MYHHUIUITAJIBHOE BIOJ’KETHOE OBIIEOBPA3OBATEJIBHOE YYPEXKJIEHUE
«CPEJHSAA OBIIEOBPA30BATEJIBHAS HIKOJIA Ne66» r.bBPAAHCKA

AHHOTaUss K padoyeil mporpamme
yueOHOro npeamera « Xumus» 1Js 8-9 kiaccos
Pabouass mporpamma yueOHOro mnpeaMera «XWMHUsS» 00s3aTeIbHON MpeAMETHONW o0yiacTH «ECTeCTBEHHO-HAYUHBIC
MPEIMEThD» SABJISICTCS YaCThI0 OCHOBHOWM OOpa3oBaTeNIbHOW MPOTrpaMMbl OCHOBHOTO o0miero oopazosanus (OOIT OOO)
MBOY COL Ne66 r.bpsiacka, pazpadorana B coorBeTcTBHH ¢ TMyHKTOM 32.1 ®I'OC OOO Ha ocHoBe PDenepanbHOMA
pabodeil mporpaMMbl M0 XMMHAU ¢ y4€ToM TemaTuueckoro rmianupoBannss OI'BHY «HCTHTYT cTpaTermu pa3BuUTHS
oOpazoBanus»» Poccuiickoii akagemun o0pazoBaHus U peaiusyercs 2 roaa ¢ 8 mo 9 kiacc.

Pabouas nporpamma paspaboTaHa yduTeleM XUMHMU IIKOJIBI ¢ Hcnoiab3oBaHueM «KoHcTpykropa pabounx
nporpaMmm» caiita «Equnoe conepxanue oomero o0pa3oBaHus» B COOTBETCTBUU ¢ [lonokeHnem o pabodux mporpammax
U OIpeneNseT OpraHu3ali0 00pa30BaTENbHON AEATENBPHOCTH YUMTENs B IIKOJE HO mpeaMery «Xumus». Pabouas
MporpaMMa COJEPKHUT CIEIYIOINE CTPYKTYPHBIE JJIEMEHTHI:

-IOSICHUTENBHYIO 3aIHCKY;

-00LIYI0 XapaKTEPUCTHKY yueOHOTro npenmera « X UMUI»;

-1IeJT U3Y4YeHHUs y4eOHOTro rpeaMeTa « XUMU;

-MecTO y4eOHOTro npeaMeTa « XuMus» B yueOHOM IIIaHe;

-cozepKaHKue yueOHOro npeaMeTa «XuMus»;

-IJTaHUPYEMBbIE Pe3yJIbTaThl (JIMYHOCTHBIE, METAIllpeIMETHBIE U TIPEMETHBIE);

-TeMaTH4ecKoe IIaHUPOBaHKUE, CHOPMHUPOBAHHOE C YUETOM paboyel mporpaMMbl BOCIIUTAHUS U BO3MOXKHOCTBIO
ucrnons3oBanus DOP/LIOP.

Pabouas mporpamma o6cyxaeHa Ha 3acenannu HIMO yunTeneil ecTeCTBEHHO-MAaTeMaTHIeCKOTO ITUKIA, PUHSTA
pemeHreM nemarormdeckoro coeta (mpoTtokon Nel ot 29.08.2023r.), yrBepxkaeHa mpukazomM mo MBOY COILL Ne66
r.bpsucka Nel170 ot 29.08.2023r. B kauectBe 4actu cogepxanus OOIT OO0

Ha ocHoBe manHOW mnporpammbl yumurtenem paspabateiBactcss KTII B coorBerctBum c IlomoskenmeMm o
KaJIeHIapHO-TEMaTHUYECKOM IUIAaHUPOBAaHMM IO Yy4eOHOMy mpenmery, Kypcy, monyiro. KTII paccmarpuBaercs Ha
3acenanuu LIIMO u cornacyercs ¢ 3amecturenieM o YBP.

Beinucka
U3 OCHOBHOW 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusl

PABOYAS TPOTPAMMA
yueOHOro npeamera « XuMHs»
AJis1 o0yyarommxcs 8-9 kiaccos
(0a30BbIii YPOBEHbD)

CPOK peajin3anuu 2 roaa

MHNOACHUTEJIBHAS 3AIIMCKA

Pabogas mporpamma ydebHOTO TIpenMera «XuMmus» (mpeamMeTHas o0macth «ECTecTBEHHO-HAydHBIE TMPEAMETHD») Ha
YPOBHE OCHOBHOT'O OOIIEro oOpa30oBaHUSI COCTaBlieHa Ha OCHOBE 1pe0OBaHMI K pe3yilbTaTaM OCBOEHHUSI IPOTPaMMBbI
OCHOBHOT0 001ero oopazoBanuss PeaepaabHOTO TOCYAapCTBEHHOIO 00pa30BaTEeIbHOTO CTaHAAPTa OCHOBHOI'O OOLIETO
obpaszopanus (GI'OC O0O0), DenepanbHOil 00pa30BaTEIBLHONW MPOrpaMMbl OCHOBHOTO 00miero oopaszosanust (DOIT
000), OenepanbHOil pabodei mporpaMmsbl 0 yueOHOMY npeaMeTy «Xumus» (PPII «Xumus»), a Takke OpueHTHPOBaHA
Ha LIeJIeBbIe IPUOPUTETHI, C(HOPMYITHPOBAaHHbIE B PeepaibHON paboueii mporpaMMe BOCIIUTAHHS.

OBHIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA «XUMMUSI»

[IporpamMma mo xumum Jaé€T TpEACTABICHUE O UENAX, OOIIel cTparernd OOy4YeHWs, BOCIIUTAHUS W Pa3BUTHUS
o0y4Jaromuxcsi cpeJcTBaMu  ydeOHOro TIpeJMeTa, YCTAHABIMBAaeT o00s3aTelbHOE MPEIMETHOE COJICpIKaHHME,
MpeIycMaTpUBAaeT paclpeeiCHUe ero 1mo KjiaccaM U CTPYKTYpHUpPOBaHHUE 110 pas3jeiiaM M TeMaM MPOrpaMMbl 10 XUMUH,
OTpe/ieNIsieT KOJMYSCTBEHHBIC M KAaYeCTBEHHBIC XapaKTEPUCTHKU COJNEP)KAHUS, PEKOMEHIYEMYIO0 TOCJIEIOBATeIbHOCTh
W3yUYCHHS XUMHHU C YYETOM MEXKIIPEIMETHBIX M BHYTPUIIPEJIMETHBIX CBs3EH, JIOTUKH y4eOHOTO Mpoliecca, BO3PACTHBIX
ocoOeHHOCTEeH O0YyYaloUIMXCsl, ONMpENeNIeT BO3MOXXHOCTH MpeaMeTa IS pealu3alud TpeOOBaHWH K pe3yibTaram
OCBOCHUSI OCHOBHOU 00pa30BaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TakKe TpeOOBaHMIA K
pe3ynbTaTaM OOyYeHHs XMMHUU Ha YPOBHE IleNiell M3y4YeHHs MpeaMeTa W OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIBHOMN
NEATETHFHOCTH 00YJaIOIIETrocs 0 OCBOSHUIO YUSOHOTO COMIEPIKAHMUS.

3HaHWe XMMHUU CITy’)KUT OCHOBOH Uil (DOPMHPOBAaHMS MHPOBO33PEHUS OOYYAIOMIEroCs, €ro MPeACTaBICHUN O
MaTepUaIbHOM €IUHCTBE MHPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMHEH MPECTABICHUS O B3aUMOTIPEBPAIEHUSIX
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SHEPTUU W 00 SBOJIOLUM BELIECTB B MPUPOAE, O MYTSAX pelIeHHs IJI00aJbHBIX MPOOJeM YCTOHYHMBOTO Pa3BUTHA
YeJIOBEYECTBA — CHIPEBOMN, SHEPTETUUECKOM, MUIIEBOH U SKOJIOTHUECKON 0e301acHOCTH, Tpo0IeM 3ApaBoOOXpaHEeHUSI.

N3ydenne Xxumuu:

CHOCOOCTBYET peau3allii BO3MOKHOCTEH Il caMOpa3BUTHsI U (JOPMUPOBaHHUS KyJIbTYpPhl TUYHOCTH, €€ o0Iel 1
(YHKIMOHANBHOW TPAMOTHOCTH;

BHOCHT BKJaJA B (OPMHpPOBaHWE MBIIUICHHS W TBOPYECKHX CIIOCOOHOCTEH OOYyYalOMMXCsl, HABBIKOB WX
CaMOCTOSITETTbHON y4eOHOHN MesTeNbHOCTH, KCIEPUMEHTAIbHBIX W WCCIIEOBATENbCKIX YMEHUH, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM )XKHU3HHU, TaK U B TPO(ecCHOHATBLHOM e TeTbHOCTH;

3HAaKOMHUT CO CIEHU(HUKON HAYYHOTO MBIIUICHHS, 3aKjaJblBaéT OCHOBBI IIEJOCTHOTO B3IJIA[a HA EJUHCTBO
NPUPOABI U YEJIOBEKa, SBIISETCS OTBETCTBEHHBIM JTaloM B (OPMUPOBAHMU €CTECTBEHHO-HAyYHOH TI'PaMOTHOCTH
00yJarOIUXCS;

cnoco0cTByeT (OPMHUPOBAHHIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSAM, K MPHPOAE, K
YeJIOBEKY, BHOCUT CBOI BKJIJ B 3KOJIOTHUECKOE 00pa30oBaHue 00yUaromuxcsl.

Jannaple HampaBieHHS B OOYYCHHH XWMHH OOECIIEYMBAIOTCS CHEeUU(UKON COoAaep)aHHs Y4eOHOTo MpeaMeTa,
KOTOPBII SIBISICTCS MEAArOrMYecKH aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKM XUMHU Ha ONpPeeN€HHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IIEro o0pa3oBaHUs OPHEHTHPOBAH Ha OCBOEHHE OOYYAIOIUMUCS CHCTEMBI
MEPBOHAYAJILHBIX TOHATHHA XHMHH, OCHOB HEOPraHMYECKOH XUMHHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX IOHITHN
OPraHNYeCKON XUMHUU.

CrpyKkTypa cofep aHus MporpaMMbl TI0 XUMUHU c(hopMHUpOBaHA HA OCHOBE CHCTEMHOTO MOAXO0a K €€ M3yUeHHIO.
ConmepkaHre CKIIQIBIBAETCS W3 CHCTEMBI TMOHSITHH O XWMHYECKOM DJJEMEHTE W BEIIeCTBE M CHCTEMbl MOHATHH O
XAUMUYeCKOi peakuuu. O0e 3TH CHCTEMBl CTPYKTYPHO OPraHM30BaHbl MO NPHHIMIY MOCIEAO0BATEIBLHOTO pPa3BUTHS
3HaHUH Ha OCHOBE TEOPETUUECKUX MPEACTABICHHUI Pa3HOrO YPOBHS:

—aTOMHO-MOJIEKYJIAPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

—Ilepuoanueckoro 3akona /. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHa XUMHUU;

—y4eHUS O CTPOCHUU aTOMa U XUMHUECKOU CBSI3H;

—TpeACTaBICHUH 00 AIIEKTPOTUTUIECKOM JUCCONMAIIMY BEIIECTB B paCTBOPax.

TeopeTnueckne 3HaHHA PACCMATPUBAIOTCS HAa OCHOBE AMIIMPUYECKH TOJTYYSHHBIX M OCMBICICHHBIX (DAaKTOB,
Pa3BHUBAIOTCA TOCIENOBATEHFHO OT OHOTO YPOBHS K JIPYTOMY, BBIIIOJNHSSA (YHKIIMUA OOBSICHEHUS W TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUIECKOTO TPUMEHEHHSI U TIOJTyUSHHS U3y4aeMbIX BEIECTB.

OcBoeHre TPOrpaMMBbl IO XUMHUH CITOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUSI O XUMHUYECKOH COCTABIISIOIIEH
Hay4YHOW KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOH MPHUPOJIbI, IEHHOCTHOTO OTHONICHUS K HAyYHOMY 3HAHUIO M METO/aM
MO3HaHWs B HayKe. V3ydeHne XUMUU MPOUCXOUT C MPUBJICUECHUEM 3HAHWN M3 paHee M3YYCHHBIX YIeOHBIX MPEIMETOB:
«Oxpyxarouuii Mup», «buonorus. 5—7 knacce» u «PusmkKa. 7 Ki1acc.

[Ipu M3yyeHnn XUMUU TIPOUCXOIUT POPMHUPOBAHKE 3HAHUH OCHOB XUMHYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMSI, TPAKTHYECKON JESITETbHOCTH YelIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYpHI. 3ajada
y4eOHOT0 MpeIMETa COCTOUT B (JOPMUPOBAHUN CHCTEMBI XUMHUYECKUX 3HAHUI — BaXKHEHITNX (aKTOB, IOHATHIA, 3aKOHOB
1 TEOPETUUYECKUX MOJIOKEHUH, JOCTYITHBIX 0000IIEHHI MUPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAYKH, B PHOOIIEHUH K
HayYHbIM METOJaM TIIO3HAHUS TPU HM3yYEeHHUHM BEIIECTB M XHMHUYECKHUX peakinuid, B (QOPMHUPOBAHHA H Pa3BUTHU
MO3HABATENFHBIX YMEHHH M MX MPUMEHEHWU B Y4eOHO-TIO3HABATEIBHOW M y4eOHO-HCCIIEeIOBATEILCKON IS TETLHOCTH,
OCBOCHUU MpaBHJI 0€30I1aCHOT0 00pAIIeHNUs C BELIECTBAMH B TIOBCEITHEBHOM >KU3HH.

HEJIM UBYYEHUSA YYEBHOI'O IIPEJIMETA «XUMMU 1>
[Ipu n3y4ennn XMMUM Ha ypOBHE OCHOBHOTO OOIIETO 00pa30BaHMs BaXKHOE 3HAUYEHNE TPUOOPENN Takue 1eJH, KaK:

—(hopMHpOBaHNE WHTEIJIEKTYaIbHO PAa3BUTON JUYHOCTH, TOTOBOM K C€aMOOOpa3OBaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHATHIO PELICHUH, CHIOCOOHOM aaanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHSIM KHU3HHU;

—HamnpaBJIC€HHOCT, OOy4YeHHMsS Ha CHCTEMAaTH4ecKoe MpHOOLIeHHe OOyYalomuXxcsi K  CaMOCTOSTENbHOM
MO3HABaTENFHON AEATENFHOCTH, HAYYHBIM METO/1aM MO3HAHHSL, (POPMHUPYIOLIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUWY;

—o0ecreueHre  yCJIOBHH, CIIOCOOCTBYIOIIMX MNPHOOpPETEHHIO OOy4aroIUMHCS ONbITa  pa3HoOOpa3HOU
JeSITENIbHOCTH, MTO3HAHUS U CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETCHINH), UMEIOLINX YHUBEPCAIbHOE
3HAYCHHE JJIS1 Pa3INIHBIX BUIOB JEATEIBHOCTH;

—(popMupoBanue oOImIeld (YHKIMOHAIBHOH M €CTeCTBEHHO-HAYYHOH TIPAMOTHOCTH, B TOM 4YHCIE YMEHHM
OOBSICHATH W OIEHUBATH SBJICHHUSA OKPYKAIOMIETO MUPA, HCIIONb3YS 3HAHHS U ONBIT, MOJYIEHHBIE TIPY U3YUSHUH XUMUH,
MPUMEHATH UX TPU PEIICHUH MTPO0JIeM B TOBCETHEBHOMN KU3HU U TPYAOBOH JIEATENTFHOCTH;

—(popMHpoBaHKEe y 00yYAIOIINXCS TYMAHUCTHICCKUX OTHOIICHWH, TOHMMAaHUS [IEHHOCTH XUMUYECKUX 3HAHUN ISt
BBIPAOOTKH SKOJIOTUYECKH 1eJIeCO00Pa3HOTo TOBEACHUS B OBITY U TPYAOBOU JICATEIHHOCTH B IIEIISIX COXPAHEHUSI CBOETO
3JI0POBBS M OKPY’KaIOLIeH MPUPOIHON Cpeibl;



—pa3BUTHE MOTHUBAIMM K OOYYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO W CAMOBOCITUTAHHIO Ha OCHOBE yCBOCHUS
00IIIeUeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MNpOQWIs W HANPaBICHHOCTH JAJBHEUIIETO
oOyJeHMS.

MECTO YYEBHOI'O IPEIMETA «XUMMUs1» B YYEBHOM IIJIAHE

OO0iree YMciI0 4acoB, OTBEACHHBIX JJIsl M3yYCHUS] XUMUU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsl, COCTABIISACT
136 gacos: B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9 kinacce — 68 yacos (2 yaca B Heqeio).

COJAEP)XAHUE OBYYEHUSA
8 KVIACC

IlepBoHayanbHbIe XMMUYECKHE TIOHSITHS

[Ipeamer xumuun. Ponbp XuMUU B KW3HM 4eloOBeKa. XUMHS B cucTeMe Hayk. Tema u BemiecTBa. Du3mueckue CBOMCTBa
BEIIECTB. ArperaTHOe cocTosHUe BelecTB. IloHsTHE 0 MeToAax Mo3HaHUs B XxuMuH. UucTele BemiecTBa U cMecH. CrocoObl
paszeneHus cmeceil.

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE 31eMeHThl. CHMBOJBI XUMHUYECKHUX 3JIEMEHTOB. [IpocThle M CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE yUECHHE.

Xummdeckass QopMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass aToMHas Macca. OTHocuTenbHas MOJEKy/spHas Macca. MaccoBas [OJs XMMHUYECKOIO D3JIEMEHTa B
COEIMHEHUU.

KonngectBo BemectBa. Moabs. MomspHas Macca. B3auMocBA3b KOJIMUYECTBA, MacChl M YHCNA CTPYKTYPHBIX €AMHHIL
BemecTBa. Pacu€Trl o popMysiaM XUMHYECKHX COSTMHEHHM.

dusnueckue U XUMHUUYECKUE SIBIIEHUS. XHUMHUYECKas peakuus M e€ NpU3HaKh. 3aKOH COXpAaHEHUS MacChl BELIECTB.
Xumudeckue ypaBHeHus. Knaccudukanus XuMu4eckux peakiuii (CoeAnHeHMs, pa3ioKeHHs, 3aMellleHus, 0OMeHa).

Xumuueckuii Ixcnepumenm:

3HAaKOMCTBO C XMMHYECKOH IOCYIOH, NMpaBUIaMu pabOTHl B Ja0OpaTopuM M HpuéMaMu OOpamieHus ¢ JadopaTOpHBIM
00opynoBaHHEM, H3yUEHHE U ONUCAHUE (PU3UUECKUX CBOMCTB 00pa3I[0B HEOPTaHUUYECKUX BEIECTB, HaOMIoAeHUEe (pr3ndecKux
(TaBneHME BOCKA, TAsTHUE JIBA, pACTUPAHHE caxapa B CTYIKeE, KUTICHNE W KOHJCHCAIHS BOJBI) U XUMHYECKHUX (TOPCHHUE CBEUH,
MPOKAJTMBAHHE MEIHON IPOBOJIOKH, B3aMMOJCHCTBUE Mella C KHCJIOTOW) SIBJICHWH, HAONIOJIEHUE W ONHCAHWE TPH3HAKOB
MIPOTEKAHMUS] XMMUYECKUX PEaKIil (pa3nokeHue caxapa, B3auMOAECHCTBHE CEPHOI KUCIOTHI ¢ XJIOPUAOM OapHsi, pa3iIokKEeHUE
rugpokcuaa memu (1) mpu HarpeBanmum, B3amMmopelcTBHe jkene3a ¢ pactBopoMm coim Memu (l1), wm3ydenme crmoco6os
pa3zmeneHus cMeceil: ¢ TOMOIIBI0 MarHuTa, (GUIBTPOBAHWE, BBHIIAPUBAHWE, NUCTIIULALUSL, XpoMarorpadus, IpoBeIcHUE
OUHCTKM TIOBApPEHHOH COJIM, HAOJIOAEHHE U OIHCAHUE pPE3YyNbTaTOB IPOBEICHUS OIBITA, WIUIIOCTPUPYIOMIETO 3aKOH
COXPAHEHUS] MacChl, CO3JJaHNE MOJIENIeH MOJIEKYJI (ILIapOCTEP>KHEBBIX ).

Baskueiinmue npeacTaBuTe/In HEOPraHUYECKUX BEIleCTB

Bozmyx — cMech razos. CoctaB Bo3ayxa. Kucnopon — ayneMeHT u nmpoctoe BeniecTBo. HaxoxxaeHue Kuciopoaa B Mpupoze,
¢duznyeckre U XuMU4eckue cBoicTBa (peakiuu roperns). Oxcunsl. [Tpumenenue kuciaopoaa. CiocoObl MOMy4eHUsT KUCIOPOoaa
B JTa0OPaTOPUH U IPOMBIIIIICHHOCTH. KpyroBopot kucnopoaa B npupoze. O30H — aJuToTPOITHAS MOTU(PHUKALINS KHCIOPOa.

TenoBoit 3¢ heKT XUMHUIECKOH peakIuu, TePMOXUMHUYECKHE YPaBHEHUS, 3K30- U 3HIOTEPMHUYECKHE peakiuu. TomimBo:
yrojib U METaH. 3arps3sHEHUE BO3/lyXa, YCHJICHHUE MAPHUKOBOTO 3 deKkTa, paspylieHre 030HOBOTO CIIOSI.

Bomopon — smemeHT U mpocToe BemecTBO. HaxoskmeHume Bomopona B mpupoze, (GU3MUECKHe W XHUMHUYECKHE CBOWCTBA,
MIPUMEHEHHE, CTI0COOBI MoTydeHust. KUCIOTH U comH.

MossipHBIil 006EM ra3oB. PacuéTsl Mo XUMHUYECKUM YPaBHCHUSIM.

®duzuueckue CcBoiicTBa BOAbl. Bonma kak pactBoputenb. PactBopbl. HacklllleHHble U HEHACBILIEHHBIE PaCTBOPHL
PactBopumocTh BeriecTB B Boge. MaccoBas J0jsl BEIlECTBa B pacTBOpe. XUMHUYECKHe CBOMCTBa BoAbl. OcHoBaHus. Poib
pacTBOPOB B MPUPOJIE U B KU3HU desoBeka. KpyroBopot Boabl B npupoze. 3arpsizsHeHne NpupoaHbIX Boa. OXxpaHa U OYHCTKA
NPUPOJHBIX BOJ,.

Krnaccudpukanus Heopranmdeckux coeauHeHnid. Oxcuapl. Kmaccmukanus OKcHOOB: cosxeoOpasyromue (OCHOBHEIC,
KHCIIOTHBIE, aM(OTepHbIe) U Heconeobpasytomue. Homenknarypa okcnaoB. dusndeckue ¥ XUMUYIECKHE CBONHCTBA OKCHIOB.
[Tony4yenue okcuaoB.

OcnoBanns. Kiaccudukarms ocHOBaHUIT: MENOYHN U HEPACTBOPUMEIE OCHOBaHU. HoMeHkaTypa ocHOBaHui. Dm3mdeckue
Y XMMHYECKHE CBOMCTBAa OCHOBaHMM. [loyueHrne ocHOBaHUH.

Kucnotel. Knaccudukanus kucinot. Homenknatypa kuciot. @uzndeckre 1 XUMUYECKHE CBOMCTBA KUCIIOT. P akTHBHOCTH
metauioB H. H. bekerosa. [lonydyenne kucnort.

Conu. Homenknarypa coineii. @u3znyeckue 1 XuMu4eckue cBoiicta coseil. [Tonyuenue cosneit.

I'enernueckas cBA3b MEXY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit 3Kcnepumenm:

KayeCTBEHHOE ONpeAeNICHHE COJEpXaHUs KHCIOpOoJa B BO3JyXe, IOJyueHHe, COOMpaHue, pacro3HaBaHUE U U3yueHHE
CBOWCTB KHCIIOpOJa, HAOMIOJCHNE B3aMMOJCHCTBHUS BEIIECTB C KHCIOPOIOM M YCIOBUS BO3HHUKHOBEHHS M HPEKPALICHUS
ropenus (moxkapa), O3HaKOMJIEHHE ¢ 00pa3llaMy OKCHJIOB M OMUCAHHUE MX CBOMCTB, MOJy4eHHE, COOMpaHue, paclio3HaBaHUe U
W3yYeHUE CBOWCTB Boaopoja (ropeHue), B3aumojeiictBue Bomopoma ¢ okcuiaoM Memu (1) (BO3MOXKHO HCIONB30BaHUE
BHJICOMATEPUANIOB), HAOIIOACHNE 00pa3llOB BEIIECTB KOJUYECTBOM 1 MOJIb, UCCieIoOBaHNE OCOOCHHOCTEH pacTBOPEHHS
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BEILIECTB C Pa3IMYHONH PacTBOPUMOCTHIO, MNPUTOTOBJIEHHE PACTBOPOB C OMNpeAENEHHON MaccoBOil Jojeil pacTBOPEHHOIO
BEIECTBA, B3aMMOJICHCTBUE BOJBI C MeTaIaMHM (HATpUEM W KajbleM) (BO3MOXXHO HCIIOJIB30BAHHE BUICOMATCPHAIIOB),
HCCIIeIOBaHUE 00pa3I0B HEOPraHMYECKHX BEIIECTB PAa3IMYHBIX KJIAcCOB, HAOIOACHHME M3MEHEHHS OKPACKH MHAWKATOPOB B
pacTBopax KHCJIOT M IMIENOYeH, u3ydeHue B3aumojehcTusi okcuma meau (1) ¢ pacTBOpoM CepHOM KHUCIOTBI, KHCIOT C
MeTaJUlaMH, PEaKknuii HeHTpajn3aluy, MOJTyuYeHHe HEePACTBOPHMBIX OCHOBAHWI, BBITECHEHHE OIHOTO MeETalla APYTUM H3
pacTBopa COJIH, pelIeHHIe SKCIePUMEHTATBHEIX 3a1a4 110 TeMe «BakHenme Ki1acchl HEOPTraHNIEeCKUX COeITUHEHUI.

INepuoauyeckuii 3akon u Ilepuonnueckas: cucrema xummudeckux 3j1ementToB /[. U. MengeneeBa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCINTEIHHO-BOCCTAHOBUTEIbHbIE PeaKIUH

[lepBrie TOMBITKH KIACCU(PHUKANN XUMHYECKHX 3JI€MEHTOB. lIoHSATHE O rpymmax CXOTHBIX 3JIEMEHTOB (IIEIOYHBIC H
[IETIOYHO3EMENbHBIE METAJUIBI, TaJOreHBI, HHEPTHBIE Ta3bl). DJIEMEHTHL, KOTOpBIE 00pa3yloT aM(OTepHBIE OKCHABI M
TUIPOKCHIIBL.

[Mepuonnueckuii 3akoH. [lepmommueckas cucrema xumudeckux anemeHtoB [[. 1. MenneneeBa. Koporkonepuoanas u
JunHHOTIeproaHas (opmel [leproamueckoid cucteMbl xuMmMHYeckux dsiemeHntoB [I. M. MenneneeBa. Ilepuonsl W TpyIIbL
Du3NUECKUil CMBICI TOPSIIKOBOTO HOMEPa, HOMEPOB MepHO/ia U IPYIIIIbI AJIEeMEHTA.

Crpoenune aromoB. CoctaB aTOMHBIX sjep. M3otonbl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX 000JI0YEeK aTOMOB MepBbIxX 20
xumMudeckux aneMeHToB Ilepuommueckoii cucremsr [I. M. MenpeneeBa. XapakTeprucTHKa XUMHUYECKOTO 3JIEMEHTA IO €ro
nosoxxenuto B [lepuonnueckoii cucreme JI. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJIMUECKUX U HEMETAJUIMYECKHX CBOMCTB IO
rpyIIaM | epuoiaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproanyueckoll CUCTEMbI XUMHUECKUX DJIEMEHTOB JJIs1 Pa3BUTHS HAYKU U TPAKTUKU.
. . MenpaeneeB — y4€HBIN U TPaKJaHUH.

Xumudeckas cBs3b. KoBaneHTHast (MOJSpHas M HEMOJSpHAsi) CBA3b. DIEKTPOOTPHUIATEIIbHOCTh XUMHUYECKUX DJIEMEHTOB.
HonHnas cBs3b.

Crenenp oxuciieHus. OKUCIMTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. lIpolecchl OKHUCIEHHsT W BOCCTaHOBJICHHS.
OKHUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

u3yueHue oO0pa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aUMOJIEHCTBHE THMAPOKCHIA IIMHKA C PAacTBOPAMH KHUCIOT U
mIesoveH, MpoBeIEHHE OIBITOB, MILTIOCTPUPYIOMINX IIPAMEPHI OKICIHTEIFHO-BOCCTAHOBUTENFHBIX PEAKIHiA (TOPEHUE, PEaKIIUH
Pa3IoXKEeHHS, COSTMHCHUS).

Mesicnpeomemnuie céazu

Peanuzanust MeXIpeIMETHBIX CBA3CH MPH U3yUYEeHUH XUMHUH B § KJlacce OCYIIECTBISETCS Yepe3 MCIOIb30BaHUE KaK OOIuX
€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, Tak " HOHHTHﬁ, ABJIAKONIUXCSA CUCTECMHBIMU [JId OTACIBHBIX MNPEAMETOB CCTCCTBECHHO-
HAYYHOTO ITHKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HaydyHBIA (DakT, TUIOTe3a, TEOpHWs, 3aKOH, aHajW3, CHHTE3, Kiaccu(uKaius,
MePUOJMIHOCTD, HAOIIOACHNE, SKCIIEPUMEHT, MOJCIHPOBaHIE, I3MEPECHUE, MO, SIBIICHHC.

Om3uka: Marepus, aroM, OJIEKTPOH, TPOTOH, HEUTPOH, HWOH, HYKIHI, H30TOIBI, PaTHOAKTHBHOCTb, MOJEKYJIa,
AIIEKTPUIECKUH 3apsl, BEIIECTBO, TENO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MUECKUE BEIMYMHBL, €IIHUIIBI
H3MEPEeHHS, KOCMOC, TUTaHETHI, 3BE3/Tb1, COMHIIE.

Buonorus: porocunTes, ApIxanue, ornochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpPaNbI, TOPHBIE TIOPO/IbI, MOJIE3HBIE UCKOMIAEMbIE, TOTLTUBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMuUYecKkas peakuus

ITepuoanueckuii 3akoH. Ilepmonmmyeckas cucrema xumudeckux sinemeHToB JI. U. MennaeneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKHX JIEMEHTOB MEPBBIX TPEX MEPHOAOB, Kalusl, KAJIbLUI U UX COEIUHEHH B
COOTBETCTBHH C MOJIOKEHUEM 3JIeMeHTOB B [lepronnueckoii cucremMe U CTPOEHHUEM HX aTOMOB.

Crtpoenue BeliecTBa: BUABI XUMHUECKON CBA3HU. THIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBAa OT
TUTIA KPUCTAIUTMUECKON PEIIETKY U BUJIa XUMUYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKJIATYpa HEOPraHUIESCKUX BEIIECTB. XHUMUYECKUE CBOWCTBA BEIICCTB, OTHOCSIINXCS K PA3THIHBIM
KJlacCaM HEOPraHnu4CeCKux CO@HHHCHHﬁ, TEHECTUYCCKasA CBA3b HCOPTaHNICCKUX BEILIECTB.

Krnaccugukanys XuMHIeCKUX peakIfi Mo pa3IMYHBIM MpHU3HaKaM (TI0 YHCITY M COCTaBY YUACTBYIOIINX B PEaKIMU BEIIECTB,
mo TerioBoMy 3((heKTy, M0 HU3MECHEHHIO CTEICHEeH OKHCICHHS XHMHYECKHX JJIEMCHTOB, MO OOpPAaTUMOCTH, IO YYACTHIO
KaTajau3aropa). DK30- U SHIOTEPMUYECKHE PEaKLIMU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsaTHE 0 CKOpOCTH XMMHUYECKOH peakiun. [loHarine 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX peakiwsix. [lonsaTue o
TOMOTEHHBIX U reTeporeHHbIX peakiusx. [lonsatue o katanuze. [lonarue o xumMuyeckoM paBHOBecUH. PaKkTOphbl, BIUAIOIINE Ha
CKOPOCTbh XMMHYECKOW PEAKLIUU U MOJI0KEHHE XUMUYECKOTO pAaBHOBECHSI.

OKHUCITUTENEHO-BOCCTAHOBUTEIFHBIC PEAKIH, JJICKTPOHHBIA 0ajaHC OKHCIHTENHFHO-BOCCTAHOBUTEIBHOW —PEaKIIHH.
CocTrapneHne ypaBHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C UCTIONBb30BaHUEM METO/Ia AIEKTPOHHOro OajaHca.

Teopust 3EKTPOIMTUUECKON TUCCOUUAMH. DIEKTPOIUTH U HEANIEKTPOIUThl. KaTnoHbl, aHMOHBI. MeXaHU3M AUCCOLUAIUH
BEIIECTB C Pa3IMYHBIMU BHIAMU XUMIUYECKOH cBsi3u. CreneHp nuccormanyy. CHIbHBIC U CIA0bIe DICKTPOIHTHL

Peakinn nonHOTO 0OMEHA. Y CIOBHS MPOTEKAHUS PEakuii HOHHOTO 0OMEHa, TOJIHBIE U COKpAIIEHHBIE HOHHBIC YPaBHEHHS
peakuuii. CBOHCTBa KHCIOT, OCHOBaHMH M COJieH B CBeTe€ TNPEACTABICHUH 00 3JIEKTPOTUTHUECKOM TUCCOLUALHH.
KauecTtBennble peakuun Ha HOoHbL. [ToHATHE O TUAPOIN3E CONEH.

Xumuyeckuii IKCnepUMeHm:



O3HAKOMJICHHE C MOJIETSIMH KPHCTALUTMYECKHX PEHIETOK HEOpPraHMYeCKHUX BELIECTB — METAJUIOB M HeMeTayuloB (rpadura u
ayMasa), CIOKHBIX BEIIECTB (XJIOPHIA HATPHS), UCCIECIOBAHHIE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIUU OT BO3ICUCTBUS
Pa3NIUYHBIX (HaKTOPOB, UCCICIOBAHHUE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIIECCA TUCCOIMAINH KHCIOT, IEI0UeH 1
coneil (BO3MOXKHO MCHOJb30BaHME BUAEO MATEpUANIOB), MPOBEJCHUE OIBITOB, WILITIOCTPUPYIOIIUX MPU3HAKU HPOTEKAHMUS
peaxiuii HoHHOTO 0OMeHa (00pa3oBaHKE OCa/iKa, BBIACICHHE ra3a, 00pa3oBaHUE BOJBI), ONBITOB, HIUTFOCTPUPYIOIIUX PHUMEPHI
OKHCIIHTEIEHO-BOCCTAHOBUTEIBHBIX PEAKLHil (TOpEeHHe, PeaKIui pa3IoKeHIs, COSANHEHMS), pacIIO3HABaHNE HEOPTaHMIECKUX
BEIIECTB C IOMOILbI0 KAUECTBEHHBIX PEaKIUii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 33a4.

Hemeranubl 1 UX coeTHHEHHS

OO0mras xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIE CTENEeHH OkucieHus. CTpoeHne u
(u3HYecKre CBOWMCTBA MPOCTHIX BEIISCTB — TaJIOTEHOB. XWMHUYCCKHE CBOMCTBA Ha NpuUMepe Xjopa (B3aMMOJICHCTBHE C
MeTajulaMM, HeMeTallJIaMu, Ienodamu). Xnoposoaopos. CoisiHas KUCI0Ta, XUMHUECKHE CBOICTBA, MONyUYeHUE, IPUMEHEHUE.
JelicTBre XJ10pa U XJIOPOBOAOPOa HA OPraHU3M YeloBeKa. BaxkHeIe XIopuabl U UX HaXOXAEHHE B IIPUPOJE.

OO0mas xapaktepucThka 3ieMeHToB VIA-rpynmsl. OcoOSHHOCTH CTPOCHHS aTOMOB, XapaKTepHBbIC CTEIICHH OKHCIICHHS.
Crpoenue u pu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIIOPOJA M CePhl. AJUIOTPOITHBIE MOJU(UKAMHI KHCIOPO/A U CEpBL
Xumuueckue cBoifctBa ceprl. CepoBOJOPOA, CTpOEHHUE, (U3MYecKHe U XUMUYeCKue CBoHCTBa. OKCHUIBI Cepbl Kak
MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3MYEecCKne M XMMUYECKHe CBOiicTBa (0OImmMe Kak MpeacTaBHTEIS
KJIacca KHCIIOT | crienuduyeckue). XUMHYECKHe PeakiiH, Jexallie B OCHOBE MPOMBIIIEHHOTO CIOC00a MOTyYeHUs] CEpHOH
kucnoThl. [Ipumenenue cepHoit kucnotsl. Cosn CepHOIl KMCIOTHI, KaueCTBEHHAs peaklus Ha cyab(ar-uoH. HaxoxaeHue cepsl
u eé coequHEHWH B Tpupone. XMMHUYECKOe 3arps3HEHHE OKPYKAIOmeH cpelbl COSAMHEHHSMH Cephbl (KHUCIOTHBIC TOXKIIH,
3arpsi3HCHHE BO3IyXa M BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAICHHS.

OO6mias xapakTepUCTUKA 31eMEHTOB VA-Tpymnnbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHbBIC CTENECHU OKHUCIICHMS.
A30T, pacnpocTpaHeHHe B MpHpone, (HU3MUecKue W XHUMHUYECKUE CBOWMCTBa. KpyroBopoT a3ora B mpupoae. AMMHAK, €ro
¢u3NUecKre U XUMHIECKUE CBOMCTBA, MOTyUeHHE U npuMeHeHne. Coll aMMOHUS, UX (U3MYECKHe ¥ XMMUYECKHUE CBOWMCTBA,
npuMeHeHue. KauecTBeHHass peakuus Ha HOHBI aMMOHMS. A30THas KHCIOTa, €€ MoyydeHue, (U3UUecKHe UM XMMHUYECKHUE
cBOMcTBa (OOIIME KaK IPENCTaBUTENs KiIacca KHUCIOT W cnennudeckue). Mcnoiap3oBaHre HUTPATOB M COJEH aMMOHUS B
KadecTBE MHHEPANbHBIX yZOoOpeHmil. XWMHUYECKOe 3arps3HCHHE OKPYKAIOMIeW cpelpl COSAMHEHHSMH a30Ta (KUCIOTHEIC
JOXH, 3arps3HEHHE BO3AyXa, NMOuUBBI M BOAoEMOB). dDocdop, amnoTpomHble Moaudukanuu ¢ocopa, ¢uzndeckue u
xumuueckue cpoiictBa. Okcun docdopa (V) u dochopras kucmora, GU3HYECKHE W XHUMHUYESCKHE CBONCTBA, TOIYYCHHE.
Hcnonn3oBanue GochaToB B KaueCTBe MUHEPATBHBIX YIAOOPESHUH.

OO6mias xapakTepucTHKa 31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTE€PHBIE CTETEHH OKUCIICHHMS.
Yrnepoa, amoTponHeie MOAM(HKAIINK, PACIPOCTpaHEHHE B MPUPOJC, (U3MUECKHME W XUMHYECKHE CBOWCTBA. AJCOPOIHAL.
KpyroBopor yrmepoma B mpupone. OKCHABI yriaepona, WX (H3MUSCKHE W XUMHICCKAE CBOWCTBA, NCHCTBHE HAa IKHUBEHIC
OpraHMU3Mbl, MOJYYCHHE W MPUMEHEHHE. JKOJOrMYecKue mpoliembl, cBsizaHHble ¢ okcuaom yriepoga (IV), rumoresa
I7100aFHOTO TOTEIUICHUS] KJIMMaTa, MapHUKOBBINA 3(dekT. YronpHas KucCIoTa U €€ CONMM, MX (U3HMUCCKHE U XMMHYECKHUE
CBOWCTBa, MOJNydeHHWE U TpuMeHeHHe. KauecTBeHHas peakius Ha KapOoHaT-WOHBL lcmonp3oBaHHE KapOOHATOB B OBITY,
MEUIIHE, TPOMBIIUIEHHOCTH M CEIbCKOM XO3SHCTBE.

[lepBoHayangbHBIE MOHATHS 00 OPTaHMUYECKHUX BEIIECTBAX KaK O COCTUHEHHSX yriepoja (MeTaH, 3TaH, STWIEH, alleTHJICH,
STaHOI, TJIUIEPHH, YKCYCHAsI KUCIIOTa). [I[pUpoaHbIe HCTOYHUKHN YTIIEBOJOPOAOB (YTOib, IPUPOTHEII ra3, HEPTh), MPOTYKTHI
ux mepepabotku (OCH3WMH), X POIb B OBITY W MPOMBIIUICHHOCTH. [loHATHE O OMONOTHMYECKH BaKHBIX BEIIECTBAX: JKHpaX,
OenKax, yriieBojjax — M UX POJIM B )KU3HH YeJoBeKa. MaTepuanbHOe eANHCTBO OPTaHUMYECKUX U HEOPTaHUYECKUX COSANHCHHUI.

KpemHuii, ero ¢pusnyeckre 1 XUMUIECKHE CBOICTBA, MoMydeHue U npuMeHenue. CoeJUHEeHNUs KpeMHus B npupoje. Obmme
npexncraBieHus o0 okcuae kpemuus (IV) u kpeMHIeBo# kucnore. CHIMKATHL, X HCIIOIb30BaHHE B OBITY, B IPOMBIIICHHOCTH.
BaxmHeiiimue CTpoUTENbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, LIEMEHT, OeToH, kene300eToH. IIpobiembr Oe3zomacHOro
HCTIONIb30BAHMUS CTPOUTEIBHBIX MAaTEPHUAIIOB B IIOBCETHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:.

U3ydyeHne oOpa3lloB HEOPraHWYEeCKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI, NPOBEAEHHE KAa4YeCTBEHHBIX peakIui Ha
XJIOPUI-MOHBI M HaONIOJCHWE MPU3HAKOB HMX IPOTEKAHHS, OMIBITHI, OTpakaiomue (U3NYeCKue M XMMHYECKHE CBOICTBA
TaJIOTCHOB M HMX COCIWHEHWH (BO3MOXKHO HCIIOJIH30BAHHE BHICOMATEPUANIOB), O3HAKOMJICHHE C 0OpaslamMu XJIOpHAOB
(raJloreHUIOB), O3HAKOMJICHHE C oOpasliaMu cepbl M e€ COeIMMHEHHAMH (BO3MOXHO HCIOJIb30BaHHE BHJICOMATEPHAIIOB),
HaOmoeHne mporecca oOyTrIMBaHMs caxapa MOojA JeHCTBHEM KOHIIEHTPHPOBAHHON CEPHOM KHCIIOTHI, M3YUYeHHE XUMUYECKHX
CBOICTB pa30aBJICHHOW CEPHOM KHUCIIOTHI, MPOBEJCHIE KAUECTBCHHON peakluu Ha cynb(aT-uoH W HAOIOJCHUE MpHU3HaKa e
MIPOTEKaHUs, O3HAKOMJIEHHE C (DPM3MUECKMMH CBOWCTBaMM a30Ta, (ocdopa M MX COEAWHEHHH (BO3MOXKHO HCIIOJIB30BAHNE
BU/IEOMATepHajIoOB), oOpa3naMu a30THBIX M (ochOpHBIX ynoOpeHnil, moiydeHne, coOMpaHHe, PACIO3HABAHWE M HM3YyYEHHE
CBOWCTB aMMHaKa, NPOBEACHHC KAaYCCTBEHHBIX PEaKLUMil Ha HMOH aMMOHHMA U (ocdaT-mOH M H3ydeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHEC KOHIICHTPUPOBAHHOW  A30THOM KHCIOTBI C MeIplo  (BO3SMOXKHO  HCIIOJB30BaHUC
BU/IEOMATEPHAJIOB), H3ydEeHNE MO/IENEll KPUCTAIIMIECKHX PENIETOK alMasa, rpaduta, Qyiepena, 03HaKOMIIEHHE € TIPOIIECCOM
azcopOIy  pacTBOPEHHBIX BEIICCTB AKTUBHUPOBAHHBIM YIIEM M YCTPOHCTBOM NPOTHBOTa3a, IOJy4eHHE, COOHpaHHE,
pacro3HaBaHHe W HU3Y4YEHHE CBOICTB YITIEKHCIIOTO Ta3a, IPOBEJCHNEC KAUeCTBCHHBIX Peakiuii Ha KapOOHAT M CHJIMKAT-HOHBI U
M3y4eHHe TPHU3HAKOB WX IPOTEKaHHs, O3HAKOMIJIEHHE C MpPOAYKIHEH CHJIMKATHOM NPOMBIIUICHHOCTH, pEIIeHHe
SKCIEPUMEHTAIBHBIX 33a7a4 10 TeMe «BakHeHe HeMeTaIbl M UX COSIUHEHUSD.

MeTanabl 1 MX COeTUHEHUS

OO0mras xapakTepHCTUKA XUMHUYECKHX 3JIEMEHTOB — METAJIOB HA OCHOBAaHMM WX NOJIOKeHHs B [lepmonmmdeckoii cucreme
XxuMudeckux 3neMeHToB [l. 1. Menaeneesa u crpoeHust atoMoB. CTpoeHHe MeTa/uloB. MeTainueckasi CBs3b U MeTaJlIM4YecKast
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KPUCTAJUIMYECKass PEemI€TKa. OJIEKTPOXUMHYCCKHHA pPsifl HamnpspKeHUH MeTauioB. Du3MYeckMe W XMMHUYECKHE CBONCTBA
MetaimioB. OOmue crnocoObl MOMy4YeHHsT MeTauioB. [IoHSATHE O KOPPO3WHM METaliOB, OCHOBHBIE CIIOCOOBI 3aIUTBI UX OT
koppo3uu. CIuiaBbl (CTallb, 9yT'yH, TIOPATIOMUHUIN, OpOH3a) M MX IPUMEHEHHUE B OBITY M TPOMBIIIUICHHOCTH.

[[{emounpie MeTamnsl: onoxkenue B [lepuogudeckoii cucreme xumuueckux anementoB J[. Y. MenneneeBa, ctpoenune mx
aTOMOB, HaXOXKJIeHHE B Mpupojie. Pu3ndeckre 1 XUMUIECKHE CBOMCTBA (Ha IpuMepe HATpus U Kaynsi). OKCUIBI U THAPOKCHIIBI
HaTpus 1 Kanus. [IpuMeHenne nen0uHbIX METAJIOB U UX COeIMHEHHH.

[I{emouyHO3eMeENBHBIE METAIIIIBI MATHUNA M KaJIBLIIMIA: TOJI0keHHE B [leproanueckoii cucreMe XUMUYECKHuX 3ieMeHToB /1. .
MeHnzeneeBa, CTpOGHHE HMX aTOMOB, HAaXOXJAeHUE B mpupone. Pusnueckne U XUMHUECKHUE CBONCTBA MAarHus M KaJlbIUsl.
Baxneiimme coemuHeHHs KaTbIUs (OKCHI, TUAPOKCH, COJH). JKECTKOCTH BOABI M CTIOCOOBI €€ YCTpaHeHMsI.

Amomunmii: monoxkenne B I[lepuoamueckoit cucreme xummueckux siemeHToB . M. MeHngeneeBa, cTpoeHHe atoma,
HaxoXIeHue B mpupoje. Ousnveckne U XUMHUECKHUE CBONCTBA alfOMHHHA. AMQOTEpHBIC CBOWCTBA OKCHUIA U TUIPOKCHIA
AJTIOMMHHUSL.

XKenezo: monoxenne B Ilepmogmdeckodt cucreme xmmudeckux dnemeHToB [[. M. MenneneeBa, cTpoeHne aroma,
HaxoXxIeHue B npupojae. Ouznueckue M XUMHUECKUE CBOMCTBA skene3a. OKCupl, THAPOKCHABI B conn kenes3a (1) m xenesa
(1), ux cocras, CBOICTBA U MOTyUYEHUE.

Xumuueckuii IKCnEPpUMEHM .

O3HAKOMJICHHE C O0pa3laMd METAJIOB U CIUIABOB, WX (PU3MYCCKMMHU CBONCTBAMH, WU3YyYCHHE PE3yIbTATOB KOPPO3UU
METaJIJIOB (BO3MOKHO HCIOJIb30BaHUE BUIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOCHCTBUS OKCHIA KANIBIUS U HATPHS C BOJIOM
(BOBMOXXKHO HCITOJIb30BaHWE BHUIEOMATEPHATIOB), HCCIIECJOBAaHHE CBOMCTB KECTKOM BOMABI, Tpollecca TOPSHHUS Kelie3a B
KHCIIopoJie (BO3MOXKHO HCIOIb30BAHHE BUICOMATEPHAIIOB), IPU3HAKOB IIPOTCKAHHUS KAYECTBCHHBIX PEeaKIMi Ha HOHBI: MarHus,
Kanblys, amoMuaus, ruaka, skenesa (1) u skenesa (111), mequ (I1), HaGmogeHne W omucaHWe MPOIECCOB OKPAIIHBAHUS
IJJAMEHH HOHAMH HATpHs, Kajus W KalbIus (BO3MOXKHO WCIIOJI30BaHUE BHICOMATEPUANIOB), HCCIIEIOBaHHE aM(pOTEPHBIX
CBOMCTB TMJIPOKCHIA aTFOMHUHHS U THAPOKCHUIA ITUHKA, PEIICHHE SKCIIEPUMEHTATBHBIX 3a/1a4 110 TeMe «BakHeHIe MeTalibl |
HUX COCIUHCHUS.

Xumus U OKpy:KaoLmas cpena

BemecTBa 1 MaTepHualibl B MOBCETHEBHOM JKU3HU YeNloBeKa. besonacHoe HCIoib30BaHNEe BEIIECTB U XUMUYECKUX PEaKIUil B
obITy. [IepBast moMoIs MPU XUMHUYECKUX 03KOTaX U OTPABIICHUSIX.

XUMHUYECKOe 3arpsA3HEeHUE OKpYXarolield cpeasl (MpeaenbHas AOMyCTUMas KOHLEHTpalus BemecTs, nainee — [1JK). Ponb
XUMHHU B PEHICHUH SKOJIOTHUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pas3oB MaTepUalioB (CTEKIIO, CIUIABbI METAJUIOB, TOJIMMEPHBIC MATEPHATIBI).

Mesicnpeomemnuie ceazu

Peanuzanust MeXpeIMETHBIX CBA3EH MPH U3yYECHUH XUMHUH B 9 Kjlacce OCYIIECTBISIETCS Yepe3 HCIONb30BaHNe KaK 00IInX
€CTECTBEHHO-HAYYHBIX TIOHATHH, TaK M TOHSATHH, SBISIONIMXCS CHCTEMHBIMH JUIS OTACIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IHKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE MOHSATHS: HAy4HBIM (PaKkT, TUMOTE3a, 3aKOH, TEOpHS, aHANU3, CHHTE3, Kiaccupukamms,
MEPHOANYHOCTh, HAOIIOJICHHE, SKCIICPUMEHT, MOJICIIMPOBAaHUE, H3MEPEHHE, MOCHb, SBJICHUE, IapHUKOBBIA 3 (deKT,
TEXHOJIOTHS, MAaTCPHAIBI.

®usnka: wmaTtepus, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJA, HW30TOMNbI, PaTUOAKTUBHOCTb, MOJIEKYIA,
AJNIEKTPUYCCKUN 3apsjl, TPOBOJHUKH, MOJYIMPOBOJIHUKH, TUIICKTPHKH, (OTOJIEMEHT, BEMIECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHHE BEIECTBA, ra3, pPacTBOP, PACTBOPUMOCTh, KPUCTAIMUSCKAs PemETKA, CIUIaBhl, (PU3NICCKUE BEITUUHUHBI, CHHHIIbI
H3MEPEeHHS, KOCMUYECKOe MPOCTPAHCTBO, TUTaHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, Apixanue, ouocgepa, 3KocUcTEMa, MUHEPAIBHBIC YAOOPEHHUS, MUKPOAJIEMEHTHI, MaKpPO3JIEMEHTHI,
MATaTENIbHBIC BEIICCTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPO/IBI, MTOJIE3HBIE UCKOTTAEMbIC, TOTUIMBO, BOJIHBIC PECYPCHI.

IMMJIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUA ITPOT'PAMMBI 110 XUMHWHU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE Pe3yabTaThl OCBOCHHWS MPOTPaMMbl OCHOBHOTO OOIIEro OOpa30BaHHS JOCTUTAIOTCS B XOJ¢ OOYYEHHS XUMHH B
eIWHCTBE y4eOHON M BOCTIIHTATENFHON NESTENBHOCTH B COOTBETCTBHH C TPAAUIMOHHBIMH POCCHHCKHUMH COIIMOKYJIBTYPHBIMH H
IIYXOBHO-HpaBCTBeHHbIMI/I HOCHHOCTAMU, HpI/IHHTLIMI/I B O6H_ICCTBC HpaBI/IHaMI/I 158 HOpMaMI/I IIOBCACHUA U CHOCO6CTBy}OT HpOHeCC&M
CaMOIIO3HAHMSI, CAMOPA3BUTHS U COITHATU3AIIUH 00YJaOIIUXCS.

JIMYHOCTHBIE PE3YNBTAThl OTPAXKAIOT TOTOBHOCTh OOYYANOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX
OpHMEHTALIUN U paCUIMPEHHE OIbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) MaTPpUOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACJIEOUIO, TOHUMaHUs 3HAYCHUS
XUMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIINECTBAa, CIIOCOOHOCTH BIAJIETh JOCTOBEpHOW HWH(OpMAIUEH O TepeaoBbIX
JIOCTH)KEHUSAX ¥ OTKPBITHUSAX MUPOBOM M OTEYECTBEHHOW XMMMHU, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOWCTBE MUpPA H
o01ecTBa;

2)Tpa’kIaAHCKOr0 BOCIIUTAHMSA:

MPEACTABICHNS O COLMAJIBHBIX HOPMAaxX M TMPABWJIAX MEXJIMYHOCTHBIX OTHOIICHHH B KOJJIEKTHBE, KOMMYHHUKATHBHOU
KOMIIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOU, Y1eOHOUCCIIEI0BATENbCKOM, TBOPYECKON U IPYTUX BUJAX NEATEIbHOCTH, TOTOBHOCTH
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K pa3HOOOpa3HOW COBMECTHOW AEATEIBHOCTU MPU BBIMOJHEHUHM YYCOHBIX, [MO3HABATEIBHBIX 3a/1a4, BBHIMOJHCHUN XUMHYECKUX
9KCIEPHMEHTOB, CO3/IaHUN YYCOHBIX IIPOEKTOB, CTPEMIICHHS K B3aMMOMOHMMAHHUIO U B3aMMOIIOMOIIHN B IPOIEcCe STON yueOHOH
JeSITeIFHOCTH, TOTOBHOCTH OIICHHBATH CBOE MTOBEJCHHE M ITOCTYNKHM CBOMX TOBApPUINEH C MO3WIMHM HPABCTBEHHBIX M IPABOBBIX
HOPM C y4ETOM OCO3HAHUS ITOCIIECTBHI TIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSIL:

MHPOBO33PEHYECKHE MPEICTABICHNS O BEIECTBE U XUMHUYECKOH PeaKkIny, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKd W COCTABIIIOIINE OCHOBY [UIS IIOHMMAaHHSA CYIOIHOCTH HAYYHOW KAapTHHBI MHpPaA, MIPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PasBUTHA IPHPOABI, B3aHMOCBS3SX YeIOBEKa C IPHPOAHON Cpeloi, O pONM XUMHU B TO3HAaHUHM 3THX
3aKOHOMEPHOCTEN;

MO3HABATECIBHbIC MOTHBBI, HANPABICHHBIE HA TIIONyYCHHWE HOBBIX 3HAHMI 10 XUMHH, HEOOXOAMMBIE IS OOBSCHEHUS
HaOJIFOTaeMbIX MPOIECCOB M SIBICHUIA, ITO3HABATEIHHOM, HHOOPMALMOHHON W YUTATEIHCKOH KYIBTYpPHL, B TOM UHCIIC HABBHIKOB
CaMOCTOSITENBHOM paboOThl ¢ Y4eOHBIMH TEKCTaMH, CIPAaBOYHOHM JIMTEpaTypoi, MOCTYIHBIMH TEXHHYECKHMMH CPEACTBAMH
UH(POPMAITHOHHBIX TEXHOJIOTHH;

WHTEpeC K OOYYCHHIO M TIO3HAHMIO, JIIOOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K CamM0o0OOpa30BaHHWIO, MPOSKTHOW H
WCCIIENI0BATENBCKOM AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH U YPOBHS OOYUSHHS B AabHEHIIEM;

4) popMHPOBAHHSA KYJIbTYPbI 310POBb:

OCO3HAHWE IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHWS K CBOEMY 3IO0POBBIO, YCTAaHOBKHM Ha 3JOPOBBIA 00pa3 >XKU3HH,
OCO3HaHME TOCIEICTBUA M HENPHATHE BPEIHBIX NPHUBBIYEK (YIOTpeOIeHHs aJKOToJs, HAPKOTHUKOB, KYypeHHs), HEOOXOAUMOCTH
COOJTFOICHNS TIPaBWIT OE30MTACHOCTH MPH OOpAIIEHUH ¢ XHMMUYECKHMH BEIIECTBAMH B OBITY H PEalIbHON KH3HH;

5) TPy10BOr0 BOCIIUTAHMS

MHTEpeC K NPaKTUYECKOMY H3y4eHHI0 mpodeccHil U Tpylda pas3iM4HOr0 poja, YBaXKEHHE K TPYLy M pe3yibTaTaM TPYIOBOW
JeSITeIFHOCTH, B TOM YHCJIEe HA OCHOBE NMPUMEHEHHS IPEeIMETHBIX 3HAHHH [0 XHMHH, OCO3HAHHBIM BHIOOp WHIWUBHIyaTbHON
TPaeKTOPHH MPOIOIDKEHHS 00pa30BaHUs ¢ yIETOM JIMIHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XHMMHUH, OOIIECTBECHHBIX HHTEPECOB U
NOTpeOHOCTEH, yCIenTHOW MPoecCHOHAIBHON JIESITEIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTD aJallTHPOBATHCS B
npodeccHoHaTBHOH cpene;

6)3K0JIOrM4eCKOr0 BOCIIMTAHUSA

9KOJIOTHYECKH L1eJIecO00pa3HOe OTHOUICHHE K ITPUPO/Ie KaK HCTOYHHKY )KU3HHU Ha 3eMile, OCHOBE €€ CYIIeCTBOBaHU, IOHNMaHHe
IIEHHOCTH 3JI0POBOTO U 0e301acHOT0 00pa3a )KM3HH, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (DPU3NYECKOMY M TICHXHUECKOMY
3JI0pPOBBIO, OCO3HAHHE LIEHHOCTH COONIOACHHS MPaBHI OE30IIaCHOTO MOBENICHUS TIPH PaboTe C BEIIECTBAMH, a TAKKE B CUTYaIHAX,
YIPOXKAIOIMINX 3I0POBBIO U KHM3HU JFOJIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHHA, MOMyYaeMble HpPH H3YyUCHWH XUMHH, U1 PEHOICHUS 3amad, CBSI3aHHBIX C OKPYKalomiei
MPUPOIHON CPeNoH, IUTA TOBBIICHUS YPOBHS SKOJIOTHYECKOH KyIBTYpHI, OCO3HAHHS TI00aIBHOTO XapakTepa KOJIOTHIECKUX
HpO6JIeM u HyTeﬁ UX peHICHHA MOCPEACTBOM METOJ0OB XMMHUH, IKOJOTMYCCKOI0 MbIINIJICHUA, YMCHUSA PYKOBOACTBOBATHCA UM B
MO3HABaTEJbHOW, KOMMYHHUKATUBHOW U COLMAIBHON MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDI

B cocraBe METANpPECAMCTHBIX PE3YJIbTATOB BBLIACIAIOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/ISI MUPOBO33PCHUSA o6meHaquLIe IIOHATHUA
(3aKoH, Teopws, IPUHIIUI, TUIIOTE3a, (PaKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPHIE HCIOIb3YIOTCS B €CTECTBEHHO-
HAYYHBIX YUeOHBIX MpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHWH M3 3THUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O LIEIOCTHOM
Hay4YHOW KapTHHE MHpa, ¥ YHUBEpCAIbHBIC yueOHbIe eiicTBUS (II03HABAaTEIbHBIC, KOMMYHUKATHBHbIE, PETYISTHBHBIC), KOTOPHIC
obecrieunBaroT (POPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIFHOMY TUTAHUPOBAHHUIO U OCYIIECTBICHUIO YIeOHOU A TEIHLHOCTH.

IMo3naBaTebHbIe YHHBEPCAJIbHbIE YYeOHBIE AeiicCTBUSA

Ba3oBble JJornueckue 1eHCTBUA:

YMEHHA HCIIOJIb30BaTh HpI/IéMbI JIOTUYCCKOTO MBIIIJICHHUA TPU OCBOCHUUN 3HAHUM: PacCKpbIBaTb CMBICIT XUMHUYCCKUX ITOHSATHI
(BBLIEATh WX XapaKTepHBIC MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C APYTHMMH IOHSATHSIMH), HCIOJIB30BATh IOHSITHS LIS
O0O0BSICHEHHSI OTHETBHBIX (PAKTOB W SIBICHHMA, BHIOMPATH OCHOBAHUS M KPUTEPHU IUIA KIACCU(PHUKANUN XUMHUYCCKUX BEIISCTB U
XHUMHYCCKHUX pearcum‘zi, YCTaHaBJIMBATh IMPUYIUHHO-CIICACTBCHHBIC CB3U MCKIAY 06’LCKT3MI/I HU3Yy4YCHHA, CTPOUTH JIOTUYECKHUC
paccyxaeHusl (HHIYKTHBHEIC, IEAYKTHBHBIC, IT0 aHAJIOTHH ), 1EJIaTh BBIBOIBI U 3aKITIOUCHIIS;

YMEHHUE TPUMEHATH B MPOIECCe MO3HAHUS TMOHATHUS (TPEIMETHBIC W METAIPEIMETHBIC), CHMBOIHYECCKUE (3HAKOBBIC) MOCIIH,
HCIOJIB3YCMBIC B XUMUHU, HpeO6paSOBBIBaTI) IMUPOKO NPUMEHAEMBIC B XUMHUU MOJCJIbHBIC MPCIACTAaBJICHUA — XUMHYCSCKHHM 3HAK
(cuMBOJ 37€MEHTA), XMMUYECKast popMysIa U ypaBHEHHE XUMUYECKOW Peakiy — IPH peIICHUH yIeOHO-TT03HABATENFHBIX 3a/ad, C
Y9ETOM 3THUX MOJENBHBIX MPEACTABICHUN BBISABIATE W XapaKTEPU30BATh CYIIECCTBCHHBIC NPU3HAKH H3y4acMBIX OOBEKTOB —
XUMHYCECKHUX BCEHICCTB H XHUMHWYCCKUX peaKHHﬁ, BBISBJIATH O6].[II/IC 3aKOHOMCPHOCTH, TPUYNHHO-CICACTBECHHBIC CBsA3HU U
MPOTUBOPEYMS B U3YYAEMBIX IPOLIECCAX U SABJIICHUAX.

Ba3oBble ucciienoBate/ibcKHe eiCTBUS:

YMEHHUE HCIOJIb30BATh IMOCTABJICHHBIC BONPOCHI B Ka4Y€CTBE HWHCTPYMCHTA IIO3HAHUA, a TaKKE€ B Ka4€CTBC OCHOBBI JIA
(hopMHPOBaHHS TUTIOTE3HI II0 POBEPKE MPABMIIEHOCTH BBICKA3bIBAEMBIX CYXKIICHHIA;

nprOOPETeHNE OMBITA 10 TUIAHWPOBAHUIO, OPTaHU3ALUH H MPOBEICHHUI0 YUCHHYSCKUX JKCIICPUMEHTOB, YMEHHE HAONIOIATh 32
XOZOM TIpOlLlecca, CaAMOCTOATENBHO MPOTHO3HMPOBATH €r0 PE3yNbTaT, (OpMyIUpOBaTh O0OOIIEHHS W BBIBOABI IO PE3yNIbTaTaM
MIPOBEAEHHOTO OIBITA, UCCIIEOBAHNSA, COCTABIATH OTYET O MPOAEIaHHON pabore.

Pa6ora c undopmaumeii:

yYMEHHE BEIONpPaTh, aHAJM3UPOBATh U MHTEPIPETHPOBATH MHPOPMAIIHIO PA3TIHMYHBIX BUAOB U (POPM IIPEACTABICHHS, IIOTyIaeMyTO
U3 Pa3HBIX HCTOYHUKOB (HAYYHO-IIOMYJSpHAs JIMTEpaTypa XUMHUYECKOTO COJNIEPIKAHUS, CIIPABOYHBIC ITOCOOWsS, PpECypChI
UnTepHera), KpUTHIESCKU OICHUBATH MPOTUBOPEUUBYIO M HETOCTOBEPHYIO HH(POPMAIIHIO;
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YMEHHE TPHUMEHSTh pPa3IUYHBle METOAbl M 3alpoChl MpPU IOMCKE M OTOOpe HMH(POPMAIMM M COOTBETCTBYIOIIMX JAHHBIX,
HEOOXOJMMBIX ISl BBIIOJHEHHUS yYEOHBIX WM ITO3HABATENBHBIX 3a/ad OMPENSIEHHOTO THIIA, MPHOOPETEHHE ONbITa B 00JIACTU
HCTIONB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIICHHIE KYJIBTYPOil aKTHBHOTO HCIIONB30BAHUS PA3IHIHBIX
TIOMCKOBBIX CHCTEM, CaMOCTOSITENFHO BBIOMPATh ONTHMAJbHYIO (OpMYy TIpejcTaBlieHHs WH(OPMAalMd W WILIIOCTPHPOBATH
peraeMble 3a1a41 HECJIOKHBIMH CXEMaMH, JHarpaMMaMH, ApYTuMH (opmamu rpaduKi ¥ MX KOMOWHANSMI,

YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBATh B IpoIlecce y4eOHOW M MCCIIeOBATENbCKON JESTENFHOCTH MH(POPMALUIO O BIUSHUU
MPOMBIIUIEHHOCTH, CENECKOTO XO3SIHCTBA U TPAHCIIOPTA HAa COCTOSHHE OKPY>KAIOIIei IPUPOIHON Cpe/IbL.

KommyHukaTuBHBIE YHHBEpCAJIbHbIE yueOHbIe AeiicTBUSI:

YMEHHS 3aJlaBaTh BOIPOCHI (B XO0J¢ AwWaiora W (WIM) ITUCKYCCHHU) IO CYIIECTBY OOCYXIaeMol TeMbl, (HOpMyIupoBaTh CBOU
MPEIIOKESHUSI OTHOCUTEITFHO BEITOTHEHNUS MTPEITIOKESHHOHN 3a/1a4H;

YMEHHS TPENCTABIIATh IMOJTyYeHHBIE Pe3yJIbTaThl IT03HABATENbHOM NESTeNbHOCTH B YCTHBIX M IMHCBMEHHBIX TEKCTaX; IeiaTh
MPE3eHTAlNI0 PEe3YJIbTATOB BBIMOIHEHNS XUMHYECKOTO SKCIepuMeHTa (J1abopaTopHOTO OmbITa, JIabopaTopHOH paboTHl 1O
HCCIICIOBAaHUIO CBOWCTB BEIECTB, YUSOHOTO MPOCKTA);

YMeHHs y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM I03HABATENBHOM M MCCIIEOBATENBCKOM JesTeIbHOCTH TIPH
pelIeHny BO3HUKAIOIINX MPOOJIeM Ha OCHOBE y4éTa 00IINX HHTEPECOB M COTNIACOBAHUS MO3UIHI (00CyKaeH!s, 0OMEH MHEHUSIMH,
«MO3TOBBIE IITYPMBD», KOOPAWHAIINS COBMECTHBIX AEHCTBHH, OTIpeeIeHIe KPUTEPHEB 10 OIIEHKE KauyecTBA BBITIOIIHEHHOW PabOTHI
u ipyrue).

PeryasiTuBHbIe yHUBepCAJIbHbIE YUeOHbIE 1eHCTBUS:

YMEHHE CaMOCTOSITENIbHO ONpPEAeNSITh LENH JeSITeIbHOCTH, IUIAHUPOBAaTb, OCYIIECTBIATH, KOHTPOJIHMPOBAaTH M IpH
HEOOXOIMMOCTH KOPPEKTUPOBaTh CBOIO AEATENBHOCTb, BHIOMpaTh HamOoiee 3((GEKTUBHBIE CIOCOOBI pEIleHUS Y4YeOHBIX M
MO3HABATEBHBIX 33/1a4, CAMOCTOSATEIBHO COCTABIIATD MM KOPPEKTUPOBATh MPEIUIOKESHHBIA alTOPUTM JEHCTBUI P BHIIIOJTHEHUH
3aJaHnil ¢ y9€TOM MONyYeHHsS HOBBIX 3HAHHHA 00 HM3ydaeMbBIX OOBEKTaX — BEIIeCTBAaX U PEaKIisIX, OICHUBATH COOTBETCTBHE
MOJYYEHHOTO pEe3yNbTaTa 3asBICHHON ILENH, YMEHHE HWCIIONB30BaTh W aHAIM3UPOBATH KOHTEKCTHI, IpeliaraeMble B YCIOBHU
3alaHUM.

HNPEIMETHBIE PE3YJIBTATHI
B cocTtaBe mpeaMETHBIX pe3yibTaTOB IO OCBOSHHIO 00s3aTENFHOTO COJEPXKAaHWs, YCTAHOBJICHHOTO NaHHOH (emepanbHOM
pabodyeii TporpaMMol, BBIIEISIOT: OCBOSHHBIE OOYYAIONUMUCS HAy4YHBIE 3HAHWSA, YMEHHS M CHOCOOBI JeiCTBHH,
cnermduyuecKkue IS TpeaIMeTHOH o0macTh «XWMHS», BUIBl JEATEIHHOCTH IO TONYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAUH, PE0OPa30BAHUIO U MPUMEHEHHIO B PA3THYHBIX YUYEOHBIX U HOBBIX CUTYAIIHsIX.

IIpenmeTHBIE pe3yabTATHI HA 5230BOM YPOBHE K KOHIY 00yueHus B 8 Kjacce:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHIATHUN: aTOM, MOJIEKYJIa, XMMUYECKHH 3I€MEHT, POCTOE BELIECTBO,
CJIO’KHOE BEIIECTBO, CMECh (OHOPOAHAS M HEOJHOPO/IHAs ), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsl M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MAacCOBas JIOJSl XUMUYECKOTO 3JIEMEHTa B COSAMHEHNH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb, IIEKTPOOTPHIIATEILHOCTD, CTENICHb OKHCIICHUS, XHMUYECKasi peaKiys, Kiaccu(pukaus
peaxiuii: peakiiuu COeAMHEHUS, PEaKIlui pa3IokKeHHs, PEaKIMK 3aMEIIeHN, peaklIni OOMeHa, 9K30- U SHAOTEePMUIECKHE
peakuu, TerioBoi A (EKT peakuH, SAPo aTOMa, AIEKTPOHHEIHN IO aTOMa, aTOMHAsi OpOUTaNb, PaIuyC aToMa,
XUMUYECKas CBA3b, MOJISIPHAS U HETIOJISIPHASI KOBAJICHTHAS CBA3b, HIOHHAS CBSA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBast
JIOJIS BetlecTBa (MIPOIIEHTHASI KOHIICHTPAIIHSI) B PACTBOPE;
® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX HOHATUNA U IPUMEHSTh 3TH MOHSATHUS IIPU OMMCAHUU BEUIECTB U UX
HIpEBPALLCHMUI;
® ICII0JIL30BATh XUMHUUECKYIO CHMBOIIUKY JIJIsl COCTaBIICHHST (POPMYJI BEIIECTB ¥ YPABHEHUH XMMUYECKHUX PEaKIInii;
® OTIPE/IEIISATH BaJICHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX, CTETIEHh OKUCIICHHS DJIEMEHTOB B OWHAPHBIX
COCJIMHEHHUSIX,, TPUHAIEKHOCTD BEIIECTB K ONPEIeNIEHHOMY KJlacCy COeJIMHEHHH 10 (opMyIiaM, BH]] XUMUYECKOH CBS3H
(xoBasleHTHAsI ¥ IOHHAs) B HEOPTAaHWYECKUX COSTUHECHNSX;
e packpsiBaTh cMbIch Ilepuoanueckoro 3akona . 1. MenneneeBa: JeMOHCTPUPOBATh IOHUMAHUE IEPUOANYECKON
3aBHCHMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT UX MMOJ0kKeHNA B [leproaudeckoii cuctemMe, 3aKOHOB COXPaHEHUST MacChl
BEIIECTB, TOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yUEHUs, 3aKOHa ABOrajpo;
® ONMCBIBATH U XapaKTepru3oBaTh TabauuHyto ¢popmy lleproandeckoil cucTeMbl XUMUYIECKUX 3JIEMEHTOB: pa3inyaTh
MOHATHS «TJ1aBHAs noArpymnna (A-rpynma)» u «mobdouyHas noarpynna (b-rpynma)», Maneie u 60JbIINE TIEPHOIBI, COOTHOCUTD
0003HaYeHHs, KOTOpbIe UMEIOTCs B Tabnuie «lleproanueckas cucreMa XuMudeckux 3aemMeHToB J[. Y. Mennaeneesay ¢
YHCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB | 3apsif s/pa, O0IIee YHCIIO0 AIEKTPOHOB
U pacrpeieieHue uX 1o 3JIEKTPOHHBIM CII0sM);
 KJaccuUIMPOBATh XMMUYECKUE SIIEMEHTHI, HEOPIraHUYECKUE BELIECTBA, XHMUUECKHE PEaKry (110 YHUCITY U COCTaBY
YUYacTBYIOIIMX B PEAKIMH BELICCTB, 110 TETI0BOMY 3 (deKTy);
® XapaKTepH30BaTh (OMUCHIBATh) OOIINE XMMUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKAasl OTMCAHNE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUYECKUX PEaKIIUii;
® [IPOrHO3HPOBATH CBOWCTBA BELECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa, BO3MOKHOCTH ITPOTEKAaHUS
XUMHUYECKUX MPEBPALIEHUH B PA3INYHBIX YCIOBUSX;
® BEIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JOJII0 XUMUYECKOT0 3JIEMEHTA I10
(hopMyIe coennHEHMs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMUYECKOW PEAKIINM;



® IPUMEHATH OCHOBHBIE ONEPALUH MBICTHTEILHON I TEILHOCTH — aHAIM3 U CHHTE3, CPaBHEHHUE, 0000IIeHHE,
cHCTEeMaTU3alHIo, KIacCU(PUKALUIO, BEISIBICHUE TPHYNHHO-CIIEACTBEHHBIX CBSI3€H — JUIs M3Y4YEHUS CBOMCTB BEIIECTB U
XMMUYECKUX PEeaKLni, ECTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOIOACHUE, U3MEPEHHE, MOICIMPOBAHHE, SKCIICPUMEHT
(peanbHBII U MBICIICHHBIH);
 CJIeZIOBATh [IPAaBUIIaM II0JIb30BAHUS XUMHUYECKON MOCYA0H 1 1aO0paTOPHBIM 000PYAOBAaHHUEM, a TAKXKE IIPaBHIIaM
o0pallleHus ¢ BEIECTBAMHU B COOTBETCTBUM C MHCTPYKLMSAMH I10 BBIIIOJIHEHUIO J1Ta00PAaTOPHBIX XUMHUECKUX OIBITOB IO
MOJTyYeHHUIO ¥ COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOAOPOIa U KUCIOPOa), IPUTOTOBIEHHIO PACTBOPOB C OMPENeIEHHON
MaccOBOM /10JIeii pacTBOPEHHOTO BEIIECTBA, TNIAHUPOBATH U IPOBOAUTH XUMHUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHHIO
PacTBOPOB MIENIOYEH M KUCIOT C TIOMOIIBI0 MHANKATOPOB (JakMyc, GeHONPTaNECHH, METHIIOPAHX U APYTHE).

I[IpenmeTHBbIe pe3yabTaThI HAa 0230BOM YPOBHE K KOHIY 00y4eHHs B 9 Kiacce:
® PACKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MTOHATHI: XMMUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, HOH, KATHOH, aHUOH,
MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCTD, DJIEKTPOOTPULATEIEHOCTh, CTETIEHh OKUCICHUS, XUMHYECKas
peaxius, XuMu4yecKas CBsI3b, TEIUIOBOHN 3((EKT peaKkiru, MOk, MOJISIPHBIA 00BEM, PACTBOP, HIIEKTPOJIUTHI, HEANEKTPOIUTHL,
UIEKTPOJINTHYECKAs AUCCOLMALINS, PEaKM HOHHOTO 00MEHa, KaTaIu3aTop, XMMUYEeCKOe paBHOBecHe, 00paTUMBbIe U
HEoOpaTHMBbIE PEAKLIUH, OKUCIUTELHO-BOCCTAHOBUTEILHBIC PEaKI[IH, OKUCINTEIh, BOCCTAHOBUTENb, OKHCICHUE U
BOCCTaHOBJIEHHUE, AIJIOTPOMHSI, aM(pOTEPHOCTh, XUMUYECKasi CBsI3b (KOBaJICHTHAs, HOHHAS, METaJLTNUECKasl),
KpHUCTaTIMYecKast peéTka, KOppo3us METAIOB, CIUIABbI, CKOPOCTh XUMUYECKOHN PeaKkury, PeeabHO JOIMyCTUMAs
koHueHtpauus 111K Beniectna;
® WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX ITOHATUH U IPUMEHATH 3TH MOHATHSI IPU OIMCAHUY BELIECTB U UX
MpEBPAILCHHUI;
® UICII0JIB30BaTh XUMHUECKYIO CHMBOJIUKY ISl COCTaBJICHUS ()OPMYJI BEILIECTB ¥ YPABHEHUH XMMUYIECKHUX PEaKLuil;
® OIIPENIEIIATh BaJICHTHOCTD U CTEIICHb OKUCIICHUS] XUMUYECKHX JIEMEHTOB B COSAMHEHHSX Pa3InYHOrO COCTaBa,
MPHUHAAJTIEKHOCTH BEIIECTB K ONpPeAeIEHHOMY KJIacCy COSMHEHHM o popMyiaM, B XUMUYECKOH CBA3M (KOBaJIEHTHAS,
WOHHAs, METAJNTNIECKas) B HEOPTraHUYEeCKUX COSAMHEHHUSX, 3aps]l HOHA TI0 XUMHUUECKOU PopMyIie, XapakTep cpe/ibl B
BOJIHBIX PacTBOpax HEOPraHMUECKUX COSANHEHUH, TUT KPUCTAUTMYECKOH PeETKH KOHKPETHOTO BEIIECTRA,
e packpsiBaTh cMmbich Ilepuoanueckoro 3akona . 1. MeHnneneeBa u 1€MOHCTPUPOBATH €r0 MOHUMAHUE: OMKCHIBATh U
XapakTepu30BaTh TabamuHyto Gopmy [lepronuueckoll cucTeMbl XUMHYECKHUX IEMEHTOB: Pa3iInvaTh MOHSITHUS «TIaBHAS
noarpynna (A-rpynmna)» u «nobounas noarpymmna (b-rpymnmna)y», Mansie 1 60JbIIMe TEPUOBI, COOTHOCHTh 0003HAUCHHS,
KOTOPBIE IMEIOTCS B TIEPHOANYECKOM TabJIHIIe, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUSI aTOMOB XMMUYECKUX dJIEMEHTOB
(coctaB u 3apsiz siapa, o0lLee YUCIIO0 3JIEKTPOHOB U PACIPEICICHUE UX MO AIIEKTPOHHBIM CIIOSIM), OOBSICHATE 00LIHe
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB M UX COCAMHEHHH B MpeiesiaX MaJIbIX IEPUOI0B U IIIaBHBIX MOATPYII C
Y4ETOM CTPOCHHS UX aTOMOB;
e KJaccuUIUPOBATh XMMUYECKUE IEMEHThI, HEOPIraHWYECKUE BELIECTBA, XUMUYECKUE PEaKHH (110 YUCIY U COCTaBy
YYacCTBYIOIIMX B PEAKIIMH BEILECTB, M0 TEINIOBOMY 3P (EKTY, 10 N3MEHEHHUIO CTETIEHEH OKMCICHUS! XUMUYECKHUX JJIEMEHTOB);
® XapaKTepH30BaTh (OMUCHIBATE) 00IIKE U crielurIeckne XUMHYECKHE CBOHCTBA MIPOCTHIX U CIIOKHBIX BEIIECTB,
MOJITBEPIK/Iasl OTIMCaHKE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHIA;
® COCTaBIISITh yPaBHEHUS IEKTPOIUTHUECKON TUCCOLMAIINY KUCIIOT, IIeJI0YeH U COJIeH, TIOIHbIE U COKPALIEHHBIC YPAaBHEHHUS
peakiuii HFOHHOTO 0OMeHa, YpaBHEHHS Peakinii, MOTBEPKIAIOIINX CYIIIECTBOBAHIE TEHETHUECKON CBS3H MEXKIY
BEIIECTBAMHU Pa3MYHBIX KJIACCOB;
® PAaCKpPBIBATh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMH IIOCPEACTBOM COCTABIIEHHS IEKTPOHHOr0 OanaHca
3TUX PEaKLUii;
® IPOTHO3MPOBATH CBOWCTBA BEILIECTB B 3aBUCMOCTHU OT UX CTPOSHHS, BO3MOKHOCTH MPOTEKAHUSI XMMUYECKUX
MPEeBpaIeHUH B Pa3INYHBIX YCIOBHSIX;
® BLIYKCIISITh OTHOCHTENHLHYIO MOJICKYJISIPHYIO U MOJIIPHYEO MacChl BEIECTB, MACCOBYIO JIOJIO XUMHYECKOTO dJIEMEHTa TI0
(dhopMyIie coeTMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOUTH PACUETHI 110 YPABHEHUIO XUMHIECKOM PEaKIIny;
® cOOJIIO/IATh MpaBwJiIa MOJIH30BAHKS XUMHUECKON TTOCYI0H 1 TaO0paTOPHBIM 000PYIOBaHKEM, a TAKXKe MpaBHiia 00paIieHus
C BENIECTBAMH B COOTBETCTBUH C MHCTPYKITUSIMH TI0 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OIIBITOB I10 MOIYYCHHUIO U
coOHMpaHnIo Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOTO ras3a);
® IPOBOJIMTH PEAKIIHH, TIOITBEPKIAOIIIE KAaUeCTBEHHBI COCTaB Pa3InYHbIX BEIISCTB: PACIIO3HABATH ONBITHBIM ITyTEM
XJIOpHU]I-, OPOMUJI-, HOJTUJI-, KapOOHAT-, pocdaT-, CHITHKAT-, CYIb(aT-, THAPOKCH/I-HOHBI, KATHOHBI aAMMOHUS X HOHBI
W3yUYEHHBIX METAJJIOB, IPUCYTCTBYIOINIHE B BOJHBIX PACTBOPAX HEOPTaHHUECKUX BEIECTB;
® IPUMEHATH OCHOBHBIE ONEPALMHI MBICIUTEIILHON IS TEILHOCTH — aHAIM3 U CUHTE3, CPaBHEHHUE, 0000IIeHHE,
CHCTEMAaTU3alHIO, BEIABIICHNE IPUYUHHO-CIICICTBEHHBIX CBS3€H — ISl N3yUSHHsI CBOWCTB BEIIECTB M XMMHUYECKUX PEAKIIUM,
€CTECTBEHHO-Hay4HbIE METO/IbI IIO3HAHUA — HAOIIOJCHNE, U3MEPEHUE, MOJEITUPOBAHUE, SKCIIEPUMEHT (peasIbHBIN U
MBICIICHHBIN ).



TEMATUYECKOE IIJIAHUPOBAHUE
Pagouasi mporpamma no y4e6HomMy npenMety «XuMusi» pazpadoraHa ¢ yuéTrom padodeii mporpaMMbl BOCIUTAHUS,

4YTO OTPA’KEHO B JIMYHOCTHBIX IJIAHMPYEMBIX Pe3y/bTaTax U ofecneyuBaeT peaju3alui0 HHBAPDUAHTHBIX MOJYJIei
(MM) nporpamMmbl «YpouHasi AesiTeJIbHOCTH», «BHelKoJbHbIE MepONPUATH»,«OCHOBHbIE IIKOJbHbIE JeJa» U

«COIII/I&.]II)HOC MapTHEPCTBO».

8 KJIACC
Ne | HaumeHOBaHuUE pa3/eiaoB U TEM KonuuecTBo 4acoB | DICKTPOHHBIS
n/ | mporpamMmbl Beero |KP [P E)%If)g)fo(;BaLTIZJ)mHHe IIporpamMma BOCTIUTaHHS
n
pecypchl
Paznea 1.I1lepBoHayajibHble XUMHYECKUE MOHATHS M «YpouHast 1eSITeIbHOCTBY.
1. | Xumus — BaxkHas o0nacthb 5 2 Bubnuoreka [[OK | YCTAHOBICHHE JOBCPUTCIbLHRIX
1 | ecrecTBO3HAHUS U MPAKTHUECKOMN https://m.edsoo.ru/ OTHOIICHUH MEMLY yqHTCICM
JIESITEIIbHOCTH YeJIOBEeKa 7f41837c " ero YHCHHICAMHL,
CIIOCOOCTBYIOIUX
1. | BemecTBa 1 XUMHUECKHE PEAKIH 15 1 bubmmoreka LIOK | nosptusromy — Bocmpusituio
2 https://m.eds00.ru/ | yuammmucs Ttpebopanmii  u
7f41837¢c npocso yuuTens,
I/ITOFO o pa3IlCJIy 20 HpPIBJ'Ie‘IeHI/II? HUX BHHUMAaHHA K
oOCyxmaeMOll  Ha  ypOKe
Pa3nen 2.Bakueiimue npeacraBuTe/ I HEOPraHMUYECKUX BellECTB na(opMarmn
2. | Bozayx. Kucnopon. ITousitie 06 6 Bu6morexa [JOK | dopmuposanue
1 | okcmmax https://m.eds00.ru/7 | °TBETCTBCHHOTO OTHOIICHUA K
f41837C YUYCHUIO, TOTOBHOCTH u
— CHOCOOHOCTH O0YJaroIuXxcs K
2. | Bonopon.llonstre o Kuciorax u 8 1 bubnuoreka IIOK CaMOPAa3BHUTHIO "
2 | comax https://m.eds00.ru/7 | camooGpasoBanmio Ha OCHOBE
f41837c MOTHBAI[MK K OOYYEHHIO K
2. | Bona. Pacteopsl. [lonsTue 06 5 1 1 Bubnuoreka [JOK | MO3HAHMIO
3 | ocHOBaHHAX https://m.edso0.ru/7 (bopmuposanme N
KOMMYHUKATUBHOU
M KOMIICTCHTHOCTH B O6HICHI/II/I u
2. | OcHoBHBIE KJacchl Heopranndeckux | 11 1 1 Bbutbnuoreka LIOK | corpynauuectse co
4 | coenuHEHHH https://m.edso0.ru/7 | cBepcTHHKaMu
f41837¢c ¢dopmupoBanue OCHOB
K THUYCCKOU KVYJIBTYPbI
Hroro mo pasaeiy 30 202:§eTCTe;yI(<))meﬁ FEEP
Pasnen 3.1lepuoguyeckuii 3axoH u [lepnoauyeckasi cucreMa XUMHYECKHUX COBPEMEHHOMY YPOBHIO
jeMenToB /I. U. Menneneesa. CTpoeHne aToMOB. XMMHYECKAs CBA3b. SKOIIOTHIECKOr0 MBIILICHHSA
OKHCIANTEIHHO-BOCCTAHOBUTEIbHbIE PEAKIINU HCIIOJIE30BAHNE
3. | llepuoamdaeckuii 3aK0H U 7 Bu6nmoreka IJOK iggﬁﬁfjﬁgﬁ:;:o fepKanus
1 | [epuoauueckas cuctema https://m.edsoo.ru/7 y4eGHOTO TIPEIMeTa Tepes
XUMHUYECKUX 3meMenToB /1. U. f41837c JIEMOHCTPALIMIO IETAM
MenneneeBa. CTpoeHue aToMa [PUMEPOB OTBETCTBEHHOTIO,
3. | Xumuueckas cBs3p. OKucIATEILHO- | 8 1 bubmmoreka [JOK | TP@KAAHCKOTO MOBCACHHA
2 | BOCCTaHOBUTENBHBIE PEAKIIUH https://m.edsoo.ru/7 | IM «OcHoBHbIe WkoIbHbIE
f41837c o y
YyacTtue BO BCEpOCCUNCKUX
HUroro no pazneny 15 bubmmotexa LIOK | akumsx, mocesméHHBIX
https://m.eds00.ru/7 | 3HaYMMBIM COOBITHAM B
f41837c Poccun, mupe
PeszepBHOE Bpems 3 1 bubmuoreka [{OK
https://m.edsoo.ru/
7f41837¢
OBIIEE KOJIMYECTBO HACOB 10 68 5 5
IIPOI'PAMME
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9 KJIACC

Ne | HammeHoBaHMe pa3eiioB U TEM KomdecTBo yacoB DIEKTPOHHBIE
n/ | TporpamMMsr uppoBbie
poTp Beero | KP 1P (wp ) [porpamMma BOCIIATAHUSI
1 o0Opa3oBaTeIbHbIC
pecypceh
Pa3nen 1.BemiecTBo M XMMHYecKHe peaKIMu

1.1 [ToBTOpenwue u yroyoienne 5 1 bubmmorexa [IOK
3HAHWUI OCHOBHBIX Pa3/e/ioB https://m.edsoo.ru/ [AM «Ypounas
Kypca 8 kiacca 71413636 AeATCALHOCTE.

1.2 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bubnunoreka [IOK YcTanoenme .

o . JOBEPUTECIIBHBIX OTHOIIEHUN
XUMHAYECKHX PEaKIIHii https://m.edsoo.ru/
7412636 MEXIy y4YUTeIeM H €ro
— YUYC€HUKaMU,

1.3 DNeKTponuTUICCKas 8 1 bubanoreka [OK | cnocobersyrommx
Jucconuanus. X UMUYEeCKHE https://m.edso0.ru/ | HO3UTUBHOMY BOCHPHSTHIO
pEeaKIfK B pacTBOpax 7f41a636 Y4alUMKCs TPeOOBAHHHA U

poce0 UTENS,
I/ITOFO 1o pa3ﬂeﬂy 17 HgI/IBHe‘IeHI/IIO ux BI?I/:MaHI/ISI
Pasznen 2.HemeTasJibl 4 UX COeTUHEHUS K o0cyxmaeMoil Ha ypoke

2.1 OO0wast xapaKTepUCTHKA 4 bubmmoreka [TOK g}é(b;i M?;Z:He

XUMHYECKuX dreMeHToB VIIA- https://m.edsoo.ru/ PMHP
7f41a636 OTBETCTBCHHOI'O OTHOLICHHUA
prHHbI' FaIIOFeHBI — K YYCHUIO, TOTOBHOCTH U

2.2 OO0m1ast XapaKTepUCTHKA 6 bubnunoreka IHOK | cnoco6roctn obydaromuxcs
XUMHUYECKUX d7eMEHTOB VIA- https://m.edsoo.ru/ | x CaMOpa3BUTHIO u
rpymnibl. Cepa u e€ CoeIMHEHHS 7412636 €camMo06pa3oBaHHIO Ha

OCHOBE MOTHBAIlUN K
2.3 OO0miast xapaKTepUCTHKA 7 Bubmiorexa LIOK | oByderio n nosnario
XUMHUYECKUX DJIIEMEHTOB VA-
https://m.edsoo.ru/ | dopmuposanue
rpynnst. A30T, pocdop u ux 7413636 KOMMYHHKaTHBHON
COCIMHCHUSA o KOMITETEHTHOCTH B OOIIIEHUHN
2.4 OO61mas xapakTepucTHKa 8 1 n - COTpynHHHECTBE €O
bubnmnoTtek K
XHMHYECKHX AJIeMeHTOB [V A- 6H, oreka O CBEPCTHHKAMH
ToyIIBL YIIepO 1 KbeMHHi 1 https://m.eds00.ru/ | dopmuposanue OCHOB
|97 . p P 7f41a636 OKOJIOTUYECKOH  KYJIBTYpBI
MX COCMMHCHIUA COOTBETCTBYIOILLEH
Uroro mo pazneny 25 COBPEMEHHOMY YPOBHIO
Pa3zgen 3.MeTa/liibl H HX COeHHEHHUSI IKOJIOTHHECKOTO MBIIITCHIA
HCII0JIb30BaHUC
3.1 | O6mwue cBOiiCTBa METAIIOB 4 bubmmoreka LOK | pocnurarensusix
https://m.eds00.ru/ | gosmosxuocreii COZIEpPKAHUS
7f41a636 y4e0HOro MPEIMETA YEPE3

3.2 BaskHeiiIe MeTauIbl 1 UX 16 1 bubnuoreka LIOK | ACMOHCTPALHIIO ICTAM

COCIMHEHNUS https://m.edso0.ru/ fg :g;:;f}(ﬁze;gz;ﬁzf
7413636 UM «OcHoBHbIE
Wroro no pasaeny 20 HIKOJIBHBIE [1eJ1ay.
Pasnen 4. Xumus U oKpykapomias cpeaa VuacTie Bo BeepoceHiickix

41 BemiectBa u MaTepuabl B XU3HUA 3 bu6nunoreka IJOK AKLUSX, TTOCBSILEHHBIX

yeJIoBeEKa https://m.edso0.ru/7f | 3HaunmeIM cOOBITHAM B
412636 Poccuwn,
Hroro no pazaeny 3
PesepBHoe Bpemst 3 1
OBUIEE KOJIMYECTBO YACOB I10 68 5
IMPOT'PAMME

Brimucka Bepra 29.08.2023r.

JIUpEKTOp IIKOJIBI
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