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C UCIIOJIB30BAHHUECM PCCYPCOB IICHTA «Touka pocTa»

CocraBuia;:
VYuurens xumun MotbkuHa E.B.



Pabouasa nporpamma no xsmumuungna 8—9
KJ1aCCOB C UCNosib3oBaHnem obopyaosaHua
ueHTpa «To4yka pocTta»

Ha 6ase ueHTpa «Toyka pocta» obecneymBaeTca peanusauyns obpasoBaTenbHbIX NporpaMm
€CTECTBEHHO-HAYYHOW W TEXHONOrMYEeCcKoi HanpaBneHHOCTEN, pa3paboTaHHbIX B COOTBETCTBUU
c TpeboBaHMsMU 3aKoHOZATENLCTBA B cpepe 0OpasoBaHMs U C y4€TOoM pekomeHaauun depe-
panbHOro onepaTtopa y4ebHoro npeameTa « XuMmns» .

ObpasoBaTtenbHas nporpamMMa MoO3BOMSET MHTErpupoBaTb peanusyemble Noaxofbl, CTPyK-
TYpYy ¥ COAepxaHue npu opraHusaumm obyveHns xumum B 8—9 knaccax, BbICTPOEHHOM Ha ba-
3e Mboro u3 JocTynHelX y4ebHo-meTognyecknx komnnekcos (YMK).

Ncnonb3oBaHue obopynoBaHus «Toyka poctay npu peanusauuu gaHHon Ol nossonseT
co3faTb YCNoBUA:

* NS paclUMpeHns COAEPKaHNS LUKONBHOMO XMMUYeCcKoro obpasoBaHus;

* [NS NOBbILWEHNSA NO3HABATENBHON aKTUBHOCTH 0BYyYaloLWMNXCA B €CTECTBEHHO-HAY4YHOM

obnactu;

* ONSA pasBUTUS NNMYHOCTM pebéHka B npouecce obyvyeHus XmmMumn, ero crnocobHOCTEMN,

(bopMMPOBaHNSA W YOOBIETBOPEHUS COLMANbHO 3HAYMMBIX UHTEPECOB U NOTPEOHOCTEN;
* NS paboTbl C 04apEHHBIMM LWKONbHUKAMKU, OpraHn3aunm nx pasBntus B pasnuyHbix 0o-
nactax obpasoBaTenbHOW, TBOPYECKOW AEeATENBbHOCTH .

NMnaHupyemble pe3ynbTaTbl 0OCBOEHUA yuebHOro npegmerta «Xmmuma»
C OoNMUcaHueMm yHUBepcasJibHbIX y4ebHbIX AencTBuUi,
AocTuraembix obyuvarowmmmca

JluyHOCMHbIEe pe3ynbmamel

Obyyarowulica noay4um B03MOXHOCMb 019 POPMUPOBAHUA CNEAYIOWUX AUYHOCMHBIX
yya:

* onpegerneHwe MOTUBaLMK U3yyYeHus y4yebHOro matepuana;

* OLEeHMBaHWe ycBamBaemoro y4ebHoro matepuana, UCXoasa U3 counanbHbIX U NINYHOCT-
HbIX LleHHOCTeW;

* MOBbILEHNE CBOEro 06pa3oBaTeflbHOr0 YPOBHS U YPOBHS FTOTOBHOCTU K U3YYEHMUIO OC-
HOBHbIX UCTOPUYECKUX COBBLITUI, CBA3AHHbIX C Pa3BUTUEM XUMUK 1 0BLLECTBA;

* 3HaHuWe npaswn NOBEAEHUS B Ype3BblYanHbIX CUTYaLUsIX;

* OLleHMBaHWe coumanbHOM 3HAYMMOCTM NPOGECCUIA, CBA3AHHBLIX C XUMUEN;

* BnageHue npasunamu GesonacHoro obpalleHns ¢ XMMUYECKUMU BelecTBamu u obopy-
AO0BaHMEM, NPOSBIIEHNE AKONOMMYECKON KyTbTypbl .

MemanpedmemHsbie pe3yabmameol

PesysiamusHbie

O6yyatowutica noly4um B803MOKHOCMb 014 (HOPMUPOBAHUA CAEAYIOUWUX PE2YAAMUBHbIX
yya:

* LlenenonaraHue, BKNoYas NoCTaHOBKY HOBbIX Lienen, npeobpa3oBaHne NpakTU4eckon



3afla4vi B NO3HaBaTENbHYIO, CaMOCTOSATENbHbIN aHanu3 yCJ'IOBI/IVI AOOCTMXeHUA Luenn Ha oc-
HOBE yqéTa BblAENEHHbIX YYUTENEM OPUEHTNPOB LEVCTBUS B HOBOM y‘-le6HOM MaTepunane;

* nnaHmposaHue Nyt OOCTUXEHUA Ll,eJ'IeI7I;



* yCTaHaBrieHWe LeNneBbIX NPUOPUTETOB, BbiAENEHNE anbTePHATMBHbIX CNOCOBOB JOCTMXE-
HUA yenu n Bolbop Hanbonee achekTMBHOro cnocoba;

* YMEHMe CaMOCTOSTENbHO KOHTPONMMPOBATL CBOE BPEMS W YNpaBnsTb UM;

* YMEHMe NpuHMMaTb pelleHns B NpobnemMHol cutyauyuu;

* MOCTaHOBKa y4ebHbIX 3aday, COCTaBlieHMe nnaHa v nocneaoBaTeNlbHOCTUN AENCTBUN;

* opraHusaums paboyero Mecta nNpy BbINOMHEHUN XUMUYECKOTO SKCMEPUMEHTA;

* MPOrHO3MpPOBaHWE pe3ynbTaToB 00YyYEHWS, OLEHWBAHWE YCBOEHHOrO MaTepuana, oueHka
KayecTBa W YPOBHSI MOMyYEHHbIX 3HAHWI, KOPPEKUMS nNnaHa u cnocoba AencTems npu
HeobXxoanuMocCTH.

[To3HasameibHble

Obyyarowulica nosly4um 803MOXHOCMb 018 (hOPMUPOBAHUA C1edyWUX NO3HasameJlb-
HbIX YY/]:

* MOMWCK W BblgeneHne nHdopmaluy;

* aHanus ycnosuii n TpeboBaHWin 3agayun, BbIOOp, conocTaBneHne u 06OCHOBaHWE CMOCO-
0a pelweHuns 3agauu;

» BblbOp Hanbonee ahheKTNBHLIX CNOCOBOB pelleHns 3aayn B 3aBUCUMOCTM OT KOHKPET-
HbIX YCNOBUM;

* BbIABWXEHME M 060CHOBaHME rmMnoTesbl, BeIbop cnocoba eé NpoBeEpPKM;

* CaMOCTOATENbHOE CO34aHue anroputma OesTenbHOCTW MpW peleHun npobnem TBopye-
CKOrO 1 MONCKOBOrO XapaKkTepa;

* YMEHUs XapaKTepusoBaTb BELLECTBA MO COCTaBYy, CTPOEHWIO U CBOWCTBAM;

* OMnuCbiBaHWe CBOWCTB: TBEPAbIX, XUAKMX, ra300bpasHbiX BELECTB, BblAeNeHne UxX cylie-
CTBEHHbIX MPU3HAKOB;

* n3obpaxeHne cocTaBa NPOCTENLLNX BELLECTB C MOMOLLBbI XUMUYECKMUX (POPMYN U CyLL-
HOCTU XMMUYECKNX peaKkunin C NOMOLLBIO XUMUYECKUX YPaBHEHWIA;

* MpoBeAeHWe HabnaeHW, onucaHue NPU3HAKOB W YCNOBUIA TEYEHUS XUMUYECKUX peak-
LMIA, BbINOTHEHWNE XMMUYECKOTO 3KCMEPUMEHTA, BbIBOAbLI HA OCHOBE aHanusa Habnge-
HUIA 32 3KCMEPUMEHTOM, pelleHne 3agad, noflyyeHne XUMUYeckonm MHGopmaumn u3 pas-
NNYHBIX UCTOYHUKOB;

* YMEeHWe OpraHv3oBbIBaTb UCCNEAOBaHNE C Liefblo NPOBEPKM rMnoTes;

* yMeHue fenaTb YMO3aKkIyeHus (MHOYKTUBHOE W MO aHanoruu) u BbiBOAbI;

* yMeHue 06bEKTMBHO OLEHUBATb MHGOPMALMIO O BELLECTBAX U XMMUYECKUX NpoLieccax,
KPUTUYECKM OTHOCUTBCS K NCeBAOHAY4YHOW MHbopmauun .

KoMMyHUKamusgHsie

O6yyarowulica noay4yum B03MOXHOCMb 014 (POPMUPOBAHUA CeDYIUWUX KOMMYHUKamus-
Hbix YY/:

* MOJMTHOE N TOYHOE BblpaXXeHNe CBOMX MbICNEN B COOTBETCTBUM C 3a4a4amMm U YCIIOBUSIMM
KOMMYHMKaLWW;

* aJekBaTHOE MCMONb30BaHMNE PeYEBbLIX CPEACTB A5 y4acTust B AUCKYCCUM U apryMeHTa-
UMK CBOEWN NO3WUUN, YMEHNE NPEeACTaBNsATb KOHKPETHOE COAEPXaHNE C cOobLEeHneEM
€ro B NUCbMEHHON U YCTHOW bopme, onpeaeneHme cnocoboB B3anMOAEWCTBUSA, COTpya-
HU4YeCTBO B nNoucke n céope MHpopmayuu;

* onpegeneHune cnocoboB B3anMoOeNCTBMSA, COTPYAHNYECTBO B NOUCKe U cbope nHgop-
Mauuu, yyactue B guanore, nnaHupoBaHue obuwmx cnocobos paboTbl, NposiBNEHME yBa-
XUTENbHOIO OTHOLLEHWUS K APYTMM YYaLLUMCS;

* OnucaHue coaepKaHusi BbIMOMHAEMbIX AEUCTBUIA C LENbl0 OPUEHTUPOBKA B NPEAMETHO-
NPaKTUYECKON AeATENbHOCTY;



* YMEHUA YyYnUTbiBaTb Pa3Hble MHEHUA U CTPEMUTLCA K KOOPpAMHAUUWN Pa3JINYHbIX I'IO3I/ILI,VII7I B
COTPYOHUYECTBE,



* (hopmynumpoBaTtb COGCTBEHHOE MHEHME Y NO3ULMI0, apryMEHTMPOBaTb U KOOPAMHUPO-
BaTb €€ C NO3ULMAMU NAPTHEPOB B COTPYAHUYECTBE NPM BbipaboTke 06LLEro peleHns B
COBMECTHOW AeATENbHOCTY;

* OCYLIECTBNATb B3aMMHbIN KOHTPOSb W OKa3blBaTb B COTPYAHUYECTBE Heobxoanmyto B3au-
MOMOMOLLb;

* nnaHuposatb 06Lme cnocobbl paboThl; OCYLLECTBASATE KOHTPOMb, KOPPEKLMIO, OLLEHKY
AeNcTBU NapTHEpPa, YMeTb yoexaaTb;

* MCMNONb30BaTb afileKBaTHbIE A3bIKOBbIE CpeacTBa AN 0TOOpaXeHUs CBOUX YyBCTB, MbIC-
nen, MOTUBOB 1 NOTpebHOCTEN; 0TOBpaxaTb B peymn (onucaHue, obbsACHeHWe) cogepxa-
HMe CoBeplUaeMbIX AENCTBUIA, Kak B (hOpMe rPOMKOMN COLManu3npoBaHHON peyn, Tak 1 B
doopMe BHYTPEHHEN peyu;

* pasBMBaTb KOMMYHUKaTUBHYIO KOMMETEHLMIO, UCNOMb3ys CpeacTBa YCTHON U NMUCbMEH-
HOW KOMMYHMKaLMK Npu paboTe ¢ TekcTamn yyebHMKa U JONONHUTENbHOW NUTEPaTypPOu,
CnpaBoYHbIMY Tabnuuyamu, NPoSBAATL FOTOBHOCTb K YBaXXEHUIO MHON TOYKM 3PEHNS NPU
obcyXaeHumn pesynbTaToB BbIMOAHEHHOW PaboThl .

MpedmemHsbie pe3ynbmamol
O6yyarowulics Hayyumcs:

* MPUMEHSATb OCHOBHblE METOAbI MO3HaHUSA: HabngeHne, U3MepeHne, aKCNEPUMEHT;

* OnucbiBaTb CBOWCTBA TBEPAbIX, XNOKMX, ra3o0b6pasHbix BELECTB, BblAENsAs ux cylie-
CTBEHHbIE NPU3HaKMK;

* pacKkpbiBaTb CMbIC/T 3aKOHa COXPaHEHNs MaccChbl BELWECTB, aTOMHO-MOSIEKYNSPHON Teo-
puu;

* pasnuyaTb XMMUYECKUe 1 hnsnyeckme ABNeHns, HasbiBaTb MPU3HAKN 1 YCNOBUS NpOTe-
KaHNSi XMMNYECKUX peakuuni;

» cobniogaTb npasuna 6esonacHoin paboTbl Npy NPOBEAEHUN OMbITOB;

* nonb3oBaTbCs nabopaTopHeiM 060pyAOBaHUEM W NOCYLOW;

* nonyyatb, cobupaTtb razoobpasHble BelecTBa 1 pacnosHaBaTb MX;

* XapakTepu3oBaTb (YM3NYECKUE U XUMUYECKME CBONCTBA OCHOBHbIX KITaCCOB HEOpPraHuye-
CKUX COEAMHEHWIA, NPOBOAMUTL ONbIThbI, NOATBEPXKAAKLLNE XUMUYECKNE CBOWCTBA U3YYEH-
HbIX KIacCoOB HEOPraHN4YeCKNX BELLECTB;

* pacKkpblBaTb CMbIC/ NOHATUSA «PacTBOP», BbIYUCISATL MACCOBYO 4O PaCTBOPEHHOMO
BellecTBa B pacTBOpe, rOTOBUTbL PacTBOPbI C ONpeAEeNEHHON MacCcoOBOW LONeN pacTBo-
PEHHOrO BeLecTBa;

* XapaKTepu3oBaTb 3aBUCMMOCTb (PU3MYECKMX CBOMCTB BELLECTB OT TUna Kpuctaniunye-
CKOW peLuéTku, onpeaensTb BU4 XMMUYECKOW CBA3M B HEOPraHUYECKNX COEANHEHNAX;

* pacKpblBaTb OCHOBHbIE MOIOXEHNS TEOPUM SNEKTPONUTUYECKON AuccolmaLlmmn, cocTas-
NATb YPaBHEHNSA 3MEKTPONUTUYECKON AMccoumaLmm KUCNOT, WenoYven, Conen n peakuyumn
MOHHOro obmeHa;

* pacKpblBaTb CYLIHOCTb OKUCIUTENBHO-BOCCTAHOBUTENBHBIX PeakLuii, onpeaensTb OKUC-
NUTENb U BOCCTAHOBUTESb, COCTaBNATL YPABHEHNS OKUCTTUTENBHO-BOCCTAHOBUTENBHBIX
peakuni;

* HasblBaTb (HaAKTOPbI, BAWSOLME HA CKOPOCTb XMMUYECKON peakuuu;

* XapakTepusoBaTb B3aMMOCBSA3b MexJy COCTaBOM, CTPOEHUEM U CBOWCTBaAMU HemeTan-
NOB N MeTarnsos.,;

* MPOBOAWTL OMbIThl MO MOYYEHWIO N U3YYEHUID XUMUYECKMX CBOWCTB Pa3fU4YHbIX Be-
LLIECTB;

* rpaMOTHO 00paLlaThcs C BellecTBaMu B NMOBCEIHEBHOI XNU3HU .



Obyyatowutics nosyyum BO3MOXHOCMb HAYYUMbCA:

BbIABUraTb U MPOBEPATb 3KCNEPUMEHTANbHO TUMNOTE3bl O XUMWYECKUX CBOWCTBAX Be- LIECTB HAa OCHOBE WX COCTaBa U
CTPOEHWS, UX CNOCOBHOCTM BCTYNaTb B XMMUYECKME pe-aKLMK, O XapakTepe 1 NpoayKTax pasnnyHbIX XUMUYECKUX peaKLinii;
XapaKkTepu3oBaTb BeLlecTBa No COCTaBy, CTPOEHUIO W CBOWCTBAM, yCTaHaBNMBATb NPU- YUHHO-CNEACTBEHHbIE CBSA3M MeXay
AAHHbIMU XapaKTepUCTUKaMM1 BELLECTBA;

COCTaBNSATb MONEKYNISAPHbIE U MOSIHbIE MOHHbIE YPaBHEHMS MO COKPALLEHHLIM MOHHLIM YPaBHEHUSIM;

NPOrHO3MPOBaTh CNOCOBGHOCTbL BELLECTBA NPOSBIATL OKACIUTENbHbIE UMW BOCCTAHOBM- TENbHbIE CBOMCTBA C YYETOM CTeneHei
OKUCIIEHNS ANEMEHTOB, BXOASLLIMX B €r0 COCTaB;

BblABUraTb U NPOBEPSITb IKCMEPUMEHTANBLHO TMMNOTE3bl O pesynbTaTax BO3AEWUCTBUS pa3- NUYHbIX (PAKTOPOB Ha U3MeHeHue
CKOPOCTU XMMUYECKOW peakuum;

MCNONb30BaTb NPUOOPETEHHBIE 3HAHMS ANt 9KONOrMYeCcK) rpaMoTHOro NOBEeHUs B OKpY»KaloLe cpeae;

MCNONb30BaTb NPUOBPETEHHBIE KNIOYEBbIE KOMNETEHLUN NPU BLINOMHEHUM NMPOEKTOB U pelleHnn y4ebHo-ncecneaoBaTenbekux
3afay no U3y4YeHuto CBOWCTB, CNoco6OoB Nonyye-HNUA U pacro3HaBaHNs BELLECTB;

00BEKTUBHO OLEHMBATh MHAOPMALMIO O BELLeCTBaX M XMMUYECKUX Mpoleccax;

0CO3HaBaTb 3HAYEHUE TEOPETUYECKMX 3HAHUI MO XUMUU ANS NPAKTUYECKOW AesTEeNbHO- CTU YENoBeKa;

co3faBaTb MOZENM W CXeMbl [ANs peleHus y4ebHbIX M No3HaBaTeNbHbIX 3ajad; MoHMMaTb HeobxoauMMOoCTb cobnioaeHus
npeanucaHuni, npeanaraeMbiX B UHCTPYKLMSIX MO UCMNOMNb-30BaHUIO JIEKAPCTB, CpeacTB ObITOBOM XUMUN 1 Ap .



TemaTunyeckoe nsiaHUpoBaHue

TemaTuuecKoe N1aHMpOBaHUE maTepuana B 8 Knacce

Ne Tema CopeprkaHue LleneBana ycTaHOBKa ypokKa Kon-so MnaHupyemsble pesynbTaTtbl Wcnonbsosanue
n/n yacos o6opyaoBaHusa

1 MeTogbl nosHaHua | lNpakTuyeckas pabota Ne 1 | 3HaKOMCTBO C OCHOBHbIMM 1 YMeHue nonb3oBaTbes Harpe- | [aTtumk Temnepa-
B XUMUK . JKCnepu- | «MdyyeHne CTpoeHus nna- | MeTogamMm Hayku BaTeNbHbLIMK Nprdopamm Typbl (Tepmonap-
MEHTanbHble OCHO- | MEHU» HbIl), CNUPTOBKa
Bbl XMW

2 MeToabl nosHaHua | JlabopaTopHeii onbiT Ne 1 3HaKOMCTBO C OCHOBHbIMU 1 Onpegensite BO3MOXHOCTb Jatynk Temnepa-
B XuMum . Ikcnepun- | «[lo kakon Temnepartypel MeTogaMun HayKu NpoBeAEeHUs peakumii 1 Npo- | Typbl (Tepmonap-
MEHTanbHble OCHO- | MOXHO HarpeTb Belle- Leccos, TpebyloLmx Harpe- HbIl), CNUPTOBKa
Bbl XMUK CTBO?» BaHUSA

3 Metoabl nosHaHusa | JlaBopaTopHbit onbiT N2 2 | [aTb npeacTaBneHune o 1 YmeHnue BbiompaTtb npubopsl latynk Temnepa-
B XMMUK . JKcnepun- | «V3mepeHne Temnepatypbl | TOYHOCTU U3MEPEHWIA Lnd- AN9 NPOBEAEHUS U3MEPEHU, | Typbl NNaTUHO-
MEHTanbHble OCHO- | KUMEHWS BOAbl C MOMOLLBI | POBbIX AATYMKOB M aHarmno- TPeOYOLWMX TOYHOCTU NOKa- | Bblid, TEPMOMETP,
Bbl XMMUK JaTyvka Temneparypbl 1 rosbix Npnéopos 3aHWIA . aneKkTpuyeckas

TepMmomeTpar nnmMTka

4 | MeTogbl nosHaHus | JlTabopatopHblidi onbiT Ne 3 | CdhopmupoBaTh NpeacTas- 1 3HaTb npoueccol, npoTekato- | [latunk Temnepa-
B xuMum . Ikcnepu- | «OnpeaeneHne Temnepaty- | NieHne o TemnepaTtype Lve Npu nrnaBfieHnn BELWECTB | Typbl (Tepmonap-
MEHTanbHble OCHO- | pbl NNAaBREHUA U KpUCTan- | nraBneHus, 0bpaTmocT N UX KpucTannuaaumm HbIA)
Bbl XUMUK nusaumm meTtanna» NnaBneHVs v KpucTannmaa-

unn

5 | NepBoHayanbHble | JlabopaTopHbii onbiT N2 4 | QkcnepumMeHTanbHoe 1 YmMeTb oTnnyaTh BOAOMNpO- [atunk anekTpo-
XUMUYeckue noHs- | «OnpegeneHne Bogonpo- | onpegeneHue QUCTunnu- BOAHYIO BOAY OT AUCTUANMPO- | MPOBOOHOCTH,
TMa . YucTble Bele- | BOOHOW WM OUCTUNMUPOBaH- | POBaHHOW W BOAOMNPOBO- BaHHOMN, 3HaTb, NOYeMy Ans LUMdpoBon M-
cTBa 1 CMecu HOW BOAbI» OHOW BOAb! NpoBeAeHUs IKCNEPUMEHTOB Kpockon

MCMOMb3YI0T ANCTUNNMPOBaH-
Hyto BoZy




lNepBoHa4anbHbIe
XUMUYECKME MOHSA-
M. duandeckme n
XMMUYecKkue siBne-
HUSA

[leMOHCTPaLMOHHbIA 3KC-

nepumeHT Ne 1 «Bobigene-
HVe ¥ nornoLleHve Ten-

na — npusHaKk xmmu4e-

CKOW peakuumny»

N3yyeHne xmmmyeckmx sB-
neHunn

YMeTb oTnuyatb usmnyeckue
npouecchl 0T XUMUYECKUX pe-
aKuum

Jatuuk Temnepa-
Typbl MAaTUHOBBIN




[podosxeHue

Ne Tema Copep)KaHue Ll,eneBaﬂ CTaHOBKa OKa Kon-so MaaHupyemblie pe3ynbTaTbl Wcnonbsosanue
n/n Aep y yp yacos Py pesy o6opyaoBaHuA
7 lNepBoHa4anbHble | [1EMOHCTPALMOHHBIN 3KC- N3y4eHne aBneHuii npu 1 3HaTb, YTO NpU NPOTEKAHUM Mpunbop ans
XMMUYecKne NoHsa- | nepumeHT Ne 2 . «Pasnoxe- | pas3noXeHum CNoXHbIX Be- peakumii Monekynbl BELWeCTB | OMbITOB C 3ek-
v . MNpocTbie u HWe BOAbl 3NEKTPUYECKUM LecTB pa3pyLUarTCcs, a aToMbl CO- TPUYECKMM TOKOM
CINOXHble Belle- TOKOM» XpaHSoTCS (4Ns BELLECTB C
cTBa MONEKYNAPHLIM CTPOEHUEM)
8 | NepBoHavanbHble | [1eMOHCTPAUMOHHBIA 3KC- | JKCNEpPUMEHTanbHoe [oKa- 1 3HaTb (hOpMYynNUPOBKY 3aKoHa | Becbl anekTpoH-
XMmmYeckne noHs- | nepumeHT Ne 3. «3aKkoH co- | 3aTenbCTBO AeCTBMS 3aKo- 1 YMETb NPUMEHSATL €ro Ha Hble
TVS1. 3aKOH coxpa- | XpaHeHMs Maccbl Be- Ha npakTuKe, Npu peLleHnn pac-
HEHWs1 Macchbl Be- LecTB» YETHbIX 3a4au
LecTB
9 | Knaccbl HeopraHu- | [1JeMOHCTPAUMOHHBIN  3KC- | SKCMEPUMEHTaNbHO onpe- 1 3HaTb 06BLEMHYIO [0S0 CO- Mpubop ans
Yeckux coeguHe- nepumeHT Ne 4 . «Onpefe- | oenuTb codepxaHue Kuc- CTaBHbIX YacTeil BO3ayxa onpeaenexns co-
Hu . CocTaB BO3- | NleHWe cocTaBa BO3gyxa» nopopa B BO3gyxe CTaBa Bo3gyxa
AyXxa
10 | Knaccbl Heopranu- | lNpaktnyeckas pabota Ne 2 | CuHTes conm 13 KUCNoTbl U 1 YMeTb npoBoanTL NPOCTEN- LUndposoit Mu-
Yeckmx coeguHe- «[onyyeHne megHoro Ky- | okcuga metanna LINe CUHTE3bl HeopraHuye- Kpockon
Hwii . CBoiicTBa nopoca» CKMX BELLECTB C MCMOSb30Ba-
KCIOT . HYEM MHCTPYKLUUK
11 | PacTteopbl Na6opatopHbiv onbIT N2 5 | WccnenoBaTh 3aBUCUMOCTb 1 NwveTb npeacraenenue o pas- | Jaruuk Temnepa-
«M3yyeHne 3aBncmocT pacTBOPUMOCTM OT TeMmne- HOW 3aBMCUMOCTUN PacTBOPU- Typbl NNATUHOBBIN
pacTBOPUMOCTM BeLLECTBa | paTypbl MOCTW BELLECTB OT Temnepa-
OT TemnepaTtypbi» Typbl
12 | PacTBopbl NabopatopHbIn onbIT Ne 6 NokasaTb 3aBMCUMOCTb 1 YmMeTb ucnonbsoBatb ungpo- | Ludposon mu-
«HabniogeHne 3a pocTom pacTBOPUMOCTM OT TEMnNe- BOW MUKPOCKON NS usyye- Kpockon
KpucTanmnos» paTypbl HMSA POopMbI KPUCTanNNOB
13 | PacTBOpbI . NaGopaTopHblii onbIT Ne 7 | CdhopMMpoBaTh NOHATUSA 1 MMeTb npeacTaBneHune o pas- | [JaTtuuk Temnepa-

«[NepechblLLeHHbIN pac-
TBOP»

«pasbaBneHHbIi pacTBOpPY,
«HaCBbILLEHHbIN pacTBOpPY,
«NepechILLEHHBIN pacTBOP»

NMYHOWA HaCbILLEHHOCTU pac-
TBOpa pacTBOPSieMbIM BeLle-
CTBOM

TYPbl NIATUHOBbLIN




[podosxeHue

lMpodosxkeHue
Ne Tema Copep)KaHue Ll,eneBaf-l CTaHOBKa OKa Kon-so MaaHupyemblie pe3ynbTaTbl Wcnonbsosanue
n/n Aep y yp yacos Py pesy o6opyaoBaHuA
14 | PactBopsbl MpakTtnyeckas pabota Ne 3 | CdpopmmuposaTh npencras- 1 YMeTb onpeaensitb KOHLUEH- Jatymk onTnye-
«OnpeaeneHne KOHLEH- neHne O KOHLEHTpauun Be- Tpauuio pacTBopa, UCMonb3ys | CKOM NIOTHOCTM
Tpauum BeLeCTB Konopu- LecTBa U KOMMYECTBEHHOM NHCTPYKUMIO
METPUYECKUM MO Kannbpo- | aHanuse
BOYHOMY rpacdomKy»
15 | Kpuctannormapa- Na6opatopHebii onbIT N2 8 | CchopmmpoBaTb NOHATUE 1 3HaTb CnocoBHOCTL KpucTan- | [laTumk Temnepa-
Tbl «Onpepenexue Temnepaty- | «Kpucrannoruapat» nornapaToB pa3pyLlaTbcs Typbl NNATUHOBLIN
pbl pasnoXxeHns Kpucrtan- npw HarpeBaHun
norngpara»
16 | Knaccbl Heopranu- | lMpaktudeckas pabota Ne 4 | CcopmmposaTth npeacras- 1 YmeTb onpepensitb pH pac- Oatuvk pH
Yeckux coeguHe- «Onpegenexne pH pactBo- | neHue o pH cpeapl kak xa- TBOPOB
HWUIA. OcHOBaHMS POB KUCIIOT U LLenoyen» PaKTEPUCTMKUN KUCIIOTHO-
CTU pacTBopa
17 | Knaccbl Heopranu- | JTaBopatopHbiid onbit N2 9 | CdopmuposaTth npeacras- 1 MpuMeHsTL yMeHust no onpe- | Oatymk pH
YeCcKux coeguHe- «Onpepenexne pH pas- nexve o wkane pH AeneHuio pH B npakTuyeckon
HU . OcHOBaHuA NUYHBIX cpeay AeATENBHOCTU
18 | Knaccbl HeopraHnu- | JlabopatopHbiin onbiT Ne 10 | QkcnepumeHTansHo — Aoka- 1 MoHumaTh cylwHOCTL npouec- | JaTtumk pH, nosa-
YeCKMX coeguHe- «Peakumsa HenTpanuaa- 3aTb XMMUYECKME CBOWCTBA ca HeWTpanusauuu u npume- | Top obbEMa Xua-
HWIA . XuMmudeckne | ummny» . [IeMOHCTpaUMOHHbIA | OCHOBaHWUM HATb NPOLECC HEWTpanu3sa- KocTu, BropeTka,
CBOWCTBa OCHOBa- | akcnepumeHT Ne 5 «OcHo- LMW Ha NpaKTuKe AaTyvK Temnepa-
HWIA BaHus . Tennosow adhekT TYpbl MNaTUHO-
peakummn rugpokcmaa Ha- Bbli, AATYVK AaB-
TPUS C YrNeKncrnbIM rasom» NEHNs, MarHuT-
Has MeLuanka
19 | CsgoiictBa Heopra- | JlaBopatopHbii onbiT Ne 11 | Mcnonb3oBate  nonyyeH- 1 YmeTb onpegensitb KUCnoT- OaTuvk pH

HUYEeCKMx coeam-
HEeHUNn

«Onpepgenexne KUCNoTHO-
CTW NOYBbI»

Hble 3HaHWA ONs onpeae-
NEeHNst KUCMOTHOCTK pac-
TBOPOB

HOCTb NO4B




[podosxeHue

Ne Tema Copep)KaHue Ll,eneBaf-l CTaHOBKa OKa Kon-so MaaHupyemblie pe3ynbTaTbl Wcnonbsosaume
n/n Aep y yp yacos Py pesy o6opyaoBaHuA
20 | Xumuueckas cBsizb | [eMOHCTPaLMOHHbIA ONbIT | Moka3aTb 3aBUCUMOCTb 1 YMeTb onpeaenste TUn Kpu- [atynk Temnepa-
Ne 6 «Temnepatypa nnae- m3nyeckmx cBOWCTB BE- CTannMyecknx peLLéTok no Typbl NNaTUHO-
NeHNs BELECTB C pasHbIMK | LLECTB OT TUNa XUMUYECKOM Temneparype nnasfieHnst Bbli, 4ATYMK TEM-
TUNaMK KPUCTaNNU4eCKnX CBA3N nepaTtypbl TEPMO-
PEeLUETOK» napHbIn
TemaTnueckoe nnaHMpoBaHue yyeb6Horo matepuana B 9 Knacce
Ne Tema CopeprkaHue LleneBana yctraHoBKa ypoka | Kon-so MnaHupyemblie pe3ynbratbl Ucnonb3osaHue
n/n yacos ob6opyaosaHusa
1 | Teopus anekTpo- | [€MOHCTPaLMOHHbIA OMbIT | MokasaTb, YTO pacTBope- 1 3HaTb, YTO pacTBope- [atuuk Temnepa-
nuTtuyeckon gncco- | Ne 1 «Tennosoii achchekT HWe BeLLeCTB MMeeT psg HUe — (PU3NKO-XUMUYECKUA | Typbl MNaTUHOBBIN
unaumm pacTBOPEHUS BELLECTB B NPU3HaKOB XMMUYECKON npouecc
BOAEY peakumu
2 | Teopus anekTpo- Mpaktnueckasa pabota Ne 1 | BeeneHue NoHATUIA «anek- 1 YMeTb aKcnepuMeHTarnsHo [atyrk anekTpo-
NNTUYECKON ONCCO- | «DNEKTPONUTLI U HEednek- TPOMUT» U KHEJNEKTPO- onpeaensTb 3NeKTPOUTbI U NpPOBOOHOCTH
unaumm TPONUTBLI» T HEe3aNeKTPonuTbI
3 | Teopus anektpo- | JlaBopatopHsbliii onbiT Ne 1 | CdopmmpoBaTs npeacras- 1 3HaTb, Kakoe BnusiHWe oKa- [atumk anekTpo-
nuTuyeckon aucco- | «BnusgHue pactBopuTens NeHne 0 BIIMSHUK pPacTBo- 3blBaeT Boda Ha auccouua- NPOBOAHOCTU
unaumm Ha guccoumaymnio» puUTENS Ha AMccouMaLlmnio LMo BeLecTaa
anekTponuta
4 | Teopust anektpo- | JlabopatopHbiin onbIT N2 2 | SkcnepumeHTansHO BBECTH 1 YMmeTb onpesnenstb cunbHble U | [laTymk anekTpo-
nuTUYeckon gncco- | «CunbHble U cnabble anek- | NOHATUE «cnabdbli arnek- cnabble 3NeKTpoNnTbI C No- NPOBOAHOCTU

umaumm . CunbHole
n cnabble aneKkTpo-
nnTbI

TPONUTBLI»

TPONMUT»

MOLLbIO JaTyuMKa 3N1eKTPOMNpo-
BOOHOCTU




[podosxeHue

lMpodosxkeHue
Ne Tema CopepikaHue Lienesan yctraHoBKa ypoka | Kon-Bo NnaHupyemble pe3yabTaTbl Ucnonb3osaHue
n/n yacos o6opyaoBaHuA

5 | Teopus anektpo- | JlaGopatopHbiii onbiT Ne 3 | CdopmupoBaTh NpeacTas- 1 3HaTb 3aBUCUMOCTb AMeKTpo- | [aTymk anekTpo-
NUTUYECKON OMCCO- | «3aBUCUMOCTb AMEKTPO- NeHue O 3aBKCUMOCTM MPOBOAHOCTM PAacTBOPOB OT | MPOBOAHOCTU
umaumm NPOBOAHOCTM PacTBOPOB 3NeKTPONPOBOAHOCTM pac- KOHLEHTpaLW MOHOB

CUMbHBIX 3NIEKTPONUTOB OT | TBOPOB OT KOHLIEHTpALY
KOHLEHTPaLuM MOHOBY MNOHOB

6 | Teopus anektpo- | lNpaktnyeckas pabora Ne 2 | 3akpenuTb npefcTaBneHve 1 YMeTb aKCrepuUMEHTarnbHO [laTuuk anekTpo-
nuTMYeckomn aucco- | «OnpeaeneHne KoHLeH- 0 3aBUCUMOCTM 3NEKTPO- onpenensTb KOHLEHTpaLuio NMPOBOAHOCTH
umaumm TpaLuMK conu no dNeKTpo- | MPOBOAHOCTU PACTBOPOB COMKM B PacTBOPE C MOMOLLbIO

NPOBOAHOCTU pacTBopan» OT KOHLEHTPALUN MOHOB [aTymKa SNeKTPONPOBOAHO-
cT”

7 | Teopus anekTpo- NabGopatopHbliii onbIT Ne 4 | [AccnegosaTtb 0coGeHHOCTU 1 MpUMeHsTL 3HaHMS O peak- | [aTuynk aneKkTpo-
nUTUYecKon gucco- | «BsaumopencTene ruapokK- | MPOTEKaHUA peakunn Hen- UMy HeATpanusauuu B UHbIX NPOBOAHOCTMU,
umaumm . cvoa 6apus ¢ cepHon Kuc- | Tpanusauum yCroBUAX posartop oobéma
Peakuum MOHHOrO | NIOTOW» XnakocTtu, Oto-
obmeHa peTka

8 | Teopus anektpo- | JlaGopatopHbliii onbiT Ne 5 | SkcnepumMeHTanbHO noka- 1 3HaTb, YTO BCe pacTBopuMble | [laTyumk anekTpo-
nuTuyeckon gucco- | «OGpasoBaHue coneit aM- | 3aTb 00pa3oBaHMe VOHOB B BOZE CONU SIBNSAKOTCA CUMb- | MPOBOAHOCTU
umaumm MOHMSI» Mpu peakuuy ammMmaka ¢ HbIMM 3NEKTPONUTaMU

KMcnotamm
9 | Xummueckue peak- | JlabGopaTopHblii onbiT N 6 | [A3yyeHne OKUCTIMTENbHO- 1 VmeTb npeacTaeneHve o Te- | [aTumk Temnepa-

U .
OkucnutensHo-
BOCTaAHOBUTEMb-
Hble peakuum
(OBP)

«M3yyeHne peakumn B3au-
MOENCTBUSA cynbdunTa Ha-
TpWS C NEPOKCMAOM BOAO-

popa»

BOCCTAHOBMTENbHbIX MPO-
LLECCOB, NPOTEKAOLLMX C
BblAENEHNEeM SHeprm

nnoBom adhdekTe oKUCnn-
TEeNbHO-BOCCTAHOBUTESBHbIX
peakumim

TYPbl NATUHOBbLIN




[podosxeHue

Ne Tema CopeprkaHue Llenesana yctaHOBKa ypoka | Kon-so MnaHupyemblie pe3ynbratbl Ucnonb3oBaHue

n/n yacos o6opyaoBaHuA

10 | Xumunyeckue peak- | JTabopatopHblid onbIT N2 7 | [lokasaTb, 4TO B npoLecce 1 NwveTb npeacraenenns o pas- | daTtumk pH
um . OBP «M3meHeHne pH B xoae npotekaHns OBP Bo3Mox- NMYHBIX NPOAYKTaX OKMUCHN-

OKMUCNUTENbHO-BOCCTAHO- HO ob6pa3oBaHune KUCNOoThbI TENbHO-BOCCTAaHOBUTENbHbIX
BUTENbHbIX peakuminy UK LWenoymn peakuui

11 | Xummnyeckue peak- | JlabopatopHbin onbiT Ne 8 | KonmyecTBeHHO oxapakTe- 1 3HaTb, YTO MeTannbl fBNAT- | [laTymk Hanpsxe-

un . OBP «CpaBHuTeNbHas xapakte- | pu3oBaTb BOCCTAHOBUTENb- CH BOCCTaHOBUTENSAMU C pas- | HUSA
PUCTUKa BOCCTAHOBUTEb- HYI0 CMOCOBHOCTL MeTarn- HOW BOCCTAHOBUTESILHOW Cro-
HoW cnocobHoCcTU MeTan- | noB COBHOCTbIO
ioB»

12 | Xumunueckne peak- | [JleMOHCTpaUMOHHbIe OMbl- | M3yunTb 3aBUCMMOCTb CKO- 2 3HaTb 3aBucumocTb ckopoctu | Mpubop ans un-
umm . CkopocTb xu- | Tbl Ne 2 «/3yyeHue Bnus- | pocTu peakummn OT pasnny- peakuuu OT pasnnyHbIX ak- nocTpauumn 3asu-
MUYECKOW peakuun | HUSi pasnuyHbiX (OakTopoB | HbIX PaKTOpOB TOPOB — TemnepaTypbl, KOH- | CUMOCTU CKOPO-

Ha CKOpPOCTb peakLum» LEHTpauun pearnpyrowmx Be- | CTU XMMUYECKOW
LecTB, KaTanusaTopa, Npupo- | peakumu oT ycro-
Abl BelLecTs, nnowaau BUMI
COMPUKOCHOBEHNS BELLECTB

13 | Hemetannbl . Mano- | [@MOHCTPALUMOHHBIA ONbIT | JKCepuMeHTanbHoe W3y- 1 3HaTb huanyeckne n xummnye- | Annapat ans

reHbl Ne 3 «M3yyeHmne dusnye- YeHne (PU3NYECKNX U XU- CKWe CBOMCTBA ranoreHos . npoBedeHnsa xXu-
CKUX U XMUMUYECKNX MWYECKUX CBOWCTB XJylopa YMeTb 3anucbiBaTh ypaBHe- MMUYECKMX Npo-
CBOWCTB Xf1opa» HWS peakuuii ranoreHoB ¢ Me- | ueccos (AlNXP)
Tannamu, Hemetannamu, ux
Pa3NUYHY0 OKUCIIUTENBHYIO
CcnocobHOCTb
14 | FanoreHsbl Mpaktnyeckasa pabota Ne 3 | Onpegenuts coaepxaHue 2 YMeTb NPUMEHATb MOHOCE- Hatunk xnopma-
«Onpepenexve cogepxa- XJI0pUA-MOHOB B uccneay- NEKTUBHbIE OATYMKM NOHOB

HWS XNOpua-NoHOB B
NUTLEBOW BOOE»

eMbIX pacTBopax




[podosxeHue

lMpodosxkeHue
Ne Tema CopeprkaHue LleneBas yctaHOBKa ypoka | Kon-so MnaHupyemble pesynbratbl Ucnonb3osaHue
n/n yacos o6opyaoBaHuA
15 | Ceposogopog, [leMOHCTPaLMOHHBIA ONbIT: | U3yunTb nabopaTopHble 1 3Hatb nabopatopHble cnoco- | Annapat ans
cynbdunapbl «[onyyeHne cepoBogopo- | cnocobbl NOMy4eHusi cepo- 6bl NONyYeHns cepoBOAOPO- | NPOBEAEHUS XU-
Aa 1 n3yyeHue ero BOAOpOJa, ero CBOMCTBA U [a, ero m3n4eckne u XMMmn- | MUYECKUX peak-
CBOWCTBY . CBOWNCTBa CynbMuaoB Yyeckue CBOWCTBA . YMeTb npo- | umn (AMXP), npu-
NabopaTtopHbIA OnbIT: BOOMUTbL Ka4yeCTBEHHbIE 6op ansa nonyye-
«CwuHTe3 cepoBogopoaa . peakuun Ha CEpOBOAOPOA U | HUS ra3oB nnu
KayecTBeHHble peakuyumn Ha CONnv CepoBOAOPOAHON K1c- | annapat Kunna
CepoBOAOpOA U Cynbdu- NOTbl, COCTaBNATL COOTBET-
Obl» CTBYIOLME YPABHEHNS XUMU-
YeCKuX peakumm
16 | Hemetannbl . Okcu- | [JEMOHCTPALMOHHBIA OMbIT | /3yunTb CBOICTBA CEpHU- 1 3HaTb husmyeckne n xummnye- | Annapart ans
abl cepbl . CepHu- Ne 4«W3yyeHne cBONCTB CTOro rasa CKWe CBOUCTBA CEPHUCTOro npoBedeHnsa xu-
cTas kucnoTa CEPHWCTOro rasa u cepHu- rasa . YmeTb 3anucbiBaTb MUYECKNX peak-
CTOW KUCNOTbI» YPaBHEHUS] peakLmii rasa ¢ unin (AMNXP)
BOZOW, CO LWenoyamum
17 | Hemetannbl . Aw- NaGopaTopHbii onbIT N2 9 | SkcnepumeHTanbHO Aoka- 1 3HaTb, YTO pacTBop aMmmmaka | [aTyuk anekTpo-
MU1aK «OcCHoOBHble CBOWCTBA aM- | 3aTb NPUHAANEXHOCTb pac- B BOAE — cnabblil aneKTpo- NpPOBOAHOCTH
MUaka» TBOpa ammMuaka K cnabbim T . YMeTb onpegensTb 310
anekTponuTam CBOWMCTBO C MOMOLLbI0 AaTyu-
Ka aMeKTponpoBOAHOCTYU
18 | Okcng asora (1V) [JleMoHCTpaLUmMOHHbIE Onbl- N3yunTb NpOMBbILLNIEHHBIE 1 1 3HaTb NPOMbILLSIEHHbIE U Na- | TepmopesncTop-

Tbl: «[lony4yeHne okcuaa
asota (IV) n nsyyenue ero
cBoncTBY; « OKUCNEeHne ok-
cuaa asora (Il) oo okenaa
asorta (IV)»; «B3anmopgein-
cTBue okcuaa asota (IV) ¢
BOZOWN 1 KUCNOPOAOM, No-
nyyeHvie a3oTHOW KMUCMNOo-
Thbi»

nabopaTopHkle cnocobbl
nony4eHnst okcuaa aso-
Ta (IV), ero ceovicTa, npu-
MeHeHMe B MPOuU3BOACTBE
A30THOWN KNCTOThbI

GopaTopHbIe cnocobbl nony-
YyeHus okcuaa asota (IV), ero
dmsmyeckme n xmmmyeckme
CBOWCTBA . YMeTb COCTaBNATb
COOTBETCTBYIOLLME YPABHEHNS
XUMUYECKNX PeakLui .

YMeTb 06BACHATE NPUMEHE-
Hue okcuaa asora (IV) B npo-
13BOACTBE A30THOMW KWUCMOTbI

HbIW JATYUK TEM-
nepaTypsbl, AaT4MK
pH, oaTtyuk anek-
TPONPOBOAHOCTH,
annapart afs npo-
BeAEeHUs XUMUYe-
CKMX peakuui
(AIMXP), marHuT-
Has MeLlarnka




lMpodosxkeHue

Ne Tema CopeprkaHue LleneBas ycTaHOBKa ypoka | Kon-Bo MnaHnpyemble pe3ynbraThl Ucnonb3oBaHue
n/n yacos o6opyaoBaHuA
19 | AsorHas kucnota u | lMpaktnyeckas pabota Ne 4 | QkcriepumeHTarnbHO onpe- 2 YMeTb ucnonb3oBate MOHOCE- | [laTumk HUTpaT-
eé conm «Onpepenexne HuTpart- [EennUTb COAEpXaHne Hu- NEeKTUBHbIE JaTYnKN AN NOHOB
MOHOB B NUTATENbHOM TpaT-MOHOB B pacTBOpax onpegeneHnsi MOHOB
pacTteope»
20 | MuHeparnbHble NabopatopHbii onbIT N2 10 | QkcnepumeHTanbHO pasnu- 1 YMeTb 3KCnepuMeHTansHo [aTunk anekTpo-
yaobpeHus «Onpepenexve ammuay- YaTb MOYEBUHY U MUHE- onpeaensTs MOYeBUHY NPOBOOHOCTH
HOW CEenUTPbl U MOYEBMUHLI» | parnbHble yaobpeHus
21 | Metannbl . Kanb- NabopatopHbii onbIT Ne 11 | SkcriepumeHTanbHoO ycTa- 1 3HaTb CBOWCTBa coeanHeHnn | [laTyuk anekTpo-
umn . CoegnHenns | «Bsaumopenctene u3BecT- | HOBUTb OBpa3oBaHune Kanbuusi 1 ero aHaveHve B NPOBOAHOCTH,
KanbLms KOBOW BOAbI C YrNEKUCTbIM | CPeaHen U KUCNON conm NPUPOAE M XU3HW YenoBeka | MarHUTHas Me-
rasom» wanka, npubop
ANs nony4exHuns
rasos unu anna-
paT Knunna
22 | Metannbl. Xeneso | IlabopatopHbliii onbiT N2 12 | [Accneposath npolecc 1 3HaTb, 4YTO Mpolecc koppo- | [atuuk Aasnexus

«OkucneHune xenesa BO
BNa)kHOM BO3yXe»

ANETPOXMMUYECKON KOPPO-
31K Xenesa B Bo3gyxe

3MM MeTanmnoB npoTekaeT B
MPUCYTCTBAN BOABI W KUCIIO-
poga . 3HaTb hakTopbl, YCKO-
psiloLLME NPOLLECC KOPPO3UM
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