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MyHununajabHoe Ka3éHHoe 00ueo0pa3oBaTeibHOE YUpPeKIeHne

ITanuupeBcKasi CpeIHAs HIKO0JIa

PACCMOTPEHO YTBEPXJIATO

Ha 3acenanuu MC JMpeKTop MIKOJIbI
[IpoTokonNel M.N.Bsrorosa
Ot «30» aBrycra 2023 [Tpuka3z Nell5 ot 30.08.2023

[TpunoxeHne K OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMe OCHOBHOTO
ob1iero oopazoBanusi, peanusyrouiein ®I'OC OO0

Pabouasi nporpamma

HanmeHnoBanue yueOHOTO npeamera: Xumus

Knacc:8

YpoBeHsb 00111eT0 00pa3oBaHUs: OCHOBHOE 00111ee 00pa3oBaHue.

Yuurens: AupanersH [ asne JlaBpeHTOBHA.

KonuuecTBo 4acoB 1o yueOHOMY IUIaHy; Bcero 68, B Heneo 2 yaca.

[InaHnupoBaHue coctaBiaeHo Ha ocHOBE: OCHOBHOM 00pa30oBaTEIbHOM
MIPOTPaMMbl OCHOBHOT'O 00I111eT0 00pa30BaHUsI MyHUIIUTIAILHOTO
Ka3€HHOro 0011Ie00pazoBaTebHOr0 yupexaeHus Ilannupesckas CII.

VYuebnuk: O.C.I'abpuensH. —Xumus 8 KJacc.
ba3oBbIil ypoBeHb: YUEOHUK 171 00111€00pa30BaTEIbHBIX YUPEHKICHUM. -
8- e m31.,-M.:[Ipoda,2019r-287,c:mn.-(Poccuiickuii yaeOHUK).
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I[HosicuuTeIbHAS 3aNIMCKA.

PaGouast nporpamma no yuyeOHOMY npeaMery «Xumusi» IS 8 Kiacca
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU

1.denepanbHOTO TOCYAAPCTBEHHOTO 00PAa30BaTENBHOTO CTaHIApTa

ocHOBHOTO 00111eT0 00pazoBanus (IIpuka3z Munobpuayku Poccuu ot

17.12.2010 Ne1897 (pen. ot 31.12.2015)

2. ®OIT OO0, yTBepxkaeHHbIN npukazoM Munmpocsemenus ot 16.11.2022

r. Ne993

3. OcHOBHO# 00pa3oBaTeILHON MPOrPaMMBbl OCHOBHOTO OOIIIETO

ob6pazoBanust MbOY Mnuzenckas CII Ne2

4. YuebHoit nporpammbl «Xumus. 8 kimace» Coct.JI.U.Acanosa.-

M.:BAKO,2016.

5. [IpumepHoii nmporpammel BocuTanus, 2020

[Iporpamma opueHTHpoBaHa Ha rcnoiab3oBanue yueonuka O.C.["abpuensH.
Xumust. 8 kiacc. ba3oBbiil ypoBeHb: YUeOHHK 1J1 00111€00pa30BaTEIbHBIX
yapexaeHuii- 2-e uza.-M. : Ipoda.- 2013r.

OcHOBHBIE MM TIPEJIaraeMoro Kypca sBIIsFOTCS:

- MaTEPUAIIBHOE €IMHCTBO BEILIECTB OKPYKAIOLIEr0 MUPA, UX TECHAs
IeHETUYEeCKas CBA3b;

- I03HABAEMOCTD BEILIECTB U 3aKOHOMEPHOCTEN POTEKAHUSI XUMUYECKHAX
peakuii4

- KOHKPETHOE XUMHUYECKOE COEIMHEHUE KaK 3BEHO B HENPEPBIBHOM LIETIH
IIPEBPAILEHUN BEUIECTB, YYACTBYIOLIEE B KPYTOBOPOTE XUMUYECKHUX FJIEMEHTOB H
XHUMHYECKOM 3BOIIOLINY;

-B3aMMOCBSI3b HAYKU U MIPAKTUKH; TPEOOBaHUS — ABMXKYLIAsl CUJIa HAYKH,
yCIIEXU MPAKTUKU 00YCIOBIEHBI JOCTHKEHUSIMHU HAYKH;

- Pa3BUTHE XUMHWYECKON HAYKH U XMUMM3ALMsl HAPOIHOIO XO3SIMCTBA CIIyKaT
MHTEepecaM 4eIoBeKa M 00IEeCTBa B IIEJIOM.

N3ydyenne XMMHM B OCHOBHOM IIIKOJIE HAIlPpaBJICEHO Ha JOCTH)KEHHUE
CHEAYIOIINX LeJIen:

- OCBOEHHE BaXHEHMIINX 3HAHUI 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH,

XUMHUYECKON CUMBOJIMKE;

- OBJAJCHUE YMEHMUSIMHU HAONIOAATh XWMHUYECKHE SIBICHUS, MPOBOAUTH
XUMHYECKUN OJKCIIEPUMEHT, MPOU3BOAUTH PACUEThl HA OCHOBE XHMHYECKHX
(bopMyI1 BEIIECTB M YPABHEHU XUMUYECKUX PEAKIUN;

- pa3BUTME T[O3HABATEJIBHBIX  HMHTEPECOB WM  HHTEIUIEKTYaJbHBIX

CIOCOOHOCTE B Tpolecce NPOBEACHUS XHMHUYECKOTO JKCIIEPHUMEHTA,

CaMOCTOSTENIbHOTO  MNPUOOPETeHHMs]  3HAHUM B COOTBETCTBUM  C

BO3HUKAIOIIMMU KU3HEHHBIMU TOTPEOHOCTIMU;

- BOCIIUTaHHE OTHOUICHHSI K XUMHUU KaK K OJHOMY U3 (yHIaMEHTaIbHbIX

KOMITOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY O0IIEUeTIOBEUECKON KyIbTYypHI;

- IPUMEHEHHE MOJTyYE€HHBIX 3HaHUN U YMEHUH 1711 6€301acHOTO0

HCIIOJIb30BaHUs BEUIECTB U MAaTEPHUAIIOB B OBITY, CETLCKOM XO341CTBE U Ha

ITPOU3BOJICTBE, PEIICHUS IPAKTUYECKUX 33/1a4 B IIOBCEHEBHON KU3HU,



MpEaYNpPEKICHUS IBICHUM, HAHOCSIIUX BPE 3J0POBbIO YEIOBEKA U
OKpY Xalolllen cpeje.

@opmbl OpraHuzanuu 00pa3oBaTeIbHON AesITeILHOCTU: (DPOHTANIbHAS,
WHUBUTyalIbHASL, TPYIIIIOBAS.

Texymuii KOHTPOJIb IPOBOJIUTCA B BUJIE CAMOCTOSITEILHBIX, TECTOBBIX,
KOHTPOJIbHBIX U MPAKTUYECKUX PabOT, YCTHBIX U MUCbMEHHBIX XUMHYECKUX
JTUKTaHTOB.

Pabouast mporpamMmma paccuntana Ha 2 yaca B HeJeNto (Bcero 68 yacon).
KOHTposBbHBIX padoT — 4, IpaKTUYECKUX padoT — S.

I[Inanupyembie pe3yabTaThl

JUYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE  PE3yJIbTaTbl  OCBOEHUS IMPOTPaMMbl  OCHOBHOTO  OOLIEro
o0Opa3oBaHus JOCTHUTalOTCsd B XOJ€ OOyYeHHs XUMUU B €IUHCTBE Y4EOHOH H
BOCIIUTATENBHON JleaTesibHOCTH OpraHu3alyyd B COOTBETCTBUM C TPAAULMOHHBIMU
POCCUHCKMMH COLIMOKYJIBTYPHBIMH M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOpPMaMHU TOBEACHHUS M CHOCOOCTBYIOT
poLeccaM CaMOINO3HaHMs, CaMOPA3BUTHS U COLIMATIM3ALNN 00yUYarOIIUXCSl.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UHCJIE B YACTH:

IIaTpuoTHYECKOr0 BOCIIUTAHUS

1) HEHHOCTHOTO OTHOILIEHUSI K OTE€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
M HAYYHOMY HACIEOUIO, TIOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOILECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

I'paaaHcKoOro BOCIUTAHUSA

2) TpeACTaBICHHS O COLMAIBHBIX HOPMaX U MPaBHIAX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIEAOBATEIbCKOW, TBOPYECKOW W JAPYTUX  BHUJAAX
JESTEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM JAESITENbHOCTU MpU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B Tpolecce JTOW Y4eOHOH JesATeNbHOCTH; TOTOBHOCTHU
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

I{leHHOCTH HAYYHOT'O MO3HAHUA

3) MHpPOBO33PEHUYECKUX MPEICTABICHUN O BEIIECTBE U XMMHUYECKOM pEaKIIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABJISIOIIMX
OCHOBY JIJIi IOHMMaHUSI CYIIHOCTH HAy4YHOW KapTHUHBI MUpa; MpEACTaBiICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;



4) no3HaBaTENbHBIX MOTUBOB, HAIIPABJICHHBIX HAa MOJyYEHHE HOBBIX 3HAHUU 110
XUMUH, HEOOXOUMBIX ISl O0BSICHEHUSI HAOII0aEMBIX MTPOLIECCOB U SIBJICHUN;

5) no3HaBaTeNbHONU, UHPOPMALIMOHHOMN U YUTATEIBCKON KyJIbTYPhI, B TOM YHUCIIE
HAaBBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOU
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeICTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

6) uHTEepeca K OOYYEHHIO U TMO3HAHHUIO, JHO003HATEIHLHOCTH, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa30BaHMIO, TPOEKTHOM W  HMCCIIEAOBATEIbCKOM
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHA OOydYeHHUS B
JIaTbHEHIIIEM;

®opMHPOBaHUS KYJbTYPbI 310POBbSA

7) OCO3HAaHMS UEHHOCTH S>KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHMS MOCIEACTBUU M
HENPUATHS BPEIHBIX IPUBBIYEK (YIOTPEOICHUS aJIKOr0JIsl, HAPKOTUKOB, KYpEHHUS]),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBUi OE30MACHOCTH TpU  OOpallleHHuH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

TpyaoBoro BocnuraHus

8) uHTEepeca K MPaKTUYECKOMY M3YUYEHHIO MPOQECCHil U Tpyda pa3IudHOro poja,
YBaXEHUE K TPyAYy U PE3yNbTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHEHMs MPEIMETHBIX 3HAHUI IO XUMHHM, OCO3HAHHOTO BbIOOpA
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOILIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN;
yCHEMmHON NpodheCcCUOHATBHON AESTENbHOCTA U Pa3BUTHSI HEOOXOIUMbBIX YMEHUM;
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANBHOU CPEJIE;

JKOJIOrMYeCKOro BOCIIMTAHUA

9) SKOJOrMYeCcKH UEIecOO0pa3HOro OTHOIIEHHS K NPHUPOAE KaK HCTOYHHKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUs LIEHHOCTH 3I0POBOr0 H
Oe3omacHoro obOpa3a KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY
¢uznyecKoMy M TNCHUXUYECKOMY 3JI0pPOBBIO, OCO3HAHMs IEHHOCTU COOJIOJCHMUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JTIOEH;

10) cocoOHOCTH TPUMEHSATh 3HAHUS, TOJy4aeMble MPH U3YUCHUH XUMUU, JUIS
pELICHUsT 3a/1a4, CBS3aHHBIX C OKPYXKAIOLIECW MPUPOAHOW CPENOM, MOBBILIECHUS
YPOBHSI  9KOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aIbHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUs OCPEACTBOM METOJIOB XUMUMU;

11) SKOJOTMYECKOro MBIIUICHHUS, YMEHHS PYKOBOJCTBOBATHCSI UM B
[103HAaBaTEIbHOW, KOMMYHUKATUBHON U COLIMAIIbHOM ITPAKTHUKE.
MeranpeaMeTHbIMU  pe3yJibTaTaMU HU3Y4YeHUsI Kypca «XUMHUSD» SBISETCA

dbopmupoBaHrE YHUBEPCAIBHBIX YueOHBIX aeicTBuil (YVY /).

Pecynamuesnvie YVII:

® CaMOCTOSITEIbHO OOHAPYXUBATh U (POPMYIUPOBATh YUEOHYIO MPOOIEMY,
OTIPEETIATH 1IeNIb yueOHOU ACSITEebHOCTH;



® BBIBUTATh BEPCHUU peIIeHUs MNpoOJEeMbI, OCO3HABaTh KOHEUHBIM
pe3ysbTar, BBHIOMpATh W3 MPEIJIOKEHHBIX M HCKaTh CaMOCTOSATEIIBHO
CpE/ICTBA JOCTHUKEHUS 11CJIH;

® COCTaBJIATH (MHIWBHUIYAJIbHO WM B TPYIINE) IJIaH PEIISHUS MPOOJIEMBI;

e paboTas MO TIUIAHy, CBEpPSITh CBOM [JICUCTBUSA C IMEJIbIO U, IMpHU
HEO0OXOMMOCTHU, UCTIPABIIATH OMNOKHA CAMOCTOSITEIHHO;

e B Juajore C Yy4YWUTEIIeM COBEPIICHCTBOBAaTh  CaMOCTOSATEIIBHO
BBIpAOOTaHHBIC KPUTEPUHU OIICHKH.

Iloznasamenvrnovie YYJI:

® aHAJIM3MPOBaTh, CPAaBHUBATH, KiaccuduuupoBarh u 00o0maTh (PaKThl U
SBJICHHSL. BBISIBIISITS NPUYMHBI U CIEACTBUS IPOCTHIX SBJICHUM.

® OCYILIECTBISITh CpaBHEHUE, KIacCU(UKAIMIO, CAMOCTOATEIBHO BBIOMpas
OCHOBAHMSI M KPUTEPUH ISl YKa3aHHBIX JJOTUYECKUX OTEepaLlnii;

® CTpPOUTH JIOTHYECKOE PpACCYXJCHHE, BKIIOUYAIOIIEE YCTAaHOBJIECHUE
IIPUYHHHO-CJIEICTBEHHBIX CBA3EH.

® (CO3[aBaTb CXEMATHYECKHE MOJEIU C BBIJCICHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

® COCTaBJATh TE3UCHI, PA3IUYHbIC BBl IJIAHOB (MPOCTHIX, CIOKHBIX H
T.IL.).

e 1peoOpa3oBbIBaTh MH(OPMALIMIO W3 OJHOTO BUAA B APYrou (Tadiaumy B
TEKCT U TIp.).

® yMEeTh ONpPENEIsITh BO3MOKHBIE HCTOYHMKH HEOOXOIMMBIX CBEIACHMMH,
IPOU3BOJAUTH MOUCK HMH(OpPMAlMM, aHAIM3UPOBATh U OLICHUBATh €€
JIOCTOBEPHOCT.

Kommynuxkamusnvie YVJI:

CaMOCTOSITENIPHO ~ OpraHU30BBIBATH  y4yeOHOE B3aWMOJICHCTBHME B  TpYyMIe
(ompeaenars o0LIME LEeNH, pacpeAeIsiTh POJU, JOTOBAPUBATHCS APYT C IPYTrOM H

T.J1.).

B coctaBe mpeAMETHBIX pPE3yJIbTaTOB IO OCBOEHUIO 0053aTEIHHOTO
COJIEpKaHMsl, YCTAaHOBJICHHOTO JaHHOW (denepalbHONM padoueil mporpamMMon,
BBIJICISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4YHbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JNeucTBul, crneruduueckue g TpeAMETHONM o0nactu  «XUMHS», BUIBI
NEATEIIBHOCTH IO  IOJYYEHUIO HOBOTO  3HAaHUA, €ro HMHTEPIPETALUU,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

IIpeameTHbIE pe3yJIbTATHI

[IpenmeTHbie pe3ynbTaThl Ha ©0a30BOM YpOBHE JOJKHBI  OTpPa)karhb
c(OPMUPOBAHHOCTH y O0YHAIOIINXCS YMEHU:

e pPaCKpbIBaTb CMBICII OCHOBHBLIX XHMHYCCKHUX MOHSITHH: aTOM, MOJICKYJIA,
XUMHUYECKUH 9JIECMCHT, IIPOCTOC BCIICCTBO, CJIOKHOC BCHICCTBO, CMCCH



(oHOpOAHAs W HEOAHOPOJHAs), BAJIEHTHOCTb, OTHOCHTENIbHAs aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJWUYECTBO BEIIECTBA, MOJb, MOJISIpHAas Macca,
MaccoBas JI0JIs XUMHUYECKOTO 3JIEMEHTA B COCMHEHUHU, MOJISIPHBIA O0BEM,
OKCHJI, KHCIIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTENEHBb
OKHUCJICHHS, XUMHUYECKasl peakuus, Kiaccuukanus peakuui: peaxkiuu
COEJIMHEHHUS, PEAKIIUU Pa3JI0KEeHUsI, pEaKI[UU 3aMEIICHHs], peakui 0OMeHa,
9K30- U SHIOTEPMUYECKHE pEaAKIMH, TEIIoBOM 3¢ EeKT peakiuu, sSapo
aToMa, JJICKTPOHHBIM CJIOM aTroma, aToMHas OpOWTalb, PaaUyC aToMa,
XUMUYECKasl CBSA3b, MOJIAPHAsl W HEMOJISIPHAs] KOBAJEHTHAs CBSA3b, MOHHAs
CBs3b, HOH, KATHOH, aHUOH, PACTBOP, MaccoBas J10Jis BellecTBa (MMPOLIEHTHAs
KOHLIEHTpAaILKsl) B paCTBOPE;

WUTIOCTPUPOBATh  B3aMMOCBSA3b OCHOBHBIX XUMUUYECKUX TIOHSATUM U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPaIICHUN;
UCITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHUCJICHHMS  DJIEMEHTOB B  OWHApHBIX  COEIUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEIEIEHHOMY KJIacCy COEOUHEHHM IO
dbopmynam, BHUJ XUMHYECKOW CBsi3W (KOBaJeHTHasT W HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cMmbicit  [lepuonnueckoro 3akona [[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJUYECKOM 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX DJIEMEHTOB OT WX TMoJioxkeHus B llepuoamdeckoit cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTapo;

OMHUCHIBATh W XapakTepuszoBaTh Tabmuunyro Qopmy I[lepuognyeckoi
CUCTEMbI XUMHUUYECKHUX IJIEMEHTOB: PA3JINYaTh MOHITHUS «TJIaBHAs MOATrPYIINa
(A-rpynma)» u «mobounas mnoarpymnma (b-rpynma)», manble u OoJbiue
MEPUOJIbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HWMEIOTCS B TaOJHIle
«Ilepuognueckass cucreMa xumuuyeckux sneMmeHToB [[. M. MenaeneeBa» ¢
YUCJIOBBIMU XapPAaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHYECKUX SJIEMEHTOB
(cocTtaB u 3apsn sipa, oOlIee YUCIo 3JIEKTPOHOB U paclpelieleHue UX M0
AIEKTPOHHBIM CJOSIM);

KJIacCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTBI, HEOPraHUYECKHE BEIIECTBa,
XUMHUYECKHE peakiuu (M0 YHCIy W COCTaBy YYacTBYIOIIMX B PEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKasi OMUCAHHWE MPUMEpPaMU MOJICKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBpPALICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJI0 XHUMHYECKOrOo J3JIeMEHTa Mo (opMyse COeIuHEHHUs,



MacCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOM peaKInu;

o TPUMEHATh OCHOBHBIEC OIEPAIMU MBICIUTEIBHOU JEATETLHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTH3allll0, KilacCU(pUKAIIHIO,
BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBA3EH — i M3y4YEHHUS CBOMCTB
BEIIECTB M XMMHUYECKUX PEAKIU, €CTECTBEHHO-HAYYHbIE METO bl TIO3HAHUS
— HabJo/IeHne, U3MEpEeHue, MOJICIUPOBAHKE, HKCIEPUMEHT (peajbHbI U
MBICJICHHBIN );

e CJIEIOBATh MPaBUJIAM MOJIb30BAHUSI XUMHYECKON MOCYJION U J1abOpaTOPHBIM
o0opylnoBaHUEM, a TakkKe IMpaBWiIaM OOpalleHusi C BEIIeCTBaMU B
COOTBETCTBHUM C MHCTPYKIUSAMH TIO BBIMOJHEHUIO  JA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB O MOJYUYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEILIECTB
(BomopoJa M KHCIOpOAA), MPUTOTOBJIEHUIO PAcTBOPOB C OMNPENEIEHHOM
MacCOBOM J10JI€ll PacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH U MPOBOJUTH
XUMUYECKUE HKCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WIEIOYEH H
KHUCIIOT C TIOMOIIBI0 MHAUKATOPOB (JIakmyc, deHon(TalentH, METHIOPAHK U

JPYTHE).

Coaepxxkanue 00y4yeHust

IlepBoHavajibHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Ponp XMMUM B KU3HU 4YEJIOBEKa. XUMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWMCTBA BEIIECTB. ATrPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOomax Mo3HAHMSA B XUMHMHU. YHCTHIE BemieCTBA U CMECH.
CniocoOnI paszjeneHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKUE dJEeMEHTbl. CHUMBOJIBI XHUMHUYECKHUX
a1eMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas hopMyna. BalreHTHOCTh aTOMOB XMMHUYECKHUX 2JIEMEHTOB. 3aKOH
TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTEIbHAS aToMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10JIsi XMMUYECKOT0 3JIEMEHTA B COCIUHEHUH.

KonmnuectBo BemecrBa. Mosib. MosisipHast macca. B3anmMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHCHMH.

DOU3UYECKUE U XMMUYECKHUE SABJICHUSA. XUMUUYECKAsA peakiys U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHEeHHs. Kiaccudukarus
XUMHUYECKUX PEeaKIUi (COeTMHEHNs, Pa3I0KEHUs, 3aMEIIeHUs, OOMEHa).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TOCYJIOM, MpaBuiaMu pabOThl B Ja0OpaTOpuu U
npuémMamMu 0OpalleHus: ¢ JIabOpaTOpHBIM O00OPYJAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3MYeCKuX CBOWCTB O0pa3lOB HEOPTaHUYECKHX BEIISCTB, HAOIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pAacTUpPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCAlMSI BOJAbI) U XUMHUYECKUX (FOPEHHE CBEYH, MPOKAIUBAHUE
MEHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCJIOTOM) SBJICHUI, HAOII0ICHNE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHE THAPOKCHIIA



menu (II) npu HarpeBanuu, B3auMOJEHCTBHE Kefe3a ¢ pacTBopoM cosn Menu (11),
U3y4YeHUE CIOCOOOB Pa3JeJICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (pUIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLIAIMA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBapEHHOU
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MAcCChl, CO3JAaHUE MOJIENEd MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxkueiue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B TpHpozae, (U3HUYECKHE W XUMHUYCCKUE
cBoictBa (peakiuu ropeHusi). Oxcunabl. Ilpumenenne kucnopoaa. CrocoObl
MOJIYYCHHUS KHUCIOpoda B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aioTpoIriHasi Moau(uKaIus KUuciaopoa.

TennoBoli 3(PEeKT XUMUYECKON pEeaKUuu, TEPMOXUMUUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — »smemenT M mpoctoe BewiectBo. Haxoxknenue Bopopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
noxyuyeHus. KucmoTsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOWCTBA BOAbl. Boma kak pactBopurenb.  PacTBOpBIL.
HacepileHHble ¥ HEHACBINIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XMMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponbe pacTBOpOB B mpuposie U B KU3HU YesoBeka. KpyroBopoT BOAbI B IpUpPOJE.
3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus Heopranmyeckux coeauHenuit. Oxcuapl. Knaccudukamms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBbIE, KHUCJIOTHBIC, aM(oOTepHbIe) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHUYECKUE
cBOMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcHoBanusi. Krnaccubukaruss oOcCHOBaHWiA: WIENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHUU. [lonydeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. Ousndeckue u
XAMHUYECKUE CBOMCTBAa KuUCIOT. Psan aktuBHoctn MetaiuioB H. H. bekerosa.
ITonyuyeHue KUCIoT.

Comu. Homenknatypa conei. @u3nueckue U XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydyenue couen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

Xumuueckuui IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COJICPKAHUS KUCIOPOJa B BO3yXe, MOJTYyUYCHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHnsl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHWE, COOMpaHHE, PACMO3HABAHWE W W3y4YCHUE
CBOMCTB BOJOpoJia (ropeHue), B3auMojeiicteue Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPAa3IOB BEIICCTB



KOJIMYECTBOM | MOJb, HCCIEAOBaHHE OCOOCHHOCTEHW pPACTBOPEHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJIECHCTBUE BOABI C METAJTIAMU
(HaTpueM ©  KaiblMeM) (BO3MOXKHO  HCIOJIb30BaHUE  BHJIEOMATEPHAIIOB),
UCCJIEIOBAHUE O0pPa3lOB HEOPTraHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHUE U3MEHEHHUS OKPACKH MHAMKATOPOB B PACTBOPAX KUCIOT U ILEJIOYEH,
u3ydyeHue B3aumojieicTBus okcuga meau (II) ¢ pacTBOpoM cepHOM KHUCIIOTHI,
KHCJIOT C MeTajulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 33/1ad 10 TeMme «BaXHeWlne KiIacChl HEOPraHUYECKHUX
COCTMHEHUI».

Hepuonuuyeckuin 3axkoH u Ilepuoamueckast cucTreMa XHMHYECKHX
iemeHToB JI. U. MenaeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MONBITKM KJIacCU(PUKAIUU XUMHUYECKHX 3JeMeHTOB. I[loHsATue o
IpyNNax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUIbI
Y TUAPOKCUJIBI.

Ilepronnyeckuit 3akoH. [leproanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /l.
N. Menneneesa. Koportkoneprnoanas " JUIMHHOTIEPUOIHAS dbopMbI
[Tepuonnueckoit cucreMbl xumuuyeckux 3meMmeHToB 1. Y. Menneneesa. 1lepnoast
u Tpynmbl. OU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
IPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siaep. M3oromnbl. Onexktponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[lepnognueckorn cucremsl . WM. MenneneeBa. XapakTepuUCTUKAa XHMHYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHUsl pajdyca aTOMOB XHUMHUYECKHX DIIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepunonnueckoro 3akona u [lepuoguyeckoil CUCTEMbl XUMHYECKUX
DJIEMEHTOB JUIA pa3BUTHA Hayku M npaktuku. [[. W. MenaeneeB — yuy€Hbli u
IpaKIaHUH.

Xumuyeckass cBs3b. KoBaneHTHast (mojsipHass YW HEMOJISIpHAsl) CBA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okucneHusi.  OKHCINUTEIBHO-BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Iponecchbl OKMCIEHNs U BOCCTaHOBIIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METANIOB M HEMETAUIOB, B3aMMOJCHCTBUE
rUAPOKCUIA LHMHKAa C pacTBOPAMHM KHCIOT M IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakliMy pa3yIoKEeHUs], COETUHEHU).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€d NpPHU WM3YYEHUHM XHMHHM B & Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX



MOHSTUN, TaK U MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACNIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTecTBEHHO-HAYYHbIC MOHATHUS: HAYyYHBIH (haKT, THIOTE3a, TCOPHS,
3aKOH, AaHaJM3, CHHTE3, KJIacCU(pUKAIMs, MEPUOJUYHOCTh, HAOIIO/ICHHE,
HKCIIEPUMEHT, MOACITUPOBAHNE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

dusuka: wmarepus, aTOM, ODJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PAJAMOAKTUBHOCTh, MOJIEKYJIA, JCKTPUYECKHI 3apsij, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEpEHHsI, KOCMOC, TIJIaHeThl, 3BE3/1b1, CoHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE IOPOJIbI, OJE3HBIE
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.

TemaTHuyeckoe NJIAHUPOBAHUE

Ne HaumenoBanue paznena u rema KomnuectBo | Jlatanmo | Jlara o
ypOKa ypOKa 4acoB TJIaHY bakty
I'naBa 1 «IlepBoHavanbHbIE
1 XMMHYeCKHe MOHATHS 1
2 [Ipenmetr xumuu. Ponb XxumMuu B 1
3 ’KM3HHU YEJIOBEKa 1

MGTOI[BI HN3YUCHUA XUMHHU
ArperaTHoe COCTOAHHUC BCIICCTB

4 | Ilpaktuueckas padbora Nel 1
«IIpaBuna TexHUKHU O€30MACHOCTU
¥ HEKOTOPBIE BUIBI padOT B
KaOMHETe XUMHI

5 dusnueckue ABICHNUSA — OCHOBA 1
pa3JICJICHUS] CMECEW B XUMUU

6 | ATOMHO-MOJIEKYJISIpHOE YUCHUE 1

7 XUMHUYECKHE DIICMEHTBI 1

8 3HaKH XUMHYECKUX DJIEMEHTOB 1

9 [Tepuonnueckas Tadbnuma J[.1. 1
Menpeneena.

10 | Xumuueckue GopmyIibl 1

11 | BazeutHocTth 1

12 | XuMuueckue peakiuu 2

13

14 | Xumuueckue ypaBHEHUS 2

15




16

THBI XUMUYECKUX pPEAKIUN

17

18

19 | KourpoabHasi padora Nel
«IlepBoHayaabHbIE XUMHUYECKHE
TOHSTHSD
I'naBa 2 «Baxxkneumue

20 | mpeacTaBUTEIH
HEOPraHUYeCKUX COeTUHECHMIM.
Koaun4yecTBeHHbIe OTHOIIEHUS
Bozayx u ero cocras

21 | Kucnopon

22 | Ilpaktnueckas pabota No2
«ITonyuenue, coOupanue u
pacro3HaBaHKUe KUCIOPOIA»

23 | Oxcuapl

24 | Bomopon

25 | [IpakTuueckas padota No3
«ITonyuenue, cobupanue u
pacrio3HaBaHKie BOJIOPOIA»

26 | Kucmotsr

27 | Comm

28 | KonmuecTBo BemiecTBa. Pemenue

29 | 3amau

30 | Monspublit 00beM Ta30B

31

32 | PacueThl M0 XMMHUYCCKHM

33 | ypaBHEHUSIM

34 | Boma. OcHoBaHus

35 | PactBopel. MaccoBas moJs
PacTBOPEHHOTO BEIECTBA

36 | [Ipaktrueckas pabota No4
«IIpuroroBnenue pacTBopa ¢
3aJITaHHOM MacCOBOM JoJIeH
PacCTBOPEHHOT'O BEIIECTBA

37 | KontpoabHas padora Ne2




I'naBa 3 «OcHOBHBIE KJIaCCHI
HEOPraHMYeCKHX COeTUHEeHUi»

38 | Okcuppl, ux kinaccudukaims,

39 | XuMHYECKHE CBOMCTBA

40 | OcHoBanusl, UX Ki1accuukarms,

41 | XuMHYECKHE CBOMCTBA

42 | Kucnotsl, ux kinaccudukanms,

43 | XUMHUYECKHE CBOICTBA
(ITpoMeKyTOYHBII KOHTPOJIb)

44 | Comnu, kinaccudukanus,

45 | XuMu4yecKkHe cBOCTBA

46 | 'eneTnueckas CBSI3b MEXTY

47 | kI1accaMu HEOPTaHHUYECKUX
COCIUHCHMUI

48 | [Ipaktuaeckas padbota No5
«Pemenne 3xcepUMEHTATBHBIX
3a7a9»

49 | KonrpoJbHas padora Ne3
«OCHOBHBIE KJIACCHI
HEOPraHMYeCKHX COeTHHEeHUi»
I'naBa 4 «Ilepuoanveckuii
3aKOH M NepUoauYecKasn

50 | cucrema. CTpoeHue aTomay
EctecTBennbie ceMeiicTBa
XAMHUYECKHUX DJIIEMEHTOB.
AM@oTepHOCTD

51 | OTKpbITHE NEPHOTUYECKOTO
3aKOHa

52 | OCHOBHBIE CBEJICHUS O CTPOCHUU

53 |aroma

94 | CtpoeHue 3IEeKTPOHHBIX

55 | 00o0YEK aTOMOB

56 | Ilepuoauueckas cucrtema
XAMHYECKHUX DJIIEMEHTOB

57 | XapaKTepHuCTHKA JIEMEHTa MO €ro
MOJIOKEHUIO B TIEPUOIUYECKON
CHUCTEME

58 | Pemienue skcriepuMeHTaIbHBIX
3a7a4

59 | UroroBas KOHTpOJbHAs paboTa




I'maBa 5 «XuMuueckasi CBA3b.
OBP»

60 | MonHasg XxuMu4eckas CBSI3b 1
61 | KoBaseHTHas XUMHUUYECKas CBS3b 1
62 | KoBaneHnTHas HEMOspHAS U 2
63 | monsipHas XUMHUYECKask CBS3b
64 | Meramindeckast XUMAYECKAs 1
CBSI3b
65 | CtemeHb OKHCIICHUS 2
66
67 | OKHUCIUTENBHO- 2
68 | BocCTaHOBUTEIIbHBIC PEAKITUN
KonTtpoJubnas padora Ned
«O0001IEHHE»
Hroro: 68 yacoB




Oopa3oBaTtesibHbie UHTEpHET-pecypChl 0 XMMHH:

[Topran hbyHAAMEHTAIBHOIO XUMUYECKOTO 00pa3oBaHu. XUMHUECKast
uHdopmalmonHas cetb: Hayka, o6pazoBanue, TEXHOJIOTUU
http://www.chemnet.ru I"azeta «XuMus» 1 callT s yuuTes «S uay Ha ypok
XUMUN)

http://him.1september.ru Exunas xomnexmus L{OP:

[TpeameTHas KOUISKITUS « XUMUSD)
http://school-collection.edu.ru/collection/chemistry EctectBenno-
Hay4HbIE dKCIIepUMeHThL: XuMus. Komnekuns Poccuiickoro
00111e00pa30BaTEILHOTO TOpTAaJia

http://experiment.edu.ru

AJIXUMMUK: caiit JI.FO. Annk6epoBoit

http://www alhimik.ru Becepoccuiickas onumnuana mkoIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckasi XUMHsL: SJICKTPOHHBIA YICOHUK 15
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JICKTPOHHBIN YICOHUK
http://www hemi.nsu.ru

OTkpbITHIN KOJUIEMK: XuMust http://www.chemistry.ru
JlucTaHIIMOHHAS OJTMMITHA]IA TI0O XUMHUHU: TeJICKOMMYHUKAIIMOHHBIN
00pa3oBaTeIbHbIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JIMCTaHITMOHHBIC ABPUCTUICCKUEC OJIUMITHAJIBI 110 XHMHUH

http://www eidos.ru/olymp/chemistry

3anumarenbHas xumus http://home.uic.tula.ru/~zanchem U3 ombita paboThI
yuntens xumuu: cant H.}O. CeicmanoBoO#



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://home.uic.tula.ru/~zanchem
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