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HOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (enmepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMHHU JaéT TPEJCTABICHHE O IENAX, OOIIeH CTpaTeruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOIMIMXCS CPEICTBAMHU Y4eOHOTO
peaMeTa, YCTAHABIINBAECT 00s13aTeNbHOE MPEIMETHOE coAepKaHue,
MpelyCMaTPUBAECT PACHpPEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE MO
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYaroluxcsi, OMNpeaeNsieT BO3MOXXHOCTH TpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTebHON
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JIEATELHOCTH O00yYalolmerocs IO OCBOCHHIO
y4eOHOTO COJIepKaHUSI.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIOCOOCTBYET  pealiM3alldd  BO3MOXKHOCTEM  JIJis  CcaMOpa3BUTUSI U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIesITEIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH 00yYarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpBbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNA XUMHUH, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTpaMMbI TI0O XMMHUU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI OHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelcTaBlieHUd 00 JIEKTPOJUTHYECKOM JIMCCOIMAIlMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MTOCJIECIOBATEIHHO OT OJTHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIUA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4YaeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3yueHue XUMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeTOB: «OKPYXKAIOUUNA MUDPY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpuOOIIEHNH K HAy4YHbIM METOJaM IIO3HAHUS MpPH HM3YYEHUU BEIIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHun XMMHUHU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI BaXKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUAM KU3HU;

— HampaBJIEHHOCTb OOy4YEeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclIoBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaloIlIeT0 MHpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHH, TPUMEHATh WX TPH PEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y oOyyarolmuxcsd T'yMaHUCTHUYECKMX OTHOILEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEeH MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

BHeceHnbl n3MeHeHUs B 9 Ki1acce COrIacHO yueOHOMY IJIaHy.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJIsi HM3yYEHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctasisieT 134 gacos: B 8 kiacce — 68 gacos (2
yaca B HeJIel0), B 9 kitacce — 66 yacoB (2 yaca B HEJICIIIO).



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 MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX JIIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OTHOcuTeNnbHAsT MOJIEKYJIsIpHas Macca. MaccoBasi JoJisi XUMHUYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

@u3NYEeCKUEe U XUMHUUYECKHUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBaHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/eiicTBre xenes3a ¢ pactBopoM cos meau (1),
U3y4YEeHHUE CIOCOOOB pa3lesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHHE MOJENIeH MOJIEKYII
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenne kucimopoaa. CrnocoObl



MOJIyYCHHUSI KUCTopoAa B J1abopaTopuu W TPOMBINIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HaceplllieHHbIe M HEHACBIIIEHHBIE PacTBOPhI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 1071 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJOB:  cosieoOpasyronue  (OCHOBHBIE, KHCJIOTHbIE, aM(OTEpHBbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHmil. PU3MYECKHE W XMUMHYECKHE CBOMCTBA
ocHoBaHuU. [losryueHrne oCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa cosneil. @U3N4ECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE ONPEIECIICHUE CONECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOWMCTB KHUCIOpPOJa, HAOIIOICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCJIOBUSI BO3HMKHOBEHHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJLIaMU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



UCCIIEIOBAaHNE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOII0/IeHNEe U3MEHEHHSI OKPACKH MHAMKATOPOB B PACTBOpAX KHUCIOT U IIENIOUEH,
uzyuyeHue B3zaumojeictBua okcupga menu (1) ¢ pactBopoMm cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTHM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a7ad 1o Teme «BaxHeimmue Kiaacchl HEOPraHUYECKHX
COECTMHEHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKH KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IPYIIAax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbI,
rajlore€Hbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yoT aM(OTEPHbIE OKCUIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[lepnognueckon cucremMbl Xumudyeckux 3neMeHToB J. M. MenneneeBa. 1lepuonst
u rpynnsl. OHU3NYECKUH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB IIEpUONA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOIO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paauyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAUNIMYECKUX CBOMCTB IO TPYyMNIaM U MEepruoaaMm.

3nauenue [lepuoanueckoro 3akoHa u [leppuoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (TMoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Ipouecchl OKMCIEHUS U BOCCTAHOBIJIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M IIEJIOYEH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBJISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKHUX JIEMEHTOB, IO OOpAaTHUMOCTH, IO
y4acTHUIO KaTajqu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
ypaBHEHHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX U T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKkIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYeCcKO# cBsizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[oHSATHE O TMApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  MPOTEKaHUS  peakluil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEHICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COCAMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha TNpUMEpEe  XJopa
(B3aUMOJIEHiCTBUE C METaUIaMU, HEMeTa/ulaMu, IIesio4amMu). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HAaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMuyeckue cBoilcTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PU3UYECKUE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYYeHUsT CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxneHue cepbl U €€ COCOUHEHHMH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyeckre u XMMHYECKHE CBOMCTBA, MoyueHue u npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THAasl KHUCJIOTa, €€ MoJlydeHHe, (GU3HMUYEeCKUEe U XMUMHYECKHE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEPAJIbHBIX
yA0OpeHnil. XuMUYECKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
ayoTpornuele Moaupukammuu ¢ocdopa, uzMUECKUEe U XUMHUUYECKHUE CBONCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YIJEpOA,  aJUIOTPOIIHbBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMUYECKHUEe MPOOJIeMbl, CBSI3aHHBIE C OKCUIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULUHE, TPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojb, HPUPOAHBIA Ta3, HEPTh),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yriieBojgax — U ux
poJiM B JKH3HM UEJIOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue U XHUMHUYECKHE CBOMCTBA, IMOJy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAYECTBEHHBIX PEaKIUMi Ha XJIOPUJI-MOHBI U HAONIOJACHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HUX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl €€  COEAUHEHUSMH  (BO3MOXKHO  MCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cybdar-
WOH W HAOJI0JieHWEe TpHu3HakKa e€ MPOTeKaHWs, O3HAKOMIICHHE C (DU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX ya0OpEHUH, MOITyUYEHUE,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U GochaT-uOH U M3YyUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTras3a, MoJydeHue, coOupaHue, paclo3HaBaHUE M U3yuUCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepumoaudeckoi cucteMe XUMHYECKHX diaeMeHToB [[. U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHMe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4YeHUs: MeTauioB. [loHATHE O KOpPpPO3WHM METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpO€HHME MX aTOMOB, HaXOXJCHHE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux 3neMeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTIOMUHUN: TI0J103keHUE B [leproindeckoil CucTeMe XUuMHUYECKUX AJIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToma, HAXOXICHUE B mpupoac. Duzndeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalusg M KalblUs (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHenime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemecTtBa m marepuanbl B IMOBCEIHEBHOM >KM3HM YeNlOBeKa. beszomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0ImyCTHMAas
KOHIIeHTpalus BemecTs, nanee — [1/IK). Ponb xuMun B perieHu# 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwie céasu



Peanuzamusi MEXNpeAMETHBIX CBS3€H MPU H3yYCHHH XUMUU B 9 Kjacce
OCYIIECTBIISIETCSl 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK W TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJIT OTACITBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DAaKT, rUmoTe3a, 3aKOoH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsiji, MPOBOJIHHKH,
MOJIYIIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, pACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yAOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAeMblI€, TOTUIUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOH u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMN 00YYArOIIUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCS ~CHUCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUN W
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,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKIWYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYyrUX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOILIECCE OTOM Yy4eOHOM NEeATeNbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU U COCTABIISIOLIUE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TO3HAHUU STUX 3aKOHOMEPHOCTEH;

[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 paboThl C Yy4eOHBIMH TEKCTAaMH, CIPABOYHOU



JUTEPATYpPON, MOCTYMHBIMA TEXHUYECKHMMH CPEJACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH U YPOBHS OOyuyeHUs B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHON npoeCcCUOHATIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyLIECTBOBaHMUs, TOHUMAHUE [IEHHOCTH 310POBOrO U
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,
YTPOXKAKOLIUX 310POBbIO U )KU3HU JOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTed HMX pelIeHUs MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHBIE MOHATHS (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE JeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBACHEHHUS OT/ACNIBbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
YCTaHaBJIIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE pacCyXJeHus (MHIYKTUBHBIC, ACAYKTHUBHBIC, IO aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ 3JIEMEHTAa), XHMHUYeckas (opMyna M ypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUN,
BBIBJIATE  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, GopMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunpopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIUX JIAaHHBIX, HEOOXOJUMBIX JUIS BBIMOJTHEHUSA
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMANBEHYIO (hOpMY MpeAcTaBieHus HHPOpMAIA U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENHCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIMSHUU MPOMBIIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
CyliectBy  oOcyxkmaemMoill  TeMbl, (OPMYIMPOBATH CBOU  MPEJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

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

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAaMU B COBMECTHOMH
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHus, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPENEATh LEIU JESITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JCUCTBUUA MPU BBINIOJHEHUM 3aJaHUM C YUYETOM
MOJlyYEHHUS! HOBBIX 3HAHHU 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 005A3aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K koniy oOyuenus B 8 kjacce 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 COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALUS pEeaKiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE PEAKIINH, TETII0BOM A EKT peakiuu,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(MporeHTHAsI KOHLIEHTpAIUsi) B PaCTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIS COCTaBiieHUs (popmMyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHIL;

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 Ilepuonnueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoguueckoit cucreme,
3aKOHOB COXpPAaHEHHUsI MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyueckoi
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 «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJICKYJIIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlIeHre, CUCTeMaTHU3alluo, KiacCu(UKaIuIo,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClleIoBaTh  NpaBWJIaM  TMOJIb30BAaHUS ~ XUMHUYECKOM  MOCyloH
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB € OMNPEAECTEHHOM MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xonIy 00ydeHus B 9 Kjacce mpeaAMeTHBIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbhIBATh CMBICI OCHOBHBIX XUMHMYECKUX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
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, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEAETbHO JOIyCTHUMAs
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIUM;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsg, METaUIMUecKasi) 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: OIKChIBAaTh U XapaKTEPHU30BAThH
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas noarpynna (A-rpymma)» U «1modouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabiwmie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX MEPUOOB U IIaBHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy YYAaCTBYIOIIUX B peaKIuu
BEII[ECTB, MO TEMIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUSI BJEKTPOIUTHYECKOW JTUCCOLUMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIuii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 10 (dopMmyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coONM0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSAMH 110 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMATHU3aIlii0, BBISABICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMUYECKHE TIOHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 1 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
BemecTtBa 1 xuMmueckue bubnnoreka IIOK
1.2 15 1
peaxkuuu https://m.edso0.ru/7f41837c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bu6mmoreka [IOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nuoreka [IOK
2.2 8 1
U CONSIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 butbmmoreka [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paznen 3. llepuoaguueckuii 3axoH u [lepuogudeckas cucrema xumuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnuoteka LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmotexa [JOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoteka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLINAIIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' py - ~eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . by ' po https://m.edso0o.ru/7f41a636
KPEMHUU U UX COSANHCHUS
Hroro no 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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 14
3 QXHENIINe METAIUIBL U UX COSIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 18
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 66



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne Ipakr Jata DJIeKTPOHHbIE
KonTtpo HYeCKH nudposeie
Tema ypoka U3yYeH
n/ Bcero  abHbBbIE e st o0pa3oBaTejibHbIE
I padoThI pa6ort pecypchl
bl
IIpenqmer xumun. Ponb XUMUU B KU3HA 1 bubnnoreka IIOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
IlonsaTue o0 MeTo1ax MO3HAHUS B XUMHUHU 1 1 bu6mmoreka [IOK
CraproBas TuarHocTu https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnmnoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)
YucTele BemecTBa U cMecH. CIIocoObI 1 bubmorexa [JOK
paszielieHusl cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Pa3znenenue
cMecel (Ha mpuMepe OUUCTKU 1 1 bubmorexa HOK
. pHUMED https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI 1 bubmorexa [TOK
Y https://m.edsoo.ru/ff0d2a6c
XuUMHYECKHE DJIEMEHTBI. 3HAKH 1 but6mmoreka [IOK
(CMMBOJIBI) XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
[IpocThie U CIIOXKHBIEC BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c

JlesiTeJIbHOCTD
YUYHTEJS € Y4eTOM
padoueit
NPorpamMmMbl
BOCIIUTAHMS

®  YCTaHaBIMBATb
JIOBEPUTEIBHBIC
OTHOIICHHSI MEKITY
yuuTeneM "
00yJaronmmMucs,
CIIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCITPHUSITHIO
YUAIUMHUCS
TpeOoBaHUN U TPOCHO
YUUTEJIS;

e 100yXJaTh
o0yJaronuxcs
coOmolaTh Ha ypoOKe
OPUHIMNBL  y4yeOHOH

JUCHUITIINHBI n
CaMOOpTaHU3aInH;

® [pUBJICKATH
BHUMAHUC
o0yJaronuxcs K

LIEHHOCTHOMY AaCIIEKTY
MU3y4yaeMbIX Ha YpOKe



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

bu6nuoreka [IOK

9 A -
TOMHOMOTICKyIAPHOE yHerHe https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas hopmysa. BameHTHOCTh bubmmorexa [IOK
PMyId. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10711 XUMHYECKOT0 AJIEMEHTa bubnmnoreka [HOK
B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemiectBa. Mosib. Mossipras bubnuorexa [HOK
macca https://m.edsoo.ru/ff0d5230
14 Ddu3nyecKrue U XUMHUUECCKUEC SIBICHMS. bubnnoreka IIOK
XuMUYecKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycaoBUs IPOTEKAHUS bubmuoreka [JOK
XUMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmuotexa [JOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust Koau4yecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHUX bubmorexa HOK
- N yp https://m.edsoo.ru/ff0d5708
peaxiui
Kiaccupukanuss XUMHUYIECKHX peaKIIHid
18 (coe I/IHq;HI/IS{H a3JI0KCHUS 3a13e eILI/m bubmmorexa LOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
obMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHNe 1 bubmmorexa LOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponbHast padora Nel o reme bubnunorexa [IOK

«BelecTBa 1 XUMUYECKUE PEAKIIMI

https://m.edsoo.ru/ff0d4290

SIBIICHUH, MOHSATHUH,
MIPUEMOB;

®  JCIIOJIb30BaTh
BOCIIUTATEIbHBIE
BO3MOYKHOCTH
cofiepkaHusl yuyeOHOro
npeaMera qyepes
noadop
COOTBETCTBYIOILIMX
TEKCTOB /ISl YTEHUS,
3aa4 Ui PEIICHUS,
POOJIEMHBIX CUTYaIUi
Ui OOCYXJEHUsT B
KJiacce;

® T[MPUMCHATH Ha
YpOKE WHTEPaKTUBHBIC
dbopMbl  paboTBl ¢
00yJaroIMMUCS:
rpynmnoBas paboTa WiH
pabota B napax,
KOTOpBIE ydaT
oOyJaromuxcs
KOMaHAHON pabore Hu
B3aUMOJICHCTBUIO c
JPYTAMHA
00y4aromuMucs;

®  JCIIOJIb30BaTh
BOCITUTATENbHBIC
BO3MOYKHOCTH
cojiepKaHusl yuyeOHOTro
npeaMera yepes
noxoop
COOTBETCTBYIOIIHX



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmech razoB. CocTaB Bo3ayxa.

21 Kucnopon — ai1eMeHT U IPOCTOE bubmorexa LOK
pos p https://m.edsoo.ru/ff0d448e
BerlecTBo. O30H
duznyeckre 1 XMMHUYECKHE CBOICTBA
22 KHCJIOpO/Jia (peaKIuu OKUCIICHUS bubmorexa LOK
P p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CniocoObI Moy4eHust KUCIopo/ia B
23 11a00paTOpHUH U IPOMBIILIEHHOCTH bubnnorexa LHOK
patop P ) https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKON peaKInu,

24 MOHSATHE O TEPMOXHUMHYECKOM bu6nuoreka [IOK
YPaBHEHUH, FK30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKusIx
TommmBo (HepTh, Yroab U METAH).

25 3ar ;13He1§1/1eq;o3 yxa CITOCOOBI iro bubmorexa HOK

p yxa, https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o teme
26 «ITomyuyenue u cobnpaHue KHCIOPOIa bubmmorexa HOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
U3YyYEHHE €r0 CBOMCTB»

97 Bonopon — anemeHT u npocroe bubmuoreka [JOK
BelecTBo. Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0

78 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubmorexa [JOK
Bojopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0

29 TToHsaTue o KUCIOTAX U COJISIX bubmorexa LOK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI moTy4eHust BOAOPoia B bubnuotexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0

31 KoHnTponbHas pabota 3a mepBoe

TEKCTOB JIJIsi YTEHUS,
3aa4 Ui peUICHUS,
POOJIEMHBIX CUTYaIUi
T OOCYXKIeHUus B
KJiacce;

®  WHHUIMHPOBATH
" MOJIICP)KUBATh
HCCIIEI0OBATEIBCKYIO
JESITEITLHOCTh
o0yJaromuxcs B
paMKax  peaJu3alnuu
UMH  HHIUBUAYaTbHBIX
" IPYIIIOBBIX
HCCIIEIOBATEIBCKUX
MIPOEKTOB;

®  pealu30BBIBATh
BOCIIUTATEIIbHBIE
BO3MOYKHOCTH B
pa3INYHBIX BUIaX
JIESITENbHOCTH
o0ydJaronmxcs co
CIIOBECHOM (3HAKOBOMA)
OCHOBOM:
cHCTEMaTHU3alUs
y4eOHOro MaTepHana;

® TIPOEKTHUPOBATH
CUTyallid U COOBITHS,
pa3BHUBAOIINE
HYMOITMOHATBHO-
[IEHHOCTHYIO chepy
oOydJaromierocs;
OpPraHU30BBIBATH B

paMKax ypoka



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

HOJYrOJHe

[IpakTrueckas padota Ne 4 o Teme

bu6nmoreka [IOK

32 I1 0
(LIOTYHCHIE 1 CODHPARIE BOOPOA, https://m.eds00.ru/ff0d4f42
U3YYCHHE €r0 CBOMCTBY»

33 MounsipHbiii 00BEM ra3oB. 3aKOH bubnmoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brranciaenust 00b€Ma, KOJIM4YeCTBa

34 BEII[ECTBA r'a3a M0 €ro U3BECTHOM bubmorexa LHOK

B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA HIIK 00BEMY
Berancnenus 00EMOB ra3oB 10

35 ABHEHUIO PEAKITNN Ha OCHOBE 3aKOHA bubmmorexa [IOK
yp . peakl . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B

36 ®du3nyecKre 1 XMMUYECKHe CBOMCTRA bubmuorexa [JOK
BO/IbI https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanuil. [TonsTue 06 bubnmnorexka HOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U

38 HEHACHIIIIEHHBIC PacTBOPHI. MaccoBast bubmorexa [JOK

P pEL- https://m.edsoo.ru/ff0d5b40
JIOJIsl BEIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 o Teme

39 «IIpuroToBiieHrE pacTBOPOB C bubnmoreka [JOK
onpeaenEéHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA

40 KonTtponbHast pabora Ne2 o treme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

41 Oxkcupsl: cocTaB, KiaccupUKaIUs, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

42 [TomyyeHue U XUMHYECKUE CBOMCTBA bubnuotexa [JOK

MOOIIPEHUE
y4eOHOM/CconnanbHOM
YCHEIIHOCTH;



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

KHCJIOTHBIX, OCHOBHBIX 1 aM(l)OTCpHBIX

https://m.edsoo.ru/ff0d664e

OKCHJIOB
OcHoBaHusI: cOCTaB, Kiaccuduxams, bu6nmmoreka [IOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

44 [TomyyeHue u XUMHUYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUN https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarms, bubnnoreka IIOK

45
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

46 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubnuotexa [HOK

47 CIOCOOBI MOMYYEHUS, XUMUYECKHE https://m.edsoo.ru/00ad947
CBOMCTBA 4
[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME bubmorexa [JOK

48 P https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI HEOPTaHNYECKHUX c
COEIMHEHUIN» -
I'eneTnueckas CBSA3b MEXKAY KIIaCCaMH bubmorexa [JOK

49 Y . https://m.edsoo.ru/00ad9a5
HEOPTaHWYECKUX COCTMHCHUN 0

but6mmoreka [IOK
50 O06o01IeHre U crucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb
2

KonTtponbHast padora Ne3 o teme bu6mmoreka [JOK

51 "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX https://m.edsoo.ru/00ad9el
coeqnHeHui" a

59 [lepBble MOMBITKU KJIACCHU(PHUKAIINN bubmunorexa [IOK

XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O

https://m.edsoo.ru/00ad9ffa

® PCaAIM30BLIBATH
BOCIIUTATCIILHBIC



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
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
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

Ipynmax CXOJHbIX 3JICMCHTOB

[lepuonnueckuii 3akoH u [lepronuueckas bubnmoreka [JOK
53 cucTeMa XuMHU4Ieckux aneMeHToB JI. U. https://m.edsoo.ru/00ada52
Menpeneena c
bu6nmoreka [IOK
54 [Iepuoasl, rpynsl, NOATPYIIIIBI https://m.edsoo.ru/00ada52
c
bubnnoreka IIOK
Crpoenue atomoB. COCTaB aTOMHBIX
55 https://m.edsoo.ru/00ada34
anep. M3oronsl 5
CrtpoeHue 3IIeKTPOHHBIX 000JI0YEeK bubnuoreka [JOK
56 aToOMOB 3J1eMeHTOB [leproanueckoit https://m.edsoo.ru/00ada6b
cucremsl [. 1. Menaeneesa c
XapakTeprucTUKa XMMHUECKOT0 dJIeMEHTa bubmuoreka [JOK
57 1o ero noJyioxkeHuto B [lepuoanueckoit https://m.edsoo.ru/00ada82
cucreme J{. . Menneneesa 4
3nauenue [lepuoandeckoro 3akoHa st
bu6nuoreka [IOK
pa3BuTHs HayKu U npaktuku. . 1.
58 . https://m.edsoo.ru/00ada96
MeHieneeB — y4€HbIN, IEJATOT U o
rpak1aHuH -
bu6nuoreka [IOK
DIIEeKTPOOTPUIIATETLHOCTH aTOMOB
59 https://m.edsoo.ru/00adaab
XUMHYECKHX 3JIEMEHTOB 3
60 HNonHas xumMudeckas CBsI3b but6mmoreka [IOK

BO3MOXXHOCTH B

Pa3IUYHBIX BHIAX
eI TEIILHOCTH
oOydJaronmxcs Ha
OCHOBE BOCTIPUSATHUS
9JIEMEHTOB
JNEUCTBUTECIHLHOCTH:
HaOJIFOIcHUE 3a
JIEMOHCTpPAIUSIMHU
y4HTeS, IPOCMOTP

y4eOHBIX (PUITEMOB;

® TIPOEKTHUPOBATH
CUTyallul W COOBITHS,
pa3BHUBAIOLINE

KyJIbTYypY
NepeKUBAHUN "

[IEHHOCTHBIE
OpHEHTAIINH PEOCHKA;
aKIIEHTUPOBATH

BHUMAHUEC
oOyyJaronuxcs Ha
HPAaBCTBCHHBIX
npoOemax,
CBSI3aHHBIX C
HAYYHBIMU
OTKPBITHIIMH,
M3YYCHHBIMU Ha

ypOKe

o OpTraHHU30BbLIBATH
WHIUBUAYAJIBHYIO
y4eOHY10
JACATCIIbHOCTD,



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
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

https://m.edsoo.ru/00adac3

® yCTaHAaBJIMBATb

4 JIOBEPHUTEIILHEIE
KoBasieHTHas OIsApHAS XUMHYECKAs Bubmorexa IIOK OTHOMICHIE ey
61 P 1 https:/m.edsoo.ru/00adaab ~~ ¥'IHTCIEM u
CBA3b 8 00yYarOIMUCS,
]_5 5 OK CHOCOOCTBYIOLTUX
KoBayieHTHast HENMOJSpHAS XUMHYUCCKas 1 J_mOTeKa a HO3UTHBHOMY
62 | 1 https:/m.edsoo.ru/00adaab  pocrpusraio
9 YUYaIUMHUACS
TpeOOBaHUN M IMPOCHO
Kontponbnas padota No4 o teme Bubmiorexa LIOK p . p
63 1 https://m.edsoo.ru/00adb48 = Y4HTCII,
«Ctpoenue aroma. XuMHYECKast CBSI3b» 5 PeATH30BHIBATS
Bu6uorexa IIOK BOCIIUTATEIbHBIC
64  CreneHb OKUCIECHUS 1 https:/m.edsoo.ru/00adae2 ~ BOSMOKHOCTH B
8 pa3IMYHBIX BUIAX
OKHUCITUTENIEHO-BOCCTAHOBUTEIILHBIC Bubmaorexa IIOK FeTEIbHOCTH
65 1 https:/m.edsoo.ru/00adb07 =~ OOyHatommxcs co
peakiin 6 CJIOBECHOM (3HAKOBOM)
bubmorexa [JOK OCHOBOIi:
66 OxucnuTeny 1 BOCCTAHOBUTEIH 1 https:/m.edsoo.ru/00adb07 =~ CHCTCMATH3ALMA
6 y4eOHOro mMarepuana
bu6nuoreka [IOK
67 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUN 1 https://m.edso0.ru/00adb33
c
[IpomexxyTouHas arrectanus B popme Brbmrorexa [IOK
68 p y . P 1 https://m.edsoo.ru/00ad9ch
KOHTPOJIbHON paboThI 5
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
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/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

KoanuecTBo 4acoB

Ipakr DJICKTPOHHBIE
Jlara
Ne KonTtpo HYeCKH nudposbie
Tema ypoka U3y4eH
n/n Bcero  JbHBIE e st o0pa3oBaTte/ibHbIE
padoTbI padort pecypchl
bl
[lepuonuueckuii 3akoH. [lepuoauueckas bubnuoreka [JOK
1 CHCTEMa XMMHYECKHUX d1neMeHToB J]. W. 1 https://m.edsoo.ru/00adb59
Menneneesa €
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB bubnuoreka [JOK
2 XMMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/00adb6b
IIEPUOJIOB 6
Knaccudukanus 1 HOMEHKIATypa bubmorexa [JOK
3 1 https://m.edsoo.ru/00adb7e
HEOpPraHMYEeCKUX BEIIEeCTB )
. bu6nuoreka [IOK
Buibl XUMUYECKOM CBSI3U M THITBI
4 . 1 https://m.edsoo.ru/00adbac
KPUCTAUTHIECKUX PEIIETOK 6
KonTtponbHast padora Nel o teme
5 «IToBTOpEHUE U yriayOsieHNe 3HaHUH 1 1
OCHOBHBIX Pa3JIeNIoB Kypca § Kjiacca»
. bubnuotexa [JOK
Knaccudukanus XuMHYEeCKUX peaKIuii
6 1 https://m.edsoo.ru/00adbcb
M0 Pa3IMYHBIM MMPU3HAKAM 0
[ToHsITHE O CKOPOCTH XUMHYECKOM bubnmoreka [JOK
7 peakiuu. [lIoHsITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/00adbe9

TCTECPOTCHHBIX PCAKIIUAX

a

JeAITeJIbHOCTH YUHTEJIsI
¢ y4eTom padoueii
NPOrpaMMmblI
BOCIIUTAHUS

e 1o0yXIaTh
oOyuJarouxcsi COOMI0AaTh
HAa  YpPOKE  IPHUHIIMITBI
y4eOHOM JUCIMIUTUHBI U
CaMOOpTraHHU3aIuy;

® TIPHBJICKATH
BHUMaHHE OOyYaroIuxcs
K IIEHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha  YpOKe
SIBIICHHH, MOHSTHUH,
MIPUEMOB;

®  HCIOJb30BaTh
BOCITUTATEILHBIE
BO3MOXKHOCTH
coiepKaHus y4eOHOTO
mpenMera d4epe3 Moa00p
COOTBETCTBYIOIIUX
TEKCTOB  JJI1  YTCHHS,
3ama4 I peIIeHwus,
MpOOJIEMHBIX  CHUTyalui
JUTSt 00CyX)aeHus B
KJ1acce;
peann30BhIBATh

BOCIIUTATCJIbHBIC



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

IIoHsTHE 0 XUMHUYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIIHUE HA CKOPOCTH

bu6nmoreka [IOK

8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEAKIIUU U TTOJIOKEHNE c
XUMHUYECKOT'O PAaBHOBECHSI -
9 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC Bbu6nuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN bubnuotexa [HOK
10 mucconuaruu. CHIBHBIC U c1a0ble https://m.edsoo.ru/00adcd6
DJICKTPOJINTHI 8
bubmuorexa [JOK
11 HoHHbIE ypaBHEHMS peakuui https://m.edsoo.ru/00add44
8
XUMHYECKHE CBOMCTBA KUCIOT U bu6mmoreka [IOK
12 OCHOBaHMH B CBETE NpeACTaBICHUI 00 https://m.edsoo.ru/00add5d
3JEKTPOJIUTUYECKON JUCCOLMALIIHI 8
XuMH4ecKre CBOMCTBA COJIEH B CBETE bu6nuoreka [IOK
13 MPEJICTaBICHUN 00 IEKTPOIUTUYECKOU https://m.edsoo.ru/00add8b
JMCCOLUALIAN 2
bubmmoteka [IOK
14 [TonsTHe o runponuse coneit https://m.edso00.ru/00add9d
4
bu6nuoreka [IOK
15 O00011eHne 1 cUCcTEMaTU3aINS 3HAHWUI https://m.edsoo.ru/00addd1
2
[IpakTuyeckas padora Ne 1. «Pemenune bu6mmoreka [JOK
16
JKCIIEPUMEHTAJIBHBIX 3a1aW) https://m.edsoo.ru/00addbfa
Kontponbras padora No2 o teme Bbubnuotexa LIOK
17 «DNEKTPOIIUTUYECKAS] TUCCOITAALIHSI. https://m.edsoo.ru/00addec

XHMHYECKUE peakllui B PaCTBOPAX»

0

BO3MOXXHOCTH B
pa3INYHBIX BUIAAX
JeSITeTTbHOCTH
00ydJaronmxcs co
CJIOBECHOM (3HAKOBOHA)
OCHOBOM:
CUCTEMAaTH3AIHS
y4eOHOT0 MaTepuana



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
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
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

OO6m1as XxapakTepuCTUKa rajJoreHoB.

18 XHUMHYECKUE CBOMCTBA HA IPUMEPE buomorexa LIOK
puMep https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoJisiHast KHCIO0TA, bubanoreka HOK
19 XMMHYECKHUE CBOMCTBA, IMOJyYECHUE, https://m.edsoo.ru/00adel10
[PUMEHEHHE 4
[IpaxkTuueckas padora Ne 2 o teme bubnnorexka HOK
20 «Ilomryuenue CoOMTHON KUCIIOTHI, https://m.edsoo.ru/00ade34
M3y4YECHHUE €€ CBOKCTBY 8
Brruucnenus no ypaBHEHUSIM bu6mmoreka [IOK
21 XUMHYECKUX PEaKIi, eClIu OAUH U3 https://m.edsoo.ru/00ade48
PEareHToOB JIaH B U30BITKE 8
bubmuorexa [JOK
OO6m1as XxapakTepucTHKa 3JIEMEHTOB
22 https://m.edsoo.ru/00ade64
VIA-rpymibl a
ATNI0TpOTTHBIE MOU(DUKAIIUN CEPBHI. bubmorexa [JOK
23 Haxoxenue cepbl v €€ coeTMHEHUH B https://m.edsoo.ru/00ade64
npupojie. XMMHYECKHE CBOICTBA cephbl a
CepoBoaopo/i, cTpoeHue, Gpu3ndecKkue u bubmorexa [JOK
24 > ’ https://m.edsoo.ru/00ade80
XUMHUYECKHE CBONCTBA 9
Oxkcuabl cepsl. CepHasi KMCIIOTA, but6mmoreka [IOK
25 ¢du3nueckre 1 XMMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea2
IpUMEHEHHE 8
XUMUYECKUE PeaKIlui, JIekKaIlnue B
OCHOBE TIPOMBIIIIEHHOTO CIoc0o0a
. bubmmorexa [JOK
26 MIOJIyYEHUs] CEPHOMN KUCIIOTHI.

XUMHUYECKOE 3arpsI3HEHNUE OKPYKAOUIEN
CpeIbl COETUHEHUSMU CEPhI

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

®  YCTaHaBIHMBATh
JIOBEPHUTEIbHbIC
OTHOIICHHS MEXTY
YUHUTEIeM u
00y4JaronmMmMucs,
CIIOCOOCTBYIOIINX
MO3UTUBHOMY
BOCTIPUSATHIO YYAITUMUCS
TpeOOBaHUN ©  TPOCHO
VUHUTEIIS,

e 100yXJaTh
oOyJaromuxcst COOMI0AaTh
HA  ypOKE  TPUHIIMIIBI
y4eOHOW JUCIHMIUIUHBI U
CaMOOpTaHU3aInH;

® TIpUBIIEKATH
BHUMaHUE O00YyYaromuxcs
K IIEHHOCTHOMY acCIeKTy
U3y4aeMbIX Ha  ypOKe
SIBIICHUH, MOHATHH,
MIPUEMOB;

®  JCIIOJIB30BATh
BOCIIUTATEIbHBIC
BO3MOYKHOCTH
cofiepkaHusi  y4eOHOro
nmpeaMeTa d4epe3  Mmoaoop
COOTBETCTBYIOIIUX
TEKCTOB  JUISl  YTCHWS,
3amad A7 pelieHwus,
MpOOJIEMHBIX  CUTyalui
JUISL 00CyX/1eHUs B
KJiacce;

® TIPUMCHATH Ha
ypoKe WHTEPAKTUBHBIE



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
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
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

BrIuncienne MaccoBO JOJIU BBIX0OA

Bbu6nuoreka [IOK

27
MPOAYKTa PEaKIuu https://m.edsoo.ru/00adec8a

o8 KonTponpHas padora 3a nepBoe
MOJTyTO/TNE
OO0m1as xapakTeprucTruKa 3J1eMeHTOB VA-

29 rpynnsl. A30T, paCpOCTpaHEHHUE B bubanoreka HOK
npupojie, GU3NIeCKue 1 XUMHICCKUE https://m.edsoo.ru/00adeea6
CBONCTBA

30 AMMHUak, ero pu3nuecKue 1 XuMUYECKUe bubnuotexa [HOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edso00.ru/00adf004
[TpakTrueckas padora Ne 3 o Teme

31 «ITomydyenne aMmmmuaka, u3yueHue ero bubmorexa LHOK

N y - 13y https://m.edso00.ru/00adf180
CBOMCTBY»

39 A3oTHas Kuciora, e€ GpusndecKkue u bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.eds00.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

33 no0peunii. XUMHUUYECKOE 3arpsA3HEHNE bubnnorexa LIOK
yAODP o p https://m.edso00.ru/00adf518
OKPYXKArOIIeH Cpelibl COSAMHCHUSIMH
azoTa
®docdop. Okeun pocdopa (V) u

34 (1)0(:(%)0 pHaSI KI/ICJ'I((i))Ta (I)(I)I/I;I/I(qe)cxue u bubmmorera LOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHHE
Hcnonb3oBanue hocdaToB B KauecTBe
35 MUHEPATBHBIX YI00peHHid. 3arps3HeHue Bubmmorexa [IOK
p . yAODP - AP https://m.edsoo.ru/00adfc20
npUpoaHoii cpensl hocharamu
36 Yraepona, pacipocTpaHEHHE B IPUPOJIE, bu6muoreka [IOK

buznyeckue 1 XuMU4YecKre CBOMCTBA

https://m.edsoo.ru/00adfd9c

bopmbl paboTbI c
00yJaroIMMUCS:

rpynmoBas paboTa WM
paboTa B mapax, KOTOpbIE

ydar o0yJaronuxcs
KOMaHJIHOW  paboTe U
B3aNMMOICHCTBHIO c

JPYTUMH 00Yy4arOLMMHUCS;
®  ICIIOJIb30BaTh
BOCIIUTATEIbHBIC
BO3MOKHOCTH
coJlepKaHus y4eOHOro
npeaMmera yepe3 Moaoop
COOTBETCTBYIOILIUX
TEKCTOB  JUId  YTEHu,
3ajad i pelleHwus,
NpOOJEMHBIX  CUTYaIHid
TUTSt 00CYXICHHS B
KJ1acce;

® UHUIMUPOBaTb W
MOJIIEPKUBATH
HCCJIEIOBATEIIBCKYIO
JIeSITEIIbHOCTD
o0yyaromuxcs B paMKax
peanuzainuu MU
WH/IMBUTyaTbHBIX u
IPYHIOBBIX
HCCIIEI0BATEIBCKUX
MIPOEKTOB;

®  pEaTu30BBIBATH
BOCIIUTATEIbHBIE
BO3MO>KHOCTH B
pas3INYHbIX BUJAX



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

Oxkcupsl yrauepoaa, ux Gpusndeckue u
XUMHUYECKHUE CBOMCTBA. DKOJIOTMYECKUE

bu6nuoreka [IOK

37 po0JIEMBI, CBSI3aHHBIE C OKCHIIOM https://m.edsoo.ru/00adfebe
yraepona (1V)
Bbu6nuoreka [IOK
38 VYronpHas KUCIIOTa U €€ COTH https://m.eds00.ru/00ae006
c
[IpakTrueckas padora Ne 4 o reme
"[Tonmyuenune yriaekuciioro rasa. bubmorexa [JOK
39 https://m.edsoo.ru/00ae027
KauecTBenHnas peakmusi Ha KapOoHaT- o
noH" -
[TepBoHavabHBIC TTOHATHS 00 bubnuorexa [HOK
40 OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054
COEUHEHUSAX yriiepoaa €
bu6nuoreka [IOK
41 Kpemuunii u ero coequHeHus https://m.edso00.ru/00ae080
a
[IpakTuueckas padora Ne 5. Pemenue
42 SKCIEPUMEHTANIBHBIX 3aJa4 110 TEME bubnmnorexka HOK
«Baxwneiinine HeMeTaJIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHCHUS
KonTposabHnas padora Ne3 no teme bubmmnoreka [IOK
43 «BaxxHeine HeMeTalIbl M UX https://m.edsoo.ru/00ae0el
COEIMHEHUS» 8
OO01mast XapakKTepuCTHKa XUMUYSCKUX
3JIEMEHTOB — METAJIJIOB. bubmuorexa [JOK
44 Mertammueckas CBs3b M METALTHYECKAS https://m.edsoo.ru/00ae103

KpUcTauIMdeckas pemeérka. dusuyeckue
CBOMCTBA METAJUIOB

e

JIeSITEIIbHOCTU
oOydJaronmxcs co
CJIOBECHOM (3HAKOBOI)
OCHOBOM: CHCTEMAaTH3aIHs
y4eOHOTO MaTepuana;

® TIPOEKTHUPOBATH
CUTyalldkd H  COOBITHS,
Pa3BHBAOIIIHE
SMOIMOHAJIBHO-
LIEHHOCTHYIO chepy
oOyuJaroierocs;
OpPraHHU30BHIBATH B

paMKax ypoka
MOOIIPEHUE
y4eOHO/coruanbHON
YCHEIIHOCTH;
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https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

XUMHYECKHE CBOMCTBA METALJIOB.

bu6nmoreka [IOK

45 DIEKTPOXUMUYCCKUN PsiJl HAPSOKCHUMA https://m.edsoo.ru/00ael115
METAJIJIOB 6
OO61mue criocoObl MOTYyYEHUST METAJLIOB.
Crutasbel. BerauciieHus 1o ypaBHEHUAM bubmaorexa LIOK
46 ‘ SO YP https://m.eds00.ru/00ae115
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3 5
peareHTOB COACPKHUT MPUMECH -
bu6mmoreka [IOK
47 [ToHsATHE O KOPPO3UM METAJLIOB https://m.edsoo.ru/00ael127
8
bubmuorexa [JOK
48 [{emo4HbBIC METAJIBI https://m.edsoo.ru/00ael4b
2
bu6nuoreka [IOK
49 OKcuIbl U THAPOKCUIBI HATPUS U KAJIUS https://m.edsoo.ru/00ael4b
2
IllenoyHO3eMEIbHBIC METAILIBI — bubmiorexa LIOK
50 N . https://m.edsoo.ru/00ael5e
KaJIBIIMI U MarHui 3
bu6mmoreka [IOK
51 Baxneiiime coenuHEHN KaJIbIUI https://m.edsoo.ru/00ael5e
8
52 O00011IeHNE U CUCTEMATU3ALMS 3HAHUN
JKEcTKOCTh BOIBI M CIOCOOEBI €€ bubmorexa LOK
53 https://m.edso0.ru/00ae188
yCTpaHEHUS 5
IIpaxTrueckast padbora Ne 6 mo Teme
" P < P ) bubmmorexa LIOK
54 JKEcTKOCTh BOABI U METOMEI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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
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https://m.edsoo.ru/00ae15e8
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https://m.edsoo.ru/00ae1886
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https://m.edsoo.ru/00ae1ae8

bu6nuoreka [IOK

55 AnroMuHUH https://m.edsoo.ru/00aelc6
4
. bu6nuoreka [IOK
AMdoTepHBIC CBOMCTBA OKCHJIA U
56 https://m.edsoo0.ru/00aelc6
THJIPOKCH/IA 4
bubmuorexa [JOK
57 Keneso https://m.edso0.ru/00ae1d8
6
bubnnoreka IIOK
OKcuIbl, THIPOKCUIBI U COJIH JKeje3a
58 https://m.edsoo0.ru/00ae35e
(1) u xene3a (111) 6
[IpakTuueckas padora Ne 7. Pemenue
bu6nuoreka [IOK
IKCIIEPUMEHTAIBHBIX 33124 110 TEME
59 . https://m.edsoo.ru/00ae3de
«Baxueiinme MeTabl 1 UX 3
COEIMHEHUS» =
Brraucnenus o ypaBHEHUSIM
XUMUYECKUX PEaKIUd, ECIIH OJIUH U3 bu6nuoreka [IOK
60 pPEareHTOoB JIaH B U30BITKE WU COACPKUT https://m.edsoo.ru/00ae175
npuMecH. BBIaucIeHus MacCcoOBOM 10N 0
BBIX0/1a TPOYKTa pPEaKuu
KOHTpOJ‘ILHaSI pa60Ta Ned4 o teme ° (I)OpMI/IpOBaTB y
61 «Baxnelue MeTauIbl U UX oOy4aromuxcst KyJIbTypy
COCTUHEHUS 310pOBOTO u
0e301macHOTO obpaza
62 BemectBa u matepuansl B bu6nuoreka [IOK S—
MMOBCETHEBHOMN JKM3HU YeJIOBEKa https://m.edso0.ru/00ae3f50 pea.]'II/IS;)BBIBaTI; Ha
63 XUMHYECKOE 3arps3HEHUE OKPY KaIOIIEH bubamnoreka HOK ypOKax MOTHBHPYIOIIUH

cpensbl

https://m.edsoo.ru/00ae427



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
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae4270

Ponp xumuu B PEIICHUHN 3KOJOTHUYCCKUX

0
bu6nuoreka [IOK

64 1 https://m.edsoo.ru/00ae427
npobiem 0
bu6nuoreka [IOK
65 O06o00mIeHNEe U CHCTEMAaTH3alKs 3HAHUH 1 https://m.edso0.ru/00ae0d0
a
bubmuorexa [JOK
66 Hroropas koHTpoOJbHAs paboTa 1 https://m.edsoo.ru/00adb33
C
OBUIEE KOJIMYECTBO YACOB I10 66

[MTPOI'PAMME

IIOTEHLIMAJ IOMOpa,
paspsikarthb
HaANPSDKEHHYI0
00CTaHOBKY B KJlacce



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










