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IHosicHuTeIbHAS 3aMIMCKA.

Pabouas mporpamMma 1o yueOHOMY TIpeaMeTy «XuMus» s 8 Kiracca pa3paboTaHa B COOTBETCTBUHU C TPEOOBAHUSIMH
1.®enepanbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO obmero oopasosanus (IIpukas
Munob6pHayku Poccun ot 17.12.2010 Ne1897 (pen. ot 31.12.2015)

2. ®OIT OO0, ytBepxaeHHbII npukazoM Munnpocsemienus oT 16.11.2022 r. Ne993

3. OcHOBHO# 00pa3oBaTenbLHOM MporpaMMbl OCHOBHOTO 0011ero oopazoBanust MBOY Muzenckas CII Ne2

4. YuebHoii nporpammsel «Xumus. 8 kiace» Coct.JI.LU.Acanosa.- M.:BAKO,2016.

5. [IpumepHoOit mporpammel BoctiuTanusi, 2020

[Iporpamma opueHTHpoBaHa Ha ucnoiab3oBanue yueonuka O.C.I'abpuensu. Xumus. 8 kiacc. ba3zoBwlil ypoBeHb: yUeOHUK
JUTs 00111Ie00pa3oBaTeNbHBIX yUpexkaeHuii- 2-¢ uza.-M. : JIpoda.- 2013r.

OcHOBHBIE HIeH ITPEAIATAEMOT0 Kypca SBIIIFOTCSA:

- MaTEPUANBHOE €IMHCTBO BEIIECTB OKPYIKAIOIIETO0 MUPA, UX TECHASI TCHETUYECKAsI CBSA3b;

- I03HABAEMOCTD BEILIECTB U 3aKOHOMEPHOCTEN NPOTEKAHUSI XUMUYECKHUX peakiuing

- KOHKPETHOE XUMHAYECKOE COCTMHEHUE KAK 3BEHO B HENIPEPHIBHOW LIETIM MPEBPAIICHUI BEIIECTB, YYaCTBYIOIIEE B
KPYrOBOPOTE XUMHUYECKHUX DJIEMEHTOB U XUMUYECKOU 3BOJIFOLUU;

-B3aMMOCBSI3b HAyKU U IPAKTUKH; TPEOOBAHUS — IBHXKYLIAsl CUJIA HAYKH, YCIIEXH MPAKTUKU O0YCIIOBIIEHBI TIOCTUKEHUSIMU
HayKH;

- pa3BUTHE XUMUYECKOM HAyKN U XMMU3aLMs HAPOJHOTO XO35MCTBA CITy’KaT MHTEpecaM ueoBeKa 1 00IECTBa B ILIEJIOM.

N3ydenune XuMuu B OCHOBHOM IIIKOJIE HAIIPABJICHO HA TOCTHMIKEHUE CIICAYIOIINX LeJIei:

- OCBOEHHE BaXHEMIINX 3HAHUI 00 OCHOBHBIX MOHATHIX U 3aKOHAX XUMHH, XMMHUUECKON CUMBOJIUKE;

- OBJIQJICHHE YMEHUSMU HaOI01aTh XUMUYECKHE SBJICHUSI, TPOBOJUTh XUMHUUECKUI 3KCIIEPUMEHT, IIPOU3BOAUTH PacyeThl Ha
OCHOBE XUMHUYECKUX (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEAKIIHIL;

- pa3BUTHE MO3HABATEJIbHBIX HHTEPECOB M HHTEJUIEKTYaJbHBIX CIIOCOOHOCTEH B IMpoliecce MPOBEIACHHUS XUMHUYECKOTO

HKCIIEPUMEHTA, CAMOCTOSATEIbHOTO TPUOOPETEHHS 3HAaHUI B COOTBETCTBUHU C BO3HUKAIOLIUMU KU3HEHHBIMU TOTPEOHOCTSIMU;

- BOCIIUTAHHUE OTHOILICHUS K XUMHUH KaK K OJHOMY U3 (PyHIaMEHTaJIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS U SJIEMEHTY

00111e4eI0BEYECKON KYIbTYpHI;



- MPUMECHECHHE TTOJTyYCHHBIX 3HAHUH U YMEHUH JIJ1s1 0€3011aCHOTO MCITOJIb30BAHMS BEIIECTB M MATEPHAIIOB B OBITY, CEIIbCKOM
XO3SICTBE M HA TIPOM3BOJICTBE, PEIICHUS PAKTHYSCKUX 3a/1a4 B TIOBCETHEBHOM KU3HHU, TIPSy TIPEKICHUS SIBICHHM,
HAHOCSIINX BPEJ 3I0POBBIO YEIOBEKA M OKPYKAOIIEH cpere.

@opMbl OpraHu3annu 00pa3oBaTe/bLHOM AeATEJIbHOCTH: PPOHTAIbHAS, HHIUBUyallbHAs, TPYIIIIOBASI.
Texyuuii KOHTPOJIb TPOBOJIUTCA B BUJIE CAMOCTOSITENIBHBIX, TECTOBBIX, KOHTPOJIBHBIX M MPAKTHYECKUX PaOOT, YCTHBIX U
NUCHbMEHHBIX XUMUYECKUX JUKTAHTOB.

PaGouas mporpamma paccuntana Ha 2 9aca B HeJlemto (Bcero 68 4acos).
KoHTposbHBIX paboT — 4, IPaKTUYECKUX padoT — 5.

HJIaHI/IpyeMLIe Pe3yJIbTAThI

JHYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOIO OOIIEr0 OOpa30BaHUS JIOCTHTalOTCA B XOA€ OOyUEHUS XUMHUHM B
€IMHCTBE Yy4eOHOW W BOCHHUTATENbHOM JesATenbHOCTH OpraHu3alul B COOTBETCTBUM C TPaJULHUOHHBIMU POCCUHCKUMU
COIIMOKYJIbTYPHBIMA M JIYXOBHO-HPABCTBEHHBIMHM LIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MPAaBWIAMH U HOPMamH IOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS M COLMATIU3ALMH 00YyYarOIINXCS.

JIMYHOCTHBIE pe3ybTaThl OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YUCJIE B YACTH:

IlaTproTHYeCKOro BOCIUTAHUSA

1) LIEHHOCTHOTO OTHOILIEHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, HUCTOPUYECKOMY W HAYYHOMY HACIEIAUIO, TIOHUMAHUS 3HAYEHUS
XUMUYECKON HayKd B JKHM3HM COBPEMEHHOrO0 OOIECTBAa, CHOCOOHOCTH BIAAETh JOCTOBEPHOM HH(MOpManmued o MNepeaoBbIX
JOCTHXKEHUSIX U OTKPBITUSIX MUPOBOM M OT€UECTBEHHOM XMMHH, 3aMHTEPECOBAHHOCTH B HAy4HBIX 3HAHUSAX 00 yCTpPOWCTBE MUpa U
00111eCTBa;

I'pakaaHCKOro BOCIMTAHUSA

2) mOpeacTaBi€HUs O COLMAIbHBIX HOPMAaX W MPAaBHIAX MEXJIMYHOCTHBIX OTHOLIEHWHA B KOJUIEKTUBE, KOMMYHHKATHUBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIeA0BATEIBCKOM, TBOPUECKOM U APYTUX BUAAX ACSITEIbHOCTH; TOTOBHOCTU
K Pa3HOOOpa3HON COBMECTHOM AESTENIbHOCTH MPH BHINOJHEHUH Y4E€OHBIX, MMO3HABATENbHBIX 3aJ]1a4, BBIMOJHEHUU XUMHUYECKUX



9KCIIEPUMEHTOB, CO3aHUU YYEOHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B TMpOIIECCe 3TOM yueOHOM
JIeSITEIbHOCTH; TOTOBHOCTU OLIEHHMBATh CBOE MOBEACHUE M MOCTYIKH CBOMX TOBAPHIIECH C MO3MIIMM HPABCTBEHHBIX W MPABOBBIX
HOPM C YYETOM OCO3HAHMS MOCIIEICTBAN NOCTYTIKOB,;

LleHHOCTH HAYYHOT'O NO3HAHMSA

3) MHpPOBO33PEHUYECKHX MPEACTABICHUN O BEIIECTBE M XUMHYECKOW pEaKlUd, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKH U COCTABIIIOIIMX OCHOBY JJIsi MOHMMAHHUSA CYIIHOCTH HAyYHOW KapTWUHBI MHUpA; MPEACTAaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI IPUPOJIbI, B3aUMOCBS3SIX 4YEJIOBEKA C MPUPOJHOM Cpeloi, O PO XUMHHM B IO3HAHUU HTHX
3aKOHOMEPHOCTEN;

4) mo3HaBaTEJIbHBIX MOTHMBOB, HAlpaBJICHHBIX HAa IOJYyYEHUE HOBBIX 3HAHUU MO XMMHUH, HEOOXOAMMBIX Uil OOBSICHEHUS
Ha0JII0Ja€MBbIX MPOLIECCOB U SIBJICHMUIA;

5) mo3HaBaTeNbHON, MH()POPMALMOHHOW M YHUTATENbCKOM KYyJbTYypbl, B TOM YHCIIE HABBIKOB CaMOCTOSITEJIBHON paboThI C
y4e€OHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPATYpPOil, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH UH(DOPMALIMOHHBIX TEXHOJIOTUH;

6) uHTepeca K OOy4YEHHUIO M MO3HAHUIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHHIO, IPOEKTHOW U
UCCJIEI0BATENBCKON JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAaIPaBICHHOCTU U YPOBHS 00yUYEHUS B JalbHEHIIEM;

®opMuUpOBaHUS KYJIbTYPbI 310POBbSI

7) oco3HaHUS LIEHHOCTU >KU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HHU,
OCO3HAHUs TOCJICJCTBUI M HEMPUATUS BPEAHBIX MPHUBBIUEK (YHMOTPEOICHHS aJKOTroJsl, HAPKOTUKOB, KypEeHHS), HEOOXOIMMOCTH
COOJTIOACHMS TIPaBUIT OE€30MAaCHOCTH MPHU O0PAIEHUH ¢ XUMHUUECKUMH BEIIECTBAMH B OBITY U peaibHOM KU3HU;

TpynoBoro BocnuraHus

8) uHTEepeca K MPaKTUYECKOMY HM3YUYEHHIO Mpodeccuil U TpyJa pa3IuyHOro pojia, yBaKEHUE K TPyAy U pe3yjbTaTaMm TPYJO0BOU
NESTEIbHOCTH, B TOM 4YMCJI€ HAa OCHOBE NPHUMEHEHHUS IMPEIMETHBIX 3HAHUU MO XMMHHU, OCO3HAHHOTO BbIOOpa WMHAMBUAYATbHON
TPACKTOPUH NPOAOIKEHUS 00pa30BaHus ¢ YUYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOILIECTBEHHBIX HHTEPECOB U
NOTPeOHOCTEH; ycnemHon npoecCUOHaIbHONW NEATENIbHOCTH U Pa3BUTHSA HEOOXOIUMBIX YMEHUN; TOTOBHOCTh aJallTUPOBATHCS B
npodeccuoHabHOM Cpelie;

JKOJIOTHYECKOr0 BOCIIMTAHUS

9) HSKOJIOTHYECKH IeIecO00pPa3HOTr0 OTHOILICHUS K MPHUpOJe KaK HCTOYHHMKY JKU3HM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS,
MOHMMAaHMS [IEHHOCTH 3JI0POBOr0 M 0€30MacHOro 00pas3a >KM3HU, OTBETCTBEHHOTO OTHOIIECHUSI K COOCTBEHHOMY (pu3znueckomy
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHMS IIEHHOCTH COOIIOICHHS TIPaBUII 6€30IaCHOTO MMOBECHHUS PU pabOTe C BEIIECTBAMHU, a TAKKe
B CUTYaIIUsX, YTPOXKAIOIIUX 3I0POBBIO U KHU3HU JIIOJICH;



10) crmocoOHOCTH TPUMEHSTH 3HAHWS, MOJyYaeMble MPU W3YYCHUW XUMUH, JJIS PEHICHUsS 3a/1ad, CBSI3aHHBIX C OKpYKaromeh
MPUPOJIHON CPENOid, TOBBIIICHUSI YPOBHS SKOJIOTHYECKON KYJIbTYpPbl, OCO3HAHUS TJI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MpoOIeM
Y IyTE€U UX PEIICHUS NOCPEACTBOM METOJOB XUMUHU;

11) 5KOIOrMYECKOro MBIIUICHUSI, YMEHHUSI PYKOBOJICTBOBAaTHCS MM B IO3HABATEIbHOM, KOMMYHHKATHMBHONW M COIMAIBHOI
MTPAKTHUKE.

MeTtanpeaMeTHbIMH pe3yJbTaTaMH U3YYEHHUS Kypca «XHUMHUS» SABISETCS (POPMUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX JEHCTBUI

(YY)

Pecvismuenvie YVJI.

CaMOCTOATENIbHO 0OHAPY>KUBATh U (POPMYIMPOBaATH YUEOHYIO IPOOIEMY, ONIPEEIATh 11eJIb Y4eOHOM AesTEIbHOCTH;
BBIJIBUTATh BEPCHUM pEIIEHUS MPOOJEMbI, OCO3HABATh KOHEUHBIN pe3yJbTaT, BBIOMpPATh U3 TMPEUIOKEHHBIX W HUCKATh
CaMOCTOSITEJIbHO CPEJICTBA JTOCTHKECHHUS 1IEIIH;

COCTaBJIATh (MHIWBHUIYaJIbHO WJIU B TPYNIIE) IUIaH PEIICHHS MPOOIEMBI;

paboTad 1o 1IaHy, CBEpPATh CBOU JCUCTBUS C LIEJIbIO U, IPU HEOOXOAUMOCTHU, UCIIPABIIATH OIIUOKH CAMOCTOSITENBHO;
B AMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATh CAMOCTOSITENILHO BbIPAOOTaHHBIE KPUTEPUH OLIEHKU.

lloznasamenvrvie YV/I:

o aHaJIM3UPOBATh, CPABHUBATH, KJIACCU(PUIIMPOBATH U 00001IaTh (PAKThl U SIBICHUS. BBISABIATH NPUUMHBI U CIEACTBUS MPOCTHIX
SIBJICHUM.

o OCYLIECTBJISITh CPABHEHHE, KIaCCU(PUKAIINIO, CAMOCTOSITENIbHO BBIOMPAasi OCHOBAHUS M KPUTEPHUH IS YKA3AHHBIX JOTUYECKUX
oneparnmii;

o CTPOUTH JIOTUYECKOE PACCYkACHHE, BKIIOYAIOLIEE YCTAHOBIEHNE TPUUYUHHO-CIIEACTBEHHBIX CBA3EH.

o CO3/1aBaTh CXeMaTHUYECKHE MOJIEIH C BbIIEJICHUEM CYIIECTBEHHbBIX XapaKTEPUCTUK OObEKTA.

o COCTABJISITh TE3UCHI, PA3JIMYHBIE BU/IbI TUIAHOB (IIPOCTHIX, CJIOKHBIX U T.II.).

o npeoOpa3oBbIBaTh HH(GOPMAIIMIO U3 OJHOTO BHA B IPYroil (TaONMIly B TEKCT U IIp.).

[ ]

YMETbh OMpPEEATh BOZMOXKHbIC HCTOUHUKH HEOOXOJMMBIX CBEIACHUMN, MPOU3BOAUTH MOMCK WH(OpMAIUU, aHAIU3UPOBATh U
OLICHUBATh €€ TOCTOBEPHOCTD.
Kommynuxamueuvie YVJ/I:




CaMOCTOSATEIbHO OPraHU30BBIBaTh yueOHOE B3aWMOJEWUCTBHE B TIpynmne (ompeaensTe oOlue LeTd, paclpeaeisiTh poiiy,
JIOTOBApUBATHCA JIPYT C IPYTOM U T.1I.).

B cocraBe mpeameTHBIX pe3yJdbTaTOB MO OCBOCHHUIO 00S3aTEIBHOTO COJIEP)KaHHWs, YCTAHOBIEHHOTO MaHHOW (enepasibHOM
paboueit mporpaMMoOi, BBIJICISIOT: OCBOCHHBIC 00YUaIOMMMUCS HayYHBIC 3HAHUS, YMEHHS M CTIOCOOBI JCHCTBUHN, crielu(UIecKue
JUTSI IPEIMETHON 00J1acTH « XUMUSD, BUJIBI ICSITEIBHOCTH T10 TTOJIYYCHUIO HOBOTO 3HAHUS, €0 MHTEPIPETaIlid, TPeoOpa30BaHUIO 1
MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYyaITHsX.

HpeI[MeTHble pPeE3yJIbTAThI

[IpeameTHbIE pe3ynbTaThl HA 6A30BOM YPOBHE JODKHBI OTpaXaTh CHOPMHUPOBAHHOCTh Yy 00YUAIOIIUXCS YMEHUI:

PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHN: aTOM, MOJIEKYJIA, XUMUYECKUI DJIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE
BEILECTBO, CMECh (OTHOPOJHAS U HEOAHOPOJIHASA), BAJIEGHTHOCTb, OTHOCUTENIbHAS aTOMHAs M MOJIEKYJsIpHas Macca, KOJIUYECTBO
BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas AOJS XMMHYECKOTO 3JIEMEHTa B COEIMHEHHUU, MOJIAPHBIA OOBEM, OKCHI, KHCIOTA,
OCHOBaHHE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHUCJICHHS, XUMHUYECKas peakuus, KiacCU(pUKAIUSA PpEeaKIHil: peakiuu
COEIMHEHMSI, PEAKIIMH PA3JI0KEHUS, PEAKIIMU 3aMEIICHHS], pEaKIIMK 0OMEHa, IK30- U HJIOTEPMHUECKHE PEAaKIH, TETIOBON 3P (DeKT
peakuuu, Apo aToMa, JIEKTPOHHBIN CIOK aToMa, aTOMHAasi OpOUTalb, paauyc aToMa, XMMUYECKas CBS3b, OJIAPHAS M HEMOJSIpHAS
KOBAJICHTHAsl CBSI3b, MOHHAS CBS3b, MOH, KaTWOH, aHHOH, PacTBOp, MaccoBas J0Js BellecTBa (IIPOLIEHTHAs KOHIIEHTpalus) B
pacTBope;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IMPUMEHATH JTU IOHATHUSA IIPU ONKMCAHUM BELIECTB U UX
IIPEBPALLCHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBJICHMsI (POPMYJI BEILIECTB U YPaBHEHUI XUMUYECKUX PEaKIHil;

OIpENENATh BAJCHTHOCTb ATOMOB 3JIEMEHTOB B OWHApHBIX COEJAMHEHHUSAX, CTENEHb OKUCICHHS 3JIEMEHTOB B OWHApHBIX
COCIMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K OMNPENCIEHHOMY Kiaccy COEAMHEHUH 1o (opmyiam, BUI XUMHUYECKOH CBS3U
(KOBaJIeHTHasl U MIOHHAs1) B HEOPTaHUYECKUX COEIMHEHUSIX;

packpeiBath cmbica Ilepuomnueckoro 3axkona [J[. M. Menpeneesa: neMOHCTPUPOBATH IIOHUMAHUE IIEPUOAUYECKOU
3aBUCUMOCTH CBOMCTB XMMMYECKUX DJIEMEHTOB OT MX MOJIOKEHUsA B [lepuomuueckon cucreme, 3aKOHOB COXPAHEHUST MacChl
BEILIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOTaIpo;



OIKCHIBaTh U XapaKkTepu3oBaTh TabauuHyto hopmy [lepronnyeckoil cucTeMbl XUMUYECKUX 3JE€MEHTOB: pa3inyarh MOHITHS
«riaBHas noarpymnmna (A-rpymnmna)» u «mnooouynas noarpynmna (b-rpymnmna)», Mainele u 00dbIIME NEPUO/IbI, COOTHOCUTH 0003HAUECHHS,
KoTopele uMeroTcs B Tabnuie «llepuogmueckas cucrema xumudeckux odnementoB [[. U. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsAll siApa, 00IIee YUCIIO 3JIEKTPOHOB U pacHpeICICHUE
UX I10 AJIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKUE D3JIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XMMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIIOBOMY 3P GeKTy);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB, IMOJTBEPK/Iasl OIMHUCAHHE
IIPUMEPAMH MOJIEKYJIIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHYECKUX
IIPEBPAILICHUN B PA3JINYHBIX YCIOBHSX;

BBIYKCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYK0 U MOJISIPHYIO MAaccChl BELIECTB, MAaCCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTa IO
(dopMyJie COeMHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMHUYECKOW PEaKIINH;

IPUMEHATh OCHOBHBIE OIEpalMy MBICIUTEIBHON JEATENBbHOCTH — aHaJIW3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEMATHU3alNI0, KIACCU(UKAIMIO, BBISIBICHUE NPUYMHHO-CIEJACTBEHHBIX CBA3€H — [JI1 M3YYEHHsS CBOWCTB BEUIECTB U
XUMUYECKUX PEAKLHd, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS — HAOJIOJEHUE, W3MEPEHHE, MOJEITUPOBAHHUE, DKCIEPUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEI0OBATh MPaBUJIaM IOJIb30BAHUS XUMUYECKOM MOCY 10 U 1ab0paTOpHBIM 000pyAOBaHUEM, a TAKXKE MpaBUiIaM O0OpalleHus
C BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIMSMHU MO BBIINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX ONBITOB MO MOJYYEHUIO M
coOMpaHHIO ra3000pa3HbIX BELIECTB (BOAOPOJA M KHUCIOPOAA), NMPUTOTOBIEHUIO PAaCTBOPOB C ONpPEAENEHHOM MaccoBOM oJied
PacTBOPEHHOIO BELIECTBA, IJIAHUPOBATh M IMPOBOJIUTH XMMHUYECKHE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB WIEIOYEN U
KHUCIIOT C TIOMOIIbIO HHIAMKATOPOB (JaKMyC, eHoI(PTalIenH, METUIIOPAHXK U IpyTHe).

Conep:xanue o0yueHust
IlepBoHayajbHbIE XMMUYECKHE IOHATHS
IIpenmer xumun. Poip XUMUM B )KU3HU Yen0BeKa. XUMHUs B cUCTeMe HayK. Tena u BemecrBa. PU3nyecKkrue CBOMCTBA BELIECTB.
ArperatHoe coctosinue BemiecTB. [loHsTHe O Meroaax Mo3HaHus B XxuMmuHM. Yucteie BemecTBa U cmecu. CrnocoObl pa3ieneHus
cMecei.



ATOMBI U MOJIEKYJIbBl. XUMUYECKHUE 31eMEHThI. CHMBOJIBI XUMUYECKUX 3J€MEHTOB. [IpocThie U Cl0KHbIE BEIeCTBA. ATOMHO-
MOJIEKYJISIPHOE YUCHHE.

Xumnyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTEIbHAS
aToMmHast macca. OTHOCHUTEIbHAS MOJIEKYJIsIpHAs Macca. MaccoBast J0J1s1 XUMUYECKOTO 3JIEMEHTA B COEJUHEHUU.

KommuectBo BemectBa. Monbs. MonspHas macca. B3auMOCBsI3b KOJMYECTBA, MACCHl U YUCJIA CTPYKTYPHBIX €JUHULL BEILECTBA.
Pacuértel mo popmysaM XMMUYIECKUX COCTUHEHUN.

Pu3NYeCKUe U XUMUYECKHE SIBJICHUS. XUMUYECKasl peakius U €€ NpU3HaKU. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XUMUYECKUE
ypaBHeHus1. Knaccudukaius XuMUUEeCKUX peakiuil (CoeAMHEHMs, pa3IokKEHUs, 3aMeIleHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHYECKOW TMOCY0i, MpaBuiamMu palboThl B jabopaTopuu M mnpuéMamu oOpaileHus ¢ J1abopaTopHBIM
000py/I0BaHUEM, M3YYEHHME M OMHMCAHHE (PU3NYECKUX CBOMCTB OOpa3l0OB HEOPraHWYECKUX BELIECTB, HAOMIOJEHUE (DU3HMUECKUX
(rU1aBlieHHWE BOCKA, TasiHUE JIbJIa, PACTHPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHACHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYH,
NPOKAJIMBAaHUE MEIHOW MPOBOJIOKHM, B3aMMOJECHCTBUME MeJa C KHCIOTOW) SIBJICHUW, HAONIOJEHUE W ONHMCAHUE NPU3HAKOB
NPOTEKaHUs! XMMHYECKUX peakluil (pa3jo’KeHUEe caxapa, B3aUMOJECHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pasiioKeHHUE
ruapokcuna meau (1) mpu HarpeBaHuu, B3auMoJeMCTBUE keie3a ¢ pacTtBopoM cosid meau (II), nuzyyenue crnocoOoB paszzieneHust
CMecel: ¢ MOMONIbI0 MAarHuTa, (PUILTPOBAHUE, BhIApUBAHUE, TUCTHILIISALUS, XpoMaTorpadus, NpoOBEI€HHE OYUCTKHU IMOBAPEHHOMN
coyid, HAOJIOJEHWE M OMNHCAHUE PE3yJbTATOB MPOBEACHUS OMbITA, WIIHOCTPUPYIOLIETO 3aKOH COXPAHEHUs MaccChl, CO3/IaHUE
MOJIe el MOJIEKYJT (IIapOCTEPIKHEBBIX ).

BaxxHelue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucimopoa — anemMeHT u mpocToe BemecTBo. HaxoxkaeHue Kucinoponaa B NMPUPOJIE,
dbu3nueckue U XUMHIECKHe CBOMCTBA (peakiuu roperusi). Oxcumpl. [Ipumenenue kucnopoaa. CrocoObl MOTyUYeHUsT KUCIOPO/ia B
n1aboparopuu U NpomblluIeHHOCTH. KpyroBopot kucnopona B npupojie. O30H — alsIoTporHas MOAU(DUKAIIS KUCIOpOoa.

TernoBoi 3¢h(HEKT XUMUYECKON pPEaKIuu, TEPMOXMMHYECKUE YPAaBHEHHUS, DK30- U IHAOTEPMHUYECKHE peakiuu. ToramBo:
yroJib ¥ MeTaH. 3arpsi3HeHue BO3/AyXa, yCUJICHUE MAapHUKOBOro 3 dekTa, pazpylLieHre 030HOBOTO CIIOSI.

Bogopon — snemeHnT u mpocrtoe BemiecTBo. Haxoxknenue Bojopojga B mpupoie, (pU3MYECKHe U XMMHUYECKHE CBOMCTBA,
pUMEHEHUE, CIOCOObI osTyyeHus. Kuciaorel u comu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBA BOJBI. Boaa kak pactsoputens. PactBopbl. HackleHHbIE M HEHACHIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH
BEILIECTB B BOJIe. MaccoBasi /10151 BEMIECTBA B pacTBOpe. XUMHUYECKHE CBOUCTBA BOJibl. OCHOBaHUA. Posib pacTBOPOB B PUPO/JIC U B
KU3HU YesoBeka. KpyroBopot BoJibl B Iipupoie. 3arpsi3HeHUe TPUPOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeopranuueckux coenuHeHuil. Oxcuapl. Krmaccuduxanumss oxcumoB: coseoOpasyioiiie (OCHOBHBIE,
KHCIIOTHBIC, amMpOTepHbIE) W HecojeoOpasyromue. HoMmeHnkmarypa okxcuaoB. Pusnueckue W XWMHUYECKHE CBOWCTBA OKCHUJIOB.
[lomydeHnune OKCHUIOB.

OcnoBanusi. Knaccudukaius ocHOBaHUM: MIENTOYN U HEpACTBOPUMBIE ocHOBaHUsl. HoMmeHnknaTypa ocHoBanuid. dusndeckue u
XUMHUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHrne OCHOBaHUM.

Kucnotel. Knaccudukanus xkucinor. Homenkiarypa kuciaor. @uznueckue U1 XMMUYECKUE CBOMCTBA KUCIOT. Psll aKTUBHOCTH
metaiuioB H. H. bekerosa. [lonmyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMu4deckue cBorctna coliel. [lomydenue coieil.

['eHeTnueckas CBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENICTICHUE COACPKAHUS KUCIOPO/ia B BO3yXe, MOIyYeHUE, COOMpaHne, paclio3HaBaHUE U U3yYEHHE CBOMCTB
KHUCJIOpO/ia, HAOIIOJIEHNE B3aMMO/ICHCTBUSI BEILIECTB C KUCIOPOJOM U YCIIOBUSI BOSHUKHOBEHUS U MIPEKpallieHus TopeHust (Tioxkapa),
O3HaKOMJIEHHME C oOpa3llaMH OKCHUJOB MU OINHMCAHME WX CBOMCTB, MOJY4Y€HUE, COOMpAaHHE, PACIIO3HABAHUE U M3YUYEHHE CBOICTB
BOJIOpoJia (ropeHue), B3aumojielicTBUe Bojopoja ¢ okcuaoMm wmeau (II) (BO3MOXXKHO HCMONIB30BaHUE BHUACOMATEPHUAIIOB),
HaOmoieHe o0pa3lioB BEIIECTB KOJIMYECTBOM | MOJb, HMCClEIOBaHWE OCOOEHHOCTEH pPAcCTBOPEHMsI BEUIECTB C Pa3IMYHOU
PacTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMPEACIEHHON MaCCOBOM JOJIEN pacTBOPEHHOIO BEUIECTBA, B3AMMOJECHCTBUE BO/IbI
C MeTaJylaMHu (HAaTpueM M KaJiblieM) (BO3MOKHO HCIOJIb30BaHUE BHIEOMATEPUAIIOB), HCCIIEOBAaHNE O0PA3I0B HEOPTaHMUECKUX
BEII[ECTB PA3IMYHBIX KJIACCOB, HAOJIOJEHHWE WM3MEHEHUS OKPACKM HHIAMKATOPOB B PACTBOpAX KHCIOT W IIEJIOYeH, N3Yy4YCHHE
B3auMoJierictBusl okcuaa meau (II) ¢ pacTBopoM cepHOl KHUCIOThI, KUCIOT C METaJUIaMH, PEaKUUi HEUTpalu3aluu, MOJTyYEHUE
HEpPACTBOPUMBIX OCHOBAHWMW, BBITECHEHHE OJIHOTO METAJIa APYTMM M3 PacTBOpa COJIM, PELICHUE DKCIEPUMEHTAJIbHBIX 3a]a4 I10
Teme «BaxHenme Ki1accel HEOPraHUYECKUX COSAUHEHUID.

Iepuoanuecknii 3axkoH u Ilepuoauyveckasi cucrema xummnueckux 3jaemMeHToB JI. . MenaeneeBa. CTpoeHue aTomMoB.
Xumnueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC PeaAKIIMU

[lepBble MOMBITKU KJIACCU(MUKAIMA XUMHUYECKUX 23JIeMEHTOB. [loHATHE O TpyImax CXOAHBIX 3JEMEHTOB (IEJIOYHBIE U
IIEJI0YHO3EMENTbHBIE METaJUIbI, TAJIOTEHbI, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yroT aM(PpOTEpHBIC OKCUIBI U TUIAPOKCHUJIBI.



[lepnognuecknit 3akoH. Ilepuonnueckas cucrema xummyeckux dsnaeMeHToB JI. WM. Menneneesa. KoporkonmepuonHas wu
nHHONIepruoaHas ¢opmbl [leproguveckoit cucrtembl xumudeckux diemeHToB JI. WM. Menneneea. Ilepuoapl u TpymIbL.
PuU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIBI AIEMEHTA.

Crpoenne atoMoB. CoctaB aroMHbIX sfep. M3otonbl. DnekTpoHbl. CTpPOEHHE 3JIEKTPOHHBIX 000JOYEK aTOMOB IepBbIX 20
XxuMu4eckux saeMeHTOB llepuomnueckorn cucremsl JI. U. MenneneeBa. XapakTepUCTHKAa XUMHYECKOTO JJIEMEHTA IO €ro
nonokennto B [lepuoamueckoit cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTU M3MEHEHUS PaJNyca aTOMOB XHMHYECKHX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAUINYECKUX CBOWCTB IO
IpyIIaM U IEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepronueckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB JIJIs1 Pa3BUTHS HAYKU U IPAKTUKU. /1.
N. MenaeneeB — y4€HbBIN U TPAXKIAHUH.

Xumunyeckasi cBa3b. KoBasieHTHas (HOJSIpHAs M HEMOJISIPHAs) CBA3b. DJIEKTPOOTPHUIATENBHOCTh XUMHUYECKUX 3JIEMEHTOB.
HNoHnas cBs3b.

Crenenp okucnenus. OKACIUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl OKMCIEHUS U BOCCTAHOBJICHUS. OKUCIUTENN U
BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4yeHue o0pa3loB BELIECTB METAVIOB W HEMETAJUIOB, B3aUMOJECWCTBHE THMAPOKCHAA LMHKA C PAacTBOPAMH KHUCIOT M
1IeJI0Y€eH, TPOBEIEHHUE OIBITOB, WJUIIOCTPUPYIOIIUX MPHUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN (FOpEeHUE, peakinu
Pa3IOKEHMS], COSIUHEHUS ).

Mescnpeomemnuwie céasu

Peanuzamus MeXnpeaMeTHBIX CBSI3el MPU U3YUYEHHUU XUMHUH B 8 Kjacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHHUE KaK OOLIuX
€CTECTBEHHO-HAYYHBIX MOHATHWA, TAK U MOHSITHM, SBISIOIINXCSA CUCTEMHBIMU JUIS OTIAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE TOHATUS: HAy4YHbIH (DaKkT, TUIOTE3a, TEOpHUs, 3aKOH, aHAU3, CHUHTE3, Kiaccupuxarus,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusnka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOMBI, PATHOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUYECKHIA
3aps]l, BEIECTBO, TeI0, 00BbEM, arperaTHOEe COCTOSIHUE BEIIECTBA, I'a3, (DU3UUYECKUE BEIUYMHBI, CAMHHIIBI U3MEPEHUs, KOCMOC,
IUIaHEeThI, 3BE3/1b1, CoHILE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, OJE3HbIE UCKONIAEMbIE, TOIIMBO, BOJHBIE PECYPCHI.



TemaTuuyeckoe NVIAHUPOBAHUE

Ne HaumeHnoBanwme pa3zena U TeMa ypoka KomnmuectBo wacos | Jlara mo mmany | Jlara mo daxry
ypoKa

I'naBa 1 «IlepBoHaYaibHbIe XUMHYECKUE MIOHATHS 5.09.2023
1 [Tpeamet xumun. Poib XuMuu B )KU3HU YETIOBEKA 1 07.09.2023
2 MeTtoabl U3ydeHUss XUMUH 1 12.09.2023
3 ArperaTtHoe COCTOSIHHE BEIECTB 1
4 [Ipaktuueckas pabora Nel «IIpaBusa TexHUKU 0€30MMACHOCTH U 1 14.09.2023

HEKOTOpbIE BUJIbI pa00T B KAOMHETE XUMHUM»
5 DuU3NYECKHUE SIBJICHUS] — OCHOBA PA3JICJICHUs] CMECEl B XUMUHU 1 19.09.2023
6 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 21.09.2023
7 XUMUYECKHUE DJIEMEHTHI 1 26.09.2023
8 3HaKM XUMUYECKUX JIEMEHTOB 1 28.09.2023
9 [Tepnonnueckas tabauna J[.M. Menneneena. 1 03.10.2023
10 | Xumuueckue GopMyibl 1 05.10.2023
11 | BageHTHOCTB 1 17.10.2023
12 | XumMudeckue peakiuu 2 19.10.2023
13 24.10.2023
14 | Xumunueckue ypaBHEHUs 2 26.10.2023
15 31.10.2023
16 | Tumbl XUMHUYECKHUX PEAKITHI 3 02.11.2023
17 07.11.2023
18 09.11.2023
19 | KourpoabHasi padora Nel «IlepBoHayaibHble XUMUYECKHE 1 14.11.2023

MOHSATHS

I'naBa 2 «BaxHeillne npejacTaBuTe/ 1M HEOPraHMYECKHUX 16.11.2023
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20

coequnenunii. KoanyecrBeHHbIe OTHOLICHUN»
Bo3nyx u ero cocras

21 | Kucnopon 28.11.2023

22 | [Ipaktuueckas pabora Ne2 «Ilomyuenue, cobupanue u 30.11.2023
pacno3HaBaHue KUCIOPOIa»

23 Oxcunpl 05.12.2023

24 | Bogopon 07.12.2023

25 | [Ipaktruueckas pabora Ne3 «Ilomyuenue, coOupanue u 12.12.2023
pacno3HaBaHUE BOJIOPOIA»

26 | Kucmotsr 14.12.2023

27 | Comu 19.12.2023

28 | KonuuectBo BemecTBa. Pemenue 3agau 21.12.2023

29 26.12.2023

30 | MomsipHbIi 00BEM Ta30B 28.12.2023

31

32 | PacdeTsl MO XUMHUYECKUM YpaBHEHUSIM 09.01.2024

33 11.01.2024

34 | Boma. OcHoBaHus 16.01.2024

35 | PactBophl. MaccoBast 10151 paCTBOPEHHOT'O BEIIIECTBA 18.01.2024

36 | [Ipaktuueckas padota Ne4 «IIpuroroBieHue pacTBopa ¢ 23.01.2024
3aJaHHOW MacCOBOW JI0JIEW paCTBOPEHHOI'O BELIECTBAY

37 | KonrpoJgbHas padora Ne2 25.01.2024
I'naBa 3 «OCHOBHBIE KJIACCHI HEOPraHUYECKUX 30.01.2024
coeIMHEeHU I 01.02.2024

38 | Okcuapl, ux kiaccudpukaius, XuMUIECKUE CBOMCTRA

39

40 | OcHoBaHMs, UX KJIacCH(PHUKAIMSA, XUMUYECKHE CBOMCTBA 06.02.2024
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41 08.02.2024
42 | Kucnotsl, ux kiaccuuKaIms, XHMHYECKUE CBOMCTBA 13.02.2024
43 | (ITpoMeKyTOUHBIN KOHTPOJIb) 15.02.2024
44 | Conu, kaccuduKkaiys, XuMUIYEeCKUe CBOMCTBA 27.02.2024
45 29.02.2023
46 | I'eneTmyeckas CBSI3b MEXKIY KJIacCaMU HEOPTaHUYECKUX 05.03.2024
47 COETMHEHUM 07.03.2024
48 | IIpakTtraeckas pabota Ne5 «PereHue sKCriepuMeHTATbHBIX 12.03.2024
33129
49 | KontpoJbHas padora Ne3 «OCHOBHBIE KJIACCHI 14.03.2024
HEOPTraHWYEeCKUX COeTHHEHUID)
I'naBa 4 «Ilepuoanyeckuii 3aK0H U MEPHOAUIECKAS 19.03.2024
cucrema. CTpoeHune aToMa
50 | EcrecTBeHHbIE CeMENCTBA XUMUYECKUX IJIEMEHTOB.
AMQOTEpHOCTH
51 | OTKpbITHE TTEPUOIUICCKOrO 3aKOHA 21.03.2024
52 | OCHOBHBIE CBEJICHUS O CTPOCHUH aTOMa 26.03.2024
53 28.03.2024
54 | CtpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB 2.04.2024
55 4.04.2024
56 | [lepmoanueckas cucTeMa XUMHYECKHUX JIEMEHTOB 16.04.2024
57 | XapakTepuCTHKa 3JIEMEHTA 0 €ro MOJIOKEHUIO B 18.04.2024
MIEPUOJIMYECKON CUCTEME
58 | PemieHue sKkCriepuMEHTANIBHBIX 3a/1a4 23.04.2024
59 | UrtoroBas KOHTpoOJIbHAs paboTa 25.04.2024
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I'naBa 5§ «Xumnueckas cesizb. OBP»
60 | MonHas xuMuueckas CBSI3b 1 30.04.2024
61 | KoBajieHTHast XMMUYECKas CBS3b 1 02.05.2024
62 | KoBaseHTHas HENoOJsIpHAS U TOJISIpHAS XMMUYECKas CBS3b)» 2 07.05.2024
63 14.05.2024
64 | Meraummueckas XUMHUYECKas CBSA3b 1 16.05.2024
65 | CreneHb OKUCICHUS 2 21.05.2024
66 23.05.2024
67 | OKHCIUTENHEHO-BOCCTAHOBUTEIILHBIE PEAKITUU 2 28.05.2024
68 | Kourpoabnas padora Ne4 «O60061enue» 30.05.2024
Hroro: 68 yacos

Oo0pa3oBareiibHble UHTEpHET-pecypChl 10 XUMHUU:

[Topran ¢hbyHAaMEHTAIBHOTO XUMUYECKOTO 00pa3oBaHu. XuMudeckas ”HGOpMaImoHHas ceth: Hayka, oOpazoBaHue, TEXHOJIOTHU
http://www.chemnet.ru I'azeta « Xumus» u caliT 11 yuutens «5 uay Ha ypoOK XUMHUI»
http://him.1september.ru Exunas komrekuus [TOP:

[IpenmeTHast KomneKus « XUMHUS)
http://school-collection.edu.ru/collection/chemistry EcrtectBenno-

Hay4dHbIe 3KcriepuMenThl: XxuMusd. Komnekuusa Poccuiickoro o6mieo0pa3zoBaTeabsHOro nopraia

http://experiment.edu.ru

AJIXUMUK: caiit JI.FO. AnukGepoBoit
http://www alhimik.ru Beepoccutickas onummuaaa mkoJIbHUKOB MO XUMUU
http://chem.rusolymp.ru Opranndeckasi XUMHsL: HJIEKTPOHHBIA YICOHUK JIJISI CPETHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: JIEKTPOHHBINA YIEOHUK
http://www hemi.nsu.ru
OTKpBITHIH KOJUTemK: Xumus http://www.chemistry.ru

JlucTaHimoHHAs OJTUMITHA]IA TI0O XUMUU: TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBINA TPOCKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry



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

JIMCTaHIIMOHHBIE YBPUCTUICCKHUE OJIMMIIHABI 110 XUMHUH
http://www eidos.ru/olymp/chemistry
3anumatenpHas xumust hitp://home.uic.tula.ru/~zanchem W3 ombira padotsr yuntens xumun: cadt H.FO. CeicmanoBo#
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