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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN TPETIOAaBaHus YICOHOTO MpeaMeTa « XUMUSH
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBIC U
Ka4eCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHUS] XHUMHUU C YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIuMXxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs, a TakKe TPeOOBaHHM K
pe3ynbTaTamMm 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHusl.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOW it (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4aromierocsi, ero MnpeACTaBiICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MTUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUS |
dbopmMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAHWE MBIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKUX YMEHUN, HEOOXOIWMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITETLHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
colepXaHusl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XHUMUHU.

CtpykTypa cojiepKaHus MPOrpaMMbl MO XMMHUU C(HOpMHUpOBaAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ m3ydeHuro. Coaep:kaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIIUITY
IIOCJIEIOBATEILHOIO Pa3BUTHS 3HAHUKW HAa OCHOBE TEOPETUUYECKUX IPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUSI;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TOpelcTaBlieHUd 00 DIEKTPOJUTUYECKON JHUCCOIMAllMM BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OJMIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOYKHOCTEM IMPAKTUYECKOIO0 MPUMEHEHUS U MOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUK U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX aromuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiace».

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHUU CHUCTEMbBl XUMHUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB U TEOPETUUYECKUX MOJIOKEHUM,
JOCTYIIHBIX 00O0OIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM >KU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM MO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MTPUOOPETEHUIO 00YUYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmEeNd (QPYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SBJICHUS
OKpY’KaIoIlIEr0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyarommxcsd T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW g BBIPAOOTKH 3KOJOTUYECKU
1[e71Ieco00pa3HOTO TOBEJICHUSI B OBITY W TPYJOBOM JAEATEILHOCTH B LEJSIX
COXPAaHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBalMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOT0 00111€T0 00pa3zoBaHus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemiectBa. DU3MYECKHE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UHMCThIE BEIIECTBA M CMECH.
CriocoObI pa3AeIieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKHE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U C0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAS MOJICKYJISIpHAs Macca. MaccoBasi 1ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KomnuectBo BemectBa. Moabs. MonsipHas Macca. B3auMocBsI3b KOJIMYECTBa,
Macchl M 4YHClIa CTPYKTYpPHBIX €IUHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuMudeckue ypaBHeHHs. Kiaccudukanus
XUMHUYECKUX peaklnil (COeUHEHHUS], Pa3I0KEHMs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3nYecKkuXx CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOICHCTBHE MeJa C KHCIOTOM) SBICHHM, HAOI0IeHUE U
ONKCaHUE NPU3HAKOB MPOTEKAHUS XMMUYECKUX peakuuil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapwusi, pa3iokeHHe T'MIpPOKCHIa
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE kele3a ¢ pacTBopoM coiu mean (1),
U3y4YeHUE CIOCOOOB pPA3EIICHHUs] CMECEH: C MOMOILIbI0 MAarHuTa, (UIbTPOBAHUE,
BBIMIApMBaHUE, TUCTUILIALNSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHON
CONMM, HaONIOCGHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHUE MOJEJIeH MOJeKys
(IIapOCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB

Bosmyx — cMech razoB. CoctaB Bo3ayxa. Kucrmopon — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (uU3MUecKue M XUMHYECKUe
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenne xucmopoma. CrocoObI



MOJIyYeHHUs] KHUCIopofa B JabopaToOpuu W NPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
nosny4yeHust. Kucmorel u comnu.

Momnsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pone pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duzmyeckne U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKHEe cBoMcTBa KuCIOT. Psan aktuBHOcTm MetauioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Conu. HomeHnknarypa coneil. @u3znueckue M XUMUYECKHE CBOMCTBA COJIEH.
[TomydyeHue conen.

['eHeTnueckas CBSI3b MEXKAY KIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE CONEPKaHUs KUCIOpOAa B BO3AyXe, MOJyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS U
NpeKpalieHusi ropeHus (moxapa), O3HaAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PAClNO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcujaoMm Mmenu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOIIOJEHUE O0Pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUUi HEUTPAIN3alNH, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknn 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemenToB JI. U. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
IpyNMax CXOJIHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(OTEpHbIE OKCUABI
Y TUAPOKCHUJIBL.

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (OpMBbI
[Tepuonnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OHU3AYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB INEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckorn cucremsl [[. M. MenaeneeBa. XapakTepUCTUKa XUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoandeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbI XUMHUECKUX
DJIEMEHTOB Ui pa3BuUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBaJleHTHas (moJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponiecchbl OKMCIEHNs U BOCCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCWUCTBHE
IMAPOKCUIA LMHKA C pacTBOPAMM KHCJIOT M IIEJIIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanus MexXnpenMeTHBIX CBsi3eH IMpH W3y4YEeHHMM XUMHUH B 8 Kiacce
OCYILECTBIISIETCSI 4epe3 HCIOJIb30BaHHE Kak OOIIMX eCTeCTBEHHO--HayYHBIX
HOHSATHUH, TaK U MOHATHIA, SBJISIOIINXCS CUCTEMHBIMU IJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO1ue ecTecCTBEeHHO--HAayUHbIE MOHATHS: HAYYHBINA (aKT, TUIIOTE3a, TEOpHUs,
3aKOH, AaHaJlu3, CHHTE3, KJIacCUpUKAIMs, MEpUOJUYHOCTh, HAONIIO/ICHHE,
IKCIIEPUMEHT, MOJCTUPOBAHHE, U3MEPEHHUE, MO/JIEIb, SIBJICHNUE.

®duszuka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, SJCKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKHe BETHYMHBI, €IUHULIBI
U3MEpEeHusi, KOCMOC, TIaHeThl, 3B€3/1b1, CoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MIOJIC3HBIE UCKOIIAeMbI€, TOTITUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
pacIIMpPEHUE OIBITA IESITETbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI0 O0OIEeCTBA, CIOCOOHOCTH BJIAAECTh JOCTOBEpHOU MH(OpManmeit o
MEPEIOBbIX JOCTUXKEHUSX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM EATENbHOCTH TpHU
BBITIOJIHEHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM y4eOHOU MESITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAECHHWE M TOCTYNKH CBOMX TOBAPUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJII TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI TPUPOJIbI, B3aUMOCBS3SIX 4YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENIbHON, WH()DOPMAIMOHHOW M YHUTATEIBCKOW KyJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCJIEIACTBUU U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPodeccril U Tpy1a pa3IuyHOTo poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHON TPAEKTOPUU MPOJOHKEHUS 00pa3oBaHus ¢ YYETOM JTMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eSITENbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K TMPUPOAEC KAK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICeHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KyJIbTYPhI, OCO3HAHHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC I
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MPUHIINI, TUIIOTEe3a, (aKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETax M IO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TIOHSTHIMH), UCIIOJIB30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJICIBHBIX (P)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUYUHHO-CIICJCTBEHHBIE CBA3UM MEXIY OOBEKTaMH H3YYEHUS,
CTPOUTH JIOTHYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ICIYKTUBHBIC, 110 aHAJIOTHN),
JIeaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILlECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHHUE
XUMUYECKON PEAKIIUU — TPH PEIICHUN YIeOHO-TTI03HABATENBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIETBHBIX MPEJCTABICHUN BBISBISITH U XapaKTEPU30BaTh CYIIECCTBEHHbBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUM,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBarTelbcKkme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KAaue€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHWU3alMd W MPOBEICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HabmomaTh 3a XOJOM Ipoiiecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HH(POPMAITUIO
pa3TUYHBIX BUIOB U (HOPM TMPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHUBATH IPOTHUBOPCUYHMBYIO M
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpMAllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIEHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3alayd HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHHE HCIIONIb30BaTh MW AaHAIW3MpPOBaTh B IIpoliecce Y4YeOHOH H
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKaroIled HpPHUpPOIHOM
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

yMEHHUs 3aJlaBaTh BOINPOCHI (B XOJie¢ Juamora W (WIM) JIHUCKYCCHH) TIO
CyLIeCTBY  OOCyXJaeMol  TeMmbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeNaTh MpPEe3eHTALUIO
pPE3YNbTATOB BBIMNOJHEHNUS XHUMHYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOrO OMbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENIbHOCTH  NpPU  PEILICHUU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COrJIacOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHUE CaMOCTOSITENIbHO ONPENEIsITh UENH JEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33aJaHUM C Y4ETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlepKaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI M CIIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xonIy oOyuenus B 8 kjiacce nmpeIMeTHBIC PE3yIbTaThl Ha 0a30BOM yPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJAHOPOAHAS), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUUYECKasi peakius, Kiaccudukanus peakluid: peakiuu
COCIMHEHUS, PEaKIMU pPa3JIOKEHUs, PEaKIU 3aMElICHUs, pPeakKiuu
0OMEHa, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakium,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTallb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAA U HEMOJSPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(mpolieHTHAs! KOHIIEHTPAIls) B PacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMys
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMUYECKONM CBsI3M (KOBAJIGHTHAas W HOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAaHEHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATH W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymma)y, Mansie u
OOJIbIIINE TIEPHOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osjemeHToB [[. U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKIasi ONMMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3INYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO 3JIEMEHTa 10 (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KJIacCU(PUKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJICIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIEN0BAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TakKXKe IMpaBWaM OOpaIlCHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BENIECTB (BOJOpOAa H KHUCJIOPOJa), MPUTOTOBIICHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
MJIAHUPOBATh W MPOBOAUTH  XUMHYECKHE  DKCHEPUMEHTHI IO
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO MHIUKATOPOB
(;makmyc, henondTaaenH, METHIOPAHK U JPYTHE).

K koHiy oOyueHus B 9 kiacce npeMeTHbIe pe3ysIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWUMHMYECKHMX NOHATHWA: XHWMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, AaHHWOH, NPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKi[usi, XUMUYEeCcKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAS] IUCCOLUMALMS, PEaKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHYECKOE€ paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAUIMYECKass pemeTKa, KOpPpO3Hs METAaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONBb30BaTh XHUMHUYECKYI0 CHUMBOJMKY [UIsl COCTaBleHHUS (opMyll
BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUN;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIACCy COEIMHEHU 1o (opmyjaM, BHA XUMUYECKON
CBA3M (KOBAJCHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cmbich Ilepmoamueckoro 3akona [[. WM. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpH30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymma)» U «rmodouyHas
noarpynna (b-rpynmna)», manble u OOJbIIME TMEPUOALI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsija  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacmpesieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COCIMHEHUU B
npenaesnax MaJlbIX NMEePUOIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCu(UIIMPOBATh XMUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUUYECKUE peakiuu (M0 YHCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 W3MEHEHHUIO CTEICHEW OKHUCIICHUs
XUMHUYECKHUX IJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEaKLUN;

COCTAaBIIAITb YPABHEHUS DJEKTPOJIUTUYECKOW JHCCOLMAMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENBHBIX — PEAKITHIA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIIBHYIO MOJCKYJISPHYIO W  MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHCHHUIO XUMUYECKOU PEAKIIHH;

cOONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  OOOpYyJIOBAaHMEM, a TaKXe IpaBWja oOpalleHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMIME  KAYeCTBEHHBIM  CcOCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHUA-, OpOMU/I-,
uonMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OTEpAIlUH MBICTUTEIBHON JEATCITLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHUE, OOOOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, IKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBonavajbHble XUMUYeCKHE TOHATHS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue A p
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumuu. Ponap XuMuu B KU3HU | bu6mmoreka [IOK
yejioBeka. Teja U BeliecTBa 02.09.2024  https://m.edsoo.ru/ff0d210c
) Ilonsatue o MeTo1aX NO3HAHHUS B | bubmuorexa [JOK
XUMHUHU 05.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B TaOOPaTOPUU U IPUEMBI | 1 bubnunoreka [JOK
oOparieHus ¢ 1abopaTOPHBIM 09.09.2024 = https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bu6mmoreka [IOK
paszeleHus cMecen 12.09.2024  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa HOK
! | (1 TpHMEp 16.09.2024  https:/m.edsoo.ru/fF0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
6 ATOMBI I MOJICKYITBI 1 bubmorexa [TOK
Y 19.09.2024  https://m.edsoo.ru/ff0d2a6bc
7 XuMHUUYECKue 3J1€MEHThI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BENIECTBA 1 bubmorera [JOK
P B 26.09.2024  https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK
yIp i 03.10.2024 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumnueckas popmyna. BaieHTHOCTD bubmmorexa [TOK
Py 07.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX JIEMEHTOB
1 OTHOCuTENBbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 10.10.2024  https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
AJIEMEHTA B COEAMHEHUH 14.10.2024  https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuorexa [JOK
MognspHas macca 17.10.2024  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius 21.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycii0BHs IPOTEKAHUS bubnnorexa [HOK
XAMHYECKHUX PEaKIUi 24.10.2024 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS 07.11.2024  https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
n . P 11.11.2024 | https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenMHEHUs, Pa3NOKESHUS bubmorexa HOK
P ’ 14.11.2024  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
KonTponbhas padorta Nel o teme
19 «BelecTBa 1 XUMHYECKHUE PEAKITAM brbmorexa HOK
H peardt 18.11.2024  https://m.edsoo.ru/ff0d40c4
M. B. JIoMOHOCOB — y4€HBIN-
20 sHukiIoneauct. O0o0IEeHne n bu6mmorexa [IOK
cHUcTeMaTu3alus 3HaHUI 21.11.2024  https://m.edsoo.ru/ff0d4290




Bo3ayx — cMmech razon. CoctaB

21 BOo3ayxa. Kucnopon — aneMeHT u bubmmorexa [TOK
AT poa 25.11.2024  httpsy//m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
du3nyecKne 1 XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
POAa tpeaich ’ 28.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0sbI MOTy4eHHs KHCIIOPO/Ia B
23 71a00paTOPUH U TPOMBIIIICHHOCTH bubmorexa LHOK
patop P ' 02.12.2024  https://m.edsoo.ru/ff0d497a
[IpumeHneHnue KucIopoia
TernoBoit 3¢ ekt XuMUIecKo
24 peaKIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U 05.12.2024 |  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKHUX PEAKIIHIX
TomnuBo (HedTh, yroiabs U METaH).
25 3ar 5[3H€I§I/I€ql;03 . a, CIIOCOOBI iro bubmmorexa [TOK
P AR, 09.12.2024 |  https://m.edsoo.ru/ff0d4c4a
MPEeA0TBpAIEHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[lonmydyenne u coOupanue Kuciaopoaa bubmmorexa [IOK
e . P posa, 12.12.2024  https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY»
7 Bonxopon — aneMeHT u mpocToe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupojae 16.12.2024  https://m.edsoo.ru/ff0d4dd0
)3 ®dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bosopoa. [I[pumenenue Bogopoaa 19.12.2024  https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCIOTAX M COMSX bubmorexa HOK
23.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnuorexa [JOK
naboparopuu 26.12.2024  https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 o Teme bubmuorexa [JOK




«[Tony4yenue u coOupanue BOAOPOA, 28.12.2024  https://m.edsoo.ru/ff0d4f42
W3yYECHUE Er0 CBOMCTB»

1 Mounsipabiii 00bEM ra3oB. 3aKoH bubmmoreka [JOK
ABoranpo 09.01.2025  https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEII[ECTBA ra3a Mo ero M3BECTHOM bubmmorexa [IOK

B Y 13.01.2025  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o

34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [JOK
P . peardt . 16.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJBI 20.01.2025 = https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 bubnuoteka [JOK
WHJIUKaTOpax 23.01.2025  https://m.edsoo.ru/ff0d59¢e2
Bopna xak pactBoputens. HacblleHHbIe

37 u HI;HaCI)IpeHHBII;) acCTBOPBI B bubmorexa HOK

m PacTBOpEL 27.01.2025  https:/m.edsoo.ru/f0dSha0
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme

18 «IIpuroroiieHne pacTBOpOB C bubnuoreka [IOK
onpeAeNeHHON MacCOBOM J10Ier 30.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»

39 KonTtponpHas padora Ne2 o teme bubnmnoreka [JOK
«Kucnopox. Bogopox. Bona» 04.02.2025 = https://m.edsoo.ru/ff0d6342

40 OKcuIpl: COCTaB, KiIacCuUKaIs, bubmuoteka [JOK
HOMEHKJIaTypa 06.02.2025 = https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmorexa [TOK

’ P 10.02.2025  https://m.edsoo.ru/ff0d664e

OKCHIIOB




42 OcHoOBaHUs: COCTaB, KJIaCCH(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 13.02.2025  https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBAaHUU 17.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa 20.02.2025  https://m.edsoo.ru/ff0dfee2
45 [lony4yeHue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT 24.02.2025  https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((iblf o )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorera [JOK
. i ’ 27.02.2025  https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckast padora Ne 6. Pemenue
A7 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 03.03.2025 = https://m.edsoo.ru/00ad9b7c
COEJIMHEHUID)
43 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCTUHEHUI 06.03.2025  https://m.edsoo.ru/00ad9a50
49 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUI 10.03.2025  https://m.edsoo.ru/00ad9cb?2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa [JOK
“n P 13.03.2025 | https://m.edsoo.ru/00ad9ela
COCTMHECHU I
[TepBBIe MOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX 3JIeMeHTOB. IToHsATHE O bubmorexa HOK
' 17.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 [Tepunoguueckas cucreMa XUMAYECKHX bubmorexa [TOK
puon 20.03.2025 | https://m.edsoo.ru/00ada52c

anemenToB 1. Y. MenneneeBa




bu6mmoreka [IOK

53 Ile
PHOJBL, TPYIIEL, TOATPYHIE 03.04.2025 | https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
snaep. N3oTomsl 08.04.2025  https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YCK
. bubnmoreka [JOK
55 aTOMOB 3J1IeMeHTOB [lepuonnyeckoit
10.04.2025  https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonnueckont cucreme /1. U. 14.04.2025  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3akoHa
57 JUISl pa3BUTHs HayKH U npakTtuku. 1. 1. bubnuoreka [IOK
MenpeneeB — y4€HbIN, MIEIArOT U 17.04.2025  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
XUMHYECKHUX JIEMEHTOB 21.04.2025  https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b bubmorexa HOK
24.04.2025  https://m.edsoo.ru/00adac34
60 KoBanentnas nossipHas XuMudecKkas bubnnoreka [JOK
CBSI3b 05.05.2025 | https://m.edsoo.ru/00adaab8
KoBanenTHas HenossipHasi XMUMHUYECKast bubnuoreka [IOK
61
CBSI3b 12.05.2025  https://m.edsoo.ru/00adaab9
CreneHb OKUCTIEHUS
62 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE brbmorexa HOK
15.05.2025  https://m.edsoo.ru/00adae28
peaxiuu
63 KonTponbhas padota Ne4 o teme bubnuorexa [IOK
«CTtpoeHue aroma. 19.05.2025 = https://m.edsoo.ru/00adb076




OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

64 caKII | bu6mmoreka [IOK
beardl 22.05.2025 https://m.edsoo.ru/00adb076
Xumudeckas cBI3b»OKUCIUTEIN U bubmuorexa [JOK
65 BOCCTAaHOBUTEIIU ! 26.05.2025 https://m.edsoo.ru/00adb486
66 PesepBHblii ypok. O6006111eH1E U bubnmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnoanueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOoB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HoOMeHKIaTypa | bu6mmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
P peak hitps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XUMHUYECKHUE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponause coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas padota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIMAIIUS Eubmorexa IIOK
P & HHATH. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX))
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;I?ICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYy4YCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[ToxyueHnune coJSTHOI KUCIIOTEI bubmorexa LIOK
YHCHHE COI> : https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOMCTBY»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKUX PEAKIINU, €CIIU OJUH U3 buGnnorexa LIOK
p ’ https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
” OO0m1as XxapakTepucTUKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAITUN CEPBHI.
2 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopo1, CTpOEHHUE, bubnuorexa [JOK
dbuznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢uznyeckue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
7 Brraucienrne MaccoBoi JOJIH BBIXOIa bubmuorexa [JOK
NPOIYKTa PEaKInu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCTHKA dJIEMEHTOB bubnmoreka [JOK




VA-rpynnel. A30T, pacipocTpaHEHHE
B IIpupoze, GU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckKue u

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

29 XUMUYECKHUE CBOWCTBA, IOJTYyYEHUE U bubmorexa [TOK
> HOIYH hitps://m.eds00.ru/00adf004
pUMEHEHUE
[IpakTrueckas padora Ne 3 o reme
30 «lTonyueHne aMmMuaKka, U3y4eHHUE €ro bubmorera [JOK
i > 1Y https:/m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KuCI0Ta, e€¢ (QU3NIecKue U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 0o0peHuii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ocdop. Okeua pochopa (V) u

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue GocdaTos B

34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEIb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu f)) e gmﬂiecéle U XUMHUYECKHE bubmmorexa [OK

P P e https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yriaeposaa, ux puzndeckue u bubnmuorexa [JOK

XUMHYECKUE CBOVCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYroapHas KUCIIOTa U €€ COJIU bubmorexa [TOK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
bu6mmoreka [IOK
39 OpPraHUYECKHUX BEIIECTBAaX KaK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIIIepoa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuaeckast pabota Ne 5. Pemienue

A1 JKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BaxknHeinie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»

Kontponbnas padota Ne3 no teme
42 «Baxneinie HeMeTaIbl U UX bubmorera [JOK
https://m.edsoo.ru/00aec0Oe18
COCTUHEHUS»
OO0mias XxapakTepruCTUKa XUMHIECKIX
3JIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBsI3b U bu6mmorexa [IOK
MEeTaUInYeCKas KpUCTaIInIeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJITIOB.

. bubmuorexa [JOK

44 DIIEKTPOXUMUYECKUH P

HaIpsHKEHUH METAILIIOB

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




OO0mue cnocoObI MOTYYEHUS
mMeTaymoB. CruiaBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PEaKIUI bubnmorexa [IOK
yp PCAKIIH, https://m.edsoo.ru/00ael 156
€CJIIM OJWH U3 PEAreHTOB COJNECPKUT
puMecHu
bu6mmoreka [IOK
46 ITo € 0 KOppo3 €TaJlIo
T PPO3HH METAILIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €JIOYHBIE METAJLIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [Ienoyno3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA ¥ Maruui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coenMHEHNS KaJIbIIUI bubmmnorexa [IOK
4 H https://m.edsoo.ru/00aec15e8
51 O0001IeHNE U CUCTEMATH3AIINS
3HAHUN
50 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHU https://m.edsoo.ru/00aec1886
[TpakTuyeckas padora Ne 6 o Teme
53 " KECTKOCTE BOAEI I METOEI €6 bubmnorexa LIOK
" 8 A https://m.edsoo.ru/00aelae8
YCTpaHEHHSI
54 N —— bubnmnoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnuoreka [IOK
THAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

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




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIC3a

bu6mmoreka [IOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O000111eHNE U CUCTEMATU3ALMS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubmmoreka [JOK
«BaxHeiye MeTalibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COAEPKUT IpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM /1011 BbIXOJa MPOAYKTA
peakuuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTponbnas padota Ne4 mo teme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTMHECHUS
63 BemecrBa u maTepuansl B bu6mmorexa [IOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O000IeHNE U bubmoreka [IOK
CHCTEMAaTU3ALMS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O0001ICHNE U bubmuorexa [JOK




‘ cucTeMaTru3anusa 3HAHHHI

68 PesepBublit ypok. O6o0mIeHnE 1
CHCTEeMaTU3alus 3HAaHUI

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI VIS VUUTEJS

XUMMUS (BA3OBBII VPOBEHD).

PEAJIM3ALIS TPEBOBAHMI ®I'OC OCHOBHOI'O OBLLE'O
OBPA30BAHUS

Metonunueckoe mocooue it yIuTes

[Ton penakuueit I'. B. [Inayrunoii

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

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