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Pabouyas nporpamma no xumuu ansa 8-9 Knaccos ¢ UCNOSIb30BaHUEM
obopyaoBaHus «LLIkonbHOro KBaHTOpUYMa»
NMoacHUTenbHasa 3anucka

[aHHas obpasoBaTenbHana nporpamma obecneynmBaeT YCBOEHME YYAWMMUCA BaXKHEMLMX XMMUYECKUX 3aKOHOB,
TEOPUN U NOHATUM; GOPMUPYET NPeACTaBAEHUE O POJIU XMMUWU B OKPY)KAIOLLEM MUPE WU KU3HKU 4YenoBeKa. MNpu aTtom
OCHOBHOE BHUMaHWE yAeNaeTcs CyLHOCTU XMMUYECKMX PeaKLLMin N MeToAam UX OCYLLECTB/IEHMA.

OAHUM M3 OCHOBHbIX MPUHLMMNOB NOCTPOEHMA NPOrPaMMbl ABAAETCA NPUHLMM AOCTYMNHOCTU. DKCNEPUMEHTA/IbHbIE
[laHHble, NONYyYEeHHble YYalWUMMUCS NPU BbINOJHEHUN KOJIMYECTBEHHbIX OMbITOB, MO3BONAIOT YYALWMMCA CaMOCTOATE/IbHO
[leNnatb BbIBOAbI, BbIABAATb 3aKOHOMEPHOCTU. [oaxoapbl, 3a/I0KEHHblE B COAEP’KaHME Nporpammbl Kypca, co3aatoT
HeobxoauMble YCNOBUA AN CUCTEMHOIO YCBOEHMSA YYalMMWUCS OCHOB HayKu, ana obecneyeHWs pa3BMBAOLWEro U
BOCNUTbIBAIOLWLErO BO3AENCTBMA ODOy4YeHMA Ha JIMYHOCTL y4yauleroca. dopmupyemble 3HAHMA AOJNXKHbI CTaTb OCHOBOW
cUCTEMbI YOEXAEHUIN WKOMbHMKA, LEeHTPaNbHbIM AAPOM €ro Hay4Horo MmpoBo33peHus.Ha 6ase ueHTpa «Toyka pocTa»
obecneumBaeTca peanmsauma obpas3oBaTeNbHbIX NPOrPaMM eCTECTBEHHO-HAYYHOM U TEXHONOIMYECKON HanpaB/leHHOCTEN,
pa3paboTaHHbIX B COOTBETCTBUM C TPebOBaHMAMM 3aKOHOAATENbCTBA B chepe 06pa3oBaHMA U C YYETOM peKomeHAauuni
denepanbHoro onepaTtopa yuebHoro npegmeTa «XuMuns».

O6pa3oBaTtenbHaA Nporpamma no3BONAET: WHTErpupoBaTb peanmnsyemble NoAxonbl, CTPYKTYPY U coaepiKaHue npu
opraHu3auum obyyeHuns xmumum B 8—9 Knaccax, BbICTPOEHHOM Ha 6as3e ntoboro n3 AOCTYMNHbIX y4ebHO-MeToaNYECKUX
KomnneKkcos (YMK).

Mcnonb3oBaHue obopyaoBaHua «TouKa pocTa» npu peanusauumn aaHHoi ON Nno3soaseT co3aaTthb YCA0BUA:

+ ONA PaclUMPEHUA CoAePKaHUA LKONbHOIO XMMMYECKOro obpasoBaHus;

+ ONA NOBbIWEHMA NO3HABATE/IbHOM aKTUBHOCTM 0OYYaIOLMXCA B €CTECTBEHHO-Hay4YHOM 061acTu;

+ ONA Pa3BUTUA TNYHOCTM pebEHKa B npouecce 0by4yeHMa XMMKuK, ero cnocobHocTten, GopMnpoBaHMNSA U
YO0BNETBOPEHUA COLMANbHO 3HAYMMbIX MHTEPECOB M NOTPebHOCTEN;



+ ANna paboTbl C 043aPEHHBIMU LWKONbHUKAMM, OPraHM3aLmnm Ux pa3BUTUA B Pa3IMYHbIX 061acTax obpasoBaTenbHOM,
TBOPYECKOM AeATE/IbHOCTM.
BeepeHue

B obyyeHnn xumum 60nblIOe 3HAYEHME MMEET IKCMEepUMEeHT. AHanusnpys pesynbTaTbl NPOBeAEHHbIX OMbITOB,
yyalmeca yberkpatoTca B TOM, YTO T€ UAM UHble TEeOpPeTUYecKMe npencTaBNeHUs COOTBETCTBYIOT WM MpoTMBOpeYaT
peanbHOCTU. TONbKO OCYLLECTBAAA XMMUYECKUIA IKCMEPUMEHT MOMKHO NPOBEPUTb AOCTOBEPHOCTb MPOrHO30B, CAE/MaHHbIX
Ha OCHOBaHWW Teopuu. B npouecce sKcnepuMmeHTaNbHOM PaboTbl yyawmeca NpMobpeTatoT ONbIT NO3HAHWUSA PeasibHOCTH,
ABNAOWMNACA BaXKHbIM 3Tanom GOPMUPOBAHUA Yy HUX YOEXKAEHWUI, KOTopble, B CBOK ouyepenb, COCTaBAAIT OCHOBY
Hay4YHOro MMUPOBO33PEHUs. Peanusaums yKasaHHbIX Lenei BO3MOXKHA MPU OCHALLEHMU LWKONAbHOrO KabuHeTa XMmuu
COBPeMeHHbIMU nNpubopamn n obopyaoBaHMEeM. B pamkax HaUMOHaNbHOro npoekta «O6pasoBaHWe» 3TO CTaso
BO3MOXKHbIM b6narogapa co3gaHuio B 06ueobpasoBaTeibHbIX OPraHU3aLMaAX, PAcMoIOKEHHbIX B CEIbCKON MECTHOCTU U
MasblX ropogax, LeHTpoB 06pa3oBaHUA €CTeCTBEHHO-HAy4YHON M TEXHONOTMYECKOW HanpaB/ieHHOCTENW «TOYKM pocTay.
BHeapeHue 3Toro obopyaoBaHWMA MO3BONMT KAuyeCTBEHHO WM3MEHUTb Mnpouecc obydeHus XuMmuU. KonuyecTBeHHble
3KCMepUMEHTbI MO3BONAT NO/YYaTb AOCTOBEPHYIO MHPOPMALMIO O MPOTEKAHUN TEX UAN UHBbIX XMMUYECKUX Npoueccax, o
CBOMCTBAxX BellecTB. Ha ocHOBe NMONyYEHHbIX 3KCNEPUMEHTANbHbIX AaHHbIX 0By4aemble CMOTyT CaMOCTOATE/NIbHO AeNaThb
BbiBOAbI, 0606WaTb pe3ynbTaTbl, BbIABAATbL 3aKOHOMEPHOCTWU, YTO OAHO3HA4YHO OyaeT cnocobCcTBOBATb MOBbILEHMUIO
MOTUBALMMN 0BYYEHUSA LKONbHUKOB.

LleHTpbl 06pa3oBaHWA ecTecTBeHHO-HAay4YHOW HanpaBAeHHOCTM «TouyKa poCcTa» CO34aHbl C LENb Pa3BUTUA Y
oby4yatolmxca ecTeCTBEHHO-Hay4YHOM, MaTeMaTU4YecKomr, MHGOPMaLMOHHOM FPAaMOTHOCTU, GOPMUPOBAHUA KPUTUYECKOTO U
KPeaTMBHOIrO MbILW/IEHUS, COBEPLUEHCTBOBAHMA HABbIKOB €CTeCTBEHHO-HAay4YHOW HaMpPaBAEHHOCTW, a TaKXe AN
NpaKTUYecKom oTpaboTKM yuebHOro matepumana no y4ebHbiMm npeametam « Pusmka», «Xumua», «bnonorma» .

Lienb v 3apaumn

+ Peanusauma OCHOBHbIX 00LWe06pa3oBaTe/ibHbIX MNpPOrpamMm Mo Yy4ebHbIM MpeaMeTamM ecTeCTBEHHO-Hay4yHOM
HaMpaB/IEHHOCTW, B TOM YMC/1e B paMKax BHEYPOUYHOM AeATe/IbHO CTU 0byyatowmxcs;



. pa3paboTKa U peanusauMa PasHOYPOBHEBbIX AOMOJHUTENbHbIX 06Weobpa3oBaTeNbHbIX NPOrPaMM €CTECTBEHHO-
Hay4YHOM HaNPaBNEHHOCTU, a TaKXKe UHbIX NPOrpPamm, B TOM YMC/E B KaHUKYNAPHbIN nepuoa;

+ BOBJIEYEHME YYaLLUXCA U NeJarormyeckmx paboTHUKOB B MPOEKTHYIO AeATeNbHOCTb;

. OpraHu3aums BHey4yebHOW AEeATeNbHOCTM B KaHWKYAAPHbIA nepuoa, pa3paboTKa M peannsauma COOTBETCTBYHOLLUX
obpasoBaTeNibHbIX MPOrpamm, B TOM 4ucCae ANA narepeil, OpraHM3oBaHHbIX 06pa3oBaTeNbHbIMM OpPraHM3auMAMKU B
KaHWKYNSPHbIY Nepuoa,;

+ MOBbIWEHNe NpPodeccMoHaNbHOro MacTepcTBa NegarormyeckMx PaboTHUKOB LLEHTPA, Peasin3ylolinX OCHOBHbIE U
AONONIHUTENbHbIE 06LWeobpa3oBaTeNbHbIe NPOrPaMMbl;

Co3spaHune ueHTpa «TouyKa pocTa» npeanonaraet passuTue obpasoBaTesibHOW MHPPACTPYKTYpbl 06LeobpasoBaTebHOM

opraHunsauunun, B TOm 4Yncae oCHaleHme o6u.|,eo6pa3OBaTeanoV1 opraHu1sauunnm:

+ obopypoBaHuem, cpeacTBaMM OOyyYeHMA M BOCMUTAHMA AN M3ydeHUA (B TOM YMC/e 3IKCNEepPUMMEHTasIbHOro)
npegMmeToB, KypcoB, AWUCUMMAMH (Moaynen) ecTecTBEHHO-HAy4yHOM HAMNpaBAE€HHOCTM NpPU  peanus3aumm  OCHOBHbIX
obweobpazoBaTeibHbIX NPOrpPamMm M A0NOAHUTENbHDBIX 06LWe0bpa3oBaTENbHbIX NPOrPAaMM, B TOM YMCAE A5 pacluMpeHUn
cogeprkaHua yyebHbix npegmeToB « Pusmka», «Xumua», « buonorna»;

- obopypoBaHuem, cpeacTtBamum o0bOyyYyeHMAs W BOCNUTAHMA ANA peanvsauum nporpamm  LOMOJHUTENbHOIO
06pa3oBaHMA ecTeCTBEHHO-HAY4YHOW HAaNpPaB/IEHHOCTY;

+  KOMMNbIOTEPHbIM U UHbIM 060pYyA0BaHMEM.

MpodunabHbIN KOMNAEKT 060pya0BaHUA MOXKET ObiTb BbibpaH Ana 0buweobpa3zoBaTeibHbIX OpraHU3aUnii, UMeLWmx

Ha MOMEHT CcO034aHuA UeHTpa «To4yKa pocTa» Habop cpeacTB 0Oy4YeHMA M BOCMUTAHUA, MNOKPbIBAKOLWINIA CBOUMM
OYHKLUMOHANbHbIMM BO3MOKHOCTAMM H6a30Bble NOTPEOHOCTM NpU MU3yYeHUU y4ebHbIx npegmeToB «Du3nKa», «Xumua» u
«buonorusa» .

MepeyeHb:  MMHUMANbHO Heobxoaumblie OYHKUMOHANAbHbIE M TEXHUYECKMe TpeboBaHMA U  MUHUMaNbHOE
KonmyectBo 060pyaoBaHMA, PacXoAHbIX MaTepmnanos, CpeacTB 0by4eHMA M BOCNUTAHUA AN1A OCHALLEeHMA LUeHTPoB «TouKa
pocTa», onpeaenatoTca PerMoHasbHbIM KOOPAMHATOPOM C y4éTom [lpumepHOro nepeyHa obopyaoBaHMA, PACXOAHbLIX
MaTepunasios, CPeAcTB OOYYEHUA U BOCNUTAHUA ANA CO34aHMA U obecnedyeHna GYHKUMOHMPOBAHMA LLEHTPOB 0bpa3oBaHums
€CTEeCTBEHHO-Hay4YHOM HanpaBneHHOCTM «ToyKka pocTa» B 06uweobpa3oBaTe/ibHbIX OPraHU3auuMaAX, PaCNONOXKEHHbIX B

Ce/IbCKON MEeCTHOCTM U Manbix ropogax.



MpodunbHbIN KomnnekT obopyaosaHma obecneunsaeT 3pHeKTUBHOE AOCTUXKEHMEe 0b6pa30oBaTe/ibHbIX Pe3yNbTaToB
obyyaloWMMMCA NO MNPOrpaMmMam ecTeCTBEHHO-HAay4YHOW HanpaB/feHHOCTN, BO3MOMKHOCTb YrAYyBNEHHOro M3yyeHuA
OTAENbHbIX NPeameToB, B TOM Yucne ans GopmMpoBaHNA M306peTaTenbCKOro, KPeaTMBHOIO, KPUTUYECKOrO MbILLAEHUS,
Pa3BUTMA GYHKLUMOHANbHOW TPamoTHOCTM Yy O6y4alolmMxca, B TOM 4YMUCNe eCTeCTBEHHO-HAay4YHOW M maTemMaTU4YecKoM.
JKCNEePUMEHT ABNAETCA WCTOYHUKOM 3HAHUA WU KPUTEpUEM WX WMCTMHHOCTM B HayKe. KoHuenuua COBPEMEHHOro
obpasoBaHMA noApa3ymeBaeT, YTO B Y4eOHOM IKCMEPMMEHTe BeAyllylo PO/Jb AO0NXKEH 3aHATb CaMOCTOATENbHbIN
nccnenoBaTeIbCKUM YHEHUUYECKUIA SKCNEPUMEHT.

CoBpeMeHHbIe 3KCMepPUMEHTA/IbHbIE UCCNeA0BaHMA MO XMMUWU yKe TPYAHO NpeacTaBUTb 6e3 MCnonb3oBaHUA He
TO/NIbKO @aHaNOroBbIX, HO U UMOPOBLIX U3MEpPUTENbHbLIX NPUbopos. B degepanbHom FocyaapctBeHHoOM Obpa3oBaTe/lbHOM
CraHgapte (®rocC) nponucaHo, 4To OA4HUM U3 YHUBEPCA/IbHbIX YYEOHbIX AEUCTBUN, NPUOBPETaEeMbIX YYALLMMUCA, AOKHO
CTaTb YMEHUE «NPOBEeAEHUSA OMbITOB, MPOCTbIX SKCNEPUMEHTAIbHbIX UCCIEA0BAHNMI, NPAMbIX U KOCBEHHbIX M3MEPEHUN C
MCNO/Ib30BaHMEM aHaANOrOBbIX U LNMPPOBLIX U3MEPUTE/IbHBIX NPUOBOPOB».

YyebHbllA 3KCNEePUMEHT NO XMMWUU, NPOBOAUMBIA Ha TpPagUUMOHHOM obopyaoBaHuK, B6e3 npumeHeHUs UNPPOBbLIX
NnabopaTtopuin, He MOXKeT NO3BOIUTb B MOJHON Mepe PeLnTb BCe 3a4a4M B COBPEMEHHOM LWKoAe. ITO CBA3AHO C PALOM
NPUYNH:

+ TPaAULUMOHHOE WKONAbHOE 060pya0BaHME M3-3a OTPAaHUUYEHUNS TEXHUUYECKUX BOSMOMKHOCTEN HEe NO3BONAET
NPOBOANTb MHOTME KONIMYECTBEHHbIE UCC/Ie0BaAHMS;
+ A/INTENbHOCTb NPOBEAEHMA XMMUUYECKUX NCCNEA0BaHUI He BCEraa CoriacyeTcs ¢ ANMTENbHOCTbIO YY4EBHbIX 3aHATUN;
+ BO3MOXHOCTb NPOBEAEHWNA MHOTUX UCCNeA0BaHUA OrpaHUYMBaeTCA TpeboBaHMAMM TEXHUKM 6e30MacHOCTM 1 ap.
Linpposas nabopatopma MNONHOCTbIO MEHSET METOAMKY U COoAepyKaHWe ISKCMEepPUMEHTA/IbHOM AeATeNbHOCTU U

pewaeT BbiwenepeyncneHHble npobnembl. LUIMPOKMI CNeKTp [aTYMKOB MO3BOJAET Yy4alMMCA 3HAKOMWUTbCS C
napameTpaMm XMMUYECKOrO IKCMEPUMEHTA He TO/NIbKO Ha KayeCTBEHHOM, HO M Ha Ko/M4yecTBeHHOM ypoBHe. Lindposan
nabopatopms NO3BONSET BECTU AO/MTEJIbHbIA IKCMEPUMEHT fAa)Ke B OTCYTCTBME 3KCNepumeHTaTopa, a 4acToTa uX
N3MEpPEHNI HENOABNACTHA YEI0OBEYECKOMY BOCMPUATULO.



B npouecce $opmMMPOBAHMA IKCMEPUMEHTANbHbIX YMEHUMN Y4eHUK obyyaeTca npeacTaBnaTb MHPopmauuto ob

nccnegosaHmm B ‘-IeTpréX Bnaax:

+ B Bep6aan0M: OMUCbIBATb 3KCNEPUMEHT, CO34aBaTb CTOBECHYHO MOA€E/1b SKCNEPUMEHTa, (I)MKCMpOBaTb BHUMaHUNe
Ha namepaembix sesIM4nHax, TEpMUHONIOTUN;

+ B TabAnyHOM: 3aNONHATL Ta6ill/ILI,bI AaHHbIX, 1eXXalWnx B OCHOBE NOCTPOEHUA I'pad)MI-(OB (I'Ipl/l 3TOM Y yYallnxca
BO3HUKaET NepBnUYHOE npeacrasaeHne o MmacwTabax BEI]MHMH);

+ B I'pad)M‘-IECKOMZ CTPOUTD I'pad)IAKM no TabaAnYHbIM AAHHbIM, YTO AAET BO3MOXKHOCTb nepexona K BblABUKEHUIO
rMnoTe3 O XapakTepe 3aBUCUMOCTU Mmexay BETUNHUHA MU (an 3TOM Yy4UTENb MOKA3bIBAET NPENMMYLLECTBO B BU3Ya/TU3aLLUN
3aBUCMMOCTEMN mexay senmM4ynHamm, HarnaAgHoCTb U MHOI'OMepHOCTb); B BUAE MaTEMATUYHECKUX ypaBHEHMVIZ AaBaTb
matemaTnyeckoe ornmcaHne B3anmocCeAaA3n BeEJINYNUH, mMaTeEMATUHECKOE O606LLI,eHMe.

lNepexopn OT KaXA4oro sTana npeacraBaeHmA MH(I)OpMaLI,MM 3aHMMAET A0BOJIbHO 6onbLon NPOMeEXKYTOK BpemeHU. B

8-9 Knlaccax 3TOT npouecc HeobxoaAnm, HO B CTapLUMX K/1lacCax MOXKHO 6bl10 Obl 3TO Bpema NOTpaTUTb Ha pelleHue bonee
BaXKHbIX 3a4a4. B aTom nnaHe undposble nabopaTopum CyLLECTBEHHO 3KOHOMSAT Bpemsa. ITO BPEMS MOXKHO MNOTPATUTb
cornacHo ®roC Ha ¢opmmpoBaHME MUCCAEAOBATENbLCKUX YMEHUIN Y4YaLMXCA, KOTOPbIE BbIPAXKATCA B CAeAyHOLLUX
NEeNCTBUAX:

+onpegeneHue npobiemsl;

+ MOCTAHOBKA UCCnea0BaTeIbCKOM 3a43a4u;

+ MNAHMPOBAHME pelleHns 3a4a4u;

+ MNOCTPOEHME Moaenewn;

+ BblABUMEHME FUNoTe3;

+ 3KCNepMMeHTa/ibHas NPOBeEpPKa rmMnoTes;

+ aHanu3 AaHHbIX 3KCNEePUMEHTOB AN HABNOAEHWU;
+ dopmyIMpoBaHME BbIBOAOB.

NocnegHwne rogbl Y y4dallnxca Ha6mop,aeTcs1 HMU3KaA MOTUBaUnA n3ly4yeHMUA eCteCtBeHHO-Hay4YHbIX AUCUUNINUH U KaK

cneacTeMe najeHue Kayectsa obpa3oBaHumS.



MocTaBnAemble B LWIKO/Ibl COBPEMEHHbIE cpeacTBa 0by4yeHUs, B paMKax NpoeKTa « ToYKka pocTa» COAEpKaT KaK yKe
XOpOLUO M3BECTHOE 060pYyA0BaHUE, TAK U NPUHLMNMANBHO HOBOE. ITO LMdpoBbie NabopaTopum N AaTYNKOBbIE CUCTEMDI. B
OCHOBY 06pa3oBaTeNbHOM MPOrpamMmbl 3a/I0KEHO NpuUMeHeHne undposbix nabopatopuin. TemaTuKa nNpepNoXKEeHHbIX
3KCNEPMMEHTOB, KOJIMYECTBEHHbIX OMbITOB COOTBETCTBYET CTPYKTYpe NpumepHon obpasoBaTenbHOM Mporpammbl No
XMMUK, copeprkaHuto PenepanbHOro rocygapctBeHHoro obpasoBaTtenbHoro craHgapta (ProcC) cpegHero (nosnHoro)
obuiero obpasoBaHmA.

PaccmoTpeHHble B nocobmm onbIThl npownn LwWnpoKyro anpo6au,mo. MHoroneTHAA NpPaKTUKA MCNONb30BaHUA
XUMUNYECKUX I'IpI/l60pOB, /1 B WKoONe noKasana, YTO COBpeMeHHble TeXHUYecKmne cpencrsa O6Y‘-IE‘HVIFI HOBOIo NOKoaeHWnA
Nno3BONAIOT ,D,O6MTbCF| BbICOKOrIo ypoBHA yCcBOEHUA yqe6Horo maTtepumana, YCTOﬁHMBOFO POCTa NO3HABATE/IbHOIO UHTEPECA
LWKOJZIbHUKOB, T.€. MNMPeonoNneTb T€ I'IpO6I1€N\bI, O KOTOPbIX TAaK MHOro rosopATt, Korga pedyb 3axoaunt O CoOBpeMEHHOM
LWKOZIbHOM XMMUYECKOM O6pa3OBaHMM.

MnaHupyemble pesynbTaTbl OCBOEHUA yYebHOro npegmera «Xmmua» ¢ onMcaHMeM YHMBEPCaAbHbIX YH4EeBHbIX AeCTBUA,
AocTUraembix obyuyatowmummca.

Jlu4HOCMHbIe pe3ynbmamol
Obyyarowulica nosay4yum 803MOXHOCMb 018 hOPMUPOBAHUSA CAEOYOUWUX TUYHOCMHbIX YY/]:

. onpeaeneHne MoTMBaLMKU U3yYeHUs y4ebHOro maTtepmana;

+ OLLEHMBaHMeE yCBaMBaeMOro y4ebHoro matepmana, Mcxoaa U3 CoUManbHbIX U TIMYHOCTHbIX LLlEHHOCTEN;

+ MOBbILIEHNEe CBOEro 06pa3oBaTe/IbHOro YPOBHA U YPOBHA FOTOBHOCTU K U3YYEHWUIO OCHOBHbIX UCTOPUYECKUX
cobbITWiM, CBA3AHHbIX C Pa3BUTUEM XMMUN U 0OLLLECTBA;

+ 3HaHWe NpaBu/ NOBEAEHUA B YPE3BbIYaNHbIX CUTYaLUSAX;

+ OLLleHMBAHME COLMANbHOM 3HAYMMOCTU NPOPECcCUit, CBA3AHHbIX C XUMUEN;

+ BNlajeHue npaBuiamm besonacHoro obpalleHns ¢ XMMUYECKUMUM Bell,ecTBaMmn U 06opya0BaHMEM, NPOABIAEHME
3KO/I0TNYECKOM KYNbTYpPbl.
MemanpedmemHsie pe3yasbmameol



PeeynamueHsbie

Obyyarowulica nosay4um 803MOXHOCMb 018 hOPMUPOBAHUA CAEOYIOWUX pe2ynamusHbix YY/:

+ uenenosaraHue, BKAOYaA NOCTAHOBKY HOBbIX Lienel, NnpeobpasoBaHMe NPaAaKTUYECKON 33434 B NO3HABATE/bHYIO,
CaMOCTOATENbHbIMA aHaNM3 YCNIOBUIA AOCTUKEHUA LLEIN Ha OCHOBE Y4Y€Ta BblAENEHHbIX yYUTENEM OPUEHTUPOB AENCTBUA B
HOBOM y4yebHOM MaTepuarne;

+ NAAaHUPOBaHME NYTU AOCTUKEHUA Lenen;

+ YCTaHOB/NEHUE LeNeBbiX NPUOPUTETOB, BblAe/IEHWNE a/IbTEPHATUBHbBIX CNOCOO0B AOCTUKEHUA LLEeAU M BbIOOp
Hanbonee apPeKTMBHOro cnocoba;

+ YMEHMEe CaMOCTOATE/IbHO KOHTPOIMPOBAaTb CBOE BpPeMA U YNPaBAATb UM;

+ YMEHMe NPUHMMaTb peLleHna B NpobiemMHON cutyaumu;

+ MOCTAHOBKa y4ebHbIX 33434, COCTaBNE€HME NAaHa M NOCNe[0BaTENbHOCTU AENCTBUIA;

+ OpraHusauma paboyero mecTta NP BbINOJHEHUM XMMUYECKOTO SKCNEPUMEHTA;

+ NPOrHO3MpOBaHME pe3ynbTaToB 0by4YeHUs, OLLEHNBAHME YCBOEHHOIO MaTepurana, OLeHKa KayecTBa 1 YPOBHSA
NoJIy4eHHbIX 3HAHMWN, KOPPEKLUMA NaaHa U cnocoba aencTenA Npn Heobxoa4MMOCTH.

[To3HasamesnbHble

Obyyarowulicsa noay4um 803MOXCHOCMb 0718 hOPMUPOBAHUA CAE0YOWUX NO3HAa8amenbHbix YY/:

+ MOWUCK U BblaeneHne nHbopmaumu;

+ aHanus ycnosuii n TpeboBaHMi 3aaa4m, BbIbop, conocTaBieHne n 06ocHOBaHMe cnocoba peleHns 3aaaun;

. Bblbop Hanbonee apdeKkTUBHbIX CNOCOHOB peLleHns 3a4a4mM B 3aBUCMMOCTM OT KOHKPETHbIX YCNOBUIA;

. BblaBUXeHUe n obocHoBaHMe rnnoTesbl, Bbibop cnocoba eé npoBepKy;

+ CaMOCTOATE/NIbHOE COo34aHue aifopUTMa AeATENbHOCTU NPU peLleHnn Npobaem TBOPUYECKOro U MOUCKOBOTO
XapaKkTtepa;

+ YMEHMUA XapaKTepmn3oBaTb BELLECTBA MO COCTABY, CTPOEHUIO U CBONCTBAM;

. OMNUCbIBAaHME CBOMCTB: TBEPAbIX, }KUAKNX, ra3006pa3HbIX BELWLECTB, BblAE/IEHNE UX CYLLECTBEHHbIX NPU3HAKOB;

+ M306pakeHMe cocTaBa NPOCTENLWMX BELWECTB C MOMOLLbIO XMMUYECKUX GOPMY/T U CYLLHOCTU XMMUYECKUX PeaKLNI C
NMOMOLLLbIO XMMMUUYECKUX YPABHEHWUI;



+ npoBeAeHue HabnoaeHU, ONUCAHME NPU3HAKOB M YCIOBUIN TEYEHUA XMMUYECKUX peaKLnii, BbINONHEHNE
XMMMYECKOrO 3KCNePUMEHTA, BbIBOAbI HA OCHOBE aHanM3a HabntogeHM 32 SKCNEPUMEHTOM, pelleHne 3a4a4, NoayyYeHune
XMMUYECKOMN MHGOPMALMKN U3 PA3ANYHBIX UCTOYHUKOB;

+ YMEHMeEe OpraHn3oBbIBATb UCC/IeA0BaAHME C LEe/blo NPOBEPKM TMNOTES;

+ YMeHMe genatb YMo3aKatouYeHUA (MHAYKTUBHOE M MO aHA/I0TUK) 1 BbIBOADI;

+ YyMeHMe 06bEeKTUBHO OLEHMBATb MHPOPMALMIO O BELLLECTBAX U XMMUYECKUX NPOLECCaX, KPUTUYECKN OTHOCUTBLCA K
ncesBaoOHay4HOM MHGOPMaLUN.

KommyHuUkamugHsie

Obyyarowulica nosay4um 803mMOHXCHOCMb 015 (POPMUPOBAHUS CAeOYIOWUX KOMMYHUKAMUBHbIX YY/:

+ MOJIHOE N TOYHOE BblPA*KEHME CBOMX MbICNEN B COOTBETCTBMM C 3aZa4aMM N YCNOBUAMMN KOMMYHUKALUWK;

+ afeKBaTHOEe UCNO/Ib30BaHME peYeBbIX CPEeACTB ANA y4acTUA B ANCKYCCUM M apryMeEHTaLMM CBOEM NO3NLMN, YMEHME
npeAcTaBATb KOHKPETHOE coaeprKaHne ¢ coobLeHMeM ero B MMCbMEHHOM U YCTHOM Gopme, onpegeneHne cnocobos
B3aMMOAENCTBUA, COTPYAHNYECTBO B NOUCKe M cbope nHdopmaumu;

+onpegeneHne cnocobos B3aMMOLENCTBUA, COTPYAHMYECTBO B MOUCKe 1 cbope nHPopmaumm, ydactme B guanore,
naaHnpoBaHme obwmnx cnocobos paboTbl, NPOABAEHME YBAXKMUTENBHOIO OTHOLIEHNA K APYTMM YYaLLMMCA;

+ OMUCaHWEe CoAEeP’KAaHMA BbIMONHAEMbIX AENCTBUM C LLENBIO OPUEHTUPOBKN B NPeAMETHO- NPAKTUYECKOMN
AEATENBHOCTY;

+ YMEHMWSA Y4nUTbIBATb Pa3Hble MHEHWA U CTPEMUTBLCA K KOOPAUHALNM PA3IMYHbIX NO3ULUIN B COTPYAHNYECTBE;

+ dopmMmynmpoBaTb COBCTBEHHOE MHEHME U MO3ULUIO, APTYMEHTUPOBATb N KOOPAMHMPOBATbL €€ C MO3ULUAMM
NapTHEPOB B COTPYAHMYECTBE NPM BbipaboTKe 06LLero peweHma B COBMECTHOM AeATENbHOCTH;

+ OCYLLECTB/IATb B3aMMHbIA KOHTPO/Ib M OKa3blBaTb B COTPYAHMYECTBE HEOOXOAMMYHO B3aMMOMNOMOLLb;

+ NNaHUpoBaTb 06LMeE cnocobbl PaboTbl; OCYLLECTBAATL KOHTPO/Ib, KOPPEKLMIO, OLLEHKY AENCTBUI NapPTHEpPA, YMETb
ybexaaTb;

 MCMNO/Ib30BaTb aJeKBaTHbIE A3bIKOBbIE CPeACTBA 419 OTOOPaAXKEHUA CBOUX YYBCTB, MbIC€M, MOTUBOB U
noTpebHocTel; oTobparkaTb B peun (onncaHune, o6 bACHEHUE) COAEPKaHNE COBEPLLUAEMbIX AEUCTBUM, KaK B popme
FTPOMKOM COLMAIM3NPOBAHHOM peyun, TaKk U B popme BHYTPEHHEN peun;

+ pa3BMBaATb KOMMYHUKATUBHYIO KOMMNETEHLMIO, UICNONb3YA CPeacTBa YCTHOM U MUCbMEHHON KOMMYHMKALMKN NpU
paboTe c TEKCTaMM y4ebHUKA U AONONHUTENBHOM INTEPATYPOI, CMPABOYHbIMUM TabNLAMM, MPOABAATb FOTOBHOCTb K
YBaXEHMI0 MHOM TOYKM 3peHUs NPU 0OCYKAEHUM Pe3yNbTaTOB BbINOAHEHHOM PaboThbl.



MpedmemHoie pe3ynomamel
Obyuarowulica HaQy4umcs:

+ NMPUMEHATb OCHOBHbIE MeTOAbl NO3HAHMA: HabAAeHNE, UISMEPEHME, SKCMEPUMEHT;

+ ONUCbIBaTb CBOMCTBA TBEPADbIX, *KUAKMX, ra30006pa3HbIX BELLECTB, BbIAENAA UX CYLLECTBEHHbIE MPU3HAKMY;

+ PaCKpbIBATb CMbIC/1 3aKOHA COXPAaHEHMA MacCbl BELLECTB, aTOMHO-MONEKYIAPHON TEOPUN;

+ Pa3finyaTb XMMUYECcKne U GU3nYecKkne ABNEHNA, Ha3blBaTb NPMU3HAKU N YCAOBUA NPOTEKAHUA XMMUYECKUX PEeaKLNiA;

+ cobntogatb NnpaBuna besonacHom paboTbl NpU NPOBEAEHUN OMNbITOB;

+ nonb3oBaTbcA NabopaTopHbIM 060pyAOBaHMEM N NOCYAOMN;

+ nony4yaTb, cObMpaThb razoobpasHblie BelLecTBa U pacno3HaBaTb UX;

+ XapaKTepu3oBaTb GMU3NYECKNE U XMMUYECKME CBOMCTBA OCHOBHbIX KN1AaCCOB HEOPraHMYECKUX COeANHEHUN,
NPOBOAMTb ONbITbl, NOATBEPKAAIOLLME XMMUYECKME CBOMCTBA N3YUYEHHbIX K1aCCOB HEOPraHNYECKUX BELLECTB;

+ PaCKpbIBATb CMbIC/ MOHATUA K PACTBOP», BbIYNCAATL MAaCCOBYHO 4010 PAaCTBOPEHHOIO BELLECTBA B pacTBOpE,
roTOBUTb PacTBOPbI C ONpeaenéHHON MacCoOBOM A0NeN PacCTBOPEHHOIO BELLLECTBA;

+ XapaKTepu3oBaTb 3aBUCUMOCTb PUINYECKUX CBOMCTB BELLECTB OT TUNA KPUCTANIMYECKOM PeLLlETKM, onpeaenaTb BUA
XMMMUYECKOM CBA3M B HEOPraHUYECKUX COeANHEHUAX;

+ PaCKpbIBAaTb OCHOBHbIE NONOXKEHMA TEOPUN INEKTPOIUTUYECKOM ANCCOLMALLUMN, COCTABNAATb YPaBHEHMUA
3/1eKTPO/IMTUYECKOM AMUCCOLMALUN KUCNOT, LLLeSIOYEN, COTEN U peaKkumit MOHHOTro 0bmeHa;

+ PaCKpbIBATb CYLLHOCTb OKUCAUTE/IbHO-BOCCTAHOBUTE/IbHbIX PeaKLuii, onpeaenaTb OKUCIUTENb U BOCCTAHOBUTE b,
COCTaB/IATb YPaBHEHUA OKUC/INTENIbHO-BOCCTAHOBUTE/IbHbIX peakLuii;

+ Ha3bIBaTb GAKTOPbI, BAUAIOLLME HA CKOPOCTb XMMUYECKOWN peaKkLmu;

+ XapaKTepu3oBaTb B3aMMOCBA3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMW HEMETA/I/IOB U METANNOB;

+ NPOBOAMUTb OMbITbl MO NOAYYEHUIO U U3YUEHUIO XMMUYECKNX CBOMCTB Pa3/IMYHbIX BELLECTB;
rPamoTHO 06paLLaTbCA C BEWECTBAMM B MOBCEAHEBHOM KU3HMU.



Obyyarowulica Noay4yum 803MOXCHOCMb HAYYUMbCA:

+ BblABUraTb M NPOBEPATb IKCMEPUMEHTANIbHO TMMNOTE3bl O XMMUYECKMX CBOMCTBAX BELLECTB HAa OCHOBE MX COCTaBa U
CTPOEHMSA, X CNOCOBHOCTM BCTyNaTb B XMMUYECKME PeakLMn, O XapaKTepe 1 NPOAYKTaxX PasIMUHbIX XMMUYECKUX peaKkLUuii;

+ XapaKTepu30BaTb BeLLECTBa MO COCTaBY, CTPOEHMIO U CBOMCTBAM, YCTaHaB/IMBaTb MPUUYNMHHO-CIEACTBEHHbIE CBA3M
MeXAY AaHHbIMW XapaKTepUCTUKAMM BELLECTBA;

+ COCTaB/ATb MONEKYNAPHbIE N MOJIHbIE MOHHbIE YPaBHEHUA NO COKPALLEHHBIM MOHHBIM YPaBHEHUAM;

+ MPOrHO3MPOBaTb CNOCOBHOCTL BELLECTBA NPOSABAATb OKUC/INTE/IbHbIE UM BOCCTAaHOBUTE/IbHbIE CBOMCTBA C YYETOM
cTeneHel OKUC/NeHUA 3/1IeMEHTOB, BXOAALLMX B €r0 COCTaB;

+ BblABWUraTb MU MPOBEPATb IKCNEPUMEHTAIbHO rMNOTE3bl O pe3y/bTaTax BO34eNCTBUA Pa3INUYHbIX GaKTOPOB Ha
M3MEHEHMe CKOPOCTU XMMUYECKOW peaKkuum;

© MCNO/Ib30BaTb NPUOBPETEHHbIE 3HAHMA A5 IKO/IOTMYECKN FTPAMOTHOIO NOBeAEHMA B OKpYKatoLLen cpese;

+ MCNOJIb30BaTb NPUOBPETEHHbIE K/tOYEBbIE KOMMETEHLMKN NPU BbINOSHEHWUM MPOEKTOB U PeLEHUN y4ebHO -
nccnefoBaTeNIbCKUX 3a4a4 No U3y4eHUIo CBOMCTB, CNOCOB0B NoyYeHMsA U pacno3HaBaHUA BELLECTB;

+ 06BbEKTMBHO OLEHNBATb MHOPMALIMIO O BELLECTBAX N XMMUYECKUX MPOLLECCAX;

+ OCO3HaBaTb 3HaYeHUEe TEOPETUYECKMX 3HAHWUIN MO XMMUU ANA NPAKTUYECKOM AeATENIbHOCTM Ye/I0BEKa;

. cO34aBaTb MOAENN U CXEMbI ANA PELIEHNA y4ebHbIX M NO3HABATENbHbIX 334a4; NOHMMATb HEOH6XOAMMOCTb
cobnoaeHna npeanucaHuii, npeaaaraembix B MUHCTPYKLUMAX NO UCNOJIb30BAHUIO IEKAPCTB, CPeACTB ObITOBON XMMUN U Ap.
dopmbl KOHTpONA

KoHTponb pe3ynbtaTtoB 06y4yeHUs B COOTBETCTBUM € AaHHOM Ol npoBoauTtca B opme MUCbMEHHbBIX U SKCNEePUMEHTaNbHbIX
paboT, npegnonaraeTca NpPoBeAEHNE NPOMEKYTOYHON U UTOTOBOM aTTecTaLun.

lpomexcymoyHaa ammecmayus

[ns ocylWecTBNeHMA MPOMEXKYTOYHOM aTTecTaumMm MCMO/Mb3yOTCA KOHTPO/IbHO-OLEHOYHbIe MaTepuanbl, oTbop
coAepaHUA KOTOPbIX OPUEHTMPOBAH Ha NPOBEPKY YPOBHS YCBOEHUA CUCTEMbI 3HAHUN U YMEHUI — MHBAPMAHTHOrO A4pa
coAeprKaHua gencTByoWwmnx obpasoBaTeibHON NPOrpaMmmbl N0 XMMUKN ANA obueobpasoBaTebHbIX OpraHu3aunii. 3agaHms
NPOMEKYTOUYHOM aTTecTal MM BKAOYAOT MaTepMan OCHOBHbIX Pa3AenoB Kypca XMMUMU.



Touyka pocma no xumuul.

KaneHOoapHo-memamuyeckoe naaHupoeaHue 0aa 8-9 Knaccos

( 2 yaca e Hedento ecezo 70 yacos.)

IMCTUNNMPOBAHHYIO BOAY

Ne n/n Tema CopepikaHue LleneBasyctraHoBKaypoka |Kon- |[MnaHupyembliepesynbTathlicnonb3osaHue | [lata |nposea.
Bo4ac obopyaoBaHuA
oB nnaH ¢akr
1 |MeToapl no3HaHMA B |[paKTuyecKas pabota Ne 1 BHAaKOMCTBO C OCHOBHbIMU 2 [YmeHMe nonb3oBaThbCA JaTumK
Xrummn. «M3ydyeHre CTpOeHMA NIaMeHN» (METOAAMM HAYKM HarpeBaTebHbIMU TemnepaTypbl
DKcnepumeHTasbHble  [labopaTopHbIl onbIT Nel npnbopamm (TepmonapHblit), 2.09
OCHOBbI XMW CNUPTOBKA
2 |MeTtoabl no3HaHuA B [labopaTopHbiii onbIT N2 2 laTb npeacTasneHmne o 2  |YmeHue BblbMpaTb JaTumK
Xrummn. «M3mepeHne TemnepaTypsbl [TOYHOCTU U3MEpPEHUI npunbopbl AN NpoBeAeHUs TemnepaTypbl
PDKcnepuvMmeHTasibHblie  [KMMEHMA BOAbl C MOMOLLBHO LMOPOBBIX AATYNKOB U M3mepeHuin, Tpebylowmx  [NAaTMHOBBIN, 9.09
OCHOBbI XMMUHU \jaTyMKa TemnepaTypbl QHan0roBbIX NPUbOpPOB.. TOYHOCTW NOKa3aHWM. TepmomeTp,
MTepMoMeTpar» BHaTb nNpoueccol, BHaTb Npoueccol, BIeKTpuYecKann
JNlabopaTopHbiit onbIT N2 3 npoTekKatowme npm npoTeKatoLwme npm nnMTKa.
«OnpeaeneHve TemnepaTtypbl  [N1aBN€HUM BELLLECTB U UX NNaBNeHUM BeLecTB U Ux  laTumk
NAaBfEHUA U KPUCTANIN3aALMM  [KPUCTANIU3ALMMN. KpUCTanIM3aumm. TemnepaTypbl
meTanna» (TepmonapHbIn
3 [MepBoHa4anbHble labopaTtopHbliit onbIT Ne 4 PKcnepMMeHTanbHoe 2  |YmeTb oTAn4aTL JaTumK
XMMUYecKue noHaTnA. |«OnpeaeneHne BOAONPOBOAHOM onpeaeneHme BOZOMPOBOAHYIO BOAY OT  [3/1IeKTPONPOBOAH
YucTble BewecTsa u M AUCTUNIMPOBAH- HOM BOAbI»  |AUCTUNIMPOBAHHOM U MCTUANNPOBAHHOM, 3HATb,|0CTU, UNMPPOBOI
cmecn BOAOMNPOBOAHOM BOAbI noyemy Aaa NpoBeAeHNA  [MUKPOCKOnN 16.09
BKCNEepPUMEHTOB
MCNONb3YHT




lNepBOHayanbHble J1eMOHCTPaLMOHHbIN MN3yyeHMexmmmyeckmxasneH| 2 YmeTb oTiMyaThb JlaTunKkremnepar
XMMMYECKME NOHATUA. [PKcnepumeHT Ne 1 «BblgeneHne mi bn3nyeckne npoLeccbl OT ypbiNAaTUHOBbIN
dusmyeckme un 1 nornoweHue Tensa — NpuU3Hak XMMMUYECKMX peaKkLmi 23.09
XMMMUYECKME ABNIEHUA  [XMMUYECKOW peakummn»




NepBOHavanbHble

J1eMOHCTPaLMOHHbIN

MN3yyeHune ABneHnin Npu

BHaTb, YTO NPU NPOTEKAHUMU

Mpubop ann

XMMUYECKME MOHATUA. [PKCNepumeHT N2 2. PA3/10XKEHUUN CNOMKHbBIX peakunin Moieky bl ONbITOB C
MpocTble n cnoxHble  |«Pa3noxeHue BoAbl BelLecTB. BeLLLeCTB paspywatoTtca, a  paektpuyeckum | 30.09
BelecTBa. BNEKTPUYECKMM TOKOM» DKcnepvmeHTabHoe ATOMbI COXPaHSALOTCA (419  [TOKOM.
3aKoH coxpaHeHuA \dem. skcnepmmeHT Ne 3. «3aKOH [noKa3aTeNnbCTBO AencTBuA BELLECTB C MONEKYIAPHbIM [BECbISNEKTPOHH
IMaccbl BeL,ecTs. COXpaHeHMA MacCbl BELECTB»  BaKOHa. CcTpoeHneMm). 3HaTb 3aKOH. |ble.
Knaccbl J1eMOHCTPaLLMOHHbIM DKCnepMMEHTAIbHO BHaTb 06BbEMHYIO 40110 Mpubop gns
HeopraHMYecKmx SKcnepumeHT Ne 4. onpeaennTb cogepiaHme COCTaBHbIX YacTel BO3ayxa lonpegeneHma 7.10
coeanHeHunin. Coctas  |«OnpeaeneHune coctasa Kncnopoga B Bo3ayxe CcOCTaBa BO3ayxa
BO34yxa BO3yXa»
Knaccbl MpakTuyeckan pabota Ne 2 CWHTE3 CONUN U3 KUCNIOTbI U YmeTb NpoBOAUTD LndposoinmuKkp
HeopraHMYyecKmx «onyyeHne megHoro OKCMAa meTanna npocTeilmne CuHTEe3bI ocKon
coeanHeHn. CBOKMCTBA [Kynopoca» HeopraHMYyeCcKnx BeLecTs ¢ 14.10
KMUCNOT. MCNONb30BaHNEM
MHCTPYKLUK
Pacteopbl. UlabopaTopHbiit onbiT Ne 5 MccneposaTb 3aBMCUMOCTb MmeTb NpeactasaeHne o Jlatuunk
«M3yyeHne 3aBMCMMOCTH pacTBOPMMOCTU OT pa3HoW 3aBUCMMOCTU TemnepaTypbl
pPacTBOPMMOCTM BeLLLeCTBa OT remneparypbl. pacTBOp. BELLECTB OT NAATUHOBbIN.
Temnepartypbi» TemnepaTypbl.
NMoKasaTb 3aBUCMMOCTb YMeTb UCnoab3osaTb Lndposoit 21.10
UlabopaTopHbI onbIT N2 6 pacTBOPMMOCTU OT LMbPOBON MUKPOCKON A/1A IMUKPOCKON.
«HabntoaeHue 3a poctom remneparypbl. n3yyeHma Gopmbl
KPUCTanIoB» KPWCTaNNoB.
Pacteopbl. labopaTopHblit onbIT Ne 7 CdopmmpoBaTb NOHATUA MmeTb NnpeactasaeHne o Jlatunk
«NepecbILWeHHbIN pacTBOp» «pa3baBNeEHHbIN pacTBOP», pPa3/IMYHOM HACbIWEHHOCTU TeMnepaTypbl
Kpuctannormgparsbi. «HaCbILLLEHHbIV PacTBop», pacTBOpa pacTBOPAEMbIM  [M1ATUHOBBIN
labopaTopHbii onbIT Ne 8 «MepecbILLEHHbIN pacTBopY. BeLLeCTBOM. 28.10
«OnpeaeneHve TemnepaTypbl BHaTb CNOCOBHOCTD
pa3noxeHns CoopmmpoBaTbNOHATUE KpUCTannornapaTtos
KpucTannorngparta» «Kpuctannorngpat». pa3pyLaTbca npu

HarpeBaHWU.




10 [PacTBopbl MpakTnyeckan paborta Ne 3 CoopmuposaTb YmeTb onpenenatb JlaTumkonTnyeck
«OnpeaeneHne KOHUEHTPaUumM |[NpeacTaBieHune o KOHLLeHTPpaLUIo pacTBopa, (o
BELLLECTB KOJIOPUMETPUYECKMM  [KOHLLEHTPaLU MK BeLLLecTsa U MCNONb3YA NHCTPYKLMUIO NAOTHOCTH 11.11
Nno KanMbpoBoYHOMY rpaduKy» [KOAMYECTBEHHOM aHann3e

11 [Knaccbl MpaKtnyeckas pabota Ne 4 CoopmuposaTb YmeTb onpegenatb pH aTunkpH
HeopraHMYeCcKux «Onpepenenune pH pactBopoB  [npeactasneHue o pH cpeapl pPacTBOPOB. 18.11
coeANHEHUA. KMUCNOT U LLenoYen» KaK XapaKTepUCTUKN MpuMeHATb yMeHUA Nno

UlabopaTopHbIi onbiT Ne 9 KMCNOTHOCTM pacTBopa onpeaeneHunto pH B
OcHoBaHuA. «Onpepenenune pH pasnnyHbIX NpaKTUYecKon
cpen» ineATeNbHOCTU.

12 [Knaccel abopaTtopHbiit onbiT Ne 10 DKCcnepMmeHTaNbHO MoHMMaTb CyLHOCTb aTtumnk pH,
HeopraHMYecKmx «Peakuma HerMTpanusaumm». \DOKa3aTb XMMUYecKme npoLecca HelTpanusaummn |nosatTop obbéma
coeANHEH WA, CBOMCTBa OCHOBAHWM M NPUMEHATb NpoL,ecc PKUOKOCTU,

JeMOHCTPaLMOHHbIM HenTpannsaumm Ha blopeTka, gaTumK| 25.11
Xnmunueckne ceoiictBa [pKcnepumeHT Ne 5 « OcCHoBaHMs. npaKkTuke TemnepaTypbl
OCHOBaHMM Tennosol addeKT peakumm NAaTUHOBbLIN,
rmapoKcmMaa HaTpua ¢ \DaTYMK
YTIE€KMUC/IbIM rasom» \nasneHus,
MarHuTHan
MeLlasnka

13 [CeoiicTBa labopaTopHbii onbiT Ne 11 Mcnonb3oBaTb NOAyYEHHbIE YmeTb onpegenatb aTunkpH 2.12
HeopraHMYecKmx «OnpeaeneHne KUCNOTHOCTU BHaAHWA ANA onpegeneHus KWCNOTHOCTb NOYB
coeANHEHUN NnoyYBbI» KWCNOTHOCTW PacTBOPOB

14 Xumwnyeckas ceAasb. 1eMOHCTPaLMOHHbIM ONbIT NMoKasaTb 3aBUCMMOCTb YmeTb onpeaenatb Tmn JaTumK

Ne 6 «Temnepatypa nnasneHuna (BU3NYECKMX CBOMCTB KPUCTAaNIMYECKNX PELLETOK [TemnepaTtypbl
BELLECTB C pa3HbIMWU TUNaMMU BeLLecTB OT TuNa no TemnepaTtype NAATUHOBbIN, 9.12
KPUCTaNIMYECKUX PELLETOK? XMMUYECKOW CBA3M. NNaBneHUs. \naTymK

TemnepaTypbl

TepMOoMapHbIN.




15 ([Teopusa J1eMOHCTPALLMOHHbIM ONbIT lNoka3aTb, YTO pacTBOpeHUe BHaTb, YTO pacTBopeHue — [JaTunkK
BNEKTPONNTUYECKON Ne 1 «Tennosoi adpdekT BELLLeCTB MMeeT pAg, bU3MKO-XMMUYECKNIA TemnepaTypbl 16.12
\;anccoumaumm PAaCTBOPEHUA BELLECTB B BOAEY. [MPU3HAKOB XMMUYECKOMN npovecc. NAaTUHOBbIN.

MpakTnyeckan paborta Ne 1 peakuuu. YmeTb aKcnepMmeHTanbHO [JaTynkK

«DNIEKTPONIUTLI U BBeseHMe NOHATUI onpenenaTb SNEKTPOAUTLI [3/1EKTPONPOBOAH

HE3NIeKTPONNUTbI K3IEKTPONIUT» U N HEINEKTPONUTI. OCTH.
(KHEINIEKTPONTY

16 ([Teopua MpaKtnyeckas pabota Ne 1 BBesieHMe NOHATUN YMeTb aKCnepumeHTanbHO JaTumK
BNEKTPONNTUYECKON «INEKTPONUTbI U KINEKTPONUT» U onpefenaTb 3NEKTPOAUTbI PAeKTponposoaH 23.12
\lamccoumnaumm HE3NEKTPONUTLIN «HE3/IeKTPONUTY N HEINEKTPOAUTI. OCTH.

17 [Teopwus UlabopaTopHbii onbiT Ne 1 CoopmuposaTb BHaTb, KaKoe B/MAHNE aTumk
BNEKTPONUTUYECKON «BnuAaHne pactsoputena Ha npeacraBieHne O BANAHUMU OKa3blBaeT BOAA Ha Aucc. paekTponposogH 30.12
\lanccoumaumn. \[gmuccoumaumion pacTBopuUTeNs Ha BelLecTBa. 0CTU
CunbHble 1 cnabble UTabopaTopHbIii onbIT N2 2 Iauccoumaumio 31IeKTpoInTa. YmeTb onpenenatb
BNEeKTPONUTBI. «CunbHble U cnabble PDKCnepMMmeHTaIbHO BBECTU CUNbHble 1 cnabble

SNEeKTPONIUTBI» noHATUE «Ccnabbln B/IEKTPO/IUTBLI C MOMOLLBIO
BNIEKTPOIUTY \IaTYMKaA 31EKTPONPOBOA,

18 |[Teopwua labopaTopHbiit onbIT Ne 3 CoopmuposaTb BHaTb 3aBUCMMOCTb aTumkanektpon| 2023rog
BNEKTPONIUTUYECKON «3aBMCMMOCTb 31EKTPONPOBOA, |[NpeAcTaBieHue O B/IEKTPONPOBOAHOCTH pOBOAHOCTU
\;amccoumaumm PacTBOPOB CU/bHbBIX 3aBMCMMOCTM 3/IEKTPONPOB pacTBOPOB OT 13.01

S/IEKTPO/IUTOB OT KOHLIEHTPAL MK [PacTBOPOB OT KOHL,eHTPaLuMm NOHOB.
MOHOBY. KOHL,eHTPaLuMm NOHOB.

19 [Teopwua MpaKTnyeckas pabota No 2 BaKpenuTb NpeacTaBaeHne YMeTb aKCnepumMeHTanbHO [JaTymKanekTpon
BNEKTPONUTUYECKOMN «OnpeaeneHne KOHLEHTPaUUmM |0 3aBUCMMOCTH onpenenaTb pPOBOAHOCTU
\anuccoumaumm CONW MO 31EKTPONPOBOAHOCTM  PNEKTPONPOBOAHOCTU KOHL,eHTpaLu1Io Conn B 20.01

pacteopa» pacTBOpPOB OT pacTBOpe C NOMOLLbIO
KOHLeHTpaLum NOHOB lnaTynKa
B/IEKTPONPOBOAHOCTH

20 [Teopwua labopaTtopHbliit onbIT Ne 4 MccnepoBatb ocobeHHOCTH MpnuMmeHATb 3HaHWA O JaTumK
BNEKTPONIUTUYECKOMN «B3anmogencTeme rmapokcnaa [NpoTekaHUA peakuum peakuun HemTpannsaumm B PAEKTPONPOBOAH
innccoumaumn. 6apuA c cepHOM KMCAOTON» HelTpanusaumm. MHbIX YCNOBUAX. 0CTW, f,03aTOP 27.01
PeaKkunn MOHHOro PKCNepMMEHTaNbHO BHaTb, YTO BCE 06BbEMaA
obMeHa UTabopaTopHbI onbIT N2 5 NokasaTb 0bpasoBaHue pacTBOpPUMbIE B BOAE CONMMU PKUAKOCTY,

«ObpasoBaHue conei MOHOB NpWU peakumm ABNAIOTCA CUNbHbIMU bropeTka
QAMMOHUAY QAMMMaKa C KNCNOTaMMU. BAeKTpoAUTaMu.




21 Xumwuyeckue peakuun. TabopaTopHblit onbIT N2 6 M3yyeHne okncanTenbHo- MmeTb NnpeactasneHve o JJatumkremnepar
OKncanTenbHo- «M3yuyeHne peakumm BOCCTaHOBUTE/IbHbIX TennoBom apdekTe ypbinaatuHosbin|  3.02
BOCTAaHOBUTE/IbHbIE B3aumogencTauna cynbduta NpoL,eccoB, NPOTEKAIOLLMX C OKUCANTENbHO-
peakummn (OBP) HaTPUA C NEPOKCMAOM BblAesIeHMEeM SHeprum BOCCTAHOBMUTE/IbHbIX

BOJOPOAA» peaKuui
22 Xumwuueckume peakummn [JlabopatopHbiit onbiT Ne 7 YlokasaTb, 4TO B npoLecce MmeTb NpeactaBneHna o AatynkpH
OBP. «M3meHeHue pH B xoae npotekaHna OBP BO3MOXHO Pa3/INYHbIX NPOAYKTaX JaTumk 10.02
OKUC/INTENBHO- obpasoBaHMe KNMCNOTbI UK OKMCANTENbHO- HanpsAXeHuA.
BOCCTAHOBUTE/IbHbIX PEAKUMA»  [LLenouu. BOCCTAHOBMUTE/IbHbIX
VlabopaTopHbii onbIT Ne 8 KonnyectseHHO peaKkLuui.
«CpaBHUTEeNbHaA OXapaKTepn3oBaTb BHaTb, YTO MeTanAbI
XapaKTepPUCTMKA BOCCTAHOBMUTE/IbHYIO ABNAOTCA
BOCCTAHOBUTE/IbHOM CNocobHOCTb MeTaN/oB. BOCCTAaHOBUTENAMM C
CNOCOBHOCTM METaNI0B» pasHol
BOCCTaHOBUTENbHOWM
CNOCOBHOCTbIO

23 Xumunyeckue peakumn. [JeMOHCTpauMoHHbIe onbiTbl N2 2[13y4nTb 3aBUCUMOCTb BHaTb 3aBUCMMOCTb Mpubop gns
ICKOpOCTb XMMUYECKoM |« M3yyeHne BAMAHMA Pas3/IMYHbIX CKOPOCTU peakunm ot CKOPOCTW peakuumn ot MAACTPaLLnm 17.02
peakuum GaKTOPOB Ha CKOPOCTb PeaKLMU»PA3IMYHbIX PaKTOPOB pa3nnyHbIX GaKTOpOB — 3aBMCMMOCTHU

TEeMMN. KOHLEeHTPaLUn pear. [CKopocTn
BELLeCTB, KaT. Npupoabl XMMUYECKOM
BeLLeCTB, NAoLWaam peakuuu ot

ICONMPUKOCHOBEHMA BELLECTB|

lycnaoBui




24  Hemetannbl. [anoreHbl [JeMOHCTPALMOHHbIN ONbIT DKcneprmeHTaibHoe BHaTb dM3nyeckme n Annapat ana
Ne 3 «M3yyeHne dusnuecknx n  M3ydeHune Gusnyeckux XMMMUYECKME CBOMCTBA nposeaeHuA
XMMUWYECKMUX CBOMCTB X/1I0pa» XMMUWYECKNX CBONCTB X/10pa rasioreHos. XMMUYECKNX 24.02
YmeTb 3anucbiBaThb npoueccos
YPaBHEHMA peakuuit (ANXP)
ranoreHoB C MeTannamm,
HemeTannamu.
25 [MpoekTHan Pa3bop n obcyxaeHme Pa3BuTHE yMEHUA yyaLmxca YmeTb obopmnaTb MHTepaKTMBHaA
\neATebHOCTb Pa3/IMYHbIX TEM Ha KOTOpble \nenatb pasnyHble NPOeKTHyto paboTy no \nocka um MK.
MOYHO HanucaTb NPOEKTbI. NpoeKTHble paboTbl No CBOEW Teme 3.03
XMMUM
26 [fanoreHbl MpaKtnyeckas pabota Ne 3 Onpeaenntb coaepkaHue YmeTb NpMMeHATb JaTumrxnopua- 10.03
«OnpeaeneHue cogepraHua X10pMA-MOHOB B MOHOCENEKTUBHbIE MOHOB
XN0PUA-MOHOB B NMUTHEBOWM nccnesyembix pacTBopax LEYEIINY]
BOAE»
27 |CepoBsogopoga, 1eMOHCTPaLMOHHbIM ONbIT: MN3yunTb NabopaTopHble 3BHaTb 1abopaTopHble IAnnapat gna
cynboduabl «MonyyeHne cepoBogoposa u  (cnocobbl noayyeHns cnocobbl nonyyeHns nposeaeHUA
M3y4yeHWe ero CBOMCTBY. cepoBoAoOpoOAa, ero cepoBoAopoaa, ero ous. N [XMMUYECKUX
V1abopaTopHbIN ONbIT: CBOWMCTBA M CBOWCTBA XMMMYECKME CBOMCTBA. peakuuit (ANXP),| 17.03
«CuHTe3 cepoBOaOpOAaA. cynbdunaos YMeTb NpoBOAMTL KauecT. [npubop ans
KayecTBeHHble peakumm Ha peaKkLuMn Ha CepoBOAOPOS, [NOSYyYEeHUA ra3os
cepoBoAopoa U cynbduabi» M CONM CEPOBOAOPOAHON  MAKM annapat
KWUCNOTbI. Kunna
28 [Hemetannbl. OKcnapl  JJeMOHCTPALLMOHHBIM ONbIT M3yunTb cBOMCTBA BHaTb pU3NYECKne 1 Annapart 4nA
cepbl. CepHucTan Ne 4«MN3yyeHne cBOMNCTB CepHucTOro rasa XMMWYECKMe CBOMCTBA nposeaeHUA
KMcnoTta CEPHMCTOrO rasa U CePHUCTOM CepHMCTOro rasa. YMeTb  [XMMUYECKUX 7.04
KMUCNOTbI» BanucbiBaTb ypaBHEHUA peakuuin (ANXP)
peaKuuii rasa c BOAoOW, co
LLLes04amMm
29 [Hemetannbl. AMMnak |labopatopHbliit onbiT Ne 9 PKCNepMMEHTaANbHO BHaTb, YTO pacTeBop laTynKanekTpon
«OCHOBHble CBOMCTBA aMMMaKay |oKa3aTb NPMHAANEKHOCTb AmMMMaKa B Boae — cnabblit [poBoAHOCTM 14.04

PacCTBOpPa aMMMaKa K
cnabbim 31IEKTPO/INTAM

BNEKTPONNT. YMeTb
onpeanenAaTb 3TO CBOWCTBO C
MNOMOLLbIO AaTYUKa

BNEKTPONPOBOAHOCTH




30 Okcugasora (IV) J1leMOHCTpaLMOHHbIE ONbITbI: MN3y4nTb NPOMbILLNEHHbIE U BHaTb NPOMbILWNEHHbIE U [Tepmope3nctop
«MonyyeHne okcmnpa asota (IV) 1 lnabopaTopHbie cnocobbl inabopaTopHble cnocobbl  |Hbli AaTUMK 21.04
M3y4yeHue ero CBOMCTBY; nonyyYeHus okenaa asorta (1V), nonyyeHWA OKCMaa a3oTa  [TemnepaTtypsl,
«OKMcNeHMe okenaa asoTa () |lero cBolicTBa, NpUMeHeHMe B (IV), ero ¢pusnueckme n \naTymK pH,
\00 oKcuaa asorta (IV)»; NPOW3BOACTBE a30THOM XMMUYECKME CBONCTBA. \aTYnK
«B3anmopencTeme okcMaa a3oTa [KUCNOoTbl YmeTb 06bACHATD 9N1eKTPONpoBOAH
(IV) c BOAOI M KMCNOPOAOM, NO- NnpMMeHeHne OKcMAaa a3oTa|ocTh, annapatT
ly4eHne a3oTHOM KUCNOTbI» (IV) B nponsBoacTse \o1A npoBeaeHna
@30THOWM KMUCNOTbI XMM. peaKLM
31 |A3oTHaA Knucnota n eé |Mpaktuyeckas pabota Ne 4 DKcnepMmeHTaNbHO YmeTb MCnoib30BaTb JaTYNKHUTPATUO
conu «OnpeneneHne HUTPAT- MOHOB B ONPeAENUTb COAEPKAHNE HU- MOHOCE/IEKTUBHbIE HOB 28.04
nUTaTeNbHOM pacTBope» TPaT-MOHOB B PacTBOpPax naTYNKK AnAa onpeneneHus
MOHOB
32 [MuHepanbHbleyao6peH|/labopatopHbii onbiT Ne 10 DKcnepMmeHTaNbHO YMeTbaKcnepumeHTanbHOO JaTYnKaNeKkTpon
na «OnpeaeneHne aMMMaYHOM pa3nn4yaTb MOYEBUHY 1 npeaenATbMO4YEBUHY pOBOAHOCTU 5.05
CenTPbl U MOYEBUHbBI» MWHepanbHble yaobpeHus
33  [MeTtannbl. Kanbuuit. VlabopaTopHbii onbiT Ne 11 PKCNepMMeHTaNbHO BHaTb CBOMCTBA JaTumk
CoeanHeHMA Kanbuma |«B3anmogencteme M3BeCTKOBOW yCTaHOBWUTL 06pa3oBaHune COEANHEHMIN KanbUMA U €rOPNEKTPONPOBOA,
BOZAbI C YI/IEKUCIbIM Fa30M» cpeaHel n Kucnom conm BHayeHue B NpMpoae n MarHuTHan
PKM3HWM YenoBeKa MeLlasKa, 12.05
npnbop ans
Nosly4eHUA rasos
34 |MeTtannsbl. VlabopaTopHbii onbiT Ne 12 MccneposaTb npouecc BHaTb, YTO NpoLecc JaTunKkoasaeHu
eneso «OKUCneHne Kenesa Bo B/IEKTPOXMMMUYECKOMN KOPPO3nM MeTanNos A 19.05
B/IA’*KHOM BO3yXe» KOpPPO3WK Kenesa B BO3ayxe NpoTeKaeT B NPUCYTCTBUMU
BOZAbI U KMcnopoga. 3Hatb
baKTOpbI, yCKOpAtowme
npouecc Koppo3uu
35 |PeweHue PaccmoTpeHue NpoBepuTb ypoBEHDb NosTOpUTL NpaBuna 26.05
\NIEMOHCTPALMOHHOIO  [PKCMEPUMMEHTAJ/IbHOrO BONPOCa. [MOAFOTOBKM yYalumMxca K TEXHUKM Be3onacHoCTM npu

BapuaHTa O3 no
XUMUN

caoadve Or2.

paboTe B XMMUYECKOM
inabopatopum.

UTOro:

70— yacos
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