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2023 ron,



ITosicHuTeIbHAS 3alIHCKA

[Iporpamma kypca BueypouHoii aesrensnoctd MKOY COILL Nel r. Huxuue Cepru
OOIIEMHTEIUICKTYaIbHON HanpaBlieHHOCTH "B xumun uHTepecHo Bee" (i obyuaronuxes 8-9
KJIACCOB) COCTABJICHA HA OCHOBE TOJI0XKEHUI 1 TpeOOBaHMIA K pe3ylibTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTesbHON POTPaMMBI, IPEACTaBICHHBIX B DeaepabHOM TOCYAapCTBEHHOM
00pa3oBaTeNIbHOM CTaHJAPTE OCHOBHOTO O0IIETO 00pa30BaHMs, YTBEPKICHHOTO IMPHKA30M
MunuctepctBa oOpasoBanus U Hayku PO Ne 287 ot 31.05.2021, ¢ yuerom [IpumepHoii
nporpaMmsl Bocriutanusi, OcHoBHO oOpazoBatenbHoil porpammsel MKOY COLL Nel ropona
Hwxnue Cepru ocHoBHOTO 00111€T0 0Opa3zoBanus. B cooTBeTCTBUM C

- [lonosxxenunem o paboueit mporpamme yaeoHoro npeamera, kypca MKOY COUI Nel ropona
Huxuaue Cepru 1 opueHTUPOBaHA Ha pealn3aliio B IIEHTpe 00pa30BaHKs €CTECTBEHHOHAYYHOU U
TEXHOJIOTHYECKOM HampaBiieHHocTel «Touka poctay, co3ganHoro Ha 6aze MKOY COII Nel
ropojia Hikuane Cepru ¢ 1es1bio pa3BUTHS y 00Y4arOIIUXCsl €CTECTBEHHOHAYYHOH,
MaTeMaTH4eCKOH, MHPOPMAIIMOHHON rpaMOTHOCTH, (POPMUPOBAHUS KPUTHUECKOTO U
KpEaTUBHOT'O MBIIIJIEHUS, COBEPILIEHCTBOBAHHS HABBIKOB €CTECTBEHHOHAYYHOU U
TEXHOJIOTUYECKON HAIIPAaBJIEHHOCTH, a TAKXKe JJIs IPAKTUUECKON 0TpaboTKH y4eOHOTO MaTepuaia
1o yueOHbIM npeameraM «Dusmukay, «Xumusy, «buonorus, «TexHOTOT U

Ha 6a3e nentpa «Touka poctay obecrieunBaeTcs peaausamus 00pa3oBaTelbHBIX TPOTPaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOTMYECKOI HANpaBIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOIATEILCTBA B cpepe 00pa3oBaHus U C YIETOM PEKOMEHAAN I
denepanpHOTO OTIEpaTopa yueObHoro npeamera «Xumusy». [Iporpamma Kypca BHEYpOUHOU
nestensHocT MKOY COILI Nel r. Hixnue Cepru oOnieMHTeUIeKTyallbHOM HanpasiaeHHoCTH "B
XMUMHH UHTEpecHO Bce" (A1 oOyuaroniuxcs §8-9 KiiaccoB) MO3BOJISIET HHTETPUPOBATH
peasin3yemsble 3/1eCh MOAXO0/Ibl, CTPYKTYPY U COAEpIKaHKE MPU OpraHu3alnu 00ydeHHs] XUMUU B
8—9 kmaccax, BBICTPOCHHOM Ha 0a3e Jr000T0 U3 JOCTYIMHBIX y4eOHO-METOAMUECKIX KOMIUIEKCOB
(YMK). Hcnonp3oBanue 000pya0BaHUs IIEHTPa

«Touka pocTa» MO3BOJISET CO3/1aTh YCIOBHUS:
* IS paCUIMPEHUs COJIePKaHUs MIKOJIBHOTO XUMUYECKOTO 00pa30BaHus;

* IS TIOBBIIICHMS [TO3HABATEILHON aKTHBHOCTH O0YYAIOIIUXCS B €CTECTBEHHOHAYYHOU
obnacry;

* 7S Pa3BUTHUS JINYHOCTU peOeHKa B Ipoliecce 00yUYeHUs XUMHH, €0 CIOCOOHOCTEH,
(dbopMHUpOBaHUS U YIOBJIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTENH;

*AJIs1 pa6OTBI C O,I[apéHHI)IMI/I IIKOJIbHUKAMH, OPraHru3alivui UX pa3sBUTHA B PA3JIMIHBIX o01acTax
O6paSOBaTCHLHOﬁ, TBOp‘ICCKOﬁ JCATCIIBHOCTH.

HpI/IMeHHH I_[I/I(I)pOBBIC J'Ia60paT0pI/II/I Ha YpOKax XUMHUH, yHAIIHUECS CMOTYT BBIIIOJIHUTDH
MHOXKCECTBO J'Ia60paTOpHBIX pa60T H SKCIICPUMCHTOB I1I0 IIPOIrpaMme OCHOBHOM HIKOJIBI.
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MnaHnpyemMble pe3ynibTaTbl OCBOEHWUS YUeGHOr0 NpeameTa «XUMUS» C ONCaHMEM

YHUBePCa/IbHbIX YHeOHbIX AeACTBUIA, JOCTUraeMbIixX 00y4atoLLMMACS

JINYHOCTHbIE pe3ynbTaThbl

O6yyatoLymincs nonyumT BO3MOXKHOCTb 4151 (DOPMUPOBAHUS CReayoWwyX MMYHOCTHbIX YY[:

onpeaeneHne MOTUBaLUM U3yYeHUs y4ebHOro matepuana;

OLEHMBaHME YCBaNBaEMOr0 y4ebHOro Matepmana, MCXoas U3 CoLMaibHbIX U MMYHOCTHBIX
LIEHHOCTEW;

MOBbILLEHNE CBOEro 00pa30BaTe/IbHOr0 YPOBHA W YPOBHS TOTOBHOCTU K W3YYEHMIO
OCHOBHbIX UCTOPUYECKNX COObLITUIA, CBA3AHHbIX C PA3BUTUEM XUMUW N OOLLECTBA;

3HaHVe Npasun NoBeLeHNS B Ype3BblYaliHbIX CUTYaLUSIX;

OLEHMBaHWE COLMaNbHOM 3HAUMMOCTM MPOECCUIA, CBA3AHHBIX C XUMUENA;

BlafleHne npasunaMn 6e30nacHoro obpalleHns € XUMUYECKMMMW  BeLLecTBammn W
060pya0BaHNEM, NPOSIB/IEHNE 3KOOTMYECKOWA KYNbTYpbl .

MeTanpeameTHble pe3ynbTaThl

PerynaTusHble
O6yuvarowmincs nonyynT BO3MOXKHOCTb [1s (hopMUPOBaHMA CRefytoLmX PerynsTUBHbIX

YyA:

LienenonaraHye, BK/OYas MOCTaHOBKY HOBbIX Lenei. npeobpasoBaHMe MPaKTUYECKON
3afaun B MO3HaBaTeNbHYH, CAMOCTOSATENbHbIA aHaNM3 YCMOBUIA AOCTMXKEHUS LENN Ha
OCHOBe YYéTa BbIfENIeHHbIX YuWUTeNeM OpUEHTMPOB [ENCTBMA B HOBOM Y4eOGHOM
maTtepuane; * NnaHWPOBaHMe MYTU AOCTUXKEHUSA Lieneid;

yCTaHaB/leHWe  LeNeBbIX  MPUOPWUTETOB,  BblefleHWe  albTePHATMBHBIX  CrOCO60B
[IOCTUDKEHMS LIeNN 1 BblGop Hanbonee addheKTUBHOMO CNocooa;

YMEHMNe CamMOCTOATE/IbHO KOHTPO/IMPOBATb CBOE BPEMS W YNPaB/isTh UM;

YMEeHMe NPMHUMaTb peLleHms B NP06IeMHON CMTyauum;

NMOCTaHOBKa Y4ebHbIX 3aa4, COCTaB/IEHNE NaHa 1 NoCnefoBaTe/IbHOCTW AENCTBUI,
opraHm3aLms paboyero mMecta npu BbIMONHEHUN XUMUYECKOrO 3KCMepMEHTa:
MPOrHO3MpPOBaHMe Pe3ynibTaToB 00yUeHUs, OLEeHVBaHME YCBOEHHOrO MaTepuana, OueHKa

KayeCcTBa M YPOBHSA MONYYEHHbIX 3HaHWIA, KOPPEKUMA nnaHa v cnocoba LeicTBus npu
Heo6XxoAnMOoCTH |

lMo3HaBaTENbHbIE
O6yyatoLyMincs NonyumT BOSMOXKHOCTb A5 (POPMUPOBaHUS ClefytoLmx no3HaBaTeNNbHbIX

YYLO.

MOWUCK U BblAENeHVe MHAopMaLK;

aHasM3 ycnoBuin 1 TpeboBaHWIA 3agaun, BbIGOP, COMocTaB/ieHe U 060CHOBaHKE criocoba
peLleHuns 3agadn;

BblIbOp Hambonee 3(MMEKTMBHBLIX CMNOCOOOB pelleHns 3afayn B 3aBUCMMOCTM  OT
KOHKPETHbIX YCNOBUN;

BbIJIBVYKEHME 1 060CHOBAHME rMMNOTE3bI, BbIGOP CNoco6a eé NPoBepKYU;

CaMOCTOATE/IbHOE  CO3faHWE  a/TTOPUTMa AeATEe/IbHOCTU Npu  pPeLleHni np06neM
TBOPYECKOIo 1N NMONCKOBOI0 XapaKTepa,



YMEHMS XapaKTepn30BaTb BELLECTBA MO COCTaBY, CTPOEHUIO 11 CBOCTBAM;

OMMCbIBaHWE CBOWCTB: TBEPAbIX, XXWAKMX, Fa3000pa3HbiX BELLECTB, BblAENEHME WX
CYLLIECTBEHHbIX NMPU3HAKOB;

1306pakKeHMe COCTaBa MPOCTEMLUMX BELLECTB C MOMOLLUBID XUMUYECKUX OpMyN ¢
CYLLIHOCTV XMMUYECKMX PEAKLWMIA C NOMOLLbIO XMMUYECKUX YPaBHEHMWIA;

npoBefeHVe HabMHOAEHWIA, OnucaHWe MNPU3HAKOB W YCMOBUIA TEUEHMSt XUMUYECKUX
PeakUWii, BbINOMHEHWE XMMUYECKOTO 3JKCMEPUMEHTa, BbIBOfAbl Ha OCHOBE aHanu3a

HabNtoAeHNIN 3a 3KCNEPUMEHTOM, peLleHNne 3adad, NoyyYeHne XMMMYECKOM MH(opMaLmm
N3 pasINYHbIX UCTOYHUKOB:

YMeHWe OpraHn30BbIBaTb UCCe0BaHMe C LIE/Ib0 NPOBEPKU TUMOTES:
yMeHUe [ieNiaTb YMO3aK/IKUeHUs (MHAYKTUBHOE W MO aHanorum) 1 BbiBOApbI;

yMeHMe 06BLEKTVBHO OLIEHMBATL MHKHOPMALMIO 0 BELLECTBAX M XUMMUYECKUX MpoLieccax,
KPUTUYECKN OTHOCWUTBLCS K MCEBAOHAYYHON MHAOopMaLm |

KOMMYH MKaTWBHbIe
OG6yyatoLLUiics NMONYYUT BO3MOXKHOCTb /151 POPMUPOBAHMS CREAYIOLLMX KOMMYHUKATVBHbIX

YYLO.

MO/IHOE ¥ TOYHOE BbIPaXXEHWE CBOMX MbIC/IEN B COOTBETCTBMM C 3aavyaMu 1 YCNOBUAMM
KOMMYHUKaLuu,;

afleKBaTHOe MCMo/b30BaHUe peyeBbIX CPeACTB 418 YHacTUs B AUCKYCCUM N apryMeHTaumm
CBOE NO3nLMK, YMeHUe MPeACcTaBNATb KOHKPETHOe COofepXKaHue C COO6LLEeHUEM ero B
MUCbMEHHOW 1 YCTHO (hopme, onpejeneHvie crnocob0B B3anMOAENCTBISA, COTPYLAHNYECTBO
B MOWCKe 1 cbope NH(opmMaLmu;

onpefenieHne CrnocoboB B3aMMOAENCTBUSA, COTPYAHUYECTBO B MOWCKeE UK cbope
MH(opmaLum, yyactue B auanore, nnaHUpoBaHue o6Lmx cnocobos paboTsl, NPosBIeHne
YBaXWUTENbHOr0 OTHOLLEHUA K APYTVM yJallymcs;

ONucaHWe COAepXaHus  BbINOJHAEMbIX LeNCTBUA C  LEMbl0  OPUEHTUPOBKW B
NpeAMUTHOMPaKTUYECKOW AeATeNIbHOCTHY;

YMEHUA YYUTbIBATb Pa3Hble MHEHWS U CTPEMUTLCA K KOOPAMHALMMN Pa3NYHbIX NO3ULWIA B
COTPYAHMYECTBE;

(hopMyNMpoBaTb COBCTBEHHOE MHEHMWE W MO3NLMIO, apryMeHTMPOBATb 1 KOOPAVHUPOBATb
eé C no3vuuaMY nNapTHEPOB B COTPYAHWMYECTBE MPU BblpabOTKE OOLLEro peLueHus B
COBMECTHOW AeATENbHOCTU;

OCYLLECTB/IATb B3aMMHbIA KOHTPO/Ib U OKasblBaTb B COTPYAHWYECTBE HEOOXOAMMYHO
B3aVIMOIMOMOLLb;

NNaHMpoBaTb 06LMe Cnocobbl paboTbl; OCYLLECTBATb KOHTPO/b, KOPPEKLMIO, OLEHKY
[leNCTBWIA NapTHEPa, yMeTb Y6exxaaTh;

MCNONb30BaTh afleKBaTHbIE A3bIKOBbIE CPEACTBA [/15 0TOOPAXKEHMS CBOMX YYBCTB, MbIC/IEN,
MOTMBOB M MOTPeOHOCTEN; OTObpaxaTb B peum (ommcaHue, O6BACHEHWE) cofepXKaHue
COBepLUaeMbIX AeACTBUIA, KaK B OPMe FPOMKOW COLMAIM3MPOBaHHON peun, Tak 1 B hopme
BHYTPEHHEN peyu;

pa3BMBaTb KOMMYHWKATMBHYH) KOMMETEHUMIO, MCMOMb3ysa CpeacTBa YCTHOM K
MACbMEHHON KOMMYHMKaLMM npu paboTe C TekcTaMu yyebHWMKa U [LOMONHWUTENIbHOMN
NUTEepaTypoit, CnpaBoYHbIMM Tabmuamm, NPOSBAATL FTOTOBHOCTb K YBXKEHWIO UHOW TOYKM
3peHuns Npu 06CyXAeHUN pe3yNbTaToB BbINOSHEHHOW paboThl .

MpeaMeTHble pe3ynbTaTbl

O6yvatoLLuiics HayunTCs:

* MPUMEHATb OCHOBHbIE METOAbI MO3HAHNA: Ha6J'IIO,CI|EHI/Ie, N3MepeHne, SKCNEPUMEHT,

* ONUCbIBaTb CBONCTBA TBép,CI'bIX, KNAOKUX, ra3006pa3Hb|x BELLECTB, BblAenAaa X CyLLEeCTBEHHbIE
MNPU3HaKK;

* PacKpbIiBaTb CMbIC/1 3aKOHa COXpPaHEHNA MacCCbl BELLLECTB, aTOMHO-MOﬂeKyﬂFIpHOVI Teopun;



pasnnyaTb XMMUYECKME U (IU3NYECKME SABNEHWS, HA3bIBaTb MPU3HAKM 1 YCNOBUS NPOTEKaHNS
XUMUYECKNX peaKLnii;
cobnoaath Npasmna 6e3onacHoi paboTbl NPK NPOBEAEHN ONbITOB;
Mob30BaThCs NabopaTopHbIM 060PYA0BaHMEM | MOCYAOIA;
nony4yatb, cobupatb ra3oo6pasHble BeLLLECTBa 1 pacno3HaBaTth UX;
XapaKTepn3oBaTb QM3NYECKNE U XMMUYECKNE CBOMNCTBA OCHOBHbIX KNAacCOB HEOPraHWYECKNX
COefJUHEHWIA, MPOBOAWUTbL OMbIThbl, MOATBEPXKAAMOLLME XMMUYECKME CBOMCTBA W3YUYEHHbIX
K/lacCOB HEOPraHWYeCKMX BeLLeCTB;

pacKpblBaTb CMbICNT MOHATUS «PacTBOP», BbIYAC/IATb MacCOBYH [0M0 PacTBOPEHHOrO
BELLLECTBA B pacTBOPE, rOTOBUTb PacTBOPbI C ONpPeAenéHHO MacCOBOI [A0Nneii paCTBOPEHHOIO
BELLIECTBA;
XapaKTepn3oBaTb 3aBUCUMOCTb (PU3MYECKMUX CBOWCTB BELLECTB OT TUMa KPUCTaIMYECKON
PELLETKM, ONpefensTb BL XMMUYECKON CBA3W B HEOPraHNYeCKUX COeAVMHEHUSX;
pacKpbiBaTb OCHOBHbIE MOMOXEHWSI TEOPUM 3NEKTPONUTUYECKON AMCCOoLMaLm, COCTaBNATb
YPaBHEHUSA 3EKTPOMTUYECKON AMCCOLMaLMN KACOT, LLENoYeid, Coneil N peakunii MOHHOIo
06MmeHa;
PacKpbIBaTb CYLLHOCTb OKUCUTENbHO-BOCCTAHOBUTEbHbIX PeakLuii, ONpeaensTb OKUCUTENb
1 BOCCTAHOBUTE/b, COCTaB/SATb YPaBHEHUS OKUC/IUTENIbHO-BOCCTAHOBUTENbHBIX PEaKLNIA;
Ha3blBaTb PAKTOPbI, BAUAIOLLME Ha CKOPOCTb XMMUUECKOIN peakLuu;
XapaKTepn3oBaTb B3avMOCBA3b MEX[Y COCTaBOM, CTPOEHWEM W CBOMCTBaMM HEMETa/II0B W
MeTa/NoB;
NPOBOAMTL ONbIThI MO MONYYEHNIO U U3YYEHWIO XUMUYECKMX CBOMCTB Pa3/INYHbIX BELLECTB;
rpaMoTHO 06paLlaTbCs C BELLLECTBAMM B MOBCEAHEBHOMN XNU3HM |

O6yyatoLymMincs NonyumT BO3MOXKHOCTb HayUMThCS:

BbIIBMraTb W MPOBEPATH IKCMEPUMEHTANILHO TMUMOTE3bl O XUMUYECKMX CBOICTBAX BELLECTB Ha
OCHOBE WX COCTaBa W CTPOEHWs, MX CMOCOBHOCTM BCTynaTb B XUMWYECKMe peakuuu, o
XapaKTepe 1 NPOAYKTax PasNMuHbIX XUMUYECKUX peaKLii;

XapaKTepn30BaTb BELLECTBA MO COCTaBY, CTPOEHMIO 1 CBOMCTBAM, YCTaHaBMBATb NPUUMHHO-
CNefCTBEHHbIE CBA3N MEXY AaHHLIMI XapaKTePUCTUKAMU BELLLECTBA;

COCTaB/ITb MOJEKY/ISPHbIE M MOMHbIE WOHHbIE YPAaBHEHUS MO COKPALIEHHbIM MOHHbLIM
YPaBHEHUSM;

MPOrHO31POBaTh CNOCOGHOCTL BELLLECTBA NPOSBNATL OKUCUTENbHbIE U BOCCTAHOBUTE/bHbIE
CBOIACTBA C YUYETOM CTerneHeli OKVUCNEHNS 3N1EMEHTOB, BXOASLLMX B €r0 COCTaB;

BbIABUraTb W MPOBEPSTb IKCMEPUMEHTA/ILHO TUMOTE3bl O pe3y/bTaTax BO3AeNCTBUS
Pa3NIMUHbIX (haKTOPOB Ha M3MEHEHME CKOPOCTM XUMUYECKOI peaKLmui;

CMOMb30BaTb MPUOGPETEHHbIE 3HAHWUS [N 3KOMOFMYECKM T[pPaMOTHOrO MOBEAEHMS B
OKpY>KatoLLelt cpefe;

CMOMb30BaTh MPUOBPETEHHbIE K/HOUYEBbIE KOMMETEHLMM TMPU  BbIMOHEHUN MPOEKTOB U
PELLEHNI y4eBHO-ICCNeaoBaTelbCKUX 3aAa4 MO M3YYEHWHO CBOICTB, CMOCOGOB MOJTyYeHUs 1
Pacrno3HaBaHUs BELLECTB;

06BEKTVBHO OLIEHMBATL MHHOPMALMIO O BELLIECTBAX N XUMUYECKUX MPOLIECCaX;

0CO3HaBaTb 3HAYEHWE TEOPETMUECKMX 3HAHWUI MO XUMUM A1 NPAKTUYECKON AedTenbHOCTM
YeNoBeKa;

C03/aBaTh MOJENN U CXEMbl AN pelleHUst YuebHbIX M MO3HaBaTeNbHbIX 3aday; MOHUMATh

Heo6X0AMMOCTb  COGMIOMEHNS  MPeAnuUcaHuii, npegnaraeMblX B UHCTPYKUMSX MO
CMO/b30BaHIO IEKAPCTB, CPEACTB BbITOBOV XMW 1 ap .



Copep>xaHne Kypca «XumMmunsa» ansa 8-9 Knaccos

NepBoHavanbHble XMMUYECKUE MNOHATUA

Mpegver xumun. Tena M BewlecTBa. OCHOBHble METOAbl MO3HaHWA: Hab/OAeHNe,
N3MepeHne, 3KCNepuMeHT. Pusnyeckne U XUMUYECKME ABMeHUA. YUCTble BELLECTBA U CMECW.
Cnocobbl pasgeneHus cmeceir. ATom. Monekyna. XUMUYECKUIA 3N1EMEHT. 3HaKN XUMUYECKMX
anemeHTOB. [1poCTble W CNOXHbIE BellecTBa. BaneHTHOCTb. 3akOH MOCTOSHCTBA COCTaBa
BeLecTBa. XvMmyeckume opmysbl. NHAeKcbl. OTHOCUTENbHAA aTOMHas U MOJIEKY/IAPHas MaccChl.
MaccoBas [0NS XMMWUYECKOro 3/IeMeHTa B COefMHeHMWN. 3aKOH COXpPaHeHUs MacChbl BELLECTB.
XuMnyeckve ypasHeHus. KoahuumeHTbl. YCNOBUA W MPU3HAKM MNPOTEKAHUSA XUMUYECKUX
peakyunii. Monb — evHULA KONMYeCTBa BellecTBa. MonspHas macca.

Kwncnopoga. Bogopoz

Kucnopog - XMMWYECKUA 3MeMeHT U npocToe BellectBo. O30H. CocTaB BO3dyXxa.
®du3nyeckme N XMMUYECKMe CBOWCTBA KUcnopoda.. [lonydeHne W NPUMEHEHME KUCIoPOoZa.
TennoBoin aPMEKT XUMUYECKMX peakumid. TOHATME 00 3K30- U 3HAOTEPMUYECKUX peakumsiX.
Bogopog - XMMUYECKWIA 3f1eMEHT M NPOCTOe BeLeCTBO. PU3MYECKMe U XMMUYECKME CBOMCTBA
Bogopoga. lNMony4yeHne Bogopoda B nabopatopun. MonyyeHre BOLOPOAA B NMPOMbILLIEHHOCTH.
MpumeHeHne Bogopoda. 3akoH ABoraapo. MonspHbin 06beM ra3oB. KaueCTBEHHbIE peakUmm Ha

razoo6pasHble BellecTBa (Kucnopoa, 8oaopoa). O6beMHbIE OTHOLLIEHWS Fa30B MPU XUMUYECKNX
peakLysx.

Boga. PacTtBopbl

Boga B npupoge. KpyroBopoT BOAbl B npupoge. ®Pusnyeckne u XMMUYECKMe CBOICTBA
BOAbl. PacTBopbl. PacTBOPUMOCTL BellecTB B Bofe. KoHLUeHTpauusa pactsopoB. MaccoBasa [oNs
PacTBOPEHHOr 0 BELLEeCTBa B pacTBOpE.

OCHOBHbIe K/1acCbl HEOPraHNYeCKNX coefMHeHWN

Okemgbl. Knacengmkaums. HomeHknatypa. Pusmyeckne CBOMCTBA OKCUA0B. XUMUYECKME
cBoicTBa OKcuaoB. [MonydeHne M npumeHeHue okcupoB. OcHoBaHusA.  Knaccuiumkaums.
HomeHknatypa. ®u3snyeckMe CBOWCTBA OCHOBaHW. [losyyeHMe OCHOBaHWIA. XUMUYECKMe
CBOMCTBA OCHOBaHWI. Peakums HeWTpanmsaumn. Kucnotel. Knaccudgmkayms. HomeHknatypa.
®u3nyeckme cBOIMCTBA KWCNOT. [lofydeHMe W NPUMEHeHMe KKcnoT. XMMUYEeCKMe CBOMCTBA
Knucnot. WHAmkatopbl. I3MeHeHVMe OKpackM WHAMKATOPOB B pasfnMyHbiX cpefax. Conu.
Knaccuiukayms. HomeHknatypa. ®usnyeckme CBOWCTBa conieil. onyyeHne n npvMeHeHue
coner. XMMMUYecKne CBOWCTBA COMEN. eHeTMYecKas CBA3b MeX[y K/accamy HeopraHMyecKmx
coeauHeHnii. Mpobnema 6e30MacHOr0 WUCMO/b30BaHUA BELLECTB M XUMUYECKMX peakuuid B
NMOBCEAHEBHOM XXM3HU. TOKCUYHbIE, FOPHOYME 1 B3PbIBOOMNACHbIE BELLECTBA. BbITOBAsA XMMMYeCKas
rPaMoOTHOCTb.

CTpoeHune artoma. [lepuoAMYECKMA 3aKOH W MEepuoanyeckas cuctema XUMUYECKMX
anemeHToB .. MeHpaeneesa

CTpoeHue aTtoma: $4PO, 3HepreTnyeckuin yposeHb. CocCTaB sfpa atoma: MPOTOHbI,
HeWTpoHbl. WM3oTonbl. Mepuoguuecknini 3akoH [./. MeHgeneesa. [Mepuoanyeckas cucTema
XUMUYECKNX 3nemeHTOoB [.M. MeHgeneesa. ®U3NYECKMIA CMbICT aTOMHOro (NOpPsAKOBOrO)
HOMepa XMMMUYECKOr0 3/1eMeHTa, HOMepa TPYMMbl U Neproja NepuoanYecKoin cucteMsl. CTpoeHue
3HEPreTNYECKNX YPOBHEN aTOMOB NepBbIX 20 XMMUYECKUX 3/1EMEHTOB NEPUOLNYECKOA CUCTEMBI
O.W. MeHgeneeBa. 3akOHOMEPHOCTN U3MEHEHWS CBOMNCTB aTOMOB XMMMWUYECKNX 3/1EMEHTOB U UX
COefIMHEHWNIA Ha OCHOBE MOJIOXKeHWs B nepuoguyeckoin cucteme O.M. MeHgeneesa n CTPOeHUS
atoma. 3HaueHue lNepuognyeckoro 3akoHa .. MeHzeneesa.

CTpoeHMe BeLlecTB. XUMUYecKas CBA3b

ONeKTPoOTPULATENLHOCTL aTOMOB XMMMUYECKUX 3/1eMeHTOB. KoBasleHTHad XMMUYecKas
CBA3b: HenonspHas n nonsipHast. MoHATME 0 BOLOPOAHONM CBA3M U ee BAMSAHUM Ha (hmn3nyeckue
CBOMCTBA BELECTB Ha MpuMepe BOAbl. VIOHHas cBA3b. MeTaninyeckas CBA3b.  TUMbI
KPUCT/VINYECKMX PELUETOK (aTOMHas, MOMeKyNApHas, MOHHasA, MeTaiinyeckas). 3aBMCMMOCTb
(hM31YeCKMX CBOWMCTB BELLECTB OT TWMa KPUCTA/IIMYECKON peLLeTKM.

XNMNYecKue peakumn



MoHATME O CKOPOCTU XMMWYECKUMA peakumn. DakTopbl, BAMSIOWME HA CKOPOCTb
XUMUYECKON peakumun. ToHATVE 0 KaTasmsaTope. Knaccuukaums XMMUYECKUX peakumin no
pasfIMYyHbIM MpU3HaKaM; YMCIY W COCTaBY WCXOAHBIX WM MOMYYEHHbIX BELLECTB; M3MEHEHUIO
CTENeHei OKMUC/IEHNS aTOMOB XUMUYECKMX 3/1EMEHTOB; MOM/IOWEHNIO UIN BbILEIEHWIO SHEPTUN.
ANeKTPONNTMYECKasA Anccoumaumns. SNeKTPONTbI U HEINEKTPONNUTLI. VOHbI. KaTMOHbI M aHWOHBI.
Peakumy  MOHHOro  O6bMeHa.  YCNoBMS  NPOTEKAHWA  peakumiA  MOHHOro  06MeHa.
JNeKTPoONUTMYECKan Auccoumaums  KWACIOT, Lienodeir n  coned. CTeneHb  OKUC/EHMS.
OnpepgeneHne CTENeHN OKNCIEHNS aTOMOB XMMUYECKUX 3/1EMEHTOB B COeAMHEHUAX. OKUCUTESb.
BocctaHoBuTeNb. CYLLHOCTL OKUC/INTE/IbHO-BOCCTAHOBUTE/bHBIX PEaKLUid.

Hemetannb! IV - VII rpynn n nx coeguHeHns

MMonoXeHne HeMeTa/iIOB B MEPUOAMYECKOA CUCTEME XUMUYECKUX 3nemeHToB ..
MeHgeneesa. O6Liye CBOMCTBA HEMETaNIOB. [anoreHbl; (PU3MYECKMe U XMMUYECKMe CBOMCTBA.
CoefnHeHNs rasioreHoB; X/IOPOBOLOPOA, X/I0POBOAOPOAHas kucnota u ee conu.  Cepa:
(m3nyeckne N Xmmmyeckune csoirctBa. CoeamHEHWS Cepbl; CepOBOAOPOA, CyNbdnabl, OKCUAbI
cepbl. CepHas, CepHWUCTas W CepOBOAOPOAHAA KUCMOTbl U WX COMW. A30T; (U3MYecKme u
XMMUYeckne cBoiicTBa. AMMMak. Conv ammoHms. OKcuapl asoTa. A30THas KMCIoTa W ee COu.
dochop; usmueckne 1 xummdeckme ceoictea. CoeauHeHus ocdopa; okeung dochopa (V),
opTtopocpopHas Kucrota U ee COAN. Yrnepofn, (U3MYeCKMe W XMMUYECKMe CBOWCTBA.
ANoTponua yrnepoga; anmas, rpagurt, kapouH, qynnepeHbl. CoefuHeHNs Yrnepoaa; OKCuAbl
yrnepoaa (1) n (1V), yronsHas Kucnota u ee conu. KpemHWiA 1 ero coefiMHeHMs.

MeTansbl U UX CoeMHEHUSA

MMonoxeHWe MeTaN/IoB B  MEPUOAMYECKON CUCTEME XMMWUYECKMX 3nemeHToB ..
MeHpeneesa. MeTan/bl B npupofde 1 obuime cnocobbl mMx nonyyeHuns. O6uime qusnyeckme
cBoictBa MeTaioB. OOLME XMMWUYECKMe CBOWCTBA META/INIOB; peakuuu C HemeTaniamu,
K1CNoTamu, CONMMU. DNEKTPOXMMUYECKUI PAL, HANPsHKeHU MeTannos. LLienoyHble MeTan bl 1
nX coefnHeHus. LLenoyHoseMesnbHble MeTas/lbl U UX COeAUHEHUS. ANKOMUHUIA. AMKDOTEPHOCTb
oKcuga v ruapokeunga antomuHus. XKeneso. CoeAuHeHWs dkenesa M UX CBOMWCTBA; OKCUABI,
rngpokcuab! u conv xxenesa (11 n 111).

MepBOHaYa/bHble CBEAEHNA 06 OpPraHNYecKnX BeLLecTBax

MepBOHaYa/IbHble CBELEHUS 0 CTPOEHUM OpraHNUYecKMX BeLecTB. YTNeBOLOPOAbl; MeTaH,
aTaH,  3TWneH.  VICTOYHMKM  YrNeBOAOPOAOB;  MPUPOAHbLIA  ras3,  He(Tb,  Yrosb.
Kucnopogcogepxxawme coegmHeHnsi; CNUpPTbl (METaHON, 3TaHOAN, [ULUEPUH), KapOoHOBble
K1CNoTbl (YKCyCHast KUCNOTa, aMUHOYKCYCHas KMWC/OTa, CTeapuHOBas U OfierMHOBas KWUCMOTbI).
Buonornyeckn BaXKHble BELLECTBa; JKMPbl, [/1I0K03a, 6enkn.  XMUMUYeckoe 3arps3HeHue
OKpPY>KatoLLel cpeapbl 1 ero nocneAcTBums.

Tvinbl pacyeTHbIX 3a4au:

1. BbluncneHve MaccoBOW [0/IN XMMUYECKOTO 3/1eMeHTa No opMy e COeUHEHNS.
YCTaHOB/IEHNE MPOCTeMLein GopMy bl BewecTBa Mo MacCoBbIM A0SIIM  XUMUYECKNX
3/1EMEHTOB.

2. BbluncneHus no XMMMYECKUM YpaBHEHWSM KO/NYecTBa, 0Obema, MacChl BeliecTBa Mo
KonmuecTsy, 00beMy, Macce peareHTOB UK MPOLYKTOB peakLuu.

3. PacyeT maccoBoii [0/M pacTBOPEHHOIO BELLECTBA B PacTBOpE.

MprMepHble TeMbI MPaKTUYECKNX paboT;
1. JlaboparopHoe o060pyaoBaHME W MNpueMbl ob6palleHns ¢ HuM. [MpaBuna 6e30macHoi
paboTbl B XMMUYECKOI nabopaTopuu.
OuncTKa 3arps3HeHHON NoBapeHHON comu.
Mpy3HaKN NPOTEKaHWS XUMUYECKNX PeaKLiniA.
Mony4yeHve KUCnopoga ! U3yyeHue ero CBOMCTB.
Mony4yeHne BOLOPOAA N U3YYeHUEe ero CBOMCTB.

MpuUroToB/EHNe PacTBOPOB C ONPe/eNeHHOl MacCoBOA A0Meli PacTBOPEHHOO BELLIECTBA.

PelleHne akcnepumeHTalbHbIX 33gady Mo Teme «OCHOBHbIe KnacCbl HeopraHWyeckmx
COEIVHEHWN.

No ok w



10.
11.
12.

13.

Peakummn NOHHOro 06MeHa.

KayecTBeHHbIE peaKLMn Ha NOHbI B pacCTBOpE.

Mony4yeHVe aMMmaKa 1 n3yyeHve ero CBOMCTB.

MonyyeHwve yrneKncnoro rasan u3yyeHue ero CBOMCTB.

PelueHne akcnepumeHTaslbHbIX 33ga4 no Teme «Hemetannsl IV - VII rpynn un ux
COEIVHEHWNN.

PelleHve aKcnepmmeHTasIbHbIX 33434 No Teme «MeTansbl U X COeANHEHUS».



KaneHgapHo - TeMaTMYeCcKoe njaHMpoBaHue Nno Kypcy «XumMmnsa»
ana 8 knacca.

Ha 202:5-2024 yuebHbIi rog

Ne Tema ypoka LleneBas yCcTaHOBKa ypoKa lMnaHnpyemble dopma ypoka Vcnonb3osaHne [ata
pesynbTaThl 06opyfoBaHus
TOYKM pocTa
| YeTBEPTbL
I Tpegmet u 3a8aum Ypok
xvmun. Korpga v Kak NMOMCKOBO-
BO3HVK/IA XMMUYecKas Hay4Horo
Hayka nccnefoBaHus
2 [pakTnyeckas pabota  3HaKOMCTBO C OCHOBHbIMM  YMeHMe "pynnoses, Jatunk
Nel. «M3yyeHme MeToJaMu HayKu Nnosib30BaThbCA YPOK Temnepatypbi(
CTPOEHUA NNAMEHW». HarpeBaTeflbHbl  MPaKTUKYM TepMOnapHbIi1)
MUK npubopamm
3 O noHATUAX 1 Teopuax YpoK
XUMUK, MONCKOBO-
Hay4HOro
nccnefoBaHns
4 TloHATMe «BeLecTBO» B Ypok
(husnKe ¥ XuMuw. NMOMCKOBO-
Hay4HOro
nccnefoBaHNnA
5 JlabopaTopHas pa6oTta  3HAaKOMCTBO C OCHOBHbIMW  Onpeaenatb pynnosas , Jatumk
Nel «A0 Kakoit MeToJaMun HayKu BO3MOXHOCTb YPOK Temneparypsl
Temnepartypbl MOXHO npoBsefeHus NPaKTUKym TepMOnapHbIiA,
HarpeTb BeLLecTBO» peakuuii n CNUPTOBKa
MpOoL,eccos,
TpebyroLmx

HarpesaHue



JTabopatopHas paboTa
Ne2 «l13mepeHune
TemnepaTtypbl KUNeHns
BOAbl, C MOMOLLbHO
faTymKa TemMneparypbl
“ TepMOMeTpa
NabopaTopHas paboTa
Ne3 «OnpepeneHue
Temneparypbl
nsaBneHns n
Kpuctannmsayum
mMeTaina

Ypok 06006LLeHNs 1
KOHTPONS 3HaHWUN
dusmyeckme u
XNUMWNYECKME ABNEHNS
LJeMOHCTPaLMOHHBIi
JKcnepnmeHT Nel
«BblgeneHve n
rornoweHve Tenna-
MPU3HaK XMMUYECKOM
peakumm

IMpocTble 1 CNOXHbIE
BeLLecTBa.
[eMOHCTPaUMOHHbIi
JKCMnepuMeHT

2 «Pa3noxxeHune BoAbl
3NEKTPUYECKUM
TOKOM»

[aTtb npeacTaBneHne o
LMPPOBbLIX AaTymKax
aHasIorosbIX Npubopax

CdopmumpoBaTb
npesacTaB/ieHne 0
Temneparype nsias/eHnsa n
KpucTannsaumm BeLecTsa

3yueHre XuMmnyeckmx
ABNEHNI

3yueHne saBneHnii npu
Pa3N0XKEHNN CNOXHBIX
BELLECTB

YMmeHune
BbIOUpaTh
npuoopsb! 414
npoBeseHve
N3MepeHNiA

3HaTtb
npoLeccol
npoTekaroLne
npwn naasneHnn
BELLECTB 1
KpucTanimsaum
7

YMmeTb
OT/IMyaThb
(hnsnyeckre
npoueccbl oT
XUMMUYECKMX
peakuumii

3HaTb ,4TO Npw
npoTeKaHun
peaxumm
MOJIEKY bl
BeLLecTBa

paspyLatoTcs, a

aTOMbl
COXPaHSIHOTCS.

"pyHMNoBas,

YPOK
MPaKTUKYM

["'pynnoBas,

YPOK
MPaKTUKYM

Ypok
KOH(pepeHLUus
Ypok
MONCKOBO-
Hay4HOro
nccnefoBaHuns

Ypok
NMONCKOBO-
Hay4HOro
nccnefoBaHms

Jatunk
TemnepaTypbl
NNaTUHOBbIMN,
TepMoMeTp,
nnuTa

Jatunk
TemnepaTypbl
TepMOnapHbIii

Jatumk
Temneparypbl
NAaTUHOBLIN

Mpunbop ans
OnbITOB C

3NEKTPUYECKUM
TOKOM



10 YwcTble BewlecTsa 1
cMecu. J1labopaTopHbIi
4 «OnpepgeneHne
BOJ0ONPOBOAHON U
ANCTUNNMPOBAHHOM
BO/bI»

N AtomHo-
MOJIEKYNSIPHOE YyYeHue
B XMMUK

12 3aKOH coxpaHeHus
MaccChbl 1 3Heprum
[eMOHCTPaLMOHHBI
JKcnepmmeHT Ne3
«3aKO0H COXpaHeHus
MaccCbl BELLeCTB»

13 Ypok 0606LLeHNs 1
KOHTPONS 3HaHWIA

14 PacTtBOpbI.
PacTBopumoCTb
BeLLeCTB

15 TpakTnyeckas pabota
No3 «PacTBOpUMOCTb
BeLLecTB»

JKcnepumeHTabHoe
onpegeneHue
BOZAOMPOBOAHOWA 1
ANCTUNNMPOBAaHHON BOAbI»

JKCnepuMeHTaIbHOE
[l0Ka3aTe/IbCTBO [ENCTBME
3aKoHa

WccneoBaThb 3aBUCUMOCTb
PacTBOPVUMOCTM OT
Temneparypbl

YMeTb
0T/InYaTh
BOZOMNPOBOAHY
Hon
ANCTUNNPOBaH
Hyt0 BOAY,
3HaTb noyemy
nnd
3KCMeprMeHTOB
NCMOoMb3yeTcs
ANCTUNINPOBaAH
Hasd Boga

3HaTb

(hopmynIMpoBKY
3aKOHa 1 YMeTb
NPUMEHUTL ero

meTb
npeLcTaBneHuns
0 pa3NN4yHo
3aBMCUMOCTHU
pacTBOPUMOCTM

["pynnoB.ea,

YPOK

MpPaKTUKYM
Jatunk
3/1IEKTPONPOBOA
HOCTW,
UM poBoiA
MWKPOCKOT

Ypok

NMOUCKOBO-

Hay4Horo

nccneoBaHnA

YpoK Becbl

NMONCKOBO- 3NEKTPOHHbIE

Hay4yHoro

nccnefoBaHuA

Ypok

KOH(epeHLms

Ypok

MONCKOBO-

Hay4Horo

nccnefosaHms

'pynnosra , Jatumk

YPOK Temneparypbl

MPaKTUKyMm NNaTUHOBBLIN



16

17

18

19

20

21

Bo3ayx - cmechb rasos.
OTHOCUTeNbHaA
NAOTHOCTb ra3os.

[ eMOHCTPaLUMOHHbI
aKcnepumMeHT Ned

«OnpefieneHne cocTasa

BO3/yXa»

XnMnyeckune cBoiicTBa

N NpUMeHeHMe
Kucnopoga

Conu «[lNpakTnyeckas
paboTa2 « Nony4eHune
MeJHOro Kynopoca»

YpokK 0606LLeHUs 1
KOHTPONSA 3HaHWIA
NabopaTtopHas paboTa
No5 « 3yyeHune
3aBMCUMOCTM
pacTBOPUMOCTM
BelecTsa OT
Temnepartypbi»

JNabopatopHas paboTa
Ne6 «HabnoaeHwme 3a
POCTOM KpUCTa/I0B»

OKCNEPUMEHTA/LHO
onpeaennThb CoaepXKaHme
KMCMopoJa B BO3AyXe

CuHTE3 CoNMn U3 KUCMIOTbl U
oKcuaa metanna

WcenenoBaTh 3aBMCUMOCTb
PAcTBOPVMOCTY BELLECTBA
OT TeMrepaTypsbl

IMokKa3aTb 3aBUCUMOCTb
pacTBOPMMOCTM OT
TemnepaTypbl

BeLecTs OT
TemnepaTypbl
3HaTb
06bEMHYHO
L0Nt0
COCTaBHbIX

yacTein Bosgyxa

YMmeTb
NPOBOANTb
npocTenLume
CUHTE3bI
HeopraHn4yecku
X BELLECTB C
1CNoNb30BaHMe
M MHCTPYKLMM

VveTb
npegcraB/eHune
0 pasHoW
3aBMCUMOCTY
pacTBOPUMOCTM
BelyecTsa o1
Temnepatypbl
YMmeTb
1CNoNb30BaTh
LmMcpoBoM

Ypok
MONCKOBO-
Hay4HOro
nccnefoBaHus

Ypok
NMONCKOBO-
Hay4yHoro
nccnegoBaHmA
Ypok
MOUCKOBO-
Hay4HOro
nccnefoBaHnA

Ypok
KOH(pepeHLus
[pyMMoBEr ,

YpOK
MPaKTUKYM

"pynnosom ,

YpOK
MPaKTUKYM

Mpunbop ans
onpeaeneHmns
cocraBa
BO3ayXa

Lincposoii
MMKPOCKOM

Jatunk
Temneparypbl
NAaTUHOBbIN

Limcpposoli
MMUKPOCKOM



22 JNabopaTopHas paboTa

23

24

25

26

No7 «[lepecblLLeHHbIiA
pacTtBop»

MpakTnyeckas paboTa
Ne3 «OnpeaeneHve
KOHLEHTpaLmm
BELLeCTB
KOMIOPUMETPUYECKNM
Mo KONM6pPOBOYHOMY
rpaguky»

YpoK 0606LeHUsA 1
KOHTPO/1S1 3HAHWI
JNabopatopHas paboTa
Ne8 « OnpepeneHne
TemnepaTypbl
pasnoXeHns
Kpuctannorugpara»

OcHoBaHUs

CdhopmmpoBaTh NOHATHSA
«pa3baB/eHHbIV pacTBOP»
«HACbILLEHHbIV 1
MepecbILLeHHbI pacTBOP»

CcopmumpoBatb
npeAcTaBieHne 0
KOHLIEHTpaLMK BeLLecTBa

ChopmmpoBaTb MOHATME
Kpuctannormgpara

MWKPOCKON AN
N3yyeHuns
(hopmbl
KPUCTa/I/0B.
VveTb
npescTaBfieHve
0 NMOHATUAX
«pa3baBneHHbI
pacTtBop»
«HACbILEHHbI
"
NepecbILLEHHbIA
pacTtBop»
YMeTb
ornpeLensTsb
KOHLeHTpauuio
pacTBopa

3HaTb
CNOCO6GHOCTb
Kpuctannoruap
ata
paspyLuarcs
Npyn HarpeBaHum

["pynnoBsk,

YPOK
NPaKTUKYM

["pynosrs,

YpPOK
MPaKTUKYM

Ypok
KOH(epeHuus
["pyrnosaa,

YPOK
NPaKTUKyM

Ypok
MOMCKOBO-
Hay4Horo
nccnegoBaHmA

Jatunk
Temneparypsl
nnasfeHuns

Jatunk
ONTUYECKOI
NAOTHOCTU

Jatunk
TemnepaTypsl
NAaTUHOBbIM



27

28

29

30

31

32

33

Kucnotsl

MpakTnyeckas paboTa
Ned «OnpegeneHvie PH
pacTBOPOB KUC/OT U
Lenoyen»
Nab6opaTopHas paboTa
Ne9 « OnpepfeneHue pH
pasHbIX cpej
NabopaTopHas paboTa
NelO «peakums
HenTpamsaumum»

JeMOHCTpaLUMOHHbIN
aKcnepumMeHT Ned
«OcHoBaHMS.
Tennoson agdekT
peakuum rmgpokcmaa
HaTpWA C YrIeKNC/bIM
rasom»
NabopaTopHas paboTa
Nell »OnpegfeneHue
KMCNOTHOCTW MOYBbI»

Kpuctanimuyeckoe
COCTOSIHME BELLECTB.
[eMOHCTPaLUMOHHbIN
onbIT «TemnepaTypa
nnaBfeHns BELeCTB C
pasiMyHbIMK TUNaMK

CcopmumpoBatb
MpeACTaB/ieHNs 0 PH Cpefe

Copmumposatb
MPeLCTaB/IeHNsA 0 PH cpefe

JKCnepuMeHTaIbHO
[10Ka3aTb XMMUYECKME
CBOICTBa OCHOBaHWI

JKCNepUMeHTaIbHO
[l0Ka3aTb XMMUYECKMNe
CBOIACTBa OCHOBaHWIA

Vicnonb3oBatb nonyyeHHble
3HaHWa ana onpeaeneHns
KMCNOTHOCTWN PacTBOpPOB

Moka3aTb 3aBMCUMOCTb
(hM3MYECKMX CBOINCTB
BELLECTB OT TUMNa
KPUCTa/IIMYECKMX PELLETOK

YMeTb
onpeaensTb pH
cpefpl

YMmeTb
onpeaensTb pH
cpefbl
[NoHnmaTb
CYLLHOCTb
npotecca
HerTpanm3aunu.
MoHnmaTb
CYLLHOCTb
npouecca
HenTpanusaymm

YMeTb
onpeaensiTo
KMUC/OTHOCTb
no4s

YMeTb
onpeaensTb TvN
KpUCTan/imyeck
Oi peLueTKn no
Temneparype
nnaBneHns

Ypok
MOUCKOBO-
Hay4YHOro
nccnefoBaHus
0"y rumolcs |
YPOK
MPaKTUKYM

["'pynnoBsas,
YPOK
NPakTUKyMm
['pynnoscLy,

yPOK
MNPakKTUKyM

["pynnoBéLwy,

YPOK
MPaKTUKyM

["pynnosro,

ypOK
MNPakKTUKyM

Ypok
MOVCKOBO-
Hay4Horo
ncenefoBaHus

Jatymk pH

JaTumK pH

JaTumK pH.
Jo3atop
obbema
XXUOKOCTH
JaTunK pH.
JosaTop
ob6bema
XXNOKOCTU

JaTuuk pH.

JaTtunk
Temneparypbl
NNaTUHOBBIN Y
TepMonapHblii



KpUCTa/ININYECKNX
PeLLETOK»

34  Ypok 0606LLEHNS 1
KOHTPONSA 3HaHWiA

YpoK
KOH(epeHuuns

KaneHgapHo - TeMaTMYecKoe M1aHMpPOBaHUe Mo Kypcy «XnmMms»

Tema ypoka

SHepreTuKa XMMNYECKNX peakLuii

[JeMOHCTPaLUMOHHBIV ONbIT
Nol»TernnoBon athhekT
pacTBOpeHUs BELLECTB B BoAeN?

ana 9 knacca.

Ha 2019-2020 yuebHbIl rog

Llenesasa yctaHOBKa
ypoka

lNokasaTb, 4TO
pacTBOpPEHME MMEET
pAL NPU3HAKOB
XUMUNYECKNX
peakuuid.

lMnaHnpyemble
pe3ynbTathbl

3HaTb,uTO
pacTBOpeHuE (IM3NKO
- XUMUYECKUIA
npouecc

Vcnonb3oBaHue
nNpruoopoB TOUKa
pocTta

[atumnk Temnepatypbl
NAaTUHOBbIN

dopma ypoka

Ypok
NOWNCKOBO-
Hay4HOro
nccnefoBaHusa
YpoK
NMOWCKOBO-
Hay4Horo
nccnegoBaHua

JaTta



MpakTnyeckasa paboTa Nel
«QMNEKTPONNTbI U HE3NEKTPONNTbI»

NabopaTopHas paboTa Nel
«BnnsiHWe pacTBOpMTENS Ha
Avccoumaumo»

NabopaTopHasa pabota Ne2
«CWnbHble 1 cnabble 3NeKTPONUTbI»

NabopatopHas paboTa Ne3
«3aBMCMMOCTb
3/1EKTPONPOBOAHOCTY PacTBOPOB
CWUNbHbIX 3M1EKTPOSIUTOB OT
KOHLIEHTpaLn NOHOB»

Conn Kak 3neKTponunThbl

MpakTnyeckas pabota Ne2.
«OnpepeneHne KOHLEHTpaLm conm
Mo 3/1eKTPOMPOBOAHOCTN pacTBopa»

BBegeHne NoHATWI
3MEKTPOSIUT W
HE3NEKTPONUT

CcopmumpoBatb
npeLCcTaB/eHne 0
BINAHUN
pacTBopuTeNns Ha
Auccoumaumio
anekTponnTa
JKCnepuMeHTaIbHO
BBECTW NOHATUE
ANeKTPonT
CtopmupoBatb
npescTaB/eHne 0
3aBuncuMocTn
3N1EKTPONPOBOAHOCTM
PacTBOPOB CUJIbHbIX
31EKTPOSINTOB OT
KOHLEHTpaumm
MOHOB»

3aKpenuTb
npeAcTaBieHne 0
3aBUCMMOCTM
3N1EKTPONPOBOAHOCTY
pacTBOpPOB OT
KOHLIeHTpaLun
NOHOB

YMeTb
3KCMepMMeHTaIbHO
onpeaenatb
3NEeKTPONNUTBI U
He3eKTPoNNTb
3HaTb KakKoe BAnsHMe
OKa3sblBaeT BOAa Ha
Anccoumnaymio
BELLleCTB

YMeTb onpefenaTb
CUNbHblee 1 cnabble
3NEKTPONNTBI

3HaTb 3aBUCUMOCTb
3N1eKTPOMNPOBOAHOCTM
pacTBOpPOB OT
KOHLeHTpaumm
NOHOB

YMeTb
3KCMepMeHTa/IbHO
onpeaensitb
KOHLEHTpaLMIo conu
B pacTsope ¢
MOMOLLIbIO AaTymnKa
3neTpaHpaBagHOCTH

Jatunk
3M1EKTPONPOBOAHOCTH

Jatunk
3N1EKTPONPOBOAHOCTH

Jatunk
3/1EKTPONPOBOAHOCTY

Jatunk
31EKTPONPOBOAHOCTY

Jatunk
3/1IEKTPONPOBOAHOCTY

Ypok
NMOWCKOBO-
Hay4Horo
nccnegoBaHuA

["pyHHOBaSA,

YPOK
MPaKTUKYM

pyMMNOBEN!
YPOK
MPaKTUKyM
['pynnoBoel,

YpOK
MPaKTUKYM

Ypok
NMOVCKOBO-
Hay4HOro
nccnefosaHms
Ypok
NMOMCKOBO-
Hay4HOro
nccnefoBaHns



10

12

13

14

15

JabopaTopHas paboTta Ne4
«B3anmopeincTeme rmapokcmaa
6apus ¢ CEPHOIN KNCNOTOW»

JlabopaTopHas pa6oTa Ne5 «
O6pa3oBaHue CoMein aMMOHMS

O606LLEHNE N KOHTPO/b 3HAHWI
NabopatopHasd pabota Ne6  «
3yueHuns peakumn
B3aMMOLENCTBUA CyNb(nta HaTpus
C NepoKCUAOM BOLOPOLa»

NabopatopHas pabota No7  «
3meHeHne PH B xofe
OKUCNNTENbHO-

BOCCTaHOBUTE/IbHbIX PeaKLyin»

pa6ota Ne8 «
XapaKTepucTuKa
CMOCOOHOCTH

NabopaTopHas
CpaBHUTeNbHasA
BOCCTaHOBUTE/bHOM
MeTanNn0B»

YpPoK 0606LEHNS U KOHTPONS
3HaHWN

Vccneposatb
0CO6eHHOCTY
NpOoTeKaHUA peakuunm
HenTpanmsawmum
SKCNepUMeHTaIbHO
nokKasatb
obpasoBaHMe NOHOB
peakuum aMmmMmaka ¢
Kncnotamu

3yueHne
OKUC/IUTENBbHO-
BOCCTAHOBUTE/IbHbIX
NPOL,ECCOB,
NpPOTeKarLLNX ¢
BblAeNleHNneM
3Hepruu

JokasaTtb, 4TO B
npotecce
NnpoTeKaHusa 0Bp
BO3MOXHO
o6pa3oBaHue
KNCNOTbI UK
Lenoymn
KonnyectseHHO
oxapakTepu3oBaTb
BOCCTAHOBUTE/IbHYIO
CNOCOGHOCTb
MeTa/N10B

[MpUMeHATbL 3HaHMA 0
peakuum
HenTpanmsaluy B
WHbLIX YCOBUAX
3HaTb, YTO BCe
pacTBOpVMble CONN B
BOAe,ABNAI0TCA
CUNbHBIMK
aneKTpomTamu

IMeTb
npeLCcTaB/ieHne 0
TEensoBoM athhekTe
0Bp

meTb
NpeaCcTaBEHNSA 0
pasNMHbIX NPOAYKTaxX
0Bp

3HaTb ,4TO MeTa/1/bl
ABNAKOTCH
BOCCTaHOBUTENSAMU

Jatunk
3N1EKTPONPOBOAHOCTH,
fo3atop o6bema
XNLKOCTU

Jatunk
3/1EKTPONPOBOAHOCTM

JaTtumk Temnepatypsbl
NNaTUHOBbLIN

Jatymk pH

JaTunK HanpskeHns

["pynnoBsas,

YPOK
MNPakKTUKyM

"pynnosas

YPOK
NPaKTUKYM

Ypok
KOH(phepeHUUA
Ypok
NMOVCKOBO-
Hay4HOro
nccneoBaHna

["pynnosas ,

YPOK
MPaKTUKYM

pynnosoe ,

YPOK
NPaKTUKYM

Ypok
KOH(pepeHLu s
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XUMUYecKre peakLum.

Ypok

XUMUYECKMX peakLuit MOWCKOBO-
Hay4Horo
nccnefoBaHms

[eMOHCTpaLUMOHHbIN N3yunTb 3HaTb 3aBUCUMOCTb Mpunbop ans YpokK

«3yyeHve BAUAHWA  Pas3fIYHbIX  3aBMCUMOCTb CKOPOCTW peakuun 0T UAKCTpauun NMOWCKOBO-

(hakTOpPOB Ha CKOPOCTb peaKLmn « CKOPOCTU peakumm 0T Pas3INyHbIX 3aBUCMMOCTU Hay4HOro

pasINUHbIX (hakTOpOB CKOpOCTH nccnefoBaHns
(hakTOpOB XUMUYECKOIN peakumm
OT YyCNoBWUIA

HemeTannbl. ["anoreHsi YpokK
NMOVCKOBO-
Hay4HOro
nccnefoBaHuA

[eMOHCTPaUMOHHbIA onbIT Ne3 « OKcrepumeHTalbHOe  3HaTb (Pu3nyeckue 1 Annapat Ans Ypok

3yyeHne (hnsnyeckmnx N3y4eHne CBOMCTB XUMUYecKne nposeaeHns MOVCKOBO-

XUMUYECKNX CBONCTB X/10pa» xnopa CBOWCTBa X/opa XUMUYECKMX Hay4HOro

npoL,eccos nccnefoBaHua

MNpakTnyeckas pabota OnpepneneHve YMeTb NPUMEHATL Jatunk xnopung Ypok

«OnpegeneHne cogepkaHns Xnopua CoaepXkaHue xnopus  MOHOCUNEKTUBHbIE NOHOB MONCKOBO-

MOHOB B NUTLEBOW BOAE» NOHOB B [aTunKu Hay4Horo

NnpeAcTaBEHHbIX nccnefoBaHNA
pacTBopax

YpoK 0606LeHNs © Ypok

3HaHWiA KOH(pepeHLms

Kucnopoacozepxallme coefmHeHns Ypok

cepsbl NMOVCKOBO-
Hayu4Horo
nccnefoBaHnA

CepoBozopos. Cynbtmapl.  N3yumnt 3HaTb AIMXP, npubop ans Ypok

[eMOHCTPaUMOHHbIN OnbIT  1abopaTopHbIe nabopaTtopHble Mosly4YeHns ra3os UM  MOUCKOBO-

«[MonyyeHne  ccpoBoaopoja M CNoOco6bl NOMyYyeHMsi  CNoco6bl nonydveHus  annapat Kuvnna Hay4Horo

n3yyeHune ero CBOWCTB» CepOBOLOPOZa, ero cepoBofopoaa, ero nccnefosaHms
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J1labopaTopHbIiA OMbIT : « CUHETE3
CepoBoAoposa. KayecTBeHHbIe
peakuMn  Ha  CepoBOLOpOL U
CyNbhunabl»

HemeTannsbl. Okengpbl cepbl.

CepHucrasa Kucnota

[eMOHCTpauMoHHbIA  onbIT Nod  «
3yyeHvie CBOWCTB CEPHUCTOrO rasa
1 CEPHUCTOIN KUCNOTbI»

HemeTtannsl. AMMMaK

NabopaTopHblii ~ onbIT ~ Ne9  «
OCHOBHble CBOWCTBa aMMMUaKa»

Okcumabl a30Ta. [JleMOHCTpaLMOHHbIE
OMbITbl «MOMlyYeHMe OKCuaa asoTa
(4) 1 un3yyeHMe ero CBOWMCTB», «
OkucneHne okcupga asota (3) Ao
oKcupa asoTa (4)», «
B3avmogeiicTBue okcuga asota 4
BOAOW M KWC/IOPOAOM, MONyYeHue
a30THOW KMCMOTbI.»

A30THaa KMUCnoTa u ee conu

CBOWCTBa 1 CBOWCTBA
CyNb(hnA0B

M3yunTb cBOICTBA
CEpPHMUCTOrO rasa

SKCNepUMeHTaIbHO
[0KasaTb
NPUHaLNEXHOCTb
pacTBopa aMMmnakak
cnabbim
3/eKTpoMTam
N3yunTb
MPOMbILLEHHbIE Y
nabopartopHble
CMocobbl NonyyeHns
oKcuaa asoTa 4, ero
cBOMCTBA U
NnpUMeHeHue

CBOWCTBA 1 CBOICTBA
Cy/Nb(h1I0B

3HaTb XMMUYECKMe 1
(hnsnueckre
CBOICTBA CEPHUCTOrO
rasa

3HaTb YTO pacTeop
aMMMaKa cnabdblin
3NEKTPONUT

3Hatb
MPOMBILLNEHHBIE
nabopaTopHble
CNoco6bl NONYYEHNS
oKcupia asoTa 4, ero
CBOICTBA 1
NnpUMeHeHne

ATXP

Jatunk
3N1EKTPONPOBOAHOCTM

TepMOope3nCTOPHbIi
[aTYMK TeMnepaTtypbl
[aTUVK pH, AaTunK
3NeKTPONpPOBOAHOCTU

YpoK
NMOVCKOBO-
Hay4Horo
nccnegoBaHuA
Ypok
NMOWCKOBO-
Hay4yHOro
nccnefoBaHNA
YpokK
NOWCKOBO-
Hay4yHOro
nccnefoBaHUA
["pynnoB3n

YPOK
NPaKTUKYM

Ypok
NMOVCKOBO-
Hay4Horo
nccnefoBaHus

Ypok
MOWNCKOBO-
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31

32

33

34

MpakTnyeckas paboTa No4
«OnpefeneHne HUTpaT WOHOB B
nuTaTesibHOM pacTBope»

paboTa NelO
aMMMaYHomn

NabopaTtopHas
«OnpegeneHne
CEeUTPbI Y MOYEBUHBI»

NabopatopHbIii onbIT Noll
«B3anmopgeiicTane 1N3BECTKOBOW
BOAbI C YIIEKUC/IbIM ra3oM»

Na6opatopHbliA  onbIT  Nel2»  «
OKwuCneHne >Kenesa BO  BIAXHOM
BO34yXe»

YpoK 0600LLeHNS 1 3aKpenseHns
3HaHWA

JKCnepuMeHTaNbHO
onpeaennTb
COAep>KaHve HUTpart
MOHOB
JKCMNepuMeHTa/IbHO
pasnnyartb
aMMUaYHyo CeNnTpy
I MOYEBUHY

JKcnepvMeHTaIbHO
YCTaHOBUT
obpasoBaHue
CpefHen 1 Kucnom
conu

Viccneposatb
npovecc
3/1EKTPOXMMUYECKON
Koppo3uu

YMeTb UCNoMb30BaTh
MNOHOCENEKTUBHbIE
[ATUNKM

YMeTb
3KCNEePUMEHTa/IbHO
pasnnyatb
aMMUaYHYH CenuTpy
N MOYEBUHY

3HaTb CBOICTBA
COeIMHEHNI KanbLms
N ero 3Ha4eHue

3HaTb YTO KOppo3us
NPOTeKaeT B
NPUCYTCTBUM BOLbI

Jatumk Hutpar
NOHOB

Jatunk
3/1IEKTPONPOBOAHOCTH

Jatunk
31EKTPONPOBOAHOCTN,
MarHMTHas MeLuasnka

JatymK fasneHun

Hay4Horo
nccnefgoBaHuA
Ypok
MOMCKOBO-
Hay4HOoro
nccnefoBaHuA
["pynHoBes ,

YpOK
MPaKTUKYM

['pywTOBaa,

YPOK
MPaKTUKYM

["'pyHNaBas,

yPOK
I'IpaKTI/I KYM

Ypok
KOH(epeHLms






OnuvcaHne MmaTepuasbHO-TEXHUYECKOI 6a3bl LIEHTpa
«Touyka pocTa», UCMOJIb3YEMOro A/ peanv3auun 06pasoBaTe/ibHbIX NPOrpamm B
pamMmKax

npenogaBaHNsa XUMNUN

MaTepmranbHO-TeXHNYeCcKas 6asa LieHTpa «TOo4YKa poCTa» BK/IHOUAET B Ce651 COBPEMEHHbIE U
Knaccuyeckue npuoopsl . MocneaHne NpoLLIM MHOTOMETHIOK anpobauuio B LLKOE U MOyUUIn
Npu3HaHve y yunTeneid XuMun . K HUM OTHOCATCS: NpMOop 418 AeMOHCTpaLMN 3aBUCUMOCTU
CKOPOCTU peakLmmn 0T pa3InMyHbIX (hakKTopoB, annapar 415 NpoBefeHNs XUMUYECKUX peakuuid,
npuoop A4N5 ONbITOB C 3/IEKTPUYECKUM TOKOM, NPUG0P 418 U3yYeHNsa COCTaBa BO3AyXa U1
MHOTUe Apyrue . YUntbiBas NpakTUyYecKnin OnbIT NPUMEHEHNS JaHHOro 060pyA0BaHMS Ha
YPOKax XvMuu, Mbl JaiMM NNLLb KPaTKoe onucaHne Npuoopos . OCHOBHOW aKLEHT cefaeM Ha
OnucaHnn LMMPOBbIX 1abopaTopuii N UX BOSMOXHOCTSAX

LindpoBas (komnbioTepHas) na6opaTopus (LIJ1), nporpaMMHo-annapaTHbIil
KOMIM/IEKC, faT4MKOBasA cuCTeMa— KOMIMEKT y4eOHOro 060pyL0BaHNS, BKIOYAOLLMI
N3MepUTENbHbIN 610K, MHTEPMEIC KOTOPOro No3BO/SET 06ecneynBaThb CBA3b C
NepcoHasIbHbIM KOMMbIOTEPOM, U HA60p AaTUMKOBL, PErMCTPUPYHOLLMX 3HAYEHWS
pasINUHbIX PU3NYECKMUX BETUYUMH |

JaTunk TemnepaTypbl N1ATUHOBLIA — NPOCTOM M HAfEXHbIN AaTYMK, NPeaHa3HauYeH
[ONA N3MepeHnsa Temnepatypbl B BOAHbIX pacTBopax U B rasoBbiX cpefax . imeet
pasnNyHbIN Anana3oH naMepeHnii ot -40 o +180 °C . TeXHUYeCKMe XapaKTepPUCTUKN
[laTunKa yKasaHbl B UHCTPYKLMW MO 3KCNIyaTauum .

JaTunk TemnepaTypbl TEPMONapHbI NPefHa3HavYeH 414 U3MepeHns TemnepaTyp 40
900 °C . Ncnosnb3yeTca npu BbINOMHEHWUM paboT, CBA3aHHbIX C M3MepPeHMEM TeMnepaTyp
nnameHu, NnaBfeHNsa 1 PasfoXKeHNs BELLECTB .

[aTunk onTuYeckoi naoTHocTy (KONOPUMETP) — NPeAHa3HaueH s U3MepeHus
OMTUYECKOIN NMIOTHOCTM OKPaLLUEHHbIX pacTBOPOB (puc. 7). cnonb3yeTcs Npu U3y4eHnm

TeM «PacTBOPbI». «CKOPOCTb XMMMUYECKUX PeaKLuii», OnpeaeneHn KOHLEHTpaLum
OKpaLLEHHbIX MOHOB.

Jatumk PH npegHasHayeH 419 n3MepeHus BOAOPOAHOro rnokasarens (pH) . B
HacTosLLEee BPeMS B LUKO/Y MOCTYNatoT KOMOMHMPOBaHHbIE AaTUMKK, COBMELLAIOLLE B
cebe CTEKNAHHbIN 3M1EKTPOA, C 3N1EKTPOLOM CPaBHEHNS, UTO AenaeT paboTy No U3MepPeHUo
BOAOPOAHOro nokasatens 6onee KOMGOPTHONM . [lMana3oH uamepeHunin pH ot 0—14
Vcnonb3yeTca 4nsa n3mMepeHns BOLOPOLHOIO NoKasaTens BOAHbLIX pacTBOPOB B
pas/IMYHbIX UCCNef0BaHNAX 0OBEKTOB OKPY>KatoLLel cpefbl

[aTumnK 3/1eKTPonpoBoAHOCT M NPeAHa3HAueH AN N3MepPeHUs yaenbHoi
3MEKTTPONPOBOAHBCTY XWUAKOCTENA, B TOM UMC/E W BOAHbIX PAacTBOPOB BELLECTB .
MpYMEHSETCA NPU U3YUeHUI TEOPUN SNEKTPONIMTUYECKON AUCCOLIMALIMM, XapaKTEPUCTUK
BO/HbIX PAaCTBOPOB . [JaT UMK X/I0PUA-UOHOB UCMONb3YETCS A KONMUYECTBEHHOTO
OMnpefieNeHns ColepPXKaHns MOHOB X/10pa B BOAHbIX pacTBOpax, NMouse, NPoayKTax
NUTaHUs . K JaTunKy NogKIOYaeTCss MOHOCENEKTUBHBIN anekTpog (MC3) (pabounii

MuneTKa-f03aTop — NPUCNOCO6/EHNE, UCMOMb3YEMOe B labopaTopum s

OTMepuBaHUA ONpeaenéHHOro 06bEMa XMAKOCTY . MNETKN BbIMYCKaOTCA NePeMEHHOr0
1 NOCTOAHHOIo 06bEMA



BaHsi KOMGUHMpOBaHHAs NPeAHa3HaYeHa N8 HarpeBa CTEKNAHHbIX 1 (hapopoBbIX
CoCy[l0B, KOrga TpebyeTcs co3aTb BOKPYT HarpeBaemMoro cocy/a paBHOMepPHOe
TemnepaTypHoe none, n3bexartb NUCMO0/b30BaHNA OTKPLITOrO NaMeHN U packanéHHOW
anekTpuyeckoi cnupanun (puc. 7). Kopnyc KOMGUHMPOBaHHOM 6aHn caenaH u3
antoOMUHMS . XKNAKOCTHAs YaCTb KOMOVMHMPOBAHHOM 6aHM 3aKPbIBAETCS KOMbLAMM
pasIMYHOro ANamMeTpp.

Mpy6op Ans MonyyeHns rasoB MCMob3YeTCs A5 NOMyYeHUst He6ONMbLUMX KOMMYECTB
rasoB: BOOPO/a, Kucnopoga (M3 Nepokcnaa Bofoposaa), YrNeKncoro rasa .

MepeyeHb JOCTYMHbIX UCTOYHUKOB MH(OopMAaLIK
B pasaene npefcTaBneH CNMCOK KHUF 1 CCbINOK Ha CaliTbl, B KOTOPbIX 60/1e€ NoAPo6HO
OCBELLiEHbI Pa3/INYHble aCMEKTbl PACCMATPUBAEMbIX BOMPOCOB . VIX MOXXHO PEKOMEH/0BATh KaK
YUUTenNto, Tak 1 06y4yaeMbIM, NMPOSBUBLLINM UHTEPEC K U3YUAEMOii Teme .

1 . BacunbeB B .IT Mopo3sosa P . ., KouepruHa J/1 . A . MpakTUKym No aHaIMTUYeCKOM
XuMuK: Yueb . nocobue gna By3os . — M Xumms, 2000 . — 328 ¢ .

2 . I'pocce 3 ., BaiicmaHTenb X . XumMusi and no603HaTeNbHbIX . OCHOBbI XUMUKN U
3aHVUMaTenbHble onbiTel . AP . 1974 . Mep . c Hem . — J1 .: Xummg, 1979 . — 392 c .

3 . Hdepnronsy B . ® . Mup Boabl . — J1.: Hegpa, 1979 . — 254 ¢,

4 Xumve 4, M . O6waa xumusa . MpakTnkym L-MUKpPO . PYKOBOACTBO A/19 CTYZEHTOB .
— M.: MI'ny, 2006 . — 322c .

5 . Wcnonb3oBaHre uUnpoBbIX 1a60paTopuin Npu 06YyYeHUU XUMUWU B cpefHelt LiKone/

becnanos IN. N. dopogees M .B ., XXunuu [ .M ., 3ummHa A L ., Opxkekosckuii N .A.—M ..
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