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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ y4€TOM KOHIICTIIMKM TPETOoJaBaHus yd4eOHOTO TMpeaMeTa «XuMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE MPEeIMETHOE coJiepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MPOrpaMMbl MO XHUMHUH, OINpPEIETseT KOJWYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICIOBATEIbCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHbIM 3HAHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B KOJIOTHYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOyYEHHWHM XMMHUU OOECIIEUMBAIOTCS CHEIH(PHKOM
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX NOHATHI XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHUYECKON XHUMUHU.

CrpykTypa coaepKaHMsl MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 moaxoaa Kk e€ m3ydeHuro. Cojiep:kaHue CKIaIbIBA€TCSd U3 CHCTEMbI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHYECKHUX INPEICTaBICHUI
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyroMy, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM MPUPOJIbI, HIEHHOCTHOIO OTHOLIECHHSI K HAYYHOMY 3HAaHUIO U METOZaM
NIO3HaHUs B Hayke. M3yueHune XUMUU NPOUCXOAUT C NPUBJICUYCHHEM 3HAHUU W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a7a4ua
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbI XUMUUYECKUX 3HAHUN —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeleCTBaMH B TIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
OoOy4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciloBuil, CIOCOOCTBYIOLUX MPUOOPETEHUIO 00YUYaIOITUMUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmEeNd (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSCHITH W OIICHUBATH SIBIICHUS
OKpY’KaIOIIer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBbIC MPH HU3YUCHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeSATEeTbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIeco00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHUTAHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO111ee Ynco 4acoB, OTBEIEHHBIX I U3YYCHUSI XUMUHU HAa YPOBHE OCHOBHOTO
obmero odpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Tepronnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMICTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJIUS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C IIOJIOKECHUEM DJJeMEHTOB B llepuonndeckon cucreme u
CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTAIIAYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJ1a XUMHUUYECKOU CBS3U.

Knaccuduxkaiys 1 HOMEHKJIaTypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COCIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukaiys XuMUYECKUX PeaKIuid MO pa3IMuyHbIM NMpU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIioBOMYy 3(dekTy, 1o
U3MEHEHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, TIO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [[oHATHEe O TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBiieHue YpPaBHEHUU

OKUCJIUTEIIbHO--BOCCTAHOBUTEIIbHBIX ~ PEaKUUW C HCHOJB30BAaHUEM  METOJAA
AJIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHIECKON TUCCOUHUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHU3M IHCCOLMALIMU BEIIECTB C PaA3JIMYHBIMHA BUIAMU
xumuueckoi cBsizu. Crenens aucconranuy. CUIbHbIE U ClIa0ble JIEKTPOJIUTHIL.

Peakuiun nonHoro ooMeHa. Y ciioBusi MPOTEKaHUS peaKkIuii MHOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMS peakuuil. CBOKCTBAa KHCIIOT,



OCHOBAHMM U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHUECKON TUCCOIUAIIY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIeOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pPEeaKIIMHU OT
BO3JICUCTBUSI  Pa3MYHBIX  (PAKTOPOB, HUCCIEAOBAHUE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MTPOLECcCca AUCCOLMALIMY KHCIIOT, IIEJI0OUEH U cosel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO0 MAaTEPHAIOB), MPOBEJCHHE OIBITOB, HWILIIOCTPUPYIOMIUX
OpU3HAKM TPOTEKAHUS peakluii HOHHOrO oOMeHa (oOpa3oBaHuEe OcCajKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKkUUid (rOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAuECTBEHHBIX PEaKINil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTANbHBIX 33/1a4.

HemeTtanibl 1 MX COeIMHEHUA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHble CTENEeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILECTB — FAJIOT€HOB. XMMHUYECKHE CBOMCTBA HAa MMpUMeEpE XJopa (B3auMOEICTBIE
C MeTajulaMH, HeMeTaJlaMH, Uienodamu). XiopoBojaopod. ConsHas KHUCIOTa,
XUMUYECKME CBOMICTBA, IIOJydYeHHWE, NpUMEHeHue. JlelictBue xyopa H
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl ¥ UX HaXOKJECHUE B
npUpoJe.

Oo6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOIa
U cepbl. XuMuueckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYeckrue cBorcTBa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XUMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJjlacca KHUCIOT M crnenuduueckue). XUMUYECKUE pEaklru, JeKallue B OCHOBE
MPOMBIIIUICHHOTO CIMOc0o0a TMOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucaoTbl. CoJMM CepHOM KHUCIIOTHI, KadeCTBEHHAas peakuus Ha Cylab(daT-uoH.
Haxoxnenue cepsl M €€ COCOUHEHUN B IPUPOJE. XHUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpOCTpPaHEHUE B MPHUPOJIE,
busnyeckue U XuMHueckue cBoiictBa. KpyroBopor azora B npupoje. AMMUaK, ero
(bu3nUecKkue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMeHenre. Colu aMMOHUS,
uX pU3nYecKnue U XUMUYECKUE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakuus Ha



WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3MUYECKUE U XHUMHYECKUE
CBOMicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clelu(puyecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMUYECKOE 3arpsA3HEHNUE OKPYXKAIOIECH Cpeibl COSAMHEHUIMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBBl U BoAoEMOB). docdop, amnoTpomHbie
Moaudukanuu docdopa, puznueckre U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopHast kuciora, PU3NUECKHE U XUMHYECKHE CBOKMCTBaA, IOJydCHHE.
Hcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATbHBIX YA0OpEHUH.

OoOmas xapakrepuctuka 3meMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOAU(UKALINH,
pacnpocTpaHeHue B MpUpPojE, GU3NUECKUEe U XUMUYECKHE CBOMCTBA. AJCopOIus.
Kpyrosopor yrinepona B mnpupoae. Okcuasl yriepoaa, ux (U3MYecKue u
XUMUYECKAE CBOWCTBA, JEWCTBHE Ha JKUBBIC OPTaHW3MBI, TMOJyYeHHUE U
pPUMEHEHHE. DKOJIOTHYSCKUE MPOoOJIeMbl, CBS3aHHbIe ¢ okcuaoMm yriepoaa (1V),
rUroTe3a TJI00ATbHOIO MOTEIUICHUS KIMMara, MapHUKOBBIA 3ddexT. YromapHas
KUCIIOTa U €€ ColM, UX (PU3MYecKue M XUMUYECKHE CBOMCTBA, MOJYyUYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TIPOMBIIIJICHHOCTH M CETbCKOM XO03SHCTBE.

[TepBoHAYATbHBIE TTOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCTMHEHUSIX
yraepojia (MeTaH, 3TaH, TUJIEH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpuposHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
NPOAYKThl UX mepepaloTku (OE€H3MH), UX pPOJb B OBITY U HPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KHUpaX, Oelkax, yrieBojgax — U X
ponM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npumenenne. CoequHeHs KpeMHus B pupoje. OO01iue mpencTaBieHust 00 OKCHIe
kpemHust (1V) u kpemHueBoi kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MIPOMBIIIUICHHOCTH. BaxkHelme cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpobiembl 6€30macHOrO  MCIOIb30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIOJICHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalIue (PU3NYECKHNEe W XWMHUUYECKHE CBOMCTBA
raJlorTeHOB M WX COCIMHEHWH (BO3MOXKHO WCIIONH30BaHUE BHACOMATEPUATIOB),
O3HaKOMJIEHHE ¢ 00pa3aMu XJIOPUAOB (TaJOreHU 1I0B), 03HAKOMJICHHE ¢ 00pa3iiaMu
ceppl U €€ coenMHEHUsMHU (BO3MOXKHO HCIIOJIb30BAaHWE BHAEOMATEPUAIIOB),
HaOJI0ICHUE TIpoliecca OOYTIMBAHUS caxapa oI IeHCTBUEM KOHIIEHTPUPOBAHHON



CEpHOM KHUCIIOThI, U3YYEHUE XUMUUECKUX CBOMCTB pa30aBI€HHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMU Ha CyJIb(aT-uoH U HAOMI0ICHUE MTPU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (DPU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEMHEHHH (BO3MOXKHO HCITIOJIb30BAHHUE BUACOMATEPHUATIOB), 00Opa3aMu a30THBIX
u GochopHBIX yaoOpeHui, MoMydeHne, cOOMpaHnue, pacro3HaBaHUE W W3YUCHUE
CBOMCTB aMMHaKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHWM HA HOH aMMOHHUS U
dbochart-moH U HU3yyeHUE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOW KHUCJIOTBI C MEIbIO0 (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HM3Y4YEHHE MOJEJeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpaduta, (ymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHUBOras3a, IOJIyYEHUE,
cobupaHue, paclio3HaBaHUE U M3yYEHUE CBOICTB YIJIEKHCIIOIO ra3a, poBEJICHHUE
Ka4ueCTBEHHBIX PEAKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3yUYECHHE NMPU3HAKOB UX
IIPOTEKAHMS, O3HAKOMJIEHHWE C TMPOAYKIMEH CWIMKATHOW HPOMBIIIJIEHHOCTH,
pEILIEHUE SKCIEPUMEHTANBHBIX 3a7ady Mo Teme «BakHeWlme HeMeTaulbl U UX
COCIUHEHUSD.

MeTaJiibl 1 KX COeIMHEHU S

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxeHus B llepmogmyeckor cucrtemMe xumudeckux daemeHToB JI. N.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. Meraundeckas CBsi3b U
METAJUIMYECKAasl ~ KPUCTAJUIMYECKas  pEIIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTaiioB. u3nueckue U XMMUUYECKHE CBOMCTBA MeTayioB. OO0mue
CrocoObl TONy4eHus: MeTayyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX PUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[lenounsie MeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB /. M. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTtpus U kanus). Okcuabl u
TUAPOKCUABI HaTpusi M Kanusg. IIprMeHeHHe MIeOYHBIX METAIUIOB U HUX
COCIMHEHUM.

[Ilenouyno3eMenpHbIE META/UIBl MAarHMd W KaJbLUUM: TIOJOXKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaAXOXJEHHE B pupoie. PU3NUECKNE U XUMUYECKUE CBOMCTBA MAarHUs U
KaJbIusl. BaxkHeiine coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AltoMuHUN: TToJ10)keHue B [leproinueckor cCuCTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHUE aToMa, HaXxOXIAeHUE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBA altOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCUA
ATIOMHUHUSL.



Keneszo: nonoxenue B [lepuonnueckoit cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCcU b, THAPOKCH b U coiu xenesa (1) u sxenesa
(1), ux cocraB, CBOWCTBA U TOJyUEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KaJIbIMSA W HaTpHusl C BOJAOM (BO3MOYKHO HCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOJIE
(BO3MOXXKHO  HCIOJB30BAHWE  BHUJICOMATEPUAIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIMI Ha HOHBI: MArHHS, KAJIbIUS, AJIIOMUHUS, ITMHKa, sxere3a (11)
u xenesza (lll), menu (Il), HaGmoneHne m omnmcaHue MPOIECCOB OKpallIMBaHUs
IUITAMEHU HWOHAMHU HaTpusl, Kalausl M Kaiublusd (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), UCCIIEI0BaHNE aM()OTEPHBIX CBOMCTB THIPOKCHUIA ATIOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHelmue
METAJUJIbl K KX COCIUHEHHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM 4YeloOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomuib npu
XUMUYECKUX 0KOTaX U OTPaBJICHUSX.

XHUMHUYECKOE 3arps3HEHHE OKpyKaroued cpenbl (MpeaenbHas IomycThUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooeMm.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuanoB (CTEKJO, CIUIaBbl METAJJIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYILECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX €eCTECTBEHHO-HAyYHbIX
MOHSATUM, TAK Y MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTJIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO IIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IIPOBOJTHUKHU,
HOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOJIEMEHT, BEIIEeCTBO, TeI0, OOBEM,



arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIIIINYECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.
buonorus: dortocunHTe3, npixanwe, Omocdepa, IKOCHUCTEMA, MHHEPATLHBIC
yA00pEeHUsI, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIC BEIIECTBRA.
['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPO/IbI, MOJIE3HbIE
HCKOIaeMbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOIIEro
o0Opa3oBaHUs JOCTHUTalOTCS B XOJ€ OOyYeHHs XMMUU B €IUHCTBE Y4EOHOH H
BOCIIUTATEIbHON AESATENBHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUNCKUMU
COLIMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMU, IPHUHATBIMH B
o0miecTBe MpaBWIaMM M HOPMAaMM TIOBEJEHHS U CIOCOOCTBYIOT Ipolieccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHUCTEMOW IO3WTHMBHBIX [IEHHOCTHBIX OpHEHTALMA U
pacIIMpEHNE ONBITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAay4YHOMY HAacleUi0, MOHMMAHHS 3HAYEHUs XUMUYECKOHM HAyKh B >KU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIME o
NEPENOBBIX JOCTHXKEHHUSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00ILIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M NpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIEAOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHIAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOW COBMECTHOW NEATENbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX



HKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX IPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOITIOMOIIH B IIPOLiecce 3TON yueOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEACHUE M MOCTYNKA CBOMX TOBAPHUILEH C IMO3UIUU HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEICTBUN MMOCTYIIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKH U COCTaBIISIONINE
OCHOBY JIJII TTIOHUMaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBSI3SIX YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBIE /I OOBSICHEHHS HAOJIOaeMbIX MPOIECCOB U SIBJICHUH,
MO3HAaBaTENbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKON KYyJIbTYpPbl, B TOM 4YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTAMH, CIPaBOYHOU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JIOO0O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, TMPOEKTHOW U  HCCIEIOBATEIbCKOU
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIE€HHOCTH W YPOBHSA OOy4YEHHUsS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HETMPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuia 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO Tpodecchii U Tpyaa pa3auyHoro poja,
YBaXKECHHE K TPYAY U pe3ysibTaTaM TPYJIOBOW AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIA  BBHIOOP
WHUBUTyJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHuUsl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON NESITETFHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUM,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyILEeCTBOBaHMUS, MOHMMAaHHUE IIEHHOCTH 3I0pPOBOTO U
O0e3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKoMy M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS



npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYalIUsIX,
YTPOKAIOIIMNX 3J0POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU U3YYCHUH XUMHUHU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHWSI TJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wmeranpenMEeTHBIX pEe3yJNbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MUPOBO33pEHHUS 00IIEHAYYHbIC TTOHITHS (3aKOH, TEOPHsl, TPUHITHII,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX NpEeAMETaX M MO3BOJISIIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOpPhIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JIESITETbHOCTH.

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS

ba3oBble 1ornyeckue aAecTBu:

YMEHUSI MCIIOJb30BATh MPUEMBI JIOTUYECKOIO MBILUICHUS IPU OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICI XUMHUYECKUX MOHSATUN (BBIACISITh WX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMU TOHSTHUSMH), HUCIOJIb30BAThH
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIAaCCU(PUKAIMKM XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHAaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH HM3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYyX IAEHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI U 3aKJIFOUCHHUS;

YMEHHE TMPUMEHSATh B TPOLECCE TMO3HAHMS TMOHATUS (TIPEAMETHBIE H
MeTarpeMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJICIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMHUUYECKON peaklMy — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aJ1au, ¢ Y4ETOM
ATUX MOJEIBHBIX MPEACTABICHUNA BBIABISATh U XapPAKTEPU30BATh CYIIECTBEHHBIE
MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CICJACTBEHHBIE CBSI3M U
MPOTHUBOPEUHS B U3yUAE€MbIX MPOLIECCAX U SBJICHUSX.

Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



YMEHHE HCIIOIb30BaTh IOCTABJIEHHBIE BOMPOCHI B KA4e€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4€CTBE OCHOBBI ISl POPMUPOBAHUS TUIIOTE3HI IO TPOBEPKE
MIPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOPETEHUE ONbITa [0 I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM Ipollecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €ro pe3yJibTar, PopMyIupoBaTh 000OIIECHUS U
BBIBO/IBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIISTh OTYET
O MPOJIETTaHHOM padore.

Pabora ¢ nndopmanmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HHPOPMALUIO
pa3IMYHBIX BUJIOB U (OPM MPECTABICHUS, OJIYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~JUTEepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IU4HbIE METOJbl U 3allpoChl NMPU MOUCKE U OTOOpE
UHGOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4€OHBIX U MO3HABATENbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpeACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMBbIE 337a4d HECJIOKHBIMU CXEMaMH, JrdarpamMmamy,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpoliecce Y4YeOHOW U
UCCJIEI0BATENbCKONW JeATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOIHOU
CpEBbl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUSI 33]1aBaTh BOMPOCHI (B XO€ Tuasiora u (Mju) TUCKYCCUH) MO CYIIECTBY
oOcykgaeMol TeMmbl, (OPMYIHpPOBATH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  MOJYYEHHbIE  pe3yJibTaThl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MpPE3eHTALUIO
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JACSATENIBHOCTH  MNpPU  pELICHUU
BO3HMKAIOIIMX TpOoOJeM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTrJIaCOBAHUS
no3uuuid (o0cyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS



COBMECTHBIX JEHCTBHUH, OINpENCICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUE CaMOCTOSITEJILHO OMNPEACNISITh LETU JEATCIbHOCTH, MIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVUCTBUM IIPA  BBINOJHEHUM 33JaHAA C YYETOM
MOJYYEHHS] HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BEHIECTBAX U PEaKIIMIX,
OLICHUBATh COOTBETCTBHUE IMOJYYECHHOTO pe3yjbTaTa 3asBICHHON 1€, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.

HPEIMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEIBHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepalbHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBbIE 3HAHUSA, YMEHHUS U CIOCOObBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obnactu «XUMHS», BUbI
JNEATEIBHOCTH MO  MOJYYEHHIDO HOBOIO  3HAHUS, €ro  HWHTEpIpETaluH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoHiy 00yueHus B 8 kij1acce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YpOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHW: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO AJIEMEHTa B COSTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBbHOCTh, CTEIECHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHEHUS, PEaKIMu pPa3JIOKEHUs, PEaKIMu 3aMElICHUs, pPeakiuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU Ah(EKT peakinmu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paauyc aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJIEHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIleCTBa
(IpolieHTHAs! KOHIICHTPAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJHUKY IS COCTaBJICHUS (QopMys
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTENIEHb  OKHCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAECIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIEHTHAas W MOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbich [lepmogmueckoro 3akona JI. M. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJjokeHus B Ilepuogmueckoid cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iauyaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpymnma)», Manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuoauueckass cucrteMa Xumudeckux »dyemeHtoB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apAll siApa, 00IIee YUCIIO IEKTPOHOB U
pacrpeiesieHue UX M0 AJIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHYECKHE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHU B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIo 3jieMeHTa 1o (opmylie COCAUHEHUS,
MacCCOBYIO JIOJIIO BEIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMUYECKON PEaKIINH;

MPUMEHSITH OCHOBHBIE OIEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHCHHE, OO0O0OINCHHEe, CHCTeMaTH3aIuio, Kiaccu(uKaimio,
BBISIBJICHUE MPUYUHHO--CJICJCTBEHHBIX CBS3EH — ISl U3YyUYCHHUS CBOICTB
BEIIECTB U XUMHUYECKHX PEAKIHUM, €eCTeCTBEHHO-HAy4YHbIC METObI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHUEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0BaTh MPaBUJIaM MOJI30BAHUS XUMHUECKOH MOCYA0M U Ta00paTOPHBIM
obopy/oBaHMEM, a TaKXe IMpaBwiaM oOOpallleHUs C BEIIeCTBAMH B
COOTBETCTBHUM C HHCTPYKIHUSIMU TIO BBITOJHEHUIO JIA0OPaTOPHBIX
XUMHUYECKUX OMBITOB M0 TIOJYYSHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB



(BoopoJia ¥ KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpENeIEHHOU
MacCOBOM JOJIE PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOIAUTH
XUMUYECKUE SKCIIEPUMEHTBI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOUEH U
KHCIJIOT ¢ TIOMOIIBIO HHIUKATOPOB (JTaKMyC, (GeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K koHIy 00yueHus B 9 Kj1acce npeIMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUH: XUMHUYECKUU
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl pPeaKIusi, XUMUYECKasi CBSA3b, TEIJIOBOU A deKT
peakiuuu, MoJib, MOJISIpPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEAKUUH HOHHOIO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBHUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, aJUIOTPOIU,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaneHTHas, MOHHAs,
MeTajuInYecKas ), KpuCTaInYecKas pemeéTka, Koppo3usl METaJIOB, CILIABHI,
CKOPOCTh XMMHUYECKOW peakiuu, MpeAeabHO JOMyCTUMas KOHIICHTpaIus
ITJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH ITU TTOHSTHUS MPU OMUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIEATh BaJICHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBSI3W (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA MO0 XMMHUYECKON (opMylie, XapaKTep Cpebl B
BOJIHBIX PACTBOPAaX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUIMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIKMChIBaTh W XapaKTepu3oBaTh
tabnuunyio (opmy Ileproamdeckoil cUCTEMbl XMMHYECKHX DSJIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas mnoxarpymnma (A-rpynma)y U «mobodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOIUIE, C YNCTOBBIMU
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsA sAApa, oOllee 4YuCiIO0 BJEKTPOHOB U paclpeleleHue HUX IO



AJIEKTPOHHBIM CIIOSIM), OOBSACHATh OOLIME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB M MX COEAMHEHUHN B MpeliesaXx MajblX NEPUOJ0B U
IJIaBHBIX TIOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YKUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMIME W CIEINH(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTHIX MW CIIOXKHBIX BEIIECTB, TMOITBEPXKAAas OIHUCAHUC
MpUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIIil;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHUYECKON JHUCCOIMAIMU  KHUCIIOT,
LIETI0YEH U COJIEH, TTOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, TMOATBEPKIAIONUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;
MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO JJeMeHTa 1o (opMyse COCIUHCHHSI,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHUIO
XAMHUYECKOMN peaKIuu;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCYA0MH 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TakKXke TMpaBuia oOpalieHus C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIHMSIMH TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka u yriaeKkucioro rasa);

MPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAUI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THIAPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIN MBICIIUTEILHOM IEATeTHOCTH — aHATU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATU3aIINIO, BBISIBIICHUE IPUYHUHHO-
CJICICTBCHHBIX CBSI3¢H — JIJII M3YyYCHHsI CBOMCTB BEIISCTB M XMMHYCCKUX
peaKmuii, EeCTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaO0ICHHE,
U3MEpPEHUEe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecKHe peaKIUA
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubnmnorexka HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmuoreka [IOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnmnoreka HOK
' XHUMHUUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO0mas XxapakKTepuCTUKa XUMHUECKUX 4 1 bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' pyHist. &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubnmorexa LHOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 Z-)JleHI\iCHTO]f IVAI-JF bl YTIEpoa u 8 1 2 Bubmmorexa [IOK
' . PYHIEL pos https://m.edso0o.ru/7f41a636
KPEMHUI U UX COEAMHEHUS



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

Hroro no pazgeny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. but6mmoreka [IOK
31 Obmwe cBojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxueiiime MeTauibl U UX COEIAHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa u Matepuaisl B )KA3HU YEJIOBEKA 3 bubnmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOC Bpems 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 bu6nuoreka [JOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMUYECKHUX JIEMEHTOB 1 bubmrorexa LTOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnmnoreka [HOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6anoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHuUe u yriydneHue 1 1
3HAHWH OCHOBHBIX Pa3zeiioB Kypca
8 Kkiacca»

6 Krnaccudukanus XuMuueckux 1 bubmuoreka [JOK
peakLuil o pa3InyHbIM IIpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eakiuu. [ToHSITHE O TOMOTE€HHBIX U 1 bromroreia LIOK
PCAKIIH. https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbe9a

TlonsaTue o XMMHUYECKOM
paBHOBecuu. DakTOphI, BIUSAIONINE

bubnunorexa LIOK

8 i pe
Ha CKOPOCTH XHUMUHCCKON peakiii https://m.edsoo.ru/00adc28c
U TI0JIOKEHUE XUMHUUECKOTO
paBHOBECHs
9 OKHCIUTEIBHO- bubnunoreka LIOK
BOCCTaHOBUTEJIbHBIE PEAKLINH https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 mucconmanyu. CUIbHBIE U CIa0bIe bubmorexa HOK
’ https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIiuu bubmorexa HIOK
M peakt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE NIPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLINAINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa HOK
bex . https://m.edsoo.ru/00add8b2
3IEKTPOJUTUYECKON JUCCOLMAIITN
14 ITonsatue o ruApoOIN3€E CONEH bubmorexa I[JOK
Ap https://m.edsoo.ru/00add9d4
15 O06o001meHre U CHCTEMaTH3aIIHS but6mmoreka [IOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KkcriepuMeHTaIbHBIX bubmmorexa TIOK
P https://m.edsoo.ru/00addbfa
3amauy
17 KonTponbnas padora Ne2 o teme bubmuorexa [IOK

«INEKTPOTUTHYECKAS

https://m.edsoo.ru/00addecO
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aUcconuanis. XUMUYECKUe
peaKkuru B pacTBOpax»

OO0rias xapaKTeprCTUKA raJOTeHOB.

18 XuMHYeCKUe CBOMCTBA Ha IIPUMEPE bubmorexa [JOK
PHUMED https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTyYCHHE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padbora Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIIOTHI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEeHUSIM
21 XHMHYECKUX PEAKIUi, €CIIU OJUH bubmmorexa [IOK
PCAKHH, A https://m.edso0.ru/00ade488
W3 peareHTOB JaH B U30BITKE

99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmuoreka [IOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUNA CEPHI.

93 Haxoxnenue cepel u e€ bubmuoreka [JOK
COCIMHEHHH B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 (bI/II;I/ILIeCng " XI/III:\)/II/I‘ICCKI/IG bubnuorera LOK

. https://m.eds00.ru/00ade802
CBOMCTBA
Oxkcunpl cepbl. CepHas KUCIOTA,
25 ¢bu3nyeckrue 1 XuMU4YeCcKHe Bubmmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
26 XUMHYECKHUE PEAKINH, JICKAITUE B bu6nmnorexa LIOK

OCHOBC IIPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJIyYEHUSI CEPHOM KUCIIOTHI.
XUMUYECKOe 3arpsi3HeHue
OKpY>Karolen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 10U

bubnunorexa LIOK

27
BBIXOJIa TPOAYKTA pEAKIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepucTHKa SJICMEHTOB
VA-rpynmnsl. A3o0T,

28 aCIIPOCTPaHEHHE B IIPUPOJIE bubmorexa HOK
pacpoctp PHPOJE, https://m.edsoo.ru/00adeea6
(hbU3UYECKHEe U XUMUYCCKUE
CBOMCTBa
AmMHEaK, ero Gu3nvecKue u

29 XAMUYECKHE CBOMCTBA, IOJIyUCHUE bubmorexa HOK

’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonyuenne aMMuaKa, u3yueHue bubmmorexa IOK
yqv » TBYH https://m.edso0.ru/00adf180
€ro CBOMCTBY

31 A3oTHas Kuciora, e€ Gpu3ndecKkue u bu6nuorexa [IOK
XHUMHYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 0OpeHnil. XMMHYECKOE bubnmorexa LHOK
YAODP i . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHMSIMH a30Ta
®docoop. Okcup dhochopa (V) u

bop bocopa (V) bubmuoreka [{OK
33 ¢dochopHas kucnora, puMUECKUe U

XMMHYECKHE CBOMCTBA, MOJTyYCHUE

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunoreka LIOK

34
ynoOpeHui. 3arps3HeHue https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTaMu
VYraepon, pacipocTpaHEeHUE B
35 npu Ic)) e gmnlzlec;;le u bubmmorexa [JOK
PHPOZE, _ https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunel yriaepona, ux pu3snveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHUE TIPOOIEMBI bubmmorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(Iv)
N bubnuorexa [IOK
37 %
POTBHAT IHCTOTA 7 €6 CorH https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubmuoteka [IOK
KauectBenHnas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubnworexa [IOK
P B https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
bu6anoreka LIOK
40 K i
PEMITHH I €10 COosIunemt https://m.edsoo.ru/00ae080a
ITpakTuyeckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [JOK

3a71a4 110 TeMe «BaxHenmme
HEMETAJIbl U UX COSTUHEHU»

https://m.edso0.ru/00ae0bf2
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Konrtponsnas padora Ne3 mo teme

42 «BakHelmme HeMeTallIbl U UX bubmorexa OK
https://m.edso0.ru/00ae0el8
COCAUHCHHMS
OOm1ast xapaKTepUCTHKA
XUMHYECKUX DJIEMEHTOB —

43 MeTaJu10B. Metajuinueckas CBs3b U bubnuorexa [IOK
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckue CBOMCTBA
METAILJIOB
XHUMUYECKUE CBOMCTBA METAILIIOB.

44 ODJIEKTPOXUMUUECKHUH PSII buGnuorexa [IOK

p N p https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
MetaiuioB. CriaBel. Beraucienus
45 10 YPaBHECHHUAM XUMHYECKHUX bubmorexa OK
P . https://m.edso0.ru/00ae1156
peaKkIuii, €clii OJMH U3 PearcHTOB
COJZIEPKUT MPUMECH
46 [lonsaTHE 0 KOPPO3UU METAJIIOB bubmorexa [JOK
pp https://m.edso0.ru/00ae1278
bubnmorexa LIOK

47 €JIOYHBIC METAILIBI
1 https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnnorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — bubmuoreka [JOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8

N bubanoreka IJOK

50 Baxneiinme coeAUHCHNS KaIbIHs 1

https://m.edso0.ru/00ae15e8
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O0001IeHYE ¥ CUCTEMATU3 AU

51 .
3HAHUU
JKécTKkoCcTh BOJIBI M CIIOCOOBI €€ bubnuotexa [JOK
52
YCTpaHEHUS https://m.eds0o.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "YKECTKOCTHh BOJBI U METOJIBI €€ Bubmmorera [IOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bubmuoreka [IOK
54 An i
FOMHHIH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [IOK
56 X
ees0 https://m.edsoo.ru/00ae1d86
57 Oxkcubl, TUIIPOKCUIIBI U COJIU bubnnorexa [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O06o0011eHne U cucTeMaTU3aIus
3HAHUU
ITpakTuueckas padora Ne 7.
59 Pemrenne skcriepuMEHTAIBHBIX bubmuoreka [JOK
3aj7a4 1o Teme «BaskHelmue https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCUHEHUSD)
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEaKIUi, €CIIH OOUH
60 U3 PEareHToB JIaH B U30BITKE WIN bubmuoreka [JOK

COJICPKHUT TIpUMeCH. BeruuciieHus
MacCOBOM JIOJIM BBIX0J1a MPOTyKTa
peakiuu

https://m.edso0.ru/00ae1750
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O0001IeHYE ¥ CUCTEMATU3 AU

61 . 1
3HAHUU
KonrtponsHas padora Ne4 o reme
62 «BaxuHennme MeTauibl 1 UX 1
COCJIMHECHHU S
63 BemecTsa u maTepuaisl B 1 bu6muoreka [IOK
IIOBCEIHEBHOM KU3HH YEJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpY’Karollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHeIil ypok. O000IICHHE 1 1 bubmmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00ae0dOa
67 PezepHbiit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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