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HOACHUTEJIBHASA 3AIIMCKA
[IporpaMma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsS COCTaBJICHA Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHOH MpPOTpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YUYETOM KOHIICTIIMU MPENOoJaBaHMsl Y4eOHOTO IMpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranuzanusx Poccuiickoit @eneparui.
[Iporpamma o XuMu# JaéT MpeiCTaBICHUE O LENX, O0IIel cTpareruu 00y4eHus, BOCIUTAHUS U
pa3BUTHS OOYyYaIONIUXCS CPEACTBAMH y4eOHOTO TpeAMETa, YCTAaHABIUBACT O05S3aTENbHOE
NpEeIMETHOE  COJEp)KaHWe, NpeAycMaTpHBaeT  paclpelelieHHe ero 1o  KiaccaM M|
CTPYKTYpUpPOBaHHUE IO pa3ieiaM M TeMaM IPOTrpaMMBbl 110 XHMHH, ONIPEIENeT KOJINIeCTBEHHBIE
Y KaYeCTBEHHBIE XapaKTEPUCTHKH COJCPIKaHUs, PEKOMEHTyEMYIO TIOCIEI0BATEIBHOCTD H3YIEeHUS
XAMUU C YUIETOM MEXIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO Tporecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTn3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 001Iero o0pa3oBaHus, a TaKkkKe TPeOOBAaHUI K pe3ynbraTaM OOy4YeHHsS XHUMHH Ha
YpOBHE IIeJIel M3y4eHHs MpeaMeTa U OCHOBHBIX BHIOB y4€OHO-TIO3HABATEIHHOMN IESTETFHOCTH
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHHUs.
3HaHWE XWMHU CIY)KHT OCHOBOH st (OPMHUPOBAaHUS MHUPOBO33PEHHUS] 00yUaroImIerocs, ero
MPEJCTaBICHUN O MaTEPUAIEHOM €JMHCTBE MHpPA, BAYKHYIO POJIb UTPAIOT (GOPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIIUH BEIIECTB B MPHPO/IE, O MyTAX
pemeHusl TI00aTBHBIX TPOOJIEM YCTOMYMBOTO Ppa3BUTHS 4YeJIOBEYECTBA — CBHIPHEBOM,
SHEPTEeTUIECKOH, MUIIEBOH U IKOJIOTHYECKON O€30IaCHOCTH, TIPOOIeM 3/[paBOOXpaHECHHSI.
N3ydenne xumuu:
CIOCOOCTBYET pealu3alii BO3MOXKHOCTEH il camMopa3BUTUS U (OPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATLHON TPaMOTHOCTH;
BHOCHUT BKJaJ B (OPMHUPOBAHWE MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH OOyJarommxcs,
HAaBBIKOB HMX  CaAMOCTOSITEJIbHOM  y4eOHOW  NeATeNbHOCTH,  OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOQMMBIX KaK B TIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccruoHalIbHOMN 1eATENbHOCTH;
3HAKOMHUT CO CIEeUU(PUKON HAYYHOTO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBHI 1I€JIOCTHOTO B3rJIsifa Ha
€IMHCTBO TMPUPOJBl M YENIOBEKa, SBJSIETCS OTBETCTBEHHBIM JTanoM B (OPMHUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;
crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HaHUSM, K
MIPHUPOJIe, K YeIOBEKY, BHOCUT CBOM BKJIaJ] B 3KOJIOTHYECKOE 00pa30BaHUE 00yJarOmUXCsl.
JlanHble HanpaBiIeHUs B 00y4eHUU XUMUU 00ecrieunBaroTCs crienu@uKon coepkanust yaeOHOTO
npeaMeTa, KOTOPBIN SBJSETCS MeJaroruuecky afanTHUPOBAHHBIM OTpakeHHEM 0a30BOW HAyKH
XUMHH Ha OTIPEJIeIEHHOM dTane e€ pa3BUTHSI.
Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUSI OPHUEHTUPOBAH Ha OCBOCHHUE
00y4aroOUMMUCS CHCTEMbI IIepBOHAYATIbHBIX MOHATHI XUMUU, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOM XHUMUH.
CrpykTypa conepxaHus IporpaMMBbI 10 XUMHUH ¢(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAX0/a
K e€ u3ydenuto. CozpepikaHue CKIIAJbIBA€TCA U3 CUCTEMBI MOHATUNH O XMMHUYECKOM DJIEMEHTE U
BEIIECTBE W CHUCTEMBbl MOHATUH O XUMHUECKOW peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 10 MPUHIIMITY MTOCIEA0BATEILHOIO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX
NPEJCTaBICHUN Pa3HOTO YPOBHS:
— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI Kak OCHOBBI BCEI'O €CTECTBO3HAHUS;
— Ileproauueckoro 3akoHa /. . MeHnzeneeBa kak OCHOBHOTO 3aKOHA XMMHUU;
— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOU CBS3H;
— MPECTaBIECHUHN 00 MEKTPOIUTUUECKOM TUCCOIMALIMYU BEIIECTB B PaCTBOPAX.
Teopernueckue 3HaHUS pPACCMATPUBAIOTCS HAa OCHOBE OMIIMPHUYECKH IMOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS OCIEOBATEIBHO OT OJJHOTO YPOBHS K APYrOMY, BBITIOJTHSIS



¢byHKIMU 00BSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTUIECKOTO
IIPUMEHEHUSI U TIOJyYEHUS NU3y4aeMbIX BEIIECTB.

OcBoeHue MpOrpaMMsbl 10 XUMHH COCOOCTBYET (POPMHUPOBAHUIO MTPEICTABICHHUS O XUMUYECKOH
COCTABJIAIOLIECH HAy4yHOM KAapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOW IIPUPOJBI, LIEHHOCTHOI'O
OTHOIIEHUSI K HAyYHOMY 3HAaHUIO U METOJaM MO3HaHus B Hayke. M3ydyeHue XuMuu IpouCcXoauT ¢
NPUBJICYCHUEM 3HAHUHA W3 paHee HM3YyYCHHBIX YYEOHBIX mpeaMeToB: «OKpyXaromuid MHDPY,
«buonorus. 5-7 knaccel» 1 «Du3uka. 7 Kjacc».

[Ipu m3ydyeHHMH XMMHU TPOUCXOIUT (HOPMUPOBAHHME 3HAHWUI OCHOB XWMHYECKON HayKH Kak
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KYJIBTYpHL. 3ajada ydeOHOTO IMpeaMeTa COCTOUT B ()OPMHPOBAHUHU
CHCTEMBl XMMHYECKUX 3HAHUN — BAXKHEUIINX (PaKTOB, MOHITUH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0OOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa, sS3bIka HayKH, B
MPHOOIIEHNN K HAYYHBIM METOJIaM TTO3HAHWUS TP U3YYSHHUH BEUIECTB U XUMUYECKUX PEaKINi, B
(GOpMHUPOBAaHMM W pa3BUTHH TIO3HABATENFHBIX YMEHMH M WX NPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENbCKON AESITEIbHOCTH, OCBOCHHUU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEITHEBHOM JKU3HHU.

[Ipu n3yvyeHny XMMHUU Ha YPOBHE OCHOBHOIO OOIIIET0 00pa30BaHUs Ba)KHOE 3HAUEHUE TPHOOPETN
TaKHe LU, KaK:

— (opmHupoBaHNE HWHTEIJIEKTYyalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHMUIO,
COTPYIHHYECTBY, CaMOCTOSATEIbHOMY TPHUHATHIO PEUICHUM, CIOCOOHOW aJanTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJEHHOCTh OOYyYeHHs Ha CHUCTEMaruyeckoe MpHoOIIeHne oOydaronmxes K
CaMOCTOSITEJIbHOM ~ MMO3HABaTENbHOM  JIEATENIbHOCTH, HAy4YHbIM  MeETOJaM  IO3HaHUS,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— obecrieueHrne YCIOBHH, CIOCOOCTBYIOIIMX MPHOOPETEHHUIO OOYYArOIIUMHUCA  OTBITA
pa3HooOpa3HOM AeATeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opMupoBanue 001 HYHKIIMOHATLHON U €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIIE
yMEHHUI OOBSACHATh U OLICHMBATh SIBJICHUSI OKPYKAIOLIEro MHpA, MCIOJIb3YSl 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU M3YyYCHUH XUMUH, MPUMEHSATh UX IPHU PEIICHUHU MpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJIOBOM IESATENbHOCTH;

— QopmupoBaHue y O0OYYaIOIIUXCS T'yMaHUCTUYECKMX OTHOIICHUN, MOHUMAaHUS LEHHOCTU
XMUMHYECKUX 3HAHWM JJi1 BBIPAOOTKM SKOJOTMYECKH IeJIecO00pa3HOro MoBeACHUS B OBITY U
TPYIOBOM NEATEIbHOCTH B LIEISX COXPAHEHHs] CBOETO 3J0POBbS M OKPY)KAIOIIEH MPUPOIHON
Cpelbl;

— pa3BUTHE MOTHBAIIMU K OOYYEHMIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIUTAaHHUIO Ha
OCHOBE YCBOEHUS 00IIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpodus
Y HAIPaBJIEHHOCTHU JallbHEHIIET0 00y4eHu .

OOmiee 4HMcnO 4YacoB, OTBENEHHBIX I HM3Y4YeHHS XMMHUU Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus, cocTaBisieT B 8 kiaacce — 68 yacoB (2 yaca B HEJEIIIO).

COJEPKAHUE OBYYEHMUA 8 KJIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHITHS

[Ipenmer xumun. Pons XxuMuu B KU3HU 4eloBeKka. XUMUsS B cUCTeMe HayK. Tena M BellecTsa.
Du3nyecKue CBOMCTBA BEIECTB. ATperaTHoOe COCTOsHUE BelecTB. [[onaTne o MeTo1ax No3HaHUS
B xuMuu. Yuctele BemecTBa U cMmecu. CrocoObl pa3zieneHus cMece.

ATOMBI U MOJNEKYbl. XUMHUYECKHE AIeMEeHThl. CHUMBOJIBI XUMUYECKUX 31eMEeHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass (popmyna. BaneHTHOCT, aTOMOB XMMHYECKHX 3JE€MEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcuTenbHass aroMHas Macca. OTHOCHTENbHAs MOJIEKYJSIpHas Macca.
MaccoBast 10151 XMMUYECKOTO JIEMEHTA B COEMHEHNU.



KomnuectBo BeniectBa. Monb. MossipHas Macca. B3auMOCBSI3b KOJIMYECTBA, MAcChl U 4YHCIIA
CTPYKTYPHBIX €IUHHII BeecTBa. Pacyérel mo popMynam XMMHUECKUX COCTMHEHUH.
Du3nYeCKUE U XUMMHUYECKHE SBICHUS. XUMUYEcKasl peakius U e€ IpU3HaKU. 3aKOH COXpaHEHUs
MAacChI BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccupukaius XuMIUYeCKUX peakinii (CoeTnHeHUs,
paziioKeHUs1, 3aMeleHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYJOW, MpaBuUiIaMu pabOThl B JIAOOPATOPHH M MPHEMAMH
oOpaieHus ¢ JabOpaTOpHBIM O0OpYIOBaHHEM, W3YYCHHE W OINUCAHUE (PU3UYCCKHX CBOWCTB
00pa3Ii0B HEOPraHUIECKHUX BEIICCTB, HAOM0IeHNEe PU3NIeCKUX (TUTaBJICHUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUTIEHHE U KOHJCHCALUs BOJbI) U XUMHYECKUX (FTOPEHHUE CBEYH,
MPOKAJIMBAHUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) SIBJICHUH, HAOII0IeHUE 1
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peaKIuil (pa3ioKeHue caxapa, B3auMoIeHCTBUE
CEepHOM KHUCIOTBHI C XJOpuaoM Oapusi, pasnoxeHue ruapokcuna meau (ll) mpu HarpeBanuwy,
B3aMMOJICICTBUE Keme3a ¢ pacTBopoM coiu Menu (11), uzydenue crmocoboB pas3zesieHusi CMecei:
C TIOMONIBIO MarHuTta, QWIbTPOBAaHWE, BBHIMIAPUBAHUE, TUCTUIUISAIMUS, Xpomarorpadus,
MPOBEJCHUE OYHCTKU TMOBAPEHHOMN COJIM, HAOTIOJACHUE W OINMCAHUE PEe3yIbTaTOB IMPOBEICHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHMS MacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(1rapocTep;KHEBBIX).

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razon. CoctaB Bo3ayxa. Kuciaopo —anemeHT u npoctoe BemiectBo. Haxoxenne
KHCTIOpO/ia B TpUpOJie, (PU3NYECKHEe W XHMHUYECKHEe CBOICTBa (peakiuu ropeHus). OKCHUIIBI.
[Tpumenenne kucnopoaa. CriocoOsl MOTYyISHHUST KUCIOPO/Ia B Ta00OPATOPUU U TPOMBIITICHHOCTH.
KpyrosopoT kuciopoaa B mpupoae. O30H — ajustoTpoIiHas MOU(GUKAIUS KHCIOPOIa.

TennoBoit >pdexT XUMUYECKONW peakuuw, TEePMOXHMHYECKHE YpaBHEHHUs, DK30- U
SHIAOTEPMHUUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arps3HEHHE BO3AyXa, YCUJICHHUE
MapHUKOBOTO 3 dekTa, pazpylieHne 030HOBOTO CIIOS.

Bonopon — anemeHnt u mpoctoe BemecTBo. HaxoxxaeHue Bogopoda B mpupoje, GU3NUYECKHe U
XMUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObI MofydeHus. KucioTs! u comu.

Monsipablit 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®dusznyeckue CcBoiicTBa BoAbl. Boga kak pactBoputenb. PactBopsl. HackliieHHble u
HEHACBIICHHbIE PacTBOpPbL. PacTBOpHUMOCTH BelleCTB B BoJe. MaccoBasi J0Js BELIECTBA B
pactBope. Xumudeckue cBorcTBa BoJbl. OcHOBaHMs. PoJib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpupoje. 3arps3HEHHE NMPUPOAHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BO.

Knaccudukanuss Heopranuueckux coeauHenud. Oxcuapl. Knaccudukanus — oKcuIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aM(poTepHbIe) U HeconeoOpasyroue. HoMeHnknatypa
oKkcu10B. DU3NUYECKUEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHne okcuaoB.

OcnoBanus. Knaccuduxanus ocHoBaHUH: ENOYH U HEpacTBOpUMbIE OCHOBaHMs. HoMeHkmaTypa
ocHoBaHui. du3nueckue U XMMUYECKUe CBOMCTBa OCHOBaHU . [lonydenne ocHOBaHUM.
Kucnotel. Knaccudukamus kucnor. Homenknarypa kucinoT. Dusmdeckue M XUMHUYECKUE
cBoiicTBa KUCOT. Pan akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenknatypa cosieil. @u3znueckre 1 XuMHYecKue cBoiicTBa cosieid. [lonyuenue comneil.
I'eneTnueckas CBSI3b MEXKIy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpeJeNieHue COJep)KaHUsl KHUCIOpoJa B BO3AyXe, IMOJIydeHHE, COOMpaHue,
pacrmo3HaBaHHe M HM3y4eHHE CBOICTB KHUCIOpOJa, HaOMIOJAEHHE B3aWMOJCWUCTBHUS BEIIECTB C
KHCIIOPOJIOM M YCIIOBUS BO3HUKHOBEHHS U MpEKpalleHus ropeHus (moxkapa), O3HAKOMIIEHUE C
oOpa3llaMd OKCHIOB W ONHCAHHE WX CBOICTB, MOJy4eHHE, cOOMpaHHe, paclO3HABaHHE H
W3yueHHe CBOWCTB BOJOpoja (TopeHme), B3auMmojeiicTBue Bojoponaa ¢ okcuaom wmemu (l1)
(BO3MOKHO HCIIOJIb30BaHKUE BUJIEOMATEPHUAIIOB), HAOIIOAeHIE 00pa3II0B BEIIECTB KOJIMYECTBOM 1
MOJIb, HMCCIEAOBaHHE OCOOEHHOCTEH PpACTBOPEHHUS BEIIECTB C PA3IMYHONW pPAaCTBOPUMOCTHIO,



IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIed pacTBOPEHHOIO BEIECTBA,
B3aUMO/JICHICTBUE BOJABl C MeTajuylaMd (HAaTpUEM M KajlbLiieM) (BO3MOYKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEAOBaHUE OOPA3IIOB HEOPraHMYECKUX BEILECTB PA3IUYHBIX KIIACCOB,
HaOJI0IeHNe M3MEHEHHsI OKPAacKH WHAMKATOPOB B PAcTBOpAaxX KUCIOT W IIENoueH, M3ydeHue
B3auMoeiicTBus okcuaa meau (1) ¢ pactBopom cepHOi KUCIOTHI, KUCJIOT C METaJUIAMH, PEaKuii
HEUTpaIu3aluy, MoJIydeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METajula IpyTUuM
U3 pacTBOpa COJIM, PEIIEHHWE SKCIEPUMEHTAJIbHBIX 3aJad 1o TeMe «Baxueimue Kiacchl
HEOPraHUYECKUX COCAMHEHUI.

IMepuoguveckuii 3akon u Ilepuoamuyeckass cucrema xumuuyeckux 3jemenros /I, H.
MenneneeBa. Ctpoenne aToMoB. XMMHYeCKas CBsA3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBbple MOMBITKM KIACCU(PHUKAUU XUMHMUYECKUX 3iieMeHTOB. lloHsATHE O rpynmax CXOIHBIX
3JIEMEHTOB (LIEJIOYHBIE U IEI0YHO3EMENbHbBIE METAJIIIbI, TAJIOT€HbI, UHEPTHBIE ra3bl). JJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIE OKCUABI U TUAPOKCHIBI.

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema xumuyeckux iemeHToB [[. M. Menneneesa.
Kopotkonepuognast u quHHONepuoaHas ¢opmbl llepuoanyeckoil CHUCTEMBI XMMHUYECKHUX
anemenToB /. . Menneneesa. Ileproapl u rpynnbsl. @U3HYECKUl CMBICI OPSIKOBOIO HOMEDA,
HOMEPOB MepHOo/ia U TPYIIIBI 3JIEMEHTA.

Crpoenune artomoB. CoctaB aTomMHbIX suep. M3ortomsl. OmekTpoHbl. CTpOE€HHE 3IEKTPOHHBIX
0000uek aroMoB TiepBbIX 20 xumMuueckux snemeHToB I[lepmommueckort cuctembr J[. W.
MenneneeBa. XapakTepucTHKa XUMHUYECKOTO AJIEMEHTa MO ero mnojoxeHuto B [lepuoanueckoit
cucteme JI. . Menpeneena.

3aKOHOMEPHOCTH HU3MEHEHHUsl pajuyca aTOMOB XHMHYECKHX JJIEMEHTOB, METAJUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue llepumoamueckoro 3axkoHa u Ileproanyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BuUTHUs Hayku U ipakTuku. [[. . MeHneneeB — yd4€HbIN U rpakJaHUH.

Xumunyeckas cBa3b. KoBajeHTHas (MoJispHAs U HEMOJIApHAs) CBS3b. DJIEKTPOOTPULIATEIHHOCTh
XUMUYECKUX JJIEMEHTOB. MIOHHas CBS3b.

Crenenp oxkucneHus. OKHCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKUCIeHUs U
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydyeHrue oO0pas3loB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCHAA IIMHKA C
pacTBOpaMu KHCIOT MW UIEJN0YEH, NPOBEIEHUE OIbITOB, WUIIOCTPUPYIOIINX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpeHHE, PEaKI[UU Pa3IOKEHUs, COSUHECHNUS).
Meostcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSI3€M NMPU M3YYEHUHM XMMUH B 8 KIIACCE OCYIIECTBIISIETCS 4epes
WCI0JIb30BaHME KaK OOIIWX €CTeCTBEHHO--HAYYHBIX MOHATUN, TaK U TMOHSITHM, SBISIOUIUXCS
CUCTEMHBIMU U1l OTAEJbHBIX NPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO01ue ecTecTBEeHHO--HAay4YyHbIe MOHSATHS: HAaydyHBIM (DaKkT, TMIOTE3a, TEOpHs, 3aKOH, aHAJM3,
CHUHTE3, KIacCHU(pHUKAIUs, MEePUOJUUYHOCTb, HAONIOIEHUE, OJKCIEPUMEHT, MOJCINPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.

®du3nka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIbI, PaAMOAKTUBHOCTD,
MOJIEKYJIa, HIEKTPUYECKH 3apsil, BEIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, Ia3,
¢u3nyeckre BeJIMYMHBI, AMHUIBI U3MEPEHUs], KOCMOC, IIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpAbl, TOPHbIE MOPOIbI, MOJIE3HbIE HCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IVNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS INPOI'PAMMBLI 110 XUMHUMN HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yAbTaThl OCBOEHHSI IPOTPAMMBI OCHOBHOTO 00IIET0 00pa30BaHMs TOCTUTAIOTCS
B X0JI¢ 00y4eHHsI XUMHH B €JMHCTBE YI€OHON U BOCIUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU
C TPaIUIIMOHHBIMH POCCHICKIMH COITUOKYIIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBWJIaMH M HOPMaMHU TIOBEAEHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS Y COLMATN3AIMN 00yJarOIIXCSl.

JIMYHOCTHBIE PE3yAbTATHl OTPAXKAIOT TOTOBHOCTH O0YYAIOIINXCS PYKOBOJCTBOBATHCS CHCTEMOU
MO3UTHUBHBIX [ICHHOCTHBIX OPUEHTALMI U PACHIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIIEHHsSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJIe/INI0, TIOHWMAaHWs 3HAYCHHWS XUMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CTIOCOOHOCTH BIIQJIETh JTIOCTOBEPHOW HH(OpMAIUeld 0 MepeoBbIX JTOCTHKECHUSX M OTKPBITHSIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 yCTpOMCTBE
MUpa 1 o0IIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJCTABIICHHS O COIMATBHBIX HOPMAX M MPaBHIIaX MEKITMYHOCTHBIX OTHOIIICHHH B KOJIJICKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHO-HCCIeI0BaTENbCKOM,
TBOPYECKOH W JIPYrUX BHJIAX MACATEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOH COBMECTHOM
JESATETBHOCTH TIPU BBHITMIOJIHEHUH YUEOHBIX, MTO3HABATEIBHBIX 3a/1a4, BBHITIOJHEHUH XHUMHUYECKHX
OKCTIEPUMEHTOB, CO3/IaHUM y4eOHBIX TPOEKTOB, CTPEMJICHHS K B3aUMONOHHMAHHIO U
B3aMMOIIOMOIIM B MpoLecCe 3TOW y4eOHOM IesATETbHOCTH, TOTOBHOCTH OLIEHMBAThb CBOE
MIOBEJICHHUE U MOCTYIIKU CBOUX TOBAPHILEH € MO3UIMN HPABCTBEHHBIX U MIPABOBBIX HOPM C yYETOM
0CO3HAHMS MOCIIEICTBUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE NPEACTABICHUS O BELIECTBE M XMMHMUYECKOW PEaKLMU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HayKH U COCTABIISIOIIME OCHOBY JAJISI IOHUMaHMS CYLIHOCTH
Hay4YHOM KapTHHBI MUDA, IPEJCTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPHUPOJIBL,
B3aMMOCBS35X UEJIOBEKAa C IMPUPOAHOM cCpemod, O poJIM XUMHHM B MO3HAHUU ITHUX
3aKOHOMEPHOCTEH;

[I03HABaTEIbHbIE MOTHBBI, HAlpaBIECHHbIE HA IIOJYYE€HHE HOBBIX 3HAHUH MO XHUMMH,
HeoOXoAUMBble Uil OOBACHEHMs HaOMIOJAeMbIX IIPOLECCOB U SBJICHUH, II03HABATEIILHOW,
MHGOPMALMOHHOM U YNTATEIbCKON KYJIbTYpPbl, B TOM UHCII€ HABBIKOB CaMOCTOSATEIBHOM paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JIMTEPATypOH, JOCTYHHBIMH TEXHHUYECKUMH CpPEACTBAMU
MH(GOPMALMOHHBIX TEXHOJIOI U

UHTepeC K OOYyYeHMIO M IIO3HAHUIO, JH0003HATENBHOCTh, T'OTOBHOCTb M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHON U HMCCIEI0OBATEIbCKON JIeATENBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTU U YPOBHs 00yueHUs B JaJIbHEHIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3/I0pPOBBIO, YCTAHOBKU Ha
3I0pOBbII  00pa3 ’KHW3HM, OCO3HAHUE TOCIEACTBUNH M HENPUATHUE BPEAHBIX TNPUBBIUEK
(ynotpeOyieHus: ajaKoroJisi, HApPKOTHUKOB, KypeHHs), HEOOXOJUMOCTH COONIOJICHHUS MpPaBHI
0€30MacCHOCTH IIPU OOPALEHNH C XMMUYECKUMH BEIleCTBAMH B OBITY M peabHON KU3HU;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpeC K MPaKTUYECKOMY U3Y4EHHIO Mpodeccuil U TpyAa pa3IndHOro poja, yBaXeHue K Tpyny
U pe3ylbTaTaM TPYJOBOHM JAEATENHOCTH, B TOM 4YHCJIE Ha OCHOBE MPHUMEHEHHs IPEeIMETHBIX
3HaHUH 10 XUMHM, OCO3HAaHHBIH BHIOOP MHAMBHUIYAIbHON TpPAaeKTOPHUH MPOJOJKEHUS
o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX



MHTEPECOB W TNOTPEOHOCTEH, yCHemHoN NpopecCHOHANBHONW JESITeIbHOCTH W Pa3BUTHSA
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHAILHON CPEE;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKH I[esIeco00pa3Hoe OTHOUICHHE K IPUPO/Ie KaK UCTOYHUKY KU3HU Ha 3emiie, OCHOBE
e CylecTBOBaHMS, IMOHUMAaHHWE LEHHOCTH 370pOBOTO M Oe3omacHOTO oOpas3a KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY U IICHXUYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs MPaBUJI OE30M1aCHOTO NMOBEAEHUS NPU paboTe ¢ BELIECTBAMH,
a TaK)KE B CUTYalUsAX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOEH;

CMOCOOHOCTH MPHUMEHSTh 3HAHUS, TOJIydaeMble NMPH W3YYCHHHM XUMHH, JJIS PEeIICHHs 3ajad,
CBSI3AHHBIX C OKPYKAIOWEW NPUPOJHOW CPENOW, IJIs NOBBIIIEHUS YPOBHS 3KOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS IJI00AJILHOTO XapakTepa SKOJIOIMUYECKUX MpoOJieM U MyTed X pelieHHUs
MIOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTHYECKOIO MBIIIJICHUS, YMEHHSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJlbTaTOB BBIIENSIOT 3HAauMMble M  (QOpPMHUpPOBAHUS
MHPOBO33pEHUs OOlLIeHaY4YHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIINI, TUIOTE3a, (PaKT, cucrema,
MIPOLIECC, IKCIEPUMEHT U APYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MPeaIMeTOB (GOPMUPOBATEH MPEJICTABICHUE O
LIEJIOCTHOM HAayyHOM KapTHHE MHpa, U YHHUBEpcajibHble ydeOHble AeWCTBUs (IIO3HABATENbHBIE,
KOMMYHHMKATHBHBIE, PEryJIsTUBHBIE), KOTOpble OOECeunBalOT (POPMUPOBAHHME TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU JeSITENIbHOCTH.
Ilo3naBaTenbHbIEe yHHBepPcadbHbIe YueOHbIe 1eliCTBUS

ba3oBble joruveckue a1eicTBUsA:

YMEHHUS HCMOJIb30BaTh MNPUEMBI JIOTHMYECKOTO MBIIIICHNS MPU OCBOCHUM 3HAHWM: PAaCKpbIBATh
CMBICT XMUMHYECKHX TMOHATUN (BBLACIATh HUX XapaKTEepHbIE TMPU3HAKH, YCTaHABJIMBATh
B3aMMOCBS3b C JPYTMMHU TOHSTUSIMH), MCIIOJIBb30BAaTh MOHATHS A OOBSACHEHUS OTAEIbHBIX
(akTOB U SBJICHUI, BRIOUPATh OCHOBAHUS U KPUTEPHUH VI KiIacCU(PUKAIIMN XUMHYECKUX BEIIECTB
U XUMUYECKHX pEaKlMi, ycTaHaBIMBaTh NMPUUYMHHO-CIEICTBEHHBIE CBS3U MEXIy OOBEKTaMU
U3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHbBIC, ACIYKTUBHBIC, IO aHAJIOTHH),
JIENIaTh BBIBOJIBI U 3aKJIFOUEHNS;

yMEHHE NPUMEHATH B IMpOLECcCe IO3HAHUS MOHATHUA (MPEAMETHbIE M MeETalpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, MPEOOPa30BBIBATH LIMPOKO
MIpUMEHSIeMbIe B XUMHH MOJICJIbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHUMHYECKOW peakUud — TMpU pelieHud YydeOHo-
[IO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYHICCTBEHHBIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XMUMHUYECKUX PEaKUU, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
MIPOTUBOPEUUS B U3y4aeMbIX MIPOLECCAX U SABICHUSIX.

Ba3oBble ncciienoBare/ibCKue AeiCTBHA:

YMEHUE UCIOJIb30BaTh MMOCTABJIEHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI i1 (JOPMHPOBAHUS THIIOTE3bI 11O MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

MpHOOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTraHW3allMM ¥ TPOBEACHUIO YYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOMI0AATh 3a XOJI0OM MPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3ynbTaT, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO OIBITA,
HCCIIEIOBAaHUS, COCTABIIATh OTYET O MPOJAETIaHHOM padoTe.

Padora ¢ undpopmanueii:

yMEHHE BBIOUpaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH UH(POPMAIUIO PA3TUYHBIX BUIOB U
dbopM mpeacTaBIeHUS, TOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-MOMYJSIpHAs JTUTEpaTypa
XHMUYECKOTO COJIepKaHus, CIIpaBOYHbIE T0cOOuUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAILIHIO;



yYMEHHUE TMPUMEHSATh pPa3IMYHble METOJbl W 3aIpOChl MPH IMOHMCKEe U 0TOOpe MHpopManuu u
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBHITIOJTHEHUS YIEOHBIX U MMO3HABATEIbHBIX 3a1a4
OTIPENICIEHHOTO THIIA, MPHOOPETEHUE OTbBITa B OOJACTH WCIOJIL30BAaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIB30BAHMS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIIMKA W WLIIOCTPHUPOBATH pEIIaeMbIe 33/1a4d HECIOXHBIMH CXEMaMH, JAHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHE HCIIOJIb30BaTh M aHAIM3HPOBAaTh B Tpolecce YUeOHOW | HCCIeNOBATEIbCKOU
NEATeTbHOCTH WH(OPMAIIHIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X03sHCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHuUKaTHBHBIE YHUBepCaJbHbIE YUeOHbIe JeiicTBUA:

YMEHHUS 3aJlaBaTh BOMPOCH! (B XOJe nuajora v (WJIh) IUCKYCCHUHU) TIO CYIIECTBY OOCYXIaeMOM
TeMBI, POPMYIMPOBATH CBOM MPEIOKEHNS OTHOCUTEIILHO BEITIOJHEHUS MPeTI0KEHHOH 3a/1a4H;
YMEHHUS TIPEJICTABISATh MOJYYEHHBIE Pe3yIbTaThl IMO3HABATENLHON AEATENBHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaxX; JIeJNaTh MPE3CHTAIMI0 PE3YJIbTATOB  BBITIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4€OHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HABATEIBHOU W
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MpPOOJIeM Ha OCHOBE YdY&éTa
OoOLIMX HMHTEPECOB W COTJIACOBaHMS NO3UIMKI (00CyXkaeHus, oOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, OTIPEICTICHHE KPUTEPUEB IO OIICHKE KadyecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).

PerynsiTuBHbIe yHUBEpPCAIbHbIC YUeOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOSTENIbHO OMNpEeAeNsATh ILeNu JAeATENbHOCTH, IJIaHUPOBaTh, OCYIIECTBIAT,
KOHTPOJMPOBaTh U NIpPHU HEOOXOAMUMOCTH KOPPEKTHPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HanOosee 2 (HeKTUBHBIE CTIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPETIOKEHHBIN aJITOPUTM JIEUCTBUIA IIPH BBHITIOJTHEHUH 3aJaHU I
C yu€TOM IOJIyYe€HHUS HOBBIX 3HAaHUN 00 H3y4aeMbIX OOBEKTax — BELIECTBAX M PEaKIUSIX,
OIICHUBATh COOTBETCTBUE MOJIYYEHHOTO PE3y/lbTaTa 3asiBICHHOMN LI€TH, YMEHHUE UCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIOBUH 3aJIJaHUH.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHHMIO O0S3aTEIbHOTO  COAEpIKAHMS,
YCTaHOBJIEHHOTO JaHHOW enepaibHOl paboueld mporpaMMoil, BBIAEISIOT: OCBOCHHBIC
oOyyaroUMMUCSl Hay4HbIE 3HAHUS, YMEHHMs U CIOCOObI JeHCTBUM, crenupuyeckue s
npeaMeTHol obnactu «XUMHS», BHIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEPIIPETAINH, TPEO0OPa30BaAHUIO U TPUMEHEHHUIO B PA3IMUHBIX YU4E€OHBIX U HOBBIX CUTYalIUsX.

K xoniy oOyueHus B 8 kiiacce mpeIMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE JOJLKHBI OTPAXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

. PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHSATHUH: aTOM, MOJEKYIa, XUMUYECKHI
AJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIEeCTBO, cMeCh (OJHOPOJHA W HEOJHOPOAHA),
BaJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsi U MOJIEKYJIIpHas mMacca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOro 3JeMEHTa B COEIUHEHUH, MOJIIPHBIM 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHHS, XUMUUECKast
peakiusi, Kiaccu(UKaMs PEakIuil: peaklud COCIUHEHUS, PEaKIUU pa3NOKEHUs, peakluu
3aMeIIeHNUs], peakui 0OMeHa, 3K30- M SHJO0TEPMUYECKUE PEaKIMU, TeIIoBOH 3(h(deKT peakiu,
SAJIpO aTOMa, SNIEKTPOHHBIN CIOW aToMa, aTOMHas OpOHUTalb, paAluyC aToMa, XUMUYecKasl CBS3b,
MOJISIpHAsl U HETNOJSpHAsi KOBaJeHTHAs CBSA3b, MOHHAsS CBS3b, MOH, KaTHOH, aHHOH, pPacTBOp,
MaccoBasi 10JIs BellecTBa (MIPOLeHTHAs KOHIIEHTpallKs) B pacTBOPE;

J WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX MOHATHNA U TMPUMEHSITh ITH
TIOHSATHS MPU OMMCAHUU BEIIECTB U X MPEBPAICHHUIA;



J MCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJIS1 COCTaBIEHHS (DOPMYIT BELIECTB U YpaBHEHHMA
XUMHUYECKUX PEAKIIUI;

J OTIpENeNATh BAJICHTHOCTh AaTOMOB D3JEMEHTOB B OHHAPHBIX COCIMHEHHAX, CTEICHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy cOoeauHeHUW 1o (opmynam, BHUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W HOHHAsA) B
HEOPraHUYECKUX COCAUHECHUSIX;

. packpsiBaTh cMbici Ilepmoanueckoro 3akona [[. M. MenaeneeBa: I1eMOHCTpHUpPOBaTh
[IOHUMAaHHE NEPUOIUUYECKON 3aBUCUMOCTH CBOIMCTB XUMUYECKUX IEMEHTOB OT UX MOJIOKEHUS B
[leproauueckoii cucreMe, 3aKOHOB COXPaHEHUS MAacChl BELIECTB, IOCTOSTHCTBA COCTAaBA, aTOMHO--
MOJIEKYJISIPHOTO y4EeHMs, 3aKOHa ABOraipo;

J ONMMCHIBaTh M  XapakTepu3oBaTb TabinuHyto Qopmy Ilepuoanueckoil cucremsl
XUMUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpymmna)», Maneie u OoJibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMs, KOTOpPbIE
uMmetrorcs B tabnuue «llepuonnyeckas cucrema xumudeckux aneMmentoB [l. Y. Menaeneesa» ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij Spa,
oO11ee Yncio 3JEKTPOHOB U paCIpeIesIEHHE UX 0 SJIEKTPOHHBIM CII0SM);

J KJIacCCU(PUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAHMYECKHE BEIEeCTBA, XUMHUUYECKHE
peakiuu (1Mo YUCIIy ¥ COCTaBy YYaCTBYIOIIHNX B PEAKIIMH BEIIECTB, MO TEMIOBOMY P HEKTY);
. XapaKTepu30BaTh (OMUCHIBATh) OOIHME XUMHYECKHE CBOMCTBA BEIICCTB PAa3IMYHBIX

KJIACCOB, MOJTBEPXKAAs ONHCAHWE MPUMEpPAMU MOJEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

. MMPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Kauye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
J BBIYHCIISATE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO

JIOJTI0 XMMHYECKOTO dJIEMEHTa 10 (popMylie COSTMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
MIPOBOJIMTH PACYETHI IO YPABHECHHIO XUMUYCCKOM PEAKITUH;

° MPUMEHSTh OCHOBHBIC OIEpPAIlMM MBICIUTEILHOW JEATCIBHOCTH — aHaJu3 M CHHTE3,
cpaBHeHHEe, O0000IIeHHe, CHUCTEMaTU3aINIo, KIAaCCU(UKAIMIO, BBISIBICHWE IPUYUHHO-
-CIICZICTBCHHBIX CBSI3€H — JUIS U3YYCHHUsS CBOMCTB BEIECTB U XUMUYCCKUX PEAKIIHI, €CTECTBEHHO-

Hay4YHbIC METOJbl TMO3HAHWS — HaOIIOJACHUE, HW3MEPEHHUE, MOJCIHPOBAHHUE, HSKCICPUMEHT
(peanbHBIN U MBICIICHHBIN);
o ClIeZIoBaTh  TPaBWJIaM  TIOJb30BAHUS XUMHUYECKOW TMOCymoil u  1ab0opaTOpHBIM

o0opynoBaHuEM, a TAKKE IMpaBUIaM 0OpaleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSIMU
[0 BBIOJHEHUIO JAOOPATOPHBIX XMMHMUYECKHUX OIBITOB IO TMOJYYEHUI0O U COOHMpaHHIO
ra3o00pa3HbIX BEUIECTB (BOAOPOJa U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OMpPENeIEHHON
MaccoBOM J0Jieil pacTBOPEHHOIO BEIIECTBa, IUIAHUPOBATh M MPOBOAUTH XUMHUYECKUE
AKCIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIEJIIOYEH U KUCIOT C MOMOIIBIO MHIUKATOPOB
(makmyc, GpenondTanenH, METUIOPAHX U JPYTHUE).

K xoniy oOyuenus B 9 ki1acce mpeIMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPAXKaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

. PacKpbIBaTh CMBICII OCHOBHBIX XHMUYECKUX MOHSATHI: XUMUYECKUH DIEMEHT, aToM,
MOJIEKYJIa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTH,
ANIEKTPOOTPHUIATENILHOCTh, CTETNEHb OKUCICHHS, XUMHUYECKas peaKIius, XUMHYecKas CBS3b,
TerI0BOM A dEeKT peakiiu, MOJb, MOJSIPHBIM 00BEM, PACTBOP, MEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAST JTUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHE, 00paTUMBbIe K HEOOpAaTUMBIE pEeaKIIUU, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBIIEHUE, aJUIOTPOMUs, amM(pOTEepHOCTS,
XUMHYECKass CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/lindyeckas), KpHUCTalIndecKas pemeTka,
KOppO3Us METAJJIOB, CIIaBbl, CKOPOCTh XHMHYECKOW pEaKIuu, MPEAeNbHO IOMyCTHMAas
koHueHTpauus [1JIK BemecTsa;



o MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHX IIOHATUM U IPUMEHATH 3TH
IIOHATHUS IIPU ONMCAHUU BELIECTB U UX IIPEBPALCHUN;

. WCI0JIb30BAaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBJICHUS (DOPMYJT BEIIECTB U YPABHCHHIA
XUMHUYECKUX PEAKIIUI;
. OIPEAENATh BAJEHTHOCTh U CTENEHb OKUCICHHUS! XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUAX

Pa3IMYHOIO COCTaBa, MPHUHAJUIEKHOCTb BELIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHHMM 10
dbopmMynaM, BU XUMHUYECKOW CBsI3H (KOBAJICHTHAS, HOHHAS, METAJUIMICCKAs) B HEOPTaHUICCKHIX
COCIIMHEHUSX, 3aps]] MOHA TI0 XUMHUYECKOH (opmylie, XapakTep Cpelbl B BOIHBIX PAacTBOPAx
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAITUYECKON PEeIETKY KOHKPETHOTO BEIIIECTBA;

. packpsiBaTh cMmbich [lepuoanueckoro 3akona /. . MenzaeneeBa u JeMOHCTPUPOBATH €r0
MMOHMMAaHME: OIHUCHIBATh W XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoamyueckoil cuCTEMbI
XUMUYECKUX DJIEMEHTOB: Pa3IMYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymmna)» u «moOouHas
noarpynna (b-rpymmna)», Maneie u OoJibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMs, KOTOpPbIE
MMEIOTCSl B TIEPUOJIMYECKON TaOJIMIle, ¢ YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XMUMHMUYECKUX IEMEHTOB (COCTaB U 3apA] 4]ipa, 00I1ee YUCII0 3JIEKTPOHOB U paclpeieieHUe X 110
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB JJIEMEHTOB U
WX COCJIMHEHHWI B MpeJesiax MajblX MEPUOJOB M TJABHBIX MOATPYII C Y4ETOM CTPOEHHUS UX
aTOMOB;

J KJIacCU(PHUITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTAHMYECKHE BEIEeCTBA, XUMHUUYCCKHE
peaknuu (1Mo YUCIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY (D QEKTy, 1Mo
W3MEHEHUIO CTETICHEW OKUCIICHHUS! XUMHYECKUX AJIEMEHTOB);

. XapaKTepHU30BaTh (OMUCHIBATH) O0IINE U CIEITU(UICCKIE XUMUIECKHE CBOMCTBA TTPOCTHIX
Y CJIOKHBIX BEIECTB, TIOATBEPK/Iasl OTIMCAHUE MPUMEPAMU MOJICKYJISIPHBIX M HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

° COCTaBJISITh YPaBHEHUS SJICKTPOJUTHYECKOW AUCCOIMALIMM KHUCIOT, IIEJIOYEH U COJIEH,
MOJIHBIE M COKpalIéHHbIE YypaBHEHHUS peakuii HOHHOTO OOMEHa, ypaBHEHHUS peaklui,
MOATBEPXKAIOLIUX CYIIECTBOBAHME T'E€HETHUYECKONW CBSI3M MEXAYy BEUIECTBAMH Pa3IMYHBIX
KJIaCCOB;

J pPacKpbIBaTh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN IOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

J MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTU
MPOTEKAHUS XMMHUYECKUX MPEBPAILIEHUH B PA3IMYHBIX YCIOBHUSX;

J BBIYHCIISATE OTHOCUTENIBHYIO MOJICKYJIAPHYIO M MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMHYECKOTO 3JIeMEHTa o (hopMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PacCTBOPE,
MIPOBOJHUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM PeaKInu;

. coOnroAaTh MpaBWia TOJB30BAaHUS XUMHUYECKOM Tocylaod U 1abopaTopHBIM
o0opynoBaHueM, a TaKKe MpaBuiia 0OpaIleHUs C BeIIEeCTBAMHU B COOTBETCTBUH C UHCTPYKIUSIMU
[0 BBIMOJHEHUIO JaOOPAaTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO rasa);

. MIPOBOJUTH PEAKIMU, IMOATBEPIKAAIONINE KaYeCTBEHHBIH COCTAB PA3UYHBIX BEIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUIPOKCUA-HOHBI, KATHOHBl aMMOHHMSI M  HMOHBI HW3YYEHHBIX METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPraHMUYECKHUX BEILIECTB;

. MIPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBLHON JEATEIbHOCTH — aHaJIU3 U CHUHTES3,
CpaBHEHHE, 0000IIeHIe, CHCTEMATH3AINIO, BRISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H — s
M3Yy4YEHUsl CBOWCTB BEIIECTB U XUMUUYECKUX PEAKIUMN, ECTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOIoIeHNE, U3MEPEHUE, MOJISIUPOBAHNE, YIKCIIEPUMEHT (peaTbHBI U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHMUE 8 KJIACC

KoaudecTBo 4acoB

Ne HaumeHnoBaHue pa3/iejioB U TeM NPOrPaMMBbI K IT JIEKTPOHHBIE (LHGPOBHLIC)
n/n pasi porp Bcero OHTPOJIBHLIC PaKTHHECKHE o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Pa3nea 1. [lepBoHayajibHble XUMMHYECKHE MOHATHS
11 XHUMHS — BaKHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bu6mmoreka [{OK
' MPaKTHYECKOMN JISSITETbHOCTH YEJI0BEKa https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
1.2 | BemecTBa 1 XUMHUYECKHE PEAKIIUU 15 1 https://m.eds00.ru/7f41837¢
Hroro mo paznmeny 20
Paznen 2. Baxuneiimume npeacTaBuTe M HEOPraHMYEeCKUX BeLECTB
bu6moreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 https://m.eds00.ru/7f41837¢
bu6moreka [IOK
2.2 | Bomopoa. IToHsiTHE O KHCIOTaX M COJISX 8 1 https://m.eds00.ru/7f41837¢
bu6moreka [IOK
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 https://m.eds0o.ru/7f41837¢
. bu6mmoreka [IOK
2.4 | OcHOBHBIE KJIACCHI HEOPTAaHUIECKUX COCTUMHECHUM 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro mo pazaeny 30

Pasznea 3. Ilepuoanuecknii 3axkoH u [lepuoanueckasi cucrema xumnueckunx 3jemMeHToB [I. U. MenneneeBa. CTtpoenne aroMoB. XMMUYECKAS CBSA3b.
OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIuu

[Tepuonnueckuii 3akoH u [lepuoandeckas

3.1 | cucrema xumuueckux 3aeMeHToB [, U. 7 bubmorexa LIOK
https://m.edsoo.ru/7f41837c

Memnpene-eBa. CTpoeHHE aToMa

32 Xumnueckas cBs3b. OKMCIUTEIbHO- 8 1 bu6mmorexa LIOK
BOCCTaHOBMTEJIbHbIE PEAKIIHU https://m.edsoo.ru/7f41837c

Htoro mno pazneny 15

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 5
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IHOYPOYHOE IINTAHUPOBAHMHE 8 KJIACC

KoaudecTBo 4acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
n/n Tema ypoka Bcero Konrpoanubie | Ipakrueckue H3yYeHH s 06pa30[])3aTeJILHLqu) [E)ecypcm
padoThI padoThI
1 [Ipenmer xumuu. Posib XuMuu B KU3HU YesioBeka. Tema u 1 bu6mmoreka [{OK
BEII[CCTBA https://m.edsoo.ru/ff0d210c
2 IlousaTue o MeTomax MO3HAHUS B XUMUHU 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d227e
ITpakTHueckas Ta Ne 1 «IIpaBu THI B
, | Mo pole L Doy B LOK
https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 UYucrele BemecTBa U cMecu. CriocoObl pa3eneHus 1 bubnuorexa [JOK
cMmeceit https://m.edsoo.ru/ff0d26ca
5 [Tpaktuueckast pabota Ne 2 «Pa3nenenue cmeceit (Ha 1 bu6moreka [IOK
IpUMeEpe OYNCTKH MOBAPEHHON COJIH)» https://m.edsoo.ru/ff0d28c8
bu6moreka [IOK
6 ATOMBI H MOJICKYIb! 1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI ) XUMHYECKHUX 1 bubmuorexa [JOK
AIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa HOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTAaBa BEIIECTB. XUMHUUECKas bu6mmoreka [JOK
10 1 .
dopmyna. BaeHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OtHocutenbHasg atToMHas Macca. OTHOCUTEIbHAS 1 bubnuoreka [JOK
MOJICKYJIIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1 XMMHYECKOTO JICMEHTa B COSIUHCHUH 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KonunuectBo BenjectBa. Mosb. MosisipHas Macca 1 Etilg;?/ﬁzziic.)rﬁ/ﬁo 45230
14 du3znyecKrue U XUMHUYECKHUE SIBICHU. XUMUYECKas 1 bu6mmoreka [JOK
peakuus https://m.edsoo.ru/ff0d37fa
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bu6mmoreka [{OK

15 IIpu3Haky U ycioBUs IPOTEKAHUS XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MACChl BEIIECTB. X UMHUECKHE bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Breraucienus komm4aecTBa, MacChl BEIIECTBA 110 bu6mmoreka [{OK
YPaBHEHUSIM XUMHUUECKHX PEAKIUIT https://m.edsoo.ru/ff0d5708
18 Krnaccudukarus XuMHYECKUX peakinii (COeTUHEHMS, bubnuorexa [JOK
pas3JIoKEHus, 3aMEIICHHsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-DHIIMKIIONIEUCT. bubnnorexa [JOK
OO0oO0IeHre ¥ cucTeMaTu3alys 3HaHu| https://m.edsoo.ru/ff0d40c4
20 KonTponsnas pabora Nel no teme «Bemiecta u bubnnorexa [JOK
XUMHUYECKHE PEaKIHI) https://m.edsoo.ru/ff0d4290
21 Bosngyx — cmech razos. Cocras Bo3ayxa. Kucinopong — bubnuoreka [IOK
3JIEMEHT U TPOCTOE BeriecTBO. O30H https://m.edso0.ru/ff0d448e
29 Pu3nyecKknue 1 XMMUYECKHE CBOMCTBA KHCIIOPOIa bubnuoreka [IOK
(peaxruu okucieHus, ropenue). [Toustre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 CriocoObl oTy4eHus1 KUCIOpoia B 1abopaTopuu 1 bubmuorexa [JOK
MPOMBIILICHHOCTH. [IprMeHeHrne Kucmopoia https://m.edsoo.ru/ff0d497a
o | ommeel e seareolpem, o B 10K
’ https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIUAX
o5 TormumBo (HedTh, yroias U MeTaH). 3arps3HeHne BO3/1yXa, bubnuoreka [JOK
CIIOCOOBI €ro MpeI0TBPAIIECHUS https://m.edsoo.ru/ff0d4c4a
[Ipaktuueckas padota Ne 3 o teme «llonmyduenne u bubmuoreka [JOK
26 o .
coOMpaHue KUCIOpO/1a, H3yUYeHHE er0 CBOUCTB» https://m.edsoo.ru/ff0d4ae2
27 Bomopoa — snemeHT u ipoctoe BeniectBo. Haxoxaenue bu6mmoreka [JOK
B IIPUPOIE https://m.edsoo.ru/ff0d4dd0
28 Ou3nyecKkue U XMMHUYECKHUEe CBOMCTBA BOJIOPOIA. bubnunoreka [JOK
[TpumeHnenue Botopoia https://m.edsoo.ru/ff0d4dd0
29 [Tondatue o KkuCIOTaxX M COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObl nosryyeHus BOA0POa B 1abopaTopuu bubmorexa LHOK

https://m.edsoo.ru/ff0d4dd0
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31 [Ipaktuyeckas pabora Ne 4 o teme «Ilomyuenue u bubnuorexa [JOK
coOMpaHue BOJIOPO/Ia, M3YUCHUE €TI0 CBOMCTBY https://m.edsoo.ru/ff0d4f42

. N bubnuorexa [JOK
32 MoutsipHbiii 00BEM ra3oB. 3aKoH ABOTAIPO https://m.e dsc])_E).ru 045426

33 Borancnenus o0pEMa, KoJlMuecTBa BEILECTBA ra3a IO €ro bu6mmoreka [{OK
M3BECTHOMY KOJIMYECTBY BEUIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Boruncnenus 00bEMOB ra3oB 110 ypaBHEHHUIO PEAKIUU Ha bubnuorexa [JOK
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHHIA I'a30B https://m.edsoo.ru/ff0d5708

35 dusnyeckre U XUMHUYECKHE CBOUCTBA BOJILI bubmaorexa LJOK
https://m.edsoo.ru/ff0d587a

. bubnuoreka [JOK
36 CocraB ocHoBanuil. [ToHsATHE 00 HHIUKATOPAX https://m.e dsc])_E).ru I60d59e2

37| newacwmenmute pactsops. Mactosen onx seticcrsa uGanorea LIOK
pacTBope https://m.edsoo.ru/ff0d5b40

o | s s % Sne o dlpws o Busorea 101
PACTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d5eba

39 KontponpHas padota Ne2 o reme «Kucmopoa. Bogopos. bubmuorexa [JOK
Boma» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, KiaccudUKaIus, HOMEHKIaTypa BH6H_HOTeKa HOK
’ ’ https://m.edsoo.ru/ff0d664e

a1 [Tonydyenne u XMMHUYECKUE CBOMCTBA KUCIOTHBIX, bubnuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHHusI: COCTaB, KJIaccu(UKalKsg, HOMEHKIATypa BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d67ca

43 [Tomyuenue 1 XuMUYeCKHe CBOWCTBA OCHOBAHUH bubmorexa HOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccudukanus, HOMEHKIATypa bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue u XuMHUYECKHE CBOMCTBA KUCITIOT bubmorexa LHOK
https://m.edsoo.ru/ff0dfee2

16 Conu (cpemHue): HOMEHKIATypa, CHOCOObI OTYYCHHS, bubnunoreka [JOK

XHMHUYECKHE CBOMCTBA

https://m.edsoo0.ru/00ad9474
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[Ipaktuyeckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «OCHOBHBIE KJIACChI bubmaorexa [JOK
. https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAMHCHUIDY
48 I'eneTndeckas CBsI3b MEXKIy KJIACCAMHM HEOPTraHUYECKUX bubnuorexa [JOK
COCIMHEHHH https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O0o001IeHre U CHCTeMAaTH3alns 3HAHUN https://m.eds00.ru/00ad9ch?
50 KonTpomasnas padora Ne3 no teme "OCHOBHBIE KJ1acChl bubnuorexa [JOK
HEOPraHUYeCKUX COCTUHECHU" https://m.edsoo.ru/00ad9ela
51 [lepBbie MOMBITKY KJIACCUPUKALIUN XUMUYECKUX bubnnorexa [JOK
arieMeHTOB. [ToHsTHE O TpyIax CXOAHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [lepuoanueckuii 3akoH u [leproauueckas cucrema bubnuorexa [JOK
xuMudeckux 3aementoB JI. . Menaencea https://m.edsoo.ru/00ada52c
53 [TepwoIb1, TPYIIITEI, TOATPYIIITHI bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
bu6moreka [IOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tomb https://m.eds0o.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YeK aTOMOB 3JIEMEHTOB bubmuorexa [JOK
[Tepuoanyeckoii cuctemsl J[. 1. Menaencea https://m.edsoo.ru/00ada6hc
o | emmpmETI ek e oo LOK
https://m.edsoo.ru/00ada824
Meupeneena
gy | e epmeesiors tons 1 s o LOK
’ https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DNEKTPOOTPULIATEIBHOCTh ATOMOB XMMHYECKHUX bubnnoreka [JOK
AJICMEHTOB https://m.edsoo.ru/00adaab8
59 HNoHnHas xumMudeckas CBs3b bubmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XaMu4eckasi CBsI3b bubmorexa HOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemossipHas XMMU4YecKasi CBSI3b bubmorexa HOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCTICHUS bubmorexa LIOK

https://m.edsoo.ru/00adae28
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bu6mmoreka [{OK

63 OKHUCITUTENEHO-BOCCTAHOBUTEIIBHBIEC PEAKLIUU 1 https://m.eds00.ru/00adb076
bu6mmoreka [{OK
64 OxucnauTenu U BOCCTAHOBUTEITU 1 https://m.eds00.ru/00adb076
65 KonTpomasnas padora Ne4 no teme «CtpoeHue atoma. 1 bubnuorexa [JOK
XUMHUYECKas CBSI3bY https://m.edsoo.ru/00adb486
66 PezepBHblii ypok. O000IICHNE 1 CUCTEMaTH3AIMsI 3HAHUI 1 bubmmorexa LHOK
: https://m.edsoo.ru/00adb33c
. . bubnuoreka [JOK
67 PesepBubIit ypok. O6001IeHNE U CHCTEMAaTH3AIIHS 3HAHUN 1 https://m.edsoo.ru/00ad9ch?
. . bubnuoreka [JOK
68 PesepBHEIi ypok. O000IICHNE U CUCTEMATH3AITUS 3SHAHHHA 1 https://m.eds00.ru/ffod61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA

OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA
METOJIWYECKHAE MATEPUAJIBI JIUISI VUUTEJISA

IIAD®POBBIE OGPA30BATEJLHBIE PECYPCHI 1 PECYPCBI CETH UHTEPHET



