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1. MacnopT oueHO4YHbIX CPeacTB No AUCUUNAUHE «KXumMmuna»

Ona  GopmMpoBaHUA, KOHTPONA W  OUEHKM Pe3ynbTaTOB OCBOEHUA
0b6weobpaszoBaTeNlbHON ANCUMNINHBI «XMMMA» pa3paboTaHa cMcTeMa OLEHOYHbIX
MeponpuATUiA, yumTbiBatowas TpebosaHna ®IrOC COO (npeameTHble pesynbTaTbl)
n ®rOC CMNO (obwme n npodeccmoHanbHble KOMMNETEHLNM).

BarKHOM 0COHEHHOCTbIO CMPOEKTUPOBAHHOM CUCTEMBI OLLEHUBAHMUA ABNAETCA
COTNACOBAHHOCTb OLLEHOYHbIX MEPONPUATUIA M 3aNJaHUPOBAHHbLIX Pe3y/abTaToB
obyuyeHua. Kaxaoe oueHOYHOe MeponpuaTUeE HanpasaeHo Ha opMUpPOBAHME UK
M3MepeHue 3HaHMA / YyMeHMA B KOHTEKCTE, YKa3aHHOM B pe3y/ibTaTe 0bydyeHus.

B ancumnnnmHe «XmMuna» K OCHOBHbIM OLLEHOYHbIM MEPONPUATUAM OTHOCATCA:
3a4aHua B TecToBOM popme, NPaKTUYECKME 334aHMNA HA COCTaBEHME YPaBHEHUM
peakumn, KnaccuduKaumno 1 HOMEHKNATYPY XMMMUUYECKUX COEANHEHWNI, PACYETHbIE
3agaun, nabopatopHble pPaboTbl, NPAKTUKO-OPUEHTUPOBAHHbIE  334aHMA
(pacueTHble n TeopeTnyeckme). B NnprMKNagHbix MOAYNAX B KAYecTBe OLLeHOYHbIX
MEePONPUATUIN TaKXKe 3an/laHMPOBaHbl Kelhcbl U y4yebHO-UccnepoBaTelbCKue
NPOEKTbI.

Peanunsayma oLEeHOYHbIX MEPONPUATUI MO XMMUKM 3aNIAHMPOBAHA B paMKax
TeKyLero, pybexxHoro (TemaTU4yecKoro) KOHTPOIA U NPOMEXKYTOYHOM aTTecTaumm
no gucumnanHe.

Cuctema OUEHOYHbBIX MEPONPUATUIA MO XMMUWU NpeacTaBieHa B nacnoprte
OLIeHOYHbIX cpeacTs (Tabauua 1).



Tabnunua 1. MacnopT OUEHOYHbIX CPEeACTB MO AUCUMNANHE «XuMUA» (BapuaHT 2)

Ne Mogaynb / Paspen / Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
| OcHoBHOe coaepXKaHue
1 |(Pa3sgen 1. OcHOBbI CTpOEHUA dopmynuposatb 6a3oBble NOHATUA U
BellecTsa 3aKOHbI XMMUMU
1.1 [CTpoeHune aTomOoB xumunyecknx [(CocTaBaATb Xummnyeckme Gopmynbl 1. Tect «CTpoeHMe aTOMOB XMMUYECKMNX INEMEHTOB U Npupoaa
3/1IeMeHTOB U nNpupoaa coeguHeHUN B COOTBETCTBUM CO XMMUYECKOM CBA3NY.

XMMMUYECKOW CBA3U CTeneHbo OKUCNEHNA XUMUNYECKNX 2. 3a4a4M Ha cocTaBNEeHUE XMMUYECKMX GOPMY/ 4BYXaTOMHbIX
3N1€MEHTOB, UCXOAA U3 BAJIEHTHOCTM U |coeanHeHui (oKenmaos, cynbdnaos, rmapuaos 1 T.n.)
3/IeKTPOOTPULLATENBHOCTHU

1.2 [MNeproanYecKnin 3aKOH U XapaKTepuM30BaTb XMMUYECKUE MpaKTUKO-OpMEeHTUPOBaAHHbIE TeOpeTUYeCcKme 3a4aHuA Ha

Tabnnua A.U. MeHaeneesa 3N1eMeHTbl B COOTBETCTBUM C UX XapaKTepm3aumio XMMMUYECKMX 31eMeHTOoB: «MeTannnyeckue /
NO/I0XKEHNEM B NepUOANYECKOM HemeTanIn4yecKkne CBOMCTBA, 31EKTPOOTPULLATENbHOCTb U
cucTeme XMMU4Yeckux anemeHTos .M. |cpoacTBO K 31EKTPOHY XMMUYECKUX 9N1€MEHTOB B COOTBETCTBUE C
MeHpeneesa NX 3NIEKTPOHHbIM CTPOEHMEM U MOJIOKEHMEM B NEPUOLUYECKOM

cucteme xmumunyeckux anemenTos [.U. MeHgeneesa»
2 |Paspen 2. Xumunueckue CocTaBnATb ypaBHEHUA U CXEeMbI KoHTponbHas pabota

peakuunmn

XUMUYECKUX pea KIJ,Mﬁ

((CTPOEHMe BewecrBa U XxmMmu4yeckume peakummn»




Ne Mopgynb / Pasgen [ Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
2.1 |Tvnbl XMMUYECKNX peaKLmi CocTaBnATb peaKkuum coegnuHeHUs, 1. 3apa4m Ha cocTaBaeHWNE YPaBHEHNIN peaKkunii:
pa3noxeHusa, obmeHa, 3aMelLeHns, |- coeauHeHun, 3aMeLLeHNsA, PasoXKeHna, obmeHa 1 peakumi ¢
OKUC/INTE/NIbHO-BOCCTAaHOBUTE/IbHbIE  |y4acTMEeM KOMMIEKCHbIX COegMHEHMN (Ha npumepe
peakLumn u peakumm rMOPOKCOKOMNMIEKCOB aNItOMUHUA U LIMHKA);
KOMM/ieKcoobpa3oBaHusA (Ha — OKUC/IUTENIbHO-BOCCTAHOBUTE/IbHbIX PEAKLMUI C
npumepe rmapoKCOKOMMIEKCOB MCNoNb30BaHNEM METOAA 3N1eKTPOHHOro H6anaHca;
aNIlOMUHUA U LMHKA) C y4acTUem — C y4acTMeM KOMMJIEKCHbIX coeguMHeHun (Ha npumepe
HEeOpPraHMYeCcKMX BeLecTs r'MAPOKCOKOMMNEKCOB LMHKA U aNtOMUHMA).
2. 334341 Ha pacyeT KOIMYECTBEHHbIX XapaKTEPUCTMK NPOAYKTA
peakunn coeanHEeHMna; MaccCoBOM AN 06BEMHON 40N BbIXOAa
NPOAYKTa peaKkumn coeguHEHNA OT TEOPETUYECKM BO3MOKHOTO;
06BbEMHbIX OTHOLUEHWI ra30B; KONIMYECTBEHHbIX XapPaKTepPUCTUK
NCXOAHbIX BELLECTB M NPOAYKTOB peakLnn; maccbl (06bem,
KONMYECTBO BELLECTBA) NPOAYKTa peakuum, eciv 04HO U3
BELLLEeCTB AaHO B BUAE pacTBoOpa C onpeaeneHHON MaccoBom
O0Nen paCTBOPEHHOro BeL,ecTBa
2.2 [dneKTpoauTUYeCKasn CocTaBnATb ypaBHEHUA XMmmyecknx |1. 3aaHMA Ha COCTaBNEHME MOJIEKYNAPHBIX M MOHHbIX PeaKLMin €

Auccoumnaums U UOHHbINM obmeH

peakuymnn NoOHHOro obmeHa ¢ y4acCTtnem
HeopraHn4YeCcKmnx seLLecrts

y4acTMeM OKCUA,0B, KUCAOT, OCHOBAHUI U CONEN, MOHHBIX
peakuunii rmaposinsa conem, yCTaHoBAEHNE U3MEHEHUSA
KMCNOTHOCTM cpeapbl.

2. NNabopaTtopHan paboTta «Peakuun rugponmnsa»




Ne Mopgynb / Pasgen [ Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
3 Pasgen 3. CTpoeHue v cBoiicTBa UccnepoBatb cTpoeHue U cBoctBa |KoHTpoabHaA pabota «CBOMCTBAa HEOPraHUYECKUX BELLECTBY»
HeopraHM4YeCcKUX BELLECTB HEOPraHM4eckux eeLyecrs
3.1 [KnaccuduKauma, HomeHKknatypa |Knaccudnumposatb HeopraHuyeckne |1. Tect «kHomeHKnaTypa u Ha3BaHME HEOPraHUYECKUX BELLECTB
N CTPOEHUE HEOPTraHMYECKMX BELLECTBA B COOTBETCTBUM C UX NCXO0OA U3 UX XMMUYECKO GOPMY bl AN COCTaBNEHME
BeLecTs CTPOEHMEM XMMu4yeckor Gopmynbl UCXOAA M3 HAa3BaHMA BELLECTBA MO
MEXAYHAPOAHON NN TPUBUANBHOM HOMEHKNATYpe».
2. 3a4a4M Ha pacyeT MaccoBoM 40K (Maccbl) XMMUYECKOTo
anemeHTa (coeanHeHua) B monekyne (cmecu).
3. MpakTnyeckme 3ag4aHnA No KnaccudmKaumm, HOMeHKAATYpeE U
XMMUYECKUM GOpMYyNnam HeOpraHNUYECKUX BELLECTB Pa3NYHbIX
Knaccos.
4. MNpaKTnyeckne 3agaHUA Ha onpeaeneHne XMmmyecKkom
AKTUBHOCTW BELLECTB B 3aBUCUMOCTU BUAA XMMUYECKOM CBA3N U
TMNA KPUCTANIMYECKON PeLLETKM
3.2 |[PusnKo-xMmmn4yeckune cBomcTea |YctaHaBAMBaTb 3aBUCMMOCTb dn3KnKo- |1. TecT « OcoObEHHOCTM XMMNYECKUX CBOMCTB OKCUA0B, KUC/OT,

HeopraHn4YecKmnx seLlLecrts

XMMMUYECKUX CBOMCTB HEOPraHNYECKMX
BELLLECTB OT CTPOEHMA aTOMOB U
MOJIEKYN, @ TaK¥Ke TUna
KPUCTaNIMYECKON PELLETKU

OCHOBaHMMN, aMpOTEPHbIX TMAPOKCUAOB U CONEN».

2. 3a4aHKMA Ha COCTaB/IEHNE YPABHEHUM XUMUYECKUX PEaKLMN C
Y4acCTUEM MPOCTbIX U C/IOXKHbIX HEOPraHUYECKNX BELLECTB:
OKCMA0B MEeTaNN0B, HEMETaNN0B U aMPOTEPHbIX 3/1EMEHTOB;
HEOPraHNYeCKMX KUCNOT, OCHOBAHWUI N amMbOTepPHbIX
rMAPOKCUA0B, HEOPraHUYECKUX COMIEN, XapPaKTEPU3YHOLLUX UX
CBOWCTBA M cnocobbl NonyyeHums.




Ne Mogaynb / Paspen / Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
3. MpaKTUKO-OpPUEHTUPOBAHHbIE TEOpEeTUYECKME 3a4aHNA Ha
CBOWCTBA U NONYYEHME HEOPFraHNYECKUX BELLECTB.
4. NabopaTopHana paboTa «CBOMCTBA METANN0B M HEMETANNO0BY
3.3 |Mpoun3BoacTBo HeopraHMyecknx |OB6OCHOBbLIBATb 3HAYEHUE U MpPaKTUKO-OPMEHTUPOBAHHbIE 3a4aHMA MO COCTABEHUIO
BeLLecTB. 3HAYEHUNE U NPUMEHEHNE HEOPraHMYECKUX XMMUNYECKUX PEeaKLUM C y4acTUeM HEOPraHNYECKUX BELLECTB,
npMMeHeHue B BbITy U Ha BELLECTB B ObITOBOM U NCNONIb3yeMbIX ANA UX NAEHTUPUKALUN U NPOMbILLIEHHbIX
npousBoacTBe NPoOn3BOACTBEHHOM AEATENBHOCTH cnocoboB nony4yeHuns
yenoBeKa UX PUIMKO-XMMUYECKMMMN
CBOMCTBAMM
4 Pasgen 4. CTpoeHue u cBOICTBa UccnepoBatb cTpoeHue u ceoctBa |KoHTponbHaA pabora
« v »
OpraHMYecKNX BelecTs OpraHMUYeCcKUX BeLLecTs CTtpoeHue n cBOMCTBA OPraHUYECKUX BeLLecTB
4.1 |KnaccuduKaumsa, CTpoeHume m KnaccnoumumpoBaTb opraHMyeckme 1. 3agaHuA Ha cocTaBNeHMEe Ha3BaHWUIM OpraHUYECKUX COeaMHEHWN

HOMEHK/aTypa OpraHN4YeCKunx
BelwecTs

BELLEeCTBa B COOTBETCTBUM C UX
CTpoeHnem

MO TPUBMANIbHOM UAN MEXAYHAPOAHOM CUCTEMATMUYECKON
HOMeHKANaType

2. 3a4aHMA Ha COCTaB/IEHUE MOJIHbIX U COKPaLLEHHbIX
CTPYKTYPHbIX GOPMYN OPraHUYeCKMX BELLEeCTB OTAE/bHbIX KN1acCoB
3. 3agaun Ha onpegeneHune npocrteiwen Gopmybl OpraHUYECKON
MOIEKY/bI, UCXOAA U3 31EMEHTHOro cocTaBa (B %)




Ne Mogaynb / Paspen / Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA

4.2 |CBOWCTBA OpraHNYecKux YcTaHaBAMBaTb 3aBUCUMOCTb GU3MKO- 1. 3a4aHMA HA COCTaB/IEHNE YPABHEHNM XUMUYECKUX PeaKL M C
coeAnNHEHUN XMMUYECKUX CBONCTB OPraHUYECKNX  |y4acTMeM OpPraHUYeCKMX BELLECTB HAa OCHOBAHUM MX COCTaBa U

BELLECTB OT CTPOEHMA MONEKYN CTPOEHMUA.
2. 3aaHMA Ha COCTaBEHME YPABHEHUIM XMMUYECKUX peaKLuii,
NNNIOCTPUPYHIOLWNX XMMUYECKME CBOMCTBA C Y4ETOM MEXaHM3MOB
NPOTEKAHUA AAHHbIX PeaKkUMn U TEHETUYECKOWN CBA3MU
OpraHUYeCKUX BELLECTB Pa3HbIX KAaccoB
3. PacueTHble 3a4a4M N0 YpaBHEHMAM PEAKLUIM C y4acTUEM
OpraHUYeCKUX BELLECTB.
4. NabopaTopHas pabota «[lonyyeHne aTuaeHa N N3y4yeHune ero
CBOMCTBY»

4.3 |OpraHun4yecKkme BelecTsa B Ob60CHOBbIBATb 3HAaYEHUE U MpaKTUKO-OpPMEHTUPOBAHHbIE 3a4aHNSA MO COCTAaB/IEHUIO
*KU3HeOeATeNIbHOCTN YENOBEKA. |MPUMEHEHME OPraHUYECKUX BELLECTB |XMMUYECKUMX PEAKLMNI C y4acTUEM OpPraHMYeCcKMX BELLECTB,
Mpon3BoACTBO M NpUMEHEHNE  |B BbITOBON M NPOM3BOACTBEHHOM MCNONb3yeMbIX ANA UX NAEHTUPUKALUM B ObITy U
OpraHUYeCcKUX BELLECTB B OEeATeNbHOCTU YenoBeKa X PU3MKO-  [MPOMbILLAEHHOCTH.

NPOMbILLIEHHOCTU XMMUNYECKMMM CBOMCTBAMM
5 |Paspgen 5. KuHetnueckue n UccnepoBaTtb paBHOBecue U cKopocTb |KoHTpoabHaA paboTa
TepMoAUHAMUYECKUE XUMUYECKUX peaKLuui «CKOpPOCTb XMMUYECKOM peaKLMn U XMMUYecKoe paBHoBecue»
3aKOHOMEPHOCTU NPOTEKAHUA
XUMUUYECKUX peaKuui
5.1 [KnHeTnyeckune 3aKoHOMepHOCTU [MccnenoBatb BAMAHME KOHUEHTpaumu |1. JlabopaTopHas paboTa Ha Bblbop:

NPOTEKaHMA XUMUYECKMX
peaKkumm

pearnpyroLLnxX BeLLecTs u
TemnepaTypbl Ha CKOPOCTb

— «OnpeaeneHne 3aBUCUMOCTU CKOPOCTU peaKkuum oT
KOHLEHTPaLMKN pearmpyoLLnx BeLecTs»;




Ne Mopgynb / Pasgen [ Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
XMMMUYECKUX peaKLmit — «OnpepeneHne 3aBUCMMOCTU CKOPOCTU peaKkumm ot
Temnepartypbi».
2. MpaKTUKO-OpNEeHTUPOBaHHbIe TeopeTUYeCcKMe 3a4aHunA Ha
aHanu3 GaKTopOB, BAMAIOLLMX HA U3MEHEHWNE CKOPOCTH
XMMMUYECKOM peakumnm
5.2 |TepmognHamuyeckune NccneposaTb BAMAHWE U3MEHEHUA 1. 3apgaum Ha pacyeTbl TENNO0BbIX IGGEKTOB XMMUYECKUX PeAKLLUI
32aKOHOMEPHOCTU NPOTEKAHMA  |KOHUEHTpaLUun BELLECTB, peakLunm W onpegeneHve TMNa peakuum (No TensoBomy appeKTy: 3K30- 1
XMMUYECKUX PeaKLUN. cpeabl M TeEMNepPaTypbl Ha CMELLEHNE |3HAOTEPMUYECKME).
PaBHOBecHe XMMMYECKUX XMMUYECKOro paBHoBecus 2. MpaKTUKO-OpNEeHTUPOBaAHHbIE 334aHNA HA NPUMEHEHUe
peakuuni npuHumna Jle-lLatenbe Ana HaxoxAeHUA HanpasaeHua
CMeLLEeHUA PaBHOBECUA XMMMUYECKON peaKkLMmn 1 aHanns
$aKTOpPOB, BAMAIOLWMX HA CMELLEHME XMMNYECKOro paBHOBECHUS.
3. labopaTtopHas paboTa «M3yvyeHne BAMAHMA PA3ANYHDBIX
baKTOpPOB HA CMeLLEeHME XMMUYECKOrO paBHOBECUAY»
6 |Paspen 6. ilucnepcHblie Uccneposatb gucnepcHble cuctembl |KoHTponbHas paboTta no teme «iucnepcHble CUCTEMbI»
cUcTembl
6.1 |AducnepcHblie cuctembl U Pasnnyatb UCTUHHbIE PacTBOPbI, 1. 3aga4u Ha NpUroToBaEHMe PacTBOPOB.
baKTOpbI UX YCTONYMBOCTHU KOMINOUAHbIE PAacTBOpPLI U 2. NpaKTNKO-OpMEHTUPOBAHHbIE pacyeTHble 3a4aHUA Ha
rpyboamncnepcHble cMcTeMbl Ha AMCNepCcHble CUCTEMbI, UCNOIb3yeMble B BbITOBOM U
OCHOBE XMMMYECKOro 3KCNePUMEHTa |MPOU3BOACTBEHHOMN A€ATENBHOCTU YeoBeKa.
6.2 |WccnepoBaHune cBOMCTB Nccneposatb PU3NKO-XMMUYECKME NabopaTopHas paboTa (Ha BbI6OP):

ANCNEPCHbIX CUCTEM

CBOWCTBA Pas/INYHbIX BUAOB

— MpuroToBieHNe pacTBOPOB;

10




Ne Mogaynb / Paspen / Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
AncnepcHbIX CUCTEM — WccnepoBaHue gmMcnepcHbIX CUCTEM.
7 |Pa3gen 7. KauecTBeHHble UccnepoBaTb cBOICTBA
peakuum obHapyKeHus OpraHMYecKuX U HeopraHM4YecKux
OpraHUYecKux u BELLLEeCTB C UCNO/b30BaHUEM
HeopraHM4YecKUX BeLLLecTs KauyecCTBEHHbIX peakuuin
7.1 |O6HapyeHue HeopraHuyeckux |MccnepoBaTtb KayecTBeHHble peakuuu |1. JlTabopaTtopHasa paboTa (Ha BbIbop):
KaTMOHOB U aHWOHOB HeopraHMYeCcKmnx BeLLecTs — AHanuTuyeckue peakumm KatmoHos I-VI rpynn;
— AHannTU4ecKmne peakLLMm aHMOHOB.
2. MpakTnyeckne 3aaHnA Ha COCTaB/IEHUE YPaBHEHUIN peaKkuuii
o6HapyXeHuA KaTnoHos |I-VI rpynn 1 aHWMOHOB, B T.4. B
MOJIEKYNAPHOM U MOHHOM Popmax.
7.2 |Ob6HapyrKeHne opraHMYecKmx NccnepoBaTb KayecTBeHHble peakumn |1. JlTabopaTtopHasa paboTa (Ha Bbibop):

BELLLECTB OTAE/NbHbIX KNacCoB C
NCNO/Ib30BaHMEM KaYeCTBEHHbIX
peakuui

OpraHn4YecKknx COGAMHEHMVI
OTAENbHbIX K/1aCCOB

— KayecTBeHHble peakunn Ha OTAEe/bHbIE KNAACCbl OPraHNYEeCKMX
BELLECTB;

— KayecTBeHHbIN aHaIN3 OpraHMYEeCcKNX CoeANHEHUM No
GYHKLMOHANbHbIM rpynnam.

2. MNpaKTuyecKkme 3a4aHNA Ha COCTAaBNEHNE KAYeCTBEHHbIX
peakuMin obHapyrKeHNA opraHNYecKUX coeAnHEHUN

NMpodeccmoHanbHO-OpUEHTMPOBAHHOE CoAepKaHue (coaep)KaHue NPUKNALHOTO Moaynn)
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Ne Mogaynb / Paspen / Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
8 |Pasgen8. OueHunBaTb NnocneacTsua 6bIToBoM U |3awmTa Keiica (c yuetom 6yayuieit npodpeccmoHanbHoM
Xumua B 6biTy n NPOU3BOACTBEHHON AEATENbHOCTU  |[EeATeNbHOCTH)
NPOU3BOACTBEHHOM YyeNoBeKa C NO3ULMNA 3KOIOTMYECKoMn
DeATeNbHOCTU YeNoBeKa 6e3onacHocTH
Xvmumsa B 6bITYy U OueHuBaTb nocneacTsns 6biToBor U |Keic (c yueTom byayuieit npodeccmoHanbHOM AeATeNbHOCTH)
NpPOn3BOACTBEHHOM NpOon3BOACTBEHHOM AeATE/IbHOCTU Bo3MOKHble TEMbI KEMCOB:
OEeATeNbHOCTM YeioBeKa YyesioBeEKa € NO3ULMIM 3Konornyeckor |1. MoTenneHne KAMmaTa v BbICBOOOXKAEeHME ra30BbIX rMAPATOB CO
6e3onacHoOCTH [OHa OKeaHa.
2. byayuwue matepuansl 4NA aBUa-, MalIMHO- U
NPUBOPOCTPOEHMUS.
3. HoBble maTepuanbl oA CONHeYHbIx HaTape.
4. NlekapcTBa Ha OCHOBE PaCTUTE/NbHbIX NPenapaTos
9.1 |Paspen 9.1. UcchepoBaHue n MUHTepnpeTpoBaTb XMMHUUYECKUE 3awmTa yuebHO-1UcCNe[0BaTENBCKOrO NPOeKTa (¢ yueTom
XMMMUUYECKMA aHaIn3 06bEKTOB |npoueccbl U ABNeHuA B buocdepe 6yayweit npodpeccuoHanbHOU AEeATENbHOCTH)
6uocoepbl
9.1.1 |OcHoBbl nabopaTopHOM BbINOAHATb NONHbBIN LUKA 1. NabopatopHana pabota «OcHOBbI 1ab6OPATOPHOM NPAKTUKU Y.

NPaKTUKK B NPOdECCMOHaNbHbIX
nabopartopumax

9KCNEPUMEHTANbHOIO UCCAeA0BaHMA
c cobnoageHnem npasua 6esonacHoro
obpalleHnn ¢ BeLecTBaMm 1
NabopatopHbiM 060pyA0BaHNEM

2. TunoBble pacyeTbl N0 TEMATUKe 3KCNEPUMEHTA.

3. 3a4a4mM Ha BblUUC/IEHME CpeaHEero 3HaYeHMA
3KCMNEePUMEHTAJIbHbIX AaHHbIX, MOrPELIHOCTH.

4. MNpepcTtaBneHme pesynbTaToOB IKCNEPUMEHTA B Pa3IMYHOMN
dopme (Tabnumua, rpaduk, oTYeT, AOKNAA, NPe3eHTaLmA).
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Mopgynb / Pasgen [ Tema

Pe3ynbrat 06yueHus

TUNbl OLLEHOYHbIX MepPOoNpPUATUIA

9.1.2

Xrmunyeckuii aHanus npob Boabl

MccnepoBaTb XMMUYECKUI cOCTaB
npo6 Boapl

1. Tect «CBOWCTBA M COCTaB BOAbI».

2. 3apaHne «XMMUYEeCKUn cocTaB BOAbI, TUM BOAbl M cnocobbl ee
NPUMeHeHUsa» (C NCNONb30BaHUEM HOPMATUBHbIX LOKYMEHTOB).
3. MpaKTUKO-OpPMEHTUPOBAHHbIE TEOpEeTUYECKME 3a4aHNA Ha
COCTaB BOAbl M cNOCO6bI BbIparKeHMA KOHLLEHTPaLMN 1 nepecyeT
KOHLEHTpauuit (C MICnonb30BaHMEM HOPMATMBHbIX LOKYMEHTOB).
4. NabopaTopHana paboTa Ha BbIbOp:

— OuncTka BoAbl OT 3arpA3HEHUN;

— Onpegenerune pH Bogbl M €€ KNCNOTHOCTY;

— OnpeaeneHmne XKecTKoCTU BoAbl U cnocobbl ee ycTpaHeHuUA

9.1.3

XVMWYECKUI KOHTPO/Ib KauecTsa
NPOAYKTOB NUTAHUSA

NccnepoBaTb XMMUYECKUIA COCTaB
NPoOAYKTOB NUTAHMUA

1. Tect «OpraHnyeckme n HeopraHM4Yeckue BeLw,ecTea, Bxogawme
B COCTaB NPOAYKTOB NMUTAHUAY.

2. MpaKTUKO-OpMEHTUPOBAHHbIE 3a4aHUA MO KY/JIMHAPHOMN
TeMaTuKe.

3. TabopaTtopHas paboTa (Ha BbIGOp):

— O6Hapy»KeHne HUTPATOB B MPOAYKTaxX NUTaHUS;

— WUccnepoBaHue NpoAyKTOB NUTaHMA Ha HaMuune yrnesosoB
(myKa, TBOpOr, MONOKO, MOTYPT) Ha Ha/iMuKe YyrneBoaoB (Kpaxmann,
r7t0KO3a, caxaposa)

9.14

Xrmunyeckuii aHanus npob
noysbl

NccnepoBaTb XMMUYECKUI cOCTaB
npo6 nouysbl

1. Tect no Teme «XMMMYECKMIN COCTaB HEOPraHNUYECKUX U
OpraHNYecknx ygobpeHnmn».

2. 3apaHue «B3anMmocBA3b COCTaBa MOYBbI, TUM NOYBbI U ee
Ha3HayeHmA».
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Mopgynb / Pasgen [ Tema

Pe3ynbrat 06yueHus

TUNbl OLLEHOYHbIX MepPOoNpPUATUIA

3. NabopaTopHas paboTa (Ha BbIGOP):

— O6HapyKeHWe HeopraHMYeCcKMx npumecei B npobax noussl;
— OnpegaenenHue pH BoaHoOM

BbITAXKKM MNOYBbI, €€ KUCIOTHOCTMU U LLLEIOYHOCTH

9.15

WUccnepoBaHue 06beKTOB
6uocdepbl

MccnepoBaTb XMMUYECKUIA COCTaB
obbekToB Bnochepbl Ha Npumepe
NPOAYKTOB NUTaHMA, BOAbl U NOYBbI

YyebHo-Mccnes0BaTeNbCKUI MPOEKT B 061aCTU UccNnef0BaHNA
ob6beKToB brnocdepbl.

Bo3MOXKHble TeMbl MPOEKTOB:

1. ccnepoBaHue cocTaBa MUHEpPanbHOM BOAbI U PEKOMEHAALMUN
Nno ee UCNoab30BaHUIO.

2. UccnepoBaHue paspyLuatoLLero AencTema NpupoaHon Boabl Ha
CTPOUTENIbHbIE MaTEpPUabI.

3. CocTaBneHue NpoeKTa LBeTHMKa/oroposa/caga B 3aBUCUMOCTH
OT COCTaBa NPOaHaNN3MPOBAHHbBIX NOYB.

4. CoctaBnieHune cbaNaHCMPOBAHHOIO MEHIO Ha AeHb (Heaento) B
3aBMCMMOCTM OT COAEPMKAHUA XMMMUYECKUX MAKPO U
MWKPO3/IEMEHTOB B NPOAYKTaX NMUTAHMSA.

5. UccnepoBaHue KayecTBa NUTbEBOW BOAbI.

6. UccnepoBaHve npob BOAONPOBOAHOM BOAbl HA NpegMmeT
YCTPAHEHMA KECTKOCTH.

7. YcTpaHeHuWe *KeCTKOCTU BOAbl B CE/IbCKOXO3ANCTBEHHOM
[eATenbHOCTH
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Ne Mogaynb / Paspen / Tema Pe3ynbTtat 06yyeHua Tunbl OLLEHOUYHDbIX MeponpPUATUNA
9.2 |Pa3pen 9.2. UccnepgoBaHue U |UHTepnpeTUpoBaTb XMMUYECKUE YuebHO-UccnepoBatenbCKUii NPOEKT (c yueTtom byayuieit
XMMUUYECKUIA aHaANU3 06BEKTOB |Mpouecchbl U ABNeHUA B TexHocdepe |(npodeccMOoHaNbHOM AeATe/IbHOCTH)
TexHocdepbl
9.2.1 |OcHoBbl nabopaTopHom BbINOAHATb NOAHBIN LUKA 1. NabopaTtopHan paboTta «OCHOBbI TABOPATOPHOM MPAKTUKUY.
NPaKTUKKN B NPODECCUOHANbHbIX [3KCNEPUMEHTANbHOIO UccaeaoBaHMa |2. TunoBble pacyeTbl MO TEMATUKE 3KCNepPUMEHTa.
nabopartopusx c cobntogeHnem npasua 6esonacHoro |3. 3a4a4u Ha BblYUCEHUE CPeaHEro 3HaYeHun
obpallLeHnA c BewecTBamm u 3KCMNEePUMEHTAJIbHbIX AaHHbIX, MOrPELIHOCTH.
nabopatopHbiM 060pyaOBaHNEM 4. MNpepcTaBneHme pesynbTaToB 3KCNEPUMEHTA B Pa3/IMYHOMN
dopme (Tabnuua, rpaduk, oT4eT, AOKNAA, Npe3eHTaumA).
9.2.2 |XMMMnYecKmin aHanms npob NccnepoBaTb XMMMUYECKMIA COCTaB 1. 3agaum Ha onpeaeneHne MeTansios, HEOPraHMYECKMUX aHMOHOB

TeXHUYECKOWN BoAbI

npob TeXHMYECKOM BOAbl

M OpraHMYECKUX BELLLECTB B TEXHUYECKOM BOAE PA3HOro
Ha3Ha4yeHwus.

2. MpaKTUKO-OpPMEHTUPOBAHHbIE TEOPETMYECKNE 3a4aHNA HA
COCTaB BOAbl M CNOCOObI BbIPa*KEHMUA KOHLLEHTPALUNUM U nepecyeT
KOHLEHTpauui (c ncnonb3oBaHMEM HOPMATUBHbIX JOKYMEHTOB).
3. 3aaaHne «XMMMUYECKUI COCTAaB TEXHMYECKOM BOAbI, TUM BOAbI U
Cnocobbl ee NPUMeHeHUA» (C UCNONb30BaHUEM HOPMATUBHbIX
OOKYMEHTOB).

4. NabopaTopHana paboTa (Ha BbIbOP):

— OnpeaeneHne x10pUA0B METOLOM TUTPOBAHMA B TEXHMUYECKOM
BOAE;

— OnpeaeneHne KecTKoCTU TEXHUYECKOWN BOAbI METOAO0M
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Mopgynb / Pasgen [ Tema

Pe3ynbrat 06yueHus

TUNbl OLLEHOYHbIX MepPOoNpPUATUIA

TUTPOBaHMA

9.2.3

XnMunyeckui KOHTPOJIb Ka4eCTBa
BO34yXa

UccneposaTb coaepxaHume
YrNeKUCNOro ra3a B Bo3ayxe

1. TecT no Teme «XMMMYECKMI COCTaB aTMOChEpPHOro Bo3ayxa u
BO34yXa paboyelt 30HbI».

2. MpaKTUKO-OpUEHTUPOBAHHbIE 334aHNA HAa XMMUYECKMI aHaNus3
COCTaBa BO3Ayxa.

3. NabopaTtopHas paboTa «OnpeaeneHne cogepaHuma
YINEKUCNOro rasa B BO34yxe

NOMELLLEHMA SKCNPECC-METOAOM»

9.24

XrMmunyeckuii aHanus npob
MaTepunasioB CTPOUTEIbHO-
pecTtaBpaLUMOHHOM
AeATeNbHOCTU U AM3aliHa

NccnepoBaTb Npobbl maTepmnanos
CTPOUTENbHO-pecTaBpaLMOHHON
AeATeNnbHOCTU U AM3aliHa

1. MpaKTUKO-OPUEHTUPOBAHHbIE 334aHNA MO XMMUYECKOMY
aHanun3y Npob maTepunanos CTPOUTENbHO-PECTaBPaALMOHHOM
AeATeNbHOCTU U An3aliHa.

2. NabopaTtopHan paboTa (Ha BbIGOP):

— M3roToBneHne Kpacok (noabop NMrMeHTOB M CBA3bIBAOLMNX
BellecTs);

— UccnepoBaHume CBOMCTB BAMKYLLMX BELLECTB HA NPUMepe runca
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Mopgynb / Pasgen [ Tema

Pe3ynbrat 06yueHus

TUNbl OLLEHOYHbIX MepPOoNpPUATUIA

9.2.5

UccnepgosaHne obbeKToB
TexHocdepbl

NccnepoBaTb XMMUYECKUIA COCTaB
06BbeKTOB TexHOCdepbl Ha Npumepe
TEXHUYECKOW BOAbl U MaTepranos
CTPOUTE/IbHO-PeCcTaBpPaLMOHHON
AeATeNnbHOCTU N AM3aliHa

YuebHo-nccnenoBaTeNbCKUIM NPOEKT B 06/1aCTU UcCcieA0BaHNUSA

06BEKTOB TEXHOCHEPDI.

BO3MOXKHble TeMbl NPOEKTOB:

1. KOHTpOAb KayecTBa TEXHUYECKOM BOAbl Pa3HbIX BUAOB B
cooTBeTCcTBUM C meToauKamm no OCT.

2. Co3paHne AeKopaTUBHOM LUTYKATYPKW.

3. MNMnrmeHTbI B U34ENMNAX U3 CTEKNA.

4. UcchepoBaHWe pa3pyLUaloLero 4encTema Boapl Ha
CTpOUTEIbHbIE MaTepUansbl.

5. OugeHKa cocTosHMs Bo3ayxa paboyei 30HbI creuyanmncTa
(TexHonora, ctpouTens u T.M0., ¢ yyetTom obsactm
npodeccnoHanbHOM AeATeNbHOCTN) B COOTBETCTBUM C
HOPMATUBHbLIMU LOKYMEHTAMM
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2. OueHouYHble cpeacTBa NO AUCUUNZIMHE «XUMUA»

2.1. OueHouYHble cpeacTBa TEKyLW,ero KOHTPOAA No AUcumMnanHe «KXumman»

TeKkywmMn KOHTPO/Ib pe3ynbTaToB 0OYy4Y4eHMA MOMKHO  OCYLLECTBAATb
Pa3/IMYHbIMMU METOAaMM U C MOMOLLBI Pa3/IMYHbIX OLLEHOYHbIX cpeacTs. [lo
ANCUMNANHE «XMMMA» B KAYecTBe CPeACcTB TEKYLLEero KOHTPO/A NMPUMEeHATCA
BOMPOCHI 419 OpraHM3auum YCTHOTO U MMCbMEHHOI0 ONpPOCa, CUCTEMbI 3a4aHUIN B
TectoBol popme, 3aZ1a4n U YNParKHEHUSA, MPAKTUKO-OPUEHTUPOBAHHbIE 3a4aHUS
(TeopeTuyeckme, pacyeTHble, CUTYaLMOHHbIE), nabopaTopHble paboTbl U Aapyrue
OLEHOYHble MeponpuaTUA. Huxke npueeaem npumMmepbl HEKOTOPbIX U3 HUX.

2.1.1. Cuctembl 3aaaHuii B TectoBoii popme

Cuctema 3agaHuii B TectoBOM dopme — 3TO CoAeprkaTesibHas CUCTEMA,
OXBaTblBAlOLLAA B3aMMOCBA3AHHbIE 3N1€MEHTbl 3HaHWI. B oTanumne oT Tectos, B
CUCTEMAX 3aZ,aHMI BEPOATHOCTb NPaBU/IbHOIO OTBETA Ha Noc/eaytollee 3aaaHne
MOET 3aBUCeTb OT BEPOATHOCTM NPaBMU/IbHOrO OTBETA HA NpeablayLine 3a4aHus.

Ona Toro 4ytobbl Ha OAHOM COAEpPrKaTe/IbHOM MaTepuane MOXKHO 6bino
COCTaBUTb HECKOJIbKO BapMaHTOB TeCTa, KOHCTPYMPYHOT 6a3y 3a4aHWIA B TECTOBOM
dopme. Ecnm ecTb KOMNbIOTEPHbIE MPOrpamMmbl reHepaumu TecToB, TO B
nporpammy cosgaHua Tecta BBoguTca 6a3sa, BKAoYatowana B ceba napannenbHble
No cogepaHuo M TPYAHOCTU BapMaHTbl OAHOFO WM TOrO Ke 3agaHuA. ITo
O3HayaeT, 4YTO nNpoBepKa 3HaHWMA NPU3HAKOB, CBOMCTB, COCTaBa, (YHKUMMI
OAHOTUMNHbIX 06BEKTOB MOMKET ObITb OpraHM3oBaHa Ha 6a3e OAHOro U TOro Xe
33aHUA, MEHSIOLLEr0 B CBOEM TEKCTe TO/IbKO Ha3BaHMe 3TUX O06beKToB. ITu
3a4aHKUA Ha3bIBaOT PAaCETHbIMMU, T.€. UMEIOLLMMWN NepPeMEHHbIE 3IN1EMEHTbI.

MpuBegem npumep CUCTEMbI 3aJaHUM B TECTOBOW PoOpMe, BK/IHOYAKOLLEN
¢daceTHble 3aaaHMsA (paceTbl B 3a4aHMM 3aKNO4EHDI B GUTYPHblE CKOOKM).

Ha3BaHue Tembl Tema 1.1 «CTpoeHne aTOMOB XMMUNYECKUNX
3N1eMEHTOB U NPUPOLA XMMUYECKOMN CBA3UY»

Pe3synbTtat 06yueHua | CocTaBnsATb XMMUUYeckue Gopmybl COEAUHEHUI B
COOTBETCTBMM  CO  CTEMNEHbID  OKUCIEHMUS
XMMMUYECKUX 3NEMEHTOB, UCXOAA U3 BAaZIEHTHOCTU
N 3NeKTPOOTPULATENBHOCTH

Obuwme KoMneTeHUUn OK 01

Bb|6epwre OAMH ﬂpaBManbIVI oTBeT:
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1. Atombl C 1 Si nMetoT 0 AMHAKOBOE YNCNO:

A) HeATPOHOB B Agpe

B) aHepreTnyecknx ypoBHem

B) aneKTpPOHOB Ha BHELIHEM 3HEPreTUYEeCKOM YPOBHE

) aneKTpoHoB

2. B pagy xumn4yecknx anemeHToB Li—-Be—B—C meTannnyeckme cBomncTBa:

A) ycunusatoTcs

B) ochabesatoT

B) He meHsAtoTCA

) n3meHAoTCA NepmoanyecKm

3. K s-anemeHTam OTHOCUTCA:

A) K

B) S

B) Fe

) Br

4. Nytem coeagnHeHUA aTomoB nog Homepom 11 n 17 obpasyeTca BewecTBo
C XMMWYECKOW CBA3bIO:

A) NoHHOM

B) KoBaneHTHOM nonapHomn

B) KoBaneHTHOM HenonsipHoO

) meTannmyeckomn

5. {KonnuyecTBo 371EKTPOHOB B aTOME; KOIMYECTBO SHEPIrEeETUYECKUX YPOBHEN;
KOJINYECTBO 3/1IEKTPOHOB Ha MOC/NeAHEM SHEPreTUYECKOM YPOBHE; KOJIMYECTBO
NPOTOHOB B AZPE aTOMa} COOTBETCTBYET

A) Homepy nepuoaa

B) Homepy rpynnbl

B) nopagkosomy Homepy

6.{xnopuay 6apua, aamasy, ammnaKy, CEPHON KUCNOTE}COOTBETCTBYET

A) MOHHas XMMMYECKan CBA3b

B) KoBaneHTHasA NonApHas XMMMYECcKasn CBA3b

B) KoBaneHTHaA HeNnoApPHaA XMMMUYECKas CBA3b

7. {cBA3b, 06pa3oBaHHanA 3a cHeT 06pa30BaHMA OOLLMX INEKTPOHHbIX Nap;
cBA3b, 06pa3oBaHHaA 3a cyeT 0606LLEeCTBIEHMA BAaNEHTHbIX 3/IEKTPOHOB; CBA3b,
06pa3oBaHHaA 3a CYET INEKTPOCTATUYECKUX CUN MPUTANKEHMA} HA3bIBAETCA

A) NOHHOW

B) meTannnuyeckomn
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B) KoBaneHTHOM

8. {B nopAaKe Bo3pacTaHMA MeTalZIMYECKMUX CBOMCTB; B NOpAAKe yObIBaHUA
paZnyca aTOMOB; B NOPAAKE BO3PACTaHMUA KUCIOTHbIX CBOMCTB IETYYMX
BOZAOPOAHbIX COEANHEHWNI }INEMEHTbI PAaCNONOXKEHbI B PAAY

A) K, Ca, Sc

B) Al, Mg, Na

B)F, Cl, |

9. Kakoe u3 cykpeHuin BepHo ana anemeHtos {VA rpynnsbi, IVA rpynnbl, |1A
rpynnbi}

A) obwan ¢opmyna neTyyero BOAOPOAHOIo coeanHeHuna RH4

B) He 06pa3yloT NeTYYNX BOAOPOLHbIX COeANHEHNI

B) 00 3aBepLIeHNA S3HEPreTUYECKOrO YPOBHSA He XBaTaeT TPEX 3/1eKTPOHOB

10. Cpeau BelecTs, yKa3aHHbIX B pagy {NH3, 02, HCl, SO2; CaO, HNO3, Cl2, CO2;

H2S04, HI, CuCl2, CH4, NH3}KONM4ecTBO COeAMHEHMIN C KOBAJIEHTHOM NOJIAPHOM
CBA3bIO PAaBHO

A) Tpem

B) aBym

B) ueTbipem

11. Xumunyeckas cBsizb B MOJieKynax {030Ha 1 xaopunaa KanbLma; cepHOm
KMUCNOTbI U X/TOPUAA aMMOHMA; CEPHOM KUC/IOTbl MU 030HA} COOTBETCTBEHHO

A) KoBaNeHTHan NoNApPHaA N NOHHasA

B) KoBaneHTHaA NonApHasA M KOBaJIEHTHAA HenosApHasn

B) KoBaneHTHaA HenonApHaa U NOHHas

Kak BUAHO M3 NnpuBeAeHHOro npumepa, Kaxaoe pacetHoe 3aaHnue MOXKeT
6bITb Npeobpa3oBaHO B HECKO/IbKO Pas3/INYyHbIX BApMaHTOB OAHOr0 3a4aHuA
TectoBon cuctemol. [lpu  opraHusaunmm aBTOMATU3MPOBAHHOIO TEKYyLLEro
KOHTPONA MNOABAAETCA BO3MOMHOCTb reHepauum 60/blOro KoauvyecTsa
BapuMaHTOB TecTa, NpM 3TOM 3aAaHuA, NoJy4vyeHHble u3 ¢aceta, byayT
napanaenbHbl N0 COAEPHKAHMIO N TPYAHOCTU.

2.1.2. [paKTHU4ecKkune 3agaHnNA N 3agaum

MpaKkTUyeckme 3a4aHMA W 3a4Q4M, 4YACTO MCMONb3yeEMble B KayecTBe
ANOAKTUYECKUX CPEeACTB B €CTECTBEHHOHAYYHbIX AUCUMMNAMHAX, TaKXKe MoryT bbITb
¢daceTHbIMU. BO3MOXKHO NpMMeEHeEHMe 33434 C BapMaHTaMKM OTBeTa 1A yA06CcTBa
OpraHun3aunm aBTOMaATU3UPOBAHHOIO KOHTPOAA.

MpaKTHUyeckme 3a4aHMA N 3a4a4M NpeacTaBieHbl B pasgenax:

1. OcHOBbI CTpOEHMA BelwecTBa — 334a4M Ha COCTaBAEHUE XUMUYECKUX
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dbopmyn ABYXaTOMHbIX COeaMHEHWI (OKCMA0B, CyNbdUA0B, TMAPUAO0B M T.M.).

2. Xumunuyeckue peakumm

2.1. 3apgaun Ha COCTaB/NEHME YPABHEHMW pPeaKuun: CoeauHeHUs,
3aMeLLEeHMA, pPa3NoXKeHuAa, obmeHa M peakuMm C y4vyaCTUEM KOMMJIEKCHbIX
coeguMHeHun (Ha npumepe TUAPOKCOKOMMNEKCOB aJlOMUHMA U LUHKA);
OKUCNNTENIbHO-BOCCTAHOBUTE/IbHBIX  PEeaKkUMii € WCNOJIb30BaHMEM MeToza
9NEKTPOHHOro 6anaHca; C y4yacTMeM KOMMNNEKCHbIX COeAMHEHWUI (Ha npumepe
TMAPOKCOKOMMIEKCOB LIMHKA U atOMUHUA).

2.2. 334341 Ha pacyeT KOIMYECTBEHHbIX XapaKTepPUCTUK NPOAYKTA peakLum
CoOeAMHEHUA; MACcCoBOM MAM 06bEMHOM [0AM BbIXOAA NPOAYKTA pPeakumnu
COeANHEHUA OT TEOPETMYECKU BO3MOXKHOIO; OOBEMHbIX OTHOLIEHMA [a30B;
KONIMYECTBEHHbIX XapaKTEPUCTUK MCXOAHbIX BeLW,eCTB U MPOLYKTOB peaKkuuu;
Mmaccbl (06bem, KONMYeCcTBO BELLECTBA) NPOAYKTA peakuuu, ecin OAHO U3
BEWeCTB JaHO B BMAE pacTBopa C OnNpeaeneHHOM MaccoBOM A0NeM
pPacTBOPEHHOro BeLLecTsa.

2.3.3a4aHuA Ha COCTaBNEHNE MONEKYNAPHbBIX M MOHHbIX PEAKLUI C y4acTMeM
OKCMA0B, KMUCNOT, OCHOBAHWM U CONEN, MOHHbIX Peakunh rmaponmsa Ccosien,
YCTaHOBAEHNE U3MEHEHUA KUCOTHOCTU cpeapl.

3. CTpoeHune un cBOICTBA HEOPraHMYECKUX BeLLecTs

3.1 3apayuM Ha pacyeT MaccoBOM A0AM (MacCbl) XMMMYECKOrO 31eMeHTa
(coeamHeHunn) B moneKkyne (cmecu).

3.2. [paKTMyeckne 3adaHMA NO KnaccMpuKauMn, HOMEHKNAType W
XUMUYECKMM POpPMYyNamM HEOPraHMYECKMX BELLECTB PA3/IMYHbIX K/1aCCOB.

3.3. lpaKTnyeckme 334aHUA Ha onpegeneHne XMMUYECKOM aKTUMBHOCTU
BEWECTB B 3aBUCMMOCTU BMAA XMMWUYECKOM CBA3M M TUMA KPUCTANAMYECKOW
peLeTKu.

3.4. 3a4aHKNA HA COCTaBNAEHME YPABHEHMN XUMUYECKUX PEAKLUMN C y4acTUem
NPOCTbIX N CNOXHbIX HEOPraHNYECKUX BELLEeCTB: OKCMA0B MeTal/IoB, HEMETaNN0B
N aMPOTEPHbIX IN1EMEHTOB; HEOPraHUYECKMX KNCNOT, OCHOBAHMIN U aMOTEPHbIX
TMAPOKCUAOB, HEOPraHUYECKMX COJIEN, XaPaAKTEPU3YIOWMX UX CBOMCTBA U
cnocobbl NonyyYeHms.

4. CtpoeHue n CBOMCTBA OPraHUYECKUX BELLeCTB

4.1. 3apgaHMA Ha COCTaBNE€HME HA3BAHWM OPraHUYEeCKUX COeaUMHEHMN No
TPMBMANBHON UIN MEXKAYHAPOLAHOM CUCTEMATUYECKOM HOMEHKNATYPE;

4.2.3apaHMA Ha COCTaBAEHME NOJHbIX M COKPALLEHHbIX CTPYKTYPHbIX popmyn
OpraHUYecKux BeLLecTB OTAeIbHbIX K/1aCCOB.
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4.3. 3apgaun Ha onpeaeneHve npoctenwen ¢Gopmysbl OpPraHUYeCcKom
MOIEKY/Ibl, NCXOAA U3 31eMEHTHOrO cocTaBa (B %).

4.5. 3apgaHunA Ha COCTaB/IEHUE YPAaBHEHNN XMMUYECKUX PeaKLMMN C y4acTMem
OpraHNYeCKMX BELLLECTB Ha OCHOBAHWM MX COCTAaBa U CTPOEHMS.

4.6. 3apaHMAa  Ha COCTAB/IEHME YPaBHEHUM XUMMUMUYECKUX pPEaKUUN,
UNNOCTPUPYIOLLMX XMMUYECKME CBOMCTBA C YYETOM MEXaHWM3MOB MPOTEKaHWUS
AAHHbIX PEaKLUIM U TeHETUYECKOM CBA3M OPraHNYEeCKUX BELLECTB PA3HbIX KNACCOB.

4.7. PacyeTHble 3a434M NO YyPaBHEHMAM peaKuMi C y4acTUEM OPraHMUYEeCcKmX
BELLECTB.

5. KuHetnueckne M TepmogmMHamMmunyeckme 3aKOHOMEPHOCTU NPOTEKAHUA
XMMMUUECKUX peaKkuui

5.1 MpaKkTnyeckme 3a4aHMA Ha OLEHKY U3MEHEHUA CKOPOCTU XMMMUYECKOM
peakuMn U HanpaB/IEHUA CMELLEHNA PAaBHOBECUA C UCMOb30BaHMEM NMPUHLMNA
JNle-lWaTenbe.

5.2 3agaum Ha pac4yeTbl TennoBbiX 3PPEKTOB XMMMYECKUX pPeaKuUn WU
onpegeneHne Tuna  peakuum (Nno  TennoBomy  3pdeKTy: IK30- M
3HAOTEpPMUYECKME).

6. flucnepcHblie cuctembl

6.1. 3aga4mn Ha NPUroTOBNAEHME PACTBOPOB.

7. KauectBeHHble peakuuum  O6HapyXXeHUA  OpraHUMYEeCKUX M
HeopraHU4yecKux BeL,ecTs

7.1. T[paKTMyeckne 3a4aHMA HA COCTaBAEHME YPABHEHUMN peaKkuuin
obHapyXeHnA KaTMoHOoB |-VI rpynn 1 aHMOHOB, B T.4. B MOJIEKYNAAPHOM U MOHHOM
dopmax.

7.2. TlpakTuyeckMe 3a4aHMA Ha COCTaBNAEHME KAYeCTBEHHbIX pPeakLui
06HapyKeHNA OPraHMYECKUX COegUHEHUA.

9.1. UcchepaoBaHue U XMMUYECKUW aHaANn3 06beKTOB 6uocdepbl

1. TunoBsble pacyeTbl N0 TEMATUKE SKCNEPUMEHTA.

2. 33afayuM Ha BblYMC/NIEHME CpedHEero 3Ha4YeHMA 3SKCNePMMEHTANbHbIX
AAHHbIX, NOrPELIHOCTW.

3. 3apaHue «XMMWUYECKUM cocTaB BOAbl, TMM BOAbl M cnocobbl ee
npUMeHeHua» (C NCNONb30BaHMEM HOPMATUBHbIX LOKYMEHTOB).

4. 3apaHue «B3anmocBA3b COCTaBa NOYBbI, TUM NOYBbI U €€ HA3HAYEHUAY.

9.2. UcchepaoBaHue U XMMUYECKUU aHANN3 06beKTOB TexHocdepbl

1. Tunosble pacyeTbl N0 TEMATUKE SKCNEPUMEHTA.

2. 33fayM Ha BblYMC/IEHME CpeaHEero 3Ha4YeHMA 3SKCNepPMMEHTANbHbIX
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AaHHbIX, MOrPEeLHOCTH.

3. 3apaun Ha onpegenieHMe MeTan 0B, HEOPraHMYecKMX aHWOHOB M
OpraHMYeCcKMX BELLECTB B TEXHUYECKOM BOAE PA3HOro HasHa4YeHus.

4. 3apgaHne «XMMUYECKMUN COCTaB TEXHUYECKOW BOAbl, TUN BOAbI MU CNOCObbI
ee NpumeHeHuna» (C NCnosb30BaHMEM HOPMATUBHbIX JOKYMEHTOB).

Mpumepbl 3a4a4 N0 pasHbIM TeMam AUCLUN/IUHDI

I. C BapnaHTamu oTBETOB

1. B peakuuto, TEPMOXMMMYECKOE YpaBHEHUE KoTopon S + O, = SO, + 297
KK, BCTynuaa cepa maccoirt 1 r. Konmyectso TenoTbl, BblAENMBLLEECA NPU ITOM,
paBHO:

A) 9,28 KX

B) 74,25 kO

B) 29,7 kA

2. YKaXKute cosb, BOAHbIA pacTBOp KOTOPOM MMEET LLLENOYHYIO cpeay

A) cynbdat Kanusa

B) xnopua antommHuA

B) KapboHaT Kanus

3. Onpegenvte Ha3BaHWeE BELLECTBA, [/1aBHAA LLEMb KOTOPOro COCTOUT U3
YyeTblpex aTOMOB yrnepoaa, COAEPKUT KAPOOKCUNBbHYIO Fpynny 1 oAHY ABOWHYIO
CBA3b, @ TAK}Ke paguKanbl METUA U 3TUN.

A) 3-meTnn-3-3TnnbyTeH-3-oBanA KMcaoTa

B) 3-meTnn-2-aTunbyTeH-3-oBas KNCNOTa

B) 2-meTnn-3-3TMnbyTeH-3-oBas KMCNOTa

daceTHble 338a4mn

4. CocTaBbTe xMmmyeckme Gopmysibl ABYXaTOMHbIX COeANHEHUN: {cUnmumna
Kanbuma, rmapung 6apus, cynbdug Kenesa (lll), okeug asota (ll), okcupg,
antomunHuna, xnopug xenesa (ll), HuTpua 6apua, okema ptyt™ (I), oKCnAa cypbmbl
(V); okeng meam (1), xnopua, ptytu (Il), HUTPUA, Kanus, cUAMUMA, MarHus, TrMapua,
antomuuua, cynbdua cemHua (ll), 6pomuna umHKa, okeupa yrnepoaa (Il), okeup,
xnopa (V); Hutpua, Hatpusa, noana meam (1), okena xpoma (ll), okenpa, asora (V),
rmapua Hatpus, xnopua xpoma (1), okena kanms, okeng molwbsaka (1), cynbdung,
UMHKa}.

5. Npu B3anmogencteum {40; 20; 35} r cmecn {cepebpa 1 UMHKA; UMHKA U
Meau; Mean U XKenesa} c CoONAHOM KNCNOoTOoM Bblaenunoco {6,72; 2,24; 5,6} n rasa
(H.y.). Onpegenute maccoByto gonto (B %) {UMHKaA; Meau; *Kenesa} B cMecu.

6.YpaBHANTE OKUCAUTENIbHO-BOCCTAHOBUTE/IbHYIO PEAKLIMNIO
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{MnO; + H,S04 = MnSO4 + O, + H,0;

Zn + K2Cr207 + H2S04 = ZnSO4 + Cra(S04)3 + K2S04 + H20;

KCIOs + S = KCl + SO} meTtogom 3neKTpoHHOro 6anaHca; onpegenure
OKUCAUTENb N BOCCTAHOBUTEND.

7. Onpepenvute MONEKynsapHyo Gopmyny yrnesoaopona, Coaeprkaliero
{80%; 85,7%; 75%} yrnepoaa. OTHOCUTENIbHAA MJIOTHOCTbL MApPOB BeLLecTBa NO
{Bogopoay; Bo3ayxy; kKncnopoay} pasHa {15; 1,931; 0,5}.

A) C4Hs

B) C2Hs

B) CH4

BonpocurtenbHble GOpPMYNIUPOBKHU:

8. Kakaa macca yKCyCHOM KMcnoTbl noTpebyeTca Ansa CMHTE3a 3TuaaueTaTa
maccon 140,8 r. Bbixog 3dupa npumumte paBHbim 80% OT TeopeTU4ecku
BO3MOXHOTO.

9. KakMm peakTMBOM MOMKHO OTAMYUTb FULLEPUH OT rNtoKo3bl? CocTaBbTe
YPaBHEHME KauyeCTBEHHOW peakunn ansa obHapy*KeHUA MHOroaTOMHbIX CIMPTOB
Ha NpUMepe rMuuepuHa.

10. C nomoLbio KaKoro peakTMBa MOXKHO pacno3HaTb ranoreHna-noHbl (Cl-,
Br-, 1-)? CocTaBbTe ypaBHEHMA KAYeCTBEHHbIX PeakuMil B MONEKYNAPHON W
MOHHOM dopmax. YKaxKnTe NpuU3HaKN peakuun.

3ajaun, Kak W gpyrue AupakTUyYeckme 3afaHuA, MOTyT  BbINOJIHATD
obyyalolwyro U KOHTpoaupyowy  GyHKUMKW. PeleHue 3aady  MOXKeT
OCYLLECTBAATLCA HA Pa3/INYHbBIX TUMAX M 3TANax 3aHATUN.

2.1.3. [NpaKTUKO-OpUEeHTUPOBaHHbIE 3aA4aHUA

MPaKTUKO-OPMEHTMPOBAHHbIE 3a4aHMA (KaK TeopeTuyeckne, TaK MU
pacyeTHble), HanpaB/ieHbl Ha pPa3BUTUE pe3yabTaTOB O0Oy4YeHMA OCHOBHOIO
moayna (pasgenbi: «OCHOBbI CTpoeHus BelecTBa», «CTpoeHMe W CBOWMCTBA
HeopraHU4yecKux / OpraHUYecKmx BELLECTBY, «KnHeTnyeckme n
TEPMOAMHAMUYECKME 3aKOHOMEPHOCTU MNPOTEKAHUA XUMUYECKUX PeaKUUnY,
«[ucnepcHble CUCTEMbI») U BbIABNEHME XMMMUYECKOM CYLLHOCTU OObEeKToB
npupoabl, Npom3BoacTBa M bbiTa, C KOTOPbIMM YENOBEK B3aMMOAENCTBYET B
npouecce NPakTUYECKOM AeAaTeNbHOCTU (NPUKNaAHON MOoAaY/b).

MPaKTUKO-OPMEHTUPOBAHHbIE  3a4aHMA  MOXXHO  OMpefennTb  Kak
neparormyeckn nepepabotaHHbI pparmeHT NpodeccMoHaNbHON AeATEeNbHOCTH
cneupanucta. OHM paspabaTbiBalOTCA [NA NPOBEPKU 3HAHUM U YMEHUM
o6yyvaloWmMXCA AENCTBOBATb B MPAKTUYECKMX, HETUMMUYHbIX, IKCTPEMA/IbHbIX U
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Apyrux  cutyaumax. Mpu U3ydeHUUM AUCUMNAWUHBL  «XMMUS»  NPAKTUKO-
OPMEHTMPOBAHHbIE 3a4aHUA MNPUMEHAIOTCA ANA  aKTMBM3auuMm  yyebHo-
NO3HABATE/IbHOM [OeATEeNbHOCTM OOyYaloWmMXca MNyTemM «MNOrPyXKeHMa» Ux B
npobaembl XMMMUYECKMX WCCNeA0BaHWUM, BO3HMKABLUMX B WMCTOPUM pPa3BUTUSA
HAYKW, UM UMEIOLLUX MPAKTUYECKOEe 3HaYeHMe aNA YeNoBeKa.

MpuBeaem npumepbl NPaKTUKO-OPUEHTUPOBAHHbIX 3a4aHUMA NO pasaenam
«CTpoeHMe u CBOMCTBA HeOpraHW4Yeckux BewecTB», «CTpoeHWe W CBOWMCTBA
OpraHUYEeCKUX BELLLECTBY.

1. Kapb6oKkcurepanus

Ha3BaHue Temol Tema 3.3. «[1pomn3BoaACTBO HEOPraHNYECKNX
Bew,ecTs. 3HaYeHMe N NpUMeHeHue B BbITy M Ha
npou3BoAcCTBE»

Pesynbtat 06yyeHna | OBOCHOBbLIBAaTb  3HAYEHME U NPUMEHEHUe
HEeOpraHWYecKMx Bewects B OblIToBOM M
NPOW3BOACTBEHHON AEATE/IbHOCTU YesioBeKa WX
OU3NKO-XMMNYECKMMU CBONCTBAMM

Obuwue KomneTeHUUM OK 01, OK 02

A 3HaKOMO /1M BaM NOHATUE «KapboKcUTepanuma»? B TepaneBTUYECKUX Lensx
NCNoNb3yloT razoobpasHoe BewecTso. 1o 3ToN NpuynHe NOoAO0OHYID METOAUKY
Ha3bIBAlOT «rasoBbIMM YKONamm». ITa MeTOAMKa MCMoJib3yeTca ANsA NeyvYeHus
CepAEYHO-COCYAUCTbIX 3ab0NeBaHM, MNOBbIWEHMA  3N1AaCTUYHOCTU  KOXKMW.
MoBbllWEeHNE coAepXaHUA 3TOro rasa B KPOBW TFOBOPUT O HEKAYEeCTBEHHOM
dYHKUMK KpoBu. Camoe yaAuBUTENBHOE, YTO OHO UCMO/b3YyeTcA B TBEPAOM BMAE B
NULWEBOMA MNPOMbILIAEHHOCTU ANA XPAHEHUA U MNepeBO3KU MNPOAYKTOB: PblbbI,
MsiCa, MOPOKEHOTO.

3apaHue

Bbibepute 04UH NPaBUIbHbLIN OTBET:

1. O KaKom BewecTBe NAET peyb?

A) yrnekucnbi ras

B) Kncnopogp,

B) ammuak

2. KakMMn XMmmn4yeckmmm cBomcTBammn 061a4aeT 3To BELLECTBO?

A) KNUCNOTHbIMU

B) ocHOBHbIMMU

B) amdoTepHbIMMK
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3. Cyem MoOXKeT BCTynaTb BO B3aMmogencrame?

A) c BOAOM, OCHOBHbIMM OKCUAAMM, LLEN0YaMM, HEKOTOPbIMM CONAMM

B) c BOAOM, KUCNOTHBIMM OKCMAAMM, LLLEN0YaMU, HEKOTOPbIMU CONAMM

B) c BOAOI, KUCIOTHBIMM OKCUAAMM, KUCNOTAMM, HEKOTOPbIMU CONTAMM

4. C NOMOLLbHO KaKOro BELLLeCTBa ero MOMKHO OOHAPYXKUTL?

A) deHondTanemHa

B) 6pomHoM BOAbI

B) nssectkoBoi BoAbl

5. MpuseauTe $haKTbl, KOTOPbIE A0KA3bIBAIOT OTPULATE/ILHOE BAMAHME 3TOMO
rasa Ha XenyZAo4YHO-KULLEYHbIN TPAKT YesioBeKa.

2. NoBapeHHasa conb

Ha3BaHune Tembl Tema 3.3. «[1pon3BoaCTBO HEOPraHNYECKNX
BewecTs. 3HaYeHNE N NPUMEHeEHME B BbITy M Ha
npou3BoAcCTBE»

Pesynbtat 06yyeHna | OBOCHOBbLIBAaTb  3HAYEHME U NPUMEHEHUe
HeopraHMYeckMx BewecTB B ObIToBOM W
NPOM3BOACTBEHHOMN AEATENbHOCTM 4YeNi0BEKA WX
OU3NKO-XMMUNYECKMMUM CBONCTBAMM

Obuwue KomneTeHUUM OK 01, OK 02

N3BecTHO, 4YTO B mupe pobbiBaetca npumepHo 100 MUANMOHOB TOHH
NoBapeHHOW coAM B rog. Ha nuuwesble HyXAbl pPacxoa4yeTrcs OKOM0 OAHOM
4YeTBEPTOM YaCTM 3TOro Konmyectea. Kyaa e naer octasibHan conb?

MoBapeHHasA coNb COBEPLIEHHO HeEOOX0AMMa NPU NPOMU3BOACTBE MACHbLIX U
PbIOHbIX KOHCEPBOB, OHa WCMNOAb3YeTCA B METaANYpPruyeckon oTpaciau
NPOMbILWNAEHHOCTU, Npn 06paboTKe MexoB W PasIMYHbIX KOX, B MNpoLlecce
NPUroTOB/NIEHMA MblNa, MAET ANA NOJyYeHUA KanbUMHUPOBAHHOW COAbl,
npumeHsaeTca B meanumHe. OCHOBHOM NOTPebUTeNb CONMN — XMMUYECKan OTpacb
NPOMbILWNEHHOCTU. B 3TON 06aacTn ncnonb3yeTcs He TONIbKO Cama COJib, HO U
3N1eMeHTbl, cocTaBasaowme ee. B npouecce snekTposansa ee pactsopa Noay4varoT
X10p, BOAOPOA M eAKni HaTp. M3 pacTBOpa eaKoro Hatpa noJlyyaroT TBEpPAYHO
Lenoyb — Kayctmk. CoegmHaa BOA0OPOA C XJIOPOM, MNOAYHAIOT CONAHYIO KUCNOTY.

3apaHue: cocTaBbTe YPaBHEHUA, ONUCAHHbIX B TEKCTE peaKLuM.

3. AuetuneH
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HasBaHue Tembl Tema 3.3. «Mpon3BOACTBO HEOPraHNYECKMUX
BELLECTB. 3HaYEHNE U NPUMEHEHME B ObITY U Ha
NPOU3BOACTBEY

Pesynbtat 06yyeHna | OBOCHOBbLIBAaTb  3HAYEHME U MPUMEHEHUe
HeopraHMYeckMx BewecTB B ObIToBOM W
NPOU3BOACTBEHHOM AEATENbHOCTU YesioBeKa WX
OUBNKO-XMMMUYECKMMM CBOMCTBAMM

Obwue KoMmneTeHUUM OK 01, OK 02

O4HMM M3 CaMbIX PACNPOCTPAHEHHbIX CNOCOOOB CBAapKW MAaB/IEHUEM
ABNSIETCA ra3oBasa CBapKa, KOTopaA npou3BoauTcAa ¢ obpa3zoBaHMEM ra3oBOro
NAamMeHn B KaHanax cBapoyHoOW ropenkn. Ob6pa3oBaHME ra30CBapPOYHOro
naameHu HeEBO3MOXKHO 6e3 rasa auetuieHa. TexXHUYecKkMn aueTuaeH NoayyaoT 13
Kapbuaa Kanbums.

3apaHue

1. O6bacHUTEe, Kakoh GU3MYECKUI NOoKasaTeslb NO3BOASET MCNO/Ib30BaTb
aueTueH ANs CBapoYHbIX pabor;

2. CocTaBbTe ypaBHEHME peakLUUm NONyY4EHUA ALETUNEH];

3. CocTaBbTe ypaBHEHME peaKLUMM FTOPEHMA aLETUNEHA;

4. Boluncnmnte o6bEM aueTMIeHa NOIYY4EHHOTO 13 Kapbuaa Kanbumsa maccomn
128 r, copgeprkauiero 5% npumecen, ecnm Bbixoq, aueTuneHa coctasnaetr 80% ot
TeopeTn4yeCcKn BO3MOKHOTO.

4. Mono4yHasa Kucnora

Ha3BaHue Tembl Tema 4.3. «OpraHMYecKme BeLwecTea B
¥KU3HeaeATeIbHOCTM YenoBeKa. Mpon3BoacTBO U
NPUMEHEHME OPraHNYECKUX BELLLECTB B
NPOMbILLIIEHHOCTNY

Pesynbtat 06byyeHua | OBOCHOBbLIBATbL  3HAYEHME U NPUMEHEHUe
OpraHWYeckMx  BelwectB B  ObiToBOM MU
NPOM3BOACTBEHHOMN AEATENbHOCTM YeN0BEKA WX
OU3NKO-XMMNYECKMMUM CBONCTBAMM

Obuwme KOMNEeTeHUUMN OK 01, OK 02
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MpomeXKyToYHbIM NPOAYKTOM 0O6MeHa y TEM/IOKPOBHbIX *KUBOTHbIX ABAAETCA
MOJI0YHaA KMCNOTa. 3anax 3TOM KUC/I0Tbl KPOBOCOCYLLIME HACEKOMbIE Y1aB/INBAIOT
Ha 3HAYUTENbHOM PACCTOAHUM.

3apaHue

1. Noyemy HaceKomble (Komapbl) BbICTPO HAXOAAT CBOIO KepTBY?

2. YctaHoBUTE GOPMYNY MOSIOYHOM KMCNOTbI, KOTOPAA MOMOraeT HaCEKOMbIM
HaXOAUTb TEMN/IOKPOBHbIX XMBOTHbIX, €C/IN MACCOBble A0/N 3/IEMEHTOB B HEW
coctasnatoT: yrnepoaa —40,00%, sogoposa — 6,67%, kmcnopoga — 53,33%.

3. CocTaBbTe CTPYKTYPHYO pOpMYyay MONOYHOM KUCNOTbl. HazoBUTEe KUCNoOTy
no HomeHknatype UKOMAK.

4. Ha OCHOBaHWM CTPOEHMA MOJIOYHOM KUCAOTbl CAenamTe BblBOA O ee
XMMUYECKMX CBOMCTBAX.

5. Hangute B WHTEpHeETE WAM APYrUX WCTOYHMKAX WHPopmaumilo o
NPUMEHEeHMN MOJIOYHOM KMCNOTbI.

2.1.4. 3apaHua nabopaTtopHbiX paboT

NabopaTtopHble paboTbl ABAAIOTCA Ba*KHOW 4acCTblo y4ebHOro npouecca no
AVCUMNINHE M cnocobcTBYOT GOpMMPOBaHUIO Yy  obyyatowmxca YMeHUMn
nccnefoBaTb XMMUYECKME npoueccbl M ABAeHUA (nnaHMpoBaTb UM NPOBOAMUTH
XMMUYECKME 3SKCMEepPUMEHTbI, MCCNeaoBaTb BELLeCcTBa M NPOBEpPATb FMMNoTe3bl,
obpabaTtbiBaTb n MHTEepPNPeTMPOBaTb pe3ynbTaTbl 3KCNEePUMEHTOB).
NabopaTopHble paboTbl MO XMMWUKM NPEeAyCMOTPEHbI B Ka)KAoOM pasgene
OCHOBHOIO M NPUKIaAHOro moaynew (tabn. 2).

Tabnunua 2. JTabopaTopHble paboTbl N0 XMMUK

Pasgen NaboparopHan paborta
Pasgen 2. Xumunyeckue NaboparopHasn pabora 1. «Peakunu
peaKkuunm rmaponmnsa»
Paspen 3. CtpoeHune u NabopaTtopHan pabora 2. «CBoiicTBa
CBOWMCTBA HEOPraHUYECKMX METANN0B U HEMETANNI0B»
BELLECTB
Paspen 4. CtpoeHue u NaboparopHasn pabora 3. «[lonyyeHue
CBOWMCTBA OPraHUYeCcKmX 3TUNEHA U U3YyYEeHMEe ero CBOMCTBY
BELLECTB
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Paspen 5. KuHetmnueckme u
TepMmogmnHamuyeckme
3aKOHOMEPHOCTM NPOTEKAHUA
XUMMUYECKUX peaKkLuni

NaboparopHas pa6ota 4 (Ha BbI6Op)
«OnpeaeneHne 3aBUCMMOCTU CKOPOCTU
PeaKLMM OT KOHLUEHTPaLUMK pearmpyoLLmx
BeLecTe» nan «OnpeaeneHme 3aBUCUMOCTH
CKOPOCTU peakumm oT TemnepaTypbl»
NabopartopHas pabora 5. «M3yyeHune
BIMAHMA Pa3/IMUYHbIX GAaKTOPOB Ha CMELLEHMe
XMMWUYECKOTO PaBHOBECUA»

Paspgen 6. incnepcHble
CUCTEMDI

NaboparopHana pabota 6 (Ha BbI6Op)
«MpurotoBneHne pacTBOPOB» UIU
«MNccnepoBaHue aucnepcHbIX CUCTEM»

Paspen 7. KayecTBeHHble
peaKkunm obHapyKeHns
OpPraHUYEeCcKnx u
HeopraHMYeCcKmnx BeLLecTs

NabopatopHana paborta 7 (Ha BbI6Op)
«AHanuTn4yeckne peakummn KatmoHos |-VI
rpynn» uam «AHanuMTUYeCcKme peakumm
aHWUOHOBY

NaboparopHan pabota 8 (Ha BbI6Op)
«KauyecTBeHHble peaKkunmn Ha OTAE/NbHble
KNacCbl OPraHMYeCcKnX BELLECTBY» UK
«KayecTBeHHbI aHaNM3 OpraHUYecKmx
coegunHeHU No GYHKUMOHAAbHbIM rpynnam»

Paspen 9.1. UccnepoBaHune n
XMMUWYECKMIN aHaIN3 0OBEKTOB
b6uocoepbl

NaboparopHasa paborta 9. «OcHOBbI
NabopaToOPHOM NPAKTUKNY

NaboparopHasn pa6ota 10 (Ha BbI6OP)
«O4YncTKa BOAb! OT 3arpsA3HEHUNY
«OnpegeneHune pH Boapbl 1 ee KNCAOTHOCTUY
«OnpeaeneHune *KecTkocTn BoAbl 1 cnocobbl
ee yCTpaHeHuA»

NaboparopHasn pa6ora 11 (Ha BbI6Op)
«O6HapyXKeHMe HUTPATOB B NPOAYKTAX
NUTaHNA»

«UccnepoBaHMe NPOAYKTOB NMUTAHMA Ha
Ha/n4yme yrnesonoB (MyKa, TBOPOF, MOMOKO,
MNOrypT) Ha HaM4YMe yrneBoaoB (Kpaxman,
rNIOKO3a, caxaposa)»
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NaboparopHan pa6orta 12 (Ha Bbib6Op)
«O6HapyKeHne HeopraHNYeCcKnx Npumecemn
B Npobax no4sbI»

«OnpegeneHune pH BOAHOM BbITAMKKM NOYBbI,
€e KMCNOTHOCTU U LLeNOYHOCTU»

Paszgen 9.2. WUccneposaHue wu | JlabopatopHas pabota 9. «OcHOBbI
XMMUYECKUIN aHaNn3 0H6BHEKTOB | 1aBOPATOPHOM NPAKTUKNY

TexHocoepbl NabopatopHana pabora 10 (Ha BbI6Op)
«OnpeaeneHne Xxn0pMaoB METOA0M
TUTPOBAHUA B TEXHUYECKOMN BOAEY
«OnpeaeneHne KecTkocTh TEXHUYECKOM
BOAbl METOA0M TUTPOBAHUAY
NabopartopHasn pabora 11. «OnpeaenerHuve
coaepyKaHus YyraeKncaoro rasa B Bo3ayxe
NOMELLEHUSA IKCMPECC-METOA0M»
NabopatopHana paborta 12 (Ha BbI6Op)
«M3roToBneHne Kpacok (nogbop NUrmeHTOB
M CBA3bIBAIOLLUX BELLECTB)»
«MNccnepoBaHne CBOMCTB BAXKYLLMUX BELLECTB
Ha NpuMmepe rmnca»

O6opypoBaHue nabopatopun 1M pabounx mect nabopaTopumn: MeH3ypKN,
NUNEeTKN-KaneabHULUbl, TEPMOMETPbI, MWKPOCKOMN, /Aynbl, MpegMeTHble U
MOKPOBHbIE CTEKNa, NAAHWETbl A1A KanenbHblX peakumr, ¢uabTpoBasibHaA
6ymara, NpoMbIBaNKK, CTEKNAHHbIE NPOBUPKMK, pe3nHOoBblie NPObOKK, POoHaAPUKKY,
Habop peaKTMBOB, CTEK/NAHHbIE Ma/IOMKM, LWTATMBbI ANA NPOBUPOK; MepHble
UMAMHAPbI, BOPOHKM CTEKNAHHbIE, BOPOHKM AeNnTe/bHble LnanHapudeckue (50—
100 mn), cTynkn c nectukom, ¢dapdopoBble YalKU, MNUHUETbI, PUALTPLI
bymarkHble, BaTa, MapaA, 4YacoBble CTEKNA, 3NEKTPONIUTKM, nabopaTopHbie
LWITAaTUBbI, CMUPTOBbIE TOPE/IKM, CMUYKK, Npubop ANna nonyyvyeHua rasos (Mau
npobupKa ¢ ra3ooTBOAHOM TPybKOM), AepKaTenn Ans NPoOOMPOK, CKAAHKU ANs
XPaHEeHMA PeaKTUBOB, pa3aaToYHble NO0TKU; XMMUYecKue ctakaHbl (50, 100 u 200
MA); WNaTeNn; NUHLETbI; TUreNIbHblE WMNLbI; CEKYHAOMEpPDI (Talimepbl), MepHble
npobupku (Ha 10-20 mn) u mepHble Konbbl (25, 50, 100 1 200 mn), BogAHanA 6aHA
(MM TepmocTaT), CTEKNAHHDBIE MNANOYKU; KOHMYECKMEe Konbbl ansa TuTposaHumsa (50
n 100 mn); MHAMKATOPHbIE MOMOCKU ANAa onpeaeneHumsa pH un cTtaHaapTHaA
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WHAMKATOPHAA LWKaNa; YHUBEPCANbHbIA MHAMKATOP; nuneTku Ha 1, 10, 50 mn (nnu
Ao3atopbl Ha 1, 5 1 10 mn), 6ropeTKn ana TUTPOBAHMA, MeANLMHCKME WNpuULUpbl Ha
100—-150 mn, nabopaTopHble U/Mnr aHannTUYecKme Becbl, pH-MeTpbl, CYLLIUIbHbIN
WwKad, n ap. nabopaTtopHoe obopyaoBaHme.

Mpueeaem npumepbl nabopaTtopHbix paboT No pasgeny 2 «XMMUYECcKue
peakummn» u pasgeny 4 «CTpoeHue 1 CBOMCTBA OPraHUYECKMX BELLECTBY.

Paspen 2. Xumunueckue peakuuu. JlabopatopHaa paborta 1. «Peakuumu
rmaponusa»

HasBaHue Tembl Tema 2.2. «IneKTponmTnyecKas gmccoumauma mn
MOHHbIN OOMEH»

Pe3synbtat 06yueHua | CocTaBnATb YPaBHEHUS XUMUYECKUX pPeakuuu
MOHHOro obmeHa C y4YyacTMeM HeopraHU4YecKux
BELLeCTB

Obuwme KOMneTeHUUn OK 01, OK 02

1. Bonpocbl gna gonycka K 1abopatopHoii pabote

a) cbopmynumpyiiTte Lenb NAAHUPYEMOTO SKCNEPUMEHTA;

6) 06bACHUTE, KaKoM NpoLEecc Ha3bIBalOT M’MAPOJIN30M, KaKol OH bbiBaeT;

B) 06bACHUTE, KaKMe CyLLECTBYHOT CNOCODObI A0Ka3aTeNbCTBA CYLLECTBOBAHMA
rMAPOaN3a HEOPraHUYECKMX U OPraHUYECKMX BELLECTB;

r) 06BACHUTE, KaK COCTAaBNAETCA YPaBHEHWE TMAPONN3a;

A) obbAcHuTe, yTo Takoe pH? Kak 3aBUCUT [OaHHbIM NOKasaTenb OT
KMCNOTHOCTU UM OCHOBHOCTM Cpeabl pacTBOpPa;

e) 06bACHUTE X0, BbINOJIHEHMA SKCNEPUMEHTA NO PELUEHNIO KAYeCTBEHHbIX
3ajav;

) nepeyncante OCHOBHbIE acneKTbl CObAOAEeHMA TEXHUMKU He3onacHOCTH
npu paboTe c arpeccUBHbIMKU peareHTamm (rMApPoOKCKA HaTpuUA).

2. MpoBeaeHue onbITOB

O6opypoBaHuMe n nocyaa PeakTuBbl
1. CTeknAHHble NPObUpPKK 1. PactBop NaOH
2. WTatme ans npobumpok 2. PactBop NazSOq4

3. PactBop AlCl3
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4.

PactBop Na,COs

5.

PactBop Cu(OH);

6.

KMCNOTHO-OCHOBHbIN MHAWKATOP

Anroputm nposegeHusa onbita N2 1

Bonpocbl 1 3agaHuaA

3apaHue Ne 1. B Tpex npobupKax nos
HOMepPaMM HaXOAATCA PACTBOPbI TPeX
conen: xnopuaa antoMuHuA, cynbdata
HaTpuA, KapboHaTta HaTpuA. He
NO/Nb3YACb APYrMMM pPeakTUBamu,
onpeaennTe COCTaB Kaxaomn
npobupkKn.

1. Aatb 06bACHEHWE NPOBEAEHHbIM
onbITam.

2. CocTaBUTb YPaBHEHUA peaKkuun,
npoTeKarwmx B Npoburpke B
MOIEKYNAPHOM U MOHHOM BUAAX.

Anroputm nposeaeHun onbiTa N2 2

Bonpocbl u 3aaaHusA

3apaHue Ne 2. Y1o npounsonaet, ecam
OX/1aAnTb PAcTBOp KapboHaTa HaTpumA
nnn Ao6aBUTb K HEMY TMAPOKCUA,
HaTpuA?

1.1. Hanntb B npobupky 1-2 mn
pacTBOpa KapboHaTa HaTpmA.

1.2. OnycTnTb NPOBUPKY B CTaKaH C
OY€Hb X0/I0AHOMW BOAOW NN CHETOM.
1.3. MpoBepuTb Cpeay pacTeopa npm
NOMOLLY KUC/IOTHO-OCHOBHOTIO
MHOMKATOPA.

1.4. lo6aBKUTb K pacTBOpy KapboHaTa
HATPUA TMOPOKCUA HATPUA.

1.Kakon nHaukatop nyyuwe
MCNoNb30BaTb ANA onpeaeneHuna cpeabl
pacTtBopa?

2. CocTaBUTb COOTBETCTBYOWME
YPaBHEHUA XMMUUYECKNX peaKkLumi, B
MOJIEKYTIAPHOM N NOHHOM BUAAX.

Anroputm nposegeHua onbiTa N2 3

Bonpocbl u 3aaaHuna
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3apgaHue Ne 3. [pobeMHbIN ONbIT.
1.1. B oaHy NnpobupKy Cc pacTBOpOMm
cynbdata meaun (ll) npunntb pactsop
rMApPoKCcMaa HaTpuA.

1.2. Bo BTOpYt0 NpobUpKy c
pacTtBopom cynbdata meaum (lI)

1.3. CpaBHUTb LUBET 06pa3yrowmxcs
0Ca/lKOB.

1.4. O6paTnTb BHUMAHME Ha
BblAEe/IeHMe rasa B O4HOM 13
npobumpok.

1.5. Onpegenntb, OTKYAa MOXeT
BblAENATbCA 3TOT ra3?

1.6. NpoBepUTb KA4YEeCTBEHHbIN
COCTaB ra3a ropsen Ny4nHKom.
1.7. O6BACHUTBL NponucxogaLLee
ABNEeHMe.

NPUANTb pacTBOp KapboHaTa HaTpwms.

1. CoctaBuTb COOTBETCTBYHOLWME
YPaBHEHUA XMMUYECKNX peaKkumi, B
MONEKYNAPHOM M MOHHOM BMAAX.

Anroputm nposegeHusa onbita N2 4

Bonpocbl U 3aaaHuUA

3apaHue Ne 4. [pobiemHbI OnbIT.
1.1. K pacTtBopy xn1opmaa antoMUHUA

NPUANTb pacTBOP KapboHaTa HaTpwms.

1. O6bACHUTbL NpouncxogdLLee ABNEHUE.
2. CocTaBuUTb COOTBETCTBYHOLWME
YPaBHEHUA XMMUYECKNX PEeaKLUMi, B
MONEKYNAPHOM M MOHHOM BMAAX.

3. OTBETUTb Ha BOMNpPOCHI.

Ona yero B MegMUMHCKON NpaKTUKe
MCMONb3YIOT PAaCcTBOP NMUTLEBOW COAbI
ANA NONOCKaHUA NpU BOCNANNTENbHbIX
3aboneBaHuax ropna? Kakosa posb
rmaponmnsa B npupoae? Noyemy pactsop
Mbl/1a NEHUTCA B BoAe?

3. O6paboTKa pe3ynbTaToB ONbITOB

1. I'IpoaHanmsmpOBaTb COOTBETCTBME MNOJNIYHYEHHbIX PE3Y/ZIbTATOB TUMNAM

rmaposansa. Coenatb cooTBeTCTBYHOWMNE BbIBOAbI.
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2. CdopmynumpoBaTb BbIBOAbI O 3aBUCMMOCTM TuUNa T[UAPOAM3A MU
KMCNOTHOCTU Cpebl pacTBopa.

Pasgen 4. CtpoeHue M CBOMCTBA OpraHUYecKux BewecTts. JlTabopaTtopHasn
pabora 3. «[lonyyeHne sTUNEHa U U3yYeHUe ero CBOMCTBY

Ha3BaHue Temol Tema 4.2. «CBOMCTBA OpPraHNUYECKNX
COeANHEHUN»
Pe3ynbtat 06yyeHua |YcrtaHaBAMBaATH 3aBUCMMOCTb dun3mnKo-

XMMUYECKUX CBOMCTB OpraHn4yeckmnx Bewects OT
CTPOEHNA MONEKYN

Obwue KoMmneTeHUUM OK 01, OK 02

1. Bonpocbl gna aonycKa K naboparopHou pabote

a) cbopmynmpyiTe Lenb NAaHUPYEMOTO SKCNEPUMEHTA;

6) 06BbACHUTE, K KAKOMY K1aCcCy OPraHMYecKmnx BeLWEeCcTB OTHOCUTCA STUNEH;

B) 0OBACHUTE, KaKMMM XMMMYECKMMWU cBOMCTBaMM 06naaatoT BelecTsa
AAHHOTO K/iacca, KaKuMe KayeCTBEHHble peakuMnm pAna ux OobHapyKeHus
NCNONb3YHOTCS;

r) 06BACHUTE, KaK MOMKHO MONYYUTb BELLECTBA AAHHOTO Kaacca coeanHEHN
B 1abopaTOpPHbIX YCIOBUAX;

A1) 06BACHUTE, U3 Yero coCcToMT NPUBOpP ANA NONYYEHUA rA30B;

e) nepeyncanTe OCHOBHbIE acMeKTbl CObAOAEHMA TeXHUKM Be30nacHOCTH
npu pabote c¢ JIBK (3TMnoBbin  COMPT), arpeccMBHbIMW  peareHTamu
(KOHLEHTPMPOBAHHAA CepHAsa KWUCAOTA), HarpeBaTeNbHbIMM  Npubopamu

(cnupToBKa).
2. NpoBepeHue onbITOB
O6opypoBaHue n nocyaa PeaKTtuBbl
1. CreknsaHHble NpPobupkm 1. KoHueHTpupoBaHHbIN pactBop H2S04
2. WTatme ans npobumpok 2. 3TMNOBbIN CNNPT
3. CnupToBKa 3. PactBop KMnOg4
4. Cnuyku 4. bpomHada Boaa
5. Necok
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Anroputm nposegeHusa onbiTa N2 1

Bonpocbl U 3aaaHuUA

1. MonyunTb 3STUNEH AernapaTaumen STUA0BOro
cnMpTa, 06HAPYXUTb €ro, M3y4nTb ero CBOMCTBA.
1.1. B npobunpKy HannTb 2—3 M 3TUJIOBOFO CNMpTa U
OCTOPOXHO A06aBUTb 6—9 M KOHUEHTPUPOBAHHOM
CEPHOM KMCNOTbI. 3aTeM BCbINATb HEMHOTO
NPOKANEHHOro NnecKa (NecoK Uan menKkme Kycovku
nemsbl BBOAAT ANA TOro, Ytobbl NpesoTBpaTUTb
TONYKM XKUAKOCTU NPU KUNEHUM). 3aKPbITb
npobupKy NpobKo ¢ ra300TBOAHOM TPYOKON,
3aKpennTb ee B LUTAaTUBE U OCTOPOXKHO HarpeTb
coaepxmmoe npobupku (puc.1)

8 5

CH

274

QN
|

11eCOK
CH.OH
l‘{:sio (1:3)
4

(xoH1L.)

J. l\

&
)
- |

Br, KMn04~
1.2. OCTOpPOKHO, paBHOMEPHO HArpeTb CMecChb.
1.3. B apyryto npobupky Hanente 2—3 mn
pa36aB/sieHHOro pacTBOpa NepmMaHraHaTa Kaaus, 1
NponycTuTe Yepes Hero ras.
1.4. B TpeTbto NpobMpKy HannTb 2—3 ma BpomHoM
BOAbl, ONYCTUTb ra300TBOAHYO TPYOKY 40 AHA 3TOM
NPobUpPKK U NponyCcTUTb Yepe3 BpomHyto Boay
BblAENAOLMNCA ra3.
1.5. BbIHyTb ra300TBOAHYO TPYOKY M3 pacTBOpa U
NOBEPHYTb ee OTBEePCTMEM KBEpPXY, NOAKeub
BblaenArwmnca ras (puc.2).

1. YTto npouncxoaut B
npobupke? Yto
Habntopaete?

2. K kKakomy Tuny
XMMUYECKNX PeaKLLni
OTHOCATCA 3TN Npoueccol?
Kak HasbiBatoTCA?

3. KaK meHAeTcA oKpacKa
pacTBopoB? MNoyemy?

4. Kakmm nnameHem
roput atuneH? MNMoyemy?
5. CocTtaBuUTb ypaBHEHMUA
NPOTEKAOLLNX
NpoLLeCCOB.
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CgHsOH (3THJIO'
BBIY CITUPT)

H,S0,

3. O6paboTKa pe3ynbTaToB ONbITOB

1. MpoaHannM3npoBaTb COOTBETCTBME MONYYEHHbIX PE3yNbTATOB CNOCcO6am
Nnosy4YeHUA HenpeaenbHbIX YrNeBogopoa0B pAaa aTuaeHa (ankeHos). Caoenatb
COOTBETCTBYHOLMIN BbIBOA,

2. CbopmynmpoBaTb BbIBOA O GUIMKO-XMMNYECKUX CBOMCTBAX 3TU/IEHA.

3. CbopmynmnposaTb BbIBOA O CNOCOb6ax 06HapyXKeHUA STUNEHA.

2.2. OueHouHble cpeacTBa py6eXKHOro (TemaTuyeckoro) KOHTpoAaA no
ancumnamHe «Xumuma»

Pyb6exHblt  (TemMaTUYeCKMN) KOHTPO/Ab MO  AUCUUNAUHE  «XUMUAY
npoBoauTCcA B GOpMe KOHTPOJIbHbIX paboT No paszenam OCHOBHOIo MoaynA Ha
OTAEe/NbHbIX 3aHATUAX, KEMCOB U y4ebHO-UCcNe[0BaTENbCKNX MPOEKTOB.

2.2.1. KoHTpOoabHble paboTbl No pasaenam

KoHTponbHble paboTbl MO XMMMW KaK OLEHOYHble CpeacTBa pybexHoro
KOHTPONA 3aBeplaroT usydeHne 1 mam 2 TemaTtUvecKUx pasfenoB OCHOBHOMO
MOoAaYNA.

Paspen 2. Xumuueckue peakuuun. KoHTponbHaa pabora «CrpoeHue
Bew,ectBa U XMMUYECKUEe peaKkuumn»

KoHTponbHadA paboTa coaepKUT YeTblpe BUAA 3a4aHNIA:

1. 3ap4a4m Ha cocTaBNAeHME XMMUYECKMX POPMYN ABYXAaTOMHbIX COeaUHEHUMN
NO NX HAa3BaHMUIO.

2. 3a43a4mM Ha COCTaB/IEHUE YPaBHEHUIM peaKkLMi: COegUHEHNA, 3aMeLLEHNS,
pa3NoXKeHnsi, obMeHa M peakuMi C y4aCTMeM KOMMIEKCHbIX COeAUHEHW;
OKUCNUTENbHO-BOCCTAHOBUTE/bHbIX PEAKLUNA.

3. 3a4aHMA Ha COCTaBNEHME MONEKYNAPHBIX N MOHHbIX PeaKkLni rmaponmsa
CONEeNn, yCTAaHOBNEHNE NSMEHEHUA KUCNOTHOCTHM Cpeapl.
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4. 3agayn Ha pacyeT KOJIMYECTBEHHbIX XapaKTEPUCTUK MO YypPaBHEHUAM
XMMUYECKUX peaKuui: MaccoBoi MAM O0O6BEMHOW [0AW BbIXOAA NPOAYKTA
peakuum coeguMHeHUA OT TeOPETUYECKM BO3MOMKHOIO; 0OBbEMHbIX OTHOLIEHUM
rasoB; KOJIMYECTBEHHbIX XapaKTEPUCTUK MUCXOAHbIX BeELLECTB M NPOAYKTOB
peaKkuumu; maccbl (06bem, KONMYECTBO BELLECTBA) NPOAYKTA peaKuumn, ecnm ogHo
M3 BewecTB AaHO B BWAe pacTBoOpa C OnNpeaeneHHOM MaccoBON Aonew
pacTBOPEHHOrO BeL,ecTBa.

Paspen 3. CtpoeHue n cBOMCTBA HeopraHM4yeckux seuects. KOHTponbHas
pabora «CBOMCTBA HEOPraHUYECKUX BELLLECTBY

KoHTponbHada paboTa coaepuT Tpu B1aa 3agaHumn:

1. 3apgaum Ha pacyeT MaccoBoM A0AM (Maccbl) XMMMUYECKOro 3/1eMeHTa
(coegmHeHunn) B moneKkyne (cmecu).

2. lpakTuyeckne 3agaHMA no  KhaccuduKaumm, HOMEHKIaType W
XMMUYECKMM  GOpMyNnamM HeopraHUYeCcKUX BeLWeCTB Pas3/INYHbIX K1accoB:
onpefesieHNe Knacca HEOPraHMYECKMX BELLECTB, HA3blBaTb HeOpPraHU4yeckue
COeAMHEHUA NO MEeKAYHAPOAHOM W TPUBMANIbHOM HOMEHKANAType Mo
XMMUYECKMM PpopMy/iam.

3. 3agaHunA Ha COCTaB/IEHME YPABHEHUN XMMUYECKUX PeaKkLUUM C yyacTuem
NPOCTbIX MU COXHbIX HEOPraHMYECKUX BELLECTB: OKCMA0B MEeTa/I0B, HEMETaN10B
n amdoTepHbIX 3/1EMEHTOB; HEOPraHUYECKUX KMCNOT, OCHOBAHMN U aMPOTEPHbIX
TMAPOKCMAOB, HEOPraHWYECKUX COMEel, XapaKTepusylowWwmMx WX CBOMCTBA MU
Cnocobbl Nony4yeHus.

Paspgen 4. CtpoeHMe u CBOMCTBA opraHuyeckux sewectB. KOHTponbHaA
pa6orta «CTpoeHue u CBOMCTBA OPraHMYECKUX BELLECTBY

KoHTponbHasa paboTta cOCTOUT U3 NATU BUAOB 3a4aHUN:

1. 3apaHMA Ha coCTaBneHME Ha3BaHWI OPraHUYECKUX COeaMHEHUM no
XMMnyecknm dopmynam (B T.4. CTPYKTYPHbIM) C MCNONb30BAHMEM TPUBUABHOMN
NN MEXAYHAPOAHOM CUCTEMATUYECKON HOMEHKNATYPbI.

2. 3agaHMA Ha COCTaB/IEHME NOJHbIX U COKPALLEHHbIX CTPYKTYPHbIX popmyn
OpraHMYeCcKMX BELLECTB OTAEe/NbHbIX KNAcCoB MO MX Ha3BaHMAM B COOTBETCTBUM C
MeXAYHapoaHON HOMEHKNATYPOMN.

3. 3apgaunm Ha onpeaeneHne npocrtenwen ¢GoOpMyabl OPraHUYECKOM
MOIEKY/Ibl, NCXOAA U3 31EMEHTHOrO COCTaBa (B %).

4. 3a3paHMA  Ha COCTaB/NeHME YPaBHEHUW XMMMUYECKUX  peakuui,
UNNIOCTPUPYIOWLNX XMMUYECKME CBOMCTBA C YYETOM MEXaHM3MOB MPOTEKAHUA
AAHHbIX PEAKLMIN U TEHETUYECKOM CBA3U OPraHNYeCKUX BELLLECTB Pa3HbIX KNACCOoB,
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B T.4. LLEMOYKMN NpeBpPALLEHMNIA.

5. PacyeTHble 3a4a4M NoO ypaBHEHMAM pPeakUMn C y4acTUEeM OPraHUYeCcKnx
BELLECTB.

Paspen 5. KuHeTnueckme M TepmMoagMHAMMUUYECKME 3aKOHOMEPHOCTU
NPOTEKaHUA XMMUYECKUX peakuuin. KoHTponbHaa pabora «CKopoCTb
XMMMUYECKOW peaKkuum n XMMnyeckoe paBHoBecue»

KoHTponbHasa paboTa cOCTOUT U3 TpeX BUAOB 3a4aHUN:

1. PacuyeTHble 3aga4mn Ha N3MEHEHNE CKOPOCTU XMMUYECKUX B 3aBUCUMOCTHU
OT KOHUEHTPaLUMN pearnpyoLmx BELECTB U TEMNEePaTYpbI.

2. 3apayn Ha pacyeTbl TennoBbiX 3PPEKTOB XMMUYECKUX pPeakumin wu
onpegeneHne Tuna peakuum (Nno  TennoBomy  3pdeKTy: IK30- MU
aHAOTEpMUYECKHME).

3. 3agaHuA Ha npumeHeHwe npuHumMna Jle-Latenbe anAa HaxoxKaeHua
HanpaBAEHUA CMeLLLEHNA PAaBHOBECUA XMMNYECKOWN pPeakLmnmM U aHanm3 GakTopos,
B/IMAOLMX HA CMELLEeHME XMMMYECKOro paBHOBECKA.

Pasgen 6. [AucnepcHble cuctembl. KoHTponbHasa pabora no Tteme
«[ucnepcHble cuctembl»

KoHTponbHasa paboTta cOCTOUT U3 ABYX YacTen:

1. 3a4a4n Ha NPUrOTOB/IEHME M PacHeT KOHLLEHTpaLUMM pacTBopoB (3 3agaumn
Ha pacTBopeHue, pa3baBieHne, cMelnBaHMe pacTBoOpPOB).

2. 3agaHuMs Ha AucnepcHble CUCTeMbl, UCNOo/b3yemble B ObITOBOM M
NPOM3BOACTBEHHOM AeATENbHOCTU YeNOBEKA (B BUAE TECTOBbLIX 3a4aHUN).

MpuBeaem Nnpumepbl 3a4aHNN KOHTPONbHOW pPaboTbl No Teme «CTpoeHUe m
CBOMCTBA OPraHMYECKUX BeLeCTB», KOTOopasa MNpPOBOAMTCA MOC/Ae M3y4YeHuA
obyuvatowmmumca pasgena 4.

Mo ntoram m3yyeHua pasgena 4 «CrpoeHMe M CBOMCTBA OpPraHUYECKUX
BeLiecTB» obyyatowmecs byayT cnocobHbI:

— onpeaenAtb MNPUHAANENKHOCTb BELWECTB K pPas/IMYHbIM  Kjaaccam
OpraHMYecKux coeguHEeHUN; FOMOJIOTN U N30OMEPbI;

— Ha3blBaTb M3yYeHHbIE BELLLECTBA NO «TPUBUANBHON» NN MeXKAYHaPOAHOWN
HOMEHKNAType;

— XapaKTepu3oBaTb CTPOEHWE W XUMMUYECKME CBOWMCTBA W3YYEHHbIX
OpPraHMYeCcKUX CoegnHEHUI;

— 06bACHATL 3aBUCMMOCTb CBOMCTB OPraHMYeCKUX BELLLECTB OT MX COCTaBa U
CTPOEHUSs;

— NPOBOANTb BbIYUCIEHNA NO XMMUYECKMM GOPMYyNaM U YPaBHEHUAM.
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TemaTnyeckuit KOHTPO/Ib OCYLLECTBAAETCA METOA0M TecTupoBaHus (I) nnm B
dbopme NUcbMeHHOM paboTbl, BKAOYAKOLWEN NpaKTMYecKkme 3aaaHns u 3agaum (I1).

Mpuseaem npumep KOHTPOAbHOMK PaboTbl B popme TecToBbIX 3aaaHui ().

1. BelwecTBo, COCTaB KOTOPOro BblpaxeH monekynapHon ¢dopmynoit CsHsg,
OTHOCMTCA K Knaccy:

1) apeHbl

2) anKaHbl

3) anKkeHbl

4) anKuHbI

2. HasBaHue BeuwectBa, popmyna Kotoporo: CH3-CH(CH3)-CH,-CH,-OH

1) 6ytaHon-2

2) neHTaHonN-2

3) 2-meTunbyTtaHon-4

4) 3-meTnnbyTtaHon-1

3. BewectBo, umetrowee popmyny CH,=CH; Ha3sbiBaeTcs:

1) Tonyon

2) aTnneH
3) ranuyepuH
4) nponaHon
4. BewectBo, Ha3BaHME KOTOPOro NPOMNMOHOBAsA KUCNO0Ta, MMeeT Gopmyny:
1) C;HsOH
2) (CHz)2NH
3) CH3-CH,-COOH
4) C3H9OH
5. [lnsa aNKaHOB XapaKTepHa peakumsa:
1) npucoegnHeHns Ha
2) xnopmMpoBaHMA Ha CBETY
3) obecuseumBaHus pactsopa KMnQO,
4) nonMmepusaumm
6. MeTaHon pearunpyer c:
1) HaTpuem

3) BOQOpPOAOM

)

2) Bogou
)

4) meTaHOM

7. YKCyCHas KMCNOTa BCTyNaeT B peaKLMmIo C:
1) AgNOs
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2) NaCl

3) Na>COs3

4) H,0

8. BepHbl 1 yTBEPKAEHMA:

A. AMUHbI NPOABAAKT OCHOBHbIE CBOMCTBA

6. AMMHOKMCNOTbI MPOABAAOT TO/IbKO OCHOBHbIE CBOMCTBA
1
2
3
4
9. YpaBHeHuMe xumun4deckomn peakummn CHe+Cl,—CHsCI+HCI asnsetca:

BEpPHO TOJIbKO A
BEepPHO TONIbKO b
BepHbl 06a yTBEPKAEHUA

~— ' S S

HEeBEPHO HN OAHO U3 YTBEPKAEHUN

1) peaKkuuen 3amelLeHUA, NpoTeKaroLwen No pagnukaabHOMY MeXaHU3MY

2) peaKkumen npucoeamnHeHUA, NPOTEKAOLLEN NO PaanKaNIbHOMY MEeXaHMU3MY

3) peakumeit 3ameLeHnsa, NPOTEKatoLEeN N0 MIOHHOMY MeXxaHU3My

4) peakumen NnpucoeanHeHMn, NPOTEKAOLWEN N0 MIOHHOMY MEXaHU3MY

10. B peakuuto «cepebpAaHOro sepkana» (C ammmayHbiM PacTBOPOM OKCUAA
cepebpa) BCTynaer:

1) aTaHoON

2) rnoko3a

3) ranuepuH

4) kpaxman

11. YcTaHOBUTE COOTBETCTBME MeXAYy Ha3BaHMEM BeLLecTBa M KAacCOM
(rpynnoi) opraHUYecKnx coeguHEHUM, K KOTOPoMY(-0i1) OHO NPUHAANEKUT.

Ha3BaHue BellecTBa

A) CHsCOOH

B) CH3-CH»-CHs

B) CH,=CH-CH>-CH3

) CHs-CH,-OH

Knacc opraHMyeckux coegmuHeHum

1) ogHOATOMHble CNUPTHI

2) yrnesogpbl

3) KapboHOBbIE KUCNOTbI
4) apomaTmyecKkme yrnesonopoabl
5) HenpeaenbHble Yr1eBOA0POAbI
6) NnpeaenbHble Yr1eBoAOpPOAbI
12. B cxeme npeBpaLLeHni
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1500°C CakKr +Br;

CHs — X1 — 6eH30n — X3

BewecTBamm X1 1 X2 COOTBETCTBEHHO ABNAIOTCA:
1) aueTuneH

2) aTuneH

3) 6pombeH3son
4)
)

5) deHon

xnopbeHson

6) UMKNOreKkcaH

13. Onpeagenute monekynapHyto Gopmyny BellecTsa, cogepauwero 37,5%
yrnepopaa, 50% kmncnopoga n 12,5% sogopoga. OTHocUTeNbHas NAOTHOCTb NAapoB
3TOro BeL,ecTsa no Bogopoay pasHa 16.

1) CHsOH

2) C;HsOH

3) HCOOH

4) CeéHsOH

14. CKkonbKo nnTpoB BoAaopoda noTpebyetca gnAa obpasosaHua 10,2 r
3TWMNOBOrO CNMPTA U3 aueTanbaernaa, eCam BbiIxo4 NPOAYKTa peaKLunm cocTaBnaeT
80%?
1)6,2n
2)3,1n
3)12,75n

4)11,2 n

Mpuseaem npumep 3agaHnMK 4NA NUCbMEHHOW KOHTPO/IbHOM paboTbi (11).

1. [aiiTe Ha3BaHWA OpPraHMYECKMM COEAMHEHUAM MO XMMWUYECKUM
dopmynam C  MCMONb30BaHMEM  TPUBWMANBHOM  UAN  MEXAYHAPOLHOWN
CUCTEMATMYECKOM HOMEHKNATYPbI:

a) C2HsOH

6) (CHs).NH

B) CHs-CH(NH_)-COOH

I') C3H9N

A) CHsCH,HC=0

e) CeHsCH.OH

2. CoctaBbTe MNO/IHble UM COKPALLEHHble CTPYKTypHble  opmynbl
OPraHMYEeCKMX BELLECTB OTAE/IbHbIX KNACCOB MO MX HAa3BAaHMAM B COOTBETCTBUM C
MeXAYHApPOAHOM HOMEHK/IAaTYpPOou:

41



a) metunbeHson

6) aHUANH

B) 3-meTUNbyTaHaNb

r) UMKNOreKceH

A) bytagmnen-1,2

e) 2-meTnanponaHon-1

X) 6yTnH-1

3) aMMHOYKCYCHana KMcaoTa

3. CocTtaBbTe YypaBHEHMA XMMUYECKUX pPeaKUuuMh COrnacHoO Cxeme
npeBpaLweHni:

1500°C Cakr +Br;

CH4—>X1—>X2—>X3

YKarKute TMn 1 MexaHu3m peakumnm, Ha3oBmTe ob6pas3oBaBLLMECA BELLECTBA.

4. Onpepennte MonekynsapHyto dopmyny Bellectsa, cogepkawero 37,5%
yrnepoga, 50% kncnopoga n 12,5% sogopoaga. OTHocuTeNbHaA NIOTHOCTb NAapoB
3TOro BewecTsa No BOAOPOAY paBHa 16.

5. CKkonbKo nnTpoB Bogopoaa notpebyetrca gna obpasoBaHua 10,2 r
3TWUNIOBOTO CNMPTA U3 aueTanbaernaa, eCam BbiXo4 NPoAYKTa peakummn coctaBnaet
80%?

2.2.2. Kewcbl

Keicbl Mcnonb3yroTca B KayecTBe OLLEHOYHOro cpeactBa B pasgene 8
NPUKNAAHOrO  MOAyNA, UX  coAepKaHue  onpegenserca € y4eTom
npodeccnoHanbHOM HanpaBAeHHOCTM obpa3oBaTesnbHoM nporpammbel  CHMO.
MpuMmepbl BO3MOXKHbIX TEM KENCOoB:

1. MNoTtenneHmne KnMmaTta M BbicBOOOXKAEHWME ra30BbIX MAPATOB CO AHA
OKeaHa.

2. byaywme matepuanbl s aBMa-, MaWMHO- U NPUBOPOCTPOEHMA.

3. HoBble maTepuanbl ANA CONHEYHbIX 6aTapen.

4. lekapcTBa Ha OCHOBE PACTUTENbHbIX NPenapaTos.

5. XMUYecKune anemeHTbl B }KU3HU YeNOBEKa.

6. BogopoaHana sHepreTmKa.

MpuBegem npmumepbl Kencos no xumun (astop Nonybesa MHHa BopurcoBHa,
yunTtenb xumum, https://urok.1sept.ru/articles/636947).

Keic Nel. «Xnop B }KM3HM YenoBeKa»
B AnoHUK o6begUHEHHbIMKM cMnamm HaunMoHaNbHOTO MHCTUTYTA 340POBbA U
MpedeKkTypHoro yHuBepcuteTa CuA3YOKM ObIIO NPOBEAEHO MCCNenoBaHME.
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YyeHble BbIACHWAWM, YTO €CTECTBEHHble OPraHMYecKne BeLecTBa BCTYNakoT B

peakumMio C X10PUPOBAHHOM BOAOW WU3-NOA KpaHa, o06pa3ya onacHble

COeANHEHUA, KOTOPble MOFYT CAYXWUTb MNPUYMHOM paKa. TakMe coeguHeHuA

Ha3bIBatoTcA MX, To ecTb « MyTareH MKc» nan « Hen3BeCTHbIM MyTareH».
3a4aHunA:

1. Mpepnoxnte cnocobbl yMeHbLEeHMA AZOBUTOrO B/USAHMA Xopa B
NUTLEBOM BOAE HAa OpraHNU3M YesI0BEKa.

2. Ucxopna u3 cBoen XMU3HEHHOM NPaKTUKK, NPUBAN3UTENBbHO paccunTanTe,
CKOJIbKO X/IOPUPOBAHHOM BOAbl Bbl UCMNOJIb3yeTe B TEYEHME AHA U ONA KaKUX
uenemn?

3. Kakue opraHbl yenoBeKa 6onblie BCEro CTpPagatoT OT BO34AEMUCTBMA
xnopa?

4. KaK BAvAeT Xx/I0pMpoBaHHaAA BOAA Ha YeN0BEKa NPU KynaHuu?

5. Hangute pononHutTenbHytd WHOOPMALMIO O 3aMeHe X/lopa npwu
obe33apakMBaHMK BOAbI.

6. WccneayinTte pasnuyHbie TOBapbl ObITOBOM XMMUKM B CBOEM AOME.
CocTaBbTe CNMCOK XN0PCOAEPKALLNX COEANHEHUM, YKaXKNTE Mepbl 6e3onacHOCTH
npu pabote c HUMM.

Keic No2. «Bogopoaomobunu — war B 6ygywiee»

AsTomobumanm Honda FCX Clarity Ha BOAOpPOAHbIX TOMMBHbLIX 3/IeMEHTaXx
e3aaT no goporam Esponbl ¢ 2009 roga. B 2011 roay Honda npucoeanHunach K
eBpPOonenckomy napTHepcTBy aKonornyHom saHeprum (Clean Energy Partnership),
nocne 4yero BbiBesa Ha NepPBbIA MAaH MPOM3BOACTBO 3KOJIOTMYECKM YMCTbIX
aBTomobunein. A Ha Natom MocKkoBckom MexayHapoaHoOM aBTocanoHe BA3
npeacTaBuUA CBO HOBUHKY «Jlaaa-AHTan» ¢ bannoHamu BOAOPOAA U KUCaopoaa.

3apaHuns:

1. TMNoyemy mHoOrme aBTOMOOWAbHbIE KOMMAHWUM  paspabaTbiBatoT
aBTOMobwuAun, paboTatowme Ha BOAOPOAHOM ToNn/inBe?

2. KaK BbIX/10MHbIe ra3bl aBTOMObMAEN, paboTaloWwmx Ha Yr1eBo40POAHOM
TON/NBE, BAMALOT HA 34,0P0OBbE Ye/I0BEKA?

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

4.Hanante AONOAHUTENBHYIO MHPOPMaLMIO 06 UX YCTPOMCTBE.

5. Echv B Bawel cembe WMAW Yy BalMX 3HAKOMbIX €CTb aBTOMObwAu,
noAcynTanTe, CKONbKO NPUBAN3UTENBHO NUTPOB BEH3MHA, ra3a U KaKon MapKu
NCNoNb3yeTe eXXegHEeBHO.
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6. Kakne BelectBa M B KAKOM KOJIMYECTBE MOTYT HAaXOAMUTbCA B BbIXJIOMHbIX
rasax Balwunx aBTomobunen?

2.2.3. YuebHo-UccneaoBaTeNbCKU NPOEKT

Y4yebHO-MccnenoBaTeNbCKUIA NPOEKT ABNASETCA OCHOBHbIM CNOCOOOM OLLEHKM
pe3ynbTaToB 06y4yeHMA, cGOPMUPOBAHHDLIX Y 0OYyYalOWMNXCA B XO4E OCBOEHUA
NpUKNagHOro moayna xmumum B pasgenax 9.1. n 9.2. UcchegoBaHne U XMMUYECKUI
aHanus 06BbEKTOB 6uocoepbl/TexHochepbl (c y4yeTom oyayLemn
npo¢deccMoHanbHOM AeATENbHOCTH).

MNpuBeaem npumep MNPOEKTHOro 3agaHua, paboTa Hag KOTopbIM
HauYMHaeTcA C Hayasa pasgena, a AeTasibHoe BbIMOJIHEHME 3a4aHNIM B rpynnax u
obopmsieHNe pe3y/ibTaTOB MPOEKTHON AeATeNIbHOCTM MPOU3BOAMTCA B KOHLUE
n3y4yeHus pasgena.

Obuwaa Tema nNpoeKTa, nNpuBeAeHHaA HUXe, B  JAajbHelwem
Aekomno3supyetca No ¢GaceTHoMy MNPUHUMNIY B 3aBUCMMOCTU OT MOJly4aemon
obyyatowmmmca cneumanbHOCTM (Npodeccunun), a TakKe Kaxkgas rpynna MmoKeT
paccmoTpeTb 6onee yrnybneHHo oAMH M3 006A3aTeNIbHbIX COAEPMKATENbHbIX
KOMMNOHEHTOB (MoATeM) NpoekTa.

HasBaHMe npoeKTa: cocCTaB/leHMe NpoeKTa LBeTHWKa/caga/oropogam B
3aBMCMMOCTM OT COCTaBa NPOaHaNM3MPOBAHHbIX NOYB.

Mpobnema wuccnepgoBaHuA: onpegeneHMe BO3MOXHOCTM  Pa3bUBKM
UBETHMKAa B COOTBETCTBMM C AM3aMHEPCKMM 3anpocom M HeobxoammocTu
afanTauMm An3aHepCcKoro NpoekTa K NOYBEHHbIM U KIMMATUYECKUM YC/IOBUAM
Ha OCHOBAHMM MCCNEAOBAHMA XMMWMYECKOro COCTaBa MOYB MPeasoKeHHOro
yyacTKa.

Llenb npoekrta: onpegenvto BAMAHME XMMMYECKOrO COCTaBa MNOYB Ha
npegioXKEeHHOM Y4acTKe Ha aCCOPTUMEHT pacCTeHWI, PEKOMEHAOBAHHbIX K
nocagke gna peannsaumm BbIbpaHHOro An3aHEepPCKOro NpoeKTa.

3apaum npoekKra:

1) nccnepoBatb XMMWYECKUI COCTaB, CTPYKTYPY, KMCNOTHOCTb MOYBbI HA
npeaNoXKEHHOM YYaCTKeE;

2) uccnenoBaTb MHCONALUMIO OTBEAEHHOIO AN1A UBETHMKA YYaCTKa;

3) NpegnoXnTb Mepbl NO YAY4YLWEHUIO KayecTBa MOYBbI MyTem BHECEeHMUA
pPa3NMyHbIX yaobpeHMn uU 0o6aBOK Ha NpPeasoKeHHOM Yy4yacTKe B Cayyae
HeobxoamMmocTu;

4) onpefennTb aCCOPTUMEHT PACTEHMA B COOTBETCTBUM C BbIIBAEHHbIMMU
0COBEHHOCTAMM NCCNeA0BAaHHOMO y4acTKa U AN3aMHEPCKMM 3aMpPOCOM;
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5) cocTtaBuUTb NOCaA04HYIO BEAOMOCTb;

6) NoAroToBUTbL U NYBIMYHO NPEeACTaBUTb NPE3EHTALMIO MO TEME NPOEKTA B
KomaHAae.

Pe3ynbratbl 06yyeHus:

— onpeaenAtb MepeyeHb HEOOXOAMMbIX MWCCNeA0BaHUN XMMUYECKOTO
COCTaBa MOYB M Y4aCTKa A1 COCTaB/IeHUA UK aganTaunmn paHee paspaboTaHHOro
NPOEeKTa LBETHUKA;

— OMNuCbiBaTb 3aBUCUMMOCTb aCCOPTMMEHTA pPaCTeHUIA OT KayecTBa
npeanoXeHHoM NoyBbl AN 06yCcTPOMCTBA LBETHMKA;

— CNoCOBOHOCTb UCMNO/Ib30BaTb COBPEMEHHbIE CPEACTBA NOUCKA, aHanu3a u
UHTepnpetTauMm uHbopmauum, U  MHOOPMALUMOHHbIE TEXHOJOMMKU  ANA
BbIMNO/IHEHMSA 3a4a4 NpodeccnoHanbHoOM aeatenbHocTn (OK-2);

— CcNocobHOoCTb 3pPEKTUBHO B3aMMOAENCTBOBATb M paboTaTb B KONNEKTMBE
n KomaHae (OK-4).

Pe3ynbTaT NnpoekTHOM paboTbl obyyaroweroca:

— makeT / Buaeomatepuan / neyaTHble cpeactsa / 3D-moaenm KoCMUYECKOM
TEXHONIOTUK; NPEe3eHTauMa pPe3ynbTaToB UCC/eA0BaHUSA Ha NPodeccnoHaNbHbIX
KOHKypcax.

dopma npeacTaBieHUA Pe3yIbTaToOB NPOEKTHOM PaboTbi:

— 3aliMTa NpPOEeKTa C WCNOJIb30BaHMEM CPeACTB  BM3yanusauum u
NeMOHCTpaumn npoayKTa (/ maketa / Bugeomartepmana / neyaTtHbix cpeacts / 3D-
Mmozaenu (Npu Hannuuum).

B0O3MOXXHble BApUaHTbl TEM NPOEKTOB:

1. UccnepoBaHMe cocTaBa MUHEPasibHOM BOAbl U PEeKOMeHZauuu no ee
MCNO/Ib30BaHMIO.

2. WccnepoBaHue paspyliatowero AencTBus NPUPOAHOM BOAbl  Ha
CTpOUTE/NIbHbIE MaTepuansl.

3. CocTtaBneHue npoekTa LBeTHMKa/oropoaa/caga B 3aBUCMMOCTU OT
COCTaBa NPOaHaIM3UPOBAHHbIX MOYB B COOTBETCTBUM C AN3aNHEPCKUM 3aMPOCOM
(MOHOXPOMHbBIA  UBETHWK,  LUBETHWK  OAHONIETHUKOB,  MHOTOJIETHUKOB,
AEKopaTUBHbIN Ooropoa 1 ap.).

4. CoctaBneHue cbanaHCMPOBAHHOIO MeHIO Ha JeHb (Hegenwo) B
3aBUCMMOCTM OT COAEP!KAHUA XUMUYECKUX MAKPO U MUKPOINEMEHTOB B
NPOAYKTaxX NUTaHMUS.

5. UccnepoBaHue KayecTBa NUTLEBON BOAbI.

6. NUccnepoBaHue npob BoaonpoBoAHOM BOAbI Ha NMpeaAMeT YyCTPaHeHus
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YKEeCTKOCTMU.

7. YCTpaHeHMe XKeCTKOCTM BOAbl B CE/IbCKOXO3AMCTBEHHOWN AEATE/IbHOCTU.

8. KOHTpo/Ib KayecTBa TEXHMYECKOW BOAbI PA3HbIX BUAOB B COOTBETCTBUM C
metoankamm no OCT.

9. Co3gaHuMe AeKOPaTUBHOM LUTYKATYPKMU.

10. MuurmeHTbI B N34€AMAX U3 CTEKNA.

11. WUccnepoBaHMe paspylualowero LencTBuA BOAbl Ha CTPOUTEsIbHble
MmaTepmansl.

12. OueHKa cocToaHuUs Bo3ayxa pabouyen 30HbI cneumnanncta (TexHonora,
cTpoutena wu T.N., ¢ y4etom obnactu npodeccMoHaNnbHON A[eATeNbHOCTU) B
COOTBETCTBUM C HOPMATUBHbIMU AOKYMEHTaMM

2.3. OueHO4YHbIe cpeacTBa NPOMENKYTOYHOM aTTecTaumu no AUCUUNINHE
«Xumuan»

MpomerKyTouHaa aTtTecTtauMa NoO AUCUUNANHE «XMMUA» MNPOBOAMUTCA B
dopme 3Kk3ameHa. Kaxkabl 3K3aMeHaUMOHHbIA BUAET COCTOUT U3 TPeX 3a4aHWUii:
1) TeopeTuyeckoe 3agaHue B BMAE BOMPOCA U3 TEOPETUYECKOrO COAEpPrKaHUA
OCHOBHOIO W MPWKAAAHOrO Moaynen; 2) npakTU4eckoe 3agaHue (coctaBieHune
YPaBHEHUN XMMUYECKUX PEAKLMI C y4aCTUEM HEOPTAHMYECKUX UTN OPraHUYEeCKUX
BELLECTB, B T.4. LLENOYeK NPEBPALLEHUN N KAYECTBEHHbIX PeaKLUnii OOHApYKeHUs;
XMMUYECKMX POpPMYN HEOPraHUYEeCKMX W OPraHMYEeCKUX BELLECTB, B T.u.
CTPYKTYPHbIX; 3a4aHMA NO HOMEHKNAType HEOPraHMYecKMX M OPraHUYeCcKUx
BELLECTB; OLEHKA U3MEHEHMA CKOPOCTU XMMMUYECKON peakumMu U HanpaBieHuA
CMeLLLeHMA paBHOBECMA C MCNONb30BaHMem npuHumna Jfle-LWatenbe; oueHKa
XMMWYECKOTO CcOoCTaBa M 0OOCHOBaHWE NpPUMEHMMOCTM obbekTa 6umo- unu
TexHocdepbl U T.n.); 3) pacyeTHadA 3aga4a (pacyeTbl NO YPaBHEHUIO XMMUYECKNX
peaKkuuii, pacyeT MaccoBOM 40U (MacCbl) XMMMUYECKOrO 31eMeHTa (coeanHeHun)
B MoJieKyne (cmecu); onpeaeneHue npocteniien ¢Gopmysibl OpraHMYEcKon
MOEKY/Ibl, UCXOAS U3 31IeMEHTHOro cocTaBa (B %); pacyeTbl TenN0BbIX 3¢PeKToB
XMMUYECKUX PEAKLUM; pacyeTbl 3aBUCUMOCTM CKOPOCTU XMMUYECKOM peakumm oT
KOHUEHTPaLUKN U TeMnepaTypbl U T.N.).

MpuBeaem nNpumep sK3aMeHaunMoHHOro bunerta.

3apaHue 1.

Kakon pactBOp WMCNOAb3YyOT ANA KAa4YeCTBEHHOW peKuuu onpeneneHus
xnopunaos, 6pomnaos, noanaos? Hanuwute ypaBHEHUA peakunit 1 0bocHylTe
oTBeT.
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3apaHue 2.

[aHa cxema npeBpaLLEHUN.

CszOH Al203, 400“_) X1 KMnO4, H20, 0-20"_) X2 HBr (136.), t_ X3 t_ 3TUH — —>C2H4O

MponuwuTe BCe peakumu n onpegenntsb Bewecrtsa X1, X2, X3.

3apaHue 3.

Onpepgennte maccosble A40/IMN XMMUYECKUX 91eMEHTOB B OKCUAE aNtOMUHUA
Al>O3 1 BbIpasnTe Ux B NPOLLEHTAX.
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3aknouyeHue

Takum o6pasom, ¢oHA OLLEHOYHbIX CPEACTB MO AUCUUNAUHE «XUMUA»
COCTOMT M3 OLEHOYHbIX CPeacTB Tekywero, pybexHoro (TematuMyeckoro)
KOHTPO/A U 3a4aHNI NPOMEKYTOYHOM aTTecTaLnm.

B yuyebHO-meTOoAMYECKOM KOMMEKCe MNpUBEAEHbI NPUMEpPbl 3adaHun,
KOTOpble ABAAOTCA ModenbHbiMU. Kaxabli npenoaaBaTtesib, B CBOKO o4yepeap, B
pamKax CBOeN METOANYECKON AeATeNIbHOCTM CaM NPOEKTUPYET U pa3pabaTtbiBaeT
cpeacTBa 0by4eHMA 1 KOHTPOJIA, a TaKKe BbIbMpPaeT MeToabl M OPraHM3aLMOHHble
dopmbl ncxoaa n3 OpraHn3aLMOHHO-NEeAArorMYeckmnx yCNOBWUIA
obpasoBaTesibHOro Npouecca, CO6CTBEHHOro OnbiTa, YPOBHA NOATOTOBAEHHOCTH
N MOTUBALMU CTYAEHTOB.
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