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PABOYAA NPOrPAMMA
o XHUMUNHN 10-11 knacchi

«Peanusauma o6pa3oBarenbHbIX Nporpamm

€CTeCTBEeHHOHAY4YHOM U TeXHONMOrM4ecKom

HanpaeBfieHHOCTEeM No XMMUM
C ucnonb3oBaHuem obopyaoBaHMA LeHTpa

«Touka pocra».

NMPENOOABATEJ b XUMUM:
BAUMYP3AEBA MAPXXAHAT ANIMKMYP3AEBHA.

2022 — 2023 yyebHblii 200.




MnanuMpyembie pe3ynbTaTthbl

ocBOeHMusA yuebHoro npeamerta «XumMmua».
JluyHOCMHbIe pe3ysibmamabl

Obyuyarowutics noy4um 803MOXHOCMb Orisi hopMUPOBaHUS CredyrowUX TUYHOCMHbIX YY/:

+ onpegeneHne MoTMBaLmmn n3yveHus ydebHoro matepmana;

*  OLEeHMBaHMe ycBaMBaeMoro y4ebHoro matepumana, UICX0Aast U3 coumarbHbIX U IMYHOCTHBIX
LIeHHOCTeN;

*  MoBbllLEHNE CBOEro o6paaoBaTeanoro YPOBHA U YPOBHA NOTOBHOCTU K N3YHEHNKO OCHOBHbIX
NCTOPUYHECKNX COObITUIA, CBSI3@HHbIX C pa3BnuTnemMm xmmmn n 06LLl,eCTBa;

+  3HaHWe NpaBwi NOBEAEHNS B YPE3BbIHANHbBIX CUTYaLUSX;
*  OLEHUBaHWE CoLManbHON 3HAYMMOCTM NPOdeCcCUnt, CBA3aHHLIX C XUMUEN;

+ BnageHve npaeunamu 6esonacHoro obpalleHns ¢ XMMmM4ecknMmm BellecTtsamm n obopyaoBaHueM,
NPOosIBNIEHNE 3KOMOTMYECKOM KYNbTYypbl.

MemanpedmemHsbie pe3ynbmamal

PezyrnsmueHbie

O6yuarowuticsi nomy4um e03MOXHOCMb O chopMuposaHusi crnedyrowux peaynsimueHsix YY/:

+ LenenonaraHue, BKoYasi NOCTAHOBKY HOBbIX Lienei, npeobpasoBaHme nNpakTU4Yeckoi 3aaaum B
no3HaBaTernbHY0, CAMOCTOSTENbHbIVA aHaNU3 YCrNoBMIN JOCTUXXEHNS LIENW Ha OCHOBE Y4€Ta BblAENeHHbIX
yynTenemM opMeHTUPOB AENCTBUS B HOBOM y4eGHOM MaTepuarne;

© nnaHnpoBaHUE NYTU OOCTUXEHUA uenen;

*  YCTaHOBIEHWE LieNeBbIX NPUOPUTETOB, BblAENEHNE anbTEPHATUBHBLIX COCOOOB AOCTMKEHNSA LENN U
BblGoOp Hanbonee acdekTMBHOro cnocooa;

* YMEeHVe caMOCTOSITENbHO KOHTPOSIMPOBAaTL CBOE BPEMS U YNPaBNsTb UM;

* YMEeHVe NpuHMMaThb peLleHnst B NpoGneMHON cutyaumu;

*  MOCTaHOBKa y4eOHbIX 3aa4y, COCTaBleHNE NnaHa v nocrnegoBaTenbHOCTU AENCTBUI;
+ opraHu3aumsi paboyero Mmecta npu BbIMONTHEHUM XMMUYECKOTO SKCMEPUMEHTA;

* NPOrHo3npoBaHne pe3ynbTaToB 06y‘-IeHI/IFI, oueHunBaHMe yCBOEHHOIro Martepuana, oueHKa Ka4ectBa u
YPOBHA NONy4YE€HHbIX 3HaHWA, KOppeKuunda niaHa u cnocoba nencTens npu H606XOD,I/IMOCTI/I.

[lo3HasamersibHbIe

Obyuyarowutics noay4um 803MoXHoOCcmMb 05 hopmMuposaHus credyrouwux nosHasamesibHbIX YY/:

* MOWCK U BblaeneHne nHdopmaumu;

* aHanus ycrioBun n TpeboBaHuin 3agadn, Belbop, conocTtaBneHne n o6ocHoBaHue cnocoba pelueHnst
3agauu;

+ BblbOp Hanbonee ahPeKTMBHBIX CNOCOOOB peLleHNs 3a4a4un B 3aBUCUMOCTU OT KOHKPETHbIX
YCIOBWUI;

+  BblABWXeHNEe n obocHOBaHWe rmnoTesbl, BIGop cnocoba eé npoBepky;

+  CaMOCTOATENbHOE CO3AaHune anropuTMa AeATernbHOCTU NpU peLLeHn Npobrnem TBOPHYECKOro U
MOVCKOBOro XapakTepa;

* YMEHUs XxapakTepu3oBaTb BeLLecTBa No COCTaBy, CTPOEHMIO 1 CBOWCTBaM;

* ONUCbIBaHME CBONCTB: TBEPADIX, XKUAKNX, Fa3000pa3HbIX BELLECTB, BblAENEHNE X CYLLECTBEHHbIX
NPU3HAKOB;

* M300paxeHne cocTaBa NPOCTENLLNX BELLECTB C MOMOLLLI XMMUYECKUX POPMYI U CYLLHOCTU
XMMUYECKMX PeaKLMA C MOMOLLIbIO XMMUYECKMX YPaBHEHI;



+  npoBeaeHve HabnaeH, onMcaHne NPU3HAKOB U YCIOBUA TEYEHNSI XUMUYECKUX peakUmi,
BbINOMHEHNE XMMUYECKOro 9KCNEePUMEHTA, BbIBOAbI HA OCHOBE aHannsa HabnaeHuin 3a 9KCNePUMEHTOM,
pelleHne 3agay, nonyvyeHne XMMmM4eckor MHopmMaummn 13 pasnmyHbIX MUCTOYHUKOB;

*  YMEeHVe OpraHu3oBbIBaTb UCCMeAoBaHME C LieNblo MPOBEPKN MMMNOTES;
* yMeHuve AenaTb yMO3aKnoveHus (MHAYKTMBHOE M MO aHanorum) u BelBoabl;

* YMEeHune OOBbEKTUBHO OLIEHMBATb Mchopmau,mo O BellecTBax U XMMNYECKUX npoueccax, KpuTu4eckm
OTHOCUTbLCA K I'ICGB/J,OHay‘-IHOI;I VIH('bOpMaLI,VII/I.

KommyHukamugHbIe

Obyuyarowuticss nosy4um 803MOXHOCMb 011 (hopMuUpPO8aHUSs CredyroWUX KOMMYyHUKamueHbIx YY/:

*  MOSIHOE U TOYHOE BblpaXKeHMEe CBOUX MbICIEN B COOTBETCTBUM C 3a4a4amMmn 1 yCroBUAMMN
KOMMYHMKaLWK;

* ajJeKBaTHOE MCMoSib30BaHNe peyeBbiX CPEeACTB AN1S y4acTus B QUCKYCCUM U apryMeHTaLmMn CBOew
no3uumm, yMeHme nNpeacTaBnsaTb KOHKPETHOE coaepXaHue ¢ coobLeHnem ero B NMMCbMEHHON U YCTHON
dopme, onpeaeneHne cnocoboB B3auMOAENCTBUSA, COTPYAHNYECTBO B noucke u cbope nHgpopmaumu;

+ onpepaeneHne cnocoboB B3anMoaeNCTBUS, COTPYAHMYECTBO B NMOUCKE M cOope MHpopMauuw,
yyacTue B Avarore, nnaHupoBaHne obLLMx cnocoboB paboThbl, NPOSIBNEHME YBaXXUTENbHOMO OTHOLLEHUS K
APYrMM yyalmmcs;

+ OMnucaHue CoaepXaHWUsi BbINONHAEMbIX AEUCTBUIN C LENbI OPUEHTUPOBKN B NpeaMeTHO-
NpaKTUYECKON AeATENbHOCTY;

*  YMEHUA y4YNTbiBaTb pa3Hble MHEHUA U CTPEMUTLCA K KOOpAUHaUMnN pasiminyHbIX nosnumn B
COTPpyAHNYECTBE;

E d)OpMyJ'IVIpOBaTb COBCTBEHHOE MHEHME M MO3ULMIO, aprymeHTmpoBaTtb 1 KOOpOANHUPOBATb eéc
no3numnamMmmn I'IapTHépOB B COTpyaAHM4ecTBe npu Bblpa6OTKe obuiero peweHna B COBMECTHOWN AEATENbHOCTY;

*  OCYLLEeCTBMATb B3aMMHbIN KOHTPOIb U OKa3biBaTb B COTPYAHNYECTBE HEOOXOANUMYI0 B3aMMOMNOMOLLb;
* nnaHuposaTb 06LMe cnocobbl paboTbl; OCYLLECTBIATb KOHTPOSb, KOPPEKLIMIO, OLEHKY AeNCTBUIA
napTHépa, ymeTb yoexaaTb;

*  UCMNONb30BaTb aJeKBaTHblE A3bIKOBblE CPeAcTBa AN OTOBpaXKeHNss CBOUX YyBCTB, MbICMeN, MOTUBOB
1 noTpebHocTen; oTobpaxaTtb B peyun (onncaHue, o6bsCHEHME) cCoaepKaHNecoBepLUAEMbIX JENCTBUI, Kak B
dopMe rpOMKOM coLmanmsaMpoBaHHOW peyn, Tak U B hopMe BHYTPEHHEN peyn;

*  pasBMBaTb KOMMYHUKATUBHYIO KOMMNETEHLMIO, UCMONb3ysi CPeacTBa YCTHOW M MUCbMEHHON
KOMMYHMKaumm npu paboTe ¢ TekcTamm ydebHmKa 1 AONONHUTENBHOW NMTEepaTypor, CpPaBOYHbIMMN
Tabnvuamu, NPosBATb FOTOBHOCTb K YBAXKEHWUIO MHOM TOYKWN 3pEHUS Npu 006CYyXOeHUM pe3ynbTaToB
BbIMOMHEHHOW paboThl.

lMpedmMemHbie pe3ysibmamabl

Obyuyarowutics Hay4umcs:

* NPUMEHATb OCHOBHbIE METOAbl NMO3HAHUA: HabnoaeHue, n3MepeHme, sKCnepnMeHT,

+ onucbiBaTb CBOWCTBA TBépD,bIX, XKUOKUX, Fa3006pa3HbIX BeLlleCTB, BblAenAAa nx cywecTtseHHble
NMPU3HaKU;

*  pacKpbiBaTb CMbICJ1 3aKOHa COXpaHEeHNA MacCbl BELLECTB, aTOMHO-MOJ'IeKyJ'IFIpHOI;I TEOPUHN;

+ pasnuyaTb XMMUYECKNE U PU3NYECKNE ABIMEHUSA, Ha3biBaTb NPU3HAKM U YCIOBUSA NPOTEKaHUSA
XUMWNYECKUX peakuuni;

+ cobniogaTb npasuna 6esonacHon paboTbl Npu NPoBEeEeHUN OMbITOB;
*  nonb3oBaTbCs NabopaTopHbiM 060pYaOBaHMEM 1 NOCYOOW;
+nony4atb, cobupatb razoobpasHble BellecTBa U pacno3HaBaTh UX;

© XapaKkrepun3oBaTb cpmmqecme N XMMUYECKNE CBOMNCTBA OCHOBHBIX KIlaccoB HeopraHn4eckmnx
coeMHEHNN, npoBOAUTb OMbIThbl, NOATBEPXAaroLWne Xxmmm4eckmne CBOWCTBa M3Y4YEHHbIX KIlaccoB
HeopraHn4eckKmnx BeLecTB,;

* pacKpblBaTb CMbICIT MOHATUSA «PaCTBOP», BbIYMCASATb MACCOBYHO LOMO PAaCTBOPEHHOMO BELLECTBA B
pacTBope, roTOBUTL PacTBOPbLI C ONpeaeniéHHON MacCoOBOW A0Sen PpacTBOPEHHOIMO BELLECTBA;



' XapakTepu3oBaTb 3aBMCUMOCTb (PU3NYECKMX CBOMNCTB BELLECTB OT TNa KpUCTansM4eckon peLléTku,
onpeaensitTb BU4 XMMUYECKOWN CBSA3N B HEOPraHWYEeCKUX COEANHEHUSIX;

*  pacKpblBaTb OCHOBHbIE MOJIOXEHWS TEOPUMN SNEKTPONUTUYECKOW ANCcoLMaLnmn, CoCTaBnsaTb
YPaBHEHWS 3NEKTPONUTUYECKON aUCCoLMaLmm KUCAOT, LWeroYven, CoNnen n peakumnin MOHHOro obmMeHa;

*  pacKkpbiBaTb CYLWHOCTb OKUCIINTEJ1IbHO-BOCCTAHOBUTEJ1bHbIX peaKLlMVI, onpegenAaTb OKUCNnnTenb n
BOCCTaAHOBUTEJ1b, COCTaBIIATb YpaBHEHUA OKUCITUTENTIbHO-BOCCTAHOBUTESIbHbIX peaKLlMVI;

* Ha3blBaTb d)aKTOpr, BrndroLne Ha CKOpoCTb XUMNYECKON peakuunu;

+  XapakTepu3oBaTb B3aMMOCBSI3b MeXay COCTaBOM, CTPOEHMEM M CBOMCTBAMM HEMETArNOB U
MEeTanmnos.;

* NPOBOAUTb OMbITbl MO NOSTYYEHUIO Y U3YYEHMIO XMMUYECKMX CBOMCTB PasfnNYHbIX BELLECTB;
rpaMoTHO 0GpaLlaThCs C BELECTBAMU B NMOBCEAHEBHOM XU3HMU.

Obyuyarowutics noay4um 803MOXHOCMb HayYUmbCs:

* BblABUIaTb N NPOBEPATb 3KCNepUMeHTaribHO rMnoTe3bl O XMMNYECKUX CBOWCTBax BeLLECTB Ha
OCHOBE X COCTaBa N CTPOEHUA, NX cnocobHoCTH BCTyNnaTb B XUMUYECKNE peaKLNKn, O XapakTepe n
npoAyKTax Pa3nmMyHbIX XMMUYECKUX peaKu,Mﬁ;

© XapaktepusoBaTtb BelleCTBa Nno coctaBy, CTPOEHNIO U CBOWCTBaM, yCTaHaBnmBatTb NPpUYNHHO-
cnenctBeHHble CBA3U MeXOy AaHHbIMU XapaKTepuctukamMmmn BellecTBa,

*  COCTaBNATb MOJiEKyNnApHblIE N NOJIHble NOHHbIE YpaBHEHUA MO COKpaLIJ,éHHbIM MOHHbIM YpaBHEHUAM;

* NpOrHo3mpoBaTb CcnocobHOCTL BellecTBa NPOABNATb OKUCITUTENbHbIE UMM BOCCTAaHOBUTENbHbIE
CBOWCTBA C y‘-IéTOM CTeneHemn OKUCIEHNA 3fIEMEHTOB, BXOASLLMX B €ro COCTaB;

* BblABMraTb U MPOBEPATb IKCNEPUMEHTANBHO TMNOTE3bl O pesynbTaTax BO34ENCTBUSA PasfNYHbIX
hakTopOB Ha N3MEHEHME CKOPOCTN XMMUYECKON peakumm;

* MCMOMnb30BaTb NPUOBPETEHHbBIE 3HAHMS NS IKONOrMYECKM rpaMOTHOMO NOBEAEHMST B OKpYKatoLL el
cpege;
* MCMOMnb30BaTb NPUOBGPETEHHDBIE KIMHOYEBbIE KOMMNETEHLMN NP BbIMNONHEHUM NPOEKTOB U PELLEHUN

y4eBHo-1ccnegoBaTenbCkMX 3a4ay No N3y4eHno CBOMCTB, CNOcoB0B NOMy4YeHUst U pacno3HaBaHUS
BELLIECTB;

+  00BEKTUBHO oueHunBaTb Mchopmau,mo O BeuwecTBax U XMMNYECKUX npoueccax;

*  0CO3HaBaTb 3Ha4YeHne TeopeTn4eckmnx 3HaHWIN NO XUMUK ANs ﬂpaKTMHeCKOVI AeATernlbHOCTH
yerioBeka,

+ co3gaBaTb MOAENWN U CXEMbI OS5l pelleHns ydebHbIX U No3HaBaTENbHbIX 3a4ady; NOHUMAaTb
Heob6xoaANMMOCTb COBNIOAEHMS NpeanMcaHnii, NnpeanaraemMbiX B MHCTPYKUMAX MO UCMONb30BAHMIO NEKAPCTB,
cpencTs GLITOBOM XUMUK U Ap.

¢OprI KOHTpOINA

KoHTponb pe3ynbtatoB 00y4eHusi B cooTBeTcTBUM € gaHHoun Ol npoBoantcs B opMe NUCbMEHHbIX
N 3KCNepuMeHTanbHbIX paboT, npeanonaraeTca NpoBeAEHNE NPOMEXYTOUYHOM U UTOrOBOW aTTecTauuu.






TemaTuueckoe nnaHuposBaHue
TemaTuueckoe nnaHuposaHue marepuana B 8 knacce

Ne Tema CopepxaHue LleneBasi yctaHOBKa Kon. MnaHupyemble Ucnonb3oBaHue
n/n ypokKa yac. pe3ynbTaTthbl obopynoBaHuA

1 MeToabl no3HaHus [[pakTtuyeckas pabota Ne 1[8HaKOMCTBO € OCHOBHbIMK |1 YMeHne nonb3oBaTbCs [laTumk Temnepatypbl
B XUMUWN. «M3yyeHne cTpoeHns MeToaamun HayKu HarpeBaTenbHbIMN (TepmonapHbin),
OKCnepuMeHTarnbH [MamMmeHn» npunbopamm CrnvpTOBKa
ble OCHOBbI XMW

2 MeToabl no3HaHuns [llabopaTopHbIvi onbIT N2 1 [3HAaKOMCTBO C OCHOBHbIMK |1 OnpenenaTb BO3MOXHOCTb  |[[JaTymK TemMnepaTtypsbl
B XMMUMN. «[Jo Kakor Temnepatypbl  (MeTogamu Hayku npoBedeHNsa peakumin n (TepmonapHbii),
OKCNepuMeHTanbH [MOXHO HarpeTb npoueccos, TpebyroLnx cnupToBKa
ble OCHOBbI XIMUWN  [BELLIECTBO?» HarpeBaHus

3 MeToabl no3HaHus [llabopaTopHbi onbIT Ne 2 [laTb npeacTaBneHne o 1 YMeHue BbibupaTtb npubopbl [JaTynk Temnepatypbl
B XUMUWN. «3mepeHne TemnepaTypbl[TOYHOCTU U3MEPEHUI A8 NpoBeAeHNS U3MEPEHUI, NITaTUHOBbIN,
OKCnepuMeHTanbH [KUNEeHWUs BOAbl C MOMOLLBIO [UMAPOBBIX 4AaTHYMKOB U TPebYHOLLNX TOYHOCTK TepMOMETp,
ble OCHOBbI XMMWUM [daTymKka TemnepaTypbl aHanoroebIX NPUGopPOB nokasaHui. ANEeKTpUIECKasnImTK

nTepmomMmeTpa» a

4 MeToabl no3HaHus [llabopaTtopHbin onbiT Ne 3 ([CchopmumpoBaTth 1 3HaTb npoueccsl, [laTymk TemnepaTypbl
B XUMUMW. «Onpepgenexve npegcrasneHne o npoTekatoLme npu (TepmonapHbIn)
OKCcnepuMeHTanbH [TeMnepaTypbl NNaBneHns nremnepaType nnaBneHns, nnaBneHnn BELLECTB N NX
ble OCHOBbI XMUW  [KpUCTannusaumm metanna»obpaTMmocTv NNaBneHns n Kpuctannmsaumm

KpucTtannmsaumm

5 MepBoHavanbHble [[labopaTopHbI onbIT Ne 4 [OkcnepuMeHTanbHoe 1 YMeTb oTnnyath aTtumk
XMMmyeckue «OnpegeneHne onpegenexHne BOOOMNPOBOAHYIO BOOY OT 3N1EKTPONPOBOAHOCTH
NOHATUSA. YncTble  [BOOONPOBOSHON U ANCTMANNPOBAHHOM U AUCTUNNUPOBAHHOW, 3HaTb, |, LNpoBON
BeLlecTBa U CMECU |[AUCTUNNNPOBAH- HOWN BOAONPOBOAHON BOAbI noyemy Ans NpoBeaeHus MUWKpOCKON

BOAbI» 9KCMNEPUMEHTOB MCMOMb3YI0T
NUCTMANMPOBAHHYO BOAOY

6 lMepBoHa4vasnbHble |[[JeMOHCTpaLMOHHbIN MN3yyeHne xummnyeckmx 1 YMeTb oTnnyath omsmndeckue [latymk TemnepaTypsbl
XUMU4yeckue okcrnepumeHT Ne 1 ABNEHUN NpoLecchbl OT XMMUYECKNX NNaTMHOBBIN
NOHATUS. «BbloeneHuve u peakuuin
duanyeckue n nornoweHue Tenna —
XrMmyeckue NPU3HaK XMMNYECKON
SIBrEeHus peakunmny




Ne Tema Copep>xxaHue LleneBana ycraHoBka Kon-Bo Mnanuupyemsbie Ucnonb3oBaHue
n/n ypoka yacos pe3ynbTarbl o6opynoBaHus
7 lMepBoHa4vasnbHble |[JeMOHCTPaLMOHHbIN MN3yyeHune aBneHun npu 1 BHaTb, 4TO Npu NpoTekaHun [[Mpnbop Anst onNbITOB
XUMUYeckue akcrnepumeHT Ne 2. pa3noXeHUN CROXHbIX peakLMn MONeKyrbl BELLECTB |C 9NEeKTPUYECKUM
noHATusA. MNpocTble [«PasnoxeHne Boabl BeLlecTB paspyLuatlTcs, a aToMbl TOKOM
N CNOXHble SNEKTPUYECKMM TOKOM» COXpaHATCA (AN BELWECTB C
BellecTBa MOSEKYNAPHbIM CTPOEHUEM)

3 lNepBoHavanbHble |[[JeMOHCTPaUNOHHBIN OKCrnepumMeHTansHoe 1 3HaTb (POPMYNNPOBKY 3aKOHa [BeCbl aNeKTPOHHbIE
XUMUYecKme akcrnepumeHT Ne 3. «3akoH [gokasaTenbCTBO AeNCTBUSA N yMeTb NPUMEHATb €ro Ha

MOHATUSA. 3aKOH
COXpaHEeHNs Macchbl
BellecTB

CO- XpaHeHWs Macchbl
BEeLLLeCTB»

3akKOHa

NpakTuKe, NpU peLleHnn
pacyéTHbIX 3agay

9 Knaccebl [leMOHCTPaLMNOHHbIN OKCnepuMeHTarnbHO 1 BHaTb 00BLEMHYIO OO0 Mpnbop ans
HeopraHn4ecknx  [pkcnepumeHT Ne 4. onpenennTb cogepxaHue COCTaBHbIX YacTen Bo3dyxa [onpenereHns
COeaNHEHNIA. «OnpepgeneHve coctaBa  [KMCNopoaa B BO3ayxe cocTaBa Bo3gyxa
CocTaB Bo3ayxa BO3yXxa»
10 Knaccel MpakTnyeckas pabota Ne 2|CuHTE3 conu 13 KUCNoTbl 1 (1 YMeTb NpoBOaUTL Lindpposoim
HeopraHuyeckmux  |[«[lonyyeHne meaHoro okcuga metanna npocTenmne CUHTE3bI MUKpOCKON
COeAVHEHUN. Kynopoca» HeopraHM4YecKnx BeLLeCTB C
CBoKicTBa KMCNOT. MCNonb3oBaHNEM UHCTPYKLNK
11 PacTtBopsbl JTabopaTopHbin onbiT Ne 5 [MccnepgoBaTb 3aBUCUMOCTb (1 WmeTb npeacTtaBneHune o [laTymk TemnepaTypbl
«3yyeHre 3aBUCUMOCTN  [paCTBOPUMOCTU OT pa3HoWn 3aBUCUMOCTH NNaTUHOBLIV
pacTBOPUMOCTM BeLLecTBa [TeMnepaTypbl pacTBOPUMOCTM BELLECTB OT
OT TemnepaTypbi» Temnepartypbl

12 PactBopbl ITabopaTtopHbii onbiT Ne 6 [MokasaTb 3aBUCUMOCTb 1 YMeTb ucnonb3osaTb Lindpposon
«HabntogeHne 3a pocToM  [pacTBOPUMOCTU OT LMPOBON MUKPOCKON AN [MUKPOCKON
KpucTannoB» Temneparypbl N3yyeHnsa popmebl

Kpuctannos
13 PacTtBopsbl. ITabopaTtopHbii onbIT Ne 7 |CchopmupoaTtb NoHATUA (1 MmeTb npeacTtasneHune o [laTumk Temnepatypbl

«[lMepecblILLeHHbIN
pacTBop»

«pasbaBneHHbIV pacTBOpY,
«HaCbILLEHHbIV pacTBOpPY,
«MNepechbILLEHHbIA pacTBOP»

Pa3NMYHON HACbILLEHHOCTH
pacTBopa pacTBOpPSiEMbIM
BELLECTBOM

nnaTuHOBLIN




Ne Tema Copep>xxaHue LleneBana ycraHoBka Kon-Bo Mnanuupyemsbie Ucnonb3oBaHue
n/n ypoka yacos pesynbTarthbl o6opypnoBaHusa
14  |PacTtBOp®bI MpakTnyeckas paboTta Ne 3 (CchopmumpoBaTb 1 YMeTb onpeaensTb laTtumk
«Onpepenexve npeacTasneHne o KOHLleHTpauuo pacTeopa, ONTUYECKONMMOTHOCT
KOHLIEHTpaLun BELLLEeCTB  [KOHLUEHTpaLuMm BellecTBa U MCNonb3yst MHCTPYKLNIO n
KONOPUMETPUYECKUM MO [KONMYECTBEHHOM aHanmse
KannbpoBoYHOMY
rpadomky»
15 Kpuctannorngpartsbl [[labopatopHbivi onbiT Ne 8 (CchopmupoBaTtbnoHaTne |1 3HaTb CNOCOBHOCTb [laTymk TemnepaTypbl
«OnpepeneHne «Kpuctannorugpat» KpucTtannornapaToB nnaTUHOBLIV
TemnepaTtypbl pa3noxXeHns paspyLiaTbcs npu
KpucTtannorngparay HarpeBaHuu
16 Knaccbl MpakTnyeckasa paboTta Ne 4 (CchopmmpoBaTb 1 YmeTb onpegenats pH faTtumk pH
HeopraHundeckux  |[«Onpeaenenue pH npencrtasnexve o pH pacTBOpPOB
COeaNHEHNIA. pacTBOPOB KUCMOT U cpedbl Kak XxapakTepuUcTUKu
OcHoBaHus Lenoyemn» KMCNOTHOCTM pacTBopa
17 Knacchbl ITabopaTtopHbii onbIT Ne 9 (ChopmupoBaTtb 1 MpUMeHATb yMeHNs No MaTtumk pH
HeopraHudeckux  [«Onpegenenuve pH pa3-  [npegcTtaBneHue o Lwkane onpeaenexuvio pH B
COeaNHEHNIA. NMUYHBIX cpeay pH NpakTUYeckon OesaTenbHOCTH
OcHoBaHug
18 Knaccbl ITabopaTtopHbii onbIT Ne 10 OkcnepumMeHTanbHO 1 MoHUMaTh CyLLHOCTb [aTumk pH, nosaTop
HeopraHudecknx  |«Peakuns loKa3aTb XMMUYeckne npouecca HenTpanuaauum n  |06bEMa XMAKOCTH,
COeaNHEHNIA. HerTpanuaauumy. CBOMCTBa OCHOBaHWM NPUMEHATL NpoLecc GropeTka, 4aTumK
Xumunyeckne [1eMOHCTPaLMOHHbIN HenTpanu3auun Ha npakTuke [TemnepaTypbl
cBOWCTBa akcrnepumeHT Ne 5 NNaTUHOBBLIW, AATYUK
OCHOBaHUM «OcHoBaHuA. Tennoson \naBneHnsa
A eKT peakumnm MarHuTHas MeLuanka
rMapoKcuaa HaTpus ¢
YrNEKNCITbIM ra3omy
19 |CeowcTBa ITaGopaTtopHbin onbIT N2 11 Acnonb3oBaTtb 1 YMeTb onpeaensTb laTumnk pH
HeopraHuyeckux  |[«OnpenenexHune NOMNyYeHHble 3HaHUS ANng KMCNOTHOCTb NOYB
coeMHEeHNI KMCITOTHOCTU MOYBbI» onpeaeneHnst KNCIIOTHOCTH

pacTBOpOB




Ne Tema Copep>xxaHue LleneBana ycraHoBka Kon-Bo Mnanuupyemsbie Ucnonb3oBaHue
n/n ypoka yacos pe3ynbTarbl o6opypnoBaHusa
20  Xnmmnyeckas cBA3b [[1eMOHCTPaUMOHHLIN OnbIT [[TokasaTb 3aBMCUMOCTb 1 YMeTb onpeaensaTs TMn [laTynk TemnepaTypbl
Ne 6 «Temnepartypa bn3n4ecKnx CBONCTB KpUcTanmnnyeckmx peweTok [MNnaTMHOBLIN, AaTYMK
nnasneHns BeLLecTB C BeLLeCTB OT TMNna Nno TemnepaType NnaBneHnsa [TemnepaTypbl
pasHbIMU TUNaMu XMMUYECKOWN CBA3N TepMonapHbIN
KpucTannmyeckmnx
PEeLIETOKY
Temarunueckoe nnaHuposaHue yyebHoro marepuana B 9 knacce
Ne Tema CopepxaHue LleneBas yctaHoBka | Kon-Bo Mnanuupyembie MUcnonb3oBaHue
n/n ypoka yacos pes3ynbTaTthbl o6opypnoBaHuna
1 Teopust aNeKTpONUTUYECKON [leMOHCTpaLUMOHHbIV OnbIT |[[TokasaTb, YTO 2 3HaTb, 4YTO [laTymk Temnepatypbl
\amccounaumm Ne 1 «TennoBor ahdeKT |[pacTBOpPEHMNE BELLECTB pacTBOpeHue — NnaTUHOBLIV
pacTBOpPEHNS BELLECTB B [MMEET psg Npu3HaKoB bU3NKO-XMMUYECKNI
BOAE» XMMUYECKON peakuum npouecc
2 'Teopus anekTponnTN4eCcKomn MpakTnyeckas paboTta Ne 1 BBeaeHne noHATUI 2 YmeTb laTtumk
inuccoumnaumm «ONeKTpPoNuTbI 1 «3ANEKTPONnUT» U 9KCNEePUMEHTANbHO  [aNEKTPONPOBOAHOCTU
HE3aNEeKTPONUTbI» «HEIANEKTPONUTY onpeaensTb
QNEKTPONUTLI U
HEeaNeKTPOnnTbI
3 Teopust aNeKTpoONUTUYECKON JTabopaTtopHbir onbIT Ne 1 |(CchopmmnpoBaTh 3HaTb, Kakoe BnnsHue [datumk
ianccoumauun «BnusHne pactBopuTtena npegcraeBrneHve o OKa3blBaeT BOA4A Ha  [BNEKTPONPOBOOHOCTM
Ha guccoumauunio» BMUSIHUWN pacTBOpUTENS ianccoumauuio
Ha auccouunaumio BelecTsa
anekTponuTa
4 'Teopna aneKkTponIMTUYECKON JTabopaTtopHbIir onbIT Ne 2 [QkcnepMMeHTanbHoO 1 YMeTb onpegenate  |[daTymk
inuccoumaumnn. CunbHble 1 criabble «CunbHble 1 cnabdble BBECTMU NOHATME «cnabbli CUnNbHbIe 1 cnabble AMEeKTPONpPOBOAHOCTH
9NEKTPONUTLI ANEKTPONUTLI» 9NEKTPONNT» 9NEKTPONUTBLI C

MOMOLLIbIO AaTymnKa
3NEeKTPONPOBOAHOCTU




Ne Tema Copep>xaHue LleneBaa ycraHoeka | Kon-eo Mnauupyemsbie Ucnonb3oBaHue
n/n ypoka yacos pe3ynbTarbl obopynoBaHusa
5 Teopus aNeKTPONUTUYECKON JTabopaTtopHbii onbIT Ne 3 |(CdhopmmnpoBaThb 2 3HaTb 3aBUCUMOCTb  [laTumK
ianccoumauun «3aBMCUMOCTb npeacTaBneHne o 9NEKTPONPOBOAHOCTU [3NIEKTPONPOBOLAHOCTU
ANEeKTPONPOBOAHOCTH 3aBUCMMOCTU pacTBoOpoB OT
pPacTBOPOB CUSbHbIX 9NEKTPONPOBOAHOCTM KOHLlEeHTpaLnn NOHOB
ANEKTPOSIMTOB OT pacTBOpOB OT
KOHLleHTpaunn NOHOBY» KOHLEHTpaumm MOHOB
6 'Teopna aneKkTposIMTNYECKON MpakTuyeckasa paboTta Ne 2[3akpenutb 2 YMeTb [laTumk
inuccoumnaumm «Onpenenexve npeacraBneHne o 9KCNEePUMEHTANbHO  [aNEKTPONPOBOAHOCTU
KOHLleHTpauum conun no 3aBMCUMOCTH onpenensTtb
9NEKTPONPOBOAHOCTH 9NEKTPONPOBOAHOCTM KOHLeHTpaumo conv B
pacTeopa» pacTBOpoOB OT pacTBope C MOMOLLbIO
KOHLeHTpaumm MOHOB narynka
9NEKTPONPOBOAHOCTH
7 'Teopua aneKkTponIMTUYECKON ITaGopaTtopHbii onbIT Ne 4 [NccnegoBaTb 2 MpuMeHATb 3HaHUA o0 |[daTynK
inuccoumnauunu, «B3anmopgencTteme 0COBEHHOCTU NpoTeKaHNs peakuumn 9NEKTPONPOBOAHOCTH,
Peakuun noHHoro obmeHa rmapokcuaa 6apus ¢ peakumm HenTpanusaumm HenTpanusaunn B \no3atop obbéEMa
CEPHON KUCNOTON» WHbIX YCIOBUSX PKnakocTu, GropeTka
8 'Teopust aNeKTpoONNTUYECKON JTabopaTtopHbir onbIT Ne 5 [QkcnepMmeHTanbHo 2 3HaTb, YTO BCE daTtymk
inuccouunaumm «ObpaszoBaHue coneu nokasatb obpasoBaHue pacTBOpUMbIE B BOAE [9NEKTPONPOBOAHOCTH
AMMOHMA» MOHOB NP peakumm Conu ABNATCA
aMmuMaka C Kucrnotamm CVNbHBIMU
aneKkTponuTamm
9 Xnmudeckune peakummn. JTabopaTopHbIn onbIT Ne 6 3yueHne okucnuTtenbHo-|1 NwmeTb [aTymk Temnepatypbl
OKUCnUTENBHO- BOCTAHOBUTENbHbIE «M3yyeHne peakunm BOCCTaHOBUTENbHbIX npeacTasrieHne o NNaTMHOBLIN
peakuun (OBP) B3aMMOOENCTBMS NpoLeccos, TennosoM adhdpekTe

cynbguTa HaTpus ¢
nepokcuaoM Boaopoaa»

npoTtekarwmnx ¢
BbloeJfieHnem aHeprmm

OKVUCINUTENBbHO-
BOCCTaHOBUTEIbHbIX
peakummn




Ne Tema Copep>xaHue LleneBaa ycraHoeka | Kon-eo Mnauupyemsbie Ucnonb3oBaHue
n/n ypoka yacos pe3ynbTarbl obopynoBaHusa
10  Xumwundeckne peakumn. OBP JTabopaTtopHbi onbiT Ne 7 [[lokasaTb, 4YTO B NmeTb faTumk pH

«MN3meHeHne pH B xoge

npoLecce NpoTekaHus

npencrtaBrieHnda o

OKUCINTENBLHO- OBP BO3MOXHO pasnuyHbIX NpoayKTax
BOCCTaHOBUTEbHbIX o6Gpas3oBaHue KUCNOThl OKUCANTENBHO-
peakunny UK weno4n BOCCTaHOBUTESTbHbIX
peakummn
11  Xumwuuyeckme peakuymm. OBP ITabopaTtopHbiii onbIT Ne 8 [KonuyecTBeHHO BHaTb, YTO MeTannbl J[laTumK HanpskeHus
«CpaBHuTENbHas OXapakTepusoBaTb ABMAIOTCH
XapakTepucTuka BOCCTaHOBUTESbHYIO BOCCTaHOBUTENAMU C
BOCCTaHOBUTENBHOMN CNOCOBHOCTL MeTarnnos pasHou
CnocoBHOCTN MeTannoB» BOCCTaHOBUTESbHOW
CNOCOBHOCTLIO
12 Xumwnyeckne peakumm. CKopocTb [leMOHCTpauNOHHbIE N3yunTb 3aBUCMMOCTb BHaTb 3aBUcMMocCTb  [[1pnbop ans
XMMUYECKOWN peakuun onbITbl Ne 2 «M3yyeHne CKOPOCTU peakumm oT CKOPOCTU peakuum oT |unncTpauum
BNUAHNA pasnnyHbIX pasnU4YHbIX hakTopoB pasnuyHbIX haKTOPOB [3aBUCMMOCTM
haKkTOpOB Ha CKOPOCTb — Temneparypsbl, CKOPOCTU XMMMUYECKON
peakunny KOHLIeHTpauun peakuun oT yCrnoBsum
pearnpyroLmx
BeLLeCTB,
KaTtanusartopa,
npupoabl BELLECTB,
nnowanm
COMPUKOCHOBEHUSA
BELLECTB
13 HemeTannbl. [leMOHCTPaLUMOHHBIN OMbIT [KCNEpUMEHTarbHOE 3HaTb uandeckne n JAnnapat ang
"anoreHbl Ne 3 «N3yyeHue n3yyeHune puandecknx n XMMMYECKMe CBONCTBA [MpoBeaeHMS
PU3NYECKNX U XUMUYECKNX XMMUYECKUX CBOMNCTB ranoreHoB. XUMUYECKNX

CBOWCTB XJfilopa»

xrnopa

YMeTb 3anmcbiBaTb
YpaBHEHUS peakumi
ranoreHoB c
MeTannamm,
HemeTannamu, nx
pasnuuHyio
OKNUCINTENbHYIO
CNOCOOHOCTb

npoueccos (AlNXP)




14

["anoreHsbl

MpakTnyeckas pabota Ne 3
«OnpepgenexHve
coaepxaHus xnopua-
MOHOB B NMUTLEBOW BOOE»

Onpenenntb
cofepxaHue xnopuva-
MOHOB B UCCneayeMbix
pacTBopax

YMeTb NpUMeHsITb
MOHOCENEKTUBHbIE
naTynKm

,D,aT‘-II/IK Xnopuma- NoHoB




Ne Tema CopepxaHue Lleneeana yctaHoBka |Kon-Bo Mnanuupyemsbie Ucnonb30oBaHue
n/n ypoka yacos pe3ynbTarhbl obopynoBaHusa
15 [CepoBogopog, [leMOHCTpaUMOHHBIV OnbIT: N3yuntb nabopaTtopHble |1 3HaTb nabopaTopHbie Annapar ans
cynbduabl «lMonyyeHne crnocobbl Nony4yeHns Ccnocobbl NonyYeHns nposeneHns
CepoBOAOPOAA M U3yYeHue [CepoBOAOPOAa, ero cepoBOAOPOAaA, ero XUMUYECKNX peakuni
ero CBOMCTBY». CBOICTBA 1 CBOWCTBA pusnyeckune n xummndeckme  [(AMNXP), npubop ans
JTabopaTopHbI OMbIT: cynbdongos CBOMCTBA. YMeTb NpOBOAMTL |[NOSTy4EHNS ra3oB uUnm
«CuHTEe3 cepoBogopoaa. KayeCcTBEHHble peakuun Ha  annapaT Kunna
KauecTBeHHblE peakumn Ha CepoBOAOPOA M COMnMu
CepoBOAOPOA U CEepOBOAOPOAHON KUCIIOTHI,
cynbuabi» COCTaBIIATb
COOTBETCTBYHOLLNE
YPaBHEHUS XUMUYECKNX
peakummn
16 |Hemetannsl. [leMOHCTPaUMOHHbIV OnbIT [A3y4nTb CBOMCTBA 1 3HaTb m3ndeckme un Annapat ans
Okcnapl cepbl. Ne 4«N3yyeHne CBOMCTB  [CEPHUCTOrO rasa XUMUYECKME CBONCTBA npoBeaeHuns
CepHUCTasn KNCNoTalcepHUCTOro rasa u CEpPHUCTOro rasa. YmMeTb XUMUYECKNX peakuni
CEPHUCTON KUCTOTbI» 3anucbiBaTb ypaBHEHUS (AMXP)
peakumi rasa ¢ BOAoW, Co
LLenoyamu
17  Hemetannsbl. JTaGopaTopHbIn onbiT N2 9  [BkcnepMMeHTanbLHo 1 3HaTb, YTO pacTBOp ammuaka [JaTymk
AMMMaK «OCHOBHbIE CBOMCTBA ioKkasaTb NPUHAANEXHOCTb B Boge — crnabbin 9NEKTPONPOBOAHOCTH
amMMuaka» pacTBopa ammuaka K 9NEKTPONUT. YMeTb
cnabbiM anekTponuTam onpeaensaTb 3TO CBOWCTBO C
MOMOLLLbIO AaTymnKa
3NEKTPONPOBOAHOCTH
18 [Okcupasota (IV)  |[JeMOHCTpaUMOHHbIE N3yunTb npoMbILINeHHbIE n(l 3HaTb NPOMbILUSIEHHbIE U TepMopesnCTopHbIn

onbITbl: «[MonyyeHne
okcmaa asota (IV) un
N3yyYeHne ero CBOMCTBY;
«OKncneHne okcnaa asora
(Il) oo okcmaa asota (1V)»;
«B3anmopencTeme okcmaa
asoTa (IV) c Bogon n
KMcnopoaom, no- nydexHve
230THOW KNCMOTbI»

nabopaTopHble CNocoObl
nony4yeHns okcnaa asota
(IV), ero ceoncTea,
npuMeHeHue B
NPOM3BOACTBE a30THOM
KMCNOThl

InabopaTopHble CNOCOOLI
nony4yeHus okcuaa asoTa
(IV), ero dousnyeckune n
XMMUYecKme CBOMCTBA. YMeTb
COCTaBNATb
COOTBETCTBYHOLLNE
YpaBHEHUS XUMUYECKNX
peakumn.

YMeTb 00bACHATD
NpuMeHeHne okcuaa asoTta
(IV) B npon3BoacTBe a3oTHOWM
KMCNoThl

AaTymnK
TemnepaTypbl,
natymk pH, gatyumk
9NEeKTPONPOBOAHOCTM
, annapat Ans
npoBeAeHns
XMMUYECKNX peakuni
(AMNXP), marHuTHas
MeLuanka




Ne Tema Copep>xxaHue LleneBana ycraHoBka Kon-Bo Mnanuupyemsbie MUcnonb3oBaHue
n/n ypoka yacos pe3ynbTartbl obopynoBaHusa
19 |AsoTHaga kucnota u [[Tpaktudeckas pabota Ne 4 OkcnepuMeHTanbHO 2 YMeTb ucnonb3osaTb [laTymK HUTpPAT NOHOB

eé conu

«OnpegenexHne HuTpar-
MOHOB B NUTATENbHOM

onpeaennTb coaepaHne
HW- TPaT-MOHOB B

MOHOCEIIEKTUBHbIE OAaTYUKN
a4 onpeaeneHna NoHOB

pacTBope» pacTsopax
20 MwuHepanbHble ITabopaTtopHbii onbIT N2 10 OkcnepumMeHTanbHO 1 YMeTb aKcnepumeHTanbHo  [daTtymk
yaobpeHus «Onpepenexne pasnuyatb MOYEBUHY U onpenensit MOYEBUHY 3N1EKTPONPOBOLAHOCTH
aMMWAYHOWN CENUTPbI 1 MUHeparnbHble yaobpeHus
MOYEBUHbI»
21 MeTtannbl. JTaBopaTopHbIn onbIT Ne 11 BkcnepMmMeHTanbHO 1 3HaTb CBOMCTBA COeauHEeHUn [JaTynk
Kanbummn. «B3anmopencteme yCTaHOBUTbL 06pa3oBaHue KanbUWsa N ero 3HayeHne B [9reKTponpoBOgHOCTH
CoeavHeHns N3BECTKOBOWN BOAbI C cpefHen 1 Kucnow conu NPUPOAE U XU3HM YenoBeka |, MarHUTHas
Kanbuus YrNeKUCrbIM rasom» Meluanka, npubop
ANs nosnyyYeHnsi rasoB
unun annapat Kvunna
22  |Metannbl. XXeneso [llabopatopHbin onbiT Ne 12 iccneposaTe npouecc 1 3HaTb, YTO Npouecc kopposumlaTynk JaBneHns
«OKucneHne xenesa Bo  PNEKTPOXUMUYECKON MeTasnmnoB NpoTekaeT B
BNaXXHOM BO3yXe» KOppO3un xenesa B NpUCYTCTBMM BOAbI U
BO3ayxe kncnopoga. 3Hatb hakTopbl,

yCKOopAoLwmne npouecc

koppo3nn




HanpasneHue

«Peanusaumusa obpasoBarenbHbIX NpOorpamMmm
€CTeCTBEHHOHay4YHOM U TeXHOJNOrM4YecKom HanpaBrneHHOCTeN
no XMMMM C UCnonb3oBaHueMm obopynoBaHMa LeHTpa
«Touka pocTta».

«CnucokK yyawmxca».

Ne (017 [o] Knacc rog poXxpeHus

1. 9 «a»

2. 9 «a»

3. 9 «a»

4. 9 «a»

5. 9 «a»

6. 9 «a»

7. 9 «a»

8. 9 «a»

9. 9 «6»

10. 9 «6»

11. 9 «6»

12. 9 «6»

13. 10

14. 10

15. 10

PacnucaHue
OeHbs Hepenu Bpems KOJIMYEeCTBO 4YacoB
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