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[TOACHUTEJIbHA A 3AIINCKA

PaGouass mporpamma 1O XWMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
cocTaBiieHa Ha ocHOBe «TpeGoBaHMii K pe3ynbTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTeNbHON
NpOTpaMMBbI», TIPEACTaBICHHBIX B denepansbHOM ToCyIapcTBEHHOM 00pa30BaTEIIbHOM
CTaHJapTe OCHOBHOT'O 00111ero 00pa3zoBaHus (pUKa3 MUHUCTEpCTBA MpocBeieHust PO Ne 287
or 31.05.2021), ¢ yué€rom pacrpenenéHHbIX MO MOIYJSIM IPOBEpPAEMbIX TpeOOBaHHUM K
pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHOM MPOTrpaMMbl OCHOBHOTO OOIIETO
obpazoBanus ['BOY COIII c. ExarepunoBka (yTBepkaena mpukazom Ne 204 ot 31.08.2023).
[TporpamMma pa3paboTana ¢ y4€ToM aKTyalbHBIX IeNiell U 3ajad oOy4eHHs] M BOCIHTAHUS,
pa3BUTHA OOYYAIOMIUXCS W YCJIOBUH, HEOOXOMUMBIX Ui JIOCTHIKCHUS JIMYHOCTHBIX,
METaIPEeIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB IIPU OCBOCHUU NPEAMETHON 00IacTH
«XUMUD.

Pabouas mporpamma pa3pa0oTaHa Ha OCHOBE E€CTECTBEHHOI HaNpaBIE€HHOCTH MO XUMHUU C
ucnoibp3oBanueM obopynoBanusi «Touku Poctay ABrop I1. U becnanos., M. B. Jlopodeesa.
B npunoowcenuu I mipencraBieHa Tabmuia, Tie OTpaKE€Hbl YPOKH U oOopynaoBaHue Touku
Pocra, koTOpOo€e Hucnonb3yercs Ha ypoKax.

PaGouass nmporpaMma OpHEHTHUpOBAaHa Ha pealM3alUl0 B  LEHTpe 00pa3oBaHUs
€CTECTBEHHOHAY4YHO! M TEXHOJIOTMYECKON HanpasiieHHOCTeH «Touka pocTa», CO34aHHOrO Ha
6aze [BOY COII c¢. EkarepuHoBKa ¢ 1EIbIO Pa3BUTHA Yy  OOyYArOIIMXCS
€CTeCTBEHHOHAYYHOH, MaTeMaTH4ecKoil, MH(OPMAIMOHHONH TPaMOTHOCTH, (OPMHPOBAHHUS
KPUTHYECKOTO U KpEaTUBHOTO MBILLIJICHMS, COBEPUICHCTBOBAHUS HaBBIKOB
€CTECTBECHHOHAY4YHONW M TEXHOJIOTMYECKOM HAIpPABICHHOCTH, a TAKXKE MU IPAKTUYECKOMN
0TpabOTKM yueOHOro MaTepuaiia o yueOHsIM npeameram «dusukay, «Xumus», «buonorus,

«Texnomorus».

Ha 6a3e unentpa «Touka pocra» olecrneunBaeTcsi peajn3anus 00pa3oBaTeIbHBIX HNPOrpaMM
€CTeCTBEHHOHAYYHOH W  TEXHOJIOTUYECKOH  HampaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUM C TpeOOBAHUSAMHU 3aKOHOJATENbCTBA B cdepe 00pa3oBaHUA U C Y4ETOM
pexomennanuit dexepanbHOro oneparopa ydeOHoro mpenmera «Xumus». OOpa3oBarenbHast
IporpaMMma IO3BOJIAET MHTEIPUPOBATH pEAIU3yeMBbI€ 31EChb IOAXOABI, CTPYKTYpy H
CoJiepKaHUe TPH OpraHu3alMyd OO0y4YeHus XUMHU B 8—9 KiaccaX, BBICTDOGHHOM Ha 0aze
a000ro M3 JOCTYNHBIX ydeOHO-Mmeronuueckux KomiuiekcoB (YMK). HcnonszoBanue
000py1I0BaHUs LIEHTpa

«Touka pocTta» O3BOJISAET CO3/1aTh YCIOBUS:

* JUIS PACHIMPEHUS COJICPKAHUS MIKOIBHOTO XUMHUECKOTO 00pa3oBaHus;

* 7Sl TIOBBIIICHUS MMO3HABATENIbHON AKTUBHOCTH OOYYalONIMXCS B €CTECTBEHHOHAYYHOU

o0nacTy;

* NS pa3BUTUS JIMYHOCTU pedeHKa B Ipolecce O00y4YeHHs] XMMHH, €ro CIIOCOOHOCTEH,
(dbopMHpOBaHUS U YAOBIETBOPEHHSI COIIMATBHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;

* i paboThl ¢ OJApEHHBIMM UIKOJbHUKAMH, OPraHU3ALMM UX DPA3BUTHS B Pa3IMYHBIX
o0nacTsax 00pa3oBaTeNIbHON, TBOPUECKON JESITEIbHOCTH.

[Tpumensist tudpoBsie Ta0OPATOPHH HA YPOKAX XHMMHUH, yYaIIUECs] CMOTYT BBIIIOJIHUTH

MHOX€ECTBO JJAOOPaTOPHBIX PabOT U SKCIIEPUMEHTOB IO IPOTrpaMMe OCHOBHOM LIKOJIBI.

HAVUYHBIN, OBILEKYJIbTYPHBI U OBPA3OBATEJIbHBI KOHTEKCT XVMUU

CormacHo cBOeMy Ha3HAUEHHWIO TpUMepHas pabodas TMporpamMma  SIBIISIETCS
OPUEHTHPOM MJII COCTaBIIEHUS paboO4YMX aBTOPCKHUX MPOrpaMM: OHa MAA€T MpEACTaBICHHE O
Hensx, oomiei crparernd OOydYeHHs, BOCHHTAHUS M Pa3BUTUS OOYYArOIIUXCS CPEICTBAMH
yaeOHOro mnpenmeTa «XHUMHsS»; YCTaHABIMBAET O00s3aTENbHOE TMPEIMETHOE COJEp>KaHue,
IpeIyCcMaTpUBAET PAcCIpeseleHle ero Mo KjiaccaM M CTPYKTypHUpOBAaHHME €ro 1o paszaenam u
TeMaM Kypca, OmpefeNsieT KOIWYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTHKU COJICpKaHUS;
JaeT TPUMEPHOE paclpelesieHne Y4YeOHBIX YacoB MO TEMAaTHYECKHM pas3zielnaM Kypca |
PEKOMEHIIyeMYI0 TOCJIEN0BaTeIbHOCTh HMX U3YYEHHS C YYETOM MEXIPEOMETHBIX H



BHYTPEHHENPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyaromuxcs OnpeAensieT BO3MOXKHOCTM HpeAaMera i pealu3alud TpeOOBaHUM K
pe3ynbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOTO OOILETO
o0Opa3oBaHMs, a Tak e TpeOOBaHUM K pe3yjbTaTaM OOy4eHUs XUMHM Ha YpOBHE Lejlel
HN3YyUCHUA NpeAME€Ta WU OCHOBHBLIX BHI0B yqe6HO-HO3HaBaTCHBHOﬁ JACATCIIbHOCTH / y‘~I€6HBIX
JeMcTBUI yUeHUKa IO OCBOCHUIO YUE€OHOT0 COIep/KaHMSL.

LIEJIU U BAZTAYM U3YUYEHUS TIPEAMETHOM OBJIACTU «XUMUSI» B OCHOBHOM
OBILIEM ObPA30BAHUNU

K HanpaBieHuio mepBOCTENEHHON 3HAUMMOCTH IPU peaau3aluu 00pa3oBaTENbHbBIX
¢yHkuui npenMera «XHUMHS» TPAJUIMOHHO OTHOCAT (OpPMUpOBAaHME 3HAHUM OCHOB
XUMHAYECKON HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUIECKOH NESTETbHOCTH
YeJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOH KyJIbTYypbl. 3ajada IpeaMeTa COCTOUT B
(OpPMHPOBAHNHU CHCTEMBI XMMHYECKHX 3HAHUH — BaKHEHIIMX (PaKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKUX TOJO0XKEHUH, TOCTYNHBIX 000OIIEHUII MHPOBO33PEHUECKOr0 XapakTepa, s3bIKa
HAyK{, 3HAaHUM O HAy4YHBIX METOJAaX W3Y4YEHUs BEIIECTB U XUMUYECKHUX PEAKIHH, a TaKXKE B
(OpMHPOBAHUYU U PA3BUTUU YMEHHUH M COCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM,
HAOJMIOJIEHUEM U TPOBEACHHEM XHMUYECKOTO HKCIEPUMEHTa, COOJIIOJIEHUEM IpaBuUIl
6e30macHOro oOpalleHus ¢ BEIeCTBaMH B TOBCETHEBHOM JKU3HU.

Hapsiny ¢ »>TuM 1nenu wM3ydeHWsT MpeaMera B INPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX IIPHOPUTETOB B CUCTEME OCHOBHOI'O OOIIET0 0Opa3oBaHMSL.
Ceroans B 00pa3zoBaHUU 0c000 3HAUMMON NMPU3HAETCS HANpPaBIEHHOCTh OOYUYEHUsS] HAa pa3BUTHE
U CaMOpa3BUTHE JMYHOCTH, (GOopMHpOBaHHE €€ MHTEIeKTa W o0mei KynbTypel. OOydeHue
YMEHHUIO YUYMTBCA M MPOAOIKATh CBOE OOpa3oBaHME CAMOCTOSITENIbHO CTAHOBHUTCS OJHOM U3
BOXHEHIINX (PYHKIMIA y4eOHBIX TPEAMETOB.

B cBA3M ¢ 3TMM Ipu H3y4EHUM IpPEAMETa B OCHOBHOM WIKOJIE JOMHHHUPYIOLIEE
3HaYeHHEe NPUOOPENN TaKue LN, KaK:



e (opMHpOBaHHME  HWHTEUICKTYaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOH K
camMo00pa30BaHMUI0, COTPYJHHUYECTBY, CaMOCTOSTEIBHOMY TPHUHITHIO DPEIICHUH, CIIOCOOHOM
aJIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIIOBHSIM >KU3HU;

®  HampaBJICHHOCTh OOYYEHHS Ha CHCTEMAaTHYeCKOe NPUOOIIEHUE YYaIIUXCS K
CaMOCTOSITENIbHOM ~ IMO3HABATEJIbHOM  NIEATENBHOCTH,  HAy4YHbIM  METOJaM  IIO3HaHWUS,
(GOopMHPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUH;

e obecreyeHue yCIOBUN, CIOCOOCTBYIOUINX MPHOOPETEHUIO 00YUAIOIIUMUCS OMbITA
pa3HoOOpa3HON NeATETbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIICTEHIIHI), IMEIOINX YHUBEPCATBHOE 3HAYCHUE JIJISI PA3IMYHBIX BUIOB JCSITEITBHOCTH;

e (opmHupoBaHHE YMEHHI OOBSICHATH M OIICHUBATH SBICHHUS OKPYKAIOIIETO MHUpa
HAa OCHOBaHHWH 3HAHWM U OTIBITA, MOJYYCHHBIX MPH U3YYECHUH XUMUMU;

e (dopmupoBanue y oOydaromuxcs T'YMaHUCTHYECKUX OTHOUICHWH, MOHUMaHUS
HEHHOCTU XUMHUYECKHUX 3HAHWUU A7 BHIPAOOTKH SKOJIOTMYECKHU 11€JIeCO00pPa3HOTO MOBEACHUS B
OBITY M TPYAOBOM JEATENbHOCTH B IIENSAX COXPAHEHHS CBOETO 3[0POBbS U OKpYXKarolen
MIPUPOTHOU CPEIIbL;

® pa3BUTHE MOTHBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOEHHUS OOIIEUENIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOODPY PO WISl U HAIIPABJIEHHOCTH JaJIbHEHIIET0 00yUYEeHHUSI.

OBIIASA XAPAKTEPUCTHUKA YUEBHOI'O IIPEAMETA «XUMMS»

Bknang yueOGHoro mpenmera «XuMHsS» B JOCTH)KEHHE IeJed OCHOBHOIO OOILIEro
oOpa3oBaHMsl OOYCJIOBJIEH BO MHOI'OM 3HAaY€HHEM XUMHUYECKOW HAyKd B IO3HAHMU 3aKOHOB
OpUPOABI, B PpA3BUTHM [POU3BOAMTENBHBIX CHJI OOIIECTBA M CO3AAHUU HOBOHM 0a3bl
MaTepUanbHON KyJIbTYpBHI.

XUMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PacCIpOCTPAaHWIA CBOE BIMSHHUE HA
BCE OOJIACTH YEJIOBEYECKOTO CYIIECTBOBAHHMS, 3ajajla HOBOE BHJICHHE MHpa, CTaia
HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBOM KyJIbTYpbl, HEOOXOAMMBIM YCIIOBHEM >KU3HU OOILECTBA:
3HaHUE XUMHH CIYXHT OCHOBOW i (OPMHUPOBAHMUS MHUPOBO33PEHUS UEJIOBEKa, €ro
NpeACTaBICHUI O MaTepHAIbHOM €MHCTBE MUPA; BAXKHYIO POJIb UTPAOT (POpPMUPYEMBbIE XUMUEH
IPEJICTaBICHNUS O B3aUMOIIPEBPALEHUSAX HSHEPruM U 00 D3BOJIOLUUU BEIIECTB B IPUPO/IE;
COBpPEMEHHAsi XMMUS HalpaBlIeHAa Ha pEIICHUE TI00albHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS
YeJIOBEYEeCTBA — CHIPbEBOM, JHEPreTHYECKOH, MUIIEBOW M HOKOJIOTHYECKOW OE30MacHOCTH,
npo0JeM 3IpaBOOXPaHEHHUS.

B ycnoBusix Bo3pacTraromero 3HaYeHHs XUMHHM B JKH3HH OOIIECTBA CYIIECTBEHHO
HOBBICUJIACh POJIb XUMHUYECKOro 00pa3oBaHus. B miaHe conuanu3alyy OHO SIBJISIETCS OJHUM U3
ycloBUi (POPMHUPOBAHUS UHTEIUIEKTA TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSI.

CoBpeMEHHOMY UYEJIOBEKY XHUMHUYECKHE 3HaHHsS HEOOXOOUMBI JIsi MPHUOOpETEHUs
OOIIEKYJIbTYPHOT'O YPOBHS, MO3BOJISIIOIIEI0 YBEPEHHO TPYIHUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOroOOpa3HOW KWM3HM OOIIECTBA, Ui OCO3HaHMS BaXXHOCTH Pa3yMHOIO
OTHOILIEHUSI K CBOEMY 3/10pPOBBIO M 37J0POBBIO JPYIHX, K OKPY’KAIOLIEH NPUPOIHON cpere, st
IPaMOTHOI'O MOBEJAECHUS IIPH MCIIOIb30BAHUM PA3JIMYHBIX MAaTEPHUATIOB U XMMHYECKUX BEUIECTB B
MTOBCETHEBHOM KU3HU.

XuMu4eckoe 00pa3oBaHHWE B OCHOBHOW IIKOJIE SIBJISIETCA 0a30BbIM IO OTHOILIEHHUIO K
cucTeMe 00ILIero XuMuyeckoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO
peanuzyeT Mpucyuye oOIeMy XHUMHUYECKOMY OOpa30BaHMIO KIIOUYEBBIE LIEHHOCTH, KOTOpbIE
OTpPaXKalOT TOCYAAapCTBEHHBbIE, OOIIECTBEHHbIE M WHAMBHUIYyaJbHbIE IOTPEOHOCTU. ODTUM
OIpeeNsAeTCsl CYyIHOCTh OOIIel cTpaTerud oOydeHHUsl, BOCIUTAHUS U Pa3BUTHs OO0ydaroLUXcs
CpeACcTBaMH Y4eOHOI0 peaMeTa « X UMHUD».

Nzyuenue npenmMera: 1) crmocoOCTByeT pean3alii BOZMOXKHOCTEH /111 caMOpa3BUTHUS
U (HOpMUPOBAHMS KYJIbTYPbI JUYHOCTH, €€ 00Iel U (QyHKIMOHATIBHONW IPAMOTHOCTH; 2) BHOCUT
BKJIaJ, B ()OPMUPOBAHUE MBIIUIEHUS U TBOPYECKHX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB HX
CaMOCTOSITENIbHON yueOHOM 1eATebHOCTH, SKCIIEPUMEHTAIBHBIX M MCCIIEJOBATEIIbCKUX YMEHHIH,
HEOOXOJMMBIX KaK B ITOBCEIHEBHOM JKU3HM, TaK U B IPO(HECCUOHATBHON AESITEIbHOCTH; 3)



3HAaKOMHT CO CIIEHU(PHUKONW HAYYHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI 1IEIOCTHOTO B3IJIsAAA Ha
€AMHCTBO TMPUPOABI U 4YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTM  HOJPOCTKOB; 4) cmocobcTByeT  (HOpMUPOBAHHIO
LEHHOCTHOT'O OTHOIIEHMSI K €CTECTBEHHO-HAy4YHBIM 3HAHMSM, K IPUPOJE, K YEJIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIHHUKOB.

Ha3Bannbie HampaBieHUss B OOYyYeHHMM XHUMHUH OOECTICUMBAIOTCA CHEIUPUKON
COJIEp/KaHusl TPEAMETa, KOTOpBIM SBISIETCA MEJAarorMueckd aJalTHPOBAHHBIM OTPAKEHUEM
0a30BOI HAYKW XMMHUH Ha OMPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xumun OCHOBHOI HIKOJBI OPUEHTHPOBAH HAa OCBOEGHUE OOYYAIOIIMMUCS OCHOB
HEOPraHWYECKOM XUMHUHM W HEKOTOPbIX TMOHSTUA U CBeIEHUN 00 OTHEIbHBIX OO0BbEeKTax
OPraHUYEeCKON XUMHUH.

CtpykTypa coaepkaHus npeameTa copMupoBaHa Ha OCHOBE CUCTEMHOI'O MOJIXOJa K
ero usyueHuro. CoJepkaHUE CKIAIBIBAETCA U3 CUCTEMBl MOHITHUH O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE U CHUCTEMbl MOHATHI O XuMH4yecKoil peaknuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpPraHM30BAHbI [0 NMPUHIUILY MOCIEI0BATEIBLHOTO Pa3BUTHs 3HAHUI HAa OCHOBE TEOPETHUECKUX
NIPEACTABICHUM pPa3HOIO YPOBHS: AaTOMHO-MOJIEKYJSIDHOTO YYE€HUSI KaK OCHOBBI BCETO
ecrecTBO3HaHusA, ypoBHs I[lepuoanueckoro 3akona [[. . MenneneeBa Kak OCHOBHOI'O 3aKOHa
XUMHHM, YYEHHSd O CTPOGHMM aroMa M XHUMUYECKOW CBsI3M, TPEJCTaBIEHUNH 00
JNEKTPOJINTUYECKOW  TUCCOLIMALMM  BELIECTB B pacTBopax. 1eOpeTHYecKHe 3HaHUS
paccMaTpuBalOTCd Ha OCHOBE OSMIIMPUYECKM TIOMYyYEHHBIX U  OCMBICIEHHBIX  (DaKToOB,
Pa3BUBAIOTCS TOCJIEOBATENIFHO OT OJJHOTO YPOBHS K JIPYTOMY, BBINONHSASA (PYHKIIMHU 0OBSICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOYKHOCTEH MPAKTHUYECKOTO IPUMEHEHUS U
MIOJTyYEHUS] U3y4aeMbIX BELIECTB.

Takast opranuzanysi CoJepX aHus Kypca CIOCOOCTBYET MPECTABICHUIO XUMHUYECKOM
COCTABJISIFOLIEH HAay4YHOW KapTHUHBI MHpPAa B JIOTUKE €€ CHUCTEMHOM NpupoAbl. TeM caMbIM
o0ecrieynBaeTcsi BO3MOXKHOCTb (DOPMHUPOBAHUS y OOYyYarOMMXCS HEHHOCTHOTO OTHOIIEHHS K
Hay4yHOMY 3HAaHHI0O U METoJlaM NO3HaHWs B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOCHHE
COJIep’KaHusl Kypca INPOUCXOAMUT C NPUBJICUYEHUEM 3HAHUI M3 paHEE U3YUYEHHBIX KYpCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «®Pusuka. 7 Kinace.

MECTO YYEBHOI'O IIPEJIMETA «X1MH» B YUEBHOM IUVTAHE

B cucreme oOmero oOpa3oBaHus «XHUMHsS» MpU3HAHA 00sA3aTENbHBIM YUEOHBIM
OpeIMEeTOM, KOTOPBbIH BXOIUT B COCTaB MHpeAMeTHON obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETBD.

Y4eOHbIM TJIaHOM Ha €€ U3yueHue oTBeieHO 136 yyeOHbIX YacoB — IO 2 Y B HEJIEIII0
B 8 1 9 Kj1accax COOTBETCTBEHHO.

s kaxzaoro kjiacca IpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsl, KOTOPOE MOXKET
ObITh MCIIOJB30BAHO YYAaCTHUKAMH O0pa3oBaTeIbHOro Ipolecca B LEIIX (HopMUpOBaHUS
BApUATUBHOW COCTABIIAIONICH COAEpXKaHUS KOHKPETHOW paboueit mporpammbl. [lpum sTom
oOs3aTenbHas (MHBAapHaHTHAs) YacTh COJCPXKAHUS IPEIMETa, YCTAHOBJIEHHAs IPUMEPHOIl
paboueli mporpaMMoi, W BpeMs, OTBOAUMOE Ha €€ Hu3y4YeHHUE, JOJKHBI OBITh COXpPaHEHBI
IIOJIHOCTBIO.

B crpykrype npumepHoil paboyeil mporpaMMbl Hapsily ¢ HOSCHUTEIBHON 3alHCKON
BBIJIETICHBI CIIELYIOIINE PA3IEIIbL:

® [JJaHHpyeMble pe3yJbTaTbl OCBOCHUS Y4YEOHOro mpeaMera «XuUMUs» —
JMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE;

e  cojepkaHHE y4eOHOTO mpeaMera « XUMHsD M0 TojiaM 00yUYCHHS;

® [pPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHHE, B KOTOPOM JETaIU3UPOBAHO
COZIEpXKAHUE KaXJOW KOHKPETHOM TEMBbl, yKa3aHbl KOJIMYECTBO 4YacOB, OTBOJMMBIX Ha €€
U3yueHHe, U OCHOBHBIE BHJIbI Y4eOHOW NEATETBbHOCTH yYeHHKa, (OpMHUpYEMbIE NMPH H3yYCHHUU
TE€MbI, MPUBEAEH IE€pEYEHb JEMOHCTpPALMi, BBINOJHAEMBIX YUYUTEIEM, W IEepeUYeHb
PEKOMEHAYEMBIX Ja0OPATOPHBIX OIBITOB M MPAKTUYECKUX PAOOT, BHIMOIHAEMBIX YUAIIUMUCS.



COJEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHSA

IIpenmer xumuun. Posb XxuMuu B XKHU3HU 4yenoBeka. Tena u BemiectBa. dusznueckue
CBOMWCTBA BEILECTB. ArperatHoe cocTosHue BelecTB. [IoHsATHE 0 MeToJax MO3HAaHUS B XUMUH.
Xumus B cucteMe Hayk. YucTteie BemecTBa u cMecH. CriocoObl pa3iesieHus: CMece.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUe 1eMeHTbl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie U cnoXxHBIE BeNleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckass (opmysa. BaJeHTHOCTb aTOMOB XUMHUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBas 7105151 XMMUYECKOI'O 3JIEMEHTA B COCIMHEHUH.

®usnyeckue U XUMHUYECKUE SIBJICHMs. XHMMUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXPaHEHMsI MaccChl BelleCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XUMHUECKUX peakuui
(coenuHEHHUS, PA3IOKCHHS, 3aMEIIICHUS, OOMCHA).

XUMHUECKUI HKCHEPUMEHT: 3HAKOMCTBO C XMMHYECKOH IOCYNOH, ¢ IpaBHIaMH
paboThl B 1a0OpaTOpUH U MPHEMaMHU OOpALICHHUS € JTa0OPaTOPHBIM 000pPYyIOBaHUEM; U3yUCHHE U
onucaHue (pU3MUECKUX CBOMCTB 00pa3ll0OB HEOPraHMUECKUX BELIECTB; HAOIIOIEHHE (PU3NUECKUX
(r1aBineHUE BOCKA, TassHUE JIbJla, pACTUPAHUE caxapa B CTYINKE, KUIIEHUE U KOHJEHCALHs BOJbI)
U XUMHUYECKUX (TOpeHHEe CBeYHM, MPOKAIUBAHME MEIHOM IPOBOJIOKH, B3aMMOJICHCTBHE Mena ¢
KUCIJIOTOM) SIBICHUH, HAOJIOJICHHE W ONMUCAHUE NMPU3HAKOB MPOTEKAHHUS XMUMHUYECKHX PEaKIHii
(paznoxeHue caxapa, B3aUMOJCHCTBUE CEpHOM KHUCIOTHI C XJIOPUIOM OapHsl, pas3iioKeHHUe
runpokcuna meau(ll) mpu HarpeBaHuM, B3auMonelcTBUE Xkene3a ¢ pactBopoM cosn menu(1l));
U3yuyeHHEe CIIOCOO0B pazjesieHHsl cMeceil (C MOMOIbI0 MarHuTa, GUIbTpOBaHHUE, BbIIApUBAHUE,
TUCTWIUISIMS, XpoMaTtorpadus), NpOBEIEHHE OYMCTKH IOBAPEHHOH coJIM; HAONIOJCHHE U
ONMCaHMUE pE3yJbTATOB IPOBEAEHUS OIbITA, WIUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHMsI MaccChl;
co371aHue MOjIeJIel MOJIEKYJI (IIapOCTEP>KHEBBIX ).

Ba:xHeiinmue npeacTaBuTe/ M HEOPraHNYECKUX BelleCTB

Bo3ngyx — cmech razoB. CocrtaB Bo3ayxa. Kucmopomx — d3JI€MEHT M MPOCTOE
BemlecTBo. HaxoxkieHne Kuciopo/ia B mpupoie, (pu3nyeckue 1 XUMHUECKUE CBOMCTBA (peakiuu
ropenusi). Oxcunpl. [Ipumenenue kucinopoaa. CrocoObl MOTyYEHHs] KUCIOpOa B 1abopaTOpUu
U MpoMbIieHHOCTH. KpyroBopot kuciopoaa B mpupojie. O30H — aioTporHas MoauduKaus
KHCIIOpO/Ia.

TemmoBoit >PPEeKT XUMHUYECKOH pEaKiuu, TEPMOXUMUYECKHUE YPAaBHEHHUS, JK30- H
SHIOTEPMHUYECKHE peakuuu. TOomMBO: yroiap W MeTaH. 3arpsA3HEHUE BO3]yXd, YCUJIICHUE
HapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOA.

Bonopon — »nsnemMeHT M mpocTtoe BemecTBO. HaxokieHune Boaopona B NPUPOJE,
du3nueckue U XMMUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCO0BI oTy4YeHus. KucinoTel u conu.

KonunuectBo Bemectsa. Mosb. MomnsipHast Macca. 3akoH ABoraapo. MossipHblii 00bEM
razoB. Pacué€rel Mo XMUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Bojma kak pactBoputens. PacTtBopel. HacellieHHbIE U
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMOCTh BemiecTB B Boje.MaccoBas J0Ji1 BELIECTBA B
pacTBope. XUMHUECKUE CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B TpUpOJE. 3arps3HEHUE MPUPOAHBIX BoA. OXxpaHa M OUYMCTKA
MPUPOIHBIX BOJ.

Knaccudukanus Heoprannmdeckux coenuHeHui. Oxcunubl. Kimaccudukanus OKCHIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyromue. HomeHnknatypa
OKCHJIOB (MEXIyHapoJHasi U TpuBHajbHas). OU3NUEeCKHEe U XUMHUYECKHE CBOMICTBA OKCHUOB.
[Tonyuenue okcuaoB.

OcHoBanus. Knaccuduxanuss oCHOBaHM: IIENOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknatypa ocHoBaHui (MeXIyHapogHas W TpuBHalbHas). DU3NYECKHE U XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [Tosrydenne ocHOBaHMIA.



Kucnorsl. Krnaccudpukamust xucimor. HomeHknarypa KHUCIOT (MeXIyHapogHas H
TpuBHalbHas1). PU3NUYECKUE U XUMHYECKHE CBOMCTBa KUCIOT. Psaj aktuBHOCTH MetamuioB H. H.
bekerosa. [1oydenue Kucior.

Comu. Howmenknatypa coneil (MexIyHapoJaHas M TpuBHalbHas1). Puszndyeckue Hu
XUMHUYECKHE cBOMCTBA cotiel. [lomydyenue conen.

I'enernueckas cBA3b MEXKy KJIacCaMU HEOPraHUYECKUX COCIUHEHUI.

XUMUYECKUN SKCIIEPUMEHT: KaUYE€CTBEHHOE OMNPENCIICHUE COAEpKaHWsS KHUCIOpOAa B
BO3/yX€; MOyuyeHUe, COOMpaHue, paclio3HaBaHUE U U3yUYeHHUE CBOICTB KUCIOPO/a; HabI0aeHIe
B3aMMO/JICHCTBUA BEIIECTB C KUCIOPOJIOM M YCIIOBHS BO3SHUKHOBEHHS U MPEKPALIECHUS TOPEHUS
(moxapa); o3HakoMJIeHHEe C oOpa3llaMu OKCHUIOB U ONHCAHWE WX CBOWCTB; MOIy4YEeHHE,
cobupaHue, pacrlo3HaBaHWE W M3YyYEHHE CBOWCTB BOJOpoia (TFOpeHHe); B3auMOJICHCTBHE
Bogopoaa ¢ okcugom menu (II) (Bo3MOXKHO HCMONB30BaHWE BUICOMATEPHUATIOB); HAOIIOACHUE
00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb; UCCIIEIOBAaHIE OCOOCHHOCTEH PAaCTBOPEHHSI BEIIECTB C
pa3IMYHOM pPacCTBOPUMOCTBIO; MPUTOTOBJIEHWE PACTBOPOB C ONPEAEIEHHOW MaccOBOM moneit
pacTBOPEHHOTO BEIIECTBA; B3aUMOJCUCTBUE BOJBI C MeTaulaMH (HATPUEM U KaJbI[UEM)
(BO3MOKHO HCTIONB30BaHHE BUACOMATEPUAIIOB); OMpPEIEICHUE PACTBOPOB KUCIIOT U IIeNouei ¢
MOMOIIBI0 MHAMKATOPOB; HCCIEAOBaHUE OOpa3l0oB HEOPTaHWYECKUX BEHIECTB Pa3IUIHBIX
KJIaCCOB; HAOIOJICHHE W3MEHEHHUS OKPAacKU HHIMKATOPOB B pacTBOpax KHCIOT U MIENOuei;
n3ydeHue B3aumojencteus okcuga meau (II) ¢ pactBopoMm cepHOMl KHUCTOTBI, KHUCIOT C
METaJUIaMH, PEaKIUil HeWTpalu3aluu; MOJYyYE€HHE HEPAaCTBOPUMBIX OCHOBAaHUMW, BBITECHEHUE
OJHOTO METajlla APYTMM M3 PacTBOpA COJIM; PEMICHUE AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
«BaxuHelmme Ki1acchl HEOPraHMYECKUX COCAUHEHUI.

Ilepuoguyeckunii 3akoH u Ilepumoamyeckass cucreMa XHMHYECKHX 3JIEMEHTOB
A. HW. Menngeneea. Crtpoenne aTomMoB. XHMHYeCKasad CBA3b. OKHCINTEIbHO-
BOCCTAHOBHMTEJIbHbIC PEAKIIUH

[lepBble MOMBITKM KIacCCH(PHUKAIUM XUMHUYECKUX dJeMeHTOB. [loHsTHEe o rpymmax
CXOJHBIX 3JIEMEHTOB (ILIE€JIOYHBIE U IIETOYHO3EMENIbHbIE METaJUIbl, TaJIOr€Hbl, HHEPTHBIE Ta3bl).
DNeMeHTHI, KOTOpbIe 00pa3yroT aM(OTepHbIe OKCUIBI U TUIPOKCUIBI.

Ilepnonnueckuit  3akoH. llepuommueckas cucTeMa  XUMHUYECKHX  DJIEMEHTOB
. . MenneneeBa. KopoTkonepuonnas u anuHHonepuoaHas Gopmsl [leproaudeckoil cucteMsl
xumuueckux siemeHToB J[. M. MenaeneeBa. Ilepuoasl u rpynmnbl. PU3HYECKH CMBICIT
MOPSIIKOBOTO HOMEpAa, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHbIX snep. W3orombl. OnexTpoHsl. CrpoeHue
AMEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XUMHUYECKUX 31eMEeHTOB [leproanueckoil cucTeMsl
. WN. MeHnngeneeBa. XapakTepHUCTUKAa XHMHUYECKOTO JJIEMEHTa [0 €ro IOJOXKEHUIO B
[Iepuonnueckont cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHHMsl  pajadyca  aTOMOB  XMMMYECKHX  DJIEMEHTOB,
METAUIMYECKUX M HEMETAaUIMYEeCKHMX CBOMCTB 1O TpylmaM M [epuojaM. 3HaueHue
[Iepnoanueckoro 3akoHa u Ilepuonuyeckol CHCTEMBI XMMHYECKHMX JJIEMEHTOB [UISl Pa3BUTHS
Hayku ¥ npaktuku. /. 1. MenneneeB — y4€HbIN U IpakIaHUH.

Xumunyeckass cBa3b.  KoBaneHTHas  (mosisipHast M HENOJSIpHAasg)  CBS3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX IEMEHTOB. MIOHHAs CBS3b.

Crenenp oxucineHusa. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. IIponeccs
OKHUCJIEHUS! U BOCCTAaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUI 3KCIIEPUMEHT: U3ydeHHE 00pa3loB BEIECTB METAUIOB U HEMETAIJIOB;
B3aUMOJIECTBUE THIPOKCUAA LIMHKA C pAacTBOpaMHU KUCJIOT U IIEJI0YEH; MPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM (TopeHue, peakiuuu
pa3I0KEHHsI, COETUHEHU ).

Me)Kl'Ipe)lMeTHl)le CBA3HU

Peammzanms MECKITPEAMETHBIX CBs3EH npun MHU3y4CHUU XHMHU B 8 Kiacce
OCYHICCTBJIACTCA 4YCPC3 HCIIOJB30BAHHUC KakK O6H_II/IX CCTCCTBCHHO-HAYYHBIX HOHSITI/If/'I, TaKk U
HOHHTHﬁ, ABJIAIOMUXCA CUCTEMHBIMUA JJIs1 OTACIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKIIA.



OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DakT, THUIOTE3a, TEOpHS, 3aKOH,
aHalM3,  CHUHTE3,  KiacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  HKCIECPUMEHT,
MOJICTTMPOBAHHUE, U3MEPEHUE, MOJICIb, SIBJICHHC.

®usnka: MaTepusi, aToM, >3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUECKUN 3apsiji, BEIIeCTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (HU3MYECKHWE BEIUYHHBI, CAMHHUIIBI W3MEPEHHs, KOCMOC, TUIAHETHI,
38351, CoMHIIE.

buonorus: ¢orocunTes, npixanne, 6uocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpPAIbl, TOPHBIC TIOPOJIbI, IOJIEC3HBIC
HCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 xuMHueckas peaxius

[lepuoanueckuii  3akoH. Ilepuonuyeckass cucTeMa XHMHYECKUX  DJIEMEHTOB
. N. MenneneeBa. CtpoeHre aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPUOAOB, Kalusl, KalblUs U WX COCOUHEHHH B COOTBETCTBUHU C
NI0JI0’KEHUEM 3JIeMeHTOB B [leproauueckoii cuCTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BUIbl XUMUYECKOW CBSI3U. THMBI KPUCTATUYECKUX PEHIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIA KPUCTAUIMYECKOM PEMIETKM M BUAA XUMHUYECKOHN
CBSI3U.

Knaccudukanuss 1 HOMEHKJIAaTypa HEOPraHHMYECKHUX BEUIeCTB (MEXIyHapoJaHas U
TpUBHAJIbHAs). XHMMHUYECKHUE CBOMCTBA BELIECTB, OTHOCALIMXCA K pPa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAMHEHUN, TeHETUYECKasl CBsI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanuss XuMUUECKUX peakmuid MO Pa3InYHbIM IpH3HAKaM (IO YHCITy |
COCTaBY YYacTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIUNIOBOMY 3P GEKTy, 0 U3MEHEHUIO CTeIeHen
OKHUCJICHUS XMMUYECKUX DIIEMEHTOB, MO OOPAaTUMOCTH, 1O YYacTHIO Karajau3aTopa). JK30- H
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue o ckopocTr XUMHU4Yeckor peakuuu. [ToHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakiusax. [IoHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. I[lonstue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUSIOIIME HA CKOPOCTh XUMHUYECKOW pEaKIUH U
MI0JIO’KEHUE XUMUYECKOTO PAaBHOBECHSL.

OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUM, DJIEKTPOHHBIM OanaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHON peakiuu. CocTaBlI€HHE YpPaBHEHMI OKHCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCTI0Nb30BAaHUEM METO/1a AJIEKTPOHHOTO OaliaHca.

Teopust 27EKTPONUTUYECKON JUCCOLMALMHU. OJEKTPOJIUTHI M HE- BJIEKTPOJIUTHI.
Karuonsl, annoHbsl. MexaHu3M OUCCOLMAIMU BEIIECTB C PA3IMYHBIMU BUIAMH XUMHYECKON
cBsi3u. Ctenens nucconuanuu. CUiibHbIE U cIa0ble SJIEKTPOJIUTHI.

Peakruu moHHOTO 0OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHA, IOJTHBIC
U COKpallEHHbIE NOHHbIE ypaBHEHUs peakuuil. CBONCTBa KUCIOT, OCHOBAaHUHN U COJIEH B CBETE
NPEJCTaBICHUA 00 3IEKTPONUTHYECKOW auccolnuanuy. KadecTBeHHblEe peakiMy Ha HOHBI.
[TonsiTHE O THAPOIU3E COJIEH.

XVMMHUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHUE C MOJENISAMHU KPUCTAUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAJUIOB (TpaduTa U anMasa), CI0XKHBIX BELECTB
(xmopuga HaTpus); MCCIEIOBAHWE 3aBUCUMOCTH CKOPOCTH XMMHYECKOH peakiuuu OT
BO3/ICHCTBUS pa3IMUYHBIX (PAaKTOPOB; UCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB,
npouecca  AUCCOLMAIMM  KHCJIOT, 1IejJouyed M coled  (BO3MOXHO — MCIIOJIb30BaHME
BUJICOMATEPHUAJIOB); MPOBEACHNUE OMNBITOB, WJUTFOCTPUPYIOLIUX MPU3HAKH MPOTEKAHUsS peaKlui
HMOHHOTO oOMeHa (oOpa3oBaHHE oOcajKa, BBIACICHHE Tra3a, 0O0pa3oBaHUE BOJIbI); OIIBITOB,
WUTIOCTPUPYIOUINX HPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakiuu
pa3loKeHUsi, COCAMHEHMs); paclo3HaBaHWE HEOPraHMYECKUX BELIECTB C  IOMOIIBIO
KaueCTBEHHBIX peaKlUii Ha HOHBI; pelIeHNEe HKCIIEPUMEHTAIbHBIX 3a/1a4.

Hewmeranne! 1 ux coequHeHus

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CTpoeHune M (U3NYECKHE CBOMCTBA MPOCTBHIX BEHIECTB — TaJOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MPUMEpPE XJIopa (B3aMMOICHCTBHE C METalNIaMH, HEeMETallJIaMH,



mienoyamu).  Xnoposoaopod. ConsiHass — KUCIOTa, XHMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JleificTBue xyiopa 1 XJIOpOBOJOPO/ia Ha OPraHu3M 4ejoBeka. BaxkHelime Xxiopuabt
U MX HaXO0XJICHUE B MIPHUPO/IE.

OO6mas xapakrepucTuka 3y1eMeHToB VIA-rpynnsl. OcoOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHUS.

Crpoenne u ¢usznyeckre CBOWCTBA MPOCTBHIX BEIIECTB — KUCIOPOAAa M CEpBI.
AmtoTpornHble MOAU(HUKAIIMHE KUCIIOPOAa U cephl. XUMUYECKHe cBolicTBa cepbl. CepoBOIOpOI,
CTpoeHue, GU3nIecKrue U XUuMHUYeckre cBorcTBa. OKCHIBI cepbl KaK MPEACTaBUTENN KUCIOTHBIX
okcunoB. CepHasi KUCIOTa, (pU3MYECKHEe U XMMHUYECKHE CBOWCTBA (OOIIME KaK IMPEICTABHTEINS
KJacca KUCIOT M crieuduueckue). XuMHUECKUe peakiiy, JeKallue B OCHOBE IPOMBIIIIICHHOTO
crioco0a mosydeHus cepHol Kuciotel. [lpumenenue. Conu cepHOM KHUCIOTHI, KauyeCTBEHHAs
peakuuss Ha cyiabdar-uoH. HaxoxneHue ceppl M €€ coelMHEHMH B mHpupoae. XHUMHUYECKOe
3arps3HEHUE OKPYKAIOMIeH Cpelbl COeNMHEHHMSAMH Cepbl (KHCIOTHBIC IOXAW, 3arps3HEHUE
BO3/1yXa ¥ BOJOEMOB), CITIOCOOBI €r0 MPEA0TBPALLCHUS.

OOmas xapakrepucTuka 37eMeHTOB VA-rpymmbl. OcoOeHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHUS.

A30T, pacmpocTpaHeHHEe B Tpupoae, (U3WYECKHEe ¢ XUMHUYECKHE CBOWCTBA.
Kpyrosopot a3ota B npupoje. AMMHAK, ero puU3ndecKue 1 XUMHUUECKUE CBOMCTBA, MOJIyuYeHHE U
npumeHeHne. Conu aMMOHHWS, HMX (U3UYECKME M XUMHUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakiysi Ha MOHbl aMMOHUS. A30THas KHUCJIOTa, €€ IMoslydeHue, (pu3ndeckue u
XUMHAYECKHE CBOWCTBa (0OIIME Kak TMPEACTaBHTENS Kiacca KHCIOT H CHenu(UIecKue).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHMS B KauecTBE MHUHEPAIbHBIX YyI0OpeHUil.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpeapl COCAMHEHUSMH a30Ta (KUCIIOTHBIC IOXKIH,
3arps3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB).

®ocdop, amnorponHble Moaupukamuu (ocdopa, QGUIMUECKUE U XUMHUECKUE
coiictBa. Okeup docdopa(V) u dochopnas kucinora, Gpunyeckue U XUMHUYECKUE CBOMCTBA,
nony4enue. McnonszoBanue ¢pochaToB B KadyecTBE MUHEPATBLHBIX YAOOPEHHI.

OObmas xapakrepuctuka smeMeHToB [VA-rpynmnsl. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHH OKUCIICHUS.

VYraepon, aJuloTporiHble MOJU(HUKALINN, PACIPOCTPaHEHHE B TPUpPOAe, PU3UUECKUE H
XUMHYeckue coicta. AncopOuus. Kpyrosopor yriepona B npupone. Okcuipl yriepona, ux
¢u3uueckue M XUMHYECKHE CBOWCTBA, JEHCTBME Ha JKMBBIE OpPraHU3MbI, IOJy4YEHHUE
U NpUMEHEHHe. DKOJIOTM4ecKue NpoOseMbl, CBs3aHHbIE ¢ OokcuaoM yriepona(lV); rumoresa
r7100abHOTO TOTEIUICHUSI KIIMMaTa; MapHUKOBBIN 3¢ dekt. YrompHas kuciaota ¥ €€ COJH, UX
¢u3nueckue U XMMUYECKUE CBOWCTBA, MOJy4YeHHE M IpUMeHeHHe. KauecTBeHHas peakuus Ha
kapOoHaT-noHBL. Vcronb3oBaHue KapOOHATOB B OBITY, MEIHUIMHE, MPOMBIIUIEHHOCTH H
CEJIbCKOM XO3sIHCTBE.

[lepBoHauanbHble TOHATHS 00 OpPraHWYECKHX BEIIECTBAX KaK O COCJMHEHUSIX
yriepoja (MeTaH, 3TaH, 3TWIEH, alleTUIEH, 3TaHOJI, IJIUIEPHH, YKCycHas kucioTa). VX cocTtas u
XuMu4yeckoe cTtpoenue. I[loHsTHE O OHMOJOTMYECKH BaKHBIX BEIECTBAX: JKHpax, OeiKax,
yIJIEBOAAX — M HUX POJIM B KHM3HM 4YeJOBEeKAa. MaTepuallbHOE€ €IMHCTBO OPraHHYECKUX U
HEOPraHUYECKUX COCIMHEHUM.

Kpemuuii, ero ¢usnyeckue W XUMHYECKHE CBOWCTBA, IMOJIyYEHHE U TNPUMEHEHHE.
Coenunenuss kpemHuss B mnpupoae. OOmme mnpexacraBieHuss o6 oxcuge kpemHusA(IV) u
KpeMHHEBOH kucioTe. CHIMKATHI, UX WCIONB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH.
Baxwneiimme cTpouTenbHbIE MaTepHalibl: KEepaMUKa, CTEKJIO, IIEMEHT, OETOH, Kele300eTOH.
[TpoGnembI 6€30TacHOTO UCTIOIH30BAHUS CTPOUTEIFHBIX MATEPUAIIOB B IIOBCETHEBHON YKHU3HH.

XUMHUECKUH HKCIIEPUMEHT: U3yueHHe 00pa3l0B HEOPraHWYECKUX BEIIECTB, CBOHCTB
COJISTHOM KHCIIOTBHI, TIPOBEJCHHE KAYeCTBEHHBIX pEaKIMii Ha XJIOPUA-UOHBI W HaOIIO/CeHUE
NPU3HAKOB MX MPOTEKaHMs; OIBITHI, OTpakarolue (U3NUYECKUEe M XHMHUYECKHE CBOMCTBA
TaJIOTEHOB W X COCNWHEHHWH (BO3MOXKHO WCIIOJIB30BaHUE BUICOMATEPUAIIOB); O3HAKOMIICHHUE C
o0pa3uaMu XJI0pUIOB (TAJOT€HUI0B); O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHHUSIMHU
(BO3MOXHO HCIIOIB30BAaHUE BHJICOMATEPHANIOB); HAOJIOACHHUE Mpollecca OOyTIWBaHUS caxapa
1OJ] JeMCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI; HM3YYEHHE XUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOM KHCIIOTHI, MPOBEICHNE KAYECTBEHHOM peakluu Ha cynb(ar-uoH u



HAOMIO/IeHNe TpU3HAaKa e€ MPOTEKaHWs; O3HAKOMJICHHE C (U3NYECKUMHU CBONCTBAMH a30Ta,
dbochopa W WX COeNMHEHHH (BO3MOXKHO WCIIOJIB30BAaHUE BHIEOMATEPHAIIOB), 0Opa3mamMu
a30THBIX U (ochOpHBIX YIOOpeHHii; MoyyueHne, coOMpaHue, paclo3HaBaHHE U H3yuUeHHE
CBOICTB aMMHMaka; MPOBEJEHUE KAaYeCTBEHHBIX PEaKIMi Ha MOH aMMOHUA U ¢ocdar-uoH u
M3y4YEHUE NMPU3HAKOB MX MPOTEKaHUs, B3AUMOJIEUCTBHE KOHIICHTPUPOBAHHON a30THOM KUCIOTHI
C MeJIbI0 (BO3MOYKHO UCIOJIb30BAaHUE BHIEOMATEPHAIIOB); U3yUEHHE MOJIENe KpUCTAIITMYECKUX
pemérok anMasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C TIPOIECCOM aJICOPOIIMU PACTBOPEHHBIX
BEUIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPOMCTBOM MPOTHUBOra3a; IOJy4YeHHE, COOHpaHue,
pacro3HaBaHUE U U3yUYE€HHUE CBOMCTB YIJIEKUCIIOrO T'a3a; MPOBEACHUE KaUeCTBEHHBIX peaKInil Ha
KapOOHAT- W CHUJIMKAaT-UOHbI W M3yYeHUE TMPU3HAKOB HUX NPOTEKAaHUS; O3HAKOMJICHHE C
NPOIYKUHUENH CUJIMKATHOW MPOMBILIIEHHOCTH;, PELICHUE AKCIIEPUMEHTAIbHBIX 3a/1a4 M0 TEMeE
«BaxxHenmme HeMeTauIbl U UX COEAUHEHUS.

MeTaiuibl ¥ UX COCTUHEHUS

OO0miass xapaKTepUCTHKAa XUMHUYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHM HX
nonoxkenus B [lepronnueckoit cucteMe xumudyeckux anementoB . . Menaeneesa u ctpoeHust
atomoB. CTpoeHue MeTauioB. Merauinueckass CBA3b M METAUIMYECKAs KpUCTAIIMYecKas
peméTka. DJEKTPOXUMHUYECKUN psAJl HaNpsHKEHUH MeTaioB. Dusnyeckue M XUMHUYECKUE
cBoiicTBa MetayyioB. OO1ue crnocoObl MoaydyeHus: MeTasioB. [loHATHE O KOpPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuIaBhl (CTaib, YyTyH, JIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[llenounble MeTamwibl: MmojokeHWe B Ilepuoguyeckol cHCTEME XUMHUYECKUX
aneMeHToB [[. 1. MeHneneeBa; cTpoeHHE UX aTOMOB; HaXxOoxaeHue B npupoae. dusznueckue u
XUMUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kayns). OKCUJIBI U THIPOKCHUIBI HATPHS U KaJusl.
[IpuMeHeHue 1MEeT0YHbIX METAJUIOB U UX COCTMHEHUM.

[[{emrouHO3eMeENBbHBIE METAUIBl MarHMii M KaJbLM: IMojokeHue B Ilepmonnueckoin
cucreMe xumuuyeckux anemeHToB [[. M. MeHneneeBa; CTpoeHHME KX aTOMOB; HAXOXKICHHUE B
npupozae. Ouznyeckue U XUMUYECKHE CBOMCTBA MArHMUs W Kaibluid. BakHelue coeauHeHUs
KaJbIus (OKCU, TUAPOKCU, cONN). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AuntoMunMit: nosiokenune B llepuoanueckoi cucreme xumuyeckux siaeMeHToB JI. U.
MenpeneeBa; CTpOCHHE aTOMa; HaXOXKJECHHE B mpupoae. Pu3nvecKkrne U XMMHYECKHUE CBOMCTBA
amoMuHus. AM(OTepHbIe CBOWCTBA OKCH/IA U THAPOKCUIA aTFOMUHUS.

Kenezo: nonoxenne B Ilepuonuueckoit cuUCTEME XHUMHYECKHX  3JIEMEHTOB
J. 1. MeHnneneeBa; CTpoeHHE aToMa; HaxXOXACHHE B npupone. Pu3nUecKre U XUMUYECKHE
cBoiicTBa xene3za. Oxcuapl, ruapokcuabl u conu xkeneza(ll) u xeneza(Ill), ux cocras, cBoiicTBa
Y TIOJTy4YCHHUE.

XUMUYECKUH HKCIIEPUMEHT: O3HAKOMIIEHHE ¢ 00pasllaMu METasIOB U CIIJIaBOB, MX
(GU3NYECKUMH  CBOMCTBAMM;, H3YYEHHE PE3YJIbTaTOB KOPPO3UH METALIOB  (BO3MOXKHO
UCIIOJb30BAaHUE BUICOMATEPUATOB), 0COOCHHOCTEH B3aMMOICHCTBUS OKCUIA KAJIbLIUA U HATPUS
C BOJIOM (BO3MOJKHO HCIIOJIb30BaHNE BUACOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI;
mporiecca TOpPEeHHs JKeje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHUE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHMUS KAU€CTBEHHBIX PEAKIIM HAa MOHBI (MarHusl, KaJIbIIHsl, AIFIOMUHUS, IIUHKA,
xene3a(ll) u sxemesa(Ill), memu(Il)); mabmiogeHwMe u omMHcaHWE MPOIECCOB OKpAIIMBAHUS
IJIAMEHU MOHAMM HATpWsl, KAl W KaJbIMs (BO3MOXKHO HCIIOJIB30BAHHE BHICOMATEPHAIIOB);
uccienoBanne aM()OTEpHBIX CBOMCTB THAPOKCUAA aTIOMUHUS U TUAPOKCUIA IIMHKA, pPEIICHUE
AKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxkHelme MeTaJuTbl U UX COEAUHEHUS.

XuUMHUS ¥ OKpYyXKarolas cpena

HoBsie Matepuainibl 1 TexHosorMu. BeliecTBa U Mateprasibl B MOBCEIHEBHON KU3HU
yesnoBeka. XUMHUs U 310pOoBbe. be3onacHoe UCIOJIb30BaHUE BEILECTB U XMMUYECKUX PEAKLUUN B
obiTy. IlepBas momoImp NMpU XUMHUYECKHX OKOTaX M OTpaBieHUsAX. OCHOBBI 3KOJIOTHYECKOM
IPaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpyKawmleld cpeasl (mpeaenpHas AOMycTUMAast
koHueHtpaius Bemects — [1JIK). Pons xumuu B pemmennn 3KoI0ruuecKux mpoosiem.

[IpupoaHbIe UICTOYHHUKYU YTIEBOJOPOIOB (Yroib, MPUPOTHBINA Ta3, HEPTH), MPOTYKTHI
UX MepepadOoTKU, UX POJIb B OBITY U IPOMBIILICHHOCTH.

XVUMUYECKUN OSKCIEpUMEHT: H3yueHHEe O0pa3loB MaTepuajoB (CTEKJIO, CIUIABbI
METaJUIOB, MOJUMEPHBIC MAaTEPHAITHI ).



MexrpeaMeTHbIE CBA3H

Peanuszamuss MeXnpeIMeTHBIX CBs3€d IpU  HM3ydyeHMM XuMuMM B 9  Kkiacce
OCYILIECTBIISICTCSI Yepe3 HCIOJIb30BAHUE KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX MOHATHH, TaK M
HOHATHH, SBIIAIOIUXCA CUCTEMHBIMU ISl OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOT'O LIUKJIA.
Peanuzanus MeXnpeaMETHBIX CBA3EH MPU U3yUYEHUU XUMHUU B 9 Kilacce OCYyIECTBISETCS Yyepes
UCIIOJIB30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbIX IMOHATUH, TaK W IOHATHH, SBIAIOIIUXCS
CUCTEMHBIMU I OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0me ecTeCTBEHHO-HAay4YHBIE TOHATHS: HAY4YHBIH (haKT, TUIOTE3a, 3aKOH, TEOpWs,
aHanu3,  CHHTEe3,  Kiaccu(uKkauus,  MNEepUOAUYHOCTb,  HAONIOJIEHHE,  HKCIEPUMEHT,
MOJICIMPOBAHKE, U3MEPEHHE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(heKT, TeXHOIOrHs, MaTepHuaibl.

®usnka: MaTepusi, aTroM, >3JEKTPOH, INPOTOH, HEUTPOH, HOH, HYKJIWJA, HW30TOIIbI,
PaaUOAKTUBHOCTb, MOJIEKYJIAa, OJJIEKTPUYECKUN 3apsl, I[POBOJHUKH, IIOJYIPOBOJHHUKY,
TMRJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBA, ras,
pacTBOp, PpacTBOPUMOCTb, KpUCTaJUIMYECKass pelETKka, CIUIaBbl, (U3UUYECKUE BEIHYUHBI,
€MHULIBI U3MEPEHHU s, KOCMUYECKOEe IPOCTPAHCTBO, MIaHEThI, 3BE3/1bl, CoHIIE.

Buonorus: ¢porocunres, apixanue, buocdepa, skocrucreMa, MUHEpaJIbHbIE YI0OpEHUs,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE IOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOTUINBO, BOJHBIE PECYPCHI.

[INIAHMPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O TTIPE/IMETA «XUMUSA» HA
YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHNA

B cootBerctBumn ¢ ®I'OC B X0A€ u3ydeHUs npeamera «XUMHUS» YHaIUMUCS IPEANoaraeTcs
JOCTH)KEHHE COBOKYITHOCTHM OCHOBHBIX JIMYHOCTHBIX, METANpPEIMETHBIX W TMPEIMETHBIX
pEe3yJIbTaTOB.

JIMYHOCTHBIE PE3VJIbTATbBI

JIM9HOCTHBIE PE3yJbTaThl OCBOCHHUS IMPOrPaMMBI OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JOCTUTAOTCS B X0/1¢ 0O0yUeHHs] XUMHH B €IUHCTBE yUYEeOHOW M BOCIHMTATEILHOU NESTEIBHOCTH
Opranuzaiiui B COOTBETCTBHH C TPAJAUIMOHHBIMHU POCCHHUCKUMH COIMOKYJIbTYPHBIMH U
JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, TPUHSATHIMH B OOIIECTBE TNpaBWIAMH H HOPMaMHU
MOBEJICHUST M CIIOCOOCTBYIOT TIPOIlECCaM CaMOIIO3HAHMS, CAMOPAa3BUTHS W COIMAIU3AINN
00yYaroIIMXCsl.

JIM9HOCTHBIE Pe3yIbTAThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIC B YaCTH:

IIaTpnoTHYecKOro BOCIIMTAHUS

1) HEHHOCTHOrO OTHOWIEHUS K OTE€YECTBEHHOMY KYJbTYpHOMY, MCTOPHYECKOMY H
HAayYHOMY HACJIEIUI0, NOHMMAaHMUsA 3HAYECHHS XHMHUYECKOM HAYKH B JKM3HH COBPEMEHHOIO
o011ecTBa, CIIOCOOHOCTH BJaJeTh JTOCTOBEpHOW MH(pOpManueil O MepeoBbIX AOCTIKEHHUIX U
OTKPBITUSIX MUPOBOH M OTEYECTBEHHOW XHMMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAaHUAX 00
YCTPOMCTBE MUPA U OOIIECTBA;

I'pa:xknaHckoro BOCHUTaAHUSA

2) nIpeICTaBIEHNs O COLMAIbHBIX HOpMaX M MPaBUIIAX MEXINYHOCTHBIX OTHOLIEHUH B
KOJUICKTUBE, KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
UCCIIeI0BAaTEIbCKON, TBOPUECKOM U APYTruX BUAAX JAEATEIBHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM
COBMECTHOH ACATCIIBHOCTU IPHU BBIIIOJHCHUU yqe6H51x, IIO3HABAaTCIBbHBIX 3aJa4, BBIIIOJIHCHHUH
XUMHUYECKHX SKCIEPUMEHTOB, CO3/IaHUM YUYEOHBIX NMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
Y B3aUMOINOMOIIM B Tpoliecce ATOH Y4eOHOH NesATeNbHOCTH; TOTOBHOCTH OILIEHHWBAaTh CBOE
MIOBEJCHUE U IOCTYIKM CBOMX TOBAPUIIEH C IO3ULMUU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4ETOM OCO3HAHUS MTOCJIEICTBUI MOCTYIIKOB;



IleHHOCTH HAYYHOI'0 MO3HAHUS

3) MHpOBO33pEHUECKHMX IPEJICTaBICHUH O BEIIECTBE W XMMHYECKOM peakluy,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAayKHM U COCTaBISIOIIUX OCHOBY JJIst
NOHUMAHUS  CYIIHOCTH HAyYHOH KapTUHBl MHpa; TpEACTaBICHUH 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJIOBEKa ¢ MPUPOJHONW CPeoi, O posiu
XMMHH B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTeNbHBIX MOTHBOB, HANpaBJICHHBIX Ha IOJy4Y€HHE HOBBIX 3HAHUM IO
XUMHUHU, HEOOXOAMMBIX JJIs1 00bACHEHHUS HAOJII01aeMBIX IPOLIECCOB U SIBIICHUIA;

5) mo3HaBaTenbHOW, WH(GOPMAIMOHHON W YHTATENBCKOW KYyJIbTYPHI, B TOM YHCIIE
HaBBIKOB CAMOCTOSITENIbHOH pPabOThl € Y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEpaTypoi,
JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

6) wHTEepeca K OOY4YEeHHI0O ¥ TIO3HAHUWIO, JFOO03HATETHLHOCTH, TOTOBHOCTH |
CIOCOOHOCTH K C€amMOOOpa30BaHHUIO, IMPOEKTHOW M HCCIEAOBATEIbCKOW JESATEIBHOCTH, K
OCO3HAaHHOMY BBIOOPY HaNpaBIECHHOCTU U YPOBHS 00y4YeHHUs B JaTbHEHUIIEM;

®opMHPOBaHNUS KYJIbTYPbI 310POBbS

7) oco3HaHUs LIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3/0pPOBBIH 00pa3 >KWU3HHM, OCO3HAHUS TOCIEACTBHHA W HETPHUATUS BPEIHBIX
NpUBbIUEK (yHoTpeOJIEHUs] aJKOTOJsl, HAPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIOJICHHS
npaBui 0€30MacHOCTH TPU OOpalIeHWH C XMMHYECKHMMHU BEIIECTBAMH B OBITY M peajbHOM
KH3HU;

TpyaoBoro BocnuTaHusA

8) mHTepeca K MPAaKTHUYECKOMY H3Y4YeHHUIO mpodeccuid W TpyJa pPa3IUdHOrO Poja,
yBaXEHHE K TPydy M pe3yibTaraM TPYIOBOW MJESITENbHOCTH, B TOM YHCJIE Ha OCHOBE
MNPUMCHCHHUA TIPECAMCETHBIX 3HAaHUU 110 XUMHUH, OCO3HAHHOIO BBI60pa HHI[HBHI{y&J'II;HOﬁ
TPAEKTOPUH MPOJOJDKEHUSI 00pa30BaHUSA C Y4ETOM JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHH, OOINECTBEHHBIX HWHTEPECOB MW TMOTPEOHOCTEH; ycremHoW mnpodeccnoHaIbHON
NESTeNbHOCTH W Pa3BUTHS HEOOXOIWMBIX YMEHHH; TOTOBHOCTh aJalTHPOBAThCS B
npodecCHoHaNbHOM cpene;

IKOJIOTHYEeCKOr0 BOCIIMTAHUS

9) sKoJIOrNYeCcKHU 11e7ecO00pa3HOr0 OTHOILEHHSI K IPUPO/E KaK MCTOYHMKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHHWS, MOHMMAaHMS IIEHHOCTH 3J0POBOTO M 0e30macHOro odpasa
KHU3HH, OTBETCTBEHHOI'O OTHOLIEHHS K COOCTBEHHOMY (DU3MYECKOMY U IICUXHYECKOMY
3/I0POBBIO, OCO3HAHMS IICHHOCTU COOJIOACHUS MpaBMil 0€30MacHOr0 MOBEACHHS HpU padoTe C
BEIIIECTBAMM, a TAKXKE B CUTYaLUsIX, YIPOKAIOLIUX 3/10POBbIO U KU3HU JIIOACH;

10) crmocoOHOCTH TNPHUMEHSATh 3HAHUS, TMOJIy4aeMble IMPH HM3YYCHUU XHUMHH, IS
pelieHusl 3a/ad, CBA3aHHBIX C OKPYXKAIOWIEH NPUPOJHONW Cpeqod, IMOBBIIEHUS YpPOBHS
HKOJIOTHUECKOW KYJBTYPBl, OCO3HAHHs TIJIOOATBHOTO XapakTepa SKOJIOTHYECKUX IpoOJieM H
IyTel UX pelieHus OCPeCTBOM METOI0B XUMHUU;

11) 5K0IOrMUECKOro MBIIUIEHUS, YMEHUSI PyKOBOJICTBOBATHCSI UM B IIO3HABATEIBHOM,
KOMMYHHKATUBHOM U COLMAJIbHON MPAKTUKE.

METAIIPEMETHBIE PE3VYJIbTATHI

B coctaBe MerampeaMeTHBIX pe3yJIbTAaTOB BBLACISAIOT 3HAUYMMbIE Ui (POPMUPOBAHUS
MUPOBO33peHUsl OOlLIeHAYYHbIE TOHATUS (3aKOH, T€OpHUs, MPHUHLMUII, TUIIOTe3a, (PaKT, cucTema,
IPOIIECC, SKCIEPUMEHT U [p.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABIECHUE O
[IEJIOCTHOW HAy4YHOH KapTHHE MHUpa, U YHHMBEpCAJIbHbIE y4ueOHbIE NeHCTBUA (TO3HABaTeNbHbBIE,
KOMMYHUKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpbIE oOecrnednBaroT (popMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIFHOMY IIJIAHWPOBAHHUIO M OCYIIECTBICHUIO YIEOHON JEATEIIbHOCTH.

MertamnpeaMeTHble pe3ybTaThl OCBOCHUSI O0pa3oBaTeIbHON MPOrpamMMbl 10 XUMHHU
OTPa)KaroT OBJIAJICHUE YHUBEPCAIbHBIMU [TO3HABATEILHBIMU JEHCTBUSAMM, B TOM YHUCIIE:



ba30BbIMH JTOrHYeCKHUMH e CTBUAMH

1) yMeHHeM MCHOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS! TIPU OCBOCHUHU 3HAHMU:
pacKpbIBaTh CMBICT XHUMHYECKHX TIOHATHH (BBIOENATH WX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBA3b C JPYTUMH MOHATHUAMU), UCHOIB30BATh MOHATHUS A OOBSICHEHHS
OTHCNBHBIX (DaKTOB W SIBIICHW; BHIOMPATh OCHOBAaHWS W KPUTCPUH JUIA KIACCHU(PHUKAINN
XMMHUYECKHUX BEIIECTB M XMMUYECKUX PEAKIM; YCTaHABIMBATh MPUUYNHHO-CIICACTBEHHBIC CBS3H
MEXIy 00bEeKTaMH M3YYCHUS; CTPOHUTH JJOTHYECKIE PACCyXIeHHS (MHIYKTHBHBIC, JISTyKTHBHBIE,
10 QHAJIOTHH); JAeJaTh BBIBOJBI M 3aKIIIOUCHHUS;

2) yMEHHWEM TIPUMEHATH B TIpollecce TMO3HAHUS TOHATUS (TPeIMETHBIE W
METalpeIMETHbIE), CUMBOJHMYECKHE (3HAKOBBIE) MOJENHM, HCMHOJb3yeMble B  XHMUH,
peoOpa3oBHIBATh IHUPOKO MPUMEHSIEMbIE B XUMUHU MOJICITbHBIC MTPEICTABICHUS — XUMUYECKUH
3HaK (CUMBOJ 3J€MEHTa), XUMHuYeckas (opMyiia M ypaBHEHHE XUMHMYECKOH PEaKUUu — TMpHU
pelIeHIH y9eOHO-TI03HABATEIBHBIX 33/1a9; C YUETOM ITHX MOICIBHBIX MPEIICTABICHHUIA BBISBIISTH
U XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKUA M3YYaeMbIX 0OBEKTOB — XMMUYECKHUX BELIECTB U
XAMHAYECKUX PEAKIWi; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-CIICJICTBEHHBIC CBSI3U U
OPOTUBOPEUMs B M3y4YaeMbIX MpolleccaX M SBICHUAX; MpeasiaraTh KPUTEPUU JUIS BBISBICHUS
3THX 3aKOHOMEPHOCTEH U MPOTUBOPEUNI; CAMOCTOSTENIbHO BBIOMPATh CIIOCO0 peleHus] yueOHOM
3aaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB pELICHHUs, BBHIOMpaTh Haubojee MOIXOMALIMNA C
y4ETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB);

Ba3oBbIMH HcciIe10BaTeIbCKUMH 1€HCTBUSIMH

3) yMeHuHeM WHCHOJIb30BaTh IIOCTABJIECHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA
NO3HAaHUS, a TaKKe B KauyecTBE OCHOBBI JUIsI (DOpMUPOBaHMS THIOTE3bl IO MPOBEpPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHUH;

4) mnpuoOpereHHe OIbITa MO IUIAHUPOBAHUIO, OPraHU3aLUUd M  IPOBEACHUIO
YUEHHUYECKUX HKCIEPUMEHTOB: YMEHHE HaONI0IaTh 3a XOJOM IPOIECcca, CaMOCTOSTEIHHO
IPOTHO3MPOBATh €ro pe3ynbTaT, (opMysInpoBaTh OOOOIIEHHS M BBIBOJABI IO pe3yjbTaTaM
IPOBEAEHHOIO OMbITA, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOJIETAHHOM paboTe;

Paboroii ¢ nnpopmanmei

5) yMmeHueM BbIOMpATh, AaHAJIM3UPOBATh W HUHTEPNPETUPOBATH HH(POPMALIUIO
pa3NUYHBIX BUAOB M (POPM MPEICTABICHHUS, TMOITYYaeMYyI0 W3 Pa3HBIX MCTOYHHUKOB (HAay4dHO-
HOMyJIsipHAsl  JIUTepaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpPaBOYHBbIE IOCOOUSA, pPECypChI
WuTepHeTa); KpUTHUECKU OLIEHUBATH MPOTUBOPEUYHUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

6) yMeHHMEM INPUMEHATh Pa3IMYHble METOJAbl M 3alpochl MPH IOMCKE U OTOOpe
UHPOPMALIMM U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIMMBIX [UIS BBIIOJHEHUS YYEOHBIX H
[I03HABATEJIbHBIX 3aJ1a4 ONpPe/IeIEHHOrO THUIA; MPUOOPETEHHUE OIbITa B 00JaCTH MCIIOJIb30BaHUS
UH(POPMALMOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTUH,  OBNAJCHUE  KYJbTYpOW  aKTUBHOTO
UCIIOJIb30BAaHUs PA3IMYHBIX ITOMCKOBBIX CHUCTEM; CaMOCTOSATENBHO BBIOMpATh ONTHUMAJIbHYIO
dopMmy mnpezacraBieHus UHPOPMALMU M WLTIOCTPUPOBATH pEIIaeMble 3a/1a4l HECIO0KHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu ¢popmamu rpaduKu U UX KOMOUHAIMSMU;

7) yMeHHMEM UCHOJb30BaTh W  aHaJIM3UpPOBaTh B Ipolecce Yy4eOHOM U
UCCIIeI0BATEIbCKON JIeATEIbHOCTH WMH(POPMALMI0 O BIUSHUM HPOMBIIIJIEHHOCTH, CEIbCKOIO
XO3sICTBa M TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOLIEH MPUPOAHON CPEeIbl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH e CTBHSIMHI

8) ymeHueM 3aJaBaTh BONPOCH! (B XOA€ IUAIOra W/WINW TUCKYCCUM) IO CYIIECTBY
oOcyxgaeMoil Tembl, (POPMYIMpPOBaTH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBINOJIHEHUS
HpeIoKEHHOH 3a/1auH;

9) npuobpereHHe OmbITa NPE3EHTAIMU PE3YyJIbTATOB BBIMOJHEHUS XWMHUYECKOTO
JKCHEepUMeHTa (J1abopaTOPHOro OmbITa, Ja0OpaTOpPHOM pabOTHI MO HCCIIEAOBAHUIO CBOMCTB
BEIIIECTB, y4eOHOTO MPOEKTA);

10) 3aMHTEpPECOBAaHHOCTb B COBMECTHOM €O CBEPCTHHKAaMM I1O3HABATEJbHOW U
UCCJIEJIOBATEIbCKON NI€ATENbHOCTH MPU PELICHUHM BO3HUKAIOIMIMX NpoOJieM Ha OCHOBE yudéra
O0IIMX HMHTEPECOB U COIJacoBaHMs NO3MLUH (00CyXaeHus, OOMEH MHEHUSIMH, «MO3TOBBIE
IITYpMBD», KOOPIAWHAIIAS COBMECTHBIX JICHCTBHIA, ONpeesieHIe KPUTEPHUEB TI0 OLEHKE KayecTBa
BBITIOJTHEHHOH paboThI U Ip.);

YHuBepcaabHbIMU PeryJsITHBHBIMH JAeiiCTBUAMU



11) ymeHMeM CcaMOCTOSITEIbHO ONpPENeNsiTh LEeNu JeATENbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JEATEIIBHOCTD,
BbIOMpaTh Hauboiee 3(ddekTuBHBIE cHOCOOBI pelieHust y4eOHBIX M IO3HaBaTEIbHBIX 3a/ad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTHUPOBATh NPEJIOKEHHBIN alropuT™M AEUCTBUIM INpH
BBIMOJIHEHUM 33JaHUNA C Y4ETOM IIOJyYeHHMsS HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJyUEHHOTO pe3yJIbTaTa 3asBICHHOM LeNH;

12) yMeHHeM HCIONB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, TIpeJiaraeMble B YCIOBUH
3a1aHUM.

I[TPEAMETHBIE PE3VJIbTATBI

B cocraBe mpenMeTHBIX pe3ysNbTaTOB IO OCBOCHHUIO O0S3aTEIIBHOTO COJEpKaHMUS,
YCTaHOBJICHHOTO JIaHHOW TMpUMEpHON pabodeld mporpaMMoi, BBIACISIOT: OCBOCHHBIE
0o0ydJaronMucs Hay4dHbIC 3HAHUS, YMEHHUS W CIHOCOOBI JEUCTBHM, crenupuyecKue s
npeaMeTHOH o0nacTu «XHUMHS», BHIBI JEATEIBHOCTH MO MOJYyYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETALNH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIHSX.

[IpeameTHBIE  PE3yNbTaThl  OTpPaXarOT CHOPMHPOBAHHOCTH Y  OOYyYarONIUXCs
CIEAYIOLIUX YMEHHUM:

8 knnace

1) packpvisameb cmbici OCHOBHBIX XUMHYECKHX TIIOHATHH: aTOM, MOJEKYyJa,
XUMHYECKUI SJEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OIHOpPOAHAs U
HEOJHOPO/IHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAsi W MOJIEKYJISIpHAs Macca, KOJIUYECTBO
BEIIECTBa, MOJb, MOJSIpHAs Macca, MaccoBas [OJII XUMHYECKOTO d3JeMEHTa B COSAMHEHUU,
MOJISIPHBIA O00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHIATEIEHOCTh, CTEIECHBb
OKHCIICHHUS, XUMHUYECKas peakius, KiaccuuKaius peakiuii: peakinu COSAMHEHHS, PeaKluu
pa3oKeHUs, PeaKkIuu 3aMElIeHHs, peakiuu OOMeHa, 5K30- M JHIOTEPMUYECKHE pPEaKIuH;
TEIUIOBOH A dEeKT peakiuu; Iapo aToma, SJIEKTPOHHBIN €0 aTomMa, aTOMHasi OpOUTalb, paanycC
aToOMa, XMMHYECKasl CBS3b, MOJSIPHAS W HEMOJSPHAS KOBAJICHTHAsI CBS3b, MOHHAS CBSI3b, WOH,
KaTHOH, aHUOH, PACTBOP, MAaCCOBasl J10JI BELIECTBA (IIPOLIEHTHAs KOHIIEHTPAIHs) B PACTBOPE;

2) unnocmpuposéams B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKHX MOHATUM (cM. 1. 1) u
MPUMEHSATH 3TH MOHSATHUS MPU OMHMCAHUU BEIIECTB U UX MPEBPAILECHUII;

3) ucnonwvzoeams XUMHUUYECKYI0 CHMBOJIMKY ISl COCTaBICHHS (HOpMYJ BEIECTB H
YPaBHEHUN XUMHUUYECKUX PEAKLIUN;

4) onpedensimeb BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCAMHCHUSX; CTCIICHb
OKHCJICHUS SJIEMEHTOB B OMHAPHBIX COENUHEHUSX; MPUHAAICKHOCTH BEIIECTB K OMPEIeIEHHOMY
KJIACCy COCAMHECHHWU TO QopMyJsiaM; BHJ XUMHUYECKOW CBSI3W (KOBAJICHTHAs W WOHHAS) B
HEOPTaHUYECKUX COCAMHEHUSX;

5) packpvieamv  cmwicn  Ilepmomumueckoro  3akona J[. WM. Menxaeneesa:
JEMOHCTPHUPOBATh MOHMMAHUE MEPUOTUIECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHX DJIEMEHTOB
OT uX TmoJiokeHHst B lleprogmueckoll cHCTEMe; 3aKOHOB COXpPAHEHHsI MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYeHHs, 3aKoHa ABOrajpo; OMNHCHIBaTh U
XapakTepu3oBaTth TaOnmuHyl0 (opmy IleprHogmyeckoll CHUCTEMBI XHMHYECKHX DIIEMEHTOB:
pa3nuuaTh MOHSATHS «riaBHas moArpymmna (A-rpynma)» u «mnobounas nmoarpynmna (b-rpymma)y,
MaJible ¥ OOJIBIIME MEPHOMbI; COOTHOCUTHh 0003HAUCHHsI, KOTOPhIE UMEIOTCS B TaOIUIe
«Ilepuonnyeckass cucremMa xumuueckux odnemeHToB JI. WM. MenneneeBa» ¢ 4YHMCIOBBIMHU
XapaKTepUCTHKAMU CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB W 3apsl siapa, oOiiee
YHCIIO 3JIEKTPOHOB M pacrpeieNieHUe X MO JIEKTPOHHBIM CIIO0SIM);

6) Kraccuguyupoéamv ~ XUMHUYECKHE  DJIEMEHTHI; HEOPTaHWYECKHE  BEIIEeCTBA;
XUMHYECKHE Peakiuu (110 YUCITYy U COCTaBy yYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TETNIOBOMY
adpdexry);

7) xapakmepuzosamv  (onucvligams) O0OIUE XUMHYECKHE CBOWCTBA  BEIECTB
pPa3IUYHBIX KIJIACCOB, TMOATBEPXkJas ONMUCAHWE TPUMEPAMHU MOJICKYJISIPHBIX ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUi;



8) mpocHo3uposams CBOICTBAa BEUIECTB B 3aBUCUMOCTH OT HX KAauyeCTBEHHOIO
COCTaBa; BO3MOXKHOCTHU MPOTEKAHUSI XUMUUECKUX MTPEBPAILEHHUH B Pa3INYHbIX YCIOBUSAX;

9) éviuucasimMb OTHOCHTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MacChl BEIIECTB;
MacCOBYIO JOJI0 XMMUYECKOTO 3JIEMEHTa N0 (OpMyJie COEANHEHHS; MAaCCOBYIO JOJIIO BEIIECTBA
B PacTBOpE; MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOH peaKIii;

10) npumensims OCHOBHBIE ONIEpALMM MBICIUTEIBHOW AEATENBHOCTH — aHAIu3 U
CHHTE3, CpaBHEHHE, O0OOIIEHHEe, CHCTEeMAaTH3alUI0, KJIACCHU(UKALNIO, BBISBICHHUE MPUYNHHO-
CIIEZICTBEHHBIX CBsI3el — M H3yYEHHUs CBOMCTB BEIIECTB M XMMHYECKHX pEaKIHii;
€CTeCTBEHHO-HAyYHbIE METOABI TO3HAHHS — HAOJIOACHUE, M3MEpPEHHE, MOICITUPOBAHMUE,
SKCTICPUMEHT (PEaTbHBIM U MBICTICHHBIN );

11) cnedoéams mpaBuiaaM TOJB30BAHUS XUMHUECKOW TOCYIOW M J1a00paTOPHBIM
o0opyIOBaHHEM, a TakKe MpaBWIaM OOpallleHHs C BEIIeCTBAMH B COOTBETCTBHM C
UHCTPYKLUHUSAMHU TI0 BBIIOJHEHHUIO JAaOOPAaTOPHBIX XMMHUYECKHUX OIBITOB M0 TOJyYEHHIO H
cobupaHnio ra3000pa3HBIX BEMIECTB (BOJAOPOAA M KHUCIOPOJA), MPUTOTOBJIEHUIO PACTBOPOB C
ONpEIEIEHHON MacCOBOM JI0JIEM PAcCTBOPEHHOIO BEIIECTBA; IUIAHUPOBATH U IIPOBOAMTH
XMMHUYECKHE SKCIIEPUMEHTHI 0 PACIO3HABAaHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOUIBIO
UHJIMKAaTOPOB (JIaKMyC, (heHOIPTaTeHH, METUIOPAHXK U Jp.).

9 kjaace

B cocraBe mpeaMeTHBIX pPe3yJbTAaTOB IO OCBOCHHUIO 00S3aTEIBLHOTO COJEPIKaHUS,
YCTAaHOBJICHHOTO JIAHHOW MNPUMEpPHOH pabouell MporpaMMoil, BBIICNISIOT: OCBOCHHBIC
oOy4JarlolMMuUCs Hay4YHble 3HAHUS, YMEHHUS M CIOCOOBI JAeicTBUi, crneuuduueckue s
npeaMeTHOW o0macTh «XHUMHS», BHIBI JCSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpeTaln, IpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX U HOBBIX CUTYAIIUSX.

[IpenmerHbie  pe3ynbTaThl MPEACTABICHBI  OTPAXKAlOT CHOPMUPOBAHHOCTH
oOy4aromuxcs CIeAyOIIX YMEHHN:

1) packpvieams cmbici OCHOBHBIX XUMHYECKHX TOHATHN: XHUMHUYECKUW JJIEMEHT,
aTOM, MOJIEKYyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEIPHOCTh, CTEIECHb OKUCIICHUS, XHUMHYECKas pEaKius, XUMUYECKas CBs3b,
TEIUIOBOI 3P PEKT peakiyu, MOJib, MOJIIPHBIA 00BEM, PACTBOP; JIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAs] JUCCOIUAIMS, DPEAKIMH HWOHHOTO OOMEHa, KaTallu3aTrop, XUMHUYECKOe
paBHOBecHe, oOpaTuMble U HeoOpaTHMblE pPEaKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKuuu, OKHCIUTENb, BOCCTAaHOBHUTENb, OKHCIEHHE W BOCCTAHOBJIICHHE, aJUIOTPOIIHS,
aM(bOTEepHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAs, MOHHAsS, META/NIMYecKas), KpUCTAJUIMUECKas
pemérka, KOppO3Ws METAJJIOB, CIUIABBI, CKOPOCTh XHMHYECKOW peaklud, NPeeIbHO
nonyctumast koHneHnTpanus (I1JIK) Bemectna;

2) unnocmpuposéams B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX MNOHATHM (cM. 1. 1) u
NPUMEHATH 3TH MOHSATHUS MPU ONMHMCAHUU BEIIECTB U UX MPEBPALLCHUII;

3) ucnonvzoeams XUMHUUYECKYIO CHMBOJIUKY ISl COCTaBICHHs (HOpMyJ BEILECTB H
YpPaBHEHUN XUMHUUYECKUX PEAKIIU;

4) onpedensimv BAJECHTHOCTb U CTENEHb OKHUCJICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IMYHOTO COCTaBa; MPUHAAJIC)KHOCTh BEIIECTB K ONpeAeNEHHOMY Kiaccy
COeMHEHMH o (hopMyiaM; BHUJI XUMHUYECKOHN CBs3M (KOBaJCHTHAs, NOHHAS, METAJLTUYECKAsl) B
HEOPraHUYECKUX COENMHEHUSX; 3apsj] HMOHA MO XUMHUYECKOW (opmyle; XapakTep Cpelasl B
BOJHBIX PAacTBOpPax HEOPraHWYECKUX COCOUHEHHM, THUIl KPUCTAIUIMYECKOW  PEIIETKU
KOHKPETHOT'O BEIIECTBA;

5) packpvisamv  cmuicn  llepuogmueckoro 3akona J[. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBAaTh W XapaKTepU30BaTh TaOMUYHYIO (dopMy
[Teproanaeckoil CUCTEMBl XMMHUYECKUX DJIEMEHTOB: pa3iNyaTh MOHSTHUS «TJABHAs MOJTrPYyTIa
(A-rpynma)» u «mo6ounas noarpymnmna (b-rpynmna)», maibie U O0JbIIME TMEPHOJIBI; COOTHOCHUTH
0003Ha4YCHHS, KOTOPBIC UMEIOTCSI B IEPUOAMUYECKON TaOJIUIIE, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l A1pa, 00Illee YUCIIO AJIEKTPOHOB U
pacmipe/elieHue BX MO 3JIEKTPOHHBIM CJI0SIM); OOBSCHATH OOIIHE 3aKOHOMEPHOCTH B H3MCHCHHUH
CBOICTB 3JIEMEHTOB U MX COEIMHEHMI B IpeleiaxX MalbIX MEPHOAOB U TJABHBIX MOATPYMI C
y4ETOM CTPOCHHUS UX aTOMOB;



6) kraccuguyupoéamv ~ XUMHYECKHE  OJIEMEHTHI; HEOPraHWYECKHE  BEIIEeCTBa;
XMMUYECKHE Peakluu (110 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKLIUU BEIECTB, MO TEIJIOBOMY
3 QeKTy, 10 U3MEHEHUIO CTENICHEW OKUCICHUS XMMUYECKHX 3JIEMEHTOB);

7) xapaxmepu3zoeamsb (ONMUCHIBATH) O0OIIME U CTICIIM(PUICCKNE XUMUYECKUE CBOMCTBA
IPOCTBIX M CIOKHBIX BEIECTB, MOATBEPK/Iasi OMUCAHUE NMPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX
YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

8) cocmasnsimb ypaBHEHHs 3JIEKTPOJIUTHUECKON OUCCOLMALMHN KHUCIOT, LIEIOYEH U
coJiell; TIOJHBIE U COKpalIEHHbIE YpaBHEHHs peaklUi MOHHOTO OOMEHa; ypaBHEHHS pPEaKIHid,
MOJTBEPXKJAIOUINX CYLIECTBOBAHUE TI'€HETHMUYECKON CBS3M MEXAYy BELIECTBAMH pa3IMUHBIX
KJIaCCOB;

9) packpvisamo CYWHOCMbOKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuuit
MIOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiuii;

10) npoenosupoéams  CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS;
BO3MO>KHOCTH NPOTEKAHUS XUMUUECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;

11) 6viuucnams OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMUYECKOTO 3JIEMEHTA MO0 (opMyJie COEAMHEHUS; MAaCCOBYIO JIOJIO BEIECTBA
B PACTBOPE; MPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKOM peaklnu;

12) credosams TpaBUIaM MOJIB30BAHHUSA XHMHUYECKON MOCynoil M 1a00paTOpHBIM
o0OpyJIOBaHMEM, a TakXKe MpaBWiIaM oOOpalleHHs C BEIIeCTBAMM B COOTBETCTBHM C
WHCTPYKLUUSMU IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OMNBITOB IO IMOJYYEHUIO H
coOMpaHHIO ra3000pa3HbIX BELIECTB (AaMMHAKa U YIIICKUCIIOTO rasa);

13) nposooums peaknuu, MNOATBEPXKAAIOIMINE KAYECTBEHHBIN COCTaB pa3IUYHbBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYyTEM XJIOpUI-, OpOoMMI-, MOIUA-, KapOoHaT-, docdart-,
CHJIMKAT-, CyJb(aT-, THIPOKCU]-UOHbI, KaTHOHbl aMMOHMSI U HOHBI HM3yUEHHBIX METAJUIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

14) npumenssms OCHOBHBIE OIEPAlMA MBICTUTEIBHON NEATENIbHOCTH — aHaIu3 U
CHHTE3, CpaBHEHHE, O000O0IIeHHEe, CHUCTEMaTH3alliio, BbISBICHHE NPUUYUHHO-CIICACTBEHHBIX
CBSA3€M — /U1 M3YyYEHHUs CBOMCTB BEIIECTB M XUMHYECKHX pEaKIMi; eCTECTBEHHO-Hay4yHbIE
METO/bl MO3HAaHHUsS — HaOJI0AeHUE, U3MEpPEHHEe, MOAEIHPOBAHUE, SKCIIEPUMEHT (peabHbIN U
MBICJICHHBIH ).

CXEMBI ITOCTPOEHUS VHEBHOI'O KYPCA

Jannass mporpamMma MO XHUMHH OCHOBHOTO 00Iero ooOpazoBaHusi pa3paboTaHa B
COOTBETCTBUM ¢  TpeOoBaHUsIMH  0OHOBIEHHOTO  DenepambHOr0  TOCYJapCTBEHHOTO
o0pa3oBaTeNnpHOr0 CTaHaapTa OcHOBHOro obmiero obpaszosanus (PI'OC OOO) u ¢ yuérom
[IpumepHOil OCHOBHOW O00pa30BaTENBHONW MPOTPAMMBI OCHOBHOTO OOIIEro o0pa3oBaHUs
(ITOOIT OOO0).

[Iporpamma HampaBieHa Ha (OPMHUPOBAHUE ECTECTBEHHO-HAyYHOW TI'PaMOTHOCTH
yYaluxcs M OpPraHM3alMI0 M3y4eHHs OWOJIOTMH Ha NIEeATeIbHOCTHOW ocHOBe. B mporpamme
YUUTBIBAIOTCSI BO3MOXHOCTM TmpenMeTa B peanmsanmuun Tpeboanuit OI'OC OO0 «
IUTAHUPYEMBIM, IMYHOCTHBIM U METaNpeMETHBIM pe3yJibTaTaM 00yUYeHHs, a TAKXKe peaau3anus
MEKIIPEIMETHBIX CBSI3€H €CTeCTBEHHO-HAYYHBIX Y4YeOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO
obmero oopa3oBaHusl.

[Iporpamma BKIIOUAET pacHpeaesieHue CoiepKaHusl yueOHOro MaTepuania 1o Kiaccam
U TpUMEpPHBI 00BbEM Y4YeOHBIX YacoB JI1 M3YUYEHMsI DPAa3/eloB M TeM Kypca, a TakKkKe
PEKOMEHYEMYIO IOCIEA0BATENBHOCTh H3YYEHHMsI TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUSA
MIPEIMETHOTO COZAEPKAHUSI C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcsl.

[Iporpamma uMeeT NIPUMEPHBINA XapaKTeP U MOKET CTaThb OCHOBOW ISl COCTaBJICHUS
YUUTENSIMH XUMHH CBOMX pab0YMX MPOrpaMM U OpTaHU3aAIHMH Y



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC (2 u B HeneJ110, Bcero 68 u)

Ne Tema/ OcHoBHOe coiep:kaHHe 10 XapakTepucTHKa ONeKTpOHHBII
KouunvecTBO YacoB TeMaM OCHOBHBIX BH/I0B 06p330BaTCJ'ILHI>II\/'I
n/m ACATECJIbHOCTH YYCHUKA pecypce

Paznen 1. [lepponauansasie xumudeckue moHITrs (20 1)

Tema 1. Xumua —

BajKHas 00J1aCTh
€CTECTBO3HAHMS u
MPAKTHYECKOU
JIEATETHHOCTH

yenoBeka (5 1)

IIpenmer xumuu. Posis xumuu B
JKU3HU 4YeJoBeKa. XHMHS B
CUCTEME HayK. Metons!
MO3HaHUsT B XuMud. Tena u
BEILECTBA. duznyeckue
CBOICTBA BEUIECTB. ATperaTHoe
COCTOSIHME BelecTB. YmucTele
BemectBa u cMmecd. CrocoOs
pasneneHus cMecen.
dusndeckue W XUMHUYECKHE
sBrieHus. [Ipu3Haku U ycnoBus

NPOTEKAHUS XUMHUYECKHUX
peaxuuii. 3HAKOMCTBO c
mpaBuwiIaMyd  O€30MacHOCTH U
npuémMamu paboThI B

XUMHUYECKOM J1a00paTOpHH.

JdemoncTpanum:

1. JlaboparopHoe
obopymoBaHue.

2. Paznuunnie BHBI
XUMHYECKOU MOCYIBI.

3. OOpa3upl  BemiecTB. 4.

Crocobp1  pazmeneHusi cMmecei
(dpunbTpoBaHUE, BHIMApUBAHUE,
JCTHILISIIINS,

xpomarorpadus).
JlaGopaTopHbie "
NpaKkTHYecKue padoThbI
Jlabopamopnuie onbvimol:
Onucanne (busrueckux

CBOMCTB BemlecTB. Pa3neneHue
CMECH C IIOMOIIBI0 MarHuTa.

Ilpaxmuueckue padomot.

Ne 1. TIlpaBmma paboTel B
nmabopaTropuu Y TIPUEMBI
oOpanieHust ¢ J1abopaTOPHBIM
000pyI0BaHHUEM.

Ne 2. Paznenenue cmeceil (Ha
IIPUMEPE OYUCTKH IOBAapPEHHOMU
COJTH)

. PackpeiBaTh  CMBICI
M3y4aeMbIX TIOHATHI.

. PackpeiBath ponb
XUMHMH B TIPUPOJE U KU3HU
YelloBeKa, €& CBA3b C
JIPYTUMHA HayKaMU.

o Paznuuate  4dmcThIe
BEIIECTBA 51 CMECH;
OJIHOPOJIHBIE u
HEOJIHOPOJHBIE CMECH.

. Paznuuate

(I)I/ISI/ILIGCKI/IG U XUMHUYCCKHEC
SIBJICHHUA.

. OrmpenensiTh
MPU3HAKU XUMUAYECKHUX
peakuuii u  yCIOBHUS  UX
MPOTEKaHUSL.

. CrenoBarh
MpaBUIaM MOJIb30BAHUS
XUMMYECKOM  INOCYIOH U
71a60PaTOPHBIM
obopymoBaHHEM, a TaKkKe
npaBWiIaM  OOpalleHus

C XUMHUYECKUMH BELIECTBAMH
B COOTBETCTBHH C
WHCTPYKITUSIMHU 1o
BBIMIOJIHEHUIO NPAKTUYECKUX
pabor.

. [TnanupoBathb u
MIPOBOJIUTH XUMUYECKUI
9KCMEPUMEHT IO H3YYCHHIO
W ONHUCAHUIO (UIMUECKHX
CBOWCTB BEILECTB, CIIOCOOOB
pazzeneHust cMecei
BEIIIECTB.

. Hcnone3oBath  IIpu
BBINOJIHEHUN y4eOHBIX
3aJaHUii W B Ipolecce
HCCIIEI0BATEIBCKON
JIeSITeTbHOCTH
MOITYJISIPHYIO
JIUTEPATypPy XUMHUYECKOTO

CoJIep KaHus,
CIpaBOYHBIE MaTepHabl,
pecypcbl HTepHera.

° BeicTpanBats
Pa3BEPHYTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha
nH(pOPMAITNIO U3 yYeOHHUKA U
CIIPAaBOYHBIX  MaTepHaJioB,

HAay4HO-

POII Xumus 8 knacc
Ypok: 1

Ccpuika: Npeamet
XMMWW. BeLecTBa U X
CBOMCTBA - Xumus - 8
Knacc - Poccuiickas
3/IEKTPOHHAsA WKoNA

(resh.edu.ru)

Ypok: 2

YpOK 2. ynctble
BEelLLeCTBa N CMecCH.
cnocobbl pasaeneHua
cmecein - Xumumsa - 8
Knacc - Poccuinckasn
3/1EKTPOHHAaA LWKONa

(resh.edu.ru)

YpoK: 3
Pusunyeckue un
XUMUYECKUEe ABNEHUA.
NPU3HAKU XUMMUYECKUX
peaKkunin. yciosus
TeYyeHus u
BO3HWMKHOBEHMUA
XUMUYECKUX peaKkLMi -
Xumms - 8 kiacc -
Poccuiickan
3/IEKTPOHHAA LWKOoAA

(resh.edu.ru)




rpaMOTHO HCII0JIb30BaTh
W3Yy4EHHBIN MOHSTUMHBIN
amnmnapar Kypca XUMHH

Tema 2. BemrectBa un
XUMHYECKUE PEeaKIuu
(15 )

ATOMBI u MOJIEKYJIBL.
XuMUdeckue 3JeMEHTEI. 3HaKH
(CMBOJTBI) XUMHYECKHIX
DJIEMEHTOB. IIpocteie u
CIIOKHBIE BellecTBa. ATOMHO-
MOJIEKYJISIPHOE ydeHHe.
Xumuueckast ¢dopmyna.
BanenTHocts aTOMOB

XUMHUYECKHAX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEICCTB.

OTtHOCHTENbHAs aToMHas
macca. OTtHOocuTeNnbHAs
MOJICKYJISIpHAs Macca.
MaccoBasi 1078 XUMHUYECKOTO
JJeMeHTa B COCTMHCHUM.
dusznyeckue U  XUMHUYECKUE
SIBJIICHUSL. XuMuyeckas
peakuusd. IlpusHaku U ycioBUs
MPOTEKAHUS XUMHYECKHUX
peakuii. XUMHUYECKUE
YpaBHEHHUS.

Tunel XUMHYECKUX peakUui
(coenuHeHUs, pa3IoXKeHHUs,
3aMenieHus, oOMeHa). 3aKoH

COXpaHEHHUS] MacChl BEIIECTB.
M. B. JIoMOHOCOB — YyYEHBIN-
SHUUKIIONEANCT.

HemoncTpanuu dusnueckue
ABNIEHUs (pacTUpaHUE caxapa B
CTYIIKE, KUTICHUE u
KOHJEHCalUsi BOABI U T. I.).
Xumudeckue siBieHus (ropeHue
CBEUHM, pa3lOKeHHE caxapa,
B3aMOJICHCTBHE cepHOM
KHACJIOTBI C XJIOPUAOM Oapws,
pas3noxxeHue THIIPOKCHIA
meau(1l), B3aUMOJICHCTBHE
Kenesza c cepoi,
B3aUMOJICHCTBHE  JKejle3a ¢
pactBopom comu  memu(Il)).
Oneit, WUTFOCTPUP YOI
3aKOH  COXPaHEHHMS  MacChl.
JlaGopaTopHbIe U MPaKTHYECKUE
pabotbl JlabopaTopHbIe OIBITHL:

IIpumepsr (hm3uIecKux
ABNIEHUH  (TIJIaBIIEHHWE BOCKa,
TastHUE JIbJIA).

[Tpumepsr XUMHYECKHX
SIBIICHA (npokanBaHue
MEIHON IIPOBOJIOKY,
B3aNMO/ICHCTBUE Mena c
KHCJIOTOH). Monmenn aTOMOB H
MOJIEKYL.

Buviuucnenusn

e IIpumeHATh
€CTECTBCHHO-HAYYHBIC
METOABI TIO3HAHUS (B TOM
qucIe HaOJII0ICHUE,
MOJICTTUPOBAHUE,
SKCIIEPUMEHT) ¥ OCHOBHBIE
ONEpalMK  MBICIUTEIbHON
JIeATeNIbHOCTU (CpaBHEHHE,
KIaccu(uKarws) TUIS
W3Yy4EHUS BCIIIECTB "
XUMHUYECKUX PEAKIUH.

e PackpbeiBaTh  CMBICI
M3y4aeMBIX  TOHATHH U
3aKOHOB M NPUMEHSATH 3TU
MOHATUS TpPU  ONUCAHUU
CBOMCTB BEIIECTB MW WX
MIPEBPALLCHUN.

e Paznnuath
(u3nYecKre U XUMUIECKIE
SIBJICHHS,, OOBICHATH HX
CYIIHOCTh C TOYKHU 3PCHUS
aTOMHO-MOJIEKYJISIPHOTO
YUEHUSI.

e Omnpenenars

MIPU3HAKU XUMHAYECKHX
peakuuii,  yclIoBHs — MX
MIPOTEKAHUSL.

e  OOBACHATEH
CYIIHOCTh (DU3NYECKUX U
XUMUYECKUX  SBIIEHUHA C
TOYKH 3PEHHUS  aTOMHO-
MOJIEKYJIIPHOTO YUCHHS.

e Kunaccudumuposarb
XUMUYECKUE peakuuu (o
YUCIy U COCTaBYy
pearupyrommx H
00pasyIomuXxcs BEMIECTB).

e (CocCTaBiiTh

(hopMyIbI OMHAPHBIX
BEIIIECTB MO BAJICHTHOCTH M
OTPE/IENATh  BaJEHTHOCTh

o popMyIraM BeIIecTs.
e PaccraBisith

K0d(ppuIImeHTHI B
YPaBHEHHSAX  XUMHUYECKUX
peaxuuil.

e Crnenoarb
IpaBUIIaM 10JIb30BAHUS
XUMHUYECKOM TOCYAOH W
N1ab0paTOPHBIM
0o0opymoBaHUEM, a TaKXKe
MpaBWiIaM  OOpaIIeHus

C B€IICCTBaAaMH
B

POII Xumus 8 xitacc
Ypoxk: 4-10.

OO1mas ceplIka: Xmmua
- 8 knacc - Poccuiickas
3/1EKTPOHHAA LLIKOAA

(resh.edu.ru)

YpoK 4. aTombl,
MOJIEKY/1bl U MOHbI.

NpOCTble U

CNOXHble

BELLeCTBA. XUMNYECKNE
3/IeMEHTbI. 3HAKK
XUMUYECKMX
3/1EMEHTOB - Xumma - 8
Knacc - Poccuiickasn
3/1EKTPOHHAaA LWKONA

(resh.edu.ru)

YpokK 5. 3aKkoH
MOCTOAHCTBA COCTaBa

BeLLEeCTB. XMMMYECKME
dopmynbl.
OTHOCUTENbHaA
aToOMHaA n
MOJIEKYNSAPHASA MaAcCChl.
maccoBas 4011
XUMUYECKOIO
3/leMeHTa B
coeanHEeHUU - XMMUA -
8 knacc - Poccminckas
3/IEKTPOHHAA WKoAa

(resh.edu.ru)




— OTHOCHTEITLHOM
MOJIEKYJIIPHOM MAacChl
BCIIICCTB;

— MacCOBOH IO

XMUMHYECKOTO  DJIEMEHTa 10
(hopmyrne coeqrHEHUS

COOTBETCTBHU c
WHCTPYKIUSIMHA o
BBIITOJTHEHHIO
71a00paTOPHBIX
XUMHYECKHX OITBITOB.

e lcnoms3oBaTh TpH

BBITIOJIHEHU U y4eOHBIX
3aJaHuii W B Tpolecce
HCCIIEJ0BATEIIHLCKOM
JCATCIBHOCTU Haquo-
MOMYJISIPHYIO

JUTEPATYPY XUMHUIECKOTO

coJiepKaHusl, CIIpaBOYHbIE
MaTepHalbl,

pecypcebl HTepHerTa.

e BricTpauBath
pa3BEpPHYTHIE NHCHMEHHBIE
U YCTHBIE OTBETHI C OIIOPOH
Ha MH(pOPMAIHIO u3
y4eOHHKa H CIPaBOYHBIX
MaTepUanos, TPaMOTHO
UCIOIb30BaTh W3yUYCHHBIN
MOHSTUHHBINA amnmapar
Kypca XUMHHU

Pa3nen 2. BaxHeiilme npeacTaBUTeH HEOPraHHYeCKUX BellleCTB

(30 1)

Tema 3. Bosayx.
Kucnopon. Ilonstue
00 okcunax (5 4)

Bo3nyx — cmech razos. Coctas
Bo3myxa. Kucmopon — snemenT
U mpoctoe BemecTBo. O30H —

AJJIOTPOITHAS Mou(UKaIns
KHUCJIOpO/Ia. Haxoxnenue
KHCIIOpoa B IpUpo/IE,

(u3nyeckue ©  XUMHYECKHUC
CBOWCTBa (pEaKIy OKHCIIEHHUS,

TOpCHHE). YcnoBus
BO3HHKHOBCHUS "
IIpeKpaIeHus TOpEHUsL.

TTonsarme 00 oxcumax. CriocoObI
HOJ'IyLIeHI/ISI KI/ICHOpO]Ia B

naboparopun "
MPOMBIIIICHHOCTH.
IIpumenenue KHUCIIOPO/Ia.

KpyroBopor  kucmopona B
npupope. TemoBoir  3dpdexT
XMMUYECKOH peaKlnuu, IMOHITHE
0 TEPMOXUMHUYECKOM
YpaBHEHHH, 9K30- u
9HIOTEPMUYECKUX PEAKIHIX.

TommmBo (HedTh, yroabp u
MeTaH). 3arpsi3HeHHe BO3/yXa,
CIOCOOBI €T0 MpelOTBPALICHUS.

Ycunenue MapHUKOBOTO
addexkra, paspyuieHue
030HOBOTO CIIOSI.
JemMoHcTpanuu

BzaumogeiicTue dhocdopa,
cepsl M Kele3a ¢ KUCIOPOIOM
(BO3MOXKHO UCIIONIb30BaHUE

BHICO-OMBITOB). OmpeneneHne

e  PackpeiBath cMmbIC
M3y4aeMbIX  TIOHATUH |
MIPUMEHSATE 3TH TOHITHS TIPH
OMMMCAHUN CBOICTB BEHIESCTB
Y UX TpeBpaIleHU.

e  XapakrepHus3oBarb
(onuchIBaTh) COCTaB
BO3AyXa, (U3MUECKHE U
XUMHYECKHE

CBOIICTBA KHUCIOPO/A,
CIIOCOOBI  €ro
MOJIyYEHHS], IPUMEHECHUE H
3HaUCHWE B TPUPOJE U
’KH3HU YEIIOBEKA.

e  (CpaBHUBATH
peaknun TOPEHUs i
MCIJICHHOT'O OKHCJICHUS.

e CobOuparp mTpUOOPEI
JUI TIONYYCHHUS KHCIOpOJa
(BBITECHEHHEM  BOABI |
BO3TyXa).

e  Pacmo3naBath
ONBITHBIM IIYTEM KUCJIOPO/I.

e  Hcmomp3oBaTh
XUMUYIECKYIO CUMBOJIHKY
JIIS1 COCTABIICHUS

hopwmyt
BELIECTB, MOJIEKYJIAPHBIX
YpaBHEHHU XAMHUYECKHAX
peaxuuit c y4JacTuem

KHCIIOpO/Ia.
e  OOBACHATH
CYIIHOCTh  DKOJIOTHYECKUX

POII Xumus 8 knacc
Ypoxk: 11-12
Ccrlnka:

Ypok 11. Kucnopoa:
nosy4YeHwue,
dusmnyeckune u

XUMMYECKME
CBOWMCTBA,NPUMEHEHME.
OKCMAbl. KPYrOBOPOT
KMCN0poJa B Npuposae
- Xumma - 8 knacc -
Poccwiickas
3JIEKTPOHHAA LWKoAa

(resh.edu.ru)

Ypok 12. 030H.
aan0Tponusa

KMcnopoaa. cocras
BO3/4yXa. ropeHune -
Xumma - 8 Knacc -
Poccuminckan
3/IEKTPOHHAA WKoAa

(resh.edu.ru)




npo6neM, CBsA3aHHBIX C

COZIepIKaHUs KUCIIOpoJia
B BO3JIyXe€. OIBITHI,
JEMOHCTPUPYIOILIHE  YCJIOBHS
BO3HHUKHOBEHHMS u

MPEKpAaIIeHUs TOPEHUSI.

JlabopaTropHble "
NpaKTH4YecKHe padoTsl
Jlabopamopnuiii onvim:

O3HakoMIICHHE C 00pa3mamMu
OKCH/IOB.

[Ipaktuueckass pabora: Ne 3.
[lonmyyenne u  cobupanue
KACJIOpOZa,  M3Y4YCHHE  €ro
CBOICTB.

Buvituucnenusn

—  MOJEKYJSIpHOH  Macchl
KUCJIOpOJa W O30HAa  Ha
OCHOBaHMHM aTOMHOH  Macchl
XUMHYECKOTO DJIEMEHTa

3arpsA3HeHHEM BO3JyXa.

e  CrnenmoBatb
MpaBUIIaM 6e30macHO
paboThl B 1abOpaTOPUU MPH
WCIOJIb30BaHUH XUMHUYECKOM
TIOCY/IBI 1 000PYIOBaHUS, a
TaKXKe MpaBuiIaM OOpalleHHs
C TOPIOYMMH BEIIECTBAMHU B
OBITY.

e [InanupoBathb u
OCYIIECTBIATh Ha TIPAKTHKE
XUMHYECKHE 3KCTIEPUMEHTHI,
MIPOBOJUTH HaOMI0IeHN,
nenartb BBIBOJIBI o
pe3ynbTaTaM dKCIEpUMEHTA.

e  VYuyacTBOBAaTh B
COBMECTHOM pabote
B TpYIIIE.

e lcnons3oBare npu
BBIITOJTHEHUH y4eOHBIX
3a/IaHMii U B TIpoliecce
HCCIIEI0BATEIBCKON
NeSATENbHOCTH Hay4HO-
MOITYJISIPHYTO
JUTEPATYPY XUMHUIECKOTO

coJIepKaHus,
CIpaBOYHEIE MaTepuaibl,
pecypcsl UaTepHeTA.

e  BricTpauBartb
pa3BEpHYTHIE MUCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha
nH(DOpMAITHIO U3 yIeOHUKa U
CIIPaBOYHBIX
MaTepuanoB, rPaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN

MOHSATUNHBIN
amnmapaT Kypca XUMHUHU

Tema 4. Bogopoa.
TlonsiTne
KHCJIOTAaX

H COJISX

(54)

Bomopon —  osnemeHT H
pocToe BEIIIECTBO.
Haxoxnenue B mpupoge,
(u3nyeckne W = XUMHAYECKHE

CBOMCTBA (Ha npumMepe
B3aMOJICHCTBUS C
HEMETAIUIAMA W OKCHIAMHU
METaJIJIOB), MIpUMEHEHHE,

cnocoObl monyueHus. [loHsTre
0 KHMCJIOTaX U COJIAX.
JdeMoHcTpaumuu

[onyuenune, cobupanue
pacriozHaBaHUe BOAOPOA.
T'openue Bogopona.
B3aumopeiicTBue Bosoposa ¢
okcunom meau(lIl).

JlabopaTopHbie "
npakTHyeckue padoTsl

e  PackpeiBaTh cMEBICT
M3y4aeMbIX  TIOHATHH |
MIPUMEHSATH 3TH TOHATHS MPH
OMMMCAHUU CBOMCTB BEHISCTB
Y UX TpeBpaIlecHU.

e  XapakTepu3oBaTh
(omucwIBaTh) QHU3MUECKUE U
XAMHYECKUe CBOICTBa
BOJIOPO/Ia,  CHOCOOBI  €ro
MOJTyYCHUS, IPUMECHCHUE.

e Cobupars  mpubOp
JUIS TIOJTyYeHHST BOJIOPO/IA.

e  Hcnons3oBath
XUMHYECKYHO) CHMBOJIHKY
JUISL COCTaBIICHUS

dopmy
BEIIIECTB, MOJIEKYJISIPHBIX
YpaBHEHHI XUMHUYECKUX

peakuuit c y4acTUEM

POII Xumus 8 xmacc
Ypoxk: 14-16

Cchuika:

Ypok 14. Boga B
npupoae v cnocobwbl eé
0YUCTKU.DU3NYECKME U
XMMHUYECKMEe CBOICTBA
BOAbl. NPUMEHEHUE
BOAbl.BOAA —

PacTBoOpUTEIb.
PacTBOPbI. MACCoBaA

O0NA PAacTBOPEHHOIO
BellecTsa - Xumma - 8
Knacc - Poccuinckasn
3/IEKTPOHHAA LWKOAa

(resh.edu.ru)

Ypok 15. okcuapl:




Jlabopamopnvtii onvim: BOJOpOAA. Knaccupurraums,
BsaumopeiictBue  KuCIoT ¢ e  (CnepoBath HOMEHK/IAaTypa - Xumus
METaJTaMH. MpaBHIaM Oes3onacHo | - 8 knacc - Poccuitckas
Ipaxkmuueckasn paboma: paboThl B J1a0OpPATOPUU IPH | NEKTPOHHAA LWKOAA
Ne 4. Tlomyyenne v coOMpaHHUE | HCIIONB30BAHUE XUMHYECKOH | (resh.edu.ru)
BOJIOPOJA, H3yuCHHE €ro | mocyAbl W O0OpYAOBaHHSA, a
CBOWCTB. TaKKe MpaBuiIaM oOpaleHus
C TOPIOYUMH BEIECCTBAMHU B
Butuucnenus ObITY.
—  MOJEKYJSIPHOM  Macchbl e [lnanuposarh u
BeIICCTBa Ha OCHOBAHHHU | OCyNICCTBIISITh Ha IMPAKTUKE
aTOMHOH MAacChl XHMHMYECKHX | XMMHUUECKHME SKCIIEPUMEHTHI,
3JIEMCHTOB MPOBOJUTH HAOIOICHHS,
JenaTh BBIBOJIBI o
pe3yibpTaTaM SKCIIePUMEHTA.
e  VyacTBOBAaTh B
COBMECTHOU paboTe B
rpyrme
Tema 5. | KonmmaectBo BemectBa. Moib. e  Packpemars cmbica | PO Xumust 8 kiace
KoangecTBeHHBIE Monspras Macca. 3aKOH | u3yyaeMbIX  MOHATHI u | Ypok: 8
OTHOLLIEHU S B | ABorajipo. MouspHbili  00BEM MPUMEHSATh 3TH TOHATHS, a Cchuka:
XHUMHUH ra3os. Pacuérsl 1O | TaK)Ke M3YUEHHBIC 3aKOHBI M | YPOK 8. KONMYECTBO
(4 9) XMMHYECKHM YPABHEHHSM. TEOPHH Uil PEIICHHS | BeLecTBa. MO/IAAPHAS
pacyéTHBIX 3a1ad4. Macca. MOIAPHbIN
JemoncTpanus e  Briuucnars 06bEM rasasakoH
O6pasipt BEILCCTB | MONSApHYI0 MacCy BEIIECTB; | aoragpo - Xumus - 8
KOJINYECTBOM 1 MOJIb. KOJIHUECTBO BEIIECTBA, | knace - PoCCUiicKas
— EST’CM e, MAacCy | sneKkTpoHHas WKona
N HICCTRA, (resh.edu.ru)
— 00béMa, KOJINYeCTBa o TIpoBOAUTH pacuéThI
BemecTsa  rasa MO CI0 | o ypapHeHHSIM XMMHYECKUX
H3BECTHOMY _ KONMYECTBY | peampit: KOJTHYECTBa,
BCIICCTRA HITH 00BéMy; 00bEMa, Macchl BEIIECTBA IO
—  O0BEMOB  Ta3oB MO | yapecthomy KOJINYECTRY,
YPABHEHHIO PEAKIIMH HA OCHOBE | 56pavy  Macce  pearcHTOB

3aKOHA OOBEMHBIX OTHOIIECHUN
rasos

WJIH TIPOAYKTOB PEAKIINH.

e  BricTpauBarth
pa3BEpHYTHIE MHCbMEHHBIE U
YCTHBIE OTBETHI C ONOPOH Ha
nH(pOpMAIHIO U3 ydeOHUKa U
CIpPaBOYHBIX  MaTepHaJoB,
IpaMOTHO WCTIONb30BaTh
W3YYEHHBIA MOHATUHHBIN
amnmapaTr Kypca XUMHU




Tema 6.
PactBopbI.
IonsiTHe
OCHOBAHHUAX

(59)

Boaa.

00

dusnyeckue CBOWCTBA BOJEL

AHamu3 U CHHTE3 — METOJIBI
U3YYEHUS COCTaBa BOJIBL.
XUMHUYECKHUE CBOIiCTBa

BOJBI(PEaKM C METaJJIaMH,

e  PackpmiBaThb CMBICI
W3y4YaeMbIX  MOHATUH U
MIPUMEHSTEH 3T MOHATHUS TPU
OMMMCAHUU CBOMCTB BENISCTB
U UX MPEBpaICHUM.

POII Xumus 8 xiacc
Ypoxk: 13-14
Ccrinka:

Ypok 13. Bogopoa:
HaxoxjeHune B

OKCHJaM M  MeTalloB U e  XapakTepu3oBaTh npupoae,
HEMETAILIOB). ($u3NUecCKre U XUMHUYECKHE | NOAYYEHMWE,Ero

CocraB ocHoBanuii. IloHsTHE | cpoiicTBa BOJIBI, €€ POJIb KaK | dusmyeckune un

00 MHIMKATOpaXx. pacTBOPUTENA B NPUPOIHBIX | XxMMMUYECKME CBOMCTBA,
Boma  kak  pacTBOpHUTEIb. | ypomeccax. npUMEHEHME - XUMUS -
PacTBopL. e  CocraBmith 8 knacc - Poccuiickas
PactBopuMOCTh  BellleCTB B ypaBHEHHUs XUMHYECKUX | 57eKTDOHHAS LWKOAA
BOZC. peakiuii C y4aCTHEM BOJIBI. (resh.edu.ru)
Haceiennsie 51 o  OGBICHITHL

HMe:Calcc(I;I;fHeH};EgJem BeLE)IE;CCTTl;(;pL; CYIIHOCTb  OKOJIOTHYECKUX | yyy6y 14, Bona B
pacTBope. mpo0jeM,  CBSI3aHHBIX  C | nNpupoge u cnocobbl eé
Ponb pacTBOpOB B MPHPOJE M B | 3arpsi3HEHHEM  TPHUPOIHBIX | QUUCTKU.DU3MYECKME U

JKU3HU dYenoBeka. Kpyrosopor
BOJIbI B IPUPOJIE.

3arpsa3HeHue TMPHUPOIHBIX BOJ.
OxpaHa 1 OYHCTKA IPUPOIHBIX
BOZI.

JdemoncTpanumn
ONEKTPONU3  BOJIBL
BOJbI;
B3auMOJEIiCTBHE
MeTaiaMu

(Na, Ca)
HCIIOJIb30BaHUE
BUJICOMATEPUATIOB).
PactBopenue BEILECTB c
Ppa3IUYHON PaCTBOPUMOCTHIO.
HccnenoBanue pacTBOpOB
KHUCJIOT U IIeJIOYEN C TTIOMOIIbIO
WHAUKATOPOB.

CHUHTE3
BOJIBI C

(BO3MOXKHO

JlaGopaTopHbie H
NpaKTHYeCKHe PadoThl
Ipaxmuueckas paboma:

Ne 5. [IpuroroBnenue
pacTBOpOB C  OMNpeAcNIEHHOMN
MacCcOBOH Jloneu

pPacTBOPEHHOTO BEIIECTBA.

Buotuucnenus

— C HCIIOJIb30BAHUEM ITOHATHS
«MaccoBas J0JI BEIlleCTBa B
pacTtBope»

BOJI, CIIOCOOBI OYMCTKU BOJBI
OT IpUMeced, Mepel IO
OXpaHe BOJI OT 3arpsA3HEHUs.

e [InanupoBath u
OCYIECTBJIATh Ha MPaKTUKE
XMMHUYECKUE DKCIIEPUMEHTHI,
MIPOBOJIUTH HaOM0IeHN,
JieNaTh BBIBOJIBI o
pe3ynbTaTaM SKCIepUMEeHTa.

e  CuepnoBarh
npaBUIaM Oe3omacHo
paboTel B nmabopaTtopuul mpu
UCIIOJIb30BaHUN XMMUYECKOM
TIOCY/TBI 1 000Dy TOBAHUSI.

° [TpoBonuTh
BBIUUCIICHUSI C TIPUMEHCHHEM
MOHATHSL  «MaccoBasi  JIOJIst
BEIIECTBA B PACTBOPE».

e lcnonw3oBare npu
BBIITOJTHEHUH yaeOHBIX
3a/IaHMi U B TIpoliecce
HCCIIE0BAaTEIbCKON
JeATeIbBHOCTH
MOy ISIPHYTO
JUTEpaTypy XUMHIECKOTO

CoZIeprKaHusl,
CIIPaBOYHbIE MaTepuaisbl,
pecypcel HTepHeTa.

e  BrictpauBatb
pa3BEPHYTHIC NMUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha
nHpOpMAIHIO U3 ydeOHUKA U
CIPaBOYHBIX  MAaTEpHaOB,
IpaMOTHO WCTIOJIb30BaTh
W3Y4YEeHHBIH NMOHITHHHBIA
anmapar Kypca XUMHH

Hay4HO-

XUMMUYECKNE CBONCTBA
BOAbl. NpyUMeHeHNEe
BOAbl.BOAA —

pacTeopuTEb.
PacTBOPbl. MaccoBad

O0NA PAacTBOPEHHOIO
BellecTsa - Xummsa - 8
Knacc - Poccuinckasn
3/1EeKTPOHHAaA LKOA

(resh.edu.ru)




Tema 7. OcHOBHbIE
KJIACChI
HEOPraHu4ecKux
coeTUHEeHHIt

(11 )

Kiraccudukarus
HEOPraHUYEeCKUX

COEMHEHHH.

OKcupL: COCTaB,
Ki1accuuKanusi(OCHOBHBIE,
KHCJIOTHBIE, amdoTepHsbIe,
HecoJIeo0pasyroIue ),
HOMEHKJIaTypa(MeXIyHapoHas
U TPUBUAJIbHAS).

[lomydyenne W  XUMHYECKHE
CBOICTBa KUCJIOTHBIX,
OCHOBHBIX U  aM(OTEpHBIX
OKCH/IOB.

OcHoOBaHUs: COCTaB,
KiaccuuKanys, HOMEHKIIATypa
(MexmyHapoaHas u

TpUBHANIbHAS), (QU3UYECKUE H
XHUMHYCCKHAE CBOICTBA,
CIOCOOBI MOTyYEHUSI.

Kucnorsr: COCTaB,

e  Kuaccudumnuposats
M3y4yaeMble  BEIIECTBA IO
COCTaBY U CBOWCTBaM.

e  CocraBnsaTh
(hopMyJITBI OKCH/IOB, KUCIIOT,

OCHOBaHUM, coje u
Ha3bIBaTh X o
MEXIyHapOIHON

HOMEHKJIaType.

e  IIporHosupoBaTh
CBOICTBa BEIIESCTB HA OCHOBE
00IIMX XUMUYECKHX CBONCTB
W3YyYEHHBIX  KIIACCOB/TPYMHII
BEILIECTB, K KOTOPHIM OHH
OTHOCSITCHL.

e  CocraBIsITh
MOJIEKYJISIDHBIE  YPaBHEHUS
peaKuuii, WIUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA U

POII Xumus 8 xiacc
Ypoxk: 15-24

OO1as ccplIka: Xumuma
- 8 knacc - Poccuiickas
3/IEKTPOHHAA LLKOAA

(resh.edu.ru)




knaccuukanys,
HOMEHKIIATypa, (GHU3HYECKHE H
XUMHYCCKHAE CBOICTBA,

CIOCOOBI MOTyYCHUSI.
Psx  akTHBHOCTH  METaJLIOB.

Com (cpenHue):
HOMEHKJIIATypa, CIIOCOOBI
MOJIyYCHHsI,  B3aUMOJICHCTBUE
coJe C METaJlTTaMH,
KHCIIOTaMH,  IIeJIOYaMHd |
COJISIMU.

I'enernueckass CBs3b  MEXAY
KjlaccaM U HEOpraHWYeCKHUX
COEIMHEHUH.

JdemoHcTpanumn

O06pa3sip HEOPTaHUYECKUX
BELIECTB PA3IUYHBIX KJIACCOB.
BzaumoneiictBue pacTtBopa
CEpPHOI KHUCIIOThI C OKCUAOM
meau(1D).

Peakuus nedTpanuzanuu.
BrITecHeHME OQHOrO MeTajia
JIPYTUM U3 PacTBOpa COJIU.
JlabopaTropHble "
npakTuyeckue padoTbl
Jlabopamopuwvie onvimut:
B3aumonencTsue  KUCIOT C
METaJIJIaMH.

ITomyaenue HEPAaCTBOPUMBIX
OCHOBaHHIA.

BzaumoneiicTBue
HEPACTBOPUMBIX OCHOBAHUH C
KHCIIOTaMH.

Paznoxenue TUAPOKCH]IA
menu(Il) mpu HarpeBanum.

Tpaxmuueckas paboma:

Ne 6. Pemenue
AKCIIEPUMEHTAIBHBIX 3a7ad 10
TEME «OCHOBHBIE KJIaCChl
HEOPTraHUYECKUX COCAUHECHUID.

Buviuucnenusn
— II0 YPaBHEHUSM XUMHUYIECKIX

CIocoOBI MOJTy4eHHs

BEILIECTB M3yYEHHBIX
KJIACCOB/TPYII, a  TaKXke
IOATBEPKAAIOLINX

TCHETHYECKYIO B3aHMOCBSI3b
MEXIYy HUMHU.

e IIpoussonuts
BBIYUCIICHUS TI0 YPaBHEHHSIM
XUMHUUYECKUX PEAKLIUMN.

e  [lnanupoBaTh u
OCYILIECTBJIATh Ha MPAKTUKE
XAMHUYECKUE DKCIIEPUMEHTHI,
MIPOBOJIUTH HaOJIIOIEHUS,
Jenartb BBIBOJIBI 1o
pe3ybTaTaM KCIIEPUMEHTA.

e  CnepnoBarp
npaBUIIaM Oe3omacHo
paboTsl B mabopaTopuu Hpu
WCIIOJIB30BaHUN XHUMUYECKOU
MOCYBI M 000PYA0BaHUsI.

e lcnonw3oBare npu
BBIITOJTHEHUH yaeOHBIX
3aJaHMd W B IIpolecce
HCCIIE0BAaTEIbCKON
NS TETLHOCTH Hay4HO-
MOMYJIAPHYTO
JUTEpaTypy XUMUIECKOTO

CoZIeprKaHusl,
CIIPaBOYHEIE Marepuarbl,
pecypcel MHTepHeTa.

e  BricTpauBartb
pa3BEPHYTHIC NMUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPO Ha
nHpOpMAIHIO U3 ydeOHUKA U
CIIPAaBOYHBIX  MAaTEpHAJOB,
IpaMOTHO WCIIOJIb30BaTh
W3YYEHHBIN NOHATUIHBIN
anmapar Kypca XuMHH

peaxuuit

Paznen 3. [lepuoauyu

CrtpoeHue aTo

MOB. XUMH4ecKas cBa3b. OKHCJI

eckuii 3akoH u Ilepuonnyeckas cucrema xumu4ieckux 3jaeMenToB /I. U. Menneseesa.
HUTEeJIbHO-BOCCTAHOBUTENbHBbIE peakuuu (15 1)

Tema 8.
Ilepnoanyeckuia
3aKOH |
Ilepnognueckast
cucremMa
XUMHYECKHX
3JIeMEHTOB

J. 1. MenpeJieeBa.

HepBLIe IIOIBITKH
Kj1ac CI/I(bI/IKaI_II/II/I XUMHUYCCKHUX

anemMeHTOB. [IoHATHE O rpynmnax
CXOJTHBIX 3JIEMEHTOB
(menovnbIe u

IICJIOYHO3EMECIIbHBIC MCETAJJIBI,
TaJIOTCHbI, UHCPTHBIC 1"213]:1).

e  PackpbiBaTh CMBICH
MIEPUOTNIECKOTO 3aKOHA.
° ITonnmats

CYIIIECTBOBaHHE
MEPUOIUUECKON

3aBUCUMOCTH CBOIICTB
XAMHAYIECKAX JIIEMEHTOB

DneMeHThI, KOTOpble 00pa3yroT

(u3MeHeHue pannycoB

POII Xummus 8 kmacc
VYpok: 25-32

OO011as cChUIKA:
Xummsa - 8 knacc -
Poccuinckan
3/1eKTPOHHAA LWKOAA

(resh.edu.ru)




Ctpoenue aToma (7

4)

amdoTepHbIe OKCHIBI u
TUAPOKCHIBL.

ITepuonuueckuit 3aKOH i
Ilepuoanueckas cucrema
XUMHUYECKHUX 3JIEMEHTOB
. . Mengeneesa. I[lepuonpl,
TPYTIIIBL, TOJITPYTITIBL.
dusznueckuit CMBICTT
MOPSIKOBOTO HOMEpa

3JIeMEHTa, HOMEPOB TepHoJa |
rpynmel.  CTpoeHHE  aTOMOB.

Cocras ATOMHBIX anep.
Uzororsl. OJEeKTPOHBIL
Crtpoenne JIEKTPOHHBIX
o0Oomouek aTtoMoB TepBbIX20
XUMHUYECKUX 3JIEMEHTOB

Ilepnoanueckoit cucremsr [. 1.
Menpeneena.

XapaKkTepucThKa XUMHYECKOTO
3JIEMEHTA MO €r0 IOJOXKEHHUIO B
Ilepuonnueckoit cucreme /. U.

Memnneneena. 3HaucHue
Ilepuoguueckoro  3akoHa U
Ileproaunueckoii CHCTEMBI

XMMUYECKUX O3JIEMEHTOB IS
Pa3BUTHUA HAYKH U MpPakTUKU. [l.
. MengeneeB — yuéHbIH,
MIeIaror U TpakIaHUH.

JdeMoHcTpanuu

KopoTkonepuoaHas u
JUTMHHOIIEpUOIHAS (hopMsI
Ileproaunueckoit CHCTEMBI
XUMHUYCCKUX 3JIEMCHTOB

M. . Menaeneesa.
O3HakoMJICHHE C OOpasiaMu
METAJIJIOB U HEMETAJLIOB.

JlabopaTopHbie "
npaKkTu4yeckue padorbl
Jlabopamopnuuii onvim:
BzaumopeiictBue  ruapokcua
LUHKA C pacTBOPAMH KHCIIOT H
mesnouen

aToOMOB U
ANEKTPOOTPUIIATEIILHOCTH) U
ux COeIMHEHN I oT
MOJIOKEHHUS B

MEePUOJNYECKON CUCTEME U
CTPOEHHS aToMa.

e  VYcraHaBiIMBAaTh
CBA3b MEXIYy IOJIO)KEHUEM
3JIEMEHTa B NMEPHOANUYECKOM
CHCTEME M CTPOEHHEM €ro
aToma (CcocTaB U 3ap4n sSapa,
ofIee YHUCI0 3JICKTPOHOB U
pacnpezaeneHue ux o
3NEKTPOHHBIM CJIOSM).

e  [IpornosupoBath
Xapakxrtep W3MEHEHUS
CBOWCTB 2JIEMEHTOB U MX
COEMHEHUH 10 TPYIIaM U
nepuonaMm  Ilepuoanueckoi
CHCTEMBI.

e  XapakrepHus3oBaTb

XMUMUYECKUE JJIEMEHTHI
MEPBBIX TPEX MIEPUOJIOB,
KaJys, KaJbIus 110 nux
HIOJI0XKEHUIO B
[epnoguueckoit CUCTEME

J. . Menneneena.

e  (CnemoBaTh
MpaBUIIaM 6e30omacHO
paboTHl B J1a0OpaTOpHU TPH
HCIIOJIb30BAaHUU XUMHUYECKOM
nocy sl ¥ 000pyIOBaHUS.

e  Brictpausath
pa3BEépHYTHIE MMHUCEMEHHBIE U
YCTHBIE OTBETHI C OTIOPOH Ha
HHPOPMaIHIO U3 yueOHUKA U
CIPaBOYHBIX  MaTepHajoB,
TpaMOTHO WCTIOTB30BaTh
HU3yYECHHBIN MOHATUNHBIN
anmapar Kypca XFUMUHU.

e lcnone3oBate mpu
BBITTOJIHEHUH Y4eOHBIX
3aJlaHNii TEKCTHl y4eOHHKa,
CIpaBOYHBIC MaTepHuabl
(ITepuogmueckyto  cuCTEMY
XUMHYECKUX 3JIEMEHTOB
. . Menneneena, Ta0nuIy
PacTBOPUMOCTH KHCJIOT,
OCHOBaHUHM M COJIEH B BOJIE,
BIEKTPOXUMUYECKUIA
PATHATIPSDKEHUH METaJIIOB).

e lcnons3oBare npu

BBIITOJIHEHU U yqe6H51x
3a/IaHMii U B TIpoliecce
HCCIIEA0BATENIbCKON

JESITeTLHOCTH Hay4YHO-

HOIYJISIPHYIO JIUTEPATYPY




XMUMHUYECKOTO  COACPIKaHMS,
CIPaBOYHEBIC MaTepHalbl,
pecypcbl HTEepHETa
Tema 9. | DIEKTPOOTPUIIATEITLHOCTE e  Packpears cmbica | POLI Xumus 8 xnace
XuMHuuyeckasi CBI3b. | aTOMOB XUMHYECKUX | P3ydyaeMbIX TIOHATHH. Ypoxk: 33-34
OKHCJIHTEIBHO- 3JICMEHTOB. e  OmpenensaTs sy | Coblika:
BOCCTAHOBHUTEJbHbIE | XUMHUYECKas CBsI3b (MOHHAS, | XHMUYCCKOM CBS3H B | Ypok 33.
peakuuu KOBQJICHTHAas  MOJAPHAs U | coeMHEHMUM. OKUCAUTENbHO-
8w KOBAJICHTHAs HETOJISIPHAS). e OnpenensaTh CTENEHb | BOCCTAHOBUTE/IbHbIE
CreneHp OKHUCIICHHS. OKHCJIEHHUS XHMHYECKOTO | peaKkumuu - Xumus - 8
OxmcinrenbHo- aneMeHTa 1o QopMmyse ero | knacc - Poccuiickas
BOCCTaHOBHUTEIIbHBIC COEIMHEHUS. S 7eKTDOHHAA LWKOAA
peakmm ~ (OBP).  Ilpomecchr ° OnpesensTh (resh.edu.ru)
OKHCIICHHS M BOCCTAaHOBJICHHS. | ypevent — (BElECTBO) ——
Soiiigﬁziiﬁenﬂ' | okmCImMTENBH  IEMEHT Ypok 34. noBTopeHue 1
(BermecTBo) | obobulenne no Teme
JemoHcTpammuun BOCfTaH(ggI Tedtb. «CTPOEHME aToMa.
OKHCIIHTEIILHO- bACHATD CTpOEHME BellecTBa.
BOCCTaHOBUTEJIbHEIE CYLLROCTS HPOHECCOB | imuueckan ceasby -
OKHICTICHUS u
PEAaKIMU:  TOPEHHE, PEAKLMM | oo oo Xumua - 8 knacc -
Pa3IoKeHHS, COSTUHCHUS e CoCTAaBIISITE Poccuinckas
MeKTpOHHBI  Ganamc ¢ | 2AEKTDOHHAA WKoNa
y4ETOM YHCIIa OTAAHHBIX H (resh.edu.ru)
MIPUHATHIX 3JIEKTPOHOB.
e  CocraBusaTh
YPaBHCHHUE  OKHCIIUTEIILHO-
BOCCTAaHOBUTEIIHHOM
peaxmuu.
e  lcnone3oBate Ipu
BBINOJIHEHUH y4eOHBIX
3aJIJaHUI TEKCTHl yU4eOHUKa,
®  CIpaBOYHbBIC
MaTepuaisl (IepUOIUIECKYIO
CHCTEMY XUMHAYECKUX
JJIEMEHTOB
. . Menneneesa, Tabuuiry
PacTBOPUMOCTH KHCJIOT,
OCHOBaHUHM M COJIEH B BOJIE,
3IEKTPOXUMUYECKUI pan
HaNpsKEHUH METaJLIOB)
9 kaacc (68 1)
Ne Tema/ OcHOBHOe coep:kaHue 1Mo XapakTepucTuka JJIeKTPOHHBIE
KonauuecTBo TeMam OCHOBHBIX BH/IOB o0pa3zoBaTeJibHbIE
n/ YacoB JMeATeTbHOCTH YYeHHKA pecypchl
n
Paznen 1. [lepBonagansabie xuMudeckue moHsATHA (20 1)
IloBTOpeHue n | Ileprnomnyeckuii 33KOH. e  XapakTepu3oBaTb POII Xumus 9 xnacc
yriay0Jjienue ITepuonnueckas CHUCTEMA | XMMHUYECKHE aneMeHTH | Ypok: 1
3HAHMH OCHOBHBIX | XMMHYECKUX SJIEMCHTOB | TIEpBBIX TpéX NEePUOJIOB, Cchlka: Ypok 1.
paszieiion H. W. MenneneeBa. CTpOEHUE | kajaus U KaJIbIHS IO UX OKUCAUTENIbHO-
Kypca 8 kiacca aTOMOB.  3aKOHOMEPHOCTH B | OJIOKEHHIO B | BOCCTAaHOBUTE/IbHbIE
(5 LI) U3MEHEHUU CBOWCTB XUMHYECKUX Hepnoﬂnqec}(of/i CHUCTEME | peaKUMUMW. peakLum




3JIEMEHTOB TIEPBBIX TpEX
MIEPUOJOB, KaJIHs, KaJbLHUSI U HX
COCIMHECHUNA B COOTBETCTBUU C

JI. 1. Menneneena.
e  Kunaccugumnmposats
1 Ha3bIBAaTb HCOPTaHUYCCKUC

coeanHeHua,

Pa3noxeHua,
3ameuteHma n obmeHa c

TOJIOKEHUEM 3JIEMEHTOB B | BellleCcTBa M3YYCHHBIX | Touku 3peHus
[IEPHOANYCCKON cucTemMe 1 | KJIacCOoB. OKUCNEHUS 1
CTPOCHHEM UX aTOMOB. e  OmmceBaTh  0OIIHE mHM a-
Knaccudukanys 1 HOMEHKIATYPA | XUMHYECKHE CBOWCTBA | y ,\1 o 9 wnace -
HEOpraHM4eCKUXx BCIIECTB | BENIECTB Ppa3sIUYHBIX PoccuiicKas
(MexIyHapoaHas ¥ TPUBUAIIBHAS). | KJIACCOB, MOATBEPKIATh
XUMHUYJecKne CBOMCTBA BEIIECTB, | CBOMCTBA npuMepamMu LRI e R
OTHOCAIMXCA K  PA3IMYHBIM | MOJNEKYJIAPHBIX  YPaBHEHHIA (resh.edu.ru)
KJ1accam HEOPraHMYCeCKUX | XUMHUYECKUX peaKuHﬁ,
COCI[I/IHCHI/Ifl, nxX TI'CHCTHUYCCKasa ° Onpe JICTISITh BU]I,
CBsI3b HCOPIraHNM4YE€CKNX BEILICCTB. XUMHUYECKOM CBSI3M U THUII
Crpoenue BCIICCTBA: BUJIBI | KPUCTAJUIMUECKON — PEIIETKU
XUMUYECKOH  CBA3M M THIIBI | BemecTBa.
KPUCTAJLTHYECKIX PEIETOK. e TIporHO3MpOBaTH
3aBHCHMOCTb CBOWCTB BEILECTB OT | cpoiicTBa BeIeCTB B
HUX CTPOCHML. 3aBUCUMOCTH oT ux
CTpOCHHUSL.
JemoncTpanuu e  Brictpausath
. Mozenn  KpHCTAIMMECKHX | paspspyyThie MHCHMEHHBIE U
peIICTOK HCOPraHmiICCKUX | yerypie 0TBETHI ¢ OMOpPOi Ha
BCIICCTB. uH(OpMaIno U3 yueOHUKa 1
2. Koporronepuonnas 1| cipaBouYHBIX ~ MAaTepHUAaloB,
ATHHHONICPUOZHA bopMEL | rpavoTHo HCIIOJIB30BATh
Tepnoanyeckoit CUCTEMBL | 3y yeHHbIi MOHATUIHBIN
xumudeckux anementos J[. W. armapat Kypea XUMHH.
Menneneesa e lcnonm3oBaTh  Ipu
BBITTOJTHEHUN y4eOHBIX
3aJaHAI UB
mporecce
HCCIIEA0BATENBCKON
JIeSITeITbHOCTH HAYYHO-
MO JISIPHYTO TUTEPATYPY
XHUMUYECKOTO  COZICPIKaHMUS,
CIPaBOYHEIC MaTEpUAJIbl,
pecypcbl MHTepHeTa
Tema 1. | Kimaccudukarus XUMHYECKUAX . PackpeiBats  cMbica | POII Xumusa 9 knace
OcHoBHbIE peakmmit no Pa3IMYHBIM | M3yyaeMbIX  NOHATHH  u | YPOK: 2-4
3aKOHOMEPHOCTH Opu3HaAKaM (HO qucialy MU COCTaBy NPUMECHATh 3TH IOHATHA IPHU Cchuika:
XUMHIECKUX y4acTBYIOIHUX B pEaKIHHK | ONMCAHUU CBOMCTB BELISCTB | YPOK 2. TeN/0BOM
peaxumii BEIIECTB, M0 TEIIOBOMY 3Q(EKTY, | 1 MX NpeBpaIIEHUIA. 3G DEKT XUMUYECKUNX
(4 ) 1o HU3MCHCHUIO CTeTeHeH e  Kuaccugurmposarts peaKkunin. noHaTUE 06
OKHCJICHUA XUMUYCCKHUX | XUMUYECKHE  pEeakUuu IO | 3K30- U
QJIEMCHTOB, IIO 06paTPIMOCTI/I, oo pa3InYHbBIM IIPU3HAKAM. SHA0TEPMUYECKUX
Y4acTHIO KaTalu3aropa).JK30- U e  VCTAaHABINBATE DeaKLMAX - Xumus - 9
SHIOTCPMUICCKUC PCaKLUH, | 3aBCUMOCTD CKOPOCTH | knacc - Poccuiickan
TCPMOXMMHHCCKIE  YPABHCHMA. | xpimuuecKOd — peakuMd  OT | 5jekrpoHHas WKoa
ToHsiTiEe 0 CKOPOCTH XUMHYECKOH | pasyimgnbix GakTOpOB. resh.edu.ru)
peakuuu. e  IIporro3uposarsb
[onsatne 0  TOMOTEHHBIX M | po3MOKHOCTH — IPOTEKAHHS
TE€TEPOTEHHBIX PEAKUMAX. | xpvirqeckiX TPeBpaIEeHH B YpokK 3. ckopocTb )
Tonstue 06 0OPATUMBIX | pasiyappix YCOBHSX. XUMMUHECKNX PEARLIMN.
HEOOPaTUMBIX XUMHYECKHX o  Onpenensts NEePBOHa4a/ibHble
peakuusx. TTonsitue O | GxmCIHTEND - NPEACTABJ/IEHMA O
XUMHYECKOM PaBHOBECHH. | oo o ot B OBP. Katasnuse. - Xumus - 9
DaKTOpHI, BJIMSIIOIIINE Ha Knacc - Poccuinckas




CKOpPOCTb XHMHYECKOH pcakunu n

° CocTaBiIiaTh

3/1EKTPOHHAA WKOoa

MOJIOXKEHUE XUMHYECKOTO | AJIEKTPOHHBIN OanaHc | (resh.edu.ru)
paBHOBECHSL. peakmuu.
OxucIuTensHO- e  [Ipoussomuth Ypok 4. obpatumble u
BOCCTAaHOBUTEIbHBIC PCAKLNH | BRIYKMCIICHUS 110 XUMUIECKUM | HeobpaTUMble PeaKLUM.
(5MeKTPOHHBIH bananc | ypapnenmsM. MOHATUE O XMMUYECKOM
OKHCIIHTCIBHO- * BricTpansats paBHOBECUM. - XUMUS -
I Lt Aot | TTTRE
1. 3aBUCUMOCTh CKOPOCTH | prcho 6 2/1CKIDORNAA LUKO/
C PMALMIO U3 Y4EOHHKA U | (oo ody ru)
XUMHUYECKOU peakuuu OT | cipaBOYHBIX MaTepuaoBs,
PasIHIHBIX HaKTOPOB. IpPaMOTHO HCIOJIB30BaTh
2. BosgelicTBue KaTanuszaTropa Ha M3yUCHHBIIT OHSITUHHBIIH
CKOPOCTh XMMHYECKOU PEaKIUU. aImapar Kypca XHMHH.
3. Ilpumeps He(16paTI/IMI>IX u e  McronbsoBath  mpu
00PATHMBIX PEAKITHH. BBINIOJIHEHHHU y4EOHBIX
4. CMGIiIGHI/IC PABHOBECHS | 347104yt B
XUMHYECKOU PEAKIIHH. npotecce
HCCJIEI0BATEIBCKON
JIeSITeNIbHOCTH Hay4YHO-
Buviuucnenusn ) MOMYJAPHYIO
— KOJIMYECTBA BelllecTBa, 00bEMa JTUTEPaTypy XHMHHUECKOTO
W Macchl  peareHToB WM ConepKaHuA,
TPOAYKTOB IO ypaBHCHUAM CIIPaBOYHEIE MaTepHalbl,
XUMHYECKUX PEaKITHH pecypeni UnTeprera
Tema 2. | Teopust 3JIEKTPOTUTHYECKOM e  PackpeBars  cmeica | POII Xumus 9 knace
OJIEKTPOIMTHYECK | TUCCOLMALUM. ODIIEKTPOIUTHl U | U3yYaeMbIX  IOHSTHIA, a | Ypok: 5-9
as HEDJICKTPOJIUTEL. TaKXKe CMBICTT teopun | Ccbuika:
JUCCOMAIINA. KaTnonel, aHMOHBL. ~MeEXaHU3M | 3JIEKTPOTUTHYECKON Xummsa - 9 knacc -
XuMunyeckue JIACCOTIMAITAH BEIIECTB ¢ | mucconmanyy. Poccuitckas
peaxkuun B | pa3IMYHBIMHA e  OOBSACHATH NPUUYKMHBI | NEKTPOHHAA WKOAA
pacTBopax BHUIaMH XUMHUYECKOUI CBs3H. 9JIEKTPOIIPOBOIHOCTHU ! resh.edu.ru t
(8 9) Crenenp auccounanuu. CUIBHBIE | BoHBIX pacTBOpOB.
U ci1a0ble 3JIEKTPOJINUTHI. ° CocTaBigaTh
Peakuun HWOHHOTO 00MEHa, | ypaBHeHHs JIMCCOLIMAIN
ycioBust ux mnpotekanus. oHHbIC | xycnor, menoueit u coei,
YPaBHEHHS PEAKIIUH. MOJHBIE W COKpPAIIEHHBIC
XVUMUYECKHE CBOWCTBA KUCIOT, | poHHBIC ypaBHEHHs
OCHOBAaHMI W CONEHl B CBETE | xpMHUECKHX peakuit
HPEICTAaBIICHUH 00 | yonHOro OGMEHA.
3IEKTPOTUTHUECKOM e ILiaHupoBarts u

nucconmanuu. Cpena pactBopa.
ITonsiTHE O TUIPOIIK3E COJIEH.
KauectBeHHBIE peakiuu Ha
KaTHUOHBI U aHUOHBI.

JdeMoHcTpanuu

OrekTpuyeckas  MPOBOJUMOCTD
pacTBOpOB BEUIECTB; ABHKCHUE
HOHOB B 3JIEKTPUYECKOM MOJIE.
OnbITHI, WUTIOCTPUPYIOIINE
MPU3HAKKH TPOTCKAHUSI peaKIuil
HOHHOTO OOMEHa.

OMBITHI IO ONPECTICHUIO CPEIbI B
pacTBopax coneit (xmopuga
HaTpHsi,  KapOoHaTta  HaTpus,
XJIOpU/a INHKA).

OCYIIECTBISITh Ha TPAKTHKE
XUMHUYCCKUEC DOKCIICPUMCHTEI,
MIPOBOIUTH HaOJIOICHWSI,
JeTIaTh BBIBOJIBI o
pe3yibTaTaM dKCIIEPUMEHTA.

e  Crnenomath
npaBUIIaM OezonacHol
paboTsl B TabopaTtopuu mpu
UCIIOIb30BAaHUH XUMHYECKON
MOCY bl ¥ 000PYIOBaHUS.

e IIpoussonuts
BBIYHCIICHUS 110 XUMHYECKAM
ypaBHEHHSIM.

e  Brictpausats
Pa3BEPHYTHIC MUCHMEHHBIE 1
YCTHBIE OTBETHI C OIIOPOI Ha




JladopaTopHble "
NpaKTHYecKHe padoThl
Jlabopamopnwiii onvim:

UHQOPMAIHIO U3 YUeOHHUKA U

CIPAaBOYHBIX  MaTepHasoB,
IPaMOTHO UCIIOJIb30BATh
W3YYCHHBIN MOHATUIHBIN

Peakuun  voHHOro 0oOMEHa B | anmapaT Kypca XUMMH.

pacTBopax AIIEKTPOIIUTOB! e  Ucroms3oBath  TIpH

cynbara  menu(IDu  m@noun, | ppmonuenun y4e0HBIX

kapOoHaTa HAaTpus M COJAHOM | 3anamuii HB

KHCJIOTBI, peaxius nporecce

HelTpanusaluu MEXAY | ncciuenoBaTebCKon

TUIPOKCHIOM Kalusg U COJSHOHU | jegTenbHOCTH HAY4YHO-

KHACJIOTOH. MIOMYJIAPHY O

JTUTEPATyPy XUMHUIECKOTO

Ipaxmuueckas paboma: COZIepIKaHNs,

Ne L. Pemenne CIIPaBOYHEIE MaTepUaIbl,

OKCIIEPUMEHTAIBHBIX ~ 33/1a4  TI0 | pecypchl MHTepHeTa

TEME.

Buvltuucnenun

— 0 YPaBHEHUSM XUMHYECKHUX

peakuuit

Pasznen 2. Hemerannl 1 ux coenumHenns (24 )

Tema 3. Oomas | OGmas XapaKTePUCTHKA o  OObwscuatey  obmme | POII Xumus 9 kinacc
XapaKkTepucTuKa rajoOreHoB. 3aKOHOMEPHOCTH B | Ypok: 10-13
XUMHYECKHX OCOOEHHOCTH CTPOEHHUs] aTOMOB | H3MEHEHHH cBoiictB | Ccpuika:
j1ieMeHTOB VIIA- | 3TUX 3JIeMEHTOB, XapaKTEpHBIE | HEMETAJIIOB 51 Hx | Ypok 10. raaoreHbi.
rpynmsbl. JUIS HUX CTENEeHM OKHUCIICHUS. | COSIUHCHUH B  TpeeiaX | XxJ10p. XA0POBOAOPOL.
l'anorensl Crpoenue u (u3nUecKue | MaJbIX TMEPHOIOB U TVIABHBIX | CONfiHAA KUC/IOTa U eé
(4 9) CBOMCTBAa TPOCTHIX BEIIECTB — | HOATpyIn  Ileproandecko | conu. - Xumms - 9 Knace

rajoreHoB. XUMHYECKUE CBOMCTBA | CHCTEMBI XUMUYECKUX | _ Poccuiickas

Ha npumepe XJIOpa | 3JIEMEHTOB c YIETOM | 5peKTPOHHAA LWKOAA

(B3auMozeiicTBUE C MeTaulaMH, | CTPOCHHUS X aTOMOB. (resh.edu.ru)

HeMeTaJulaMu, IeJTOYaMHu ). e  XapakrepuszoBaTh

X110poBOIOPOI. ConsiHas | Gusnyeckue M XHMHYECKHE | v 11 cepa.

KHCJI0Ta, XHMHUYCCKHC CBOMCTBA, | CBOUCTBA IPOCTHIX BEIICCTB CEepPOBODPOA,. CYJI bd)l/lﬂ.bl.

TIOJTy9eHUE, NMPUMEHEHHUE. | raJloreHOB  (Ha  TpuMepe

KauecTBeHHBIE €aKMd  Ha - XummA - 9 knace -

peaku XJIOpa) U CIIOKHBIX BEIIECTB -
raJIor€HU1-uOHBI. (X70poBOIOPOIA, XJ10pH/a Poccuickan
HAeticteue Xjopa W | matpusi),  crocoGel  mx | 2AEKTROHHAA LIKONA
(resh.edu.ru)

XJIOpOBOJIOpPOJAa HA  OPraHu3M
yesoBeKa. BaxHeimme Xnopuabl
1 UX HaXO0KJEHHUE B IPUPOJIE.

JdeMoHcTpanuu
Buyeomarepuanbl: rajoreHsl 1 UX
COETMHEHMUSL.

OO0pas3Ibl XJIOPHUJIOB.

JladopaTopHble H
NpaKTHYecKHe padoThl
Jlabopamopmuwiii onvim:
Pacno3znaBanue XJ10puJI-HOHOB.
Ipakmuueckas paboma:

Ne 2. TlomyueHue  comstHOM
KHCJIOTBI, U3y4eHHe e€ CBOMCTB.

Buotuucnenua

MOJTyYEHUs], IPUMEHEHHE U
3HAUeHWEe B MpUpPOIEe U
JKU3HH 4eJI0BEKA.

e  Omnpenensth
raJoreHu/I-MOHbI B
pacTtBope.

e  [lmanuposars u
OCYILIECTBIISITh Ha TPAaKTHKE
XUMUYECKUE HKCIIEPUMEHTHI,
MPOBOJUTH HaOJIIOICHUS,
JienaTh BBIBOJIBI o
pe3yibTaTaM 3KCIIEPUMEHTA.

e  (Cnenosath
npaBUIIaM OezonacHol
paboTsl B TabopaTtopuu mpu
UCIIOJIb30BAHUU XUMHUYECKOM
MOCY bl ¥ 000PYIOBaHUS.

e  BricTpauBath

Ypok 12. okecuz cepbl
(iv). cepHucTas K1McnoTa
v ee conu. - Xmmmsa - 9
Knacc - Poccminckasn
3/IeKTPOHHAaA WKoAa

(resh.edu.ru)

Ypok 13. okcuna cepbl
(vi). cepHan knucnoTa u
ee conu. - Xummsa - 9
KJ1acc - Poccuiickan
3/IeKTPOHHAA WKOo/a

(resh.edu.ru)




| pa3BEpHYTHIE TTHCHMEHHBIE U |

— [0 YPaBHEHUSIM XUMHYECKHX | YCTHBIE OTBETHI C ONOPOM Ha
peaxiuii, eciii OINH U3 PEareHToB | HHMOPMAIHIO U3 YIEOHUKA U

JIaH B U30BITKE; CIIPaBOYHBIX MaTepUaJoB,
— 00BEMOB Ta30B 10 YPABHEHHIO | TPAMOTHO UCIIOJIB30BaTh
peakuMy Ha OCHOBE 3aKOHA | U3yYEHHBII MOHATUIHBIN
00BEMHBIX OTHOLICHUI ra3oB amnrnapar Kypca XuMHUH.
e lcnonws3oBarh  Mpu
BBINIOJTHEHUH y4eOHBIX
3aJJaHui U B
mpouecce
HCCIJIEI0BATEIBCKON
JIESITENIBHOCTU

. Hay4YHO-TIOIYJISIPHY IO
JIATEPATypy XUMHUYECKOTO
COAEp)KaHUSA, CIPABOYHBIE
MarepHuaibl, pecypcesl
WHurepHera




Tema 4. Oo6mas
XapaKTepPUCTHKA
XUMHYECKHX
3J1eMEHTOB
rpynmsbl.
Cepa (| eé
coeTMHEeHUsI

(59)

VIA-

Oo6mas XapaKTePUCTHKA
DJIEMEHTOB VIA-rpynnsl.
OcoOEeHHOCTH CTpPOEHHS aTOMOB
9THX DJEMEHTOB, XapaKTEepHBIE
JUIS HUX CTENEeHH OKHCIICHUS.
Crpoenue u ¢$uznueckue
CBOWCTBAa MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cephl. AJIOTPOIHBIE
MOU(DUKAIINY KUCIIOPOJIa U CEPBI.
XHUMHUYECKHE CBOMCTBA CEPBI.

CepoBoaopor, CTPOCHHE,
(usnyeckue U XUMHYECKHE
cBoifictBa.  OKcHIBl  CepBIKaK
MIPEICTaBUTENN KHCJIOTHBIX
OKCHJIOB. CepHas KHCJIOTA,
(usznyeckne M XUMHYECKHE
CBOMCTBa (oOrme Kak

MPEJICTAaBUTENsI KJIacca KHCIOT M
crienupryuecKre), IpUMEHEHHE.
XUMUYECKHE PEaKIHH, JIeKAIIue
B OCHOBE MIPOMBIIIUIEHHOTO
cnocoba  TONydYeHHs  CEpHOH
KHCJIOTHI. Arnmapatbl u
MIPOTEKAIONINE B HUX IPOIECCHI
(ma  mpmMepe  MPOUM3BOACTBA
CEpPHOU KHUCIIOTHI).

Comu cepHoi KHCIIOTBIL,
Ka4eCTBCHHAS peaxius Ha
CyJIb(ar-uoH.

Haxoxnenue cepbl u eé
COETMHEHUN B TIPUPOJIE.
XUMHUYECKOE 3arps3HEeHUE
OKpY>Karoien cpelibl
COEAMHEHHSMU Cepbl (KHCIOTHBIE
NOXIM, 3arpsi3HCHHE BO3AyXa M

e  OO0bgcHIATL  00IHE
3aKOHOMEPHOCTHU B
N3MEHEHUU CBOICTB

aneMeHToB VIA-rpynmnsl U ux
COeAMHEHUH c  yuétom
CTPOEHUS UX ATOMOB.

e  XapakTepu3oBaTh
(dU3NUECKIEe U XUMHUYECKHE
CBOICTBA MTPOCTOrO BELIECTBA

ceppl U €€ COeAUHEHUH
(cepoBomopoa, OKCHUJIOB
Cepbl, CEepHOM KHUCJIOTBI,

CyIb(aToB), CrIocoObI UX

HPUPO/IC U KHU3HHU YETIOBCKa.
e OnpenensTs

HaJM4Ke CyJIb(aT-uoHOB B

pactBope.

e  OOBACHATD
CYIIHOCTh  3KOJIOTHYECKHX
npobsieM,  CBA3aHHBIX  C
nepepadOTKOM  COeqMHEHUI
CepBI.

e  [InanupoBaTh u

OCYILIECTBIITh HA IPAKTHUKE
XUMHYECKHE SKCTIEPUMEHTHI,
e IIpoBomuth

HaOJII0ICHMS, JIeJIaTh
BBIBOABI IO  pe3yJbTaTam
IKCIIEPUMCHTA.

° CnenoBatb
MIpaBUJIaM Oe3omacHoi

paboTsl B 1aboparopuu Ipu
UCIIOJIb30BAHUU XUMHUYECKOM
NoCy sl 1 000pyJOBaHUSL.

e IIpoussonuts

POII Xumus 9 xiacc
Ypoxk: 11-13
Ccplmka: Xumumsa - 9
Kfacc - Poccuinckan
3/IEKTPOHHAs WKoNa

(resh.edu.ru)

BO/IOEMOB), CTIIOCOOBI ero
1IPEIOTBPALLICHHS, BBIYMCIICHUS IO XUMHYECKUM
YpaBHEHHSIM.
e Ucrmoms3zoBaTh TIpH
Jemoncrpanun BBITIOJHEHHH y4eOHBIX
Komneximu  (Bumeomarepuansr): | SAMAHHH TEKCTHI yueOHHKa,
cepa U e€ COeMHEHNSI. CIIPaBOYHEIC MaTepHabl
OObyrnmBanue caxapa nox | (Ilepuomuueckyto  cuctemy
JIEeCTBUEM  KOHIEHTPHUPOBAHHON | XMMHUYECKUX
CEpPHOM KHUCIIOTHI. anemenToB/l. . MeHneneena
, TaONUIly pacTBOPUMOCTH
JlabopaTopHble M | KUCJIOT, OCHOBAaHHUH U COJICHB
NpaKkTHYeCcKHe BOAC,  OJICKTPOXUMHUYECKUL
padoThbI P HaNPsDKEHUH METAIIOB).
Jlabopamopuvie onvimol: e  Ucnoms3oBath TP
OGuapy:xeHne cyiib(ar-HOHOB. BBINOJIHEHUN yueOHBIX
BzaumoneiictBue  pa3z0aBlIeHHOM 3a1aHui UB
CEPHOM KHUCIIOTHI C ITHKOM. npomecce
HCCIIEI0BATENNBCKON
Buiuucnenusn JIESITENBHOCTH HaYy4HO-
— TIO YPaBHCHMSIM XHMUYCCKUX | [0y IspHYI0

peaKuuii;

JIUTEPATypPy XUMHYECKOTO




— MAaccoBOH JONM  BBIXOZA COJEpKAHUS,

MIPOAYKTA CIpaBOYHbBIE MaTepHabl,

peaxknun pecypcsl MHTEpHEeTa
Tema 5. O6mas | OGmas XapaKTepPUCTHKA e QO0pscuiath o6mme | POLI Xumus 9 knacc
XapaKTepHUCTHKA 3JIEMEHTOB VA-rpynnel. | 3akOHOMEPHOCTH B | Ypok: 14-16
XUMHYEeCKHX OCOoOEHHOCTH CTPOCHUSI aTOMOB | U3MEHEHUU croiicts | Ccblika:
2JIeMeHTOB  VA- | 5THX DJIEMEHTOB, XapaKTEPHBIC | 3eMeHTOB VA-Tpymmsl U uxX | YPOK 14. a30T: CBOMCTBa
rpyninsbl. JUTS HUX CTETICHH OKHCIICHHSL. COCTMHCHUIN c y4€TOM | U NPUMEHEHMeE.
A3ot,pochop u ux | A3or, pacrpocTpaHeHue B | CTPOCHHS UX aTOMOB. aMmuak. du1smnyeckme u
COCIMHEHM A Ipupoac, (usngeckue u ° XapaxkTepu3zoBaTh XUMUYECKME CBOWCTBA.
(79) XHUMHYECKHUE CBOMCTBA. ¢u3nYecKre U XUMHUYECKHE

Kpyrosopor a3ora B npupoze.

AmMMHaK, ero (Qu3uYecKkue H
XMMHYECKHE CBOMCTBA,
nosiyueHue U npumeHeHue. Comu

aMMOHHA, WX (Qunveckue u
XMMHYECKHE CBOJCTBA,
[IPUMEHEHUE.

KauecTtBennas peakuus Ha
HOHBIAMMOHHUSL.

A3OTHas KHCIIOTa, €€ (hH3MIecKue
U XUMHUYECKUE CBOMCTBa (0Orme
KaK MPEJACTaBUTEIS KJIacca KHCIIOT

u crenuduieckue).
Hcnonp30BaHue  HUTPATOB u
COJIeH aMMOHHS

B KaueCTBEMUHEPaJIbHBIX
ynoOpeHuii.

XuMuveckoe 3arpsisHEHUE
OKpY>Karolen cpelibl
COEAMHEHUSAMH a30Ta(KHUCIOTHBIE
NOXIHM, 3arpsA3HEHHE BO3MyXa,
TIOYBBI X BOTOEMOB).

Docdop, UTOTPOIHEIC
Moudukanuudocdopa,
(uzmaeckue u
XMMHYECKHECBOMCTBA.

Oxcun thocdopa(V) u
dbochopHaskuciora, (uU3NIECKHUES
u XUMHYECKHECBOMCTBA,
MOJIy4eHHUE.

CBOICTBA MPOCTHIX BELIECTB
azora W ¢Qochopa u mux
COeMHEHUH (amMuaxa,
COJlci aMMOHMSA, a30THOH
KHCJIOTBI, HUTPATOB, OKCUAA
docdopa(V) u pocdopHnoii
KHCJIOTHI, docdaron),
CHOCOOBl WX  TIOJYHYEHHS,
NPUMEHEHHE U 3HaYCHUE B
NPUPOJIE U KHU3HU YETOBEKa.

e  OrmpenensiTh  HOHBI
aMMoHUS U (ocdaT-uOHBI B
pactBope.

e  OOBACHATH
CYIIHOCTh  DKOJIOTHYECKUX
npoOjeM,  CBS3aHHBIX
C HaXOXKJCHNEMCOE TMHEHU I
azota u  dochopa B
OKpYKarolllen cpenie.

e IlnanupoBaTh u
OCYILECTBISITh HA TPAKTHKE
XUMHYECKHE DSKCIIEPHUMEHTHI,
MPOBOJIUTH HaOIIOCHAA,
JIeNaTh BBIBOJIBI o
pe3yibTaTaM KCIIEPUMEHTA.

e  Crnenomath
TIpaBUIIaM 6e3omacHo
paboTel B JabopaTtopuu mpu
WCTIOJIb30BaHUH
XUMUYECKOMN
0o0opyoBaHMsL.

MOCy bl "

noayyeHue u
NnpUMEHEHWE. CONU
AMMOHMUA. - Xumma - 9
Kf1acc - Poccuiickan
3/IEKTPOHHAA WKO/a

(resh.edu.ru)

Ypok 15. a3oTHaA
KWUCNOTa. CTPOEHME
MOJIEKY/1bl. CBOMCTBA
pa36aB/IeHHOM U
KOHLLEHTPMPOBAHHOWM
A30THOW KMUC/IOTbl. COMM
Q230THOW KWC/IOTbI.
a30THble yaobpenus. -
Xumua - 9 knacc -
Poccwiickas
3/IeKTPOHHAaA WKoAa

(resh.edu.ru)

Ypok 15. a3oTHaA
KWUCN10Ta. CTPOEHME
MOJIEKY/bl. CBOMCTBA
pa3baBneHHOM n
KOHLLEHTPUPOBAHHOWM
a30THOM KMUCAOTbI. COU
a30THOM KMUCNOTbI.
a30THble yaobpeHus. -
Xumua - 9 Knacc -




KauectBeHHasipeaxus Ha ° [IpousBoauTs Poccuiickas

dbocdaT-1oHBL BBIUHUCIIEHUS 10 XUMUUYECKUM | 31€KTPOHHAA LIKOA

Ucnonp3oBanne  ¢dochaTtoB B | ypaBHEHHUSIM. (resh.edu.ru)

Ka4eCTBEMHHEPATBHBIX e  lcrnonm3oBaTh  IIpu

yIOOpeHMIA. BBITIOJTHCHAH y9e0HBIX

3arps3HEHUETIPUPOTHBIX 3aaHui TEKCTBI

Bo0EMOB (pocharamm. yueOHMKa,CTIPaBOYHEIE

JeMoHcTpanmu MaTepranbl (IePUOINIECKYI0

Komnexmuu:  dochop u  ux | cucremy XUMHUYECKUAX

coeauHeHns. Bzanmoeiictue AJIEMEHTOB

KOHIIEHTPHUPOBaHHONAa30THOMN [. U. MenneneeBa, Tabnuiry

KHCIJIOTBI C MEIBIO. PacTBOPUMOCTH KHCJIOT,

OCHOBAaHHWM M COJCH BBOJC,

JlaGopaTopHbIe U | 3IIeKTPOXUMHYECKUHT psan

MPaKTHYeCKHePaGOThI HaNpsDKEHUH METaIoB).

Jlabopamopnvie onvimul: e  Ucnomssoats  mpu

1. B3a1/1Mf>I[e1710TBHe COJNIEH | prmonHeHNH Y4eOHBIX

aMMOHWUSIC TIETOYBIO. 3anaHmi UB

2. OsHakomjieHHE ¢ OOpa3lamMu npowecce

a30THBIXHU hochopHbIX HCCIIeIOBATETBCKOM

YAOOpEHHIA. JIeSITEIbBHOCTUHAYYHO-

Ipaxmuueckas paboma: TOMYJISAPHYIO JmTeparypy

Ne 3. HOJ‘Iy‘IeE-II/IC AMMHAKA, | X MPYECKOTO — COIEPIKAHMS,

W3YYEHHE er0 CBOMCTB. CTIPaBOUHbIE MaTepHalbl,

pecypcel HTepHEeTa

Bovtuucnenusn

— 10 YPaBHEHUSAM XUMHUYECKHUX

peakuuit
Tema 6. O0was | Yruepog, AJUTOTPOIIHBIC | @ O0bsicasate  ob6mme | POLI Xumus 9 knace
XapaKTepHUCTHKA Moau(HKALUK, PACIIPOCTPAHEHHUE | 3aKOHOMEPHOCTU B | Ypok: 17-20
XUMHYECKHUX B npupo/ie, pru3ndecKue U | U3MEHEHUA cBoiicte | Ccpuika:
nemeHTOB IVA- | XUMHYECKHE CBONCTBA. sneMeHToB IVA-rpymms! v ux | Xummsa - 9 knacc -
rpynnel. AncopOuus. KpyroBopor | coenunenuii ¢ yuéroM | Poccuiickas
Yraepoa U | yrJepoJiaB Ipupoje. CTPOCHHS UX aTOMOB. 3/1eKTPOHHAA KO
KpeMHHUil u | Oxcuupl yrieponaa, UX | e XapaKTepI/ISOBaTB (resh.edu.ru)
NXCOCAUHECHUSA (bl/ISI/I‘ICCKI/IeI/I XUMHUYCCKHUC (1)1/13]/[1{601(]/16 U XUMHWYECKUE
(89) CBOMCTBA, WX [ICHCTBUEHA JKHMBbIC | CBOICTBA MPOCTHIX BEIIECTB

OpraHu3MBbl, MOJIy4YCHUCH yriaepoaa U KpEeMHHS U UX

MIPpUMCHCHHUC. JKOJIOTHYECKUE COGI[I/IHGHI/If/i (OKCI/II[OB

MPOOIEMBI, CBSI3aHHBIE C OKCHIIOM yriepona, YTOJIBHOM

yriepona(IV); TUIIOTE3a | KKUCJIOTHI, KapOOHATOB,

TII00ATEHOTO HOTEIUIEHHS | OKCHIa KpEMHU,

KJIUMaTa; MapHUKOBEIH 3(h(DeKT. KPEMHHEBOM KHCJIOTBI,

VYronbHas KHCIOTa W €€ CONH, | CHIMKATOB), CHOCOOBI  MX

UX(PU3UYECKUE U  XUMUYCCKHUE
CBOICTBa,
TIOJTydeHUE H
KauecTBennas
KapOOHAT-HOHBL
Hcnons3oBanue
OBITY,
MEIULIIHE, MIPOMBIIIIJICHHOCTH,
CEILCKOM XO03SIHCTBE.
[lepBoHauyanbHBIE  MOHATHS
OpraHUYECKUX BEIIECTBAX KaK O
COCMHEHHUAXYTIIEPO/Ia;
0COOEHHOCTH COCTaBa UCTPOCHUS.

MIpUMEHEHHeE.
peakius Ha

KapOOHATOB B

00

MOJIy4YCHus1, NPHUMCHCHHUC U
3HaA4YCHHUC B npuponac u
KHU3HHU 4YCJIOBCKA.

. Onpenensts
KapOOHAT- M CHUJIMKAT-HOHBI B
pacTBope.

. OOBSICHATH

CYIIHOCTh  JKOJOTHYECKHX
mpoOjeM,  CBSI3aHHBIX  C

HaXOXKJIEHUEM  YTIEKUCIIOTO
rasa B OKpY>Karolien cpese.

. NnnroctpupoBath
B3aMOCBSI3b




IlonsiTHE O GMONOTMYECKUBAXKHBIX | HEOPTAaHUMIECKUX
BEIIECTBAX: JKUpax, | COEMHEHUH  yryepoja |
OenKax,yriieBoaax. OpraHUYECKHUX BEIIECTB.
MarepuansHoe . [TnanupoBath 17§
€IMHCTBOOPTAaHUYECKUX U | OCYIIECTBISTh  HAIpPaKTHKE
HEOPraHUYECKUXCOCANHECHUH. XUMHYECKHE DKCIIEPUMEHTHI,
Kpemnuii, ero ¢usuueckue WU |BBIBOABI 10  PE3yIbTaTaM
XMMHYECKHE CBOMCTBA, | 3KCIEPUMEHTA.
MOJy4YeHUEe M TIPUMCHCHHE B | e CrnenoBaTh
9JIEKTPOHHUKE. MpaBUIaM Oe3omacHoOM
CoenHeHus: KPEMHUS B IPUPOJIC. | paGoTHI B 1a6OPATOPUM IPH
OO6mme IIPEICTaBIECHUS 00 | HCIOIB30BAHUH XUMHUYECKOM
okcuzexpeMuus(I1V) ¥ | mocyibl M 000PYIOBAHHS.
KPEMHHUEBON KUCIIOTE. . Wcronb3oBath  mpu
CHITMKATBI, MX HCIONB30BAHHE B | phiionHeHHIyYeOHbIX
ObITy, MEIMINHE, | 33 nanyit TEKCTBI
NPOMBIIICHHOCTH.  BaHEHIIME | yyeGHyika,cripaBodHble
CTPOUTEJIbHBIE MATePHaNbL: | varepuanst
KepaMuKa, CTEKJIO, IIEeMEHT, OETOH, (TTepHOaMYECKYTO
KEeJe300€TOH. IIpobremsl | cycremy xummuecknx
6e30MmacHOro HCTIONB30BAHNS | sneventos]]. U
CTPOMTCNIbHBIX ~ MATCPUANOB B | Menpeneesa, TabmuILy
TOBCETHEBHOH JKU3HH. PacTBOPUMOCTH KHUCJIOT,
OCHOBaHWM H COJIEH B BOJE,
JemoncTpanuu SJIEKTPOXUMUYUECKHI pan
Monenu KPUCTATNIMICCKUX | ganpspkeHU METAILIOB).
pemérok anmasa, rpadura, | o Vcronp3oBath  mpH
MOJIeKyTbl ByIiepena. BBINIOJTHEHUU y4eOHBIX
Ancopbrus paCTBOpéHH'I')IX samaHmii W B TIpolecce
BEIICCTB AKTUBUPOBAHHBIM YIIEM. | 1o n10BaTEIIBCKOM
Ilporusoras. JEATENEHOCTH HAy4HO-
Buneomarepuansl:  CHIMKaTHas TNy JIAPHYIO
HPOMBIIUICHHOCTD. JUTEPATyPyXUMHYECKOTO
Mognenu MOJIEKYJl OpraHWYEeCKUX CONEpKAHMs,  CTIPABOYHBIE
BEIICCTB. MaTepuabl, pecypehl
Wntepuera

JlabopaTopHble "
NpaKTHYecKHe padoThl
Jlabopamopnwiii onvim:
KauecTtBennas peaxuus Ha
KapOOHAT-HOH.
Ipaxmuueckue pabomvi:
Ne 4. Tlomydenune yTIEKHCIOTO
rasa.
KauecrBennas peaxuus Ha
KapOOHAT-HOH.
Ne 5. Pemenue
9KCIIEPUMEHTANBHBIX 3a7ad  T10
teMe «HemeTamnsn.
Bovtuucnenusn
— IO YPaBHEHHSIM XUMHYECKUX
peaKLuii, eciiu OMH U3 PEAreHTOB
JaH B BHUJE BOAHOTO PacTBOpa ¢
HU3BECTHOU MAacCOBOI JOJIEH

Pa3nea 3. Metayuibl U ux coeannenus (20 v)

Tema 7. O6mme | O0mas XapaKTEPHUCTHKA | ® PackpeiBate  cmpic | PO Xumus 9 knace
CBOIICTBA XUMHUYECKUX 3JIEMEHTOB — | m3yvaempIx  moHATHH ¥ | Ypok: 21-22




METAJLJIOB METaUIOB HAa OCHOBAaHMM UX | IPUMEHATHEITH MOHATHA INpH | Cchuika: Ypok 21.
(49) nonoxeHuss B Ilepuoanueckoi | OMUCAHUU CBOMCTB BEIIECTB | obobLLIeHME MO TeME
CUCTEMEC XHUMHYCCKHUX OJBJICMCHTOB | U UX HpeBpaHleHHﬁ. «HemeTannbl». - Xxmumuma
. W. MenneneeBa U CTPOECHUSA | @ OO0BACHAT,  0OMIME | - 9 knace - Poccuiickas
aTOMOB. 3aKOHOMEPHOCTU B | aneKTpoHHas WwKona
CTpoeHHe MCTAJUIOB. | I3BMCHCHUHN CBOUCTB (resh.edu.ru)
Merannnueckas CBA3b U | BJICMEHTOB-METAIZIOB M WX
METaJUIMYeCKasi KpucCTaJUIMdecKast 5 é
eméTia 3 er o oKl COCTHCHNH N YACTOM | yvpoK 22. nonoxenue
HIETKA. JICKTPOXUMUYCCKUHN | CTPOCHHS X aTOMOB.
psm HaIm H)I(CHI/Iﬁp METaJIOB P X METaNNo8 8
.| e apaKTepU30BaTh o
p p PaxTep nepuvoamnYecKom
dusnueckue u XUMHWUYCCKUEC CTPOEHHUE METAIOB, 06]_]_[14@
o CUCTEME XUMUYECKUX
CBOMCTBA MCTAJLJIOB. ¢u3ndeckre W XUMUYECKHe
O6HII/Ie CIIOCOOBI IIOJIYYCHHUSA | cBOMCTBA METAJLJIOB. NEMEHTOB 4. W.
MeHAeneeBa.
METaIlIOB. . XapaxkTepu3oBaTh
IToHsiTHE O KOPPO3UM METAIJIOB U 06IIIe CIIocoOBI TTOTyYCHHUs MeTaNNn4YecKan CBA3b.
OCHOBHBIE CIIOCOOBI 3aLIMTBI OT | pMeralioB. nsnyeckme n
koppo3un. CraBsl (CTanb, YYTYH, | o Cres0Bath XMMUYECKMe CBONCTBA
JUOpAIOMUHUH,  OpoH3a),  HX MpaBIIaM Oesomnacuoii | METANN0B. CN/IaBbI
IIPUMCHCHUE B ObITY M | paGoTHI B 1a6OPATOPUH TIPH MeTa/IJIOB. HaXxOXAeHne
HPOMBIIIIICHHOCTH. HCIOJIB30BAHUM XMMHUUECKOH | METannos B npupoae v
JlemoncTpanuu 0CY bl U 000PYI0BAHHSI. ob6Lme cnocobbl nx
Osnakomnenue ¢ obpasuamu | o TponsBoauTs NOAYYEHUSR. DAL
MCTaJLIoB M CIUIABOB,  MX | prrgpciieHust 10 XUMHYECKHM | aKTUBHOCTY
VM3UYECKUMH CBOWCTBAMH. o
b YPaBHEHUSIM. (aneKTpoXMMMrYecKnin
Mopenu KPUCTAJUTMYECKUX N
) . Hcnonp30Bare  IpH | pag HanpaxeHwi)
€MIETOK METAaJIOB.
p . BBITIOJIHCHUHA y‘IC6HLIX mMmeTannos. - Xumuma - 9
Buneomarepuansi: KOppO3usl o 6 "
METAIIIOR 3aJaHUM TCKCThl YYCOHHUKAQ, | knacc - PoccumcKas
CITPaBOYHBIC MATEePHUAIbl | 57eKTPOHHASA WKOAA
Ilepuoguyeckyro  cucrem
JlaGoparopubie u (lep 4 Y| (resh.edu.ru
GOThI XUMHYECKUX 3JIEMEHTOB
NpaKkTHYecKHne pa
ﬂp 5 p . N. Menneneesa, Tadnuiry
abopamopHbie Onvlmvl.
pamop PacTBOPUMOCTH KHCIIOT,
OzHakoMyIeHHE C  oOpasiamu N N
OCHOBaHHMI U COJIEH B BOJE,
CILUTaBOB METAJIIIOB. .
3aBUCUMOCTh CKOPOCTH PEaKITUH SITCKIPOXHNITCCITTH PAA
po peaki HaIPsHKCHUH METaJLIOB).
MeTajula C KUCIOTOW OT HPUPOJBI
. Hcnone3oBate  1pu
MeTaJua.
BBITIOJTHCHAH YIeOHBIX
Bovituucnenusn o
33JaHUi W B TIPOIECCE
— [0 ypaBHEHUSM XWMHUYECKHX N
" HCCIIeI0BATENECKOM
peaKIwii, €CJI OJTUH U3 PEarcHTOB
JIeSITeITBHOCTH HAYYIHO-
COZIEP>KUT MIPUMECH
MOMYJISIPHY IO TUTEPATyPy
XUMHYECKOTO  COJCPKaHUS,
CIIpaBOYHBIE MaTepHaJIbI,
pecypcel HTepHeTa
Tema [lenounbie metamibl. [lonoxeHue | e O0pacusaty  obume | POII Xumus 9 knace
BaxHeliue B ITepuoanueckoit CHCTEME | 3aKOHOMEPHOCTH B | Ypok: 22-26
MeTALJIbI XUMHYECKUX 3JIEMEHTOB | U3MEHEHUU cpoiicte | OOImIas ccplIKa:
COeUHEHUS M. . Menneneena, CTPOCHUE | 3JIEMEHTOB-METAJIIOB B | Xvumua - 9 knacc -
(16 v) aroMoB. Haxoxxaenue B IpUpOJE. | rpymnmax ¥ MX COEOUHEHHH ¢ | Poccuiickas

Omuueckre U XAMHYECKHe
CBOMCTBa(Ha MpUMepe HATPUS U
kanus). OKCUIIBI U TUIPOKCHIIBI
Hatpud u kanus. [I[pumenenune

LIEJIOYHBIX ~ METAUIOB M HUX
COCJIMHEHHIA.
IllenouyHo3eMeIbHEIS METAILUIBI

MAarHui M KaJblIMM, CTpOEHHE

y4ETOM CTPOCHUS UX aTOMOB.
. XapakTepu3oBaTh
($u3NUECKEe U XUMHYECKHE
CBOICTBA MIPOCTHIX BELIECTB
METAIOB U UX COEAUHEHU
(oxcumoB, TUIPOKCHUIOB,
coJieit), crmocoOb X

3/1EKTPOHHAA WKO1a

(resh.edu.ru)




aTOMOB. TTonoxxenne B
ITepnognueckoit CUCTEME
XUMHYECKHX 3JIEMEHTOB
. . Menneneesa.

Haxoxnenue B MIpUApOJIE.
dusnueckue A XUMHYECKHE
CBOIICTBA. Baxkneiimme
COCMUHCHUSA  Kamblus  (OKCHI,
ruApokcus, coiu). JKECTKOoCTh

BOJABI M CIIOCOOBI €€ yCTpaHEHHUs.
AJIOMHUHUH. [Tonoxenue B
ITepuoanueckoit CUCTEME
XUMHUYECKUX 3JIEMEHTOB
H. WN. Mengeneea, CcTpoeHuUe
aroma. HaxoxxieHue B TpHUPOJE.
®dusnyeckue M XMUMHUYECKHE
cBoHcCTBa. AM(OTEpHBIE CBOHCTBA
okcuga M ruapokcupa. Keneso.
ITonoxenune B Ilepuonnueckoi
CHUCTEME XUMUYECKUX 3JIEMEHTOB
O. W. MenneneeBa, CTpoeHUE
aroma. HaxoxxneHwe B NIpHUpPOIE.
dusnueckue A XUMHUYECKHE
cBoiicTBa. OKCHABI, TUAPOKCUIBI U
conn xene3a(ll)m xeneza(Ill).

JdemMoHcTpanmun
BzaumoneiicTBUe HATpuUs C BOJOU.
OkpammBaHue IUIAMEHH HOHAMHU
Hatpus ¥ Kanusa. OkxpallirBaHue
TJIaMEHH HOHAMH KaJIbITHS.
BzaumopeiicTBue okcuaa KaiabIus
¢ Bomoil. Buageo Marepuansl:
FOpEeHHE d>Kelie3a B KHUCIOPOJE U
XJIOpE.

JlabopaTopHble "
NpaKkTH4YecKkue padorbl
Jlabopamopnvie onvimul:
Os3HakomjieHHE ¢ OoOpa3uamu
QIIOMUHHSA U €T0 CIIJIaBOB.
AwmdorepHbIe CBOICTBa
THAPOKCUIA ATIOMHUHUSL.
KagecTBeHHbIE peakiMy Ha HOHBI
xKeJesa.

Ipaxmuueckue pabomvi:

Ne 6. XKécTkocTh BOALI M METOBI
eé ycTpaHeHusl.

Ne 7. Pemenne
SKCIEPUMEHTANBHBIX 33Jad MO
TeMe «MeTallIby.

Butuucnenusa

— II0 ypaBHeHI/ISIM XUMHUYCCKUX
peaKLuii, eclii OJTUH U3 PEarcHTOB
JaH BU30BITKE WU COJCPKUT
MIPUMECH;

MacCOBOHM  JIOJIH

BBIXOJIa

NOJy4EHUs, IPUMEHEHHE MU
3HaueHWe B MpUpoJEe U
JKU3HU YeIIOBEKa.

. PacniozHaBath c
MIOMOIIBIO Ka4eCTBEHHBIX
peakiuid  HMOHBI METAJIOB
(MarHusi, aNMIOMUHHA, LWHKA,
Kenesa, MeJin).

. [InanupoBats u
OCYILIECTBIISITh Ha MPAKTHUKE
XUMUYECKHUE HKCIIEPUMEHTBHI,
MIPOBOJIUTH HaOJII0ICHMS,
JiesaTh BBIBO/IBI o
pe3yibTaTaM 3KCIIEPUMEHTA.
. CrnenoBatb
npaBUIaM Oe3omacHoi
paboTsl B 1TabopaTopuu Mpu
HCIIOJIB30BAHUM XUMUYECKON
NoCy bl M1 000pYJOBAHUSL.

. IIpousBoauts
BBIYUCIICHUS 10 XUMHYECKUM
YpaBHEHHSIM.

. BeicTpauBath
pa3BEPHYTHIE NUCBMEHHBIE U
YCTHBIE OTBETHI C ONOPOU HA
MHQOPMAIHIO U3 YUeOHHUKA U

CIPaBOYHBIX  MaTepHasoB,
TPaMOTHO UCIIOIB30BAaTh
W3Y4YEHHBINA MOHATUIHBIN
anmapaT Kypca XMMHH.
. Hcnonbs3oBath  1pu
BBINOJIHEHUN yueOHBIX
3alaHMidi M B IIpoliecce
UCCIIEIOBATENBCKON
JIeSITENTBHOCTH Hay4HO-
MOMYJISIPHYIO
JTUTEPATYPY XUMHUUECKOTO
coJiepKaHus,
CIPaBOYHBIE MaTepHabl,

pecypcsl MHTepHETA




MPOAYKTA PeaKun

Paznen 4. Xumus n ox

py:Kafonas cpeaa (3 q)

Tema 9. BenrecTBa
W MaTepuajbl B
JKH3HHU YeJI0BeKa

(3 4)

HoBrie Matepuaibl 1 TEXHOJIOTHUU.
BemectBa u  martepuansl B
MOBCEIHEBHOM JKM3HH YeJIOBEKa.
XuMus U 310pOBBE.

Bbeszomacnoe HCTIONIH30BaHME
BEILIECTB U XUMHYECKHUX PEaKUUH
B OBITY.

ITpuponusie HUCTOYHUKHU
YTIEBOAOPOIOB(YTOIIb,

TIPUPOTHBIN ras,
HEPTH),IPOIYKTHI ux

nepepadoTKH, WX pOJb B OBITY H

MTPOMBIIIJICHHOCTH.

OCHOBBI JKOJIOTHYECKOM
TPaMOTHOCTH.

XUMH4YECKOE 3arpsi3HEHHE
OKpy’Karomed cpeasl (IpeaesbHO
JIOITy CTUMast KOHIICHTPAIUS
Bemects — I1/1K).

Ponp  xumum B pelieHuu

9KOJIOTHYECKHX MPOOIIEM

e  XapakTepu3oBaTh pojb
XMMUH B pa3HuHbIXChepax
JIeSITEIbHOCTHITIOIEH,
OCHOBHBIE BEIIECTBAU
MaTepHabl, IPUMEHSIEMbICB
XKHU3HU  COBPEMEHHOI'O
YeJoBeKa.
. OOBSCHATH YCIIOBHSA
0e30macHOro MCIOIB30BAHUS
BEIIECTB U  XHUMHYECKHX
peakuuii B OBITY.
. AHanu3upoBath U
KPUTHUYECKH OIIEHUBATh
UHQOPMAIIMIO O  BIMSIHUHU
HPOMBILIICHHOCTH,
CEIILCKOr'0 X034ICTBA,
TpaHcmopTa W  JAp. Ha
COCTOSIHUE OKpYyKarolen
Cpempl.
. YMets OKa3bIBaTh
MIEPBYIO MIOMOIIIb npu
XUMHYECKUX  OXOrax M
OTpPAaBJICHUSX.
. IIpunumate ydactue
B OOCYyXIeHHH TIpobiemM
XMUMUYECKOU u
9KOJIOTUYECKOU
HalpaBJIEHHOCTH,
BBICKa3bIBaTb ~ COOCTBEHHYIO
MO3HLHIO 10 IIpobieMe u
npeiaraTh BO3MOXHBIE
IIyTH €€ PELLICHHUS.

POII Xumus 9 knacc
Ypoxk: 29-33

OO01as ccpUIKa:
Xumua - 9 knacc -
Poccuinckasn
3/IeKTPOHHAaA LWKOoAa

(resh.edu.ru)




IIpunoxenune k padoyei mporpaMmme ¢ HCMoJab30BaHueM o0opynoBanus «Touku Pocray»

IIpunoxenne 1

8 kirace
Ne Tema Copep:xanue LeneBast ycranoBka ypoka | Kous-Bo ILlnanupyembie pe3yabTaThl Hcnonb3oBanue
4acoB o0opynoBaHue

1 Mertoap! mo3HaHusg [Ipaktuaeckas padora Ne 1 3HaKOMCTBO C OCHOBHBIMH 1 ‘YMeHue noib30BaThCst JaTtuuk Temmnepa
B XMUMUH «M3yuenue CTpOEHHUs TIIAMEHN METOaMH HayKU HarpeBaTelbHBIMHU NMpUOOpaMu TYpbI (TEpMONapHbIii),
OKclieprMeHTaIbHbIe CIHPTOBKA
OCHOBBI XUMHHU

2 JlabopatopHslii onbIT Ne 1 3HAaKOMCTBO C OCHOBHBIMU 1 Omnpenensats BO3MOKHOCTb Jatunk Temnepa
Merobl MO3HAHUS «Jlo Kakoif TeMIepaTypsl METO/aMH HayKU MPOBEJICHUSI peaKlnii U MpoLEeccoB, TYpbI (TEpMONapHBbIi),
B XUMHHU MOXHO HarpeTh BELIECTBO?) TpeOyoInX HarpeBaHusl CIHPTOBKA
OKcrieprMeHTaIbHbIe
OCHOBBI XHMHH

3 Mertozabl HO3HAHUSA JIaGopatopHsIit ombIT Ne 2 JlaTh mpescTaBIeHUE O 1 VMenue BeIOUpath Ipu6opbI JlaTumk Temreparyps
B XUMHHU «M3Mepenne TeMnepaTypsl TOYHOCTH MU3MEpEeHuil LuppOBHIX JUTS IPOBEICHUS U3MEPEHUH, IUIaTHHOBBIH, TEPMOMETD,
OKCIepUMEHTAIBHBIC KMIIEHHS BOJBI C IOMOLIBIO JTATYNKOB ¥ aHAJIOTOBBIX IPHOOPOB TpeOyIomuX TOYHOCTH MOKa3aHHI JNMEKTPUYECcKast
OCHOBBI XUMHH JIaTIUKa TEMIIEPaTypsl 1 TUTUTKA

TEepMOMETpa»

4 Mertobl NO3HaHUS JIaGoparopHslii onbIT Ne 3 CdopmMupoBats NpeacTaBIeHHE O 1 3HaTh NIPOLIECCHI, IPOTEKAIOLINE IIPU Jaruuk Temnepa
B XUMHH «OmnpeneneHne TemMrepaTypbl TeMIeparype IUIaBJICHUH BEIIECTB TYpBHI (TEpMOIIAPHBIH)
OKCIepUMEHTAIbHbIE IUIABJICHHS ¥ KPUCTAIUIN3ALNH IUTaBJICHUSI, 00PaTUMOCTH U MX KPUCTAIA3ALIN
OCHOBBI XUMUH MeTajuIay TUTABJICHUSI M KPUCTAJUIH3AINH

5 IlepBoHavanbHbIE JlaGopartopHsrii orbiT Ne 4 DKCHepUMEHTAIEHOE 1 YMeTh oTIMYaTh BOJAOMPOBOIHYIO Boay | Jardmk
XMMHYECKUE TOHATHS «OnpezeneHue BOLONPOBOJHON U olnpeJeNeHue TUCTUWIIUPOBAaHHON U OT JTUCTHUTMPOBAHHOM, 3HATh, TOYEMY JIEKTPOIPOBOAHOCTH,
YucTele BemecTsa U JUCTUIIIMPOBaH BOJIONIPOBOJHOM BOJIbI JUTS IPOBEACHHS SKCIIEPUMEHTOB 1 (POBOIT MUKPOCKOII
cMecH HOU BOABD» HCHONB3YIOT TUCTHIUIMPOBAHHYIO BOIY

6 IlepBonavansHble JleMOHCTpallMOHHBIH SKCIIEPUMEHT N3yueHne XuMHIECKHX SBIEHHI 1 YMerb oTinyaTh GundecKue JlaTunk TemMnepa
XUMUYECKUE MOHATUSA Ne 1 «Brigenenue u normnolieHue MIPOLIECCHI OT XMMUUECKUX peaKIuii TYpBl IJIATUHOBBIN
dusnyeckue u TeIIa — MPU3HAK XUMHIECKON
XUMUYECKUE SBICHUS peaKum

7 IlepBoHayanbHbIe JIeMOHCTpaMOHHBIN YKCIIEPUMEHT N3ydeHue siBneHuit npu 1 3HaTh, 4TO MPU MPOTEKAHUHU IIpuGop asst ONBITOB €
XUMUYECKUE TOHATHS Ne 2 «Pa3znoxxeHue Bojbl Pa3JI0KEHNH CIIOKHBIX BELIECTB peaKIii MOJIEKYJIBI BEIIECTB EKTPHIECKIM TOKOM
IIpocteie u JJIEKTPUYECKUM TOKOM» pa3pyLIaoTCs, a aTOMbI COXPaHSIOTCS
CJIO’KHBIE BEILECTBA (7151 BEILIECTB € MOJICKYJISIPHBIM

CTPOCHUEM)
8 IlepBoHauaIBEHBIE JleMOHCTpallMOHHBIN 3KCIEPUMEHT OKCIepUMEHTAIbHOE 1 3HaTh GOPMYIHPOBKY 3aKOHA Becs anekTpoHHBIE

XUMHYECKUE TIOHATHS
3aKOH COXpaHEHHs MacChl
BEIIECTB

Ne 3 «3akoH COXpaHEHUS] MACChI
BEIIIECTBY

J10Ka3aTCJIbCTBO neﬁcmm 3aKOHa

U yMETh IPHMCHSATH €T0 Ha MPaKTHKE,
IIPU pelIeHUU pacuETHBIX 3a1a4




9 Knaccer Heopranuuecknx | JIeMOHCTPalMOHHBII 9KCIIEPUMEHT DKCIIEPUMEHTAIIBHO OIPEIEIUTD 3HaTh 00BEMHYIO JOJTIO CO Ipubop st
coenuHeHuil. CocraB Ne 4 «Onpenenenue cocraBa coJiep)KaHue KUCIIOPOZa B BO3yXe CTaBHBIX yacTeil Bo3ayxa OIpeJeSICHUs CO
BO3lyXa BO3IyXa» CTaBa BO3JyXa

10 Kuaccel Heoprannueckux | IIpakrudeckas padora Ne 2 CHHTE3 COJIM U3 KUCIIOTHI U ‘YMeTh NpoBOJUTH MTPOCTEHIINE Ludpooit Mukpockomn
coenuHennit CBoiicTBa «Ilomy4yeHue MeIHOrO KyHopocay OKCHJIa MeTaia CHHTE3bI HEOPTaHUIECKHX BEIECTB C
KUCIIOT HCIIOJIb30BaHUEM HHCTPYKIMH

11 PacTBopbI JlaGopatopHsiii onbiT Ne 5 HccnenoBaTh 3aBUCUMOCTh Nmets npencrasienue o pa3 JlaTauk TeMmnepa

«/3y4yeHnue 3aBUCHIMOCTH PacTBOPUMOCTH OT TEMIIEPATYPBI HOH 3aBUCHMOCTH PacTBOPHU TYypBl IIIATUHOBBIN
PacTBOPUMOCTH BELIECTBA MOCTH BEIIECTB OT TeMIIepa
OT TeMIIepaTypeD» TypbI
12 PacTtBOpBHI JlaGopatopHsiii onbiT Ne 6 [TokazaTh 3aBUCUMOCTh YMeTh UCTIONB30BaTh HUPPOBOI Llu¢poBoii MUKpPOCKOTT
«Haboenue 3a poctom PacTBOPUMOCTH OT TEMIIEPATYPBI MHKPOCKOM ISl H3y4IeHHsT (OPMBI
KPHCTAIIOB) KPHCTAIJIOB
13 PactBopsI JlaGopatopHsiii onbiT Ne 7 ChopMupoBaTh MOHATHS Nwmets npeacrasienue o pa3 JlaTuuk TemmepaTypbl
«IlepechliieHHBII pacTBOP» «pa30aBIeHHBIH pacTBOP», JIMYHON HACHIIIEHHOCTH PAacTBOpa TUTATHHOBBIH
«HACBIIICHHBIA PacTBOPY, pacTBOPSIEMBIM BEIIECTBOM
«TIePECHIIICHHBII PaCTBOP
14 | Pactsops! IMpaxrudeckas padora Ne 3 CctopmMupoBats IpeACTaBICHAE O YMeTs onpenensaTs KOHUEHTPALUIo JlaTuuk onTHYeCKOM
«Omnpenenenue KOHICHTPALUN KOHIICHTPALIMH BEIIECTBA U pacTBOpa, UCHONB3YS IUIOTHOCTH
BEILECTB KOJIOPUMETPHUUECKUM IO KOJIMYCCTBEHHOM HHCTPYKIHIO
KaTrOpOBOYHOMY I'papHKy» aHanu3e
15 Kpucrannorunparst JlaGoparopHslii onbiT Ne 8 CdopmupoBaTh MOHATHE 3HaTh CIIOCOOHOCTD KpucTayutoruaparos | JlaTuuk Temmepa
«OnpezeneHue TeMIepaTypsl «Kpucramnoraapar» paspymaTbcs TYpPBI INTATHHOBBIN
Pa3IoKeHHsT KPUCTAJUIOTHAPATA [IPY HarpeBaHUHU

16 Knaccel Heoprannueckux | Ilpaxtnuaeckas pabora Ne 4 CdhopmupoBaTh MpeACTABICHHE O Ywmers omnpenenars pH pactBopoB Haruuk pH

coenuHeHnit OCHOBaHHMSA «Omnpeznenenue pH pactBopoB pH cpenbl kak XapakTepUCTUKU
KHCIIOT U IIEI0Yei» KHCJIIOTHOCTH PacTBOpa

17 Kunaccet Heopraunueckux | JlaboparopHsiii ot Ne 9 CdopmMupoBath npeacTaBIeHHE O [TpuMeHATh yMEHHS [0 ONPEAEICHUI0 Hatuuk pH

coequHeHuin OCHOBaHUS «Omnpenenenne pH pasnuuHbIx cpeny | mikaine pH pH B npaktuueckoi
JIeSITeIIbHOCTH

18 Knaccet Heoprannueckux | JlaboparopHstii omsit Ne 10 DKCIEepUMEHTANBHO J10Ka3aTh [TonuMaTh CymIHOCTH Ipolecca Hatuux pH, nozarop
coemuHeHnit Xumuueckue | «Peakuusa HeHTpanu3zanum» XMMUYECKHUE CBOHCTBA HEeWTpaIu3aluy U IPUMEHSTH IPOIecC 00BEMa KHUIKOCTH,
CBOICTBA OCHOBaHUI JleMoHCTpalMOHHbIH OCHOBaHUi1 HEHTpanu3aluy Ha IPAKTHUKE Oroperka,

skcrepuMeHT Ne 5 «OcHoBaHMA JIATYUK TeMIiepa
Temnosoit adpdext TYpHI IUIATUHOBBIN, TATIUK
PeaKIuy THAPOKCHIA HATPHSI C JABIICHUS, MAaTHUTHAS
YTICKHUCIBIM Ta30M» MeIIaaKa

19 | CsoiicTBa JlaboparopHsrit ombiT Ne 11 Hcnons30BaTh MOMyYEHHbIE 3HAHUS YMeTs onpenenars KUCIOTHOCTD IIOYB Hatuank pH
HEOpraHU4ecKHX «OnpezneneHue KUCIOTHOCTH JUIS OIIPEAEIICHUS] KUCIOTHOCTH
COCTMHEHU I MIOYBBD» pacTBopoB

20 XuMuueckast CBA3b JIeMOHCTpalMOHHBIN OIIBIT [TokazaTh 3aBUCUMOCTD YMeTh ompenenars TUI JaTtuuk Temmnepa




Ne 6 «Temneparypa nnaBiaeHuUs

(bPI?)PI‘IeCKI/IX CBOWCTB BEIIECTB OT

KPUCTAJIIIMICCKUX peIHéTOK o

TYPpbL HHaTHHOBLIﬁ, JaTYHuK

BCUIECTB C pasHbIMU THIIA XUMHAYECKOM CBSI3U TEMIIEPATYPE IJ1aBJICHUA TEMIIEPATYPbI
TUIIaMH KPUCTAJUTHYECKNX TEpPMOIAPHBIH.
PpeeToK»
IIpuiio:kenne Kk padoyeil mporpaMme ¢ UCNoJb30BaHueM obopynoBanus « Touku Pocra»
9 ki1acc
Ne Tema Copep:xanue IleneBas ycranoBka ypoka | Koua-Bo ILnanupyembie pe3yabTaThl Hcnonb3oBanue
4acoB odopyaoBaHue
1 Teopust JleMOHCTpallMOHHBIN OIBIT IMokasats, 4TO pacTBOpeHHE 1 3HaTh, YTO pacTBOpeHHE — (PU3NKO- Jlatauk teMnepa
JJIEKTPOJIMTUYECKOH Ne 1 «TennoBoii apext BELIECTB UMEET Pl XUMHYECKUH Typbl IIIATUHOBBIN
JIMCCOLMAIINH pPacTBOpPEHUsI BEILIECTB B MPU3HAKOB XUMUYECKOH nporecc
BOJIE» peaxkuuu
2 IpakTrueckas pabora Ne 1 BBenieHne MOHATHIH «AIIEKTPOIUTY 1 YMeThb 3KCIIepUMEHTAIIBHO Hatank
Teopust «ONEKTPOINUTHI ¥ HEAIEKTPOIUTHD «HEINEKTPOIIUT OTIPEAENATH SIEKTPOIUTHI U 3MEKTPOIPOBOTHOCTH
3NEKTPOIUTUYECKOM HE3JICKTPOJIUTEI
JIMCCOLMAIINH
3 Teopus JlaGopaTopHslii ombiT Ne 1 CdopmupoBath NpecTaBICHHE O 1 3HaTh, KaKOe BIMSHHE OKa3bIBAET BOJA Jatank
INEKTPOIUTHIECKOH «BnmsHME pacTBOpHUTEINST BJIMSIHUM PACTBOPUTEINS Ha Ha JMCCOLMALIUIO BEIIECTBA 9JIEKTPOIIPOBOIHOCTH
JIICCOLHAIIAN Ha JIMCCOHUALIIION JIUCCOIMANNIO NEKTPOITHTA
4 Teopust JlaGopatopHsbrlit ombiT Ne 2 DKCHEepUMEHTAIbHO BBECTH 1 ‘YMeTh orpenenaTh CUIbHbIE U Jaruuk
SIIEKTPOIUTHIECKOM «CuitbHbIe  cl1a0ble AIIEKTPOIUTHDY HOHSTHE «CIIA0BII AIEKTPOIIUT cy1abble ANIEKTPOIIUTHI C IO JEKTPOIPOBOIHOCTH
nucconnanuy CHIbHBIE MOIIIBIO JATYUKA IIEKTPOIPOBOJHOCTH
1 c1abble 3TeKTPOIUTEI
5 Teopus JlaGopatopHsiii onbiT Ne 3 CdopmMupoBath npeAcTaBIeHHE O 1 3HaTh 3aBUCUMOCTh Jatunk
IMEKTPONUTHIECKOH «3aBHCHMOCTH 3JIEKTPOINPOBOJHOCTH | 3aBHCHMOCTH JIEKTPOIPOBOJHOCTH 3JIEKTPOTIPOBOTHOCTH PACTBOPOB OT NIEKTPOIPOBOTHOCTH
JIMCCOLMAIINH pacTBOpOB PacTBOpPOB OT KOHIIEHTPAI[H HOHOB KOHIIEHTPAI[IX HOHOB
CHJIBHBIX DJIEKTPOJIUTOB OT
KOHI[CHTPAIMH HOHOB»
6 Teopus [Ipaktuueckas padora Ne 2 3aKkpernuTh npeacTaBiIeHue 1 ‘YMeTh dKCIIepUMEHTAIBHO Jlatumk
INEKTPONTUTHIECKOH «Omnpenenenue KOHIEHTPAUU COIH | O 3aBUCHMOCTHU OIIpeeISATh KOHIIEHTPAIIHIO NIEKTPOIPOBOIHOCTH
JIMCCOLMAIINH TI0 3IEKTPOIPOBOJHOCTH PACTBOPA» 3NIEKTPONPOBOTHOCTH PaCTBOPOB COJIM B PaCTBOPE C IIOMOIIIBIO

OT KOHLUCHTpallui HOHOB

JlaT4UKa SJICKTPOIIPOBOJHOCTH




7 Teopust JlaboparopHsbriit ombiT Ne 4 HccnenoBats 0COOEHHOCTH [IpuMeHsATs 3HaHUS O peaKkluu JaTunk
JIIEKTPOIUTHYECKOM «B3anmMoneiicTBIe THAPOKCHIA MPOTEKAHUS PEAKIHH HEHTpaIM3alluK B HHBIX JJIEKTPONPOBOAHOCTH,
JIVICCOIHAITAN Oapus ¢ cepHON KHCIOTOI HEeWTpaTH3aIiu YCIOBUSIX no3atop 00béMa
Peaxmu noHHOTO JKHUJIKOCTH, OFOpeTKa
obmeHa

8 Teopus JlaGoparopHslit ombiT Ne 5 DKCIIEpUMEHTAIIBHO TT0Ka3aTh 3HaTh, YTO BCE PACTBOPHUMBIE Harauk
AIIEKTPOIUTHIECKOM «O06pa3oBaHue cojeil aMMOHHUSDY 00pa3oBaHNE HOHOB B BOJIC COJIH SIBJISIFOTCS] CHITBHBIMH 3JIEKTPONPOBOAHOCTH
JIICCOIHAIINH MIPU peaKilii aMMHaKa ¢ INEKTPOJIUTAMU

KHCIIOTaMH

9 XuMHYeCKHe peaKknu JlabopatopHslit onbIT Ne 6 V3ydeHne OKACIHTEIBHO- Wmets npencrasieHue o Te Jlatank TemriepaTypbl
OxwcnuTeIBHO- «M3yuenne peakuun BOCCTAHOBHTENIBHBIX IPOLIECCOB, I10BOM 5((hEKTE OKUCIATETBHO- TIATHHOBBII
BOCTAHOBHUTEJILHBIE B3aHMOJICHCTBIIS CyIIb(QUTA HATPHS C MPOTEKAIOIIHX C BBIICICHHEM BOCCTaHOBHUTCIIBHBIX
peakuu NIEPOKCUIOM BOIOPOJA» SHeprum peaxumii
(OBP)

10 XUMUYECKHEe peaKkiuu JlaGoparopHsbiit ombiT Ne 7 Jloka3zaTb, 4TO B mpoliecce Nwmets npeacraienus o pa3 Hatuuk pH
OBP «3menenue pH B xoze nporekanns OBP BozMoxHO JIMYHBIX TPOIYKTaX OKUCIUTEIHHO-

OKHCIIUTEITFHO-BOCCTaHOBHTEIBHBIX 00pa3oBaHUE KHCIOTHI BOCCTAHOBHTEJILHBIX PEAKITUIA
PpeaKIuii» WA TETI0YH

11 XuMHYecKHe peakuu JlaGoparopHsbriit ombiT Ne 8 KonnuecTBeHHO 0XapakTepu30BaTh 3HaTh, YTO METAJLJIbI SBIISFOTCS JaTuuk HanpspKeHUst

OBP «CpaBHUTENBHAS XapPAKTEPUCTUKA BOCCTaHOBHTEIIFHYIO CIIOCOOHOCTh BOCCTaHOBHTEIISIMH C pa3
BOCCTaHOBHTEIb METAJIOB HOU BOCCTaHOBHUTEIBHOW CIIOCOOHOCTBIO
HOMW CIIOCOOHOCTH METALIOB)»

12 JleMOHCTpaIMOHHBIC ONBITHI Ne 2 W3yunTth 3aBUCHMOCTH CKOPOCTH 3HAaTh 3aBUCHMOCTh CKOPOCTH IIpubop ans uamocTpauuu
XUMHYECKHE PeaKIUH «V3ydeHue BIUSHUS pa3TMYHBIX peaKiuu OT Pa3IuUHbIX (HAKTOPOB PeaKIMu OT Pa3NuuHbIX (aKTOpoB — 3aBUCHMOCTH CKOPOCTH
CKOPOCTb XHMHUYECKOI (haKTOpOB Ha CKOPOCTH PEAKIIAN TEMIIePaTyPbl, KOHIICHTPALIUHI XUMHYECKOU 3
peakuuu pearupyonrx BeMIeCTB, KaTau3aTopa, | PEaKLHUU OT YCIOBHH

MIPUPOJIBI BEIIECTB, TUIOMIAIH
COIPUKOCHOBEHHUSI BEIIECTB
13 Hewmerame! ["anorens JIeMOHCTpaIIMOHHBIN OMBIT DKCIepUMEHTAIbHOE U3yUIeHHE 3HaTh PU3NYEeCKHe U XUMUUECKHE Armmapar mist
Ne 3 «3yuyenune GuU3NIECKUX U (DU3MYECKUX U XUMHUYECKUX CBOWCTBA r'aJIOr€HOB MIPOBEICHHUS XUMHYECKHX
XMMUYECKUX CBOMCTB XJIOpa YMeTh 3anuchiBaTh ypaBHeHHs peakuuii | npoueccos (AITXP)
CBOWCTB XJIOpa» TaJIOTEHOB C METaJJIaMU, HEMETAaJUIAMH,
nX
PA3IHYHYI0 OKHCIUTENbHYIO
CHOCOOHOCTh
14 Tamorensr [Ipaktudaeckas padora Ne 3 OrnpenenuTs coaepKanme YMeTh NpUMEHSTh HOHOCEIIEKTUBHBIC JlaTuuk Xm0pua MOHOB

«OmnpeneneHue coepKaHust XJIOPUI-
HMOHOB B ITUTHLEBOI BOJE»

XJIOPUA-UOHOB B UCCICAYEMBIX
pacTBoOpax

JATYMKH




15 JleMOHCTpallMOHHBIH OIIBIT: W3yunts nabopaTopHbIe 3HaTh 1a00paTOpHBIE CIOCOOBI Amnmapar s
CepoBoziopor, «Ilomyuenune cepoBomoposa u CIIOCOOBI MOJIYYSHHUS Cepo HOJTyYEHUsI CEPOBOIOPO/IA, €ro MIPOBEACHUST XMMUUIECKUX
cynbgubl U3y4eHHE ero CBOMCTB» BOJIOPOJIa, €0 CBOMCTBA 1 (u3nuecKre 1 XMMUYECKHE CBOHCTBA peaxuuii (AITXP), npu

JlaGopaTopHBIi ONBIT: CBOHCTBa CyIb(OUIOB YMeTh NpOBOANUTH KaUECTBEHHbIE 60p JUIs TOJTyUeHUsSI Ta30B
«CuHTE3 cepoBOI0pOIa PEaKIMu Ha CEPOBOAOPOI U uiy annapar Kurnna
KauecTBeHHbIC peakivy Ha COJI C€POBOJJOPOJHON KHCIIOTHI,
CEpPOBOZIOPO U CYIIB(UIBD COCTaBIISITH COOTBETCTBYIOIIHE

YpaBHEHHUS] XUMHUYECKUX PEaKIHi

16 Hewmerannsr Oxcuabt JleMOHCTpalMOHHBIN OIBIT N3yunts cBONCTBA CEPHUCTOTO ra3a 3HaTh PU3HUECKUE U XUMUIECKUE Arnmnapar s
cepbl Ne 4«3yuenne CBOMCTB CBOMWCTBA CEPHUCTOrO Ira3a YMeETh NPOBEJCHHS XMMHYECKUX
CepHucTasl KUCJIOTa CEPHUCTOrO Ta3a M CEPHUCTON 3aMMChIBaTh YPABHEHUS PEaKLIMi ra3a ¢ peaxuuii (AIIXP)

KHCTIOTBD) BOJIOH, CO MIenodaMu
17 Hewmerannsr AmMmuak JlaGopatopHsiii onbiT Ne 9 DKCIIEpUMEHTAIIBHO J10Ka3aTh 3HaTh, YTO PACTBOP aMMHUAaKa Jatunk
«OCHOBHBIE CBOICTBA aMMHAKa» MPUHAICKHOCTh PacTBOpa B BOJIE — CJIA0BII JIEKTPOJIUT. Y METh 3NEKTPOIPOBOIHOCTH
aMMHMaKa K cl1abbIM OTIPEAIENATh 3TO CBOMCTBO C MOMOIIBIO
3NIEKTPOIUTAM JIaT4YMKa IEKTPOIPOBOIHOCTH
18 | Oxcun azora (IV) JleMOHCTpanMOHHBIE OIIBITHL: V3y4nTh NIpOMBINUICHHBIE U 3HaTh IPOMBINUICHHEIE U TabopaTopHble | TepMope3ncTopHEIi
«Ilomy4enue oxcuna nabopaTopHbIe CIOCOObI crocoObl NosrydeHus okcuaa asota (IV), | maTumk TeMmnepaTypsl,
azora (IV) u usyuenne nonydeHus okcuza asora (IV), ero ero natuuk pH, natunk
€ro CBOIfCTBa, MPUMEHEHNE B (u3HIecCKUe N XUMHIECKHE 3MEKTPOIPOBOTHOCTH,
cBOMCTBY; «OKHCIICHUE MPOU3BOJICTBE A30THON KHUCIIOTHI cBOIicTBa YMETh COCTaBIATh ammapar Juist Ipo
oxcuaa azora (II) mo oxcuna COOTBETCTBYIOIIUE yPABHEHHS BE/ICHUS] XUMHYECKUX
azota (IV)»; «B3aumoneiicteue XUMHYIECKUX PEaKIHiA peaxunii (AIIXP),
oxcuza azora (IV) ¢ MarHWTHas MelajaKa
BOJIOH M KHCJIOPOZIOM, O
JIy4eHHE a30THOI KHCIOTBDY

19 A30OTHast KUCIIOTa U [Tpaktiueckas padota Ne 4 DKCIIEpUMEHTAIIBHO ONPEACINUTh ‘YMeTh UCToNIb30BaTh HOHOCETIEKTHBHbIE | JlaTumk HUTpaT

eé comu «OmnpeneneHne HUTpAT cozepKaHue HI JATYUKH JJIS HOHOB
HOHOB B ITUTATEILHOM PAacTBOPE» TpaT-MOHOB B PacTBOPax OTIpE/ICIICHNS] HOHOB

20 | Munepanbabie JlaGopatopusrii onbiT Ne 10 DKCIIEPUMEHTAIIFHO pa3inuiaTh YMeTb dKCIIepUMEHTAIIbHO Jaruux

yI0OpeHust «OmnpeneneHne aMMHAaYHOM CETTUTPHl | MOUYEBUHY U MHHEPAIIbHbIE OIIPE/eIISITh MOUCBHUHY 3MEKTPOIPOBOTHOCTH
1 MOYEBUHBD» yoopeHust

21 Metamnsr Kansimii JlaboparopHsrit ombiT Ne 11 DKCIIEPUMEHTAILHO YCTaHOBUTD 3HaTh CBOMCTBA COEIUHEHUI JaTank
CoenvHeHus «B3aumoneiicTBue U3BECTKOBOU oOpa3oBaHue KaJIbLIUS U €r0 3HAUEHUE B OJIEKTPONPOBOIHOCTH,
KaTBIIUSI BOJIBI C YTTIEKUCIIBIM CpenHei 1 KUCIIOW comi MPUPOJIE 1 )KU3HU YeTIOBEKa MarHuTHAs MEIIanKa,

razom» TIpuOOp IS MOy YCHHS
ra3oB iy anmapar Kumma

22 Merannst XKeneszo JlaboparopHslit onbiT Ne 12 Hccnenopats mpouece 3HaTh, YTO NPOLECC KOPPO3UU MeTauIoB | JlaTuuk napieHus

«OxucaeHue xeesa Bo
BJI2)KHOM BO3yXe»

3JETPOXUMHUECKON KOPPO3UU
’Kene3a B BO3AyXe

HpPOTEKaeT B
HPHUCYTCTBUH BOJIBI U KUCIIO

pona 3HaTh (haKTOPEI, yCKOPSIOIINE
pOLIECC KOPPO3UU
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