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MNOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YPOBHE OCHOBHOIO OOIIEro o0pa3oBaHus
COCTaBJICHA Ha OCHOBE TPEOOBaHUH :

o denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBaHuu B
Poccniickon ®@enepanumy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepxkIAecHUU
beaepanbHOro rocy1apCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEeIHEro O0IIEero
oOpa3oBaHMs» (C W3MEHEHUSMH, BHECEHHBIMU MPHUKA30M MUHIIPOCBEIIEHUS OT
12.08.2022 Ne 732);

e mpukaza MunnpocBemenuss ot 18.05.2023 Ne 371 «OO6 yTBepKIeHUH
dbeneparbHON 00pa30BaTEILHON MPOrPaMMBI CPETHETO OOIIETO 00Pa30BaAHUY;

e mnpukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O06 ytBepxkIeHUU
[Topsinka opraHu3alMd M OCYUIECTBIIEHUS OOpa30BATEIbHOW JAESITEIBHOCTU I10
OCHOBHBIM  0OOWIEO0pa3oBaTeNbHBIM  HporpamMmaM  —  00pa3oBaTeIbHBIM
nporpaMmMaM Ha4albHOIO OOIIEro, OCHOBHOIO OOILEr0 M CPEIHEro OOIIero
o0pazoBaHUs;

e KoHuienuuu npenojaBanusi y4eOHOro npeamera « XuMHs»;

e KoHuenuuu SKOJIOTMYECKOTO O00pa3oBaHMs B CHUCTEME  OOIIEro
oOpa3zoBaHus;

e CII 24.3648-20 «CaHUTapHO-3HIEMHOJIOTUYECKAE TPEOOBaHUSI K
OpraHM3alMsIM BOCHUTAHMS W OOYYEHHs, OTIbIXa M O3J0OPOBJICHUS JETEed HU
MOJIOAEKHW», YTBEPKACHHBIX MMOCTAHOBJIECHHEM TIJIABHOIO CAHUTAPHOIO Bpaya OT
28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urneHndyeckue HOPMATHUBBI U TpeOOBaHUSA K
oOecrieyeHnt0 0e30MacHOCTH W (Win) OEe3BpEeJHOCTH [Jisi 4YelloBeKa (haKTOpOB
Cpellbl OOMTaHUs», YTBEPKACHHBIX TOCTAHOBJIEHUEM IJIABHOTO CAHUTApHOI'O Bpaya
oT 28.01.2021 Ne 2;

e y4yeOHOro IUIaHa CpPeJHEro oOHero o0pa3oBaHUs, YTBEPKIACHHOIO
npukazom MAOY COILI Ne35 um. A.Jl. beskpoHoro ot 01.09.2023 Ne 1 «O6
YTBEP>KJI€HUH OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMbl CpPEAHEro OOIIEro
o0pazoBaHuUs;

e (enepanpHOM paboueil mporpaMMmbl MO y4eOHOMY MpeaMeTy «XuMUsH
0a30BOr0 YpOBHS

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH CTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera,  yCTaHaBIMBAaeT  00s3aTENbHOE  MPEIMETHOE coJiep KaHue,
IpelyCMaTpUBaeT paclpeelieHne ero Mo KiaccaM U CTPYKTypUpOBaHHE IO
pazzenaM M TeMaM MPOrpaMMbl 1O XMMHH, OMNPENETSeT KOJIWYECTBEHHBIE U



KauyeCTBEHHbIE XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
NOCJIEOBATENBHOCTh ~ M3YYEHUSI XHMHH C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Y4e€OHOro Ipolecca, BO3pPaCTHBIX
0COOEHHOCTEM  OOyyaroluxcs, OIpeAeIsieT BO3MOXHOCTH IpeaMera Ul
peanu3anMu TpeOOBAHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHMs, a TakKe TPeOOBaHHM K
pe3ynpTaTam oOyueHHs XUMUU Ha YPOBHE IIeJIel U3yUYeHUs MPEeIMETa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJIBHON JESATEIbHOCTH OOYYaroIlerocs IO OCBOCHUIO
y4e0HOTO CO/Iep KAHUS.

3HaHWE XUMHM CIYKUT OCHOBOM i1 (OPMHUPOBAHUS MHPOBO33PEHUS
00y4aroIerocsi, ero MpeACTaBICHUH O MaTepHATIbHOM €IWHCTBE MHUPA, BAXKHYIO
poib urparoT (GopMHupyemble XUMHEH MNPEACTaBICHUS O B3aMMOIPEBPALICHHUIX
HEPrUM U 00 HBOJIIOLMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEUICHUS INI00ATbHBIX
npo0sieM YCTOWYMBOTO Pa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOM, IHEPIETUUYECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3ydyenne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUSA U
(opMUpOBaHUS KyJIbTYpPbI JINYHOCTH, €€ 00111eH 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBIIUICHUS] U TBOPYECKHX CIIOCOOHOCTEN
OoOy4aromMXxcs, HaBBIKOB HX CaMOCTOSITENIbHOW  Y4EOHOW JI€ATENIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIbCKUX YMEHUW, HEOOXOJIMMBIX Kak B
MIOBCEIHEBHOM JKMU3HHU, TaK U B IPOPECCUOHATIBHON AESITENbHOCTH;

3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIUICHUS], 3aKJIaJblBAa€T OCHOBBI
LIEJIOCTHOTO B3IJIA/1a HA €JUHCTBO IPUPOJBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
3TanoM B (pOPMHUPOBAHUU €CTECTBEHHO-HAYYHOI IPaMOTHOCTH 00YyYarOLIUXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHue 00yJarOUUXCsl.

JlanHble HampaBiieHUs B OOYYEHHM XHMHHM OOECHEeUYMBAIOTCS CHelupUuKon
collepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbIA  SBIAETCA  MEAarorM4ecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTraHWYECKOM XUMHUU U  HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSATHI
OPraHUYECKON XUMMUHU.

CrpykTypa coaepaHHsl MPOTpaMMbl MO XUMHUHM CHOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0 noaxoaa Kk €€ usydeHuro. CoaeprikaHue CKIIAIbIBAETCS U3 CHCTEMBI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON



peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYpPHO OPTaHHM30BaHbI TIO TPUHIIUAITY
MOCJIEIOBATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpencTaBieHUd 00 AICKTPOIUTHYCCKOW JTHUCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, pa3BHUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIUA OOBSICHEHHS] W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH CIOCOOCTBYeT  (POpMHPOBAHHIO
IIPEACTABIICHNS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAYyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU MPOUCXOJUT C MPUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYCOHBIX NpeAMeToB: «OKpyXKalomui MHpY,
«buonorus. 5-7 knaccel» u «Pu3nKa. 7 KIacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIESITEIIbHOCTH YEJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHHWU CHUCTEMBl XUMHYECKHUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKUX MOJIOKCHUH,
JIOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHUH K HAyYHBIM METOJaM T[O3HAHUS TPU M3YYCHUU BEUIECTB U
XUMHUYECKUX Peakiuii, B HGOPMUPOBAHHH M PA3BUTHHU MTO3HABATEIbHBIX YMEHUM H
WX TPHUMEHEHHH B Y4YCOHO-TIO3HABATCIBHONM H  Y4eOHO-MCCIIEIOBATEIBLCKOM
JIeATEIIbHOCTH, OCBOEHHUU TIpaBWJI O€30MAaCHOrO0 OOpaIlleHHs C BEIIECTBAMHU B
MMOBCEIHEBHOM KU3HU.

[Ipn M3ydyeHUu XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3HaYCHHUE IPUOOpETH TaKue IeIH, KaK:

— (opmupoBaHHEe HHTEIUIEKTYalIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0O00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSATUIO PEIICHUH,
CITOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM JKU3HU,

—  HampaBJICHHOCTh OOYy4YeHUS HA  CHCTEMaTHYECKOE MPUOOIICHHE
OOy4JarommMxcss K CaMOCTOSTEIbHOW TMO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBALUIO M Pa3BUTHUE CIOCOOHOCTEH K
XHUMHU,



— obecrnieyeHne yCIOBHM, CTOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTBITa PAa3HOOOPA3HON NEATEIHHOCTH, MO3HAHWS W CaMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3IUYHBIX BUJIOB JICATEIBHOCTH;

— (¢opmupoBanue o00meld (YHKIIMOHATBHOM H  €CTeCTBEHHO-HAYYHOUN
TPAaMOTHOCTH, B TOM YHCI€ YMEHHA OOBSICHITH W OIICHUBATH SIBICHUSA
OKPYXAIOMIEro MHpA, WCIOJIb3YS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUICHHUH
XAMHH, TPUMEHATh WX TMpPH pPEIICHHH TpoOJieM B TIOBCETHEBHOW KHU3HU W
TPYIAOBOH ACSITEIHLHOCTH;

— (QopmupoBaHue y OOy4aromuxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS IICHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH IKOJIOTHYECCKHU
I1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCIBHOCTH B IIEIIAX
COXpaHEHUS CBOETO 3/I0POBbs U OKPY>KAIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYECIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIS W HAMpPaBICHHOCTH JATbHEUIIIETO
oOyueHus.

OOmiee YMCIIO YacoB, OTBEACHHBIX I HW3YYCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HEJIelN0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE 0 MeToax MoO3HaHMS B XUMHH. UMCThIE BElleCTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOMW TMOCY/I0H, MpaBUiaMu pabOThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3iioKeHHE TUAPOKCHIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHUWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenuwe xucimopoia B Ipupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenue kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3h(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HaceolllieHHbIE M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KUCIOPOJa, HAOMIOACHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCcTBIE Bojgopoaa ¢ okcuaoMm mead (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchbl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENIbHbIE METAILIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OueK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TpyMIiaM U Mepruoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpasloB BEIIECTB META/VIOB U HEMETAUIOB, B3aMMOJICHCTBHUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukamus, TMepuoIuIHOCTh, HAOII0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/JIEITb, SIBJICHHE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIMYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
II0JIE3HBIE UCKONIAEMbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJIOKEHHEM 3JIEMEHTOB B Ilepuoandeckoit
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxaiys 1 HOMEHKJIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUYECKUE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJIACCaM HEOPraHUYECKHUX
COEAVMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIJIOBOMY 3(]dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKkuum. CocraBnenue YpaBHEHUI



OKHCJIMTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAaKUU C  HCHOJB30BAHUEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpEACTaBICHUNA 00 3JIEKTPOJIUTUUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHHE BHUJCO MAaTEPUANIOB), MPOBEJCHUE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pasioKeHUs, COSIUHEHHUsI), pacllO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HaXOXJICHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKkue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (PU3HMUYECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBINUICHHOTO CHOCO0a TMOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudyeckue cBoicTea. Kpyrosopor a3ora B mpupoe. AMMuUakx, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOlicTBa (0OIME Kak TMpEJACTaBUTENS KJlacca KUCIOT M CHEelUpUYECKUe).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
aoTpornuele Moaupukanmu ¢docdopa, (uMUEcCKHUe M XMMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHBIE  CTEIIEHH  OKHUCJIEHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMUYECKHUE MPOOJIEMBl, CBA3aHHBIE C OKCHIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (Yyrojb, HNPHUPOAHBIA ra3, He(dTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCTUHEHUN.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeiue cTpouTenbHble MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAONIOJCHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl M €€  COCQUHEHUSIMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HaOJIOJIeHHWEe TpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3UUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, dyiiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYECHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmonoxeHus B llepmoamueckor cucremMe xumudeckux smemeHTtoB J[. W
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUS] MeTauioB. [lOHATHE O KOpPPO3WM METAJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. 1. MenaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucreme xumudeckux aneMmeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AuroMuHUN: TIo10)keHue B [leproindeckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckon cucreme XUMHYECKUX 3JIEMEHTOB /l.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJIOB W CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusl, KaJius W Kaiblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, MEepUOAHUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: Marepus, aTroM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTh, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], MPOBOIHUKH,
MOJYIPOBOHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixaHnue, Ouocdepa, IKOCUCTEMA, MHUHEPATBLHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroUIUXcCs
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, NOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B JKHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOU [EATEIbHOCTH MIPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

I03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOOCTYMHBIMU TEXHHUUYECKUMH CpeACTBAMH HH(GOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH  COOJNIIO/IEHUSI TpaBuUi OE30MACHOCTH TMpH  OOpallieHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs NPEJAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOM CpEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHHS, YMEHHS PYKOBOJCTBOBAaThCA UM B IO3HABaTEIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLUII, TUIIOTE3a, PaKkT, cucTeMa, MpoIecc, IKCIIEPUMEHT U APYroe.), KOTOphIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIE), KOTOphIE oOecneunBaioT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(UKAIMKA XUMHUYECKUX BEIICCTB U XHUMHYECCKUX PEaKIIH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PEIIeHUH Y4eOHO-TI03HABATEIbHBIX 3aJa4, C yUéTOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3yUaEMbIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OpPraHU3aIllMd W TPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTIaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KpPUTUYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEIEHHOTO THUIIA, TIPHOOPETEHHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMU, JAuarpaMMaMH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSl  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJibTaThl  ITO3HABATEIIbLHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrOo COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3PpGeKTUBHBIE CIIOCOOBI peleHUsl YYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LETH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JIaHHOW denepanbHOl pabodeil mporpaMMon,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIA CIIOM aroma, aroMHas OpOuTalb, pPaaNyC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh ATU OHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUIA;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKHCIEHUS  DJJEMEHTOB B OWMHApHBIX  COCJIMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTeMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3auyaTh TIOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay C YHCIOBBIMM XapaKTEPUCTHUKAMHM CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUEThI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUMSAMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKUX MOHATHM: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJSIpPHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
aoTponus, aMm(pOTEPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH W
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUM, TUM KPUCTATIMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» M «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIUu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJIOKHBIX BEIECTB, TMOJTBEPXKIas OIMKHCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUUYECKHX TPEBPAIICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
M0 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U yIIEKUCIIOro ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS ¥ HMOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIHUi, €CTECTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHubie IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTEeCTBO3HAHUS U 5 2 bu6mmoteka [IOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837c

YyeJIOBEKa

12 BemiectBa u xumuueckue 15 1 bubnnoreka IIOK

' peaxIuu https://m.edso00.ru/7f41837¢

Htoro no paznemny 20

Pa3nen 2. BaxkHeiiune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopog. [lonsitue 6 bubnmnorexka HOK

' 00 okcuaax https://m.eds00.ru/7f41837¢c
59 Bonopon.Ilonstue o kucinorax 3 1 bubnmnorexka HOK

' U COJSIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBAHUSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJIacChl 11 1 1 bu6muoreka [JOK

' HEOPraHUYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

[Tepuonuueckuii 3aKOH U

31 [Tepuonuueckas cucrema - bubamnoreka HOK
XHUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XuMu4ecKas CBSI3b. BuGmiorexa LIOK

32 OxucamTenbHo- 8 https://m.eds00.ru/7f41837c
BOCCTaHOBUTEIIHHBIC PEAKIIHH

Hroro mo paszey 15 Etiggggg;gg}?mmwc
PesepBHOE Bpems 3 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoububie = IIpakTuyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHME U yrayOieHne 3HaHUN 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiuit https://m.eds00.ru/7f41a636
DNEeKTpOoNUTHYECKAs JUCCOLIUALIMS. bubnuorexa [JOK
1.3 8 1 1
XUMUYECKHE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO6m1ast XxapakTepruCTUKa XUMUYECKHUX 4 1 bubnuotexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' Py - ~eP https://m.edso00.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop 1 ux 7 1 bubnuorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCcTHKa XUMHUIECKUX
2.4 sieMeHTOB IVA-rpymnel. Yriepon u 8 1 2 Eubmorexa I[OK
' . Py ' p https://m.edso00.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
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

Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bu6mmoreka [IOK
3.1 Obmpe cBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuene MeTaisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f412636
Wroro no pazueny 20
Pasznen 4. Xumus 1 OKpysKamomas cpeaa
4.1 BentecTtBa 1 Marepualibl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' B p https://m.edso00.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubmorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Poiap XuMuM B )KU3HU 1 bubnmoreka [JOK
yeJjioBeka. Teja 1 BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAX MO3HAHMS B XUMUU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
YucTele BemecTBa U cMecH. CIIocoObI bu6mmoreka [IOK
4 . 1
paszeieHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK
a . PHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBI M MOTICICITH https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1€MEHTHI. 3HAK! 1 bu6mmoreka [IOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U clOXKHBIE BELIECTBA 1 bubmmorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 X .B
umieckas opmyna. Banertrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
11
OtHoOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOrO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. MoJb. bubmuorexa [JOK
Momnspnas macca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycioBusl IPOTEKAHUS bubnuoreka [IOK
15 .
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Beraucienus konmuaecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK
nieersatiovp https://m.edso0.ru/ff0d5708
peakiui
Knaccudukanms XuMruaeckux peakiuit
18 (coenMHEHUs, PA3NOKECHUS bubmmorexa [OK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONETUCT 0606yq eHHUE U bubmmorexa [OK
I T, Hvl https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bub6nuorexa [IOK

BO3Ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d448e

IIPOCTOEC BEUIECCTBO. Os30H

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
oz 1 ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrniocoObl MoTy4eHus KUCIOopo/ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXMUMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHJIOTEPMHUUYECKUX PEAKITUIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 5I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «[Tony4yenne u cobupanue KUCI0poia bubamorexa LOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €r0 CBOMCTB)
97 Bonxopon — aneMeHT U mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [TonsaTHE 0 KHUCTOTAaX U COJIAX bubmmorexa [JOK
https://m.edsoo0.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
bu6mmoreka [IOK
31 «[Tomyuenue u cobupanue BoJ10poJia,

HU3YUCHHUC €TO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



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
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MoutsipHbIii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIISCTBA ra3a I10 €ro M3BECTHOM bubmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruuciaenus 00EMOB ra3oB 110
34 aBHEHHIO PEAKIIMM HAa OCHOBE 3aKOHA bubmorexa LOK
yp . peak N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUH ra30B
35 DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HaceimmeHHbIe
37 u HeHacmpeHng acTBOpBIL. MaccoBas bubmorexa [TOK
B PactBOpBL https://m.edso0.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «IpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
onpenenEéHHON MacCOBOU J101EN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o treme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



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

43 [TonyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarmus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnune u XuMHYECKHE CBOMCTBA bubnunoreka [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéBII) oI )CHI/I}I XI/IMI/IquKI/Ie bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckast padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
48 I'enernueckas cBsI3bp MEXKY KJIacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01IeHre u cucTeMaTu3alus 3HaHu!
B i https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITAN
51 XAMHYECKHX 3J1€MEHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJTHBIX 3JIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 [Teproawmyeckas cuCTeMa XUMHUIECKUX bubmorera [JOK
p https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
bu6 OK
53 [lepuoael, rpynmnsl, IOATPYIIIBI nommoreka L

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Ctpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
. bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. Menzaeneera
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepronnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
MemneneeBa
3nauenue [lepuognyeckoro 3akoHa st
57 pa3BuTus Hayku U npaktuku. . 1. bubnnorexa [HOK
MenpeneeB — y4€HbIH, MIEArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEKTPOOTPULIATEITLHOCTH aTOMOB
pooTpHl bu6mmorexa [IOK
58 XHMHYECKHUX 3JICMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
bu6mmoreka [JOK
59 41
OHHAT XHMITHECKAT CBASD https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nossipHas XuMu4ecKkas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs1 HENOIsIpHAs XUMUYECKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
CreneHs okHCICHHA https://m.edso0.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuoreka [IOK
peakiuu https://m.eds00.ru/00adb076
64 OKHUCIIUTENIN U BOCCTAHOBUTEIH bubmorera [JOK

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



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
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65 Kontponbnas paborta Ne4 o teme 1 bubnmoreka [JOK
«Ctpoenue atoma. XMMHYECKas CBSI3b» https://m.edso00.ru/00adb486
66 PesepBHblit ypok. O600111€HE U 1 bubnmoreka [JOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE 1 1 bubnunoreka [HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb?2
68 PesepBHbIil ypok. O0001ICHNE U 1 bubnnoreka [HOK
cUCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KVIACC

Ne KoauuecTBo yacoB DJIeKTPOHHbIE
KonTpoa pakTnye Aara nugposbie
Tema ypoka Bcee H3y4e
n/ o bHBIE CKHe s 00pa3oBaTelbHBI
I padoThI padoThI e pecypchl
IIepuonnuecku
1 3aKOH.
IIepnonuuecka
4 cHcTeMa bubnmoreka [IOK
1 - 1 https://m.edso00.ru/0
Oadb59e
aj1eMeHTOB /1.
.
Menneneesa
3aKOHOMEPHOC
TH B
W3MEHEHUHU
. bubmuorexa [JOK
2 CBONCTE 1 https://m.edsoo.ru/0
XUMUYECKUX 0adb6b6
3JIEMEHTOB
MEPBBIX TPEX
MIEPUOJIOB
Knaccugukaru
U bubmmoteka [IOK
3 HOMEHKJIAaTypa 1 https://m.edsoo.ru/0
HEOPTaHMYECK Oadb7e2
WX BEIIECTB
Bunaer
XAMUYECKOU bu6nuoreka [IOK
4 CBSI3U M TUIIbI 1 https://m.edso00.ru/0
KPUCTAJJTNYECK Oadbac6
UX pelETOK
KoHntponbHas
pabota Nel 1o
5 TeMe 1 1

«IToBTOpEHNE
u yrinyoienue
3HaHUHN



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

OCHOBHBIX
pa3aennon
Kypca 8
KJ1acca

Kinaccudukanm

s XUMHYCCKUX bu6nuoreka [IOK
6 peaKkuii mo https://m.eds00.ru/0

Pa3IMYHBIM 0Oadbcb0

MpU3HAKaM

Ilonstue o

CKOpPOCTH

XHUMHYCCKOH

pCaKIvH. bubmmoreka [JOK
7 st o https://m.edso0o.ru/0

Oadbe9a

TOMOTE€HHBIX U

TeTEPOrCHHBIX

peakmusax

Ilonstue o

XAMHYECKOM

PaBHOBECHH.

DakTopsl,

BIIMSIOIINE Ha bu6nmoreka [IOK
8 CKOpOCTh https://m.eds00.ru/0

XHUMHYECKOH Oadc28c

peaxkuuu u

MTOJIOXKEHNE

XUMHYECKOTO

paBHOBECHS

OKHCIUTEITEHO

bu6nuoreka [IOK

9 ] https://m.edsoo.ru/0

BOCCTaHOBHUTE Oadcade

BHBIC PEaKIuu

Teopus

ANEKTPOJIATHYEC

CKOM bu6mmoreka [IOK
10 JHCCOIHAIHH. https://m.edso00.ru/0

CuIbHBIE U Oadcd68

cia0Oble

BJIEKTPOJIUTHI



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
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68

Hounurie

bu6nmoreka [IOK

11 YpaBHEHUS https://m.edso00.ru/0
peakuuii Oadd448
XuMH4ecKue
CBOMCTBa
KHUCJIOT B
OCHOBaHHI1 B

bu6nuoreka [IOK

12 cpete https://m.eds00.ru/0
MpEeACTaBICHU 0add5ds
1 00
AIEKTPOJIUTHYE
CKOI
JACCOLHAIIIN
XHUMHUYECKHE
CBOMCTBa
COJIeH B CBETE
HpejcTaBIeHN bubnnoreka IIOK

13 o6 https://m.edsoo.ru/0

Oadd8b2
AIEKTPOJIUTHYE
CKOM
JACCOLMAITIN
Ilonsarue o bu6nmoreka [IOK

14 TUAPOIN3E https://m.edso0.ru/0
coyen 0add9d4
O06o00mmenue n bubmuorexa [JOK

15 CHCTEMaTH3aIlx https://m.edso00.ru/0
s1 BHAHU K Oaddd12
IIpaxTrueckas
pabota Ne 1. bubnmnorexka HOK

16 «Pemmenne https://m.eds00.ru/0
AKCIIEPUMEHTA Oaddbfa
JIBHBIX 32129
KoHntponbHas
paborta Ne2 mo
TEME bu6nuoreka [IOK

17 «DJIEKTPOJIUTU https://m.edsoo.ru/0
yeckas OaddecO
JIMCCOLIMAITHS.

XUMHUYECKHUE



https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
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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/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0

peakiuu B
pacTBopax»

O6mas
XapaKTEPUCTHK
a TAJIOTEHOB.

bu6nuoreka [IOK

18 X ccKite https://m.eds00.ru/0
HMITECKH Oaddfe?
CBOMCTBA Ha
puMepe XJiopa
XJ10poBOAOPOA
. Consnas
KHCIIOTA, bu6nuoreka [IOK
19 XAMUYCCKHE https://m.eds00.ru/0
CBOMCTBA, Oadel04
MOJIy4eHueE,
MIPUMCHCHHE
[IpakTuueckas
pabota Ne 2 o
TeEME
Tovaenme bubnnoreka IIOK
20 yqu https://m.edso00.ru/0
coston Oade348
KUCJIOTEI,
HU3y4CHUE €€
CBOICTBY»
Breraucnenus
o
ypaBHEHUSAM
bubmmoteka [IOK
XUMHYECKUX
21 . https://m.edsoo.ru/0
peaxiui, eciu 0ade4ss
OJVH U3
peareHToB JlaH
B U30BITKE
O61mmas
bu6nuoreka [IOK
XapaKTEPUCTHUK
22 https://m.edso00.ru/0
a DJIEMEHTOB Oade64a
VIA-rpynmsr
AnnoTrponHsle
Mo HKAIIH bu6mmoteka IIOK
23 https://m.edso00.ru/0
CEpBI.

Haxoxxnenue

Oade64a



https://m.edsoo.ru/00addfe2
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

cephl U €€
COEMHEHH B
IPUPOJIE.
XUMUYECKUe
CBOWCTBA CEpbI

24

CepoBoniopoy,
CTpOEHHE,
¢buznveckue u
XUMUYECKUE
CBOMCTBA

bu6nuoreka [IOK
https://m.edsoo.ru/0
0ade802

25

Oxcunpl cepsl.
CepHas
KHCJIOTA,
(dbuznvecKue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHNE

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

26

XHUMHUYECKHE
peakiuuu,
JIeKaIIue B
OCHOBC
MIPOMBIIIIICHHO
ro cnocoba
MOJTy4YEHUs
CEepHOM
KHCIIOTHI.
XHUMHUYECKOE
3arpsi3sHEHUE
OKpYy>Karoleu
Cpenbl
COCIMHEHUSIMH
cepbl

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

27

Brraucnenue
MacCOBOM JOJIH
BBIXO/a
MPOAYKTa
peakuuu

bu6mmoreka [IOK
https://m.edsoo.ru/0
Oadec8a

28

O06mas
XapaKTEPUCTHK

bu6nuoreka [IOK
https://m.edsoo.ru/0



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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a DJIEMEHTOB
VA-rpynsl.
A3or,
pacnpocTpaHeH
ue B IpUpoJie,
(dbuzuveckue u
XUMHUYCCKHE
CBOMCTBA

Oadeeab

29

AMMHak, ero
¢busnveckue u
XAUMUYCCKHE
CBOICTBA,
MOJIy4YeHUE U
MIPUMCHCHHE

bu6nmoreka [IOK
https://m.edsoo.ru/0
0adf004

30

[IpakTrueckas
pabota Ne 3 o
TeMe
«Tomyuenne
aMMHMaKa,
W3YYEHHUE €ro
CBOWCTB»

bubnnoreka IIOK
https://m.edsoo.ru/0
0adf180

31

AzoTHas
KHCIIOTa, €&
¢duznyeckue u
XUMHYECKHE
CBOMCTBa

bubmmoteka [IOK
https://m.edsoo.ru/0
0adf306

32

Hcnonp3oBanu
€ HUTPATOB U
coJieit
aMMOHHS B
KauyecTBe
MUHEPaTbHBIX
yIoOpeHuit.
XHUMHUYECKOE
3arpsi3HEHUE
OKpY KaroIlen
Cpenbl
COEIMHEHUSIMH
azoTa

bu6nuoreka [IOK
https://m.edsoo.ru/0
0adf518



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
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33

docdop.
Oxkcun
dbocdopa (V) u
dbochopnas
KHCIIOTA,
(dbuzuveckue u
XUMHUYCCKHE
CBOMCTBA,
MOJTy4eHUE

bu6nuoreka [IOK
https://m.edsoo.ru/0
0Oadf68a

34

Hcnonb3zoBanu
e pocdaros B
KauecTBe
MUHEPATbHBIX
yI1oOpeHuit.
3arpsi3HeHue
IIPUPOIHOMN
Cpelbl
dbocharamu

bubnnoreka IIOK
https://m.edsoo.ru/0
Oadfc20

35

Yraepon,
pacmipocTpaHeH
ue B IPUPOJIE,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA

bubmuorexa [JOK
https://m.edsoo.ru/0
Oadfd9c

36

Oxkcuabl
yriaepoaa, ux
¢buznyeckue u
XUMHUYCCKHE
CBOMCTBA.
DKOJIOTHYECKH
€ IpOo0JIeMBI,
CBSI3aHHBIE C
OKCHJIOM
yriepona (1V)

bu6nuoreka [IOK
https://m.edsoo.ru/0
Oadfebe

37

YroapHasa
KHCJIOTa U €€
COJIN

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae006¢

38

IIpaxTrueckas
paborta Ne 4 o

bu6nuoreka [IOK
https://m.edsoo.ru/0



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

TEME
"Ilonyuenue
YTJIEKHCIIOTO
rasa.
KauectBennas
peakmus Ha
kapOoHaT-uoH"

0ae027e

[TepBonauasibH
bIE TIOHATUSA 00

OpraHuuecKiX bu6nmoreka [IOK
39 BEIICCTBAX KAK https://m.edsoo.ru/0
Oae054e
0 COCIMHCHUSIX
yriepoja
KpeHuit 1 ero bubmuorexa [JOK
40 COCTHHEHHS https://m.edsoo.ru/0
0ae080a
[Ipaktrueckas
pabora Ne 5.
Pemienue
JKCIIEPUMEHTA
BHBIX 387134 bubmuorexa [JOK
41 o TeMe https://m.edso00.ru/0
0Oae0bf2
«Baxueimme
HEMETaJIbl U
150.4
COCUHEHUS»
KoHnTponsHas
pabota Ne3 1o
TeME bubmmorexa [JOK
42 «Baxneimmue https://m.eds00.ru/0
HEMETalJIbl U 0ae0el8
Hux
COCUHEHUS»
Oomas
XapaKTEPUCTHKA
XMMHYECKHUX bu6nuoreka [IOK
43 DIIEMEHTOB — https://m.edso00.ru/0
METaJLJIOB. 0ael103e
Metannnueckas

CBsA3b U



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

METAIJIMYCCKasa

KpucTallIn4eCKa
s1 pemeéTKa.
duznueckue
CBOMCTBa
MCTaJJIOB
XuMHYeCKHue
CBOMCTBa
METaJLJIOB. bubmuorexa [JOK
44 DNEKTPOXUMHY https://m.edso00.ru/0
€CKHUH P 0aell56
HaIpsHKEHUN
METaJIJIOB
OO6mue
CITIOCOOBI
MOJIy4YeHUs
METaJLIOB.
Cnnassl.
Brruncnenus
o bu6nmoreka [IOK
45 ypaBHEHHAM https://m.edsoo.ru/0
0ael156
XUMHYCCKHUX
peakuuii, eciu
OJIVH U3
peareHToB
COJIEPKUT
puMecH
Ilonsarue o bu6nuoreka [IOK
46 KOPpO3HH https://m.edso00.ru/0
METaJIOB 0ael278
bubmmoteka [IOK
47 ﬁi«;ﬁ;:lme https://m.eds00.ru/0
Oael4b2
OKcuabsl 1
FHAPOKCHIH bubmuoreka [JOK
48 HaTpis i https://m.edsoo.ru/0
0ael4b2
KaJTus
[Ilenounozeme bu6mmoreka [IOK
49
JIbHBIE https://m.edsoo.ru/0



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

MeETaJUIbl — 0ael5e8
KaJIbLIUA U
MarHum
Baxneiimme bubnuoreka LIOK
50 COCAMHEHHUS https://m.eds00.ru/0
KaJablus Oael5e8
O6o06mmeHue u
51 cUCTEMAaTH3aIHA
sl 3HAHUHN
KéctkocTh
bu6nmoteka I[IOK
52 BoAR M . https://m.edsoo.ru/0
CrocoOsbI e 0261886
YCTpaHECHHS
[IpakTrueckas
pabota Ne 6 1o
TemMe bu6mmoteka IIOK
53 "YKEcTkocTh https://m.edso00.ru/0
BOJBI U Oaelae8
METOJIBI €€
yCTpaHeHus"
bubmuorexa [JOK
54 AnmomMuHUI https://m.edso00.ru/0
Oaelc64
AmpoTtepHbIe
R — bubmuoreka [JOK
55 I https://m.eds00.ru/0
Oaelc64
THJIPOKCH/IA
bubmmoteka [IOK
56 XKenezo https://m.edsoo.ru/0
Oae1d86
Oxcupl,
TUAPOKCHUIBI U bubnmnoreka HOK
57 COJIH JKelle3a https://m.edso00.ru/0
(1) u xenesa 0ae35e6
(rm
O6o06menue
58 CHCTEMATH3aIA

s 3HAHUU



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
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

59

IIpakTrueckas
pabora Ne 7.
Pewenne
JKCIEpPUMEHTA
JIBHBIX 3a/a4
10 TEME
«Baxuneimue
METaJUIbl U UX
COCJIMHECHHU S

bu6nuoreka [IOK
https://m.edsoo.ru/0
0Oae3de8

60

Breraucnenus
30
YpaBHEHUSIM
XHUMHYCSCKHX
peakuuii, eciu
OJINH 13
peareHTOB J1aH
B U30BITKE WIH
COJICPKUT
MIPUMECH.
Breraucnenus
MAacCOBOH JI0JIU
BBIXOJIa
MPOJIyKTa
peakuumn

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

61

O0600111eH1E U
cHUCTEMATH3AIA
s 3HAHUU

62

KoHntponbHas
pabota Ne4 o
TeMe
«Baxnenmme
METaJUIbl U UX
COEIMHEHUS»

63

BemecTBa u
MaTepualibl B
MOBCEIHEBHOM
JKU3HU
JeJIOBEKa

bu6mmoreka [IOK
https://m.edsoo.ru/0
0ae3f50

64

XHUMHUYECKOE

bu6mmoteka [IOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

3arpsi3HEHUE https://m.eds00.ru/0
OKpY Karomen 0ae4270
Cpelbl
Ponp xumnu B
permesm bubnuoteka LIOK
65 S 1 https://m.edsoo.ru/0
0ae4270
npobiem
Pe3epBHbIit
YPOK. bu6nmoreka [IOK
66 O06o0meHue u 1 https://m.edsoo.ru/0
cUCTEeMaTHu3aIu 0ae0dOa
sl 3SHAHUK
Pe3epBHbIit
YPOK. bubmuorexa [JOK
67 O6o006meHue u 1 https://m.edso00.ru/0
cUCTEMAaTH3aIH Oadb33c
sl 3HAHUH
Pe3epBHbIit
YPOK. bu6mmoreka [IOK
68 O6o06meHue u 1 https://m.edso00.ru/0
cUCTeMaTHu3aIu 0ad9ch?2
sl 3SHAHUK
OBIIEE
KOJIMYECTBO 68
YACOBIIO

ITPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumusi: 8- kiacc: 0a30BbIM YpOBEHb: YUEOHUK; 5-€ U3/aHue, nepepadboTaHHoE,
8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A. AKoHEepHOE
obmectBo «M3aatenbeTBo «IIpocBemenner»

» Xumust: 9-if kimacc: 6a30BbIi yPOBEHb: YUCOHHK; 5-¢ M3AaHuE, TepepaboTaHHoE,
9 xnacc/ I'abpuensin O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEPHOE

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA

Xumus, 8 knace /Kysnenosa H.E., Turosa 1.M., I'apa H.H., Akunonepuoe
obmectBo "N3naTenncTBO "[IpocBenienue”

Xumus, 9 knace /Kysnenosa H.E., Turosa 1.M., I'apa H.H., Akninonepuoe
obmectBo "N3narenscTBo "IIpocsernienue”

JlabopaTopHbie onbITHI 110 Kypey xumun /bornanosa JI.E. O6miectBo ¢
OTpaHUYECHHON OTBETCTBEHHOCTHIO "M3narenscTBo "Bapcon"

PaznaTounsiit MmaTepuan: Tabauiibl "PacTBOPUMOCTH KUCIIOT, OCHOBaHUM, COJIEH B
BOJie U 11BeT BemlecTBa", "llepuoanueckas cucrema XuMH4eckux 3yemMeHToB J[. M.
Meunneneesa" "U3narensctBo "Bako"

HopmaTtuBHO-MeTOIMYECKOE PYKOBOCTBO MO OE30MaCHOMY HCIIOIh30BaHUIO



o0opyioBaHus U peakTuBOB npu nposenenuu ' A no xumuu /Hazaposa T.C.,

OO611ecTBO C OTPaHUYCHHON OTBETCTBEHHOCTHIO "M3narensctBo "Bapcon"

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://interneturok.ru

https://www.myshared.ru

https://experiment.edu.ru

https://nsportal.ru

https://school-collection.edu.ru






