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1. NacnopT oLeHOYHbIX CPEACTB NO AUCLUNINHE «XUMUAY

Ons  dopMupoBaHMUsA, KOHTPONA W OLEHKM pe3ynbTaTOB  OCBOEHMUSA
06le06pa3oBaTeNbHON ANCUMNAUHBI «XUMUS» pa3paboTaHa CUCTEMA OLEHOYHbIX
MeponpuaTuii, yuntbiBaowas tpe6osaHus ®roC CO0 (npepmeTHble pe3ynbTaTthl) U
OrocC Cro (obwue n npodeccmoHanbHble KOMNETEHLMUN).

BaxkHOM 0COBEHHOCTbIO CMPOEKTUPOBAHHOW CUMCTEMbI OLEHMBAHUA ABAETCA
COrNacoOBaHHOCTb OLEHOYHbIX MEpONpUATMIA M 3aniaHUPOBAHHbLIX pPe3yNbTaToB
obyuyeHus. Kaxpoe ouleHOYHOE MeponpusTUE HAnpaBieHO Ha dhopMUpOBaHUE UIW
n3MepeHue 3HaHuUs / YMeHUs B KOHTEKCTe, YKa3aHHOM B pe3y/bTate 00y4eHus.

B nucumnnmHe «XuMusa» K OCHOBHbIM OLEHOYHbIM MEPONPUATUAM OTHOCATCA:
3aflaHns B TeCTOBOM (hopMe, MpaKTUYeCcKMe 3afaHuWs HA COCTaB/IEHWE ypaBHEHUM
peakuuii, KnaccuuKaumio M HOMEHKNATYPY XMMUYECKUX COEAUHEHUN, pacyeTHble
3apauu, nabopatopHble paboThl, NPAKTUKO-OPUEHTUPOBAHHbBIE 3aflaHNA (pacyeTHble 1
TeopeTuyeckue). B npuknagHbix MOAYNAX B KayecTBe OLEHOYHbIX MepOonpUATUIA
TaKKe 3anjaHnpoBaHbl KENCbI M y4eOHO-UCCe0BaTENbCKIME NPOEKTI.

Peanu3aumsa OUEHOYHbIX MEpPONPUATUIA MO XMMWUM 3anNaHMpPOBaHA B PaMKaX
TeKylero, pybexHoro (TeMaTMyeckoro) KOHTPONS U NPOMEXYTOYHOM aTTecTauuu no
AUCLUMNNHE.

CucteMa OUEHOYHBLIX MEPONPUATUA MO XMMUM NpeAcTaBieHa B nacnopte
OLLeHOYHbIX cpeacTB (Tabnuua 1).



Tabnuua 1. MacnopT oueHOYHbIX CPeacTB No aucuunanHe «Xumusay (Bapuant 2)

Ne Moaynb / Paspen / Tema Pe3ynbTat 06yueHus Tunbl OLEHOYHBIX MEPONPUATUI
I | OcHoBHOe copepxaHue
1 |Pasgen 1. OcHOBbI CTpOEHUA ®opmynupoBaTh 6a30Bble NOHATUSA U
BelWecTsa 3aKOHbI XUMUM
1.1 |CtpoeHue atomoB xumuyeckux  |CocTaBnaTb xummuyeckue Gopmybl 1. TecT «CTpoeHMe aTOMOB XUMUYECKMX INEMEHTOB U NPUPOAA
3/IEMEHTOB U NpUpoAa coefiMHeHUi B COOTBETCTBUU CO XUMUYECKOW CBA3NY.

XMMUYECKOWN CBA3M CTeneHbio OKUCIEHUSA XUMUYECKNX 2. 3a1aum Ha COCTaBNEHNE XMMUYECKUX POPMYN ABYXATOMHbIX
3/IEMEHTOB, UCXOAS U3 BaJIEHTHOCTU U |coefuHeHnit (OKCMAoB, CyNbdUa0B, TMAPUAOB U T.N.)
371eKTPOOTPULATENBHOCTH

1.2 |MepnoanyecKmii 3aKoH U XapaKTepn3oBaTb XMMUYECKME MpaKTUKO-OpPUEHTUPOBAHHbIE TEOPETUYECKME 3alaHNSA Ha

Tabnuua [.U. MeHpeneesa 3/1eMEHTbI B COOTBETCTBUM C UX XapaKTepu3aumio XMMMYeckux anemeHToB: «MeTtannndeckue /
NONOXXEHWUEM B NEPUOLUYECKO HeMeTananyeckue CBOMCTBA, INEKTPOOTPULLATENBHOCTL U CPOACTBO
cucTeme Xummnyeckux anemeHTos [.M. |k 3NEKTPOHY XMMUYECKUX 3IEMEHTOB B COOTBETCTBME C UX
MeHpeneesa 3/1eKTPOHHbLIM CTPOEHUEM U NMONOXKEHUEM B NEPUOANYECKO

cucTeMe XuMmuyeckux anemeHtoB [1.M. MeHpeneesa»
2 |Pa3pen 2. Xumuueckue peakuum |CocTaBnsTb ypaBHEHMA U CXEMbI KoHTponbHas pa6oTa

XUMUYECKUX peaKLnii

«CTpOEH ue BelecTtea U XUMUYeCKUue peakunumn»




Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
2.1 |Tunbl XMMUYECKMX peakLui CocTaBnATb peakumu coefMHeHNS, 1. 3agaum Ha cocTaBneHne ypaBHEHWI peakLuit:
pa3noxeHus, 06MeHa, 3amelLeHus, — COeAMHeHMs, 3aMeLLeHNs, Pa3NoXeHNs, 0OMeHa 1 peakLmii
OKUCNNTENIbHO-BOCCTAHOBUTENbHbIE y4yacTUeM KOMMNEKCHbIX COefUHEHUN (Ha NpumMepe
peakunmn 1 peakuum FMAPOKCOKOMMNEKCOB alOMUHUA U LIUHKA);
KoMniekcoobpa3oBaHus (Ha npuMepe |— OKUCAUTENbHO-BOCCTAHOBUTENbHbIX PEAKLMIA C MCMOb30BAHNEM
FMAPOKCOKOMMNEKCOB alOMUHUA U MeTOAa 3NEeKTPOHHOTo 6anaHca;
UMHKA) C y4aCTMEM HEOPraHUYECKUX |- C y4acTMeM KOMMNEKCHbIX COeAUHEHUN (Ha NpuMepe
BeLeCTB FMAPOKCOKOMMNEKCOB LMHKA W aNtOMUHUA).
2. 3aaun Ha pacyeT KONMYECTBEHHbIX XapaKTEPUCTUK NPOAYKTa
peaKkLUnmu CoeAMHEHUs; MacCOBOW UM 0OBEMHOMN AONM BbIXOLA
NPOLYKTA peakuuu COeAUHEHNUSA OT TEOPETUYECKM BO3ZMOXKHOTO;
06bEeMHbIX OTHOLWEHMWII ra30B; KONMYECTBEHHBIX XapaKTEPUCTUK
UCXOAHbIX BELLEeCTB U NPOAYKTOB peakumuu; macchl (0bbem,
KONMYECTBO BelecTBa) NPoAyKTa peakLuu, ecim ofHO U3 BelecTB
[aHO B BUAE pacTBOpa C onpefeneHHon MaccoBomn fosnei
PaCTBOPEHHOTO BeLLeCcTBa
2.2 |IneKTponuTUYECKaS CocTaBnATb ypaBHEHUA XUMUYECKUX 1. 3afaHusa Ha coCTaBNEHNE MONEKYNSAPHBIX U MOHHbIX PeaKLui C
ANCCOLMALMA U MOHHbI OOMEeH  [peaKkLMu MOHHOTO 0OMeHA C y4acTUeM |y4acTUEM OKCUAOB, KUCOT, OCHOBAHUI U CONEN, MOHHbIX peaKLuil
HEOpPraHMYeCcKnx BeLecTB FMAPOAN3A CONEN, YCTAHOBIEHUE U3MEHEHUS KMCIIOTHOCTU CPeabl.
2. JlabopaTopHas paboTta «Peakunu rugponusa»
3 WUccneposatb cTpoeHue U CBOMCTBA KoHTponbHasa paboTta «CBOMCTBa HEOPraHUYECKUX BELLECTB»

Paspaen 3. CtpoeHue 1 cBoiCTBa
HEOpraHUYeCKUX BeLLecTs

HeopraHU4YeCKux seLlecTs




Moaynb / Paspen / Tema

Pe3ynbTart 06yueHus

Tunbl OLLEHOYHBIX MEPONPUATUI

3.1

Knaccudukaums, HomeHknatypa
W CTPOEHME HEOPraHWUYEeCKMUX
BELLECTB

Knaccuduumposats HeopraHuyeckue
BELLECTBA B COOTBETCTBUU C UX
CTPOEHMEM

1. Tect «HomeHKknaTypa v Ha3BaHWE HEOPraHUYECKMUX BELLECTB
NCXOAA N3 UX XUMUYECKON HDOPMYNbI UNU COCTABNIEHNE XUMUYECKON
(opMynbl UCXOAA U3 HA3BaHUA BELLECTBA NO MEXAYHAPOAHOW UK
TPUBUANbHOW HOMEHKNATYpeY.

2. 3apauun Ha pacyeT MaccoBOM f0M (MACChl) XMMUYECKOTO
3neMeHTa (coefMHeHNs) B MoNeKyne (cMmecn).

3. MpakTnyeckue 3agaHus no knaccubukaLmn, HOMEHKNAType 1
XUMUYECKUM (HOPMYNaM HEOPraHUYECKUX BELECTB Pas3iNyHbIX
KNnaccos.

4. NpakTnyeckune 3a,aHNs Ha ONpefeneHne XMMUIecKon
aKTUBHOCTM BELLECTB B 3aBUCMMOCTU BUJA XMMUYECKOMN CBA3M U
TMNa KPUCTANNYeCKo peleTku

3.2

®OU3NKO-XMMUYECKME CBOMNCTBA
HeOpraHM4yeCKux BeLLeCTB

YcTaHaBAMBaTh 3aBUCUMOCTb Cbl/I3MKO-
XMMUYECKNUX CBOMCTB HeopraHM4ecKunx
BeWeCTB OT CTPOEHUA aTOMOB U
MONEKYJ, a TaKXXe Thuna
KpMCTEU'IJ'IM‘-IGCKOVI PELWETKHN

1. Tect «0COGEHHOCTU XMMUYECKUX CBOMCTB OKCU0B, KUCNOT,
OCHOBaHWM, aMOTEPHbLIX TMAPOKCUAO0B U CONeiry.

2. 3aaHNA Ha COCTABNEHNE YPABHEHUW XUMUYECKUX PeaKLuii C
y4yacTueMm NpoCTbIX U CIOXKHbIX HEOPraHMYeCKNX BELLECTB: OKCUA0B
MEeTaNNoB, HEMETANNO0B M aM(OTEPHbIX 3IEMEHTOB; HEOPTraHUYECKUX
KMCNOT, OCHOBAHWUM U aMPOTEPHBIX TMAPOKCUL0B, HEOPraHUYEeCKUX
conei, xapaKTepu3yowWmnx Ux CBOWCTBA U CNOCOObI NOyYEHUs.

3. [paKTMKO-0pMEHTUPOBAHHbIE TEOPETUYECKME 3aaHNA Ha
CBOWCTBA M MONyYeHME HEOPraHUYeCKUxX BeLecTB.

4. JlabopaTopHas pa6oTa «CBoiicTBa METANNOB U HEMETANNOB»




Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
3.3 |Mpon3BOACTBO HeopraHuyeckux |06OCHOBbIBATL 3HAYEHME U MpaKTMKO-OpUEHTUPOBAHHbIE 3a[laHUsA MO COCTABNEHUIO
BEWeCTB. 3HayYeHue u NpUMeHeHNe HeOpraHMYeCcKMX BeLecTB |XUMUYECKUX PeaKLMil C y4acTMeM HEOPraHUYeCKUX BELLEeCTB,
npuMeHeHue B ObITY U Ha B 6bITOBOW M NPON3BOACTBEHHOW MCNoNb3yeMbIX AN UX UAEHTUDUKALMN U MPOMBILWEHHbIX CNOCO60B
npou3BoaCTBE [eATeNbHOCTYU YenloBeKa UX PU3NKO-  [nonyyeHuns
XMMUYECKUMU CBOCTBAMM
4 » WccnepoBathb cTpoeHue n cBoiiCTBa KoHTponbHas pabora
Pa3spen 4. CrpoeHue u cBoicTBa A P c P P 5
OpraHuM4yecKux selecTs «CTpoeHue U CBOWCTBA OpraHUYECKUX BELLECTB»
OpraHUYecKux BeLecTs P i P P ”J'
4.1 |Knaccudukaums, cTpoeHue u Knaccuduumnposatb opraHuyeckue 1. 3apaHus Ha cocTaBNeHUe Ha3BaHUN OpraHUYeCcKUX CoefUHeHNI
HOMeHK/aTypa OpraHuyecKux BELLeCTBA B COOTBETCTBUU C UX N0 TPMBWAIbHOW UAK MEXAYHAPOAHOI CMCTEMATUYECKOIA
BELLeCTB CTpoeHueM HOMeHKnaType
2. 3aflaHNA Ha COCTAB/IEHWE MOJTHBIX U COKPALYEHHbIX CTPYKTYPHbBIX
topMyn opraHMYecKux BelecTB OTAE/bHbIX KNacCoB
3. 3apayu Ha onpegeneHune npocTeiilueit hopmybl OpraHMYecKon
MONIEKYNbl, UCXOAA U3 INeMeHTHOro coctasa (B %)
4.2 |CBoiicTBa OpraHM4ecKux YctaHaBnuBaTh 3aBUCUMMOCTb hU3MKO- |1. 3afaHusA Ha cOCTaBNeHWE YPaBHEHUI XUMUYECKUX Peakuuii ¢

coefjMHeHUN

XMMUYECKNUX CBOMCTB OpraHun4yecKux
BELWECTB OT CTPOEHUA MOJIEKYN

yyactueMm opraHuyecKux BelecTB Ha OCHOBAHMM UX COCTaBa U
CTpoeHus.

2. 3ajaHuA Ha cOCTaBNeHUE YPaBHEHUW XMMUYECKUX peaKL i,
UANIOCTPUPYIOLLNX XUMUYECKME CBONCTBA C yYETOM MEXaHWU3MOB
NPOTEKaHWA AAHHbIX PEaKLUMIA N TeHeTUYeCKOW CBA3M OpraHnyecKunx
BeleCcTB pa3HblX Kaccos

3. PacyeTHble 3agayv No ypaBHEHUAM peakuui € y4acTmem




Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
OpraH1YecKux BeLecTB.
4. JlabopaTtopHas paboTta «[TonyyeHue aTuneHa u usyyeHue ero
CBOMCTBY
4.3 |OpraHunyeckue BelwecTsa B 060CHOBbIBaTb 3HaYEHUE U MpaKTMKO-OpUEHTUPOBaHHbIE 3ajaHWUA NO COCTABNEHMIO
KU3HeLeATeNbHOCTM YeNOBeKa. [MpUMEeHeHMe OpraHMYecKnX BELLeCTB B |XMMUYECKUX peaKLmnii C y4acTUeM OpraHMyYecKux BeLecTs,
Mpon3BOACTBO M NpUMEHEHUE ObITOBOM M NPOU3BOLACTBEHHOI MCNoNb3yeMblX ANA UX MAEHTUDUKALUYM B ObITY U NPOMbILLIEHHOCTU.
OpraH1yeckux BelecTs B [eATeNbHOCTHN YenoBeKa Ux hu3mnKo-
NPOMbILLIEHHOCTH XUMUYECKMMU CBOWCTBAMM
5 |Pa3pen 5. KuHetuyeckue u WUccneposatb pasHoBecue U ckopoctb |KoHTponbHas pabota
TepMOAUHaAMUYeCcKue XMMUYECKMX peaKLuun «CKOpPOCTb XMMUYECKOW peakLunmn n XMuMUYeCcKoe paBHOBECHEY
3aKOHOMEpPHOCTH NPOTEeKaHUA
XMMUYECKUX peaKLun
5.1 |KuHetnyeckue 3akoHomepHoctu |MccnepoBath BaMsHWE KoHUeHTpauun 1. JlabopaTtopHas paboTa Ha Bbibop:

NPOTEKAHNA XUMUYECKUX
peaKkuum

pearupyoLmx BeLWecTB 1 TeMnepaTypbl
Ha CKOPOCTb XUMUYECKUX peaKLiuil

- «Onpegenexune 3aBUCUMOCTH CKOPOCTU peakLum ot
KOHLEHTPaL MW pearnpyiolnx BelecTBy;

- «Onpegenexune 3aBUCUMOCTH CKOPOCTU peaKLum ot
TeMneparypbi».

2. NpaKTUKO-OpUEHTUPOBAHHbIE TEOPETUYECKME 3alaHNA Ha aHaNu3
(haKTOpPOB, BAUAIOLNX HAa U3MEHEHWE CKOPOCTU XUMUYECKO

peaxLum




Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
5.2 |TepmoauHamuyeckue WccnepoBath BAMAHME N3MEHEHUS 1. 3apaun Ha pacyeTbl TennoBbix IGHEKTOB XMMUYECKUX PeaKLUit U
3aKOHOMEPHOCTM NpoTeKaHus KOHLEHTPaLMM BELECTB, peaKLuu onpeAeneHue TMNa peakuuu (no TennoBomy 3P deKTy: IK30- 1
XUMUYECKNX peakuuii. Cpefbl M TEMNEpPaTypbl HAa CMeLeHe  [3HAOTEpPMUYeCKUe).
PaBHoBecKHe XMMUYECKMX XMMUYECKOro paBHOBECHSA 2. [paKTKO-OpMEeHTUPOBAHHbIE 3aaHUSA HA NPUMEHeHWe
peaKLuii npuHuuna Jle-lllatenbe ans HaxoXaeHUs HaNpaBNeHNUN CMelLeHNs
paBHOBECUSA XUMUYECKON peakLum 1 aHann3 pakTopos, BAUAIOLMUX
Ha CMeLLeHMe XMMUYECKOTrO PaBHOBECHS.
3. JlabopaTtopHas paboTa «M3yyeHne BAUAHNUA PasNUYHbIX
(haKTOpOB Ha CMeLeHNe XMMUYECKOTO PaBHOBECUA»
6 WccnepoBath fUcnepcHbie CUCTEMBI KoHTponbHas pa6oTta no teme «[ucnepcHole CUCTEMbI»
Paspen 6. lucnepcHble cucTeMmbl
6.1 [[ucnepcHble cucTembl U hakTopbl |Pasnnyatb UCTUHHBIE PACTBOPSI, 1. 3apaun Ha NpUroTOBNEHWE PacTBOPOB.
WX YCTONYMBOCTM KONNOMAHbIE PACcTBOPbI 1 2. [paKTUKO-OpMEeHTUPOBAHHbIE pacyeTHbIe 3aaHUs Ha
rpyboancnepcHble CUCTEMbl HA OCHOBE |[UCMEPCHbIE CUCTEMBI, UCNONb3YEMbIe B GbITOBOW U
XMMUYECKOrO IKCNepUMeHTa NPOU3BOACTBEHHOI AeATENbHOCTU YeNOoBeKa.
6.2 [WccnepoBaHue cBOMCTB WccnepoBath Gpusnko-xummnyeckue NlabopatopHas pabota (Ha Bbl6op):
[MCNEPCHBIX CUCTEM CBOWCTBA Pa3fNYHbIX BULOB — lpurotoBnexune pacTBopos.;
[MCNEPCHBIX CUCTEM - WiccnepoBaHne aucnepcHbIX cUCTEM.
7 WccnepoBath CBOMCTBA OPraHUYeCcKUX

Pa3pen 7. KauectBeHHble
peakuuu obHapyxeHUs
OpraHU4YeCcKUXx U HeopraHMYeCcKux
BELLEeCTB

U HeOpraHMYeCcKux BeLecTs C
UCNONb30BAHNEM KaYeCTBEHHBbIX
peakuui




Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
7.1 |O6HapyxeHue HeopraHuyeckux |MccnepoBath KauyecTBeHHble peakuun |1, JlabopaTtopHas pabota (Ha BbiGop):
KaTMOHOB W aHNOHOB HeopraHMYyecknx BeLecTB — AHanuTuyeckue peakumn katmoros I-VI rpynn;
— AHanuTMYeCKMe peakLmm aHMOHOB.
2. [TpakTnyeckune 3afaHuna Ha COCTaBNeHNE YPaBHEHNUI peaKkLui
o6HapyxeHuUs KaTuoHoB I-VI rpynn 1 aHWMOHOB, B T.4. B
MONEKYNAPHOW U MOHHOW hopMmax.
7.2 |06HapyxeHWe opraHMyecKux Wccneposath KayecTBeHHble peakumn | 1. JlabopaTtopHas paboTta (Ha Bbibop):
BELWEeCTB OTAENbHbIX KNAaCCOB C  |OpraHM4YecKnx CoeanHeHNn oTAeNbHbIX |— KayecTBeHHbIe peakumy Ha OTAENbHbIE KNAaCcChl OpraHnyeckux
NCNONb30BAHUEM KaYeCTBEHHbIX |KNaccos BeLeCTB;
peakummn — KauecTBeHHbIN aHann3 opraHNyecKknx CoefuHeHUn no
(YHKLMOHANbHbLIM rpynnam.
2. [TpakTnyeckune 3afaHuna Ha COCTaBNEHNE KAYeCTBEHHbIX peaKLui
0OHApYXeHWUsA OpraHMYecKUX COeANHEHNIA
IT | NpodeccmoHanbHO-OPUEHTUPOBAHHOE coaepikaHue (copepaHue NPUKNALHOro MOAYNS)
8 [Pa3pen 8. OueHuBaTh NOCNEACTBUSA GLITOBOM K 3awwura Keiica (c yyetom Gyayuieii npoceccuoHanbHo
Xvumus B 6bITY 1 NPOM3BOACTBEHHON AeATENbHOCTH LeATeNbHOCTH)
NPOM3BOACTBEHHOM yesoBeKa C NO3ULUiA IKONOrMYECKON

DEeATENbHOCTU Yel0BEeKa

6e3onacHocTu

Xumus B 6bITY 1
NPOM3BOACTBEHHOM
[eATeNbHOCTU YeNnoBekKa

OueHuBaTbh nocneacTsus 6bITOBON U
NPOVU3BOACTBEHHOW AEATENbHOCTH

yenosekKa € NO3ULMUIA 3KONOrNYECKOW

6e3onacHocTu

Keitc (c yueTom byayueit npodeccnoHanbHON fesTeNbHOCTH)
Bo3MOXHble TeMbl KeCoB:

1. NoTenneHne KNMMaTa 1 BbICBOOOXAEHME Fa30BbIX TMAPATOB CO
[iHAa OKeaHa.

2. bynywume matepuanel ans aBua-, MaWMHO- M NPUOGOPOCTPOEHUS.

3. HoBble maTepumansl a5 CoNHeYHbIX 6aTapeil.

10




Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
4. JlekapcTBa Ha OCHOBE pacTUTeNbHbIX NpenapaToB
9.1 |(Paspen 9.1. UccnepoBaHue v WHTepnpeTupoBaTh XUMUYECKNE 3awuTa yuebHo-UccnenoBaTeNbCKOro NpoekTa (¢ ydetom byayuweit
XUMMUYECKWi aHaNN3 06bEKTOB  |npouecchl U aBneHus B buocdepe npogeccUoHanbHOM feATeNbHOCTH)
6uocdepbl
9.1.1 [OcHoBbI nabopaTOpHON NPAKTUKM [BbINONHATL NOAHbINA LUK 1. NabopatopHas pabota «0cHOBbI N1AGOPATOPHOI NPAKTUKUY.
B NpO(eCcCcUOHaNbHbIX 3KCNEPUMEHTANbHOr0 UccnefoBaHnsA ¢ |2. TunoBble pacyeTbl N0 TEMATUKE IKCNEPUMEHTA.
nabopartopusx cobnoneHnem npaBun 6e30nacHoOro 3. 3apaun Ha BbluMCNEHWE CPeAHEro 3HaYeHNs IKCNepUMEeHTabHbIX
obpalueHus C BewwecTBamMm u AaHHbIX, MOTPELHOCTH.
nabopatopHbIM 060pyA0BaAHNEM 4. MNpepcTaBneHune pe3ynbTaToB IKCNEPUMEHTA B Pa3nyHoOM popme
(Tabnuua, rpaduk, oT4YeT, [OKNAL, NPE3eHTaLm).
9.1.2 |Xumunyeckuit aHanu3 npob Bogbl (MccnepnoBath xummuyeckuii coctaB npob |1. Tect «CBoiCTBa M COCTaB BOAbI».

BOAbI

2. 3afaHne «XMMMYeCKUit COCTaB BOAbI, TUM BOAbI U CNOCOOLI ee
npuMeHeHMs» (C UCNoNb30BAHUEM HOPMATUBHbIX AOKYMEHTOB).

3. NpaKTUKO-OpUEHTUPOBAHHbIE TEOPETUYECKME 3aiaHNSA HA COCTaB
BO/bl M CMOCOObI BbIPAXXEHUs KOHLEHTPALIWIA U nepecyeT
KOHLEeHTpaLmit (C MCNosb30BaHMEM HOPMATUBHBIX [LOKYMEHTOB).

4. JlabopaTopHas paboTa Ha BblIOOp:

— 0unCTKa BOAbI OT 3arpsA3HeHNii;

- Onpepgenexue pH BoAbl M €€ KNCNOTHOCTH;

— Onpepgenexue XecTKOCTU BOAbI M CNOCOOLI €€ YCTPaHeHUs
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Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
9.1.3 |XuMuueckuit KOHTpoNb KadecTBa |MccnepoBaTb XMMUYECKMIt COCTAB 1. Tect «OpraHnyeckne n HeopraHM4YecKkue BelLecTBa, BXOASLLNE B
NPOAYKTOB NMUTAHUS NPOAYKTOB NMUTAHUS COCTaB NPOAYKTOB MUTAHUSAY.

2. NpaKTUKO-OpPUEHTUPOBAHHbIE 3alaHNA NO KYNMHAPHOW TEMATUKE.
3. JlabopaTopHas paboTa (Ha BbIbOp):
— O6HapyXeHWe HUTPATOB B NPOAYKTAX NUTAHUS;
- WccnepoBaHne NpoAyKTOB NUTAHWA Ha Hanu4yue yrineBoaoB (MyKa,
TBOPOT, MOJIOKO, MOTYPT) Ha HasMuue yrneBoaoB (Kpaxman, rioko3a,
caxaposa)

9.1.4 |Xumuyeckuit aHanus npob noussl [WiccnepoBatb xuMmmuyeckuii coctas npob |1. TecT no Teme «XMMUYECKUiA COCTAB HEOPraHUYECKUX 1

NouYBbl OpraHuyecknx yaoopeHuiy.

2. 3apaHue «B3anmocBA3b cocTaBa noyBbl, TUM NOYBLI U €€
Ha3HaYeHUA.
3. JlabopaTopHas paboTa (Ha BbIbOp):
— O6HapyXeHWe HeopraHUYecKux npumecei B npobax noysbl;
— Onpegenenune pH BogHoOM
BBITAXKKM NOYBbI, €8 KUCJOTHOCTH U LLEN0YHOCTH

9.1.5 |WiccnepoBaHue 06beKTOB WccnepoBath XMMUYECKMIt COCTAB YueGHO-UCcCneaoBaTeNnbCKMU NPOEKT B 061aCTH UCCNeA0BaAHNS

6nocdepsl

06beKTOB 6MoCcthepsbl Ha Npumepe
NPOAYKTOB NUTAHUSA, BOAbI U NOYBbI

06beKTOB GMOChEpSI.

B03MOXHble TEMbl NPOEKTOB:

1. WccnepoBaHue cocTaBa MUHEPAIbHOW BOAbI U PEKOMEHAALMM NO
ee UCNoNb30BaHMI.

2. WccnepoBarue paspylatollero AeNcTBMA NPUPOSHOA BOAbI HA
CTPOUTENIbHbIE MAaTEpUANDbI.

3. CocTaBneHue npoekTa LBeTHMKA/0roposa/casna B 3aBUCMMOCTH
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Moaynb / Paspen / Tema

Pe3ynbTart 06yueHus

Tunbl OLLEHOYHBIX MEPONPUATUI

0T COCTaBa NPoaHanM3npPOBaHHbIX MOYB.
4. CocTaBneHue c6anaHCMpPOBAHHOIO MeHIO Ha fieHb (Hefento) B
3aBUCUMOCTY OT COAEPXKAHUA XUMUYECKUX MAKpPO K
MUKPO3/IEMEHTOB B MPOAYKTAX NUTAHUS.

5. iccnepoBaHmne KadectBa NUTLEBOI BOJbI.

6. MiccnepoBanune npo6 BoAoNpOBOAHOM BOAbI HA NpeaMeT
YCTPaHeHMA XKeCTKOCTH.

7. YcTpaHeHMe eCTKOCTU BOfbl B CENIbCKOXO3ANCTBEHHOIA
AeATENbHOCTU

9.2

Paspen 9.2. UccnepoBaHue u
XUMUYECKUil aHanu3 06beKToB
TexHocdeps!

WHTepnpeTUpoBaTh XMMUYECKHUE
NPoLEcch U ABNEHUS B TeXHOCHepe

Yye6Ho-uccnenoBaTenbCKuii NPoeKT (¢ ydeTom Gyayuieit
npodeccuoHanbHOI AeATeNbHOCTH)

9.2.1

OcHoBbl 1abOpaTOPHOI NPAKTUKM
B NpO(eCcCcUOHaNbHbIX
nabopatopusx

BbINONHATL NONHBIN LMKN
3KCNepUMeHTaNIbHOTO UCCNef0BaHUA C
cobnoneHnem npaBun 6e30nacHoro
obpalueHus C BewWecTBamMm u
nabopaTopHbIM 060pYyAOBaAHNEM

1. JlabopaTopHas pab6oTa «OcHoBbI 1a6OPAaTOPHON NPAKTUKUY.
2. TUnoBble pacyeTsbl N0 TEMATUKE IKCNEPUMEHTA.

3. 3apaun Ha BbluMCNeHue CpeAHero 3Ha4eHua aKCNepUMEHTANIbHbIX

OdHHbIX, NOrpewHOCTN.

4. NpepcTaBneHne pesynbTaToB IKCNEPUMEHTA B Pa3NNYHOI opme

(Tabnuua, rpaduK, oTYeT, [OKNAZ, NPe3eHTaLms).
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Moaynb / Paspen / Tema

Pe3ynbTart 06yueHus

Tunbl OLLEHOYHBIX MEPONPUATUI

9.2.2

XuMuyeckunii aHanus npo6
TEXHUYECKON BOAbl

WNccnepoBaTbh XMMUYECKMIM COCTAB I'Ip06
TEXHWYECKOMN BOAbI

1. 3apgaym Ha onpefeneHne MeTanoB, HEOPraHMYeCKUX aHMOHOB W
OpraHMYyecKux BewecTB B TEXHUWYECKON BOAE Pa3HOro Ha3HayeHus.
2. [IpaKTUKO-OpMEHTUPOBAHHbIE TEOPETUYECKMNE 3aAaHNA Ha COCTAB
BOJbl M CNOCOObI BbIpaXeHUs KOHLEHTPaLMiA U nepecyeT
KOHLLeHTpaumii (C UCNoNb30BaHMEM HOPMATUBHbIX JOKYMEHTOB).
3. 3agaHune «kXMMUYECKUIN COCTaB TEXHUYECKOWN BOAbI, TUM BOAbI U
cnocob6bl ee npuMeHeHUsA» (C MCNOb30BAaHUEM HOPMATUBHbIX
[OKYMEHTOB).

4. NlabopatopHas pabota (Ha BbIbOp):

— Onpepenexune xnopua0B METOAOM TUTPOBAHUA B TEXHWUYECKOW
BOAE;

— OnpepeneHmne XecTKOCTU TEXHUYECKOW BOMbI METOLOM
TUTPOBaHMUS

9.2.3

XMMUYECKUIA KOHTPOb KayecTBa
BO34yXa

Wccnegosatb copepxaHue
YrneKncnoro ra3a B Bo3gyxe

1. TecT no Teme «XMMMYECKMI1 cOCTaB aTMOCHEpPHOro Bo3ayxa u
BO3/yXa pabouyeii 30HbI».

2. [IpakTUKO-OpMEHTUPOBAHHbIE 3ajaHNA HA XUMUYECKUA aHanu3
cocTaBsa BO3pyxa.

3. JlabopatopHas paboTa «OnpepeneHue copgepKaHus yriekucaoro
rasa B Bo3fgyxe

noMeLeHns IKCnpecc-MeToAoM»
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Ne Mopynb / Paspen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHUIA
9.2.4 |XuMuyeckunit aHanu3 npob WccnepoBats npo6bl MaTepruanos 1. MpaKTUKO-OPUEHTUPOBAHHbIE 3aaHNS NO XMMUYECKOMY aHANU3y
MaTepuUanoB CTPOUTENbHO- CTPOUTENIbHO-PECTaBPALUOHHOM npo6 MaTepuanoB CTPOUTENbHO-PECTABPALMOHHON AeATENBHOCTM U
pecTaBpaLMOHHON AeATENbHOCTU |AeATENbHOCTU U ANU3aiHA [n3aiiHa.
W nu3aitHa 2. JlabopaTopHas paboTa (Ha BbI6Op):
- M3rotoBnexue kpacok (Nogbop NMrMEeHTOB U CBA3bIBAIOLLMX
BelecTs);
- WiccnepoBaHue CBOMCTB BAXYLLMX BEWECTB HA NpUMepe runca
9.2.5 |WiccnepoBaHue 06bekTOB WccnepoBath XMMUYECKMIt COCTaB YuebHO-UccnenoBaTenbCKUi NPoOeKT B 061acTu UCCNef0BaHNSA

TexHocgepbl

00beKTOB TexHOChepbl Ha Npumepe
TEXHWYECKON BOAbLI U MaTepuanos
CTPOUTENbHO-peCcTaBpaLMOHHOW
AEATENbHOCTU U AM3aiiHa

00beKTOB TexHoChepbI.

Bo3MOXHble TeMbl NPOEKTOB:

1. KoHTponb KayecTBa TEXHUYECKOMN BOAbI pa3HblX BULO0B B
cooTtBeTCcTBMU ¢ MeToamnKkamm no MOCT.

2. Co3paHune feKopaTUBHOM WTYKATYPKM.

3. llurmeHTbl B U3gennaAxX U3 cTekna.

4. ViccnepoBanune paspylatrolero 4eicTena Bogbl Ha CTpOUTENbHbIE
maTepuansl.

5. OueHKa coCTosHMA BO3AyXa paboyeit 30HbI cneymanucTa
(TexHonora, CTpouTENs U T.M., C y4eTOM 0bnacTu
npogeccMoHanbHON AeATENbHOCTA) B COOTBETCTBUM C
HOPMATUBHbIMU [LOKYMEHTaMU
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2. OueHouYHble cpeacTBa NO AUCLUMNAUHE «XUMUA»

2.1. OueHoyYHble CpepCTBa TEKYLEro KOHTPOAA NO AucCuMnanHe «XUMUa»

TeKyLMin KOHTPONb Pe3y/ibTaToB 00YYEeHNS MOXHO OCYLLECTBAATb Pa3NIMYHbIMKU
MEeTOAaMM M C MOMOLLbIO Pa3IMUHbIX OLEHOYHbIX CpefcTB. Mo gucuunanHe «Xumua»
B KayecTBe CPEeACTB TEKYLLEro KOHTPONA NPUMEHAIOTCA BONPOCHI AN OpraHM3auum
YCTHOTO U MUCbMEHHOTO OMPOCa, CUCTEMbI 3a4aHWUI B TECTOBOM (hOpMe, 3adaymn u
yNpa)kHeHUsA, NPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHMA (TeopeTUYecKue, pacyeTHble,
CUTYyaLMOHHbIE), NabopaTopHble paboTbl 1 Apyrue oLeHoYHble MeponpuaTua. Huxe
NpUBEAEM NPUMEPbLI HEKOTOPbIX U3 HUX.

2.1.1. Cucrembl 3apaHuin B TectoBoi popme

Cuctema 3apjaHuMin B TecToBOW opMe — 3TO COfepKaTenbHas CUCTEMa,
OXBaTblBalOWAA B3aMMOCBA3AHHbIE 371EMEHTbI 3HaHWW. B oTnuume ot Tectos, B
CcUCTEMAx 3ajaHWUN BEPOATHOCTb MPABMJIBHOTO OTBETA Ha Mocneaylollee 3agaHue
MOXET 3aBMUCETb OT BEPOATHOCTU NPAaBUALHOIO OTBETA HA NpeAblayLMe 3afaHuA.

Ona TOro uytoObl HAa OQHOM CcOfEepKaTeNbHOM MaTepuane MOXHO Oblno
COCTaBUTb HECKOJIbKO BAPUAHTOB TECTAa, KOHCTPYMPYIOT 6a3y 3aaHuit B TECTOBOIA
dopme. Ecnun ecTb KOMNbIOTEPHbIE MPOTrpaMMbl reHepaLMmn TeCToB, TO B NpOrpammy
co3flaHus TecTa BBOAMTCS 0a3a, BKAOYalolWwas B cebs napannenbHblie Mo
COAEPKAHMIO M TPYAHOCTM BAPMAHTbLI OAHOIO U TOTO e 3aAaHnA. ITO 03HAYaeT, YTo
NpoBepKa 3HaHWs NPU3HAKOB, CBOMCTB, COCTABa, (DYHKLMUNA OQHOTUMHLIX 0OBEKTOB
MOXeT ObITb OpraHu3oBaHa Ha 6a3e 04HOro M TOTO e 33a[jaHNs, MEHSIOLLErO B CBOEM
TEKCTe TOJIbKO Ha3BaHMe 3TUX 00BbEKTOB. 3TV 3alaHMA HA3bIBAKOT (haCeTHbIMK, T.€.
MMEIOLMMN NEPEMEHHbIE 3JIEMEHTI.

[lpuBefemM npumep CUCTEMbl 3afaHMn B TEeCTOBOM (hopMme, BKItOYaloLLEi
thaceTHble 3apaHus (haceTbl B 3aaaHMM 3aKt04eHbl B DUTYPHbIE CKOOKM).

Ha3BaHue TeMbl Tema 1.1 «CTpOEHVIe dTOMOB XUMUYECKUX
3/1eMeHTOB 1 nNpmupopaa XUMUYECKOMN CBA3M»

Pe3synbtat 06yyeHus | CocTaBnsTb XUMMU4eckue Gopmynbl COeLUHEHUI B
COOTBETCTBUM CO  CTeneHbld  OKUCIEHMs
XUMUYECKUX 3IEMEHTOB, UCXOAA U3 BaIEHTHOCTH U
3/1eKTPOOTPULATENBHOCTH

06Lwwme KomneTeHUmm OK 01

BoibepuTe 0auH NPaBUAbHBINA OTBET:
1. Atombl C 1 Si MMeloT OAMHAKOBOE YNUCNO:
A) HelTpoHOB B Afpe
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B) 3HepreTMyecKMx ypoBHeil

B) 3n1€KTPOHOB Ha BHELWHEM 3HEPreTUYECKOM YPOBHE

[) aneKkTpoHOB

2. B papy xumnyecknx anemeHtoB Li—-Be—B-C meTannnyeckue cBoiicTtea:

A) ycunusatotcs

b) ocnabesatot

B) He meHAtoTCA

[) n3mMeHAI0TCA NepMoanYECKH

3. K s-anemeHTam oTHoCHUTCA:

A) K

B)S

B) Fe

[ Br

4. NyTem coeanHeHns atomoB nog Homepom 11 u 17 obpa3syeTcs BeLECTBO C
XUMUYECKOW CBA3bIO:

A) noHHoIA

b) KoBaneHTHOW NonApHoO

B) KOoBaneHTHOI# HenonsapHoM

[) meTannnyeckoii

5. {KOJ’IVI‘-IeCTBO 3N1IEKTPOHOB B dTOME; KOJMYECTBO 3HEPreTUYECKNX ypOBHeﬁ;
KONn4eCTtBo 3/1eKTPOHOB Ha nocnegHeM 3HeEpPreTu4eCKom YpoOBHE; KONMWYECTBO

NPOTOHOB B AAPE aTOMa} COOTBETCTBYET

A) Homepy nepuopa

b) Homepy rpynnsi

B) nopspgkoBomy Homepy

6.{xnopuay 6apus, anma3sy, aMM1aKy, CEpHOI KMCNOTe}COOTBETCTBYET

A) nOHHas XMMUYecKas CBA3b

b) KoBaneHTHas NonsipHas xMMuyeckas CBs3b

B) koBaneHTHas HeNonsipHas XMMUYECKas CBA3b

7. {cBA3b, 06pa3oBaHHasn 3a cHeT 06Pa30BaHMA 0OWMX INEKTPOHHBIX NaAp;
cBA3b, 06pa3oBaHHas 3a CYeT 0606LWECTBNEHNSA BANIEHTHbIX INEKTPOHOB; CBA3b,
00pa3oBaHHAs 33 CYET INEKTPOCTATUYECKMX CU NMPUTAKEHMA} HA3bIBAETCS

A) noHHowm

b) meTannunyeckon

B) KoBaneHTHOIA

8. {B nopsaKe BO3pacTaHUs METANIMYECKMX CBOMNCTB; B NOpsaKe yObiBaHUS
pajinyca aTOMOB; B NOPAJKE BO3PACTAHUA KNCNOTHBIX CBOCTB NETYYMNX
BOJLOPOAHbBIX COAMHEHMNIT}INEMEHTLI PACNONOXKEHbI B PAAY

A) K, Ca, Sc



b) AL, Mg, Na

B)F,CLI

9. Kakoe u3 cyxpaeHuin BepHo ans anemeHtoB {VA rpynnsi, IVA rpynnel, IA
rpynnbl}

A) obwas dhopmyna netyyero BOAOPoLHOro coeamHeHuns RH4

b) He 06pa3ytoT NeTyuYmx BOLOPOAHbIX COEAUHEH Wil

B) no 3aBepweHna 3HepreTM4eCcKoro YpoBHA He XBaTaeT TPEX 3IEKTPOHOB

10. Cpeau BellecTs, yKka3aHHbIX B pagy {NHs, 0,, HCL, SO,; Ca0, HNO3, Cl2, C02;

H2504, HI, CuCl2, CH4, NH3}KOAMYeCTBO COeAMHEHMI C KOBANIEHTHOW NONSAPHO
CBA3bI0 PAaBHO

A) Tpem

b) nBym

B) yeTbipem

11. XuMunyeckas cBA3b B MoNeKynax {030Ha 1 X10puaa KanbLusa; CEPHOIA
KUCNOTbl U XNIOPUAA aMMOHWSA; CEPHOW KUCNOTbI M 030HA} COOTBETCTBEHHO

A) KOoBaneHTHas NONAPHAA U MOHHAA

b) KoBaneHTHaa nonApHaa M KOBANEeHTHAs HeNonApHas

B) KoBaneHTHas HenonApHasa U MOHHaA

Kak BMLHO 13 NnpuMBeAEHHOr0 NpUMepa, Kaxaoe haceTHoe 3alaHne MOXKET ObiTb
Npeo6pa3oBaHO B HECKONbKO Pa3/iMyHbIX BApMAHTOB OAQHOr0 3afaHWs TecTOBOM
cuctembl. [lpu  opraHu3auuMm  aBTOMATM3MPOBAHHOTO  TEKYLWEro KOHTPONS
NOsIBNAETCA BO3MOXHOCTb reHepauuu 60/1bloro KONMYecTsa BapUaHTOB TeCTa, Npu
3TOM 3ajaHus, NoslyyeHHble K3 caceta, OyayT napanienbHbl N0 COAEPKAHMIO U
TPYAHOCTH.

2.1.2. NpaKTUuyeckue 3aaaHna U 3aaauu

[lpakTMyeckMe 3apgaHuMA W 3afjayn, 4YacTo WCMONb3yeMble B KayecTBe
AMAAKTUYECKUX CPefCTB B €CTECTBEHHOHAYYHbIX OUCUMNNMHAX, TAKKE MOTyT ObiTh
chaceTHbiMU. BO3MOXHO NpUMeHeHWe 3ajay C BapuaHTamu oTBeTa A/1a yAoOCTBA
OpraHM3auun aBTOMaTU3MPOBAHHOTO KOHTPOA.

[IpakTnyeckmne 3afaHnA 1 3afa4un NpeAcTaBaeHbl B pa3fenax:

1. OcHoBbI CTPOEHUA BeLEeCTBA — 33a4M HA COCTaB/IEHNE XUMUYECKUX hopmyn
ABYXaTOMHbIX coeuHeHuni (OKCMLOoB, CyNnbhUAOB, TMAPUAOB U T.1.).

2. XuMnyecKue peakuuu

2.1. 3apaun Ha cocTaBneHMe YpaBHEHUI peaKkuMin: COeAMHEHUS, 3aMeLLeHNs,
pa3NoXeHus, obMeHa U peakuuih C y4acTUeM KOMMIEKCHbIX COefWHeHui (Ha
npumMepe  TMLPOKCOKOMNIEKCOB  alOMUHWUA W LWHKA);  OKUCIUTENbHO-
BOCCTAHOBMTEJIbHbIX PeaKLMii C UCMONb30BAHUEM METO/A IeKTPOHHOr0 6anaHca; ¢
y4acTMeM KOMMIEKCHbIX COeAUHEHUN (Ha NnpuMepe rMAPOKCOKOMMNEKCOB LMHKA U
anioMuHNnA).
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2.2. 3a[,@a4M Ha pacyeT KONMYECTBEHHbIX XapaKTEPUCTUK NPOAYKTa peaKkuuu
COEAMHEHUs; MaccoBOM WAM 00BEMHOM [0AM BbIXOAAa MPOAYKTA peakuuu
COEAMHEHUs OT TeOopeTUYEeCKM BO3MOXKHOIO; OOBLEMHbIX OTHOLWEHWA Ta30B;
KONMYECTBEHHbIX XapaKTEPUCTUK UCXOAHbIX BELECTB 1 NPOLYKTOB peakLun; mMaccol
(06beM, KONMYecTBO BelecTBa) NPOLYKTA peakLuu, eCM OJHO W3 BeLeCTB AaHO B
BU[E pacTBOpa C ONpeAeneHHoi MacCOBOM J0NIei paCTBOPEHHOrO BELLECTBA.

2.3. 3afaHNA Ha COCTaBNEHME MONEKYAAPHBIX U MOHHbIX PeaKUUN C yyacTuem
OKCMAO0B, KWUCNOT, OCHOBAHWIA W CONE, MOHHBLIX peakuuMn ruaponusa conei,
YCTaHOB/IEHNE U3MEHEHUA KUCNIOTHOCTU Cpeapbl.

3. CrpoeHue u cBoiicTBa HEOpPraHUYECKUX BelecTB

3.1 3apaun Ha pacyer MaccoBon Aonu (Maccbl) XMMUYECKOrO 3/eMeHTa
(coepmHeHus) B monekyne (cmecm).

3.2. [paKTnyeckmne 3agaHma no Knaccudmkaumm, HOMeHKNATYpe N XUMUYECKUM
dhopMynam HeopraHMYeCKUX BELLECTB PA3/INYHbIX KNACCOB.

3.3. [lpakTuyeckue 3afaHuAa Ha onpepeneHne XMMUYECKOW aKTUBHOCTM
BELWECTB B 3aBMCMMOCTM BMAA XMMUYECKOM CBA3M UM TWUNA KPUCTAMTUYECKON
peweTKu.

3.4. 3apaHnA Ha COCTaBNeHMe ypaBHEHUN XMMUYECKUX peakuuin ¢ yyacTuem
NPOCTbIX U CNOXHbIX HEOPraHWYeCKUX BeLeCcTB: OKCUA0B METanN0B, HEMETANI0B U
aM(OTepHbIX 31E€MEHTOB; HEOPraHMYeCKMX KUCAOT, OCHOBAHWWA M amdpOoTepHbIX
rMAPOKCU0B, HEOPraHUYECKUX COMeil, XapaKTEPU3YIOLWMX UX CBONCTBA M CNOCOObI
NoNyYeHUs.

4. CTpoeHMe U CBOICTBA OpraHMYECKMX BeliecTs

4.1. 3apaHuA Ha COCTaBNAEHME HA3BaHMN OPraHMYeCKMX COEAUHEHWUI Mo
TPUBUANBHON AN MEXAYHAPOLHON CUCTEMATUUYECKON HOMEHKNATYpE;

4.2. 3apaHunA Ha COCTaBaeHMe MOJHbIX U COKPALWEHHbIX CTPYKTYPHbIX (POpMyN
OpraHUYecKux BelecTB OTAENbHbIX KNAacCoB.

4.3. 3apauv Ha onpepeneHune npoctenilenn hopmynbl OpraHMYecKon MoNeKybl,
NCXOAA U3 INeMeHTHOro coctasa (B %).

4.5. 3apaHnsA Ha COCTaBNEHWE YPaBHEHWUI XMMUYECKUX PeaKLuMin C y4acTUeM
OpraHNYeCcKux BelecTB Ha OCHOBAHUN UX COCTaBa U CTPOEHMUA.

4.6. 3apaHuMa  Ha  COCTaBfieHMe  YpPaBHEHUIN  XUMUYECKUX  peakuui,
UANIOCTPUPYIOWNX XMMUYECKMEe CBOWMCTBA C YYETOM MeXaHU3MOB MNpOTeKaHuA
AAHHbIX peaKUWUi N reHeTUYeCKOM CBA3M OpraHUyeCcKux BeLeCTB pa3HbIX KNaccos.

4.7. PacyeTHble 3aayun nNo ypaBHEHUAM peaKkLMin C y4acTueM OpraHuyecKux
BELLECTB.

5. KuHeTMuyeckue ¥ TepmogMHaAMUYECKME 3aKOHOMEPHOCTU NpPOTEKaHMA
XUMUYECKUX peaKLum

5.1 lpaKTuyeckne 3aaaHMA Ha OLEHKY M3MEHEHMA CKOPOCTM XMMUYECKOM
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peakunmn 1 HanpaBiaeHUA CMeLleHNsA paBHOBeCHA C MCNONb30BaHMeM npuHLuuna Jle-
LaTenbe.

5.2 3apgaynm Ha pacyeTbl TennoBbiX 3DPEKTOB XMMUYECKUX Ppeakuun u
onpegeneHue Tuna peakuuu (no TennoBomy 3 @eKTy: 3K30- U IHLOTEPMUYECKHME).

6. [lucnepcHble cucTeMbl

6.1. 3afaun Ha NpuroToBieHNe pacTBOpPOB.

7. KayecTtBeHHble peakuuu 0OHApyXKeHUs OPraHUYeCKUX U HeOpraHM4YecKux
BelecTs

7.1. [lpakTuyeckue 3ajaHMA Ha COCTaBleHWE YpaBHEHWN peakuui
o6HapyxeHus KkatnoHos I-VI rpynn U aHWOHOB, B T.4. B MONEKYNSPHON U MOHHOW
dbopmax.

7.2. [llpakTMyeckue 3agaHMA Ha COCTaBNEHME KAYECTBEHHbIX peakuui
0OHApYXeHUA OpraHUYeCcKUX COeUHEHN.

9.1. UccnepoBaHue U XMMUYECKKA aHanu3 06beKTOB Guocdepsl

1. TunoBble pacyeTbl N0 TeMATUKE IKCNEPUMEHTa.

2. 3aa4n Ha BblYMCNIEHME CPEAHEr0 3HAYeHUA IKCNEepUMEHTaNbHbIX JaHHbIX,
NOrpeLwHoCTu.

3. 3afaHue «XMMUYeCcKuii CocTaB BOAbI, TUM BOAbI U CMOCOOLI €€ NPUMEHEHUAY
(c ucnonb3oBaHMEM HOPMATUBHBIX JOKYMEHTOB).

4. 3apaHune «B3anmocBA3b cocTaBa NOYBbI, TUM MOYBbI U €€ HA3HAYEHUAY.

9.2. UccnepoBaHue U XMMUYECKUIA aHaNU3 06bEKTOB TeXHOChepbl

1. TunoBble pacyeTbl N0 TeMATUKE IKCNEPUMEHTa.

2. 3apa4n Ha BblYMCNIEHME CPEAHEr0 3HAYeHUA IKCNEepUMEHTaNbHbIX JaHHbIX,
NOrpeLHoCTu.

3. 3agaus Ha onpegeneHne MeTanoB, HEOPraHMYeCKUX aHUOHOB U
OpraHuyecKunx BeLecTB B TEXHUYECKON BOAE pa3HOro HazHayeHus.

4. 3apaHne «XMMUYECKUI COCTAB TEXHUYECKON BOAbI, TUM BOAbI U CNOCOOLI ee
npuMeHeHua» (C UCNoNb30BaHMEM HOPMATUBHBIX JOKYMEHTOB).

Mpumepbl 3aAa4 NO pa3HbIM TeMaM AUCLUNIUHDI

I. C BapuaHTammu oTBETOB

1. B peakuuto, Tepmoxmmmuyeckoe ypaBHeHue kotopoin S + 0, = SO, + 297 k[k,
BCTynuna cepa maccon 1 r. Koanyectso TennoTbl, BbigennBLIE€eCA NPy 3TOM, PaBHO:

A) 9,28 k[x

B) 74,25 k[x

B) 29,7 k[x

2. YKaxkuTe conb, BOGHbIN paCTBOP KOTOPOI MMEET LeNoYHyIo cpeay

A) cynbdart Kanus

b) xnopug aniomMuHmus

B) kapboHaTt kanus
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3. Onpefenute Ha3BaHWe BELWECTBA, [NaBHas LeNb KOTOPOro COCTOUT W3
yeTblpex aTOMOB Vrnepofa, COAEPXUT KapOOKCUAbHYIO Fpynny U OAHY ABOMHYIO
CBAA3b, @ TAKXKE paguKanbl METUA W 3TUN.

A) 3-meTun-3-3TunbyTEH-3-0Bas KMCIOTa

B) 3-metun-2-31nbyTEH-3-0BaA KMCNOTA

B) 2-metun-3-31nbyTeH-3-oBas kucnota

daceTHble 3afa4u

4. CoctaBbTe xummuyeckune oOpMyibl ABYXAaTOMHbIX COeAMHeHM: {cuanumg
Kanbuus, ruapug 6apus, cynbdup xenesa (III), okcug asota (II), okeup antoMuHms,
xnopug xenesa (II), HuTpug 6apus, okcug ptytu (I), okeup cypbmebl (V); okeup meau
(I), xnopug ptytut (II), HUTPUA KANUSA, CUANLME MATHUA, TUAPUL ANOMUHUA, CynbdUA
ceuHua (II), 6pomua umHka, okeupg yrnepoga (II), okeup xnopa (V); HUTpUA HATpUs,
nogung mepu (I), okemp xpoma (II), okenp asora (V), rugpua HaTpus, XNOpUA Xpoma
(III), okcup kanus, okemp mblwbsaka (IIT), cynbdug unukal.

5. Mpwn B3aumopeiicteun {40; 20; 35} r cmecn {cepebpa U LMHKA; LUMHKA U
Meau; Meau U XKenesa} c CONsAHOW Kucnoton eeigenunocsk {6,72; 2,24; 5,6} n rasa
(H.y.). Onpegenute maccosyto pgonto (B %) {unHKa; megu; xxenesa} B cMeCH.

6.YpaBHANTE OKUCNNTENbHO-BOCCTAHOBUTENbHYIO PeaKLuto

{MnO, + H,SO, = MnSO, + 0, + H,0;

Zn + K,Cr,0; + H,SO, = ZnS0O, + Cr,(S0,), + K,SO, + H,0;

KClO, + S = KCl + SO,} meTomom 3neKTpoHHOro 6anaHca; onpegenuTe
OKWUCIUTENb U BOCCTAHOBUTENb.

7. Onpepenute MonekynsapHyio hopmyny yrneeonopoaa, copgepxatiero {80%;
85,7%; 75%} yrnepopaa. OTHoCUTeNbHAA NNOTHOCTb NAPOB BellecTBa No {Bofopoay;
BO3AyXY; kucnopoay} pasHa {15; 1,931; 0,5}.

A) C.H,

B) C.H,

B) CH,

BonpocutenbHble GopMyIUpPOBKHU:

8. Kakas macca yKcycHoW KucnoTbl noTpebyeTcs Ans cuHTE3a 3TunaueTata
maccon 140,8 r. Boixop adupa npumute paBHbiM 80% OT TEOPETUYECKM BO3MOXKHOTO.

9. KakuM peakTMBOM MOXHO OTNMYMTL FNMLEPUH OT rntoko3bl? CocTaBbTe
ypaBHeHME KayecTBEHHOW peakuuu Ans oOHapyXeHUs MHOTOATOMHbIX CMMPTOB Ha
npumMepe ruLepuHa.

10. C nomoLLbl0 KAKOro peakTMBA MOXHO pacno3Hats ranorenug-uoHsl (Cl-, Br-
, I-)? CocTaBbTe ypaBHEHMUS KAYECTBEHHbIX PeaKLWUN B MONEKYNAPHON U MOHHOM
dbopmax. YKaxute npusHaku peakumin.
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3afauu, Kak U apyrue auaakTMyeckue 3afaHus, MOryT BbINMONHATL 00yYaloLLyto
M KOHTponupylowyo dyHKUMKU. PeweHne 3agay MOXKeT OCYWECTBAATLCA Ha
Pa3INYHbIX TMNAX U 3Tanax 3aHATUIA.

2.1.3. paKTUKO-0pUEeHTMPOBaHHbIE 3aaHUA

[paKkTUKO-OpMUeHTMpPOBaHHbIE 3afaHuNA (KaK TeopeTUYeCcKne, Tak U pacyeTHble),
HanpasfeHbl HA pa3BUTUE pe3ynbTaToB 0OyYeHUA OCHOBHOro Moayns (pasgenb:
«0OcHoBbl cTpoeHus BewectBay, «(TpoeHMe U cBOWCTBA HeopraHuyeckux /
OpraHumyeckux sewwecTsy, «kKuHeTnyeckme n TepmogmMHaMuyeckme 3aKOHOMEpPHOCTH
NPOTEKAHUA XUMUYECKUX peakuuiny, «[ucnepcHble CUCTEMbI») U BbiABAEHUE
XMMUYECKON CYWHOCTU OOBLEKTOB MPUPOAbI, MPOM3BOACTBA UM ObITa, C KOTOPbLIMM
YeNoBEK B3aMMOJENCTBYET B NpoLlecce NPaKTUYeCKO feAaTenbHOCTHU (NpUKNagHoim
MOAYNb).

[paKTUKO-OpUEHTUPOBAHHbIE 334aHUSA MOXHO ONpefenunTb Kak nefarornyecku
nepepaboTaHHbI parmeHT npoeccMoHanbHoOM AeAaTenbHOCTU cneynanucta. OHu
pa3pabaTbiBAOTCA A5 NPOBEPKM 3HAHWIN U YMEHMIN 0OyYatoWMXCa AeNCTBOBATL B
NPaKTUYECKMX, HETUNUYHbIX, IKCTPEMANIbHbIX U ApYrux cutyaumsax. Mpu nsyyeHuu
AUCUUNAUHBL «XUMUA» NPAKTUKO-OPUEHTUPOBAHHbIE 3aJaHUA NPUMEHATCA And
aKTMBM3aUUM  y4eOHO-NO3HABATENIbHON  [eATENbHOCTM  OOyYaloWUXCH  MyTeM
«NOTPYKEHUA» MX B NPOONEMbl XMMUYECKUX MCCNefoBaHMI, BO3HUKABLWIMX B
MCTOPUM PA3BUTUA HAYKKW, UM UMEIOWMX NPAKTUYECKOe 3HaYeHne NS YenoBeka.

MpuBegem npumepbl NPAKTUKO-OPUEHTUPOBAHHbLIX 3aAaHUA MO pasgenam
«CTpoeHne u cBoiicTBa HeopraHuyeckux BelecTBy, «CTpoeHne U CcBoOIiCTBA
OpraHnMyecKux BelLecTs».

1. Kapbokcutepanus

Ha3BaHue Tembl Tema 3.3. «lpon3BOACTBO HEOPTraHUYECKMX
BeWecTB. 3HAYEHNE U NPUMEHEHME B ObITY U Ha
NpOuU3BOACTBEY

Pe3ynbTat 06yyeHns |0OOCHOBbIBATb  3HAYE€HME U NpPUMEHeHue
HEOpraHWYyecKux  BeWecTB B  ObITOBOW U
NPOM3BOACTBEHHOW [AEATENbHOCTU YeNoBeKa WX
U3NKO-XUMNYECKMMU CBOWMCTBAMM

06Lwme KomneTeHLum OK 01, OK 02

A 3HaKoMO N1 BaM NOHATUE «KapOoKcUTepanua»? B TepaneBTUYECKUX Lenax
MCnoNb3yloT ra3oobpasHoe BelwectBo. [0 3Toil NpUYMHE MOAOOHYI0 METOLMKY
Ha3blBalOT «ra3oBbIMW YKONAMM». 3Ta MeTOAMKA WCNOMb3yeTCa [AAA JeYeHUs
CepAeYHO-COCYAUCTbIX 3300/1€BAHUIA, NOBLILEHWUSA 3NACTUYHOCTM KOXMK. [oBbILIEHNE
COZIEP)KaHWA 3TOro ra3a B KPOBU FOBOPUT O HEKAYECTBEHHOI hyHKLMM KpoBU. Camoe
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YOMBUTENbHOE, 4YTO OHO WCMONb3yeTcA B TBEPAOM BUAE B  MNULLEBOV
NPOMBIWNEHHOCTU ANA  XPaHeHUA W NEepeBO3KM MNPOAYKTOB: pbibbl, MACa,
MOPOXEHOrO0.

3apaHue

BoibepuTe ofuH NpaBUAbHbLINA OTBET:

1. 0 KaKkoMm BelecTBe MAET peyb?

A) yrnekucnbii ras

b) kucnopop

B) ammmnak

2. Kakumu xummnyeckumm ceocteamm obnagaeT 310 BelecTBo?

A) KUCNOTHBIMMU

B) 0CHOBHbIMU

B) amcoTepHbiMu

3. C yem mMOXeT BCTynaTh BO B3aumopnencraue?

A) c BOROV, OCHOBHbIMM OKCUAAMMY, LWEN0YAMU, HEKOTOPLIMU CONAMY

B) c BOAONM, KUCNOTHBIMU OKCUAAMY, LWENOYAMU, HEKOTOPLIMU CONAMY

B) c BOLOW, KNCNOTHBIMU OKCUAAMM, KNCIIOTAMU, HEKOTOPLIMU CONAMM

4. C NOMOLLbIO KAaKOTO BELLECTBA €70 MOXHO 0OHApPYXUTb?

A) peHondTanenHa

b) 6poMHoi1 BOAbl

B) n3sectkoBoi BoAbl

5. MpuBeanTe hakTbl, KOTOPbIE JOKA3bIBAKOT OTPULIATENBHOE BAUAHME 3TOTO
ra3a Ha XenyJo4yHO-KULWeYHbI TPAKT YenoBeka.

2. NoBapeHHas conb

Ha3BaHue Tembl Tema 3.3. «lpon3BOACTBO HEOPTraHUYECKMX
BeWecTB. 3HAYEHNE U NPUMEHEHME B ObITY U Ha
NpOuU3BOACTBEY

Pe3ynbTat 06yyeHns |0OOCHOBbIBATb  3HAYE€HME U NpPUMEHeHue
HEOpraHWYyecKux  BeWecTB B  ObITOBOW U
NPOM3BOACTBEHHOW [AEATENbHOCTU YeNoBeKa WX
U3NKO-XUMNYECKMMU CBOWMCTBAMM

06Lwme KomneTeHLum OK 01, OK 02

N3BecTHo, 4To B Mupe pAoObiBaeTcs npumepHo 100 MUANMOHOB TOHH
NoBapeHHOMN conun B rof. Ha nuieBble HyXAbl pacxoayeTca OKO0 OLHOM YeTBepTOM
4acTu 3TOro Konuyectsa. Kyaa e nper octanbHas conb?

[loBapeHHas CO/ib COBEPLIEHHO HEOOXOAMMa NPWU NPOM3BOACTBE MSACHbLIX W
PbIOHbIX ~ KOHCEPBOB, OHa WCMOMb3YeTCs B  METalNypruyeckon  oTpaciu
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NPOMBbIIINEHHOCTU, NMpPU 00paboTKe MEexO0B M pas3/iM4YHbIX KOX, B npolecce
NPUroTOBAEHUS MbINA, UAET ANA NOAYYEHUA KaNbLMHMPOBAHHO COAbl, NPUMEHAETCA
B MeauuuHe. OCHOBHOW noTpebuTENb CONMM  —  XUMMYecKas OTpacib
NPOMbIILINEHHOCTU. B 3TOil 06nacTM Mcnonb3yetcs He TONbKO Cama COJb, HO M
3/IeMeHTbI, COCTaBasiolMe ee. B npouecce anekTponusa ee pacrtsopa nonyyaiot
XN0p, BOJOPOS, M €AKWii HaTp. I3 pacTBOpa eAKoro HaTpa noy4aioT TBEPAYIO LeoYb
— KaycTuk. CoeauHsAs BOAOPOS C XJIOPOM, NOJIYYAI0T CONAHYIO KUCOTY.
3apaHue: cocTaBbTe YPaBHEHUSA, ONUCAHHbIX B TEKCTE peaKLui.

3. AuetuneH

Ha3BaHue Tembl Tema 3.3. «[1pon3BOACTBO HEOPraHMYECKNX
BeWecTB. 3HaYeHNe 1 NpuMeHeHne B ObITY M Ha
NpoOM3BOACTBE»

Pe3ynbTat 06yyeHns |0OOCHOBbIBATL  3HAYeHME U NpPUMEHeHue
HEOpraHWYyecKux  BeWecTB B  ObITOBOW U
NPOM3BOACTBEHHOW [AEATENbHOCTU YeNoBeKa WX
U3NKO-XUMNYECKMMU CBOWMCTBAMY

06Lwme KomneTeHLum OK 01, OK 02

OfHMM M3 caMblX PAaCNpPOCTPAHEHHbIX CMOCOOOB CBapKM NNaBjeHUEM ABAETCSA
ra3oBas CBapKa, KOTopas Npou3BOAMUTCA C 00pa3oBaHWEM ra3oBOro MjaMeHU B
KaHanax cBapo4Hoi ropesnku. 06pasoBaHmne ra30cBapoOYHOro Ni1aMeHn HEBO3MOKHO
0e3 rasa auetuneHa. TexHM4ecKuii aueTuieH noiyyaT U3 Kapouaa Kanbums.

3apaHue

1. 06bACHWUTe, KakoW GUM3MYeCKMil noKasaTenb MO3BONSET WCMONb30BaTh
aleTuneH Ans CBapoyYHbIX pabor;

2. CoctaBbTe ypaBHeEHWE peaKuuUn NoayyeHna aLeTuneHa;

3. CocTaBbTe ypaBHEHME peaKUUu ropeHmns aLeTuIeHa;

4. Bbluncnute o6bEM aueTUneHa Nosy4eHHOro M3 Kapbuaa Kanblus Maccom
128 r, copepxalwero 5% npumecen, ecnu BbIxoh aueTuneHa coctasnset 80% ot
TeopeTuyeCcKn BO3MOXHOrO.

4. MonoyHas Kucnora

Ha3BaHue TeMmbl Tema 4.3. «OpraHnyeckue BelwecTsa B
XWU3HefeATeNbHOCTH YenoBeka. [Ipon3BoAcTBO U
NpUMeEHeHNe OpraHMyecKnx BeLLecTs B
MPOMbILUAEHHOCTUY

Pe3ynbTat 06yyeHns |0OGOCHOBbIBATL  3HAYe€HME U NpPUMEHeHue
OpraHMyeckux  BellectB B ObITOBOM K
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I'IpOVI3BO,D,CTBeHHOI7I neAaATenNbHOCTU 4YesioBEKa WX
d)VI3VIKO-XVIMVI‘-IeCKVIMVI CBONCTBAMMU

06Lwme KomneTeHLum OK 01, OK 02

[IpOMEXYTOYHbIM NPOLYKTOM OOMEHa Y TEMJOKPOBHbLIX XWUBOTHbIX SBIAETCS
MONIOYHAA KMCNOTa. 3anax 3TOM KMCAOTbl KPOBOCOCYLLME HACEKOMbIE YIaB/IMBAIOT Ha
3HAYMTENbHOM PACCTOSHUMN.

3apaHue

1. Noyemy Hacekomble (KOMapbl) ObICTPO HAXOAAT CBOIO XKePTBY?

2. YctaHoBuTe (POpMyNay MONOYHOM KUCIOThI, KOTOpAs NOMOraeT HaceKoMbIM
HaxOAUTb TEMJIOKPOBHbLIX MBOTHbIX, €CIM MAaCCOBble A0AU 31EMEHTOB B Hen
cocTasnatoT: yrnepoga — 40,00%, sogopoaa — 6,67%, kucnopoga — 53,33%.

3. CocTaBbTe CTPYKTYPHYIO hOpPMYNY MONIOYHOM KMCNOTLI. HazoBuTE KMCNOTY NO
HomeHknatype NHOMAK.

4. Ha OCHOBaHUM CTPOEHUA MOJIOYHOM KUCNOTbl CAenanTe BbIBOL O ee
XUMUYECKUX CBONCTBAX.

5. Hanpute B MHTEpHETE MAU APYrUX UCTOYHUKAX MH(DOPMALMIO O NPUMEHEHUY
MOJIOYHOW KMCNOTHI.

2.1.4. 3apaHusa nabopatopHbix pabot

JlabopaTopHble paboThl ABAAIOTCA BaXKHOW YacTblo y4eBHOro npouecca no
AMCUMNAMHE U cnocobcTBYOT  (opMMpoBaHMIO Yy 0OyyYalOWMXCA  YMEHUN
nccnepoBaTb XMMUYECKMe mpouecchl M AneHua (nMnaHMpoBaTb M NPOBOAUTH
XUMUYECKMEe 3KCMepUMEeHTbl, MCCnepoBaTb BeleCcTBa M NPOBepATb TUNOTE3bI,
06pabatbiBaTh U MHTEPNPETUPOBATL Pe3y/bTaThl IKCNEPUMEHTOB). JlabopaTopHble
paboTbl MO XMMUW NPEAYCMOTPEHbI B KaXJOM pa3fese OCHOBHOIO U NMPUKIAZHOTO
moaynen (Tabn. 2).

Tabnuua 2. JlabopaTopHble paboTbl N0 XUMUK

Paspen NabopatopHas pabota

Pasgen 2. Xumnuyeckue peakuuun | JlabopatopHas pabota 1. «Peakumu
rMApPONN3ax»

Pasgen 3. CtpoeHue u cBoiicTBa | JlabopaTopHas paboTta 2. «CBOMCTBA MeTaNNOB
HeopraHu4yecKkux BelecTs W HEMeTannoB»

Paspen 4. CtpoeHue u cBoiicTBa | JlabopatopHas paborta 3. «[lonyyeHune 3TuneHa

OpraHu4yecKux BellecTs N U3y4YeHue ero CBONCTBY
Paspen 5. KuHetunueckue v NlabopatopHas pabota 4 (Ha BbI6Op)
TEpPMOfIMHAMUYecKne «OnpegeneHne 3aBUCMMOCTU CKOPOCTH
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3dKOHOMEPHOCTN NPOTEKAHNA
XUMUYECKUX peaKu,Mﬁ

peaKLMM OT KOHLEHTPALMK pearnpyroLmx
BeuecTsy» unu «OnpeaeneHme 3aBUCUMOCTH
CKOPOCTU peaKumuu oT TeMnepaTypbi»
JlabopatopHas pabota 5. «/3yyeHne BAUAHUS
pasNUyYHbIX GaKTOPOB Ha CMelleHre
XMMUYECKOro paBHOBECUAY

Paspen 6. [lucnepcHole cuctemsl

JlabopatopHas pabota 6 (Ha BbibOp)
«MpurotosneHne pacTBopPoB» Uiu
«MccnepoBaHme aUCnepCHbIX CUCTEMY

Paspen 7. KayecTtBeHHble
peakumm oOHapyKeHus
OpraHUYecKux u
HeopraHM4YecKunx BelecTs

Na6opatopHas pa6ota 7 (Ha Bbi6op)
«AHanutnyeckune peakuuu katmnoHos I-VI
rpynn» unu «AHaUTUYECKNE peakuum
aHMOHOB»

NlabopatopHas pa6ota 8 (Ha BLi6Op)
«KayecTBeHHble peakumu Ha OTAeNbHble
KNacCbl OPraHUYeCKMX BELLECTB» MM
«KayecTBeHHbI aHaNU3 OPraHUYeCcKux
COEANHEHNI N0 PYHKLMOHANBHLIM Fpynnamy»

Pa3pen 9.1. NiccnepoBaHue u
XUMUYECKNI1 aHaNn3 00bEKTOB
6nocdepsl

NabopatopHas pabota 9. «OcHoBbI
nabopaTopHON NPaKTUKNY

NlabopatopHas pa6ota 10 (Ha BbiGoOp)
«04nCTKa BOAbI OT 3arpA3HEHUIA»
«OnpepeneHue pH Boabl U €€ KUCIOTHOCTU»
«0npepaeneHne XeCTKOCTU BOAbl U CNOCOObLI ee
yCTPaHeHUs»

NabopatopHas pabota 11 (Ha BbiGOp)
«06Hapy)eH1e HATPATOB B NPOAYKTaX
NUTaHMSA»

«WccnegoBaHme NpoayKTOB NMUTAHUA Ha
Hanunyue yrnesoaos (MyKa, TBOPOT, MOJIOKO,
MOrypT) Ha Hanuuue yrnesoaoBs (Kpaxmarn,
rNi0K03a, caxapo3a)»

NabopatopHas pabota 12 (Ha BbiGOp)
«06HapyxeHne HeopraHUYecKkux npumeceii B
npo6ax NoYBbI»

«OnpepeneHne pH BOAHOI BbITAXKM NOYBbI, ee
KUCNOTHOCTY W LENOYHOCTU»

26



Pasgen 9.2. WccneposaHue u |JlabopaTopHas pabota 9. «OCHOBbI
XUMWYECKUA aHann3 oOBbEKTOB | NaGOPATOPHON NPaKTUKKY

TexHoctepsl NlabopatopHas pa6ota 10 (Ha BbiGoOp)
«OnpepeneHune xnopuLoB METOAOM
TUTPOBAHUSA B TEXHUYECKOWN BOAEY
«OnpepeneHune XeCcTkOCTU TEXHUYECKOW BOAI
METOLOM TUTPOBAHMUAY

NabopatopHas pabota 11. «Onpenenexue
COZlEPXKAHUA YINEKNCNOrOo ra3a B BO3Ayxe
NOMeLLeHNA IKCNPECC-MeToJOM»
Nla6opatopHas pabota 12 (Ha BbiGop)
«WN3roToBneHune kpacok (NoAbop NUrMEHTOB U
CBA3bIBAOLMX BELLECTB)»

«MccnepoBaHne CBOMCTB BAXKYLLMX BELECTB HA
npumepe runca»

O06opynosaHue nabopatopum M pabounx MecT nabOpaTOpUU: MEH3YPKM,
NUNEeTKN-KanenbHULbl, TEPMOMETPbI, MUKPOCKOTN, NyNbl, NPeAMEeTHbIE U NMOKPOBHbIE
CTeKNa, NNaHWeTbl ANA KanesbHbIX peakumnii, punbTpoBanbHas bymara, npoMbiBanku,
CTeKNsIHHbIE NpPOOMPKKM, pe3nHoBble NpPobKW, (OHApPWUKKM, HAOOP pPeaKkTUBOB,
CTEKNSIHHbIE MaNoYKK, WTATUBLI [N MPOOMPOK; MEpHble LUAUHAPb, BOPOHKM
CTEKNAHHbIE, BOPOHKM pdenuTenbHble uuauHapuyeckue (50-100 mn), cTynku C
nectukom, Gapdoposble YalWwKW, NUHUETH, (QUABTPbLI OyMaXkHble, BaTa, Mapns,
4acoBble CTeKNa, 3NEKTPONIUTKM, NabopaTopHble WTATUBLI, CNUPTOBLIE TOPENKMU,
CNUYKK, Nnpubop Ana noayyeHus raszos (Maum npobupka c ra3ooTBOAHON TPYOKOIt),
AepKaTeNu ans npobUPOK, CKASAHKM ANs XPaHEHUS peaKTUBOB, Pa3faToYHbIe NOTKY;
xummuyeckue ctakaubl (50, 100 1 200 mn); wnatenun; NUHLETLI; TUTEbHbIE WUMLbI;
CeKyHoMepbl (Taiimepbl), MepHble Npobupku (Ha 10-20 mn) u mepHble Konbbl (25,
50, 100 u 200 mn), BoasHasa OGaHs (MAM TEPMOCTAT), CTEK/AHHbIE NaN0OYKK;
KOHM4YecKue Konbbl ans TutpoBaHusa (50 n 100 mn); MHAMKATOPHbIE MONOCKU ANS
onpegeneHns pH u cTaHpapTHaa WHOMKATOpPHAas WKana; yYHUBEPCasbHbIN
MHAMKaTop; nunetku Ha 1, 10, 50 mn (unu go3atopsl Ha 1, 5 1 10 mn), GlopeTku ans
TUTPOBaHMSA, MeAMUMHCKMe wnpuubl Ha 100-150 mn, nabopaTopHble u/unu
aHanuTuyeckne Bechl, pH-meTpbl, CcywunbHbIl wkad, u Ap. nabopaTopHoe
obopynoBaHue.

Mpusegem npumepsbl nabopaTopHbix paboT no pasgeny 2 «Xumuyeckue
peakuuu» u pasgeny 4 «CtpoeHune 1 CBOMCTBA OPraHUYeCKUX BeLlecTBy.

Pasgen 2. Xumuuyeckue peakuuu. JlabopatopHas pabota 1. «Peakuuu
rmaponusa»
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Ha3BaHue TeMbl Tema 2.2. «INeKTpoNUTUYECKAN ANCCOLMALUA U
NOHHbIN 0OMEeH»

Pe3ynbTat 06yyeHuns |CocTaBnaTb YpaBHEHUS XUMWUYECKUX pPeakuum
MWOHHOrO OOMEeHa C y4YacTUeM HeOopraHMYecKux
BelecTB

06wue KoMNeTeHLUH 0K 01, 0K 02

1. Bonpockl gna gonycka k nabopatopHoit pabote

a) cchopMynupyiiTe Lenb NJIAHUPYEMOr0 IKCNEPUMEHTA;

6) 06BACHMTE, KAKOW NPOLECC Ha3blBAKOT M’MAPOAN30M, KAKON OH OblBaeT;

B) 00BACHUTE, KaKuMe CyLeCTBYIOT CNOCOObI AOKA3aTeNbCTBA CyLLECTBOBAHMUS
rMAPOAN3a HEOPraHMYEeCKUX U OpraHUYeCKUX BeLWeCTB;

r) 06bACHUTE, KaK COCTABNAETCA YpaBHEHWUE TMAPONN3a;

1) 06bsAcHUTe, uTo Takoe pH? Kak 3aBUCUT laHHbIi NOKa3aTeNb OT KUCNOTHOCTH
WM OCHOBHOCTM Cpefbl PacTBopa;

e) 00bACHMTE XOf BbINOSHEHUA 3KCMEPUMEHTA MO PELEHUI0 KAYeCTBEHHbIX
3apay;

) NepeyncnuTe OCHOBHbIE acneKTbl COONIOAEHUA TEXHUKN 6e30NacHOCTM Npu
paboTe c arpeccMBHbIMU peareHTamu (TMAPOKCUE HATPUSA).

2. NpoBeaeHmne onbITOB

O06opynoBaHue U nocyaa PeakTuBbl
1. CTeknsiHHble NPoOUpPKM 1. Pacreop NaOH
2. Wratue ans npobupok 2. Pacrtsop Na,SO,

3. Pacteop AlClL;

4.  Pacteop Na,CO,

5. PactBop Cu(OH),

6. KuCnoTHO-OCHOBHbIN MHAUKATOP

AnropuTtm npoBeaeHus onbita N2 1 Bonpocsl u 3agaHus
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3apanue N2 1. B tpex npobupkax nog | 1. laTb 06bACHEHWE NPOBEAEHHBIM
HOMepaMu HaxXoL4ATCS PacTBOPbLI TPeX | OMbITaM.

coneii: xnopuaa antomunus, cynbara | 2. CoctaBuTb ypaBHEHUs peakuui,
HaTpus, kKapboHaTa HaTpus. He npoTeKalowWwmx B npobupke B
NoNb3yACh APYrMMU peakTUBaMK, MOJIEKYNIIPHOM U MOHHOM BUAAX.
onpeaenuTe cocTaB Kax o Nnpobupku.

AnropuTtm npoBeaeHus onbita N2 2 Bonpocsl u 3agaHus

3apanue Ne 2. Yto npousoiiget, ecnu | 1.Kakoit MHAMKATOP Nyylle MCMONb30BATh
OX/1TaAWTb pacTBop KapboHaTa HaTpus | Ans onpefeneHus cpeabl pacteopa?

nnn fo6aBUTL K HEMY FTMAPOKCHUA 2. CocTaBUTb COOTBETCTBYIOWMNE
HaTpuA? YyPaBHEHMUA XUMUYECKMX PeaKLMii, B
1.1. Hanutb B npobupky 1-2 mn MOSIEKYNSPHOM U MOHHOM BUAAX.

pacTBopa KapboHaTa HaTpus.

1.2. OnycTuTb NpO6MPKY B CTAKaH C
0Y€eHb X0JI0OAHON BOAON UNWN CHETOM.
1.3. lpoBepuTb Cpeay pacTeopa npu
MOMOLLM KNCIOTHO-OCHOBHOTO
WHAMKaTopa.

1.4. lo6aBuTb K pacTBOpY KapboHara
HATpPUA TMAPOKCUS HATPUA.

AnropuTtm npoBeaeHus onbita N2 3 Bonpocsl u 3agaHus
3apaHue Ne 3. Mpo6nemHblit onbIT. 1. CocTaBuUTb COOTBETCTBYIOLME
1.1. B ogHY Npo6upKy C pacTBOpOM YPaBHEHUA XUMUYECKUX peaKLuid, B

cynbtata meam (II) npunnTb pacTBOp | MONEKYNSAPHOM U MOHHOM BUIAX.
FMAPOKCUAA HATpus.

1.2. Bo BTOpYt0 Npo6UpKY C
pacTBopom cynbarta megm (II)
NPUAUTL PAacTBOP KapboHaTa HATpUs.
1.3. CpaBHUTb LBeT 06pasyioLmuxcs
OCaflKOB.

1.4. 06paTUTb BHUMaHMWE HA
BblefieHNe ra3a B 0JHON 13
npobupok.
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1.5. OnpepenuTs, OTKyAa MOXeT
BbIAENATbLCA 3TOT ras?

1.6. lpoBepuTb KaYeCTBEHHbIN COCTaB
rasa ropauemn ny4nHKOW.

1.7. 06BbsiCHUTL NpoucxoasLiee
ABNieHue.

AnropuTtMm nposegeHus onbita N2 4

Bonpocsl u 3agaHus

3apaHue N2 4. Npo6nemHblii onbIT.
1.1. K pacTeopy xnopuga antoMmHums
NpUANTbL PacTBOP KapboHaTta HaTpus.

1. 06bACHUTL NPOUCXOAsLLEe ABNEHME.
2. CoctaBUTb COOTBETCTBYIOLME
YPaBHEHUA XUMUYECKUX peaKLuid, B
MONEKYNSPHOM U MOHHOM BUAAX.

3. OTBeTUTL HAa BONPOCHI.

[insa yero B MEAULMHCKON NPaKTUKe
MCNONb3YIOT PaCTBOP NUTLEBOW COAbI AN
NOAOCKAHMA NMPU BOCNANUTENBHbIX
3aboneBaHusx ropna? Kakosa ponb
rmgponu3a B npupoge? lMoyemy pacteop
Mblila NeHUTCA B BOAE?

3. 06paboTKa pe3ynbTaToB ONbITOB

1. [llpoaHanu3uMpoBaTb COOTBETCTBME MOJIYYEHHbIX PE3YyNbTAaTOB TUNAM
rupponusa. Caenatb COOTBETCTBYIOWME BbIBOAbI.
2. ChopmynupoBaTh BbIBOAbI O 3aBUCUMOCTM TUMA MMAPOAN3A U KUCIOTHOCTH

cpefbl pacTBopa.

Pasgen 4. CTpoeHue M CBOWCTBA OpraHuyeckux Beuwects. JlabopaTopHas
pa6orta 3. «[TonyyeHue 3TuNEHa U U3y4eHUe ero CBOUCTBY

Ha3BaHue TeMmbl Tema 4.2. «CBONCTBA OpraHNYeCKUX COeLUHEHN»

MONeKyA

Pe3ynbTat 00yyeHns | YctaHaBnmMBaTb 3aBUCUMOCTb (DU3MKO-XUMUYECKUX
CBOWCTB OpraHWYecKUX BeELECTB OT CTPOEHMS

06Lwme KomneTeHLum OK 01, OK 02

1. Bonpockl gna gonycka k nabopatopHoit pabote
a) chopmynupyiiTe Lenb NIaHMPYEMOro IKCNEPUMEHTA;
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6) 00bACHUTE, K KAKOMY KNAcCy OpraHMYecKux BeLecTB OTHOCUTCA 3TUNEH;

B) 0OBACHMTE, KAaKUMU XMMWUYECKMMM CBOWCTBaMKM 06najaloT BelecTsa
[AHHOTO Knacca, KakMe KauyecTBeHHble peakuum [Ans  ux  0BHapyKeHus
NCNONb3YIOTCA;

r) 06bACHUTE, KaK MOXHO NOJYYUTbL BELLECTBA AAHHOIO Kiacca COeMHEHUN B
NnabopaTopHbIX YCNOBUAX;

) 06BACHUTE, U3 Yero cocTonT Npubop ANA NOAYYEHUSA ra3oB;

€) NepeyncnnTe OCHOBHbIE acneKTbl COBNIOAEeHUA TeXHUKKU 6e30nacHOCTU Npu
pabote c JIBX (3TunoBblit cnupT), arpeccMBHbIMU peareHTaMu (KOHLEHTPUPOBAHHasA
CepHas KUCNoTa), HarpesaTteNbHbIMU Npubopammu (CNMpPTOBKA).

2. llposepeHue onbITOB

O6opynoBaHue U nocyaa PeakTusbl

1. CTeknsiHHble NPoOUpPKM 1. KoHueHTpupoBaHHbIn pactsop H,SO,

2. Wratue ans npobupok 2. 3TUNOBLIA CAMPT

3. CnupToBKa 3. PactBop KMnO,

4. Cnnyku 4, bpomHas Boga

5. lNecok

AnropuTt™ npoBeaeHus onbita N° 1 Bonpocsl 1 3apaHus
1. MonyynTb 3TUNEH AermapaTauuen 3TIOBOro 1. Yto nponcxonuT B
CNMpTa, 06HAPYKMUTb €ro, U3y4UTb €ro CBOIWCTBA. npobupke? Yto
1.1. B npobupky HanuTb 2—3 Ma 3TUNOBOrO CNMpTa U | Habnoaaete?
OCTOPOXHO A06aBUTb 6—9 MJT KOHLEHTPUPOBAHHOI 2. K kakomy tuny
CEpHOM KMCNOTbl. 3aTeM BCbiNaTb HEMHOTO XUMUYECKMX peaKLuil
NpOKaNeHHOro necka (Necok uan Menkue KyCoUKu OTHOCATCSA 3TW NpoLecchl?
nem3bl BBOAAT AJ18 TOr0, YTOObI NPefoTBPATUTh Kak Ha3biBaloTCa?
TONYKM KMAKOCTM NpU KUneHum). 3akpbiTb npobupky | 3. Kak meHseTcs okpacka
Npo6Koi1 C ra300TBOAHOI TPYOKOW, 3aKpenuThL ee B pacteopoB? [loyemy?
WITaTUBE M OCTOPOXHO HarpeTb COAEPKMUMOE 4. Kakum nnameHem roput
npobupku (puc.1) aTunen? MNMoyemy?
5. CocTaBUTb ypaBHEHUA
NpoTeKaLWMX NPOLECCOB.
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NECOK

C.H.OH -
lfl2550 (1:3)

(xoHIL)

N
7

Br,  KMnO,
1.2. OCTOpPOXHO, paBHOMEPHO HarpeTb CMech.

1.3. B apyryio npobupky Hanente 2—3 mn
pa3baBieHHOro pacTBOpa NepMaHraHaTa Kanus, u
NponycTuTe Yyepes Hero ras.

1.4. B TpeTbio NpoOUpPKY HanUTL 2—3 M1 GPOMHOI
BOZbl, OMYCTUTb rA300TBOAHYIO0 TPYOKY A0 AHA 3TOVA
NPoOMPKM M NpoNyCTUTL Yepe3 GPOMHYI0 BOAY
BblAenAoWwminca ras.

1.5. BbIHYTb ra300TBOAHYIO TPYOKY 13 pacTBopa U
NOBEpPHYTb ee OTBEpPCTMEM KBepXy, NOAXeUb
Bblgenswowmiica ras (puc.2).

C.H;O0H (aTn0-
BBIH CIIMPT)

H,S0;4

3. 06paboTka pe3ynbTaToB ONbLITOB

1. TpoaHanu3npoBaTb COOTBETCTBME MNOJNYYEHHbIX PE3yNbTaTOB CMocobam
NoNy4yeHUs HenpeaenbHbIX YrNeBOAOPOAOB pafja 3TuneHa (ankeHos). Cpenathb

COOTBETCTBYIOWUIA BbIBOA,

2. CopmynupoBatb BbIBOA 0 DM3UKO-XUMUYECKUX CBOMNCTBAX ITUNEHA.
3. CchopmynupoBaThb BbIBOA 0 Cnocobax 06HApYXKeHUA ITUNEHa.
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2.2. OueHoyHble cpepcTBa py6exHoro (TeMaTM4yecKoro) KOHTPOAA Mo
aucumnanHe «<Xumuna»

Py6exxHbIN (TeMaTUUYECKMit) KOHTPONb MO AUCLUNANHE «XUMUA» NPOBOAUTCA B
cbopMe KOHTPOJbHbIX PaboT Mo pa3fenaMm OCHOBHOFO MOAYAS Ha OTAENbHbIX
3aHATUAX, KENCOB M Y4eOHO-NCCNe[0BaTENbCKUX NMPOEKTOB.

2.2.1. KoHTponbHble paboTbl No pasgenam

KoHTponbHble paboTbl MO XMMWUM KaK OLEHOYHble CPeACTBA pybexHoro
KOHTPONA 3aBepwalT u3yyeHne 1 unam 2 TemaTMyecKUx pasfenoB OCHOBHOMO
Moayns.

Pasgen 2. Xumuyeckue peakuuun. KontponbHas pabota «CTpoeHue BewecTsa u
XUMUYECKMe peaKkLum»

KoHTponbHas paboTa copepuT YeTbipe BUAA 3afaHUN:

1. 3apauv Ha cocTaBieHne XMMUYECKUX hOopMyN ABYXaTOMHbIX COEAUHEHUI NO
NX Ha3BaHMIO.

2. 3apayn Ha CcoCTaBneHWe ypaBHEHWUI peakuWin: COeAUHEHUs, 3aMeLleHus,
pa3noxeHus, oOMeHa U peaKkuWid C y4yacTMeM KOMMIEKCHbIX COefUHEHUN;
OKWUCNUTENbHO-BOCCTAHOBUTENbHbIX peakLnii.

3. 3apaHuMA Ha COCTaBIEHME MONEKYAAPHbIX U WOHHbIX peakuuii rmpponusa
CoNei, YCTAHOBNEHNE N3MEHEHUA KNCNOTHOCTU CPeabl.

4. 3apayn Ha pacyeT KONMYECTBEHHbIX XaPaKTEPUCTUK NO YPABHEHUAM
XUMUYECKUX peakuuin: MaccoBOM unn 0ObEMHON JOMM BbIXOAA NPOAYKTA peakuuu
COEMHEHUA OT TEOpPEeTUYECKU BO3MOXHOr0; OOBEMHbIX OTHOWEHWIA ra30B;
KONIMYECTBEHHbIX XapaKTEPUCTUK MCXOAHbIX BEWECTB U NPOAYKTOB peakLmmn; Maccl
(06beM, KONMYeCTBO BelLecTBa) NPOLYKTA peakLuuu, eCM OAHO W3 BeLeCTB AaHO B
BUAE pacTBOpa C ONpeAeNeHHO MacCoBOM AoNei paCTBOPEHHOIO BELEeCTBa.

Pasgen 3. CrpoeHue U cBOWCTBA HeopraHuyeckux Bewects. KOHTponbHas
pa6ota «CBoiicTBA HEOPraHUYECKUX BELLECTBY

KoHTponbHas paboTa CopepuT Tpu BUAA 3afaHU:

1. 3apauM Ha pacyeT MaccoBoM AonM (MacCbl) XMMUYECKOrO0 3/1eMeHTa
(coepmHeHunsn) B monekyne (cmecm).

2. lNpakTuyeckune 3agaHnsa no KnaccuuKaumm, HOMEHKNATYpe U XUMUYECKUM
chopMynaM HeOpraHUYeCcKMUx BELLECTB PA3NMYHbIX KNACCOB: OnpefeneHue Knacca
HEOPraHMYeCKUX  BELeCTB, Ha3blBaTb  HEOpPraHW4yeckue COeAMHEHUA  No
MEXAYHAPOAHOW U TPUBUANBHON HOMEHKNATYPE N0 XUMUYECKUM POopMynaMm.

3. 3apaHMA Ha COCTaBNEHWE YPABHEHWN XMMUYECKUX peakuuin C y4yacTuem
NPOCTbIX U CNOXHbIX HEOPraHMYEeCKUX BeleCTB: OKCMAOB MeTaNl0B, HEeMETaN0B
amOTepHbIX 3EMEHTOB; HEOPraHWYeCKUX KUCNOT, OCHOBAHUWA M aMOTEpHbIX
FMOPOKCUAOB, HEOPTraHMYECKUX CONEN, XapaKTepU3yLMUX X CBOUCTBA U CNOCOObI
nonyyeHus.
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Pasgen 4. CTpoeHue u cBoicTBa opraHuyeckux sewecTts. KoHTponbHasa pabota
«CTpoeHue 1 CBOWCTBA OPraHUYeCKUX BeLecTBy

KoHTponbHas paboTa cOCTOMT U3 NATU BUAOB 3aAaHUIA:

1. 3apaHuMa Ha cocCTaBNeHMe Ha3BaHW OPraHWMYeCcKUX COefUHEeHU Mo
XMMuyeckum opmynam (B T.4. CTPYKTYPHbIM) C UCNONb30BAHUEM TPUBUANBHON WK
MEeXAyHapOLHOW CUCTEMATUYECKON HOMEHKATYPHI.

2. 3apaHus Ha COCTaBAEHME MOJSIHbIX U COKPALWEHHbIX CTPYKTYPHbIX hopMyn
OpraHMyYecKux BellecTB OTAENbHbIX KNAaCCOB NO MX HAa3BaHWAM B COOTBETCTBUMU C
MeXYHapOLHON HOMEHKIATypou.

3. 3apaun Ha onpepeneHue npocTeiwen hopMysbl OPraHUYecKon MONeKybl,
NCXOAA U3 3NEeMEeHTHOro cocTaBa (B %).

4. 3apjaHMA  Ha  COCTaB/ieHWe  yYpaBHEHWN  XUMUYECKUX  peakuui,
UANIOCTPUPYIOLWNX XMMUYECKME CBOWCTBA C YYETOM MEeXaHW3MOB NpOTeKaHus
LAHHbIX PeaKLUMin 1 reHeTUYeCKOM CBA3M OpPraHMYeCKMX BeLecTB Pa3HbiX KI1accoB, B
T.4. LenoyKku npeBpaLLeHuii.

5. PacyeTHble 3afayn No ypaBHEHUAM peakuuii C yyacTuem OpraHUMYecKux
BeLlecTB.

Pa3spgen 5. KuHetuyeckue n repmoguHammyeckme 3aKkoHOMEpHOCTU NPOTeKaHUA
XUMUYecKux peakuuin. KoHTponbHas pab6ota «CKOPOCTb XMMMYECKOW peakuun W
XUMUYECKoe paBHOBecUe»

KoHTponbHas paboTa coCTOMT U3 Tpex BUAOB 3afaHuii:

1. PacyeTHble 3agayn Ha U3MEHEHME CKOPOCTU XMUMUYECKUX B 3aBUCUMOCTU OT
KOHLEHTpaLuu pearnpyowmx BelecTs 1 Temnepartypsl.

2. 3agaunm Ha pacyetbl TennoBblX 3(MPEKTOB XUMUYECKUX peakuuin u
onpegeneHue Tuna peakumu (no TennoBomy 3@eKTy: 3K30- U IHLOTEPMUYECKHME).

3. 3apgaHua Ha npumeHeHnue npuHumna Jle-WaTtenbe pna HaxoxpeHus
HanpaBJeHUA CMeleHna paBHOBECUA XUMUYECKOW peakuuu M aHanu3 (aKTopos,
BAUAIOLWMX HA CMeLLeHNe XMMUYECKOro paBHOBECUS.

Paspen 6. lucnepcHble cuctembl. KoHTponbHas pabota no Teme «flucnepcHole
CUCTEMBI»

KoHTponbHas paboTa cocTouT U3 BYX YacTen:

1. 3agaym Ha NpUroToBNEHNE U PAacyeT KOHLEHTPaLMM pacTBOpoB (3 3agayun Ha
pacTBopeHue, pa3baBneHue, CMelWnBaHe pacTBOpPOB).

2. 3apaHus  Ha JuUCnepcHble CUCTEMbl, MCMOJb3yeMble B ObLITOBOW U
NPOU3BOLCTBEHHON AEATENbHOCTM YeNnoBeka (B BUAE TECTOBLIX 3afjaHUA).

MpuBeaem npumepbl 3afaHWn KOHTPONbHOM paboTbl no Teme «CTpoeHue u
CBOMCTBA OpraHMYeCKUX BeLeCTB», KOTOpas MPOBOAMTCA NOCNE M3YyYeHUs
obyvarowmnmnucs pasgena 4.
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Mo utoram wusyyeHua pasgena4 «CrpoeHue M CBOWCTBA OpraHMYeCKUX

BewecTB» obyyatolmecs 6yayT cnocobHbI:

— onpenenaTb NPUHAANEKHOCTb BELLECTB K PAa3IMYHBIM KNaccaM OpraHU4yecKux
COEAMHEHWI; TOMONIOTY U U30MEPbI;

— Ha3blBaTb M3y4YeHHble BELWECTBA MO TPUMBUANLHOW» MNU MEXLyHApPOLHOM
HOMeHKnaTtype;

— XapaKTepu3oBaTb CTPOEHWE U XMMUYECKME CBOMCTBA U3YYEHHbIX
OpraHnyecKnx CoOeguHeHun;

— 00BACHATL 3aBUCUMOCTb CBOMCTB OpPraHUYeCKMX BeLWeCTB OT UX COCTaBa U
CTPOEHUS;

— NPOBOAUTL BbIYUCAEHUA MO XMMUYECKUM (DOPMYNAM U YPaBHEHUAM.,

TemaTnyecKnin KOHTPONb OocywecTBaseTca MeTofoMm TectupoBanua (I) wnu B
cbopme nucbMeHHOM paboThl, BKOYAOLWEN NpakTuyeckue 3aganus u 3agaun (II).

MpuBenem npumep KOHTPONbHOM paboThl B popme TecToBbix 3aaaHui (I).

1. BewecTtBo, cocTtaB KOTOpOro Bbipa)keH monekynspHou Gopmynon C,H,
OTHOCMTCSA K Knaccy:

1) apeHsl

2) anKaHol
3) ankeHsl
4) anKuHbl
2. HaseaHue BewectBa, hopmyna kotoporo: CH,-CH(CH;)-CH,-CH,-0H
1) 6ytaHon-2
2) neHTaHon-2
3) 2-meTunbyTaHon-4
4) 3-meTunbyTaHon-1
3. Bewectso, umetowee popmyny CH,=CH, Ha3biBaeTcA:
1) Tonyon
2) 3TUNeH
3) rauuepuH
4) nponaHon
4. BewecTBo, Ha3BaHMe KOTOPOro NPOMMOHOBAA KUCNOTA, UMeeT hopmyny:
1) C,H,0H
2) (CH,).NH
3) CH,-CH,-COOH
4) C,H,0H
5. [Ina ankaHOB xapaKTepHa peakuus:
1) npucoeanHennsa H,
2) XN0pPUPOBAHUA Ha CBETY
3) obecupeunBanus pacteopa KMnO,
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4) nonumepu3auum
6. MeTaHon pearupyer c:
1) HaTpuem
2) BogoMn
3) BOgOpOAOM
4) MeTaHOM
7. YKCyCHas KMcnoTa BCTynaeT B peakLuuio C:
1) AgNO;
2) NaCl
3) Na (ZO3
4) H,
8. BepHu NV YyTBEPXKAEHUA:
A. AMWHBI NPOABNAIOT OCHOBHbIE CBOWCTBA
b. AMMHOKMUCNOTBI NPOABAAIOT TOJIbKO OCHOBHbIE CBOMCTBA
1) BepHO TONbKO A
2) BepHO TONbKO b
3) BepHbl 00a yTBEPKAEHMUS
4) HEeBEPHO HU OJHO W3 YTBEPXKAEHMI
9. YpaBHeHue xumndeckon peakumm CH+ClL,—CH,Cl+HCL aBnsetca:
1) peakuueii 3amelLeHmns, NpoTeKawWwen no paguKanbHOMy MeXaHU3My
2) peakuueit NpucoefmMHeHUs, NpoTeKatoLWen No pafuKanbHOMy MeXaHU3My
3) peakuueii 3ameLLeHuUs, NPOTEKAIOLENA MO MOHHOMY MEXaHU3MY
4) peakumen NpucoeanHeHus, NpoTeKaloLei N0 MOHHOMY MexaHu3My
10. B peakuuto «cepebpsHOro 3epkana» (C aMMUayHbIM PacTBOPOM OKCM[a
cepebpa) BCTynaer:
1) ataHon
2) rnioko3sa
3) rauuepuH
4) Kpaxman
11. YcTtaHOBMTE COOTBETCTBME MEX[AY Ha3BaHMEM BelecTBa W KJ1acCOM
(rpynnoi) opraHMYecKnx COeaUHEHNUN, K KOTOPOMY(-0i1) OHO MPUHABNEKMT.
Ha3BaHue BellecTBa
A) CH,COOH
b) CH;-CH,-CH,
B) CH,=CH-CH,-CH,
[) CHs-CH,-OH
Knacc opraHnmyecknx coeguHeHui
1) ogHOATOMHbIE CAUPTbI
2) yrneBopbl
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3) Kap6oHOBbIE KUCOTHI

4) apomMaTuyecKkume yrneBogopoabl

5) HenpegenbHble YyrNeBofopoLbl

6) npefenbHble YrNeBoA0POAbI

12. B cxeme npeBpaLieHuit

1500°C CakT +Br,

CH, — X, — 6eH30n — X,

BelecTBamun X, n X, COOTBETCTBEHHO ABNAIOTCA:
1) auetuneH

2) 3TUNeH

3) 6pombeH30n
4) xnopbeH3on
5) dpeHon

6) uMKNorekcaH

13. Onpepenute MonekynapHyi dopmyny BelwecTBa, cogepxawero 37,5%
yrnepoaa, 50% kucnopopa u 12,5% Bopgopoaa. OTHoCMTeNbHAA NJOTHOCTb NApoB
3TOro0 BellecTsa No BOAOPOAY paBHa 16.

1) CH,0H

2) C,H,0H

3) HCOOH

4) CH:OH

14. CKonbko nMTpPOB Bojopona notpebyetcs pns obpasoBaHus 10,2 r
3TUI0BOrO CNMpPTa U3 aueTanbheruaa, ecnu BbIXO4 NPOAYKTAa peakuuu coctasnser
80%?

1) 6,2 n
2)3,1n
3) 12,75 n

4)11,2 n

MpuBegem npumep 3afaaHui ANA NUCbMEHHON KOHTPoNbHOM paboTsl (II).

1. [lainTe Ha3BaHUA OPraHMYeCKUM COeSUHEHUAM N0 XUMUYECKUM hopmynam ¢
MCNoNb30BaHMEM  TPUBUANBHOM  UAM  MEXAYHAPOAHOM  CUCTEMATMYECKOM
HOMEHKaTypbl:

a) C,H;0H

6) (CH;),NH

B) CH;-CH(NH,)-COOH

r) CHqN

a) CH,CH,HC=0

e) CeH,CH,OH
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2. CoctaBbTe NOAHbIE U COKpALLEHHbIe CTPYKTYPHbIE (DOPMY/bl OpraHUYeCcKnx
BELLEeCTB OTAeNbHbIX KIACCOB MO UX Ha3BaHWAM B COOTBETCTBMU C MEXAYHAPOAHOM
HOMEHKNaTypo:

a) MeTunbeH3on

6) aHWUNMH

B) 3-MeTunbyTaHanb

) LMKNOreKCeH

n) bytapueH-1,2

e) 2-meTunnponaHon-1

XK) 6yTUH-1

3) aMUHOYKCYCHas KMCIoTa

3. CocTaBbTe ypaBHEHUA XUMUYECKMX PEAKLMIA COrNACHO CXeMe NpeBpaLieHuni:

1500°C CakT +Br,

CH, = X, —= X, =X,

YKaxuTte TN M MeXaHM3M peakLnu, Ha30BUTE 0OPa30BaBLIMECSA BeWEeCTBa.

4. Onpepenute MonekynapHyilo ¢opmyny Bewectsa, copepxawero 37,5%
yrnepoaa, 50% kucnopopa u 12,5% Bogopoaa. OTHoCMTeNbHAA NJOTHOCTb NApoB
3TOro BellecTsa No BOAOPOAyY paBHa 16.

5. CKonbKo NMTPOB BOfOPOAA NoTpebyeTcs Ans o6pasoBaHus 10,2 r 3TMNOBOrO
CnupTa 13 aueTtanbieruaa, eciv BolXo4 NPoAyKTa peakummn coctasnsaet 80%?

2.2.2. Keiicol

Keiticbl ucnonb3yloTcs B KayecTBe OLEHOYHOrOo Cpeactsa B pasfene 8
NPUKNALHOTO MOAYNS, UX COAepXaHue onpeaenaeTcs C y4eToM npodeccruoHanbHomn
HanpaBieHHOCTM obpa3oBatenbHoi nporpammbl CMO. Mpumepbl BO3MOXHBIX TEM
Kencos:

1. NoTenneHue kNUMaTa u BbICBOOOXAEHME ra30BbIX F’MAPATOB CO iHA OKeaHa.

2. byaywue matepuansl ans aBua-, MalWMHO- U NPUOOPOCTPOEHMS.

3. HoBble MaTepuansl aNs CONHEYHbIX 6aTapeii.

4. JlekapcTBa Ha OCHOBE pPacTUTENbHbIX Npenaparos.

5. XMMUYECKMe 31eMEHTbI B XKM3HUW YenoBekKa.

6. BopopofHas sHepreTuka.

Mpusenem npumepsl keicoB no xumum (astop lonybeBa WHHA BopucoBHa,
yuutens xumum, https://urok.1sept.ru/articles/636947).

Keitc N°1. «Xnop B XU3HM YenoBeKa»

B AnoHun obbeauHeHHbIMU cunamum HauMoHanbHOrO MHCTUTYTA 340POBbA U
MpedekTypHOro yHuBepcuteta Cupa3yoku 6bi10 NPOBEAEHO UCCTeA0BaHME. YUueHble
BbIACHUAK, YTO eCTeCTBeHHble OpraHuyecKkue BellecTBA BCTYNAKT B peakumio C
XNIOPMPOBAHHOW BOAON U3-NOA KpaHa, 06pa3ys OnacHble COeAMHEHUs, KOTOpble
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MOTYT CNYXWTb NPUYMHON paka. Takue coefuHeHus HasbiBaloTca MX, 1o ecTb
«MyTareH nKkc» unn «HensBecCTHbIN MyTareH».

3apaHus:

1. Npeanoxute cnocobbl yMeHbLEHUSA ALOBUTOTO BAUAHUSA X10Pa B NMUTLEBOM
BOJE Ha OpPraHM3Mm YesoBekKa.

2. Ncxops m3 cBoei XMU3HEHHON NPaKTUKKM, NPUONM3NTENbHO paccuuTaiiTe,
CKONbKO X/I0pMPOBAHHOM BOAbl Bbl UCMONIb3yeTe B TeUEeHWE AHA U ONA KaKUX Lenein?

3. Kakue opraHbl YenoBeka 60/blie BCEro CTPAAAtOT OT BO3AEWCTBMSA Xxnopa?

4. Kak BnuseT x10pMpoBaHHaa BOAA Ha YesloBeKa Npu KynaHumu?

5. Haitgute pononHWTenbHYK MWHGpOpPMaLMIO O 3ameHe xjopa npu
06e33apaXkMBaHUM BOAbI.

6. MiccnepyiTe pasnnyHble ToBapbl 6bITOBOM XuMUK B CBOEM foMe. CocTaBbTe
CMUCOK XJI0PCOAEPKALUMUX COEAUHEHWNI, YKAXKNTE Mepbl 6€30MacHOCTM Npu paboTe ¢
HUMM,

Keiic N°2. «Bopopogomobunu — war B 6yayuiee»

Astomo6unu Honda FCX Clarity Ha BOLOPOAHBIX TONNMBHbLIX INEMEHTaX €3AAT
no poporam EBponbl ¢ 2009 roma. B 2011 rogy Honda npucoeguuunace K
eBponeickomy napTHepctBy 3konoruyHoi 3Heprum (Clean Energy Partnership),
nocne 4ero BbiBefa Ha MepBbIl NJaH MNPOU3BOACTBO IKONOTUYECKM YUCTbIX
aBTomo6unein. A Ha latom MockoBckoM MexayHapofHoM aBTocasoHe BA3
npeacTaBun CBOI HOBUHKY «Jlaga-AHTan» ¢ 6annoHamMu BOAOPOAA U KUCIOPOAa.

3apgaHus:

1. Moyemy MHOTMe aBTOMOOMNbHbIE KOMNAHWM pa3pabaTtbiBaloT aBTOMOOUAN,
paboTatoume Ha BOJOPOAHOM ToNAuBe?

2. Kak BbixnonHble rasbl aBToMobuneil, paboTawwmx Ha yrieBoAOPOAHOM
TONAUBE, BAMAIOT HA 3L0POBbE YeN0BeKa?

3. Kakue «+» 1 «—» Bbl BUAMTE Y BOLOPOLOMOOUNEIA?

4. Hanpute gononHuTenbHyo MHGopmMaumuo 06 nx ycTpoicTae.

5.Ecnu B Bawei cembe MaM y BalMX 3HAKOMbIX €CTb aBTOMOOMYM, NOACUUTANATE,
CKONIbKO NpUOAU3UTENBHO NUTPOB OEH3MHA, ra3a WM KaKoW MapKU MCrnonb3yeTe
eXefHeBHO.

6. Kakue BewectBa M B KaKOM KOJMYECTBE MOTYT HAaXOAMTbCA B BbIXNOMHbIX
rasax Balux aBToMobuneir?

2.2.3. Yye6HO-UCCNenoBaTeNbCKMUIA NPOEKT

YyebHO-nCCNe[0BaTENbCKMUII NMPOEKT ABNSETCH OCHOBHLIM CMOCOOOM OLEHKM
pe3ynbTaToB 00y4YeHMs, CHOPMUPOBAHHBIX Y 00yYalOWMXCA B XOLE OCBOEHMUS
NpUKNagHOro moayna xumuun B pasgenax 9.1. n 9.2. iccnepgosaHue v XMMnYeCcKumn
aHanu3 o6vekToB 6UoCcdepbl/TexHochepsl (€ yyeTom byayuienn npodeccmoHanbHOM
AeATeNIbHOCTH).
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puBenem npuMep NPOEKTHOIO 3afiaHns, paboTa Haj KOTOPbIM HAYMHAETCS C
Hayana pasfiena, a [eTanbHOe BbINOJHEHWE 33afaHWi B rpynnax u odopmneHue
pe3ynbTaToB NPOEKTHON AEeATENbHOCTU NPOM3BOANTCS B KOHLE U3yYeHUsa pa3gena.

O6was TeMa NpoeKTa, NPUBEAEHHAN HUXE, B fa/ibHelleM LeKOMNO3MpyeTcs
no ¢acetHoMy nNpuHUMNY B 3aBMCMMOCTM OT MOJy4YaeMmoil obyyaowmmucs
cneunanbHocTn (npodeccun), a TakKe Kaxas rpynna MoXeT paccMoTpeTb bonee
yrnybneHHo ofuH U3 00A3aTeNbHbIX COAEpPXKATeNbHbIX KOMMNOHEHTOB (MOATEM)
npoekTa.

Ha3BaHune npoekta: coctaBneHue npoekTa LBeTHMKa/capa/oropofam B
3aBMCMMOCTY OT COCTABA NMPOAHANIM3UPOBAHHbIX MOYB.

Mpobnema uccnepoBaHuA: onpeaeneHne BO3MOXHOCTU Pa3bUBKM LBETHUKA B
COOTBETCTBUM C [AM3aWHEPCKMM 3ampocoM UM Heob6XOAMMOCTM apanTauuu
AVN3aHEPCKOro NpPoeKTa K MOYBEHHbIM U KIUMATUYECKUM YCNOBUAM HA OCHOBAHUM
nccnefoBaHUA XMMUYECKOTO COCTaBa NOYB MPEAN0oXEHHOro yyacTKa.

Llenb npoekta: onpepenutb BAMAHME XMMUYECKOr0 COCTaBa MNOYB HA
NpeasoXXeHHOM y4yacTKe Ha aCCOPTUMEHT pacTeHMWl, peKOMEHA0BAHHbIX K NOCafKe
ANA peanu3aumnu BbIOpaHHOTo AM3aiHEPCKOro NPOEKTa.

3afayu npoekra:

1) wuccnepoBaTb XMMUYECKUWA COCTaB, CTPYKTYPY, KUCIAOTHOCTb MOYBbI HA
NpeasioXXeHHOM y4acTKe;

2) uccnepoBaTh MHCONALMIO OTBELEHHOTO ANA LBETHMKA YYaCTKa;

3) NpemnoXuTb Mepbl MO YAYYWEHWIO KayecTBa MOYBbI MyTeM BHeCeHUA
pa3NnMyHbIX ynobOpeHuit M [06aBOK Ha NPEANIOKEHHOM y4yacTKe B  Clyyae
HeobxoANMOCTH;

4) onpepennTb acCOPTUMEHT PACTEHUA B COOTBETCTBUM C BbIABAEHHbIMU
0C006EeHHOCTAMM UCCNEA0BAHHOMO Y4aCTKa U [M3aNHEPCKUM 3aNpoCoM;

5) COCTaBUTb NOCAA0YHYIO BELOMOCTb;

6) NOLroTOBMTbL M NYGNMYHO NpPeACcTaBUTb NMPe3eHTaUMI0 NO TeMe NMPOEeKTa B
KomaHge.

Pe3ynbTathl 06y4eHUs:

— onpefensATb nepeyeHb HEOOXOLMMbIX UCCNEA0BAHUIA XMMUYECKOTO COCTaBa
MOYB M y4yacCTKa AN COCTABAEHUS UK ajanTauum paHee pa3paboTaHHOro NpoekTa
LBETHUKA;

—  ONUCbiBaTb  33aBUCUMOCTb  ACCOPTUMEHTA PacTeHUit OT  KayecTea
NPeANoXeHHOW NoYBbl AN 00YCTPOICTBA LUBETHUKA;

— CNoCcOOHOCTb MCNOMb30BaTh COBPEMEHHbIE CPeAcTBa MOWUCKA, aHanu3a U
WHTepnpeTaunMn MHGOpMaLUK, U UHPOPMALMOHHbIE TEXHONOTUN LA BbINONHEHUS
3apay npodeccroHansHomn geatenbHoctn (OK-2);
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— cnocobHocTb 3h(eKTUBHO B3aMMOAENCTBOBATL M PaboTaTh B KONNEKTUBE U
komaHge (0K-4).

Pe3ynbTat npoekTHOiA paboTbl 0byyalowerocs:

— MakeT / Bupeomatepuan / neyaTHole cpeacTtBa / 3D-mopenu KoCMUYeCKoil
TEXHONIOTUK; Npe3eHTaUus pe3yibTaToB WMCCNEA0BaHMA HA NpodecCcMoHaNbHbIX
KOHKypCax.

®opma npeacTaBieHUsA pe3ynbTaToB NPOEKTHOW paboThi:

— 3aWMTa NpoeKTa C UCNOb30BAHWEM CPEACTB BU3yaNn3aLMmM U [EMOHCTPALLUM
npogykTa ( / maketa / Bugeomatepuana / neyatHbix cpencts / 3D-mopenun (npw
HanMuun).

Bo3MoXHble BapuaHTbl TeM NPOEKTOB:

1. WccnepoBaHne coctaBa MUMHEpPAnbHOM BOAbl M PeKOMEHAauuMu no ee
MCMONb30BAHMUIO.

2. MWccneposaHne paspywatowero [eicteBus  NpUpPOLHOM  BOAbl  Ha
CTPOUTENbHbIE MATEPUANBI.

3. CocTaBneHune npoekTa LUBeTHMKA/oropoaa/cafa B 3aBUCMMOCTM OT COCTaBa
NPOAHANM3NPOBaAHHbLIX MOYB B COOTBETCTBMM C [M3AaNHEPCKUM  3anpoCoM
(MOHOXPOMHbIi# LBETHUK, LLBETHUK OLHONETHUKOB, MHOFONETHUKOB, A€KOPATUBHbIN
oropof v p.).

4. CoctaBneHue cbanaHCMpoOBaHHOIO MeHI0 Ha fieHb (Hefento) B 3aBUCMMOCTH
OT COAEPKAHMA XUMUYECKMX MAKPO U MUKPOINEMEHTOB B NPOAYKTAX NUTAHMUSA.

5. ViccnepoBaHue KayecTBa NMTLEBOW BOAbI.

6. MccnepoBaHue npo6 BOJOMPOBOAHON BOAbI HA NpeAMET YCTPaHeHUs
KECTKOCTH.

7. YcTpaHeHMe eCTKOCTW BOAbl B CENIbCKOX03AWCTBEHHON AeATENLHOCTY.

8. KoHTponb KayecTBa TEXHWUYECKON BOAbI Pa3HbiX BUAOB B COOTBETCTBUU C
metoamnkamu no OCT.

9. Co3paHue [eKOpPaTUBHOM WTYKATYPKMU.

10. [urmeHTbl B U30ENNAX U3 CTEKNA.

11. WccnepoBaHue paspyliawmolero [eicTeBua BOAbl HA CTPOUTENbHblE
maTepuansl.

12. OueHKa cocTosiHMA BO3jyxa pabouyeit 30HbI cneuyuanucta (TeXHONOra,
cTpouTens M T.N., C y4yeToM 061acTM npodeccMoHanbHON [eaTeNbHOCTH) B
COOTBETCTBUM C HOPMATUBHBIMU [LOKYMEHTAMM

2.3. OueHouHble cpepcTBa NPOMEXYTOYHOW aTTectauuu no AUCLUNINHE
«Xummna»

[lpomexyToUHas atrectauusa no AUCUUNANHE «XMMKUA» NPOBOAUTCA B hopme
3Kk3ameHa. Kaxpabll 3K3aMeHaUWMOHHbIA OGuneT COCTOUT M3 Tpex 3apaHui: 1)
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TeopeTuyeckoe 3ajaHuve B BUAE BOMPOCA U3 TEOPETUYECKOro CofepxaHusa
OCHOBHOTFO ¥ MPUKNALHOrO MOAynei; 2) npaKkTMyeckoe 3afjaHue (coctaBneHue
YPaBHEHUN XMMUYECKUX peakLuMin C yyacTuem HeopraHW4yecKnx Uiamu opraHuyecKux
BELWeCTB, B T.Y. LenoyeK NpeBpaleHnin U KAaYeCTBEHHbIX PeaKkuUnili 0OHapyXeHUs;
XUMUYECKUX (OPMYyN HEOpraHWyecKMx W OpraHMyecKMx BewwecTs, B T.4.
CTPYKTYPHbIX; 3aJaHWA N0 HOMEHK/IAType HEOpPraHWYyecKnx u OpraHuyecKux
BELLEeCTB; OLEHKAa WM3MEeHeHMA CKOPOCTU XMMUYECKON peakuuum W HanpaBiaeHus
CMeleHnsa paBHOBeCUs C ucnonb3oBaHuem npuHumna Jle-Watenve; oueHka
XMMUYECKOr0 coCTaBa UM 000OCHOBaHMEe MPUMEHUMOCTM O0ObekTa OMO- U
TexHocdepbl U T.M.); 3) pacyeTHas 3ajaya (pacyeTbl NO YpaBHEHMIO XUMUYECKUX
peaKuuit, pacyeT MaccoBomn fonmn (Macchl) XMMUYECKOTO 3eMeHTa (COeanHEHNS) B
Monekyne (cmecwu); onpepeneHve npocTeiiweit GOpMyabl OPraHUYeCcKONn MONEKYbI,
NCXOAA U3 INEeMEeHTHOro coctasa (B %); pacyeTbl TennoBbiX 3MHEKTOB XUMUYECKUX
peakLuuii; pacyeTbl 3aBUCUMOCTU CKOPOCTU XMUMUYECKON peakLuun 0T KOHLEHTpaLuum
W TemnepaTypbl 1 T.N0.).

[puBeaem npumep 3K3aMeHAUMOHHOrO buneTa.

3apaHue 1.

Kakoit pactBop wucnonb3yloT ANA  KAYECTBEHHOW peKuun onpepeneHuns
XN0puaoB, 6poMnA0B, toanaoB? HanuwuTe ypaBHEHNUS peakLmii 1 060CHYiiTe OTBET.

3apaHue 2.

[laHa cxema npeBpaLieHuit.

C2H5OH AL203,400°_) X1 KMn04, H20,0—20°_) X2 HBr(M36.),t_) X3 t_) 3TUH —> —)C2H4O

[lponuwunTe BCe peakumu n onpegennts Bewectsa X1, X2, X3.

3apaHue 3.

Onpepgenute MaccoBble O XMMUYECKUX INEMEHTOB B OKcuae antomuHusa Al,0;
W Bblpa3uTe UX B NPOLEHTaXx.
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3aknioyeHue

Takum obpa3oM, oHA OLEHOYHBIX CPEACTB MO AUCUMNANHE «XUMUSA» COCTOUT
M3 OLEHOYHBbIX CPEACTB TeKywero, pybexHoro (TeMaTUYecKkoro) KOHTPOAs U
3aaHNU NPOMEXYTOYHOM aTTecTalum.

B yue6HO-METOMYECKOM KOMMIEKCE NPUBEAEHbI NPUMEPDI 3aaHWIA, KOTOpbIE
ABNAOTCA MOAeNbHbIMU. KaXablii npenofaBatenb, B CBOK 0Yepeflb, B paMKax CBOEN
METOJMYECKON [JeATEeNbHOCTM CaM NpPOeKTMpyeT UM pa3pabaTtbiBaeT CcpefcTBa
00y4YeHMs M KOHTPONSA, a TaKXe BblOMpaeT MeTofbl M OpraHuU3aLMoHHble GOpPMbl
MCXOAA W3  OpraHM3auMOHHO-NEeAarorMyeckux ycnoBuin  obOpa3oBaTeNbHOro
npouecca, COOCTBEHHOrO OMbiTa, YPOBHA MOATOTOBJIEHHOCTM W  MOTUBALMM
CTYEHTOB.
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