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1. TlosicHuTenbHas 3amucka.

[IporpaMMa 1Mo XMMHUU Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHHs COCTaBJI€Ha Ha
OCHOBE TpeOOBaHMH K pe3yabTaTaM OCBOCHHS OCHOBHOM OO0pa3oBaTeIbHON MPOTrPaMMBI
OCHOBHOT0 0011ero oopazoBanus, npeacrabieHHbXx B DI'OC 00O, ¢ yuéToMm pacnpeneaEéHHbIX
[0 KJIaccaM IpOBEPsSEMBIX TPeOOBaHUI K pe3ylibTaTaM OCBOCHHUS OCHOBHOW 00pazoBaTeIbHOM
POrpaMMbl OCHOBHOT'O OOIIEr0 OOpa30BaHUS M 3JIEMEHTOB COAEpIKAHMs, MPEACTaBICHHBIX B
YHUBEpCAIbHOM KOJU(PHUKATOPE MO XHMHUH, a TAaKXKe Ha OCHOBE (peaepanbHON MpOrpaMMBI
BOCIHUTAHUS OOYyYalOUIMXCSd NpU MOJIYYEHHH OCHOBHOTO OOIIEro oOpa3oBaHUs U C Yy4ETOM
Konnenmuu npenogaBanust y4eOHOTO mpeaMera «XHUMHS» B 00pa30BaTEIbHBIX OPraHU3alUIX
Poccuiickoii denepanuu, peaau3yrolMX OCHOBHBIE OOIIe00pa3oBaTeIbHbIE MPOrPaMMBbI (YTB.
Pemennem Komnerun Munnpocsemenust Poccun, nporokon ot 03.12.2019 N [1K-4BH).

CornacHO cBOeMy Ha3HAYEHHWIO MPOrpaMMa IO XUMHUU SBISETCS OPHUEHTUPOM JUIS
COCTaBJIEHUSI pabO4YMX AaBTOPCKUX HPOrpaMM: OHa JaéT MpeACTaBIE€HUE O LEsIX, oO0Ien
CTpareruu oOy4eHus, BOCIIUTAHUS U Pa3BUTHs 0OyUYaIOLIUXCsl CPEJICTBAMU Y4eOHOTO MPEIMETa,
yCTaHaBIMBAET 0053aTeIbHOE MPEIMETHOE COAepKaHUe, IPEeIyCMaTPUBAET pacpeIelIeHue ero
[0 KJlaccaM M CTPYKTYpUpOBaHHE €ro IO pasjeiaM M TeMaM M[porpammbl, OIpeAesseT
KOJIMYECTBEHHbIE M  KAUYeCTBEHHBIE XapaKTEPUCTUKH COJCpXKaHUS, JaéT MpPUMEpHOE
pacnpeneseHne yueOHbIX 4acoB O TEMAaTHYECKUM pasjieiaM MporpamMmbl U PEKOMEHIYEMYIO
MOCIe0BATEIHLHOCTh
WX W3Y4YEHUs C y4E€TOM MEXKIIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOT'O 00IIIero 00pa30BaHus,a TakKe TPeOOBAHUN K pe3ynbTaTaM 00ydeHUs XUMUU
Ha YpOBHE 1eJeil W3ydYeHHs npeaMeTa U OCHOBHBIX BHJIOB y4e€OHO-ITO3HABATEIbHON
NeSTeNIbHOCTH (yueOHBIX IEHCTBUI) YUSHUKA 110 OCBOSHUIO Y4EOHOTO COJEPIKaHUS.

Bxnaag xumum B JOCTHXKEHHE 1I€JIed OCHOBHOTO 0OIIero oopa3oBaHusi 00YCIOBJIEH BO
MHOTOM 3HAQUE€HHEM XUMHUYECKOM HayKM B T[O3HAHWU 3aKOHOB TMPHUPOJBI,B PpPa3BUTUU
MPOU3BOIUTENIBHBIX CHJI OOIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepUalIbHON KYJIbTYpHI.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHuja CBOE BIUSHUE Ha
BCE 00JacCTM 4YeIOBEYECKOro CYIIECTBOBAaHHWSA, 3ajaja HOBOE BHJIEHWE MHpa, cTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOU KYIbTYphl, HEOOXOIMMBIM YCIIOBUEM KU3HU OOIIECTBA:
3HAHME€ XUMHUHU CIY>)KUT OCHOBOM g (OpMHpOBaHUS MHUPOBO33PEHUSI YENIOBEKAa, €ro
MPEJICTaBICHUI 0 MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMHUEH
NPEJICTAaBICHUSI O B3aUMOIIPEBPAILEHUSAX OSHEPrUM M 00 SBONIOLMHU BEUIECTB B MPHUPOJE,
COBpEMEHHasi XMMHS HampaBlieHa Ha pelIeHHe TI00albHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPreTUUYECKOM, MHUIEBOH M DKOJOTHYECKOW O€30macHOCTH,
npo0JeM 3IpaBOOXPaHEHHS.

B ycrnoBusix Bo3pacraromiero 3Ha4eHWs] XUMHH B JKU3HHM OOIECTBA CYIIECTBEHHO
MOBBICKJIACH POJIb XMMHUECKOTO 00pa3oBaHus. B miaHe conmanm3anuu OHO SBISETCS OJHUM H3
yclIoBUM (OPMUPOBAHNS UHTEIJIEKTA JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMEHHOMY 4YENOBEKY XHUMHYECKHE 3HaHUS HEOOXOIMMBI [UIsl TMPHOOPETEeHUs
OOLIEKYIbTYpPHOTO  YpPOBHS,  IO3BOJSIOLIETO  YBEPEHHO  TPYOUThCS B COLIMYME
¥ OTBETCTBEHHO YYacTBOBAaTh B MHOTOOOpa3HOM >KM3HHM OOINECTBA, IJISi OCO3HAHUS BaXKHOCTHU
pPa3yMHOI'O OTHOILIEHHUS K CBOEMY 370POBbIO M 3JI0POBBIO APYTUX,K OKpPYKaOIIeH MPUPOTHON
cpene, sl TPaMOTHOTO MOBEACHUS MIPU UCIIOJIb30BAaHUHU PA3JIMYHBIX MAaTEpUaIOB U XUMUYECKHUX
BEIIECTB B MIOBCEIHEBHOM KU3HU.

Xumuueckoe 00pa3oBaHHE Ha YpOBHE OCHOBHOrO oOmiero oOpa3oBaHUs SIBISETCS
0a30BbIM 110 OTHONIICHHIO K CHCTEME OOIIero XHMMHUYEecKoro oOpazoBaHus. [losTomy Ha



COOTBETCTBYIOILLIEM EMY YPOBHE OHO peaiu3yeT NPUCYIIHE 00LeMY XUMUYECKOMY 00pa30BaHUI0
KJIIOYEBbIE  IICHHOCTH, KOTOpBIE  OTPaXalOT  TrOCyNapCTBEHHBbIEC,  OOIIECTBEHHBIE U
UHMBUYaJIbHbIE TOTPEOHOCTH. DTUM ONpEAEssIeTCsl CYIIHOCTh OOIel cTpareruu oO0y4deHHus,
BOCIIUTAHMS U Pa3BUTHUS 00YYAIOLIUXCS CPEACTBAMHU YUeOHOTO IIpeAMeTa.

N3ydenue xumuu:

CHOCOOCTBYET peau3alliii BO3MOXKHOCTEH Ui CaMOpa3BUTUS M (OPMHUPOBAHUS KYJIBTYpPbI
JUYHOCTH, € 00I1Iel U (yHKIIMOHATHHOW IPaMOTHOCTH;

BHOCUT BKJaJX B (OPMHUPOBAHHME MBIIUICHUS U TBOPYECKHUX CIIOCOOHOCTEH OOydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITEeIbHOCTH,  3KCIIEPUMEHTAIbHBIX U
UCCIICIOBATEIIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KM3HH, TaK H B
npodecCHOHATIBHON 1S TeIbHOCTH;

3HAKOMHUT CO CHenM(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaIbIBAET OCHOBBI LEJIOCTHOTO B3IIISAIA
HAaeJMHCTBO  IPUPOABI WU YEJIOBEKa,  SBIAETCS  OTBETCTBEHHBIM  3TalloM B
(OpMHPOBAHNNECTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00Y4YarOLINXCS;

CHOCOOCTBYET (POPMHPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
IpUpPOJIe, K YeJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTMYECKOe 00pa3oBaHHe 00yUYarOIMIUXCs.

Ha3Bannble HampaBieHuss B OOy4eHMH XHMMUM oOecledyuBaroTcs  CHeru@uKoin
CONepKaHUsl Y4eOHOrO TMpeaMeTa, KOTOPBIA SBISETCA IEJarorn4eckd aJalTHPOBAHHBIM
oTpaskeHHeM 0a30BOI HayKH XMMHHU Ha ONpeeIEHHOM dTarne e€ pa3BUTHSL.

Kypc XxuMuu OCHOBHOH HIKOJIbI OPUEHTHPOBAH Ha OCBOEHUE OOYYaIOLIMMUCS OCHOB
HEOPraHMYeCKOM XHWMHUM W HEKOTOPbIX MOHATHUH M CBeIeHUM 00 OTAeNbHBIX OObEeKTax
OPraHUYEeCKON XUMHH.

CrpykTypa colepxkaHus IpeaMmera cpOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO IOJXO0Ja K
ero usyuyenuto. CoaepkaHue CKJIAIbIBAETCS U3 CUCTEMBbl MOHATUH O XUMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbl IMOHATUH O XUMHUYecKOoW peakuuu. OOe 3TU CHCTEMbl CTPYKTYPHO
OpraHM30BaHbl 110 IPUHIUITY [1OCIEA0BATEIBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKHX
IIPEJICTaBICHUA pa3HOIO YPOBHSA: AaTOMHO-MOJIEKYJSIPHOTO YYEHHs KaK OCHOBBI BCErO
ecTecTBO3HaHMsA, ypoBHs llepuommyeckoro 3akona [[.M. MenzaeneeBa kKak OCHOBHOI'O 3aKOHA
XUMHH, YYEHUS O CTPOGHMH aToMa M XMMHUYECKOM CBSI3M, IpeJCTaBIeHUH 00
ANEKTPOJUTUYECKOM  TUCCOLIMAIMU  BEIIECTB B  pacTBOpax. TeopeTMdeckue 3HaHUSA
paccMaTpUBarOTCs
Ha OCHOBE SMIUPUYECKH MOTYUYEHHBIX U OCMBICIECHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO
OT OJIHOTO YPOBHS K IPYrOMY, BBINOJHSASA (PYHKLIHU OOBSICHEHHUsS M IMPOTHO3UPOBAHMS CBOICTB,
CTPOEHHS ¥ BO3MOXHOCTEH MPAKTUUECKOTO MPUMEHEHUS U MOJTYYEHHS U3y4aeMbIX BEILECTB.

Takass opraHuzanusi coJepXaHMs HPOTPaMMbl  CIHOCOOCTBYET  IPEJICTABICHHIO
XUMUYECKON COCTAaBIIAIONIEN HAay4HOW KApTHUHBI MHpa B JIOTHKE €€ CUCTEMHOM Npupoibl. Tem
caMbIM 00€cledrnBaeTCcsl BO3MOXKHOCTh (OPMHPOBaHHSA Yy OOYYAIOIIMXCS LIEHHOCTHOTO
OTHOWICHMSI K HAyYHOMY 3HAHHIO M METOJaM IO3HaHMs B Hayke. BaXHO Takke 3aMETUTb, YTO
OCBOEHHUE COJACpXkKaHMS Kypca IPOUCXOAUT C IPHUBJICUECHUEM 3HAHMM U3 paHee H3YYCHHBIX
KypcoB: «Oxpyxatomuiit Mup», «buonorus. 5—7 knaccb» u «®Pu3uka. 7 Kiacey.

K HampaBieHHIo NepBOCTENEHHONW 3HAUYMMOCTH MpPU pean3alud 00pa30BaTENbHBIX
GYHKIUN XUMHUHM TPaJULMOHHO OTHOCAT (POPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON EATETLHOCTH YelloBeKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. 3ajada y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMHYECKHX 3HAHMH — BaXXHEWIIMX (AKTOB, MOHATHHA, 3aKOHOB M TEOPETHUYECKUX
MOJIO’KEHUH, TOCTYIHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blka HAyKu, 3HAaHUH O
HAYYHBIX METO/aX M3YYEHHUs BEIIECTB U XUMHUYECKHUX pEakIHid, a Takxke B (JOPMUPOBAHUU U
pPa3BUTHUH YMEHHM M CIOCOOOB N1€ATENbHOCTH, CBA3AHHBIX C IUIAHWPOBAHHMEM, HAONIOJEHUEM U
IPOBEIEHUEM XUMHUYECKOT0 3KCIIEPUMEHTa, COOI0ACHNEM MpaBmil 0€30MacHOro OOpalleHus ¢
BEIIIECTBAMHU B ITOBCEAHEBHON KU3HU.

Hapsiny ¢ aTum 1ienu u3ydeHus yueOHOro rmpeaMeTa B porpaMMme Mo XMMHUU YTOYHEHBI U
CKOPPEKTHPOBAHbBI C YUETOM HOBBIX NPHOPUTETOB B CUCTEME OCHOBHOT'O OOIIET0 00pa3oBaHUS.
Ceroans B 00pa3oBaHUU 0CO00 3HAUMMOMN NMPU3HAETCS HANPABICHHOCTh O0YYEHUS Ha pa3BUTHE
U CaMOpa3BUTHE JUYHOCTH, (opMHUpoBaHHMeeE HHTEIUIeKTa U oOmied KynbTypbl. OOyueHue



YMEHHUIO YYUTBCA M IPOAOIIKATh CBOE OOpa30BaHHE CAMOCTOSITEIBHO CTAHOBHUTCS OJHOM H3
BOXHEHIINX (PYHKIMI yueOHBIX IPEIMETOB.

B cBs13u ¢ 3TUM npu M3y4eHHM NpeAMeTa Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
JOMHUHHUpYIOIIEE 3HaUEHHE TPUOOPETN TAKUE LIETH, KaK:

—(popMHpOBaHHE HHTEJUIEKTYaJbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K €aMoOOpa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHSATUIO PELICHUH, CIOCOOHOW aJanTHpoBaThbcs K
OBICTPO MEHSIOLIUMCS YCIIOBUSAM XKHU3HU;

—HaIllpaBJIE€HHOCTb ~ OOy4YeHHMs  Ha  CHUCTEMaTH4eckoe  NpuoOlieHue  o0y4aroIUXCSK
CaMOCTOSITEJIbHOW  IO3HABaTEIbHOM  JEATEIbHOCTH, HAy4YHbIM  METOAAM  I1O3HAHMI,
(hOPMUPYIOITUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

—obecrieyeHue  yCIIOBHM,  CIOCOOCTBYIOIIMX  NPHOOpETEHHI0  OOyYaroIMMHUCS  ONbITa
pa3sHOOOpa3HOM JESATEIbHOCTH, MO3HAHMS M CAaMOIIO3HAHHUSA, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIN ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE AJIs PA3IIMYHBIX BUIOB JESITEIBHOCTH;

—(opMupoBaHuE YMEHHI OOBACHATH M OLICHUBAThH SBJICHMS OKPYXKAIOLIEr0 MHpa Ha OCHOBAHUU
3HAHUM U OIBITA, TOJIYYECHHBIX IPU U3YUYECHUH XUMUHY;

—(opmupoBanue y OOy4yarOmUXCs TYMAHUCTHYECKUX OTHOLICHWW, TOHMMAHUS LEHHOCTH
XUMHYECKHX 3HAHUH Ui BBIPAOOTKM SKOJIOTUYECKH IIEJIECOO0pa3HOT0 TOBEACHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B ILIENSAX COXPAHEHHUS CBOETO 3JI0POBbsl M OKpY’XKarolled HpUpOAHOI
Cpelibl;

—pa3BUTHE MOTHUBAIMM K OOYUYEHMIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO U CaMOBOCIHMTAaHHUIO Ha
OCHOBE YCBOGHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, T'OTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npoduiIs U HaNPaBICHHOCTH JlalbHENIIEro o0yyeHusl.

B cucteme obuiero o6pazoBaHusi XUMUs IpU3HaHA 00s13aTEIbHBIM yUYEOHBIM MPEIMETOM,
KOTOPBI BXOJUT B COCTaB IpeaMeTHON 00aacTu «EcTecTBEHHO-HAay4YHbIE IPEAMETHI».

OO11ee 4KcI0 4acoB, pEKOMEHA0BAHHBIX ISl H3ydeHUs! XuMuH, — 1704acos: B § kiacce —
102 yaca (3 yaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HEJICIIO).

JUist KaXJ0ro Kjacca MpeaycMOTPEHO pe3epBHOE ydeOHOe BpeMs, KOTOPOE€ MOXKET ObITh
UCTIOJIB30BAaHO  YYaCTHHKaMH 00pa30BaTeNIbHOTO Mporecca B HemaxX  (OPMHPOBAHUS
BapUaTUBHON COCTaBIIAIOLICH COAEp)KaHUS KOHKpETHOM pabodeid mporpammsbl. I[Ipu 3Tom
oOs3aTenpHas (MHBApUAHTHAsl) 4YacThb COJEp)KaHUS Y4eOHOro IpeaAMeTa, YCTaHOBJIEHHAs
OporpaMMOil 10 XUMHM, M BpeMs, OTBOJUMOE Ha €€ H3y4deHHE, JIOJKHBI ObITh COXpPaHEHBI
MOJIHOCTHIO.

B crpykrype mporpaMMbl O XHMHHM Hapsay C MOSICHUTEIBHOW 3amMMCKON BBIAEICHBI
CIIEIyIOIINE pa3/ielibl: IUIAHUPYEMbIE Pe3yIbTaThl OCBOEHHUS Y4eOHOr0 MpeaMeTa — JINYHOCTHBIE,
MeTarpeIMeTHbIE, IPEeAMETHBIE, COAep)KaHUe YueOHOTo IIpeaAMeTa 110 rojlaM 00y4eHusl.

2. Copepxkanue oOy4eHusl.

8 kJacc

[lepBoHayaIbHbIE XUMUYECKUE TTOHATHUS.

IIpenmer xumuu. Ponp XuUMHM B KU3HU 4esoBeka. Tema u Bemecta. dusnueckue
CBOIicTBa BellecTB. ArperatHoe cocTosHue BemnlecTB. [loHsATHE O MeTogax IMO3HAHUS
B XMMUHU. XUMUS B cucTeMe HayK. UncTele BemecTBa U cMecH. CriocoObl pa3ienieHns cMecei.

ATOMBI U MOJEKYJbl. XUMUYECKHE 31eMeHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
ITpocTeie U Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass Qopmyna. BaneHTHOCTP aTOMOB XUMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENBbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 JIEMEHTA B COEMHEHHH.

@u3nyeckue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peaklus U €€ NPU3HAKU. 3aKOH
COXpaHEHMsI MaCChl BeIeCTB. XuMudeckue ypaBHeHus. Kinaccuduxanus XUMUYECKUX peakuuit
(coemuHeHUs, pa3IokKEeHUs, 3aMEILICHHs, OOMEHa).

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCYAOH, C MpaBuiIaMu padoThI
B Jaboparopun U mpuéMaMu oOpalleHus ¢ J1abopaTOpHBIM O0OpYyIOBaHHEM, H3y4YEHHE U
onucanue (PU3NUECKUX CBOMCTB 00pa3I[0OB HEOPTaHUUYECKHUX BEIIECTB, HAOMIOeHNE (PU3NUECKHIX
(maBneHUe BOCKa, TasHUE JIbJ1a, paCTUPAaHUE caxapa B CTYNKe, KHTICHHE M KOHJEHCAlUs BOJIbI)
U XUMHUYECKUX (FOpEeHHE CBEYM, MPOKAJIMBAHWE MEIHOIN MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C



KHUCJIOTOM) sIBJIEHUHM, HAOMIOEHNE U ONMHUCAaHUE MPHU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKIuil
(pa3nokeHue caxapa, B3aHMMOJACHUCTBHE CEPHOH KHCIOTHI C XJIOPHIOM Oapusi, pa3ioKeHue
rugpokcuaa meau(ll) mpu HarpeBaHum, B3amMoaeicTBHe xene3a ¢ pactBopom conu meau(ll)),
u3ydeHre cnoco0O0B pa3eneHust cMeceid (C MOMOIIbI0 MarHUTa, (PUIBTPOBAHUE, BBHITAPUBAHHE,
TUCTWIUISAIMS, XpomaTorpadusi), HIpoOBEJACHHE OYMCTKH IOBAapEeHHOH coyid, HaOIMI0JeHHEe U
ONMCAHUE PE3YJIbTaTOB IIPOBEAEHUS OIbITA, MWILIIOCTPUPYIOIIEIO 3aKOH COXPAHEHMsI Macchl,
CO3/1aHHEe MOJIeJIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxwnerinue npencraBuTeNn HEOPraHUYECKUX BEILIECTB.

Boznyx — cmech razoB. CoctaB Bo3nyxa. Kuciopon — 37I€MEHT U MPOCTOE BELIECTBO.
HaxoxnaeHnue kuciopoja B mpupojae, Gu3nyecKkue U XMMUYECKHUEe CBOWCTBA (peaklUuyd TOPEHUS).
Oxcunpl. Ilpumenenne xkucmopoga. CrocoObl MONydeHHsS KHUCIOpoJa B JabopaTopuud H
IpOMBINUIEHHOCTH. KpyroBopoT kucnopona B mpupoje. O30H — aloTporHas MOAU(PUKAIUS
KHCIIOpO/a.

TemnoBoit 3pdexT XUMHUYECKON peaklnH, TEPMOXUMHUYECKHE YPaBHEHHS, 3K30- H
OHAOTEPMUYECKUE peakuuu. TomauBo: yrosb M MeTaH. 3arps3HEHHE BO31yXa, YCHIECHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — snemeHT M mpoctoe BemiecTBo. HaxoxaeHue Boaoposa B IPHUPOJE,
buznyecKkue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHUE, CIIOCOOBI MonyueHus. Kuciaore! u conu.

KonuuectBo BemectBa. Mosnb. Mossipaast macca. 3akoH ABOrajapo.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBolcTBa BOABL. Boma kak pactBopurenb. PactBopel. Haceliuennsie n
HEHACBHIIIICHHbIE PAcTBOpBL. PacTBopuMOCTh BemecTB B Boje. MaccoBas J0OJsl BEIECTBAB
pactBope. XuMHuueckue cBoiicTBa BoAbl. OcHOBaHUs. Poiib pacTBOpPOB B MPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPHUPOAHBIX BoJ. OXpaHa M OYHCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauneHuid. Okcunpl. Kimaccudukanus OKCHIOB:
cosieoOpa3yroiue (OCHOBHBIC, KHCIIOTHEBIE, aM(OTepHBIe) U HecolieoOpa3yromme. HomeHkiatypa
OKCHJIOB (MEXAyHapoaHas U TpuBHUajibHas). dusnueckre M XMMHUYECKHE CBOWCTBA OKCHJIOB.
Ilonmy4yenue OKCHUI0B.

OcHoBanus. Knaccudpukanuss ocHOBaHMH: IIENOYM M HEPaCTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui (MeXAyHapoJHass U TpuBHalbHas). PU3NUECKHE U XUMHYECKHE
cBOMCTBa OCHOBaHUU. [loirydenre ocHOBaHUN.

Kucnorel. Knaccudukammss  kucnmor. Homenkmarypa Kuciaor — (MeXAyHapoaHAs
U TpuBHaibHas). PU3NYECKME U XMMHYECKHE CBOMCTBA KHUCIOT. PA]l aKTUBHOCTH METAJIJIOB
H.H. bekerona. [lonydyeHnue KUCIOT.

Conu. HomenknaTypa coseit (MexxayHapoiHasi ¥ TpUBHAJIbHAS).

du3nyecKre U XMMUYECKue CBoMCcTBa conel. [lonydenue coieil.

I'enernueckas CBA3b MEXKAY KJIaCCaMHM HEOPraHMYECKUX COCTUHEHHM.

XUMUYECKUN DSKCHEPUMEHT: KadeCTBEHHOE OIpe/IeJIeHHE COAEPKaHUS KHCIOpoja
B BO3JlyXe, TMOJy4eHUE, cOoOHMpaHHe, pacllo3HAaBaHHE M U3yYeHHE CBOMCTB KHCIOPOAA,
HaOJII0JIeHuEe B3aMMOJEMCTBMSI BEIIECTB C KHUCIOPOJAOM U  YCJIOBUS BO3HUKHOBEHUS
U TpeKpalieHus ropeHus (moxapa), O3HaKOMJIEHHE C o0pa3llaMd OKCHIOB U OIMCaHHE
WX CBOWCTB, MOJIyYeHHE, COOMpPaHNE, pacliO3HaABaHWE M W3yYeHHE CBOWCTB BOJIOPO/a (TOPEHHUE),
B3auMoJieiicTBue Boopoaa ¢ okcuaoM Meau(ll) (Bo3MOKHO UCTIONB30BaHUE BUIEOMAaTEPHAIIOB),
HaOmroZieHue O00pa3IoB BEIMIECTB KOJWYECTBOM | MOIb, HCCIAEAOBaHHE OCOOCHHOCTEH
pacTBOpPEHMsS] BELIECTB C Ppa3JIMYHOM pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C
onpeaesaeHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, B3aUMOJICUCTBHAE BOABI C METAIIIIAMU
(HaTpueM M KajbleM) (BO3MOXKHO UCIOIb30BaHUE BUIEOMATEPHAIIOB), ONIPEIEIIEHUE PACTBOPOB
KHUCJIOT U IIEJOYe C IOMOIIBI0 HMHIUKATOPOB, HCCIEAOBAHHE OOpa3lloB HEOPraHHMYECKHUX
BEIIECTB pa3jIMYHBIX KJIAcCOB, HAOIIOJEHHE M3MEHEHUS OKPACKM WHAWKATOPOB B pPacTBOpax
KHCJIOT U I1eoYel, u3yuenue B3aumoeiictsus okcuaa meau(ll) ¢ pactBopom cepHOil KUCIOTHI,
KHCIOT C MeETajulaMH, pEaKkUMd HEeNTpaau3aluy, IO0JIy4eHHE HEPAacCTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJIHOTO MeTajlla IPYrMM M3 PacTBOpA COJIM, PELIEHUE SKCIEPUMEHTANbHbBIX 3a/1a4
1o TeMe «BakHelMe Kj1acchl HEOPraHMYECKUX COEAMHEHUID.



[lepuonuueckuii 3axkoH u Ilepuoguueckas cucremMa XHUMHUYECKHX  AJIEMEHTOB
J.N. MenneneeBa. CTpoeHne aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakiuu.

[lepBble MONBITKM KiIacCU()UKALMU XUMHUYECKUX dJeMeHToB. [loHsTne o rpynmax
CXOJHBIX 3JIEMEHTOB (II€JIOYHBIC U MIETOYHO3EMENbHBIE METAJUIbI, TaJOreHbl, UHEPTHBIEC ra3bl).
DJeMEeHTHI, KOTOpbIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCHU/IBI.

[lepmonnueckuit  3akoH. Ilepuogmyeckas  cuctemMa  XUMHYECKHMX  3JIEMEHTOB
J.M. MengeneeBa. KopoTkomnepuoanas u JuimHHonepuoHas Gopmsl [leproanyeckoi cuCTeMbl
xumudeckux osnemeHToB .M. MengeneeBa. Ilepuoast u rpynmbl. DuU3HYECKU CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aromublx szaep. W3orombl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepuonnyeckoil cuctemsl
.. MenneneeBa. XapakTepUCTHKA XHUMHUYECKOTO JJIEMEHTA II0 €ro IOJIOKECHUID B
ITepuoanueckoii cucreme .M. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHMSI pajilyca aTOMOB XMMHYECKHUX 3JIEMEHTOB, METAJIIMYECKUX
Y HEMETAJUIMYECKHUX CBOICTB MO Ipynmnam M nepuojaaM. 3HadeHue llepuonnueckoro 3akoHa u
[lepuoanueckoit cucTEMbl XHMHUYECKUX JJIEMEHTOB Ul Pa3BUTHSL HAyKM U IPaKTUKU.
J.N. MenneneeB — y4€HbIN U IPaXKJaHUH.

Xumunyeckass  cBa3b.  KoBaneHTHas  (mosisipHass W HENOJIApHAsl)  CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBs3b.

Crenenp  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE — peakuuu. IIponeccsl
OKHCJICHUS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIU.

XUMUYECKUI SKCIIEPUMEHT: H3Yy4€HHE OOpa3l0B BEUIECTB META/NIOB U HEMETAJUIOB,
B3aUMOJICHCTBUE TUJIPOKCUIA LIMHKA C PACTBOPAMHU KHCIIOT W ILIEIOYEH, MPOBEIECHUE OMBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TopeHue, peakuuu
pa3I0KEHUS, COSTUHEHNU).

MexnpeaMeTHbIE CBS3U.

Peanuzaius MeXnpeaMeTHbIX CBA3EH MPU U3yYEHUU XUMHH B 8 KJIAaCCEe OCYIIECTBISAETCA
Yyepe3 HCHOJb30BAaHME KaK OOMIMX eCTECTBEHHO-HAYYHBIX IOHATHH, TaK W IOHSATHH,
ABJIIOIUXCSI CACTEMHBIMHU JUIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIE TOHSATHSA: HAy4YHbIM (akKT, TUMOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJITMPOBAaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

@dusuka: Mmarepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWI, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHE BEJIWYMHBI, €IUHHUIIBI W3MEPEHUs, KOCMOC, IJIaHETHI,
383151, ComHIle.

buonorus: porocunTes, npixanue, ouocgepa.

l'eorpadusa: armocepa, ruapocdepa, MUHEpalbl, TOpPHBIE MOPOJbI, IOJE3HBIE
HCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI.

9 kiacc

BemecTBo u xuMnueckas peakiusi.

[lepmonnueckuit  3akoH. Ilepmogmueckas  cucTemMa  XMMHYECKHMX  3JIEMEHTOB
.. Menneneea. CTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUU CBOMCTB XHMHUUYECKHX
AIIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kallis, KaJblUs U WX COECJUHEHUH B COOTBETCTBUHU C
MI0JIO’KEHHEM DJIEMEHTOB B [leprnonyeckoil cuCTEME U CTPOEHUEM MX aTOMOB.

Crpoenue BemecTBa: BUIBl XMUMHYECKOW CBS3M. THUIBI KPUCTANIMYECKHUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBAa OT THUIA KPHUCTAUIMYECKOM PEMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudpukanus © HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB (MEXIyHapOIHas
U TpUBHAJbHAs). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCAUIMXCA K pa3jIMYHbIM KjaccaM
HEOPraHMUYECKUXCOEIUHEHNM, TEHETUYECKAs CBSA3b HEOPraHMYECKHUX BEIIECTB.

Knaccudpukanus XuMHYECKHMX peakiuil 10 pa3jiuyHbIM MpU3HAaKaM (110 YHUCIY
U COCTaBy Y4YacTBYIOUIMX B pPEAaKIMU BEIIECTB, MO TEIIoBOMY 3(¢eKTy, Mo H3MEHEHHUIO



CTENEHEH OKUCIIEHUS] XUMHMUYECKHX AJIEMEHTOB, IO OOPATUMOCTH, MO YYacTHUIO KaTalnu3aropa).
OK30- U SHIOTEPMUYECKUE PEAKIIUH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsTe o ckopocTn XUMHYECKO peakiuu. [loHsaTre 00 oOpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHEe O TOMOTeHHBIX M TeTepOreHHbIX peakuusax. [loHsTue o
XMMHYECKOM paBHOBeCcUHU. DaKTOpbl, BIMAIONIME HA CKOPOCTh XHMHYECKOM peakuuu Hu
M10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKuCINTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKLINH, SJIEKTPOHHBIN OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON peakunu. CocTaBiieHue ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCIIOIB30BAaHUEM METO/1a 3JICKTPOHHOIO
Oananca.

Teopust 2JIEKTPOIUTUYECKON TUCCOLMALIMU. DIIEKTPOJIUTHI U HE 3JIEKTPoauThl. KaTHoHBI,
aHMOHBI. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUAAMU XHUMHYECKOM CBS3H.
Crenenp qucconnanuil. CUIbHBIE U CIIA0BIE 3JEKTPOIUTHI.

Peakuun noHHOro oOMeHa. YCIOBUS MPOTEKAHUS peakluil HOHHOrO OOMeHa, MOJIHbIE U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpeACTaBICHUN 00 3JIEKTpOJUTHUYECKON aucconuanuu. KadecTBeHHble peakLMHd Ha HOHBI.
[TonsTHE O THIPONIHN3E COTNEN.

XUMHUECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJENSMHU KPUCTAUIMYECKUX DPELIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (rpaduTa M amMasa), CIOKHBIX BEIIECTB
(xnmopuga HaTpus), MCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTHM XHMHYECKOH peakUuu OT
BO3/ICUCTBUS PA3IMYHBIX (PAKTOPOB, UCCIENOBAHHUE SJIEKTPOIPOBOAHOCTH PACTBOPOB BEUIECTB,
npoiiecca JMCCOLMALIIH KHUCIIOT, 1ieao4en
U coied  (BOSMOXKHO  HCHOJB30BaHUME  BHMJIEOMATEpUAIOB),  IPOBEJIECHUE  ONBITOB,
WITIOCTPUPYIOIUX MPU3HAKM NPOTEKaHUs peakLUui MOHHOro oOMeHa (oOpa3oBaHHE OCajKa,
BbIIEJICHHME  ra3a, o0pa3oBaHME  BOJbI),  OMNBITOB,  WUIIOCTPUPYIOIIUX  MPUMEpPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENbHBIX pEaKIUil (FOpeHue, peakiuH pa3jokKeHUs, COEAUHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BELIECTB C IOMOIIbIO KAa4eCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHHe IKCIIEPUMEHTANIBHBIX 3a/1a4.

Hewmerannel u ux coenHeHusl.

OOmiast xapakTepucTuKa TrajgoreHoB. OCOOEHHOCTHM CTPOEHHs aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XUMHUECKUEe CBOMCTBa Ha NpuMepe xyopa (B3aMMOJEHCTBHE C MeETaUlaMH, HeMeTalslaMH,
mienoyamu).  XsopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IMOJIyY€HHUE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M 4esloBeka. BaxHelme xyopuabt
U X HaXO0X/IEHUE B IPUPO/IE.

OOmas xapaktepuctuka syeMeHTOB VIA-rpymmbel. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUSL.

Crpoenne u ¢usnyeckre CBOWCTBA MPOCTBIX BEIIECTB — KHUCIOpOJa U  CEphl.
AnnotponHbie MOIU(UKAIIMN KUCIOPOJa U Cepbl. XUMHUECKHE CBOMCTBA cepbl. CepoBOIOpOI,
CTpoeHue, GU3nUecKue u XuMuueckue cBorcTBa. OKCHIIBI cepbl KaK MpeACTaBUTENN KUCIOTHBIX
okcuoB. CepHasl kuciaoTa, pU3NUYECKHE U XUMUYECKHE CBOMCTBa (0OILIME KaK MpPEACTaBUTENS
KJlacca KUCIOT M creruduueckue). XMMUYECKHE PeakiiH, JexKallie B OCHOBE IPOMBIIIIIEHHOTO
crocoba moisiydyeHuss cepHoil KucioThl. [Ipumenenue. Conu cepHOM KHMCIOTHI, KaueCTBEHHAs
peakuus Ha cynbpaT-uoH. Haxoxnenue ceppl U €€ COeTUHEHHUH B NpHUpOAE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpeabl COENMHEHUSMHU cepbl (KUCIOTHBIE J0XKIW, 3arpsizHEHue
BO3/IyXa U BOJOEMOB), CITOCOOBI €r0 MPEIOTBPAIICHHUS.

Obmass xapakrepuctuka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUS.

A3oT, pacnpocTpaHeHue B IPUPOJE, GU3NUECKHEe U XUMUYECKHE cBoiicTBa. KpyroBopoT
a3oTa B TIpHUpoJe. AMMHAK, €ro (QHU3MUecCKMe W XUMHUYECKHE CBOMCTBA, MOJyuYeHHE U
npumenenne. Conu aMMOHMS, HUX (QU3NYECKWE U XHUMHUYECKHE CBOMCTBA, HPHUMEHEHUE.
KadecTBeHHast peakuus Ha MOHBI aMMOHHs. A30THas KUCIIOTa, e€ MoJydeHue, (pU3HuecKue U
XUMHYECKHE CBoOMcTBa (0OImMe Kak IMpeACcTaBUTENsl Kilacca KHUCIOT U CHelU(pHUYECKHe).
Hcnonb3oBaHue HUTPATOB M COJEH aMMOHMS B KayecTBE MHHEPAIbHBIX YIOOpEHHI.



XUMHYECKOE 3arpsi3HEHUE OKpY’Kalollel cpeibl COCTUHEHUSMHU a30Ta (KUCIOTHBIE MOXKIHU,
3arps3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB).

docdop, amtorponnbie Moaudukanuu Gocdopa, GU3NIECKUE U XUMUUIECKUE CBOWCTBA.
Oxkcun docdopa(V) u dpochopnas kuciora, Gpusndeckne U XUMHIECKHAE CBOMCTBA, MOJyUYCHUE.
Hcnonws3oBanue ¢pocdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.

OOmas xapakrepuctuka syeMeHTOB |V A-rpymnmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENICHU OKUCIICHHUSI.

VYraepon, amnoTponHble MOAW(DUKALMYU, PACIPOCTPAHEHHE B MpPUPOJE, (U3UYECKUE U
XUMHYecKHe cBoiicTBa. Ancop6uus. Kpyrosopot yrinepona B npupoze. OKcuabl yriaepoza, ux
dusznyeckue M XMMHYECKHE CBOWCTBA, JIEHCTBHME Ha >KUBBIE OPraHU3MBbI, IMOJIyY€HUE H
npUMEHCHHE. DKOJIOrMYecKre MpoOsieMbl, cBs3aHHbie ¢ okcuaoMm yriepoaa(lV), rumoresa
J100aJbHOTO MOTEIUICHUs KJIMMaTa, MapHUKOBBIM 3QeKT. YronpHas KucioTa U e€ Colu, MX
¢u3nueckue U XMMUYECKHE CBOWCTBA, MOJYYEHHUE M NMpUMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-uoHbI. Mcronb30oBaHue KapOOHATOB B OBITY, MEIUIMHE, NPOMBIIUIEHHOCTH U
CEJIbCKOM XO35HCTBE.

[lepBoHayasbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHUSX yIriepoja
(MeTaH, 3TaH, OSTWIEH, AaIeTWJICH, JTaHOJ, TJIMIEPWH, YKCyCHas Kuciora). WX coctaB u
xumuueckoe cTtpoeHue. [loHsATHE O OMONOTMYECKM BaXKHBIX BEIECTBAX: JXKHpaxX, OenKax,
yIJIEBOAAX — W MX POJM B JKU3HU YeEJOBeKa. MarepuansbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHYECKUE CBOWCTBA, IOJYyYEHHE U IPUMEHEHHUE.
Coenunenuss kpeMHus B mpupozge. OOmme mnpenacrasienus o0 okcuge kpemuusa(lV) wu
KpeMHHEBOH KucioTe. CHIMKAThl, UX HCIONB30BaHUE B OBITY, MEAMLMHE, POMBIIIICHHOCTH.
Baxxneiimue cTpouTeNnbHbIE MaTepHalbl: KepaMUKa, CTEKJIO, IIEMEHT, OETOH, >XeIe300€TOH.
[Tpo6nemb1 6€301MacHOT0 NCIIOIB30BAHUS CTPOUTENLHBIX MATEPUAIIOB B IIOBCETHEBHON KU3HH.

XUMUYECKUI HKCIEPUMEHT: H3yueHHe oOpa3l0oB HEOPraHMUYECKHUX BEUIECTB, CBOWCTB
COJISTHOM KHCIIOTBHI, NMPOBEACHHWE KAYECTBEHHBIX pPEAKIUH Ha XJIOPUA-MOHBI M HaOIIOACHUE
MPU3HAKOB HMX MPOTEKAHUS, OIBITHI, OTpa)karomme (U3MUECKUe U XHUMHUYECKHE CBONCTBA
TaJIOTEHOB U UX COCIMHEHHH (BO3MOXHO MCIOJIB30BaHUE BUICOMATEPHAIIOB), O3HAKOMIICHHUE C
o0Opa3iaMu XJOpUI0B (TAalOT€HUI0B), O3HAKOMIIEHHE C 00paszliaMHu cepbl U €€ COeTUHEHUSIMU
(BO3MOXXHO HCITOJIb30BaHUE BUIEOMATEPUATIOB), HAOJIOJEHHWE TIpoliecca OOYIJIMBaHHS caxapa
MoJ JeWCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, W3y4eHHE XHMHYECKHX CBOWCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, MPOBEACHHE KAYECTBEHHOH peakuuu Ha cyinb(aT-uoH u
HaOMo/IeHue TpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIICHHE ¢ (DU3MYECKUMHU CBOICTBaAMH a30Ta,
dochopa W uX coeauHEeHUU (BO3MOXKHO HCIIOJIB30BAHME BHJAEOMATEpUaAIoOB), oOpaszmamMu
a30THBIX
u ¢GochopHBIX yIOOpEHHH, TOJIydeHHe, cOOMpaHue, paclo3HaBaHWE M HW3yYEHUE CBOWMCTB
aMMHuaKa, pOBeJeHHEe KAYeCTBEHHBIX peaklUii Ha MOH aMMOHHUS U (ocdaT-uOH U U3YUYECHUE
NPU3HAKOB WX MPOTEKAHMS, B3aMMOICHCTBHE KOHIICHTPHPOBAHHOW a30THOM KHCIIOTHI C MEIBIO
(BO3MO’KHO HMCIIOJIb30BaHHE BUAEOMATEPUAIIOB), U3yUYeHHE MOJIeTeH KPUCTAITMUECKUX PEIIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMJICHHE C TIPOLIECCOM aICOPOIIMU pAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojdydeHue, COOMpaHue, pacro3HaBaHUE
U W3y4YCHHE CBOWCTB YTJIEKHCIIOTO ra3a, MPOBEJCHHE Ka4eCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWIMKAT-UOHBl W W3YYCHHE TMPU3HAKOB HX MPOTEKAaHUs, O3HAKOMIICHHE C MPOIyKIHEH
CHIIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHHE IKCIIEPHUMEHTABHBIX 33134 1o Teme «BakHeiimme
HEMETAIUIBl U MX COCTUHEHUS.

MerTasutel ¥ X COSAMHEHUSI.

OOmiass xapakTepUCTUKAa XUMHUYECKMX OJEMEHTOB — METajlIOB Ha OCHOBAaHHUHU
ux mnonoxenus B Ilepuogmueckoil cucreMe xumuueckux osnemeHtoB J[.M. Menneneesa
u crpoeHus artoMoB. CTpoeHHE MeETauIoB. Meraminyeckas CBs3b M MeTauThdecKas
KpUCTAUTHIECKasl peIméTKa. DIEKTPOXUMUIECKUHN Psiji HANpsDKeHU MeTauioB. Ousndeckue u
XMMHUYECKHE CBOMCTBAa MeTaiioB. O0mue crnocoOsl nmoyueHus: MetauioB. [loHsTHE 0 KOppO3UU
METaJIJIOB, OCHOBHBIE CMOCOOBI 3amMTBl HMX OT Koppo3uu. CmnaBel (CTajlb, YYT'YH,
TIOPAIIOMUHUIA, OpOH3a) U UX PUMEHEHHE B OBITY U MPOMBIIIIIEHHOCTH.



[IlemouHble MeTaJIBL: MOJOXKEHHUE B lleproanyeckoil cucTeMe XMMHYECKHX 3JIEMEHTOB
J.1. MenneneeBa, cTpoeHUE UX aTOMOB, HaXOXACHUE B Ipupoje. Pu3nueckue 1 XMMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[[lenouyHO3eMeNbHBIE METAUIBl MArHUW W KajnbUui: mosiokeHue B [lepmoanueckoit
cucreme xumuyeckux snemeHToB .M. MeHneneeBa, CTpOCHHME HMX AarOMOB, HaXOXKJICHUE
B npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MArHus M Kaiblus. BaxHennme coeInHeHns
KanpLus (OKCUJ, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxeHue B Ilepuonuueckold cUCTeME€ XMMHUYECKHX —3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHE aTroMa, HaxoxJaeHue B npupone. dusmyeckne M XUMHUYECKUE
CBOICTBa amoMUHUSA. AMGPOTEpPHBIC CBOMCTBA OKCH/IA ¥ TUAPOKCUIA ATIOMUHUS.

Kenezo: mnonoxenue B Ilepmonmnueckoid cHUCTeME€  XUMHUYECKHX  3JIEMEHTOB
J.1. MenneneeBa, CTpoeHHME aroMa, HaxoxkiaeHue B npupone. dusmyeckue M XUMHUYECKUE
cBorcTBa kene3a. Okcuapl, THAPOKCU bl U conu xenesa(ll) u xeneza(lll), ux cocras, cBoiicTBa
Y TIOJTyYCHHUE.

XUMUYECKUN OSKCIIEPUMEHT: O3HAKOMJIEHHE C oOpa3liaMd METauIoB M  CIUIABOB,
uX (QU3NICCKUMHU CBOWCTBAMH, HW3YYCHHE PE3YJbTATOB KOPPO3HH METaUIOB (BO3MOKHO
UCIIOJIb30BaHUE BUICOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJICHCTBHUS OKCHUIA KAJIbLIUS U HATpUs
C BOJIOM (BO3MOKHO HCIIOJIb30BAHKUE BUICOMATEPUATIOB), UCCIIEIOBAHUE CBOMCTB XKECTKOM BOBI,
mpolecca TOpPEeHUs >Keje3a B KHUCIOpoAe (BO3MOXHO HCIONb30BaHHE BHAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUs KAU€CTBEHHBIX PEAKIIUN Ha MOHBI (MarHusi, KajabIus, aTFOMUHUS, [IUTHKA,
xenesa(ll) u xemeza(lll), memu(ll)), HaOmoacHMEe W OIKMCAHHE MPOLECCOB OKPAIIHBAHMS
MJIaMEHU MOHAMM HATPHsl, KU W KaibIUs (BO3MOXKHO MCIOJB30BAHHE BUIEOMATEPHAIIOB),
uccienoBanre aM(OTEpHBIX CBOICTB TMAPOKCHAA aTOMUHUS M TUAPOKCUAA LIMHKA, PEIIeHUE
AKCIIEPUMEHTANIbHBIX 3374 110 TeMe «BakHeHIe MeTalljibl U UX COCTUHECHHS.

XUMHS M OKpykKarolasi cpesa.

HoBbie matepuansl u TexHoJioruu. BelmiectBa M Marepuasbl B IMOBCEAHEBHOM >KU3HU
yesioBeka. XUMUS U 310poBbe. be3onacHoe MCIonb30BaHNE BEIIECTB U XUMUYECKUX PEAKIUN B
ObiTy. IlepBasi momoIb NMpPU XUMHUYECKHX OXKOraxX M OTpaBieHUsK. OCHOBBI SKOJOTUYECKOU
rPaMOTHOCTH. XHMMHUYECKOE 3arpsi3HEHHE OKpYyKaroleld cpeapl (MpeaenpHas A0mycTUMast
koHueHTpanus Beniects — [1JIK). Posb xumuu B pemieHnn 3K0JI0rHYecKuX MpooieM.

[IpupoaHble HICTOYHUKH YTIEBOAOPOAOB (yroiib, MPUPOIHBIN ra3, He(Th), MPOIYKTHl UX
nepepaboTKU, UX POJb B OBITY M MPOMBIIIJIEHHOCTH.

XUMUYECKHUH OKCIEpUMEHT: H3ydyeHHue oO0pas3I[oB MaTepuanoB (CTEKIO, CIUIaBbI
METaJUIOB, TTOJIMMEPHBIE MAaTEPHAIIBI ).

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MeXIpeIMETHBIX CBSI3EH MPU M3YyYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATUH, TaK M TOHSTHI,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TOHSATHUS: HAyuHbIM (akT, THUMOTE3a, 3aKOH, TEOpus,
aHajgu3,  CHUHTE3,  Kiaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MOJIeTTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

dusmka: marepus, aroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUN 3apsj, TMPOBOAHUKH, MOJYIPOBOJHUKH,
TUAJICKTPUKHA, (OTOIJIEMEHT, BEIIECTBO, TENMO, 00BEM, arperaTHoe COCTOSHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKas pEMIETKA, CIUIaBbl, (U3UYECKHe BEIMYUHEI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpATbHBIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIhHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpalbl, TOpPHBIE TMOPOJBI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJIHBIE PECYPCHI.

3. Ilnanupyembie pe3ynbTaThl OCBOSHUS MPOrPaMMbI IO XMMHUU Ha YPOBHE OCHOBHOTO

oOmero oopa3oBaHusl.

JIM9HOCTHBIE PEe3YyNbTAaThl OCBOCHMSI IMPOTPAMMBI OCHOBHOTO OOIIEro o0pa3oBaHUS
JIOCTUTAIOTCSl B XOJl¢ OOYYEHHSI XMMHUU B €IMHCTBE y4eOHOM M BOCIUTATEIHHOMN JEATEIHHOCTH



HIKOJIbI B COOTBETCTBHM C TPAAULIMOHHBIMU POCCUHCKUMU COIMOKYJIbTYPHBIMH U JYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIUXCsl.

JIM9HOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMi M pacIIMpPEHHE OMbITa ACSITEIbHOCTU Ha e
OCHOBE, B TOM YHCJIE€ B YaCTHU:

1) mnaTpuOTHUYECKOTO BOCIIUTAHHUS:
[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B J>KH3HU COBPEMEHHOrO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIuell O NMEpeqoBbIX TOCTHKEHUSX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSX 00 YCTpPOWCTBE
MHpa ¥ OOIIECTBA;

2) TpaXJaHCKOTO BOCITUTAHHUSL:
MPEJICTABICHUS O COLUATbHBIX HOPMAaX M MPaBUIaX MEXKINYHOCTHBIX OTHOIIEHUN B KOJJIEKTUBE,
KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOW, y4eOHO-HCCIeI0BaTENbCKOM,
TBOPUYECKON M JPYruxX BHUAAX JACSITEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOMU
JESTEIIbHOCTH TPU BBIMOJHEHUN Y4Y€OHBIX, [MO3HABATENbHBIX 33]a4, BBIOJIHEHUH XUMHUYECKHX
OKCIIEPUMEHTOB, CO3JIaHUU YYCOHBIX TIPOCKTOB, CTPEMJICHHS K B3aHMOIIOHUMAHHUIO U
B3aMMOIIOMOIIM B TMpOLeCCe ATOH Yy4eOHOW [eATENbHOCTH, TOTOBHOCTH OILIEHHUBATh CBOE
MOBEJICHUE W TIOCTYNKH CBOWX TOBapHINEH C TO3HMIIMA HPABCTBCHHBIX M IPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUIN MOCTYIIKOB;

3) LIEHHOCTH HAYYHOTO MMO3HAHUS:
MHUPOBO33PEHYECKUX MPEJCTABICHUI O BELIECTBE U XMMHUYECKON PEaKkIuu, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABISIOLIUX OCHOBY JUISl IOHUMAHUS CYLTHOCTH
HAyYHOW KapTHUHBI MHpPA, TPEJCTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS MPUPOJIHI,
B3aMMOCBS3SX 4YelOBEKa C TMPUPOAHONM CpeAod, O polM XUMHH B TIO3HAHHH OTHX
3aKOHOMEPHOCTEH;
MO3HABATE/IIbHBIX MOTHMBOB, HANpPAaBIECHHBIX HAa TMOJIYYCHHE HOBBIX 3HAaHUN 1O XUMHH,
HEOOXOUMBIX /7151 O0BSICHEHHSI HaOJII01aeMbIX MTPOIIECCOB U SBIICHUI;
MO3HABATEIIBHON, WH(OPMAIMOHHOW HM YHTATEIbCKOW KYJIBTYPhL,LB TOM 4YHCIIC HaBBIKOB
CaMOCTOSITCIIEHOM PabOTHl ¢ YYeOHBIMH TEKCTAMH, CIPABOYHOM JIMTEPATYpOH, IOCTYITHBIMHU
TEXHUUYECKUMHU CPeICTBAaMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;
WHTEpeca K OOYYEHHMIO W TIO3HAHWIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000Opa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEIbCKOM NEATETbHOCTH, K OCOZHAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B ajbHEHIIIEM;

4) popMUpPOBaHUS KYJITYPbI 30POBBSI:
OCO3HAHHUA 1IEHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0POBBIIi  00pa3 JKWU3HHM, OCO3HAHMUS TMOCIEACTBUN U HENPUSATUS BPEIHBIX MPUBBIUYEK
(ynotpebneHusi ajikorojsi, HApKOTHUKOB, KypeHHs), HEOOXOJUMOCTHU COOIIOACHUS IpaBUII
0e30MacHOCTH MPH OO0pAIEHUHN ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOTO BOCITUTAHUS:
WHTEpeca K MPAKTUYECKOMY M3y4YeHHUIO MpodeccHil W Tpyda pa3IudyHOro pojaa, YBaKEHHE K
TPYAy H pe3yibTaTaM TPYJIOBOW JEATECIHHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMCHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BBIOOpAa WHIWBUAYAIbHOH TPAeKTOPUU
MIPOJIOJDKCHHST O00pa30BaHUsS C YYETOM JIMIYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCmemHoi mpodeccHoHaIbHON NeATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATELCS B IPOPECCHOHATBLHON CPE/IE;

6) 5KOJOrHYECKOT0 BOCIIUTAHHMS:
AKOJIOTHYECKH II€JIECO00PAa3HOTO OTHOIIEHUS K MPUPOJAE KaK HCTOYHHMKY J>KM3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMS, MOHUMAHUS IIEHHOCTH 3J0POBOTO M 0€30macHOTO 00pasa >KH3HH,
OTBETCTBEHHOTO OTHOIIEGHUS K COOCTBEHHOMY (U3NYECKOMYH TICHXHYECKOMY 3I0POBBIO,
OCO3HAHHUS IICHHOCTH COOJIOCHUS PaBUJl O€30MacCHOTO MOBEACHUSI IPU paboTe ¢ BEleCTBaAMU,
a TaKkKe B CUTYaIIUAX, YIPOXKAIOIINUX 3J0POBBIO U KU3HHU JIOJICH;
CIIOCOOHOCTH TMPUMEHSTH 3HAHHS, MOJydaeMble TPH W3YUYCHWW XWUMHUH, JUIS PEIICHUS 3ajad,



CBSI3aHHBIX C OKPYKAIOILIEW MPUPOIHON CPE/IOM, MOBBIIICHHUS YPOBHS SKOJIOTHUYECKON KYIbTYPHI,
OCO3HAHUATIO0AIEHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U IMyTeH UX PEIIeHUS TOCPEACTBOM
METO/I0B XMMHH;

HKOJOTUYECKOIO  MBIIUICHUS, YMEHHUS pPYKOBOJCTBOBATbCS WM B  IMO3HABATEIIHHOM,
KOMMYHUKAaTUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

MeranpeameTHble pe3ynbTaThl.

B cocrtaBe merampeaMETHBIX PE3YNIbTATOB BBIICISIOT 3HAYUMBIC TSI (POPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHS, MPUHIMUIM, THUIOTEe3a, (akT, cUCTEMa,
MPOIECC, IKCIEPUMEHT U JIp.), KOTOPHIE HCIIOJB3YIOTCSA B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATHX MPeIMeTOB (OPMUPOBATH MIPE/ICTABICHHUE O
[EJIOCTHOW HAy4YHOW KapTHMHE MHpa, U YHUBEPCAIbHbIE Y4eOHBbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHUKAaTHBHbIC, PETYJIATUBHBIC), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIFHOMY ~ IUIAHMPOBAaHUIO WM OCYHIECTBICHHUIO  y4eOHOH  JeSITEeIBHOCTH.
MetanpeameTHble pe3ynbTaThl OCBOCHHSI 00pa30BaTEIbHON MPOTpaMMbl O XHUMHH OTpPa)KaroT
OBJIQJICHHE YHUBEPCAIbHBIMU MT03HABATEIbHBIMU ACHCTBUSMHU, B TOM YHCIIE:

1) 6a3oBbIe JIOTHYECKUE JCHCTBUS:

YMEHHUE HUCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIJICHUSI TIPU OCBOCHHH 3HAHUMW: PACKPBIBATh
CMBICJI XUMHUYECKUX TOHATHH (BBIACIATh HMX XapaKTEpHbIE NPHU3HAKH, YCTaHABIMBATH
B3aMMOCBS3b C JAPYTUMHU MOHSATUSIMHU), HCIIOJIB30BATh TMOHSATHUS JUISI OOBSICHEHHUS OTAENbHBIX
(GakTOB W SBIEHUMW, BBHIOMPATh OCHOBAHHMS W KPUTEPUHU JUIsl KIACCU(UKAIUU XUMUYECKUX
BEIIECTB M XUMHUYECKHUX pEaKIMil, yCTAHABIMBATh [PUYMHHO-CIECICTBEHHBIE CBS3HM MEXKIY
00BbEKTaMU HU3YYCHHS, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JACTYKTHBHBIC, IO
AQHAJIOTHUH), IeTIaTh BHIBO/BI M 3aKIIIOYCHHUS,

YyMEHUE TPUMEHITH B TIpOllECCe TO3HAHMUS TOHATUS (MPEIMETHBIE W METalpeIMETHHIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yEeMble B XHWMHUH, MPEOOPa3OBBIBATH IIMPOKO
MPUMEHSEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKass QopMylia W ypaBHCHHE XUMHYECKOW pEaknuu — TpH  PEHICHUH
yueOHO-MT03HABATENbHBIX 3a7]a4, C Y4YETOM 53THUX MOJENBHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIESCTBEHHBIC MPU3HAKH H3YyYaeMbIX OOBEKTOB — XHMHUYECKHX BCIISCTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEYHSI B M3y4aeMbIX MPOLIECCaX U SBICHUSX, MpeasiaraTh KPUTEPUU NJIsi BBISIBICHUS
ATHX 3aKOHOMEPHOCTEH U MPOTUBOPEUHI, CAMOCTOSATEIHHO BEIOMPATH CIIOCO0 pellieHus yueOHO
3a71aun (CpaBHMBATh HECKOJHKO BapUAHTOB pEIUICHHUs, BbIOMpaTh HamOoJiee MOAXOMISIIHNMA C
y4€TOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHER);

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

YMEHHUE UCIOJIb30BaTh MMOCTABJIECHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TaKKE B
KauyecTBE OCHOBBI 71 (HOPMHUPOBAHUS THIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CYKJICHUH;

NpUOOpETEeHUE OMbITa MO I[UIAHUPOBAHWIO, OPTraHMU3AalMM U TPOBENCHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB: YMEHHE HaOII0aTh 32 XOJIOM MpoIlecca, CAMOCTOSTEILHO MTPOTHO3UPOBATH €TI0
pe3yabTaT, (GopmyaupoBaTh 000OIIEHHS M BBIBOABI MO pe3yiabTaTaM IMPOBEAEHHOTO OIIbITA,
MCCJIETOBAHMSI, COCTABIISATh OTUET O POAeNaHHO padoTe;

3) pabora ¢ uHbOopMaIuei:
yMEHHE BbIOWpaTh, aHAIU3UPOBATh U MHTEPIPETUPOBATh WHGOPMAIUIO PA3TUYHBIX BHUIOB U
dbopM mpencTaBiIeHUs, TOTYYaeMyI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JTUTepaTypa
XHMHYECKOTO COJIEp)KaHMs, CHOPaBOYHBIE TIOCOOWsA, pecypchbl HHTepHETa), KPUTHYECKHU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO HH(pOpMaIHio;
yMEHUE TPUMEHSATh pa3IMYHbIe METOJbI M 3alpOChl MPH TMOWUCKE M oTOope MHpopManuu u
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIs1 BHITIOJIHEHHS YIEOHBIX U TTO3HABATEIBHBIX 33724
ONpeIeIEHHOTO TUIIA, npuodOpeTeHue OIbITa B obnactu UCIIOJIb30BaHUSA
WH()OPMAITMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,  OBJQJeHWE  KYJIbTYpOM  aKTHBHOTO
WCTIONIb30BAHUSl PA3NUYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO
dbopmy mpencTaBieHUsT WHPOpPMAIMA W WUTIOCTPUPOBATH peEHIaeMble 3aqa4ll HECIOKHBIMHU
CXeMaMH, IuarpaMMaMu, ApyruMu popMaMu TpaduKi U UX KOMOWHAITUSIMU;



YMEHHME HCIOJIb30BaTh U AaHAJIW3UpOBaTh B Ipoliecce Y4eOHONM U HcCCien0BaTeNIbCKON
NEeSTeNIbHOCTH UH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKArOLIEH IPUPOJHON Cpebl;

Y oOyuatomerocss  OyayT  c@opMHpOBaHbl  CJlEAyIOIIME  YHUBEpCAJbHBIC
KOMMYHHKATHBHBIC JCHCTBHSI:
yMEHHUE 3a7aBaTh BOMPOCHI (B XOje auanora U (WIM) TUCKYCCHH) TIO0 CYIIECTBY OOCYKIaeMOM
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHOM 3a/1a4;
NPUOOPETEHUE OTMbITA IMPE3CHTAIUN PE3YJbTATOB BBHITIOTHEHHS XUMHUYECKOTO JKCIEPUMEHTA
(J1abopaTopHOTO OIBITA, JIAOOPATOPHOU PAaOOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO
MIPOCKTA);
3aMHTEPECOBAHHOCTh B COBMECTHON CO CBEPCTHHUKAMH MO3HABATEIBHOM W HCCIIEIOBATEILCKOM
JESITeILHOCTH MPH PEIICHHH BO3HUKAIOUIMX MpoOJIeM Ha OCHOBE yd€ra OOIIMX HHTEPECOB U
corjacoBaHus Mo3unuil (006cyxaeHrs, 0OMEH MHEHUSIMHU, «MO3TOBbIE IITYPMbI», KOOPIUHAIIHS
COBMECTHBIX JEHCTBHI, OMpe/elieHne KPUTEPUEB TI0 OIICHKE KaueCTBa BBIMOJTHEHHON pa0OTHI U
Apyrue);

VY oOyyaromerocst OynyTt chopMupOBaHBI CIEAYIOUINE YHUBEPCAIbHBIC PETYISTUBHBIC
NEeNCTBUL:

YMEHHE CaMOCTOSITENILHO OMPEEIATh Eeln ACITEeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTH, BBIOMPATH
HanOonee dS(QQeKTuBHBIE CIIOCOOBI pelIeHHs YYeOHBIX M IO3HABAaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIA aITOPUTM JEHCTBUN MpU
BBITIOJTHCHUH 33JaHUH C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHMHW 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIMIX, OLIEHUBATh COOTBETCTBHUE MOTYYEHHOTO pe3ysIbTaTa 3asiBICHHOI 1IeNu;

YMEHHE HCIIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTEHI, ITpejIaraéMble B yCJIOBUHU 3aaHUH.

[IpenMeTHbIe pe3yNbTaThl OCBOEHUS MPOrpaMMbl MO XMMHH Ha YPOBHE OCHOBHOIO
o01ero oOpa3oBaHusI.

B cocraBe mnpeaMeTHBIX pE3YyIbTATOB IO OCBOCHHIO O0OS3aTENBHOTO COJIEPIKaHUSA,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW pabodeil mporpaMmou, BBIIETSIOT: OCBOCHHBIC
oOydJaromuMuCcs Hay4YHble 3HAHUS, YMEHHS U CHOCOObI JeWCTBUM, creuuduyeckue s
peIMETHOW 00NacTH «XUMUS», BUIBl JNEATEIHHOCTH MO TIOXYYEHHIO HOBOTO 3HAHUSA, €ro
UHTEPIIPETAIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CHUTYAI[HX.

K xoniy obydenust B 8 kimacce y oOydaromierocss 0yay cQpOpMHUpPOBAHBI CIETYIOIINE
MpeIMETHBIC PE3yIbTaThl IO XUMUH:

PacKpBIBaTh CMBICII OCHOBHBIX XHMHYCCKHUX MOHSITHIA: aTOM, MOJIEKYJIa, XUMUYCCKHI DJIEMEHT,
IIPOCTOE BEIIECTBO, CIOYKHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOJAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHas ¥ MOJEKYyJIspHas Macca, KOJTUYECTBO BEIIECTBA, MOJb, MOJSIpHAs
Macca, MaccoBas IOl XUMHUYECKOTO DJIEMEHTAa B COCIWHEHHWH, MOJSIPHBIA OO0BEM, OKCHI,
KHCIIOTa, OCHOBaHUE, COJb, JIEKTPOOTPHUIIATEIHHOCTh, CTEMEHb OKHCICHHUS, XUMHUYECKas
peaxiysi, KiacCH(UKAIMs PEaKIHUi: peakiuy COCIMHEHHUS, PEaKIMH Pa3JIOKCHHS, PEaKIUH
3aMeIleHus], peakui 0OMEHa, 9K30- U SHAOTEPMUUYECKUE PEaKlU, TeTI0BOM d(h(eKT peakiu,
SJIPO aToOMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, PalnyC aTOMa, XUMHUYECKast CBS3b,
MoJIsIpHasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHWOH, PacTBOp,
MaccoBas JIoJIsl BellecTBa (POICHTHAs KOHIIEHTPAIIHS) B paCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XUMHYECKHX  TOHATHH W NPUMEHSTh
9TH MOHSTHS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAICHUM;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIUKY JIJII COCTaBJICHHS (OpPMYJ BEIIECTB W ypaBHEHUU
XUMUYECKHUX PEAKINN;

OTIpE/IeNATh BaJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENEHb OKHCIICHUS
DIIEMEHTOB B OMHAPHBIX COCNWHEHHSX, MPUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy
coequHEeHUH Mo GopMynaM, BUI XUMUUYECKOH CBSI3U (KOBAJICHTHASI U MOHHASI) B HEOPTAHUUECKUX
COCTUHEHUSIX

packpbiBaTh cMbicha [lepuonudeckoro 3akona JI.M. MenaeneeBa: 1eMOHCTPpUPOBATh TOHUMAHUE
MEPUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX OJJIEMEHTOB OT WX TIOJOKEHUS B
[lepnomuyeckoil cucreMe, 3aKOHOB COXPaHEHHS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,



ATOMHO-MOJIEKYJISIPHOTO YUEeHHsI, 3aKOHAa ABOTaJIpO, ONMUCHIBATh U XapaKTEePU30BaTh TAOJIUUHYIO
dopmy Ilepuoanyeckoil CHUCTEMbl XMMHUYECKHUX OJIIEMEHTOB: pa3jiMyaTh IOHSATHS «TJIaBHAs
noarpynma (A-rpynmna)» u «modounas noarpynna (b-rpymnma)», manele U O0JbIINE MEPUOIBI,
COOTHOCHTHb 0003HaueHHs, KOTOpble uMerTcs B Tabmune «llepmoguueckas cucrema
xummuueckux aneMeHnTos J.M. MenneneeBa» ¢ UnCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij spa, o0OlIee Ynucio dJIEKTPOHOB M paclpeaesieHHue ux
0 3JIEKTPOHHBIM CJIOSIM);
KJIaccu(UIUPOBATh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKUE PEaKIUu
(110 YUCITy ¥ COCTAaBY yYacCTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEINIOBOMY 3D (DeKTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MNOATBEPXKJas ONUCAaHWE TMpPUMEpPaMH  MOJEKYJISPHBIX  ypaBHEHUH  COOTBETCTBYIOIIHMX
XAMHYECKUX PEAKIUM;
IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUM B Pa3JIMYHbIX YCIOBHSIX;
BBIUHCIIST OTHOCUTEJIbBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMeHTa 10 (opMyse COeIMHEHHs, MAcCOBYIO JOJIO BEIIEeCTBa B PacTBOpE,
MPOBOAMTH PACUEThI MO YPABHEHHUIO XUMUYECKOM PEaKIuu;
IPUMEHSTh OCHOBHBIE ONEpPALlMU MBICIUTEIbHON IE€ATEIbHOCTU — aHAJIU3 U CUHTE3, CPABHEHHUE,
00o01IeHne, CHCTEMAaTHU3alnI0, KIACCU(DUKALINIO, BBISIBICHHE MPUYUHHO-CIICACTBEHHBIX CBSI3EH
— I U3y4eHUs CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHil, eCTECTBEHHO-HAyUYHbIE METOJIbI
NO3HAHUSI — HaONIOJEHUE, UW3MEpPEHUE, MOJEIMPOBAHUE, OHKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );
CJIEZIOBATh MPaBWJIaM TIOJIb30BAHUSI XUMHUECKOW MOCYION W JTabOpaTOpHBIM 00OPYIOBaHUEM, a
TaK)Ke MpaBUiIaM OOpAILEHUS C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSMHU 110 BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIMBITOB MO IMOJYYEHHUI0O M COOMPAHUIO ra3000pa3HBbIX BEIIECTB
(Bomoposia M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C ONpPENEIEHHONM MAacCOBOM Jaojei
pPacTBOPEHHOTO BEIIECTBA, IUTAHUPOBATD
U TPOBOJUTH XHWMHUYECKHE OKCIIEPUMEHTHl [0 PacClO3HABAaHUIO pPacTBOPOB  LIEJIOUE
Y KUCJIOT C MIOMOIIBIO UHIANKATOPOB (JTakMyc, heHondranent, METUIIOPaHK U APYTHUE).
K xonmy obydenust B 9 kimacce y oOydaromerocss 0yay cQOpMHUpPOBAHBI CIETYIOIINE
IpeMETHBIE Pe3yNbTaThl IO XUMUU:
PacKpbIBaTh CMbBICII OCHOBHBIX XUMHUYECKHUX MOHATHI: XUMUUECKUH 3JIEMEHT, aTOM, MOJIEKYJIa,
HUOH, KaTHUOH, AaHHOH, INPOCTOE  BEILECTBO, CIIOXKHOE  BELIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPHUIATELHOCTh, CTENEHb OKHCIIEHHS, XMMUYECKas peaklus, XUMHUYEeCKas CBS3b,
TeI10BOM 3 (EKT peaklnu, MOJib, MOJIIPHBIA 00BEM, PACTBOP, FIEKTPOIUTHI, HEAJIEKTPOIUTHI,
JIEKTPOJIMTUYECKAs TUCCOLMALUS, PEAaKUUH HOHHOIO OOMEHa, KaTalau3aTtop, XHMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTHMBbIE pPEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKIui, OKHCIIUTEIb, BOCCTaHOBHUTEb, OKHCJIEHHE
1 BOCCTaHOBJIEHHE, aJUIOTPONUs, aM(pOTEpHOCTb, XUMHUYECKasl CBS3b (KOBaJEHTHAasl, MOHHa,
MeTaJuIn4ecKas), KpUCTAIMUecKass pemérka, KOppo3us METauIOB, CIUIaBbl, CKOPOCTb
XUMHUYECKOH peaklny, npeaenbHo gonycruMas konuenTpauus (I1IJ1K) Bemectsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX TOHATHNA M MPUMEHSATHITH TMOHSATHUS
TIPH OTIMCAHWH BEIIECTB M WX MPEBPAIICHU,
UCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JJIsl COCTaBIeHHMsS (POpMyN BeUIECTB M ypaBHEHUH
XUMHYECKHUX PEaKIIHii;
OTIpe/IENATh BAJIEHTHOCTb U CTENEHb OKHCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOIO COCTaBa, MPHUHAIJIEKHOCTh BEIIECTB K OMPEENIEHHOMY KJIACCy COEAMHEHUU IO
dbopMynaM, BUJ XUMUYECKOW CBs3M  (KOBaJCHTHAas, WOHHAas, METaJUIMUecKas) B
HEOPraHUYECKUX COEAMHEHMSX, 3aps]l MOHAa MO XMUMHUYECKOH (opMmysie, XapakTep Cpelbl B
BOJHBIX pacTBOpax HEOPraHWYECKHX COEAMHEHWM, THI KPUCTAUTMYECKON peméTku
KOHKPETHOTO BEIECTBA;
packpsiBaTh cMbici [lepumonnueckoro 3akonHa J[.M. MenneneeBa M JEMOHCTPUpPOBATh €ro
MOHMMAaHME: ONHUCHIBaTh M XapakTepu3oBaTh TabiauuHyto ¢opmy Ilepmonuueckoil cuctemsl
XUMUYECKHUX DJIEMEHTOB: pa3audaTh MOHATUS «TJIaBHas moArpymma (A-rpymnma)» u «mo0odHas



noarpynma (b-rpymnma)», Mansie ¥ OOJIBIINE TEPHOJBI, COOTHOCUTh O0O3HAYEHUS, KOTOPHIC
UMEIOTCS B TEPHOJUYECKON TabIuIle, ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIIO JIEKTPOHOB U paclpeiesieHue ux
[0 DJCKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B W3MECHCHHUHU CBOWCTB
3JIEMEHTOB U MX COCIMHEHUI B Mpezesiax MajblX NEPHUOAOB M TIIABHBIX MOATPYII C y4ETOM
CTPOEHHUS UX aTOMOB;

KJ1acCU(UIUPOBATH XUMUUECKUE IEMEHThI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKUE PEAKIIIH
(Mo 4yMcmy W COCTaBy Y4YacTBYIOIIMX B PEAaKIUU BEIIECTB, MO TemIoBoMy 3ddexty, mo
M3MEHEHUIO CTETICHEH OKUCIICHUSI XUMUYECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U cHelupUYecKHe XUMUYECKHE CBOWCTBA MPOCTHIX U
CJIOKHBIX BEILIECTB, MOATBEPKIasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

COCTaBJISITh YPAaBHEHHUS DJIEKTPOJIUTHUECKON TUCCOLMALMU KUCIIOT, MIEI04Yei U COJIeH, MOJIHbIe
U COKpami€HHbIE ypaBHEHUs peakuMii HOHHOro OOMeHa, YpaBHEHHUS  PEaKIHil,
MOATBEPIKIAIOIIUX CYIIECTBOBAHUE T'€HETUYECKON CBS3M MEXJy BEIIECTBAMH Pa3IUYHbBIX
KJIACCOB;

pacKpblBaTh  CYIIHOCTb  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS, BO3MOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUIN B Pa3JIMUHbBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MacChl BELIECTB, MAaCCOBYIO JOJIO
XUMHUYECKOTO 3JIeMEHTa 1Mo (opMmyse COeIUHEHHs, MacCOBYIO JOJIO BEIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIlnu;

CJIeIOBaTh MpPaBUJIAM MOJIb30BaHUS XUMHUECKOM MOCY10i U 1abopaTOPHBIM 000PYIOBaHHUEM, a
TaKkKe TpaBUiiaM OOpaleHHs C BEUIECTBAMH B COOTBETCTBUUM C HMHCTPYKIHSAMH IO
BBITIOJIHCHUIO  JTAOOPATOPHBIX ~XMUMHUYECKHUX ONBITOB 10 TMOJYyYEHUIO U  COOMpPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKUCIIOTO ra3a);

MPOBOJUTh PEAKIMM, TOATBEPKIAIONINE KAYECTBEHHBIH COCTAB pa3JIMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XIJIOPUAOPOMHI-, WOAMI-, KapOoHaT-, (ocdaT-, cCUIUKAT-,
cynbdar-, THUAPOKCHUA-UOHBI, KATHOHBI AaMMOHHS ¥ HWOHBl M3YUYEHHBIX METAJIIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTAaHUYECKUX BEIIECTB;

MIPUMEHATHh OCHOBHBIE OTIEPAIlMN MBICIIUTEIILHON JESTEIHHOCTH — aHaJIU3 U CUHTE3, CPAaBHEHHUE,
000011IeHIE, CUCTEMATU3AIINIO, BBIABICHHE MPUYUHHO-CIICACTBEHHBIX CBS3EH — I M3YyUCHUS
CBOMCTB BEIIECTB U XUMHUYECKHUX PEAKUUN, E€CTECTBEHHO-HAYYHBbIE METOJbl IO3HAHUSA —
Ha0II0IeHNE, U3MEpPEHNe, MOIETMPOBAHNE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBIN).



4. TEMATUYECKOE INTAHUPOBAHHUE
8 KUIACC

Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE MIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyejoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 28 1 bubnunoreka LIOK

' peaKIuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 33

Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonstue 7 bubmmoteka IIOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 11 1 bubnmorexa LIOK

' U COJIsIX https://m.edso00.ru/7f41837¢c
53 Bopna. PactBopsl. [Tonsitie 06 7 1 1 bubmmnoreka HOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837¢c
24 OcHOBHBIE KJIACCHI 16 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 41

https://m.edsoo.ru/7f41837¢c

Paszgen 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€akKIuu

[Iepuoanueckuii 3aKOH U

3.1 8

[Iepnonnueckas cucrema

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c
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XUMHUYECKUX dieMeHToR /1. .
MenaeneeBa. CtpoeHue aToma
XuMHUecKas CBS3b. B 110K
noInoTeKa
2 - 17 1
3 OrueaTenbHo https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
bu6nmoreka [IOK
4 2
TOTOTI0 paspeity > https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubamorexa LIOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 102 4 5
[MPOTPAMME
9 KNIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM uu@poBbIe
Ne ni/m P Konrtpoabnbsie IIpakTnueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.BemiecTBO 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpEeHue u yrioyOnenue 3HaHUN 5 1 bubmuoreka [IOK
' OCHOBHBIX Pa3JIeNioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmoreka [JOK
' peakuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHAITHSI. 8 1 1 bubnuotexa [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
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Pa3zgen 2.HeMeTa/JIBI M X COeAUHEHUSA

51 OO0m1as XxapakTepruCcTUKa XUMHYECKUX 4 1 bubnmnoreka HOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakKTepUCTHKA XUMUYSCKUX
2.2 35eMeHTOB VIA- nel. Cepa u eé 6 Bubmorexa HOK
' TPYITBL -CP https://m.edsoo.ru/7f41a636
COeIHEHUS
OO01m1ast XxapaKTepPUCTHKA XUMHYECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 1 bubmmorexa [JOK
' PYHITH ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO61as XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB IVA- Bl YTIEPOI U 8 1 2 Bubmiorexa IOK
' . TPYHIIBL. poa https://m.eds00.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Htoro no pazneny 25
Pasznen 3.MeTa/sIbI 1 UX COeANHEHUS
bu6nunorexa LIOK
A1 7| 4
3 Obume CBOHCTBA METAIIOB https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
2 B 1 1 2
3 aXKHEHUIIe MeTaJUIbl U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B >KU3HU 4EJIOBEKA 3 bubmiorexa LIOK
' - p https://m.eds00.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE BpeMst 3 Bubmorexa IOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 7
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YYEBHO-METOJJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIbHOI'O ITPOLUECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAIJIBI I YVUHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEpHOE OOIIECTBO ,

N3narensctBo «IIpocBenieHue»;

Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.
METOJUYECKUE MATEPUAIJIbI JUUIS YUUTEJIA

Tabpuensm, O. C. Xumusl. 8 kinacc: yueOHUK Jiis o01ieodpa3oBarenbHbIxX yupesxkaenuii O. C.

I"abpuensn. -M.: [Ipoda, 2007.

Cbopnux MaTepHualoB IO peaau3auy (heaeparbHOro KOMIIOHEHTa TOCYIapCTBEHHOTO CTaH1apTa
ob1iero oopazoBaHus B 00111€00pa30BaTeNbHBIX yUpexkIeHHsIX Bonrorpaackoii obnactu -
Bonrorpaa: Yuurens, 2006.

Tabpuensn, O. C. Xumus. 8 Kiacc: KOHTpOIbHBIE U poBepouHblie padotsl O. C. ['abupuensu u
ap. - M.: lpoda, 2003.

T'abpuensn, O. C. Xumus. 8 xiacc: padbouas terpanpb k yaeonuky O. C. I'abpuensua O. C.

Iabpuensn, A. B. Smykoa. - M.: [Ipoda, 2007.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPChBI CETU UHTEPHET

MYHLTHMeﬂHﬁHBIe 06paSOBaTeJ'IBHLIe pecprLI.
http://www.chemnet.ru

["azera «Xumusi» u caiit i yuurens «5 uay Ha ypok xumum» http://him.1september.ru.

Enunas xomtekuus LIOP: TIpeamernas komtekuus «Xumusi» http://school-
collection.edu.ru/collection/chemistry.

http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepPHAJIOB 10 XMMHUU Ha noptaine Chemnet
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