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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 00IIEro o00pa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4eTOM KOHIEIMIMHK TMpernojaBaHusl ydyeOHOro Ipeamera «XuMHUs» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpelyCMaTpUBAECT pacHpeeiCHUe €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACNISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpeaesseT BO3MOXKHOCTH IIpeaMera s
peanuzaiuy TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUM K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWEe XHUMHH CIY>XKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocs, ero MpeACTaBICHUM O MaTEpUATbLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU M 00 DBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
HKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM eI TCIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HA €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHUS B OOYyYEHMHM XHMHH OOECHeYMBAIOTCS CHelupUuKon
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTrO Ioaxoaa K €€ m3ydeHuro. ConepkaHue CKIaIbIBa€TCS U3 CHUCTEMBI
IOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 0 MPUHIIHILY
NOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PpPacCMATPUBAKOTCA HA OCHOBE HOMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJYyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TMmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NMO3HaHUA B Hayke. M3yueHune XUMUU MPOUCXOAMUT C MPUBJICUEHUEM 3HAHUN U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUM XUMHUHM TPOUCXOAUT (POpMHpOBaHME 3HAHWM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUH U X TPUMEHEHUH B YICOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LIENIH, KAK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEMaTHYECKOE MpUOOILIECHHE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OMbITa PAa3HOOOPA3HON NEATENLHOCTH, IMO3HAHHWS M CaMOIIO3HAHMS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICATCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYKAIOIIET0 MHpA, WCIOJIB3Ysl 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3yUCHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeTbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY Mpo(uiisi U HANPABIECHHOCTH JaIbHEHIIEro
oOyueHus.

OO11ee Yncio 4acoB, OTBEAEHHBIX I U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).

3aouHoe oOydeHHe sABiSETCS (HOPMOU OpraHU3aMKU y4eOHOTO Mporecca U
MpenoiaraeT cCaMOCTOSITeNIbHYI0 padoTy 00y4Yaromuxcs M0 OCBOSHUIO Y4EOHOTO
MaTepuana,  OTACIbHBIX  PA3ZeioB  Y4EOHBIX  KypCOB,  BBIMIOJHEHUE
MPENYCMOTPEHHBIX MPOTPAMMOM KOHTPOJIBHBIX 33aJJaHUM U OYHYKO CHa4yy 3a4ETOB
(3K3aMEHOB U T.II.) B paMKax MPOMEXYTOYHON U UTOTOBOM aTTeCTALIMH.

VYy4ebHblii mpoliecc Mpu 3a04HON popme 00ydeHHs BKITIOUYAET:



- ayIUTOpPHBIE YyueOHbIE 3aHATHS (0030pHBbIE JIEKIUU (YPOKH, 3aHATHSA),
7a0opaTopHble W MPaKTUYECKHE 3aHsATHs1) cocTaBisitor He wmeHee 30% ot
MaKCHMaJbHOTO 00beMa ayJIUTOPHOW HArpy3Kd OOydarouuxcs MO OYHOU ¢opme
oOy4eHHS;

- CAMOCTOSITEILHYIO TIOATOTOBKY (paboThl (MUCBbMEHHBIE, TpadruyecKue,
MIPAKTUIECKUE), TECThI, OTBETHI HA BOIPOCH YUHTEIA, 3CCe, JOKIAIbI, pedeparsl,
MIPE3CHTAINH, TIOJTOTOBKA K 3a4eTaMm)

MOY «Cpennsis mikomna Ne 26» Ha ypoBHe OOO peanuzyer o0pa3oBaTeIbHY O
nporpamMmy B (hopMe OYHO-3a0YHOTO OOyUYEHHS B aJpecax MecT 00pa3oBaTelIbHON
nearenbHocTH aiis yuamuxcs - [IBCHIL, CU30-1.

VYuebnblii nporecc npu o4Ho-3a0uHoi hopme obyyenus B [IBCHII, CU30-1
BKJIIOYAET:

- ayIUTOpHbIE y4eOHble 3aHATHUA (0030pHBIC JeKUUU (YPOKH, 3aHATHSA),
7a00OpaTOpHbIE W TMPaKTUYECKHE 3aHITHSI) COCTaBisitoT He MeHee 50% ot
MaKCUMAaJIbHOTO 00beMa ayIUTOPHOUW HArpy3KH OOYYalolIUXCs MO OYHOU (opme
oOyueHus

- CAMOCTOATEIbHYIO TOArOTOBKY (paboThl (MHMCbMEHHBIE, TIpaduyecKue,
MIPaKTUYECKUE), TECThI, OTBETHI HA BOIPOCHI YUMTENA, 3CCe, JOKIAbl, pedeparsl,
IIPE3EHTAalU, IOATOTOBKA K 3a4€TaM)

MOV «Cpennsist mkona Ne 26» Ha ypoHe OOO peanusyet 00pa3oBaTesibHY IO
porpaMMy HMHIMBHIYAIBHOTO JOManiHero oOydenus. KonmuecTBo ayIUuTOPHBIX
4acoB pacmpenensercs cpeau 5-7 kimaccoB - 10uacos/den., 10-11 kmaccos - 11
yacop/uen.. Eciiu peOeHOK MHBaIMA, TO B KXKIO0W Mapajijiesid KOJIMYECTBO YaCOB
YBEJIMUMBAETCS Ha 2 yaca.

[Tpu peanuzamuu AOOIT OOO st 00ydarommMXcs ¢ TSKETBIMU
HapyIICHUSIMUA PEUH, C 33JICPKKOUN MCUXUYECKOTO PA3BUTHSI UCIIOJIB3YETCS TaHHAS
pabouas nporpamma, npeaycmorperHas @OIT OOO. [Iporpamma agantTupoBaHa ¢
Y4E€TOM 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEN 00YJArOIINXCS, UX
BO3MOXXHOCTEH M OrpaHUYEHU, 00YCIOBIICHHBIX HAPYIICHUSIMU PEYU U UHBIMU
HAPYIIEHUSMHA PA3BUTHSI.



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE O MeToax MO3HAaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOcTaBa BemlecTB. OTHOcHUTENbHAsE aToOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCUIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIAPUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNE OUYUCTKH TTOBApPEHHON
CONM, HaONIOJCHWE W  ONUCaHWE  PEe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B NOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(GUKALMS KUCIOPOa.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. Haxoxkaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPBbI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Knaccubukarms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Kiaccupukauus ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWEe U M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TIOJy4YeHHE, COOMpaHHME, paACIO3HABaHHE M W3YYECHHUE CBOICTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM I0JIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B pacTBOPaxX KUCJIOT U IIEJI0UYEH, N3yUEHNE B3aUMOACHCTBUA



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHHE DKCIIEPUMEHTAIBHBIX 3a4a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(DUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneesa. KopoTkonepuonas u jiuuHHonepuoanas Gopmsi [lepuonnyueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. Dnekrponsl. CTpoeHne
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICUCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€M MpU M3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEeHHO-HAYYHBIC TTOHSATHUS: HAyYHBIN (DakT, rumores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KNS, KAIBIUS U X COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOUIMX B pPEAKIMH BEIIECTB, MO TEIJIOBOMY 3(DQeKkTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTue O CKOPOCTH XUMHUYecKON peakuuu. lloHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakiui. CBOICTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOKHBIX BELIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLECCca AUCCOLUAIIMY KUCIIOT, IIeJIoUel U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMA (FOpEeHUe, pPeaKkuu pas3lioKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3MUECKHUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTaHU3M 4YeJIOBEKa. BaxkHel e X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOIU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKIMM, JeXallue B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpYXarolllell Cpelbl COECOUHEHUSIMHU Ccepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMmudeckue cBoicTea. Kpyrosopor a3ora B mpupone. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ TMoJydyeHue, (PU3NUECKHe U XUMHYECKHE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOWCTBA, JEWCTBUE HA JKUBBbICE OPraHW3Mbl, IMOJIY4YECHUE U
IpUMEHEHHE. DKOJIOTUYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3MYecKkue M XMMUYECKHE CBOMCTBA, MOJy4YEHHE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKU3HM 4eJoBeKa. MarepuaqbHOE €IWHCTBO OpPraHUYeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kucnore. CUIMKATHI, UX UCIIOJIB30BAHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHrue 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaUYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yI0OpeHui, MoJydeHHe, COOMpaHnue, paclio3HaBaHUEe U U3yUYEHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX pEAKIMd HAa HOH aMMOHUS U
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENE KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTMBOras3a, IMOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB MX
IPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUMEH CUIMKATHOM NPOMBIIUIEHHOCTH,
pPEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaulbl U MX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[[lenounbie MeTambl: nonokeHue B [lepuonnueckoil cCUCTEME XMMHUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMmenpHble METAUIBl MarHud W KaJdbUMM: TIOJOKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHue B npupojac. Ouszndeckne 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCU, TUIPOKCU/I, coJin). JKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBITHS, AIFOMUHUS, [IMHKa, sxene3a (1)
u skenesa (I1), mexu (1), HabmogeHne M omHMcaHHE MPOIECCOB OKPALIUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJIJIbI U KX COCUHECHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyXKaloliehd cpenbl (mpeaenbHas JOoMmyCcTuMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanusa MeXnpeaIMeTHBIX CBA3€M MPU HM3YYECHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUIECKUI 3apsij, IPOBOJHHKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAas]
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHbIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarONIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOUCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIECCE ATOM yueOHOM AesTENHHOCTUA, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH U COCTABJISIOLIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YEeOHBIMH TEKCTaMM, CIPaBOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOyuYeHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHemHOW npoecCUOHATBHON IE€ATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHUE LEHHOCTH 3J0pPOBOIO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJeM M MyTed HUX pelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(bopMUpOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE MTOHATHS (3aKOH, TEOPHsI, IPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMyla M YypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOIO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl JIUTEpaTypa XUMHYECKOTO COJIEpkKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITAa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAKOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
1a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEMIECTB, Y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHuss, 0OMEH MHEHMSIMH, «MO3TOBBIE IITYpMbD», KOOPAMHALINSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckass cucTteMa XuMHYeckux diemeHToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTHI, HECOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTeMaTH3alUIo, KiIacCU(PUKAIMIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYUHbIE METOJbl
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOM TTOCYI0M 1 1a00paTOpHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), TPUTOTOBIICHHIO PACTBOPOB C OMpeAeNEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHB
OKHUCJICHHS, XUMUYECKasl PeaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEAKINH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKLMH, MPEACIbHO JIOMYyCTUMAas KOHIUECHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIUA;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBATh W XapaKTEPU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJACTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca dTUX PEaKIIUid;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MaCCOBYIO JIOJIF0O XHUMHYECKOro J3jieMeHTa Mo ¢GopMmylie COCIHHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TIO BBIIOJHEHHUIO J1AOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OTIEpPAIIMH MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aIIMIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJabHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bognopon. ITonstue o bubmuoteka [IOK
2.2 8 1
KHMCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAaHHX https://m.eds00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso00.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEILHO-BOCCTAHOBHTEJIbLHBIE pPe€aknumn



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 U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUuMHYeCKHe peakuuu
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyHHRL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo pazneny 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

Paszgea 3. MeTauibl M HX COeTUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paznea 4. Xumus 4 OKpyKamomas cpeiaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

pazaeneHus cMecen

6ca

8 KIIACC
Nara JJIEKTPOHHBIE ®opma peanu3anuu
undgposbie
u3y4eH
Ne KoanuectBo yacos ¥ o0pa3oBaTe/bHbIE BOCIIUTATEILHOTO
sl NMOTEeHIhaJIa
n/ Tema ypoka pecypcbl
n
Bcer  KonTpoabh IMpakTnyeck [ToOy:xneHne
0 ble paboThI ue padboTbl o0yyJaromuxcs
COOJTIOAATh HAa YPOKE
Ipenmer xumun. Poss e oK OOIIETPUHSATHIE HOPMBI
nOIMOTEKA
. XYMUH B KH3HY . e i oo MOBEJICHUS, TIPABHIIA
ps://m.eds00.ru
qenopexa. Tena i OOIIEHHUS CO CTAPIIUMU
10c (memarornuecKuMu
BELIECTBA
— OK pabOTHUKAaMU) U
nonroTeKa
9 [Tonsarue o meTomax 1 httos://m.ed 1 odo CBEPCTHUKAMHU
s://m.eds00.ru
MO3HAHUS B XUMHUH 270 (oOyuaroumMucsi),
cle MIPUHLIMIIBI Y4eOHOM
HpaKTquCKaﬂ pa60Ta JOUCHUIIINHBI K
Ne 1 «IIpaBuna CaMOOPraHU3aLNH.
paboThI B Bu6moreka [IOK S
3 nabopaTopuu U 1 https://m.edsoo.ru/ff0d2 P
; BHUMAaHHS
PUEMBI OOpaIIeHUs C 3dc 00yJaroIuxcs K
1m1abopaTOPHBIM LIEHHOCTHOMY ACTEKTY
000py10BaHUEMY M3y4aeMbIX Ha ypOKax
YucTele BeleCcTBa U bu6mmorexa [JOK SIBJICHUU,
HCIOJIb30BaHUE
4 cmecu. CriocoOsl 1 https://m.edsoo.ru/ff0d2
BOCIIUTATEIIHHBIX



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

[IpakTuyeckas pabora

No 2 «Paznenenue bubmuoreka [JOK
5 cMecel (Ha mpumepe https://m.edsoo.ru/ff0d2
OYHCTKH TIOBAPEHHOM 8c8
COJIN)»
bubmuoreka [JOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2
a6e
XUMHUYECKHE
JJIEMEHTEI. 3HAKHU Bubnuoteka LHOK
7 (cUMBOJIBI) https://m.edsoo.ru/ff0d2
XUMUYECKHX be8
3JIEMEHTOB
bubmuoreka [JOK
[IpocThie U CIIOKHBIC
8 https://m.edsoo.ru/ff0d2
BEIIIECTBA
a6c
ATOMHO- bubmuoreka [JOK
9 https://m.edsoo.ru/ff0d2
MOJIEKYJISIPHOE YUCHHE 450
3aK0H TTOCTOSIHCTBA
COCTaBa BEIIECTB.
Xumuueckas bu6mmorekxa [IOK
10 dopmya. https://m.edsoo.ru/ff0d2
BanenTHOCTE aTOMOB eae
XUMHYECKHX
3JICMEHTOB
bubmuorexa [JOK
OTHOcHUTENbHAS
11 https://m.edsoo.ru/ff0d3

aTOMHasd Macca.

23c

BO3MOKHOCTEN
pazzena uepes
110J00PCOOTBETCTBYIO
IUX YIPAKHEHU.
Bxirouenue B ypok
UTPOBBIX MPOLEAYP,
KOTOPbIE TIOMOTAIOT
MOJIEPIKATh
MOTHBAIIHIO
oOyuaromuxcs K
MOJTYYECHUIO 3HAHU,
HaJIaKUBAHUIO
MMO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MIOMOTal0T
YCTaHOBJICHUIO
JoOpoXKeIaTeIbHON
aTMocQepbl BO BpeMst

ypoKa
IIpusneuenune
BHUMaHUS
oOyuaromuxcs K
[IEHHOCTHOMY aCIeKTy
M3y4aeMbIX Ha YPOKax
SIBIICHUH,
HCTIO0JIb30BaHNE
BOCITUTATEIHHBIX
BO3MOXHOCTEU
CoJIepKaHusl y4eOHOTO
MpeaMeTa yepe3
JIEMOHCTPAITHIO
00yYaroImuMcs



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

OrHOCUTEIbHAA
MOJICKYJISIpHAsT Macca

MaccoBas nois

NUMIIECKORO bu6mmoreka [JOK
12 https://m.edsoo.ru/ff0d3
DJIEMEHTA B 50¢
COCTMHCHUU
KonnuectBo bubmuoreka [JOK
13 BelecTa. Moiib. https://m.edsoo.ru/ff0d5
MounsipHas Macca 230
®dusznyeckue u bubmuoreka [JOK
14 XUMUYECKHE SBICHHUS. https://m.edsoo.ru/ff0d3
XuMHUYECcKast PeaKIus 7fa
[TpusHaku u yciaoBus bubmmorexa [IOK
15 MIPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMUYECKHUX PEaKIIui al6
3aKOH COXpaHEHHUS
MacChI BEIIECTB. bubmorexa HOK
16 https://m.edsoo.ru/ff0d3
XUMHUYECKHE
b88
ypaBHEHUS
Brruncnenus
KOJIMYECTBA, MAaCChI bu6mmoreka [JOK
17 BEILIECTBA I10 https://m.edsoo.ru/ff0d5
ypaBHEHHSM 708
XUMHUYECKHUX PEeaKIIHii
Knaccudukanmst
XUMUYECKHUX PEaKIIUn bubnmnoreka [JOK
18 (coenmuHeHMS, https://m.edsoo.ru/ffod3
pas3inoXKeHus, 34

3aMeleHus, oOMeHa)

MIPUMEPOBOTBETCTBCHH
OT0, TPAKIAHCKOTO
TTOBEICHHS,
TIPOSIBJICHUS
YeIIOBEKOIIOOUS 1
J0OpOCEepICUHOCTH,
gepes 1moadop
COOTBETCTBYIOIIHX
TEKCTOB JIJIsl YTECHHUS,
3aj1a4 Jisl PeIICHHS,
MPOOJIEMHBIX
CUTYaLUi 1
00CYXJICHUS B
KJiacce.



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

19

20

21

22

23

24

M. B. JlomoHOCOB —
YUEHBIN-
DHIUKJIOIIEIHUCT.
0O00011eHuEe 1
CHCTEMAaTH3aLHs
3HAHUMN

KoHnTtposbHas padota
Nel mmo Teme
«BemmecTBa n
XUMHYECKUE PEAKIIUM

Bo3nyx — cmech
rasoB. CocraB
Bo3ayxa. Kucnopog —
3JIEMEHT U TIPOCTOE
BemecTBo. O30H

dusznyeckue u
XUMHYECKHE CBOMCTBA
KHCIIOpoa (peaKiuu
OKHCJICHUS, TOPEHHUE).
[TousiTHE 00 OKCHIAX

CrniocoObl nosy4eHus
KHCIIOpO/ia B
naboparopuu u
MPOMBINIJICHHOCTH.
[Ipumenenue
KHCIIOpOJ1a

TemnnoBoit a¢ ekt
XUMHUYECKON PEeaKIInH,
MIOHSTHE O

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4
Oc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4
290

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4
48e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
614

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d4
97a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4
790



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790

TCPMOXUMHYCCKOM
YpaBHCHHH, DK30- U
OHAOTCPMHUYCCKUX
p€aKknusax

Torunmgo (HedTb,
yIoJIb U METaH).

bu6mmoreka [JOK

25 3arpsi3HEHUE BO3TyXa, https://m.edsoo.ru/ff0d4
CIOCOOBI €70 cda
MpeOTBPAIICHUS
[IpakTuyeckas pabora
Ne 3 mo Teme
bubmuoreka [JOK
«ITonyuenue u
26 https://m.edsoo.ru/ff0d4
cobupanue 262
KHUCJIOpOJa, U3yUYECHHUE T
€ro CBOMCTB»
Bonxopox — »nement
U1 oF;Toe BEIIECCTBO bubmorexa HOK
27 P ' https://m.edsoo.ru/ff0d4
Haxoxnaenue B
ddo
pupoje
duznueckue u
XHMUYECKHE CBOMCTBA bu6mmoreka [JOK
28 BOZIOPOAA. https://m.edsoo.ru/ff0d4
[TpumeHneHune ddo
BOJZIOpOAA
bu6mmorexa [JOK
IlonsaTue o kucIOTax U
29 https://m.edsoo.ru/ff0d5

COJIIX

0d2



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

Crioco0sbI MoTy4eHUs bubnuoreka [JOK
30 BOJIOpOJA B https://m.edsoo.ru/ff0d4
nabopaTopun ddo
[IpakTuyeckas pabora
Ne 4 o Teme
Iomyuenue 1 bu6mmoreka [JOK
31 https://m.edsoo.ru/ff0d4
cobupaHue Boopoaa, Py
H3Yy4YEHHUE ero
CBOMCTB»
MonsipHblid 00BEM bubnuoreka [IOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d5
ABorazpo 42e
Brruncnenus o0néma,
KOJIMYCCTBA BEIICCTBA
433 110 €16 bu6mmoreka [JOK
33 https://m.edsoo.ru/ff0d5
HU3BECTHOMY 540
KOJIMYECTBY BEIECTBA
Wi 00bEMY
Berancnenus 065EMoB
ra3oB 10 YPaBHEHHIO bubnunoreka [JOK
34 peaKIuu Ha OCHOBE https://m.edsoo.ru/ffod5
3aKOHA 00BEMHBIX 708
OTHOIIIEHUI ra30B
duznueckue u bubmuorexa [JOK
35 XHMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d5
BOJIBI 87a
CocTaB OCHOBaHHI. bubmuoreka [JOK
36 [Tonsitue 06 https://m.edsoo.ru/ffod5

WHJUKATOpax

9e2



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2

Bona xak

PacTBOPHTEIIb.
Hacpliiennsie u bubmuoreka [JOK
37 HEHACBIIICHHBIC https://m.edsoo.ru/ff0d5
pacTBOpbl. MaccoBas b40
JI0JIS BEIIIECTBA B
pactBope
[IpakTrueckas padota
Ne 5 o Teme
«IIpuroTtoBiiecHue
bubmuoreka [JOK
38 P aCTBOp(,)_B © . https://m.edsoo.ru/ff0d5
onpeaenEHHOM eba
MacCOBOM J0JIeH
pacTBOPEHHOTO
BEIIIECTBA»
KonTtponbHas padora
bu6mmoreka [JOK
g9 ezmoreme https://m.edsoo.ru/ffod6
«Kucnopoa. Bogopos. 342
Bonga» T
OKCHJIBI: COCTaB, bu6mmoreka [IOK
40 KJaccupukanus, https://m.edsoo.ru/ffod6
HOMEHKJIaTypa 64e
Ilonyuyenue u
XUMHUYECKHUE CBOMCTBA bu6mmorexa [JOK
41 KUCIIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d6

U aM(pOTEPHBIX
OKCHJIOB

64de



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OcHOBaHUS: COCTAB,

bu6mmoreka [JOK

42 Kiaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 7ca
[Tonyuenue u bubnunoreka [JOK
43 XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHUH 7ca
Kucnotsl: cocras, bubmuoreka [JOK
44 KJIacCU(pUKAIS, https://m.edsoo.ru/ffOdfe
HOMEHKJIaTypa e2
[Tosryuenue u bubmmorexa [IOK
45 XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0dfe
KHCIIOT e2
Com (cpene) Butmorexa LIOK
46 https://m.edso00.ru/00ad9
CIoCcOObI OTyUYeHUS, 474
XUMHUYECKHE CBOKCTBA
[IpakTuueckas pabora
No 6. Pemienne
SKCIEPUMEHTAIBHBIX bubnuorexa [JOK
47 3aj7a4 Mo TemMe https://m.edso00.ru/00ad9
«OCHOBHBIE KJIACCHI b7c
HEOPTaHUYECKUX
COCTUHEHUIN)
I'eneTnyeckas cBs3b
MEKITY KIaccaMu bu6mmorexa [JOK
48 https://m.eds00.ru/00ad9

HEOPraHUYECKUX
COETMHEHNH

as0



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

O060061EeHNE U

bu6mmoreka [JOK

49 CHUCTEMATHU3ALUS https://m.edsoo.ru/00ad9
3HAHUI ch2
KontponsHas pabora
Ne3 1o Teme bubmuoreka [JOK
50 "OCHOBHBIE KJIACCHI https://m.edso00.ru/00ad9
HEOPraHUYECKUX ela
coenuHeHun"
[IepBble ONBITKM
KJIaCCU(UKALIAN
bubmuorexa [JOK
XAMHUYECKUX
51 https://m.edsoo.ru/00ad9
sieMeHToB. [lonsarue o ffa
rpynmnax CXoaHbIX —
3JIEMEHTOB
[Iepnoanueckuii 3aK0H
u Ilepuonnueckas bub6nuorexa [IOK
52 CHUCTEMA XUMHUUECKHUX https://m.edsoo.ru/00ada
sneMenToB [. W. 52c
Menneneena
SO TS — bu6mmoreka [IOK
53 P > TPYHTRL, https://m.edsoo.ru/00ada
MOATPYIIIBI
52¢
CtpoeHue aTOMOB. bub6nuorexa [IOK
54 CocTtaB aTOMHBIX https://m.edsoo.ru/00ada
sanep. N3oTomnsl 342
Crpoenue
bu6mmorexa [JOK
AIEKTPOHHBIX
55 https://m.edsoo.ru/00ada

000JI04EK aTOMOB
3JIEMEHTOB

6bc



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

[Iepnonnueckoit
cuctemsl /1. W.
Meunpeneena

56

57

58

59

XapakTepucruka
XHUMHYECKOTO
3JIEMEHTAa MO ero
ITOJIOKEHHUIO B
ITepuoanueckoit
cucreme /1. H.
MenneneeBa

3HayeHue

HepI/IOI[I/I‘-IeCKOFO
3aKOHa IJId pa3BUTHUA

HAYKH U IPAKTUKH. l[

. MeuneneeB —
Y4EHBIN, IEJAror U
IPpaKJIaHUH

PesepBHbIit ypoK.
O6o61eHne u
cucTeMaTu3alus
3HaHUH /
Bceepoccuiickas
poBepoyHas paborta

KonTponsHas padora
Ne4 o Treme
«Crtpoenue aroma.
XuMudeckas CBI3b» /
Bceepoccuiickas
poBepoyHas paborta

bu6mmoreka [JOK
https://m.edsoo.ru/00ada
824

bubmuoreka [JOK
https://m.edsoo.ru/00ada
96e

bu6mmorekxa [IOK
https://m.edsoo.ru/00adb
33c

bubmuorexa [JOK
https://m.edsoo.ru/00adb
486



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

DNEeKTPOOTpULIATENIbH
OCTbh aTOMOB

bu6mmoreka [JOK

60 https://m.edsoo.ru/00ada
XUMHYECKHUX
ab8
3JIEMEHTOB
bubmuoreka [JOK
HMonHas xuMudeckas
61 https://m.edsoo.ru/00ada
CBSI3b
c34
KoBanentnas bubmuorexka [JOK
62 HOJIIpHAasi XUMUYecKast https://m.edsoo.ru/00ada
CBSI3b ab8
KoBanentHas bubmuoreka [JOK
63 HETOoJISIpHAS https://m.edsoo.ru/00ada
XHUMHYECKasI CBA3b ab8
bubmuoreka [JOK
64 CreneHb OKUCICHUS https://m.edsoo.ru/00ada
e28
OKHCIUTEIIBHO- bu6mmoreka [JOK
65 BOCCTaHOBUTEIbHBIC https://m.edsoo.ru/00adb
peakuuu 076
OKNCIHTEIH I bu6mmoreka [IOK
66 https://m.edsoo.ru/00adb
BOCCTAaHOBUTEIIU
076
PesepBHbIit ypoK.
0O00011eHne n
bubmuorexa [JOK
CHCTEMaTH3AIHS
67 https://m.edso00.ru/00ad9

3HAHUM 1O TeMe
«Ctpoenue aToma.
XuUMHUECKasi CBA3bY»

ch2



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

Pe3epBHbIit ypoK.
0O0001EeHuEe 1

bu6mmoreka [JOK

68 1 https://m.edsoo.ru/ff0d6
CUCTEeMaTU3aIHs
o 1c6
3HaHUU
OBIIEE KOJIMYECTBO 68 5 4
YACOB I10 [TPOTPAMME
INHOYPOYHOE IIVIAHUPOBAHUE
3AOYHASA ®OPMA OBYYEHUSI
8 KIIACC
Jata DJIeKTPOHHbIE ®opma
uupposbIe pean3anun
U3y4eH
Ne KoanuectBo yacos st oOpa3oBaTeJibHbIE
0/ Tema ypoka pecypesi BOCIIUTATEIHHOIO
, NOTEeHIHAJIA
Bcer  Kontpoabn [IpakTnyeck [To6y>xneHne
0 bIe padoThI He padoThl 00yyJaronmxcs
co0roaaTh Ha
[Mpenmer xumum. Bt OK YPOKE Ayn.
Pollb XUMUH B 5KH3HH uomorexa [ oOuIenpUHSTHIE
1 1 https://m.edsoo.ru/ff0d2 = gopmer
yenoBeka. Tena u
10c MOBEJEHUS,
BEILIECTBA
c OK MpaBUjIa OOIIEHUS c
9 [TonsiTne o MeToax 1 E;I J_I/I;IOTeéca 1 tfodo CO CTapIIUMHU M.
MMO3HAHUS B XUMUH 97 BS.7M. 0800.1 (meparoruyecKkuM
cle 1 pabOTHUKAMU)
ITpakTnyeckas pabora bubmmorexa LJOK U CBEPCTHUKAMU Cwm.
3 Ne 1 «IIpaBuna 1 https://m.edsoo.ru/ff0d2  (oGyuarorumucs),
paboTHI B 3dc HPHHIIATIBI



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc

naGopaTopuu u
npuEMBI 0OpaIeHHS C
J1a00paTOPHBIM
000pyI0BaHUEM»

Yucrele BemecTBa u bubmuorexa [JOK
4 cmecu. CriocoOsl https://m.edsoo.ru/ff0d2
pazzaeneHus cMecen 6ca
[IpakTuueckas padbora
Neo 2 «Pa3znenenue bubmuorexa [JOK
5) cMmeceil (Ha mpumepe https://m.edsoo.ru/ff0d2
OYHCTKH IIOBAapEHHOU 8c8
COJIN )»
bubnnoreka IIOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2
a6bc
XUMHYECKUE
3JIEMEHTBI. 3HAKU bu6mmoteka [IOK
7 (cuMBOJIBI) https://m.edsoo.ru/ff0d2
XUMHYECKHAX be8
3JIEMEHTOB
[IpocTele u CiOXKHBIE bubmmorexa [JOK
8 https://m.edsoo.ru/ff0d2
BEILIECTBA abe
ATtomHO- but6mmoreka [IOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d2
yUeHUe ds0
3aKOH MOCTOSHCTBA bu6nuoreka [IOK
10 COCTaBa BEUIECTB. https://m.edsoo.ru/ff0d2

XuMuyeckas

€ae

y4eOHOI
JMCUUILIMHBL 1
caMOOpraHu3aluH

[IpuBneuenue
BHUMAaHUS
oOydJaronuxcs K
LIEHHOCTHOMY
aCMeKTy
M3y4aeMbIX Ha
YPOKax sIBJICHUH,
HCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEN
pazzena uepes
OJI00PCOOTBETCT
BYIOIIHUX
YIPAKHEHUH.
Bxirouenue B
YPOK UTPOBBIX
Hponeayp,
KOTOpbIE
MOMOTal0T
MO/IJIEPKATh
MOTHBAIIUIO
oOyyJaronmxcs K
MOy YEHUIO
3HaHWH,
HaJTaKUBAHUIO
MTO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOIIIEHUH B
KJiacce,

Ayn.

CwMm.

Ayn.

CwMm.

CwMm.

CwMm.

Cwm.



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae

dbopmya.
BanenTHOCTH aTOMOB
XUMHUYECKHX
3JIEMEHTOB

OTtHOCUTEIbHAA
aToOMHas Macca.

bu6nmmoreka [IOK

11 https://m.edsoo.ru/ff0d3
OrtHocuTenbHas 23¢
MOJIEKYJIIpHAst Macca T
MaccoBas 1054
bubmuorexa [JOK
XUMHYECKOTO
12 https://m.edsoo.ru/ff0d3
DJICMCHTA B
50c
COCAUHCHHH
KomuuectBo bubnunoreka [IOK
13 BemecTBa. MoJb. https://m.edsoo.ru/ff0d5
MomnsipHas macca 230
dusnyeckue u bubmmoreka [IOK
14 XUMUYECKHE SBIICHUS. https://m.edsoo.ru/ff0d3
XuMHYECKas peaKIus 7fa
IIpusHaku u ycioBus bubnmnorexka HOK
15 IIPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMHYECKHUX PeaKIIHii alé
3aKOH COXpaHEHUs
bu6nuoreka [IOK
MacCHI BEIIECTB.
16 https://m.edsoo.ru/ff0d3
XHUMHUYECKHE
b88
ypaBHEHUs
Brruucienus bu6nuoreka [IOK
17 KOJIMYECTBA, MACCHI https://m.edsoo.ru/ff0d5

BCIICCTBA I10

708

MTOMOTaIOT
YCTaHOBJICHHIO
JOOpOKenaTenbH
oif atMmocdepsl BO
BpeMsl ypoKa
IIpuBneuenune
BHUMaHWUSI
oOyJaronmxcs K
[IECHHOCTHOMY
aCIIeKTy
U3y4aeMbIX Ha
YpOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCITUTATEILHBIX
BO3MO>KHOCTEH
COZICpIKAHUS
y4eOHOTo
peaMeTra yepes
JIEMOHCTPAITHIO
00y4aromuMcst
MIPUMEPOBOTBETCT
BEHHOTO,
TPaXIaHCKOTO
TTOBEJICHHS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOHS 1
JI0OpOCepaeYHOCT
u, yepe3 moaoop
COOTBETCTBYIOIIU
X

TEKCTOB JIJIst
9TEHUS, 3a]1a9
JUTSI peTIeHMS,

Ayn.

CwMm.

CwMm.

Ayn.

CwMm.

Ay

Cwm.



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

YPaBHEHUSAM
XUMUYECKUX PEAKLUI

Knaccudpukanus
XUMHUYECKUX PEAKIUN bubnnoreka HOK
18 (coenuueHnus, https://m.edsoo.ru/ff0d3
pa3I0KEHUS, 34
3aMeIIeHHs, OOMeHa)
M. B. JlomoHocoB —
Y4EHBIN-
SHIHKTONETHCT. bu6nunoreka [IOK
19 https://m.edsoo.ru/ff0d4
O06o01eHue u 0cd
cHUCTeMaTH3aIus
3HaHUUI
KonTponbhas padora
Nel mo Teme bu6nuoreka [IOK
20 «BemectBa u https://m.edsoo.ru/ff0d4
XMMHYECKHE 290
peaxIum»
Bo3nyx — cMmech
razoB. CocraB bu6nuoreka [IOK
21 Bo3ayxa. Kucnopon https://m.edsoo.ru/ff0d4
— DJIIEMEHT U IIPOCTOE 48e
BemiecTBO. O30H
dusndyeckue u
XAMUYECKHE CBOMCTBA bu6nunorexa LIOK
22 KHCITOpo/1a (peakiuu https://m.edsoo.ru/ff0d4

OKHUCJIEHUS1, TOPEHUE).
[TonsTre 06 okcuaax

614

POOJIEMHBIX
CUTYyalHUi 11
00CYXJICHUS B
KJ1acce.

Ayn.

CwMm.

Ayn.

CwMm.

CwMm.



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

CriocoObI mosryueHust
KHCJIOpO/a B
1a00paTOpUH U

bubnuoreka LIOK

CwMm.

CwMm.

CwMm.

CwMm.

23 https://m.edsoo.ru/ff0d4
MIPOMBIIIIICHHOCTH. 97a
[Ipumenenue T
KHUCJIOpOJia
TennoBoii a3 dext
XUMUYECKON PEaKInu,
TOHSITHE O bu6mmoteka [IOK
24 TEPMOXHUMHYECKOM https://m.edsoo.ru/ff0d4
YpaBHEHUU, 3K30- U 790
IHAOTEPMHUYECKUX
peaxusax
TommuBo (He(TS,
yroJib U METaH). bu6mmoteka [IOK
25 3arpsi3HEHUE BO3/IyXa, https://m.edsoo.ru/ff0d4
CIIOCOOEI €ro cda
MIPEIOTBPALICHUS
[IpakTuueckas pabota
Ne 3 mo Teme
Ionyuene u bubnmnoreka [JOK
26 https://m.edsoo.ru/ff0d4
coOupanue 262
KHCIIOPOJIa, N3ydeHUE
€ro CBOMCTB)»
Bonopon — snement
" nII[)oIZTie BEIIECTRO. bubmorexa HOK
27 https://m.edsoo.ru/ff0d4

Haxoxnenne B
npupozae

ddo

CwMm.



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

duznueckue u
XUMHUYECKHUE CBOMCTBA

bubnunoreka LIOK

CwMm.

Ayn.

CwMm.

CwMm.

CwMm.

Ayn.

28 BOJIOpO/IA. https://m.edsoo.ru/ff0d4
[Ipumenenue ddo
BOZIOpOJIA
[TonsiTHE O KUCTOTAX bubmorexa HOK
29 https://m.edsoo.ru/ff0d5
U COJISIX 042
Crioco6bl osTy4eHust bubnmnoreka [HOK
30 BOZIOPOJIa B https://m.edsoo.ru/ff0d4
nabopaTopun ddo
[IpakTnueckas padbota
No 4 o Teme
«Ionyuenue u bubmuorexa [JOK
31 https://m.edsoo.ru/ff0d4
coOupaHue BOAOPOIa, f42
W3YYCHHE €T0
CBOMCTBY»
MousipHblii 00BEM bubnuoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ffod5
ABoraipo 42e
Brruncnenus o0béma,
KOJIMYECTBA BEIIECTBA
ra3a 110 €10 bubmmorexa [JOK
33 https://m.edsoo.ru/ffod5
HU3BECTHOMY 540
KOJIMYECTBY BEIIECTBA
WM 00bEMY
Brruucienus o065EMOB bu6nunorexa LIOK
34 ra3oB 10 YPaBHEHUIO https://m.edsoo.ru/ff0d5

PC€aKuu Ha OCHOBEC

708

Ay



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

3aKOHA 00BbEMHBIX
OTHOIIIEHUH T'a30B

duznueckue u

bu6nmoreka [IOK

35 XAMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d5
BOJBI 87a
CocTaB OCHOBaHHUM. Bbubnunoteka LIOK
36 [TonsTue 06 https://m.edsoo.ru/ff0d5
MHJMKATOpax 9e2
Bona kak
PacTBOPHTEIIb.
Hackiennsie u bu6mmoteka [IOK
37 HEHACBIIIICHHBIC https://m.edsoo.ru/ff0d5
pacTBopbsl. MaccoBast b40
JI0JISI BEILIECTBA B
pacTtBope
[IpakTuueckas pabota
Ne 5 o Teme
«ITpuroroBnenue
bu6nuoreka [IOK
3g ~ PacTEOPOBC https://m.edsoo.ru/ffods
onpeenEHHOM eba
MacCOBOM J0JIeH
pPacTBOPEHHOTO
BEILIECTBA
KonTponbhas padbota
No2 110 Tene bu6nunorexa LIOK
39 https://m.edsoo.ru/ff0d6

«Kucnopoa. Bogopon.
Boga»

342

CwMm.

CwMm.

CwMm.

CwMm.

CwMm.



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

OKcHabl: COCTaB,

bu6nmoreka [IOK

Ayn.

CwMm.

Ayn.

CwMm.

Ayn.

CwMm.

40 Kiaccudukanmys, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
[Tonyuenue u
XUMHYECKHUE CBOMCTBA bubmuorexa [JOK

41 KHCJIOTHBIX, https://m.edsoo.ru/ff0d6
OCHOBHBIX U 64e
aM(pOTEPHBIX OKCHUIOB
OcHOBaHUS: COCTAaB, bu6nuoreka [IOK

42 Knaccuukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa fca
[lonyuenue u bubnnorexka HOK

43 XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d6
OCHOBaHUI 7ca
Kucnotsi: cocras, bu6mmoteka [IOK

44 Kiaccudukanus, https://m.edsoo.ru/ffOdf
HOMEHKJIaTypa ee2
[Tonyuenune n bubnmnorexka HOK

45 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ffOdf
KHCIIOT ee2
g:i:;;ﬁ;:;;ae’)' bubmuorexa [JOK

46 https://m.edsoo.ru/00ad
COCcOOBI OTYYEHUH, 9474
XUMHYECKHE CBOMCTBA
[IpakTnueckas pabora
Ne 6. Pemrenne bu6nunorexa LIOK

47 JKCIIEPUMEHTAIBHBIX https://m.edso0o.ru/00ad

3aaa4 110 TEMC
«OCHOBHBIE KJIACCHI

9b7c

Ayn.

CwMm.



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c

HEOPraHUYeCKUX
COCTUHEHUN

T'eneTnueckas cBsI3b
MEK]ly KJIaccaMmu

bu6nmoreka [IOK

CwMm.

48 HeODAMICCKIX https://m.edsoo.ru/00ad
p $ 9a50
COeIMHEHU
O6o06mmeHue u bubnuoteka LIOK
49 cUCTeMaTH3aIus https://m.edsoo.ru/00ad
3HAaHUH 9ch2
KontponbHas pabora
Ne3 o Teme bu6mmoteka [IOK
50 "OCHOBHEIE KJIACCHI https://m.edsoo.ru/00ad
HEOPraHu4YeCKux Oela
coeqrHeHnn"
[TepBbie mOMBITKH
KIaccupuKauu
bubmmoteka [IOK
XUMHUYECKHUX
51 https://m.edsoo.ru/00ad
aneMeHTOoB. IloHsTHE 9ffa
O Tpynmnax CXOIOHbIX T
DJIEMEHTOB
[Tepuoanueckuit
3aKOH U
bu6nuoreka [IOK
[Iepnonnueckas
52 https://m.edsoo.ru/00ad
CHCTEMA XUMHUYECKUX
ab2c
anemenTtoB J[. U.
Menneneena
8 (O — bu6mmoreka IIOK
53 P  TPY ’ https://m.edsoo.ru/00ad

MOJITPYTIITBI

CwMm.

Ayn.

CwMm.

Ayn.

ab2c

Cwm.



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

CrtpoeHue aTOMOB.

bu6nmoreka [IOK

Ayn.

54 CocraB aTOMHBIX https://m.edso00.ru/00ad
anep. U30Tomnsl a342
Crpoenue
3JEKTPOHHBIX
000J10Y€K aTOMOB bubmuoreka [JOK
55 3JIEMEHTOB https://m.edsoo.ru/00ad
[Tepunoanueckoii abhc
cuctemsl [I. H.
Menneneesa
XapakTepucTruka
XUMHUYECKOTO
3JIEMEHTA MO €ro bu6mmoteka [IOK
56 MOJIOKEHHUIO B https://m.edsoo.ru/00ad
[Tepuonuueckoit a824
cucteme /1. W.
Menneneena
3HaueHune
ITepnonnueckoro
3aKOHa I pa3BUTHUA bubnmnorexka HOK
o7 HayKH U MPaKkTUKU. [[. https://m.eds00.ru/00ad
U. MennieneeB — a%6e
Y4EHBIN, ITeJaror u
TpaKIaHUH
Pe3zepBHblii ypok.
T bubmuorexa [{OK
58 https://m.edsoo.ru/00ad

CHUCTEMAaTH3AINA
3HaHWM /

CwMm.

Ayn.

CwMm.

b33c

CwMm.



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c

Bceepocculickas
IpoBepoyHasi pabora

KonrponsHas pabora
Ned 1o reme
«CTpoenue aroma.

bu6nmoreka [IOK

CwMm.

CwMm.

Ayn.

CwMm.

CwMm.

59 https://m.edsoo.ru/00ad
Xumuueckas CBA3bY /
. b486
Bceepoccutickas
mpoBepoyHas pabora
DIIEKTPOOTPHULIATEIDH
0CTE ZI;OMOF; bubmuorexa [JOK
60 https://m.edsoo.ru/00ad
XAUMHAYECKAX
aab8
3JIEMEHTOB
HMonHas xumuyeckas bubmiorexa LIOK
61 https://m.edsoo.ru/00ad
CBS3b
ac34
KoBanenTtHas bubmmoteka [IOK
62 HoJIIpHast https://m.edsoo.ru/00ad
XUMHUYECKAs CBS3b aab8
KoBanenTtHas bu6mmoteka [IOK
63 HenoJIsIpHast https://m.edsoo.ru/00ad
XAMHAYECKAS CBA3b aab8
bubmmoteka [IOK
64 CreneHpb OKUCIEHUS https://m.edsoo.ru/00ad
ae28
OxucuTensbHo- Bu6mmorexa [IOK
65 BOCCTAHOBUTEJIbHEIE https://m.edsoo.ru/00ad

peakiuu

b076

Ayn.

Ay



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

0 bubnuorexa [{OK Cwm.
KUCJIUTEIIN U
66 1 https://m.edsoo.ru/00ad
BOCCTaHOBUTEIH
b076
Pe3epBHbIil ypok. Cwm.
O060061eHue u
bu6nmoreka [IOK
CUCTEMaTH3aIUs
67 . 1 https://m.edsoo.ru/00ad
3HAHUH 1O TeMe
9cb2
«CtpoeHnue aToma.
XUMHUYECKast CBSI3b)»
Pe3epBHbIil ypok. Cwm.
bubmuorexa [JOK
O060061eHue
68 1 https://m.edsoo.ru/ff0d6
CUCTEMaTH3aIus
o 1c6
3HAHUH
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC 3AOYHAA ®OPMA OBYYEHUA

KoanuyecTBO 4acosB

JJIeKTPOHHbIE
Ne Jlara P ®opma
uugposbie
n/ Tema ypoxa Bcer  KonTtpoibH IIpakTnyeck  HM3y4e peajmzanuu
o0pa3oBaTebHbI
I o ble padoThbI ue padoThbl HUA
e pecypchl BOCIIUTATEILHOIO
MOTEHI[HAJIA
[Mepromuaecknii [To6y:xneHune Ayn.
3aKOH. 00yJaroIuXxcst
[Tepunonuueckas Bubnuoreka IIOK =~ co0mronars Ha ypoke
1 cucrema 1 https://m.edsoo.ru/0 ~ OOIIENPUHATHIE
XHUMHYECKHUX Oadb59e HOPMBI IIOBEICHUS,
snementos J1. U. IpaBuiIa OOIEHHUS CO
MeHeneesa CTapHimmMu
(memaroru4ecKuMHu
3aKOHOMEPHOCTH B Cwm.
pabOTHUKAMU) U
U3MEHEHUU
CBOMNCTE bubmuorexka [[OK = CBCPCTHHUKAMHU
2 1 https://m.edsoo.ru/0 ~ (0Oydaroummucs),
XAMAHCCKUX 0adb6b6 MPUHIIUIIBI Y4eOHOM
9JIEMEHTOB TIEPBBIX JMCIHTITHHBL 1
TPEX TIEPHUOIOB CaMOOpraHu3allnH.
Knaccudukanus u Cwm.
HOMEHK ATy Bu6mmnorexa [JOK =~ IIpuBneuctHne
3 HeODEAHICCKIX 1 https://m.edsoo.ru/0 =~ BHAMaHHA
p 0adb7e2 00y4Jaromuxcs K
BEILIECTB [IEHHOCTHOMY
Buasl xumnueckoi acreKkTy H3y‘IaeMB£X Ayn.
bubmmoreka IIOK  Ha ypokax siBjeHwui,
CBSI3HM M THIIBI
4 1 https://m.eds00.ru/0 = HCIONB30BaHUE
KPUCTAITMYECKHUX
i Oadbac6 BOCIIUTATEIbHBIX
peméToK



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

Konrtponbnas
pabota Nel mo
teme «IloBTOpenue
u yriayOneHue
3HaHUU OCHOBHBIX
paszienoB Kypca 8
KJ1acca»

Knaccudukanmst
XUMHYECKHUX
peakuii o
Pa3ITUIHBIM
npu3HaKaM

ITonstue o
CKOpOCTH
XHUMHYCECKOM
peakuuu. [Tonstue
0 TOMOT'CHHBIX H
TeTEPOreHHBIX
peaKumsax

bubmuoreka [JOK
https://m.edsoo.ru/0
0Oadbcb0

bubmuoreka [JOK
https://m.edsoo.ru/0
0Oadbe9a

ITonstue o
XUMHYECKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIIONIHE Ha
CKOPOCTb
XUMHUUYECKOMN
peakuuu u
MTOJIOKCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadc28c

BO3MOYKHOCTEHN
paszena uepes
0I00PCOOTBETCTBYIO
IMX YIPa)KHEHUH.
Bxurouenue B ypok
UTPOBBIX MPOLEAYD,
KOTOPbIE TOMOTAIOT
NOJIIEPKATh
MOTHBAIIUIO
oOyJaromuxcs K
MOJTYYEHHIO 3HAHU,
HaJIaKUBAHUIO
MO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MIOMOTaI0T
YCTaHOBJICHHUIO
no0OposKenaTenbHOR
aTMocgepbl BO BpeMst

ypOKa
[IpuBneuenue
BHUMAaHUS
oOyJaromuxcst K
LEHHOCTHOMY
aCIIEKTy U3y4aeMbIX
Ha ypOKax sIBJICHU,
UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHus
yueOHOro nmpeaMeTa
yepes3 IeMOHCTPALINIO

Ayn.

Cwm.

Cwm.



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

XUMHUYECKOTO
paBHOBeECHUS
OKHUCIUTENBHO- bubmuoreka [JOK
9 BOCCTaHOBUTEIBH https://m.edsoo.ru/0
bI€ PEAKIIUK Oadcade
Teopus
3JIEKTPOJIUTUYECKO Eu6 1OK
. HOIHOTEKA
W OUCCOIIMALINH.
10 https://m.edsoo.ru/0
CuibHBIE U 0adcd68
cJiabnle
AJIEKTPOIIUTHI
HoHnnble bubmuoreka [JOK
11 ypaBHEHUs https://m.edso0.ru/0
peaknuit 0add448
XUMHUYECKHE
CBOMCTBA KHUCJIOT U By 1OK
. NOJINOTEKA
OCHOBAHHUI B CBETE
12 . https://m.edsoo.ru/0
MpeACTaBICHUIN 00 0add5ds
AIEKTPOIUTUIECKO
U IUCCOIHaIn
XUMHUYECKHE
CBOMCTBA COJICH B Eub 1OK
HOIHOTEKA
CBETE
13 . https://m.edsoo.ru/0
MpeACTaBICHUI 00 0addsh?
AJIEKTPOJIUTUYECKO
U IUccoraniu
Morsme o bu6mmorekxa [JOK
14 https://m.edsoo.ru/0

TUAPOIIU3E COJIEU

0add9d4

o0yJarommmcest

IIPUMEPOBOTBETCTBCH

HOTO, TPAXKTAHCKOTO
IOBENCHUS,
TIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
TOOPOCEPACYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JJI UTEHUS,
3a/1a4 IS PeIICHUs,
IPOOJIEMHBIX
CUTYyalHH I
o0CyXJIeHUS B
KJ1acce.

Cwm.

Ayn.

Cwm.

Cwm.

Ay,



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O06o0061EeHNE U

bu6mmoreka [JOK

15 CUCTEMAaTH3aLUA https://m.edsoo.ru/0
3HAHUHI Oaddd12
[IpakTnueckas
paborta Ne 1. bubnunoreka [JOK

16 «Pemienue https://m.edsoo.ru/0
AKCTIIEPUMECHTAIBH Oaddbfa
BIX 327349
Kontponbnas
paborta Ne2 o
TEME

bubmuoreka [JOK
«DJEKTPOIUTHYEC
17 s THCCOMMALIS https://m.edsoo.ru/0
A QLA OaddecO
XUMHYECKHUE
peaKkIuu B
pacTBopax»
Oo6ast
XapaKTepUCTHKA
bu6mmorexa [IOK
TraJI0reHoB.
18 ek https://m.edsoo.ru/0
HHeCKHe Oaddfe?
CBOICTBA Ha
npuMepe xjaopa
XJI0pOBOAOPOA.
CousiHast KUCIIOTA,
bu6mmorexa [{OK
XUMHUYECKUE
19 cBOMCTEA https://m.edsoo.ru/0
i Oadel04
MOJTyYeHUE,

IIPUMEHEHHE

Ay,

Ayn.

Cwm.



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[IpakTnueckas
pabota Ne 2 o
teme «llomyyenue

bubmuoreka [JOK

20 R https://m.edsoo.ru/0
- ’ 0ade348
n3yueHue eé
CBOMCTBY
Brruncnenuns mo
ypaBHEHUSM
bubmuoreka [JOK
XUMHUYECKUX
21 KL, CoII https://m.edsoo.ru/0
PCAKIIHH, 0ade488
OJIMH U3 PEarcHTOB
JIaH B U30BITKE
OO0mas
bubmuoreka [JOK
XapaKTEPUCTHKA
22 https://m.edso0.ru/0
35eMeHTOB VIA-
Oade64a
TPYIIIBI
AmnoTponHsie
Mo uUKaIu
CEpBL.
bu6mmorexa [IOK
Haxoxnenue cepel
23 1 68 CoeTMHCHM B https://m.edso00.ru/0
A Oade64a
pHupoJIe.
XUMHYECKUE
CBOMCTBA CEPBI
CepoBogopon,
CTpPOCHHE, bubnmnoreka [JOK
24 buznueckue u https://m.edsoo.ru/0

XUMHUYCCKHUEC
CBOWCTBA

0ade802

Ay

Cwm.

Cwm.

Cwm.

Cwm.



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

25

26

27

Oxcuppl cepsl.
Cepnas KucjoTa,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE

Xumudaeckue
peaKIru, JIekKaIme
B OCHOBE
MIPOMBIIIEHHOTO
crocoba
IIOJIyYEHUS CEPHOU
KUCJIOTHL.
XuUMHUIeCcKoe
3arpsi3HEHUE
OKpY’Karoleu
cpensl
COE€TUHEHUAMU
cephbl

Brruucnenue
MacCOBOH J0JIU
BBIXO/Ia ITPOJIyKTa
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/0
Oadea28

bubmuoreka [JOK
https://m.edso0.ru/0
Oadec8a

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadec8a

28

Ob6mas
XapaKTepUCTHKA
areMeHTOB VA-
rpynnsl. A3or,
pacrpocTpaHeHHe
B IIPUPOJIE,

bu6mmorexa [{OK
https://m.edsoo.ru/0
Oadeeab

Cwm.

Cwm.



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

dusnueckue u
XUMHUUYECKHE
CBOMCTBA

AMMHax, ero
dusnueckue u

Ay,

bu6mmoreka [JOK
XUMHNYCCKHC
29 cBOMCTRA https://m.edsoo.ru/0
i 0adf004
MOJIyYCHHUE U
MIPUMEHEHUE
[IpakTnueckas
pabota Ne 3 o
bubmuoreka [JOK
teme «[lomyuyenue
30 ANMAKa https://m.edso0.ru/0
’ 0adf180
U3YYECHHE €ro
CBOMCTB)»
A3oTHas KHCIIOTAa,
e€ ¢usnyeckue u bubmmorexa [TOK
31 M CCKIe https://m.edso0.ru/0
. 0adf306
CBOICTBaA
Hcnonb3oBanue
HUTPATOB U COJIEN
aMMOHUS B
KauyecTBe
bu6mmorexa [IOK
MUHEPATBHBIX
32 P https://m.edso0.ru/0
YAROOPCHHUH. 0adf518
XUMHYECKOE
3arpsi3HEHUE
OKpYXaroIei

cpenbl



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

COCAUMHCHUAMU
a3oTa

®dochop. Okcnn

docdopa (V) u
ocopnast
bocdop bu6mmoreka [JOK
KHCJIOTA,
33 pusecKue 1 https://m.edsoo.ru/0
Oadf68a
XUMUYECKHE
CBOMCTBA,
MOJTyuyeHue
Hcnonb3oBanue
docdaros B
KauecTBe
bubmuoreka [JOK
MHUHEpaTbHBIX
34 JU—— https://m.edso0.ru/0
YAOOP ) Oadfc20
3arpsi3HEeHUE
IIPUPOJHON Cpebl
dbocdaramu
Yraepon,
acrpocTpaHeHHe
Pactpoctp bubmuoreka [JOK
B TIPUPOJIC,
35 pusIIecKHe 1 https://m.edso0.ru/0
Oadfd9c
XUMHYECKHE
CBOICTBA
Oxkcunsl yraepoaa,
ux pusuyeckue u bubnuorexa [IOK
36 XUMUYECKHE https://m.edso0.ru/0
CBOMCTBA. Oadfebe

DKOJIOTUUYECKUE

Ay,

Ay

Cwm.

Cwm.



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

po0JIeMsl,
CBSI3aHHBIC C
OKCHJIOM yTJiiepoa
(Iv)

VrobpHas KHCI0TA

bubmuoreka [JOK

37 68 com https://m.edso0.ru/0
0ae006¢
[IpakTnueckas
pabota Ne 4 o
teme "[lonyuyenue bubnnoreka [JOK
38 YTIIEKUCIIOTO Ta3a. https://m.edsoo.ru/0
KauecTBennas 0ae027e
peakius Ha
KapOoHaT-HOH"
IlepBoHavanbHbIE
IIOHSITUA 00
S — bu6mmorexa [IOK
39 Bp TBAX KAK https://m.edso0.ru/0
cree ° 0ae054e
COEeTUHEHMAX
yriepoja
. bubnuotexa [JOK
Kpemnuit u ero
40 S https://m.edso00.ru/0
A 0ae080a
IIpakTHueckas
pabota Ne 5.
bubmuorexa [JOK
Pemenne
41 https://m.edso00.ru/0
AKCIIEPUMEHTAIIbH

BIX 3aJ1a4 II0 TEME
«Baxuenmme

0aeObf2

Ay,



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJIJIBI U UX
COCOAUHECHUA»

42

Konrtponbnas
pabora Ne3 no
TeMe «BaxkHenmue
HEMETaJIJIbl U UX
COCIMHEHUS

bu6mmoreka [JOK
https://m.edso0.ru/0
OaeQel8

43

OOmas
XapaKkTepHUCTUKA
XUMHYECKHX
3JICMCHTOB —
METaJJIOB.
Mertannuueckas
CBS3b U
MeTaJUImyecKas
KpHUCTaJUIMYECKas
peléTka.
duznueckue
CBOMCTBA
METaJJIoOB

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael03e

Ay,

44

XHUMHYECKUE
CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUYECK
WU psl
HaIpsHKEHUN
METaJUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell56

Ay,



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

OO011re crmocoobl
MOy YCHUS
METAJIIO0B.
CiaBbl.

Ay

Cwm.

Cwm.

Brraucnenus mno bubmuoreka [JOK
45 YPaBHEHUSAM https://m.edso0.ru/0

XUMHYECKHX 0ael156

peaKuHnii, eciu

OJIMH U3 PEarcHTOB

COJICPIKUT

pUMecH

Ilonsarue o bu6mmoreka [JOK
46 KOppO3HHU https://m.edsoo.ru/0

METaJIJIOB 0ael278

Ienoumbre bubmuoreka [JOK
47 MeTAMLILL https://m.edso0.ru/0

Oael4b2

Oxcuael u bu6mmorexa [IOK
48 TUAPOKCUIBI https://m.edsoo0.ru/0

HaTpHs U Kaaus 0ael4b2

[[lemouno3emenbH bubnunoreka [JOK
49 bI€ METaJIIbl — https://m.edsoo.ru/0

KaJbIIUH 1 MarHuu Oael5e8

Baxneiimme bubmuorexa [JOK
50 COCTMHECHUS https://m.edso0.ru/0

KaJIbIUs Oael5e8

0O000meHne n
51 CHCTEMAaTH3allHs

3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOILI U

bu6mmoreka [JOK

Ay

Ay

Cwm.

Ayn.

52 CHoCOOEI €€ https://m.edsoo.ru/0
yCTpaHeHus 0ae1886
[IpakTnueckas
pabota Ne 6 o bubnunoreka [JOK

53 teMme "JKECTKOCTD https://m.edsoo.ru/0
BOJIBI U METOJILI €6 Oaelae8
ycTpaHeHus"

bubmuoreka [JOK

54 AnroMuHui https://m.edso00.ru/0
Oaelc6b4

AmdoTtepHbie bubnmoreka [JOK

55 CBOICTBa OKCHA U https://m.edsoo.ru/0
THIPOKCHIA Oaelc64

bubmuoreka [JOK

56 Keneso https://m.edso0.ru/0

0aeld86
Oxcuppl,
e —_— bu6mmorexa [IOK

57 p I https://m.edsoo.ru/0
coymm xkene3a (1) u 0863566
xenesa (1)
0O00011eHne "

58 CHUCTEMAaTHU3aIU
3HAHUU
IIpakTHueckas
pabota Ne 7. bubnmoreka [JOK

59 Pemenne https://m.edsoo.ru/0
AKCIEPUMEHTAIbH Oae3de8

bIX 3aJa4 I10 TEMC



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

«Baxuenmme
METAJUIBI U UX
COETUHEHUS

60

Brraucnenus no
YPaBHEHUSAM
XHUMHYECKHAX
peakui, eciu
OJIMH U3 PEareHTOB
JIaH B U30BITKE HJIH
COAEPXKUT
MIPUMECH.
Brraucnenns
MacCOBOM O
BBIXOJIa IPOJIyKTa
peakuu

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael750

61

62

63

0O00011eHue u
CUCTCMaTnu3alusa
3HAHUU

KonTponbHas
pabota Ne4 o
TeMe «BaxHelmue
MeETaJIJIbl U UX
COEJIMHEHUS»

Bemecta u
MaTepHuaibl B
MTOBCETHEBHOM
JKU3HH YeJI0BEKA

bu6mmorexa [{OK
https://m.edsoo.ru/0
0ae3f50

Ay,

Cwm.

Cwm.



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

Ay

Ay,

XHUMHYECKOE
bu6mmoreka [JOK
3arpsi3HEHUE
64 it 1 https://m.edsoo.ru/0
OKpyaromen 0ae4270
cpenbl
Posp xumuu B
bu6mmoreka [JOK
perieHnn
65 . 1 https://m.edsoo.ru/0
3KOJIOTAYECKUX 0264270
npo0emM
PesepBHrlil ypok.
P P bubmuoreka [JOK
O060061IEHNE U
66 CHCTeMATHAALIA 1 https://m.edsoo.ru/0
. H 0ae0dOa
3HAHUU
PesepBHrlil ypok.
P P bubmuoreka [JOK
O060061IEHNE U
67 P 1 https://m.edsoo.ru/0
natisan 0adb33c
3HAHUI
PesepBHEBI yPOK.
b P bu6mmoreka [JOK
0O00011eHue u
68 1 https://m.edsoo0.ru/0
CHCTel\iIaTmaum[ 0ad9och?
3HAHUI E——
OBIIEE
KOJIMYECTBO YACOB 68
I10 T[TPOTPAMME

Cwm.

IHHOYPOYHOE IINTAHUPOBAHHUE
OYHO-3AOYHAA ®OPMA OBYUEHUA



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

8 KUIACC

Tema ypoka

IIpeamer xumun.
Ponp xuMuu B 3KH3HU
yenroBeka. Tena u
BeIIlECTBA

TlonsaTue o MmeToax
IIO3HAHUJI B XUMHUHU

[IpakTnueckas padbora
Ne 1 «IIpaBuna
paloThI B
nabopaTopuu U
npuEMBI 00paleHHs ¢
1a00paTOpHBIM
00opyI0BaHEM»

UYucThle BemecTBa u
cmecu. CiocoObl
paszaenenus cMecen
[IpakTuueckas pabora
No 2 «Pa3pnenenue
cMmecelt (Ha mpumepe

KoanuecTBo 4acoB

Bcecer  KoHTpoJibH

0 ble padoThbI

Jlara
H3y4eH
us

[MpakTuyeck
ue padoTbl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/ff0d2
10c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2
27e

bubmmoteka [IOK
https://m.edsoo.ru/ff0d2
3dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2
6ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2
8c8

®opma
peanu3anuu

BOCIIUTATEILHOIO
MOTEeHIHAJIA

[ToOyxnenue
o0yyJaromuxcs
coOJIro1aTh Ha
ypoke
OOIICTPUHSTHIC
HOPMBI
MMOBEECHU,
MpaBUJIa OOIICHUS
CO CTapIINMHU
(memarornaecKkum
1 pabOTHUKAMU)
1 CBEpCTHHKAMH
(oOyuaroumMucsi),
TIPUHITAITHI
yueOHOM
JACIUILINHEL U
CaMOOpTaHu3aIul

IIpusneuenune
BHUMaHHUS
oOyuarommxcs K
LEHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha

Ayn.

CwMm.

CwMm.

Ayn.

Cwm.



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

OUYHCTKH IIOBApPEHHOU
COJIN )»

Bbu6nuoreka [IOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2
abe
XuMHYeCcKHue
3JIEMEHTBI. 3HAKH bu6nuoreka [IOK
7 (cumBOIIBI) https://m.edsoo.ru/ff0d2
XUMHYECKHUX be8
3JICMCHTOB
bubmuorexa [JOK
[IpocTeie U cnoXHbBIE
8 https://m.edsoo.ru/ff0d2
BEIIICCTBA
abe
ATtoMmHO- bubnnoreka IIOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d2
y4yeHUe d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIICCTB.
Xumuyeckas bu6mmoteka [IOK
10 ¢bopmyna. https://m.edsoo.ru/ff0d2
BanenTHOCTH aTOMOB eae
XUMUYECKHUX
3JIEMCHTOB
OtHocuTenbpHas
but6mmoreka [IOK
aTOMHas macca.
11 https://m.edsoo.ru/ff0d3

OTHOCUTENbHAA
MOJIEKYJIsIpHAs Macca

23c

YpOKax sIBJICHUH,
UCIOJIb30BAHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEH
pazzena uepes
O0JI00PCOOTBETCT
BYIOIIUX
YIpaKHEHUH.
Bxirouenue B
YPOK UTPOBBIX
1poueayp,
KOTOpBIE
MIOMOTAI0T
MoJIAePIKaTh
MOTHBAITHIO
oOyuaromuxcs K
MOy YCHUTO
3HAHWMH,
HaJTaKUBAHUIO
MO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOILIEHUH B
KJ1acce,
MOMOTal0T
YCTaHOBJICHUIO
JoOpoXkeIaTeIbH
ol aTMOC(ephl BO
BpEMS ypoKa
IIpusneuenune
BHUMAaHUS
oOyuaromuxcs K

Ayn.

CwMm.

CwMm.

CwMm.

CwMm.

Ayn.



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

MaccoBast gois

bu6nmoreka [IOK
XUMHUYECKOTO
12 https://m.edsoo.ru/ff0d3
JJIEMEHTA B
50c
COCTMHCHUH
KommaecTBo bubmuorexa [JOK
13 BerecTBa. Molb. https://m.edsoo.ru/ff0d5
MomnsipHast macca 230
dusnueckue u bu6nuoreka [IOK
14 XUMHUYECKUE SIBJICHUS. https://m.edsoo.ru/ff0d3
XuMHUecKasi peaKius 7fa
IIpusnaku u ycioBus bubnnorexka HOK
15 MPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMHYECKUX PEAKIUI al6
3aKOH COXpaHEHUS
bubnnoreka IIOK
MacChl BEIIECTB.
16 https://m.edsoo.ru/ff0d3
XUMHUYECKHUE
b88
ypaBHEHUS
Beruucnenus
KOJIMYECTBA, MACCHI bubmmoteka [IOK
17 BEILIECTBA 110 https://m.edsoo.ru/ff0d5
YPaBHEHHUSAM 708
XUMHUYECKUX PEAKIUN
Knaccudukanus
XUMHUYECKUX PEAKIUHI bubnuotexa [JOK
18 (coenuueHnus, https://m.edsoo.ru/ff0d3
pa3iIoKeHUs, 34

3aMeIIeHHs, OOMeHa)

LIECHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
ypOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MO>KHOCTEN
cofiep KaHus
yueOHOT0
npeaMera uepes
JIEMOHCTPAIHIO
00yYaroImuMcst
MIPUMEPOBOTBETCT
BEHHOT0,
TPaKTAHCKOTO
MOBEJICHHUS,
MIPOSIBIICHUS
4eN0BEKOII00Us 1
JI0OpOCEPACUHOCT
U, uepe3 noadop
COOTBETCTBYIOIIN
X

TEKCTOB JJIS
YTEHUs, 3a/1a4
JUTSI pETIICHWS,
MPOOIEMHBIX
CUTYyalUi s
00CYXJIeHHS B
KJ1acce.

CwMm.

CwMm.

Ayn.

CwMm.

Ayn.

CwMm.

Ayn.



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

19

20

21

22

23

M. B. JlomoHOCOB —
YUYEHBIN-
SHIMKIOIEINCT.
O06001enue u
CHCTEMAaTH3alHs
3HAaHUH

KontponpHas padota
Nel o Teme
«BemecTBa n
XHUMHUYECKHE
peaKuum»

Bo3nyx — cmech
rasoB. CocraB
Bo3ayxa. Kucnopon
— 3JIEMEHT U MPOCTOE
BemecTBo. O30H

dusznyeckue u
XUMHUYECKHE CBOMCTBA
KHCIopoa (peakiuu
OKHCIICHUs, TOPEHNUE).
Ilonsatue 06 okcugax

CriocoObI nosryueHust
KHCJIOpOJa B
nabopaTopuu u
MIPOMBIIIJICHHOCTH.
[IpumeHenne
KHCIIOpoJa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4
Oc4

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4
290

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4
48e

bubmmoteka [IOK
https://m.edsoo.ru/ff0d4
614

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4
97a

CwMm.

Ay,

CwMm.

CwMm.

CwMm.



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

24

25

26

27

28

TemnoBoit a3 ekt
XMMHUYECKON peaKiuy,
HOHSITHE O
TEPMOXHMHUYECKOM
YpaBHEHUH, K30~ U
SHIOTEPMHYECKIX
peaxImsx

TommuBo (He TS,
yroJib U METaH).
3arpsi3HeHue BO3AyXa,
CIIOCOOBI €T0
MIPEIOTBPALICHUS
[IpakTuueckas pabora
Ne 3 o Teme
«ITonyuenue u
coOupanue
KHCJIOPO/a, N3yueHHe
€ro CBOMCTB»

Bonopoxn — anemeHnt
U IIPOCTOE BEILECTBO.
Haxoxnenue B
npupoae

dusznyeckue u
XUMHUYECKHE CBOMCTBA
BOJIOPOJIA.
[IpumeHenne
BOJIOpOJIa

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d4
790

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4
cda

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4
ae2

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4
ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
ddo

CwMm.

CwMm.

CwMm.

CwMm.

CwMm.



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

IlonsTre o kucioTax

bubnuoteka LIOK

Ayn.

CwMm.

CwMm.

CwMm.

Ayn.

29 https://m.edsoo.ru/ff0d5
1 COJISIX 0d2
CriocoOsI MOTy4eHUS bubnmnoreka HOK
30 BOJZIOPOJIa B https://m.edsoo.ru/ff0d4
naboparopun ddo
[IpakTrueckas pabota
Ne 4 o Teme
onyuenye m bubmuorexa [JOK
31 https://m.edsoo.ru/ff0d4
coOupaHue BOAOPOIa, P
W3YYCHHE €r0
CBOMCTB»
Mousipabiii 00BEM bubnuoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d5
ABorazipo 42e
Brruncnenus o0béma,
KOJIMYECTBA BEIIECTBA
ra3a 110 €10 bubmuorexa [JOK
33 https://m.edsoo.ru/ff0d5
HU3BECTHOMY 520
KOJIMYECTBY BEIIIECTBA
Wi 00bEMY
Brruucnenus 00EMoB
ra3oB I10 YpPaBHEHUIO bubnuoreka [JOK
34 peaKIu Ha OCHOBE https://m.edsoo.ru/ff0d5
3aK0Ha 00HLEMHBIX 708
OTHOILICHUI Ta30B
dusnueckue u bu6nunorexa LIOK
35 XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d5

BOJIBI

87a

Ayn.

Cwm.



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

CwMm.

CocTaB OCHOBaHMH. bubmuorexa [JOK
36 [Tonstue 06 https://m.edsoo.ru/ff0d5
UHIUKATOPaX 9e2
Bona kak
PacTBOPUTEII.
Hacpimennsie u bubmuorexa [JOK
37 HEHACBIIIICHHBIC https://m.edsoo.ru/ff0d5
pacTBopbl. MaccoBast b40
JIOJIS BEILIECTBA B
pacTBope
[IpakTuueckas padbora
Ne 5 mo Teme
«IIpurotoBiienue
bubnnoreka IIOK
38 paCTBOP(,)_B ¢ . https://m.edsoo.ru/ffod5
onpeenEHHON eha
MacCOBOM J0JIeH
PacTBOPEHHOTO
BEIIIECTBA»
KonTponbnas pabota
No2 10 Teme bu6mmoteka [IOK
39 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bogopon. 349
Boga» T
OKcuBI: COCTaB, bu6mmoteka [IOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
[Tonyuenue u bubmuoreka [JOK
41 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d6

KHCJIOTHBIX,

64e

CwMm.

CwMm.

CwMm.

Ayn.

Cwm.



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OCHOBHBIX U
aM(pOTEepPHBIX OKCHUJIOB

Ayn.

CwMm.

Ayn.

CwMm.

Ayn.

OcHOBaHUS: COCTaB, bubmuorexa [JOK

42 Kinaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIAaTypa /ca
[Tonyuenue u bubnmoreka [JOK

43 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHUI 7ca
Kucnots: cocras, bu6mmoteka [IOK

44 Kiaccudukanms, https://m.edsoo.ru/ffOdf
HOMEHKJIaTypa ee2
[lonyuenue u bubnuoreka [JOK

45 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffodf
KHUCJIOT ee2
g:ﬁ:;;ﬁ;:;;:’)' bubmuorexa [JOK

46 https://m.edsoo.ru/00ad
CIOCOOBI MOJTyYEHUS], 9474
XUMHUYECKHUE CBOKWCTBA
[IpakTnueckas padbora
Ne 6. Pemrenne
AKCIIEPUMEHTAIIbHBIX bubmuoreka [JOK

47 3a7a4 1o TeMe https://m.edsoo.ru/00ad
«OCHOBHBIE KJIaCCHI 9b7c
HEOPTaHUYECKUX
COEJTUHEHMIN»
I'eneTnueckas cBsI3b

bu6nunorexa LIOK

MEXTy KlaccaMu

48 https://m.eds00.ru/00ad

HEOPraHUYECKUX
COeIUHEHUN

9a50

CwMm.

CwMm.



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

CwMm.

Ayn.

CwMm.

Ayn.

CwMm.

O06o0meHue u bubmuorexa [JOK
49 cHUCTeMaTH3aIus https://m.edsoo.ru/00ad
3HaHUU 9ch2
KonrponsHas pabora
Ne3 1o Teme bubmuorexa [JOK
50 "OCHOBHBIC KIIACCBHI https://m.edsoo.ru/00ad
HEOPraHUYECKUX 9ela
coenuHeHun"
IIepBble moNBITKN
KJIaCCU(UKAIINN
bubmuorexa [JOK
XUMHUYCCKHUX
51 https://m.edso00.ru/00ad
anemeHTOB. [loHsATHE offa
O Ipynnax CXOAHBIX -
2JIEMEHTOB
[Tepuoanueckuii
3aKOH B
Mepromueckas bubmmoteka [IOK
52 P https://m.eds00.ru/00ad
CHUCTeMa XMMUYECKUX
as2c
anemeHToB /1. .
MenneneeBa
TTepHObL, FpyTs! bubmmoreka [IOK
53 o HH’H YHHBL https://m.edso00.ru/00ad
APy as2c
CtpoeHue aTOMOB. bubnmnoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00ad
saep. M3oTonsl a342
Crpoenue bubnmnoreka [JOK
55 AIIEKTPOHHBIX https://m.edso0o.ru/00ad

000JI0YEK aTOMOB

Ay

abbhc

Cwm.



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

3JICMCHTOB
[Tepuonuueckoit
cuctemsl /1. H.
Meunneneena

XapakTepucTuka
XUMHUYECKOTO
9JIEMEHTA 110 €ro

Bbubnunoteka LIOK

56 MTOJIOXKEHHUIO B https://m.edso0o.ru/00ad
[MeproauuecKoi a824
cucteme /1. .
Menpeneena
3HaueHue
[Tepuoanueckoro
3aKOHA JUJIs Pa3BUTHSL bubnuorexa [HOK
57 HAyKU ¥ MPaKkTUKu. /1. https://m.edsoo.ru/00ad
W. MenneneeB — a%6e
Y4EHBIN, ITeJaror u
TpaKJIaHUH
PezepBHblii ypok.
O60061eHue u
cHUCTeMaTH3aIus bubmorexa [IOK
58 . https://m.edsoo.ru/00ad
3HAHUM /
b33c
Bceepoccutickas
IpoBepoyHas pabora
KonTponbHas pabota
Nod 110 Tene bubmuorexa [{OK
59 https://m.edsoo.ru/00ad

«CTpoenue aroma.
XuMuueckas CBsI3b) /

b486

Ayn.

CwMm.

CwMm.

CwMm.



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

Bceepocculickas
IpoBepoyHasi pabora

DNEeKTPOOTPULIATENIbH
OCTh aTOMOB

bu6nmoreka [IOK

CwMm.

Ay,

CwMm.

CwMm.

Ayn.

60 https://m.edsoo.ru/00ad
XAMHUYECKAX
aab8
JJIEMEHTOB B
bu6nmoreka [IOK
HMonuas xumndeckas
61 https://m.edsoo.ru/00ad
CBS3b
ac34
KoBanenTtHas bu6mmoteka [IOK
62 MOJIsIpHAS https://m.eds00.ru/00ad
XUMHYECKAS CBI3b aab8
KoBanenTtHas bu6mmoteka [IOK
63 HETIOJISIpHAS https://m.edso00.ru/00ad
XUMHUYECKAS CBI3b aab8
bubmmoreka [IOK
64 CrelneHs OKUCIEHUS https://m.edsoo.ru/00ad
ae28
OKHCIUTEITBHO- bu6nuoreka [IOK
65 BOCCTAHOBUTEILHBIE https://m.edsoo.ru/00ad
peakuuun b076
bu6nuoreka [IOK
OKucIuTeu "
66 BOCCTAHOBHTGII https://m.edsoo.ru/00ad
T b076
Pe3epBHEBI YPOK.
P P bu6mmoteka [IOK
O0600111eHE U
67 https://m.edsoo.ru/00ad

cUCTEMAaTH3aIUI
3HAHUH 10 TEME

9ch2

Ayn.

CwMm.

CwMm.



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

«CTpoeHnue aroma.
XUMHUECKasi CBSI3b»

Pe3epBHblii ypok.

CwMm.

O6oGmeHHo i bu6nmoreka [IOK
68 1 https://m.edsoo.ru/ff0d6
CUCTEMaTH3aIUs
! 1c6
3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KIIACC OYHO-3A0OYHAS ®OPMA OBYYEHMUAA

KoanuyecTBO 4acosB

JJIeKTPOHHbIE
Ne Jlara P ®opma
uugposbie
n/ Tema ypoxa Bcer  KonTtpoibH IIpakTnyeck  HM3y4e peajmzanuu
o0pa3oBaTebHbI
I o ble padoThbI ue padoThbl HUA
e pecypchl BOCIIUTATEILHOIO
MOTEHI[HAJIA
[Mepromuaecknii [To6y:xneHune Ayn.
3aKOH. 00yJaroIuXxcst
[Tepunonuueckas Bubnuoreka IIOK =~ co0mronars Ha ypoke
1 cucrema 1 https://m.edsoo.ru/0 ~ OOIIENPUHATHIE
XHUMHYECKHUX Oadb59e HOPMBI IIOBEICHUS,
snementos J1. U. IpaBuiIa OOIEHHUS CO
MeHeneesa CTapHimmMu
(memaroru4ecKuMHu
3aKOHOMEPHOCTH B Cwm.
pabOTHUKAMU) U
U3MEHEHUU
CBOMNCTE bubmuorexka [[OK = CBCPCTHHUKAMHU
2 1 https://m.edsoo.ru/0 ~ (0Oydaroummucs),
XAMAHCCKUX 0adb6b6 MPUHIIUIIBI Y4eOHOM
9JIEMEHTOB TIEPBBIX JMCIHTITHHBL 1
TPEX TIEPHUOIOB CaMOOpraHu3allnH.
Knaccudukanus u Cwm.
HOMEHK ATy Bu6mmnorexa [JOK =~ IIpuBneuctHne
3 HeODEAHICCKIX 1 https://m.edsoo.ru/0 =~ BHAMaHHA
p 0adb7e2 00y4Jaromuxcs K
BEILIECTB [IEHHOCTHOMY
Buasl xumnueckoi acreKkTy H3y‘IaeMB£X Ayn.
bubmmoreka IIOK  Ha ypokax siBjeHwui,
CBSI3HM M THIIBI
4 1 https://m.eds00.ru/0 = HCIONB30BaHUE
KPUCTAITMYECKHUX
i Oadbac6 BOCIIUTATEIbHBIX
peméToK



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

Konrtponbnas
pabota Nel mo
teme «IloBTOpenue
u yriayOneHue
3HaHUU OCHOBHBIX
paszienoB Kypca 8
KJ1acca»

Knaccudukanmst
XUMHYECKHUX
peakuii o
Pa3ITUIHBIM
npu3HaKaM

ITonstue o
CKOpOCTH
XHUMHYCECKOM
peakuuu. [Tonstue
0 TOMOT'CHHBIX H
TeTEPOreHHBIX
peaKumsax

bubmuoreka [JOK
https://m.edsoo.ru/0
0Oadbcb0

bubmuoreka [JOK
https://m.edsoo.ru/0
0Oadbe9a

ITonstue o
XUMHYECKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIIONIHE Ha
CKOPOCTb
XUMHUUYECKOMN
peakuuu u
MTOJIOKCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadc28c

BO3MOYKHOCTEHN
paszena uepes
0I00PCOOTBETCTBYIO
IMX YIPa)KHEHUH.
Bxurouenue B ypok
UTPOBBIX MPOLEAYD,
KOTOPbIE TOMOTAIOT
NOJIIEPKATh
MOTHBAIIUIO
oOyJaromuxcs K
MOJTYYEHHIO 3HAHU,
HaJIaKUBAHUIO
MO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MIOMOTaI0T
YCTaHOBJICHHUIO
no0OposKenaTenbHOR
aTMocgepbl BO BpeMst

ypOKa
[IpuBneuenue
BHUMAaHUS
oOyJaromuxcst K
LEHHOCTHOMY
aCIIEKTy U3y4aeMbIX
Ha ypOKax sIBJICHU,
UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHus
yueOHOro nmpeaMeTa
yepes3 IeMOHCTPALINIO

Ayn.

Cwm.

Cwm.



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

XUMHUYECKOTO
paBHOBeECHUS
OKHUCIUTENBHO- bubmuoreka [JOK
9 BOCCTaHOBUTEIBH https://m.edsoo.ru/0
bI€ PEAKIIUK Oadcade
Teopus
3JIEKTPOJIUTUYECKO Eu6 1OK
. HOIHOTEKA
W OUCCOIIMALINH.
10 https://m.edsoo.ru/0
CuibHBIE U 0adcd68
cJiabnle
AJIEKTPOIIUTHI
HoHnnble bubmuoreka [JOK
11 ypaBHEHUs https://m.edso0.ru/0
peaknuit 0add448
XUMHUYECKHE
CBOMCTBA KHUCJIOT U By 1OK
. NOJINOTEKA
OCHOBAHHUI B CBETE
12 . https://m.edsoo.ru/0
MpeACTaBICHUIN 00 0add5ds
AIEKTPOIUTUIECKO
U IUCCOIHaIn
XUMHUYECKHE
CBOMCTBA COJICH B Eub 1OK
HOIHOTEKA
CBETE
13 . https://m.edsoo.ru/0
MpeACTaBICHUI 00 0addsh?
AJIEKTPOJIUTUYECKO
U IUccoraniu
Morsme o bu6mmorekxa [JOK
14 https://m.edsoo.ru/0

TUAPOIIU3E COJIEU

0add9d4

o0yJarommmcest

IIPUMEPOBOTBETCTBCH

HOTO, TPAXKTAHCKOTO
IOBENCHUS,
TIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
TOOPOCEPACYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JJI UTEHUS,
3a/1a4 IS PeIICHUs,
IPOOJIEMHBIX
CUTYyalHH I
o0CyXJIeHUS B
KJ1acce.

Cwm.

Ayn.

Cwm.

Cwm.

Ay,



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O06o0061EeHNE U

bu6mmoreka [JOK

15 CUCTEMAaTH3aLUA https://m.edsoo.ru/0
3HAHUHI Oaddd12
[IpakTnueckas
paborta Ne 1. bubnunoreka [JOK

16 «Pemienue https://m.edsoo.ru/0
AKCTIIEPUMECHTAIBH Oaddbfa
BIX 327349
Kontponbnas
paborta Ne2 o
TEME

bubmuoreka [JOK
«DJEKTPOIUTHYEC
17 s THCCOMMALIS https://m.edsoo.ru/0
A QLA OaddecO
XUMHYECKHUE
peaKkIuu B
pacTBopax»
Oo6ast
XapaKTepUCTHKA
bu6mmorexa [IOK
TraJI0reHoB.
18 ek https://m.edsoo.ru/0
HHeCKHe Oaddfe?
CBOICTBA Ha
npuMepe xjaopa
XJI0pOBOAOPOA.
CousiHast KUCIIOTA,
bu6mmorexa [{OK
XUMHUYECKUE
19 cBOMCTEA https://m.edsoo.ru/0
i Oadel04
MOJTyYeHUE,

IIPUMEHEHHE

Ay,

Ayn.

Cwm.



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[IpakTnueckas
pabota Ne 2 o
teme «llomyyenue

bubmuoreka [JOK

20 R https://m.edsoo.ru/0
- ’ 0ade348
n3yueHue eé
CBOMCTBY
Brruncnenuns mo
ypaBHEHUSM
bubmuoreka [JOK
XUMHUYECKUX
21 KL, CoII https://m.edsoo.ru/0
PCAKIIHH, 0ade488
OJIMH U3 PEarcHTOB
JIaH B U30BITKE
OO0mas
bubmuoreka [JOK
XapaKTEPUCTHKA
22 https://m.edso0.ru/0
35eMeHTOB VIA-
Oade64a
TPYIIIBI
AmnoTponHsie
Mo uUKaIu
CEpBL.
bu6mmorexa [IOK
Haxoxnenue cepel
23 1 68 CoeTMHCHM B https://m.edso00.ru/0
A Oade64a
pHupoJIe.
XUMHYECKUE
CBOMCTBA CEPBI
CepoBogopon,
CTpPOCHHE, bubnmnoreka [JOK
24 buznueckue u https://m.edsoo.ru/0

XUMHUYCCKHUEC
CBOWCTBA

0ade802

Ay

Cwm.

Cwm.

Cwm.

Cwm.



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

25

26

27

Oxcuppl cepsl.
Cepnas KucjoTa,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE

Xumudaeckue
peaKIru, JIekKaIme
B OCHOBE
MIPOMBIIIEHHOTO
crocoba
IIOJIyYEHUS CEPHOU
KUCJIOTHL.
XuUMHUIeCcKoe
3arpsi3HEHUE
OKpY’Karoleu
cpensl
COE€TUHEHUAMU
cephbl

Brruucnenue
MacCOBOH J0JIU
BBIXO/Ia ITPOJIyKTa
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/0
Oadea28

bubmuoreka [JOK
https://m.edso0.ru/0
Oadec8a

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadec8a

28

Ob6mas
XapaKTepUCTHKA
areMeHTOB VA-
rpynnsl. A3or,
pacrpocTpaHeHHe
B IIPUPOJIE,

bu6mmorexa [{OK
https://m.edsoo.ru/0
Oadeeab

Cwm.

Cwm.



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

dusnueckue u
XUMHUUYECKHE
CBOMCTBA

AMMHax, ero
dusnueckue u

Ay,

bu6mmoreka [JOK
XUMHNYCCKHC
29 cBOMCTRA https://m.edsoo.ru/0
i 0adf004
MOJIyYCHHUE U
MIPUMEHEHUE
[IpakTnueckas
pabota Ne 3 o
bubmuoreka [JOK
teme «[lomyuyenue
30 ANMAKa https://m.edso0.ru/0
’ 0adf180
U3YYECHHE €ro
CBOMCTB)»
A3oTHas KHCIIOTAa,
e€ ¢usnyeckue u bubmmorexa [TOK
31 M CCKIe https://m.edso0.ru/0
. 0adf306
CBOICTBaA
Hcnonb3oBanue
HUTPATOB U COJIEN
aMMOHUS B
KauyecTBe
bu6mmorexa [IOK
MUHEPATBHBIX
32 P https://m.edso0.ru/0
YAROOPCHHUH. 0adf518
XUMHYECKOE
3arpsi3HEHUE
OKpYXaroIei

cpenbl



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

COCAUMHCHUAMU
a3oTa

®dochop. Okcnn

docdopa (V) u
ocopnast
bocdop bu6mmoreka [JOK
KHCJIOTA,
33 pusecKue 1 https://m.edsoo.ru/0
Oadf68a
XUMUYECKHE
CBOMCTBA,
MOJTyuyeHue
Hcnonb3oBanue
docdaros B
KauecTBe
bubmuoreka [JOK
MHUHEpaTbHBIX
34 JU—— https://m.edso0.ru/0
YAOOP ) Oadfc20
3arpsi3HEeHUE
IIPUPOJHON Cpebl
dbocdaramu
Yraepon,
acrpocTpaHeHHe
Pactpoctp bubmuoreka [JOK
B TIPUPOJIC,
35 pusIIecKHe 1 https://m.edso0.ru/0
Oadfd9c
XUMHYECKHE
CBOICTBA
Oxkcunsl yraepoaa,
ux pusuyeckue u bubnuorexa [IOK
36 XUMUYECKHE https://m.edso0.ru/0
CBOMCTBA. Oadfebe

DKOJIOTUUYECKUE

Ay,

Ay

Cwm.

Cwm.



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

po0JIeMsl,
CBSI3aHHBIC C
OKCHJIOM yTJiiepoa
(Iv)

VrobpHas KHCI0TA

bubmuoreka [JOK

37 68 com https://m.edso0.ru/0
0ae006¢
[IpakTnueckas
pabota Ne 4 o
teme "[lonyuyenue bubnnoreka [JOK
38 YTIIEKUCIIOTO Ta3a. https://m.edsoo.ru/0
KauecTBennas 0ae027e
peakius Ha
KapOoHaT-HOH"
IlepBoHavanbHbIE
IIOHSITUA 00
S — bu6mmorexa [IOK
39 Bp TBAX KAK https://m.edso0.ru/0
cree ° 0ae054e
COEeTUHEHMAX
yriepoja
. bubnuotexa [JOK
Kpemnuit u ero
40 S https://m.edso00.ru/0
A 0ae080a
IIpakTHueckas
pabota Ne 5.
bubmuorexa [JOK
Pemenne
41 https://m.edso00.ru/0
AKCIIEPUMEHTAIIbH

BIX 3aJ1a4 II0 TEME
«Baxuenmme

0aeObf2

Ay,



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJIJIBI U UX
COCOAUHECHUA»

42

Konrtponbnas
pabora Ne3 no
TeMe «BaxkHenmue
HEMETaJIJIbl U UX
COCIMHEHUS

bu6mmoreka [JOK
https://m.edso0.ru/0
OaeQel8

43

OOmas
XapaKkTepHUCTUKA
XUMHYECKHX
3JICMCHTOB —
METaJJIOB.
Mertannuueckas
CBS3b U
MeTaJUImyecKas
KpHUCTaJUIMYECKas
peléTka.
duznueckue
CBOMCTBA
METaJJIoOB

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael03e

Ay,

44

XHUMHYECKUE
CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUYECK
WU psl
HaIpsHKEHUN
METaJUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell56

Ay,



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

OO011re crmocoobl
MOy YCHUS
METAJIIO0B.
CiaBbl.

Ay

Cwm.

Cwm.

Brraucnenus mno bubmuoreka [JOK
45 YPaBHEHUSAM https://m.edso0.ru/0

XUMHYECKHX 0ael156

peaKuHnii, eciu

OJIMH U3 PEarcHTOB

COJICPIKUT

pUMecH

Ilonsarue o bu6mmoreka [JOK
46 KOppO3HHU https://m.edsoo.ru/0

METaJIJIOB 0ael278

Ienoumbre bubmuoreka [JOK
47 MeTAMLILL https://m.edso0.ru/0

Oael4b2

Oxcuael u bu6mmorexa [IOK
48 TUAPOKCUIBI https://m.edsoo0.ru/0

HaTpHs U Kaaus 0ael4b2

[[lemouno3emenbH bubnunoreka [JOK
49 bI€ METaJIIbl — https://m.edsoo.ru/0

KaJbIIUH 1 MarHuu Oael5e8

Baxneiimme bubmuorexa [JOK
50 COCTMHECHUS https://m.edso0.ru/0

KaJIbIUs Oael5e8

0O000meHne n
51 CHCTEMAaTH3allHs

3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOILI U

bu6mmoreka [JOK

Ay

Ay

Cwm.

Ayn.

52 CHoCOOEI €€ https://m.edsoo.ru/0
yCTpaHeHus 0ae1886
[IpakTnueckas
pabota Ne 6 o bubnunoreka [JOK

53 teMme "JKECTKOCTD https://m.edsoo.ru/0
BOJIBI U METOJILI €6 Oaelae8
ycTpaHeHus"

bubmuoreka [JOK

54 AnroMuHui https://m.edso00.ru/0
Oaelc6b4

AmdoTtepHbie bubnmoreka [JOK

55 CBOICTBa OKCHA U https://m.edsoo.ru/0
THIPOKCHIA Oaelc64

bubmuoreka [JOK

56 Keneso https://m.edso0.ru/0

0aeld86
Oxcuppl,
e —_— bu6mmorexa [IOK

57 p I https://m.edsoo.ru/0
coymm xkene3a (1) u 0863566
xenesa (1)
0O00011eHne "

58 CHUCTEMAaTHU3aIU
3HAHUU
IIpakTHueckas
pabota Ne 7. bubnmoreka [JOK

59 Pemenne https://m.edsoo.ru/0
AKCIEPUMEHTAIbH Oae3de8

bIX 3aJa4 I10 TEMC



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

«Baxuenmme
METAJUIBI U UX
COETUHEHUS

60

Brraucnenus no
YPaBHEHUSAM
XHUMHYECKHAX
peakui, eciu
OJIMH U3 PEareHTOB
JIaH B U30BITKE HJIH
COAEPXKUT
MIPUMECH.
Brraucnenns
MacCOBOM O
BBIXOJIa IPOJIyKTa
peakuu

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael750

61

62

63

0O00011eHue u
CUCTCMaTnu3alusa
3HAHUU

KonTponbHas
pabota Ne4 o
TeMe «BaxHelmue
MeETaJIJIbl U UX
COEJIMHEHUS»

Bemecta u
MaTepHuaibl B
MTOBCETHEBHOM
JKU3HH YeJI0BEKA

bu6mmorexa [{OK
https://m.edsoo.ru/0
0ae3f50

Ay,

Cwm.

Cwm.



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

Ay

Ay,

XHUMHYECKOE
bu6mmoreka [JOK
3arpsi3HEHUE
64 it 1 https://m.edsoo.ru/0
OKpyaromen 0ae4270
cpenbl
Posp xumuu B
bu6mmoreka [JOK
perieHnn
65 . 1 https://m.edsoo.ru/0
3KOJIOTAYECKUX 0264270
npo0emM
PesepBHrlil ypok.
P P bubmuoreka [JOK
O060061IEHNE U
66 CHCTeMATHAALIA 1 https://m.edsoo.ru/0
. H 0ae0dOa
3HAHUU
PesepBHrlil ypok.
P P bubmuoreka [JOK
O060061IEHNE U
67 P 1 https://m.edsoo.ru/0
natisan 0adb33c
3HAHUI
PesepBHEBI yPOK.
b P bu6mmoreka [JOK
0O00011eHue u
68 1 https://m.edsoo0.ru/0
CHCTel\iIaTmaum[ 0ad9och?
3HAHUI E——
OBIIEE
KOJIMYECTBO YACOB 68
I10 T[TPOTPAMME

Cwm.

IHOYPOYHOE IINTAHUPOBAHHUE



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

NuauBuayanabHoro gomamnero odoydenns 8 KJIACC

Tema ypoka

IIpeamer xumun.
Ponp xuMuu B 3KH3HU
yenroBeka. Tena u
BeIIlECTBA

TlonsaTue o MmeToax
IIO3HAHUJI B XUMHUHU

[IpakTnueckas padbora
Ne 1 «IIpaBuna
paloThI B
nabopaTopuu U
npuEMBI 00paleHHs ¢
1a00paTOpHBIM
00opyI0BaHEM»

YucTele BELIECTBA U
cMmecu. CriocoObl
paszaenenus cMecen

[IpakTuueckas pabora
No 2 «Pa3pnenenue
cMmeceii (Ha mpumepe

KoanuecTBo 4acoB

Bcecer  KoHTpoJibH
0 ble padoThbI

Jlara
H3y4eH
us

[MpakTuyeck
ue padoTbl

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

bubnnoreka IIOK
https://m.edsoo.ru/ff0d2
10c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2
27e

bubmmoteka [IOK
https://m.edsoo.ru/ff0d2
3dc

but6mmoreka [IOK
https://m.edsoo.ru/ff0d2
6ca

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d2
8c8

®opma
peanu3anuu

BOCIIUTATEILHOIO
MOTEeHIHAJIA

[ToOyxnenue
o0yyJaromuxcs
coOJIro1aTh Ha
ypoke
OOIICTPUHSTHIC
HOPMBI
MMOBEECHU,
MpaBUJIa OOIICHUS
CO CTapIINMHU
(memarornaecKkum
1 pabOTHUKAMU)
1 CBEpCTHHKAMH
(oOyuaroumMucsi),
TIPUHITAITHI
yueOHOM
JACIUILINHEL U
CaMOOpTaHu3aIul

IIpusneuenune
BHUMaHHUS
oOyuarommxcs K
LEHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha

Ayn.

CwMm.

CwMm.

Ayn.

Cwm.



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

OUYHCTKH IIOBApPEHHOU
COJIN )»

Bbu6nuoreka [IOK
6 ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2
abe
XuMHYeCcKHue
3JIEMEHTBI. 3HAKH bu6nuoreka [IOK
7 (cumBOIIBI) https://m.edsoo.ru/ff0d2
XUMHYECKHUX be8
3JICMCHTOB
bubmuorexa [JOK
[IpocTeie U cnoXHbBIE
8 https://m.edsoo.ru/ff0d2
BEIIICCTBA
abe
ATtoMmHO- bubnnoreka IIOK
9 MOJIEKYJISIPHOE https://m.edsoo.ru/ff0d2
y4yeHUe d50
3aKOH MOCTOSIHCTBA
COCTaBa BEIICCTB.
Xumuyeckas bu6mmoteka [IOK
10 ¢bopmyna. https://m.edsoo.ru/ff0d2
BanenTHOCTH aTOMOB eae
XUMUYECKHUX
3JIEMCHTOB
OtHocuTenbpHas
but6mmoreka [IOK
aTOMHas macca.
11 https://m.edsoo.ru/ff0d3

OTHOCUTENbHAA
MOJIEKYJIsIpHAs Macca

23c

YpOKax sIBJICHUH,
UCIOJIb30BAHUE
BOCIUTATEIbHBIX
BO3MOKHOCTEH
pazzena uepes
O0JI00PCOOTBETCT
BYIOIIUX
YIpaKHEHUH.
Bxirouenue B
YPOK UTPOBBIX
1poueayp,
KOTOpBIE
MIOMOTAI0T
MoJIAePIKaTh
MOTHBAITHIO
oOyuaromuxcs K
MOy YCHUTO
3HAHWMH,
HaJTaKUBAHUIO
MO3UTUBHBIX
MEXJIMYHOCTHBIX
OTHOILIEHUH B
KJ1acce,
MOMOTal0T
YCTaHOBJICHUIO
JoOpoXkeIaTeIbH
ol aTMOC(ephl BO
BpEMS ypoKa
IIpusneuenune
BHUMAaHUS
oOyuaromuxcs K

Ayn.

Ay

CwMm.

CwMm.

Ayn.

Ayn.



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

MaccoBast gois

bu6nmoreka [IOK
XUMHUYECKOTO
12 https://m.edsoo.ru/ff0d3
JJIEMEHTA B
50c
COCTMHCHUH
KommaecTBo bubmuorexa [JOK
13 BerecTBa. Molb. https://m.edsoo.ru/ff0d5
MomnsipHast macca 230
dusnueckue u bu6nuoreka [IOK
14 XUMHUYECKUE SIBJICHUS. https://m.edsoo.ru/ff0d3
XuMHUecKasi peaKius 7fa
IIpusnaku u ycioBus bubnnorexka HOK
15 MPOTEKAHUS https://m.edsoo.ru/ff0d3
XUMHYECKUX PEAKIUI al6
3aKOH COXpaHEHUS
bubnnoreka IIOK
MacChl BEIIECTB.
16 https://m.edsoo.ru/ff0d3
XUMHUYECKHUE
b88
ypaBHEHUS
Beruucnenus
KOJIMYECTBA, MACCHI bubmmoteka [IOK
17 BEILIECTBA 110 https://m.edsoo.ru/ff0d5
YPaBHEHHUSAM 708
XUMHUYECKUX PEAKIUN
Knaccudukanus
XUMHUYECKUX PEAKIUHI bubnuotexa [JOK
18 (coenuueHnus, https://m.edsoo.ru/ff0d3
pa3iIoKeHUs, 34

3aMeIIeHHs, OOMeHa)

LIECHHOCTHOMY
acIeKTy
M3y4aeMbIX Ha
ypOKax sIBJICHUH,
UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MO>KHOCTEN
cofiep KaHus
yueOHOT0
npeaMeTa uepes
JIEMOHCTPAIHIO
00yYaroImuMcst
MIPUMEPOBOTBETCT
BEHHOT0,
TPaKTAHCKOTO
MOBEJICHHUS,
MIPOSIBIICHUS
4eN0BEKOII00Us 1
JI0OpOCEPACUHOCT
U, uepe3 noadop
COOTBETCTBYIOIIN
X

TEKCTOB JJIS
YTEHUs, 3a/1a4
JUTSI pETIICHWS,
MPOOIEMHBIX
CUTYyalUi s
00CYXJIeHHS B
KJ1acce.

CwMm.

CwMm.

Ayn.

CwMm.

Ayn.

Ayn.

Ayn.



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

19

20

21

22

23

M. B. JlomoHOCOB —
YUYEHBIN-
SHIMKIOIEINCT.
O06001enue u
CHCTEMAaTH3alHs
3HAaHUH

KontponpHas padota
Nel o Teme
«BemecTBa n
XHUMHUYECKHE
peaKuum»

Bo3nyx — cmech
rasoB. CocraB
Bo3ayxa. Kucnopon
— 3JIEMEHT U MPOCTOE
BemecTBo. O30H

dusznyeckue u
XUMHUYECKHE CBOMCTBA
KHCIopoa (peakiuu
OKHCIICHUs, TOPEHNUE).
Ilonsatue 06 okcugax

CriocoObI nosryueHust
KHCJIOpOJa B
nabopaTopuu u
MIPOMBIIIJICHHOCTH.
[IpumeHenne
KHCIIOpoJa

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4
Oc4

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d4
290

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4
48e

bubmmoteka [IOK
https://m.edsoo.ru/ff0d4
614

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4
97a

CwMm.

Ay,

CwMm.

CwMm.

CwMm.



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

24

25

26

27

28

TemnoBoit a3 ekt
XMMHUYECKON peaKiuy,
HOHSITHE O
TEPMOXHMHUYECKOM
YpaBHEHUH, K30~ U
SHIOTEPMHYECKIX
peaxImsx

TommuBo (He TS,
yroJib U METaH).
3arpsi3HeHue BO3AyXa,
CIIOCOOBI €T0
MIPEIOTBPALICHUS
[IpakTuueckas pabora
Ne 3 o Teme
«ITonyuenue u
coOupanue
KHCJIOPO/a, N3yueHHe
€ro CBOMCTB»

Bonopoxn — anemeHnt
U IIPOCTOE BEILECTBO.
Haxoxnenue B
npupoae

dusznyeckue u
XUMHUYECKHE CBOMCTBA
BOJIOPOJIA.
[IpumeHenne
BOJIOpOJIa

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0d4
790

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4
cda

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4
ae2

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d4
ddo

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4
ddo

CwMm.

CwMm.

CwMm.

CwMm.

CwMm.



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

IlonsTre o kucioTax

bubnuoteka LIOK

Ayn.

CwMm.

CwMm.

CwMm.

Ayn.

29 https://m.edsoo.ru/ff0d5
1 COJISIX 0d2
CriocoOsI MOTy4eHUS bubnmnoreka HOK
30 BOJZIOPOJIa B https://m.edsoo.ru/ff0d4
naboparopun ddo
[IpakTrueckas pabota
Ne 4 o Teme
onyuenye m bubmuorexa [JOK
31 https://m.edsoo.ru/ff0d4
coOupaHue BOAOPOIa, P
W3YYCHHE €r0
CBOMCTB»
Mousipabiii 00BEM bubnuoreka [JOK
32 ra3oB. 3aKOH https://m.edsoo.ru/ff0d5
ABorazipo 42e
Brruncnenus o0béma,
KOJIMYECTBA BEIIECTBA
ra3a 110 €10 bubmuorexa [JOK
33 https://m.edsoo.ru/ff0d5
HU3BECTHOMY 520
KOJIMYECTBY BEIIIECTBA
Wi 00bEMY
Brruucnenus 00EMoB
ra3oB I10 YpPaBHEHUIO bubnuoreka [JOK
34 peaKIu Ha OCHOBE https://m.edsoo.ru/ff0d5
3aK0Ha 00HLEMHBIX 708
OTHOILICHUI Ta30B
dusnueckue u bu6nunorexa LIOK
35 XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/ff0d5

BOJIBI

87a

Ayn.

Cwm.



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

CwMm.

CocTaB OCHOBaHMH. bubmuorexa [JOK
36 [Tonstue 06 https://m.edsoo.ru/ff0d5
UHIUKATOPaX 9e2
Bona kak
PacTBOPUTEII.
Hacpimennsie u bubmuorexa [JOK
37 HEHACBIIIICHHBIC https://m.edsoo.ru/ff0d5
pacTBopbl. MaccoBast b40
JIOJIS BEILIECTBA B
pacTBope
[IpakTuueckas padbora
Ne 5 mo Teme
«IIpurotoBiienue
bubnnoreka IIOK
38 paCTBOP(,)_B ¢ . https://m.edsoo.ru/ffod5
onpeenEHHON eha
MacCOBOM J0JIeH
PacTBOPEHHOTO
BEIIIECTBA»
KonTponbnas pabota
No2 10 Teme bu6mmoteka [IOK
39 https://m.edsoo.ru/ff0d6
«Kucnopoa. Bogopon. 349
Boga» T
OKcuBI: COCTaB, bu6mmoteka [IOK
40 Kiaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIaTypa 64e
[Tonyuenue u bubmuoreka [JOK
41 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/ff0d6

KHCJIOTHBIX,

64e

CwMm.

CwMm.

CwMm.

Ayn.

Cwm.



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

OCHOBHBIX U
aM(pOTEepPHBIX OKCHUJIOB

Ayn.

CwMm.

Ayn.

CwMm.

Ayn.

OcHOBaHUS: COCTaB, bubmuorexa [JOK

42 Kinaccudukanus, https://m.edsoo.ru/ff0d6
HOMEHKJIAaTypa /ca
[Tonyuenue u bubnmoreka [JOK

43 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d6
OCHOBaHUI 7ca
Kucnots: cocras, bu6mmoteka [IOK

44 Kiaccudukanms, https://m.edsoo.ru/ffOdf
HOMEHKJIaTypa ee2
[lonyuenue u bubnuoreka [JOK

45 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ffodf
KHUCJIOT ee2
g:ﬁ:;;ﬁ;:;;:’)' bubmuorexa [JOK

46 https://m.edsoo.ru/00ad
CIOCOOBI MOJTyYEHUS], 9474
XUMHUYECKHUE CBOKWCTBA
[IpakTnueckas padbora
Ne 6. Pemrenne
AKCIIEPUMEHTAIIbHBIX bubmuoreka [JOK

47 3a7a4 1o TeMe https://m.edsoo.ru/00ad
«OCHOBHBIE KJIaCCHI 9b7c
HEOPTaHUYECKUX
COEJTUHEHMIN»
I'eneTnueckas cBsI3b

bu6nunorexa LIOK

MEXTy KlaccaMu

48 https://m.eds00.ru/00ad

HEOPraHUYECKUX
COeIUHEHUN

9a50

CwMm.

CwMm.



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

CwMm.

Ayn.

CwMm.

Ayn.

CwMm.

O06o0meHue u bubmuorexa [JOK
49 cHUCTeMaTH3aIus https://m.edsoo.ru/00ad
3HaHUU 9ch2
KonrponsHas pabora
Ne3 1o Teme bubmuorexa [JOK
50 "OCHOBHBIC KIIACCBHI https://m.edsoo.ru/00ad
HEOPraHUYECKUX 9ela
coenuHeHun"
IIepBble moNBITKN
KJIaCCU(UKAIINN
bubmuorexa [JOK
XUMHUYCCKHUX
51 https://m.edso00.ru/00ad
anemeHTOB. [loHsATHE offa
O Ipynnax CXOAHBIX -
2JIEMEHTOB
[Tepuoanueckuii
3aKOH B
Mepromueckas bubmmoteka [IOK
52 P https://m.eds00.ru/00ad
CHUCTeMa XMMUYECKUX
as2c
anemeHToB /1. .
MenneneeBa
TTepHObL, FpyTs! bubmmoreka [IOK
53 o HH’H YHHBL https://m.edso00.ru/00ad
APy as2c
CtpoeHue aTOMOB. bubnmnoreka [JOK
54 CocTaB aTOMHBIX https://m.edsoo.ru/00ad
saep. M3oTonsl a342
Crpoenue bubnmnoreka [JOK
55 AIIEKTPOHHBIX https://m.edso0o.ru/00ad

000JI0YEK aTOMOB

Ay

abbhc

Cwm.



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc

3JICMCHTOB
[Tepuonuueckoit
cuctemsl /1. H.
Meunneneena

XapakTepucTuka
XUMHUYECKOTO
9JIEMEHTA 110 €ro

Bbubnunoteka LIOK

56 MTOJIOXKEHHUIO B https://m.edso0o.ru/00ad
[MeproauuecKoi a824
cucteme /1. .
Menpeneena
3HaueHue
[Tepuoanueckoro
3aKOHA JUJIs Pa3BUTHSL bubnuorexa [HOK
57 HAyKU ¥ MPaKkTUKu. /1. https://m.edsoo.ru/00ad
W. MenneneeB — a%6e
Y4EHBIN, ITeJaror u
TpaKJIaHUH
PezepBHblii ypok.
O60061eHue u
cHUCTeMaTH3aIus bubmorexa [IOK
58 . https://m.edsoo.ru/00ad
3HAHUM /
b33c
Bceepoccutickas
IpoBepoyHas pabora
KonTponbHas pabota
Nod 110 Tene bubmuorexa [{OK
59 https://m.edsoo.ru/00ad

«CTpoenue aroma.
XuMuueckas CBsI3b) /

b486

Ayn.

CwMm.

CwMm.

CwMm.



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486

Bceepocculickas
IpoBepoyHasi pabora

DNEeKTPOOTPULIATENIbH
OCTh aTOMOB

bu6nmoreka [IOK

CwMm.

Ay,

CwMm.

CwMm.

Ayn.

60 https://m.edsoo.ru/00ad
XAMHUYECKAX
aab8
JJIEMEHTOB B
bu6nmoreka [IOK
HMonuas xumndeckas
61 https://m.edsoo.ru/00ad
CBS3b
ac34
KoBanenTtHas bu6mmoteka [IOK
62 MOJIsIpHAS https://m.eds00.ru/00ad
XUMHYECKAS CBI3b aab8
KoBanenTtHas bu6mmoteka [IOK
63 HETIOJISIpHAS https://m.edso00.ru/00ad
XUMHUYECKAS CBI3b aab8
bubmmoreka [IOK
64 CrelneHs OKUCIEHUS https://m.edsoo.ru/00ad
ae28
OKHCIUTEITBHO- bu6nuoreka [IOK
65 BOCCTAHOBUTEILHBIE https://m.edsoo.ru/00ad
peakuuun b076
bu6nuoreka [IOK
OKucIuTeu "
66 BOCCTAHOBHTGII https://m.edsoo.ru/00ad
T b076
Pe3epBHEBI YPOK.
P P bu6mmoteka [IOK
O0600111eHE U
67 https://m.edsoo.ru/00ad

cUCTEMAaTH3aIUI
3HAHUH 10 TEME

9ch2

Ayn.

CwMm.

CwMm.



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

«CTpoeHnue aroma.
XUMHUECKasi CBSI3b»

Pe3epBHblii ypok.

CwMm.

O6oGmeHHo i bu6nmoreka [IOK
68 1 https://m.edsoo.ru/ff0d6
CUCTEMaTH3aIUs
! 1c6
3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC NHauBUAYAJBHOT0 JOMALIHET0 00y4YeHHUs

KoanuyecTBO 4acosB

JJIeKTPOHHbIE
Ne Jlara P ®opma
uugposbie
n/ Tema ypoxa Bcer  KonTtpoibH IIpakTnyeck  HM3y4e peajmzanuu
o0pa3oBaTebHbI
I o ble padoThbI ue padoThbl HUA
e pecypchl BOCIIUTATEILHOIO
MOTEHI[HAJIA
[Mepromuaecknii [To6y:xneHune Ayn.
3aKOH. 00yJaroIuXxcst
[Tepunonuueckas Bubnuoreka IIOK =~ co0mronars Ha ypoke
1 cucrema 1 https://m.edsoo.ru/0 ~ OOIIENPUHATHIE
XHUMHYECKHUX Oadb59e HOPMBI IIOBEICHUS,
snementos J1. U. IpaBuiIa OOIEHHUS CO
MeHeneesa CTapHimmMu
(memaroru4ecKuMHu
3aKOHOMEPHOCTH B Cwm.
pabOTHUKAMU) U
U3MEHEHUU
CBOMNCTE bubmuorexka [[OK = CBCPCTHHUKAMHU
2 1 https://m.edsoo.ru/0 ~ (0Oydaroummucs),
XAMAHCCKUX 0adb6b6 MPUHIIUIIBI Y4eOHOM
9JIEMEHTOB TIEPBBIX JMCIHTITHHBL 1
TPEX TIEPHUOIOB CaMOOpraHu3allnH.
Knaccudukanus u Cwm.
HOMEHK ATy Bu6mmnorexa [JOK =~ IIpuBneuctHne
3 HeODEAHICCKIX 1 https://m.edsoo.ru/0 =~ BHAMaHHA
p 0adb7e2 00y4Jaromuxcs K
BEILIECTB [IEHHOCTHOMY
Buasl xumnueckoi acreKkTy H3y‘IaeMB£X Ayn.
bubmmoreka IIOK  Ha ypokax siBjeHwui,
CBSI3HM M THIIBI
4 1 https://m.eds00.ru/0 = HCIONB30BaHUE
KPUCTAITMYECKHUX
i Oadbac6 BOCIIUTATEIbHBIX
peméToK



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

Konrtponbnas
pabota Nel mo
teme «IloBTOpenue
u yriayOneHue
3HaHUU OCHOBHBIX
paszienoB Kypca 8
KJ1acca»

Knaccudukanmst
XUMHYECKHUX
peakuii o
Pa3ITUIHBIM
npu3HaKaM

ITonstue o
CKOpOCTH
XHUMHYCECKOM
peakuuu. [Tonstue
0 TOMOT'CHHBIX H
TeTEPOreHHBIX
peaKumsax

bubmuoreka [JOK
https://m.edsoo.ru/0
0Oadbcb0

bubmuoreka [JOK
https://m.edsoo.ru/0
0Oadbe9a

ITonstue o
XUMHYECKOM
PaBHOBECHH.
®DakTopsl,
BIIMSIIONIHE Ha
CKOPOCTb
XUMHUUYECKOMN
peakuuu u
MTOJIOKCHUE

bu6mmoreka [JOK
https://m.edsoo.ru/0
Oadc28c

BO3MOYKHOCTEHN
paszena uepes
0I00PCOOTBETCTBYIO
IMX YIPa)KHEHUH.
Bxuirouenue B ypok
UTPOBBIX MPOLEAYD,
KOTOPbIE TOMOTAIOT
NOJIIEPKATh
MOTHBAIIUIO
oOyJaromuxcs K
MOJTYYEHHIO 3HAHU,
HaJIaKUBAHUIO
MO3UTHUBHBIX
MEKJIMYHOCTHBIX
OTHOIIIEHUH B KJ1acce,
MIOMOTaI0T
YCTaHOBJICHHUIO
no0OposKenaTenbHOR
aTMocgepbl BO BpeMst

ypOKa
[IpuBneuenue
BHUMAaHUS
oOyJaromuxcst K
LEHHOCTHOMY
aCIIEKTy U3y4aeMbIX
Ha ypOKax sIBJICHU,
UCIIOJIb30BaHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEMN
coJiepKaHus
yueOHOro nmpeaMeTa
yepes3 IeMOHCTPALINIO

Ayn.

Ayn.

Cwm.



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

XUMHUYECKOTO
paBHOBeECHUS
OKHUCIUTENBHO- bubmuoreka [JOK
9 BOCCTaHOBUTEIBH https://m.edsoo.ru/0
bI€ PEAKIIUK Oadcade
Teopus
3JIEKTPOJIUTUYECKO Eu6 1OK
. HOIHOTEKA
W OUCCOIIMALINH.
10 https://m.edsoo.ru/0
CuibHBIE U 0adcd68
cJiabnle
AJIEKTPOIIUTHI
HoHnnble bubmuoreka [JOK
11 ypaBHEHUs https://m.edso0.ru/0
peaknuit 0add448
XUMHUYECKHE
CBOMCTBA KHUCJIOT U By 1OK
. NOJINOTEKA
OCHOBAHHUI B CBETE
12 . https://m.edsoo.ru/0
MpeACTaBICHUIN 00 0add5ds
AIEKTPOIUTUIECKO
U IUCCOIHaIn
XUMHUYECKHE
CBOMCTBA COJICH B Eub 1OK
HOIHOTEKA
CBETE
13 . https://m.edsoo.ru/0
MpeACTaBICHUI 00 0addsh?
AJIEKTPOJIUTUYECKO
U IUccoraniu
Morsme o bu6mmorekxa [JOK
14 https://m.edsoo.ru/0

TUAPOIIU3E COJIEU

0add9d4

o0yJarommmcest

IIPUMEPOBOTBETCTBCH

HOTO, TPAXKTAHCKOTO
IOBENCHUS,
TIPOSIBIICHUS
YeJIOBEKOJIIOOHS U
JOOPOCEPICYHOCTH,
yepe3 moaoop
COOTBETCTBYIOIIUX
TEKCTOB JJI UTEHUS,
3a/1a4 IS PeIICHUs,
IPOOJIEMHBIX
CUTYyalHH I
o0CyXJIeHUS B
KJ1acce.

Cwm.

Ayn.

Cwm.

Cwm.

Ay,



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4

O06o0061EeHNE U

bu6mmoreka [JOK

15 CUCTEMAaTH3aLUA https://m.edsoo.ru/0
3HAHUHI Oaddd12
[IpakTnueckas
paborta Ne 1. bubnunoreka [JOK

16 «Pemienue https://m.edsoo.ru/0
AKCTIIEPUMECHTAIBH Oaddbfa
BIX 327349
Kontponbnas
paborta Ne2 o
TEME

bubmuoreka [JOK
«DJEKTPOIUTHYEC
17 s THCCOMMALIS https://m.edsoo.ru/0
A QLA OaddecO
XUMHYECKHUE
peaKkIuu B
pacTBopax»
Oo6ast
XapaKTepUCTHKA
bu6mmorexa [IOK
TraJI0reHoB.
18 ek https://m.edsoo.ru/0
HHeCKHe Oaddfe?
CBOICTBA Ha
npuMepe xjaopa
XJI0pOBOAOPOA.
CousiHast KUCIIOTA,
bu6mmorexa [{OK
XUMHUYECKUE
19 cBOMCTEA https://m.edsoo.ru/0
i Oadel04
MOJTyYeHUE,

IIPUMEHEHHE

Ay,

Ayn.

Cwm.



https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104

[IpakTnueckas
pabota Ne 2 o
teme «llomyyenue

bubmuoreka [JOK

20 R https://m.edsoo.ru/0
- ’ 0ade348
n3yueHue eé
CBOMCTBY
Brruncnenuns mo
ypaBHEHUSM
bubmuoreka [JOK
XUMHUYECKUX
21 KL, CoII https://m.edsoo.ru/0
PCAKIIHH, 0ade488
OJIMH U3 PEarcHTOB
JIaH B U30BITKE
OO0mas
bubmuoreka [JOK
XapaKTEPUCTHKA
22 https://m.edso0.ru/0
35eMeHTOB VIA-
Oade64a
TPYIIIBI
AmnoTponHsie
Mo uUKaIu
CEpBL.
bu6mmorexa [IOK
Haxoxnenue cepel
23 1 68 CoeTMHCHM B https://m.edso00.ru/0
A Oade64a
pHupoJIe.
XUMHYECKUE
CBOMCTBA CEPBI
CepoBogopon,
CTpPOCHHE, bubnmnoreka [JOK
24 buznueckue u https://m.edsoo.ru/0

XUMHUYCCKHUEC
CBOWCTBA

0ade802

Ay

Cwm.

Cwm.

Cwm.

Cwm.



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

25

26

27

Oxcuppl cepsl.
Cepnas KucjoTa,
buzndeckue u
XUMHUYECKHE
CBOMCTBA,
MIPUMEHEHUE

Xumudaeckue
peaKIru, JIekKaIme
B OCHOBE
MIPOMBIIIEHHOTO
crocoba
IIOJIyYEHUS CEPHOU
KUCJIOTHL.
XuUMHUIeCcKoe
3arpsi3HEHUE
OKpY’Karoleu
cpensl
COE€TUHEHUAMU
cephbl

Brruucnenue
MacCOBOH J0JIU
BBIXO/Ia ITPOJIyKTa
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/0
Oadea28

bubmuoreka [JOK
https://m.edso0.ru/0
Oadec8a

bu6mmorexa [IOK
https://m.edsoo.ru/0
Oadec8a

28

Ob6mas
XapaKTepUCTHKA
areMeHTOB VA-
rpynnsl. A3or,
pacrpocTpaHeHHe
B IIPUPOJIE,

bu6mmorexa [{OK
https://m.edsoo.ru/0
Oadeeab

Cwm.

Cwm.



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

dusnueckue u
XUMHUUYECKHE
CBOMCTBA

AMMHax, ero
dusnueckue u

Ay,

bu6mmoreka [JOK
XUMHNYCCKHC
29 cBOMCTRA https://m.edsoo.ru/0
i 0adf004
MOJIyYCHHUE U
MIPUMEHEHUE
[IpakTnueckas
pabota Ne 3 o
bubmuoreka [JOK
teme «[lomyuyenue
30 ANMAKa https://m.edso0.ru/0
’ 0adf180
U3YYECHHE €ro
CBOMCTB)»
A3oTHas KHCIIOTAa,
e€ ¢usnyeckue u bubmmorexa [TOK
31 M CCKIe https://m.edso0.ru/0
. 0adf306
CBOICTBaA
Hcnonb3oBanue
HUTPATOB U COJIEN
aMMOHUS B
KauyecTBe
bu6mmorexa [IOK
MUHEPATBHBIX
32 P https://m.edso0.ru/0
YAROOPCHHUH. 0adf518
XUMHYECKOE
3arpsi3HEHUE
OKpYXaroIei

cpenbl

Ay,



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

COCAUMHCHUAMU
a3oTa

®dochop. Okcnn

docdopa (V) u
ocopnast
bocdop bu6mmoreka [JOK
KHCJIOTA,
33 pusecKue 1 https://m.edsoo.ru/0
Oadf68a
XUMUYECKHE
CBOMCTBA,
MOJTyuyeHue
Hcnonb3oBanue
docdaros B
KauecTBe
bubmuoreka [JOK
MHUHEpaTbHBIX
34 JU—— https://m.edso0.ru/0
YAOOP ) Oadfc20
3arpsi3HEeHUE
IIPUPOJHON Cpebl
dbocdaramu
Yraepon,
acrpocTpaHeHHe
Pactpoctp bubmuoreka [JOK
B TIPUPOJIC,
35 pusIIecKHe 1 https://m.edso0.ru/0
Oadfd9c
XUMHYECKHE
CBOICTBA
Oxkcunsl yraepoaa,
ux pusuyeckue u bubnuorexa [IOK
36 XUMUYECKHE https://m.edso0.ru/0
CBOMCTBA. Oadfebe

DKOJIOTUUYECKUE

Ay,

Ay

Cwm.

Cwm.



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

po0JIeMsl,
CBSI3aHHBIC C
OKCHJIOM yTJiiepoa
(Iv)

VrobpHas KHCI0TA

bubmuoreka [JOK

37 68 com https://m.edso0.ru/0
0ae006¢
[IpakTnueckas
pabota Ne 4 o
teme "[lonyuyenue bubnnoreka [JOK
38 YTIIEKUCIIOTO Ta3a. https://m.edsoo.ru/0
KauecTBennas 0ae027e
peakius Ha
KapOoHaT-HOH"
IlepBoHavanbHbIE
IIOHSITUA 00
S — bu6mmorexa [IOK
39 Bp TBAX KAK https://m.edso0.ru/0
cree ° 0ae054e
COEeTUHEHMAX
yriepoja
. bubnuotexa [JOK
Kpemnuit u ero
40 S https://m.edso00.ru/0
A 0ae080a
IIpakTHueckas
pabota Ne 5.
bubmuorexa [JOK
Pemenne
41 https://m.edso00.ru/0
AKCIIEPUMEHTAIIbH

BIX 3aJ1a4 II0 TEME
«Baxuenmme

0aeObf2

Ay,



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

HEMCTAJIJIBI U UX
COCOAUHECHUA»

42

Konrtponbnas
pabora Ne3 no
TeMe «BaxkHenmue
HEMETaJIJIbl U UX
COCIMHEHUS

bu6mmoreka [JOK
https://m.edso0.ru/0
OaeQel8

43

OOmas
XapaKkTepHUCTUKA
XUMHYECKHX
3JICMCHTOB —
METaJJIOB.
Mertannuueckas
CBS3b U
MeTaJUImyecKas
KpHUCTaJUIMYECKas
peléTka.
duznueckue
CBOMCTBA
METaJJIoOB

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael03e

Ay,

44

XHUMHYECKUE
CBOMCTBA
METaJUIOB.
DNEKTPOXUMHUYECK
WU psl
HaIpsHKEHUN
METaJUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/0
0aell56

Ay,



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

OO011re crmocoobl
MOy YCHUS
METAJIIO0B.
CiaBbl.

Ay

Cwm.

Cwm.

Brraucnenus mno bubmuoreka [JOK
45 YPaBHEHUSAM https://m.edso0.ru/0

XUMHYECKHX 0ael156

peaKuHnii, eciu

OJIMH U3 PEarcHTOB

COJICPIKUT

pUMecH

Ilonsarue o bu6mmoreka [JOK
46 KOppO3HHU https://m.edsoo.ru/0

METaJIJIOB 0ael278

Ienoumbre bubmuoreka [JOK
47 MeTAMLILL https://m.edso0.ru/0

Oael4b2

Oxcuael u bu6mmorexa [IOK
48 TUAPOKCUIBI https://m.edsoo0.ru/0

HaTpHs U Kaaus 0ael4b2

[[lemouno3emenbH bubnunoreka [JOK
49 bI€ METaJIIbl — https://m.edsoo.ru/0

KaJbIIUH 1 MarHuu Oael5e8

Baxneiimme bubmuorexa [JOK
50 COCTMHECHUS https://m.edso0.ru/0

KaJIbIUs Oael5e8

0O000meHne n
51 CHCTEMAaTH3allHs

3HAHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKécTtkocTh BOILI U

bu6mmoreka [JOK

Ay

Ay

Cwm.

Ayn.

52 CHoCOOEI €€ https://m.edsoo.ru/0
yCTpaHeHus 0ae1886
[IpakTnueckas
pabota Ne 6 o bubnunoreka [JOK

53 teMme "JKECTKOCTD https://m.edsoo.ru/0
BOJIBI U METOJILI €6 Oaelae8
ycTpaHeHus"

bubmuoreka [JOK

54 AnroMuHui https://m.edso00.ru/0
Oaelc6b4

AmdoTtepHbie bubnmoreka [JOK

55 CBOICTBa OKCHA U https://m.edsoo.ru/0
THIPOKCHIA Oaelc64

bubmuoreka [JOK

56 Keneso https://m.edso0.ru/0

0aeld86
Oxcuppl,
e —_— bu6mmorexa [IOK

57 p I https://m.edsoo.ru/0
coymm xkene3a (1) u 0863566
xenesa (1)
0O00011eHne "

58 CHUCTEMAaTHU3aIU
3HAHUU
IIpakTHueckas
pabota Ne 7. bubnmoreka [JOK

59 Pemenne https://m.edsoo.ru/0
AKCIEPUMEHTAIbH Oae3de8

bIX 3aJa4 I10 TEMC



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

«Baxuenmme
METAJUIBI U UX
COETUHEHUS

60

Brraucnenus no
YPaBHEHUSAM
XHUMHYECKHAX
peakui, eciu
OJIMH U3 PEareHTOB
JIaH B U30BITKE HJIH
COAEPXKUT
MIPUMECH.
Brraucnenns
MacCOBOM O
BBIXOJIa IPOJIyKTa
peakuu

bubmuoreka [JOK
https://m.edsoo.ru/0
0ael750

61

62

63

0O00011eHue u
CUCTCMaTnu3alusa
3HAHUU

KonTponbHas
pabota Ne4 o
TeMe «BaxHelmue
MeETaJIJIbl U UX
COEJIMHEHUS»

Bemecta u
MaTepHuaibl B
MTOBCETHEBHOM
JKU3HH YeJI0BEKA

bu6mmorexa [{OK
https://m.edsoo.ru/0
0ae3f50

Ay,

Cwm.

Cwm.



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

Ay

Ay,

XHUMHYECKOE
bu6mmoreka [JOK
3arpsi3HEHUE
64 it 1 https://m.edsoo.ru/0
OKpYXaroIieu 0ae4270
cpenbl
Posp xumuu B
bu6mmoreka [JOK
perieHnn
65 . 1 https://m.edsoo.ru/0
3KOJIOTAYECKUX 0264270
npo0emM
PesepBHrlil ypok.
P P bubmuoreka [JOK
O060061IEHNE U
66 CHCTeMATHAALIA 1 https://m.edsoo.ru/0
. H 0ae0dOa
3HAHUU
PesepBHrlil ypok.
P P bubmuoreka [JOK
O060061IEHNE U
67 P 1 https://m.edsoo.ru/0
natisan 0adb33c
3HAHUI
PesepBHEBI yPOK.
b P bu6mmoreka [JOK
0O00011eHue u
68 1 https://m.edsoo0.ru/0
CHCTel\iIaTmaum[ 0ad9och?
3HAHUI E——
OBIIEE
KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME

Cwm.



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJIBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBePsSIEMOro
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

1

IIo Teme: ((HepBOHa'-IaJII)HI)IC XUMHNYCCKHUEC ITOHATHUA»

11

1.2

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TIOHATHH: aToM,
MOJIEKYJla, XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BELIECTBO, CMECh (OJHOPOAHAsT U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKYJSIpHAas Macca, KOJHYECTBO
BELIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JI0Ji1 XMMHYECKOTO
JJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM, XUMHUYECKas peaKkius,
KIacCUPUKALMS ~ peaklMii: peakiuu  COCAMHEHUsS, PpPeaKIuu
pa3NoKEHUs, peaKIUH 3aMelIeHHs, peaklud OOMEHa, HSK30- H
SHJOTEPMUUYECKHE PEAKINU, TeTUIOBON 3 (EKT peakiuu, pacTBop,

MacCcCoOBas J0JI BEIICCTBA (HpOHeHTHaH KOHI_ICHTpaI_II/IH) B pacTBOpPC

HIUTIOCTPUPOBATE B3aAUMOCBSA3b OCHOBHBIX XHMHUYCCKHUX MOHATUU U

IMPHUMCHATH OTU MMOHATHUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHm‘/'I

1.3

HCIIOJIb30BAaTh XUMUYCCKYIO CHUMBOJIMKY IJId COCTAaBJICHUA (I)OpMy.]'I

BEIIECTB U YPABHECHUN XUMHYECKUX PEAKIUN

14

PaCKpbIBaTb CMBICII 3aKOHOB COXpPAaHCHHA MacCChbl BCIICCTB,
NMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJSAPHOI'O YYCHUS, 3aKOHa

ABorazpo

1.5

1.6

OMnpeaciisiTb BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHI)IX
COCINMHCHUAX
KJIaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUEC pPCaAKIUU (HO qucily U COCTaBy

Y4acTBYIOUIMX B PEAKIMH BEIIECTB, M0 TEIIOBOMY 3P (HEKTY)

1.7

BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYHO MAacChl

BCIICCTB




1.8

1.9

1.10

2.1

BBIYHCIISITH MACCOBYIO JIOJIFO XUMHUYECKOTO 3JIEMEHTa 1Mo (Gopmylie

COCIMHEHUS,

BBIYUCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

MPUMEHSTh ECTECTBEHHOHAYYHBIE METO/IbI IIO3HAHS — HAOII0JICHNE,
W3MEpEHUe, MOJCTUPOBAaHUE, OKCICPUMEHT (pealdbHBId U
MBICJICHHBIN )

[To Teme: «BakHelume npecTaBUTEITN HEOPIaHUIECKUX BEIIECTB)
pacKpbhIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX ITOHSITHUH: OKCHII,

KHCj0Ta, OCHOBAaHUC, COJIb

2.2

OIIpCACIIATE IPHHAAJICIKHOCTh BCIICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeanHeHui 1o Gpopmynam

2.3

KJIACCU(PUIIMPOBATh HEOPTAHMYECKUE BEIIECTBA

2.4

2.5

2.6

XapakTepu30BaTh (OMHMCHIBATh) OOLIME XWMHUYECKHME CBOWCTBA
BEIIECTB Pa3JIMUHBIX KJIACCOB, MOATBEPXKIasl OMMCAaHUE NIPUMEpPaMU
MOJIEKYJISIPHBIX ~ YPaBHEHMH  COOTBETCTBYIOUIMX  XMMHUYECKHUX
peakuuii

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXKHOCTU IPOTEKaHHSI XMUMHUYECKUX

npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIol U
nabopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIMSIMH IO BBITIOJTHEHHIO
na6opaT0pme XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO U co6p1paHmo
ra3oo0pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOA), TPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM pPacTBOPEHHOTO
BEIECTBA, MJIAHUPOBATh U MPOBOJUTH XUMHUUYECKUE HKCIIEPHUMEHTHI
M0 PACMO3HABAHUIO PACTBOPOB IMIENOYEH U KHCIOT C MOMOIIBIO

WHMKATOPOB (JaKMyc, heHondTanent, METUIOPaHK U IpyTUe)

2.7

MIPOBOJIUTH PACYETHI [0 YPABHEHUIO XUMUYECKON peaKIuu

[Io teme: «llepmognueckuit 3akoH m Ilepumonmueckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CtpoeHue aTOMOB.

Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PACKpPBIBATE CMBICII OCHOBHBIX XUMHUYCCKHUX TOHSTHH: AApO atoMma,

BHCKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IL, paauyc aroma,




XUMHYCCKAad CBA3b, MOJIApHAss W HCHIOJApHAsA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPUIATECIIBHOCTG, HWOHHAasd CBsA3b, HMOH, KAaTHOH, AaHHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(bI/II_[I/IpOBaTB XUMHUYCCKUEC 3JICMCHTBI

3.3

3.4

OIMCHIBATh U XapaKTepu30BaTh TabamuHyto Gopmy Ilepuoanaeckoii
CHCTEMbl XMMUYECKHMX 3JIEMEHTOB: pa3iuuyaTh IOHITHUS «IJIaBHas
noarpynmna (Arpynma)» u «mnobouynas mnoarpynna (brpymma)y,

«MaJible» U «OOJIbIINE)» NEprUOAbI

packpsiBaTh cMbica I[lepuoamdeckoro 3akona JI.M. Menpneneena:
JEMOHCTPUPOBATh MMOHUMAHUE TEPUOJUYECKON  3aBUCHMOCTH
CBOMCTB XMMHUYECKHMX DOJEMEHTOB OT HX IIOJIO)KEHUS B

[Iepnonnueckoii cucreme

3.5

3.6

COOTHOCHTH  0003HAU€HHs, KOTOphIE HUMEIOTC B  Tabnmie
«lleppoguyeckass  cucrema  XUMUYeCKHX  anemeHToB .M.
MeHieneeBay ¢ 4MCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsj sjapa, o0Ilee 4YHCIo

QJICKTPOHOB U PpaCHpCACICHUC UX 110 3JICKTPOHHBIM CJ'IOSIM)

ONpCACIIITL  CTCIICHb  OKHUCJIICHHUA  JJICMCHTOB B 6I/IHapHI:>IX

COCIUHECHUAX

3.7

OTpEeAENATh BHUJI XMMHUYECKON CBSA3M (KOBAJEHTHAass UM HOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KJIACC

Kona
NPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

ITo Teme: «BemecTBO 1 XUMUYECKasi PEAKIUsY

11

PaCKpBIBATE CMBICII OCHOBHBIX XWMHYECKUX TMOHSTHM: pacTBop,
QJICKTPOJHUTBI, HEIJICKTPOJIHUTBI, 3JICKTPOIUTHYCCKAA AHUCCOLHAINA,
p€aKkuu MOHHOI'O O6MeHa, KaTaJm3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIC n HCO6paTI/IMBIe pCaKkiuu,
OKHCINTCIBPHOBOCCTAHOBHUTCIIbHBIC p€aKkuuu, OKHCIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIIN,

aM(pOTEepHOCTh, XHUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAas,




1.2

MeTaJIJII/I‘-IeCKaH), KpucCTalliIn4ycCKad peméTKa, CIIJIaBbI, CKOPOCTb
XHUMHYCCKOHN p€aknuun

HUIUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATUH H

MNPUMCHATH OTU MOHATUA IIPU OITMCAHHUU BCUICCTB U UX HpeBpameHHﬁ

13

COCTABJISITh YPaBHEHUS AJICKTPOJUTUUYECKON JUCCOIMALUN KUCTIOT,
miesioueld U coJied, MOJIHbIE M COKpAlIEHHbIE YpaBHEHUS peakiuil

HMOHHOTO OOMEHa

14

1.5

2.1

PacKphIBaTh CYIIHOCTh OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MIOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa 3TUX peakUuit
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOM peakiiuu

[To temam: «Hemeramnsl U uX coenuHeHUs» U «MeTamipl U UX
COETUHEHUS

XapakTepu3oBaTh  (OMHMCHIBaTh) 0OmMEe W crenuduueckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, TIOITBEPKIAT

OIMMCAHUC TIPpUMCPAMH MOJICKYJSIDHBIX W HOHHBIX ypaBHeHI/Iﬁ

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTaBJIATH YPABHCHU A peaKuHﬁ, MOATBCPKAAOIUX CYHICCTBOBAHNC

TeHETHYECKOM CBA3HU MCKAY BCIICCTBAMH PA3JIMIHBIX KJIACCOB

MPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IMPOTCKAHUA XUMUUCCKHUX npeBpam;eHI/Iﬁ B pa3JIMYHbIX

YCIIOBHSIX

ClIeIoBaTh TMpaBWJIaM TIONB30BAaHUS XUMHUYECKOM TMOCYIoil U
abopaTOpHBIM O00OpPYJOBAaHUEM, a TaKXKe MpaBUIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHSIMH TIO BBITIOJTHEHHIO
na6opaT0prlx XUMHUYCCKUX ONBITOB MO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3006paSHLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OpOBOAWTE pPE€aKOWH, IMMOATBCPKAAIOMINEC Ka4EeCTBEHHLIA COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMNBITHBIM MYTEM XIJIOPUI-,
Opomun, womua, kapOoHat, Qocdar, cummkar, cynbdar,
TUIPOKCUJIUOHBI, KATHOHBI aMMOHHSI, HOHBI U3YYEHHBIX METaJUIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB

ITo Teme: «XuMHus 1 OKpy>Karolas cpeia»

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuUMH4Yeckux moHatuil: [TIJIK

BCIIICCTBA; KOPPO3HA MCTAJIJIOB




3.2

MPUMEHATh OCHOBHBIE ONEPAIMU MBICIUTEIBHOU JEATEIBHOCTH —
aHAJIM3 W CHHTE3, CpaBHEHHE, OOOOINCHHE, CHUCTEeMAaTH3aIHIo,
BBISIBIICHUE TPUYUHHO-CICJACTBEHHBIX CBSI3€M — JUISI H3Yy4YCHHS
CBOMCTB BEIECTB U XUMHUYECKHUX PEAKIUN; €CTeCTBEHHOHAYYHBIC
METOJIbl TIO3HAHUS — HAONIOJACHHE, W3MEPEHUEe, MOCINPOBAHUE,

AKCTIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

11

1.2

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS

[lepBoHavanbHbIE XUMUYECKHE TOHSATHS

[Tpenmer xumuu. Poias XxuMuu B )KM3HU 4eJOBeKa. XUMHUS B CUCTEME HayK.
Tena u BemrectBa. PU3MUECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSIHHE

BCIICCTB

ITonsTHE O METOAAX MTO3HAHUS B XUMHU. UHCTHIE BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

1.3

14

ATOMBI U MOJICKYJIBI. Xumuueckue diaeMeHTbl. CHMBOJIBI XHUMHYECKHX

JJICMCHTOB. HpOCTbIe U CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJICKYJ'ISIpHOG YUCeHUC

XuMuueckas Q)opMyna. BanieHTHOCTE aTOMOB XHUMUUYECKUX JIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocCTaBa BCIICCTB. OtHocurenpHas aTOMHas macca.
OTHOCHUTENbHAA MOJICKYJISIpHAd Macca. MaccoBasgs 107151 XHMHUYECKOTO

9JICMCHTa B COCJMHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Monbs. MossipHast macca. B3auMocBsI3b KOJIMYECTBA,
Macchl M YHMCIIAa CTPYKTYpHBIX €IMHHUIl BemlecTBa. Pacdé€rbl mo ¢opmynam

XUMHYECKHX COCIMHEHUM

DuU3nYeCKUe U XUMUYECKHE ABJICHUS. XUMHUECKas Peakus U €€ MpU3HaKH.
3aKOH  COXpaHEHHs  MacCchl  BeIIeCTB.  XMMHMYECKHE  ypaBHEHUS.
Knaccugpukanuss  XUMHYeCKMX  peakiMi  (COeTMHEHMs,  pa3iioXkKeHus,

3aMelleHus, ooMeHa)

1.7

XWMHUYECKUH OKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYAOH, C
npaBUJIaMy pabOTHI B Tab0paTopuu U MpruéMaMu 0OpaleHus ¢ 1a00paTopHBIM
obopyoBaHHEM, HM3y4YeHHE W ONUcaHue (U3NMUYECKUX CBONCTB 00pa3IioB
HEOPraHMYECKUX BEIIeCTB, HaOmiojeHue (usudeckux (TUIaBIEHUE BOCKA,
TasiHHE JIbJIa, PACTUPAHKE caxapa B CTyNKe, KHTIEHHUE W KOHJIEHCAIIUS BOJIbI) U
XUMUYECKHX (TOpeHHe CBEYM, MPOKAIMBAHME MEIHON  MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHUCIOTOW) SIBJICHHM, HAOMIOIEHUE WU OIHUCAHUE
NPU3HAKOB TMPOTEKAHMA XHUMHUYECKUX peakIuil (pas3lokeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJOpPHIOM Oapus, pa3joKeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOCICTBUE HKele3a C paCTBOPOM




conu meau(ll), usyuenune cnoco6oB pa3aeneHus cMecel (C TOMOIIbI0 MATHHTA,
¢GwIbTpOBaHKE, BBINTAPUBAHKUE, AUCTUILISIMS, XpoMarorpadus), IpoBeIeHUE
OYUCTKH TOBAPEHHON CONMM, HAOMIOJCHHE | ONHCAaHHE pPe3yJIbTAaTOB
NPOBEJICHUS OIBITA, HJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUST MAacChl, CO3/IaHUE

MojieJield MOJIEKYJT (I1apOCTEP>KHEBBIX)

Baxueiire npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. CocraB Bo3nyxa. Kucimopon — anemMeHT U mpocroe
BemlecTBo. Haxoxxnenue kucinopoaa B nmpupoae, Gpusnueckue U XMMUUYECKHUE
cBoiicTBa (peakiuu ropenus). Oxcunsl. [Ipumenenne kucnopoaa. CrnocoOsl
HOJY4YeHUs KHUCIOpOoAa B J1abopaTopuu M IMpoMbIuIeHHOCTH. Kpyrosopor

Kucinopoza B npupoze. O30H — aorponHas MoaAupUKaLus KUCI0poaa

2.2

TermnoBoil 3¢ (eKkT XUMUYECKOW peakmuu, TePMOXHMHUYECKHE YpaBHEHUS,
9K30- ¥ DHJIOTEPMUYECKHE peakuuu. TOIIMBO: yroib U MeTaH. 3arps3HEHUE

BO3JlyXa, YCUJICHHE TTAPHUKOBOTO 3P PeKTa, pa3pylieHHEe 030HOBOTO CIIOS

2.3

2.4

2.5

Bonopon — anemenT u npoctoe BeuiecTBO. HaxoxaeHue Boopoaa B NpUpo/IE,
dusnyeckue M XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI IOIy4EHUSI.

Kucnotsl u conmu
MossipHblil 00bEM ra30B. Pacy€Thl o XMMUYECKUM ypaBHEHHUSIM

®usnyeckue cBoiicTBa BoAbl. Boma kak pactBoputTenb. PacTBOpsIL.
Hacpliiiennpie 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass o BeliecTBa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Posib pacTBOpoB B MpUPOJIe U B KU3HU yenoBeka. Kpyrosopot
BOABl B TMpUPOJE. 3arpsi3HEHHE MPUPOJIHBIX BOA. OXpaHa M OYHUCTKA

IIPUPOJHBIX BOJ

2.6

2.7

2.8

Knaccudukanus neoprannueckux coenunennit. Oxcunapl. Kimaccudukarms
OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HecoseoOpasyromue. Homenknarypa okcunoB. @u3zndyeckue U XMMHUYECKHE

CBOMCTBA OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

OcHoBanus. Kiaccudukanus OCHOBaHM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHMi. PU3NYECKUE M XUMUYECKHE CBOMCTBA
ocHoBaHui. [loryuenne ocHoOBaHUM

Kucnoter. Knaccudpukanusa kucnor. Homenkiarypa kucinor. ®usznueckue u

XUMHUYECKHE cBoiicTBa KucaoT. Psan aktuBHocth MetaiuioB H.H. Bbekxerosa.

[Tomyuyenue kucnot




2.9

2.10

2.11

Comu. Homenknarypa coneil. @u3nyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonydenue coneit
['eHeTnyeckas cBSI3b MEXAY KJaCCaMU HEOPTaHUUECKUX COCAMHEHUI

XUMUYECKUN OSKCIIEPUMEHT: KAueCTBEHHOE OIpe/eleHHe COJep>KaHus
KHCJIOpOJia B BO3JyXeE, MOJlydeHUe, coOMpaHue, pacliO3HaBaHUE U U3yUEHUE
CBOICTB KUCJIOpOAA, HAOJI0/IEHNE B3aUMOICHCTBUS BEIIECTB C KUCIOPOAOM U
YCIJIOBUSI BOSHUKHOBEHMS U IIPEKPAILEHUsI TOPEHUs (I10’Kapa), 03HAKOMJIEHUE C
oOpa3laMu OKCHJIOB M OINHMCAHME HUX CBOMCTB, IOJy4YeHHE, COOUpaHUeE,
pacro3HaBaHME M M3Y4YEHHE CBOMCTB BOJOpOJa (FOPEHUE), B3aUMOJEHCTBUE
BOZIOpOA C OKCHUIIOM meau(ll) (BO3MOXHO HUCIIOJb30BAHUE
BUIEOMATEPHAJIOB), HAOIIOJCHHE 00pa3llOB BEUIECTB KOJIUYECTBOM | MOIIb,
UCCIIEIOBAaHHE OCOOCHHOCTEH  pacTBOpPEHMs] BEUIECTB C  Pa3IU4HON
pacTBOPUMOCTBIO, MPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MacCOBOM
JoJiel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C MeETajulaMU
(HaTpueM U KajblieM) (BO3MOXKHO HCIOJb30BaHUE BHJICOMATEPUATIOB),
OmpefieNieHue PAacTBOPOB KHUCIOT M IIENOYe C TOMOIIbIO HHIUKATOPOB,
UCCIIEIOBaHHE 00pa3I0B HEOPraHWYECKUX BEIIECTB pAa3IUYHBIX KJIACCOB,
HAOIO/ICHUE W3MEHEHHUs OKpPAaCKU HMHIMKATOPOB B PACTBOPAX KHUCIOT U
nienouel, uzyuenue B3aumozeiicrsus okcuna meau(ll) ¢ pacrsopom cepHoit
KHCIIOTBI, KHUCJIOT C METa/llaMH, peaklUuil HeUTpaau3alu, MNOJy4YeHHue
HEPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOT0 MeTajyla JpYruM H3
pacTBOpa COJM, PEHICHUE SKCIEPUMEHTANBHBIX 33]a4 1o TeMe «BaxHeime

KJIaCCbl HCOPTaHNUYCCKUX COCHHHGHHﬁ)}

3.1

[Tepnoanueckuit 3akoH u [lepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PECAKITUN

[lepBpie MOMBITKM KIACCH(PUKAIUU XUMHUYECKUX dJIeMEHTOB. lloHsaTne o
TPYIIax CXOAHBIX DJIEMEHTOB (IIEIOYHBIC M IIETOYHO3EMENIbHBIC METAJLIHI,
TaJIOTeHbI, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am(pOTepHBIC

OKCHUABI U THAPOKCHUIBI

3.2

Ilepnonnueckuit 3akoH. Ilepmonnueckas CUCTEMa XUMHUYECKHX AJIEMEHTOB
JA.N. MengeneeBa. KopoTkomnepuoanas © JUIMHHONEPUOAHAS  (OPMBI
[Tepuonnueckoit cucrtembl xuMuueckux odnemMeHtoB J[.M. Menneneena.
[leproael u rpynnsl. PU3NYECKUI CMBICT MOPSAIKOBOIO HOMEpPA, HOMEPOB

MIEpHO/1a U TPYIIIbI JIEMEHTA




3.3

3.4

3.5

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3oTonsl. Dnexkrponsl. CTpoeHue
JJIEKTPOHHBIX 000JI04eK AaTOMOB MepBbIX 20 XUMHUYECKUX SJIEMEHTOB
IIepuonunueckoii cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMHYECKOTO

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoil cucteme .. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHHUS paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METaJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TPYIINaM U IEPUOIAM.
3nauenue [lepuoanyeckoro 3akoHa u Ilepuoguyeckoit CUCTEMbl XUMHUYECKUX
AJIEMEHTOB ISl Pa3BUTUs Hayku W npaktuku. .M. MennaeneeB — y4yéHblid U
rpakaHuH

Xumu4deckass CBs3b. KoBajeHTHass (MOJspHAs MW HEMOJSApHas) CBSA3b.

3HCKTpOOTpI/IHaT€JII>HOCTI) XHMHYCSCKHUX 3IeMEHTOB. IoHHAs CBI3b

3.6

3.7

Crenenb okuciacHusa. OKHCIUTEIFHOBOCCTAHOBUTCIIHLHEIC pCeaKkuunu. HpOHCCCI)I

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XUMUYECKUN OSKCIIEPUMEHT: H3Y4eHHE OOpa3lOB BELIECTB METAJIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THMIPOKCHIA LIMHKA C PacTBOpaMHM KHUCIOT U
LIEJI0YEH, IPOBEIECHUE OIBITOB, MWILIIOCTPUPYIOLIMX IIPUMEPBI OKUCIUTEIBHO-

BOCCTaAaHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, pC€aKluu pa3IoKCHUA, COCI[I/IHCHI/IH)

9 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

BemectBo n xumunueckas peakuusi. [lopropenue

11

[Iepnoanueckuit 3akoH. Ilepuonnueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMHUYECKHX DJIEMEHTOB IEPBBIX TPEX IEPHUOJNOB, KNS, KaldbLUsil MU HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKCHHEM DJIeMEHTOB B [lepuoandeckoit

CUCTEMEC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemecTBa: BHJbl XUMHUYECKOW CBSA3M. THIBI KPUCTAIIIMYECKHX
pEmETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THIIA KPUCTAJUINYECKON
pemETK M BHJA XUMHYECKOM cBs3u. Kiaccudukanus u HOMEHKIaTypa
HEOpPraHMYECKUX BeUIecTB (MEXIyHapoJHas U TpUBHUaJbHas). XUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX

COG}II/IHGHI/II\/'I, FCHCTUYCCKAA CBA3b HCOPraHNYCCKUX BCIICCTB




1.3

Knaccudukanus XuMUYeCKUX peakiuii M0 pa3IUdHbIM MpU3HaKaM (M0 YHUCITY
U COCTaBy yUYacCTBYIOIIMX B pEaklHU BEIIECTB, MO TEIIOBOMY 3(QeKTy, 1o
U3MEHEHMIO CTETICHEeH OKHMCIICHUS XUMHUYECKUX 3JIEMEHTOB, 10 00paTHUMOCTH,
0 YYaCTHIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE pEaKIuH,

TEPMOXMMHYECKHE YpaBHEHUS. [[OHSATHE O CKOPOCTH XMMHUUYECKON PEAKIIUU

14

1.5

[Tonsarue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTEHHBIX M TETEPOreHHBIX peakiuax. lloHsTHe 0 XHMHYECKOM
paBHOBecHH. DakTOpHI, BIMAIONIME HA CKOPOCTh XUMHUECKOW pEaKkIuH U

IMOJIOKCHHNE XUMHUYCCKOI'0O paBHOBECHUS

OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMU,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBieHUE ypaBHEHUM
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH C MCIOJIb30BAaHUEM METOoJ1a

AJIEKTPOHHOTO OallaHca

1.6

Teopus ANEKTPONUTUYECKON AUCCOLMALIMU. DIIEKTPOIUTHI U HEAIEKTPOIIUTHI.
KaTtunonsl, annonsl. MexaHu3M AMCCOIMALIUM BEIIECTB C PA3JIMYHBIMU BUJIAMHU
XuMu4eckou cBsizu. Crernenpb aucconnanuu. CUabHbIC U cIa0ble JIEKTPOJIUTHI.
Peakiiun moHHoro oomMeHa. Y CI0oBUSI IPOTEKaHUS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHBIE MOHHBIC ypaBHEHUs peakiuid. CBOWCTBa KHUCIOT,
OCHOBaHMW U CoONlel B CBeTe IMPEACTaBICHUA 00 dIIEKTPOIUTHIECCKON

aucconuanuu. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE O rMApOIM3E conen

1.7

XUMHUUECKUN SKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISMHM KPHCTAIIIMYECKUX
peIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB M HeMeTaylsioB (rpadura u
ajyiMaza), CIOXKHBIX BEUIECTB (XJOpHJa HATPHs); UCCIETOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMHYECKON peakluu OT BO3JEHCTBUS pa3IUYHbIX (AKTOPOB;
UCCIIEIOBAaHUE  DJIEKTPOIPOBOJHOCTH  pPacTBOPOB  BEIIECTB, Mpoliecca
JMCCOLMAlY  KUCIIOT, INeNoYel M comell (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAJIOB); TPOBEJACHUE ONBITOB, HUIIOCTPUPYIOMNX MPU3HAKU
MPOTEKaHUs peakuii HOHHOro 0OMeHa (00pa3oBaHHe OcajKa, BbIIEJICHHE rasa,
o0Opa3oBaHue BOJbI); ONBITOB, WLTIOCTPUPYIOMIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHBIX peakluil (TOpeHHe, peakuu pa3ioKeHUsl, COeTUHEHN );
pacrio3HaBaHME HEOPraHMYECKMX BEIIECTB C TOMOIIbI0 KaueCTBEHHBIX

peaKHI/II\/’I Ha MOHBI; pCHICHUC OKCIICPUMEHTAJIBHBIX 3a1a4

Hewmeramisr u ux COCIMHECHUA

2.1

O6mass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,

XAapaKTCPHBIC CTCIICHU OKHCJIICHUA. CTpOCHI/IC n (I)I/I3I/I‘{CCKI/IG CBOMCTBa




MPOCTHIX BEIIECTB — TaJION€HOB. XMMHUYECKHUE CBOMCTBAa Ha IMPHUMEpPE XJopa
(B3auMoJIeliCTBHE C METa/lllaMU, HEMETaJUIaMH, LIeI04aMH). XJIOPOBOJOPOI.
ConsiHasg KHUCIIOTa, XUMHUYECKHME CBOICTBA, TMOJy4Ye€HHE, NPUMEHEHUE.
JelictBue xJiopa M XJOPOBOJOpOJA HAa OPraHu3M 4YejoBeka. BakHeilmue

XJIOpUAbI U UX HAXO0XICHUC B IPUPOIALC

2.2

2.3

2.4

2.5

OO6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC cTeNeHH OKucaeHus. CTpoeHue 1 (PU3NIECKUE CBOMCTBA
IOPOCTBIX BEIIECTB — KHCIOPOJa W CEpbl. AJUIOTPOIHBIE MOAM(PHUKALNN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO/, CTPOCHHE,
¢u3nueckue M XUMHYECKHE CBOWCTBA. OKCHABI Cephl KaK IPEICTABUTEIH
KHUCTIOTHBIX OKCHIOB. CepHasi KUCIIOTa, (PU3MUECKUe U XMMHUECKHUE CBOWCTBA
(o0mre Kak mpeacTaBUTENS Kilacca KUCIOT U crenuduueckue). XuMUUECKHe
peaKIuu, JekKallue B OCHOBE MPOMBIIUICHHOTO CIIOCO0a MOJyueHHs] CEPHOM
kucinoTel. [Ipumenenue. Comu CepHON KHUCIOTHI, KAUeCTBEHHAS PEaKIus Ha
cyibdar-uoH. Haxoxmenue cepel U e€ COSTUHCHUN B IPpUpOJie. XUMUYECKOE
3arps3HEHUE OKPYIKAIOIIEH Cpeibl COSNMHEHHUSIMH CepPbl (KUCIOTHBIE JTOKIH,

3arps3HEHUC BO3AyXa U BO)IOéMOB), CII0COOBI €T0 MpeaOTBpalllCHHA

OO6mass xapakTepucTuka 31eMeHToB VA-rpynmnbsl. OcoO€HHOCTH CTpPOEHUs
aTOMOB, XapakKTEpHbIE CTENEHU OKHUCICHUA. A30T, PpPACIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMuieckre cBoiictsa. KpyroBopot azora B mpupoze.
AMMuak, ero ¢u3MYecKhe U XHUMHUYECKHE CBOMCTBA, MOJIy4YEHHE U
npuMeHeHne. CoiaM aMMOHUS, WX (U3MYECKHMe U XUMHUYECKHE CBOICTBa,
npuMeHeHne. KauecTBeHHas peakius Ha MOHbBI aMMOHHMSL. A30THasl KACIIOTa, €€
nojy4yeHue, pu3nyeckue 1 XMMUYeCKre CBOMCTBA (00IIMe KaK MpeACcTaBUTENs]
Kjacca KHUCIOT M crnenuduueckue). Mcnonp3oBaHMe HUTPATOB U COJIEH
aMMOHHSI B KaueCTBe MHUHEpPAIbHbIX yJI0OpeHUi. XUMHUECKOe 3arps3HEeHue
OKpYXaroIie cpesibl COeNMHEHUSIMU a30Ta (KUCIOTHBIE JI0K/IU, 3arpsi3HEHNE

BO3]1yXa, MOYBBI U BOJIOEMOB)

®ocdop, annorponubie Moauduxanuu dpocdopa, husnueckue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa(V) u dochopHas KuciaoTa, (GUIMUECKUE U
XUMUYECKHE CBOMCTBA, moiydeHue. McmonszoBanue (ocharoB B KauecTBe
MHUHEpaJIbHBIX YI00peHHi

Ob6mas xapaktepuctuka 31eMeHTOB |VA-rpynnbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENEeHH OKHCICHHS. YTJIEPOHd, aIOTPOIHBIE

MOIU(UKALMH, PACIPOCTPAHEHUE B NpUpojAe, (U3NUYECKHEe U XUMHYECKUE




2.6

cBoiictBa. Ancop6rusi. Kpyrosopot yriepona B mpupoae. OKcusl yrieposa,
ux (pusmyeckre U XMMUYECKHE CBOMCTBA, NEHCTBUE HA KUBBIE OPraHU3MBI,
MOJTy4eHUE U TPUMEHEHHE. DKOJIOTUYECKUE MPOOIIEMBI, CBI3aHHBIC C OKCUIOM
yriuepona(lV); rumoresa rio0aabHOTO IMOTEIJICHUS KJIMMaTa; MapHUKOBBIN
addekr. YrompHas KucIoTa W e€ cond, uX (PU3MYecKHne W XUMHUYECKUE
CBOIiCTBa, Mmony4yeHue u npuMeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-
noHbl. Vcronb3oBanne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIUICHHOCTH U

CEILCKOM XO03SIMCTBE

[TepBoHavanbHble TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSIX
yraepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJI, TJIMIEPUH, YKCyCHas
kucnora). Mx cocrtaB u xumuueckoe crpoeHue. [lonstue o Ouonorumuecku
BKHBIX BEIECTBAX: XHUpaX, OelKax, YrjieBoJax — W HMX POJIU B KH3HHU
yenoBeka. MarepuaabHOE €IWHCTBO OpPraHMYECKUX W HEOPraHUYeCKHX

COEIMHEHUI

2.7

Kpemuwmii, ero Qusnueckue ©u XUMHUYECKHE CBOICTBA, WOJIY4YCHHE U
npumMeHeHue. CoeanHeHust KpeMHus B npupoze. O0mue npeactaBieHust o0
okcuzae kpemuus(1V) n kpemuueBoit kucnote. CUIMKaThl, X MCIIONb30BaHHUE
B ObITYy, MEIUIMHE, IPOMBIIUICHHOCTH. BakHelue cTpouTeabHble
MaTepuaybl: KepamMHKa, CTEKJIO, IIEMEHT, OeTOoH, xene300eToH. [Ipobrembl
0€30I1aCHOTO HCIIOJIb30BaHMS CTPOMTEIbHBIX MaTepPHaJOB B IMOBCEIHEBHOMH

KHU3HU

2.8

XVUMUYECKUH 3KCIEPUMEHT: U3yyeHHE 00pa3lloB HEOPTaHWYECKUX BEIECTB,
CBOICTB COJITHOM KHMCIIOTBI; IPOBEIEHNE KAUECTBEHHBIX pEaKLUi Ha XJIOpHUJ-
MOHbl M HAONIOZEHHE NPHU3HAKOB MX IPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKkre 1 XMMHUYECKUE CBOMCTBA raJIor€HOB M UX COAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEpUANIOB); O3HAKOMIIEHHE ¢ 00pa3laMu XJIOPHUI0B
(ramoreHuI0B); O3HAKOMJICHHE C O0O0pa3laMu cepbl U €€ COeIUHEHUSIMH
(BO3MOKHO HCHOJB30BAHME BHJIEOMATEpUANIOB); HAOIIOJEHUE Ipoliecca
o0OyTauBaHuUs caxapa MoJl AeWCTBUEM KOHIIEHTPHUPOBAHHOM CEPHOMN KHUCIIOTHI;
U3yueHHe XUMUYECKHX CBOMCTB pa30aBIeHHON CEpHOI KUCIOTHI, TPOBEACHUE
KaueCTBEHHOW peakuuu Ha cyiab(ar-uoH U HaOIIOJeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMU a30Ta, pocdopa u ux
coeIMHEHUN (BO3MOXHO MCMOJIb30BaHUE BHJIEOMATEPHANIOB), 0Opa3laMu
a30THBIX U (ocOpHBIX yA0OpEeHHit; moayyeHne, coOupanue, pacrno3HaBaHue
U U3y4YEHHE CBOMCTB aMMHaKa; MPOBEJACHUE KaueCTBEHHBIX PEaKIUil Ha MOH

aMMOHUST W ¢ocharT-MOH W U3yueHHE MPHU3HAKOB MX MPOTEKAHHUS,




B3aMMOJIEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KMCIIOTHI C MEABIO (BO3ZMOXKHO
UCIOJIb30BaHUE BMJCOMATEPUANIOB); U3yu€HHE MOJeNell KpUCTAJUIMYECKHX
pemérok ainmasza, rpadura, ¢yIepeHa; O3HAKOMJIEHHE C IPOLECCOM
a7icopOLIMK paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOHCTBOM
IPOTUBOra3a; MOoJIy4yeHHe, cOOMpaHHue, PaclO3HABaHUE M U3yUCHUE CBOWCTB
YIJIEKUCIOro Ta3a; NpOBEIEeHHE KadeCTBEHHBIX peakuuid Ha KapOoHaT- U
CUJIMKAT-HOHbl M M3Yy4YCHHUE IPU3HAKOB MX IIPOTEKaHUSA; O3HAKOMIICHUE C
IPOAYKIMEN CUIMKATHOW ITPOMBIIIJICHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TeMe «BakHene HeMeTaUIbl U UX COEAUHEHUS))

Mertamasl 1 ux COCAMHCHUA

3.1

OO0mias XxapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux monoxeHus B Ilepuoamueckoil cucreme xummuueckux snemeHton J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaioB. Meraminyeckas CBs3b
U METaJUIMYecKas KpUCTaIM4ecKas pemérka. ONeKTPOXUMHUYECKUN DS

HaIPSKEHUN METaJIOB

3.2

3.3

du3nyuecKre U XMMUIECKHEe CBOHCTBA MeTa/UT0B. O0IIKe CrIoco0bI MOTyYeHUs
MmeTasuioB. [ToHsATHE O KOPPO3UH METAIOB, OCHOBHBIE CLIOCOOBI 3aIIIUThI UX OT
koppo3uu. Cruiasl (CTaib, YyryH, JIOPAIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B 6LITy 1 NPOMBIIIINIICHHOCTH

[Ilenounsle MeTaybl: nosioxkeHue B [leproguueckoil cucteMe XUMHUYECKHX
anemeHToB JI.11. MeHnzeneeBa; cTpoeHUE UX aTOMOB; HaX0XIEHUE B IIPUPOJE.
duznyeckue 1 XUMUUECKHE CBOIMCTBA (Ha mpuMepe HaTpus U Kanus). OKkcuabl
U TUAPOKCUIBI HATpus M Kanus. [IpuMeHeHMEe IETOYHBIX METaIOB U UX

COeTMHEHNN

3.4

[[lenoyno3eMenbHbIE METAJIBI MarHuii W KaJIbIIMA: TIOJIOXKEHHE B
Ilepuoauueckoit cucremMe xumuueckux dnemeHToB .M. Menneneesa;
CTPOEHHE WX aTOMOB; HaXOXKJICHUE B Mpupoje. PU3NYECKHE U XUMHYECKUE
CBOMCTBA MarHusi U Kajibllusd. BakHelime coeauHEHUs Kaiblius (OKCHI,

TUAPOKCHI, coyiH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmoMunuii: onoxenne B lleproanyeckoil cUCTeMe XUMUYECKUX DJIEMEHTOB
J.W. Menneneesa; CTpO€HUE aTOMa; HAaXOXKIEHUE B mpuponae. Pusznueckue u
XUMHYECKHE CBOWCTBA aIIOMHHHA. AMQOTEpHbIE CBOWCTBA OKCHAA W

THUAPOKCHU A AJIFOMHUHHASA

Kenezo: nonoxenue B [lepuoanueckoil cuctreMe XuMuueckux 3neMenToB J[. 1.

MeHneneeBa; CTpOCHHE aToMa; HaxoXJIeHHe B mpupone. dusudeckue u




3.7

4.1

XUMHUYECKHE CBOMCTBa xene3a. OKcuabl, ruApokcuasl U comu sxenesa(ll) u

xene3a(lll), ux cocras, cBOWCTBA U MOTyYEHUE

XUMHUUECKUH HIKCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3LiaMi METAJJIOB U CILJIABOB,
uX (U3NYECKHMMHU CBOWCTBAMH; M3YUYCHHE PE3YJIbTATOB KOPPO3HH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), 0coOeHHoCTeH
B3aUMOJICCTBUSL OKCHJA KalblUs U HATpusi C BOAOU (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPHAIIOB); MCCIEIOBAHUE CBOMCTB XKECTKON BOBI;
mpolecca TOpPEHMsI JKelle3a B  KHUCIopoJAe (BO3MOXKHO —HCIIOJIb30BAHUE
BUJIEOMATEPUAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIMNA HAa MOHBI
(MarHus, Kanublus, anoMuHus, 1uHKa, xenesa(ll) u sxemesa(lll), mequ(ll);
HaOJr0IeHNE U ONKMCaHKe MPOLIECCOB OKPAIIMBAHUS INIAMEHU HOHAMU HaTpus,
Kamus W KanblMs  (BO3MOXKHO — HCIOJb30BaHUE  BHUJIEOMATEpPUANIOB);
uccienoBaHie aM()OTEpHBIX CBOMCTB T'MIPOKCHAA ATIOMHHMS M TMIPOKCUAA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIbHBIX 3a/J1a4 110 TeMe «BakHelme MeTamibl

Hn UX COCAUHCHUA»

XuMus u OKpYyzKaromas cpecaa

HoBrie MaTCpHrajibl 1 TCXHOJIOTHH. BemectBa u MaTcpuaJibl B MMOBCEIHEBHOM
JKH3HH YeJIOBEKa. XUMHSI U 300pPOBLE. be3omacHoe HCIIOIB30BaHNE BEIIECTB U

XUMHUYCCKHUX peaKquI B 6I>ITy. HepBaﬂ IoMOIIb MMPU XUMHUYCCKHUX OKOTaX U

OTpPaBJIEHUSX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TI'PAMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxatomient cpeasl [TK. Ponb xumun B pelieHu# 5K0JI0rMYECKUX MPOOIIEM.
[TpupoaHble MCTOYHUKH YIJIEBOJOPOJOB (yroyib, NPUPOAHBIN ra3, He(Th),

MPOJIYKTHI UX MepepabOTKH, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.3

XVUMHUYECKUH SKCTIEPUMEHT: U3y4eHHEe 00pa3lioB MaTepuaoB (CTEKIIO0, CIJIaBbI

MCTAaJIJIOB, ITOJIMMCECPHBIC MaTepI/IaJIBI)




IPOBEPSIEMBIE HA OI'D ITIO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

1

IIpencrasnenue:

11

0 TIO3HABAEMOCTH SIBIICHUH MPUPOJBI, NMOHMMaHUE OOBEKTUBHOMN
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JIaCTH COBPEMEHHOI'O
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIel KyJbTYphl M IMPaKTUYECKOU
NEeSATEeIbHOCTH 4YEJIOBEKa B YCIOBHMSIX COBPEMEHHOI'O OOIIECTBA;

IMOHUMAaHHUEC MECTAa XUMHHU CPEAU APYIUX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX MECTOAAX IMO3HAHHA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOAAX MCCICAOBAHUS BCIICCTB W HU3YUYCHHUA
XUMHUYCCKUX peaKuHﬁ; YMCHHUC HUCIOJB30BATH MOACIMW  JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON NEITEIBHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMEHHBIMU TE€XHOJOTHUSIMHU, OCHOBAHHBIMHU Ha JIOCTHIXKEHUSX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBaTh
XUMHIO Kak cdepy cBoeil Oynymedt mpodeccnoHanbHOM
NEATSIIBHOCTH W CHeJIaTh OCO3HAHHBIA BBIOOP XHMHH Kak
npoUIBLHOTO TMpeAMeTa MpH Tepexoie Ha YPOBEHb CPEIHEro

o01rero oopa3oBaHus

2.1

Bianenne cucreMod XMMWYECKHX 3HAHMM M YMEHHME IPUMEHSTH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpAas BKIIFOYACT:

Ba)KHEHMIIINE XWMUYECKHE IOHATHA: XHMUYECKHH DJJIEMEHT, aTOM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPO/IHAs. CMECh, OTHOCUTENIbHBIE aTOMHAasi M MOJIEKYJISIpHAs
MacChl, KOJMYECTBO BEIIECTBAa, MOJb, MOJSPHAs Macca, MOJIIPHBINA
00BEM, OKCHI, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKas
peaKIus, peakiud COCIUHEHUS, PEaKIUU PA3JIOKECHHS, PEAKIUU
3aMeIIeHus, peakud OOMeHa, TeToBOM 3((EKT peakiuu, IK30- U
SHIOTEPMUYECKUE PEAKIIMH, PACTBOP, MACCOBasl JIOJISI XMMHYECKOTO

9JICMCHTAa B  COCAUHCHUH, MACCOBasA HOOJd MW NPOUCHTHAA




2.2

2.3

KOHIIEHTpPALUs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN €101
aToMma, aToMHas OpOuTab, PagUyC aToOMa, BAJEHTHOCTb, CTENEHb
OKUCJICHHsI, XUMUYECKas CBS3b, JIEKTPOOTPULATENIBHOCTD, OJISPHAS
U HEIOJISIPHAs KOBAICHTHAS CBsI3b, MOHHAS CBSI3b, METAJUIMYECKast
CBSI3b, KpUCTAJUINYECKAS PELIETKA (ATOMHAs1, HOHHAsI, METAJJINYECKas,
MOJIEKYJIIpHAsi), NOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOIIUT,
IIEKTPOJIUTUYECKAsT JAUCCOLMALUS, pEeaKlMU MOHHOIO OOMeEHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJICHUE M BOCCTAaHOBJICHHE, JJIEKTPOJIM3,
XMMHUYECKOE pPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKLuy,
CKOPOCTb XUMHUYECKOW peakuuu, karaimsarop, IIJK, kopposus
METAJUIOB, CIUIABbI

OCHOBOIIOJIATAlOIIME 3aKOHbl XUMHM: 3aKOH COXPAaHEHHMS Macchl,
nepuonnueckuil 3akoH J[.M. MenzeneeBa, 3aKOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOragpo

TCOPUU XUMHU: ATOMHO-MOJICKYJIAPpHAA TCOpHU:, TCOPHUA

BHGKTpOHHTH‘IGCKOﬁ Jucconuanun

Brnanenune ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKJIFOYAIOILICH

3.1

YMEHUE TMpPaBUJIBHO MCHOJb30BaTh M3YUYECHHbIE BELIECTBA U
MaTepuaibl (B TOM 4YHCII€ MHUHEpaibHble YJOOpPEHMs, METaJlIbl U
CIUIaBbl, MPOAYKTHI MEpepadOTKH  MPUPOTHBIX  HCTOYHHKOB
YTIIEBOJOPOAOB (YTJIsi, MPUPOIHOTO raza, HeTH) B OBITY, CETHCKOM
XO0351MCTBE, HA TNPOU3BOJCTBE M TOHUMAHUE 3HAYECHHUS IKUPOB,
OenKkoB, yIJIEBOJOB  JJIsi  OpraHM3Ma  4YelloBeKa; yMEHHeE
MIPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKHX MPOLIECCOB HA

OpraHM3M 4YeJIOBEeKa U OKPY’KAIOLIYI0 PUPOIHYIO CpeLy

3.2

3.3

3.4

YMEHUEC UHTCTPUPOBATE XUMHUYCCKHUEC 3HAHUA CO 3HAHUAMH APYTUX

y4eOHBIX IPEAMETOB

HaJIM4YHEC OIIbITa pa6OTBI C pa3JINYHbBIMU UCTOYHUKAMU PIH(bOpMaI_II/II/I
10 XuMHnu (Haquaﬂ U HAy4YHO-NIOIyJidpHas JIMUTEpaTrypa, CJIOBapH,
CIIpaBOYHHKH, I/IHTCpHeT-pecprBI)

YMCHUC 00BEKTHBHO OLCHHUBATH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
NpEeBpalICHUAX W  [MPAKTHYECCKOM  IMPUMCHCHHHM W  YMCHHUC

HCIIOJIB30BaTh €€ s PCIICHUA y‘-IC6H0-H03HaBaTCJIBHBIX 3aga4




BH&I[GHI/Ie OCHOBaMHU ITOHSATHUMHOI'O arrmapara 1 CHUMBOJIMYCCKOIO

A3bIKa XUMHH JJIsI COCTaBJICHUA (bOpMYJ'I HCOpPraHNM4eCKUX BEHICCTB,

4 YPaBHEHUN XHUMHYECKMX pPEaKLHUi; OCHOBAMU  XHMHUYECKOU
HomeHnknatypsl (IUPAC u TpuBHanbHO)
YMmeHune o0bACHATH CBSA3b MOJIOKEHUs 1eMeHTa B [lepuonnueckoit
CUCTEME C YHUCJIIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB

5 XUMHUYECKHX DJIEMEHTOB (COCTaB M 3aps slpa, oOIlee YHCIOo
AJIGKTPOHOB), paCIpeACICHUEM DIIEKTPOHOB IO SHEPreTHYCCKHM
YPOBHSIM aTOMOB HEPBBIX TPEX MEPHUOOB, KATUS U KAJIbLIHS
[IpencraBienne O  MEPUOAMYECKONW  3aBHUCHMOCTH  CBOWMCTB
XUMHUYECKHX JJIEMEHTOB (Palnyc aToma, IEKTPOOTPHUIATEILHOCTS),

6 MPOCTBIX M CIOXKHBIX BEIIECTB OT TMOJOXKEHHUS DSJIEMEHTOB B
Ilepuoanueckoit cucreme (B MaiblX [EpUOJAX M IJIABHBIX
MOJArPYNIax) v 3JEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XAMHUYECKHE IJIEMEHTHI

7.2 HEOpraHUYEeCKUE BElIeCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeH#ue onpenensrs:

8.1 BaJICHTHOCTh M CTETICHb OKUCJICHHSI XUMHUYECKHUX JIEMEHTOB, 3apsiI

' MOHA

8.2 BUJ XMMUYECKOW CBSI3U M THUI KPUCTAIUIMUECKOH CTPYKTYpHI B

' COCTUHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX paCTBOpaX BEIIECTB (KHUCIOT, OCHOBAHUH)

8.4 OKUCIUTENh U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBarh (pU3NUecKre U XUMUYECKHUE CBOMCTBA:
MPOCTBIX BEMIECTB (KHUCIOPOA, O30H, BOJIOPOA, TpaduT, ammas,

9.1 KpeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATPUN, KaIH, MarHHMH,
KaJIbIIMH, aTIOMHHHH, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHMCJIE€ HMX BOJHBIX PAacTBOPOB (BOa,

9.9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHJIBI H THIPOKCHJIBI

metaimoB |-l1A rpynm, amromunus, meau (1), nunka, xenesa (11 u

I11), oxcuast yrnepona (I u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30TuCTas, a30THasd,
dbocdopHas, yrojibHasi, KpeMHHEBasK KHCJIOTA U UX COJIH )

IIPOrHO3UPOBATE M  XapaKTCPHU30BaTh CBOMCTBaA BCIICCTB B

3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHH:A, MPUMCHCHHUC BCIICCTB B

93 3aBHCHMOCTH OT HMX CBOWCTB, BO3MOXXHOCTh IPOTCKAHHS
XUMHYECKUX TPEBPAIICHUN B PA3IMUHBIX YCIOBHSIX
10 YMeHue COCTaBIsATh MOJICKYJIIPHBIC U MOHHBIC YPABHCHUS PEaKIIHIA,
B TOM YHCJIE:
10.1 peaKkIuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEAKITUI
103 WUTIOCTPUPYIONINX XWMHUYECKHE CBOMCTBA HW3YYCHHBIX KJIACCOB
' (TpyIiT) HEOPraHMYECKUX BEIECTB
10.4 MOJTBEPKIAIOIIMX TEHETUYCCKYIO B3aUMOCBSI3b MEXTy HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEJIBHYK0 MOJICKYJISIPHYFO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO DJIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHMHYECKUX PEAKIUH U HAXOAUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WIIH MPOTyKTOB pPEaKIInn
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJJaMHd  HAy4YHOro TMO3HaHus (HaAOIIO/IEeHHE,
121 U3MepeHHe, YKCIIEPUMEHT, MOJICIUPOBAHKE) TIPU U3YUCHUH BEIIECTB
' U XUMHYECKHUX SIBJICHUH; yMEHHE C(HOpMYIHpOBATH MPOOJIEMYy |
MPEJIOKUTH MMYTH €€ PEIICHUs
122 Oe3omacHOil pabOThl ¢ XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H ¥ JIa0OPAaTOPHBIM 000PYTOBAaHHEM
MpaBUJIaMU 0e30ImacHoro oOparteHus c BEIIIECTBAMH,
HCIIOJIb3YEMBIMH B ITOBCEAHCBHOW JKH3HU, IPABHIIAMU TTOBEACHHS B
123 HeNsiX cOepekeHHs 30POBbSl U OKPYIKAIOUIEH MPUPOIHOU CPEIIbI;

MOHMMaHHE BpeJa (OMacHOCTH) BO3/AEUCTBUS Ha KUBbIE OpPTraHU3MBbI
ONPEAEIEHHBIX BEIIECTB, croco0oB YMEHBIIEHUS 51

MpeaoOTBPAICHHA UX BPpCIHOTO BOS)ICI\/'ICTBI/ISI




13

131

13.2

13.3

Hamuune MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIHNX XUMHUYCCKUX SKCIICPUMCHTOB:

U3y4eHHEe U  onucaHue  (U3MYECKHX  CBOWCTB  BEIIECTB;
03HAKOMJICHHE ¢ PU3UICCKIMH U XUMHUECKUMU SIBIICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHE MPU3HAKU MTPOTEKAHUA XUMHUECKUX peaklui
U3Yy4YEeHHE CIIOCOOOB pa3/iesieHus: cMeceit

MOJlyYeHUE KHUCIOpPOJa M HU3Y4YEHHE €ro CBOICTB; MOJIy4YeHHUE
BOJIOPOJIa M U3YUYEHUE €r0 CBOMCTB; MOJIyYEHHUE YIJIEKUCIIOTO raza u
M3Y4YCHHE €ro CBOWCTB; IOJyYe€HHE aMMHaKa W H3yYeHUE €ro

CBOWCTB

13.4

135

IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIeH
pPacTBOPEHHOIO BEILECTBA

[IPUMEHEHUE WHAUKATOPOB (;makmyca, METHJIOpAHXa u
denondranenna) sl ONpeaeNeHUs XapakTepa Cpelibl B pacTBOPax

KHUCJIOT U ILIeJIoYei

13.6

HCCIICIOBAHNEC U ONHCAaHHE CBOICTB HCOPraHM4YCCKHUX BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aPIMO,Z[eI>'ICTBPI${ KHCJIOT C ME€TalllaMU,
OKCHJaMH METaJlJIOB, PaCcTBOPUMBIMHA u HEPACTBOPHUMBIMHU
OCHOBAaHUAMHU, COJEIMH, IIOJYUYCHHUC HCEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUE OJHOro MCETajlyia JpyrumM M3 pacTBopa COJIH;
HUCCICIOBAaHUC aM(l)OTCpHBIX CBOICTB THAPOKCUIAOB aJTFOMUHUSA U

MUHKA

13.7

13.8

PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYCCKUX COGHHHCHHP’I)); ((3J'IeKTpOHI/ITI/I‘-ICCKa$I
JUCCOLIMAITHS) , «Baxneimue HeMeTaIbl U HX COCAMHCHUA,

«Baxueiinine MeTalIbl M UX COSAUHECHUS

XUMHYECKHE  OKCIEPUMEHTBI,  HWUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIIUU Ha
MPHUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaxX HOHBI: XJIOPUI-, OPOMUI-,
wonua-, cynbdar-, d¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
TUAPOKCUA-UOHBI, KATHOHBI aMMOHUSI, MaTHUS, KaJIbIUs, ATIOMUHUS,

xenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmeHnue:




NPEICTaBIATh PEe3yJIbTaThl JKCIepUMEeHTa B (opMe BBIBOJIOB,

14.1 JIOKa3aTeNIbCTB, TpaUKOB U TAOIUIl W BBISABIATH SMITMPUUYECKHE
3aKOHOMEPHOCTH
YCTaHABIIMBATh  CBSI3M  MEXIYy  pEaIbHO  HAOIIOAaeMBIMU
14.2 XUMHYECKHUMH SIBJICHUSIMH W TIPOLIECCAMHU, TPOUCXOASIIUMH B

MaKpo- 1 MUKPOMHpE, OOBACHATH IPHYUHBI MHOTOOOpa3us BEIIECTB




INIEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘laﬂbHHe XHUMHUYCCKUEC ITOHATHUA

Yucrtsie BemecTBa U cMecu. CrocoObl pa3zienenus cMeceit

1.2

1.3

AToMBI U MOJICKYIJIBI. Xumudeckue dJaeMEHTBHL. CHMBOJIBI XUMHYECKHX
OJICMCHTOB. HpOCTBIC " CJIOKHBIC BEIICCTBA.
Xumuaeckas (bopMyna. BanenTHOCTF aTOMOB XHMHYECKHX DJJICMEHTOB.

CreneHp OKUCICHUS

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenpbHas aToMHas Macca.
OTHOCHUTENIBHAS MOJICKYJISIpHAsA Macca. MaccoBas J0J1s1 XUMUYECKOTO DJIIEMEHTA

B COCAUMHCHUU

1.5

1.6

KonuuectBo BemectBa. Monb. MomsipHas Macca. MomsipHbiii 00bEM Ta30B.
B3aumocBsI3b KOMMYECTBa, MACCHI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
Ouznyeckue U XUMHUYECKUE SIBICHUS. XUMHUUYECKasi peakius U e€ MpU3HaKH.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUUYECKUE YPaBHEHUS

HepI/IO,[[I/I‘IeCKI/Iﬁ 3aKOH H Hepnonﬂqecxaﬂ CHUCTEMAa XHMMHUYCCKHUX J3JICMCHTOB

J.1. MenneneeBa. CTpoeHue aToMOB

2.1

[Iepnonnueckuit 3akoH. Ilepmonnueckass cucTeMa XHMHYECKHX 3JIEMEHTOB
JA.N. Menneneesa. Ilepuoasl u rpymnmbl. OU3HUECKUI CMBICI MOPSIAKOBOIO

HOMEpa, HOMEPOB NepHUOa U IPYIIIbI AJIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aToMHBIX sifiep. M3oTomnbl. Dnektponsl. CTpoeHue
JIEKTPOHHBIX 000J04YeK aToMoB TMepBbIX 20 XMMHUYECKHX HIIEMEHTOB

[Tepnonnueckoii cucremst J1.11. MeHnneneena

2.3

3aKOHOMepHOCTI/I B U3MCHEHHUH CBOMCTB XMMHUUECCKHUX DJIEMCHTOB MEPBBIX Tpex
NnepruoaoB, Kajius, KaJIbIUA (pa;u/lyca ATOMOB, JJICKTPOOTPUHIATCIBHOCTH,
MECTANIMYCCKUX U HEMECTAIIIMYCCKHUX CBOI>'ICTB) n Hux COG}II/IHGHI/Iﬁ B
COOTBCTCTBHHU C IIOJIOXKCHHEM OJICMCHTOB B HepHOI[I/I‘{eCKOﬁ CHUCTEME U

CTPOCHUEM HUX aTOMOB

3.1

Crpoenue BeniecTBa

Xumnueckass cBsizb. KoBajieHTHast (TOJIApHAsE M HEMOJSIPHAsl) CBA3b.
DNeKTPOOTPUIIATETLHOCTh ~ XUMHYECKUX  dJeMeHTOB. VIOHHas  CBS3b.

Merannueckas CBSI3b




3.2

Tunel KpUCTANIMYECKUX PEETOK (aTOMHAasl, HOHHAasA, MeETaInyecKas),
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKH U BHUAA

XUMHUYECKOH CBI3U

4.1

4.2

Baxwuelime npencraBuTeNM HEOPraHMYECKUX BellecTB. Hemertamibl U ux

COCIUHECHUA. MeTamisl ¥ uXx COCAUMHCHUS

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUI: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHUCJIOTHBIE, aM(pOTepHBIC) u
Hecosieo0pa3yomye, OCHOBaHHH (IMIENOYM W HEPacTBOPUMBIC OCHOBaHUS),
KHUCIOT (KUCIIOpOJCOAepkKame U OECKUCIOPOAHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIC); COJICH (CPEIHUX U KUCITBIX)

dusnyeckue M XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-HCMCTAJJIOB:

BOJIOPO/IA, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

4.4

duznyeckre M XUMHYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA,
HaTpusA, KaJIid, Mardivisd U KaJbOWs, aJIIOMUHHKA, KEJIC3a. BHCKTPOXHMH‘ICCKHﬁ

paa HaHpH)KeHI/Iﬁ MCTaJ1JIOB

dusnyeckue U XUMUYECKHE CBOMCTBA BOIOPOJHBIX COC,Z[I/IHeHI/Iﬁ HEMCTAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKcHIOB HemetainioB: cepsl (1V, VI),
azora(ll, 1V, V), dochopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tonydenue

OKCHUJO0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: metauioB |A-IIIA rpynn, munka, meau(ll) u

xene3a(ll, 111). TlonyueHne okcUIOB METAILIOB

XUMHUYECKUE CBOMCTBA OCHOBAHUHN U aM(OTEPHBIX THIPOKCUIOB (Ha MpUMeEpe
THIPOKCUIOB alllOMMHHUA, KeJe3a, ULuHKa). [loimydyeHne oOcCHOBaHUN U
aM(OTEPHBIX TUAPOKCUIOB

OOmre XMMHUYEeCKHe CBOWCTBA KHCIIOT: XJIOPOBOJAOPOIHOM, CEPOBOAOPOAHOIM,
CEpHUCTOM, CepHOM, a30THOH, (hochopHO, KpeMHHEBOM, yroabHOU. Ocobbie
XUMHUYECKHE CBOMCTBAa KOHIICHTPHUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tonydenune kucaor

OOme xuMHUYeckre cBoiicTBa cpeiHux coieil. [lomyuenue coneit
[Tonmyuyenue, cobupaHue, pacro3HaBaHHE BOAOPOJA, KHUCIOpPOJAa, aMMHaKa,

YTJIIEKHUCIIOTro ra3a B 1abopaTopuu
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[Tonyyenne ammuaka, CEpHOM U a30THOM KHUCIIOT B MpOMBbIIUIeHHOCTH. O0miue

CITIOCOOBI MOJIy4YCHHU A MCTAJIJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KJIaCCaMU HCOPTaHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIIUU

5.1

Knaccuukanus XuMHUeCKUX peakiuii Mo pa3InyHbIM IPU3HAKAM: 110 YUCTY U
COCTaBy YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3(ddexTy, mno

W3MEHEHHIO CTEIICHEH OKMCICHUS XUMHUUYECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TernnoBoil APPeKT XUMHUYECKOH peakiuH, TEPMOXUMHUYECKHE YpaBHEHHUS.
OK30- U DJHIOTEPMUYECKHUE peakunuu. TepMOXUMUYECKUE YPABHEHHUS
OKHCIUTENTBHOBOCCTAHOBUTEIbHBIE peakui. OKHCIUTENIN U BOCCTAHOBUTEIIH.
IIpoueccel  OKMCIEHMSI W BOCCTAHOBJIEHMs.  ODJIEKTPOHHBIA  OaslaHC
OKHUCJINTEIIbHOBOCCTAHOBUTEIBHON PEAKIINH

Teopust anekrponuTudeckon quccounanuu. Katnonsl, aHHOHbBI. DJIEKTPOIUTHI
U HE3NEeKTPOoJUThl. CUJIbHBIE U ClIa0ble 31eKTPOauThl. CTeneHb TUCCOLMALUN

Peakuuu noHHOTO obMeHa. YcioBus IIPOTCKAHHA peaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPaBHEHHUS PEaKIIUU

XHMHMS M OKpYyXKarolas cpeaa

6.1

BemectBa m Marepuansl B IIOBCEJHEBHOM JKHM3HM 4YeloBeKka. besomacHoe
UCIOJIb30BAHME BEUIECTB M XMMUYECKHUX peakuuid B jgabopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OKOT'aX U OTPABJIICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpy’Kalolled cpeabl (KUCIOTHBIE  JOXKAM,
3arpsi3HEHUE TOYBbI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpeloTBpaIleHUs
[IpenensHas nomyctumasi koHueHTpauus Bemects (IIJK). Ponrs xumuu B
pelIEHNH HKOJIOTHYECKUX MpobieM. YcuieHue NapHUKOBOro 3ddekra,

pa3pylieHrue 030HOBOTO CJIOSI

6.3

6.4

ITpumenenue cepsl, a3ota, hocdopa, yrieposaa, KpeMHHUsS U UX COCTMHEHUN B
ObITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. [IpuMenenue
METAJUIOB M CIUIABOB (CTallb, YYTYH, TIOPAJIOMHHMNA, OpoH3a) B OBITY H
MIPOMBIIIJIEHHOCTH UX coeuHeHuil. [loHsTHe 0 KOppo3uK METaI0B, OCHOBHbBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoaHble HMCTOYHMKM YTIJIEBOJOPONOB (Yrojb, HNPUPOAHBIN Tra3, He(Th),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBILIUIEHHOCTH

6.5

HepBOHa'-IaJ'II)HI)Ie MOHATHI 00 OPraHM4YCCKHUX BEIICCTBAX KaK O COCAWHCHHUAX
yriaepoaa (MeTaH, 9TaH, STUJICH, alICTUJICH, 3TAHOJI, INIMLICPHUH, YKCYCHAas KI/ICJ'IOTa).
IloHsaTHe 0 OMOJOrHYECKH BaKHBIX BCHICCTBAX: XUpax, 6em<ax, YTIIE€BOAaxX — U UX

POJIA B JKU3HU YCIIOBCKA




Pacuyérer:

7.1 1o hopMysiaM XMMHYECKUX COSAMHEHUH
7.2 Macchl (MaccoBOM) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XMMUYECKUM ypaBHEHUSAM




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1. Xumus. 8 knacc. YueOnuk (aBropst O. C. I'abpuensy, . I'. Octpoymos, C.A. Cnankos).
OnekTpoHHas popma ydueOHHUKa.
2. Xumus. 9 xnacc. Yueonuk (aBropst O. C. I'abpuensn, K I'. Octpoymos, C. A. Cnaakos).
OnekTpoHHas (popma yueOHUKa

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Metoauueckoe nocodue. 8 kiacc (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, t- ¢ A.
CrnagkoB).

2. IIporpamMma kypca xumuu 171 8-9 kiiaccoB 0011e00pa3zoBaTeNbHBIX yupexaeHui (aBTopsl O.
C. I'abpuensa, K I'. Octpoymos, C. A. Craakos).

3. . Xumus B TecTax, 3ajauax u ynpaxuHeHusx. 8 kiacc (aBropst O. C. ['abpuenss, u. B.
Tpury64ak). Meromudeckoe mocodue. 9 kinace (aBtopsr O. C. 'adbpuensn, K I'. Ocrpoymos, C.
A. Cnagkos.

4. . Ilporpamma Kypca XUMHUH 1715 8-9 KaccoB 001e00pa3oBaTeIbHBIX YUPEKACHUH (aBTOPHI
O. C. T'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

5. XuMmus B TecTax, 3aja4yax u ynpaxaenusx. 9 kiacc (aropsl O.C. 'abpuensy, u. B.
TpuryOyak).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

° I'Iepmo,u,mquKaﬂ Ccncrema XmmMmm4yecCcKmnx aiIeMeHTOB. MCTOpMFI OTKPbITUA 3/1IEMEHTOB U MNPOUCXOXKOEeHUNE
WX Ha3BaHMN, onNncaHue d)MBM‘-IeCKMX N XMMUYECKMX CBONCTB (

http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html)

* Xvmua ans Bcex. INEKTPOHHbIM CNPAaBOYHMK 3a NOJHbIN KYPC XMMUK

(http://www.informika.ru/text/database/chemy/START.html

¢ P3LU — PoccuiicKan aneKkTpoHHas wkona (https://fg.resh.edu.ru/)

e Moptan LECTA (https://lecta.rosuchebnik.ru)

° I'Ipe3eHTaL|,|/|M K YPOKam 1 BHEK/1ACCHbIM MeEPONPUATUNAM, XUMUA

(http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html)

¢ WebElements: oHNaliH-CNPaBOYHUK XMMMYECKUX anemeHToB (http://webelements.narod.ru/)



http://www.jergym.hiedu.cz/~canovm/vyhledav/variarity/rusko2.html
http://www.informika.ru/text/database/chemy/START.html
https://fg.resh.edu.ru/
https://lecta.rosuchebnik.ru/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://webelements.narod.ru/

o OTKpbITbIN 6aHK 3agaHmnint O UMK (https://fipi.ru/oge/otkrytyy-bank-zadaniy-oge)
eXnmmyeckanbubnnoreka (Chemistry-chemists.com)

e CnpaBoyHuK (XuMuK.ru)  YPOK.P® (ypoK.pd)

* Mup xuMnmn. HeKoTopble HanpaB/ieHWA XMMUYECKOM HayKuX: 06LLasa XxapakTepucTuka. OnbiTbl,

Tabanupl. Beankme xumnikm: roabl skmnsHu (http://www.chemistry.narod.ru/)

* Xvmunueckuin cnpasodHuk (http://tehtab.ru/Guide/GuideChemistry/)

*¢0O6pa3oBaTe/ibHbIN CaNT ANA WKOAbHUKOB «Xumua» (www.hemi.wallst.ru)

eXnmmyeckanbubanoreka (Chemistry-chemists.com)
e OTKPbITbIM BaHK 3ag4aHWIA ANA OLUEHKKU ecTecTBEHHOHay4YHOoM rpaMoTHOCTH (7-9 Kaccbl)

(https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti)

® D/1IeKTPOHHbIN XKYpPHaN « XUMUKK M Xxumua» (Www.chemistry-chemists.com) ¢ BugeoypoKku no xummm,

7-11 kn (http://mriya-urok.com/categories/himiya/)

¢ [IpeseHTaLnM K YPOKaM MU BHEKNIACCHbIM MePONPUATUAM, XUMUA

(http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html)

e EcTecTBEHHO-Hay4Hble 3KCNnepumMeHTbl: Xumuna. Konnekuma Poccuiickoro O6U.l,e06pa3OBaTEI'IbHOFO

noptana (http://experiment.edu.ru)

e Chemnet - nopTtan pyHAAMEHTaNbHOIrO XMMUYecKoro obpasosaHua Poccum (http://www.chemnet.ru)
e O6ulas 1 HeopraHMYeckasa XMMuaA: 4acTb 2. MaTepuasnbl N0 HEOPraHMYECKON XMMUU 1A YYaLLLUXCA
CNeLmMann3mpoBaHHbIX XMMUKO-6MOIOTMYECKMUX KNAaCCOB: OCHOBHbIE KNAacCbl HEOPraHUYECKUX
coeaMHEeHU, X CBOMCTBA M CNOCObbI NONyYeHUA.
(http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc)

¢ 3aHumatenbHas xumusa (https://www.alto-lab.ru)


http://www.chemistry.narod.ru/
http://tehtab.ru/Guide/GuideChemistry/
http://www.hemi.wallst.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://mriya-urok.com/categories/himiya/
http://900igr.net/prezentatsii/khimija/khimija-v-zhizni.html
http://experiment.edu.ru/




