PatGouasi nporpamma no yue0HOMY npeamery

xumus (8-9 kiacce)



MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XWMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMbl OCHOBHOTO 00IIIET0 00pa30BaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepanbHON paboueil MporpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi ydeOHOro npeamera « XuMush»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumuM Ja€T MpEACTaBICHUE O IENIX, OOIIel cTpaTeruu
oOy4eHHs, BOCHHUTAHHS M Pa3BUTHUA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHaBIMBaeT  00sA3aTeNbHOE IPEeIMETHOE coJiepKaHue,
IpeIycMaTpUBaET paclpeesieHue €ro Mo KiaccaM U CTPYKTYPUPOBAHHE I10
pazieliaM U TeMaM IMPOrpaMMbl MO XHMHUHU, OMNPENENACT KOJWYECTBEHHBIE H
Ka4eCTBCHHBIC XapaKTePUCTUKHU CoJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XHUMHM C Y4E€TOM  MEXKMOPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKU y4eOHOro Mpolecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeACcsieT BO3MOXKHOCTH —MpeaMeTa s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTebHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs, a TakKe TpeOOBaHUM K
pe3ynbTaTam 0O0y4eHHUs XUMUW Ha YPOBHE IeJIei N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATENIbHON JIEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XUMHUHU CIYXKUT OCHOBOU Juisi (OPMHUPOBAHUS MHUPOBO33PCHUS
o0yyJaroIierocs, ero NmpeACTaBICHUM O MaTEepPUAIbHOM EIWHCTBE MHUpPA, BAXKHYIO
poJib WrparoT (OPMUPYEMbIC XUMHEH TMPECTABICHUS O B3aWMOIIPEBPAIICHHIX
SHEPruu M 00 DSBOJIIOIUMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOIN M KOJIOTUYECKON 0€30MacHOCTH, MPoOIIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

e CrocoOCTBYET peaan3aluyd BO3MOXKHOCTEH JIJIsi cCaMOpa3BUTHS U (POpMUPOBaHUS

KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;



® BHOCHT BKJIaJ B (OPMHUPOBAHME MBIIIICHUS W TBOPUYECKHUX CIIOCOOHOCTEH
oOydaromuxcsi, HAaBBIKOB HMX CaMOCTOSITENIbHON Yy4eOHOH N1eATeIbHOCTH,
AKCIIEPUMEHTAJIBHBIX W MCCIEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KakK B
MOBCEAHEBHOM JKU3HU, TaK U B IPO(PECCHOHATBLHOM 1eITeIbHOCTH;

® 3HAKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJOCTHOIO B3MVISIIA HA E€AWHCTBO HPHUPOABI W YEJIOBEKA, SBISETCS
OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH
oOyyarommxcs;

e cnocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K IMPUPOJAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B
AKOJIOTMYECKOE 00pa3oBaHue 00ydaroIIUXCsl.

JlaHHbIE HampaBlieHUS B OOYYEHHM XUMHUHU OOECHEUYMBAIOTCS CHEHUPUKOIM
cCoJepKaHusi  yuyeOHOro TMpeAMeTa, KOTOpPBIA  SABJIAETCS  NEeAaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUHU Ha ONPENCIEHHOM dTare e€
pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAOUIMMUCS CHCTEMbl MEPBOHAYAIbHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTIAEIbHBIX 3HAYMMBIX TMOHSITUN
OPTraHUYECKON XUMHH.

CtpykTypa coaep:kaHusi MPOrpaMMbl MO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO moaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaIbIBa€TCsd U3 CHCTEMBI
MNOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUI O XUMUYECKON
peakimu. OO0e 3TU CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl MO MPUHIUILY
NOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUUECKUX MPEICTaBICHUN
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuomnueckoro 3akona J[. WM. MeHueneeBa Kak OCHOBHOTO 3aKOHaA
XUMUH;

— YUCHHA O CTPOCHHHU aTOMa U XUMHYECKOU CBsA3H,



— MpPEACTaBICHUI 00 DSJIEKTPOJIUTHYECKON [HUCCOLMALMM  BEUIECTB B
pacTBOpax.

Teopernyeckne 3HaHUSA PAcCMaTPHUBAIOTCA HAa OCHOBE OMIIMPUYECKH
MOJTy4YEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEAOBATEIHHO OT OJHOTO
YpOBHS K JApPYyroMmy, BBINONHAS (YHKIUU OOBSICHEHHS U TPOTHO3MPOBAHHS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEW INPAKTHUYECKOTO NPUMEHEHHUs U IOJYyYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHUH  CIIOCOOCTBYET  (OPMUPOBAHMIO
IPEICTABICHNS O XMMUYECKOM COCTABIISIOIIECH HayYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEMHON MpUpObl, LEHHOCTHOIO OTHOLIEHHWS K HAyYHOMY 3HAHUIO U
METOJIaM IIO3HaHUs B Hayke. M3yueHue XUMHH NPOUCXOOUT C IMPUBICYECHUEM
3HAHUI W3 paHee H3YYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpYyKaloWUid MUpPH,
«bunonorus. 5-7 knacce» u «Pu3uka. 7 Kmace».

[Ipy wu3yyeHMM XUMHMHU TPOUCXOAUT (OPMUPOBAHHWE 3HAHUW OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIBbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMBI XMMHUYECKHX
3HAHUW — Ba)KHEUIINUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKECHUM,
JOCTYMHBIX 0000IIEHNIT MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAyKH, B
MpUOOLIEHUHM K HAy4YHbIM METOJaM T[O3HaHUS MpPU M3YyYEHUU BEUIECTB U
XUMHUYECKUX peakluid, B (OpMHUPOBAHUM U Pa3BUTUU TO3HABATEJIbHBIX YMEHUN U
UX TPUMEHEHUH B Yy4eOHO-NO3HABATENbHOM U Y4eOHO-HCCIIEAOBATEIbCKOM
NEeSATEeIbHOCTH, OCBOGHHUU TNPaBWJI 0O€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
ITIOBCETHEBHOM KU3HM.

[Ipu WM3yyeHun XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUe 1eJd, KaK:

— (popMUpOBaHUE MHTEJUIEKTYaJbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATHIO PELICHUH,

CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;



— HalpaBJICHHOCTh ~ OOy4Y€HHs  Ha  CHCTEMaTHYeCKOe  MPHUOOIICHHUE
0o0yyYarommxcsi K CaMOCTOATENIbHOM IMO3HABATENbHOW AESTEILHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (OPMUPYIOIIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecIieueHue yCIIOBUM, CITIOCOOCTBYIOMUX MPUOOPETECHUIO 00YUYaIOIUMUCS
OMbITa PA3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEPCAIBHOE 3HAYCHUE JIA
Pa3JIMYHBIX BUJOB AEATEIBHOCTH;

— ¢dopmupoBanue oOmEeld (GYHKIUOHATBHOW W €CTECTBEHHO-HAYyYHOUH
rPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH U OLICHUBATh SIBJICHUSA
OKPY’KAIOLIEr0 MUpPa, UCIOJb3Ysl 3HAHUS U OMbBIT, MOJYYCHHBIE HPH H3YYEHHUH
XUMUH, TPUMEHSATh HUX MPU PEHICHWU MPOOJEM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— dopMHpoBaHWEe Yy  OOYYalOIIUXCS  T'YMAHUCTUYECKUX  OTHONICHH,
MOHMMAHUSl I[IEHHOCTH XUMUYECKUX 3HAHUW JJi1 BBIPAOOTKH HSKOJOTHMYECKHU
IIEeJIeCO00pa3HOTO0 TOBEJEHU B OBITY W TPYAOBOM JIESITEIBHOCTH B IENIAX
COXPaHEHHMS CBOETO 3I0POBbS U OKPYIKAIOIIEH TPUPOTHOM CPELBI;

— pa3BUTHE MOTHUBAIIMUM K OOYUYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOIIO U
CaMOBOCTIIMTAHUIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(uiIs M HANpaBJIEHHOCTU JaIbHEUIIEro
00yueHus.

OO0miee YKCIO YacOB, OTBEACHHBIX [JJIS HW3YYCHUS XUMHUU Ha YpPOBHE
OCHOBHOT0 00111er0 oOpa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

COAEPKXAHUE YYEBHOI'O ITPE/IMETA "XUMUA"
8 kiacc
IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS
[Ipeqmer xumun. Posib XUMHUM B )KU3HU YEIIOBEKA. XMMUS B CUCTEME HAYK.

Tena u BemiectBa. du3nMueckue CBOMCTBA BEHIECTB. ATpPEraTHOE COCTOSHUE



BemecTB. [loHsiTHE O MeToAax Mo3HAaHMS B XUMHUH. YHCThIE BEUIECTBA U CMECH.
CnocoObI pazaeneHust cMeceil.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE OdieMeHThl. CHMBOJIBI XHMHYECKUX
aneMeHTOB. [IpocThie 1 CI0XKHBIE BeIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcHUTeNbHAsT aToMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBasi 10JIsI XUMHUYECKOTO JIEMEHTA B COSMHEHHH.

KonuyectBo BemiectBa. Mosb. MomsipHas Macca. B3anmocBsizb KoMuecTsa,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHHIM.

duznyueckre U XUMUYECKUE SIBJICHHS. XUMUYECKas peakius 1 e€ Mpu3HaKu.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHE ypaBHeHHA. Kiaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHHUS, Pa3JI0KEHUS, 3aMEIICHUs, 0OOMEHA).

Xumuueckuil SKCnepumeHm:

3HaKOMCTBO C XMMHYECKOW TMOCYIOH, MpaBMWIaMHi pabOThl B TaOOpaTOpUH U
npuémMamu oOpaleHus: ¢ J1abopaToOpHBIM 00OPYIOBAHHEM, U3YUCHHE U OMUCAHUE
¢u3nYecKuXx CBOWCTB OOpa3lOB HEOPraHWYECKHX BEMIECTB, HAOIIOCHUE
¢u3nueckux (IMJIaBjI€HUE BOCKA, TasHUE JbJa, PACTUPAHHME caxapa B CTYIIKE,
KUTICHHE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpEHHE CBEUH, MPOKATHBAHUE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE Mea C KUCIOTOMN) SBIICHUH, HAOIIOIeHUE U
OMKCAaHUE TPHU3HAKOB MPOTEKAHUS XUMHUYECKHX peakIuil (pas3iiokeHue caxapa,
B3aUMOJECHCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCUAA
menu (IT) mpu HarpeBaHuu, B3auMOJIEHCTBHE Kefe3a ¢ pacTBopoM cosu Menu (11),
M3Yy4YE€HHUE CIIOCOOOB pa3leieHHus CMeced: ¢ MOMOIIbI0 MarHura, (UIbTPOBAHHE,
BbIMIApUBAHUE, TUCTULIAIMSA, XpoMaTtorpadusi, IPOBEACHUE OYUCTKH MMOBAPCHHON
coilu, HAaONIOACHWE W  ONHCAHWE  PE3yJbTaTOB  TPOBEIACHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHME MOJENeH MOJeKyI
(1IapoCTep>KHEBBIX ).

BaxHeimue npeacTaBuTe I HEOPraHUYECKHX BELECTB



Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — aneMeHT M mpocToe
BeniecTBo. HaxoxneHuwe kuciaopojga B Tpupone, (PU3MUECKHe U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenune xucimopoaa. CrocoOb
MOJIy4eHHUs] KHCIopoAa B JabOpaTOpud W NPOMBINUIEHHOCTH. Kpyrosopor
Kucnopoa B mpupojie. O30H — aJIoTpoIiHas MOIU(UKAIIHS KUCIOPOA.

TernoBoit 3 PekT XUMUYECKON peakiuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U JHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arps3HEHuE
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — sneMeHT M mpocroe BemecTtBo. Haxoknenwe Bomopona B
npupoae, (uU3MYecKkue M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnotsl u comnm.

Monsipabiil 00BEM ra3oB. PacyéTel M0 XUMUUECKUM YPaBHEHUSIM.

Odusnyueckne CBOWCTBA BOAbl. Bojga kak pactBopurenb. PacTBOpEL
HacelllleHHBIE M HEHACBIICHHBIE PAacTBOPBI. PacTBOPUMOCTH BEILIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PACTBOpPE. XMMHUUYECKHAE CBOMCTBA BOABI. OCHOBAHUS.
Ponp pacTBOpOB B IIpUpOJE U B KU3HU 4YeloBeKa. KpyroBopor BOJBI B IIPUPOLIE.
3arps3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOJHBIX BO.

Knaccudukanuss Heopranmueckux coeaunenuit. Oxcunapl. Knaccudukarus
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIe, amMQpOTEpHbIE) U
HecosneoOpasyromue. Homenknatypa okcugoB. Dusmyeckne U XUMUYECKUE
cBoMcCTBa OKCHIOB. [losTydeHre OKCUIO0B.

OcHnoBanusa. Knaccudukanuss OCHOBaHWIA: MIENOYM U HEPACTBOPUMBIC
ocHoBanus. Homenkinarypa ocHoBaHuil. dusznueckue M XUMHUYECKHE CBOMCTBA
ocHoBaHui. [TonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukauus kucinor. Homenknatypa kucinort. @usnyeckue u
XHMHUYECKHUe cBoMcTBa KucaoT. Psn aktuBHoctn MetamioB H. H. bekerosa.
IlonydeHue KHUCIIOT.

Comu. Homenknarypa coneii. @u3nueckne U XMMHYECKUE CBOMCTBA COJIEH.
ITonyuenue coien.

I'eneTnyeckas CBSI3b MCIKAY KiIaCCaMM HCOPIraHNUICCKUX COGHHHGHHﬁ.



Xumuueckuii SKCnepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COACPKAHUSA KUCIOPOAA B BO3IyXE, NOIYYEHHUE,
coOupaHue, paclo3HaBaHWE W H3YYEHHE CBOWCTB KHCIOpPOJAA, HaOII0/IEHUE
B3aUMOJICHCTBUSl BELIECTB C KHUCIOPOJAOM U YCIOBUS BO3HUKHOBEHHUS U
MpeKpaiieHusi ropeHus (moxapa), O3HAKOMJIEHHE C o00pa3lamMu OKCHUIOB U
ONHCAaHUE HX CBOWCTB, MOJY4YEHHE, COOMpAaHUE, PACHO3HABAHUE W H3yUCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMozeicTeue Bojopoaa ¢ okcugoM meau (II)
(BO3MOKHO HCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIIOAEHHE OOpa3LOB BELIECTB
KOJIMYECTBOM | MOJb, HCCIEI0BaHUE OCOOEHHOCTEW pAacTBOPEHHS BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0JIE€H PaCTBOPEHHOIO BELIECTBA, B3aUMOJACUCTBUE BOJBI C METALIAMU
(HaTpueM ®  KajibllueM) (BO3MOXXHO HCHOJIb30BAHUE BHJICOMATEPUAIIOB),
UCCEeIOBaHUEe O0pa3loB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IeHNEe U3MEHEHHsI OKPAaCKU MHAMKATOPOB B PacTBOpaxX KHUCIOT U LIEJIOUEH,
uzydyeHue B3zaumojenctBusa okcuga meau (II) ¢ pacTBopoMm cepHOUM KHUCIOTHI,
KHCIIOT C METaJllaMH, PEAKUUH HEUTpATU3alUM, IOJIyYEeHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METAJUIa IPYTHM M3 PacTBOpa COJM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 3a/Jad 1Mo Teme «BaxHeilmue Kiacchl HEOPraHUYECKHX
COCIUHEHUI».

Hepuoauyeckuint 3axkoH u Ilepumoamuyeckast cucreMa XUMHYECKHX
emeHToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKAs CBS3b.
OKHCIUTEJBbHO-BOCCTAHOBUTENbHBIC PEAKIIUN

[lepBble MONBITKM KIaCCU(PUKALMK XUMUYECKUX 3ieMeHToB. [loHsiTne o
Ipynmnax CXOJHBIX 3JEMEHTOB (LIEJOYHBbIE M IIEJIOYHO3EMENIBHBIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pPOTEepHbIE OKCUIBI
U TUJIPOKCHUJIBI.

[Tepnoanueckuii 3akoH. [leproanyeckas cuctemMa XMMHYECKHX 3JIEMEHTOB /.
N. Menneneena. Kopotkoneprnonnas U JUIMHHONIEPUOIHAS (bopMbI

[Tepunoanueckont cucrteMbl xumudeckux 3yemeHToB /. M. Menneneesa. [lepruobl



u rpynnsl. DU3NMYECKUH CMBICI IOPSAKOBOTO HOMEpa, HOMEPOB IEpUONa U
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTomnsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JIOYeK AaTOMOB IepBbIX 20 XUMHUYECKHX DJIEMEHTOB
Ilepnogmueckonn cucremsl . WM. MenneneeBa. XapakTepuUCTHKAa XHUMHUYECKOIO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckont cucreme /. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHUsl pajuyca aTOMOB XHWMHUYECKHX 3JIEMEHTOB,
METaJUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TPYIIIAM U IIEPUOAAM.

3naueHue [lepuoanueckoro 3akoHa u [lepuonnueckor CUCTEMBI XUMHYECKHUX
DJIEMEHTOB I pa3BUTHSA Hayku W npaktuku. [[. . MenneneeB — y4y€HbIM H
IPaKIAHUH.

Xumuueckass cBsa3b. KoBaneHTHass (mojisipHass MW HENOJSpHas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX MIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHHs.  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIMH.
IIponecchl OKHCIIEHHsI U BOCCTAHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuu dKcnepumenm:

u3ydyeHue oOpasloB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJEHCTBUE
TUAPOKCUJA LHWHKA C PACTBOPAMH KHUCJIOT M WIENOYEH, NMPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKLUN
(ropenue, peaklMy pas3ioKeHUsI, COSTUHEHU).

Mesicnpeomemmuule cesa3u

Peanu3anus MeXNpeaIMETHBIX CBsS3€d NpH HM3YyYEHWHM XMMHM B 8 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
IOHATHUM, TAK U IOHATUH, SABIAIOLIUXCSA CUCTEMHBIMU U1l OTAEJIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mre ecTeCTBEHHO-HAyYHbIE TOHSTHS: Hay4YHbIN (pakT, TMIOTE3a, TEOpHUs,
3aKOH, AaHaJlW3, CHHTE3, KIacCU(pUKalus, MepUOJAUYHOCTh, HaOII0EHuE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aroM, DOJIEKTPOH, INPOTOH, HEUTPOH, WOH, HYKIHUJ,

M30TONbI, PAAUOAKTUBHOCTbh, MOJIEKYJA, 3JEKTPUUYECKUN 3apsjl, BELIECTBO, TEIO,
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00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (PM3MYECKHUE BEIMYUHBI, CIUHUIIBI
M3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpacdus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE TTIOPObI, TOJIE3HbIE
HCKOTaeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

9 kJacc

BemecTBO M XMMHUYeCKasi peaKkIus

[Tepnoanyeckuii 3axoH. [lepuoanyeckas cucreMa XMMHUUYECKUX 3JIEMEHTOB /l.
N. MenpneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHMHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KalbllUsi U HX
COCIMHCHU B COOTBETCTBHMU C IIOJIOKEHHEM JJIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUIbl XUMHYECKOW CBSI3U. THUIIBI KPUCTAIIMYECKUX
PEILIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOU PEIIETKH U
BHJIa XUMHUYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHUX BEIISCTB. XUMHUYCCKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTaHUYEeCKUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Kiaccudukanus XuMU4eCcKuX peakifil 1Mo pa3IMUYHbIM MpH3HaKaM (110 YHUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(DQeKTy, Mo
W3MEHEHUIO CTEIIEHEH OKMCIICHHS XMMHYECKHX AJIEMEHTOB, IO OOpPaTUMOCTH, IO
YYacTHIO KaTajlnu3aTopa). JK30- U SHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsitTue o ckopocth XuMHUeckor peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHe 0 TOMOTeHHBIX M T€TEPOTeHHBIX
peakuusx. [lonstue o karanuse. [IoHsTHE O XUMUYECKOM paBHOBeCUU. DAKTOPBI,
BJIUSIIOIIME HAa CKOPOCTh XMUMHUUYECKOW pEaKIMd U TOJIOKEHHUE XUMHYECKOTO
paBHOBECHSI.

OKHCIIUTETLHO-BOCCTAHOBUTENILHBIE  PEAKIIMU,  JJICKTPOHHBIM  OanaHc

OKHCIIUTEJIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIMH. CocraBneHue  ypaBHEHUU
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OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMA C  HCHOJb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus NEKTPOIUTUYECKON AUCCOIUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
KaTtnonsl, annonsl. MexaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BHUIAAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu oHHOTO OOMEHA. Y CJIOBHS MPOTEKAHUSI PEAKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakiuil. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE MPEACTaBICHUNA 00 AICKTPOITUTHYCCKON
nucconuanvu. KauectBeHHbIe peakin Ha MOHbL. [[oHSATHE O TMAPOIIU3E COIEH.

Xumuueckuu dsxcnepumenm:

O03HAKOMJIEHUE C MOJEIAMH KPUCTALIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB M HEMETauloB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIICIOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUUYECKOW peakiuu
OT BO3JCUCTBUS PAJNIMYHBIX (PAKTOPOB, MCCIENOBAHUE JJIEKTPOIPOBOJIHOCTU
pacTBOpPOB BENIECTB, Mpollecca AUCCOIUAIMA KHUCIOT, IIeJoued H  CcoJieH
(BOBMOXHO  HMCHOJIb30BAHME  BHUAEO MATEPHUAIIOB), TMPOBEACHUE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ MPU3HAKU  MPOTEKaHUS  peakiuii  HOHHOro  OOMeHa
(oOpa3zoBaHue ocajaka, BblIEJIEHUWE Tas3a, oO0pa3oBaHHWE BOJbI), OIbITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakiuu pasyioKEHUs, COSMHECHUS), paclo3HaBaHUE HEOPTaHMYECKUX
BEIIECTB C TIOMOIIBID KAYECTBEHHBIX pEAaKIMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTanibl 1 MX coeIMHEHUST

OO6mrast xapakTepucTHKa TaloreHoB. (OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOMCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMHMUYECKHME CBOWCTBA Ha TMpUMEpEe  XJopa
(B3auMOJENCTBHE C METallaMH, HEMETaulaMH, WIeJoYaMu). XJIIOPOBOJOPO/I.
ConsiHast KHCIIOTa, XMMUYECKHE CBOMCTBA, INOJy4YEHUE, NPUMEHEHHE. [lericTBue
XJOpa W XJIOPOBOJOPOAA HAa OPraHW3M 4YeJIOBEKAa. BakHeWlne XJIOpUIbl U HX

Hax0JICHUE B MIPUPOJIE.
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O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHune u (GU3NYECKUE CBOMCTBA
IIPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CBOMcCTBa cepbl. CepoBOOpO, CTpoeHue, (pU3NYECKUe U
XUMUYECKUE CBOMCTBA. OKCHIIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, (QuU3MUECKHMe M XUMHUYECKHE CBOWCTBa (00mMe Kak
MpEICTaBUTENS Kjlacca KHUCIOT M CHEelU(PHUYEecKHe). XUMHUYECKHE pPEaKIIHH,
JeKallre B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOJMYy4YeHUsI CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COM CEpHOM KUCIIOTHI, KAUECTBEHHAs! peaKkus Ha
cynb(dar-uoH. HaxoxneHue cepbl U €€ COCAMHEHW B NpHpPoAE. XUMUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEHl Cpenbl COEIMHEHUSMU cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IIPEAOTBPAIICHUS.

OO6mass xapakTtepucTtuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIECHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
(du3nueckre u XuMHuecKre cBoiicTBa. KpyroBopot azora B npupoae. AMMHUaK, ero
(puznyeckue u XMMHYECKUE CBOMCTBA, NoJyuyeHue U npuMeHenre. Coinu aMMOHuS,
X QU3NYECKUEe U XUMHUUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MOoJIyueHHe, (PU3NYECKUEe M XUMHUYECKUE
cBoiicTBa (0OLIME KaK TPEACTaBUTENs Kjacca KUCIOT U chenupuyeckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHUSI B KayeCTBE MMHEpaJbHBIX
yoopenuil. XuMHuecKkoe 3arpsi3HeHUE OKpYKarolle cpeiibl COeIMHEHUsIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukanuu docdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaoTa, GU3NIECKHEe B XUMHUICCKHE CBOMCTBA,
nosiyuenue. Mcnonbp3oBanue pocdaroB B kauecTBE MUHEPAIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka 31emMeHTOB [VA-rpynnbsl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTepHble  CTENEHU  OKUCJICHHA.  YTJIEepoH,  ajuIOTPOIHBIC
MOAU(UKALIUK, PACHPOCTPAaHEHUE B MpHUpojae, (U3MYEeCKHe U XUMHYECKUE
cBoiictBa. Ancopouus. KpyroBopot yriaepona B mpuponae. OKCUIBI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JEWCTBUE Ha IKUBBIE OPraHU3MBI,
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MOJIyYeHHE U TMPUMEHEHHE. DKOJOTHYECKHe MpOoOJEeMbl, CBSI3aHHBIE C OKCHAOM
yraepona (IV), rumoreza r17100ambHOTO TMOTEIICHUS KJIMMAaTa, TapHUKOBBIA
ahdexT. YronbHas KucaoTa U €€ Cou, UX (PU3NYeCKue U XMMUYECKHUE CBOMCTBA,
MojayuyeHrue U mpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIIUICHHOCTH M CEIHCKOM
XO35IUCTBE.

[TepBoHavyaIbHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBAX KaK O COCTMHCHUSIX
yraepoja (MeTaH, 3TaH, TUJIEH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojb, NPHUPOAHBIA Tra3, HePTb),
MPOJYKThl UX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBILIIEHHOCTH.
[TonsiTHe 0 OMOJOTUYECKU BaXKHBIX BEILIECTBAX: JKUPaX, O€NKaX, yriieBoJax — U UX
poi B KHM3HM 4YeJoBeKa. MarepuasibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COEIUHEHUM.

Kpemunii, ero ¢Qusmyeckne #u XHUMHYECKHE CBOWCTBA, TMOJyYECHUE W
npuMmeHenue. CoenuHeHuss KpeMHHsi B mpupoje. OOuiue mnpeacTaBlieHus 00
okcune kpemaus (IV) n kpemaueBoi kuciore. CHIMKAThI, UX HCIIOJIb30BaHUE B
OBITY, B IIPOMBIIIJIEHHOCTU. BaxkHelilne CTpouTeNbHbIE MaTepHayibl: KePaMHUKa,
CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 MCMOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuil oxcnepumenm.

U3y4eHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJI-UOHBI U HAOIIOJCHUE TIPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaKarolue (PU3NYECKUE M XUMUYECKHE CBOMCTBA
rajoreHOB M HUX COEJUHEHUI (BO3MOXHO MCIOJIb30BAHUE BHIEOMATEPHANIOB),
O3HAaKOMJIEHHE C oOpa3naMu XJOPUAOB (TaJOr€HUJIOB), O3HAKOMJICHHE C
obpasraMu  ceppl M €€  COCAUHECHUSIMU  (BO3MOXKHO  HCIIOJB30BaHUE
BUIEOMATEPUATIOB), HAOIIOICHHE TIpollecca OOYTIMBaHUS caxapa Mo JCUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOThI, M3y4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHON CEPHOU KUCIIOTHI, MPOBEICHNE KAaUeCTBEHHON peaKiuy Ha Cybdar-
WOH W HaOIo/IeHne TpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHWE ¢ (PU3nYecKuMu
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cBoiicTBaMu a3oTa, (ochopa M UX coeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yAOOpEHUH, MOIydeHuUE,
coOupaHue, pacrno3HaBaHHE€ M U3YYCHUE CBOMCTB aMMHaka, TMpPOBEICHUE
KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdaT-HoH U M3yUYeHHE MPU3HAKOB
MX IIPOTEKAHMsI, B3AMMOACHUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3Yy4YEHUE Mozenein
KPUCTAINTMYECKUX pemETOK anmasza, rpadura, QysiepeHa, O3HAKOMIIEHHE C
IpoLIecCOM  aJCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPONCTBOM MPOTUBOras3a, MojyueHue, cOOUpaHue, paclio3HaBaHUE W U3y4YEHHUE
CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJICHHE KAUYECTBEHHBIX PEAKIMil Ha KapOOHAT U
CUJIMKAaT-UOHbl W U3YYCHHE I[PU3HAKOB MX IIPOTEKAHHUs, O3HAKOMIICHHE C
NPOAYKIIMEN CHJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHele HEMETAIUTBI U UX COCTMHEHUS.

MeTtajuibl 4 MX COCAMHEHMS

OO6mras xapakTepUCTHKAa XUMHYECKUX AJIEMEHTOB — META/VIOB HA OCHOBAHUU
UX T1oJiokeHuss B lleproanueckoi cucreMe XHUMUYECKHMX dJeMeHTOB /I,
N. MenneneeBa u ctpoeHuss atomoB. CTpoeHHE METAILIOB. MeTannuyueckasi CBSI3b
U METAUIMYECKAs KPUCTAUIMYECKAS] PpEIIETKA. OJJIEKTPOXUMHUYECKUU  psif
HanpsHDKeHU MeTaoB. Ou3nyeckue U XUMUYECKHUe CBOMCTBa MeTayioB. OOmue
CHoCOOBl MOdy4YeHus: MeTawioB. lIoHsATHME O KOpPpO3UHM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl X OT Kopposuu. CruiaBel (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY U TIPOMBIIINIEHHOCTH.

[[lenounsie MeTaiuibl: nojioxkeHue B llepuoguueckoil cucTeMe XMMHUYECKUX
snemenToB [[. M. MenaeneeBa, CTpOEHHE WX aTOMOB, HAXOXJICHUE B IPHUPOJE.
duznveckrue U XMMUUYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U kaiaus). OKCUIbI U
TUJIPOKCUABI HATpusd W Kanusa. [IpuMeHeHue MIeNOYHbIX METauIOB W HX
COCIMHEHU.

IllenouyHO3eMENIbHBIE METaAJIbl MarHuid W KaJbIUM: IOJOKCHUE B
Ilepnognueckon cucreme xumuyeckux sneMeHToB [[. M. MenneneeBa, cTpoeHue

HNX aTOMOB, HAXOXKJICHUC B ITPHUPOJIC. du3nuecKkue 1 XMMHUUECKHE CBOMCTBA MarHus
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U Kanpuuda. Baxseiilive coeauHEHHs Kaiblus (OKCUI, TUIPOKCHA, COJIH).
JXécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AmromuHui: onoxenue B [leprnoanueckoil cucTteMe XMMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpO€HME aroMa, HaxoxzacHue B mpupone. dusnueckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUSA. AMQOTEpHbIE CBOMCTBA OKCHAA U THIPOKCHIA
ATIOMHUHUSL.

Kenezo: nmomoxenne B [leproandeckor CUCTEME XUMHAYECKHUX 3JIEMEHTOB /I,
N. MenpeneeBa, CTpOEHHE aToOMa, HAXOXKJIEHHE B mpupoae. Dusnmyeckue u
XUMHUYECKHE CBOICTBa kene3a. Okcuabl, ruipokcuabl U conu xkenesa (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJYyUYCHHE.

Xumuueckuil sxcnepumenm:

O3HAaKOMJIEHWE ¢ 00pa3laMud METaUIOB M CIUIaBOB, UX (PU3HUECKUMU
CBOMCTBaMM, M3YYEHHE  PE3YJbTATOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAECMCTBHS OKCHJA
KaJIbLIMSI U HATpUsl C BOJOM (BO3MOXKHO MCIOJB30BAHHE BHJIEOMATEPHAIIOB),
UCCIICJOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KHUCIOPOJe
(BO3MOKHO ~ HCIOJB30BAHME  BUAEOMATEpUATIOB), MPU3HAKOB  MPOTEKAHUs
KauEeCTBEHHBIX PEAKLIWM HA WOHBI: MarHus, KaJbLWs, ATIOMUAHHUS, [IMHKA, XKEIe3a
(IT) u xeneza (I11), menu (1), HaOarOAEHUE M OMTUCAHUE TIPOIIECCOB OKPAIIMBAHUS
IJJaMEHU HWOHAMHU HaTpHsl, Kajdus W KaiblMs (BO3MOXXHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB MMAPOKCHAA aTIOMUHUS
Y TUJPOKCHUJIA IIMHKA, PELICHUE KCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxuelue
METAJIJIbl U KX COCIUHEHHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa n marepuanbl B IIOBCEIHEBHOM JKM3HM 4YeJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuil B ObiTy. IlepBas momMomib mnpu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XVWMHUYECKOE 3arpsA3HEHUE OKpY’Kalollel cpennl (MpenenbHas AOIyCcTUMas
KOHIleHTpanus BeiecTs, aanee — [1JIK). Posb xuMuu B pelieHH 3K0JI0THYECKUX

npoOsem.
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Xumuueckuil SKCnepumMeHm:

M3y4eHHe 00pa3lloB MaTepHalioB (CTEKJIO, CIUIaBbl METANIOB, MOJUMEpPHBIC
MaTepuabl).

Meorxcnpeomemmnule cesazu

Peasmmszannst mMexnpeaMeTHBIX CBA3EH NP M3YYEHHH XMMHMM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX
MOHSTUM, TaK U TIOHATUHN, SBJSIOUINXCS CUCTEMHBIMHU JJISI OTJEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO11ue ecTecTBEHHO-HAyYHbIE MOHATHS: HAay4HbIH (akT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MEepUOAUYHOCTh, HAOIIOACHHE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEIb, SBJICHHUE, IMaPHUKOBBIN
3 PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszuka: Marepusi, aToM, OJIEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIU],
U30TOIbl, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsii, MPOBOJHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEILECTBa, ra3, pacTBOpP, paCTBOPUMOCTh, KpUCTAJIINYECKast
peméTka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHUSI, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COITHIIE.

buonorusa: ¢orocunTes, apixanue, Omocdepa, sKocMcTEMa, MUHEpAIbHBIC
ynoOpeHusi, MUKPOIJIEMEHThI, MAKPODJIEMEHTHI, ITUTATEIIHHBIC BEIIECTBA.
['eorpadusi: atmocdepa, ruapocdepa, MuUHEpaybl, TOPHBIE MOPOAbI, MOJIC3HBIC
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
MNPEAMETA "XUMUA"

JIHHHOCTHBIE PE3YJ/IbTAThHI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS TPOrpaMMBI  OCHOBHOTO  OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4YeHHS XMMHMHU B €IMHCTBE Y4eOHON u
BOCTIMTATEIILHON IEATEIHLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHUCKAMU

COOUOKYIIbTYPHBIMU MW JYXOBHO-HPABCTBCHHBIMHW LCHHOCTSAMH, IIPHUHATBIMU B

16



oOIllecTBe MpaBUIaMH M HOPMaMU TOBEJACHUS M CIIOCOOCTBYIOT IIpolieccaM
CaMOITO3HAaHUSsl, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE  pe3yJbTaThl  OTPaXXAlOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3WTHUBHBIX IIEHHOCTHBIX OpHUEHTAlUA W
pacIIMpPEHUE OMbBITA ICSITETBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOILIEHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4dHOMY HACJICAWIO0, TOHWMAaHWs 3HAYEHHUS XWMHUYECKOM HAyKH B >KU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BJIAJeTh JOCTOBEPHOM HH(popmMaruen o
MEePEIOBbIX JIOCTMXKEHUSIX U OTKPBITUAX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHMSA:

MPEJCTABICHUS] O COIMAJIbHBIX HOpPMax U TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUI B KOJUIEKTUBE, KOMMYHHUKATHBHONH KOMIIETCHTHOCTH B OOIIICCTBEHHO
MOJIE3HOM,  y4eOHO-HCCIENOBATEeIbCKOM, TBOPYECKOM M JAPYTHX  BHAAX
JEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOH COBMECTHOM ACSATEIBbHOCTH IpHU
BBITIOJTHEHUM Y4YEOHBIX, TO3HABATEIbHBIX 3aJ]a4, BBIIOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX POCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
U B3aUMOIIOMOIIM B TIpOIleCCe DITOM YYCOHOM NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TIOBEJEHUE M TIOCTYNKM CBOMX TOBApUIIEH C MO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUSI TIOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW peakiluw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLIME
OCHOBY JIJIs TIOHUMAaHUSI CYIIHOCTH HAayYHOW KapTUHBI MHUpa, TPEACTaBICHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHBBI, HallPaBJIEHHbIE Ha MOJyYeHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHHS HAOJFOMaeMbIX TIPOIECCOB U SIBIICHUH,

MO3HABATENbHON, MH(GOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIIE
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HABBIKOB CaMOCTOSTENbHOM paboThl C Yy4eOHBIMU TEKCTaMM, CIPaBOYHOMN
JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYCCKUMHU CpEJACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYeHHMIO M TIO3HAHHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTP K  CamMO0Opa3oBaHUIO, TPOCKTHOM U  HUCCIEN0BATENbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHHUS B
JlajabHEHIIeM;

4) popMHupOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE I[EHHOCTH >KM3HH, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKMA Ha 370POBBIA 00pa3 >KM3HH, OCO3HAHHME IMOCICACTBUI U
HEMPUATUE BPEIHBIX NMPUBBIYCK (YIOTPEOJICHUS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIUMOCTH  COOJIOJICHUS] TpaBuUi OE€30MaCHOCTA TMpU  OOpallleHHH ¢
XUMUYCCKIMH BEIIECTBAMH B OBITY U PEaTbHON KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUIECKOMY M3YYEeHUIO TIpodeccuii u Tpya pa3IndHOro poja,
yBaXEHUE K TPyAy W pe3yibTaTaMm TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWHA TI0 XWUMHWH, OCO3HAHHBIA BHIOOD
WHIUBUyIbHON TPAeKTOPUHU TPOAOIKEHUS 00pa30BaHUs C YIETOM JTUIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHENTHONW TPO(hEeCCHOHATEHON ASATEHPHOCTA U PA3BUTHS HEOOXOAUMBIX YMCHHUM,
TOTOBHOCTH aJalTUPOBATHCS B MPOGhEeCCUOHATBHOM CPEJIE;

6) 3K0JOrHYecKOro BOCIIMTAHUS

AKOJIOTMUYECKU I1eJecoo0pa3HOe OTHOIIEHUE K TMPHPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAaHUS, IOHUMAaHUE LIEHHOCTU 3[J0POBOTO U
O0e3zonmacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3NIECKOMY M TICHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOICHHUS
mpaBuiI 6€30MacHOTO MOBEICHHUS MTPU PabOTE C BEMIECTBAMU, a TAKKE B CUTYaIHIX,
YTPOKAIOUTUX 3I0POBBIO U )KU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHWSI, MOJTy4aeMble TIPH H3YYCHHH XUMHH, IS

peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOIIEW IPUPOIHON CPENOU, JJIsl TOBBIIEHNUS
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YPOBHSI  DKOJOTMYECKOM  KyJIbTYpPhl, OCO3HaHUS TJIOOATLHOTO  XapakTepa
AKOJIOTMYECKUX MNPOOJIEM M MyTeW UX PEIICHUS MOCPEICTBOM METOJIOB XUMUU,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHHKATUBHOW U COLUAIBHOM MTPAKTHUKE.

METAIIPE/IMETHBIE PE3Y/IbTATHI

B cocraBe MeranpeIMETHBIX pE3yJIbTAaTOB BBIACIAIOT 3HAYMMBbIC IS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIIEHAyYHbIE TMOHATUSA (3aKOH, TEOpHs,
NPUHIIUI, TUIIOTE3a, (aKT, CUCTeMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUW W3 ITUX MPeIMETOB (OPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU
HAy4YHOW KapTHUHE MHpa, U YHUBEpCaJbHbIC yUeOHbIE NEUCTBUS (I103HABATEIbHbIE,
KOMMYHUKAaTUBHBIE, PETYJSITUBHBIE), KOTOpbIE oOOecneynBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4EOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA

ba3oBble Jornyeckue 1eicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILICHUSI MPU OCBOEHUU
3HaHUMU: PACKPBIBATH CMBICI XUMHUYECKUX MOHSATUM (BBIACISITH WX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU TOHSITHSMH), HCIIOIH30BAThH
MOHATUS JIJIs1 OOBSICHEHUS OT/CIBbHBIX (DAaKTOB U SIBJICHUH, BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIUU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX PEAKIUH,
yCTaHABIMBATh TMPUYNHHO-CIICJICTBEHHBIE CBS3U MEXKIY OOBEKTaMHU H3y4UCHHS,
CTPOUTH JIOTUUECKUE PACCYX JeHUs (MHIYKTUBHBIC, ACAYKTUBHbBIC, IO aHAJIOTUH),
JieJaTh BBIBOJIbI M 3aKJIFOUYEHUS;

yMEHHUE TPUMEHSATH B TMpoOllecCe TO3HAHUS TOHATUSA (NIpeAMETHbIE U
METanpeIMETHbIC), CUMBOJIMYECKHE (3HAKOBBIC) MOJIENN, UCTIOJIb3yeMbI€ B XUMUU,
peoOpa30BbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ DJIeMEHTa), XUMHudeckas ¢GopMmysia W ypaBHEHUE
XUMUYECKON PEaKIuu — MPU PEIICHUHN Y4eOHO-TIO3HABATENBHBIX 337a4, ¢ YIETOM

9THUX MOACIIBbHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJEATE W XaPAKTCPU30BATH CYHICCTBCHHLIC
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NPU3HAKH U3YYaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMHUUYECKUX PEaKLUid,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBS3H WU
POTHUBOPEYHS B U3YYAEMbIX MPOIECCAX U SIBICHUSIX.

Bba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKXKe€ B KauyeCTBE OCHOBBI i (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXICHMUIA;

OpUOOpPETeHHE OIbITa MO IJIAHUPOBAHHUIO, OpPraHU3allud W MPOBEACHUIO
YUYEHHYECKUX DSKCIEpPUMEHTOB, YMEHHE HaOloJaTh 3a XOJOM Ipollecca,
CaMOCTOSITENIbHO TIPOTHO3UPOBATh €r0 Pe3yNbTaT, (OpMyIUpoBaTh 0OOOIIECHUS U
BBIBOJIbI IO Pe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMSI, COCTABIATh OTUET
0 MPOJIeJIaHHOM padoTe.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpATh, AHAJU3UPOBATH W HWHTEPHPETUPOBATH HH(OOPMAIUIO
pa3IMYHBIX BUIOB M (DOPM MpeACTaBICHUS, MOIYyIaeMyl0 U3 Pa3HBIX NCTOYHHUKOB
(Hay4yHO-TIONYJIApHAsl  JIUTEpaTypa XHUMHUYECKOTO COJAEpKAaHMs, CIPaBOUYHbIC
nocobusi, pecypcsl VHTepHeTa), KpUTHUECKH OIICHUBATh MPOTUBOPEUYHBYIO U
HEJIOCTOBEPHYIO0 UH(POPMAIIHUIO;

YMEHHE TPUMEHSATh PA3JIMYHbIE METOJbl U 3allpoChl MpPU MOHCKE U 0TOOpe
WH(POPMALIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 ONPEEIEHHOIO TUIIA, TPUOOPETEHUE OIBITA B
o0JacTl HUCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHHUE KYJTbTYPOW aKTUBHOTO HCIIOJIb30BaHUS PA3IMYHBIX TTIOMCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BHIOMpAaTh ONTUMATIBHYIO (pOopMy MpeCcTaBICHUS HHPOPMAIIUUA U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jadydl HECJIOKHBIMH CXEMaMH, JAHarpaMMaMu,
apyrumu ¢popmamu rpaduKu U UX KOMOUHAIUSIMU;

YMEHHE HCIOJNb30BaTh W aHAJIM3UpOBaTh B Ipoliecce Yy4dyeOHOW U
MCCIICZIOBATENILCKON NIEATEeIHPHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIICTBAa M TPAHCIOpPTAa HAa COCTOSHUE OKPY’KAIOLIEH NPUPOAHOMN
CpEIbl.
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KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHS 3a/JaBaTh BOMNPOCHl (B XOJe Jauanora W (Wiau) JUCKYCCHM) TIO
CyumiecTBy  oOCyXJaeMol  TeMbl, (OPMYyJIHMPOBATb CBOM  IPEAJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHHS  IPEACTABIATh  IOJYYEHHBIE  PE3YyJbTaTbl  IIO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh IPE3CHTALUI0
pE3yNbTAaTOB BBHINOJHEHHUS XUMHYECKOIO JKCIIEpUMEHTa (JJaODOpaTOPHOIO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO ITPOEKTA);

YMEHHUsSI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM
[IO3HABATEIIbHOW WM MCCJIEAOBATEIbCKOW  NIESITENBHOCTH  IIPU  PELICHUHU
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE YyuyéTa OOIIMX HHTEPECOB M COIVIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbDY, KOOPJAWHALUSA
COBMECTHBIX JEHCTBUM, ONPENCIICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PerysiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSITENIBHO OIPEAENATh LEJH JEATEIbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO
NeSATEeIbHOCTh, BIOUPATh Hanbosee 3(PpPeKTUBHbIE CIIOCOOBI pelieHUsl YYeOHbIX U
NO3HABATENIBHBIX 33/Ja4, CaMOCTOSITEIbBHO COCTaBJATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIA  AJITOPUTM  JIEMCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4ETOM
MOJyYEHUS] HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO PE3YJIbTaTa 3asBJIICHHON LIEJU, YMEHUE
MCIIOJIb30BaTh U AaHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIOBUHU 3aJaHUN.

IIPE/IMETHBIE PE3YJ/IBTATHI

B cocraBe mnpeaMETHBIX PE3yJIbTaTOB IO OCBOEHUIO 00SA3aTENIBHOIO
collepKaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepalibHOM padodeil mporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarOIIMMMCS Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
nercTBull, crnenuduueckue g OPEAMETHOM 001acTH  «XUMHS», BHJbI
NEATEABbHOCTH IO  MOJYYEHUIO HOBOTO  3HAaHWS, €ro HWHTEpHpEeTaluy,

Hpeo6pa30BaHm0 U IPUMCHCHHIO B PA3JIMYHBIX y‘-IGGHBIX H HOBBIX CUTyallUsX.
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K koH1ly 00yueHus B 8 ki1acce npeamMeTHbIe pe3ysbTaThl Ha 06a30BOM YpOBHE

JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLUXCS YMEHHIA:

¢ PpPaCKpbIBaTb CMbICII OCHOBHBIX XHMHNYCCKHX TTOHSITHI: aToM, MOJICKYJIA,

XUMHUYECKUH JJIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT U HEOAHOPOAHAsI), BAJICHTHOCTh, OTHOCUTEIbHAs aTOMHas H
MOJICKYJISIpHAsE Macca, KOJWYECTBO BeEIIeCTBa, MOJb, MOJSpHas Macca,
MaccoBas JOJIsI XMMHUYECKOTO 3JEMEHTa B COCIWHCHHH, MOJIIPHBIA OOBEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, JJICKTPOOTPUIIATEILHOCTh, CTEICHB
OKHCIICHMS, XHMHUYECKas peakmus, KiIacCupUKaAIMg PEaKIUi: peaKInu
COCIMHEHUS, PEaKIUU Pa3IOKEHUs, peaKlMd 3aMEIIeHUs, peakiuu oOMeHa,
9K30- M DHJIOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3(PhEeKT peakiuu, Sapo aToma,
AJICKTPOHHBIN CJIOW aToMa, aTOMHas OpOWTallb, PaguyC aToMa, XUMHUYecKas
CBSI3b, MOJIApHAsi M HEMOJSpHAs KOBAJIEHTHAsl CBsI3b, MOHHAS CBS3b, HOH,
KaTMOH, AaHWOH, pacTBOpP, MaccoBas JOJs BemiecTBa  (MPOIEHTHAS

KOHLIEHTpaIus) B pacTBOPE;

HILTIOCTPUPOBATE B3ANMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSITUHN U IIPUMCHATD

OTHU IOHATHA IIPU OITMCAHUHN BCIIICCTB U UX npeBpameHI/Iﬁ;

UCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJICHUs (hOPMYI BEUIECTB U

YPaBHEHUN XUMUYECKUX PEAKIUM;

OTpEENATh BaJEHTHOCTh ATOMOB D3JEMEHTOB B OWHApHBIX COCAUHEHMSIX,
CTENEHb OKUCJIEHUS 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAIIC)KHOCTh
BEUIECTB K ONpEACNEHHOMY KJaccy COEIMHEHUH 1o Qopmynam, BUJ

XUMHUYECKOM CBSI3U (KOBaHeHTHaSI )51 I/IOHHaSI) B HCOPTaHUYCCKHUX COCANHCHUAX

packpeiBath  cMbicn  Ilepuomnueckoro  3axkona J[. . Menneneena:
JEMOHCTPUPOBATh  MOHMMAaHWE TMEPUOJUYECKON  3aBUCHMOCTH  CBOWCTB
XUMUYECKUX DBJEMEHTOB OT HX moJyiokeHus B Ilepuogmueckoid cucreme,
3aKOHOB COXpPAHEHUs MAacChl BELIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-

MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOraapo;
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OMHUCHIBaTh U XapaKTepu3oBaTh TabmuuHyo ¢opmy [lepuoanueckoit cucteMsl
XUMUYECKUX 3JEMEHTOB: pa3nyaTh MOHATHS «rJaBHas mnoArpynna (A-
rpynmna)» u «nodounas noarpynna (b-rpynmna)», maneie u 60JbIINe MEPUOIBI,
COOTHOCUTh O0O3HAu€HUs, KOTOpble MMEIOTcs B Tabiuue «llepuognueckas
cucremMa xumudeckux oneMeHtoB J[. WM. MenaeneeBa» C 4YHMCIOBBIMU
XapaKTepUCTHUKaMH CTPOEHUSI aTOMOB XMUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsf

sgapa, O6HICC YUCJIO 3JICKTPOHOB H PACIIPCACICHUC UX I10 3JICKTPOHHBIM CJ'IOiIM);

KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHThl, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKUE PeaKLUH (110 YKCIIy U COCTaBY YYaCTBYIOUIUX B PEAKLMU BEILECTB,

110 TerioBoMy 3 deKry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUUYECKHE CBOMCTBA BEILECTB
pPa3JIMYHBIX KJIACCOB, MOJATBEPXKIAsl OMUCAHHUE NPUMEPAMU MOJEKYJSIPHBIX

YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTrHO3HUPOBATH CBOMCTBA BCIICCTB B 3aBHCHMOCTH OT HX Ka4CCTBCHHOIO
CcoCTaBa, BOBMOXHOCTH NPOTCKAHUA XUMHWYCCKUX npeBpameHHﬁ B pa3IMYHBIX

YCIOBUSIX;

BBIYHUCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O M MOJISIDHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEeHTa 1Mo (hopMyJie COSTUHECHHS, MaCCOBYIO
JIOJTI0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON
peaKIuu;

NPUMEHSTh OCHOBHBIC OIEPAIlMM MBICIUTEIBHOW NEATEIbHOCTH — aHaIW3 M
CHHTE3, CpaBHCHHE, O0O0OIIECHHE, CHUCTEMAaTH3allhio, KIacCH(pHUKAIIIO,
BBISIBJICHUE TIPUYUHHO-CJICICTBCHHBIX CBSI3€M — JUISI HM3yYCHUS CBOWCTB
BCIIECTB U XUMHUUYECKHX PEaKIMK, €CTECTBCHHO-HAYYHBIC METObI TIO3HAHUS —
HaOJIIOJICHUE, W3MEPCHHE, MOJICIIMPOBAHKUE, DJKCIIEPUMEHT (pCaIbHBIA M

MBICJICHHBIN);

CJIeIOBaTh MpaBWJaM IMOJIH30BAHUS XUMUYECKOW TOCYI0M M J1abOpaTOpHBIM
o0opyqoBaHMEM, a Takke TmpaBuwiamM oOpalieHusi ¢ BellecTBaMU B
COOTBETCTBUHM C WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYIECKUX
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OMBITOB MO TMOJYYEHUI0O U COOMpaHMIO ra3000pa3HbIX BELIECTB (BOIOpOJA U
KHUCJIOpOoAa), MPUTOTOBICHUIO PACTBOPOB C OMPEAEIEHHON MaccOBOHM J0yeit
pPacTBOPEHHOTO  BEUIECTBA, IUJIAHUPOBaTh W MPOBOAUTH  XUMHUYECKHE
AKCIIEPUMEHTHI 110 PAaCIIO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MTOMOILBIO

WHANKATOPOB (JakMyc, (eHondTaaerH, METUIOPAHK U IPYTHE).

K xoHIiry o0yuenus B 9 kij1acce nmpeaMeTHbIC Pe3yJIbTaThl Ha 6a30BOM ypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:
® pPacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IMOHATUN: XUMUYECKHHA DJIEMEHT,
aToOM, MOJIEKYJia, MOH, KATHOH, aHUOH, [IPOCTOE BEIIECTBO, CII0KHOE BEUIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPULIATEIILHOCTb, CTEIIEHb OKHUCIICHMS, XUMUYECKas
peakuus, XMMUYECKas CB3b, TEIUIOBOM 3(PEeKT peakuuu, MoJib, MOJSIPHBIN
00BEM, pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOJUTHI,  BIEKTPOJIUTHYECKAS
AUCCOLMAIMs, peakUMd HMOHHOrO OOMEHa, Karalau3aTop, XUMHYECKOoe
paBHOBecue, oOOpaTUMble M  HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIMM, OKHUCIHUTENb, BOCCTAHOBUTEINb, OKHUCIEHUE U
BOCCTAQHOBJICHHE,  aJUIOTPONHUs,  aM(OTEPHOCTb,  XUMHUYECKas  CBA3b
(xoBayieHTHAas, MOHHAs!, METAJUIMYECKAs), KpUCTAJUIMYECKas peéTKa, KOppo3us
METAJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW PEaKLMH, MPEAEIBHO AOIMYyCTUMAs

koHueHTpanus [[JIK BemecTsa;

¢ MHMUIIOCTPHUPOBATH B3aUMOCBA3b OCHOBHBIX XHMMHUYCCKUX MOHSITUU U IMPUMCHAITDH

OTHU IIOHATHA IIPHU OIMMCAHUMN BCIICCTB U UX HpeBpaHleHI/Iﬁ;

¢ JHCIIOJIb30BATh XUMHUYCCKYIO CUMBOJIMKY JIJISI COCTABJICHUA (bOpMy.TI BCIICCTB U

YPaBHEHUN XUMUYECKUX PEAKLUM;

® ONpPEACIATh BAJICHTHOCTh U CTEICHb OKUCIICHUS XUMMUYECKUX DJIEMEHTOB B
COCAUMHEHUAX  pA3IMYHOIO  COCTaBa, [PUHAMICKHOCTH  BELIECTB K
onpenenéHHOMY KJIacCy COeIMHEHHM Mo (opMyiiaMm, BUJ XMMHUYECKOW CBSI3U
(koBaJieHTHasi, MOHHAs, METaJUIMYeCcKasi)) B HEOPraHMYECKUX COCIUHEHUSX,

3apsi[ MOHA MO XUMHUYECKOU (opMmysie, XapakTep Cpelbl B BOAHBIX PacTBOpPax
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HCOPraHn4ecCKux COCHHHCHHﬁ, THIIL KpHCTaHHI/I‘lCCKOﬁ peﬂléTKI/I KOHKPETHOTO

BEILIECTBA;

packpbiBath cMmbica [lepuommueckoro 3akona J[. UW. MengeneeBa wu
JEMOHCTPUPOBATH €TI0 MOHUMAaHUE: OMKUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO
dbopmy Ilepuoandeckoit CUCTEMbI XMMUYECKHUX 3JIEMEHTOB: Pa3inyaTh MOHSATHUS
«rnaBHasg noarpymnmna (A-rpynnma)» u «mnobounas noarpynna (b-rpymma)y,
MaJjible U OOJIbIIIUE TIePHUOAbl, COOTHOCUTh 0003HAUYEHHUS, KOTOPhIE UMEIOTCS B
MEePUOANYECKON TaOIUIe, C YUCTOBBIMU XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB W 3apsij siapa, oOllee YKCIIO SJIEKTPOHOB U
pacripesieieHde HWX IO  3JeKTPOHHBIM  CJIOSM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB 3JIEMEHTOB M WX COCAUHCHUU B
MpeJiesiax MallblX MEPUOJOB M TJABHBIX MOATPYNI C YYETOM CTPOCHHS HX

aTOMOB,

KJIACCU(PUIIMPOBATh XUMHUYECKHUE BJIEMEHThl, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKUE peaklny (110 YKCIIy U COCTaBY YYaCTBYIOUIMX B PEaKLUU BEIIECTB,
Mo TerioBoMy 3(p(exTy, Mo MU3MEHEHUIO CTENEHEW OKUCIEHUS XMUMHYECKUX

AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) o0OmMEe U CHenUpUUECKUe XUMHUYECKHE
CBOWCTBA MPOCTBIX U CIOKHBIX BEUIECTB, MOATBEPKIAsA ONMHUCAHUE MPUMEPAMHU
MOJICKYJISIPDHBIX M HWOHHBIX YpPaBHEHUW COOTBETCTBYIOUIUX XUMUUYECKUX
pEeaKLunii;

COCTaBJIATh YPABHEHUS AJICKTPOJUTHUECCKON AUCCOIMAIIMU KUCIOT, IIeIoueh 1
COJIeH, TOJHBIE W COKpAaNIEHHBIC YpPAaBHEHHsS pEakKlUii HMOHHOTO OOMEHa,
YpaBHEHHMS pEaKIui, MOJTBEPKIAIOIINX CYIIIECTBOBAHUE T'C€HETUYECKON CBS3HU

MCIKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB,

PaCKpLIBAaTb CYIIHOCTDb OKHUCIIUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ

oCpCaACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKuHﬁ;

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HX CTPOCHHUA,
BO3MOKHOCTH IMPOTCKAHUA XUMHYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;
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® BBIYUCIISITH OTHOCHUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOT0 3JIEMEHTA M0 (POpMYJie COEAMHEHHS, MACCOBYIO
JI0JIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XMMHYECKOM

pPCaKIU;

e coOnrofaTh NpaBWia IMOJB30BAHUS XMMHUYECKON MOCYI0i M J1a00paTOpHBIM
000pyIOBaHUEM, a TaK)Ke MpaBuUia OOpAIlEHHs C BEIIECTBAMU B COOTBETCTBUU
C WHCTPYKIMSIMU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XHUMHYECKUX OITBITOB TIO
MOJIYYCHHUIO U COOUpaHUIO0 Tra3000pa3HBIX BEHIECTB (aMMHUaKa M YIJIEKHCIIOTO

rasa);

® TMPOBOJUTH PEAKIIUM, MOJATBEPKIAIOININE KAYSCTBEHHBIM COCTaB Pa3IMYHBIX
BCIIIECTB: pPaClO3HABAaTh OMBITHBIM TYTEM XJIOpHA-, OpOMHUA-, HWOIHI-,
kapOoHar-, d¢ocdar-, cuaukar-, cyiabdar-, THUIPOKCHUI-UOHBI, KaTHOHBI
aMMOHHUSI W HWOHBI HM3YYCHHBIX METAJIOB, IPHUCYTCTBYIOIIHE B BOIHBIX

pacTBOpax HEOPraHUUECKUX BEILIECTB;

® [PUMCHSATH OCHOBHBIC OIIEPAIIMH MBICIUTCIBHON ACATEILHOCTH — aHAIM3 U
CHUHTE3, CpaBHEHHE, O00OOIIECHHE, CHUCTEMATH3allMIO, BBISBICHHUC IPHUYHMHHO-
CICICTBCHHBIX CBSI3¢ — I WM3YYEHUS CBOWCTB BEIIECTB M XHMHYCCKHUX
pEeaKInii, €CTeCTBEHHO-HAYYHBIE METOJIBI TIO3HAHUS — HAOIIOICHUE, N3MEPCHHE,
MOJICITUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHHUE
8 Knacc

(2 uaca 6 neoeno, ecezo 68 u.)

n/n

Paznen / Tema ypoka KosauvecTBo
0P
4acoB

Pa3znen 1. IlepBoHavyaibHble XUMUYECKHE MIOHATHS

[Mpeamer xumuu. Ponb https://resh.edu.ru/subject/lesson/1521

XUMUH B KU3HHU YEJIOBEKA. 1 [start/

Tena n BemecTBa
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https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/

[lonsitue o MCTOJax

ITIO3HaHHU B XUMHUH

[TpakTraeckast pabota No
1 «IIpaBuna paboTsl B
1abopatopur U IPUEMBI
oOpaillieHusl ¢
71a00paTOPHBIM
000py10BaHUEM)
UwcThie BemecTBa u
cmecu. CriocoObl

pa3JeNeHUs] CMECen

https://www.yaklass.ru/p/himija/8-

klass/metody-issledovaniia-v-khimii-

232923/metody-nauchnogo-

poznaniia-khimicheskii-eksperiment-
232924

https://resh.edu.ru/subject/lesson/1522

[start/

[Tpaktruueckas pabora No
2 «Pa3nenenue cmecei
(Ha mpUMepe OYUCTKH

MTOBAPEHHOMW COJIN)»

ATOMBI U1 MOJIEKYJIBI

https://resh.edu.ru/subject/lesson/1486

[start/

XUMUYECKHUE DIIEMEHTEI.
3HaKu (CUMBOJIBI)

XUMHUYCCKHUX IJICMCHTOB

https://resh.edu.ru/subject/lesson/1486

[start/

IIpocTeie U ClOXHBIE

BEIECTBA

ATOMHO-MOJIEKYJISIPHOE

y4eHHe

https://resh.edu.ru/subject/lesson/1486

[start/

https://foxford.ru/wiki/himiya/atomno

-molekulyarnoe-uchenie
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https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
https://www.yaklass.ru/p/himija/8-klass/metody-issledovaniia-v-khimii-232923/metody-nauchnogo-poznaniia-khimicheskii-eksperiment-232924
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1522/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://foxford.ru/wiki/himiya/atomno-molekulyarnoe-uchenie
https://foxford.ru/wiki/himiya/atomno-molekulyarnoe-uchenie

3aKO0H MOCTOSHCTBA

https://resh.edu.ru/subject/lesson/1487

[start/
COCTaBa BCUICCTB. .
https://resh.edu.ru/subject/lesson/1520
10 Xumudeckas Ghopmyia.
[start/
BanenTHOCTE aTOMOB
XUMHNUYCCKHUX IJICMCHTOB
OTtHOCHUTENBbHAA aATOMHASA https://resh.edu.ru/subject/lesson/1487
11 macca. OTHOcHUTEIbHAS [start/
MOJIeKyJIHpHaH macca
Maccosas gons https://resh.edu.ru/subject/lesson/1487
12 XUMHUUYECKOTO 3JIEMEHTA B [start/
COCINHCHNU
https://resh.edu.ru/subject/lesson/2063
KomnuecTBo BeniecTna.
13 [start/
Mous. MouisipHast macca
dusunueckue u https://resh.edu.ru/subject/lesson/1485
14 XUMUUYECKUE SIBJICHUSL. [start/
XUMHUYECKas peaKkus
[Ipu3Haku U ycioBus https://resh.edu.ru/subject/lesson/1485
15 IPOTEKAHUS XUMHUSCKUX [start/
peakuuii
3aKOH COXpaHCHHS MaCChl https://resh.edu.ru/subject/lesson/1519
16 BeleCTB. XUMHUYECKHAE [start/
YpaBHCHHUS
BrerauciieHns KOu4ecTna, https://resh.edu.ru/subject/lesson/2063
17 Macchl BELECTBA 110 [start/
ypaBHeHI/IHM XUMHYCCKUX
peaKunit
18 Knaccuduxarus https://foxford.ru/wiki/himiya/klassifi
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https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1520/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy

XAMHUYECKUX PEaKIUN
(coenuHeHU,
Pa3IOKEHMUSI, 3aMEIICHHS,

oOMeHa)

katsiya-himicheskih-reaktsiy

M. B. JlomoHOCOB —

YYEHBIN-IHIUKIIONIEUCT.

https://www.yaklass.ru/p/himija/8-

klass/pervonachalnye-khimicheskie-

poniatiia-i-teoreticheskie-

o OO6o01enue u predstavleniia-15840/priznaki-i-
cucTeMaTH3alys 3HaHU usloviia-protekaniia-khimicheskikh-
reaktcii-213908
KourpouabHas padora
20 Nel no teme «Bemectsa u
XUMUYECKUC PEAKITHI)
Paznen 2. BaxxHeiiue npecTaBUTe/ Il HEOPraHM4eCKUX BellecTB
Bo3ayx - cMech 1a3oB. https://resh.edu.ru/subject/lesson/2446
CocraB Bo3ayxa. [start/
21 Kucnopon - anemeHnT u
pocToe BeniecTso. O30H
dusnueckue u https://foxford.ru/wiki/himiya/kisloro
XMMHYECKHE CBOMCTBA d
KHUCJIopoaa (peakiuu
2 OKHCJICHUSI, TOPEHUE).
[Tonsitue 06 oxcugax.
[Ipumenenune kuciopoaa
CrrocoObI IOJTyYeHHUSI https://foxford.ru/wiki/himiya/kisloro
KHCJI0PO/1a B JTabOopaTopuu d
2 Y TIPOMBIIIIEHHOCTH.
[Ipumenenue kuciopoaa
24 TemmoBoii a3 dekr https://foxford.ru/wiki/himiya/teplovo
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https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/priznaki-i-usloviia-protekaniia-khimicheskikh-reaktcii-213908
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/priznaki-i-usloviia-protekaniia-khimicheskikh-reaktcii-213908
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/priznaki-i-usloviia-protekaniia-khimicheskikh-reaktcii-213908
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/priznaki-i-usloviia-protekaniia-khimicheskikh-reaktcii-213908
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/priznaki-i-usloviia-protekaniia-khimicheskikh-reaktcii-213908
https://www.yaklass.ru/p/himija/8-klass/pervonachalnye-khimicheskie-poniatiia-i-teoreticheskie-predstavleniia-15840/priznaki-i-usloviia-protekaniia-khimicheskikh-reaktcii-213908
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://foxford.ru/wiki/himiya/kislorod
https://foxford.ru/wiki/himiya/kislorod
https://foxford.ru/wiki/himiya/kislorod
https://foxford.ru/wiki/himiya/kislorod
https://foxford.ru/wiki/himiya/teplovoy-effekt-himicheskoy-reaktsii-ekzo-i-endotermicheskie-reaktsii

XAMHUYECKOUN pPEaKInu,
MTOHSITHE O
TEPMOXHUMUYECKOM
YpPaBHEHUH, IK30- U
SHJIOTEPMHUYECKUX

peaKuusx

y-effekt-himicheskoy-reaktsii-ekzo-i-

endotermicheskie-reaktsii

Tomnuso (HedTh, yroib u

MeTaH). 3arpsi3HeHue

https://foxford.ru/wiki/himiya/vozduh

-kak-smes-gazov

25
BO3/1yXa, CIOCOOBI €ro
[IPEIOTBPALLCHUS
[Ipaktrnueckas pabora No
3 no teme «Ilomyuenue u
20 coOMpaHue KUCIOPO/Ia,
HU3yUCHHUC CTO CBOMCTB»
Bonoponx — aieMeHT u https://resh.edu.ru/subject/lesson/3119
27 IPOCTOE BEIIECTBO. [start/
Haxoxnenue B npupose
dusnueckrie u https://resh.edu.ru/subject/lesson/3119
XAMHYECKHE CBOICTBA [start/
28 Bojiopoaa. [ Ipumenenue
BOJIOpOJIA
https://foxford.ru/wiki/himiya/klassifi
[ToHsITHE O KHCIIOTAX U katsiya-i-nomenklatura-kislot
2 COJISAX https://foxford.ru/wiki/himiya/klassifi
katsiya-i-nomenklatura-soley
https://foxford.ru/wiki/himiya/vodoro
20 CriocoOBbI moTydeHHsI d-ego-fizicheskie-i-himicheskie-

BOZIOpO/Ia B TabopaTopuu

svoystva

30


https://foxford.ru/wiki/himiya/teplovoy-effekt-himicheskoy-reaktsii-ekzo-i-endotermicheskie-reaktsii
https://foxford.ru/wiki/himiya/teplovoy-effekt-himicheskoy-reaktsii-ekzo-i-endotermicheskie-reaktsii
https://foxford.ru/wiki/himiya/vozduh-kak-smes-gazov
https://foxford.ru/wiki/himiya/vozduh-kak-smes-gazov
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-kislot
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-kislot
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-soley
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-soley
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/vodorod-ego-fizicheskie-i-himicheskie-svoystva

[TpakTrueckas padorta No

4 no teme «Ilonydenue u

31
coOupanue BoAopoa,
H3y4YEHHE €T0 CBOMCTRBY
https://resh.edu.ru/subject/lesson/2063
MounsipHbiii 00BEM Ta30B.
32 [start/
3akoH ABorazpo
Brranciennst 00néMa, https://resh.edu.ru/subject/lesson/2731
KOJINYECTBA BEIIECTBA [start/
33 ras3a 1o ero u3BeCTHOMY
KOJIMYECTBY BEIIECTBA
I 00BEMY
Broruncienus o0bEMOB https://resh.edu.ru/subject/lesson/2731
ra3oB 0 YPaBHEHHIO [start/
34 peaKuuy Ha OCHOBE
3aK0HA 00BEMHBIX
OTHOIIIEHUH Ta30B
https://foxford.ru/wiki/himiya/voda-
dusnyeckue u o o ]
stroenie-fizicheskie-i-himicheskie-
35 XUMHYECKUE CBOMCTBA
SVO}[S'[V&
BOJIBI
https://foxford.ru/wiki/himiya/klassifi
CocTaB OCHOBaHUM. o _
36 katsiya-i-nomenklatura-osnovaniy
[Tonsarue 00 nHIUKATOpPAX
Boja xak pacTBOpUTEITb. https://resh.edu.ru/subject/lesson/2062
Hacpimmenusie u [start/
37 HEHACHIICHHBIE

PaCTBOPBLI. Maccosas JOJIA

BEIIECTBA B PaCTBOPE
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https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://foxford.ru/wiki/himiya/voda-stroenie-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/voda-stroenie-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/voda-stroenie-fizicheskie-i-himicheskie-svoystva
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-osnovaniy
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-osnovaniy
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/

[TpakTrueckas padorta No

5 1o Teme

«IIpurorosnenune
38 PacTBOPOB ¢

OIPEICIIEHHON MAacCCOBOU

JIOJIEN PACTBOPEHHOTO

BE€IIeCTBa»

Kounrpoabnas padora
39 Ne2 o teme «Kucnopos.

Bonopoxn. Bona»

OKCHIBI: COCTaB, https://resh.edu.ru/subject/lesson/2445
40 KJ1accu(HKaIus, [start/

HOMEHKJIATypa.

[TonydyeHrne U XUMHUYECKHUE https://resh.edu.ru/subject/lesson/2444

CBOMCTBA KHUCJIOTHBIX, [start/
“ OCHOBHBIX M aM(OTEPHBIX

OKCHJIOB

OcHOBaHHS: COCTaB, https://resh.edu.ru/subject/lesson/2442
42 KJ1accu(HKaIus, [start/

HOMEHKJIaTypa

https://foxford.ru/wiki/himiya/himich

43 HOHVY%HHG ! XHMHIjeCKHe eskie-svoystva-osnovaniy

CBOHMCTBA OCHOBAHNU

Kucnorsl: cocras, https://resh.edu.ru/subject/lesson/3120
44 KJ1accuuKaus, [start/

HOMEHKJIaTypa

ortysiertie i xHMHueCKHe https://resh.edu.ru/subject/lesson/3120
45 [start/

CBOMCTBA KHUCJIOT
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https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2444/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://foxford.ru/wiki/himiya/himicheskie-svoystva-osnovaniy
https://foxford.ru/wiki/himiya/himicheskie-svoystva-osnovaniy
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/
https://resh.edu.ru/subject/lesson/3120/start/

46

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MOJTYICHUS, XUMUYECKHE

CBOICTBA

https://resh.edu.ru/subject/lesson/2054

[start/

47

48

49

50

[TpakTuyeckas padora No
6. Pemenue
AKCIIEPUMEHTAIBHBIX
3aj7a4 110 TEMeE
«OCHOBHBIE KJIACCHI
HEOPraHUYECKUX

COEIMHEHUI

['eHeTnueckas CBS3b
MEXy KJIacCaMH
HEOPTaHUYECKHUX

COeIMHEHUN

O00011eHNE U

cucTeMaTu3anusd 3HaHUU

Kounrpoabnasi padora
Ne3 o teme "OCHOBHBIE
KJIACChl HEOPTAaHMYECKUX

coenuHeHnin"

https://resh.edu.ru/subject/lesson/2440

[start/

https://foxford.ru/wiki/himiya/povtore

nie-razdela-reaktsionnaya-sposobnost-

neorganicheskih-veschestv

Paznea 3. Ilepunoanuecknii 3axon u [lepuoanyeckasi cucreMa XUMHYECKHX

3jeMeHTOB /I, U. MenpaeseeBa. Ctpoenre aToMOB. XUMHUYECKAs CBA3b.

OKHuCINTEIBHO-BOCCTAHOBHUTEIbHbIE Pe€aKIuu

o1

[IepBbIe TTONBITKH
KJIaCCU(HUKAITUH
XUMUYECKUX 3JIEMEHTOB.

[lonaTHe o rpynmax

https://www.yaklass.ru/p/himija/8-

klass/periodicheskii-zakon-i-stroenie-

atomov-163960/periodicheskii-zakon-
163961
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https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://foxford.ru/wiki/himiya/povtorenie-razdela-reaktsionnaya-sposobnost-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/povtorenie-razdela-reaktsionnaya-sposobnost-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/povtorenie-razdela-reaktsionnaya-sposobnost-neorganicheskih-veschestv
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskii-zakon-163961

CXOJHBIX 3JICMCHTOB

[lepronnyeckuil 3aKOH U

[lepnoguyeckas cucrema

https://www.yaklass.ru/p/himija/8-

klass/periodicheskii-zakon-i-stroenie-

52 atomov-163960/periodicheskaia-
XUMHUYCCKUX IJIEMCHTOB sisterna-173437
. 1. MenneneeBa
https://foxford.ru/wiki/himiya/zakono
[lepuomsl, TpymIIbI, mernosti-izmeneniya-svoystv-
> IOJITPYTIITHI elementov-i-ih-soedineniy-po-
periodam-i-gruppam
https://www.yaklass.ru/p/himija/8-
Ctpoenue atomoB. CocTas klass/periodicheskii-zakon-i-stroenie-
> aTOMHBIX sijiep. M30Tombl atomov-163960/stroenie-iadra-atoma-
173651
CTpoeHue MeKTPOHHBIX https://www.yaklass.ru/p/himija/8-
000JI0YEeK aTOMOB klass/periodicheskii-zakon-i-stroenie-
55 HIIEMEHTOB atomov-163960/stroenie-elektronnoi-
[Tepuomnueckoi CUCTEMBI obolochki-atoma-174041
. 1. MenpaeneeBa
XapakTepucTuka https://resh.edu.ru/subject/lesson/2049
XAMHYECKOTO DJIEMEHTA [start/
56 10 €ro MOJIOKEHHUIO B
[Ieproanueckoii cucreme
. 1. Menneneera
3Ha4ycHUE https://resh.edu.ru/subject/lesson/2053
[Teproanveckoro 3aKkoHa [start/
57 JUISL Pa3BUTHUS HAYKU U

npaktuku. /. U.

MenneneeB — y4€HBIN,
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https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-sistema-173437
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-sistema-173437
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-sistema-173437
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/periodicheskaia-sistema-173437
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-iadra-atoma-173651
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-elektronnoi-obolochki-atoma-174041
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-elektronnoi-obolochki-atoma-174041
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-elektronnoi-obolochki-atoma-174041
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960/stroenie-elektronnoi-obolochki-atoma-174041
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2049/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/

MEIaror ¥ rpak1aHvH

DNEeKTPOOTPUIIATETBHOCTD

https://resh.edu.ru/subject/lesson/2439

58 aTOMOB XMMHUYECKUX [start/
SJICMCHTOB
https://resh.edu.ru/subject/lesson/2439
I/IOHHaH XUMHYCCKas1
59 [start/
CBi3b
https://resh.edu.ru/subject/lesson/2048
KOBaJIGHTHa}I HOJIHpHaH
60 [start/
XUMHNYCCKas CBA3b
https://resh.edu.ru/subject/lesson/2048
KoBanenTHas HenoJsipHas
61 [start/
XUMHNYCCKas CBA3b
IIpoMmexxyTouHasa
62 p y
aTrTecrarus
https://resh.edu.ru/subject/lesson/3121
63 CrerneHb OKUCIIEHUS [start/
OKUCIIUTENIBHO- https://resh.edu.ru/subject/lesson/3122
64 BOCCTAHOBUTEJIbHbBIC [start/
peakuuu
o5 Oxucaurenu u https://foxford.ru/wiki/himiya/okislite
BOCCTAHOBUTEIIN Ino-vosstanovitelnye-reaktsii
Konrpoabnas padora
56 Ne4 o reme «CTpoeHue
aTomMa. XMMHUUYEeCKas
CBiA3b»
67 PesepBHBIi ypOK. https://resh.edu.ru/subject/lesson/3093
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https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii
https://foxford.ru/wiki/himiya/okislitelno-vosstanovitelnye-reaktsii
https://resh.edu.ru/subject/lesson/3093/start/

O00011eHEe "

CHUCTCMaTHU3alusi 3HAHUU

Pe3epBHBIN ypoOK.

[start/

https://resh.edu.ru/subject/lesson/3093

68 O06o0061eHue u 1 [control/2/#194434
CUCTCMAaTU3alud 3HAHUU
OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME 8
9 KUIACC
(2 uaca 6 neoeno, 6cezo 68 u.)
Ne Paznen/Tema ypoka KosauuecTBo 0P
n/n 4acoB
Paznen 1. BemecTBO 1 XMMHUYECKHE PeaKIIUU
1 [leproanueckuii 3aKoH. 1 https://foxford.ru/wiki/himiya/periodich
[Mepuonuyeckas cucrema eskaya-sistema-kak-graficheskoe-
XUMHAYECKHX 3JIEMEHTOB otobrazhenie-periodicheskogo-zakona
. 1. Menpaeneena
2 3aKOHOMEPHOCTH B 1 https://foxford.ru/wiki/himiya/zakonom
U3MEHEHHUU CBOWCTB ernosti-izmeneniya-svoystv-elementov-
XUMHUYECKUX 3JIEMEHTOB I-ih-soedineniy-po-periodam-i-gruppam
IIEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u 1 https://foxford.ru/wiki/himiya/klassifika
HOMEHKJIaTypa tsiya-i-nomenklatura-neorganicheskih-
HCOPraHUYECKUX veschestv
BEIIIECCTB
4 Buasr xumuueckoi CBsI3u 1 https://foxford.ru/wiki/himiya/vidy-
Y THITBI harakteristiki-i-mehanizmy-
KPUCTAITHUECKHUX obrazovaniya-himicheskoy-svyazi
peLIETOK
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https://resh.edu.ru/subject/lesson/3093/start/
https://resh.edu.ru/subject/lesson/3093/control/2/#194434
https://resh.edu.ru/subject/lesson/3093/control/2/#194434
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/periodicheskaya-sistema-kak-graficheskoe-otobrazhenie-periodicheskogo-zakona
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/zakonomernosti-izmeneniya-svoystv-elementov-i-ih-soedineniy-po-periodam-i-gruppam
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi
https://foxford.ru/wiki/himiya/vidy-harakteristiki-i-mehanizmy-obrazovaniya-himicheskoy-svyazi

KontponbsHas pabota Nel
o teMe «lloBropenue n
yrayOJeHnue 3HaHUM
OCHOBHBIX Pa3J/ieJIOB

Kypca 8 Kiacca»

6 Knaccudukanus https://foxford.ru/wiki/himiya/klassifika
XUMUYECKUX PEAKITUH TI0 tsiva-himicheskih-reaktsiy
Pa3IMYHBIM MPU3HAKAM

7 [TonsiTHe O CKOpOCTH https://resh.edu.ru/subject/lesson/2102/s
XUMHAYECKON PeaKIu. tart/

[ToHsiTHE O TOMOT€HHBIX
Y TE€TEPOTE€HHBIX
peaKusax

8 [ToHsATHE O XUMHUYCCKOM https://resh.edu.ru/subject/lesson/2103/s
paBHOBecHH. DaKTOPHI, tart/
BIIUSIIOLIME HA CKOPOCTh
XAMHWYECKON PEAKLINU U
MOJIOKEHHE
XUMUYECKOTO
paBHOBECHUS

9 OKHCIHUTENBHO- https://resh.edu.ru/subject/lesson/2104/s
BOCCTAaHOBUTEJIbHBIC tart/
peakiuu

10 Teopust https://resh.edu.ru/subject/lesson/1518/s
AIIEKTPOJIUTHICCKOM tart/
nuccoranuu. CUIbHBIE
U cia0ble 3JIEKTPOIUTHI

11 HoHHbIe ypaBHEHUS https://resh.edu.ru/subject/lesson/1603/s

peakuuii

tart/
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https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy
https://foxford.ru/wiki/himiya/klassifikatsiya-himicheskih-reaktsiy
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/

12

XHUMHUYECKHE CBOMCTBA
KHCJIOT 1 OCHOBAHHUH B
CBETE MpeJICTaBICHUI 00
AIEKTPOJIUTUIECKOUN

JUuCConrannmn

https://resh.edu.ru/subject/lesson/1606/s
tart/

13

XHMMHUYECKHUE CBOMCTBA
COJICH B CBETE
npeACTaBIeHUM 00
AIEKTPOJIUTUYECKOMN

Jucconuanmnm

https://resh.edu.ru/subject/lesson/1606/s
tart/

14

[TonsiTre o rumpoanse

coJIer

https://resh.edu.ru/subject/lesson/3123/s
tart/

15

O06o00111eHNE U

cucTeMaTu3anus 3HaHUU

https://resh.edu.ru/subject/lesson/2101/s
tart/

16

[Tpaktruueckas pabora No
1. «Pemienue
AKCIIEPUMEHTATBLHBIX

3agaq»

17

KonTtponbshas padota Ne2
1o Teme
«INEKTPOIUTHYECKAS
JUCCOLIMAITHS.
XUMHUYECKUE PEAKIIUU B

pacTBOpax»

Pa3znen 2

. Hemeramwibsl n

HX COeINHEHHS

18

OO6m1as xapaKTepuCTUKa

raJoreHoB. XUMHYECKUE

1

https://resh.edu.ru/subject/lesson/2075/s
tart/

38



https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/1606/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/3123/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/

CBOMCTBa Ha IPUMEPE

XJIopa

19

XnopoBoaopoa. CossiHast
KHCIIOTa, XUMUYECKUE
CBOMCTBA, MOJIy4ECHHE,

IMIPUMCHCHHC

https://resh.edu.ru/subject/lesson/2075/s
tart/

20

[TpakTudeckas padora Ne
2 no teMe «Ilomyuenne
COJISIHOM KHUCJIOTHI,

M3y4EeHUE €€ CBOMCTBY

21

Brerancienus mo
YPaBHECHUAM
XAMHUYECKUX PEAKIUH,
€CJIM OJIUH U3 PEArcHTOB

JT1aH B U30BITKE

https://foxford.ru/wiki/himiya/raschety-

po-himicheskim-uravneniyam

22

OO011ast xapakTepuCcTHKa

anemMeHToB VIA-rpynmsl

https://foxford.ru/wiki/himiya/obschaya-

harakteristika-i-stroenie-elementov-via-

gruppy

23

AJOTpOIHbIE
MOU(DHUKAIIH CEPHI.
Haxoxnenue cepol u €€
COCIIMHEHUH B IIPUPOJIE.
XHUMHUYECKHE CBOMCTBA

cepbl

https://foxford.ru/wiki/himiya/sera

24

CepoBoaopo, CTpOEHHUE,
busndeckue u

XUMHWYECKUE CBOUCTBA

https://resh.edu.ru/subject/lesson/2434/s
tart/

25

Oxcunsl cepbl. CepHast

KHUCTIOTa, PU3NYECKUE U

https://resh.edu.ru/subject/lesson/2076/s
tart/

39



https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-via-gruppy
https://foxford.ru/wiki/himiya/sera
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2076/start/
https://resh.edu.ru/subject/lesson/2076/start/

XHUMHUYCCKHUC CBOﬁCTBa,

IIPUMEHEHUE

https://resh.edu.ru/subject/lesson/2077/s
tart/

26

XUMHUECKHUE PEeaKIInH,
JeXalllhe B OCHOBE
POMBIIIUIEHHOTO
croco0a MmoyrydyeHus
CEpPHOM KUCIIOTHI.
XUMHUECKOE
3arpsi3HEHHE
OKpYKaroILEel CpeIbl

COCANHCHUAMMU CCPBI

https://foxford.ru/wiki/himiya/kislorods

oderzhaschie-kisloty-sery

27

Brruucienue MmaccoBoit
JIOJIM BBIXO/a TIPOAYKTA

peakuuu

https://foxford.ru/wiki/himiya/raschety-

po-himicheskim-uravneniyam

28

OO011ast xapakTepuCcTHKa
AIEMEHTOB VA-Tpynibl.
A30T, pacnipoCTpaHEHHE
B MIPUPOJIE, PU3HUECKUE

U XUMHUYECKHE CBOMCTBA

https://foxford.ru/wiki/himiya/obschaya-

harakteristika-i-stroenie-elementov-va-

gruppy

https://foxford.ru/wiki/himiya/azot

29

AMMHEak, ero
busndeckue u
XHUMHUYECKHE CBOMCTBA,
MOJyYEHHE U

MIPUMEHEHUE

https://foxford.ru/wiki/himiya/ammiak

30

[Tpaktuueckas pabora No
3 no teme «Ilomyuenune

aMMHaKa, UI3y4CHHUEC €TI0

40



https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-himicheskim-uravneniyam
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/obschaya-harakteristika-i-stroenie-elementov-va-gruppy
https://foxford.ru/wiki/himiya/azot
https://foxford.ru/wiki/himiya/ammiak

CBOMCTB»

31

A3oTHas KHCJIOTa, e
buznyeckue u

XUMHYECKHE CBOMCTBA

https://foxford.ru/wiki/himiya/kisloty-

azota

32

Hcnonbs3oBanue
HUTPATOB U COJEN
aMMOHHSI B KAUE€CTBE
MUHEPAJIbHBIX
ynoopenuil. Xummudeckoe
3arpsi3HEHNE
OKPYKaIOIIEN CpeIbl

COCIUMHCHUAMM a30Ta

https://resh.edu.ru/subject/lesson/2074/s
tart/

33

docdop. Oxeun
dbocdopa (V) u
dbochopHas kucoTa,
busnueckue u
XMMHUYECKHUE CBOMCTBA,

NOJTy4YeHUe

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

klass/khimiia-nemetallov-

157456/fosfor-soedineniia-fosfora-
163104

34

Hcnonb3oBaHue
dbocdaroB B kauecTBe
MUHEPATBLHBIX
ynoOpeHwuii. 3arpsa3HeHue
MIPUPOTHOM CPEIbI

dbocharamu

https://resh.edu.ru/subject/lesson/207
3/start/

35

Yruepon,
pacnpocTpaHEeHHUE B
npupoze, puznyeckue u

XUMHYECKUE CBOUCTBA

https://resh.edu.ru/subject/lesson/2072/s
tart/

36

Oxcupl yriiepoja, ux

https://resh.edu.ru/subject/lesson/2071/s

41
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dbuznyeckue u
XHMHUYECKHE CBOMCTBA.
DKOJIOTHUECKHE
po0JIeMbl, CBSI3aHHBIC C

okcusioM yraepoaa (IV)

tart/

37

YroapHas Kuciora u €€

CoJm

https://resh.edu.ru/subject/lesson/2070/s

tart/

38

[Tpaktruueckas pabora No
4 no teme "llonyueHue
YTIIEKHUCIIOTO ra3a.
KauecTBeHHas peakuus

Ha KapOOHAT-UOH"

39

[IepBoHayanbHbIC
TIOHSTHS 00
OPraHUYEeCKUX
BEIIECTBAX KaK O

COEQMHEHUSX yIJIepo1a

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

klass/organicheskie-veshchestva-

102302/sostav-i-stroenie-
organicheskikh-veshchestv-102303

40

Kpemumnit u ero

COCINHEHNA

https://resh.edu.ru/subject/lesson/2069/s

tart/

41

[Tpaktrueckas pabora No
5. Pemenue
AKCIIEPUMEHTATBLHBIX
3a/1a4 1Mo TeMe
«Baxuenmune
HEMETaJUTbI ¥ X

COCIUHCHUA

42

KonTtponbshas padora Ne3
o teme «Baxxaeuue

HEMCTAJIJIbl 1 UX

42
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COCAHUHCHMU A

Pasznena 3. Mera/uibl M UX COeIUHEHUS

43

OO01ast xapakTepuCTHKa
XMUMUYECKHUX JICMEHTOB
— METaJUIOB.
Merannmnueckas cBS3b U
MeTaJuIn4yecKast
KpUCTAJTTMIeCcKast
pemérka. Puznyeckue

CBOMCTBA METAJJIOB

1

https://resh.edu.ru/subject/lesson/1607/s
tart/

44

XUMHUYECKHUE CBOMCTBA
METAJIJIOB.
DNEKTPOXUMUYECKUI
PAI HAIPSDKEHU T

MCTaJIIIOB

https://foxford.ru/wiki/himiya/obschie-

himicheskie-svoystva-metallov

45

OO6mme crocoOobl
MOJy4YCHHUS METAJIIIOB.
CmnaBel. Berauciaenus
10 YpaBHEHUSAM
XAMUYECKUX PEAKIIHM,
€CJIM OJIUH U3 PEareHTOB

COAEPKUT ITPUMECHU

https://foxford.ru/wiki/himiya/polucheni

e-i-primenenie-metallov

46

[TonsiTue 0 Koppo3uu

METaJIJIOB

https://foxford.ru/wiki/himiya/korroziya

-metallov-i-metody-borby-s-ney

47

[I{eouHbBIE METAILITIBI

https://resh.edu.ru/subject/lesson
11602/start/

48

OKCHUJIBI ¥ TUAPOKCUIBI

HaTpug U KaJInA

https://foxford.ru/wiki/himiya/osnovnye

-soedineniya-schelochnyh-metallov-i-ih-

svoystva

43
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49 [IlemouHO3EMENBHEBIE https://resh.edu.ru/subject/lesson/3124/s
METaJUIBI — KAJIBIIAHA U tart/

MarHum

50 Baxneiimme coeTMHCHUS https://foxford.ru/wiki/himiya/osnovnye
KaJIbIIHs -soedineniya-schelochnozemelnyh-

metallov-i-ih-svoystva

51 O06o0mIeHNE 1 https://resh.edu.ru/subject/lesson/2067/s
CHCTEMAaTH3aI1s 3HAHUMN tart/

52 JKécTKoCTh BOJIBI M https://www.yaklass.ru/p/himija/11-
CTI0COOBI €€ yCTpaHeHUS klass/kharakteristika-metallov-

7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154/re-51c02334-
3f60-4a55-9645-0965e51825de

53 [TpakTrueckas pabota No
6 no Teme "KEcTKOCTh
BOJIbI 1 METOJBI €€
yCTpaHEHHus "

54 ATFOMUHUHT https://resh.edu.ru/subject/lesson/1604/s

tart/

55 AmboTtepHbie CBOHCTBA https://www.yaklass.ru/p/himija/9-
OKCHJa ¥ TUAPOKCH 1A klass/khimiia-metallov-
ATFOMHHHS 163805/aliuminii-i-ego-soedineniia-

174793

56 Keneszo https://resh.edu.ru/subject/lesson/1605/s

tart/

57 OKCHUIbI, TUAPOKCUIBI 1 https://www.yaklass.ru/p/himija/9-

cosn xene3a (II) u

klass/khimiia-metallov-163805/zhelezo-
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xenesa (111)

I-ego-soedineniia-200280

58 O6o6uieHue u 1 https://resh.edu.ru/subject/lesson/2067/s
CUCTEMaTHU3aIMsI 3HAHUN tart/

59 [Tpaktruueckas pabora No 1
7. Pemienue
AKCIIEPUMEHTATTLHBIX
3a/1a4 1o TeMe
«Baxnenine MeTauibl U
WX COCTUHEHUS

60 Beraucnenus mo 1 https://www.yaklass.ru/p/himija/8-
ypaBHEHUSIM klass/raschetnye-zadachi-po-khimii-
XUMHUYCCKUX PEaKIIHH, 14608/vychisleniia-po-uravneniiam-
CCJIM OJMH U3 PCarcHTOB reaktcii-esli-iskhodnoe-veshchestvo-
JaH B M30BITKE WIIH soderzhi_-212590/re-1058a530-ca42-
COJIEP>KUT MPUMECH. 4c07-8e32-02754b8e0947
Brruncnenust MaccoBoit
JIOJIA BBIXOJIa TIPOYKTA
peakiuu

61 O6o6uieHue n 1 https://resh.edu.ru/subject/lesson/2067/s
CHUCTEMAaTH3aIMs 3HAHHI tart/

62 Kontponbshas padora Ned 1
1o Teme «Baxxnenme
METaJUTBl U X
COCTTMHCHHUSD

Paznen 4. XuMus u okpy:kaomias cpeaa
63 BerecTBa 1 MaTepuaibl 1 https://foxford.ru/wiki/himiya/himiya-v-

B HOBCCI[HeBHOI\/’I KHN3HHU

stroitelstve

45



https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/zhelezo-i-ego-soedineniia-200280
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590/re-1058a530-ca42-4c07-8e32-02754b8e0947
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590/re-1058a530-ca42-4c07-8e32-02754b8e0947
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590/re-1058a530-ca42-4c07-8e32-02754b8e0947
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590/re-1058a530-ca42-4c07-8e32-02754b8e0947
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590/re-1058a530-ca42-4c07-8e32-02754b8e0947
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/vychisleniia-po-uravneniiam-reaktcii-esli-iskhodnoe-veshchestvo-soderzhi_-212590/re-1058a530-ca42-4c07-8e32-02754b8e0947
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://foxford.ru/wiki/himiya/himiya-v-stroitelstve
https://foxford.ru/wiki/himiya/himiya-v-stroitelstve

YeJI0BeKa https://foxford.ru/wiki/himiya/himiya-i-
selskoe-hozyastvo

64 XUMHYECKOE 1 https://foxford.ru/wiki/himiya/himiches
3arpsi3HeHUe kaya-promyshlennost
OKPYKaIOIIEN CpeJIbl

65 [TpomexyTouHas 1
arrecrauus

66 Ponp xuMuu B pereHnn 1 https://foxford.ru/wiki/himiya/ekologich
HKOJIOTHYCCKUX MPOOIeM eskaya-bezopasnost-himicheskogo-

proizvodstva

67 Pe3epBHBIil ypoK. 1 https://resh.edu.ru/subject/lesson/3093/s
O0o0Omenue n tart/
CUCTEeMaTH3aIus 3HaHUM

68 Pe3epBHbIil ypoK. 1 https://resh.edu.ru/subject/lesson/3093/s
O0o0Omenue u tart/
CUCTeMaTHU3aIus 3HaHUM

OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOTPAMME
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