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1. Macnopt oUEeHOYHLIX CPEACTB N0 AUCLUNAUHE «KXUMUA»

[na  dopmupoBaHuA, KOHTPONA W OLEHKM pe3ynbTaToB  OCBOEHUA
06Weo6pa3oBaTeNbHON ANCUMMINHBL «XUMUA» pa3paboTaHa CUCTEMA OLLEHOYHbIX
MeponpuaTuid, yuutbiBatowas tped6osaHus ®r0C COO (npepmeTHble pe3ynbTathl) W
®rocC Cro (obwme n npoeccrmoHanbHble KOMNETEHLMUN).

BaXkHO# 0COBEHHOCTbIO CMPOEKTUPOBAHHOW CUCTEMbI OLEHWBAHMA ABNAETCH
COrnacoBaHHOCTb OLEHOYHbIX MEeponpUATMA M 3aniaHUPOBAHHbLIX Pe3ynbTaToB
obyyeHuns. Kaxpoe oueHOYHOe MeponpusaTMe HanpaBneHo Ha (GopMUpoBaHME UNK
W3MepeHue 3HaHUA / YMEHUS B KOHTEKCTE, YKa3aHHOM B pe3ysibTaTe 00yyeHus.

B oucumnamHe «XuMua» K OCHOBHbIM OLEHOYHbIM MEPONPUATUAM OTHOCATCA:
3aflaHns B TeCTOBOM (popMe, MpaKTUYeCKue 3afaHWUA Ha COCTaBNeHME ypaBHEHWUN
peakuuin, KnaccudbuKaumio M HOMEHKNATypy XMMUYECKUX COEAUHEHWN, pacyeTHble
3afauu, nabopatopHble paboTbl, NPAKTUKO-OPUEHTUPOBAHHbBIE 3alaHNA (pacyeTHble 1
TeopeTuyeckue). B npuknagHbix MOmynAx B KauyecTBe OLEHOYHbIX MEpOnpUATHIA
TaKXe 3anaaHWpoBaHbl KENCbl U y4ebHO-UCCNeaoBaTeNbCKUE NMPOEKTHI.

Peannsauna ouUEHOYHBIX MEpPOMPUATUIA NO XMMWUW 3anjaHMPOBAHA B PaMKax
TeKylero, pyoexHoro (TeMaTMyeckoro) KOHTPONS U NPOMEXYTOYHOM aTTecTayuu no
AUCUMNNnHE.

Cuctema OUEHOYHBLIX MeponpuATUIA N0 XUMWUW NpeacTaBNeHa B nacnopre
OLLeHOYHbIX cpeacTB (Tabnuua 1).



Tabnuua 1. MacnopT oueHOYHbIX CPEACTB NO AUCUMNANHE «XUMUa» (YraybaeHHbIN YPOBEHD)

Ne Moaynb / Pa3gen / Tema Pe3ynbTat 06yyeHus Tunbl OLLEHOYHBIX MEPONPUATUIA
I OcHoBHOEe copepxaHue
1 Paspen 1. OcHoBbI CTpoeHua tDopmynMpoeaTb 6a30Bble NOHATHA U
BelecTea 3aKOHbI XUMMUK
1.1 |CrpoeHue atomoB xummnyeckux  |CocTaBnATb XMMUYECKMe GopMybl 1. Tect «CTpoeHMe aTOMOB XMMUYECKMX SN1EMEHTOB U NpUpoaa
3N€MEHTOB M NpPMUPOAa COeMHEHMNI B COOTBETCTBUM CO XUMUYECKON CBA3UY».

XUMUYECKOW CBA3N CTENEHbIO OKUCNEHUA XUMUYECKUX 2. 3apaum Ha coCTaBNEHME XUMUYECKUX (DOPMYN [BYXaTOMHbIX
3/1IEMEHTOB, UCXOAA W3 BANIEHTHOCTU U |cOeauHeHuit (OKCUAO0B, CyNnbPUAOB, TMAPUAOB U T.N.)
3NEKTPOOTPULATENIBHOCTH

1.2 |Mepuoaunyeckuii 3aKoH Xapaktepu3oBaTb XMMUYECKME [paKTMKO-0pMEHTUPOBAHHbIE TEOpETUYECKME 3aAaHMSA Ha

Tabnuua [.W1. MeHpeneesa 3/1eMEHTbI B COOTBETCTBMM C UX XapaKTepm3aumio XMMUYeCcKux anemeHToB: «Metannuyeckue /
NONOXEHNEM B NEPUOANYECKON HeMeTaNaMyecKkme CBOMNCTBA, INEKTPOOTPULATENBbHOCTb U CPOLCTBO
cucteme xumuyeckux anemeHToB .M. (K 3neKTPOHY XMMUYECKUX INEMEHTOB B COOTBETCTBME C UX
MeHpeneesa 3NEKTPOHHbIM CTPOEHMEM U NOJIOXKEHNEM B NEPUOJMUYECKOIA

cucrteme xumuyeckux anemeHtos [.1. MeHpeneesa»
2 |Paspgen 2. Xumuyeckue peakuuu |CoctaBnAaTb ypaBHEHUA U CXEMBI KoHTponbHas pa6oTa

XUMUYECKUX peaKLun

«CTpOEHVIe BelecTsa U XMMHUYECKHUEe peaKunmn»




Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
2.1 |Tunbl XMMUYECKNX peaKLmii CocTaBnsATb peakuum CoefiMHEHUS, 1. 3aia4m Ha cocTaBNeHMe YpaBHEHUIT peaKLmii:
pa3ioXeHus, 0OMeHa, 3aMeLLeHus, — COEfIMHEHMSA, 3aMelLEeHNs, Pa3OXKeHNs, 0OMeHa 1 peakuuit ¢
OKMC/IUTENIbHO-BOCCTAHOBUTE/IbHBIE  |y4yacTUEM KOMNIEKCHBIX CoeuHeHUit (Ha npumepe
peakuun 1 peakumu rMOPOKCOKOMMNNEKCOB aNlOMUHUA U UMHKA);
KoMnnekcoobpasoBaHusa (Ha NpuMepe |— OKUCIUTENbHO-BOCCTAHOBUTENbHBIX PEAKLMIA C UCMNONb30BAHNEM
rMOPOKCOKOMMNNEKCOB atloMUHUA MeTo/a 3NEeKTPOHHOro banaHca;
UMHKA) C y4aCTUEM HEOPraHUYECKUX |- C y4yacTUeM KOMMNIEKCHbIX coeuHeHuit (Ha npumepe
BELLECTB rMOPOKCOKOMMNEKCOB LIMHKA U aNlOMUHUSA).
2. 3a/aum Ha pacyeT KONMYECTBEHHbIX XapaKTePUCTUK NPOJyKTa
peaKkLnmn CoeANHEHUs; MacCOBOW UM 0OBEMHON AONK BbIXOAA
NPOAYKTA peaKLnmu coeUHEHUs OT TEOPETUYECKM BO3MOXKHOIO;
00BbEMHBIX OTHOLIEHMIA Fa30B; KONUYECTBEHHbIX XapaKTEpPUCTUK
NCXOAHbIX BELLECTB M NPOAYKTOB peakLuuu; macchl (06beM,
KONMYECTBO BELLECTBA) NPOAYKTA PEAKLMH, €CIN OfHO U3 BeLecTB
[aHO B BUAE pPacTBOpa C onpefeneHHoN MaccoBOm fonei
PacTBOPEHHOTO BeLLECTBA
2.2 |InexkTponutuyeckas CoctaBnsaTb ypaBHeHUs XxuMuyeckux  |1. 3afaHus Ha COCTABNEHNE MONIEKYNAPHBIX M MOHHbIX PeaKLmii
[MCCOLMALIUA U UOHHBIA OOMEH  |peaKLnM MOHHOTO 0OMEeHa C y4acTUeM |y4acTUeM OKCUAOB, KUCIOT, OCHOBAHUI U CONEN, MOHHbBIX peaKLuit
HeopraHWYecKux BelecTB rMLpoaM3a Coneil, yCTaHOBNIEHWNE U3MEHEHUS KUCIOTHOCTU Cpefbl.
2. JlabopaTopHas paboTta «Peakuuu rugponusa»
3 WccnepoBatb cTpoeHmMe U CBOICTBA KoHTponbHas pa6oTa «CBOMCTBa HEOPraHMYECKNX BELLeCTB»

Paspen 3. CrpoeHue u cBoicTBa
HeopraHU4YeCcKux BelecTs

HeopraHW4eCKux seLlecTs




Moaynb / Paspen / Tema

Pe3ynbTtat 0byyeHus

Tunbl OLLEHOYHBIX MEPONPUATUIA

3.1

Knaccudukauma, HomeHknartypa
W CTPOEHME HeopraHU4yecKux
BeLecTB

KnaccuduumposaTb HeopraHuyeckue
BeLeCcTBa B COOTBETCTBUM C UX
CTpOeHueM

1. Tect «HomeHKnaTypa 1 Ha3BaHMe HEOPraHWYeCKUX BelecTB
NCXOAA U3 UX XUMUYECKON (DOPMYAbI AU COCTABNEHNE XMMUYECKON
thopMmynbl UCXOAA U3 HA3BAHMA BeLECTBA N0 MEXAYHAPOLHOMN UK
TPUBMANBHOW HOMEHKNATYpeEX.

2. 3apayn Ha pacyeT MaccoBOii JoNM (MACChl) XMMUYECKOTO
anemeHTa (coefMHeHNs) B MoneKye (cmech).

3. MpakTuyeckune 3agaHua no knaccuduKaLmum, HOMeHKnaType u
XMMUYeCcKuM hopMynam HeOpraHNYyeCKMxX BeLecTsB pa3anyHbIX
KNnaccos.

4. lpakTMyeckue 3afaHunsa Ha onpegeneHne XumMnyeckoi
aKTMBHOCTU BELLEeCTB B 3aBUCUMOCTU BULA XMMUYECKOW CBA3N U
TUNA KPUCTANNNYECKON peLleTKu

3.2

®OU3NKO-XMMUYECKME CBOMNCTBA
HEOpPraHM4eCKux BeLLECTB

YcTaHaBAMBaTh 3aBUCUMOCTb PU3NKO-
XUMUYECKUX CBOWCTB HEOPraHMYeCKUX
BELLECTB OT CTPOEHMNA aTOMOB U
MONIEKYN, a TaKXe Tuna
KPUCTanInyYecKom peleTku

1. Tect «0cOOGEHHOCTN XMMUYECKUX CBONCTB OKCUAOB, KUCNOT,
OCHOBaHMM, aM(OTEPHbIX TMAPOKCUAOB U CONein».

2. 3ajaHuA Ha coCTaBneHUe ypaBHEHU XMMUYECKUX peaKLuii C
y4acTUeM NPOCTbIX U CNOXHbIX HEOPraHWYeCKUX BeLecTB: OKCUA0B
MeTanNoB, HeMeTannoB U aMbOTEPHbIX INEMEHTOB; HEOPraHUYeCcKnx
KMCNOT, OCHOBaHWUM 1 aMpOTEPHBIX TMAPOKCUL0B, HEOPraHUYeCKunx
COJIei, XapaKTepu3yioLWwmnx Ux CBOMCTBA U CNOCOObI NOslyYeHus.

3. [paKTUKO-0pMEeHTUPOBAHHbIE TEOPETUYECKME 3af,aHNA Ha
CBOWCTBA M NOJNYYEHNE HEOPraHWYeCKUX BELLEeCTB.

4. NabopatopHas pabota «CBOCTBA METANIOB U HEMETANIOBY




Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
3.3 |MpousBopacTBO HeopraHuyeckux |060CHOBLIBATb 3HAYEHME U [paKTMKO-OpMeHTUPOBaHHbIE 3aaHNA N0 COCTABNEHUIO
BELWecTB. 3HaYeHue U NPUMEHeHNe HeOPraHNYeCKMUX BeLeCTB |XMMUYECKUX peaKL il C yHacTUeM HeopraHMYecKnx BeLLecTs,
npumeHeHue B GbiTy 1 Ha B 6bITOBOI 1 NPOM3BOACTBEHHOM MCNONb3YEMbIX LIS UX UAEHTUPUKALMM U MPOMBbILWAEHHBIX CNOCO60B
npon3BoACTBE AEeATENbHOCTM YenoBeKa X PU3NKO-  [nonyyeHus
XUMUYECKUMU CBOWMCTBAMM
4 p 4 C . WccnepoBathb cTpoeHUe U cBOilCTBA KoHTponbHas pa6ota
d3pen 4. LTPOCHUE U CBOUCTBA | hraynyeckux BewecTs «CTpoeHme 1 CBOMCTBA OpraHNyeckux BeLecTB»
OpraH14yecKux BeLlecTs
4.1 |Knaccudukaums, ctpoeHune u Knaccuduunposatb opraHmyeckue 1. 3apaHuna Ha cocTaBNeHWe Ha3BaHMt OPraHNYyeCcKnX CoefuMHeHUN
HOMEHKNATypa OpraHnyecKunx BelecTBa B COOTBETCTBUMU C UX NO TPMBUANBHOM AN MEXLYHAPOAHON CMCTEMATUYECKO
BellecTs CTpOeHuem HOMeHKnaType
2. 3ajaHunA Ha COCTaBIEHNE MOJHbIX U COKPALLEHHbIX CTPYKTYPHbIX
thopMyn opraHNYeCcKMX BELEeCTB OTAENbHbIX KNAaccoB
3. 3apauu Ha onpegeneHune npocTeiilei hopMybl OpraHMYecKomn
MONEKYNbl, UICXOAA U3 3NIeMeHTHOro cocTaBa (B %)
4.2 |CBoMcTBa OpraHMyecKmx YcTraHaBnuBaTh 3aBUCUMOCTb U3MKO- |1. 3agaHnA Ha COCTaBNEHWNE YPABHEHUIA XUMUYECKUX PeaKLUA C

COeUHEHUI

XUMUYECKUX CBOMCTB OpPraHMYecKux
BELLECTB OT CTPOEHUSA MONEKY

yyacTueM OpraHu4ecKux BeLecTB Ha OCHOBAHWUM UX COCTaBa U1
CTPOEHMUS.

2. 3aflaHnA Ha COCTaBNEHNE YPABHEHUN XUMUYECKUX PeaKLUHA,
UNNIOCTPUPYIOLLMX XMMUYECKME CBOICTBA C y4eTOM MeXaHU3MOB
NPOTEKaHMA AaHHbIX PeakLuui U reHeTUYECKOMN CBA3N OpPraHnyecKnx
BELLECTB pa3HblX KNAcCoB

3. PacyeTHble 3aa4m N0 ypaBHEHUAM pPeaKLuii C y4acTuem




Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
OpraH14yecKux BeLiecTs.
4. NlabopatopHas pabota «[TonyyeHne aTuneHa u nsyyeHue ero
CBOWCTB»

4.3 |OpraHuyeckue BeliecTsa B 060CHOBbIBaTb 3HAYEHME U [paKTMKO-OPUEHTUPOBAHHbIE 33JaHNA NO COCTABNEHMIO
KN3HE[EATEIbHOCTU HYEN0BEKA.  |npuMeHeHne OpraHnYecKnx BelWecTB B [XMMUYECKUX peaKLmnii C y4acTMeM OpraHuyecKmnx BeLecTs,
Mpon3BOACTBO M NPUMEHEHNE |G ir0Boii 1 NPON3BOACTBEHHOI MCNOJb3YEMbIX 1S UX MAEHTUUKALNN B GbITY U NPOMBILNEHHOCTMH.
(r)IEgaMHbTL:iZ:ﬁ);chmmeCTB 8 AeATeNbHOCTH ‘-IEH?BEKa nx u3snKo-

XUMUYECKUMU CBONCTBAMU
5 Pa3nen 5. KuHeTnyeckue un MCCHEAOBaTb paBHOBeCHe U CKOpPOCTb KOHTpOHbHaﬂ pa60Ta
TepMOAMHAMUYECKUue XUMUYECKUX peaKU,Mﬁ «CKOpOCTbXMMW-IECKOﬁ pe€aKumMm u XuMn4eCcKoe pasHoBecue»
3aKOHOMEPHOCTU NpOTEKaHMA
XUMUYECKUX peaKLun

5.1 |KuHetnueckue 3akoHomepHocTu |MccnenoBath BAMsAHME KOHUeHTpauuu |1. JlabopaTtopHas paboTta Ha Bbl6op:

NpOTEKaHUA XMMUYECKNX pearupylowmx BelwecTs 1 Temnepatypsl |- «OnpegeneHne 3aBUCMMOCTU CKOPOCTU peakuuu oT

peakuui Ha CKOPOCTb XUMUYECKUX peaKL it KOHLEHTPaLUK pearnpytolnx BeLecTs»;
- «Onpepenexune 3aBUCMMOCTM CKOPOCTU peakuuu ot
Temneparypbi».
2. [IpaKTMKO-OpMEeHTUPOBAHHbIE TEOpeTUYECKME 3aAaHMA HA aHan3
(haKTOpOB, BAUAIOLWNX HA U3MEHEHWUE CKOPOCTU XUMUYECKOM
peakumu

5.2 |TepmoauHammnyeckue Wccneposath BAMAHWE U3MEHEHUS 1. 3apauun Ha pacyeTbl TennoBbIX 3QMEKTOB XUMUYECKUX peaKkLui u

3aKOHOMEPHOCTM NpoTeKaHus
XUMUYECKUX peakuuii.

KOHLEHTPaLUUW BELLECTB, peaKLmnn
cpeabl U TeMnepaTtypbl Ha CMELLLEHNE

onpegenexune Tuna peakuuu (no Tennosomy acdekTy: 3K30- 1
3HAOTEPMUYECKME).




Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
PaBHOBecue xummyeckunx XMMUYECKOro paBHOBeCHA 2. [paKTMKO-OpMEeHTUPOBAHHbIE 3ajaHNA HA NPUMEHEHWE
peakuuit npuHumna Jle-llatenbe Ana HaxoXAeHWUs HanpaBNeHUs CMeLeHNs

PaBHOBECUS XMMWUYECKO peakuuu 1 aHanu3 pakTopos, BAUAIOLWMUX
Ha CMeLyeHne XMMUYEeCKOro paBHOBeCHS.

3. JlabopaTopHas paboTta «M3yyeHune BAUAHNSA pa3nnyHbIX
(haKTOpOB Ha CMeLyeHne XMMUYECKOro paBHOBECHAY

6 WUccnepoBathb fucnepcHble CUCTEMB KoHTponbHas pa6ota no teme «JlucnepcHble CUCTEMbI»
Paspen 6. lucnepcHele cuctemsl

6.1 |[ducnepcHble cuctembl 1 hakTopbl |Pa3nnyatb UCTUHHbIE PAacTBOPHI, 1. 3afaun Ha NpuUroToBNEHME PaCcTBOPOB.

NX YCTOMYNBOCTH KONIOMAHbIE PAcTBOPbI U 2. [paKTMKO-OpMEHTUPOBAHHbIE PacyeTHble 3aaHuNA Ha
rpyboaMnCnepcHbIe CUCTEMbI HA OCHOBE |LUCNEPCHbIE CUCTEMBI, UCMOJIb3YeMble B ObITOBOM U
XUMUYECKOro 3KCNepuMeHTa NPOU3BOLCTBEHHON AEATENbHOCTM YeNOoBeKa.
6.2 |WccnenoBaHne CBOMCTB WccnepoBatb hM3nMKO-xMMnyeckmne JlabopatopHas paboTa (Ha Bbl6Op):
ANCNEPCHBIX CUCTEM CBOWCTBA Pa3NIMYHbIX BUAOB — NpurotoBneHne pacTBopos;
ANCNEPCHBIX CUCTEM - WccnepoBaHne gucnepcHbIX CMCTEM,
7 Pasnen 7. KauecTBeHHbe WccneposaTb cBOWCTBA OpraHU4eCcKux
eaﬂ " -06Ha KEHIS U HEOPraHWYeCKUX BeLecTs C
2 ra:wqecxwxpgueo Fanuyeckyx | CMO1b30BaHUEM Ka4eCTBEHHbIX
P P peakuui
BewecTs
7.1 |O6HapyxeHue HeopraHuyeckux |MccnepoBaTh KauyecTBeHHble peakuun |1, JlabopaTtopHas paboTa (Ha BbIGop):

KaTUOHOB N aHNOHOB

HeOpraHM4yeCKux BeELLECTB

— AHanutuyeckue peakumu katnoHos I-VI rpynn;

— AHanuUTUYeCKne peakLunm aHMOHOB.

2. lpakTnyeckne 3agaHna Ha CoCTaBNeHMe ypaBHEHUIN peakLuuii
o6HapyxeHus katnoHos I-VI rpynn n aHMOHOB, B T.4. B




Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
MONEKYNAPHOW U MOHHOMN hOpMax.
7.2 |06HapyxeHWe opraHuYecKux WccnepoBath KayecTBeHHble peakumu |1. JlabopaTopHas paboTta (Ha Bbi6op):
BELECTB OTAENbHbIX KNACCOB C  |OpraHMYecKUX COeANHEHU OTAeNbHbIX (— KayecTBeHHbIe peaKLnmn Ha OTAeNbHbIe KNAacChl OpraHUYecKmnx
MCNONb30BAHUEM KAYeCTBEHHbIX |KI1accoB BelecTs;
peakuui — KayecTBeHHbI aHaNM3 OpraHM4YecKkux COeANHEHUI No
(YHKLUMOHANBHBIM FpyMnam.
2. NpaKkTnyeckne 3aaaHuns Ha CoCTaBeHME KAYeCTBEHHbIX PeaKLnii
0OHApYXEHUs OPraHNYecKUX COeANHEHNIA
IT | NpogeccmoHanbHO-OpUEHTUPOBAHHOE cofiepXaHune (CopepKaHue NPUKIAAHOro Mofyns)
8 |Paspen 8. OueHuBaTb NnocneacTus 6uiToBoM M 3awuTa Keiica (c yueTom byayuieit npodeccuoHanbHoIA
Xvumus B GbITY 1 NPOM3BOACTBEHHOI feATeNbHOCTH AeATeNbHOCTH)
NPOU3BOACTBEHHOIA yesoBeKa C NO3ULUIA IKONOrMYECKOM
[eATeNbHOCTN YenoBeka 6e3onacHocTu
Xumus B ObITY 1 OueHuBaTb NOCNEACTBUA OLITOBOM M Keitc (c yueTom byayuieit npodeccmoHanbHoOM AesTenbHOCTH)
NPOU3BOACTBEHHOW NPOU3BOACTBEHHOW AeATENbHOCTH Bo3moXHbIe TeMbI KeICOB:
[eATeNbHOCTH YeNoBeKa 4enoBeKa C No3nLWii skonornyeckoi | 1- NoTennexune kamara u BbICBOOOXXAEHME ra30BbIX TMAPATOB CO
H Ha.
6e3onacHocTH AiHa okeara
2. byaywue matepuansl Ans aBua-, MalWMHO- U NPUOOPOCTPOEHUS.
3. HoBble MaTepuanbl Ans CoONHeYHbIX 6aTapeil.
4. JlekapcTBa Ha OCHOBE PacTUTENIbHbIX NPEnapaToB
9.1 |[Pa3spen 9.1. UccnepoBaHue u WHTepnpeTnpoBaTh XUMHYECKHe 3awmTa y4yeb6HO-UCCNeA0BATENLCKOTO NPoeKTa (C yyeTom byayLyei

XUMUYECKWIA aHanu3 06beKToB
6uocdepsl

npouecchl U ABneHua B 6uoctepe

npogeccuoHanbHON AeATeNbHOCTH)

10




Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
9.1.1 |OcHoBbI nabopaTOpPHON NPAKTUKK [BbINONHATL NOAHbINA LUK 1. labopatopHas paboTta «OcHOBbI N1a6OPAaTOPHOM NPAKTUKU».
B NPO(eCcCUOHANbHbIX 3KCNEPUMEHTANbHOr0 UCcnefoBaHns ¢ |2. TunoBble pacyeTbl N0 TEMATUKE IKCNEPUMEHTA.
naboparopusx cobntoneHnem npasun 6e30nacHoro 3. 3apaun Ha BblYMCNEHME CPefLHEro 3HaYeHMA IKCNEePUMEHTANbHBIX
obpalueHus C BeLWeCcTBaMm 1 AaHHbIX, MOTPELWHOCTH.
nabopatopHbIM 060pyA0BaHNEM 4. MNpepcTaBneHne pe3ynbTaToB 3KCNEPUMEHTA B pa3inyHON popme
(Tabnuua, rpaduK, oTYET, [OKNAA, NPe3eHTaLus).
9.1.2 |Xumunyeckuit aHanu3 npob Bogbl (MccnenoBath xummuyeckuii coctaB npob |1. Tect «CBoicTBa M COCTAB BOAbI».

BOAbI

2. 3apaHune «XMMUYECKMIA COCTaB BOAbI, TUM BOAbI M CNOCO6bLI ee
npuMeHeHMs» (C UCMoNb30BAHMEM HOPMATUBHBIX JOKYMEHTOB).

3. MpaKTMKO-OpPUEHTUPOBAHHbIE TEOPETUYECKME 3aiaHNA HA COCTaB
BOJbI M CNOCOOLI BbIPAXEHUs KOHLEHTPALMII U nepecyet
KOHUEHTpaLmit (C MCNosb30BaHMEM HOPMATUBHBIX [JOKYMEHTOB).

4, JlabopaTtopHas paboTa Ha BblOOp:

— 0umMcTKa BOAbI OT 3arpsi3HEHUN;

— Onpepenexue pH Boabl U €€ KUCNOTHOCTH;

— Onpepenexune XKeCTKOCTU BOfbl U COCOObI € yCTpaHeHus
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Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
9.1.3 |XuMuuecknit KOHTponb KadecTa |MccnefoBaTb XMMUYECKMIt COCTAB 1. Tect «OpraHuyeckue n HeopraHU4ecKkue BelLeCTBa, BXOAsLNE B
NPOAYKTOB NMUTAHUS NPOAYKTOB MUTAHUS COCTaB NPOAYKTOB MUTAHUA».

2. NpaKTUKO-OpUEHTUPOBAHHbIE 3aAaHNA NO KYNMHAPHOW TEMATUKe.
3. JlabopaTopHas paboTa (Ha BbIbOp):
— OGHapyeH1e HUTPATOB B NPOAYKTAX NUTAHUS;
- WccnepoBaHne NpoayKTOB NUTAHWA Ha Hauuue yrineBoaoBs (MyKa,
TBOPOT, MOJIOKO, OTYPT) Ha Hanuyue yrneBoaoB (Kpaxmaln, rioKosa,
caxaposa)

9.1.4 |Xumuyeckuit aHanus npob noyssl [ccneposatb xummuyeckuii coctaB npob |1. TecT no Teme «XMMUYECKMIA COCTAB HEOPraHMYECKUX W

nouyBsl OpraHnyeckux yaoopeHuiy.

2. 3apaHue «B3anmocBA3b cocTaBa NoyBbl, TUM NOYBLI U ee
Ha3HaYeHUs».
3. JlabopaTopHas paboTa (Ha BbIbOp):
— 06HapyxeHMe HeopraHUYeCKUX NpuMecei B Npobax noysbl;
— Onpepenexune pH BogHom
BBITAXKM MOYBbI, €e KUCIOTHOCTU U LWEeN0YHOCTH

9.1.5 |WiccnepoBaHue 06bekToB WccnepoBath XMMUYECKMIt cOCTaB YuebHo-UccnenoBaTeNnbCKUIM NPOEKT B 061aCTH UCCNe[0BaAHUSA

6uocdepsl

06beKTOB 6Moctepbl Ha NpuMepe
NPOAYKTOB NMUTAHUSA, BOAbI U NOYBbI

06beKTOB brochepsl.

Bo3MOXHble TeMbl NPOEKTOB:

1. WccnepoBaHune cocTaBa MUHEpaNbHOW BOAbl M PeKOMeHZaL M no
ee UCNoNb30BaHMIO.

2. ViccnepoBaHue paspyluatouero feMcTena npupoaHon BOAbl Ha
CTpOUTeNbHble MaTepuansl.

3. CocTaBneHue npoekTa LBeTHUKA/oropoaa/caaa B 3aBUCMMOCTH
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Moaynb / Paspen / Tema

Pe3ynbTtat 0byyeHus

Tunbl OLLEHOYHBIX MEPONPUATUIA

0T COCTaBa NPoOaHaNN3NPOBAHHBIX NOYB.
4. CoctaBneHune cbanaHCMpOBAHHOTO MeHIO Ha fieHb (Heaenio) B
3aBMCUMOCTU OT COLEPIKAHUA XMMUYECKNUX MAKPO U
MWUKPO3/IEMEHTOB B MPOAYKTaX NMUTAHUS.

5. WiccnegoBaHue KayecTBa NUTLEBOI BOAbI.

6. iccnegoBarue npo6 BofonpoBogHON BOAbI HA NpegMeT
YCTPAHEHU: KECTKOCTHU.

7. YcTpaHeHMe }eCTKOCTU BOAbl B CENIbCKOX03ANCTBEHHOW
AEeATENbHOCTH

9.2

Pa3zpen 9.2. UccnepoBaHue u
XMMUYECKUil aHanu3 o6beKToB
TexHocepbl

WHTepnpeTnpoBath XuMUyeckmne
npouecchl 1 ABNeHUA B TexHochepe

YuebHo-uccnepoBatTenbCkuii NPoeKT (c yueTom byayueit
npoteccuoHanbHo feATeNbHOCTH)

9.2.1

OcHoBbI 1abOPATOPHOI NPAKTUKM
B NPOdeCcCcUOHaNbHbIX
naboparopusx

BbINOAHATL MOAHBINA LMKN
3KCNepUMMeHTaNbHOTo UCCNef0BaHus C
cobntofeHnem npaBun 6e3onacHoro
ob6palleHus C BelecTBamMm u
nabopaTopHbIM 060pyA0BaHMEM

1. JlabopaTopHas pa6ota «OcHOBbI 17a6OPATOPHON NPAKTUKNY.
2. TunoBble pacyeTbl N0 TEMATUKE 3KCNEPUMEHTA.

3. 3a,u,aq14 Ha BblYUCNeHne cpefHero 3Ha4eHnA SKCNEPUMEHTATbHbIX

OAHHbIX, MTOrpewWHOCTN.

4. NpepcTaBieHne pe3ynbTaToOB IKCNEPUMEHTA B Pa3NNYHOI opme

(Tabnuua, rpadmk, oTYET, [OKNAL, NPE3EHTALMA).
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Moaynb / Paspen / Tema

Pe3ynbTtat 0byyeHus

Tunbl OLLEHOYHBIX MEPONPUATUIA

9.2.2

XuMunyeckuii aHanus npo6
TEXHUYECKOWN BOAbI

WNccnepoBaTb XMMUYECKMIA cOCTaB Npob
TeXHMYEeCKoW BOAb

1. 3afauu Ha onpegaeneHne MeTanoB, HEOPraHMYeCKUX aHUOHOB K
OpraHMUYecKnx BeWecTs B TEXHUYECKON BOAe Pa3HOro Ha3HayeHus.
2. NpaKTUKO-OPUEHTUPOBAHHbIE TEOPETUYECKME 3aaHNSA HA COCTaB
BOAbl M CNOCOOLI BbIpaXKeHUsi KOHLLEHTpaLMii U nepecyet
KOHLEHTpaumit (C MCNoNb30BaHUEM HOPMATUBHbIX JOKYMEHTOB).
3. 3apaHue «XMMUYeCKU COCTaB TEXHUYECKOI BOABI, TUM BOAbI U
cnocobbl ee NpuMeHeHUs» (C UCNONb30BaHMEM HOPMATUBHBIX
LOKYMEHTOB).

4. NabopatopHas pabota (Ha BblbOp):

— Onpepenexune xX10pMA0B METOLOM TUTPOBAHUA B TEXHUYECKOM
BOJE;

— OnpepeneHue XecTKOCTU TEXHUYECKOI BOLbI METOAOM
TUTPOBAHMUSA

9.2.3

XUMUYECKUI KOHTPONb KayecTsa
BO3Ayxa

WccnepoBaTth cofepxaHue
YFEKMCNOro ra3a B BO3fyxe

1. Tect no Teme «XMMUYeCKUin coctaB aTMOCHepHOro BO3ayxa u
BO3Ayxa pabouyeii 30HbI».

2. [IpaKTUKO-OPMEHTUPOBAHHbIE 3ajaHNA HA XUMUYECKU aHanu3
coCTaBa BO3fyxa.

3. JlabopaTtopHas paboTa «OnpepeneHue cogepxKaHus yriaekucnoro
rasa B Bo3fyxe

noMelLLleHna 3IKCnpecc-MeTogoM»
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Ne Mopynsb / Pa3pen / Tema PesynbTat 06yueHus Tunbl OLLEHOYHBIX MEPONPUATHIA
9.2.4 |XuMuyeckunit aHanus npob Wccneposath npo6bl MaTepuanos 1. MpaKTUKO-OpUEHTUPOBAHHbIE 33laHNA NO XMMUYECKOMY aHaNNU3y
MaTepuanoB CTPOUTENbHO- CTPOUTENIbHO-PECTAaBPALUOHHOM npo6 MaTepuanoB CTPOUTENbHO-PECTABPALMOHHON AeATENBHOCTM U
pecTaBpaLMOHHON AeATENbHOCTU [AeATeNbHOCTU U AN3aiHa An3aiHa.
VEEVEE! 2. JlabopatopHas paboTa (Ha BbIbOp):
- W3rotoBnexue kpacok (Noabop NMrMEeHTOB U CBA3bIBAIOLMX
BeLecTs);
- WccnepoBaHue cBOMCTB BAXYLLMX BEWECTB HA NpUMepe runca
9.2.5 |WccnepoBaHue 06beKkToB NccnepoBaTh XMMUYECKUIA COCTAB YyebHo-nCCnen0BaTeNbCKUIN NPOEKT B 06/1aCTH UCCNeA0BaHMA

TexHocdepbl

00beKTOB TexHoChepbl Ha Npumepe
TEXHUYECKOMN BOAbl U MAaTEpManoB
CTPOUTENIbHO-PeCcTaBpaLUOHHON
JeATeNbHOCTU U IN3aiiHa

00bEeKTOB TexHOCGhEpSI.

Bo3MOXHble TeMbl NPOEKTOB:

1. KoHTponb KayecTBa TeXHUYECKON BOAbI Pa3HbiX BUAOB B
cootBeTcTBMM ¢ MeTogukamu o [OCT.

2. Co3paHune feKopaTMBHOM WTYKATYPKM.

3. [lurmeHThI B M30€N1UAX U3 CTEKNA.

4. NccnepoBaHue paspyliaiollero feicTBUA BOLbl HA CTPOUTENbHbIE
Matepuansl.

5. OueHKa cocTosHUsA Bo3[yXa paboyeit 30HbI cneumanmcTa
(TexHonora, CTpouTENS U T.M., C y4eTOM 0bnacTu
npotheCccoHanbHO feATeNbHOCTH) B COOTBETCTBUM C
HOPMAaTMBHbIMU AOKYMEHTaMM
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2. OueHOYHbIe CpeacTBa N0 AUCLUNIUHE «XUMUAY»

2.1. QueHoyHble cpeacTBa TeKyWero KOHTPOAA N0 AUCLUNAUHE «XUMUA»

TeKyWwmit KOHTPOJb Pe3yNbTaTOB 00YYEHNUSA MOXKHO OCYLLECTBAATL PA3IMYHbIMU
MeTOAAMM U C MOMOLLbIO PA3/IMYHbIX OLEHOYHbIX cpeacTs. Mo aucumnamHe «XXumusy»
B KayecTBe CPefCTB TEKYLWEro KOHTPONSA NPUMEHAIOTCA BONPOCH A1 OpraHu3aLum
YCTHOTrO ¥ NUCbMEHHOr0 OMpOCa, CMCTEMbI 3afaHNUi B TeCTOBOW hopMe, 3afaun u
yNpaXHeHUs, NPaKTUKO-OPUEHTUPOBAHHbIE 3afaHusA (TeopeTuYeckue, pacyeTHble,
CUTYyaLMOHHbIE), NabopaTopHble paboTel 1 Apyrue oLeHoYHble MeponpuaTus. Huxe
npuBeLeM NPUMEPLI HEKOTOPbIX U3 HUX.

2.1.1. Cucrembl 3apaHmit B TeCToBON opme

Cuctema 3apjaHuit B TecToBOW (opme — 3TO COfepaTteNbHaa CUCTEMa,
OXBaTblBalOWAA B3aMMOCBA3AHHbIE 371eMeHTbl 3HaHWW. B oTauume ot TecTos, B
cucTemax 3afaHuii BepOATHOCTb MPaBMIBHOrO OTBETa Ha nocnefyloulee 3apaHue
MOXeT 3aB1CeTb OT BEPOATHOCTM NPaBMAbHOIO OTBETA HA NpeablayLine 3aaaHuns.

Ons Toro u4tobbl Ha OLHOM COLEpXAaTeNbHOM MaTepuane MOXHO Oblno
COCTaBUTb HECKOJIbKO BapMaHTOB TeCTa, KOHCTPYMpyT 6a3y 3afaHuUil B TECTOBOM
tdopme. Ecnu ecTb KOMNbIOTEPHbIE MPOrpaMMbl reHepaLun TecTos, TO B NpOrpammy
co3paHusa Tecta BBOgMTCA 0asza, BKIYalowas B cebs napannenbHble no
COAEPXaHWIo U TPYAHOCTWU BapUAHTLI OLHOrO M TOTO e 3afaHuA. 3TO 03HAYaeT, YTo
NpoBepKa 3HaHWS NMPU3HAKOB, CBOWCTB, COCTaBa, BYHKLUUIA OAHOTUMHbLIX 0OBEKTOB
MOXeT 6bITb OpraH130BaHa Ha 6a3e OJHOTO 1 TOTO e 3a[jaHUs, MEHAIOLLErO B CBOEM
TEKCTE TONbKO Ha3BaHMe 3TUX 0OBLEKTOB. ITW 3afaHUsA Ha3blBalOT (PACETHLIMY, T.e.
MMEWNUMU NEPEMEHHbIE 3IEMEHTHI.

[lpuBegem npumep cucTembl 3afaHMN B TeCTOBOM (oOpMe, BKAKOYAOLeN
daceTHble 3apaHua (chaceTbl B 3aaaHnK 3aKo4eHbl B QUTypHbIe CKOOKM).

HaseaHue Tembl Tema 1.1 «CTpoeHune aTOMOB XMMUYECKUX
3/1eMEHTOB 1 NPUPOAA XUMUYECKOWN CBA3U»

Pe3synbtat 06yyeHus | CoctaBnsaTb XMMUYeckune opmynibl COeLUHEHUI B
COOTBETCTBUY CO  CTeneHblo OKMCNEHUA
XUMUYECKUX INEMEHTOB, UCXOLSA U3 BaJIEHTHOCTU W
3N1eKTPOOTPULATENBHOCTH

06Lwwme KomneTeHuum 0K 01

BbibepuTe 0AMH NpaBMAbHbIIA OTBET:
1. Atombl C 1 Si MMeloT OAMHAKOBOE YNCNO:
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A) HelTpoHOB B Afpe

b) 3HepreTMyeckux ypoBHei

B) 3neKTpoHOB Ha BHeWwHeM 3HEPreTMYecKoM ypoBHe
[) aneKkTpoHOB

2. B papy xumnyeckux anemeHtoB Li-Be-B-C meTannnyeckue coiictea:
A) ycunusatotca

B) ocnabesatot

B) He meHstoTCA

[) n3MEHAIOTCA NePUOANYECKM

3. K s-anemeHTam oTHoCHUTCA:

A) K

B)S

B) Fe

) Br

4. Mytem coeanHeHns aTOMOB nof HoMepom 11 1 17 obpa3syeTcs BelecTBo C

XUMUYECKOW CBA3bIO:
A) noHHoi
b) KoBaneHTHo nonsapHoM
B) KoBaneHTHOI HenonspHoM
[) meTannnyeckoi

5. {KonnyecTBO 3NEKTPOHOB B aTOME; KONWUYECTBO IHEPreTUYECKUX YPOBHEN;
KONMYECTBO 3/IEKTPOHOB HA MOC/NEAHEM 3HEPreTUMYEeCKOM YpPOBHE; KOAUYECTBO

NPOTOHOB B iAPE aTOMa} COOTBETCTBYET

A) Homepy nepuoga

b) Homepy rpynnsbl

B) nopagkoBomy HoMepy

6.{xnopuay 6apus, anma3sy, aMM1aKy, CEpHOI KUCI0Te}COOTBETCTBYET

A) noHHas xumnyeckas cBs3b

b) KoBaneHTHaa nonAapHasa xMMM4YecKas cBa3b

B) KoBaneHTHas HenonApHas XMMMUYecKas CBA3b

7. {cBa3b, 06pa3oBaHHas 3a cyeT 06pa3oBaHMA 00X INEKTPOHHBIX Nap;
CBA3b, 06pa3oBaHHas 3a cyeT 0606LWeCcTBNEHUS BaIEHTHbIX 3/IEKTPOHOB; CBA3b,
06pa30oBaHHAs 33 CYET INEKTPOCTATUYECKMX CUNT NPUTAKEHUA} HA3bIBAETCH

A) noHHo

b) meTannunyeckon

B) KoBaneHTHOIA

8. {B nopsaKe Bo3pacTaHMa MeTaNIMYECKUX CBOMCTB; B NOPsAAKe yObIBaHUS
paAnyca aTOMOB; B MOPAAKE BO3PACTaHUA KNCNOTHBIX CBOWCTB IETYYMX
BOAOPOLHbIX COEAUHEHUN }INEMEHTbl PACMONOXEHbI B paLy

A) K, Ca, Sc

b) AL Mg, Na

B)F,CLI



9. Kakoe u3 cyxpaeHuin BepHo ans anemeHtoB {VA rpynnsi, IVA rpynnei, IA
rpynnbi}

A) obwas dhopmyna netyyero BOAOPOAHOr0 coefuHeHns RH4

b) He 06pa3ytoT N1eTy4YnX BOJOPOAHbLIX COEAMHEHU

B) no 3aBepweHns 3HepreTM4ecKoro YpoBHA He XBaTaeT TPEX 3/IEKTPOHOB

10. Cpeau BewiecTs, yKa3aHHbIX B pagy {NHs, 0, HCL, SO,; Ca0, HNO3, Cl2, C02;
H2504, HI, CuCl2, CH4, NH3}KON14YeCTBO COEAMHEHMIN C KOBANEHTHOW NONAPHON
CBA3bI0 PaBHO

A) Tpem

b) nBym

B) yeTbipem

11. XuMunyeckas cBA3b B MOJeKyNax {030Ha 1 X0pMAa KanbLusa; CepHOM
KWCNOTbI M XI0pPMAA aMMOHUA; CEPHOW KUCNOTbl U 030HAa} COOTBETCTBEHHO

A) KOoBaneHTHas NONAPHAA U MOHHAA

b) KoBaneHTHaa nonApHas U KOBaNeHTHAsA HENONAPHas

B) KoBaneHTHas HeNoONAPHAsA U MOHHAA

Kak BMAHO M3 NnpuBEAEHHOrO NpUMepa, Kaxaoe haceTHOe 3ajaHne MOXET ObITb
npeobpa3oBaHO B HECKOJIbKO Pa3/IMYHbIX BapUAHTOB OLHOrO 3afaHUA TeCTOBOIA
cuctemsl. [lpn  opraHu3auuu aBTOMATU3UPOBAHHOrO  TEKyWeEro KOHTPOAA
NOABNAETCA BO3MOXHOCTb reHepaLumn 601blIOro KoMYecTsa BapMaHToOB TecTa, npu
3TOM 3afjaHus, nonyyeHHble M3 aceTa, 6yayT napannenbHbl N0 COAEPKAHUI W
TPYAHOCTH.

2.1.2. NpakTuyeckune 3afaHua 1 3agayn

[lpakTMyeckMe 3agaHMs M 3ajayn, 4acTo MCNOAb3yemble B KayecTse
LMOAKTUYECKUX CPEeLCTB B €CTECTBEHHOHAYYHbIX OUCLMUNANHAX, TaKKe MOryT ObiTh
thaceTHbIMM. BO3MOXHO NpUMeHeHWe 3ahay C BapuaHTamu oTBeTa Ans ypobCTBa
OpraHv3aumm aBTOMaTU3MPOBAHHOTO KOHTPONS.

[lpakTnyeckne 3agaHns 1 3afa4m NpefcTaBieHbl B pa3genax:

1. OcHOBbI CTPOEHUSA BeleCcTBa — 3aa4M Ha COCTaBAEHNE XUMUYECKUX HOpMY
[IBYXaTOMHbIX COeAUHEHUN (OKCUAOB, CynbdunLoB, TMAPULOB U T.M.).

2. XMMUYecKune peakumu

2.1. 3ajaun Ha COCTaBNeHME YpaBHEHWUIN peaKLUn: COeAUHEHUS, 3aMeLLeHus,
pa3foxeHus, oOMeHa M peakUWil C yd4acTMeM KOMMEKCHbIX COeAuHeHuin (Ha
npumepe  TMOPOKCOKOMMNIEKCOB  aNlOMUHWUA W LUMHKA);  OKUCIUTENbHO-
BOCCTAHOBUTENIbHbIX PeaKLMii C MCNOb30BaHWEM METOAA INEKTPOHHOro 6anaHca; ¢
y4yacTMeM KOMMIEKCHbIX COeAUHEHUN (Ha NpuMepe rMLPOKCOKOMMNIEKCOB LMHKA W
anioMuHNA).

2.2. 3ajayn Ha pacyeT KONMYECTBEHHbIX XapaKTEPUCTMK NPOLYKTA peakuuu
COeMHEHUA; MacCoBOW wunM 0O6BEMHOM [AONM BbIXOLA NPOJYKTa peakuuu
COEMHEHUA OT TEOpeTUYeCKM BO3MOXHOrO; OOBEMHbIX OTHOWEHWIA ra30B;
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KONMYECTBEHHbIX XapaKTEPUCTUK UCXOAHbIX BELECTB U NPOAYKTOB peaKLummn; Macchl
(06beM, KONMYecTBO BelLecTBa) NPOLYKTA peakuuu, eCnu OfHO M3 BeleCcTB AaHO B
BUAE pacTBOpa C onpefeneHHON MacCoBOW foneN pacTBOPEHHONO BellecTBa.

2.3. 3apaHuna Ha coCTaBieHWe MONEKYNAPHbLIX U MOHHBIX peakLuUi C y4yactuem
OKCUIOB, KWCNOT, OCHOBAHWW W CONEW, MOHHbLIX peaKkuuMn ruaponusa conemn,
YCTaHOBNEHME U3MEHEHUS KUCNOTHOCTU Cpeapbl.

3. CrpoeHue u cBOWCTBA HEOPraHWYeCKUX BeLeCTB

3.1 3apaynm Ha pacyeT MaccoBoM Aonn (Macchl) XMMUYECKOro 3NeMeHTa
(coepmHeHusn) B monekyne (cmecu).

3.2. [paKkTnyeckune 3agaHua no knaccubuKaumm, HOMEHKNATYpe U XUMUYECKUM
(dbopmynam HeopraHW4yeCcKux BelecTB pasiMyHbIX KNaccos.

3.3. [lpakTuueckue 3apaHua Ha oOnNpeaeneHue XUMUYECKON aKTUBHOCTY
BELeCTB B 3aBUCMMOCTM BUAA XUMUYECKON CBA3WM WM TUMA KPUCTANINYECKOM
peLeTKu.

3.4. 3apaHunA Ha COCTaBAEHME YPAaBHEHUN XMMUYECKMX peaKLMil C yyactuem
NPOCTbIX U CNOXHbIX HEOPraHMYeCKNX BELWEeCTB: OKCUAOB METaNN0B, HEMETANIOB U
aM@OoTepHbIX 31eMEHTOB; HeOpraHW4yecKUx KWUCIOT, OCHOBAHWUMA U aMOTEepPHbIX
rMAPOKCUAOB, HEOPraHUYECKUX CONEN, XapaKTepPU3yOLWMX X CBONCTBA U CNOCOObI
nonyyeHus.

4. CTpoeHune u CBOICTBa OpraHU4YeCKUX BeLecTs

4.1. 3apaHuA Ha COCTaBleHWe Ha3BaHMI OPraHWYecKUx COeAUHEHWUN no
TPMBUANBLHON UAN MEXAYHAPOAHOW CUCTEMATUYECKON HOMEHKNATYPE;

4.2. 3apaHnaA Ha coCTaBNeHne NOHbIX U COKPALLEHHbIX CTPYKTYPHbIX hopmyn
OpraHMYecKux BeLecTB OTAENbHbIX KNacCoB.

4.3. 3apgauv Ha onpepeneHne npocteniuen Gopmybl OpraHMYecKomn MoneKkynbl,
NCXonA U3 3NeMeHTHOro coctasa (B %).

4.5. 3apaHusa Ha coCTaBNeHue ypaBHEHUN XUMUYECKUX peakuun C yyactuem
OpraHMYeCcKmnx BeLecTB Ha OCHOBAHMM UX COCTaBA U CTPOEHMUA.

4.6. 3apaHMs  Ha COCTaBNEHME YPABHEHUN  XUMUYECKUX  peakuuil,
UANIOCTPUPYIOWMX XMMUYECKME CBOWCTBA C YYETOM MEXaHM3MOB MpOTEKAHUA
[AHHbIX PEaKLMI 1 reHeTUYECKOWN CBA3M OpPraHnYeCcKnX BeLWeCTB pa3HbiX KNacCoB.

4.7. PacyeTHble 3aAayu No ypaBHEHUAM peakuuin C y4acTMeMm OpraHuyecKux
BeLlecTB.

5. KuHeTuyeckue u TepMogMHaAMMyeCKMe 3aKOHOMEPHOCTM NpOTeKaHUs
XUMUYECKMX peaKLum

5.1 lpaKkTuyeckue 3agaHus Ha OLEHKY W3MEHEHMS CKOPOCTM XMMUYECKOM
peakuuu N HanpaBNeHMA CMeLLeHNa paBHOBECUA C UCNOAb30BaHWeM NpuHLUuna Jle-
LaTenbe.

5.2 3apayn Ha pacyeTbl TennoBbiX 3M(PEKTOB XMMUYECKUX peaKkuun u

onpeaeneHue Tuna peakuuu (no TennoBomy 3heKTy: IK30- U IHAOTEPMUYECKME).
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6. [lucnepcHblie cucTemsl

6.1. 3aaayv Ha NpUroTOB/IEHNE PACTBOPOB.

7. KauectBeHHble peakuun 0OHApYKEHWUA OPraHMYeCKUX U HeopraHU4yecKux
BelecTs

7.1. [lpakTuyeckue 3apaHMA Ha COCTaBfieHWe ypaBHEHWUW peakuun
o6HapyxeHus KaTnoHos I-VI rpynn n aHUOHOB, B T.4. B MONIEKYNAPHON U MOHHOIA
dbopmax.

7.2. [llpakTuyeckue 3apaHUA Ha COCTaB/ieHUE KayeCTBEHHbIX peaKkuun
0OHapYKEHNUS OPraHNYECKUX COeUHEHWIA.

9.1. UccnepoBaHmne M XMMUYECKUiA aHanu3 o6bekToB Guoctepsl

1. TunoBble pacyeTbl N0 TEMATUKE IKCNEPUMEHTA.

2. 3a,a4M Ha BblYMCNIEHMUE CPefHEero 3HAYeHUs IKCNEePUMEHTANbHbIX AAHHbIX,
NOrpewHoCTH.

3. 3apaHune «XMMUYeCKUin coCTaB BOAbI, TUM BOAbI M CNOCOOLI €€ NPUMEHEHMUAY
(c ucnonb3oBaHMeM HOPMATUBHbIX OKYMEHTOB).

4. 3apaHune «B3anmmocBA3b coCTaBa NOYBLI, TUM NOYBLI U €€ HA3HAYEHUAY.

9.2. UccnenoBaHue U XMMUYECKMIA aHann3 06beKTOB TexHoChepsl
1. TUnoBble pacyeThl N0 TEMATUKE 3KCNEPUMEHTA.

2. 3aauM Ha BbIYMCIEHWUE CPEAHEr0 3HAYEHUS IKCMEePUMEHTANIbHbIX AAHHbIX,
NOrpeLHoCTy.

3. 3agauuM Ha onpefeneHue MeTaNNoB, HEOPraHUYeCKUX aHUOHOB U
OpraHMYecKnx BeLLecTB B TEXHUYECKO BOAe Pa3HOro HazHayeHus.

4. 3apaHue «XMMUYECKMIt COCTAB TEXHUYECKON BOAbI, TUM BOAbI M CNOCOOLI ee
npUMeHeHUa» (C UCNOAb30BAHMEM HOPMATUBHbLIX JOKYMEHTOB).

anMepr 3aAad4y Mo pa3HbIM TeMaM AUCUUNTUTUHDBI

I. C BapuaHTammu oTBeTOB

1. B peakuuio, Tepmoxummyeckoe ypasHeHune kotopoir S + 0, = S0, + 297 K[k,
BCTynuna cepa maccon 1 r. Konnyectso TennoThl, BblAeNNBLIEECA NPU ITOM, PaBHO:

A) 9,28 k[1x

b) 74,25 k[l

B) 29,7 k[Ix

2. YKaxuTe conb, BOAHbIA PacTBOP KOTOPOW UMeeT WeNoYHyIo cpely

A) cynbdat kKanus

B) xnopug anioMuHus

B) kapboHaT kanus

3. Onpepenute Ha3BaHue BeLeECTBA, [NaBHAA Lenb KOTOPOro COCTOUT U3
YeTblpex aTOMOB YrNepofa, COAEPKMUT KapOOKCMNbHYIO Tpynny v OAHY LBOWHYIO
CBA3b, @ TAKXKE paguKanbl METUA U 3TUN.

A) 3-meTun-3-3TunbyTeH-3-oBas KMCNoTa
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b) 3-meTun-2-31MN6YTEH-3-0Bas KMCIOTA
B) 2-meTun-3-3tunbyTeH-3-0Bas KMCIoTa

®dacetHble 3agaun

4. CocTaBbTe xumuyeckune copMynbl ABYXAaTOMHbIX coefuHeHuin: {cunuuug
Kanbuus, ruapug 6apus, cynbdup xenesa (III), okeup azorta (II), okcug antomuHus,
xnopug xenesa (II), Hutpup 6apus, okcug ptytu (I), okeup cypbmbl (V); okeup meau
(I), xnopug prytut (II), HUTPUZ KaNUA, CUANLNE MATHWUA, TUAPUL ANOMUHUSA, Cynbduna
ceuHua (II), 6pomug umuka, okeup yrnepona (II), okcug xnopa (V); HUTpUA HaTpus,
nopunp mean (I), okemg xpoma (II), okenp azota (V), ruapua HaTpus, Xnopup Xpoma
(III), okcup kanus, okemp mblwbska (IIT), cynbdug umukal.

5. Mpu B3aumopeicteum {40; 20; 35} r cmecu {cepebpa M UMHKA; LMHKA W
Meau; Meau u xenesa} c CONsHON Kucnoton Beigenunock {6,72; 2,24; 5,6} n rasa
(H.y.). Onpegenute maccosyio fonio (B %) {umHka; meau; xenesa} B cmecu.

6.YpaBHANTE OKUCNIUTENBHO-BOCCTAHOBUTENbHYIO PeaKLuio

{MnO, + H,S0, = MnSO, + 0, + H,0;

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

KClO, + S = KCl + SO,} meTogom 3neKTpoHHOro 6GanaHca; onpegenute
OKMCNUTENb U BOCCTAHOBUTENb.

7. Onpepnenute monekynspHyio opmyny yrnesogopoaa, conepxauero {80%;
85,7%; 75%} yrnepopaa. OTHOCUTeNbHAA NNOTHOCTb NAPOB BellecTBa No {BOLOPOAY;
BO3AyXY; kucnopoay} pasHa {15; 1,931; 0,5}.

A) CHq

b) C.H,

B) CH.

BonpocutenbHbie popMynupoBKu:

8. Kakas macca yKcycHol KucnoTbl noTpebyeTtcs Ans CUHTE3a 3TunaueTata
maccoit 140,8 r. Beixog adpupa npumute pasHbiM 80% OT TeOpeTUYECKM BO3MOXKHOTO.

9. KakuMm peakTMBOM MOXHO OTAUYUTL FAMLEpuUH OT rntoko3bl? CoctaBbTe
ypaBHeHWE KayecTBEHHOW peakuuu ans oOHapyXXeHMs MHOTO0aTOMHbIX CMMPTOB Ha
npumepe rauuepuHa.

10. C nomMoLLbl0 KaKOro peakTMBa MOXHO pacno3HaTb ranoreHng-notsl (Cl-, Br-
, I-)? CocTtaBbTe ypaBHEHMS KAYECTBEHHbIX PeaKLWUN B MONEKYNAPHON U UOHHOM
dhopmax. YKaxute npusHaku peakumi.

3apauu, Kak 1 Apyrue auAaaKTMYecKue 3afaHus, MOryT BbINONHATL 06yYatoLLyto
W KOHTpOnMpylowylo GYHKUMK. PeleHne 3aAay MOXKET OCYWECTBAATbCA HA
Pa3INYHbIX TMNAX U 3Tanax 3aHATUN.
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2.1.3. [paKTUKO-OpUEHTUPOBAHHbIE 3aaHUA

[paKTUKO-OpUEHTUPOBaHHbIE 3aiaHMA (KaK TeOPeTUYECKUE, TaK U PacUeTHbIE),
HanpasfeHbl HA Pa3BUTUE Pe3yabTaToB 0OyYeHUs OCHOBHOro Moayns (pasgens:
«OcHoBbl CcTpoeHus BeuwecTBay, «(TpoeHue W CBOWCTBA HeopraHuyeckux /
OpraHuyecKux ewecTBy, «KuHeTmyeckme n TepMofMHaMMUYECKUe 3aKOHOMEPHOCTH
NPOTEKAHUA XUMUYECKUX peakuuny, «JucnepcHble CUCTEMbI») W BbISBJEHUWE
XMMUYECKON CYWHOCTU OOBHEKTOB MPUPOAbI, NMPOM3BOACTBA M ObITa, C KOTOPbIMU
YeNoBeK B3aMMOLENCTBYET B NpoLiecce NPaKTMYeCKon feATeNnbHOCTU (MPoduIbHbIN
MOAYNb).

[TpaKTUKO-OPMEHTUPOBAHHbIE 334aHMA MOXHO ONPefenuTb Kak nefarornyecku
nepepaboTaHHbIn hparMeHT npodeccMoHanbHoOM festensHocTH cneunanucta. OHu
pa3pabaTbiBAlOTCA A1 MPOBEPKM 3HAHMI U YyMeHUIl obyyalowmxcs AeicTBoBaTh B
NPAaKTUYECKUX, HETUMUYHbIX, IKCTPEMANbHbIX U APYrMx cutyauusax. Mpu usyyveHum
AUCLUMMINHBL «XMMUA» NPAKTUKO-OPUEHTUPOBAHHbIE 3aJaHUA NPUMEHATCA ANA
aKTMBM3aUMM  y4eOHO-NO3HaABATENbHON  [eATENbHOCTM  0OYYaOLWMUXCH  MyTeM
«NOTPYKEHUA» MX B NPOONEMbl XMMWUYECKMX WUCCNEAOBaHMIA, BO3HWKABIIUX B
NCTOPUK PA3BUTUA HAYKW, U UMEIOLNX NPAKTUYECKOe 3HaYeHne ANs Yenoseka.

MpvBefeM npumepbl NPAaKTUKO-OPUEHTUPOBAHHLIX 3afaHMI N0 pa3genam
«CTpoeHne u cBoilcTBa HeopraHuyeckux BeuecTB», «(CTpoeHne K CcBoOWiCTBa
OpraHuYyecKux BeLecTsy.

1. Kapbokcutepanus

HaseaHue Tembl Tema 3.3. «[1pon3BofCTBO HEOPraHUYECKNUX
BelecTB. 3HaYeHne N NpUMeHeHMe B ObITY U Ha
NpPOn3BOACTBEY

Pe3ynbTat 06yyeHns |06OCHOBbIBATb  3HAYeHME WU NpPUMEHeHue
HEOpraHWYeCcKUX  BelWecTB B  ObITOBON U
NPOM3BOACTBEHHON [AEATENbHOCTM YesloBeKa WX
(M3NKO-XMMUYECKUMU CBONCTBAMU

06wwue KoMneTeHLUu 0K 01, 0K 02

A 3HaKOMO N1 BaM NoHATME «KapbokcuTepanua»? B TepaneBTUyecKkux uensx
MCMonb3yloT rasoobpasHoe BewectBo. o 3ToM npuyMHe NOAOGHYI0 METOAUKY
Ha3blBAlOT «ra3oBbIMM YKONAMM». ITa METOAMKA WCMONb3yeTca pAa nevyeHus
CepAeYHO-CoCyamMCTbIX 3a001€BaHMIA, NOBbIWEHNUS 31ACTUYHOCTH KOX K. [ToBbIWEHMe
COAEepXKaHWA 3TOr0 ra3a B KpOBM rOBOPUT O HEKAYeCTBEHHOMN PYHKLUMM Kposu. Camoe
VAMBUTENbHOE, 4YTO OHO MCNOAb3yeTcaA B TBEPAOM BMAE B MULLEBONA
NPOMbIWNEHHOCTU AN XpaHEHWs U NepeBO3KM NPOAYKTOB: pblibbl, MACa,
MOPOKEHOTO.
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3apaHue

BuibepuTe 0fMH NpaBUNbHbLINA OTBET:

1. 0 kakoMm BellecTBe UAET peyb?

A) yrnekucnbiit ra3

b) kucnopop

B) ammuak

2. Kakumn xummyeckumu ceoincteamun obnagaer 310 BelecTBo?

A) KUCNoTHbIMMU

B) 0CHOBHbIMU

B) amcoTepHbiMu

3. C yem MOXeT BCTynaTh BO B3auMogencreme?

A) c BOJOW, OCHOBHbIMU OKCMAAMM, LLEN0YAMU, HEKOTOPbIMU CONAMU

B) c BOLOW, KNCNOTHBIMU OKCUMAAMMY, LLEN0YAMU, HEKOTOPbIMU CONAMU

B) c BOLOW, KNCNOTHBIMU OKCMAAMMU, KNCIOTAMU, HEKOTOPbIMU CONAMU

4. C nOMOLLbIO KAaKOTO BEWEeCTBA ero MOXHO 00HapYyXUTb?

A) peHondTanenHa

b) 6pomHOI BOAbI

B) n3BectkoBo# BoAbI

5. [puBepuTe (akTbl, KOTOPbIE [LOKA3bIBAIOT OTPULLATENbHOE BIUAHUE 3TOrO
rasa Ha Xenyfao4YHO-KULWeYHbIN TPAKT YenoBeKa.

2. NNoBapeHHas conb

Ha3BaHue Tembl Tema 3.3. «[lpon3BoACTBO HEOpPraHNYeCKnX
BELWECTB. 3HaYeHne U NpUMeHeHne B ObITY 1 Ha
NpoOU3BOLCTBE»

Pe3ynbTat 06yyeHns |06OCHOBbIBATb  3HAYeHME WU NpPUMEHeHue
HEOpraHWYeCcKUX  BelWecTB B  ObITOBON U
NPOM3BOACTBEHHON [AEATENbHOCTM YesloBeKa WX
(M3NKO-XMMUYECKUMU CBONCTBAMU

06wwue KoMneTeHLUu 0K 01, 0K 02

N3BecTHo, 4Tto B Mupe AoObiBaetca npumepHo 100 MUANMOHOB TOHH
NOBapeHHOMN conun B rog. Ha nuuiesble HyXAbl pacxoLyeTcs OKOJI0 O4HOW YeTBepTOW
4aCTW 3TOro Konuyectea. Kyaa xe upger octanbHas conb?

[loBapeHHasi CoNb COBEpLIEHHO HeobXoaMma npu NPOU3BOLCTBE MACHBIX U
PbIOHbIX ~ KOHCEPBOB, OHA MWCMONb3YeTCs B  MeTajJlypruyeckon  oTpaciu
NPOMbIWNEHHOCTH, MPU 00pabOTKE MEexXOB W Pa3/IUYHbIX KOX, B npouecce
NPUroTOBNAEHMUA MbINA, UAET ANA MNONYYEHUA KaNbLUUHUPOBAHHOMN COAbI, NPUMEHAETCA
B MeguumHe. OcHOBHOW noTpebuTens CoAM —  XUMUYECKas  OTpaciib
NPOMbILWAEHHOCTM. B 3TOM o6nactu Mcnonb3yeTcs He TONbKO cama Cojb, HO W
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3/IeMeHTbl, cocTaBnsiolwue ee. B npouecce anekTponnsa ee pacTsopa noayyaioTt
XN0p, BOAOPOS, U €AKMUI HATP. VI3 pacTBOpa eAKOT0 HaTpa NoayYatoT TBEPAYIO WeoYb
— KaycTuK. CoeanHAs BOLOPOA C XJIOPOM, NOJIYYaIOT CONAHYIO KUCTOTY.

3apaHue: cocTaBbTe YpaBHEHMUA, ONUCAHHBIX B TEKCTE peaKLuil.

3. AuetuneH

Ha3BaHue Tembl Tema 3.3. «[Ipon3BoACTBO HEOPraHUYECKUX
BELWECTB. 3HAYEHNE U NPUMEHEHME B ObITY U Ha
NPOM3BOACTBEY

Pe3yanaT 06y'~leHVIﬂ 060CHOBbLIBATH 3Ha4yeHune n npUMEHEHUE
HEOPraHN4YeCKkux BeEWecCTB B ObITOBOVA 7
I'IpOVI3BO,D,CTB€HHOVI neAaATeNbHOCTU YesloBeKa WUX
(DVI3VIKO-XVIMW-IGCKMMVI CBOWCTBAMMU

06wwue KoMneTeHLUu 0K 01, 0K 02

OfHMM M3 caMblX PacnpPOCTPAHEHHbIX CMOCOO0B CBAPKM NNaBieHUEM ABNAETCA
ra3oBas CBapKa, KOTopas Npou3BOAMUTCA C 00pa3oBaHWEM ra3oBOro MjaMeHu B
KaHanax cBapo4Hoi ropenku. 06pas3oBaHune ra3ocBapoYHOro niaMeHn HEBO3MOKHO
6e3 rasa auetuneHa. TeXHMYeCKUn aLeTuieH noayyaioT M3 Kapbuaa Kanbums.

3apaHue

1. 06bsACHWTE, Kakoi (U3NYECKMit NoKasaTenb MO3BOMASET MCMNONb30BaTh
aleTUneH Ais CBapoYHbIX paborT;

2. CoctaBbTe ypaBHEHME peaKuMmn Noay4yeHUa aueTuneHa;

3. CocTaBbTe ypaBHEHME peaKLUMM FOPEHUs aLeTUNeHa;

4, Bbluncnnte 06bEM aLeTMNEHa MONYYEHHOTO M3 Kapbupaa Kanbuus Maccon
128 1, copepxalero 5% npumecei, ecnn Bbixoh auetuneHa coctasnaet 80% ot
TeopeTnyeCcKn BO3MOXKHOrO.

4. MonoyHasa Kucnota

Ha3BaHue Tembl Tema 4.3. «OpraHnyeckue BelwecTsa B
XU3HeaeATeNIbHOCTU YenoBeKa. [Ipon3BoaCTBO U
NPpUMEHEHNe OpraHNYeCcKux BELLECTB B
NPOMbILLIEHHOCTU»

Pesynbtat 06y4yeHus | 06OCHOBbIBAaTb ~ 3HAYeHWe M NMPUMEHEHMe
OpraHuyecKunx BeLlecTB B ObITOBOW "
NPOV3BOACTBEHHOW [EATENbHOCTM YeNoBeKa WX
(M3NKO-XMMUYECKUMU CBONCTBAMU

06Lwwue KoMneTeHLUu 0K 01, 0K 02
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[IpoMeXYTOYHbIM NPOAYKTOM OOMEHa Y TEemJOKPOBHbIX XWUBOTHbIX ABISETCA
MOJIOYHAA KMCNOTA. 3anax 3TOM KMCIOTbl KPOBOCOCYLIME HACEKOMbIE YNaBANBAIOT Ha
3HAYUTENIbHOM PACCTOAHUM.

3apaHue

1. Noyemy Hacekomble (KOMapbl) GbICTPO HAXOAAT CBOI XKepTBY?

2. YcTtaHoBMTE OPMYNY MONOYHOWM KWUCIOTbI, KOTOpPas NMOMOraeT HaCeKoOMbIM
HaXxo4WTb TEMJIOKPOBHbIX YXMBOTHbIX, €CM MACCOBble [A0AM 3/IEMEHTOB B HeM
coctasndawoT: yrnepoga — 40,00%, sogopoga — 6,67%, kucnopopa — 53,33%.

3. CocTtaBbTe CTPYKTYpHYI0 hOpPMYNY MONOYHOM KUCNOTbI. Ha30BUTE KMCNOTY NO
HomeHknatype NHOMAK.

4. Ha OCHOBaHUM CTPOEHMA MOJIOYHOM KWUCNOTbl CAenanTe BbIBOL O ee
XMMUYECKUX CBOMCTBAX.

5. HanguTe B MHTEpPHETE MW LPYTrUX UCTOYHMKAX UHPOPMALUIO O MPUMEHEHUM
MONOYHOW KUCAOTHI.

2.1.4. 3apaHusa nabopatopHbix pabot

JTabopaTopHble paboThl ABAAIOTCA BaXKHOI YacTbio y4ebGHOro npouecca no
oucCUMNANHE W cnocobeTByOT  (QOpPMUPOBAHMIO Y  0byYaloWMXca  YMeHUN
MCCNefoBaTb XMMUYECKME NpoLecchl M sBfAeHus (NNaHMpoBaTb M MPOBOLMUTHL
XUMUYECKME IKCMEPUMEHTbl, UCCNefoBaTh BeWecTBa M NPOBEPATb TUNOTE3b,
06pabaTbiBaTh U MHTEPNPETUPOBATL pe3yabTaThl IKCNepumMeHToB). JlabopaTopHble
paboTbl MO XUMUM NPEAYCMOTPEHBI B KAXXAOM pa3fene OCHOBHOMO U MPUKIAAHOTO
mopynen (Tabn. 2).

Tabnuua 2. JlabopaTopHble paboTbl N0 XUMUK

Pasgen JlabopatopHas pabota

Pasgen 2. Xumnyeckue peakuuu | JlabopatopHas paborta 1. «Peakuuu
rmaponu3a»

Paspen 3. CtpoeHue u cBoiicTBa | JlabopaTopHas pabota 2. «CBoiicTBa METaNN0B
HeopraHnYyecknx BeLecTB N HEMETANNOB»

Paspen 4. CtpoeHue u cBoiicTBa | JlabopaTopHas pabota 3. «[onyyeHne 3TuneHa

OpraHMYeCcKnX BELLECTB M U3y4YeHUe ero CBOMCTBY

Paszgen 5. KuHetuyeckue u JlabopatopHas pa6ota 4 (Ha Bbibop)
TepMOfMHAMUYECKMue «0npepaeneHne 3aBUCMMOCTU CKOPOCTHU
3aKOHOMEpHOCTM NPOTEKAHMA | peaKLum OT KOHLEHTPALMU pearupyoLmx
XUMUYECKNUX PeaKLmit BelecTsy» uin «OnpegeneHne 3aBUCMMOCTH

CKOPOCTM peakuuu oT TeMnepaTtypbl»
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JlabopatopHas pabota 5. «/3yyeHne BAUAHUS
pasNuyYHbIX GaKTOPOB Ha CMelleHre
XUMUYECKOrO PaBHOBECUA»

Paspen 6. [lucnepcHole cuctemsl

JlabopatopHas pa6ota 6 (Ha Bbibop)
«[llpurotoBneHue pactBoOpoB» uIu
«WccnepoBanmne gucnepecHbIX CUCTEMY

Paspnen 7. KayecTtBeHHble
peakuuu obHapyKeHUs
OpraHMYecKux u
HEOPraHMYeCKMX BeLlecTs

JlabopatopHas pa6ota 7 (Ha Bbi6Op)
«AHanuTMyeckmne peakumu katmoHos I-VI
rpynn» unn «AHanuTUYeckue peakuum
aHMOHOBY

JlabopatopHas pa6ota 8 (Ha BbIGop)
«KayectBeHHble peakLumn Ha OTAeNbHbIE
KNaCcCbl OPraHMYecKnx BeLecTs» U
«KayecTBeHHbI1 aHanM3 opraHnyecKkmx
coeMHeHMii No PYHKLMOHANbHbLIM FpyNnam»

Pa3spen 9.1. UccnepoBaHne u
XUMUYECKUI aHann3 06beKToB
6uocdepsbl

JlabopatopHas pa6ota 9. «OcHoBbl
nabopaTopHON NPaKTUKNY

JlabopatopHas pa6ota 10 (Ha BbiGop)
«0uYmnCTKa BOAbI OT 3arpsi3HEHUN»
«Onpenenenune pH Bofbl 1 €€ KUCIOTHOCTUY
«OnpepaeneHne ecTKoCTU BOAbI U CNOCOObLI ee
yCTpaHeHUs»

JlabopatopHas pa6ota 11 (Ha BbiGop)
«06HapyKeHMe HATPATOB B NPOAYKTAX
NUTAHUA»

«WccnepoBanme NpoyKTOB NUTAHKUA HA
Hanu4ue yrnesofoB (MyKa, TBOPOT, MOOKO,
MOrypT) Ha Hanuuue yrneBoaoB (Kpaxman,
rMI0K03a, Caxapo3a)»

JlabopatopHas pa6ota 12 (Ha BbiGop)
«06HapyKeHne HeopraHMYeCcKMx npumeceil B
npo6ax noysbl»

«OnpepeneHune pH BogHO BLITAXKK NOYBLI, €€
KUCIOTHOCTM U LWENOYHOCTUY
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Pasgen 9.2. WccneposaHue u |JlabopatopHas pabota 9. «OcHOBbI
XUMUYECKUA aHann3 oOBEKTOB | 1aGOPATOPHOMN NPAKTUKKY

TexHoctepsl JlabopatopHas pa6ota 10 (Ha BbiGOp)
«OnpepeneHune xnopuLoB METOAOM
TUTPOBAHUA B TEXHUYECKOWN BOAEY
«OnpepeneHune XeCcTkoCTU TEXHUYECKOW BOAbI
METOJO0M TUTPOBAHMA»

JlabopatopHas pabota 11. «OnpegeneHue
COZlEPXKAHUA YINEKUCNOTOo ra3a B BO3fyxe
NOMeLEeHNSA IKCNPEeCC-MeTOA0M»
JlabopatopHas pabota 12 (Ha BbiGop)
«WN3roToBneHune kpacok (Nofbop NUrMEHTOB
CBA3bIBAKOLMX BELLECTB)»

«WccnepoBaHne CBONCTB BAXYLMX BeLeCTB Ha
npumepe rumncay

O6opynoBaHue nabopatopum u paboumx MecT nabopaTopumn: MeH3ypKH,
NUNeTKU-KanenbHNULbl, TEpPMOMETPbl, MUKPOCKON, Jynbl, NpeiMeTHble U NOKPOBHbIE
CTeKNa, NNaHWeTbl ANs KanesbHbX peakumit, punbTpoBanbHas Gymara, NpoMbIBasIKMK,
CTeKNsiHHble NPOOMPKM, pe3nHoBble NpobKkW, GhOoHApUKKM, Habop peakTUBOB,
CTEKNSIHHbIE NaNoYKK, WTATUBBI AN MPOOMPOK; MEpHble LUUAUHAPb, BOPOHKM
CTEKNAHHbIE, BOPOHKWU [enuTenbHble uunauHppudeckue (50-100 mn), cTynku c
nectukoMm, GapchopoBble YalKW, NUHLETH, GUALTPLI OyMaKHble, BaTa, Mapns,
YacoBble CTEKNa, INEKTPONNUTKM, NabopaTopHble WTATUBLI, CMUPTOBbLIE FOPENKY,
CNUYKK, NpUGOp ANA noayyYeHus ra3oB (UM NpobMpKa C razooTBOLHON Tpy6KON),
[lepxKaTenu ans npoObUpPoK, CKASHKM A4S XPaHEHUA PeaKTUBOB, Pa3faToyHble NOTKY;
xummnyeckue ctakaHsl (50, 100 n 200 mn); wnatenn; NUHUETLI; TUTENbHbIE WKNLbI;
CeKyHoMepbl (Taiimepbl), MepHble Npobupku (Ha 10-20 mn) u mepHble Konbbl (25,
50, 100 u 200 mn), BoasHasa 6GaHAa (MAM TepMOCTaT), CTEKAAHHbIE MaN0YKK;
KOHMYecKue Konbbl ans TuTpoBaHus (50 n 100 mn); MHAMKATOPHbIE MOAOCKKU ANs
onpepeneHnma pH u cTaHgapTHAa WHAMKATOPHAs LWKana; YHMBEPCANbHbIN
MHAMKaTop; nunetku Ha 1, 10, 50 mn (unu go3atopsl Ha 1, 5 1 10 mn), GropeTku Ans
TUTPOBAHUSA, MeAUUMHCKMe wnpuubl Ha 100-150 mn, nabopaTopHble W/unun
aHanuTUyeckme Becbl, PH-MeTpbl, CyWWAbHLIA wWKad, U Ap. nabopatopHoe
0b6opyaoBaHue.

MpuBegem npumepbl nabopaTopHbix paboT no pasgeny 2 «XuMuUyeckue
peakuun» v pasgeny 4 «CtpoeHune u CBONCTBA OPraHNMYeCKNUX BELECTBY.

Pasgen 2. Xumuueckue peakuuu. JlabopatopHas pabota 1. «Peakuum
rmgponunsa»
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Ha3BaHue TeMbl Tema 2.2. «INeKTPONUTUYECKAN ANCCOLMUALUA U
MOHHbLIN 0OMeH»

Pe3ynbTat 00yyeHns |CoctaBnaTb ypaBHEHUS XUMUYECKMX peaKkLuu
MOHHOTO OOMEeHa C Y4YaCTUEM HeOopraHU4yecKux
BelLecTB

06LwWme KomneTeHumm OK 01, OK 02

1. Bonpocskl ana gonycka k naboparopHoit pabote

a) chopMynupyiiTe Lenb NNaHMpPyeMOro 3KCNEPUMEHTa;

6) 06bACHNUTE, KAKOI NPOLLECC Ha3bIBAKOT rMAPON30M, KaKOW OH ObiBaeT;

B) 00BbACHWUTE, KaKue CyLEeCTBYIOT CNOCOObI J0KAa3aTeNbCTBA CyLECTBOBAHMUS
rMapoN3a HeoOpraHUYeCcKUx U OpraHuYecKux BelLecTs;

r) 06bACHUTE, KaK COCTABNAETCA YpaBHEHWE TMAPONN3a;

I) 06bACHUTE, YTo Takoe pH? Kak 3aBUCUT AaHHbIN NOKA3aTeNb OT KMCOTHOCTU
WA OCHOBHOCTM Cpefibl PacTBOpa;

e) 06bACHMTE XOA BbINOJIHEHUS 3KCMEPUMEHTA NO PELIEHUI0 KaYeCTBEHHbIX
3apavy;

) NEpeYnciInTe OCHOBHbIE acneKTbl COBNI0AeHNs TEXHUKN Be30MacHOCTM Npy
paboTe C arpeccBHbIMK peareHTamu (TMAPOKCUA HaTpuUs).

2. [posegeHue onbIToB

O6opypnoBaHue u nocyaa PeakTusbl
1. CreknsHHble NPO6GUPKM 1. Pacteop NaOH
2. Wratue ans npobupok 2. Pacteop Na,SO,

3. Pacteop AlClL;

4.  Pacteop Na,CO;

5. PactBop Cu(OH),

6. KuCnoTHO-OCHOBHbIA MHAUKATOP

AnropuTtm npoBegeHus onbita N2 1 Bonpocsl 1 3agaHus
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3apaHue Ne 1. B Tpex npobupkax nog
HOMEepaMMn Haxo[ATCA pacTBOPbI Tpex
coneii: xnopuaa antoMuHmUS, cynbdara
HaTpus, KapboHaTa HaTpus. He
NOAb3yACh APYrMMUN peakTUBamm,
onpefennTe COCTaB KaX Aok NpobupKy.

1. [laTb 06bsCHeHMe NPOBeEHHbIM
onbiTam.

2. CocTaBUTb ypaBHEHUSA peakLmii,
npoTeKalwWwmx B npobupke B
MONIEKYNSPHOM 1 MOHHOM BU[AX.

Anroputm npoBeaeHus onbita N2 2

Bonpocsl u 3agaHus

3apaHue Ne 2. Yo npounsoingert, ecnu
OXNafiuTb PacTBoOp KapboHaTa HaTpus
Unn no6aBUTbL K HEMY TMAPOKCMU],
HaTpus?

1.1. Hanutb B npobupky 1-2 mn
pacTBopa kKapboHaTa HaTpus.

1.2. OnycTuTb NPO6UPKY B CTAKaH €
OY€Hb XONIOAHOI BOJOW UK CHEFOM.
1.3. lIpoBepuTb Cpeay pacTeopa npu
NOMOLM KUCTIOTHO-OCHOBHOTO
WHOMKaTOpA.

1.4. [lo6aBuTb K pacTBopy KapboHata
HaTPUA rMAPOKCMI HATpUA.

1.Kakow nHaukatop nyyie ncnonb3oBatb
ANs onpefeneHns cpenbl pacteopar

2. CocTaBUTbL COOTBETCTBYIOLME
YPABHEHUA XUMUYECKUX PeaKLni, B
MOJNIEKYNAPHOM U MOHHOM BU[AX.

Anroputm npoBepeHus onbita N2 3

Bonpocsl 1 3agaHus

3apaHue Ne 3. Mpo6nemHblit onbIT.
1.1. B ogHy npo6upKy ¢ pacTBopom
cynbdata megu (II) npunuts pacteop
rMapoKcuaa Hatpusa.

1.2. Bo BTOpYtO Npo6UMpKY C
pactBopom cynbdarta megu (II)
NPUANTL PacTBOP KapboHaTa HaTpus.
1.3. CpaBHUTb LiBET 06pa3yioLmUXCs
0CafKoB.

1.4. 06paTUTb BHUMAHME Ha
BblgeneHune ra3a B OgHON n3
Npo6MpOK.

1.5. OnpepennTb, OTKYAA MOXKET
BblJeNATLCA 3TOT ras?

1.6. [lpoBepnTb Ka4eCTBEHHbI COCTAB
rasa ropauemn Jy4nHKOu.

1. CocTtaBuTb COOTBETCTBYIOLME
YPABHEHUA XUMUYECKUX PeaKLui, B
MOJIEKYIAPHOM U MOHHOM BULAX.
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1.7. 06bACHUTL Nponcxoasiuee
ABNEHue.

AnropuTtMm npoBegeHus onbita N2 4

Bonpocsl u 3agaHus

3apaHue N2 4. Mpo6nemHblii onbIT.
1.1. K pactsopy xnopuga antoMmHua

NpUANTL PaCcTBOP KapboHaTa HaTpus.

1. 06bACHMTL Npoucxoasliee sBAEHUE.
2. CoctaBUTbL COOTBETCTBYIOWWME
YPaBHEHUA XUMUYECKUX PeaKLuii, B
MONIEKYNSAAPHOM U MOHHOM BUAAX.

3. OTBeTUTL HAa BONPOCHI.

[lns yero B MEQMLMHCKON NpaKTuKe
MCNONb3YIOT PaCTBOP NUTHEBOW COAbI ANSA
NONOCKAHMWSA MPU BOCMANUTENbHbIX
3aboneBaHusax ropna? Kakosa posb
rmpponusa B npupoge? Moyemy pacTsop
Mblfla NeHUTCS B BoJe?

3. 06paboTka pe3ynbTaToB ONbLITOB

1. TlpoaHanu3upoBaTb COOTBETCTBME MOJIYYEHHBIX PE3YNbTATOB THUNAM
rugponusa. Caenatb COOTBETCTBYIOLME BbIBOABI.
2. ChopmynnpoBaTh BbIBOALI O 3aBUCMMOCTM TUNA FTMAPOAN3A U KMCNOTHOCTM

cpenbl pacTBopa.

Pasgen 4. CTpoeHue M CBOWCTBA OpraHUYeckux Beuect. JlabopaTopHas
pa6orta 3. «lonyyeHue 3TUNEHa M U3y4eHMe ero CBOMNCTBY

Ha3BaHue TeMmbl Tema 4.2. «CBONCTBA OpraHNYeCKUX CoefuHEHNR»

MONeKyn

Pe3ynbTat 00yyeHns | YctaHaBnMBaTb 3aBUCUMOCTb (DU3UKO-XUMUYECKUX
CBOWCTB OpraHWYecKUX BelECTB OT CTPOEHUA

06wwue KoMneTeHLUu 0K 01, 0K 02

1. Bonpockl gna gonycka k naboparopHoi pabote
a) chopmynupyiiTe Lenb NIaHMPYEMOro IKCNEPUMEHTA;
6) 06BACHMTE, K KAKOMY KJ1acCy OPraHUYecKnx BelecTs OTHOCUTCS 3TUNIEH;
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B) 06'b$|CHVITe, KaKUMU XUMUYECKUMW CBOMCTBAMU o6nap,ar0T BelWwecTBa

JAdHHOIo Knacca,
MCNoNIb3yIOTCA;

KaKnue KayecCTBeHHbIe

peaKunu

LN MX OOHapyXeHus

I') 06'b$|CHVITe, KaK MOX¥HO NoJIiy4nUTb BewecCTBa AdHHOTO KiaccCa coeiMHeHun B

NnabopaTopHbIX YCNOBUAX;

[1) 06BACHUTE, U3 YEro COCTOMT NPUOOP ANA NONYYEHUS Ta30B;

e) nepeyncnuTe OCHOBHbIE ACMEKTbl COONOAEHNUA TEXHUKM Ge30nacHOCTM npu
pabote c JIBX (3TunoBbIiA CnupT), arpeccMBHbIMU peareHTaMu (KOHLEHTPUPOBAHHasA
cepHas KMcioTa), HarpeBaTeibHbIMWU Npubopamm (CNMpPTOBKA).

2. llposepeHune onbiTOB

O6opynoBaHue U nocyaa PeakTusbl
1. CTeknsHHble NPOOMPKH 1. KoHueHTpupoBaHHbIn pactsop H,SO,
2. Wratue ans npobupok 2. 3TUNOBLIA CNUPT
3. CnupToBKa 3. Pacteop KMnO,
4. Cnnyku 4. bpomHas Boga
5. lecok

Anroputm npoBegeHusa onbita N2 1

Bonpocsl 1 3apaHus

1. MonyynTte 3TUNEH gerngpataunen 3TMNOBOro
CnupTa, 06HAPYXUTb €ro, U3y4nTb €ro CBOMCTBA.
1.1. B npo6upky Hanutb 2—3 MN 3TUIOBOrO CNUPTA U
OCTOPOXHO A06aBUTb 6—9 M/I KOHLLEHTPUPOBAHHOM
CEepHOM KMCNOTbl. 3aTeM BCbiNaTb HEMHOTO
NPOKaNEHHOro necka (Necok Unm MenKue KyCoUKu
nem3bl BBOAAT ANs TOr0, YTOObI NPeAoTBPaATUTD
TONYKM KMAKOCTU NPU KUNEHWUM). 3aKpbiTb NPOOMPKY
NPoOKOW C ra300TBOAHOMN TPYOKOW, 3aKPenuThL ee B
WTaTUBE U OCTOPOXKHO HarpeTb coflepxumoe
npobupku (puc.1)

1. Y7o npoucxonuT B
npobupke? Yto
Habntopaete?

2. K kakomy tuny
XUMUYECKUX peakuunin
OTHOCATCS 3TN NpoLecchl?
Kak Ha3bliBatoTCA?

3. Kak meHsaeTcs oKkpacka
pactBopoB? lloyemy?

4. Kakum nnameHem roput
3Tunen? lMoyemy?

5. CocTtaBUTbL ypaBHEHUSA
NPOTEKalLWMX NPOLECCOB.
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Br,  KMnO,
1.2. OCTOpOXHO, pPABHOMEPHO HarpeTb CMeCh.

1.3. B apyryio npobupky Hanente 2—3 mn
pa36aBneHHOro pacTBopa NepMaHraHarta Kanus, u
NponycTuTE Yepes Hero ras.

1.4. B TpeTbio Npo6UpKY HanuTb 2—3 M1 GPOMHOIA
BOZibl, OMYCTUTb rA300TBOAHYIO0 TPYOKY A0 AHA 3TOVA
NPOOBMPKM U NPONYCTUTbL Yepe3 BPOMHYI0 BOLY
BblAeNAWnUnca ras.

1.5. BbiHYTb ra300TBOAHYIO TPYOKY M3 pacTBopa u
NOBEPHYTb €€ OTBEPCTUEM KBEPXY, NOAXKEUb
Bblgenswwmiica ras (puc.2).

C,H;O0H (aTnso0-
BBIY CITUPT)

H,SO,

3. 06paboTKa pe3ynbTaToB ONLITOB

1. MpoaHanu3upoBaTb COOTBETCTBME MOJYYEHHbIX Pe3yibTaToB Cnocobam
NoNy4yeHUs HenpeAenbHbIX YrneBOAOPOAOB psafa 3TuneHa (ankeHos). Caenatb

COOTBETCTBYIOLLUI BbIBOS,

2. ChopmynupoBath BbIBOA 0 PU3NKO-XMMUYECKUX CBOMCTBAX ITUNEHA.
3. CopmynupoBaThb BEIBOA 0 cnocobax 0OHapyXKeHUs 3TuneHa.
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2.2. OueHouHble cpeacTBa pybexHOro (TeMaTUYecKoro) KOHTPOAA no
pucumnanmHe «Xummua»

Py6exHbIN (TeMAaTUYECKMIt) KOHTPOb NO AUCUMNANHE «XMMUSA» NPOBOAMUTCA B
copMe KOHTPOJIbHbIX PaboT No pas3fenaM OCHOBHOrO MOAYNS Ha OTAENbHbIX
3aHATUAX, KENCOB M y4eOHO-NUCCNe[0BaTENbCKUX NMPOEKTOB.

2.2.1. KoHTponbHble paboTbl no paspenam

KoHTponbHble paboTbl MO XMMWUM KaK OLEHOYHble CPeAcTBa pybexHoro
KOHTPONA 3aBepwarT u3yyeHne 1 umam 2 TeMaTMyeCKUx pa3fesioB OCHOBHOTO
monyns.

Pasgen 2. Xumuyeckue peakuumn. KontponoHas paborta «CTpoeHue BewecTsa 1
XUMUYECKMe peakLum»

KoHTponbHas paboTa CopgepuT YeTbipe BUAA 3afaHUiA:

1. 3apaum Ha coCTaBneHne XMMUYECKMX (POPMYN [BYXAaTOMHbIX COEAUHEHUI MO
NX Ha3BaHWUIO.

2. 3apayn Ha COCTaBNeHME YPaBHEHWUW peaKuMii: COeAMHEHWSs, 3aMeLleHus,
pa3NoXeHUs, oOMeHa U peakuuii C Yy4yaCTUEM KOMMJEKCHbIX COEAUHEHWIA;
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX PeaKLunii.

3. 3apaHnA Ha COCTaBlIeHME MONEKYNAPHbIX U WOHHbIX peakuuit rmgponusa
conei, yCTaHOBNAEHMNE N3MEHEHUA KWCNOTHOCTU Cpeabl.

4. 3apayn Ha pacyeT KONMYECTBEHHbIX XapaKTepUCTUK N0 YpaBHEHUAM
XUMUYECKMX pPeakumuin: MaccoBon Mnu 06bEMHOMN JOMM BbIXOAA NPOAYKTA peakuuu
COEIMHEHUA OT TEOpPeTUYECKM BO3MOXHOr0; OOLEMHbIX OTHOWEHWIA ra30B;
KONIMYECTBEHHbIX XapaKTEPUCTUK UCXOAHbIX BEWECTB U NPOAYKTOB PeakLmu; Macchl
(06beM, KONMYeCTBO BelLecTBa) NPOLYKTA peakuuu, eCNu OAHO M3 BEWeCTB AaHO B
BWAE pacTBopa C ONpejeneHHo MacCcoBOM Aoei paCTBOPEHHOrO BelLecTBa.

Paspen 3. CtpoeHue M CBOWCTBA HeopraHuMyeckux sewwects. KOHTposnbHas
pabota «CBoiCTBA HEOPraHUYECKUX BELLECTBY

KoHTponbHas paboTa cofepxuT Tpu BUAA 3afaHuiA:

1. 3agaunm Ha pacyeT MaccoBoi ponu (Maccbl) XMMUYECKOro 3M1eMeHTa
(coeguHeHuns) B Monekyne (cmecw).

2. NpakTuyeckne 3agaHnsa no KNaccuuUKaum, HOMEHKNATYPE U XUMUYECKUM
copMynam HeopraHMYecKuUx BeLLeCTB Pa3NMYHbIX KNAaCcCOB: OonpepeneHue Knacca
HEOpraHMYecKnx  BelecTB, Ha3blBaTb  HeOpraHWYyeckMe COEAWHEeHUs Mo
MeXAYHAapOLHOMW U TPUBMANIbHON HOMEHKNAType Mo XMMUYecKumM hopmynam.

3. 3apaHuAa Ha coCTaB/ieHWe ypaBHEHWUI XMMUYECKUX peaKkuuit ¢ yyactuem
NPOCTbIX U CNOXHbIX HEOPraHMYeCKMUX BeWeCTB: OKCMLOB METaNN0B, HEMETANOB U
am(OTEPHBIX 3/IEMEHTOB; HEOPraHWYeCKUX KWUCNOT, OCHOBAHUA W aM(OTEPHbIX
FMAPOKCUAOB, HEOPTraHUYECKUX CONEN, XapaKTepU3yLMUX UX CBONCTBA M CNOCOObI
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nonyyeHus.

Pasgen 4. CtpoeHue 1 cBoiCTBA OpraHuyeckux sewects. KoHTponbHas pabota
«CTpoeHune U cBOWCTBA OpraHU4YECKUX BelecTB»

KoHTponbHas paboTa cOCTOMT U3 NATH BUAOB 3aAaHMIA:

1. 3apaHuMA Ha COCTaBNeHME Ha3BaHWWA OpraHUYeCKUX COEAUHEHUIR no
XMMUyeckum opmynam (B T.4. CTPYKTYPHbLIM) C UCNONAb30BAHWEM TPUBUANBHOMN WK
MEeXAyHapOLHOW CUCTEMATUYECKON HOMEHKIATYPbI.

2. 3apaHnA Ha COCTaBNEHWE MOJHLIX U COKPALLEHHbIX CTPYKTYPHLIX Gopmyn
OpraHWMyYyecKux BelecTB OTAENbHbIX KIACCOB MO UX HAa3BAHUAM B COOTBETCTBUM C
MEeXYHAapOLHON HOMEHKIaTypou.

3. 3apaun Ha onpepeneHne npocteiwen hopMybl OPraHUYeCcKon MONeKybl,
NCXOAA U3 3NEeMeHTHOro cocTaBa (B %).

4. 3apaHMA  Ha  COCTaB/ieHWE  YPAaBHEHUN  XUMUYECKUX  peakuuil,
UANIOCTPUPYIOWKX XUMUYECKMEe CBOMCTBA C Yy4yeTOM MexaHW3MOB NpoTeKaHuA
AAHHbIX peaKumMin U reHeTUYeCKOM CBA3N OPraHMYyeCcKnX BellecTB pa3HbliX KNaccos, B
T.4. LENOYKU NpeBpaLLeHNid.

5. PacyeTHble 3agayu No ypaBHEHUAM peaKkuun C y4acTUeM OpraHUyYecKux
BelecTs.

Paspen 5. KuHetuyeckne n TepmofMHaMmMyecKkme 3akOHOMEpHOCTU NPOTEKaHUSA
XMMUYECKUX peakumii. KoHTponbHas pabota «CKOpOCTb XMMMYECKOW peakuuu U
XUMUYECcKoe paBHOBECUE»

KoHTponbHas paboTta cOCTOUT U3 TpeX BUAOB 3a4aHU:

1. PacyeTHble 3agayun Ha U3MEHEHMUEe CKOPOCTU XMMUYECKUX B 3aBUCUMOCTH OT
KOHLEHTpaLuu pearnpyiowmx BewecTs U TemnepaTypsl.

2. 3agaunm Ha pacyetbl TennosblX IMPEKTOB XUMUYECKUX PpeaKkuunii u
onpefeneHve Tuna peakuuu (no tennoBomy 3PeKTyY: 3K30- U IHZOTEPMUYECKME).

3. 3agaHua Ha npumeHeHue npuHumna Jle-WaTtenbe pna HaxoxpeHus
HanpaBJeHUA CMeLleHna paBHOBECUA XUMUYECKOW peakuuu M aHanu3 (aKTopos,
BNNAIOWMX HA CMEeLLeHne XMMNYECKOro paBHoBeCHUs.

Pasgen 6. lucnepcHble cuctembl. KoHTponbHas paborta no Teme «[lucnepcHole
CUCTEMbI»

KoHTponbHas paboTta coCTOUT U3 ABYX YacTeu:

1. 3agauv Ha NpUroTOBIEHME U pacyeT KOHLEHTpaLun pacTBopoB (3 3agauu Ha
pacTBopeHue, pa3baBneHue, CMelWBaHNEe PacTBOPOB).

2. 3apfaHua Ha [UCNEpCHble CUCTEMbl, MCMOAb3yemble B ObITOBOW U
NPOU3BOLCTBEHHON AEATENBbHOCTM YeNnoBeka (B BUAE TECTOBLIX 3afaHUA).

MpuBenem npumepbl 3aaHWii KOHTPOAbHOI paboTsbl no Teme «CTpoeHue u
CBOMCTBA OpraHMYeCKUX BeLeCTB», KOTOpas MpOBOAMTCA NOCAE U3y4YeHUs
obyvalolwmmMuncs pasaena 4.
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Mo utoram wusyyeHua pasgena 4 «CrpoeHne UM CBOWCTBA OpraHMYeCKUX

BewecTB» obyyatolmecs 6yayT cnocobHbI:

— ONpeAenaTb NPUHABNEKHOCTb BEWECTB K Pa3/iMyHbIM KNaccaM OpraHu4yeckux
COeIMHEHWUI; TOMONIOTU U N30MEPbI;

— Ha3blBaTb M3Y4YeHHble BELWECTBA MO «TPUBMUANBHOWY» MU MEXAYHAPOAHOIA
HOMEHKNaType;

— XapaKTepu3oBaTb CTPOEHME U XUMUYECKME CBOWCTBA  MW3YYEHHbIX
OpraHnyecKux coeguHeHumn;

— 00DBACHATL 3aBUCUMOCTb CBOMCTB OPraHMYeCKMX BELECTB OT UX COCTaBa W
CTPOEHUS;

— NPOBOAMTb BbIYMCIEHUSA MO XMMUYECKUM HOPMY/IaM U YPAaBHEHUAM.

TemMaTUyeckuin KOHTPONb ocylecTBaseTcs metogom Tectuposanus (I) uau B
copme nucbMeHHOW paboThl, BKKOYAOWEN NpaKkTMYeckue 3apanus u 3agaun (II).

MpuBenem npumep KOHTPONbHON PaboTbl B hopme TecToBbIX 3aaaHuii (I).

1. BewecTtBo, COCTaB KOTOPOro BbipaxeH MonekynapHoin @opmynoit CHg
OTHOCUTCSA K K/accy:

1) apeHbl

2) anKaHbl
3) anKeHsl
4) anKuHbl
2. HaseaHnue BewectBa, hopmyna kotoporo: CH,;-CH(CH,)-CH,-CH,-OH
1) 6ytaHon-2
2) neHTaHon-2
3) 2-meTunbyTaHon-4
4) 3-meTunbytaHon-1
3. Bewectso, umetowee dpopmyny CH,=CH, Ha3biBaeTcs:
1) Tonyon
2) 3TUneH
3) rauuepuH
4) nponaHon
4. BelecTBo, Ha3BaHMe KOTOPOro NPONMOHOBAsA KUCIOTA, UMeeT popmyny:
1) C,H,OH
2) (CH,).NH
3) CH,-CH,-COOH
4) C;H,OH
5. nA ankaHoOB XapaKTepHa peakuus:
1) npucoepunueHus H,
2) XNOpPUPOBAHMA HA CBETY
3) obecuseuynBanus pacteopa KMnO,
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4) nonMmepu3saLmu

6. MeTaHon pearupyer c:
1) HaTpuem

2) BogoMn

3) BOgoOpoAoOM
4) meTaHoOM

7. YKCyCHas KMcnoTa BCTynaeT B peakumio C:

8. BepHbl nu yTBEpXKAEHUA:

A. AMWUHBI NPOABAAIOT OCHOBHbIE CBOWCTBA

b. AMMHOKMCNOTLI NPOABASAIOT TONbKO OCHOBHbIE CBOWMCTBA

1) BepHO TONbKO A

2) BepHO ToNbKO b

3) BepHbl 06a yTBEPKAEHUS

4) HEBEPHO HU OJHO U3 YTBEPXKAEHMNIA

9. YpaBHeHue xumndeckon peakumm C,H+ClL,—C,H,Cl+HCL sBnsetca:

1) peakuuei 3amelieHns, NpoTeKaloWen No pagnkanbHOMy MEXaHU3MY

2) peakuueit npucoefuHeHuns, npoTeKatoLwemn no pagukanbHOMy MeXaHU3My

3) peakuueit 3ameLLeHna, NpoTEKAKOWeEN N0 MOHHOMY MeXaHWU3My

4) peakumen NpMCoOeanHEHNS, NPOTEKAIOLLe N0 MOHHOMY MeXaHU3My

10. B peakuuto «cepebpsHoOro 3epkanay» (C aMMMA4HbIM PacTBOPOM OKCM[aA
cepebpa) BCTynaer:

1) aTaHon

2) rnoKo3a

3) ranuepuH

4) Kpaxman

11. YcTtaHoBMTE COOTBETCTBME MeX[y Ha3BaHMEM BelecTBa U KNaccom
(rpynnoi) opraHMYecKnx COeAUHEHNN, K KOTOPOMY(-0i1) OHO NPUHABNEKMT.

Ha3BaHue BelecTBa

A) CH,COOH

b) CH,-CH,-CH,

B) CH,=CH-CH,-CH,

[ CH,-CH,-OH

Knacc opraHnmyeckux coeguHeHuit

1) ofHOATOMHbIEe CMMPTHI

2) yrneBoppbl

36



3) Kap6oHOBbIE KUCOTI

4) apomMaTUyeckue yrneBogopoabl

5) HenpeaenbHble YrNeBofopoabl

6) npefenbHble yrneBoAopOLbl

12. B cxeme npespalyeHunin

1500°C Cakr +Br,

CH, — X; — 6eH301 — X,

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

2) 3TUNeH

3) 6pombeH30
4) xnopbeH3son
5) deHon

6) UMKNOreKcaH

13. Onpepenute MmonekynapHyto Gopmyny BelwecTBa, copepxawero 37,5%
yrnepona, 50% kucnopopa u 12,5% Bogopopa. OTHocMTeNbHAsA MIOTHOCTL NApOB
3TOro BellecTBa No BOAOPOAY paBHa 16.

1) CH,0H

2) C,H;0H

3) HCOOH

4) CsH,OH

14. CkonbKo nMTpoB BOAoOpoAa noTpebyetca pans obpasosaHus 10,2 r
3TUJIOBOrO CNMpPTA M3 aueTanbfernia, ecnu BbiIXxod NpoAyKTa peakuumn coctaBnger
80%?

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

4)11,2n

MpuBesem npumep 3aaaHui ANA NMCbMEHHON KOHTPONbHOMN paboTsl (II).

1. lainTe Ha3BaHWA OPraHMYECKUM COEAMHEHUAM NO XMMUYECKUM DopMynam ¢
MCNONb30BaHMEM  TPUBMANBHOM  MAM  MEXOYHAPOLHOW  CUCTeMaTU4eCcKoM
HOMEHKNaTypbl:

a) C,H;0H

6) (CH;),NH

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

r) CHqN

n) CH,CH,HC=0

e) CH,CH.OH
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2. CoctaBbTe NONHbIE U COKpPALLEHHbIE CTPYKTYPHbIE hOPMYAbl OpraHnYecKux
BelecTB OTAENbHbIX KNacCOB N0 UX HA3BAHMAM B COOTBETCTBUU C MEXLYHAPOLHOM
HOMEHKNaTypou:

a) MeTunbeH3on

6) aHWUNMH

B) 3-MeTunbyTaHanb

) LMKNOreKceH

) bytapueH-1,2

e) 2-meTunnponaHon-1

X) 6yTUH-1

3) aMUHOYKCYCHas KMCNoTa

3. CocTaBbTe ypaBHEHUA XUMUYECKUX PEAKLNIA COTNACHO CXeMe NpeBpaLLeHNii:

1500°C Cakr +Br,

CH,—» X, > X, —> X,

YKaxuTe TUN U MEXaHM3M peakLnm, Ha30BMTe 0O6pa30BaBLIMECS BElEeCTBa.

4. Onpepenute MonekynapHyl ¢opmyny BewectBa, coaepxawero 37,5%
yrnepona, 50% kucnopopa u 12,5% Bogopoga. OTHocMTENnbHAs MIOTHOCTb NApOB
3TOro0 BelecTsa No Bogopony pasHa 16.

5. CKonbKo NMTPOB BofOpOAa NoTpebyetcsa Ans o6pa3oBaHus 10,2 r 3TUNOBOTO
cnupTa U3 aueTanbaeruaa, eCau BoiIxon NpoayKTa peakummn coctaBnset 80%:?

2.2.2. Keitchl

Keiticbl ncnonb3yloTcA B KayecTBe OLEHOYHOrO CpeacTBa B pasgene 8
NPUKNALHOTO MOAYNSA, UX COAEpXKaHWe onpeaensaeTcs C y4eToMm npodeccuoHanbHom
HanpaBieHHOCTM obpa3oBaTtenbHoi nporpammbl CMO. MpuMepbl BO3MOXHbLIX TeM
Kencos:

1. NoTenneHne kKNMMaTa 1 BbICBOOOKAEHNE ra30BbIX TMAPATOB CO jHA OKeaHa.

2. bynywue matepuansl ans aBua-, MalWKMHO- U NPUOOPOCTPOEHHUS.

3. HoBble maTepuansbl ans CoNHEYHbIX GaTapeil.

4. JlexapcTBa Ha OCHOBE pacTUTENIbHbIX NPenapaTos.

5. XUMUYeCcKne 3neMeHTbl B XU3HU YenoBeka.

6. BogopofHas 3HepreTuka.

Mpusenem npumepsl keicoB no xumum (astop lonybesa WHHa bopucosHa,
yuutenb xumum, https://urok.1sept.ru/articles/636947).

Keitic N°1. «Xnop B X13HU YenoBeKa»

B AnoHun obbeguHeHHbIMKU cunamm HauMoOHaNbHOrO MHCTUTYTAa 340POBbA U
MpecdekTypHOro yHuBepcuteta Cup3yokn 66110 NpoBeLeHO UccnefoBaHue. YueHble
BbIACHW/IW, YTO eCTeCTBEHHble OpraHuMyeckue BellecTBa BCTYNAlOT B peakuuio C
XNIOPUPOBAHHOI BOLOW M3-NOA KpaHa, 00pasys onacHble COeAWHEHUs, KOTOpble

38


https://urok.1sept.ru/articles/636947

MOTYT CAVXWTb NPUYMHON paka. Takue coeamHeHus HasbiBaloTca MX, To ecTb
«MyTareH UKc» unu «HensBecTHbIN MyTareH».

3ajaHus:

1. Mpepnoxute cnocobbl yMeHbLIEHUS A40BUTOTO BAAHUSA X10pa B NUTbEBOM
BOJe Ha OPraHM3M YenoBeka.

2. Ncxops M3 cBOEMN XU3HEHHON MPaKTUKKM, NPUONU3UTENBHO paccynUTaiTe,
CKOJIbKO X/I0PMPOBAHHOM BOAbI Bbl MCMOJIb3yeTe B TEYEHME AHA U ANA KaKUX Lenen?

3. Kakue opraHbl YenoBeka 60siblie BCEro CTpafaloT oT BO3AENCTBUSA Xxnopa?

4. Kak BnuAeT xN0pupoBaHHAa BOAA Ha YesloBEKA NPU KynaHum?

5. Haiigute pONONHWUTENbHYK WHGOpPMALMI0O O 3aMeHe Xiopa npu
o6e33apauBaHuM BOfbl.

6. Wccnepyiite pa3nnyHble ToBapbl ObITOBOM XMMuKM B CBOEM fome. CocTaBbTe
CMUCOK XJI0PCOAEPKALUNX COeUHEHNIA, YKAXMTE Mepbl 6e30nacHOCTM Npu paboTe ¢
HUMW.

Keitc Ne2. «Bopopoaomobunu — war B 6yayuiee»

AsTomo6unu Honda FCX Clarity Ha BOLOpOAHbIX TONNMBHbIX 3€eMEeHTax e3aaT
no poporam EBponbl ¢ 2009 roga. B 2011 rogy Honda npucoeaunHunach K
eBponeickomy napTHepcTBy 3kosnoruyHoit 3Heprum (Clean Energy Partnership),
nocne 4ero BbiBefla Ha NEepBbI NJaH MPOU3BOLCTBO 3IKONOTMYECKU YMUCTbIX
aBTomo6unein. A Ha [atom MockoBckom MexayHapogHom aBTocanoHe BA3
npeacTaBun CBOl HOBUHKY «Jlaga-AHTan» ¢ 6annoHamMu BOAOPOAA U KUCIOPOAA.

3apaHus:

1. Noyemy MHOrMe aBTOMOOWbHbLIE KOMNAHMKM pa3pabaTbiBalOT aBTOMOOMN,
paboTatoume Ha BOAOPOAHOM Tonauee?

2. Kak BbixnonHble rasbl aBToMobuneil, paboTalowmx Ha yrieBofOPOAHOM
TONANBE, BAUAIOT HA 300POBbE YeloBeKa?

3. Kakue «+» 1 «—» Bbl BUAUTE Y BOLOPOLOMOOUNEI?

4. HailguTte gononHUTenbHyo MHGopMaumio 06 nx yCTponcTee.

5.Ecnu B Bawwei cembe MaN y BalIUX 3HAKOMbIX €CTb aBTOMOOWIN, MOACYUTANTE,
CKOIbKO NpUOAU3MTENBHO NUTPOB OEH3MHA, ra3a WM KaKoW MapKu Mcnonb3yeTe
eXXefjHeBHO.

6. Kakue BelectBa M B KaKOM KOJMYECTBE MOTYT HAaXOAUTHCA B BbIXNOMHbIX
rasax Balwmux aBTomobunein?

2.2.3. YyebHO-UcCnenoBaTeNbCKMUIA NPOEKT

YuebHO-nccnenoBaTeNnbCKuii NPOEKT ABNAETCA OCHOBHbIM CMOCOOOM OLEHKM
pe3ynbTaTtoB 00yyeHus, CHOPMUPOBAHHBLIX Y 0OYYAOWMXCA B XOLE OCBOEHMS
npoduabHOro mogynsa xumun B pasgenax 9.1. n 9.2. ccnegoBaHune v XMMUYECKU
aHanu3 obvekToB 6MOCdepbl/TexHochepsl (€ yyeTom byayuien npodeccmoHanbHOM

LEeATENIbHOCTH).
39



MpuBeaem npumep NPOEKTHOro 3afaHus, paboTa Haf KOTOPbIM HAYMHAEeTCs C
Hayana pasfena, a AeTajbHOe BLIMOSIHEHME 3afaHuii B rpynnax u odopmieHue
pe3y/nbTaToOB NPOEKTHOW AEATENbHOCTU NPOU3BOANTCSA B KOHLE U3yYeHUs pa3aena.

O6uwas TeMa NpoeKTa, NPUBEAEHHAs HUKE, B AaNbHEWIIEM JeKOMNO3UpYeTCs
no ¢aceTHoMy MNpUHUMNY B 3aBMCMMOCTM OT MOJyyaemoil obyvaolwmmmucs
cneunanbHocTn (npodeccun), a TakKe Kaxaas rpynna MoXeT paccMoTpeTb bonee
yrnybneHHo ofuH K3 00s3aTeNbHbIX COAEPXaTeNbHbIX KOMMNOHEHTOB (noprem)
npoekKTa.

HasBaHue npoeKkTa: cocTaBneHue nNpoeKkTa LBeTHWKa/caga/oropojam B
3aBMCHUMOCTM OT COCTaBa NPOAHANN3MPOBAHHbIX NMOYB.

Mpobnema uccnegoBaHuA: onpeaeneHne BOIMOXKHOCTU pa3ObMBKM LBETHUKA B
COOTBETCTBMM C AM3ANHEPCKMM 3anpocoM MW HeoOXoAMMOCTM ajanTauuu
[M3aiiHEePCKOro NPOEeKTa K MOYBEHHbIM M KNMMATUYECKMM YCNOBUAM HA OCHOBAHWUM
nccnefoBaHNUs XMMUYECKOro COCTAaBa NOYB NPEAT0KEHHOI0 y4acTKa.

Lenb npoekta: onpeaenutb BAUSAHME XMMMYECKOr0 COCTaBa MOYB Ha
NpeaioXeHHOM y4yacTKe Ha aCCOPTUMEHT PacTeHUil, peKOMEH0BaHHbIX K MocaaKe
[N8 peann3aumu BbiIOpaHHOro AM3ailHEPCKOro NpoeKTa.

3apayu npoekra:

1) wuccnepoBatb XMMUYECKMWA COCTaB, CTPYKTYPY, KMCIOTHOCTb MOYBbI HA
NpennoXeHHOM y4acTKe;

2) nccnepnoBaTh MHCONALMIO OTBEAEHHOTO ANA LIBETHUKA Y4aCTKa;

3) NpeanoXuTb Mepbl NO YAYyYLWEHUK KAYeCTBA MOYBLI MyTEM BHECEHUS
pa3NuyHbIX ypobpeHnin u [pob6aBOK Ha NpPeANOXEHHOM y4yacTKe B Cly4yae
HeobxoAUMOCTH;

4) onpepennTb acCOPTUMEHT PACTEHUA B COOTBETCTBUW C BbISBJEHHbIMYU
0COOEHHOCTAMM UCCNeA0BAHHOMO YYacTKa M AM3ailHEPCKUM 3aNpoCoM;

5) COCTaBMTb NOCAA0YHYIO BEJOMOCTb;

6) NOAroTOBUTbL M NYOAMYHO NpenCTaBUTb MPE3eHTaLMI0 N0 TeMe NPOoeKTa B
KOMaHpe.

Pe3ynbTatbl 00yyeHus:

— onpeaensTb nepeyeHb HEOOXOAUMbIX UCCNEA0BAHUIA XMMUYECKOTO COCTABa
NOYB W y4yacTKa ANs COCTABIEHWUA UM afanTaluMu paHee pa3paboTaHHOrO NPOeKTa
LBETHUKA;

— ONuUCbiBaTb  3aBUCMMOCTb ACCOPTMMEHTA pacTeHWA OT  KayecTBa
npennoXXeHHOW NoYBbl A5 00YCTPOICTBA LBETHUKA;

— CnocobHOCTb MCMONb30BaTh COBPEMEHHble CPefCcTBA MOWMCKA, aHanu3a W
WHTEpNpeTaunMn nHdopMauun, 1 MHbOPMaLMOHHbIE TEXHONOTUM ANS BbINOAHEHMA
3apay npodeccrmoHanbHol geatenbHoctn (OK-2);
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— cnocobHocTb 3¢h(heKTUBHO B3aUMOLENCTBOBATL U paboTaTh B KOJJIEKTUBE U
komaHge (0K-4).

Pe3ynbTat npoekTHOIA paboTbl obyyatowerocs:

— MakeT / Bupgeomatepuan / neyaTHole cpeacTtBa / 3D-mopenu KocMUYecKoil
TEXHONOrMU; Npe3eHTauus pe3ynbTaToB WUCCNef0BaHUS HA NPOQeCcCUOHaNbHbIX
KOHKypCax.

®opma npeacTaBieHUs pe3ybTaToB NPOEKTHOW paboTbi:

— 3alL4MTa NPOeKTa C UCNONAb30BaHMEM CPEACTB BU3YanM3aLmMm U AEMOHCTPALMH
npogykTa ( / maketa / BupgeomaTtepuana / neyatHoix cpeacts / 3D-mogenu (npu
HanMuun).

Bo3mo)XHble BApUaHTLI TEM NPOEKTOB:

1. WccnepoBaHue cocTaBa MWHEpanbHOW BOAbI M PEKOMeEHAaUuu no ee
MCMNONb30BAHMIO.

2. MWccneposaHue paspywawmouwero AencTsua  NpUPOSHOM  BOAbI  HA
CTpoUTENbHbIE MaTepUanbl.

3. CocTaBneHune npoekTa LBeTHMKA/0ropoaa/cafa B 3aBUCMMOCTH OT COCTaBa
NPOaHaNM3MpPOBAHHbIX MOYB B COOTBETCTBUM C AM3ANHEPCKMM  3anpoCcoM
(MOHOXPOMHbIVi LIBETHUK, LLBETHUK OQHONETHUKOB, MHOTONETHUKOB, JEKOPATUBHBbIN
oropof v p.).

4. CoctaBneHne cbanaHCMpOBAHHOIO MEHIO Ha AeHb (HeAento) B 3aBUCUMOCTH
OT COAEpXKaHUA XUMUYECKUX MAKPO Y MUKPO3INEMEHTOB B MPOAYKTAX NUTAHUA.

5. ViccnepoBaHue KavecTBa NUTLEBOMN BOAbI.

6. WccneposaHne npo6 BOAONPOBOAHOM BOAbI HAa MNpefMeT YCTpaHeHWs
KEeCTKOCTH.

7. YcTpaHeHue eCTKOCTM BOAbl B CEIbCKOXO3ANCTBEHHOW AeATENbHOCTH.

8. KoHTponb KayecTBa TEXHMYECKOW BOAbl Pa3HbIX BULOB B COOTBETCTBUM C
meTtoankamu no OCT.

9. Co3paHne peKopaTUBHOW WTYKATYPKH.

10. lurmeHTHl B N30EAUAX U3 CTEKNA.

11. WccnepoBaHve paspylatiolero [eictBua BOAbl HA CTpPOUTENbHble
maTepuansl.

12. OueHka cocTosHMA BO3jyxa pabouyeit 30HbI cneuuanucta (TEXHONOra,
cTpouTens U T.n., C y4eToMm 065nactu npodeccMoHanbHON AesaTeNbHOCTU) B
COOTBETCTBUM C HOPMATUBHBIMU [LOKYMEHTAMM

2.3. OueHoyHble cpeAcTBa NPOMEXYTOYHOW aTTecTauuum no AUCLUUNAMHE
«Xumuay»

[lpomexyTouHas atrectauusa no gucuunauHe «Xumua» npoBOAUTCA B opme
3Kk3aMeHa. Kaxabll 3K3aMeHaUMOHHbIM 6uneT cocTouT M3 Tpex 3agaHuii: 1)
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TeopeTMyeckoe 3ajaHuMe B BuUAe BOMPOCa M3 TEOPETUYECKOro CcopepxKaHus
OCHOBHOrO M NpoduAbHOTO MoAynen; 2) NpakTUYeckoe 3agaHue (coctaBneHue
YPaBHEHUIN XMMUYECKUX PeaKUUM C y4acTUEM HEOPraHWYeCKUX UanU OpraHnYecKux
BELECTB, B T.Y. LENOYEK NPEBPALLEHMNI N KAYEeCTBEHHbIX peakLuint 0OHapyKeHUs;
XUMUYECKMX (POPMYN HEOpraHWYecKUX W OpraHMYecKux Belects, B T.u.
CTPYKTYPHbIX; 3afaHWA N0 HOMEHK/IAType HEOPraHMYyeCKUx W OpraHUyecKmx
BELLEeCTB; OLEHKa WM3MEeHeHMA CKOPOCTU XMMMYECKOM peakuuMnm W HanpasieHus
CMeleHna paBHOBeCUs C ucnonb3oBaHuem npuHumna Jle-lWaTtenve; oueHka
XMMUYECKOro COoCTaBa M 000CHOBaHWE MPUMEHUMOCTM 0ObeKTa 6Mo- uau
TexHocdepbl 1 T.M.); 3) pacyeTHas 3afgava (pacyeTbl NO YPAaBHEHUIO XUMUYECKUX
peaKuuit, pacyeT MaccoBomM [oNK (MACChl) XMMUYECKOTO 3eMeHTa (CoeMHeHMs) B
Monekyne (Cmecwu); onpeaeneHue npocTeilweit GOpMybl OPraHUYeCcKon MONEKYIbI,
NCXOAA U3 INEMEHTHOro coctasa (B %); pacyeTsl TenNoBbIX 3H(PEKTOB XUMUYECKUX
peakLuuii; pacyeTbl 3aBUCUMOCTU CKOPOCTU XUMUYECKOW peakLum OT KOHLEHTpaLmm
W TemnepaTypbl 1 T.N.).

MpuBeaem npumep 3K3aMeHaLMOHHOro buneta.

3apaHue 1.

Kakoit pactBop wucnonb3yloT [ONA KAvyeCTBEHHOW peKuuMu onpepeneHus
Xnopuaos, 6poMnaos, oanaos? Hanuwmnte ypaBHeHMA peakLmii u 060CHyiiTe OTBET.

3apaHue 2.

JlaHa cxema npeBpalyeHui.

C2H50H A1203,400°_> X1 KMnO4,H20,0—20°_> X2 HBr(MaG.),t_) X3 N 3TUH — —>C2H40

[lponuwunTe BCE peakuuu n onpefenunts Belwecrsa X1, X2, X3.

3apaHue 3.

Onpepgennte MaccoBble O XMMUYECKMX INEMEHTOB B OKCcuAae antoMuHusa Al,0;
W Bblpa3uTe UX B NPOLEHTaXx.

3. 3aknoyeHue

Takum o6pa3oMm, hoHA OLEHOYHBIX CPEACTB MO AUCLMUMANHE «XUMUSA» COCTOUT
N3 OLEHOYHbIX CPEACTB TeKylero, pybexHoro (TeMaTUyecKoro) KOHTpoAs U
3alaHmii TPOMEXYTOYHOW aTTecTauum.

B yuebHO-MeTOMYECKOM KOMMNNEKCE NPUBEAEHbI NPUMEPDI 3aflaHNI, KOTOpble
ABAAOTCA MoAenbHbiMU. Kaxkablii npenofaBaTtenb, B CBOKO oYepeb, B paMKax CBOEN
METOAMYECKON [esTeNbHOCTM CaM NpPOeKTUpyeT U pa3pabaTbiBaeT CpeacTea
00y4YEHUA M KOHTPOAA, a TaKXKe BbIOMpAeT MeToabl M OpraHu3auuoHHble hopMbl
NCXOAA W3  OPraHM3auMOHHO-NEAArornyecknx ycnoBuin  06pPa3oBaTENbHOTO
npolecca, COOCTBEHHOr0 ONbITa, YPOBHA MNOATOTOBNIEHHOCTM M  MOTUBALUM
CTYIEHTOB.
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