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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO OOIIEro o0O0pa3oBaHUS
COCTaBJicHa Ha OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 0011IeT0 00pa30BaHusl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (heqepalibHON padoyuei MporpaMMbl BOCIIUTAHUS
U ¢ yd4€TOM KOHICNIMM TIPEnojiaBaHus y4eOHOro mnpenMera «XUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnmm.

[Iporpamma mo xuMuM AA€T TPENCTaBICHHUE O IENsIX, OOIIeW cTpaTreruu
OoOy4eHMs, BOCHHUTAHUS W Pa3BUTHUS OOYYAIOMIMXCA CPEJACTBAMHU Y4YEOHOTO
npeaMera, YCTaHaBJINBAECT 00s13aTENbHOE IpEAMETHOE COJIEpKaHHE,
npeaycMaTpUBaeT paclpeielieHue €ro Io KilaccaM U CTPYKTYpUPOBAHHUE IO
pazienaM U TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAEISICT KOJIUYECTBEHHBIE W
KauECTBEHHbIC XapaKTEPUCTUKU coJIepKaHus, PEKOMEHTYyEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHUS] XHUMUU C YYETOM  MEXKIOPEAMETHBIX H
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, OMNpeAesieT BO3MOXKHOCTH —MpeaMeTa IS
peanuzainuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TaKKe TPeOOBaHMM K
pe3ynbTatam 00y4YeHHUs XUMUW Ha YPOBHE 1IeJiel U3y4deHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIbHOM JI€ATEIbHOCTH OO0YYarollerocss Mo OCBOEHUIO
y4e0HOT0 Co/IepKaHUsI.

3HaHWE XHUMHH CIY)KUT OCHOBOM [JIsi (OPMHUPOBAHMS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (OpMUPYEMbIC XUMHUEH NPECTABICHUS O B3aHMMOIPEBPAIICHUSX
SHEPIUM U 00 DBOJIIOIMU BEILIECTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM YCTOMYMBOIO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHCHHUSI.

N3yuenune xumnu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUA |
dhopmMupoBaHUsI KYJIbTYPBI IMYHOCTH, €€ o011el U (PyHKITMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHME MBIIIJICHUS U TBOPUYECKUX CIOCOOHOCTEM
o0ydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIIbHOW  yuyeOHOW  JeSTENhHOCTH,
DKCIIEPUMEHTAILHBIX ¥ HCCJIENOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEHEBHOM JKMU3HU, TaK U B TPO(HECCUOHATLHOM e TEIIbHOCTH;

3HAKOMUT CO CHENU(GUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3MJIsia HA €IMHCTBO NPUPOIBI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOLUXCS;




crocoOCTBYeT (POPMHUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBiIeHUS B OOYyUYEHUH XUMHUU OOECIIEUMBAIOTCS CHEIM(PUKON
colepKaHUsl  y4eOHOro  ImpeaMeTra, KOTOpPbIA — ABISIETCS  MEJAaroru4ecku
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM JTare €
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHUsl OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBI MEPBOHAUYATIBHBIX MOHATUNA XUMHH, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepkaHusl MPOrpaMMbl MO XUMHH C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTIO Ioaxoaa K e€ uzydeHuro. CoJepikaHue CKIAAbIBAECTCS U3 CUCTEMBI
HNOHATUH O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IIOHATHIA O XUMUYECKOU
peakuun. OO€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O MNPHHLIMILY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYEHMsI KaK OCHOBBI BCET'O €CTECTBO3HAHNS;

— [lepunoanueckoro 3akoHa /. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOW CBSI3U;

— TMpeacTaBileHUN 00 AIEKTPOJUTHYECKON JHMCCOLMAlMU BELIECTB B
pacTBopax.

TeopeTnueckne 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OJMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IPyrOMY, BBITIOJIHSSI PYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHHS ¥ TIOJTyYeHUS U3yYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CHOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABJISIOIIEH HAyYHOM KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM PUPO/IbI, IECHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HaHHUIO U METO/IaM
NMO3HaHUA B Hayke. M3yuyeHHe XMMUU MPOUCXOTUT C MPUBJICYCHHEM 3HAHUMN W3
paHee M3Y4YEeHHBIX Y4YeOHBIX mpeaMeToB: «Okpyxkawomuii Mupy», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiaacey.

[Ipy w3ydyeHMH XUMHUH TNPOUCXOAUT (POpMUpPOBaHWE 3HAHUN OCHOB

XUMHUUYECKOMN HAayKHU KaK obOiacTn COBPCMCHHOI'O €CTCCTBO3HAHUAI, HpaKTquCKOfI

JIeSITEJIbHOCTH YeJI0BEeKa M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. 3a/1a4a
y4e0OHOTOo MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX 3HAHUH —
BaXHEUIINX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX MOJI0KEHUH, TOCTYIHBIX
0000IIEHNIT MHPOBO33PEHUECKOIO XapakTepa, si3blka HAyKH, B MPUOOIIEHUH K




Hay4YHbIM METO/aM IMO3HAaHUS NPU U3YYEHHUM BEIIECTB U XMMHUYECKUX PEaKLMi, B
(dbopMHpOBaHNY U PA3BUTHH MO3HABATEIBHBIX YMEHUHN U UX TPUMEHEHUHU B Y4eOHO-
MO3HABATEJIBHON U y4eOHO-UCCIIEIOBATELCKON ACSITEIbHOCTH, OCBOCHUU MPaBUII
0e301macHOro o0paIieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu u3yyeHUn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IN, KaK:

— (OpMUPOBAHHE HWHTEIJIEKTYaJIbHO PpPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTH4YeCKoe MpuOoOIIeHHE
oOyJaromuxcss K CaMOCTOSATEIbHON IMO3HABATEIBHOW MEATEIbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUHU;

— obecrieyeHue yciloBuil, CHOCOOCTBYIOIIUX MPHUOOPETEHUIO 00YUYaIOIUMUCS
OTBbITa Pa3HOOOpPa3HOW MAEATEeIHHOCTH, MO3HAHWSA W CAMOIMO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— ((opmupoBanue oOwmEHd (QYHKIMOHAIBHOM M €CTECTBEHHO-HAYyYHOUH
IrPaMOTHOCTH, B TOM 4YHCIE YMEHHH OOBSACHATH H OIICHUBATH SIBJICHHUS
OKpY’KaloIllero MHUpa, WCIOJIb3Yys 3HAHMUS U OMbIT, MOJYYEHHbIE MPU U3YYEHUU
XUMHH, TPUMEHSATh UX MIPU PEIICHUHU NPoOIeM B TOBCEAHEBHON )KM3HU U TPYAOBOM
NeSITETHHOCTH;

— (¢dopMupoBanre y OOydYarOIUXCd TYMAHUCTUYECKUX OTHOIICHUH,
MOHMMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUW [Ji1 BBIPAOOTKH HSKOJOTHUECKHU
[€JIECO00Pa3HOr0 TOBEICHUS B OBITY W TPYIOBOM NESITEIBHOCTH B IENIAX
COXPAaHEHHUs CBOETO 310POBbS U OKPYIKAIOLIEH IPUPOAHOM CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIIS M HAIPaBIEHHOCTU AAJBbHEHIIEro
oOyueHusl.

Oo1iee ynciio 9acoB, OTBEASHHBIX ISl U3YUYSHHS XUMHUH Ha yPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 vacos: B 8 kimacce — 68 yvacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).




COJEPKXAHUE OBYYEHMUA

8 KJIACC

IMepBoHaYa/IbHBbIE XUMHYECKUE TIOHSTHSI

[Mpenmer xumun. Posib XMMHUM B JKU3HU 4YeOBEKa. XUMHS B CHCTEME HaykK.
Tena u BemiecTBa. ®Du3MyecKhe CBOMCTBAa BEIIECTB. ArperaTHOC COCTOSHHE
BemiecTB. [ToHATHE O MeTOAaX IMO3HAHWS B XUMHUHU. UHMCTHIC BEIIESCTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI ¥ MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas ¢popmynia. BaneHTHOCTh aTOMOB XUMHUECKHX JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOCTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas oIl XMMHUYECKOTO 3JIEMEHTA B COCMHEHUU.

KomunuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBs3b KOJIMYECTBA,
Macchl M 4YHUCIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacu€rsl mo Qopmynam
XUMUYECKUX COCTMHEHUM.

OuU3NYECKUE U XUMHUYECKUE SIBICHUA. XUMUYECKAs peakluus U €€ MPU3HAKU.
3aKOH COXpaHEHHs] MacChl BelIEeCTB. XMMHUYecKue ypaBHeHud. Kitaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKcnepumenn:

3HAKOMCTBO C XMMHUYECKOHW TMOCYIOH, MpaBUiaMu padoThl B J1abOpaTopuu 1
npuémMamu oOpaileHus ¢ J1adopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U ONKCAHUE
(bu3MYecKuX CBOMCTB 00pa3lioB HEOPraHUYECKUX BEILIECTB, HAOIIOJIEHUE
busndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, pacCTUpPAaHUE caxapa B CTYIKE,
KUINIEHUE U KOHIEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUHU, MPOKAIMBAHUE
MEJHOM MPOBOJIOKU, B3aUMOJIEHCTBUE MeNa ¢ KUCIOTON) sIBJICHUHN, HaOII0eHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAaHHUA XMMHUYECKHX peaklMil (paszioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KUCIOTHI C XJOPUAOM Oapusi, paszyioKeHUE TMIPOKCHAA
menu (II) npu HarpeBanuu, B3auMOJICUCTBUE Kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CIOCOOOB pa3lelieHHs CMeced: ¢ MOMONIbI0 MarHura, (uibTpOBaHHE,
BbINIapUBaHUE, AUCTUILISALKS, XpoMaTorpadus, NpoBeIeHUE OYUCTKH MTOBAPEHHOM
COJIM, HaOJIOJAEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHHE MOJEIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

BaxxHellline npeacTaBUuTE M HEOPraHUYECKUX BellleCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucimopoa — 31€MEHT M MpOCTOE
BemecTBo. Haxoknenuwe kucimopoma B TpupoAe, (U3MUYECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [lpumenenue xucinopoaa. CrnocoObl
MOJIyYeHHUs] KUCIopoda B JjabopaTOpuud W HPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(pUKALINS KUCIOPOIaA.




TernoBoit 3 (deKT XUMUYECKOW peakluu, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bopopon — anmemenT u mpoctoe BemecTBo. HaxoxaeHrne Bogopo/ia B MpUPOJIE,
bu3NYecKue 1 XUMUYECKHUE CBOMCTBA, TPUMEHEHHUE, CITOCOOKI TTOTydeHus. KHCIOThI
Y COJIH.

MonsipHbIii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusznueckrue CBOMCTBA BOJbL. Boma kak pactBopurenb. PacTBOpSL.
HaceplllieHHbIE M HEHACBIIIEHHBIE pPAacTBOpPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Ji BEIIeCTBa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHMS.
Ponp pacTBOpoB B MpUPOJE U B KU3HH 4elOBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenuil. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusa. Knaccubukanuss ocHoBaHWM: IIETOYM U HEPACTBOPUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnorsl. Knaccudukanusa kucior. Homenknatypa kucinotr. Gusnueckue u
XUMHYECKHE CBoMcTBa KHCIOT. Psan aktuBHOocTHm MetauioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenkiarypa comneil. duznueckue 1 XMMHUECKHUE CBOMCTBA COJIEH.
[lonyuenue coneml.

['eneTnueckas CBSI3b MEXKy KJIacCaMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPO/Ia B BO3AYXE, MOIyYEHHUE,
coOupaHue, pacrno3HABaHWE UM W3YyUYEHHE CBOMCTB KHUCIOPOJa, HaOJIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM U YCJIOBUSL BO3HUKHOBEHUS W
MIpPEeKpaleHust TopeHus (mmoxkapa), 03HaKOMJICHHE C 00pa3IiaMi OKCHUJIOB M OMTUCAHUE
WX CBOWCTB, IMOJy4YeHUE, COOWMpaHWE, pAClO3HABaHHME W W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuoM meau (1) (BozmoxxHo
HCIIOJIb30BaHUE BUIEOMATEpUAIIOB), HA0IIOIeHUE 00Pa3IOB BEIIECTB KOJIMYECTBOM
1 ™Monb, wucciaegoBaHHEe OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMUHOU
PAaCTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM JOJEH
pPacTBOPEHHOIO BENIECTBA, B3aUMOJCHCTBHE BOJABI C METaUIaMU (HAaTpHEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HCCJIEIOBAHUE
00pa310B HEOPTaHUYECKUX BEUIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKpacCKH MHJIMKATOPOB B pACTBOPAX KHUCIIOT U HIENOUYEH, U3YUEHUE B3AUMOICCTBUS




okcuza meau (II) ¢ pacTBopoM cepHON KUCIOTBI, KMCIOT C METAJUIAMM, peaKLui
HEWUTpaIu3aluy, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OJHOIO
MeTaJljIa APYTUM U3 pacTBOPA COJIU, PEIIEHUE DKCIIEPUMEHTAIIBHBIX 3aJ1a4 110 TEME
«BakHelmme KI1acchl HEOPTraHUYECKUX COCTUHEHHI.

Hepuoauyeckuit 3akoH u Ilepuoamyeckass cucreMa XUMHYECKHX
yaemenToB JI. U. MenpgeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBS3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBple MONBITKM KiIacCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIIaX CXOJHBIX 3JEMEHTOB (LIEJOYHBIE M IIEJTOYHO3EMEJbHBIE METAILIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMpOTEepHbIE OKCUIBI
U TUAPOKCUIBL.

Ilepnonuyeckuit 3akoH. [lepuoanueckas cucTeMa XUMHAYECKUX 3JIEMEHTOB /1.
N. Menaeneesa. KopoTkonepruoanas u asmmHHonepuogHas popmsl [lepuoanueckoit

cucTteMbl XxuMudeckux dneMeHToB /. M. MenneneeBa. Ilepuonsl M Ipymiibl.
@U3NYECKHUN CMBICI TOPSIAKOBOIO HOMEPAa, HOMEPOB MEPUO/IA U TPYIIIIBI DIEMEHTA.

Crpoenue atoMoB. CoctaB aroMHBIX siaep. M3otomnbl. Dnektponbl. CTpoeHne
AIIEKTPOHHBIX ~ 0000ueK aroMoB  MepBbIX 20 XUMHMYECKUX  3JIEMEHTOB
[lepnogmueckon cucremsl . M. MenaeneeBa. XapakTepUCTHKAa XHUMHYECKOTO
3JEMEHTA o ero nojoxeHuto B [lepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEpUOJaM.

3nauenue [lepuoauueckoro 3akoHa u [leprnoanueckoil cHCTEMbl XUMUYECKUX
DIIEMEHTOB Uil pa3BuUTHA Hayku W npaktuku. . WM. MenneneeB — yd€HbI U
IPaKIaHHH.

Xumuyeckass cBa3b. KoBaseHTHass (HOJsipHAsT M HEMOJSIpHAasi) CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMHUECKHUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  oxkucneHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl OKUCIIEHHS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpaslioB BEILECTB METAJIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTKOCTPUPYIOLIUX —~ IPUMEPBl  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIAN
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnoie ceazu

Peanm3zannss MeXNpeIMETHBIX CBS3€M NMpH W3YyYEHUM XHMHU B 8 Kiacce
OCYILECTBIISIETCSI 4Yepe3 MCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO--HAYYHbIX
IIOHSATUM, TAK U IOHATHUH, SBIAIOLIUXCSA CUCTEMHBIMH Ul OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAY4YHOI'O [IMKJIA.




OO11ue ecTeCTBEHHO--HAay4UHbIE MOHATUS: HAY4YHbIN (PAKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHaJM3, CHUHTE3, KiIacCU(UKAIMA, TMEePUOJUYHOCTh, HAOIIOICHNUE,
DKCIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: MaTepusi, aTOM, IIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, H30TOIBI,
PaJMOAaKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUN 3apsAll, BELIECTBO, TEJIO, O0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, Tra3, (PU3NYECKUE BEJIMYMHBI, EIUHULIBI
U3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b!1, ConHIIe.

buonorus: dborocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MUHEPAIIBL, TOPHBIE TIOPO/IbL, IOJIE3HBIE
MCKONAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo H XuMn4yeckas peakuus

[lepnonmueckuit 3akoH. [leprnoanyeckas cucrema XUMAYECKUX JIEMEHTOB /.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMUYECKHUX DJIEMEHTOB IIEPBBIX TPEX NEPUOIOB, KAJIM, KAIbLUA U UX COCIUHECHUN
B COOTBETCTBUM C IIOJIOKEHHMEM DJJIeMEHTOB B llepuonnueckoy cucreMme u
CTPOECHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHABI XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUUYECKOM CBS3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIECTB. XUMHUECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanys XuMHYECKUX peakIMil 0 pa3IMYHbIM MPU3HaKaM (TI0 YnuciIy
U COCTaBy Y4YacCTBYIOIIMX B pEaKIMU BEILIECTB, MO TeEIIoBoMY 3(ddekrty, 1o
U3MEHEHHUIO CTENEHEW OKHCIIEHUS XMMHUYECKUX AJIEMEHTOB, O 00OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMUYECKHAE PEAKIINH, TEPMOXUMHUECKHUE
YpaBHEHUS.

[lonsiTue 0 cKOpOCTH XuUMUYecKOM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusix. [loHaTHEe 0 TOMOreHHBIX M T'e€TePOreHHBIX
peakuusx. [lonarne o karanmse. [losTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOLIME HA CKOPOCTb XMMHUYECKOW PpEAKLUMH M IOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTENIBHBIE  PEAKIMHM,  AJEKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  pEaKLHUH. CocraBneHue  ypaBHEHUU
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HCIOJIb30BAHUEM  METOJA

AIIEKTPOHHOTO OajaHca.




Teopus ANEKTPONUTHUECKON TUCCOUMALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MeXaHu3M IHCCOLMAIIMU BEIIECTB C PA3JIMYHBIMHA BUIAMU
xumudeckoi cBsizu. Crenens auccoruranuu. CUIbHbIC U ClIa0ble AIEKTPOIUTHIL.

Peaxiuun nonHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKInii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIEHHbIE HMOHHBIE YpaBHEHHs peakiuil. CBOHCTBa KHCIIOT,
OCHOBAHMM U COJIEH B CBETE MPEACTABICHUI 00 SJEKTPOIUTUYECKON AUCCOLUALINN.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpOIH3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — METAJUIOB W HEMETALIOB (rpadura W anMmasa), CI0KHBIX BEIECTB
(xJ70pHuaa HATpus ), UCCIIETOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIIMU OT
BO3JCICTBUS  pa3iMyYHbIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIIMY KUCIIOT, LIEJI0UEN U coJiel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO0 MAaTEPHUANIOB), MPOBEJCHHUE OIBITOB, HWILTIOCTPUPYIOIINX
NPU3HAKK TPOTEKAHHWsS peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajka,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PpEaKIil (TOpeHHe, pPEeakiuyd pPa3IoKEHUs,
COCJIMHEHHUS), pACIIO3HABAHUE  HEOPTraHWYECKUX  BEIIECTB C  IOMOIIBIO
KA4ECTBEHHBIX PEAKLIMM HA MOHBI, PEIICHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 4 MX COeAUHEHUS

OO6miass xapakTepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTenieHn okucieHus. CTpoeHue U (U3HUecKue CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMHUYECKHE CBOWMCTBA HA IPUMEPE XJIOpa (B3aMOIeiCTBHE
C MeTajulaMH, HeMeTaylaMH, IejaoyaMu). XjopoBoaopon. ColsiHasg KHUCTIOTa,
XMMHUYECKUME CBOMCTBA, IIOJy4YeHUWE, MNOpuMeHeHue. JleiictBue xjgopa U
XJIOPOBOJOPO/Ia HA OPTaHU3M YeI0BeKa. BaxkHenme XJIOpuabl U UX HaX0XKICHUE B
IIPUPOLE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTerneHu okucieHus. CTpoeHue M (PU3nYecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U CEpbl. AJUIOTPOIHbIE MOAU(PUKALUUA KUCIOPOAA
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEPbl KAK NPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnas kucnoTa, Gu3NYECKUEe U XMMHUYECKHE CBOMCTBA (00IIME KaK MpeICTaBUTENs
KJlacca KUCIOT W crnenuduyeckue). XUMUYECKUE PEaKIUu, JexKallie B OCHOBE
MPOMBIIIVIEHHOTO CcHoco0a MOoJy4yeHusi CepHOM Kuciotbl. [IpuMeHenue cepHoi
kucioThl. CoOJIM CEepHOM KHUCIOTHI, KAUeCTBEHHAs] pEaKIus Ha CyiIb(haT-uoH.
Haxoxnenue cepbl M €€ COCAMHEHUWM B MNPUPOAEC. XHUMHUYECKOE 3arps3HCHHUE
OKpYXaIoLlel Cpelbl COEIMHEHUSMH cepbl (KUCIOTHBIE [OXIW, 3arpsi3HEHUE
BO3]lyXa U BOJOEMOB), CITOCOOBI €r0 MPeIOTBPAILICHHUS.




OO6miast xapakTtepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCICHUS. A30T, paCIpOCTpPAaHEHUE B MPHUPOJIE,
bu3ngecKue U XuMUIecKue cBoiicTBa. KpyroBopot a3ora B mpupojae. AMMHAK, €ro
bu3NYecKue 1 XUMUIECKAE CBOMCTBA, OJydeHHe U ipuMeHeHne. Coar aMMOHUS,
ux GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3NYECKUe M XUMHUYECKUE
CBOMiCTBa (00OmMEe Kak TPEACTABUTENs Kilacca KHCIOT U crenuduaeckue).
Vcrionp30BaHre HUTPATOB M COJICH aMMOHUS B KA4€CTBE MUHEPATBHBIX YI0OPEHUT.
XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, aIOTPONHBIE
moaudukamuu Gocdopa, dpuznueckue U xumudeckue ceorctra. Okcua gochopa
(V) u dochopnas kuciora, puznueckne M XUMHYECKHE CBOMCTBA, MOJIyYCHHE.
Hcnonb3oBanue (hochaTroB B KaueCTBE MUHEPATBHBIX YI00PEHHIA.

O6mas xapaktepuctuka 3aeMeHTOB [VA-rpymmbl. OcoOEHHOCTU CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENIEHU OKUCIICHHUS. YTIIEpO, aJUIOTPOIHBIE MOAU(DUKALINH,
pacrpocTpaHeHue B Npupoje, GU3nyeckue 1 XMMUUYECKUe CBOMCTBA. AcopOius.
Kpyrosopor yrinepona B mnpupoae. Okcuisl yriepoaa, ux (U3MYECKUE U
XUMUYECKUE CBOMCTBA, JEWCTBHE HAa JKUBBIE OPraHU3MBbI, T[OJyYE€HUE U
MPUMEHEHHUE. JKOJIOTHYECKUE MPOoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoM yriaeponaa (IV),
TUIoTe3a TJIOOATBHOTO IMOTEIJICHUS KIMMaTta, MapHUKOBBIA A(dekT. YrompHas
KUCJIOTa U €€ COJIu, UX (PU3MYECKUE U XUMHUUYECKHUE CBOMCTBA, MOJYyUYCHHE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-uMOHBI. Vcmonb3oBaHMe
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHavYaIbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoza (MeTaH, 3TaH, STUICH, alleTUJICH, 3TaHOJI, TJIUIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPUPOIAHBIN Tra3, HEPTH),
MPOJYKTHl WX mepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: KUpaX, O€NKax, yrieBoJax — U uxX
poi B KM3HM YeNOBeKa. MaTepualibHOe €IMHCTBO OPTraHWYECKUX W
HEOPTaHWYCCKUX COCTUHCHUH.

Kpemuuii, ero ¢usznueckue M XHUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npumeHenue. CoenMHeHHs KpeMHUs B mpupoie. O01mue mpeacTaBiIeHus 00 OKCHIIE
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MIPOMBINIUICHHOCTH. BakHEHIMe CTpoHWTENbHBIE MaTepuajbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, xene300eToH. I[IpobGiembl 0€30MacHOrO0  MCIOIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HH.

Xumuueckuiui IKcnepumenm:

M3ydeHue o0pa3IoB HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
MIPOBEICHNE KAaUECTBEHHBIX PEAKIINN HA XJIOPHUI-UOHBI U HAOIIOJCHUE TIPU3HAKOB




WX TIPOTEKAHMs, OIBIThI, OTPAKAIOIIME (PU3NYECKHE M XMMHYECKHE CBONCTBA
rajoreHOoB U HX COCIMHEHUH (BO3MOKHO HCIIOIb30BaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3liaMy XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHUE ¢ 00pa3aMu
ceppl U €€ COCNMHEHUSMH (BO3MOXKHO HCMOJIb30BAHUE BUICOMATEPUATIOB),
HaOJI0ICHUE TIpoliecca O0YTIMBaHUA caxapa Moj AeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIJIOThI, U3yYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI,
MIPOBEICHNE KaUeCTBEHHOW PEAKIMU Ha CyJIb(aT-uOH U HAOIIOJCHUE MMPU3HAKA €€
NpOTEKaHus, O3HAKOMIIEHHE ¢ (PM3MYECKUMU CBOMCTBaAMHU a30Ta, (ocopa u ux
COEJIMHEHUN (BO3MOXHO HCIIOIb30BaHUE BHUJIEOMATEPHAIIOB), 00Opa3iaMy a30THBIX
u (dochopHbIX ya0oOpeHui, MmojiyueHne, cCoOOMpaHue, paclio3HaBaHUE U HU3y4YEHUE
CBOMCTB aMMHaKa, IPOBEIACHUE KAYECTBEHHBIX pEAKUW HAa HOH aMMOHHS U
dbochar-uoH W U3ydEeHHE TPUZHAKOB HUX MPOTEKAHUs, B3aUMOJICUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIb0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HU3YYCHHE MOJENIeH KPUCTALIMYECKUX PEImIETOK anMasa,
rpadura, dymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aaCcOpOIUU PACTBOPEHHBIX
BEILIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM IPOTHBOra3a, IOJIy4YCHHUE,
coOupaHue, paclio3HaBaHUE U U3YUYEHHUE CBOMCTB YIJIEKHCIIOrO rasa, MPOBEJCHUE
Ka4eCTBEHHBIX PEaKIMi HA KapOOHAT M CHJIMKAT-UOHBI U U3yYCHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKIHEW CHIMKATHOM IPOMBIIUIEHHOCTH,
pEelIeHrEe SKCIEPUMEHTABHBIX 3a7a4 Mo Teme «BakHeilne HeMeTallbl U UX
COCMHEHUS.

MeTa/iibl 4 UX COeTUHEHUS

OO6mrast xapaKTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJIOB HA OCHOBAaHUU
uX TmonoxkeHus B llepmommyeckor cucrteMe XMMHUYECKMX dieMmeHToB [[. .
MenaeneeBa u crpoeHus atoMmoB. CTpoeHue MetajioB. MeTtauimdeckas CBs3b U
METAJJIMYECKas ~ KpPUCTAJUIMYECKass  PemeETKa.  DIEKTPOXUMHUUYECKUU  psil
HaMpsHKEHUN MeTaiuoB. @U3NUYecKre U XUMUYECKHE CBOMCTBA MeTaiuioB. Oo1mue
crocoObl ToyyeHusi MetauioB. [loHSTHE O KOppO3UM METaiOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsle mMeTambl: nooKeHUE B llepuoanueckon cHUCTEME XUMHUYECKUX
sanemeHntoB JI. M. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXAECHHUE B MPHUPOJE.
du3nyecKue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HX
COCIUHCHUM.

[llenouyno3eMenbHbIE METAJUIBI MAarHMM W KaJdbLUHUM: IIOJOXKEHUE B
[Tepnoauueckoit cucteMe XxumMudeckux 3jeMeHToB . . MenaeneeBa, CTpoeHue nX
aTOMOB, HAXOXJIeHHE B Tpupojie. PU3ndYecKre U XUMUYECKUE CBOMCTBA MarHus U




KaybIusl. BaxkHeiime coequHeHust KanbIus (OKCUI, TUIPOKCU/T, COJn ). JKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJIIOMUHUN: TI0J103)keHKE B [leproandeckoil cucteMe XUMUYECKUX 2JIEMEHTOB
. . MengeneeBa, CTpOCHUE aroMa, HaXOXICHUE B Ipupoje. Pu3nueckue u
XUMUYECKHAE CBOMCTBA aTlOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
ATFOMHUHUSL.

Kenezo: nonoxenne B lleproanueckor cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MengeneeBa, CTpOCHHME aTOMa, HaxOXXJAEHHE B Ipupoae. PuU3NUECKUE U
XUMHYECKHE CBOMCTBA Xene3a. OKCuapl, THAPOKCU B U cou kene3a (II) u xenesza
(IIT), nx cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHWE ¢ oO0pa3llaMd METaJUIOB M CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BHEOMATEpPHANIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAaHUE BHUIACOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOIIECCAa TOPEHUS XKele3a B KHUCIOPOAE
(BO3MOXKHO  HCIOJIb30BaHME  BHJICOMATEPHAIOB), TMPHU3HAKOB  MPOTEKaHUS
Ka4eCTBEHHBIX pEaKIMii HA MOHBI: MAarHus, KaJablius, aJllOMUHUS, IMHKA, >kee3a (1)
n xenesza (III), menu (II), HaOmroAeHME W OMUCAHUE TMPOIECCOB OKPAIIMBAHUS
IJJaMEHH WOHAaMU HaTpus, Kajiusd W Kajdblus (BO3MOXKHO HCIOJIb30BAaHUE

BUJIEOMATEPUAIIOB), MCCIIEAOBaHNE aM(DOTEPHBIX CBOMCTB TUAPOKCHIA AITFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1ad Mo TeMe «BaxkHeiiine
METAJUJIbI K X COCUHEHHUS.

XuMHUS M OKPYKAKOLIAs cpeaa

BemecrBa u Marepuansl B NMOBCEAHEBHOM >XM3HU 4eJOBEKa. be3omnacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakuuii B ObITy. IlepBas momors mpu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolehd cpeinl (MpeaenbHasi JOoMmyCcTUMast
KOHIIeHTpalus BemiecTB, aanee — [1/IK). Ponb xuMun B pemieHrn 3K0JI0THYECKUX
npooIIeM.

Xumuyeckuii IKCnepumenm:

n3ydeHue o0pasioB MaTepuaiioB (CTEKJIO, CIUIaBBl METAJUIOB, MOJMMEPHBIE
MaTepuasbl).

Mesricnpeomemmnuwie ceasu

Peanuzanust MeXNpeIMETHBIX CBSI3€M MpU W3YYCHUHM XUMHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BaHWE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHATHM, SBJISIOMIMNXCA CUCTEMHBIMU JJISI OTJICJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYyYHOI' O LIUKJIA.




OOmue ecTecTBEHHO-HAyYHbIE MOHSTHS: Hay4YHBIA (akT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiIacCU(pUKAIWs, TEPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIeTb, SBICHWE, IMapHUKOBBIN
3¢ (DEeKT, TEXHOIOTHS, MAaTEPHUATTBI.

®dusuka: MaTepusi, aTOM, FIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIUJ, U30TOIIbI,
PaIuO0aKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUI 3aps, MIPOBOAHUKH,
MOJIYIPOBOJHUKH,  JTUAJIEKTPUKHU, (POTOAIEMEHT, BEUIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUIaBbl, (PM3MUECKHE BEIWYWHBI, SIUHUIIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MUHEPAIbHbBIC
yI0OpEeHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TOPOIbI, TOJIE3HBIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.




IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBLI I1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

JIMIHOCTHBIC PE3yJIBTaThl OCBOCHHUS IPOTPAaMMBI  OCHOBHOTO  OOIIEro
oOpa3oBaHMs JOCTHTAlOTCS B X0Ji¢ OOYYCHHS XHMHH B CIWMHCTBE Y4YCOHOW W
BOCITUTATEIHLHOU JEATEIHPHOCTA B COOTBETCTBHH C TPATUIIMOHHBIMH POCCHIUCKUMU
COIIMOKYJIBTYPHBIMH W JIyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, TNPUHATHIMUA B
oOIIecTBe MpaBWJIaMd W HOPMaMH TIOBEICHHS W CIIOCOOCTBYIOT TIpoOIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3AINH 00yJaIOIIHUXCS.

JIM9HOCTHBIE  pE3yJNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAaTbCS ~ CHCTEMON TO3UTUBHBIX IICHHOCTHBIX OpHEHTAllUH W
pacIIMpeHue OIbITa ASATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) maTpMoTHYECKOro BOCIIMTAHMSI:

IIEHHOCTHOTO OTHOIIICHUS K OT€YCCTBEHHOMY KYJIbTYpPHOMY, HCTOPHUECKOMY
W HAydyHOMY HaCIEIWI0, TOHMMAaHMS 3HAYCHUS XHMHYECKONM HayKH B JKH3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHON HMH(OpMaIendn o
MEPEIOBBIX JOCTIKCHHMSIX W OTKDPBITHUSAX MHPOBOH M OTCYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKaaHCKOro BOCIMTAHMS:

MPEACTABICHUS] O CONHMAIBHBIX HOPMax W TPaBWIIAX MEKIUIHOCTHBIX

OTHOIIICHUN B KOJIJICKTUBCE, KOMMYHI/IKaTHBHOfI KOMIICTCHTHOCTH B O6IJ_[€CTBCHHO

MOJIC3HOM,  Yy4eOHO-HUCCNEOBATEIbCKOM, TBOpPUYECKOW H  APYrUX  BUJAX
JeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHON JIEATEIBHOCTH TIPH
BBITIOJTHEHWH Y4YeOHBIX, TI03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XHUMHUYCCKHX
AKCIIEPUMEHTOB, CO3JJaHUN YUECOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
Y B3aMMOTIOMOIIIM B MPOLIECCE ITOM yUeOHOM NeaTeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBO¢ TOBEJACHHWE W TOCTYIKHM CBOMX TOBApHUILEH C TMO3UIMU HPABCTBEHHBIX WU
MPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUHN MTOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

MHPOBO33PEHUYECKHE TMPEICTABICHUS O BEIIECTBE M XUMHYECKOM PEeaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTaBJISIIOIINE
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TMPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAPABJICHHbBIE HA MOJIYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJIOMaeMBIX IPOIECCOB M SBIICHHM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhI, B TOM YHCJIIC
HaBBIKOB CAMOCTOSITEIbHOM pabOThl ¢ Y4E€OHBIMM TEKCTaMH, CIPaABOYHOMU




JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKHUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYEeHHMIO M TO3HAHWIO, JH00O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HMCCIIEN0BATEIbCKOMN
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOyUEHHS B
JaJIbHEMIIIEM;

4) popmupoBaHusi KYJbTYPbI 3/I0POBbSI:

OCO3HAHHME IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIECHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KWU3HU, OCO3HAHMUE MOCIEACTBUI U
HEIPUSTUE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS alKOroJisl, HAPKOTUKOB, KypeHHUsl),
HEOOXOJAMMOCTU COOJIOJIEHUs TpaBWJ OE€30MacCHOCTH Mpu  OOpalieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

S) TPY10BOr0 BOCIIUTAHUSL:

MHTEPEC K MPAKTUYECKOMY M3YyUYEHHIO TPOQECCUil U Tpyla pa3InyHOro PoJa,
YBaKEHHE K TPYY U Pe3yibTaTaM TPYI0BOU JEATEIBHOCTH, B TOM YHCJI€ HA OCHOBE
NPUMEHEHHUSI  TMPEAMETHBIX  3HAaHMM MO  XHMMHHM, OCO3HaHHBIA  BBIOOD
WHUBUyaIbHON TPAeKTOPUU MPOAOIHKEHUSI 00pa30BaHus C YUYETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcrHeuHon npo(eccuoHaabHON NEeSITENPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTb aJalTUPOBATHCS B MPO(ECCUOHATBHOM CpeIe;

6) PK0JI0THY€eCKOTr0 BOCIIMTAHHUS:

HKOJIOTUYECKH 1eJIECO00pa3HOE OTHOIIECHUE K MPUPOJIC KaK UCTOYHUKY KU3HH
Ha 3emile, OCHOBE €€ CYIIECTBOBaHUS, NMOHUMAHUE LEHHOCTH 3J0pPOBOTO U
O0e3omacHoro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
¢uznyecKkoMy M TICUXWYECKOMY 3/J0pPOBbIO, OCO3HAHHE LIEHHOCTH COOIOACHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MPU PaboTe C BEIIECTBAMU, a TAK)KE B CUTYAITUsIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSA, MOJTy4aeMble MPU WU3YUYCHUU XUMHUH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAKOLIEH NPUPOIHOU CPENOU, ISl OBBILICHUS
YPOBHSI  9KOJIOTUYECKOW  KyJIbTYPhl, OCO3HAHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M MyTeH WX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIHHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATbBI

B cocraBe wmeTanpeaMeTHBIX PE3YyJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMHUpOBaHUST MUPOBO33PEHHUSI OOIICHAYYHBIC TOHATHUS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, ¢akT, CHUCTEMa, TMPOIEeCC, OKCIEPUMEHT U JpYyroe.), KOTOpHIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax W MO3BOJSIOT Ha
OCHOBE 3HAHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O LEIOCTHON




HAay4YHOM KapTHHE MUpA, U YHUBEpCaJIbHbIE yueOHbIE ACHCTBUS (IIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpHIE oOecnedynBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEJILHOMY IJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
JICATCIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiCTBUS

ba3oBble Jilornueckue JaeiicTBUA:

YMEHMSI HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUN: PaCKPbIBaTh CMBIC] XUMUYECKUX TOHATHM (BBIACIATH MX XapaKTEPHBIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C APYTUMHU MOHSATHUSIMHU), HCIOJIb30BATh
TOHATHS 1711 OOBSICHEHUS OTJICTBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHUS H
KpUTEpUH JJIsl KIacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHil,
yCTaHaBJIMBAaTh MPUYHMHHO-CJICICTBEHHBIE CBSI3M MEXIY OOBCKTAMHU H3yUCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHus (MHIYKTUBHBIC, ACAYKTUBHBIC, TI0 aHAJIOTHUH),
JieJaTh BRIBOABI U 3aKJIIOUCHUS;

YMEHHE TPUMEHSATh B TMPOLECCE IMO3HAHUSA TOHATHUS (MPEIMETHBIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIB3yEMbIE B XUMHH,
peoOpa3oBbIBATh MIUPOKO MPUMEHIEMbIE B XUMUM MOJICIIbHBIC TIPECTABICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI D2JIEMEHTAa), XUMHUYeckas (opMyna W ypaBHEHHE
XUMHUUYECKON peakii — NP PelIeHUH y4eOHO-IM03HABATENIbHBIX 3a/a4, ¢ YUYETOM
ATUX MOJICTbHBIX MPECTABICHUIN BBISBISATH U XapaKTEPHU30BaATh CYIIECCTBEHHBIC
MPU3HAKKA M3y4aeMbIX OOBEKTOB — XUMHUECKHX BEIIECTB U XMMUUYCCKUX PEaKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJICTBEHHBIC CBS3HM M
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCAX U SBJICHUSIX.

ba3oBble ucciienoBarejibCkue AeiiCTBUA:

YMEHHUE HCIOJb30BaTh IMOCTABJIICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa
MO3HAHMS, a TAK)KE B KAYE€CTBE OCHOBBI 7151 (hOPMUPOBAHUSI TUITIOTE3BI IO MMPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

MPUOOPETCHUE OMbITa 110 IIAHUPOBAHUIO, OpPraHU3AIldd W IPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, (opMyIupoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIIATH OTYET
O MPOJIeTTaHHOM padoTe.

PaGora c undgopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPECTABICHUS, OJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATh NPOTHBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;




YMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3aMPOChl IPU MOMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOMUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7au ONpeAeaEHHOrO THIA, TPUOOpPETEHHE OMbITa B
o0nacTd UCHONB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTH,
OBJIQJICHUE KYJbTYpPOU aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOUpATh ONTHUMANIbHYIO (pOpMY HpeacTaBiIeHus HHOpMaLUU U
WUTIOCTPUPOBATh peEIIaeMble 3aJaud HECIOXKHBIMH CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu ¥ UX KOMOWHAIUSIMU;

YMEHUE UCIOJNb30BaTh MW AHAJIM3MpPOBaTh B IIpoliecce YYEOHOW U
UCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO3SMCTBA M TPAHCHOPTa Ha COCTOSIHME OKpYXKarolled HpHUpPOIHOM
Cpenpl.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE yUeOHbIe 1elCTBHUS:

YMEHHUS 33]1aBaTh BOIIPOCHI (B X0J1€ AUAJIOTA U (WJIM) TUCKYCCHH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (POPMYIUPOBaTH CBOM MPEIJIOXKEHUS OTHOCUTEIHLHO
BBITIOJTHEHMS TIPEITIOKEHHON 3a/1a4H;

YMEHUSI  TOPEIACTaBIATh  MOJYYEHHBbIE  pe3ysbTaThl  IO3HABATENIbHOM
NESATEIbBHOCTY B YCTHBIX M MHCbMEHHBIX TEKCTaX; JejaTb MPEe3eHTALHIO
pE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (JaOOpaTOPHOTO OIbITA,
71a0b0paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEIIECTB, Y4€OHOIO MTPOEKTA);

yMEHUsSI y4eOHOro COTPYJHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOM
MMO3HABATEJIbHOM W MCCIEAOBATEIBCKOW  JICSATEIIBHOCTH MPU  PELICHUHU
BO3HHUKAIOIIMX IPOOJIEeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COIIACOBAHUS
no3uruii (00CyX aeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHAIIMS
COBMECTHBIX JICCTBHM, OINpPEIACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryisiTuBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1CCTBUS:

YMEHHUE CaMOCTOSITEIIBHO ONPEACNATh LEIN JEATEIbHOCTH, IUIAHUPOBATH,
OCYUIIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
NesATEIbHOCTD, BBIOUpaTh Hanbosee 3 peKTUBHbIE CIIOCOOBI pelieHusT YUeOHbIX U
MO3HABATENBHBIX 33/1a4, CAMOCTOSTENBHO COCTAaBIATh WIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  AITOPUTM JEWCTBUM NPU BBINOJHEHUU 33JaHUN C YYETOM
MOJTyYEHHUSI HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTaX — BEILIECTBaX M pEaKLUsX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJbTaTa 3asBJICHHOW LENH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATBI

B coctaBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOEHHUIO 00S3aTEILHOTO
COJIEp)KaHMs, YCTAaHOBJIECHHOTO JaHHOW (eaepanbHOM pabodeil mporpaMMon,
BBIICJISIFOT: OCBOCHHBIE OOYYalOUIMMHUCA HAy4HbIC 3HAHMS, YMEHUS U CIOCOOBI




JneucTBul, crnenuduyueckue A TpeAMETHONM o0nactu  «XHUMHS», BB
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPHPETalNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIty oOydenust B 8 kiiacce npeamMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMUMHWYECKHX IOHATHI: aTOM, MOJIEKYJIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BEUIECTBO, CIIOAKHOE BELIECTBO, CMECH
(oHOpOHAs M HEOAHOPOHAsS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl peakius, Kiaccu(ukanus peakluid: peakiuu
COCMHEHUSA, PEAKIMU PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKINU
0OM€Ha, HK30- U SHJIOTEPMHUYECKUE PEAKIINH, TEIJIOBOU 3 PeKT peakuuu,
AJIpO aToMa, dJIEKTPOHHBIN CIIOM aToMa, aTOMHAasi OpOUTAIIb, paJINyC aTOMA,
XUMUYECKasl CBS3b, NOJISIPHAS U HEMOJIAPHAsI KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, WMOH, KATHOH, AaHHWOH, pAaCTBOP, MaccoBas JIOJs BENIECTBA
(TpolLieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH ITU TIOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHU;
HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJIMKY ISl COCTaBjieHUs (opMyi
BEIIECCTB M YPABHEHUN XUMUYECKUX PEAKIINM;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEAECIEHHOMY KJIAcCy COCAMHECHHUH I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

packpeiBath cmbica [lepuommueckoro 3akona [J[. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX DAJIEMEHTOB OT MX ToJiokeHusi B llepuoanueckoit cucreme,
3aKOHOB COXPAaHEHUs MacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

OMHUCBHIBATh M XapaKTepu3oBaTh TaONMuHyl0 ¢Gopmy I[lepuogndeckoi
CUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3finuaTh T[OHITUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpynna)», mansie u
OOJIbIIINEe TIEPUOMBI, COOTHOCUTH OOO3HAYECHHS, KOTOpPhIE HMEITCS B
tabmuie «llepuomuueckas cucTteMa XuMUYeckux odnmemeHtoB J[. .
MeHnieneeBay C YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB




XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sapa, 0011ee YMCIIO SJIEKTPOHOB U
pacrpeielieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY M COCTaBy YYAacCTBYIOUIMX B pEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKHUX [MPEBpAICHUI B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJeMeHTa Mo Gopmylie COeAMHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN peaKIuu;

MIPUMEHSITH OCHOBHBIE ONEPAIIMU MBICIIUTEIIBHOM IESITEIHHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTHU3aIlui, KiacCHu(pHUKAIHIO,
BBISIBJICHUE NPUYUHHO--CICACTBEHHBIX CBA3EH — ISl M3Y4YEHUSI CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIMil, €CTECTBEHHO-HAy4YHBbIE METOIbI
MO3HAHUSI — HAOJIOJCHUE, HU3MEpPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH MPABUJIaM TOJ30BAHUS XUMUYECKOH MOCY 10 U 1a0OpaTOPHBIM
o0opyZoBaHUEM, a TakXKe IMpaBuUjaM oOOpalieHusi C BEIIeCTBAMH B
COOTBETCTBHUM C MHCTPYKIMSMH TI0 BBINOJHEHUIO J1Aa0OpaTOPHBIX
XUMHUUYECKHUX OIBITOB MO MOJTYYEHUIO U COOMPaHUI0 ra3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OMpPEACIIEHHON
MacCcOBOM J10JIell pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATh U MPOBOJUTH
XUMHUUYECKUE IKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C MTOMOIIbI0 MHIUKATOPOB (JIaKMYC, (heHON(PTaNIECHH, METUIIOPAHK

U IpyTHe).

K xoniy oOyuenus B 9 kJacce mpeIMeTHbIE pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHIA:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMHYECKUX TOHATHUH: XUMHWYECKHUU
DJIEMEHT, aTOM, MOJIEKYJd, WOH, KaTUOH, AaHWOH, IPOCTOE BEILIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBs3b, TEIJIOBOU 3PdeKT
peakuuu, MOJb,  MOJSIpHBIM ~ 00BEM,  PAacTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAST IUCCOLMALMA, PEAKIHH HOHHOIO
oOMeHa, KaTaJu3aTop, XUMHYECKOE paBHOBEcHE, OOpaTHUMblE U




HEOOpaTUMBIE PEAKIIUU, OKHUCIUTEIIBHO-BOCCTAHOBUTEIbHBIC PEaKIIHH,
OKHCJIUTENb, BOCCTAHOBUTED, OKUCICHUE U BOCCTAHOBJICHUE, AJTIOTPOTINS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHAaH, HOHHAa,
MeTayuInyecKas), KpUCTaUTMYECKas peieéTka, KOppo3usi METaiOB, CILIABHI,
CKOPOCTh XMMUYECKOW PEAKIIMH, MPEACIbHO JIOMYCTUMAasl KOHIICHTpaLMs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUUYECKUX IIOHATHH U
MIPUMEHATH ITHU MOHSTHUS MPU ONMMCAHUM BEILIECTB U UX MPEBPAILCHU;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHHUSA (OpMYII
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPEAEIATh BAJICHTHOCTh M CTENIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHCHUAX PA3JMYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUW 1o (QopmysaM, BUJ XUMHUYECKON
CBsi3W (KOBaJICHTHAs, WOHHAs, METaJUIM4YeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPTraHMYECKUX COCAUHEHUMN, TUI KPUCTALIAYECKON
PEMETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbich Ilepumommueckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE: OMNHUCHIBATh M XapaKTEPU30BATH
Tabnuunyo Gopmy Ilepuoauyeckoil CUCTEMbI XMMHUYECKHX DJIEMEHTOB:
pa3nuaTh IOHATHS «rjaBHas mnoarpynmna (A-Tpymnma)» U «ImoO0odHas
noarpynna (b-rpynma)», manele W OOJBIIME TEPHOJBI, COOTHOCHUTH
0003HaYCHUS, KOTOPHIE UMEIOTCS B IEPUOAUICCKON TAOJIHIIE, C YUCIIOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsin  siapa, oOIIee 4YHCI0 DJIEKTPOHOB M paclpefesieHue HuX 10
AIIEKTPOHHBIM CIJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHCHHH
CBOMCTB 2JIEMEHTOB M MX COCAMHEHUW B Mpejesiax MajblX IMEepPHUOJIOB U
TJIaBHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOUIMX B PEaKIUU
BEIIECTB, N0 TEIJIOBOMY 3P (HEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DPUUECKHE XUMHYECKHE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TOATBEPKIAsd OMUCAHUE
npuMepaMi MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS BJEKTPOJIUTUYECKOM JIHCCOLMAIMU  KHUCIOT,
LIEJIOYEU U COJIEU, TTOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIIMN HOHHOTO




oOMEeHa, YypaBHEHMs peakUui, IOATBEPKAAOIIUX CYIIECTBOBAaHUE
TEeHETUYECKOM CBSI3M MEX]Ty BEIIECTBAMU PA3IUYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTb OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
HOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OaiaHca ITUX PEAKIIUl;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XUMHUYECKHX IMPEBPALCHUI B pa3IMYHbIX
YCIOBHSIX;

BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa 1O (opMyse COEeIUHEHMUS,
MacCOBYIO JIOJIIO BEUIECTBA B pACTBOPE, IPOBOAUTH PACUETHI MO YPABHEHUIO
XAMHUYECKOMN pEaKIny;

co0JII0/1aTh IPAaBHJIA MOJIB30BAHUS XUMUYECKOM MTOCY10M U 1a00paTOPHBIM
o0oOpyloBaHMEM, a TakXKe IpaBuia OOpalleHUsT C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKLUHUSMH IO BBIIIOJHEHUIO J1abOpaTOPHBIX
XUMHYECKHUX OMBITOB IO MOJIYYEHUIO U COOMPaHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yriaeKkucIiioro rasa);

IPOBOJNUTD PEAKIMH, TOITBEPKIAOIINE KaU€CTBEHHBIN COCTAaB Pa3IMUHBIX
BELIECTB: PACMO3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpOMHA-, HOIUI-,
kapOoHart-, (Qocdar-, cunukar-, cyinbdar-, TMIPOKCUA-UOHBI, KATUOHBI
AMMOHHUS M HMOHBI HM3YyYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOJHBIX

pacTBOpax HEOPTaHUYECKUX BEIICCTB;
MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHOM JICSITEIIFHOCTH — aHAIN3 U
CUHTE3, CpaBHEHHE, 0000IIIEHNE, CHCTEMAaTU3aI|I0, BRISBICHHUE TPUINHHO-
CJICICTBEHHBIX CBS3€H — IS U3YYCHHUS CBOMCTB BEIIECTB U XUMHUUYECKHUX
peakiuii, E€CTECTBEHHO-HAyYHbIC METOABl TIO3HAHUS — HaAOIIOACHHUE,
H3MEpEeHNe, MOACITMPOBaHUE, IKCIIEPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).




TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

HaunmenoBaHmue pa3xejioB u
TEM MPOrpaMMbl

KoaudecTBO 4acoB

KoHnTpoabsHbie

Bcero
padoThI

IIpakTH4Yeckue
padoThI

JyiekTpoHHBbIEe (LM (PPOBHIE)
o0pa3oBaTe/ibHbIE pecypChl

Pa3nea 1. [lepBoHayajibHble XUMHYECKHE TIOHATHSA

1.1

Xumusa — Ba)kHas 00J1aCThb
CCTCCTBO3HAHUA U
HpaKTI/I‘ICCKOf/'I JACATCIIBHOCTU
YCI0BCKa

bubmnoreka LIOK
https://m.edsoo.ru/7f41837¢c

1.2

BemiectBa u xumudeckue
peakiuu

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

Wroro no pazneny

20

Pa3nesn 2. Baxunelilue npeacraBuTe/Iu

HEOPraHu4€CKMUX BEUIECTB

2.1

Bosznyx. Kucnopon. [lonarue
00 okcumax

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

22

Bonopoa.llonsitue o kucinorax
" COJIIX

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢

23

Boga. PactBopsl. [Tonsitue 00
OCHOBaHHUAX

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

24

OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCAMHEHUI

11

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢

Hroro no pazgeny

30

Paznen 3. [lepuoauueckuii 3axon u [lepuoanyeckasi cucrema xumuueckux 3jaemenToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUH




Ilepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XHUMUYECKHX deMeHToB /1. 1.
Mennene-ea. CTpoeHue
aroma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c¢

XUMHYECKast CBA3b.
OKHUCIIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

Wroro no pazneny

bubmnoreka LIOK
https://m.edsoo.ru/7f41837¢

PesepBHOE Bpems

bubmnoreka LIOK
https://m.edsoo.ru/7f41837c¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME




9 KJIACC

HaumeHoBaHue pa3aesioB  TeM
NMPorpaMmbI

KoaudecTBO 4acoB

Bcero

KonTtpouabubie
padoThbI

IIpakTnyeckue
padoThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

. BelliecTBO M XUMHYECKHE pPe€aKkuumn

1.1

[ToBTOpEeHUE U yriryOieHne 3HaHUuM
OCHOBHBIX pa3J/iesioB Kypca 8 Kiacca

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX
peakiui

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

1.3

3JI€KTpOJII/ITI/I‘IeCKa$I JUcCconuranms.
XUMHYECKHE PCaKlu B paCTBOpPax

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pasznea 2.

HeMeTanjibl 1 UX COeAMHEHUS

2.1

OO11ast XapaKTepUCTUKA XUMUYECKHX
anemeHToB VIIA-rpynmel. ["aorens

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OO61as XxapakTepucTUKa XUMUYECKHX
aneMmeHToB VIA-rpynmel. Cepa u eé€
COETMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

OO11ast XapaKTepPUCTHKA XUMHUYECKUX
aneMeHTOB VA-rpyninsl. A30T, pochop 1 ux
COEIMHEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41a636

24

O6H_[aﬂ XapaKTCPUCTHKA XUMHNYICCKUX

aneMeHToB [VA-rpynnel. Yriepoa u
KPEMHHI U UX COCTMHEHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41a636

Uroro no pazneny




Pa3zgen 3. MeTa/sIbI M UX COeTMHEHUA

3.1

OO011Me CBOICTBA METAIIOB

Bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

32

Bakneiiime MeTauibl U UX COEIUHEHUS

Bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazgery

Pa3nen 4. Xumus U OKpy»Kamoas cpeaa

4.1

BemectBa u MaTCpHralbl B )KU3HU YCIIOBCKA

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

Hroro no pazgeny

PesepBHOE Bpems

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KouTtpoJsbHbIe

Bcero
padoThI

IMpakTuyeckne
padoThI

DJIeKTPOHHbIE
undposbie
o0pa3oBaTejibHbIE

pecypcbl

[Ipeamer xumun. Ponb XuMUU B KU3HU
yejioBeka. Teja U BelecTna

bubnnorexa [JOK
https://m.edsoo.ru/ff0d210c

IlonsTue o METOAaX IIO3HAHUA B XUMUU

bubnnorexa [JOK
https://m.edsoo.ru/ff0d227¢

[Tpaktuyeckas padota Ne 1 «IIpaBuna paboTsl
B JIA0OPATOPUU U IPUEMBI OOpALIICHUS C

1a60paTOPHBIM 000PYTOBAHUEM

bubnnorexa [JOK
https://m.edsoo.ru/ff0d23dc

YucTele BElleCTBa H CMECH. CnocoObI
pa3aciICHUA cMmeceit

bu6nmoteka [IOK
https://m.edsoo.ru/ff0d26ca

[IpakTuueckas pabora Ne 2 «Paznenenue
cMmecell (Ha mpuMepe OUHUCTKU MOBapEeHHOMN
COJIN)»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d28c8

ATOMEI 1 MOJICKYJIbI

bu6mmoteka IIOK
https://m.edsoo.ru/ff0d2a6¢c

XVWMUYECKHUE HIEMEHTHI. 3HAKH (CHMBOJIBI)
XUMUYECKHUX AJIEMEHTOB

bu6mmotexka [IOK
https://m.edsoo.ru/ff0d2be8

HpOCTBIe 1 CJIIOKHBIC BCIICCTBA

bu6nmnoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

ATOMHO-MOJIEKYJISIPHOE yUEHHUE

bu6mmotexka [IOK
https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSIHCTBA COCTaBa BEILICCTB.

10 Xumnueckas popmyia. BareHTHOCTE aTOMOB buomorexa LIOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX AJIEMEHTOB
1 OtHoOcHTENbHAS aTOMHAs Macca. bubnuoreka [JOK
OtHOcHUTENBHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 701 XUMHYECKOTO JIEMEHTA B bubnuorexa [JOK
COEIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moiib. MossipHast bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBICHHUS. bubnuoreka [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycaoBuUs MPOTEKAHUS bubmmoreka [JOK
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHUs MacChl BEIIECTB. bubnnorexa [IOK
16
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 BrruuciieHus KoJm4ecTBa, MacChl BEIIECTBA bu6nmmotexka [IOK
10 YPaBHEHUSM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
Knaccudukanuss XuMUuecKnX peakiuun
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 3a1\1;e eL:IHH bubmmorexa [IOK
A P ’ m > https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 SHIUKJIOTIETUCT 0606yq eHue 1 bubmmorexa [IOK
" ARET. LIDOBT https://m.edsoo.n/ff0d40c4
cucTeMaTtu3anus 3HaHUI
20 KonTponbnas padota Nel o teme bubmuotexa [LIOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
Bo3s — cMech razoB. CoctaB BO3/1yXa.
x X but6mmoreka [JOK
21 Kucnopoa — s5eMeHT 1 mpocToe BENIECTBO.

O3oH

https://m.edsoo.ru/ff0d448e




duznueckre U XUMHUECKHUE CBOUCTBA

22 KHCII0po/ia (PeaKIMi OKUCIIEHUS, TOPEHUE) bubmmorexa LIOK
poAta tpeatdl > TOPCHHE). hitps://m.edsoo.ru/ff0d4614
[Toustue 00 okcugax
Croco0BbI MMOJIydeHHUT KACIOPOJa B
i P bubnuorexa [JOK
23 71a00paToOpUU U MPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kucnopoaa
TermnoBoit 3 PekT XUMHISCKOIN peaKIIn,
24 IIOHATHE O T(ebq)MOXI/IMI/IquKOM paBHeHI/II/I bubmorexa LHOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUCCKUX PEAKIIHIX
Tommmso (HedTh, yroiab U METAH).
25 3ar SISHGEEI/IG?;OS yra CIIOCOOBI gro Bubmuoreia [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
[Ipaktiueckas padora Ne 3 o teme
26 «§OJ'I eHHE U I0)061/1 aHHe KHUCIIopoaa bubmorexa LIOK
I o P poAs, https://m.edsoo.ru/ff0d4ae2
W3yYEHUE €r0 CBONCTBY»
7 Boopon — anemMeHT 1 IpocToe BEIIECTBO. bubnnorexa [IOK
HaxoxneHnue B npupone https://m.edsoo.ru/ff0d4dd0
)% duznyecKue U XMMUYECKHE CBOMCTBA bubnuorexa [JOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmmotexka [IOK
2 I1
? OTATHE O KHCTOTax H coLiX https://m.edsoo.ru/ff0d50d2
30 Croco0OsI moTydeHust BOAOPO/Ia B bubnmnoreka [IOK
Jaboparopuu https://m.edsoo.ru/ff0d4dd0
[Ipaxtrueckas padora Ne 4 o Teme
31 «ﬁon €HUE U 5061/1 aHKE BOIOPOaa buGnnorexa [IOK
v 1P FOPOa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €T0 CBOMCTBY
. bu6 OK
32 MonsipHblii 006EM Ta30B. 3aK0H ABOTaapo mommoreka L

https://m.edsoo.ru/ff0d542¢




Brruucienus o0béMa, KOJIMYECTBA BEIISCTBA

33 rasa o ero M3B€CTHOMY KOJINUECTB bubmmorexa [IOK
ony 4 https://m.edsoo.ru/ff0d55a0
BEIIIECTBA WIIH 00BEMY
Borurcnenus 00EMOB ra3oB 110 YPaBHEHUIO
.. bubmmoreka [JOK
34 pEeaKIMKy Ha OCHOBE 3aKOHA 00BEMHBIX
N https://m.edsoo.ru/ff0d5708
OTHOILICHUI Ta30B
35 duznyeckne 1 XUMUICCKUE CBONCTBA BOJIBI bubmmorexa [IOK
8 https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. [Tonsitue 06 bubnuoreka [JOK
WHAVKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacwlleHHbIE 1
37 HEHACHIIICHHBIC pacTBOPBI. MaccoBast 10715 bubmoreia HOK
m p PBI- A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTiueckas pabota Ne 5 o Teme
38 «3 I/IFOTOBJ‘ICHIEG aCTBOPOB C ONpeAeIEHHON bubmmorexa LIOK
p . . p p e https://m.edsoo.ru/ff0dSeba
MacCOBOH J0JI€H pACTBOPEHHOTO BEILIECTBA
39 KonTponbnas padora Ne2 no teme bubnuotexa [LIOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KJIacCu(pHUKaIus, bubnnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyenue u XMMHUYECKUE CBOMCTBA
i bu6nmotexa [IOK
41 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHUJIOB
4 OcHoBaHUsI: COCTaB, KJ1accuukanus, bubnmnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
A3 [ToryueHue u XuMUYECKHE CBOMCTBA bubmuotexa [LIOK

OCHOBaHHUN

https://m.edsoo.ru/ff0d67ca




44 Kucnotsi: cocraB, kiaccuduxanus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 IlonyueHne u XUuMHUYECKHE CBOMCTBA KUCIOT bubmmorexa [IOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATYpa, CIOCOOBI bubnnoreka [IOK
MOJYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padora Ne 6. Pemienue
47 SKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
43 ['eneTnueckas cBsi3b MEXAY KilaccaMmu bubnnorexa [JOK
HEOPraHWYECKUX COCAVMHEHUN https://m.edsoo.ru/00ad9a50
bubnuoreka [JOK
49 O0o00mIeHNEe U cHCTeMaTH3alys 3HAaHUH
H H https://m.edsoo.ru/00ad9cb2
KonTponbHas padora Ne3 mo teme
50 "OCH(I))BHI)IG anccm HEOPTaHUUECKHX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCIUHEHUI
[TepBbie MOMBITKY KIacCUPUKAITTT
51 XUMHYSCKHX JIeMeHTOB. [IoHsaTHE O mnax bubmorexa HOK
' oy https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
IIepnoguueckuii 3akoH u Ileprnoguyueckas
P P bubmuorexa [JOK
52 crucTemMa XuMuueckux anemeHToB 1. 1.
https://m.edsoo.ru/00ada52c
MenneneeBa
53 Ilepuoabl, rpyImbl, HOATPYIIILI brbmorexa [IOK
PHOLBL, TPYIIIBL, TOATPYIT https://m.edsoo.ru/00ada52¢c
54 Crpoenue atoMoB. COCTaB aTOMHBIX SIIEP. bubnuoteka [IOK

M3otomnsl

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




CrpoeHue 31eKTPOHHBIX 000JI04YEeK aTOMOB

bubnnorexa [JOK

55 aneMeHnToB Ilepuonuueckoi cucremsr /1. U.
PHOA A https://m.edsoo.ru/00adabbc
MenneneeBa
XapakTepucTuka XMMUYECKOTO 3JIEMEHTA 10
. bubmmoreka [JOK
56 ero noJsioxkeHuto B [lepuoandeckoi cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuogunyeckoro 3akoHa ajist
57 pa3BUTHSA HAyKU U npakTuku. /1. 1. bubnnoreka [IOK
MeHieneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaX1aHUH
58 DIIEKTPOOTPULIATETLHOCTh AaTOMOB bubmmoreka [JOK
XUMHYECKHUX 3JICMCHTOB https://m.edsoo.ru/00adaab8
bu6 K
59 HNonnasg xumnueckas CBA3b nbmmotexa HO
https://m.edsoo.ru/00adac34
60 KosanenTHas moasgpHast XUMHYECKas CBI3b Bubmorexa IIOK
p https://m.edsoo.ru/00adaab8
61 KosanenTHas HenmosipHast XUMHAYECKAs CBI3h Bubmorexa IIOK
p https://m.edsoo.ru/00adaab9
bu6mmotexka IIOK
62 CreneHs OKUCHE
TCMCHD OKHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIIUTENLHO-BOCCTAHOBUTEILHEIE PEAKIINN bubmorexa [IOK
peaxtl hitps://m.eds0o.ru/00adb076
64 OKHUCIIUTENN U BOCCTAHOBUTEIH Bubmorexa IIOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabota Ne4 o reme «CtpoeHue bubmuorexa LIOK
aToMa. XUMHYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O600111eHTE U bu6mumoreka [IOK

CUCTeEMaTHU3anus 3HaAaHUN

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




67 PesepBHbIil ypok. O0001IeHHE 1 | bubmmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001meHNE 1 1 bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




9 KJIACC

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpouabubie
padoThbI

IIpakTH4yeckue
padoTsbI

DJIeKTPOHHbIE
nu@pposbIe
o0pa3oBaTe/ibHbIE

pecypchl

[Iepnonnueckuit 3axoH. Ileprnoanyeckas
CUCTEMA XMMHUYECKUX 31eMeHTOB /1. 1.
Menneneesa

bubmnoreka LIOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MIEPHOIOB

bubmuorexa [JOK
https://m.edsoo.ru/00adb6b6

Krnaccudukanus u HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

bubmuorexa [JOK
https://m.edsoo.ru/00adb7e2

Buasl XuMH4eCcKOM CBI3U U TUIIBI
KPUCTAJUIMYECKUX PELIETOK

bu6nmoreka [IOK
https://m.edsoo.ru/00adbac6

KonTtponbHas padora Nel o teme
«IToBTOpEeHue U yriydaeHne 3HaHUH
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay

Knaccudukanmst XuMU4eCKuX peaxKiuii mo
Pa3IMYHBIM TPU3HAKAM

bubmmorexa [IOK
https://m.edsoo.ru/00adbcb0

[ToHsiITHE O TOMOTE€HHBIX U TE€TEPOTr€HHBIX
peaKImsax

[TonsiTHE O CKOPOCTH XUMHUYECKON PEAKIUU.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

IloHsTHE O XUMHYECKOM paBHOBCCHU.
CDaI(TOpLI, BJIMAIOIIUEC HA CKOPOCTb
XHUMHYICCKOMN PE€aKMU U IMOJIOKCHUC
XUMHYCCKOI'O paBHOBCCHU

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c




OKHUCIHUTENEHO-BOCCTAHOBUTEITLHBIC
peakinuu

Bu6muoreka [IOK
https://m.edsoo.ru/00adcade

Teopus 3EKTPOTUTHUECKON TUCCOLIUALINH.
CunbHbIe U clladble JIEKTPOIUTHI

bu6mmoreka [JOK
https://m.edsoo.ru/00adcd68

HNounbie ypaBHEHUS peaKnii

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

XuMHU4YecKrue CBOMCTBA KMCIIOT K OCHOBaHHI
B CBCTC HpeI[CTaBJ'IeHI/Iﬁ 00
3HeKTpOHHTquCKOﬁ Jucconuannmn

bubmuorexa [JOK
https://m.edsoo.ru/00add5d8

XUMHUECKUE CBOICTBA CoJIel B CBETE
MIpeICTaBICHUH 00 AIIEKTPOIUTHUECKOM
JMCCOLIUALINT

bubmuorexa [JOK
https://m.edsoo.ru/00add8b2

ITonsTue o THAPOJIN3C coJier

bubmuorexa [JOK
https://m.edsoo.ru/00add9d4

O000111eHIE U CHUCTEMATH3allHs 3HAHUN

bu6mmorexa [IOK
https://m.edsoo.ru/00addd12

[TpakTruyeckas pabota Ne 1. «Pemenue

OKCIICPUMCHTAJIBHBIX 3a/1a49»

bu6mmorexa [IOK
https://m.edsoo.ru/00addbfa

KonTponbnas padota Ne2 o teme
«QJIEKTPOIUTHYECKAS UCCOLUALIHS.
XUMHUYECKUE PEaKIIMU B PACTBOPAX)»

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

OO1m1ast XxapaKTEepUCTHKA raJIOreHOB.
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

Xnopooaopod. ConsiHasi KUCIIOTa,
XUMHUYECKHUE CBOMCTBA, TIOJyYEHHE,
MIPUMEHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade104




[TpakTuyeckas padora Ne 2 o Teme

«IlonmydeHue COITHON KUCIIOThI, U3Y4EHUE
€€ CBOMCTB»

Bu6mmoreka [IOK
https://m.edsoo.ru/00ade348

BrruncneHus mo ypaBHEHUSM XUMHYECKHUX
peaKIui, €ClIu OJUH M3 PEarcHTOB JIaH B
U30bITKE

Bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

OO1as xapakTepucTHKa 31eMeHTOB VIA-
TPYIIIIBI

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

AnnoTpornHbie MOIU(MUKALIUY CEPHI.
Haxosxnenue cepbl u €€ coeIMHEHUI B
npupoae. XUMHUECKHUE CBOMCTBA CEphI

bubmuorexa [JOK
https://m.edsoo.ru/00ade64a

CepoBoiopoi, cTpoeHHE, (GPU3UICCKUE U
XUMHUYECKUE CBOUCTBA

bubmuorexa [JOK
https://m.edsoo.ru/00ade802

Oxcunpl cepol. CepHasi KHCIIOTA,
(bu3nyecKre 1 XUMUYECKHE CBOWCTBA,
MIpUMEHEHHE

bubmmorexa [IOK
https://m.edsoo.ru/00adea28

XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MONTy4YeHUS
CEPHOU KUCTOThI. XUMHUECKOE 3arpsI3HEHNE
OKpY>KaloIleH CpeJibl COEAMHEHUSIMU CEPbI

bu6mmorexa [IOK
https://m.edsoo.ru/00adec8a

Beruncnenne MaccoBo# 10JIM BBIXOA
MPOYKTA PEAKIINHU

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

OO6m1ast XapaKTEPUCTHKA PJIEMEHTOB V A-
rpynnsl. A30T, pacipocTpaHEeHHE B
npupoae, Gpu3nuecKrue U XUMUYeCKue
CBOMCTBa

bu6mmoreka [IOK
https://m.edsoo.ru/00adeea6

AMMuak, ero Gpu3HUecKue U XUMUYECKUE
CBOMCTBA, IIOJIyYCHUE U IPUMECHEHUE

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00adf004




[TpakTuyeckas padora Ne 3 o Teme
«[Tony4eHne ammuaka, U3y4eHUe ero
CBOWCTB»

Bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

A3OTHas KUCIIOTAa, e€ (hu3ndecKue u
XMMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adf306

Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPATbHBIX YAOOPEHUH.
XUMUYECKOE 3arpsA3HEHHE OKPYKaroLIeH
Cpelibl COeTMHEHUSIMH a30Ta

bubmnoreka LIOK
https://m.edsoo.ru/00adf518

dochop. Oxeup pocdopa (V) u pochopnas
KHCIIOTa, (PU3HUECKUE U XUMUICCKUE
CBOWCTBA, MOJyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/00adf68a

Hcnonb3oBanue GochaToB B KauecTBE
MUHEPAJIbHBIX y100peHuil. 3arps3HeHNEe

IIPUPOJHOM cpenbl hocdaTamu

bubmuorexa [JOK
https://m.edsoo.ru/00adfc20

VYriepo, pactpocTpaHeHUE B IPUPOIE,
(busnvecKre 1 XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

Oxcunpl yriaepoaa, ux pusnueckue u
XUMHUYECKHE CBOMCTBA. DKOJIOTUYECKUE
poOJIeMBl, CBSI3aHHBIE C OKCHJIOM YIIIepoia
av)

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

VYroapHasa KUCIIOTa U €€ COJIU

bu6mmoreka [IOK
https://m.edsoo.ru/00ae006¢c

[IpakTuueckas padota Ne 4 mo Teme
"[TonyueHne yriaekucioro rasa.
KavecTBenHas peakuus Ha kKapOoHaT-HOH"

bu6mmorexa [IOK
https://m.edsoo.ru/00ae027¢e




[TepBoHavanbHbBIE TOHATHS 00
OpraHUYEeCKHUX BEIEeCTBAX KaK O
COCIMHEHMSAX YIIIepoa

Bu6mmoreka [IOK
https://m.edsoo.ru/00ac054¢e

Kpemuuii u ero coennHeHUs

Bu6muoreka [JOK
https://m.edsoo.ru/00ac080a

[IpakTuueckas padora Ne 5. Pemienue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxaelne HeMETaIUTbI U UX
COCITMHECHUS

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

KontponsHas padora Ne3 mo teme
«BaxgeuIe HeMeTaUIbl 1 UX
COEIMHEHUI

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

OO01mmas XxapakTepuCTHKa XUMUIECKUX

AJIEMEHTOB — MeETaJlJIOB. MeTaindecKas
CBSI3b M METAJUIMYECKAs] KpUCTAINTAYECKas
pewérka. Pru3nyecKkue CBOMCTBAa METAJIOB

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae103e

XHUMHUYECKHE CBOIICTBA METAILJIOB.
DIEKTPOXUMHUYECKUH PSAJl HAIIPSKEHU N
METaJLJIOB

bu6nmoreka [IOK
https://m.edsoo.ru/00ael 156

O01u11e criocoObl NOTYUYEeHUs] METAIIJIOB.
CrutaBbl. Beruucnenus no ypaBHEHUSIM
XMMHUYECKHX PEaKIni, eCIIi OUH U3

PCarcHTOB COACPIKUT IIPUMECU

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

IlonsTue o KOppO31uHu METAJIJIOB

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00ae1278

Ilemounkie METaJIbI

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00ae14b2

OKCI/II[BI U TUAPOKCUIBI HATPUA U KAJIUA

Bbubnmuoreka [JOK
https://m.edsoo.ru/00ae14b2




IllenoyHO3eMeIbHBIC METAILIBI — KaJIbLUN 1
Mar"aui

Bu6muoreka [IOK
https://m.edsoo.ru/00ae15e8

Baxkueiinime coefJMHEHUS KBNS

Bu6muoreka [JOK
https://m.edsoo.ru/00ae15¢e8

O0001IeHYE U cucTEMAaTU3alUs 3HAHUN

XKécTtkocTb BOIBI U cIOCOOBI €€ yCTpaHEeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/00aec1886

[IpakTuueckas pabora Ne 6 1o teme
"YKEcTKOCTh BOJIBI M METOIBI €€
ycTpaHeHus"

bubmuorexa [JOK
https://m.edsoo.ru/00aclae8

AJTIIOMAHNN

bubmnoreka LIOK
https://m.edsoo.ru/00ae1c64

AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCUAA

bubmuorexa [JOK
https://m.edsoo.ru/00ae1c64

Keneso

bubmmorexa [IOK
https://m.edsoo.ru/00ac1d86

Oxcupl, rugpokcuasl 1 conu xenesa (1) u
xenesa (I1)

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae35e6

O0001IeHEe U cUCTEMATU3alUs 3HAHUN

[IpakTuueckas padbora Ne 7. Pemienue
OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME
«BaxHeiime MeTauIbl U UX COSAMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

Brruucnenus o ypaBHEHUSIM XUMHYECKUX
peakIuii, eclii OJIMH U3 PEareHTOB JaH B

HU30BITKE UIIH COACPKUT NPUMECH.
BrrunciaeHus MaccoBoil J0IU BEIXOAA

MPOJYKTA PeaKLUn

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae1750

O0001IeHrEe U cucTEMAaTU3alis 3SHAHUH




Konrtponbnas padora Ne4 o teme

«Baxuelinme MeTaaIbl ¥ UX COCIUHEHU

63

BeniecTsa u maTepuansl B IOBCEHEBHOU
YKU3HH YEJI0BEKA

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE 3arpsi3HEHUE OKPY KaroIen
cpenbl

Bu6muoreka [IOK
https://m.edsoo.ru/00ae4270

65

Poiib XiMHHM B PEIIICHUN SKOJIOTHIECKUX
rpo0siem

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

66

PesepBHEIit ypok. O600meHne n
CHCTeMaTH3allnsl 3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/00ac0d0a

67

PesepBHblit ypok. O600611eHNE U
cucTeMaTu3alus 3HaHui

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

68

PesepBHEIit ypok. O600meHne n
cUCcTeMaTH3aIus 3HAHUM

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 kiacc/ O.C. I'abpuensn, U. I'. Octpoymos, C.A. CrnagkoB
«M3parenbctBo «IIpocBerieHne)
* Xumus, 9 xknacce/ O.C. I'abpuenss, U.I'. Octpoymos, C.A. Cnaakos

«HSI{&TCJ’IBCTBO «HpOCBGHlGHI/IG»

METOAUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA

Xumus moypouHsbie miansl mo yueoHuky I'.E. Pynsuruca, @.I". ®enpamana 8-9

kiaccel/ ABTOp-coctaButenb M.B. KusizeBa. M3narensctBo "Yuurtens"
COopnuk 3a1a4 ¥ ynpaxkHeHU# 1o xumuu 8-9 kimaccel/ M.A. Ps60B,
N3parenscTBO "OK3amen"

3anaynuk ¢ "nmomonaukom" 8-9/ H.H. I'apa, H.U. I'abpycosa, 3narenscTBO
"IIpocBemnienne”

Tectsl mo xumuu 8-9 knaccol/ T.A.bopoBckux, M3narensctBo "Ox3amen"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETU
NUHTEPHET
HOC Mos llkona (https://myschool.edu.ru/)

Poccuiickas anexkrponnas mkona (https://resh.edu.ru/)
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