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HOACHHUTEJ/IBHAA 3AIIHCKA

[IporpammMa no XHMHH HAa YPOBHE OCHOBHOro odwmero odpazopaHud
COCTaBICHA Ha OCHOBe TpeOOBaHWii K PpEe3yabTaraM OCBOSHHS OCHOBHOI
oGpa3zoBarenpHO# MPOrpaMMEl OCHOBHOTO 00IIEro oOpa3oBaHms, MPeACTABICHHBIX
B ®I'OC OO0, a Takke Ha oOcHOBe (PeacpancHoil pabodeil NpoOTrpaMMEl
BOCIIUTAHUA U ¢ YUETOM KOHIIETIUU MPEMOJABaHNA YIeOHOTO mpeaMeTa « XUMHU»
B 00pa3oBaTeabHBIX opranusanugax Poccuiickoii @enepannu.

[TporpaMMa Mo XHMHHM AaéT NPEACTABJICHHE O IENAX, O0INel cTpaTeruu
Oo0OyueHHsl, BOCIMTAHH H Pa3BUTHA OOYYAKMIMXCA CPEeACTBAMH YYeOHOIO
npeaMera,  yCTAHABIMBACT — OOA3aTeNBHOE — MPEAMETHOS  COOEprKaHue,
NpeAyCcMAaTPHBAET PpacHpeAciIeHHe €ro mo KiaccaM H CTPYKTYPHPOBAHHE TIO
pazzenaM MW TeMaM TPOTPaMMBI MO XHMHH, ONPEAEnAeT KOTUUCCTBEHHEBIE H
Ka4eCTBEHHEBIC XapPaKTEPUCTUKH COOCPYKAHMUA, PEKOMEHAYEMY10
MOCICAOBATENBHOCTE M3YUCHHA XHMHH € V9ETOM  MEXKIPSAMETHBIX H
BHYTPUTNIPEAMETHBIX ~ CBA3ei, JOTMKM y4eOHOro TPOIECCa, BO3PACTHBIX
oco0eHHOCTEH  OOydarommxcd, OMpeAcnseT BO3MOXHOCTH NpeAMeETa  JUId
peanuzaumu TpeOOBaHMI K pe3yabTaTaM OCBOEHHMA OCHOBHOH 00pa3oBaTenbHOI
MpOTrpaMMBL Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHus, a Takke TpeOoBaHMIA K
pe3ynbTaTaM 00Y4YeHHs XMMHH HA YPOBHE LENeH U3YUCHUS PEIMETa H OCHOBHBIX
BHAOB yueOHO-MO3HABATENIEHON OEATCIBHOCTH OOY4YAIOMIETOCs IO OCBOCHHIO
yaeOHOIr0 COACPKAHNA.

3HaHHE XMMMH CHYXKUT OCHOBOH [y (OPMHPOBAHHS MHMPOBO33PECHHS
o0yyYaromerocs, ero MpeacTapicHuf 0 MaTepHANIbHOM SOMHCTBE MHUPA, BAKHYIO
poib MTparoT (GOPMUPYEMBIE XUMHEH MPENCTABNCHUS O B3aUMOIMPEBPALICHUAX
SHEPTUH M 00 3BOMIOLUM BELIECTE B MPHPOAES, O MyTAX PEMICHHs [MOOaTBHBIX
npoOneM YCTOHYHMBOrO PA3BUTHA YEJOBEUECTBA — CHIPBEBOI, SHEPreTHUYECKOMH,
MUILEBOH M 3KOIOTHUYECKOM 0€30MacHOCTH, MPOOIeM 3/IpaBOOX PAHEHHSL.

NayueHne XUuMHM.

CcrocoOCTBYET  pealM3allid  BO3MOXKHOCTEH g CaMOPAa’BUTHA H
($hopMUPOBAHUA KYJIBTYPBI IMYHOCTH, ¢¢ 001IcH U PyHKLIMOHATIBHOH TPaMOTHOCTH,

BHOCHUT BKJIaJ B (OPMHPOBAHHE MEIIUICHUA H TBOPUYECKHUX CMOCOOHOCTEIH
o0yyaloluxcs, HABBIKOB MX CaMOCTOATENBHOW  yueOHON — ACATENBHOCTH,
SKCTIEPUMEHTATBHBIX M HMCCICAOBATENBCKNX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEAHECBHOM JKHU3HU, TAK H B MPOPECCUOHANBHON ACATCTBHOCTH,

3HAKOMHT €O CHOCUH(UKOH HAYYHOrO MBILINICHHA, 3aKIaJBIBACT OCHOBBI
LIETOCTHOTO B3MIs11a HA €TUHCTBO MPUPOBI H YENOBEKA, ABNACTCS OTBETCTBEHHBIM
3TanoM B (POPMHPOBAHNH €CTECTBEHHO--HAYYHOH IPaMOTHOCTH 00YYAFOIINXCH,



COCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHONICHHWS K E€CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HamMpaBicHHUS B OOYYEHUM XUMHUU OOECHEUYMBAKOTCS CIEUA(PHUKON
COJEP)KaHUsl  y4eOHOrOo  MpEeaMEeTa, KOTOPBIA  SBISETCS  TMEAArOTHYECKH
aJANTUPOBAHHBIM OTPAKCHUEM 0A30BOM HAYKM XUMHUM HA OMPEACTEHHOM 3Tane €&
Pa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa30BaHUsl OPUEHTHPOBAH Ha
OCBOEHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX TMOHSATUH XHMHH, OCHOB
HEOPraHWYeCKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX TOHATHI
OPraHUYECKO XNUMUHU.

CtpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0AA K €€ M3yueHuro. COAECPXKAHME CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IMOHATUI O XUMHAYECKOM
peakuuu. OO€ 3THM CUCTEMBl CTPYKTYPHO OPraHM30BAaHbl MO MPUHLMUIY
[TOCJIEAOBATEBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUI
Pa3HOro ypoBHS:

— @TOMHO--MOJIEKYJIAPHOIO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YYEHHS O CTPOEHUH aTOMa U XUMHUYECKOM CBA3H,

— MpeacraBieHWid 00 BIIEKTPOJUTHUYECKOH JNWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIUPHUYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, Pa3BUBAKOTCS MOCIEAOBATENBHO OT OJTHOTO
YPOBHSL K JPYTrOMY, BBINOJHSAS (PYHKUMKU OOBICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS W IOJYUYEHHS
MU3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MPEICTABICHAS O XUMHAYECKON COCTABJIAIOIIECA HAYYHON KApPTUHBI MUAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHWe XUMUH NPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpyKaroluil MUpy,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Kiracey.

[Ipy W3y4eHMH XWUMUW TPOUCXOMUT (POPMHPOBAHME 3HAHWUK OCHOB
XUMHYECKOH HAyKHM KaK OOIacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaXHEHIINX (PAKTOB, MOHSTHIA, 3aKOHOB M TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHUI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B



NPUOOIIEHNM K HAY4YHBIM METOAAM TO3HAHUS TPU M3YUYEHUM BELIECTB M
XUMHUYECKUX PEaKluii, B (POPMUPOBAHUM M PA3BUTHM TMO3HABATENBHBIX YMEHUH U
X TIPUMEHEHMM B Y4e€OHO-NO3HABATENLHOM M y4eOHO-MCCIEA0BATENLCKOM
NEATENBHOCTH, OCBOCHMHM TpaBmil O€30MacHOro OOpalieHust ¢ BEUIECTBAMHU B
MOBCEIHEBHOM JKU3HM.

[Ipy u3yuyeHUn XUMUKM HA YPOBHE OCHOBHOI'O OOLLEro 00pa3oBaHuUsi BAKHOE
3HAYCHUE NIPUOOPEH TAKKE LIEIH, KAK:

— (OPMHPOBAHWE MHTEUICKTYAIbHO Pa3BUTOH JIMYHOCTH, TOTOBOM K
caM000pa30BaHKI0, COTPYIHHYECTBY, CAMOCTOSATE/ILHOMY [PHHSATHIO PELICHU,
CrocoOHOM a1anTHPOBAThCs K OBICTPO MEHSIFOLIUMCS YCIIOBUSIM SKU3HU,

—  HampaBJICHHOCTb OOYYECHUS HA  CUCTEMATHYECKOE  MPHOOLICHHUE
00y4aromuxcss K CaMOCTOATE/ILHOH I03HABATEILHON HEATEIIBHOCTH, HAY4YHBIM
METO/aM MO3HaHUs, (POPMUPYIOLIMM MOTUBALMIO U PA3BUTHE CHOCOOHOCTEH K
XUMUM,

— o0ecneveHue yCaoBui, CioCOOCTBYIOLIMX MPUOOPETECHHIO 00YHaArOIIUMUCS
OIbITA Pa3HOOOPA3HON JAEATEIBHOCTH, MO3HAHUS M CAMOIO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHLMI), UMEIOWUX YHUBEPCAIBLHOE 3HAYCHUE IS
PasNUYHbBIX BUIOB ACSATEIbHOCTH,

— (opmupoBanue oOwEeld (PYHKUUOHATLHOW M €CTECTBEHHO-HAYYHOM
PAMOTHOCTH, B TOM 4YHUCJAE€ YMEHHH OOBSICHATL M OLCHUBATL SBJICHUS
OKPY’KarOIIEro MHMpa, MCMOJb3ys 3HAHWUS W OMbIT, MOJYYEHHBIE MPU W3YUEHUU
XVMHHM, TIPUMEHATH MX TPH PEIIEHUM TNpoOneM B TOBCEAHEBHOW KU3HU U
TPYAOBO# JEATENBHOCTH,

— (opmupoBanue y 00yyarOmMXCs TYMAHUCTHMUECKUX OTHOLUEHMH,
NOHUMAHMA LEHHOCTM XUMMYECKMX 3HAHWA Uil BBIPAOOTKM 3KONOTMYECKH
11e7eC000pa3HOro MOBEACHWS B OBITY M TPYAOBOH ACATENBHOCTH B IENAX
COXPAHEHUS CBOETO 3I0POBbS U OKPYKAKOLIECH MPUPOIHON CPEIBI,

— Pa3BUTHE MOTMBALUMU K OOYUECHHIO, CMOCOOHOCTEN K CAMOKOHTPOJK MU
CaAMOBOCITMTAHWIO HA OCHOBE YCBOCHHs  OOIIECYENOBEYECKMX  IEHHOCTEH,
TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY MPOQUIsS M HAMPABICHHOCTH AANBHEUIIETO
00yueHusl.

OOwee 4MCIO YacoB, OTBEACHHBIX Ui M3YUYCHUS XUMUH HA YPOBHE
OCHOBHOI'0 0011ero odpazosanus, cocrasister 136 yacos: B 8 kjlacce — 68 4acos (2
yaca B HeJIeI0), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIH0).



COJEPKAHUE OBYUYEHUSA

8 KITACC

ITepBoHavyaibHbIe XHMHYECKHE MOHATHS

[TpeaMeT xumuu, PoNb XHMHU B SKU3HH YEJIOBEKA, XHMHA B CHCTEME HayK.
Tena u BemecTea. DU3HYECKUE CBOHCTBA BEINECTB. ATPErarHOE COCTOSHHE
BelwlecTe. [IoHATHE 0 METOAAX MO3HAHUA B XUMHH, YHCTBIE BEHIECTBA H CMECH.
CnocoOsl pazaeneHns CMeCei.

ATOMBI UM MOJEKYIBl. XUMHYECKHE 3JIEMEHTBl. CHMBOJIBI XHMHYECKHX
3neMeHTOB. [IpOCThIE U CNOKHEIE BEIIECTBA. ATOMHO-MOJIEKYIIAPHOE YYCHHE.

Xumnueckad ¢opmyna. BaleHTHOCTE aTOMOB XMUMMYCCKHX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA COCTaBa BewlecTB. (OTHOCHTENBHAS ATOMHAs Macca.
OTHOCUTENBHAS MONIEKYJISPHAs Macca. MaccoBad OO XUMHYECKOTO IIEMEHTA B
COCTHHCHHUH,

Konuvectro Bemecrea. Moaes. MomsipHas Macca. B3auMOCBA3E KONMUYECTRA,
Macchl M YMCIa CTPYKTYPHBIX €IWHHIL BemlecTBa. Pacuérel mo (Qopmynam
XHUMHYECKHX COSAUHECHUI.

Ou3nYeCKUe U XUMHYECKUE ABICHHS. XUMUYECKAs peaklHd U €€ MpH3HAKH.
3aKOH COXPAHCHHUA MACCHl BEWICCTB. XWUMHWYCCKHE ypaBHeHus. Knaccuduxauus
XUMHYECKUX PEAKLNii (COCOMHEHNA, PA3N0KECHNA, 3aMEILICHHs, OOMEHa).

Xumuueckui Ikcnepumenm:

3HAKOMCTBO ¢ XHMHYECKON MOCy o, npaBunaMu paboTel B 1abopaTopun U
npuéMamMn odpareHus ¢ 1abopaTopHEIM 000PYIOBAHHEM, H3YUCHHUE M ONHCAHHE
(PU3MYECKNX CBOICTB 0Opa3sloB HEOPraHMYECKHX BEUIECTB, HAOMOACHHE
¢usnveckux (IUIaBJICHHE BOCKA, TAsSHHUE JIbAa, PacTHPAHHE caxapa B CTYIKE,
KUMICHUE U KOHJACHCALUA BOJBI) U XMUMHUYECKUX (FOPEHHUE CBEUH, MPOKATHBAHHUE
MEMHOH MPOBOIOKH, B3aUMOACHCTBIE MeNa ¢ KUCIOTOH) ABICHUH, Ha0MIOAEHHE H
OTIHCAHUE MPU3HAKOB IMPOTCKAHWA XUMHYECCKHX PEaKUMil (pasnoKeHHE caxapa,
B3aUMOACHCTBUE CEPHOI KUCIOTHL ¢ XJIOPUAOM Oapus, pazioKEHHE THAPOKCHOA
meau (II) mpu HarpepaHuH, B3aMMOICHCTBHE JKeJie3a ¢ pacTBOpoM comn meau (11),
H3YyYCHUE CMOCOOOB pa3feNiecHns CMECEH: ¢ MOMOLIBIO MAarHWTa, (PUIBTPOBAHUE,
BBINIAPWBAHUE, AUCTWIUIALNA, XpoMaTorpadus, MPOBEACHUE OUUCTKU TOBAPEHHOM
cond, HaOMIOACHHE M ONHUCAHWE  PE3YJIBTATOB  MPOBEACHHA  OIBITA,
WIUTIOCTPUPYIOIETO 3aKOH COXPAaHEHHMS MacCCHl, CO3JAaHUE MOJCNIEH MOIEKYI
(IIapOCTEPKHEBERIX ).

Baxxueilmue npeacTaBUTEIH HEOPraHHYECKHX BeIIeCTB

Boznyx — cMeck rasoe. Coctas Bo3ayxa. Kuciaopoa — 3MeMEHT U MpPOCTOE
BellecTBO. HaxokneHwe xucrmopona B mOpupone, (PU3HYECKHE W XUMHUYECKUE
CBOiicTBa (peakuuu ropeHus). Oxcuabl. [IpumeneHue xucnopona. CrnocoOwl



MOMYYEHUA KHCIOpPoda B 1aboparopud M NPOMBILUICHHOCTH. Kpyrosopot
KHcIopoda B mpupoae. O30H — aJIOTPONnHAad MOAU(HKALNA KHCJIOPOIA.

Temnopoii ekt XUMHUECKOH pPEeaKUWH, TCPMOXHMHYECKHE YPABHCHMA,
3K30- H OHIOTCPMMYCCKHE DPEaKUMH. TOMNHBO. yroiib W METaH. 3arpA3HCHHE
BO34YXA4, YCUIICHUE TAPHUKOBOTO 3PdeKTa, paspyrieHnue 030HOBOTO CIIOA.

Boaopon — 3neMEHT M MpocToe BellecTBo. HaxoxkaeHuwe Bomopoja B
npuposie, (QU3HYECKHe M XUMHYECKHE CBOICTBA, NPUMEHEHHE, CHOCOOHI
noay4YeHust. KucioTel 1 oM.

MonspHeiii 00BEM ra3oB. PacuéThl N0 XUMHUYECKUM YPABHEHHUSAM.,

dusnyeckue cpoiictBa BOABL. Boma kak pactBopuTEns. PacTBOpHL
HacelneHHeie ¥ HEHACHIMICHHBIE PACTBOPHL PacTBOPUMOCTE BELISCTB B BOJIE.
Maccopas o0 BELISCTBA B pacTBOpe. XHMHYECKUAE CBOICTBA BoABl. OCHOBAHHAL
Pone pacTBOPOB B NPHPOAE H B JKU3HHW YETOBEKA. KpyroBOpoT BOAEBI B NMPUPOIE.
3arpa3HeHHe NPUPOAHBIX BOA. OXpaHa N OUMCTKA MPUPOIHBIX BO.

Knaccudukauus Heopranudecknx coeauHeHull. Oxcuapl. Knaccudukarms
OKCHJIOB.  CONMeoOpasyione  (OCHOBHBIE, KHUCIOTHBIE, aMQOTEpHBIE) WU
HeconeoOpasyronme. HomeHknarypa okcuaoB. DH3HYECKHE M XUMHYECKHE
CBONicTBA OKCUAOB. [TonyuyeHne OKCUaoB.

OcHoBanusa. Knaccupukanyd OCHOBaHHWI: INENOYM U HEPACTBOPHMBIC
OCHOBaHUA. HoMeHnwnarypa OCHOBaHUH. (PUIMYECKHE M XUMHYECKHE CBOHCTBA
ocHoBaHuH. [loyueHne OCHOBAHWIA.

Kucnorel. Knaccudukauusa kucnor. Homenknarypa KMcenoT. PU3NYECKHE H
XAMUYECKUE CBOWCTBA KHCIOT. Pan axtuBHOocTM MetamnoB H. H. bekerosa.
ITony4yeHHue KUCHOT.

Comu. HoMmeHknatypa coneil. dusnvecknie 1 XUMHYECKHE CBOMCTBA COJIEH.
ITonyueHue coneil.

['eHeTHYECKAA CBA3h MEXKAY KIACCAMH HEOPTAHUYECKUX COSAUHEHHI.

XumuruecKuit IKCNEpUMenHm:

KAYECTBCHHOE ONMPEACIICHHE COACPKAHNA KHCITOPOJa B BO3AYXE, MOIYUYCHHUE,
coOMpaHue, PAcMmO3HABAHUEC W HU3YYCHHE CBOWCTB KUCIOpOna, HAOMIOACHHE
B3AHMOJACHCTBHA BCIIECTB C KACIOPOAOM H  YCJIIOBHS BO3HUKHOBCHHUS H
MPEeKpaliCHUs TOpeHHuA (MoMkKapa), O3HAKOMIICHHE ¢ oOpa3laMH OKCHIOB H
OTIUCAHUE MX CBOWCTB, MOJYYCHHE, COOMPAHMUE, PACTIO3HABAHHE W M3YYCHHE
CBOICTB BOJOpOAa (FOPEHHUE), B3aUMOACHCTBHE BOAOpoAa ¢ OKcHAOM Meau (II)
(BO3MOKHO HCTIONBE30BAHUE BHACOMATEPHANIOB), HaOMOACHNE O00Pa3LOB BEIIECTB
KOJIMYECTBOM | MOJNB, HCCNEAOBAHHE OCOOCHHOCTEH pPACTBOPEHHUS BELIECTB ¢
pa3nNYHON  pacCTBOPHMOCTBE), IPHUTOTOBNEHHE PACTBOPOB ¢  OMPEACTEHHOM
MacCOBOI NOJeH pacTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBHE BOABI ¢ METaJUTaMU
(HaTpueM W KanblueM) (BO3MOXKHO MCMOJIB30BAHUE  BHUJICOMATEPHAIOR),



HCCNCOOBAHUE OO0pa3sLOB HEOPTAaHMYECKHX BCIIECTB PA3TWYHBIX  KJIACCOB,
HAOMIOJEHHE U3MEHEHHA OKPACKH HHAMKATOPOB B PACTBOPAX KUCIOT U IICTOYEH,
H3YUYCHHE B3auMOAciCTBHA okcmpa Megu (II) ¢ pacTBOpOM CepHOI KHCIOTHI,
KHCIIOT € METAUIAMHU, PEAKUUA HEHTPAIW3ALWH, TOJMYYCHHE HEPACTBOPHUMBIX
OCHOBAHHH, BBITCCHEHHE OJHOTO META/UIA APYTHM W3 PACTBOpPa COJIM, PELICHUE
KCOEPUMEHTANIBHBIX 3314 N0 TeMe «BaXkHeHlne KIacChl HEOPraHHYECKUX
COETUHCHUH».

Ilepuoanyeckuii 3axkon u Ilepuoanveckas CcHCTEMa XHMHYECKHX
yieMeHToB A, H. Mengeneesa. CrpoeHHe aToMoB. XHMHYECKasi CBS3b.
OKHCAHTEIBHO-BOCCTAHOBHTE/ILHBIC PEAKLIHH

[lepBrie MOMBITKH KJIACCHPUKALMA XUMHYECKMX JIEMCHTOB. lloHATHE O
IPyNnax CXOOHBIX JJIEMECHTOB (IIEJIOYHBIC W LICIOYHO3EMENBHEIC METAIUIEI,
raOreHbl, HHEPTHRIC Ia3bl). 3NEMEHTEI, KOTOPBIC 00pa3yioT aMPOTEPHBIE OKCUIEI
U THAPOKCHABL

[lepuonuueckuii 3akoH. [leppoanyeckas CUCTEMA XUMHYECKUX 3JIEMEHTOB /[,
HU. Menneneepa. KopoTkonepuoaHad W JAAUMHHONEpHOAHAA  (POPMEI
Tlepnoanyeckoit cHCTEMEl XUMUYECKHX 3neMeHTOB J[. M. Menneneesa. Ilepuoaer
U rpynnel. DU3HYECKHH CMBICT MOPAAKOBOTO HOMEPA, HOMEPOB MNepHOaa H
IPYIIEL 3IEMEHTA.

Crpoenne aromoB. Coctap aToMHBIX Aaep. M3oTonel. DnekTponsl. CTpoeHue
MEKTPOHHBIX  O0OMOYEK AaTOMOB MHEPBBIX 20 XHMHYECKHX  3JIEMEHTOB
Ilepuoanueckoit cucremel . M. Mengeneepa. XapakTepuUCTHKA XUMHYECKOTO
3JIEMEHTA [0 €70 MoNoKeHuo B [lepuoanueckoit cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHHS paguyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUTHYECKHX U HEMETAINTHYECKUX CBOICTB MO TPYINAM U MEPHOAAM.

3naueHue Ilepuoanyeckoro 3akoHa U [leprnoan4ecKol CUCTEMBI XUMHYECKHX
3JIEMEHTOB JUIsl pa3BUTUA Hayku WM npakTuku. [l M. MeHpenee — yu€HBIl U
rpaXkaaHHH.

XuMuueckads CBsa3b. KoBanmeHTHas (MONSApHAA H  HEMOJAPHAs) CBA3b.
ONEeKTPOOTPULATENBHOCTE XHMHYECKUX 3NIEMEHTOB. IOHHAA CBA3E.

Crenenp  oxkucieHud.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE — PEAKLHH.
ITpouecchl OKUCIEHUA W BOCCTAHOBIECHHS. OKUCIUTENN U BOCCTAHOBHTENH.

Xumuueckui Ikcnepumenm:

U3y4YeHUEe OOpaslOB BEHICCTB METAUIOB M HEMETAUIOB, B3aUMOACHCTBHE
THAPOKCHAA IMHKA C pPAacTBOpaMH KHCIOT M IIENOYeid, MPOBEACHHE OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPHL  OKUCIHTENIBHO-BOCCTAHOBUTENBHBIX — peaKIuii
(ropeHue, peakllud Pa3IoKEHU, COSUHEHNS).

Mexcnpeomemnsie ceasu



Peanu3auus MEXNPEOMETHBIX CBA3CH NPH H3YYCHHM XUMHUH B § Kiacce
OCYIUIECTBIAETCH YEpe3 HCIONB30BAHHE KaK OOIMMX ECTECTBEHHO--HAYYHBIX
MOHATHH, TAK W MOHATHHA, ABJIAIOIIUXCA CHCTEMHBIMHA VI OTACIBHBIX [TPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01He ecTeCTBEHHO--HAYYHBIC TIOHATHA. HAYUHBIA (aKT, HNO0TE3a, TCOPHS,
3aKOH, aHalM3, CHHTE3, KHACCH(UKAIMA, NEPHOJUYHOCTh, HAOMKOACHUE,
KCMICPUMEHT, MOJICTUPOBAHUE, U3MEPEHHE, MOJIENE, SIBJICHUE.

dusKka; Marepusa, aToM, D3JIEKTPOH, IPOTOH, HEWTPOH, HOH, HVYKIHA,
H30TOIBI, PagHOAKTHBHOCTh, MOJIEKYNA, IMEKTPHYCCKHI 3apsaj, BELIECTBO, TEIO,
00BEM, arperarHoe COCTOSHUE BEIIECTBA, a3, (pM3UUCCKUE BETMYMHBL, ¢TUHHIILI
HU3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3b1, CONHLE.

Buonorug: gorocunTes, gpixanue, duocdepa.

['eorpadus: armocdepa, mmapocdhepa, MHHEpPANBl, TOPHBIC MMOPOAHI,
MOJIC3HBIC UCKOTIAEMEIE, TOITMBO, BOJHBIC PECYPCEL.

9 KUIIACC

BemecTBo H XHMHYCCKAS PEAKIHA

[lepuonuueckuii 3akoH. [leppoanyeckad CHCTEMA XUMHYECKHX 3JIEMEHTOB [1,.
H. Menneneesa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBONCTB
XUMHYECKHUX 3JIEMEHTOB NEPBHIX TPEX [MEPHOAOB, Kalus, KaJblHd H HX
COCAVHEHUN B COOTBETCTBHH C TIOJOKECHHEM JIEMEHTOB B lleproanueckoii
CUCTEME U CTPOCHUEM WX ATOMOB.

CTpoeHHEe BEIICCTBA. BHAB XUMHYCCKOH CBA3M. THIBI KPUCTAILTMYECKHX
PELIETOK, 3aBUCHMOCTE CBOWCTB BEIICCTBA OT THIA KPUCTAUTHYCCKON PEIIETKA U
BUJA XUMHYECKON CBA3N.

Knaccudukanms U HOMEHKNATypa HEOPTaHMYECKHX BEIIECTB. XHUMHYECKHE
CBOICTBA BCIIECTB, OTHOCAILMXCS K PA3HYHBIM KJaccaM HEOPraHu4eCKux
COCTUHEHMUI, TCHETUYECKAA CBA3h HEOPraHMUECKHUX BEIIECTB.

Knaccu(ukanus XUMHYECKHX Peakivii Mo pa3iIiYHbIM NPU3HAKAM (110 YHCITY
H COCTaBY YYACTBYIOLIMX B PEAKUHHM BCILECTB, N0 TEINIOBOMY H(dekTy, mo
H3MCHEHHUIO CTCHEHEH OKUCIEHHS XHMHYECKUX JIEMEHTOB, O OOpaTUMOCTH, TIO
YYaCTHIO KATATU3aTOpa). DK30- H SHAOTEPMUUYECCKUE PEAKLMH, TEPMOXUMHYECKUE
VPABHCHUS.

[ToHsITHE O CKOPOCTH XHUMMYeCKOi peakumu. [loHsatne 00 0OpaTMMBIX H
HEOOpAaTHMBIX XUMHUYECKUX peakiusaxX. [IoHATHE O FOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [Touarue o katanuse. [ToHATHE 0 XMMHYECKOM PaBHOBECHH. DAKTOpPHI,
BIAMAKIINE HAa CKOPOCTh XHMUYECKOH peakiuuMd M TOJOXKEHHE XUMHYECKOrO
paBHOBECHS.

OKNCNUTENBHO-BOCCTAHOBUTENBHEIE — PEAKIMM,  3JCKTPOHHBIA  0anmaHc
OKUCIIUTENBHO-BOCCTAHOBUTENIBHONH ~ peakiuy. CocraBneHue  ypaBHEHMIA



OKMCITUTENIBHO--BOCCTAHOBUTEIIBHEIX ~ PEAKUHMI ¢ HCIONB30BAHHEM  METOAA
3MEKTPOHHOTO anaHca.

Teopus 3NEKTPOTNTHYCCKONH AHCCOLMALHH. DNEKTPOJIUTHI U HEANEKTPOJIUTHL
Karuonel, aHnoHBl. MexaHM3M AMCCOLMALMN BEHIECTB C PA3IMYHBIMH BHIAMH
XUMAYECKOH CBA3H. CTeneHb auccournannu. CUITBHEBIC H ¢TAa0bIe 3IEKTPOJINTHL

Peaxnuu noHHOro 00OMeHa. YCJIOBHSA MPOTEKAHUS PEAKIM HOHHOTO O0OMEHA,
MOJMHBIE H COKPALIEHHBIE HOHHBIE YpaBHCHHA peakiyil. CBoiicTBa KHCIOT,
OCHOBAHHH H COJIEH B CBeTe TPEACTABICHUH 00 3IEKTPONUTHYECKOM
aucconanu. KauecTBeHHBIE peakiiui Ha HOHBL. [ToOHATHE O THAPOIN3E CONEH.

XumuruecKuit IKCNEpUMenHm:

O3HAKOMJICHHE € MOJCIAMH KPUCTAUIMYCCKHX PEIIETOK HEOPTaHHYCCKHX
BEILICCTB — METAUIOB W HEMETAUIOB (rpamra M aiMasa), CIOKHBIX BEIICCTB
(Xnopuaa HATPHUA), UCCICAOBAHUE 3ABUCHMOCTH CKOPOCTH XUMWYCCKOHW PECAKLWH
OT BO3ACHCTBUA pPA3IMYHBIX (DAKTOPOB, MCCICAOBAHHE INEKTPONPOBOAHOCTH
pacTBOPOB BEMIECTB, Mpollecca AUCCOLMALIMM KHCIOT, IMENoYed H  CONeH
(BO3MOKHO  HCIOOJNB30BAHHE BHJACO MATEPUANIOB), MNPOBEACHHE  OMBITOB,
WUTIOCTPUPYIOIIINX ~ MPU3HAKH  TMPOTEKAHWSA  PeakIMidi  HOHHOrO  OOMEHa
(oOpazoBaHmMe oOcaaka, BBIACTEHHE Ta3za, o00pa30BaHME BOABI), OMBITOB,
WUTIOCTPUPYIOIIMX  OPUMEPHL  OKUCIMTEIBHO-BOCCTAHOBUTEIBHBIX — PeaKUUii
(ropeHHe, peaKkunu Pa3IoKCHUA, COCANHEHUA), PACTIO3HABAHHUE HEOPTAHHYECKUX
BCIICCTE C TMOMOIUBIO KAQYECTBEHHBIX PEAKUMiA HA MOHBL, PELICHUE
SKCTICPUMEHTAITBHBIX 3a4a4.

HemeTa/iibl H HX COSAHHEHHS

OO0was xapakTepUCTHKA TaloreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB,
XAPAKTEPHBIC CTEMEHH OKHCACHUSA, CTPOCHHE H (PM3HUYECKHE CBOHCTBA MPOCTHIX
BEIICCTB — TaJlOTeHOB. XUMHMYECKHE CBOMCTBA Ha MOpUMEpe  XJiopa
(B3aUMOJEICTRHE ¢ METAJUIaMH, HEMETAUIaMHM, [IeaovYaMu). XJIOpOBOAOPON.
ConsgHas KHCNOTA, XMMHYECKHE CBOICTBA, MOJyYeHHWE, NpUMeHeHue. [lelicTrue
XJIOpa M XJOPOBOJOPOJA HA OPTraHU3M YENOBEKa. BakHEHIINE XITOpHABI U HX
HAXO)KICHHUE B IPUPOIE.

OO0was xapakTepucTHKa eMeHTOB VIA-rpynnel. OCOOCHHOCTH CTPOCHHA
ATOMOB, XAPAKTEPHBIC CTENEHH OKUCHeHHA. CTpoeHuEe W PU3NYECKHE CBOICTBA
MIPOCTBIX BEMIECTB — KUCTOPOAA H CEPhl. AJUIOTPOITHBIE MOAU(DUKALMN KHCIOPOIA
U Cephl. XUMHWYECKHE CBOKCTBA cepbl. CEpOBOAOPOA, CTPOEHHE, (PH3MUECKUE H
XUMHYecke cBOicTBA. OKCHABI CEphl KAaK MPEACTaBUTENN KUCITOTHBIX OKCHIOB.
CepHasd kuCOTa, (U3HYECKHE U XHMHUYECKHE CBOMcTBa (00IIHME Kak
NpPEACTABUTENS Kacca KHCAOT W COeIU(pUYECKHE). XHUMHYECKHE PEaKiluy,
JeKAUHE B OCHOBE IMPOMBIIUIEHHOTO CNOCO0a MONYYEHHS CEpPHOM KHCITIOTEL
ITpuMeHeHNEe CepHOI KUCIOTHL. COMM CEpHOI KUC/IOTH, KAUECTBEHHAS PEaKIs Ha



cynabdar-uon. HaxoxxaeHue cepel U €€ COCOMHCHHUH B Mpupoae. XHMHYECKOE
3arpA3HEHUE OKPYXKAIOWIEH cpeapl COCAMHEHWUAMH CEphbl (KHUCJIOTHBIC JOXKIOH,
3arpA3HEHHE BO3AYXA U BOAOEMOB), CIIOCOOLI €10 IpeA0TBPALLICHHS.

OO0was xapakTepucTUKa NIEMEHTOB VA-rpymmbl. OCOOSHHOCTH CTPOCHHA
ATOMOB, XAPAKTEPHBIC CTENEHH OKUCICHUA. A30T, PACIPOCTPAHCHUE B TIPUPOIE,
buznueckne n XUuMHueCckre CBOHCTRA. KpyroBopoT azoTa B Npupoae. AMMHAK, €10
($pHU3MYECKHE U XUMHYECKHE CBOHCTBA, MOMYYCHHE U NpuMeHeHHe. CoIM aMMOHUS,
UX (PU3UYECKHE U XUMHYECKUE CBOICTBA, MpUMEHEeHNE, KauecTBEHHAsA peakuus Ha
MOHBl AMMOHMA. A30THAs KUCIOTa, €€ MOJyucHUe, (PU3UUCCKUE M XUMHUYECKUE
CBOlicTBa (00mIME KAk TMPEACTABUTENS Kjacca KHUCIOT W cnenupuyeckue).
Hcenonp30BaHHEe HUTPATOB M CONCH AMMOHHMA B KAYECTBE MHUHEPAJIBHBIX
yA0OpeHn. XNMHUUECKOE 3arpA3HEHHE OKPY KAIoWEeH cpeapl COCIMHCHUAMH a30Ta
(KHCIIOTHBIE JOKAM, 3arpsA3HCHME BO3AyXa, MOYBHL W BogoéMoB). Docdop,
ajmorponubie Mogudukaumu Qocdopa, PUIHYCCKHE M XMMHYECCKHE CBOWMCTBA.
Oxcun pochopa (V) u pochopHas kucnora, PU3NYECKHE U XUMHYECKHE CBOMCTRA,
nonydeHue. cnonsizopanue GocdaTop B KaUeCTBE MUHEPABHBIX YAOOPEHHIA.

O01mas xapakTepucTuka 31eMeHTOoB IVA-rpynnel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XApPakTEpHBIE CTENEHH  OKHCIECHHA.,  YIIEpOJA,  AJUIOTPOIMHBIE
MOAU(HKAIINK, PAcpOCTPAHEHUE B TPHPOAE, (PUIMUYESCKHE W XUMHYECKHE
cBoiicTBa. Agcopbumna. Kpyropoport yriepoaa B npupoge. OKCHAB YIIEpoaa, X
OU3MYECKUE W XHMHYECKME CBOWCTBA, HACHCTBUEC HA JKUBBIE OPraHU3MEL,
MOMYYEHUE U MPUMEHCHHE. DKONOTHYECKHE TPOOIEMEI, CBA3aHHBIE ¢ OKCHIOM
yraepoga (IV), rumoresa moGalbHOTO MOTCIVICHUA KIMMATa, IAPHUKOBHIM
ek, YronsHas KMCIOTA H €€ CONH, UX (PUIHISCKHE U XUMHYCCKHE CBOICTBA,
MONy4YeHHE W TnpuMcHeHue. KauecTBeHHad peakius Ha KapOOHAT-HOHEL
Hcnonw3opanue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIHUIEHHOCTH U CENBCKOM
X035HCTBE.

[TepBoHaYaNbHBIE OHATHS 00 OPraHUYECKNX BEIIECTBAX KAK O COCTUHEHUIX
yriepoaa (METaH, 3TaH, 3TUJICH, AUCTUICH, STAHOJ, TIHLEPHH, YKCYCHAS KUCIIOTA).
IIpupoaHbie HCTOYHHKH YIJICBOAOPOAOB (yronb, MPUPOAHBIH ra3, HEPTh),
MPOAYKTEl HX mHepepaborku (OeH3WH), HX pOJib B OBITY H MPOMBILUICHHOCTH.
ITonaTre 0 GUONIOTUYECKH BAKHBIX BEILECTBAX: KUPaX, OCIKax, YImeBogax — v ux
poOlIM B KH3HM YCJIOBEKA. MaTepHaNbHOE EOMHCTBO OPraHHYeCKuX H
HEOPTAaHUYECKHUX COCAHHEHUH.

KpemHuii, ero (usnueckue W XUMHYECKHUE CBOHCTBA, MONYYCHHE H
npuMeHeHne. CoenUHEHHA KpeMHHs B mpupone. OOIme mpeAcTaBIeHHS 00
okcuae KpeMHus (IV) u kpeMHHeBOH kucnore, CHIMKATBI, UX UCIOIb30BAHUE B
OBITY, B MPOMBIIIJICHHOCTH. BakHeHNIne CTPOUTENBHBIC MaTePUATBl, KepaMUKa,



CTEKIIO, LHEeMEHT, OeTOH, xkenme300eTon. [Ipobnemel 6e30MacHOro HCMONBE30BaHUS
CTPOUTENBHBIX MATEPHAIIOB B MIOBCEAHEBHOMN YKU3HU.

Xumuueckui Ikcnepumenm:

N3yYeHUEe 00pa3LOB HEOPraHUYECKUX BEIUIECTB, CBOMCTB CONSAHOW KWCHOTEL,
MPOBEACHUE KAYCCTBECHHBIX PEAKLUMI HA XJIOPHA-HOHB H HAOMIOACHUE MTPU3HAKOB
UX MPOTEKAHH4, OMBITHI, OTpAKAKONMe (PU3NYECKHMEe W XUMHYECKHE CBOICTBRA
ralOr€HOB M HMX COCAMHEHUH (BO3MOXHO HCIMOJIB30BAHUE BHACOMATCPUANIOB),
O3HAKOMJIEHHE ¢ oO0pasuamMu  XJIOpHIOB (TalOreHUAOB), O3HAKOMJIEHHE C
oOpaslaMd  cepbl H €€  COCAUHCHUSMH  (BO3MOXHO  MCMOJIL30BAHUE
BHICOMATEPHAJIOB), HAOMIOAEHNE Mpolecca O0yIIHBaHUA caxapa MO ACHCTBHEM
KOHUCHTPUPOBAHHONH CEPHOM  KMCIIOTBEI, M3YYEHHUE XHMHYECKUX CBOWCTB
pa3daBneHHON CEpHOI KMCIIOTEL, IPOBEACHUE KAYECTBEHHOM PEAKILK HA CyNb(ar-
HOH ¥ HAOMIOACHME NpH3HAKA ¢ MPOTEKAHHA, O3HAKOMIICHHE C (PU3HYCCKHMH
cBoiicTBaMH a3ota, ¢dochopa H HX COCAMHCHHH (BO3MOKHO MCIOIBL30BAHHE
BHIEOMATEPHAIOB), 00pasiiaMi a30THBHIX U (HocOpHBIX YAOOpEeHHit, moTyIeHHe,
coOMpaHue, Paclmo3HABAHWE M H3YYEHHE CBOICTB aMMMaka, IPOBEACHUE
KAa4Y€CTBEHHBIX PEaKINii Ha HOH aMMOHHA U (PochaT-HOH U M3YYCHHE MPH3HAKOB
UX NPOTEKAHUS, B3aUMOACHCTBUE KOHIECHTPHPOBAHHOH a30THOH KUCIOTHL ¢ MEABKD
(BO3MOKHO  HCIMOJIB30BAHHE  BHJCOMATEPHANIOB),  U3YYEHHE  MOAECNEH
KPUCTAUIMYCCKUX PELIETOK anMasza, rpadura, QyuiepeHa, O3HAKOMIICHHE C
mpoueccoM  aacopOLUHN  PACTBOPEHHBIX BELISCTB AKTHBUPOBAHHBIM VITIEM H
YCTPOMCTBOM TPOTHBOTA3a, MONYYCHHE, COOMPAHUE, PACTIO3HABAHHE W N3YYCHHE
CBOWCTB YIJICKHCIIOTO Ta3a, MPOBCACHHE KAYCCTBEHHBIX PEAKIHi HA KapOoHAT W
CIJIHKAT-WOHBL W M3YYECHHE TPU3HAKOB HMX TPOTCKAHHA, O3HAKOMIICHHE C
MPOAYKUHEH CHJIMKATHOW NPOMBILIICHHOCTH, PEIICHHE JKCIEPUMEHTANBHBIX
3a/1a4 o TeMe «BakHeHIIne HEMETANIBL U UX COSUHEHHY.

MeTasuibl H HX COCAUHCHHSA

OO01mas XapakTepUCTHKA XUMHYECKUX JIEMEHTOB — METAUIOB HA OCHOBAHUH
UX [OJOKEHHSA B L[IepHOAMYECKON CHCTEME XUMHUYECCKHX 3nemMeHtos [, K.
Menpaeneepa U cTpoeHus atoMOB. CTpOEHHE METAUIOB. METaNNM4ecKkas CBA3b U
METAJUIMYECKAS  KPUCTAUIMYECKAs  peéTKa.  DNEKTPOXUMHUYECKMA — pan
HanpsoKeHWH MeTauioB. GU3HYECKHE W XUMHYCCKHE CBOMCTBA MeTauioB. O0iue
cnoco0bl MOJNIYYCHHA METAUIOB. [IOHATHE O KOPPO3MH METAIOB, OCHOBHBIC
CIMOCOOB! 3alllUTHl MX OT KOppo3uH. CIUVIaBBl (CTajlb, YyTyH, AFOPATFOMHHHIA,
OpoH3a) U HX MPHUMEHEHHUE B OBITY H MPOMBIILUIEHHOCTH,

[Mlenounble METAIBL MONOKEHNE B [IepHOAMYECKOH CUCTEME XUMHYECKHX
ameMeHToB J[. M. Menaeneesa, CTpOSHHUE HX aTOMOB, HAXOKJICHUE B TPUPOJE.
dusnyecke ¥ XUMHYECKHE CBOICTBA (HA MpUMEpe HATpHA M Kaiuud). OKCHIBI H



THAPOKCUABL HATPUA W Kanud. I[IpUMEHEHHE [UENOYHBIX METAUIOB W HX
COCANHEHUH.

[Mlenoyno3eMeNbHBE  METAUIBI MArHUA W KAIBUWA: TOMOXKEHHE B
Ileppoanyeckol cUCTEME XHUMHYECKHUX 3IeMEHTOB [[. Y1 Menaeneesa, CTpOCHHE
UX aTOMOB, HAXOXKACHUE B IpUpoAe. CU3NYECKUE U XUMHUYECKHE CBOMCTBA MATHHS
U Kanelusd. Baxdeiinme coeauHEHUs Kanblusd (OKCHA, THAPOKCHIA, COJH).
JKécTKOCTE BOABI U CIIOCOOHI €€ YCTPaHEHHs.

AnroMunnii: nonoxkenue B [lepuoanyeckoil CHCTEME XUMUYECKHX 3IEMEHTOB
J. WU Menneneesa, CTpocHUE aToMa, HAxXOXKACHHUE B npupoje. dusuyeckue u
XHMMHYECKHE CBOICTBA amoMUHUA. AM(OTEPHBIE CBOICTBA OKCHIA U THAPOKCUAA
ATIOMWHUA.

Aeneso: monokenue B [IepHoaAMYECKON CUCTEME XUMHUYECKHAX IEMEHTOB /1.
H. MengeneeBa, CTPOCHHE aTOMa, HAXOKACHHE B mpupoac. PU3NUYECKHE H
XUMHYECKHE CBOHCTRA xKene3a. OKCHAbl, TMAPOKCHIB M com kenela (1) u skenesa
(III), ux cocTtae, CBOHCTBA H MOTYUYEHUE.,

XumuruecKuit IKCNEpUMenHm:

O3HAaKOMJIEHHE ¢ oO0paslaMH METAUIOB M CIJIABOB, WX (PU3UYECKUMH
CBOMCTBAMH, HM3YYEHHE  PE3VIBTATOB  KOPPO3HH  METAUIOB  (BO3MOXKHO
HCTIONB30BAHUE BUACOMATEPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBHA OKCHAA
KATbUMA M HATpUsA C BOOOH (BO3MOXKHO HCIONB30BAHHE BHACOMATCPUANIOB),
UCCICAOBAHAE CBOMCTB JKECTKON BOJBI, MPOLECCA NOPEHUS KENE3a B KHUCIOPOAE
(BOBMOKHO  WCIOJIB30BAHUE  BHICOMATCPHUATIOB), IMPHU3HAKOB  MPOTEKAHHS
KAYCCTBEHHBIX PEAKLMI HA HMOHBI. MATHUA, KAJTBLUWA, ANIOMUHWA, UHHKA, JKEIIE3a
(IT) n xeneza (11I), mean (II), HabnrogeHHe U OMUCAHNE MPOLIECCOB OKPALIHBAHHS
[UIAMCHH MWOHAMH HATpus, Kajud M Kaublud (BO3MOXKHO HCMOJB30BAHUE
BH/ICOMATEPHUAJIOB), HCCIEIOBAHNE aM(OTEPHBIX CBOHCTB TMAPOKCHIA ATFOMUHUA
U TUAPOKCHA LIMHKA, PEIICHHE SKCICPUMEHTANIBHBIX 3a7a4 N0 TeMe « BaxkHeiiinue
METAJLIBL H UX COSTHHEHUSY .,

XHMHS H OKPYRAKIIAA Cpeaa

Bemecrsa 1 marepuasisl B MOBCCOIHCBHON JKA3HH YEIOBEKa. besomacHoe
HCTIONB30BAHUE BEILECTB U XHMUYECCKUX peakumii B OviTy. [lepBad moMoie npH
XAMUYECKUX OKOTAX U OTPABICHUAX.

XUMUYECKOE 3arpsa3HEHUE OKPYKAIOWed cpeapl (MpeacnbHads AOMyCTUMAas
KOHUEHTpaLMs BeWleCTB, najee — [1/1K). Poib XUMHH B pPEIICHHUH KONOTHYSCKUX
npodneM.

Xumuueckui IKCnepumMenm:

U3Y4YeHHE 00paslloB MarepuaoB (CTEKIIO, CIUIABBl METAJIOB, MOJIUMEPHBIE
MaTEPHAITBL ).

Mexcnpeomemnvie cessu



Peanuzaius MEXIpPeIMETHBIX CBs3ed NMpU M3YYCHUM XMMHH B 9 Kiacce
OCYILLIECTBIISIETCS 4Yepe3 HCMOJIb30BAHUE KAK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATHUH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHATHS: HAy4YHBIA (haKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIUPOBAHUE, HW3MEPEHHME, MOJACb, SBJICHHWE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MaTEPUAITBI.

duznka: Marepus, aToM, D3JICKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIIMI,
W30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BELIECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKAs
peIIETKA, CIJIaBbl, (PU3UUECKUE BEIMUYUHBI, CIUHHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: Qorocuntes, apixaHue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
yI0OpeHHs, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIHHBIE BEIICCTRA.

['eorpadms: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIE MOPOJBI,
MOJIC3HBIC HCKOTIaeMBbIE, TOTLITUBO, BOJIHBIC PECYPCHI.



INTAHUPYEMBIE PE3VJBbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHU A

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMSI MPOrPaMMBI  OCHOBHOIO 0OOWIETO
0o0pa3oBaHMsl AOCTUTAKOTCSI B XOA€ OOyYEHUsT XMMWUU B €IWHCTBE y4eOHOH W
BOCIIMTATENIBHON NEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMU W JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMATA3ALMHA 00y YarOIIMXCS.

JIMYHOCTHBIE ~ pPE3yJNbTATBl  OTPAKAKT  TOTOBHOCTh  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTHMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIIPEHHUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUA:

LIECHHOCTHOI'0 OTHOIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
U HAyYHOMY HACIEOUI0, MOHUMAHHUA 3HAYECHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO 00WIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON WH(pOpManuei o
MEPENOBBIX JOCTHIKEHUSIX W OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa U OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSI:

MPEICTABIICHAST O COLMAIBHBIX HOpPMAax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCIENOBATENBCKOM, TBOPUYECKOH W APYrux  BUAAX
JEATEILHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM MEATENBHOCTH MPU
BBITIOJTHCHMHA YYE€OHBIX, TO3HABATCIBHBIX 337a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIOHUMAH U0
U B3aMMOIIOMOIIM B TPOILECCe ITOM Yy4eOHOH JAEATEIBHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHUE W IIOCTYIKH CBOMX TOBApPHUILEW C TO3ULNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOT 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEACTABICHAS O BEIIECTBE W XMUMHUUYECKON PEaKINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTABIIAOLINE
OCHOBY i1 TOHMMAHWs CYINHOCTA HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA IIPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MIPAPOIHON CPENO, O POJIM XUMHUU B TTO3HAHUU STUX 3aKOHOMEPHOCTEIA,

[TIO3HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUH 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB W SIBICHHIA,
NO3HABATENIbHON, MHPOPMANMOHHON W YMTATEIbCKOM KYyJBTYphl, B TOM YHCIE
HABBIKOB CaAMOCTOSATENIBHONH paboTel € y4eOHBIMH TEKCTaMHM, CHOPABOYHOM



JTUTEPATYPOH, HOOCTYIIHBIMH TEXHUYCCKAMH CPEACTBAMH HH(POPMALMOHHBIX
TEXHOJIOTHIA,

UHTEPEC K OOYYEHWI0 H TO3HAHWIO, JIOOO3HATENIBHOCTh, TOTOBHOCTH H
COCOOHOCTE K CaMo0o0pa3oBaHWIO, MPOCKTHOH W MCCICOOBATEIBCKOM
OEATENBHOCTH, K OCO3HAHHOMY BBEIOODY HAIMPABICHHOCTH W YPOBHA OOYYCHHA B
JATBHEHINEM;

4) popMHpPOBAHHSA KYJIBTYPBI 310POBbSL

OCO3HAHUE [EHHOCTH >KHU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3J0POBBII 00pa3 >KH3HH, OCO3HAHHE NOCIEACTBUHA U
HETPUATHE BPEAHBIX NMPUBBIYCK (YIOTPEOIEHHUS ANKOroNs, HAPKOTUKOB, KYPEHHS),
HEOOXOAMMOCTH CcOOmogeHHs mpaBun  O€30IacHOCTH MpH  OOpalleHHUH ¢
XUMUYCCKUMH BELIECTBAMM B OBITY W PEANIBHOI JKU3HH,

5) TpyaA0BOroe BOCIIHTAHHSA:

MHTEPEC K NPAKTHYECKOMY H3YYEHHIO ITpodeccnii n Tpyaa pa3sIiyHoOro poja,
VBOKECHUE K TPYAY M pe3ynbTraraM TPYAOBOH ACATENBHOCTH, B TOM 4YHCIIE HA
OCHOBE TPUMEHEHHs] TPEAMETHBIX 3HAHWIA 10 XHUMHH, OCO3HAHHBEIH BEIOOD
HUHAUBUYAIBHON TPACKTOPHH MPOAO/DKEHUS 00Pa30BaHUA ¢ YYETOM JIHYHOCTHEIX
HHTEPECOB H CTIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH,
YCIENIHOH MpoheCCHOHANBHON ASATENFHOCTH M PA3BUTH HEOOXOIMMBIX YMEHHIA,
rOTOBHOCTH aJANITHPOBATECA B PODECCHOHANBHOM Cpee;

6) 3K0JIOrHYE€CKOr0 BOCIUTAHMS:

HKOJIOTUYECKH LENICCOO0PA3HOE OTHOIICHHE K MPUPOIE KAK HCTOYHHKY
KU3HU HA 3eMIIe, OCHOBE €€ CYLISCTBOBAHMSA, IOHUMAHUE LIEHHOCTH 3J0POBOTO M
Oe3zomacHOr0 o0pasa JKH3HH, OTBETCTBCHHOC OTHOLICHHWE K COOCTBEHHOMY
(U3UIECKOMY U TICHXMYECKOMY 3J0POBBE), OCO3HAHHME ILIEHHOCTH COOMIOAEHUA
npaBu O€30MacHOrO MOBEACHHS MPH padoTe ¢ BEIIECTBAMH, a TAKOKE B CHTYAIUAX,
YIPOKAKOLIUX 3A0POBBIO U KU3HH JIFCH;

CNOCOOHOCTH MPUMEHATH 3HAHUSA, [TOJYYACMBIE NPH H3YYEHHU XUMHH, 14
PEIIECHUAA 3a0a4, CBA3AHHBIX ¢ OKPYKAKIICH NIPUPOAHON CPEAOH, M MOBLILLICHUA
VPOBHA OKOJOTHYECKOH  KyJBTYPBHI, OCO3HAHWA TNOOANBHOTO  Xapakrepa
3KONOTHYECKUX MpoONeM U MyTeH HX PEHICHHA NOCPECACTBOM METONOB XHMHH,
3KONOTHUYECKOTO MBILIICHHS, YMEHUS PYKOBOACTBOBATECA UM B MO3HABATEIIBHOM,
KOMMYHHUKATUBHOH U COLMANIEHON IMPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MeETampeIMETHBIX pe3yNbTaTOB BBIACHSAIOT 3HAYHMBIE IS
(OPMHPOBAHHA MHPOBO33peHHSA OOIICHAYYHBIE TMMOHATHA (3aKOH, TEOpud,
MPUHLUN, THIOTE3a, (PAKT, CHCTEMA, MPOLECC, PKCIEPUMEHT U JPYTO€.), KOTOPhIE
HCTIOJIE3YEOTCS B €CTECTBCHHO-HAYUHBIX YUEOHBIX MpPEAMETAaX M MO3BOJSAKT Ha
OCHOBE 3HAHWIl W3 3TUX NPEAMETOR (JOPMUPOBATH MPEACTABJICHHE O LETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCAJIbHbIC YUYECOHBIE ACHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOPBIE OOECIEeUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUID YUYEOHOH
JESATEITLHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCTBUSI

ba3oBble Joruyeckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHUS TMPU OCBOCHHHU
3HAHWHA: PACKPBIBATh CMBICT XUMWYECCKUX MOHATHH (BBIACIATH MX XapAKTCPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHHS OTIEIBHBIX (DAKTOB W SIBJICHWIA, BEIOMPATh OCHOBAHUS U
KPUTEPUN NSl KJIACCU(PUKAUMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEAKUUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JETYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IMPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJICIIN, UCTIONIB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMUHM MOJACIbHBIC MTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JIEMEHTA), XUMHUYecKash (opMmyna M YpaBHCHHE
XUMHYECKOH PEaKIMK — MPHA PEIICHUU YUeOHO-MO3HABATENBHBIX 331a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEIACTABICHUIN BBISBIATh U XapPAaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUYECCKUX PEaKLAN,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, NPHYMHHO-CICACTBEHHBIC CBSI3M W
OPOTUBOPEUMS B M3YUAEMBIX MPOLIECCAX U SIBJICHUSX.

ba3oBbie ucciaenoBarebckue aelicTBUS:

YMEHHE MCIOIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4YeCTBE OCHOBBI s (OPMUPOBAHUS THIOTE3BI MO
MPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3aldA M IMPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM Mpolecca,
CaMOCTOSITENILHO TPOTHO3MPOBATh €r0 Pe3yjbTar, (OpMyJIupoBaTh 0OOOIICHHAS U
BBIBOJIbI MO PE3YJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICOBAHMS, COCTABIATE OTUYET
0 MPOJEJIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOWpaTh, AHAIM3UPOBATH W HWHTEPHPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHMS, MOJYYAEMYI0 U3 PA3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAsl JUTepaTrypa XWUMHUYECKOTO COJACP)KAHUS, CIPABOYHBIE
nocobust, pecypcbl WHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POpPMaIHIO;



YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMpOChl MPU MOUCKE U OTOOPE
uH(pOPMALlM W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JUIS BBITOJHCHUS
y4€OHBIX U TIO3HABATENBHBIX 33/1a4 OMPEACIEHHOIO THITA, MPUOOPETEHHE OTbITA B
o0nacTh  WMCMOIB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOW aKTHUBHOTO MCIOJIB30BaHUS PA3JIMUYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENIEHO BBIOMpPATh ONTUMATIBHYIO (POPMY MPEACTABICHUS HHPOPMALIUKA U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4l  HECIOXKHBIMA CXEMaMH, JUarpaMMamu,
apyrumu (popMaMu rpadukn U uX KOMOMHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3WPOBATh B Hpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIbHOCTH MH(POPMALMIO O BIUSHUM MPOMBILUICHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOLIEH ITPUPOSHOMN
Cpeasl.

KommyHukaTnBHbIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHHUS 3a/aBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) JUCKYCCHM) TIO
CyHIeCTBY  OOCyKmaemMoii  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHUTEJILHO BBITIOJTHEHUS MPEIIOKEHHOM 3314,

YMEHHSI  TPEIACTABIIATH  MOJMYYEHHBIE  PE3yJAbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax;, [JeJlaTh MPE3CHTALUIO
PE3YJBTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JTAOOPATOPHOIO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BEMIECTB, YU4EOHOTO IPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENbCKOM  NEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CcykneHUs:, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbDY, KOOPAWHALMUS
COBMECTHBIX [JICUCTBHM, OIPEACICHAE KPUTEPHUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pabOThl U IPYTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATh,
OCYILIECTBIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENLHOCTD, BEIOMpaTh Hanbomnee 3PPeKTUBHBIE COCOOBI PEIIEHUS YUYEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTABJIATh MM KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBINIOJHEHUM 3aJaHUN C  YYETOM
NOJTyYEHUsI HOBBIX 3HAHWMH 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSX,
OLICHWBATHh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTara 3asBJICHHONH LENH, YMEHHUE
WCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX pE3yJbTATOB IO OCBOEHUI 00sA3aTE€IBbHOTO
COJIEP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBbIE OOYYAIOLMIMMMCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI



OCHCTBUH, crneundpHIecKne A OpeaMeTHoil  obmactu  «XHUMHA», BHABI
OEATCIBHOCTH IO TONYYEHHIO HOBOTO  3HAHUA, €r0  WHTEPIPETALNH,
npeoOpazoBaHUIO U MPUMEHEHHIO B PA3INYHBIX YYEOHBIX M HOBBIX CHTYALIUAX.

K konuy o0yucHud B 8 Kiacce NpeAMETHEIE pe3yJIbTaTel Ha 6a30BOM YPOBHE

JOJDKHBI OTPaKaThk CPOPMUPOBAHHOCTD Y O0YYAIOMIMXCA YMCHWH!

¢ PaCKpHIBATH CMBIC OCHOBHBIX XMMHMUYECKHUX MOHATHI, aTOM, MOJEKYJA,
XUMHYECKUI 3MEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(OIHOpOJHAA M HEOQHOPOAHAS ), BANEHTHOCTh, OTHOCUTENIBHAS aTOMHAA U
MOJIEKYJIIpHasl Macca, KOJMWYECTBO BELIECTBA, MOJB, MOJIIpHAs Macca,
MacCOBas A0/ XUMHUYECKOr0 3JIEMEHTA B COCTUHEHHUH, MOJIIPHBIH 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHE, COIlb, JICKTPOOTPULATEIBHOCTh, CTCICHB
OKHCJICHHA, XMUMHYECKass PeaKkuus, KIacCu(pUKaLWg peaKkuuii: peaxkuuu
COCAMHCHHA, PEAKUMH PA3JIOKCHUA, PCAKUHMHA 3aMCILICHUS, PEAKLHN
oOMeHa, DK30- 1 FHAOTCPMHUUCCKHE PEAKLUMH, TEIIOBOH PPEKT peakumm,
AApO aToMa, 3JEKTPOHHBIA CIOM aToMa, aTOMHas OpOHTaNb, paaHycC
aToMa, XUMHYECKasd CBA3b, MMOJAPHAs W HEMOJIpHAs KOBANCHTHAs CBI3b,
WOHHAs CBsA3b, HOH, KATHOH, aHUOH, PAacTBOP, MAaccoBas A0/ BELIECTBA
(MMPOLIEHTHAS KOHLIEHTPALHA) B PaCTBOPE;

e WUIKOCTPHPOBATh B3aUMOCBI3b OCHOBHBIX XHMHYECKHX TIOHATHH H
TIPUMEHATD 3TH MIOHATHS TIPHA OMMMCAHWH BEIICCTB H HX MPEBPALLICHHIA,

s WCIOIB30BATH XHMHMYCCKYI0 CHMBONHKY [ COCTaBiIeHHS (HopMysl
BELUCCTB ¥ YPABHEHUH XUMWUYECKUX PEAKLIMIL,

s ONPEACNATH BAICHTHOCTh ATOMOB IIEMEHTOB B OWHAPHBIX COCONHECHHSX,
CTCMEHb  OKUCICHHS  JIEMEHTOB B OHHAPHBIX  COCOWHCHHSX,
TNPHHAJIEKHOCTE BEUIECTB K ONPEACNEHHOMY KIIACCy COCMUHEHHUH Mo
dopMynaM, BHJA XHMHYECKOH CBA3M (KOBAJICHTHAI W HOHHAsdA) B
HEOPraHUYECKUX COETHHEHHUAX,

« packpeiBaTe CMBICT Ilepmoamveckoro 3akona JI. M. MeHneneesa:
JEMOHCTPUPOBATh TIOHUMAHUE TIEPHOANYECKON 3aBACHMOCTH CBOWCTB
XHMHYECKUX IIEMEHTOB OT HMX MOIOKECHHS B IIepuoAMYECKOi cucTeMe,
3aKOHOB COXPAHCHHWA MACCH BELIECTB, MOCTOSHCTBA COCTAaBA, ATOMHO--
MOJIEKYJIAPHOTO YYCHHUA, 3aKOHA ABOraapo,

e ONHMCHIBATD W XapaKTePU30BaTh TAOMMUHYK ¢opmy llepuognuaeckoi
CUCTEMBI XUMHYECKUX JJEMEHTOB. pa3inyaTrh IMOHATHA «TNaBHAs
noarpynma (A-rpynna)» 4 «nodoyHas noarpymnna (b-rpynna)», Maieie u
OONBIIME TEPHOABL, COOTHOCHTE O0O3HAYECHHWS, KOTOPHIE HMEKTCA B
tabmune «Ilepnoanueckas cucTEMa XHMHUYECKHX 3»naeMeHToB J[ I
Menneneesa» ¢ YHCIOBBIMH XAapAKTEPHCTHKAMH CTPOCHHS aTOMOB



XHMHYECKUX 3IEMEHTOB (COCTAB U 3apaj SApa, ob1ee Ynciio IEKTPOHOB
W PACIPEaCIeHUE UX 1O IIEKTPOHHBIM CITOAM ),

KIacCH(pUUMPOBATE XHMHYECKUE HJIEMEHTHI, HEOPTAHHYCCKUE BEIICCTBA,
XHMHYECKUE PEaKuMH (M0 YHCIY W COCTABY YYACTBYIOLIUMX B PEAKLUH
BCILECTB, 110 TeIUIOBOMY P PeKTy ),

XapakTepu30BaTk (OMHMCHIBATE) OOMINE XUMWYECKHE CBOICTBA BEILECTB
PasNUYHBIX KJIACCOB, MOATBEPKAAsA ONMUCAHHE MPUMEPAMH MOJIEKYIAPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XHMHYECKHX PEaKIH;

NPOTHO3UPOBATE CBOHCTBA BELISCTB B 3aBUCUMOCTH OT MX KAUECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TPOTEKAHWs XUMHYECKHMX TIPEeBpalllCHHH B
PA3NUYHBIX YCIOBHSIX,

BBIYUCIHATE OTHOCHUTEIBHYID MONCKYIAPHYI) W MOJSAPHYIO MAcChl
BEIIECTB, MACCOBYKIO JOJIK0 XUMHMYECKOTO DJlIeMEHTa mno  GopMmyne
COCIMHEHNSA, MACCOBYIO AONIO BELISCTBA B PACTBOPE, NPOBOAUTE PACYETHI
110 YPaBHEHUI) XUMUYECKOI PEaKIHH;

NPHUMEHATh OCHOBHBIE ONMEPALMM MBICIUTENBHON JEATENIBHOCTH — aHAJIU3
W CHUHTE3, CpaBHEHHWE, 00OOINEHHE, CHCTEMATU3ALMIO, KIACCH(PHKALHIO,
BBHIABJICHUE NPHYNHHO--CIICACTBEHHBIX CBA3CH — NI H3YyY€HHA CBOHCTB
BEMICCTBE M XUMHYECKUX PEAKIMil, €CTECTBEHHO-HAYYHBIE METOBI
NO3HAHHA — HAOMIOACHWE, H3MEPEHUE, MOACIHPOBAHUE, 3KCHEPHUMEHT
(peanbHBIA U MBICTICHHBIH ),

CNEeIOBATE  TPABWJIAM  MOJIB30BAHMA  XHMWUYECCKOH  MOCyAol U
JabopaTOpHEIM  000pPYAOBAHHEM, a TAaKXKE MNpaBUIaM oOpalleHUd C
BEIICCTBAMM B COOTBETCTBUM € HWHCTPYKUHUAMH TIO BBHINOJNHEHHIO
nabopaTOPHBEIX XMMHYECKUX OMBITOB MO MOMYYCHHIO W COOHMPAHHUIO
razo00pasHeIX BEILECTB (BOAOPOAA M KUCJIOPOAA), MPUTOTOBICHHE)
PAaCTBOPOB C OMPEACIEHHON MacCOBOH NOJEH pacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh W TPOBOAUTh  XUMHYECKHE  SKCIOEPUMEHTHI  TO
PACTIO3HABAHUIO PACTBOPOB LIENOYCH M KHCIIOT ¢ IOMOMIBK) UHINKATOPOB
(makmyc, peHondpTancuy, METHIOPAHK H OPYTHE ).

K konuy o0ydcHud B 9 Kiacce MpeAMETHBIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOOJDKHBI OTpakaTk ¢OPMHUPOBAHHOCTD Y 00YYAIOIINXCS YMCHUI:

PACKPBIBATE CMBICTT OCHOBHBIX XWMHYECKHX MOHATHH: XHMHYECKHA
3JIEMEHT, ATOM, MOJIEKYNIa, WOH, KATHOH, AHWOH, TPOCTOE BEIMIECTRO,
CJIOKHOE BEMIECTBO, BAJICHTHOCTh, JJIEKTPOOTPHIIATEIBHOCTE, CTETIEHb
OKHCNECHHUS, XUMHUYECKasd peakilis, XUMHUYECKas CBA3b, TemnoBoil ekt
peaKkiMH, MOJb, MOJApPHBIH  00BEM,  pacTBOp,  NEKTPOJMTHI,
HENIEKTPOINUTHL, 3MEKTPOIUTHYECKAS ANUCCOLMALUS, PEaKlMl HOHHOTO
o0OMeHa, KaTanu3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTuMbie U



HEOOPATUMEIE PEAKLUHN, OKUCIUTENBHO-BOCCTAHOBUTENBHBIE —PEAKLIMH,
OKHCJIUTENb,  BOCCTAHOBHTENL, OKHCICHME H  BOCCTAHOBJICHHE,
aNmoTPONud, aMmPoTEPHOCTh, XUMUYECKAA CBA3b (KOBAJICHTHAA, WOHHAA,
METATMYECKAA), KPUCTAUIMYECKAA PELIETKA, KOPPO3HA METAJUIOB,
CIUIABBI, CKOPOCTh XHMHYCCKOH PEaKuWH, NPEICIbHO AOMyCTUMAas
koHUeHTpawus ITIK Belectra,

WLIOCTPHPOBATE B3aUMOCBA3L OCHOBHBIX XHMMHYECKHX TOHATHH U
TNPHMEHATH 3TH [MOHATHS NPH OMHUCAHUH BEIIECTB U UX MPEBPALICHMIA,
UCMONB30BATh XUMHYECKYI0 CHMBOJHMKY /IS COCTaBICHUA (opMyn
BEMIECTB H YPABHCHHI XUMHYECKHX PEeakIvii;

OMPEACTATE BANCHTHOCTE H CTENEHE OKUCJICHUS XUMHYCCKUX JJIEMEHTOB B
COCIMHEHUAX PA3NMYHOTO COCTaBa, MNPUHALICKHOCTH BELIECTB K
ONMPEACTIEHHOMY KJIACCY COCAMHEHMI 1o PopMylaM, BHI XHMHUYECKO
CBA3M (KOBaJCHTHAdA, HMOHHAd, METAUIMUECKAass) B HEOPraHMYECKHX
COCIMHEHUSX, 3ap4/ MOHA MO XUMHUYECKO (hopMmysie, XapakTep Cpeasl B
BOJHBIX PaCcTBOpaxX HEOPraHUYECKHX COCAUHEHMI, THI KPUCTALTMYECKOMN
PEIIETKH KOHKPETHOI O BEIECTBA,

packpeiBaTh cMbIcn Ilepuomuueckoro 3zakoHa [I. M. Menneneesa u
AEMOHCTPUPOBATh €r0 TOHUMAHHE, ONUCHBATE H  XapaKTEPH30BaTh
Tabmuunyo gopMmy llepuoaMYECKOil CUCTEMBI XHMHYECKUX JJIEMEHTOB:
pa3nHYaTe IOHATHA «IaBHas mnoArpynna (A-rpynma)» M «mododHas
noarpynna (b-rpynma)», Manpie H OGOJbIIHE MEPHOAB, COOTHOCHTH
0003HAYCHUA, KOTOPBIE MMEIOTCA B INEpHOINYecKol Tabmmue, ¢
YHCIOBBIMA  XAPAKTEPUCTUKAMH  CTPOCHHA  aTOMOB  XMMHWYECKHX
JMEMEHTOB (COCTaB M 3apda  fAApa, OOIIEEe YUCIO JIEKTPOHOB U
pPaclpeAcNicHUe HMX O JACKTPOHHBIM ClIOAM), OOBACHATE 00IIUE
3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB JJIEMEHTOB M UX COCAMHEHHI B
npeaenax MaJblX NEPUOAOB M [IABHBIX MOATPYIN ¢ YYETOM CTPOEHHUS HX
aTOMOB;

KIacCH(pUUMPOBATE XHMHYECKUE DIIEMEHTHI, HEOPraHMYCCKHE BEIICCTRA,
XHMHYECKUE PEaKuMH (M0 YHCIY W COCTABY YYACTBYIOLIUMX B PEAKLUH
BEIIECCTB, MO TEIUIOBOMY 3(G(EKTy, MO0 H3MEHEHUIO CTENCHEH OKHCICHUA
XHMHYECKUX 3NIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMNIME W CHOEHUPHUECKUE XUMHYECKHUE
CBOICTBA MPOCTHIX M CHOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
OpUMEpPaMH MOJIEKYJIAPHBIX W HOHHBIX YPABHECHHH COOTBETCTBYHOIIMX
XUMHYECKHX PeaKIuii;

COCTABNATh YPABHEHHUs SACKTPOJUTHYECKON AHUCCOIMAIMH  KUCTOT,
emo4eil U CoNeH, NMOJTHBIE H COKPAIIEHHBIC YPABHEHHS PEaKIMi HOHHOTO



OoOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TEHETUYECKOM CBS3M MEXKY BEUICCTBAMH PA3IMUHBIX KJIACCOB;
PacKpbIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajaHca 3TUX PEAKIIMIA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHWS XMMUUYECKMX MPEBpAIICHUIl B Pa3IMYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYI) MOJIGKYJISPHYIO M MOJSIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XMMHYECKOIO JJIeMEHTa Mo (opmyie
COEJIMHEHUS, MAaCCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XMMUUYECKOW PEaKIIny;

coONIoAaTh  MpaBWJIia  MOJIb30BAHMS ~ XUMUYECKOW  TMOCYAOH W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TaKKEe TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLMSMH MO BBIMOJTHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYECHUIO W COOMPAHUIO
razo00pa3HbIX BEIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a),

OpPOBOJUTH  PEAKIMU, TOATBEPXKIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3IMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyiabdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI aMMOHMSI M MOHbBI M3YyUEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPAax HEOPraHMUYECKMX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OTIEPAIlMM MBICIUTEILHON JEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHUE, CUCTEMATH3alUI0, BBISBICHUE
OPUYMHHO-CJICICTBEHHBIX CBA3CH — JUIsl M3YYEHUS CBOMCTB BELIECTB U
XUMHUYECKMX PEaKLMH, €CTECTBEHHO-HAyUHbIE METOJbl MO3HAHUS —
HAOJIIOICHUE, M3MEPEHKUE, MOJCIIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).



TEMATHYECKOE IVNTAHUPOBAHUE

8 KJIACC
KoanyecTBo yacos
Ne HaumenoBanue pasienios u DnexkrponHbie (UndpoBbIe)
KounTpoabHbie IpakTHYeCcKHE
n/n TeM NporpaMmebl Bcero o0pa3oBarTe/ibHbIE pecypchbl
padoTbi padoThI
Pazpen 1. llepBoHauanbHbie XHMHYECKHE OHATHS
Xumus — BaxkHas 001acTh

11 €CTEeCTBO3HAHUSA U 5 0 ) Bubtmoreka [IOK

' NPAaKTHYECKOH eATeIbHOCTH https://m.edsoo.ru/7f41837¢

4eIOBeKa

12 BeriectBa u XuMHYECKHE 15 1 0 Bubtmoreka [IOK

' peaxLmn https://m.edsoo.ru/7f41837¢

Hroro no pasgeny 20

Paszaen 2. BaxkHeliuue npeacTaBUTENIH HEOPraHHYECKHX BellecTs
21 Boznyx. Kucaopon. Ilonsitue 6 0 0 butanoreka LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopon.IToHsitie o kucnorax 8 0 1 bubmuorexa LIOK

) U COJIsIX https://m edsoo.ru/7f41837¢
23 Bomna. Pacteopsr. [loustue 06 5 1 | Bubmuorexa LIOK

. OCHOBaHHSIX https://m edsoo.ru/7f41837¢
24 OCHOBHBIE KJTACChI 1 . | Bbubmorexa [IOK

' HEOPTaHHYECKHX COCTMHEHUH https://m.edsoo.ru/7f41837¢

Hroro no pasneny 30

Pasnen 3. lepuoanueckuii 3akon u Illepuognueckas cucrema xumuueckux 3aementos /[, H. Menaeneesa. CtpoeHune aTomMoB.
Xumunueckasi ¢Bs3b, OKHCIHTEIBHO-BOCCTAHOBHTE/IBHBIE PEAKIHH



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

Ilepuoauueckuii 3aKoH M

31 [Tepuonuueckas cucrema 7 Bubnuorexa LIOK
XUMHHeCKHux 3nemeHtos [l K. https://m edsoo.ru/7f41837¢
Mennene-esa. Ctpoenune aroma
XHUMHYECKad CBA3b.

32 OKI{CH:'EEJ?:HZ- ’ 8 BuGnnorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHTEJIbHbIE PEAKLIMU
Bbubmuorexa IIOK
S - https://m.edsoo.ru/7f41837¢
PesepBHOE BpEMs 3 bubmuorexka LIOK
https://m edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOI'PAMME



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

9 KJJACC

KonuuecTBo uacos DJIeKTPOHHbIE
HaunmeHoBaHHE pa3ae/ioB U TeM uudpoBbIC
Ne n/n P Kontpoabubie | [IpakTHueckne s )
NPOrpaMmbl Bceero obpasoBaTebHbIE
paboTnl paboTni
pecypcsl
Paszpnen 1. BemecTBo v XuMHYECKHE peaKUHH
11 [ToBropenue u yriyOnaenue 3HaHHi 5 . 0 bubnuorexa [{TOK
' OCHOBHBIX Pa3/€JI0B Kypca 8 knacca https://m.edsoo.ru/7f41a636
19 OcHOBHbIE 3aKOHOMEPHOCTU XUMUYECKHX 4 0 0 bubnuorexa LIOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOJUTHUECKAsA JUCCOLIUALINA, 3 : | bubmuorexka LHOK
» XuUMHUYeCKHe peakLuy B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszaeny 17
Pa3zpen 2. HemeTansl 1 HX COeJHHEHUSI
51 O01mas xapakTepucTHKa XMMHYECKHX g 0 1 bubmuorexa LIOK
) sneMmeHTOB VIIA-rpynmsl. ['anorexst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA X HMHUYECKHX
2.2 3ne$eHT01f VIAp nmer, Cepa 1 €6 6 0 0 BavoEEs TIOHK
‘ e https://m.edsoo.ru/7£41a636
COEMHUHEHUS
OO0uast XxapakTepucTHKa X UMHYECKUX
2.3 s.nemeHTo:) VA-E nnel. A3oT, Gocdop 1 ux 7 0 1 Brbimorcep LIOK
' Py ' ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUSs!
OO0uast XxapakTepucTHKa X UMHYECKUX
24 aneMeHTO;) IVAp nnel. Yraepon u 8 1 2 Brbimorcep LIOK
’ N Py ' pedt https://m.edsoo.ru/7f41a636
KPEMHHIH 1 UX COEIMHEHNS
HTtoro no pazaeny 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

Pasaen 3. Meraiibl M HX COeIUHEHHS

. bubmuorexa IIOK
i bl ) https://m edsoo.ru/7f41a636
. bubnuorexa IIOK
32 Basknueiiimpe MeTanibl U UX COEIHHEHHUS 16 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paspen 4. Xumusi H OKpPy’Ka0IIAs cpeaa
4.1 Bemecrsa 1 MaTepuasbl B KHU3HH HEIOBEKA 3 Bepusareica DK
' = P - https://m.edsoo.ru/7f41a636
Hroro no paszaeny 3
PeszepBHOe Bpemsi 3 Rubjsteas LIOK
P P https://m.edsoo.ru/7f4 12636
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 66



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

[Tpunoxxenue k paboueii mporpaMme
Kanenaapno-remarnueckoe mjiannpoBanue mo npeamety «Xumusi» 8 KIIACC

KoanuecTBo yacoB DlIeKTPOHHbBIE
Ne Jara unpposbie
Tema ypoka Kourpoabubie | Ilpakruueckue
n/n Bceero H3YYeHHS obpa3oBare/ibHbIe
paboTnl paboTnl
pecypcsbl
Beenenue.Ilpenmer xumuu. Ilpasuna bubmmorexa LIOK
1 1 0 0 06.09.2023
TB B kabuHeTe XUMHH https://m.edsoo.ru/ff0d210c
IMonsiTue 0 MeTOnax MO3HAHUS B bubmuoreka ILTOK
. XUMHAH, XUMHYECKHUI A3BIK 1 ? s 0022058 https://m.edsoo.ru/ff0d227¢
IIpakTnyeckas padora Ne 1 «[IpaBuna Bubanorexa LOK
paboTel B 1abopatopun U NpUEMBI https://m.edsoo.nu/ff0d23de
3 1 0 1 13.09.2023 | C ucrnoab3oBaHuem
oOpatueHus ¢ 1abopaTopHbIM
000pVI0BaHUS IEHTPA «
obopyaoBaHueM»
pocra»Touka
4 YucThie BEleCTBa vn cmecu. CrrocoObl | 0 0 14.09.2023 bubnauorexa 1IOK
pasnesieHust CMecei https://m.edsoo.ru/ft0d26ca
bubauorexa 1IOK
[TpaxkTuueckas pabora Ne 2 https://m edsoo.ru/ff0d28¢8
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 1 20.09.2023 | C ucnonb3oBaHHEM
OMHCTKH MOBAPEHHOI CONH)» 000PYI0BAHMS LIEHTPA «
pocranTouka
. bubauorexa IIOK
6 ATOMBI U MOJIEKYJIbI 1 0 0 21.09.2023 im gz sacs vol i diade
XHUMHYECKHE 3JIEMEHTHI. 3HAKH Bubmoreka LIOK
7 1 0 0 27.09.2023
(CHMBOJIBI) XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpoctbie u cliokHbIE BelLeCTBa 1 0 0 28.09.2023 | Bubmmoreka [IOK



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.edsco.ru/ff0d2a6c

3amelneHus, oOMeHa)

bubauorexa 1IOK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHME 04.10.2023 bestoneliueson salibisas
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumieckas popmya BanemL:om 03,100z | Fucmeereas TIOK
pMya. o https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
OTHOCUTEIBHAS ATOMHAs Macca. Bubmoreka LIOK
11 11.10.2023
OTtHocuTENBHAS MONEKYISIPHAs Macca https://m.edsoo.ru/ff0d323¢c
15 Maccosas 107151 XUMHYECKOIo 12102023 Bubtnuorexa LIOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350¢c
K . Monb.
13 0/IM4eCTBO BemecTsa. Monb 18.10.2023 bubmunorexa LIOK )
Monspuas macca https://m.edsoo.ru/ff0d 5230
14 ®u3nyecKne U XUMUYECKHE SIBJICHUS. 19102023 bubmuoreka IIOK
XuMuueckas peakuus https://m.edsoo.ru/ff0d37fa
bubtauorexa IIOK
IIpu3HaKku U yCIOBUA MPOTEKAHMSI T
15 . 25.10.2023 | C ucnoap30BaHHEM
XUMUYECKHX peaKLMid Eae = ===
000pY.A0BAHMS LICHTPA «
pocra»Touka
16 3aKOH COXPaHEHUsI MacChl BEIIECTB. 26.10.2023 bubanoreka [TOK
XuMH4YECKHe yPaBHEHHS https://m.edsoo.ru/ff0d3b88
Bhiuucnenus KonuyecTBa, MaccChl
17 BELLECTBA MO aBHeHHHlV; 8.11.2023 Babiaorees HOK
= P N i https://m edsoo.ru/ff0d5708
XMMHWYECKHX peakLMii
Bbubnuorexa IIOK
Knaccupukaumst XUMHYECKUX https://m edsoo.ru/ff0d3f34
18 peaxkumii (COeqMHEHMS, PA3JIOKEHMUS, 9.11.2023 C ucnonb3oBaHHEM

000pY.I0BaHUA LIEHTPA «
pocranTouka



https://m.edsoo.ru/ff0d2a6c
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

M. B. JIoMOHOCOB — y4€HBIii-

bubauoreka IIOK
19 : 15.11.2023
e 0606HjeHHe 1 https://m.edsoo.ru/ff0d40c4
CHCTEMATH3ALIUSA 3HAHUH
% Kontponenast pabora Nel mo Teme 16.11.2023 bubnuorexa LIOK
«BermecTBa 1 XUMHIECKHE PEAKIINI o https://m.edsoo.ru/fl0d4290
Bosayx — cmech rasos. CocTas
21 BO3I y:a Kucnopoa — 3J1ieMeHT U 22.11.2023 FuGrmoress JIE
. P o https://m.edsoo.ru/ff0d448e
npocroe BemecTso. O30H
bubauorexa 1IOK
Dusznyeckre U XUMHUYECKHE CBOICTBA https://m.edsoo.ru/ff0d4614
22 KHCJIOpOAa (peaKiui OKUCISHHS, 23.11.2023 | C ucnons3oBaHueM
ropenue). [TonsTue 06 okcuaax 00opy.10BanKs LEHTPA «
Touka pocra»
CriocoObl moJydYeHus KUCIopoaa B
23 snaboparo mfi n OMblLuﬂerH(i:m 29.11.2023 A
paneD P ' o https://m.edsoo.ru/fl0d497a
[IpumeHeHne KucIopona
TennoBoii addexT XUMUIECKO Bubanorexa LIOK
T —— https://m.edsoo.ru/ff0d4790
24 p ~ 30.11.2023 | C nenompsosanmen
TEPMOXMUMUYECKOM YPAaBHEHHUH, IK30-
000pYA0BaHMSI LICHTPA «
Y DHJIOTEPMHYECKUX PEAKLIUSIX S T——
Tonmueo (HedThb, YTOIbL H METAH).
25 3ar H3Heiﬂeq;03 yxa CcrocoGer lro g12gnps | DmOmmress TIOK
P Ayxa, o https://m .edsoo.ru/ff0d4c4a
npeaoTBpalieHus
bubmuoreka ITOK
ITpakTuueckas padora Ne 3 no Teme https://m.edsoo.ru/ff0d4ac2
26 «ITonyuenue u cobupanue kucaopoaa, 7.12.2023 C ucnonb3oBaHKEM

H3yHUEHUE er0 CBOHCTBY

000pPVIOBAHUS LIEHTPA
Touka pocra»



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
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

BOI[OpOI[ — 3JIEMEHT H NpoCTOoC

bubauorexa 1IOK

27 13.12.2023
Bewlectso. Haxoxxnenue B npupone https://m edsoo.ru/ff0d4dd0
28 dusnyeckne U XMMHUYECKNEe CBOMCTBA 14122023 Bubmuorexa [IOK
Bopopona. [Ipumenenue sogopona o https://m edsoo.ru/ff0d4dd0
bubauorexa ITOK
29 IloHsiTHE O KMCOTAX U COJISAX 20.12.2023 AR —
30 CnocoObl monyueHus BOAOPOAA B 21122023 bubnuorexa [{OK
naboparopun https://m edsoo.ru/ff0d4dd0
Bbubnuorexa IIOK
[TpakTuueckas padbora Ne 4 no Teme hitps://m.edsoo.ru/ff0d4f42
31 «ITonyuenue u cobupanue BOOpoOna, 27.12.2023 | C mcnoap3oBaHueM
U3YUEHHE €rO CBOWMCTBY 0o6opyaoBaHus LIEHTPA «
Touxa pocran
MomnsipHblil 00BéM ra3os. 3aKOH bubnunorexa LIOK
32 28.12.2023
ABoranpo https://m.edsoo.ru/ff0d542¢
Boruncnenus 00bé OJINYECTBA
13 B: Iq:c;aﬂglsa HZ :Iri’ :3;1;:1103 i, Ay gy | e TILIK
n ’ A o https://m edsoo.ru/ff0d55a0
KOJIMYECTBY BELIECTBA HIN 00BEMY
Bbruncnenust 00bEMOB razos 1o
34 ABHEHUIO pPeaKilii HA OCHOBE 11.01.2024 T
yp “p . . o https://m.edsoo.ru/ff0d5708
3aKoHa OOBEMHBIX OTHOLIEHUH ra3os
bubmauorexa 1IOK
“ https://m.edsoo.ru/ff0d587a
)
35 M3UYECKHE H XUMHYECKHE CBOHCTBA e I e Ea—
BOJBI T
060pV.I0BaHNS LEHTPA «
Touka pocra»
36 CocraB ocHoBanuii. [Tonsitue 00 18.01 2024 Bbubnuoreka [IOK
HWHOUKATOpax https://m edsoo.ru/ff0d59¢2
37 Bopna kak pactBopuTes. 24.01.2024 | Bubmmoreka LIOK



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

HaceimeHHble ¥ HEHACBILIEHHbIE
pactBopel. MaccoBas 10715 BelecTsa
B PacTBope

https://m.edsoo.ru/ff0d5b40
C mMcronb30BaHUEM
0o6opyaAoBaHu LEHTPA «
Touka pocra»

[MpaxTnueckas pabora Ne 5 o Teme

. «IIpuroroBneHne pacTBOPOB C bubmoreka [IOK
38 . . . 25.01.2024 i
OnpeAeaEeHHON MaccoBOi onei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEIIECTBA»
39 Konrponbras pabora Ne2 no teme 31.01.2024 bubnnorexa LIOK
«Kucnopoa. Bogopon. Boaa» https://m edsoo.ru/ff0d6342
40 Oxcupel: cocras, knaccudukamms, 1 022004 bubnuorexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664¢
bubauorexa LIOK
[Tonydenue u XuUMHYECKHE CBOICTBA https://m.edsoo.ru/ff0d664¢
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 7.02.2024 C ucnone3oBaHHEM
OKCHZIOB 06opya0BaHus LEHTPA «
Touka pocray
4 OcHoBaHusl: cocTas, Kiaccuukarus, 8 022024 bubmuorexka [IOK
HOMEHKJIaTypa https://m edsoo.ru/ff0d67ca
43 [Mony4enne u xumu4aeCcKre CBOICTBA bubanoreka [TOK
OCHOBaHHI1 14..02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocras, knaccuduxanms, 15.02.2024 bubmuorexa LHOK
HOMEHKJ1aTypa https://m.edsoo.ru/ff0dfee2
ITonyuenue u XuMHUYECKHE CBOMCTBA bubmuorexa LIOK
45 21.02.2024
KHUCJIOT https://m edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIATYPA,
46 CH;T:Oéblf i:.llﬂ q)e::n: xiiizzsxne 22.02.2024 | Drbmorexa LIOK
” < ' o https://m edsoo.ru/00ad9474
CBOIiCTBa
47 ITpakTuyeckas padora Ne 6. Peruenue 28.02.2024 | Bubnuoreka LIOK
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5KCIEPUMEHTAlIbHBIX 33/a4 110 TeMe
«OCHOBHBIE KJIACChI HEOPIrAHUYECKHX
COEIHUHEHHUI

https://m .edsoo.ru/00ad9b7¢c
C mcronb30BaHUEM
0o6opyaAoBaHu LEHTPA «
Touka pocra»

43 I'enernyeckas CBA3b MEXKIY Iinaccamn 29.02.2024 bubnuorexa [IOK )
HEOPTraHUYECKUX COEIUHEHUI https://m.edsoo.ru/00ad9a50
O0bo01enue 1 cucremMaTusanus bubmuorexa [{OK

49 6.03.2024
3HaHUI https://m.edsoo.r/00ad9c¢b2
Kourponsnas pabora Ne3 no teme

50 "OEZEBE:; Knlzlccm Heo r‘la-.lHP;th:lllelx 70320z | DBrOmaoTeRs IOK

on P o https://m edsoo.ru/00ad%ela
COCIMHEHHH
IlepBbie MONBITKH KIACCH(UKAIINH
51 x:fmqecxnx DIEMEHTOB ﬁoma]:ne N 13,03.2024 | PEOmoress TIOK
' T https://m edsoo.ru/00ad9ffa
rpymnrax CXOJHbIX 3JIEMEHTOB
Ilepuoauyeckuii 3aKOH U
RS bubmuorexa ITOK
52 Ilepuoauueckasi cucTeMa XMMHUYECKHUX 14.03.2024 B
https://m.edsoo.ru/00ada52¢
snemenToB /1. U. Menneneena
bubnauorexa 1IOK
53 IT 20.03.2024
SRR R e R https://m.edsoo.ru/00adasS2¢

54 Crpoenne atomoB. COCTaB aTOMHBIX 21.03.2024 bubmuorexa LIOK
sanaep. U3oronsl https://m edsoo.ru/00ada342
Crtpoenue 35eKkTpo obonoue

TPOEHHE 3JIEKTPOHHLIX 0LOJI0Y Ku Bbubauorexa LIOK
55 aToMoB d1eMeHTOB [lepnoanueckoii 3.04.2024
https://m.edsoo.ru/00ada6bbe
cuctemsl /. 1. Menneneena
XapaxkTepuCTUKa XMMHYECKOTO

56 3JIeMeHTa 110 ert) MOJIOKEHUI0 B 4.03.2004 Butnuoreka [IOK
Ilepnonunueckoii cucreme 1. K. https://m.edsoo.ru/00ada824
MeHpeneera

57 3navenue [Tepuonuueckoro 3akoHa 10.04.2024 | Bbubnuoreka LIOK
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JUIS Pa3BUTHUS HAYKHM U MPaKkTHKA. J1.
H. Menpenees — y4€HbIH, efaror u
rpasKkoaHuH

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

DAeKTPOOTPULATEIbHOCTb AaTOMOB

bubauoreka IIOK

- XHUMHAYECKHUX JJIEMEHTOB ) 1.De A0 https://m.edsoo.ru/00adaab8
bubauorexa 1IOK
59 41 1
s 17..04.2024 | https://m edsoo.n/00adac34
60 Kosanentnas nonsipHas Xxumuueckas : bubnuorexa LIOK
CBSI3b 18..04.2024 | https://m.edsoo.ru/00adaab8
KosanenTtnas HenonsipHas bubnuorexa [IOK
ol XHUMHYECKAS CBSI3b I 2.0n2028 https://m.edsoo.ru/00adaab9
bubtauorexa IIOK
62 CreneHb OKHCIEHUS 1 25.04.2024 bt st v M
OKHUCAUTETbHO-BOCCTAHOBUTEIHHBIE Bubnuorexa LIOK
- peakuun I L2t https://m.edsoo.ru/00adb076
bubauoreka IIOK
64 OKHCIHATENH W BOCCTAHOBUTEIH 1 5.05.2024 byt i edso ralliadbiiig
Konrponbuas padbora Ned no teme
65 ((C"I:;EGHI/IG aT(I)JMa‘ Xummteckas 1 15.05:209% | DHoamorexa TIOK
https://m.edsoo.ru/00adb486
CBA3LY
66 PesepBHbIil ypOK. OGOGEL[GHHG u 1 16.05.2024 bubmuoreka [TOK
cCUCTEMATH3allus 3HAHUI https://m.edsoo.ru/00adb33¢c
Pesepenblii ypok. O0o0LeHue u bubmuorexa [{OK
67 1 22.05.2024
CUCTEMATH3AIIHS 3HAHUIA https://m.edsoo.ru/00ad9cb2
68 Peseperbiit ypok. O606menue u i 23.05.2024 bubnuorexka ITOK

CHCTEMATH3ALM 3HAHHN

https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO YACOB I10
ITPOT'PAMME

68
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[Tpunoxxenue k paboueii mporpaMme
KanenaapHo-temMaTnueckoe njanupoBanue mno npeamery «Xumus» 9 KJIACC

KoanyecTso yacos DNIeKTPOHHbBIE
Ne ara undposbie
Tema ypoka Kontpoabusie | IlpakTuueckue A dp
n/n Bcero H3ydeHuss | oOpa3oBaTeabHbIe
pabdoTbl paboTnl
pecypcsl
[lepuoguyeckuil 3aK0H.

1 Ilepuonuueckas cucrema : 0 0 bubauorexa 1IOK
xumHueckux snementos [I. H. 06.09.2023 | https://m.edsoo.ru/00adb59%
Menneneesa
3aKOHOMEPHOCTH B H3MEHEHHUHU

2 CBOWCTB XEMH‘I&CKHX 3JIEMEHTOB 1 0 0 A

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MepBbIX TPEX MEPUOIOB

3 Knaccugukaums 1 HOMEHKJIATypa ) 0 0 bubmunorexa LIOK
HEOPraHUYeCKHUX BELIECTB 13.09.2023 | https://m.edsoo.ru/00adb7e2

% Bunbl xumMu4eckoii CBA3U U TUIIBI 1 0 0 Bubmoreka LIOK
KPHUCTAJITMYECKUX PEIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KoHnTposbHas padora Nel o Teme

5 I1 0. i 1 1 0
«IToBTopenue u yriayosenne 3HaHUi 20.09.2023
OCHOBHBIX pPa3esioB Kypca 8 kiacca»

bubmuorexa ITOK
https://m.edsoo.ru/00adbcb0
Knaccuguxanms XuMH4eCKUX o

6 5 1 0 0 O6opyaoBaxue LgHTpPa

peakiuii 0 PasIuYHbIM NPU3HAKAM 21.09.2023
«Touka pocra»
7 [TonaTne 0 CKOPOCTH XUMHIECKOH 1 0 0 bubnunorexa LIOK
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peakiiu. ITOHSITHE O TOMOTEHHBIX U 27.09.2023 | https://m .edsoo.ru/00adbe9a
reTePOTeHHBIX PEAKLIHAX Obopyaosanue ueHTpa
«Touka pocra»
[ToHsATHE O XMMHYECKOM Butnuoreka [IOK
paBHOBeCHH. DAKTOPBLI, BAUAIOINE https://m.edsoo.ru/00adc28c
8 Ha CKOPOCTb XMMHUYECKOH peakLuu U 78.09.2023 O6opynosanue neHTpa
MOJOKEHHE X HMHYECKOTO «Touxa pocra»
paBHOBECHS
9 OKUCAUTENBHO-BOCCTAHOBUTEbHbIE bubaunorexa LHOK
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
bubmauorexa 1IOK
Teopust 3NEKTPONTUTUYECKOM https://m edsoo.ru/00adcd68
10 auccounanmy. CubHble U ciiabble 05.10.2023 OGopyaoBanue LeHTpPa
3JIEKTPOJIUThI «Touka pocra»
11 HoHHbIe ypaBHEeHHs peakuid DR
ot ¥ 12.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT M Bubnmorexa LIOK
s . https://m.cdsoo.ru/00add5d8
OCHOBAHUI B CBETE MPEACTaBICHUI
12 i O6opya0BaHKE HEHTPA
00 3JIeKTPONTUTHYECKOI 18.10.2023
«Touka pocray
AWCCOLMaliu
bubauorexa 1IOK
XUMHUYECKHE CBOMCTBA COJIEl B CBETE https://m.edsoo.ru/00add8b2
13 npeacTaBieHuii 0o 19.10.2023 Ob6opyaoBanue LgHTpPa
3JIEKTPOJUTHYECKON AUCCOLMALIMI o «Touka pocra»
14 [Tonsarue o rugponnse conei Balippore TOK
i 25.10.2023 | https://m edsoo.ru/00add9d4
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O600menne ¥ cucreMaTH3als

bubauorexa 1IOK

15
3HAHUH 26.10.2023 | https://m edsoo.ru/00addd 12
[TpaxTuueckas pabora Ne 1.
16 (<]£€I.LICHI/IG BKCHF; WMEHTAJIbHBIX 8.11.2023 BuGmoress JIDK
P o https://m edsoo.ru/00addbfa
3a4a4»
KoHnTposbHas padora Ne2 o Teme
17 «INeKTPONUTHYECKAs AUCCOLIHALIS Butmoress LIDK
? ' 09.11.2023 | https://m edsoo.ru/00addecO
XHUMHYECKHE PEaKLUU B PACTBOPAX»
OO0mast xapakKTePHUCTHKA TraJIOT€HOB.
18 Xuﬂﬂqec::ie CBI;ﬁCTBa Ha TIpuMepe Bmomaarers IOk
PR 15.11.2023 | https://m.edsoo.ru/00addfe?
XJjopa
bubauorexa LIOK
Xnoposonopon. ConsiHast KMCIIOTA, https://m edsoo.ru/00ade 104
19 XMMHYECKHE CBOMCTBA, NMOJyUYEHHUE, O6opy10BaHUE LIEHTPA
16.11.2023
MPUMEHEHHEe «Touka pocray
bubauoreka IIOK
IMpakTuueckas padora Ne 2 no Teme https://m.edsoo.ru/00ade348
20 «IlomyueHne CONAHON KMCIOTBL, 22 112023 O6opynosanue 1eHTpa
U3yUeHHE €€ CBOHCTBY T «Touxa pocray
Bruucnenus no ypaBHeHHSIM
21 XHUMHYECKHX eaz:(fmﬁ €CJIH OUH U3 SRS L
P ’ 23.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 O0was xapakTepucTHKa 3JIeMEHTOB Bubnuoreka [LIOK
VIA-rpynmel 29.11.2023 | https://m.edsoo.ru/00ade64a
AnorponHeie MOIHUKALIMK CEPbI. bubtauorexa IIOK
23 Haxosknenue cepbl U €€ CoOeNMHEHUI 30.11.2023 https://m.edsoo.ru/00ade64a

B pupoae. XUMHYECKHE CBOMCTBA

O6opy1oBaHHE EHTPA
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cephl «Touka pocra»
24 Cepogonopos, cTpoeHue, 6.12.2023 bubmuorexa LIOK
(usmuyeckre U XUMHYECKHE CBOICTBA o https://m edsoo.ru/00ade802
bubnuoreka LIOK
Oxcunet cepel. CepHast KUCIIOTA, https://m.edsoo.ru/00adea28
25 d)mfmecme 1 XUMHYECKHE 07122023 O6opyaoBanue UeHTpPa
CBOWCTBA, MPUMEHEHNE «Touka pocray
XUMHUYECKHE PeakLnH, IeKalue B
OCHOBE MPOMBILIJIEHHOTO criocoda Bubmoress TIOK
MIOIYYE€HUs CEPHOH KHCIOTDI htips://m.edsco.ru/00adecta
26 4 P ' . OGopy.aoBaH¥e IEHTPA
XUMHUYECKOE 3arpsi3HEHHE 13.12.2023
«Touka pocray
OKPY Karoulel cpeabl CoeAHHEHUAMHU
cepbl
7 Breruncnenne MaccoBoil 101 BbIX0OAA Bubtnuorexa LIOK
NPOAYKTA peaKuu 14.12.2023 | https://m.edsoo.ru/00adec8a
OO0mmas xapakTepUCTHKA 3JIEMEHTOB
)3 VA-rpynnsi. Azor, Bubmoreka LIOK
pacnpocTpaHeHHe B IPUPOJE, 20.12.2023 | https://m.edsoo.ru/00adeecab
(husznyeckne U XUMHUYECKHE CBONCTBA
bubnuoreka LIOK
AmMuak, ero pusznueckue u https://m.edsoo.ru/00adf004
29 XUMHYECKUe CBOHCTBA, MOJYYEHUE U 21122023 Ofopynosanue neHTpa
MPUMEHEHHEe «Touka pocrar
[TpakTuyeckas pabora Ne 3 mo teme Bubsmorexa HIOK
30 «ITonyueHne aMMHaKa, H3YUEHUE €T0 Dulps i edson s il LR
il Y 27122023 | OBopyosane nerTpa

CBOWCTB»

«Touka pocra»
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31 A30THAas KUCTIOTA, €€ Pusnueckue u bubauorexa ITOK
XUMHYECKHUE CBOHCTBA 28.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HATPATOB U CONei
aMMOHHMSI B Ka4€CTBE MUHEPaJIbHBIX Bubmuoreka [IOK

32 yaobpenunii. Xumuueckoe ] 10.01.2024 https://m.edsoo.ru/00adf5 18
3arpsi3HeHUe OKPYy KaroLei cpeibl
COEIMHEHUSIMH a30Ta
Dochop. Oxc ocopa (V) n

33 c]aoccg)o pHaH Kll:cﬂni)'ra,d)c]:)ll:?,n(qelxne u BuGamoress LUK

; " 17.01.2024 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOWCTBA, TOJTyYeHHe
Hcnonszopanue docdaros B

34 Ka4eCTBe MUHEPAJbHBIX yI00OpeHuil. bubmoreka [TOK
3arpsisHeHHe MPUPOIHON Cpeb 18.01.2024 | https://m.edsoo.ru/00adfc20
hocdharamu
Yraepon, pacnpocTpaHeHuUe B

35 npu E 2 gmmzezie 1 XHUMHYECKHE o

L 24.01.2024 | https://m edsoo.ru/00adfd9¢
CBOICTBA
Oxcuasl yruepona, ux pusudeckne u

36 XHMHYECKHe CBOHCTBA. bubauoreka [IOK

|
Dxonoruyeckue npodiaemsbl, 25.01.2024 | https://m.edsoo.ru/00adfebe
CBsi3aHHbBIE ¢ OKcHoM yriepoxa (IV)

37 VYronbHast KUCIOTA U €€ comu SRR (L

31.01.2024 | https://m.edsoo.ru/00ac006¢
INpaxTuueckas padora Ne 4 no reme Bubmovess JIOX
e https://m.edsoo.ru/00ac027e

38 ‘ 1.02.2024 | OGopyaosanue ueHTpa
KauecTBenHast peakuus Ha kapOoHaT-

«Touka pocra»

HOH
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HepBOHa[laJ'[bele MOHATHS 00

bubauoreka IIOK

39 7.02.2024
R RERRCIy BRSO R https://m.edsoo.ru/00ac054¢
COEIMHEHUSX yriepoaa

. bubauorexa 1IOK
40 Kpe €ro COequHE 8.02.2024
BRMERE RN AEER https://m.edsoo.ru/00ac080a
[TpakTuyeckasi pabora Ne 5. Pewnenwe Bubmmorexa LOK
https://m.cdsoo.ru/00acObf2
SKCTNEPUMEHTAJIbHBIX 3a1a4 10 TEME
41 . O6opyaoBanue HeHTPa
«Banelinine HeMeTalllbl U UX 14.02.2024
«Touka pocray
COCOHHECHHS»
Konrponsnas pabora Ne3 mo teme
42 <<Ba}1clzieﬁmne zeMe’Taﬂ.ﬂbl H UX hrbanemexa IOk
15.02.2024 | https://m.edsoo.ru/00ac0e18
COCOHHEHUS»
O01was xapakTepucTHKa XUMHYECKHX
9JIEMEHTOB — METAJIJIOB.

43 Merannuyeckas CBs3b U bubmunorexa LIOK
MeTaJUTMYeCcKasi KpUCTalInyecKas 21.02.2024 | https://m.edsoo.ru/00ae103e
pewérka. Pusnyeckue CBOICTBA
METaJIJIOB
XuMHUeCKHe CBOHCTBA METAJJIOB.

44 DIIEKTPOXUMHAYECKUH Ps i

S B 22.02.2024 | https://m edsoo ru/00ac1156
Haﬂpﬂ}l{eHHI/I METAJIJIOB
O0wmue criocobbl noaydeHus
Mertasmios. Crinasel. Beraucienus mo

45 aBHEHMSIM XUMHYECKHUX peakiuii Babuucneng HOK
yp P ’ 28.02.2024 | https://m.edsoo.ru/00acl 156
€CJIM OJIMH U3 PEAareHTOB CONEPIKUT
PUMECH

46 IToHsiTHE O KOPPO3WH METAIIJIOB Babumiaid TIOK

PP 29.02.2024 | https://m edsoo.ru/00ac1278
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bubmuorexa ITOK

47 6.03.2024
TTTBuoHeE S https://m.edsoo.ru/00ac14b2
OKcHabl ¥ THAPOKCHIbI HATPHS H bubnuoreka [TOK
. KaJust Ll https://m.edsoo.ru/00ac14b2
49 [IenoyHo3eMeNbHBIE METAILIbI — bubmuorexa LIOK
KaJbLM1 U Mardui 13.03.2024 | https://m.edsoo.ru/00ac15¢8
50 BaxkHeiine coeiMHeHUST KaJlbLMs e
& 5 14.03.2024 | https://m edsoo.ru/00ae15¢8
51 O06o0uIeHre U cUCTEMATH3ALIMS
3HaHUi1 20.03.2024
bubauoreka IIOK
i . https://m.edsoo.ru/00ac1886
JKécTKoCTh BOJIBI M CIIOCOOBI eé
52 O06opyaoBarmie EHTPA
YCTPaHEHMUs! 21.03.2024
«Touxka pocray
bubauorexa 1IOK
ITpaxkTuyeckast pabora Ne 6 o reme https://m.edsoo.ru/00aclac8
53 "YKEcTKOCTh BO/IBI M METO/IbI €€ 3.04.2024 OGopy.aoBaHKe HEHTPa
yCTpaHeHHs" «Touka poctay
" Bbubnuorexa IIOK
i o e S https://m.edsoo.ru/00aclc64
55 AmdoTtepHblie CBONCTBA OKCHAA U bubauoreka [IOK
TUAPOKCHAA 10.04.2024 | https://m.edsoo.ru/00ac1c64
bubauoreka IIOK
= Hieneso 11.04.2024 | https://m edsoo.ru/00ac1d86
57 Okcuapl, THIPOKCHIBI M COJIM JKelle3a Bubtmuorexa LIOK
(I1) u sxenesa (1I1) 17.04.2024 | https://m.edsoo.ru/00ae35¢6
58 O0001enne u cucreMaTu3arus
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3HaHUI 18.04.2024
[MpakTuueckas padora Ne 7. Pemenue Babmorest OK
HKCHEPUMEHTAJIbHBIX 3a7a4 MO TEME https://m.edsoo.ru/00ac3ded
e «Baxneiinine MeTamib U UX I 24.04.2024 L I
«Touka pocra»
COETMHEHUS)
Bbruucnenus no ypaBHeHUsAM
XUMHYECKHMX PEaKLHii, eCIi OIUH U3
60 peareHToB JaH B U30bITKe MK | bubmorexa 1HOK
COAEPKUT NpuMecH. Beruucienust 25.04.2024 | https://m edsoo.ru/00ae1750
MacCcOBOI J10JIM BbIXO/A MPOAYKTA
peaxkuu
61 0606LHGHH6 M CUCTEMaTH3aLIUsA i 5 0% 504
3HAHUN
Konrponbhas padora Ned4 no teme
62 «BaskHenye MeTamibl U UX 1 8.05.2024
COEJIMHEHUS
63 Beiuecrsa u marepuansl B 1 bubauorexa LHOK
MOBCEHEBHOM KU3HU YesloBeKa 15.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpA3HEHNE | bubnuorexa [{IOK
OKPYKaIOIIEH CPEb 16.05.2024 | https://m.edsoo.ru/00ac4270
65 Ponb XumMuu B peLieHuu ) bubnuorexa [IOK
9KOJIOrMYECKHX Mpodiem 22.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepsHblii ypok. O0o01eHne u ) bubmunorexa LIOK
cucTeMaTu3aLus 3HaHUH 23.05.2024 | https://m edsoo.ru/00ac0d0a

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME
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https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae4270
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YUYEBHO-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITIPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIA YYEHHKA

+ Xumus, 8 knacce/ I'abpuensn O.C., Octpoymor U.I'., Cnaakos C.A.,
AxnuoHepHOe odniecto «M3narenscteo «(IIpocsenieHue»

» Xumus, 9 xnacc/ 'aOpuensu O.C., Octpoymor UL.I'., Cnankxoe C.A.,
AxnuoHepHOe odniecto «M3narenscteo «(IIpocsenieHue»

TaOmuuel; [lepuoauueckas cucreMa XUMUYECKUX yeMeHTos [, M.
MeHaeneesa, TabnuLa paCTBOPUMOCTH, JEKTPOXUMHUYECKUH P HAMPDKEHHUA

MCTaNIOB

METOAUWYECKHE MATEPHUAJIBI J1IJI51 YUUTEJIA
https://iro-49.rv/wp-content/uploads/2023/04/ X uMus-6a30BbIi-yPOBCHD. -
Peanuzauma-tpeGopanuii-®I OC-0CHOBHOI0-001Iero-00pa3oBaHuAL. -

Metoangeckoe-nocodue-ana-yuntens. pdf

HHUPPOBBLIE OBPA3OBATEJIBHBIE PECYPCBI H PECYPCBI CETH
HHTEPHET

https://educont.rn/?utm_source=¢ljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://iro-49.ru/wp-content/uploads/2023/04/XuMM-6a3OBbffl-ypoeeHb.-
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
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