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INOACHUTEJIbBHAS 3AIINCKA

[IporpammMa 1Mo XMMHUU Ha YpOBHE OCHOBHOTO 00IEro oOpa3oBaHHUsI COCTABICHA HA OCHOBE
TpeOoBaHUil K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO OOILIEr0
obpazoBanusi, mpexacraBieHHpIx B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHOW padoueit
IpOTpaMMbl BOCIUTAHUS U C YYETOM KOHUEHIMU MPENoiaBaHus y4eOHOTro mpeamera «XUMHUs» B
oOpa3oBareibHbIX opranu3anusx Poccutickoit @enepanu.

[Tporpamma o xumMuu 1a€T NpeaCcTaBICHUE O LENsIX, 001Iel cTpaTeruu 00y4eHusl, BOCIIUTaHUS
U pa3BUTUs OOy4aromMXcs CpeACTBaMH Y4YeOHOro MpeAMeTa, YCTaHaBIMBAeT O00s3aTelbHOE
IIPEIMETHOE COZIepKAHME, IPEAYCMATPUBAET PacPEEIIEHUE €ro M0 KjaccaM U CTPYKTYpUpOBaHUE
[0 pa3jesaM M TeMaM IPOrpaMMbl 10 XMMHH, ONPENEISET KOJUYECTBEHHBIE U KAuyECTBEHHbBIC
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUYEHHSI XUMUU C YUETOM
MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBf3€H, JOTUKM Yy4eOHOro Mpoliecca, BO3PACTHBIX
0Cc0o0EHHOCTEH 00yJaronINXCsl, ONPEAeIIeT BOZMOKHOCTH IpeAMETa ISl pearu3anui TpeOOBaHUN K
pe3yabTaTaM OCBOCHHS OCHOBHOW 00Opa30BaTeNIbHOW MPOTpaMMbl Ha YPOBHE OCHOBHOT'O OOIMIETO
o0pa3oBaHus, a TaKke TpeOOBaHUU K pe3yibTaTaM OOY4YeHHs] XUMHUU Ha YPOBHE IeNel U3ydeHUs
IpeIMeTa U OCHOBHBIX BUIOB y4eOHO-TI03HABATENBbHOM JEATEIbHOCTH 00Y4YaloIEerocs o 0OCBOSHUIO
y4eOHOTr0 COIep KAHMUS.

3HaHUE XUMHH CIY)KUT OCHOBOH Ui (hOpMHUPOBAHHS MHUPOBO33PECHHUS O0YYArOIIETOCS, €ro
MPEJICTAaBICHUI O MaTepHaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POpMUpPYyEMble XUMHUEH
NpPEJCTaBICHNs O B3aMMOIPEBPALLICHUSX SHEPIHMH M 00 3BOJIIOLMHU BEIIECTB B MPUPOAE, O MyTIX
pemieHus r00anbHBIX MpPOOJEM  yCTOMYMBOIO  pa3BUTHsSL  4YEJOBEUECTBA —  CHIPbEBOM,
HHEPreTUUECKOH, MUILEBOM U AKOJIOTUUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET pean3allii BO3MOXKHOCTEH JJIsl caMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYphI
JUYHOCTH, €€ 0011el 1 (PYHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUpPOBAHUE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB X CAMOCTOSITEIbHON yUeOHOH NesTeTbHOCTH, SIKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
yMEeHUH, He0OOXOAUMBIX KaK B TIOBCEHEBHON KHU3HM, TaK U B IPOPECCUOHATBHOMN NesATEIbHOCTH;

3HAKOMMT CO CHEIU(PUKON HaydHOTO MBIIIJIEHUS, 3aKIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IUIAa
Ha E€JIMHCTBO MPHUPOABI M 4YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM JTAalloM B (OPMUPOBAHUU
€CTEeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

CHoCcOOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOT'O OTHOILIEHHS K €CTeCTBEHHO-HAYYHBIM 3HAHHSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOe 00pa3oBaHHe 00y4arOIINUXCsl.

JlanHble HampaBiieHHs B OOY4YeHMM XMMHM OOECIEeuMBalOTCA CHEUU(PHUKON colep:kaHus
y4eOHOT0 MpeaMeTa, KOTOPBIH SIBIISETCS MelIarornyeck aJanTHPOBAaHHBIM OTpaKeHHeM 0a30BOMH
HayK{ XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHUSi OPHEHTHPOBAH Ha OCBOCHHE
00y4JaroIMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHN XMMHMH, OCHOB HEOPraHMYECKON XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKON XUMUH.

CrpykTypa colepXaHHs HpOrpaMMbl MO XHUMHUH C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ uzydeHuto. ConeprxaHue CKIAIbIBACTCSA U3 CUCTEMBI IOHATHN O XUMUYECKOM DJIEMEHTE
U BELIECTBE M CHUCTEMbl MOHATHI O XuMuyecko peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OpraHM30BaHbl M0 MPUHLUIY IOCIEI0BATEIBHOIO Pa3BUTH 3HAHMM HAa OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona /J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OHMIHPUYECKU TIIOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEILHO OT OJHOTO YPOBHS K APYrOMY, BBIIOTHSIS
(GYHKIIMM OOBSICHEHHUS M MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUECKOTO
MPUMEHEHHUS U TTOJYYCHUS U3y4aeMbIX BEIECTB.

OcBoeHHe MpOrpaMMbl MO XHUMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEJCTABICHUS O
XUMHUYECKON COCTABIIAIONIEH HAyYHOHW KapTUHBI MHUpa B JIOTUKE €€ CHUCTEMHOW MPUPOJIBL,
[IEHHOCTHOTO OTHOIIEHMSI K HAyYHOMY 3HAHHMIO M METOJaM MO3HaHUs B Hayke. M3ydeHue xumuu
MPOUCXOUT C MPUBIICYCHUEM 3HAHUHN M3 paHee M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaromui
Mup», «buomnorus. 5—7 kinaccel» u «Pusmnka. 7 Kjiaccy.

[Ipu mM3yd4eHUH XMMHUU MPOUCXOAUT (POPMUPOBAHUE 3HAHHI OCHOB XMMHUYECKOW HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, ITPAKTUYCCKOMN IESITEIILHOCTH YEJIOBEKa M KaK OJHOTO U3
KOMITOHCHTOB MUPOBOU KYJIbTYpPBI. 3a7a4a yaeOHOTro IpeIMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI
XUMHUYECKHX 3HAHUW — Ba)KHEHIMX ()aKTOB, MOHATUN, 3aKOHOB M TEOPETUYECKUX TMOJIOKEHHIH,
JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOI0 XapaKTepa, 3bIka HAyKH, B TPUOOIIICHUH K HAyYHBIM
METOJIaM TIO3HAHUS TPU N3YYCHHUH BEIISCTB U XMMHUECKHUX PEAKIINH, B JOPMUPOBAHUHU U PA3BUTUHU
MO3HABATEJIbHBIX ~YMEHUM W HMX TPUMEHEHWH B y4yeOHO-MO3HABATEIbHONM U yueOHO-
HCCJIEIOBATENILCKOM JIeATEIbHOCTH, OCBOCHUHU MPaBUJ 0€30MacHOr0 OOpaIleHHs] ¢ BEIIECTBAMH B
MOBCEJHEBHOM KHU3HH.

[Ipy w3yyeHWM XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs BaKHOE 3HAUYCHUE
PUOOPENTH TaKKUe LIETH, KaK:

— (QopMHupoBaHUE HHTEIEKTYallbHO Pa3BUTOM JHYHOCTH, TOTOBOM K CaM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIFHOMY MPUHATHIO PEUICHHH, CIIOCOOHOM aganTUupoOBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJEHHOCTh OOy4YEHHS Ha CHCTEMAaTHYeCKOe TMPHUOOIIEeHHEe O0O0yJarommxcs K
CaMOCTOSITENILHOM MO3HABATEILHOM NESTEIBHOCTH, HAYYHBIM METO/IaM IMO3HaHUs, (OPMUPYIOLTUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— oOecrieyeHre YCIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUI0 OOYYalOIMMUCA OIBITa
Pa3HOOOpa3HOM JEATETHPHOCTH, TO3HAHWUS W CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KJITIOYEBBIX
KOMTIETSHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— (opmupoBanue o0mIeil (HYHKIIMOHATLHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSCHATH W OLICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUPA, UCTIONB3YS 3HAHUS U OIIBIT,
MOJTYYCHHBIC TIPY M3YYEHUN XUMUHU, TPUMEHSATh WX TIPHU PEIICHUHU TTPOOIEM B TOBCEIHEBHON KU3HU
Y TPYJAOBOM JI€ATENbHOCTH;

— ¢opmupoBaHue y 00y4arommxcs T'YMaHUCTHUYECKUX OTHOIICHUH, MOHMUMAHHsS I[EHHOCTU
XUMUYECKUX 3HAHUN I BBIPAOOTKH HKOJOTHYECKH I[EJIECO00Pa3HOTO TOBEAEHUS B OBITY H
TPYIOBOH JCSITEIIPHOCTHU B LEJISAX COXPAHEHUS CBOETO 3JI0POBBS M OKPYXKAIOIIEH TPUPOTHOMN CPEIbI,

— pa3BUTHE MOTUBAIIMU K 00YUESHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCIIUTAHUIO HA
OCHOBE YCBOCHHUS OOIIEUEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIPOdUIS U
HAIPaBJIEHHOCTHU JaJIbHEHIIIET0 00yUEeHHUS.

OO61iee 4McIO YacoB, OTBENEHHBIX U U3Y4YEHUS XMUMHHM Ha yYPOBHE OCHOBHOI'O OOLIETO
oOpa3oBanus, coctaBiseT 136 gacos: B 8 kimacce — 68 "acoB (2 waca B Hezeno), B 9 kiacce — 68
4yacoB (2 4aca B HEJIENIO).






COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHUM B ’KU3HU 4Ye€IOBEKa. XMMHUs B CUCTEME HayK. Tena u BelecTsa.
®du3nuecKkue CBOMCTBA BEIIECTB. ATperaTHoe coCTOsiHUE BeliecTB. [loHsTHE 0 METOJaX TTO3HAHUS B
xuMud. Yuctele BemecTBa U cmecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMUYECKHE 3J€MEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie n
CJIOKHBIE BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH IOCTOSHCTBA
cocrapa BellecTB. OTHOcHUTEIbHAS aTOMHas Macca. OTHocHTENbHAsI MOJIEKYJIIpHas Macca. MaccoBast
JI0JIsI XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MoinsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MAcChl U Yucia
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

Odusnyeckue U XUMHYECKHE SBJICHMUS. XHUMHUECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BELIECTB. XHUMHUYECKHe ypaBHeHUs. Kiaccudukamus XMMHUYECKUX peakiuit
(coemuHeHus, pa3oKeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYJIOW, MpaBWjIaMH pPadOThl B JabopaTopuud W TpUEMaMu
oOpaiieHusi ¢ J1abopaTOpHBIM OOOpYIOBAaHUEM, H3yUYE€HHUE U OINUCaHUE (U3UUECKUX CBOMNCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HaOdroeHue (pu3ndeckux (IUIaBJI€HUE BOCKA, TassHUE JIbJa,
pacTHpaHue caxapa B CTYyNKe, KUIEHUE M KOHJAEHCAIUsl BOJAbI) M XMMHYECKUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEAHON MPOBOJIOKH, B3aUMOJECHCTBUE Mella ¢ KHCIOTOM) SIBJICHUM, HaOJlt0leHue U
ONKCaHUe MPHU3HAKOB MPOTEKaHWs XUMMUYECKHX peakluil (pa3jiokKeHue caxapa, B3auMoelcTBHE
CepHON KHCJIOTHl C XJOpuaoM Oapus, paznoxeHnue ruapokcuna menu (II) mpu HarpeBaHuw,
B3auMOJIeHCTBHUE Xene3a ¢ pacTBopoM cosr Menu (II), uzydenue cnocoOOB pa3aesieHusl CMecei: ¢
MOMOUIbI0 MarHuTa, (UIbTPOBAHME, BBIIAPUBAHME, NUCTWILISALMUSA, XpomaTtorpadus, NpoBeaeHHE
OYUCTKM TIOBAPEHHOM coiM, HAONIOJIeHMEe M ONHCAHHE pe3yJbTaTOB IPOBEACHHS OIIBITA,
WITIOCTPUPYIOILET0 3aKOH COXPAHEHUs MacChl, CO3/JaHUE MOJieNieil MoJIeKyIT (IIapOCTEPIKHEBBIX ).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopom — 3JI€MEHT M IPOCTOE BEMIECTBO.
Haxoxnenue kuciaopoga B MpHpoje, PU3NUECKUE M XUMHUECKHUE CBOMCTBA (pEaKIMHM TOPEHHUs).
Oxcunpl. Ilpumenenue xkucinopona. CnocoObl MONydYeHUs Kuciopona B JabopaTopuu u
npoMblnuieHHOCTH. KpyroBopor kucnopoga B mpupoge. O30H — auioTpornHas MoJauduKanus
KHCIJIOPOJIA.

TennoBoil 3¢pdekT XUMHUUECKOM peakuuu, TEePMOXUMHUYECKHE YPaBHEHHUS, DJK30- H
OHAOTEPMUUYECKUE peakUuu. TOIIMBO: yroib W METaH. 3arps3HEHUE BO3]yXa, YCHIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — anemeHnT 1 poctoe BeuiecTBo. Haxoxaenue Bogopona B npupoje, puandeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0bI oay4yeHus. Kuciors! u comm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoiicTBa BoJbl. Boma kak pactBoputenb. PactBopbl. HackimeHnHele u
HEHACBIIICHHBIE PaCTBOPHI. PaCTBOPUMOCTH BeleCTB B BoAE. MaccoBast 107151 BELIECTBA B PaCTBOPE.
Xumuueckue cBoicTtBa BoAbl. OcHoBaHMs. Ponb pacTBOpOB B IpUPOJE M B KM3HHM UEIOBEKA.
KpyroBopot Boab! B ipupojie. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.



Knaccudukanust wHeopranmdeckux coeauHeHud. Oxcuabl. Kiaccudukamuss OKCHIIOB:
coneoOpa3yrolmue (OCHOBHBIC, KUCIOTHBIC, aMpOTepHbIe) U HecoleoOpa3yromue. Homenkmarypa
OKCUI0B. DU3NYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuIoB.

OcHoBanusi. Kiaccupukanuss ocHoBaHMiA: IIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. ®dusnueckue MU XHUMHUYECKHUE CBOMCTBAa oOcHoBaHuil. [lonmydenue
OCHOBAaHMH.

Kucnotel. Knaccudukaruss kucnor. Homenknarypa kucinor. Du3nyuecKue W XUMUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tonydyenue Kucior.

Conu. Homenknarypa cosneid. @u3ndyeckue 1 XuMUYecKre cBoicTBa conel. [lonyuenue comnen.

['eneTnueckast CBA3b MEXKY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBEHHOE OMNpeelieHne COJIepKaHus KHCIOpoJa B BO3JyXe, IMOTy4yeHHE, coOHpaHue,
pacrlo3HaBaHWE€ W U3YYEHHE CBOMCTB KHCIOpOAa, HAOMIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHSI BO3SHHUKHOBEHHS M TPEKpAIllCHUs] TOpPEHHs (TMo)Kapa), 03HAKOMIICHHE C
oOpa3iiaMu OKCHJIOB U ONIMCAHKME X CBOWCTB, IMOJIyYCHHE, COOMpaHUe, PACcIIO3HABAHNE U U3yUCHUE
CBOKMCTB BOjiopojia (rOpeHme), B3auMojeicTBUE Bojaopoma ¢ okcugoMm Meau (II) (Bo3MoxkHO
UCIIONIb30BaHUE BUJIEOMATEPHANIOB), HAONIOJCHHE O0O0paslloB BELIECTB KOJIMYECTBOM 1 MOJIb,
UCCJICIOBAHNE OCOOEHHOCTEH  PAcTBOPEHHMS  BEIIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEICIEHHOW MAacCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaUlaMH (HaTpUeM M KajblMeM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHHE O0Opa3l0oB HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJIOZICHUE W3MEHEHHUS OKPacKM WHAMKATOPOB B PAacTBOpax KHUCIOT M IIENOYei, HU3ydeHUE
B3aumoieiicTBust okcuaa meau (1I) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT C METa/NIaMU, PEaKIIUi
HEWUTpanu3aluu, MoJy4yeHne HEPaCTBOPUMBIX OCHOBAHM, BBITECHEHUE OJHOTO METaIa IPYTUM U3
pacTBOpa COJIM, pEIIEHHE OHKCIEPUMEHTABHBIX 3aJady no Teme «BaxHelne Kiacchl
HEOPTaHUYECKUX COCTMHEHUI.

Hepuoauveckuii 3axkon u Ilepuogmueckass cucrema xumMudeckux 3viemenros /[I. H.
MenpeneeBa. CTpoeHue aToMoB. XUMHYeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBble MONBITKH KJIACCU(PUKAUA XUMUYECKUX dJeMEHTOB. [loHSITHE O Trpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC W IICIIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEepHbIC OKCUIBI M TUAPOKCHUIBI.

Ilepuoanueckuii 3axoH. [lepuonnueckas cucrema xumuueckux 3semeHToB 1. . Menneneesa.
Kopotkonepuognass w pnuHHOmepuwomHas Gopmbl [lepuonnueckoil CHCTEMBI XHMHYECKHX
anemeHToB [[. 1. Menneneesa. Ileproapl u rpynmbl. @U3N4eCKuil CMBICI NOPSAIKOBOTO HOMEPA,
HOMEPOB MEepUOoa U TPYIIbI FJIE€MEHTA.

Crpoenue aromoB. CoctaB aToMHBIX siaep. M3otomnbl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX
00050uek aToMOB TepBbIX 20 XxuMHUUECKHX dJ1eMeHTOB [leproanueckoit cucremsl J. 1. Menpaeneena.
XapakTepucTUKa XMUMHYECKOTO 3JIEMEHTa MO €ro nojoxkeHuro B llepuoguueckoit cucreme [l. U.
Menpeneesa.

3aKOHOMEPHOCTU M3MEHEHHUS pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOJIAM.

3nauenue [lepuoamyeckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB IS
pa3BUTHUA HayKu U npaktuku. [[. . MenneneeB — yd€HbBIN U TpaXKaaHUH.

Xumnueckas cBsi3b. KoBaneHTHas (OJsipHAsk U HEMOJISIPHAS ) CBSA3b. DJIEKTPOOTPULIATEbHOCTh
XUMUYECKUX AIIeMEHTOB. VIOHHas CBA3b.



Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuu. [Iporeccsl okuciaeHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o00pa3loB BEIIECTB METAINIOB M HEMETAJNIOB, B3aUMO/ICHCTBHE THIPOKCH A ITUHKA C
pacTBOpAMM KUCIOT U IIEJI0YE, IPOBEIEHNE ONBITOB, WILTFOCTPUPYIOIINX TPUMEPBI OKUCITUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peaKLuil (TOpEHUE, pEaKuu pa3I0KEHUs, COCTUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXIpegMETHBIX CBA3EH MPU U3YUYEHUH XUMHUH B § KJIACCE OCYLIECTBIISAETCS Yepes
UCIIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHATHHM, TaK W MOHSTUN, SBISIOLIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OO0me ecTeCTBEHHO-HAyYHbIC MOHATHSA: HAYYHBIA (aKkT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTh, HAONIOJCHHE, OJKCHEPUMEHT, MOJEIMPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SBJIICHHE.

®usnka: MaTepus, aroM, DJJEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIIbI,
PaZnOaKTHBHOCTb, MOJIEKYJIa, SJIEKTPUIECKUH 3apsiJl, BEMIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHIE
BEIIIECTBA, ra3, PU3NYECKUE BEIUYMHBI, €AUHULIBI U3MEPEHUs, KOCMOC, TUIaHeThI, 3837161, COHIIE.

buonorus: ¢porocunTes, qpixanue, onocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIBI, TOPHBIE ITOPOJBI, MMOJIE3HBIE HCKOIAeMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuii 3akoH. [lepnoanueckas cuctema xumMudeckux ainemeHToB /. 1. Menneneesa.
CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMUYECKUX AJIEMEHTOB NEPBBIX TPEX
NIEPUOJOB, KalMs, KaIblUs U UX COCOUHEHHN B COOTBETCTBHM C IIOJOKEHHUEM DJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrpoeHue BemiecTBa: BHUABI XHMHUYECKOM CBsI3U. TUNBl KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKN U BU/Ia XUMHUUECKOH CBSI3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOpraHUYEeCKHMX BellecTB. XMMHUYECKHE CBOCTBA BEIIECTB,
OTHOCSIIMXCSA K Pa3IMYHBIM KJIaccaM HEOPraHWYECKHX COEIUHEHMH, TEHETHYecKass CBsI3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanus XMMHYECKUX peakUud MO Pa3IUYHbIM MpHU3HAKaM (10 YHCIY M COCTaBy
YUYaCTBYIOUIMX B PEAKLUU BELIECTB, 110 TEINIOBOMY 3PQEKTy, M0 U3MEHEHUIO CTEIIeHEeH OKHCICHHUs
XUMHUYECKHX SJIEMEHTOB, IO 00PaTUMOCTH, IO YYAaCTHIO KaTalu3aTopa). K30- U SHIOTEPMHUUYECKHE
peaxkuu, TePMOXUMHUYECKHE YPaBHEHUS.

[TonsiTe o ckopocTu XxuMudeckoi peakiuu. I[lonstne 00 oOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [IoHsTHE 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. Ilonsrue o karanuse.
[TonsiTE 0 XMMHYECKOM paBHOBeCUHU. PaKTOPHI, BIUSAIOIIUE HA CKOPOCTh XUMUYECKON PEaKIMU U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTEIbHBIE  PEaKlUMU, DJJIEKTPOHHBIM OajaHC  OKHUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiI€HUE YpPAaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOT0 OanaHca.

Teopusi >JIEKTPOJMTUYECKOW AUCCOUMALMMU. DJIEKTPOJHUTHI M HEIJIEKTPOJUTHL. KaTHOHBI,
AQHUOHBI. MeXaHNW3M JUCCOLMAIIMN BELIECTB C PA3JIMYHBIMU BHJIAMH XUMHUYECKOW CBs3H. CTEneHb
nuccorranui. CUIbHBIE U CITa0ble 3JIEKTPOIUTHI.

Peakumu moHHOTO OOMEHA. YCIIOBHS NMPOTEKAHHs pPEakii MOHHOTO OOMEHa, MOJHbIE U
COKpaIllEHHbIE WOHHBIC ypaBHEHHS peaknuil. CBOWCTBAa KHCIOT, OCHOBaHWW W COJIEM B CBETE



MIPEACTABICHHUH 00 AJIEKTPOIUTUUECKON uccormalui. KadecTBeHHbIC peakiiui Ha HOHBI. [loHsTHE
O THJIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJICJIIMU KPUCTAJUINYECKUX PEIIETOK HEOPraHMUECKUX BELECTB — METAJIJIOB
U HeMmeTtauioB (Tpadura W anamasa), CJIOKHBIX BEIIECTB (XJOpUIA HATPHs), HCCIICIOBAHHE
3aBHCUMOCTH CKOPOCTH XMMUYECKOM PEaKIIMU OT BO3ICHCTBHS pa3IMYHBIX (PAKTOPOB, UCCIICTOBAHHE
AJIEKTPONPOBOJIHOCTH PAcTBOPOB BEILIECTB, MpOLEcca AUCCOLMALUMU KHUCIOT, LIEI0YEed U cojei
(BO3MO’KHO HMCIT0JIb30BaHUE BUJICO MATEPUAIIOB), IPOBEACHUE OIIBITOB, WIUTFOCTPUPYIOLIUX IPU3HAKH
IPOTEKaHUs peakluil HOHHOro oOMeHa (0Opa3zoBaHUE OCa/lKa, BbIAEICHHE ra3a, 00pa3oBaHue BOJBI),
OIBITOB, WUIOCTPUPYIOIIUX IPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peakuuu pasjoKEHUs, COEIMHEHHUS), PACIO3HABaHME HEOPraHMYECKHUX BEIIECTB C IOMOLIbIO
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI, peILICHHE SKCIICPUMEHTAIbHBIX 3a7ay.

HemeTtaJuibl U UX COeJUHEHUS

OO61as xapakTepucTUKa rajoreHoB. OCOOEHHOCTU CTPOECHUS aTOMOB, XapaKTEPHbIE CTENIEHU
okucinenusa. CrtpoeHue u (pU3MUECKHE CBOMCTBA IPOCTBHIX BEIIECTB — TAJIOT€HOB. XUMHYECKHE
CBOWCTBA Ha IpuMepe XJopa (B3aMMOJAEHCTBHE C MeTallJlaMH, HEMETaJUIaMH, LIeIoYaMH).
XnopoBonopo. CoiisiHast KHUCIOTa, XUMHUECKUE CBOWCTBA, MOJIydeHHUE, NpuMeHeHue. JlelcTBue
XJIOpa U XJIOPOBOJAOPOJA Ha OpraHU3M 4ejoBeKa. BaxHelilnue XJopuabl U MX HAXOXACHUE B
IpUpOJIE.

OOmasts xapaktepuctuka 3ieMeHToB VIA-rpynnbel. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHne M (PU3MUECKHEe CBOMCTBA IMPOCTBHIX BEILECTB —
KHCJIOpPOJia U Cephl. AJUIOTPOIHbIE MOAU(UKAIIMY KUCIOPOAa U cepbl. XUMUYECKUE CBOMCTBA CEPHI.
CepoBoaopos, cTpoeHue, Gpu3nyecKkue U XuMuieckue cBoiictBa. OKCHUIBI cepbl KaK MpeICcTaBUTENN
KHUCIOTHBIX OKcHJIoB. CepHas KuCIOTa, (U3MYECKMEe M XUMHUYECKHe CBoiicTBa (o0mue Kak
NpEeJCTaBUTENs Kiacca KHUCIOT U crenuduueckue). XUMUYECKUE peakiiH, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO CHOc0o0a MOoJlydeHus cepHOM KucioTel. IIpumenenue cepHoil kucnotel. Conu
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peaklus Ha cyiabdar-noH. HaxoxneHnue cepsl U €€ COeUHEHHN B
npupoze. XUMUYECKOe 3arps3HeHNE OKPYKAIOLIEeH Cpeibl COeIMHEHUSIMU cepbl (KUCIOTHBIE JJOXK/IH,
3arps3HEeHUe BO3/lyXa U BOJIOEMOB), CIIOCOOBI €0 MpeI0TBPAIIEHUS.

OOmass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTpPOEHUsI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, paclipocTpaHeHHE B PUPOAE, prU3nueckue U XMMHYECKHe
cBoiictBa. KpyroBopor a3zora B mpupojae. AMMHAK, €ro (pu3MuecKue W XUMHUYECKHE CBOICTBa,
nojy4yeHue u npuMmenenue. Cosin aMMOHUS, UX (pU3NUECcKre U XUMUYECKHE CBOMCTBA, TPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUS. A30THas KUCJIOTa, €€ TOJydyeHHe, (U3NYecKue u
XUMHYECKHE CBOWcTBa (00lIMe Kak MpeICTaBUTENs Kilacca KHUCIOT U Clenu(pUYecKue).
Hcnonb30BaHuEe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJbHBIX YA00peHHH. XUMHUYecKoe
3arpsA3HEHUE OKPYXKarolel cpesibl COeTUHEHUIMH a30Ta (KUCIOTHBIE TOKIH, 3arps3HEHUE BO3IyXa,
MOuBHI U BOJ0EMOB). Pochop, aorpornHbie Monudukanuu dpocdopa, puznyeckue U XUMUYECKUE
ceorictBa. Okcun dochopa (V) u docdopnas kuciora, GU3NIECKHE U XUMHUYECKHE CBOWCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX YI00PEHU.

OO6mast xapakTepuctuka 3jeMeHToB IVA-rpynnbl. OCOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIe CTENEHHM OKMUCIECHHUA. YTIEepoJ, auIOTPOIHbIE MOAM(UKAIMK, PAaclpOCTpaHEHUE B
npupoje, Gu3nUecKrue U XMMHUYECKHe CBOWCTBa. AjcopOius. KpyroBopor yriepona B mpupoe.
Oxcuapl yriueposaa, ux (pU3MUEecKue M XUMHUYECKHE CBOWCTBA, JIEHCTBHE Ha YKMBBIE OpPraHU3MBI,
NOJydeHHEe U TPUMEHEHHE. DKOJIOTWYecKre MpoOieMbl, CBsi3aHHBIE ¢ okcuaoMm yriepoga (IV),
TUIOTe3a II100aJIbHOTO MOTENJICHNs KIMMaTa, TapHUKOBBINA 3(p(eKT. YTosbHas KUCIO0Ta U €€ CONH,



X (U3MYECKUEe U XMMHUYECKHE CBOMCTBA, MOJIyueHHE M IpuMeHeHue. KadecTBeHHas peakuus Ha
KapOoHaT-noHBL. VMcrnonb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEIHCKOM
XO3HCTBE.

[lepBoHauyanbHble MOHATHA OO0 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHUSX YIiepoja
(MeTaH, 3TaH, 3TUJIEH, AlleTUJIECH, 3TaHOJ, [NIMLEPUH, YKCycHas KucinoTa). IIpupoaHble HCTOUYHUKH
YIII€BOAOPOAOB (Yroiib, MIPUPOIHBIN Ta3, HE(PTH), IPOAYKTH HX MepepaboTKu (OCH3UH), UX POJb B
ObITy M mpoMbluieHHOCTH. [loHATHE O OMONIOTMYECKHM Ba)KHBIX BEIIECTBAaX: JKHpax, Oenkax,
yIIeBOJaX — M HX POIM B JKU3HM 4YelOBeKa. MarepuallbHOE €IMHCTBO OPraHUYeCKHX U
HEOPraHUYECKUX COCANHEHUMN.

KpemHuuii, ero ¢pusnveckne 1 XUMUYECKHE CBOWCTBA, OJydeHHue U npuMenenue. CoenHeHNs
KpemHus B npupone. O6mue npencrasnenus o0 okcuzae kpemuus (IV) m xpemMHueBoi Kuciore.
CunMkarel, MX HCIOJIB30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxHelimme cTpouTenbHbIE
MaTepuaibl: KepaMHuKa, CTEeKJIO, LEMEHT, O0eToH, xene300eToH. Ilpobiembl Ge3omacHoOro
MCIIOJIb30BaHUs CTPOUTENbHBIX MAaTEPUAJIOB B [TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3yyeHue OoOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTBI, NPOBEJICHUE
Ka4eCTBEHHBIX PEAKIMA Ha XJIOPUI-MOHBI M HAOJIOJEHME NPU3HAKOB MX IPOTEKAHUS, OIBITHI,
oTpakarommue (U3NYECKHEe W XMMHYECKHE CBOICTBAa TaJlOTEHOB W UX COCIMHEHHN (BO3MOXHO
WCIIOJIb30BAaHUE BHUJACOMATEPUATIOB), O3HAKOMJICHHE C 0Opas3lamMu XJIOPHAOB (TaJOreHHUIOB),
O3HaKOMJIEHHE C oOpasnamud ceppl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEepHaoB), HaOIIOAEHUWE  Ipolecca  OOyrJMBaHMsS — caxapa IOJA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3YYEHHE XMUMHUYECKHUX CBOMCTB pa30aBiIEHHON CEpHOMN
KHUCJIOTBI, MPOBEJICHUE KaueCTBEHHOW peakIuu Ha Cyib(paT-MOH M HaONII0JeHHWE NpU3HaKa €€
NPOTEKaHMs, O3HAKOMJICHHE C (U3WYECKMMHU CBOilcTBaMu a3ora, ¢ocdopa M UX COeAUHEHHH
(BO3MOKHO HCHOJIB30BaHHE BUAEOMATEPUATIOB), oOpa3laMMu a30THBIX U (POChOpHBIX yrHOOpEeHHUH,
NoJlyueHue, coorpanue, paclio3HaBaHUE U U3yUeHHE CBOMCTB aMMHaKa, MPOBECHNE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pocaT-uoH U U3yUYEeHHE NPU3HAKOB MX MPOTEKAaHHUs, B3aUMOJICIICTBHE
KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MeJlbl0 (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPHUAJIOB),
U3y4eHHe MOJeNel KpHCTAIIIMUeCKUX pPEemETOK anMasa, rpaduta, QymiepeHa, 03HAKOMIIEHUE C
MIPOLECCOM  aCOPOLMU  pPAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPONCTBOM
IIPOTUBOTa3a, MOJIyueHUe, coOMpaHue, pacro3HaBaHHE U H3Y4YEHHE CBOICTB YIJIEKHMCIIOTO rasa,
IPOBE/IEHUE KAUEeCTBEHHBIX pEakIMii Ha KapOOHAT W CHIIMKAT-UOHBI M H3Yy4YE€HHUE MPU3HAKOB UX
IPOTEKAaHUs, O3HAKOMJICHHE C MPOAYKLUMEH CHUJIMKATHOW IPOMBIIUIEHHOCTH, PpELICHHUE
HKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BaxkHeillne HeMeTaibl ¥ X COeTUHEHUS.

Metabl M X COeIMHEHUS

OO11ast XapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX IOJIOXKEHHUS B
ITepuoanueckoii cucteme XuMuueckux 3nemeHToB . 1. Menneneesa u ctpoenus aromos. CTpoeHue
MeTalioB.  Meramnueckas — CBA3b M METaJUIMYecKas  KpUCTAJJIMYecKas  pemérka.
DIIEKTPOXUMUYECKUI PSAJT HAIPSHKEHUN METAIITOB. PU3NYECKUE U XUMUYECKUE CBOMCTBA METAJLIIOB.
OO6ume crnocoObl MOMydYeHus: MeTauioB. [loHSATHE O KOpPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI X OT Koppo3un. CrutaBel (CTaib, YyryH, TIOPATIOMUHHA, OpOH32) U UX IPUMEHEHHUE B OBITY
Y TIPOMBIIIUIEHHOCTH.

[Ilenounbie MeTasuibl: no0keHUe B [leprnoanyeckoi cucremMe XuMuueckux 3iemMeHToB /1. H.
MeneneeBa, CTPOCHHUE UX aTOMOB, HaXO0XACHUE B pupoe. Pusndeckue U XUMUYECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanus). OKCHIbl U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHne menouHbIx
METAJUIOB U X COCIUHEHUN.



[IlenoyHo3emMenbHbIE METAJUIBI MAarHUA W KaJblMi: mojioxkeHue B llepuoanmyeckoi cucreme
xuMmuueckux sneMeHtoB J[. WM. MenpeneeBa, CTpOEHHME HX aTOMOB, HAaXOXIEHUE B IPUPOLE.
duznyecKkne 1 XMMUYECKHe CBOMCTBA MarHus U Kaiblius. Baxuenmme coefuHeHns KaabIns (OKCH/I,
TUAPOKCHI, COJIH). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Anmomunuii: nionoxxenue B Ilepuonnueckoit cucreme XuMmMuueckux a3nemeHtoB [, .
MenieneeBa, CTpoeHUE aroMa, HaxoxiaeHue B npupoje. dusnyeckue M XMMHUUYECKHE CBOWCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSIL.

Kenezo: nonoxenue B [lepuognyeckoii cucreMe xumudeckux 3nnemeHtoB 1. . Menneneena,
CTPOCHHE aTOMa, HaXOXJeHue B npupoje. Gusndyeckrue 1 XuMHUYECKUE CBOMCTBA kee3a. OKCHIIbI,
ruapokcuabl u conu xenesa (I1) u sxenesa (III), ux cocras, cBOMCTBA U MOTyYEHUE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C 00pa3llaMu METAJJIOB U CIUIABOB, X (PU3UYECKHMMH CBONCTBAMH, U3yYCHHE
pe3yNbTaTOB KOPPO3HHM METAIOB (BO3MOKHO HCIOJB30BaHUE BUAEOMATEpUATIOB), OCOOEHHOCTEMH
B3aUMO/ICCTBUS OKCH/IA KAJIbIUS U HATPHS C BOJIOM (BO3ZMOXHO MCITOJIb30BAaHUE BUIEOMATEPUATIOB),
HCCJIC/IOBAHUE CBOMCTB KECTKOM BOJBI, IMpoOIlEcCa TOPEHMs JKele3a B KHUCIOPoJe (BO3MOXKHO
HCITOJIb30BaHNUE BHJICOMATEPUAIOB), MPU3HAKOB IMPOTCKAHUS KAYCCTBEHHBIX PEaKI[Ui Ha HOHBI:
MarHus, KajbIus, aTlFOMUHUS, IMHKA, xkene3a (1) u sxenesa (1), menu (I1), HabnroaeHue u onrcaHue
MIPOLIECCOB OKPAIIMBAHUA TIJIAMEHU MOHAMH HATPUs, KAl U KaJblus (BO3MOXKHO HCIIOIb30BAHNE
BUJICOMATEPHUAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHHUS W THAPOKCH]IA
IIMHKA, pEIICHUE IKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «BaskHelIe MeTauibl U UX COSTUHEHUSY.

XuMus M OKpyxKamouas cpeia

BemectBa u Marepuansl B NOBCEAHEBHOM KU3HM uejoBeKa. be3omacHoe WCIOJIb30BaHUE
BEIIIECTB M XUMUYECKUX peakinii B ObITy. [lepBasi moMOIIb TPH XUMUYECKUX 0KOTaX U OTPABICHUSX.

XVUMHYECKOE 3arpsi3HEHHE OKpYyKawlled cpensl (MpenenbHas IOMyCTUMas KOHIICHTpAIUs
BerlecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIE MATEPUATIBI).

Mescnpeomemnuie ceazu

Peanu3zanus MeXNpeIMETHBIX CBA3EH NMPU U3YUYEHUH XUMHUH B 9 Kilacce OCYLIECTBIISETCS Yepes
WCIIOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TIOHSATUN, SBIISFOIINXCS
CHUCTEMHBIMH JJISI OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mmue ecTecTBEHHO-HAyYHbIE TOHSTHS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, Kiaccu(puKaus, TMepUOJUIHOCTh, HAONIOJCHHe, OJKCIEPUMEHT, MOJCINPOBAHUE,
WU3MEPEHHE, MOJIEIb, SIBICHHE, ITAPHUKOBBIA d(PPEKT, TEXHOTOTHS, MaTEPUAITHI.

®dusnka: Marepusi, aToM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKJIWJI, H3O0TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKHM 3apsi/l, TPOBOJIHUKH, TOJIYIPOBOIHUKH, AUIIEKTPUKH,
(dOoTORIEeMEHT, BEMIeCTBO, Teno, OOBEM, arperaTHoe COCTOSHHME BeIIecTBa, Tra3, pPacTBOP,
PacTBOPUMOCTb, KPUCTAIUTMYECKAs PEIIETKA, CTIIaBhI, (DU3NYECKUE BETUIUHBI, €TMHUAIIBI U3MEPEHUS,
KOCMHUYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorust: ¢orocunres, apixaHue, Omocdepa, HSKOCHUCTEMa, MHUHEPAIbHBIE YIOOpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TOPOJIBI, MOJIE3HBIE UCKOIIAEMEbIE,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOIO o0miero oOpa3oBaHUS
JIOCTUTAIOTCS B XO7lc 0OOyUeHHUs XMMUU B €AMHCTBE y4ECOHON M BOCIIMTATEIBHOW JIEATEIHHOCTH B
COOTBETCTBUU C TPAIAUIIUOHHBIMU POCCUHUCKUMHU COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSAMHU, TPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH IMOBEJCHUS M CHOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAMOPA3BUTHSI U COLIMANTU3ALIUN 00YyYaIOIUXCSL.

JIM9HOCTHBIE PE3YyNbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOH MO3UTUBHBIX IEHHOCTHBIX OPHEHTAIIMI U PACIIMPEHHE OIBITA ICATEIHHOCTH Ha €€ OCHOBE,
B TOM YHCIIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHYECKOMY U HAYIHOMY
HACJICTUIO, TIOHMMAaHUsl 3HAYCHHS XWMHUYCCKOH HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOM HHGPOpMAIUEel O MEPeqOBBIX JOCTHUKEHHSIX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOU XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
1 00IIEeCTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJCTaBICHUS] O COIMAIbHBIX HOpPMax M MpaBWIaX MEXKIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTUBE, KOMMYHHUKaTUBHON KOMITETEHTHOCTH B 0O0IIIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIICIOBATEIBCKOM, TBOPYECKOWM H JPYIHX BHIAX JCATCIIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOW COBMECTHOM JAESTENbHOCTH MPH BBIOJHEHUU Y4eOHBIX, IO3HABATENIbHBIX 3aJad,
BBIMIOJTHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3/aHUM Y4eOHBIX TIPOEKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO U B3aUMOIIOMOIIM B TIpOIlecce ATONH Yy4eOHOH NesATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJICHUE W MMOCTYITKA CBOMX TOBAPHUIICH C MO3UIIMU HPABCTBEHHBIX U IMPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE TIPECTABICHUS O BEIIECTBE U XUMUYECKOW PEaKIIuU, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABJISFOIIME OCHOBY IS TIOHUMAHUS CYIIHOCTH
HAyYHOW KApTUHBI MUpPA, MPEJCTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPO/IBI,
B3aMIMOCBSI3SIX YEJIOBEKA C IPUPOTHOM CPeIoi, O POIH XMMHUH B MIO3HAHWHU ITHX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAmpaBleHHbIE Ha TMOJMYYCHHE HOBBIX 3HAHUA [0 XUMUH,
HeoOXoMuMBbIe JUISI OOBSCHEHHS HAOIOJAeMBIX TMIPOIECCOB U SBJICHHWM, IT03HABATEIHLHOM,
WH(OPMAIMOHHON M YUTATEILCKON KYJIbTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIBHON pabOTHI ¢
yu4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOd, JOCTYIHBIMH TEXHUYECKUMHU CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpPEC K OOY4YeHHI0 W TIO03HAHHWIO, JI0O03HATEITLHOCTh, TOTOBHOCTH W CIIOCOOHOCTH K
caM000Opa30BaHMIO, TMPOEKTHOW M HCCIEIOBATEIHCKON JAESITEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HANPaBIEHHOCTU U YPOBHS O0y4YEeHHS B NajbHEHIIEM;

4) popMupoBaHHS KYJbTYPHI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOT0 OTHOLIEHHS K CBOEMY 3/I0pPOBbIO, YCTAHOBKU Ha
3JIOpOBBIM 00pa3 )KU3HU, OCO3HAHKE MOCIEICTBUN U HETIPUATHE BPEAHBIX MPUBBIUEK (YIIOTpeOieHus
QJIKOTOJIsI, HAPKOTUKOB, KypEHUs), HEOOXOIUMOCTH COONIOACHHS MpaBWI OE30MacCHOCTH MPHU
oOpalleHny ¢ XMMUYECKUMH BEIIeCTBAMU B OBITY U PEeaTbHOM KU3HU;

S) TPy10BOr0 BOCIIUTAHUSA:



UHTEpEC K MPAKTUYECKOMY M3YYEHMIO Ipodeccuil M TpyAa pa3iIudyHOro poja, yBaK€HHE K
TPYLy U pe3yJbTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUS MPEIMETHBIX
3HAHUH M0 XMMUH, OCO3HAHHBII BEIOOp MHIMBHUYaJIbHON TPAEKTOPUH MPOJIOKEHHUS 00pa3oBaHus ¢
y4€TOM JIMYHOCTHBIX MHTEPECOB M CIHOCOOHOCTHM K XHUMMH, OOILECTBEHHBIX HMHTEPECOB MU
noTpeOHOCTEH, ycIemHol npodecCuoOHalIbHON AEATeNbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTb aJaNTUPOBATHCA B PO ECCHOHATIBHON cperie;

6) PK0JIOrMYeCKOro BOCIIMTaHHUA:

9KOJIOTUYECKH LI€1ecO00pa3Hoe OTHOLIEHHE K IMPHUPOJIE KaK MCTOYHHUKY JKM3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBaHMs, NMOHMMaHUE LEHHOCTU 3J0pOBOro M 0Oe30macHOro olpas3a >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U TICUXHYECKOMY 3710pPOBBIO, OCO3HAHUE
[IEHHOCTH COOJIIOJICHHsI MPpaBU O€30MacHOTO MOBEJACHHUSA NMpPU pabOTEe C BEIIECTBAMH, a TAKXKE B
CUTYalLUsX, YTPOKAIOLIUX 310POBBIO U KU3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HaHUS, MOJIydyaeMble IPU U3y4EeHUM XUMMH, JJIS PELIeHus 3ajad,
CBSI3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEAOH, IS MOBBILIEHUS YPOBHS dKOJIOIMYECKOU KYJIbTYpHI,
OCO3HaHHUA I100aJIbHOTO XapaKTepa 3KOJOTMYeCKUX MpoOaeM M MyTel UX pelIeHUs] MOCPEACTBOM
METOJI0OB XMMUH, DKOJIOTUYECKOTO MBILIJIEHNS], YMEHHS PYKOBOJICTBOBATHCS UM B II03HABATEIBHOM,
KOMMYHHMKaTUBHOW U COLIAJIbHON ITPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBLICISIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MHUPOBO33pEHUsT OOIIeHAayYHblE NOHATUS (3aKOH, TEOpHs, NMPHUHILMII, THIIOTe3a, (DaKT, cucrema,
IpoIlecc, SKCIEPUMEHT U JPYroe.), KOTOpbIE HCHOJb3YIOTCS B €CTECTBEHHO-HAyUYHBIX YUEOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHWM M3 3TUX NMpeAMETOB (hOpMHpPOBATh MPEACTABICHUE O
LIEJIOCTHOW Hay4YHOM KapTUHE MHpa, U YHHMBEpcalbHble Yy4deOHble AEWCTBUS (TMO3HABATEIbHBIE,
KOMMYHHKaTHBHbIE, PETyJIATHUBHBIE), KOTOpbIe 00OecrneuyuBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOM! eATEIbHOCTH.

ITo3HaBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHMSI UCTIOIb30BaTh MIPUEMBI JIOTHYECKOTO MBIIIJIEHUS TP OCBOEHUM 3HAHUI: PACKPHIBATh
CMBICJI XUMUYECKUX MTOHATUH (BBIIENATh UX XapaKTepHbIe IPU3HAKH, YCTAHABIMBATh B3aUMOCBSA3b C
JPYTMMHU TOHSTHSIMH), UCIOJIb30BAaTh MOHATHUS sl OOBSICHEHHS OTHENbHBIX (DAaKTOB U SIBJICHUIA,
BbIOMpaTh OCHOBAaHUS M KpPUTEPUU Ui KilacCU(UKAIMM XUMHUYECKHX BEIIECTB UM XHUMHYECKHUX
peakIMii, yCTaHaBIMBATh NMPUYMHHO-CIICACTBEHHBIE CBA3M MEXIY OObEKTaMHU H3Y4EHUS, CTPOUTH
JIOTMYECKUE pacCyXIeHUs (MHIYKTUBHbIEC, AEAYKTUBHBIC, IO AaHAJOTMM), JIeJaTh BBIBOABI U
3AKITHOYEHUS;

YMEHHME NpPHUMEHSATHh B IPOLECCe MO3HAHUS MOHATUS (MPEAMETHbIE W METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yeMble B XUMHH, IpeoOpa3oBbIBATh IIUPOKO
NpUMEHSeMble B XMMHMU MOJIENIbHBIE TPEACTABICHUS — XUMHUYECKUH 3HAK (CUMBOJ 3JIEMEHTA),
XuMHueckast GopMylia U ypaBHEHUE XMMHUECKON peakuy — P PeIIeHUH yueOHO-T03HAaBaTEIbHbBIX
3a/1a4, ¢ y4€TOM 3THUX MOJEIbHBIX IPEICTABICHUN BBISABIATH U XapaKTEPU30BATh CYIIECTBEHHBIE
NPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUECKUX BEIIECTB U XUMUUYECKHX PEAKLUH, BHISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHBIC CBS3M M IIPOTUBOPEYMS B HM3y4aeMBIX IIpoLiecCax M
ABJICHUSX.

Ba3oBrble ucciaenoBareJnLCKue AelCTBHSA:

YMEHUE UCIO0JIb30BaTh [I0CTABICHHBIE BOIIPOCH] B KAUECTBE HHCTPYMEHTA [TIO3HAHMS, a TAKXKE B
Ka4ecTBE OCHOBBI Ui (DOPMHUPOBAHHS THIIOTE3bl 1O MPOBEPKE NMPABHIBHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;



NpUOOpEeTEeHNE OMNbITa MO IUIAHUPOBAHUIO, OpraHU3allid W MPOBEICHUI0 YYEHHUYECKUX
HKCIEPUMEHTOB, YMEHUE HAOJIOATh 3a XOJOM IPOLECcCa, CAaMOCTOSTENLHO MPOTHO3UPOBATh €ro
pe3yibTar, (GopMynupoBaTh O0OOLICHHS W BBIBOJIBI IO pE3yjibTaTaM IPOBEAEHHOTO OIbITA,
HCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOeNIaHHOM padoTe.

Pabora ¢ undopmaunmeii:

yMEHHUE BBIOMpATh, aHATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO PA3IHMYHBIX BHIIOB U
dopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HBIX MCTOYHHUKOB (HAYYHO-IIOMYIISIpHAS JHTEparypa
XUMHYECKOTO COACpkKaHUs, CIpaBOYHbIE MMOCOOUs, pecypchl MHTepHeTa), KpUTUUECKH OLICHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPHUMEHATh Pa3IMYHbIE METOABI U 3AIPOCHI MPHU TOUCKE U O0TOOpEe MHPOPMALUHU U
COOTBETCTBYIOIUX JIaHHBIX, HEOOXOIUMBIX JJISl BHIMOJHEHUS! YU4E€OHBIX M TO3HABaTENLHBIX 3a]a4
onpeAenéHHOr0 THUIA, NPHOOpETEeHHE OMbITa B OOJACTH HCIHOJIb30BaHUA HH(DOPMALIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJOTUH, OBJaJIeHWE KYJIbTYpOl aKTHBHOTO HCIOJB30BAHUS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIIHHO BEIOMPATH ONTUMAIIbHYIO OPMY IPEACTaBICHUS HH(OPMAIHN
U WUTIOCTPUPOBATH pellaeMble 33aa4i HECIOKHBIMH CXEMaMH, IuarpaMMaMu, JpyruMu GopMamu
rpaduK U UX KOMOMHAIUSIMH,

YMEHHE HCIONb30BaTh M AaHAIM3UpPOBATh B Mpolecce Y4eOHONH U UCCIe0BaTEIbCKOM
JeSITeTbHOCTH WH(POPMAIIHMIO O BIMSHUH MPOMBIIUICHHOCTH, CEIbCKOTO X035CTBAa U TpaHCIIOpTa Ha
COCTOSIHUE OKpY’Karollel IPpUPOTHOHN cpeibl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

YMEHUS 3aJjaBaTh BOIPOCH! (B X0/€ Auaora u (Win) AMCKYCCHH) IO CYLECTBY 00CYyX1aeMon
TeMBI, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BHIIOJHEHMSI IPEATIOKEHHOM 3a/1a4;

YMEHHMSI [IPE/ICTABIATh MMOJYYEHHbIE PE3YJIbTaThl TO3HABATEILHOMN EATEIBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JAeJIaTh MIPE3CHTALMIO PE3YJIbTATOB BHINOJHEHNS XUMHUUECKOTO SKCIIEPUMEHTA
(J1TabopaTOpPHOTO OIBITA, J1A0OPATOPHONW PabOTHI MO HCCIEIOBAaHUIO CBOMCTB BEIIECTB, Y4€OHOTO
MIPOEKTA);

YMEHMsI y4eOHOrOo COTPYAHMUYECTBA CO CBEPCTHHMKAMU B COBMECTHOM MO3HABaTENIbHOM U
UCCIIEI0BATEIbCKON ESTEILHOCTH MPH PEIIEHUN BO3ZHUKAIOLIUX MPOOJIEM Ha OCHOBE y4€Ta 00IIMX
UHTEPECOB M COIIAaCOBAaHUS NO3ULUH (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpJIMHAIIMSI COBMECTHBIX JEHCTBHI, ONpeielieHne KPUTEPHUEB MO OL[EHKE KayecTBa BHINIOJIHEHHON
paboThI U IpyTHE).

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHME CaMOCTOSITENIBHO ONPENENATh LENIN AESITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JIESATEILHOCTD, BBIOMpPATh Hanboee
s exTrBHBIE CITOCOOBI PENICHHs YUeOHBIX U TTO3HABATEIBHBIX 3aa4, CAMOCTOSTEIFHO COCTABIIATH
WM KOPPEKTUPOBATH MPEIOKEHHBIN alIrOpPUTM JIEMUCTBUN NpPHU BBINOJHEHUU 3alaHUM C Y4ETOM
MOJTyUYeHUs HOBBIX 3HAHMA 00 H3Yy4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OILIEHHWBAThH
COOTBETCTBUE MOJIYYEHHOIO Pe3yJIbTaTa 3asiBICHHOH 1IeJIM, YMEHUE HCI0Ib30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B YCIOBUH 3aJaHUIA.

HPEAMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pPE3YyNbTATOB IO OCBOCHUIO 00S3aTENBHOTO  COAEpIKaHUs,
YCTAaHOBJICHHOTO JaHHOW (emepanbHOl  pabodeid MporpaMMoi, BBIJCHSIOT: OCBOCHHBIC
0o0y4aromuMucs HayyHble 3HaAHUS, YMEHUS U CIIOCOOBI ACUCTBUIM, crierupuuecKkue Juisi IpeAMETHON
o0macti «XUMHs», BHIBI JESATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEpIpEeTalluy,
npeoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX yYEOHBIX U HOBBIX CUTYaIIHSX.



K xonuy oOyuenuss B 8 kiiacce mpeaMmeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkatb CHOPMHUPOBAHHOCTH y OOYJAIOIINXCS YMEHUH:

®  DPACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATHUN: aTOM, MOJIEKYJa, XUMUYECKUU
AJIEMEHT, IIPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOIHAs M HEOAHOPOJHAs),
BAJICHTHOCTb, OTHOCHUTEJIbHAsI aTOMHAasi M MOJIEKYJsipHAs Macca, KOJWYECTBO BEILIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi A0Jsl XUMUYECKOTO 3JIEMEHTa B COSAMHEHUH, MOJIAPHBIA 00bEM, OKCHUI,
KHCJIOTA, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEILHOCTD, CTEIICHb OKUCICHUS, XMMUYECKasi peaKius,
KIIaCCU(UKALMS PEaKIMid: PEaKIUM COCIUHEHUS, PEaKIMU Pa3NIOKEHUs, PEaKIMy 3aMEIICHUs,
peakuu oOMeHa, AK30- U HHAOTEPMUUYECKUE PEaKLMU, TEIIOBOU 3(PQeKT peakuuu, sSApo aroma,
JJIEKTPOHHBIA CIIOM aroma, aTOMHas opOuTaib, paguyc aromMa, XMMHYECKas CBs3b, MOJSIpHAs U
HEMOJISIpHAsl KOBAJICHTHAsI CBsSI3b, MOHHAs CBS3b, MOH, KATHOH, aHMOH, PAacTBOP, MAacCOBasl JOJIS
BelecTBa (ITPOLICHTHAS] KOHIIEHTPAIHs) B paCTBOPE;

®  JWUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IOHATHA M TPUMEHSATH 3TH
MIOHSITHUS TIPU ONMCAHUH BEIIECTB M UX MPEBPAIICHU;

®  HCIIOJIB30BaTh XUMHYECKYIO CUMBOIIMKY JIJISI COCTABJICHUS (POPMYJT BEIIECTB U YPABHCHHM
XUMHYECKUX PEAKIIUN;

®  ONpeleisITh BAJICHTHOCTh AaTOMOB JJICMEHTOB B OWHAPHBIX COCIUHCHHSX, CTCIICHb
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCTUHEHHSX, MPUHAIJICKHOCTh BEIIECTB K ONMpeAeNEHHOMY
KJIACcCy COEOWHEHW 1o QopmynaMm, BHJ XHMHUYECKOM CBs3M (KOBaJieHTHass M HWOHHAsA) B
HEOPTraHUYECKUX COCAMHCHUSX;

e packpsiBaTh cMbica Ilepumoanueckoro 3akona [[. M. MenaeneeBa: 1€MOHCTPUPOBATH
MMOHUMAaHWE TIEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKUX DJIEMEHTOB OT WX IOJIOKEHUS B
[Tepuoanueckoi cucreMe, 3aKOHOB COXPAaHEHHUS MAcChl BELECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

e ONHWCHIBATH M XapakTepu3oBaTh TaOauMuHyro (opmy Ilepuogudyeckoit CUCTEMBI
XUMHYECKHX JJIEMEHTOB: Pa3inyaTh MOHATUS «rjaBHas moarpymma (A-rpynma)» u «moOodHas
noarpynmna (b-rpymma)y, maneie U G0bIIIe TEPUOIbl, COOTHOCUTH 0003HAUYEHH I, KOTOPbIE UMEIOTCS
B Tabmune «llepuogunyeckas cucrema xumudeckux snemeHToB J[. M. MenneneeBa» ¢ 4uCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUUYECKHUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Ynucio
AIIEKTPOHOB U pacIpeieNIieHHe UX TI0 AIIEKTPOHHBIM CIIOSIM);

e  KJacCH(UIMPOBATh XMMHUYECKHE DJIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XUMHUUYECKHE
peaxiuu (1o YUCIy U COCTaBY YYaCTBYIOIINX B PEAKIIUHU BEIIECTB, M0 TEIULIOBOMY P HEKTY);

®  XapakTepu3oBaTh (OMHCHIBATH) OOIIME XUMHYECKHE CBONCTBAa BEIIECTB PAa3THMYHBIX
KJIACCOB, MOJTBEpXkAasi OINHUCAHHME MPUMEPAMH MOJEKYJSIPHBIX YPAaBHEHHM COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;

® [IPOrHO3UMPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KAdeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHHS XUMHYECKUX MPEBPAICHUHN B PA3TUIHBIX YCIOBHUSAX;

®  BBIUHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (GopMysie COeTUHEHHs, MaCCOBYIO JIOJIIO0 BEILIECTBA B PacTBOpPE,
IIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKOU pEaKIVH;

® [PUMEHATHh OCHOBHBIC OIEpallM¥ MBICIUTEIBHON JAESITEIIBHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 00001IeHIE, CHCTEMATH3aIUI0, KITACCU(UKAIINIO, BBISIBJICHHE IPUIUHHO-CIIEACTBCHHBIX
CBsI3€M — JJI M3YYEHUS! CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIMM, €CTECTBEHHO-HAYUYHbBIE METOIbI
MO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOACITUPOBAHNE, SKCIICPUMEHT (PEaIbHBIN 1 MBICIICHHBIN );



e CieloBaTh TMpaBWIaM TMOJb30BaHMUSA XMMHUYECKOH TIOCYIOoW U J1abOpaTOpHBIM
00opyoBaHuEM, a TaKKe MpaBujIaM oOpallleHus C BEIeCTBAMH B COOTBETCTBUU C MHCTPYKIUSMU 110
BBINOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB IO IMOJYYCHHIO U COOMPAHHUIO Tra3000pa3HBIX
BEIECTB (BOJAOPO/A U KUCIOPO/Ia), IPUTOTOBJICHUIO PACTBOPOB C OMPEIEAEHHON MacCOBOM J10JIei
pPacTBOPEHHOIO  BEILIECTBA, ILJJAHUPOBaTh M MPOBOJUTh XUMHUYECKHE SKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIENOYEH U KUCIIOT C MOMOIIBI0 HHAUKATOPOB (J1akMyc, peHoIpTanenH,
METHUJIOPAHXK U APYTHUE).

K koHmy oOydyenus B 9 KJjacce IpeAMETHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE IOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

®  pacKpblBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUH: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYyJIa, HOH, KaTHUOH, AaHHMOH, IIPOCTO€ BEIIECTBO, CJI0)KHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKasl peaKIUsl, XHMUYECKasl CBA3b, TEINIOBOI
3ppeKT peakuud, MOJb, MOJSIPHBIA O00BEM, pacTBOp, DIEKTPOJUTHI, HEIIECKTPOJIHUTHI,
DIIEKTPOJIUTUYECKAsT TUCCOIMALMsS, PEAaKIMd WOHHOTO OOMeHa, Karaiu3aTrop, XHUMHYECKOe
paBHOBecHe, OOpaTUMbIe U HEOOpATUMbIE PEAKIMH, OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHHE, aJUIOTPONusi, amM(pOTEpHOCTb,
XUMHYECKasl CBsA3b (KOBaJIEHTHAs, MOHHAs, METAJNIMYECKasi), KpUCTAJUIMUECKasl peéTka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTbh XUMHYECKOW pEaklMH, NMPeAesbHO JormycTuMas KoHneHTpanus 1K
BEILECTBA;

®  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUNH U TNPUMEHATH 3TH
MIOHSITHS IIPH ONMCAHUM BELLECTB U UX NPEBPAIICHUN;

®  CIOJIB30BaTh XMMHUYECKYIO CUMBOJIUKY JJIsl COCTABICHUS (POPMYJI BEILIECTB U ypaBHEHUI
XUMUYECKUX PEaKUi;

e  OmIpeleNsITh BaJIEHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB B COETMHEHUSX
pa3IMYHOTO COCTaBa, IPHHAJIEKHOCTb BEUIECTB K ONPEIACIEHHOMY KiacCy COEAMHEHHH II0
dopMynaM, BUJ XUMHUYECKOHN CBSI3M (KOBaJE€HTHas, MOHHAs, METa/NINYeCKas) B HEOPTraHUYECKHUX
COEIMHEHUX, 3apsii MOHA 0 XUMHUYECKOW ¢opMmysie, XapakTep Cpelbl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTANINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

e packpsiBaTh cMbIci [leprnonanueckoro 3akona /1. 1. MenaeneeBa u 1€eMOHCTPUPOBATh €r0
NOHMMAaHME: OIUCHIBaTh U XapakKTepu3oBaTh TabauuHyro ¢opmy Ileproguueckoir cucTEMbI
XUMHUYECKHX 3JIEMEHTOB: pasiHuaTh MOHATHUSA «IJIaBHas moArpynna (A-rpymma)» U «1o0o4Has
noarpynna (b-rpymnmna)y, maneie 1 60JbIIME TEPHUOIbI, COOTHOCUTH 0003HAUYEHUs1, KOTOPbIE UMEIOTCS
B IEpUOIUYECKOM TaOJMIe, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsiz Apa, 00IIee YUCIIO FJIEKTPOHOB U paCIpeIeeHHue UX MO ANEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JIEMEHTOB U UX COEAMHEHUH B
npejienax MaJbIX MEPUOJIOB U TNIaBHBIX MOATPYII ¢ YUETOM CTPOEHHUS UX aTOMOB;

e  KJaccu(UIUpPOBaTh XMMHMUYECKHE 3JIEMEHTHI, HEOpPraHWYEeCKHE BEIIEeCTBA, XUMHUYECKHE
peakiuu (10 YUCIY M COCTaBy y4YacCTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIUIOBOMY 3 deKTy, Mo
M3MEHEHHUIO CTENEHEeH OKHUCICHHS] XUMUYECKUX JIEMEHTOB);

®  XapaKTepHu30BaTh (ONMUCHIBATH) OOIIUE U CTIEHU(PUICCKNE XUMHUIECKHE CBOMCTBA TTPOCTHIX
U CJIOKHBIX BEUIECTB, ITOATBEPK1asl ONKUCAHUE MPUMEPAMHU MOJEKYJISPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

®  COCTaBJISITh YPAaBHEHHUS JJICKTPOJMTHUYECKOM AMCCOIMALMM KHUCIOT, LIEJIOYEH U COJEH,
NOJHBIE W COKpalIEHHBIC YpaBHEHHMsS pEaKIMi HMOHHOTO OOMEHAa, YpaBHEHHs pPEaKLUH,
MOATBEPKIAOIINX CYIIECTBOBAHNE T'€HETUYECKON CBA3U MEXAY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;



®  DACKpBIBATH CYIIHOCTb OKHUCIIMTEJIBHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOI0 OajlaHCa ITHX PEeaKLuii;

e IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUs XMMUUYECKUX MPEBPAILECHUN B Pa3JINYHbIX YCIOBUSX;

®  BBIYNCIATH OTHOCUTENBHYI0 MOJIEKYJISPHYIO M MOJISIDHYIO MacChl BEILECTB, MacCOBYIO
JIOJIF0 XMMUYECKOI'0 3JIEMEHTa 10 (OopMylie COCIUHEHUs, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU pEaKIvH;

e coOmonaTh IpaBuUia IOJb30BAHUSA XUMMYECKOW TMOCYAOH U J1aOOpaTOpPHBIM
000pyI0BaHUEM, a TAKXKE MPaBHJIa OOpPAIIEHNUS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU O
BBINOJIHEHUIO J1TAOOPAaTOPHBIX XMMUYECKUX OIBITOB IO IMOJYYEHHIO U COOMPAHHUIO ra3000pa3HbIX
BEIIIECTB (aMMHUaKa U yrJIEKHCIIOro rasa);

® IIPOBOJUTH PEAKIMM, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh OIBITHBIM IYyTEM XJIOpUA-, OpOMHI-, MOAUA-, KapOoHaT-, Qocdar-, CUIMKAT-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI N3YYE€HHBIX METAJUIOB, IPHCYTCTBYIOIINE B
BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX BELIECTB;

® [PUMEHATH OCHOBHBIC OIEpPAllU¥ MBICIUTEIBHON JACSITEIBHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHME, O0OOLIECHHE, CUCTEMAaTHU3ALNIO, BBIABICHUE NPUYMHHO-CIEIACTBEHHBIX CBSI3€d — s
W3YYEHHUs CBOMCTB BELIECTB U XUMHYECKHX PEAKLUM, ECTECTBEHHO-HAYYHbIE METOJbI IIO3HAHMS —
HaOJr0IeHNe, H3MEPEHUE, MOJIETIUPOBAHUE, SKCIEPUMEHT (peaJIbHbI U MBICICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazpnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bogopoa. Ilonsitue o 2 | bubmmnoreka HOK

' KHUCIIOTaxX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 00 5 | | bu6nunorexa [IOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACChI 1 | | bubmuoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMUYECKUX 3jiemeHToB 1. Y.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6numoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4yeckue peakiun
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 | bubanoreka [JOK
' OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Wroro no pazaeny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL TP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 brbmmorexa [TOK
' pymHsL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' o FPYIHEL oA https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no paszneny 25




Paznen 3. MeTaJJIbI M UX COeAUHEHUS

. bubnuorexa [JOK
3.1 Obmwme cBoidcTEa METANLIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.cdsoo.ru/Tf4 12636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teira U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paboTHl B 1a00paTOPUU U IPUEMBI | bubnnorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorera OK
! . PHMEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOW COJIN)»
bubmmoreka IIOK
6 ATto oJne 1
TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u clnoKHBIE BENIECTBA 1 buommorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 nommorexa [O

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

bu6nmmoreka [IOK

10 Xumunueckas gpo a. BanenTtHoc
M A opuyx HIHOCTR https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKHUX 3JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
DJIEMEHTA B COCAUHEHUHN https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 Pu3znuecKrue U1 XUMUUYECKHUE SIBJICHUSI. bubmmoreka [JOK
XumMmuueckas peakis https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubnnoreka [JOK
XUMHYECKHE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brluucnenus koamuecTBa, MacChl
17 BEILIECTBA 110 YPABHEHUSIM bubamorexa LOK
yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanms xumuuecknx
18 €aKui (COeAMHEHNUS, PA3I0KEHUS bubamorexa LOK
p P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
bubnmorexa LIOK
19 sHukIoneauct. O000mEeHe 1
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BCIIIeCTBa U XUMHUYCCKUC PCAKITU

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHACTOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubamorexa LOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoOsI MoTydeHUsT KHCIIOpOoia B
23 nabopaTopun Zlqn OMBII_HJ'IerHOCTI/I bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
1 SHJOTEPMUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmmorexa LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopox — anemeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% dusnvecKkue 1 XUMHUYECKUE CBOMCTBA bu6mmoreka IIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 IlonsiTHE O KMUCIOTAX U COJIAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3Yy4YEHUE €ro CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [IOK

o Y https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [TOK

BH

P "p B o https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [Tonstre 06 bubmmoreka [JOK
UHJHUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas padbora Ne 5 o Teme
«IIpurotoBiieHre pacTBOPOB C bubnnorexa [JOK

38 . . .
OIpeAEIIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcunsl: cocTaB, KacCupUKaLKs, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHMCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI nganIc)KI/Ie bubmorexa [IOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEJTUHEHMIN»
I'enetnyeckas CBS3b MEKIY
48 KJIacCaMH HEOpPTraHWYeCKUX bubmmorexa [IOK
. P https://m.edsoo.ru/00ad9a50
COCTMHEHUI
49 O06001IeHre U CUCTEMATU3 A bubnuoreka [{OK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKHNX 3JIeMeHTOB. IloHsTHE O bubmorexa OK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonasl, TPyYIIIBL, TOATPYIIIEL bubmmorexa LOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToMOB 3J1eMeHTOB llepuoanueckon bubmorexa [IOK
p https://m.edsoo.ru/00adabbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHUS HAYKH U IPaKTUKU. []. bubmuoreka [IOK
N. MenaeneeB — y4€HbIN, M€1aror 1 https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
PesepBHrIil ypok. O000IIEHNE U
58 CI/ICTEM&TI/ISZP WS 3HAHUH / bubmorexa LOK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas pabota
KonTponbHas pabota Ne4 mo Teme
59 «CtpoeHue aroma. XuMudeckas bubmuoteka [IOK

cBs13b» / Beepocceuiickas
MpoBepoyHas pabora

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




60 DJIEKTPOOTPULIATETLHOCTh aTOMOB 1 bubnmnoreka HOK
XUMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmorexa [IOK
61 VoHHas XHMHHeCKast Cos3b ! https://m.edsoc%.lru/OOadac34
2 KoBasieHTHas nonsipHast XMMU4eCKas | bubmmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBanientnas nenomnsipuas 1 bubmmoreka [JOK
XUMUYECKAsA CBSI3b https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
o4 Crenens okHcieHus ! https://m.edsofru/OOadae28
65 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC 1 bubmuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
bu6nmoreka LIOK
66 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps-//m.c dso:fru/OOa db076
PesepBHrliit ypok. O6001eHNE 1
67 CHUCTeMaTH3aIvs 3HaHUH 110 TeMe | bubnuoreka [{OK
«CTtpoeHne aromMa. XuMHU4IeCcKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O00011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuii 3aK0H.

| [lepuoauueckast cucrema | Bu6muoteka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bubnnorexa [JOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 kmacca»

6 Krnaccudukanus XuMuueckux | bubmuoreka [OK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

2 ITonsiTHE O XUMUYECKOM | but6mmorekxa [IOK

PaBHOBCCHUHU. q)aKTopBI, BIIHAOIINC

https://m.edsoo.ru/00adc28c




Ha CKOPOCTh XUMUYECKOU PEeaKINU
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

Jucconuanysa. XuMHUECKUe
pCaKknuu B paCTBOpax»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 muccoranuy. CUIIbHBIE U clIa0bIe buGnuorexa [IOK
’ https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini buGnuorexa [IOK
P beak hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEACTABICHUI bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMALIAN
XUMHYECKHE CBOUCTBA COJIEU B
13 CBETE IIPEACTaBIECHU 00 bubnnorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001meHre U CHCTEMaTH3aIIHS bubnuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Pelenne s3xcnepuMeHTAITLHBIX Bubmiorexa IOK
p https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUYECKHE CBOMCTBA HA MPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmorexa LHOK
’ yi ’ https://m.edsoo.ru/00ade 104
MPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[Tonydenne consTHON KUCIOTHI bubmorexa LIOK
yi - . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnoTpomnHbIe MOAU(UKAIIUN CEPBHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COEIUHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

24 (I)I/II;I/ILICCKEC u XI/II;H/IquKI/Ie bubamorexa LOK

. https://m.edsoo.ru/00ade802
CBOIMCTBa
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyecKkrue 1 XuMUYECKHe brbmmorexa [TOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

IMOJIYUYCHUA CepHOfI KHCJIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY’KaroIlen cpeibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoy 10U

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycr; aHeHME B IIPUPOE bubmorexa LIOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeeab
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMOTYUCHHS bubmorexa HOK

> THOIYH https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmydyenne aMmMuaKa, u3ydeHue bubmmorexa LOK
yqu - M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0peunii. XUMHUYECKOE bubnmorexa OK
yRoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEH Cpeibl
COEIMHEHHUSIMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta (1)(1)1531/1(‘16221(1/16 " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Ka4u€CTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHul. 3arps3HeHne
MIPUPOIHON cperbl hochaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnnorexa [IOK
PHPOZE, . https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHWYECKHE CBOMCTBA.
36 DKOIOTHYEeCKUE IPOOIEMBI bubmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YroiipHasa KHUCI0Ta U €€ COJIN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
13 "[lonydyeHue yrieKucioro rasa. Bbu6mmoteka [JOK
KauecTBenHnas peakiusa Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ae054¢e
COEIMHEHMSX YIiiepo/ia
bu6mmoteka IIOK
40 Kpemunii u ero coequHeHust
p A https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
A1 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o TeMme «Baknaeiimue https://m.eds00.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUIY
KonTponbnas padota Ne3 o teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTayUIbl U UX

COETMHEHM S

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




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKUN P bubnnorexa LHOK
P . P https://m.edsoo.ru/00ael156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsaTue o KOppoO3UU METATIIOB bubnnorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILIIBI — bubnuoreka [{OK
KaJILIIMA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubnmorexa OK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
57 JKEcTKOCTh BOMBI U CITIOCOOBI €€ but6mmorekxa [IOK

yCTpaHEeHUS

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €8 bubnmorexa LHOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AdrOMHHHIH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunorexa LIOK
https://m.edsoo.ru/00aec1d86
57 OKcuapl, TMAPOKCUABI U COTTU bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O6O6HUICHI/I€ Y CUCTEMAaTH3aIHS
3HAHUH
[IpakTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX bubnnorexa [JOK
3a71a4 110 TeMe «BakHenme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHEHUS
Brluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OOUH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubmuoreka [OK
COAECPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JM BBIXOJa IPOIYKTa
peakiumn
61 O060061IeHre U cucTeMaTH3alus
3HAHUH
KonrtponsHas pabora Ne4 o reme
62 «BaxkHeume MeTaiIbl U UX

COCOUHCHU A




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PeszepBubIil ypok. O60011IeHIE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHLIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs

1

ITo Teme: ((HepBOHa‘laJ'IBHHe XUMHNYCCKHEC ITIOHATHA»

1.1

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aTOM,
MOJICKYJIa, XMUMHYECKUN SJIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAsT U HEOIHOPOJHAs), BAJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIKYJIApHAs Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas J0JS XMUMHYECKOro
JJI€MEHTa B COCAMHEHUH, MOJIAPHBIN 00BEM, XUMUYECKasT PEaKIHs,
KIaccupuKalusg peakluid: peaklud COCAUHEHHUS, PEaKIuu
pa3NioKEHUs, PEaKIMH 3aMEIICHUs, PEeaKIMu OOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TEIUIOBOM 3(pdeKT peakuuu, pacTBop,

MaccoBas J10JIsI BEMIECTBA (TPOIEHTHAs KOHIICHTPAIIUSI) B PaCTBOPE

HUIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUUYCCKHUX MOHATHH W

NPUMCHATH 5TU TOHATUA IIPU OITMCAHHUU BCUICCTB U UX npeBpameHHﬁ

1.3

HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIUKY JUIsl COCTaBJIEHUS (OpPMYJ

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaxunﬁ

1.4

PAaCKpbIBATH CMBICII 3dKOHOB COXpaHCHUA MaACChl BCUICCTB,
IIOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHs, 3aKOHa

ABoraapo

1.5

OIpCACIIATL  BAJICHTHOCTL ATOMOB  3JICMCHTOB B 6I/IHapHBIX

COCTUHEHUIX

1.6

KJ1acCU(UIUPOBATh XUMHUYECKHE pPEaKIuH (10 YUCIy M COCTaBy

YUYaCTBYIOIIMX B PEaKIMH BELIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYIO MOJICKYJIAPHYIO U MOJISIPDHYIO MACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIUHCIISTH MACCOBYIO JIOJII0 XMMHUYECKOrO 3JIeMEHTa 1o dopMmysie

COCIUHCHHUS,
BBIUKCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOIIOACHHE,
W3MEPEHHE,  MOJICTUPOBAHKUE, OSKCHEPUMEHT  (peajabHbId |
MBICJICHHBIN )

[To Teme: «BaxkHelme npeACTaBUTENNM HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX ITOHATHH: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIpEeAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOMHCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMECpaMU
MOJIEKYJISIPDHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBUCHMOCTH OT HX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUSA XUMUUYECKUX

HpeBpaIIIeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWiaM IMOJb30BAHUS XHMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYIOBaHHEM, a TaKXKe MpaBWIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHHUIO
abOPaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJA M KUCIOPOJa), MPUTOTOBIECHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM pPacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAacHO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO

WHAUKATOPOB (JIaKMYC, (heHOoIPTaTICHH, METUIIOPAHXK U JIPyTHUE)

2.7

IIpOBOAUTD paCQéTBI 10 YPaBHCHUTIO XHUMHYECKOM pCaknuun

I[To Teme: «Ilepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xumuueckas cBsi3b. OKHUCIUTENBLHO-BOCCTAHOBUTEIIHLHBIE pCakuum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MOHSTHH: AApO aroMa,

AJICKTPOHHBIA CJIOW aTOMa, aTOMHasi OpOWTalb, paguyc aToma,




XAMUYECKasl CBS3b, MOJSIPHASI W HEMOJSpHAs KOBAJCHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HOH, KAaTHOH, AHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(bI/II_[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

33

34

OIMCHIBATh U XapaKTepr30BaTh TabamuHyto hopmy [leproamueckoit
CUCTEMBl XMMHYECKUX DJIEMEHTOB: paszlindarTh IOHSTHUS «TJIAaBHAS
noarpynma (Arpymnma)» u «mnobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbich I[lepuoamueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU AL B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘{€HI/IH, KOTOpBIC  HUMCIHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHUYCCKHUX JJICMCHTOB I[I/I
MeHnpeneeBay ¢ YHCIOBBEIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHUYCCKUX JJICMCHTOB (COCTaB n 3apiag dapa, 06]]_[66 YHUCII0

AJIEKTPOHOB U paclpeaeseHue UX MO0 ANEKTPOHHBIM CIIOSIM)

OIpPCaACIIATh CTCIICHb OKHCJICHHA  JJICMCHTOB B 6I/IHapHI>IX

COCINMHCHUAX

3.7

OIPECACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaSI) B

HCOPTraHNYCCKUX COCANHCHUAX

9 KIIACC

Kon
NpoBepPsIeMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BeliecTBo U XUMHUYECKast peaKkuus»

1.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHWMHUYECKUX TOHSATHUN: pPacTBOP,
AIEKTPOJIUTHI, HEIJICKTPOHTHI, dJIEKTPOTUTHYUCCKAS JTUCCOIHAIINS,
peaKiuyu MOHHOTO OOMEHa, KaTainu3aTop, XUMHUYECKOe PaBHOBECHE,
obpaTuMbIe u HeoOpaTuMbIe peakiuu,
OKHUCIUTCIbHOBOCCTAHOBUTCIILHBIC pcaKknuu, OKHUCJIHUTCIIb,
BOCCTAHOBHTENIb, OKHCJICHHE ¥ BOCCTAHOBIICHUE, aAJIOTPOIUS,

aM(pOTEepHOCTh, XHMHYECKass CBs3b (KOBaJICHTHAs, WOHHAs,




1.2

MeTaJlJIn4yecKasi), KpHUCTaJUIMYecKash pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITUU U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIMTUYECKON AMCCOLMAIMM KUCIIOT,
LIEJI0YEN U COJIEH, NOJIHBIE U COKPALEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI0 OOMeHa

1.4

1.5

2.1

PaCKpbIBATh CYIITHOCTH OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peakuuit
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMUYECKON peaKInu

ITo temam: «Hemeramibl U UX COEAMHEHUS» U «MeTaibl U UX
COCJIMHECHU S

XapaKkTepu3oBaTh  (OMHCHIBaTH) OOMME W crenupuyIecKue
XUMHYECKHE CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, OATBEPKIAs
OMHMCaHUE TMPUMEPaMU MOJICKYJSIPHBIX W HMOHHBIX YpaBHEHUU

COOTBCTCTBYHOIIUX XUMHUYCCKUX peaKuHﬁ

2.2

2.3

2.4

COCTAaBJIATH YPABHCHU A peaKHHﬁ, MNOATBCPIKAAOIIUX CYIICCTBOBAHUC

TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKUX HpeBpaH_[eHI/Iﬁ B pa3JINYHbIX

YCIIOBHSX

CIeAOBaTh IMpaBWUiaM IMOJb30BAHUS XHUMHUYECKOW TOCYI0H U
nabopaTopHBEIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUUSIMU IO BBINOJIHEHUIO
ab0PAaTOPHBIX XUMUYECKUX OMBITOB IO MOJIYUYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHAaKa U YTIEKHUCIOro ra3a)

2.5

MPOBOJIUTh PEAKIIMU, IOATBEP)KAAIONINE KadeCTBEHHBI COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauMa, KapOonaT, Qocdar, cuiaMkar, cyabdart,
THJIPOKCUANOHBI, KATHOHBI aMMOHHMS, HOHBI W3YYEHHBIX METaJIOB,

IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB

ITo Teme: «XuMUSA U OKpYXKaroLas cpeaar

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XuMHuueckux monsatuit: [IJK

BCIICCTBA, KOPPO3HA METAJIJIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlUU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlM3 W CHUHTE3, CpaBHCHHE, OOOOIICHHME, CHUCTEeMaTH3allHIo,
BBISIBJICHHE TPUYUHHO-CJACACTBEHHBIX CBS3€H — I HM3ydeHUS
CBOﬁCTB BCIICCTB U XUMHYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHBIC
METOJIbl TTO3HAHUS — HAOJIIOJCHHWE, W3MEPEHHE, MOJCIIMPOBAHHE,

9KCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox
1

1.1

1.2

IIpoBepsieMblii 3J1EMEHT COAECPKAHMS

IlepBoHayabHBIE XUMUYECKUE TOHATHUS

IIpenmer xumuu. Ponp XUMUM B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemectBa. PU3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE

BCIICCTB

IlonsTue o METOJaX IIO3HAaHUA B XUMHH. Yucteie BEIICCTBA U CMECH. Cnioco0n1

pasaciICHus cMmecen

1.3

1.4

ATOMBI U MOJICKYJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummueckast popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAass MoOJEKyJIsApHas Macca. MaccoBas A0/ XHMHYECKOTO

9JICMCHTA B COCIMHCHUU

1.5

1.6

KonnuectBo BemectBa. Moisib. MonsipHast macca. B3auMoCBsI3b KOJTUYECTBA,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

®u3nyeckue U XUMUYECKHUE SBICHUSA. XMMHUUYECKAsl peaklusa U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BeUIECTB.  XMMHWYECKHE  YPaBHEHHS.
Knaccudpukanus  XuMuyecKkux  peakuumi  (COEIMHEHHS,  Pa3JIoKEHHs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN DKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYyAOW, C
npaBUIaMu paboTHI B JabopaToOpuu U MpuéMaMu oOparieHus ¢ JJ1abopaTopHbIM
o0opy/soBaHWEM, U3Y4YCHHE M ONHcaHue (PU3MUECKUX CBONCTB 00pa3IioB
HEOPTraHWYECKUX BEIIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYIKE, KUIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMHUYECKHX (TOpeHHe CBEeYM, MPOKAIMBAHME MEIHOM  MPOBOJIOKH,
B3aMIMOJICHICTBHE Mella C KHUCIIOTOW) SIBICHWI, HAOJIOJCHWE U OINHCaHUE
NPU3HAKOB TMPOTEKaHMA XHUMHUYECKUX peakluil (pasnokeHue caxapa,
B3aMIMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUE

ruapokcuaa menu(Il) mpu HarpeBanuu, B3aUMOJICHCTBHE Kee3a C paCTBOPOM




comm meau(Il), m3ydenne cnoco0oB pazieseHus: CMecei (C TOMOIIBI0 MarHUTa,
bunbTpOBaHME, BBHIAPUBAHUE, NUCTUILIALUSA, XpoMaTorpadus), MpoBeaeHUE
OYUCTKM TIOBAPEHHON COJIM, HAOJIOJICHHE | OIHCAaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIIeld MOJIEKYJT (I1apOCTEePKHEBBIX )

Baxuneimme MMpEACTAaBUTCIIUM HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopog — snemMeHT u mpocToe
BemecTBo. Haxoxkaenue kuciopoaa B mpupoae, pusnueckue U XUMMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue kucnopoaa. CrnocoOb
MOJIy4YeHUsl KHCIopoJa B JabopaTopuu W HpOMBIIIEHHOCTH. Kpyroopor

Kkuciopoja B mpupojie. O30H — amioTpornHas MoaupuKalus KUCIopoia

2.2

TemnoBoit ekt XuMUYecKol peakiuu, TEPMOXUMHYECKHE YpaBHEHUS,
9K30- M 3HJOTEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U METaH. 3arps3HeHue

BO31yXa, YCUJICHUC ITAPpHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOT'O CJI0A

2.3
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2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxoskieHue Bogoposa B PHPOJIE,
¢u3MYecKre W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI IMOTYYCHHS.

Kucnore! 1 commn
MounsipHblil 00bEM Ta30B. Pacy€Tbl M0 XMMHUECKUM ypaBHEHUSM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HacellienHble ¥ HEHACBILLEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBasg nossl BemiecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B NpUpoZE U B JKU3HM 4yeioBeka. Kpyrosopor
BOJBI B IMpHUpoAe. 3arps3HeHHEe MNpUPOAHbIX BoA. OxpaHa U OYHMCTKA

MMPUPOAHBIX BOI

2.6

2.7

Knaccudukanus nHeopranmueckux coeauneHuil. Oxcuasl. Knaccugpukarus
OKCHJIOB: cojieoOpa3yiolue (OCHOBHbBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasyrone. HomeHknaTypa okcumoB. DU3MUECKHE M XUMHYECKUE
CBOICTBa OKCHOB. [loiryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMM: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHkaTypa ocHoBaHuH. DU3HUECKUE U XUMUYECKHE CBOUCTBA

ocHoBaHM. [TonyueHne ocHOBaHUI

2.8

Kucnorsl. Knaccudukamus kucnor. Homenknarypa kucnor. @usnueckue u
XUMHYECKUE CBOMCTBA KHCIOT. Psan aktuBHocth MetauioB H.H. Bekerosa.

[Tonyuenue kucior




2.9

2.10

2.11

Comu. Homenkiarypa cosieil. @u3n4ecKue U XUMHUYECKHE CBOMCTBA COJICH.

[Tonyuenue cosen
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COEIMHEHUI

XVUMUYECKUN OKCIIEPUMEHT: KAUECTBEHHOE OIPENEICHUE COJEp/KaHus
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U H3yueHUeE
CBOWCTB KHCIIOPO/Ia, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHHSI U ITPEKpaIlleHusi ropeHus (Ioxapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHIOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHHE M W3Y4YE€HHE CBOWCTB BOJOpOJa (FOpEeHHE), B3aUMOICHCTBUE
BOJZIOpOJA c OKCHJIOM meu (1) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpHAIOB), HAOMIOIeHuEe O0pa3IoB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS] BEIIECTB C  PAa3IMYHOM
pPacTBOPUMOCTBIO, MPUTOTOBICEHHE PACTBOPOB C ONPENEIEHHONM MacCOBOM
JIOJIE  pacTBOPEHHOTO BEILIECTBA, B3aUMOACHCTBUE BOABI C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO HMCIOJb30BAaHUE BHJICOMATEPHAIIOB),
OIpe/Ie/IEHUE PAacTBOPOB KHUCJIOT M ILIENOYEH C TOMOIIbIO HHJMKATOPOB,
UCclieIoBaHHE 00pa3l[0B HEOPraHWYECKUX BEIECTB pAa3IUYHBIX KJIACCOB,
HaOJII0/IEHUE H3MEHEHHs OKpPAacKW HHJMKATOPOB B PACTBOPAX KHUCIOT U
meno4el, u3yueHue B3aumoaencTeus okcuaa meau(ll) ¢ pactBopom cepHoit
KHUCIIOTBI, KHUCIOT C MeTaJUlaMH, peakUuil HeWTpanusanuu, MoJydeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeTajla JpYyruM H3
pacTBOpa COJM, PEIIEHNE IKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HCOPTaHNYCCKUX COE€IUHEHMI

3.1

[Tepuoanueckuii 3akon u [lepuoanyueckas cucteMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

[lepBble MONBITKM KiIacCUPUKAIUM XUMHUYECKHUX 3yieMeHTOB. [loHstue o
rpynmnax CXOIHBIX JJIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMEIbHBIE METAIIBI,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT am(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

[lepuoanueckuii 3akoH. Ilepuoanueckass cucTeMa XMMHUYECKHX 3JIEMEHTOB
HAN. MenneneeBa. KoporkomepuomHass W IJIMHHOTEpHOIHAS (OPMBI
Ilepronnueckoit cucremsl xumudeckux daemeHToB .M. Menneneesa.
Ilepuoaer u rpynmnbl. PU3HYECKHI CMBICI TMOPSAKOBOTO HOMEpPA, HOMEPOB

nepruoaa U rpymniibl 3JICMCHTA
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3.5

Ctpoenue atomoB. CocTaB aTOMHBIX saep. M3oromnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX O000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKHUX JIJIEMEHTOB
ITepuoanueckoii cucremsl [I.1. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAIIMYECKUX M HEMETaNIMYeCKUX CBOMCTB IO TpyInaM M IepHoJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoandeckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKJIaHUH

Xumuueckasi cBsa3b. KoBajeHTHast (TOJsipHAsT W HEMOJSIPHAsi) CBS3b.

SJIGKTpOOTpI/IHaTeHBHOCTb XMMHUYECKHX 3JIEMEHTOB. MlOHHAas CBS3b

3.6

3.7

Crenens okucieHus. OKHCINTEIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHUS B BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YYCHHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHE THAPOKCHAA ITMHKAa C PacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, HIUTFOCTPUPYIOHMIUX NPUMEPBI OKHUCIIUTCIBHO-

BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHUe, peaKkliuu pa3ioKeHUs, COSTUHEHMS])

9 KIIACC

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

1.1

Ilepuonnueckuii 3axoH. Ilepuoanueckas cucreMa XUMHUYECKUX DJIEMEHTOB
.M. Menneneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWCTB
XUMUYECKUX DJIEMEHTOB MEPBbIX TPEX NEPHOJIOB, Kallds, KalblUsi U HX
COEJIMHEHUN B COOTBETCTBHM C TOJIOKEHHEM 3JIEMEHTOB B Ilepnoanueckoit

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CTpoeHMe BeIIeCTBA: BUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATIUYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOMN
peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHWYECKUX BEHIECTB (MEXIyHApoAHas U TpUBUAIbHAs). XHUMHUUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTaHUYECKHUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB




1.3

Kraccudukarust XuMu4ecknx peaknuii mo pa3aIugHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEIICHEH OKHCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. IlonsTue o CKOpPOCTH XAMHYECKOU p€aKkuuu

1.4

1.5

[Tonsite 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHUX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecuu. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XUMHUYECKOW peakluud U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTEIIEHO-BOCCTAHOBUTEILHBIC ~ PEAKIMH,  JJCKTPOHHBIM  OanaHc
OKHCIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHHI
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartuonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEUIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CremneHs quccouranuu. CUIbHBIC U CIIa0ble SIEKTPOJIUTHI.
Peakiiuu nonHoro oomMeHa. Y cloBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuidl. CBOWCTBa KHUCIOT,
OCHOBaHUW W COJIE B CBETE TMPEACTABICHUN 00 DIIEKTPOIUTHUECKOM

AUCCOoHUalu. KauectBeHHbIC PCaKIIMK Ha NOHBI. Ilonsatue o THApOJIN3C colen

1.7

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KpPUCTaNTNYECKUX
PELIETOK HEeOPraHMYECKUX BEIIEeCTB — METANIOB U HeMeTaJUloB (rpadura u
azMasa), CIOXHBIX BEIIECTB (XJIOpHJla HATPHUs); UCCIEIOBAaHUE 3aBUCUMOCTHU
CKOPOCTH XHMMYECKOW peakIMH OT BO3ACUCTBHUS PA3IUYHBIX (DaKTOpOB;
UCCIIEIOBAaHUE  3JIEKTPONPOBOAHOCTH  pPAacCTBOPOB  BELIECTB, Ipoliecca
JMCCOIMALMU  KHUCIIOT, MIeJode u cosieil (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHUAJIOB); MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOLUIUX MPHU3HAKU
POTEKaHUS peaKkIMii HOHHOTO 0OMeHa (00pa3oBaHKe OCaJIKa, BbIJICJIEHUE ra3a,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX pPeakluil (ropeHue, peakiuu pa3ioKeHHsl, COeTUHEHNS);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IIOMOIIbI0 KayeCTBEHHBIX

peaKum”I Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4

Hemetamnl u ux COCUHCHUA

2.1

OO0mass xapakrepucTuka ramoreHoB. (OCOOCHHOCTH CTPOEHUSI AaTOMOB,

XapakTepHble cTeneHu okucienus. CrtpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMoIeliCTBME C METaJllaMi, HEMETAJUIAMH, LIEI0YaMU). XJIOPOBOJOPOI.
ConsiHast KMCJOTa, XHUMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
[elictBue XJiopa M XJOPOBOJOPOJA HAa OpPraHu3M 4YesnoBeka. BaxHeniine

XJIOpUAbl MU NX HAXOXKACHUC B IIPUPOJLC

2.2

2.3
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OO6mas xapaktepuctuka 3JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u (pu3ndeckne CBOWCTBa
IPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJUIOTPONHBbIE MOIUDUKALNU
KHCJIOpPOJia U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHUE,
dusnyeckne u xumuueckue cBoicTBa. OKCHABI Cepbl KaK MPEICTaBUTEIU
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, (U3HUYSCKUE U XUMUYECKHUE CBOMCTBA
(ob1mue xak mpeacTaBUTeNs Kiacca KUCIOT U cneruduieckue). XuMHUIECKUe
peakuuy, JeKalue B OCHOBE MPOMBIIIIEHHOIO Croco0a MoIy4eHUs CEepHOM
kucioTel. [Ipumenenne. Conu cepHOM KUCIOTHI, KAUECTBEHHAs peaklMs Ha
cynb(ar-uoH. Haxoxaenue cepsl u €€ COSMHCHUN B MPUPOJIE. XUMUIECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COeTUHEHUSAMU Cepbl (KUCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITOCOOBI €T0 TIPEI0TBPAICHUS

OO6mass xapakTepucTuka 37aeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHCIEHUs. A30T, paclpoCTpaHEHHE B
npupoje, puzndeckrue 1 XuMu4Ieckue cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMuak, ero ¢u3MYecKhe W XUMHUYECKHE CBOWCTBA, TMOJY4YCHHE U
npumenenne. Coyii aMMOHHS, WX (PHU3MYECKHEe W XHMHUYECKHE CBOWCTBA,
npuMmeHeHne. KauecTBeHHas peakius Ha HOHbl aMMOHUS. A30THAs KHCIIOTa, €€
noyrydeHue, Gu3nIecKre 1 XMMUYECKHE CBOMCTBA (00IIMe KaK MPEACTaBUTENS
KJlacca KHCIOT W crnenuduueckue). lcmonp3oBaHue HUTPATOB U COJed
aMMOHHSI B Ka4eCTBE MHUHEPAIBHBIX yI0OpeHM. XHMHUYECKOE 3arpsi3HEHUE
OKpYXKaroIlel Cpebl COCTUMHEHUSIMU a30Ta (KUCIOTHBIC J0XK/IHU, 3aTps3HEHHE

BO3/yXa, MOYBbI U BOJJOEMOB)

docdop, anorponHsie MogudpuKayu gochopa, GpuzNIecKre U XUMHUUECKUE
ceorictBa. Oxcun dochopa(V) u dochopnas xucimora, Gusmdeckue u
XMMHUYECKHE CBOMCTBa, mosydeHue. Mcmonb3oBanue ¢ochaTtoB B KauecTBe

MUHEPaIbHBIX yI0OpEHHI

2.5

OO6mas xapakrepuctuka 37JeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
ATOMOB, XapaKTCPHLIC CTCIICHU  OKHUCJICHUA. anepo;[, AJUIOTPOITHBIC

Mou(pUKaMK, pacnpocTpaHEeHHE B Ipupone, GuU3NYECKUe U XMUMHUYECKHe




2.6

cBoricTBa. Ancopouus. KpyroBopor yriepoaa B mpupoje. OKCHIbl yriaeposa,
X (U3NYECKUe M XMMUYECKHE CBOMCTBA, JECHCTBHE Ha XUBBIC OPTaHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTHYeCKUe MPoOIeMbl, CBI3aHHbIE C OKCUIOM
yraepona(IV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
s dexr. YronapHas kuciota u €€ CoiaM, UX (PUINYECKHE U XUMHUYECKUE
CBOWCTBA, MOJIydeHUe U npuMeHeHnue. KauecTBennas peakuus Ha KapOOHAT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO3IUCTBE

[lepBoHauanbHBIE TOHATHS 00 OPraHUYECKHX BEHIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, TJUIEpPUH, YKCyCHas
kucnora). Ux coctaB u xummdeckoe ctpoeHue. IloHsatue o Omonormuecku
Ba)XHBIX BEIECTBAX: XHpax, OeJIKax, yIrieBoJaX — M HUX POJU B KU3HHU
yeyoBeka. MarepuanbHOe €IMHCTBO OpPraHMYEeCKMX M HEOPraHWYEeCKUX

COCIMHEHUN

2.7

Kpemuuii, ero Qu3uueckue M XUMHUYECKHUE CBOMCTBA, TWOJY4YCHHUE U
npumenenue. CoeMHEHUsT KpeMHUsl B npuponae. O0mue mpeacraBieHust 00
okcuze kpemHusA(IV) u kpemHueBoit kucnote. CUIHKATBI, UX UCIOJIB30BaHUE
B OBITYy, MEIWIMHE, TWPOMBINIUICHHOCTH. BakHEHIHe CTpoUTeIhbHBIC
MaTepuaibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, kene300eToH. [Ipobrmemsr
0€30IMacHOTO MCIOIB30BaHUS CTPOHMTEIHHBIX MAaTEPUANIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJITHOM KHCJIOTBI; IIPOBEICHUE KAYECTBEHHBIX PEAKIM HA XJIOPH]I-
WOHBI W HaONIOEHHE MPU3HAKOB HMX MPOTEKAHUs; OMBITHI, OTpakKarollue
buznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COeIMHEHUH (BO3ZMOXKHO
HCIIOJIb30BaHNE BUJEOMATEPHUAIIOB); O3HAKOMJIEHHE C OOpas3laMH XJOpPHIOB
(raJloreHUI0B); O3HAKOMJIEHHME C oOpa3namMu cepbl M €€ COCTUHEHUSIMHU
(BO3MOXXHO HCTIOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
o0yTJIMBaHUS caxapa MoJl IeHiCTBUEM KOHLEHTPUPOBAHHOMN CEpPHOW KUCIIOTBHI;
U3Yy4YE€HHE XUMHYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, POBEACHNE
Ka4eCTBEHHON peakluu Ha cynb(ar-uoH M HaONIOJeHHE TNpuU3HaKa eé
MIPOTEKAHUST; O3HAKOMJICHHUE ¢ PU3NUECKIUMH CBOMCTBaMH a30Ta, (hochopa u ux
COCMHEHUN (BO3MOXHO HCIIONB30BaHUE BHICOMATEPUANIOB), OOpas3laMu
a30THBIX U (HochOpHBIX YA0OpEHUH; TTOTyIeHHE, COOMpaHUe, paclioO3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEICHNE KAaUE€CTBEHHBIX pEakUUil Ha UOH

amMmMoHMsT U (ochaT-MOH M HU3ydyEHUE TMPHU3HAKOB HX MPOTEKAHMUS,




B3aUMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); M3y4EHUE MOJCNICH KPUCTAITMYECKUX
pem€Tok anmasza, rpaduta, ¢yIepeHa; O03HAKOMIJICHHE C IIPOILECCOM
a1copOIMK pacCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MOJyueHUe, COOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEACHHE KAaYeCTBCHHBIX PEaKIMi Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3Yy4YCHUE NPU3HAKOB MX MPOTEKAHHUSA, O3HAKOMIICHHE C
MPOJYKLIHUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJ1a4 110 TEMEC «BaykHelme HeMeTaluIbl U UX COCANHCHMUA»

MeTanibsl 1 X COSAMHEHUS

3.1

OO0wrast XapakTepuCTUKAa XUMUYECKHUX 3JEMEHTOB — METaNIOB HA OCHOBaHWUU
ux nosiokeHuss B llepuogmyeckod cucreMe XMMHYECKMX 3ieMeHToB [I.1.
Menneneesa u crpoeHust atroMoB. CTpoeHHe MeTaJlIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdyecKass pemerka. ONEKTPOXUMHUYECKUN Pl

HaHpH)KeHI/Iﬁ MCTalJI0B

3.2

33

Ouznyeckue U XMMHUYECKHe cBoiicTBa MeTasmioB. OOIIMe crnocoObl MOTy4eHHs
MeTasuioB. [ToHsITHE O KOPPO3UHM METAIIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
Koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHNE

B OBITY U IPOMBIIIJIEHHOCTH

[Ilenouynsle MeTaybl: MosIokeHHE B Ileprogudeckoil cuCTeEME XUMHYECKHX
anemeHToB /.M. MenneneeBa; CTpoeHHE UX aTOMOB; HAXO0XKJICHHUE B IIPUPOJIE.
dusnueckue 1 XMMUYECKHe CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCuabl
U TUAPOKCHUABI HATPHUA W KaJIWA. HpI/IMeHeHI/Ie OICJIOYHBIX MCETAJIJIOB U HUX

COeIMHEHUN

34

[llenoyHo3eMeNnbHEIE METAIBI MarHuii W KallbIUM: IIOJIOXKCHUE B
ITepuoanueckoit cucteMe xumuueckux dsnemeHToB .M. Mengeneesa;
CTPOEHUE UX aTOMOB; HaxXO0XKJEcHUE B npupone. PU3HYECKUE U XUMHUUYECKUE
CBOMCTBa MarHusi W Kaublus. BakHeWmne coenuHEeHHs] Kalblus (OKCH],

TUAPOKCHU, coln). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AmomuHuii: nonoxenue B llepuonnyeckoil cucTeMe XUMUYECKUX AJIEMEHTOB
J.W. Menneneena; CTpOEHUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XMMHYECKHE CBOICTBAa amiOMUHHA. AM(OTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/IA AITFOMUHHUS

3.6

Keneszo: nonoxenue B [lepnoandeckoi cucreme XuMuueckux 3neMmenToB /1. 1.

MGH,Z[G.HGGBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOAC. du3znueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa skene3a. OKCuipl, TUApOKCHabl U conu xene3a(ll) u

skeneza(Ill), ux cocras, cBOMCTBA U MOyYEHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMyi METAJJIOB U CILIaBOB,
X (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METALIOB
(BO3MOKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHOoCTeH
B3aMMOJICHCTBUSL OKCHIAa KaJbllUg W HATpUs C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHHsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB IMPOTEKAHMSI KAYeCTBEHHBIX PEAKITNI Ha NOHBI
(MarHms1, Kaublus, adroMuUHMS, IuHKa, xkene3a(ll) m xenesa(Ill), memxu(1D);
HAOJTI0/ICHUE W OTIMCAHKE TIPOIIECCOB OKPAIIMBAHUS IIJITAMCHH HOHAMY HATPHS,
Kamuss W Kanblus  (BO3MOXKHO — HCIOJB30BaHHE  BHUAEOMATEPUATIOB);
UCCIICIOBaHHE aM(POTEPHBIX CBONCTB T'HMJIPOKCHIA ATIOMUHUS W THIPOKCH]IA
[IMHKA; pelIeHre SKCIIEPUMEHTAIbHBIX 3a71a4 10 TeMe «BakHele MeTamibl

U UX COCAUHCHUA»
XHUMHS ¥ OKpYXarolas cpeaa

HoBsie maTepuansl 1 TexHOJOrMU. BelecTBa 1 Marepralibl B MOBCEIHEBHOM
JKA3HU 4YeJIoBeKa. XUMUs U 310pOoBbe. be3omacHoe ucroap30BaHne BEUIECTB U
XUMUYECKUX peaknuii B ObITy. [lepBas momoIb Mpu XUMHUYECKHX OXKOTax U

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJOTMYECKOH  TIpaMOTHOCTU.  XHMHUYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Ponb xumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble UCTOYHUKU YTIEBOIOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX Hepepa60TKI/1, HX POJIb B 6LITy 1 NPOMBIIIJIICHHOCTHU

4.3

XHUMUYECKUMN 9KCIICPUMCHT: U3YUYCHUC O6p8.3]_IOB MaTcpHraJioB (CTCKHO, CIIJIaBbI

METaJIJIOB, MOJIMMEPHbIE MaTepUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapienue:

1.1

0 TI03HABAa€MOCTH SIBJICHUH npupoAbl, IIOHUMAHHEC 00BEKTUBHOM
3HAYMMOCTH OCHOB XHUMHYCCKOU HAayKH KaK obnactu COBPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6IIICCTBa;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCETOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XHUMHUYCCKUX peaKHI/Iﬁ; YMCHHUE HCIOJIb30BAaTb MOJCIN  IJIA

00BICHECHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 ctepax npodecCHOHATBLHOM AeSITeNbHOCTH, CBI3aHHBIX C XUMHUEH
U COBPEMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAayKH, UYTO TMO3BOJHUT OOYYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell Oyaymiedl  mpodeccroHaTbHOM
JNESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOD XUMHH Kak
npoQUIBLHOTO TpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o01m1ero oopa3oBaHUs

2.1

Bnanenue cucteMoil XMMHMYECKMX 3HAHUM U YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIFOYACT:

BAKHEHIINE XUMHUYECKHUE TOHATUSA. XUMUYECKUU OJIEMCHT, aTOM,
MOJIEKYJIa, BEIMIECTBO, MPOCTOE M CI0KHOE BEIIECTBO, OJHOPOIHAS H
HEOJTHOPOJHAs CMECh, OTHOCHTEIBHBIC aTOMHAs M MOJICKYJISIpHAS
Macchl, KOJMYECTBO BEIIECTBA, MOJb, MOJISPHAs Macca, MOJISPHBII
00BEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb (CpemHssl), XMMHUYECKas
peaKmus, pPEeaKiuy COCTUHCHUS, PEAKIMH PA3IOKEHHS, pPEaKIuu
3aMeIeHus], PEaKIui OOMEHa, TeTUIOBOW A((EKT peakiuu, SK30- U
SHIOTEPMHUYECKUE PEAKIIUU, PACTBOP, MACCOBasl JIOJII XUMHUYECKOTO

3JICMCHTAa B COCAUMHCHHUHM, MaccoBasd 104 HW  INPOLCHTHAasd
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2.3

KOHIIEHTPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHasg OpOUTalb, PaJWyC aroMa, BaJEHTHOCTb, CTEIEHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATEILHOCTD, OJSpHAs
U HEIOJISIpHAsl KOBAJEHTHAsl CBsI3b, MOHHAS CBSI3b, METAJUIMUYECKAst
CBSI3b, KpUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNUecKasl,
MOJIEKYJISIPHAs1), MOH, KaTUOH, aHUOH, 3JIEKTPOJIUT U HEAIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIUCCOLMAIMs, peakUUd HMOHHOrO oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, SJIEKTPOJIU3,
XUMHUYECKOE paBHOBECUE, OOpaTHUMble U HEOOpaTUMbIE PEAKIIMH,
CKOPOCTh XUMHUECKOM peakiuu, katamuzatop, [IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUHM  XHMHUH:  aTOMHO-MOJIEKYJISIDHAsT  TEOpUdA,  TEOpUA

BHGKTPOHHTHHGCKOﬁ AUCComranumn

Bnanenne ocHOBaMHM XHMHYECKOMH I'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHHE TPaBHJIBHO HCIIONB30BaTh M3yYCHHBIE BEIIECTBA U
MaTepuaibl (B TOM YHUCIIe MUHEpalbHble yJOOpEHUs, METaulbl U
CIUIaBBI, TIPOMYKTHI  IepepabOTKH  TMPHUPOTHBIX  HCTOYHHUKOB
YIJI€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha TPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpraHM3Ma  4YeJOBeKa;  yMEHHUe
MIPOTHO3UPOBATh BIIMSHHUE BEMIECTB M XUMHYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa M OKPYKAIOUIYI0 IPUPOIHYIO CpENY

3.2

3.3

YMEHHME MHTETPUPOBATh XMMHUUYECKUE 3HAHMS CO 3HAHUSAMU JPYTHUX
y4eOHBIX MPEIMETOB

HaJIM4YUe OMbITa PabOTHI C PA3IUYHBIMU UCTOUHUKAMU MH(QOPMAIIH
0 XMMHUU (HaydHas M HAy4YHO-TIONYJISIpHAs JUTEpaTypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHUBHO OLIEHMBATh HMH(OPMALIMIO O BEILIECTBAX, HUX
MNpEBpalllCHUSIX U NPAKTUYECKOM NPUMEHEHUM UM YMEHHUE

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO-H03HaBaTeJ'II>HBIX 3aJa4




BJ'IaI[eHI/Ie OCHOBaMH ITOHSITHHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHSI (POPMYIT HEOPTaHUUYECKUX BEIECTB,

4 YpaBHEHUH XHMHYECKMX pEaKlMil; OCHOBAMH XHUMHUYECKOM
HoMmeHknatypsl (IUPAC u TpuBHaibHOI)
YMeHne oObSICHATH CBSI3b MOJIOKEHHS ieMeHTa B Ilepuoamueckoii
CHUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB

5 XMMUYECKHX JJIEMEHTOB (COCTaB M 3apsal sapa, oOliee 4Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KAJIUS U KaJIbLIUS
IIpencraBienue O  NEPUOJUYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX IIEMEHTOB (paguyc aToMa, 3JIeKTPOOTPULIATEIHHOCTS ),

6 IPOCTBIX M CJOXKHBIX BEIIECTB OT IIOJIOKEHHUS D3JIEMEHTOB B
[lepuoanueckoit cucteme (B MajiblX MepUOAax M  TJIaBHBIX
MOJArpyNNax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuumpoBarth:

7.1 XUMHYECKHE DIIEMEHTBI

7.2 HEOpPraHUYECKHE BELIECTBA

7.3 XUMHUYECKHUE PEAKIIUN

8 YMeHue onpenensTs:

g1 BaJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKHX DJIEMEHTOB, 3apsij

' HoHa

g2 BUJ XMMUYECKOW CBSI3U M THUIl KPUCTAJUIMUECKOH CTPYKTYphl B

' COEIMHEHUSX

8.3 XapaKTep cpeibl B BOJHBIX pacTBOPax BEUIECTB (KUCIOT, OCHOBAHUM)

8.4 OKHCIIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapaktepu3oBarh (pusnueckre U XMMUYECKHUEe CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOpPOA, Tpadut, ammas,

9.1 KpeMHU#, azor, docdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITA, aTFOMHHUH, JKEJIE30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PAacTBOPOB (BoAa,

92 aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPON, OKCHIbI MU THMIPOKCHJIbI

metawioB [-IIA rpymm, amomunns, meau (II), nmuaka, xenesa (I u

II), oxcuast yraepoaa (I u IV), kpemuus (IV), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a3oTuCTas, a30THasd,
dbocdopHas, yroibpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

>3 3aBHCUMOCTH OT HMX CBOMCTB, BO3MOXHOCTb MPOTCKAHHSA
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISITh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS pEaKlui,
B TOM YHCIIE:
10.1 peaxkuuii HFOHHOro 0OMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOICTBA H3YYEHHBIX KJIACCOB
' (rpymim) HEOpraHU4YECKUX BELIECTB
104 MOJITBEPKIAIOLIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHue BIUUCIATH (IPOBOAUTH PACUEThI):
1 OTHOCHUTEJIBHYIO MOJEKYISIPHYI0 M MOJSIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XUMHYECKOTO JIEMEHTA B COEIMHEHUHN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 M0 YpPaBHEHHUSM XUMHUYECKHX PEaKIUH W HaXOAWTh KOJHMYECTBO
' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOTyKTOB PeaKLuu
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMM ~ METOAAMU HAy4yHOro TO3HaHUs (HaOmroleHue,
121 U3MEpeHHue, YKCIEPUMEHT, MOICTTMPOBAHNE) ITPH N3YUEHUH BEIIECTB
' U XUMHYECKHUX SIBIICHHH; yMeHue c(hopMyIHpoBaTh MpoOlieMy H
MPEJUIOKUTH ITYTH €€ PeIIeHMUs
129 0e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUUYECKOU
' MOCYJI0M 1 1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu 0e301macHOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEIHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 HEesIX COepexeHus 3J0POBbS U OKPYXKAIOIICH MPUPOTHON CPEbl;

MOHWMaHUE Bpe/a (OMacHOCTH) BO3ACUCTBUS HA )KUBBIE OPTraHU3MBbI
OnpeeaEHHbIX BEILECTB, croco6oB YMEHBILIEHUS u

NpeaoTBpalICHUA UX BpCIAHOTO BO3HCﬁCTBHﬁ




13

13.1

13.2

13.3

Hanynane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUuC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJICHUSAMU, OIIBITHI,

WLTIOCTPUPYIOIIME PU3HAKU MPOTEKAHUS XUMHUECKUX PEeaKLnit
u3ydeHue croco0oB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOoJa W M3YyYCHHE €ro CBOWMCTB; IOJIYy4EeHHUE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyY€HHUE YITIEKUCIIOTO raza u

HN3YUCHUC €TI0 CBOI>'ICTB; IMOJIYUCHUC aMMHaKa W H3YUCHUC CTro

CBOHCTB

13.4

13.5

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACIEHHOW MACcCOBOM J0JIeH
pPacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeneNeHUsT XapakTepa CPeabl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHWMYECKUX BELIECTB
Pa3INUHBIX KJIACCOB; U3yYEHUE B3aUMOJICUCTBHSI KUCIIOT C METAJIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; TOJYYEHHE HEpPacTBOPUMBIX OCHOBAaHMIA;
BBITECHEHHE OJHOIO0 MeETajula JAPYTMM M3 pacTBOpa COJIH;
UccleIoBaHHEe aM(OTEpPHBIX CBOMCTB THIPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((SHeKT”pOJ'II/ITI/I‘IeCKaSI
JAUCCOLIM AL, «BaxkHele HeMeTaulbl U HX COCOAUHCHUSAN,

«BaxkHelnme MeTayuibl 1 UX COSTUHEHUS

XUMHYECKHE  OKCIIEPUMEHTHI,  WIIIOCTPUPYIOIINE  TPU3HAKA
NpOTEKaHUs peakluii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJOPHI-, OPOMHUI-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THIPOKCH/I-NOHBI, KATHOHBI aMMOHHMSI, MAarHUSI, KAJIbIHS, ATIOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMenue:




MPEJCTaBIATh pPE3yabTaThl OSKCIepuMEHTa B (opme BBIBOJOB,

14.1 JIOKA3aTeNbCTB, TPAPUKOB U TAOMUI[ W BBISBIATH IMIIHPUUCCKUE
3aKOHOMEPHOCTH
yCTaHABIWBAaTh  CBS3M  MEXIYy  peajlbHO  HAOJIIOAaeMbIMH
14.2 XMMHUYECKMMH SIBJICHUSIMA M TPOLIECCAMHU, IPOUCXOJALIMMHU B

MaKpO- U MUKPOMHPE, 00BACHATH MMPUYIKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INHEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

1.1

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

UucTteie BemecTBa 1 cMecH. CrIocoOBI pasziesieHus: cMecei

1.2

1.3

ATOoMBI M MONEKyHabl. XHMHYECKHE 3JI€MEHTHl. CHMBOIBI XUMHUYECKHX
91eMEHTOB. [IpoCThIC U CI0XKHBIE BENIECTBA.
Xumuyeckass Qopmyna. BajleHTHOCTb aTOMOB XMMHMUYECKHUX 3JIEMEHTOB.

CTeneHb OKHCIICHUS

1.4

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTeNnbHAs aTOMHas Macca.
OrHocutenpHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIMHCHHNU

1.5

1.6

KomnuecTBo BemectBa. Mok, MomsipHass macca. MoJisspHbIii 00bEM Ta30B.

B3anMocBA3p KOIM4eCTBa, MACChI M YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@u3nYecKue U XMMHUYECKHUE SBJICHHUS. XUMUYECKas Peaklus U €€ NMPU3HAKH.
3aKOH COXpAaHEHHS MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucteMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpynmbl. @U3HYECKHN CMBICT TOPSAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

CTpOCHI/IC atroMoB. CocTaB aTOMHEIX AACP. H3oTomEl. 9HeKTp0HBI. CTpOCHI/Ie
OJICKTPOHHBIX 000/I0YEK aTOMOB MEPBBIX 20 XHMHYCCKHX DJIECMCHTOB

[Tepuonnueckont cucremsl /.. Menaeneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOMIOB, Kaius, Kalblus (paguyca aTOMOB, DJJIEKTPOOTPUIIATEILHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCIUHEHUUA B
COOTBETCTBHUHU C TIOJIO)KCHHEM »dJIeMeHTOB B llepuoamdeckoil cucreme

CTPOCHUCM HUX ATOMOB

CtpoeHue BelecTBa

3.1

Xumuyeckass cBsa3b. KoBaneHTHas (mosisipHass W HEMOJIApHAs) CBS3b.
DNeKTPOOTPULIATETbHOCTh ~ XUMHMUYECKUX  3JeMeHTOB. VOHHas  CBS3b.

MeTtannuueckas CBI3b




3.2

Tunbel kpucrammuueckux pemeéTok (aToOMHas, HMOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PELIETKU U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxwneimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel u ux

COCIMHCHNA. Mertamisl ¥ UX COCOIUHCHUA

Krnaccudukanus m HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, aMmdoTepHbIe) u
HecoJieoOpa3yInue; OCHOBaHWN (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICO/IepkKAUEe UM OECKHUCIOPOIHBIC, OIHOOCHOBHBIC U

MHOT'OOCHOBHBIE); COJIeH (CpeIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BELIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOpa, KHUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHH

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Marausa U KaJblHWsA, aJIJFOMUHUA, KCJIC34d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

Ps HAIPSDKEHUN METAJUIOB

®uU3NYECKNE U XMMUYECKHE CBOKMCTBA BOAOPOJHBIX COCMHEHUN HEMETAIIIOB:

XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, aMMHUAKA

4.5

du3nyeckue U XUMUYECKHE CBOMCTBA OKCHIIOB HemeTamioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(1V). [lonyaenune

OKCHUJ0B HEMETAJIJIIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetamwioB [A-IIIA rpynn, muuka, meau(Il) u

xeneza(Il, III). [Tonyyenne okCUAOB METAIIIIOB

XUMUYeCKHe CBOMCTBA OCHOBaHUI M aM(OTEpHBIX IMIPOKCHIOB (Ha IpUMeEpe
TUAPOKCHJIOB AJIOMUHHUS, Kene3a, LuHKa). llomydyeHne ocHOBaHUN U
aM(}OTEPHBIX THAPOKCUIOB

OO0mme XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOTOPOTHOM,
CEPHHUCTOM, CEpPHOMU, a30THOM, (HochHOpHON, KpeMHUEBOH, YyroabHOH. OcoObIe
XUMUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOM M a30THOM KHCIIOT.
[Tonyuyenue kucimot

OO6mme XxuMHUIECKHe CBOMCTBA cpeHux colier. [lomyduenue coneit

[Tony4yenne, coOupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpPOIA, aMMHUaKa,

YIJIEKHUCIIOTO Ta3a B JIa0OpaTopuu

4.11

[Tony4yenne amMmmHaka, CEpHOM U a30THOM KUCIOT B MPOMBIIIICHHOCTH. O01ue

CITIOCOOBI IMOJIYYCHH MCTAJIJIOB




4.12

I'enermueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKHX peakluii 0 pa3InYHBIM IPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(dexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

52

5.3

54

5.5

TemnoBoit 3¢ ¢dekT XUMHUYECKON peakiuu, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTEIbHBIE peakiinu. OKUCIUTENN U BOCCTAHOBUTEIH.
[Ipomecchl  OKHCIEHMS WM BOCCTAHOBJICHHMS.  OJIGKTPOHHBIM  OanaHc
OKHCIIUTEIIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 3MEKTPOJIUTHYECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEKTPOoJUThl. CUIIbHBIC U ca0ble AIEKTPOIUThI. CTENneHb JUCCOIHAITN
Peakiiuu nonnoro oomena. YciioBusi IpOTEKaHUS PEaKIUii HOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPABHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemectBa u Marepuansl B IIOBCEJHEBHOM JKHM3HU 4YeloBeKa. besomacHoe
HCIOJIb30BaHNE BEIIECTB M XUMHUYECKHX peaklUuid B J1abopaTopuu U OBITY.

HepBa;I IIOMOIIb ITPpHU XUMHYCCKUX OKOT'aX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHHE OKpYKaroledl cpeapl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi koHieHTpauus BemecTB (IIK). Pomp xumuu B
pEelIeHUN HKOJOTHYECKUX TMpoljeM. YcuieHHue NapHUKOBOTO dddekra,

Pa3spymi€cHUC O30HOBOI'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIMIIMHE, MPOMBIIUIEHHOCTH U CEeNbCKOM XozsiicTBe. [IpuMeneHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPATIOMHUHHI, OpoH3a) B OBITY U
MPOMBIIIIEHHOCTH MX coequHeHui. [ToHsaTHe 0 KOppO3UU METaIIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHblE MCTOYHUKH YTIEBOJOPOJIOB (Yroib, MPUPOAHBIN ra3, He(Th),

MPOJYKTHI UX MepepadboTku (OEH3UH), UX PO B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHayasIbHBIC TOHATUS 00 OPraHUYECKHUX BELIECTBAX KAaK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYyCHast KHCII0Ta).
[onsiTue 0 OMONOrMYecKy BaXKHBIX BEILIECTBAX: )KUPaX, OEJIKax, YIiIeBoJax — U UX

POJIM B JKU3HU YCIIOBCKA




Pacuértrr:

7.1 o ¢hopMysaM XUMHUYECKUX COSTUHEHUN
7.2 Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMHUYECKHUM YPaBHEHUSAM




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

» Xumus: 8-i kiacc: 6a30BbI YPOBEHB: yUeOHUK; 5S-€ uznanue, nepepadboranHoe ['abpuensu
0.C., OctpoymoB N.I'., CnankoB C.A. AkuronepHoe o01ecTBo «31arenbcTBo
«IIpocBemenue»

» Xumus: 9-# kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ u3nanue, nepepadorannoe ["abpuensn
0.C., Octpoymos WN.I"., Cnagkos C.A. AkumonepHoe o0miectBo «M31aTeabcTBO
«[IpocBemenue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU UHTEPHET
[Topran uH(bOPMALMOHHO-METOINYECKON MOAEPKKHU MOJIb30BaTENeH

OI'C «Mog mkoma»
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