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IHHOACHUTEJIbBHAA 3AIINCKA

Pabouass mporpamma mo XuUMHUH Juis oOydaromuxcs 7 Klacca COCTaBJIeHa Ha OCHOBe TpeOoBaHMI K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTesbHON MPOrpaMMbl OCHOBHOTO 0O0IIero o0pa3oBaHus, MpeacTaBlIeHHbIX B DeaepalbHOM roCylapcTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
OCHOBHOTO o00miero o0pa3oBaHus, € Y4ETOM paclpeldeNEéHHBIX 0 KilaccaM INpOBEpsSeMBbIX TpeOOBaHM K pe3yJlbTaTaM OCBOCHHS OCHOBHOMU
00pa3oBaTeNbHON MPOTpaMMBI OCHOBHOTO OOIIEro 0Opa30BaHUsS M 3JIEMEHTOB COACPIKaHUS, MPEACTABICHHBIX B YHUBEPCATHLHOM KOAU(PHUKATOPE TI0
XMMHUHU, a TAaKK€ HAa OCHOBE IMPOTPAMMbI BOCIHMTAHUSI OOYYArONIUXCS IMPHU TOJY4YEHWH OCHOBHOTO 0O0mIero oOpasoBanus U ¢ yuéroM KoHuenuuu
IpernojaBaHusi ydyeOHOro mnpeamera «XuMus» B oOpas3oBaTenbHbIX opraHuzauusax Poccuiickoit @enepanuu, pealusyonuX OCHOBHBIE
obmieo0OpazoBarenpHbIe TporpamMel (yTB. Pemenuem Komnerun Munnpocsenienust Poccuu, mpotokon ot 03.12.2019 N T1K-4BH).

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O TIPEJIMETA «XUMHUS»

Bxunan yueOHoro mpeamera «XuMus» B JOCTHKEHME Lie€Jel OCHOBHOTO 00Imiero oopazoBaHusi 0OYyCJIOBJIEH BO MHOTOM 3HAY€HHEM XHMHUYECKOU
HAYKHU B [TO3HAHWHU 3aKOHOB ITPUPO/JIbI, B PA3BUTHUH MMPOU3BOJUTCIIEHBIX CHUJT 06HI€CTB3 1 CO3JaHHuN HOBOH 0a3bl MaTepHaHBHOﬁ KYJIbTYPBHI.

XUMHS KaK JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK PaclpoOCTpaHUIa CBOE BIMSHME HAa BCE 00JIACTH UEIOBEYECKOro CYIIECTBOBAHMS, 3a/1a1a HOBOE
BHJICHUC MHpa, CTajla HCOTBCMJIEMBIM KOMIIOHCHTOM MI/IpOBOI\/’I KYJIBTYPBHI, H606XOJII/IMI)IM YCJIOBUEM KHN3HU O6HICCTBaI 3HAaHUEC XUMHH CIIYKUT
OCHOBOI1 /U1 (POPMUPOBAHUS MUPOBO33PEHHS YETIOBEKA, €r0 MPEeACTAaBICHUI 0 MaTeprualbHOM €IUHCTBE MUPA; BAXKHYIO POJIb UTPalOT (hopMHUpyeM bie
XUMHEH MNPpEACTABIICHHUA O B3aMMOIIPEBPALICHHUAX JHCPIruu N 00 9BOJJIIOIIMM BCHICCTB B MNPUPOJAC; COBPEMCHHAsA XHMMHA HAIIpaBJICHA HAa PCHICHHC
rI100aTBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, IHEPreTUUYECKOM, MUIIEBONH M SKOJIOTMUYEcKOil 0€30macHOCTH, MpolsieM
3JIPaBOOXPAHEHMS.

B ycnoBuAx Bo3pacTaromiero 3Ha4€HHWs XUMHUHM B JKU3HM OOLIECTBAa CYIIECTBEHHO IOBBICHJIACH POJIb XUMHUYECKOro oOpa3oBaHus. B miane
COLIMAJIM3ALMHU OHO SIBJISIETCS OJJHUM U3 YCIOBUH (POPMUPOBAHUS UHTEIIEKTA TMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY 4eJI0BEKY XUMUYECKUE 3HAaHUS HEOOXOAUMBI JUIsl TPHUOOpETEHUs OOIIEKYIbTYPHOIO YPOBHS, IO3BOJISIFOILET0 YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO y4acTBOBATb B MHOTOOOpAa3HOM >KM3HU OOILIECTBA, U1l OCO3HAHUS BXKHOCTU Pa3yMHOTO OTHOUIEHUS K CBOEMY 370POBBIO U
3JI0POBBIO JIPYTHX, K OKpY)Karolled NMpUpPOJHON cpeze, AJIsi I'paMOTHOIO HOBEJECHUS IPU HCIOJIb30BAaHUM Pa3IMYHBIX MAaTEPHAIOB U XUMUYECKUX
BEIIECTB B [IOBCEAHEBHOM KHU3HM.

Xumuueckoe 00pa3oBaHHE B OCHOBHOM LIKOJIE SIBJISIETCS 0a30BBIM 10 OTHOLICHHIO K CUCTEME OOLIero XuMmyeckoro oOpasoBanus. Ilostomy Ha
COOTBETCTBYIOLIIEM €MY YPOBHE OHO peajlu3yeT HpUCYIIHE OOLIeMy XUMHYECKOMY OOpa30BaHUIO KIIOYEBBIE IIEHHOCTH, KOTOPBIE OTPaKaroT
roCyJapCTBEHHbIE, OOIIECTBEHHbIC U MHIMBH]yaJbHbIC MOTPEOHOCTU. DTUM ONpEAEseTCs CYIHOCTh OOIIed cTpareruud oOydeHHs,, BOCIIMTAHUS U
pa3BUTHS 00yUarOIUXCs CPEACTBAMU YUEOHOTO MpeaMeTa « XUMUS.

Wzyuenune mpeamera: 1) cnocoOCTBYeT peald3allid BO3MOXKHOCTEH Uil caMOpa3BUTHSA M (OPMUPOBAHUS KYIbTYphbl JMYHOCTH, €€ oOmeld u
(YHKUMOHATBHONH TPaMOTHOCTH; 2) BHOCHT BKJIaJ B (OPMHUPOBAHME MBILUIEHUS M TBOPUYECKMX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HX
CaMOCTOSTEJIbHONW YU€OHON /eATEeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIIE0BATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJIHEBHOW )KU3HHU, TaK U B
npoeccuOHaNbHON AEATENbHOCTH; 3) 3HAKOMUT CO CHEIM(UKON HAyyHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsjla Ha €IUHCTBO
IPUPOJBI U YEJIOBEKa, SBIISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH IOJPOCTKOB; 4) CHOCOOCTBYET
(OpMHUPOBAHHIO 1IEHHOCTHOTO OTHOLICHMSI K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K TIPUPOJAE, K YEJOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJIOTHYECKOE
0o0pa3oBaHuE HIKOJbHUKOB.

Ha3Banuble HampaBieHHs B OOy4e€HUM XMMHUU OOECleYMBAIOTCS CIEUU(UKON COJepKaHUs TpeIMeTa, KOTOPBIM SBISETCS IeJaroruuecKu
aJlanTUPOBAHHBIM OTpa)keHHEeM 0a30BOI HAyKM XMMMHU Ha ONPEAEIEHHOM dTarne e€ pa3BUTHSL.
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Kypc xuMun 0CHOBHO#M HIKOJIBI OPUEHTUPOBAH HA OCBOCHUE 00YYAIOUTUMKCS OCHOB HEOPTAaHUYECKOW XUMHUH U HEKOTOPBIX NOHATHH U CBEACHUN 00
OTIENBHBIX 00BEKTaX OPraHUYECKON XHUMHUU.

Crpykrypa cojep:kaHusl mpeaMeTa cOopMUPOBaHA HAa OCHOBE CHCTEMHOrO MOAXoja K ero m3ydeHuro. ConepiKaHue CKIAJbIBAETCS U3 CHCTEMBI
MOHATUH O XMMHUYECKOM DJIEMEHTE M BEIECTBE M CHCTEMBbl MOHATHH O XUMHUYECKOH peakuuu. O0e 3TH CHUCTEMBI CTPYKTYpHO OpPraHM30BaHBI MO
MIPUHLUITY IIOCJIEI0BATEIBLHOIO Pa3BUTHUS 3HAHUM HAa OCHOBE TEOPETHYECKMX IPEICTABICHUN PAa3HOrO YPOBHSA: aTOMHO-MOJIEKYJIIPHOIO Y4EHHUS Kak
OCHOBBI BCEr0 €CTeCTBO3HaHMs, ypoBHs [lepmoanueckoro 3akona [[. M. MenneneeBa kak OCHOBHOI'O 3aKOHAa XMMHH, YYEHHUS O CTPOCHHMM aroma H
XHUMUYECKON CBs3U. TeopeTndyeckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIMPHUYECKH IOJYYCHHBIX W OCMBICICHHBIX (DAKTOB, Pa3BHBAIOTCS
MOCIIEIOBATEIbHO OT OJHOTO YPOBHS K JPYrOMY, BBITIONHSS (YHKIMH OOBSICHEHHS M TNPOTHO3MPOBAHUS CBOMCTB, CTPOCHHS M BO3MOYKHOCTEU
MIPAKTUYECKOTO PUMEHEHMS U MOJyYEHUS] U3y4aeMbIX BEIIECTB.

Takas opraHmzanus cojep)kaHusi Kypca CHOCOOCTBYET MNpPEACTaBICHUI0 XMMHUYECKOM COCTaBISIONIEN HaydyHOW KapTHUHBI MHpa B JIOTHKE €€
CUCTEeMHOM mpupobl. TeM cambIM 00ecrieunBaeTcsi BO3MOXHOCTh (POPMUPOBAHUS Y 00yJarOMIMXCsl [IEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAHUIO U
METOJIaM TO3HaHUs B HayKe. BaxKHO TaxkKe 3aMETUTh, YTO OCBOCHHUE COJIEPKaHUA Kypca IMTPOUCXOUT C IIPUBJICYCHUEM 3HAHUN U3 paHEe U3y4eHHBIX
KypcoB: «Okpyxaromuiit Mmup», «buosorus. 5S—6 xiaaccb».

HEJIM U3YYEHUS YYEBHOI'O ITPEJMETA «XUMMU $1»

K HampaBlieHHWI0 TEPBOCTEIICHHONH 3HAYMMOCTH TP pealu3aliii 00pa3oBaTCNbHBIX (QYHKIHUHA TpeaMeTa «XHMHEs» TPAJIUIIMOHHO OTHOCST
(hopMHpOBaHKE 3HAHHUI OCHOB XMMHUYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUECKOH JESITEILHOCTH YeJIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI. 3aada MpeMeTa COCTOUT B (POPMUPOBAHHN CHCTEMbI XMMHYECKAX 3HAHUA — BOXHEHIINX (DAKTOB, TIOHSATHH,
3aKOHOB M TEOPETUYECKHX IMOJ0KEHHUM, NOCTYMHBIX OOOOIIEHHI MHpPOBO33PEHUYECKOrO XapakTepa, sA3blka HAayKd, 3HAHMA O HAy4yHBIX MeETOoJax
M3YYEHHUS BEIIEeCTB U XUMHUECKUX PEaklui, a Takke B GOPMUPOBAHUU U Pa3BUTHH YMEHHUM U CIIOCOOOB JI€ATEIbHOCTH, CBA3aHHBIX C IUIAHUPOB aHUEM,
HaOJI0/ICHUEM U MPOBEICHUEM XUMUYECKOTO 3KCIIEPUMEHTA, COOIIOICHHEM MPaBUiI 0€30I1aCHOT0 00pallleHUs ¢ BEIIeCTBAaMU B MTOBCEIHEBHOM JKU3HH.

Hapsiny ¢ sTum 1enu u3ydeHus mpeaMmeTra B IMporpaMMe YTOUYHEHBI U CKOPPEKTUPOBAHBI C YYETOM HOBBIX IMPHUOPUTETOB B CHCTEME OCHOBHOTO
obmero obpazoBanusi. Cerogns B 00pa30BaHUU 0CO00 3HAYMMOM MPHU3HAETCS HANPABICHHOCTh OOyYEHUS Ha Pa3BUTHE W CAMOPA3BUTHE JTUYHOCTH,
dbopmupoBanue e€ MHTEIUIeKTa U o0meld KynpTypbl. OOyyeHHe YMEHHIO YYUTHCS M MPOJOJIKATh CBOE 00pa30BaHME CaMOCTOSITENIbHO CTaHOBUTCS
OJIHOM W3 BaXKHEHIHNX (HYHKIIUHA YI€OHBIX MPEIMETOB.

B cBs13u ¢ 3TUM IpU U3yYEHUU IpeaMeTa B OCHOBHOM LIKOJIE JOMUHUPYIOIIee 3HaUeHUe IpUoOpeny Takue 1eNlu, Kak:

(hopMHUpOBaHKE UHTEIJIEKTYaIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbBHOMY IPUHSITHIO PELICHUH,

CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSAM KU3HU;

HAIPaBJICEHHOCTh 00YYEHHUsI HA CUCTEMATUYECKOE MPUOOIICHNE YJallUXCsl K CAMOCTOSITENIbHOM MO3HAaBaTENbHON AESITENFHOCTH, HAYYHBIM METOIaM

MO3HaHUs, POPMUPYIOIIUM MOTHUBAIUIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

obecrnievyeHre yCiIoBHii, CIOCOOCTBYIONIUX MPHUOOPETEHUIO 00YJaIOIIUMHUCS OTIBITa PA3HOOOPA3HON e TENBHOCTH, TIO3HAHUS U CAMOTIO3HAHMUS,

KITFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETECHIIHI), IMEIOIIUX YHUBEPCATbHOE 3HAUCHUE /ISl PA3IMYHBIX BUJIOB AE€ATEIHHOCTH;

(dhopMHpOBaHHE YMEHUN OOBSACHATH U OLIEHUBATH SBJICHUS OKPYKAIOIIETO MUPa HAa OCHOBAHHMH 3HAHUHN U OMBITA, MOJYYCHHBIX IPH U3yYCHUH

XUMHH;

(dhopMHpoBaHHE Y 00YJAIOIINXCS TYMAHUCTUYECKUX OTHOIIIEHHH, MOHMMAaHUSI IEGHHOCTH XUMHUYECKUX 3HAHUM JITsI BBIPAOOTKHU IKOJIOTUYECKU

11e11ecoo0pa3Horo MOBEACHUS B OBITY U TPYJIOBOM AEITETLHOCTH B IIEISIX COXPAHEHHUsI CBOETO 37I0POBbSI M OKPYKAIOIIEH TPUPOTHON CPE/IbI;

pa3BHUTHE MOTHBAIIMH K 00YYEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO Ha OCHOBE YCBOEHUS OOIIEUETOBEYECKUX [IEHHOCTEH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(DUIIS ¥ HAITPABICHHOCTH JATBHEHUIIIETO 00yUIeHHS.



MECTO YYEBHOI'O IIPEJIMETA «XUMUS» B YYEBHOM IIJIAHE

B cucreme obmiero oOpazoBaHus «XUMHs» MpHU3HAHA O0S3aTENbHBIM YY4EOHBIM NPEAMETOM, KOTOPBI BXOJUT B COCTaB IMPEIMETHOH 0O0JacTH
«EcTecTBeHHO-HAY4YHBIE IIPEIMETHI.
VY4eOHbIM IJIaHOM Ha e€ h3ydeHue oTBeieHo 34 yueOHBIX yaca — 1o 1 4. B HEEeIMIO.




COJAEP)KAHUME YYEBHOT' O ITIPEJIMETA

7 KJIACC

Tema 1. « OCHOBBI XUMHUH»

[Ipenmer xumuu. [IpaBuiia paboTsl B XuMudeckoi 1adoparopuu. BemecTBo kak 00beKT u3ydueHust xumuu. CBoiicTBa BenjecTBa. YncTble BElECTBA U
cmecu.CTpoeHHe U COCTaB BELECTB: MOJIEKYJIbl U aTOMbI, XUMUUYECKUH Ay1eMeHT. CUMBOJIbI XUMUYECKUX 3J1€MEHTOB. [IpocThie 1 CloKHbIE BEIIECTBA.
Xummnaeckue Gopmyiiel. BaleHTHOCTh aTOMOB XUMUYECKUX AJIeMEHTOB. OrpeieneHne BaIeHTHOCTH TI0 XUMUYECKUM (opMyliaM OMHApHBIX
COEJIMHEHUH U cocTaBlieHne GOpMYJl COETUHEHUH U3 IBYX XMMHUECKUX 3JIeMeHTOB. OTHOCUTENIbHAs aTOMHAsl U OTHOCUTEJIbHAS MOJIEKYJIsIpHast Macca.

Pacuyérnble 3a1a4n

1. Boruncnenne 0oTHOCUTEIBHON MOJIEKYJIIPHOM MacChl BELECTB M0 XMMHUYECKUM (hopMyIiam.

2. Brruncnenue MaccoBoil 10J11 XUMUYECKOTO 3JIEMEHTA B BEILIECTBE 110 XUMUYECKOUN Gopmyre.
IIpakTH4eckne padoThI

1. IIpakTnueckas padora Nel.«[Ipuémbl obpaiienus ¢ 1abopaTOpHON MOCYA0H, IITATUBOM, CIIUPTOBKOW»
2. IIpakTuyeckas padora Ne2.«Pa3ienenne cMeceil BeIecTB»

KonTpoabHasi padoTa 3a nepBoe moJjiyroaue

Tema 2. « Meraibl M HEMETALIILD)

[TosoxkeHrne MeTaJuIoB B MEPUOJUYECKON cucTteMe XxuMmudeckux annemeHToB J.M.MenzaeneeBa. duzndeckue cBoiictBa MeTauioB. [loHaTre o criiaBax.
Haxosxienne MeTamioB B IpUpoie U 00IIHe CriocoObl MojydeHus. Posib B IpUpOIe 1 KU3HHU YEJIOBEKa Ha MpUMEpe JKejle3a, MeIU, aTFOMUHUS, PTYTH,
LMHKA.

I[eMOHCTpaIII/IH 06p83IIOB METAJNJIOB U CILUVIABOB:PTYTh, MCIb, aJIIOMI/IHI/Iﬁ, MUHK, AparoucHHbIC CIIJIaBbl MCTAJLJIOB (KOJ'IBI_IO — Cepe6po, 30JI0TO,
CIIJIAaBhbI KCJIC34a: YyI'YH U CTaJIb.

ITonoxxenue HEMETaIJIOB B HepHOHquCKOﬁ CUCTEMC XHMMHNUYCCKHUX JJICMCHTOB I[.I/I.MCH,I[CJIGCB&. O6H.[I/Ie CBOMCTBA IMPOCTBIX BCHICCTB HCMCTAJIJIOB.
q)OpMyJ'IH 1 Ha3BaHUS IIPOCTHIX BCUICCTB, O6p33yeMLIX XUMHWYCCKHUMHU SJICMCHTAMMU O, S,C,H. Haxoxnenue B npuponae.

JlemoHcTpanus: oOpasisl cepsl, rpadura, aamasa.

IIpakTnyeckne padoTsl



IIpakTuuyeckas padora Ne 3 « M3yuenue pU3NUECKUX CBOMCTB METAJUIOB M HEMETAIUIOBY
Tema 3. « OcHOBHbIE KJIACCHI HEOPTaHUYECKUX BellecTB

Knaccugukanus cinoxsbix BemecTB.OKCUABI, COCTaB, Ha3BaHUs, OKCHUIbl METAIJIOB, OKCHAbI HeMmeTayioB. CocTaBiieHHe (OPMYNI OKCHIOB IO
BAJICHTHOCTH, CBOMCTBA OKcHI0B.Okcuabl B npupoje. OKCUIbl — UCTOYHUKU 3arps3HEHUs OKpyKarolled cpeabl. Pojb OKCHJIOB B aHTPONOIr€HHOM
¢baxTope okpyxkaromeil cpensl.OCHOBaHUS, COCTaB, Ha3BaHWS. | MApokcorpymma, cocraBieHue ¢opmyn ocHoBaHwid. Il[€mounm m HepacTBOpUMBIE
OCHOBaHUs. VI3MEHEHHE OKpAacKM WHIMKATOPOB B pacTBopax mienodeid. OOmIMe CBOMCTBa OCHOBaHWW. Mephbl NPEIOCTOPOKHOCTH MPH padboTe ¢
LIEJI0YAMHU.

Kucnoter. CoctaB kucior. BalleHTHOCTh KHCIOTHBIX OCTaTKOB. OOIue CBOWCTBA KUCJIOT: U3MEHEHHE OKPACKH WHIUKATOPOB, B3aHUMOJIEHCTBHE C
MeTaJUIaMHU ¥ OKCHJaMU METaNIOB. Mepbl MPeoCTOPOKHOCTH IpH paboTte ¢ kuciotamu. [Ipumenenue kucnot. [lonstre 06 nnankaropax. Pactenus —
WHJIUKaTOPBI.

Comnu, ux coctaB, HOMeHKIaTypa cojeil. CoctaBieHue Gopmyi cojeit corimacHo BaieHTHOCTH. Du3ndeckue cBoicTBa coseil. PasnooOpasue cosneil B
mprupoac, UX poJib B IPUPOJAEC U ) KUZHU yenoBeka.l eHeTnueckas CBI3b MCKAY OCHOBHBIMHU KJIaCCaMM HEOPIraHMYCCKUX BCHICCTB.

[IpoOGnembl OXpaHbl OKpYXKaIOLIEeH cpeabl OT MPOIYKTOB AESITENLHOCTH YeJIOBEKa.

JleMoHCTpauu: 00pasilbl OKCHIOB: CEPbI, yriiepo/ia, ATIOMUHHS, XKeJe3a, a30Ta, KaJIbIIHsL.
OnBIT: IEMOHCTpAIHS PEAKIHA, HIYIIHX C BBIACICHUEM HITH TTOTIIONICHUEM TEIUIOTHI

IIpakTHyeckue padoTbl
IIpakTuyeckas padora Ne 4 «Pacro3HaBaHue paCTBOPOB BEIIECTB € MOMOIIBIO0 MHIUKATOPOBY.

KonTpoabHasi padora 3a roa




IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATBI

I/IsyquI/Ie XHMHH B / Kjiacce HaIpaBJICHO HAa NOCTHUXKCHHUC O6y‘-IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAMMPECAMCTHBIX U MMPEAMCTHBIX PE3YyJIbTATOB OCBOCHHA
y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIMuyHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPAaMMbl OCHOBHOTO OO0IIEro 00pa3oBaHUs JOCTUTAIOTCS B X0J1€ OOy4YECHHUsI XUMUU B €IUHCTBE y4eOHOW U
BOCITUTATEILHOUW JesATeIbHOCTH OpraHu3alid B COOTBETCTBUU C TPATUIIMOHHBIMU POCCHUCKHMMH COIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBCHHBIMU
LIEHHOCTSIMH, TPUHATBIMH B OOIIECTBE NpaBMUJIAMHM W HOPMaMH TIOBEACHHS M CHOCOOCTBYIOT IMpoIleccaM CaMOIO3HAHUS, CaMOPa3BUTHS H
COIMATM3AIIMN 00 YJarOIINXCA.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCIIE B YACTH:

IlaTpuoTHYECKOT0 BOCTIMTAHHUSA

1) EHHOCTHOTO OTHOIIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECCKOMY U HAyYHOMY HACJICIHIO, TOHUMAHUS 3HAYCHHUS XUMHYECKON HAyKU B
KU3HU COBPEMEHHOro O0OIlecTBa, CIOCOOHOCTH BIJIAJETh JIOCTOBEPHOW HH(pOpMalued O MEepeJoBBIX JOCTIKEHUSX M OTKPBITUSAX MHUPOBOH U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHbBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

I'paxmaHckoro BOCIMTAHUS

2) TpeACTaBIICHUS O CONMAIBHBIX HOPMaxX M MPAaBWIIAX MEKIMIHOCTHBIX OTHOIICHWH B KOJUICKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B
OOLIECTBEHHO IMOJIE3HOM, y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUYECKOW W JPYrUX BHUAAX NESATENbHOCTH; TOTOBHOCTH K pPa3HOOOpa3HOl COBMECTHOM
NEeSITeIbHOCTH TIPU BBITIOJIHEHUN Y4Y€OHBIX, MO3HABATEIbHBIX 3314, BBIMOJHEHWU XHUMHYECKUX SKCIEPUMEHTOB, CO3JaHUM Y4Y€OHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIY B MpoLiecce 3TOM y4yeOHOM NesATeNbHOCTH; TOTOBHOCTH OLIEHHMBATh CBOE MOBEJACHUE U MOCTYIIKU
CBOMX TOBApHIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

ILleHHOCTH HAYYHOT O MO3HAHUS

3) MUPOBO33pEHYECKUX NPEACTABICHUN O BEUIECTBE M XMMHUYECKOI peakllu, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTABJISIOLIUX OCHOBY JUIsl MOHUMAaHMs CYIIHOCTH HAYYHOW KapTHUHBI MUPA; MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HMPUPOIBL,
B3aMOCBSI35X YEJIOBEKA C IPUPOIHOM cpeioi, O PO XUMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) nmo3HaBaTeIbHBIX MOTUBOB, HAIPABJICHHBIX HA MOJyYEHHE HOBBIX 3HAHUM 110 XUMUHU, HEOOXOAUMBIX JJIsl 00BsCHEHUS! HAOII0aeMbIX IPOIIECCOB U
SIBJICHUM;

5) mo3HaBaTenbHON, WHMOPMALMOHHONW M UYUTATENBCKOM KYJIbTYPHI, B TOM YHCJI€ HABBIKOB CAMOCTOSITENILHOW pPabOThI C Y4EOHBIMU TEKCTAMU,
CIPaBOYHOM JIUTEPATYPOU, JOCTYITHBIMH TEXHHUECKUMHU CPEICTBAMU MH(GOPMAITMOHHBIX TEXHOJIOTHIA;

6) unTepeca K OOYyYCHHIO U MO3HAHUIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K caM000pa30BaHUIO, TPOEKTHOW M HCCIEA0BATEIHCKO I
NesITeNbHOCTH, K OCO3HAHHOMY BBHIOOPY HANpaBIEHHOCTU U YPOBHS 00yU€HHUS B TAIbHEUIIIEM;

®opMUpPOBaHUS KYJIbTYPbI 310POBbs

7) oco3HaHHs IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBbIO, YCTAHOBKU Ha 3/I0POBBIM 00pa3 KU3HH, OCO3HAHUS MOCIEICTBUN
U HENpUSITHS BPEIHBIX MPUBHIYEK (YMOTpPEOJIEHHS alKOrojs, HApPKOTHUKOB, KypeHHs), HEOOXOJAMMOCTH COOMIOJEHHUS TpaBHI OE30MaCHOCTH MpHU
oOpallleHnH ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

Tpyaosoro Bocniuranus

8) mHTepeca K MPaKTUIECKOMY H3YyUEHUIO Mpodeccruil U TpyAa pa3IuvHOro poja, YBXKECHHE K TPYAY U pe3ylbTaTaM TPYJIOBOU JIESTEILHOCTH, B TOM
YHClie Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU M0 XMMHH, OCO3HAHHOTO BhIOOPA MHIUBUIYAIHHOW TPACKTOPUU MPOJOIKEHUS 00pa30BaHUS C

7



y4ETOM JTMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; YCIIEIIHON MPO(ECCHOHATBHOM e TebHO CTH
Y Pa3BHUTHUS HEOOXOIMMBIX YMEHHIT; TOTOBHOCTH Nl TUPOBATHCA B PO(ECCHOHATBLHON Cpeae;

IKOJIOTHYeCKOIr0 BOCIIUTAHUS

9) sKoJOoruYecKu 1es1eco00pa3HOro OTHOLIEHUSI K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMJle, OCHOBE €€ CYyLIECTBOBAHMS, IOHUMaHUs LIEHHOCTH
310pOBOro U 0e30macHOro o0Opas3a *XHU3HM, OTBETCTBEHHOTO OTHOIIEHHMS K COOCTBEHHOMY (DPM3MUECKOMY U ICHXMUYECKOMY 3/I0POBBIO, OCO3HAHUS
LEHHOCTH COOIOIEHNs ITPaBHJI 0€30I1aCHOIO MOBEACHUS IIPU paboTe C BELIECTBAMHU, a TAK)KE B CUTyallUsX, YTPOKAIOIIMX 310POBbIO M KU3HU JIIO IEH;

10) cmocoOHOCTH MPUMEHATH 3HAHUS, MOJyYaeMble TPU U3YYCHUU XMMHWH, IS PEIICHHS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPHUPOIHOU CPEnoH,
MOBBIIICHUST YPOBHS SKOJIOTUYECKON KYJIBTYpBHI, OCO3HAHUS TIIOOATBHOTO XapakTepa SKOJIOTHMYECKHX MPOOJIEM M MyTed UX pPEelIeHUs! IMOCPEICTBOM
METOJI0B XUMHH;

11) 3K0JIOTHYECKOTO MBIIIJIEHHS], YMEHUS pyKOBOJICTBOBAThCSI UM B [TO3HABATEIbHOW, KOMMYHUKAaTUBHON M COI[UAJIBHOM MpPaKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe meranpeaMETHBIX pe3yJabTaTOB BBIACISIOT 3HAUMMBbIE Uil (POPMUPOBAHUS MHUPOBO33PEHHUs OOIIEHAayuyHblE€ MOHATHUS (3aKOH, TEOpHS,
MPUHIIMI, TUNOTEe3a, (PaKkT, cucreMa, MPOLECcC, SKCIEPUMEHT M Jp.), KOTOPbIe HCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4EOHBIX HpeaMeTax H
MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 3TUX MpPeIMeTOB (OPMUPOBATH MPEACTABICHNE O LEIOCTHON HAyYHOW KapTHHE MUpPA, U YHUBEpCaJIbHbIE y4eOHbIe
necTBus (IO3HaBaTeNIbHbIE, KOMMYHHKAaTHUBHBIE, PETYISTHUBHBIE), KOTOpble OOecrnedrBalOT (OPMUPOBAHHWE TOTOBHOCTH K CaMOCTOSATEIbHOMY
TJITAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NEATENHHOCTH.

MeTaHpeHMeTHHe pe?,y.]'II)TaTI)I OCBOCHUS O6pa3OBaTe.]'H)HOI71 HpOFpaMMBI 10 XUMHUHn 0Tpa>1<a}0T OBJIAZICHUC YHI/IBepCEL]'IBHBIMI/I IIO3HABATCIIBHBIMHA
JIEUCTBHUSMU, B TOM YHCIIC:

ba3oBbIMH JJOTHYEeCKHMH AeHCTBUIMU

1) yMeHHeM HCTOJb30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUS] TIPU OCBOCHWUW 3HAHWM: PACKPHIBATh CMBICT XMMHYECKUX TOHSITHH (BBIICIATH UX
XapaKTepHbIC MPU3HAKH, YCTAaHABIWBATh B3aUMOCBS3b C IPYTUMHU TOHATHUSIMH), HCIOJb30BaTh MOHATHS UII OOBSICHEHUS OTICIBHBIX (PAKTOB H
SIBJICHUH; BBIOMpATh OCHOBAaHUS M KPUTEPUHU [UIS KIACCH(PUKAIMK XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaKIMi; YCTaHABIWBATh NMPUYHMHHO-
CJICJICTBEHHBIC CBS3U MEXKy OOBEKTaMH W3YUYCHHS, CTPOUTD JIOTHUYECKUE PACCYXACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, 10 aHAJIOTUH); JIeJaTh BBIBOIBI
M 3aKJIIOYCHHS,

2) yMEHUEM NPHUMEHSATH B MPOIIECCE MTO3HAHUS MOHATHS (MMPEIMETHBIC U METApPeIMETHBIE), CHMBOJMYECKUE (3HAKOBBIC) MOJICIIH, UCIIOJIb3yeMbIe B
XUMUH, MPEeoOpa30BbIBATh HMIMPOKO MPUMEHSEMbIE B XUMHUU MOJICIbHBIC NMPEACTABICHUS — XUMHYECKUN 3HAK (CHMBOJI 3JIEMEHTAa), XUMHUYECKas
¢dbopMyIna U ypaBHEHHE XUMHUYECKOHN peakiMi — MPU PelIeHu Y4eOHO-TI03HaBaTeNbHBIX 33]1a4; ¢ YUETOM 3TUX MOJICIbHBIX MPEACTABICHUI BBISBIIATD
U XapakTepu30BaTh CYIIECTBEHHbIE NPU3HAKK H3Y4aeMbIX OOBEKTOB — XHWMHUYECKUX BEUIECTB M XHMHUYECKUX PEAKIHil; BBISBIATH OOIIHE
3aKOHOMEPHOCTHU, IPUUUHHO-CIICACTBEHHBIE CBS3U U IPOTUBOPEUHS B U3YUa€MbIX IIPOIECCaxX U SIBICHUAX; Mpeiaratb KpUTEPHUH 7151 BBISBICHUS 3TUX
3aKOHOMEPHOCTEH M MPOTUBOPEUHil; CAMOCTOATENBHO BHIOMpATh CIOCOO pelieHus] yueOHOW 3a1auu (CpaBHMBATh HECKOJBKO BapHAHTOB DPEILICHUS,
BBIOMpATh HanOoJIee MOIXO AN ¢ YIETOM CaMOCTOSITEIHLHO BBIJICIICHHBIX KPUTEPUEB);

ba3oBbIMM HCCIe0BATEIbCKUMHY JeHCTBUSIMH

3) yMEeHHEM HCIIOIb30BaTh MOCTABJICHHBIE BOMPOCH! B KAUYECTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAU€CTBE OCHOBBI I (POPMHUPOBAHUS TUIIO TE3bI
10 TPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

4) mpuoOpeTeHne OTbITa MO MIAHUPOBAHUIO, OPTAaHU3AIUU U TIPOBEACHUIO YUEHUYECKUX SKCIIEPUMEHTOB: YMEHHE HAOMI0IaTh 32 X0J0M Ipoliecca,
CaMOCTOSITENILHO MPOTHO3UPOBATH €ro pe3yibTar, GOpMYyITHpOBaThH OOOOIIEHHUS M BBIBOJBI MO PE3ylIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMUS,
COCTaBIISATh OTYET O MpoAeTaHHON padoTe;



Pa6oToii ¢ undopmaunmeit

5) yMeHHeM BBIOMpaTh, aHAIM3UPOBATH U MHTEPIPETUPOBATH MHPOPMALIUIO PA3JIMYHBIX BUIOB U (HOPM IPEACTABICHHUS, OIYIaEMYI0 U3 Pa3HbIX
MCTOYHMKOB (HAYYHO-TIOMYJISIpHAs JHUTEpaTypa XMMHYECKOTO COJEpKaHMs, CIpaBOYHBIE MOcoOus, pecypchl MHTepHeTa); KPUTHYECKU OICHMBATh
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM NPHUMEHATh Pa3INMYHble METOJBI M 3alpOCHl IPHU MOMCKE U 0TOOpe MH(MOPMAIMH M COOTBETCTBYIOUINX JaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUSI YY4E€OHBIX W TO3HABATEIBHBIX 3a7ad OINpPEACICHHOTO TUMA; NMPHUOOPETEHHE OMNbITa B 00JACTH HCIOJIBb30BaHUS HH(POPMAIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJIAJCHHE KYIbTYpPOH AKTHBHOTO HCIIOJIB30BAaHUS PA3IMYHBIX TOWCKOBBIX CHCTEM; CaMOCTOSITEIBHO BBIOMPAThH
ONTUMANIbHYIO (OpMY TpEACTaBICHUsS HHPOPMALMK M WUTIOCTPUPOBATH pEIIacMble 3a/a4d HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, IPYTUMHU
dbopmamu rpaduKy 1 UX KOMOUHAITUSIMUY;

7) yMEHHEM WCHOJb30BaTh W aHAIM3UPOBATh B TMporecce y4eOHOW W HCCIENOBATEIbCKON JEATENbHOCTH WH(POPMALHUIO O BIHMSHUU
MIPOMBIIIJIEHHOCTH, CEJTbCKOTO XO3SHCTBA M TPAHCTIOPTA HA COCTOSTHUE OKPYXKAOIIEH TPUPOIHOM CPEIbI;

YHuBepcaabHbIMIH KOMMYHUKATHBHBIMU I CTBUSIMU

8) ymeHueM 3a/aBaTh BOIPOCHI (B XOJ€ JAMajiora W/WiaM JUCKYCCUH) IO CYLIECTBY OOCYKIaeMoW TeMbl, (pOpMYIHpOBaTh CBOM IPEATIOKEHUS
OTHOCHTEIIEHO BBHITIONTHEHUS MPEIIOKESHHON 331a4u;

9) nmpuobOpeTeHre ombITa MPE3CHTAIUHA PE3YJIBTATOB BBHIIOJTHEHUSI XUMHYECKOTO SKCIIEPUMEHTA (JIaOOpaTOPHOTO OMBITA, JAOOPATOPHOH padOTHI TTO
UCCIIETOBAaHUIO CBOMCTB BEILIECTB, YU€OHOTO MPOEKTA);

10) 3aMHTEpEeCOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH TMO3HABATEIBHOW M WCCIEIOBATEILCKON JESATEIHHOCTH MPH PEIICHUH BO3HHKAFOIIUX
npoOsieM Ha OCHOBE ydéTa OONIMX WHTEPECOB M COTJIACOBAHUS MO3MIMK (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMBD», KOODPIUHAIIWS
COBMECTHBIX JICUCTBUH, OTIpeIeJICHHE KPUTEPHEB TI0 OIIEHKE Ka4eCTBa BBHITIOJHEHHOMW PabOTHI U JIp.);

YHuBepcaabHBIMH PeryJIATUBHBIMH el CTBUSIMH

11) yMeHueM caMOCTOSATEIBHO OMNPENENATh LEIN ACSITeIbHOCTH, IUJIAHUPOBAaTh, OCYIIECTBIIATH, KOHTPOJHPOBATH U NPHU HEOOXOIUMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIHLHOCTh, BHIOMpaTh Hanboiee AGEeKTUBHBIE CIIOCOOBI penieHus YIeOHBIX W TO3HABATEIbHBIX 3a7a4, CaMOCTOSITEIIBHO
COCTaBIIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN allTOPUTM JASUCTBUN MPH BBIMOJHEHUH 3aJaHUI C YUETOM MOJIy4EeHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX
00BEKTaX — BEIECTBAX U PEAKIUAX; OI[EHUBATh COOTBETCTBUE MOJYYECHHOTO pe3yabTaTa 3asBJICHHON LEeNH;

12) ymeHueM UCNOIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, MpeJlaraéMble B YCIIOBUU 3aJIlaHUI.

INPEJMETHBIE PE3YJIbTATbBI

B cocraBe MNPpEAMETHBIX PE3YJIbTATOB IO OCBOCHUIO 00513aTEIHLHOIO COACPIKAHUSA, YCTAHOBIICHHOTO ,I[aHHOI>'I HpHMepHOﬁ pa6oqel71 nporpaMMoﬁ,
BBIACIIAKOT. OCBOCHHBIC 06yqa}01u1/1M1/1c51 HAaY4YHBIC 3HAHUW, YMCHUA U CIIOCOOBI ﬂeﬁCTBHﬁ, CHCI_II/I(I)I/I‘ICCKI/IC JIIA HpeHMeTHOﬁ obnactu «XI/IMI/IH», BUBI
ACATCIIBHOCTH T10 IIOJTYUCHUIO HOBOT'O 3HAHUS, €0 HUHTCPIPCTALUH, npeo6pa30BaHmo U IPUMCHCHHIO B PA3JIMYHBIX y‘le6HBIX 1 HOBBIX CUTyallUAX.

Hpe,[[MeTHLIC PE3YJIbTAaThl OTPAKAKOT C(l)OpMHpOBaHHOCTL y 06yqaloumxc;1 ClIeayromux YMGHHﬁZ



7 KJIACC

NPEJIMETHBIE:
OOyuaromuiics HAy4YMTCs:
® XapaKTepHU30BATh OCHOBHBIC METObI MIO3HAHUS: HAOIIOICHNE, U3MEPEHUE, SKCIICPUMEHT;
® OIMCHIBATh CBOMCTBA TBEP/IBIX, )KHUIKUX, Ta3000pa3HBIX BEIIECTB, BHIACISA UX CYIIECTBEHHBIC TPU3HAKH;
® PpaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKHH DJIEMEHT», IIPOCTOE BEIIECTBO», «CIOKHOE
BEIIECTBOY, «BAICHTHOCTHY, «XUMHUYECKAs PEaKIUs», UCTIONb3Ys 3HAKOBYIO CUCTEMY XHMHUU;
® pacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHON TEOpHUH;
pa3nuyaTh XUMUYECKHUE U (PU3HUECKHE SIBIICHHUS,
Ha3bIBaTh XUMUYECKHE DJICMEHTHI,
OTIPENIENATh COCTaB BEUIECTB IO UX (hopMyrnam;
OTIPENIENATh BAJIGHTHOCTh aTOMa DJIEMEHTA B COSIMHEHHUSX;
Ha3bIBaTh MPU3HAKU U YCIIOBHSI MMPOTEKAHMS XMMUYECKUX PEaKIHii;
BBISIBJISATH TIPU3HAKH, CBHJICTEIIHCTBYIOIINE O IPOTEKAaHUH XMMHUYECKOW PEAKIINY TIPU BBHITIOJTHEHUH XUMHYECKOTO OTIBITA;
COCTaBIIATH (GOPMYJIbl OMHAPHBIX COETUHEHUI;
COCTaBJIATh YPaBHEHUS] XUMHUECKUX PEAKIINH;
coOiro1aTh MpaBmiia 6€30MacHO# pabOThI TP MPOBEJCHUH OTIBITOB;
M0JIb30BATHCSI TAOOPATOPHBIM 000PYTOBAHUEM H MTOCYIOH;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;
BBIYHCIISITH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIeMeHTa Mo (popMyIie COeTMHEHHUS,
OTIBITHBIM ITyTEM PACTBOPHI KUCJIOT U MIEJI0YEH 110 U3MEHEHUIO OKPACKU UHAUKATOPA;
® BBIJIBUraTh W MPOBEPATh SKCIEPUMEHTAJIbHO TUIOTE3bl O XMMHYECKHX CBOWCTBAX BEIIECTB Ha OCHOBE WX COCTaBa M CTPOCHMS, HX
CIOCOOHOCTH BCTYNAaTh B XUMUYECKHE PEaKLUHU, O XapaKTepe U MPOAYKTaX Pa3IMYHbIX XUMUYECKUX PEaKIUi;

® XapaKTCpU30BaTh BCHICCTBA II0 COCTaBy, CTPOCHHUIO U CBOIZCTB&M, yCTaHaBJIMBaTh MNPUYMHHO-CICACTBCHHBIC CBA3HM MCKAY HJaHHBIMU
XapaKTCpUCTUKaMU BCIICCTBA,

® HCIIOJIb30BaThb HpI/IO6peT€HHBI€ SHaHUs 11 OKOJIOTMYECKHU I'paMOTHOI'O IIOBCACHUA B OKPY)KaIOIHGﬁ cpeac,

® HCIIOJIb30BAaTh HpI/IO6peTeHHBIe KIIFOUCBBIC KOMIICTCHIWH IIPU BBIIIOJHCHHUHN ITPOCKTOB H y‘le6H0'I/ICCJ'IeI[0BaTeJ'IBCKI/IX 3ala4 110 U3Yy4YCHHIO
CBOﬁCTB, croco0oB MOJIYUYCHUS U paACIIO3HABAHUA BCUICCTB,

e 00OBEKTHBHO OLCHUBATb I/IH(i)OpMaI_II/IIO O BCHICCTBAX U XUMHNYCCKHUX ITPOLHCCCAX,
® KPHUTHUYCCKU OTHOCUTHCA K HCGBI[OH&y‘lHOﬁ I/IH(bOpMaI_II/II/I, HCI[O6pOCOB€CTHOI>i pPEeKIIaM€ B CPCACTBAX MaccoBOM I/IH(bOpMaI_II/II/I;
® OCO3HAaBaTb 3HAYCHUC TCOPCTHICCKUX 3HAHMUH 10 XUMHUH IJI HpaKTquCKOﬁ ACATCIIBHOCTH YCJIOBCKA,
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne

HaumeHoBaHue pa3aesioB

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIE)

I[eﬂTe.TII)HOCTb yuurteada ¢

n/n U TeM NPOrpamMMmbl o0pa3oBaTe/ibHbIE pecypchl | y4eToM padoueil MporpaMmbl
BCero | KOHTPOJIbHBbIE | MNpaKTHYecKue BOCHHUTAHHUS
padoThI padoThI
1. | OcHoBBI XUMHH 14 1 2 https://resh.edu.ru/subject/29/  |[ToOyxeHHE MIKOJILHUKOB
https://resh.edu.ru/subject/lesson |coGtoaath Ha ypoke
/1521/start/ OOIICNPUHSTHIC HOPMBI
POIII ypox Nel-5. MOBEJICHUS, TIpaBuyIa OOIIECHUS CO
MynbTUMETUITHBIA TUCK, CTapLIUMU (YUUTENISIMH) U
npuiiokenre K yueoHuky O.C.  |cBepCTHHKaMU (IIKOJIbHUKAMH),
["abpuensn Xumus 7 kiacc. MPUHLIMIIBI Y4€OHOU TUCITUTUINHBI
bubnuoreka Buae0ypokoB U caMOOpraHu3aluu;
https://interneturok.ru (7 xmacc)
http://maratakm.narod.ru Caitt
«Mup xumun»
http://webelements.narod.ru
[TonynsipHast 6ubnuoTeka
XUMHUYECKUX 3JIEMEHTOB
https://videouroki.net/video/01-
himiya-kak-chast-
estestvoznaniya-predmet-
himii.html
2. | MeTra/liibl M1 HEMETAJLIbI 5 0 1 https://resh.edu.ru/subject/29/  |Mcnonb30BaHKEe BOCTIUTATEIBHBIX

https://resh.edu.ru/subject/lesson
/1522/start/

POIII ypox Ne6-7.
MynbTUMEAUNHBIN TUCK,
npuioxenue Kk yaeoHuky O.C.
["abpuensn Xumus 7 kiacc.
bubnmnoreka BU1€OypOKOB
https://interneturok.ru (7 xmacc)
http://classchem.narod.ru

BO3MOXHOCTEH COJepKAHHUS
y4eOHOTO MpeIMeTa yepes
JICMOHCTPAIIUIO JACTAM IIPHUMEPOB
OTBETCTBEHHOI'0, IPaXKIAHCKOTO
MOBEJICHUS, TIPOSIBIICHUS
YECIIOBEKOTFOOHS 1
moOpocepAeyHOCTH, Yepe3
0100p COOTBETCTBYIOLIUX

TCKCTOB JJIA UTCHUA, 3a1a4 JJIsA
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KouTpen — Xumus nis Beex:
yueOHOMH(OPMAIIMOHHBINA CAUT
http://experiment.edu.ru
AJIXUMMUK: caiit JI.IO.
Anux6epoBoit
https://videouroki.net/video/him
Iya/8-class/khimiia-8-klass/

pelieHns, IpOOJEMHBIX CUTYyallui
1151 0OCYXKJIEHHSI B KJIACCE;

3. | OcHOBHBIE KJIACCHI 15 https://resh.edu.ru/subject/29/  |[IpuBncueHre BHUMAHHMS
HEOPraHuYeCKuX https://resh.edu.ru/subject/29/8/ |1IKOIBHUKOB K IICHHOCTHOMY
BELLEeCTB POUI ypok Nel1,12,15,16,23.  |acmiekTy U3ydaeMbIX Ha YpoKax

MynbTUMEAUINHBIN TUCK, SIBJICHUIA, OpraHu3aIus ux
npuioxkenue Kk yueonuky O.C.  [paboThI ¢ IoJay4aeMoi Ha ypoke
["abpuensta Xumust 7 kiacc. COLMAIBHO 3HAYUMOU
bubnuoreka Buae0ypoKoB nH(popMaLel — MHUIUUPOBAHUE
https://interneturok.ru (7 xmacc) |ee 00CYKAeHHUS, BEICKa3bIBAHUS
http://www. nanometer.ru VYAIIIMECS CBOCTO MHEHUS TI0 ee
OHJIaiiH-CITPaBOYHUK MOBOY, BEIPAOOTKH CBOETO K HEM
XUMHUYECKUX 3JIEMEHTOB OTHOIICHHUS,
WebElements
https://interneturok.ru/lesson/ch
emistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

OBILEE KOJIMYECTBO | 34

YACOB I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KJIACC
Ne Tema ypoka KounyecTBo yacoB JlaTa nuzyyeHus DJIeKTPOHHBbIE HU(PPOBHIE
n/n o0pa3oBaTe/ibHbIE PECYPChI
BCEr0 | KOHTPOJIbHBIE | IPAKTHYECKHE | 7 «A» 7 «b» 7 «A» 7 «b»
padoThI padoThl
1. | Ipenmer xumun. Tena u 1 0 0 https://resh.edu.ru/subject/29/
Bemiectsa. [Ipasuina Th https://resh.edu.ru/subject/less
on/1521/start/
POIII YPOK Nel-5.
MynbTUMe IUITHBIN JIUCK,
IPWIOKEHHE K  yYEOHHKY]
O.C. TaopuenssH Xwumus 7
KJ1acc.
2. | HaOmroneHue v SKCIEPUMEHT Kak 1 0 0 https://videouroki.net/video/0
METO/IbI H3yICHHS XUMUH. 1-himiya-kak-chast-
estestvoznaniya-predmet-
himii.html
3. | IlpakTuuyeckas padoraNel 1 0 1
«3HAKOMCTBO C JJabOpaTOpHOU
MOCYA0N»
4. | XuMUUeCKuil AJIeMEHT. 1 0 0 http://webelements.narod.ru
Xumuueckre GopMyIbL. [Tonynsipuas OubIMoTEKA
XUMHYECKUX 3JIEMEHTOB
5. | UncThle BEIECTBA U CMECH. 1 0 0 http://maratakm.narod.ru
Caiit «Mup xumum»
6. | Pa3mencuue cmeceit. Juctrismus 1 0 0 https://interneturok.ru (7
WJIY TIEPETOHKA. KJIacc)
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IIpakTnueckas padoraNe2 «
Pasznenenne cmecein»

8. | OObeMHas 1015t Ta30B B CMECH. https://resh.edu.ru/subject/less
MaccoBast 1015 BEIeCTBa B on/2731/start/
pactBope.

9. | BaleHTHOCTh aTOMOB XUMHUYECKUX https://resh.edu.ru/subject/less
>neMenToB. OnpesieneHue on/1520/start/
BAJIGHTHOCTH TI0 (popMyJiaM
OMHAPHBIX COCTUHEHHI

10. | CocraBnenue hopmya OMHAPHBIX https://resh.edu.ru/subject/less
COCIMHEHUH 10 BaJICHTHOCTH. on/1520/start/
Hazpanue OuHapHbBIX coeIMHEHUI

11. | OtHoCHTENIbHAS aTOMHAS U https://resh.edu.ru/subject/less
MOJIEKYJISIpHAs Macca on/1487/start/

12. | BelunciaeHne MacCOBOM J0JIH https://resh.edu.ru/subject/less
XAMHUYECKHX JIEMEHTOB B on/1487/start/
BEIIECTBE 110 €r0 XMMHYECKOU
dhopmyie.

13. | O6o6IeHNEe MaTepraa 1Mo TemMe
«OCHOBBI XUMHH»

14. | TlonoxeHue METaIIOB U https://resh.edu.ru/subject/less

HEMETAJUIOB B NIEPUOJUYECKON
cucreme. Posp MeTaiios u

on/1486/
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HEMCTAJIOB B )KM3HH 4YCJIOBCKA

15.

KonTpouabnas pa6ora Ne 1
«OCHOBBI XUMUN»

16.

AHanu3 KOHTPOJIbHOM pabOTHI.

17.

MaccoBas 10751 npuMecei

https://resh.edu.ru/subject/less
on/1522/start/

18.

Pemenue 3agau Ha npuMecH.

https://resh.edu.ru/subject/less
on/1522/start/

19.

IIpakTHyeckas padoraNe3d «
N3yuenne pusndeckux CBONUCTB
METAJUIOB U HEMETAJLJIOBY

20.

HpOCTBIe " CJIOKHBIC BCHICCTBaA

https://resh.edu.ru/subject/less
on/1486/

21.

Knaccudukanuss HeopraHU4eCKux
BEIIECTB

https://resh.edu.ru/subject/less
on/2445/start/

22.

OkcHpl METAJIOB U HEMETAJIJIOB:
HX cocTaB, Ha3BaHuA. CocTaBjeHUE
(dhopMyIT OKCUIOB IO BaJIEGHTHOCTH.
OKcHIbI B IPUPO/IE

https://resh.edu.ru/subject/less
on/2444/start/

23.

CocraBnenue (GopMys OCHOBaHHIA.
Pounb BasleHTHOCTH MeTallIa MpH
cocTaBJIeHUH (GOpMyJ OCHOBaHUMH

https://resh.edu.ru/subject/less
on/2442/start/

24,

Kucnotsl. Knaccuduxarnms

https://resh.edu.ru/subject/less
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kucinoT. O0IHe cBOMCTBA KUCIIOT.
KucnoTsl B mpupoze.

on/2055/start/

25. | Conm, UX cocTaB, HOMCHKJIATYpA. https://resh.edu.ru/subject/less
CocragiieHue GopmyI1 coieit on/2054/start/
COTJIACHO BaJICHTHOCTH
du3nyecKue CBOMCTBA COJEH

26. | CocraBienue hopMys1 BELIECTB 10 https://resh.edu.ru/subject/less
BaJICHTHOCTH on/1520/start/

27. | UnaukaTtopbl https://resh.edu.ru/subject/less

on/2442/start/

28. | O6o0eHEe MaTepHaa 1o TeMe
«OCHOBHBIE KJIaCChI
HEOPraHUYECKUX BEIIECTB)

29. | IlpakTnyeckasi padoraNed « https://resh.edu.ru/subject/less
PacrioznaBanue pacTBOpoB on/2440/
BEIIECTB C MIOMOIIIBIO
WH/INKATOPOB»

30. | Perrenue 3a7a4 U ynpaxHEHUH 110 https://resh.edu.ru/subject/less
TeMe«OCHOBHBIC KJIaCChI on/2440/
HEOPraHUYECKUX BEIICCTBY

31. | KonrpoabHasi padoTa 3a roa
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32. | AHanu3 KOHTPOJIBHOM PabOTHI. 1

33. | XuMuueckue peakiuu. Y CIOBuUs 1 https://resh.edu.ru/subject/less
NPOTEKaHMsI U MIPEKPALCHUS on/1485/start/
peakuui

34. | [Ipu3HaKu XMMHUYECKUX PEaKIIHi. 1 https://resh.edu.ru/subject/less
KauecTBeHHBIC peaKIUu B XMMUHU. on/1485/start/
OBIEE KOJIMYECTBO YACOB | 34

[10 TTPOI'PAMME
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IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIACC

Kon MpoBepsemble NpeaMeTHble pe3yabTaTbl 0CBOEHMA OCHOBHOWM 06pa3oBaTe/ibHOM NPOrpaMmmbl
npoBepsemoro
OCHOBHOr0 o6 ero o6pasoBaHus
pesynbrata
1 ITo Teme: «IlepBoHayanbHBIE XUMHUUECKHUE TTOHSITHS
PacCKpbIBaTb CMBICII OCHOBHBIX XUMHUYECKUX MMOHSITHH: aToM, MOJIEKYJia, XUMHYECKUH OJICMCHT,
MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OAHOPOIHAS U HEOJHOPOHAsI), BaJCHTHOCTS,
1.1 OTHOCHTE/IbHAS aTOMHAs W MOJICKYJIIpHAs Macca, MaccoBas OIS XHMHUYECKOTO JJIEMEHTa B
COCMHEHHMH, XHMHYeCKas peaklus, , pacTBOp, MaccoBas Jojsl BelecTBa (TPOLIEHTHAs
KOHIICHTPAIIHS) B paCTBOPE
19 WILTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATHH U IPUMEHSTh 3TH MOHSATUS HPH
' ONMCAHNH BEIIECTB U MX ITPEBPAICHU
13 MCIIOJIb30BATh XUMUYECKYIO CUMBOIIUKY JJIsl COCTaBIICHHUs POPMYIT BELIECTB U yPaBHEHHUN XUMH-
' YECKHX peaKIuii
14 PacKpbIBaTh CMBICT 3aKOHOB COXPaHEHHs MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
' MOJIEKYJIIPHOTO Y4EHHs
15 OIPEIEIIATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCMHCHUAX
1.6 BBIUHCIISATh OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO MAcCCy BEIeCTB
1.7 BBIYHCIISITH MACCOBYIO JIOJHO XUMHUYECKOT0 JIEMEHTa 10 ()OpMYJIe COCTUHCHHS,
1.8 BBIYHCIISITH MACCOBYIO JIOJIO BEIECTBA B pACTBOpPE
19 MPUMEHSTh ~ €CTECTBCHHOHAYYHBIC  METOIBl  [MO3HAHHWS —  HAOIIOJIeHHe, H3MEpeHHe,
' MOJICIIUPOBAHKE, SKCIIEPUMEHT (PEasIbHbIN 1 MBICICHHBIN)
2 Mo Teme: «BakHei1ie IPeCTABUTEIN HEOPrAHUIECKUX BEIECTBY
2.1 PaCKpbIBATh CMBICT OCHOBHBIX XUMHYECKHX MOHSATHI: OKCHJI, KHCIIOTa, OCHOBAHHE, COJIb
2.2 OIPEIEISTH IIPHHAUIC)KHOCTD BEIIECTB K ONMPEACIEHHOMY KIIacCy COSAMHEHHH 110 (popMyiam
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Koa
nposepsaemoro
pe3synbrata

2.3

MpoBepaemblie NpeaMeTHble pe3y/ibTaTbl 0CBOEHUA OCHOBHOI 06pa3oBaTenbHOM NPorpammbl
OCHOBHOrO obuwiero o6pasosaHua

KHaCCI/I(l)I/IIII/IPOBaTI) HCOPraHNYCCKUC BCUICCTBA

2.4

CIIeIOBaTh INMpaBWJIaM I0Jb30BaHUS XMMHYECKOW ITOCYHOH M J1abOpaTOpHBIM O0OpYIOBaHHEM,
a TaKoKe MpaBHIaM OOpaIleHNs ¢ BELIeCTBAMH B COOTBETCTBUH C HHCTPYKIHSMH 110 BBHITTOJTHEHHUIO
1a00paTOPHBIX XUMHYECKHX OIBITOB IO MOJYYEHHUIO M COOMPAHMIO Ta3000pa3HbIX BEILIECTB
(Bozmopoza M KUCIOpOAA), MIPUTOTOBICHUIO PACTBOPOB C ONPENENEHHON MaccoBOi moneil pac-
TBOPEHHOTO  BEIIECTBA, IUIAHUPOBaTh W HPOBOJUTH  XMMHYECKHE  OKCIIEPUMEHTBHI
II0 PAclO3HABAHUIO DPACTBOPOB IIENOYEH M KHUCIOT C MOMOIIBI HHIWKATOPOB (JaKMYC,
(deHonTasenH, METHIIOPAHXK U IPyTHE)

ITo Teme: «llepuomanuecknit 3akoH u Ilepmommyeckas cucremMa XxuMuyeckux snemeHton Jl. M.
MenpneneeBa. CrpoeHue aTtoMoB. XuMHYecKasi CBs3b. OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIC

peaKIun

3.1

OIUCHIBATh M XapakTepu3oBaTh TaOmuuHyo ¢opmy Ilepmommueckoil cHCTEMBI XHMHYECKHX
AJIEMEHTOB: Pa3JInyaTh MOHATHS «TJIaBHas moArpynna (Arpymnma)y» u «nodouHas moarpymnmna (b-
TPYIIA)», «KMaJIbIe» 1 «OOINBIINE) MePHOIbI
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Koa

MNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KJIACC

MpoBepsemblii 3neMeHT coaepKaHua

HepBOHa‘IaJ’IBHI:»Ie XHUMHUYCCKUEC ITOHATHUA

11

[Ipenmer xumuu. Ponb XUMHMM B KU3HU 4YeNlOBEKa. XUMHS B CHUCTEME HayK. Terma W BellecTBa.

du3nyecKre CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

1.2

[TonsiTue 0 MeToax mo3HaHus B XuMuu. Yncteie BenecTBa 1 cMec. CriocoObl pa3ieNieHrs CMecei

13

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE 3JIeMeHThl. CHMBOJIBI XUMHUUECKHUX 3J1EMEHTOB. [IpocThie U cloKHbIE

BelecTBa. ATOMHO-MOJIEKYISIPHOE YUEHHE

1.4

Xummyeckass (opmyna. BaJgeHTHOCTP aTOMOB XHMMHMYECKHX DJIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemiectB. OTHOcUTeNnbHass aToMHass Mmacca. OTHOCHTENbHas MOJEKyNsipHas Macca. MaccoBas JoJist
XMMHUYECKOI'0 JIEMEHTA B COCAMHEHUN

1.5

duznyeckue U XUMUYECKUE SIBJIICHUA. XUMHUECKas peakius U €€ IpU3HaKu. 3aKOH COXpaHEHMsI MaccChl
BELIECTB. XMMHUUYECKHE YPaBHEHUSI.

1.6

XVWMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOH TOCYION, ¢ MpaBHJIaMH PabOThI B J1TA0OpATOPHH
1 ipuémMamu oOpaIeHus ¢ J1abopaTOpHBIM 00OPYJIOBaHUEM, H3YYCHUE U OMMCaHUe (PU3HMUECKUX CBOWCTB
00pa3lloB HEOPraHWYEeCKUX BEIIeCTB, HaOmrogeHUe (Qu3nuecKkux (TIaBIiCHHE BOCKa, TasHUEC JIbJA,
pacTHpaHHe caxapa B CTYIIKE, KHIICHHE M KOHACHCALHS BOJABI) M XUMHUYECCKUX (TOpPECHHE CBEYH, MPOKa-
JIUBAHUE MEIHOW IMPOBOJIOKH, B3aUMOJICHCTBUE Mella ¢ KHCJIOTOW) sSIBIICHHM, HAOJIOICHUE W OIUCAHHE
MPU3HAKOB IPOTEKAHUS XUMHUYECKUX PEakIuid (pa3oKeHne caxapa, B3aUMOACHCTBUE CEPHOI KHCIOTHI
¢ xyopuzoM Oapus, paznoxenue ruapokcuma menu(ll) mpu HarpeBaHWW, B3aHMOJICHCTBHE XKele3a C
pactBopoMm comu Meau(Il), m3ydenme crnocoOOB pasnesieHus cMmeced (C MOMOIIBI MarHuTa, (HUib-
TpPOBaHHE, BHIIAPHBAHUE, AUCTHULIHA, XpoMaTorpadus), MPOBEJCHHE OYHCTKH ITOBAPSHHOW COJNH,
HaAOJIO/ICHUE ¥ OIMCAHWE PE3YIBTATOB IPOBENEHHS OIBITA, HIUTIOCTPHPYIOMIEIO 3aKOH COXpPaHCHHS
MAacChl, CO3aHue MOJeTIeld MOJIEKY (IT1apOCTePIKHEBHIX)

Baxueiimme MPEACTAaBUTEIIN HCOPraHMYCCKUX BEIICCTB

2.1

Oxcuupl.

2.2

Kucnore! 1 conu

2.3

®duznyeckue CBOMCTBAa BoAbl. Boja kak PaCTBOPHUTECIIb. PaCTBOpBI. HacebllieHHble ¥ HEHACHIIIEHHBIE
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Kog,

MpoBepaeMbii 3N1eMEHT COAEPKAHUA

pacTBopbl. PacTBOpUMOCTS BelllecTB B Bojie. MaccoBasi o1 BENIeCTBa B pacTBOpeE.

2.4

Knaccudukanus neopranmueckux coeauneHuid. Oxcuapl. Kinaccugukanus OKCHIOB: CoiIe00pa3yromue
(ocHOBHBIE, KUCIIOTHBIE, aM(oOTepHbIe) U HecosneoOpasyromue. Homenknatypa okcuaoB. dusndeckue
CBOMCTBA OKCHUJOB.

2.5

OcHoBanus. Krnaccudukanusi OCHOBaHMIA: IMIENOYM U HEPaCcTBOPHUMBbIE OCHOBaHMA. HoMeHKIaTypa
ocHoBaHuii. dusnyeckue CBOMCTBA OCHOBAaHMI.

2.6

Kucnotel. Knaccugpukanus xucnor. HomenxnmaTypa kuciaoT. Pu3nyecKHe CBOWCTBA KUCIOT. Psn
akthBHOCTH MeTauoB H.H. bekerosa.

2.7

Conu. Homenknatypa coneil. @u3zndeckre CBOHCTBA COJEH.

2.8

I'enernyeckas cBs3b MCXK Y KJlacCaMH HCOPraHNUYCCKUX COG,Z[I/IHCHI/II\/’I

2.9

XVWMUYECKAH OJKCIIEPUMEHT: KauyeCTBEHHOE ONpejielieHue COACp)KaHWUsS KHUCIOpoJa B BO3IYyXeE,
MoTy4eHne, COOMpaHue, paclio3HABAaHKUE U U3yUCHHUE CBOWCTB KUCIOPO/Ia, HAOII0ACHE B3aUMOICHCTBHS
BEIIECTB C KMUCIOPOJIOM U YCIIOBHSI BOSHUKHOBEHUS M MPEKpalleHus TOpeHus (TIokapa), 03HAKOMJICHHUE C
o0pa3ilaMu OKCHJIOB M OIHMCAaHWE WX CBOWCTB, MOJydYeHUE, COOMpaHHE, paclo3HABaHWE U HM3YYCHHE
CBOMCTB BOJlopojia (TopeHue), B3amMojneiicTBue Bogoponma ¢ okcuaoMm Mmeau(Il)  (Bo3aMoxkHO
WCIIONIb30BAHME  BHUJICOMATEPUANIOB), HAONMIOJCHWE 00pa3loB  BEMIECTB KOJWYECTBOM | MOJb,
HCCIIeIOBaHNE OCOOEHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPHMOCTHIO, MPUTOTOBIICHHE
pPacTBOpPOB C OMpEAENEHHONM MAacCOBOW JOJEH PACTBOPEHHOTO BEIIECTBA, B3aWMOJAEWCTBHE BOJIBI C
MeTaJlaMu (HATpUeM U KaiblieM) (BO3MOXXHO HCIIOJB30BAHUE BUICOMATEPHANIOB), OINPEACICHHE
PacTBOPOB KHUCIIOT U IIEJIOYEH C MOMOIIBI0 MHIWKATOPOB, MCCIICAOBAHHE OOPA3IOB HEOPraHUIECKIX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOAECHHE M3MEHECHUS OKPACKH WHIWKATOPOB B PACTBOPAX KUCIOT U
mienoyei, u3ydeHue B3aummopaencTBus okcuma Memu(ll) ¢ pacTBOpOM CEpHOM KHCIIOTHI, KHUCIOT C
MeTaJlaMH, PEaKIUil HeWTpalu3alud, MONTyYeHHe HEepacTBOPHMEIX OCHOBAHHUI, BBITECHCHHE OIHOTO
MeTajyla APYTUM U3 PacTBOpa COJH, PEIICHHE SKCIHePUMEHTANBHBIX 3amad 1o Teme «Baxuelimme
KJIACCHI HEOPTaHUIECKIX COCTITHEHUID

[lepnonnueckuii 3akoH u [leproanueckas cucrema xumudeckux anemeHToB .M. MeHneneesa.
CtpoeHrie aTOMOB. XUMHUYECKas CBs3b. OKNUCIUTETLHO-BOCCTAHOBUTEILHBIE PEAKIINN

3.1

[lepBBIe TONBITKH KIACCH(PUKAIIMN XUMHUCCKAX dJIeMEHTOB. [I0HATHE O TpyImax CXOTHBIX AJIEMEHTOB
(1IenouHble M IIEIIOYHO3EMENbHBIE METajllbl, TraJoreHbl, MHEpTHbIE Tra3bl). OJIEMEHTHl, KOTOphIE
00pa3yroT aMm(oTepHbIe OKCUABI U THAPOKCHTBI

3.2

Ilepuognuecknii  3akoH. Ilepuonuueckass cucrema xumuueckux anemeHToB JI.W. Menaeneesa.
KopoTkomnepronHas v aauHHONEpHOAHAs (GopMbl TlepHoarveckoil CHCTEMBI XUMHUYECKUX 3JIEMEHTOB
J.W. Menneneesa. [leprnoas! v rpynmsl.
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Kog,

3.3

MpoBepaeMbii 3N1eMEHT COAEPKAHUA

XuMHYECKUH SKCICPUMCHT: U3Yy4YCHUEC O6p33HOB BCHICCTB MCTAJJIOB M HEMCTAJLIIOB, B3aMMOJICHCTBHUE

TUAPOKCH A IUHKA C paCTBOpPAMH KUCJIOT U HICJ'IO‘-ICI\/'I, MIPOBCACHUEC OIIBITOB

MPOBEPSIEMBIE HA OI'3 110 XUMHWHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM ITPOI'PAMMBI

Kopa nposepsaemoro
Tpe6oBaHuA

OCHOBHOI'O OBHIEI'O OBPA3OBAHMUS

MpoBepaemble TpeboBaHUA K NpeaMeTHbIM pe3ybTaTam 63a30BOro ypoBHA 0CBOEHUA OCHOBHOW 06pa3oBaTe/ibHOMM
nporpammbl OCHOBHOro obuiero o6pasoBaHua Ha ocHoBe PrOC

IIpencrasnenue:

11

0 TT03HABAEMOCTH SIBICHUH IPHPOABI, TOHUMaHHEe OOBEKTHBHOM 3HAYUMOCTH OCHOB XWMHUYECKOH HAyKH Kak OOJACTH COBPEMEHHOTO
€CTCCTBO3HAHMUS, KOMIIOHEHTa OOIIeH KyIbTyphl M IPAKTHYECKOM NEATCIFHOCTH YETIOBEKa B YCIOBHAX COBPEMEHHOTO OOIIECTBA;
[IOHMMAaHUE MECTa XUMHUHU CPEAU JPYTUX €CTECTBEHHBIX HAYK

1.2

O HaYYHBIX ME€TOHAaX ITO3HAaHHsA, B TOM YHCJIC SKCOCPUMEHTAJIbHBIX U TCOPETUYCCKUX METOAAX MCCICIAOBAHUA BCIIECCTB U U3YUCHUA
XHUMHYCCKHUX peaKuHﬁ; YMEHHUE UCIIOJIB30BAaTh MOACIIN IJIA OOBSICHEHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o chepax npodeccCroHANBHOI JeSTeNbHOCTH, CBSI3aHHBIX C XUMHEH U COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JIOCTHIKECHHSX
XUMHUYECKOH HAyKH, YTO IIO3BOJIMT OOYYaIOMUMCS paccMaTpuBaTh XUMHIO Kak cdepy cBoed Oymymieid mnpodeccroHaIbHOMI
JeATEeNbHOCTH M C/eNIaTh OCO3HAHHBIN BBIOOD XMMHHU Kak MpoHIBHOTO MpeaMeTa MpH Mepexoje Ha YPOBEHb CPEAHEro OOLIero
o0pa3oBaHus

Brnagenne cucremoil XUMHYECKUX 3HAHUM U YMEHHUE NPUMEHATH CUCTEMY XUMHUYCCKHUX 3HaHHfI, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHILIME XMMUYECKUE MOHATUA: XUMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BELECTBO, IPOCTOE U CIOKHOE BEILLECTBO, OAHOPOIHAS U
HEOJHOPOJHAsI CMECh, OTHOCUTENbHBIE aTOMHAsI U MOJIEKYJIIpHAs Macchbl, KOJMMYECTBO BEILLECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBINA
00BEM, OKCHJ, KHCJIOTa, OCHOBAHHWE, CONb (CPEHHsN), XUMUYECKas PEaklys, peaKlMyd COSHMHEHHS, PEaKIMH Pa3IoOKCHUS, PeaKIuu
3aMEIICHsI, peakuu 00MeHa, TEIUIOBOH 3(h(EeKT peakun, SK30- U SHAOTEPMUIECKHE PEAKIMH, PaCTBOpP, MAcCOBAsl IO XUMHUIECKOTO
3JIEMEHTAa B COSAMHEHUH, MAacCcOBasl J0JI1 U MPOLIEHTHAs KOHLIEHTpalsl BEIIECTBa B pacTBOPE, SAAPO aToMa, JIEKTPOHHBIN CIIOM aTtoMma,
aToMHasi OpOWTaNh, pagUyC aToMa, BAJICHTHOCTb, CTENEHBb OKHCICHHS, XUMHYECKas CBSI3b, AIIEKTPOOTPHLIATENHFHOCTB, MOJSPHAS
Y HETOoJIsipHasi KOBAJIEHTHAS CBSI3b, HOHHAS CBS3b, METANIMUECKAsl CBA3b, KPUCTAJUIMUECKas peliéTka (AaTOMHas, HOHHAs, METaJUInYecKas,
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Kog nposepsaemoro

Mposepaemble TpeboBaHMA K NPeAMETHbIM pe3yabTaTam 6a30BOro ypoBHA OCBOEHMA OCHOBHOW 06pa3oBaTesibHOM

TpeboBaHuA nporpammbi OCHOBHOTO o6uiero o6pasosaHus Ha ocHose ®roC
MOJIEKyJIsipHast), MOH, KaTUOH, aHHOH, JJIEKTPOJIIUT M HEIJIEKTPOJUT, SJIEKTPOTUTHUYECKAsl AUCCOLMAINS, peaKUU HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHbIE PEAKIMH, OKUCIUTENb U BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIEHUE, 3JICKTPOIN3, XUMMHUCCKOE
paBHOBecHe, 00paTUMbIE 1 HEOOPATUMBIE PEAKIUH, CKOPOCTh XUMUYECKOI peakiuu, kaTanuzaTop, I1/IK, koppo3ust MeTaios, CIIaBbl
22 OCHOBOIIOJIAraloIINe 3aKOHBl XMMHUH: 3aKOH COXPAHEHMsI Macchl, nepuojauueckuil 3axoH J[.J. MenzeneeBa, 3aKOH IIOCTOSHCTBA
' COCTaBa, 3aKOH ABOTa/Ipo
2.3 TEOPUM XUMHUH: AaTOMHO-MOJIEKYJIIPHAs] TEOPUs], TEOPUS JIEKTPOIUTUYECKON TUCCOLUALN
3 Biianenue ocHoBaMU XHUMHUYECKOW IPaMOTHOCTH, BKJIFOYAIOILIEH:
YMEHHE TPaBUIIBHO HUCIIOJIh30BAaTh W3YUEHHBIC BEIIECTBA U MaTepuabl (B TOM YHCIEe MUHEpalbHbIC yI0OPEHHUs, METAJJIbl U CIIJIaBHI,
31 IPOIYKTHl HepepabOTKH MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOJOB (YIJIs, MPUPOTHOrO rasa, HeTH) B OBITY, CEILCKOM XO3SICTBE,
' Ha TPOM3BOJCTBE M MOHHMAaHMUE 3HAUCHMS XHUPOB, OCITKOB, YTIEBOAOB JUII OpraHM3Ma 4YellOBEeKa; YMEHHE IPOrHO3UPOBATH BIUSHHE
BEIIIECTB ¥ XMUMUYECKUX IPOIIECCOB HA OPraHU3M YEIOBEKA M OKPYKAIOUTYIO IIPHPOIHYIO CPEIY
3.2 YMEHHE HHTEIPUPOBATh XUMUYECKHE 3HAHHS CO 3HAHUSIMU JAPYTUX YICOHBIX MPEAMETOB
33 HaJM4Ke OMbITa paboThl ¢ Pa3IMYHBIMU HCTOYHUKAMH WH(OPMAIINH 110 XUMHHU (HaydHasl ¥ HAyYHO-TIOMYJIIpHAS JJUTEPaTypa, CIIOBaPH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE OOBEKTHBHO OLEHHBATH HMH(POPMAIIMIO O BEIIECTBAX, HMX MPEBPAIICHUSIX W IPAKTUYECKOM IPHUMEHEHHH W YMCEHHE
' WCTIOJIB30BATH €€ IS PEIIeHNs yaeOHO-TI03HABATEIBHBIX 3a1a4
4 Brnanenne ocHOBaMH HMOHATHIHOTO anmapaTa U CHMBOJIMYECKOTO SI3bIKa XMMHH JUISL COCTABICHUS (HOPMYJT HEOPraHWYECKUX BELICCTB,
YpaBHEHUI XMMHUYECKIX PEaKIuii; ocHOBaMU XxuMu4eckoil HomeHKIaTypbl (IUPAC u TpuBHaibHOR)
YMeHne OOBSCHATH CBA3b MOJOXKEHHs dneMeHTa B Ileprommdeckoll cucTteMe C YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
5 XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsja s1pa, oOIlee YHUCIO 3JIEKTPOHOB), pacCIpeelIeHUEM 3JICKTPOHOB IO 3HEPreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOIOB, KAIUS M KaJIbIIUsI
[IpencraBienrie 0 MEPUOAMYECKON 3aBHCHMOCTH CBOWCTB XHMHYECKHX ODJIEMEHTOB (PaaWyc aToMa, 3JIeKTPOOTPHIATENFHOCTD),
6 MIPOCTHIX M CIIOJKHBIX BEIIECTB OT MOJIOKEHIS 37ieMeHToB B [leprnoandeckoil cucteMe (B MalbIX IMEpUOJax U TTIABHBIX MTOATPYIIIAX) U
AIIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmeHue KiaccupuInpoBaTh:
7.1 XAMAYIECKHE DIIEMEHTHI
7.2 HEOpPraHWYECKHE BEIIECTBA
7.3 XUMHUYECKUE PEaKITUH
8 YMeHue onpenensiTh:
8.1 BaJICHTHOCTB M CTEIICHb OKHCIICHHSI XHMUYECKHX 3JIEMEHTOB, 3apsiI HOHA
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Kog nposepsaemoro

Mposepaemble TpeboBaHMA K NPeAMETHbIM pe3yabTaTam 6a30BOro ypoBHA OCBOEHMA OCHOBHOW 06pa3oBaTesibHOM

TpeboBaHuA nporpammbl OCHOBHOro obuiero o6pasosaHus Ha ocHose ®IrOC
8.2 BHJ] XUMUYIECKOHN CBSI3U U TUI KPUCTAIUTHYCCKON CTPYKTYPhI B COSIMHEHISIX
8.3 XapakTep Cpe/ibl B BOMHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHA)
8.4 OKHUCIIUTEh U BOCCTAHOBUTEb
9 YMeHue XxapakTepru30BaTh GU3NUCCKIE M XMMUYECKHE CBOMCTBA!
9.1 MPOCTHIX BelIecTB (KUCIOPOl, 030H, BOAOPOA, TpaduT, ajaMas, KpeMHHUH, a30T, (hocdop, cepa, XJI0p, HATPHMA, KaJllii, MarHUH, KaJIbIHH,
' AJIFOMUHUIA, KeJe30)
CJIOKHBIX BCHICCTB, B TOM YHCJIC UX BOJAHLIX PACTBOPOB (BO}]a, aMMHakK, XJIOpoBOAOpPOd, CEPOBOAOPOJ, OKCHUIABI U TUAPOKCHUbI
9.2 metaiuioB [-1TA rpynn, amromunus, menu (1), nuaka, sxenesa (11 u III), okcuapr yriepona (I1 u IV), kpemuus (IV), azora u gocdopa
(IT u V), cepst (IV u VI), cepuucras, cepHasi, a30THCTas1, a30THasi, pocopHas, yronbpHasi, KpeMHHEBas KHCIOTa M UX COJIH)
9 3 MPOTrHO3UPOBAThL U XapaKTEPU30BATDH CBOMCTBa BCHICCTB B 3aBUCUMOCTU OT HUX COCTaBa U CTPOCHUA, IMPHUMCHCHUEC BCIICCTB B
' 3aBUCUMOCTH OT UX CBOﬁCTB, BO3MOXXHOCTb IMMTPOTCKaHUA XUMHUICCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCJIOBUAX
10 YMeHue coCTaBIsITh MOJIEKYJISIPHbIE U NOHHBIE YPaBHEHUS peaKluii, B TOM YHCIIE!
10.1 peaxIuii HOHHOro OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIuit
10.3 WJUTIOCTPUPYIOIIMX XUMUYECKHE CBOMCTBA M3YYCHHBIX KI1acCOB (TPYI) HEOPraHUYECKUX BEIECTB
10.4 MTOJITBEPHKTAIOIIUX TCHETUIECKYIO B3aUMOCBS3b MEXKTy HUMHU
11 YMeHue BBIUUCIIATH (TIPOBOIUTE PACUETh):
111 OTHOCHTENBHYIO MOJEKYISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO JOMI0 XHMHYECKOTO HIEMEHTA B COCIMHEHIN
11.2 MacCOBYIO JIOJTIO BEIIECTBA B pacCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM I'a30B
114 10 YpaBHEHUSM XUMHUECKUX PEaKLUil 1 HAXOAUTH KOJMIECTBO BEIIECTBA, 00BEM M MacCy PeareHTOB HIIH MTPOTYKTOB PEaKIIUU
12 Brnanenwue (3HaHWE OCHOB):
121 OCHOBHBIMH METOJIaMH HAYYHOI'O TO3HaHUs (HaOMIoneHne, N3MEepeHne, IKCIIEPUMEHT, MOIACIHPOBAHIE) MIPH H3YUICHUH BEIIECTB U
' XAMWYIECKHX SBIICHUN; YMEeHHE c(hOPMYITHUPOBATE MPOOIEMY U TPEIUIOKUTH ITYTH €€ PeIIeHHs
12.2 Oe3omacHoOi paboThl C XUMHYECCKUMU BEIECTBAMH, XUMHUECKOW TTOCYIOH 1 J1ab0opaTOpHBIM 000pYI0BaHHEM
MpaBWIaMHi 0€30MacHOTO OOpaIIeHUs] C BEIIECTBAMH, WCIIONB3YEMBIMH B MOBCETHEBHOW >KU3HH, MPaBUIAMH TIOBEICHUS B LEISIX
12.3 cOepeskeHHUs 370POBBSI M OKPYXKAIOWIeH MPHUPOITHON Cpenpl; MOHWMaHWEe Bpeda (OIMacHOCTH) BO3JACHUCTBHS Ha JKUBBIC OPraHU3MEI
OIpeneNnEéHHBIX BEIIECTB, CIIOCOO0B YMEHBIICHHS U MTPEAOTBPAIICHHS X BPEIHOTO BO3JCHCTBHS
13 Hanmane mpakTHYeCKIX HABBIKOB IIAHUPOBAHUS W OCYIIECTBICHHS CIEIYIONIIX XUMAYECKUX dKCIIEPHMEHTOB!
131 W3yYCHWE W OIHCaHWE (PU3MYSCKUX CBOWCTB BEHIECTB; O3HAKOMIICHHE C (DU3MYCCKIMH ¥ XUMHYCCKUMH SIBICHUSMHU;, OIIBITHI,

24



Kog nposepsaemoro

Mposepaemble TpeboBaHMA K NPeAMETHbIM pe3yabTaTam 6a30BOro ypoBHA OCBOEHMA OCHOBHOW 06pa3oBaTesibHOM

TpeboBaHuA nporpammbi OCHOBHOTO o6uiero o6pasosaHus Ha ocHose ®roC
WJUTIOCTPUPYIOIIUE MPU3HAKY IPOTEKAHUSI XMMUYECKUX peaKiuit
13.2 U3y4YeHHE CIIOCOOOB pasielIeHus: cMecel
133 MOTy4eHHE KHUCIOPOAa U M3yUYEeHHE ero CBOICTB; MONydeHHE BOJOPOJA M M3YUEHHE €0 CBOMCTB; MOIY4YEHHE YIJIEKUCIOro rasa u
' U3y4YEeHHE €T0 CBOMCTB; MOMyYeHNE aMMHUaKa U U3yUCHHE €r0 CBOMCTB
13.4 IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM [10JI€l paCTBOPEHHOIO BEIIECTBA
135 NpUMEHEHHE WHAMKATOPOB (JIaKMyca, METHIIOpaHXa U (GeHondTranenHa) uisi OnmpeaeTeHns XapakTepa cpeabl B pPacTBOpax KUCIOT U
' 11eI049en
UCCIICJIOBAaHNE M ONHCAHWE CBOWCTB HEOPTaHWYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB; M3YUCHHE B3aMMOJCHCTBHS KHCIOT C METajUlaMy,
13.6 OKCHJIaMH METAJJIOB, PACTBOPUMBIMU U HEPACTBOPHUMBIMU OCHOBAHHAMHU, COJIIMU; ITOJTYYCHHUEC HEPACTBOPUMBIX OCHOBaHI/Iﬁ; BBITCCHCHHEC
OIIHOTO MeTajljIa PyTHM U3 PacTBOpa COJM; UCCIEJOBAHNE aM(OTEPHBIX CBOMCTB TMAPOKCHIOB AFOMUHHS H IIITHKA
13.7 PEIICHUE OSKCICPUMCHTAJIbHBIX 3aJa4d IO TEMaM: «OCHOBHBIEC KJIACCHI HCOPraHn4eCKux COGHHHGHHﬁ»; «aﬂeKTpOJ'[I/ITI/I‘{CCKaH
' JHccoranusy; « BaxHelmme HeMeTaluTbl U UX COSANHEHUD); « BaykHeH e MeTayuIbl M MX COCIMHCHIISDY
XMUMUYECKHE SKCIICPUMEHTHI, WIUTIOCTPUPYIOIINE TNPHU3HAKK IPOTEKAHUS pPEaKIMi HMOHHOTO OOMEHA; KayeCTBEHHBIC PEaKIHU Ha
13.8 MPUCYTCTBYIOIME B BOJHBIX pPACTBOpPax HOHBL: XJIOpUA-, OpoMua-, moaund-, cyibdart-, docdar-, kapOoHAT-, CHIMKAT-aHUOHEI,
THIPOKCHU-UOHBI, KATHOHBI AMMOHHS, MarHus, KaJbIus, ATFOMHHUS, jkenesa (2+) u xxenesa (3+), meau (2+), nuHKa
14 Ymenue:
141 MIPEACTABIATh PE3YyNbTaThl KCIEPHMEHTa B (popMe BBIBOAOB, JOKA3aTENbCTB, TPa(UKOB M TAOIMI[ M BBIIBIATH SMIHPHUYECKUE
' 3aKOHOMEPHOCTH
14.2 YCTaHABIHMBATH CBSI3M MEXIY PEabHO HAOMIOZaEMBIMH XUMHUYCCKUMH SBICHHSAMH M IPOIECCAMH, NPOUCXOAANINMU B MakKpo- H

MUKPOMHUpE, O0BSICHATH IPUIHMHBI MHOT00Opa3Hsl BEMIECCTB
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HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE I10

XM

Kopa MpoBepAeMbii 31eMEHT cogepKaHUA
1 HepBOHaqaanme XUMHNYCCKUEC ITOHATHUA
1.1 Uuctele BenjectBa 1 cMecH. CriocoObl pasesieHus cMeceit
1 2 ATOMLI 158 MOJ'IeKyJ'II)I. XI/IMI/I‘IGCKI/IC 3JICMCHTHI. CI/IMBOJ'II)I XUMHUUYECCKUX DJICMCHTOB. HpOCTI)Ie U CJIOKHBIC
' BEILIECTBA.
1.3 Xumuueckas ¢popmyna. BaJeHTHOCT aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTeNeHb OKUCIICHUS
14 3aKoH MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHASI aToMHass Macca. OTHOCHUTEIbHAS MOJICKYIISIpHAS
' Macca. MaccoBas J0JIs1 XUMHYECKOro 3JIEMEHTa B COEIUHEHU U
15 KonmuectBo BemectBa. Mons. Monspaas mMacca. MoisipHbIii 006EM ra3oB. B3amMocBs3b KonmuecTsa,
' MAacCCBhI M YMCJIa CTPYKTYPHBIX €IMHHULL BEIIECTBA
16 du3nveckue U XUMUYECKUE SBJICHUS. XUMHUECKas peakius 1 e€ MpU3HaKU. 3aKOH COXPaHCHHS MacChl
' BenecTB. XMMHUYECKHE YPAaBHEHUS
5 [Mepnomnueckuit 3akoH u Ilepuogmueckast cucrema xumuueckux osiemenToB JI.M. Menneneesa.
CtpoeHune aToOMOB
91 [Teprogmueckuit 3akoH. [lepuonnueckas cucrema xumudeckux smementoB .M. Menneneesa. [lepuoapt
' Y Tpynmbl. OU3NYECKUI CMBICIT IIOPSKOBOIO HOMEpPa, HOMEPOB IEPHOA U TPYIIIHI 3JIEMEHTa
99 Crpoenne atomoB. CoctaB aTOMHBIX siiep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 000JIOYEK
' aToMOB TiepBbIX 20 xuMuueckux 3nmeMeHToB [lepuonndeckoii cucrems! J[.11. Menaeneena
3aKOHOMEPHOCTH B HW3MEHCHHWH CBOWCTB XHMHYECKHX O3JIEMEHTOB IIEPBBIX TPEX TEPUONOB, KallWs,
93 KaJIbIUs (pagnyca aTOMOB, 3JIEKTPOOTPUIIATEILHOCTH, METAJUTMUECKUX W HEMETAJJIMYECKUX CBOWCTB) M
' WX COSJAMHEHUH B COOTBETCTBUU C IMOJIOKECHUEM DJIEMEHTOB B [lepromndeckoii cucteMe U CTpOSHHEM HX
aTOMOB
3 CTpocHHeE BelIecTBa
31 Xumuueckass CBs3b. KoBanieHTHass (MONApHAsS W HEMONSAPHAS) CBS3b. OJIEKTPOOTPHULIATEIHLHOCTh
' XHMHYECKHX dJIeMeHTOB. MonHas cBa3s. MeTtayuimmdeckas CBI35b
32 THIBI KPUCTAIMYECKUX PEIIETOK (aTOMHAs, HOHHASI, METAJUTHIEeCKasi), 3aBUCUMOCTh CBOIMCTB BEIIECTBA

OT THUIIA KpHCTaJ'IJ'IH'—IeCKOﬁ peLHéTKI/I 1 BUJIa XUMHUYECKOM CBSI3U
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Kog MpoBepsaeMblii 3n1eMeHT coaepKaHuA
4 BaxxHeiinme npeacTaBUTENN HEOPraHWYECKUX BellecTB. HeMeTamisl U uX COoemuHEeHus. MeTauisl U uxX
COCTUHCHUS
Knaccudpukanuss W HOMEHKIATypa HEOPraHMYECKUX COCAMHCHUN: OKCHIOB (cojeoOpa3yromime:
41 OCHOBHBIE, KHCJIOTHBIC, aM(OTEpHBIC) U HECoIeo0pasyroline; OCHOBAHUH (IIENOYN U HEPaCTBOPUMBIC
' OCHOBaHWMsI); KUCIOT (KHCIOPOJCOACPKANINE U OCCKUCIOPOAHBIC, OMHOOCHOBHBIC M MHOTOOCHOBHBIC);
coneii (CpeTHUX U KUCIIBIX)
42 dusznyeckne U XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIIECTB-HEMETAUIOB: BOAOPOA, XJIOpa, KHCIOPO.a,
' cepsl, a30ta, Gpocdopa, yriaepoaa, KpeMHUS
4 3 dusnueckrue U XMMHUYECKHE CBOMCTBA IMPOCTBHIX BCHICCTB-MECTAJUIOB: JIMTUA, HATPpUA, KaJvsd, MarHusa U
' KaJIBIMs, aJIFOMUHUS, JKeNe3a. DIEeKTPOXUMHUYCCKUH psijl HAPSHKEHUI METaJIOB
44 dusznyeckne W XUMHYSCKAE CBOMCTBAa BOJOPOHBIX COCAMHCHHWH HEMETAJIOB: XJIOPOBOIOPOJA,
' CEpPOBOIOPOJIA, AMMMAKA
45 dusnyeckne W XHMHYCCKME CBOWCTBAa oOkcumoB HemeramwioB: cepel  (IV, VI), asora(Il, 1V, V),
' dbochopa(lll, V), yrnepona(ll, IV), kpemuans(IV). [lonydueHne okCHI0B HEMETAIIIOB
46 Xumuyeckre coiictBa okcuaoB: MetauioB IA-IIA rpymm, tuaka, memu(I) u sxenesa(Il, ). TTonydenue
OKCHJIOB METAJUIOB
47 XuMHYECKHEe CBOMCTBA OCHOBAHMH M aM(OTEPHBIX THAPOKCUAOB (Ha MPHUMEPE THAPOKCUIOB ATIOMUHHS,
' xesesa, TuHKa). [lomyuenne ocHoBaHMH 1 aM(OTEPHBIX THAPOKCH OB
OO0mue XMMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOIHOH, CEPOBOIAOPOIHOM, CEPHUCTOH, CEPHOM,
4.8 a30THOM, (ochopHOM, KpeMHHEBOH, yrombHOW. OcoOble XUMUYECKHE CBOHCTBA KOHIICHTPHUPOBAHHOM
CEpHOI 1 a30THOM KucnoT. [lomydenne Kucior
4.9 OO0mue XMMIYECKUE CBOMCTBA cpeHuX coneld. [lomyuenue comneit
410 [omyuenme, coOupaHue, pacmo3HABaHME BOIOPOAA, KHCIOPOAA, aMMHAaKa, YIJEKHCIOro ras3a B
' 71a60paTopUn
411 [omydenne amMMmaxa, CepHOH M a30THOH KHCIOT B IPOMBINUICHHOCTH. OOIIHe CIIocOOB MOTyYeHUs
' METAJLJIOB
412 ['eHeTnyeckas CBS3b MEXKY KJIacCaMU HEOPTraHWYECKUX COSTMHCHUN
5 XHAMUYECKHE PEaKkIiuu
Knaccugpuxanus XuMIdecKUX peaknuii 0 pa3InIHbIM IIPU3HAKAM: 110 YUCIY ¥ COCTaBY YYACTBYIOIIUX B
5.1 peaKIuU BEIIECTB, 1O TEIUIOBOMY J(PQeKTy, M0 H3MEHEHHIO CTENCHEH OKUCICHHS XHMHYECKIX
JIIEMEHTOB
5.2 TeruoBolt 2(hEKT XUMHUECKOH pPEaKINH, TEPMOXUMHUYCCKAE YpPaBHEHHUS. JK30- U DHIOTCPMHUYCCKUE
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Kog MpoBepsaeMblii 3n1eMeHT coaepKaHuA
peaknuu. TepMOXUMIYECKHE YPaBHEHHUS
53 OKUCITUTENbHOBOCCTAHOBUTENbHBIE peakiny. OKUCIUTETN U BOCCTAHOBHUTENHU. [IpOIiecchl OKHCICHUS U
' BOCCTAHOBJICHHUS. DIICKTPOHHBIN OaJlaHC OKUCINTEILHOBOCCTAHOBUTEIILHON PeaKIuu
5.4 Teopust 3JICKTPOTUTHYECCKON Juccolanui. KaTHOHBI, aHHOHBI. ODJICKTPOIUTHI M HEIJICKTPOJIHTHL
' CuibHBIC | clla0bie 31eKTponuThl. CTEICHDb AUCCOIMAITUH
55 Peakruu noHHOrO OOMeEHa. YCIOBHS MPOTEKAHUS PEaKIMi MOHHOrO OOMEHa, MOJHBIC M COKPAIIEHHBIC
' HMOHHBIE YpaBHEHMsI peaklui
6 XUMHSI U OKpyXkKaroas cpeaa
6.1 BermiectBa u Marepuasbl B NOBCCIHCBHOW JKHU3HHU 4eENOBeKa. be3omacHoe HCMONb30BaHUE BEIICCTB H
' XMMUYECKHX peakuuii B Jaboparopuu u ObITY. [lepBast moMoIs NPU XUMHUECKUX OXKOTaX U OTPABICHUSIX
XUMHYECKOe 3arpsA3HEHHE OKpY)Kaomed cpeabl (KUCIOTHBIC IOXKAM, 3arps3HEHHE IOYBBL, BO3LyXa M
6.2 BOIOEMOB), crtocoObl ero mpexoTBpamenus [IpenensHas momycrumas koHueHTpanus Bemiects (ITJIK).
' Poib xuMHM B peIICHHHM SKOJOTHYCCKHX MpoOsieM. YCHICHHE MapHUKOBOro 3¢ ¢eKTa, paspyllicHHe
030HOBOTO CJIOSI
[Ipumenenue cepsl, as3ota, ¢ocdopa, yriaepona, KpeMHHS W HX COCOUHEHUH B OBITY, MEAWIIMHE,
6.3 MPOMBIIIUIEHHOCTH M CEIICKOM XO3siicTBe. llpMMeHeHWe MeTauioB W CIDIaBOB (CTajib, YYTYH,
' TIOPATIOMUHHHN, OpoH3a) B OBITY M NMPOMBIIIICHHOCTH MX coeauHeHHH. [IoHATHE 0 KOPPO3UH METaJIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI HX OT KOPPO3HUU
6.4 [IpupoaHbIe UCTOYHUKH YTIIEBOJOPOOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX TepepaboTKH
' (6eH3MH), WX POJIb B OBITY ¥ MPOMBIIIIIICHHOCTH
[epBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX BEMIECTBAX KaK O COSAMHEHUSX yriepona (MeTaH, 3TaH, STHIICH,
6.5 alleTHJICH, 9TaHOI, TJMIEPHH, YKCycHas Kuciora). [IoHATHe 0 OMOJOrMYecKr BaXKHBIX BEIIECTBAX: JKHPAX,
OenKax, YrieBoIax — M MX POJIH B JKH3HH YEJIOBEKa
7 Pacuérer:
7.1 o opMysiaM XUMUYIECKUX COCTMHCHHI
7.2 Macchl (MacCOBOI) TOJM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 10 XUMHUYECKUM YPaBHEHUSIM
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA30BATEJIbHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

7 KJACC

Xumus. 7 kinacce/I'abpuensa O.C., Octpoymos WU.I'., CnankoB C.A., AkimonepHoe o60miectBo «M3narenscTBo «IIpocBenienney;

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIS

1. B momomp mkonpHOMY yuntemo. M. 0. I'opkoBenko «Iloypounsie pazpadotku no xumun K yaeOnukam: O. C. I'abpuensna; H. M. Conunna, M. I1.
Camuna; I'. E. Pymsurnca, ©. I'. @enpamanay 8-9 kiacc. «Bako», Mocksa 2005 T.

2. B momomps abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusy». [locobue a1 mMKOTLHUKOB CTAPIINX KJIACCOB U MocTymnaromux B BY3bl1.
Hpoda, Mocksa 2005 r.
3. 'abpuensu O.C. IIporpamma kypca xumuu s 8-11 kiraccoB o0meoopazoBaTebHBIX yupexacanii. — M.: Jlpoda;

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

1) https://resh.edu.ru/subject/29/8/
2) https://interneturok.ru (8 xacc)

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIbHOI'O ITPOIECCA

YYEBHOE OBOPYJOBAHHUE

I)Texanueckue cpeacTBa 0OydeHHUS:
2. [lepcoHanbHbIA KOMIIBIOTEP
3. Kosionku

OBOPYJIOBAHMUE JIUIAA TPOBEAEHUSA ITPAKTUYECKHUX PABOT

Y4eOHo-npakTH4Yeckoe U yueOHo-1adopaTopHoe 000pya0BaHKE
1) ITpuGopbl, HAGOPHI MOCYIBI U JTA0OPATOPHBIX MPHHAIICKHOCTEH UIT XUMUYECKOTO 3KCIIEPUMEHTA
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