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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMma Mo XMMHM Ha YpOBHE OCHOBHOTO OOINEro oOpa3oBaHHs COCTABICHA HAa OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOW 00Opa30BaTeIbHOW MPOrpaMMbl OCHOBHOI'O OOIIETO
oOpasoBanms, mpeacraBieHHbIx B DPI'OC OOO, a Takxke Ha OCHOBe (eaepalibHOM pabodeit
IpOrpaMMbl BOCIIUTAHHSI M C Y4ETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamera «XuUMHUS» B
oOpa3oBarenbHbIX opranu3anusx Poccuiickoit deneparum.

[IporpamMma o xumum Ja€t NpeicTaBlieHue O LeNsIX, 001el cTpaTerui o0yueHus, BOCITUTaHUS
U pa3BUTUsA OOYyYarOIIMXCS CpEeACTBaMU Y4eOHOro TmpeaMeTa, YCTaHABIMBAeT o00sA3aTeabHOe
IIPEIMETHOE COZIEpKAHME, ITPEyCMAaTPUBAET PACIIPEAEICHUE €T0 M0 KJlaccaM U CTPYKTYPHUPOBAHUE I10
pazgenaM M TeMaM [pPOorpaMMbl IO XHMHH, OINPEIENSET KOJIMYECTBEHHbIE M KAueCTBEHHBIE
XapaKTEPUCTUKUA COJEP/KAHUSI, PEKOMEHAYEMYIO IOCIEAOBATEIHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
0coOeHHOCTEH 00y4aroImuXCcs, ONpeAesieT BO3MOXKHOCTH IpeIMeTa sl peaan3alud TpeOOBaHUN K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0OO0pa3oBaTEIbHOM IMPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMs, a Takke TpeOOBaHWI K pe3ynbTaraM OOy4eHHS XMMHH Ha ypOBHE IeNeld H3ydyeHUus
mpeJMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIHHON NIEATEIHHOCTH O0YYaIOILIErocs MO0 OCBOCHUIO
y4eOHOTO CO/IepIKaHMSL.

3HaHME XUMHUU CIYKUT OCHOBOM Juisi ()OPMHUPOBAHHS MHPOBO33pEHHUS OOydarollerocs, €ro
MPEJICTABICHUI O MaTepUaIbHOM EIMHCTBE MHpa, BAXHYIO POJb HUrparoT (GopMHUpyeMble XUMUEH
MIPEJICTABJICHHUS] O B3aUMOIPEBPAILCHUAX SHEPTUU U 00 SBOIIOIUHM BELIECTB B MPHUPOAE, O MYyTIX
peieHus rino0aabHbIX MPoOJIEM YCTONYHMBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPHEBOM, IHEPreTUUECKO,
MTUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3alud BO3MOXKHOCTEH Uisi caMopa3BUTUA U (OPMHPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATTEHON TPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyuaromuxcs,
HABBIKOB UX CaMOCTOSITEIbHON Y4eOHOM JesTeNbHOCTH, SKCIEPUMEHTANbHBIX U HCCIEI10BATENIbCKUX
yMeHUH, He0OOXOAUMBIX KaK B TIOBCEIHEBHOM KHU3HM, TaK U B IPOPECCUOHATBHON e TETbHOCTH;

3HaKOMHT CO CHEeNM(PUKON HAyYHOTO MBILUIECHHS, 3aK/I1aJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIA1a Ha
€MHCTBO MPHUPOJbI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHMM €CTECTBEHHO--
Hay4YHOM rpaMOTHOCTH O0y4arOLInXCs;

crocoOCTBYyeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOrMUYECKOe 00pazoBaHue 00yYarOIIUXCsl.

JlanHble HampaBieHUsT B OOYYEHHHM XUMHHM OOECHeuuBaloTCi CleUu(UKONn colepx aHus
y4eOHOro mpeaMeTa, KOTOpBIA SBJISETCS NEeAaroru4eckd aJanTHUPOBAaHHBIM OTpaKEHHEM 0a30BoOM
HayKH XMMUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHS.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHMs OpPUEHTHPOBAH HAa OCBOEHHE
OOy4aloIMMHUCS CUCTEMbl NEPBOHAYANIBHBIX MMOHSATHI XHWMHH, OCHOB HEOPraHMYECKONH XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPTraHUYECKON XUMUH.

CtpykTypa conepkaHusl IporpaMmbl 10 XUMHUH c(hOpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
Kk e€ um3ydyeHuro. CopaepkaHME CKIIAQJbIBACTCSI U3 CHCTEMbI MOHATHM O XMMHUYECKOM DIIEMEHTE M
BEIIECTBE U CUCTEMbI MOHATUH 0 XUMUYeCcKol peakuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl
[0 TMPHUHIMITY TOCIEI0BAaTeIbHOTO Pa3BUTH 3HAHUA HA OCHOBE TEOPETHUUECKHX MpPEeACTaBICHUMN
Pa3HOTo YpPOBHSL:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IPEICTaBIICHUH 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMUS pacCMATPUBAIOTCA HA OCHOBE OMIIUPUYECKHA TIOJYUYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OJHOIO YPOBHSA K JPYrOMY, BBIIOJHSS
GbyHKIIUM OOBSCHEHUS U IMPOTHO3UPOBAHHUS CBOICTB, CTPOCHHMS M BO3MOXKHOCTEM MPaKTHYECKOTO
MIPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILECTB.

OcBoeHHE MTPOrPaMMEI TI0 XHMHH CITIOCOOCTBYET (DOPMHUPOBAHUIO TIPEICTABICHUS O XUMUYICCKOM
COCTABJISIFOLIEH HAYYHOM KAPTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, HEHHOCTHOTO OTHOLIECHHUS
K HAyYHOMY 3HAHHMIO U METOJIaM NO3HAaHMs B Hayke. VM3yueHHe XMMUU MPOUCXOAUT C NMPUBICYEHHEM
3HAHUU U3 paHee U3YyUEHHBIX Y4EOHBIX NpeaMeToB: «OKpyxarouuii Mup», «buosorus. 5—7 kinaccs» U
«Dusuka. 7 Kiacey.

[Ipy u3ydyeHHH XUMHUH NPOUCXOIUT (OPMUPOBAHHE 3HAHUN OCHOB XHMMHUYECKOW HAyKH Kak
00JacTh COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3
KOMITOHCHTOB MHUPOBOW KYJIBTYpPBHI. 3a/ladya y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHYCCKUX 3HAHWA — BaKHEHUIMX (HaKTOB, MOHITHHA, 3aKOHOB U TEOPETUYECCKHUX TTOJOKEHUH,
JOCTYIHBIX 00OOIICHUI MHPOBO33PEHUECKOrO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM TO3HAHUS MPH U3YUYEHUHU BEIIECTB U XUMUYECKUX peakluii, B POPMUPOBAHUU U PA3BUTUU
MMO3HABATEIPHBIX YMCHHUH U UX PUMEHCHHUH B YIeOHO-TTI03HABATEIHLHON U Y4eOHO-HCCIIEI0BATEIHCKOM
JEeSTeIbHOCTH, OCBOCHUH TIPABHJI 0€30ITaCHOTO OOPAICHHSI C BEIICCTBAMH B IIOBCEAHCBHON KU3HHU.

[Ipy u3ydyeHMHM XUMUU Ha YpOBHE OCHOBHOTIO 0O0IIEro oOpa3oBaHUs BaKHOE 3HAYCHHE
MPUOOPENU TaKue LIEeTH, KaK:

— (opMupoBaHUE HHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJHHYECTBY, CaMOCTOSITEIbHOMY IMPUHSATHIO PEIICHUN, CIOCOOHOM ananTUpOBaThCA K OBICTPO
MEHSIOIIMUMCS YCIIOBUSIM JKU3HU;

— HampaBlIEHHOCTh OOy4YeHUS Ha CHUCTEMAaTHYeCKOe MPHOOIIeHHe OOyJarIuxcs K
CaMOCTOSITENTFHOW TO3HABATEIHLHOM NEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUS, (OPMUPYIOUIUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUU;

— o0ecnieyeHHe YCIOBUHM, CHOCOOCTBYIOIIUX MPUOOPETEHHIO OOy4YaroIMMUCS  OINbITa
Pa3HOOOpa3HOM JEesATEeNhbHOCTH, TO3HAHWS U CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHITH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESITEIbHOCTH;

— ¢opMupoBaHue o01Iel (YHKIIMOHATEHOM U €CTECTBEHHO-HAYUYHOM TPAaMOTHOCTH, B TOM YHCIIe
yMEHUW OOBSICHATh W OICHWUBATH SIBJICHUS OKPYXKAIOIIETO MHpPA, HWCIOJIb3YysS 3HAHUS W OIIBIT,
MOJTyYEHHBIE TIPU U3YYCHUU XUMHUHU, IPUMEHSTHh UX TIPH PEIICHUH TPOOJIEM B MOBCEIHEBHOM KU3HU U
TPYZIOBOH AESATENbHOCTH;

— ¢dopmupoBaHue y OOYyYarOMIMXCS T'YMAaHUCTUYECKUX OTHOIICHUH, MOHUMAaHHS IEHHOCTH
XUMHYECKHUX 3HaHUHU JUIsl BBIPAOOTKU SKOJIOTHUECKH 11€TIeCO00pa3HOT0 MOBEIEHUs B OBITY U TPYAOBON
JESATETFHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYKAIOIIECH MMPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHMIO Ha
OCHOBE YCBOEHHS OOINEYEIOBEYECKIX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpPY mpoduiis u
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHMSI.

OO6miee 4YMCIO YacoB, OTBENEHHBIX I WM3yYEHUS XHMHH Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBanwsi, coctaBiset 170 gacoB: B 8 kiacce —102 gaca (3 yaca B Heneno), B 9 kimacce — 68 gacoB
(2 yaca B HezIETIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHM B )KU3HU YeJIOBEKa. XMMHUs B CUCTEME HayK. Tena u BellecTsa.
du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cocTosiHue BemiecTB. IlonaTne o MeTogax no3HaHus B
xumuu. Yncreie BemecTBa U cmecu. CriocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYNbl. XUMUYECKHE 3J1eMEHThl. CUMBOJIBI XUMUYECKHUX 3JIeMEHTOB. [IpocThie
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENIbHAsA aTOMHAs Macca. OTHOCUTENbHASI MOJIEKYJIsIpHas Macca. MaccoBas
JI0JI1 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Mosib. MossipHass macca. B3auMocBsA3p koMuecTBa, Macchl U 4ucia
CTPYKTYPHBIX €IUHHII BeriecTBa. Pacuérel mo opMynamMm XMMHUECKUX COSAMHEHU.

dusnyeckue M XUMHYECKHME SBJICHUS. XHUMHUECKas peakuus U e€ MpU3HAKU. 3aKOH
COXPAaHEHHUS MacChl BELIECTB. XHUMUYecKue ypaBHeHUs. Kiaccudukanuss XUMUYECKHX peakIuii
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XHWMHYECKOH TMOCYHOH, MpaBmiaMu paboThl B J1aboparopund U NpuUEMaMu
oOpamieHusi ¢ Ja00OpaTopHBIM O0OpYAOBAaHWEM, HU3YYEHHE U ONHUCaHHE (PUIUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BellecTB, HaOItoJeHHe (u3nyeckux (IJIaBICHHE BOCKA, TAasHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHWE M KOHJEHCAlMsl BOJbl) U XUMHUYECKUX (TOpEHUE CBEYH,
MPOKAJIMBAHNWE METHOW MPOBOJIOKH, B3aMMOICWCTBHE MeNa C KHCIOTOW) SIBICHUH, HAOMIOJCHUE H
OMMCaHWE TMPU3HAKOB MPOTEKAHUS XMMHUYECKHUX pEaKIHil (pa3ioxeHHe caxapa, B3auMOCHCTBHE
CEepHOIl KHUCIOTHI C XJopuaoMm Oapusi, paznoxeHue ruapokcuaa meau (ll) mpu HarpeBanuwm,
B3aUMOJICHCTBHUE kene3a ¢ pacTBopoM conu menu (ll), n3yuenue crocoOoB pasneneHusi cMeceil: ¢
MIOMOUIBI0 MarHuTa, (UIbTPOBaHHE, BBIMAPUBAaHUE, JUCTUIULSILMS, XpoMarorpadus, MpoBeIecHUE
OYHCTKM TIOBApEHHOW coiM, HaOIIOJeHHEe U ONHCAaHME pe3yJbTaTOB IPOBEACHUS OIIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MacChl, CO3/JaHNe MoJieNiell MOJIeKyT (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kucmopoa — siaeMeHT M MpocTO€ BELIECTBO.
Haxoxpaenue kuciopona B mpupojie, pU3NYECKUE M XUMHUYECKHE CBOICTBa (peakiuu TOpEeHus).
Oxcunpl. [lpumenenue kuciaopoga. CrocoObl MONydeHHs KHUCIOpojga B J1labopaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopor kucimopoga B mnpupoae. O30H — amioTponHas MOJIUBUKAIMS
KHCJIOPOJIa.

TemnoBoit »¢p¢ekr XUMHYECKOH peakiuu, TEePMOXUMHYECKHE ypaBHEHHUS, D3K30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroidb W METaH. 3arps3HEHUE BO31yXa, YCUJICHHE
MapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupojie, pusudeckue u
XUMHUYECKHE CBOICTBaA, MPUMEHEHHE, CTIOCOObI nonydeHus. Kucmotsl u conu.

Monsipabiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBolicTBa Boabl. Boma kak pactBopurtens. PactBopsl. HacelieHHbie u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BemecTB B BoJe. MaccoBast 10l BEIIECTBA B PACTBOPE.
Xumudeckue cBoiicTBa Bonbl. OcHOBaHms. Poib pacTBOpOB B MpupOJe M B JKU3HU YEIOBEKA.
Kpyrosopot Bozs! B ipupoie. 3arps3HEHHe NPUPOAHBIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOI.



Knaccudukanmss Heoprannueckux coemuHenuid. Oxcunbl.  Knaccudukanus — OKCHIOB:
cosieoOpa3zymone (OCHOBHBIE, KUCIOTHbBIE, aM(poTepHble) U HecosneoOpasyronme. HomeHnknatypa
okcu0B. duznyeckne U XUMUYECKUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaoB.

OcHoBanus. Krnaccudukanusa oOcHOBaHMM: INEIOYHM UM HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®dusznueckue U XHUMHYECKHE CBOICTBA ocHOBaHuU. Ilomydenue
OCHOBAaHHI.

Kucnorsl. Knaccudukanus kucnor. Homenxiatypa kucinor. dusnyeckue W XUMHUYECKHE
cBoricTtBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenkiarypa coseil. dusznueckue u XuMHU4eckue cBoicTBa cosieid. [lomyduenue conen.

['eneTnyeckas cBsI3b MEXKIy KJIacCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEAENCHUE COAEpKAHHUS KHUCIOpOAa B BO3IyXe, IMOJIyYeHUE, COOMpaHue,
pacrmo3HaBaHHE€ W M3yYEHUE CBOMCTB KHUCIOpOJa, HAOIOJIEHUE B3aUMOJICHCTBUSL BEIIECTB C
KHUCJIOPOJIOM M YCJIOBHSI BO3HHUKHOBEHHMS M TMpEKpalleHus TropeHus (moxkapa), 03HAKOMJIEHHUE C
oOpa3iamMu OKCHJIOB U ONKCAHHWE WX CBOWMCTB, MOJIyYCHHE, COOMpAHKE, PACIIO3HABAHUE W H3YUCHHE
CBOKMCTB Bojopoaa (TopeHue), B3aumojehcTBue Bomopona c¢ okcumom wMemu () (Bo3mokHO
WCIIOJIb30BaHUE BUJEOMATEpPHANIOB), HaONIOJeHHe O00pa3loB BEUIECTB KOJIWYECTBOM | MOIb,
HCCIIeIOBaHNE OCOOCHHOCTEH PACTBOPCHHUSI BEIISCTB C PA3JIMYHON PACTBOPUMOCTHIO, IIPUTOTOBIICHUE
pacTBOpPOB C OMNpPEAETEHHON MAacCOBOM J0JIE pAacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOJBI C
MeTaiaMu (HaTpueM M KajblueM) (BO3MOXKHO HCIOJB30BaHUE BHJIEOMATEPUANIOB), UCCIICIOBAHHE
0o0pa3OB HEOPraHMYECKHX BEIIECTB pa3IUYHBIX KIACCOB, HAOIIOEHUE W3MEHEHHUS OKPACKH
MHJMKAaTOPOB B pacTBOpax KHUCIOT W IIejoueHd, u3ydeHue B3aumojencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTHI, KHCIOT C MeETa/llaMH, PEaKUUid HeWTpalu3aluu, IOJydYeHue
HEpPACTBOPUMBIX OCHOBAHMM, BBHITECHEHHWE OJHOTO METajlla JIPYTMM M3 pacTBOpa COJIM, PEIICHHE
SKCIEPUMEHTAIIbHBIX 337a4 110 Teme «BaxkHelme Ki1acchl HEOPraHUUECKUX COSAUHEHUIN».

[epuoauveckuii 3akon u Ilepuognueckass cucrema xXuMu4YecKux 3JemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XUMHYeCKas CBsi3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKH KIacCHU(PHUKAIUM XMUMHUYECKUX 3JIeMEHTOB. [loHATHE O Tpymmax CXOTHBIX
3J€MEHTOB (IIETOYHBIC U IIEJIOYHO3EMENIbHBIE METaJUIbl, TAJIOTeHbl, UHEPTHHIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa xuMuueckux aneMeHToB 1. . Menzaeneesa.
Kopotkonepuoanas u niauaHONepuoanas Gopmsl [leproandeckoit CUCTEMBI XUMHUECKUX JIEMEHTOB
J. . Menneneesa. Ilepuonsl n rpynnsl. PU3NMYECKUH CMBICH NOPAIKOBOTO HOMEpPA, HOMEPOB
MepUO/Ia U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
o0oI04ek aToMoB mnepBbix 20 xuMuueckux neMeHToB llepuoanueckoii cucremsr . 1. Menneneena.
XapakTepucTuKa XUMUYECKOTO 3JIEMEHTa MO €ro nojoxeHuw B Ilepumonmueckon cucreme /. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB O TPYIIIaM U MEPUOAAM.

3navenne [lepuogndeckoro 3akoHa u I[leprognveckoil CHCTEMBl XUMHUYECKUX DJIEMEHTOB JIJIS
pa3BuUTHS Hayku U npakTuku. [. . MeHneneeB — yu4€HbIN U rpakJaHUH.

Xumuueckasi cBs3b. KoBaneHTHas (ONspHAS] ¥ HETIOJSIPHAS) CBSA3b. DIIEKTPOOTPHUIIATETILHOCTh
XUMHUYECKUX IJIeMEHTOB. IOHHas CBS3b.



Crenenp oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. Iponeccsl okucienus u
BOCCTaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenn.

n3yueHue o0pa3lioB BEUIECTB METAJJIOB U HEMETAIIJIOB, B3aMMOAECHCTBUE THIPOKCHIA LINHKA C
pacTBOpaMH KHMCIIOT M LIEJIOYEH, TPOBEIECHUE ONBITOB, WLIIOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakluil (TrOpeHue, peakliuu pa3yiosKeHUs, COETUHEHMS).

Meosicnpeomemnvie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3CH NPU U3YYEHUU XMMHHU B 8 KJIaCCEe OCYLIECTBIIACTCS YeEPe3
UCIOJIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX IOHATHM, TaK W IOHATHH, SBIAIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOTI'0 LIUKJIA.

OOm1re ecTecTBEHHO--HAYYHBIC MOHATHS: HAYYHBIA (aKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KlIaccu(UKaLus, NIepuoAUYHOCTh, HAOIIOJCHUE, IKCIIEPUMEHT, MOJEIUPOBaHUE, U3MEPEHHE,
MOJIETIb, SIBJICHUE.

®dusuka: wmarepusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaaMoOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKU 3apsi, BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSHUE
BEIIECTBA, ra3, pU3HuecKue BeIMUNHbI, €TUHHIIBI U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1b1, CONHLIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE MOPOJIBI, TOJIE3HBIE HCKOMAeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeECKasi peaKust

[Iepnonnueckuit 3akoH. Ileprnoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB INEPBBIX TPEX
IIEPUOJOB, KaJIds, KaJbLUid M HMX COCIMHEHUN B COOTBETCTBUU C IIOJIOXKCHHEM DJJIEMEHTOB B
Ileproguyeckoit cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbl XUMHUYECKOM CBA3M. THUIBl KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCTH CBOMCTB BEILIECTBA OT THIA KPUCTAIIIMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOpraHMYECKUX BEIIeCTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K Ppa3IM4HbIM KJIaccaM HEOPraHWYECKUX COCIMHEHUM, TEHETHYeCKas CBs3b
HEOpPraHMYECKUX BEIIECTB.

Krnaccudukanys XMMHUYECKMX peaklUMid MO pazIudHbIM IpH3HAKaM ([0 YHMCIy M COCTaBy
Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIMIOBOMY 3((}eKTy, M0 U3MEHEHUIO CTENeHeNH OKHCICHUS
XUMHUYECKHX 3JIEMEHTOB, [0 0OPaTUMOCTH, 110 YYAaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKHUE
peaxkuuu, TepMOXUMUYECKHE YPABHEHHUS.

[TonsiTne o ckopoctn xumuueckod peakuuu. IloHsTne 00 0OOpaTUMBIX U HEOOPATUMBIX
XUMHUYECKHUX peakiusax. [IoHsTHe 0 TOMOreHHBIX M reTeporeHHbIX peakuusx. [lonarue o xaranmse.
IlonsaTie 0 XMMHUYECKOM paBHOBecuU. PaKTOPBI, BIUAIOMINAE Ha CKOPOCTh XUMUYECKOW PEAKIMU U
M0JIO)KEHHE XMMHUYECKOTO pPaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHONH peakuuu. COCTaBI€HHE YPAaBHEHMM OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX
peakIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust >MEKTPOTUTHUECKON AMCCOIHUAIMK. ODIEKTPOJIUTH W HEANEKTPOJIUTHL. KaTuoHsl,
aHMOHBI. MexaHu3M JIMCCOLMALMY BEHIECTB C PA3IMYHBIMU BHUJAMH XHUMHYecKoW cBA3H. CTeneHb
mucconranui. CUIIbHbBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YCJOBUS NMPOTEKAaHUS peakluii HOHHOrO OOMEHa, MOJHBbIE U
COKpallléHHbIE HMOHHBIE ypaBHEHHUs peakuuii. CBONCTBA KHCJIOT, OCHOBAaHWW M COJEH B CBETE



MPEACTABICHUH 00 AIEKTPOIUTHICCKON aucconnanun. KauecTBeHHbIE peakiiui Ha HOHBI. [loHsTHE O
TUAPOIIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJIEJISIMUA KPUCTAITUYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAILJIOB
u HeMmeTauloB (rpaduTa W anamasa), CIOXKHBIX BEIIECTB (XJOpHUIa HATpHs), HCCICIOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIMK OT BO3JICHCTBUS PA3IMUHBIX (PaKTOPOB, UCCIICAOBAHHE
JEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, IIpoLiecca IUCCOLMALMU KHMCIIOT, ILIEIo4Yel M coiei
(BO3MOYKHO HCIIOJIB30BaHUE BUAECO MAaTEPUAJIOB), IPOBEICHUE OINBITOB, MIUTFOCTPUPYIOLIUX MPU3HAKH
MPOTEKaHUs peakluii HOHHOTo oOMeHa (00pa3oBaHUEe OCajiKa, BBIJICICHHUE ra3a, 00pa3oBaHue BObI),
OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (TopeHue,
peakuuu pasjioKEHUs, COENAMHEHHUs), paclO3HABAHME HEOPraHWYECKUX BELIECTB C IIOMOILIBIO
KaueCTBEHHBIX PEaKIIMii Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 3a/1a4.

HemeTaibl M MX coeJHHEHUSA

OOmiast xapakTepucTuka rainoreHoB. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTETICHU
okucieHusa. CrtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOTE€HOB. XHUMHUYECKUE
CBOMCTBAa Ha TMpuMepe XJopa (B3aUMOJEHCTBHUE C MeETaUIaMH, HEMETaJUIaMH, IeJ0oYaMHu).
XnopoBogopon. ConsiHas KHCIOTa, XMMHUYECKHE CBOWCTBA, IMOJIyd4eHUEe, NMpuMeHeHue. [leiicTBue
XJIOpa M XJIOPOBOJAOPOJAa Ha OpraHuM3M uejoBeka. BakHeiine XJopuabl U UX HaAXO0XKJICHUE B
IIPUPOJIE.

O6mas xapakrtepuctuka siemMeHTOB VIA-rpymnmbl. OcoO€HHOCTH CTPOECHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB —
KHCJIOPOAA M Cepbl. AJUTOTPOIIHbIE MOJU(PHUKAIIMN KUCIOPOJIA U Cepbl. XUMHUECKUE CBOWCTBA CEPHI.
CepoBoniopoi, cTpoeHue, GU3NIeCKne U XUMHUYECKHe cBOMCTBAa. OKCHIBI cephl KaK MpPEICTaBUTEIN
KHCIOTHBIX OKCHAOB. CepHas Kucinora, (U3NYECKHEe M XHMHUYECKHE CBoiicTBa (00IIMe Kak
MPEJICTaBUTENs Kjlacca KUCIOT U creuuduyeckue). XUMHUECKUE PEeaklUu, JEeKallue B OCHOBE
IIPOMBIIIJIEHHOTO croco0a moiy4yeHus cepHoil kuciothbl. IIpumenenue cepHoil kuciaotel. Conu
CEpHOIl KHCJIOThI, KaUeCTBEHHAsl peakius Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIel cpeibl COeTMHEHUSIMHU cephl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 Mpel0TBpaILeHHS.

OO6mass xapakrepuctuka 3ieMeHToB VA-rpynnbel. OcoOE€HHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKHUCIIEHUs. A30T, paclpOCTpaHEHHE B IPUPOJIE, PU3NUYECKUE U XUMUYECKUE
cBoiictBa. KpyroBopor aszora B mpupoje. AMMuUak, ero (uU3MYECKHe U XUMHUYECKHE CBOICTBA,
nosyueHue u npuMmenenue. Conum aMMOHHUS, UX (U3MUECKHE U XMMHUYECKHUEe CBOWMCTBA, MPUMEHEHHE.
KauecTBeHHast peakuyss Ha HOHbI aMMOHUS. A30THas KHUCJIOTa, €€ MOlydeHue, (U3HUecKue u
XUMHUYECKHE CcBOMCTBa (0OImMe Kak MpeacTaBUTeNsl Kjacca KHUCIOT M CHelu(HuecKue).
Hcnonb30BaHrue HUTPATOB U COJEH aMMOHHS B KaueCTBE MHHEPAIbHBIX yI0OpeHui. XUMHUUECKOe
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COeNMHEHUSIMHU a30Ta (KUCIOTHBIC J0XKIU, 3arpsi3HEHHE BO3yXa,
MoYBBI ¥ BOA0EéMOB). Docdop, amnorponHbie Moaudukanuu docdopa, Gpuzndeckne 1 XUMHUIECKUE
ceorictBa. Oxcun dochopa (V) u dochopHas kucnora, Quznyueckrne W XUMUUYECKHE CBOMNCTBA,
nonydenue. Mcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX YIOOPSHHIA.

O6mass xapakrtepuctuka »diemMeHTOB |V A-rpymmel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. YTJIEepoA, aJUIOTPOIHble MOIM(UKAIMM, PAacCIpOCTpaHEHUE B
npupojie, pu3NUecKrue W XUMHYECKHue CBoWcTBa. AnmcopOums. KpyroBopor yriaepomga B mpupoje.
Oxcunsl yriaepoaa, ux (pusmveckre W XUMHYECKHE CBOMCTBA, JCHCTBHE HA KUBBIE OPTaHU3MBI,
NOJy4YeHHEe W TpPUMEHEHHe. DKOJOTHMYEeCKHe NpOoOJIeMbl, CBS3aHHBIE C okcuaoMm yriepoaa (1V),
TUTIOTE3a TJIO0ATBHOTO TOTEIJIEHUs KJIMMaTa, MapHUKOBBIM 3 deKT. YToibHas KUCIoTa U €€ COJH,



ux ¢u3NYecKue M XMMHUYECKUE CBOMCTBa, MolydeHHe U npuMeHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-moHbl. Mcnonb30Banue kapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHUS OO0 OpPraHUMYECKHUX BEUIECTBAX KaK O COEIMHEHUSX Yriiepoja
(MeraH, 3TaH, 3TUJIEH, allETUJICH, 3TAHOJ, TJIMUEPUH, YKCYCHasi KucioTa). [IpupoaHbie HCTOUYHUKH
YTJI€BOAOPOAOB (Yroyib, MPUPOIHBINA ra3, HEPTH), MPOIYKTHI UX mepepaboTku (OEH3UH), UX pOJb B
ObITYy W TpoMbIIICHHOCTU. [loHATHE O OMOJOTMYECKM BaXKHBIX BEIIECTBAX: JKUpax, Oenkax,
YIJIEBOJAX — M MX pOJIM B JKM3HU 4YeloBeKa. MarepualbHOE €IMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCAMHEHUM.

Kpemnuuid, ero ¢pusndeckue 1 XUMHYECKUE CBOMCTBA, MOJIyueHHe U mpuMeHenne. CoequHeHus
KpemHHs B mpupoze. Ob6mme mpexacraBieHuss o0 okcunae kpemaus (1V) um KpeMHUEBOW KHCIOTE.
Cunukatel, HMX HCIOJb30BaHUE B OBITY, B MPOMBIIICHHOCTH. BakHeiiine CTpOUTENbHbIC
MaTepuasbl: KepamHKa, CTeKJo, IIeMEeHT, OeToH, kene300eToH. [Ipobiembl Oe3omacHOro
HCII0JIb30BAaHUS CTPOUTENIbHBIX MAaTEPHUAJIOB B IOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYeCKHX BEUIECTB, CBOWCTB COJIIHOM KHCIOTHI, IMPOBEICHUE
KAueCTBEHHBIX pEaKlUUid Ha XJIOPHUI-UOHBI M HAOIIOJIEHWE MPU3HAKOB HX MPOTEKAHUS, OIIBITHI,
oTpakaromue (U3NYECKHe M XHUMHUYECKHE CBOWCTBA TAJIOI€HOB M WX COCAMHEHUH (BO3MOYKHO
HCIIOJIb30BAHNUE BHUJEOMATEpPHANIOB), O3HAKOMJIEHME C 00pa3lamMu XJOpPUAOB (TajJlOr€HUIOB),
O3HaKOMJIGHHE ¢ oOpa3uamMu cepbl U €€ COeOUHEHUSMU (BO3MOXKHO  HCIOJb30BaHHE
BUJICOMATEpPHANIOB),  HaOmIoJleHWe  mporecca  OOyrauBaHUS — caxapa  IOA  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHUCJIOThI, U3YYE€HHE XMMMUYECKHUX CBOWCTB pa30aBJICHHON CEpHOM
KHCJIOTBI, TPOBEICHUE KAYeCTBEHHOM pEakuWu Ha Cyiab(paT-uoH W HaONIOJICHHE TNpU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (U3MYECKUMHU CBOMCTBAMHU a3oTa, ¢ocdopa U UX COCTUHEHHIA
(BO3MOXKHO HCITIOJIb30BaHHUE BUJEOMAaTEpHanoB), oOpa3laMu a30THBIX U (HOCHOPHBIX YIOOPEHHH,
[I0JIy4eHue, coOMpaHue, paclo3HaBaHUE U U3y4yeHUE CBOMCTB aMMHaKa, IPOBEICHNE KaUeCTBEHHbIX
peakuuii Ha HOH aMMOHHUS U (ochaT-uOH U U3YyUEHHE MPU3HAKOB MX MPOTEKaHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
U3yuyeHHe MoJeed KpUCTAUIMYECKMX pelEToOK anmasa, rpaduta, QyminepeHa, O3HAKOMIIEHHE C
MpoLecCOM  aCOPOLIMU  pacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM VYIIEM U YCTPOHCTBOM
[IPOTUBOra3a, MoJydyeHue, coOupaHHe, PAClIO3HABaHWE M H3Y4YEHHME CBOICTB YIJIEKUCIOro Tasa,
MIPOBE/ICHUE KAueCTBEHHBIX peakUuil Ha KapOOHAaT M CWJIMKAT-MOHBl M M3Y4YE€HUE NPU3HAKOB HX
IIPOTEKAaHNs, O3HAKOMJIEHME C NPOAYKIMEW CHJIMKATHOM  IPOMBIIUIEHHOCTH, pELICHHUE
AKCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BakHel1e HeMeTallIbl U X COeIMHEHUS.

Metanabl M UX COeIMHEHUS

OOm1ast XapakTepUCTUKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHUM MX IOJIOKEHUS B
[Iepuonnueckoit cucreMe xumuuyeckux odneMeHToB [[. M. MeHnneneeBa U CTpOEHUST aTOMOB.
Crpoenne wMertauioB. Meraminyeckass CBsI3b M MeTaJUIM4ecKas KpUCTalsIMdyeckas pemérka.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHU MeTauioB. OU3nueckue 1 XMMAYECKUE CBOKMCTBA METAJIIOB.
OOmme cnocoObl mody4deHuss MetaioB. I[loHATHE O KOPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3alIUTHI UX OT Koppo3uu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUHN, OPOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIIEHHOCTH.

[[lenounbie MeTaibl: TIO0KeHUE B [lepuoanyeckoi cucteMe XxumMudeckux snemeHTon 1. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXAeHHUE B nipupoje. dusndeckne 1 XMMHUECKHUE CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U THIPOKCUABI HATpHsl M Kanus. [IpuMeHeHne MmenoYHbIX
METAJUIOB U UX COECTMHEHUM.



[IlenoyHO3emMeNbHBIE METAUIBI MarHUM W Kaiblui: moJjioxkeHue B [lepuoanueckoil cucreme
xumuueckux asnemeHToB . M. MeHnneneeBa, CTpoeHHME HUX aTOMOB, HAaxOXIAEHUE B MPHUPOJIE.
du3nyecKkre 1 XUMUUECKHE CBOMCTBA MarHus U Kaiublivs. BaxkHelme coeMHeHUs Kaabliusl (OKCH /I,
THAPOKCHI, COJIN). JKECTKOCTH BOBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMunauii: nonoxenne B Ilepuomuueckoit cucteMe xuMuueckux dyemeHtoB . U.
MeneneeBa, CTpOCHHE aToma, HAxXOXJeHUE B mpupoge. Puznueckue M XUMUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUIPOKCH A AITFOMHIHHSL.

Keneszo: nonoxenue B [lepuonuueckoit cucreMe xumudeckux anemeHtoB /1. . Menneneena,
CTPOCHHUE aToMa, HaxoXkJIeHue B mpupose. Ousznyueckue U XMMUYECKUE CBOMCTBA kele3a. OKCHUIbI,
ruzapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U nosy4eHue.

Xumuueckuii IKcnepumenm:

03HaKOMJICHHE C 00pa3laMu METa/UIOB U CIUIABOB, MX (DM3UYECKUMU CBOMCTBAMH, M3YyUCHHE
pPEe3yIbTATOB KOPPO3HHM METALIOB (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCH/Ia KAJIBIUS U HATPUS C BOAOU (BO3MOKHO UCIIOJIb30BAHUE BUICOMATEPUATIOB),
HCCTIEIOBAaHUE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHMs >Kejie3a B KHCIOpoJe (BO3MOXKHO
WCIIOIb30BaHUE BHACOMATEPHAJIOB), IMPU3HAKOB IPOTCKAHUS KAYECTBEHHBIX PEaKIMi Ha HWOHBI:
MarHus, KaJbIus, aTfoMUHUs, IuHKa, kee3a (1) u sxenesa (1), mequ (1), HabnroaeHue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHH MOHAMHU HATPHUA, Kajdus U KaJblus (BO3MOXKHO HCIIOJIb30BAHUE
BHJICOMATEPHAIOB), MCCIeAOBaHUE aM(pOTEPHBIX CBOMCTB THUIAPOKCHAA ATIOMUHUS U THUAPOKCH]A
LIMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxxHelire MeTaaibl U UX COSTUHEHUS.

XuMHUS U OKpYKALIas cpeaa

BemectBa u Marepuanbl B TMOBCEIHEBHOW >KM3HM 4YeJOBeKa. be3zomacHoe HCHoib30BaHUE
BEILIECTB U XUMUYECKHUX Peakiuii B ObITy. [lepBast momMoIp npyu XMMUYECKUX 0KOTaxX U OTPABIICHUSAX.

XUMUYECKOe 3arpsi3HEHUE OKpYKarolledl cpeabl (mpedenbHas AOMyCTUMas KOHIEHTpaLus
BemecTs, ganee — [1/1K). Ponb XxuMum B perieHur SKOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3y4yeHre o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIE MaTEPUATIBI).

Mescnpeomemnmnuie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3EH IPU U3YYEHUH XUMHH B 9 Kilacce OCYyIIEeCTBIISIETCS Yepes
WCIIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHATHM, TaK W TIOHATUN, SBISIOMINXCS
CUCTEMHBIMU JJIS OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO IIUKJIA.

OOmue ecTecTBeHHO-HAY4YHbIE MOHSATHS: HAay4dHBIA (DaKkT, TUMOTE3a, 3aKOH, TEOPHsl, aHAJH3,
CUHTE3, KJaccu(uKaIus, nepuoIn4YHOCTh, HAOM0JeHIE, SKCIIEPUMEHT, MOACITMPOBAaHNE, U3MEPEHHE,
MO/I€JIb, SIBJICHHUE, TAPHUKOBBIN A (PEKT, TEXHOIOTUsI, MATEPHAIIBI.

®dusmka: wmarepusi, aToM, OJJIEKTPOH, TPOTOH, HEWUTPOH, HOH, HYKIUJ, H3OTOIIHI,
PaaOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsil, IPOBOJHUKH, OJYIPOBOIHUKH, TUIIEKTPUKH,
(OTOPIEMEHT, BEIIeCTBO, TeNO, OO0BEM, arperarHoe COCTOSHHWE BeEIIeCcTBa, Ta3, pPacTBOD,
PacTBOPUMOCTbD, KPUCTAIUTMUECKAsT PENMIETKA, CIIIAaBhI, ((U3NYECKUE BETMYUHBI, SUHUIIBI U3MEPEHHSI,
KOCMHYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJTHIIE.

buonorus: ¢orocunres, apixanuwe, Ouocdepa, 3KocHCTEMA, MHUHEpAIbHBIE YIOOpEeHUS,
MHUKPO3JIEMEHTHI, MAKPOIIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPO/bI, MOJE3HbIE MCKOMAeMBbIe,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbLI 110 XHMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHUSI MPOTrpamMMbl OCHOBHOIO OOIIETO 0Opa3oBaHUSI TOCTUTAIOTCS B
X07ie OOy4eHHUsI XMMHU B €IUHCTBE Y4€OHOW M BOCIHMTATEILHOW JESTEIBHOCTH B COOTBETCTBUHU C
TPaJMLIMOHHBIMU POCCUHCKMMM COLIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMH,
INPUHATHIMU B OOLIECTBE IMpaBWJIaMd KM HOPMaMu TIIOBEJCHHS U CHOCOOCTBYIOT Tpolieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLTUAIM3AINH 00Y4aIOIIHUXCS.

JInuHOCTHBIE PE3YJIbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMil M PACLIMPEHUE ONbITA AESITEIbHOCTH HAa €€ OCHOBE, B TOM
YHClie B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY U HayYHOMY HacCJIEJUIO,
MOHUMAaHMsI 3HAYCHHUS XUMUYECKOH HAYKH B J)KU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIIA/IETh
JOCTOBEPHON MH(pOpMAIMEl O MEePeIOBBIX JOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTEUYECTBEHHOM
XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U O0ILECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

MIPEJICTABICHHUS] O COLMAIBbHBIX HOpPMax M IpaBWIaX MEKJIMYHOCTHBIX OTHOLIEHMH B KOJUJIEKTUBE,
KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOW, Y4eOHO-HCCIeI0BaTEIbCKOM,
TBOPUYECKOM U JAPYTUX BUAAX ACSITEIbHOCTU, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOM AESITENLHOCTU
IIPU BBIOJHEHUM YYEOHBIX, [MO3HABATENbHBIX 3a]1a4, BBIMOJIHEHMM XHMHUYECKHUX OSKCIIEPUMEHTOB,
CO3/1aHUU YYEOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILU B IIPOLIECCE ITOU
y4eOHOU JesTeNbHOCTH, TOTOBHOCTU OIICHMBATh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBApHUIIEH C
MO3UIIUN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE M XHWMHUYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAayKHM M COCTABIISIIOIIME OCHOBY Ul TOHUMAaHHUS CYIIHOCTH
Hay4HON KapTHHBI MHpa, MPEACTaBIEHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS IMPHUPOJIH,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOM CPENOM, O POIM XMMHUH B IIO3HAHNU 3TUX 3aKOHOMEPHOCTEN;
[I03HABaTEJIbHbIE MOTUBBI, HAIIPaBJICHHbIE HA MOJIyY€HNUE HOBBIX 3HAHUM 110 XUMUHU, HEOOXOAUMBIE JIJIS
oOBsicCHEHUs] HaOJIOJaeMbIX MPOLIECCOB M SIBJICHWUM, IO3HABaTeNIbHOM, WH(OpMALlMOHHOW U
YUTATENICKOM KYJIbTYpHl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON paboThl ¢ y4eOHBIMH TEKCTaMHU,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;
uHTEpeCc K OOyYeHHI0O M TIO3HAHWIO, JI0O03HATENbHOCTh, TOTOBHOCTH U CIIOCOOHOCTh K
caM000pa30BaHUI0, TMPOCKTHONW M HCCIEAOBATEIbCKOM JEATEIPHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HAaHWE UEHHOCTU >H3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO, YCTAaHOBKM Ha
3JI0pOBBIM 00pa3 KU3HHU, OCO3HAHUE TOCIEACTBUNA U HEMPUSATHE BPEIHBIX MPUBBIYEK (YMOTpeOsieHUs
aJIKOTOJI, HApPKOTUKOB, KYypEHHs), HEOOXOJUMOCTH COOJIIOJCHHMS TpaBuil O€30MacHOCTH TpHU
O0paIeHn! ¢ XUMUYECKIUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) Tpy/10BOro BOCIIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3Y4YEHHIO Mpodeccuil u Tpyaa pa3iudyHOIo pojia, YBaXEHHE K TPyLy U
pe3ysibTaTaM TPYJIOBOW AESITEIBbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN IO
XMMHHU, OCO3HAHHBIA BBIOOP MHIMBHYyaTbHOH TPAeKTOPUM MPOJOJDKEHHS OOpa30BaHUS C YYETOM



JMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M HOTPEeOHOCTEM,
yCIIEIHOM Mpo(ecCHOHANBHON IEATETbHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTH
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpene;

6) 9K0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTUYECKHU 11eJ1ecO00pa3Hoe OTHOLIEHHE K MPHUPOJe KaK UCTOUYHUKY JKU3HU Ha 3emile, OCHOBE €&
CYIIECTBOBAHUSA, MMOHUMAHUE LIEHHOCTH 3JI0POBOTO M 0E30MacHOro o0pa3a >KMU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY M TCHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHWE LIEHHOCTH
coOJII0IeHHsI TpaBuwl 0€30MaCHOrO MOBEAEHUS IpU paboTe C BEIEeCTBAMM, a TAKXKEe B CUTYaUsX,
YTPOKAKOIIUX 310POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSTh 3HAHMA, IOJlydyaeMble NpPU H3YYEHUH XHMHUHU, Ui pelIeHHs 3aiad,
CBA3aHHBIX C OKPYKAIOLIEW NPUPOJHON CPEOH, IS IOBBIIICHNUS YPOBHS HDKOJIOTMYECKON KYJIBTYpHI,
OCO3HAaHMS TJI00AJBHOIO XapaKTepa 3KOJOIMYeCKUX NpoOsieM M IyTell MX pelleHus MOCPEACTBOM
METOJI0OB XMMHH, KOJIOIMYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBAaTbCSA UM B II0O3HABATEIBHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeaMeTHBIX pe3yabTaTOB BBIACISAIOT 3HAUUMBbIE JUIsl HGOPMUPOBAHHS MUPOBO33PEHHUS
o01IeHayYHbIE TOHATHSA (3aKOH, TEOPUs, IPUHLIMIL, TUIIOTE3a, (PAKT, CUCTEMA, ITPOLIECC, IKCIIEPUMEHT U
ApyTroe.), KOTOPhIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeAMETax W TO3BOJIAIOT Ha
OCHOBE 3HAaHUM M3 ITUX MPEAMETOB (HOPMUPOBATH MPEACTABICHHE O LIETOCTHOW HAYYHOM KapTHHE
MHUpa, 1 YHUBepcallbHble yuyeOHble JeiicTBUs (II03HaBaTe/bHbIE, KOMMYHUKATUBHBIE, PETYJIATUBHBIE),
KOTOpble 00ecneunBaloT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOATENbHOMY IUIAHUPOBAHUIO U
OCYILIECTBICHUIO YUEOHOH JEATEIbHOCTH.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NelCTBUS

Ba3zoBbie JJoruyeckue aeiicTeus:

YMEHHSI UCIIOJIB30BaTh NPUEMBI JIOTMYECKOIO MBIIUICHHS IIPH OCBOSHUM 3HAHUI: PacCKpbIBaTh CMBICI
XUMHUYECKUX TOHATUHN (BBIIEISTHh UX XapaKTEepHbIE MPU3HAKHU, YCTAaHABIUBATh B3aUMOCBS3b C APYTUMU
MOHATHUSIMH), UCIOJB30BaTh MOHATUSA Ul OOBSICHEHHUS OTIEIbHBIX (AKTOB M SIBICHUH, BBIOMPATH
OCHOBAaHHS M KpUTEpUHU JUIs KJIAacCU(PUKALMU XUMHUECKHUX BEIIECTB M XUMMYECKHX peakluil,
yCTaHaBJIMBaTh NMPUYUHHO-CIICICTBEHHBIE CBA3M MEXIY OOBEKTAMU H3YyYEHMsI, CTPOUTH JIOTHUYECKUE
paccyxeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTHUH), 1€1aTh BHIBOJIBI U 3aKIIOUCHHUS;

YMEHHE MpPHUMEHSTh B TpoOIEecce MO3HAHUS TMOHATHS (IpeIMeTHble U MeTanpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIM, HCIHOJb3yeMble B XUMHH, NpeoOpa3oBbIBATH IIHUPOKO
IpUMEHSIEMblE B XHMHMU MOJIEIbHbIE NPEACTABICHUS — XHUMHMYECKHH 3HaK (CHMMBOJI 3JIEMEHTa),
Xxumuueckas GopMmyna U ypaBHEHHE XMMHMUYECKON peakluy — MpU pelIeHUH y4eOHO-IT03HAaBaTEIbHbBIX
3a1a4, ¢ y4€TOM JTHUX MOJEIbHBIX IPEACTABICHUN BBIABIATH M XapaKTEPU30BATh CYIICCTBEHHBIE
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHYECKUX BEIECTB M XUMHUECKUX PEAKIMH, BBISBIATH OOIINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEIACTBEHHBIC CBA3M U IMPOTUBOPEUMA B HU3Y4YaeMBIX IpouLeccax M
SIBJICHUSIX.

Ba3oBble uccienoBarebckue AeCTBUA:

YMEHHUE HCIOJb30BaTh IIOCTABICHHBIE BOIPOCHI B KAaYeCTBE MHCTPYMEHTA IIO3HAHHUsA, a TaKXKe B
KayecTBE OCHOBBI JUIsl ()OPMHUPOBAHMS TUIOTE3bl IO MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUH;

MPUOOpPETEHHUE OIBITA 110 MJIAHWPOBAHNIO, OPTaHU3AIMH U ITPOBEICHUIO0 YUEHUYECKUX SKCIIEPUMEHTOB,
yMeHHe HaOIIoAaTh 3a XOJOM IPOLeCcca, CaMOCTOATENbHO IPOrHO3UPOBATh €ro pe3yibTar,
¢dopmynupoBaTe 000OIIEHUST M BBIBOABI IO pe3ylbTaTaM IPOBEAEHHOTO OIBITA, HMCCIEJOBAHUS,
COCTaBJIATh OTYET O MpOJIeTaHHON paboTe.



PabGora ¢ undopmanmeii:
YMEHHE BBIOMpPATh, aHAIU3UPOBATH M MHTEPIPETUPOBATH MH(DOPMALUIO PA3TUYHBIX BHIOB U (OpM
MPEACTABICHUS, T[OJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (HAydyHO-TIOMYJsIpHAs — JIUTepaTypa
XUMHUYECKOTO COJIep KaHMsI, CIIPAaBOYHbIE MOcoOus, pecypchl VHTepHEeTa), KpUTHYECKH OLIEHUBATH
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHUIO;
YMEHHE TPUMEHATh pa3IUYHbIE METOJAbI WM 3ampoChl MPU MOHCKE W O0TOOpe HHPOpMAlUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUISl BBIOJIHEHUs YYE€OHBIX W TMO3HABATENIBHBIX 3a/1a4
onpeAeNnEéHHOro THIA, NpUOOpeTeHre omnbiTa B 00JacTH HCIOJIB30BaHUS HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM, OBJIAJICHUE KYyJIbTYpPOH AKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATH ONTHUMAIBLHYIO (JOpMY TpeACcTaBlIeHUsT WH(OpMAIIUN
U WUTIOCTPUPOBATH pEIlaeMble 3a7a4d HECIOXKHBIMH CXEMaMH, AWarpaMMaMH, IPYTUMH (opMaMu
rpauKu 1 UX KOMOMHAITUSIMU;
YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh B Ipoliecce Y4eOHOH M MCCIeOBATENbCKON NeATeIbHOCTH
WH(OPMALIMIO O BIUSHUU TPOMBIIUICHHOCTH, CEIhCKOTO XO3SCTBA M TPAHCIOPTa HA COCTOSIHHE
OKpY>Karolle MPUPOJHON CPEBI.
KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC YUeOHbIC 1eliCTBUA:
YMEHHUS 33/1aBaTh BOIMPOCHI (B XOJ¢ AManIora M (Uiau) TUCKYCCHH) MO CYIIECTBY OOCYKIaeMOU TEeMBlI,
(bOopMyIIMPOBATh CBOM MPEIOKCHHUS OTHOCUTEIBHO BBIMTOJIHCHUS TTPEITIOKESHHON 33/1a9H;
YMEHUS TPEACTABJIATh TOJYyUYECHHbIE pPE3yJdbTaThl IMO3HABATEIBHOM JEATEIbHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaxX; JeJaTh MPE3EHTAIMI0 PE3yIbTAaTOB BBIIIOJIHEHHUS XMMUYECKOTO SKCIEPUMEHTA
(1TabopaTopHOro OmbITa, JTAOOPATOPHONW pPAOOTHI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, y4EOHOTO
IIPOEKTA);
yMEHUs y4yeOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IIO3HABaTEIbHOU U
UCCIIEIOBATENLCKON JIEATEIHbHOCTH MPHU PEIICHUH BO3HUKAIOIIUX MPoOJieM Ha OCHOBE Y4€Ta OOLIMX
WHTEPECOB M COIJIACOBaHMS MO3UIUN (0OCYXIeHHus, OOMEH MHEHUSMHU, «MO3TOBBIC ILITYPMBI»,
KOOPJMHAIINS COBMECTHBIX JCHCTBUU, OMpENeiIeHUE KPUTEPHUEB MO OIEHKE KaueCcTBa BBIMOJHEHHOMN
paboThI U ApyTHE).
PeryasiTuBHbIe yHUBEpPCcaJIbHbIE YUeOHbIE 1eliCTBHA:
YMEHUE CaMOCTOSITEbHO  ONpPENEeNsATh LeNd JIeATeIbHOCTH, IIJIAHUPOBaTh, OCYUIECTBIIATS,
KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JCSITEIBHOCTh, BHIOMpATh Hambosee
s dexTuBHBIE CITOCOOBI pelieHusT yUeOHbIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIIbBHO COCTABIISITh
WM KOPPEKTUPOBATh MPEJIOKEHHBIM aTOPUTM JAEUCTBUM TpPU BBINOJIHEHUU 3aJaHUN C y4ETOM
MOJIy4YeHUsI HOBBIX 3HAHUUW 00 H3y4aeMbIX OOBEKTaX — BEHIECTBAX M PEaKIUsAX, OIIEHUBATH
COOTBETCTBHUE TMOJYYEHHOTO pe3yJibTaTa 3asBJICHHOU €)M, YMEHHE UCIIOIh30BaTh U aHAIU3UPOBATH
KOHTEKCTHI, TIpeJIaraeMble B YCIIOBUU 3aJIaHUM.
HNPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOCHHIO O0S3aTENLHOTO COJEPKaHWs, YCTAHOBIECHHOTO
naHHOM (emepanbHO pabodeil MporpaMMOl, BBIIEISIOT: OCBOCHHBIE OOYYArONTUMUCS HAy4YHBIE
3HAHUS, YMEHHUS U CIOCOOBI ACHCTBUH, crieruduyecKne sl MpeAMETHON obmacth «XuMUs», BUIBI
JEeSTeNbHOCTH TI0 TIOTYYSHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIluH, TPeoOpa30BaHUIO U TIPUMEHEHUIO
B Pa3IMYHBIX YYEOHBIX U HOBBIX CUTYAIIHSIX.
K xonmy oOydeHuss B 8 kijiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh
c(hOpPMHUPOBAHHOCTDH Y O0yUAIOIINXCS YMEHUM:
® PACKpBIBAaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHATUMA: aTOM, MOJIEKYJIa, XUMHUUECKUH JIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJIHAS M HEOJHOPOJAHAS), BaJIEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIEKYJsipHash Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIApHas



Macca, MaccoBas JIOJIsI XMMHYECKOTO JJIEMEHTa B COCIWHECHHH, MOJSIPHBIA OOBEM, OKCHI,
KHUCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHHS, XUMHYECKast
peakiusi, KiaaccuuKays peakiuil: peakiuu COCTUHEHUS, PEaKIUU Pa3NOKEHUs, peaKlnuu
3aMENICHHS, PeakIMi 0OMEHa, PK30- U SHJIOTECPMHUCCKUE PEAKIINH, TEIJI0BOU dh(EKT peakium,
SIIPO aTOMa, AJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOUTalb, PaIMyC aTOMa, XUMHUYECKas CBS3b,
MOJISIpHAss U HENOJISIpHAs KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KaTUOH, aHUOH, PacTBOD,
MaccoBas J10JIsl BelllecTBa (MPOIEHTHAsE KOHIICHTPALIKs) B PaCTBOPE;

® UUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUUYECKUX IMOHATHU M TPUMEHSTH ATH TMOHATHUS
MpY OTNIMCAHUU BEILIECTB U UX MPEBPAILCHHUIA;

® 1ICIIOJIb30BaTh XMMHYECKYI0 CHMBOJIUKY JUIsI COCTAaBJICHHS (OPMYJ BEIIECTB M ypaBHEHHI
XUMHYECKUX PEAKIIUH;

® OIIPE/ICIIATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTEIIEHb OKHCIICHHS
9JIEMEHTOB B OMHApPHBIX COCAMHCHHSIX, IMPUHAICKHOCTh BEIIECTB K OINPEACIEHHOMY KJlaccy
COCTMHEHMH 10 (popMyIiaM, BUI XUMHUECKOU CBSI3M (KOBAJICHTHAsI M1 MIOHHAS) B HEOPTaHMYECKHUX
COCIUHCHHUSIX

epackpeiBaTh cMbicha [lepuoanueckoro 3akona JI. WM. MenngeneeBa: [I€MOHCTPUPOBAThH
IMOHUMaHUE NEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX IOJIOKECHHS B
[lepuonuueckoit cuctemMe, 3aKOHOB COXPAaHEHHS MAacChl BEILECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOrapo;

® OIMCHIBATh W XapaKTepu3oBaTh Ta0auMuHyro (opmy [leproamdeckoil cUCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3IMuaTh MOHITHS «TJIaBHas noArpymnmna (A-rpymmna)» u «mmodounast noarpymnmna (b-
TpyIIIa)», Majable U OOJBIIHE MTEPHOIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIC UMEIOTCS B Ta0JIHIIC
«IIepuognueckas cucrema xumuueckux dneMeHToB JI. WM. MenzaeneeBa» ¢ YUCIOBBIMHU
XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsija sjpa, odiiee
YHCJIO AJICKTPOHOB U paclpeiesieHue UX 1O JICKTPOHHBIM CJIOSIM);

e KJTaCCU(UIIUPOBATH XUMHUYECKHE JIEMEHThI, HEOPTAHMUECKHUE BEIIECTBA, XUMUYECKUE PEAKITII
(M0 YMCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY A (DEKTy);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIME XMMUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEPXKJass  OMNHCAaHUE MPUMEpPaMU  MOJIEKYJISPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

® [IPOTHO3UPOBATh CBOWMCTBAa BEUIECTB B 3aBUCUMOCTM OT HMX Kaye€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPALICHUIN B PA3JIMYHBIX YCIOBUSX;

® BEIUKCJIITE OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MAacChl BELIECTB, MacCOBYIO JIOJIIO
XUMHUYECKOTO dJIeMeHTa 1o (opMyse COSIMHEHHUs, MAacCOBYIO JIOJII0 BEIECTBA B PAaCcTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOUN peaKIIny;

® [IPUMEHATH OCHOBHBIE OIIEPALMH MBICIIUTENLHOMN AEITEIBHOCTH — AHAJIM3 U CUHTE3, CPABHEHUE,
000011IeHIe, CUCTEMATHU3AIIHNIO, KJIAaCCU(UKAIINIO, BBISIBJICHHE TPUUNHHO--CIEICTBEHHBIX CBS3eH
— JUISl U3YyYEHHSI CBOWCTB BEIIECTB M XMMHYECKHX PEAKLUW, €CTECTBEHHO-HAYyUYHbIE METOJIbI
MO3HaHWS — HAOMIOJCHHWE, W3MEPEeHHE, MOJCIUPOBAHUE, OKCIEPUMEHT (peabHBIA U
MBICJIEHHBIH);

e CJIeI0BATh MIPAaBHJIaM MOJIb30BAHUSI XUMUYECKOU MOCYI0N U TabOpaTOPHBIM 000pyIOBaHUEM, &
TaKKe MpaBUIaM OOpAIEHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIIUSMH IO BBHITIOTHEHUIO
1abOpPaTOPHBIX XUMHUYECKUX OIMBITOB MO TMOJYYCHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPHUTOTOBIEHUIO PACTBOPOB C OINPEAENEHHONW MaccoBOM moneit
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBaTh W MPOBOAUTH XHUMHYECKHE HSKCIIEPUMEHTHI IO



pacrmo3HaBaHUIO pPAcCTBOPOB IIENOYEH W KHUCIOT C IOMOIIBI0 HMHJUKATOPOB (JAaKMYycC,
¢beHondTasenH, METUIOPAHK U APYTHE).

K xoniy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh

c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:
® PaCKpbIBAaTh CMBICJI OCHOBHBIX XUMUYECKHUX MOHATHI: XUMHUUECKUI 2JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHUOH, TIPOCTOE  BEIIECTBO, CIJOKHOE  BEUIECTBO,  BaJICHTHOCTb,
ANEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIEHMS, XMMMUECKas pPEaKlus, XUMHUYEcKas CBS3b,
TETIOBOM 3(PQPEKT peakiyuu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP, SIEKTPOIUTHI, HEAIEKTPOIUTHL,
ANEKTPOIUTHYECKAsT JUCCOLMAIUS, PEAKIMM HOHHOrO OOMEHa, KaTajau3arop, XUMHYEecKoe
paBHOBecHue, oOpaTHMble M HEOOpaTHMble pEaKluu, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAaHOBJIEHHE, aJJIOTPOIMSI,
aM(OTepHOCTh, XMMHUYECKasi CBSA3b (KOBAJICHTHAs, HOHHAs, METAIUIMYECKAs), KPUCTATMUECKas
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOW peakIuH, MpeaeabHO
nonyctumas konueHTpamus [1JIK Bemectsa;
® MJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IHOHATUN M NPUMEHSTH 3TU HOHSITHUSA
IIPY OMUCAHHUH BEIECTB M UX MPEBPAIICHUI;
® [ICII0JIb30BAaTh XUMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHMSI (OpMYJ BELIECTB U YpaBHEHUU
XUMHYECKHUX PEaKIIHii;
® ONPENENIATh BaJEHTHOCTb U CTENEHb OKHUCIIEHUS XUMHUYECKHX 3JIEMEHTOB B COEIUHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAcCy COEIMHEHUH IO
dbopmynaM, BUJI XUMHYECKON CBS3H (KOBaJCHTHAs, HOHHAs, METAJUTHNYECKasi) B HEOPTaHMYECKUX
COCAMHEHUSX, 3apsi/i MOHA MO XUMHUYECKOW (hopMmyie, xapakTep cpelsl B BOJHBIX pPacTBOPax
HEOPraHUYECKUX COSAMHEHUM, THI KPUCTATNTNYECKON PEIIETKY KOHKPETHOT'O BEIIECTBA,
e packpbiBaTh cMbich [lepuoanueckoro 3akona J[. M. MenneneeBa W JeMOHCTPUPOBATH €TO
MOHMMAaHHE: OMKCHIBATh M XapaKTepu3oBaTh TaOnuuHyio Qopmy Ileproguueckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB: Pa3jIMuaTh MOHATHS «TJIaBHas moArpynmna (A-rpyrma)» U «modoyHas
noarpynna (b-rpynma)», manele u Oosbliue NEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOphIE
UMEIOTCSI B NEPUOJMUYECKOW Talnuie, ¢ YUCIOBBIMH XapaKTEPUCTHUKAaMHM CTPOEHHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsj spa, oOliee YnuCiIo JIEKTPOHOB U pacupeeseHne ux
I10 3JIEKTPOHHBIM CJIOSIM), OOBSACHATH 00IIIE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COEJUHEHHUH B mpenenax MajblX MEepPHOOB U TJIaBHBIX MOATPYII C YYETOM CTPOCHHUS HX
aTOMOB;
e KJlacCU(UIUPOBATh XUMUUYECKHE 3JI€MEHTBI, HEOpraHUYECKHE BELIeCTBA, XUMUUECKUE PEAKLIUU
(Mo 4YMcay M COCTaBy Y4YacTBYIOUIMX B pEAaKLUUU BEIIECTB, MO TEIUIOBOMY 3(QEKTy, Mo
M3MEHEHMIO CTeTeHEH OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB);
® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME W crenuduueckue XMMHUYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEILLECTB, NOATBEPKas ONMCAHNE TIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;
® COCTaBJISATh YPABHEHUSI JIEKTPOIUTHUECKON TUCCOIMAIINY KUCIIOT, IeJI04Yel U COoJei, MOIHbIe
U COKpallEHHbIE YpaBHEHUS peaklUii HOHHOTO 0OMEHa, ypaBHEHUS peakuil, TOATBEPKIA0IINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH Pa3INYHBIX KJIACCOB;
® DacKpbIBaTb  CYIIHOCTh  OKHCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUHd  IOCPEACTBOM
COCTaBJICHHS SJIEKTPOHHOTO OallaHCca ATUX peakIuii;
® [[POTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HMX CTPOECHMS, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHNUN B PA3JINYHBIX YCIOBHUSAX;



® BEIYHCIIAITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJISIDHYEO MAcChl BEILECTB, MACCOBYIO OO
XMMHYECKOI0 3JIeMEHTa 10 (OpMyse COEIMHEHMs, MacCOBYIO [OJIO BEIIECTBA B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON pEaKInH;

e coOMIOIaTh MIPaBUJIa TIOJIB30BAHUS XMMHUYECKON MOCYI0M U 1a00paTOpHBIM 000PYJIOBaHUEM, a
TaKKe MpaBHUia OOpAIIEHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH I10 BBITOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHHI0 M COOMPAaHHIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yriieKucioro rasa);

® [I[POBOJUTh PEAKLUH, IOATBEPKIAIOUIME KAYECTBCHHBIM COCTaB pPa3JIUYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM IIyTEM XJIOPUI-, OpOMHI-, MOAUI-, KapOoHat-, (ocdar-, cuimkar-,
cynb(ar-, THAPOKCUI-MOHBI, KATHOHBI AaMMOHHS M HOHBl M3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOILME B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE OIIE€PALIU MBICIIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
000011IeHIE, CUCTEMAaTH3AINIO0, BBISIBICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3€H — IS M3y4YCHHUS
CBOMCTB BEUICCTB M XUMHUYECKHMX PEaKIHMH, €CTECTBEHHO-HAYYHBIE METOJIBI IO3HAHUSA —
Ha0JI0IeHNe, U3MEPEHNE, MOIETIMPOBAHNE, SKCIIEPUMEHT (PEabHbIM U MBICIICHHBIH).



TEMATHYECKOE INIAHUPOBAHHUE

8 KJIACC
Koanvec  Djexkrponnbie

HaumeHnoBaHue Buabl geAATe1bHOCTH.
No TBO (uudposbie)

pas3/iesioB M TeM XapakTepucTHKa BUI0B
n/n 4yacoB oOpa3oBareJib

NPOrpaMMblI AesATeTbHOCTH

Bcero HbI€ pecypchl

Pasznen 1. HepBonaqanLHHe XUMHUYECCKHUEC TTIOHATUSA

PackpbIBaTh CMBICHT U3y4aeMBbIX
THOHSTHH.

PackpbiBath posib XMMUH B
[IPUPOJE WKU3HU YEIIOBEKA, €€
CBA3b C IPyTMUMHU HayKaMH.
Pasnuuathk 4ncThIC BEleCTBA U
CMECH;

OJIHOPOJIHBIE M HEOTHOPOIHBIC
cmecu.Paznuuare pusnyeckue u
XHMUYCCKHE SIBJIICHUS.
CnenoBath anropurMam
HCITOJIB30BaHUS
SKCIEPUMEHTAIBHBIX METOJIOB —
HaOJIIOJICHUS U

skcniepuMmenTa. HabGmomate

Y OMUCKHIBATh OOBEKTHI TIPH
MPOBEICHUU JEMOHCTPALINI

XUMHS — BayKHas

obacThb bubnmmoreka
U JIaDOpaTOPHBIX OMBITOB IO
€CTECTBO3HAHU U [HOK
1.1 . 8 " M3Y4YEHUIO (PU3NYECKUX
[IPaKTUYECKON ttps://m.edsoo.r = oo s BEI[ECTB, CIIOCOOOB
JEeATENLHOCTH u/7f41837¢c

pasziesIeHus: cMecei
CJIOBCKaA. BerecTB. [IpoBoanTh
XUMHAYECKHI SKCTIEPUMEHT
IpY pa3JieIeHuH cMecei (Ha
MpUMepe OUYUCTKH
TIOBAPEHHOM COJIN) B XO/I€
paKkTU4YecKoi paboTsl Ne 2.
CnenoBath npaBuiIaM
MOJIb30BaHUS XMMUYECKON
MOCY10# 1 J1abOPaTOPHBIM
000pyZI0BaHUEM, A TAKKE
IpaBUIaM OOpaIeHHs ¢
XUMHUYECKHMH BEIECTBAMUB
COOTBETCTBUM C MHCTPYKLIUEH
TIPY BBITTOJTHEHUH
MIPaKTUYECKONPaOOTHI

Ne 1.
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1.2

BemecTBa u
XHUMHUUYECKHE
peakuuu

20

bubanoreka
[HOK
https://m.edsoo.r
u/7f41837c

BeicTpauBath pa3BEpHYyThIC
MIICbMEHHBIEN YCTHBIE OTBETHI C
OInopoil Ha MH(pOpPMALHIO U3
y4eOHUKa U CIIPaBOYHbIX
MaTepuaioB, IPaMOTHO
HCII0JIb30BaTh U3y4EHHBIN
MOHSATUMHBIN

anmnapar Kypca XUMHH.

Onpenenars Npu3HaKku
XMMHYECKUX PEaAKIUH,

YCIIOBUSI MX TPOTEKAHUSI.
OOBSACHATH CYyITHOCTD
(U3MYECKUX U XUMUYECKHX
SIBJICHUH C TOYKHU 3PEHUs
ATOMHO-MOJIEKYJISIPHOTO
YUEHHUS.

Knaccupunuposats xummueckue
peakuuu (1o Yuciay U COCTaBy
pearupyomux 1 00pa3yronmxcs
BeniecTB). CocTaBiATh HOPMYIIbI
OMHAPHBIX BEIIECTB MO
BaJICHTHOCTH U OINIPEAEIATh
BaJICHTHOCTb 110 opMysiamMm
BeniecTs. PaccTaBisTs

K03 HULIHEHTHI

B YPaBHEHUAX XUMHUECKUX
peakuuii. Habmogats u
OIHCBIBATh OOBEKTHI NPH
IIPOBEJICHUH IEMOHCTpaLUi

1 J1aOOPaTOPHBIX OMBITOB.
[IpoBOAUTH BBIYHMCIEHUS TIO
hopmynaM XUMUYECKUX
COEIMHEHUI U YPaBHEHUAM
XUMHUYECKHUX PEAKIINM.
[IpuMeHATH ecTeCTBEHHO-
Hay4YHBIEMETO/IbI

MIO3HAHUA (B TOM UYHCIE
HaOJIIoIeHuE,

MOJIETTUPOBAHUE,

9KCIIEPUMEHT U OCHOBHBIE
ONEPaMUMBICIUTEIILHON
JeSITeIbHOCTH (CpaBHEHHE,
KJ1accupuKanys)

BeicTpauBath pa3BEpHyThIE
MMCbMEHHBIEH YCTHBIE OTBETHI C
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onopou

Ha HGOPMAIHIO U3
y4eOHHKA U
CIIPaBOYHBIX
MaTepuaioB, IPaMOTHO
HCIIOJIb30BaTh
H3y4YEHHBIN
MOHSTUHHBIAAIIIIAPAT
Kypca XUMUHU.

Hroro mo pazueny 28

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB

Hcnonb30BaTh XMMUUYECKYIO
CUMBOJIUKY/JISL COCTaBJICHUS
(hopMyII BEeNecTs,
MOJIEKYJIIPHBIX YPaBHEHUMN
XUMUYECKUXPEAKLIUN ¢
y4acTHUEM KUCIOPOJa.
XapakTepru3oBaTh
(omuceIBaTh) COCTaBBO3/yXa,
¢busnvecKre 1 XUMHYECKHE
CBOICTBa KMCJIOPOJa,
CIOCOOBI €r0 MOITYYEeHHUS,
MIPUMEHEHNE U 3HAUYCHUE B
MIPUPOJE U )KU3HU YEJIOBEKa.
CpaBHUBaTh peakvu

Bozayx. bubnmoreka TOpeHUs UMEIJICHHOT O
21 Kucnopon. 10 LIOK OKUCJICHHUS.
' [TousTHE 06 https://m.edsoo.r =~ OOBSCHATH CYIIHOCTb
OKcHAax u/7f41837c 3KOJIOTHYECKUX npo0Jem,
CBA3aHHBIX C 3arps3HEHUEM
BO3/yXa.

CrnenoBath paBUIaM
6e3omacHolt paboThl B
nabopaTtopuu Tpu
HCIIOIb30BAHUH XUMUYECKOM
MOCY/Bl HOOOPYIOBaHMUS, a
TaKXe MpaBUIaM 00paleHus C
TOPIOYMMHU BEIIIECTBAMH.
[TnarupoBaTh M OCYIIECTBIATH Ha
MPAKTUKE XUMUYCCKHE
9KCIIEPUMEHTBI, TPOBOTUTH
HaAOJIIOICHUS], IENATh BEIBOJBIIIO
pe3yJibTaTaM dKCIEePUMEHTA
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IIpH [IPOBEICHUH Ta00PATOPHBIX
OTIBITOBH MPAKTHYECKOU PabOTHI.
BbruncnsaTe KOTu4ecTBO
BEIIIECTBA,00bEM rasa 1o
dhopmynam.

VYyacTBOBaTh B

COBMECTHOI paboTeB

rpymre.

BricTpauBath pa3BEpHyTHIE
MUCHbMEHHBIEN YCTHBIE OTBETHI C
onopou

Ha MHPOPMAIUIO U3 yUYeOHHKA U
CIIPaBOYHBIX MAaTE€PHAJIOB,
IpaMOTHO UCHOJIb30BaTh
M3Yy4YEHHBIN MOHATUWHBIAAIIIAPAT
Kypca XUMHH.

2.2

Bonopon.
ITonsTHE O
KHUCJIOTaX U COJISAX

14

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41837c

PackpbIBaTh CMBICIT H3y9aeMBIX
MIOHATHI U IPUMEHSITh 3TU
TTOHSTHSI IIPU ONMCAHUUCBOMCTB
BEIIECTB U UX MPEBPAICHHIH.
XapakTepu3oBaTh
(ommmchIBaTh) (puzHUECKHE U
XMMHYECKHE CBOMCTBA
BOJIOPOJIa, CIIOCOOBI €ro
MOJIYYCHUSI, IPUMEHEHHUE.
Cobupats npubdop s
MTOJTYYIEHHUSBOOPO/IA.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKYIJIS COCTABIICHUS
(dbopMyI1 BeleCTB,
MOJICKYJISIPHBIX YpaBHEHUI
XUMHYECKUXPEAKITHH ¢
y4acTHEM BOJIOPOJIA.
Boruncnsate MOJISIpHYIO Maccy
BEIIIECTB;KOJINYECTBO
BeIleCTBa, 00BbEM rasza, Maccy
BEIIIECTBA;

[IpoBOoaNTH pacy€Tsl 1O
YPaBHEHUSAM XUMHYECKHUX
peakIuii: Konm4ecTa, 00bEMa,
MAacChI BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce
peareHToB WK MPOAYKTOB
peaxum.

CrnenoBath mpaBuiiaM
0e30macHoil paboThI B
naboparopuu mpu
HCIIOJIb30BaHUN XUMHUIECCKOM
MOCYbl HOOOPYIOBaHMUS, a
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TaKXe MpaBUIaM OOpaIeHHs C
TOPIOYMMH BEIICCTBAMH B

OBITY.

[TnarupoBaTh ¥ OCYIIECTBIIATH
Ha MPAKTUKE XUMHUYECKUE
JKCIIEPUMEHTHI,

MIPOBOJIUTH HAOJFOICHUS, IeTIaTh
BBIBOJIBITIO PE3yIbTaTaM
IKCIIEPUMEHTA.

YyacTBOBaTh B COBMECTHOM paboTe

B IpynIe.

2.3

Bopa. PactBopsl.
ITousitre 00
OCHOBAHMAX

bubanoreka
[HOK
https://m.edsoo.r
u/7f41837c

PackpbIBaTh CMBICIT H3Y4aeMBIX
MOHATUHN U IPUMEHSATh 3TU
MOHATHS TIPH OIICAHUMCBONCTB
BEILECTB U UX IPEBPALICHUH.
XapakTepru3oBarh (YU3HUECKUC H
XMUMHUYECKHE CBOMCTBA BOBI, €&
POJIb KAaKpaCTBOPHUTEIIS B
IPUPOJHBIX Ipolieccax.
CocraBniTh ypaBHEHHUS
XMMHUYECKHUX peakuuil ¢
Y4aCTHEM BO/IBL.

OOBACHATH CYLTHOCTb
9KOJIOTMUYECKUX IPodIIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
MIPUPOJIHBIX BOJ, CIIOCOOBI
OYMCTKH BOJIBIOT NPUMeECeii,
MEPHI IO OXPaHE BOJ

OT 3arpsI3HEHMUSL.

[InanupoBats u
OCYIIECTBIISATHHA

MIPAKTHKE

XUMHYECKHE

HKCIEPUMEHTBHI, IPOBOIUTH
HaOJIIOICHUS, eTIaTh BEIBOILI 10
pe3yabTatamMm

HKCIIEPUMEHTA TIPH TIPOBEJICHUN
71a00paTOPHBIX OIBITOB U
MPaKTUYECKOUPaOOTHI.
CrnenoBath mpaBuiIaM
6e30macHoil paboThI B
nabopaTtopuu npu
WCTIOJIh30BAHUT XUMHYECKON
MOCYBI HOOOPYTOBAHUS.
IIpoBOIUTH BBIUMCIIEHUS C
MPUMEHEHUEMITOHSATHUS
«MaccoBas J10JIs BEIIeCTBa

B PacTBOpPE».

BeicTpauBath pa3BépHyTHIE
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2.4

OCHOBHBIE KJIaCChI
HEOPTaHUYECKUX
COCIMHEHN N

16

bubnunoreka
[HOK
https://m.edsoo0.r
u/7f41837c

MIICBMEHHBIEH YCTHBIE OTBETHI €
oropoi Ha nHpOpMAaIHIO U3
y4eOHHKA 1

CIIPaBOYHBIX MAaTEPUAJIOB,
I'PaMOTHO UCIIOJIb30BaTh
W3Y4YEHHBIN IOHATUHHBIAAIIIIAPAT
Kypca XUMHUHU

Knaccudunuposars nuzydaemeie
BEILIECTBA 10 COCTaBY U
CBOMCTBaM.

CoctaBiath (hOpMyJIbl OKCUIOB,
KHCJIOT,0CHOBAHUM, COJIEH 1
Ha3bIBaTh UX

10 MEXAYHApOTHON
HOMEHKJIAType.
[IporuosupoBaTh cBOWCTBA
BEIIECTB

Ha OCHOBE 00X XUMHYECKUX
CBOMCTBH3YUYEHHBIX
KJIACCOB/TPYIII BEILECTB,

K KOTOPBIM OHH OTHOCSTCSI.
CocTaBisTh MOJIEKYIISIpHBIE
YpaBHEHUSAPEAKIIU,
WUTIOCTPUPYIOIIUX XUMHUYECKHUE
CBOWCTBA U CIIOCOOBI OJTYYCHHUS
BEIIECTB N3Y4YCHHBIX
KJIACCOB/TPYIII, & TAK)Ke
MTOATBEPKJAOIINX
TeHETUYECKYIO B3aUMOCBS3b
MEXy HUMHU.

[Ipon3BONTE BEIUKCICHUS

10 YPaBHEHUSAM XUMHYECKHUX
peaKuuii.

[InannpoBaTh U OCYLIECTBIISATH
Ha MPaKTUKE XUMUYECKHUE
9KCIIEPUMEHTBHI, IPOBOJUTH
HaOJIIOICHUS,

JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
DKcrnepuMeHTa IpU MPOBEICHUH
71a00paTOPHBIX OIBITOB U
MPaKTUYECKUX padoT.
CnenoBaTh npaBuiIaM
0e30MmacHoipaboThI B
nabopaTtopuu npu
WCIOJIb30BAHUN XUMUYECKOU
NoCy 1l 1 000PYOBaHUS.
BricTpauBath pa3BépHyTHIE
MIICBMEHHBIEN YCTHBIE OTBETHI €
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ONnopoil Ha MH(pOPMALHIO U3
y4eOHHKa U CTIPAaBOYHBIX
MaTepHajoB, FPaMOTHO
HCIIOIb30BaTh U3Y4CHHBIN
MOHATUMHBIN

anmnapar Kypca XUMHH

Hroro no pazneny

49

Paznean 3. llepnonnueckuii 3axkon u [lepuoguyeckasi cucreMa XuMHYECKHUX 3J1eMeHTOB /1.
N. Menneneea. CTpoeHne aToMoB. XUMHYeCKas CBA3b. OKUCIUTEIbHO-

BOCCTAHOBUTC/IbHBIC PCAKIIUHN

Ilepuonnueckuii
3aKOH U
Ilepuoauueckas
cucreMa
XUMUYECKHX
snemeHToB 1. U.

3.1

Menene-eBa.
Crtpoenue aToma

10

bubmmoreka
[HOK
https://m.edsoo.r

u/7f41837c

PackpsiBaTh CMBICI
MEepUOINYECKOT03aKOHA.
OnuceIBaTh CTPOCHHUE TAOIHUIIBI
«IIepnoanyeckas cucreMa
XUMHYECKUX3aeMeHToB [I. 1.
MenpaeneeBay.

MoaenupoBarh CTPOCHHE aTOMa,
SHEPreTHYECKUX YPOBHEU U
MOAYPOBHEUIIPH TOMOILU
PUCYHKOB, JIEKTPOHHBIX
Kondurypanmii

3JIEKTPOHHO-

rpaguIecKux

hopmyL.

[HosicHATh pu3NUEeCcKuil CMbICI
MOPSAIKOBOTO HOMEPA, HOMEPOB
MepUO/IaN TPYIIIIHI JJIEMEHTA.
XapakTepru30BaTh XUMHYECKHE
3JIEMEHTBINEPBBIX TPEX MEPUOIOB,
KaJTH, KATBIIUHA 1 X COCTMHEHUS
10 TIoJI0)KeHUI0 B [leproanueckoit
cucreme/l.l1. Menneneena.
OOBACHATH 00IIIHE
3aKOHOMEPHOCTUB

H3MCHEHHUHU CBOMCTB
XHUMUYECKHUX DJIIEMCHTOB
(M3MEeHEeHHE paTuyCcOB

aTOMOB,
3JIEKTPOOTPHULIATEIIBHOCTH,
BQJICHTHOCTH) U UX
COETUHEHUN

B IIpe/iesiax MaJIbIX IEPUOJIOB U
TJIaBHBIXITOATPYIII C Y4ETOM
CTPOEHUS UX

aTOMOB;

YyacTBOBaThL B

COBMECTHOI paboTeB nape



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

WJIY TpyNIIe.

BeicTpauBath pa3BEpHyThIE
MUCbMEHHBIEH YCTHBIE OTBETHI C
oropoi Ha uHpOpMALHIO U3
yuyeOHHUKa U IPYTUXUCTOYHUKOB,
B TOM uuciie MHTepHeTa

3.2

XuMuueckas
CBSA3b.
OKHUCIIMTENIHLHO-
BOCCTaHOBUTEIBH
bI€ peaKIuu

15

bubnuoreka
[HOK
https://m.edsoo.r
u/7f41837c

PackpbIBaTh CMBICIT H3y4aeMBbIX
TMOHSITU.

Ornpenenars BU

XUMHYECKOH CBSI3UB
COCIMHECHHH.

MonenupoBaTh CTpOCHHE
MOJIEKYJI IPY TTOMOIIN
PUCYHKOB, MOJIENICH,
ANEKTPOHHBIX U CTPYKTYPHBIX
¢dbopmyi. Mcnons3oBath
XUMHUYECKYIO0 CUMBOIUKYISI
cocTaBieHHUs] GOpPMYJT BEIIECTB,
3JIEKTPOHHOTO OanaHca
peaxuuii.

Ornpenenarb CTeNneHb OKUCICHUS
ATOMOBXMMHUYECKUX DJIEMEHTOB
1o ¢popmysam UCOCTABIISITh
(hopMyIibl OMHAPHBIX
COEIMHEHUH N0 CTENECHH
OKHCJICHUS aTOMOB XMMHYECKUX
9JIEMEHTOB.

Onpenenarsb

OKHUCITUTENh

BOCCTAHOBUTENb.

PaccraBnars

K03 (HUIIUEHTHI B cXemMax
MPOCTHIX OKUCIIUTETHHO-
BOCCTaHOBHUTEIBHBIX

peaKuuii METO0M
JNEKTPOHHOTO OanaHca.
HaGmronaTe xumudeckue
OTIBITHI TIO TUIAHY,
aHAJIM3UPOBATH U JIeTIaTh
BBIBOJIBI.

UcnoneizoBats UKT musg
CO3JIaHUs MOJCTIEH,
MOJIrOTOBKH MTPE3EHTALINM,
JTOKJIa/I0B I10 TEME.
BeicTpauBath pa3BépHyThIE
MMCEMEHHBIEU YCTHBIE OTBETHI C
omopoit Ha HHGOPMAITHIO U3
y4eOHUKA U IPYTUX
HMCTOYHHKOB, B TOM YHUCJIC


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

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB 10
I[TPOT'PAMME

25

102

WNutepnera




9 KJIACC

Ne
n/n

HaumenoBan Koanuec

He pa3jaejioB TBO
H TEeM yacoB

MPOrpaMMbl Bcero

DJIeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIE

pecypchl

Bunnl gesireJILHOCTH.
XapakTepucTHKA 1eATeJIbHOCTH

Pa3nea 1. BemecTBo H XuMH4YecKkue peakiun

11

[ToBTOpEeHUE

U yriyoneHue

3HaHUHI

OCHOBHBIX 5
pazzenos

Kypca 8

KJlacca

bubmuorexa [JOK
https://m.edsoo.ru/7f
41a636

XapakTepru30BaTh XMMUUYECKHE
3JIEMEHTBINEPBBIX TPEX NEPUOJIOB,
KaJIUs ¥ KAJIBLUAIIO UX TOJ0XKECHHUIO
B [Iepnoanueckoii cucreme /1. 1.
Menneneena.

Knaccugunupoars u Ha3bpIBaTh
HEOpPraHUYECKUE BEIIECTBA
U3YYEHHBIXKJIACCOB.

OmnwuceiBaTh 001IME XUMUYECKHE
CBOMCTBA BEILIECTB Pa3JIMYHBIX
KJIACCOB,ITOATBEPK1aTh CBOMCTBA
IpUMepaMH MOJIEKYJISPHBIX
YpaBHEHUN XUMHYECKUXPEAKIIUI.
OnpenensTb BUJI XUMUYECKOU
CBSI3M UTHUI KPUCTAJUINYECKOU
PELIETKYU BEILECTBA.
[Iporuno3upoBats cBOCTBA
BELIECTBB 3aBUCUMOCTH OT UX
CTpOEHHUS.

BeicTpauBath pa3BépHyTHIE
NYCbMEHHBIEN YCTHBIE OTBETHI C
Omnopou

Ha HHGOpMaLNIO U3 yUeOHHKA U
CIPaBOYHBIX MaTEpUAIOB, TPAMOTHO
MCIIOJIb30BaTh U3yYEHHBIN
MIOHSATUHHBIAANIIAPAT Kypca XUMHH

1.2

OcHOBHBIE
3aKOHOMEPHO

CTH 4
XHUMHUYECKHX

peakuuin

bu6nuoreka [IOK
https://m.edsoo.ru/7f
412636

PackpsIBaTh CMBICT N3y4aeMBbIX
NOHSTUN U IPUMEHSATD 3TH MOHSTHS
IIpY ONMCAHUMCBOMCTB BEIIECTB U
UX IpEBpaLICHUN.
KnaccudummpoBaTs XumMuueckue
pEeaKLuu 10 pa3InYHbIM
MIpU3HAKaM. Y CTaHABIIMBATh
3aBUCUMOCTB CKOPOCTH
XAMHYECKON PEaKIUU OT
pa3nu4HbIX (PaKTOPOB.
[IporHo3upoBatb BO3MOXHOCTH
MIPOTEKAHUA XUMUYECKUX
MPEBPAIICHUNB Pa3TNYHBIX
YCIIOBHSIX.

Onpenensarpb



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

13

ONEeKTPOIUTH
gecKast

JUCCOIAAIIHS.

XUMHYECKHUE
peakuuu B
pacTBopax

bu6nuoreka [IOK
https://m.edsoo.ru/7f
412636

OKHCJIUTENb U

BOCCTAHOBUTEIIH B

OBP.

CocTaBnsTh JIEKTPOHHBIN
OaylaHCpeaKIIiu.

[IpownsBoauTh

BBIYMCIICHHS I10

XAMUYECKUM

YpaBHEHUSM.

YyacTBOBaTh B COBMECTHOM
paboTeB mape Wiu rpymre.
BricTpauBath pa3BEpHYTHIC
MMUCbMEHHBIE U YCTHBIE OTBETHI C
onopou

Ha nH(OpMaIUIO U3 yYeOHUKA U
CIIPaBOYHBIX MaTEPHAIIOB, TPAMOTHO
HCIIOJIb30BaTh N3y4YEHHBIN
MOHSATUHHBIAAINIIIApAT Kypca XUMHUH

PackpbIBaTh CMBICII H3y4aeMBbIX
MOHSATHI,a TAKKE CMbICII TEOPUU
NMEKTPOIUTUYECKON AUCCOLUALINH.
OOBSACHATD MPUUUHBI
3JEKTPOIPOBOIHOCTH BOJIHBIX
PacTBOPOBBEIIECTB, PA3INYATh
ci1a0ble U CUIIbHBIE 3JIEKTPOJIUTHI.
CocraBnATh ypaBHEHUS
JUCCOLUAIIMHU KUCIIOT, WEN0YEH U
COJIEH, ITOJIHBIE Y COKPAILIEHHBIE
VMOHHBIE YPAaBHEHUSI XUMHUECKUX
peakiii HOHHOTO OOMEHa,
KpaTKHE NOHHBIE YPABHEHUS
MIPOCTBIX PEAKLUN THAPOIIN3a
COJIEH.

XapakTepu3oBath 0011
XMMHYECKHE CBOMCTBA BEILIECTB
Pa3IMYHbIX KJIACCOBHA OCHOBE
TEOPUH IIEKTPOIUTHIECKON
JUCCOLMAIUU; TIOATBEPKIATh
CBOICTBapuMepaMu
MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI XUMHUYECKUX
peaKuuii.

Pematp sxcriepuMeHTaIbHbIE
3a/1a4mIo TeEME.

[Inanuposats 1
OCYILIECTBIIATHHA

MIPaKTUKE XUMHUECKHE
9KCIIEPUMEHTBHI, IPOBOJUTH
HaOJIIOICHNUS,1eaTh BBIBOBI 110



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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pe3ynbraTtamMm

IKCIIEPUMEHTA TIPH MIPOBEICHUN
1a00paTOPHBIX OMBITOB U
MPAKTUYECKUXPAOOT.

CnenoBath mpaBuiiaM
6e3omacHoi paboTHI B
nabopatopuu mpu
HCNOJIb30BAHUU XUMUYECKOU
MOCYBI HOOOPYTOBAHUS.
[IpoBOAUTH BHIYHCIECHUS IO
XUMHUYECKHUMYPABHCHHSIM.
YyacTBOBaTh B COBMECTHOH paboTe B
nape Wi Tpyrie.

BricTpanBath pa3BEpHYyTHIC
MMCbMEHHBIEU YCTHBIE OTBETHI C
OIopon

Ha HHPOPMAIIIO U3 YIeOHUKA U
ApYyrux

HMCTOYHUKOB UH(POPMAITUH, B TOM
yncnelluTepuera

Pa3gen 2. HemeTaauibl M UX COeTUHEHU ST

OOmas
XapaKTepUCTH
Ka

2.1 XUMHYECKHAX
3JIEMEHTOB

T"anmorens!

VIIA-Tpynmsl.

bubmmoreka [IOK
https://m.edsoo.ru/7f
412636

OOBACHATH 00IIIE 3aKOHOMEPHOCTH
B I3MCHEHHUHU CBOMCTB
HEMETAJUIOB M UXCOCIUHECHUN B
npezesiax MajablX IEPUOIOB U
TJIAaBHBIX MOATPYIIT
[Tepuonnueckoit cucTemsl
XUMUYECKUXITEMEHTOB C YUETOM
CTPOCHHUSI KX aTOMOB.
Xapaktepu3oBaTh GU3HUECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEILIECTBrajJoreHoB (Ha mpuMepe
XJiopa) u

CJIOKHBIX BEIIECTB
(x7opoBoOIOpOIa, XTTOpUIA
HaTpHUsl), CHOCOOBI X
MOJIy4EHUsI, IPUMEHEHHUE U
3HAYCHHUEB MPUPOJIC U KUZHH
YyeJIoBeKa.

Onpenensars XJI0pUA-UOHBI B
pacTtBope.

[InanupoBats
OCYUIECTBJISAThHA

MIPAKTUKE XUMHUYCCKUE
9KCIIEPUMEHTEHI, IPOBOTUTH
HaOII0ICHUS,

JIeaTh BBIBOJIBI 110 pe3yJIbTaTaM



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

JKCIIEPUMEHTA MIPU MIPOBEICHUU
71a00paTOPHBIX OIBITOB U
MPaKTUYECKUXPAOOT.
CrnenoBatsk npaBuiiam
0e30macHOPadOTHI B
nabopaTtopuu

[P UCIIOJIb30BaHUU
XAMHYECKOUTIOCYbI U
00opyIoBaHUsI.

BricTpauBath pa3BEpHyTHIE
MUCHbMEHHBIEN YCTHBIE OTBETHI C
onopou

Ha HHPOPMAITUIO U3 yUeOHUKA U
CIPaBOYHBIX MAaTEPHAJIOB,
IPaMOTHO UCTIOJIB30BATh
W3yYEHHBIN TOHSITHUITHBINA
ammapar Kypca XUMHHA

2.2

Oobmas
XapaKTepUCTH
Ka
XUMHYECKHUX
JJIEMEHTOB
VIA-rpynmsl.
Cepau eé
COEIMHEHUS

bubmmoteka [IOK
https://m.edsoo.ru/7f
412636

OOBsicHATH 001IHE
3aKOHOMEPHOCTHB

W3MEHEHNHU CBOVCTB

snemeHToB VIA-rpynmsl u ux
COECIMHEHU C y4ETOM

CTPOEHUS UX aTOMOB.
Xapaktepu3oBaTh GU3HUECKHUE U
XMMHUYECKHE CBOWCTBA MIPOCTOrO
BEILIECTBA CEPBI U €€ COCTUHECHUI
(cepoBo10pO/1a, OKCHJIOB CEPHI,
CEpHOMKHUCIIOTHI, CyIb(}HaToB),
CHOCOOBI UX MOTYUYEHHUS,
MIPUMEHEHNE U 3HAUECHUE

B IIPUPOJIE U )KU3HU YEJIOBEKA.
Omnpenenste HanUuue cynbdar-
HMOHOBB PacTBOPE.

OOBSCHATDH CYITHOCTD
9KOJIOTHYECKUXIIPOOIIEM,
CBSI3aHHBIX C IepepaboTKOI
COCIMHEHMI CEPBI.
[InanupoBats 1
OCYILIECTBISATHHA

MPaKTUKE XUMHYECKHE
9KCIIEPUMEHTBHI, IPOBOJUTH
HaAOJIIOICHUS, JETIaTh BLIBOILI 10
pe3ysibTaTamMm

JKCIIEPUMEHTA.

CnenoBaTh npaBuIaM
6e30macHONPabOThI B
naboparopuu

IIPH UCII0JIb30BaHNUU
XUMHUYECKOMIIOCYIBI



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

2.3

Obmas
XapaKTepUCTH
Ka
XUMHYECKHUX
DIIEMEHTOB
VA-rpynisl.
A3or, pochop
U UX
COEIIMHEHUS

bu6mmoteka [IOK
https://m.edsoo.ru/7f
412636

o0opyIoOBaHuUs.

[IpownsBoauTh

BBIYHMCIICHUSI 110

XUMHAYECKHM

YPaBHEHUSM.

Hcnonp30Bath pu BHITOTHEHUN
y4eOHBIX 3aJJaHUN TEKCTBI
y4eOHUKa, CIIpaBOYHbIE
Matepuainsl (Ilepnoanueckyro
CHCTEMY XMMHYECKHXJIEMEHTOB
. . Menneneesa, Tabuiuily
PacTBOPUMOCTH KHUCIIOT,
OCHOBAHHUI M COJICH B BOJIC,
IEKTPOXUMUYECKUN PsIJT
HaIpsHDKEHUH METaJlJIOB).
Hcnonp30Bathk Ipu BBITOJHEHUN
y4eOHBIX 3aJJaHUH U B TIPOIIECCE
HCCIIeI0BATEIbCKON AEATEIbHOCTH
HAYYHO-TIONYJISIPHYIO JIUTEPATypy
XUMHUYECKOI'0 COJIEPKAHUS,
CIPaBOYHBIC MATEPHAIIBI, PECYPCHI
HNuTepuera

OO0BACHATE 00IIHE
3aKOHOMEPHOCTHB

W3MEHEHUU CBOMCTB

3JIEMEHTOB

VA-Tpynisl 1 uX COEAUHEHHH ©
YYETOMCTPOEHHUS UX ATOMOB.
XapakTepu3oBaTh PU3NUECKUE U
XUMHYECKHE CBOMCTBA MPOCTHIX
BelecTBa3ora 1 ocdopa u ux
COCIMHEHUH (aMMHaKa, CoJeH
aMMOHMUSI, a30THOM

KHCJIOTHI, HUTPAaTOB, OKCHJIA
docdopa (V)u bochopHoit
KHUCJIOTHI, pocdaToB), CrIOCOOBI UX
MOJTy4YeHHUs], IPUMEHEHUE U
3HAYEHUE B MPUPOJE U KUZHU
yenoBeka. OnpenenaTs HOHbI
aMMoOHUs U (ocdaT- HOHBI B

pacTBope.
OOBSCHATD CYIIHOCTh
9KOJIOTMUECKUX npobiem,

CBA3aHHBIX C HaXOXJICHHUEM
coeanHeHui a3ota u pocdopa
B OKPY’KaroIIEH cpene.
[InanupoBats u
OCYIIIECTBISIThHA

MIPaKTUKE XUMHUYECKNE



https://m.edsoo.ru/7f41a636
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9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJIIOIEH S, IeIaTh BEIBOIEI 10
pe3ynbraTtam

SKCHEPUMEHTA MPU MTPOBEACHUN
71a00paTOPHBIX OIBITOB U
MPAKTUYECKONUPAOOTHI.

CrnenoBaTh mpaBmiIaM O€30MaCHOM
paboThI B 1abOpaTOpUn

MIPU UCTIOJI30BAHUH
XUMHYECKONTIOCYIbI U
00opyoBaHUsI.

[IponsBoaUTH

BBIYUCIICHUS TI0

XUMHYECKUM

YpaBHEHUSM.

Hcnonb30Bath mpu BHITOTHEHUN
y4eOHBIX 3aJaHUI TEKCThI YICOHUKA,
CIIPaBOYHbBIC MATEPUAIIBI
(mepuoINYECKyI0 CUCTEMY
xumuyecknxaiemenTon /1. 1.
MenneneeBa, Tabauily
PacTBOPUMOCTHU KHCIIOT, OCHOBAaHU M
U COJIEU B BOJIE, IEKTPOXUMUYECKHUN
pAIHANPSIKEHUH METaJJIOB)

OOBsicHATH 001IHE
3aKOHOMEPHOCTHUB

W3MEHEHUU CBOWCTB

3JIEMEHTOB

IVA-rpynnsl 1 UX COeIMHEHUH C
Y4ETOMCTPOEHUS UX aTOMOB.
XapaktepuszoBaTh GU3HUECKUE U

O6mas XMMHYECKHE CBOMCTBA MPOCTHIX

XapaKTEPUCTH BEIIECTBYIVIEPO/A M KPEMHUS H HX
coenMHEeHnH (OKCUIOB YriIepoa,

Ka YrOJBHOM KUCIIOTHI, KApOOHATOB,

XMMHYCCKHUX bubmmoteka [IOK OKCHJIa KpEMHUS,

3IIEMEHTOB 8 https://m.edsoo.ru/7f =~ KpeMHHEBOI KHUCIIOTHI,

IV A-rpymmebr. 41a636 CHJIMKATOB), CIOCOOBI UX

Yriepon u MOJTY4CHHUS, TIPUMEHEHHE 1

3Ha4YeHHE B IPUPOJIE U KUZHU
yenoBeka.O0bSICHITh MPUUUHHO-
CIIEICTBEHHYIO CBSI3b: CTPOCHUE
BEIIleCTBa — CBOMCTBA

— MpPUMEHEHHUE — Ha IpUMepax
COEIMHEHM YIIIepO/ia U KPEMHHUS.
OmnpenensaTh kKapOOHAT- U CUIIMKAT-
HOHBIB PACTBODE.

OOBACHATH CYLTHOCTD
9KOJIOTHYECKUX MPodJieMm,

KPEMHHU U UX
COCIMHECHUS



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

CBA3aHHBIX C HAXOXKJECHUEM
YIJIEKUCIIOT0 raza B OKpy Karolen
cpene.lloaTBepkaath ocoOEHHOCTH
COCTaBa OPraHUYECKUX BEIIECTB
MIpUMepaMu IPOCThIX COEAUHEHUN
(meTaHn, 3TaH, STUJICH, allETUJICH,
3TaHOJI, TNINLIEPUH, YKCYCHas
KHCJIOTA), B3AUMOCBS3b
HEOPraHWYECKUX COCIMHEHUIN
yIiepoJia 1 OpraHM4eCKUX BEIIECTB.

OnuceiBaTh pojb OEIKOB, )KUPOB U
YIJIEBOAOB B (DYHKIIMOHUPOBAHUU
KUBBIXOPTaHU3MOB, COCTAB
MIPUPOTHBIX UCTOYHUKOB
YII€BOJIOPOAOB, UX POJIb

B OBITY U TPOMBIIIUICHHOCTH.
[IpoBOANTH BEIYUCTICHUS 110
YPaBHEHUSMXUMHUUYECKUX PEAKIIAMN.
IInanupoBath u
OCYILIECTBISThHA

MIPaKTUKE XUMHUYECKHE
9KCIIEPUMEHTHI, IPOBOIUTH
HaOJII0ICHUS, eJIaTh BEIBOILI 10
pe3ynbraTtam

JKCIIEPUMEHTA MIPH MIPOBEICHUU
71a00paTOPHBIX OMBITOB U
MPaKTUIECKUXPAOOT.

CnenoBath npaBuiiam
6e30macHONPabOThI B
naboparopuu

MIPY UCTIOJIb30BAHUH
XUMHYECKOUTIOCYbI
000pyI0BaHUs.

Hcnons30Bath npy BHITIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCTHI
yueOHHUKa, CIIPaBOYHbIE
Matepuansl (Ilepuoanueckyro
CHUCTEMY XUMHYECKUXDIIEMEHTOB
. U. MenneneeBa, Tabnuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHUI M COJICH B BOJIE,
3IEKTPOXUMHUYECKUH PsIJT
HaMpsHKEHUH METaJIOB)

Hroro no paszneny 26

Paznen 3. Mera/iibl 1 X COeTMHEHUA

O61me BuGmuorexa [IOK PaCKpLI?aTL CMBICIT U3y4aeMbIX
3.1 5 HOHSATHN ¥ IPUMEHSTh 3TU TIOHITHUS

CBOMCTBA https://m.edsoo.ru/7f .
IIPY ONIMCAHUMCBOWCTB BEIIECTB U



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

3.2

MCETAIJIOB

Baxneiine
METaJUIBI U UX
COETUHEHUS

17

412636

bubnmoreka [JOK
https://m.edsoo.ru/7f
412636

UX IIpEBpalICHU.

OOBICHATH 00IIHE
3aKOHOMEPHOCTH B U3MEHECHUH
CBOMCTB 2JICMEHTOB- METAJIJIOB
Y UX COCIMHEHUN C yUETOM
CTPOEHHUSI X aTOMOB.
XapakTepu3oBaTh CTPOCHUE
METaJIJIOB,001Me (PU3HUECKUEe U
XHUMHUYECKHE CBOMCTBA
METaJIJIoB.

XapakTepHu30BaTh 001He
CITOCOOBITIONTYYCHHS

METAaJIIOB.

OnuceIBaTh CIIOCOOBI 3aIUTHI
METaJUIOBOT KOPPO3HH.
CrnenoBath paBuiiamMm
0e30macHoil paboThI B
J1ab0paTOpUH MpHu
HCIOJIL30BAHUN XUMUYCCKOMI
MOCYAbl HOOOPYIOBaHHUSI.
[Tpou3BOaUTE BBIUUCTICHUS

10 YPaBHEHUSIM XUMHYECKUX
peaKuuii,eciii OJUH U3
peareHTOB COJICPKUT MPUMECH.
YyacTBOBaTh B COBMECTHOMU
paboTeB mape Wi rpyrre.
Hcrnonb3oBath Mpy BHIMOTHEHUH
y4eOHBIX 3aIaHUN TEKCTHI
yueOHUKa, CIIPaBOYHbIE
matepuaisl (Ilepuonnueckyro
CHUCTEMY XUMHUYECKHUXIIIEMEHTOB
. . MenneneeBa, TaOnuiry
PacTBOPUMOCTH KHUCJIOT,
OCHOBAHUI U COJICH B BOJIE,
AIEKTPOXUMHYECKUN PsiT
HaIpsHKEHUH METaJIOB)

OOBsICHATH 001ITHE
3aKOHOMEPHOCTHUB

U3MEHEHUHU CBOMCTB

AJIEMEHTOB-

METAJIJIOB U UX COCTUHEHHH B
TPYIIIaxc y4ETOM CTPOECHUS UX
aTOMOB.

Xapaktepu3oBaTh GU3UIECKUE U
XUMHYECKHUE CBOMCTBA IPOCTHIX
BEIIIECTBMETAIIJIOB M MIX
coeMHeHUN (OKCUIOB,
TUIPOKCHUIOB, COJICH ), CITOCOOBI MX
MOJIyYeHUsl, IPUMEHEHUE U



https://m.edsoo.ru/7f41a636
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3HA4YEHHE

B [IPUPOJIC U )KU3HU YEJIOBEKA.
¥YcraHaBnuMBaTh NPUYUHHO-
CJICICTBEHHYIO CBSI3b: CTPOCHHE
BEIL[ECTBA — CBOWCTBA —
MIpUMEHEHHE —Ha MpUMepax
M3y4aeMbIX BEIIECTB.
Pacno3znaBate ¢ noMoO1IbIO
KaueCTBEHHBIXPEAKIIMI HOHBI
METaJUIOB: MarHus,

KaJIbLIMS, AIFOMUHUS, [IMHKA,
xenesa (1u xemnesa (1), meau
(.

Jloka3biBaTh amMm(OTEpHBIi
XapaKkTep OKCHUIOB U
TUAPOKCHJIOB ATFOMUHUS U
uuHka. [manupoBaTe 1
OCYLIECTBISAThHA

MPaKTUKE XUMHYECKUE
AKCIIEPUMEHTHI, IPOBOAUTD
HaO0II0ICHUS, AEIaTh BEIBOILI 110
pe3ynbTaTam

AKCIIEPUMEHTA MPU MTPOBEACHUHI
71a060PaTOPHBIX OIBITOB U
IIPAKTUYECKUXPAOOT.
CrnenoBath npaBuiiaMm
0e30macHOpaboThI B
nabopaTtopuu

MIPHU UCTIOH30BAHUU
XUMHUYECKOUIIOCYIbI U
000pyI0BaHUA.

[IpousBoguTh

BBIYHUCIICHHS TI0

XUMHUYECKUM

YpaBHEHUSIM.

YyacTBOBaTh B COBMECTHOM
paboTeB Mmape WM TpyIre.
BeicTpanBath pa3BEpHYyTBIE
MMMCbMEHHBICU YCTHBIE OTBETHI C
OIopon

Ha nH(pOpMaIHIO U3 yueOHUKA U

CIIPpaBOYHBIX MATCPpHUAJTIOB, ' PAMOTHO

HCIIOJb30BATh N3YYEHHBIN

MOHATUHHBIHANIIAPAT Kypca XUMHUH

Paznen 4. Xumus 1 oOKpysKamomas cpeaa

BemtectBa n
MaTepHuaibl B

4.1

3

but6mmoreka [IOK
https://m.edsoo.ru/7f

XapakTepu30BaTh POJjb XUMUU
B pa3IMUHBIX cdepax



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

KHU3HHU
YCJI0BCKa

412636

JeSITEIIbHOCTHITIOIEH,

OCHOBHBIC BEII[ECTBA U
MaTepuabl, MpUMEHseMbIE B
JKU3HUCOBPEMEHHOTO

YeloBeKa.

OOBsACHATH ycI0BUs 0€30IaCHOTO
MCIIOJIb30BaHUs BEIIECTB U
XUMHYECKUXPEAKIIHIA B OBITY.
AHaIM3upoBaTh U KPUTUUECKH
OIICHUBATh UH(DOPMAIIHIO O
BIIUSTHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO X031 CTBA, TPAHCIIOPTA U
JIp. Ha COCTOSIHUE

OKPYXaIOILEH Cpeibl.

YMeTh 0Ka3bIBaTh NEPBYIO TOMOIIIb
[IPH XUMHYECKUX 0’KOTaX U
otpaBieHusx. [ [puaumare yuactue
B 00CYX/IEHUH POOIeM
XUMHUYECKON U IKOJIOTHYECKON
HAIPaBIICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3HIIHIO 110
npo0iieMe U npejiararhb
BO3MOJXKHBIE IYTH €€ PeIlIeHUs

Htoro no pazneny 3
OBIIEE

KOJIMYECTBO 68
YACOB I1O

I[TPOT'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

8 ki1ace

Xummus, 8 knacce/ ['abpuensu O.C., OctpoymoB WN.I'., Ciiankos C.A., AKIIHOHEPHOE 00IIECTBO
«M3narenscTBo «IIpocBenienue»

Xumus 8§ kmace : yaebnuk /O.C. T'abpuensia.- 8-e uzn. [lepepad.-M.: Ipoda,2019

9 kace

Xumus, 9 knace/ ['abpuensu O.C., OctpoymoB WN.I'., Ciiankos C.A., AKIHOHEPHOE 00IIIECTBO
«M3narenscTBo «IIpocsenienue»

Xumus 9 knace: yueonuk \ O.C. 'abpuensn.-7-¢ usga. [lepepa6.- M.: [Ipoda -2019r.

METOJUYECKUE MATEPHUAJIBI JJ151 YYUTEJISA
1. ["abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. 'abpuensna «Xumus». 8 kiacc /

O. C. T'abpuensia. — M. : Jlpoda, 2018. — 109.

2. I"a6puensu, O. C. Metonudeckoe nocooue k yueonuky O. C. ['abpuensna «Xumusi». 9 kinacc /
O. C. T'abpuensn. — M. : Jlpoda, 2018. — 108.

3. I"a6puensn, O. C. MeTonnueckoe mocodue Xumus 8-9 kiacc

4. XuMmus: TexHonoruueckue kaprol kK yueoHuky O.C. ['aOpuensna «Xumus.8 knace»:
metoauueckoe nocobue \ JI.M.Acanosa. — M.: JIpoda, 2018

5. XuMmus: TexHonoruueckue kaptol kK yueoHuky O.C. ['abpuensna «Xumus.9 knacey:

meroaudeckoe nmocooue \ J.LU.Acanoa. — M.: [lpoda, 2018

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET
https://resh.edu.r

https://myschool.edu.ru/

https://fipi.ru/

https://media.prosv.ru/content/item/reader/7897/-anexTponuslit yueOHuk "Xumus 9 kiacc"”

https://content.edsoo.ru/lab/ - utepakTuBHBIC BUPTYaIbHbIC Ta0OPATOPHBIC M MPAKTUYECKHE PAOOTHI

https://marketplace.obr.nd.ru/library/lessons?by _groups=1&filter_subject=5 -Xumus
(3aHI/IMaTeJ'II)HI)Ie OIIBIThI, DJICKTPOHHBIC ITJIaKaTbl 1 TGCTBI)

https://media.prosv.ru/content/item/reader/7896/ -anexrponHsblii yueOHuk "Xumus.8 kimacc"

https://school.oblakoz.ru/materials/496049 -tpenaxep "Oo6naxo 3Hanuii. [llkona". Xumus, 8§ kiacc


https://resh.edu.r/




