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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o XUMuUM Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHus COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yJlbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboyeil mporpaMMbl BOCTIUTAHUSI U C YYETOM KOHILIETIIUHU IMpernoJaBaHusl yueOHOro mpeameTa
«Xumusi» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoii demeparu.

[IporpaMmma mo xuMHHM Ja€T MpEACTaBICHUE O LENIX, OOIIel CcTpaTeruu OOydeHHs,
BOCTIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CPEACTBAMH Yy4YeOHOrO TpeaMeTa, yCTaHABIUBAET
00s3aTenbHOE TIPEIMETHOE COJEpKaHUE, MPelyCMaTpUBAET paclpeesieHne ero mo Kiaccam u
CTPYKTYpHUPOBAHHE TI0 pa3fieliaM U TeMaM IPOTPaMMBI 110 XUMHH, ONPEACTSET KOJIMYECTBCHHBIC
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUs, PEKOMEHAYEMYIO MOCIEA0BaTEILHOCTh
U3YYCHUS XUMUU C YUYETOM MEKIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00y4JaromuXxcsi, OnpeAessieT BO3MOXKHOCTU MpeaMeTa Ais
peanm3anyu TpeOOBaHUI K pe3ysibTaTaM OCBOSHUS OCHOBHOM 00pa30oBaTENIbHON MporpaMMbl Ha
YpOBHE OCHOBHOTO OOIIET0 00pa30BaHus, a TakKe TpeOOBaHMI K pe3ybTaTaM 00y4YeHHs] XUMUU
HA YypOBHE IeNiel W3y4eHHWs] TpeIMeTa W OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHHOU
JEeSTENIbHOCTH 00YYaroIIerocst o OCBOCHUIO YUeOHOTO COJIepKaHus.

3HaHUE XUMUH CITy’)KUT OCHOBOH 111 (POPMHUPOBAHUS MUPOBO33PEHUST 00YIAOIIEroCs, €ro
MPEJICTaBICHUI O MaTepUAIIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (hopMHUpyeMble XUMUEH
MIPEJICTABICHHUS O B3aHMOTIPEBPAIICHHUSX SHEPTUU U 00 IBOIIOIUU BEIIECTB B MIPUPOJIC, O MyTSIX
pemieHus TI00albHBIX MNPOOJIeM YCTOWYMBOTO Pa3BUTHUSL YEIOBEYECTBA — CBHIPHEBOIA,
JHEPreTUYECKOH, MUIIEBOM U SKOJIOTHYECKON 0€301acCHOCTH, TIPOOIIEM 3JPaBOOXPAHCHHSI.

W3ydeHne XUMHH:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEH JIIsi CcamMOpa3BUTHUS U (OPMUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKE MBINUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00ydJaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHON  NeATeIbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIICIOBATENILCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEAHCBHOW JKHM3HH, TaK H B
npodecCuoHaNbHOM NesTENbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI I[EIOCTHOTO
B3IJI51/1a Ha €IUHCTBO MPUPOABI U YETIOBEKA, SIBJISETCS] OTBETCTBEHHBIM 3TAarioM B (OPMUPOBAHUU
€CTECTBCHHO-HAYYHOW TPAMOTHOCTH OOYYarOIIHXCS;

crocoOcTByeT (OPMUPOBAHUIO LEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHHUSM, K TPHUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIA]] B DKOJIOTHMYECKOE OOpa30BaHUE
oOyyJaronuxcs.

JlaHHBIC HaIpaBjCHUS B OOYYECHHHM XHMHH OOCCIICUMBAIOTCS CHCIU(GUKON COJepKaHUs
y4eOHOro TpeaMeTa, KOTOPBIA SBISETCS TEJarorMueckd aJanTUPOBAHHBIM OTPaKeHHUEM
0a30BOI HAYKW XUMUU Ha ONPEIICIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH HAa OCBOCHHUE
00y4JarOIUMHUCS CUCTEMBI TICPBOHAYATBHBIX MOHATHH XUMUHU, OCHOB HEOPTaHUYECKOW XVUMHH U
HEKOTOPBIX OTACNbHBIX 3HAYUMBIX MOHATUN OPTaHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMbl IO XUMHH c(hOpMHpOBaHA HA OCHOBE CHCTEMHOIO
nonxona k e€ mszydenuro. CopepaHue CKIQJbIBACTCS U3 CUCTEMBl MOHATUH O XMMHYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMBI TOHATUH O XWUMHUYEeCKoW peakuuu. O0e 3TH CHUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY IOCJIEI0BATEILHOTO PAa3BUTHs 3HAHHM Ha OCHOBE
TEOPETUIECKHUX MPEIICTABICHHUIA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHHUH aToMa U XMMHUYECKOHN CBSI3H;

— TPEJICTABJIICHU 00 AIIEKTPOIUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.



TeopeTnueckne 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JApPYyromy,
BBITIOJIHSASL (DYHKIMU OOBSACHEHHS] W TPOTHO3HPOBAHUS CBOWCTB, CTPOCHHS W BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUS U MOITYUYEHHUS N3y4aeMbIX BEILIECTB.

OcBoeHue mNporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJISIOIIEH HAYYHOM KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOM IPUPOIBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HaHUIO U METOJAM IO3HaHUA B Hayke. M3yueHue xumMun
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW M3 paHee M3YyUYEHHBIX YYEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccel» 1 «PuU3uKa. 7 KJIaccy.

[Tpu U3yyeHNH XUMUHU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XMMHUECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NIEATETFHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYyJIbTYpbl. 3aaya y4eOHOro MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMBl XUMHYECKHX 3HAHHA — BaXHEHIIUX (DaKTOB, MOHATHHA, 3aKOHOB M TEOPETHUECKHUX
MOJIO’KEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NPHUOOIIEHNN K HAYYHBIM METO/IaM IMO3HAHUS NIPH U3YUYCHHUH BEIIECTB U XUMHUYECKUX PEaKIIHid, B
¢bopMUpOBaHMM ¥ pPa3BUTHM  TO3HABATENBHBIX yYMEHHMM M WX TNPUMEHEHUH B
y4eOHO-TI03HABATEIbHOH M y4eOHO-MCCIEeI0BATEIbCKON AEATENbHOCTH, OCBOCHHUU TPABUI
0e30MacHOro 00paIEHHs C BEIIECTBAMU B TIOBCETHEBHOM KU3HU.

[Ipn w3ydyeHMH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS BAXKHOE 3HAYCHHE
npUoOpesH Takue LeH, KakK:

— (hopMUpOBaHHE MHTEIJICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSTEIHLHOMY IHPUHATUIO DEIICHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBHSM KHU3HH;

— HaINpaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYecKoe MpuoOIIeHrHe OO0ydJalomuxcs K
CaMOCTOSITEJIBHOM ~ IMO3HABaTENbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  [1O3HaHUf,
(hopMHUPYIOIIMM MOTHBAILIMIO M PA3BUTHE CIOCOOHOCTEH K XUMUU;

— oOecrieyeHue YCIOBH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYAIOIIUMHUCS OIIbITa
pa3HOOOpa3HOW AESITETbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIETEHIINI), UMEIOIINX YHUBEPCAIIBHOE 3HAUEHUE JJIs1 PA3IMYHBIX BUAOB JESATEIBHOCTH;

— (opmupoBanue o61el PyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrcie YMEHHH OOBSACHATh M OLECHHMBATH SIBJICHHUS OKPYXKAIOIIETO MHPA, HCIONB3YS 3HAHUS H
OTBIT, TMOJYYCHHbIE MPU M3YUYEHUU XHUMHUHU, NPUMEHATh HUX TMpPH pEIIeHHH mpodiieM B
IIOBCEJHEBHOM KU3HU U TPYIOBOH IEATEIBHOCTH;

— (GopmupoBaHue y 00y4aronpxcs ryMaHUCTHYECKUX OTHOLICHHUM, TOHUMaHUs IIeHHOCTH
XUMHAYECKHX 3HAHWUU I BBIPAOOTKH SKOJOTUYECKH IIETIECOO0Pa3HOTO MOBEACHHS B OBITY H
TPYZIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMSI CBOErO 3J0POBbS M OKPYKAIOIIEH NPUPOAHOU
Cpelbl;

— pa3BUTHE MOTUBAIMU K 00y4EHHIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npouiIs ¥ HAIIPaBICHHOCTH JalbHEHIIEro o0yyeHusl.

OO01iee yucio 4acoB, OTBEAEHHBIX AJI1 M3YyUEHUS XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro
obOpasoBanus, coctaBisieT 136 yacoB: B 8 kiracce — 68 yacos (2 yaca B Hezieln0), B 9 kimacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/bHbIC XUMMHYECKHE IOHATHUS

[Ipenmer xumun. Poilb XMMUM B KW3HM Ye€JIOBEKa. XHMHUS B CHUCTeME HayK. Tena u
BemecTBa. dusnyeckue CBONCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsatue o
METOJIaX MTO3HaHUs B XUMHUHU. YHCThIE BemecTBa U cMecH. CriocoObl pa3AeieHus: CMeCeH.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTsie U cnoxkHbIE BenlecTBA. ATOMHO-MOJEKYJISIPHOE YUECHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJICKYJISIpHAst
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COETMHEHHH.

KonuuectBo BemiectBa. Monb. MoisipHasi Macca. B3auMocCBsI3b KOJIMYECTBA, MaccChl U
YHclia CTPYKTYPHBIX €AMHHUII BenecTBa. PacuéTsl mo popmynam XUMUYECKUX COETUHEHUH.

O®usnyeckue U XMMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MAacChl BEIIEeCTB. XumMuueckue ypaBHeHHUs. Kinaccuduxamnus XxuMudeckux peaxuui
(coenuHEHMSI, PA3IOKCHISI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJIOH, MpaBwiamMu paboThl B Jabopatopuu U MpUEMAMH
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OpYyIOBAaHUEM, U3YUYEHHE U omucaHue (U3NYECKUX CBONCTB
00pa3IioB HEOPraHUIECKUX BEIIECTB, HAOIOIeHNE (PU3HUECKUX (TIIABICHUE BOCKA, TASTHHUE JIbJIA,
pacTHpaHue caxapa B CTyNKe, KUIIEHHWE U KOHJEHCAIUS BOJbI) U XUMHYECKHUX (TOpEeHHEe CBEYH,
MPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBIE MeJia ¢ KHCIIOTOMN) SIBIICHUH, HAOIIOICHNE
U ONHCAaHWE TMPU3HAKOB TMPOTEKAHUA XUMHUYECKUX peakuuid (pas3nokeHue caxapa,
B3aMMO/ICHCTBHE CEpHOU KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (II) mpu
HarpeBaHuu, B3auMojeicTBue kene3a ¢ pactBopoMm coiu meau (II), uzyuenwe cmocoOoB
pasJeNieHuss CMeCed: C TOMOINBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, IUCTHIUISIIHS,
xpomatorpadus, TMpoBEeIEHHWE OYUCTKHA TMOBAPEHHOM COJM, HaONIOJIEHHE U OINHCaHUe
pE3yIbTAaTOB TMPOBEJACHUSI OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHS MAacCChl, CO3/1aHHE
MoJieIe MOJIeKy (IIapOCTEPKHEBBIX ).

Ba:kHelilne npeacTaBuTe 1M HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopoa — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxpaenue kuciaoposa B npupoze, Gu3ndecKkue ¥ XUMHUIECKHE CBOMCTBA (PEAKIIMH TOPSHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHUS KHUCIOpoJa B JabOpaTopuu U
POMBINICHHOCTH. KpyroBopor kuciopoaa B mpupoje. O30H — aJIOTPONHAsS MOIU(PUKAIUS
KHCIIOPOJaA.

TermmoBoit 3(h(}EeKT XUMUYECKOW pEaKIMH, TEPMOXMMHUYECKHE YpaBHEHUS, 3K30- U
SHAOTEPMHUUYECKHE peakuuu. TOmIMBO: yroiab M MeTaH. 3arpsi3HEHHE BO31yXa, YCHIICHHE
NapHUKOBOTO 3(dekTa, pazpylieHne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxoxaeHue Bogopoia B MPUPOJE,
(u3nUecKkre U XUMUYIECKUE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI Mory4deHust. KucIoTh u couu.

Mounsipabiii 00BEM ra3oB. Pacu€Thl Mo XMUMUYECKUM YPAaBHEHUSIM.

®dusnueckue cBoucTBa BOAbl. Boma kak pactBoputens. PactBopel. Hacklmennsie u
HEHACBIIICHHbIE PAcTBOpPbI. PacTBOpUMOCTh BeElIECTB B BOJe. MaccoBasi 10js BELIECTBA B
pactBope. XuMu4eckrue cBoMcTBa BOJbl. OcHOBaHUsS. PoJib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupofe. 3arps3HEHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauHeHuid. Oxcunpl. Kiaccupukanus OKCHIOB:
coneoOpa3yronire (OCHOBHBIC, KUCIOTHBIE, aM(OTEpHBIC) U HecoleoOpasyomue. HoMmeHnkmatypa
okcua0B. DU3nyeckne U XUMUYECKHE CBOMCTBA OKCUIOB. [lonyueHne okcruaos.



OcuoBanus. Kmaccudukaryst OCHOBaHWH: MIENOYM W HEPACTBOPHMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3nyecKue M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBaHM.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kuciot. @usndeckiue U XUMHYECKUE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. I[lomyyenue Kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUE CBOWMCTBa coseil. [lomyuenue
COJIEH.

['eneTnueckas CBSI3b MEXIy KJIACCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OTpeielieHUe CoJepKaHusl KUCIOopoia B BO3AyXe, MOIyUYeHHe, cooupaHue,
pacro3HaBaHUEe W H3YUYEHHE CBOMCTB KHUCIOPOJA, HAOIIOJCHUE B3aWMOJICHCTBUSA BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpallleHus ropeHus (Ioxkapa), 03HaAKOMIICHUE C
oOpa3iaMu OKCUJIOB M OIUCAHHE WX CBOWCTB, TOJydYeHUE, COOMpaHWE, PACIIO3HABAHUE U
U3y4YeHHE CBOMCTB BOAOpoJa (TOpeHHe), B3auMojelcTBUE Bojopoaa c¢ okcugom meau (1)
(BO3MOKHO HCIIOIB30BaHUE BUACOMATEPHUAIIOB), HAOMOIEHHE 00Pa3I[OB BEIIECTB KOJIUICCTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pacTBOPEHHUS! BEUIECTB C Pa3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIICHUE PACTBOPOB C OINPEAEIEHHONM MacCOBOM J0JIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIIEOBAHUE OOPA3I[OB HEOPTAHMUYECKUX BEIIECTB PA3IHYHBIX KJIACCOB,
HAOIO/ICHUE M3MEHEHUS OKPAaCKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOYell, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopomM cepHOW KHUCIOTBHI, KHCIOT C METaJulaMu,
peaKkiuil HeWTpaau3aluM, I[OJIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajuia IPyTuM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «Baxkuelimue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI».

IMepuoguveckuii 3axkoH u Ilepuoauyeckasi cucrema xumu4yeckux jiemenros /[, HU.
MenpeneeBa. CtpoeHne aToM0B. XMMHYECKasA CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuu

[lepBble TOMBITKM KIAcCUPUKALMU XUMHUYECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U HIEJIOYHO3EMEIbHBIE METAJUIbI, TaJOT€HbI, HHEPTHBIE Ta3bl).
DneMEeHTBI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepuonnueckunii 3akoH. Ilepuogumueckas cucrema XuMuU4yeckux »diaeMmeHToB J[. W
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuogHas ¢opmel [lepuonudeckoid cuUCTEMbI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3NUECKUd CMBICT
MOPSIIKOBOTO HOMEpPAa, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CocrtaB artoMHbIX szaep. M3orombl. Onextponbl. CrTpoeHue
ANEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonndyeckoil CUCTEMbI
J. W. MenaeneeBa. XapakKTEepUCTHKA XUMHUUYECKOTO »JJEMEHTA MO €ro IMOJOXEHUI0 B
[lepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOIAM.

3nauenue [lepuoguueckoro 3akona u Ileproguyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIS1 pa3BUTHS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbI U TpakIaHHH.

Xumuaeckas CBSI3b. KoBanentnas (nmomnsipHas u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATETBHOCTh XUMUUECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenp  okucieHus.  OKUCIUTENBHO-BOCCTAHOBUTENbHBIE  peakiuu. IIporecchbr
OKHCJICHUSI U BOCCTAaHOBJIEHUS. OKUCINUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OO0pa3lloB BEIIECTB METAUIOB M HEMETaJUIOB, B3aUMOJICHCTBUE THAPOKCHIA
[IMHKA C pacTBOpaMu KUCIOT M IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIuil (TOpEeHUE, pEakluu pPa3ioKeHUs, COCTUHEHUS).

Mescnpeomemnuie ceasu



Peanuzarust MeXnpeAMETHBIX CBA3EH MPU U3YYCHUH XUMHH B 8 KJIacCe OCYIIECTBISETCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TakKk U MOHATHI,
SIBJISIFOLIIUXCS] CACTEMHBIMHU JIJISL OT/CJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHUS: HAay4YHbIH (akT, THUIOTE3a, TEOPHs, 3aKOH,
aHaJIM3,  CHUHTE3,  KIacCUpUKAIUsi,  IMEePUOJUYHOCTh,  HAOIIOJIEHUE,  DKCIECPHMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, SJCKTPUUECKUN 3apsiji, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIWYHHBI, CIUHHUIBI U3MEPECHHS, KOCMOC, TUIAHETHI,
3BE351, CoHIIE.

Bbuomnorus: ¢porocunTe3, NbIXxaHue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpadbl, TOpPHbIE TMOPOJbI, IOJE3HbIC
HCKOIIaeMble, TOTUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius

[lepuonnueckuii 3akoH. Ilepumoamyeckas cucrema XuMHYecKux osiementoB [[. .
MenpeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBONCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IEPUOAOB, Kajus, KaJbLHUs U HX COCAUHEHUHW B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEHTOB B [lepronyueckoit cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XUMUYECKOH CBA3U. THUIBI KPUCTAIIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTANIMYECKOM PEMIETKH M BHJA XUMHYECKOU
CBSI3U.

Knaccudpukanus u HOMEHKIATYpa HEOPraHMYECKHX BEMICCTB. XHMHYECKHE CBOMCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, IeHeTHYeCcKas
CBSI3b HEOPTaHUYECKHUX BEIECTB.

Knaccudukanus XMMHUYECKHX peakuil Mo pa3Iu4HbIM MpHU3HaKaM (IO YHCITY U COCTaBY
YYacTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEIeHen
OKHUCJICHHS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO KaTanuzaTtopa). JK30- U
SHJOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue o cxopoctu xumudeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTEHHBIX M TE€TEpOTeHHBIX peakuusx. [lonsrue o
karanuse. llonsTue o0 xumuyeckoM paBHOBecHMH. @DakTOpbI, BIHSIONIME HA CKOPOCTh
XUMUYECKON PEaKIUU U TTOJIOKEHUE XUMUIECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHOM peakIuu. CocraBnenue ypaBHEHUH
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIX ~PEAKIMH C UCHOJIB30BAHUEM METOJA AJIEKTPOHHOIO
Oananca.

Teopus 37EKTPOJIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HEINEKTPOJauThl. KaTHoHBI,
QHUOHBL. MeXaHU3M JHMCCOLMAIMM BEIIECTB C PA3TUYHBIMA BHJIAMH XHMHYECKOW CBSI3HU.
Crenenp auccoruanuu. CUIbHBIEC U CIa0bIe AIEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YCIOBUS MPOTEKaHHUS pEaklii HOHHOTO OOMEHa, MOJHBIC U
COKpall€HHblE MOHHBIE ypaBHEHUs peakuuil. CBOWCTBA KHUCIOT, OCHOBAaHUW M COJIE B CBETE
NPEJICTABICHUNA 00 JICKTPOJIMTUYCCKOW auccornuanmu. KadecTBEHHbIE pPEaKIMM Ha HWOHBL
[TonsaTue o ruziponn3e comen.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJICHHE C MOJEIIAMH KPUCTALIMYECKUX PEIIETOK HEOPraHWMYECKUX BEIECTB —
METAIJIOB W HEMETauloB (rpaduTa © anmasa), CIOXKHBIX BEHIECTB (XJIOpHUAa HATPHS),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTM XHMHMUYECKOW pPEaKUHWHU OT BO3JEHUCTBHS Pa3IMYHBIX
(hakTOpoOB, WCCIIEIOBAaHUE JIIEKTPOIPOBOJHOCTA PACTBOPOB BEIIESCTB, MPOIECCa TUCCOIMAIIAN
KHUCJIOT, IIeio4Yel W cojeil (BO3MOXKHO HCIIOJNIb30BAHHE BUIEO MaTepuasoB), MPOBEACHUE
OTIBITOB, WLTIOCTPUPYIOIIUX TMPHU3HAKUA MPOTEKAHWS PEaKIUii MOHHOTO oOMeHa (oOpa3oBaHUe



ocajZika, BBIJCTICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakluidl (TOpeHHe, peakUuu pa3ioXKeHHs, COCIUHEHHS),
pacro3HaBaHWE HEOPraHMYECKUX BEIIECTB C IOMOUIbI0 KAUYeCTBEHHBIX DPEAaKLIWH Ha HOHBI,
pelIeHre YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (U3WYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHYecKHue CBOWCTBA Ha MpHUMepe Xjopa (B3aUMOJCHCTBHE C MeETalIaMH, HEMeTallJlaMH,
menoyamu).  Xnoposogopod. ConsiHas KHCIOTa, XHMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMmeHenue. JlelicTBre XJopa U XJIOpOBOAOPOIa Ha OPTaHM3M uesioBeka. BaxHeiiue Xmopuasl
¥ UX HaXO0XJICHUE B IIPUPO/IE.

OO6mas xapakTepucThKa 3JeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble creneHn okucieHus. CtpoeHne M (pu3MyecKhe CBOWMCTBA MPOCTBIX BEUIECTB —
KHUCJIOPOJIa U Cepbl. AJUIOTPONHbIE MOIUGUKALIUKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHHE, (U3NYECKHEe M XUMUYEeCKHe CBOMCTBA. OKCHIBI Cephl Kak
MPECTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHYECKHE CBONCTBA
(oOmme Kak TMpencTaBUTENsl Kiacca KUCIOT M crneuupuyeckue). XUMHUYECKHE pEaKIHH,
JeKallie B OCHOBE MPOMBIIUIEHHOTO croco0a MOoJdy4YeHUs cepHoil KucioTel. [Ipumenenue
cepHoi KUCIOTHl. COJHM CEPHOM KUCIIOTHI, KaUeCTBEHHAs peakuus Ha cynbhaT-uoH. Haxoxnenue
ceppl U e€ coelMHEHUWH B TMpHUpoAe. XHUMHUECKOE 3arpsA3HEHHE OKpYXKallleh cpembl
COCIMHEHUSIMH Cepbl (KHCIOTHBIC TOXKAM, 3arps3HEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
IpeIOTBPALICHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHble CTETNEHM OKHUCIEHHUsA. A30T, paclpocTpaHeHHe B Tpupone, Qusuveckue u
XHUMHYecKHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUaK, ero Gpu3n4eckue U XUMHYECKHUe
CBOICTBa, mony4yeHue u npumeHeHne. Comu aMMOHHUS, UX (PU3HUECKHUE U XUMHUYECKHE CBOWCTBA,
npumeHenne. KadecTBeHHast peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ IMOJydeHHE,
¢u3nueckue W XUMHUYECKHE CBOMCTBa (00IIME Kak WpENCTaBUTENs Kiacca KHCIOT U
cneuuduyeckue). Vcnonp3oBaHWe HHUTPATOB M COJIEH aMMOHHS B KadyeCTBE MHHEPAJIHHBIX
ynoopenuii. XUMHUYECKOE 3arps3HEHHUE OKPYXKAIOMIeH cpebl COSUHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI M BOAOEMOB). Docdop, amoTporHble MOIUGBUKAIIH
dbochopa, dusnveckne u xumudeckue cpoicta. Oxcun docdopa (V) u pochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, moiydeHue. Vcmonp3oBanue ¢ochaToB B KadecTBe
MUHEPATBHBIX YI00OPEHHIA.

OOmas xapaxkrepuctuka 371eMeHTOB [VA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIe CTETIEHU OKHUCIICHHUS. YTIEepo/l, alUIOTPOIHbIE MOAU(DUKAIINK, PACIPOCTPAHEHHUE B
npupoze, pusnueckue u XuMUIeckue cBoicta. Axcopomms. Kpyropopot yriepoaa B mpupoe.
Oxkcupsl yraeposaa, ux (pU3nYecKkue U XUMUYECKHe CBOWCTBA, ICWCTBUE HA JKUBBIE OPTaHU3MBI,
NOJlyYE€HUE U MPUMEHEHHE. DKOJOTHYECKUE MPOOJIEMBl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUIOTE3a TNI00aTbHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3QeKT. YronbHas KHcIoTa U eé
conM, WX (pU3MUECKHEe M XUMHYECKHE CBOMCTBA, MOJy4YeHHE U TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. lcmonp3oBanume kapOOHaToB B OBITY, MEIUIIMHE,
IPOMBIIIJICHHOCTH U CEIILCKOM XO35HCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKUX BELIECTBaX KaK O COCOUHEHHSIX yriepoja
(MeraH, 9TaH, STWUJIEH, AalETWIEH, 3TaHOJ, IJMLEPHUH, YKCycHas Kuciora). IlpuponHbie
UCTOYHUKHU YIJIEBOAOPOJOB (Yrojb, MPHUPOMAHBIM Ta3, HedTh), MPOAYKTHI UX NepepaboTKu
(OeH3uH), UX poJib B OBITY M MPOMBINUIEHHOCTH. [IOHATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepuallbHOE E€IMHCTBO
OpPTraHUYECKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOMCTBa, MOJIy4YeHHE U TMPUMEHEHHE.
CoenuHenuss kKpemHusi B mpupoje. OOmmue mpencrtaBieHuss o0 okcune kpemaus (IV) u



KpeMHHEeBOM kuciore. CUIMKaThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelimue
CTpOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIeMEHT, OeToH, xene300eToH. I[Ipobiembl
0€30IMaCHOTO MCIIOIH30BAHUS CTPOUTEIHHBIX MATEPHAIIOB B TIOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHE 00pa3lloB HEOPTraHUYECKHX BEIIECTB, CBOMCTB COJITHOM KHCJIOTHI, MIPOBEICHUE
KayeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxkaromue (GU3MYECKUe U XUMUYECKHE CBOWCTBA TaJOT€HOB M UX COCIUHEHUH (BO3MOXKHO
UCIIONIb30BaHUE BHUAECOMATEPUAIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOT€HUIOB),
O3HAaKOMJIEHHE C oOpa3mamMu cepbl M €€ COEIUHEHUAMH (BO3MOXKHO UCIOJIb30BAaHUE
BUJICOMaTepHalioB), HaOmIOJeHHe TMpolecca OOyriMBaHUs  caxapa TMOJI  JEWCTBHEM
KOHIICHTPUPOBAHHON CEPHOM KUCJIOTHI, M3yUYeHUE XUMHUYECKUX CBOWMCTB pa30aBICHHON CEepHOU
KHUCJIOTHI, TIPOBEJCHUE KAaueCTBEHHOM peakiuu Ha cyibpaT-WOH W HaAONIOJIeHHEe MpH3HaKa eé
POTEKaHUs, 0O3HAKOMJICHHE ¢ (PM3MYEeCKMMH CBOWCTBaMHU a30Ta, ¢ocdopa M MX COSAMHCHUU
(BO3MOXHO MCTIOJIb30BaHUE BHIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX M (hOCHOPHBIX yIOOPECHHH,
MOJTlydeHue, CcoOMpaHue, pacro3HaBaHUE W HW3YYCHHE CBOHCTB aMMHaKa, IPOBEICHUE
KayeCTBEHHBIX peakuuid Ha HMOH aMMOHUA U ¢ocdarT-uOH U U3yUYeHHE NPU3HAKOB HX
IPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJICOMATEPHANIOB), M3yUEHUE MOJENed KPHUCTANIMYECKUX PEeHIEToK anMmasa,
rpadura, ¢yuepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOlIMU PACTBOPEHHBIX BEIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTUBOrasa, MojdydeHue, cooupaHue, pacrio3HaBaHue
U U3yYCHHE CBOWCTB YTJIEKHCIIOTO rasa, MPOBEICHUEC KAYeCTBEHHBIX PEaKkIUi Ha KapOOHAT U
CHWJIMKAT-MOHbl M UW3Y4YEHUE IMPU3HAKOB HX MPOTEKAHUs, O3HAKOMJIEHHWE C NPOAYKUIHUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/1ad no TeMe «Baxueiiue
HEMETAaJUIbl U UX COCTUHEHUSD).

MeTa/uibl 1 UX COeIMHEHUS

OOmiass xapakTepUCTHKAa XHMHYECKHUX DJJIEMEHTOB — META/NIOB Ha OCHOBaHHMHM HX
nonoxxeHus B [lepronnueckoit cucreMe Xxumuyeckux aemMeHToB 1. . Menaeneesa u ctpoeHust
atomoB. CTpoeHHe MeTauioB. MeTrauMueckass CBs3b M METAUIMYECKas KpUCTAJUIMYeCcKas
pemérka. DJIEKTPOXUMHUYECKUN PsAJl HANpsDKEHUH MeTauioB. DU3WYECKHME W XUMHYCCKHE
cBoiicTBa MeTayyioB. OO1ue crnocoObl moxydeHus: MeTasioB. [loHATHE O KOPPO3UM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOppo3uu. CIuiaBbl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenoynble MeTauIbL: TTONOKEHUE B [lepronueckoi cucTeMe XUMUYECKUX 3JEMEHTOB /1.
N. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXAEHUE B Npupoje. Puznueckue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U THAPOKCUIBI HATpUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[[lenoyHo3emMeNpHBIE METAUIbl MarHuii W KajdbLUi: moJioxkeHne B Ilepuoamueckoit
cucteMe xumudeckux sneMeHToB [[. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxOXKJIEHUE B
npupojae. PU3NYECKUe U XMMHYECKHE CBOMCTBA MarHusl U Kaiblus. BakHelme coeauHEHUs
KaJbIus (OKCUI, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnyeckoil cucrteme Xxumudeckux anemeHroB [ .
MeneneeBa, CTpOEHHE aTOMa, HaXOXKJAE€HHE B npupoae. Ouznyeckre 1 XMMHUYECKUE CBOWCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMIHHS.

Keneszo: mnonoxenue B Ilepmonnueckoid cucreme XUMHYECKuUX d3yeMmeHToB J[. U.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJ€HHUE B Tpupoje. Ouznyeckre U XUMMHUYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U comm xkenesa (II) m xemeza (II), mx cocraB, cBolcTBa M
MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMy METalIOB W CIUIaBOB, WX (U3MYECKUMHU CBOMCTBAMH,
U3y4YEeHHUE PE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO HCIIONb30BaHHE BUACOMATEPUAJIOB),
0COOEHHOCTEN B3aMMOJECHCTBUS OKCUA KaJIbIUs U HATPUS C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE



BUJICOMaTEpHUAIIOB), MCCIEIOBAHUE CBOWCTB >KECTKOW BOJBI, IpOIlECCA TOPEHMs Kele3a B
KUcIoposie  (BO3MOXKHO — MCIIOJNIb30BaHHE  BUICOMATEpPHaNioB), TMPU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX pPEaklMii Ha MOHBI: MarHus, Kajblvs, alIOMUHUS, [IMHKa, xene3a (I1) u xenesa
(IIT), memau (I1), HaGmroACHUE W OMUCAHUE MPOIICCCOB OKpAIIMBaHUS IJIAMEHU MOHAMH HATpHS,
KU M Kbl (BO3MOXXKHO HCIIOJIb30BaHUE BUICOMATEPHAJIOB), HCCIeI0BaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCHJA aJTFOMUHUS U THUIPOKCUA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelme MeTaibl U UX COCTUHEHUSD.

XuMHS U OKPYKAOIIasA cpeaa

BemiecTBa n MaTepuainsl B IOBCEIHEBHOM KM3HU 4esioBeKa. be3omacHoe Mcnonb3oBaHue
BEIIECTB M XUMHUYECKMX peakuuil B ObITy. I[lepBas moMomp Npu XUMHUYECKUX OXOrax u
OTpaBJICHUSIX.

XUMUYECKOe 3arps3HeHHE OKPYXKarollel cpesl (MpeaenbHas TOMyCcTUMasi KOHLIEHTPALUs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHUN 3KOJIOTHIECKIX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3loB MaTepUaIoB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJIMMEPHBIE MAaTEPHAJIbI).

Meosricnpeomemmnwie ceazu

Peanuzarust MeXnpeAMETHBIX CBA3€H MPHU U3YYCHUH XUMHH B 9 Kiacce OCyIIECTBISETCS
yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX TOHATUH, Tak U MOHATHIA,
SIBJISTFOLIIMXCS] CACTEMHBIMHU JIJISL OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4YHbIH (akT, THUIOTE3a, 3aKOH, TEOpHs,
aHanmu3,  CHHTEe3,  Kiaccu(uKauusi,  TMEePUOAMYHOCTh,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIeJIMPOBaHUE, U3MEPEHUE, MOIEIb, IBJICHHE, TAPHUKOBBIN 2P PEKT, TEXHOIOTHUSI, MAaTEPUAIIBI.

®dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHWJI, HN30TOIbI,
PaauMOAaKTUBHOCTh, MOJIEKYJIAa, JJIEKTPUYECKUH 3apsil, MPOBOAHUKH, MOJYIPOBOJHHUKH,
TMBJICKTPUKHY, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEUIeCTBa, Ias,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MYecKue BeIMYUHBI,
€MHUILIBI U3MEPEHHUS, KOCMUUECKOE IPOCTPAHCTBO, IJIaHETHI, 3BE3/1bl, CONHIIE.

buonorus: ¢ortocunTes, npixanue, 6uocdepa, sKocucTeMa, MUHEpAIbHBIE YIOOpEHHS,
MHUKPOAJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpadbl, TOpPHbIE TMOPOJbI, IOJE3HbIC
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIET0 OOpa30BaHUS
JOCTUTAIOTCS B X0JIe O0YUYCHHSI XHMHH B €JIMHCTBE YICOHON U BOCIIUTATEILHOM JIEATEIPHOCTH B
COOTBETCTBUU c TpagUIHOHHBIMH POCCHUICKUMH COITMOKYJIBTYPHBIMH u
JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMH, TPUHATBIMA B OOIISCTBE MNpaBUIAMH H HOPMaMHU
MOBEJICHUS M CIIOCOOCTBYIOT TIpOIlECCaM CaMOIO3HAHUS, CAMOPA3BUTHS W COIHAIU3AINN
oOyyJaronuxcs.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM TO3UTHBHBIX IICHHOCTHBIX OPHEHTALMHA W PACHIMPEHUE OIbBITA JIEATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTprMoTN4eCcKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIIICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJICJIUIO, TIOHMMAaHHUs 3HAYCHUS XHUMHUYCCKOH HAyKHM B JKM3HH COBPEMEHHOrO OOIINeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MH(pOpPMAIUEH O MEePEOBBIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBOH M OTEYCCTBCHHOW XHWMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTpPOWCTBE
MUpa 1 00IIeCTBa;

2) rpaJaaHCKOr0 BOCIIUTAHMS:

NPEJICTABICHUS O COIMAIBHBIX HOpMax M MPaBWIAX MEXIHMYHOCTHBIX OTHOIICHHUU B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMIICTCHTHOCTH B 00IIIECTBEHHO TIOJIC3HOM,
y4eOHOMCCIIEIOBATEIBCKOM, TBOPYECKOM ¥ JPYTrUX BHJAAX JEATCIBHOCTH, TOTOBHOCTH K
pa3HOO0OPa3HOM COBMECTHOU JIEATCIILHOCTH MPH BHIMOJIHCHHH YYeOHBIX, TTO3HABATEIbHBIX 33134,
BBITIOJTHCHAH XHUMHYECKUX OSKCIICPUMEHTOB, CO3JaHHH YYEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOINM B IPOIECcCe ITOM y4eOHOW ICSATEIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE W TIOCTYNKM CBOMX TOBAPHUIICH C MO3WIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIICJCTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMUS:

MHUPOBO33PEHYCCKUE  TPEJCTABICHHS O  BEIMIECTBE W  XMMHYECKOH  PEaKIlHH,
COOTBETCTBYIOIIIUC COBPEMCHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABJISIONIAE OCHOBY JIJIS
NMOHMMAaHUs  CYIN[HOCTH HAyYHOW KapTHHBI MHpa, IPEJICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIBI, B3AMMOCBS3SIX YEIOBEKA C MPUPOTHOU CPEIOi, O pOJin
XUMHH B IO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HAIPABJIICHHBIC HA MOJIYYCHHE HOBBIX 3HAHUU TI0 XUMHH,
HEOOXOUMBIC JIII OOBSCHEHUS HAONIOMaeMbIX MPOIECCOB M SBJICHHMA, ITO3HABATEIbHOM,
UHOOPMAIMOHHOM M YUTATCIIBCKON KYJIbTYPhI, B TOM YHCJIEC HaBBIKOB CAMOCTOSITCIIBHONW pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATYpPOH, NOCTYIMHBIMH TEXHHYCCKUMH CPEICTBAMU
WH(POPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHUI0, TIPOSKTHOW W HMCCIEAOBATEIHCKON JEATEIIEHOCTH, K OCO3HAHHOMY BBLIOOpY
HAIPABJICHHOCTH U YPOBHS O0YUYCHHS B TajbHCHIIEM;

4) popmMupoBaHUS KYJBTYPHI 310POBbSI:

OCO3HAHHE IICHHOCTH JKHM3HH, OTBETCTBCHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTAaHOBKHM Ha 3JIOpPOBBIM 00pa3 >KW3HH, OCO3HAHUE IMOCIEACTBHA W HENPHUSITHE BPEIHBIX
IPHUBBIYCK (YHMOTPEOJICHUST alIKOTOJIsl, HAPKOTHKOB, KYPCHHs), HEOOXOAMMOCTH COOJIIOICHUS
npaBu OC30IAaCHOCTH IPH OOpaIlleHUH ¢ XMMHYCCKHMHU BEIICCTBAMHU B OBITY M pPEaIbHOM
JKU3HU;

5) TpynoBoro BocnuTaHus:

UHTEpEC K MPAKTHUECCKOMY HU3YyYEHHI0 MPOGECCHil U TpyJa Pa3IMdyHOro poja, YBaXKEHHE K
TPyLy H pe3yibTaTaM TPYIOBOW JEATETLHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMCHEHUS



NpEeJAMETHBIX 3HAHUW 1O XHMMHH, OCO3HAHHBIM BBHIOOp WHAMBUIYAIBHOW TpPAaeKTOPUU
NPOAODKEHHUS 00pa3oBaHUs C Y4YETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHHU,
OOIIECTBCHHBIX MHTEPECOB M TOTPEOHOCTEH, yCHEenrHONH MpohecCHOHATLHOW NeITeIbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUN, TOTOBHOCTH a/IalITUPOBATHCS B IPO(ECCUOHATILHON Cpelie;

6) 3K0JI0TrMYEeCKOT0 BOCTTUTAHUS

9KOJIOTHUYECKHU 1eJ1IecO00pa3HOe OTHOIICHHUE K MPUPOJIe KaK MCTOYHUKY JKHU3HU Ha 3emIe,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAHHE LEHHOCTH 3/JI0pPOBOTO M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHMYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS MPaBUII 0€301TaCHOTO TTOBEACHUS P paboTe C BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0POBbIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TMPUMEHSATHh 3HAHMS, MOJy4YaeMble MPU HU3YUYCHUU XUMHH, Ul PEIICHHS
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, ISl OBBIIICHHS YPOBHS 3KOJIOTHUECKOU
KYJBTYPBbI, OCO3HAHUS TJIOOATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM M IMyTeH WX peIleHus
MOCPEJICTBOM METOJOB XMUMHH, IKOJIOTMYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
II0O3HABATEJILHOM, KOMMYHUKATUBHOM U COLMAIILHON IIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MmeranpenMeTHBIX pPe3yJbTATOB BBLICISIOT 3HAYUMBIC IS (OPMUPOBAHHS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUNOTe3a, (aKT, CHCTEMa,
MIPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIC HUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUI M3 ATHX MPeIMeToB (OPMUPOBATH MPEAICTABICHHUE O
IIEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpPCAIbHBIC YUeOHBIC NEHCTBUs (TIO3HABATEILHBIC,
KOMMYHHUKAaTHBHbBIC, PETYJATHBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM A TETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

basoBble Jlornyeckue a1eiicTBUA:

YMEHHUS MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHU NP OCBOCHUM 3HAHUM:
pacKpbIBaTb CMBICT XUMHUYECKMX TOHATHH  (BBIACHATH MX XapakTEpHbIE MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C APYTUMU MOHATUSAMHU), UCIOIH30BaTh MOHATHUS U1 OOBACHEHUS
OTIIENbHBIX (DAKTOB W SIBICHWI, BBIOMPATH OCHOBAHUS W KPUTEPHH JUIS KIACCU(DUKAIUN
XUMUYECKHUX BEUIECTB U XUMUYECKHUX PEAKIUM, YCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H
MEXIy 00BEKTaMH U3y4EHHUs], CTPOUTH JJOTUYECKHUE PACCYy ACHUS (MHAYKTUBHBIC, I€TyKTUBHBIC,
M0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUYCHUS;

yMEHHUE MPUMEHSATh B IMPOIECCE MO3HAHUS MOHATUSA (IIPEAMETHBICE U METANPEAMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, MPeoOpa3oBBIBATH MIMPOKO
NpPUMEHSIEMbIE B XUMHUHM MOJCIIbHBIC MPE/ICTABICHUS — XUMUYECKHUIM 3HaK (CUMBOJI AJIEMEHTA),
XuMHueckass ¢opMyla W ypaBHEHHE XUMHUYECKOW  peakuuu — TpU  pelIeHUU
y4eOHO-TIO3HABATENBHBIX 3a/lady, C Y4E€TOM JTHX MOJEIbHBIX MPEACTABICHUN BBISBISATh U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBCHHBIE CBSI3H U
IMPOTUBOPEYMS B U3YUAEMBIX MTPOLIECCAX U SBJICHUSX.

ba3oBble ucciienoBarejbCKue 1eHCTBUS:

YMEHHE MCIOJIb30BaTh MOCTABJICHHBIE BOMNPOCHI B KAU€CTBE MHCTPYMEHTa IO3HAHMS, a
TaKkK€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIMOTE3bl IO MPOBEPKE TMPABHIBLHOCTU
BBICKA3bIBAEMBIX CYXKICHUII;

NpPUOOpPETEHUE OIBITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEACHHUIO YUECHUYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0OM MpoIlecca, CaMOCTOATEIbLHO MPOTHO3UPOBATH €r0
pe3ynbTat, (GOpMYyJIUPOBATh OOOOIICHHS M BBIBOJLI 1O PE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIETOBAHMsI, COCTABIIATh OTUET O MPOeNaHHOM paboTe.

Paborta ¢ unopmanmeii:

yMEHHE BBIOMPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIUIO PA3TUYHBIX BUAOB
U (GOpM TIPEICTABICHHUS, TIOTyYaeMy0 U3 Pa3HBIX HCTOYHUKOB (HAYyYHO-TIOMYJISIPHAS TUTEpaTypa



XUMHUYECKOTO COJCPKAHUsSA, CIPaBOYHBIC IMOCOOMs, pecypchl MHTepHeTa), KPUTUYCCKH
OILICHUBATh MPOTHBOPCUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHSATh Pa3IUUHbIC METO/IbI U 3aIPOCHI TIPU MOUCKE U 0TOOpe HHbOPMAIIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISl BBITOJHEHHS YUYECOHBIX U MMO3HABATEIbHBIX 33124
OTIpeCIEHHOTO THTIA, nproOpeTeHue OTIBITa B obnactu UCTIOJTb30BaHUS
UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBJAQJCHUE  KYyJbTYpOH  aKTUBHOTO
UCTIOJIb30BaHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM, CaMOCTOSTECIILHO BBIOMPATh ONTHMAIbHYIO
dbopmy mpencTaBiIeHHS WHPOPMAIMKM M WIUTIOCTPUPOBATH pEIlaecMble 3aJa4l HECIOKHBIMU
CXeMaMH, AruarpaMMamMHu, ApyrumMu GopMamu rpadukid U X KOMOMHAIIUSIMH,

YMEHHE HCIOIb30BaTh W aHAIM3UPOBATH B Mpollecce YYeOHOH W WCCIEeNOBATEIbCKOU
JESITeIbHOCTH HH(GOPMAIIHIO O BIMSHUHM MPOMBIIUICHHOCTH, CEIBCKOTO X03HCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIoIIeH TPUPOIHON CPEJIbI.

KoMMyHHKaTHBHbIE YHUBePCaJbHbIE YUeOHbIE el CTBHA:

YMEHHUsSl 3aJaBaTh BONPOCH (B Xoie nauasora W (WIM) JAUCKYCCHU) TIO CYIIECTBY
oOcyxmaeMoii TeMbl, (HOPMYJUPOBATh CBOM MPEJIOKEHUS OTHOCHUTEILHO BBIOJHCHUS
NPeNIOKEHHOH 3a/1a4H;

YMEHUS TPEACTABIISTh MOJYUYCHHBIC PE3yJIbTaThl T03HABATEIBHOM e TEILHOCTH B YCTHBIX
¥ THACHBMEHHBIX TEKCTaxX; JeJIaTh MPE3CHTALUIO0 PE3yJIbTaTOB BBIMOJHEHHUS XHUMHYECKOTO
JKCIEpUMEHTa (J1a00paTOPHOIO OIBITA, JAa0OPATOPHOH pPAaOOTHI IO HMCCJICAOBAHHIO CBOKMCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUS Yy4eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMU B COBMECTHOMW MMO3HABATEIbHON U
UCCIICIOBATEIILCKOW JICATEIIBHOCTH TIPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE yu&Ta
OOIIMX WHTEPECOB M COTJIACOBaHHs MO3MIUN (0O0CYXIeHHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBD», KOOPIAWHAIIMS COBMECTHBIX JICHCTBHM, ONpPEeICHHEe KPUTEPHEB TI0 OICHKE KauyecTBa
BBITIOJTHCHHON paOOTHI U IPYTHE).

PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eHCTBHS:

YMEHHE CAMOCTOSTEILHO ONMPENEISITh EeNU ACSITeIbHOCTH, TIAHHPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TIPU HEOOXOJMMOCTH KOPPEKTUPOBATh CBOK JICATEIBHOCTH, BBIOMPATH
HanmbOonee HS(PQPEKTUBHBIE CHOCOOBI pEHICHHS Y4YeOHBIX W TO3HABATENBHBIX  3ajad,
CaMOCTOSITEIIbHO COCTABJIATh WM KOPPEKTHPOBATH TPEIOKEHHBIH aNrOpUTM JCUCTBUHA TpU
BBITTOJIHCHUH 3aJaHUN ¢ y4ETOM TMOJIyUYCHHS HOBBIX 3HaHMUA 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJibTaTa 3asBJICHHOU IIENH,
YMEHHUE MCI0JIb30BaTh U aHATHU3UPOBATh KOHTEKCTHI, IPe/IaraéMble B YCJIOBUH 3a/IaHU.

MNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pPE3yJbTATOB IO OCBOCHHUIO O0S3aTEIHHOIO COACPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHONW pabodell MporpaMMoOM, BBIICISIFOT: OCBOCHHBIC
O0y4aromUMHUCS HAy4yHbIC 3HAHWSA, YMEHHS M CIIOCOOBI JEHCTBHMA, CHEHU(PHUCCKUE s
NpeMETHOW 00JIacTH «XUMHUS», BHIBl NEATCIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIPETALNH, TPEOOPA3OBAHUIO U TIPUMCHECHHUIO B PA3JIUUHBIX YICOHBIX U HOBBIX CHTYAIIHsX.

K xoniy oOydeHus B 8 KJiacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH Y OOYJAIOIINXCSI YMEHUH:

® PACKpBIBATh CMBIC OCHOBHBIX XMMHYECKHX MOHSATHI: aTOM, MOJIEKYJa, XUMUYCCKHUI

9JIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs W
HEOJTHOPOJIHASI), BAJICHTHOCTh, OTHOCHTCIIbHAS aTOMHAs W MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBasl JOJii XHUMHUYCCKOTO
JJICMEHTa B COCIUHCHHH, MOJISPHBI O0BEM, OKCHJ, KHCIIOTa, OCHOBAaHHE, COJb,
AJIEKTPOOTPHIIATEIIBHOCTD, CTEIICHh OKUCIICHUS, XUMHUECKas PeaKIus, Kiaccuduraus
PEaKIHii: peakiui COCAMHEHUS, PEAKIIUU PA3IOKEHHISI, PEAKI[HH 3aMCIICHHS, PECaKIHH
oOMeHa, 9K30- ¥ SHJOTEPMUYCCKHE PEAKIIMH, TEIUIOBON 3P (PEKT peakilnu, SApo aToMa,
JIEKTPOHHBIA CJIOM aToMa, aToMHasi opOWTaab, paAuyC aToMa, XMMHUYECKas CBS3b,



NOJIIpHAsl M HEIOJIApHasi KOBAJIEHTHAs CBS3b, MOHHASI CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBasi A0S BellecTBa (MPOIEHTHAs KOHIIEHTPAIlUs1) B pacTBOPE;

® JUUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKUX IOHATUA W MPUMEHATH 3TU
MOHSITHUS TIPU OMMCAHUH BEIIECTB M MX MPEBPAICHUH;

® CIOJIb30BaTh XUMHYECKYIO CHUMBOJIMKY Ul COCTaBlieHUSI (OpMyJl BEUIECTB H
YPaBHEHUN XUMUUYECKUX PEAKITU;

® ONpeleNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COCIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kjlaccy COEOUHEHHM 1o QopMmyiaMm, BHJI XHMHYECKOH CBS3U
(koBaJleHTHas ¥ MOHHAs) B HEOPTaHMYECKUX COCTUHEHHUSIX;

e packpsiBath cMbica Ilepuognueckoro 3akona JI. M. MenneneeBa: AeMOHCTpUPOBAThH
MOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XUMHUYECKHUX 3JEMEHTOB OT HX
nojoxkeHuss B Ilepumonmyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEILECTB,
MIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YU€HHUs, 3aKOHa ABOTaipo;

® ONUCHIBATh U XapakTepu3oBaTh TaOnuuHyro ¢opmy Ilepuonnyeckoil cucteMsl
XUMHYECKHX JJIEMEHTOB: pPa3jinyaTh MOHATUS «TJaBHas moArpynmna (A-rpynma)» u
«moboyHas moarpynmna (b-rpymnma)», manble ¥ OONBIINE TEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpble UMetoTcs B Tabnuue «lleprognueckas cuctemMa XUMHYECKHX
snemenToB J[. M. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB W 3apsii sAapa, oOIIee 4YHUCIO 3JIEKTPOHOB H
pacripeielIeHue UX 10 3JIEKTPOHHBIM CII0SIM);

e Iaccu(UIMPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY
dbdexry);

® XapakTepus3oBaTh (OMHUCHIBaTH) OOIME XWMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, MOATBEP)KJas ONUCAHWE [pPUMEpPaMU  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKHUX PEAKIINIA;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUECKUX MPEBPALICHUN B PA3TUUHBIX YCIOBUSAX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMeHTa 1Mo (popMyJie COeTUHEHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI IO YPABHEHNIO XUMHUYECKON PEaKIIH;

® [PUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON JEATENIbHOCTH — aHalIW3 U CUHTE3,

CpaBHEHHE,  OO0OOINCHWE,  CHUCTEeMATHU3alMI0,  KIACCU(PUKAIMIO,  BBISIBICHUC
NPUYMHHO-CJIECTBEHHBIX CBSI3€H — JUIS M3YyYEHHUS CBOMCTB BCIIECTB M XHMHUYCCKUX
peaKHHﬁ, CCTeCTBCHHO-Hay‘-IHBIC METOAbI IIO3HAHUA — Ha6JHOI[eHI/Ie, I/I3MepeHI/Ie,

MOJIETTMPOBAHUE, SKCTIEPUMEHT (PeanbHBIi U MBICICHHBIN);

e cleloBaTh MpaBUjaM TOJIb30BAaHUSA XHUMHUYECKOM TOCyAod H  J1abOopaTOPHBIM
0o0opy/Zi0BaHHEM, a TaKXkKe IMpaBWIaM OOpalleHUs] C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMHU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOAOpOAA M KHCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MAaCCOBOM J0JIEN pacTBOPEHHOTO BEILIECTBA, IUIAHUPOBATH
Y MPOBOJIUTh XMMUYECKUE SKCIIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIBIO HHIUKATOPOB (JTakMyC, peHOIPTaenH, METUIIOPAHX U APYyTHE).

K koHiy obydenust B 9 kiaacce mpeIMeTHbIe pe3ybTaTbl Ha 0a30BOM YpOBHE JIOJKHBI

OTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUH:

® PACKPBIBaTh CMBIC OCHOBHBIX XMMHYECKUX MMOHSATHUN: XUMHUYECKUN DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IPOCTOE BELIECTBO, CIIOAKHOE BEUIECTBO, BAJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJIEHHUS, XUMHUUYECKas PEaKius, XUMUYECKas
CBSI3b, TEIIOBOM 3P EKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, ANEKTPOIUTHI,



HERJIEKTPOJIUTHI, DJIEKTPOJIUTHUYECKAs JUCCOLMAIUS, pEaklUud HMOHHOIrO OOMEHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIe pEaKIIUH,
OKHUCJINTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKHUCIUTENb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTh, XUMHUYECKas CBs3b
(KoBaJIeHTHasi, WOHHAas, MeETaJNIM4yecKas), KpUCTAIUIMYECKas peIETKa, KOppo3us
METaJUIOB, CIUIaBBl, CKOPOCTb XUMHYECKOM peaKkluH, IMpPeAeNbHO JOIyCTUMAas
koHuenTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMUMHUYECKHMX MOHATUH M NPUMEHSTH 3TU
MOHSTHS ITPU ONIMCAHUM BELLIECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XUMHUYECKYIO0 CHUMBOJHUKY Ui COCTaBlIeHUs (OpMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

ONpENENATh BAJICHTHOCTh U CTENEHb OKHUCJIEHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJlaccy COelIMHEHHH Mo (opmyisiaMm, BHJI XMMHUYECKOH CBS3U (KOBaJeHTHAas, MOHHAs,
METaJIJIMYecKasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOU
dopmyre, xapakTep cpelbl B BOAHBIX PAacCTBOpPaxX HEOPraHWYECKUX COEIMHEHWUH, THUI
KPUCTAIITMYECKON pEeIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbicha Ilepuognyeckoro 3akona J[. 1. MenaeneeBa u 1€EMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONMHCHIBATh U XapaKTepu3oBaTh TabimuHyio (opmy Ileprogmueckoit
CHUCTEMBl XHMMHYECKHUX DJIEMEHTOB: pa3jiMyaTh IMOHATUSA «IJIABHAs MOATPYIIa
(A-rpymma)» u «nobouyHass moxarpymma (b-rpynma)», Manble u OGOJbIINME TEPHOIDI,
COOTHOCUTh O00O3HAuYEHUS, KOTOpbIE MMEIOTCSI B MEpPHUOJUYECKOW Tabnuie, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsij sapa, o0IIee YUCIO IEKTPOHOB U paclpeesIeHue UX IO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OILIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B MpeAeNax MajbIX MEPUOAOB M TJIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHMYECKHE BEIeCTBA, XUMUYECKHE
peakuuu (IO YMCIy M COCTaBy YYacTBYIOIIMX B PEAKLUHU BELIECTB, 10 TEIUIOBOMY
3¢ (dexTy, 10 UBMEHEHUIO CTENEHEN OKHUCICHHSI XUMUYECKUX JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME U CHENU(PUUECKHMEe XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKAAsl ONMCAHUE PUMEPAMU MOJIEKYJIPHBIX U
VMOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUM;

COCTaBJISITh YPABHEHUSI SJIEKTPOJIUTUUECKONW JUCCOLMAIIMN KUCIIOT, IIEJI0YEe U COeH,
MOJIHBIE U COKpALIEHHbIE YPAaBHEHUS pPEeaKIMii HOHHOIO OOMEHa, ypaBHEHUS peaKlUid,
MNOJATBEPXKJAIOLINX CYIIECTBOBAHME TI€HETUYECKOM CBA3M MEXAYy BEIEeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca STHX peakluii;

IPOrHO3MPOBAaTh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHMS, BO3MOXXHOCTU
IIPOTEKAHUSI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHBIX YCIOBHUSAX;

BBIUHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MaccChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA 1Mo (hopMysie COeTUHEHHs, MaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpE, MPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOW PEaKUU;

coOnroAarh TMpaBWia [OJNb30BAaHUS XMMHUYECKOM MOCYyIoM U J1abopaTOpHBIM
00OpyIOBaHHEM, a TaKKe IpaBHUia OOpAIlEHUs C BEUIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMHU TIO BBIIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
¥ cOOMpaHHUIO Ira3000pa3HbIX BEIIECTB (aMMHUaKa U yIIIEKHCIIOro rasa);

IIPOBOANTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB!
pacro3HaBaTh ONBITHBIM MyTEM XJIOPHIA-, OpOMHUI-, MOAUI-, KapOoHaT-, docdart-,



CWIHKAT-, Cylb(}ar-, THIPOKCHI-UOHBI, KATUOHBI aMMOHHS ¥ HOHBI HW3yYEHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;
NPUMEHATh OCHOBHBIE ONEpAIMU MBICITUTENFHON NeATEeIbHOCTH — aHalUu3 U CHUHTE3,
cpaBHEHHE, 0000IIEHNEe, CHUCTEMATH3aIlMI0, BBISBICHUE NPUINHHO-CIIEICTBEHHBIX
CBsI3e — Ui W3Y4YEHUs CBOMCTB BEIIECTB M  XMMHYECKUX  PEaKIHi,
€CTECTBCHHO-HAyYHbIE  METOJbI  TO3HaHWS  —  HAONIOJICHWE,  HW3MEpPEHHE,
MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEeasIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUNIACC
KoJsm4yecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3ieioB U TeM Konrpoasmsie | TIpakTideckue (uudposBbie)
n/m | MporpamMmabl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeI
Pasznea 1. IlepBoHayajibHble XUMHYECKHE TOHATHUS
1.1 éﬁff:Bosles{)ﬁia; 121?;11?;;3601(0171 5 2 bubmorexa LHOK
OSITEBHOCTH HETOBEKA https://m.edsoo.ru/7f41837¢
1.2 BeliectBa 1 XuMHYECKUE PEAKIIUU 15 1 Eggsjilj/ilrée?si(.)nlfﬂ £41837c
Nroro no pazaeny 20
Paznen 2. BaxkHeiilme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Tonsarue 06 6 bu6mmoreka [IOK
OKCHJIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonarue o kucnorax u ] 1 bubnunorexa LIOK
COJISIX https://m.edsoo.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 1 | 1 bubmuoreka [JOK
COCIMHCHHMN https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 30

Paznen 3. [lepnoanueckuii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /I. . MenaesieeBa. Ctpoenune

aTOMOB. XMMH4YecKas cBA3b. OKHucCINTEIDL

HO-BOCCTAHOBHUTEC/IbHBIC PCAKIIUHN

[Tepronuueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmmoreka [JOK
' XUMHYECKHX deMeHToB JI. U. https://m.edsoo.ru/7f41837¢
MenaeneeBa. CTpoeHue aTomMa
39 XuMudeckas CBS3b. 3 1 bubnunoreka LIOK

OKHUCIIUTEITBFHO-BOCCTAHOBUTEIBLHEIC

https://m.edsoo.ru/7f41837¢
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peakuuu

Hroro no pazaeny 15 bubmmorexa TIOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 bubmorexa [OK
https://m.edsoo.ru/7f41837¢c
OBILEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosmuecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3jie/ioB (undposbie)
n/m | ¥ TeM NPOrpamMmbl Bceero Kontponenbie | IlpakTieckue oOpa3oBaTejibHbIE
padoThI padoThI pecypee
Paznen 1. BeniecTBO M XUMHYECKHE PEAKIIUN
L1 | ommeneh ocmommate pemenos 5 | Bumorexa LIOK
' https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoreka [JOK
) XUMUYECKUX PEAKITUN https://m.edsoo.ru/7f41a636
1.3 naifgggggﬁlizq;{ﬁ\iiqewne 8 1 1 bubmorexa LIOK
’ ) https://m.edsoo.ru/7f41a636
peaKIMK B pacTBOpax
Htoro no pazaeny 17
Pa3znea 2. HeMeTa/JIbI H UX COeANHEHUS
OO01mas xapakTepucThKa Bubnmorexa [IOK
2.1 XUMHYECKUX AJIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['ajiorenst
OO6m1as xapakTepucTuKa
29 XUMHYECKUX AJICMECHTOB 6 bu6mmoreka [JOK
' VIA-rpynmel. Cepa u e€ https://m.edsoo.ru/7f41a636
COCIMHEHHMS
OO6mras xapakTepucTruka
73 XUMUYECKHUX DJIEMEHTOB 7 1 bubmuoreka [JOK
' VA-rpynmnsl. A3zot, pocdop https://m.edsoo.ru/7f41a636
Y UX COCJIMHCHHUS
OO6m1as xapakTepucTuKa
24 XUMHYECKUX AJICMEHTOB 2 1 ) bu6mmoreka [{OK

IVA-rpynmel. Yraepon u
KPEMHUW U UX COCIMHECHUS

https://m.edsoo.ru/7f41a636
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Nroro no pazaeny 25
Paznen 3. MeTajibl 4 UX COeAMHEHHA
. bubnunoreka IHOK
3.1 Obuwe cpoficTea MeTaiII0B 4 https://m.edS(I)E).ru/7f41a636
39 Baxwueiinine MeTalIbl U UX 16 bu6mmoreka [JOK
COCIMHEHMUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi 4 OKpyzKalas cpeiaa
41 BemiecTBa u Marepuansl B 3 Bbu6mmoreka [JOK
' JKM3HH YeI0BeKa https://m.edsoo.ru/7f41a636
Nroro no pazaeny 3
PeszepBHOe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68
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INOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
KoJsmn4yecTBO 4acoB DJIeKTPOHHBbIE
N Hata muppoBbIe Oo6opynoBanue
ﬁ/ Tema ypoka Bce KOHTI%OHBH Hpamgqec ;13yqe1m o0pasoBaTeIbHbIE "Touka pocra"
ro ble paboThl KHe padoThl pecypebi
[Ipenmet xumuun. Ponp xumun bu6mmorexa [IOK
1 B )KU3HU YenoBeka. Tena u 1 06.09.20 | https://m.edsoo.ru/ff0d
BEIIECTBA 23 210c
ITonsiTe 0 MeTOIaX MO3HAHUS bubmorexa LOK
2 a 1 13.09.20 | https://m.edsoo.ru/ff0d
B XUMHH 23 2776
DKCTIepUMEHTATBHBIC METO/IbI
no3Hanus. [IpakTuueckas
pabora Ne 1 «[IpaBuna
aboThI B 1abopaTtopuu u bubmorexa [TOK Harnk
3 pabo 1 1 15.09.20 | https://m.edsoo.ru/ff0d TEeMITepaTypbl
puEMBI OOpaILEHus C .
23 23dc TEPMOTIAPHBII
1a00paTOPHBIM
obopynoBanuemy. "M3ydenne
CTpPOEHHUS I1aMeHu"
DKCTepUMEHTAIIbHBIE METO/IbI
no3Hanus. Jlaboparopusie
OIIBITHI «J[0 KaKkoi BuGmuotexa LIOK JlaTunkmu
4 TEMIIEPATYPBI MOXHO HArpeTh 1 27.0920 | hitps:/m.cdsoo.ru/f0d TEMIIEPATYPHI
BemecTBo?", "M3Mepenue 23' ’ 2a 6c. . ) TEPMOIIAPHBIH,
TEMIIEPATYPHI KATICHUS BOJIbI E— TUTATUHOBBIN
C TIOMOIIIBIO JTaTYHUKA
TEMIEPATYPHI K TEPMOMETPA»
UucThle BelecTBa U CMECH bubmorexa [TOK
5 » - 1 20.09.20 | https://m.edsoo.ru/ff0d
Crioco0bl pazaeneHus: cmecei 3 26ca
6 [TpakTuueckas padora Ne 2 1 1 bubnuorexa [JOK JaTtunk
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«Paznenenue cmeceli (Ha
MIPUMEPE OYUCTKH
TTOBAPEHHOM COJIN ).

3EKTPO-IIPOBOTHO

o 22.09.20 | https://m.edsoo.ru/ff0d o
JIabopaTopHBIil OMBIT cTH, nudpoBoi
23 28c8
«Omnpenenenue MHUKPOCKOIT
BOJIOTIPOBOJTHON U
JTUCTUJUTMPOBAHHOMN BOJIBI
B LOK
7 3Haxu (CHUMBOITH) 29.09.20 | https://m.edsoo.ru/ff0d
23 2be8
XUMHYECKHX 3JICMEHTOB
[IpocThie U ClOKHBIE Tou6
BEIIIECTBA. bu6mmorexa [IOK PHOOp U1
8 JleMOHCTpaliMOHHBII 04.10.20 https://m.edsoo.ru/ff0d OIIBITOB €
AJICKTPUICCKUM
3KCnepuMeHT «Paznoxenne 23 2a6¢ TOKOM
BOJIbI DJICKTPUYECKUM TOKOM"
ATOMHO-MOJIEKYJISIPHOE bubmorexa LIOK
9 06.10.20 | https://m.edsoo.ru/ff0d
yHenme 23 2d50
3aK0H ITOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUYECKAS bubmuorexa [JOK
10 dhopmyna. BaneHTHOCTH 11.10.20 | https://m.edsoo.ru/ff0d
aTOMOB XMMHUYECKUX 23 2eae
2JIEMEHTOB
OtHocHUTENbHAS aTOMHAs bubnmoreka [IOK
11 macca. OTHOCUTEIbHAs 13.10.20 | https://m.edsoo.ru/ff0d
MOJIEKYJISIpHAs Macca 23 323c
MaccoBas 10511 XMUMHA4YECKOTO bubmaorexa LIOK
12 STEMEHTA B COETHHEHHH 18.10.20 | https://m.edsoo.ru/ff0d
23 350¢
Konunuectro BemiectBa. MoJib bubmaorexa LIOK
13 ' ' 20.10.20 | https://m.edsoo.ru/ff0d
MousipHast macca 23 5730
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dOu3ndecKnue 1 XUMUYECKHUE bu6nmoreka [IOK
14 SIBJICHUS. XUMHYECKast 25.10.20 | https://m.edsoo.ru/ff0d
peaxkuus 23 37fa
[Ipu3Haku u ycinoBus
MPOTEKAHUS XUMHUYECKHUX
peakIuii. bu6mmorexa [IOK JaTtuuk
15 JleMOHCTpallMOHHBIN 27.10.20 | https://m.edsoo.ru/ff0d TEMIIEPATyPhI
3KCIEepuMEHT «Briaenenue u 23 3al6 IUIATUHOBBII
IOTJIOIICHHUE TETIa — IIPU3HAK
XUMHYECKOU PEaKIuu»
3aK0H COXpaHEHUsT MaCChI
BeIeCTB. XUMHUYECCKHE Buborexa [OK
16 YDABHEIIH. . https://m.edsoo.ru/ff0d Becer
JIeMOHCTpaIIMOHHBIT 3b3% 3JICKTPOHHBIC
AKCTICPUMEHT «3aKOH —
COXpaHEHHUs MacChl BEIIECTBY
Brrunciaenus koauvecTra, Buborexa [OK
17 MAcChl BeIlectTsa 1o https://m.edsoo.ru/ff0d
YPABHEHIAM XUMH4ECKHX 5708
peakIuit —
Knaccn(ubmcaum XUMHYECKHX Bubmorexa LIOK
|g | Peaxumii (cocumenns, https://m.edsoo.ru/ffod
pa3IoKeHUs, 3aMEIICHHUS, 334
oOMeHa) -
M'..B' J}OMOHOCOB - bubanorexa [JOK
19 YUCHBIU-SHIIJIONCAHCT. https://m.edsoo.ru/ff0d
O06001IeHe U
cucTeMaTU3alus 3HaHUH 40c4
KonTponbhas padora Nel o bu6mmoreka [IOK
20 teme «Bemmecra u https://m.edsoo.ru/ff0d
XUMUYECKUE PEAKIIMI) 4290
71 Bo3ayx — cmech ra3os. bubnmnoreka [JOK [Tpubop must
CocraB Bo3ayxa. Kucimopon https://m.edsoo.ru/ff0d onpeIeIeHUs
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— 3JIEMEHT U TIPOCTOe
BeriectBo. O30H.

JleMOHCTpaliMOHHBII 448e coCTaBa BO3/lyxa
sKcriepuMeHT.«OnpeeneHue
COCTaBa BO3yXa»
Ou3nuecKue 1 XUMUIECKHE
CBOICTBa KUCIIOpOa bubmuoreka [JOK

22 (peakuu OKUCIEHUS, https://m.edsoo.ru/ff0d
ropenue). [lonsitue 06 4614
OKCHJaX
CriocoObl mosty4yeHus Buborexa [OK

23 KHCJIOPO/Ia B 1ab0paTopuu 1 https://m.edsoo.ru/ff0d
TTPOMBIIIIJICHHOCTH.

497a

[IpumeHeHne Kucmopoia
TennoBoii a3 ekt
XUMHUYECKON peaKiH, bubnnorexa [JOK

24 MOHATHE O TEPMOXUMHUYECKOM https://m.edsoo.ru/ff0d
YpPaBHEHUH, IK30- U 4790
SHAOTEPMHUYECKUX PEAKIIUIX
TomuBo (HedTh, yroiab u Buborexa LIOK

25 METaH). 3aIPASHEHNE BOSNYXa, https://m.edsoo.ru/ff0d
CIOCOOBI €T0

4c4a

MIPEIOTBPALICHUS -
[IpakTrueckas padora Ne 3 o Bubsmorexa IOK

26 reme «Ilonyuenue u https://m.edsoo.ru/ff0d
cobupanue KHCI0posa, 42D
W3yYEHHUE €ro CBOWCTBY -
Boaopoag — snemMeHT u bu6mmoreka [IOK

27 MIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d
Haxosxienne B mpupojie 4ddo
DOu3nIeCcKrue U XUMUYECKHUE bu6mmorexa [IOK

28 CBOICTBa BOJOPO/IA. https://m.edsoo.ru/ff0d
[IpumMeHeHnne Boiopoaa 4ddo
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cepbl. Haxoxienue cepsl 1 e€
COCJIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

https://m.edsoo.ru/00ad
eb4a

CepoBo10po1, CTPOEHHUE,

bu6mmoreka [IOK

24 (u3nuecKre U XUMUYIECKUE https://m.edsoo.ru/00ad
CBOMCTBA €802
Oxcupl cepol. CepHas Bubnmorexa [TOK
25 Kuerora, (1)1/131/1‘165: KHe 1 https://m.edsoo.ru/00ad
XUMHYECKHE CBOHCTBA
’ ca28
MIPUMEHEHUE
XUMUYECKUE peaKiuu,
JIeKAITUEe B OCHOBE
MPOMBIIIEHHOTO criocoba bubnnoreka [JOK
26 MIOJIy4YEHHUSI CEPHOMN KUCIIOTHI. https://m.edsoo.ru/00ad
XUMUYECKOe 3arpsi3HEHUE ec8a
OKpYXKaroIIe Cpeasbl
COETMHEHUSIMHU CEPBI
Brruncnenne MaccoBoi 1011 bubmmorexa LIOK
27 https://m.edsoo.ru/00ad
BBIXOJIa MPOIyKTa PeaKINU
ec8a
OO01mas xapakTepucTHKa
s1eMeHTOB VA-rpynimsl. A30T, bubnmoreka [JOK
28 pacrpocTpaHeHHE B MPUPOJIC, https://m.edsoo.ru/00ad
(hU3UYECKHE U XUMUYCCKUC ecab
CBOMCTBA
AmMMmuak, ero pusnyeckue u bubnuotexa [JOK
29 XHMHYECKHE CBOICTBA, https://m.edsoo.ru/00ad
MOJYYEHUE U TPUMECHEHHUE 004
[Ipaktrueckas padota Ne 3 o
teme «llonyuenue ammuaxa, bubmuorexa [{OK Jatumk
30 W3YUYEHHUE €T0 CBOMCTBY. https://m.edsoo.ru/00ad | sneKkTpO-POBOIH

JlabopaTopHBIil ONBIT
«OCHOBHBIE CBOMCTBA

f180
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aMMHaKa»

A30THas KUCIoTa, e bu6mmoreka [IOK
31 (u3nuecKrue U XUMUYIECKUE https://m.edsoo.ru/00ad
CBOMCTBa 306
Hcnonp3oBanne HUTPATOB U
coJielf aMMOHHS B KaYECTBE
MHHEPaTbHBIX YI00pECHUH.
XHMIfqecxoe 3;]5;)5[311){6HI/I6 buGamorexa [IOK Jlatumk
32 . https://m.edsoo.ru/00ad
OKPYXaroIIeH CpeIbl 518 HUTPAT-UOHOB
COCTMHEHUSIMU a30Ta. S
«Omnpenenenne HUTPAT-HOHOB
B IIUTATEILHOM PAacTBOPE»
®docdop. Oxcua pochopa (V) Butmiorexa [[OK
33 1 pocdoprast KucioTa, https://m.edsoo.ru/00ad
(I)I/ISE/ILIGCKI/IC 1 XUMUYECKHE {682
CBOICTBa, MOJIYICHHE —
Ncnonb3oBanue hocdaTos B Bubsorexa LIOK
34 KAICCTRE MUHCPAIIbHRIX https://m.edsoo.ru/00ad
yaoOpeHui. 3arpsi3HeHHE 20
PUPOJTHON cpenbl pochaTamu -
VYraepona, pactipocTpaHEHHE B bubmuotexa [JOK
35 npupoze, GU3nIecKue u https://m.edsoo.ru/00ad
XUMHUYECKHUE CBOWCTBA fd9c
Oxkcunpl yriaepojaa, ux
(u3nUecKre U XUMUYIECKUE bubnmoreka [[OK
36 CBOMCTBA. DKOJIOTHYECKHE https://m.edsoo.ru/00ad
MPOOJIeMBI, CBSI3aHHBIC C febe
okcuaom yriepoaa (IV)
bu6mmoreka [IOK
37 YronpHas KUCIOTa U €€ CONu https://m.edsoo.ru/00ae
006¢
38 [IpakTuueckas pabora Ne 4 o bubnuoreka [IOK

teme "llonyyenue

https://m.edsoo.ru/00ae
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YTJIEKUCIIOro rasa.

KauectBennas peakuus Ha 027¢
kapOoHaT-MOoH"
[TepBoHavanbpHBIC TOHATHS 00 bubmuorexa [JOK

39 OpPraHUYECKHUX BEIIECTBAX KaK https://m.edsoo.ru/00ae
0 COCIMHEHUSIX YIJIepoJa 054e
bubmnoreka [JOK
40 Kpemuuii u ero coetuHeHUs https://m.edsoo.ru/00ae
080a
IIpaxTrueckas padora Ne 5.
Pé)H_ICHI/Ie SKCHCI])OI/IMGHTaJIBHLIX buGmiorexa [IOK
41 . https://m.edsoo.ru/00ae
3ajad 1mo TeMe «BakHeime 0bf2
HEMETaJIBl U UX COCHUHCHHS -
Kontponbnas padota Ne3 o bu6nuorexa [IOK
42 TeMe «Baxuelimme https://m.edsoo.ru/00ae
HEMETAJIJIBI M UX COCTUHCHUS 0el8
OO6mmas xapakTepucTuKa
XUMHYECKHUX DJIEMEHTOB —
MeTauioB. MeTaminyeckast bu6mmoreka [IOK
43 CBSI3b M METAJIIINYCCKAs https://m.edsoo.ru/00ae
KpUCTaJUIMYECKas peiéTka. 103e
dusznyueckue CBOMCTBA
METAJI0B
XuMHUYecKre CBOMCTBA Bubmmotexa [IOK
44 METaJLIoB. N https://m.edsoo.ru/00ae
aﬂeKTpOXI/II\fI/I‘ICCKI/II/I A 1156
HaIpsHKEHUH METaJLIOB —
O61mue criocoOb! MOTy4YeHUS
meTamnoB. CriaBhl.
BrrunciaeHus 1o ypaBHSHUSIM bubmorexa LIOK
45 https://m.edsoo.ru/00ae

XUMHUYECKHUX PEaKIUii, ecliu
OJIUH U3 PEAr€HTOB COACPKUT
IpUMECH

1156
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[TonsiTue o Koppo3uu
MetaiuioB. JlabopartopHbrit

bubmnoreka LJOK

46 https://m.edsoo.ru/00ae JlaTauk maBieHUS
ombIT «OKHUCIEHUE Kele3a BO 1278
BJIAYKHOM BO3yXE» -
bubmunorexa LIOK
47 [llemouHbIe METAILITBI https://m.edsoo.ru/00ae
14b2
OKCcHUIbI U THUAPOKCHUIEI Eubmiorexa HOK
48 HaT I/i{ " Kaﬂf}:{ A https://m.edsoo.ru/00ae
P 14b2
[lemouHO3EMETbHBIC METAILITBI Enbmiorexa HOK
49 N N https://m.edsoo.ru/00ae
— KJIBLUNA U Marduii
15e8
Bakneimme coenmHeHNS Enbmiorexa HOK
50 A https://m.edsoo.ru/00ae
KaJIBIHAS
15e8
51 O00011eHe 1
cUCTeMaTU3alus 3HaHUH
JKécTkocTh BOIBI M CIOCOOEI Eubmiorexa HOK
52 .. A https://m.edsoo.ru/00ae
e€ ycTpaHeHHS
1886
[IpakTrueckas padora Ne 6 1o bubmunorexa LIOK
53 teMme "JKECTKOCTH BOIBI U https://m.edsoo.ru/00ae
METObI €€ yCTpaHeHus" lae8
bu6mmoreka [JOK
54 AroMuHUN https://m.edsoo.ru/00ae
1c64
AmMdoTepHbIe CBOICTBA bubmmorexa [IOK
55 p https://m.edsoo.ru/00ae
OKCHJIa ¥ THJIPOKCHIA
1c64
56 Keneso bubmuoreka [{OK

https://m.edsoo.ru/00ae
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OKCI/IIII)I, TUAPOKCHUABI U COJIN

bu6mmoreka [IOK

57 senesa (IT) 11 sxenesa (110) https://m.edsoo.ru/00ae
35e6
58 O0600menue u §
CHCTeMaTu3alus 3HAHUHI
ITpakTuueckas padora Ne 7.
PepmeHI/IeeacKcneli)n61\(4)eHTJ;rnZHHx bubmmorexa HOK
59 . https://m.edsoo.ru/00ae
3a7a4 1o teme «BaxkHeimme 3de8
METAJUIBI U UX COETUHEHHSI -
Brrurcnienus o ypaBHEHUSIM
XUMUYECKUX PEAKIIUH, CCITH
OJINH U3 PEareHTOB JaH B bubmmorexa [JOK
60 U30BITKE WU COJICPIKUT https://m.edsoo.ru/00ae
npumecu. Berancienus 1750
MAacCOBOM JOJIM BBIXOa
IPOJIYKTa PCaKIMH
61 O06o061IeHNE U }
CHCTEMAaTH3alMs 3HAHUH
Kontponbnas padota Ne4 mo
62 TeMe «Bakaeuime MeTalIbl U
HX COEIUHEHU
BemectBa 1 maTepualel B bubnuorexa [JOK
63 IMOBCCAHEBHOM JKU3HHU https://m.edsoo.ru/00ae
yeJioBeKa 3£50
XUMHUYECKOE 3arpsi3HEHNE bubmmorexa IIOK
64 oXpyatomel cperI https://m.edsoo.ru/00ae
4270
Ponp xumuu B pemieHun bubmmorexa IIOK
65 https://m.edsoo.ru/00ae
9KOJIOTUYECKHUX TTPOOIeM
4270
66 Pe3epBHbliii ypok. O0001ICHIE bubauoreka [IOK
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U cUcTEMAaTU3allus 3HAHUI

https://m.edsoo.ru/00ae
0d0a

PesepBueblil ypok. O0001IEHNE bubnnorexa [JOK
67 p YPOK. mv 1 https://m.edsoo.ru/00ad
U CUCTEMaTHU3alns 3HAHUI
b33c
. bubmuoreka [JOK
68 PesepBHbiii ypox. 06061115: Hue 1 https://m.edsoo.ru/00ad
U CUCTEMATHU3ALNS 3HAHUI
9cb2
OBIIEE KOJIMYECTBO YACOB 63

10 [TPOT'PAMME
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YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBSA3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI 1JIs1 YYEHUKA

» Xumus, 8 kimacc/ 'abpuensn O.C., Octpoymos U.I'., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3aarenscTBO «IIpocBemieHmer»

* Xumus, 9 kmacc/ 'abpuensa O.C., Octpoymos WU.I'., CraakoB C.A., AKnroHepHOe
obmectBo «M3aarenscTBO «IIpocBemienme»

METOANUYECKHUE MATEPHUAJIBI JIJIs1 YUUTEJIA

1.I'abpuensn O. C. Xumus. 8§ —9 knaccrl: meroanueckoe nocodue / O. C.
["abpuensu, A. B. Kynmoga. - M.: [Ipoda, 2015.

2.T'abpuensn O. C. Xumus. 8 knacc: HacTonpHas kaura uist yaurens / O. C.
["a6puensu, H. I1. BockoboiinukoBa, A. B. fmyxkoga. - M.: [Ipoda, 2015.
3.I'abpuensu O. C. Xumus. 9 kiacc: HacTonbHas kHura g yaurens / O. C.
["a6puensu, H. I1. BockoboiinukoBa, A. B. fmyxkoga. - M.: [Ipoda, 2016.
4.T'abpuensa O. C. Xumus. 8 Ki1acc: KOHTPOJIbHBIE U MPOBEPOUYHbIC padoThl / O.
C. I'abpuensu [u ap.]. M.: [Ipoda, 2014.

5.T'abpuensu O. C. Xumus. 9 kiacc: KOHTPOJIBHBIC U TPOBepOoYHBIe padoThI / O.
C. I'abpuensu [u ap.]. M.: Ipoda, 2015.

6.'abpuensu O. C. Xumus. 8 —9 ki1acchl: XMMHS B TECTaX, 3a71a4ax,
ynpaxHeHusx / O. C. I'abpuenss, H. I1. Bocko6oiinukosa M.: [Ipoda, 2017
7.I'abpuensu O. C. Xumus. 9 kinacc: xumuueckuid sxcrepuMent B mmkone / O. C.
["a6puensu, H. H. Pynos, B.W. TonkyHos. - M.: Jlpoda, 2013.

8.I'abpuensu O. C. Xumus. 8 Kllacc: 3MeKTpoH. MynbTeMu. mpuil. / M.: llpoda,
2012.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

8 KITACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem8-vpr.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry

9 KJIIACC

1. https://media.prosv.ru/content/?subject=9
2. http://school-collection.edu.ru/catalog/

3. https://xumuk.ru/

4. http://www.chemistry-chemists.com/

5. https://chem-oge.sdamgia.ru/

6. https://skysmart.ru/articles/chemistry



