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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWA K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOT'O 00111€T0 00pa30BaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha oOcHOBe (eaepalibHONM paboyeil mnporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIINY MPENoJaBaHus y4eOHOro npeamMera « XuMus»
B 00pa3oBartenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu Oa€T TpEeACTaBICHHUE O LENAX, OOIIed cTpareruu
oOy4yeHHUs, BOCHUTAHUA M Pa3BUTUSA OOYYAIOUIUXCS CPEICTBAMU Yy4EOHOTO
MpeaMeTa, YCTaHABIINBAET o0s3aTeNbHOE IIPEAMETHOE COJIEpKaHMUE,
IIpEAyCMaTPUBAET pPACIpENEICHUE €ro Io KilaccaM W CTPYKTYpUpPOBAaHHE IO
pasgenaM M TeMaM MpOrpaMMbl MO XUMHH, ONPEAENSET KOJUYECTBEHHBIE U
Ka4eCTBEHHBIEC XapaKTEePUCTUKHU coAepKaHus, PEKOMEHAYEMYIO
MOCIEIOBATENBHOCTh ~ M3YYECHUSI XHMHUHU C YY4ETOM  MEKIOPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM  Yy4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeAessieT BO3MOXHOCTH MpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUM K
pe3yibTataMm 00yuYeHHUs XMMUU Ha YPOBHE LieJiel U3yYeHUsl MpeIMeTa U OCHOBHBIX
BUJIOB Y4€OHO-IIO3HABATENIbHON JEATEIbHOCTH OOYyYaroulerocs IO OCBOCHHIO
y4eOHOTr 0 CoiepKaHusl.

3HaHUWE XUMHHM CIYKUT OCHOBOM Juisi (OpMHpOBaHMS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpeACcTaBICHU O MaTepUaIbHOM €JIMHCTBE MHUPA, BAXKHYIO
poJib urparoT GopMUpyeMble XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAIICHUIX
SHEPrUM U 00 SBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHS UYEIOBEUECTBA — CHIPbEBOM, SHEPreTUUYECKOM,
MUIIEBON U 3KOJOTMYECKON O€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUSI.

N3yuyenune xumuu:

CHOCOOCTBYET  pealiu3alid  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
(dhopmMupoBaHUs KyJIbTYphI JIMYHOCTH, €€ 001Iel U PYHKIIMOHATLHON IPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKHUX CIOCOOHOCTEH
o0y4Jaroluxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW JesTeIbHOCTH,
AKCHEPUMEHTAJIBHBIX M HCCIIEIOBATEIbCKMX YMEHUM, HEOOXOJIUMBIX KaK B
MOBCEJIHEBHOM KU3HU, TaK U B MPOGECCUOHAIBHOU JIESITEIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3MVISiIa HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
ATanoM B POpMHUPOBAHUM €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-HAY4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlaHHbIE HampaBlieHHs] B OOYYEHUU XUMHUHM OOECIEUMBAIOTCS CIEIU(PUKOM
COJIepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBIM  SIBISIETCS  MEaroruuecku
aJanTHPOBAaHHBIM OTpaK€HHWEeM 0a30BOM HAyKW XMMHU Ha OMPENIeIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIeT0 00pa30BaHUsi OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMUCS CHCTEMbI IMEPBOHAYANBHBIX TMOHATHUI XWMHH, OCHOB
HEOPraHWYEeCKOM XMMHM UM HEKOTOPBIX OTACIAbHBIX 3HAYUMbBIX TMOHSATUH
OPraHUYECKOU XUMHUHU.

CrpykTypa coiep:kaHusl MPOrpaMMbl MO XUMHU c(HopMHpOBaHA HA OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. CoaepkaHue CKIIAIbIBAECTCS W3 CUCTEMBbI
MOHATUN O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbBI OHSITUA O XUMHUYECKON
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIHUITY
MOCJIEIOBATENLHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akoHa J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XVIMUH;

— YYEHUS O CTPOCHUU aTOMa U XUMHUYECKOMN CBS3U;

— TMPEeACTaBICHHM 00 JJICKTPOJUTHUYECKOM JUCCOLMAIIMK BEIIECTB B
pacTBopax.

TeopeTnyeckne 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE HAMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YpPOBHSI K JPYrOMY, BBINONHSSA (PYHKIUM OOBICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHS M BO3MOXKHOCTEM MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl 1O XHUMHUU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABJICHNUS O XUMUUYECKOU COCTABIAIOLIEH HAYYHOU KapPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MpHUPOAbl, LUEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METO/IaM TO3HAHUS B Hayke. M3ydeHne XuMHU TPOUCXOIHUT C IPUBICUECHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX NpeaAMeToB: «OKpyX aloImuil MUp,
«buonorus. 5—7 knacce» u «Ousmka. 7 Kiacey.

[Ipyu wu3yyeHMH XUMUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUM OCHOB
XUMUYECKOW HAyKH Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOUN KYJIBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAaHUN — BaKHEUIIUX (PAKTOB, MOHSATUNA, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUH,
JIOCTYNHBIX OOOOIIEHNI MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHUN K HAyYHbIM METOJaM TMO3HAHUS TMPU U3YYEHUU BEILIECTB U
XUMHYECKUX peakiuii, B GOPMUPOBAHUN U PA3BUTHH TO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-NIO3HABATEIBHOM M Y4eOHO-HCCIIEIOBATEIHCKON
JeATeNIbHOCTH, OCBOCHUM TpaBWi 0€30IacHOro oOpallleHHs C BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3y4eHUH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHUE TPUOOPETU TaKUe 1eIH, KaK:

— (QopMHpoBaHNE HWHTEIJIEKTYallbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHATHIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYyYEHHUsI Ha CHCTEMaTUYecKoe MpHOOIIECHUE
oOydJaromuxcs K CaMOCTOSITENbHOM IO3HABATEIBHON IEATENbHOCTH, HAYYHBIM
METOJaM MO3HaHUsA, (POPMUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XAMHH,

— o0ecredyeHne yCaoBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OMbITa Pa3HOOOPA3HOU JEATENBHOCTH, TMO3HAHUS WU CAMOIO3HAHUSA, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIMM), MMEIONIUX YHHBEpPCAJbHOE 3HAUCHUE s
Pa3TUYHBIX BUIOB JICATCILHOCTH;

— QopmupoBanre 00mell (PYHKIMOHAIBHOW M €CTECTBEHHO-HAay4YHOU
IPAMOTHOCTH, B TOM YHUCJE YMEHUW OOBSICHATH U OLICHUBATHb SBJICHUS
OKPY’KaIOIIEro MUpa, UCIOJIb3ysl 3HAHUSA WM OMbBIT, MOJIYYEHHbIC NMPU HU3YYCHUU
XAMWH, TPUMEHITh HMX TPH PEIIEHWH MpoOJeM B TMOBCEIHEBHOW XH3HU U
TPYAOBOU IEATEIBHOCTH,

— ((dopMupoBaHue y O0OydarONIUXCS TyMaHUCTUYECKUX OTHOIICHMUIA,
MOHVUMAaHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH DKOJOTHYCCKHU
1enecooOpa3Horo TMOBEJAEHUsT B OBITY W TPYJAOBOM JAESATEIBHOCTH B IEJIAX
COXPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOLHOU CPEIBIL;

— pa3BUTHE MOTHUBAIMM K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIUTAaHUI0O HAa OCHOBE YCBOECHHUS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpoduiisi ¥ HAMpPaBICHHOCTH NaJIbHEHUIIETO
oOy4eHusl.

OOmiee YuCIO 4YacoB, OTBEAEHHBIX IS M3Y4YCHUS XUMUHU HAa YPOBHE
OCHOBHOTO 00111eTO 00pa3oBaHusi, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaNbHbIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Posb XUMUK B KU3HU YEJIOBEKA. XHUMHUSI B CUCTEME HaYK.
Tena u BemecTBa. PU3NYECKUE CBOWMCTBA BEIIECTB. ATrpPEraTHOE€ COCTOSTHHE
BemiecTB. lloHsATHE O MeTOnax MO3HaHWS B XUMUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeneHus: CMECEH.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckass ¢Gopmyna. BaneHTHOCT aTOMOB XUMHUYECKHX D3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OtHocHuTENBHAS MOJEKYJIsSIpHas macca. MaccoBas J0JIsI XUMAYECKOTIO JJIEMEHTA B
COEJIMHEHUM.

KommuecTBo BemectBa. Moib. MonsipHas Macca. B3auMocBsi3p KOJIMYECTBA,
Macchbl W 4YHUCJIa CTPYKTYPHBIX €AWHUI[ BemiectBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

DOU3NYECKUE U XUMUAYECKNE ABJICHUS. XUMUUYECKas PEAKIUS U €€ MPU3HAKH.
3aKOH COXpaHEHHUS MacChl BeEIleCTB. XUMHUYecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuid (COeAUHEHUSI, Pa3JIOKECHUS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOM, mpaBuiaMu paboThl B 1a0OpaTOpuu U
npuéMamMu o0palleHus: ¢ J1abopaToOpHbIM 000PY/IOBAHUEM, U3YYCHUE U OMHCAHUE
(¢u3nYecKnuXx CBOWCTB O0O0pa3lloB HEOPraHMYECKUX BEIECTB, HAOJIOJACHUE
¢uznyeckux (IJIaBJIEHHE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJACHCALUS BOJABI) U XUMHUYECKHX (TOPEHHE CBEUHU, MPOKAIUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa C KUCJIOTOM) SIBJICHUN, HAOII0IEHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKeHHE THIPOKCHUIA
Menu (I1) mpu HarpeBaHuu, B3auMoOJEUCTBHE Kele3a ¢ pacTBopoM conu meau (II),
M3yUY€HHUE CIOCOOOB pa3/ICNICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTta, (QUiIbTpPOBaHUE,
BBITIAPUBAHUE, JTUCTUIUISAIMUSA, XpoMaTorpadusi, MPoOBEICHUE OUYUCTKU MOBAPEHHOU
coJii, HaAOJIOJIEHHWE W  ONHCAaHUE  PE3yJIbTATOB  MPOBEJICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHUE MOJEJIEH MOJIEKYI
(1apocTepKHEBBIX).

BaxHeiilue npeacTaBuTe/id HCOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucmopon — snemeHT u mpoctoe
BelecTBo. HaxoxkaeHue kuciopona B mpupone, (puznueckue M XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucnopoma. CrnocoObl



MOJIyYeHUs KHUCIOpoJa B Jabopatopud ©  mpombilieHHOCTH. Kpyrosopot
KHCJIopoa B ipupoje. O30H — aluIoTponHas MOAU(PUKAIUS KUCIOPOaa.

TemoBoil 3PheKT XUMUYECKOW peakiuu, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U SHAOTEPMHUYECKUE peakuuu. TOIIMBO: yrojib W METAaH. 3arpsi3HEHHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTro 3 ekTa, pa3pyiieHue 030HOBOTO CIIOS.

Bogmopon — »memMeHT m mpoctoe BemecTBO. Haxoxnenue Bomopona B
npupojsie, (Gulnyeckue W XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOOBI
nonyyeHns. Kucnotsl u conu.

Momnsipabiii 00BEM ra3oB. Pacu€Tel M0 XUMHUUECKUM YPaBHEHUSIM.

Ousnueckue CBOWCTBA BOAbl. Boma Kak pacTtBopuTelib. PacTBOPHL
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas [0Jis1 BeIeCTBa B pacTBOpe. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpoB B mpupozie U B KU3HU yenoBeka. KpyroBopoT BoAbl B IPUPOAE.
3arpsi3HEeHHE NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanusa neoprannueckux coenunenuit. Oxcuabl. Knaccudukanus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM{(pOTepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunioB. Dusnueckue u XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TosryueHue okcuaos.

OcHoBanusi. Krnaccudukanusi OCHOBaHMM: IIENOYM UM HEPACTBOPUMBIC
ocHoBaHuA. Homenkiarypa ocHoBaHud. DU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHui. [lonyyeHne ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHUYECKHE CBOMCTBAa KUCHOT. Psan aktuBHoctn metaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa coneid. PU3NYECKHE U XUMHUYECKUE CBOKCTBA COJIEH.
ITonyuenue coiei.

I'eHeTnyeckas cBsI3b MEXKY KIaCCaMU HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE ONPEICICHUE COAEPKaHUs KUCIOPOJa B BO3AYXE, MOJYUYEHHUE,
coOupaHue, paclio3HaBaHWE U W3YyUYEHUE CBOMCTB KHUCIOPOJa, HaAONIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
MpeKpallleHusl TopeHus (moxapa), O3HaKOMJICHHME C 0O0pa3liaMu OKCUJIOB U
OMHUCaHWE HUX CBOMCTB, MOJy4YEeHHE, COOUpAHUE, PACIIO3HABAHUE U H3YyUYCHHE
CBOMCTB Bojiopoja (ropeHue), B3aumopeicTsue Boaopoaa ¢ okcugom meau (1)
(BO3MOKHO UCIIOJIb30BAHUE BUEOMATEpUANIOB), HAOIIOJEHHE 0Opa3lioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIE0OBaHHE OCOOCHHOCTEM pPAaCTBOPEHHS BEIIECTB C
pPa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACHUCTBUE BOABI C METAJJIAMU
(HaTprieM ©  KaiblMeM) (BO3MOXHO  HCHOJb30BaHUE BUIEOMATEPUAIIOB),



uccieqoBaHue 00pa3lOB  HEOPraHMYECKUX BEIIECTB Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojieicTBus okcuaa meau (II) ¢ pacTtBopoM cepHON KHCIIOTHI,
KUCJIOT C MeETajulaMHM, PEaKUUHd HEUTPAIU3aLMU, IOJIYyYEHHUE HEPACTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOI'0 METaJUla JPYIMM W3 pacTBOpa COJIM, PEIICHHUE
JKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMme «BaXHEWIIne KIacChl HEOPraHuYeCKUX
COCIMHECHUI.

Iepuognuecknit 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHX
ieMeHToB JI. U. MengeneeBa. CtpoeHue aTomMoB. XMMHYECKasi CBA3b.
OKHuCIUTENTBHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBble MOMBITKH KiIacCU(UKAMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U I€JI0YHO3EMENIbHbIE METAJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpbIe 00pPa3ylOT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUJBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHUYECKUX NEMEHTOB /1.
N. MengeneeBa.  KoporkomepuogHas W JJIUMHHONEpUOAHAass  (QOpMbI
[lepnonnueckon cuctembl xumuueckux 3ieMeHToB 1. 1. MenpneneeBa. lepuoabt
u rpynnsl. DU3NYECKUH CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB Nepuoaa |
CPYMIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTpoHsl. CTpoeHue
AJEKTPOHHBIX  00O0JIOYEeK aToMOB TMepBbIXx 20 XUMHUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoun cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €r0 nojoxeHuto B [lepnognueckon cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUs paJnyca aTOMOB XHMHWYECKUX 3JIEMEHTOB,
METAJJINYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 IPYIIIIAM U IIEPUOIAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanveckoil CUCTEMbI XUMHYECKHX
JJIEMEHTOB Ui pa3BUTUsA Hayku W npaxktuku. [[. M. MenneneeB — y4€HbIM U
rPaKTaHUH.

Xumuyeckass cBsaA3b. KoBasieHTHass (ToJisipHass W HEMOJISIpHAsi) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpoueccrl OkuciieHUsT U BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHue oOpa3lloB BEHIECTB METAVIOB U HEMETAJIJIOB, B3aUMOJICHCTBHE
TUIPOKCHIA LIMHKA C PACTBOPAMU KHUCJIOT M MLIEIOYEH, IPOBEAECHUE OIBITOB,
WUIIOCTPUPYIOIWIUX  MPUMEPBI  OKUCIIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAaKLIUMU
(ropeHue, peakiyu pa3ioKeHHs], COCTUHEHUS ).

Meosicnpedmemmnoie ceasu



Peanuzamuss MeXnpeaQMETHBIX CBS3€H MPU U3YYEHHM XUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4YE€pe3 HCMOJb30BaHUE KakK OOIIHMX eCTeCTBEHHO--HAYyUYHbBIX
MOHATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU [JIsI OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'0 LIUKJIA.

OO0uue ecTecTBEHHO--HAYUYHbIE TIOHSTUS: HAY4YHBIH (PaKT, TUIoTe3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiaccuduKanus, NEePUOJAUYHOCTh, HAOJIOJCHUE,
JKCIIEPUMEHT, MOJECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIH],
M30TOIIbI, PAAUOAKTUBHOCTb, MOJEKYJA, DJIEKTPUYECKUN 3apsil, BELIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHME BEIIECTBa, a3, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI
M3MEpPEHUSs, KOCMOC, IUIAaHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dbotocunTes, aApixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIHI,
MIOJIE3HbIE UCKOITAEMBbIE, TOTUIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasl peaKkUus

[lepnonnueckuii 3akoH. [lepuoanueckas cucrema XuMHAYECKUX IEMEHTOB /1.
N. MengeneeBa. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMHAYECKHX 3JJIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, Kalldsl, KalbLUUs W HX
COCIMHEHUM B COOTBETCTBUM C IIOJIOKEHUMEM 35eMeHTOB B Ilepuognueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

Ctpoenue BemecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOWCTB BELIECTBA OT TUIIA KPUCTAILUIMYECKON PELIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCALIUXCS K PAa3JIMYHBIM KJIACCAM HEOPTraHUYECKUX
COCIMHEHUM, T€HETUYECKAs CBSI3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanusa XuMru4eckux peakiuii o pa3indyHbIM MpU3HaKaM (10 YUCTy
U COCTaBy Y4YacTBYIOUIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, Mo
W3MEHEHUIO CTENEHEW OKUCIICHMSI XUMHYECKUX IJIEMEHTOB, IO 0OPaTUMOCTH, MO
YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[lonsitTue o ckopoctu xumuyeckol peakiuu. llonstue o0 00paTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHEe 0 TOMOT€HHBIX U TeTepOreHHBIX
peakuusx. [lonstue o karanuse. [lonsiTue 0 xumMmuueckom paBHoBecnu. MaKTOPHI,
BIIMAIOLIAE HA CKOPOCTh XMMHUYECKOM pEAKIUU M TMOJIOKEHUE XHUMHUUYECKOTO
pPaBHOBECHS.

OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE  PEaKIMU,  AJIEKTPOHHBIM  OayiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM peakuuu. CocraBnenue YpaBHECHUU



OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX pPEAKUUMA C HCHOJIb30BAaHWEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPONUTUYECKON TUCCOLUAINU. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHn3M AuCCOLMAlUM BELIECTB C PAa3JIMYHBIMU BUAAMHU
XUMH4YECKOU cBsi3U. CteneHp auccounannu. CUIIbHbBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOro oomMeHa. Y cioBusl MPOTEKaHUs PEaKUUi HOHHOTO OOMEHa,
MOJHBIE W COKpAal€HHBbIE HWOHHBIC YpaBHEHUs peakuuid. CBOMCTBA KHCIOT,
OCHOBaHUW U COJIed B CBETe TMPEACTaBICHUH 00 IIEKTPOJIUTHYECKON
nucconunanun. KadecTBeHHbIE peakiiui Ha MOHBI. [IoHsATHE O TUAPOIU3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEILIECTB — META/VIOB UM HeMeTauioB (rpadura M anMasza), CI0XKHBIX BEHIECTB
(xmopuia HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JICUCTBUS PA3NIUYHBIX (DAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOJIHOCTH
pacTBOPOB BEIIECTB, IpPOLECCAa AUCCOLMALMU KHUCIOT, IWIENOYed M COJIEH
(BO3MOXXHO  HCIOJB30BAHME BUAECO MaTEpPHANIOB), MPOBEIECHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakluii HOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BbIJCICHUE Ta3za, oOpa3oBaHUE BOJbI), OIbITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peaklMH pa3lIoKEHHs, COCIUHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBK) KAYECTBEHHBIX pPEAKIUMd Ha HOHBI, PEIICHUE
DKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTtasuibl 4 UX cOeAMHEHUS

OOmiast xapakTepucThka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTereHu okucieHus. CTpoeHue U (PuU3NUEeCKHUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHME CBOWCTBA HA TMpPUMEPE  XJopa
(B3auMoOJEICTBUE C MeETaJJIlaMd, HEMeTalllaMH, UIeso4amMu). XJIOpOBOIOPO/I.
ConsHas KucimoTa, XMMHUYECKHE CBOMCTBA, MOJyYECHHE, NPUMEHEHHE. [lelicTBue
XJIOpa U XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BakHeuiine XJIOpuIabl U HUX
HAax0KJICHUE B IIPUPO/IE.

O6mas xapaktepucTtuka sneMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOCHUS
aTOMOB, XapakKTepHble cTeneHu OokucieHuss. CTpoeHue U (pu3nyeckue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALIMK KHCIOPOJa
U cepbl. XUMHUYECKHE CBoicTBa cepbl. CepoBOIOPOA, CTPOCHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCUABI CEpPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucinora, @Qusnueckue M XHUMHUYECKHME CBOMcTBa (00IIME Kak
MPEACTaBUTENS Kjacca KHUCIOT MW chenuduyeckue). XUMUYECKHE pPEaKluu,
JeXalllue B OCHOBE MPOMBIIUIEHHOTO CHOCO0a MOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenue cepHoi KucaoTel. Coau CEpHON KUCIOTHI, KAUECTBEHHAS PEAKLIMs Ha



cynbdar-uoH. Haxoxaenue ceppl U €€ COCIUHEHH B MpuUpoje. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIoIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHHUS.

OO6mas xapakrtepucthka 3jeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKUCIEHHUS. A30T, PaCIpOCTPaHEHHE B IPUPOJIE,
(dbuznyeckre u XuMudyeckue cporictBa. KpyroBopot azora B npupojie. AMMHUaK, €ro
(dbu3nYecKre 1 XUMHUYECKUE CBOICTBA, NOJIydeHUEe U puMeHnenne. Cojiu aMMOHUS,
ux (pU3nyYecKre U XMMHYECKHUE CBONCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MmoiydeHue, Pu3nyeckue M XUMHUUYECKHUE
cBolcTBa (0OIIME KaKk MPEICTaBUTENS Kjacca KUCIOT U crnenuduyeckue).
Hcnonw3oBaHne HUTPATOB M COJEed aMMOHHMS B KAyeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XuMHUUECKOE 3arps3HEHUE OKPYKaIoIe Cpeibl COEAMHEHUSIMH a30Ta
(KUCTIOTHBIE JTOXIHW, 3arpsi3HEHUE BO3AyXa, NOYBBI U BoM0EMOB). Docdop,
aloTponHele Moaudukauuu (Gochopa, GUMUECKHE M XUMUYECKHE CBOICTBA.
Oxkcua docdopa (V) u dochopHas kuciora, pu3nIecKue U XMMUUECKHUE CBOMCTRA,
nostyuenue. Mcnonbs3zoBanue pocdaroB B kKa4eCTBE MUHEPAIbHBIX YIOOpEHUH.

O6mas xapaktepucTtuka snemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHHUS.  YTIIepoid,  aJIOTPOITHbIE
Moau(dUKALIUKM, paCIpPOCTpaHEHUE B TPUPOJE, (PUINUECKHE U XUMHUUYECKHUE
cBoicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriepojaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, JIEMCTBUE Ha IKUBBIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHUE. DKOJOTHYECKHE TPOOJIEMBbI, CBA3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TMOTEIJICHUS KIUMaTa, NapHUKOBBIM
addekt. YronapHas KUCIoTa U €€ colu, X GU3NYECKUe U XUMHUYECKHUE CBOICTBA,
nojxyyeHue W TnpuMeHeHue. KauecTBeHHass peakiuss Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO3AMCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIMIEPUH, YKCYCHAs! KUCIIOTA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOAOB (yroyib, HPUPOJHBIA ra3, HEDTh),
MPOAYKTHl UX MepepaloTku (O€H3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[lonsiTe 0 OUOTOTUYECKH BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriieBojaax — u ux
poJii B OKM3HM 4YeloBeka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue W XMMHUYECKUE CBOMCTBA, IMOJNyYEHUE W
npuMmeHenne. CoeaumHeHHs KpemHUsT B mnpupojge. OOmume mnpencTtaBieHHs 00
okcuae kpemHus (IV) u xpemuueBoit kuciore. CHIMKAThl, UX MCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHeHIue CTpouTeIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, IIeMEHT, OeTOoH, keje300eToH. [IpobGaeMpl G€30MacHOr0 HCMOJb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEIHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHUe 00pa3l0B HEOPTaHMUUYECKUX BEIIECTB, CBOMCTB COJSTHOW KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKINil Ha XJIOPUI-MOHBI U HAOJIOJCHUE MTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpakaromue (U3NYECKUE U XUMUUYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJMHEHUU (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJICHME ¢ oOpa3laMu XJOpPUAOB (TaJOrE€HUJOB), O3HAKOMJIGHHE C
oOpasmamMu  ceppl M €€  COCOUHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), HAOJIIOJICHUE TMpolecca OOYIIIMBAaHUS caxapa Mo JehCTBUEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTbI, HW3Y4YEHHE XUMHUYECKHMX CBOMCTB
pa30aBIEHHON CEPHOM KUCIOThI, MPOBEJECHNE KaUeCTBEHHOW peakIuu Ha cylbdar-
MOH W HaOIOJIEHHE MpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMU
cBoiicTBaMu asora, ¢ochopa MU HUX COECIUHEHHH (BO3MOXHO MCIOJIb30BAHHE
BUJIEOMATEPUATIOB), 00pa3aMu a30THBIX U (PocopHBIX ya0oOpeHul, noiayyeHue,
coOupaHue, pacro3HaBaHME€ U M3Y4YEHHE CBOICTB aMMMaka, MPOBEACHHE
KAueCTBEHHBIX pEakiMii Ha MOH aMMOHUS U GochaT-uOH U U3yUeHUE MPU3HAKOB
UX IIPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOU a30THOU KUCIIOTHI C MEBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTAJITMYECKUX PEmEToOK anMasza, rpadura, QyiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aCcOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOICTBOM MPOTUBOTa3a, MoJydyeHue, coOUpaHue, paclio3HaBaHUE U H3yYEHUE
CBOICTB YIJIEKMCIIOrO ra3a, IpOBEJECHNE KaueCTBEHHBIX peakluid Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMIICHHE C
NPOAYKIMEN CHIUKATHOW NPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BaxkHeuIe HEMETAIUIbI U UX COEUHEHUSY.

MeTtajuibl M UX COCAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomnueckon cucteMe XuUMHU4UECKUX diemMeHTtoB [[. H.
MenpneneeBa u ctpoeHuss atoMoB. CTpoeHHE MeTauioB. Meramumdeckas CBsI3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAass  PEmETKa.  DJIEKTPOXUMHUYECKHN Pl
HanpsbkeHut metamioB. Ousnueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OO0Iiue
CrocoObl MoydeHus: MeTaioB. lloHsATHE O KOPpPO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTalib, YYTyH, JIOPATIOMUHUMH,
OpoH32a) U UX MIPUMEHEHHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenouynble MeTaiuIbl: MOJIOKEHUE B llepuoandeckon cucTeMe XMMHUYECKUX
anementoB JI. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAaXO0XIECHUE B NPUPOE.
dusnueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusi U Kaiusi). OKCUIBI U



TUAPOKCHABI HATpusi MW Kanus. [IpumMeHeHue IIeNOYHBIX METauiOB U HX
COCIMHECHUM.

[IleoyHO3EMENBHBIE METAJUIBI MAarHuii W KaJIbIUW: TOJIOKEHUE B
[Tepuonnueckoin cucremMe xumuueckux sneMeHToB J[. M. Menneneesa, crpoeHue
MX aTOMOB, HAX0XJI€HUE B npupoae. PU3nuecKkue 1 XMMUYECKHE CBOMCTBA MarHus
u Kanblus. Baxkunelmue coequHeHus] Kbl (OKCUI, THUIAPOKCHUI, COJIH).
KéctkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHUN: noJIo)keHue B [leproanueckoil CucTeMe XUMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, cTpoeHHE artoma, HaxoxaeHue B npupoae. dusmueckue u
XUMUYECKHE CBOMCTBA altOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCHU]IA
AJTIOMUHHSL.

Keneso: nonoxenue B [lepruoaudeckol cUCTeMe XUMHUYECKUX 3JIEMEHTOB [I.
N. MengeneeBa, CTpoeHHE aTroma, HaxXOXIACHUE B mpupone. duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCUIBI U comu xkenesa (II) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJYYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMu METaUIOB M CIUIaBOB, HUX (PU3NUECKUMHU
CBOMCTBaMH, M3y4Y€HUE PE3YyJIbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXHO
UCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSL OKCHJA
KaJIbLIMS W HATpUsi C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KeEJI€3a B KUCIOPOAE
(BO3MOKHO  HCMOJB30BAaHUE  BUJEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAaKIMi HAa WOHBI: MarHus, KajblMs, allOMUHUS, IIUHKA, JKeJe3a
(IT) u xeneza (I1I), meau (II), HabnrogeHUE U OoMKMCaHUE MIPOIIECCOB OKpAITUBAHUS
IJJaMEHH MOHAaMU HATpusl, Kalus W Kaiablus (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAJIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHAA ATIOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeuniume
METaJUIbl U KX COCTMHEHUS».

Xumus ¥ OKpyKa0OLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOW JKM3HHM YeJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BELIECTB U XMMHUUYECKUX peakuuit B ObiTy. IlepBas momoiib npu
XUMHUYECKHX OKOrax U OTPABIICHUSAX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Kawllel cpeabl (MpeaenabHas JOoMmyCcTUMast
KOHIIeHTpaius Bemiects, aaiee — [1/IK). Ponp xumuu B pelieHUn 3K0JIOrMYeCKUX
poOJieM.

Xumuueckuii IKCnepumMenm:

M3yueHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIABbl METAJUIOB, MOJMMEPHBIC
MaTtepuarbl).

Meosicnpedmemmnoie ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€d MpU U3YyYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 HCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHSTUN, TaK W TMOHATHH, SBISIONIMXCS CUCTEMHBIMU JUISl OTACJIBHBIX MPEAMETOB
€CTEeCTBEHHO--HAYYHOTO IIUKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHbIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHHTE3, KiaccupuKaius, TI[EepUOJUIHOCTb, HAOIIOJEHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeJb, SIBJICHUE, MAPHUKOBBIN
3 heKT, TeXHOIOTHS, MaTEPHATIBI.

®dusnka: MaTepusi, aToM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMbI, PaJUOAKTUBHOCTh, MOJIEKYJa, JJICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKY, JUAJIEKTPUKH, (POTODJIEMEHT, BEIECTBO, TEI0, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, pACTBOPUMOCTh, KpUCTAIITUYECKAs
pemeTKa, CriaBbl, (PU3MUECKUE BEIUYUHBI, CAMHUIBI U3MEPEHHs, KOCMUUYECKOE
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunres, npixanue, Ouocdepa, SKOCUCTEMA, MUHEpAIbHBIC
yA00pEeHHUsl, MUKPORJIEMEHTHI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIE MOPOJIHI,
MOJIE3HbIE UCKOIMAEeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JINMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHus JOCTUTAIOTCA B XO0J€ OOy4YeHHs] XMMUU B €IMHCTBE YYEOHOU U
BOCIUTATEJIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMH POCCHUIUCKUMHU
COLMOKYJIbTYPHbIMU W JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMH, INPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMM MU HOPMaMu TOBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIIMNA 00yUYarOIIUXCS.

JIndHOCTHBIE ~ pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTHBHBIX LEHHOCTHBIX OPUEHTALMUA W
pacIIMpEeHUE OIbITA JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) mIaTpHOTHYECKOT0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIECHUS K OTEYECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHMMAaHWA 3HAYEHHS XMMHUYECKOM HAYKM B JKH3HHU
COBPEMEHHOI'0 00IlIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOU MH(pOpManueil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABICHAS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKIUYHOCTHBIX
OTHOILIEHUMA B KOJIJIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBAaTEIbCKOM, TBOPYECKOW W JAPYrHX  BHJAX
JEATEeNIbHOCTH, TOTOBHOCTHM K Pa3HOOOpa3HON COBMECTHOM MAESTEIbHOCTU MpHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATENIBHBIX 3a7a4, BBHIMOJIHEHUN XUMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUN YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOM Yy4eOHOU MesITENbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TMIOBEJACHWE H IIOCTYIIKM CBOMX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEHIECTBE M XUMHUUYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAYKA WU COCTABISIONINE
OCHOBY Il TIOHMMAaHUSI CYIIHOCTH HAYYHOM KAapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJAbI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOJTHOMN CPEION, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYCHHE HOBBIX 3HAHHU IO
XUMUHU, HEOOXOJUMbIC NJi1 OOBSCHEHUS HAOII0JIaeMbIX MPOILIECCOB U SIBICHUMH,
MO3HABATEIbHOM, MH(GOPMALIMOHHOW M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMH TEKCTaMH, CIPABOYHOMU



TUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYy4YeHUI0 M TO3HAHMIO, TI0003HATEIBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTH K  €camM000pa30BaHWIO, TMPOEKTHOM M  HCCIEAOBATEIbCKOU
JEATEeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABICHHOCTU W YPOBHSI OOy4YEHHS B
JIATbHEUIIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HU3HHW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCJEACTBUU U
HETMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB, KYPEHHUS ),
HEOOXOIMMOCTU COOJIOJEHUS TNpaBWil OE€30MAaCHOCTH IMpU OOpaIEHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HH;

5) Tpy10BOr0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY H3Y4YEHHUIO ITpodecchil u Tpyaa pa3auyHoro poja,
YBOXEHHE K TPYAy M pe3yjibTaTaMm TPYIOBON JEATEIIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHHS NPEJAMETHBIX 3HAHMM MO XUMHUHU, OCO3HAHHBIM BBIOOP
WHJIMBUIYaJIbHOU TPACKTOPUHU MPOJIOKEHUSI 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycnenrHoi npodeccuoHanbHOM eI TEIbHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATLCA B TPO(PECCHOHATILHOM Cpejie;

6) 3K0JI0rn4ecKOro BOCIIUTAHMS

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MpPHUPOAE KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUs, OHUMAaHUE IEHHOCTU 3I0POBOTO U
O0e3zomacHOoro oOpa3a KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIIOJICHUS
MpaBuil 0€30MAaCHOTO MOBECHUS MpU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTyaIUsX,
YTPOKAIOMIUX 3I0POBbIO U KU3HU JIIOCH;

CIIOCOOHOCTU MPUMEHSITHh 3HAHUSI, TOJIy4aeMbIe MPU WU3YUYECHUU XUMHH, IJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH ITPUPOIHON CPENOH, AJIs IMOBBIIIECHUS
YPOBHSI  DKOJOTHMYECKOW  KYJIbTYpbl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUUYECKUX MPOOJIeM M MyTel UX PEIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATLCSI UM B MO3HABaTEIbHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIbHOM MPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe MeTanpeaMETHBIX pe3yJIbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUs MUPOBO33PEHUSI OOIIEHAy4YHbIE TOHSATUA (3aKOH, TEOpHs,
MPUHIIUII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYToe.), KOTOpbIe
UCIIOIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax M TO3BOJSIOT Ha
OCHOBE 3HAHUU U3 ITUX MPEIMETOB (POPMUPOBATH MPEACTABICHUE O ILEIOCTHOMU



HAay4YHOW KapTHUHE MUpa, U YHUBEPCAIbHbIE YueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIE), KOTOpbIE 0OecreunBaroT G(HOpMUPOBAHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO yueOHOMU
NeATeNbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1oruvyeckue aeiicTBuA:

YMEHHUS HCIMOJb30BaTh MNPUEMBI JOTUYECKOTO MBIILJIEHUS TPU OCBOCHHUU
3HAHUMN: PAaCKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIICIATH UX XapaKTEpHbIC
MPU3HAKY, yCTaHABIMUBATh B3aMMOCBSI3b C JAPYTMMU TOHSTUSMM), HCIOJIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTNIENbHBIX (DAKTOB U SIBJICHUI, BHIOMpPATh OCHOBAHUS U
KpUTEPUU ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABIIUBaTh MPUYUHHO-CIIECTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Yy4YEHHS,
CTPOUTH JIOTUUECKHUE paCCyX JeHUS (MHAYKTUBHbBIC, AEAYKTUBHbBIC, IO aHAJIOTUN),
JienaTh BBIBOJIbI M 3aKJIIOYCHUS

yMEHUE TMPUMEHSITh B TMPOIECCe IMO3HAHUS TOHATUA (NIPEAMETHBIE U
METanpeIMETHbIC), CAMBOIMYECKHUE (3HAKOBBIE) MOJIEHU, UCTIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas (opMylia W ypaBHEHHUE
XUMUYECKOW PeaKIUK — MPU PEIICeHUH y4eOHO-TI03HABATEIbHBIX 3aj]lau, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBIABIATh M XapaKTepHU30BaTh CYIIICCTBEHHbIC
MIPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBUSIBJISITh  OOILIME€  3aKOHOMEPHOCTH, MNPUYUHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEUHS B M3yUaeMbIX MPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBarejibckue JeMCTBUS:

YMEHHE UCIOIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAu4eCTBE HMHCTPYMEHTa
MO3HAHUS, a TaKKe B KA4yeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NMpuOOpEeTeHHE OMNbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYEHMUYECKHX JKCIEPUMEHTOB, YMEHHE HaOmoAaTh 3a XOJOM Ipollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €ro Pe3yibTaT, GOpMyIupoBaTh 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpojieaHHON padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IUYHBIX BUJOB U (OPM NIpPEACTaBICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJEpKaHusl, CIPaBOYHbIC
nocodbusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHUE NPHUMEHATh Pa3jIN4HbIE METOABl U 3aIpOChl MPU MOUCKE U OTOOpe
uH(pOpMAlMM W COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIIIOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIBLHO BBIOMPATh ONTUMAIbHYIO GOpMY MpeACTaBICHHUs HHPOpMaLUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJayl HECIOKHBIMU CXEMaMH, JHarpamMmaMu,
IpyruMH popMaMu rpauKu U UX KOMOMHALUSMU;

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBaTh B Ipouecce Y4eOHOH U
HCCJIEI0BATENBCKON AEATENbHOCTH MH()OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOT0 XO034MCTBA M TPAHCIOPTa HA COCTOSHHME OKPYKAIOIIEH NPUPOIHON
CpeJibl.

KommyHuKaTHBHBIE YHMBepcaibHbIe YUeOHbIe 1eiCTBUA:

yMEHHUS 3ajJlaBaTh BOINPOCH (B XOJ€ Juanora W (WIh) JTUCKYCCUH) TIO
CylIECTBY  OOCyXJaeMOol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJIHEHHSI IPEJI0KEHHON 3a1a4H;

YMEHUS  NPEJCTaBIsATh  IOJYyYEHHbIE  PE3yJbTaTbl  IO3HABATEIbHOU
NESATENbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JejaTh IPE3CHTALNI0
pE3yJIbTATOB BBINOJHEHUS XMMHUYECKOr0 3KCIEepUMeHTa (1adopaToOpHOro OIbITa,
1a00paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOIO MPOEKTA);

YyMEHUS Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATEJIPHOM M MCCIIEIOBAaTEIbCKOM  AESATENBHOCTH  NPU  pPELICHUU
BO3HUKAIOLIMX NpoOJIeM Ha OCHOBE Yy4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyX1eHus, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPAHHALUSA
COBMECTHBIX JEHUCTBHUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PabOTHI U Apyrue).

PerynsiTuBHBIC YHMBepcaibHbIe Y4eOHbIe 1eiCTBUA:

YMEHUE CaMOCTOSATENbHO ONPENEsATh LEIN JAESITeIbHOCTH, IUIAaHHPOBATh,
OCYLIECTBIISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BbIOMpaTh Hanbosee 3 PeKTUBHbIE CIOCOOBI pelIeHusl Y4eOHbIX U
MO3HABATEIbHBIX 3a/Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WIH KOPPEKTHPOBATH
NPEUIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYEHHsI HOBBIX 3HaHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBAaTh COOTBETCTBUE MOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B yCIOBUU 3aJaHUH.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pE3YJIbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepaibHONW pabodeil mporpamMMoH,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCA Hay4yHbI€ 3HAHUSA, YMEHUS M CIOCOOBI



NEeUCTBUM, creruduyeckue I TOPEAMETHOM 007acTh  «XHUMUS», BHJIBI
NEATEBHOCTA MO  MOJYYEHUIO HOBOTO  3HaHWsS, €ro HHTEPIpETalnH,
peoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K xoHny o0yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YpOBHE

JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TMOHATHH: aTOM, MOJIEKYyJa,
XUMHUYECKHIN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOJIHAST M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSpHas Macca,
MaccoBas J10J1s1 XMMUYECKOT0 JIEMEHTa B COEIMHEHNHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCIJIOT4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHHUS, XMMHYECKasl peakius, KiacCuPUuKaius peakiuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUSA, PEAKIMH 3aMEIICHUs, pPEaKIUu
0o0OMEHa, 7K30- U SHJOTEPMUYECKHUE PEaKLIMH, TEIIOBOU 3P (EKT peakimH,
AIpO aToMa, 3JEKTPOHHBIM CJIOM aroma, aroMHas oOpOuTallb, pPAaAUYC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS M HEMOJApHAs KOBAJIEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHWOH, PacTBOp, MAaccoBasl JIOJs BELIECTBA
(TpolieHTHAs! KOHLIEHTPAIIHs ) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aHUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHATHU U
MIPUMEHSATH 3TU MTOHATUS MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBiieHHs (popMyn
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

e OINpENENsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIIEHMSI  SJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OINPEACIEHHOMY KJIAacCy COECAUHEHUU II0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJCHTHAas M HOHHAs) B
HEOPraHUYECKUX COCTMHEHHUSX;

e packpeiBaTh cMbICcT Ilepumogmueckoro 3akona JI. U. Menngeneena:
JEMOHCTPUPOBATh IMOHMMAHHE MEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX MOjoxeHus B Ilepuomnueckoi cucreme,
3aKOHOB COXPAHEHHSI MAacChl BENIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHsI, 3aKOHA ABOTraJpo;

e OINKCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuonuueckoit
CUCTEMbl XUMHYECKUX OJJIEMEHTOB: pa3JINuyaThb TIOHSITUSA «TJIABHAA
noarpynna (A-rpynmna)» u «modoyHasi noarpymnmna (b-rpymnmna)», Maneie u
OoJIbllIMEe TEPHUOJIbl, COOTHOCUTH OOO3HAUCHHS, KOTOPhIE HMEIOTCS B
tabmune «llepumoamyeckas cucremMa XuMHUUYecKUX d3mementoB J[. W.
MengeneeBay € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCI0 IEKTPOHOB
U pacrpeeieHue UxX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIuu
BEILIECTB, M0 TEIIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XHWMHYECKHE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOILMX XUMUYECKUX PEAKLUN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKUX MpPEBpaALlEHUA B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJISIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0 XUMHUYECKOTO »dJeMeHTa 1o ¢dopmylie
COEJIMHEHH S, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIInu;

MPUMEHSITH OCHOBHBIE OIEpallud MBICIUTEIHHON JAEATEIbHOCTA — aHaIu3
W CUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTeMaTH3allrio, KiIaccHu(uKaiuio,
BBISIBJICHUE TPUYMHHO--CJICACTBEHHBIX CBSI3€H — JUIsl M3YYCHHUS CBOWCTB
BEIIECTB W XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAyUYHbIE METO/Ibl
MO3HAHUS — HAOJIOJICHHE, W3MEpPEHUEe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

cieioBaTh ~ NIpaBUJiaM  MOJB30BaHUS ~ XUMHUYECKOM  TOCylnod U
1abopaTopHbIM  O0OpPYJOBAaHHEM, a TaKXKe IMpaBWiaM OOpalleHus: C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIMSIMU MO BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB MO TOJYYEHUIO U COOHPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OINPEAECIEHHONM MACCOBOM J0OJIEW PAaCTBOPEHHOTO BEILIECTBA,
IJIAHUPOBaTh M MPOBOJUTH  XUMHYECKHE  OKCHEPUMEHTHI IO
pacIo3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT ¢ TOMOIIBI0 HHIUKATOPOB
(;makmyc, heHondTanenH, METUIOPAHK U JPYTruUe).

K xoHny o0yuenus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHSATHN: XUMHYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, WOH, KaTWUOH, aHWOH, NPOCTOE BELIECTBO,
CJIOKHOE€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHUS, XUMUYECKasi PeaKius, XUMUYEecKasi CBs3b, TEIUIOBOM 3P deKT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAS JUCCOLMALNSA, PEAKUMU HOHHOIO
oOMeHa, KaTalu3aTtop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKUCIIUTEIb,  BOCCTAHOBHUTENIb, OKUCJIEHHE U  BOCCTAaHOBJICHUE,
ajotponusi, aMmGpOTEPHOCTh, XUMHUECKas CBI3b (KOBAJICHTHAsi, MOHHAS,
METAJUTMYECKasi), KpUCTAJUIMYECKass pemeTka, KOppo3usi METalIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, MpeaeabHO JOIMyCcTUMas
koHueHTpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUA U
MPUMEHSITh 3TH OHATHUS MPU OMKMCAHUY BEIECTB U UX MPEBPAILICHUI;
UCIIOIb30BaTh XMMHYECKYI0O CHUMBOJIMKY [IJIi COCTaBJeHUS (HopMyl
BELIECTB U YPABHEHUN XUMUYECKUX PEAKLIUM;

OMPENIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIacCy COEIMHEHUM 1o (opMynam, BUI XUMHUYECKOU
CBs3M (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (popMyie, xapakTep Cpeabl B
BOJIHBIX PAacTBOpPAaX HEOPTraHWYECKUX COCAMHEHUM, THUI KPUCTATUTUYECKOU
PELIETKU KOHKPETHOI'O BEECTBA;

packpeiBaTh cMmbIichH [lepmoamueckoro 3akona JI. WM. MenpgeneeBa u
JEMOHCTPUPOBATh €ro TMOHUMAHME: ONHUCHIBATh U XapaKTEpPU30BaTh
tabauuynyto Gopmy [lepuoandeckoil CUCTEMbl XUMUUYECKUX JJIEMEHTOB:
pasznuyarh MOHATUS «rJaBHasg noarpynmna (A-rpynmna)» M «noOodHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPbIE MMEIOTCSI B TMEPUOAMYECKON Tabmuie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj sAnapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenielieHue HMX 1O JJICKTPOHHBIM CIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMNCTB 3JIEMEHTOB M UX COCIUHCHUHN B
npejenax MaJiblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy M COCTaBY Y4YacTBYIOLIMX B pEaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHHIO CTENEHEW OKHUCICHUs
XUMHUYECKHX JIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATH) OOIMHME M CHEeHU(UUYECKHE XUMHYECKHUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIas OMHUCAHUE
npuMepaMu MOJICKYJISIDHBIX M HOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKNX PEAKIIUU;

COCTaBJISITb YpPaBHEHHUS JJIEKTPOJUTUYECKOW JTUCCOLMAIMU  KHUCIIOT,
LIEJIOYEU U COJIEH, MOJHBIE U COKPALEHHBIE YPAaBHEHUS PEAKLIUU HOHHOT'O



oOMeHa, ypaBHCHHUS pEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEK/Ty BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKphIBaTh CYINTHOCTh OKHCIIHTEIbHO-BOCCTAHOBUTEIBHBIX — pPEaKIuit
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCa ITHUX PEaKIU;
IIPOTHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH IPOTCKAHUS XHMHYCCKHX IIPEBpAIICHUNH B Pa3IdYHBIX
YCIIOBUSX;

BBEIYHCIIATH OTHOCHTEIBHYIO MOJICKYISIPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMEHTa 10 (GopmyIe
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEAKITUH;

coOmoaTh  MpaBuUjia  TOJb30BaHUS XUMHAYECKOW  TMOCYyIOW U
nabopaTopHbIM  OOOpYJIOBaHMEM, a TakXke IpaBuja oOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYyYEHUIO H COOUPAHHIO
ra3000pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTro rasa);

MPOBOJIMTh  PEaKIUH,  TOJATBEPKIAIOIINE  KAYCCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OPOMHUI-,
uoaua-, kKapOonat-, docdar-, cuwiMkar-, Cyibdpar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHUSI Y HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPax HEOPTAHUUECKUX BEIIECTB;

MIPUMCHSITh OCHOBHBIE OICpAllMM MBICITUTEIBHON ACATCIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, O000O0IIeHHE, CHUCTeMaTHU3allui0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — JJII M3Y4YCHUS CBOWCTB BENIECTB U
XAMHYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METOJABl TIO3HAHUS —
HAOJFOICHUE, W3MEpPEHHEe, MOJCIHPOBAHUE, SKCIICPUMEHT (peajbHBIA |
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacos
Ne HanmMeHoBaHMe pa3je/ioB U JIeKTPOHHBIE (LM(pPOBbIE)
n/n TeM NPOrpaMMBbl Bcero Kourpoaruie Hpakriieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nea 1. IleppoHayanbHbIe XMMHYECKHE TOHATHSA
Xumust — BaxkHasi 001aCcTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuorexa [JOK
MPAKTUYECKOU JESATENBHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
12 BemtecTBa 1 XUMHUYECKHUE 15 1 Bubnuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHelilme npeAcTaBUTe M HEOPIAaHHYECKUX BelEeCTB
51 Bo3snyx. Kucnopon. Ilonsarue 6 bubmuoreka [IOK
00 okcHiax https://m.edsoo.ru/7f41837c
9 Bonopona.Ilonsitue o kucnorax 2 1 Bubnuoreka [JOK
U COJIIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBoperl. [lonsitue 06 5 1 1 Bubnuoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIacChl 1 | 1 bubmuorexa [JOK
HEOPraHUYECKUX COEAMHEHUIN https://m.edsoo.ru/7f41837c
Htoro no paszneny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoanyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCJIUTEIHLHO-BOCCTAHOBHUTEIbHbIE pe€aKuuu



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

[Tepuonnueckuii 3aKOH 1

31 Ilepuoauueckas cucrema 7 bubmmoreka [IOK
XUMHUYECKUX 31eMeHTOB /1. M. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue aroma

12| O ; BuSorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIbHBIE PEAKIUU
Hroro no paszneny 15 buomorexa LIOK
https://m.edsoo.ru/7f41837¢
PezepBHoe Bpemst 3 bubmmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KITIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P Konrtpoabnbie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BemecTBO U XUMHYeCKHE PeaKIHU
L1 [ToBTOpEHue u yriyOneHne 3HaHuH 5 | bubmmoreka [IOK
' OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs! JUCCOLIHAIIHSL. 2 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. Hemeranibl 1 UX cOeIMHEHHS
21 OO11ast XapakTepUCTUKAa XMMUYECKHX 4 1 bubmmoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1ast XapakTepUCTUKAa XMMUYECKHX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 bubmorexa [JOK
' PYHHEL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKHX
2.3 sneMeHTOB VA-rpymnmsl. A30T, hocdop u ux 7 1 bubmorexa [JOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapakTepUCTUKAa XMMUYECKHX
2.4 aneMeHToB [VA-rpynnsl. Yraepoa u 8 1 2 bubmorexa [JOK
' N PYIHBL: poa https://m.edsoo.ru/7f41a636
KPEeMHUI U X COEAUHEHHS
Hroro no paszneny 25



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

Pa3zgen 3. MeTa/Ibl M UX COCANHECHUSA

. bubmuorexa [JOK
3.1 Obmue cBoHCTBa METATIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxneiie MeTaibl U UX COSTUHEHUS 16 hitps://m.edsoo.ru/7f412636
Hroro no paszneny 20
Pa3nen 4. Xumus u okpykawmas cpeia
41 B @ 3 bubmuorexa [JOK
. €IIeCcTBa U MaTepUaibl B )KH3HU YEJIOBE hitps://m.edsoo.rw/7f41a636
Htoro no paszneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KosaunyectBo yacos DJIEKTPOHHbIE
Ne ara nudpoBbIe
Tema ypoka KonTpoabnbie | IIpakTnueckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Posib XUMUU B KUZHU | Bubnuoreka [JOK
yenoBeka. Tena u BeliecTa https://m.edsoo.ru/ff0d210c¢
2 ITonaTtue o MeTo1ax MO3HAHUS B XUMUH 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBumna
3 paloThI B 1a0OPATOPUH U TPUEMBI | bu6numoreka [IOK
oOpaiteHus ¢ J1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEMY
4 Yucrtele BemecTa 1 cMecu. CrocoObl | Bubnuoreka [JOK
pa3aciieHusl cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTrueckas pabora Ne 2
5 «Il’)a:a eJIeHue calzeceﬁ (Ha mpumepe 1 bubmmorexa LHOK
8 . PrMEp https://m.edsoo.ru/ff0d28c8
OUYHCTKH NIOBApPEHHOM COJIH)»
6 du3nyecKre 1 XUMUYECKUE SBICHUS. | bubmuorexa [JOK
Xumudeckasl peakius https://m.edsoo.ru/ff0d37fa
Bubnuoreka [JOK
7 A 1
TOMBL H MOJICKYITH! https://m.edsoo.ru/ff0d2a6c
8 [IpocThlie 1 croXXHBIE BElleCTBa 1 bubmorexa HOK
p = https://m.edsoo.ru/ff0d2a6¢
9 XUMHUUYECKHE PJIEMEHTBI. 3HAKU | bubmuorexa [JOK

(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

3aKOH MNOCTOSHCTBA COCTaBa BCIICCTB.

Bubnuoreka [JOK
10 X eckas ¢o a. BanentHoc
HIMITH A opyn HTHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX DJIEMCHTOB
1 OTtHocuTeNbHAsE aTOMHAsI Macca. bubmmoreka [JOK
OTtHOocuTeNnbHAsI MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10JIsI XHMHYECKOTO Bubnuoreka [JOK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 ATOMHO-MOJICKYJIIPHOE YICHHE bubmorexa [IOK
yip ya https://m.edsoo.ru/ff0d2d50
14 3aKOoH COXpaHEHUsI MAacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
IIpu3Haky U ycia0BUs MPOTEKaHUS bu6nuoreka [IOK
15 .
XUMHUYECKUX PEeaKIUM https://m.edsoo.ru/ff0d3al6
Knaccndukanus XUMAYECKHX peaKIui
16 (coe miﬂmu a3JI0’KEHUS e bubmorexa [JOK
& - P ’ https://m.edsoo.ru/ff0d3£34
3aMelleHus, 0OMeHa)
BrrunciieHus KoandecTBa, MacChl
17 BEIIECTBA 10 YPABHCHUSAM XUMHYSCKUX bubmorexa [IOK
n . P https://m.edsoo.ru/ff0d5708
peakuuit
M. B. JIoMOHOCOB — Y4E€HBII-
18 SHITUKJIOIICTUCT 060?I CHHUE U bubmorexa HOK
H ACT: Hj https://m.edsoo.ru/ff0d40c4
CHCTEeMAaTH3alMs 3HaHUH
19 KonTtponsHas padota Nel mo reme bu6mmoreka [IOK
«BemecTBa 1 XMMUYECKUE PEAKLIUN https://m.edsoo.ru/ff0d4290
Bo3s — cMmech razoB. CocTaB
20 BO3 nya Kucnopo DJIEMCHT U bubmorexa [IOK
Ayxa. oA https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
21 du3nyecKue U XMMHUUECKHE CBOMCTBA Bubnuoreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

KHucIopoaa (peakiuu OKUCIICHUS,
ropenue). [lonsitue 06 okcumax

https://m.edsoo.ru/ff0d4614

CrniocoObI mosTyyeHHst KUCI0poa B

2 5 bubmuorexa [JOK
1a00paTOpPUK U IIPOMBIILIIEHHOCTH. https://m.edsoo.ru/ff0d497a
IIpuMeHeHue kucnopoaa
[TpakTideckas padota Ne 3 mo Teme

” 3 P S1ina 3 N bubmuorexa [JOK
(G loyseHme COUHp HHE KHCIOpOa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
TennoBoit 3¢ dexT XuMHUecKoi

24 peaKkluu, MOHIATHE O Bubnuoreka [JOK
TEPMOXMMHUYECKOM YPAaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUECKHUX PEAKIUIX
TomnuBo (HedTh, yroiab U METaH).

)5 3 (HegTe, yr . 5 )ro bubmuorexa [JOK

ATPASHCHHE BOS/YXd, CHOCOLR! € https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALLEHUS

%6 Bonopon — anemeHT u npocToe bubmmoreka [JOK
BemecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

7 duznyecKkre 1 XMMUYECKHUEe CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenune Bogopona https://m.edsoo.ru/ff0d4dd0

73 CriocoOsI moTydeHust BOAOPOa B bubmmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTideckas padota Ne 4 mo Teme

79 3 T P 5 bubmuorexa [JOK
(G loyseHme COvaaHHe POAOPOZA, https://m.edsoo.ru/ff0d442
M3Yy4YEHUE €ro CBOMCTBY

30 du3nyecKre 1 XMMUYECKHUEe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

31 Bona xak pactBopurens. Hacblennbie bu6numoreka [IOK

U HEHACBIIICHHBIE pacTBOPLL. MaccoBas

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5b40

JI0JIsI BEIIECTBA B pacTBOpE

[Tpaktuyeckas padora Ne 5 o reme
«IIpuroroBieHue pacTBOPOB C

Bubnuoreka [JOK

32
ONPENEIEHHON MAacCCOBOM A0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
13 KonTtponsHas padota Ne2 o reme bubnumoreka [IOK
«Kucnopoa. Bomopon. Boga» https://m.edsoo.ru/ff0d6342
34 KoaunuectBo Bemecrra. MoJib. Bubnuoreka [JOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
35 KoaunuectBo Bemecrra. MoJb. Bubnuoreka [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
36 MonspHblii 00bEM ra30B. 3aKOH bu6nuoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KOJIMUeCcTBa
37 BEILIECTBA ra3a 1o €ro U3BECTHOM bubmorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenust 006EMOB ra3oB 1o
38 ABHEHUIO PEaKIMU Ha OCHOBE 3aKOHA bubmorexa [JOK
P .. peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH ra30B
39 Oxcuppl: cocTaB, KiIacCU(pUKALIUS, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
40 CocraB ocHoBanuii. [TonsTre 00 bubmuorexa [JOK
HHAUKATOPax https://m.edsoo.ru/ff0d59¢e2
A1 OcHoBaHus: cOCTaB, Kinaccudukarms, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
4 [TonyueHnue u XuMu4eCcKre CBOMCTBA bu6numoreka [IOK
OCHOBaHM I https://m.edsoo.ru/ff0d67ca
43 ITonaTre o0 KUCIOTAX U COJISIX bubmuorexa [JOK
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https://m.edsoo.ru/ff0d50d2

44 Kucnotsl: cocras, knaccudukanus, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHU4eCKHE CBOMCTBA bubmuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee?
ITonyyeHue U XUMHUUYECKUE CBONCTBA
46 i o bubmuorexa [JOK
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
Comnu (cpenHue): HOMEHKIIAaTypa
47 é P ) pa, bubmuorexa [JOK
CIIOCOOBI MOJTYUCHUS, XHMHUUECKHE
N v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
ITpaktuyeckas padora Ne 6. Pemenue
AKCHEPUMEHTAJIBHBIX 337a4 110 TEME bu6numoreka [IOK
48
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7¢c
COCIMHEHUIN»
49 ['eneTnueckast CBSI3b MEX/y KJIaCCaMH bubmmoreka [JOK
HEOPraHWYECKUX COEANHEHUIN https://m.edsoo.ru/00ad9a50
Bubnuoreka [JOK
50 O06o001IeHne 1 cucTeMaTrU3alus 3SHAHUI
t H https://m.edsoo.ru/00ad9cb2
KontponbHas padorta Ne3 o reme
51 "0 P P bubmuorexa [JOK
CHOBHBIE KJIACChI HEOPraHUYECKHUX
o P https://m.edsoo.ru/00ad9¢ela
COETMHECHU I
[TepBbie MOMBITKY KIacCUPUKAITIT
57 P 1(?[ bubmuorexa [JOK
XUMHUYECKHUX AJieMeHTOB. [loHsTHEe 0
https://m.edsoo.ru/00ad9ffa
rpyIHIax CXOJHBIX AIIEMEHTOB
Ilepuoanueckuii 3aKOH U
p Bbubnuoreka [JOK
53 [Tepuonnueckas cucTeMa XUMHYECKUX

anemenToB /. 1. Meunneneepa

https://m.edsoo.ru/00adas52c



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0dfee2
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9e1a
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Bubnuoreka [JOK

>4 Heprtozet, rpymr, Mo Arpymst https://m.edsoo.ru/00ada52c¢
55 Crpoenue atromoB. CocTaB aTOMHBIX bubmmoreka [JOK
spaep. M30Tonbl https://m.edsoo.ru/00ada342
Ctpoenue 371eKTpOHHBIX 000JI0YeK
56 aTOMOB 3JIeMeHTOB [lepruoanueckoi bubmmorexa LHOK
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTuka XuMHUECKOTO
57 3JIEMEHTA TI0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoni cucreme /1. W. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyueckoro 3akoHa amst
58 pa3BUTHs Hayku U npaktuku. 1. U. bu6nuoreka [IOK
MeHnneneeB — y4€HBIN, ME1aror U https://m.edsoo.ru/00ada96e
rpaXKJaHUH
59 DNEeKTPOOTPULIATENILHOCTH ATOMOB bubmmoreka [JOK
XAMHUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
Bubnuoreka [JOK
60 Horthas ximireckas cosisb https://m.edsoo.ru/00adac34
61 KoBanenTHas nomnsipHas XuMHUYECKas bu6numoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab8
& KoBanenTHas HenoJssipHasi XuMu4ecKas bu6numoreka [IOK
CBSA3b https://m.edsoo.ru/00adaab9
Bubnuoreka [JOK
63 CTeneHs okucIeHiA https://m.edsoo.ru/00adae28
64 OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
65 OKuCIUTETN U BOCCTAHOBUTEIU bubmuorexa [JOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adb076

66 KonTtponsHas padota Ne4 o reme | bubnumoreka [IOK
«CTtpoeHne atoMa. XUMHUECKasi CBA3b https://m.edsoo.ru/00adb486
67 PezepBublit ypok. O0oO1eHue u | bubmuoreka [IOK
cUCTEMaTH3alus 3HAaHUHN https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO1eHue u | bubnuoreka [IOK
cUCTEeMAaTH3alus 3HAaHUHN https://m.edsoo.ru/00ad9cb2
69 PezepBHblit ypok. O0oO1eHue u 1 bu6nuoreka [IOK
cUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 69

I[TPOTPAMME



https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00ad9cb2
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9 KITIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Koutpoabubie | IlpakTuyeckne
n/n Bcero u3ydyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
Ilepnoarueckuil 3aK0H.
| [lepuoanueckas cucrtema | Bubnuoreka [JOK
XUMHUYECKUX 31eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubmuorexa [JOK
2 CBOMCTB XMMHYECKHUX DIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccugukanus 1 HOMeHKIaTypa | bubnuoreka [IOK
HEOPraHMYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4eCcKoM CBSI3U U THIIBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padota Nel mo reme
5 «[ToBTOpEeHue  yrirybaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 OKHUCIUTETLHO-BOCCTAaHOBUTEIIbHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
7 Knaccudukarnus XuMHYECKUX 1 Bubnuoreka [JOK
peaKuuii Mo pa3Iu4YHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IIoHATHE O CKOPOCTH XUMUYECKON
Bubnuoreka [JOK
8 peakuuu. [IoHsTHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIIMIX
9 [ToHsiTHE O XMMHUUYECKOM PAaBHOBECHUHU. 1 bubmmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

q)aKTOpI:I, BJIMAIOIIHUEC HA CKOPOCTH
XUMHYECKOM PCaKuU U MOJIOKCHUC
XUMHUYCCKOTO PAaBHOBCCUSA

https://m.edsoo.ru/00adc28¢c

Teopus dIEKTPOIUTUYECKON

Bubnuoreka [JOK

10 nuccormanui. CHIIBHBIE U ClIa0bIe hitps-//m.edsoo.ru/00adcd6s
AJEKTPOJIUTHI
XUMHYECKHE CBOUCTBA KUCIIOT U

11 . a . bubmuorexa [JOK
OCHOBAHIH B CBETE prHCT BICHHH https://m.edsoo.ru/00add5d8
00 AIIEKTPOIMTUIECKON JUCCOIUAITTT
XUMHYECKHE CBOICTBA COJICH B CBETE

12 5 06 bubmuorexa [JOK
MPEACTABICHHI O . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUYECKOU JTUCCOLIHAIIUU

13 1 J— bubmuorexa [JOK

OHHBIC YPABHCHHA pEakitit https://m.edsoo.ru/00add448

14 n N bubmuorexa [JOK

OHATHE O THIAPOJIHSE collen https://m.edsoo.ru/00add9d4

15 O06o01IeHre U cucTeMaTu3arus bubmuorexa [JOK
3HAHUHI https://m.edsoo.ru/00addd12
IIpaxTtrueckas padora Ne 1.

16 I? P bubmuorexa [JOK
(TCHICHHIE SKCIICPUMCHTATLHBIX https://m.edsoo.ru/00addbfa
3agauy
KonTpoabHasg padora Ne2 1o teme

17 5 P P bubmuorexa [JOK
«DNEKTPOIUTHYECKAS TUCCOIHAIIHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKLUU B paCTBOPAX»

OO0111ast xapakKTepUCTHKA FaJIOTEHOB.
13 X B P P N bubmuorexa [JOK
HMHHCCIHIE CBOMCTRA Ha NPUMEDE https://m.edsoo.ru/00addfe2
xJiopa
19 XiopoBojiopoa. CosistHasi KUCIOTAa, bubmmoreka [JOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHNYCCKHEC CBOﬁCTBa, IMOJIy4yCHHC,

https://m.edsoo.ru/00adel 04

MIPUMEHEHUE
[Tpaktuyeckas padora Ne 2 o reme
20 «IlomydeHne CONAHON KUCIIOTHI, bubmmorexa LHOK
N N https://m.edsoo.ru/00ade348
U3y4YEHHE €€ CBOMCTB»
Boluucnenus mo ypaBHEHUSIM
21 XUMHUUYECKUX PEAKIIUH, €CIIU OJIUH U3 bubnnorexa LIOK
https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01mas XxapakTepUCTUKA SIIEMEHTOB bubmmoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
ANIOTpOIHBIE MOAU(DUKAIINH CEPBI.
” HaxoxnaeHue cepbl u €€ coeIMHEHUN bubnuoreka [IOK
B IIpUpoie. XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo, CTpOEHHUE, bubmmoreka [JOK
(busznyuecKkrue U XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTAa,
25 ¢u3nvecKkrue 1 XUMHYECKHE CBOICTBA, bubmmorexa LHOK
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKLIUH, JICKALLKE B
OCHOBE IPOMBIIIIIEHHOTO CII0co0a
%6 IIOJIyYEHUS CEPHOMN KUCIIOTHI. bu6mumoreka [IOK
XUMHUECKOE 3arpsA3HECHUE https://m.edsoo.ru/00adec8a
OKpYKarOLIEH Cpelibl COETUHEHUSIMU
Cephl
7 Brrancienue MaccoBoit 10711 BeIXOa bubmuorexa [JOK
MPOAYKTA PEAKLIUHU https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepUCTUKA SIIEMEHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00adea28
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https://m.edsoo.ru/00adec8a

VA-rpynimsl. A30T, pacipoCTpaHEHUE
B IIpuUpoje, Gpu3ndeckue u
XMMUYECKUE CBOMCTBA

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

AmMHaK, ero puzndeckue u

bubmuorexa [JOK

29 XHMHUYECKHE CBOMCTRA, IIOJIyUYeHUE U
- https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Tpaktuyeckas padora Ne 3 o reme
30 «ITonyyenne aMmmuaKa, U3y4eHHUE €r0 bubmorexa [IOK
. i Sk https://m.edsoo0.ru/00adf180
CBOMCTB»

31 A3oTHas KHCTOTa, e€ PU3nIecKue u Bubnuoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPAIbHBIX

32 noOpeHnii. XUMHUYECKOEe bubmorexa [IOK
YAORP ' N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH Cpeibl
COCIMHEHUSIMU a30Ta
®docdop. Oxeua gocdopa (V) u

33 (bocg)op ast KUC ((1)) a(b(bp:a (e)CK e bubmorexa HOK

Hasi KUCIIOTa, PU3UIECKHE U
P N https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Hcnons3oBanue pochaTo B

34 Ka4eCcTBE MUHEPAJIbHBIX YI00pCHUH. bu6mmoreka [IOK
3arpsi3HEeHUE TPUPOTHOMN CpeIbl https://m.edsoo.ru/00adfc20
docharamu
Vruepon, pacupocTpaHeHHe B

35 npu E;[e EmHI:IeCKII)/Ie 1 XUMUYECKHUE bubmorexa [IOK

P ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux Gpu3ndeckue u bubmmoreka [JOK

XUMHYECKHUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHUYECKHE MTPOOIIEMBI,
CBsI3aHHbIE C OKcuJoM yriaepoaa (IV)

37 VYroapHas KucioTa u €€ co bubmorexa [JOK
roJibHas KUCIIOTa U JIN
https://m.edsoo0.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o reme
"IlonydeHune yriekucioro rasa. bu6mumoreka [IOK

38
KavecTBeHHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027e
non"

[TepBoHauanbHBIE TOHATHS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubnnorexa LIOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX yTiiepo/ia
40 KpeMuunii u ero coeinHeHNns bubnnorexa LIOK
P https://m.edsoo.ru/00ac080a
[TpakTuaeckas paborta Ne 5. Pemenue

A1 AKCIIEPUMEHTANIbHBIX 3aJa4 [0 TEME bubmmoreka [JOK
«Baxkneunine HeMeTaJlJIbl U UX https://m.edsoo.ru/00ac0bf2
COCIMHCHUS
KonTtponsHas padora Ne3 o teme

. bubmuorexa [JOK
42 «Baxkneunine HeMeTaJlJIbl U UX
https://m.edsoo.ru/00ae0el 8
COCIMHCHUS
OO01mas XxapakTepuCTUKa XUMUIECKIX
3JIEMCHTOB — METAJLJIOB.

43 MeTanudueckas CBI3b U Bubnuoreka [JOK
METAJJINYECKasi KPUCTAJIINIECKAst https://m.edsoo.ru/00ae103e
pemérka. PU3nyYecKre CBOKMCTBA
MECTAJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaIPSHKEHUN METaJUIOB

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



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MoTydeHus
MeTtauioB. CriaBel. BeraucieHus no

45 aBHEHUSIM XUMHWYECKUX peaKIuil buGnnorexa LIOK
yp PCAKIITH, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
npuMecu
46 ITousiTHEe 0 KOPPO3UU METAIIOB buGnnorexa LIOK
pp https://m.edsoo.ru/00ael278
Bubnuoreka [JOK
47 eJIo € MeTall
[Hernotrpre meTan bl https://m.edsoo.ru/00ael4b2
43 Oxkcuabl ¥ THAPOKCUJIBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ilenouno3eMenbHbIC METAIUIBI — bubmuorexa [JOK
KaJLIUA U MarHui https://m.edsoo.ru/00ael 5¢8
50 Baxxueime coequHEHUS KaJIbIUI buGnnorexa LIOK
a 1 https://m.edsoo.ru/00ael 5¢8
51 O000111eHIE U CUCTEMATH3ALIUS
3HAHUHI
5 JKEcTkoCTh BOJBI 1 CLIOCOOBI €€ Bubnuoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1 886
[TpakTuyeckas padora Ne 6 o reme
53 "XKEcTKOCTh BOALI U METOIBI €€ bubnnorexa LIOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
Bubnuoreka [JOK
54 AmroMuHANT
https://m.edsoo.ru/00ael c64
55 AmdoTepHbIe CBONCTBA OKCHJIA U bu6numoreka [IOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bu6 OK
56 Kenezo nommoreka [

https://m.edsoo.ru/00aeld86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
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OKCI/I,Z[BI, THAPOKCUABI U COJIM KCIIC3a

Bubnuoreka [JOK

>7 (IT) m xxenesa (I1I) https://m.edsoo.ru/00ae35e6
2 O06o001IeHre U cUCTeMaTH3aNs
> 3HAHUU
ITpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIIbHBIX 3a/a4 110 TEME bubmmoreka [JOK
«BaxHenmue MeTaJulbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Boruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUM, €CIIU OJIUH U3
60 peareHTOB JaH B U30bITKE WU bu6numoreka [IOK
COJICPKUT IIpUMECH. BrrunciieHus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJIa TPOIYKTa
peakuuu
61 O06o001IeHre U cCUCTeMAaTH3aINS
3HAHUH
KonTtponsHas padota Ne4 o reme
62 «BaxHenmue MeTaJuIbl U UX
COCTMHEHUS
63 BemectBa u maTepuansl B Bubnuoreka [JOK
MOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edsoo.ru/00ae3{50
64 XHWMHUECKOE 3arpsi3HEHNE bu6mumoreka [IOK
OKPYKaKOLIEH CpeJibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6numoreka [IOK
AKOJIOTMYECKUX TPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0o01eHue u bu6numoreka [IOK
cUucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O600IICHHE 1 bubmmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMaTU3alus 3HAaHUN

https://m.edsoo.ru/00adb33¢

68 PezepBHblit ypok. O0o01eHue u

cucTeEMaTHU3anus 3HaHUU

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



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




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

Xumus, 8 kmacc/ Pymsutuc I'.E., ®enpaman ®.I'., AkmuoHepHOe OOIIECTBO
«M3narenscTBO «IIpocBemienne»

Xumus, 9 knacc/ Pyasutuc I'.E., ®enpaman @.I°., AkimonepHoe o011ecTBO
«M3parenscTBO «IIpocBemienne»

tabnuuel: [lepuoandeckas cuctema xuMmuueckux 3remMeHToB 1. . Menneneena,

Ta6JII/II_[a pPaCcTBOPHUMOCTH, BHCKTpOXI/IMI/I‘-ICCKI/Iﬁ pAa HAIIPSOKCHUA METAJIIIOB

METOJIUYECKHUE MATEPHUAJIbI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIi-ypPOBEHB. -
Peanuzanusa-tpedoBannii-dOI'OC-ocHOBHOTr0-00111€T0-00pa30BaHUs. -

Mertoauueckoe-mnocooue-mis-yunrens.pdf

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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