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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 3aceianuu Kadeapsl XuMuu
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JIncer akryanuszauun padodeii mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, 00cyskaeHa u ogoopeHa i peanuzauuu B 2025 - 2026
y4eOHOM roJy Ha 3aceaHuy Kadeapsl XuMUH

[Tpotokon ot 20 . Ne
3aB. kadenpoii H.JI. Mensaauk

PaGouas mporpamma nepecMoTpeHa, 00cyxkaeHa u ogo0pena st peanuzanuu B 2026 - 2027
y4eOHOM oy Ha 3aceannu Kadeapsl XuMun

[TpoTokoi ot 200 1. Ne
3aB. kadeapoii H.JI. Mensguauk

Pabouvas nporpamma nepecMoTpeHa, 00CykIeHa U 0100peHa 11 peanu3aruu B 2027 - 2028
y4eOHOM Trojy Ha 3aceanuu Kadeapsl XuMuu

[Ipotokon ot 200 T, N
3aB. kadenpoii H.JI. Menstauk

PaGouas mporpamma niepecMoTpeHa, o0cyxaeHa u ogodpena st peanmuszanuu B 2028 - 2029
y4eOHOM rojIy Ha 3aceqaHuu Kadeapbl XUMUN

IIpotokon ot 20 . Ne
3aB. kadeapoii H.JI. Mensuuk




1 leau ocBoOeHUNA TUCHUNJIMHBI (MOTYJIs)

DKoaHaTUTHYECKasi XUMHUS» CHOCOOCTBYET (OPMHUPOBAHUIO Y CTYJIEHTOB 3HAHUU U
HAaBBIKOB B 00JIaCTH COBPEMEHHBIX METOJO0B Kau€CTBEHHOTO M KOJUYECTBEHHOTO XMMHUYECKOTO
aHaJM3a BEIIECTB, MAaTEpHAIOB M OOBEKTOB OKPYKAIOLIEH Cpe/ibl; YMEHUIO IPaMOTHO BBIOMpATh
METOJ aHajm3a, HauOoee MPHUTOTHBIA I TMONy4YeHHs HH(OpMAIMH O KadeCTBEHHOM U
KOJINYECTBEHHOM COCTaBE KOHKPETHOTO OOBEKTa HCCIEJOBAHUM; TOJTYYEHUIO HaBBIKOB
MPAKTUYECKOH paboThl B aHAJIMTUYECKUX JIAOOPATOPUSX MO KOHTPOJIIO TEXHOJIOIHMYECKON
JUCLMILIMHBI IPOU3BOCTBA.

2 MecTo IMCHUIIMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOI POrpaMMbl

Juctnurimaa JKoaHAIMTHYECKAss XMMHUS BXOJIUT B 4aCcTh YU4E€OHOTO TUIaHa POPMUPYEMYIO
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIIEHUH 00pa30BaTeIbHON IPOrPAMMBI.

Jis  u3ydeHHs ~ JUCHMIUIMHBI  HEOOXOAWUMBI  3HaHUS  (YMEHHS,  BIAICHHS),
chOpMUPOBaHHBIE B Pe3yJIbTaTe U3YUCHUS JUCLMILINH/ IPAKTUK:

Xumust

3uanus (yMEHHUs, BIAJACHUS), TIOTyUYEHHbIC TTPU U3YUYCHUH JaHHOW TUCIUILUIUHBI OyayT
HEOOXOUMBI JJIs1 U3yUCHUs TUCIUTUINH/TIPAKTHK:

JlaGopaTopHBIi MPAKTHKYM MO TPUPOIOIIOIH30BAHUIO

MerTtponorusi, cranaapTu3anvs U cepTU(UKAIMS B MPOMBIIIICHHOW U 3KOJIOTUYECKOM
0e30macHOCTH

DKcnepTu3a NpoeKTOB

3 Komnerenuu ody4armmerocsi, GopMupyeMbie B pe3yJibTaTe 0CBOCHUS

JUCIHUIIMHBI (MOAYJIs) ¥ IVIAHUPYeEMble pPe3yJbTAThbl 00yUeHUus

B pesynbrare ocBOEHUS JUCHUIUIMHBI (MOZYJsl) «DKOAHATUTHYECKAs] XUMUS)
00yyYaroImuiics JOHKEH 00J1a/1aTh CeTyOIUMI KOMIIETSHITUSIMH:

Kon nnnukaropa Nuaukatop 10CTHXKEHUST KOMIIETEHIIUN

VK-1 CnocoGeH ocyIecTBIATh MOUCK, KpUTUUECKUN aHAIN3 M CUHTE3 MHPOPMAaLIUH, TPUMEHSTh
CUCTEMHBIN MOAXO0A /I pEUIEHMsI TOCTABJICHHBIX 3a/1a4

VK-1.1 AHanu3upyer 3a/1a4y, BblIesss ee 6a30Bble COCTABIISIIONINE, paCCMaTPUBAET

" npeajiaract BO3MOXHBIC BaApUAHThI PCHICHUSA IMOCTaBJICHHOM 3aaa4u,
OLcHUBaA UX JOCTOMHCTBA U HEJOCTATKHU

YK-1.2 Ornpenensiet, THTEPIPETUPYET U paHXUPYET HHPOPMAIIHUIO, TPEOYEeMYIO IS
pelIeHHs TOCTABICHHON 33a]]auu; OCYIIECTBISIET MMOMCK HH(OPMAIIHH IO
PA3TUYHBIM THUTIAM 3aIIPOCOB

YK-1.3 [Ipu 06paboTke MHPpOpMAIK OTINYAET PaKThl OT MHEHUI, MHTEpIIPETALIUH,
OLIEHOK, (hopMuUpyeT COOCTBEHHbIE MHEHUS M CYXKICHHUS, apryMEHTUPYET
CBOM BBIBOJIBI U TOUKY 3pEHUS

[1K-3 CriocoGen omnpeaensTh HOpMAaTUBHBIE YPOBHU JOIYCTUMBIX HETAaTUBHBIX BO3JCHCTBUI Ha
YeJIOBEKa M OKpYXKAIOIIYIO0 Cpedy; MPOBOJIUTh H3MEPEHHUS YPOBHEH ONAcHOCTEH B Cpele
oOutanusi, oOpalaThiBaTh MOJTY4YEHHbIE pE3YJIbTaThl, COCTaBIATh IPOTHO3BI BO3MOKHOTO
pa3BUTUSl CHUTyalluW; aHAJIW3UPOBAThb MEXaHW3MBbl BO3JEHCTBUS OIACHOCTEH Ha 4YEJIOBEKa,
OTIpEeeNIATh XapaKTep B3aUMOACHCTBHSI OpraHu3Ma YeJloBeKa ¢ OMAaCHOCTSAMU Cpelibl OOUTaHHUSI C
Y4eTOM CIHEeIU(PHUKH MEeXaHU3Ma TOKCHYECKOTO JCHCTBHUS BPEIHBIX BEIIECTB, SHEPreTUYECKOTO
BO3JCHCTBUS U KOMOWHHUPOBAHHOTO JEHCTBUS BpeAHBIX (DaKTOPOB; OINpPEAENsATh ONacHbIE,
Ype3BbIYaiIHO ONACHBIE 30HbI, 30HbI IPUEMIIEMOTO PUCKA

I1K-3.1 OcyIecTBIsIET MOHUTOPUHT (DYHKITMOHUPOBAHMS CUCTEM OOECIIeUeHUs U
yIOpaBJICHUS  OXPAHOW  OKpYXKalolied  cpelbl, OXpaHoW  Tpyna,
0€30MaCHOCTHIO B UPE3BbIUANHBIX CUTYAIUSIX

[1K-3.2 [IpoBoauT  IMJIaHUPOBAaHWE UM JOKYMEHTAJIBHOE  COMPOBOKICHHUE
JeSITETLHOCTH 110 COOIIOICHUIO MITH JOCTHKEHHIO TPeOOBaHUIA




HOPMAaTHBHBIX aKTOB B cpepe OXpaHbl OKpYXKaoLeil cpeibl, OXpaHbl TPY/a,
0€30I1aCHOCTH B YPE3BbIUANHBIX CUTYaLUAX

[1K-3.3

Crnioco0eH ocyIIeCTBISATh KOHTPOJIb CONEP)KaHUS B UCIIPABHOM COCTOSIHUU
CHCTEM M CPECTB 3aIIUThl OKPY’KAIOLIEH Cpeibl, padouynx MecCT, CUCTEM U
CPEJICTB 3alUTHI IPH Ype3BbIYaHBIX cuTyanusx. Crnoco0eH oCcyIecTBIATh
KOHTPOJIb BBITIOJIHEHMS 3aIUIAHUPOBAHHBIX MEPOINPHUATUA MO OXpaHe

OKpYXaloIlel cpeibl, OXpaHe TpyJa, o0ecreueHuIo 6€30MacHOCTH B
Ype3BBIYAIHBIX CUTYAILIUAX HA OOBEKTE

[1K-4 Cnoco0OeH OpMEHTHPOBATHCS B OCHOBHBIX IpoOiieMax TeXHOChepHOoW Oe30macHOCTH;
OPUHUMATh y4YacTHE B HAyYHO-HMCCIIEJOBATEILCKUX pa3padOTKax MO MPO(WII0 MOATOTOBKH:

CUCTEMATU3SUPOBATH

I/IH(bOpMaHI/IIO 10 TEME I/ICCHG,Z[OBaHI/IfI, INpUHUMAaTb Yy4aCTUC B

HKCIIEpUMEHTaX, 00pabaThiBaTh NOJYYCHHBIC NaHHbBIC, pEIIaTh 3aJaud MpoQecCHOHATBHON
JeITEJIFHOCTH B COCTaBE HAyYHO-HMCCIIEIOBATEIbCKOTO KOJJICKTHBA; WCIIOJIB30BATh 3aKOHBI H
METOABl MaTEMAaTHKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX U HSKOHOMHUYECKUX HAyK MpPU PEIICHUH

HpO(l)eCCI/IOHaJ'IBHBIX 3aga4; IMPUMCHATH Ha IPAKTHKE HABBIKKW ITPOBCACHUA W OIMMCAHUA
HCCHCZ{OB&HI/II\/’I, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX

I1K-4.1

B cocraBe Hay4HO-HCCIEI0BATEIBCKOTO KOJUIEKTHBA IPUHUMAET y4acTUE B
pa3paboTKe M HKOJIOr0-3KOHOMHYECKOM OOOCHOBAHMU IJIAHOB BHEIPEHUS
HOBOM MPUPOJOOXPAHHOM TEXHUKA M TEXHOJOTHH, 3KOHOMHYECKOM
peryaupoBaHuy PUPOJIOOXPAHHOMN NEATEIHOCTH OPraHU3aluu

[1K-4.2

B coctaBe Hay4HO-HCCIIE0BATEIBCKOTO KOJIJIEKTUBA IPUHUMAET y4acTHE B
pa3paboTKe MEPONPUATHI IO CHIKEHUIO TOXKAPHBIX U APYTUX PUCKOB
Ype3BbIYANHBIX CUTYaINI

I1K-4.3

B cocraBe Hay4HO-KCCIIE0BATENIBLCKOrO KOJUIEKTUBA IPUHUMAET y4acTue B
OLIEHKE pe3yJbTaTUBHOCTH M 3(Q(EKTUBHOCTH CUCTEMbI YyNpaBlICHUS
OXpaHoH Tpyaa




4. CTpyKTYypa, 00bEM U colepKaHue TUCHUNINMHBI (MOTYJIA)
OO01mas Tpy10eMKOCTh JUCITUILTAHBI COCTABISET 2 3a4€THBIX SIUHUI] /2 aKaJl. 9acoB, B TOM YHCIIE:
— KOHTaKkTHas padorta — 34,95 akas. 4acos:
— ayuTopHas — 34 akajl. 4acos;
— BHeayautopHas — 0,95 akan. 4acos;
— camocTosTenbHas pabora — 37,05 akaz. 4acos;
— B popMe IpakTUUIECKOr moaroToBku — 0 akas. yac;

dopma aTTecTaluu - 3a4€T

AynuropHas "
<
KOHTaKTHast | & &
QR O B
abora 20
= pabo s X dopma TeKyIIero KOHTPOJIS Kon
Pasnien/ rema 3| (B akan. yacax) | & £ caMoCTOATEIEHO
g 5 0 . yCIIeBaeMOCTU U KOMITCTEHIIN
JACIATUTAHBI ] 6 £ = i .
3 J1a g & 6 IIPOMEKYTOYHON aTTeCTALHH u
Jlex| . |mpakr| € 8 PaboThI
<
3aH | - 3aH. 8 o
1. paznen 1
- opopmIteHHE
OTYeTa I10 VK-1.1,
nabopaTtopHO# YK-1.2,
1.1 1. OcHOBHBIE  METOJbI pabote «Becb n| 3amura 1a00paTopHO pabOTHI. YK-1.3,
XHUMHYECKOTO  aHAJHTHYECKOTO B3BEIINBAHUEY, KosutokBryM 1o TeMe MK-3.1,
aHaau3a. OcHareHue 411 - «KonnuecTBEHHBIN XUMUYCCKUH T1K-3.2,
COBPEMEHHOH IKOaHAITUTHIECCKOH CaMOCTOSITENIbHO| aHaiHu3. MeTOoAbl pa3JeNeHus 1 MK-3.3,
nabopaTopuu € U3y4eHue KOHLIEHTPUPOBAHUS BEILECTB IK-4.1,
METOINYECKON U T1K-4.2,
y4eOHO IK-4.3
JIATEPaTypHI.
VK-1.1,
- YK-1.2,
CaMOCTOSTENbHO | 3arura J1abopaTopHOH PaboTHL YK-1.3,
¢ U3y4eHue KosokBuym 1o teme IK-3.1,
1.2 2. Meroas! pasjeneHus U N N .
2 yueOHOil «KonnuecTBEHHBIN XMMHYECKUMN T1K-3.2,
KOHLICHTPUPOBAHHS BEIIECTB
6 HAyYHO - aHanu3. MeTonsl pasaeneHus U MK-3.3,
TEXHUYECKOU KOHLIEHTPUPOBAHUS BEILECTB IK-4.1,
JIUTEPATYPHI. I1K-4.2,
ITK-4.3
- oopmiieHHE
oT4era o
nabopatopHoi
patop VK-1.1,
pabote VK-1.2
«["paBumMeTpus»; N
p PHID, Jomamaee 3amanue Ne 1, VK-1.3,
- pelieHHe
1.3 3. I'paBUMETPHUECKUIH METOI JIOMAIIHEr o KOHTpOIIbHAs pabora i TK-3.1,
L P 318 2,15 . KOJIJIOKBHYM T10 TEME T1K-3.2,
aHaigu3a 3aganus Ne 1; o
«'paBUMETPHUECKHIT METO/T IK-3.3,
CaMOCTOSITEIILHO aHajmsa» [IK-4.1,
€ U3yueHue [K-4.2,
YHCHHE TK-4.3
METOMIECKOH U
yueOHO
JUTEPaTypPHI




- oopmIiieHHE

oTyeTa 1o VK-1.1
nabopaTtopHOi YK-l.Z:
P abore 3amuTa 1a00paToOpHOI PadOTHI. YK-1.3,
1.4 4. TUTpUMETPUUECKHIA METOJ| «HeHTpaj_ImauH JomaiHee 3ananue No 2, IK-3.1,
aHaau3a. KucinorHo-ocHOBHOE 4 | 4 10,9 A KOHTpOJIbHAs paboTa u T1K-3.2,
THUTPOBAHUE - pemierue KOJUIOKBHYM IO TEMeE MK-3.3,
?;)[2;?{13:?\1?2' «Tutpumerpudeckuii MeTox TIK-4.1,
- IK-4.2,
) TK-4.3
CaMOCTOSITEIILHO
€ H3y4eHHE
- oopmiIeHUE
oT4eTa no VK-1.1
nabopaTtopHO# VK-l: 2:
padore 3amuTa 1a60paToOpHOl pabOThI. VK-1.3,
15 5. «OKCHHH,MeTpm KonrtponbHas paboTa u IK-3.1,
OKHUCIUTEILHO-BOCCTAHOBUTENBH 2 2 14 - KOJUIOKBUYM IO TEME TIK-3.2,
0€ THTPOBaHHE CaMOCTO-SITeJILHO «OxucnutensHo-BoccTaHoBUTeNbH | [TK-3.3,
0€ TUTPOBAHUE» TIK-4.1,
€ H3yueHHe TK-4.2,
METOIMIECKOH U TK-4.3
y4eOHO '
JITEPaTyphI
- ohopmiieHne
oTyeTa 1o YK-1.1,
n1abopaTopHOil VK-1.2,
pabote N VK-1.3,
3amuTa 1ab0paToOpHOM pabOThI.
«DoToMeTpHUsII» TIK-3.1,
16 6. @usuko-xuMHUYECKHE . KonrtponbHas paboTa u
212 10 ; MK-3.2,
METOJIBI aHATN3a KOJUIOKBHYM 10 TEMe
} «(poToMETpHsI» IIK-3.3,
CaMOCTOSITETILHO TIK-4.1,
€ U3y4cHue [1K-4.2,
METOINYECKOMN U T1IK-4.3
yueOHOi
Hroro 1o pasueiny 17 | 17 37,0
Hroro 3a cemectp 17 | 17 37,0 3a4éT
Hroro mo guciumimHae 17 | 17 37,0 3a4eT




5 O6pa3zoBarejibHbIE TEXHOJIOTUH

B mpouecce mpenomaBaHusi TUCHUIUIMHBI « DKOAHATUTHUYECKAs XUMUS MPUMEHSIIOTCS
TPaJUIIMOHHbIE W HMH(OPMAIIMOHHO HACBHIIICHHBIE OIEPEXKAIoIIUe TEXHOJIOTUH, aJeKBATHBIC
CaMOOpTraHU3allMK CTYJACHTOB B Mpo(deccrHoHaIbHOM 00pa3oBanuu. B xoxe oOydyeHust Oyaymux
CHELHATNCTOB HEOOXOIUMO HE TOJIBKO (hOPMHUpPOBATh KOHKPETHBIC 3HAHUS, HO U pPa3BUBATh
HaBBIKU MPOQEeCCHOHANBHON pediekcun, yMEeHUe MPOTHO3UPOBATh COJIEPKaHUE U XapaKTep HX
Oyay1ei JeaTebHOCTH € y4€TOM HOBBIX COLMAIbHO-IKOHOMHYECKUX PEAIii, BEIIBUTATh HOBBIC
nenu Y 3a1adyd, (opMHpOBaTH BBICOKYHD MOTHUBALIMIO K TIOCTOSSHHOMY OOY4Y€HHUIO U
caM000pa30BaHHUIO.

JleKIIMOHHBIN MaTepHai 3aKperuisieTcs B X0/ J1abopaTOpHBIX paboT, Ha KOTOPBIX
BBITIOJIHSIFOTCS MHAMBHIYaJdbHBIE 3aJaHds 10 TpoWAeHHOW Teme. llpum mpoBeneHNH
71a00paTOPHBIX 3aHATUI HCIOJB3YyEeTCS METOJl KOHTEKCTHOrOo OOy4eHHUs, KOTOPBIH MO3BOJISET
YCBOUTH MaTEepHAJI ITyTEM BBISIBIICHUS CBS3EH MEX /Ty KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHEM.

CamocrosrenbHas paboTa CTUMYJIMPYET CTYJEHTOB K CAMOCTOSATENIbHON MPOPabOTKe TeM
B TPOIIECCE MOATOTOBKH OTYETOB I10 JTAOOPAaTOPHBIM paboTaM, pEIIeHUI0 TEMAaTHYECKUX 3aaHUi
U TOJTOTOBKU K PyOEXKHOH M 3aKIIOUUTENBHOW aTTecTaluH, T.€. CIIOCOOCTBYET Pa3BUTHUIO
HAaBBIKOB CHCTEMATH3allMM PE3yJIbTATOB JKOAHAIUTHYECKOTO aHAIMW3a MPUMEHHUTEIBHO K
npodeccuoHaIbHON JesTenbHOCTH COBpPEeMEHHBIE MHTEPAKTHBHBIE CPEJICTBA IO3BOJISIOT
9KCIIEPUMEHTUPOBATh C HOBBIMH (hopmMamu KOHTpouis. CTyieHTaM B X0/l 00y4eHHsI HE0OXO0UMO
UCIIO0JIb30BaTh CPesICTBA HH(POPMAIIMOHHO - 00pa30BaTeIbHOM CpeIbl.

6 Y4eOHO-MeTOIHYECKOE 0O0ecTieYeHHe CAMOCTONATeIbHOI PadoThl 00y4YaroHuXCs
[IpencrasneHo B mpunoxxeHuu 1.

7 OneHo4nble cpeacrea IJisl MIPpOBEACHUS l'[pOMe?KyTO'lHOi/i aTreCTalum
HpeI[CTaBJ'ICHBI B ITPUJIOKCHUHN 2.

8 YueOHO-MeTONMYecKOe M HH(pOPMAIHOHHOE 00ecTeyeHne TUCIUTLINHBI (MOTYJI51)

a) OcHoBHas1 IMTEpaTypa:

1. AmHanutmueckas XuMHsS : YyueOHOoe mocobme s By3oB/ A. . AnapHes,
I'. K. Jlynenko, T. I1. AnexcanapoBa, A. A. KazakoBa. — 2-e¢ u3a., ucrp. u gon. — Mocksa :
NznatensctBo FOpaiit, 2020. — 107 ¢. — (Bsicmee o6pazosanue). — ISBN 978-5-534-07837-4.
— Texct : anextponnslii // OBC Opaiit [caiiT]. — URL: https://urait.ru/bcode/453200 (nara
obpamenus: 09.03.2024).

2. Banosa (KompioBa), B. JI. Ananutuyeckass XUMHUsI U QU3HUKO-XUMHUYIECKHUE METOIBI
ananu3a : npaktukyM / B. JI. Banosa (KonbsuioBa), E. W. [lapumna. - 2-e u3z., crep. - Mocksa :
N3 narenbcko-Toprosast kopnopanus «Jlammxos u K°», 2020. - 198 c. - ISBN 978-5-394-03528-9. -
Texcr : anexTponHsiid. - URL: https://znanium.com/catalog/product/1092964 (nara obpamieHus:
09.03.2024). — Peskum 10cTyma: O MOAMUCKE.

0) lonoJiHMTEILHAS JIUTEpPaTypa:

1. OCHOBBI aHATMTHYECKOW XUMHUU: MTPAKTUUECKOE PYKOBOJICTBO : pyKoBoacTBO / FO.A.
Bapbanar, A.B. I'apmam, O.B. Monoraposa, E.A. Ocunosa ; nox penakiueii FO.A. 3omorosa [u
1p.]. — Mocksa : Jlaboparopus 3nanuii, 2017. — 465 ¢. — ISBN 978-5-00101-567-3. — TekcT :

AIIEKTPOHHBIH // DiekTpoHHO-O0nbIuoTeunas cuctema «Jlanby : [cait]. — URL:
https://e.lanbook.com/book/97410 (nata oopamienus: 14.02.2024).



2. 3omotoB, KO.A. BBeicHHE B aHAIMTHYECKYH XHMHUIO | ydeOHoe mocoome / FO.A.
3om0toB. — Mocksa: Jlabopartopus 3Hanwmii, 2016. — 266 c. — ISBN 978-5-93208-215-7. — Tekcr :
NIEKTPOHHBIM  //  DnekTpoHHO-OMOmMoTeuHas  cucrema «Jlaws» @ [caiit]. —  URL:
https://e.lanbook.com/book/84079 (narta obparenwus: (nata oopamenus: 14.02.2024).

3. Amnamutudeckas XuMusa. TUTpUMETpUUYECKHE U TPABUMETPHUUECKHE METOJbI aHaau3a :
yuebnoe mocoobme / U. A. Bapmamona, H. JI. Kanyruna, JI. I'. Komsma [m ap.] ; MITY. -
Marnutoropck : MI'TVY, 2016. - 1 anekrpon. ont. guck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/20331 (mara obpamenus: 29.04.2024). -
MaxkpooOBbeKT. - TeKCT : aneKTpoHHBIN. - CBefenus ocTynHbl Takke Ha CD-ROM.

4. Bapnamona, 1. A. ®u3uko-XxMMHUYECKHE METOJABI aHanW3a : ydyeOHoe mocodue / M. A.
Bapnamosa, H. JI. Kanyruna, JI. I'. Konsiga. - 2-e uzn., moarot. mo ned. u3f. 2008 r. - MarHuToropex :
MI'TY, 2011. - 1 onekrpon. onrt. auck (CD-ROM). - 3arm. ¢ turyn oskpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/3703 (mata oOpamenus: 14.06.2023). -
MakpooObeKT. - TekcT : 37eKTpoHHBIN. - CBeleHus 1oCcTymHbI Takke Ha CD-ROM.

5. Kpatkuii cnpaBoyHuK Qusuko-xuMuueckux BenmmumH / coct.. H. M. Bapon, A. M.
ITonomapesa, A. A. Pasaenp, 3. H. Tumodeera; mox pen. A. A. Papnens, A. M. Ilonomapesoii. - 10-¢
u3., ucnp. u gom. - CII6. : UBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcrt:
HETIOCPEICTBCHHBIH.

6. W3BecTus BBICIIMX y4YeOHBIX 3aBelCHUH. XUMHA U XHUMHYECKas TEXHOJOTHS: HAy4YHO-
texuudeckuit xKypHai — ISSN 0579-2991.

B) MeToauyecKkue yKa3aHus:

1. Kanyruna, H.JI. OxucnuTenbHO-BOCCTAHOBUTENIBHOE TUTPOBAHUE: METOJMUECKHE YKa3aHUS K
71a00paTOpPHBIM paboTaM MO JUCHUIUITMHAM «AHAIUTHYECKas XUMHUS U (PU3NKO-XUMHUECKUE METO/IbI
aHan3a», «OKOaHANUTUYECKas XUMHUA», «AHAJIUTHUYECKUH  KOHTPOJIb  METAJUTypruyecKoro
MIPOM3BO/ICTBAY JJIS1 00YYAIOIIMXCS IO BCEM HAMPaBJICHUSAM MOATOTOBKH U CIIELUAIBHOCTSAM BCeX popM
o0yuenust / H.JI. Kanyruna, M.A. BapnamoBa; Marautoropckuii roc. Texuuueckuii yH-T um. I'. U.
Hocosa. — Marauroropck : MI'TY um. I'. UI. Hocosa, 2017. — 25 ¢. — TekcT : HemocpeACTBEHHBI.

2. BapmamoBa, MW.A. Kommiekcomerpus. KoMruiekcoHOMETpUYeckoe THTPOBaHHE:
METOJMYECKHE YyKa3zaHUs K JabopaTopHOl paboTe MO AUCHUIUIMHAM «AHAJIMTHYECKas XUMUS U
OXMA», «DXMAY, «IKoaHATIUTUYECKAST XUMHUSY, K AHATUTHICCKUNA KOHTPOJIb METALTYPTrHYECKOTO
MIPOM3BOJICTBAY JJIS1 00YUYAIOIIMXCS IO BCEM HAPABJICHUSAM IMOATOTOBKHU U CIIELUAIBHOCTSAM BCeX (popM
oOyuenusi / U.A. Bapnamona, H.JI. Kanyruna; Marauroropckuii roc. Texuuueckuii yu-t um. I'. U.
Hocosa. — Maruutoropck : MI'TY um. I'. 1. Hocosa, 2017. — 20 c. — TekcT : HemocpeCTBEHHBIH.

3. BapmamoBa WM.A. KucnotrHo-ocHOBHOE THTpoBaHHE. MeToandeckne yKazaHUS K
nabopaTopHOil paboTe MO NUCHUIUIMHAM «AHAJIUTHYECKAasd XUMUD», «DU3HKO-XUMUYECKHE METObI
aHaM3a», «OKOAHATUTHYECKas XUMUS» [ OOyyaroluXxcs BCEX HaNpaBlIeHUN MOJATOTOBKU U
cneuuanbHocTell Bcex ¢opm obOyuenus/ UM.A. Bapnamoa, H.JI. Kamyruna, Komsma JLI.;
Marnutoropckuii roc. Texuudyeckuii yH-T uM. ['. M. HocoBa. — Maruuroropck : MI'TY um. T'. U.
Hocoga, 2020. — 16 c. — TekcT: HenocpeACTBEHHBIH.

4. BapnamoBa U.A. I'paBumerpudeckuil ananu3. Meroauueckue ykazaHus K JabopaTopHOM
paboTe MO AMCUUIUIMHAM «AHATUTHYECKasT XUMHsD», «DU3UKO-XMMUYECKHE METObl aHaIH3ay,
«DKOAHAINTHYECKAsT XUMU» JUIsl 0OYyYarOLIMXCsl BCEX HANpaBICHUH MOATOTOBKU U CIELUAIBbHOCTEN
Bcex ¢opm obOyuenusi/ M.A. Bapnamoma, H.JI. Kamyruna, Komsga JI.I'.; Maruutoropckuii roc.
texaudeckuit yH-T uM. ['. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. 1. Hocoga, 2020. — 19 c. — Tekcr:
HEIOCPEICTBEHHBIMN.



5. BapnamoBa M.A. I'paBumerpusi. MeToauueckue yKazaHUs IS CaMOCTOSATENBHOW pPabOTHI MO
TUCHUIUIMHAM «AHANIUTHYECKass XUMUN», « DU3UKO-XUMUYECKUE METO/bl aHAIHU3ay,
«DKOaHAINTHYECKAsE XUMUSD» JUIsI OOYYaIOIMXCsl BCEX HANpPaBICHUN MOATOTOBKU U CHEIMAIBHOCTEH
Bcex ¢Gopm oOyuenms/ U.A. Bapmamosa, H.JI. Kanyruna, Kattomenko O.M.; MarauToropckuii roc.
texuuaeckuit yH-T uMm. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. Y. Hocosa, 2020. — 38 c. — Tekcr:
HEMOCPEICTBEHHBIN.

6. BapnamoBa M.A. KonuuecTBeHHbI aHanu3. MeTon HeHTpanu3auuu. MeToaudeckue
yKa3aHHs JJIs CAaMOCTOSITENIbHOM padOThl MO JUCHUIUIMHAM «AHAJIUTHYECKas XUMUS,
«DU3NKO-XUMHUYECKHE METOJbl aHaIM3a», «IJKOAHAJUTHYECKAass XUMHs» UIs OOydyarolMXcs BCeX
HaIpaBJIeHU TTOJITOTOBKH M CIIeHAIbHOCTEN Beex ¢popMm obyuenus/ M. A. Bapmamosa, H.JI. Kanyruna,
Komnspga JL.T'.; Marauroropckuii roc. rexuudeckuil yH-T um. I'. 1. HocoBa. — Marnutoropck : MI'TVY um.
I'. . Hocosa, 2020. — 30 c. — TekcT: HEOCPeACTBEHHBIM.

r) [Iporpammuoe o6ecneuenue u UnTepHeT-pecypchbl:

IIporpammHuoe o6ecneyenne

HaumenoBanue o
110 Ne norosopa Cpok efCTBUS TULIEH3UU

MS Office 2007

Professional Ne 135 ot 17.09.2007 6eccpouHo

7Zip cB0oOOaHO pacnpocTtpansemoe [10 06eccpouHo

FAR Manager cB00OOTHO pacmpocTpansemoe [10 0eccpoyHO

Bbpaysep Yandex |cBoGoxaHo pacnpoctpansemoe 10 0eccpodyHO

IIpodeccuonanbubie 6a3bl JTAHHBIX 1 HHYOPMAIHOHHBbIE CTIPABOYHBIE CHCTEMbI
HaszBanue xypca Ccpuika
OnextpoHHble pecypebl oubnuoreku MITY um. I'.1. https://host.megaprolib.net/MP0109/Web

HocoBa

Poccutickas ['ocynapcrBennas oubnuoreka. Karanoru |https://www.rsl.ru/ru/4readers/catalogues/

denepanbHOE rOCy/IapCTBEHHOE OIOJKETHOE
yUpEXIECHHE «DenepanbHbIi uactutyt|URL: http://www1.fips.ru/
HPOMBINIIEHHON COOCTBEHHOCTH»

ITouckoBas cucrema Axkanemuss Google (Google

URL.: https://scholar.google.ru/

Scholar)

HaL[I/IOHaJIBHaSI I/IH(i)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘-ICCKa}I

cuctema —  Poccmiickuii  mugexkc  mayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PMHIL)

DnekTpoHHas 6a3a mepuoanvYecKkux u3ganuii East View
Information Services, OO0 «MUBHUC»

9 MaTepuaJIbHO-TEXHHYeCKOe odecredeHue TUCIUMIMHBI (MOIYJIs1)

https://dlib.eastview.com/

MaTepI/IaHBHO-TCXHI/I‘-IeCKOQ obecrnieucHUe JUCIHUITIIIMHBI BKIIFOYACT:


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

1. YyeOHble ayauTopuu A TMPOBEICHHS 3aHATUI JeKIUMOHHOro Tuma. OcHalieHue
ayJUTOPUU: MYJIbTUMEIUIHBIE CPEJICTBA XPAHEHUS, TIEpeIadr U MPEICTaBICHIsI HHPOPMALIUU

2. Y4eOHBbIC ayIUTOPUM JJs TPOBEACHUS JaOOpAaTOPHBIX 3aHATUH, TPYNIOBBIX U
WHIMBUIYaTbHBIX KOHCY/bTalui, OcHameHue ayauropuu: HarnsaHeie MaTtepuanbl: TaOIHIIb,
CXEMBI, TJTaKaTHI.

3. Tlomemenus sl CaMOCTOSTEIBLHOM pabOThl OOYyYArONMIUXCS M MPOMEKYTOUHOM
arrecraiu. OcHamenue ayautopuu: IlepcoHanbHbie KommbloTepsl ¢ makerom MS Office,
BBIX0JIOM B VIHTEpHET U C IOCTYIOM B 3JIEKTPOHHYIO HH()OPMAIIHOHHO-00pa30BaTEIbHYIO CPEIY
YHHBEpCHTETA

4. TlomemieHust JUIsi XpaHCHUS € TPOPHIAKTHYECKOTO OOCITYy)XKMBaHUS Yy4eOHOTO
obopymoBanus. OcHamenue ayauropun: Cremnaxu, ceddsl s XpaHeHHS Y4eOHOTO
obopynoBanusi. UHCTpyMEHTHI JUTsl pEMOHTA JJA00PaTOPHOTO 000PYOBAHHSL.



MMPUJIOKEHHUE 1

6. YuedHO-MeTOANUIECKOE ODecTIeYeHNe CAMOCTOSTETbHON PatoThI 00yYaIOIMXCSI

CamocrosaTenbHass pabora O0O0ydaroLMXCs TMOApa3JeNseTcss Ha ayAUTOpHYI0, KOTopas
IPOUCXOIUT KaK BO BpeMs JaOOpaTOPHBIX 3aHATUH, TaK M Ha IJIAHOBBIX KOHCYJIbTAllMAX, M Ha
BHEAyJIUTOPHYIO, MPOUCXOMAAILIYI0 BO BpeMs IOJArOTOBKM CTYJEHTAMHM OTYETOB IO J1aDOpaTOPHBIM
3aHATHUSAM U BBINOJIHEHMS JOMAILHUX 3a/laHuM, a TaKKe IPU MOATOTOBKE K KOHTPOJIbHBIM paboTaM U
KOJJIOKBUYMaM.

AyautopHas caMOCTOsATeNbHasi paboTa 00ydaromuXcs MpernojaraeT 3alumTy jJabopaTopHOit
paboThI, MPOXOKIACHHE KOHTPOJIBHOM paOOThI M YCTHOTO OINPOCA - KOJUIOKBHYMA IO KaXKIOMY pa3eny
JUCHUIUINHBL. KoHTposbHAs paboTa BKIIOYAOT TCOPETHUSCKUE U TPAKTHYECKUE 3aaHUs, OTBEThI HA KOTOPHIC
TpeOYIOT IITyOOKOTr0 TOHMMAaHUS M3YYEHHOTO MaTreprana. MakCUMalbHOE KOJIHMYECTBO OAJIOB B KAXKIOH Teme
kypca — 10. KommokBuym BkittouaeT B ce0st yCTHBIE OTBETHI CTYICHTOB 110 METOAMKAM MTPOBEACHUS UCTIBITAHHUNA U
OOBSICHEHHUS Pe3yIbTaTOB IKCIIEPUMEHTA.

KonTposbHbie Bonpockl o TeMe «O0beKThbl UCCAe0BAHUNA IKOAHATUTHYECKOH XUuMUU. OCHOBHbIE
TMOHATHS METOA0B IKOAHAINTHYeCKOH XuMun. Croco0bl kiaccuPuKaUN U TeOpeTHYeCKHe OCHOBbI
MeTO0B aHAJTUTHYeCcKOoi xuMnu. KoiundyecTBeHHBIH aHAIN3)

1. [IpenmeT u 3a7a4M IKOAHATUTUYECKON XUMHUH.
2. OOBEKTHI UCCIIEAOBAHNN DKOAHATUTUYECKON XUMUH.
3. HNctouHnkn 3arps3HEHH BO3JyXa, OTKPBITBIX BOJOEMOB, IMOJ3EMHBIX BOJ, TIOYBBI,

OMOJOIHYECKUX 00OBEKTOB.

BemecTra, moaiexariye 3K0aHATUTHYSCKOMY KOHTPOJTIO B IIEPBYIO OYEPE/Ib.

[ToHSTHS «METO», «KMETOIUKAY, «AHATUTUICCKUIN CUTHAID), «AaHATUTHIECKAS PEaKIUs.
Oco0eHHOCTH aHATMTUYECKUX PEAKIIHHA, TPeOOBAHHMSI, TPEIBABISECMBIC K HIM.
Knaccudukanus MeToI0B SKOaHATUTHICCKOM XHUMHH.

OCHOBHBIE XapaKTEPUCTUKUA METOJIOB SKOAHATUTUIECKON XUMUHU.

Krnaccudukanus MeTo10B KOJTMYIECTBEHHOTO aHAIH3a.

0. [ToaroroBka mpoObI K KOJIUYECTBEHHOMY aHAJIH3Y.

HBOo~NOo O R

KonTpoabHbIe BOPOCHI IO TeMe «XMMHYECKHE METOAbI AaHAJIN3a: TPABUMETPUIECKUI aHAIN3.
IIpuMeHeHHEe METOAOB XMMHYECKOI0 AHAJIM3A JIJIsi MOHUTOPHHIAa HCTOYHUKOB ONACHOCTEN B cpele
oouTAHUA»

1. CyIIHoOCTh TPaBUMETPHUYECKOTO aHaN3a, KJIacCU(HKAIUs, 00IacTh €ro MPUMEHEHHS B
HKOAHATUTUYECKOM KOHTPOJIE.

2. TeopeTndyeckne OCHOBBI BBIACIEHUS OCAJKOB W3 PACTBOPOB HEOPraHWMYECKHUMHU |
OpPTaHUYECKUMH peareHTaMHu.

Br160op BenmnyuHBI HaBECKH.

PacTBOpeHME aHATM3UPYEMOTO BELIECTRA.

Ocaxnaenne @unprpoBanue. IIpombiBaHue ocaaka.

BricymmBaHue 1 IpoKaJIMBaHUE OCAIKA.

Omunbku MeTo/1a, CIOCOOBI MX YCTPAHEHHUSL.

MeTobI TOBBIIICHUS! TOYHOCTH B TPABUMETPUIECKOM aHAIIN3E.

BerunicieHus: B TpaBUMETPHYECKOM aHAIH3E.

10.  IIpumeHeHHE rpaBUMETPHUECKOTO aHAIN3a B SKOAHATUTUIECKOM KOHTPOJIE.

©ONOUIEW



KonTtpoJbHbIe BONPOCHI M0 TeMe «XHUMHYECKHe METOIbI AaHAJIN3A: THTPUMETPUYECKHi aHAIN3.
IIpuMeHeHHE METOAOB XHMHYECKOI0 AHAJIM3A /IJIsi MOHUTOPMHIA HCTOYHHUKOB ONACHOCTENH B cpeje
ooMTAHU»

1. CyIIHOCTh TUTPUMETPUYECKOTO METO/IA, €70 XapaKTEPUCTHKA.
2. KucnoTHO-0CHOBHOE M OKUCIUTEIbHO-BOCCTAHOBUTEIILHOE TUTPOBAHHUE.
3. MeTozbl OCaXKA€HUS U KOMILJIEKCOOOpa30BaHusl.
4. CriocoObI TUTPOBAHUS: TIPSMOE, 0OpAaTHOE, THTPOBAHUE 3aMECTUTEIIS.
S. CrniocoOblI onpeseneHnss KOHEYHOM TOYKY TUTPOBAHUS.
6. WNunukatopsl.
7. IIpuroroBneHue pacTBOPOB TUTPAHTOB.
8. PacueTsl B TUTPUMETPUUECKOM aHAJIU3E.
9. [IpuMeHEeHrE TUTPUMETPUYECKHUX METOOB B DKOAHATUTUYECKOM KOHTPOJIE.
KonTposbHbie Bonpockl o TeMe « PM3UKO-XMMHYeCKHE MeTO/IbI aHAJIH3A.
MoJiekyasipHbIi a0cOpPONMOHHBIN AHATN3
1. Teopernueckue 0OCHOBBI METOA MOJIEKYJISIPHON a0COPOLIMOHHON CLIEKTPOMETPHH.
2. 3aKOHBI MOTJIOIIEHNUS CBETA, YCIOBUS UX IPUMEHEHUS.
3. Bnusinue pH cpenpl, TOCTOpPOHHMX HOHOB Ha OKPACKY PACTBOPOB ONPEACIIIEMBIX BELIECTB.
4. Bri6op pearenTa.
S. YcTpoiicTBO ¥ IPUHLIUT AeHCTBUS (OTOIIEKTPOKOIOPUMETPA.
6. BapuanTts! meToa.
7. [Tpumeps! nccne0BaHus BO3YITHON U BOJHON cpeibl (POTOKOIOPUMETPUIECKUM METOJIOM.
KOHTpOJILHbIe BOIIPOCHI 1O TeMe «DU3NKO-XUMHYECKHE MeETOoAbl aHAJJIN3A.
BJIQKTI)OXI/IMI/I‘lECKI/Ie METOAbI AaHAJINU3A»
1. Krnaccudukanus u TeopeTudeckiue OCHOBBI JIEKTPOXUMHUUECKHX METOJIOB aHAIH3a.
2. [Torennomerpuueckuit Mero aHaiausza. CylmHOCTh METO/a, 00JacTh €ro MpUMEHEHHs B
HKOaHAIUTUYECKOM KOHTpOJIE.
3. [Ipsimast NOTEHIMOMETPUS U MOTECHIMOMETPUYECKOE TUTPOBAHME: IIPUMEHsIEMas ammaparypa,
BBIOOP DJIEKTPOJIOB.
4. HNonomerpust. NOHCENEKTUBHBIE AIEKTPO/IBI.
5. [Tongporpaduueckuii MeTO1 aHaIM3a U aMIepomMeTpudeckoe TuTpoBanre. CyIIHOCTh METOJIOB
1 00J1aCTh UX MMPUMEHEHHSI B YKOAHATUTUYECKON XUMHH.
6. [Tonstporpadus ¢ HaKOTIIICHUEM.
7. Ocuumnorpaduyeckas ¥ mepeMeHHOTOKOBas nossiporpadus. CoBpeMeHHbIe MOIIporpadsol.
8. Oco0eHHOCTH aMIIePOMETPUIYECKOTO TUTPOBAHUS C IBYMSI UHIUKATOPHBIMH AJIEKTPOJIAMHU.
9. OnexrporpaBuMeTpusi. CxeMa yCTaHOBKH, IPUMEHSIEMOM IIPU AJIEKTPOTrPaBUMETPUUECKOM
oTpeieIeHuN
10. DNEeKTPOIU3 Ha PTYTHOM KaToJIe.
11. IIpakTHdecKkoe MPUMEHEHHE DIIEKTPOrPaBUMETPUUECKOIO METO/1a aHAIN3a B DKOAHATUTHYECKOU
XUMUH.
KOHTpOJ’[LHLIe BOIIPOCHI IO TeME «Puznyeckue METOAbI AaHAJIN3A)»
1. ATOMHO0-a0COPOIIMOHHBIN CIIEKTPaIbHbIN aHaIN3. TeopeTuyeckre OCHOBBI METO/1A.
2. Amnmaparypa.
3. [TpumeHeHMe MeTo/1a TPU UCCIIEIOBAHUM 3arpsA3HEHUN 0OBEKTOB OKpPY KaIOLIEeH Cpebl.
4. OMUCCUOHHBIN CTIEKTpaibHbIN aHanu3. TeopeTnueckrne OCHOBBI METO/IA.
5. Cxema 3MUCCHOHHBIX (POTOMETPOB.



6. [IpakTHyeckoe TMpPUMEHEHHUE JUISI  SKOAHAJIUTUYECKOTO KOHTPOJIA: KAYECTBEHHBIM U
KOJIMUECTBEHHBIN aHAIN3.

BapHaHTbI TEMATHYICCKUX JOMAITHUX 33[{3][1/[171 IJIs CaMOCTOATEIbHOM paﬁOTbI CTYJACHTOB 110 TEMaM

MAIIH aganue No 1
o TeMe « XMMHYeCcKHe MEeTOAbI AHAJIN32»

B nomamrnem 3agannu o teMe « XUMHYECKHE METOIBI aHAIM3a IIepBas 3a71a4a OlleHNBaeTcs B 2,5 Oaia;
BTOpas — B 1,5 6ajia; TpeThbs, yerBepras — B 2 Oaia.

3agaya Nel

N3 maBeckm TexHmueckoro cyinbpuma Hatpus Maccoit 0,3000 r mocme okmcieHHs cyiabduma A0 cyiabdara
nonyumu 0,8250 r BaSOs. Paccumraiite MaccoBble JOJU cepbl M Cylb(uaa HATPUs M CPAaBHUTE HX C
TEOPETUUCCKUM COJICPIKAHUEM.

3amaga No2

Kakoit 06sem 4%-moro pactBopa (NHi)2C204-H2O Tpebyercst B3sTh OIS OCAXIEHHs KajbLUA M3 pacTBopa
XJIOpU/Jia KaJlbIIKsl, B KOTOPOM cojiepxKuTca okojio 0,05 r MOHOB KasibIius?

3amaga Ne3
Brruncnure MossipHbIE MacChl SKBUBAJICHTOB KHUCJIOThI, OCHOBAHHS U COJIM B CJIEIyIOIIEH peaKInu:
3 H3PO4 + 3 Ca(OH), = Ca3(PO)s + 6 H20.
3amaua No4

Ckosbko MUUTIUTPOB 96% pacTBOpa cepHOM KUCIOTHI (TUIOTHOCTHIO 1,84 r/MiT) HeoOX0aMMO st
npurotoBienus 100 mi 0,5 H pacTBopa KHCIOTH? BBancnnTe TUTP 3TOTO pacTBopa.

Jlomaninee 3ajanue Ne 2
1o TeMe «PU3NKO-XUMHYECKHEe METOAbI aHAJIHN32»

B nomamsem 3a7annu 1o teMe « OU3MKo-XUMHYECKUE METO/IbI aHAIM3ay TIepBas 3ajaya OlleHUBaeTcs B 2,5
Oarura; Bropas — B 1,5 Gana; TpeThs, yeTBepTas — B 2 Oasa.

3amauya Nel

AHaIU3UPYEMBIi paCTBOP COJCPKUT HUTPAT-UOHBI. J[JIs1 MX ONMpeeNicHHs COCTABUIIN TaJbBAHUYECKYIO 1ICTh U3
WHJIUKAaTOPHOTO HUTPAT-CEIIEKTUBHOTO 3JIEKTPOJIa U XJIOPCEPEOPSHOTO AIEKTpoaa cpaBHeHwMs, m3mepuwin DJ[C
MATH CTaHAAPTHBIX PACTBOPOB C M3BECTHOH KOHIIEHTPAIUCH HUTPAT-HOHOB U TMOJIYYMIIHM CJICIYIOIIUC
pe3yIabTaTHI:

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




SAC, mB 330 275 225 170 120

B tex xe ycnoBusax uzmepwin D/IC uenu ¢ aHaIM3UPYEMbIM PacTBOPOM U HalLIH ee paBHOH 250 mB.
Omnpenennte METOAOM I'pafyHpOBOYHOIO Tpadika TUTP HUTPAT-MOHOB B aHAIM3UPYEMOM PacTBOpE.

3amaga No2

Ipu TutpoBannu 50 cm® constHoit kuenots 0,01 H pacTBopom NaOH monyunnm ciemyromue 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(Om™?)

[octpouts kpuByto TUTpoBaHus B koopauHaTax W — Vnaon. OnpeneiauTs TOYKY SKBHBAJIECHTHOCTH.
PaccuutaTh HOpMaNbHOCTH COJIIHOW KUCIOTHI.

3amayga Ne3

O6pa3zer criaBa conepkuT okoio 8 % cBunia. Kakyro HaBecKy cruiaBa HEOOXOIMMO B3STh JUISL OTIPEICICHUS €T0
3NEKTPOTPABUMETPHUECKUM METOJIOM, YUUTHIBAsA, YTO Macca 0CajKa Ha aHoJle JOJKHA COCTaBIAThH okojo 0,2 e.
[IpuBenuTe CXEeMBI MPOIIECCOB, MPOTEKAIONIMX HA KATOJE W aHOJAE, MOHHBIE M MOJCKYJSIPHBIC YPaBHCHUS
AJIEKTPOIIN3a pacTBOpPA HATPATa CBUHIIA.

3amaua No4

W3 naseckn crami 0,25 2 moce cooTBeTCTBYIoNIeH 06padoTkn momyuwmm 100,0 ¢u’ OKpaIIeHHOro B KPacHHIi
LBET KOMIUIEKCA TUTaHa C XPOMOTPONOBOM KHUCIOTOH. OnTrdeckas MIOTHOCTh 3TOIO PacTBOPa OTHOCHTEIBHO
pacTBOpa cpaBHeHHs, cofepiaiiero 2 me Tutana B 100,0 ca’, pasna 0,45. JI1g MOCTpOEHHUS TpagyHpOBOYHOTO
rpadyKa B3sIM TPU CTaHAAPTHBIX pacTBopa ¢ cojepxkanueMm 4,0; 6,0; 8,0 me Tutana B 100,0 cy®, momyunu

3HAYEHUS OTHOCUTEIBHBIX omnTuueckux rmiotHocred ( A, ) coorsercteenno 0,26; 0,51; 0,76. Berumcianre

OMH

MaccoByI0 100 (%) THTaHa B CTaIH.

BapnaHTu TEeMAaTHYICCKHUX 3ananm‘i AJISl TEKYIIEro KOHTPOJIA

Texymuii KOHTPONb OCYIIECTBISIETCS KaK 3alIuTa Ja0OpaTOpPHBIX pabOT: KOHTPOJbHBIE PAaOOTHI H
KOJIJIOKBUYMBIL. KOHTpOJII)HI)Ie pa6OTI>I BKJIIOYAIOT PCIICHUEC 3a4a4 MO OTAC/IIbHBIM METOJaM YKOAHATUTUYECKOMN
XMMHH, T.C. MPAKTUYCCKHE 3alaHus, OTBEThl Ha KOTOphIC TPeOYIOT TIYyOOKOrO TOHMMAHUS HW3YYCHHOTO
Marepuaiia. MakcUMambHOE KOJWYIECTBO OaioB B Kakmoi Teme kKypca — 10. KomrokBuyM MpoBOIUTCS Kak
WHIUBUIyallbHAsS MHTEPAKTUBHAS Oeceqa MpenonaBaress co CTyJCHTOM Ha OCHOBE KOHTPOJBHBIX BOIPOCOB IO
TeMe, IPUBEICHHBIX BBIIIE.

KonTpoabHas pa6ora «I'paBumeTpus»

3anmanus o TeMe «I paBUMETpH) OLIEHUBAIOTCS CICAYIONUM 00pa3oM: MepBoe - B 2 6aiia; BTopoe— B 3 Oania.



Bapmuanr 1

1.  PaccuuraiiTe MUHUMAJIBHYIO HAaBECKY TEXHHUECKOTo Xjopuaa O6apus, cogepxamiero 10% Ba, mis
onpeneneHus ero B Bune BaSOa.

2. U3 nasecku ¢ochopura maccorr 0,2350 r momyumnu 0,2711 r CaSOs4 u 0,1693 r Mg2P207.
Boruncnute maccoBeie gonun CaO u P20s B ¢ocdopure. Ilepecunraiite pe3yiabTaThl aHajan3a Ha
a0COTFOTHO CyX0€ BEIIeCTBO, eciu (hochoput coaepkut 5,42% Bnaru.

KonTposbHasi padora « THTpUMeTpHYeCKHH aHAIN3)

3aganus mo TeMe « TUTPUMETPUYECKHUI aHaIHM3» OICHUBAIOTCS CICIYIOMIUM 00pa3oM: mepBoe, BTOPOE - B 2
Oana; Tpetbe— B 2,5 Oaa.

BapuanTt 1

1. Ckonbko TpaMMOB KapOOHAaTa HATPHUS COAEPIKUTCS B PACTBOPE, €CIIM Ha HEHUTpaIN3aIuio ero 10
ruapokapoonara Hatpus pacxoxyercs 20 mut 0,1 H pacTBOpa COISTHON KUCIOTHI?

2. Hagecky 0,2132 r kapOoHara Kajplus pacTBOpwiId B 50 M pacTBOpa COJITHOW KHCIOTHI C
TUTPOM 110 Kanbluio THelca = 0,003068 r/mia. Cxonbko mi 0,14 H pacTBOpa ruipoKCUAa HaTPHs
notpelyercs sl HeUTpanu3anuu u30bITKa KUCIOTHI?

3. Paccuumraiite pH pactBopa, mosydeHHOro npu TUTpoBaHuu, korga Kk 20 mu 0,2H pactBopa
COJISTHOHM KUCIOTHI mpuinTo: a) 17, 6) 20 u B) 21 mu1 0,2 H pacTBOpa rHIpOKCHAA HATPUS?

KonTtpoJsbHnas padora «»

3ananus mo TeMe «PU3NKO-XUMUYECKUE METO bl AHAN32a» OI[CHUBAIOTCS CIISTYONUM 00pa3oM: MepBoe, BTOPOE
- B 2 Oaya; Tperbe—cenpMoe B 1,5 Gaina.

BapuanTt 1

1. WcXomublii  pacTBOp  XJIOPOBOJOPOAHOM — KUCIOTEI o0bemMoMm 25,0 cm®  pasbasuin

IUCTHILIMPOBaHHON Bomoi 10 100,0 cm® u momyunnu ananmsupyemsiii pactsop. Otoopamu 20,0 cv®
3TOr0 PACcTBOPA, MIPOBENH €T0 MOTEHIIMOMETpHUYECKOe TuTpoBaHue ctanaapTHsM 0,1000 A pactBopoM
THIPOKCHA HATPHUS M TIOIyUWIIU cleaytonme pe3yapraTsl (V — 00beM nprOaBIeHHOTO THTPAHTA):

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

Omnpenenute MOJSPHYIO KOHLEHTPALMIO XJIOPOBOAOPONHOH KHCIOTHI B aHAJIM3HPYEMOM  PpacTBOpE
rpagueCKIMH METOJIAMH TI0 BCEM YEThIPEM KPUBBIM OTEHIIMOMETPUIECKOTO THTPOBAHHSI.

2. [TocTpoiite wHTETpanbHYI0 W JU(PEpeHIHATBHYIO KPUBBIE IOTECHIIMOMETPHUECKOTO
TUTPOBAHMS U ONPENEIUTE HOPMATBLHOCT COJSIHOW KUCIIOTHI TIPY TUTpOBaHMHU 15 cv® ee pacTBOpoM
enxoro Hatpa (T(NaOH) = 0,004 r/cu®) no cnemyromum pesyiabrartam (V — 00beM MpUOaBIEHHOTO
TUTPAHTA):



V, e 1,0 50 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 cOnpoTHBJIEHHE PAcTBOPA a30THOM KUCIOTH (B OM), eCiy IIIOMab dMeKTpoaoB paBHa 11,2 cM?,
paccrosHIe Mexy nekTponamu 0,65 cM, yaensHas snekTponposogaocts 0,15 Cvrem™,

4. Jlns psima CTaHAApPTHBIX PACTBOPOB YKCYCHOM KHCIIOTHI ITOJYUYEHBI CIEAYIOINE 3HAUYCHNS Y IeTbHON
3JIEKTPONPOBOIHOCTH:

C(CH COOH) * MONL/N 0,083 0,42 1083 | 125 | 1,67

&, Cmeem™ 1,75 0,73 | 045 032 |024

[MocTponTs TpaduK M HANTH THTP KUCIIOTHI, €CITH y/ebHAS IeKTponpoBogHocTh paHa 1,00 Cau-cv™.

4. Tlpu 30eKTpPOrpaBUMETPUIECKOM OIpPEEICHUH CBHHIA B pyJe JUIsl MPOBEACHHUS aHallM3a B3sTa HaBECKa
0,6280 2. Macca anoma mo snektponmsa 11,8492 2, mocie anekTpoian3a ucciemyemoro pactsopa 12,1086 e.
Berunciute npoieHTHOE CoJiepKaHue CBUHIIA B 00pa3iie py/ibl. [IpuBeuTe cXeMbl MPOIECCOB, IPOTEKAINNX Ha
KaToJie ¥ aHOJIe, MOHHOE U MOJICKYJISIPHOE YPaBHEHUS PEaKIui 3JCKTPOIIN3A.

5. Hagecky nBetHoro cruraBa maccoii 1,4420 2 pacTBOpHIIN B IIyTEM AJIEKTPOIIH3a TIPU MTOCTOSTHHOM
cmite Toka 0,150 4 3a 50 mun BBIASININ HOJHOCTBIO HA KATOAE MEIb U Ha aHone cBuHel B Buae PbO2.
Omnpenenute MacCoOBYIO JIOTIO MEIU W CBUHIIA B CIIJIABE, €CIIM BBIXOJ 10 TOKY cocTasisit 100 %.

6. Jlnst onpenenenus XxpoMma o Metoay 106aBok HaBecky ctanu 0,5000 e nmepeBesnu B pacTBOp U €T0
oobem moBern 10 50,0 cm®. B aBe komOwl BMecTHMOCTHIO 25,00 cm® TIOMECTHIIM ajJMKBOTHI 3TOTO
pactBopa 1o 10 cy. B oiHy U3 HUX 100aBUIM CTaHAAPTHBIN pacTBOp Xpoma, coaepxkamuii 0,002 2 Ce,
3areM B 00€¢ KOJOBI - TIEPOKCHIl BOZOpOAa. PacTBOpel B KOJIOax IOBEIH JO METKH, HW3MEPHIIH
ONTHYECKHUE MJIOTHOCTU U NOMyunsiv 3HaueHus: Ax = 0,15 u Ax+em = 0,36. Haiitu maccoByto nomito (%)
XpOMa B CTaJIH.

7. OTHOcHTeNbHAs ONTHYECKas IJIOTHOCTh TPEeX CTAaHAAPTHBIX pPacTBOpOB, coxaepkammx 10,0;
12,0; 14,0 m2 Banagus B 100,0 ey, okasanack cootsercteenno 0,24; 0,46;. 0,69. Hasecky cramu 0,2506
2 pactBopuiH, 00beM joBenu 10 100,0 cr®. B MepHyto konby BMectumMocThio 50,0 cm® nomectrin 5,0
cm® (AMKBOTY) TOrO PacTBOpa, J00ABMIIM MEPOKCHU] BOAOPOAA M JOBEIU 00BEM 10 METKH BOJIOM.
Onrtuyeckas IOTHOCTH MOJyYE€HHOT'O pacTBOpa OTHOCUTENIHLHO pacTBOpa CpaBHEHHUsI, coaepikariero 8,0
me Banaaus B 100,0 cvd, pasna 0,33. OnpenenuTs MaccoByro 100 (%) BaHAaIUS B CTAIIH.



MMPUJIOKEHUE 2

7. OnleHOYHBIE CPeCTBA I MPOBeeHHUs] IPOMEKYTOYHOM aTTecTaluu

HpOMe)KYTO‘IHaH aTTeCTaluAa HUMCCT O CIbIO OIIPEACIINTDb CTCIICHb JOCTHKCHHUA
3allJTaHUPOBAHHBIX PC3YJILTATOB 06yquH51 110 JUCHUIIIIMHE 3a onpej:[eneHan‘/'I nepuon O6y‘-ICHI/I$I.

a) Ilmanmpyembie pe3yJbTarbl 00y4eHHs] M OLCHOYHbIC CPEACTBA JJIsl NPOBEACHUS
NPOMEKYTOYHOM ATTeCTALMM:



Kon
HWHIUKaTOpa

Nupukatop AoCTHXEHUS
KOMIIETEHIIUH

O1neHOYHBIC CPEICTBA

YK -1: Crioco0GeH oCymIeCTBISITh KpUTHUECKUI aHaIn3 MPOOJIEMHBIX CUTYaIil HA OCHOBE CHCTEMHOTO MOIX0/1a, BhIPa0aThIBaTh CTPATETHIO ICHCTBUN

YK-1.1: Ananusupyer POOJIEMHYIO Ilepeuens meopemuueckux 6onpocoeé
CUTYaIUIO KaK cucTteMy, BolsiBisis ee | 1. OCHOBHBIE 3arpsi3HUTENIN BO3IyXa.
coCcTaBisiomue U CBI3u  Mexay | 2. Yem oOycinoBiieH MapHUKOBBIN 3P heKT?
HUMU 3. TosicHUTE XMMH3M pa3pyIICHHs] 030HOBOTO CIIOS.
4. OCHOBHBIE 3arpsI3HUTENH BOJIBI.
5. UYro Takoe mpenenbHO AOMYCTUMBIN cOpoc?
6. Yem omacHbI eHOIBI?
7. OCHOBHBIE 3arpsI3HUTEIHN I10YBBI.
8. Uewm omacHbI TSHKENBIE METAILIBI?
9. Yem onacHbl He(YTETPOTYKTHI?
YK-1.2: Kputnuecku OLICHUBAET Ilpumepnvie npakmuueckue 60onpocwl:
HaJIe)KHOCTD VCTOYHHMKOB 1.IIpuBeanTEe NCTOYHUKU U MEXAHU3M IOSBJICHHS CEPHON KHCIOTHI B aTMOCdepe.
uH(popMalu, paboraet c 2. IlpuBeauTe UCTOYHUKN M MEXaHU3M TTOSIBJICHHUS a30THOW KUCIIOTHI B aTMOc(epe.
NPOTUBOPEUYMBON MHpOpMaMen u3 3.CTouHas BOJA COAEPKUT KOJUIOMIHBIE YACTHUIBI, OKCHABI XpoMa, Honsl Cd?*, Pb?*, CN™ u
pasHbIX MCTOYHHMKOB, omnpezaenseT | ¢penoin. [Ipeanoxure MeToabl OUUCTKH CTOUHOM BOJIBI.
pooebl B UHpOpMaLnH, 4. TlosicHUTE XUMU3M Pa3pyIIEHUS 030HOBOTO CIIOSI.
HE0O0XO0UMOM JUTSL pemenus 5.VkaxuTte Hanbosee panyoHalIbHbIE METO/bI (II0 YyBCTBUTEIBHOCTH, CEJIEKTUBHOCTH U
poOIeMHOM CUTYyaluH, u AKCIIPECCHOCTH) OMPE/IEIICHUs OPTAaHMUECKUX BEIIECTB B BO3yXe U BOJIE.
MPOEKTUPYET MPOLECChl M0 HX 6.[lepeuricnuTe OCHOBHBIE METOJBI ONpereneHus a3ora, ¢ocdopa B mouBax. Kakmmu
YCTPaHEHUIO METOJIaMH OTPEAEISAIOT KUCIOTHOCTD MOYB?
YK-1.3 Pa3spabatbiBaeT u conaepikareiabHO Ilpumepnuvie npakmuueckue 3a0anus:

apryMEHTHUPYET CTPaTEruio
pelieHus npoOJIeMHON CUTYalluK Ha
OCHOBE CHUCTEMHOTO u
MEKIUCIUIIIMHAPHOTO MOIXO0B;

1. Eciu KOHIEHTpAIUs PacTBOPEHHOTo coeaunenus kaamus (ITJIK 102 mr/) B cTounoi Boge
coctaBiyigeT 10 MMOIB/JI, TO BO CKOJIBKO pa3 HEOOXO0AUMO Pa30aBUTh BOAY, YTOOBI MOYKHO
OBLIO CIIBATH €€ B KaHAIHU3AIUI0?

2. Paccuwmraiite romoByto morpedHocth B Ca(OH)2 mns meitpammszammu SO2 Ha TOC




Kon
HHIUKATOPA

WNuaukaTop HOCTHKEHUS
KOMIIETEHIIUU

O1neHOYHBIC CPEICTBA

CTPOMT  CLEHapuM  peaju3aluu
CTpaTeruu, ONPENeIsAs BO3MOXKHBIE
pUCKM U Ipennarasg IyTH HX
YCTpaHEHUs

motHocThi0 1000 MBT, paboTaromieii Ha Ma3yTe.

PaccunTaiiTe yMeHbIICHHE KOHIEHTPALMU [IMAHUA-MOHOB B CTOYHBIX Boaax mocieOH-
aHMOHHMPOBAHUS, €M KOHIeHTpauus nonos OH™ Bo3pocina Ha 34 mr/m.

PaccunTaiiTe yMeHbIICHUE KOHIIEHTPALMA MOHOB KaJMHUS B CTOYHBIX Bojax mocieNa-
KaTHOHUPOBAHMUSI, €CJIM KOHLIEHTPAIMsI HOHOB HaTpUs Bo3pociia Ha 46 Mr/i.

PaccunTaiiTe yMeHbIICHHE KOHIIGHTPALUMK HOHOB PTYTH B CTOYHBIX Bojax mocieNa-
KaTHOHUPOBAHMSI, €CJIM KOHLIEHTPAIHsI HIOHOB HATpHs 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 (AaKTOPOB; OIPENEIATH OMACHBIE, YPE3BBIYAMHO ONACHBIE 30HbI, 30HBI IPUEMIIEMOTO PUCKA

I1K-3.1

OcymiecTBisieT MOHUTOPUHT Ilepeuensy meopemuueckux 6onpocoe
(YHKIMOHUPOBAHUS cucTeM 1. Kaxkue npubops! HCHOIB3YIOTCS 111 KOHTPOJIS COCTaBa Bo3ayxa?
obecrnieyeHus u yIpaBlIeHUS 2. B BHJe KaKHX ra30B HAXOATCS B BO3AYXE 3arpsI3HAIONINE KOMIIOHEHTHI?
OXpaHOH  OKpY’KaroleH  Ccpensl, 3. Kakwue nHCTpyMEHTaIbHBIE METOBI HCIIONB3YIOT /ISl H3BJICUCHHUS BEIIECTB?
OXpaHOW TpyJa, OE30MacCHOCTHIO B 4. Kakue MUKPOIJIEMEHTHI OMPEIEISIIOT aTOMHO-OYMUCCHOHHBIM METOJIOM?
Ype3BbIYANHBIX CUTYALUAX 5. Kakue MUKpO371€MEHTHI ONPEEIISIIOT aTOMHO-a0COPOLIMOHHBIM METOJ0M?
6. Kakune MUKpO3JIEMEHTHI ONPEEIISAIOT HOHHOM XpoMaTorpadueii?
7. Haitte onpenenenus [1IK, [T1Y, OBYB, ITJIB, ITJIC.
I1K-3.2 [IpoBoauT IIJJAHUPOBAHUE U Ilpumepnuvie npakmuueckue 60npocwi:
JIOKYMEHTaJIbHOE  COINPOBOXKICHHE 1. B razoBbIx BeIOpOcax OOHapy>KeHbI JUOKCUJ] CEPBI, YTIIEBOAOPOIbI, PEHOT U Maphl PTYTH.

JEATEIILHOCTH 110 COOJIIOICHHIO HITH
JOCTUKEHUIO TpeOoBaHMIA
HOPMaTHBHBIX aKTOB B  cdepe
OXpPaHBI OKPYKaOIIeH Cpepl,
OXpaHbl TpysAa, OE30MacHOCTH B
Ype3BBIYAHHBIX CUTYaIHsIX

HpeI[JIO)KI/ITe MCTOABI OYUCTKHU ra3da OT 3TUX BPCAHBIX KOMIIOHCHTOB.

2.PaCCMOTpI/ITe MCTOJbI O6€3Bpe)KI/IBaHI/IH ra30BbIX BBI6POCOB TCIIIIOBBIX BHGKTpOCTaHHHﬁ.

Hanumure YPaBHCHUS MPOTCKAOIIUX ITPU 3TOM peaKL[HfI.

3. 1o kakuM HOpMATHBAM OIICHHBAIOT Ka4eCTBO aTMOC(HEPHOTO BO3ayXa?
4. B kakux mpeenax HOpMUPYETCs COAepKaHNe KOMIIOHEHTOB B BOJIE?
5. B xakux npesenax HOpMUPYETCS COIepKaHIEe KOMITIOHCHTOB B BO3IyXe?




Ko NuaukaTop JOCTIKEHUS
A A P O1neHOYHBIC CPEICTBA

WHAMKATOpa KOMIICTEHIIMU
[1K-3.3 Croco0eH oCyIIeCTBISATh KOHTPOIIb Ipumepnsvie npakmuueckue 3a0anusn:
COZIepPIKaHHSA B ucnipaBHoM | 1. Kakoit 006€M 030Ha pa3pyiaer 2 J1 XjaopaTaHa?
coctosHnu cucteM U cpeactB|2. Ckomnpko CO2 ob6pasyercs uz 20 1 CO?

3alUThl  OKpyxkaromed  cpensl | 3. Kakoii 006EM NO obpazyetcs npu cxxurannu 100 T HedTH (comepikaHue a30Ta B iepecuéTe Ha

pabodmx MeCT, CUCTEM U CPEJICTB anmanuH coctasisget 30%).

3aIUTBI pu ype3BbluaiinbiX | 4. Paccuuraiite kucnorHocTs 100 11 Boasl, B KOTOpbIX pacTBopuics 1 1 SOz2.

CUTYaLUsX. CrocobeH | 5. Ckonbko HyxHO akTuBHpoBaHHOTO yruist /st ourctku 1000 i1 Bomer ot 30 Kr OpraHn4ecKux
OCYILECTBIIATh KOHTPOJIb npumecei?

BBITTOJTHEHUS 3arIaHupoBaHHbBIX | 6. CKOJIBKO HY)KHO XJIOpH/Ia IIMHKA 15l ocaxieHus cepoBoaopona B 200 i1 Boabl, KOHIICHTpAIHS
MEpONPUATHIA o OXpaHe KoToporo B Bojie coctanisieT 300 mr/n?

OKpY’KaIOIIeH Cpeibl, OXpaHe Tpyaa, | 7. CKOIbKO HeoOX0IuMO cynb(HAa HATPHA I MepeBeIeHNs coell muaka (c=20 mr/m°) B
obecrieueHHI0  0€30IIaCHOCTH B HenoABIKHYI0 Gopmy B 100 M® moussI?

upe3BBIUANHEIX  cuTyanusx — Ha|8. Ha CKONBKO yBETHUHTHCSA KMCIOTHOCTH 3 M° mouBHl mpu BHecenuH B Heé 100 r NHaNO3?
o0BeKTe 9. Ha turposanue 100 mi Bojsl 3aTpaueHo 20 miu 0,05 M pactBopa komrutekcona |11, Beraucnure

001y 10 KECTKOCTH BOJIBI.

[IK-4 CnocobeH OpuMeHTHPOBATHCS B OCHOBHBIX MpoOieMax TeXHOC(EepHOH O0e30macHOCTH; MPUHUMATh y4acTHe B HAYYHO-HCCIIETOBATENbCKHUX
pa3zpaboTkax 1mo nmpoduIIro MOATOTOBKH: CHCTEMAaTH3UPOBATh HH(OPMAITHIO TT0 TEME UCCIIEIOBAaHUHN, MPUHUMATh YYaCTHE B DKCIIEPUMEHTaX, 00padaThIBaTh
MOJTy4YeHHBIC JaHHBIC; PeliaTh 3aAaud MpodeCCUOHATBHON JAesTeNbHOCTH B COCTaBe HAyYHO-UCCIEA0BATEIHCKOTO KOJUIEKTHBA; MCIOIh30BaTh 3aKOHBI U
METO/bl MATEMATHKH, ECTECTBEHHBIX, TYMAHUTAPHBIX U SKOHOMUYECKUX HAYK MPU PEIICHUU MPOPECCHOHAIBHBIX 3a/1a4; TPUMEHSATh Ha MPAKTHUKE HaBBIKU
MIPOBEACHUS U ONMCAHMS UCCIIEAOBAHUI, B TOM YHCIIE SKCIIEPUMEHTAIBHBIX

[1K-4.1 B COCTaBe Ilpumepnuie npakmuueckue 60npocol
HAY4YHO-HCCIIEI0BATEIBCKOIO Hogas npupogooxpanHas TEXHUKA U TEXHOJIOTUN
KOJUIEKTHBA IPUHUMAET y4acTUE B 1.Metonpl aHanM3a cocTaBa a3po30J€il U NblIeH
pa3paboTke " Jl51s u3BNevYeHus U3 BO3yXa BEIIECTB MCIONb3YIOT (DPUIBTPHI, MOTJIOTUTENbHBIE a0COpOepHI.
HKOJIOr0-3KOHOMHYECKOM ATMOC(epHYI0 NbUTb BBIACISAIOT U3 BO3AYyXa METOIaMU 3JIEKTPOCTATHYECKOTO OCAXKICHHSL.




Kon

WNuaukaTop HOCTHKEHUS

O1neHOYHBIC CPEICTBA

HHIUKAaTOpa KOMIIETEHIIUHU
000CHOBAaHUM IUIAHOB BHEAPEHUS OrnpenernsieMble MUKPOAJIEMEHTBI Meton ananmza
HOBOHM NpUPONOOXpaHHON TexHukH || Ag,Ba,CaCo,Cr,Cu,Fe K,Mg,MnNaTi\V.Zn (okono | ATOMHO-IMHCCHOHHBII
M TEXHOJOTHii, HSKOHOMHYECKOM | | 22 2ICMEHTOB) _
peryjinpoBaHuun npnpozlooxpaHHoﬁ 8?_’ -II;(IEUs' SO~ ATOMHO-a6COp6HHOHHBIH
JeSITEIbHOCTH OpraHU3aIin : i Wounas xpomarorpadus
2.MeTO,Z[I)I dHaJIi3a IIPUPOJHBIX U CTOYHBIX BOJ
Omnpenensiemble aeMeHTH | OOBEKT aHATU3a Meroj onpeeneHus [penen obHapy ) eHHS
Al,Ba,Ca,Cd,Co,Cr,Cu,Fe, | Peunas Boga ATOMHO->MHUCCHOHHEII 0,03-4,8
K,Mg,Mn,Ni,Pb,Sn,V,Zn MKT/JT
Hg CTOYHEBIE BOJIBI HelTpoHHO-aKTHUBaLIMOHH
bIN
Sb,Se Mopckue Boabt AtomHO-abcopOmoHHbIH | 7-50 Mr/n
Cd,Co,Cr,Cu,Mn,V,Zn Mopckue Boabt Heiirporno-aktuBarmmons | SHr-0,3 Mxr
bIN
3.MeToabI aHanmu3a Imo4B
MCTOI[LI OIIPECACIICHUA O6IJ.[€FO COACPpKaHUAd 3JICMCHTOB OCHOBAHLI Ha HNPCABAPHUTCIBHOM
Pa3I0XKCHUHU 06pa311a KHCJIOTaMU WM IIEJI0YaMH W MOCICAYIOIIEM OMNPEACICHUN 3JICMCHTOB B
ACTBOPaAX XUMHUYCCKUMU U NUHCTPYMCHTAJIbHBIMH MCTOJAMMU.
[ToxazaTens Meton
Wnentudpuranms u KOJIMYECTBEHHOE | MomnekynspHas abcopOIMOHHAS CIICKTPOCKOIIHS,
OIpPENEIIEHHE OPraHMYECKUX, MUHEPAIbHBIX xpomarorpadus, macc-criekrpomerpus, IMP.
BEIIECTB
AHanu3 NOYBEHHBIX PaCTBOPOB dortomeTpus IUTaMEHH, aTOMHO-abcopOIOHHAS
CHEKTPOCKOIHS, TOTCHIIUOMETPHUS
[1K-4.2 B cocTaBe IlIpumepnvle npakmuueckue 60npocol

HAY4YHO-HCCIIEI0BATEIBCKOIO
KOJUIEKTHBA IPUHUMAET y4acTUE B
pazpaboTke  MeponpuaTUid 1O
CHI)KEHHUIO MOXKAPHBIX U APYTUX
PHUCKOB YpE3BbIYANHBIX CUTyallUN

HcTounnku 1 pakTophl SKOIOTHIECKOTO PHCKA

Hcrounux ®daxTop
AHTpPONOTreHHOe BMEIIATENbCTBO B | Paspymenne nanamadroB npu 100bI9€ IMOJIE3HBIX HCKOITAEMBIX;
MPUPOIHYIO CpEny o0pazoBaHue HCKYCCTBEHHBIX BOJIOEMOB; HMHTEHCHBHAs

MeIHopanus; HCTpeOJICHHE JIECOB

TexHOTeHHOE BIMSHHE HA OKPY’KAIONIYIO
MPUPOTHYIO CPERy

3arps3HEHHE BOJOEMOB, aTMOC(HEpHOTO BO3AyXa BpEIHBIMU
BEIIECTBAMH, IIOYBHI — OTXOJAMH IIPOM3BOJICTB; HM3MEHEHHE




Kon
HHIUKATOPA

WNuaukaTop HOCTHKEHUS
KOMIIETEHIIUU

O1neHOYHBIC CPEICTBA

ra3oBOro
ouocepsl
3eMIeTpsCCHHE, W3BEp)KCHUE BYIIKaHA,
mo’xap, 3acyxa

cocCTraBa BO3ayXa, OHEPIreTUICCKOC 3arpsA3HCHUEC

IIpuponHoe siBEHME HaBOAHEHHE, Yparas,

[IpemnoxxuTe  MIAHUPOBOYHBIC, TEXHOJOTHMYECKHE W CHEIHAJIbHBIE  MEPOTPHUSITHS,
HampaBJICHHBIE HA COKpAIlleHuEe 00EMOB BEIOPOCOB U CHM)KEHUE UX MTPU3EMHBIX KOHLIEHTPALUA.
Paccunraiire:
1.Cxonpko COz2 obpazyercs u3 20 1 CO?
2.Kakoit 006éM NO ob6pazyercs npu cxuranuu 100 T Hedtu (conepxkanue azoTa B nepecuére Ha
ananuH cocrasiseT 30%).

[1K-4.3

B cocTaBe
Hay4HO-UCCJIEI0BATEIbCKOTO
KOJUICKTHBA MPUHUMAET y4acTHE B
OIICHKE PEe3yIbTaTUBHOCTHU u
s exTuBHOCTH CHCTEMBI
yIpaBJeHUs] OXpaHOU Tpyaa

Ilpumepnvie npakmuueckue 3a0anus
3anonnute Tadbauiy. OCHOBHbIE HCTOUHHUKH BHIOEPUTE U3 CIIUCKA.
OcHoOBHbIE 3arPA3HUTEIN BO31yXa U UX BO3/IeiiCTBHE HA MPUPOIY

OCHOBHBIE
3arpsi3HeHu i’

3arpsi3auTeNN aTMOchephl ncToyHuku | Bo3nmeiictBue 3arps3HuTeNnel  Ha

MIPUPOJY U YeJIOBEKa

Oxcusl yriaepoaa (CO, CO)

Oxcwust cepot (SO2, SO3)

Oxcuet azota (NO, NOy)

B3Bemennrie BeriecTa (IbLIb, CaXxa)

Pa[[l/IoaKTI/IBHI)Ie BCIICCTBA

BemectBa, 3arpsizHsromue atMocdepy OCHOBHBICE MCTOYHUKH 3arps3HeHuil BospaeicTBue
3arpsi3HUTENEH Ha npupoay u dyenoBeka Okcuasl yriiepoaa (CO, CO2) Oxcuasl cepsl (SO3 SO2)
Oxcunpl azota (NO, NO2) B3seriennsie BemecTsa (Iblib, caka) PagroakTHBHBIC BENIECTBA

Hcrounnku, Boiaesiiommne arMocdepHsblie 3arpsi3HUTETH

TpaHcmOpT; IEMEHTHBIE 3aBO/IbI; aBAPUU HA AaTOMHBIX PEaKTOpax; MPOU3BOJICTBO, HA KOTOPOM
CKMTalOT Yroiib, CIAHIBL, HEPTENpPOAYKThI, TOp¢; MPOU3BOJACTBO ATOMHOTO OpPYXKUS;
MPOU3BOJICTBO JKEJNe3a, MEIU, CEPHOM KHUCJIOTHI, a30THOW KHCIIOTHI, TEIUIOBbIE CTAHIIMU |
AIEKTPOCTAHIINHU, paboTarolue Ha yrie, Topde, Ma3zyTe; B3pbIBbI aTOMHBIX U BOJIOPOIHBIX O0MO.




0) ITopsinok mpoBeneHNsI NPOMEKYTOYHOM aTTECTALMH, TOKA3aTeJIH M KPUTEPUH
OLICHUBAHMNS:

[TpoMexxyTouHasi aTrTecTalys MO JUCHUIUIMHE «DKOAHAIUTHYECKAs XHMHS» BKIIOYACT
TEOPETUUECKHE BOIIPOCHI, TO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOEHUS 00y4YatOIIMMUCS 3HAaHUH, U
NPaKTHYCCKHE 3aJaHusl, BBIABIAIONIME CTCNEHb CPOPMUPOBAHHOCTH YMEHHH U BIIAJCHUIA,
POBOAUTCS B (hOopMe 3a4eTa.

3a4er M0 JAHHOM MUCHIHUIUIMHE MPOBOAUTCS B YCTHOM (opMe Mo OwiieTaM, KakIblid U3
KOTOPBIX BKJIFOYAET 2 TEOPETUUECKUX BOIPOCA U OJHO NMPAKTHUYECKOE 3aaHuUE.

ITokazamenu u Kpumepuu oyenuganus 3auema:

«3a4TE€HO» - OOYYAIOIINICS JIEMOHCTPHPYET MOPOrOBBIA ypOBEHb CHOPMHPOBAHHOCTH
KOMIIETEHIIMM: B XOJ€ KOHTPOJIbHBIX MEPONPUATUN JOMYCKaIOTCAd OLIMOKH, INPOSIBISIETCS
OTCYTCTBHE OT/C/IbHBIX 3HAHUH, YMEHHI, HABBIKOB, 00YYAIOLIMIACS UCIIBITHIBACT 3HAUYMTEIIbHBIC
3aTPYAHCHUSA ITPHU OIICPUPOBAHNU 3HAHUAMHA U YMCHUAMU IIPU UX IICPCHOCC HA HOBLIC CUTYAllUH,

«HE 3a4TEHO» - 00YYAIOIINICS HE MOXKET MOKa3aTh 3HAHUS HA YPOBHE BOCIIPOU3BEICHHS
00BsICHEHUS I/IH(bOpMaI_[I/II/I, HC MOXCT IMOKAa3aTb UHTCIIJICKTYAJIbHBIC HABBIKH PCIICHUSA



