTPAHTA):

V,cn® | 18,00 | 19,00 | 19,90 | 20,00 | 20,10 | 21,00 | 22,00

pH 2,28 2,59 3,60 7,00 10,60 | 11,49 | 11,68

Omnpenenure MOJSIPHYIO KOHLEHTPALMIO  XJIOPOBONOPOAHOM  KHCJIOTHI B aHAJIM3UPYEMOM  DPacTBOpE
rpaguecKMMHU METOJIJaMH TI0 BCEM YEThIPEM KPHUBBIM MOTECHIIMOMETPUIECKOTO TUTPOBAHHSI.

2. [Toctpoiite wuHTerpanbHyto U AuddepeHInaTbHyl0 KpHUBbIE MOTEHIUOMETPUYECKOTO
TUTPOBAHHUS U ONPEEIUTE HOPMAILHOCTh COJNISIHOM KUCJIOTHI IIPH TUTPOBaHUU 15 cm® ee pacTBopoM
enxoro Hatpa (T(NaOH) = 0,004 r/cu®) mo cneayromum pesyabratam (V — 00beM MpHOaBIEHHOTO
TUTPAHTA):



V, e 1,0 5,0 9,0 14,0 14,4 14,8

15,0 15,4 15,8 16,0 17,0 18,0

-E, mB 80 85 90 100 110 130

200 590 610 620 650 660

3. HaiiTu conpoTtuBieHre pacTBOpa a30THOM KUCIOTHI (B OM), €CiIH IIIOIIa (b 3JSKTPOA0B paBHa 11,2 oM?,
paccTosHue MexkIy dekTpoaamu 0,65 cM, yaeabHas S0eKTponpoBoaHocTs 0,15 Cmrem™.

4. 1514 paa cTaHAAPTHBIX PAaCTBOPOB YKCYCHOM KHCIIOTHI MOTyY€HBI CICAYIONINe 3HAUYSHHS yACTHHON
JJIEKTPONPOBOJHOCTH:

C(CH3c00H)’M0ﬂb/fl 0083 |042 | 083 [125 | 1,67

&, Curem™ 1,75 0,73 [ 045 | 032 |024

TlocTpouTs TpaduiK ¥ HANTH THTP KHCIIOTEI, €CIIU yAeTbHAS IEKTPONPOBOIHOCTS paHa 1,00 Cau-cau™,

4. Tlpu 37eKTpOrpaBUMETPUIECKOM OIpPEICICHUN CBUHIIA B PyJe IUIS MPOBEJCHUS aHAllM3a B3SATa HaBECKa
0,6280 2. Macca anoma mo snekrponusa 11,8492 2, mocne snekrponusa ucciegyemoro pactsopa 12,1086 e.
Berauciure npoueHTHOE coJiep)kaHne CBHHIIA B 00pasiie pyabl. [IpuBenTe cXeMsbl poLeccoB, MPOTEKAIOIINX Ha
KaTO/Ie U aHOJIe, HOHHOE M MOJIEKYJISIPHOE YPAaBHEHHUS PEAKIIUH IIEKTPOIIN3a.

5. Hagecky 1nBetHoro criaBa maccoit 1,4420 2 pacTBOpUIIM M ITyTEM JIEKTPOIN3a IPU MOCTOSTHHON
cmite Toka 0,150 A 3a 50 mun BEIIEIWIN ITOTHOCTHIO HA KATOJIE MEIb U Ha aHoze cBuHeI B Buae PbOq.
OmnpenenuTe MacCOBYIO JIOJIFO MEU M CBHHIIA B CIUIaBE, €CJIH BBIXOJ 10 TOKY cocTaBisit 100 %.

6. Jlyist oripeienieHus Xxpoma 1o MeTory Jo0aBok HaBecky craiu 0,5000 2 mepeBenu B pacTBOp U €T0
o6bem noseau a0 50,0 cm®. B aBe kon6bl BMecTUMOCTBIO 25,00 cm® MOMECTUIIH aluKBOTBI 3TOTO
pactBopa 110 10 cv®. B oqHy U3 HUX 106aBUIM CTaHIAPTHBIN pacTBOp XpoMa, coaepxkamuii 0,002 2 Ce,
3areM B 00e KOJObI - TEepoKcuI Bojopona. PacTBopsl B koimbax JOBENH OO METKH, HM3MEPUIIH
ONTHUYECKUE MJIOTHOCTH U MOXy4YmiIn 3HaueHus: Ax = 0,15 u Ax+em = 0,36. Haiitu maccoByto gomo (%)
XpOMa B CTaJIH.

7. OTHOcHUTENbHAA ONTHYECKAs MUIOTHOCTh TPEX CTAHIAPTHBIX PAcTBOPOB, coaepxkammx 10,0;
12,0; 14,0 mz Banagus B 100,0 ey, okasanack cootserctBenno 0,24; 0,46;. 0,69. Hasecky cramu 0,2506
2 pacTBopuIH, 00beM gosen 10 100,0 cvl. B mepHyo koi6y BMecTuMocThio 50,0 cv® momectumu 5,0
cm® (aIMKBOTY) TOTO PacTBOpa, J0OABUIIM MEPOKCHU] BOAOPOAA M JOBEIU OOBEM 10 METKH BOJIOM.
OnTudeckas INIOTHOCTD TIOJTYYEHHOTO pacTBOPa OTHOCUTEIILHO PACTBOPA CpaBHEHHUS, cojeprxkariero 8,0
me Banaaus B 100,0 cv®, para 0,33. Onpenenurs MaccoByo 10110 (%) BaHaIus B CTAJIH.



MNPUJITOKEHMUE 2

7. OneHOYHBIE CpeCcTBA IS POBeAeHHUs MPOMeKYTOUHOM aTTecTalluu

HpOMe)Ky'TO‘IHaH aTTeCrauua HUMECT OCJIbIO OIpeACINTD CTCIICHb JOCTHXXCHUA
3allJIAHUPOBAHHBIX PC3YJILTATOB OGy‘ICHI/IH IO JUCHMIIIIMHE 3a OHpeI[eJICHHbeI nepuon OGy‘-IGHI/ISI.

a) Ilmanmpyemble pe3yabTarbl OOy4eHHMs M OLCHOYHBIC CPEACTBA JUIA NPOBEICHHA
NPOMEKYTOYHOM aTTeCTALMU:



Kon
HWHMKATOpa

Nuaukatop 10CTUKEHUS
KOMIIETEHITUH

OneHounsle cpeacTBa

YK -1: CnocoGeH ocyImecTBIATh KPUTUIECKUN aHaIU3 MTPOOJIEMHBIX CUTYAIMi HA OCHOBE CUCTEMHOTO TI0JIX0/1a, BEIPA0AThIBATh CTPATETHIO ICHCTBHUMA

YK-1.1: AHanuzupyer IPOOJIEMHYIO Ilepeuensy meopemuueckux 6onpocoe
CHTYAIMIO KaK CHCTEMY, BBISIBIISISA €€ 1. OcHoBHBIE 3arpsI3HUTENIN BO3/TyXa.
COCTABIMIONIIE ¥ CBA3H MEKIY 2. Yem 00ycioBiIE€H NapHUKOBBIH 3P hexT?
—— 3. TosicHUTE XMMH3M pa3pyIIEHUs] 030HOBOTO CIIOA.
4. OCHOBHBIE 3arpsI3HUTENN BOJIBL.
5. UYro Takoe mpenenbHO AOMyCTUMBIN cOpoc?
6. Yem onacHbI peHOTBI?
7. OCHOBHBIE 3arpsI3HUTEIN 10YBBI.
8. Uewm onacHbI TSHKENBIE METAIUIBI?
9. Yewm omnacHbl HEPTETIPOAYKTHI?
YK-1.2: Kputnuecku OLICHUBACT Ilpumepnvie npakmuueckue 60npocewl:
HaJIeKHOCTb UCTOYHUKOB 1.IIpuBeanTEe NCTOYHUKU U MEXAHU3M IOSBJICHHS CEPHON KHCIOTHI B aTMOCdepe.
uH(bOopMaIuy, paboraet c 2 IlpuBeauTe UCTOYHUKN M MEXAHU3M IOSIBICHUS a30THOM KHUCIOTHI B aTMoc(epe.
IPOTUBOPEUMBON MHPOpMaLUEl u3 3.CTouHas BOJA COAEPKUT KOJIOMAHBIE YACTHIIBI, OKCHIBI XpoMa, uoHsl Cd**, Pb?*, CN u
pasHbIX MCTOYHHMKOB, onpezaenseT | ¢penoin. [Ipeanoxure METoabl OYUCTKH CTOYHOM BOJIBI.
po0eb B uH(popMalu, 4.TlosicHUTE XUMU3M Pa3pyIICHUS 030HOBOTO CIIOA.
HEo0X0 MO JUISL peleHus 5.Ykaxxute HanboJiee palMOHaJIbHbIE METOJbI (110 UyBCTBUTEIBHOCTH, CEJIEKTUBHOCTH U
poOIeMHOM CUTYyalluH, u AKCIIPECCHOCTH ) OMPE/IEICHUs OPraHNUECKHUX BEIIECTB B BO3/IyXe U BOJIE.
MPOEKTUPYET MPOLECChl MO0 HX 6.[lepeunicnuTe OCHOBHBIE METONBI OIpeNeNeHUs] a3oTa, (ocdopa B mousax. Kakumu
YCTpaHEHUIO METOJIaMH OTIPEAEISAIOT KUCIOTHOCTH MOYB?
VYK-1.3 Pa3pabaTsiBaeT M conep)kareiabHO Ilpumepnvle npakmuuecKkue 3a0anusn:

apryMeHTHpYeT CTpaTEruo
perieHus: mpoOJIeMHON CUTyalluu Ha
OCHOBE CUCTEMHOI'O u
MEKIUCIUIUIMHAPHOTO  TOJIXO/IOB;

1. Eciu KOHIEHTpaIUs pacTBOPEHHOTo coenuHenus kaamus (IIJIK 1072 mr/i) B cTouHoi Bose
coctaBiyigeT 10 MMOIB/JI, TO BO CKOJIBKO pa3 HEOOXO0AUMO Pa30aBUTh BOAY, YTOOBI MOYKHO
OBLIO CIIUBATh €€ B KaHATU3ALUIO?

2. Paccuwmraiire romoByto morpedHocth B Ca(OH)2 s meiitpamuzammu SO2 na TOC




Kon
HWHIUKATOpa

WNHnukaTop 10CTHXKEHUS
KOMIIETEHIIUH

O1eHOYHBIC CPEJICTBA

CTPOMT  CLEHapuM  pealu3aluu
CTpaTeruu, OMIpEeNeisAs BO3MOXKHbBIE
pUCKM U Ipepnarasg IyTH MX
yCTpaHEHHUs

motHocThio 1000 MBT, paboTarormieii Ha Ma3yTe.

Paccunraiite ymeHbIIeHHE KOHIIEHTpPAMU IMAHUA-MOHOB B CTOYHBIX BOJAX IIOCIE
OH-annonupoBaHnus, eciiu KoHIeHTpaius nonoB OH™ Bo3pocna Ha 34 mr/i.
Paccunraiite ymeHbIIeHHE KOHIIEHTPAlMM HOHOB KaJIMHs B CTOYHBIX BOZJAX IOCIIE
Na-KaTHOHUPOBAHMUS, €CITU KOHIICHTPAIM HOHOB HATpUs BO3pociia Ha 46 Mr/i.
Paccunraiite ymeHblIeHHE KOHIGHTPAIlMM HMOHOB PTYTH B CTOYHBIX BOJAX IIOCHE
Na-KaTHOHUPOBaHMS, €CIIM KOHIICHTPAIM HOHOB HATpUs Bo3pociia Ha 69 mr/i.

I1K-3 CrniocoGeH ompezensiTh HOPMAaTUBHbIE YPOBHH JONMYCTUMBIX HETAaTHUBHBIX BO3JCHCTBHI Ha 4YeOBEKa U OKPY’KAIOUIYIO Cpely; MPOBOJIUTH
U3MEpPEeHUsl YpoBHEH onmacHOCTel B cpesie oOuTaHus, 00pabaThiBaTh MOITYUYEHHBIE PE3yJIbTaThl, COCTABIATH IPOrHO3bI BO3MOKHOTO PA3BUTHUS CUTYaIUH;
aHAJIM3MPOBATh MEXAHU3MBbI BO3/ICVCTBUS OIACHOCTEN HA YEJIOBEKA, ONPEAEISATh XapaKkTep B3aUMOACHCTBUS OpraHu3Ma YeJIOBEKa C OACHOCTSIMH CPEJIbI
OoOUTaHUS C yUETOM CIIEHU(PHKI MEXaHU3Ma TOKCUYECKOIO JeHCTBUS BPEIHBIX BEIIECTB, JHEPTeTHUECKOr0 BO3/ICHCTBUS U KOMOMHUPOBAHHOTO JIEHCTBHS
BpEAHBIX (DAKTOPOB; ONPEEIATh ONACHBIE, YPE3BbIUAHO ONACHBIE 30HBI, 30HbI IPUEMIIEMOT'0 PUCKa

[1K-3.1 OcymecTBisieT MOHHUTOPHHT Ilepeuensy meopemuueckux 6onpocoe
(bYHKIIMOHUPOBAHUS cUCTEM 1. Kaxkue npubopsl HCTIONB3YIOTCS JIJIsl KOHTPOJIS cOCTaBa Bo3ayxa?
obecrnieyeHus u yIpaBlIeHUs 2. B BHJe KaKkHMX ra30B HAXOJATCS B BO3/AYX€ 3arpsI3HAIONIIUE KOMITIOHEHTHI?
OXpaHOH  OKpYJKaloLell  cpensl, 3. Kakwue nHCTpyMEHTaIbHbIE METOABI UCTIONIB3YIOT JJIsl H3BJICUCHHUS BEIIECTB?
OXpaHOW TpyJa, OE30MacHOCTHIO B 4. Kakue MUKPO3JIEeMEHTHI ONPEIENISIIOT aTOMHO-IMUCCUOHHBIM METOI0M?
Ype3BBIYAIHBIX CUTYyAITHSIX 5. Kakue MUKpO3/1€MEHTHI ONPEEIISIOT aTOMHO-a0COPOLIMOHHBIM  METOJIOM?
6. Kakune MUKpO3JIEMEHTHI ONIPEACIISIFIOT HOHHON XpoMarorpadueii?
7. Haitre onpenenenus [1IK, ITY, OBYB, IT1JIB, TT/IC.
[1K-3.2 [TpoBoaut IUTAaHUPOBAHKE u Ilpumepnvie npakmuuecKkue 60npocwl:
JOKYMEHTaJIbHOE  COINPOBOXACHUE 1. B ra3oBbIx BeIOpocax 0OHapy>KeHbI JTUOKCH]I CEPBI, YIIIEBOAOPObI, (E€HOI U Maphl PTYTH.
JEeSATENIbHOCTH 10 coOumtoaeHuto win | [Ipeanoxkure MEeTObl OUUCTKH Ta3a OT ATHX BPEIHBIX KOMIIOHEHTOB.
JOCTH>KEHUIO TpeboBaHU 2. PaccMoTpuTe METOABI 00€3BPEKMBAHUS TA30BBIX BBHIOPOCOB TETUIOBBIX AIIEKTPOCTAHITUH.
HOPMAaTUBHBIX aKTOB B cdepe| Hamummre ypaBHEHUSs MPOTEKAIONMIUX MIPU 3TOM PEAKIIUA.
OXpaHbl  OKpYXAaromel  Cpelbl, 3.T1o kakuM HOpMaTHBaM OLIEHMBAIOT KA4eCTBO aTMOC(HEPHOTO BO3IyXa?
OoXpaHbl TpyZa, O€30macHOCTH B 4. B xakux mpejenax HOpMHPYETCs CofiepsKaHue KOMIIOHEHTOB B Bojie?

‘-IpCBBI:I‘I&fIHBIX CUTyaluiIX

5. B xakux npezenax HOpMHUpYETCs CO/Iep >KaHNe KOMIIOHEHTOB B BO3ayxe?




Kon
HWHIUKATOpa

WNHnukaTop 10CTHXKEHUS
KOMIIETEHIIUH

O1eHOYHBIC CPEJICTBA

I1K-3.3

CriocobeH OoCyIIeCTBIATh KOHTPOJIb

COZIepPIKaHHSA B UCTIPABHOM
COCTOSSHUM CHCTEM U  CpEJACTB
3aIIUTBl  OKPYXKAaloWed  Cpepl,
pabouux MeCT, CHUCTEM M CpEICTB
3aIIUTBl  TPH  YPE3BBIYAHBIX
CUTYaLMSIX. Criocoben
OCYIIECTBIIATh KOHTPOJIb
BBITIOJTHEHHS 3aIuIaHUPOBAHHBIX
MEpONPUATHI o OoXpaHe

OKpY KarolleH cpeibl, OXpaHe Tpyaa,

obOecrieueHnr0  0€30ITaCHOCTH B
Ype3BBIYANHBIX  CUTyallUsIX  Ha
00BEKTE

N

ok~

©

Ilpumepnvie npakmuueckue 3a0anun:
Kaxkoit 006EM 030Ha paspy1raer 2 J1 XJopITaHa?
Ckonbko CO2 obpazyercs uz 20 1 CO?
Kakoit 066ém NO ob6pa3zyercs npu cxuranuu 100 T HedTu (comeprkanue azoTa B mepecuére Ha
ananuH coctapisieT 30%).
Paccuuraiite kucnotHocth 100 11 BozibI, B KOTOPBIX pacTBOopmiics 1 1 SOz2.
CKOJIbKO HYHO aKTUBUPOBAHHOIO yris 1 ouucTku 1000 j1 Boab! ot 30 KT OpraHn4ecKux
npumecen?
CKOJIbKO HYXHO XJIOpUJa LIMHKA JIJIs OcaxaeHus cepoBoaopoaa B 200 11 BOJbl, KOHIIEHTpALUS
KoToporo B Boje coctasisieT 300 mr/n?
CKONBKO HeoOX0auMO CyIb(puaa HATpHs Ui HepeBeneHus coneil muHka (c=20 mr/m®) B
HenoABIKHY0 Gopmy B 100 M3 mouss1?
Ha CKOJBKO yBEIHUUTHCA KHCIOTHOCTH 3 M° mouBkI pu BHeceHuu B Heé 100 r NHaNO3?
Ha tutposanue 100 mut Bogsl 3arpaueno 20 mut 0,05 M pactBopa komiuiekcona |11, Berancnure
001y 10 KECTKOCTH BOJIBI.

[IK-4 CnocobeH OpuMEeHTHpPOBATHCS B OCHOBHBIX IMpoOieMax TexHOocepHOW Oe30MacHOCTH; MPUHUMATh y4acTHe B HAYYHO-HCCIIEIOBATENbCKHUX
pa3zpaboTkax 1mo mpoduIIro MOATOTOBKH: CHCTEMATH3UPOBATh HH(OPMAITHIO TTO TEME UCCIIEIOBAaHUHN, MPUHUMATh YYaCTHE B DKCIIEPUMEHTaxX, 00padaThIiBaTh
MOJTy4YeHHBIC JaHHBIC; PeliaTh 3aAaud MpodeCCUOHATBHON JAesTeNbHOCTH B COCTaBe HAyYHO-UCCIEA0BATEIHCKOTO KOJUIEKTHBA; MCIOIh30BaTh 3aKOHBI U
METO/bl MATEMATHKHU, €CTECTBEHHBIX, TYMAHUTAPHBIX U SKOHOMUYECKUX HAyK TMPU PEIICHUHU MPOPECCHOHANBHBIX 33J1a4; MPUMEHATh Ha TPAKTUKE HABBIKU
MPOBEACHUS U ONMUCAHUS UCCIIEIOBAHUIN, B TOM YHCIIE HKCIIEPUMEHTAIbHBIX

I1K-4.1

B cocrase
HAayYHO-UCCIIEIOBATEILCKOTO
KOJUIEKTHBA TPUHUMAET Y4acTHE B
pa3paboTke u
HKOJIOTO-3KOHOMUYECKOM

Ilpumepnvie npakmuueckue 60npocwl

HoBas npupogooxpanHasi TEXHHKA U TEXHOJIOTUN

1.MeToapl aHaIM3a cOCTaBa a3p030JIe€i U MbUICH

Jl7is M3BNEYeHNs U3 BO3yXa BEIIECTB MCIONB3YIOT (PUIBTPHI, MOTJIOTUTENbHBIE a0COopOephI.

ATMOC(epHYIO NbUTb BBACISAIOT U3 BO3yXa METO/IaMHU AJIEKTPOCTATUYECKOTO OCAXKICHUSI.




Kon

WNHnukaTop 10CTHXKEHUS

O1eHOYHBIC CPEJICTBA

HHAWKATOpa KOMIICTCHIIU N
O6OCHOBaHI/II/I IIJITAaHOB BHCAPCHUA OHpGI[GHSIGMBI@ MUKPOIJICMCHTBI MGTO)I aHaJin3a
HOBOW TNPUPOJOOXpPAaHHOW TeXHHKH || Ag,Ba,Ca,Co,Cr,Cu,Fe,K,Mg,Mn,Na,Ti,V,.Zn  (okon0 | ATOMHO-3MHCCHOHHBIN
M TEXHOJOTHH, SKOHOMHUYECKOM 22 D7IeMeHTOB)
PETyJIMPOBaHUU TIPUPOTOOX PAHHOM g?_' TNeU —g= ATOMHO-20COpOUHOHHBIi
NESITeIIbHOCTH OPTaHU3aIUH : 819 Wonnast xpomarorpadust
2. MeTO,Z[BI dHaJIn3a IIPUPOJHBIX U CTOYHBIX BOJ
OnpenensieMble JIEMEHTHI OOBeEKT Meron omnpeneneHust IIpenen
aHaIM3a OOHapyXEeHHS
Al,Ba,Ca,Cd,Co,Cr,Cu,Fe,K,Mg,Mn,Ni,Pb,Sn,V,Zn | Peunas ATOMHO-?MUCCUOHHBIIN 0,03-4,8
BOJA MKT/TT
Hg Crounble | HelTpoHHO-aKTHBAIIMOHHBIH
BOJIBI
Sh,Se Mopckre | ATOMHO-a0COPOIMOHHBIN 7-50 mr/n
BOJIBI
Cd,Co,Cr,Cu,Mn,V,Zn Mopckue | HeiitponHo-aktuBanuonusii | 5ur-0,3 mMxr
BOJIBI
3.MeToap! aHanu3a mous
MGTO,Z[BI OMpCACIICHUA OGHICFO COACPpIKaHUA JJICMCHTOB OCHOBAHBLI Ha MPCABAPUTCIIBHOM
Pa3JI0KCHHUHN 06pa3ua KHUCJIOTaMH WJIM IICJI0YaMM W MOCJICAYIOIICM OIPCACICHUN 3JICMCHTOB B
aCTBOpPaX XUMUYECKUMHU U NHCTPYMEHTAIbHBIMUA METOTAMHU.
ITokazarens MeTon,
Wnentudukanus u KOJIMYECTBEHHOE | MosekysipHas abCcopOIIMOHHAsT CIEKTPOCKOIIHS,
OTpeJieJIcHne OpraHUYeCKUX, MHUHEPaIbHBIX | Xpomarorpadus, Macc-crektpomeTpust, SIMP.
BEIIECTB
AHau3 MOYBEHHBIX PACTBOPOB dotomerpust [IJIaMEHH, ATOMHO-a0COPOIIMOHHAS
CIIEKTPOCKOIHS, TIOTEHIHOMETPHS
[1K-4.2 B cocTaBe Ilpumepnuie npaxmuueckue 60npocwl

HAYYHO-HMCCIEI0BATENBCKOIO
KOJUIEKTHBAa IIPUHHUMAET y4acTHE B
pa3paboTke  MEpOmpusiTMM IO
CHIJKCHHIO IIOJKapHBIX M JPYIHX
PHUCKOB Upe3BbIYalHBIX CUTYalul

VcTtounuky 1 pakToOphl IKOJIOTUYECKOTO PHCKA

HcTounuk

®daxTop

AHTpOIOTeHHOE
HOPUPOAHYIO CPERy

BMCIIATCIILCTBO B

Paspymienne nanmuadyToB mpu JOOBIYE MONE3HBIX HCKOMACMBIX;
HCKYCCTBEHHBIX

o0Opa3oBaHue

BOJOCMOB;

MEITHOPALHST; HCTPEOJICHHE JIECOB

HUHTCHCHUBHAA




Kon

WNHnukaTop 10CTHXKEHUS

O1eHOYHBIC CPEJICTBA

UHJIIKATOpa KOMIIETEHIIH
TexHOreHHOE BIHMSHHE Ha OKpYIKarouyro 3arp$13HeHHe BOJOEMOB, aTMOC(i)epHOFO BO3AyXa BpCEAHBIMU
MMPpUPOJHYIO Cpeay BCIICCTBAMHU, TIIOYBBI — OTXOAaMHU TIIPOU3BOACTB; HU3MCHCHUC
rasoBoro cocraBa BO31yXad, OHEPIrCTUYCCKOC  3arpsA3HCHUC
6rocdepst
HpI/IpOHHOG SIBJICHUC 36MJ’[€TpHC€HI/I€, HN3BCPIKCHUC BYJIKAHA, HABOAHCHHEC, Yparat,
mo’kap, 3acyxa
[Ipemyioxkure  IUIAHUPOBOYHBIE,  TEXHOJIOTMUYECKHME W CHELMAIbHBIE  MEPOIPUATHS,
HaIpaBJIEHHbIE HA COKpalIeHHEe 00bEMOB BEIOPOCOB M CHHYKEHUE UX IPU3EMHbBIX KOHLIEHTPALIUH.
Paccuuraiire:
1.Ckonbko CO2 obpasyercs uz 20 1 CO?
2.Kakoit 066ém NO o6pasyetcs npu cxxuranuu 100 T HeTu (conepkaHue a3oTa B epecuére Ha
anmanuH coctapisget 30%).
[1K-4.3 B COCTaBe IlIpumepnvie npakmuueckue 3a0anus

HAyYHO-UCCIICIOBATEIILCKOTO
KOJUIEKTHBA TPUHUMAET Y4acTHE B
OLICHKE PE3YJIbTATUBHOCTH u
3 PEKTUBHOCTH CUCTEMBI
yIpaBJICHUS] OXpAaHOU Tpyia

3anonHuTe T8.6J'II/II_[y. OCHOBHBIE HCTOYHUKH BBI6epI/ITe U3 CIIMCKa.
OcHOBHBIE 3arpsi3HUTEC/IN BO3yXa U UX B03)]eI7ICTBI/Ie Ha 1pupoay
3arpsi3HUTENN aTtMocheps

OCHOBHEBIE
3arps3HEHUI

ucTOUHUKUA | BoszneiicTBue 3arpsiHuTENeld  Ha

MIPUPOJLY ¥ YEJIOBEKa

Oxcuppl yriiepona (CO, COy)
Oxcuibl cepsl (SO, SO3)

Oxkcuet azota (NO, NOy)
BsBeniennble BenecTsa (IIbLIb, Caxa)
PamroakTHBHBIC BEIECTBA

BemectBa, 3arpsizusomue atmocepy OCHOBHBIE MCTOYHHMKH 3arpsisHeHU BosneilicTBue
3arpsi3HUATENER Ha mpupody u yenoeka Oxkcuabl yriepoaa (CO, CO2) Okcuanl cepsl (SO3 SO2)
Oxcuppl azota (NO, NO2) B3Bemiennble BemiecTBa (MbUlb, caxa) PaguoakTuBHbIE BellecTBa

HcTouHuku, BolaeasOIUE aTMOCepHbIe 3arps3HUTEH

TpancnopT; IIeMEHTHBIE 3aBO/Ibl; aBApUU Ha AaTOMHBIX PEaKTOpax; MPOU3BOJICTBO, HA KOTOPOM
CKUTAIOT YTOJb, CJAHIbl, HePTENPOIYKTH, TOpPJ; MPOU3BOJACTBO AaTOMHOTO OpPYXKHUS;
MIPOM3BOJICTBO Kejie3a, MEIH, CEPHON KHUCIOTHI, a30THON KHUCIIOTHI; TEIUIOBbIE CTAaHIMH U
AJICKTPOCTAHIINU, pabOTAOIINE Ha yTIIe, TOpde, Ma3yTe; B3PHIBBI aTOMHBIX U BOJIOPOJIHBIX OOMO.







0) [lopsiok npoBeeHNs MPOMEKYTOYHOM ATTECTAIMH, MOKA3aTeJIH U KPUTEPHH
OLICHUBAHUSL:

[IpomexyTouHas arrectauusi MO JUCHUIUIMHE «DKOAHAIMTUYECKas XUMUS» BKIIIOYAET
TEOPETUYECKHE BOIPOCHI, O3BOJISIOIINE OLIEHUTh YPOBEHb YCBOEHHS 00y4atOLMMUCS 3HAHUH, U
NPaKTUYECKUE 3a/aHusl, BBIABISIONIME CTENEeHb C(POPMHUPOBAHHOCTH YMEHUN W BIaJICHHM,
IpoBOIUTCA B (hopMe 3aueTa.

3ayer 1Mo JaHHOW AMCUUIUIMHE MPOBOAMUTCS B yCTHOW (hopMe mo Omieram, Kaxablid W3
KOTOPBIX BKJIIOYACT 2 TEOPETUYECKUX BOIIPOCA U OJHO MIPAKTUYECKOE 3aJaHKeE.

Ilokazamenu u Kpumepuu OyeHUGARUA 3a4ema:

@aureno» - OOYyYarOIIMHCA JEMOHCTPUPYET IOPOrOBBIH YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMH: B XOJ€ KOHTPOJIBHBIX MEPONPHUATHHA JOIMyCKAIOTCAd OIIMOKH, IPOSBISAETCS
OTCYTCTBHE OT/AEIbHBIX 3HAHUMN, YMEHUI, HABBIKOB, O0YYAIOUIUIICS UCIIBITHIBAET 3HAUUTEIbHBIC
3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMU U YMEHUAMHU IIPU UX IIEPEHOCE HA HOBBIE CUTYaLUU;

«HE 3aYTEHOY» - 00yYaIOIIUNCs HE MOXKET IM0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00BbsICHEHUS! MH(OPMAIINK, HE MOXKET MOKa3aTh MHTEJJICKTYalbHbIE HABBIKH PEILICHHS



