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Pa6ouas nporpamma coctasiena Ha ocHoe @I'OC BO - GakanaBpuar 1o HarpasJIeHHIO
noaroroBku 20.03.01 Texnocohepnas GezomacHocTs (mpHka3 MunoGpHayku Poccun oT
25.05.2020 r. Ne 680)

PaGouas mporpamMma paccMOTpeHa U 0100peHa Ha 3ace/laHiH Kapepbl XUMHH

15.02.2021, mporokon Ne 6 4 Wi
3as. kadempoit /f ////ié/y H.JI. MensHuUK

PaGouas nporpamma oj106pena metoaudeckoii komuccueit UEnC
04.03.2021 r. mpotokon Ne 7
[Tpencenarens A7) N.1O. Me3un

CortacoBaHo: L
3aB. kadeapoit [IpoMBIIUIEHHON KOJOTMH M O€301IaCHOCTH KH3HEICATETbHOCTH
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3aB. Kadeapoit XuMuH, J-p TEXH. HaAyK it H.JI. Mensnuk
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noueHT kadeapsl OU3UKU, KaH/I. XUM. HayK Qﬁ’;?‘{y/ S B.A. Jlozopos




JIMcT akTyanu3anum padoueii mporpaMMal

Pabouas mporpamMma rnepecMoTpeHa, o0CykaeHa u o100peHa s peanusaruu B 2022 - 2023
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MGI[}IHI/IK

Pabouast mporpamMma repecMoTpeHa, 00CykKaeHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roJly Ha 3aceaHuu Kadeapbl XuMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2024 - 2025
y4eOHOM TroJly Ha 3acefanuu Kapeapsl XuMHUU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM rojy Ha 3aceqanuu kadeapsl XuMUH

IIporokomor _ 20 r. Ne
3aB. kadeapoii H.JI. Menstauk




1 Ilesin ocBOEHMSI AMCUMILTHHBI (MOIYJIs1)

«IKOaHATUTUYECKAasT XUMHs» CIIOCOOCTBYeT (POPMUPOBAHUIO Yy CTYICHTOB 3HAHUH U
HaBBIKOB B 00JIACTH COBPEMEHHBIX METOJ0B KaUYE€CTBEHHOI'O U KOJMYECTBEHHOI'O XMMHUUYECKOTO
aHaM3a BEIIECTB, MAaTEPUATIOB U OOBEKTOB OKPYXKAIOUIEH CPE/Ibl; YMEHUIO TPAaMOTHO BBHIOMPATH
METOJl aHaju3a, HauOoJee MPUTOTHBIA I TOJNydeHUs HH(POpPMAMM O KAYEeCTBEHHOM U
KOJIMYECTBEHHOM COCTaBE KOHKPETHOTO OOBEKTa HCCISIOBAaHUMN; TOJYyYEHHUIO HAaBBIKOB
MPAKTUYECKOH pabOThl B AHAIUTUYECKUX JTaOOpAaTOPUAX IO KOHTPOIIO TEXHOJIOTHUYECKOM
JTUCITUTITMHBI TTPOU3BOICTBA.

2 MecTo TUCHUIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOIi MPOrpaMmbl

JucuunirHa DKoaHATIUTHYECKast XMMHUS BXOIUT B 4acTh y4eOHOI0 I1aHa pOpMUPYEMYIO
Y4aCTHHKaMHU 00pa30BaTeIbHBIX OTHOLICHUH 00pa30BaTENbHOM MIPOTPAMMBI.

JUis  u3ydeHus  JUCLMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUSA),
c(OpMHPOBAHHBIE B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

Xumus

3HaHus (YMEHUs, BJIaJICHUs), MIOJTYYEHHbIE IPU U3YyYEHUHU JAaHHOM JUCLMILIMHBI OyIyT
HEO0XOAUMBI 1715l U3YYSHMSI AUCHUIUINH/TIPAKTHK:

Mertposorusi, cranaapTU3anus U cepTudukanus

[TepepaboTka 1 yTuaM3anus OTX0A0B IPOU3BOICTBA

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYeMbIe pe3yJibTaThl 00y4YeHus1

B pesynbrare OCBOEGHMSI JUCHUIUIMHBI (MOAYJs) «OKOAHATUTHUECKAs XUMUS»
o0yyaroIuics 1oKeH 001a1aTh CIeAYOIUMU KOMIETEHIUSAMMU:

Kon naaukaropa WNHaukaTop JOCTHKEHUS KOMITICTCHITIH

VYK-1 Crioco0eH ocymiecTBIsATh MOUCK, KPUTUYECKUH aHaJIN3 U CUHTE3 HHPOPMAIUH, TPUMEHSTh
CHCTEMHBIHN MTOJIXO JJIsl PELIeHHUs IOCTABJICHHBIX 3a/1a4

VK-1.1 AHanH3preT 3aaavy, BBIICIIAA €€ 0a3oBbIC COCTaBJIAOIIUEC, PACCMATPUBACT
H npeairara€tT BO3MOXKHBIC BapUaHTbl PCUHICHUA MOCTaBJICHHOM 3aJa4u,
OLICHUBAA NX JOCTOMHCTBA U HCJOCTATKU

YK-1.2 Omnpenensier, MHTEPIPETUPYET U PaHKUPYET UH(OPMAIHIO, TPEOYEeMYIO s
pelIeHNs MOCTaBJIEHHOW 3aJauM; OCYIIECTBISET MOUCK HMH(GOpMAaLUU O
Pa3JIMYHBIM THIIaM 3alIpOCOB

YK-1.3 I[Ipu  o6pabGoTrke wuHPoOpManuM  oTiAMYaeT (akTbl OT  MHEHUH,
UHTEpHpeTalnii, OlleHOK, (POPMUPYET COOCTBEHHBbIE MHEHHS U CYXKACHUS,
apryMEHTHUPYET CBOU BBIBOJbI U TOUKY 3PEHUS

[1K-3 CriocobeH ompenensiTh HOpMaTUBHBIE YPOBHH JIOITYCTHMBIX HETAaTHBHBIX BO3JCHCTBUI Ha
YeJI0OBEKa M OKPYKAWOILYI0 Cpeny; NPOBOAUTh H3MEPEHHS YpPOBHEH OMNAcHOCTEN B cpexe
oOuTaHusi, 0OpabaThIBaTh IOJIyYEHHBIE pE3YJIbTAThl, COCTABJIATH IPOTHO3BI BO3MOKHOIO
pa3BUTHSA CHUTyallud; AaHAJIU3UPOBATh MEXAHM3MBbl BO3ACHCTBHMS ONACHOCTEH Ha YEIOBEKa,
OTIpE/IETISATh XapaKTep B3aMOICHCTBUS OpraHu3Ma YelloBeKa C OMACHOCTSIMU Cpelbl OOMTAHUS C
y4eTOM cHenu(pUKy MEeXaHW3Ma TOKCHUYECKOTO JIEHCTBHS BPEIHBIX BELIECTB, YHEPIeTUUECKOTO
BO3JICHCTBUS U KOMOWHUPOBAHHOTO JEHCTBUS BpeAHBIX (DAaKTOPOB; OMpPENEIsITh OMNACHBIE,
YPE3BLIYANHO ONACHBIE 30HBI, 30HBI NTDUEMJIEMOIO DUCKA

IK-3.1 OcymecTBIsieT MOHUTOPUHT (PYHKIIMOHUPOBAHUSI CHUCTEM OOECTICUeHUs U
YOpaBICHHUS  OXPaHOM  OKpYXKalollel  cpeapl, OXpaHOW  Tpyna,
0€30MacHOCTHIO B UPE3BHIYAMHBIX CUTYAITUSIX

I1K-3.2 [IpoBoguT  IUIaHMpPOBaHME M JOKYMEHTAJIbHOE  COIPOBOXKJIEHHUE
NESITEIbHOCTH 1O  COOJIOJEHMIO MM JIOCTHXKEHHUIO  TpeOOBaHUM
HOPMAaTHBHBIX aKTOB B cepe OXpaHbl OKPYKAIOLIECH Cpebl, OXpaHbl TPY/a,
0€301aCHOCTH B UPE3BbIUYANHBIX CUTYALIUAX




I1K-3.3

Crnioco0eH ocCyIIecTBIATh KOHTPOJIb COJIEP)KaHUs B UCIPABHOM COCTOSIHUU
CHCTEM M CPEJCTB 3alMTHl OKPYKaIOIIEeH cpesbl, padouynx MecT, CUCTEM U
CPEICTB 3aLUTHI IPH Ype3BbIYaHbIX cuTyanusx. CriocoOeH ocyecTBIsATh
KOHTPOJIb BBIIIOJHEHUS 3allVIAHUPOBAHHBIX MEPONPUATUH IO OXpaHe
OKpYXarollled cpelpl, oxpaHe Tpyda, oOecredeHHio Oe30macHOCTH B
YPE3BLIYANHBIX CHUTYAIIUAX HA O0BEKTE

IIK-4 CnocobGeH OpHEeHTHpPOBATHCS B OCHOBHBIX NpoOiemMax TexHocepHOW Oe30macHOCTH,
MPUHAMATh Y4acTHE B HAYYHO-UCCIICOBATEILCKUX Pa3pabOTKax MO MPO(HII0 MOATOTOBKH:

CUCTCMATU3UPOBATDH

I/IH(i)OpMaHI/IIO 10 TEME HCCHCHOB&HHﬁ, IIpUHUMATb y4aCTHC B

HKCHEpUMEHTaX, 00pabaThiBaTh NOJYYEHHBIC JaHHBIC, peIIaTh 3aadydl MPOQecCHOHATBHOM
NEATEIbHOCTH B COCTABE HAay4YHO-UCCIICAOBATEIBCKOIO KOJIJICKTHUBA; HCIIOIb30BATh 3aKOHBI U
METOABl MAaTEMAaTUKH, ECTECTBEHHBIX, I'YMAaHUTAPHBIX M JKOHOMUYECKHUX HAYK IIPU PEILICHUU
npodecCUOHANBHBIX 33/a4; NPUMEHSATh Ha IPAKTUKE HABBIKM IIPOBEIEHUS U OMMCAHUS
VCCIEI0BAHUMI, B TOM YUCJIC DKCIIEPUMEHTATbHBIX

I1K-4.1

B cocraBe Hay4yHO-MCCIIEI0BATENBCKOIO KOJUIEKTHBA IPUHUMAET y4acTHE B
pa3paboTKe M HKOJOr0-3KOHOMMYECKOM OOOCHOBAHUU IJIAHOB BHEJPEHUS
HOBOM IPUPOJOOXPAHHOW TEXHUKM M TEXHOJIOIMM, SKOHOMUYECKOM
PEryJINPOBAHUU IPUPOIOOXPAHHOM AESTEIBHOCTA OPraHU3aLNuN

[1K-4.2

B cocraBe HaydyHO-UCCIEN0BATENBCKOTO KOJUIEKTHBA IPUHUMAET y4acTHE B
pa3paboTKe MEpOINpPUSTHI MO CHIKEHHUIO MOXAPHBIX U JIPYTHX PHUCKOB
YpE3BLIYAMHBIX CUTYaITHI

[1K-4.3

B cocraBe Hay4HO-UCCIEA0BATEIBCKOTO KOJUICKTUBA MPUHUMAET y4acTHE B
OLICHKE pe3yNIbTaTUBHOCTH U J(P(PEKTUBHOCTH CHUCTEMBl YIIPABICHUS
OXPpaHoOH Tpyaa




4. CTpyKTYpa, 00bEM U coiep:KaHue TUCIHUIINHBI (MOTYJIs)
OO6mmas Tpy10€MKOCTh JUCIIUIUITMHBI COCTaBIIAET 3 3aueTHIX eauauI] 108 akaza. vacoB, B TOM 4ucIe:
— KOHTaKTHas pabora — 54,15 akan. yacos:
— ayauTopHas — 51 akaj. 4acos;

— BHeayautopHas — 3,15 akan.

qaCoB

— camocTosTeapHas padora — 18,15 akan. yacos;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

d)opMa aTTCCTalllMH - OK3aMCH

AynutopHas % o
KOHTAaKTHasI 2 &
aboTa g 5 Bun
Paznmen/ Tema g ’ 2 = CaMOCTOSTEIbH opwma TeKymero KOHTpoLA Kon
a g (B axan. qacax) 55 . yCIIEBAEMOCTH U KOMITETEHIIH
JUCTTUTLTAHBI 5 [ oit N
o) 2 5 6 MPOMEKYTOYHOM aTTecTaluu u
Jlex| nma6. [mpakt| s & padoThl
<
3ad. |.3an. | &
- opopmiieHHE
oTyera Io VK-1.1,
naboparopHon YK-1.2,
1. OCHOBHEIE METO/IbI .
pabote «Becwl | 3amura 1a00paTopHOi pabOTHI. YK-1.3,
XUMHYECKOTO  aHAJUTHYECKOTO
AHAIH3a Ocharere B3BCIIIMBAHUEY; KomnokBruym no teme I1K-3.1,
T 4 | 4/41 - «KonnuecTBeHHBIN XUMUYECKUI I1K-3.2,
COBpPEMEHHOH
o CaMOCTOSITENbH | aHanu3. MeTob! pa3feneHus u MK-3.3,
JKOAHAINTUIECKOM
o€ M3y4eHne KOHIIEHTPHUPOBAHUS BEIIECTB [IK-4.1,
nmaboparopun o
METOIMYECKON 1 I1K-4.2,
yueOHOM I1K-4.3
JIUTEPATYPHI.
VK-1.1,
- VK-1.2,
caMocCTOsTeNbH | 3ammra 1abopaTopHOM paboTHI. VK-1.3,
2. Meroms asIeneHns W 0€ U3y4YECHUE Konnoksuym no teme MK-3.1,
) P 2 | 221 yueOHO 1 «KonnuecTBeHHBIM XUMUYECKUI I1K-3.2,
KOHIICHTPUPOBAHUS BEILIECTB
4 HaY4HO - aHanu3. MeToabl pa3aeneHus u MK-3.3,
TEXHUYECKOMI KOHIIEHTPHUPOBAHUS BEUIECTB I1K-4.1,
JIUTEPATYPHI. [1K-4.2,
I1K-4.3
- oopmIteHHE
oTyeTa 1o
JTabopaTopHOMR
patop VK-1.1,
pabote
«I"paBuMeTpU» YK-12,
. Jomamrnee 3amganne Ne 1, VK-1.3,
3. paBUMETPHUCCKHA  METo _ peH;eHMe KOHTpOJIbHAs paboTa u MK-3.1,
) p p A 3 |1221 2,15 KOJUTOKBUYM TI0 TEME I1K-3.2,
aHanM3a JTIOMAIITHEro N
. «I'paBUMETPHUYECCKHI METO/ I1K-3.3,
3amanus Ne 1;
_ aHaIn3a» IK-4.1,
CaMOCTOSTEIbH [IK-4.2,
I1K-4.3
0€ U3y4YCHUE
METOJIMYECKON U
yueOHO




- opopmileHUE

nagTqZTTa H:I) )71 YK-11,
e
«HeiII)T - 3amuTa 1a00paTopHOl paboThI. VK-1.3,
4., TuTpUMETpUYECKUH METOJ };». 1 Jomaminee 3amanne Ne 2, I1K-3.1,
aHanmu3a.  KHCIOTHO-OCHOBHOE 4 | 82U 2 ’ KOHTpOJIbHAs paboTa 1 IK-3.2,
- pelieHne
TUTPOBAHUE KOJUIOKBHYM TIO TeME I1K-3.3,
JIOMAIITHETO .
sanamms Ne 2: «TuTpumeTpuyecKuii METO/ [K-4.1,
ST I1K-4.2,
I1K-4.3
CaMOCTOSTEIbH
o€ U3yUYeHHE
- opopmileHUE
nag(T)qz?) HI-(I)OI7I YK-11,
r3)160Tr; YK-1.2,
«OKEH AMETDH 3amyra 1a60paTopHOi paboTHI. YK-1.3,
5. ;i . p KonrponbHas paboTa u IK-3.1,
OKHUCIIATENIBHO-BOCCTAHOBUTEID 2 | 421 4 -’ KOJIJIOKBUYM IO TEME I1K-3.2,
HOE TUTPOBaHUE «OxkucnurensHo-BoccTanoBurens | 11K-3.3,
CaMOCTOSTEIILH
JOR— HOE TUTPOBaHHE» I1K-4.1,
MET I’IH}"{‘I ?cﬂﬁ u [IK-4.2,
CTOMHICCKD I1K-4.3
yueOHOM
JIUTEPATyphI
- oopmIicHHE
oTYeTamo VK-1.1,
nabopaTopHO
. VK-1.2,
pabote 3amura 1abopaTopHOi paboThI. VK-1.3
. owumenme oo | Komponsas | i3
KOMJIEKCOMETPUYECKOE 2 | 421 10 P, y I1K-3.2,
- «OcaauTenpHoe U
TUTPOBaHUE I1K-3.3,
CaMOCTOSTEIbH KOMIUTEKCOMETPUIECKOE K-4.1
y :Tf; sztéecilg; : TUTPOBAHUE TK-4.2
AHACCH TK-4.3
yueOHOM
JTUTEPATyPhI
Wroro no pazneny 17 341214 185’1
HUroro 3a cemectp 17 341214 1%'1 9K3aMeH
34/14 18,1
Hroro no puciumianHe 17 " 5 9K3aMeH




5 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

B nponecce npenogaBaHus AMCHUIUIMHBI «DKOAHAINTHYECKAsT XUMUS) MPUMEHSIIOTCS
TPaaUIMOHHBIE W HMH()OPMAIIMOHHO HACBHIIICHHBIE OIEPEXAIOIIUEe TEXHOJIOTUH, aJeKBATHBIC
CaMOOpPraHU3alMK CTYAEHTOB B Npo(hecCHOHATILHOM 0Opa3zoBaHuu. B xozne oOydenus Oymaymmx
CIELUAINCTOB HEOOXOIUMO HE TOJIBKO (hOpMUpPOBATh KOHKPETHBIC 3HAHUS, HO U pPa3BHUBATh
HaBBIKM IPOQECCUOHATIBHON pedIieKCu, yMEHUE NIPOrHO3UPOBATh COJIEPKAHUE U XapaKTep MX
Oyaymielt nesTenbHOCTH C Y4YETOM HOBBIX COLMANIBHO-KOHOMHYECKUX pPEajHii, BBIIBUTATh
HOBbIE LIEJM U 3aJaud, (pOPMHUPOBATH BBICOKYIO MOTHBALMIO K IOCTOSHHOMY OOYYEHHUIO U
caMm000pa30BaHUIO.

JIeKIIMOHHBIA MaTepuan 3aKpeIuisieTcss B XOJe J1a0opaTOpHBIX paboT, Ha KOTOPBIX
BBIIIOJHAIOTCS ~MHAMBHJIYyaJbHBIE 3aJaHusi 1o npoijaeHHon Teme. Ilpu mposeneHun
71a00paTOPHBIX 3aHATUH HCHOJB3YETCS METOJ KOHTEKCTHOIO OOY4eHHs, KOTOPBIH IMO3BOJISET
YCBOMTb MaTepuall IIyTeM BbISBICHUS CBSI3€H MEXAY KOHKPETHBIM 3HaHUEM U €70 IPUMEHEHUEM.

CamocrosTenbHas paboTa CTUMYJIUPYET CTYASHTOB K CAMOCTOSTENIbHON popaboTKe TeM
B IIPOLIECCE MTOATOTOBKH OTYETOB I10 JIA0OPATOPHBIM paboTaM, pELICHUIO TEMAaTUYECKUX 3a/laHUuI
U TNOJrOTOBKM K pPYOEXKHOH M 3aKIIOYHUTENBHOM aTTecTaluy, T.e. CIIOCOOCTBYET Ppa3BUTHUIO
HABbIKOB CHCTEMAaTH3allUM pE3yJIbTaTOB 53KOAHAJIUTHUYECKOIO aHalIW3a I[PUMEHUTENBHO K
npodeccuoHanbHON eATesibHOCTH  COBpEMEHHbIE HHTEPAKTHBHBIC CPEJCTBA IO3BOJIAIOT
AKCIIEPUMEHTUPOBATH C HOBBIMU (hopMaMu KOHTpoJisl. CTyZeHTaM B X0/1€ 00y4eHHUsI HE0OX0IUMO
HCIOJIb30BATh CPEJICTBA MHPOPMALIMOHHO - 00pa30BaTeIbHOM CPE/IbL.

6 YueOHo-MeTOAMYeCKOE 00ecnieueHue CAMOCTOSITeIbHOI padoThl 00y4aroIuXcst
[TpencraBneno B npuioxxeHuu 1.

7 OneHouHble cpeacrea IJisi IpOBECACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTallun
HpeI[CTaBJ'ICHBI B IIPUJIOKCHUN 2.

8 YueOHo-MeTOoqMYecKOe U HHPOPMALMOHHOE 00ecnieyeHue TUCIIUILTUHBI (MOTYJI51)

a) OcHoBHas JIMTEpaTYypa:

1. AHanuTudecKast XUMHsL: XHMHUYECKHE METO/IbI aHanu3a . yaeouuk / E.I'. Bracosa, A.®.
Kykos, N1.®. Komocona, K.A. Komaposa ; nox pegakuueit O.M. Ilerpyxuna, JI.b. Ky3nenosoii.
— Mocksa : Jlabopatopus 3Hanuit, 2017. — 467 c. — ISBN 978-5-00101-554-3. — Tekcr :
JIeKTPOHHBIN  //  DnekTpoHHO-OMOMMOTeuHass cuctema «Jlamp» :© [caiit]. — URL:
https://e.lanbook.com/book/97407 (nara obpamienus: 14.02.2021).

2. AHanuTHYeCcKas XHUMHUS: PACUYEThl B KOJUYECTBEHHOM aHanm3e . ydyeOHoe mocobue /
B.II. T'ycbkoBa, JI.C. Cuzosa, I'.I'. Menbuenko, H.B. FOunukoBa. — 2-e u3n., ucnp. u J0M. —
Kemeposo : KemI'Y, 2010. — 124 ¢. — ISBN 978-5-89289-633-7. — TekcT : 3eKTpoHHbIi //
DNeKTPOHHO-ONOIMOTeYHAs cucremMa «JIaup» : [caiit]. — URL:
httos://e.lanbook.com/book/4593 (marta obparmenwns: 14.02.2021).

0) lonoJiHMTEILHAS JIUTEepaTypa:

1. OCHOBBI aHAIUTUYECKON XMUMHHU: MPAKTUIECKOE PYKOBOJICTBO : pykoBoacTBO / FO.A.
bap6anar, A.B. I'apmami, O.B. Monoraposa, E.A. Ocumnosa ; non pexakuueit F0.A. 3onotoBa [u
ap.]. — Mocksa : JITaboparopus 3Hanuii, 2017. — 465 ¢. — ISBN 978-5-00101-567-3. — TekcrT :
NIeKTPOHHBIN /| DnekTpoHHO-OMOMMOTeuHast cuctema «Jlamp» :© [caiit]. — URL:
https://e.lanbook.com/book/97410 (nara oopamenus: 14.02.2021).

2. 3omnotoB, IO.A. BBenecHrne B aHAIMTHYECKYI0 XHMHIO . ydeOHoe mocobue / FO.A.
3on0toB. — Mocksa : Jlaboparopus 3nanuii, 2016. — 266 c. — ISBN 978-5-93208-215-7.


https://e.lanbook.com/book/97407
https://e.lanbook.com/book/4593
https://e.lanbook.com/book/97410

— Tekcr @ amextpoHHBIH [/ DnexTpoHHO-OMOMHOTeuHas cuctema «Jlamb» : [caiit]. — URL:
https://e.lanbook.com/book/84079 (mata oOparienus: (nara oopamenus: 14.02.2021).

3. AHanuthueckas xumus. TUTpUMETpUYECKHE M TpPaBUMETPUUYECKHE METOAbl aHaIu3a :
yuebHoe nmocodue / 1. A. Bapnamona, H. JI. Kanyruna, JI. I'. Kosnsina [u ap.] ; MI'TVY. - MarHuToropcek :
MI'TY, 2016. - 1 osmextpon. onr. auck (CD-ROM). - 3arm ¢ turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2564.pdf&show=dcatalogues/1/1130366/2
564.pdf&view=true (mata obOpamenus: 14.02.2021).). - MakpooObeKT. - TeKCT | ACKTPOHHBIH. -
Caenenus nocrynusl Takke Ha CD-ROM.

4. BapaamoBa, M. A. ®u3MKO-XUMHYECKHE METOJbI aHaau3a . ydeOHoe mocobue / M. A.
Bapnamoga, H. JI. Kanyruna, JI. I'. Konsga. - 2-e u3zz., moaror. o ned. u3a. 2008 r. - MarHuToropcex :
MI'TY, 2011. - 1 »snektpon. onrt. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=8.pdf&show=dcatalogues/1/1119166/8.pdf
&view=true ((mara obpamenus: 14.02.2021).). - MakpooObekT. - TekcT : aneKkTpoHHbIN. - CBeaeHUs
noctymHbl Takke Ha CD-ROM.

5. Kparkuii cnpaBouHuK (usnko-xuMuueckux BenuuumH / coct.. H. M. Bapon, A. M.
[Tonomapesa, A. A. Pasaens, 3. H. Tumodeera; nmox pen. A. A. Pasnens, A. M. Ilonomapesoii. - 10-¢
u3n., uctp. u gom. - CII6. : MBan ®enopos, 2003. - 238 c. : wr. - ISBN 5-8194-0071-2. - Tekcr:
HEMOCPEACTBEHHBIN.

6. UM3Bectus BBICIIUX YYEOHBIX 3aBEJACHHM. XWUMHS UM XUMHYECKass TEXHOJOTHS:
Hay4yHO-TeXxHH4Yeckuii xxypHan — ISSN 0579-2991.

B) Meroauyeckue yKasaHus:

1. Kanyruna, H.JI. OKucinTenbHO-BOCCTAaHOBUTENILHOE TUTPOBAHUE: METOJUUECKUE YKA3aHUS
K JJaOOpaTOpHBIM paboTaM 1O TUCHHUIUTHHAM «AHATUTUYECKAs XUMUS U PU3UKO-XUMUYECKHE METOIbI
aHan3a», «OKOAHAIUTHYECKAs XHUMHUSA», «AHAIUTUYECKUH  KOHTPOJIb  METaUIypru4ecKoro
IIPOM3BOJICTBAY JIsl 00yUaIOUIMXCs 10 BCEM HaIlpaBJIEHUSM IOJTOTOBKU M CHEIMATILHOCTSIM BeexX (hopm
obyuenus / H.JI. Kanyruna, M.A. BapnamoBa; MarHuTOropckuii roc. TexHuueckuid yH-T um. . W
Hocoga. — MarauToropck : MI'TY um. I'. 1. HocoBa, 2017. — 25 c. — TekcT : HemocpeACTBEHHBIH.

2. BapnamoBa, W.A. Kommuekcomerpus. KoMiuiekcoHOMETpu4Yeckoe THUTPOBAHHE:
METOJIMYECKUE YKa3aHHUs K JiabopaTopHOW padoTe MO NUCHUIUIMHAM «AHATUTHYECKAs XUMHUS U
OXMA», «ODXMAY, «IKOAHATUTUYECKAS] XUMUSD», «AHATUTUUECKUNA KOHTPOJIb METAILTYPrHYECKOTO
IIPOM3BOJICTBAY JIsl 00yUaIOUIMXCS IO BCEM HaIIPaBJIEHUSM IOJITOTOBKU M CIEIHMATILHOCTSIM BeexX (hopm
obyuenus /| U.A. Bapnamora, H.JI. Kanyruna; MarHuToropckuii roc. TexHuueckuidi yH-T um. [. W.
Hocoga. — MarauToropck : MI'TY um. I'. UI. HocoBa, 2017. — 20 c. — TekcT : HemocpeACTBEHHBIH.

3. BapnamoBa M.A. KucioTtHo-ocHOBHOe TuUTpoBaHHe. MeToandeckue yKazaHHs K
nabopaTtopHoil paboTe Mo AUCHUIUIMHAM «AHAIUTHYECKAs XUMHS», «DU3HKO-XMMHUYECKHE METOJIbI
aHamM3a», «OKOAHATUTHUYECKAs XUMHs» s OOydYalolIMXCs BCEX HalpaBlIeHUH MMOJATOTOBKH U
cnenuanpbHocTed Bcex ¢Gopm ob0yuenus/ W.A. Bapmamoa, H.JI. Kanyruna, Komspa JLI;
Marnurtoropckuii roc. texuudeckuii yH-T uM. I'. M. HocoBa. — Marnurtoropck : MI'TY um. I'. 1.
Hocoga, 2020. — 16 c. — Tekct: HemocpeACTBEHHBIH.

4. BapnamoBa M.A. I'paBumerpuueckuii aHanu3. MeToauueckue ykazaHHs K Ja00paTOpHOIL
paboTe MO JUCHMIUIMHAM «AHaIUTHYECKas XUMHS», «DU3UKO-XUMUYECKHE METOJbl aHalu3ay,
«OKOaHAIMTHYECKAsT XUMUS» I OOY4YaIOUIMXCsl BCEX HAlpaBIeHUH MOJATOTOBKU U CIELUAIbHOCTEH
Bcex Qopm obyuenus/ M.A. Bapnamosa, H.JI. Kanyruna, Komsnma JL.I'.; Marnuroropckuii roc.
texHnyeckuid yH-T uM. I'. M. HocoBa. — Maruutoropck : MI'TY um. I'. M. Hocosa, 2020. — 19 c. —
TekcT: HemocpeICTBEHHBIN.

5. Bapnamosa U.A. I'paBumeTpusi. Metonndeckue yka3aHus Ui CaMOCTOSITENIbHOW paboThI 110
JUCLMILINHAM «AHAIUTHYECKast XUMUA», « DU3NKO-XUMHYECKUE METOIBI
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aHaln3a», «JKOAHATUTUYECKAss XUMHUSD» JUIsl 00yJarolIUXcsl BCeX HaNpaBiICHHUI MOATOTOBKHU U
cnenuanbHocTelt Beex Gopm obyuenus/ U.A. Bapnamona, H.JI. Kanyruna, Kartiomenko O.M.;
Maruutoropckuii roc. Texunueckuit yu-T um. I'. . HocoBa. — Marautoropck : MI'TY um. I'. N.
Hocoga, 2020. — 38 c. — Tekct: HemocpeACTBEHHBIH.

6. BapimamoBa M.A. KonnuecTBeHHbIN aHanmu3. MeTon HeWTpanu3anuu. MeToaudeckue
YKa3aHus JUISI CAMOCTOSATEIbHOW paboThl MO IUCHUIUIMHAM «AHAITUTUYECKAs] XUMUS»,
«DU3HKO-XMMUYECKHE METO/Ibl aHAIIN3a», « IKOAHATUTHYECKAs XUMUS» JIJIs1 00yUYaIoLIUXCs BCeX
HaNpaBJIEHUH TOATOTOBKH M cHernuainbHocTeld Bcex (opm obOyuenusi/ M.A. Bapmamosa, H.JIL.
Kanyruna, Konsma JI.I'.; Marautoropckuii roc. TtexHuueckuid yH-T uM. [. M. HocoBa. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. — 30 c. — TekcT: HerocpeacTBEHHBIM.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypcehl:

IIporpammHoe obecniedeHue

HaumenoBanue .
1o Ne norosopa Cpox aeicTBus IULICH3UN

MS Office 2007 |y, 135 41 17.09.2007 Gecepoo
Professional
7Zip CBOOOJTHO PACIPOCTPAHIEMOE OECCPOYHO
MS Windows 7
Professional(ms |/[1-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
FAR Manager CBOOOJTHO PACIIPOCTPAHSIEMOE 0OECCPOUHO

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HH(OPMAIMOHHBbIE CIPABOYHBIE CHCTEMbI
Ha3Banue kypca Ccblika

OnekTpoHHas 0aza MEpUOIUYECKUX H3TaHUM
East View Information Services, OO0 «MBUC»
HammonansHas
nHdopmMarMonHo-ananuthHyeckas  cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii HMHACKC HAYYHOI'O ITUTHPOBAHMS
ITouckoBas cucrema Akaaemust Google (Google
Scholar)
Wudpopmanmonnast cucrema - EnuHoe OKHO
JI0CcTyna K ”HGOPMAIIMOHHBIM pecypcaM
@denepanbHOe  TOCYAAPCTBEHHOE  OOJKETHOE
yUpeKIeHNE «DeepanbHbIi unctutyt|URL: http://www1.fips.ru/
TPOMBINIICHHON COOCTBEHHOCTH
Poccuiickass T'ocynapcTBeHHass — OuOIMOTEKA.
Karanoru
DOnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa
VYHuBepcurerckas uWHGOPMAIIMOHHAS CHCTEMa
POCCHUA

9 MaTepHaJIbHO-TEXHHYECKOE o0ecnedeHne TUCHUTLTHHBI (MOLYJIs1)

https://dlib.eastview.com/

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

URL: http://window.edu.ru/

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

http://magtu.ru:8085/marcweb2/Default.asp

https://uisrussia.msu.ru

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrnieucHue JAUCIMITIIIMHBI BKJIIFOYACT:
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1. YyeOuble ayauTOpuu JUIsi TPOBENCHMS 3aHATHM JIGKITMOHHOTO THMa. OCHaIIeHHEe
ayTUTOPUH: MYJIbTUMEIUITHBIC CPEACTBA XPAaHEHUSI, IEpeaud ¥ IPEICTaBICHUS NHPOPMAITUU

2. YueOHble ayAUTOpPUU MJIs TMPOBEACHUS J1A0OPATOPHBIX 3aHATHH, TPYIIOBBIX H
WHIVUBUAYAIBHBIX KOHCYNbTanuid, OcHaleHne ayauropun: HarnsgHple MaTepuanbl: TaOIHIIb,
CXEMBI, TTaKaThI.

3. [TomemeHus 11 CaMOCTOSATENBHON paboThl oOydaromuxcs. OCHAIICHUE ayTUTOPHUH:
[Tepconanbubie KommbiOTephl ¢ makerom MS Office, Boixomom B MHTEpHET U € IOCTYIIOM B
ANEKTPOHHYIO MHPOPMAITMOHHO-00Pa30BaTEIBHYIO CPEy YHUBEPCUTETA

4. TlomemeHus Uil XpaHEHUS W TPOPHIAKTHYECKOTO OOCTy)KMBaHUS Y4eOHOTO
obopynoBanusi. OcHamenue ayauropuu: Cremnaxku, ceddbl Ans XpaHeHus y4eOHOro
obopynoBanusi. UHCTpYMEHTBI /Il pEMOHTA JIA00OPATOPHOT'O 00OPYIOBAHHUS.



INPUJIOKEHUE 1

6. YueOHO-MeTOAUYeCKOE o0ecnieueHre CAaMOCTOSTEeIbHOI PadoThI 00y4al0IIMXCH

CamocrosarenbHass pabota o0OydaroUIMXCS MOApasfeiseTcs Ha ayAuTOpPHYIO, KOTopas
IMPOUCXOJUT KaK BO BpCMA na6opaTopHHx SaHﬂTHﬁ, TaK W Ha IJIAHOBBIX KOHCYJIbTALUAX, W Ha
BHEAy/IUTOPHYIO, MPOUCXOMASAIIYI0 BO BpEMs MOJTOTOBKM CTYACHTaMU OTYETOB IO JIaOOpaTOPHBIM
3aHATHUSM U BBIMOJHEHHS JOMAIIHUX 3a/laHui, a TakKe MPU MOJATOTOBKE K KOHTPOJIbHBIM paboTaM U
KOJUIOKBHYMaM.

AynuTopHas caMoCTOsTeNbHas paboTa 0OyyaroIMXCs MpeanoaraeT 3aluTy J1abopaTopHOH
paloThI, MPOXOXKIAEHUE KOHTPOJIBHONW pabOThI M YCTHOTO OIIpOca - KOJUIOKBUYMA IO KaXKAOMY pas3zieiny
mucuuiuiHel. KoHTposbHas paboTa BKIIOYAKOT TEOPETUUYECKHE U MPAKTUUECKUE 3a/laHusl, OTBETHI Ha
KOTOpbIE TPeOYIOT MIyOOKOro MOHMMAaHUs U3y4YEeHHOI0 MaTtepuaia. MakcuMalibHOE KOJIMYECTBO 0a/lIoB
B Kaxoi Teme Kypca — 10. KommokBuym BKiItouaeT B ceOsl YCTHBIE OTBETHI CTYAECHTOB 10 METOJUKaM
IIPOBEICHNS UCIIBITAHUN U OOBSCHEHUS PE3YJIbTaTOB SKCIEPUMEHTA.

KoHnTpoJbHbie Bonpockl 10 TeMe «O0beKThI HCCIeI0BAHNN IKOAHATUTHYCCKOH XUMMH.
OcHOBHBIE IOHATHSI METOA0B IKOAHAIUTHYECKOH XuMun. Croco0bl KiaccuPuKkauuu u
TeopeTHYeCKrue OCHOBbI METO/I0B aHAJIMTHYECKO XuMuu. KosinyecTBeHHbI aHAIU3»

1. [IpeameT u 3a7a4M SKOAHATUTHYECKOU XUMUHU.
2. OOBEKTHI UCCIIEIOBAHNI YKOAHATUTUYECKON XUMHUU.
3. HcTounuku 3arps3HEHUN BO3MyXa, OTKPHITBIX BOJOEMOB, TMOA3EMHBIX BOJ, IOYBBI,

OMOJIOTHYECKUX OOHLEKTOB.

BerectBa, moasekaiine 3K0aHATUTHYECKOMY KOHTPOJTIO B TIEPBYIO OY€PE/ib.

[ToHATHS «METOI», KMETOANKAY, KAHATUTUICCKUN CUTHAIY, «AHAJTUTUYCCKAsT PEAKIIHS».
Oco0eHHOCTH aHAIUTUYECKUX PeaKIuil, TpeOOBaHUS, MPEAbSIBISIEMbIE K HUM.
Knaccudukanus MeTo10B 9KOaHATUTHYECKOW XUMUH.

OCHOBHI)IC XapaKTepI/ICTI/IKI/I METOO0B 3KO&HaJ'IHTH‘-ICCKOI7[ XUMHUUN.

Knaccudukanus MeTo10B KOJTMUECTBEHHOTO aHAIIN3A.

0. [ToaroToBka MpoObI K KOJTHYESCTBEHHOMY aHAJIH3Y.

RO ~No O A~

KoHTpoJibHBbIE BONPOCHI M0 TeMe « XMMHYeCKHE METOIbI AaHAJIN3A: TPABUMETPUYECKUIH aHATIH3.
I[IpuMeHeHNEe METO0OB XMMHYECKOT0 AHATN3A 15 MOHMTOPUHTA HCTOYHUKOB ONACHOCTEH B
cpejae OOUTAHUS»

1. CYH_IHOCTB rpaBUMETPUYCCKOI'O aHaJIM3a, KJ'IaCCI/I(I)I/IKaI_[I/ISI, 00J1acTh €ro NPpUMCHCHUSA B
OKOAHAJIUTUYCCKOM KOHTPOJIC.
2. TCOpCTI/I‘-ICCKI/IC OCHOBBI  BBIJACJICHUA  OCAaAKOB W3 pPACTBOPOB  HCOPTaHUYCCKUMHU U

OpPraHN4€CKUMH pCarCHTaMu.

Bri0op BeIMYMHBI HaBECKU.

PacTBOpeHne aHaIM3UPyEeMOro BEIIECTBA.

Ocaxnenne @unpTpoBanue. [IpombiBaHne ocaaxka.

BrIcymmBanue u npoKaJMBaHUE OCAJIKa.

Omunbxu MeTo/1a, CIOcOObI X YCTPaHEHHUS.

MeTOJIBI MOBBIIICHWA TOYHOCTH B I'PaAaBUMCTPUYCCKOM aHAINU3E.
Beruncienus B rpaBUMETPUYECKOM aHAIIN3E.

0. IIpyMeHEeHNnEe rPaBUMETPUYECKOTO aHAIN3A B SKOAHAIIUTHYECKOM KOHTPOJIE.

BOo~NOUO AW



KoHTpoJibHbIe BOMPOCHI MO0 TeMe « XUMHUYECKHE MeTO/Ibl AaHAJIN3a: THTPUMETPHYECKHIT aHAJIN3.
IIpuMeHeHNEe METOI0B XMMHYECKOT0 AaHATN3A /115l MOHMTOPUHTA HCTOYHUKOB ONACHOCTEH B
cpejae OOMTAHUS»

1. CylHOCTh TUTPUMETPUYECKOTO METO/1A, €r0 XapaKTEPUCTHUKA.

2. KucnoTHO-0CHOBHOE M OKHCIINTENBHO-BOCCTAHOBUTEIBHOE TUTPOBAHNUE.

3. MeTo1pI OCaKICHUS U KOMITJIEKCOOOpa30BaHHUS.

4. CriocoObl TUTPOBAHUSA: IPIMOE, 00pPaTHOE, TUTPOBAHUE 3aMECTHTEIIS.

5. CrniocoOsl onpesiesieHnss KOHEYHON TOYKU TUTPOBAHMUSL.

6. WNunukaTopsl.

7. [IpuroroBnenue pacTBOPOB TUTPAHTOB.

8. Pacuersl B THUTpUMETPUUYECKOM aHAIU3E.

0. [IpuMeHeHne TUTPUMETPUUECKUX METO/IOB B SKOAHAJTTUTUYECKOM KOHTPOJIE.
KonTpoJbHbie Bonpocskl 110 TeMe « PU3MKO-XMMHYECKHe MeTO/Ibl aHAJIN3A.

MouiekyasipHblii a0COPOIHOHHBINH AHAIN3)

1. Teopernueckrne OCHOBBI METO/1a MOJICKYIISIPHOHN aOCOPOITMOHHOM CIIEKTPOMETPHH.

2. 3aKOHBI MOTJIOUIEHUS CBETA, YCIOBUS UX TPUMEHEHUSI.

3. Bnusinue pH cpelbl, TOCTOPOHHUX MOHOB Ha OKPACKY PACTBOPOB OMNPE/EIISIEMbIX BELLIECTB.

4, Br16op pearenra.

5. VY CTpoHCTBO M IPUHLIUIT AEUCTBUS (POTOIIEKTPOKOIOPUMETPA.

6. Bapuantsl MmeTona.

7. [Tpumeps! uccne0BaHus BO3AYIIHONW U BOJHOM cpeibl (POTOKOIOPUMETPUIECKAM METOIOM.
KonTpoJsbHbie Bonpock! 10 TeMe « PU3MKO-XMMHYECKHEe MeTOIbI aHAJIN3A.
DVIEKTPOXMMHYECKHE METOABI AHATH32»

1. Knaccugukanus u TeopeTudeckre 0CHOBBI JIEKTPOXUMHUUECKUX METOJIOB aHAIN3a.
2. [Torenunomerpruyeckuii mMeroa aHanusza. CyIIHOCTh MeToAa, 00JacTb €ro NpHUMEHEHUs B
9KOaHAJIMTUYECKOM KOHTPOJIE.
3. [Ipsimast moTeHUIMOMETpUS U MOTEHIIMOMETPUYECKOE TUTPOBAHUE: MPUMEHsieMas amnmnaparypa,
BBIOOP DJIEKTPO/IOB.
4. HNonomerpus. IoOHCENEKTUBHBIE 2JIEKTPOABI.
S. [Tonsporpadguueckuii MeTo aHanu3a U aMIepoMeTpuyeckoe TuTpoBaHue. CylHOCT METOIOB
1 00acTh UX IPUMEHEHHSI B SKOAHATUTUYECKON XUMHH.
6. [onsporpadust ¢ HAKOIIEHUEM.
7. Ocnumnorpadgudeckas U nepeMeHHOToKoBas osisiporpadusi. CoBpeMeHHBIE MOIporpadsl.
8. Oco6eHHOCTH aMIIEpOMETPUUECKOTO TUTPOBAHUS C IBYMsI MHIAMKATOPHBIMHU 3JIEKTPOJaMH.
9. OnexktporpaBuMerpus. Cxema yCTaHOBKHM, NPHUMEHSEMOH MpH 3JIEKTPOTrpaBUMETPUUYECKOM
OIIpeAEIEHUN
10. DJIEKTPOJIN3 Ha PTYTHOM KaToJIE.
11. [IpakTHueckoe NpUMEHEHHE IIEKTPOTrPAaBUMETPUUECKOIO METOIA AHAJIN3A B 3KOAHATUTHUECKON
XUMHUH.
KonTpouabsHbie Bonpockl 10 TeMe «Pu3nyeckne MeToAbl AHATH32)
1. ATOMHO-a0COPOIIMOHHBIN CIIEKTPaIbHBIN aHAN3. TeopeTHUYecKrue OCHOBBI METO/IA.

2. Anmnaparypa.
3. [IpuMeHneHne MeToa MpU UCCIIECOBAaHUH 3arPSI3HEHUN 00BEKTOB OKPYIKAIOIICH CPEIbI.



4, DOMUCCHOHHBIA CEKTPaIbHBIA aHAIN3. TeopeTuyecKkrue OCHOBBI METOA.

S. Cxema HMHCCHOHHBIX ()OTOMETPOB.

6. [IpakTueckoe MNpUMEHEHHE I SKOAHAIMTHUYECKOTO KOHTPOJSA: KAyeCTBEHHBIM U
KOJINYECTBEHHBIN aHAJIN3.

BapuaHThl TeMAaTHYeCKUX JOMANIHUX 32JaHUH ISl CAMOCTOSITEJIbHOM Pa0doThI CTYIEHTOB 110
TeMaM

Jlomamuee 3aganue Ne 1

1o TeMe «XUMHUYeCKHe MeTOAbI AHAJIHU3A)

B nomamiHeM 3agaHuu 1Mo TeMe «XHMHUYECKHE METO/IbI aHajIM3a MepBast 3aJada OlCHUBACTCS B
2,5 6amna; Bropast — B 1,5 Gaa; TpeThs, 4eTBepTas — B 2 Oaya.

3amayga Nel

W3 naBecku Texunuueckoro cynbduaa Hatpus maccoi 0,3000 r mocne okucnenus cyiabhuaa 1o cyabdara
nonyunin 0,8250 r BaSO,4. PaccunraiiTe MaccoBble 10M cephl U Cylb(duaa HATPUS U CPABHUTE UX C
TEOPETUUYECKUM COACPKAHHEM.

3amaya No2

Kakoit 00bem 4%-noro pactBopa (NH4)2C,04-H,O Tpebyercs B3sTh i1 OCaKACHUS KalbIMs U3
pacTBopa XJI0pHUAa KaJbIUsA, B KOTOPOM CoJIepKUTCs 0koj10 0,05 T HOHOB KajbIus?

3amaga Ne3
Boeruncnure MonsipHble Macchl SKBUBAJIEHTOB KUCIOTHI, OCHOBAHMS M COJIM B CIIEIYIOLIEH PEaKIIUU:
3 H3PO4 + 3 Ca(OH), = Caz(PO)4 + 6 H,O.

3amaua Ned

CKONbKO MUJUTMIIUTPOB 96% pacTBOpa cepHOW KUCIOTHI (TI0THOCTHIO 1,84 1/mMim) Heobxonumo st
npurotosieHus 100 mn 0,5 H pacTBOpa KMCIOTHI? BeIuncinTe TUTP 3TOrO pacTBOpA.

Jlomainee 3aganue No 2

10 TeMe «DU3UKO-XUMHYECKHE METOAbI AHAIHA32)

B nmomamaeM 3amaHmm 1o TeMe «DH3MKO-XUMUYECKHE METOIBI aHalW3a» IepBas 3ajada
orieHUBaeTcs B 2,5 Oata; BTopas — B 1,5 Oanna; TpeThs, ueTBepTas — B 2 Oasa.

3agauga Nel

AHanmM3upyeMBblil pacTBOP COJIEPKUT HUTPAT-HOHBL. /1151 X onpeneneHns COCTaBUIN TAIbBAHUYECKYHO
LeNb U3 MHIUKATOPHOTO HUTPAT-CEJIEKTUBHOTO IEKTPOJa U XJIOPCEPEOPSHOro 3IEKTPOIa CPaBHEHMUS,
mmepwin D/IC msaTH CTaHIAPTHBIX PACTBOPOB C H3BECTHOM KOHILIEHTpAallMEeW HHUTPAT-HOHOB H
MOJIYYNJIN CIEAYIOIHUE PE3yNbTaThL:

C(NOs3), | 0,00001 | 0,0001 0,001 0,01 0,1
M

SHAC, mB 330 275 225 170 120




B tex xe ycnoBuax m3mepunu DJIC uenu ¢ aHAIU3UPyEMbIM PaCTBOPOM U HAILIM €€ PaBHOMU
250 mB. Omnpenenute METOAOM IPagyUpOBOYHOrO rpaduka TUTP HUTPAT-UOHOB B aHAIM3HPYEMOM
pacTBope.

3amaga No2

[Ipu tutpoBanuu 50 eM® courstHolt kucnots 0,01 B pactBopoMm NaOH nony4wiu cieayromme TaHHbIe:

VNaoH, CM° 0 2 4 6 8 10

DNEKTPOIPOBOA-HO 1,500 1,090 0,672 0,633 0,991 1,350
CTh pacTBOpa

W, 103 (0m™)

[Toctpouts kpuByro TtutpoBanust B koopauHatax W — Vpyaon. Ornpeneiautb TOUKY
SKBHUBAJIEHTHOCTU. PaccunTaTh HOPMaJIbHOCTb COJISIHOM KHCIIOTHI.

3amaya Ne3

Obpazenr cruiaBa conepkuT okoio 8 % cBuHIA. Kakyio HaBecky cijiaBa HEOOXOIHWMO B3STh IS
OTIpEeICTICHUSI €ro SJEKTPOrpPaBUMETPHUECKUM METOAOM, YYMUTHIBas, 4YTO Macca OCaJKa Ha aHOJe
JOJDKHA cOoCcTaBisATh okojo 0,2 2. [IpuBenuTe cxeMbl MPOLIECCOB, MPOTEKAOIINX HA KAaTOAE M aHOJE,
WOHHBIE U MOJIEKYJISIPHBIE YPABHEHHS 3JIEKTPOJIN3a PACTBOpA HUTpaTa CBUHIIA.

3amaga Ne4

N3 naBecku cranu 0,25 2 mocne coorBeTcTBYytomIel o6padoTku noxydniun 100,0 e’ OKpAILIEHHOTO B
KpacHbIi LIBET KOMIUJIEKCA THTaHAa C XPOMOTPOIIOBOM KHUCIOTOW. Onruyeckas IUIOTHOCTb 3TOrO
pacTBOpa OTHOCHTENFHO PAacTBOPA CPaBHEHMS, CojepsKaitero 2 e tutana B 100,0 ca®, pasra 0,45. Jlns
MIOCTPOEHHUSI TPATyUPOBOYHOTO IrpaduKa B3sUIM TPU CTaHAAPTHBIX pacTBopa c coaepxanuem 4,0; 6,0;
8,0 me turana B 100,0 CMS, MOJIYYMJIM 3HAYEHUS OTHOCUTENBHBIX ONTHYECKHX TUIOTHOCTeH ( A

()WIH)

cootBeTcTBeHHO 0,265 0,51; 0,76. Beruucnure maccoByto fomto (%) TuTaHa B CTAJH.
BapuaHThl TEeMaTHYeCKHMX 3aJaHUH JJIA TEKYIIEro KOHTPOJIsI

Texyiuit KOHTPOJIb OCYILIECTBISETCS KakK 3aIUTa JJa0OpaTOPHBIX padOT: KOHTPOJIbHBIE pabOThI U
KOJJIOKBUYMBI. KOHTponbHBIE paOOThl BKIIOYAIOT pEIHICHUWE 3aJad M0 OTIENbHBIM METO/aM
HKOAHATUTUYECKON XUMHHM, T.€. TPAKTUUYECKUE 3aJaHUs, OTBETHl Ha KOTOpBIE TPEOYIOT IIyOOKOTO
MOHMMAaHMs M3y4eHHOTO MaTepHaia. MakcHUMallbHOe KOJIMYeCTBO OayuioB B Kaxod Teme kypca — 10.
KonnokBuym npoBoANUTCS Kak MHAMBUyalbHAs HHTEPAKTHUBHAs Oece/a MPernoaaBares co CTyIeHTOM
Ha OCHOBE KOHTPOJIBHBIX BOIIPOCOB I10 TEME, IPUBEICHHBIX BBIIIIE.

KonTtpoubnas padora «I'paBumerpus»

3aganus mo teme «I paBUMETPHS» OICHUBAIOTCS CIIEAYIONIMM 00pa3oM: TiepBoe - B 2 O6ajia; BTopoe— B
3 daiuia.

Bapmuanr 1

1.  PaccuuraiiTe MUHMMaJIbHYIO HaBECKY TEXHMUYECKOTO Xjopuaa 6apus, coaepxkamero 10% Ba, ams



onpeneneHus ero B Bujae BaSO,.

2. W3 naBecku (ocdoputa maccoit 0,2350 r momyumwmu 0,2711 r CaSO4 u 0,1693 r Mg,P,05.
Boruucnure maccoseie goau CaO um P,Os B docdopure. Ilepecunrtaiite pe3yabTaThl aHalW3a Ha
abCOIFOTHO CyX0€ BelecTBO, eciiu (hochopuT conaepx ut 5,42% Bnaru.

KonTpoabHas padora « TuTpuMeTpudecKuii aHAIU3»

3ananus o TeMe « TUTPUMETPUYECKHI aHAJIN3) OLIEHUBAIOTCS CIISIYIOIIUM 00pa3oM: IIepBOE, BTOPOE -
B 2 Oanna; Tpetbe— B 2,5 Gasa.

Bapmuanr 1

1. Cxonbko rpaMMOB KapOOHaTa HATPUs COJIEPKUTCS B paCTBOPE, €CIIU Ha HEUTPATU3ALIUIO €ro 10
ruapokapOonara HaTpus pacxonyerca 20 mi 0,1 H pacTBopa COJIIHON KUCIOTHI?

2. Hasecky 0,2132 r kapOoHaTa KajbIisl pacTBOpUiIM B 50 MII pacTBOpa COJITHON KHCIOTHI C
TATPOM 110 KaIbIuio Thcyca= 0,003068 r/mn. Ckonbko mi 0,14 H pacTBopa rUAPOKCUAA HATPUS
noTpedyeTcs A HeTpanu3auu u30bITKa KUCIOTHI?

3. Paccunraiite pH pacTtBOpa, mosrydeHHOro mpu TUTpoBaHmHu, korga k 20 mu 0,2H pacTBOpa
COJITHOM KHCIIOTHI puiuTo: a) 17, 6) 20 u B) 21 mu1 0,2 H pacTBOpa TMAPOKCHIA HATPHS?

KonTpoabHasi padora «»

3amanus mo TemMe «DU3MKO-XUMHYECKHME METOJbl aHaIHM3a» OLECHUBAIOTCS CIEAYIOIUM 00pa3oM:
nepBoe, BTopoe - B 2 Oaiia; Tpetbe—ceapmoe B 1,5 Oana.

Bapmuanr 1

1. HcxonHblii  pacTBOp  XJIOPOBOAOPOAHOM  KHUCIOTHI oObemMoMm 25,0 e’ pa36aBuiIH
TUCTUIUpOoBaHHOM Bojoi 1o 100,0 v’ u MOJIYYIJIM aHATU3UPYeMbIil pactBop. Otobpanu 20,0 o’
3TOrO pacTBOpa, MPOBEJIN €ro MOTCHIIMOMETPpUYECKOE TUTpoBaHHe cTanAapTHeIM 0,1000 M pactBopom
TUIPOKCHU/Ia HATPUA U TOJIYUYWIN cienytomue pe3yabTaThl (V — 00beM nprbaBieHHOIO TUTPAHTA):

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

3
(677

pH 228 |25 |360 |700 |10,60 |11,49 |11,68

OHpC,Z[C.HI/ITe MOJIAPHYIO KOHICHTPAalHIO XJ'IOpOBOI[OpO)IHOﬁ KHCJIOTBI B aHAJIM3UPYCMOM PACTBOPE
Fpa(l)I/ILICCKI/IMI/I MCTOAAaMHU I10 BCEM YCTLIPEM KPUBBIM IMMOTCHIIUOMETPUUCCKOI'O TUTPOBAHUS.

2. [Moctpoiite uwHTErpanbHyl0O W IU(pGEepeHIIUATFHYI0 KPHBBIE IMOTCHIIMOMETPUYECKOTO
THTPOBAHMS U ONPEIEIUTE HOPMATbHOCT COJISHOMN KHMCIOTHI IIPU TUTPOBAaHUU 15 ey’ ee pacTBOpoM
eaxoro Hatpa (T(NaOH) = 0,004 r/cxwg) o ciueayromumM pesynbratam (V — 00beM NmpruOaBIECHHOTO
TUTPAHTA):

3.

V, en® 1,0 5,0 9,0 14,0 14.4 14,8

150 | 154 15,8 16,0 17,0 18,0

-E, uB 80 85 90 100 110 130




200 590 610 620 650 660

3. Haiit conpoTuBiieHHe pacTBOpa a30THOM KUCIOTHI (B OM), €ciy TUI0ab JIEKTPO 0B paBHa 11,2

oM, paccrosHue Mexay viekTpoaamu 0,65 cM, yaenbHas 351eKTponpoBogHocTs 0,15 Cmeem™,

4. Jlns psiaa cTaHAAPTHBIX pacTBOPOB YKCYCHOM KUCIIOTHI OMYyYEHBI CIEIYIONINE 3HAUCHUS YISIbHON
ANIEKTPONPOBOIHOCTHU:

Coerncoom MOb/1 0,083 [0,42 [ 0,83 [ 1,25 | 1,67

&,Cu comt 1,75 0,73 (0,45 [ 0,32 | 0,24

. -1
[Toctpouts rpaduk ¥ HAUTU TUTP KUCIOTHI, €CIIU yeIbHAsI 3JEKTPONPOBOAHOCTE paBHA 1,00 Cam -cm™.

4. Tlpu >neKTpOrpaBUMETPUUECKOM OIPEACIICHUN CBUHIIA B py[e JUIsl NMPOBEICHUS aHAIM3a B3sTa
HaBecka 0,6280 2. Macca anoma o anektpoinusa 11,8492 2, mocie 3eKTpoiu3a HCCIEeTyeMOro
pactBopa 12,1086 2. Beruucnurte nporieHTHOE cojiepKaHue CBUHIA B 00pasiie pyabl. [IpuBenure cxemsl
MPOLIECCOB, MPOTEKAIOIIMX Ha KaToAe W aHoJe, MOHHOE M MOJEKYISIPHOE YpaBHEHUS peakuuin
ANEKTPOIIH3A.

5. Hagecky uBetHoro criiaBa Maccoit 1,4420 2 pacTBOpUIIH U ITyTEM JIEKTPOJIN3A IPU IOCTOSIHHON
cune Toka 0,150 4 3a 50 mun BBIAEININ IOJHOCTLIO HA KaTOAE MeAb U Ha aHoze cBuHell B Buae PbO,.
Ompenenvre MacCOBYIO JIOJIIO MEIM U CBUHIIA B CIUIABE, €CIIM BBIXOJI TTO TOKY cocTaBisut 100 %.

6. Jlna onipeenieHus Xxpoma o MeToy 1o6aBok HaBecky ctanu 0,5000 2 nepeBenu B pacTBOP U €T0
oobeM posemu A0 50,0 cv®. B 1Be KOMOBI BMECTUMOCTBHIO 25,00 cm® TIOMECTHIIM AJMKBOTHI 3TOTO
pactBopa o 10 o, B OJIHY U3 HHUX J00aBWJIM CTaHAAPTHBINA pacTBOp xpoMa, coaepxarmmuii 0,002 2 Ce,
3aTeM B 00¢ KOJOBI - TIEPOKCHI BOAOpoja. PacTBOpbl B KoibOax ITOBENH JIO METKH, WU3MEPHIIN
ONTUYECKHUE TUIOTHOCTU U MONy4uiu 3HaueHus: A, = 0,15 u Ay, = 0,36. Haiitu maccoByto nomto (%)
XpoMa B CTaJIH.

7. OTHocuTeNnbHAsT ONTHYECKas IUIOTHOCTh TPeX CTaHAAPTHBIX PacTBOpPOB, coaepxamux 10,0;
12,0; 14,0 me Banamus 8 100,0 cm3, okazasiachk cootBeTcTBeHHO 0,24; 0,46;. 0,69. HaBecky cranu 0,2506
2 pactBopuiH, oosem jroenu a0 100,0 er®. B MEpHYI0 K0J0y BMecTUMOocThI0 50,0 e’ omectrmi 5,0
o’ (IMKBOTY) 2TOrO pacTBOpa, JOO0ABUIM MEPOKCH BOJOPOAA U JOBEIU O0OBEM JIO0 METKHU BOIOM.
OnTHyeckas TNIOTHOCTH MOTYYEHHOTO pacTBOpPa OTHOCUTENBHO pacTBOpA CpaBHEHHU S, cofiepskariero 8,0
me Baraus B 100,0 ear’, paBHa 0,33. Onpenenuts MaccoByIO 10110 (%) BaHAAMS B CTAJIH.



MNPUJIOKEHHUE 2

7. OIIeHO‘lHLIe cpeacrea AJid MIpoOBEACHUSA l'lpOMe)KyTO‘IHOi/i aTrecranmum
HpOMe)KYTOLIHaH arrecragus numeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIKCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpel[eJIeHHblf/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHUS] U OLIEHOYHbIE CpeACTBA JJs NPOBeleHHSs
NMPOMEKYTOYHOM ATTeCTAINH:



Kon
WHIUKaTOpa

Nupukarop qocTuxeHust
KOMIIETEHIINH

O1neHOYHBIC CPEACTBA

VYK -1: CnocoOeH oCyIecTBIsATh KpUTHYECKUI aHATN3 TPOOJIEMHBIX CUTyalluii HA OCHOBE CUCTEMHOTO MOJIX0/Ia, BEIpabaThIBaTh CTPATErHIO JEHCTBUI

YK-1.1: AHanuzupyet poOJIEMHYIO Ilepeuens meopemuueckux 60npocos
CUTYAIIUIO KaK CUCTeMY, BhIBIISIA ee [ 1. OCHOBHBIE 3arps3HUTENH BO3AyXa.
COCTaBISIIOLIME U CBSI3M Mexay [ 2. UeM oOycrnoBieH NapHUKOBBIN 3P herT?
HUMU 3. TlosicHUTE XUMH3M pa3pylICHUs] 030HOBOTO CIIOSI.
4. OCHOBHBIE 3aTPS3HUTEIH BOIBI.
5. Yro Takoe mpeneabrHo A0MyCTHUMBIM cOpoc?
6. Yem omacHbI eHOJIBI?
7. OCHOBHBI€ 3arpsI3HUTENH [TOYUBBI.
8. Uewm omacHbI TAKENbIE METAIUIbI?
9. UYewm omacHbI HEPTEIPOAYKTHI?
YK-1.2: Kputnuecku OIICHUBAET Ilpumepnvie npakmuyeckue 60npocyi.
HAJIeKHOCTh HMCTOYHHUKOB 1.IlpuBennTEe NCTOYHUKU U MEXAHU3M IOSIBIICHUS CEPHOI KHUCTOTHI B aTMOc(epe.
uH(popMaIuy, pabotaer c 2.IlpuBeauTe UCTOYHUKY U MEXAHU3M TOSBICHUS a30THOM KUCIIOTHI B aTMocq)eg)e.
MPOTUBOPEUYNBON MH(pOpMarmenn u3 3.CTouHas BOJA COEPKHUT KOJUIOMIHBIE YACTUII, OKCHIBI XpoMa, noHsl Cd™, Pb* CN u
pa3HBIX HCTOYHHUKOB, ompesenseT | peromn. [Ipeanoxxure MeToapl OUUCTKUA CTOYHON BOJBI.
poOebI B uH(popmManuu, 4 TlosicHUTE XUMU3M pa3pyLIeHHUs] 030HOBOIO CIIOS.
HEOOXOIUMOM JUTST peleHus 5.Vkaxute HauOonee palMOHAIbHBIE METOMABbI (M0 YYBCTBUTENBHOCTH, CEIEKTHBHOCTH U
po0sIeMHON CUTYyalluH, U 9KCIIPECCHOCTH) ONPE/IEIICHNS OPraHMYECKHUX BEIIECTB B BO3IyXe U BOJIE.
MPOEKTUPYET TMpOILEeCcChl MO HUX 6.Ilepeuncnure OCHOBHBIE METOABI oOmpereneHus aszora, (ochopa B mouBax. Kakumu
YCTpaHEHUIO METOJIaMU OTIPEAEISAIOT KUCIOTHOCTh MOYB?
YK-1.3 Pa3zpabatbiBaeT M coaepikaTeIbHO Ilpumepnuvie npaxmuueckue 3a0anus:

apryMEHTUPYET CTpaTEruIo
penieHus: mpoOJeMHOM CUTyaIluu Ha
OCHOBE CUCTEMHOTO u
MEXIUCIUITIMHAPHOTO  MOJIXO0B;

-2 o
1. Ecnu koHUeHTpauus pactBopenHoro coeaunenus kaamus (I1IJIK 10™ mr/im) B ctouHoit Bosie
cocraBisieT 10 MMOJIB/, TO BO CKOJIBKO pa3 HEOOXOIUMO pa3daBUTh BOAY, YUTOOBI MOKHO
ObUIO CIMBATh €€ B KaHAIM3alH0?

2. Paccuwmraiite romoByto mnorpedHocTh B Ca(OH), mns meditpanmmszanuu SO, ma TOC




Kon
WHJUKaTOpa

WNHnukaTop AoCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

CTPOUT  CLIEHApUU  pealu3aluu
CTpaTeruu, Ompenessis BO3MOKHBIE
PUCKM W TMpejiaras MOyTH HX
YCTPaHEHHUS

motHocThio 1000 MBT, paboTarormieit Ha MazyTe.

Paccunraiite ymeHbIIeHHWE KOHIEHTPAlMM [HMAHWJI-MOHOB B CTOYHBIX BOJAX IIOCTE
OH-annonupoBanus, eciiv KoHIeHTpaius nonoB OH Bozpocna Ha 34 Mr/i.

Paccumraiite ymeHbIICHHE KOHIIEHTpAlMM HOHOB KaaMHS B CTOYHBIX BOJAxX IOCIE
Na-KaTHOHUPOBaHMS, €CIIM KOHIICHTPAIUs HOHOB HAaTpuUs Bo3pocia Ha 46 Mr/i.
PaccumraiiTe yMmeHbIICHHE KOHLIEHTPAlMM HOHOB PTYTH B CTOYHBIX BOJAX IIOCIE
Na-KaTHOHUPOBaHMS, €CIIM KOHIICHTPAIMs HOHOB HATPHUs BO3pocia Ha 69 Mr/i.

I1K-3 CnocoGeHn ompenensiTh HOPMATUBHBIE YPOBHM JIOIYCTUMBIX HETraTHUBHBIX BO3JCHCTBHUN Ha 4YelIOBEKa U OKPYKAIOLIYIO Cpelly; MPOBOAMTH
U3MEpEHUsl YPOBHEW OMacHOCTEH B cpefe oOuTaHus, o0pabaThiBaTh MOITYYEHHbIE PE3YJIbTAThl, COCTABIATH IPOTHO3bI BOZMOYKHOI'O PA3BUTHUSl CUTYalUU;
aHAJIN3UPOBaTh MEXaHU3MBbl BO3JCHCTBYS OMIACHOCTEN HA YEJIOBEKA, ONPEAEIATh XapaKTep B3aUMOJEHCTBUS OPraHU3Ma 4YeJIOBEKA C OIACHOCTSIMH CPENbI
OOUTaHUs C YUETOM CHEIH(PHUKH MEXaHH3Ma TOKCHYECKOTO JCHCTBHS BPEIHBIX BEIIECTB, SJHEPTETHUECKOTO BO3ICHCTBUS 1 KOMOMHUPOBAHHOTO IEHCTBUS
BpEJIHBIX (DaKTOPOB; ONPEEIIATh ONACHBIE, YpE3BbIYAHO ONIACHBIE 30HbI, 30HbI IPUEMIIEMOTO PUCKA

I1K-3.1 OcymecTBisier MOHHUTOPHHT Ilepeuenv meopemuueckux 6onpocos
($yHKIIMOHUPOBAHUS CUCTEM 1. Kaxue npuGops! UCHIOIB3YIOTCS 1711 KOHTPOJIS COCTaBa BO3yxa?
o0ecrieueHus u yIpaBIeHUS 2. B Buje kakux ra3oB HaXOJATCs B BO3AYX€ 3arpsA3HAIONINE KOMIIOHEHTHI?
OXpaHOM  OKpYXarollel  cpensl, 3. Kakue nHCTpyMEHTAIBHBIE METO/IBI UCTIONB3YIOT JJISl H3BJICUCHHUS BEIISCTB?
OXpaHOW TpyaAa, 0e30MacHOCThIO B 4. Kaxue MUKpO3JIEMEHTHI ONPEEIIIOT aTOMHO-DMUCCUOHHBIM METO10M?
Ype3BhIYAIHBIX CUTYALIUAX 5. Kakue MUKpo371€MEHTBI ONPeNesoT aTOMHO-a0COPOIIMOHHBIM ~ METO/10M?
6. Kakue MUKpO3JIEMEHTHI ONPEAETSIOT MOHHON XpoMaTorpadueit?
7. Haitte onpenenenus [1IJIK, TIAY, OBYB, I11B, I1/1C.
I1K-3.2 IIpoBoaut [JIAHUPOBAHUE u Ilpumepnvie npakmuueckue 60npochwi.
JOKYMEHTAJIbHOE  COIPOBOXK/IEHUE 1. B razoBbIix BeIOpocax 0OHapy»eHbI JUOKCU]] CEPBI, YIIIEBOAOPObl, (EHO U Mapbl PTYTH.
NeSITebHOCTH 10 coOmroeHuto wi [ [Ipemioskure MeTo bl OYUCTKH ra3a OT 3TUX BPEJHBIX KOMIIOHEHTOB.
JIOCTUKEHUIO TpeOoBaHMi 2.PaccMoTpuTe METOJBI 00€3BPEKMBAHUS TAa30BBIX BHIOPOCOB TEIIOBBIX JJIEKTPOCTAHITUH.
HOPMAaTUBHBIX akToB B cdepe| Hammmmre ypaBHEHHS NPOTEKAIOUMX IPU 3TOM PEAKIIUH.
OXpaHbl  OKpYXarollel  cpenbl, 3.Tlo xakuM HOpMATHUBaM OIEHUBAIOT Ka4eCTBO aTMOC(HEPHOTO BO3IyXa?
OXpaHbl TpynAa, Oe3omacHOCTH B 4. B xakux npenenax HOpMUpPYeTcs CoJepKaHue KOMIIOHEHTOB B Bojie?

qpesquaﬁHHx CUTYyallUAX

5. B kakux npenenax HOpMUpyeTCs cofepKaHNe KOMIIOHEHTOB B BO3/1yxe?




Kon
WHJUKaTOpa

WNHnukaTop 1OCTHKEHUS
KOMIIETEHIIUHU

O1neHOYHBIC CPEACTBA

I1K-3.3

CriocobeH OCyIIeCTBIATh KOHTPOJIb

COoIepKaHUS B UCTIPAaBHOM
COCTOSIHUM CHCTEM M  CpEICTB
3alIUTBl  OKpYKAaIOIIeH  Cpepbl,
pabo4ynx MecT, CUCTEM U CPEJCTB
3alIUTBl  NPH  YPe3BBIYANHBIX
CUTYaIHsX. Criocoben
OCYIIECTBIIATh KOHTPOJIb
BBIIIOJIHCHU A 3aIlJTaHUPOBAHHBIX
MEpOTPUATHI o OXpaHe

OKpYXaIoLIeH cpe/ibl, OXpaHe Tpy/a,

obOecrnieueHnr0  0OE€30IaCHOCTA B
Ype3BBIUANHBIX  CHUTYyallMsIX  Ha
00BEKTE

N

ok~

©

Ilpumepnvle npakmuueckue 3a0anun:
Kaxkoit 006éM 030Ha pa3pymiaeT 2 1 XJiop3TaHa?
Ckonpko CO; obpazyercs u3 20 1 CO?
Kakoii 0665éM NO o6pasyercs npu cxxuranuu 100 T HeTH (conepkaHue a3oTa B epecuéTe Ha
ananuH coctasisieT 30%).
Paccuuraiite kucinotHocts 100 11 Boabl, B KOTOpbIX pactBopuics 1 1 SOo.
CKOJIBKO HY)KHO aKTMBUPOBAHHOTO yriist st ouucTku 1000 1 Boabl oT 30 Kr OpraHuYecKux
npumecen?
CKOJIbKO HYXHO XJIOpH/a LUHKA JUIsl ocaxaeHus cepoBogopoa B 200 J1 BoJbl, KOHLIEHTpaLUs
KoToporo B Boje coctasiser 300 mr/n?
CkoyIbKO HE00X0auMO Ccyib(huaa HaTpUs i TNepeBeiaeHus cosei nuHka (c=20 MI‘/MB) B
HenoJABIXHY0 Gopmy B 100 M° 104BBI?
Ha ckonbko yBeIMYUTHCS KUCIOTHOCTD 3 M° OUBHI npu BHeceHnu B He€ 100 T NH4NO3?
Ha tutpoBanue 100 M Bozs! 3aTpauero 20 mi 0,05 M pactBopa komiuiekcona ll1. Berancaure
0O0IITyIO KECTKOCTH BOJIBI.

[IK-4 CnocobeH OpueHTHpPOBATHCS B OCHOBHBIX IpoOjieMax TeXHOCPEepHOH 0e30macHOCTH; MPUHUMATh Y4acTHE B HAYYHO-HCCIEIOBATEIbCKUX
pa3paboTKax 1o NpouIo NOArOTOBKU: CUCTEMAaTU3UPOBATh HH(POPMAILIUIO 110 TEME UCCIIE0BaHUM, IPUHUMATD yJacTHe B SKCIIEpUMEHTax, 00padaThIBaTh
MOJTyYEHHBIE JAHHBIE; pellaTh 3aJa4u NPO(EeCCUOHANBHON AEATEIbHOCTH B COCTABE HAYYHO-UCCIEA0BATEIbCKOIO KOJIJIEKTHBA; UCIOIb30BATh 3aKOHBI U
METO/bl MAaTEMaTHKH, €CTECTBEHHBIX, TYMAaHUTAPHBIX U SKOHOMUUYECKUX HAYyK MPHU PEHIeHUH NPOoPEeCcCHOHANBHBIX 33a]a4; MIPUMEHATh Ha IPAKTUKE HABBIKH
IIPOBEJICHUS U ONMCAHUS UCCIIEIOBAHMI, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX

[1K-4.1

B COCTaBe
HAYYHO-HCCIIEIOBATEIIbCKOTO
KOJUICKTHBa MNPUHUMACT Yy4aCTUC B
pa3paboTke u
9KOJIOTO-9KOHOMHYECKOM

Ilpumepnvle npakmuueckue 60npocsl

Hogas npuponooxpanHas TEXHUKA U TEXHOJIOTHH

1.MeTonpl aHanM3a cOCTaBa a’po30Jiei U MbLIeH

Jl7is u3BIeYeHHs U3 BO3/IyXa BEIIECTB UCIOJB3YIOT (PUIBTPHI, MOTIOTUTENbHBIE a0COpOEpHI.

ATMOC(EpHYIO NbUIb BBIICISIOT U3 BO34YyXa METOJIaMHU 3JIEKTPOCTATUYECKOTO OCAKICHHUSI.




Kon

WNHnukaTop AoCTHKEHUS

O1neHOYHBIC CPEACTBA

WHIUKATOpa KOMIIETEHIIUU
000CHOBAaHMHU IIJIAHOB BHCAPCHUA OHpGIIeHSIeMBIG MHKPO3JICMCHTBI MeTOI[ aHalJli3a
HOBOW MPUPOJOOXpPAaHHOW TeXHHKH || Ag,Ba,Ca,Co,Cr,Cu,Fe,K,Mg,Mn,Na, Ti,V,Zn  (okono | ATOMHO-3MHCCUOHHBIN
¥ TEXHOJOTHH, HSKOHOMHYECKOM || 22 dIeMEHTOB)
PEryJIMPOBaHAN IIPUPOJOOXPAHHOM Se, Te , ATOMHO-a0CcOPOIIMOHHBII
JeATEIbHOCTH OPraHu3aluu CI', NOs, SO4~ Wonnas xpomarorpacus
2.MeTo/ibl aHaJIM3a PUPOTHBIX ¥ CTOYHBIX BOJI
Onpenensiemble aneMeHThl | OOBEKT aHAIN3a Merton onpenesieHust IIpenen o6Hapyx eHUs
Al,Ba,Ca,Cd,Co,Cr,Cu,Fe, | Peunas Bona ATOMHO-?MUCCHOHHBII 0,03-4,8
K,Mg,Mn,Ni,Pb,Sn,V,Zn MKT/JT
Hg CTouHbBIE BOBI HeiitpoHHO-akTHBAaLIMOHH
bIN
Sb,Se Mopckue BOJIbI ATtoMHO0-a0CcOpOIMOHHBIH | 7-50 Mr/n
Cd,Co,Cr,Cu,Mn,V,Zn Mopckue BObI Heiirponno-aktuBanuons | Sur-0,3 Mxr
bIN
3.Mertoabl aHan3a II0YB
MCTOJII)I OMMpCACIICHUA O6HI€FO COZACPpIKaHNA DJJICMCHTOB OCHOBAHLI Ha IPCABAPUTCIBHOM
Pa3JI0KCHUHU 06p331.[3. KHCJIIOTAMU WJIK MEJI0YaMH U TOCJICAYIOMIEM OIIPCACICHUU 3JIEMCHTOB B
pacTBOpax XUMUYECKUMHU U HHCTPYMEHTAIILHEIMU METOAMU.
Ilokazarenb Meron
Unentuduxarus " KOJIMYECTBeHHOE | MomneKysipHast abcopOuHOHHAsK CIIEKTPOCKOIIHS,
OIpeJIeJIeHHe OpPraHUYeCKHX, MUHEpaJbHBIX | Xpomarorpadus, macc-crekrpomerpusi, AMP.
BEILICCTB
AHann3 MOYBEHHBIX PaCTBOPOB doromerpust TUIAMEHH, aTOMHO-a0COpOLMOHHAs
CIICKTPOCKOIINSI, TOTCHIHOMETPHS
I1K-4.2 B cocTaBse Ilpumepnvle npakmuueckue 6onpocut

HAy4YHO-UCCIIEIOBATEIBCKOIO
KOJUIEKTHBA IPUHHUMAET y4acTHE B
pazpaboTke  MepompusiTUd 1O
CHI)KCHMIO TIOXKAPHBIX M JIPYIHX
PHUCKOB YpE3BbIYANHBIX CUTYyallUI

VcTtounuku u ¢pakTopbl 3KOJOTHYECKOT0 PUCKa

HcTouHuk dakrop

AHTpOHOFCHHOC BMCIIATCIILCTBO B PaprHICHI/IC J'laH)IIHa(i)TOB npu 21061:.1‘{6 ITOJIC3HBIX HMCKOIIACMBIX,

MIPUPOJHYIO CpEny oOpa3zoBaHHe HCKYCCTBEHHBIX BOJIOEMOB; MHTEHCHUBHAS
MEJHOPAIHsT, HCTPEOICHHE JIECOB

TexHOreHHOE BIUSHHE Ha OKPYXAIOIIyI0 | 3arpsA3HCHHE BOJOEMOB, AaTMOC(EpPHOr0 BO3AyXa BPEIHBIMHU

NPUPOJHYIO CpPeny BEIIECTBAMH, IIOYBBl — OTXOJAMH TIPOM3BOJACTB; H3MCHEHHE




Kon

WNHnukaTop AoCTHKEHUS

O1neHOYHBIC CPEACTBA

WHUKATOpa KOMIICTCHITHH
Tra30BOTO cocTaBa BO31ayxa, SHEPreTUICCKOE 3arpsI3HEHUEC
o6uocdeps
[IpuponHoe siBneHue 3eMyeTpsiceHHe, W3BEpP)KEHHE BYJIKaHA, HABOJHEHHE, YparaH,
moJKap, 3acyxa
[Ipennoxxute IUIAHUPOBOYHBIC, TEXHOJOTMYECKHE U  CHEIUAIbHBIE  MEpPONPUATHUSA,
HaIpaBJICHHBIC HA COKpAICHIE 00bEMOB BRIOPOCOB M CHIKEHUE UX TTPU3EMHBIX KOHIICHTPAIIHHA.
Paccuuraire:
1.Ckonpko CO; obpazyercs u3 20 1 CO?
2.Kaxoit 006éM NO o6pasyercs npu cxxuranuu 100 T HedTH (conepkaHue a3ora B mepecuérTe Ha
ananuH coctasisieT 30%).
I1K-4.3 B COCTaBe Ilpumepnvle npakmuyeckue 3a0anus

HAYYHO-HCCIIEIOBATEIIHCKOTO
KOJUIEKTUBA NMPUHUMAET y4yacThe B
OLICHKE  pEe3yJIbTaTHBHOCTH u
3¢ (HeKTUBHOCTH CHUCTEMBI
YIPaBJICHUS OXPaHOU TpyAa

3anonuTe Tabnuiy. OCHOBHBIE HCTOYHUKH BBIOEPUTE U3 CITUCKA.

OcHOBHBIE 3arPA3HUTEIHM BO31yXa H UX BO31eHCTBHE HA IPHPOAY
3arps3auTEeNN atMochepsl OcHoBHbIE uctouHuky | BosapelictBue 3arpssHuTened  Ha
3arpsisHEHUH TIPUPOJTY M YeJIOBeKa

Oxcupl yraepoaa (CO, COy)
Oxcupl cepol (SO,, SO3)

Oxcuupl azota (NO, NO,)
BsBemeHnsle BeniecTsa (IbLIb, CaXa)
PagnoakTHBHEIE BEIIECTBA

BemectBa, 3arpssustomue atmMocepy OCHOBHBIE MCTOUYHMKH 3arps3HeHuil BozneicTBue
3arpsi3HUTENE Ha npupoay U denoeka Oxcunbl yriepona (CO, CO2) Okcuasl cepol (SO3 SO2)
Oxcupst azota (NO, NO2) B3BenieHHbIe BelecTBa (MbLUIb, caka) PagroakTuBHBIE BEIIECTBA

HcTouynnku, BhIIesA0INE ATMOC(epHbIE 3arpsA3HUTEIN

TpaHcnopT; IIEMEHTHBIE 3aBO/JIbI; aBAPUH Ha aTOMHBIX PEaKTOpax; MPOU3BOACTBO, HA KOTOPOM
CKUTalOT yrojib, CJHAHIBl, HEPTENPOAYKTH, TOpd; MPOU3BOACTBO AaTOMHOTO OPYXKHS;
MIPOU3BOJICTBO JKee3a, MO, CEPHON KHUCIOTHI, A30THON KHUCJIOTHI, TEIJIOBBIE CTAHIMH U
AJIEKTPOCTAHIINH, paboTaroIIHe Ha yrie, Topde, Ma3yTe; B3pBIBBI ATOMHBIX M BOJOPOIHBIX O0MO.




6) HOpﬂ)IOK MMpoBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTalluM, IIOKa3aTe¢/JIn U KPUTEPUH
OICHUBAHUA:

[IpomexxyTouHast arrecTalus MO TUCHUIUIMHE «DKOAHAIMTHYECKAash XUMHS» BKIIOYACT
TEOPETUUECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOCHHS 00yUYaIOUUMUCS 3HAHUM, U
MPAKTUYECKHE 3aJjaHMsl, BBISBISIIONINE CTENEeHb CHOPMUPOBAHHOCTH YMEHUW U BIaJCHUH,
poBOAUTCA B (hOpMeE HK3aMEeHa.

DK3aMeH 10 ,HaHHOﬁ JUCHUIINIMHE IIPOBOIUTCS B YCTHOI>'I (bopMe I1I0 3K3aMCHAallMOHHBIM
6I/IJ'IeTaM, Ka)K,Z[BIﬁ M3 KOTOPLIX BKJIFOYACT 2 TECOPCTUUCCKHUX BOIIPOCa WU OAHO ITPAKTUYCCKOC
3aJaHHuC.

Ilokazamenu u Kpumepuu ouenHueanus IK3amena:

— Ha OLEHKY «OTJIHYHO» (5 OamioB) — oOOyyarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHb
Cc(OPMHPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe U IIIyOOKOE 3HaHHE
y4eOHOro MaTepuajia, CBOOOJHO BBINOJHSAET MNPaKTHUECKUE 3aJaHMsl, CBOOOIHO OIEepUpyeT
3HAaHUSIMM, YMEHUSIMH, IPUMEHSET UX B CUTyallUsAX MOBBIIICHHOMN CI0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamna) — oOOydYaroUIMiics JAEMOHCTPUPYET CPEAHHIl YPOBEHBb
c(OPMHUPOBAHHOCTH KOMIICTCHIIMA: OCHOBHBIC 3HAHMS, YMCHHS OCBOCHBI, HO JOIMYCKaIOTCS
HE3HAYUTENbHbIE OIMOKH, HETOYHOCTH, 3aTPYAHECHHS [IPH aHATUTHYECKUX OTepallusiX, IEPeHoce
3HaHWI U YMEHUW Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YyAOBJIETBOPUTEJIbHO» (3 Oayna) — oOydarouuiics 1eMOHCTPUPYET MOPOTOBBIH
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIUI: B X0JI€ KOHTPOJBHBIX MEPONPUATHH JOMYCKaIOTCS
OLIMOKH, MpPOSBISETCS OTCYTCTBUE OTAEIbHBIX 3HAHWN, YMEHHH, HaBBIKOB, OOyyaromuics
WCIBITHIBACT 3HAYUTENIbHBIE 3aTPYJHEHUS MPU ONEPUPOBAHUM 3HAHUSAMU U YMEHUSMU NIPU UX
IIEPEHOCE HAa HOBBIE CUTYAIUH.

— Ha OIEHKY «HEeY/0BJIeTBOPUTEILHO» (2 Oamia) — oOydaromuiicss IeMOHCTPUPYET 3HAHUS HE
6osee 20% TeopeTHuecKoro MaTepuana, I0MyCcKaeT CylleCTBeHHbIC OIMOKHU, HE MOXKET IMOKa3aTh
HHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTHIX 3aj1a4.

— Ha OLIEHKY «HeY/10BJ1eTBOPUTEeJbHO» (1 Oamn) — oOyuaromuiicss He MOXeT IOoKa3aTh 3HAHHs Ha
YpOBHE BOCIIPOU3BENEHUS U O0BsICHEHHS] HH(POPMAIIUU, HE MOXKET MOKa3aTh UHTEIUIEKTyalbHbIE
HaBBIKU PEUICHMs] MPOCTHIX 3a]1a4.



