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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O OOIIET0 0Opa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIICTILUU NPEnoJaBaHusl y4eOHOro mpenmMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COJEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP’KaHUS, PEKOMEHIYEeMYI0 IOCIEI0BaTEIbHOCTh
U3YYEHUS XUMUU C y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTMKU y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a TaKKe TPeOOBaHHM K pe3yabTaTaM 00yUYeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTUUECKOM, MUIEBOM U AKOJIOrMYECKOi 0€301acHOCTH, MPOOJIEM 3paBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEIU(PHUKON HAYyYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI II€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TPUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOEHUE
00y4aroIKUMHUCs CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHUH.

CrtpykTypa coaep:kaHMsl MPOrpaMMbl MO XUMHHM c(HOpMHpOBaHa Ha OCHOBE CHCTEMHOIO
noaxoja kK €€ msydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHHW30BaHbl MO IMPUHILMITY NOCIEIOBATEIBLHOTO PA3BUTHUS 3HAHUM HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUIECKOM TMCCOIHAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHMSI U BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHUSI K HAYYHOMY 3HaHUIO U METOJIaM [03HaHus B Hayke. M3yueHue xumuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON JESITENbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU IPaBUI O€30MacHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IIO3HaHUA,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAUCHHE JIJIST PA3IUNYHBIX BUOB JIEITEIBHOCTH;

— ¢popmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMUHU, NPUMEHATh WX MPU pEeHieHuHu TmpobiemM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LESAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX IS M3ydCHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, cocraBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA
8 KJIACC

HepBOHa‘IaJIbeIe XUMHNYECKHE IMTOHATHUA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XMMHS B CHUCTEME HayK. lTema u
BeulecTBa. dusnueckue cBoWCTBa BeLIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKHUX HJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJICKYJISIpHAsS
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmMoCBA3b KOJIMYECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHMA.

Ousnyeckue M XMUMHUYECKHE SBJICHHS. XHUMHUYECKas peakuus U e€ MpPU3HaKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUYecKkue ypaBHeHHs. Kinaccudukaus XUuMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYJOW, ImpaBuiaMu paboThl B J1a0OpaTOpuu U MpUEMAMHU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, U3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMNCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0JeHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAIUs BOJbI) U XUMHUYECKUX (TOpEeHUe CBEYH,
MPOKaTMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eH e
M ONHCAaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIIOTHI C XJIOpUJIOM Oapusi, pazioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCICTBUE >kene3a c¢ pactBopoM coiu Mmenu (), usydenuwe crocoOoB
pa3fienieHuss CMeceil: ¢ MOMOIIBI0 MarHuTta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINSA,
xpomarorpadus, NpoOBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHWEe U OINHCaHHE
pe3yNbTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUs Macchl, CO3JaHHe
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3JI€MEHT W IPOCTOE BEIIECTBO.
Haxoxnenue kuciopona B npupoze, GU3n4ecKue 1 XUMHUUECKUE CBOMCTBA (peakIui TOPEeHus).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUECKHE YpaBHEHHs, 5K30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkneHwe Bojgopona B MPHUPOJE,
¢u3nUeckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oydeHus. Kuciorsl u comnm.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.



®dusnyeckue cBoWcTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HackimeHHeie u
HEHACBIILICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BeElIECTB B BojAe. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOjbl. OcHOBaHus. Poib pacTBOpoOB B MpHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHBIE) U HeconeoOpasyomue. HomeHnknatypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmy4yeHue okcuaoB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuii. @u3NUeCKHME M XHUMHYECKHE CBOMCTBAa OCHOBaHWU. [lomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucioT. Pan akrusnoctu metauios H. H. bekerosa. [lonyduenue Kucior.

Conu. Homenknarypa coneil. duznueckue U Xxumudeckue coictBa coseil. [lomyuenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenn:

KaueCTBEHHOE OMpPE/IENICHUE COACpKaHUs KUCIOPOIa B BO3yXe, MOJIy4eHHE, COOMpaHue,
pacro3HaBaHUE W HM3YUYECHHUE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS U MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHUIOB M ONUCAHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUIEOMATEPHATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAacTBOPEHUS BEIIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOoBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMH (HaTpueM W KajbllieM) (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIJIACCOB,
HaOIIO/IEHUE M3MEHEHHS OKPAaCcKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3anmojeiicTBus okcuga menu (ll) ¢ pacTBopom cepHOM KHCIOTHI, KHCIOT C METaUIaMu,
peaKuHuii HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWUM, BBITECHEHUE OJHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoauuecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux djiementos /1. H.
MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKH KJIAacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsATHEe 0 Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIEIOYHO3EMEbHBIE METAJIbI, TaJOTeHbI, HHEPTHBIC Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MenneneeBa. Koporkonepuognas u JuiMHHONepuoaHas ¢opmbl Ilepuognueckoit cucteMbl
xumuueckux snemeHToB J. M. MenneneeBa. Ilepuoasl u rpymnmbl. Du3ndeckuid CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX szaep. M3zorombsl. Onexktponbl. CrpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBhIX 20 XUMUUYECKHX AJIeMEHTOB [leproandeckoil cucTeMbl



. W. MenneneeBa. XapakTepUCTHKAa XHUMHYECKOTO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUTMUYECKUX CBOMCTB IO IPyIIaM U Meproiam.

3unauenue [lepuonnyeckoro 3akoHa u [lepruoauyeckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEHTOB. MIoHHAas! CBSI3b.

Crenenp  okucieHusi.  OKHCIUTENbHO--BOCCTAHOBHUTENbHBIE  peakuuu. IIporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
[MHKa C pacTBOpaMHU KHUCJOT U ILEJI0Yeil, MPOBEACHUE OIBITOB, WLTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (frOpeHue, peakiuu pas3yioKeHUs, COETUHEHHUS).

Meoswcnpeomemmnwie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUU B § KJIacce OCYIIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOIIMX €CTeCTBEHHO--HAYYHBIX TIOHATUH, TaK U TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/IEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBeHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIIEPHUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOJICIIb, IBJICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIa, JSJEKTPUUYECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSIHUE BEIIEeCTBa, a3, (hU3MYECKHe BEIWYMHBI, €IMHUIBI M3MEPEHHs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC
BemecTtBo M XUMHYeCKasi peaKusi

Ilepuonnueckuii 3akoH. llepuomgmueckas cucrema xumudeckux osnemenrtos [[. .
MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOWCTB XUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOMOB, KAJIMs, KaJIbIUd M HUX COCIMHEHUA B COOTBETCTBHH C
MOJIO’KEHUEM BJIEMEHTOB B [leproanuecKkoil CuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHAbl XUMUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAUIMYECKOM PEIIETKH M BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILIECTB, OTHOCSIIMXCSA K Pa3JIMUYHBIM KJIaCCAM HEOPraHMYECKUX COECAUHEHUN, N€HETHYECKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanuss XuMHYECKUX PEaKIUi M0 Pa3IuIHBIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YUaCTBYIONIMX B PEAKIUU BEIIECTB, MO TeIIoBOMY 3(QexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, MO YYACTHIO KaTalu3aTropa). DK30- U
SHJIOTEPMUUYECKHE PEAKIIUU, TEPMOXUMHYECKUE YPABHCHUS.



[TonsiTie 0 ckOpocTH XUMHUYECKOW peakiuu. [loHsTHE 00 0OpaTMMBIX W HEOOPATUMBIX
XUMHUYECKHX peakiusx. [loHATHE O TOMOTCHHBIX M TETEepPOreHHBIX peakmusax. [loHsaTHe o
karanuze. [loHsiTHE O XUMHUYECKOM paBHOBecHH. DaKTOPHl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBlIieHUE YPAaBHEHHM OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C Pa3jIMYHbIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuyl. CUabHbIE U ClIa0bIe AIEKTPOIHUTHI.

Peakuuu noHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MPEJICTaBICHU 00 AIEKTPONUTUYECKOW auccoruanuu. KadecTBeHHbIE pEakIUud Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIISCTB (XJIOpUAA HaTpHs),
WCCJIC/IOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOW PEAaKIMU OT BO3JCHUCTBHUS Pa3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKU MPOTEKaHHS peakiui MOHHOro oOMmeHa (oOpa3oBaHue
OcaJka, BBIJCIICHWE Ta3a, o0Opa3oBaHUE BOJBI), OIBITOB, WUTFOCTPUPYIONINX TMPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIUN (TOpeHUe, pPeakiMu pPa3joKEHUs, COCTUHEHUS),
pacrmo3HaBaHHE HEOPTaHMYECKHX BEHIECTB C IMOMOIIBI0 KAYeCTBEHHBIX pEaklIUid Ha HOHBI,
peleHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTanabl M MX cOeTUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHUMeEpe XJjopa (B3aUMOJCICTBHE C MeTaUlaMM, HEMETaJUIaMH,
menoyamu). XmopoBopopoa. ConsiHas — KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U UX HaXO0XJEHHE B IPUPO/IE.

O6mass xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pu3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, GU3MYECKHe M XUMHYECKHue CBOMCTBA. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCcTaBUTENs Kilacca KUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
JeKallde B OCHOBE HPOMBIIIICHHOTO croco0a IMOoJyuyeHHUsl CepHOW KucioThl. [IpuMeneHue
cepHoll kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLEHUS.



O6mas xapakTepuctuka 23yeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (HU3UUECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckKue 1 XMMUYECKHUe
CBOIICTBa, nony4yeHue u npuMeHeHne. Conu aMMOHHUsI, UX (PU3MUECKHUE U XUMUYECKHE CBOWCTBA,
npuMmenenue. KadecTBeHHass peakiys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUe,
¢u3nueckue M XMUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTAaBUTENs Kiacca KUCIOT |
cneuuduyeckne). Mcnoiap3oBaHue HHUTPATOB M COJEH aMMOHHUS B KAadyeCTBE MHUHEPATbHBIX
ynobpenuii. XuMHUeCKOe 3arps3HeHHe OKPYXarollel cpeibl COeUHEHUSIMH a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOA0EMOB). Pocdop, amaoTpornHble MOAUPUKALNN
doctopa, pusznyeckue u xummueckue cporctBa. Oxcua ¢ocdopa (V) u pocdopHas xkuciora,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapaktepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHBIE CTENICHH OKUCIEHHs. YTIIEePOJ], AJUIOTPOIHbIE MOAN(DUKAIINH, PACIPOCTPAHEHUE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yriepoaa B mpupoe.
Oxkcunsl yriaepoaa, ux (U3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA >KUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MpoOaeMbl, CBA3aHHbIC ¢ OkcuaoM yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHHS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakiusi Ha  KkapOoHar-uoHbl. lcmonwp3oBanme  kapOOHATOB B OBITY, MEIUIIMHE,
MPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.

[lepBoHayanpHbBIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHHUSX YIIIepoja
(MeTaH, JTaH, OTHJCH, AaleTWJICH, JTAHOJN, TJHIEPHH, YyKCYCHas Kwuciora). IIpupoaHbie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NMPUPOAHBIA ra3, He(QTh), MPOAYKTHl HMX MepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHsATHE 0 OGMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE E€IHHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHM.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, IOJIY4YEHHE U IPHUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHEBOH KkucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBINIJICHHOCTH. BakHeiimme
CTPOUTENbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. IIpobremsr
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TTPOBEICHUE
Ka4eCTBEHHBIX PEAKIUi Ha XJIOPWA-WOHBI W HAOIIOJCHUE MPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakarolye (U3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMJIEHHE C O0pa3laMHu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHWE ¢ oOpa3iamMu cepel M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyraWBaHMsS  caxapa TMOJ  JCHUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOHN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOIIOJeHHWE NMpU3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3UYECKHMMH CBOWCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUN
(BO3MOYKHO HCIIOJI30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U (POchHOpPHBIX yn0OpeHuH,
NoJydeHue, coOupaHue, pacro3HaBaHWE M U3YyYEHHE CBOWCTB aMMHUaKa, IMPOBEACHUE
Ka4eCTBEHHBIX pEaKUMd Ha HMOH aMMOHMA U (ochaT-uOH M H3YyUYEHHE MPHU3HAKOB HX
MPOTEKAHUs, B3aWMOJCHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO



WCIIOJIb30BaHUE BHUCOMATEPUATIOB), M3YYCHHE MOJENeH KPHUCTATMYCCKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcOpOIMU PACTBOPEHHBIX BEIICCTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, ModydeHue, COOMpaHnue, pacrio3HaBaHUE
W W3y4YeHUE CBOMCTB YIJICKHCIIOTO Tra3a, MpOBEJCHHWE Ka4eCTBEHHBIX pPEaklMid Ha KapOoHAT U
CUJIMKAT-UOHbI U U3Y4YEHHE I[IPU3HAKOB HX MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajady 1o teme «Baxnenue
HEMETAIUIBI U MX COCAUHCHUS.

MeTajliibl M HX COCIMHCHUHA

OOmas xapakTEepUCTHKAa XWMHUYECKHX BJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xummuieckux snemeHToB J1. I. MenneneeBa u ctpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauMueckass CBsA3b M METAJUIMYECKas KpUCTAJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpsHKeHUW MerTauioB. Du3nmyeckne U XUMUUYECKHE
cBoiicTBa MeTtayioB. OOme crnocoObl nonydeHus: MetayioB. [IoHATHE O KOPPO3UK METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJNIOKEHUE B [leproanyueckoil cucTeEME XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXOXACHHE B Mpupoje. OPuznueckue u XUMHUYECKUE
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreme xumuueckux anemeHToB [[. . MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXICHHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOMCTBA MAarHUs W Kanblus. BaxkHeilmue coeanHeHUs
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonuueckoil cucreme xumudeckux siemeHtoB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B Tpupoje. Ouznyueckne U XMMHYECKUE CBONCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCHIA AlTFOMHHHSL.

Kenezo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXJACHHE B Mpupoje. Ouznueckrue U XMMHUYECKHUE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (lI) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (U3UYECKUMH CBOWCTBAMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIIOJIB30BaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPUS C BOJIOH (BO3MOYKHO UCTIOJIB30BAaHUE
BUJIEOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
KHCJIOpoJie  (BO3MOXXHO  HWCIIOJIb30BAaHWE  BUIEOMATEPHANIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWs, Kajbllvs, aTFOMUHUS, ITMHKA, xene3a (Il) u xenmesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHUE BUIACOMATEPUATIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS U THIPOKCH/IA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyXKamoLias cpeaa



BemectBa u Marepuansl B TOBCEAHEBHOM XKU3HU 4elIOBeKa. be3omacHoe MCHoab30BaHUE
BEIICCTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis mpH XUMHUYECKHX OXKOTax |
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolel cpebl (MpeaenabHas JOMyCcTUMasi KOHIEHTpaLus
BemecTs, ganee — [1/1K). Ponb XxuMum B perieHur 3KOJIOTHIECKUX TTPOOIeM.

Xumuueckuii Ixcnepumenm:

U3ydeHue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3EH MPU M3y4YEeHUU XUMHUHU B 9 Kilacce OCyIIeCTBISETCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SBJISIFOUTUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHusd,
aHalW3,  CHUHTE3,  KiIaccu(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICTTMPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MAaTCPHUAITHI.

®dusmka: Marepus, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsii, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIEeCTBO, TeNO, 00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBAa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYUHEI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, 3KOocUCTEMa, MUHEpaJbHbIE yIO0OpEeHMUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XUMHUHU B €IMHCTBE Y4€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKHUMH  COIIMOKYJIBTYPHBIMH M JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIM9HOCTHBIE PE3YyJbTATHl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHECHTAIMH M PACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUs XWUMHYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS O COIMAIBbHBIX HOpPMax M MpaBHJIAX MEXIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-UCCIIeIOBATEIILCKON, TBOPUYECKONM W JPYrHMX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACATEIHHOCTU MPHU BBHITIOJIHEHUH YU4E€OHBIX, MIO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIIECCe 3TON y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBECHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAHUS  CYINIHOCTH  HAYYHOW  KapTHHBI MHpA, TMPEJACTAaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeoi, O posu
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA ITOJIYYCHHWE HOBBIX 3HAHUH 10 XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOHN JHUTEpaTypOl, MOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEThHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camM000pa3oBaHUI0, TIPOEKTHON U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCOBHAHHOMY BBIOOpY
HANPaBIEHHOCTU U YPOBHS O0Y4YECHHS B NajbHEHIIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHWE IIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3JIOPOBBIO,
YCTaHOBKH Ha 3J0pPOBBI 00pa3 JKW3HHM, OCO3HAHWE MOCIEACTBHA U HEMPHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs! alKOrojsl, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBu 0€30MaCHOCTH TMPH OOpAICHUH C XUMHUYECKHMMH BEIIECTBAMHU B OBITYy M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a pa3IudHOro PoJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP WHIMBUIYaJbHOW TPAEKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAlITHPOBATHLCS B MPO(ECCHOHAIBHOM Cpe/Ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH 1IeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY M TICHXHYECKOMY 37I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIIGI;'I;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYKAIOIICH MPUPOTHON CPEOH, ISl IIOBBIIICHHUS YPOBHS SKOJIOTUICCKON
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYCCKUX MPOOJIeM U MyTed WX PeIIecHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
M03HABATEILHOW, KOMMYHHUKATHBHON M COLIMAILHOM MTPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJbTaTOB BBIAEISIOT 3HAYMMbIE A (OPMHUPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUIOTE3a, (HakKT, cucTema,
Ipoliecc, SKCIEPUMEHT U JIPYroe.), KOTOpble UCHOIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEeIMETOB (OPMUPOBATH MIPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T10O3HaBaTENbHbIE,
KOMMYHHUKaTHBHbIE, PETyJISTHBHbBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHON AEATENbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcaJbHbIe YUeOHblIe AelicTBUS

ba3oBrble JJornyeckue 1eMCTBHSA:

YMEHUS MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIIJIEHUS TP OCBOCHHMM 3HAHMIA:
pacKphIBaTh  CMBICA XMMUYECKMX TOHATHH (BBLAENATH MX XapakTepHble MPU3HAKH,
YCTaHaBIIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHATUSMHU), UCIIOIb30BaTh MOHATHUS U1 OOBACHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPUKAIUU
XUMUYECKHUX BELIECCTB U XUMUYECKUX PEAKIUM, YCTaHABIUBATH IIPUYMHHO-CIICICTBEHHBIE CBA3U
MEXy 00BEKTaMM U3Y4EHUs, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, 1€ TyKTUBHBIE,
10 aHAJIOTHH), JeNIaTh BBIBOJbI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MPeoOpa3OBHIBAThH LIMPOKO
IpUMEHsIeMble B XUMHH MOJIENbHBIE MPEICTaBICHUS — XUMUYECKUNA 3HAK (CMMBOJI DJIEMEHTA),
Xxumuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKOHM peakuuu — TMpU pelieHud YydeOHo-
MIO3HABATENIBHBIX 3a/1a4, C Y4YETOM O3THX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKUA H3YYAaEMBIX OOBEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3U U
IIPOTUBOPEYHS B U3yYaeMbIX IIPOLIECCaX U ABJICHUAX.



Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KA4eCTBE MHCTPYMEHTA MO3HAHUSA, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3bI IO IPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M IPOBEICHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HA00JaTh 32 XOJIOM IPOIIECCca, CAaMOCTOSITEIbHO TPOTHO3UPOBATH €T0
pe3ynbTaT, (GOpMyIUpPOBaTh OOOOIICHHS M BBIBOJBI 1O pE3ylibTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

PatGora ¢ undopmaumeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH NH(DOPMAIIMIO PA3TMYHBIX BUJIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO M3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS IUTEpATypa
XUMHYECKOTO COJIEp)KaHMs, CIpaBOYHbIE MOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE TPUMEHSAThH Pa3IMYHBIC METOJIBI M 3aIIPOCHI IPH TMOMCKE B 0TOOpe MH(MOpMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HUCHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS PA3IHMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOKHBIMA CXEMaMH, JUarpaMMamH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4EeOHON W HCCIeI0BATEIbCKOU
JESTSIIbHOCTH HH(POPMAIIMIO O BIMSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbIe el CTBHUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoAe auanora W (WIM) JTUCKYCCHU) MO CYIIECTBY
oOcyxmaeMoii TeMbl, (OPMYITHpPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIATH MOMyUYEeHHBIE PE3yNbTaThl MO3HABATEIBHOMN AESITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh TMPE3CHTAlMI0 PE3yJIbTaTOB BBIMOJIHEHUS XUMHYECKOTO
AKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPAOOTHI MO WMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABATEIBLHON U
HCCIIEIOBATENLCKON NIeATEIbHOCTH TPU PEUICHHMH BO3HHUKAIOUIMX MPOoOJieM Ha OCHOBE yuéra
o0LIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPEICICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBHITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHUBepPCAJbHbIE Y4eOHbIEe 1eiiCTBUS:

YMEHHE CaMOCTOSITENILHO OTPEACISATh e NesTeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HaubOonee dD(PQEeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX ¥ TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEATIOKEHHBIA AITOPUTM JEHCTBUUN MpU
BBITIOJTHCHUH 33J]aHUH C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPE/JIaraeéMbIe B YCIIOBUU 3aJaHUH.

INPEJIMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMeTHBIX pE3yNbTaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEPIKaHUs,

YCTaHOBJIEHHOTO JaHHOM (QenepanbHOil paboueill mporpaMMoOH, BBIIENSAIOT: OCBOEHHBIC
0o0y4yaromuMuUCsT HAy4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JCHCTBHM, crenupuuecKue is
IpeAMETHON 00JacTH «XUMHSA», BHUIBI AEATCIBHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalny, IPeoOpa30BaHUIO U IPUMEHEHHUIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CHTYAIlHIX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX TOHSTHI: aTOM, MOJIEKYIa, XUMUYECKUM
9JIEeMEHT, [MPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMecCh (OJHOpOIHAs U
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBas [0 XUMHYECKOIO
JJIeMEHTa B COCIMHEHHH, MOJIAPHBIA O00BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
3IEKTPOOTPUIIATENILHOCTD, CTENICHh OKUCICHUS, XUMUYECcKas peakius, Kiaccupukanus
peaKuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, PeaKlIuu
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHUE PEAKIINH, TETUIOBOK A(P(PEKT peakuuu, siipo aToMa,
AJICKTPOHHBIA CJIOW aroMa, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAasl M HETOJIApHAs KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi JI0JIsI BelllecTBa (MPOIIEHTHAS KOHIIEHTPALIKs) B pPacTBOPE;
WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM WU TPUMEHSTH 3TH
MOHSITHS IIPH OMUCAHUH BEIIECTB M UX MPEBPAIICHUL;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BeIIecTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEAMHEHHSIX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMM 1o QopmyrnaMm, BHJ XHMHUYECKOM CBSI3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHECHUSIX

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenaeneeBa: n1eMOHCTPUPOBATH
MOHUMAaHUE TMEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOTaJipo;
OMKCHIBATh M XapakTepus3oBaTh TabmuuHyio Gopmy Ilepuoamueckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3jiuyarTh MOHATHS «TJaBHas moAarpynmna (A-rpymma)» u
«mmobounast moxarpynma (b-rpymma)», Mansie W OoibIIME TEPHOMBI, COOTHOCHUTH
o0o3HadYeHHsI, KOTOpble UMErOTCsl B Tabnuie «lleprogudeckasl cucteMa XUMHUYECKHIX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii fapa, OO0IIee YHCIO 3JIEKTPOHOB U
pacrpezieieHue X Mo JIEKTPOHHBIM CII0SM);

KJIacCU(PUITMPOBATh XUMHYECKHE IJIEMEHTBI, HEOPTAHMYECKHE BEIIECTBA, XUMUUYECKUE
peakuu (IO YUCIY M COCTaBY YYacTBYIONIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
dbdexry);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3THMYHBIX
KJIaCCOB, NOATBEpPXKJas  ONUCAaHUWE [pPUMEpaMH  MOJIEKYJSPHBIX  YpaBHEHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIUA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOTO COCTaBa,
BO3MOXKHOCTH MPOTEKAHHUSI XUMUYECKHUX MTPEBPAIICHUH B Pa3IMUHbIX YCIOBHSIX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa Mo (opMylie COeIMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE ONEPALMHM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIeHUE, CUCTEeMAaTH3AIHI0, KIacCU(UKAINIO, BBIABICHHE NPUYHHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  MO3HaHUS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TIOJb30BAaHUSI XUMHUYECKOW TMOCYAOH U J1abopaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAacCOBOM J10J1€1 paCTBOPEHHOTO BEILIECTBA, IIJIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K konny oOyueHus B 9 kiacce NpeIMETHbIE pe3ylbTaTbl HA 0A30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0KHOE BELLECTBO, BAJIECHTHOCTb,
AEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHCICHUs, XMMHYECKas pEeaklus, XUMUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEaKUuu, MpPEAeIbHO JO0IyCTUMAs
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCIMOJIb30BaTh XUMHUECKYI0 CHUMBOJMKY JJIS COCTaBJICHHMS (OpMYya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIINN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JMYHOIO COCTaBa, IMPHUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHMSX, 3apsi] HMOHA II0 XUMHUYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMbIca [lepuoauyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OIMMUCHIBATh M XapakTepu3oBaTh TaOnuuHyo dGopmy [leproguueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble u Oonblve MEpPUOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX 110 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX



COCIMHEHUI B Tpejenax MajblX NEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIICCTBA, XUMUYCCKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMUYECKHUX JICMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHEIU(PUICCKHE XUMHUYCCKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAAasi OMMCAHUE TPUMEPAMH MOJICKYJISPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKIAIOIMINX  CYIIECTBOBAHHE TE€HETUYECKOW CBA3M MEXKAY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pPacCKpBIBaTh CYIIHOCTb OKHCIWUTEIbHO-BOCCTAHOBUTEIIBHBIX PpPEAKUUNA IOCPEICTBOM
COCTaBJICHHS DJICKTPOHHOIO OajaHca 3THX PEaKInid;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKXHOCTH
MPOTEKAHUsI XUMUYECKUX TPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (hopMylie COeTUHEHHS, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOM peaKkIuu;

coOnrofaTh MpaBuia MOJB30BAaHHUS XHMMUYECKOM TMOCynoi u  1ab0paTOpHBIM
o0opysoBaHrEM, a TakKe IMpaBuia OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHUH C
WHCTPYKIUSIMU TI0 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMPaHHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIEKUCIIOTO ra3a);

MPOBOJUTH PEAKIINU, MOJITBEP/KIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHat-, (ocdart-,
CUJIMKaT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI AaMMOHHS M HOHBI H3YUYEHHBIX
METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
IIPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON IEATEIIbHOCTH — AHAJIU3 U CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEeMATHU3allUI0, BBISBICHUE TPUUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl T[O3HAaHUS — HaONIOJEHWE, W3MEPEeHUEe, MOJECIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIN ).



TEMATHYECKOE IIJNTIAHUPOBAHHUE 8 KJIACC

Kosaun4yecTBo 4acoB
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpoHHbIe (HU(POBHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
19 BemectBa 1 xumnueckue 15 1 bu6nmorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 5 1 bubmuoreka [JOK
' 00 okcHuaax https://m.eds00.ru/7f41837c
Bonopon. Ilonsarue o kucmorax bubmuoreka [IOK
2.2 8 1
U CONSIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bubnmorexa LIOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 1 1 1 but6mmoreka [IOK
' HEOPraHWYECKUX COCIUHEHUN https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M BX CO€IHHEHUSA
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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. MeTaJIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INOYPOYHOE INVTAHUPOBAHMUE 8 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThbI padoTshI
pecypcsl
1 IIpeamer xumun. Ponb Xumuu B KU3HA 1 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeTOIaX O3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 1 bubnnoreka [JOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2
5 «Il’)a3 eJIeHne cﬁeceﬁ (Ha mpumepe 1 1 bubmorexa HOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
0 ATOMEL H MOIICKYTEL 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 uonuorexa LO

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
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa LHOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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https://m.edsoo.ru/ff0d5230
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonydenue u cobrpanune KUCIOpoia bubmmorexa LIOK
i . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso0o.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okuCeHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o0011eHuE 1 1 bubmumoreka [IOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

HOYPOYHOE IVTAHUPOBAHHUE 9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.
[lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK
B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buabsl XuMu4aeckoi CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas paborta Nel mo teme
«[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN
eaknuu. [loHSITHE O TOMOTCHHBIX U 1 bubmorexa HOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1 bubmmorexa [JOK
Pbl, _ p https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIINU U TTOJIOKEHNE



https://m.edsoo.ru/00adb59e
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 Tloustue o runponuze coien bubnmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a71a4uy
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LHOK
p g HHAATH. https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYeCKre M XUMUIECKIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XMMUYECKHUE CBOWCTBA, MOJYyYEHUE U bubmmorexa [JOK
> O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnorexa LIOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcioTa U €€ Cou bubmmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennne HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa HOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEeareHTOB COJIEPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lenounpie MeTaibl https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATHU3AIU
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A %
TTEOMUIHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso0.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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CUCTEMAaTHU3alus 3HaAHUI

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEGBHBIE MATEPHUAJIBI U151 YYEHUKA
1. Xwumus, 8 xknacc/ 'abpuensa O.C., Octpoymos WN.T"., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3narenbcTBO «IIpocBerieHue»

2. Xuwmus, 9 xnacc/ 'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKIHOHEPHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenune»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. Tloypounsie pa3zpaboTku o xumud. § kinace. — 2-e¢ uza. — M.:BAKO, 2017. — 400 c.

2. Tloypounsle pazpaboTku o xumun. 9 knace. — 2-e uza. — M.:BAKO, 2013. — 432 c.

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubGnuorexka I{OK https://m.edsoo.ru/00adb33c

2. https://infourok.ru/

3. https://myschool.edu.ru/
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