MOY HEKOY3CKAA BeuepHasa(cmeHHanA)
OBLUEOBPA3OBATE/IbHAA LUKOJIA

Yr1Bepxaaro
Hupexrop MOY
HB(c¢)OI1I
BOpOHOBa MoanwvcaHo
undpoBo
On bra noanvcbio: BopoHosa Boponosa O.A.
Onbra [Tpukasz Ne 32/1
Anekca HOP AnexcanpposHa
[laTa: 2023.12.05 ot « 31,08 »
OBHa 11:33:17 +03'00 2023 .

Pabouasa nporpamma
MoarortosKa K O no xumun

C ucnosb3oBaHmem unudppoBoi nabopatopmumn
9 Knacc

BHeypouHasi 1esiTeIbHOCTH

c. Hossiit Hekoys , 2023 .



PABOYAA MPOIPAMMA BHeypoO4YHOM AEeATENIbHOCTU N0 XMMUU AN

9 KNaccoB C Ucnosib3oBaHuem obopyaoBaHuA LeHTpa «TouKapocTa»

B obyyeHun xmmmmn 6onblIOe 3HAYEeHWE WMMeeT 3KCnepumeHT. B npouecce
3KCnepumeHTanbHOM  paboTbl  yyawmeca npuobpeTaldoT ONbIT  MO3HAHMA
peanibHOCTU, ABAAKOWMIMACA BaXKHbIM 3Tanom GOPMUPOBAHUA Y HUX ybexaeHun,
KOTOpble, B CBOK oO4epenb, COCTABAAKT OCHOBY HAYyYHOro MWPOBO33PEHUA.
AHann3npya pesynbTaTbl NPOBEAEHHbIX OMbITOB, y4alwmeca ybexaatTca B TOM, YTO
TE€ WAM UHble TEOPETUYECKME NpeacTaBNeHUA COOTBETCTBYHOT WUAWM MpoTUBOpeyaT
peanbHOCTU. BHegpeHne obopynosaHua undposor nabopatopum ueHTpa «Touka
pOCTa» MNO3BO/IUT KAa4eCTBEHHO U3MEeHUTb npouecc obyvyeHna xmmmun. Ha ocHose
NMONYYEHHbIX SKCNEPMMEHTANIbHbIX AAHHbIX 06y4Yaemble CMOryT CaMOCTOATE/IbHO
Aenatb BbiBOAbl, 0606WaTb pe3ynbTaTbl, BbIABAATL 3aKOHOMEPHOCTHU, 4TO
OAHO3HA4YHO OypeT cnocobcTBOBaTb  MOBbIWEHUIO  MOTMBAUMKM  0by4veHUA
LWKONbHUKOB.

[ns n3yyeHma npeameTta «XMMUs» Ha 3Tarne OCHOBHOro obuwero obpasoBaHUA
oTBoauTCcA B 9 Knacce 34 yaca

JaHHaa obpasoBaTenbHaa nporpamma obecneymBaeT YCBOEHME YYaLLMMMUCA
Ba*KHEMWMNX XMMMYECKMX 3aKOHOB, Teopu U  NOHATMH;  dopmupyet
npeAcTaB/iEHNE O PONU XMMUU B OKPYMKAIOLEM MUPE U KU3HWU YenoseKa. Mpwu
35TOM OCHOBHOE BHMMAHWE YAENAETCA CYLWHOCTU XUMMUYECKUX peakumn wu
MEeTOAaM UXOCYLLLECTBEHMA.

OAHUM M3 OCHOBHbIX MPUHUMMNOB MOCTPOEHMA NPOrPaMMbl ABASETCA MPUHLMN
AOCTYNHOCTU. DKCMEPUMEHTA/IbHblEe AaHHble, MNOJYYEHHbIE YyYalMMUCA NpuU
BbIMO/IHEHUWN KOJINYECTBEHHbIX OMbITOB, MO3BOMAKT YYalWMMCA CaMOCTOATENbHO
AenaTb BbIBOAbl, BbIABAATb 3aKOHOMepPHOCTM. [logxoabl, 3anO0XKEHHble B
COAEP)KaHME MporpaMmbl  Kypca, Co34aloT Heobxogumble ycnoBuA  Ans
CUCTEMHOIO YCBOEHMA  Yy4yalMMMCA  OCHOB  HAyKWM, Aana obecneyeHus
pa3BMBAIOWErO0 W BOCMMTbLIBAIOWErO BO3AENCTBMA 0OOy4YeHMA Ha JMYHOCTb
yyauwerocs. Popmumpyembie 3HAHUA AONXKHbI CTaTb OCHOBOM CUCTEMbI YOeXKaeHUM

LWKO/IbHMKA,LEHTPaNbHbIM S4POM €ro Hay4HOro MMPOBO33PEHMA.



Ha 6ase UueHTpa «Touka pocTa» obecneymBaeTca peannsaums
06pa3oBaTeIbHbIXNPOrPaMM eCTECTBEHHOHAYYHOM U TEXHOI0TMYECKOM
HanpaBAeHHOCTeN, pa3paboTaHHbIX B COOTBETCTBUM C TpeboBaHUAMM
3aKoHOAAaTeNbCTBa B chepe 06pa3oBaHMA U C yY4ETOM peKoMeHaaL MM
depepanbHOro onepatopa ydyebHoro npegmeTta «Xmmma».

O6pa3oBaTtenbHaA Nporpamma nNo3BoONAET OpraHnsoBaTb obyyeHne xumum B 9
Knacce, Ha 6a3e n160ro M3 AOCTYNHbIX y4ebHO-MeToaMYEeCKNX Komniekcos (YMK).
Mcnonb3osaHue obopyaoBaHmna «ToyKa pocTa» npu peanmsaunun gaHHon Ol

Nno3BOIAET CO34aTb YC/10BUA!

O ANA pacwnpeHna cogepaHma WKOJZIbHOTo XmumMmun4eckoro O6pa3OBaHMﬂ;
O ANnA noBblWEeHNA no3HaBaTeNbHOM dKTUBHOCTH o6yqarou.|,14xc;| B

ecTecTBeHHOHay4YHoM obnacTtu;
O pana passutma auuHoctM pebéHKa B npouecce obydyeHUAa XMUMUKM, €ero

cnocobHocTel, GoOpMMPOBaHUA U YA0BNETBOPEHUA COLMAaNbHO 3HaYMMbIxD

NHTepecoB M NoTpebHocTeN;

a ANA paboTbl C OJAPEHHBIMU LIKO/IbHUKAMM, OpraHu3aunm Ux pasBuTUA B
pa3nyHbIX obnactax obpasoBaTenbHON, TBOpUYECKon aeatenbHocT] Lienb n
3agauu

1. Peanunsayma oCHOBHbIX 06ueobpa3oBaTenbHbIX NPOrpaMmm no y4yebHbIM
npegmeTam ecTecTBEHHOHAy4YHOM HaNpPaBAEHHOCTU, B TOM YMC/e B PaMKax
BHEYPOYHOM AeATeNIbHOCTN 0byYatoLLmXCS;

2. BBeAEHMEe COBPEMEHHbIX CPeacTB 0by4eHMA 1 BOCMUTAHMA ANA n3ydyeHus (B
TOoM yucne 3KCNePUMEHTANbHOTO) AVUCUMUNINH (moaynen)
€CTeCTBEHHOHAY4YHOM HanpaBNE€HHOCTM MNpUM  peanmsaunm  OCHOBHbIX
obuieobpazoBaTenbHbIX nporpamm n
AOMNONHUTENIbHbIX 06Weobpa3oBaTebHbIX MpOrpamm, B TOM 4Yucae Ans
paclmpeHuacoaepaHma yuebHoro npegmerta « XMMuns».

3. BOBJIEYEHME YYALLMXCA B MPOEKTHYIO AeATEe/IbHOCTb.

MpoduabHbIM  KOMNAEKT obopyaoBaHMA  UeHTpa  «To4yka  pocTa»
obecneunBaet 3pPeKTUBHOE AOCTUKEeHMEe o0Opa3oBaTeNbHbIX Pe3yNbTaToB
obyyaloWMMNCA MO NporpaMmmam ecTeCTBEeHHOHAY4YHOW HanpaBAEHHOCTH,
BO3MOMHOCTb Yyrny6/1EHHOrON3y4YeHNA OTAENbHbIX NPEeAMETOB, B TOM yUcae Ana

dopmurpoBaHua



n30bpeTaTenbCKOro, KPeaTMBHOrO, KPUTUYECKOrOo  MbIWEHUA, Pa3BUTUSA
bYHKUMOHANbHOM rpamoTHoCcTM Yy  obyyalowmxcd, B  TOM  4yucne
€CTeCTBEHHOHAay4YHOM U MAaTEMATUUYECKOMN.

IKCNEePUMEHT ABNAETCA UCTOYHMKOM 3HAHUN U KPUTEPUEM NX UCTUHHOCTU B
HayKke. KoHuenuua coBpemeHHOro o6pa3oBaHus NogpasymMeBaeT, YTo B
y4ebHOM 3KCNepuUMeHTe BeAyLLy POib AO0/KEH 3aHATb CAMOCTOATE/IbHbIN
nccnefoBaTeNbCKUIA YYEHUYECKUIA SKCNEPUMEHT.

CoBpeMeHHble 3KCNepMMEHTaNIbHble MUCC/Ie40BAHMA NO XMMWUKU YXKe TPyLHO
npeactasutb 6€3 MCNONb30BaHMA He TOJIbKO aHaNOroBbiX, HO M UUPPOBLIX
N3MepuUTENbHbIX npubopos. B denepanbHoOm FfocyaapCcTBEHHOM
O6pasoBatenbHomCraHgapTe (ProC) nponucaHo, YTO OAHUM U3 YHUBEPCANbHbIX
yyebHbIX AencTBuir, npuvobpeTaembiX YYAWMMUCA, [OO/KHO CTaTb YMeEHMe
«NpoBeAeHUA ONbITOB, MPOCTbIX SKCNEPUMEHTA/IbHBIX UCCAEA0BAHMN, MPAMBIX U
KOCBEHHbIX W3MEPEHWM C WUCNONIb3OBAHMEM  QHANOrOBbIX WU  UNOPOBbIX
n3mepuTenbHbIXx Npubopos».

YyebHblIi 3KCMNEPUMMEHT MO XMMUW, NPOBOAUMbBIA HA TPaAULMOHHOM
obopygoBaHun, 6e3 npumeHeHua UNODPOBLIX NabopaTopuit, HEe MOXKeT
NO3BO/IUTb B MOJIHOM Mepe pelnTb BCe 3a4ayYM B COBPEMEHHOM LWKone. 370
CBA3aHO C PAAOMMNPUYUNH:

TPAANLMOHHOE LWKONbHOE 060pyAOBaHME M3-3a OrpaHUYEHUA TEXHUYECKMUX
BO3MOXHOCTEM He NO3BONAET MNPOBOAUTL  MHOTME  KOJIMYECTBEHHDbIE
nccnenoBaHus;

ANNTENbHOCTb NPOBEAEHUA XMMUYECKUX UCCeA0BaHUI He BCeraa cornacyercsa ¢
ANUTENbHOCTbIO YYeOHbIX 3aHATUI;

BO3MOXHOCTb  MPOBEAEHMA  MHOFMX  WUCCNeAOBaHWMA  OrpaHMYMBaeTCA
TpeboBaHMAMN TEXHMKM Be3onacHOCTM U Ap.

LUndposaa nabopatopua MNOAHOCTbIO MEHAET METOAMKY WU copeprKaHue
3KCNEepPMMEHTAZIbHOM  AeATeNIbHOCTM M pellaeT  BbllenepeyncaeHHble
npo6nembl. LUMPOKMIN cnekTp AaTYMKOB MO3BONAET YYALLMMCA 3HAKOMUTLCA C
napameTpPamm XMMMUYECKOTO 3KCMEPMMEHTA HE TONIbKO Ha KauyeCTBEHHOM, HO U
Ha Ko/AuyectBeHHOM YypoBHe. Ludposas nabopatopua no3BoNsAeT BeCTU
ANNTENbHbBIN SKCNEPUMEHT AaXKe B OTCYTCTBME 3KCNEPMMEHTATOPA, a YacToTa MX

M3MepPEeHN HeNoABNACTHA YE/I0BEYECKOMY BOCMPUATUIO.



B npouecce ¢oOpMUPOBAHUA IKCNEPUMEHTANIbHLIX YMEHUN  YYEHUK
oby4yaeTcaAnpeacTaBAsTb UHPopMaumio 06 nccnenoBaHUM B YETbIPEX BUAAX:
B BepbanbHOM: OMNUCbIBAaTb 3KCNEPMMEHT, CO34aBaTb C/IOBECHYO MOAeNb
3KCNepumeHTa, @UKCMpPoBaTb BHMMAHME Ha U3MEPSEMbIX BeAUYUHAX,
TEPMMUHONOTNU;

B Tab/MYHOM: 3aNO/IHATb Ta6J'IVILI,bI AaHHbIX, NexXalwnx B OCHOBE MOCTPOEHUA

rpadukoB (Npu 3TOomM Yy ydawmxca Bo3HMKaeT nepsuyHoel npeacrtaBneHue
omMacluTabax BeINUYmnH);

B rpaduyeckom: CTpoUTb TrpaduKM no TabAMYHbIM AaHHbIM, 4YTO OAET
BO3MOKHOCTb NEpexoaa K BblABUKEHUIO TMNOTE3 O XapaKTepe 3aBMCMMOCTMU
MeXAy BeNMYMHaMM (Npu 3TOM Yy4YuTeNb MOKa3blBAeT MPEMMYLLECTBO B
BM3yann3auMM  3aBMCMMOCTElM  MeXAy  Be/MYMHAMK,  HarnagHocTb WU
MHOTOMEpPHOCTb);

B BMAE MaATEMaTUYECKMX YpaBHEHMI: p[aBaTb MaTeMaTMYECKOe OMNucaHue
B3aMMOCBA3M BE/IMYMH, MaTeMaTMYECKoe 0606ueHuMe.

Mepexol OT Ka)KAoOro 3Tana npeAacTaBneHua UHGoOpmauMM 3aHUMaeET
[lOBONIbHO 6ONbLION MPOMENKYTOK BpemeHU. B 7—8 Knaccax 3TOT npouecc
HeobxoAnM, HO B CTapLUMX K/lacCax MOMKHO 6bl10 Bbl 3TO BpemMa NoTpaTUTb Ha
peweHne 6osee BakKHbIX 3agay. B aTtom nnaHe uudposble nabopaTopun
CYLLECTBEHHO 3KOHOMAT BpemMs. 3TO BPeMs MOXKHO NoTpaTuTb cornacHo ®roc
Ha GOopmMMpOBaHNE  UCCNEAO0BATENIbCKUX  YMEHWUI  ydalMxcA, KOTopblie
BbIPayKaloTCA B CeAyHOLNX AENCTBUAX:

- onpeaeneHune npobaemsl;
MOCTAHOBKA MUCC/1IeA0BaTENbCKOM
33434M;NNaHMPOBAHME peLLeHunn

3a4au4u;

O O 0o d

NOCTPOEHUE MOAENEN;
BblaBKeHune runotes;d skcnepumenTanbHasa nposepka runotes; O aHanms

AAHHbIX 9KCNEPMMEHTOB UIN HAbAOAEHWIA;

0 dopmynuposaHme BbIBOAOB.



1. NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHUA MPOTPAMMbI BHeypouHoOiA

pearenbHoctn «XUMMUA» ana 9 Knacca ¢ UICNONb30BaHUEM

obopyaoBaHuA ueHTpa «TouKa pocTa» ¢ ONUCAaHUEM YHUBEPCAbHbIX
yuyebHbIX peucTeBuii, gocturaemboix obyuarowmmuca

JINYHOCTHDbIE pe3yabTaThbl

Obyvarowmmca noAy4YnMT BO3MOXKHOCTb 418 (POPMUPOBAHMA  CAedyHoLMX
NMYHOCTHbIX YY/:

O onpeaeneHne MOTMBaUUN N3y4yeHuna yyuebHoro matepuana;

O OLEeHMBaHWE yCBaMBaeMoro y4yebHOro matepuana, Mcxoga M3 COUMANbHbIX U

JTNYHOCTHDbIX LLGHHOCTGVI;

0 nosbiweHne cBoero o06pa3oBaTeNbHOrO YPOBHA M YPOBHA FOTOBHOCTM K
N3Y4YEHUIO OCHOBHbIX UCTOPUYECKUX COOBbITUIA, CBA3AHHbIX C PAa3BUTUEM XUMUMN
n obLiecTsa;

0 3HaHWe npaBun NoBeAeHUs B Ype3BblYalHbIX CUTYaLUAX;

O ouenmsaHme coumanbHolM 3HauMmocT npodeccuii, cBA3aHHbIX ¢ xumwueir; O
BNafeHME NpaBmMnamm 6e3onacHoro obpalleHma ¢ XMMUYECKUMU BeLLLeCTBaMM U

060pyaoBaHNEM, NPOABAEHNE IKOIOTMYECKOMN KYNbTYpbl.

MeTanpegmeTHble pe3yibTaTbl

PeaynamueHsie

Obyyatowmmca nNonyymt BO3MOXKHOCTb AnAa  GOPMUPOBAHMA  CAedytoLmx
perynatueHbIxX YY/:

I uenenonaraHne, BKAKOYAsA MOCTAHOBKY HOBbIX LUenen, npeobpasoBaHue
NPaKTMYECKOM 3aJa4yM B NO3HaBaATE/IbHYK, CAMOCTOATENbHbIA aHaNMU3 YCA0BUMN
AOCTUXEHUA LENN Ha OCHOBE YYETa BblAENEHHbIX YYUTEIeM OPUEHTUPOB
AeNcTBMA B HOBOM y4yebHOM MmaTepuane; NAaHMPOBAHWUE MNYTU [OCTUMNKEHUA
LeNen; yCTaHOBNEHME LENEBbIX MPUOPUTETOB, BblAE/NIEHME aNbTEPHATUBHbIX
cnocob60oB gOCTUKEHUA Lenn u Bbibop Hanbonee apdeKkTMBHOrO cnocoba;

"1 ymeHMe camocToATeNIbHO KOHTPO/IMPOBATb CBOE BPEMA U YyNPaBAATb

| UMm;ymeHune NnpuHMMaTh pelleHmnsa B NpobaeMHOM CUTyaLuu;

I nocTaHoOBKa y4ebHbIX 3a4ay, COCTAB/AEHME MNJiaHa MU

nocnenoBaTeNbHOCTUAENCTBUN;



1 opraHu3auma paboyero mecrta nNpu BbINONHEHUU XUMMUYECKOTO 3KcnepumeHTa; O
NPOrHO3MpPOBaHME pe3ynbTaToB 0by4yeHuMA, OueHMBaHNE YCBOEHHOIO MaTepmana,
OLLeHKA KayecTBa M YPOBHA NOJIyYEHHbIX 3HAaHWUIN, KOPPEKLUMA NaaHa U cnocoba
AencTBMA Npn HeobxoaMMOCTH.

[lo3HasamesbHbIe

ObyyalolWnnca  MNONYYUT  BO3MONKHOCTb ANA  GOPMUPOBAHUA  CAedyHOLLUX

nosHasaTenbHbIX YY/:

0 nouck u BbiaeneHne nHpopmaumm;

O ananus ycnosuit n TpebosaHuii 3a4a4n, Bbi6Op, conocTaBneHmne n o60cHoBaHMe
cnocoba peleHns 3a4a4u;

O BbiGop HanbBonee apdeKTUBHBIX CNOCOBOB peLleHWs 3a4aum B 3aBUCMMOCTU OT
KOHKPETHbIX YCN0BUNA;

O BbigBuskeHne n obocHoBaHWeE rvnoTesbl, BbiIbop cnocoba eé nposepku; O
CaMOCTOATE/NIbHOE CO34aHMNe aNropmuTMa AeATeIbHOCTU NPU peLleHnn npodbaem
TBOPYECKOr0 M NOMCKOBOTO XapaKTepa;

0 ymeHws xapakTepu3osaTh BeLLECTBA MO COCTABY, CTPOEHMIO 1 CBOMCTBAM;

0 onucbisanme ceoiicts: TBEPAbIX, *KUOKUX, rA3006Ppa3HbIX BELLECTB, BblAENEHME UX
CYLLLECTBEHHbIX MPU3HAKOB;

0 n306parkeHne coctaBa NPOCTEMLLINX BEWECTB C MOMOLLbIO XMMMYECKUX dopMyn
M CYLLHOCTU XMMMYECKUX peaKkuuMil C NOMOLLBbI XMMMUYECKUX ypasHeHuin; O
npoBeAeHMe HabnwaeHWI, OnucaHWe MNPU3HAKOB W  YCNOBUM  TeYeHUs
XMMMUYECKUX PEeaKL U, BbINONHEHNE XMMUYECKOTO 3KCNEePUMEHTa, BbIBOAbI Ha
OCHOBE aHaNn3a HabnoAeHUM 3a IKCNEePUMEHTOM, pPeLleHNe 3a4a4, NoJslydeHne
XMMMYECKOM MHPOPMALUM U3 PA3NYHbBIX UCTOYHUKOB;

YMeHMe OpraHM3oBbIBaTb UCC/IeA0BaHME C LIE/Ibo MPOBEPKU FTMNOTES;

yMeHWe Aenatb YMO3aKadeHua (MHAYKTUBHOE M nNo aHanoruu) u sbisoabl; U
yMeHne 06BEKTUBHO OLEHMBATb MHPOPMALMIO O BELLECTBAX U XMMUYECKUX

npoueccax, KpUTUYECKM OTHOCUTBCA K NCEBAOHAYYHOM MHbOPMaLUN.

KomMmmyHUKaGmMuBHble

Obyyalowminca MNoAy4YUT BO3MOXKHOCTb Ana  (GOPMUPOBAHMA  CaedyoLLmnxX

KOMMYHUKaTUBHbIX YY/[:



O noaHoe U TOYHOE Bblpa*XKeHne CBOUX MbIC/ie B COOTBETCTBUMU C 3aa4aMn "

ycnosnamm KOMMYHUKaLU NN,

O aZleKBaTHOE MCMO/b30BaHUE PeYEBbIX CPEACTB ANA Y4acTUA B OUCKYCCUMN U
aprymeHTaLuMu CBOEiN No3uuMu, yMeHMe NpeacTaBAaTb KOHKPETHOE coAeprKaHue C

coobuieHnem ero B NMCbMEHHOM 1 ycTHON dopme,

O onpeaeneHue cnocobos B3aMMoAeNCTBUA, COTPYAHNYECTBO B MOUCKe U cbope

nHpopmaumu;

O
onpeageneHune cnocobos B38I/IMO£I,EIZCTBMH, CoTpyaHN4eCTBO B NOUCKE U c6ope

MHPOpPMaLMK, yd4acTMe B Amanore, NAaHMpoBaHME 0OLWMX cnocoboB paboTsl,
NPOAB/MIEHME YBAXKUTENbHOTO OTHOLWEHMA K APYrMM  y4YalMMCA; OnucaHue
CoAep’KaHMA BbINONHAEMbIX AEUCTBUN C LLEeNbO OPUEHTUPOBKM B MpeaMeTHO-
NPaKTUYECKOM AeATEeNbHOCTU; YMEHMA YYUTbIBATb Pa3Hble MHEHUA U CTPEMUTBLCA K

KoopaAnHaunn pa3nYHbIX I'I03MLI,MI\/'I B COTPYOAHWNYECTBE,

O dbopmynnpoBaTb COBCTBEHHOE MHEHME M MO3ULUI0, apryMEHTUPOBATbL U
KOOPAMHNPOBATb €€ C NO3ULMAMKU NAPTHEPOB B COTPYAHUYECTBE NPU BbipaboTKe

O6LLI|EI'O peweHnAa B COBMECTHOM AeATENNIbHOCTH,

O OCYLLECTB/IATb B3aMMHbIA KOHTPO/Ib U OKas3blBaTb B COTPyAHMUYECTBe
HEeobXoANMMYIO B3aMMOMOMOLLLb;

O nnAaHMpoBaTb 0buwme cnocobbl paboTbl; OCYWECTBAATb KOHTPO/b,
KOPPEKLMIO, OLLEHKY AEMUCTBUIM NAPTHEPA, YMETb ybeXaaTb;

a MCNONIb30BaTb aZeKBaTHble A3bIKOBble CPEeACTBa A/1A O0TOOpPaXKeHUs CBOMUX
YyBCTB, MbIC/IEA, MOTMBOB W noTpebHocTel; oTobparkaTb B peuyn (onucaHue,
0OBbsICHEHME) CcoAepKaHMe COBeplUaeMbIX AeNCTBUM, Kak B dopme TrpoMKow

COUMANM3NPOBAHHOM peyn, Tak U B popme BHYTPEHHEN peuyu;

a pa3BMBaTb KOMMYHUKATUBHYO KOMMNETEHUMIO, UCNOb3Ys CPeacTBa YCTHOM
M NUCbMEHHOM KOMMYHWUKaUuMM npu pabote C TeKcTamum Yy4yebHUKa w
AOMONHUTENIBHOM  NINTEePaTypon,  CNpaBOYHbIMM  Tabauuamu, NpPoOABAATL
FTOTOBHOCTb K YBAa)KEHWID WMHOM TOYKM 3peHus npu obcyXKAeHUW pe3ynbTaToB

BbIMO/IHEHHOM PabOTbI.

[MpedmemHsbie pe3ysbmamebl

O6yualoLWwmnmnca HayumTca:



OnpumeHAaTb OCHOBHble MeToAbl Nno3HaHuA:
HabnaeHne, u3MepeHmne, SKCMEePUMEHT;
O onuncbisatb cBOMCTBa TBEPADIX, KUAKUX, ra3006pa3HbIX BELLECTB, BbIAENAA WX
CYLLLECTBEHHbIE NPU3HAKY;
0 packpblBaTb CMbIC/ 3aKOHa COXPAHEHWA MAcChl BELLLECTB, aTOMHO-

MOJIEKY/IAPHONTEOPUY;

OpasnmyaTb xummyeckune n pusmyeckmne sBaeHus,
0 Ha3biBaTb NPU3HAKM M YCNOBUA NPOTEKAHUA XUMUYECKUX PeaKLMiA;
Ocobnogate npaswuna 6GesonacHoit paboTbl nNpu npoBeaeHUM
OonbiToB; nonb3oBaTbcA  labopaTopHbiIM  obopyaoBaHMEM MU

nocyaow;

nony4atb, cobupaTb ra3oobpasHbie BeWecTBa W  pacno3HaBaTb  MX;
Oxapaktepnsosatb pusnMueckne m XxMmmyeckme CBOMNCTBA OCHOBHbIX KNaccoB
HEeopraHNYeCcKNXx coeaMHeHNN,
OnpoBoauTb ONbITbl, NOATBEPKAAIOLWMNE XUMUYECKME CBOMCTBA U3YYEHHbIX
KNacCOB HEOPraHNYECKNX BELLLECTB;

OpackpblBaTh CMbICA MOHATMA  «pacTBOP», BbIYMCAATb MACCOBYHO

[ONOPACTBOPEHHOTO BELLLECTBA B pacTBOpE,
OrotoBuTh pacTBopsl ¢ onpeaenéHHoO MaccoBoit 4oneit pacTBOPEHHOO
I:lBeu.l,eCTBa;xapa+<Tepv|30|3aTb 3aBMCMMOCTb U3NYECKUX CBOWCTB
BELLecCTB oT ™na

KPUCTANIIMYECKON PELLETKN,

OonpenenaTtb BUA XMMUYECKOW CBA3U B HEOPraHNYECKUX COeAMHEHUAX;
OpackpbiBaTb OCHOBHbIE MONOXKEHUA TEOPUM INEKTPONUTUHECKOWN AMCcoLMaLmu,
COCTaB/IATb YPABHEHUA INEKTPOJUTUYECKOM AMCCOUMALMM  KUCNOT, LEenoYen,

CONlenun peakunit MOHHOro obmeHa;

DpaCKpblBaTb CYLHOCTb OKUCNNTENbHO-BOCCTAHOBUTE/bHbIX peakuui,

onpenenaTb OKNCAUTENb U BOCCTAHOBUTE/Tb,
OcocTtaBnsaTb ypaBHEHUS OKUCANTENIbHO-BOCCTAHOBUTE/bHbIX
Opeakumii;HasbiBaTb GaKTOpPbI, BAUAOLLME HA CKOPOCTb XMMMUYECKOM
|:Ipeam_l,mm;

XapaKTepmnioBaTb B3aMMOCBA3b MeXAy COCTaBOM, CTpoeHunem " CBOMCTBAMMU



HemMeTa/l/10B U MEeTaN/10B;
OnpoBoAnTb ONbITbI NO NOYYEHUIO U U3YYEHUIO XMMUYECKUX CBOMCTB Pa3IMYHbIX
BeLLeCTB;

O rPamoTHO O6pa|.I.I,aTbCFI C Beuwecrsamun B I'IOBCGLI,HGBHOVI HKU3HN.

O6yuyaoLwmimnca NoNy4YnT BO3SMOXKHOCTb HAayunUTbCA:

d
DBbI,EI,BMI'aTb U NPOBEPATb SKCNEPUMEHTA/IBHO TMNOTE3blI O XUMUNYECKUX CBOMCTBAX

Bewecte Ha OCHOBE HUX COCTaBa WU CTPOEHUA, WX cnocobHocTn BCTyNnaTtb B

XUMHNYeCKne peakuymnu, o Xapaktepe U npoayKtax pa3sIM4HbIX XUMUNYECKUX peaKu,Mﬁ;

I:lxa[Z)aKTE‘[I)I/13OBaTb BelwecTBa no CoCrtaBy, CTPOEHUIO U CBOVICTBaM, YCTaHaB/INBATb

NMPUYNHHO-CNeACTBEHHbIE CBA3U MmeXAY AaHHbIMWN XapPaKTEPUCTUKaMU BELLECTBA,

Ococrasnate monekyasipHble M MOJHbIE MOHHbIE YPaBHEHWA MO COKPALLEHHbLIM
MOHHbIM YPaBHEHUAM;
OnporHosuposats cnocoBHOCTb BellecTBa MPOABAATb OKWUCAUTENbHbIE WM
BOCCTAaHOBUTE/IbHbIE CBOMCTBA C YYETOM CTEMNEHEN OKUCNEHUS 3/IEMEHTOB,
BXOAALLMX B €ro COCTaB;
BblABUraTb M MPOBEPATb IKCMNEPUMEHTANbHO TMNOTE3bl O pe3y/abTaTax
BO34€eMCTBUA pa3/INYHbIX GAKTOPOB Ha U3MEHEHME CKOPOCTU XMMUYECKOM
O PeakuMm;Ucnosib3oBaThb NPMOBPETEHHbIE 3HAHUSA ana
9KOJIOTMYECKN  FPAaMOTHOro
noBeAeHUs B OKPYKatloLWwen cpeae;
Oucnonb3oBaTb NPUOBPETEHHbIE KAKOYEBbIE KOMMETEHUMU NPU BbINOJHEHUN
NPOEKTOB N pelleHnn y4yebHOo-uccnesoBaTeNbCkMX 3a4a4 NO M3YYEHUIO CBOWCTB,

cnocobos noay4vyeHuA U pacno3HaBaHUA BELLECTB,

0 o6vextusHo oueHMBaTb MHPOPMALMIO O BELLECTBAX MU XMMUYECKUX MpoLeccax;

I:|OCO3HaBaTb 3Ha4YeHne TeopeTnyeckunx 3HaHUM N0 XMMUU anAa I'IpBKTVI‘-IECKOVI

NEeATeNbHOCTU YeN0BEKa;
0 cospaBatb mogenu n cxembl AN peweHnsa yuebHbIX U no3HaBaTeIbHbIX 3a4au;
Ononmvmatbh HeobxogmmocTb cobnogeHna npeanucaHuii, npeanaraembix 8

MHCTPYKLMAX NO UCNOIb30BAHMUIO JIEKAPCTB, CPeACTB ObITOBOM XMMUN U Ap.



2. COAEPXAHUE NPOrPAMMbI BHeypouYHOU AeATENbHOCTH
«XUMUA» pna 9 Knacca (34 vaca) c

ucnonb3oBaHuem obopyaosaHua undposoii nabopatopum «TouKa pocrta»

Pasgen 1 Xumunueckaa naboparopusa(1l yac)

MpaBuna TeXxHUKK 6e30nacHOCTM NpU NPOBEAEHUN UCCAEA0BAHUN, MeANLUHCKUE
anTe4ykn nepBOM MOMOLM B KabuHeTe XUMUU. WHCTPYKTaXX NO TexXHUKe

6e3onacHoCTW.

XpaHeHne maTeprasioB U PeakTUBOB B XMMMYECKON nabopaTtopum

Pa3aen 2. BewecTBa, KOTopble HAac OKpyKatoT (9 yacos) MpocTbien
C/NIOKHble BellecTBa. XMMUYECKUE 3/IEMEHTDI.

Na6opatopHbiii  onbiTN21

«MonyyeHne KMCNOpPOAa U3 NEPEKMUCU BOLAOPOAA,A0KA3ATENbCTBO €r0 HANUUUAY.

Boga B macwtabe nnaHetbl. Pr3nyeckme CBOMCTBA, NapaLOKCbl BOAbl, CTPOEHME
BoAbl. MoKasaTenn KayectTsa Boabl. MccnepoBaHue BoAbl M3 pasHbIX MCTOYHUKOB
Na6opatopHbiit onbiTN22«OnpeaeneHne BoAONPOBOAHOM U AUCTUNNNPOBAHHOM
BOAbI»

Na6opatopHbiit onbiTN23«OKpacka MHAMKATOPOB B HEUTPANbHOM cpeae»

Paspgen 3. lBneHusn, npoucxogawme c sewecrsamm ( 2 yaca)

Ynctble BewectBa M cmecu. Knaccudukauma cmecen. Cnocobbl pasgeneHus
CMecen: [AencTBMe MarHuTom, oTcTamBaHue, ¢GUAbTPOBAHME, BbiNapMBaHue,

KpucTannumsaums, AUCTUNNALNS

MpakTnueckaa pabota N2l « ouncTKa BOAbl M BO3AyXa OT TBEPAbIX HaCTULLY

Pa3aen 4. OcHOBbI 3KCNepuMeHTabHOU Xumuun(8 uacos)

Mpaktnueckaa  pa6bora Ne2«OnpeaeneHne TemnepaTypbl KPUCTANAMU3ALUM
BellecTBa»

dunsnyeckne n xummyeckue ABneHus. BolgeneHmne n nornoweHmne tenaa — NpMsHakK
XUMUYECKON peaKkunm.

MpakTuueckana pabora N23 «3K3oTepmunYecKasa peakLmna»

MpaKkTuueckana pabota N24 «3HAOTEpMMYECKAA peakLmusa»



CKOpOCTb XUMNYECKUX peaI-(LI,VIl';I. Xumunyeckue npespaweHunA. Xumunueckue
peaxkynn. Xnmunueckume YpPaBHEHUA. BbinonHeHue TPEHNPOBOYHDbIX ynpamHeHMﬁ
no COCTaB/1EHUNIO ypaBHEHVIl\/’I XUMHNYEeCKUX peaKu,Mf/i. TuUnNbl XMMHNYECKUX peaKLLMVI.

MpakTrueckas pabora Ne5» Tunbl XMMUYECKUX PeaKLUN»

Pasaen 5. OCHOBbI 31E€KTPOAUTUYECKON auccoumnaummn(7 yacos)
INEeKTPOAUTUYECKAA ANCCcoUMaLmMA — raBHOE YCNOBME NPOTEKaHUS peaKkuui
BPacTBOPaXx. DNEKTPOIUTUYECKAA ANCCOLMALMA KUCOT , LLEIOYEN N CoNen.

MpaKkTnyeckana pabora Ne6 «INEeKTPONUTNYECKan anccoumnauma»
MpakTnueckasa pabotaNe7 «CunbHbie U cnabble 3NEKTPONUTLI»

MpakTrueckana paboraNe8» BansHue TemnepaTtypbl Ha AUCcoumaumio».
MpakTnuyeckan pabora N29 «BanaHme KOHUEHTPaLMM pacTBOpPA Ha
auccoumaymion

PeweHne 3KcnepuMmeHTanbHbIX 33434 N0 Teme  «INEeKTPOAUTUYeCKas
auccoumaumar.

Pa3aen 6. MpakTUKyM No U3y4eHUIO CBOMCTB BeLLEeCTB OCHOBHbIX K1accoB
HeopraHMYecKux coeauHeHuin.(7 yacos) OKcmabl: Knaccuduraums,

HOMEHK/1aTypa, CBOMCTBA, NO/ly4eHUE, MPUMEHEHME.

Na6opatopHbiit onbiT N24. HabnwogeHne pacTBOPUMOCTM OKCUMAOB aNtOMUHMA,

HaTPM1A, KanbUUA U Mean B BOAe.

Mmapokcnabl. OCHOBAHMA: KnaccMdpuKaumna, HOMEHKNATYpa, NONYyYEHHUE.

MpakTuueckana pabora N210 « OnpeaeneHne PH pacTBOpoB»

Mpaktnueckaa  pabora Nell «Peakuua HenTpanusauum
B3amopenctBnernapokcmaa HaTpma ¢ CONAHOM KUCAOTOM»

AmdoTepHble oKcuabl 1 rmgpokemabl. Kncnotbl. Coctas. Knaccmpumkauyms.

HomeHKnaTypa. lNonyyeHne KUCNOT. XMMUYECKUEe

cBoMCTBa KucnoT JlabopaTtopHbiv onbiT N26.

«B3ammopencteue MmeTannoB (marHuma, LUMHKa,

enesa, meam) ¢ pacTtBoOpamm KUCNOT.»

Conn. Knaccudukauma. HomeHknatypa. Cnocobbl nonyyeHma conen. CBoicTBa

conen



YyebHO-TemaTHUYECKUM NNaH

Ne 2 «[Mony4yeHune
Kucnopoaa us
nepekucu
BOAOpPOAa,
[,0Ka3aTenbCTBO ero
HaAnYmnA».

Ne | Tema ypokKa Kon-so ®opma 3aHATUA | OCHOBHbIE y4ebHble AeACTBMA yYaLLMXCA
n/n yacos
Pasaen 1 Xumunueckana naboparopusa(luaca)

1 MpaBuaa TeEXHUKK 1 NHCTpYKTaX. 3HaTb NpaBuna TeXHWKK 6e3onacHOCTM Npu
6e3sonacHocTv npu 3HAaKOMCTBO C | npoBeAeHMM NCCNeA0BaHNIA. 3HaTb COCTaB
npoBeAeHNu XUMUYECKOMN MeANLMHCKOM anTeYKM U YMETb OKa3aTb
nccnenoBaHum, nabopatopueit | NEPBYIO MEAULIMHCKYIO MOMOLLb
MeaUUMHCKNe
anTeykn nepBomn 3HaTb KNaccMdPUKaLMIO PeaKTMBOB NO rpynnam
nomowy B KabuHete XPaHEHUA N NX AeCTBUE Ha OPraHuU3M.
Xumnun. NMpaBuALHO 0OGOPMAATL XUMUYECKMIA
MHCTpYKTaX
16 TexHUKe 9KCNEePUMEHT
6e3onacHOCTW.

XpaHeHune
MaTepuanos
NPEaKTUBOB B
XMMUYECKOM
nabopaTtopumn
Pasgpen 2. BewecTsa, KOTOpble Hac oKpy»atoT (7 Yacos)

2 MpocTble n cnoxkHble | 1 Nlekuuna JOoMKHbI 3HaTb: onpeaeneHmne atoma,
BelLecTBa. NabopaTtopHa NPOCTOron CIOXHOIMo BELLeCTBa, OTn4une
Xumumnyeckue ﬂpa6o1’a No 1 CMeCU U CNOXKHOro BelecTsa [JONXKHbI yMETb:
3N1EeMEHTbL. pPa3nMyaTb NPOCTbIE U CNOXKHbIE BELLECTBA,

CMECU M CNOXKHbIe BeLLecTBa

3 J1/0 Ne1. 1
O3HakomneHune ¢
o6pasuamm NpocTbix
N CNIOXKHbIX BELLECTB

4 NabopaTtopHas paboTa| 1 N./p. JKcnepMMeHTaIbHO onpeaennTb

coaepraHnekmcnopoda




Boaa B macwitabe 1 Kpyrnbih cton | YMeHUe xapakTepr3oBaTb CBOWCTBA BOAbI
NJaHETbI. (XMMHYecKkmne cBOMCTBA OCHOBHbIX K/1acCOB

dusnyeckmne HeopraHUMYecKmX BeLLecTs),
CBOWCTBA, NapagoKChl

BOAbI, CTPOEHME
BOAbI

MNokasaTenu Kayectsa | 1 NabopaTopHasn YMmeHue xapaKTepm3oBaTb CBOMCTBA BOAbI
BObl. pabora (xMmunyeckune cBocTBa OCHOBHbIX K/1acCOB
HeopraHMYeCcKnX BELLEeCTB),

UccnepoBaHue 1
BOAbIN3 Pa3HbIX
MCTOYHUKOB
NabopaTtopHan
pabota Ne3
«Onpepgenenune
BOAOMPOBOAHON M
ONCTUNNNPOBAHHO

n
BO/bI»

NabopaTtopHas 1
paboTa No4
«OKpacka
WHAMKATOPOB B
HelTpasnbHOM cpeae»

Pasaen 3. fiBneHusn, npoucxogauwme c sewecrtsamu ( 3 yaca)

Yncrble BelecTsa u 1 Nekuua. ChopmmpoBaTb NOHATUA O YUCTOM BELLECTBE U
cmecu. ObcyxaeHne, | cmecu BelecTs

Knaccuoumkauyma

cmecen.

Cnocobbl 1 YMeTb XxapaKkTepn3oBaTb CYLLHOCTb NOHATUM
pasgeneHuacmecei: YUCTble BELLECTBA U CMEeCK 1 cnocobbl
AeNCTBUE MArHUTOM, pa3saeneHma cmecemn

oTCTanBaHwue,

dunnbTpoBaHHUe,

BblNapuBaHue,

KpucTanausaums

AuCcTUNNALMmA.

MpakTnyeckan 1 MpakTnyeckaa | 3aKpenuTb MNOHATMA O YMCTOM BeLLecTBe U
pabota Nel «YucTbie pabota cMmecu BellecTs

BeLwecrtsa h cmecmu»

Paspen 4. OcHOBbI 3KCNepuMeHTaNbHO Xumun(8yacos)




12 | MpakTuyeckas 1 MpaKtnyeckas | Mcnonb3oBaHWe NpaKTUYeCcKUx pabot ana
pabota paboTa Nno3HaHus OKpy:Katowero Mmupa
Ne2«OnpegeneHu pPassIMYHbIX  METOAO0B (HabnogeHue,
eTemnepaTypbl n3mepeHue, onbIT, 3KCNEPUMEHT,
Kpuctanamsaumu Mo4enuMpoBaHue 1 ap.)

BelLecTsa»

13 | dusmueckune u 1 Jlekyma MO3HAaKOMUTBLCSA C BaXKHENLLUMU XUM.
XUMHn4eckue NOHATUAMMN: GU3NYECKME U XMMUYECKME
ABNEHUA. ABJIEHUA, XMMUNYECKasA peaKkuus;
Bbipenexnen YMEHMEOTNIMYATb XMMUYECKME peaKLMm
nornouLeHue Tenna or
~ pUsHaKk: PU3NUECKNX ABNEHN
XUMUYECKOU
peakuum

14 | MpakTnyeckas 1 MpaKtuyeckaa | Mcnonb3osaHue NPAKTUYECKMX n
pabota Ne3 paboTa NabopaTopHbIX pabor, HECNOXHbIX
«IK30TEepMMYeCcKan JKCNEPUMEHTOB  ANA  [0Ka3aTenbCTBa
peakuuna» BblABUIaeMbIX npeanonoXeHni;

15 | MNpaKTnyeckas 1 MpakTnyeckasa | onucaHMepesyNbTaToB 3TUX paboT
pabota Ne4 paboTa
«IHpOoTEPMMYECKasA
peakumna»

16 | CkopocTb 1 KonnektnsHaa | 3HaTb onpeaeneHne CKOpOCTH
XUMMUYECKUX paboTa XMMUYECKOMPEAKLUM U €€ 3aBUCUMMOCTb OT
peakumm YCNOBWUIA NPOTEKAHMA peakunun. NMoHUmaTb

3HaYeHne TepMMUHOB «KaTanusaTtop»,
KUHTUOBUTOPY,
«pepmeHTbI».

17 | Xumunyeckume 1 KonnektneHaa | YmeHue XapaKTepusosaTb OCHOBHble
npespaLleHma paboTa NONOXEeHNA aTOMHO -MOJIEKYNAPHOrO
Xumunyeckune YYEeHMA,MOHMMATb €ro 3HaYeHune
peakuunm.

18 | TMNbl XMMUYECKNX 1 YMeHne onpeaenatb peareHTbl U NPOAYKTbI
peakumm peakumn; pacctaBnATb KO3PPULNEHTDLI B

19 MpaKTnyeckan 1 MpaKTMyeckana | ypaBHEHMAX peaKLMii Ha OCHOBE 3aKOHa
paboTta Ne5»Tunbl paboTa COXpaHEeHMUA Macchl BeLLLecTB
XUMUYECKUX
peakummn»

Paspen 5. OCHOBbI 31€KTPOAUTUYECKOU auccoumaumnu(7 yacos)
20 | DneKkTponuTnyeckas 1 Nekuuna 3HaTb onpeaeneHma NOHATUN KINEKTPONTY,

Anccoumayma -
rnasHoe ycnosue
NpoTeKaHUA

peakumm

B pacTBOpaXx.

«KHEINEKTPONINTY, «INEKTPONUTUYECKAA

anccoumaumay




21 | DneKkTponuTnyeckas «Mo3sroeoi 3HaTb onpeaeneHma NOHATUN KKUCNOTay,
amccoumayma KMCnor, LWTYPM», «OCHOBaAHME», KCONb» C TOYKM 3pPEHMUA TEOPUN
Lesioyen u conen. ObceyKaeHue 3NEeKTPONUTUYECKOM guccoumnaunmn. Ymetb

06bACHATbL 06LLME CBOMCTBA KUC/TOTHbIX U
LLENOYHbIX PAaCTBOPOB HA/IMYMEM B HUX NOHOB
BOAOPOAA U TMAPOKCUA, - NOHOB
COOTBETCTBEHHO, a TaKXKe COCTaBNATb
YPaBHEHUA 3/IEKTPOSIUTUYECKON
ANCCOLUMALMUKMUCIOT, OCHOBAHUIN U CONEN.

22 | lNpaKTnyeckas MpakTnyeckasa | lMpounniocTprupoBaTb 3KCNEPUMEHTOM
pabota Ne6 paboTa KNlaCCUPUKaLMIO BELLLECTB Ha 3NEKTPOAUTLI U
«INeKTpoNnUTMYECKan HE3NEeKTPOUTBI
anccoumayman

23 | lpaKTnyeckas 3aKpenuTb NOHATUA KCUbHbBIN» U «CNabbIA»
paboTtaNe7 3NEeKTPONUT.

«CunbHble n cnabble
3NIEKTPONNTLIN

24 | MpaKTMyecKasn NmeTb NpeacTtaBaeHne o poau Temnepatypbl
paboTtaNe8» B3/IEKTPOSIUTUYECKOM ANCCoLMaLLUM
Bnunaxue
TemnepaTypbl Ha
auccoumaumio»

25 | lMpaKtnyeckasn MNpakTnyeckaa | MmeTb NnpeacTaBieHne 0 BAUAHUU
pabota Ne9 paboTa KOHLLeHTpaUMM pacTBOpa 3/1EKTPOINTA Ha
«Baunaxue €ro3/1eKTPOIMTUYECKYHO AMCCOLMaLMIO
KOHLEHTpauu
MpacTeopa Ha
auccoumaumio»

26 | PeweHune PeweHun YMeTb OCYLLLEeCTBAATb XMMUYECKME ONbITbl HA
9KCNEepUMEHTANIbHbIX e3agad 3HaHWME Ka4YeCTBEHHbIX PeaKLMin; COCTaBAATb
33434 no reme NOJIHblE N COKPALLEHHbIE MOHHbIE YPAaBHEHNA
«DNEeKTpoNnTN4ecKan HeobpaTUMBbIX peakuuii U PasbACHATb UX
auccoumauma» CYLLHOCTb. XapaKTepmn30BaTb YC/IOBUA TEYEHUA

peakuui, Maywmx 40 KoHLA, B pacTBopax
3N1EeKTPOINTOB

Paspen 6. npaKTMKyM no U3y4yeHuio CBOMCTB BelwecTB OCHOBHbIX K/1aCCOB HEOPraHN4YeCKux

coeguHeHwuii(7 yacos)

27 | OKcuabi: Kpyrabii cton, | YMeHue Ha3biBaTb COEANHEHUA U3YYEHHbIX
Knaccudukaums, N/p. Knaccos (OKCMA0B); onpeaensTb
HOMEHKNATYpPa, NPUHAANEXHOCTb BELWECTB K
CBOICTBA onpeseneHHOMYKAACccy COeEANHEHWNM

’
nonyueHue (oKCcnaam); xapaktepm3oBaTb XMMUYECKME
’
NpUMeHeHMe. CBOMCTBA OCHOBHbIX K/1aCCOB
J1a6opPaTOPHbIN ONbIT HeopraHM4YecKkux BeLLecTs(oKkCcKMaos);
Ne4Ha6ioaeHne COCTaBNATb dopmynbl
HEOPraHMYeCKNX COEANHEHWNIN U3YYEHHbIX
PacTBOPMMOCTH
Knaccos (oKcmaos)
OKCWA,0B a/IIOMUHMUS,
HaTpuA, KanbLua U
Meam B BoAe.




28 | lpaKtnyeckas MpakTnyeckaa | CoopmunpoBaTb npeacTtaBaeHme o PH Kak o
pabota Nel0 « paboTa XapaKTepUCTUKe cpes
Onpegenenune PH
pacTBopoB»

29 | lMpaKTnyeckas M3yunTb CYLIHOCTb peakummn HeNTpaansauum
pabota Ne15
«Peakuua
HenTpaansaumm
B3ammopeicrtem
e
rMOpPOoKCcMAaa HaTpma C
CONAHOM KMCNOTOM»

30 | AmdoTepHble oKCcUAabl JoKknaapl YmeHue XapaKTepun3osaTb XUMUYECKME
N TMOPOKCUAbI. CBOMCTBA OCHOBHbIX K/1aCCOB HEOPraHUYECKMX

coegmMHeHnn (ampoTepHbIX HEeOPraHNYeCcKmx
coeINHEHNI)

31 | Knucnotbl. CocTas. KonnektneHasa | YmeHUWe Ha3biBaTb COEANHEHNSA U3YUYEHHbIX
Knaccudumkaums. paboTa Knaccos (KMCNoT); onpenensatb
HomeHknatypa. NPUHAANEXHOCTb BELLECTB K
MonyyeHne KNCNOT. onpeaeneHHOMYKNACCY COeaUHEHUN

(KncnoT); ymeHue coctaBnAaTb Gopmynbl
HeopraHMYecKmx
COeANHEHNIM N3YYEHHbIX KNAacCcoB

32 | Xumunueckue KonnektneHasa | YmeHUWe cOCTaBAATb YPAaBHEHUA XMMMUYECKMX
CBOWCTBA Kucnot paboTa peakuMn, XapaKTeEPU3IYIOWMX  XMMUYECKUE
NabopaTopHbIi onbIT CBOWMCTBA KWUCNOT, YMeEHMUE
Ne6. pPacno3HaBaTbOMNbITHbIM MNYTEM
Bsaumogpeiicteune pPacTBOPbI KUCNOT U LLLEIoYEN
MEeTaNNoB (MarHus,

LUMHKa, enesa,
Mmegm)c pacTBOpamm
Kucnot

33 | Conw. KonnektneHaa | YmeHue coctasnatb Gopmybl
Knaccuoukauyms. paboTa HEeOopraHMYeCcKMX COeANHEHWNI N3YYEHHbIX
HomeHknatypa. Knaccos (conemn); ymeHue HasblBaTb
Cnocobbl nonyyeHums coeaMHEeHNN U3y4yeHHbIX Knaccos (conen);
coneii ColicTBa onpeaensaTb NPUHAANENKHOCTb BELLLECTB K
conen onpeaeneHHOMY Knaccy coeguHeHui (conen);

YMEHMe cocTaBATb POopMY/ibl HEOPraHMYECKMX
coeguHeHnn

34 | Ypok o6obueHune MNopseneHue ntToros




MepeyeHb AOCTYNHbIX UCTOYHUKOB MHPOpPMaL KN

B pasgene npeacraBneH CNMCOK KHWUT U CCbIJIOK Ha CaunTbl, B KOTOPbIX bonee
I'IOﬂ,p06HO ocselweHbl pa3/zinyHble aCMeKTbl pacCmaTpuBaembiX BOMPOCOB. Nx
MOXHO PEKOMEHAOBATb KaK y4UTENIO, TaK U O6y‘-laeMbIM, npoAsmMBLLMUM UHTEPEC K

n3ydyaemom teme

1. Bacunbes B.M., Mopososa P.I[., KouepruHa J1. A. [MpakTUKym no
aHanuTnyeckom xummu: Yueb. nocobume ana sysos. — M.: Xumusa, 2000. — 328 c.

2. Tpocce 3., BanicmaHTenb X. Xumua gna ntobosHatenbHbiX. OCHOBbI XMMUUK
3aHMMaTenbHble onbITbl. FAP. 1974. MNep. c Hem. — J1.: Xumuna, 1979. — 392 c.

3. [Hdepnronby B. ®. Mup Boapl. — /1.: Heagpa, 1979. — 254 c.

4. HMunmn O. M. O6bwan xummsa. MpakTMkym L-munkpo. PykoBoacTeo ana
cTyaeHtos. — M.: My, 2006. — 322c.

5. Wcnonb3oBaHue undppoBbix NabopaTopuii Npu obyYyeHUU XMMUN B
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