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[TOACHUTEJIbHAA 3AIINCKA

[IporpaMMa 1Mo XWMHH OCHOBHOTO o00miero oOpazoBaHus (YriIyOJEHHBIH
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, ¢ yueroM (enepaibHON paboyeil mporpaMMbl BOCITUTaAHUSI.

[Iporpamma mo XuMuM pa3padoTaHa C LEJIbI0 OKa3aHUs METOJUYECKON
MOMOILM YYUTENIO B CO3/IaHNU paboYeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
IpeIMETa, ONpeaessieT 00s13aTeIbHOE NPEIMETHOE COJIEP)KAHKE, €T0 CTPYKTYPY IO
pazmenam M Te€MaM, pacOpeleseHMe IO  KjaccaM, pPEeKOMEHIYEMYIO
NOCJIEIOBATEIbHOCTh ~M3YYEHUSI XHMHH C YYE€TOM  MEXIPEIMETHbIX U
BHYTPUIIPEIMETHBIX  CBfA3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX
ocobeHHOCTeM oOyuaromuxcs. B mporpamme 1o XUMHUM — YUHUTBHIBAIOTCS
BO3MOYKHOCTH Y4€OHOTO IMpeAMETa B peajlu3aldd TpeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METAlpeAMETHbIM M MPEJAMETHBIM pe3yJbTaTaM OOydeHUs U B
(GOpMHUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHON  JI€ATEIbHOCTU
00y4aroerocs 0 OCBOCHUIO yU€OHOTO COACPHKAHMUSL.

W3ydyeHne XuMUM Ha ypOBHE OCHOBHOIO 00Imero oOpa3oBaHus
OPUEHTUPOBAHO Ha OOIIEKYJIBTYPHYIO MOJTOTOBKY, HEOOXOIUMYIO JJIsl BEIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTHUPOB, PA3BUTHS MHTEIUIEKTYAIbHBIX CIIOCOOHOCTEN U
MHTEPECOB OOydYarIUXCs, Ha NPOAODKEHHE OOY4YeHHS Ha YpPOBHE CPEIHEro
oO1mrero oOpa3oBaHusI.

3HaHMEe XHMHH CIIY>)KUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PEHHUS
oOy4aronierocsi, €ro MnpeACcTaBICHUl O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
pOJIb UTParOT (POPMUPYEMBIE XUMHEN MPEICTABICHUS O MPEBPALLECHUAX SHEPTUH U
BEUIECTB B MPHUPOJE, O MyTAX pEUIeHHs TII00anbHBIX MPOOJIEM YCTOMUMBOIO
Pa3BUTHUSL YEJIOBEYECTBA — CBIPbEBOM, JHEPIETUYECKOM, IPOJOBOJIBCTBEHHON
po0seM, MpoodJIEMbI IKOJIOTMYECKON 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuenue xumun:

CHOCOOCTBYET  peaqu3allid  BO3MOXKHOCTEH  JJii  caMOpa3BUTUSL U
dbopMUpOBaHUA  KYJIBTYpPHl  JMYHOCTH  OOydYamoIIMXCs, HX oOmell u
(GYHKIIMOHAJIBLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHHS U TBOPUECKUX CIHOCOOHOCTEM
OoOy4YaronMxcsi, HaBBIKOB HX CAMOCTOSITEIbHOW  Y4EOHOW  JIESITEeNIbHOCTH,
HKCIEPUMEHTAIbHBIX W HCCIENOBATEIbCKUX YMEHMUH, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKHU3HU, TaK U B POPECCUOHATIBLHON AESITEIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MPEACTABICHUN O €IMHCTBE MPUPOJIBI U YETIOBEKA, SIBJISETCS KIFOYEBBIM HTANlOM B
(GbOopMHPOBAHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YyUYaOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJlep KaHUsl TIpeMeTa, KOTOPBIN SBJISETCS NEeAarorMueckd aJanTUpPOBAHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbli Kypc XMMUKA OCHOBHOTO OOIIIEr0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIOIIMMHUCS CUCTEMbI NIEPBOHAYATBHBIX MOHITUN XUMHUU, OCHOB
HEOPTaHUYECKOM XMMUHU, OCHOBOIOJIAraOMUX MPEACTaBICHUN OOIIeH XUMUM U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMUYECKON
peakiuu. O0e ATU CHCTEMbI OPraHU30BaHbI MO MPHUHIUIY MOCIEAOBATEIBLHOIO
pa3BUTHS 3HAHHI HA OCHOBE TEOPETHUECKUX MPEACTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOW TEOPUU KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akona J[.1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

YYE€HUS O CTPOCHUHU aTOMa U XMMUYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B 0OCHOBY TeOpeTMYECKHX 3HAHUM MOJOKEHBbl AMIIUPUUYECKH TOJYyYCHHBIE
daxtel. TeopeTnueckue 3HaHUS Pa3BUBAIOTCS MOCIIEIOBATEIBHO OT OJHOTO YPOBHS
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M OOJACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME  cOAepKaHUST MOpOrpaMMbl MO  XHUMHUU  MIPOUCXOAUT €
WCIOJB30BAaHUEM 3HAHWW U3 paHee W3YUYCHHBIX Y4YE€OHBIX MPEIMETOB:
OKpY>Karolud Mup, Ouosorus, (usvMka, MaTeMatuka, reorpadus, TEXHOJOTHS,
UCTOPUSL.

[TporpamMmMa ocHOBHOrO 001Iero 0Opa3oBaHUA MO XUMHUHU (YrIIyOJNEHHBIN
YpPOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHHWE (PYHIAMEHTAILHOTO XapakTepa
oOpazoBaHus, cHenuPuku y4yeOHOTro MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOy4eHHs Ha CIEIYyIOIIeM YypoBHE oOpa3oBaHusd. B mporpamMme Mo XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TPAKTUYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepenumnanus  oOydeHHs,  BKIOYarouias  NpoQUIbHYIO  MOATOTOBKY



oOyyarolmuxcs W TOCIEAyIoIlee CaMOOIpeAeieHHe B BBHIOOpE HAampaBICHUS
oOyueHus B IpOoUIBHBIX KJ1accax.

VYriyOnéHHOe  M3ydeHHWE XUMHUHM  CHOCOOCTBYET  pealv3alid  3a1ad
po(heCcCHOHATIBHON OPUEHTAILIMU U HAIIPaBJIEHO Ha MPEAO0CTaBICHUE BO3MOXKHOCTH
KaXIOMY O00ydYarolmemycsi IpOsSIBUTh CBOM WHTEIUIEKTyaJlbHbIE U TBOPYECKUE
CIOCOOHOCTH TpU HU3YYEHHH Y4eOHOro TmpeaMera, HEOOXOAUMbIE IS
MPOJIOTIKEHUS 00pa30BaHUs U JabHEHIIIEH TPYIOBOM JEATEIBHOCTH.

[TporpaMMa 1o xumuu (yriayOJI€HHBI ypOBEHb) IpeJHa3HAuY€Ha JJIs
UCIIOJIb30BaHUsI B OOPA30BaTENbHBIX OPraHU3ALMAX, PEATU3YIOIIUX MPOTrPAMMBI
nuddepentiupoBanHoro (yriayOoaéHHOro, MpO(PHIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHU.

OOpasoBaTenbHble (PYHKIIUM XUMHUU, W3y4a€MON Ha YIJIyOJIEHHOM YpPOBHE,
peanusyrorcs B npouecce GOpMUPOBaHUS 3HAHUM OCHOB XMMHMYECKON HayKH Kak
00JacTh COBPEMEHHOI'0 €CTECTBO3HAHUS, OOJIACTH IMPAKTUUYECKOH NEeATEIbHOCTH
YEeJIOBEKa M OJIHOTO W3 KOMIIOHEHTOB MHPOBOHM KyJbTYypbl. 3ajada ydeOHOTO
IIPEIMETA COCTOUT B POPMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUIN — BaXKHEUIIINX
(aKTOB, MOHATUM, 3aKOHOB M TEOPETHUECKHUX MOJI0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKd, B MPUOOIIEHUM K HAYYHBIM
METOJAaM TO3HaHUS IIPU M3YYCHUM BEUIECTB W XUMHUYECKUX PpPEAKLUH,
(GOpMHpPOBAHUU U PA3BUTUHU MO3HABATEIBHBIX YMEHUU M CIOCOOOB NIESITEIbHOCTH
U UX MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHOM M Yy4eOHO-UCCIEI0BATEIbCKON
JeSITEIbBHOCTH, OCBOCHMM TpaBUJ 0€30MacHOro oOpalleHuss C BELIeCTBaMH B
IIOBCETHEBHOM KU3HH.

[enu u3yyeHUs: XUMHUU OTPa)KarOT HAIPaBJIEHHOCTh 00YUYEHHsI Ha pa3BUTHE U
caMOpa3BUTHUE JIUYHOCTH, POPMUPOBAHUE €€ UHTEIIEKTA U OOILEH KyIbTYpHI.

M3yyeHue XUMUM HAPaBIICHO Ha TOCTUKEHUE CIECIYIOUIUX LIeTeH:

(GopMUpOBaHHE HWHTEIUIEKTyaJIbHO pPa3BUTOW  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSTHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

GbopMHpOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUM Kak  KOMIIOHEHTa
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, KaK OCHOBBI ISl TOHUMAHUS XUMHUYECKOM
CTOPOHBI SIBJICHUI OKPY’KAIOIIEr0 MUPA, OCBOEHUE SI3bIKA HAYKH;

npUOOIIeHNE OO0YyYaromUXCcsl K CaMOCTOSITEIbHOW TO3HABaTEIbHOM U
UCCJIEIOBATENILCKOW  JICSITENIbBHOCTH, K  HAay4YHbIM  METOJlaM  TO3HaHWuS,
dbopMHpoBaHUEe MOTUBALIUU U Pa3BUTHE CIIOCOOHOCTEN K U3YUEHUIO XUMUU;

dbopmupoBanue  oO0mmell  (PYHKIIMOHATLHOW W €CTECTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OLEHUBATh SIBJICHUS
OKPYXAIOIEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYEHHBIE NMPU H3YYECHUU



XUMUHU, TPUMEHSITh WX TPHU PEIICHHH MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOU JIEITEIBHOCTH;

pa3BuUTHE y OOy4YarOIIMXCS WHTEpeca K W3YYEHUI0O XUMUU U cdepam
NeSATEIbHOCTH, CBA3aHHBIM C XHMMHEH, MOTHBallMg K OCO3HaHHOMY BBIOOPY
COOTBETCTBYIOIIETO MPOGUIIS U HAIIPABICHHOCTH JaJIbHEHUIIIET0 00yUYeHUs;

OCO3HAHUE IIEHHOCTU XMMUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHUE
YPOBHSL DKOJOTMYECKOM KYJIbTYpbl, HENPUATHE IEHCTBUM, NPHUHOCIIIMX BpEX
OKpY’KAIOLIEN CPEAE U 3I0POBBIO JIIOACH;

npruoOpeTeHrne O0YYaIOIMMHUCS ONbITA CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrmy6nénnoe n3ydenue yaeOHOTO mpeameTa « XuMusy oTBoauTcs o 102
yacoB B 8 m 9 kiaccax (3 yaca B HEIENI0), TO €CTh 2 4Yaca B HEACTIO 3a CUET
obszatenbHON yacTu OOIT OO0 u 1 yac 3a cuér yactu OOIT OO0, hopmupyemoit
y4acTHHKaMU 00pa3oBaTellbHbIX OTHOIIeHu. Bcero 204 wyaca 3a nBa rojna
oOy4eHus.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

XuMusi — BakHasi 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW ACSATEIbHOCTU
yenoseka. [Ipeamer xumun. Ponp XxuMuM B KM3HM 4enoBeka. KpaTkue cBeneHus
00 MCTOpUU BO3HUKHOBEHHUS U PA3BUTHUSI XUMUU. XUMHUS B CHCTEME HayK. Tena u
BemiecTBa. Duznueckue MW XUMHUYECKHE CBOMCTBA BEIIECTB. ATrpEraTHbIE
COCTOSIHUSL BewecTB. [IOHSATHE O TEOPETUYECKUX M HOMIMPUYECKUX METOaX
MO3HAHUSI B €CTECTBEHHBIX HayKax. [IpeicraBiieHHss O Hay4yHOM MO3HAaHUHM Ha
AMITUPUYECKOM YPOBHE: HAOIIOJIEHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE,
BblunciicHUE. [IpencTaBienuss 0 HaydHOM MO3HAHWUA HA TEOPETUUYECKOM YPOBHE:
Hay4dHble (haKTbl, IpoOIeMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[Tonsitue 0 MeTonax paboOThl C XUMUYECKUMHU BemiecTBamu. OO0opyaoBaHue
IIKOJIbHOW XHUMHMUYecKor Jnaboparopun. IIpaBumia Oe3omacHoro oOpamieHus ¢
BEILECTBAMH U JJAOOPATOPHBIM 000PYAOBAaHUEM.

Yuctele BemecTtBa U cMecu. [IpuponHbie cMecu: BO3AyX, NPUPOJHBIN ras,
He(Th, TPUPOAHBIC BOABI, TOPHBIE TTOPOABI U MUHEPAJbI. [IoHATHE O TOMOTEHHBIX
U TeTePOTeHHBIX cMecsaX. CocoObl pasaenenus cmeceit. OuncTka BEIeCTB.

BemectBa M XMMHYECKHE pPEaKUMU. ATOMBI M MOJEKYJbl. XHUMHUYECKHUE
sneMeHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpoCThie M COXKHBIE BEIIECTBA.
Meramnel u  HemeTtauibl. BemecrBa MOJIEKYJSIPHOTO W HEMOJIEKYJISIPHOTO
CTPOCHHSL.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH MOCTOSHCTBA cOCTaBa BemecTB. OnpeneneHue BaJIeHTHOCTH 3JIEMEHTOB T10
dbopmynam OWHApHBIX COEQUHEHUM U cocTaBieHHEe (GopMyd OUHAPHBIX
COCIMHEHUN MO BAJEHTHOCTH J3JIEMEHTOB. OTHOCHUTENbHAs AaTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTa B
coenuHenuu. Haxoxxienue npocTeitiieid popMyIibl BEIIECTBA MO0 MACCOBBIM JIOJISIM
DJIIEMEHTOB.

KommuectBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuersl mo dopmynam
XAMHUYECKUX COeIUHEeHUW. MonspHas Macca cMmecu BeuecTB. MonbHas 1oiist
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEIIECTBA MO MOJILHBIM JIOJISIM 3JIEMEHTOB.

OU3NYECKHNE U XUMUYECKUE SBICHHS. XUMUYECKasd PEAKLHS U €€ MPU3HAKHU.
VYcnoBust NpoTeKaHUsT XUMHUYECKUX peaklnil. 3aKOH COXPaHEHHUsI MacChl BEIIECTB.
AToMHO-MoONeKyJsipHas Teopus. JKusznb u gesrtensHocth M.B. JlomonocoBa.



XHWMHUYECKHE ypaBHEHUS. THUIIBI XUMUYECKUX PEaKUUi (COEAUHEHUS, Pa3I0KEHNUs,
3aMeleHus, 00MeHa). PacueTsl Mo XUMUYECKUM YPaBHEHHSIM.

OKCIEPUMEHTAIBHOE M3YYEHHE BEIIECTB M SBJICHHUA. 3HAKOMCTBO C
XUMUYECKOM TIOCYZ0M, C MpaBwiiaMu pabOThl B JIabopaTopuv W MpHUEMaMU
oOpamienusi ¢ jabopaTopHbIM o0OOpynoBaHueM. V3ydenwme u omucaHue
¢uznyecKkux CBOICTB 00pa3lloB HEOPraHMYECKHMX BEIIECTB — METALIOB U
HemeTaysioB. HaOmionenune ¢Qusmueckux (IUtaBlieHHE BOCKa, TasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHHWE U KOHACHCAIUs BOJAbI) M XUMHYECKHX
(ropeHue cBeuH, MPOKAIMBAHUE MEIHON MPOBOJIOKU, B3aUMOJCHCTBUE COJBI WIH
MeJa C COJSHOM KuciaoToi) siBneHud. O3HakomiieHHE € 0OpaslaMu BEIIECTB
KoiauuyectBoM | Monbs. HaOmrogeHue W onucaHue NPU3HAKOB IMPOTEKAHUS
XUMHUUYECKUX peakiuil (pas3ioKeHHE caxapa, B3auMOJICUCTBUE CEPHOU KHUCIOTHI C
XJIOpUIOM Oapusi, MOJydeHue U pasznoxeHue ruapokcuna wmeau () npu
HarpeBaHuM, B3auUMOJEHCTBUE Xkene3a ¢ pacTtBopoMm cosu menu (). M3ydenue
CocO0OB  pa3feneHuss cmeced (C  MOMOUIBI0 MAarHuta, (UIbTpOBaHUE,
BBITIApYBaHUE, TUCTUILIALUS, XpoMaTorpadus), MPOBEICHUE OYUCTKU TOBAPEHHON
conu. HabmoneHne m onMcaHue ONBbITOB, WUTIOCTPUPYIOMINX 3aKOH COXpPaHEHHUS
MAaccChl.

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BELIECTB

[IpencraBnenuss o razax. Bo3gyx — cmech ra3oB. CoctaB BO3ayxa. 3aKOH
ABorazipo. Mosapubeii  00béM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Ta30B.
Omnpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
W3BECTHOM OTHOCHUTENBHOM IIOTHOCTU. OOBEMHBIE OTHOIIEHUS Ta30B IPHU
XUMHUYECKUX PEAKIHUSIX.

Kucnopon — snemeHT m mpocrtoe BemiecTBO. Haxoxxaenue kuciopoaa B
npupoze, puzndeckue 1 XMMUYECKHE CBOMCTBA (PEaKUMU TOPEHUS U OKUCIEHU).
[Iponiecchl okucneHus B kuBoil mpupone. Oxcuabl. [IpuMeHeHue Kuciopona.
CriocoObl MoTy4YeHus: KUCIOpo/ia B JabOpaTOpuu U MpOMBITLIeHHOCTH. [ToHsITHE O
karanuzarope. KpyroBopor kucinopoga B mpupone. O30H — amioTpornHas
Momudukanus kuciopoaa. O30HOBBIA CIIOHW, €ro 3HA4YeHUE JJISl  IKUBBIX
OpraHn3MoB. PaspyiieHne 030HOBOTO CJOS.

TennoBort 3h(EKT XUMHUECKOW pPEaKluy, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U JHJO0TepMUYEcKue peakuuu. TommmBo. Mcnonp30BaHue yriisi U ME€TaHa B
KauecTBe TOIUIMBA. 3arpsizHeHue Bo3zayxa. [lonarue o mapHukoBoM 3pdexre.

Bomopon — »nemeHT M mpoctoe BemecTBo. HaxoxkaeHnue Bomoponaa B
npupone, (u3MUecKkue U XHUMHUYECKHE CBOICTBa, NPUMEHEHHUE, CIOCOObI
nonyuyeHus. [loHsitue o kuciaorax u coysix. Mcrnonb3oBaHue BOJOPO/ia B KaUeCTBE
TOIJIUBA.



Bonma. dusnueckue cBoictBa BoAbl. Boma kak pacrtBopurens. PacTBOpbI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
@dakTOophl, BIUSIONIME HA PACTBOPUMOCTH TBEPHABIX M Ta3000pa3HbIX BEHIECTB.
CriocoObl BbhIpaXKeHHs] KOHLIEHTPAIMU PAaCTBOPOB: MAaccoBasi J0Jii pacTBOPEHHOTO
BEILIECTBA, MOJIAPHAsl KOHIIEHTpalus. Poilb pacTBOpOB B MpUPOAE U B JKHU3HU
YeJoBeKa.

Xumuyeckue cBoictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIUKaTopax. KpyroBopoT BoAbl B NPHUPOAE. 3arps3HEHUE IPUPOIHBIX BOJI.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcupabl. Knaccudukainms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. MexayHapo/Has HOMEHKJIaTypa OKCHIOB. TpuBHAIbHbBIE
Ha3BaHMs OKCHIOB. OU3NUECKHE U XapaKTEPHbIE XMMHUUYECKUE CBOMCTBA OKCHIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lomy4yeHne OKCHUIOB.

[ToHsiTHE O THAPOKCUAAX — OCHOBAHUSAX U KHUCIOPOACOAECPKAIIUX KUCIOTaX.
Kucnorel. Knaccubukanus kucioT. MexayHapolHass HOMEHKJIAaTypa U
TpUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3aUMOJICHCTBUE C METAJJIaMH, C OKCUJaMU METAJIJIOB, OCHOBAaHUSIMU U COJISIMU).
Psan aktuBHoctn MmeraiuioB H.H. bekeroBa. Ilonydenue xucnor. Kucmorel B
pUPO/JIe, MPUMEHEHUE BAKHEHIIINX KUCTIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMBIC
OCHOBaHUsA. MexXIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalbHbIC Ha3BAHUSA
ocHoBaHuM. Illenoumn, ux cBOWCTBA (B3aMMOJICHCTBHE C KHUCJIOTHBIMH OKCUIAMH,
KHCJIOTaMH U COJISIMU) U CIOcOObI mosiydeHusi. HepacTBoprmbie OCHOBaHUS, MX
CBOICTBA (B3aMMOJIEHCTBHE C KUCIOTAMU) U CIIOCOOBI MOJTyYeHUs. AMPOTEPHOCTb.
[Tonsitue 00 amdoTepHBIX TUAPOKCHIAX (HA TPUMEPE THAPOKCUIIOB IIMHKA U
ATIOMUHUA): XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBUE C KUCIOTAMH U MIEIOYaMH)
Y TIOJTyYEHHE.

Conu  (cpegHue, KHUCTbIe, OCHOBHBIE, JBOHHBIE). MexayHapoaHas
HOMEHKJIaTypa coned. TpuBuanbHble Ha3BaHus cosiel. Duszndeckue
XapaKTepHbIE XMMUYECKHE CBOWCTBA Ha mpuMepe cpeaHux cosieil. [lomyuenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

DKCHEPUMEHTATILHOE U3YYEHHE BEILIECTB U SIBIICHUI:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCI0PO/ia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, pacliO3HABAHUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aMMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKPAIICHUSI TOPESHHUS;



O3HAKOMJIEHHUE C 00pa3liaMy OKCUIOB U OMKMCAHUE X CBOWCTB;

NOJIy4eHHe, cOOMpaHue, pacrno3HAaBAHHE W H3YyYEHHUE CBOICTB BOJOPOJA
(ropenue);

B3aMMO/ICicTBHE Bofopoa ¢ okcuaom meau (11);

UCCJIEIOBAHUE OCOOEHHOCTE  PacTBOPEHMSI BEIIECTB C  Pa3IUYHOU
pPacTBOPUMOCTHIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM 0JIEN PACTBOPEHHOIO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OIPEIACICHHON MOJSPHON KOHIIEHTpauuen
PacTBOPEHHOTO BEIIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMH (HATPUEM U KaJIbIIEM);

OIpPEJEICHHE PACTBOPOB KUCIIOT U IIEJIOYEH C MOMOIIbI0 UHANKATOPOB;

UCCJIeI0BaHNE 00Pa3I[0B HEOPTAHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB;

u3ydeHue B3aumoeicTBus okcuaa menu (I1) ¢ pacTBopoM cepHON KUCTOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIMN HEUTpaIU3aluu;

MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO MeTajljia
JIPYTUM U3 PacTBOPa COJIH;

B3aMMO/ICHCTBUE TUAPOKCHUIA [IMHKA C pACTBOPAMHM KUCIIOT U IIEJIOYEH;

pELIEHHE DHKCIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
semeHTOB /I. U. MenaeneeBa

Crpoenre aToMoB. XuMHuecKasi CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE
peaKkiuu.

[lepBbie TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX dJeMeHTOB. l[loHsiTHe o
rpynnax (ceMemcTBax) CXOJIHBIX AJIEMEHTOB: HIEJIOYHBIX M HIEJIOYHO3EMEIbHBIX
MeTajulax, rajoreHax, WHEPTHBIX (OJaropo/HbIX) razax. DJIEMEHTBI, KOTOpPbIC
00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

[lepnoanueckuit 3aKOH. OTtkpsbITHE Ilepnogmueckoro 3aKOHa.
[lepponnueckass cucrema xumuueckux osaemeHtoB [l WM. Mengeneesa.
Koporkonepuoanas w jgiauHHONEpuoaHas ¢opmbl Tadmuisl  «llepuoanueckas
cucrtema xumuueckux 3nemeHToB Jl. . MenneneeBay. [lepuoasl u rpynnsl (A- u
b-rpynmsr).

Crpoenue atomoB. CoctaB aroMmHbIX saep. M3otombl. PagnoakTUBHOCTB.
DNEKTPOHBL. DJEKTPOHHAsE OpOUTalb. DHEPreTUYECKUEe YPOBHU U TMOAYPOBHU
atoma: S-, pP-, d-opOuramu. DEeKTpOHHbIE KOH(MUTYpAlMd U 3JIEKTPOHHO-
rpadudeckue Gopmyiasl aToMOB. DUBNYECKHA CMBICT TOPSIKOBOTO HOMEpA,
HOMEpA TIeproJia M rPpymIbl deMeHTa. CTpOeHUE AIEKTPOHHBIX 000J0YeK aTOMOB
nepBbix 20 xumudecknx 35meMeHToB [lepnoanueckoi cucremel 1. . Menneneena:



pacrpeneneHue JJIEKTPOHOB 110 JHEPIETUYECKHM YPOBHSAM, IIOAYPOBHSM H
opouransim. Gusnuecknii cmpic [leproanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO TpynnaM ¢ MepuoaaMm.
N3MeHeHne KHUCIOTHO-OCHOBHBIX CBOMCTB COEAMHEHNUN XMMHYECKHUX AJIEMEHTOB B
nepuoAax M rpynmax. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTa II0  €ro
nonoxkennto B [lepunonnueckoit cucreme /1. U. Menneneena.

3nauenue [lepnoanueckoro 3akoHa u [lepuoanueckol CHCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4yeHbIM U
IpaKIaHUH.

DONEeKTPOOTPUUATENBHOCTh XUMUYECKUX 3JIEMEHTOB. XHMHYECKas CBS3b.
Buapl XMMHYECKOW CBS3M: KOBAJICHTHAs IOJSIpHAs CBSA3b, KOBAJICHTHAs
HENOJISIpHAsl CBsI3b, MOHHAs CBsA3b. MexaHu3Mbl 0Opa30oBaHMsI KOBAJIEHTHOW U
MOHHOHM CBSI3U. DJIEKTPOHHBIE U CTPYKTypHble (hopmynbl BemiecTB. KaTHOHBI U
AHUOHBI.

Kpucrammmnueckue u amopdHble BemiecTBa. THUMBl KPUCTAILTMYECKUX
pPELIETOK: HOHHAsI, AaTOMHAs, MOJIEKYJISIPHAS U X XapPAKTEPUCTUKH.

Crenenp oxucieHus. OnpenesieHHEe CTENEHEH OKUCIEHUS aTOMOB B
OuHapHBIX  coeAMHEHUAX.  OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHU.
[Iponiecchl OKMCIEHUA M BOCCTAHOBIEHUA. OKHUCIUTENM W BOCCTAHOBUTEIIU.
CocraBneHue ypaBHEHHM IPOCTBIX OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUMN U
paccTaHOBKa B HUX KOA((OUIIMEHTOB METOZOM 3JIEKTPOHHOTO OajaHca.

OKCIEpUMEHTAIIBHOE NU3YUEHHUE BELIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3liaMyd METAJJIOB U HEMETAIJIOB,

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJI IPU TOMOIIA PHUCYHKOB, MOJEINEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IIPOBEJEHNUE  OIBITOB, HWJUIIOCTPUPYIOUIUX  MPUMEPBI  OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEaKluil (TOpeHUE, peakliuy Pa3ioKeHNs, COCTUHEHUS).

MexnpeaMeTHbIe CBSA3H

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M MPU W3YYEHHH XMMHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYUYHBIX
MOHATHUH, TAK U TIOHATHI, IPUHATHIX B OTAEIBHBIX €CTECTBEHHBIX HAyKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHS: ABJIeHUE (TIPOIlecC), HayYHbIN (akxT,
TUIoTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3, KiacCU(UKalMs, MePUOAUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIETTb.

dusuka: sABIEHUS NTPUPOIbI, (QU3UUECKHE SBJICHUS, BEIIECTBO, TEJO,
dusznyeckue BEIUYUHBI, EAWHUIBI H3MEpeHus, 00bEM, Macca, arperatrHble
COCTOSIHME BEILECTBA, aTOM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, MOJEKYIa,



CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAJUIMYECKHX) TEJ, IIEKTPUICCKUAN
3aps], KOJIUIECTBO TETUIOTHI.

buonorus: 6uocdepa, GoTocUHTE3, MPOIIECCH OOMEHA BEILIECTB.

[eorpadmsi: armocdepa, rumpocdepa, MHHEpAIbl, TOPHBIE MOPOIBI,
TI0JIE3HBIC UCKOTIAeMBbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texuonorust: TexHochepa, TPOU3BOJICTBO, XHUMUICCKHE TEXHOJIOTHH, CHIPhE,
KOHCTPYKIIMOHHBIC MaTePUAITBI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[ToBTOpeHue u yriyOieHHe 3HAHUN OCHOBHBIX pPa3felioB Kypca 8 Kiacca.
Crpoenune aromoB. CBoWCTBa aTOMOB  XHMHYECKHMX  JJIEMEHTOB, HX
KOJINYECTBEHHBIE " Ka4ECTBEHHBIE XapaKTEPUCTUKH (panuyc,
AIEKTPOOTPULIATEIBHOCTb, SHEprus HMOHU3AIUN). [TocnenoBaTenbHOCTD
3aMOJHEHUSI JIEKTPOHHBIX OpOUTaNel aTroMOB MaybIX MepuojioB. OcoOEHHOCTH
3alOJTHEHUSI  DJJICKTPOHHBIX ~ OpOMTaNed  aTOMOB  OOJBIIUX  TEPHOJIOB.
[lepponnueckass cucremMa XHMUYECKHMX DSJIEMEHTOB B CBETE MPEACTABICHUUA O
ctpoeHnn aroma. CTEneHb OKHUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOIUYECKOU 3aBUCUMOCTH CBOWCTB XUMHUYECKUX 3JIEMEHTOB
(9MEKTPOOTPUIIATETHHOCT, OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB U TUAPOKCUIOB) OT CTPOEHHUS aToMa.

Crpoenue BemecTBa. BeiiecTBa B TBEpPJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUU. Buabl XUMHUUYECKOW CBS3U: HOHHAs, KOBaJICHTHas (HEmoJisipHas,
noJisipHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30oBaHUs
KOBAJICHTHOM CBSI3HU.

MexxMoneKysipHble B3auMOJEHCTBUSL (BOJOpOJHAs CBsI3b, CWIbl BaH-mep-
Baannca). Tunsl KpUCTALTHYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJTMYecKas,
MOJIEKYJISIpHAsE — U OCOOCHHOCTH UX CTPOCHHMS. 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHUS  XHUMUYECKHX  PEAKIHUM.
Knaccuduxanys XUMHUYECKUX pPEaKIUui M0 pa3uyHbIM TMpU3HaKaM (10 YHCIy U
COCTaBy YYacTBYIOIIMX B pEakUWUd BEIIECTB, MO TemaoBoMy 3ddexTy, Mo
W3MEHEHHIO CTETICHEH OKMCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTaau3aTopa, Mo arperaTHOMY COCTOSIHUIO PEarupyrolrX BEIIEeCTB).

DNeMeHThl XMMHYECKOM TEPMOJAMHAMUKHU. OHEPreTuka XUMHUYECKHUX
peakiuii. TeroBoit 3deKkT XuMHUUECKON peakiuu. IK30- U IHIOTEPMUUYECKUE
peakuuu, TEPMOXMMHUYECKHE ypaBHEHUs. 3akoH l'ecca u ero cieacTBusl.
Bpruncnenust no TEepMOXUMHYECKUM YPABHEHUSIM.



[IoHsiTHE O CKOPOCTH XMMHMYECKOW peakuuu. 3aKOH AEHCTBYIOLIMX Macc.
@dakTopbl, BAUSIOIIME HA CKOPOCTh XMMHYECKOW PEaKLHMH. DHEPrusi aKTHUBALUU.
[Tonstue o katanusze. epmeHnTbl. THTrHOUTOPEI.

[TonsiTue 06 0OOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [Tonstue o
XUMUYECKOM paBHOBecuu, mpuHuun Jle Illarenbe. VYcnoBuss cMenieHus
XUMHAYECKOTO paBHOBeCUSA. PaKTOphI, BIMSIOIMIKE HA COCTOSHHE XWMHUYECKOIO
paBHOBecus. I[IporHosupoBaHre  BO3MOXHOCTHM  NIPOTEKAaHHUS  XHMHUYECKHUX
MpPEBpAIICHU B PA3IMYHBIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3YUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIC peaKkuuu. OKucauTENBHO-
BOCCTAHOBUTEJIBHBIE CBOMCTBA XUMUYECKHUX JJIEMEHTOB, 3aBUCUMOCTb OT CTEIIEHU
OKHCIICHHs. BakHble OKHCIWTENIM W BOCCTaHOBUTENW. [lepmaHranar kaums
(xapaktepuctuka). CocTtaBieHHe yYpaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuil ¢ UCTIOIb30BAHUEM METO/1a HJIEKTPOHHOIO OajlaHca.

DJIEKTPOJINTHYECKAsA JHucconmanus. XHUMHUYECKHE pPEaKkIMM B PaCTBOpax.
Teopus  2IEKTPOJIMTUYECKOM  AUcCcolManMM. PacTBopeHne Kak  (U3MKO-
XUMHAYECKUH npouecc. [lonaTne o ruapatax u KpUCTAIIOTHIAPATAX. DIEKTPOJIATHI
U HE’NEKTponuThl. KaTWOHBI, aHUOHBI. MexaHu3M AUCCOIMALUM BEUIECTB C
pa3IMYHBIM BHJIOM XHUMHUYECKOW CBs3u. CuibHbIE U ClIa0ble 3JICKTPOJUTHI.
Crenenp gucconuanuy, KOHCTAHTa Auccouuanuy. MIOHHOE NMpOM3BENEHUE BOJBI.
Bopoponueii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAIUA
KHCJIOT, OCHOBAHUM U COJICH.

Peakuiun nonHoro oOMeHa. Y ciioBus MPOTEKaHUS peaKIiii HOHHOTO 0OMEeHa.
MonekynsipHble, OJIHbIE U COKPAIICHHbIE MOHHBIE YpaBHEHUs peakuuii. CBoiicTBa
KHCJIOT, OCHOBaHHWII M COJE€ll B CBETE MPEICTaBICHUN 00 3IEKTPOJUTUUYECKON
nucconnanvu. KauectBeHHbIE peakiii Ha NOHBI.

I'mppoim3 conen. loHHBIE ypaBHEHUS THAPOJIM3a COJEH. XapakTep Cpelbl B
BOJIHBIX PacTBOpPax COJIEH.

OKCIIEpUMEHTAIBHOE HW3YYEHUE BEUIECTB W SBJICHUM: O3HAKOMIICHHE C
MOJENSAMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHMYECKHX BELIECTB — METAIOB H
HEeMeTaJUIoB (rpaduTa 1 aaMasa), CJIOKHBIX BEIIECTB (XJI0pU/Ia HATPHs);

MCCIIEOBAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOU PEAKIUN OT BO3IEUCTBUSA
pa3nuYHBIX (AKTOPOB;

OTBITHI, UJUTFOCTPUPYIOLIUE 00PATUMOCTh XUMUUYECKUX PEaKLnii;

MCCIIEAOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB, IPOILECCA AUCCOLMALNAU
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJCHNUE ONBITOB, WLUTIOCTPUPYIOIIUX NPU3HAKUA MPOTEKAHUS PEAKLIUMA
HOHHOTO 0OMeHa (00pa3oBaHME OcaJiKa, BBIJICICHHE Ta3a, 00pa30BaHUE BOJIbI);



MpUMEHEHUE UHANKATOPOB (JTakMyca, METHIIOpawxka u (perondranenHa) mjis
OINpPEENICHHS XapaKTepa CpeJibl B paCTBOPaX KUCIOT, OCHOBAHMI U COJIEH;

MPOBEJCHNUE  ONBITOB, HWUIIOCTPUPYIOIIUX  MOPUMEPHl  OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEeAKIUH (TOPEHHE, PEAKIIUU PA3IIOKEHHUSI, COSIUHEHUS );

pacro3HaBaHUE HEOPraHWYECKUX BEUIECTB C IMOMOIIBI0 KAaYECTBEHHBIX
pPEaKUNil HA UOHBIL;

pElIeHHE OKCIEPUMEHTANBHBIX 3a7ad 1o TeMaMm: «OKHCIUTENbHO-
BOCCTAHOBUTENbHbBIE peakuum», «l'mapomus conei», «DIEKTpOIUTHYECKAs
JACCOLAALTUS.

HemeTaJsibl 1 MX COeIMHEHUS

OOmrast xapaktepuctuka HeMeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE CBOWCTBA HeMETaUIOB. (CpaBHUTENIbHAS XapaKTEpUCTHKA
COEIMHEHU HEMETAILIOB.

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHbIe CTENeHu okucieHus. CTpoeHue U (PU3HUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XHUMHUYECKME CBOWCTBA Ha MpUMEpe XJopa
(B3auMOJIeHiCTBHUE €  MeTalUlaMH, HEMeTa/UlaMH,  BOJIOM,  IIEJI0YaMHu).
XmopoBonopoa. CoJiHass  KHCIOTa, XHMHUYECKHE CBOMICTBA, IOJYYEHHE,
MpUMEHEHHE. J[lelicTBHE XJopa W XJIOPOBOJOPOAA HAa OPraHM3M YEJIOBEKA.
Baxueimme xmopuabl ©W  HX  Haxoxiaenue B npupone. Ilonstne o
KHCJIOPOJACOIEPKAIIUX KUCIOTaX XJI0pa U UX COJISIX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTEIEHU
okucieHusi. CTpoeHrue U PuU3nYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOaa U
cepbl. AJIOTPOIIHbIE MOJU(DHUKALIMK KHUCIOPOJa U Cepbl. XMMUYECKHE CBOWCTBA
cepbl (B3aUMOJEHCTBUE C HEMETAJJIaMU, METaJUIaMH, KOHIIEHTPUPOBAHHBIMHU
a30THOM u cepHoil KkucioTamu). CepoBOJOpOA, CTpoeHue, GU3HMYECKUE W
XUMHUYECKHUE CBOWCTBA (KUCJIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MpPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHUCTas KHCIOTa U €€ COJIH.
CepHas kuciora, (Qu3UUeckue W XUMHUYECKHE CBOWMCTBa (00mIME Kak
NpeacTaBUTeNs Kiacca KucaoT u crneurduueckue). Conu CepHON KHUCIOTHI.
XUMHYECKHE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIIOCc00a MOTyYeHuUs
cepHOUl KucnoThl. [IpeacTaBieHns 0 XMMUYECKOM MPOU3BOACTBE U CBSI3aHHBIX C
HuM npodeccusx. [IpuMeHenne cepHol KUCIOTHl U cyibdaroB. KauecTBeHHbIE
peakuuu Ha cyiabhut-, cyiabGua- U cyiabdar-annonsl. HaxoxxneHue cepbl U ee
COCOMHEHUN B NpUPOAE. XHMHUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH Cpeasbl
COEMHEHUSIMU Cepbl (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3/AyXa), CIIOCOOBI €ro
NpeAoTBPAICHUSI.



OObmas xapakrepuctuka 31meMeHToB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIICHN OKUCIICHUSI.

A3oT, pacmpocTpaHeHHEe B mpupoje, (Ppu3ndecKue U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHE C METaJUlaMH, BOJOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, ero (U3MYECKUE M XUMHUYECKHME CBOMCTBA (OKHCIIEHUE,
OCHOBHBIC CBOWCTBAa BOJHOTO pacTBOpa), NPUMEHEHHE W TIOJyYCHHE B
7a0opaTopuM U MOPOMBINUIEHHOCTH. HMOH aMMOHMS, JOHOPHO-aKIENTOPHBIMA
MexaHu3M ero oOpazoBaHusg. Conu aMMOHHUA, MX (U3UUYECKHE U XHUMHYECKUE
CBOMCTBa (pa3ioXeHHWe U B3aMMOJEHCTBHE CO IIEJI0YaMH), MPUMEHEHUE.
KauecTBenHast peakuus Ha woHbl aMMoHMs. Oxcuubl azora (I, I, I, 1V, V).
AzoTuctas kuciaora. A30THast KUCJIOTa, €€ MoIydYeHue, (PU3nUecKue U XUMHUECKHe
cBoMcTBa (0OIIME Kak TMpEACTaBUTENS Kjacca KHUCIOT U creruduyueckue),
npuMeHeHne. XHUMHUYECKHE PEaklUM, JIeKAIIUe B OCHOBE TMOJIYYCHHS a30THOMN
KHUCIIOTHI B TIPOMBITIUIEHHOCTH. HuTpaTsl 1 HUTpuTHL. KauecTBeHHbIE peakiuyd Ha
HUTpPAT- W HUTPUT-aHUOHBI. XUMHUYECKOE 3arpsA3HEHHE OKpYXKalomeh cpeapl
COCIMHCHUSMHM a30Ta (KWUCJIOTHBIC MOXKAHW, 3arpsa3HCHHE BO3yXa, IOYBBI H
BOJIOEMOB).

®ochop, ammorponubie wMonudukanuu ochopa (Oenmplii M KpacHBIM
dbocdhop), puznueckue U XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBHE C METaJlJIaMU,
KHCIIOPOJIOM, TaJIOTeHaMH1, KOHIICHTPHPOBAHHBIMH a30THOM M CEPHON KUCIIOTAMU).
Oxcuasl ocdopa (I, V), dochopnas kuciora, ¢unyeckrue U XUMHUUECKUE
cBoiicTBa, monyuenue. KauecrBennas peaxius Ha (ochar-uonsl. [IpencraBnenus
o ranoreanax docdopa (11, V).

[lonsitTue o0  MHHEpaNbHBIX  yAOOpeHHsiX. A3oTHbIE, (GochopHEbIE,
KOMILJIEKCHbIE yA0OpeHHsl. XUMHUYECKOE 3arpsi3HEHHE OKpYKaroUled Ccpenabl
coeIMHEHUsAMHU a30Ta u docdopa.

O6mast xapaktepuctuka snemMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHU OKUCIICHUSI.

VYrnepoa, annorponsHsle Mogudukanuu (rpadur, anmas, QyuiepeH, rpades,
HAaHOTPYOKHM), (U3MUECKUE W XUMHUYECKHE CBOMCTBA MPOCTBIX BELIECTB
(B3aMMOJeliCTBHE ¢ METaNIaMH, HEMETaUIaMH, KOHIICHTPUPOBAHHBIMUA a30THOM H
cepHoit kucinoramu). [lorsitue 06 amcopOimu. KpyroBopoT yrieposa B mpupoe.
Oxcunpl yriaepona, ux GuU3HUEeCKUe U XUMHYECKHE CBOWCTBA, JICUCTBUE HA YKUBBIC
OpraHU3MBbI, MMOTYYCHUE W TMPUMEHEHUE. DKOJIOTHYECKHEe MpoOieMbl aTMochephl,
cBs3aHHble ¢ okcugoM yriepona (IV). VYrompHas kuciora W €€ COJU, HX
bu3nUecKkue U XMMUYECKHE CBOMCTBA, TMOJydyeHHE U TpuMeHeHue. KapOoHarsl,
rUApOKapOoOHaThl, WX cBoWcTBa. KadecTBeHHass peakiys Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJIEHHOCTH U CEIHCKOM
XO3SMCTBE.



[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COCIMHECHUSIX
yriaepoja: yriieBoaopoAbl (METaH, 3TaH, 3TUJIEH, alleTHICH), 3TAaHOJI, [JIMIEPUH,
yKcycHasi kucioTa. [IpupoaHble HCTOYHUKH YTI€BOAOPOIOB (YroJib, IPUPOAHBIN
ra3, He)Th), MPOAYKTHI X MEPEPabOTKU, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTUYECKU BaXKHBIX OPraHMYECKUX BEIIECTBaX — >KHpax, Oeykax,
yriaeBoJgax — W WX pOJM B JKW3HM 4YeloBeKa. EIMHCTBO OpraHWyeckux u
HEOPraHWYECKUX COCIMHEHU.

Kpemuuii, ero ¢usmyeckue u XHUMHUYECKHME CBOWCTBAa (B3aMMOJIEUCTBHE C
MeTaJlaMH, KUCJIOPOJOM, YIJIEpOJOM, TaJIoreHaMu), MOJyYeHUE U MPUMEHEHUE.
Ponb kpemuus B ipupoje u texuuke. Oxeun kpemuus (1V), kxpemHueBas kuciora,
CHWJIMKAThI: (DU3UYECKHE M XUMUYCCKHE CBOMCTBA, MOJTYYCHUE W NPUMEHEHHUE B
OBITY M MPOMBIIUICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepualibl: KepaMUKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 6e30macHOro MCHoIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus atoma. OO61mue nmpeacTaBieHus: 0 GU3NIECKUX
Y XMMHUYECKUX CBOMCTBaX. bopHas kucmora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HAKOMJICHHUE C 00pa3liaMy MPUPOHBIX XJIOPHUIOB (TAIOTEHHUIOB);

MIPOBEJICHUE OMNBITOB, OTPAXKAIOIMMUX (U3MUYECKHE U XMMHUYECKHE CBOMCTBA
raJIor€HOB U UX COCAUHCHUM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCITOTHI;

MIPOBEICHNE KAaU€CTBEHHBIX PEAKIUN Ha XJIOPHUI-, OPOMHUJI- U UOAUA-UOHBI U
HaOJI0ICHHUE MPU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu Cepbl U €€ MPUPOIHBIX COCTUHEHMUI;

HaOIOJIeHHe — mporecca  OOyIrJIMBaHUS — caxapa  IMOJ  JIEMCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI;

M3YYeHUE XUMHUECKUX CBOWCTB pa30aBIICHHON CEPHON KUCIIOTHI,

MPOBEICHNE KA4YECTBEHHBIX peakiuid Ha CcyabPua-, cyrmbPuT- u cyibdar-
WMOHBI ¥ HAOJIIOJIEHUE TTPU3HAKOB UX MTPOTEKAHMUS;

O3HaKOMJIeHWE ¢ (PU3MUYECKMMHU CBOMicTBaMu a3oTa, (ochopa u wux
COEJIMHEHU, 00pa3liamMu a30THBIX U POCPOPHBIX yA0OPEHHI;

MOJIy4eHHe, coOMpaHue, paclio3HaBaHUE M W3YYCHUE CBOWCTB aMMHAKa,
M3y4YE€HUE CBOMCTB COJIE aMMOHMUS,

MPOBEJICHNE KaUYE€CTBEHHBIX PEaKIMii Ha MOH aMMOHUS, HUTPUT-, HUTPAT- U
dbocdar-uoHbI U U3yUeHHE MPU3HAKOB UX MPOTECKAHUS,

M3y4YE€HUE B3aUMOJICVCTBHUSI KOHUEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO,
CBOMCTB (hoc(HOPHON KUCIIOTHI U €€ COJICH;



O3HAKOMIJIEHHE C MOJENIAMU KPHUCTAJUIMYECKUX PEIIETOK anmasa, rpadura u
dbynnepeHa, ¢ IpoIeccoM aJcopOIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTasa;

MoJIy4eHue, coOupaHue, pacrio3HaBaHUE M M3YYEHHE CBOMWCTB YTIEKHUCIIOTO
rasa;

IIPOBEICHHE KAauyeCTBEHHBIX pEaKUUi Ha KapOOHAT- W CHUJIMKAT-HOHBI U
W3Y4YEHHE PU3HAKOB UX NPOTEKAHNUS,

U3y4YeHHUE B3aMMHBIX IPEBPAILICHUN KapOOHATOB U TMAPOKAPOOHATOB;

O3HAKOMJIEHHE C oO0pa3llaMd NPUPOJHBIX KApOOHATOB M CHUJIMKATOB, C
MPOAYKIMEN CUIIMKATHON POMBILIJIEHHOCTH;

peneHne SKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHenmme HeMeTaulbl U UX
COCTUHEHUSD).

MeTaJiibl 1 MIX COeIMHEHU S

OOmme cBoiictBa MeTayioB. OOmas XapakTepUCTHUKa XUMHYECKHX
AJIEMEHTOB — METAJUIOB HA OCHOBAHMM MX NOJIOXKEHHUs B [lepuonnueckon cucreme
xuMHueckux emeHToB J1. 1. MenneneeBa u ctpoenus aromoB. Meraisl A- u b-
rpymn. CTpoeHuEe MpPOCTBIX BEMIECTB — METALIOB. MeTraimmyeckas CBSI3b H
MeTaJuInYecKasi KpucTauimueckas penieTka (IpUMUTUBHASL KyOudeckas, 00bEMHO-
LEHTPUPOBAHHAS KyOudeckas, rpaHEEHTPUPOBAHHAS KyOuueckas,
reKCaroHaJlbHasi IJIOTHOYIAKOBaHHAs). 3aBHCHUMOCTh (PU3WYECKHX CBOMCTB
METAJUIOB OT CTPOEHUS KPHUCTAIUIOB. OJIEKTPOXMMHYECKUW pAI HANPSHKEHUN
MeTasuioB. O0Imue XUMUYECKUE CBOMCTBA MeTauioB. O0IIMe criocoObl MOTyYeHUs
METaJUIOB, METAJLTYPIrUsl. DJIEKTPOJIU3 PacCIlJIaBOB U PACTBOPOB COJIEH KaK OJIMH U3
cioco0oB TMoJyiyueHusi MeTaioB. [loHATHE O KOPpPO3MM METauIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
Opon3a). [IpuMeHeHne MeTaIoB U CIUIABOB B OBITY U MPOMBILIJIEHHOCTH.

Memannwvt A-2pynn

[lenounsie MeTambl: nonoxeHue B [lepuognyeckon cucreme XMMHUUECKUX
anemeHToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMHUYECKHE CBOWMCTBA (HAa MpUMeEpe HAaTpUsl U Kajusl), MOITyYEHHE.
Okcuapl ¥ THIPOKCHUIBI HATPUS U Kauns. [I[puMeHeHne MeI0YHbIX METAJIOB U UX
coequHeHn. buonornueckas poJyib HaTpUs U KaJIusl.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJdbLUHM: TIOJOXKEHUE B
ITepuomnueckont cucreMe xumuueckux sneMeHToB Jl. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOKJICHHE B Tpupoe. Pu3ndyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kanbuus. BaxHelmme coelMHEHUs KalblMs U MarHus (OKCUI, THUIPOKCHU]I,
COJIM), CBOWCTBA, MpuMeHeHHe. JKecTKOCTh BOJbI M CIOCOOBI €€ YCTpaHEHUs.
KpyroBopot kanblus B IpUpPOLE.



AmoMuHMIL: ostokeHue B [leproauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroMa, HaxoKAEHUE B Ipupone. Pusndeckue u
XUMHUYECKHUE CBOICTBa amtoMuHusA. AMOTEepHbIE CBOMCTBA OKCHIA U THIPOKCHIA
antoMuHus. [I[puMeHeHne aTtOMUHUS U €r0 CIUIaBOB.

Memannwvt b-zpynn

OOmast xapakTepuUCTHKa MeTauioB b-rpynm  (HOOOYHBIX MOATrpYyMN):
nojoxxeHne B llepuommueckoir cucremMe xumMuueckux anemeHtoB [ .
MenpeneeBa, 0COOEHHOCTU CTPOEHHUSI aTOMOB. SIBJICHUE «IIPOBaa» AJIEKTPOHA HA
pUMeEpe CTPOEHUSI aTOMOB XpoMa, MeJiu, cepedpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-2JIeMEHTOB, CTENEHH OKHCJICHHS AaTOMOB B COCJMHCHHSIX. 3aBHCHMOCTh
KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THJIPOKCHJOB METAUIOB OT 3HAYECHUS
CTENIEHU OKHCJICHUS 3JIEMEHTAa B COCIMHEHUU (Ha MpPUMEPE COEAMHEHH Xpoma).
[lepBoHa4aJIbHBIE IPEICTABICHNS O KOMIUIEKCHBIX COEAMHEHUSAX.

Menp 1 cepebpo: CTpoeHHE aTOMOB, CTENEHU OkHcieHus. OOue KpaTkue
NPEACTABICHUS O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJEHCTBHE C KUCIOTAMU-OKUCIUTENSIMHU), 00 UX OKCUIAX, THIPOKCUAAX U
COJIsIX, X nmpuMmeHeHuu. [IpeacraBiaeHuss 00 aMMHUAaYHBIX KOMIUIEKCax cepedpa u
meau. KauecTBeHHbIE peakiuy Ha KaTUOHBI Meau (2+) u cepelpa.

[{uHK: cTpoeHue aToma, CTENEHb OKUCIIEHUS. XapaKTepUCTHKA PU3NIECKUX U
XUMUYECKUX CBOMCTB, NPUMEHEHHE, aM(POTEPHBIE CBOMCTBA OKCUAA U TUAPOKCHIA.
KauecTBeHHBIE pEaKIIMM HA KATUOHBI IMHKA.

JKenes3o: crtpoeHue aroma, cTeneHM OkucieHus. Haxoxzaenue B mpupoze.
Pu3nyecKkre 1 XMMAYECKUE CBOMCTBA KeJle3a, IpuMeHeHne. buonornueckas posip
xene3a. Oxcuasl, Tuapokcuasl U conu xkenesa (1) u xenesa (lll), ux cocras,
CBOICTBa M TmoJyiyueHHe. KauecTBEHHbIE peaklMM Ha KaTHOHbI kene3za (2+) u
xene3a (3+). Uyryn u cranp — cruiaBbl kene3a. [[pou3BoaCTBO UyryHa U CTalH.
DKOJI0ru4ecKue MpoosieMbl, CBSI3aHHbIE C METAJUTYPTUYECKUMU MPOU3BOICTBAMH.

OKCHEpUMEHTAIIBHOE U3YUEHHUE BEIIECTB U SIBJICHUI:

O3HAaKOMJIEHWE ¢ oOpa3laMy METAUIOB U CIUIaBOB, MX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METAINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4YECHUE B3aWMOJCUCTBUS METAJUIOB C BOJOM, C PAacTBOpPAMHU COJIEM H
KHUCJIOT, UCCJIEAOBAaHUE MPOILIECCOB 3JIEKTPOJM3a pacTBopoB xyopuaa meau (1) u
uoauzaa Kajnus, KOppOo3UHl METAIIOB;

U3y4eHUue OCOOCHHOCTEH B3aMMOECHCTBUSA OKCUIOB KaJIbLIUS W HATPUA C
BOJIOM, UX TUJIPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucnoramu;

U3y4eHUE CBOMCTB KapOOHATOB U TMAPOKApOOHATOB KaJIbIKs, )KECTKON BOJIBI;

MU3YYEHHE NPOLIECCOB IIOIYYEHHS THAPOKCUIOB JKEle3a, MX XUMHUYECKHUX
CBOJICTB,;



M3Yy4YEHHE MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIIMN HAa MOHBI (MarHusl,
KaJIbIIUSl, A IIOMUHUS, IIMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HAOJTIOICHUE M OMHMCAHWE OKpAIIMBaHUS TJIAMEHU MOHAMHU HATPUS, KA H
KaJIbIINS;

uccienoBanue aM(GOTEPHBIX CBOMCTB THIPOKCHJA ATIOMHHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa HUHKa;

PEIICHUE 3KCIIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHeuimne MeTamibl U uxX
COCIMHECHUS.

XuMHA U OKPYKAKIIas cpeaa

BemectBa 1 Marepuanbl B MOBCEIHEBHOW KW3HHM 4YeJIOBEKa. BakHeumue
BEILIECTBA U MaTepuaibl, 00JacTU MX NMpPUMEHEHHUs. be3onmacHoe MCHoJb30BaHUE
BEILIECTB U XMMHYECKUX peakiuil B ObITy. IlepBasi moMonis Nnpu XUMHYECKUX
05KOTax Y OTPABJICHUSAX.

Hogble maTepuanbl ¥ TEXHOIOTUU. [IpUHITUIIBI «3€JIEHON XUMUN.

OCHOBBI DKOJIOTHYECKOM TPAaMOTHOCTH. XHMHUS U 3J0pPOBbE. 3HAYECHUE
M3y4aeMbIX XMMHUYECKUX DJIEMEHTOB M UX COCIUHEHUHN sl (YHKIIMOHUPOBAHUS
opranuszMa yesnoBeka. [loHsTHe 0 370pOBOM 00pa3e KU3HHU.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroleh cpesbl. IKOJOTUYECKHE MPOOIIeMBbl,
CBSI3aHHBIE C COEMHEHUSIMM YIJIEPOJA, A30TA, CEPBI, TSIKEIBIX METAJUIOB. [[oHsATHE
o I[IJIK. Ponp XxumMuu B pelIeHnr 3KOJIOTUYECKUX TPOOIIEM.

DKCHEPUMEHTAIbHOE M3YYECHHE BEIIECTB M SIBJICHUI: O3HAKOMIICHUE C
oOpa3naMu MarepuajgoB (CTEKJO, CIIaBbl METAJIOB, MOJMMEPHBIC MaTepHabl),
ONPEJNICJICHUE KUCJIOTHOCTH MOPUPOJAHBIX BOJ, MOJECIMPOBAHUE MpoIrecca
00pa3oBaHUs KUCIOTHOTO JAOXK/IS, U3yUYCHHUE €ro BO3ACHCTBHSA HA MaTepHaJIbI.

IToBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3esioB KypcoB 8-9
KJIACCOB

[Tepnoanueckuii 3akoH U [lepruoanueckas cucTeMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUN O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XAMHWYECKUX IJIEMEHTOB U UX COCIMHEHUN B NIEPUOJIaX U TPyMIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSIHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOU
PEIIETKU U BUIa XUMHUYECKON CBA3U.

Kimaccubukanys XUMHUECKUX peakIuid 10 pa3IMYHbBIM  IpHU3HAKAM.
[IporHo3upoBaHre BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBpAIICHUN B
pPa3JIUYHBIX YCIOBHSIX Ha OCHOBE IMPEACTABICHUNW XHUMHUYECKOW KHHETUKUA U
TEPMOJIUHAMUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponms coseil. Peakuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.



CBoiicTBa KHCIIOT, OCHOBaHMH W COJE€dl B CBETE MPEACTaBICHUN 00
ANEKTPOJIUTUYECKOM  JAUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mescnpeomemmnbnie ceasu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILECTBIISIETCS YEpPe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATHUH, TaK ¥ TIOHSATHH, IPUHATHIX B OTACIBHBIX €CTCCTBCHHBIX HayKaX.

OO011e ecTeCTBEHHO-HAYYHBIEC TIOHSTHS: SABJICHHUE (TMPOIECC), HAYYHBIHN (aKT,
TUroTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiacCUUKAIMs, MMePUOIUYHOCTD,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, TEXHOJOIHS,
MaTepuabl.

®dusnka: BEMIECTBO, TeNO, (U3UYECKUE BEIUYUHBI, CIUHUIIBI U3MEpPEHUS,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMBI M MOJIEKYJIbI, arperaTHbIE COCTOSTHUE
BEI[ECTBA, CTPOEHUE Ta30B, XKUAKOCTEH W TBEpAbIX (KPUCTAUIMYECKHUX) TeI,
KpUCTAJIMYECKasl pelieTKa, 3JIEKTPOH, SAPO aroMma, MPOTOH, HEUTPOH, HOH,
HYKJIU/I, ©30TOMbI, KBAHTHI, PaIMOAKTUBHOCTD, alb(a-, 0eTa- U raMMa-u3ayucHue,
AIEKTPUUYECKUN 3apsifl, MPOBOJHUKH, MOTYIPOBOHUKHU, TUIJICKTPUKH, COJTHEUHBIN
CIIEKTP, pa3yioKeHUe OeI0To CBETa B CIIEKT.

buomnorus: sxocucrema, ouochepa, GoTocHHTE3, MpOIIECCHl 0OMEHA BEIIECTB,
MUHEpPAJIbHbIC  yIOOpPEHUsI, MHUKPOAJIEMEHTHI, MAaKpPOJIEMEHThI, TUTATEIbHbIC
BEIIIECTRA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNIbl, TOPHBICE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI, IIAHETA 3€MJIA.

TexHonorus: CTPOUTENbHBIE  TEXHOJIOTHUH, CEJIbCKOXO03SIICTBEHHBIE
TE€XHOJIOTHHU, TEXHOJIOTUHU AJIEKTPOHHON MTPOMBINIJIEHHOCTH, HAHOTEXHOJIOTHH.



TUTAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI 110 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0Opa3oBaHUs JOCTUTalOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBHOUN JIEATEIbHOCTH 00pa30BaTeIbHONM OpraHU3alid B COOTBETCTBUM C
TPAJUIUOHHBIMUA POCCUNUCKUMU COIIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHSATHIMU B OOIIECTBE NpaBWIAMH M HOpPMaMU MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
o0yyJarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMON TO3WTUBHBIX IIEHHOCTHBIX OpHEHTAlMd U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOT'O OTHOIIEHUSI K OTEUECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY M MCTOPUYECKOMY HACIEIUI0, MOHMMAaHWE 3HAYEHHUS XUMHUYECKOU
HAyKW W TE€XHOJIOTUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH SKOHOMUKHU
Poccun u cBOEro permoxa;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUIEKTHUBE, TMPOSIBJIEHUE KOMMYHUKATHUBHOW KYJIbTYphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JeATETbHOCTH;

TOTOBHOCTh OIICHMBATh CBOE MOBEICHHUE W TOCTYNKU CBOUX TOBApUIICH C
MO3UIIMU HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCJEACTBUM
MOCTYMKOB;

3) popMUpPOBAHUS LIEHHOCTH HAYYHOT O MO3HAHUS:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE IIEHHOCTU HAYYHOT'O MO3HAHUS JJI1 Pa3BUTHUS KaXKJIOr0 YeIOBEKa
Y TIPOU3BOJUTENBHBIX CHJI OOIIECTBA B IIEJIOM, POJM U MECTa HAyKu «XUMUS» B
CHUCTEME Hay4YHBIX TNPEACTABICHUNA O 3aKOHOMEPHOCTSX Pa3BUTUS IPUPOIBI,
B3aUMOCBS3SIX YEJIOBEKA C MPUPOJIHON U TEXHOJIOTHUYECKOU CPENOH;

Mo3HABaTelIbHAs MOTHBAllUSI W UWHTEpPEC K OOY4YeHHI0, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BaHMIO, K HCCIIEI0BATEIHCKOM



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTaHOBKA Ha 3JI0pPOBBIA 00pa3 >KU3HU, OCO3HAHHME MOCIEACTBUU U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKUMU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYyAIIUX;

5) Tpy10BOI0 BOCIIMTAHMS:

dbopMHpoOBaHUE IIEHHOCTHOTO OTHOIICHHS K TPYIOBOM AESITENIBHOCTH Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOM NEATEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusiM, CBSI3aHHBIM C XMMHEW, B TOM YHUCIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXHOCTU CaMOpeaIu3alii B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYLIECTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KyJbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA ISt
OKpYXalollel cpeabl; OCO3HAHWE TIJI00aNbHOTO XapakTepa HKOJOTUYECKUX
npobsieM U MyTed HUX pelIeHUs; CHOCOOHOCTh NPUMEHATh 3HAHMS, MOJydaeMble
IIPU U3YYEHUU XUMUH, JUISl PELICHMS 3a/1a4, CBSA3aHHBIX C OKPYKAOILIEH Cpeloi;
AKTUBHOE HEIMPUATHE JACHUCTBUM, IMPUHOCAIIMX BPEH OKPYXKAKOIIEH Cpele;
OCO3HAHHME CBOEH POJIM KaK IpaKJaHWHA U TIOTPEOUTEINS B YCIOBHUSAX B3aUMOCBSI3H
MIPUPOJHON, TEXHOJOTHYECKOM M COLMAIBHOW CpEXl; TOTOBHOCTh K YYAacTHIO B
MIPAKTUYECKOMN IEATENBHOCTH 3KOJIOTHYECKOW HAITPABIECHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3yJbTaThl 00y4YaIOIMUXCs, OCBOMBIIMX MPOrpaMMy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHUE MEKIUCIUILTMHAPHBIX (MEXKITPEIMETHBIX ) TTIOHATHH, OTPasKarOIIIX
MaTepUabHOE €IWHCTBO MHpa W TMpPOIecC TNO3HAHUs (BEMIECTBO, CBOMCTBO,
DHEpPTrHUs, SBJICHUE, HAYYHBIH (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaOJII0ICHNE, U3MEPEHHE, UCCIIEAOBaHNE, SKCIIEPUMEHT U IPYTHE);

OBJIAJICHNE YHHBEPCAJIbHBIMH YYCOHBIMHU JICHCTBHSAMHU (ITO3HABATEILHBIMH,
KOMMYHUKATHBHBIMHM,  PETYJISTUBHBIMH),  BaXHBIMM  JUIS  TIOBBIIICHUS
(G ()EKTUBHOCTH OCBOCHHS COJEpPKaHHS Y4eOHOro mpenMera, (HOpPMUPOBAHHMS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-HCCIENOBATENbCKON  JEATEIBHOCTH
oOyJaromuxcs B Kypce XUMUH;

CIIOCOOHOCTh WX WCIIOJNB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHUS HWCIOJIL30BaTh MPHUEMBl JIOTUUECKOTO MBINIJICHUSI TPH OCBOCHUHU
3HAHWI: PACKPHIBATh CMBICT XHMHUYECKUX MOHITHHA (BBIACISATh UX CYIISCTBCHHBIC
IIPU3HAKH, YCTAHABIIMBATh B3aMMOCBS3b C JPYTUMHU MOHATHUSAMH); aHAJTU3HPOBATH,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3AIMA XUMUYCCKUX BEIICCTB M XUMUUYCCKUX PEaKIIHil; YCTaHABIINBAThH
MPUYUHHO-CJICJICTBEHHBIC CBS3M MEXKIy OOBEKTaMH HW3y4YEHUS, CTPOUTH
JOTUYECKAE PpACCYXACHUS (MHIYKTUBHBIC, JEAyKTHUBHBIC, TI0 aHAJIOTHH);
npemjiaraTh KpUTEPUH U BBIABISITH OOIME 3aKOHOMEPHOCTH U MPOTHUBOpPEUHUS B
U3Yy4aeMBbIX MPOIECCax M SBICHUSAX; MPOBOJUTH BBIBOJABI U 3aKIIOUCHHUS; YMEHUS
MPUMEHATh B MPOIECCE MO3HAHUSA MOHITHS (IIPEAMETHBIC M METAIpPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yeMbIe B XHUMHH, MPEOOPa30BHIBATH
MOJICJIbHBIE MPECTaBICHUS — XUMUUYECKHUM 3HAK (CUMBOJI DJIEMEHTA), XUMUYECKas
dbopmyrna U ypaBHEHHE XMMHYECKOW PEAKIIMU — MPH PEIICHUU Y4eOHBIX 3ajad; C
y4€TOM OTHUX MOJCJIBHBIX TPEACTABICHUNA XapaKTepU30BaTh HM3ydaeMble
XUMHUYECKHE BEIIECTBA U XUMUICCKHE PEAKITUN.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BelleCTB M sIBJICHU):

YMEHHSI TIPUMEHATh METOJbl HAyYHOTO ITO3HAHHWS BEIIECTB M SBICHHM Ha
OMIIUPUYECKOM U TEOPETUYECKOM YPOBHSIX B Yy4eOHOW TO3HABATEIBLHOU U
MIPOCKTHO-UCCIIEA0BATEIHCKOM IEATeTLHOCTH;

YMEHUS HCIOJIb30BaTh TOCTABIICHHBIE BOIPOCH B KauyeCTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSITEIIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BHISBIISATH
u (QopMynupoBaTh MpodJieMy, OMPEACNATh Ieldb W 3aJa4d, COOTBETCTBYIOIIWE
pEIICHUIO MPOOIEMBI; TIpeIaraTh OMMCATEIIBHYIO IIH O0BSICHUTEIBHYIO THIIOTE3Y
U OCYHIICCTBJIATH €€ TPOBEPKY; YMEHHS IPOBOJWTH H3MEPCHHSI HEOOXOIMMBIX
napamMeTpoB, BBIUKUCICHUS, MOJCIUPOBAHUE, HAOMIOACHUS ¥ OKCIEPUMEHTHI
(peanmpHBIE W MBICJICHHBIE), CAMOCTOSITEIHLHO TPOTHO3UPOBATH PE3YJIBTATHI,
dbopmynrpoBaTh 0000IIEHUS M BBIBOJABI MO PE3ybTaTaM IMPOBEJICHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABJIATH OTUET O MPOJICIIaHHOMN paboTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHMKAX WH(MOpMAIuu (HayqHO-

MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPI)KAHUSA, CIPABOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHGOpMAIIMIO, 3HAYUMYIO IS pEIIeHUs y4eOHOM 3aJayu; yMEHHs NPUMEHATH
pas3nuuHble METOAbl M (OpPMYyJIUpPOBaTh 3alpochl IMpU TIOUCKE U OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHUCTEMBI; CAaMOCTOSITEIbHO BBIOMpATh ONTHUMAIbHYI0 (GOpPMYy MpEACTaBICHUS
uHpopMaluu (cxeMbl, rpaduku, AUarpaMMbl, TaONMIbI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XMMHUYECKON HH(OpMAIMe; TNPUMEHATh MEXKIpeAMeTHble ((u3nueckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOJIBI, (hopMyIbl, aOOpeBHaTypbl, HOMEHKIATYPY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYYEHHBIE PE3yJIbTaThl MO3HABATEIBLHON JESITEIBHOCTH B
YCTHBIX W THCHBMEHHBIX TEKCTax; IMyOJWYHO BBICTYNATh C Ipe3CHTaIuen
pe3yIbTAaTOB BBIMIOJIHEHUS XUMHUYECKOTO HJKCIEpPUMEHTa (MCCIIeI0BaTEeNIbCKON
7a00paTOPHON MJIM MPAKTUYECKON paboThl, yueOHOTO MPOEKTA); B XOJI€ Juajiora u
(WNIM) TUCKYCCUU 3a7]aBaTh BOMPOCHI IO 00CYK/1aeMOW TeMe M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEISI0KEHHOMN
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNSITh CBOIO POJib, PACHPENeisaTh 3aJaud MEXIy
YJ€HAaMU TPYIIbl; BBINOJHATH CBOIO 4YacTh paOOThl, KOOPAUHUPOBATH CBOU
JEUCTBUSL C ACHUCTBUSMU JAPYIMX WICHOB KOMaHbl, ONPEACTSATh KPUTEPUU IO
OIICHKE Ka4yeCTBa BBIMIOJHEHHON pa0oOThHI; peliaTh BO3HUKAIOIIME MPOOJIEeMbl Ha
OCHOBE ydeTa OOIIMX HMHTEPECOB W COIJIACOBAHMS TO3WIIMM, y4acTBOBaTh B
oOCyXJeHnl, OOMEHE MHEHMSIMH, «MO3TOBOM IITypMe» W Jpyrux dopmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘—Ie6HBIMI/I PETYJIIATUBHBIMUA I[GI‘/JICTBI/UIMI/I
BKJIIIOYACT PA3BUTHUC CaMOOpraHu3anun, CaMOKOHTPOJIA, CAMOKOPPCKIHH, B TOM
YHuCJIC:



YMEHHs peliaTh yuyeOHble M MCCIEA0BATENbCKUE 33/JaYd: CAMOCTOSITENBHO
BBIOMPATH CIIOCOO pelIeHHs] y4eOHOM 3a1auu (CpaBHUBATH HECKOJBKO BapHUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUTAHUPOBATh CBOIO PA0OTY MPHU PELIECHUN y4eOHOU WU
UCCIIEIOBATENIbCKOM  3aJaud; HAa  OCHOBE  IOJYYEHHBIX  pe3yJlbTaToOB
dbopMynupoBaTh 000OIIEHNUS W BBIBOJBI, MPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE
IPOLECCOB; AHAIU3UPOBATH PE3YJBTAThl: COOTHOCUTb CBOM JIEHCTBUSA C
IUIAHUPYEMBIMH  pE3yJIbTaTaMU, OCYIIECTBIATh CAMOKOHTPOJIb J€ATEIbHOCTH;
KOPPEKTHUPOBATH CBOIO ACSITEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XUMHUU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AP0 C TMPEAMETHBIMH pe3yJbTaTaMu 0a30BOIO YpPOBHS, COIJIACOBAHBI MEXAY
co0Oi, YTO TO3BOJIIET PEAINU30BBIBATh YIIyOJIEHHOE H3YYEHHE KaK B paMKax
OTIEIBHBIX KJACCOB, TaK W B paMKax peaau3alid WHIUBHIYAIbHBIX
00pa30BaTeIbHBIX TPACKTOPUA, B TOM YHCIIE UCIOJIb3Ysl CETEBOE B3aUMOJICHCTBHUE
opranuzauud. [lo 3aBeplieHHH pealn3aluu NPOrPaMMbl YIUIYyOJIEHHOTO YpPOBHS
oOyuJaroluecss CMOTYT JeTajbHEe OCBOMTb MaTepHall, OBJIAJETh PACIIMPEHHBIM
KpPYroM MOHSTHI U METOJIOB, peliaTh 3a/1a4u 00Jiee BBICOKOTO YPOBHSI CJIOKHOCTH.

[TpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOCHHE OOYYaOLIMMUCS HayUHBIX
3HAHWM, yMEHUH U CHOCOOOB JEUCTBHUM, cHenupUyYecKux s NpeIMETHON
o0nactTu «XUMHUSA»; OCHOBbI HAYYHOTO MBIINUICHUS; BUJIbl JACSITEIBHOCTU 10
NOJyYEHUI0O HOBOTO 3HAHMS, €ro UHTEepIpeTalud, NpeoOpa3oBaHUI0 U
OPUMEHEHUI0O B paA3IMYHbIX YYE€OHBIX M peajbHBIX JKU3HEHHBIX YCIIOBUSX;
00€ecreynBalOT BO3MOXHOCTh YCIEUIHOTO OOYYEHMsS Ha CIEAYIOIEM YpOBHE
oOpa3zoBaHus.

K xoniy oOyuenus 6 8 kaacce y oOyuwaromerocss OyayT chopMupoBaHbl
CIICIYIOIINE TPEIMETHBIC pPe3yJabTaThl HW3YYCHHS XUMHH Ha YIIyOJICHHBIM
yYpOBHE:

pACKpBIBATh CMBICJ OCHOBHBIX XUMHYECKHMX IOHATHH: aTOM, MOJICKYJa,
XAMUYECKUN DJJIEMEHT, METAJUI, HEMETaJll, AJUIOTPONUs, MPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAs W HEOJHOPOJHAs), BaJCHTHOCTD,
OTHOCUTEJIbHAs aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BELIECTBA, MOJIb,
MOJISIpPHAss Macca, MaccoBas [OJisI XHWMHUUYECKOrO »JJIEMEHTA B COCIUHECHUM,
MOJISIPHBIN 00BEM, OTHOCUTEIIbHAS TUIOTHOCTh T'a30B, OKCHJI, KHCJIOTa, OCHOBaHUE,
CoJib, aM(OTEpHBIA OKCHJA, aM(POTEpHBIA THUAPOKCHI, XUMUUYECKas peakius,



KJaccu(UKaIMs peakIuii: peakiui COCIUHCHUS, PEAKIIUU Pa3I0KCHUsI, PEaKITUU
3aMEIICHMsI, PEAKIMd OOMEHa, 9K30- W JHIOTEPMHYCCKHE PEAKINH, TEIJIOBOU
ahdeKT peakiuu; AAPO aToOMa, AICKTPOHHBIN CIIOM aroMa, aTOMHas OpOWTAlIb,
paguyc atoma, XMMHYECKasl CBSI3b, MOJISIPHAS M HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
WOHHAas CBSI3b, HOH, KaTUOH, AaHWOH, pacTBOp, MaccoBasi JOJi1 BEIIECTBA
(mpolieHTHasi KOHIIEHTpaIlusi) B pacTBOpe, MOJSIpHAs KOHIIEHTpalus BEIIECTBA B
pacTBOpE;  AIECKTPOOTPUUATEIIBHOCTh, CTEIEHb OKHUCJICHHS, OKHUCIUTEId U
BOCCTAHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTENIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU, METO/I dJICKTPOHHOTO OajaHca;

WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XUMHUYECKUX TIOHATHUA H
MIPUMEHATH T MOHATHUS P ONIMCAHUU BEIIECTB U UX MIPEBPAILLCHUN;

UCIIOJIB30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

OTIPEJIENISITh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COCAMHEHUSX,
CTENICHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEAECICHHOMY KJIACCy COEIMHEHUH 1o (GopMyiam, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUN M MOHHOW) B HEOPTaHUUECKUX COCTUHEHUSX;

PACKpBIBATh CMBICI 3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IIOCTOSIHCTBA
cocraBa, [lepmommueckoro 3akona [[. WM. MeHnneneeBa, aTOMHO-MOJIEKYJISPHOU
TEOPHUH, 3aKOHAa ABOTAIPO U €T0 CIEACTBUMN, IPEACTABICHUNA O HAYYHBIX METOIAX
MO3HAHHS, B TOM YMCJIE OKCICPUMEHTAIBHBIX M TEOPETUYECKUX METOAAX
VICCJIEIOBAHHUS BEUIECTB U U3YUYECHUS XUMUUYECKUX PEAKIIUM;

JEMOHCTPUPOBATh TOHMMAaHUE TIEPUOJAUYECKON 3aBUCHUMOCTH CBOMCTB
XAMHUYECKUX JIEMEHTOB OT UX NOJI0KeHUA B [leproanueckoi cucreme:

OMHUCHIBATH W XapakTepuszoBaTh Tabmuunyro Qopmy Ilepuoguyeckon
CUCTEMbl XMMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSATUS «TJaBHas moiarpymna (A-
rpynmna)» u «nobounas noarpynmna (b-rpymnma)», «Manbsie mepuoab» U «OO0JbIINe
IIEPUOIBDY;

COOTHOCUTH 0003HAYEHUs, KOTOpble UMetoTcsl B Tabnuie «llepuonnueckas
cucreMa xumuuyeckux aneMmeHtoB J[. WM. MeHaeneeBa», C€  UYHCIOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U 3apsjl
sqipa, 00IIIee YMUCIIO0 AINEKTPOHOB U PACTIPEEICHUE UX 0 JIEKTPOHHBIM CJIOSIM);

OOBSICHATH CBS3b TMOJIOKEHUS OdJeMeHTa B llepuommyeckoil cucreme cC
pacupeneaeHueM dJICKTPOHOB IO SHEPreTUYECKUM YPOBHAM, IMOJYPOBHSIM U
OopOUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XUMHYECKUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBA,
XUMHUYECKUE peakuu (110 YUCIY U COCTaBY yYaCTBYIOIIUX B PEAKIIUH BELIECTB, IO
TeroBoMy G DEKTy);



XapaKkTepu30BaTh (OMHUCHIBATh) (PHU3UUYECKHE U XMMHYECKHE CBOWMCTBA
MPOCTBIX U CIOXKHBIX BEIIECTB: KUCIOPOJa, BOAOPO/A, BOIbI, OOIINE XUMUYECKUE
CBOMCTBA OKCHOB, KHUCJIOT, OCHOBAaHUN M COJICH, T€HETUYECKYIO CBSI3b MEXKIY
HUMH, MOATBEP)KAasi NpUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLINi;

OIHKCHIBaTh POJIb KUCIOPOJa, BOJAOPOIA M BOJBI B MPUPOIHBIX MPOIIECCaX, B
KUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACISAX MPOMBIIIICHHOCTH,
BO3MO>KHOE HCII0JIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSICHATH U TMPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HX
COCTaBa U CTPOEHUS, BO3MOYKHOCTU IPOTEKAHUS XUMHYECKHX IpPEBpALICHUN B
pa3IMYHBIX YCIOBHSIX;

BBIUUCIISTh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl BEIIECTB,
MOJIIPHYIO MacCy CMECH, MOJIBHYIO JIOJIF0 XUMUYECKOIO 3JIEMEHTAa B COEIUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOIO 3JEMEHTa MO (opMyJie COECIUHEHHs, HAXOJIUTh
IpocCTeiIIyo (GOpMyITy BEIIECTBA MO MAaCCOBBIM MJIM MOJBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJII0 BEIIECTBA B PAcTBOPE, MOJSIPHYIO KOHIIEHTPAIIMIO BEIIECTBA B
pacTBoOpe, MPOBOJAUTH PACUETHI 110 YPABHEHHSIM XUMUYECKON PEAKIINH;

IPUMEHATh OCHOBHBIE OIEPAIM MBICIUTEIBHON NEATEIBHOCTH — AHAIU3 U
CUHTE3, CpaBHEHUE, 0000I1IeHNE, CUCTEMAaTU3AlINIO0, KIACCU(PUKALIUIO, BbISBICHUE
NPUYUHHO-CICICTBEHHBIX CBSI3€H — I W3YYCHHs] CBOWCTB BEIIECTB U
XUMHYECKUX PEeakli, eCTECTBEHHO-HAYyUYHbIE METOJbI TIO3HAHUS — HAOIOEHUE,
U3MEpEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbli U MBICICHHBIN) — AJis
OCBOEHUS YUEOHOT'O COJCPKAHUS;

pacKpblBaTh  CYIIHOCTh IPOLIECCOB OKUCJIEHHMS M  BOCCTaHOBJICHMS,
COCTaBIISITh YPAaBHEHHS TMPOCTHIX OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIU
(METOI0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3U MEXIy pealbHO HaOII01aeMbIMH XUMHUYECKUMHU
SBJICHUSIMU U TPOLIECCAMHU, MTPOUCXOSAIIMMUA B MAKpO- U MUKPOMHUPE, OOBACHATD
IPUYUHBI MHOTOOOpa3nsi BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHMSI CO 3HAHUSAMU
JIPYTUX Y4EOHBIX MPEIMETOB;

coOmogaTh mpaBuia  Oe3omacHOW  paboThl B jabopaTopuu  IpH
UCIIOJIb30BaHUU XMMHUYECKOM TMOCynbl M O0OpyIOBaHMs, a TakkKe IIpaBHiia
oOpallleHus] ¢ BEIIeCTBAMU B COOTBETCTBUU C HMHCTPYKIHUSMH BBIIOJHEHHUS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX PAOOT MO MOJYYEHUID U COOMPAHMIO
ra3oo0pa3HbIX BeIIeCTB (BOAOPOAA U KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
ONpENeNeHHOW  MaccOBOM  JIoJied  pacTBOPEHHOTO  BEILECTBA,  PEIICHUIO
HKCIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «OCHOBHBIE KIIACChl HEOPraHMYECKHX
COCIUHCHUI;



JEMOHCTPUPOBATh  BJIQJICHUE OCHOBAMH XHMHYECKOW TIPaMOTHOCTH,
BKJIIOYAIONIEH yMeHHUs1 0€30MacHOro OOpalleHus ¢ BEIIeCTBaMH, HUCIOIb3yeMbIMU
B TIOBCETHEBHOM KU3HM, & TAKKE 3HAHHWE MTPABUJI MOBEACHUS B LIEJIAX COCPEKECHUS
3JI0POBbsI 1 OKPY>KAIOIIECH Cpe/Ibl.

K xonmy oOyuenus 6 9 knacce y oOyuaromerocss OyayT chopMupoBaHb
CIICAYIONIME TPEIMETHBIC PE3yJIbTaThl HW3YUCHUS XUMHHM Ha YIIyOJICHHBIM
yYpPOBHE:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHIN: XUMUYECKUNA 3JIEMEHT,
aToM, MOJIEKyJa, HWOH, KAaTHOH, aHWOH, »JJEKTPOOTPUIATEIbHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKasl peaKkilusi, TerIoBor 3P GheKT peakiuu, MoJjib, MOJISIPHBIM
00BbEM, pacTBOp;

AIEKTPOJIUTBI, HEIJICKTPOIUTHI, SJICKTPOIUTAYECKAS] NUCCOLUUALUSA, PEAKIUN
MOHHOTO OOMEHa, TUIPOJU3 CoJied, oOpaTUMble M HEOOpaTHMbIE pPEAKIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLHMHU, OKHUCIUTENb, BOCCTAHOBUTEIID,
OKUCJICHME U BOCCTAaHOBJICHHME, OJICKTPOJU3, aIoTponusi, amMpOTEPHOCTH,
XUMHYECKasi CBA3b (KOBAJEHTHAs, MOHHAs, META/UIMUECKasi), MEXKMOJICKYIISIPHbIC
B3aUMOJICHCTBUSL (BOJOpPOAHAsT CBA3b, CWibl BaH-nep-Baanbca), KOMILIEKCHBIE
COCJIMHEHUS, KPUCTALTNYECKUE PEIIeTKH (MIPUMHUTHBHAS KyOuueckas, 00bEMHO-
LIEHTPUPOBaHHAs KyOudeckas, rPaHELICHTPUPOBAHHAS KyOudeckas,
reKCcaroHajbHasl IJIOTHOYIAKOBAaHHAS), KOPPO3Us METAJJIOB, CIUIABBI, CKOPOCTH
XAMHUYECKON PEAKINH, KaTAJIN3, XUMUUYECKOE PABHOBECUE, IIIEMEHThI XUMHYECKOU
TEPMOJIMHAMUKH KaK OJHOM M3 TEOpPETUUECKUX OCHOB xumuu; [1/K;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHYECKUX IIOHATUH W
IIPUMEHATH T MOHITHUS PU ONIMCAHUU BEIIECTB U UX MPEBPAILICHUN;

MCIIOJIb30BaTh XMMHUUYECKYI0 CUMBOJIMKY JJISI COCTaBJieHUsI (hOpMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUX PEAKIINM;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCIEHUS XMMHYECKHX DJIEMEHTOB B
COEIMHEHUSAX Pa3JIMYHOIO COCTaBa, MPUHAIICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCYy CO€IMHEHUN 1o GopmyiaM, BUIbI XUMHYECKOW CBSI3M (KOBAJICHTHOM,
WOHHOM, METAJITMYECKOW) B HEOPTraHMYECKHUX COCIWHCHMSIX, 3aps]l HOHA 10
XUMHUUYECKON (popMyrie, xapakTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKHUX
COEQVMHEHUN, TUIl KPUCTAJUIMYECKOUN PEIIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMmbIcH Ilepuomnueckoro 3akona J[. WM. MeHnneneeBa wu
JIEMOHCTPUPOBATH €r0 IOHUMAHUE:

OMHUCHIBATh W XapakTepu3oBaTh TaONMMuHyr ¢opmy Ilepuoanueckoit
CUCTEMBl XMUMHYECKHMX DJIEMEHTOB: pa3nyaTh MOHATUA «A-Tpynna» u «b-
IpyNIay, «Majble IEPUOIb» U «OOBIITNE EPUOIBI»;



OOBSCHATH CBS3b TMOJOXKEHUS OdJIeMeHTa B llepmogmyeckoil cucreme cC
pacrpesieIeHUeM JJICKTPOHOB [0 SHEPreTUYECKUM YPOBHSIM, MOIYPOBHSIM H
OpOUTAISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOJIOB;

BBIICNISATH OOIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB U HUX
COEJIMHEHUN (KUCITOTHO-OCHOBHBIX U OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THAPOKCHUJOB) B MpeJeiax MajbIX MEPUOJIOB U TJIaBHBIX MOJTPYII C
Y4E€TOM CTPOCHHS UX aTOMOB,;

pacKpbIBaTh CMBICI TEOPUU AJIEKTPOJIUTUUECKON TUCCOMALINY, 3aKk0oHa ['ecca
U €ro CIEICTBUM, 3aKOHA JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTHM XHMMHUYECKOW PEaKIMW, HANOpaBJICHUS CMEMICHUS XUMHUYECKOTO
paBHOBECHS B 3aBUCHUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XHUMHYECKHUE HJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHUE peakinu (10 YUCIIY U COCTaBY YYaCTBYIOUIUX B PEAKIMU BEUIECTB, IO
TersIoBoMy 3(deKkTy, Mo arperaTHOMYy COCTOSHHUIO PEAareHTOB, MO W3MEHEHUIO
CTEMICHEW OKMUCJICHUS XMUMHYECKHX JJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacCTUIO
KaTajan3aropa);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOICTBAa BEIIECTB
pPa3IMYHBIX KJIACCOB HEOPTaHUYECKUX COCAMHEHUU, MOATBEPXKAAs 3TO OMHCAHUE
NpUMEpaMH  MOJIEKYJIIDHBIX M  HOHHBIX  YPAaBHEHHM  COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJISATh YPABHEHUS: DJICKTPOJIUTUUECKON JUCCOIMALINU KUCIIOT, IIeI0ueh
W COJIeH; TOJHBIE M COKpAICHHbIE YPAaBHEHUS pEaKIil HMOHHOrO OOMEHa;
peakiui, MOATBEPKIAIOIINX CYHIECTBOBAHUE T'E€HETUYECKON CBSI3U MEXIY
BEILIECTBAMHU PA3JIMYHBIX KIJIACCOB;

pacKpbIBaTh  CYIIHOCTh MPOIECCOB THUIPOJM3a COJEH  MOCPEICTBOM
COCTaBJICHUSI KPATKUX HMOHHBIX U MOJIEKYJSPHBIX YPAaBHEHUN peakiui, CyIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OalaHca dTUX PEaAKITUH;

MpeACKa3bIBaTh XapaKTep CPe/ibl B BOJHBIX PaCTBOPAX COJICH;

XapakTepu3oBaTh (OMUCHIBaTh) (UBUYECKHE U XUMUYECKHE CBOWCTBA
MPOCTHIX BEUIECTB (KUCIOPO, O30H, rpaduT, anmas, KpeMHHit, 0op, a30T, pocdop,
cepa, XJop, HATpU, Kajduii, MarHui, KaJbl[Ui, AJIIOMUHHUH, KEIE30, MEJb, IIHHK,
cepeOpo) U 00pa30BaHHBIX MMHU CJIOXKHBIX BEIIECTB, B TOM YHCJI€ HUX BOJHBIX
pacTBOpPOB (aMMHaK, XJIOPOBOJOPO, cepoBoaopos, okcuasl yriaepoma (I, 1V),
kpemuaus (1V), azora (I, I, I, 1V, V) u docdopa (I, V), cepur (IV, VI),
CEepHHCTas, cepHas, a30THas, (ocdopHas, yroibHas, KPEMHHEBas KHCIOTHI,
okcuzibl U ruapokcuabl MetamwioB |A-IIA-rpynn, amomunusa, meau (Il), nunka,
xenesa (11 u 11));



MOSICHATH COCTaB, OTHEIBHBIC CIOCOOBI TMOMYYEHUS W CBOWCTBA CIIOKHBIX
BEIIECTB (KHUCIOPOACOACpKAIINE KHUCIOTHI XJIOpa, a30THCTasA, OOpHas, yKCycHas
KHUCTIOTHI U UX coiu, ranorenuasl kpemuus (IV) u ¢ocdopa (Il u V), oxcun u
ruapokcu xpoma (1), mepmanranar kaaus;

ONMKCHIBATH POJIb BAXKHEHIIINX MU3ydyaeMbIX BEIIECTB B MPUPOIHBIX MpOIeccax,
BIIUSTHUC HA KUBBIC OPTaHU3MbI, IPUMEHEHHE B PA3IMUHBIX OTPACIISIX IKOHOMHUKH,
WCITOJIb30BAHUE JJIS CO3/IaHUS COBPEMEHHBIX MaTePUAIOB U TEXHOJIOTHIA;

MPOBOJUTH PEAKIIMU, MOATBEPXKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMYHbIX
BEIIIECTB, PACIO3HABATh OMBITHBIM IMyTEM COJEpKalIUecss B BOJHBIX PacTBOpPax
HOHBI: XJIOpUA-, OpOMHUI-, HOIUI-, Ccylbdar-, docdar-, kapboHaT-, CHUIUKAT-,
cynbdut-, cynbpua-, HUTpaT- U HUTPUT-WUOHBI, THUIPOKCHUA-HOHBI, KATHOHBI
aMMOHUSI, MarHus, Kajabllys, aTlOMUHUS, Keie3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSICHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEUIIIMX M3y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MIX COCTaBa M CTPOCHUS, MPUMEHECHHE BEIICCTB B 3aBUCUMOCTH OT
WX CBOMCTB, BO3MOXXHOCTh MPOTEKAHUS XUMHUYCCKHUX MPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHSIX HAa OCHOBE PACCMOTPCHHBIX 3JIEMEHTOB XUMHUYECKOH KHHETHKU U
TEPMOIMHAMHUKHU;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (GopMyJie COSAMHEHUS, MAaCCOBYIO
JIONII0 BEIIECTBA B PACTBOpPE, MOJBHYIO JIONI0 XHUMHYECKOTO »DJEMEHTa B
COCIMHEHUU, MOJISIPHYIO KOHIIGHTPAIlMIO BEIIeCTBA B PAaCTBOpPE, HAXOAUThH
pocTenIyo (popMyIly BelecTBa Mo MacCOBBIM HIIA MOJBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI MO YPABHEHUSIM XUMHUYECKUX PEAKIMI C yYeTOM HEI0CTaTKa
OJTHOTO M3 PEareHTOB, MPAKTHYECKOTO BBIXOJIA TMPOAYKTa, 3HAYCHHS TEILIOBOTO
s dekra peakiuu, onpeaesisiTh COCTaB CMECEil;

coOmoaTh mpaBwia  Oe3omacHOW  paboThl B jabopaTopuu  TpH
WCIIOJIb30BAHUU XUMHUYECKONM TIOCYIbl W OOOpYJOBaHUS, a TakkKe IMpaBuUiia
oOparieHrsi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX PAa0OT MO TOJYyYEHUI0 U COOMpaHUIO
ra3oo0pa3HbIX BeEIIECTB (aMMHUaka M YIJEKHCIOro Ta3a) M PEUICHUIO
DKCIIEPUMEHTANLHBIX 3a7ad 10 TEeMaM Kypca, TMPEACTaBIsATh Pe3yIbTaThl
AKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEILCTB, IPaUKOB, TAOJIHI] M BBISBISATH
OMITUPUICCKUE 3aKOHOMEPHOCTH;

MPUMEHSATh OCHOBHBIE OIEpAIlMU MBICIUTEIBHOW IEATEIBHOCTH (aHANIHM3 H
CHUHTE3, CpaBHCHHE, O0O0O0OIIECHNWE, CHCTEMAaTHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUM,
BJIAJIETh €CTECTBEHHO-HAYYHBIMH METOJIaMHU TMMO3HaHUs (HAOII0JIeHUE, U3MEpPEHNE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbIA U MBICTICHHBIN);



OpUMEHATH  MpaBwia  0Oe3omacHOro  oOpallleHuss ¢ BEIHIeCTBAMH,
UCIIOJIb3yEMbIMH B TIOBCEAHEBHOM JKW3HM, NpaBWIa MOBEACHUS B LEIAX
cOepexeHus: 3J0pOBbS M OKPYKAIOIIEH NPUPOIHOM Cpenbl, NOHUMAaTh BpeEn
(OMmacHOCTh) BO3JCUCTBUS HA JKUBBIE OpPraHU3Mbl OMNpPEAEIECHHBIX BEIIECTB,
MOSICHATh Ha MPHUMEPAX CIMOCOObl YMEHBIIEHUS U MPEIOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUSI, 3HAUCHUE )KUPOB, OCJIKOB, YTIEBOIOB /AJIsi OPraHU3Ma YeI0BEKa;

UCIIONIb30BaTh MOJy4YEHHBIC MpeNCcTaBiIeHus O cdepax MpodecCHOHaTBLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY
JUIsl Ipo(hecCHOHaNbHON OpUEHTAllMd U 11 OCO3HAHHOTO BBHIOOpA XHMMHH Kak
npoQHUIBHOTO TMpeAMeTa MPU NPOJOIKEHUU OOyUYEeHHs] Ha YpPOBHE CPEIHETro
oOmrero oOpazoBaHus;

y4acTBOBaTh BO BHEYPOYHOW MPOEKTHO-HCCIIEIOBATENBCKON AESATENbHOCTU
XUMHUYECKON W XUMHUKO-3KOJOTMYECKOW HamnpaBICHHOCTH, MPHOOPECTH OIBIT
IPOBEJCHUS YUEOHBIX UCCIIEI0BaHUM B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aLUH,
a TaK)Ke OpraHu3aiuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ICTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaxHas 00J1acTh
11 eCTeCTBOSHava 1 9 2 https://m.edso0.ru/7f41837¢
MPAKTUYCCKOU ACATCIIbHOCTU
YeJIoBeKa
B
1.2 CHICCTEA H XHMITIECRHC 19 1 https://m.edsoo.ru/7f41837c
peakuuu
Hroro mo pazmeny 28
Pa3nes 2. BaskHeiimme npeacTaBuTe Il HEOPIrAaHMYECKHUX BELECTB
Bosznyx. ITo € 0 raszax.
2.1 AV, TIOTITTHE © TAsaX 15 1 1 https://m.eds00.ru/7f41837¢
Kucnopon. Oxcuabt
B !
2.2 OAOPOA. LIOHITHE O KHCHOTEX 7 1 https://m.edsoo.ru/7f41837c
U COJIsIX
Bona. PactBopsl. [Tonsite 00
2.3 A P 10 1 1 https://m.edsoo.ru/7f41837c
OCHOBaHUSIX
OCHOBHBIE KJIacChl
2.4 . 15 1 1 https://m.edsoo.ru/7f41837c
HEOPTaHNYCCKUX COCIUHCHUN
Hroro no pazgeny 47

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMT



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1 13 https://m.edsoo.ru/7f41837¢c
XHUMUYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKHCIUTEIBHO- 12 https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Hroro mo pazueny 25
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XuMH4yecKasi peakius
[ToBTOpEHUE OJieHue 3HaHu# 0
1.1 BTOPEHHE 1 YILYDIICHHE SHAHH 5 https://m.eds00.ru/7f41a636
BEIIECTBE
OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHUS
1.2 P p 10 1 1 https://m.edsoo.ru/7f41a636
XUMHUYECKHUX PEAKITHIA
DNEKTPOIUTHYECKAS TUCCOLUAITHS.
1.3 P 8 Hat 12 1 2 https://m.edsoo.ru/7f41a636
XYMUYECKUE peakllui B pacTBOpax
Hroro no pazgeny 27
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
OO61as xapakTepuCcTHKa ec
2.1 THA XaPAKTCPHOTHIA XIMHITeCKIX 4 1 https://m.edso0o.ru/7f41a636
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 7 https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 12 1 https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.4 aneMeHToB |VA-rpynnsl. Yriepon u 10 1 2 https://m.edsoo.ru/7f41a636
KPEMHHI, UX COeIUHEHUs. bop
Hroro mo pazmeny 33



https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO6mue cBoiicTBa METaIIOB 7 https://m.edsoo.ru/7f41a636
3.2 Bakneiimre MeTauibl U UX COSAMHCHUS 20 2 https://m.edso0o.ru/7f41a636
Hroro no pazneny 27
Pa3nes 4. Xumus n okpy:kapmasi cpeaa
4.1 Bemecrsa u MaTepHaan B IKHSHI HEIOBERA. 2 https://m.edso0o.ru/7f41a636
OCHOBBI HKOJIOTUYECKOI TPaMOTHOCTH
Htoro no pazneny 2
Pa3nes 5. O6001enne 3HAHNH
[ToBTOpEHKE M 0000IIICHNE 3HAHUIA https://m.edso0o.ru/7f41a636
5.1 9 2
OCHOBHBIX Pa3ZesioB KypcoB 8—9 kiaccoB https://m.edsoo.ru/7f41a636
Hroro mo pazueny 9
PesepsHOe Bpems 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10
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https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Kounrtpous
HbIE
padoThI

Bce
ro

IIpakTHyec
KHe
padoThI

Jlara
U3y4eH
U

DJIeKTpOHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl

IIpenmer xumuu.
Pons xumun B
JKA3HU YEJIOBEKA

https://m.edsoo.ru/ff0d210c

dusnueckue n
XAMHUYECKUE
SIBJICHUS

ITonsTHE O
TEOPETUICCKHIX
METOJIaX IMO3HAHUS B
€CTECTBCHHBIX
Haykax. MICcTOUHMKH
XUMHYECKOU
uHpopMaLun

https://m.edsoo.ru/ff0d37fa

https://m.edsoo.ru/ff0d227e

[TpakTnueckas
paborta Ne 1 mo Teme
"IIpaBuiia paboThI B
nabopaTopuu U
npuémbl 00paIeHus
¢ 1abopaTOPHBIM
obopynoBanuem"

https://m.edsoo.ru/ff0d23dc

YucTele BEllecTBa U

https://m.edsoo.ru/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

CMECHU

CriocoOmI
pas3aeneHus cMecen

[IpakTnueckas
paborta Ne 2 o Teme
"Pa3znenenue cMmecei
(Ha mpumepe
OYHCTKH
MOBapeHHOM comn)"

ATOMEI U MOJICKYJIbI

https://m.edsoo.ru/ff0d28c8

https://m.edsoo.ru/ff0d28c8

https://m.edsoo.ru/ff0d2a6¢c

XUMHYECKUE
SIIEMEHTHI

https://m.edsoo.ru/ff0d2be8

10

11

12

13

IIpocTeie 1
CJIOKHBIE BEIIECTBA

BemectBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOECHUSA
XuMuueckas
dopmyna.
BanenTHocTth
aTOMOB XHUMHYECKHX
3JIEMEHTOB

3aKO0H ITOCTOSIHCTBA
cocCTaBa BCUICCTB

https://m.edsoo.ru/ff0d2a6¢c

https://m.edsoo.ru/ff0d2eae

https://m.edsoo.ru/ff0d2eae

https://m.edsoo.ru/ff0d2eae

14

OtHocHuTenbHasg
aToOMHAas Macca.
OtHocHuTenbHasg

https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MOJIEKYJIsSIpHas
macca

15

16

Breraucnenus
OTHOCHUTEJIbHOM
MOJIEKYJIAPHOMN
MAacChl BEIIIECTB,
MOJISIPHOM Macchl,
MaccChl BEIISCTB U
KOJIUYECTBa
BeEllleCcTBa

Maccosas goas
XHUMHUYECKOTO
JJIEMEHTA B
COEeTUHEHHUU

https://m.edsoo.ru/ff0d323c

https://m.edsoo.ru/ff0d350c

17

18

Brerancnenus
IIpoCTeNIIen
dbopMyIbI BelecTBa
10 MacCCOBBIM HIIH
MOJBHBIM JIOJSM
3JIEMEHTOB

KomuuectBo
BelecTBa. MoJib

https://m.edsoo.ru/ff0d350c

https://m.edsoo.ru/ff0d5230

19

20

MognspHas macca
CMECH BEILIECTB

MonnHas gomus
XUMHYECKOTO
JJIEMEHTA B
COCTUHEHHUU

https://m.edsoo.ru/ff0d5230

https://m.edsoo.ru/ff0d5230

21

XUMHYECKUE

https://m.edsoo.ru/ff0d37fa



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

SIBIICHHUS.
Xumuaeckas
peakuus u eé
MIPU3HAKHU

22

3aKOH COXpaHEHHUs
Macchl BELIECTB

https://m.edsoo.ru/ff0d3b88

23

ATOMHO-
MOJIEKYJIIPHAS
teopud. Ku3Hb u
nesreabHocTh M. B.
JIomoHOCOBa

https://m.edsoo.ru/ff0d3b88

24

25

XUMHYECKHUE
ypaBHEHUS

TuIbl XUMHYECKUX
peakuun

https://m.edsoo.ru/ff0d3b88

https://m.edsoo.ru/ff0d3b88

26

Brerancnenus mo
ypaBHEHUSAM
XUMHUYECKOU
peaKkuuu:
KOJIHUYECTBa
BEIECTBa, MacChI 110
HU3BECTHOMY
KOJIMYECTBY
BEIIlECTBA, Macce
pEareHToB WX
MIPOJIYKTOB PEAKIIUU

https://m.edsoo.ru/ff0d5708

27

0O000menue n
CHUCTEMATHU3ALIUS
3HAHUHI

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4290

28

29

Kontponbnas
paborta Ne 1 o Teme
"BemecTBa u
XHUMHYECKHE
peakuun"

Bo3nyx — cMech
ra3os. Ilonsrue o
rasax.

https://m.edsoo.ru/ff0d4290

https://m.edsoo.ru/ff0d448e

30

3akoH ABOTrajpo.
MoutsipHbIil 00BEM
ra3oB

https://testytut.ru/2021/05/12/test-po-himii-molyarnyj-obem-
gazov-dlya-8-klassa/

31

32

33

OtHocUTeabHaA
IUTOTHOCTH Ta30B

Brraucnenus
00BEMa, KOJIMYECTBA
BEIIECTBA rasa I1o
U3BECTHOMY €r0
KOJIUYECTBY
BelIeCTBa, 00BEMY

Breraucnenus
OTHOCHUTEIIbHOMN
MOJIEKYJIIPHOM
MAaccChl Ta3a I1o
N3BECTHOM
OTHOCHUTCIIBHOMI
IUIOTHOCTH

https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/ff0d55a0

https://m.edsoo.ru/ff0d5708

34

Brruncnenus
00BEMOB T'a30B 110
YpaBHEHUIO

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://testytut.ru/2021/05/12/test-po-himii-molyarnyj-obem-gazov-dlya-8-klassa/
https://testytut.ru/2021/05/12/test-po-himii-molyarnyj-obem-gazov-dlya-8-klassa/
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0

XAMHUYECKOU
peakIuu

35

36

Kucnopon —
AJIEMEHT U MPOCTOE
BEILECTBO

OKcuael

https://m.edsoo.ru/ff0d448e

https://m.edsoo.ru/ff0d4614

37

Crioco6b1
MIOJTyYCHUS
KHCJIOpO/ia B
1a00paTOPUH U
POMBIIIICHHOCTH

https://m.edsoo.ru/ff0d497a

38

39

40

IIpakTrueckas

pabota Ne 3 o Teme

"ITosrydyeHune u
cobupaHnue
KHCIIOPOa,
U3y4eHHE ero
CBOMCTB"
Kpyrosopor
KHCJIOpo/ia B
npupoze
O30H —
JIOTPOIHAS
MouduKanms
KHCIIOpo/ia

https://m.edsoo.ru/ff0d4ae2

https://m.edsoo.ru/ff0d448e

https://m.edsoo.ru/ff0d448e

41

Tennooii a3 dexr
XUMHYISCKOM
peakiuu,
TepMOXI/IMI/I‘IeCKI/Ie

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4790

ypaBHEHUS, FK30- U
SHIOTEPMHUUYECKUE
peaxkiuu

42

Tonnugo.
Hcnonb3oBanue
yIJIsl 1 METaHa B
KauecTBE TOIUIMBA.
3arpsi3HEeHue
BO3/1yXa.

https://m.edsoo.ru/ff0d4c4a

43

Kontponbnas
paborta Ne 2 o Teme
"Bo3nyx. Kucnopon.
Oxcuapr"

http://xn--d1lababeji4aplhbgk6k.xn--

plai/publ/testy po khimii/8 klass/test 4 kislorod oksidy vozd

ukh gorenie/384-1-0-14363

44

Bonopon —
3JIEMEHT U TTPOCTOE
BEIIECTBO

https://m.edsoo.ru/ff0d4dd0

45

CrocoObI
[OJIy4YEHUS
BOJIOPOJIAa B
nabopaTtopuu u
MMPOMBIINIJICHHOCTH

https://m.edsoo.ru/ff0d4dd0

46

[TpakTnueckas
pabota Ne 4 o Teme
"TTonyuyenue u
coOupanue
BOJIOPOJIa, U3yUYCHHE
€ro cBoucTB"

https://m.edsoo.ru/ff0d4f42

47

HUcnonb3oBanue
BOJIOpOJA B



https://m.edsoo.ru/ff0d4c4a
http://супертинейджеры.рф/publ/testy_po_khimii/8_klass/test_4_kislorod_oksidy_vozdukh_gorenie/384-1-0-14363
http://супертинейджеры.рф/publ/testy_po_khimii/8_klass/test_4_kislorod_oksidy_vozdukh_gorenie/384-1-0-14363
http://супертинейджеры.рф/publ/testy_po_khimii/8_klass/test_4_kislorod_oksidy_vozdukh_gorenie/384-1-0-14363
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Ka4dCCTBC TOIIJIMBa

48

49

50

51

52

ITonsarue o
KUCJIIOTaX U COJISX.
CocTaB KUCIIOT U
coleit

Brrancnenus
00BEMOB Tra30B I10
YpaBHEHUIO
XUMHYECKOH
peakiuu
Brruucnenus mo
YpaBHEHUSAM
XUMHYECKOH
peaKkiuu:
KOJIMYECTBA
BelllecTBa, 00bEMA,
Macchbl 110
W3BECTHOMY
KOJIMYECTBY
BEIIIeCTBa, 00BEMY,
Macce peareHToOB
WJIU TIPOYKTOB
peakiuu
dusnueckue
CBOMCTBA BOJIEI.
Bopna B mpupone
XuMHueckue
CBOMCTBA BOJIBI

https://m.edsoo.ru/ff0d50d2

https://m.edsoo.ru/ff0d55a0

https://m.edsoo.ru/ff0d5708

https://m.edsoo.ru/ff0d587a

https://m.edsoo.ru/ff0d587a

53

CocTtaB oCHOBaHUH

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

54

PacTtBOpBI.
PactBopuMoOCTb
BEILECTB B BOJIE

https://m.edsoo.ru/ff0d5b40

55

56

S7

Crioco6b1
BBIPKEHUS
KOHILICHTPaLlUX
pacTBOpOB:
MaccoBas 10Jis
pPacTBOPEHHOTO
BEILIECTBA,
MOJISIpHAsI
KOHIICHTpaLUs
[IpakTuueckas
pabota Ne 5 o Teme
"[TpuroroBnenue
pacTBOpPOB C
onpeaenEéHHON
MacCOBOH JoJieH
pacTBOPEHHOTO
Bemectsa.llpuroros
JIEHUE PACTBOPOB C
onpencnEéHHON
MOJIIPHOH
KOHILIEHTpanuen
PpacTBOPEHHOTO
BemecTna”
Breruncienus ¢

HCIIOJIB30BaHHUEM
IIOHATHA «MacCCOBast

https://m.edsoo.ru/ff0d5b40

https://m.edsoo.ru/ff0d5eba

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba

J10J151 BELIECTBA B
pacTtBope»

58

3arpsisHEeHUE
HNPUPOHBIX BOJI.
OxpaHa 1 o4ncTKa
HNPUPOHBIX BOJI.

https://yandex.ru/video/preview/6049728732425286900

59

60

61

62

63

O06o0061IEHNE U
CUCTEMATH3ALUSI
3HAHUN

KonTponbhas
pabota Ne 3 o Teme
"Bonopon. Bona.
PacTtBOpBI.
OcHoBanus"

OKcuasl: COCTaB,
KIaccu(pUKanus,
TPUBUAIBHBIE
Ha3BaHUS

ITony4yenue u
XUMUYECKHE
CBOMCTBA OKCHJIOB
®dusnueckue u

XUMHUYCCKUC
CBOMCTBA KHCJIOT

https://m.edsoo.ru/ff0d6342

https://m.edsoo.ru/ff0d6342

https://m.edsoo.ru/ff0d664e

https://m.edsoo.ru/ff0d664e

https://m.edsoo.ru/ffOdfee2

64

65

[Tony4yenue kucnot

Knaccudukanus
OCHOBAaHUU

https://m.edsoo.ru/ffOdfee2

https://m.edsoo.ru/ff0d67ca

66

[Iénoun, nx

https://m.edsoo.ru/ff0d67ca



https://yandex.ru/video/preview/6049728732425286900
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

CBOMCTBA U CIIOCOOBI
OJTyYEeHUS

67

HepactBopumsie
OCHOBAHHS, UX
CBOMCTBA U CIIOCOOKI
MOJIYYEHHUS

https://m.edsoo.ru/ff0d67ca

68

69

ITousitre 00
aM(OTEPHBIX
TUJPOKCHIAX:
XUMHYICCKHEC
CBOMCTBA U
MOJIyYEeHHE.
[Ipumenenue
Ba)KHEHIIINX
OCHOBaHHUI1

Conu: cocrtas,
KJaccupukanus,
TPUBHAJIbHbIE
Ha3BaHU

https://m.edsoo.ru/ff0d67ca

https://m.edsoo.ru/00ad9474

70

duznueckue n
XHUMUYECKHE
CBOICTBA COJIEHA.
[Tonyuyenue coiset

https://m.edsoo.ru/ffOdfee2

71

I'emeTnyeckas CBA3b
MEX]y Kilaccamu
HEOPraHUYECKUX
COE€IUHEHMI

https://m.edsoo.ru/00ad9a50

72

[IpakTnueckas
pabota Ne 6.

https://m.edso0.ru/00ad9b7c



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

73

74

Pemenne
AKCIEPUMEHTAIbHBI
X 3a1a4 I10 TEME
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COCIIMHECHMI

Brruucnenus mo
YpaBHEHUSM
XUMHYCCKOM
peaKInHu:
KOJIMYECTBA
BelllecTBa, 00bEMA,
MAcCCEI 110
W3BECTHOMY
KOJIMYECTBY
BelecTBa, 00BEMY,
Macce peareHToB
WJIM IPOAYKTOB
peakuuu

Brruncienus macchl
MPOJIYKTa PeaKluu
10 U3BECTHOI Macce
OJHOI'O 13
HCXOJHBIX BEIIIECTB,
B34ATOI'O B BUJIC
pactBopa,

coAep KaIlero
OTPENIENIEHHYIO
MacCOBYIO JOJIIO

https://m.edsoo.ru/00ad9cb2

https://www.youtube.com/watch?v=0hwBfZbCRa4



https://m.edsoo.ru/00ad9cb2
https://www.youtube.com/watch?v=0hwBfZbCRq4

pacTBOPEHHOTO
BElIeCTBa

75

Konrtponbnas
paborta Ne 4 o Teme
"OCHOBHEIE KJIaCCHI
HEOPTraHUYECKHUX
coequHeHUH"

https://m.edsoo.ru/00ad9ela

76

[IepBble ONBITKM
KJIaCCU(UKAIIUN
XUMHUYECKHUX
AJIEMEHTOB

https://m.edsoo.ru/00ad9ffa

77

DJeMeHTBI, KOTOphIE
o0Opazyror
am(poTepHbIe
OKCHUIbI U
THAPOKCHJIBI

https://m.edsoo.ru/00ad9ffa

78

79

Ileproanueckui

3aKoH. OTKphITHE
[Iepnoanueckoro
3aKOHa

Kopotkonepuognas
U JUTHHHOIICPUOTHAS
bopMbI
ITepuoanueckoit
CUCTEMBI
XUMHUYECKHIX
anemenToB JI.11.
Menpeneena

https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada52c

80

[lepuoas! u rpynme

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

81

OCHOBHBIE CBEICHUSA
0 CTPOCHUHU aTOMOB

https://m.edsoo.ru/00ada342

82

83

CocraB aTOMHBIX
aaep

DJIEKTPOHBI

https://m.edsoo.ru/00ada6bc

84

DJIeKTpOHHAs
opOuTaib

https://m.edsoo.ru/00ada6bc

85

DJIEKTPOHHBIE
KOH(HUTypanuu 1
AIIEKTPOHHO-
rpaduveckue
(bopMyIIbI aTOMOB

https://m.edsoo.ru/00ada6bc

86

87

Crpoenue
AJIEKTPOHHBIX
000J109€K aTOMOB
nepBbIx 20
XUMHUYECKHUX
3JIEMEHTOB
Ilepuoauueckoit
cuctemsl J[.H.
Menpeneena

HN3mMenenne cBOHCTB
COCIMHEHU I
XUMHUYECKHX
DJIEMEHTOB B
nepuoaax u

rpynmnax

https://m.edsoo.ru/00ada6bc

88

XapakTepucruka
XUMUYECKOTO

https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

89

3JIEMCHTA I10 €TO
MOJIOKEHHIO B
ITepuoanueckoit
cucteme JI.H.
Meupeneena
DNEeKTPOOTpULIATEND
HOCTh XUMHYECKUX
3JIEMEHTOB

https://m.edsoo.ru/00adaab8

90

91

92

KoBasentHasa
MOJISIpHAs CBA3b

Kosaneutnas
HETOJISIPHAS CBS3h

HNonnag cBsa3n

https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adaab9

https://m.edsoo.ru/00adac34

93

Kpucramnuueckue u
amop(¢HbIe
BEIECTBA. THITBI
KPUCTAIITNYECKUX
peETOK

https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-

k-eqgje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv

94

95

CrerneHp OKUCIICHUSI
OKHUCITUTENBHO-

BOCCTaHOBUTEJIbHBIE
peakuuu

https://m.edsoo.ru/00adae28

https://m.edsoo.ru/00adb076

96

XuMuueckue
DJIEMEHTHI —
OKHCIIUTEIN U
BOCCTAHOBUTEIIH

https://m.edsoo.ru/00adb076

97

CocraBnenune
ypaBHEHUU

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adac34
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

98

OKHCJIUTEIBHO-
BOCCTAHOBUTEILHBIX
peaKkuii, METOT
3JICKTPOHHOTO
OanaHca

Breraucnenus mo
YpaBHEHUSM
XUMHYCCKOM
peaKInHu:
KOJIMYECTBA
BelllecTBa, 00bEMA,
MAcCCHI 110
HU3BECTHOMY
KOJIUYECTBY
BelecTBa, 00BEMY,
Macce peareHToB
WJIM IPOAYKTOB
peakuuu

https://m.edsoo.ru/00adb33c

99

0O00011eHue u
cUCTEMAaTHU3aIHA
3HAHUU

https://m.edsoo.ru/00ad9cb2

100

KoHTtponbHas
paborta Ne 5 mo Teme
"Ctpoenue aToma.
Xumuueckas CBs3p"

https://m.edsoo.ru/00adb486

101

PesepBHBIi ypOK.
[ToBTOpEHME
OCHOBHBIX BOIIPOCOB

Kypca

https://m.edsoo.ru/ff0d61c6



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

PesepBHBI ypOK.
107 IToBTOpEHME 1
OCHOBHBIX BOIIPOCOB
Kypca
OBIIEE KOJIMYECTBO
YACOB I10 102

[NPOT'PAMME




9 KJIACC

Ne KoanyecTBO 4acoB Jara
JJIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
n/  Tema ypoka Bcer  Koutponbusl = IlpakTudyeckn  H3Y4eHH pecypent
n 0 e padoThI e padoThl |
1 CrpoeHue aToMOB 1 https://m.edsoo.ru/00ada6bc
ITocnemoBarenbHOC
Th 3aIIOJHCHHS
2 AIICKTPOHHBIX 1 https://m.edsoo.ru/00adb59
opOuTaei aToMOB
MaJibIX IIEPHUOOOB
3 CTeneHb oKHCICHHS 1 https://m.edso0.ru/00adae28
Y BaJICHTHOCTh
BHJIBI XHMHHECKOT https://sciepcefor_vou.ru/temgtif:heski?-zao_lan.iig-c_jIia-
4 1 podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-
CBAN stroenija-veshhestv
Tunel
KPUCTAJUTMYECKUX
PELIETOK, https://scienceforyou.ru/tematicheskie-zadanija-dlja-
5 0COOEHHOCTH 1 podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-
CTPOCHUSA stroenija-veshhestv
KpUCTATNIMICCKUX
peLEToK
Knaccudukanus
XUMHYECKUX
6 peaxIui mo 1 https://m.edsoo.ru/00adbch0
pa3IUYHBIM
MPU3HAKAM
7 DHepreTuka 1 https.//www.youtube.com/watch?v=CooDNbHHo1Y



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adae28
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://m.edsoo.ru/00adbcb0
https://www.youtube.com/watch?v=CooDNbHHo1Y

10

11

XUMHYECKHUX
peakuuii. TeroBoit
ahdexr
XHMHYECKOH
peakuu

ITonsatue o
CKOpPOCTH
XHUMHYECKOH
peakuuu. 3aKoH
JEUCTBYIOLIUX Macc

DakTopsl,
BIIUSAIOIIME HA
CKOPOCTh
XUMUYECKON
peakuuun
[TonsiTue o
XUMUYECKOM
PaBHOBECHH,
npuHuu Jle
[Tarense
dakTopsl,
BIIMAIOIINE HA
COCTOSIHHE
XUMHUYECKOTO
paBHOBECHSL.
[Iporuo3zupoBanue
BO3MO>XHOCTH
IIPOTEKAHUS
XUMHYECKHUX

https://m.edsoo.ru/00adbe9a

https://m.edsoo.ru/00adc28c

https://m.edsoo.ru/00adc28c

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

MPEBPALLECHUI B
pa3IMYHBIX
YCIOBUSIX

12

OKHUCIIUTETBHO-
BOCCTAHOBUTCJILHEIC
peakuuu

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

13

14

Baxnsie
OKHCIIMUTENH U
BOCCTaHOBUTEJIH.
[Tepmanranat kanus

[IpakTrueckas
pabora No 1.
Pemenue
AKCIIEPUMEHTAIIbHBI
X 3aj71a4 10 TeMe
«OKHUCTUTENHHO-
BOCCTAHOBUTEIIbHBIE
peaKIm»

https://m.edsoo.ru/00adb076

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

15

16

KoHntposbHas
pabora Ne 1 mo
Teme «OCHOBHEIS
3aKOHOMEPHOCTHU
MPOTEKAHUS
XAMHYECKHUX
peaKuuii»
PacTBOpenue kak
¢duzuko-
XUMHYECKUI
rpoiiecc

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

17

DIEKTPOIUTHI U
HEDJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68

18

19

20

Teopus
3JIEKTPOJIUTUYECKON
JUCCOLAlU

DIIEKTPOJIUTHYECKA
sL IUCCOLMAaUs
KHCJIOT, OCHOBaHHI
U coJeun

Peakuuu noHHOTrO
oOmMmeHa

https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00adcd68

https://m.edsoo.ru/00add448

21

22

CBoMCTBa KHCIIOT,
OCHOBaHUM U coJiei
B CBETE
Mpe/icCTaBIeHHI 00
AJIEKTPOIUTAYECKON
JHUCCOHAIIN

KauectBeHHbIE
peakIK Ha HUOHBI

https://m.edsoo.ru/00add5d8

https://yandex.ru/video/preview/1636503763467229086

8

23

[IpakTnueckas
paborta Ne 2.
Pemenue
AKCIIEPUMEHTAJIbHbI
X 3ajJa4 110 TeMe
«INEKTPOTUTUYECK
ast AUCCOLIMAIIUS»

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

24

I'maponus coneit

https://yandex.ru/video/preview/6659183738873729154

25

[IpakTnueckas

https://yandex.ru/video/preview/1351644561301358300

5



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://yandex.ru/video/preview/16365037634672290868
https://yandex.ru/video/preview/16365037634672290868
https://m.edsoo.ru/00addec0
https://yandex.ru/video/preview/6659183738873729154
https://yandex.ru/video/preview/13516445613013583005
https://yandex.ru/video/preview/13516445613013583005

26

pabora Ne 3.
Pemenne
AKCIICPUMEHTAIIbHBI
X 3a7a4 I10 TEME
«I'unponus conen»

Brrunciienus Maccel
MPOAYKTA PEaKI1
10 U3BECTHOU Macce
OJIHOT'O U3
HCXOJIHBIX BEUIECTB,
B34TOr'O B BUJIE
pacTtBopa,
CoJIepaKaIlero
OITPENICIIEHHYIO
KOHIIEHTPALUIO
pPacTBOPEHHOTO
BEILIECTBA

https://m.edsoo.ru/00adb33c

https://m.edsoo.ru/00ade488

27

28

KoHntponbHas
paborta Ne 2 o
TeMe
"DnexkTpoauTHIecKa
sl TUCCOLIMALIHS.
XuMHUuecKue
peakiuu B
pactBopax"
Oomas
XapaKTepUCTHKA
raJloreHOB

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

https://m.edsoo.ru/00addfe2

29

XUMHYECKHE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

CBONCTBA
raJIoreHoB.
XUMUYECKUe
CBOICTBA XJIOpa

30

XJ1I0pOBOAOPOI.
ConsaHas Kuciiora

https://m.edsoo.ru/00ade104

31

[IpakTrueckas
pabota Ne 4 o
teMme "[lonyuenue
COJISTHOM KHMCJIOTBHI,
HU3y4CHUE e€
CBOMCTB"

https://m.edsoo.ru/00ade348

32

O61mmas
XapaKTEePUCTHKA
yneMeHToB VIA-

TPYIIIBI

https://m.edsoo.ru/00ade64a

33

Crpoenue u
CBOWCTBA IIPOCTOTO
BELIECTBA CEPHI.
AnnorpomnHsie
MoOU(UKAIIIH Cepbl

https://m.edsoo.ru/00ade64a

34

CepoBomopon,
CTpOCHHUE,
¢buznueckue u
XUMHAYECKHE
CBOMCTBA

https://m.edsoo.ru/00ade802

35

Oxkcuppl cepbl

https://m.edsoo.ru/00adea28

36

CepHas kucnora u
ee Colu

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

37

IIpomblinieHHOE
MOJy4YeHHUE CEPHOMI
KHCIIOTBI

https://chemege.ru/proizvodstvo-sernoj-kisloty/
https://m.edsoo.ru/00adec8a

38

39

40

41

42

BrrunciaeHus Maccel
MIPOJYKTa PEaKIuu
10 U3BECTHOM
MacCcoOBOM
(0OBEMHOIN) oITEe
(%) ero BBIXOJA OT
TEOPETHYCCKHU
BO3MOYKHOT'O

O06mas
XapaKTEPUCTHKA
31eMeHTOB VA -

TPYTIIBI
A3or,
pacrpocTpaHeHHE B
pupoJe,
¢duznyeckue u
XUMHUYECKHE
CBOMCTBA

AMMHaK, ero
¢buznyeckue u
XUMHUYECKHE
CBOMCTBA

CoJyi1 aMMOHUS

https://m.edsoo.ru/00adec8a

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

https://m.edsoo.ru/00adeea6

https://m.edso0.ru/00adf004

https://www.yaklass.ru/p/himija/9-klass/khimiia-

nemetallov-157456/azot-i-ego-soedineniia-161796/re-

7be54576-c87d-4017-8977-ef4ce79b605¢

43

[IpakTnueckas

https://m.edsoo.ru/00adf180



https://chemege.ru/proizvodstvo-sernoj-kisloty/
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796/re-7be54576-c87d-4017-8977-ef4ce79b605c
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796/re-7be54576-c87d-4017-8977-ef4ce79b605c
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/azot-i-ego-soedineniia-161796/re-7be54576-c87d-4017-8977-ef4ce79b605c
https://m.edsoo.ru/00adf180

pabora Ne 5 o
teme "[lonyyenue
aMMHaKa, U3y4yeHue
€ro CBOMCTB"

44

Oxkcunnt azota (I, 11,
I, 1v, V)

https://foxford.ru/wiki/himiya/oksidy-azota

45

46

A30THCTasi KUCIIOTA.
A30THas KuciIoTa
IIpombinennoe
MOJIy4YEHUE a30THOM
KHUCJIOTBI

https://m.edsoo.ru/00adf306

47

48

49

Hutpater n
HUTPUTBHI.
XuMH4YeCcKoe
3arps;3HCHUE
OKpYy>Karolen
Cpensl
COCIMHEHUSIMHU
azora

dochop,
AJUTOTPOTIHBIC
MoauuKaIu
dbocdopa
Oxcunst hocdopa
(I, V) u
dbocdopHas kucioTa

https://m.edso0.ru/00adf68a

https://m.edso0.ru/00adf68a

50

IToustue o
MI/IHepaJ'H:HI:IX
yIOOpEHUsIX.

https://m.edsoo.ru/00adfc20



https://foxford.ru/wiki/himiya/oksidy-azota
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

51

3arpsi3HeHue
MIPUPOTHBIX
BOJOEMOB
COEIMHEHUSIMH
azota u docdopa
Yraepon, ero
AJUTOTPOITHBIE
Moau(pUKaIIU 1
CBOMCTBa

https://m.edsoo.ru/00adfd9c

52

53

Oxkcubl yriaepona,
ux (puzndyeckue u
XUMHUYECKUE
CBOMCTBA.
DKoJoru4eckue
pooIeMBl,
CBSI3aHHBIE C
OKCHJIOM YTJiepoJa
(Iv)
IIpaxTrueckue
pabotbl Ne 6 o
teme "[lonyuenue
OKCHJIa yTriepo/ia
(IV) u usyuenue ero
CBOMCTB"

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

https://m.edso0.ru/00ae027¢e

54

55

YroapHas KUCIIOTa
" e€ conn

[TepBonauasibHBIE
MTOHATHUS 00
OpraHNu4YeCKHUX

https://m.edso0.ru/00ae006¢

https://m.edsoo.ru/00ae054e



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

BELIECTBaX KaK O
COETMHEHUSIX
yriaepoaa

56

Kpemnui, ero
¢busnveckue u
XUMHYECKHE
CBOMCTBa

https://m.edsoo.ru/00ae080a

57

58

Oxcung KpeMHHUS
(1V), xpemHuueBas
KHCJIOTA, CHIIUKATHI

[IpakTrueckas
pabota No7.
Pemenue
AKCIEPUMEHTAIBHBI
X 3a/1a4 10 TeMe
«Baxneimmue
HEMETaJUIbl U UX
COCIUHEHUS»

https://m.edsoo.ru/00ae080a

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

59

Breraucnenns Macchl
(o0Béma; H.y.)
MPOYKTA PEAKINHI
110 JaHHOM Macce
(00BEMY)
HCXOJHOTO
BCIIECTBA,
COZIEpIKAIIIETO
OIPEIEIIEHHYIO
MAaCCOBYIO JIOJTIO
npumecen

https://chem-oge.sdamgia.ru/test?theme=21



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://chem-oge.sdamgia.ru/test?theme=21

60

61

KoHntposbHas
paborta Ne 3 o
teme «BaxHelmue
HEMETaJUIbl U UX
COEJIMHEHU .

OO6mias
XapaKTepUCTUKa
XHUMHYCSCKHX
9JIEMEHTOB —
METaJIOB Ha
OCHOBAHUHU UX
IIOJIOKCHUSA B
[ICX5 A.1.
Menneneena

https://m.edsoo.ru/00ae0e18

https://m.edsoo.ru/00ael103e

62

63

Merannuueckas
CBSI3b U
MeTaJTH4YecKas
KpUCTaJUTMYECKast
pemeTka.
3aBHCHUMOCTh
buznuecKux
CBOMCTB METaJIJIOB
OT CTPOCHUS
KpUCTAJIJIOB

O6mue
XUMHUYECKUE
CBOWCTBA METAJIJIOB

https://m.edsoo.ru/00ael1156

64

O061mmue criocoO0bl
TTOJTYYCHUS

https://m.edsoo.ru/00ael1156



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

METAaJIOB,
METaJUTyPTHSl.
CniaBel

65

66

DneKTpoan3
pacruiaBoB U
pacTBOpPOB COJIEH
KaK OJIUH U3
Croco0oB
MOJTy4eHUs
METaJJIOB

Tlonsarue o
KOPPO3HH METAJIIIOB

https://yandex.ru/video/preview/3607803750434076189

https://m.edsoo.ru/00ael278

67

Breraucnenus
CcOCTaBa CMecei ¢
HCIIOJIb30BaHUEM
pEILIEHHS CUCTEM
ypaBHEHUH

https://yandex.ru/video/preview/381933605516031776

68

69

70

Meramsl A-rpymm.
[lenounbie
MeTaJUTbl

Haxoxnenue B
npupoae. CoiicTBa
IIEJIOYHBIX
METAJIJIOB

OKcuasl 1
THIPOKCH/IBI HATPHUS
U Kanus

https://m.edsoo.ru/00ael4b2

https://m.edso0.ru/00ael4b2

71

Ilenouno3eMeIbHBI
€ METaJIbl

https://m.edsoo.ru/00ael5e8



https://yandex.ru/video/preview/3607803750434076189
https://m.edsoo.ru/00ae1278
https://yandex.ru/video/preview/381933605516031776
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

72

Baxxneimue
COCITMHEHHUS
KaJIbIIMsI, CBOMCTBA,
MPUMEHEHUE

https://m.edsoo.ru/00ael15e8

73

JKEcTKOoCTh BOJIBI U
CII0COOEI €é
yCTpaHEHUs

https://m.edsoo.ru/00ae1886

74

[IpakTnueckas
pabota Ne 8 o
teme "KécTkocTh
BOJBI U METOJIBI €€
yCTpaHeHus"

75

76

77

78

AJTOMUHAN

AmpotepHbIe
CBOMCTBA OKCHJIA U
THIPOKCHUIA
ATIOMUHMS

Oomas
XapaKTEepUCTHKA
MeTauioB b-rpynn
(mMoGOYHBIX
MOATPYII)
IlepBoHauanbHbBIE
IIPEJICTaBIECHUS O
KOMIUIEKCHBIX
COEIMHEHUSX

https://m.edsoo.ru/00aelc64

https://m.edsoo.ru/00aelc64

79

Mens u cepebpo

80

Iunk



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

81

AmporepHbie
CBOMCTBa OKCH/IA U
THIPOKCHA IIMHKA

https://m.edsoo.ru/00aelc64

82

83

84

Kenezo

Oxcupl,
TUIPOKCHUJIBI M COJIU
xenesza (1) u
xenesa (111)

UyryH u crainp —
CIUIaBBI JK€J€3a

https://m.edsoo.ru/00ae1d86

https://m.edsoo.ru/00ae35e6

85

86

87

[IpakTnueckas
pabora Ne 9.
Pemenue
JKCIIEPUMEHTAIbHBI
X 3aJ1a4 II0 TEME
«Baxneiimue
METaJUIBI U UX
COCITUHCHHUS)

Paznmuunbie THIIBI
BBIUMCIICHUH T10
ypaBHEHUSIM
XAMUYECKHUX
peakuuii
KonTponsHas
pabota Ne 4 o
TeMe «BaxknHelue
METaJUIBI U X
COCITMHECHHUS

https://m.edsoo.ru/00ae3de8

https://m.eds00.ru/00ael1750

88

XuMus 1 310pOBbE



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

89

XumMmuueckoe
3arpsi3HEHUE
OKpYy>Karoleu
cpensl. [Tonstue o
MpeAEIIbHO
JONyCTUMOM
KOHIICHTPALIUU
Beutects (1K)
DKOJIOTHYECKHue
poOJIEMBI,
CBSI3aHHBIE C
COCIMHEHUSIMU
yriepoja, a3ora,
CEpPBI, TKEIBIX
MeTaiuioB.Poiib
XUMUU B PEIICHUH
JKOJIOTUYECKUX
npobiem

https://m.edsoo.ru/00ae4270

https://m.edsoo.ru/00ae4270

90

91

[Tepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
3JIEMEHTOB B CBETE
TEOPHUH CTPOCHUS
aToMa

3aKOHOMEPHOCTH B
U3MEHECHHUHU CBOICTB
XUMHAYECKUX

https://m.edso0.ru/00ae4270

https://scienceforyou.ru/tematicheskie-zadanija-dlja-

podgotovki-k-egje/test-na-periodicheskie-izmenenija-

svojstv-himicheskih-jelementov-i-ih-soedinenij



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-periodicheskie-izmenenija-svojstv-himicheskih-jelementov-i-ih-soedinenij
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-periodicheskie-izmenenija-svojstv-himicheskih-jelementov-i-ih-soedinenij
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-periodicheskie-izmenenija-svojstv-himicheskih-jelementov-i-ih-soedinenij

SJIEMEHTOB U UX
COETUHEHUN B
Mepuoaax u

rpynmnax

92

Crpoenue BemiecTBa
B TBEPAOM, KUJIKOM
1 ra3000pa3zHOM
cocTostHuH. Buabl
XUMHUYECKOH CBSI3U

https://scienceforyou.ru/tematicheskie-zadanija-dlja-

podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-

stroenija-veshhestv

93

Knaccudpukanus
XUMHYECKUX
peakuuii mo
pa3InYHBIM
MpU3HAKaM

https://www.youtube.com/watch?v=XUbBYGWa8p8

94

[Iporuo3zupoBanue
BO3MOKHOCTH
MPOTEKaHUs
XUMHUYECKUX
MPEBPALLECHUN B
Pa3IMYHBIX
YCIIOBHSIX Ha
OCHOBE
MpEICTaBICHUIN
XUMHYECKON
KUHETHUKHU U
TEPMOJIUHAMUKH.

95

XUMHYECKHE
peakiuu B
pacTBopax.

https://yandex.ru/video/preview/6659183738873729154



https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://scienceforyou.ru/tematicheskie-zadanija-dlja-podgotovki-k-egje/test-na-himicheskie-svjazi-i-tipy-stroenija-veshhestv
https://www.youtube.com/watch?v=XUbBYGWa8p8
https://yandex.ru/video/preview/6659183738873729154

I'mpponus conent

96

CBoiicTBa KUCJIIOT,
OCHOBaHUM U cojiei
B CBETE
MpeJCTaBICHUNA 00
3JIEKTPOJIUTUYECKON
JACCOLMAIIAN

https://yandex.ru/video/preview/10670684909918808

740

97

OKHCIUTEIIBHO-
BOCCTaHOBUTEJILHbBIE
peaxiuu.
DNEeKTPOIH3.

https://m.edsoo.ru/00adb076

98

[IpakTrueckas
paborta Ne 10.
Pemenue
AKCIEPUMEHTAIBHBI
X 3a/1a4 10 TeMe
«XUMHYECKHE
peaKuumn»

99

PesepBHBIii ypOK.
[ToBTOpEeHue
OCHOBHBIX
BOIIPOCOB Kypca

https://m.edsoo.ru/00adb33c

100

PesepBHBIil ypoOK.
[ToBTOpEeHune
OCHOBHBIX
BOIIPOCOB Kypca

101

Pe3epBHBIil ypok.
Pemrenue 3anau

102

PesepBHbIii ypOK.



https://yandex.ru/video/preview/10670684909918808740
https://yandex.ru/video/preview/10670684909918808740
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c

Pemenue 3amau

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

102

10




YUYEBHO-METO/IUYECKOE OBECITEYUEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

Epémun B.B. Ky3smenko H.E, /Ipo3noB A.A, JIlyaun B.B Xumus 9 knacc, n31atenbCTBO
«poda» M., 2021

5.Epémun B.B. COopHUK 331a4 ¥ ypaKHEHUI IO XMMHUHU: IIKOJIBHBIN Kypc - M.;000
«M3narenbckuii 1oM «OHukc2 1Bex»; OO0 «M3narenbctBo «Mup U 00pa3zoBaHUe»,
2018.

6.Epemun B.B. Ky3pmenko H.E. Hauana xumun. MI'Y 2018

PoctoB

7.EropoB A.C. Penerurop no xumuu / mox pea. A.C. EropoBa. — U3zn. 45-¢
H/J1: ®enunkc, 2020. — 762 c.

8.Epémun B.B. COopHUK 3a/1a4 ¥ yIIpa)XHEHUH IO XUMUU: IIKOJIbHBINA Kypc - M.;000
«M3parensbckuit oM «OHukc2 1Bex»; OO0 «M3gatenbctBo «Mup 1 00pazoBaHue,
2016.

9.Ky3pmenko H.E. Havana xumuu: coBpeMeHHBIN KypC JJIs MOCTYMAIOIINX B BY3bl/
Kyspmenko H.E., Epémun B.B, Ilonkos B.A. - M., | ®enepatuBHas KHUTOTOProBas

xomMmnanus, 2020.

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
1.®enepanbublii 3akoH Ne 273-D3;
2.CanlluH 2.4.4.3172-14 «CanutapHO-31UIEMHAOJIOTHIECKUE TPEOOBAHUS K

YCTPOWCTBY, COJIEPKAHUIO U OPTaHU3alUU PEKIMa pabOThl 00pa30BaTEIbHBIX



OpraHu3aluii TOMOJIHUTEIBLHOTO 00pa3oBaHusl neTeil», yTB. [loctanoBnenuem ['maBHOro

rocyJ1apcTBeHHOTO caHuTapHoro Bpada P® ot 04.07.2014 Ne 41;

3.Epémun B.B. Ky3emenko H.E, JIpo3znos A.A, JIyaun B.B Xumus 8 kmacc,
u3natenbeTBo «/Ipodar M., 2021

4 Epémun B.B. Ky3pmenko H.E, [Ipo3nos A.A, JIlynun B.B Xumus 9 knacc,
u3nareiabctBo «Ipoda» M., 2021

5.Epémun B.B. CoopHuk 3a1a4 1 ynpaKHEHUH 10 XUMUU: IIKOJIBHBIN Kypc - M.;000
«M3narenbckuii 1oM «OHukc2 1Bex»; OO0 «M3narenbctBo «Mup U 00pazoBaHUe»,
2018.

6.Epemun B.B. Ky3pmenko H.E. Hauama xumun. MI'Y 2018

PoctoB

7.EropoB A.C. Penerutop no xumuu / nox ped. A.C. Eroposa. — U3n. 45-¢
H/J1: ®enunkc, 2020. — 762 c.

8.Epémun B.B. CoopHuK 3a/1a4 U yIipa)XHEHUH TI0 XUMUU: MIKOJIBHBINA Kypc - M.;000
«M3narenbckuii oM «OHUKC2 1Bek»; OO0 «M3narenbctBo «Mup 1 00pa3oBaHHE»,
2016.

9.Ky3pmenko H.E. Hauana xumuu: coBpeMEeHHbINA KypC AJIs MOCTYMAOIINX B BY3bl/
Ky3bemenko H.E., Epémun B.B, [lonkos B.A. - M., [ ®enepaTtuBHas KHUTOTOProBas
kommnanus, 2020.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



1http://www.virtulab.net/index.php?option=com_content view=category layout=blog
1d=57 Itemid=108

2.http://www.schoolnano.ru/node/4655

3.https://chem-ege.sdamgia.ru/

4.https://chem-oge.sdamgia.ru/

5.https://scienceforyou.ru/

6.https://sochisirius.ru/obuchenie/distant

7. https://olimpiada.ru/






