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Pabouas IporpaMMa COCTaB/ICHa Ha OCHOBE ®IrOC BO - 6akanaBpHar 1o
HaNpaB/ICHHIO TOATOTOBKH 20.03.01 TexnocdepHas Ge30macHOCTS (PHKa3 MuH0OpHAYKH
Poccuu ot 25.05.2020 . Ne 680)

PaGowas nporpaMMa paccMOTpeHa 1 onobpeHa Ha 3aCCRaHAN xatbgnBLL XvMUH

28.01.2026, mpotokon Ne 4 s :
~ 3an. xadbenpol ()j%// A E.A. Bonkosa

Pa6ouas mporpamma 0/100peHa METO/IMYECKOH KOMHCCHEH PIC\
02.02.2026 r. mpotokon Ne 4 ™
10.B. Comosa
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JIner akTryanu3anuu padoyeil nporpaMmsl

Pabouast mporpamMma nmepecMoTpeHa, 00Cyk1eHa U 0100peHa s peanuzanuu B 2027 - 2028
y4eOHOM 0Ty Ha 3aceaHuu Kapeapbl XUMHUH

[Iporokom ot 20 1. Ne

3aB. xadenpoit E.A. Bonkosa

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogoOpena st peanuzanuu B 2028 - 2029
y4eOHOM rofly Ha 3acejaHuM Kadeapsl XuMHUH

[IpoTtokonm ot 20 . Ne
3aB. kadenpoit E.A. Bonkosa

Pabouas mporpamMma nepecMoTpeHa, 00Cysk1eHa u 0100peHa s peanuzaruu B 2029 - 2030
y4eOHOM ToJly Ha 3aceqaHuu Kadeapbl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii E.A. Bonkosa

Pabouas mporpamma nepecmoTpeHa, oocyxaeHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM rofly Ha 3acejaHuM Kadeapsl XuMHUH

IIpoTtokonm ot 20 . Ne
3aB. kadenpoit E.A. Bonkosa




1 Heau ocBOeHNMS AUCHUNIIMHBI (MOIYJISA)

DKOaHATUTHYECKAS XUMHS» CIIOCOOCTBYET (JOPMUPOBAHUIO y CTYACHTOB 3HAHUH U
HAaBBIKOB B 00JIACTH COBPEMEHHBIX METO/IOB KQUECTBEHHOTO M KOJIMUYECTBEHHOTO
XUMHYECKOTO aHaJIn3a BEIIECTB, MATEPUAJIOB U OOBEKTOB OKPYKAIOIIEH CPEIbl; YMEHHUIO
IPaMOTHO BBIOMpATh METOJ aHAJIU3a, HAaNOO0JIee MPUTOIHBIN ISl TIOTyYeHUsS UHPOPMAILIUH O
KaueCTBEHHOM M KOJIMYECTBEHHOM COCTaBE KOHKPETHOTO 00bEKTa MCCIICIOBAHMUIA;
MOJTyYCHUIO HABBIKOB MPAKTHYECKOHN pa0OThI B aHATUTHYSCKUX JTAOOPATOPHSIX TTO KOHTPOJTIO
TEXHOJIOTHYECKOM TUCHIUIIITNHBI POU3BOJICTBA.

2 MecTo qucHuIUINHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JuctumimHa DKoaHAIUTHYECKAs: XUMUSI BXOJUT B 4aCTh Y4EOHOTO TIaHa
dbopMupyeMyI0 yYaCTHHKAMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM MTPOTrPAMMEI.

Jis u3y4deHus TUCIUTUIMHBI HEOOXOIUMBI 3HaHUS (YMEHUS, BIAICHHUS ),
c(hopMHUPOBAHHBIE B PE3yIbTATE U3YUCHUS TUCIUTUINH/ IPAKTHK:

Xumust

3naHus (YMEHUs, BIa/ICHNUs ), TOTyYCHHbIE PU U3yYCHUU JAHHON TUCIUTUTMHBI
OyIyT HEOOXOUMBI JJI U3YUCHUS TUCITUTLIAH/TTPAKTHK:

JIaGopaTopHBbIil MPAKTUKYM IO TPUPOIOTOTB30BAHUIO

Mertposorusi, CTaHIapTU3ANKS ¥ CepTU(DHUKAIINS B MPOMBIIIJICHHON M 9KOJIOTHYECKOM
0e30macHOCTH

DKcnepTru3a MpoeKTOB

3 Komnerenunu ody4yaromerocsi, GopMmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHMIUIMHBI (MOYJisl) U IVIAHUPYeMbIe pe3yabTaThl 00y4eHust

B pesynbrare ocBOEHUS AUCIUIUIMHBL (MOAYs) «DKOAHATUTHYECKAS XUMUS»
o0y4aromuiicss JOKeH 001a/1aTh CIEIYIOMMMHA KOMITETECHITHSIMHU:

Kon nnnukaropa NHnukaTop 1O0CTHIKEHUS KOMITETCHITII

YK-1 CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUI aHAIN3 U CHHTE3 HH(POPMaLIUH,
NPUMEHITh CUCTEMHBIN NOIXO0/ JJIsl PEHICHUs TOCTABJICHHBIX 3a7a4

YK-1.1 AHanusupyer 3a/1auy, BbIACIA ee 6a30BbIe COCTABIISIONINUE,
paccMaTpuBaeT U NpeAsaracT BO3MOKHbBIE BAPUAHThI PEILICHUS
IIOCTABJIEHHOM 3a/1a4M, OLICHUBAsI MX JOCTOMHCTBA U HETOCTATKH

VK-1.2 Omnpenensier, MHTEPIPETUPYET U PAHKHUPYET UHPOPMALIUIO, TpeOyeMyto
U1l pELIeHUs TIOCTaBJICHHOM 3a/1a4M; OCYIIECTBISIET HOUCK MHPOPMALUU
110 Pa3JINYHBIM TUIIAM 3aIIPOCOB

VYK-1.3 [Tpu 06paboTke HHPpOpPMAUK OTIINYAET (GaKThl OT MHEHHUH,
MHTEPIpETANi, OIICHOK, (JOPMHPYET COOCTBEHHBIC MHEHUS H
CYXJICHUSI, apTyMEHTUPYET CBOM BHIBOJIBI M TOUKY 3PEHUS

[1K-3 CriocobeH orpenensTe HOpMaTUBHBIC YPOBHU JIOIYCTHUMBIX HETaTUBHBIX BO3/IEHCTBHIMA
Ha 4eJIOBEKA U OKPYXKAIOILYIO CPeAy; IPOBOJAUTH U3MEPEHUS YPOBHEN ONIACHOCTEN B Cpejie
oOuTaHus1, 00pabaTeIBaTh MOIYUYEHHBIEC PE3YJIbTAThl, COCTABIATH IPOTHO3bI BO3MOKHOTO
Pa3BUTHSA CUTYALMH; aHAIU3UPOBATh MEXAHU3MBI BO3JIEHCTBHsI ONTACHOCTEN Ha YEJIOBEKa,
OIIPEEIATh XapaKTep B3aUMOAEHCTBHS OPTaHU3Ma YEJIOBEKA C OIIACHOCTSMHU CPE/bl
0OUTaHHUS C YUETOM CHelM(PUKN MEeXaHU3Ma TOKCUUECKOT0 JICHCTBUS BPEHBIX BEIIECTB,
HHEPTreTUYECKOT0 BO3CHCTBUS 1 KOMOMHUPOBAHHOTO IEHCTBHS BPEAHBIX (haKTOPOB;
OIIPENEIATh ONACHBIE, YPE3BBIYATHO OITACHBIE 30HBI, 30HBI IIPUEMIIEMOIO PUCKA

ITK-3.1 Ocy1iecTBisieT MOHUTOPHHT (PYHKIMOHUPOBAHUSI CUCTEM O0ECTICUCHHS
U YIIPABJICHUs OXPAHOU OKPY’KAIOLIECH Cpe/ibl, OXpPaHOH TPy Ja,
0€30MaCHOCTbIO B UYPE3BbIUANHBIX CUTYAIHIX

I1K-3.2 [TpoBOIUT MIaHUPOBAaHUE U JOKYMEHTAIBHOE CONPOBOXKICHHE
JESITeIbHOCTH IO COOIOICHUIO UM JJOCTHKEHUIO TpeOOBaHUM




HOPMAaTHBHBIX aKTOB B chepe OXpaHbl OKPY KaroIIel Cpeibl, OXPaHBbI
TpyAa, 6€300aCHOCTH B UpE3BbIYAHBIX CUTYaIUAX

I1K-3.3

Crnioco0OeH oCyIEeCTBISATh KOHTPOJIb COJCPKAHUS B HCTIPABHOM
COCTOSIHUHM CHCTEM U CPEACTB 3aLIUThI OKPYXKAIOLIEH cpelibl, pabodurnx
MECT, CUCTEM U CPEACTB 3aILUThI IPH YPE3BbIUANHBIX CUTYaLUAX.
Crnioco0eH oCyIIEeCTBISATH KOHTPOJIb BBIITOJHEHHS 3aIJIAaHUPOBAHHBIX
MEPOIPHUATHN 110 OXpaHE OKPYIKAOLLEH Cpebl, OXpaHe Tpya,
obecreyeHnIo 6e30MaCHOCTH B YPE3BbIUAHHBIX CUTYAIMSIX HA O0BEKTE

[TK-4 CriocobeH OpHeHTUPOBAThCS B OCHOBHBIX MTPOOIeMax TeXHOCHEPHO O€3011acHOCTH;
NPUHUMATDH YYaCTHE B HAYYHO-HUCCIIEOBATEILCKUX pa3padoTKax Mo MpouIIo MOArOTOBKH:
CHCTEMaTH3UPOBATh HHPOPMALIUIO IO TEME UCCIICAOBAHUM, IPUHUMATD y4acTHE B
HKCIIEpUMEHTaX, 00pabaThIBaTh MOJyYCHHbIE JaHHbIC, peliaTh 3a/1a4i IpopecCHOHATHLHON
JeSITETIbHOCTH B COCTaBE HAyYHO-UCCIIEA0BATENLCKOTO KOJIJICKTHBA; HCII0Ib30BATh 3aKOHBI U
METObI MATEMaTHKH, ECTECTBEHHBIX, TYMAHUTAPHBIX U YKOHOMHUYECKUX HAYK MIPU PELICHUN
npo¢eCCUOHATBHBIX 33]a4; IPUMEHSITh Ha MPAKTHKE HABBIKU MPOBEJCHUS U OMTUCAHUS
UCCIICIOBAHMIA, B TOM YHUCJIE KCIIEPUMEHTAIBHBIX

I1K-4.1

B cocTaBe Hay4HO-HCCIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET
ydacTHhe B pa3paboTKe U FKOJIOTO-DKOHOMHYECKOM 00OCHOBaHUH TUIAHOB
BHEJIPEHUSI HOBOU IPUPOAOOXPAHHON TEXHUKU U TEXHOJIOTUH,
SKOHOMUYECKOM PEryJIMpOBaHUH MPUPOIOOXPAHHON AESITENbHOCTH
OpraHu3aliu

I1K-4.2

B cocraBe HayuHO-HCCIIE10BATEIBCKOTO KOJIJIEKTHBA IPUHUMAET
ydacTue B pa3paboTKe MEPONPUATHIH 110 CHUXKEHUIO TOKAPHBIX U APYTHX
PHUCKOB Upe3BbIUANHBIX CUTYAIHH

[1K-4.3

B cocTaBe Hay4HO-HCCIIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET
y4acTue B OLIEHKE PEe3yJIbTaTUBHOCTH U 3P(HEKTUBHOCTH CUCTEMBI
YIPaBJICHUS] OXPAHOU TpyJa




4. CTpyKTypa, 00b€M H COepKaHNe TUCUUIIIIMHBI (MOXYJIs1)

OO61mas TpyJ0eMKOCTh JUCHUIIIMHBI COCTABISET 2  3a4ETHBIX €AUHUI] 72 aKaj. 4acoB, B TOM

qucCJie:

— KOHTakTHas padora — 51,95 akan. yacos:
— ayauTtopHas — 51 akaj. 4acos;
— BHeayquTopHasg — 0,95 akaj. 4acos;

— camocTosTensHas padora — 20,05 akas. 4acos;

— B (popme npakTuueckoil moaroroBku — 0 akasj. yac;

d)opMa aTTeCTalluu - 3a4€T

AynuropHas s
o KOHTaKTHast pabora E = ®dopma Tekyero
=
E B aKajl. yacax 5} Bu KOHTPOJIS
Paszen/ tema 3 (B axan ) S A N p Kox
g & © | caMOCTOSTEbHOM |  yclieBaeMOCTH U
JUCITUTUIAHBI 3 =~ . KOMITETEHITHH
@) g £ paboTbl TIPOMEKYTOYHOU
Tlek 7a6. OpaKT. E Q aTTeCTaluu
3aH. 3aH. GRS
1. paznen 1
- oopmieHUE 3amura
OTYeTa IO nabopatopHOi
J1a00paTOPHOU a0O0ThI.
1.1 1. OcHoBHEIE patop p VK-1.1, VK-
pabote «Becbl n Kosmnoxsuym o
METOABI XUMHUYECKOTO 1.2, VK-1.3,
B3BECIIIUBAHUECY, TeMe
AHAJIMTHYECKOTO aHaJIN3a. . | IK-3.1, IIK-
N 4 2 - «KonmaecTBeHHBIN
OcHalieHue COBpeMEeHHON N 3.2, I[IK-3.3,
- CaMOCTOSITEILHOE XUMHUYECKHMA
IKOAHAJIUTHYECKOU MSVUCHIe a3, MeTost I1K-4.1, TIK-
naboparopuu Y . ’ 4.2, T1K-4.3
METOIUYECKON U paszesieHus u
y4eOHOM KOHIIEHTPUPOBAHUS
JIUTEPATYPHI. BEILIECTB
3ammra
n1abopaTopHOi
- paboThL. VK-1.1. VK-
CaMOCTOSITEIbHOE KomnokBuym no i
1.2 2. Metomst e TeMey 1.2, VK-1.3,
pasaeneHus u yueny . | TIK-3.1, I1K-
2 y4eOHOH u «KonuiecTBeHHBIN
KOHLIEHTPUPOBAHUS 6 N 3.2, 1IK-3.3,
HAY4HO - XUMHUYECKHMA
Betects TEXHUYECKOU aHam3. MeToibl TIK-4.1, TIK-
’ 4.2,11K-4.3
JIUTEPATYPHI. pa3ziesneHus u
KOHIIEHTPUPOBAHUS
BEIIECTB
- oopmieHHE
oTYeTa 1o
naboparopoit JlomarnHee 3aaHue
pabote VK-1.1, VK-
Ne 1, koHTpOIBHAS
«I"paBUMeTpHY; 1.2, YK-1.3,
1.3 3. pabota u
I'paBuMeTpIIECK 3 16 2,15 - petnerue KOIUTOKBUYM TIO TTK-3.1, TIK-
M METOJ| aHaJInu3a ’ JIOMATITHETO TEME 3.2, IIK-3.3,
3ananus Ne 1; TR ——— [K-4.1, TIK-
- o 42,TIK-4.3
W METOJ] aHAITH3a ’
CaMOCTOSITEILHOE
HU3yYCHHUE
METOAMYECKON 1




yueOHOI
JUTEPATYPBI
- oopmiicHHE
oT4era mno 3ammuTa
nabopaTopHoit nabopaTtopHoi
144 pabote pa6otsl. Jomamuee | YK-1.1, VK-
T «HeiiTpanuzanus 3amanue No 2, 1.2, YK-1.3,
Turpumerpuaeck )
o »; KOHTPOJIbHAA IIK-3.1, TIK-
M METOJ| aHaJIN3a. 4 8 5,9
- peueHue pabora u 3.2, 11K-3.3,
Kucnorno-ocHoBHOe
THTPOBAHIE JIOMAITHETO KOJUIOKBHYM TIO TIK-4.1, T1K-
™ 3aganms Ne 2; TEME 4.2, TIK-4.3
- «TUTpUMETPpUIECKH
CaMOCTOSITETIbHOE i MeTox
H3y4YeHHe
- opopmiieHHE
oTyeTa 1o 3amura
nabopaTopHO nabopaTtopHon
pabore paboTHI. YK-1.1, VK-
15 5. OKHCAHTEEHO- «OxcuauMeTpus») KonTponbnas 1.2, VK-1.3,
6 ; pabora u TIK-3.1, TIK-
BOCCTAHOBUTEJIbHOE 2 4 7
THTpOBaHHE - KOJIJIOKBHYM I10 3.2, [1IK-3.3,
CaMOCTOSITEIbHOE TeMe TIK-4.1, TIK-
H3ydeHHE «OxucnurenbHO- 4.2,11K-4.3
METOIMYECKOH U | BOCCTAHOBUTEIBHOE
yueOHOI TUTPOBAHUE»
JUTEPATyPHI
- opopmiieHHE
oT4eTa 1o
nabopaTopHoOi 3aupra
aGoTe nabopatopHoi YK-1.1, VK-
P pPaBOTHL. 1.2, VK-1.3,
1.6 6. ®usuko- «DoTtomeTpusisi»;
XHUMHYECKUE METOJIbI 2 4 5 - Kontponbras TIK-3.1, TTK-
aHanu3a CaMOCTOSITENIBHOE pabota n 3.2, 1K-3.3,
HBVUCHIC KOJUTOKBHYM TIO TIK-4.1, TIK-
Y y Teme 4.2, TIK-4.3
METOIMYECKOH U «oTomeTpusy
yueOHOM P
JIUTEPATyPHI
HUroro mo pazneny 17 34 20,05
Hroro 3a cemectp 17 34 20,05 324t
Wtoro mo AUCIUIIMHE 17 34 20,05 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B nporecce npenogaBanus AMCUUILUINHBI « DKOAHAIUTHYECKAs XUMUS TPUMEHSIOTCS
TPaaULMOHHbIE U HHPOPMALIMOHHO HACBILICHHBIE ONIEPEKaIOIINe TEXHOIOI UM, a/ICKBaTHbIE
CaMOOpraHu3aluM CTYJICHTOB B podeccuoHanbHOM 00pa3oBanuu. B xone oOydenus
OyAyIIMX CHEHUATMCTOB HEOOXOIMMO HE TOJIBKO (POPMUPOBATh KOHKPETHBIE 3HAHUS, HO U
pa3BUBaTh HABBIKH MPO(ECCHOHAIBHON pedaeKchy, yMEHUe IPOrHO3UpOBaTh COJlepKaHUE U
XapakTep ux OyayIuel 1esTeTbHOCTH ¢ YU4ETOM HOBBIX COL[MAIbHO-OKOHOMUYECKUX peani,
BBIJIBUTaTh HOBBIE LIEJIN U 3a]1a41, (JOPMHUPOBATH BHICOKYIO MOTHUBAIUIO K TIOCTOSSHHOMY
00yuYeHHIO U caMO00Pa30BaHUIO.

JIEKIIMOHHBII MaTepual 3aKperuisieTcs B X0e J1a00paTOpHbIX paboT, Ha KOTOPBIX
BBITOJIHSAIOTCS. HHAUBUIyalbHbIC 331aHUs 110 TpoiaeHHOo Teme. [Ipu nmpoBeaeHnn
71a00paTOPHBIX 3aHATHIA UCTIONB3YETCSI METO] KOHTEKCTHOTO O0Y4YEHHUsI, KOTOPBIN TTO3BOJISIET
YCBOUTH MaTepUall MyTEM BBISBICHHUS CBSA3EH MEXKIy KOHKPETHBIM 3HAHUEM H €ro
PUMEHEHHEM.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB K CAMOCTOATEIBHOM MpopadoTKe
TEM B IIPOLIECCE MOATOTOBKU OTYETOB I10 JIAOOPATOPHBIM paboTaM, PELICHUIO TEMAaTHIECKUX
3aJJaHUH U MMOATOTOBKH K pyOEKHOM U 3aKIIFOUUTEIBHON aTTeCTaIuy, T.€. CIIOCOOCTBYET
Pa3BUTHIO HABBIKOB CUCTEMATH3AIMH PE3YIbTaTOB SKOAHATUTUIECKOTO aHaIHN3a
IPUMEHHUTEBHO K MpodeccuoHanbHoM aestenbHocTH CoBpeMeHHbIE HHTEPAKTUBHBIC
CpPEeJCTBA MO3BOJISIOT SKCIIEPUMEHTUPOBATH C HOBBIMHU (popMamMu KoHTpousd. CTyeHTaM B
xoze 00yueHHst He0OOXO0AUMO UCIIOIB30BATh CPEACTBA MH(POPMALIMOHHO - 00pa30BaTEIbHON
CpeIbl.

6 YueOHO-MeTOAUYeCKOe o0ecneyeHne CaMOCTOSATEeIbHOI PadoThI 00y4aloIMXCs

[IpencraBneHo B npuioxeHuu 1.

7 OueHo4YHbIe cpeACcTBA /ISl MPOBeAeHUs MPOMEKYTOUHOM aTTecTalluu
[IpencraBneHsl B MPUIOKEHUU 2.

8 YueOHO-MeTOAUYeCKOEe U MH(OPMAIIMOHHOE O0ecTieYeHre TUCITUITHHBI

a) OcHoBHAas JMTEpaTypa:

1. Ananutuyeckas Xumus : yae6Hoe mocodue st By30B / Anexcanap MiBanosuu
Amnapnes, ['anuna KoncrantunoBna Jlynenko, TatesiHa [laBnoBHa AnekcannpoBa, AHHA
AnekcanapoBHa Kazakosa ; A. W. Anapues, I'. K. Jlynenko, T. II. Anekcanaposa, A. A.
Kazakoga. - 2-e u3n. - Mocksa : FOpaiir, 2025. - 77 c. - (Beicmiee o6pazoBanue). - URL:
https://urait.ru/bcode/532400 (mara obpamenus: 10.09.2025).

2. Ananutnueckas xumus : YueOnuk / Haranes iBanoBna MoBuan, Pa3us
I'ycmanoBHa PomanoBa, Tatbsina CepreeBna ['opOyHoBa [u np.] ; Kasanckuii HalimoHambHBIN
HCCJIEIOBATENbCKUN TEXHOIOTMUECKUN yHUBEPCUTET. - 1. - Mocksa : OO0 «Hayuno-
uznatenbekuit nentp MH®PA-My, 2025. - 394 c. - (Bsicmee oopazoBanue). - BO -
bakanaBpuat. - URL: https://znanium.ru/catalog/document?id=453298. - URL:
https://znanium.ru/cover/2168/2168772.jpg. - ISBN 978-5-16-019473-8. - ISBN 978-5-16-
100051-9 (anextp. m3nanue). - nara oopamenus: 18.03.2026

0) JlonmoiHuTEIbHAS JIUTEpaTypa:

1. Ananutuueckass Xumus : ydeOHoe mocoOue ais By3oB / Anekcanap lBanoBuu
AnapueB, I'anuna KouctantunoBHa Jlynmenko, TatesiHa IlaBnoBHa AnekcaHapoBa, AHHa
AnekcanapoBHa KazakoBa ; A. 1. Anapues, [I'. K. Jlynenko, T. Il. AnexcannpoBa, A. A.
KazakoBa. - 2-e u3n. - Mocksa : FOpaiit, 2023. - 107 c. - (Bbiciiee obpazoBanue). - URL:
https://urait.ru/bcode/514150 (mara obpamenus: 29.09.2023).




2. AnmapueB A. U. Araniutrueckasi Xumus : yaeOHoe rmocooue / A. V. Anapues ; ArapHeB
A.N. - HoBocubupck : HI'TVY, 2021. - 92 c. - Y1BepxkaeHo PenakiimoHHO-U31aTeIbCKUM COBETOM
YHUBEpPCUTETA B KauecTBe yueOHOro mocodus. - Kaura u3 xomnexkuuu HI'TY - Xumus. - URL:
https://e.lanbook.com/book/216272. - URL: https://e.lanbook.com/img/cover/book/216272.jpg.
- ISBN 978-5-7782-4423-8. - nata obpamenus: 18.03.2026

3 KpoeuioBa C. A. AHanutuyeckass xumus. KoaumdecTBEHHbIE METOIbl XMMHUYECKOTO
aHanu3a : yueOHoe mocobue / C. A. KpsuioBa, 3. U. Koctuna, U. B. Ilonypko ; MI'TY. -
Maruuroropck : MITY, 2017. - 115 C. : nui1.,  TaOIL. - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/1500. - TekcT : HEemoCpeACTBEHHBIH. -
nata oopamenus: 30.03.2026

4 Kysnenona 0. C. Ananutndeckas xumus : yueOHoe nocodue. Y. 1. KauecTBeHHBbIH
aHanu3. Jlaboparopusiit npaktukym / FO. C. Kysuenosa, O. A. Kambko ; Kysnenona lO.
C.,Kanbko O. A. - Uepenosen : UI'Y, 2021. - 75 c. - Kaura u3 komuiekuuu UI'Y - Xumus. - URL:
https://e.lanbook.com/book/193100. - URL: https://e.lanbook.com/img/cover/book/193100.jpg.
- ISBN 978-5-85341-912-4. - nata obpamenus: 18.03.2026

5 KpeicanoBa T. A. AHanuTH4ueckast XUMHsS : y4eOHO-METOAUYECKOE MOCOOUE JIJIsl BY30B
/ T. A. KpbicanoBa, 1. B. IlIkytuna ; Kpeicanosa T. A.,Illkytuna U. B. - Boponex : BI'Y, 2011.
- 80 c. - Kraura n3 xomnekumu BI'Y - Xumus. - URL: https://e.lanbook.com/book/357686. - URL:
https://e.lanbook.com/img/cover/book/357686.jpg. - nata obpamienus: 18.03.2026

6 Mensauk H.JI. KauecTBeHHBIN aHanu3 : npakTukyM [ By3os] / H. JI. Measnuk, E.
B. Tapacrok, JI. I'. Konsga ; Marautoropckuii roc. texuuueckuid yH-T uM. I'. M. HocoBa. -
Marnutoropck : MI'TY um. I'. K. Hocoga, 2020. - 1 CD-ROM. - 3aru. ¢ tutyin. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2939. - TekcT : IMeKTpOHHBIN. - AaTa
obpamenus: 18.03.2026

7. Ananutnueckas Xumus. TUTpUMETPUUIECKUE U TPABUMETPUICCKUE METOIbI aHATH3A !
yuebHoe mocobue / . A. Bapmnamona, H. JI. Kanyruna, JI. I'. Konsga u gp. ; MI'TVY. -
Marnauroropck : MITY, 2016. - 103 c. - URL:
https://host.megaprolib.net/MP0O109/Download/MObject/20332. - TeKcT : HEMOCPEACTBECHHBIH. -
nata oopamenus: 30.03.2026

B) MeToanueckue ykazaHus:

1. Bapnamosa, N.A. Cpeznctsa uzmepenuii. KannOpoBanue aHaTUTHUECKOW MEPHOM
MIOCY/Ibl: METOJJMUECKUE YKA3aHUs K JIaDOpaTOpHOU paboTe MO TUCIUITTHHAM
«Anamutraeckas Xumusa 1 DXMAY, « DXMAy, « IxoaHAIUTHYCCKAS XUMUSD»,
«AHaIUTUYECKUN KOHTPOJIb METAJUTy pPruuecKoro mpousBoacteay / M.A. Bapnamosa, H.JL.
Kanyruna; Marautoropckuii roc. Texuuueckuit yH-T uM. I'. 1. HocoBa. — MarauToropck :
MI'TY um. I'. Y. Hocoga, 2020. — 14 c. — TekcT : HENOCpe1CTBEHHBIM.

2. Bapnamoga, 1. A. JlabopaTtopHbIe BEChI U B3BEIINBAHNE: METOIUICCKUE YKA3AHUS K
n1abopaTopHOil paboTe Mo AMCHUIUINHE « AHATTUTHYECKAst XUMHS U PU3UKO-XUMUYECKHE
metoabl ananmza» / M.A. Bapmamona, H.JI. Kamyruna; MarHuTOropckuii roc. TEXHUIECKUN
yH-T uM. I'. V1. HocoBa. — Marauroropck : MI'TY um. I'. 1. Hocosa, 2014. — 16 c. — Tekcer :
HEIOCPEICTBEHHBIMN.

3. Bapnamosa, 1.A. KonnuecTBeHHbli aHanu3. Meros HeHTpaIu3anuu:
METOJIMYECKUE YKa3aHUs ISl CAMOCTOSITENIbHOM paboThl O JUCIUILINHE «AHATUTHYECKAS
XUMUS ¥ (PU3UKO-XUMUYECKIEe MeTOIbI aHanmu3a» / MI.A. Bapmamosa, H.JI. Kanyruna, JL.T'.
Komspa; Marauroropckuii roc. tTexHudeckuit yH-T uM. I'. . HocoBa. — Marauroropcex :
MI'TY um. I'. Y. Hocoa, 2020. — 30 c. — TekcT : HEMOCpeACTBEHHBII



4. BapnamoBa, 1.A. KUCIOTHO-OCHOBHOE TUTPOBAHUE: METOIMUECKUE YKA3aHUS K
1a0opaToOpHOil paboTe MO AMCUUIUINHAM «AHATUTHYECKAst XUMUA U PU3UKO-XUMUYECKHE
METO/Ibl aHAIN3a», « JKOAHAIUTUYECKAsT XUMUD», K AHATUTUYECKUI KOHTPOJIb
MeTaTypruueckoro npoussoactsa» / M.A. Bapnamosa, H.JI. Kanyruna, JI.A. boapsH;
MarnuTtoropckuii roc. tTexuuueckuit yu-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um.
I'. . Hocoga, 2020. — 16 c. — TekcT : Henmocpe1CTBEHHBIN.

5. Kanyruna, H.JI. OkuciauTenbHO-BOCCTaHOBUTEIBHOE TUTPOBAHUE:!
METOAMYECKHE YKa3aHUs K 1JaOOpaTOPHBIM paboTaM Mo JUCLUIUIMHAM « AHATUTHYECKAs
XUMUS ¥ (PU3MKO-XUMHUYECKUE METO/Ibl aHANIN3a», « DKOAHAIUTUYECKAsT XUMUS,
«AHaIUTUYECKUN KOHTPOJIb METAJUTYPrUueCcKOro MpOU3BOACTBAY I 00yUaroImuxcs no
BCEM HAIIPaBJIECHUSIM MOJATOTOBKHM U CHEIMAIBHOCTAM Bcex Gopm obyuenus / H.JI. Kamyruna,
N.A. BapnamoBa; Marautoropckuii roc. texunueckuii yu-T uM. I'. . HocoBa. —
Marnuroropek : MI'TY um. I'. K. Hocosa, 2017. — 25 ¢. — TekcT : HenmocpeCTBEHHbII.

6. Cunopenko, H.I'. I'paBuMeTpudeckuii aHamu3: MeToAnYecKas pa3paboTka K
71a00paTOPHOMY IPAKTUKYyMY 10 «AHanuTudeckoit xumun» / H.I'. Cunopenxo, JI.I'. Konsna;
MarnuTtoropckuii roc. tTexuuueckuil yu-T uM. I'. 1. Hocosa. — Maraurtoropck : MI'TY um.
I'. . Hocoga, 2020. — 19 c. — TekcT : Henocpe1CTBEHHBIN.

7. BapnamoBa, . A. I'paBUMeTpUs: METOJUYECKUE YKA3AHUS ISl CAMOCTOATEIbHOMN
pabotsl ctynentoB / I.A. Bapnamosa, H.JI. Kanyruna, O.M. KaTromenko; Marautoropckuit
roc. rexuudeckuil yH-T uM. I'. 1. HocoBa. — Marunurtoropck : MI'TY um. I'. K. Hocosa,
2020. — 38 c. — TekcT : HenoCPEACTBEHHBIN.

8. Bapnamosa, 11.A. Kommuiekcomerpust. KOMITIIEKCOHOMETPUUECKOE TUTPOBAHUE:
METOAMYECKHE YKa3aHUs K TaOOpaTOpHOH paboTe M0 JUCHUIUTMHAM « AHAIUTHUECKAsT XUMUS
u OXMA», «DXMA, «IKOaHATUTUYECKAS] XUMUSD, K AHAITUTUYECKUI KOHTPOJIb
METAJUTyprHYECKOT0 POU3BOJICTBA» ISl 00YUAIOIIUXCS TI0 BCEM HAINPABICHUSM HOATOTOBKU
U CIIeUAIHOCTAM Beex Gopm oOyuenus / U.A. Bapnamosa, H.JI. Kanyruna;
MarnuTtoropckuii roc. tTexuudeckuil yu-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um.
I'. 1. HocoBa, 2017. — 20 c. — TekcT : HENOCPEICTBEHHBIM.



r) [Iporpammuoe o6ecnneuenue u UHTepHeT-pecypcebl:

IIporpammHoe obecnieueHue

HaumenoBanue o
1o Ne norosopa CpoKk JeiicTBUS IMIICH3UH
MS Office 2007 |\, 135 o7 17.09.2007 GecepoHo
Professional
7Zip cB00OTHO pacmpocTpansemoe [10 OeccpoyHO
FAR Manager cB00OHO pacnpoctpansemoe 10 6eccpovyHo
Bpaysep Yandex |cBoGonHo pacmpoctpansemoe [10 6eccpodyHo

IIpodeccnonanbubie 6a3bl JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMBbI

HasBsanue Kypca Cchlnka

OnexTpoHHbIe pecypcsl oubnuoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

Poccuiickas 'ocynapctBenHas 6udnmoreka. Karanoru

https://www.rsl.ru/ru/4readers

/catalogues/
denepanbHOE TOCYIaPCTBEHHOE OI0KETHOE
yupexaenne «PenepaabHbIii HHCTUTYT URL: http://www1.fips.ru/
MPOMBITIITIEHHOH COOCTBEHHOCTH
Hanmonansnas nHGOpMaIMOHHO-aHATTUTHYECKAST URL:
cuctema — Poccuiickuii MHAECKC HayqHOTO HUTUpoBaHus | https://elibrary.ru/project risc.
(PUHII) asp
DnekTpoHHas 6a3a nepuoanydeckux m3aanuit OO0

https://eivis.ru/

«MBUC»

9 MaTtepuajibHO-TeXHUYECKOe of0ecnedeHne TUCHUIIHHBI (MOIYJIA)

MatepuanabHO-TEXHUYECKOE 0OecTieueHNe TUCIUIUIMHBI BKIIOYAEeT:

1. YuebHble ay TuTOpHU AJIsl IPOBEICHHS 3aHATUH JeKIIMOHHOTO THa. OcHalleHne
ayJIUTOPUU: MYJbTUMEAUNHBIE CPEACTBA XPAHEHNUS, IEpPEJaul U IPEACTaBICHUS
UHpOpMALIUU

2. YueOHble ayTMTOPHH ISl IPOBEIeHUs Ta00paTOPHBIX 3aHATHM, TPYIIIOBBIX U
UHIMBUAYAIbHBIX KOHCYIbTalMi, OcHalienue ayautopun: Harnsaneie MaTepuansl:
TaOJIHNIIBI, CXEMBI, TUIAKATHI.

3. IloMenieHus UIst CAaMOCTOATENBHOM pabOThl 00YJaIONINXCS M TPOMEKYTOTHOM
arrectanuu. OcHamenue aynuropun: [lepconansnbie kommnbloTephl ¢ makerom MS Office,
BbIX0/10M B IHTEpHET U ¢ JOCTYIOM B JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTEIbHY O
Cpelly YHUBEpCUTETA

4. ITomereHus A5l XpaHEHHSI ¥ IPOPIIIAKTHIECKOTO 00CTyKHBaHUS y4eOHOTO
obopynoBanus. OcHamenue ayqutopun: CTeiaxu, ceidbI IUTst XpaHSHUs yIeOHOTO
o0opynoBanus. THCTpyMeHTHI AJ1s1 peMOHTa J1Jab0paTOpHOro 000pyAOBaHUS.



IIpunoxenne 1
6. YueOHO-MeTOANYeCKOe 00ecnieyeHne CAMOCTOAITeILHOIH padoThl 00y4Yarommuxcst

CamocTtosaTenbHass pabora oOydYalOIIUXCs TMOApa3ienseTcss Ha ayAUTOPHYIO, KOTopas
MPOUCXOAUT KaK BO BpeMsl JTAOOPATOPHBIX 3aHATHH, TaK M Ha IUIAHOBBIX KOHCYJbTAIUSAX, M Ha
BHEAYIUTOPHYIO, MPOUCXOIAUIYI0 BO BpeMs MOATOTOBKH CTYACHTAMHU OTYETOB IO J1aOOPATOPHBIM
3aHSATHUSM U BBITIOJIHEHHS JIOMAITHUX 3aJaHUM, a TaKXKe MPH MOJATOTOBKE K KOHTPOJBHBIM paboTaM u
KOJUIOKBUYMaM.

AyIuTOpHAs CaMOCTOSATENbHAs paboTa OOyYarOUIMXCsl TPEAIoaraeT 3alluTy J1a0opaTopHOM
paboThL, MPOXOKIACHHE KOHTPOIBHOM pabOThI M YCTHOTO OIPOCa - KOJUIOKBUYMA MO KKIOMY pa3aeny
nucuuiiuHbel. KoHTposibHas padoTa BKIIOYAIOT TEOPETUUYECKUE U MIPAKTUUYECKHE 3a7aHus, OTBETHI Ha
KOTOpBI€ TPEOYIOT MIyOOKOTr0 MOHUMAaHUS U3yUYEeHHOT0 MaTepraia. MakcuMallbHOE KOJIMYECTBO 0alioB
B Kaxaoi Teme kypca — 10. KoutokBryM BKJIFOUaeT B ce0sl YCTHBIC OTBETBHI CTYJICHTOB IO METOIUKAM
MIPOBEICHUS UCTIBITAHUN 1 OOBSICHEHHUS PE3yIbTaTOB IKCIIEPUMEHTA.

KouTtposbHbie Bonpochl o TeMe «O0beKThI HCCIeT0BAHUI IKOAHATUTHYECKOH XMMHH.
OcCHOBHBIE IOHATHS METOA0B IKOAHAINUTHYECKOH XUMHUHU. Crioco0bl KiaccupuKauuu u
TeopeTHYeCcKNe OCHOBbI METO/I0B AaHAJIUTHYECKOI XuMuu. KoJinuecTBeHHBIH aHAIU3»

1. [IpenmeT u 3a1aun SKOAHATUTUYECKON XUMUH.
2. OOBEKTHI UCCIIEAOBAHUI DKOAHATIUTUUECKON XUMHUH.
3. HcTtounnkn 3arpsA3HEHHl BO3QyXa, OTKPBITBIX BOJOEMOB, IMOJ3€MHBIX BOJ, IIOYBHI,

OMOJIOTHYECKUX OOBEKTOB.

BemectBa, noiexxanine 3K0aHaTUTHIECKOMY KOHTPOJIIO B TIEPBYIO OUYEPE/Ib.

[ToHATHS «METOI», KMETOJNKAY, KAHATUTUYECKHI CUTHAID), «aHAIUTUYECKAs PEaKIIUs».
Oco0eHHOCTH aHATUTUICCKUX PEaKIui, TPEOOBaHUS, TIPEIBIBISICMbBIC K HUM.
Krnaccudukanus MeTo10B 95K0aHATUTHUECKON XUMUU.

OcCHOBHBIE XapaKTEPUCTUKH METO/IOB YKOAHATUTUICCKON XHMHUH.

Knaccudukanuys MeTo10B KOIMYECTBEHHOT'O aHAIN3A.

0. [ToaroroBka nmpoOb! K KOJIMYECTBEHHOMY aHAJIHU3Y.

R RV

KoHTpoJibHbIe BONPOCHI N0 TeMe «XHMHUYeCKHe MEeTO/Ibl AaHAJIN3a: IPABUMETPUYECKUI aHATU3.
IIpuMeHeHNe METOIOB XUMHYECKOT0 AHAJIN3A [IJI1 MOHUTOPHUHIa HICTOYHUKOB ONMACHOCTEH B
cpeae 0OMTAHUA»

1. CymHOCTh TPaBUMETPUYECKOTO aHalu3a, Kiaccuukamus, o0NacTb €ro MNPUMEHEHUsS B
9KOAHAIUTUYECKOM KOHTPOJIE.
2. TeopeTnueckre OCHOBBI BBIJCJIEHHS OCAJAKOB U3 PAacTBOPOB HEOPraHUYECKUMH U

OpI‘aHI/I‘ICCKI/IMI/I peareHTaMH.

Br10op BenmMunHbI HaBECKH.

PacTBOpeHre aHAIM3HPYEMOTO BEIIECTBA.

Ocaxnenue @unprpoBanue. [IpombiBaHne ocaaka.

BricymuBaHue U IpoKalvBaHUE OCAIKa.

OmmbKy MeToa, CrIoCcOObI MX YCTpaHEHUSI.

MCTOIH:I ITOBBIIIICHUS TOYHOCTH B FpaBI/IMeTpI/I‘ICCKOM aHaJIn3e.
Brruucienust B rpaBUMETPUYECKOM aHAIIH3E.

0. [IpumeHeHrne rpaBUMETPUYECKOTO aHAIN3a B SKOAHATUTHYECKOM KOHTPOJIE.

=00 N L AW

KoHTpoJibHbIe BONpoCckI 10 TeMe «XHMHYecKHe MeTO/bl AaHAJIN3a: TUTPUMETPHUUYECKUI aHAIU3.
IIpuMeHeHNe METOI0B XUMHYECKOT0 AHAJIN3A IJI1 MOHUTOPHUHIa HICTOYHUKOB ONMACHOCTEH B
cpene OOMTAHUN

CyIHOCTh THTPUMETPUYECKOTO METO/A, ETO XapaKTEPUCTHKA.
KucnoTHO-0CHOBHOE U OKHCIIUTENBHO-BOCCTAHOBUTENILHOE TUTPOBAHHUE.

MeToabl OCaKJIeHHUS U KOMIUIEKCOOOPa30BaHUsL.

CriocoObl TUTPOBAHUS: MPSIMOE, OOpPATHOE, TUTPOBAHUE 3aMECTUTEIIS.

b s



5. CrniocoObl onpeiesieHnss KOHEYHON TOYKU TUTPOBAHMSL.

6. WNHnukaTopsl.

7. [Ipurorosnenne pacTBOPOB TUTPAHTOB.

8. PacueTsl B TATpUMETPUUYECKOM aHAIU3E.

9. [IpumeHeHne TUTPUMETPUUECKUX METOJOB B SKOAHAIIUTUYECKOM KOHTPOJIE.
KonTtpoJsbHbie Bonpocs 10 TeMe «PU3MKO-XHMHYECKHEe MeTO/Ibl aHAJIN3A.

MouyiekyJasipHbIii A0COPOIUOHHBIH AHAIN3)

1. Teoperndeckre 0OCHOBBI METO/1a MOJIEKYJISIPHOW a0COPOIIMOHHOM CIIEKTPOMETPHH.

2. 3aKOHBI MOIJIOIIEHNUS CBETA, YCIOBUS UX IPUMEHEHUS.

3. Bnusinue pH cpenbl, MOCTOPOHHUX HOHOB Ha OKPACKY PacTBOPOB ONPEENIIEMbIX BELIECTB.

4. Br16op pearenra.

3. YCTpONCTBO M IPUHIIATT ACHCTBHS (DOTOIIEKTPOKOIOPUMETPA.

6. BapuanTtsl meToa.

7. [Tpumeps! Hccne0BaHMs BO3LYIIHONW U BOJHOM cpeibl (POTOKOIOPUMETPUIECKAM METOIOM.
KonTtpoJbHbie Bonpock 10 TeMe «PU3MKO-XHMHYECKHEe MeTO/Ibl aHAJIN3A.
DJIEKTPOXUMHYECKHEe METOAbI AHATHU3A)»

1. Knaccudukanus u TeOpeTHIecKre OCHOBBI JIEKTPOXUMHUYECKUX METO/IOB aHAIIN3A.
2. [Torennuomerpuueckuid Meron aHanusza. CylIIHOCTh MeToJa, OOJIACTh €ro NPUMEHEHHUs B
9KOAHAIUTUYECKOM KOHTPOJIE.
3. [Ipsimas moTEHIMOMETPUSA U NMOTECHIMOMETPUUYECKOE TUTPOBAHUE: NPUMEHSIEMas almnaparypa,
BBIOOD 3JIEKTPOIOB.
4. HNonomerpust. NoHCENEKTUBHBIE 2JIEKTPOBI.
5. [Monsiporpaduueckuii METOI aHANNM3a U aMIIEPOMETPHUECKoe TUTpoBaHue. CyIIHOCTH METOJIOB
1 00JIaCTh UX MPUMEHEHHSI B SKOAHATUTUYECKON XUMUH.
6. [Monsiporpadus ¢ HAKOIIICHUEM.
7. Ocuusutorpaduueckast 1 nepeMeHHOTOKOBas nosisiporpagusi. CoBpeMeHHbIe ToIsIporpadsl.
8. Oco0eHHOCTH aMIIEPOMETPUUYECKOTO TUTPOBAHUS C ABYMSI MUHAUKATOPHBIMU 3JEKTPOIAMH.
9. OnexkrporpaBuMerpus. Cxema yCTaHOBKHM, IPHMEHSIEMON IIPH 3JIEKTPOrPaBUMETPHUUYECKOM
oTpeeIeHuI
10. DneKTpoan3 Ha PTYTHOM KaTOJE.
11. [IpakTHueckoe NpUMEHEHUE dIEKTPOTPABUMETPUYECKOT0 METO/Ia aHAIN3a B SKOAHAIIMTUYECKON
XUMHH.
KonTpoJbHbie Bonpockl 1o TeMe «@u3ndyeckne MeTOAbI AaHAIU3a»
1. ATOMHO-a0COPOIIMOHHBIH CIIEKTPaIbHBIN aHanu3. TeopeTuueckue OCHOBBI METO/IA.
2. Anmnapartypa.
3. [IpumeHeHne MeToAa PU UCCIIEIOBAaHUU 3arPs3HEHUH 0OBEKTOB OKPYKAIOILIEH Cpe/Ibl.
4. DOMUCCHOHHBIA CIEKTPATIbHBIA aHAIN3. TeopeTHUECKUEe OCHOBBI METO/IA.
5. Cxema HMHCCHOHHBIX ()OTOMETPOB.
6. [IpakTueckoe MNpUMEHEHHUE Uil SKOAHAJIUTHUYECKOTO KOHTPOJISl: KAYeCTBEHHBIM U

KOJIMUECTBEHHEBIN aHAIN3.
BapuaHThl TEeMATHYECKUX JOMANIHUX 3aJaHUH ISl CAMOCTOSITEJIbHOM Pa0doThl CTYIEHTOB 10 TeMaM

Jdomamnee 3aganue Ne 1
no TeMe « XHMUYECKHE MEeTOIbl AHATH32)

B nomarHem 3aiaHuu 1Mo TeMe « XMMHUYECKUE METOJIbI aHaIN3ay MepBas 3a/1a4a OICHUBACTCS B
2,5 6ama; BTopas — B 1,5 6amna; TpeTbs, ueTBepTas — B 2 Oania.

3amaua Nel
N3 naBecknm TtexHumueckoro cyiabduma HaTpus maccor 0,3000 r mocne okucieHus cyiabduma 1o
cynabdara nomyumnu 0,8250 r BaSOas. Paccuuraiite maccoBble A0iM cepbl U cynbduaa HATpus U
CPaBHHUTE UX C TEOPETUUECKUM COACPKAHUEM.




3ajgaua Ne2
Kakoii 06bem 4%-Horo pactBopa (NH4)2C204-H20 Tpebyercsa B3sATh ANl OCAXKICHUS KalbLUS U3
pacTBopa XJopua KaJlblus, B KOTOPOM coaepkutcst okoJio 0,05 r HOHOB KaJIbIIus?

3azmaya Ne3
BoruncnuTe MoIsipHBIE MacChl 3KBUBAJIEHTOB KUCIOThHI, OCHOBAHUS U COJIU B CJIEAYIOIIEH PEaKINU:

3 H3PO4 + 3 Ca(OH)2 = Ca3(PO)4 + 6 H20.

3agaua Ne4
CKONbKO MUIUTMIIMTPOB 96% pacTBOpa cepHOU KUCIOTHI (TIIOTHOCTHIO 1,84 r/mi1) HeoOxoxumo ams
npurotosiaeHus 100 mn 0,5 H pacTBopa KMCIOTHI? Beiuucnure TUTp 3TOro pacTBopa.

Jlomamnee 3aganue Ne 2
o TeMe «PU3NKO-XHMHYECKHE METOALI AHAJIN32)»
B JOMalIHEM 3aJaHUU 110 TEMC «q)I/BI/IKO-XI/IMI/I‘-IeCKI/Ie METOObI aHAJIN3a» nepBaﬂ 3aaa4da
olleHHUBaeTcs B 2,5 Oamna; BTopas — B 1,5 6anna; TpeThs, ueTBepTasi — B 2 Oasia.

3amaua Nel
AHanM3UpyeMbIil paCTBOP COECPKUT HUTPAT-UOHBL. [|JIst X onpeneneHns COCTaBUIU TaIbBAHUYECKYIO

Lenb U3 MHIUKATOPHOTO HUTPAT-CEIEKTUBHOIO AIEKTPOa U XJIOPCEpeOPsSHOTO IEKTPoia CpaBHEHHUS,
mmMepwn OJIC msaTH CTaHAAPTHBIX PACTBOPOB C M3BECTHOW KOHIIEHTpAllMe HUTPaT-MOHOB H
TIOJIYYUJIH CIIELYIOLIUE PE3YJIbTAThI:

C(NOs7), | 0,00001 | 0,0001 0,001 0,01 0,1
M

SC, mB 330 275 225 170 120

B Ttex xe ycnosuax uzmepunu JJIC nenu ¢ aHaIu3UpyEMbIM pacTBOPOM U HAILJIM €€ PaBHOU
250 mB. OmnpenenuTe METOJAOM TpayUpPOBOYHOTO rpaduka THUTP HUTPAT-MOHOB B aHAIM3UPYEMOM

pacTBope.
3azmaya Ne2
Ipu TurpoBanuu 50 cm® consnoi kucaotel 0,01 H pacteopom NaOH nosty4miu ciieayonue JaHHbIE:
VNaOH, cM’ 0 2 4 6 8 10

OnekrponpoBoxa-Ho | 1,500 1,090 0,672 0,633 0,991 1,350
CTh pacTBOpa

W, 10°(Om™)
[loctpouth KpuBYIO THUTpOBaHHsI B KoopauHaTax W — Vnaon. Omnpenenuts TOUKY
9KBUBAJIEHTHOCTH. PaccunTaTh HOPMaJIBHOCTD COJISIHOM KHCIIOTHI.
3azmaga Ne3

Obpazen cruiaBa conep:kuT okoio 8 % csuHma. Kakyio HaBecKy crilaBa HEOOXOAMMO B3ATh MJIs
OINpPEACIECHUsI €ro 3JEKTPOrpPaBUMETPUUYECKMM METOJOM, YUMTHIBAs, YTO Macca OCaJKa Ha aHoJHe
JOJKHA cOCTaBIsITh Okojo 0,2 e. [IpuBeauTe cxembl MPOLECCOB, MPOTEKAIOUIMX Ha KaToAe U aHOoJe,
VOHHBIE U MOJIEKYJIIPHBIE YPABHEHUS 3JIEKTPOJIM3a PACTBOpA HUTpaTa CBUHILIA.
3anaua Ned

U3 naBecku cranu 0,25 2 mocie cooTBeTCTBYOIENR 00padoTku monydmnn 100,0 ¢y’ okpamiennoro B
KpacHbI LBET KOMIUIEKCAa THUTaHa C XPOMOTPOIMOBOW KHCIOTOW. OnTHYecKas MIOTHOCTh 3TOTO
pacTBOpa OTHOCUTEIBHO PACTBOPA CPaBHEHHUs, coaepxkaniero 2 me tutana B 100,0 ca’, pasua 0,45. Jlns
MOCTPOCHHUS TPATYUPOBOYHOTO IpaduKka B3sJIM TPH CTAHIAPTHBIX pacTBopa ¢ coaepkanuem 4,0; 6,0;
8,0 me Turana B 100,0 cv’, momyunnn 3HaYCHHsS OTHOCHTENBHBIX ONTHYECKHX IUIOTHOCTEH ( 4,,,)

cootBercTBeHHO 0,26; 0,51; 0,76. Beruncnure MmaccoByto 1010 (%) TUTaHA B CTAJIN.

BapuaHThl TeMaTHYeCKHX 3aIaHUI /1 TeKYIero KOHTPOJIA



Texkymuii KOHTPOJIb OCYIIECTBISAETCS KaK 3alIuTa 1a00paTOPHbIX paboT: KOHTPOJIbHbBIE paOOTHI U
KOJJIOKBUYMBL. KOHTposibHBIE pa®OThl BKIIOYAIOT pELIEHHWE 3aJad 10 OTAENbHBIM METOAaM
9KOAQHAJIIMTUYECKOW XUMHH, T.€. NPAKTHUUYECKUE 3aJlaHUs, OTBETHI Ha KOTOpPbIE TPeOYIOT IIyOOKOro
MIOHMMaHMsI U3YYEHHOTO0 MarepHajia. MakcuMallbHOE KOJIMUECTBO OaioB B Kaxoi Teme Kypca — 10.
KomnokBuym npoBoauTCs Kak MHAMBUIyallbHas HHTEPAKTUBHAs Oeceja MpenoiaBaTessi Co CTyIEHTOM
Ha OCHOBE KOHTPOJIbHBIX BOIIPOCOB 10 T€ME, IPUBEICHHBIX BBILIE.

Kontpoabnas padora «I'paBumerpusp»
3ananus o teme «l'paBUMETpUs» OLIEHUBAIOTCS CIEAYIOIINM 00pa3oM: NepBoe - B 2 0aa; BTopoe— B
3 Gana.

BapuanTt 1
1.  PaccuuTaiiTe MUHUMAaJIbHYIO HaBECKY TEXHUUECKOT0 XJiopuaa 6apus, coaepskamiero 10% Ba, nus
onpenesneHus ero B Bujae BaSOa4.
2. U3 HaBecku ¢ocdoputa maccorr 0,2350 r momyuymnu 0,2711 r CaSO4 u 0,1693 r Mg2P207.
Beruucnaure maccoeie gomu CaO u P20s B docdopute. Ilepecunraiite pe3ynbTaThl aHaIM3a Ha
abCOJIIOTHO CYX0€ BEIEeCTBO, eciu (pochoput coaepxur 5,42% Bnaru.

KontpoabHasi padora « TuTpuMeTprUYeCKui aHAIU3»
3ananus no teme « TurpuMeTprudeckuii aHaIu3» OLEHUBAIOTCA CIEAYIOIIUM 00pa3oM: IepBOe, BTOPOE -
B 2 Oayia; TpeTbe— B 2,5 Gana.

Bapuanr 1

CkonpKkOo rpaMMOB KapOOHaTa HaTpusi COJAEPKUTCS B PacTBOpPE, €CIM Ha HEUTpaIU3alUI0 €ro A0
ruapokapOonara HaTpus pacxoayetcst 20 mia 0,1 H pacTBopa CONSIHON KUCTOTHI?
Hagecky 0,2132 r kap6onara kanbiust pacTBOpuiiu B 50 M1 pacTBOpa COJISTHON KUCJIOTHI C TUTPOM T10
kanbIMio Tracrca= 0,003068 r/mi. Cxonbko mit 0,14 H pacTBOpa THAPOKCHIA HATPHS OTpedyeTcs s
HelTpanm3anu n30bITKa KUCIOTHI?
PaccunTaiite pH pactBopa, moiaydeHHOro npu TUTpoBaHMH, Korga kK 20 mu 0,2H pacTBOpa COJISTHOM
KUCJIOTHI punuto: a) 17, 6) 20 m B) 21 mut 0,2 H pacTBOpa TUAPOKCHAA HATPHUSA?

KonTtpoabHas padora «»
3aganua no teMe «PU3MKO-XMMHMUYECKHE METOJIbl aHaIM3a» OLEHHBAIOTCA CIEIYIOIUM 00pa3oM:
nepBoe, BTOpoe - B 2 Oana; Tperbe—ceapmoe B 1,5 Oarma.

Bapmuanr 1
1. Hcxomuplii  pacTBOp  XJIOPOBOJOPOTHOM  KHCIOTBI oOveMoM 25,0 cm’ pasbaBuiu
JUCTUITMPOBaHHOM Bomoi 10 100,0 cv’ u monyumnu ananmsupyemsiii pactsop. Oroopamu 20,0 cm’
3TOr0 pacTBOpPA, MPOBEIH €ro NOTEHIMOMETpUUeckoe TuTpoBanue ctannaptasiM 0,1000 M pactBopom
TUIPOKCHU/IA HATPUS U TIONYUMIIH CIeAyIonue pe3ynbTarhl (V — 00beM npruOaBIeHHOTO TUTPAHTA):

3

V, 18,00 | 19,00 | 19,90 | 20,00 | 20,10 |21,00 | 22,00
cm’
pH 2,28 2,59 3,60 7,00 10,60 | 11,49 | 11,68

Omnpenenute MOJSPHYIO KOHIEHTPAIMIO XJIOPOBOJOPOIAHON KHCIOTHI B aHAIM3HPYEMOM DPaCcTBOpE
rpadU4eCKUMHU METOJIaMH 10 BCEM YEThIPEM KPUBBIM MOTEHIIMOMETPHUUECKOTO TUTPOBAHUSI.

2. [Moctpoiite wmHTErpanbHyl0 u aAuddepeHnrnanbHyl0 KpUBBIE  TOTEHIMOMETPHYECKOTO
TUTPOBAHUS U OINPEICIUTE HOPMAILHOCTh CONITHOM KMCIIOTHI IPY THTPOBaHUM 15 cm® ee pactBopom
eaxoro Harpa (T(NaOH) = 0,004 r/cv’) mo cnexyrommm pesynstatam (V — 00beM NpHOABICHHOTO
TUTPAHTA):

V, en? 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, uB 80 85 90 100 110 130




| | 200 | 590 | 610 | 620 | 650 | 660 |

3. Haiitu conmpoTuBiieHHE pacTBOpa a30THOM KUCIOTHI (B OM), eciu TuIoniaas 3JIeKTpoaoB paBHa 11,2
cM?, paccTostHMe MexTy snexTpoaamu 0,65 oM, yaenbHas anekTponposogaocts 0,15 Cv-em™.

4. Jlns psima cTaHAapTHRIX paCTBOPOB YKCYCHOM KUCJIOTHI ITOTYUYEHBI CIEAYIONINE 3HAYCHHS yACIbHON
ANEKTPONPOBOIHOCTH:

Ccn,coomy » MO/ 0,083 0,42 | 0,83 | 1,25 | 1,67

&, Cmen’! 1,75 0,73 0,45 | 0,32 | 0,24

[TocTpouTh rpadyK ¥ HANTH TUTP KUCIIOTHI, ECIH Y AeTbHAS 3IEKTPOIPOBOAHOCTE paBHa 1,00 Cy-cm.

4. Tlpu 31eKTpOorpaBUMETPUUECKOM OIpEACICHUN CBUHIA B pyJe s MPOBEACHUS aHAIU3a B3sTa
HaBecka 0,6280 o. Macca anonma no anektponusa 11,8492 2, mocne »nekTpoin3a HCCIeayeMOro
pactBopa 12,1086 2. BeraucnuTe nporieHTHOE CoAepKaHne CBUHIIA B 00pasiie pyabl. [IpuBenute cxemsl
MPOLIECCOB, MPOTEKAIONIMX Ha KaTOAE W aHOAE, MOHHOE U MOJEKYJISPHOE YPaBHEHMS pPEaKIUil
ANEKTPOJIN3A.

5. Hagecky nBetHoro criaBa maccoii 1,4420 2 pacTBOpHIIH U IyTEM AJIEKTPOJIM3a IPU IOCTOSTHHOM
cmite Toka 0,150 A4 3a 50 mun BBIACIUIN MOJIHOCTRIO HA KaTOAE MEAb U Ha aHojAe cBUHEIl B Buae PbOx.
Omnpenenure MacCOBYIO JOJIIO MEH U CBUHIIA B CIUIABE, €CJIM BBIXOA 110 TOKY cocTaisut 100 %.

6. Jlst onpeienieHust Xpoma 1mo MeToy 100aBok HaBecky ctanm 0,5000 e mepeBesu B pacTBOP U €T0
oobeM noseau 10 50,0 cv’. B aBe konObl BMecTHMOCTBIO 25,00 cm® 1MOMECTHIM alMKBOTHI 3TOrO
pacteopa 1o 10 ca’. B oHy U3 HMX 10GaBUIM CTaHAAPTHBINA PacTBOP XpoMa, coaepskamuii 0,002 2 Cz,
3areM B 00e¢ KOJObI - TMEepOKCHi Boaopoja. PacTBopel B KojIOax MOBENH A0 METKH, HW3MEPHIH
ONTHUYECKUE TUIOTHOCTU U MONy4ymin 3HaueHust: Ax = 0,15 u Ax+em = 0,36. HaliTu maccoByto nosmo (%)
XpoMa B CTallu.

7. OtHOocHTENbHAsA ONTHUYECKAas IUJIOTHOCTh TPEX CTAaHIAPTHBIX pacTBOpPoB, conepxamux 10,0;
12,0; 14,0 me Banaaus B 100,0 ca’, okazanack coorBercteenno 0,24; 0,46;. 0,69. Hasecky cranu 0,2506
2 pacteopuiH, 00beM nosen 10 100,0 cv’. B mepryro kondy BMectumocThio 50,0 cv’ momectunu 5,0
cm® (aIMKBOTY) 3TOrO pacTBOpa, MOOABUIM MEPOKCHI BOAOPOA M JOBEIU O0BEM 10 METKU BOIOM.
OnTHyeckast INIOTHOCTH MOTYYEHHOT'O pacTBOpa OTHOCUTEIBHO pacTBOpa CpaBHEHUS, coeprxaiero 8,0
me Banamus B 100,0 ca’, para 0,33. Onpenenuts MaccoByro 100 (%) BaHaaus B CTAJIM.



INPHJIO’)KEHHUE 2

7. OueHoYHbIE CPeACTBA /1JIsl IPOBeAeHHUS MPOMEKYTOUHOI aTTecTAlNU

[IpomexxyTouHast  aTTecTalusi MMEET  LEJIbI0  ONPEACNIUTh  CTENEHb  JIOCTHXKEHUS
3aIyIaHUPOBAHHBIX PE3YJIHTATOB O0YUECHHUS M0 TUCHUIUIMHE 33 OMPEEIICHHBIN MepHo 00yUeHUs.

a) Ilnanupyembie pe3yabTaTbl 00YyYEeHHUSI M OLIEHOYHbIE CPeACTBA sl NPOBedCHUs
MPOMEKYTOYHON aTTeCTALMHU:



Kon
HWHIUKATOpa

Nunukatop 10CTHXKEHUS
KOMIIETCHITIH

OneHouHbIE CpelicTBA

YK -1: CriocobeH ocymecTBIsATh KpUTHUECKUI aHaINU3 MPOOIEMHBIX CUTYAIMi HA OCHOBE CHCTEMHOT'0 TI0IX0/1a, BEIPA0AThIBATh CTPATETUIO JCUCTBHMA

VYK-1.1: AHanu3upyer POOJIEMHY IO Ilepeuenv meopemuueckux 60onpocoe
CUTYAIUIO KaK CUCTeMY, BBIsIBIISsA ee [ 1. OCHOBHBIE 3arps3HUTENH BO3AyXa.
COCTaBISIIONIME U CBsA3M Mexay [ 2. Uem oOycroBieH NapHUKOBBIN 3P herT?
HUMU 3. TlosicHuTE XMMU3M pa3pyLICHHUs] 030HOBOTO CJIOS.
4. OCHOBHBIE 3arPSI3HUTEN BOJBI.
5. Urto Takoe mpeaensHo Oy CTUMBINH cOpOC?
6. Uewm omnacHsbl (heHOITBI?
7. OCHOBHBI€ 3aTrpsA3HUTEIH ITOYBBI.
8. UeM onacHbI TAKETbIE METAILIIBI?
9. UYewm onacHbl HEPTEIPOAYKTHI?
YK-1.2: Kpurnuecku OLICHUBAET IlIpumepnovie npakmuueckue 60npocoi:
HAJICKHOCTh HMCTOYHHUKOB 1.IIpuBeauTe NCTOYHUKH U MEXAHU3M IOSBIICHHS CEPHOM KHCIIOTHI B aTMOc(epe.
uHbopMalu, paboraet c 2.IlpuBeanTe NCTOUHUKU U MEXAHU3M IOSBJICHHS a30THOM KUCIIOTHI B aTMocdepe.
MIPOTUBOPEYNBOI MH(DOpMaIueln u3 3.CTouHast BOJA COMAEPKUT KOJUIOMIHBIE YACTHIILI, OKCHILI Xpoma, uonsl Cd*, Pb?", CN™ u
pa3HBIX MCTOYHHUKOB, ompenenser | peHon. [Ipeanoxxure METObI OUUCTKH CTOUHOM BOJIBI.
POOEITBI B uHpOpMaInH, 4.IlosicHUTE XUMHU3M Pa3pyIICHUsS] 030HOBOT'O CJIOSL.
HEOO0XO0 MO JUIS pelieHus 5.Ykaxute HauOoyiee palMOHAIbHbIE METOAbl (MO0 YYBCTBUTEIHHOCTH, CEJNEKTUBHOCTH H
pOOJIEMHOM CUTYaIHH, u AKCIPECCHOCTH) OINPECIICHHS OPraHMUECKUX BEIIECTB B BO3/IyX€E U BOJIE.
IPOEKTUPYET MPOLECChl MO0  HX 6.Ilepeuncianre OCHOBHBIE METOABI ONpeneneHus aszora, (ochopa B mouBax. Kakumu
YCTpaHEHUIO METOJaMU OTNPEIEISIOT KUCIOTHOCTh OYB?
VK-1.3 Pa3pabaTbiBaeTr M conep)kareabHO Ilpumepnvle npakmuueckue 3a0anus:

apryMEHTUPYET CTPATETHUIO
penieHust mpoOJIEMHON CUTYalluy Ha
OCHOBE CUCTEMHOTO u
MEXIUCIUTUIMHAPHOTO  MOIXOJIOB;

1. Ecnu KoHLEHTpalus pacTBOpeHHoro coeaunenus kaamus (ITJK 1072 Mr/m) B cTouHO# Boje
coctaBisieT 10 MMOJB/JI, TO BO CKOJIBKO pa3 HEOOXOAUMO Pa30aBUTh BOAY, YTOOBI MOKHO
OBLIO CITUBATH €€ B KaHAJIH3ALUIO?

2. Paccuunraiite romoByto morpedHocTh B Ca(OH): nmns medtpaymzammu SO2 wa TOC




Kon
WHMKATOpa

Nunukatop A0CTHXEHUS
KOMIICTCHIINU

OneHouHbIE CpesicTBa

CTPOUT  CLEHApHH  peanu3aluu
CTpaTeruu, OMpEeNemsis BO3MOKHBIE
PUCKM U Tpemiaras MyTH HX
YCTpaHCHUS

motHocThio 1000 MBT, paboTarorieit Ha ma3yTe.

3. PaccuuTaiiTe yMEHbUIEHHE KOHIIEHTpPAllMM IMAHUJI-MOHOB B CTOYHBIX BOJAaxX IOCIHE
OH-annonupoBanus, eciu KoHueHTpanus nonoB OH™ Bo3pocina Ha 34 mr/i.

4. PaccuuraiiTe yMEHBIICHHE KOHIIEHTPAllMM HOHOB KaJMHs B CTOYHBIX BOJaX IOCJE
Na-KaTHOHHPOBAHUS, €CIM KOHIIEHTPALlKsl HOHOB HAaTpuUs Bo3pocia Ha 46 MI/I.

5. PaccuutaiiTe yMeHbIIEHHE KOHLIEHTPAlUM HOHOB PTYTH B CTOYHBIX BOJAAX IOCIE
Na-KaTHOHHPOBAHUS, €CIM KOHIIEHTPALlKsl HOHOB HAaTPUs BO3pocia Ha 69 Mr/i.

IIK-3 CrnocobGeH ompeaensiTh HOPMATHBHBIE YPOBHU JIOMYyCTHUMBIX HETATUBHBIX BO3JCUCTBUI Ha YEJOBEKAa M OKPYXKAIOIIYIO CPEay; MPOBOIHTH
U3MEpPEHHusl YpOBHEH omacHOCTel B cpesie oOuTaHus, 00pabaThIBaTh MONYUYEHHBIE PE3yJIbTaThl, COCTABIATH MIPOrHO3bI BO3MOXKHOTO PAa3BUTHUSI CUTYallUH;
aHAIM3UPOBATh MEXaHU3MbI BO3/ICICTBHS OMACHOCTEH Ha YelIoBeKa, ONMPEAEIATh XapaKTep B3aUMOAECUCTBUS OpraHU3Ma 4YelloBeKa C OMACHOCTSIMU CpeJIbl
06I/ITaHI/ISI C YyUCTOM cneumbmcn MEXaHHu3Ma TOKCHUYECCKOT'O ,Z[GI>'ICTBI/I$I BPCAHBIX BCUICCTB, SHCPIrETUICCKOT'O BOSIIefICTBPISI u KOM6HHI/IpOBaHHOFO I[GﬁCTBPIH
BpEAHBIX (aKTOPOB; ONPEILIISITh ONACHBIE, Ype3BbIUaiHO OMACHBIE 30HbI, 30HBI IPUEMIIEMOTO PUCKa

[K-3.1 OcymiecTBasieT MOHHUTOPHUHT Ilepeuens meopemuueckux 60npocos
(bYHKIIMOHUPOBAHUS CUCTEM 1. Kakue nmpuOOopbl HCTIONB3YIOTCS JIJIsI KOHTPOJIS COCTaBa BO3ayxa?
obecrieueHus " yIpaBiIeHUs 2. B Buje kakux ra3oB HaXOJATCS B BO3yXE 3arps3HSIONINE KOMITOHEHTHI?
OXpaHOW  OKpyXaromie  cpembl, 3. Kakue uHCTpyMEeHTaIbHBIE METO/IbI UCIIOIB3YIOT JIsl U3BJICUCHUS BEIIECTB?
OXpaHOH TpyJa, 0€30MacHOCTHIO B 4. Kakue MUKPO3IEMEHTHI OMPEACIISAIOT AaTOMHO-OYMUCCUOHHBIM METOJIOM?
Ype3BhIYANHBIX CUTYALIUAX 5. Kakue MUKpO3JIEMEHTHI ONPEAETSIOT aTOMHO-a0COPOIIMOHHBIM ~ METOAOM?
6. Kakue MUKpPORJIEMEHTHI ONPEIETISAIOT HOHHOM XpomaTorpaduein?
7. Haiite onpenenenus K, ITY, OBYB, I1/IB, I1/IC.
I1K-3.2 [IpoBoauT IIJJAHUPOBAHUE u Ilpumepnovle npaxmuueckue 60npocwl:

JOKYMEHTAJbHOE  CONPOBOXKICHHE
JEeSITEIBHOCTH 110 COOIOJICHHUIO WITH
JOCTUKEHUIO TpeOoBaHUI
HOPMAaTUBHBIX aKTOB B  cdepe
OXpaHbl  OKpY’Kalollel  cpensl,
OXpaHbl TpyJa, O€30MacHOCTH B
Ype3BbIYANHBIX CUTYAIUIX

1. B razoBsIx BbIOpOcax oOHApY’KEHBI TMOKCH] CEPBI, YTICBOAOPOAbI, (DEHOT U Maphl PTYTH.
[IpennoxxuTe METOABI OYUCTKHU T'a3a OT 3TUX BPEIHBIX KOMIOHEHTOB.

2.PaccmoTpuTe MeTOIbI 00€3BpEKUBAHUS TA30BBIX BHIOPOCOB TEIJIOBBIX AJIEKTPOCTAHLIUI.
Hanummure ypaBHeHUS! TPOTEKAOLINUX MTPU STOM PEAKIIUH.

3.Tlo xakuM HOpMATHBAaM OILEHUBAIOT KAYECTBO aTMOC(EpHOTO Bo3ayxa?

4. B kakux npenesiax HOpMUPYETCS COAEpKaHNe KOMIIOHEHTOB B BOJE?

5. B kakux npejenax HOpPMUPYETCs COJIEp >KaHNEe KOMIIOHEHTOB B BO31yXxe?




Kon
WHMKATOpa

Nunukatop A0CTHXEHUS
KOMIICTCHIINU

OneHouHbIE CpesicTBa

I1K-3.3

CriocobeH OCyIIEeCTBIATh KOHTPOIb

CoJlep>KaHus B HCIIPAaBHOM
COCTOSIHUM CHUCTEM M  CPEACTB
3alIUTBI  OKPY’XKAIOWIEW  Cpepbl,
pabo4ynx MeCT, CUCTEM U CPEICTB
3aUTHI npu Ype3BbIYAHBIX
CUTYyAIHSIX. Crniocoben
OCYUIECTBIIATh KOHTPOJIb
BBITIOJTHECHUA 3aIlJTaHUPOBAHHBIX
MEpOIPUATHI o OXpaHe

OKpYKarolllel Cpe/ibl, OXpaHe Tpy/a,

oOecrieueHnro  0e30IIaCHOCTH B
Ype3BbIYAMHBIX ~ CUTyalMsX  Ha
00BEKTE

p—

bl

Ilpumepnvle npakmuueckue 3a0anus:
Kaxkoit 00b€M 030Ha pa3pymiaet 2 1 XJop3Tana?
Ckonbko CO2 obpazyercs uz 20 1 CO?
Kaxoit 005éM NO ob6pasyercs npu cxuranuu 100 T HetH (comeprkaHue a3oTa B epecyeéTe Ha
ananuH coctapiseT 30%).
Paccuuraiite kucnotHocts 100 11 BOaBI, B KOTOPBIX pacTBopuiics 1 1 SOz.
CKOJbKO HYXHO akTHMBHUpOBaHHOTrO yriis uist ouucTku 1000 i1 Bogsl oT 30 KI opraHu4ecKux
npumecein?
CKOJbKO HY’KHO XJIOpH/Ia LIMHKA JUIs ocaxaAeHUs cepoBogoposa B 200 11 BoJIbl, KOHLEHTPALIUA
KoToporo B Boje coctasisier 300 mr/n?
CKOJIBKO HEoOX0auMO CyJb(puaa HATpus i IepeBeieHus coneil muuHka (c=20 mr/m°) B
HenoABIKHYI0 Gopmy B 100 M ouBsI?
Ha CKOJIBKO yBEJIUYHTHCSA KMCIOTHOCTH 3 M° MOYBBI MpH BHeceHuH B Heé 100 r NHaNO3?
Ha turposanue 100 M Boasl 3aTtpadero 20 miu 0,05 M pactBopa komruiekcoHna III. Berancnure
OOIIYIO KECTKOCTH BOBI.

[1K-4 CrniocobeH OpHEeHTHpOBATHCS B OCHOBHBIX MpOOJIeMax TeXHOC(epHOW O0e30mMacHOCTH; MPUHUMATh yYacTHE B HAayYHO-HCCIIEAOBATEILCKUX
pa3paboTkax Mo NpoQuIto NOArOTOBKU: CUCTEMAaTU3UPOBATh MH(OPMAIUIO 110 TEME UCCIIEIOBaHUM, IPUHUMATh yYacTHe B SKCIIEPUMEHTaxX, 00pabaThIBaTh
MOJTyYCHHBIC JaHHBIC; PemaTh 3a7auu Mpo(ecCHOHANBHON JAESTeTPHOCTH B COCTaBe HAYYHO-MCCIIEIOBATEIbCKOTO KOJUIEKTHBA; MCIIOIb30BaTh 3aKOHBI U
METO/bl MAaTEMaTHKH, €CTECTBEHHBIX, T'YMaHUTAPHBIX U SKOHOMMUYECKUX HAYK MPH peIIeHUH NMPO(EeCCHOHAIBHBIX 3a/1a4; IPUMEHATh Ha MPAKTHUKE HABBIKU
IIPOBEJCHUS M ONIMCAHMSI UCCJIEIOBAHUM, B TOM YHCJIE SKCIIEPUMEHTAIbHBIX

I1K-4.1

B cocTaBe
HAYYHO-HCCIIEI0BATEIbCKOTO
KOJUICKTHBA MNMPUHUMACT Y4YaCTUC B
pa3paboTke u
HKOJIOTO-3KOHOMHUYECKOM

Ilpumepnvie npakmuueckue 6onpocot

Hoas npruponooxpaHHas TEXHUKA U TEXHOJIOTHU

1.Meronpl aHanM3a cocTaBa a’po30Jied U NbUIEH

Jlns u3BJIE€YEHUs U3 BO3/lyXa BEILECTB UCHOJIB3YIOT (DUIBTPBI, MOTJIOTUTEIbHBIE a0COpPOEpBHI.

ATMOC(hEpHYIO MBUIb BBIICISIOT U3 BO3AyXa METOAAMH JIEKTPOCTATHUECKOT0 OCAKIACHUSI.




Kon Nunukatop A0CTHXEHUS

OneHouHbIE CpesicTBa

HHAUKATOpa KOMIETCHIINHN
000CHOBAaHUHU IIJIAHOB BHCAPCHUS Onpez[enﬁeMLIe MUKPO3JICMCHTBIL MGTOI[ aHaJinu3a
HOBOW TIPHUPOJIOOXPAHHON TEXHHKH || Ag,Ba,Ca,Co,Cr,Cu,Fe, K, MgMn,Na,Ti,V,Zn (okon0 | ATOMHO-IMHUCCHOHHBII
M TEXHOJOTWH, HKOHOMHUYECKOM || 22 HIEMCHTOB) _
perymupoBaHum TpHpoxooxpanmoii || S, Te ATOMHO-20COPOLMOHHBIH
NESTeTLHOCTH OPTraHU3aIAH Cl, NOs3", SO4* Wonnas xpomartorpadust
2.MeTo/1bl aHAJIW3a TPUPOJHBIX U CTOYHBIX BOJI
Onpenensiemble 31eMeHTl | OOBEKT aHAN3a MeTon onpeieicHus [penen oOHApYKEHUS
Al,Ba,Ca,Cd,Co,Cr,Cu,Fe, | Peunas Boga ATOMHO-3MUCCHOHHBIN 0,03-4,8
K,Mg,Mn,Ni,Pb,Sn,V,Zn MKT/JT
Hg CTOYHBIE BOJIBI HeliTpoHHO-aKTUBaLIMOHH
BIY
Sb,Se Mopckue Boabl ATomHO0-a0copOImoHHbI | 7-50 Mr/n
Cd,Co,Cr,Cu,Mn,V,Zn Mopckue Boabl Hefitporno-aktuBanmons | SHr-0,3 MKr
bIl
3.MeToap! aHaIM3a II0YB
MCTOI[LI OIIpCACIICHU A O6H.[€FO COACPKaHUA 3JICMCHTOB OCHOBAaHbI Ha HNPCABAPHUTCIBHOM
Pa3I0KCHUHN 06pa3ua KHUCJIOTaMH WM IICJI04YaMH W MOCICAYIOWICM OIMPEACIICHUN 3JICMCHTOB B
ACTBOPAX XUMHUUYCCKUMHU U HHCTPYMCHTAJIbHBIMU MCTOJAMHU.
ITokazarennb Meton
Wnentndukamms u KOoJM4YecTBEHHOEe | MoeKysipHas abcopOnroHHAs CHEKTPOCKOTIHS,
OTIpeJICNICHNe OpPTaHWYEeCKUX, MHUHEpaJbHBIX | XpoMarorpadus, Macc-ciekrpomerpusi, IMP.
BEILIECTB
AHanu3 TOYBEHHBIX PACTBOPOB ®dotomeTpus TJIAaMEHH, aTOMHO-a0CcOpOIMOHHAS
CHEKTPOCKOIHS, TOTEHIIMOMETPHSI
I1K-4.2 B cocrase Ilpumepnuvle npaxmuueckue 60npocol
HAay4YHO-UCCJIICO0BATCIILCKOT'O Uctounukn n (I)aKTOpBI 9KOJIOTMYCCKOI'0 pUCKa
KOJJIEKTUBA IIPUHUMAET y4dacTHE B Hcrounuk ®akTop
paspaboTke MepOTPHUATHiA 1o || AuTponorennoe BMEIIATEIECTBO B | Paspyuienue nangmadToB Opu A00BIYE TOJIE3HBIX HCKOMACMBIX;
CHWKEHWIO TIOKAPHBIX M JPYTHX MIPUPOJIHYIO CPEILY 06pa3013aHH§ HCKYCCTBEHHBIX BOJIOCMOB; HWHTEHCUBHAS
. o MeITMopalys; UCTpeOJIeHUE JIECOB
PHUCKOB UPE3BbITANHBIX CHTY AN TexHOreHHOE BIMSHHE HA OKPYXAIOUIYIO | 3arps3HEHHE BOJOEMOB, arMOC(hEpHOro BO3AyXa BpEIHBIMH

OPHUPOIHYIO CPEIY

BEIIIECTBAMHU,

IIOYBbBI —

OTXOJIaMH TIPOU3BOJICTB;

HN3MCHCHUC




Kon

Nunukatop A0CTHXEHUS

OneHouHbIE CpesicTBa

HMHIMKATOpa KOMIIETEHIINU
ra3soBoro cocTaBa BO3AyXa, OHEPreTUICCKOC 3arpsi3HEHUEC
6uochepsr

HpI/IpOZ[HOG SIBJICHUC 3€MJ'[€Tp$IC€HI/I€, H3BCPIKCHUC BYyJIKAHA, HABOJHCHUC, Yypara,
IoXKap, 3acyxa

[Ipennoxxute TIUIAHUPOBOYHBIC, TEXHOJOTMYECKHE U  CIEHUANbHBIE  MEPOMPUSTHUS,

HaIpaBJICHHBIC HA COKpAICHNE 00bEMOB BHIOPOCOB M CHIDKEHUE WX MTPU3EMHBIX KOHIICHTPAITHH.
Paccuuraiire:

1.Cxonbko COz2 oOpa3zyercs u3 20 1 CO?

2.Kakoit 066éM NO oOpasyercs npu cxxuranuu 100 T Hedtu (conepxanue a3oTta B nepecyére Ha

ananuH coctapisget 30%).

I1IK-4.3 B COCTaBe Ilpumepnule npakmuuecKkue 3a0aHus

HAy4YHO-HCCIIEI0BATEIBCKOIO
KOJUIEKTHBAa NPUHHUMAET ydacThe B
OLICHKE  pEe3yJbTaTUBHOCTH "
s dexTuBHOCTH CHUCTEMBI
yIIPaBJICHUS OXPAaHOU Tpyaa

3anonnuTe Tabauiy. OCHOBHbIE HCTOYHUKH BBIOEPUTE U3 CIIUCKA.

OcHoOBHBIE 3arpsI3HUTEIH BO31yXa H HX BO3JelCTBHE HA IPUPOAY
3arpsi3HUTENN aTMOChephI OcHoBHBIE UCTOYHUKHK | Bo3nelicTBue 3arpsi3HuUTENed Ha
3arpsA3HEHUN IIPUPOLY U YEIOBEKA

Oxkcunebl yraepoga (CO, CO,)
Oxkcunbl cepsl (SO, SO3)

Oxkcunpl azora (NO, NO,)
B3Beniennsle BeniecTBa (IbLib, CaXxa)
PannoakTuBHBIE BelecTBa

BemectBa, 3arpsiusromme atmocdepy OCHOBHBICE MCTOYHHKU 3arps3HeHud BospeicTBue
3arpsi3HUTENel Ha npupoay U dyenoBeka Oxcuabl yraepoaa (CO, CO2) Okeunuel cepol (SO3 SO2)
Oxkcunpl azota (NO, NO2) B3pemennsie BeniecTBa (Iblib, caxka) PaaroakTHBHBIE BEIECTBA

HcTouHuku, BbIAESIIONIHE aTMOC(epHbIE 3arpsI3HUTEIN

TpancnopT; IeMEHTHBIE 3aBO/Ibl; aBAPUHU Ha AaTOMHBIX PEaKTOpax; MPOU3BOICTBO, HA KOTOPOM
CKUTAIOT  YTrojib, CIAHIbBI, HEPTENPOAYKThI, TOp(]; MPOU3BOJACTBO AaTOMHOTO OpYXKHUS;
MIPOM3BOJICTBO Kejie3a, MEIHM, CEPHON KHUCIOTHI, a30THOM KHUCIIOTHI; TEIUIOBBIE CTaHIMH U
AJIEKTPOCTAHLIMH, paboTarolye Ha yrie, Topde, Ma3yTe; B3phIBbI ATOMHBIX U BOJOPOIAHBIX OOMO.




0) ITopsinok nmpoBeneHNsI NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH M KPUTEPUH
OlLICHMBAHUS:

[IpomexyTouHas arrectanusi MO IUCLHUIUIMHE «DKOAHAJIUTHYECKas XHUMHS» BKIIIOYAET
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS 00yUaIOIIMMUCS 3HAaHUMH, U
NPaKTUYECKUE 3alaHusl, BBIABISIONINE CTENICHb C(OPMHUPOBAHHOCTH YMEHUH W BIaJICHHIA,
IpoBOIUTCA B (hOpMeE 3aueTa.

3ayer 1Mo JaHHOW AMCUUIUIMHE TPOBOAMTCS B yCTHOW (hopme mo Owmiieram, Kaablid H3
KOTOPBIX BKJIIOYAET 2 TEOPETUUECKUX BOIIPOCA U OJHO MPAKTUYECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu OUeHUBAHUA 3auema:

«3a4TeHO» - OOydaloUIMiics JAEMOHCTPUPYET MOPOroBBI YpOBeHb CHOPMUPOBAHHOCTH
KOMIIETEHIIMH: B XOJ€ KOHTPOJBHBIX MEPOIPHUATHI TOMYCKAIOTCS OIIMOKH, MpPOSBIAETCS
OTCYTCTBHUE OT/EIbHBIX 3HAHUN, YMEHH, HABBIKOB, 00YUYaIOIIMNACS HCIIBITHIBACT 3HAUUTEIIbHBIE
3aTpyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUSMHU U YMEHHMAMU IIPU UX IIEPEHOCE HA HOBBIE CUTYALINH;

«He 32a4TeHO0» - 00yJaroluiicsl He MOXKET M0Ka3aTh 3HAHHUS HAa YPOBHE BOCIIPOU3BEICHUS
1 00bsCHEHHS MHPOPMAIINHU, HE MOXKET TI0Ka3aTh MHTEIICKTYaJ IbHbIC HABBIKH PEIICHHS TPOCTHIX
3az1ad.



