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PaGoyas nmporpamma paceMoTpeHa u o100peHa Ha 3acenanuun kadeapsr XuMun

15.01.2025, nporokon Ne 4
3aB. kadeapoi H.JI. Measuuk
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JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00Cyk/ieHa U 0100peHa 11 peanuzaruu B 2026 - 2027
y4eOHOM T'oJly Ha 3aceaHuu Kapeapbl XUMUH

[IpoTtokon ot 20 1. Ne

3aB. xadenpoit H.J1. Mensnuk

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogqoopena i peanuszanuu B 2027 - 2028
y4eOHOM roJly Ha 3aceqaHuu kadeapbl XuMHH

[Iporokom ot 20 . Ne
3aB. xkadenpoii H.JI. Mensauk

Pabouas mporpamma nepecMoTpeHa, 00Cyx1eHa u oqoopena i peaymsanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapbl XUMHH

IIporokom ot 20 . Ne

3aB. kadeapoii H.JL. Mensnuk

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena s peanuszanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceqaHuu Kadeapbl XuMHH

[Iporokonm ot 20 . Ne
3aB. xadenpoii H.JI. Mensguuk




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

DKOaHATUTHYECKAST XUMHSD» CIIOCOOCTBYET (POPMUPOBAHHUIO y CTYACHTOB 3HAHUH U
HAaBBIKOB B 00JIaCTH COBPEMEHHBIX METOJIOB KQU€CTBEHHOTO M KOJIMYECTBEHHOTO
XUMHYECKOTO aHaJIn3a BEIIECTB, MATEPUATIOB U 00BEKTOB OKPYKAIOIIEH CPEIbl; YMEHHUIO
IPaMOTHO BBIOMPATh METOJI aHAIH3a, HAn0OoJIee MPUTOIHBIN IS TOTyYeHUs HHPOPMAITUH O
KaueCTBEHHOM M KOJMYECTBEHHOM COCTaBE KOHKPETHOTO 0OBEKTa MCCIICIOBAHUIA;
MOJIYYEHUIO HaBBIKOB MPAKTHYECKON pabOThl B AaHATTUTUIECKUX JIA0OPATOPHUSIX IO KOHTPOJIIIO
TEXHOJOTHYECKON JUCLIMIUIMHBI IPOU3BOJICTBA.

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

JuctuminHa DKoaHAIUTHYECKas: XUMUSL BXOJUT B 4aCTh Y4EOHOTO TIlIaHa
dbopMupyeMyI0 yYaCTHHKAMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTeIbHOM MTPOrPAMMEI.

Jist u3ydeHus TUCIUTUIMHBI HEOOXO0IMMBI 3HaHUSI (YMEHUS, BIAJICHHUS ),
c(hOpMHUPOBAHHBIE B PE3yIbTATE U3YUCHUS TUCIUILTNH/ TIPAKTHK:

Xnumus

3uanus (yMEHUs, BJa/ICHNUs ), TOTyYCHHbIE PU U3yYCHUHU JAHHOUN IUCIUTUTMHBI
OyIyT HEOOXOAUMBI AJIsl U3YUCHUS JUCIUILTUH/TIPAKTHK:

JIabopaTopHBIi MPAKTUKYM IO IPUPOIOTOIB30BAHUIO

Mertposiorusi, CTaHIapTU3ANKS ¥ CePTU(DHUKAIINS B POMBIIIJICHHON M 3KOJIOTHYECKOM
0e30macHOCTH

DKCrepTu3a MpOoeKTOB

3 Komnerenuun o0y4arouierocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS

AUCUMILTUHBI (MOAYJIs1) M NJIAHUPYeMble Pe3yJabTaThl 00y4eHus

B pesynbrare ocBOeHUS AUCIUIUTHHBI (MOAYJs1) «DKOAHATUTHYECKAS XUMUS
oOyyaromuiicss A0KeH 001a/1aTh CIEYOIMMHA KOMIETECHIUSMMU:

Kon naaukaropa WNHaukaTop 1OCTHIKEHUS KOMITETCHITHN

YK-1 CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAIN3 U CHHTE3 HH(POPMaIIUH,
IPUMEHSTh CHCTEMHBIH MOIXO0/ ISl PEIICHHUs TOCTABJICHHBIX 33124

VK-1.1 AHanuzupyerT 3a/1auy, BIETsIs ee 0a30BbIe COCTABIISIONINE,
paccMmaTpuBaeT M NpeasaracT BO3MOKHbBIE BAPUAHThI PEIICHUs
MOCTaBICHHOMN 3aJa4du, Ol€HUBaA UX JOCTOMHCTBA U HEAJOCTATKHU

YK-1.2 Omnpenensier, MHTEPIPETUPYET U PAHKHUPYET HHPOPMALUIO, TpeOyeMyto
JUISl pELIeHUs TIOCTaBJIEHHOM 3a/1a4H; OCYIIECTBIISIET OMCK MHPOPMAaLUU
110 Pa3JIMYHBIM TUIIAM 3aIIPOCOB

YK-1.3 [Ipu 06pabotke nupopmanyu oTInYaeT HPakTbl OT MHEHHH,
MHTEPIIpETALHMA, OLIEHOK, (POPMUPYET COOCTBEHHBIE MHEHUS 1
CY’KJICHHSI, apTYMEHTHPYET CBOU BBIBOJIbI M TOUKY 3PEHMUS

ITK-3 CnocobeH onpenensTb HOpMaTUBHBIE YPOBHHU JOITyCTUMbBIX HETaTUBHBIX BO3/1EHCTBUI
Ha 4eJIOBEKA M OKPYKAIOILYI0 CPeay; IPOBOIUTE U3MEPEHUS YPOBHEN ONIACHOCTEN B Cpejie
oOuTaHus1, 00pabaThIBaTh MOJTYYECHHBIEC PE3YJIBTATHI, COCTABISATH MPOTHO3bI BO3MOKHOTO
Pa3BUTHSA CUTYALMH; aHAIU3UPOBATh MEXAHU3MBI BO3JICHCTBHS ONTACHOCTEN Ha YEJIOBEKA,
OIPEEIATh XapaKTEP B3aUMOJAEHCTBHS OPTaHU3Ma YEJIOBEKA C OMMACHOCTSIMH CpPEbI
00UTaHUS C YIeTOM crenn(pUKr MeXaHu3Ma TOKCHUECKOTO JIEHCTBUS BPEIHBIX BEIIECTB,
HHEPreTUUECKOro BO3ACHCTBHSI U KOMOMHUPOBAHHOTO JEHCTBUS BPEIHBIX (PaKTOPOB;
OIPENEIATh ONAaCHBIE, YPE3BBIYANTHO ONIACHBIE 30HBI, 30HBI IPUEMIIEMOIO PUCKA

[1K-3.1 Ocy1ecTBiIsieT MOHUTOPUHT (YHKIIMOHUPOBAHUS CUCTEM OOECTIEUeHUs
Y YIIPABIICHUS] OXPAHOW OKPYIKAOIIEH CPEbI, OXPAaHOM TPy A,
0€30MaCHOCTHIO B YPE3BBIUYANHBIX CUTYAIHIX

[1K-3.2 [IpoBoauT NaHMpPOBaHUE U JOKYMEHTAIbHOE CONIPOBOXKACHNUE
JESITeBbHOCTH TIO COOIOICHHUIO UITH JOCTHXKEHUIO TpeOOBaHUM




HOPMAaTHBHBIX aKTOB B c(hepe OXpaHbl OKpPYIKalOIIel Cpebl, OXpaHbI
TpyAa, 6€300aCHOCTH B UPE3BbIYANHBIX CUTYaIUAX

[1K-3.3

Crnoco0eH OCyIIeCTBIISATH KOHTPOJIb COACPIKAHHS B HCIIPAaBHOM
COCTOSIHMU CHCTEM M CPEICTB 3aIUThl OKPY KAIOIIEH CpeIbl, padodnx
MCCT, CUCTCM U CPCACTB 3allIUTHI ITPU I-Ipe[?»BI:I‘-IElI‘/JIHIJIX CUTYyalUsx.
Crioco0eH 0CyIIeCTBIATh KOHTPOIIh BHIMIOTHEHHS 3aINIAHUPOBAHHBIX
MEPOIPUATHIA TI0 OXpaHe OKPYIKAIOLICH Cpelibl, OXpaHe TPYAa,
o0ecreyeHnIo Oe30MaCHOCTH B YPE3BbIUANHBIX CUTYAIMSIX HA O0BEKTE

[1K-4 CriocobeH OpHeHTUPOBAThCS B OCHOBHBIX IPOOJIeMax TeXHOC(HEPHO O€3011aCHOCTH;
NPUHUMATD yYaCTHE B HAYYHO-HUCCIIEOBATEILCKUX pa3padoTKax Mo MpouIIo MOArOTOBKH:
CHCTEMAaTH3UPOBATh HHPOPMALIMIO IO TEME UCCIICAOBAHUM, IPUHUMATD y4acTHe B
HKCIIEpUMEHTaX, 00padaThIBaTh MOJYyYCHHbIE JaHHbIC, PeIIaTh 3a1a4i IPOopeCcCHOHATHLHON
JIESITEJIBHOCTH B COCTaBE HAYYHO-UCCIIE0BATEIBCKOT0 KOJIJIEKTUBA; UCII0Ib30BaTh 3aKOHBI U
MCTOAbI MAaTEMATUKH, CCTCCTBCHHBIX, TYMAHUTAPHBIX U 9KOHOMHWYCCKUX HAYK IPpHU PCHICHUU
HpO(I)eCCI/IOHaHBHBIX 3aaa4, IpUMCHATH Ha IMIPAKTUKC HABBIKW IIPOBCACHUSA U OIIMCAHUA
UCCJIEIOBaHM, B TOM YHUCJIE IKCIIEPUMEHTAIbHBIX

[1K-4.1

B cocTaBe Hay4HO-HCCIIE10BATENBCKOTO KOJUIEKTHBA IPUHUMAET
y4acTHe B pa3paboTKe U SKOJIOTO-IKOHOMHUYECKOM 00OCHOBaHUH TUIAHOB
BHEJIPEHUS HOBOM IIPUPOAOOXPAHHOM TEXHUKU U TEXHOJIOTUH,
SKOHOMUYECKOM PEryJIMpOBaHUH MPUPOJOOXPAHHON JAESTENIbHOCTH
OpraHu3aluu

[1K-4.2

B cocTaBe Hay4HO-HMCCIIEA0BATENBCKOTO KOJUIEKTUBA IPUHUMAET
ydacTHe B pa3paboTKe MEPONPHUATHI 110 CHUYKEHUIO TIOXKAPHBIX U APYTHX
PHUCKOB Ype3BbIUANHBIX CUTYAIHH

[1K-4.3

B cocTaBe Hay4HO-HCCIIE0BATENBCKOTO KOJUIEKTHBA IPUHUMAET
y4acTue B OLIEHKE Pe3yJbTaTUBHOCTH U 3P(HEKTUBHOCTH CUCTEMBI
yIpaBJIEHUs] OXPaHOH Tpyaa




4. CTpyKTypa, 00b€M U coepKaHue TUCUUIITIMHBI (MOXYJIs)

OO61mas TpyJ0eMKOCTh AUCHHUIIIMHBI COCTABISET 2 3a4eTHBIX €AUHUI] 72 aKaj. 4acoB, B TOM

qucCJic:

— KOHTaKkTHast pabota — 51,95 akan. yacos:
—ayauropHas — 51 akaj. 4acos;
— BHeayquTopHasd — 0,95 akag. 4acos;

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

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

d)opMa aTTeCTaluu - 3a4CT

AynuropHast g
e KOHTaKTHas pabora E = dopma TekyIiero
=
B aKaJ. yacax 5} Bun KOHTPOJIS
Paszen/ tema 3 (B axan ) 8B . p Kox
g 3 © | caMOCTOSATEIBHOMI yCIIeBaeMOCTH U
JACIATIIAHEL 5 =R N KOMIIETEHITH
@) g 5 paboThI MPOMEKYTOYHON
Tlex 71ab. OpakKT. 5 © aTTecTaluu
3aH. 3aH. O &
1. paznen 1
- oopmieHne 3ammra
OT4eTa Mo nabopatopHOH
J1a00paTOPHOU a0O0TBI.
1.1 1. OcHoBHBIE paTop P VK-1.1, VK-
pabote «Becsl n Konnoxsuym o
METOJIBI XHUMHYECKOTO 1.2, VK-1.3,
B3BEIIMBAHUEY); TeEME
aHAJIMTHYECKOrO aHaJIN3a. . | IIK-3.1, TIK-
o 4 2 - «KonnuecTBEHHBIN
OcHarieHue COBpeMEHHON N 3.2, TIK-3.3,
. CaMOCTOSITEIILHOE XUMHAYECKHH
3KOAHATUTUYECKOU H3VICHHE ananus. MeTobl I1K-4.1, TIK-
naboparopuu Y . ' 4.2,TIK-4.3
METOIUYECKON U pasneneHus u
y4eOHOM KOHIICHTPUPOBAHHUS
JIUTEPATyPhI. BEILIECTB
3amnura
nabopaTopHOi
- a0O0THI.
CaMOCTOSTEIBHOE Konﬁomm M 110 YK-1.1, VK-
1.2 2. Metozpt S were TeMey 1.2, YK-1.3,
pasneneHus u yueny . | TIK-3.1, IIK-
2 y4eOHOH U «KonunyecTBeHHBIH
KOHIIEHTPUPOBAHUS 6 N 3.2, TIK-3.3,
HAYYHO - XUMHAYECKHH
BeINecTs TEXHUYECKOH aHanu3. MeTtoabl TIK-4.1, TIK-
' 4.2, TIK-4.3
JIUTEPATyPhI. pas3ziesneHus u
KOHIICHTPUPOBAHHUS
BEILIECTB
- oopmieHUE
OTYeTa 10
naGopatopHoit Jomarmnaee 3aganue
pabote YK-1.1, YK-
Ne 1, xoHTponBHAS
«I'paBumeTpus»; 1.2, VK-1.3,
1.33. paborta u
I'paBuMeTpryeck 3 16 2,15 - petuerme KOJIZIOKBHYM IO TIK-3.1, TTK-
I/Ig METOJT I;.Haﬂl/l?,a , AOMAIIHETO TeMey 3.2, IIK-3.3,
3amanus Ne 1; ) O —— I1IK-4.1, TIK-
- " 4.2, I1K-4.3
W METOJ aHaIIH3ay
CaMOCTOSTENBHOE
U3ydeHHe
METOJIMYECKON 1




yueOHOit

JIUTEPATy Pl
- oopmiIeHUE
oTyeTa 1o 3amura
nmabopaTopHO nabopaTopHOn
144 pabote pabotsl. Jomamuee | YK-1.1, VK-
T «Herpannzanus 3amanue Ne 2, 1.2, VK-1.3,
TutpuMeTpudecKk )
o »; KOHTPOJIbHAS TIK-3.1, TIK-
Wil METOJ aHaJIn3a. 4 8 59
- peleHne pabota u 3.2, TIK-3.3,
KucnotHo-ocHoBHOE
THTPOBAHIC JIOMAIITHETO KOJUIOKBHYM TI0 [1K-4.1, TIK-
p 3aganms Ne 2; TEME 4.2, T1K-4.3
- «TutpumeTpryecKu
CaMOCTOSITEIIEHOE W MeTOoJT
H3y4YeHHe
- oopmiIeHUE
oT4eTa 1Mo 3ammuTa
nabopaTtopHO# nabopaTtopHon
pabote paboTHL. VK-1.1, VK-
15 5. OKHCAHTELHO- «OKCI/IIII/{MeTpI/ISI» KonTponbnas 1.2, YK-1.3,
6 ; pabora u I1K-3.1, TIK-
BOCCTAHOBUTEILHOE 2 4 7 3
THTpOBaHHe - KOJIJIOKBHYM 10 3.2, TIK-3.3,
CaMOCTOSITEIIbHOE TEME TIK-4.1, TIK-
H3yYCHHE «OKHCIIHUTENBHO- 4.2, TIK-4.3
METOJIMYECKON U | BOCCTaHOBUTEIILHOE
yueOHOM TUTPOBAHUE
JTUTEPATYPHI
- oopmiIeHUE
oTyeTa Mo Samuira
nmabopaTopHO " o
aGoTe nabopatopHon YK-1.1, VK-
P PaBOTHL. 1.2, VK-1.3,
1.6 6. ®usmko- «DoTtoMeTpuss»;
XUMUYECKUE METO/IbI 2 4 5 - Konrpousias TIK-3.1, TTK-
aHamM3a § CaMOCTOSITEIIbHOS paGora u 3.2, IIK-3.3,
HBVHCHIC KOJUTOKBHYM TI0 [1K-4.1, TIK-
4 . TeEME 4.2, T1K-4.3
METOJMYECKOH 1
yaeGHOit «poTtomerpus»
JIUTEPATYPHI
Hroro mo paznery 17 34 20,05
HWroro 3a cemectp 17 34 20,05 3a4ET
Uroro o qucuuruinye 17 34 20,05 3a4er




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

B mporiecce npenogaBanus AUCIUTUIMHBL « DKOAHATUTHYECKAS XUMUS TIPUMEHSFOTCSI
TPaTUIIMOHHBIC U HHPOPMALIMOHHO HACBIIIICHHBIC OTIEPEIKAIOIINE TEXHOJIOTHHU, aJICKBATHBIE
CaMOOpraHU3aIluH CTYJICHTOB B MpodeccuoHanbHOM 00pa3oBanuu. B xoe oOyueHus
OyAyIIUX CHEIHMAIMNCTOB HEOOXOIMMO HE TOJIBKO (POPMUPOBATh KOHKPETHBIE 3HAHUS, HO U
pa3BHBATh HABBIKU MPO(HECCHOHANBHON pedIICKCHH, YMEHUE TPOTHO3UPOBATH COACPIKAHHUE U
Xapakrep ux OyIyniel 1esTeIbHOCTH ¢ Y4ETOM HOBBIX COLMATBHO-9KOHOMHYECKUX Peani,
BBIJIBUTATh HOBBIC LIEJIN M 3a]1a41, (POPMHUPOBATH BHICOKYIO MOTHUBAIHIO K IIOCTOSHHOMY
00yYEeHUIO U CaMOOOPa30BAHHUIO.

JIEKIIMOHHBII MaTepual 3aKperisieTcs B X01€ J1a00paTOpHBIX paboT, Ha KOTOPBIX
BBITOJIHSAOTCS. HHAUBUIyalIbHBIC 33/1aHUS 110 TpoiiaeHHo# Teme. [Ipu nmpoBeaennn
71a00paTOPHBIX 3aHATHIA UCTIONB3YETCSI METO] KOHTEKCTHOTO 00Y4eHUs, KOTOPBIN MO3BOJISET
YCBOUTH MaTEpUaI ITyTeM BBISBICHUS CBSA3EH MKy KOHKPETHBIM 3HAHUEM H €r0
PUMCHEHHEM.

CamocrosTenbHas paboTa CTUMYJIHPYET CTYACHTOB K CAMOCTOATEIBHOM MPOpadoTKe
TEM B IIPOLIECCE MOATOTOBKH OTYETOB T10 JIAOOPATOPHBIM pabOTaM, PEUICHUIO TEMATHIECKUX
3aJJaHUH U MMOATOTOBKH K pyOEKHOM U 3aKIIFOUYUTEIIBHON aTTeCTaluy, T.€. CIIOCOOCTBYET
Pa3BUTHIO HABBIKOB CUCTEMATH3AIMH PE3YIbTaTOB YKOAHATUTUIECKOTO aHAIHN3a
IPUMEHHUTEIBHO K MPo(ecCHoHaNbHOM AesTeabHoCcTH COBpeMEHHbIE HHTEPAKTUBHBIC
CpPEeCTBA MO3BOJISIOT IKCIIEPUMEHTHPOBAThH C HOBBIMH (popMamu KoHTpouis. CTyeHTaMm B
xoze 00yueHHst He0OOXOAMMO UCIIONB30BATh CPEJCTBA HHPOPMALIMOHHO - 00pa30BaTEIbHON
Cpepl.

6 YueOHO-MeTOAUYeCKOe o0ecneyeHne CaMOCTOSATEeIbHOM PadoThHI 00y4aloImmuXxcst

[IpencraBneHo B mpuiioxeHuu 1.

7 OneHo4YHbIe CPeACTBA 1JIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluu
[IpencraBneHs! B IpUIOKEHUH 2.

8 YueOHO-MeTOAUYeCKOe U MH(OPMAIIMOHHOE O0ecTieYeHre JUCHUITUHBI
a) OcHoBHas1 UTEpaTypa:
1. Ananutnueckas xumus : YueOHuk / Hatanes MiBanoBHa MoBuan, Pa3us ['ycmanoBHa

PomanoBa, Taresna CepreeBna IopOynoBa [u gap.] ; KazaHckuil HammMoHambHBIN
UCCIIEIOBATENIbCKUIT ~ TeXHOJOrMueckuit  yHuBepcuter. - 1. - MockBa : OOO
«Hayuno-uznarensckuii iearp MIHOPA-My, 2025. - 394 c. - (Bricmee obpazoBanue). - BO -
bakanmaBpumar. -  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. u3nanue).

2. AHanuTHuYeckas XMMHUS @ ydeOHoe mocobue st By3oB / Anekcanap VBaHoBuu
AmnapneB, I'anuna KoncrantuHoBHa Jlynenko, Tarbgna IlaBnoBHa AnekcangpoBa, AHHa
AnexcanapoBHa KaszakoBa ; A. . Amapues, I'. K. Jlynenko, T. II. AnekcanapoBa, A. A.
KazakoBa. - 2-e u3n. - Mocksa : FOpaiit, 2023. - 107 c. - (Bsicmee obpazoBanue). - URL:
https://urait.ru/bcode/514150 (mata oOpareHus: 29.09.2023). - URL:

0) lonosiHuTeIbLHAS JIUTEPATypa:

1. Ananutmyeckas xumus : YueOHWk / AnnHa TumodeeBHa BacrtokoBa, MapunHa
JmutpueBna Benensimuna ; Poccuiickuit Onorexnomornueckuit yausepcuret (POCBUOTEX). -
MockBa : Uzmarenscko-toproBasi kopmopanus «JlamkoB u K», 2022, - 155 c¢. - BO -
bakamaBpumar. - URL:  https://znanium.com/catalog/document?id=421269. - URL:
https://znanium.com/cover/1922/1922282.jpg. - ISBN 978-5-394-04723-7.



https://znanium.ru/catalog/document?id=453298
https://znanium.ru/cover/2168/2168772.jpg
https://urait.ru/bcode/514150
https://urait.ru/bcode/514150
https://urait.ru/book/cover/1273AACB-8BD3-492A-80CA-A4CA9A96BAB0
https://znanium.com/catalog/document?id=421269
https://znanium.com/cover/1922/1922282.jpg

2. Bepmmuaun B. U. Ananutndaeckas xumus / B. M. Bepmmnaun, U. B. Bnacosa, U. A.
Huxudoposa ; Bepmmuaun B. W.,Bmacoa W. B.,Huxudoposa M. A. - 4-e usn., crep. -
Cankr-IletepOypr : Jlanb, 2022. - 428 c. - Kaura u3 xosmreknuu Jlanp - Xumwms. - URL:
https://e.lanbook.com/book/187750. - URL.: https://e.lanbook.com/img/cover/book/187750.jpg.
- ISBN 978-5-8114-9166-7.

3. Kysneunona 0. C. Ananutuueckas xumus : yue6Hoe nocobue. Y. 1. KauecTBeHHbII
ananu3. Jlaboparopusiii npaktukym / FO. C. Kysnenosa, O. A. Kampko ; Kysznernosa IO.
C.,Kanpko O. A. - YUepenosen : UI'Y, 2021. - 75 c. - Kuura u3 xomnekuuu YI'Y - Xumus. - URL:
https://e.lanbook.com/book/193100. - URL.: https://e.lanbook.com/img/cover/book/193100.jpa.
- ISBN 978-5-85341-912-4.

4. V3BecTHsl BBICIINX YUEOHBIX 3aBEACHUNA. XUMUS U XUMUYECKasi TEXHOJIOTHUS:
Hay4YHO-TexHH4Yeckui xypHan — ISSN 0579-2991.

B) MeToanueckue ykazaHus:

1. Kanmyruna, H.JI. OxucnutenbHO-BOCCTaHOBUTEIBHOE TUTPOBAHUE: METOINYECKUE
yKa3aHUs K JJa00paTOpHBIM paboTaM 10 AUCIUIUIMHAM « AHATUTHYECKAsI XUMHUSI B (PU3UKO-
XUMUYECKHE METO/IbI aHATTN3a», « IKOAHATTUTUYECKAS XUMUSDY, K AHATUTUYECKUI KOHTPOJIbh
METaJIypruuecKoro Npon3BOACTBa» AJisi 00y4daroIUXCsl 10 BCEM HANPABICHUSIM IOATOTOBKH
U cienuanbHoCcTAM  Beex ¢popM oOyuenus / H.JI. Kanyruna, M. A. Bapnamosa;
MarnuToropckuii roc. tTexuuuecku yH-T  uM. ['. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2017. — 25 c. — TekcT : HenocpeCTBEHHBIN.

2. Bapnamosa, 1.A. Kommiekcomerpus. KoMImieKCOHOMETpUIECKOE TUTPOBAHKE:
METOAMYECKHE YKa3aHus K JabopaTopHOI paboTe MO IUCHUIUIMHAM «AHATUTHYECKAs
xuMusi 1 DXMA», « DXMA», «IkoaHaATUTHYECKasT XUMUS, K AHATUTUYECKUI KOHTPOJIb
METaJTypriuuecKoro Mpor3BOACTBa» Al 00y4YarOIIUXCsl 10 BCEM HAMPABICHUSIM IMOATOTOBKH
U crienuaabHOCTIM Beex ¢hopm oOyuenus / MI.A. Bapnamosa, H.JI. Kanyruna;
Marnurtoropckuii roc. Texunueckui yu-T um. I'. 1. HocoBa. — Maruuroropck : MI'TY um.
I'. . Hocoga, 2017. — 20 c. — TekcT : HEeMOCpEACTBEHHBIN.

3. BapnamoBa M. A. KHc10THO-OCHOBHOE TUTpOBaHUE. MeTonyeckue yKka3anus K
nabopaTtopHoit paboTe Mo JUCHUILTHHAM « AHAJTUTHUYECKasd XUMHUsD, « DU3UKO-XUMHUECKHE
METO/IbI aHATH3ay, « IKOAHAIUTHYECKAs XUMUSD» 711 00yUaIOUINXCs BCeX HANpaBICHUMA
MOATOTOBKH U CIIeUaibHOCTEH Bcex ¢popm oOyuenus/ M.A. Bapnamosa, H.JI. Kanyruna,
Konsima JI.I'.; Marauroropckuii roc. texauyeckuit yH-T um. I'. M. HocoBa. —
Maruutoropck : MI'TY um. I'. 1. HocoBa, 2020. — 16 ¢. — TeKCT: HenmoCcpeICTBEHHBIN.

4. BapnamoBa 1. A. ['paBuMeTprdeckuil aHaiau3. MeToInuecKkrue yKa3aHus K
nabopaTtopHoil paboTe Mo JUCHUILTHHAM « AHATUTHYECKas XUMHUSD, « DU3UKO-XUMHUECKHE
METO/IbI aHATH3ay, « IKOAHATUTHYECKAs XUMUSD» 1711 00yUaIOUINXCs BCEX HANpaBICHUMA
MOATOTOBKH U CIIeUabHOCTEH Bcex ¢popm oOyuenus/ M. A. Bapnamosa, H.JI. Kanyruna,
Konsina JI.I'.; Marauroropckuii roc. texuudeckuit yH-T um. I'. M. HocoBa. —
Maruauroropek : MI'TY um. I'. Y. Hocosa, 2020. — 19 c. — TekcT: HenocpeacTBEHHBIN.
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5. BapnamoBa U.A. I'paBumeTrpusa. MeTonuueckre yKazaHus JUisi CAMOCTOSATEIbHOM
paloThI 0 JUCHUIUIMHAM « AHAJIUTHUYECKAs! XUMUS», « DU3UKO-XUMUYECKHE METObI
aHaIN3a», « DKOAHATUTHYECKAs! XUMUSD AJIs1 00Y4arOIUXCsl BCEX HAIPaBJIEHUH OATOTOBKH
u cnenuansHocTel Beex Gpopm obyuenus/ M. A. Bapnamosa, H.JI. Kanyruna, Katromenko
O.M.; Marauroropckuii roc. Texuauueckuid yu-r um. I'. 1. HocoBa. — Marauroropck :
MI'TY um. I'. Y. Hocoa, 2020. — 38 c. — TekcT: HemoCcpeACTBEHHBIH.

6. Bapnamosa M. A. KonuuecTBeHHbI aHanu3. Metoa HeHTpanu3anuu.
Metoandeckue ykazaHus JUIs CAaMOCTOSTENIbHONW pabOThl O AUCUUIUIMHAM «AHAaTUTUYECKast
XUMUSD, «PDUZHKO-XMMHUECKHE METO/Ibl aHAIN3a», « JKOAHAIINTUYECKAs! XUMUS» [
00yuaromuxcst BceX HapaBiIeHUH MOATOTOBKHU H CIIEIMAIbHOCTEH Beex (hopM o0ydeHus/
N.A. Bapnamosa, H.JI. Kanyruna, Konsaa JI.I'.; Marautoropckuii roc. TEXHU4E€CKHM yH-T
uM. I'. 1. HocoBa. — Marauroropck : MI'TY um. I'. . HocoBa, 2020. — 30 ¢. — Tekcr:

HEIOCPEACTBCHHBIN.

r) lIporpammHuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecnieueHue

HaumenoBanue o
o Ne norosopa Cpoxk nieficTBUS TMLIEH3UH
g"rif(e)sg'gﬁazlom Ne 135 ot 17.09.2007 GeccpouHo
7Zip cB0OOIHO pacrpocTpansemoe [10 OeccpoyHO
FAR Manager cB0OOTHO pacnpocTpansemoe [10 OeccpoyHO
Bpaysep Yandex [cBobGomHO pactpoctpansemoe [10 06eccpoyHO

Hpmbeccuonaﬂbume 0a3bl JaAaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHBLIEC CUCTEMbI

Haspanmne kypca

Cchplika

Information Services, OO0 «MUBUCy»

OnektponHas 6a3a nepuoanueckux n3ganuii East View

https://dlib.eastview.com/

Hanmonanenas nHGOpMaIMOHHO-aHATTUTHYECKAsT

(PUHLY)

cucreMa — PocCUICKNN MHIEKC HAYYHOTO [IUTUPOBAHMS

URL.:
https://elibrary.ru/project_risc.
asp

denepanbHOE rOCYJapCTBEHHOE OOIKETHOE
yupexaeHue «PenepaabHblii HHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTH

URL.: http://www1.fips.ru/

Poccutiickas ["'ocynapcrBennas oubianoreka. Karamorn

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

DnekTpoHHbIe pecypchl ondmmorekn MI'TY um. I'.1.
Hocoga

https://host.megaprolib.net/M
P0109/Web

9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUNIUHBI (MOIYJIs)

MaTepI/IaJ'IBHO'TCXHI/I‘-IeCKOG obecneyenne JUCHUITIIIMHBI BKIIFOYACT:




1. YuebHble ay TMTOPHU AJIsl IPOBEICHUS 3aHATUH JeKIIMOHHOTO THa. OcHalleHne
ayIUTOPUHU: MYJIbTUMEAUHHBIEC CPEACTBA XPAHEHUS, IEPEIaur U MPeICTaBICHUS
UHpOpMALIUU

2. YueOHble ayIMTOPHH ISl IPOBEICHUs Ta00paTOPHBIX 3aHATHM, TPYIIIOBBIX U
UH/IMBUAYAIbHBIX KOHCYNbTanui, OcHalienue ayautopun: Harmsaneie MaTepuansl:
TaOJIHIIBI, CXEMBI, TUIAKATHL.

3. [lomeneHus A1t CaMOCTOSTENbHOM paboThl 00yYarOIIUXCS ¥ IPOMEKYTOUHON
arrecranuu. OcHamenue aynutopun: [lepconansHbie KomnbioTepsl ¢ maketom MS Office,
BbIX0/10M B IHTEpHET U ¢ JOCTYIIOM B AJIEKTPOHHYIO HH(OPMaLIHOHHO-00pa30BaTebHY O
Cpelly yHUBEpCUTETa

4. TlomemeHus 15t XpaHEHUS U MPOPUIAKTUYECKOTO 00CITYKUBAHUS YIEOHOTO
obopynoBanus. OcHamenue ayautopun: CTennaxu, CeQsl 71 XpaHSHUs YI4eOHOTO
o0opynoBanus. THCTpyMeHTHI 17151 peMOHTa 1ab0paTOpHOro 000pyA0BaHUS.



ITPUJIOKEHUE 1

6. YueOHO-MeTOoAUYECKOE O0ecIIeueHUE CAMOCTOATEIHbHOU Pa0OThI O0YyJYAIOIIUXCA

CamocTtosaTenbHass pabora oOydalomuXcs MOApa3ieseTcss Ha ayAUTOPHYIO, KOTopas
MPOMCXOJUT Kak BO BpPEMsl JIaOOpAaTOPHBIX 3aHATHUH, TaK M HA IUIAHOBBIX KOHCYJBTAIMSX, U Ha
BHEAyJAUTOPHYIO, MPOUCXOMAAIIYI0 BO BpeMS MOJATOTOBKH CTYIACHTaMH OTYETOB IO JIaOOPaTOPHBIM
3aHATHUSM U BBITIOJTHEHHsI TOMAIIHUX 3a/IaHUi, a TakKe MPU MOJATOTOBKE K KOHTPOJIBHBIM paboTaM u
KOJUIOKBHYMaM.

AyauTopHas caMOCTOsITeNIbHAsg paboTa OOyYaromuxcs MpearnoyiaraeT 3amuTy J1abopaTopHOi
paboThL, MPOXOXKACHHE KOHTPOIBHOW pabOThI  YCTHOTO OIPOCa - KOJUIOKBUYMA IO KaXKIOMY pa3zeiny
JIuCUUIUINHBL. KoHTponsHas paboTa BKIIOYAIOT TEOPETHUECKUE M IPAKTUUECKUE 3aJaHuUsI, OTBETHI Ha KOTOPHIE
TpeOyIOT IIyOOKOTr0 MOHMMAaHUS M3YYCHHOTO Marepuaia. MaKCUMajIbHOE KOJMYECTBO OAIOB B KAKIOH TeMe
kypca — 10. KommokBuym BKiIFOUaeT B ce0si YCTHBIE OTBETHI CTYJICHTOB 110 METOAWKAM IPOBEICHUS UCIIBITAHUN H
00BSICHEHUSI PE3YJIETATOB SKCIIEPUMEHTA.

Koutpoabnsblie Bonpochl o TeMe «O0beKThI UCCIeA0BAHNI IKOAHATUTHYECKOH XUMUM. OCHOBHBIE
TOHATHS METOA0B IKOAHAINTHYECKOH XuMHuHU. Crioco0bl KiIaccuH(PUKALMU U TeopeTHYeCKHe OCHOBBI
METOJ0B aHAJuTHYecKOoH XxumMuu. KojinyecTBeHHBIN aHAJIN3»

1. [IpenmeT u 3a1a4un SKOAHATUTUYECKON XUMUU.
2. OO0BEKTHI UCCIIENOBAHNNA DKOAHAIIUTHYECKON XUMUU.
3. Hcrounuku 3arpsi3HEHU BO3[yXa, OTKPBITBIX BOJOEMOB, IOJA3€MHBIX BOJ, IIOYBHI,

OHOJIOTHYECKUX O0OBEKTOB.

Bemiectsa, nmoanexaniye 3K0aHAIUTHYECKOMY KOHTPOJIIO B TIEPBYIO OYEPE/Ib.

[MousTHSA «METOIY», «KMETOANKAY», «AHATMTUICCKUI CUTHAID, «aHAJTUTHYECKAs PEaKIIUs».
Oco0eHHOCTH aHAIUTUYECKUX peaKLuil, TpeOOBaHNUs, IPEAbIBISIEMbIE K HUM.
Krnaccuduxkanus MeToI0B SKOaHATNTHYECKOH XHUMUH.

OCHOBHBIE XapaKTEPUCTUKHA METOJ0B IKOAHATUTHUECKON XHUMUU.

Krnaccuduxanus METo0B KOIMYECTBEHHOTO aHAIN3a.

0.  ToxroroBka mpoObI K KOJTMUYECTBEHHOMY aHAJIH3Y.

POoNo oA

KoHTpoJibHBIE BONPOCHI MO TeMe « XUMHYeCKHe MEeTOAbI AHAJIN3A: TPABUMETPUYECKUI aHAJIN3.
IIpuMeHeHHE METOA0B XUMUYECKOT0 AHAIM3A 1JI1 MOHUTOPUHIA HCTOYHUKOB ONACHOCTEll B cpejie
oOMTAHUN»

1. CylrHoCTh TPaBUMETPUYECKOTO aHaM3a, KiIaccHupuKkamus, 00JacTh €ro NpPUMEHEHHUS B
SKOAHAJTUTUYECKOM KOHTPOJIE.

2. Teopernueckrie OCHOBBI ~ BBIJICNICHHS OCAJKOB M3 PACTBOPOB HEOPTaHUYECKUMH U
OpPraHMYECKUMHU pearecHTaMH.

Bri0op BenmuunHbI HaBECKH.

PactBopeHue aHanu3npyeMoro BelecTBa.

Ocaxnenue @unprpoBanue. [ [pombiBaHne ocaaka.

BricymrBaHye U MpOKaJTMBAHUE OCAIKA.

OmmbKku MeToza, CIocOObl UX YCTPaHEHHUS.

MeTo/1bI TOBBIIIEHUSI TOYHOCTH B TPABUMETPHUYECKOM aHAU3E.

Boruncnenus B TpaBUMETPUYECKOM aHATTU3E.

0. [IpuMeHeHne rpaBUMETPUUYECKOTO aHATN3a B SKOAHAIMTUYECKOM KOHTPOJIE.

B ©OOND O AW



KonTtpoJbHbIe BONPOCHI M0 TeMe «XHUMHYECKHe METOIbI aHAJIN3A: THTPUMETPUYECKHi aHAIN3.
IIpuMeHeHHE METO0B XUMHYECKOI0 AHAJIM3A /IJIsi MOHUTOPMHIA HCTOYHUKOB ONACHOCTEH B cpee
oOMTAHU»

1. CyIHOCTh TUTPUMETPUYECKOTO METO/IA, ETO XapaKTEPUCTUKA.

2. KucinoTHO-0CHOBHOE M OKMCIINTENBHO-BOCCTAHOBUTEIILHOE TUHTPOBAHHUE.

3. Mertoabl ocaxkIeHHsI K1 KOMIUIEKCOOOpa30BaHuUs.

4. CriocoObl TUTPOBaHMS: IPSIMOE, 00PATHOE, TUTPOBAHUE 3aMECTHTEII.

o. CrniocoObl onpeiesieHnss KOHEYHON TOYKU TUTPOBAHMSL.

6. HNunukaTopsl.

7. [IpuroroBneHnue pacTBOPOB TUTPAHTOB.

8. PacueTsl B TUTpUMETpUUYECKOM aHAJIU3E.

9. [IpumeHeHne TUTPUMETPUUECKUX METOJOB B SKOAHAIIUTUYECKOM KOHTPOJIE.
KOHTpOJ’Ib]—[I)le BOIIPOCHI 110 TEME «PU3NKO-XUMHYECKHE METOAbI aHAJIHN3A.

MoJiekyasipHblii a0COPOLMOHHBIH aHATU3)»

1. TeopeTrnyeckre OCHOBBI METO/Ia MOJICKYJIIPHON aOCOPOIIMOHHON CIIEKTPOMETPHH.

2. 3aKOHBI MOIJIOIIECHNUS CBETA, YCIOBUS UX IPUMEHEHUS.

3. Bnusinue pH cpenbl, MOCTOPOHHUX HOHOB Ha OKPACKY PACTBOPOB ONPEEIISIEMbIX BELIECTB.

4. Bri6op pearenra.

S5. Y CTpoHCTBO M IPUHLIKIT AEUCTBUS (POTOIIEKTPOKOIOPUMETPA.

6. BapuanTts! meToa.

7. [Ipumeps! uccnenoBaHus BO3AYLIHONW U BOJHOM cpeibl POTOKOIOPUMETPUYECKHM METOIOM.
KOHTpOﬂBHbIe BOIIPOCHI IO TEME «PU3MKO-XUMHYECKHE METOAbI aHAJJIHU3A.
3ﬂeKTp0ngnqec1me METOAbI aHAJIHU3A»

1. Knaccudukanus u TeopeTudeckre OCHOBBI JIEKTPOXUMHUUECKUX METOJIOB aHATIM3A.
2. [Torenmmomerpudeckuii Meton ananmusa. CyIOIHOCTH MeETO/d, OOJAacTh €ro NPUMEHEHUs B
9KOAHAJIIUTUYECKOM KOHTPOJIE.
3. [Ipsimas moTeHMOMETPUS U MOTEHIIMOMETPUYECKOE TUTPOBAHUE: MPUMEHseMas anmnaparypa,
BBIOOP IIEKTPO/IOB.
4. HNonometpus. MoHCENEKTUBHBIE SJIEKTPOIBI.
5. [Monsiporpaduueckuii METo 1 aHaNK3a U aMIIepOMeTpHUecKoe TuTpoBaHue. CyIIHOCTh METO/IOB
1 00acTh UX MPUMEHEHHS B 3KOAHATUTUYECKON XUMUHU.
6. [Monsiporpadust ¢ HaKOIJICHUEM.
7. Ocuumnorpadgudeckas u nepeMeHHOToKoBas moyissporpadusi. CoBpeMeHHBIE MOIIPOrpadBbI.
8. Oco0eHHOCTH aMIIepOMETPUUECKOT0 TUTPOBAHUS C ABYMSI HHIUKATOPHBIMH JIEKTPOJAMHU.
9. OnektporpaBumeTpus. Cxema yCTaHOBKHM, IPUMEHSEMOM NPHU AIIEKTPOTrPaBUMETPUUYECKOM
OIIpeAeICHUN
10. DNEeKTpOaIU3 Ha PTYTHOM KaToJI€.
11. [IpakTueckoe NpUMEHEHHUE NIEKTPOrPaBUMETPUUECKOTO METO/IA AHAIN3a B DKOAHATTUTHUECKON
XUMHH.
KOHTpO.HbeIe BOIIPOCHI IO TEME «Puznueckne MeETOAbI AaHAJIHU3A»
1. ATOMHO-a06COpOIMOHHBIH ClIeKTpaIbHbIN aHanu3. TeopeTuueckue OCHOBBI METOJIA.
2. Amnmaparypa.
3. [IpumeHeHne MeToAa MpU UCCIET0BaHUU 3arps3HEHUH 0OBEKTOB OKpPY KaIOLIEH CPebl.
4. OMHCCUOHHBIN CHEKTpaIbHbIN aHAIN3. TeopeTHueckre OCHOBBI METOA.
5. Cxema HMHCCHOHHBIX (POTOMETPOB.



6. HpaKTI/I‘IGCKOG MNPUMCHCHUC  IJId  OSKOAHAJIUTHUYCCKOI'O  KOHTPOJIA: KaueCTBEHHBIH H
KOJIMYECTBEHHBIN aHAIU3.

BapI/IaHTbl TEMATHYCCKUX JOMAIITHUX 33IlaHHﬁ JJIs CaMoOCTOSITEeIbLHOM paﬁOTLI CTYJACHTOB 110 TEMaM

JlomamHee 3aganue Ne 1

no TeMe «XuMHYECKHe METOAbI aHAJIU3A»

B nomamnem 3anaHuu 1o TeMe «XUMHUUECKUE METO/Ibl aHaI3a» NepBas 3ajada oLleHuBaeTcs B 2,5 Oaiuia;
BTOpas — B 1,5 Ganna; TpeThd, ueTBepTas — B 2 Oasia.

3amaua Nel

W3 maBeckm TexHHMUecKoro cyibbumaa Hatpus Maccoir 0,3000 r mocie oxucienus cynbduma mo cyibdara
nonyumu 0,8250 r BaSOs. PaccuuraiiTe MaccoBble J0JU Cepbl M Cylb(UIa HATPUS M CPaBHUTE HUX C
TEOPETUUECKUM COJICPIKAHUEM.

3ajgaya Ne2

Kakoii 06bem 4%-noro pactBopa (NH4)2C204-H,O Tpebyercst B3siTh Uil OCaXICHUS KaJbIlMs W3 PacTBOpa
XJIOpHUA KaJbLIUS, B KOTOPOM coaep:kutcst okoio 0,05 r noHOB Kanbuus?

3amaga Ne3
BoluncauTe MOJISIPHBIC MacChl SKBUBAJICHTOB KHUCJIOTHI, OCHOBAHMS U COJIH B CJIEIYIOIIEH peaKIuu:
3 H3PO4 + 3 Ca(OH), = Ca3(PO)s + 6 H20.
3amaua No4

Ckoslbk0 MWUIMIHTPOB 96% pacTBopa CepHOW KHCIOTHl (IUIOTHOCTRIO 1,84 T/Mi) HeoOXomumo Juis
npurotoBienus 100 mi 0,5 H pacTBopa KHCIOTHI? Bbrunciante TUTp 3TOT0O pacTBopa.

JlomalmnHee 3aganne Ne 2

no TeMe «OU3NKO-XUMHYECKHE METOAbI aHAJIHU3A»

B nmomamnem 3aganuu o TeMe « DU3NKO-XMMUYECKHE METO/IBI aHAIIN3a) TIepBas 3a/1a4a OlleHUBAaeTcs B 2,5
Oanna; Bropas — B 1,5 6anna; TpeThs, yeTBepTas — B 2 Oayia.

3ajgayga Nel

AHaATU3UPYEeMBbIi PaCcTBOP COJCPIKUT HUTPAT-HOHBI. J[Js UX OnpeeseHns: COCTABHIIM raJlbBAHMYECKYIO LIETb U3
WHIUKATOPHOTO HUTPAT-CEIEKTUBHOTO 3JIEKTPOJIa M XJIOPCEePeOPSHOTO AIeKTpoaa cpaBHeHHs, n3mepuinu DJ1C
IIATH CTaHJAPTHBIX pPACTBOPOB C H3BECTHON KOHICHTpAIlMEel HHUTPAT-MOHOB M MOJYYWIA CIEAYIOIIHE
pe3yIbTATHL:

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




SAC, uB 330 275 225 170 120

B Ttex xe ycnousix usmepunu DJIC menu ¢ aHaTU3upyeMBbIM PACTBOPOM U HAILIU ee paBHOM 250 mB.
Onpenenure METOIOM TPayHPOBOYHOTO TpaduKa TUTP HUTPAT-UOHOB B aHATH3UPYEMOM PacTBOPE.

3ajgaya No2

Ipu tupoBanuu 50 cm® comsroit kucaoTs! 0,01 H pactBopom NaOH monyunin cienyromme TaHHbIe:

ViaoH, 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(Om™?)

[octpouts kpuByr TuTpoBaHus B koopauHatax W — Vnaon. OmpenenuTs TOYKY 3KBHBAIEHTHOCTH.
PaccunTaTh HOpMaIBLHOCTh COJISTHOM KUCTOTHI.

3amaga Ne3

O6pa:«:eu CIlJIaBa COACPIKUT OKOJIO 8 % CBHHIIA. KaKyIO HAaBCCKY CIlJIaBa HGO6XO,Z[I/IMO B3ATb AJId ONIPCACIICHUA €ro
OJICKTPOIrpaBUMETPUYCCKUM METOAOM, YUYHUTBIBAA, YTO MacCa oCagKa Ha aHOAC JOJIKHA COCTaBJIATH OKOJIO 0,2 2.
HpI/IBCILI/ITC CXCMbI MPOLECCOB, MPOTCKAIONIUX Ha KATOAC W aHOJAC, MOHHLIC W MOJICKYJIAPHBLIC YPAaBHCHUA
QJICKTPOJIN3a pacTBOpa HUTpATa CBUHIA.

3amaua Ne4

W3 masecku cramu 0,25 2 moOcIe COOTBETCTBYIOMIEH 00padoTku momyunmu 100,0 cu® okpameHHOro B KpacHbIH
LBET KOMIUIEKCA TUTaHA C XPOMOTPOIOBON KucnoTol. OnTrudeckas MIOTHOCTb 3TOTO PACTBOPa OTHOCHUTEIBHO
pacTBopa cpaBHEHHMs, coiepxkaniero 2 me tutana B 100,0 car’, paBna 0,45. Jiist HOCTPOEHHS IPayHMPOBOYHOTO
rpauKa B3SIM TPHM CTAHJAPTHBIX pacTBopa ¢ cozpepxkanueM 4,0; 6,0; 8,0 me Turana B 100,0 cv’, momyummu

3HAYE€HUS OTHOCHUTEIBHBIX onTuueckux tmioTHocredl ( A ) coorBerctBento 0,26; 0,51; 0,76. Beramcnure

OomH

MaccoByto A0iro (%) THTaHa B CTaJIH.

Bapl/laHTbI TEeMATHYICCKHUX 332]3[[1/1]7[ AJIsl TEKYIIEro KOHTPOJIsA

Texkymmii KOHTPOJb OCYLIECTBISCTCS KaK 3aluTa JIabOpaTOpHBIX paboT: KOHTPOJIbHBIE DPabOTHl H
KOJUTOKBUYMBI. KOHTpOITbHBIE paOOTHI BKITIOYAIOT PEIIeHHEe 3a]a9 10 OTACIBFHBIM METOAaM 3KOaHATUTHIECKON
XMMUH, T.6. TMPAaKTUYECKUE 3aJaHUsi, OTBETHI Ha KOTOpBIE TPEOYIOT TIyOOKOTO TOHMMAaHHs H3yYEHHOTO
MaTepHuaiga. MakcuManbHOe KoJMuecTBO OamnoB B Kaxkzaod Teme Kypca — 10. KomnmokBuym mpoBoauTcsi Kak
WHIWBUAyallbHass HHTEPaKTHBHAsL Oecella IPernoaaBaTelisi CO CTYICHTOM Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB T10
TeMe, IPUBEIECHHBIX BBILIE.

Kourpoabnas padora «I'paBumMeTpus»

3agaaws o TeMe «[ paBUMETPHS» OIIEHUBAIOTCS CIICIYIONUM 00pa3oM: IepBoe - B 2 6aiuia; BTopoe— B 3 Oaia.



Bapmuant 1

1.  Paccuuraiite MUHUMaJIbHYIO HaBECKY TEXHMUYECKOTO xyopuja Oapus, coaepxkamiero 10% Ba, mis
onpexaeneHus ero B Bujae BaSOa.

2. U3 maBecku ¢ochopura maccoir 0,2350 r momyummu 0,2711 r CaSOs u 0,1693  Mg2P207.
Boruncnure maccoBeie nonu CaO u P20s B ocdopure. I[lepecunraiite pe3ynbraThl aHaiu3a Ha
abCOIOTHO CyX0€ BelIeCTBO, eciu (hochoput coaepkut 5,42% Buaru.

KonTtpoJsbHas padora «Tutpumerpunyeckuii aHaauz»

3amanus mo teMe « TUTpUMETPUYECKHid aHAIM3» OIEHUBAIOTCS CIEIYIOIIUM O0pa3oM: MepBoe, BTOpPoe - B 2
Oaia; TpeTbe— B 2,5 6aa.

Bapuant 1

1. Ckonbko rpaMMoB KapOOHaTa HaTPUsl COJAEPKUTCS B paCTBOPE, €CIIM Ha HEUTPATU3aLUIO €ro 10
runpokapOoHara HaTpus pacxoayercst 20 mia 0,1 H pacTBOpa COISIHON KUCIOTHI?

2. Haecky 0,2132 r kapOonaTta kamblius pacTBOopwid B 50 MJI pacTBOpa COJSTHOM KHCJIOTHI C
TUTPOM 110 Kanbluio THeica= 0,003068 r/mi1. Ckonbko M 0,14 H pacTBOpa rHAPOKCHIA HATPUS
notpedyeTcs s HeTpanu3auu u30bITKa KUCIOTHI?

3. Paccuuraiite pH pacTBOpa, mosydeHHOro mpu TUTpoBaHuH, Korga k 20 mi 0,2H pacTtBOpa
COJITHOW KMCJIOTHI puiauTo: a) 17, 6) 20 u B) 21 mut 0,2 H pacTBOpa TUAPOKCHIa HATPHUs?

KOHTpOJ’IbHaﬂ paGOTa «»

3aganus o Teme «PU3NKO-XUMHYECKHE METOIbI aHAIN3a) OLIEHUBAIOTCS CIIEAYIONIMM 00pa3oM: IIepBoe, BTOPOe
- B 2 Oanna; TpeThe—cenpmoe B 1,5 Garmna.

Bapmuant 1

1. Hcxomuplii  pacTBOp — XJOPOBOJOPOJHOM — KHMCIOTHI  o0bemMoMm 25,0 cm® pasbaBuim

JAUCTHILIMPOBaHHON Bomoi 1o 100,0 cm® u nonyunnm anamusupyemsiii pacteop. Orobpamu 20,0 cad
3TOr0 pacTBOPA, MPOBEM €ro MOTEHIIMOMETpUUeckoe TuTpoBanue ctanaaptabiM 0,1000 M pacTBopom
TUJIPOKCH/IA HATPUS U TIONYUYWIIH cleaytonue pe3ynbTathl (V — 00beM mprOaBIeHHOTO 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 MOJSAPHYIO KOHLEHTPALUIO XJIOPOBOAOPOJHOM KHCIOTHIL B aHAIU3UPYEMOM PpacTBOpeE
rpadMueCKMMH METOJIaMH IO BCEM YETHIPEM KPHUBBIM MOTEHINOMETPUYECKOTO TUTPOBAHHS.

2. [Moctpoiite wuHTerpanbHylo u auddepeHnnanbHyl0  KpUBBIE  MOTEHIMOMETPHUYECKOTO
TUTPOBAHMS U ONPEENMTE HOPMAIBHOCTh COJISTHOM KUCIOTHI U TUTpoBanuu 15 cm® ee pactBopom
enxoro Harpa (T(NaOH) = 0,004 r/cm®) mo crexyromum pesynbratam (V — 00beM NpUOABIEHHOTO
TUTpaHTA):



V, er® 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 cOpoTHBIIEHHE PAacTBOPA a30THOI KUCIOTHI (B OM), eI IIOMab MeKTpoaoB pasHa 11,2 cM?,
paccTostHHE MexkTy dnexTponamu 0,65 cM, yaenbHas d1ekTponpoBoasocts 0,15 Cyvrem™.

4. J1n4 psina CTaHAAPTHBIX PACTBOPOB YKCYCHOM KHCIIOTHI IMOIYYEHBI CIIEIYIOIINe 3HAYeHUS YASIbHOMN
3IEKTPOIPOBOJHOCTH:

Ccrycoomy » MOB/A 0,083 |042 083 |125 |1,67

&, Cvcmt 1,75 0,73 [ 045 0,32 |0,24

ITocTponTts Tpad¥K U HAWTH THTP KMCIIOTHI, ECIIN yeIbHas SIeKTPOIPOBOAHOCTH paBHa 1,00 Cau-cy™.

4. TIpu 37eKTPOrpaBUMETPUICCKOM OMPEIS/ICHHH CBUHIIA B PyJe Ui MPOBEICHUS aHAIM3a B3sTa HaBeCKa
0,6280 . Macca anozma mo anextponusza 11,8492 2, mocie snexTponmsa ucciexyemoro pactsopa 12,1086 e.
BeruncinTe mpoueHTHOE CoAepKaHne CBUHIA B 00pasiie pyabl. [IpiBeanTe CXeMBbl IPOLIECCOB, MPOTEKAIOIINX Ha
KaToJIe ¥ aHOJIe, MIOHHOE M MOJICKYJISIPHOE YPAaBHEHUS PEaKLUii 3JIeKTPOIn3a.

S. Hagecky nBetHoro crimaBa maccoit 1,4420 2 pacTBOPHIIM M ITyTEM SJIEKTPOJIN3a IIPU OCTOSHHON
cune Toka 0,150 4 3a 50 mun BBIIEININ TOJHOCTHIO HA KaTOAE MeIbh U Ha aHoje cBuHell B Buae PbOo.
Omnpenenure MacCoBYIO JIOJIFO MEN U CBHUHILIA B CIUIABE, €CJIM BBIXOJ 10 TOKY cocTasisut 100 %.

6. Jlnst onpeienieHrst Xpoma 1o MeToy 100aBok HaBecky ctanu 0,5000 2 mepeBenu B pacTBOP H €0
o6oveM posenu 10 50,0 cu®. B nBe komObl BMecTUMOCTBIO 25,00 cv® MOMECTHIM aTMKBOTHI ATOTO
pacteopa 1o 10 cu®. B ofHy U3 HUX 100aBUIM CTAHAAPTHBIN pacTBOP XpoMa, conepxkamuii 0,002 2 Cz,
3aTeM B 00e KOJIOBI - TepoKcuj Bojopoaa. PacTBopbl B koyi0ax JOBETW 0 METKHU, U3MEPUIU
ONTHUYECKUE TUIOTHOCTU U MONy4Yuin 3HaueHus: Ax = 0,15 u Ax+em = 0,36. HailiTi maccoByto nomto (%)
XpoMa B CTallu.

7. OTtHocuTeNnbHAsT ONTHYECKas IUIOTHOCTh TPeX CTaHIApTHBIX pacTBOpPOB, coaepxamux 10,0;
12,0; 14,0 m2 Banaaus B 100,0 cm®, okazanack coorBerctBenno 0,24; 0,46;. 0,69. Hasecky ctamu 0,2506
2 pacteopusH, 00beM posean 10 100,0 cvd. B mepryro kondy BMectumocThio 50,0 cv® nomectunu 5,0
cm® (aMMKBOTY) 3TOro pacTBOpa, A0OABUIM MEPOKCHI BOJAOPOJAA M JOBEIM 00BEM IO METKH BOJOIL.
OnTHyeckast INIOTHOCTH MOJTYYEHHOT'O pacTBOpa OTHOCUTEIHHO pacTBOpA CpaBHEHUS, cojeprkarero 8,0
me Banaaus B 100,0 ey, para 0,33. Onpenenurs MaccoByo 107110 (%) BaHaIHs B CTAJIH.



IMPHUJIOKEHUE 2

7. OueHoYHbIE CPeACTBA /1JIsl MPOBeJAeHHUS MPOMEKYTOUHOM aTTecTaluu

[IpomexxyTouHast  aTTecTalusi MMEET  LEJIbI0  ONPEAENUTh  CTENEeHb  JIOCTHKEHUS
3aIJIaHUPOBAHHBIX PE3yJIbTATOB O0OYUEHHUS MO TUCIUILUIMHE 32 ONPECNICHHBIN MepHo 00yUeHUs.

a) Ilnanupyemble pe3yabTaTbl 00yYeHUS] M OLIEHOYHbIE CPeACTBA /ISl NPOBEdEeHUSs
NMPOMEKYTOYHON aTTeCTALMHU:



Kon
HHIUKATOpa

Nunukatop gocTHKEHUSA
KOMIIETEHIIUH

OueHouHsle cpencTBa

YK -1: CriocobeH ocymecTBIsATh KpUTHUECKUI aHaINU3 MPOOJIEMHBIX CUTYAIMii Ha OCHOBE CHCTEMHOT'0 TIOIX0/1a, BEIPA0AThIBATh CTPATETUIO ICHCTBHIMA

YK-1.1: AHanu3upyer POOJIEMHY IO Ilepeuensy meopemuueckux 60npocos
CUTYaIUIO KaK CucTeMy, BeISIBISA ee [ 1. OCHOBHBIC 3arps3HUTENHN BO3IyXa.
coCTaByAOLIME U CBA3M Mexay [ 2. Uem o0ycinoBieH NapHUKOBBINA 3P exT?
HUMU 3. TlosicHUTE XUMU3M pa3pylICHHUS 030HOBOTO CJIOS.
4. OCHOBHBIE 3aTPS3HUTEIH BOIBI.
5. Yro Takoe mpeneabHo A0MyCTUMBIN cOpoc?
6. UYem omacHbl (peHONBI?
7. OCHOBHBIE 3arpsI3HUTEITN TTOYBBHI.
8. Uewm omacHBbI TSKENbIE METAIUIbI?
9. UYewm omacHbI HEPTEIPOAYKTHI?
YK-1.2: Kpurnueckun OLICHUBAET Ilpumepnule npakmuueckue 60npocwl.
HAJIC)KHOCTh HUCTOYHUKOB 1.ITpuBenuTE UCTOYHUKH U MEXAHU3M TOSIBIICHUS CEPHON KUCIOTHI B aTMOcdepe.
uH(bOopMaIIny, paboTaet c 2.IlpuBeuTe NCTOYHUKY U MEXAHU3M IOSBJICHHSI a30THOM KUCIIOTHI B aTMocdepe.
MPOTUBOPEUYNBON HH(MOpMaruenn u3 3.CTouHas BOJA CONEPKUT KOJUIOMJHBIE YAaCTHIIBI, OKCHIBI XpoMa, nousl Cd?*, Pb**, CN™ u
pa3HBIX HCTOYHHUKOB, ompezenset | peromn. [Ipeanoxxure MeToabl OUUCTKU CTOYHOU BOJBI.
poOebI B uHdopmanuu, 4.IlosicHUTE XUMH3M Pa3pyILICHUS 030HOBOTO CJIOA.
HEOO0XO0 MO TUISE peleHus 5.Vxkaxute HauOoliee palMOHAIBHBIE METOMABbI ([0 YyBCTBUTEIBHOCTH, CEIEKTUBHOCTU U
poOJIEeMHOM CUTYaIHH, u 9KCIPECCHOCTH) OTNPEIECIICHHS] OPraHNUYECKUX BEIIECTB B BO3/IyX€ U BOJIE.
MPOEKTUPYET TMPOILECChl MO0 HX 6.Ilepeunciante OCHOBHBIE METOABI OMpeseneHus aszora, (ochopa B mouBax. Kakumwu
YCTpaHEHUIO METOJaMU OTIPEIENSIOT KUCIOTHOCTh OYB?
YK-1.3 Pa3pabatbiBaeT M coaepikaTeIbHO Ilpumepnvie npakmuueckue 3a0anun:

apryMEHTUPYET CTpaTEruto
perieHus: mpoOJeMHOMN CUTyaIluu Ha
OCHOBE CHUCTEMHOTO u
MEKIUCIUIUIMHAPHOTO  MOJIXO0B;

1. Ecnu KoHIEHTpalus pacTBOPeHHOro coenunenns kaamus (IIJIK 102 mr/i) B cTouHoit Bosie
coctaBisieT 10 MMOJIB/TI, TO BO CKOJBKO pa3 HEOOXOIUMO pa30aBUTh BOAY, YTOOBI MOYKHO
OBLIO CIIMBATh €€ B KaHAIM3aIHI0?

2. Paccuwmraiite romoByto mnorpedHocth B Ca(OH)2 nmns medirpanmmsanmun SOz ma TOC




Kon
HHIHUKATOpa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINU

OneHouHbIe CpesicTBa

CTPOUT  CLEHAapHM  pealu3aluu
CTpaTeruu, OMPENEesis BO3MOKHBIE
PUCKM U Tpemiaras MyTH WX
YCTpaHCHUS

moturHocThio 1000 MBT, paboTaromieii Ha ma3yTe.

3. Paccuuraiite YMCHBIICHUEC KOHICHTpAaUWW MIUAHHUI-MOHOB B CTOYHBIX BOJaxX IIOCJIC

OH-annonupoBanus, eciu KoHueHTpamus nonoB OH™ Bo3pocia Ha 34 mr/i.

4. Paccuuraiite YMCHBIICHUC KOHLOCHTpAUWMHW HWOHOB KaIMHA B CTOYHLBIX BOJAaX II0CJIC

Na-KaTI/IOHI/IPOBaHI/IH, C€CJIM KOHIOCHTpALlUA NOHOB HATpUA BO3POCJIa Ha 46 mr/mn.

5. Paccuuraiite YMCHBIICHUC KOHHOCHTpAllMKM HOHOB PTYTU B CTOYHBIX BOJAax IIOCIIC

Na-KaTI/IOHI/IPOBaHI/IH, CCJIM KOHICHTpALlUA NOHOB HATPpUA BO3POCJIa HA 69 mr/.

[1K-3 CnocoGeH omnpenensth HOPMATUBHBIE YPOBHHU JOMYCTHMBIX HETATUBHBIX BO3JEHCTBUII Ha YeNOBEKAa U OKPYKAIOILIYIO CPey; HMPOBOAUTH
U3MEPEHUsl YpOBHEH omacHOCTel B cpejie oOUTaHus, 00pabaThiBaTh MONTYYEHHBIE PE3YJIbTAThl, COCTABIATH MIPOTHO3bI BO3MOXKHOTO PAa3BUTHUS CHUTYAIlUH;
aHAJIM3UPOBATh MEXAHU3MbI BO3/ICUCTBUS OMACHOCTEN HA YEJIOBEKA, ONMPEAEIIATh XapaKTep B3aUMOACHCTBUS OpraHU3Ma YEJIOBEKa C OMACHOCTSIMU CpPE/bl
OOMTaHUS C YUETOM CIIEHU(PHKN MEXaHHU3Ma TOKCUYECKOTO ACHCTBUS BPEIHBIX BEIIECTB, SHEPIETHUECKOTO BO3JICHCTBUA U KOMOMHUPOBAHHOTO IEHCTBUS
BpEAHBIX (PaKTOPOB; ONPEEISITh ONACHBIE, UYpE3BbIYaiHO OMACHBIE 30HbI, 30HBI TPUEMIIEMOTO PHCKa

[1K-3.1 OcymiecTBisieT MOHHUTOPHUHT Ilepeuens meopemuueckux 6onpocoeé
(bYHKIIMOHUPOBAHUS CUCTEM 1. Kaxkue npuGopsl UCMIONB3YIOTCA U KOHTPOJISI COCTaBa Bo3ayxa?
obecrnieyeHus u yIpaBJIeHUS 2. B Buje Kakux ra3oB HaXOAATCS B BO3IyXe 3arpS3HAIONINEC KOMITOHEHTHI?
OXpaHOM  OKpyXXaroumeh  cpemsl, 3. Kakue uHCTpyMEeHTaIbHBIE METO bl UCTIONB3YIOT JIsl U3BJICUCHUS BEIIECTB?
OXpaHOH TpyJa, O€30MacHOCTHIO B 4. Kakue MUKPO3JIEMEHTHI OMPEACIISIIOT AaTOMHO-IYMHUCCUOHHBIM METOJIOM?
Ype3BBIYANHBIX CUTYAIUIX 5. Kakue MUKPOITIEMEHTHI ONPEAETSIOT aTOMHO-a0COPOIIMOHHBIM ~ METOAOM?
6. Kakxne MUKPO3JIEMEHTHI ONPEICIAIOT HOHHON XpoMaTorpadueii?
7. [aiite onpenenenus [1JIK, [TAY, OBYB, I1/IB, TTJIC.
I1K-3.2 [IpoBoauT IIJIAHUPOBAHUE u Ilpumepnuvle npaxmuueckue 60npocHl.
JOKYMEHTaJIbHOE COIIPOBOXACHUE 1. B ra3oBbIx BeIOpocax 0OHapyKEeHBI JUOKCHUJ CEPBI, YIIEBOAOPOIbI, (DEHON U Maphl PTYTH.
JEeSTENIbHOCTH 0 cobmonenuto i | [Ipeanokure METo bl OUUCTKU Ta3a OT ATUX BPEIHBIX KOMIOHEHTOB.
JIOCTUKEHUIO TpeboBaHUM 2. PaccMoTpuTe METOIBI 00E3BPEKMBAHMSI Ta30BBIX BHIOPOCOB TEIUIOBBIX JJIEKTPOCTAHITUH.
HOPMAaTUBHBIX aKTOB B c(epe | Hamummre ypaBHEeHHSs MPOTEKAIOIIUX MIPU 3TOM PEAKIIUM.
OXpaHbl  OKpyXaroueu  cpensl, 3.Tlo xkakuM HOpMAaTHUBaM OIIEHUBAIOT Ka4eCTBO aTMOC(HEPHOTO BO3yxa?

OXpaHbl TpyAa, OE30MacHOCTH B
Ype3BBIYANHBIX CUTYAIHIX

4. B xakux npejaenax HOpMHPYETCs Co/iepKaHie KOMIIOHEHTOB B Bojie?
5. B kakux npezienax HOpMUPYETCs COJIEp’KaHuEe KOMIIOHEHTOB B BO3/1yXxe?




Kon
HHIHUKATOpa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINU

OneHouHbIe CpesicTBa

[1K-3.3

CriocobeH OCyIIEeCTBIATH KOHTPOIb

COZIepPIKaHHSA B UCTIPAaBHOM
COCTOSSHUM CHCTEM M  CPEACTB
3aIIUTBl  OKpYXKaloLmel  Cpesl,
pabouux MeCT, CHCTEM M CpEACTB
3alUTBl  TPU  YPE3BBIYANHBIX
CUTYaLUsX. Crniocoben
OCYIIECTBIIATh KOHTPOJIb
BBIINIOJTHCHUA 3aIlJITaHUPOBAHHBIX
MEpOIPUATHIA o OXpaHe

OKpY Karollel cpe/ibl, OXpaHe Tpy/a,

obOecrneueHuro  0O€30IIaCHOCTA B
Ype3BBIYAMHBIX  CHUTyallusx  Ha
00BEKTE

N

ok~

o

Ilpumepnvle npakmuueckue 3a0anusn:
Kaxkoit 00b€M 030Ha pa3pymaet 2 1 XJiop3Tana?
Ckonbko CO2 obpazyercs u3 20 1 CO?
Kaxkoit 065éM NO o6pasyercs npu cxuranuu 100 T HetH (coaepkaHue a3ora B epecyEéTe Ha
ananuH coctapisieT 30%).
Paccuuraiite kucnotHocTs 100 11 BoabI, B KOTOPBIX pacTtBopuiica 1 i1 SO2.
CKOJIbKO HYKHO akTMBUpOBaHHOTrO yriis uist ouucTku 1000 s1 Boasl oT 30 Kr opraHu4ecKux
npumecein?
CKOJIbKO HYKHO XJIOpHMJIa LIMHKA JUIsl OcaxaeHus cepoBogopoa B 200 11 BoJbl, KOHLIEHTpaLUs
KoToporo B Boje coctaisier 300 mr/n?
CKkombKO Heob6XoauMo cyib(uaa HATpus 1Is TepeBeieHHs coneil rmuuka (c=20 mr/m°) B
HenoABIKHY0 Gopmy B 100 M3 mouss1?
Ha CKOIbKO YBETHIUTHCA KUCIOTHOCTh 3 M° ouBbl pu BHecenuu B Heé 100 r NHaNO3?
Ha tutpoBanue 100 M Boxbl 3aTpadeno 20 mut 0,05 M pactBopa komruiekcona 1. Beraucnure
OOIIYIO JKECTKOCTh BOJIBI.

[1K-4 CnocobeH opueHTHpPOBATHCS B OCHOBHBIX IMpoOiieMax TexHoc(epHOo 0e30MacHOCTH; MPUHUMATh y4acTHE B HAay4HO-HCCIIEA0BATEIbCKUX
pa3paboTkax Mo NpoQuIo NOArOTOBKU: CUCTEMAaTU3UPOBATh HH(OPMAITUIO 110 TEME UCCIIEIOBAHUH, IPUHUMATh yJacTHe B SKCIIEPUMEHTaxX, 00padaThIBaTh
MOJTy4YeHHbIE JaHHbIE; pelaTh 3aauu NpodeCcCUOHATBLHON JEsTeIbHOCTH B COCTaBE HAyYHO-HMCCIIEA0BATEIbCKOTO KOJUIEKTHBA; UCIIOIb30BaTh 3aKOHBI U
METObI MATEMaTHKH, €CTECTBEHHBIX, T'YMAaHUTAPHBIX U SKOHOMHUYECKUX HAYK MPH peIIeHUH NMPo(hecCHOHANBHBIX 33/1a4; IPUMEHSTh Ha MPAKTUKE HABBIKU
IIPOBEJICHUS M ONMCAHMSI UCCJIEIOBAHHM, B TOM YHCIIE SKCIIEPUMEHTAIbHBIX

I1K-4.1

B cocrase
HAYYHO-HMCCIIEIOBATEIIBCKOTO
KOJUIEKTHBAa TPUHUMAET y4acThe B
pa3zpaboTke "
HKOJIOT0-3KOHOMUYECKOM

Ilpumepnvle npakmuueckue 60npocul

Hogas npupomooxpanHasi TEXHUKA U TEXHOJIOTUU

1.MeTo/b! aHalIu3a cocTaBa a3po30JieH U MbUIei

Jlng nu3BieyeHus U3 BO3/AyXa BELIECTB MCIONB3YIOT (PUIBTPHI, MOTTIOTUTEIbHBIE a0COpPOEpHI.

ATMOC(EPHYIO IbLIb BBIACISIIOT U3 BO34yXa METO/IaMHU JIEKTPOCTATUYECKOTO OCAXKICHUS.




Kon

Nuaukatop AoCTHXEHUS

OreHOYHBIE CpeICTBA

UHIUKAaTOpa KOMIIETEHIIUU
000CHOBaHMU IUIaHOB BHeApeHus || OnpeaenseMble MUKPOIJIEMEHTHI Meron aHanuza
HOBOW TIPHPOJIOOXPAHHOM TexHHKH || Ag,Ba,Ca,Co,Cr,Cu,Fe,K,Mg,Mn,Na,Ti,V,Zn  (okomo | ATOMHO-IMHUCCHOHHBIH
M TEXHOJIOTUH, 9SKOHOMHYECKOM || 22 DJICMCHTOB) _
Pery/IMpOBaHME IPHPOLOOXpaHHoii || S€ T€ ATOMHO-a0COPOLMOHHEIH
JESITeNBHOCTH OPraHH3aIHH CI, NOs, SO4* Honnast xpomaTtorpadust
2.MeToJ1bl aHAJIM3a TPUPOJAHBIX M CTOYHBIX BOJ]
Omnpenensiemble 31eMeHTl | OOBEKT aHAIN3a Merto onpeeieHus [penen oOHapyKEHHS
Al,Ba,Ca,Cd,Co,Cr,Cu,Fe, | Peunas Boga ATOMHO->MHCCHOHHBIMH 0,03-4,8
K,Mg,Mn,Ni,Pb,Sn,V,Zn MKT/J1
Hg CTOYHBIE BOJIBI HeilitpoHHO-aKTUBAIIMOHH
BIN
Sb,Se Mopckue Boabl ATtomHO0-a0copOImoHHbIN | 7-50 Mr/1
Cd,Co,Cr,Cu,Mn,V,Zn Mopckue Boabt HefitporHo-aktuBanmons | Sur-0,3 MKr
BIN
3.Mertoas! aHaIM3a [0YB
MCTOI[LI ONIpCACIICHUA 061_1_161"0 COACPpKaHUA 3JICMCHTOB OCHOBAHbI Ha MPCABAPUTCIBHOM
Pa3I0KCHUHU 06pa3ua KHUCJIOTaMU WJIM IICJI0YaMH W HOCICAYIOMEM ONPCACICHUN 3JICMCHTOB B
ACTBOPAX XUMUUYCCKUMU U UHCTPYMCHTAJIbHBIMU MCTOOAMMU.
Ilokazarens Meton,
Unentudukarms u KOJIMUECTBEHHOE | MomekyspHas abcopOIMoOHHAS CIEKTPOCKOITHS,
OTIpeNeICHne OpPraHWYeCKHUX, MHHEpPaJIbHBIX | XpoMaTorpadus, Macc-cuekrpomerpusi, AMP.
BEIIECTB
AHanu3 MOYBEHHBIX PaCTBOPOB doromerpus TUTaMEHH, aTOMHO-abcopOroHHAS
CHEKTPOCKOIHSI, TOTCHIIMOMETPHSI
I1K-4.2 B coCTaBe Ilpumepnuvle npakmuueckue 60npocsl

HAY4YHO-HCCIIEI0BATEIBCKOIO
KOJUIEKTHBA NPUHUMAET y4acTHE B
pa3paboTke  MeponpuaATHd 1O
CHIDKCHHIO TIOXKAPHBIX M JPYIHX
PUCKOB YpE3BbIYANHBIX CUTyalUN

Hcrounuky U pakTopbl 3KOJOTHYECKOI0 PUCKA

Hcrounux daxTop

AHTpPONOTreHHOE BMEIIATENBCTBO B | Paspymenue mangmadToB npu 00bYE TMOJIE3HBIX HCKONACMBIX;

IPUPOTHYIO CpPEIy oOpazoBanue HCKYCCTBEHHBIX BOJIOEMOB; MHTEHCUBHAs
MEITHOPALST; UCTPEOJICHUE JIECOB

TexHOTeHHOE BIMSHHE Ha OKPYXAMOUIyI0 | 3arpsA3HCHHE BOJOEMOB, AaTMOC(HEpPHOTO BO3AyXa BPEIHBIMH

PUPOTHYIO CPEIY BCIIECTBAMH, TIOYBBI — OTXOJAMHU TIPOM3BOACTB; HM3MEHEHHE




Kon
HHIHUKATOpa

Nuaukatop AoCTHXEHUS
KOMIICTCHIINU

OneHouHbIe CpesicTBa

ra30BOro
ouocdepsr
3eMIIeTpsICeHHUE,
noxap, 3acyxa

[Ipennoxxure MIAaHUPOBOYHBIE, TEXHOJOIMYECKHE U CHELMalbHbIE  MEpONpPHUSATHS,
HaIpaBJICHHBIC HA COKpAIeHHE 00HEMOB BHIOPOCOB M CHIDKEHUE WX MPU3EMHBIX KOHIICHTPAIUI.
Paccuuraiire:
1.Ckonpko CO2 obpazyercs u3 20 1 CO?
2.Kakoit 066émM NO oOpasyercs npu cxuranuu 100 T Hedtu (conepxkanue azoTa B nepecyére Ha
anmanuH coctapisget 30%).

cocCTraBa BO3ayXa, OHEPIreTUICCKOC 3arpsA3HECHUEC

HpI/IpOHHOG SIBJICHUC H3BCPKCHUC BYyJIKaHA, HABOJHCHUC, YyparaH,

I1K-4.3

B cocTaBe
HAy4HO-UCCIIEI0BATEIbCKOTO
KOJUIEKTHBAa NPUHHUMAET ydacTue B
OLICHKE PE3yIBTaTUBHOCTH u
s dexTuBHOCTH CHUCTEMBI
YIIPaBJICHUS OXPAHOM TpyJa

IIpumepnvie npakmuueckue 3a0anus
3anonuuTte Tabauiy. OCHOBHBIE HCTOYHUKH BBIOEPUTE U3 CIIUCKA.

OcHoBHBIE 3arpsi3HUTECJIN BO31yXa M UX B03Llel7iCTBI/Ie Ha nmpupoay
3arpsi3HATENN aTMOC(EPHI OCHOBHBIE WCTOYHUKU | BozneilictBue 3arps3HuUTENed Ha
3arpsi3HEHUNI MIPUPOLY U YEIIOBEKA

Oxcusl yraepoaa (CO, COy)
Oxcuel cepol (SO, SO3)

Oxcuel azora (NO, NO>)
B3Beniennslie BenecTa (bLUIb, CaXKa)
PannoakTuBHBIE BENleCTBa

BemectBa, 3arpsssstomue atMocepy OCHOBHbIE HCTOUHMKH 3arpssHeHuil BosneicTBue
3arpsi3HUTENEH Ha npupoay u dyenoBeka Okcuabl yriepoaa (CO, CO2) Oxcunsl cepsl (SO3 SO2)
Oxkcunpl azota (NO, NO2) B3pemennbie BenecTBa (Iblb, caxka) PagroakTUBHBIC BEIECTBA

HUcTounuku, BbIAEsIIONIHE aTMOC(EpPHBbIE 3arPsI3HUTEIN

TpaHcmopT; IIeMEHTHBIE 3aBO/Ibl; aBAPUHU Ha AaTOMHBIX PEaKTOpax; MPOU3BOCTBO, HA KOTOPOM
CKHTAIOT Yrolib, CIAHIBI, HEPTENPOMYyKThI, TOPQ; TPOU3BOACTBO aTOMHOTO OPYXKHS;
MIPOM3BOJICTBO KEjie3a, MEIH, CEPHON KHUCIOTHI, a30THON KHUCJIOTHI, TEIUIOBbIE CTAHIMH U
AJIEKTPOCTAHIINU, pa0OTAOIINE HA YTIIe, TOpde, Ma3yTe; B3PHIBHI aTOMHBIX U BOJIOPOJIHBIX O0OMO.




0) ITopsinok mpoBeneHNsI NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJH M KPUTEPUH
OlLleHMBAaHUS:

[IpomexyTouHas arrectanusi MO JUCHUIUIMHE «DKOAHAJIMTUYECKas XUMUS» BKIIIOYAET
TEOPETUYECKHE BONPOCHI, O3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHS 00yUalOIIMMUCS 3HAHUH, U
IPAKTUYECKUE 3aJaHusl, BbIABISIIOIIME CTENEeHb CHOPMUPOBAHHOCTH YMEHMW M BIAJCHUH,
IpoBOIUTCA B (hopMe 3aueTa.

3aueT Mo JaHHOM NUCUUIUIMHE MPOBOJUTCS B YCTHOH (GopMe Mo Ouneram, KakKIblid HU3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJHO IIPAKTHUECKOE 3aJaHHE.

Ilokazamenu u Kpumepuu oyeHu6aHUA 3a4ema:

«3a4TeHO» - 00y4YaroLNiics JIEMOHCTPUPYET MOPOTOBBIA ypOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSATUI JOIMYCKAIOTCA OIIMOKU, MPOSBIAETCS
OTCYTCTBHUE OTJENIbHBIX 3HAHUN, YMEHHH, HABBIKOB, O0YUYaIOIIUNACS UCIIBITHIBAECT 3HAUUTEIIbHBIC
3aTpyIHEHUS IPU ONIEPUPOBAHMHU 3HAHUSMU U YMEHUSMU IIPU UX [IEPEHOCE Ha HOBbIE CUTYAIIHH;

«HE 3aUTEHO» - 00yUaIOIIMNCS HE MOXKET [MOKa3aTh 3HAHKs HA YPOBHE BOCIIPOU3BEACHUS U
00BsicCHEHUS! HTHPOPMAIH, HE MOKET IIOKa3aTh UHTEJUIEKTYalIbHbIE HABBIKH PEIICHUS



