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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mnporpamma mo XUMHUHM s OOydaromMxcsl 8 Kjlacca COCTaBJIeHa Ha OCHOBE
TpeboBanuii K pe3ynbraTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENIbHOW IPOrpaMMbl OCHOBHOTO
o0miero oOpazoBaHMs, MPEACTABICHHBIX B DenepaabHOM roCyAapCTBEHHOM 00pa30BaTeIbHOM
CTaHJapTe OCHOBHOIO oOmero o6pa3oBaHMsA, € Y4ETOM pacHpeieiéHHbIX 10 Kiaccam
MPOBEPSEMBIX TpeOOBaHUHN K pe3yibTaTaM OCBOCHHS OCHOBHOUW 00pa3oBaTEeNbHOM MPOrpaMMBbI
OCHOBHOro oOmiero o0pa3oBaHHMs M JJEMEHTOB  COJEP)KaHMs, IPEACTaBIECHHBIX B
YHuBepcaibHOM KoAM(UKaTope MO XHMMHUH, a TaKke Ha ocHoBe IIpumepHoOil mporpammbl
BOCIIUTaHMUs OOy4yarolIMXcsl MPHU IMOJYyYEHHH OCHOBHOIO OOIIEro oOpa3oBaHMsl U C y4ETOM
Konuenmun npenoxaBanusi yueOHOro mnpeamera «XUMHUS» B 00pa30BaTEIbHBIX OpPraHU3aLUSIX
Poccuiickoii deneparuy, peanus3yrolmux OCHOBHbIE 001Ie00pa3oBaTeIbHblEe MPOrpamMmbl (yTB.
Pemenunem Konnerun Munnpocseuenust Poccun, npotokon ot 03.12.2019 N [1K-48H).

OBILIASA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «XUMUS»

Brxutag yaeOHoro npeamera «XUMHUS» B JOCTHKEHHUE IIEJICH OCHOBHOTO OOIIEro 00pa3oBaHMsI
0OyCIIOBJIEH BO MHOTIOM 3HAU€HHEM XHMHUYECKOH HayKd B TMO3HAHUHM 3aKOHOB MPHUPOIBI, B
Pa3BUTHUH ITPOU3BOIUTENBHBIX CUJI 00ILIECTBA M CO3/ITaHUU HOBOM 0a3bl MaTepUaIbHOM KYJIbTYpPHI.

XUMUSL KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HAayK paclpoCTpaHWiIa CBOE BIHMSHUE Ha BCE
00J1acTH 4€JIOBEYECKOT0 CYILIECTBOBAHMS, 3ajajla HOBOE BUJECHHE MHpA, CTajda HEOTHEMIIEMbBIM
KOMIIOHEHTOM MHPOBOW KYJIBTYpPbI, HEOOXOJIUMBIM YCIOBHEM >KM3HU OOIIEeCTBA: 3HAHWE XUMUU
CIIY’)KAT OCHOBOW Ui (OPMHUPOBAHUS MHPOBO33PEHHUSI YEJIOBEKA, €ro IMpEICTaBICHHNA O
MaTepuaIbHOM EIMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMHUEH IPEICTABICHUS O
B3aMMOIIPEBPALICHUSX SHEPruu U 00 HBOJIIOLMK BELIECTB B IPUPOJIE; COBPEMEHHAS] XUMHUS
HanpaBlieHA Ha pelIeHHE TI00aldbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA YEIOBEYECTBA —
CBIDHEBOHM, OHEPreTUYECKOW, TMHIIEBOM M  OSKOJOTHYECKOH  Oe30macHOCTH, MpolieM
3/IpaBOOXpaHEHUSI.

B ycioBusiX Bo3pacTaroiero 3Ha4yeHusl XMMHM B dKU3HU O0ILECTBA CYIIECTBEHHO MOBBICUIIACH
pOJIb XMMHYECKOTO 00pa3oBaHMs. B miaHe conuanu3anyy OHO SIBJISIETCS OJHUM M3 YCIOBUH
(bopMHUPOBAaHNS UHTEIJIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YeNOBEKY XHMMHYECKHE 3HaHUS HEOOXOIUMBI Il  IpUOOpeTeHHs
OOLIEKYJIBTYpPHOTO YPOBHSI, MO3BOJISIOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOr0OOpa3HOW >KM3HM OOIIEeCTBa, Ui OCO3HAHMA BAXXHOCTH Pa3yMHOIO
OTHOLIEHUSI K CBOEMY 3/I0POBBIO M 3[I0POBBIO IPYTUX, K OKpYXKaloUIel MpUpoIHON cpere, Ui
IrPaMOTHOTO MOBEJEHUS TP UCIOIb30BaHUM PA3JINYHBIX MAaTEPUAIIOB U XMMHUYECKHUX BEILIECTB B
MMOBCETHEBHOW KU3HU.

Xumuueckoe 00pa3oBaHHe B OCHOBHOM IIKOJIE SBJsiETCS 0A30BBIM 110 OTHOIIEHHUIO K CUCTEME
oOmiero XxuMuyeckoro oOpaszoBaHusa. Ilo3ToMy Ha COOTBETCTBYIOLIEM €My YpPOBHE OHO
peanu3yeT Npucyliye oOLeMy XMMHUYECKOMY OOpa30BaHHUIO KIHOYEBBIE IIEHHOCTH, KOTOpBIE
OTPaXKalOT TOCYAAPCTBEHHBIC, OOIIECTBEHHbIE W WHIWBHAYyAJIbHBIE TOTPEOHOCTH. OTUM
OTpeieNIeTcsl CYIIHOCTh 00IIel cTpaTternu o0y4eHHsl, BOCIIUTAHUS U Pa3BUTHsI 00ydarOLIUXCS
cpelacTBaMU y4eOHOro npeamera « XuMHUs».

Nzyuenune npenmera: 1) cmocoOCTByeT peanu3allid BO3MOXKHOCTEH JUIsl CaMOpa3BUTHUS U
dbopMHUpPOBaHUS KYJIbTYpPHl JUYHOCTH, €€ 00Ieil  (GyHKIIMOHATBLHON TPAaMOTHOCTH; 2) BHOCHUT
BKJIaJ B ()OPMUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HMX
CaMOCTOSITENIbHON y4eOHOH AeSITeTbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEOBATEILCKUX YMEHUH,
HEOOXO/IMMBIX KaK B IOBCEJIHEBHOM JXU3HU, TaK U B MPOPECCUOHATBHON AeATENbHOCTH; 3)
3HAaKOMHUT CO crienu(UKON HAYYHOT'O MBIIUIEHHUS, 3aKJIabIBA€T OCHOBHI LIEJIOCTHOTO B3IJIsa Ha
€IMHCTBO TPHUPOAbI U YEJOBEKAa, SBISAETCS OTBETCTBEHHBIM J3TalioM B (HOPMUPOBAHUH
€CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTU  MOJAPOCTKOB; 4)  cmocoOcTByeT  (HOpMHPOBAHUIO



LIEHHOCTHOTO OTHOILEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHUeE IKOJIbHUKOB.

Haspannple HampaBieHHS B OOyYE€HUU XUMHUHU OOECIICUMBAIOTCS CHEIM(PUKON COAep KaHUS
npeaMeTa, KOTOPhIN SIBJIseTCs MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HAyKH
XUMUH Ha ONPEIeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumMuum OCHOBHOWM IIKOJBI OPUEHTHPOBAH HAa OCBOCHHE OOYYarOIIMMHUCA OCHOB
HEOPraHMYECKOM XUMHUM U HEKOTOPBIX TMOHATHH W CBEICHUH 00 OTAEThHBIX OOBEKTaxX
OpraHUYECKON XHUMHH.

Crtpykrypa conepkaHusi mnpeamera cpopMmupoBaHa HA OCHOBE CHCTEMHOTO IOAXO0Ja K €ro
n3ydyeHuro. CoaepkaHue CKIIAJbIBA€TCA W3 CHUCTEMbl MOHATHH O XMMHYECKOM D3JEMEHTE M
BEIICCTBE M CHUCTEMBI MOHATHH O XuUMUYecKoW peakmmu. OOe 3T CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl 110 MPUHIUITY OCIEAOBATEIIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX
MPEJACTAaBICHUN PA3HOrO0 YPOBHSA: ATOMHO-MOJIEKYJISIPHOTO YYE€HHMSI KaK OCHOBBI BCErO
ecTecTBO3HaHMs, ypoBHs lleproanueckoro 3akona [[. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA
XMMHH, YYEHUSI O CTPOCHHMM aroMa W XHMHYECKOW CBS3M, MPEACTaBICHUN 00
3JIEKTPOJINTUYECKONM  JIUCCOLMALMM  BEIIECTB B pacTBopax. TeopeTudyeckue 3HaHUs
paccMaTpuBalOTCST Ha OCHOBE OMIIMPUYECKHM TOJYYCHHBIX M  OCMBICICHHBIX (DaKTOB,
pPa3BUBAIOTCS MOCIEI0BATENBHO OT OAHOTO YPOBHS K JIPYTOMY, BBIIIOJIHSAS PYHKIIMHA OOBSICHEHUS
W TPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS M BO3MOYKHOCTEM MPAKTUYECKOTO IMPUMEHEHUS U
MOJIyYEHUS U3Yy4aeMbIX BEILIECTB.

Takas opraHuzamusi CcoAep’KaHUsi Kypca CIOCOOCTBYET WPEACTABICHUI0 XWMHUYECKOU
COCTaBJISIFOLEH HAay4HOM KapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM mnpupoabl. TeM caMbIM
obecrieunBacTCs BO3MOXHOCTh (POPMHUPOBAHUS y OOYUYAIONMIUXCS [EHHOCTHOTO OTHOIICHUS K
HAay4HOMY 3HAHHMIO UM METOJaM II03HaHUs B Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHUE
COAEpKaHUsA Kypca IPOUCXOJHUT C IPUBICYCHUEM 3HAHUW W3 PAHEE H3YYCHHBIX KYPCOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 kinaccb» u «@u3nka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOI'O IPEJIMETA «XUMUWS»

K HanpaBieHuio nepBoCTENeHHON 3HaYMMOCTH IPU peajin3alui 00pa30BaTeNbHbIX (QYHKLIUI
npeaMera «XHUMHS» TPAJIULMOHHO OTHOCAT (POPMHpPOBAHME 3HAHUN OCHOB XMMHUYECKOW HayKU
Kak 00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTHUECKOW IEATENbHOCTH 4YeJIOBEKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajaya NpeAMETa COCTOMT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEHUIIMX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKTepa, A3blKa HayKu, 3HAaHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIIECTB U XMMHUYECKHUX peakiHid, a Takke B (OPMUPOBAHUU U
Pa3BUTUH YMEHUI U CIIOCOOOB JIE€ATEIbHOCTH, CBA3AHHBIX C IUIAHWPOBAHUEM, HAOIIOJCHUEM
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEpUMEHTa, COOI0ACHNEM MpaBuil 0€30MacHOro OOpalleHus ¢
BEIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsny ¢ »TuM nenu u3ydeHus MpeaMeTra B MporpaMMe YTOUYHEHBl U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHUCTEME OCHOBHOro oOmiero ooOpaszoBanusi. CeromHs B
o0pa3oBaHUM 0CO00 3HAYUMON MNPHU3HAETCA HANPABIEHHOCTh OOyYeHHs Ha pa3BUTHE U
caMOpa3BUTHE JIMYHOCTH, (OopMHUpOBaHME €€ HHTEJIeKTa W oOmed KynbTypbl. OOyueHue
YMEHHUIO YYUTBCS M IPOAOJDKATh CBOE OOpa30BaHME CAMOCTOSITEILHO CTAHOBHUTCS OJIHOW W3
BaXHEHIINX QYHKIMHA yueOHBIX MPEIMETOB.

B cBs3u ¢ 3TUM Npu HU3y4EHMM IpEeIMETa B OCHOBHOM WIKOJIE JIOMUHHMPYIOIIEE 3HAYCHHE
MpUOOpPEH TaKKe LeH, KaK:

(dbopMHpOBaHHE MHTEIJICKTYAIbHO pPa3BUTON JIMYHOCTH, TOTOBOW K CaMOO0Opa30OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHSATHUIO pEIIeHUH, CHOCOOHON aJanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

HaIpaBJIEHHOCTh O0YYEeHHs Ha CHCTEMaTHYeCKOe MPUOOIICHNE yUalIuXcs K CaMOCTOSITETbHOM
MIO3HABATEJILHOM JIEATEIIbHOCTH, HAYYHBIM METOAaM IMO3HAHU, (GOPMHUPYIOLUIMM MOTHBAIMIO U
pPa3BUTHE CIIOCOOHOCTEH K XUMHH;



o0ecrieyeHne  YCJIOBUH, CHOCOOCTBYIOUIMX IMPHOOPETEHHIO  OOy4aroIIMMHUCS — OIMbITa
Pa3HOOOpa3HOIl AEATENTPHOCTH, MO3HAHUS M CAaMOIIO3HAHHS, KIFOYEBBIX HABBIKOB (KITFOUEBBIX
KOMITCTCHIHI), UMCIOLIMX YHUBEPCAIbHOE 3HAYCHUE ISl PA3JIMYHBIX BUJIOB JICSTCIBHOCTH;

(dopMupoBaHrEe YMEHUH OOBSCHATH M OLIEHUBATH SIBIICHHUS OKPYXXAIOLIET0 MUpa Ha OCHOBAaHUH
3HaHHI U OTIBITA, MOJYYCHHBIX TIPH U3YYCHUU XUMUU;

¢dopmupoBaHne y O0Oy4aromMXcsi T'YMaHHCTHYECKUX OTHOUICHWH, IOHWMaHHS IIEHHOCTH
XMUMHUYECKUX 3HAHHWW JUIsi BHIPAOOTKM SKOJOTMYECKH MENIECOO0pa3HOro MOBEACHUS B OBITY U
TPYIOBOH JESTENBHOCTH B LENISAX COXPAHCHUS CBOETO 3/I0POBbS M OKPY)KAIOIIEH MPUPOTHOM
Cpensl;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAMOBOCIIMTaHMIO Ha
OCHOBE YCBOCHHS OOILCUYETIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduIs 1 HAIIPAaBICHHOCTU AaJbHEUIIero 00yueHHs.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

IlepBonayajbHBIe XUMHYECKHE TOHATHS

IIpenmer xumun. Posb xumuu B jKU3HM 4esoBeka. Tena u BemecTtsa. PU3nyecKue CBOWCTBA
BelIeCTB. ArperaTHoe coctosiHue BeulecTB. [IoHsATHE 0 MeTOAAaxX MO3HAHUS B XMMHUHU. XUMHS B
cucreMe Hayk. UucTele BemecTBa U cmecu. CriocoObl pa3jieneHus cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKHE 371eMEeHTbl. CUMBOJIBI XUMUUYECKUX 3J1eMeHTOB. [IpocThie u
CJIOXHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 3JIEMEHTA B COEIMHEHUU.

dusnyeckue M XHUMHUYECKUE SBICHUA. XMMHMUYECKas peEakUuuss M €€ IPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKHEe ypaBHeHHA. Kiaccupukamus XUMHUECKUX PEeaKIui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW MOCYNO0#, ¢ mpaBuiaMu pabOThl B
nabopatopun M npuéMamMu oOpaiieHuss ¢ JabopaTOpHBIM O00OpYyIOBaHMEM; M3Y4YEHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3I[OB HEOPTraHWYECKHUX BEIIECTB; HAOIIOIeHNE (PU3UUECKUX
(maBeHUe BOCKa, TassHUE JIbJ1a, paCTUpAaHUE caxapa B CTYINKe, KHIICHHE M KOHJIEHCAllUs BOJIbI)
U XUMHUYECKUX (FOpEHHE CBEYM, MPOKAJIMBAHWE MEIHOIN MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KHCJIOTON) SBJICHUH, HAONIOJCHUE M OMHMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUECKUX pPeaKLui
(pa3znmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUIOM Oapusi, pasioKeHHe
runpokcuaa meau(ll) npu HarpeBanuu, B3aumoJieiicTBue xene3a ¢ pactBopoM coiu meau(Il));
U3YyYEHHE CIOCOO0B pa3/esieHns cMeceil (C MOMOUIbI0 MarHuTa, GuiIbTPOBaHKE, BbIMIapUBaHUE,
JUCTWIALMS, XpoMaTtorpadusi), MpOBEIEHHE OYMCTKM IOBAPEHHOM cCoiM; HaOIIOAEHUE U
ONMCAHUE PE3yJIbTaTOB IPOBEJCHUS OINbITa, WUIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MAacChl;
co3/laHue MoJieNiel MOJIEKYI (I1apOCTEePKHEBBIX).

Baneiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmecp razos. CocrtaB Bo3ayxa. Kuciopog — 3I€MEHT M NPOCTOE BEILECTBO.
Haxoxnaenue kucinopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHUs).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TONydeHHsS KHCIOpoJia B J1abopaTopuu U
npoMelnuieHHOCTH. KpyroBopot kucinopoaa B npupoje. O30H — ayuioTponHas MOAU(pUKanus
KHCIIOpO/a.

TemnoBoit >PQexT XUMHUECKOH peakluu, TEPMOXUMUYECKHE YpaBHEHUS, OJK30- H
OHAOTEPMUYECKUE peakuuH. TomnuBo: yroib M MeTaH. 3arpsi3HEHHE BO31yXa, YCWIECHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Bogopoaa B npupoze, Gpuzndeckue u
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI oay4yeHus. KucioTs! u comiu.

KonnuectBo BemectBa. Monb. MomsipHas macca. 3akoH ABorazpo. MonspHbIii 00BEM ra3oB.
Pac4€Tbl Mo XMMHUECKUM YPaBHEHHUSIM.



®usnueckue cBoiictBa BoAbl. Boma kak pacrBoputens. PactBopel. Haceliennesle u
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMoOCTh BemiecTB B Boje.MaccoBas J0Ji1 BEIIECTBA B
pacTtBope. XuMudeckue cBorcTBa Bojabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus Heopranuueckux coeauHeHuid. Oxcuabl. Kiaccuukanuss OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecoeoOpa3yromue. HomenknaTypa
OKCHJIOB (MEXAyHapoaHas U TpuBHUajibHas1). dusnueckue M XUMHYECKHE CBOWCTBAa OKCHJIOB.
ITony4yenue OkCUI0B.

OcHoBanus. Kraccudukanuss oOcHOBaHMN: IIENOYM U HEPACTBOPHUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil (MeXAyHapoJHass U TpUBHANIbHAs). DU3MUECKHME U XUMUUYECKHE
cBoiicTBa ocHOBaHMH. [lonyueHne ocHOBaHHUI.

Kucnorel. Knaccuduxamms kuciaor. Homenkmatypa KucinoT (MEXIyHapoaHas U
TpuBHasbHasA). OU3HUECKUe U XUMUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MetawioB H. H.
bekerona. [lonyueHue KUCIOT.

Comu. Homenknarypa coineit (MexxayHapo/Hasi U TpuBHaiibHas). Dusnueckue U XUMHUYECKHE
cBoiicTBa conel. [lonyuenue coneil.

I'eneTnueckas CBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

XHAMHMYECKUH SKCIIEPUMEHT: KAYECTBEHHOE ONPEIEICHUE COJAEPKAHUSA KUCIOPOJa B BO3AYXE;
MoJlyueHue, coOHpaHue, paclo3HaBaHWE U U3YyYEHHE CBOMCTB KHUCIOpOJa; HaOII0IeHUE
B3aUMOJICUCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHMS U IPEKPAILECHHS TOPEHUS
(moxapa); O3HAKOMJIGHHE C oOOpa3laMd OKCHJOB M OIHCAaHWE HUX CBOWCTB; MOJyueHUE,
coOupaHue, pacro3HaBaHUE W H3YYEHHE CBOMCTB BoAOpoAa (TOpEeHHE); B3aUMOJEHCTBUE
Bogopona ¢ okcuaom Mmenu(Il) (Bo3MOKHO HCIONB30BaHHE BUICOMATEPHANIOB); HAOIO/IEHUE
00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb; HCCIeI0OBaHUE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB C
pPa3IMYHON PAaCTBOPUMOCTBIO; MPUTOTOBIIEHHE PACTBOPOB C OINPEACIEHHOW MAacCOBOW J0JIeH
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJIEHCTBUE BOABI C MeTaIaMH (HAaTpPUEM U KaJbLUEM)
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEPUANIOB); OMpEe/ieHue PACTBOPOB KHUCIOT M IIEI0YeH C
IIOMOUIbI0 MHJMKATOPOB; MCCIEI0BAaHUE O0O0pa3lloB HEOPraHUYECKUX BEILIECTB PA3JIMYHBIX
KJIaCCOB; HAOIOJICHHE W3MEHEHHS OKPAcKU HHIMKATOPOB B PAcTBOpaxX KHUCIOT W IIENOYei;
u3ydyeHue BiaumoaenctBus oxcuaa wmeau(ll) ¢ pacTBopoM cepHOMl KHCIOTHI, KHCIOT C
MeTaJlJIaMH, peaklUnii HENUTpaau3aluy; IOJy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE
OJIHOTO0 MeTajula JIPYyTMM M3 pacTBOpa COJM; PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad II0 TeMe
«BaxHelmue K1accbl HEOPraHUYECKUX COEINHEHUI.

Ilepuoanyeckuint 3axkoH u Ilepuoamyeckas cucremMa xumudeckux dviementos /I, U.
Menpneseesa. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

IlepBble MOMBITKU KJIACCU(PHUKALMU XMMHUYECKUX 3JeMeHTOB. IloHATHE O rpymmax CXOIHBIX
9JIEMEHTOB (ILIE€JOYHBbIE M IIE€JIOYHO3EMENbHbIE METaUIbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DJeMEeHTBhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIIBI M THAPOKCUJIBI.

[Iepnonnueckuit 3akoH. [lepnoanueckas cucreMa xumMudeckux iemMeHToB . . Menneneesa.
Kopotkonepuonnas u anuHHOnepuonHass ¢opmbl Ilepuoauueckoil cucTeMbl XUMHYECKHX
anemenToB JI. . MenneneeBa. Ilepuons! u rpynnel. @U3NYECKHUl CMBICI MOPSIKOBOIO HOMEPA,
HOMEPOB IIEpUOa U IPYIIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
oOonouek aToMoB mepBbIX 20 xumuuyeckux sneMeHTOB Ilepuoanyeckoit cucremsr JI. U.
MenneneeBa. XapakTepucTUKa XUMHYECKOTO JIEMEHTA 0 €ro MoJIoKeHUIo B lleproanueckoin
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHMS pajgnyca aTOMOB XMMHYECKUX JJIEMEHTOB, METAIUIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB MO TpyNnaM M nepuojam. 3HaueHue l[lepmonmdeckoro 3akoHa M
[lepnonnueckol CHCTEMBl XMMHMYECKUX JJEMEHTOB I Pa3BUTHS HAykKu WM mnpaktuku. Jl[. M.
MenpeneeB — y4€HbIN U TPakKAaHUH.



Xumunueckas CBSI3b. KoBanientHas (monsipHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKUX AJIeMEeHTOB. VloHHAas! CBS3b.

Crenenp oxucienus. OKHCIUTEIEHO-BOCCTAHOBUTENbHBIC peakiuu. [Iporiecchl OKUCICHHS U
BOCCTaHOBJEHHsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH JKCIEPUMEHT: H3ydeHUE O0OpasloB BEIIECTB METALIOB M HEMETALIOB,
B3aMMOJICICTBHE THAPOKCHAA IIMHKA C PACTBOPAMM KHCIOT U IIEIO0Yei; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPUMEPHI OKUCITUTEILHO-BOCCTAHOBUTEIBHBIX PEakuil (TOpeHHe, peakiuu
pa3I0KEHUS, COSAUHEHN ).

Me:xnpeaMeTHble CBSI3H

Peanuzanusi MeXIpeIMETHBIX CBSI3ed HpU U3YYEHUH XHUMHUHU B 8 KJlacce OCYIIECTBISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OOmue ecTecTBEeHHO-HAYYHbBIE MOHSATHUS: HAy4YHBIA (DaKT, THIIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIIOJEHUE, OKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, MOJICIIb, SBJICHHE.

®uzuka: Marepusi, aroMm, OJJEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKJIHA, H30TOIIbI,
pPaauOaKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUU 3apsij, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3831561, ComHIie.

buonorus: porocuntes, npixanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIBI, TOPHBIC MOPOJIBI, MOJIC3HBIC UCKOTIACMEIE,
TOTUIMBO, BOJTHBIC PECYPCHI.

IIVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

I/I3y‘~I€HI/I€ XHMHUH B 8 KJacce HaIrpaBJICHO Ha AJOCTHUXKXCHUC O6yT-IaIOHII/IMI/IC$I JINYHOCTHBIX,
MECTAIIPEAMCTHBIX U MPCAMETHBIX PC3YJIbTAaTOB OCBOCHUSA y‘IC6HOFO npeamMceTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHMsSI MPOrpaMMbl OCHOBHOrO 0oOmIero oOpa3oBaHUs
JOCTUI'al0OTCA B XOI€ 06yquH51 XUMHUU B €AUHCTBE y‘IC6HOI>i M BOCITUTATEIILHOM JACATCIIBHOCTHU
Opranuzanuu B COOTBETCTBHUM C TPAJULUOHHBIMM POCCHMCKMMM COLMOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LECHHOCTAMU, IPUHATBIMU B O6HIGCTB€ npaBujiaMMd W HOpMaMHU
NOBEJICHUS U CHOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHMs, CaMOpa3BUTHS M COLMAIM3ALUU
o0ydJaronuxcs.

JIMYHOCTHBIE PE3yabTATHI OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIE€ B YACTH:

IIaTproTHYeCcKOro BOCIMTAHUSA

1) HEHHOCTHOTO OTHOIIEHHUS! K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUUYECKOMY U HAyYHOMY
HacJICIUu0, IIOHHMMAaHHA 3HAUYCHUA XUMHYECKOHN HAayKH B JXHU3HHU COBPEMCHHOI'O O6HI€CTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEPHON MH(OpMaIUei o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoiicTBe
MHpa 1 001IecTBa;

I'pakpanckoro BocnuTanus

2) mpeAcCTaBICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEXJIMYHOCTHBIX OTHOLICHUNA B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, ydeOHO-
UCCIIEI0BATEIbCKON, TBOPUECKOM U APYIHX BUJAX AEATEILHOCTH; TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOM JACATCIIBHOCTH IIPU BBIITOJHCHUHU yqe6H},1x, IIO3HABAaTCIbHBIX 3a4a4, BBIITOJTHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUM y4EOHBIX MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHU IO
¥ B3aMMOIIOMOINIM B Tpoliecce 3TOM yueOHOW AesITeNTbHOCTH; TOTOBHOCTH OLEHHBATh CBOE
MOBEJCHUE U IIOCTYIIKM CBOMX TOBAapHUIIEH C MO3ULUU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUA



3) MHpPOBO33PEHYECKUX TMPEJICTABICHUM O BEIIECTBE U  XUMUYECKOM peakivH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HayKH M COCTABJISIOUIMX OCHOBY JUIS
MOHUMAHUSA  CYIIHOCTH HAy4yHOM  KapTHUHBI MHpA; MPEJICTaBICHUM 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJIbI, B3aUMOCBSA3SIX YeJIOBEKa C MPUPOAHON Cpeloi, O poiu
XMMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHMBOB, HAIPABJICEHHBIX HAa MOJYyYEHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIFO1aeMbIX MTPOIIECCOB U SBIICHUM;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHON M YMTATENbCKOW KYJIbTYPhI, B TOM 4YHCIIE HAaBBIKOB
CaMOCTOSITENILHOM PabOThl ¢ Y4eOHBIMH TEKCTAMH, CIIPABOYHOM JIMTEPATYpOH, HAOCTYITHBIMHU
TEXHUYECKUMHU CPeJICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOyYeHHUIO W TO3HAHMIO, JTFOO03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM U HCCIEA0BATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABICHHOCTH U YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

®opMupoBaHus KYJbTYPbI 310POBbS

7) 0CO3HaHMS IEHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOUIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBbI 00pa3 >XU3HU, OCO3HAHMS TMOCJIEACTBUI M HENPUSITUS BPEAHBIX MPUBBIYCK
(ynorpeOyieHUsI aJKOTroJsi, HAPKOTHKOB, KypEHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPAaBHI
0€30MacHOCTH NP O0PAILEHIH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

TpynoBoro BocnuTaHusi

8) nHTepeca K MPaKTUUYECKOMY M3yUEHHUIO MPOoGEeCcCHil U TpyAa pa3IMyHOro poja, YBaXKEHHUE K
TPyLy U pe3yJdbTaTaM TPYAOBOU JESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMECHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIAMBUAYAIbHOH TPAeKTOPUU
MPOJOJDKCHHST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEl; yCHemHol mpohecCHOHATbHOM NeATEeNbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHUI; TOTOBHOCTh aIalITUPOBATHCS B MPO(ecCHOHAILHOM cpejie;

JKO0JIOTrN4eCKOro0 BOCIIMTAHUSA

9) HKOJIOTUYECKHU 1ETIECO00Pa3HOTO OTHOIICHUS K MPUPOJEC KaK UCTOUHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHHS IIEHHOCTH 37J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBCHHOTO OTHOIICHUS K COOCTBEHHOMY (U3MYECKOMY H TICUXHYECKOMY 370POBBIO,
OCO3HAHUSA IIECHHOCTH COOIOZCHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BEleCTBAMU,
a TaK)Ke B CUTYAITUAX, YIPOKAIOIIUX 3T0POBBIO U JKU3HU JTIOJIEH;

10) cmmocoOHOCTH MPUMEHSTH 3HAHUS, MOTY4YaeMble MPU W3YYEHUU XUMHH, IS PEIICHUs
3a7]a4, CBSI3aHHBIX C OKPYKAIOWIEH MPHUPOJHOM CPEHOi, MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM M MyTel MX pelleHus
MOCPEJICTBOM METO0B XUMHH;

11) SKONMOTMYECKOTO MBINUICHHUS, YMEHHsI PYKOBOJCTBOBATbCS KM B II03HABATENbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B COCTaBe MCTaHpeI[MeTHBIX peBYJ'II)TaTOB BBIACTIAKOT 3HAYUMBIC TJISI q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (aKT, CHCTEMa,
MpoIIeCcC, AKCIEPUMEHT W Jp.), KOTOPBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEIMETOB (JOPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TeIbHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHSI 00pa30BaTeIbHOM MPOTPaMMBbl 10 XHMHH OTPaKAIOT
OBJIAICHUC yHHBepcaJ'H)HI)IMI/I IIO3HABATCIIBHBIMHA JIGfICTBPIHMI/I, B TOM HHCIJIC:

ba30BbLIMM JIOrHYeCKUMHU AeHCTBUIMH

1) YMeHI/IeM HCIIOJIb30BaATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIICHUA HpI/I OCBOCHHUH 3HaHPII>'IZ
pacKpblBaTh CMBICH XHUMHUYECKUX TMOHATHH (BBIOENATH UX XapaKTEpHbIE MPU3HAKH,
yCTaHaBJ'II/IBaTI) B3aUMOCBS3b C }IpyFI/IMI/I HOHSITI/ISIMI/I), HUCIIOJIB30BATh IMOHATUA IJIS1 O6’I>5[CHGHI/I5[



OTIENbHBIX ()AaKTOB W SBICHHI; BBIOMPATh OCHOBaHMA M KPUTEPHHM JJs Kiaccu(UKaLUU
XMMHYECKHMX BELIECTB U XUMUYECKUX PEAKLMH; yCTaHABIMBATh IPUUYNHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMU W3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 QaHAJIOTUH); JeIaTh BBIBObI M 3aKJIFOUCHHUS;

2) yMEHUEM IMPUMEHATh B MPOLECCE NMO3HAHUS MOHATUS (IIPEAMETHBIE U METAlpEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBbIE) MOJEIH, HCIOJb3yeMble B XHMHH, IPeoOpa3OBbIBATH IIHPOKO
IpUMEHSeMble B XMMHU MOJICNIbHBIC TIPEACTABICHNS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYecKass (opMyJa M YpaBHEHHE XUMMUYECKOW peakUuu -— IpU pelIeHUuH YydeOHo-
MO3HABATENBHBIX 3334, C Yy4YETOM OSTUX MOJENBHBIX NPEACTABICHUN BBIABIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE NMPU3HAKH HU3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHUYECKHX pPEaKluil; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEUMs] B M3ydyaeMbIX IPOLECCAX U SBJICHUSAX; MpeanaraTb KPUTEPUU JUIsl BBIABICHUS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieHHs yaeOHOH
3ajjaud (CpaBHUBATh HECKOJbKO BapUAHTOB peEIlEHHs, BbIOMpaTh Haubojee MOAXOASLIUN C
y4€TOM CaMOCTOSATEIbHO BbIIECICHHBIX KPUTEPHUEB);

Ba3oBbIMHu ncce10BaTeIbCKUMH JCHCTBUSIMU

3) yMEHHMEM HCII0JIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KayecTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE NPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

4) nmpuoOpeTeHHe ONbITa MO IUIAHUPOBAHHUIO, OPraHU3alMd M IMPOBEJCHUIO YYEHHYECKHX
HKCIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJI0M IpoIiecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOLIEHHS W BBIBOABI IO pe3yiabTaTaM IPOBEIEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOEIaHHON padoTe;

Paboroii c undpopmanuei

5) ymeHueM BbIOMpPATh, aHATM3UPOBATH U HHTEPIIPETHPOBATH HH()OPMAIIHIO PA3IMYHBIX BHJIOB
U GOpM IIPEICTABICHUS], OIYYaeMYIO U3 pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JIuTepaTypa
XUMHYECKOIO COJIEp’KaHus, CIpaBOYHbIE IocoOus, pecypchl HMHTepHeTra); KpUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHUEM NPUMEHSATH PA3JIMYHbIE METO/IBI U 3aIIPOCHI MIPH MOKCKE U 0TOOpEe MHPOPMALTUH 1
COOTBETCTBYIOLUX JaHHBIX, HEOOXOJUMBIX ISl BBIITOJIHEHHs yU€OHbIX U MO3HABATEIbHBIX 3a/1a4
OnpeAeNéHHOr0 THIMA; NPUOOpPETEeHHE OmnbITa B O0JIACTH HMCIOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBAJIEHUE KYIbTYPOIl aKTUBHOT'O MCIIOJIb30BAHUS Pa3INnYHbIX
MOMCKOBBIX CHCTEM; CAMOCTOSATEIbHO BBIOMPATh ONTHUMAIbHYI0 (OpMy MpencTaBICHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH pellaeMble 3a/laud HECIOXKHBIMH CXEMaMH, JAMarpaMMaMi,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

7) yMEHHMEM HCIIOJIb30BaTh W aHAJIM3MPOBATh B Ipolecce y4yeOHOW M HCClIe0BaTeNbCKOM
JEeSATENIbHOCTH UH(POPMAIIUIO O BIMSHUU IPOMBIIIIEHHOCTH, CEILCKOT0 X0341iCTBA U TpaHCIIOpTa
Ha COCTOSIHME OKpY’Karolled NpUPOJHOHN cpeibl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /I CTBUSIMH

8) ymeHuMeM 3ajaBaTh BOIIPOCHl (B XOJ€ JHajgora W/WIM JUCKYCCHM) IO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
NpeI0KEHHOH 3a/1a4H;

9) nmnpuoOpereHHe OMbITa MPE3CHTAIMU  PE3YIbTATOB  BBIMIOJHEHUS  XUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1A0OPaTOPHOW pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

10) 3auHTEepecOBaHHOCTh B COBMECTHOH €O CBEpCTHHKAaMHM IIO3HABAaTENbHOW U
HCCJIEIOBATENIbCKON N1eATEIbHOCTH MPU PEUICHUH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa
OOIIMX HMHTEPECOB U COTJAcOBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUIA, OINpe/ieJIieHle KPUTEPHEB IO OIIEHKE KauecTBa
BBINOJIHEHHOHN paboTHI U 1Ip.);

YHuBepcaabHbIMU PeryJsiITHBHBIMH J1eiiCTBUSAMH



11) ymMmeHHEeM caMOCTOSITENILHO ONPENENIATh e IeSTeIbHOCTH, IUTAHUPOBATh, OCYIECTBIIATH,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBAaTh CBOIO JEATEILHOCTh, BbIOMpPATh
HanOonee dS(QQeKkTuBHbIE CIMOCOOBI pelIeHHs YYeOHbIX W IO3HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJITOPUTM JIEHCTBUHA NpU
BBIMOJIHEHUH 33JaHUi C Y4E€TOM MOJY4YCHHMS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIIECTBAX U PeaKLUsX; OLlEHUBATh COOTBETCTBUE ITOJIyU€HHOI'O pe3yJibTaTa 3asBJICHHON 1IeNy;

12) ymeHueM ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUU 3aJlaHUH.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHUIO 00SA3aTEIBHOTO  COJEPXKAHUS,
YCTQHOBJICHHOT'O JIaHHOM IpuUMEpHOM paboueil mnporpamMmoi, BBIAEISAIOT: OCBOCHHBIE
0o0y4aromyMuUCsT Hay4YHbIC 3HAHUS, yYMEHUS U CIOCOOBI JeicTBHMH, cnenuduyeckue s
OpeIMETHON 00s1acTH «XUMUS», BUIBl JESATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

IIpenmeTHble pe3ynbTaThl OTPAKAOT C(HOPMUPOBAHHOCTh Yy OOYYAIOLIMXCSA CIEAYIOIIMX
YMEHHMN:

1) packpwisamv cmbici OCHOBHBIX XMMHYECKUX IIOHATHNA: aTOM, MOJIEKYJIa, XHMHYECKHI
DJIEMEHT, IPOCTOE BELIECTBO, CIOXHOE BEIECTBO, CMECh (OAHOPOAHAS U HEOJHOPOJIHAS),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBas J0Js XUMHUYECKOIO 3JIEMEHTa B COCJUHEHUU, MOJISIPHBIA 00BEM,
OKCHJI, KACJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKast
peakuus, KiacCU(PUKaAIMs peakUui: peaklMM COECIUHEHUS, PEaKLUUU pa3JIoOKEHUs, DPEaKIUU
3aMelleHus], peakliud 0OMeHa, 3K30- U SHAOTEPMHUUECKUE PEAKLNU; TEIIOBOM 3 (EeKT peakiuu;
AP0 aToMa, SJEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTalb, pallyC aToMa, XMMUYECKas CBS3b,
NOJIIpHAasl U HEMOJSpPHAs KOBAJICHTHAs CBSA3b, MOHHAsA CBA3b, MOH, KATHOH, QHWUOH, PacTBOP,
MaccoBasi J10JIs BEIECTBA (IIPOLICHTHAs! KOHLEHTPALlKsl) B pacTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX MOHITHH (CM. 1. 1) U MPUMEHSTh
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLEHUI;

3) ucnonvzosams XUMUIECKYIO CUMBOIIMKY JJIsl COCTaBIICHUS (POPMYJT BELIECTB M YpaBHEHHIA
XUMUYECKHUX PEAKIUM;

4) onpedensimb BAICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCAWHCHHSX; CTCICHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHAAJIEKHOCTD BEIIECTB K ONpPEeAECIEHHOMY
KJlaccy CoeAMHEHU mno ¢opMynam; BUJ XHMHYECKOM CBs3M (KOBaJleHTHas W HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

5) packpvieams cmoicn lepronnueckoro 3akona JI. WM. MenneneeBa: JeMOHCTPHUPOBATH
MOHMMAaHNE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT MX MOJIOKEHUS B
[Teproanueckoii cuCTEMe; 3aKOHOB COXPAaHEHMSI MACChl BEILIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUsI, 3aKOHa ABOTajjpo; ONHUCHIBATh U XapaKTEepHU30BaTh TaOIUUYHYIO (HOpMY
[Teproanueckoil CUCTEMBl XMMUYECKUX 3JIEMEHTOB: Pa3jInyaTh MOHATUS «TJIaBHAs MOATpyIIa
(A-rpynna)» u «mnobouynas noarpynna (b-rpynmna)», mansie 1 60JbIINE EPHOJBI; COOTHOCUTH
0003HaueHusl, KOTopble UMeroTcs B Tabnuue «Ilepruoguueckas cucreMa XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBay ¢ YHUCIOBBIMM XApPAaKTEPUCTUKAMU CTPOCHHsSI AaTOMOB XHWMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsii sapa, oOllee 4YuUCiIO 3JIEKTPOHOB M pacHpesesieHHe UX Io
AIIEKTPOHHBIM CJIOSIM);

6) xraccuguyuposams XUMHUYECKHE DSJIEMEHTHI, HEOPraHWYeCKUE BEIIECTBA; XWMHUECKHE
peaxuu (1o YKCiIy ¥ COCTaBY YYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEINIOBOMY 3P EKTY);

7) xapaxmepuzoeams (onucvliéams) OOIE XUMHUYECKHE CBOWCTBAa BEIECTB pA3INYHBIX
KJIaCCOB, TMOATBEPXkAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIIUI;

8) npoecnozuposamw CBOICTBA BEHIECTB B 3aBUCUMOCTH OT WX KayeCTBEHHOTO COCTaBa;
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKHUX IIPEBPALEHUI B PAa3JIMYHbIX YCIOBUSIX;



9) 6bluUCIAMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB; MAacCCOBYIO
JIOJTF0 XUMHYECKOTO AJIEeMEHTa 110 (hOpMyJie COeTMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaklvH;

10) npumensimo OCHOBHBIC OIEPAIIMA MBICIUTEILHON JEATEIBHOCTH — aHaIM3 M CHHTE3,
cpaBHeHHE, 0000LIeHHe, CHCTEMaTH3alMil0, KIacCU(UKAlWIO, BBISIBICHHE MPUYUHHO-
CIICZICTBEHHBIX CBSI3€d — JIII W3YYEHHUS CBOWCTB BEHIECTB M XHMHUYECCKHX PEAKIIHA;
€CTeCTBEHHO-HAYYHBIE METOJAbl IO3HAHWS — HaONIoJeHHe, W3MEpEHUE, MOJCIMPOBAHHE,
AKCIEPUMEHT (peaJIbHBIA U MBICIICHHBIH );

11) cnedosams ipaBuIaM  MOJIB30BAHUS ~ XMMHUYECKOH  MOCYIOM W J1abOpaTOpHBIM
o0OpyIOBaHWEM, a TakXKe TMpaBWiIaM OOpalieHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU TI0 BBIOJHEHUIO JTa0OpPaTOPHBIX XWMHYECKHX OIBITOB IO TMOJNYYEHHIO W
cOOMpaHuio Ta3000pa3HBIX BeHIeCTB (BOAOPOJA W KHCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
OnpeAc€HHOM MacCOBOM JOJIEM PAacTBOPEHHOrO BEWIECTBA; IUIAHUPOBATH M IMPOBOJUTH
XUMHYECKHE SKCIIEPHUMEHTHI MO PACIIO3HABAHHIO PACTBOPOB IIEIOYEH M KHCJIOT C MOMOIIBIO
WHIUKATOPOB (JTakMycC, (eHOoNpTaTCHH, METHIIOPAHXK U JP. ).

TemaTu4eckoe IJIAHUPOBAHHE

Xumusi 8 Kiacce

Ne Paznen, tema Kox-Bo K-Bo K-Bo
/11 9-B MPaKTUYEC | KOHTPOJIHHBI
KHX paboT X pabor
1 | IlepBoHauyanbHbIE XUMUYECKUE 21 2 1
MOHSITHUS
1.1 | Xumus — BakHast 00J1aCTh 6

CCTCCTBO3HAHMA U HpaKTquCKOﬁ
ACATCIBHOCTH YCIJIIOBCKA

1.2 | BemectBa 15 1
U XUMHYECKHUE PEaKITUU

2 | Baxneiimme npeacTaBUTeIH 30 4
HEOPTaHUYECKUX BEIIECTB

2.1 | Boznyx. Kucnopon. Ilonsitue 06 5 1
OKCHAaX

2.2 | Bogopon. 5 1 1
IToHsITHE O KUCIIOTAX U COJISIX

2.3 | KonndecTBeHHBIC OTHOIIICHUS B 4 1
XUMUHU

2.4 | Bona. PactBopsl. [lonsatue 06 5 1 1
OCHOBaHMSX

2.5 | OCHOBHBIE KJIACCHI HEOPTAHUIECKUX 11 1 1
COEMHECHUH

3 | llepuoguyeckuii 3aK0H H 15 2

[Iepronnueckas cucrema
XAMHUYECKUX IJIEMEHTOB
JA.N.MenneneeBa. CTpoeHUE aTOMOB.
XuMuueckas CBsizb. OKUCIUTENBHO-




BOCCTaHOBUTENIbHBIE PEAKIIUU
3.1 | [lepuonuyeckuii 3aK0H U 7 1
[lepnonuyeckas cucrema
XUMHUYECKUX IJIEMEHTOB
1. 1. MenneneeBa. CTpoeHue atoma
3.2 | Xumuueckas cBsi3b. OKUCITUTEIIBHO- 8 1
BOCCTAaHOBUTENIHHBIE PEAKIINU
Hroro 68 6 7
IHoypouHoe niianHnpoBaHue
Xumus 8 kiaace
Ne Tema ypoxka K- OcHoBHbIC BU/IBI Onek | Ucmons3o
YPOK BO ACATCIBPHOCTH TPOH | BaHUE
a 4-B HBI | 000pyI0B
pecy | aHus
pc | «Touka
pocTay
1 [Tpenmet xumun. Posib xumun B 1 | PackpbiBath CMBICI POIII
SKU3HU YeJIOBEKA HN3Yy4aCMbIX IMOHATHH.
2 XuMUs B CHCTEME HAayK. MeTOIbI 1 Pacipeisats poite POIII
XUMUH B IIPUPOJE U
1I03HaHUs B XUMHH JKHM3HHU 4YCIOBCKA, eé
3 3HaKOMCTBO C IPaBUJIAMU 1 | cBssb ¢ apyrumu POIII | ITudposas
0e30macHOCTH U TTpUEMaMu Haykamu. Pasnuuars nabopato
paboThI B XMUMUYECKOM 1HCTBIC BCIICCTBA U pus
naboparopun. [IpakTryeckas CMECH, OJIHOPOIHEIC H Hab6op
pabota Ne 1. [IpaBumna paGoTsl B gzgﬁgggffgijﬂﬁzg'e XUMHYECK
1ab0paTOPUH U ITPUEMBI - ux
oOpaiieHus ¢ 1abopaTOPHBIM spnenns. OmnpeaensTh PEaKTHUBOB
000pyI0BaHUEM NPU3HAKYA XUMHIECKHUX
4 Tena u BemecrBa. Pusnueckue 1 | peakiuuii u ycinoBus ux | P[]
CBOMCTBA BELIECTB. ArperaTHoe TPOTCKAHHL.
COCTOSIHIE BEIIECTB CHC,Z[OBEITL IpaBujiaM
I10JI30BaHU A
3) YucTble BELIECTBA U CMECH. 1 | xummueckoit mocymoii u | PO
Crnioco0nlI pa3eneHust cMeceit 1a60pPaTOPHBIM
6 [IpakTtuueckas pabora: No 2. 1 | obopynosanuem, a [udposas
Paznenenue cMeceii (Ha mpuMepe TAIOKE TpaBuIam naboparo
OYHCTKH TMTOBAPESHHOM COJIN) obpatteis ¢ pusi
XUMHWYECKUMU
BELIECTBAMU B Habop
COOTBETCTBHH C XUMHUYECK
HHCTPYKIUSAMHU I10 UX
BBITIOJTHCHU IO




MPaKTUYECKUX PadoT.

PE€aKTHBOB

AToMBbI 1 MOJIeKyIbI. [IpocThie u
CJIOXHBIE BEIlIECTBA

XUMUYECKHE DJIEMEHThI. 3HAKU
(CUMBOJIBI) XUMUYECKUX
AJIEMEHTOB

ATOMHO-MOJIEKYJISIPHOE YUYECHUE.
3aK0H MOCTOSHCTBA COCTaBa
BEIIECTB

10

Xumuueckas popmya.
BanenTHOCTh aTOMOB
XUMHYECKUX 3JIEMEHTOB

11

CocTraBiieHHE XUMUYECKUX
dbopMyJ1 110 BaJICHTHOCTH.

Haxoxnenue BaJICHTHOCTH
XAMHAYECKHX PJIEMEHTOB I10

dbopmyie

12

OTHocHuTEIbHAs aTOMHAs Macca.
OTtHOcHUTENbHAS MOJICKYJIAPpHAA
Macca

13

Pemenune 3a1a4 Ha BEIYMCIICHUE
OTHOCHUTEIIbHON MOJIEKYJISIPHOMN
MacCChI BEILIECTB

14

MaccoBast 1011 XUMHUYECKOTO
SJIEMEHTA B COEAUHEHNH

15

Pemrenne 3ama4 Ha BEIUMCIICHHUE
MAacCOBOH JIOJIW XUMHUYECKOT'O
anieMeHTa 1o Gopmyse
COCIUHCHUS

16

dusnyeckre 1 XUMHUYECKHUE
SIBJICHUS. XUMUYECKasl PEaKIUs

17

[Ipr3Haku U yCcIIoBHs IPOTEKAHUS
XUMHYECKUX pPEAKIUN

18

3aKOH COXpaHEHHUS MacCChl
BeniectB. M.B. JlIomoHocoB —
YYEHBIN-DHIIMKJIONIEIUCT

19

XHWMHUYECKHE YPABHEHUS

20

THNbI XUMUYECKUX PEAKIIAMN
(coenuHeHus, pa3IoKeHuUs,
3aMeNIeHHs, 0OMEHa)

[IpumensTH
€CTECTBEHHO-HAY4HbIE
METO/IbI T03HaHUs (B
TOM YHCIIe
HaOJII0IeHNE,
MOJIEJIMPOBAHUE,
AKCIIEPUMEHT)

Y OCHOBHBIE OIlepaluu
MBICJIUTEJIbHON
JIeSITEIIbHOCTH
(cpaBHEHHE,
KJaccuuKanus) s
M3YYEHHUS BEILIECTB U
XUMHYECKUX PEAKIIUH.
PackpriBaTh cMbICI
W3y4aeMbIX ITOHATHN U
3aKOHOB U MPUMEHSTh
9TH MOHATHUS TIPU
OTIMCAHUU CBOMCTB
BEIIECTB U UX
MpEBpAILICHUH.
Paznmuats pusnueckue
U XUMHUYECKHE
SIBIICHUS, OOBSICHITH UX
CYIITHOCTb C TOYKHU
3peHusi aTOMHO-
MOJIEKYJISIPHOTO
yueHus. OnpenensiTh
MPU3HAKUA XUMHYECKUX
peakuuii, yCIOBHs UX
MPOTEKaHUS.
OOBACHATD CYLIHOCTD
bu3HUECKUX U
XUMHUYECKHX SBIICHUH C
TOUYKHU 3pEHUSI AaTOMHO-
MOJIEKYJISIPHOTO
YUYEHUS.
Knaccudunuposats
XUMHUYECKHUE PEaKIUN
(TI0 YuCIy U COCTaBy
pearupyomux u
o0Opazyrommxcs
BeriecTB). COCTaBIATh
(bopMyITbl OMHAPHBIX
BELIECTB I10
BaJICHTHOCTH U

POII

PO

PO

POII

POII

POIII

POIII

POII




21

Ypoxk 060011eHS 1

CHUCTEMATHU3allnU 3HAHUU

22

Kontponbnas pa6ora Nel

OTIpeIeNsATh
BaJICHTHOCTbH 110
dbopmyaM BEIIECTB.
PaccraBnsath

K03 puImeHTs B
YpaBHEHUAX
XUMHUYECKUX PEaKIUu.
CnenoBath npaBuiIaM
MOJIb30BAHUS
XUMHYECKOH MOCYA0U U
J1a00paTOPHBIM
obopymoBanuem, a
TaK)Ke MpaBuiiamMm
oOparmeHus ¢
BEIIECTBAMH B
COOTBETCTBHUU C
MHCTPYKLHUSMU IO
BBITIOJIHCHUIO
1a00pPaTOPHBIX
XUMHUYECKUX OIBITOB.
Hcnons3oBats npu
BBITIOJTHEHUH YYEOHBIX
3aJlaHUl U B IIPOLIECCE
HCCJIEIOBATEIBCKOM
JIeATETbHOCTH
[TpuMepbl XUMUYECKHIX
SIBJICHU I
(mpokanuBaHue MEIHOU
MIPOBOJIOKH,
B3aMMOJICIICTBHE MeTia
¢ kucnoToi). Monenu
aTOMOB M MOJIEKYII.
Beruucnenus

— OTHOCHUTEJIBHOU
MOJIEKYJISIPHOM MACCBI
BEILIECTB;

— MAacCOBOH JOJIN
XUMHUYECKOTO JIEMEHTa
o ¢popmyie
COEIMHEHUS] HAyYHO-
MONYJISIPHYIO
JIUTEPATYpy
XUMHUYECKOTO
COJIepXKaHus, CIIpaBoOy-
HBIE MaTepUaJIbI,
pecypcel MHTepHeTa.
BeicTpanBath
pa3BEPHYTHIE MUCbMEH-
HBIE M YCTHBIE OTBETHI C
OIIOpOW Ha
nH(pOpMaLIHIO U3
yueOHUKA U CIIPaBOY-




HBIX MAaTEepHaJoB,
IPaMOTHO UCIOJIb30-
BaTh U3yUYCHHBIN
MOHATUIHBIN aIrnapar
Kypca XUMHH

23 | Bo3myx — cmech razoB. Coctas XapaKTepu30BaTh POIII
BO3/yXa (ormMCHIBaTH) COCTAB
24 | TernoBo# 3pdeKT XUMHIECKOH BOSAYXA, HSHHCCKHC 1 |"pryyyy
XUMHNYECKHE CBOUCTBA
pCaKLMH, HOHATHE O KHCJIOPO/JIA, CIIOCOOBI
TEPMOXHMMUYECKOM YPABHEHUH, ero MoJydenus,
9K30- U SHAOTEPMUUYECKUX IIPUMEHEHUE U
peaKHI/IHX 3HAYCHUE B IIPUPOJAC U
25 | CnocoObl MoNTyYeHHs: KUCIopoa KUSHU geioBeka.
CpaBHUBaTh peakiuu
B JJaOOpaTOpUU U
ropcHusa U1 MCIJICHHOI'O
npoMmblIluieHHOCTH. [IpuMeHeHune okucierms. CoGHpaTh
KHCJIOpOda pUOOPHI 15t
26 | IIpaktnueckas pabora Ne 3. TOJTydeHHs KMCIIOPO/a [udposas
[Tonyuenue u cobupanue (BHTCCH)CHHGM BOJIBI U Ea6°PaT°PH
BO3/1yXa).
KHCIIOPOJia, H3Y4EHHE €ro P IIOSHA BT Habop
CBOMCTE OIBITHBIM MTyTEM XAMHICCKAX
KHCIIOPOL. pEaKTUBOB
27 | KpyroBoport Kuciopoja B POIII
npupoze. Tornmso (yroas u
MeTaH). 3arpsi3HeHUE BO3/lyXa,
CIOCOOBI €r0 MPEJOTBPALLEHUS.
VYcunenue napHuKoBoro 3pdexra,
paspylieHue 030HOBOTO CJIOS
Bogopon — xuMudeckuii XapakrepusoBarb POIII
AJIEMEHT U MPOCTOE BEIIECTBO. (ommceIBaTh)
Haxoxnenue B ipupoje, (usmcckue n .
XUMHNYCCKHNEC CBOMCTBA
28 | hbuzmvecKkre u XUMHUYECKUE BOZIOPOIA, CIIOCOBEL €ro
CBOICTBA (Ha mpUMepe nosydenus,
B3aMMOJIEMCTBUS ¢ HEMETANIaMH npumenenue. Cobuparh
¥ OKCHJAMH METAJIIIOB), pUOOP JUIS ONTydeHHs
MPUMEHEHHNE, CTIOCOOBI BOAOpoOAa.
MOTydeHHs Hcnonb3oBars
29 | IIpaxtruueckas pabota Ne 4. z;x::;xy;m Hudpoas
[Tonyuenue u cobupanue cocTaBeHus GopmyIl naboparo
BOJIOPOJIa, U3YUYEHUE €T0 CBONCTB BEIIIECTB, pust
MOJICKYJISIPHBIX Ha6op
YpPaBHEHUN XUMHU XHUMHIECK
YCCKHX PCaKHU C X
y4aCcTueM BOoAOpOaa.
CrnenoBats mpaBUiIamMm PCAKTHBOB
30 IlousiTe 0 KHUCIOTAaX U COJISAX 0e3omnacHoi pa6OTLI B POIII

naboparopuu npu




UCIOJIb30BAHUU
XUMHYECKOH MOCYIbI U
000pyI0BaHUs, a TAKXKE
npaBuiIaM oOpaleHus ¢
TOPIOYMMHU BELECTBAMU
B OBITY.

31 | KomnuectBo BemecTBa. MOJIb. BbIauciste MOJISIpHYTO
MonsipHasi Macca Maccy BEIECTB;
32 | 3akon ABoraapo. MosspHbIit KOTMHECTBO BellecTRa,
i’ 00BEM Ta3a, Maccy
O6T)CM ra3oB BCIIICCTBA, HpOBOI[I/ITB
33 | Pemenue 3aga4 Ha B3aMIMOCBSI3b PaCcUETHI 10
KOJIMYECTBA BEIIECTBa, 00BEMA U yPaBHEHUAM
Maccel ra3oB. PacuéTsl mmo XMMUYECKHX PeaKLi:
XMMHAYECKMM YPaBHCHHSIM KonmiecTBa, 06bEMa,
o MacCcChbl BeHiecrna 110
34 | Pacy€Thl M0 XUMHYECKUM
HU3BCCTHOMY
ypaBHeHUM. [IpuMeHneHune KOTHYUECTRY, 0GBEMY,
3aKOHa ABOraJapo Macce peareHTOB Uilu
IIPOAYKTOB PEAKIUH.
BricTpanBars
pa3sBEPHYTHIC
IMUCbMCHHBIC U YCTHLIC
OTBETHI C OIIOPOH Ha
uHpopmaruio u3
y4eOHHKA U
CIIPaBOYHBIX
MarepuaioB, rpaMOTHO
HCIIOJIB30BAaTh
W3y4YEHHBIN
MOHATUMHBIN ammnapar
Kypca XUMHUHI
35 | dusnueckue CBOMCTBA BOIEI. XapakTepu3oBathb
AHaJIN3 U CUHTE3 — METOJIbI dusuyeckue u 5
M3yUYEHHUS COCTaBa BOJbI. XHUMITHCCIHIC CBOHCTRA
o BOJKI, €€ POJIb KaK
XUMHYECKHUE CBOMCTBA BOJIBI PACTBOPHTENA B
(peakuuu ¢ MeTaIamy, HPUPOJTHBIX MPOIECCAX.
OKCHuJaMM1 METAJIJIOB U CoCTaBIATh YpaBHCHUA
HeMeTaHHOB) XAMHYECKHUX PEaKIUi ¢
36 | IlonsTue 06 OCHOBaHUAX U y1acTHeM BOAbL.
OOBACHATD CYLIHOCTD
WHJIUKATOpax
3KOJIOTHYCCKHUX
37 | Boma kak pacTBOpPHUTENb. IPOGIIEM, CEAIAHHEIX C
PactBopsl. PacTBOprMOCTH 3arps3HEHHEM
BEIECTB B Bojie. HachIlieHHbIC 1 HPUPOIHBIX BOI,
HEHACBIIICHHBIC PAaCTBOPHI CII0CO0BI OHHCTKH BOABI
38 | KonueHTpamus pacTBOPOB. OT MPUMECCH, MEPEBI 11O

MaccoBas 1oy BemecTBa B
pacTBope. BrrancieHus ¢
HUCIIOJIL30BAHUEM TTOHSITUSI

OXpaHe BOJ OT
3arps3HEHMS.
IInanupoBats 1




«MaccoBas J10J1s1 BELIECTBA B
pacTBOpe»

OCYHICCTBJIATH HA
MMPAKTUKC XUMUYICCKHUC

39 | [Ipaktuueckas pabora Ne 5. zKi)r;pT;EHTH’ Hudposas
[IpuroToBieHue pacTBOPOB C H£6J'IIOI,[IIGHI/I$[, eaTh naboparto
OTIpeICIEHHOM KOHIIEHTpaIUeH BBIBOJIBI TTO pus

pesynbTaTam Hab6op
OKCIICPUMCHTA. XUMHUYCCKU
CJ'IC,Z[OB&TB ImpaBuJjiaM X
0e3omacHoi paboThI B PEAKTHBOB
nabopaTopuu Mpu

HUCITIOJIB30BaHUU

XUMHYECKOHN IIOoCyabl U

00opymoBaHusl.

[IpoBoaUTH

BBIYMCIICHUSA C

MNPUMCHCHHUEM ITOHATHUA

«MaccoBasd g0

BCIICCTBA B paCTBOPCH.

40 | Poyib pacTBOPOB B MPHUPOJIC U B Hcnonp3oBars npn
KU3HU YenoBeka. Kpyrosopor BBITOTHCHIH YEOHBIX
BOJIbI B IPUPOJIE. 3arpsI3HECHUE SAIAHUI I B HPOLEcee

HCCIICO0BATCIIbCKOU
NpUPOAHBIX BOA. OXpaHa u NIEATEHHOCTH HAYTHO-
OYHCTKA MPUPOJTHBIX BOJ MOMYIAPHYIO
JIUTEpaTypy
XUMHYECKOT'O
COJICPKAHMUS,
CIIPaBOYHBIC
MaTepuabl, peCypchl
WHurepHera.

41 | IlepBble TOTIBITKH CocTaBysaTh GOpMyJIbI
KJ1acCU(UKAIIUA XUMUUECKUX OKCHA0B, KUCIOT,
sneMenToB. [IoHATHE O Tpymmax OCHOBaHHH, COIICH U

Ha3bIBATh UX I10
CXOJHBIX AJIEMEHTOB (II[CIIOYHBIC MEKTyHAPOTHOM
1 IIEJI0YHO3EMEIbHBIC METAJLIbI, HOMEHKIaType.
raJIOTCHBI, UHEPTHBIC Ta3bl). [IporHo3upoBaTh
DneMEeHThI, KOTOpble 00pa3yroT CBOMCTBA BELIECTB Ha
aM(pOoTEepHBIC OKCUIBI U ocHoBe o0mmx
FI/II[pOKCHIH)I XUMHNYECCKHUX CBOUCTB

M3Yy4YEHHBIX

42 | NonHas XuMH4YeCcKas CBsI3b KJTACCOB/TPYTIT

43 | Knaccudukaius HeOpraHU4ecKnx BELLIECTB, K KOTOPBIM
COE€IMHEHUU OHHU OTHOCSTCA.

44 | Oxcuapl: cocTaB, Kiaccudukanus Cocrapnsth

(OCHOBHBIE, KUCIIOTHBIE,
ampoTepHbIe,
HECO0JICOOpa3yIOIIHeE),
HOMEHKJIaTypa (MEXTyHapOTHAS
1 TpuBHaibHAas). [ToydeHne u

MOJIEKYJISIPHBIE YpaBHE-
HUS peaKInii,
WJUTIOCTPUPYIOIINX
XUMHYECKHE CBOKCTBA
U CIIOCOOBI MOTy4EHUS
BEIIECTB U3yYEHHBIX




XUMHYECKHE CBOMCTBA

KJIACCOB/TPYIIII, a TAaK)Ke

KHACJIOTHBIX M OCHOBHBIX OKCHUJIOB HOATBCPKAAIOIINX
T'€HETHUYECK
45 | OcHoBaHus: COCTaB, o
B3aUMOCBA3b MCIKAY
KJaccuduKalys, HOMCHKIaTypa N
(MexayHapoHas U
TpUBHAIbHAS), GU3HICCKHUE U
XUMHUYECKHE CBOMCTBA, CIIOCOOBI IIponsBoauTh
HOHyT‘IeHI/Iﬂ BBIYUCIICHUS 110
ABHCHUAM
46 | AmdoTepHbIC OKCUIBI U b y
o XUMHYECCKUX pCaKIH.
THUAPOKCHUIBI, UX CBOMCTBA U Tlnasuposars u
MOJTyYEHHE OCYIIECTBIATH HA
47 | Kuciotsl: cocTas, IPAKTHKE XUMHYECKUE
KiaccuduKalys, HOMCHKIIATypa, SKCHCPUMEHTRI,
¢usnueckne cBoMCTBA TIpOBOAHTE
18 K X v HaOJIIOIeHN, TeIaTh
HCJIOTHI: XUMHUYECKHE CBONCTBA, BHIBOJIBI 11O
CHOCOOBI MoxyyeHus. Pan pe3yBTaTaM
AKTUBHOCTH METAJIJIOB SKCIIEpUMEHTA.
49 | Conu (cpeaHue): HOMCHKIATYpa, CrnenioBath npaBuIaM
CIOCOOBI MOTYUYCHHUS, 66%(’“3"1{0“ paboTe! B
w o JJaooparopuu mnpu
B3aMMOJICHCTBHE COJICH C aTOPHH 1Ip
HUCITIOJIB30BaHUHU
MeTaJlJIaMH, KUCJIOTaMH, XEMIYECKOH LIOCY B I
IeJI09aMH M COJIIMHU 06OpYIOBAHHS.
50 | Beiuucnenus no ypaBHEHUSIM Ucnonb30Bath npu
XAMHUYECKON pEaKIINU BBINIOJIHEHHUH YUEOHBIX
51 | I'eneTnyeckas CBA3b MEXKIY 3ajaHni 1 B mpotecee
HCCIICO0BATCIIbCKOU
KJIaCCaMH HEOPTaHUYECKHUX
o ACATCIIBHOCTH HAYYHO-
COCTMHCHUN OMYAPHYIO
52 | [Ipaktnueckas pabota Ne 6. JNIUTEpaTypy
Pemenne skcriepuMeHTaIbHBIX XHMUYECKOTO
3aga4 1o reMe «OCHOBHEBIE Coacpxanud,
KJIACCHI HEOPTAHUYECKHUX CTPABOTHbIC
o MaTepuabl, pecypchbl
COCTMHEHUI» VirepHera,
53 | Ypok 00obmeHus u BhicTpanBath
CHCTEMaTHU3AIMN 3HAHUIN pa3BEpHYTHIE
54 | KontposbHast pabotalNo2 TIHCbMEHHBIC M YCTHBIE
55 YPOK 0606I_HGHI/IH U OTBCTHI C OITOPOU Ha
o uHpopmaIuio u3
CHUCTEMAaTHU3aIN1 3HAHUI
yueOHUKa U
CIIPaBOYHBIX
MaTcepuaJioB, rpaMOTHO
HUCITIOJIB30BATh
U3Yy4YEHHBIN
MOHATUMHBIN anmnapar
KypcCa XUMHUH
56 | Crpoenue atomoB. CoctaB PackperBaTh CMBICTT

ATOMHBIX sA11ep. 30TOIIbL.

Nnepuoan4CCKOro




DNeKTpOHbl. PUINUECKUN CMBICT
NOPSIAKOBOIO HOMEPA JIEMEHTA

S7

[lepunoauueckuii 3aK0H U
ITepunoanyeckas cucteMa
XUMHUYECKHUX 3emeHToB 1. 1.
Menneneesa. llepuonsl, rpynisl,
noArpynbl. PU3NYECKUNA CMBICIT
HOMEPOB NEPUOJIA U TPYHIIBI

58

CrtpoeHue 3JeKTPOHHBIX
0001109eK aToMOB NepBbIX 20
XUMHUYECKUX 3JIEMEHTOB
NEPUOANYECKON CUCTEMBI

. 1. MenpaeneeBa

59

XapakTepucTuKa XUMHUYECKOTO
3JIEMEHTA T10 €ro MOJIOKEHUIO B
MIEPUOIUYECKON CUCTEME

J1. 1. Menpaeneena

60

3Ha4YeHUe NMepUOgUIECKOTO
3aKOHA U MEPUOINYECKON
CHUCTEMBI XUMHUYECKHUX DJIEMEHTOB
JUISL PA3BUTHUS HAYKHU U IIPAKTUKH.
J. . MenneneeB — y4y€HbIN,
[Ee1aror ¥ rpak 1aHuH

61

Kontponbhas pabota Ne3

3akoHa. [lonnmars
CyILIECTBOBaHUE
MEePUOINYECKOM
3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX
AJIEMEHTOB (MU3MEHEHUE
paanycoB aTOMOB U
AIIEKTPOOTPHULIATEIBHOC
TH) U UX COSTUHEHUHN
OT MOJIOKEHUS B TIe
PHUOAMYECKON CHUCTEME
U CTPOCHHUSI aTOMa.
VYcraHaBnuBaTh CBA3b
MEXY MOJ0KEHUEM
JJIEMEHTa B
MEPUOINYECKOMN
CHUCTEME U CTPOCHHUEM
ero atoma (CocTaB U
3apsj sizipa, oouee
YHCJIO JIEKTPOHOB U
pacnpezeneHue ux mno
AIIEKTPOHHBIM CIIOSIM).
IIporao3zuposars
XapaKTep U3MEHEHUs
CBOMCTB 3JIEMEHTOB U
UX COEIMHEHUH 1O
rpymmaM v nepuojiam
[Tepuoauueckoit
CHUCTEMBI.
XapakTepus3oBaTh
XUMUYECKHUE DTIEMEHTHI
MIEPBBIX TPEX
MEepPUO/IOB, KaJUs,
KaJIBLIMS 110 UX
nojoxxeHuto B [lepro-
JOUYECKOU cUCTEME

. . Menneneena.
CrnenoBaTh mpaBuiIam
0e301macHoil paboThI B
naboparopuu mpu
WCIIO0JIH30BaHUN
XUMHUYECKON OCYbI U
000pyI0BaHUA.
BeicTpanBath
pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C ONIOPOH Ha
uHpOpMaIHIO U3
y4eOHHKA U
CIIPaBOYHBIX
MaTepHuaioB, TPAMOTHO
HCIIOJIb30BaTh




W3yYECHHBII
MOHATUMHBIN ammapar
Kypca XUMHH.
Hcnons3oBats npu
BBIMIOJTHEHUH Y4E€OHBIX
3aJlaHUM TEKCThI
yueOHUKa, CIIPaBOYHbIE
MaTepHuabl
(ITeproguyeckyro
CHUCTEMY XUMHUYECKUX
anemenToB /. 1.
MemnneneeBa, TabIuIly
pPacTBOPUMOCTH
KHCJIOT, OCHOBAHUM U
coJIell B BOJIE,
AIEKTPOXUMHUYECKUN
PAIl HaNpsHKEHUH
METaJUIOB).
Hcnons3oBats npu
BBITIOJTHEHUH YYEOHBIX
3aJlaHUl U B IIPOLIECCE
HCCJIE10BATENbCKON
NIeATeTbHOCTH Hay4YHO-
MONYJISIPHYIO
JTUTEPATYPY
XUMHUYECKOTO
CO/IepXKaHus,
CIIpaBOYHbIE
MaTepHuabl, peCypchl
HNuTepuera

62

DJIEKTPOOTPHUIIATEIILHOCTD
aTOMOB XMMHUYECKHUX JICMECHTOB.
XHUMHUYECKasl CBSA3b: KOBAJCHTHAS
MOJIsIpHAs ¥ KOBaJICHTHAs
HETIOJISIpHAas

63

CrerneHb OKHUCIICHUS

64

OKHCIINTEIILHO-
BOCCTAHOBUTEIBHBIC PEAKIINH
(OBP). IIpotieccol OKUCIEHUS U
BoccTaHOBJICHHUS. OKUCIUTEIIN U
BOCCTaHOBHUTEIIHN

65

CocraBneHue ypaBHEHHI
OKHCIIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX PEaKIUi U
CXEM JIEKTPOHHOI0 OajlaHca

66

Ypoxk 060011eHS 1
CHUCTEeMAaTH3allu1 3HaHUH

67

YPpOK pa3BUBarOMIEr0 KOHTPOJIA
3HAHUM. XUMHUS B JCHCTBUH.

Onpenensars BUA
XAMHYECKOMU CBSI3U B
coenuHeHusax.Onpenen
ATb CTENIEHb OKUCIICHUS
XUMHUYECKOT0 DJIEMEHTA
o gopmyse ero
COETMHEHUSI.
Onpenensats 3JEMEHT
(BemecTBO) —
OKHUCJIUTENh U SJIEMEHT
(BemecTBO) —
BOCCTAaHOBUTEIIb.
OOBACHATD CYLIHOCTD
IIPOLIECCOB OKUCIIEHUS
Y BOCCTAHOBJICHHUSI.
CocraBnsiTh
AIEKTPOHHBIN OaaHc ¢
y4E€TOM YHCIIa
OTJIAaHHBIX U MPUHATHIX
AJIEKTPOHOB.
CocTaBnaTh ypaBHEHUE
OKHUCJIUTETHHO-




KOHTpO JIbHAas pa60Ta Ned BOCCTaHOBUTEIIHLHOU
68 | Kuciopon — XxuMudeckuit 1 | peaKuuu.
AJIEMEHT U MPOCTOE BELIECTBO. Henosssosars npi
BBITIOJIHCHUHN y‘-ICGHBIX

O30H. HaxoxaeHue Kkuciopoaa B 3a7AHMH TeKCTH

npupose, Gpusnieckue u y4eOHHKa, CIIPaBOYHEIE

XUMUYECKUE CBOMCTBA (pEeaKIUu MarepHabl

OKHUCJeHUs, ropenue). [lonstue (eproaMIecKyio

06 OKCHIIaX CUCTEMY XUMHUUYCCKUX

anemeHToB J[. U.
MenneneeBa, TabauIry
pPacTBOPUMOCTH
KHCJIOT, OCHOBAHUH U
coJiel B BoJIC,
SJICKTPOXUMHNYCCKUU
pSL HAPSKEHUN
METaJIJIOB)

YMK

e Pymsuruc I'.E. Xumus: 8 wi.: yueO. st obieoOpa3oBar. YupexaeHuu /
['.E. Pym3utuc, ®@.I'. ®enpaman. — M.: [IpocBemenue.

o XuMMS: 8 KII.: 3IEKTPOHHOE NPHUIIOKEHUE K YUEOHUKY.

o Tapa H.H. Xumus. Pabouue nporpammsl. [IpeameTHas nuHUS y4eOHUKOB
I''E. Pym3utuca, ®.I'. denpamana. 8-9 wmaccel/ H.H. T'apa. — M.:
[Ipocenienue.

e Pagenkuit AM. Xwumus: auaakTudeckuii Marepuain: 8-9 ki / AM.
Paneuxunit. — M.: IIpocBemienue.

o T'apa H.H. Xumus. Ypoku: 8 k1. / H.H. I'apa. — M.: [IpocBenienue.

JIuer pukcupoBanust U3MEHEHUH
HOMeEp TEeMa aara NMpUYMHA ¢popma JaaTa no
ypoOKa ypoKa NPOBEACHUS] | KOPPEKTHPOBKHU IUIAHY

1o MJIAHY

KOPPEKTHPOBKH
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