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INOACHUTEJIBHAS 3ATIMCKA

PabGouass mporpamma mo XumuM JUis OOydYaroIIMXCs & KJIACCOB COCTaBJIeHA Ha OCHOBE
TpeboBaHuii K pe3ynbraTaM OCBOCHHUS OCHOBHOM 0Opa30BaTEeNIbHOW MPOrpaMMbl OCHOBHOTO
olmiero oOpa3oBaHus, MpPeACTaBICHHbIX B DenepaibHOM roCyJapCTBEHHOM 00pa3oBaTeIbHOM
CTaHJApTe OCHOBHOTO oOmiero oOpa3oBaHusA, € YYETOM pachpeieiCHHbIX 10 Kiaccam
poBepsieMbIX TpeOOBaHUM K pe3yJbTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl
OCHOBHOTO 0Omiero o0pa3oBaHHMs M 3JEMEHTOB  COJACP)KaHHs, IPEACTABICHHBIX B
YHuBepcaabHOM KoIu(pUKaTope MO XMMHH, a Takxke Ha ocHoBe llpumepHON mporpaMmbl
BOCIIUTAHHUS OOYYAIOIIUXCS TPU TMOJYYEHUU OCHOBHOTO O0IIero 0oOpa3oBaHUsS U C yUETOM
Konnenmnuu npenonaBanus ydeOHOro mnpeamera «XuUMHsS» B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoit ®@enepanun, pean3yolMX OCHOBHbIE 0011e00pa3oBaTeabHble IporpaMmsel (yTB.
Pemennem Komnernn Munnpocsemienus Poccun, mporokon ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O TIPEJJMETA «XUMUWS»

Bxman yueOHoro npeamera «XuMHUs» B JOCTHKEHHUE LIeJIe OCHOBHOTO 00IIero o0pa3oBaHUs
00yCJIOBJIEH BO MHOTOM 3HAa4€HHEM XHMHUYECKOM HAayKH B TIO3HAHUM 3aKOHOB HPUPOIBI, B
pPa3BUTUU IPOU3BOAUTENBHBIX CHII OOIIIECTBA U CO3AAHUU HOBOM 0a3bl MaTEPUATLHOM KYJIbTYPBHI.

XuMUsL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK paclpoCTpaHWia CBOE BJIMSHHE Ha BCE
00J1acTH 4eJI0BEUYECKOTO CYIIECTBOBAHUS, 3aJajla HOBOE BUJCHHE MHpA, cTajga HEOTHEMIIEMBIM
KOMITOHEHTOM MHPOBOW KYJIBTYPBHI, HEOOXOANMBIM yCIOBHUEM JKU3HU OOIIECTBA: 3HAHHE XMUMUHU
CIIY’)KHT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PEHHUS 4YENOBEKa, €ro MpeACTaBICHUH O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH MPEICTaBICHUS O
B3aMMOIIPEBPAIIECHUAX SHEPIMM W 00 3BOJIONMU BEIIECTB B NPUPOJAE; COBPEMEHHAs XUMUS
HalpaB/ieHa Ha pelIeHUe TJI00albHBIX MPOOJEM YCTOMYMBOIO pa3BUTHSA YelIOBEYeCTBA —
CBIDbEBOM, OSHEpreTHYecKod, MMIEeBOM U  SKOJOrMyeckod  Oe3omacHOCTH, MpolieM
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroiiero 3Hau€HUsl XMMUH B KH3HU OOIIECTBA CYIIECTBEHHO MMOBBICHIIACH
poJib XuMHUYeckoro oOpa3oBaHMs. B muiaHe couumanus3anuu OHO SIBJISETCS OAHMM M3 YCJIOBUM
dbopMUPOBaHUS UHTEIJIEKTA JIMYHOCTA U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY 4YENOBEKY XHMHYECKHE 3HaHUS HEOOXOIUMBI Il  TpUOOpeTeHHs
OOIIEKYIbTYPHOTO YPOBHSI, O3BOJISIOIIETO YBEPEHHO TPYAMUTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOI0OOOpa3HOM >KM3HM OOIIECTBa, A OCO3HAHHSA BaXXHOCTU Pa3yMHOIO
OTHOILEHHSI K CBOEMY 3/I0pPOBBIO U 3/I0POBBIO IPYTUX, K OKpPYXKaoLIeH NMpupoaHOi cpene, At
IPaMOTHOTO TOBEICHUS TIPU UCIIOIB30BAHNN PA3IMYHBIX MAaTEPHAIOB M XUMUYECKUX BEIIECTB B
MOBCEHEBHOM KU3HHU.

XuMmuyeckoe o0pa3oBaHHe B OCHOBHOM IIKOJIE SBJISETCS 0a30BbIM MO OTHOUIEHHUIO K CUCTEME
o0miero XMMHUYECKOro ooOpa3oBaHus. [loaToOMy Ha COOTBETCTBYIOIIEM €MY YpPOBHE OHO
peain3yeT mpucylide o0IeMy XHMHUYECKOMY OOpa30BaHHUIO KIIIOUEBBIE IEHHOCTH, KOTOpHIE
OTPaKalOT TOCYAAapCTBEHHBIE, OOILECTBEHHbIE W WHAWBUIYyaJbHBIE MOTPEOHOCTH. OTUM
OTpefieNiieTCcsl CYIHOCTh O0Iel cTpaTerud oOydeHus, BOCIIUTAHUS U Pa3BUTUS O0yYaromIUXCs
CpeACTBaMHU y4eOHOT0 IpeaMeTa « X UMHS.

N3yuenne mpemmera: 1) crmocoOCTByeT peain3aliid BO3MOXKHOCTEH JJIsi CaMOPa3BUTHS H
dbopMUPOBaHUS KYIbTYphI JUYHOCTH, €€ 0OIIe U (PyHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHT
BKJIaJ B (DOPMUPOBAHHME MBINUICHUS W TBOPYECKHX CIIOCOOHOCTEH MOIPOCTKOB, HABHIKOB HMX
CaMOCTOSITENIbHON yueOHOH e TeTbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEA0BATENbCKUX YMEHUH,
HEOOXOJMMBIX KaK B MOBCEJTHEBHOM >XM3HM, TaK W B MPO(ECCHOHATHLHON IEATEIHHOCTH; 3)
3HAKOMUT CO CIIEHU(PHUKON HAYYHOTO MBIIIICHHS, 3aKIabIBACT OCHOBBI 1IEJIOCTHOTO B3IJIsL/1a HA
€AMHCTBO TMPUPOJLI U 4YEJIIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOAPOCTKOB; 4)  cHocoOCTBYeT  (OpPMHUPOBAHUIO



LIECHHOCTHOT'O OTHOLICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT
CBOM BKJIaJl B SKOJIOTMUECKOE 00Pa30BaHUE IIKOJIbHUKOB.

Ha3Bannbie HampaBieHHs B OOY4YEHHUM XMUMHU OOECIECUMBAIOTCS CHEIH(PHUKONU COAEpIKaHUS
peaMeTa, KOTOPBIA SBJSIETCS MEeJarornyeckd aJanTUPOBaHHBIM OTpakeHHeM 0a30BOH HayKu
XUMUH Ha ONPEIEIEHHOM dTarie €€ pa3BUTHS.

Kypc XuMuum OCHOBHOW WIKOJBI OPHEHTUPOBAH HA OCBOEHUE OOYYaIOUIUMHCS OCHOB
HEOPraHMYECKOM XUMHUHM U HEKOTOPBIX TOHSITHH M CBEISCHUN 00 OTIENbHBIX OOBEKTax
OpPraHUYECKON XUMHHU.

CrpykTypa comep:kaHusi mpeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO IMOJAXOJa K €ro
n3ydyeHnto. CopepaHue CKJIaAbIBAETCS U3 CHUCTEMBI IIOHATHA O XMMHYECKOM DJJIEMEHTE M
BEIIECTBE M CHCTEMBl MOHATUH O XUMHUYECKOW peakmuu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHbl 110 NPUHIMILY IIOCIENOBATENBHOIO PAa3BUTUS 3HAHUN HA OCHOBE TEOPETHUYECKUX
IIPEACTABICHUM pPa3HOIO YpPOBHSA: aTOMHO-MOJIEKYJISIPHOIO YYE€HHMs KaK OCHOBBI BCETO
ecTecTBO3HaHus, ypoBHs Ilepuonudeckoro 3axona . 1. MenzeneeBa Kak OCHOBHOIO 3aKOHa
XUMHUHM, YYEHHMS O CTPOEHUM aTOMa U XUMHYECKOHM CBSA3M, MpeAcTaBleHUd 00
JNEKTPOJIMTUYECKOM  ITUCCOLMALMM  BEUIECTB B PAcTBOpax. TeopeTHueckue 3HaHUSA
paccMaTpuBalOTCS Ha OCHOBE OMIMPUYECKH TIOJYYEHHBIX U  OCMBICIEHHBIX (aKTOB,
Pa3BUBAIOTCS MOCIIEA0BATENBHO OT OJHOTO YPOBHS K APYrOMY, BBIIOIHAS (PYHKIMH 0OBICHEHUS
U IIPOTHO3UPOBAHMS CBOMCTB, CTPOCHMS U BO3MOXKHOCTEH NPAKTUYECKOIO NPHUMEHEHUS U
IIOJIyYEHUS U3y4aeMbIX BELIECTB.

Takas opraHuzanus coaepKaHMsI Kypca CIOCOOCTBYET MpEACTABICHUIO XUMHUYECKOU
COCTAaBIAIOLIEH HAy4HOW KapTUHBI MUpa B JIOTHKE €€ CHCTEMHOW mnpupoasl. Tem caMbIM
o0ecrieynBaeTcsi BO3MOXXHOCTb (DOPMHUPOBAHUS Y OOYYAIONIMXCS IIEHHOCTHOTO OTHOIICHHS K
HAayyHOMY 3HAHHUIO U METOJaM II03HAaHHA B HayKe. BakHO Taxke 3aMETHTh, YTO OCBOEHUE
COZepKaHUs Kypca IPOUCXOAUT C INPHUBICYECHUEM 3HAHMM W3 paHEe H3YyYEHHBIX KYpPCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knacce» n «®Pusnka. 7 Kiaace».

HEJA N3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUA»

K HampaBiieHHIo nepBOCTENEHHOW 3HAYUMOCTH NPU peau3aluu o0pa3oBaTeIbHbIX (YHKIIMH
npeaMera «XHUMUS» TPAJIUIUMOHHO OTHOCST (POPMUPOBAHUE 3HAHMHA OCHOB XMMHUYECKOH HayKu
KaK 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHHS, NMPAKTUYECKOM NEeATEJbHOCTH YelOBEeKa U Kak
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajada MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHUM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKHUX
HOJIOKEHUH, TOCTYIHBIX 0000IEHUI MHUPOBO33PEHUYECKOr0 XapaKkTepa, A3bIka HayKH, 3HaHUH O
HAy4YHBIX METOJaX H3Y4YEeHMs BELIECTB M XMMUYECKUX peaklui, a Takke B (OPMUPOBAHUU U
pPa3sBUTHM YMEHUH U CIOCOOOB JAEATENIBHOCTH, CBSI3aHHBIX C IJIAHUPOBAHUEM, HAONIOJICHUEM U
IIPOBEJCHUEM XMMHMUYECKOTO AKCIIEPUMEHTa, COOI0IEHUEM IPaBHl 0€30IacHOro OOpalieHus ¢
BELIECTBAMHU B IIOBCEAHEBHON KU3HU.

Hapsiny ¢ sTuM nenu u3ydeHus mpeaMera B IMpOrpaMMe YTOYHEHBI M CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOrO oOmero ooOpasoBanus. CerojHs B
oOpa3oBaHuM 0co00 3HAUYMMOM MNpPHU3HAETCS HANpaBICHHOCTh OOYyYEeHUS Ha pa3BUTHE U
CaMOpa3BUTHE JMYHOCTH, (opMHpOBaHHE e HUHTeUIeKTa W oOmeld KyinbTypsl. OOydeHue
YMEHHMIO YYUTHCS W TPOAOJIKATh CBOE 00pa3oBaHME CaMOCTOSITENbHO CTAHOBUTCS OJHOW U3
BOKHEHIINX (PYHKIUI yueOHbBIX IPEIMETOB.

B cBs3u ¢ 3TUM Ipu HU3y4EHMM IpEeIMETa B OCHOBHOM WIKOJIE JOMUHHMPYIOIIEE 3HAYCHHE
MpUOOpPENH TaKKe LIeTH, KaK:

(dbopMHpOBaHHE HMHTEIUICKTYAIbHO pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa3OBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HHU;

HaMpaBJIEHHOCTb 00yYEHHs Ha CUCTEMaTHYECKOe MPUOOIIEHUE yJaIluXCsl K CAMOCTOSITEIbHON
MIO3HABATEJILHON JIEATEIIbHOCTH, HAYYHBIM METOAaM IO3HAHUs, (OPMHUPYIOIUM MOTHUBAIHIO U
pasBUTHE CLIOCOOHOCTEHN K XUMMH;



o0ecrieyeHne  YCIIOBHM, CIOCOOCTBYIOIIMX TMPHOOPETEHHI0  OOy4aroIMMUCS  OIbITa
pa3HOOOpAa3HOI NESTENFHOCTH, MO3HAHHUS U CAMOIIO3HAHHMsI, KJIIOYEBBIX HABBIKOB (KITHOYEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJILHOC 3HAYCHUEC JIA PA3JIMIHBIX BUAOB JACATCIbHOCTH,

(bopMupoBaHUEe YMEHHI OOBSICHIT M OLICHUBATD SIBIICHUS] OKPYXKAIOIIEr0 MUpa HAa OCHOBAaHHU
3HAHUM 1 OIIbITA, MOJIYYCHHBIX IMIPU U3YUCHUN XUMHH,

(dopMupoBaHHEe y OOYYArONIMXCS T'yMaHUCTHYECKUX OTHOLICHHH, MOHMMAaHUS LEHHOCTH
XMUMHUYECKUX 3HAHHWW JUISi BHIPAOOTKM SKOJOTMYECKH IENIECOO0pa3HOro MOBEACHHS B OBITY H
TPYJOBOM IESTENLHOCTH B LENSX COXPAaHECHHsS CBOETO 3[0POBbs M OKPYXKAIOIICH MPUPOIHOM
Cpensl;

pa3BUTHE MOTHBALUHK K O0YYCHUIO, CIIOCOOHOCTEI K CAaMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA
OCHOBE YCBOCHHS OOIICUENIOBEUYCCKUX IIEHHOCTEH, TIOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npoduUIIs U HAIIPABJICHHOCTH JajbHEHIIEro 00yYeHH s

COJAEP/KAHUE YYEBHOI'O ITPEIMETA

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posb XxumMuu B kU3HU 4desioBeKka. Tena u Benjectsa. Ouznueckue CBOMCTBA
BelIeCTB. ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 MeToAaxX MO3HAHUS B XUMHUHU. XUMHS B
cucteme Hayk. Yuctele BemecTtBa u cmecu. CiocoObl pasfieieHust cMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 31eMEeHTbl. CUMBOJIBI XMMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XHMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BewecTB. OTHocuTenbHass aromMHas Macca. OTHOCUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHHH.

®u3znueckue M XUMUYECKHE SBJICHMS. XHMHUYECKas peakuus U €€ NpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIeCTB. XuMUueckue ypaBHeHHs. Kiaccudukanys XUMUYECKUX peakuuil
(coenuHeHUs, pa3IokKEeHUs, 3aMEILeHHs], OOMEHa).

XUMUYECKUI AKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYyNo#l, ¢ mpaBujiaMu paOOTHl B
nabopatopun M npuéMamMu oOpaiieHuss ¢ JabopaTOpHBIM O000pyIOBaHMEM; H3Y4YEHUE U
onucanue (PU3NYECKUX CBOMCTB 00pa3I[OB HEOPTaHUYECKUX BEIIECTB; HAOIIOIeHNE (PU3UUECKHUX
(mnaBieHHe BOCKa, TassHUE JIbJ1a, paCTUPAHUE caxapa B CTYNKE, KUIIEHHE M KOHJEHCAlUs BOJIbI)
U XUMHUYECKUX (FOpEHHME CBEYM, MPOKAJIMBAHWE MEIHOIN MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C
KHCJIOTON) SIBICHUH, HAOJIOJEHUE M ONMMCAaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX pPEaKLuil
(pasznokeHue caxapa, B3aUMOJICHCTBUE CEPHON KHUCJIOTHI C XJIOPHAOM Oapusi, pasiioKeHHe
runpokcuaa meau(ll) npu HarpeBanuu, B3aumoJieiicTBue xene3a ¢ pactBopoM coiu menu(Il));
U3YyYEHHE CIOCOOOB pa3fiesieHus: cMecell (C MOMOIIbI0 MarHura, (GUIbTPOBAHUE, BbIIApUBAHUE,
JUCTWIIIALMS, XpoMaTtorpadusi), MpOBeJIeHHE OYUCTKM IOBAPEHHOM COJHM; HAONIOJCHHE WU
ONMCAaHNUE PEe3yNIbTaTOB IPOBEJACHHS OINbITa, WILIIOCTPUPYIOIIErO 3aKOH COXPAHEHHS MacChl;
co3/laHue Mojiesiel MOJIeKyI (IIapOCTEPKHEBBIX).

Baskueiinue npeacTaBuTe I HEOPraHUYECKMX BeleCTB

Boznyx — cmecp razos. CocrtaB Bo3ayxa. Kuciopog — 37I€MEHT M MPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMblnuieHHOCTH. KpyroBopoT kucinopoaa B npupoje. O30H — ayuioTponHas MOoAU(pUKanus
KHCIIOpO/a.

TennoBoit >PQexT XUMHUECKOH peakiuu, TEPMOXUMUYECKHE YpaBHEHHUS, OJK30- H
OHIOTEPMUYECKUE peakUMU. TOmIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue Boopoa B mpupoje, husnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOOBI oay4yeHus. KucioTs! u comiu.

KonmaectBo BemectBa. Monb. MomsipHast macca. 3akoH ABoraapo. MomsipHblid 00bEM Ta30B.
PacuéTpl M0 XUMUYECKUM YPABHEHUSM.



O®usnueckue cBolicTBa BoAbl. Boma kak pactBopurens. PactBopsl. HacelieHHbIE H
HEHACBIIICHHbIE pAacTBOpbl. PacTBopuMocCTh BemiecTB B Boje.MaccoBas [J0Ji1 BELIECTBA B
pactBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOAbl B mpHpoAe. 3arpsA3HEHUE NMPUPOIHBIX BoJA. OXpaHa U OYHCTKA
MPUPOIHBIX BOJI.

Knaccudpukanus Heopranuueckux coeauHeHuid. Oxcuabl.  Kiaccuukanuss OoKCHIOB:
cojeoOpa3zymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
OKCHJIOB (MEXAyHapoaHas U TpuBHUajibHas). Dusnueckue M XUMHUYECKHE CBOWCTBAa OKCHJIOB.
ITony4yenue OkCUI0B.

OcHoBanus. Kraccudukanuss oOcHOBaHMN: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHuil (MeXAyHapoIHass U TpuBUaibHasA). Duznyeckue U XUMHUYECKHE
cBoiicTBa ocHOBaHMH. [lonyuyeHne ocHOBaHMIA.

Kucnorel. Knaccuduxanms kucnor. Homenknatypa Kucior (MeXIyHapoAHas U
TpuBHalbHasA). OU3HUECKUe U XUMUYECKUE CBOMCTBA KUCIOT. Psin aktuBHOCTH MetamioB H. H.
bekerosa. [loyueHnne Kucior.

Comu. Homenknarypa coneit (MexxayHapo/Hasi U TpuBHalibHas). Dusnueckue u XUMHUECKHE
cBoiicTBa conel. [lonyuenue coneil.

I'eneTnueckas cBsI3b MEXKIYy KilacCaMH HEOPraHUYECKUX COECITMHEHUM.

XHAMHMYECKUH SKCIIEPUMEHT: KAYECTBEHHOE ONPEEICHUE COAEPKAHUSA KUCIOpOJa B BO3AYXE;
MoJlyueHue, coOMpaHue, paclo3HaBaHWE U U3YyUYEHHUE CBOMCTB KHUCIOpOJa; HaOII0IeHUE
B3aUMOJICUCTBUS BEIIECTB C KUCIOPOAOM M YCIOBHUS BO3HUKHOBEHMS U IIPEKPAILCHMS TOPEHUS
(moxapa); O3HAKOMJIGHME C oOOpa3laMd OKCHJOB M OIHCAaHWE HUX CBOWCTB; MOJyYeHHE,
coOupaHue, pacro3HaBaHUE U H3Y4YEHHE CBOWMCTB BojaOpoAa (TOpeHue); B3auUMOJCHCTBHE
Bojopona ¢ okcunom Mmeau(Il) (Bo3MOKHO HCIONIB30BaHHME BUICOMATEPHUANIOB); HAONIOJCHUE
00pa3IoB BEMIECTB KOJIMYECTBOM | MOJIb; HCCIIeI0OBaHUE 0COOCHHOCTEH paCTBOPEHUS BEIIECTB C
pPa3iIMYHOM pPAaCTBOPUMOCTBIO; IPUTOTOBIIEHHUE PACTBOPOB C ONPEACIEHHONM MAacCOBOM JOJed
pacTBOPEHHOIO BEIIECTBA; B3aMMOJICHCTBUE BOJBI C METAUIaMH (HATPHEM M KaJbIUEM)
(BO3MOKHO MCIIOJIb30BaHKUE BUAECOMATEPHUAJIOB); OINPE/IeIEHUEe pacCTBOPOB KUCIOT M ILIEJIoueH ¢
MOMOUIbI0 HMHJUKATOPOB; HCCIEJA0BaHUE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX
KJIaCCOB; HAONIOJICHHE W3MEHEHHs OKPAacKH HHIUKATOPOB B PACcTBOpPAaX KUCIOT U INEJIOYEil;
uzydyeHue BiaumozenctBus oxcuaa Meau(Il) ¢ pacTBopoM CepHOM KHCIOTHI, KHCIOT C
METaJUIaMM, pPEaKIUi HEeWUTpalu3aluu; MOJyYEeHUE HEepPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO0 MeTajula JIPYTMM H3 pacTBOpa COJM; PEIICHHE SKCHEPUMEHTAIBHBIX 3a1ad 10 TeMe
«Baxueimme K1acchl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauveckuii 3axkon u Ilepuogmueckass cucrema xuMudeckux 3jaementos . U.
Menpneseesa. Ctpoenne aToMOB. XUMHYECKasi CBSA3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakuun

[TepBbie MOMBITKH KIACCUPUKALNUN XUMHUECKUX dJIeMeHTOB. [IoHSATHE O Tpymmax CXOMHBIX
AIIEMEHTOB (ILEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOTeHbl, WHEPTHBIE TIa3bl).
DJeMeHTHI, KOTOpble 00pa3yIoT aM(oTepHbIE OKCUIIBI M THAPOKCUJIBI.

[Iepnonnueckuit 3akoH. [lepnoanueckas cucteMa xumudeckux iemMeHToB . . Menneneesa.
Kopotkonepuoanas u anuHHomepuonHas (opmbl [leprogudeckoil CHUCTEMBI XUMHYECKHX
anemenToB JI. . MenneneeBa. [lepuons! u rpynnel. @U3NYECKHil CMBICT MOPSIKOBOIO HOMEpA,
HOMEPOB IIEpUOa U IPYIIIILI JIIEMEHTA.

Crpoenune aromoB. CoctaB atroMHbIX sjep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
oOonouek aToMoB mepBbIX 20 xumHuyeckux dieMmeHToB Ilepuoanueckoir cuctemsr /Jl. U.
MenpneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA M0 €ro MoJIoKeHuto B lleproanueckoin
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH W3MEHEHHS pajanyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB MO TpyNnaM M InepuojaMm. 3HaueHue llepmonnyeckoro 3akoHa u
[leproauueckoil CUCTEMbl XMMHYECKHUX HJIEMEHTOB Ui Pa3BUTUS Haykh W mnpaktuku. Jl. W.
MenpeneeB — y4€HbIN U TPaXkIaHUH.



Xumunueckas CBSI3b. KoBanentnas (nonsipHas u HETIOJsIpHAsT) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb okucieHus. OKHCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiuuu. [Iporiecchl OKUCICHHS |
BOCCTaHOBJEHUsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH JKCIEPUMEHT: H3ydeHUE O0Opas3loB BEHIECTB METANIOB M HEMETAJLIOB;
B3aMMOJICICTBHE THIPOKCHIA IIMHKA C PAacTBOPAMH KHCIOT U IIEIO0Yeil; MPOBEICHUE OIBITOB,
WUTIOCTPUPYIONIMX MPUMEPHI OKUCITHTEIbHO-BOCCTAHOBUTEIBHBIX PEaKuil (TOpeHHe, peakiuu
pa3I0KEHUS, COSAUHEHN ).

Me:xnpeaMeTHble CBSI3H

Peanuzanusi MeXIpeIMETHBIX CBSI3ed NpU U3YUYEHUU XHUMHUU B 8 Kilacce OCYILECTBISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SBIISIOIIUXCSI CHCTEMHBIMHU TSI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OOmue ecTecTBEeHHO-HAYYHbBIE MOHSATHUS: HAYy4YHBIA (DaKT, THIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAOIIOACHHE, SKCIEPUMEHT, MOJCINPOBAHUE,
U3MEpPEHHE, MOJICIIb, SIBJICHHE.

@duzuka: Marepusi, aToM, OJJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIUJI, H3OTOIBI,
pPaauOaKTUBHOCTh, MOJIEKYJa, ASJICKTPUYECKUU 3apsijl, BEIIECTBO, TeNO, 00BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHHBI, €IUHHUIIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3831561, ComHIle.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpABI, TOPHBIE MOPOBI, IMOJIC3HBIC UCKOIIACMEIE,
TOILIMBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

I/I3yqu1/Ie XHMHUH B 8 KJacce HarpaBJICHO Ha AJOCTHUXKCHUC O6y‘IaIOIIII/IMI/IC$I JIUNYHOCTHBIX,
MCTAIIPEAMCTHBIX U MIPCAMETHLIX PE3YJIbTATOB OCBOCHUS yqe6Hor0 npeameTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YyNbTAaThl OCBOEHHUS TMPOTpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUA
JOCTUT'aOTCA B XO4€ O6yT~I€HI/I$I XUMHUU B €AUHCTBEC yq€6HOfI U BOCIIUTATEIILHOU ACATCIIBHOCTHU
Opranuzanud B COOTBETCTBHH C TPAJUIMOHHBIMH POCCHUMCKUMH COIMOKYJIBTYPHBIMH U
AYXOBHO-HPABCTBCHHBIMU LECHHOCTAMMH, IPUHATHBIMU B O6H1€CTB€ InpaBuJiaMud M HOpMaMH
MOBEICHUS M CIOCOOCTBYIOT TMpOIleccaM CaMOIO3HAHUS, CAaMOPa3BUTHS U COIMAIM3AINU
o0ydJaronuxcs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIIE B YACTH:

IMaTproTHYecKOro BOCIMTAHUS

1) IEHHOCTHOTO OTHOIICHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HaCJICauro, ITIOHMMaHUsA 3HAYCHUS XUMHUYECKOH HAaYKH B XHW3HU COBPEMCHHOTI'O O6HI€CTB3,
CIIOCOOHOCTH BIIAJIETh TOCTOBEPHOU MHGOpMAIMell O MepeoBhIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcCTBe
Mupa 1 o0IIIecTBa;

I'paxxnanckoro BoCnMTaHus

2) mpencTaBlIeHHUS O CONMAIBHBIX HOpMax M MpaBHIIaX MEKIUYHOCTHBIX OTHOIIEHUH B
KOJUICKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
HCCIIEIOBATEILCKOM, TBOPUYECKON U APYTUX BUAAX JEATEIHHOCTH; TOTOBHOCTH K Pa3sHOOOpa3HOU
COBMECTHOU JACATCIBbHOCTH IIPU BBIITOJIHCHHUN y‘IG6HBIX, II03HABAaTCJIIbHBIX 3a/1a4, BBIIIOJTHCHUU
XUMHUYECKHUX dKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOTIOHUMAaHUIO
U B3aMMOIIOMOIIM B TMPOIECCE ITOM Y4eOHOW IeATETbHOCTH; TOTOBHOCTH OIIEHHUBATH CBOE
MOBCACHHUC U IOCTYIIKHM CBOHUX TOBapI/IIJ_Ieﬁ C MNO3HMIWU HPABCTBCHHLIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBUMN MOCTYIIKOB;

leHHOCTH HAYYHOT0 MO3HAHUA



3) MHpPOBO33PEHYECKUX MPEACTABICHMM O BEIIECTBE M XMMHYECKOM  peakiuu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M COCTABJISIOUIMX OCHOBY JUIS
MOHWMAHUS CYINIHOCTH HAay4YHOH KApTUHBI MHpa; MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJBI, B3aUMOCBA3SIX YeJIOBEKa C MPUPOIAHON CpeAod, O poiu
XHMMHUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIlPABJICHHBIX HAa MOJYyYEHHE HOBBIX 3HAHUI MO XUMHH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIFO1aeMbIX TTPOIIECCOB U SBIICHUM;

5) mo3HaBaTeNbHON, MHPOPMAIIMOHHON U YMTATENbCKOW KYJIbTYPhl, B TOM YHCII€ HaBBIKOB
CaMOCTOSITENILHOM PabOThl ¢ Y4eOHBIMH TEKCTAMH, CIPABOYHOM JIMTEPATYpOH, AOCTYITHBIMHU
TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) uHTEepeca K OOyYEHHUIO W TIO3HAHMIO, JTFOO03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHON U HCCIEAOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABICHHOCTH U YPOBHS O0YUYCHHUS B aTbHEHUIIIEM;

@®opMupOBaHUs KYJbTYPbI 310POBbS

7) 0co3HaHMS IEHHOCTH KM3HU, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pOBBIA 00pa3 >KU3HU, OCO3HAHHS TOCIEACTBUN M HENPUSTHUS BPEAHBIX MPUBBIYCK
(ynmorpeOyieHUsI aJKOTroJsi, HAPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJICHHS IPAaBHI
0€30MacHOCTH NP OOPAILIEHUN C XUMUYECKHUMH BEIIECTBAMU B OBITY U peaibHON KU3HU;

TpynoBoro BocnuTaHusi

8) nHTEepeca K MPaKTUUYECKOMY M3yUEHHUIO MPOQEeCcCHii U TpyAa pa3iIuyHOro pojia, YBaXKEHHUE K
TPyy U pe3yjbTaraM TPYIAOBOU JACSATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHOTO BBHIOOpAa WHIWBUIYAIBHOW TPACKTOPUU
MPOJODKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM; yCHEemHoNH MpohecCHOHATbHON NeATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHUI; TOTOBHOCTh aJalITUPOBATHCS B MPOPECCHOHATBHOMN Cpe/Ie;

JKO0JI0TN4eCKOr0 BOCIIMTAHUSA

9) HKOJOTHYECKHU 1ETIECO00Pa3HOTO OTHOIICHHS K MPUPOJIEC KaK UCTOUYHUKY KHU3HU Ha 3emIie,
OCHOBE €€ CYIIECTBOBAHMs, MOHUMAHUS IIEHHOCTH 3J0pPOBOr0 U Oe3omacHOro obpasza KHU3HH,
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHHUA IIEHHOCTH COOIOACHUS MpaBUl O€30MaCHOTO MOBEACHUSI IPU paboOTe ¢ BElleCTBAMH,
a TaK)Ke B CUTYAITUAX, YTPOXKAIOIIUX 3TI0POBBIO U JKU3HU JTIOJIEH;

10) cmocoOHOCTH MPUMEHSATh 3HAHUS, MOJTy4YaeMble MPU W3YYCHUU XUMHH, ISl pElIeHUS
3a7]a4, CBSI3aHHBIX C OKPYKAIOWIEH MPHUPOJHOM CPEHOi, MOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOMN
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METO0B XUMHH;

11) SKONMOTMYECKOTO MBINUICHHUS, YMEHHS PYKOBOJICTBOBATbCA WM B TI03HABATEIBbHOM,
KOMMYHUKATUBHOM M COLIMAIIbHOM MPAKTHKE.

METAHNPEJIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMETHBIX pe3yAbTAaTOB BBIICISIOT 3HAYUMBIC [UISI  (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, AKCIEPUMEHT U JIp.), KOTOPHIE HCIIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATHUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHBIE,
KOMMYHHUKATHBHBIC, PETYJSATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM eI TEIIbHOCTH.

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHSI 00pa30BaTeIbHOM MPOTPaMMBbI 10 XHMHH OTPAKAIOT
OBJIAICHUC yHI/IBepcaJ'H)HI)IMI/I IIO3HABATCJIIBHBIMHA JleﬁCTBPISIMH, B TOM YHHCIJIC:

ba30BbLIMM JIOrHYeCKUMHU AeHCTBUSIMH

1) yMeHHEM HCIOIb30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUS] TIPH OCBOCHUW 3HAHUM:
paCKpI:IBaTB CMBICJI XUMHUYCCKUX HOHSITI/Iﬁ (BI:II[GJISITI: nx XapaKTeprIG HpI/I3HaKI/I,
yCTaHABIWBATh B3aMMOCBS3b C APYTHUMH MOHSATHUSMHU), UCIIONIH30BATh MOHATHS JJIT OOBSICHEHHS



OTIENbHBIX (DaKTOB W SIBICHHH; BBIOMpATh OCHOBaHMA M KPHUTEPUM Ui KJacCU(UKAIIUU
XMMHUYECKHUX BELIECTB U XUMUYECKUX PEAKLMH; yCTaHABJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBA3U
MEXIy 00BEKTaMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€yKTUBHBIE,
10 QHAJIOTUM); JeIaTh BBIBOJBI M 3aKJIIOUCHHUS;

2) yMEHUEM IMPUMEHATHh B MPOLECCE MMO3HAHUS MOHATUSA (IIPEAMETHBIE U METAlPEIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJICIbHBIE IIPEICTABICHUS — XUMUYECKUM 3HaK (CUMBOJI 3JIEMEHTA),
XUMHYecKass (opMyJa M YpaBHEHHE XUMMUYECKONM peakUuuM — IpU pelIeHUuH YydeOHo-
[IO3HABATEJIbHBIX 3a/a4y; C Y4YETOM OTUX MOJAEIBHBIX MPEJICTaBICHUN BBIABIATH U
XapaKTepu30BaTh CYLIECTBEHHbIE NMPHU3HAKK HU3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BELIECTB U
XUMHUYECKHX PEaKUUi; BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEUMs] B U3y4aeMbIX IPOLECCAX U SABJICHUAX; MpeanaraTb KPUTEPUU I BbBIBICHUS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA; CAMOCTOSATENILHO BEIOMPATH CIIOCO0 perieHus yaeOHOH
3a7jaud (CpaBHUBATh HECKOJbKO BapUaHTOB pEIIEHUs, BbIOMpaTh Hauboyiee MOIXOIAMMI ¢
y4€TOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHUEB);

Ba3oBbIMH HcciIe10BaTeIbCKUMM el CTBUAMHU

3) yMEHHMEM HCII0JIb30BaTh IOCTABJIEHHBIE BOIPOCHI B KA4€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKKe B KadeCTBE OCHOBBI JUIsl (OPMHMPOBAHUS THUIOTE3bl 10 IPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

4) nmpuoOpeTeHHe ONbITa MO IUIAHUPOBAHHUIO, OPraHU3alMd M IMPOBEJCHUIO YYEHHYECKHX
HKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJI0M MpOliecca, CAaMOCTOSTEIbHO ITPOrHO3UPOBATh €r0
pe3yibTar, (opMyIMpoBaTh OOOOLIEHHS M BBIBOJBI IO pe3yjbTaTaM IpPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOEIaHHON padoTe;

Paboroii c undpopmanuei

5) ymeHueM BbIOMpPATh, aHATM3UPOBATH U HHTEPIIPETHPOBATH HH()OPMAIMIO Pa3IHYHBIX BHJIOB
U GOpM MPEACTABICHUS, TOTYIaEMYIO U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAst TUTepaTypa
XUMHUYECKOTO COJIEp’KaHUs, CIpaBOYHBbIE TocoOMs, pecypchl MHTepHeTra); KpUTHUYECKU
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

6) yMEHHEM MPUMEHSATh Pa3IMYHbIE METO/IbI U 3alIPOChI IIPU MOUCKE U 0TOOpe MH(pOpMALIUU U
COOTBETCTBYIOLIUX JJAHHBIX, HEOOXOUMBIX JJIsl BBIITOJHEHHsI YU€OHBIX U MO3HABATEIbHBIX 33a4
OnpeAeNéHHOr0 THIMA; NPUOOpPETEeHHE OmbITa B O0JIACTH HCIOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJIEHUE KYIbTYpOU aKTUBHOI'O MCIIOIb30BaHUS Pa3IMYHbIX
MOMCKOBBIX CHCTEM; CAaMOCTOSTEIBbHO BBIOMpAaTh ONTUMANbHYIO (QOpMY TpeACTaBICHUS
UHPOPMALlMU U WUTIOCTPUPOBATH peIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku U UX KOMOWHALUSAMU;

7) yMEHHMEM MCIIOJIb30BaTh W aHAJIM3MPOBATh B Ipolecce y4eOHOM M HCCIIe0BaTEeNIbCKOM
JEeSTeIbHOCTH MH(MOPMAIIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CETLCKOT0 X0341CTBa U TPaHCIIOpTa
Ha COCTOSIHME OKPYXKAIOLIEH PUPOJHON CPEIBI;

YHuBepcalbHbIMM KOMMYHHKATUBHBIMH e CTBUSIMU

8) ymeHHMeM 3aJaBaTh BOIIPOCHl (B XOJ€ JHajgora W/WIM JUCKYCCHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIMTOJIHEHUS
IIPEI0KEHHON 3a1a4H;

9) nmpuoOpereHue oOmbITa NPE3EHTAUUU  PE3yJbTAaTOB  BBINOJHEHHUS  XUMHYECKOIO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPAabOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

10) 3auHTEepecOBaHHOCTh B COBMECTHOM €O CBEpCTHHUKAMH IO3HABATEJBHOM U
HCCJIEIOBATENBLCKON N1eATEIbHOCTH MPU PELICHUH BO3HMKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacOBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUM, ONpeIeseHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOM paboTHI U Jp.);

YHuBepcaabHBIMHU PeryJsiTHBHBIMH 1eCTBUAMH



11) ymMeHuEeM caMOCTOATENBHO ONPEEIIATh eI e TebHOCTH, IJIAHUPOBATh, OCYIECTBIISATS,
KOHTPOJMPOBAaTh M IpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTb, BBIOMpATh
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA IpU
BBINOJIHEHUH 33JaHUi C Y4E€TOM MOJY4YCHHS HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaxX —
BEILIECTBAX U peaKlUsX; OLEHUBATh COOTBETCTBUE MOJIyY€HHOI'O pPe3yJibTaTa 3asBICHHOMN LenH;

12) ymeHueM ucnonbp30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIaraéMble B YCJIOBUM 3a/laHUM.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB IO OCBOCHHUIO OOS3aTEIBHOTO  COACpKaHMUS,
YCTAaHOBJICHHOTO JaHHOM NpUMEpPHOW paboueld MpOrpaMMoi, BBIJIEISIOT: OCBOCHHBIC
oOydJarolmuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JOEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

[IpenmeTHbie pe3ynbTAaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYYAIOMIUXCS CIEAYIOMINX
YMEHUN:

1) packpvisams cmbici OCHOBHBIX XHMHYECKHX TOHSITHI: aToM, MOJICKYJa, XUMHYECKHI
9JIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIEeCTBO, CMeCh (OJHOPOAHAs M HEOJHOPOJHAs),
BaJIECHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasl Macca, MaccoBas JI0JiI XUMHUYECKOTO 3JIeMEHTa B COCIMHEHUU, MOJSPHBIA 00BEM,
OKCHJ1, KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKUCICHUS, XMMUUYECKast
peakiusi, KiaccuuKaus peakiuil: peaklud COCTUHEHHS, PEaKIUu pa3NoKEHUs, peakluu
3aMeIIeHus], peakuu 0OMeHa, 9K30- U SHIAOTEPMUYECKUE PEAKIINHU; TEIUIOBOK d((HEKT peaKiuu;
PO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, pAANYyC aTOMa, XUMUYECKas CBS3b,
NOJIIpHasl U HEMOJsipHas KOBAJEHTHAas CBs3b, MOHHAS CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10Jis BelllecTBa (POLIEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;

2) unIOCmpupo6ans B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TOHITUHN (CM. 1. 1) U IPUMEHSTH
9THU TOHSATHS IIPU ONMCAHUHU BEILIECTB U UX MPEBPAILICHHUI;

3) ucnonvzosams XUMAYECKYIO CUMBOJIMKY JUISl COCTaBJICHHS (JOPMYJT BEIIECTB M ypaBHEHHI
XUMUYECKUX PEaKIUid;

4) onpedensimb BaJIEHTHOCTh aTOMOB JJIEMCHTOB B OWHApHBIX COCTUHEHHSX; CTEICHb
OKHCIICHHSI 2JIEMEHTOB B OMHAPHBIX COEMHEHUSX; IPUHAIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy coeAuHeHud 1o ¢dopmysaMm; BHUJ XUMHUYECKOW CBs3M (KOBAJIGHTHAass W HMOHHAs) B
HEOPraHMYECKUX COEAVHEHUSX;

5) packpvisames cmoicn Tlepuoandeckoro 3akona J[. WM. MenngeneeBa: JeMOHCTPUPOBATH
MOHMMAHHE NIEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUUYECKUX DJIEMEHTOB OT UX MOJIOKEHUS B
[Tepuoanueckoii cucTeMe; 3aKOHOB COXPaHEHMSI MAacChl BEILIECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEeHHSI, 3aKOHa ABOTaJp0; OMUCHIBATh U XapaKTEPHU30BaTh TAOIUYHYIO (HOpMY
[Tepuoanueckoit cUCTeMbl XHUMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATHUS «TJIaBHAs MOATpYIIa
(A-rpynma)» u «mobouynas noarpynna (b-rpymma)», manbsie U OOJbIINE MEPUOJBI; COOTHOCUTH
0003Ha4YeHUsI, KOTOpble uMeroTcs B Tabmuie «llepuonnyeckas cuctemMa XMMHYECKHUX JIEMEHTOB
J. . MenneneeBa» ¢ 4YHCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHUS AaTOMOB XHMHYECKHUX
AIIEMEHTOB (COCTaB M 3aps] sjapa, oOllee YWCIO JIIEKTPOHOB U pACIHpellelieHHEe HUX IO
AIIEKTPOHHBIM CJIOSIM);

6) xraccuguyuposames XUMHUYECKHE D3JIEMEHTHI, HEOPraHWYeCKUE BEIIECTBA; XWMHUECKHE
peaxiuu (10 YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKI[MU BEIIECTB, MO TEIIIOBOMY 3 (DEKTy);

7) xapaxmepuzoeamsv (onucviéams) O0IINE XUMHUYECKHE CBOWCTBA BELIECTB PAa3IHYHBIX
KJIaCCOB, TNMOATBEPXkAasi ONMHMCAHWE MPUMEPAMU MOJIEKYJISPHBIX YpaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKIUi;

8) mpoenoszuposams CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HX Ka4eCTBEHHOTO COCTaBa;
BO3MO>KHOCTH IIPOTEKAHUS XUMHUYECKUX MPEBPALICHUN B PA3TUYHBIX YCIOBUSX;



9) 6bluuCIAMb OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJSIPHYIO MAacChl BEIIECTB; MacCOBYIO
JIOJTF0 XUMHYECKOTO AJIEMEHTa 110 (hOpMyJie COSTMHEHHST; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOU peaKlvH;

10) npumensimo OCHOBHBIC OIEPAIlMA MBICIUTEILHON AEATEIbHOCTH — aHalh3 U CHHTE3,
cpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3alMil0, KIAaCCHU(HUKALWIO, BBIBICHUE IPUYHHHO-
CIICZICTBEHHBIX CBsI3€d — JIII W3YYEHHUS CBOWCTB BEIIECTB M XHUMHUYECCKHX PEAKIIHIA;
€CTeCTBEHHO-HAYYHBIE METOJAbI IO3HAHMSA — HaONIOJeHUe, HU3MEpEeHUe, MOJCIUPOBAHHE,
AKCIEPUMEHT (pEaIbHBIA U MBICIICHHBIN);

11) cnedosams ipaBuIaM  TOJNB30BAHUS ~ XMUMHUYECKOW  MOCYAOH W Ja0OpaTOPHBIM
o0OpyIOBaHWEM, a TakXKe TMpaBWiIaM OOpalleHHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMHU T10 BBIIOJHEHUIO JTa0OPAaTOPHBIX XWMHYECKUX OINBITOB IO MOJYYECHUIO U
cOOMpaHuio Ta3000pa3HBIX BemIecTB (BOAOPOJA W KHCIOPOAA), MPUTOTOBICHHUIO PACTBOPOB C
OnpeAcNEéHHOM MacCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA; IUIAHUPOBATh M IPOBOJUTH
XUMHYECKHE SKCIIEPHUMEHTBI MO PACIO3HABAHUIO PACTBOPOB INEIOYEH W KHCJIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, heHonpTaIernH, METHIIOPAHK U JP.).



TEMATHYECKOE INTAHUPOBAHHUE

Ne | HammeHnoBaHue Kosmn4yecTBo yacos Mara Buabl gesiteJibHOCTH Buabi, popmbl | DiiekTpOHHBIE
n/m | pa3iejioB M TeM U3yUYeHHUs KOHTPOJIA (undposbie)
nporpaMmbI BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe 00pazoBaTebHbIE
padoThI padoThI pecypcebl
Paznen 1. IleppoHavasibHble XUMHYECKHE MIOHSITHS
ro ro ro 1 1 1
11. | Xumua — Bakuas| 6 |0 2 Vikaxure | PackpbiBaTh CMBICT, | Y CTHBIH http://school-
obs1acThb MepHo, N3ydacMbIX MOHSATHH;; | 0IPOC;; collection.edu.ru/catalog/,
€CTECTBO3HAHMSL M PackpbiBath posib XuMud B | [TchMEHHBbII
TpaKTHHECKON MPUPOJE U KU3HHU YEJOBEKA,| | KOHTPOJIb;;
AeATeJIbHOCTH . ]
e€¢ cBa3b ¢ gapyrumu | IIpaktnueckas
YyeJIOBEKa : :
HayKaMu;; abora;

Pa3anuyaTh 4nCTHIE BEIIECTBA:!

1 CMCCH, OJHOPOIHBIC U

HCOIHOPOJHLIC CMECH,

Pasnuyare  dusnueckue u

XHUMHUYCCKHUC SIBJICHUA,

OHp CACIIATD IMPU3HAKH,

XAMUYECKUX  pEaKkIui U

YCJIOBUA HMX  IIPOTCKAHMUA,

CJ'Ie)IOBaTL IpaBUJIaM

I10JIb30BAHU XUMHYECKOM!

MOoCyAOH U J1aOOPATOPHBIM:

000py/IOBaHWEM, a TaKKe

npaBUiIaM  OOpalieHus: ¢

XUMHNYCCKHUMH BCIICCTBAMU B

COOTBCTCTBHH C




a0boT;;
[[naHupoBaTh M IPOBOJIUTH
XUMHYECKAN  SKCIIEPUMEHT

[10 HU3YYCHHIO W OIHCAHUIO:

(bu3nYeCKux CBOMCTB
BEILECTB, croco6oB
a3/IeJICHUS cMeceil
BemeCTB;E
lcrionb3o0Bath npu
BBITTOJIHCHUH Y4EOHBIX
3aaHUd U B NPOILECCE
1CCIIeI0BATEBCKOI!
JIEATENIbHOCTH Hay4YHO-

MOMYJSIPHYIO  JIUTEPATYPY:
XUMHYECKOTO  COJIEp’KaHUs,

CIIPAaBOYHBIC MaTepuabl,

€CypCHI WHurepHera;
BeicTpanBaTh pa3sBEPHYTHIE
MMACBMEHHBIE W YCTHBIE

OTBETBI €  ONOpOM  Ha:
nH(OpMaIKIo U3 y4eOHHKA U
CIIPABOYHBIX  MaTEepHAJIOB,
TPaMOTHO WCTIOJIh30BATH:

M3yYEHHBIN TTOHATUIHBIIH

Bemrecta 15 | i 0 Viaxnre | [IpUMEHSITh  eCTECTBEHHO- | Y CTHBII http://school-

n XUMHYecKHne epro; HAay4YHBIC METOZbI MO3HAHMUSL | OIPOC;) collection.edu.ru/catalog/.
peaxkuun (B ToM 4mcie HaOJIOJICHHE, KOHTpOHBHaﬂi
MOJICTHPOBAHHE, abora;]

SKCIIEDMMEHT) M OCHOBHBEIE | [TecTupoBanue:




ONepallii  MBICIIUTEIbHOM
NESITEIBHOCTH ~ (CpaBHEHHUE,

KJTACCH(UKAIINS) JUIST
M3YUCHUA BCIIICCTB nu
XHUMHUYCCKUX pEaKIIHii;
PackpbiBaTh CMBICII

N3Yy4aCMbIX MOHSITHH 5t

3dKOHOB W IIPUMCHATH OTH:
ITOHATHA IIpu OITMCaHHNU:

CBOICTB BCHICCTB H  HX

IIPEBPALLCHUI;
Paznuuate  ¢Qusnyeckue u
XMMUYECKHE SIBJICHMS,

OOBSACHIATh HX CYIIHOCTL C
TOYKHU 3pCHUA ATOMHO-

MOJIEKYJISIPHOTO VUCHUS;
OnpenensiTh MPU3HAKY
XUMHUECKHUX peaxiui,

YCIIOBUA HMX  TIPOTCKAHUA,

OOBSICHSTD CYIIHOCTH!
(U3NUECKUX U XUMHUYECKHX
SBJICHUA C TOYKH 3pEHUs
ATOMHO-MOJICKYJIAPHOTO]

YUCHUS;|

Knaccnq)HquOBaTLE

XUMHUYECKAE PEAKIUu (10!

YUCILY u COCTaBY.
€arupyrommx )5t

00pa3yIOIINXCsl  BEIIECTB);

I~ Sl ]




BAJICHTHOCTh 10 (opMyJiam;
BECILECTB;|
PacctaBisaTh K03 (HUIHMEHTHI

B YPAaBHCHHUAX XUMHWYCCKHUX:

PEaKLIMIL;
CiengoBaTh paBUjIaM
[IOJIb30BAHUSA  XUMHUYECKOH

MOCYAOH U J1aDOPATOPHBIM:
000pY/ZIOBaHMEM, a TaKXKe
npaBWiiaM  OOpamieHusi ¢
BEIICCTBAMH B COOTBETCTBHH

C WHCTPYKUUAMU 10!
BEHITIOJTHEHHUIO JTA0OPATOPHBIX:
XUMHUYECKUX OIIBITOB;
lcrionb30Bath npu
BBITTOJTHEHUH Y4eOHBIX
3aaHU U B IIPOLIECCE
HCCH@HOB&TCHBCKOﬁE

JIEATEIIbHOCTH HAaY4YHO-

MONYJSIPHYIO  JIUTEPATYPY:
XUMUYECKOTO  COACPIKAHU,

CIIPaBOYHbIC MaTepUabl,
€CYpCHI WNurtepnera;

BeicTpanBaTth pa3BEPHYTHIE
IIICbMEHHBIE U YCTHBIE
OTBETHl C  ONOpPOl  Ha
nH(pOpMaIno U3 ydeOHNKA U
CIIPABOYHBIX  MAaTE€pPHAJIOB,
IPaMOTHO HCII0JIb30BATh




Wroro no paszneny 21

Paznen 2. BaxHeiilue nmpeacTaBuTe i HEOPraHUYeCKUX BellecTB

2.1. | Bosnyx. Kucaopon. _6' 0: Y
IlousiTue 00 oxcHaax

Vikaxute | PackpbiBath cmeicr | BeiGepure! http://school-
NePUOJ;, | M3y4aeMbIX  TOHITUH o | BUI/DOpPMY collection.edu.ru/catalog/.
PUMCHSITH 3TH TIOHSTHS [TPH, | KOHTPOJISE

OITMCAHUM CBOMCTB BCIICCTB

1 ux MIPEeBpAICHHUIA;
T

XapakTepHu30BaTh!

(omMCHIBATD) COCTaB

BO31yxa, (DU3MUECKUE U XHU-

MHUYCCKUC CBOMCTBA

KHCIIOpO/ia, CIIOCOOBI  €ro:

[MOJIY4YCHH, INPHUMCHCHUC U

SHAYCHUC B  IIPUPOAC Ui

PKH3HH YCJIOBCKA,

CpaBHUBATh peakuum;

TOPCHUA n MCEIJICHHOT'O

OKHUCJICHUS,|

CoOupare  mpuOOpBl IS

MTOJTY4EHUS KHCJIOPOJIa
(BI)ITGCHGHI/IGM BO/JBbI )it
BO3TYXA);]

Pacno3naBatb OTBITHBIM
MMyTEM KUCIIOPOJT;

Hcmons30BaTh XUMHUYCCKYIO

CUMBOJIMKY JJI51 COCTaBJICHUS:

dhopmyn BEIIIECTB,




y4acTHEM KHCIIOPOJ1a;
OOBSICHSITH CYILIIHOCTb
HKOJIOTHYECKUX  Mpo0iieMm,

CBSI3AHHBIX C 3arpA3HCHUCM:
BO3TYXa;

CrnenoBatb paBUIaM
0e3omacHOil ~ pabOThl B

71a00paTOpUr MPU  UCTIOIb-
30BaHUU XMUMUYECKOM
ocy/ibl 1 000pYIOBaHMS, a:
TAKKe NpaBUiIaM OOpalleHusl

C TOPIOYMMHU BELIECTBAMH B
OBITY;

IInanupoBaTh u
OCYIIECTBIISAITh HA IPAKTHUKE

XUMHAYECKHE DKCIIEPUMEHTHI,
MPOBOJIUTH HAOJII0ICHUS,
J1eJ1aTh BBIBOJIBI IO

e3yJbTaTaM JKCIIEPUMEHTA;

'Y4acTBOBaTh B COBMECTHOMU

abore B rpymnre;
lcronb30Bath npu
BBIMTOJIHCHUH y4eOHBIX

3aaHUd W B MPOIIECCE
HCCHCHOB&TCHBCKOﬁE

JIEATEIIbLHOCTH Hay4HO-
MONYJSIPHYIO  JINTEPATYpPY:
XUMHUYECKOTO  COJEP/KaHU,
CIIPAaBOYHLIC MaTCpHraJibl,

PECYPCHI HNuTtepHera;




OTBETBI €  ONOpOM  Ha:

nH(popMaIuoo U3 ydeOHHKA U

CIIPAaBOYHBIX MaTCpuajioB,

I'PaMOTHO HCIIOJIB30BaTh

M3yUYEHHBII TIOHSATUMHBII

arrapar Kypca XHUMHU,

Boaopoa.
ITonsiTHe 0 KHUCJIOTAX
H COJIfIX

rey|l

Vkaxute | PackpbiBath cmeicr | BeiGepure! http://school-
Neproj; | M3y4aeMbIX  TIOHATUH W | BUI/(BOpMY collection.edu.ru/catalog/:
PUMCHSITH 3TH TIOHSTHS [TPH, | KOHTPOJISE

OIMCAHUU CBOMCTB BEIIECTB

1 ux IIPEBPALICHMUI;
XapaKTepI/BOBaTBE

(onuceIBaTh) (hU3MUYECKUE U
XUMHAYECKHE CBOMCTBA:!
BOJIOPOJIa,  CIOCOOBI  €ro
MIOJIyYECHUs,  IPUMEHEHHUE;
Cobupat  mpubop  JUIst
M10JTy4YEHUS BOJIOPOJIA;

M cmonbp30BaTh XUMHYCCKYTO

CUMBOJIMKY JJIs1 COCTaBJICHUSL

dbopmyn BEIIIECTB,

MOJIEKYJIIPHBIX  YPaBHEHHU

XHUMHUYCCKUX peaKum?I C

Y4aCTUCM BOOOpPOaA;

CieqoBarh paBUJIaM

O0e3omacHOil ~ paboOThl B

abopaTopuu TMPH  HCIIOJIb-

30BaHUU XUMHUYECKOH

e __ _




C TOPIOYMMH BEILECTBAMU Bi

OBITY;!

I InanupoBaTh u

OCYIICCTBJIATh Ha ITPAKTUKC

XUMHUYCCKUEC OSKCIICPUMCHTDI,

TIPOBOJIUTH HaOJIIOIEHHA,

J1eIaTh BBEIBOJBI 10

€3yJIbTaTaM 3KCIEPUMEHTA;

YyacTBOBaTh B COBMECTHOM

KoanyecTBeHHbIE
OTHOIIEHUA B XUMHHU

IR

pabore B rpymime;

Vkaxnrte | PackpbiBaTh CMBICIT, | |Y CTHEIH http://school -

Neproj; | M3y4aeMbIX  TIOHATUH | | iompocs; collection.edu.ru/catalog/:
NPUMEHSTh 3T TOHSTHS, & | TecTupoBaHUE;

TAKKC M3YUCHHLIC 3aKOHBI U

TEOPUHU JUTSt penieHust
acCUETHBIX 3a/1ay;
Brerancnats MOJISIPHYO

MACCy BCIICCTB, KOJIHNYCCTBO!

BellecTBA, O0OBEM  Tasa,

MaCCy BCIICCTBA,

IIpoBoauTh  pacy€rsl 1O

YPaBHCHUAM XUMHNYECKUX

pEaKINii: KOJIYECTBA,

06’BéMa, MacCChI BEIICCTBA I10

HN3BCCTHOMY KOJIMYCCTBY,

00bEMY, Macce pPearcHTOB

WM TPOAYKTOB PEAKLIHM;

BeicTpanBaTh pa3sBEPHYTHIE

TMTMIACLMAHAUALTA m YVOTHLTA




MHPOPMALINIO U3 YICOHHUKA U

CIIPABOYHBIX MaTCpuraioB,

I'PaMOTHO HCIIOJIB30BaTh

13y4YEHHBIN MTOHATUNHBIM

arrapar Kypca XHUMHU,

Bona. PactBOpBI.

IlonsaTHne
OCHOBAHHUAX

YKaKuTE!

PackpbIBaTh CMBICII

Y CTHBIN!

nepuo;

N3YyJIaCMbIX TIOHSTHHN u

OIIPOC;;!

http://school-

collection.edu.ru/catalog/!

IIPUMCHATDb 9TU INOHATHA IIPH

1
KontposbHast

OIMCAHUU CBOMCTB BEIIECTB

abora;

[IpakTrueckas

151 X IIPEBPAILCHU;
T
XapaKTepHu30BaTh|

abora;;

(bI/ISI/I‘-IeCKI/Ie N XUMHYCCKHEC

CBOICTBA BOJIbI, €€ POJIb KaK

ACTBOPUTEII B IPUPOIHBIX

IPOLECCAX ;|

CoCTaBIATh YpaBHEHUS
XAMUYECKHX  peakluil ¢
y4acTHEM BOJIBI;
OOBICHATD CYIIIHOCTH:

DKOJJOTHYCCKHUX HpOGJ’ICM,

CBA3AHHBIX C 3arpA3HCHUCM:

MIPUPOJHBIX BOJ, CHOCOOBI

OYMCTKH BOJBI OT HpHMeceﬁ,

MCpPBI 110 OXpaHC BOJA OT

3arps3HCHUS ;|

[ InanupoBaTh u

OCYIICCTBJIAATh HA IIPAKTUKC

XUMHUYCCKUEC OKCIICPUMCHTHI,




C3yJIbTaTaM OJKCIICPUMCHTA,;

CJ'ICI[OBaTB IIpaBUJIaM

O0e3omacHOil  paboOThl B

naboparopun npu

HCITOJIb30BAaHUHM XHUMHUYECKON

[OCYIbl U O60py,HOBaHI/I$I;

HpOBOI[I/ITB BBIYUCICHUSA C

IIPUMEHEHUEM TTOHATHS
«MaccoBasi J10Jisl BEIleCTBA B
paCTBope»;E

lcrionb30Bath pu
BBITTOJTHCHUH Y4EOHBIX:
3aaHUd U B IIPOLIECCE
HCCH@HOB&TCHBCKOﬁE
JIEATEIIbHOCTH HAaY4YHO-

MONYJSIPHYIO  JIUTEPATYPY:

XUMHUYCCKOI'O COACPIKAHUA,

CIIPaBOYHLIC MaTCpHraJibl,

e — - o Tr____ . __ .

OcHOBHBIE

HEOPraHu4eCKMuXx

coeIMHeHU

KnaccupunupoBars!

HN3ydaCMbIC BCOICCTBA  IIO:

COCTaBY W CBOICTBaM;

CocCTaBJIsTh (bopMyIbL

OKCHJIOB, KHCJIOT, Hpaxmqecxaﬂi
OCHOBaHHIA, coleit b7t

Ha3bIBAThH Ux 10!
MG)KHYHaPOHHOﬁE

HOMeHKnaType;E

[IporHo3upoBarh  CBOMCTBA:

http://school-’
collection.edu.ru/catalog/.

1
KoHTposbHast




XUMHUUECKUX CBOWCTB
M3yYEHHBIX  KJIACCOB/TPYIII
BEILIECTB, K KOTOPHIM OHHU

OTHOCSITCSI;E

CoCTaBIsATh MOJIEKYJISIPHBIE
YpaBHEHUS peaKIuid,
I/IJIJIIOCTpI/IpyIOIIII/IXE
XUMHUYECKHEe CBOWCTBA M
CII0COOBI MOJTyYEHUs
BCILIECTB W3y4YCHHBIX;
KJIACCOB/TPYII, a  TaKXKe
HonTBepxq;[anmeE
T€HETUUYECKYI0 B3aMMOCBSI3b
MEXITY HHUMH.;
[Ipon3BOUTE  BBIUMCIICHUSA

10 YPABHCHUAM XUMHWYCCKHUX:

CaKLUM;;
IInanupoBaTh u
OCYILIECTBIISITh HA IPAKTHKE

XUMHUYCCKUEC OKCIICPUMCHTHI,

IPOBOTUTH HAOJIIOICHUS,
T1eI1aTh BBIBO/IBI 110!

e3yJabTaTaM SKCIIEPHMEHTA,;
CieqoBarh paBUJIaM
O0e3omacHOil ~ paboThl B
nabopaTopun pH

MCII0JIb30BAaHUU XMMHUECKOIL
MOCy/lbl M O00OpYJIOBaHUS,
lcnonbs30Bath pHu;

=




JACATCIIbHOCTH Hay4YHO-

MOMYJSIPHYIO  JINTEPATYPY:
XUMUYECKOTO  COJACPIKAHUS,

CIIPaBOYHbIC MaTepHabl,
pecypchl WNHurtepHera;
BricTpanBath pa3BEPHYTHIE
MMUCbMECHHBIE U YCTHBIE

OTBETBI C  ONOpOM  Ha:
nH(OpMaIKIo U3 y4eOHUKA U
CIIPaBOYHBIX  MaTEpPHUAJIOB,
IpPaMOTHO WCTIOJIH30BATH:

M3y4YEHHBIN MTOHSATUNHBIM

anmapar  Kypca  XUMHH;

Hroro no paszneny 132,
Pasnen 3. llepuoanyeckuii 3aKOH " Ilepuoauyeckas cucTeMa XHUMHYECKHX 3JIEMEHTOB A. W. MenpeJieeBa.
Crpoenne atoMoB. XuMu4eckas cBi3b. OKHCJINTEIBHO-BOCCTAHOBUTEIbHBIC PEAKINHU
| ro ro 1 1 1
3.1. | lepuonuueckuii 7|0 0: Yxaxute; | PackpbiBath CMBICT, | Y CTHBII http://school-
3aKOH n MepHoT | MEepHOAMYECKOTO  3aKOHA; | OIpOCs collection.edu.ru/catalog/;
Mepuoauyeckas [ToHrMars  CyliecTBOBaHME | (TecTHpOBaHUE;;
CHCTeMa XMMHYECKHX e A——
3J1eMEHTOB --
3aBHCHUMOCTHU CBOIICTB
J. . Mennaeseena.
XUMUYECKHUX AJIEMEHTOB!
Crtpoenue aroma
(M3MEHEeHHe paguycoB
aTOMOB u
HIIEKTPOOTPHUIIATENILHOCTH) U
X COECIUHEHUN OT
10JI0)KEHHUS B ne-




CTPOEHUS aToMa;
Y CTaHaBJIMBATh CBS3b MEXK]LY:
[I0JIOKCHUEM  DJIEMEHTA B

MEPUOJNYECKON CHUCTEME WU
CTPOCHHEM €ero aToMa
(cocrtaB M 3apsn sapa, oomee

JHCIIO AJIEKTPOHOB )5t

acIpeJICIICHNE nx TIO!
DJIEKTPOHHBIM CJI0SIM);
[[porHo3upoBath  Xapaxkrtep:
N3MCHCHUS CBOMCTB

SJICMCHTOB M MX COCAUHCHHUI
[0 Tpynmnam | NepuojiaM
Ileppoanueckol  CHUCTEMBI,
XapaKTemeBaTbi

XUMHUYCCKHUC JJICMCHTBLI

NIEPBBIX  TPEX  IEPUOJIOB,

KaJInsd, KaJlbIIus 10 140,¢
ITOJIOKCHHIO B

Ilepnonnueckonn cucreme /Jl.
1. MeHpeneeBa;
CnenoBathb IIpaBHJIaM
Oe3omacHoil ~ paboOThl B

mabopaTopun pu;
MCII0JIb30BAHUN XUMHUUYECKOU
nocynsl ¥ 000pyHOBaHMS,
BricTpanBath pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETBI €  ONOpOM  Ha:

vchanvariin . vushoura o




N3Y4CHHBIN MOHSATUHHBIN

anmapaT  Kypca  XHMHH,

lcrionb30Bath pu
BbIIIOJTHEHUH Y4EOHBIX:
3aJaHUH TEKCThl Y4eOHMKa,
CIIPaBOYHbBIC MaTepHuaibl

(TTeproIMYECKyI0  CHCTEMY:

XUMHUYECKUX dieMeHTOB /I,
1. MengeneeBa, Tabnuiy
PACTBOPUMOCTH KHCIIOT,
OCHOBAHMI U COJIEH B BOJE,

DIIEKTPOXUMHUYECKUI AL
HaIPSHKEHUN METAJUIOB);
Vcronb30Bath pu
BBIITOJIHCHUH Y4EOHBIX!
3aJaHUd W B MPOILECCE
HCCH@HOB&TCHBCKOﬁE

JIEATEIbHOCTH Hay4HO-,

MIONYJSIPHYIO  JIUTEPATYPY:
XAMHAYECKOTO  CONEPIKAHMS,

CIIPABOYHBIE MaTEpUAIIBL,
XuMHYeCKasi CBSI3b. i' '_1' I_OI YKaxcHTeE PackpbIBaTh CMBICII YCTHBIﬁE http//SChOO |-1
OxucanresnbHo- g_e_p_lfl_(_)_g[_i N3y4aeMbIX IOHSTHIL; | lorpoc; collection.edu.ru/catalog/.
BOCCTAHOBUTE/ILHBIE OmnpenensTh i | (KOHTpOIbHAS
peaxuuu XMMHYECKON CBSI3U B a60Ta;§

coezmHeHI/m;E TeCTHpOBaHI/Ie;E

Onpenenirb CTEIICHD

OKHUCJICHUA XUMHYCCKOTI'O!

1




COCIMHEHU|
OnpenensirTb 3JIEMEHT:
(BEIIECTBO) — OKUCIUTENbD U
DJIEMEHT  (BEIIECTBO)  —
BOCCTAHOBHTEIIb;

OODBIICHSITD CYITHOCTh
MIPOIIECCOB  OKUCJICHUSI |

BOCCTAHOBJICHMS;!

CocCTaBiIsATh  DJEKTPOHHBI

O0agaHc ¢ y4éToM UHCIA

OTJaHHBIX nu IIPHUHATBIX

DIIEKTPOHOB;!

CocTaBisATh ypaBHeHHeE
OKI/ICJ'II/ITCJ'ILHO-E
BOCCTaHOBHTenLHoﬁE

eaKuHI/I;E
lcronb3oBath pu
BBIITOJIHCHUH Y4EOHBIX:

3aJaHU TEKCThl y4eOHUKa,

CIIPaBOYHEIC MaTCpuraibl

(IepUOJUYECKYI0  CHUCTEMY.

XHUMHUYCCKUX JJICMCHTOB I[ o

1. MengeneeBa, TaOIHILY:

ACTBOPUMOCTHU KHCJIIOT,

OCHOBaHMUI U coJIei B BOJE,

Z-)HeKTpOXI/IMI/IquKI/Iﬁ PAL

Hroro no pazneny:

PesepBHOE Bpemst




OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




ITOYPOYHOE IINTAHUPOBAHME

Ne Tema ypoka Kouun4yecTBo yacos Hara Buambl,
n/n u3yyeH | (popmbl
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE | ;o KOHTpOIS
padoThI padoThI
r- - r (] 1
1. | Ipeamer xumun. Pone xumuu B L |0 0 Yxaxu |!YCTHBIM
JKHM3HH 4YCJIOBCKA. Te I[aTY§ Onpoc;i
rm r ro 1 1
2. | Xumus B cucreMe HayK. MeTo bl 1 |0 0: Ykaxu |!YCTHBI
[IO3HAHMS B XUMUHU. Te nary, | omnpoc;
r- - r- (] 1
3. | 3HaKOMCTBO C IPaBUIaMH L |0 il Yxaxu |IIpakTruecka;
0€e30MMacHOCTH U HpI/IéMaMI/I pa6OTI)I Te I[aTyE ' pa60Ta;E
B XMMHUYECKOH J1abopaTOpHH.
[IpakTuueckas padora Ne 1
[IpaBuia paboThI B 1aOOpAaTOPUHU U
npuémMbl 00paLICHUS C
71a00paTOPHBIM 000PYTIOBAaHHEM.
r- - r (] 1
4. | Tena u BemecTBa. PU3HYECKUE L |0 0 Yxaxu | TectupoBanu
CBOMCTBa BeleCTB. ArperaTHoe Te EE?!_T_Y_E Qii
COCTOSTHUE BEILIECTB
r- o ro 1 1
5. | UncTble BemecTa U CMECH. L |0 0 Ykaxu |!YCTHBI
CnocoObl pa3aciICHUA cMmecel Te I[aTY§ OHPOC;E
6. | IIpakTuueckas pabora: Ne i 0; iy Yxkaxu |llpakTuuecka;
2 Paznenenue cMmecei (Ha mpuMepe Te nary, | s paboTa;
OYHMCTKH ITOBapE€HHOH CcOJIN)
r- o ro 1 1
7. | Atombl u Monekynsl. IIpocteie u L |0 0; Yxaxuy |iYCTHBIN
CJIO’KHBIE BEIlleCTBa Te nary, | omnpoc;
8. | Xummyeckue onemeHtsl 3Haku | 1 |0 0 Vkaxu | IluceMeHHBIM
(CHMBOJIBI) XUMUYECKHX 3JIEMEHTOB Te ATy} | IKOHTPOIIB;
r- o ro 1 1
9. | ATOMHO-MOJICKYJISIPHOE YYEHHE. il 0; 0 YKaxu |{YCTHBIM
3aKkoH MIOCTOSIHCTBA cocTaBa Te nary, | ompoc;
BEIIECTB
10. | Xumnueckasa Gpopmyina. L |0 0 Viaxy | IluceMeHHBIM
BaneHTHOCTH aTOMOB XMMHUYECKHUX Te 1aty, | KOHTPOIIb;
JJIEMEHTOB
11. | CocraBnenue xumudeckux gopmyn | 1 |0 0 Yikaxu | IlucbMeHHBbIH
0  BaJEHTHOCTH. HaxoxneHue Te ATy} | IKOHTPOIIB:




BaJICHTHOCTH
3JIEMEHTOB 10 (hopmyIie

XUMHNYCCKUX

[py] 1 1
12. | OtHocuTensnas aromMHad Macca. | 1 |0 0 Yxaxu | IIncpMeHHBII
OtHOCUTEIbHAS MOJICKYJISIpHAs Te ATy} | KOHTPOIIB;
Mmacca
r- rJ rJ 1 1
13. | Pemenue 3amay Ha Belumcnenue | i1 | O 0: Vikaxu | IlucbMeHHBIM
OTHOCHUTEIIbHOU MOJIEKYJISIPHOM Te ;[aTyi KOHTpOJ’IB;i
Macchl BEIECTB
r=1 [py] [piy] 1 1
14. | MaccoBas 10511 XUMHYECKOTO L |0 0 Vxaxu | IIncoMeHHBIH
3JIEMEHTA B COETMHEHUHU. Te 1aTy | KOHTPOIb;
r- rJ [y} 1 1
15. | Pemenne 3amau Ha Bbrumcaenue | 11 | O 0: Yikaxu | IlucbMeHHBbI
MaccoBOM  JIOIM  XUMHYECKOIO Te ATy} | IKOHTPOIIB;
aJIeMEHTa 10 (hOpMYyJIe COCTUHCHUS
r- rJ [y} 1 1
16. | dusuyeckue U XUMHYCCKHC il 0; 0: YKaxu |{YCTHBIN
ABJIEHUS. XMMUYECKAs peaKus Te nary, | ompoc;
TectupoBany:
R ) Ukt i
2
r= [y ] [piy] 1 1
17. |Ilpuznaku u ycnosus mnportekanus | 11 |0 0] Yxaxu |!YCTHBI
XMMHYECKUX PEaKIIHil Te maTyl | iompoc;
IIrCEMEHHBIH!
................. it
LGOI
(] ro [y 1 1
18. | 3akoH coxpaHEHUs] MacChl BELIECTB. 1|0 0: Ykaxu |!YCTHBI
M.B.  JlomoHOCOB—  y4YEHBIii- Te maTyl | iompoc;
SHIUKIIONETUCT
(] ro [y 1 1
19. | Xumunueckue ypaBHEHHs L |0 0 Viaxu | IlucbMeHHbI;
T€ JaTy! | KOHTPOJIb;|
20. | Tumsl XUMHUYECKHX O 0] Vkaxu | IluceMeHHBIM
peaKIuii(COeTMHEHUS, Pa3I0KEHNU, Te ATyl | IKOHTPOIIB;
3aMeleHus, oOMeHa)
r- r- ro 1 1
21. | Koutpoabnasi pagora Ne 1 L | 0: Yikaxu | KoHTpoibHast
«[TepBOHAYANIBHBIE XUMHUYECKHE Te natyl | ipabora;
HOHSTHS»
22. |Bo3nyx — cmecp rasos. Coctas 0; 0: Ykaxu |!YCTHBI
BO3/lyXa T€ JaTy! |iompoc;
23. | Kucnopog — XUMHUYECKUN 3JIEMEHT 0; 0: YKaxu |iYCTHBIL
u  npocroe  BemecrBo.  O30H. Te atyl | ompoc;

Haxoxnenue xkuciaopoaa B mpupoe,

T [1icCbMEHHBIN




dusnueckue u XUMHUYECKHE
CBOMCTBa (pEeakUuH  OKHCJIICHUS,
ropenue). [lonstue 06 okcumax

IKOHTPOJIb;|

24.

TermnoBoii  3pdexT XuMHUECKOU

pEaKInH, MTOHSATHUE 0
TCPMOXUMHUYCCKOM YpaBHCHHH,
9K30- " SH/IOTEPMHUYECKHIX
peaKIusIx

re31

25.

CriocoObI MoJTydeHHsI KHCIOpoaa B
71a00paTOpPUU U TPOMBIIIIICHHOCTH.
[TpumeHenue KHCIIOpO/Ia.
Brrunciienue MOJIEKYJISIPHON MaccChbl
KHCJIOpO/Ia ¥ 030Ha HAa OCHOBaHHH
aTOMHOU MacCChbI XUMHUYCCKOT'O
JJIEMEHTA

re=31

26.

[MpakTuyeckas pabota 3.
[omyuyenne u cobupanue
KUCIIOPO/Ia U U3y4YEHHE ero CBOWCTB

re=j1

27.

KpyroBopot kucimopoja B mpupoe.
TomnuBo  (yroib W MeETaH).
3arpsi3HEHUE BO31yXa, COCOOBI €ro
PeIOTBPALICHUS. Ycunenue
MapHUKOBOTO s dexra ,
pa3pyleHre 030HOBOTO CIIOS

re=1

28.

Bonopon — Xumuueckuil 3neMeHT
u mpoctoe BemlecTBo. HaxoxneHue
B IIPUPOJIE.

=31

29.

duznyeckue u XUMHUYECKHE
CBOIICTBa (Ha npuMepe
B3aMMOJICHCTBUS C HEMETalllaMU U
OKCHJAMH METAJIJIOB),

re=1

30.

[Ipumenenue, crnocoObl MOTyYEHUS

BOJIOpPO/JIA. Briuncnenne
MOJIEKYJIIPHOM MacChl BELIECTBA HA
OCHOBaHHUU aTOMHOU MAaccChI

XUMHUYCCKUX 3JICMCHTOB

=31

31.

[IpakTnueckas pabota 4.
[Tonyuenne m cobupanue BOIOpOaA
Y U3Y4YECHHE €TI0 CBOMCTB.

=31

32.

IlonsiTHE O KMCIIOTaX U COJIIX

=31

YKaxu |{YCTHBI

T€ Jary: |ionpoc;

'YKaxu |!YCTHBIIL

T€ Jary: |ionpoc;

Ykaxu |llpakrnuecka;

TE Jary |ia pabota;;

Yxaxuy |iYCTHBI

T€ Jary: |ionpoc;

'YKaxu |!YCTHBIIL

T€ JaTy! | iompoc:
IIrCEMEHHBIH!
................. et
KOHTPOITE;

YKaxu |iYCTHBIN

T€ JaTy! | iompoc:

YKaxu |{YCTHBIM

T€ JaTy! | iompoc:

Ykaxu |ilIpaktnuecka

TE Jaty |is pabora;

YKaxu |{YCTHBI

T€ JIary: |iompoc;

TecTtupoBany;

S e EE R
|




- i 1 1

33. | Monb — eauHMIA KOJIHMYECTBA o) O Viaxu | IlucbMeHHbI
BelecTBa. MoJisipHas Macca. Te ATyl | KOHTPOIIB;]

. o r e ! v

34. | 3akon  Asorazpo. Mouspnsiii | 1 |0 0 VYxaxu | IIncpMeHHBI
00BEM ra3oB Te IaTy, | KOHTPOIb;

ri [y ] i 1 1

35. | Pemenne 3amay Ha B3auMocBasb | 1 [0 0: Vikaxu | IlucbMeHHBIM
KOJMYEeCTBa BCIIECTBa, 00BEMaA M Te ATyl | KOHTPOIIB;]
MAacChl rasos. Pacuérni o
XUMHUYECKHM
YPaBHCHUSIM

. o r b~ ! ol

36. | Pacuértnr o XUMUYECKUM il 0; 0 YKaxu ||YCTHBIN
YPaBHCHUSM. HpI/IMCHCHI/IC 3aKOHa Te I[aTyi Onpoc;i
ABorajipo [[1ncbMeHHBIIH;

................. et
KOHTPOJIb|
. o r b~ ! ol

37. | ®usuueckne  cBoMctBa  BoAbL | 1 |0 0] Yxaxu |!YCTHBI
AHamM3 HW CHHTE3 — METOJBI Te 1aTyl | iompoc;
U3YUYEHHSI COCTaBa BO/IBI.

. o ! = ! =l

38. | Xummueckue cpoiicta | 11 |0 0 Vikaxy | [IluceMeHHBIH
BO,[[BI(pCaKI_[I/II/I C MCTallJlaMH, Te I[aTyi KOHTpOJ’IB;E
OKCHJIaMHU METaJIOB u
HeMeTauioB). CocTaB OCHOBaHHMIA.

[TonsiTne 06 nHAMKAaTOpax
r-i - i 1 1

39. | Boma kak pactBopuTelb. PacTBOpHI. il 0; 0: YKaxu, |{YCTHBI
PacTBOpMMOCTh BEIIECTB B BOJIE. Te nary, | ompoc;
HacellieHaple W HEHACHIIICHHBIC TTHCEMEHHbH
pactBopel. Pomb  pacTBOpoB B KOHTPOTE
npupoje ¥ B OKW3HM UeloBeka. | [ | | |FmheeT
KpyroBopor Boabsl B mpupoe.
3arpsi3HeHUE  TPHUPOJHBIX  BOJI.

OxpaHa ¥ 04HCTKa MPUPOIHBIX BOJI.

40. | KonuenTtpanus pacTBOpOB. il 0; 0 YKaKH | Y CTHBIM,
MaccoBas  J0as  BEIIECTBA B Te atyl | ompoc;
pacTBope. Brruucnenus c
HCITOJIb30BaHUEM TTOHSITHS
«MaccoBas  JIoJid  BeIIeCTBa B
pacTBope»

41. | Tlpaktuyeckass  pabora Ne 5 0; il Yxkaxn |[lpakTnuecka;
[Ipuroronenne pacTBOpPOB C Te 1ary. |is pabora;
ONPEACICHHON MacCOBOW  JOJIEH
PacTBOPEHHOTO BEIECTBA

ri rm i ) 1 ) 1

42. | KoutpoabsHasi padora Ne 2 (I 0: Vikaxu |KoHTponbHast




«Kucnopony, «Bonopon», «Bona.
PacTtBOpBI».

43.

Knaccudukanuss HeopraHMYeCKHX
COEIMHEHUN

re=31

44,

Oxkcupnpl: cocrtaB, KiaccupuKaus
(OCHOBHBIE, KHUCJIOTHBIE,
amdoTepHsIe,
Hecoseo0pasyroniye),HOMEHKIaTypa
(MexIyHaponHass W TpUBHAJIbHAsA).
[TonydyeHue 1 XUMHUYECKHE CBOMCTBA
KHUCJIOTHBIX U OCHOBHBIX OKCHJIOB

re=31

45.

OcHoBaHus: COCTaB,
KJIacCU(pUKAIHS,

HOMEHKJIaTypa(MeXIyHapoaHAs |
TpUBHAJbHAsA),  (UINYECKHE |

XUMHYECKHE CBOMCTBa, CIIOCOOBI
MOJTYy4YEHHUS

re=31

46.

AmdorepHbie OKCHUbI u
THOPOKCHIBI, WX  CBOHCTBA W
HOJTy4eHHE

re=1

47.

Kucnorsl: cocras, kinaccupukanus,
HOMEHKJIATypa, ¢dusnueckue
CBOMCTBA

=31

48.

Kucnorel: XUMHYECKHE CBOICTBA,
CIIOCOOBI MOJTyYECHUSI. Pan
aKTUBHOCTH METAILIOB

=31

49.

Conu (cpenHue):HOMEHKIIATYpA,
CIoco0bI MOJIy4eHus,
B3aUMOo/IeiiCTBHE conent C

METalJIaMU, KHUCJIIOTaMH, INECJI0YaMH
H COJIIMH

=31

50.

Bpluncinenuss 1o ypaBHEHHUAM
XUMUYECKON peaKun

=31

ol

reE=0

52.

T'eneTnueckas CBsI3b MCKIY
KJIacCaMHu HEOpPTraHMYECKHUX
COCTUHEHUN

[TpakTuueckas paborta No

6.Pemenne  SKCIEpUMEHTAIBHBIX

reA=1

Te mary; | paboTa;
Ykaxu |{TectupoBaHu
1 ==T

HENETY, | i

Ykaxu |IlncbMeHHBIH

T€ ATy | KOHTPOJIb;;

YKaxu |!YCTHBIIL

T€ Jary: |ionpoc;
[lncbMeHHBIH;
................. et
KOHTPOJIb|

Yxaxuy |iYCTHBI

T€ Jary: |ionpoc;
TecTupoBaHu!
Rttt <A i
e

'YKaxu |!YCTHBIIL

T€ JaTy! |iompoc;
[IncbMEHHBII,
................. et
KOHTPOITE

Ykaxu |{TectupoBaHu

1 ==T

e JBTY; | i

'YKaxu |!YCTHBIIL

T€ JaTy! | iompoc;

YKaxu |{YCTHBI

T€ JaTy! | iompoc;

Ykaxuy |i{[IuceMeHHBIN

TE€ NaTy! | KOHTPOJIb;;

Ykaxu |lIpakTnyecka




3ana4 no teme «OCHOBHBIE KJIACCHhI Te aTy | it pabora;;
HEOPraHUYECKUX COCAUHEHUI»
r- r- ro 1 1
Konrposabnas padora Ne 3 1 |0 0: Yikaxu | KonrpoibpHast
«OCHOBHBIE KJIACCHI Te matyl | ipabora;
HEOPraHUYECKUX COCIMHEHUI
r- - r (] 1
[lepBble MOMBITKH KJIacCU(PUKALUU i 0 'YKaxu |!YCTHBIIL
XUMHUYECKUX 31eMeHTOB. [loHsaTue o Te 1atyl | onpoc;
rpyMIax CXOAHbIX AJIEMEHTOB
r- - r (] 1
[Tepunonnuecknii 3aKOH " L |0 0 Yxaxu | TectupoBanu
= = - 1 ==T
Ilepuonnueckas CHCTEMA Te 1ary | ie;
XHUMHUYCCKHUX 3JIEMCHTOB J.H.
MenpeneeBa. Ilepuoapl, rpynisl,
noarpynnsl. ®dusndeckuii  cMbICT
HOMEPOB I€pH0/ia U TPYIIIIbI
r- - r (] 1
Crpoenue aromos. Cocras atromubix | i1 |0 0 Yxaxu |!YCTHBI
AA€p. W3oTomnEl. 3JI€KTpOHI)I. Te I[aTyi Onpoc;i
r- - r (] 1
CTpoeHne 3JIEKTPOHHBIX 0005I04YEK L |0 0 YKaxu |!YCTHBI
aToMOB TepBbIX 20 XUMHUYECKUX Te 1aTyl | iompoc;
JJIEMEHTOB NEPUOJUYECKON
cuctemsl J[. 1. Menaeneera
CrpoeHre 3JIEKTPOHHBIX 000JI0ueK 0; 0 Ykaxu |!YCTHBIN
aToMOB TepBBIX 20 XHUMHYECKHX Te nary, | omnpoc;
JJIEMEHTOB NEPUOINYECKON
cuctemsl J[. 1. Menaeneera
o ro 1 1
XapakTepucTuKa XUMHYECCKOTO 0; 0: YKaxu |{YCTHBIH
JJEMEHTA IO €ro IIOJIOKEHUIO B Te 1aTyl | iompoc;
nepuonnueckon cucreme J[. W
Menneneena
3HaueHUe MEPUOJUYECKOrO 3aKOHA 0; 0 'YKaxu |!YCTHBIIL
u MEPUOIMIECKOM CHUCTEMBI Te nary, | omnpoc;
XUMHYECKHUX AIIEMEHTOB JUIS
pa3BuTUsA Hayku U npaktuku. []. N.
MenpeneeB —y4d€Hblil, NENaror u
rpaXXAaHUH
r- o ro 1 1
ONeKTPOOTPUIATENILHOCTE  atoMoB | i1 | O 0: Ykaxu |!YCTHBI
XMMHYECKHUX DJIEMEHTOB. Te nary, | ompoc;
XUMHUYECKast CBA3b: KOBAJIEHTHAs L |0 0 Ykaxu |!YCTHBIH
HOJISIpHAst u KOBaJIEHTHas Te nary, | omnpoc;
HETOJISIpHAs
r- o ro 1 1
XUMHY€ECKas CBA3b: HOHHAS L |0 0] Ykaxu |!YCTHBI
T€ JIaTy: |iompoc;




rm r 1 1
64. | CreneHb OKUCICHUS. L |0 YKaxuy |iYCTHBIL
T€ Jary: |ionpoc;
[IncbMEHHBIH!
ool
KOHTPOJIB;
rm r 1 1

65. | OxucnuTensHO- L |0 YKaxy |iYCTHBI
BOCCTAHOBUTEILHEIE peakiuu Te 1aTyl | ompoc;
(OBP). Ilpoueccel OKHUCIECHHS H T ——

................. .I--.--!
BOCCTaHOBJEeHMs. OKHUCIUTENH U KOHTPOTE
BOCCTaHoBuTeN ™. | LT
o I | )

66. | CocraBienue ypaBuenu#t | 1 |0 YKaxu |YCTHBIL
OKHUCIUTCIIBHO BOCCTAHOBHTCIIBHBIX Te I[aTyi OHPOC;E
16)€aKIII/II/I U CXEM DJJICKTPOHHOTO TTHCEMEHHbI

oo
e KOHTPOIE
r- - (]

67. | Ypok 00001IeHHS u i1 0; Ykaxu |{3auer;
CUCTEMAaTH3AINH 3HAHHUIA I_e__?!f‘l__T_}’f:

r- r= (] 1

68. | Konurpoabnass padora Ne 4 | Yxaxn | KoHTpombpHast
«llepmogmueckun 3axkon . U. Te naty |ipaboTa;
MengeneeBa», «CTpOCHHE aToMay,

«CTpoeHHE BEIIECTBAY.
OBIIEE KOJIMYECTBO YACOB IIO| 68 |4
[MPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

Xumus. 8 kinace/Pymsutuc I'.E., ®enpaman @.I°., AkurionepHoe o01iectBo «M3aarenbeTBo
«[IpocBemieHuey;
BBenure cBoOil BapuaHT:

METOANYECKHUE MATEPUAJIBI JIJIS1 YUYUTEJIS

1. H.H. I'apa Xumus. Paboune nporpammsl. [IpeamerHas nuaus yueOnukos I'.E. Pynsutuc,
@.I". ®enpamana. 8-9 kmaccel. [Tocodue s yuutenei o0neo0pa3oBaTeIbHBIX OpraHu3anui. 2
u3nanue, nonoidHeHHoe. Mocksa «IIpocsemenue» 2013

2. YyeOnuk: Xumus. Heoprannueckas xumus. 9 kinacc: yue0. 1uist 0011eo0pa3zoBaT. yupexaeHui
/T.E.Pym3utuc, ®.I'. ®enpaman. 13-e u3a.- M.: Ilpocsenienne,2009.-176¢. :u.

3. Meroanueckoe nmocodbwue: ['apa H.H. Xumust: ypoku xumun B 9 kitacce: mocooue st yauTens
/ H.H. Tapa. — 2-e u3n., nepepan. — M.: [IpocBemenue, 2014

4. T'abpyceBa H.. Xumus. Pabouast TeTpanp.8 kiacc: mocodue yisi yqammxcsi o0eo0pa3oBar.
yupexaenuit /H.W.I'abpycesa.- 3-e u3a. — M.: I[Ipocsemenue, 2016. -95 c.

5. IMapa H.H. Xumus. 3agaqauk ¢ «ITOMOIITHHUKOMY. 8-9 KiTacchl: MOcoOUe IS ydaIuxcst
oOmeobpa3zoBarenbubix yupexxaenuii /H.H. I'apa, H.W. 'abpyceBa. — 3-e uzn. -M.:
IIpocsemenue, 2011.- 95c.



6. Pagenkuit A.M. Xumusi: aunakrudeckuid Mmatepuai: 8-9 k. / A.M. Pagenkuii. — M.:
[Ipocsemienue

7. I'abpyceBa H.W. Xumusi: TeTpans A 1a00paTOPHBIX OMBITOB U MPAKTHYECKUX padoT 9 ki1. /
H.U. I'abpyceBa. — M.: [IpocBenienune

8. IPUMEPHAS PABOYAS TTPOTPAMMA OCHOBHOI'O OBIIET'O OBPA3OBAHUA
XUMMU S BA30BbIN YPOBEHD

(st 8—9 kiaccoB 00pa3oBaTEIbHBIX OpPraHU3AIIN)

LU®POBBIE OBPA3OBATEJILHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
http://school-collection.edu.ru/catalog/

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJLHOT'O
MMPOIIECCA

YUYEBHOE OBOPYJ1OBAHUE

Ne n/t HaumenoBanue 0GbEKTOB U CPEACTB MATEPHAIBLHO — TEXHUYIECKOT0 obecreyenust Konu-yecTBo mo dakry
1 I. ITeyaTHble mOocOOUs

KoMIIeKT mopTpeToB yUEHBIX-XHMHUKOB [

2 Cepus cripaBouHbIX TabuuI 10 XuMuH («Ileproandueckas cucTeMa XUMAYECKHX s7eMenToB .. MeHneneeBay,
«PacTBOPUMOCTB COJIEH, KHCITOT W OCHOBAHHIA B BOJEY, «IEKTPOXUMHUUECKHUI PSA/I HAMIPSKCHUH METAILIOBY,
«OKpacka HHIAKATOPOB B Pa3IMIHBIX CPEIax»).

pis
3 Cepust MHCTPYKTUBHBIX TaOJUI] 0 XUMUU J
4 Cepust TabIHILL IO HEOPTAHUYECKON XHUMUH 1

1 III. UudhopMalmoHHO-KOMMYHHKATHBHBIE CPEACTBA
MyspTuMeARitHBIE TPpOrpaMMBI (00yJaroIye, TPEHHHTOBbIe, KOHTPOJIUPYIOIINE) 1T0 BCEM pasjesiaM Kypca XUMHUH

4
2 DNEeKTPOHHBIE OMOINOTEKU 0 Kypcy XUMHUH 1

IV. Texamdaeckue cpeacTBa o0ydeHHS

1 Kommnsrorep 1

2 MynpTUMeAUHHBIN TpoeKTop |

3 DxpaH NPOEeKIHOHHBIH 1

Y4eOGHo-TIpaKkTHUECcKoe U yaeOHO-1abopaTopHOe 000pyAOBaHHE

ITpubopsl, HAGOPHI TOCYABI U TaA00PATOPHBIX MPUHAICKHOCTEH I XMMHUYECKOTO SKCIIEpUMEHTa
OO1ero Ha3HAYCHUSA

1 Becwl anekrponnsie 0

2 HarpeBarenbHble IPUOOPHI :

- JIEKTPOILUIUTKH J1a00PATOPHBIE C OTKPHITON CITUPAIIBIO

- CHMPTOBKH

- JIeKTpOoHarpeBareiy st npodupok HII-1

2
5
7

3 Jlocka amst CYIIKd OCYAbI 2

1 JleMOHCTpaLlMOHHbBIE
Habop mocyapl 1 IpUHAAIEKHOCTEH ISl IEMOHCTPALIMOHHBIX OIBITOB 110 XMMUH
350

2 Habop neraneii 1ast MOHTaXa yCTAaHOBOK, HIUTIOCTPUPYIOMIUX XHMHUYECKIE POM3BOJACTBA 5 JET.



3 CToiuk MoabEMHBIH 1
4 IlItaTiB IS AEMOHCTPAMOHHBIX MPooupok [1X-21 22
5 Habop ¢draxonoB (250 — 300 Mt a1t XpaHEHHs pacTBOPOB peakTuBoB) 70 mT

1 Criermmanu3npoBaHHbIE TPUOOPHI U allIIapaThl
Anmnapat (npubop) amnst nonyuenus razo (Kumma)

2
2 BopoHka aenutenbHas Uit paboThl ¢ BPSIHBIME BEIIECTBAMHE 2
3 BopoHka JienuTenpHas 00iero Ha3HaueHust 7

1 KoMIutekTs! [u1s1 TaOOpaTOPHBIX OMBITOB U MPAKTUYECKUX 3aHATHH 110 XUMHUH
Becsl Mmexannueckue 1abopaTopHbIe

3

2 HabGop O6aHOK 11t XpaHeHHS TBepAbIX peakTuBoB (30 — 50 mu) 40

3 Habop cxistHOK ((pJ1akOHOB) JJIs XpaHEHHs PACTBOPOB peakTHBOB 20

4 Ha6op mpobupok (ITX-14, I1X-16) 65 + 20

5 Ipubop st mosydeHust razoB 60

7 KoMIUTeKTHI JUIsi MOHTa)kKa XMMU4ecKoro odopynoBaunusi Mb 7

8 LlunmuHApE! MEpHBIC CTEKIISTHHBIE 8

1

Monenn

Habop kpucTamminuecKknx penieTox: aaMasa, rpadura, moBapeHHOH con

1

2 Habop Moperneit — anmminKanni Ui WLTIOCTPAINH THIIOB XUMHUYECKUX peaknnit 1
3 Habop 11 MOAETHPOBAaHHUS SJIEKTPOHHOTO CTPOCHHUS aTOMOB DJIEMEHTOB 1
VIII.HatypanbHble 00BEKThI, KOJIIEKIIUN

1 Tommugo 3

Peaktussl (o HOpMe) B Hanmuunu

Ha6op Ne 1 OC «Kucnotei»

Kucnora cepnas

Kucnora consHas

1 xr

5,5 xr

Ha6op Ne 2 OC «Kucnotsr» Kucnora azorsas 0,300 kr
Kucnora oprodocdopnas 0,050 kr 1 xr
0,6 kr

Ha6op Ne 3 OC «I'uapokcuabn
Kanus rugpokenn 0,200 xr

Kanpius rugpokenn 0,500 xkr
Hatpus ruapoxcua 0,500 kr

0,450 kr

0,200 kr

1,400 kr

Ha6op Ne 4 OC «OKcHIBI METAIITOBY
Amomunans okcup 0,100 kr

Bbapus oxcua 0,100 kr

Kenesa (I1I) oxcun 0,050 kr
Kanpmus oxcung 0,100 xr

Maruus okcua 0,100 kr

Menu (IT) oxcun (rpanysr) 0,200 xr
Kamus oxcupg 0,100 kr

Ilunka oxcup 0,100 xr

0,05kr

0,150kr

0,050 kr

0,400 kr

0,125 kr

0,150 kr



0,050 kr

0,100 kr

Ha6op Ne 5 OC «MeTamib»

Amromuanit (rpanynsl) 0,100 kr
Amromuanit (ctpyxka) 0,050 xr

JKenezo BoccranosmeHHoe (mopomok) 0,050 kr
Marnuii (onmiku) 0,050 xr

Mens (rpanyinsl, onunku) 0,050 kr

Hunk (rpanynst) 0,500 xr 0,200 kr

0,200 kr

0,150 kr

0,100 kr

0,075 kr

0,300 kr

Ha6op Ne 6 OC «Illenounble 1 MIETO0YHO3EMETHHBIE METAILITBI)
Jlutnii 5 amnyn

Harpuit 20 ammyn 20 amnyn

25 ammyn

Ha6op Ne 7 OC «OrHeomnacHbIe BEIIECTBAY
Cepa (mopormok) 0,050 xr

0,200 xr

Ha6op Ne 9 OC «I"amoreHu i
Bapus xnopun 0,100 xr
Kemnesza (IIT) xaopun 0,100 xr
Kanus xmopun 0,050 xr
Kanpuusa xnopun 0,100 xkr
Marnus xaopua 0,100 kr
Menu (IT) xmopun 0,100 kr
Hatpus xnopun 0,100 xr
Huuka xmopun 0,050 kr

Kamusa nogug 0,050 kr

Kanus 6pomuz 0,050 xr 0,100 kr
0,050 xr

0,150 kr

0,200 kr

0,200 kr

0,200 kr

0,150 kr

0,150 kr

0,150 kr

0,200 xr

Ha6op Ne 10 OC «Cynbdatsl. Cynbhutst. Cynbhuasny
Amomunus cynsdar 0,100 kr
XKenesa (II) cyasdat 0,100 kr
Kanus cynmsdar 0,050 xr
Kansnus cynsdar 0,200 kr
Marnus cynsdar 0,050 kr
Memu (II) cynbgar 6e3Boxuslit 0,050 kr
Memu (II) cynegar 5-tu Bogusiii 0,100 xr
Harpus cynsdun 0,050 xr
Harpus cynsgat 0,050 xr
Huaka cynsdar 0,200 xr

0,450 kr

0,500 kr

0,500 kr

0,050 kr

0,175 kr

0,200 kr

0,200 kr

0,200 kr

0,100 kr

0,150 kr



Ha6op Ne 11 OC «Kap6oHath»

Kanus kap6onat (rmotamr) 0,050 kr
Menu (II) kapbonaT ocHoBHOI 0,100 KT
Hatpus xap6onar 0,100 kT

Hatpus runpoxap6onar 0,100 kr
Kamprms kapoonat 0,200 kr

Maruus kapoonat 0,200 xr

0,240 kr

0,500 kr

0,350 kr

0,500 kr

0,150 kr

0,150 kr

Ha6op Ne 12 OC «®ocdatbr. CHIHKaTHD
Harpus cunukat 9-tu Bogusiii 0,050 kr
Hatpus oprodocdar Tpexszamemennsiii 0,100 kr
0,200 kr

0,100 kr

Hab6op Ne 14 OC «CoeavHeHus: MapraHia»
Kanusa nepmanranar (kanuit MaprasneBokucisiif) 0,500 xr
0,225 kr

Ha6op Ne 16 OC «Hurpatbi»
Amomunus mutpar 0,050 kr

Kanus mutpar 0,050 xr

Kanpuus vutpar 0,050 xr

Menu (I) murpar 0,050 kr

Harpus autpar 0,050 kr

Cepebpa mutpar 0, 020 xr

0,050 kr

0,100 xr

0,100 xr

0,100 xr

0,350 xr

0,010 xr

Ha6op Ne 17 OC «HIuKaTOpHD
Jlaxmowny 0,020 kr

Mertunosslii opankesbiit 0,020 kr
®enongranens 0,020 kr

0,100 kr

0,100 kr

0,100 kr

OBOPYJIOBAHME JIJISI IPOBEJIEHUS IABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPAILIMI

1. Mukponaboparopusi ¢ HaOOPOM PEaKTUBOB 110 HEOPTraHUYECKOH 1
OpraHUYecKOd XUMUU - 7 IIT.

2.CrnuproBKa — 7 WIT.

3.HaGop nocyzp! 1 1abopaTopHbIX MPUHAUIEKHOCTEN /ISl IPOBEJCHUS IEMOHCTPAIMOHHBIX OIBITOB 10 XUMHHK — 1
IIIT.

4 KOMIUTEKT A7l MOICITMPOBAHUS OPraHUYECKIX COenHeHUH — 1
5.ITpubop 11t ONBITOB C AICKTPHYECKUM TOKOM — | 1IT.

6./ICTOYHHK MTOCTOSTHHOTO M IIEPEMEHHOT0 TOKa — | mT.

BemecTBa a5 mpoBeeHNS OIIBITOB!

Hartpuit yraexucnsiii 6-8 7 mr no 0,05 xr

Hatpuit yrnexucnstit x-u 7 mr no 0,05 xr

I'moko3a u.g.a.- 7 mr o 0,05 xr

Menp yrnekucnas ocH. - 7 mrt 1o 0,05 xr

Menp yrnekucnas 5-soaH. U.. - 7 mr no 0,05 xr

Kanpmus okcup u.a.a.- 7 mt 1o 0,05 kr

T'ekcan u.g.a.- 7 mr o 0,05 xr

®dopmanus .- 7 mr mo 0,05 kr



MypaBbuHas kuciora - 7 mt o 0,05 xr



