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HOACHUTEJIBHAA 3AIIMCKA

[IporpamMma 1Mo XMMUM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOM
0o0pa3oBaTeILHONM MPOrpaMMbl  OCHOBHOTO  00mIero oOpa3oBaHwUs,
npencrasiieHHbix B @PI'OC OO0, a Ttakke Ha OCHOBE (penepanbHOM
paboueii mporpaMMbl BOCIUTAHUS B C YIETOM KOHIEIIINH MPEIo1aBaHus
yueOHOro mpenMera «XuMus» B 00pa30oBaTeNbHBIX OpPraHMU3AIHIX
Poccuiickon @enepanumu.

[Iporpamma 1o XMMHUM JAET NPEACTABICHHUE O UENSIX, OOIIen
cTparernn OOydYeHHWs, BOCIUTAHUS ©  PA3BUTUS  OOyYarOIIMXCS
CpeicTBaMM  y4yeOHOro NpeIMEeTa, YCTaHABIMBAaET  00s3aTeIbHOE
OpEeIMETHOE COJepKaHUe, MPEeayCMaTpUBAET pacHpeiesieHue €ro Io
KJlaccaM M CTPYKTYpPHpPOBaHHUE MO pasjesaM U TeMaMm MpOorpaMMbl 10
XUMHH, ONPEENIeT KOJUYECTBEHHBIE U KaUeCTBEHHBIE XapaKTEPUCTUKU
coJiepKaHUs, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHUsI XUMUU C
y4€TOM MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKU
y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYaromuxcs,
onpeneNsieT BO3MOXXHOCTU NpeIMeTa s peanu3aluuud TpeOOBaHUU K
pe3yibTaTaM OCBOEHMSI OCHOBHOW 0Opa30BaTeNIbHOW MpOrpaMMbl Ha
YPOBHE OCHOBHOTO O0OIlEro o0pa3oBaHMs, a TakXke TpeOOBaHUU K
pe3ynbTaTam OOy4YeHHs] XMMUU Ha YPOBHE LEJEeW M3y4YeHHs NpeaIMeTa U
OCHOBHBIX BUJIOB Y4E€OHO-I103HABATEILHON JEATEIBHOCTA 00YUaIOLIErocs
110 OCBOEHUIO YYEOHOIO COACPIKAHUS.

3HaHWE  XMMHUHU  CIYXKUT  OCHOBOW Uil  (pOpMHUpOBAHUS
MHUPOBO33pEHUsI O0YyYAIOUIErocsi, €ro MpeJICTaBIEHU O MaTepuaIbHOM
eIWHCTBE MHUpPA, BaXHYIO pOJIb UrpaloT (opMUPYEMBIE XUMUEH
IPEACTaBICHUS O B3aMMONPEBPAILCHUSIX OHHEPrUd M 00 SBOIIOLUU
BELIECTB B IMPHUPOAE, O MYTIX PEIIeHUs TII00albHBIX NpodsieM
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CBIPHEBOM, JHEPreTHUYECKOU,
NUIIEBOM M 3KOJOTMYECKON 0€30MacHOCTH, MPOOJIEM 3PABOOXPAHECHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET peau3allii BO3MOXKHOCTEW ISl CaMOpa3BUTUS U
dbopMupoBaHUsa KyJbTYpPbl JUYHOCTH, €€ oOmed u (yHKIMOHAIBHOM
IPaMOTHOCTH;

BHOCHT BKJaJA B (OPMHUpPOBAHHE MBIIUICHUS H TBOPYECKUX
CHOCOOHOCTEN O0y4YaromIMXCs, HABBIKOB UX CAMOCTOATEIBHON yueOHOI
JEeSATENbHOCTH, HKCIEPUMEHTAJIbHBIX W HCCIEI0BAaTEIbCKUX YMEHUH,
HEOOXOJMMBIX KaK B MOBCEIHEBHOW KHM3HU, TaK U B MPOPECCHOHATBHON
NEeSTENbHOCTH;

3HAKOMHUT €O cHeuu(UKOM Hay4dHOrOo MBIIUICHHS, 3aKjaJblBaeT
OCHOBBI II€JIOCTHOTO B3IVISiIa HA €AMHCTBO MPUPOJBI U YEIOBEKa,
SABIISIETCS. OTBETCTBEHHBIM JTalioM B ()OPMUPOBAHUU ECTECTBEHHO-
HAy4YHOU TPaMOTHOCTH 00YYarOLUXCS;

CIOCOOCTBYET  (POPMHUPOBAHUIO IIEHHOCTHOTO  OTHOIICHUS K
€CTECTBEHHO-HAYYHBIM 3HAHHIM, K TPHUPOJIE, K YEIIOBEKY, BHOCUT CBOM
BKJIQJ] B DKOJIOTUYECKOE 00pa3oBaHUE 00yUarOIINXCS.

JlanHple HampaBlieHUsT B OOyYeHHUM XHMHH OO0ECIEeUMBaIOTCA
cnenuUKOl CcoAepKaHusl Y4eOHOro MpeaMera, KOTOpPbIM SBIAETCA
MeIarOTUYECKH aJalTUPOBAHHBIM OTPaXCHHEM 0a30BOM HayKW XMMHHU Ha
OITPEZICIIEHHOM JTare €€ pa3BUTHSL.



Kypc xumMuum Ha ypOBHE OCHOBHOTO 0OmIero oOpa3oBaHus
OpUEHTHUPOBAH Ha OCBOEHHE OOYYAIOIIMMUCS CUCTEMBI NIEPBOHAYAIBHBIX
NOHATUM XUMUHM, OCHOB HEOPraHMYECKOM XUMHUU M HEKOTOPBIX
OTJIEJIbHBIX 3HAUUMBIX MOHATUNA OPraHUYECKON XUMUH.

CrpykTypa coiepkaHus NporpaMMbl 10 XUMUU cPopMUpOBaHa Ha
OCHOBE CHUCTEMHOro mnoaxoja K e€ wusyueHuto. CopepxaHue
CKJIQJbIBAETCSI W3 CHUCTEMBbl TMOHATHA O XHMHUYECKOM DJIEMEHTE H
BELIECTBE W CHUCTEMbl MOHATHM O XuUMUYecKOH peakuuu. O0e 3TH
CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIUIY MOCIEA0BATEIIBHOIO
pPa3BUTHS 3HAHMM HA OCHOBE TEOPETHYECKHX MPEACTaBICHUI pPa3HOro
YPOBHS:

—  aTOMHO-MOJIEKYJSIDHOTO  Y4YE€HHMsl KaKk  OCHOBBI  BCErO
€CTECTBO3HAHUS;

— Ilepuoamueckoro 3akona J[. M. MenaeneeBa kak OCHOBHOTO
3aKOHA XUMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBA3H;

— NPEJCTaBICHUN 00 JIEKTPOIUTHYECKONW JUCCOLMAIIMM BEIIECTB B
pacTBOpax.

TeopeTnyeckre 3HaHUS pacCMATPUBAIOTCS Ha OCHOBE SMITMPUYECKU
NOJIYYEHHBIX M OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEI0BATEIHHO
OT OJHOTO YPOBHS K JPYromy, BBINOJHSASA (PYHKUUU OOBSICHEHHUS U
IPOrHO3UPOBAHUS CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEHM MPAKTHYECKOIrO
IPUMEHEHUS U TIOJYUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmsbl MO0 XHUMHH CIOCOOCTBYET (POPMHUPOBAHUIO
IIPEACTABICHUS O XUMUYECKON COCTABIIAOLIEH HAYYHON KapTHUHBI MUpPA B
JIOTUKE €€ CUCTEMHOM MPUPObl, IECHHOCTHOIO OTHOIIECHUS K HAYYHOMY
3HaHMIO U METOJaM NO3HaHUs B Hayke. M3ydeHne XUMHUH MPOUCXOAUT C
IPUBJICYCHUEM 3HAHUM W3 paHEE M3YUYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuid Mup», «bronorus. 5—7 knacce» u «Pu3mnka. 7 Kiace».

[Tpn M3yyeHun XUMHUU TPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB
XUMUYECKOM HayKd Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS,
IPAKTUYECKON NI€ATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOM  KyJbTypbl. 3ajadya y4eOHOro TmpeAMeTa COCTOUT B
(OpPMHUPOBAHUU CUCTEMBI XMMUYECKUX 3HAHUN — BaKHEHIIMX (PAaKTOB,
NOHSATUH, 3aKOHOB W  TEOPETUYECKUX  MOJOXKEHHM, JOCTYIHBIX
0000I1IeHHIT  MHUPOBO33PEHUYECKOTO  XapakTepa, s3blka HayKH, B
IPUOOIIEHNH K Hay4YHbIM METOJaM MO3HAHUS MPU U3YYEHUHU BELIECTB U
XUMHUYECKUX PEaKUui, B (POPMUPOBAHUU U PA3BUTHHU MO3HABATEIbHBIX
YMEHUH M WX MPUMEHEHUU B YYEOHO-NO3HABATEIBHONM M yudeOHO-
UCCJIEI0BATEIbCKOM JESTENIbHOCTH, OCBOCHHMM MpaBUil OE30MacHOro
oOpalieHus ¢ BEIIeCTBaMHU B TOBCEAHEBHOM KU3HU.

[Ipu u3yyeHnu XUMHUHM HA YPOBHE OCHOBHOTO 00I111eT0 00pa3oBaHus
BaYKHOE 3HAYEHHUE MPUOOPENU TaKUe LETH, KaK:

— (hOpMHUPOBAHHNE UHTEIJIEKTYAIbHO PA3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITENILHOMY MPUHATHIO
pelieHui, CHocOOHOM ananTUPOBaThCA K OBICTPO  MEHSIOIIUMCS
YCIIOBUSIM JKU3HU;

— HaIpaBJIEHHOCTb OOYYEHHMs Ha CHCTEMAaTHYE€CKOE NPHOOIICHHUE
oOydJarouuxcsi K CaMOCTOATEIbHON I103HABATEIbHOM JI€ATEIbHOCTH,
HAy4YHbIM METOJaM MO3HaHUs, (OPMUPYIOIIMM MOTUBALIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMHH;



— o0ecrieueHHE YCIOBUM, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO
00yYaromMUMUCs ONbITa Pa3HOOOPA3HOW JEATENbHOCTHU, IO3HAHUS U
CaMOINO3HAHUS, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIUH),
UMEIOIIMX  YHUBEPCAIbHOE  3HAYEHUE JUIS  pa3MYHbIX  BHUJOB
NEeSTENbHOCTH;

— (dopmupoBanue oO0mEeld (QYHKIUOHATHLHOM W €CTECTBEHHO-
HAyYHOM TI'PAaMOTHOCTH, B TOM YHCII€ YMEHUU OOBSICHATH U OLEHUBATH
SBJICHHUSI OKPYKAIOLLEr0 MHUPA, UCIIONb3Ysl 3HAHUS U ONBIT, MMOJTYYEHHBIE
Ipy W3YYEHUHW XHWMHH, NPUMEHSATh WX TMPU PEHICHUU TpodJieM B
MIOBCETHEBHOM )KU3HU U TPYAOBOU NESITENBHOCTH;

— (popmupoBanue y oOydarouuxcsi 'yMaHUCTHUECKUX OTHOIIEHUH,
NOHUMaHUSl  LEHHOCTM  XMMHMYECKMX 3HaHMM i1 BbIpaOOTKHU
9KOJOTMYECKU LEJIeCO00pa3HOro MOBEAECHHUs B OBITY U TPYJIOBOM
NESATENbHOCTH B LEJSIX COXPAHEHUS CBOETO 3/J0POBbS M OKPYKAIOIIEH
IIPUPOJTHOM CpENBI;

— pa3BUTME MOTHUBAIMM K OOYyYEHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M  CaMOBOCIMTaHUIO Ha  OCHOBE  YCBOCHHUSA
00IIEYeIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduiIs U HAMPABICHHOCTH JIalIbHEUIIIEro 00yUYeHus.

OO61iee yKciio YacoB, OTBEAEHHBIX JIs1 U3yUYECHHS] XUMUU HA YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68
yacoB (2 yaca B HeJlelo), B 9 kitacce — 68 4yacoB (2 4aca B HEJICINIO).

B xone npenopaBanHus yuyeOHOro mnpeamera «Xumus» B 5-9 kiaccax
KJjlacce peanusyercss Moayib «llkonbHbIN ypok» Paboueil nmporpammel
BOCITUTAHMUS.

Moayab «lIK0JIbHBIA YPOK»

Peanuzanysi IIKOJBHBIMU II€JaroraMy BOCIIUTATEIbHOIO
NOTEHIMAJIa yPOKa MPEAIOJIaraeT cleayrollee.

YCTAaHOBJICHHE  JIOBEPUTENIbHBIX  OTHOLIEHUH  MEXIY
YUUTEIEM M €ro YYEHHKaMH, CIOCOOCTBYIOMIMX MO3UTHBHOMY
BOCTIPUATHIO yYalIUMHCS TpeOOBaHUI M TMPOCHO YyUHUTEs,
NPUBJICUYEHUIO WX BHUMaHUS K OOCYyXJaeMOM Ha YpOKe
uH(pOpMaIK, AKTUBU3AIMN X [T03HABATEJILHON JESTEIbHOCTH;

noOyX/JeHHe  IIKOJBHUKOB  COONIIOJAaTh HA  ypOKe
OOUIENPUHSATHIE HOPMBI MOBEJAEHUS, NpaBWiIa OOMIEHUS CO
CTapiuMu (YYUTENIIMH) M CBEPCTHUKAMH (0OydaromIMMUCs),
IPUHLHUIIB] y4eOHOW TUCIUILIMHBI U CAaMOOPraHU3aluy;

IPUBJICUCHUE BHUMAHUSA IIKOJbHUKOB K ILIEHHOCTHOMY
aCIeKTy HM3y4YaeMbIX Ha YpOKax SBJICHHUH, OpraHu3alus HUX
paboThl C TOJyYaeMOM Ha YpOKE COLHMAIBHO 3HAYUMOM
uHpopmaleiT  —  UHULUMUPOBAHHE ee o0cCyXIeHus,
BBICKA3bIBaHUS Y4YallUMHCSI CBOEr0 MHEHHUS IO €€ IIOBO.Y,
BbIPAOOTKH CBOETO K HEM OTHOILICHHUS,



UCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MO>KHOCTEM
COJIepKaHusl y4eOHOro IpeaMera 4yepe3 JEMOHCTPALMIO JETIM
OPUMEPOB  OTBETCTBEHHOT0,  TPaXXJAHCKOTO  MOBEJAEHUS,
IpPOSIBJICHUSI YEJIOBEKOJIOOUS W J0OpOCEpIEeYHOCTH, uepe3
noJ00p COOTBETCTBYIOUIMX TEKCTOB Ui YTEHHWs, 3a4ad s
petieHusi, mpoOIEMHBIX CUTYAIUH st 00CYX/I€HUS B KIIAcCE;

IPUMEHEHUE HAa YPOKE MHTEPAKTUBHBIX (OpM pabOThI
yUalIXCs: WHTEIJIEKTYyalbHBIX, JEJIOBBIX, CUTYallMOHHBIX HWID,
CTUMYJIMPYIOIIMX TMO3HABATEIbHYI0 MOTHBALIMIO IIKOJbHUKOB;
JUCKYCCUHM, KOTOpBIE NAalOT yYallluMCs BO3MOKHOCTb MPUOOPECTH
OTBIT BEACHHUS KOHCTPYKTHUBHOTO IHAJIOTa; TPYIIOBOM pabOTHI
WIA paboThl B INapax, KOTOpbIE ydaT IIKOJIbHUKOB KOMaHIHOMN
paboTe 1 B3aUMOJECHCTBUIO C IPYTUMH JI€TbMU;

BKJIIOUEHUE B YPOK HWIPOBBIX HpPOLEAYp, KOTOpbIE
NOMOTalOT MOJJepKaTh MOTHBALMIO JIeT€ll K IOJYy4YEHUIO
3HaHWM,  HAJTAKUBAHUIO  TIO3UTHUBHBIX  MEXIMYHOCTHBIX
OTHOIIECHUHN B KJiacce, MOMOTal0T YCTaHOBJICHHIO
no0poxenaTenbHON aTMOc(hephl BO BpeMs YpOKa;

opranuzanus megCcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX
U OPYAMPOBAHHBIX yYalIMXCS HaJ WX HEYCIEBAIOIIUMHU
OJHOKJIACCHUKAMH,  JAIOLIEro  I[IKOJIbHMKAM  COLMAJIBHO
3HAYMMBIN OTIBIT COTPYAHUUYECTBA ¥ B3AUMHOM MTOMOIIIH;

Oco0enHoCTH 0TOOpa M aJANITANMH Y4eOHOT0 MaTepHasia Mo XUMHHU

OOyueHue yueOHOMY NpeaMeTy «XUMHUsD» HEOOXOIUMO CTPOUTH
Ha CO3/IaHUH ONTUMAJIbHBIX YCIOBUM JIJIsi YCBOEHUS MPOTrPAMMHOIO
Matepuaina ooyuarommumucs ¢ 3[1P. bonbioe BHUMaHue AOJIKHO OBITH
yAeJIeHO 0TO0pY y4eOHOro Marepralia B COOTBETCTBUU C MIPUHIIUIIOM
JOCTYITHOCTH MPU COXpaHEHUHU 001ero 6a3oBoro ypoBHs. OH JI0JIKEH
M0 COJIEP>KAHUIO U 00beMy OBITh aJaITUPOBAHHBIM JIJIs1 O0yUYaIOIIHUXCS
¢ 3I1P B cOOTBETCTBUU C UX OCOOBIMHU 00pa30BaTEIHLHBIMU
notpedHocTsMuU. Creayer 00JerduTh OBIaJCHIUE MAaTEPUATIOM
obyuaromumucs ¢ 3I1P mocpencTBoM ero aeTaabHOr0 O0BICHEHHS C
CHUCTEMAaTHUYECKUM ITIOBTOPOM, MHOI'OKPATHOW TPEHUPOBKOU B
MPUMEHEHUU 3HAHUM C UCIIOJIb30BaHUEM MPUEMOB AITOPUTMU3ALUU U
BU3YaJILHBIX OTOP, 00YYEHUS CTPYKTYPUPOBAHHUIO MaTepHaIa.

Bbonbioe 3HaueHue ist MOJTHOLIEHHOTO YCBOSHUST y4eOHOTO
Marepuralia UIMEET OIopa Ha MEKIPEIMETHBIE CBSI3H BOIIPOCOB,
M3y4aeMbIX B JAaHHOM Kypce, C TAKUMH YYEOHBIMU MPEAMETaMU KaK



«I"eorpadusy, «dusnkay, «buonorus». [To3Bomss paccMarpuBaTh
OJIMH Y TOT K€ y4eOHBII MaTepuall ¢ pa3HbIX TOUEK 3PEHUS,
MEXIPEIMETHBIE CBA3U CIIOCOOCTBYIOT €r0 JYUIlIeMy OCMBICIICHHUIO,
0oJiee MPOYHOMY 3aKPETUICHUIO TIOYYCHHBIX 3HAHUN U TPAKTUIECKUX
YMEHUM.

[Ipu moAroToBKE K ypoKaMm yYUTEb JOJKEH MPETyCMOTPETh
dbopmupoBaHue y 00yUarOIMUXCsl YMEHUN aHATU3UPOBaTh, CPAaBHUBATH,
0000111aTh N3yYaeMblil MaTepuall, INIAHUPOBATh MPEACTOALLYI0 paboTy,
OCYUIECTBIISITH CAMOKOHTPOJIb. HE00X0IMMO OCTOSIHHO CIEIUTH 3a
MPaBWIBHOCTHIO PEYEBOI0 O(POPMIICHUSI BHICKA3bIBAHUM 00YYaIOIIUXCS
¢ 3I1P. B cBs3Uu ¢ 0COOEHHOCTIMH MOBEIECHUAHN NEATEIILHOCTH
oOyuaromuxcs ¢ 3[1P (pacTopMokeHHOCTh, HEOPTraHU30BAHHOCTH )
HEO0OXOIUM CTPOXKAUIIINUKM KOHTPOJIb COOJIIOICHUSI TIPABHUIT TEXHUKU
0€30MacHOCTHU MPU MPOBEJICHUU Ja0OPATOPHBIX PAOOT B XUMUYECKOM
KaOuHeTe.

IIpuMepHBbIe BUABI 1€ATEJILHOCTH 00yYAKOIIUXCH C
3I1P, 00ycJ10B/IeHHBIE 0COOBIMHU 00Pa30BaTEILHBIMH
NMOTPEOHOCTAMU M 00ecreduBAIOIIMEe OCMbICJIEHHOE
OCBOEHHE COJEePKAHUM 00PA30BAHUSA 0 MPeAMETYy
«XHMHUD»

Conep:xanue BUIOB AesTenbHOCTH oOyuaromuxcs ¢ 3[1P na
YpOKaxX XUMHUH ONPEAEISIETCS] UX 0COOBIMU 00pa30BaTEIbHBIMU
notpedHocTsiMu. [ToMmumo mupoko ucnonszyembix B OOIT OO0
o0mMX Ui BceX OOydaroluxcs BUAOB JEATEIBHOCTH CIEAYET
YCWINTh BUIBl  JACSATENBHOCTH, CHENU(UYHBIE  JUIsSl TaHHON
KaTeropuu 00y4arommxcs, sl 00eceueHus] OCMBICIEHHOTO OCBOECHMSI
coJiepKaHusi 00pa30BaHUs 110 NMPEAMETY: YCUIEHHE PEIMETHO-
NPAKTUYECKOHN NEATENbHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHCTEM;
4epelOBaHUE BHJIOB JESITEIBHOCTH, 3aJCHCTBYIOIIUX Pa3INYHbIC
CEHCOPHBIE CHCTEMBI; OCBOCHHE MaTepHaja C OIOPOM Ha aJITOPUTM;
«IOUIArOBOCTHY» B M3yYEHHHM MaTepuaia; MCIOJb30BAHHE
JIOTIOJIHUTEIBHON BU3YaJIbHOM OMOpPHI (IUIaHbI, 00pas3iibl, CXEMBI,
1a0JI0HbI, ONOpHBIE TaduIbl). s pazsutus y oOyvaroniuxcs ¢ 3[1P
YMEHUS JieJlaTh BBIBOJABI, (OPMUPOBAHMS TIPAMOTHOIO PEYEBOrO
BBICKa3bIBaHUSI HEOOXOAMMO MCIOJb30BATh OMOPHBIE CIOBA U KIIMILIE.



Oco0oe BHUMaHUE CIEAYeT YACIUTh 00YUYEHUIO CTPYKTYPUPOBAHUIO
MaTepHalia: COCTaBJIEHUE PUCYHOUYHBIX U BEPOATLHBIX CXEM,
COCTaBJICHHE TaOUIl, COCTAaBlIeHNE  KiIacCUpUKAIIH c
0003HaYE€HHBIMU OCHOBAHMSIMU JIJIS KJIaCCU(DHUKAIIMY 1 HATIOJTHEHUE UX
npuMmepamu u 1p. [I[pumepHas TeMatudeckas 1 TEPMUHOIOTHIECKAs
nekcuka cootBerctByeT OOII OOO.
s obyuaromuxcss ¢ 3IIP cymiecTBEeHHBIMHM SBISIFOTCS TPHEMBI
paboThl C JEKCHYECKUM MaTepuaioMm 1o mpeamMety. [IpoBogutcs
crenuanbHas padoTa 1Mo BBEACHHUIO B AaKTUBHBIN CIOBAapPh 00YUYaAIOITUXCS
COOTBETCTBYIOIICH TEPMUHOJIOTHH. V3ydaemMbie TEPMUHBI BBOISTCS Ha
MIOJIUCEHCOPHON OCHOBE, 00s13aTeIbHA BU3yalbHAs TIOJITICPXKKA,
IrOpUTMbI PabOTHI C ONIPEIETICHUEM, OTIOPHBIE CXEMBI JIJIS
aKTyalIu3aliyd TEPMUHOJIOTHH.



COIAEPKAHUE OBYUEHUA

8 KUIIACC

IlepBoHayabHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Ponp XMMUM B KU3HM 4YEIOBEKa. XUMHUS B
cucreMe Hayk. Tenma u BemiectBa. DPU3MUYECKHME CBOMCTBA BEIIECTB.
ArperatHoe cocTosiHuEe BeunlecTB. [loHATHE O MeToJax IO3HAHMS B
xuMuu. Yucteie BemecTBa u cmecu. CiocoObl pa3jiesieHus: CMeceil.

ATOMBI W  MOJIEKYJIbl. XUMHYECKHE 3JeMEHThl. CHMBOJIBI
XUMUYECKUX 3JeMeHTOB. IIpocTeie W cloXHBIE BenlecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass  Qopmyna. BaneHTHOCTH aTOMOB  XMMHYECKHX
JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA cocTaBa BewlecTB. OTHOCUTENbHAsS
aTomHasi Macca. OTHOCUTENIbHAST MOJIEKYJsipHas Macca. MaccoBasi 1o
XUMHUYECKOT'0 3JIEMEHTA B COEJUHEHUU.

KonnuectBo BemecrBa. Mosb. MonspHas Macca. B3aumocssa3sb
KOJIMYECTBA, MACChl U YMCIA CTPYKTYPHBIX €IUHUL] BeliecTBa. Pacuérsl
1o GopMysiaM XUMHUYECKUX COECITUHEHU.

duznyeckue U XMMUYECKHE SIBICHHUS. XUMUYECKas peakius u e€
IPU3HAKHU. 3aKOH COXPaHEHUS! MACChl BEIIECTB. XUMUYECKUE YPABHEHHUS.
Knaccudukanuss XMMHUYECKMX peakUHuil (COCOUHEHUs, pa3IoKEeHMUS,
3aMelleHus1, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOH TOCYyJOoi, IpaBuiamMu paldoThl B
nabopatopun U npuémamu  oOpamieHuss ¢ J1a0OpaTOpHBIM
000py10BaHUEM, W3YUYEHUE U ONHKCAHUE (PU3MYECKHX CBOMCTB 00pa3lioB
HEOPraHWYECKUX BEIEeCTB, HaOMoAeHHe (pu3ndyeckux (IJIaBJIeHUE BOCKa,
TasHUE JIbJIa, PACTHpPAHUE caxapa B CTYINKE, KUIEHUE M KOHJIEHCALUS
BOAbI) M XHMMHYECKHX (TOpEeHHE CBEYM, MPOKAIMBAHUE MEIHOU
IIPOBOJIOKH, B3aMMO/JICHCTBHUE MeJla C KUCJIOTOM) sIBICHHM, HAOII0IeHUE U
ONMCAHUE TMPU3HAKOB MPOTEKAHMSI XMMUYECKUX PEaKUUH (paziioKeHHe
caxapa, B3aUMOJCICTBUE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapus,
paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3auMOJCUCTBUE
xene3a ¢ pactBopoM conu meau (II), uzydyenue crnocoOGOB paziesneHus
CMecei: ¢ TOMOUIbI0 MarHuTa, (QWIbTpOBaHUE, BbIIapHUBaHUE,
JUCTUIUIALNS, XpoMaTorpadus, IpOBEIC€HUE OUYUCTKH IMOBAPEHHOM COJH,
HAOJIIOIGCHWE W ONHWCAaHME  pe3yJbTaTOB  NPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJENeH
MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaHeilimue npeacTaBuTe M HEOPraHMYeCKMX BellecTB

Bo3nyx — cMech razoB. CocrtaB Bo3nyxa. Kucmopon — anemeHT u
npocroe BewecTBo. HaxoxkaeHue kuciopoja B npupojie, pusndyeckue u
XUMHUYeckue cBoiicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenue
kuciopona. CnocoObl TMOJYyYEeHHs KHUCIOpOJa B JIabopaTopuu H
npoMbluieHHOCTH.  KpyroBopor kucimopoga B mpupoge. O30H —
aJUIOTpOIHAsA MOAU(PUKALIMSA KACTIOPOAA.

TeroBoil 3(pdexT XUMUYECKON peakuuu, TEPMOXUMUYECKUE
YpaBHEHUS, 3K30- M SHIAOTEPMUYECKHUE peakuuu. TOIIMBO: Yrojib H
MeTaH. 3arps3HEHUE BO3/yXa, YCUJIEHHUE NapHUKOBOrO 3(PdekTa,
pa3pylIeHHe 030HOBOTO CJIOS.



Bopopon — snemeHT u nipoctoe BeniectBo. Haxoxaenue Bogopojia B
npupoze, pU3n4ecKue U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnorsl u conu.

MoutsipHbIil 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPAaBHEHUSM.

dusunyeckue cBoCTBa BOJbl. Bosma kak pactBopurenb. PacTBOpHI.
HaceplienHble 1 HEHACHIIEHHbIE PacTBOPbI. PacTBOPUMOCTh BEIIECTB B
BoJiIe. MaccoBas 1011 BEIIECTBA B PACTBOPE. XHUMHUYECKUE CBOWMCTBA
BoAbl. OcHoBaHus. Poib pacTBOpOB B MPUPOJAE U B KU3HHU 4YEJIOBEKA.
KpyroBopot Bozbl B npupoze. 3arpsa3HeHne NpupoaHbiXx Boa. OxpaHa u
OUYMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus HEOPTraHUYECKUX COCIUHEHNH. OKcunasl.
Knaccudukanus oxcuaoB: coljieoOpa3yromue (OCHOBHBIE, KHCIIOTHBIE,
amdorepHbie) U  HecojeoOpazyromue. HomeHknaTypa  OKCHIOB.
OuU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. [lomyueHrne OKCuIoB.

OcHoBaHusl. Knaccuduxanus OCHOBAHUU: ETOUH 151
HEpacTBOpUMBIE OCHOBaHUA. HoMmeHkiatypa ocHOBaHM. PU3NUECKHE U
XMMHUYECKUE CBOMCTBA OCHOBaHUU. [lomyueHrne 0OCHOBaHMIA.

Kucnorel. Knaccudukaumss xucnor. HomeHknatypa KHCIOT.
OuU3NYECKUE U XUMUYECKHE CBOMCTBA KUCIIOT. P/l aKTUBHOCTH METAJIJIOB
H. H. bekerosa. [lonydyeHue KUCIoT.

Comu. Homenkiarypa coneil. ®u3ndeckue 1 XuMUYECKUE CBOMCTBA
conen. [Tomyuenue coeil.

['eneTnueckass  CBA3b  MEXAY  KiacCaMH  HEOPTaHMYECKHX
COEIMHEHU.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEJCIICHHE COAEpPX aHUs KUCIOpoAa B BO3IyXeE,
NOJIy4eHHEe, COOMpaHKe, pacliO3HaBaHUE U U3yUYEHHE CBOMCTB KUCIOPOAa,
HaAOJIIOICHHE B3aMMOJCHCTBUSL BELIECTB C KHUCIOPOAOM U YCIOBHS
BO3HUKHOBEHUSl U TpPEKpalIEHUs ropeHus (moxapa), 03HaKOMIJIEHUE C
o0pa3aMu OKCHJIOB U OINHCAHUE MX CBOMCTB, MOJy4YECHHUE, COOMpAHUE,
pacrio3HaBaHME€ W H3YYE€HHE  CBOWMCTB  Bojopoja  (TOpeHue),
B3auMojieicTBue Bojopojga ¢ okcugom wMeau  (II)  (Bo3MokHO
UCIIOJIb30BAaHUE BHJIEOMATEPHATIOB), HAOJIOEHHE OOpa3LOB BELIECTB
KOJIMYECTBOM 1 MoOJb, HCCIEJOBAaHUE OCOOEHHOCTEN pPAacTBOpPEHUs
BELIECTB C Pa3JUYHOW PACTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C
ONpPENENEHHONM  MacCOBOM  JOJIEM  pAacTBOPEHHOTO  BENIECTBA,
B3aUMOJICHCTBHUE BOJbI C METAJUIaMH (HATPUEM U KaJibliieM) (BO3MOXKHO
UCII0JIb30BaHUE BUJICOMATEPUAIIOB), UCCIIE/IOBAHUE 00pa31oB
HEOPraHWYECKUX BEILECTB Pa3IMYHbIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpacKd HWHAMKATOPOB B pAcTBOpAaX KHUCIOT M LIEJNOYEH, H3yueHUe
B3aumozencTBust okcuaa menu (II) ¢ pacTBOpoM cepHOMl KHCIOTHI,
KHCJIOT €  MeTaulaMH, peakUMi  HEUTpalnu3aluH, IOJy4YeHHUE
HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOTO METalljla JIPYTUM U3
pacTBOpa COJIM, PpEIICHHWE HKCIEPUMEHTAIbHBIX 3aJad [0 TEMe
«BaxHelme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoanyeckuii 3axkoH u llepuognyeckas cucreMa XUuMHYECKHUX
yiemenToB JI. M. MenpaeneeBa. Crpoenue aromMoB. XHMHUYECKasd
cBsI3b. OKHMCIUTEIHbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUN

[lepBble MONBITKM KJIACCH(PUKALMM XUMHUYECKHX 3JIEMEHTOB.
[TonssTue 0  rpynmax  CXOAHBIX  DJIEMEHTOB  (ILEJIOYHBIE U



IEJIOYHO3EMENIbHBIE METaJUIbl, TaJIOT€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(OTEPHBIE OKCUIbI U TUAPOKCH/IBI.

[lepmognuecknii 3akoH. Ilepmoamdeckass cucreMa XUMHUYECKHUX
anemeHToB . 1. MenaeneeBa. KopoTkoneproanasi U JNIMHHONIEPUOIHAS
dbopmer  [lepuoguueckoit cucrembl xuMuueckux siementoB J[. .
MenneneeBa. Ilepuoasl u rpynmbl. @U3HYECKHNA CMBICH MHOPAIKOBOTO
HOMEpAa, HOMEPOB MEPUO/Ia U TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX snep. M30Tonel. DIEKTPOHBI.
CtpoeHue H3JIEKTPOHHBIX OOO0JOUYEK aTOMOB IMEpPBbIX 20 XUMHUYECKUX
snemMeHToB  Ilepmoamueckoit  cucrembr . WM.  Mengeneena.
XapakTepuCTUKa XUMHUYECKOTO 3JEMEHTa IO €ro MOJOXKEHHUIO B
[lepnognueckon cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHHs paJuyca aTOMOB XHMHYECKHX
3JIEMEHTOB, METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO Tpynmnam H
EPUOJIaM.

3nauenue Ilepmoamueckoro 3akoHa m Ilepuoguyeckoi CHCTEMBI
XUMHUYECKUX DJJIEMEHTOB JJisi pa3BUTHs Hayku U npaktuku. . W.
MenpeneeB — y4€HbIN U TPaXAaHHUH.

Xumnueckas cBsa3b. KoBaneHTHas (MOJspHas U HENOJIAPHAsi) CBSA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenpb okucienusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU.
[Ipoueccbl  OKHUCIEHMsT W BOCCTaHOBIEHMs.  OKHCIHUTENU |
BOCCTaHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpa3loB  BEIIECTB  METAUIOB W HEMETaJUIOB,
B3aMMOJICHCTBHE THAPOKCUA LIMHKA C pacTBOPaMU KHUCJIOT U LIEJIOYEH,
IPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX TPUMEPBl OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX  peakUMil  (rOpeHue, peakluu  paslioKEeHHUs,
COCIMHEHUS ).

Meoscnpeomemmnule ceasu

Peanuzauus MeXNpeaIMETHbIX CBSI3€d NMPU U3YYEHUU XUMHUHU B 8
KJIACCE OCYIIECTBIISIETCS] YEPE3 MCIOIB30BAHUE KAK OOIIMX €CTECTBEHHO-
HAyYHbIX MOHATHM, TaK W TOHSITHH, SBJISIOIIMXCS CUCTEMHBIMHU JUIS
OTJIEJIbHBIX MTPEJMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Me ecTecTBEHHO-HAay4YHbIE MTOHATHUS: Hay4YHbI (DAKT, TUIIOTE3A,
TEOpHUsl, 3aKOH, AaHaJM3, CHUHTE3, KIACCHU(PUKALHNS, MEPUOJIUYHOCTD,
HAOJIIOICHUE, HKCIEPUMEHT, MOJEIUPOBAHUE, HU3MEpPEHUE, MO/ENb,
SIBJICHHE.

®duszuka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIH]L,
U30TOMbI, PAJAMOAKTHUBHOCTb, MOJEKYJa, JJIEKTPUUYECKUU  3apsf,
BELIECTBO, TeJlo, OOBEM, arperaTHO€ COCTOSIHUE BEIECTBa, Tra3,
(du3nyuecKre BEIUYUHbI, €IMHUIIBI U3MEPEHHUSI, KOCMOC, TUIaHETbI, 3BE3/IbI,
Connue.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIIbl, TOPHBIE TOPOIBI,
NI0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHMYeCKasi peaKkIHs

[lepnognuecknii 3akoH. Ilepmoamueckass cucreMa XUMHUYECKHUX
anementoB /I. 1. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
U3MEHEHUM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOIOB,



KIS, KalblUsl M HUX COCAUHEHUNW B COOTBETCTBUU C TOJIOKEHUEM
371eMEHTOB B lleprnoanueckon cUCTEME U CTPOEHUEM UX aTOMOB.

Crpoenue  BemiecTBa:  BHJAbI  XUMHYECKOW  CBSI3U.  [HIBI
KPUCTAJUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOWMCTB BEIIECTBA OT THIA
KPUCTANINYECKOW PEIIETKU U BUJIa XUMAYECKOU CBA3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB.
XUMHUYECKHAE CBOMCTBA BEIIECTB, OTHOCSIIMUXCS K Pa3JIMYHBIM KJIacCam
HEOPraHUYECKUX COEJMHEHUN, TEHETHUYECKAas CBSI3b HEOPTraHHMYECKHUX
BEILIECTB.

Knaccudukanus XuMUYECKUX pPEaKIui MO pa3IuyHbIM MpHU3HAKaAM
(MO yuCay U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEUIECTB, MO TEIJIOBOMY
3 dekTy, Mo UBMEHEHUIO CTENEHENH OKUCICHUSI XUMUYECKUX AJIEMEHTOB,
o oOpaTUMOCTH, 1O YYACTHUIO KaTajau3aTopa). IK30- U SHJIOTEPMUUYECKUE
pEaKIHH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTue o0 ckKopocTH Xumudeckoil peakuuu. Ilonstue 00
o0paTUMBIX U HEOOpaTUMBIX XUMHUUYECKUX peakuusx. IlloHstue o
TOMOT€HHBIX U T€TEPOTreHHbIX peakiusax. [lonstue o karanuze. [lonstue
0 XHMHUYECKOM paBHOBecHM. @DaKTOpbl, BIHUSIOIMIME HA CKOPOCTH
XMMHUYECKOUN PEAKIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIE ~ pPEAKIMH,  3JEKTPOHHBIN
0amaHC OKMCIMTEIBHO-BOCCTAaHOBUTENbHOU peakuuu. CocTaBiieHne
ypaBHEHUH OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuuii C

UCII0JIb30BAaHUEM METO/1a 3JIEKTPOHHOIO OanaHca.

Teopus dIEKTPOIUTHYECKOW JUCCOLMALMAM. JIEKTPOIUTHl U
HEJIEKTPOIUThL. KaTHOHBI, aHHOHBI. MexaHu3M JUCCOIMalK BEIECTB C
pa3IMUHBIMU  BUJAMU XUMHUYECKOW CBsi3u. CTeneHb AUCCOIMAIIUM.
CunbHble U c1a0ble ANEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi IPOTEKaHUsl pEAKIM HOHHOTO
oOMeHa, TMOJHbIE U COKpalIEHHbIE HOHHBIE YpPAaBHEHUSI pEaKIUil.
CBoiicTBa KHUCIIOT, OCHOBaHWUW M COJIEM B CBETE MPEJCTAaBICHUN 00
AJEKTPOUTHYECKON Juccounanuu. KadecTBEHHbIE peakIMd HAa HOHBI.
[ToHsiTHE O TUAPOJIU3E COTIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE €  MOJCNISAMH  KPUCTALUIMYECKUX  PEIIETOK
HEOPraHMYECKUX BEUIECTB — METAUIOB W HeMmeTauioB (rpadura u
anMasza), CIOXHBIX BEIIECTB (XJIOpUAA HATpuUs), MCCIEI0BaHUE
3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEaKIUU OT BO3JACHUCTBUS
pazIUYHBIX (PAKTOPOB, MCCIEAOBAHHUE AJIEKTPOIPOBOJIHOCTH PAaCTBOPOB
BELIECTB, MPOLECCa TUCCOLUALMU KUCIOT, IIEJ0Uel U coyeil (BO3MOXKHO
UCII0JIb30BaHUE BUJICO  MaTEpHUAJIOB), MIPOBEJICHUE OTIBITOB,
WUTIOCTPUPYIOIIUX TPU3HAKK MPOTEKAHUS PEaklMii MOHHOro oOMeHa
(oOpa3zoBaHue ocajka, BbIJIEJICHHE raza, oOpa3oBaHUE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii (ropeHue, peakuuu pa3jioKeHUs, COeUHEHUS), pacliO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C MOMOIIbI0 KAaUECTBEHHBIX PEAKIIMI HAa UOHBI,
pelIeHrne SKCIEPUMEHTAIIBHBIX 33/1a4.

HeMeTa/uibl U MX coeIMHEHUS

OO6miass  xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTepHbIC CTENEeHW OKucieHUs. CTpoeHue u (u3anyecKue
CBOMCTBA MPOCTBIX BEHIECTB — TAJIOTCHOB. XUMHUUYECKHE CBOMCTBA Ha
npuMepe Xxjopa (B3aUMOJACHCTBHME € MeETaUlaMH, HEMETaJulaMH,



niesioyaMu). XjaopoBojopo. CossiHasi KUCI0Ta, XUMUYECKHUE CBOWCTBA,
MoJy4yeHue, MnpumeHeHue. JleldcTtBue XxJjiopa U XJOPOBOAOpPOJA HA
OpraHu3M 4eJioBeKa. BaxHeilmme XJIOpUIbl M KX HAXO0XKICHHUE B
IpUpoOJeE.

O6mast xapakrepuctuka s31aeMeHTOB VIA-rpynnsl. OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHU OKucieHuss. CTpoeHue Hu
(u3nuecKre CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U  CEpBL.
AnnoTponHble MOAU(PUKALIMHA KUCIOPOIa U cepbl. XUMUYECKUE CBOMCTBA
cepbl. CepoBOJOpPOA, CTpOEHUE, (PU3NUYECKUE M XUMHYECKUE CBOWCTBA.
Oxkcunapl cepbl Kak MPEICTABUTEIM KHUCIOTHBIX OKcuaoB. CepHas
KUCIIOTa, (U3MYECKME M XUMHUYECKHE CBoMcTBa (oOmMe  Kak
npeACTaBUTENS KJlacca KHUCIOT U crneunuduueckue). XuUMUUYECKUE
peaklMM, JIeXKallue B OCHOBE IPOMBIIUIEHHOIO CHOC00a MOJy4YEeHHS
cepHoOM KUCIOThI. [Ipumenenne cepHor KuciaoTsl. Cosv CEpHOM KUCIIOTHI,
KaueCTBEHHas peakuus Ha cyibdaT-uoH. Haxoxzaenue cepsl U €€
COEIMHEHHUI B PHUPOJE. XUMUYECKOE 3arpSI3HEHUE OKPYKAIOLIEH Cpe/Ibl
COCIMHEHUSIMU Ccepbl (KUCIIOTHBIE JIOKIW, 3arpsi3HEHHUE BO3JyXa U
BOJIOEMOB), CITIOCOOBI €0 MPEe0TBPAICHUS.

OO6mast xapakTepucTuka 3iemMeHTOB VA-rpynnsl. OcobeHHOCTH
CTPOEHHS  aTOMOB, XapakKTE€pHblE CTENEHU  OKHUCIEHuA.  A30T,
pacnpocTpaHeHue B OpUpoie, (pu3nyeckue M XHUMHUYECKUE CBOICTBA.
KpyroBopot a3zora B npupoje. AMMHUaK, ero puU3nuecKkue U XUMUYECKUE
CBOMCTBA, MoJyyeHue U npuMenenue. Conu aMMOHUsA, UX (U3UUECKUE U
XUMHUYECKUE CBOWCTBA, MpUMEHEeHHe. KauecTBeHHash peakiusi Ha HOHBI
aMMOHUS. A30THasi KHCIIOTa, €€ MOTyYyeHue, PU3NIEeCKUe U XUMUYECKHUE
cBoMcTBa (00I1IMe KaK MPEACTAaBUTEIIS Klacca KUCIOT U creruduieckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KaYECTBE MHUHEPAIbHBIX
yno0Openuii.  XMMHUYECKOE  3arpsi3HEHHE  OKpyXKaroulell  cpelsl
COEIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXIM, 3arpA3HEHUE BO3yXa, MMOYBBI
u BojgoémoB). dDochop, amiorponHbie Momaubukanuu docdopa,
busznyeckue u xumuyeckue ceorictra. Oxcun docdopa (V) u hochophas
KHCIIOTa, (U3MYECKME W  XUMUYECKHE  CBOICTBA, IOJIyYECHHE.
Hcnonb3oBanue ¢pochaToB B KaU€CTBE MUHEPAIBHBIX yI00PEHHUI.

O6mast xapakrepuctuka s31aeMeHToB [VA-rpynnsl. OcobeHHOCTH
CTPOEHHS AaTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIECHUS. YTJIEpoJ,
AJUIOTPOIHbIE MOAM(PUKALIMH, PACTIPOCTPAHEHUE B MPUPOJIE, PU3NUYECKUE
U XMMHYECKUEe cBoMcTBa. AnicopoOiusi. KpyroBopot yriiepoaa B mpupojie.
Oxkcuppl yriepoaa, ux (U3MYECKUEe U XMMUUYECKUE CBOMCTBA, JEHUCTBUE
Ha JKMBBIE OpPraHM3Mbl, MOJYYEHHE M MPUMEHEHUE. IJKOJOTMYECKUE
npoOJieMbl, CBsI3aHHbIE ¢ oKcuioM yrieposa (IV), runoresa riaobanbHOTo
NOTEIUIEHUs KJIMMaTa, MapHUKOBBIA 3 (dekT. YronbHas KuacaoTa U €€
CoJiu, HUX (U3NYECKHE M XHUMHYECKHE CBOWCTBAa, MOJyYE€HUE U
IpUMEHEHHE. KauecTBennas peakuus Ha KapOOHAT-UOHBI.
Hcnonb3zoBaHue KapOOHATOB B ObITY, MEIMLMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TOHATHS OO0 OpPraHMYECKHUX BELIECTBAX KakK O
COCIMHEHMSIX YyIiiepoaa (METaH, 3TaH, STWJIEH, AaUEeTWJIEH, 3TaHOJ,
[JIMLIEPUH, YKCycHas Kuciota). [Ipupo/iHble MCTOYHUKHU YIIIEBOAOPOIOB
(yroJsib, MpUpPOAHBIA ra3, HEPTH), NPOAYKTHl UX MepepadOTKu (OCH3UH),
UX pOJib B OBITY U IPOMBIIIEHHOCTH. [IoHsATHE 0 OMONOrMYECKH BasKHBIX
BELLECTBAX: KMpax, OelKax, yriieBoJax — U UX POJU B )KU3HU YEJIOBEKA.



MarepuaibHOE  €IMHCTBO  OPraHUYECKHMX M  HEOpPraHMYeCKUX
COEIMHEHU.

KpeMHuuii, ero gpusnyeckue U XMMUYECKUE CBOWMCTBA, MOJYyYEHUE U
npumeHeHue. CoeuHeHusl KpeMHus B npupoje. OOiue npeacTaBlieHus
00 okxcune kpemHusi (IV) u kpemuueBoil kuciore. CHIMKAThl, HUX
UCIIOJIb30BaHME B OBITYy, B  MNPOMBILUICHHOCTU.  Baxneilue
CTPOUTEIbHBIE MaTepUalbl: KEpaMHKa, CTEKJIO, LEMEHT, O€eTOoH,
xene300eToH. [IpobiiemMbl 6€30MacHOr0 MCMOJIb30BAHUS CTPOMTENBHBIX
MaTepHaJIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3yUueHHUE O00pa3l0B HEOPraHUYECKUX BEIECTB, CBOMCTB COJISTHOU
KHUCIIOTBI, MPOBEACHUE KAUYECTBEHHBIX pPEaKUUd Ha XJIOPHUI-UOHBI H
HAOJIIO/ICHUE MPU3HAKOB KX NPOTEKAHMS, OIbIThl, OTPAKAIOIINE
du3nueckre W XUMHUYECKHE CBOMCTBA TajJOr€HOB U HMX COEIUHEHUU
(BO3MOKHO  MCIOJIb30BAaHUE BHJIEOMATEPUAIOB), O3HAKOMJIEHHE C
oOpa3uaMu XJI0pUA0B (rajloreHUA0B), 03HAKOMJIEHHUE ¢ 00pa3laMH Cephbl
U €€ COCNMHEHMSIMHU (BO3MOXKHO HCIIOIB30BAaHUE BUICOMATEPUAIIOB),
HaOMIOJIeHUe  mpolecca OOYIJIMBaHMS — caxapa TMOJ  JCHCTBHEM
KOHLICHTPUPOBAHHON CCPHOM KHCIOTHI, U3y4YCHHE XMMUYCCKHX CBOHCTB
pa30aBIICHHON CEPHOW KHCIIOTHI, MPOBE/ICHNE KAYECTBCHHOM PEakIiu Ha
Cynb(ar-MOH M HaOIIOACHHE MPU3HAKA € NPOTCKaHMUs, O3HAKOMIICHHE C
bu3nYecKUMU CBOMCTBaMU a30T1a, pocdopa v UX COeTUHEHHMN (BO3MOMKHO
UCII0JIb30BAaHUE BHUJIEOMATEPHUANIOB), 00pa3aMu a30THBIX U (POCPOPHBIX
yAOOpeHuid, TMOoJydyeHue, coOupaHue, paclo3HaBaHHUE U U3y4YCHUE
CBOMCTB aMMHAaKa, IPOBE/ICHUE KAaUECTBEHHBIX PEaKLUUii Ha HOH aMMOHUS
U pocPaT-uOH U U3yUYECHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJEHCTBUE
KOHLUEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C  MeIpl0  (BO3MOXHO
UCII0JIb30BaHUE BUJICOMATCPHUAIIOB), U3y4YeHUe Mozesnen
KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura, Qpyiepena, 03HaKOMIICHHE
C MPOLECCOM aACOpOLHMH PACTBOPEHHBIX BELICCTB AKTHBHPOBAHHBIM
yrIéM M YyCTPOMCTBOM  MPOTHBOrasza, IOJy4eHHE, CcOOUpaHue,
pacno3HaBaHWE€ M H3YYEHUE CBOMCTB YIJIEKHUCIOrO Tras3a, MNpPOBEICHUE
KaYeCTBEHHBIX pPEAaKUMi Ha KapOOHAT M CHJIMKAT-UOHBl U H3yYEHHUE
IPU3HAKOB MX IMPOTEKaHUs, 0O3HAKOMJIEHHE C MPOAYKLHMEN CHIMKATHOU
IPOMBIIUIEHHOCTH, PELIEHUE HKCIEPUMEHTANbHBIX 3aJad 10 TeMe
«Baxknenie HeMeTaulbl U KX COCIUHEHUS.

MeTtanibl 4 MX COeINHEHUA

OO0miast xapakTepuCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha
OCHOBaHMM MX mMoJoxxkeHus B Ilepumoanueckoid cucTeMe XMMHYECKHUX
anemenToB Jl. 1. MenzaeneeBa u crpoenuss atomoB. CTpOCHUE METAILIOB.
Meraminueckass CBA3b U METAJUIMYECKAas KpUCTAJUIMYECKas pelETkKa.
DIIEKTPOXUMHUYECKUN psii HanpsDKeHU MeTtawioB. dusnueckne u
XUMHUYECKHME CBoOiicTBa MeTayyioB. OOmue crnocoObl  MOJyYEHHS
MeTajioB. [loHsiTHE O KOPPO3UKM METAJLIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI
ux oT koppo3uu. CruiaBsl (CTajab, YyryH, AIOPATIOMUHUI, OpOH3a) U HX
IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[lenounble MeTayuibl: mosioxkeHue B Ilepuoanueckoil cucreme
xumudeckux assemeHtoB /. M. MeHneneeBa, CTpoeHME HUX aTOMOB,
HaxoxaeHue B mnpuponae. dusmyeckne M XUMHUECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kaiusg). OKCUIIbI U THAPOKCUIBI HATPUS U KayHsl.
[IpruMeHeHne METOYHBIX METAIJIOB U KX COCIMHEHHUI.



[[lenouyno3eMenbHbIE METAIbl MarHUM M KaJbLUM: IIOJIOKCHHE B
[lepnognueckori cucreMe xumuueckux anemeHtoB /. M. Menneneesa,
CTPOCHME HX aTOMOB, HaxoXjaeHue B mnpupoge. Dusuueckue u
XMMHUYECKUE CBOMCTBA MAarHvs W KajblMs. BaxHeWlmune coenrHeHUus
KaJblUsl (OKCHUJ, TUAPOKCUI, coyir). KECTKOCTh BOJABI U CHOCOOBI €&
yCTpaHEHHUHI.

AmoMuHAN: TOJIOkKEHUE B llepuoandeckoi cucrteMe XMMHUYECKUX
aneMmeHToB /. 1. MeHneneeBa, CTpoeHHE aTOMa, HAX0KJICHUE B IPUPOJE.
dusznueckue W XUMHUYECKHE CBOMCTBA anmoMUHUS. AMdoTepHbIe
CBOMCTBA OKCHUJIA U TUAPOKCHUIA ATFOMUHUSI.

Kenezo: mnonoxenne B llepuoanyueckord CHCTEME XHUMHUYECKUX
aneMmeHToB /. 1. MeHnaeneeBa, CTpoeHHE aTOMa, HAX0XKJICHUE B IPUPOJE.
Ou3nYecKue U XUMHUYECKUE CBOMCTBA kene3a. OKCHabl, TUAPOKCHUIBI U
cosn kene3a (I1) u sxenesa (II1), ux coctas, cCBOMCTBA U MOJIyYEHUE.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE ¢ 00pa3liaMy METaJJIOB U CILIaBOB, UX (PU3MUECKUMU
CBOMCTBaMH, H3yUYECHHE PE3YJIbTATOB KOPPO3UM METAUIOB (BO3MOXHO
UCIIOJIb30BAaHUE BHUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS
OKCHJIa KalbllUd M HATpUs C BOJOM (BO3MOXHO UCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCJIEOBAaHUE CBOMCTB XKECTKOW BOJbI, Mpolecca
TOpEeHHs  JKejie3a B Kuciaopoje  (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPUATIOB), TPU3HAKOB MPOTEKAHUSI KaYECTBEHHBIX PEaKIui Ha
WOHBI: MarHus, Kajablus, alllOMUHUs, IUHKA, kene3a (I1) u xenesa (11I),
menu (II), HabnroeHe U OMMCaHUE MPOLIECCOB OKPAIIMBAHUS TJIAMEHU
MOHAMU HATpUs, Kalus U Kaiblusig (BO3MOXKHO UCIIOJIb30BAHUE
BUJICOMATEPUATIOB), HUCCIe0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMUHUSL U TUAPOKCUJA IMHKA, PEIICHUE AKCIEPUMEHTAIbHBIX 3a]a4
1o Teme «BaxkHeue MeTauibl U UX COSAUHEHUS.

XHMUS M OKpPY:KaoUas cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW JKM3HM YEJIOBEKA.
be3onacHoe MCMOIb30BaHME BEIIECTB M XMMHYECKUX PEAKIUl B OBITY.
[lepBast momolIilb MPU XUMUUECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYKawmlehd cpeabl (mpeaenabHast
nomnycTumas KoHueHTpauusi Bemects, aanee — I[I[JIK). Pons xumuu B
pELIEHUU PKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oO0pa3loB MarepuasoB (CTEKJIO, CIUIaBbl METAJUJIOB,
NOJIMMEPHBIE MaTEPHUAIIbI).

Meoscnpeomemmnule ceasu

Peanuzanusi MeXnpeaMETHBIX CBS3€d MPU U3yYCHUU XUMUHU B 9
KJIaCCE OCYIIECTBIISICTCS YEPE3 MUCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK W TOHATUM, SBISIONIMXCS CUCTEMHBIMHU IS
OT/ICJIbHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIC MOHSTHUS: HAYYHbIN (DAaKT, TUIIOTE3A,
3aKOH, TEOpHUs, aHalIu3, CUHTE3, KIacCUPUKAIUs, TEPUOTUIYHOCTD,
HaOII0JICHUE, HKCIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHUE, MOJIEb,
SIBJICHUE, TAPHUKOBBIN 3P(DEKT, TEXHOJIOT S, MaTEPUATIBI.

duznka: MaTepusi, aToM, HIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I,
U30TOIbI, PAJAHMOAKTUBHOCTh, MOJIEKYJA, DJICKTPUUYECKUM  3apsf,
MPOBOJIHUKHU, MTOTYNPOBOJHUKH, TUIEKTPUKU, (DOTOIIEMEHT, BEUIECTBO,
Teno, 00bEM, arperaTHO€ COCTOSIHME BENIECTBa, Ta3, pPacTBOp,



pPacTBOPUMOCTh, KpUCTAJUTMUECKas pEMmETKA, CIUIaBbl, (U3HUCCKUEC
BEJTMYHMHBI, €IMHUIIBI U3MEPEHHSI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETHI,
3BE3161, ComHIIE.

buonorusi:  gorocunres, apixanwe, Ouocdepa, IKOCUCTEMA,
MUHEpaIbHBIC yao0peHus, MHUKPODJIEMEHTHI, MaKpODJICMEHTHI,
IIATATC/ILHEBIC BEIICCTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI,
M0JIC3HBIC NCKOITaeMble, TOIJIUBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbBI
HO XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE  PE3yJbTAaThl OCBOCHHUS MPOrPAMMbI  OCHOBHOIO
oOwero oOpa3zoBaHus AOCTUTAIOTCA B X0A€ 00y4YEHHUS] XUMUU B €IUHCTBE
y4eOHOM W BOCHUTATENbHOW JEATEIbHOCTH B COOTBETCTBUH C
TPAAUIIMOHHBIMA  POCCUHUCKUMHU  COLUOKYJIbTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B OOIIECTBE MpaBUJIAMH U
HOpMaMHU TIOBEJICHHSI M CHOCOOCTBYIOT MpolieccaM CaMOIO3HAHMUS,
CaMOpPa3BUTHUSA U COLUATIU3AIMUA 00YUarOITUXCS.

JIM4HOCTHBIE PE3YyJbTAaThl OTPAXKAIT TOTOBHOCTH OOYYaIOIIUXCS
PYKOBO/JICTBOBAThCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUN U
pacuIMpeHue OMnbITa ASSITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCJIE B YACTHU:

1) mnaTpMoOTHYECKOr0 BOCIMTAHUS:

[IEHHOCTHOTO OTHOILIEHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEJUI0, T[IOHMMAaHUS 3HAYCHUS
XUMHUYECKON HAyKd B KM3HU COBPEMEHHOI'O O0IIEeCTBa, CIOCOOHOCTH
BJIQJIETh JOCTOBEPHOU HHQOpMAIIMENd O TMEpPEOBbIX JOCTHUKEHUIX U
OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOM XMMUU, 3aMHTEPECOBAHHOCTU B
Hay4YHBIX 3HAHUAX 00 YCTPOICTBE MUpPA U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

NpeACTaBICHUST O  COLUMAIBHBIX  HOpPMAaX W MpaBuUiIax
MEXKJIUYHOCTHBIX OTHOLIEHUM B  KOJUIEKTUBE, KOMMYHHKATHUBHOMN
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, y4eOHOUCCIIEI0BATEIbCKOM,
TBOPYECKOW W  JPYTrUX BHUJAX  JICSITEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JESATENbHOCTU NPH BBINOJHEHUHU YYEOHBIX,
MO3HABATEIbHBIX 3aJ1ay, BBIMOJHEHUH XUMHUYECKUX HKCICPUMEHTOB,
CO3/JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMONOHUMAHUIO U
B3aMMOIIOMOIIM B MPOIIECCE ATON y4eOHOU AEeSATEILHOCTH, TOTOBHOCTH
OIICHMBATh CBOE MOBEJICHUE UM MOCTYIKH CBOMX TOBAPHUIIEH C MO3UIINHU
HPABCTBEHHBIX M TPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCIEICTBUI
MOCTYTKOB;

3) HEHHOCTH HAYYHOTI' 0 MIO3HAHUSA:

MHPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE UM XMUMHUYECKOU
peaKIuu, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
COCTABJISIOIIME OCHOBY JJIsi TIOHUMAHMs CYIIHOCTU HAay4YHOU KapTHUHBI
MUpa, TpeACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS
MPUPO/JIbI, B3AUMOCBSA3SX YEJIOBEKA C TIPUPOJHON CPEeoid, O POIU XUMUU
B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAIPABJICHHbIC HA TMOJYyYEHHE HOBBIX
3HAHUW 10 XUMHUM, HEOOXOJIUMBbIC JUIsi OOBICHEHUS HAOII0JaeMbIX
OpOLIECCOB W SIBJIEHWH, [I03HABATEJIbHOM, HWH(POPMALMOHHON W
YUTATEICKOM KYJIbTYphl, B TOM UYHCJE HABBIKOB CaMOCTOSTEIbHOU
paboThl ¢ YUeOHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPATypOM, JOCTYITHBIMU
TEXHUYECKUMU CPEJCTBAMU MH(DOPMAIIMOHHBIX TEXHOJIOTUH;

MHTEpeC K 00YUYEHHUIO U MO3HAHUIO, JII00O03HATEIbHOCTh, TOTOBHOCTh
U CIOCOOHOCTh K CaMOOOpPa30BaHUIO, IPOCKTHON M HCCIIEIOBATEIbCKON
NEATeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHS
00yueHus B JaJIbHEHIIIEM;



4) popMupoOBaHKS KYJIbTYPHI 310POBbSI:

OCO3HAaHMUE IIEHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHUE
NOCJIEACTBUA M HENPUATHE BPEIHBIX MPUBBIYEK (yHOTpPEOJICHUS
AJIKOT0JIsl, HAPKOTUKOB, KYpPEHUsI), HEOOXOIUMOCTH COOIIOJICHUS TIPABUII
0€30MacHOCTH IPU OOpallleHUU C XUMUYECKUMHU BEIIECTBAMU B OBITY U
peanbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEPEC K NPAKTUYECKOMY U3Yy4YeHHIO mpodeccuid U TpyJla
pazIMYHOrO poOJia, YBAKEHHE K TPYLy U pe3ysibTaraMm TpYJIOBOM
JESATENbHOCTH, B TOM YHCJIE HA OCHOBE PUMEHEHHUS PEMETHBIX 3HAHUM
N0 XUMHUH, OCO3HAaHHBIM BHIOOP MHAMBHUAYAIbHOM TPAEKTOPUU
OPOJOJDKEHUsT O00pa3oBaHMsl C YYETOM JIMYHOCTHBIX HHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCcreuHon npodecCuoHaNbHOM JEATeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX
YMEHUH, TOTOBHOCTb aJIalITUPOBATHCS B MPO(PECCUOHATILHOM Cpefe;

6) 3K0JI0rMYeCKOro BOCIIUTAHMS:

SKOJOTMYECKM LIEeJecOO00pa3HOe OTHOUIEHHWE K MPUPOJE Kak
UCTOYHUKY XU3HM Ha 3emile, OCHOBE €€ CYIlECTBOBAHMS, IMOHUMAaHUE
LHEHHOCTH 3J0pOBOr0 M 0€30MacHOro oOpas3a »W3HH, OTBETCTBEHHOE
OTHOLIEHUE K COOCTBEHHOMY (PM3MUYECKOMY U MCUXUYECKOMY 3J10POBBIO,
OCO3HaHHUE LIEHHOCTU COOJIIOJICHUS MpaBuil 0€30MacCHOIO MOBEAEHUS TIPU
paboTe C BEIEeCTBAMM, a TAKKE B CUTYALMSIX, YTPOKAIOIIKX 310POBBIO U
JKM3HU JTIOACH;

CHIOCOOHOCTH MPUMEHATh 3HAHUA, MOJydYaeMble IPU H3YyUYECHUU
XUMUM, JJI1 pELIeHUs 3a/]ad, CBSI3aHHBIX C OKpPYXaloled MPUPOIHOM
CpeloH, Ui MOBBILIEHUSI YPOBHS AKOJIOTMYECKON KYJIbTYPhl, OCO3HAHUS
IJI00AJIBHOTO XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTeH UX PElICHUs
NOCPEJCTBOM METOJOB XHUMHH, HKOJIOTHYECKOTrO MBIIUICHUS, YMEHHUS
PYKOBOJICTBOBATbCSI MM B II03HABATEIbHOW, KOMMYHUKATHUBHOW U
COLIMAJIbHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIIEISAIOT 3HAUUMBbIE IS
dbopMupoBaHUsS MUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHS,
IOPUHIIMI, TUIIOTE3a, (PaKT, CUCTEMA, MPOLIECC, SKCIEPUMEHT U APYTOE.),
KOTOPBIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpPEIMETax U
NO3BOJISIIOT HA OCHOBE 3HAHUW M3 3THX NOpeIMeToB (HOPMHPOBATH
IIPEACTABICHNE O LIEJIOCTHOM HAyYHOW KapTHHE MUPA, U YHUBEPCAIbHBIE
y4eOHbIe JNENUCTBUA (mo3HaBaTeNbHbBIE, KOMMYHUKAaTHBHBIE,
PEryJsSTUBHBIE), KOTOPbIE 00€CIEUnBAIOT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOATENIbHOMY  IUIAHUPOBAHUIO UM OCYILECTBICHUIO  y4yeOHOM
NEeSTENbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiicCTBUS

Bba3oBble Jiornyeckne 1elicTBUA:

YMEHUSl HCIOJIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TIPU
OCBOCHMH 3HAHUI: paCKpbIBATh CMBICII XUMUYECKUX MOHATUNA (BBIAEIATH
UX XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMU
HNOHATUSIMHU), MCHOJb30BATh TMOHATUA [JIsl OOBSICHEHUS OTAEJbHBIX
(akTOB U  ABJIICEHHUH, BBHIOMPATh OCHOBAaHUA U KPUTEPUU A
KJaccu(UKAMM XMMHYECKMX BEUIECTB M XUMHUYECKUX PpEaKIIHil,
yCTaHaBJIMBaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3U MEX]Iy OOBEKTaAMHU



U3YYEHUsS, CTPOUTh  JIOTUYECKHME  paCCykJeHUs  (MHIYKTUBHBIE,
NENYKTUBHBIC, IO aHAJIOTHH), IE€NaTh BBIBOJIbI M 3aKJIIOUCHHMS;

yMEHUE NMPUMEHATh B IPOLIECCE TTO3HAHUS MOHATHS (IIPEIMETHbBIE U
METanpeIMETHBIC), CUMBOJIMYECKHE (3HAKOBBIE) MOJICIIH, HUCIOJIb3yEMbIE
B XMMUH, TPE0OPa30BbIBATh LIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC
IPEICTaBICHU — XUMHYECKHI 3HaK (CMMBOJ 3JEMEHTA), XUMUYECKas
dopMyna U ypaBHEHHE XMMHUYECKON peaklMH — MPU PELIEHUU Y4eOHO-
NO3HABATENBHBIX 337a4, C YYETOM 3THX MOJENBbHBIX MPEICTaBICHUN
BBISIBJISITh M XAapaKTEpU30BaTh CYILIECTBEHHbIE MPHU3HAKU H3Y4YaEeMbIX
O00BEKTOB — XMMHUYECKUX BEIIECTB U XMMUYECKHUX PEaKIUi, BBISBIATH
o0lmue  3aKOHOMEPHOCTH,  NPUYMHHO-CIEACTBEHHBIE  CBS3M WU
IPOTHUBOPEYHS B U3yUAEMbIX IPOLECCAX U SBICHUSIX.

Ba3oBble uccienoBarenbckme 1eiicCTBUS:

YMEHUE HCIOJb30BaTh IOCTABJIECHHBIE BOIPOCHl B KayecTBE
MHCTPYMEHTA [MO3HAHMSI, a TAK)KE B KAYECTBE OCHOBBI JIJIs1 (HOPMHUPOBAHHUS
TUIOTE3BI 110 IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

OpUOOpETeHHEe ONbITa 1O IUIAHUPOBAHUIO, OpPraHU3alMu U
IPOBEICHUIO YYEHUYECKUX OSKCIEPUMEHTOB, yMEHUE HaOIo1aTh 3a
XOJIOM TIpollecca, CaMOCTOSITENIbHO IPOTHO3MPOBATh €ro pe3ysbTar,
dbopmynupoBaTh 0000IIEHUSI U BBIBOJBI MO pe3yJibTaTaM MPOBEIEHHOTO
OIbITA, UCCIIEIOBAHNUS, COCTABIATh OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YyMEHUE  BbIOMpATh, AHAIM3UPOBATH WM  HHTEPIPETUPOBATH
UH(OPMAIMIO Pa3IMYHBIX BUIAOB U (POPM MPEJCTABIEHUS, MOTYy4YaEMYIO
U3 pa3HbIX UCTOYHHUKOB (HAYUHO-TOMYJISIPHAS JIUTEpATypa XUMUYECKOTO
coziepKaHusl, CIpaBOYHbIE MocoOus, pecypcel MHTEepHETa), KpUTUYECKH
OLICHUBATh IPOTUBOPEUHMBYIO U HEJTOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE MPUMEHATH PA3JIMYHbIE METOABI M 3alpOChl MPU MOUCKE U
otOope MH(pOpMALMU U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS
BBINIOJIHEHUS Y4E€OHBIX M IMO3HABATENIbHBIX 33Ja4 ONpPEIETIEHHOro THIIA,
OpUOOpETeHHEe OmbiTa B O0JIACTH MCHOJb30BaHUS HMH(POPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUM, OBJIAJICHUE KYJIbTYpOl aKTUBHOIO
UCIIOJIb30BAHUSI  PA3JIMYHBIX IOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO
BBIOMpATh ONTUMalbHYIO (OpMY TMpPEACTABICHHUS HWHPOPMALMH H
WUTIOCTPUPOBATh  pElIaeMble  3aJaud  HECIOXKHBIMH  CXEMaMmH,
quarpaMMamu, Ipyrumu (popmamu rpaduki ¥ KX KOMOMHALMSAMY;

YMEHHUE HCIOJIb30BaTh M aHAJIU3UPOBATH B MpolLecce y4eOHOU H
UCCJIEIOBATEIbCKOM  JIEATEIbHOCTH  HMH(POpMALMIO O  BIHSAHHUH
IPOMBIIIIEHHOCTH, CEJIbCKOI0 XO3SIIICTBA M TPAHCHOPTAa HA COCTOSHUE
OKpY>KaroIllen MPUPOAHON CPEJIBI.

KoMMmyHHKaTHBHBIE YHHBepcaibHbIe YUeOHbIe 1eliCTBUSA:

YMEHUS 33/1aBaTh BOMPOCHI (B XOJe auajora u (Win) AUCKYCCUH) MO
CYILIECTBY OOCYXJ1aeMOH TeMbl, (POPMYJIHpPOBATH CBOM MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHUS MPEJI0KEHHOH 3a1auH;

YMEHUSl TMPEACTABIIATh MOJYYEHHBIE PE3YyJbTaThl MO3HABATEIbHOM
JESATENbHOCTH B YCTHBIX M NMHUCbMEHHBIX TEKCTaX; JAEJIaTh MPE3CHTALUIO
pE3yIbTAaTOB BBINOJIHEHUS XUMUYECKOTO AKCIIEpUMEHTa (1a00paTopHOro
OMbITa, JIA0OpPATOPHOM pPabOTHl MO HCCIETOBAHUIO CBOWMCTB BEILIECTB,
y4eOHOTO MTPOEKTA);

yMEHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHON M MCCIIEOBATENbCKON JEATEIbHOCTH MpPH PEIICHUH



BO3HHUKAIOUIUX TMpoOJieM Ha OCHOBE Yuéra OOLMX HWHTEPECOB U
COTJIACOBAaHMSI TO3ULIMHN (00CYyX JeHUSA, OOMEH MHEHHUSIMU, «MO3TOBBIC
HITYPMbDY, KOOPJAMHALMS  COBMECTHBIX  JCHCTBUM,  OINpEIECICHHE
KPUTEPHUEB MO OLIEHKE KaueCTBa BHINIOJHEHHOUN pabOThl U APYTHE).

PerynsiTuBHbIE YHMBepcaibHbIe YYeOHbIe 1eliCTBUSA:

YMEHUE  CaMOCTOATEIBbHO  ONPENENsATh LENH  JIEATEIbHOCTH,
IUTAHUPOBATh, OCYIIECTBIISITh, KOHTPOJUPOBATh U IPH HEOOXOAMMOCTHU
KOPPEKTUPOBAaTh  CBOKO  JIEATEIBHOCTb,  BBIOMpaThb  Haubosee
3¢ pexTrBHbIE COCOOBI PEIICHUS YUYeOHBIX M MO3HABATENIbHBIX 3aj1ad,
CaMOCTOATENIbHO COCTaBJATh MM KOPPEKTUPOBATh MPEIOAKEHHBIN
ANrOPUTM JEHUCTBUM NPHU BBINOJHEHUM 33JaHUM C YYETOM ITOJYYEHHUS
HOBBIX 3HAHMI 00 u3y4yaeMbIX OOBEKTaX — BELIECTBAX M PEAKIUSX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOI'O pe3yjbTaTa 3asBIICHHOM LEH,
YMEHHUE MCHOJb30BaTh U AHAIU3UPOBATh KOHTEKCTHI, MpEJiaracMble B
YCJIOBHUM 33/IaHUMN.

NNPEJMETHBIE PE3YJIBTATHI

B cocraBe npeamMeTHBIX pe3ysbTaTOB [0 OCBOCHHIO 00A3aTEIBHOIO
colepKaHUs, YCTAHOBJIEHHOrO JaHHOM  (enepaibHOM  paboueit
IPOrpPaMMOM, BBIJAEISIIOT: OCBOEHHbIE O0YYalOIIMMUCS HAy4YHbIE 3HAHMS,
YMEHUS U CIOCOOBI IEUCTBUM, crielMpuUecKue 1 MpeIMeTHON o0nacTu
«XuUMHS», BUABI JEATENBHOCTH MO MOJTYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHpETalnuy, MpeoOpa30oBaHUI0 U NPUMEHEHUIO B PA3IMYHBIX
y4€OHBIX U HOBBIX CUTyalUsX.

K koHnmy oOyueHus B 8 kJlacce NpelMETHbIE pe3yJbTaTbl Ha
0a30BOM  ypOBHE  JOJDKHBI ~ OTpaxkaTb  C(OPMHUPOBAHHOCTH Y
oOy4Jaronmxcs yMEHU:

e pacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX IOHSTUH: aTOM,
MOJIEKYJIa, XUMHYECKHI 3JIEMEHT, MPOCTOE BEILECTBO, CI0XKHOE
BEILECTBO, CMECh (OJHOPOJIHASA M HEOJHOPOJHAS), BaJEHTHOCTb,
OTHOCUTEJbHAsl aTOMHasi W MOJEKYJSIpHas Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J10JIs1 XUMUYECKOTO
AJIEMEHTa B COEJAMHEHHH, MOJISIPHBIM OOBEM, OKCHI, KHCIOTA,
OCHOBAHHE, COJlb, ANEKTPOOTPHULIATENILHOCTD, CTENEHb
OKHUCJICHUS, XMMHUYECKasl peaKlusi, KIacCU(PUKALMS PpEeaKIHil:
peaklUMu  COEIMHEHHMsS, pPEAKUUU  Ppa3JIOKEHHUs, PpEeaKUHuH
3aMEILEHUs, pEeaKUuu OOMeHa, O5K30- M JHAOTEPMUYECKUE
peakuuy, TeII0BO 3PPEeKT peakiuu, siApo aToMa, dJIEKTPOHHBIN
CIIOM aToMa, aTOMHas OpOuTanb, pPajUyC aToMa, XUMHYECKas
CBsI3b, NOJISIPHAs W HEMOJISIPHAsE KOBAJEHTHasl CBsI3b, MOHHAs
CBsI3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBas J0Jsl BELIECTBa
(IpolieHTHAs! KOHIIEHTPAIKs) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITHM
U TPUMEHATH STU MOHATUS IPU ONMCAHUU BEIIECTB U HX
IIPEBPALLCHU;

e HCIOJNb30BaTh XHMHYECKYID CHMBOJIMKY JUJII COCTaBIJICHUSA
(GbopMyI1 BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIU;

e ONpPENENsATh BaJEHTHOCTb AaTOMOB 3JIEMEHTOB B OMHAapHbBIX
COCJIMHEHHUSAX, CTENEHb OKHCIEHUS OJJIEMEHTOB B OMHApHBIX
COCJIMHEHHUSAX, NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIACCy COEAMHEHW Mo (opmyliaM, BUJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAsl 1 MIOHHAsA) B HEOPraHUYECKUX COCIMHEHHUSIX;



e packpsiBaTh cMbich [lepuoanueckoro 3akona /. 1. Menneneena:
JEMOHCTPUPOBATh IMOHMMAaHHUE MEPUOAUYECKON 3aBUCUMOCTH
CBOMCTB XMMHUYECKHUX DJJIEMEHTOB OT HUX TIOJIOXKEHHUS B
[lepnognyeckoi cucTeMe, 3aKOHOB COXPAHEHUSI MACChl BELIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa
ABoraapo;

e ONUCHIBATH W  XapakTepu3oBaTb  TaOIM4yHyr0  Qopmy
[lepronueckoi CUCTEMbl XMUMHUYECKHX 3JIEMEHTOB: pPa3iINyaTh
NOHATUS «rJIaBHass mnonarpymnmna (A-rpynma)» H - «1o0o4yHas
noarpynna (b-rpynma)», wmanble W OOJbIIME  TEPHOJBI,
COOTHOCUTH OOO3HayeHUsl, KOTOpbIE UMEITCd B TabIuuUe
«llepuonnueckas cucrema xumudeckux odnemenros /[l N.
MenzeneeBay ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS
aTOMOB XMMHUUYECKHUX 3JIEMEHTOB (COCTaB W 3apsjl sijipa, ooIiee
YHUCIIO DJEKTPOHOB U PACIPEACIICHHE HX M0 3JIEKTPOHHBIM
CIO0SIM);

e KJIACCU(PUUUPOBATH XUMHUYECKHUE DIIEMEHTHl, HEOPIaHHUYECKUE
BEILECTBA, XWMHUYECKHE peakuuu (10 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILIECTB, 10 TEMIOBOMY 3PQeKTy);

e XapaKTepu30BaTh (OMUCHIBATH) OOINME XUMHUYECKHE CBOMCTBA
BELIECTB  PAa3IUYHBIX  KJIACCOB, TMOJATBEPKAas  OINKUCAHUE
NpUMEPAMH  MOJIEKYJISIPHBIX ~ YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINM;

e IPOTHO3UPOBATH CBOICTBAa BEIIECTB B 3aBUCHUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOXKHOCTHU MPOTEKAHUS XUMHUYECKHUX
MPEBPAILICHUI B PA3JIMYHBIX YCIOBHUSX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYO MacChl
BEILECTB, MACCOBYIO JIOJII0 XUMUYECKOIO 3JI€MEHTa Mo (popmyiie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XUMUYECKON PEaKLUU;

e TPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIbHOMN AESITEIbHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHUE, O0O0OIIEHHE, CUCTEMATHU3alIUIO,
KJIacCU(DHUKALMIO, BBIABICHUE PUYUHHO-CIIECTBEHHBIX CBS3EH —
JUISL U3YYEeHHMs] CBOMCTB BEIIECTB M XHUMHUYECKHX PEAKLH,

€CTECTBEHHO-HAYyUYHbIC METOJIbI TIO3HAHUS — HaOJIOACHUE,
U3MEpPEHUE, MOJCIUPOBAHUE, OKCIEPUMEHT (peajbHbId U
MBICJICHHBIN);

e CJENOBaTh IMpaBUJIAM IIOJIB30BAHHUS XHWMHUYECKOM TMOCYJIOW U
1a0opaTopHbIM 000PYIOBAaHUEM, a TAKXKE MpaBUIaM OOpaleHus
C BEIIECTBAMM B COOTBETCTBUU C HMHCTPYKLHUSMHU 10
BBIIIOJIHEHUIO  JJAOOPATOPHBIX ~ XMMUYECKHX  OIBITOB IO
MOJIYYEHHUIO U COOMPAaHMIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U
KHCJIOpOJa), MPUTrOTOBJIEHUIO PACTBOPOB C  OMNPEIACIEHHOU
MAacCOBOM JIOJIEM PAacTBOPEHHOIO BENIECTBA, IUIAHUPOBATH U
MPOBOJUTh XUMHUYECKHUE SKCIEPUMEHTHl IO PAaClO3HABAHUIO
pacTBOPOB IIEJIOYEH M KHUCIOT C MOMOILIBIO HWHIAMKATOPOB
(;trakmyc, (heHonTanert, METUIIOPAHK U APYTHE).
K koHuy oOyueHus B 9 kJiacce NpeIMETHbIE pe3yJbTaTbl Ha
0a30BOM  ypOBHE  JOJDKHbI ~ OTpaxkaTb  C(OPMHUPOBAHHOCTH Y
oOy4Jaronmxcs yMEHU:



packpbpiBaTh ~ CMBICI ~ OCHOBHBIX  XMMHMYECKMX  MOHSATHIA:
XUMUYECKUN 3JEMEHT, aTOM, MOJIEKYJia, WOH, KaTUOH, aHWOH,
IPOCTOE  BEIIECTBO,  CIOKHOE  BEIIECTBO,  BaJEHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIEHUS, XUMUYeCcKas
peakius, XUMUYECKasl CBSA3b, TEIUIOBON AP(EKT peakuuu, MoJib,
MOJISIpDHBI  00BEM, pacTBOpP, DJEKTPOJIMUTHI, HEIIEKTPOIUTHI,
AIEKTPOJIUTHYECKAsT JIUCCOLMALMs, PEaKIlMM HMOHHOro OOMEHa,
KaTajlu3aTtop, XHUMHYECKOE  paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE  PEaKUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaklMH, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHUCICHHE H
BOCCTAaHOBJICHHE, aJUIOTPONUs, aM(pOTEPHOCTb, XUMHUYECKas
CBSI3b (KOBaJICHTHAs, MOHHAsI, METAJUINUECKasl), KpUCTAIIINYECKast
pEelIETKa, KOPPO3UsI METAJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOU
peakiuu, nOpeAeibHO  jgonmyctuMas — koHueHtpauus 1K
BEILECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN
U TPUMEHATH STU MOHATUS IPU ONMCAHUU BEIIECTB U HX
IIPEBPALLECHU;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JUISI COCTaBJIEHUS
(GbopMyI1 BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIU;
ONpPENENATh BAJIEHTHOCTh W CTENEHb OKHUCICHHMS XUMHUYECKHX
AJIIEMEHTOB B COEIMHEHUSIX Pa3IMYHOrO COCTaBa,
NPUHAJIEKHOCTh  BEIIECTB K  ONPEACIIEHHOMY  Kjaccy
coeMHEeHUH 1o  (opMyrnam, BHUJ ~ XUMHUYECKOH  CBS3U
(KkOBaJieHTHasl, WOHHAs, METAJUIMYECKas) B HEOPraHWYECKHUX
COEJIMHEHHUAX, 3apsj HOHA MO0 XMMHUYECKON (opmylie, Xxapakrep
Cpellbl B BOJHBIX PAacTBOPaxX HEOPraHWYECKUX COCIUHEHUH, THUII
KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath cMbich Ilepuoanueckoro 3akona JI. 1. Menneneena
U JEMOHCTpUPOBaTh €ro IOHMMAaHWE:  OIUChIBaTh U
XapakTepu3oBaTh TadnuuHyo (opmy Ilepronnyeckoit cuctemsl
XUMUYECKUX  AJIEMEHTOB:  pa3iuyaTb [OHATUS  «IJaBHas
noarpynmna (A-rpynna)» u «mnodounas noarpynna (b-rpynma)y,
MaJjible U 0OJIbIIME IEPUO/IbI, COOTHOCUTH 0003HAUYEHHUSI, KOTOPbIE
UMEIOTCSI B NEPUOJUYECKON  TabiMile, C  YUCIOBBIMU
XapaKTEepPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKUX 3IJIEMEHTOB
(coctaB  u 3apsan  sapa, oOHIEe YKHCIO DJIEKTPOHOB U
pacripe/ielieHue UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIKE
3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JEMEHTOB M HX
COEJIMHEHU B Mpejienax MajblX MEPUOIOB U INIABHBIX MNOArPYII
C YYETOM CTPOCHUS UX aTOMOB;

KJIAaCCU(UIIMPOBATh XMUMHYECKUE DJIEMEHThI, HEOPraHUYECKUE
BEILECTBA, XWMHUYECKHE peakuuu (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEILECTB, [0 TEIIOBOMY 3P deKTy, 1o
M3MEHEHUIO CTENIEHEN OKUCIEHUS] XMMHYECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMHUCHIBaTH) oOmME U crnenupuyecKue
XUMUYECKME CBOWCTBA TMPOCTBIX M  CIOXKHBIX  BEIIECTB,
MOJATBEPKIasi ONMHMCAHME MPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;
COCTaBJIATh  yPAaBHEHUS  OBJEKTPOJUTUYECKOM  JIUCCOLMALUU
KHUCJIOT, LIENOYEN U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHECHHMS



peakiun VIOHHOI'O oOMeHa, YpPaBHEHUS peaxkuuu,
MOATBEPKAAIONINX CYLIECTBOBAHUE T'C€HETUUYECKON CBSI3U MEXY
BEILIECTBAMU PA3JIMUYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEICTBOM COCTABJIEHUS AJIEKTPOHHOIO OayaHca
ATUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX
CTPOCHUS, BO3MOXKHOCTH IPOTEKAHMS XUMUYICCKUAX
MIPEBPAIICHUIA B PA3IMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl
BEILECTB, MACCOBYIO JIOJ0 XUMUYECKOIO 3JI€MEHTA Mo (popmyiie
COCIMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOAUTH
pacu€Thl IO YPaBHEHUIO XUMUYECKON PEAKITUN;

cOOI0JaTh NpaBWJIa TMOJIb30BAHUSA XUMHUYECKOM MOCyAOod U
1abopaTOpHBIM 000pPYIOBAHKUEM, a TAKXKE MTpaBUiia OOpalleHus ¢
BEII[ECTBAMH B COOTBETCTBUU C WHCTPYKIUSMU TIO BBITTOTHECHHUIO
7a00paTOPHBIX ~XUMUYECKUX OMBITOB IO TMOJYYEHUIO W
coOMpaHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa U YIIJIEKUCIIOTO
rasa);

MPOBOJUTH PEAKIMU, MOATBEPKAAONINE KAUeCTBEHHBIM COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHU-,
OpoMun-, wonun-, kapoonar-, ¢docdar-, cumukar-, cynbdart-,
THJIPOKCUI-MOHBI, KAaTHOHBI aMMOHHUS W HWOHBI HW3YYEHHBIX
METAJIJIOB,  NPUCYTCTBYIOIIME B BOJHBIX  pacTBOpax
HEOPTraHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OTIEPAIIMH MBICIUTEIHLHOU IEATCTLHOCTH —
aHaJdu3 W CHUHTE3, CpaBHEHUE, O00O0OIEHHE, CUCTEMATHU3alIUIO,
BBISIBJICHUE TMPUIUHHO-CICACTBEHHBIX CBS3CH — JJISI HM3YUYEHUS
CBOWCTB BEHIECTB W XUMHYECKUX PEAKIUH, €CTECTBEHHO-
Hay4YHbIE METOJbl TO3HAHUS — HAOJIOJCHUE, U3MEPECHHUE,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM 1 MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
JyieKTpOoHHbIE (HUPpPOBbIE)
HanmeHnoBanmue KonnuyectBo 4yacos o0pa3oBaTe/ibHbIE pecypcChl
Jlj;-)n pa3aesioB U TeM
NporpamMmsl Beero KounTtposbHbie IpakTHyeckne
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMust — BaKHas
L1 00J1acTh €CTECTBO3HAHMS 5 ) bubmuoreka [{OK
U IIPaKTUYECKOU https://m.edsoo.ru/7f41837¢
JeSITeJIbHOCTH YeJIOBEKa
12 BemecTBa 1 XuMu4ueckue 15 1 bubmnoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Paznea 2. BaxkHeiimmue npeacras

HTECJIN HEOPraHUICCKHUX BCUIECCTB

21 Bo3nyx. Kucnopon. 6 bubmmorexa [JOK
Ilonsatre 06 oxcuaax https://m.edsoo.ru/7f41837¢c

27 Bonopoa.Ilonsitue o 2 1 bubmnoreka IIOK
KHMCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c

)3 Bona. PactBopsl. 5 1 1 bubmnoreka [IOK
ITonsiTHE 00 OCHOBAHUSIX https://m.edsoo.ru/7f41837¢
OCHOBHBIC KIIACCHI

2.4 HEOPraHUYECKUX 11 1 1 bubmorera [JOK

COeIUHEHUN

https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Uroro mo pazneny 30

Pa3znen 3. [lepuoanuecknmii 3axoH u [lepuoanyeckas cucrema xumudeckux aemenToB JI. U. MenneseeBa. CTpoeHne aToMOB.
Xumuueckasi cBsi3b. OKHCJIMTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuu

[Tepuonnuueckuii 3aK0H U

IIepnonnueckas cucrema
bubnnoreka IIOK

https://m.edsoo.ru/7f41837¢

3.1 XUMHUYECKHUX DJIIEMEHTOB 7
. . Menneneena.

CrtpoeHue atoma

XuUMHUYECKas CBA3b.

319 OKHCIIHTEIBHO- 2 1 bubmnoreka [HOK
' BOCCTAHOBUTEJIbHBIE https://m.edsoo.ru/7f41837¢
peaxkiuu
bu6mmoreka [JOK
Hroro no pasniery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO 68 4 5

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

JyieKTpoHHbIE (HUPpoOBbIE)

N HaumenoBanue KoanuecTBo yacos o0pa3oBaTe/IbHbIE pecypchl
o/ pa3aesioB U TeM
NporpamMmmbl Beero KonTtposbHbie IIpakTH4eckne
padoThbI padoTsI
Pasnea 1. BemecTBo M XMMH4YecKHe peakiuu
IToBTOpEHUE U
11 yriyOseHue 3HaHUM 5 | bubnuoreka IIOK
OCHOBHBIX Pa3/IeJIOB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcHoBHbIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LIOK
. https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIn
DJIEKTPOJIUTHIECKAS
13 IMCCOIIMALIHSL. 2 | 1 bubmnoreka IIOK
XUMUYECKUE PEAKIU B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3gen 2. HemeTa/JILI M UX COeTHHEHUS
OO6mrast xapakTepuCTUKA
2.1 XUMHUYECKUX HJIEMEHTOB 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a636
VIIA-rpynnel. ['anorenst
2.2 OOw1ast xapakTepucTHKa 6 bubnuoreka [IOK

XMMHUYECKHX 3JIEMEHTOB
VIA-rpynnel. Cepa u eé

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

COCMHEHHUS
OO0mas xapakTepucTruKa
)3 XUMHUYECKHX AJIEMEHTOB 7 bubmuoreka [{OK
' VA-rpynmsl. A3or, https://m.edsoo.ru/7f41a636
dhochop 1 X cCoeTMHEHUS
OO6mrast xapakTepuCTUKA
XUMHUYECKUX DJIEMEHTOB Eub 110K
nonmoTeka
24 IVA-Fp}:HHH' Yraepoz i 8 https://m.edsoo.ru/7f41a636
KpEMHUI U UX
COCJIMHCHHUS
Hroro no pazgeny 25
Pa3zngen 3. Mera/uibl 1 MX COeNHEHHS
31 OOGmue cBoicTBa 4 bubmuorexa [JOK
' METAJIIOB https://m.edsoo.ru/7f41a636
319 Baxneiiniie MeTaibsl U 16 bubmuoreka [{OK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznea 4. Xumus u okpykammas cpeia
41 BemecTsa u maTepuansl B 3 bu6mmoreka [IOK
' JKU3HM Y€JI0BEKA https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 63
YACOB I10 ITPOTPAMME
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IHOYPOYHOE INTAHUPOBAHUME

8 KJIACC
Ne KoaudecTBO 9acoB
JIeKTPOHHbIE
n aTa nudpoBbIe
Tema ypoka KouTtpoJabHbie IIpakTHyeckne A p
/ Bceero U3ydeHus o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Pone xumun B but6mmoreka [IOK
1 JKU3HM yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILICCTBA Oc
IToHsATHE O METOAX MMO3HAHUA B Bubmuorexa LJOK
2 1 https://m.edsoo.ru/ff0d22
XUMUAH
Te
[IpaxTuyeckas padora Ne 1
«[IpaBuna paboTEI B 1a00paTopuun bubmmorexa [IOK
3 p . p patop 1 https://m.edsoo.ru/ff0d23
¥ IPUEMBI 0OpaIleHus ¢ de
71a060paTOPHBIM 000PYTOBAHHEM)) T
bu6mmoreka [IOK
YucTele BENecTBa 1 CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CrniocoObI pasneneHus: cMmecei ca
[Ipaktuyeckas padora Ne 2 bubnuoreka LIOK
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OUYMCTKY TOBAPEHHOU COJIN)» c8
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a
6¢c



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

XuMHudeckue dJIEMEHTRI. 3HAKHU bubnuorexka [IOK
7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
JJIIEMEHTOB e8
but6mmoreka [IOK
8 IIpocTsle U CI0KHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
but6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyiia bubmorexa HOK
10 ’ pMyIa- https://m.edsoo.ru/ff0d2ea
BanentHocth aTOMOB .
XHMHYECKUX 3JIEMEHTOB ~
OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
11 | OtHOCcUTENnbHAS MOJEKYJISIpHAS https://m.edsoo.ru/ff0d32
Macca 3c
but6mmoreka [JOK
MaccoBas 10151 XUMHUYECKOTO
12 https://m.edsoo.ru/ff0d35
JJIEMEHTa B COCTUHEHHUH 0c
KomuyecTBo BemecTBa. Modib. bubmmorexa OK
13 https://m.edsoo.ru/ff0d52
MognsipHas macca
30
but6mmoreka [IOK
DOU3NIECKUEe M XUMUICCKHE
14 https://m.edsoo.ru/ff0d37f
SIBJICHHsI. XUMHUYECKasi peakius .
[Ipu3Haku U yCcIoBUs TPOTEKAHUS bubmmorera [IOK
15 P y p https://m.edsoo.ru/ff0d3a

XUMHYECKUX PEaKIUi

16



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8

3aKOH COXpaHEHUS MacChl bub6nuorexa [IOK

16 | BemecTB. XUMHYECKUE https://m.edsoo.ru/ff0d3b
ypaBHEHUS 88
Brruncienus Koan4uecTBa, MacChl bub6mmoreka [IOK

17 | BemecTBa Mo ypaBHEHUAM https://m.edsoo.ru/ff0d57
XMMHUYECKHX peaKimi 08
Knaccudukanus XuMHU4ecKux

. bu6nuoreka [JOK

1g | Pear (coenurerns, https://m.edsoo.ru/ff0d3{3
pa3IoKEeHHsI, 3aMeIleHus, 4
o0OMeHa) B
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK

19 | suuuknonemuct. O6o0IeHNE U https://m.edsoo.ru/ff0d40
CUCTeMAaTH3aIMsI 3HAHUH c4
KontpomnsHas pabora Nel mo reme bubnuoreka IIOK

20 | «BemectBa 1 XuMHUYECKHE https://m.edsoo.ru/ff0d42
pEaKIIm» 90
Bo3nyx — cmech razos. Cocras bubnunoreka IIOK

21 | Bo3smyxa. Kucimopon — aneMeHT u https://m.edsoo.ru/ff0d44
npoctoe BeniecTBo. O30H 8e
DuU3NYECKUE U XUMUYECKUE
CBOMCTBA KUCJIOpO/Ia (peaKiuu bubmmorera [TOK

22 https://m.edsoo.ru/ff0d46
okuciieHus, ropenue). [lonsarue 14
00 okcuax —
Crnioco0bl nosty4eHus KMcaopo/ia
B aGopaTopHH U bubnmnoreka [JOK

23 https://m.edsoo.ru/ff0d49

IIPOMBINUIEHHOCTH. [Ipumenenue
KHACI0poJa

Ja



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88

TennoBoii 3¢ ekt xumudeckon

peakuuu, IOHATHE O bu6mmorexa [IOK
24 | TEpMOXMMHUYECKOM ypaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- U S9HIOTEPMHUYECKUX 90
peaKIusIx
Tomnuso (HedTh, yroiab U MeTaH). bubnuoteka [IOK
25 | 3arpszHEHHE BO3TyXa, CITOCOOBI https://m.edsoo.ru/ff0d4c
€r0 MPeI0TBPAICHHSI 4a
[IpaxTuyeckas padora Ne 3 o
bubmuoreka [JOK
teMe «Iloydyenue u cobupanue
26 https://m.edsoo.ru/ff0d4ae
KHCIIOPOJa, U3yYEHHUE €ro N
CBOMCTB» -
Bonopoa — anemMeHT u npocroe but6mmoreka [IOK
27 | BemectBO. Haxoxnenue B https://m.edsoo.ru/ff0d4d
PHPOJIe do
DOuU3nveCcKUe U XUMUYECKUE bubmuorexa [JOK
28 | cBoiicTtBa Bogopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJIA do
bu6mmoreka [IOK
29 | TloHsiTHE O KMCIOTAX U COJAX https://m.edsoo.ru/ff0d50
d2
Crioco0bl moTy4eHust BOA0OPO/Ia B bubmorera [IOK
30 Y P https://m.edsoo.ru/ff0d4d
naboparopun
do
[Ipaxtuyeckas padora Ne 4 o
but6mmoreka [{OK
teme «[lomydyenue u cobupanue
31 https://m.edsoo.ru/ff0d4f4

BOJIOPO/1a, U3yUYEHHUE €TI0
CBOUCTB»

2



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

Momnsipablii 00b€M ra3oB. 3aKOH

but6mmoreka [IOK

32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brranciaenus o0n€Ma, KOJIU4eCTBa
bubnuorexka [IOK
BEIIIECTBA ra3a 1o €ro W3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU A0
00BEMY B
Breruncnenus 006M0B ra3oB 1o
bubnuoreka [JOK
YPaBHEHUIO PEAKIIMH Ha OCHOBE
34 . . https://m.edsoo.ru/ff0d57
3aKOHA OOBEMHBIX OTHOIIEHUI 08
ras3oB T
but6mmoreka [IOK
dusnueckre U XUMHUECKHE
35 . https://m.edsoo.ru/ff0d58
CBOMCTBA BOJbI
7a
CocraB ocHoBauuii. [Toustue 00 Bubmiorexa LIOK
36 https://m.edsoo.ru/ff0d59
WHIMKATOpax
e2
Bopa kak pactBopuTens.
bu6nuoreka [JOK
HacepleHnsie 1 HeHaChIIEHHBIE
37 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBast 10Jist 40
BEIECTBA B PaCTBOPE B
[IpakTuueckast pa6ora Ne 5 o
bubmuoreka [JOK
teMe «IIpurororieHue pacTBOpoB
38 . . . . https://m.edsoo.ru/ff0d5e
C ompeeIéHHOM MacCOBOM JTOJIeH ba
PacTBOPEHHOTO BEIICCTBAY T
KontponsHas padora Ne2 o reme bubmorera TIOK
39 https://m.edsoo.ru/ff0d63

«Kucnopoa. Bonopoa. Boga»

42



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e

OKcupl: cocTaB, KiaaccuuKarus,

but6mmoreka [IOK

40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[lonyuyenue u xumMnyeckue bu6mmoreka [IOK
41 | cBOMCTBA KHCIOTHBLIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
1 aM(OTEPHBIX OKCHJIOB 4e
but6mmoreka [IOK
OcCHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJIaccu(pUKaIus, HOMEHKIaTypa ca
bubmuoreka [JOK
[TomyyeHue u XUMHYECKUE
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAHUI e
bu6mmoreka [IOK
KucmoTsr: cocTas,
44 https://m.edsoo.ru/ff0dfee
Kiaccudukanys, HOMEHKIIaTypa )
Ilonydenue u XUMHUYECKHUE bubnnorexa LIOK
45 vy https://m.edsoo.ru/ff0dfee
CBOMCTBA KUCJIOT 5
Conu (cpenHue): HOMEHKIaTypa, bubnuotexa [JOK
46 | cnocoObl MOTyYeHHUS, https://m.edsoo.ru/00ad94
XHMHYECKHE CBOMCTBA 74
[IpakTuyeckas padota Ne 6.
Pemienue skcniepuMeHTAIbHBIX bu6muoteka [IOK
47 | 3anmad no teMe « OCHOBHBIE https://m.edsoo.ru/00ad9b
KJIaCChI HEOPTaHUYECKUX 1c
COCJIMHEHU I
48 | T'enetmueckast CBSI3b MEXIY bubnuoteka [IOK

KJIaCCaMM HCOPraHUYCCKUX

https://m.edsoo.ru/00ad9a



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

COeTMHEHUN

50

O000I11IeHNE U CUCTEMATHU3AIIUS

but6mmoreka [{OK

49 . https://m.edsoo.ru/00ad9¢
3HAHUI
b2
KonTponbnas padota Ne3 no teme bu6muoreka [IOK
50 | "OcHOBHBIE KJIacChI https://m.edsoo.ru/00ad9e
HEOPraHWYECKHUX COCTHMHECHM" la
[IepBble mONBITKN
bu6nuoreka [JOK
KJIacCU(DUKAITUN XUMHUIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOoB. [loHsTHE O rpymnmax &
CXOJTHBIX JIEMEHTOB B
[lepuoauueckuii 3aK0H U
bub6mmoreka [IOK
[Tepuonnueckas cucrema
52 https://m.edsoo.ru/00adas
XUMHYECKHX dj1eMeHToB 1. . e
Meunneneesa T
but6mmoreka [IOK
53 | Ilepuonasl, rpynmsl, MOATPYIIIEI https://m.edsoo.ru/00ada5
2c
but6mmoreka [JOK
Crpoenune atomoB. Coctas
54 https://m.edsoo.ru/00ada3
aTOMHBIX saep. M3oTomnsl 47
CrtpoeHue 3IeKTPOHHBIX
P P bubmuoreka [JOK
000J10Y€K aTOMOB AJIEMEHTOB
55 . https://m.edsoo.ru/00ada6
Ilepnonnueckoii cucrems! 1. U. be
MeHnneneesa T
56 | XapakTepucTHKa XUMHUYECKOTO bubnuorexa [JOK

DJIEMEHTA 110 €0 MOJI0XKEHUIO B
Ilepuoanueckoii cucreme /1. 1.

https://m.edsoo.ru/00ada8
24



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50

Menneneena

3nauenue [lepuonnyeckoro
3aKOHa JUId Pa3BUTHS HAYKU U

bubnuoreka [JOK

57 https://m.edsoo.ru/00ada9
npaktuku. /. 1. MenneneeB — GGDS H.eC800.IU70acd
y4EHBIN, IEJAror W rpakIaHuH T
DIIEKTPOOTPHUIIATEIHLHOCTE

TPooTp bu6mmoreka [IOK
aTOMOB XMMHUYECKUX IJIEMEHTOB/

58 . https://m.edsoo.ru/00adaa
Bcepoccuiickas mpoBepodHas b3
paboTa o

but6mmoreka [IOK
59 | HouHast XUMHUYECKAsI CBSI3b https://m.edsoo.ru/00adac
34
but6mmoreka [JOK
KoBanenTnas nmomnsipHas

60 https://m.edsoo.ru/00adaa

XUMHUYECKAsI CBSI3b
b8
KoBanenTHast gHenonsapHas Bubmuorexa IOK
61 P https://m.edsoo.ru/00adaa
XUMHUYECKAs CBI3b
b9
but6mmoreka [IOK
62 | CreneHb OKUCIEHUS https://m.edsoo.ru/00adae
28
bubmuoreka [JOK
OKHUCIIUTEILHO-
63 https://m.edsoo.ru/00adb0
BOCCTAHOBUTEJIHHBIC PEAKIIHH 76
bubmmoreka [IOK
64 | OKHUCIUTEIU U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb0
76
65 | KonrponbHas pabora Ne4 o teme bubmnmoreka [IOK



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e

«Crtpoenue atoma. XuMHU€ECKas
CBS3b»

https://m.edsoo.ru/00adb4
86

PesepBHbIil ypok. O6001IEHNE 1

but6mmoreka [IOK

66 . 1 https://m.edsoo.ru/00adb3
cUcCTEeMaTH3alus 3HAaHUN 3
. bu6mmoreka [IOK
PesepsHEIil ypok. O000IIIEHHE U
67 p yp iH 1 https://m.edsoo.ru/00ad9c¢
CUCTEMATH3AN 3HAHUI b2
. but6mmoreka [{OK
Pesepsurblil ypok. O000IIIEHE 1
68 P yp fII 1 https://m.edsoo.ru/ff0d61
cUCTEMAaTH3alNs 3HAHUI 6
OBILIEE KOJIMYECTBO HACOB 68

110 [TIPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

9 KUIIACC

Ne KosmmuecTBo 4acos
JJIeKTPOHHbBIE
ara undposbie
n [ Tema ypoka KoHnTpoibHbIe IIpakTH4eckue A bp
Bcero H3Y4YeHUs oOpa3oBaTeJibHbIE
/ paGoTsI paGoThI
pecypchl
n
[Iepnoanueckuit 3aK0H.
[Iepnonnueckas cucrema | bubnuoreka [{OK https://
XUMHUYECKUX 3JI€MEHTOB /J[. m.edsoo.ru/00adb59e
N. Menpeneena
3aKOHOMEpPHOCTH B
5 U3MCHECHUHU CBOMCTB | bu6mmoreka [IOK https://
XUMHUYECKUX IIEMEHTOB m.edsoo.ru/00adb6b6
TIEPBBIX TPEX MTEPHUOJIOB
Knaccudukanus n Eub 1OK htps./
nonroreka ps:
3 HOMEHKJIaTypa 1
m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIECTB
Buapl xumuyeckoii CBsA3U U BuG 1K hitps./
nonmoTeka ps:
4 TUIBI KPUCTATUTUUECKUX 1
. p m.edsoo.ru/00adbac6
pemeTOK
Konrponbnas padora Nel
no teme «IloBropenue u
5 yriIyOlieHre 3HAaHUH 1 1
OCHOBHBIX Pa3/elioB Kypca
8 kmacca»
6 Krnaccudukanus 1 bubnnoreka [{OK https:/



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

XUMHUYECKHX PEaKLU 10

m.edsoo.ru/00adbeb0
pa3IMYHBIM MpU3HAKAM
[TonsiTne o ckopocTn

. XMMHYECKON PEaKIUu. bu6mmoreka [IOK https://
[ToHsiTHE O TOMOTEHHBIX U m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHIX
[TonsiTHE O XMMUYECKOM
paBHOBecuu. DakTophl,

2 BIIASIOLLE HA CKOPOCTh bu6mmoreka [IOK https://
XUMHUYECKOHN peakiuu 1 m.edsoo.ru/00adc28¢
MOJI0)KEHUE XUMUYECKOTO
paBHOBECHS
OKucauTeabpHO-

9 BOCCTAaHOBUTEJIbHbIE bubmorexa HOK hitps://

m.edsoo.ru/00adcade
peakiuu
Teopus

10 3JIEKTPOIUTUYECKOMN bubnuoteka [{OK https:/
mucconuanuu. CUIbHBIE U m.edsoo.ru/00adcd68
cJ1a0ble ANEKTPOJIUTHI

1 Nonnble ypaBHEHUS bu6mmoreka LIOK https://
peakuui m.edsoo.ru/00add448
XuUMHUYECKHE CBOMCTBA
KACIIOT H OCHOBAHIHIH B bu6mmoreka [IOK https://

12 CBETE HpeIlCTaBJIeHI:II/I 00 m.edsoo.rw/00add5 dg_p_
AIEKTPOIUTUUECKON
JIUCCOITHAITTT

13 XUMHYECKHE CBOMCTBA bu6mmoreka [IOK https://



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0

COJIEH B CBETE
Mpe/icTaBIeHUH 00

. m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON
JIMCCOTTHAITIT

14 [TonsiTue o ruaponuse bu6mmoreka LIOK https://
cojien m.edsoo.ru/00add9d4

15 O6o0menue n bu6mmoreka [IOK https://
cUCcTeEMaTH3allus 3HaHU! m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.

16 «Pemenue bubnuoreka [{OK https:/
DKCIIEPUMEHTAIbHBIX m.edsoo.ru/00addbfa
3a/1a49
Konrtpomnbnas padora Ne2
0 TeMe

17 «INEKTPOIUTHYECKAS bubmuorexa [{OK hittps:/
ANCCOLHAINSL. m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pacTBoOpax»

OO01mas xapakTepucTUKa

13 rajioreHoB. XMMHUYECKUeE bubnmoreka [{OK https:/
CBOICTBA Ha MPUMEPE m.edsoo.ru/00addfe2
xJiopa
XnopoBogopoa. CossiHast

19 KHCJIOTa, XUMHYECKHE bu6mmoreka LIOK https://
CBOICTBA, MOJTYYECHHE, m.edsoo.ru/00ade104
MIPUMEHEHUE

20 | IlIpaktuueckas pabota Ne 2 bubmuotexa [{OK https://



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2

no teme «Ilomyuenue

COJITHOM KHCIIOTHI, m.edsoo.ru/00ade348
U3y4YeHHue €€ CBOMCTB»
Beruucnenus no

71 YpPaBHEHUSIM XUMHUYECKHUX bubnuorexa [{OK hittps:/
peaKuuid, €ciii OJUH U3 m.edsoo.ru/00ade488
peareHTOB JIaH B H30bITKE

) OO6m1as xapakTepucTHKa bubmuorexa [{OK https:/
snemMeHToB VIA-rpynmnsl m.edsoo.ru/00ade64a
AJNOTpOIHbBIE
MOAU(UKAIINH CEPBI.

3 Haxoxnenue cepol u eé bubnuoreka [{OK https:/
COCIMHEHUM B IIPUPOJE. m.edsoo.ru/00ade64a
XUMHUYECKHE CBOMCTBA
cepbl
CepoBoaopos, CTpoeHuUe,

24 q)ninqefmfei XI/III?/II/I‘-IGCKI/IG brbmmorexa LIOK hitps:/

. m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepsl. CepHas

hg | KucnoTa, ¢buznueckue u bu6mmoreka LIOK https://
XHUMHYECKHE CBOMCTBA, m.edsoo.ru/00adea28
MIPUMEHEHHUE

26 XUMHYECKHE PEeaAKIUH, bu6mmoreka IIOK https://

JeKalie B OCHOBE
MIPOMBIIIIJIEHHOTO CII0co0a
MIOJIyYEHUS CEPHOU
KHCJIOTBl. XMMHYECKOE

m.edsoo.ru/00adec8a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade348

3arpsi3HEHUE OKpPYXKaroIen
Cp€abl COCANMHCHUAMN

Cephl
Brruncnenue maccoBoit BuGmiorexa LLOK hitps./
27 JIOTTH BRIXOJIA TIPOAYKTA m.edsoo.ru/OOadecSa_p_
peaKImn
OO6mmas xapakTeprucTHKa
i | e i, Smores 10K s
an/Ip,oz[e, busznueckue u m.edsoo.n/00adecat
XHMHYECKHE CBOMCTBA
AMMUaK, ero (bI/ISI/I:leCKI/Ie Bu6mrorexa LLOK hitps./
29 U XMMHUYECKHUE CBOMCTBA, m.edsoo.rw/00adf004
NOJIYYEHHE W IPUMEHEHHE
[IpakTuyeckas padora Ne 3
30 1o teMe «Ilomyuenue bubmuoreka [{OK https:/
aMMHAKa, U3YYEHUE E€T0 m.edso0.ru/00adf180
CBOMCTBY
A30THas KHCIOTa, €€ Bbubnuorexa IIOK https://
31 (pmflqecxne U XUMHUYECKHUE m.edsoo.rw/00adf30 6_p_
CBOMCTBA
32 Hcnonb30BaHUE HUTPATOB bu6mmoreka LIOK https://
M COJICH aMMOHUS B m.edsoo.ru/00adf518

KayeCTBE MMUHEPAJIbHBIX
yaoOpeHuit. XumMudeckoe
3arpsiI3HEHUE OKPYXKaroLen
Cpefibl COeIMHEHUSIMU



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

a3oTa

®dochop. Okcun hochopa

13 (V) u dpocdopnas kucnora, bubnmoreka [{OK https:/
(bu3vecKue u XMMHUIECKUE m.edsoo.ru/00adf68a
CBOICTBA, MOJIy4YEeHUE
Hcnonws3zoBanue pocdaton
B Ka4eCTBE MHUHEPAIbHBIX Bu6morexa [OK hitps//

34 yﬂ06peHH%' 3arpssnenue m.edsoo.m/OOadchO_p_
IPUPOTHOM CpeIbl
dbocharamu
Yraepon,

35 pacrpocTpaHEHHE B bubnuoreka L{OK https:/
npupoje, puzndeckue u m.edsoo.ru/00adfd9¢
XMMHYECKHE CBONCTBA
Oxcuppl yraepoaa, ux
(u3nyecKre U XUMUYECKHE

36 | cBolicTBa. DKOJIOIMUYECKUE bubmmorexa LIOK hitps:/

m.edsoo.ru/00adfebe
MPOOJIeMBI, CBSI3aHHBIC C
okcugoMm yriepoaa (IV)
VYronbHas KUCIOTA U €€ bubnmoreka [{OK https:/

37
COM m.edso0.1u/00ae006¢
[Ipaktuyeckas pabora Ne 4
to reve "Tloayeie bubnuoreka [{OK https://

38 | yrexucnoro rasa. m.edsoo.ru/OanOZ7e_p_
KauectBennas peakuus Ha
KapOoHaT-1oH"

39 IlepBoHavaIbHBIE TOHATHUSA bu6mmoreka [IOK https://



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

00 OpraHuYecKux
BEIIECTBaX KakK O
COCIMHEHUSIX yIiiepoa

m.edsoo.ru/00ae054e

40

Kpemnwnii u ero
COCIMHCHMS

bu6mmoreka [IOK https://
m.edsoo.ru/00ae080a

41

[IpakTuueckast paborta Ne 5.
Pemenue
AKCIEPUMEHTAIBHBIX 3a7a4
o Teme «BaxkHenniie
HEMETAaJIJIbl U UX
COCTUHECHUS

bu6mmoreka IIOK https://
m.edsoo.ru/00ae0bf2

42

KontponbHas padota Ne3
1o TeMe «Baxuernune
HEMETaJIbl U UX
COEJIMHEHUSD)

bu6mmoreka IIOK https://
m.edsoo.ru/00ae0el8

43

OO1ast xapakTepucTHKa
XUMUYECKUX IEMEHTOB —
MeTajioB. Merannndeckas
CBSI3b U METAJNINYECKAs
KpUCTAJUIMYECKas PEIIETKA.
dusnueckue CBOMCTBA
METaJUIOB

bubmuoreka [{OK https:/
m.edsoo.ru/00ae103e

44

XHWMHYECKHE CBOMCTBA
METaJIJIOB.
DIEKTPOXUMHUYECKUH P
HaIPSDKEHUN METaJUIOB

bu6mmoreka LIOK https://
m.edsoo.ru/00ael 156

45

O01ue crioco0sl

bu6mmoreka [IOK https://



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae054e

IIOJIYUCHH A MCTAJLJIOB.
CnnaBsl. Beraucnenus mo
YPaBHCHHUAM XUMHNYCCKHUX

. m.edsoo.ru/00aecl156
peaKIuii, eclii OJNH U3
pEareHTOB COJICPIKUT
TIPUMECH
46 [TonsTHE 0 KOpPPO3UU bubnuoteka [{OK https:/
METaJJIOB m.edsoo.ru/00ael1278
bubmuoreka [{OK https:/
47
[Hesosmere metans m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUIPOKCUABI bubnmoreka [{OK https:/
HATPHUS U KU m.edsoo.ru/00ae14b2
IIenouno3eMeIbLHBIC
o bubmuoteka I{OK https:/
49 METaJIIbl — KaJIBIUH 1
. m.edsoo.ru/00aelS5e8
MarHum
50 Bakueiimme coemuHeHNA bubmuoteka I{OK https:/
KaJIbIHS m.edsoo.ru/00ael5e8
51 O00011eHNEe 1
CHCTEMAaTHU3aINs 3HAHUMN
5 ’K€cTtkocTh BOMBI U bu6mmoreka LIOK https://
CrocoObI €€ yCTpaHEHUS m.edsoo.ru/00ae1886
[TpakTrueckas padorta Ne 6 BuG OK hitos.//
53 o TeMe "JKECTKOCTh BOIBI nomorexa L DS
. " m.edsoo.ru/00aelae8
Y METOJIbI €€ YCTpaHEHUs!
. bu6mmoreka [IOK https://
>4 Aol m.edsoo.ru/00aelc64
55 | AwmdoTtepHbie cBOMCTBA bubnuoreka [{OK https://



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1156

OKCHJIA ¥ THUJIPOKCHJIA

m.edsoo.ru/00aelc64

56

Kemxeso

bu6mmoreka IIOK https://
m.edsoo.ru/00ael1d86

57

Oxcuapl, THAPOKCUIIBI U
conu xene3a (I1) u sxenesa
(111)

bubmuoteka [{OK https:/
m.edsoo.ru/00ae35e6

58

O06o00611IEHE U
cUCTEMATHU3aUA 3HAHUN

59

[Ipaktuyeckas padora Ne 7.
Pewmenne
HKCHEPUMEHTAIBHBIX 33124
1o Teme «BaxHeumme
METaJUIbl U UX
COCIMHEHUS»

bubmuoteka I{OK https:/
m.edsoo.ru/00ae3de8

60

Brraucnenus 1o
YPaBHEHUSIM XUMHUYECKUX
peaKuuid, €ciii OJUH U3
peareHTOB JIaH B H30BITKE
WJTU COJIEPIKUT TPUMECH.
Brranciaenuns maccoBoi
JIOJIA BBIXO/J1a TIPOTyKTa
pEeaKINH

bubmuoreka I{OK https:/
m.edsoo0.ru/00ael 750

61

O00011eHNEe 1
CHCTEMATH3aIAs 3HAHUI

62

Kontponbnas padota No4
1o treMe «Baxuernne
METaJIbl U UX



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64

COEJTUHEHHS
BemectBa u matepuransl B
63 IMOBCEAHEBHOM JKM3HU 1 brbamorexa HOK hutps://
A m.edsoo.ru/00ae3f50
YeJIoBeKa
64 XHUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [{OK hittps:/
OKPYKaIOIIEeH cpeabl m.edsoo.ru/00ae4270
65 Ponp xumuu B pemiennn 1 bubnuorexa [{OK https:/
9KOJIOTHYECKUX TIPOOIeM m.edso0.ru/00ae4270
PesepBHBIit ypOK. B LIOK https://
nonrorTeka https://
1
66 O6obmerme u . m.edsoo.ru/00ae0d0a
CHUCTEMATHU3ALMs] 3HAHUU
Pe3epBHBIit ypoOK. Bu6 LIOK htps://
nonroreka https://
1
67 O6obmerme u . m.edsoo.ru/00adb33c
CHUCTEMaTHU3aLMs] 3HAHUU
PesepBHBIii ypOK. Eu6 LIOK hitpsz//
nonroTeka ps:
68 1
O6obmerme u . m.edso0.ru/00ad9cb2
CUCTEMAaTH3alMsl 3HAHUM
OBUIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA
» Xumus: 8- kj1acc: 6a30BbIi yPOBEHb: YUCOHUK; 5-€ U3/IaHUE,
nepepaborannoe, 8 kiacc/ 'abpuensu O.C., Octpoymos WU.T"., Cnangkos
C.A. AxunonepHoe o6bmectBo «M3narensctBo «IIpocBenieHue

* Xumus: 9-ii kinacc: 6a30Bbli YPOBEHb: YUCOHUK; 5-€ U3aHuE,
nepepadborannoe, 9 kiacc/ 'abpuensu O.C., OctpoymoB WU.T"., Cnangkos

C.A. AxunonepHoe o6bmectBo «M3narensctBo «IIpocBenieHue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

ABTOpCKas nporpaMmma OCHOBHOT'O O0IIero oOpa3oBaHus 110 XUMHH JIJIs
8 kiacca aBropoB O. C. I'abpuensna, 1. I'. Octpoymosa, C. A.
CnaaxoBa. Xumus. Paboune nmporpammer.— M.: [Ipocsemienue, 2019.
MeTonuueckue mocooust sl yUuTess;

I[I/I,Z[aKTI/ILIEECKI/IC MaTCpuaibl JJIs1 YPOKOB.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU UHTEPHET

bu6mmoreka IJOK

https://m.edsoo.ru/7f41837¢
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