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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npenactaBieHHbix B OPI'OC OO0, a Takke Ha ocHOBe paboueit
MPOrpaMMbl BOCIIUTAHUS IIKOJBI U C YYETOM KOHUEMIMH MPEenojiaBaHus y4yeOHOro IpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, oO0mel cTpaterud oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s3aTenbHOE PEIMETHOE COoepKaHue, MpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IOCJIEI0BATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroIuXcsi, ONpeaeIseT BO3MOKHOCTH IpeaMeTa JJis
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHUs, a TaKKe TpeOOBaHUM K pe3yabTaTaM 0O0yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BMJIOB Y4e€OHO-ITO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTAaBICHUI O MaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peanu3alliii BO3MOXHOCTEH sl caMopa3BUTHS U (opMHUpOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN rPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM ~ y4eOHOW  JIeATENbHOCTH, OSKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIs1/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (OPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOHIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHss B OOyYEHHH XUMHUHU O0ECIEeUMBAIOTCS CIEUU(UKON Ccoaep KaHUs
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHHs OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI [IEpPBOHAYATIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHMYECKONH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK €€ m3ydeHuro. CopepaHue CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO Pa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpeJCTaBIeHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOMCXOOUT C TMPUBJICUEHUEM 3HAHUM M3 paHee M3YyYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOTo IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOILIEHNH K HAyYHBIM METO/1aM [T03HaHUs IPU U3YYEHUH BEILIECTB U XUMUYECKUX peakLuil, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO PELICHUH, CHOCOOHOW aJanTHpOBaThCA K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYAIOIIUMHUCS OIIbITA
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHII ), IMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE AJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs TyMaHUCTHUECKUX OTHOLIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO61iee yuCio YacoB, OTBEAEHHBIX IS M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).

COAEP) KAHUE OBYUYEHUSA

8 KJIACC

HepBOHa‘{aﬂbele XUMHYECCKHUE ITOHATHUA

[Ipeamer xumuu. Poib XMMUM B >KM3HM 4YelOBEeKa. XUMHUA B cUCTeMe Hayk. Tema u
BemecTBa. Du3nueckne CBONCTBAa BEMIECTB. ATrperarHoe cocTosiHue BemiecTB. [loHsTHE O
MeTOJIaX MO3HaHUs B XUMUU. YucThie BemecTBa U cMmecu. CiocoObl pa3ieieHust cMeceil.



ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHBIE BemecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEINIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 0J11 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUM.

KonuuectBo BemiectBa. Monbs. MonspHas Macca. B3auMocBsI3p KOJIMYECTBA, MAacchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUYECKUX COSAMHECHU.

®u3nueckue M XHMMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKUe ypaBHeHHs. Kiaccupukanms XUMUYECKUX PEaKIHi
(coenuHeHus, pa3I0oKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJOW, mpaBuiiaMud paboThl B jabopaTopuu U mpuéMaMu
oOpaieHust ¢ 1abOpaTOpHBIM O0OpPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHUE (PU3NYCCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HaOMoAeHne (PU3HUeCKUX (IIJIaBICHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHWE W KOHJIEHCALUs BOJIbI) M XUMHUYECKUX (FOPEHUE CBEUH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPHU3HAKOB TMPOTEKAHUS XHMMUYECKHX peakiui (pasjokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Keje3a ¢ pactBopoM conu Mmenu (), usydenwe crnocoOoB
pa3esieHuss CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BBIIAPUBAHHE, JUCTUIUISIINS,
xpomarorpadus, TpOBEIECHHE OYUCTKH TIOBAapEHHOW CONHM, HAONIONEHHE W ONHCaHHE
pe3ylbTaTOB IMPOBEAECHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MoieJIel MOJIEKYII (ITapOCTEPKHEBBIX ).

BaskHelinue npeacTaBuTe I HEOPraHUYeCKMX BelleCTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31€MEHT M IPOCTOE BEILIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUEe CBOWCTBA (pEaKlUy TOPEHUS).
Oxcunpl. [lpumenenne xkucimopoga. CrocoObl TOJMYYEHHs KHUCIOpOJa B JIA0OpPaTOpUU H
MPOMBINUIEHHOCTH. KpyroBopoT kucinoponaa B mpupoge. O30H — alioTporHas MOAH(pUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHWE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKUE peakuuu. TomauBo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO P deKTa, pa3pylieHne 030HOBOT'O CIIOS.

Bomopon — »asmemeHT M mpocroe BemecTtBo. HaxoxkaeHune Bogopoga B IPUPOJIE,
buznyecKkrue 1 XuMUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTsl u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPABHEHUSIM.

®usnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HaceiieHHble u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 10yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOAE M B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHpoOje. 3arps3HeHHe MPUPOAHBIX BoJA. OxpaHa U OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukauss OKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
okcu10B. DU3nyecKkre U XMMHUYECKHUe CBOCTBa OKCHUIOB. [lomydyeHne okCcuaoB.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. duszndeckne M XWMHYECKHE CBOMCTBa OCHOBaHuil. [lomydenue
OCHOBaHUM.

Kucnoter. Knaccuduxanus kucinor. Homenknarypa kucnor. @usndeckre U XUMHUYECKHE
cBoiicTBa KUCHOT. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenxknarypa coneil. duznueckue U XxumMudeckue coictBa coseil. [lomydenue
COJIEH.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHMYECKUX COCTUHEHUMN.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHue COJepKaHUsl KUCIOpOoJa B BO3AYyXe, MOJIyYeHHEe, COOMpaHue,
pacrno3HaBaHME M M3yYEHUE CBOMCTB KHUCIOpOJa, HAONIOJAECHHE B3aUMOJEHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
oOpa3LaMu OKCUJOB M OIIMCAaHUE HMX CBOMCTB, IOJy4y€HHE, COOMpaHUE, DPACIIO3HABAHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IloB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE DPACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJ€H pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAHUE OOpA3LOB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJI0/IEHUE W3MEHEHUS OKPAaCKH MHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOUEH, M3ydyeHHE
B3aumozeiictBus okcuga Meau (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C METalllaMH,
peakuMii HEWTpalau3alud, IOJIyYeHHE HEpPaCTBOPHUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a]a4 110 TeMe «BaxHenmmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucrema xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAIUIbI, TaJIOr€Hbl, UHEPTHBIE Ia3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYeCcKHX diemeHToB J[. .
MenneneeBa. Koporkonepuognas u uHHONepuoaHass ¢opmbl Ilepuognueckoit cucTeMbl
xumuueckux siemeHToB Jl. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIXx szaep. M3orombl. Onextponbl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonnyeckoil CucTeMbl
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB IO IpyNIaM M eproJaMm.

3unauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKH U npakTuku. J[. . Menaenees — y4€HbIl U IpaykJaHUH.

XuMunyeckas CBSI3b. KoBanenrnas (monsipHas u HEMoJIsipHast) CBS3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAas CBA3b.

Crenenp  okucneHus.  OKHMCIUTEIbHO-BOCCTAHOBUTENbHbIE  peakiuu.  [Iporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKMCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

u3yyeHHe OoOpa3loB BEIIECTB METANIOB M HEMETAJIOB, B3aMMOJEHCTBHE THAPOKCH]A
IIMHKa C pacTBOpaMHU KHCJIOT U ILEJI0YeH, MPOBEIEHUE OMNBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUI (TOPEHHE, PEAKIIUHN PA3JIOKEHUS, COETUHEHMS).

Mestcnpeomemmnle ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHWH XMMHH B 8 Kjlacce OCYLIECTBIISETCS
yepe3 UCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TakK U TOHATH,
ABJIAIOIINXCSI CHCTEMHBIMHU U1l OTAEIBHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, TEOpHUs, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJICJINPOBAHUE, U3MEPEHNE, MOJIEIIb, SIBIICHHE.

®usnka: Marepus, aToOM, DOJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIIBbI,
pPaZo0aKTUBHOCTb, MOJIEKYJa, AJIEKTPUYECKUN 3apsl, BELIeCTBO, TelI0, 00BEM, arperaTHoOe
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COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rugpochepa, MHHEpalbl, TOpPHbIE MOPOJbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB XHUMHUYECKUX
9JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, Kallds, KalblUs U WX COCJUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEeHTOB B leproauyeckoit cucteme u CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KjaccaM HEOPTaHWYECKUX COCTUHEHHH, TeHeThdecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil M0 pa3MUYHbIM IpU3HaKaM (M0 YUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, Mo H3MEHCHHIO CTEIeHEH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUYECKHUE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTrie o ckopocTH xuMudeckoi peakuuu. [loHarue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEPOTreHHBIX peaknusax. [lonstue o
karanu3e. llonsarne o XumuueckoM paBHOBecHU. DaKTOphl, BIHUAIONIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TOJIOKEHUE XUMHUYECKOTO PABHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuil C UCIOJIb30BaHUEM METO/Ia IIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIJIEKTPOIUThl. KaTnoHbI,
aHUOHBI. MeXaHu3M [HMCCOLUMALMM BEIIECTB C PAa3JIMYHBIMU BHUJIAMU XHUMUYECKOM CBS3U.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIEKTPOTUTHI.

Peakuuu moHHOro obMeHa. YciaoBHUS MPOTEKaHUS peakluii MOHHOTO OOMEHa, MOJHbBIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMcTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Auccoruaiui. KadecTBeHHbIE peakIMyd Ha HOHBI.
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHX BEIIEeCTB —
METAIJIOB M HeMeTawoB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HATpuUA),
MCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW PEAaKIUU OT BO3JEHUCTBHS Pa3IUYHBIX
(bakToOpoB, UCCIETOBAHKUE SJEKTPOINPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOIUAIIUU
KHUCJIOT, IeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEepUalioB), IPOBEIECHUE
OTIBITOB, WITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PEaKIrii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajaKka, BBIJICTICHHE Ta3za, oOOpa30BaHHWE BOJABI), OMNBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTENbHBIX pPEAKIUN (FOpEHHe, pPeaklMH pPa3jIoKEHUs, COCIUHEHUS),
pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C TOMOIIBI0O KAYECTBEHHBIX PEAKIMH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTANIBHBIX 33/1a4.

HemeTasibl M MX coeTUHEHMSI

OO0mass xapakTepucThuka ramoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHBIC
creneHn okucieHus. CTpoeHrne W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB.
XUMHYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajulaMH, HeMeTaJllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XHMHYECKHE CBOWCTBA, IMOJIyYEHHE,
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npuMeHeHue. [IleicTBre X1opa U XJIOpOBOOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasl
1 MX HaXO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3MyUecKHe CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KuCIOTa, (U3NYECKHEe U XUMHUYECKHE CBOICTBA
(oOme kak IpeNcTaBUTENs Kilacca KUCJIOT M creuuduueckue). XHUMHUYECKUE pPeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMoiydeHHUs cepHOi KucioTel. I[Ipumenenue
cepHOM KucinoTsl. CoM CepHOM KMCIOThI, KaUeCTBEHHAs peaklys Ha cyibdar-uoH. Haxoxnenue
ceppl M €€ COequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMHU cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLECHUS.

OOmas xapakrepuctuka 3yeMeHTOB VA-rpymnmnbel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (QHU3UYECKue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJIyueHue u npuMenenue. Conu aMMOHUS, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTA, €€ IOJIyYEHUE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneuuduyeckue). Mcnoap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPaJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIEeH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne n xummueckue cporictBa. Oxcun docdopa (V) u docdopHast kucnora,
¢u3nueckue M XUMHMYECKHE CBOMCTBa, nosiyuyeHue. Mcnonb3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB |VA-rpynnbel. OcOOEHHOCTH CTPOEHHUsSI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUA. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALIMM, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoiictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYeCKUe U XMMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBHIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKre npoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO MOTEIUIEHHs KJIMMaTa, MapHUKOBBIA 3QQeKkT. YToibHas KUCIOTa U €€
CONM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, MojydeHuWe M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHbIE MOHATHS 00 OpPraHMYECKUX BEIIECTBaX KAaK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HMX INepepadoTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [ToHATHE 0 OHONTOrHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (I1V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTpOUTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, kene300eToH. IIpobimembl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCETHEBHOM )KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHue 00pa3lioB HEOPraHMYECKUX BEIECTB, CBOIMCTB COJISIHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (pU3NUecKue U XUMHUYECKHE CBONCTBA TaJloT€HOB M UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHJIOB),
O3HAaKOMJICHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
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BUJICOMATEpHANiOB), HaOMIOJeHHe Tmporecca OOyrauMBaHUSL — caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAONOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO MCITOJIb30BAaHHME BUICOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpEHHUIA,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYEHHE CBOMCTB aMMHUakKa, IPOBEICHHE
KAueCTBCHHBIX peaknuid Ha HOH aMMOHUsA U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHHUs, B3aHMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BAaHUE BUACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEHIETOK anmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOTa3a, MOJIyyeHue, coOMpanue, pacrio3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HMX TMPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 33Ja4y Mo Teme «BakHelmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M UX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX DOJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB /. 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MeTtaminueckas CBSI3b M METAUIMYECKAs KPUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN ps HanpsbDKeHUH MeTauioB. Pu3MUEecKMe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe CcrocoObl MONMy4YeHHsT MeTa/UIOB. [IOHATHE O KOPPO3WU METaJlIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI X OT KOppo3uu. CIiaBsl (CTallb, YyT'YH, IIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{erounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaxXOXICHUE B Mpupoje. OPu3nueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[[{enouHO3emMenbHBIE METAIBI MarHuid M KajabUui: mnojoxkeHnue B Ilepuogmueckoit
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaxO0XICHUE B
npupoje. Pu3nueckue U XMMUYECKUE CBOICTBA MAarHus M Kaiblus. BakHeilmne coeanHEeHUs
KaJbpIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUe B mpupoze. Ousnyeckue u XMMHUYECKHUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSIL.

Kenezo: mnomoxenue B Ilepronnueckod cucrteMe XUMUYeCKHX a3nemeHTtoB J[. H.
MenneneeBa, CTpO€HHUE aTOMa, HaXxoXJeHue B npupojae. Gusnyeckne U XMMUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeunbl U conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJOH (BO3MOXKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoOIlecca TOPEHHUS XKeile3a B
Kuciopose  (BO3MOXKHO  HCIOJNB30BaHWE  BUICOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllns, aIFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMIOIEHNE U OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMCHH MOHAMHU HATpHS,
KaJIis ¥ KaJIbIHs (BO3MOXKHO HCIIOIB30BaHUE BUICOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THAPOKCHJIA LIMHKA, PEHICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia



BemectBa u marepuansl B MOBCEIHEBHOM KU3HU 4YENIOBEKA. be3omacHOE HCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momols mpu XUMHUYECKHX OXKOTax U
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMmycTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meosricnpeomemmnle ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 UCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHATHIA,
SABJSIOIIMXCS CACTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUsi,  MEePUOJUYHOCTh,  HAONIOIEHUE,  DKCICPHMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOIOTHS, MATEPUAIIbI.

®dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKUI 3apsj, M[POBOJAHHMKH, IOJYIPOBOJHUKH,
TUAJICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TEIO, 0O0BEM, arperaTHoe COCTOSHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢ortocunTes, apixanue, O6uocepa, s3KocucTeMa, MUHEPAIbHBIE YIOOpEHMS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BELIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpaANbl, TOpPHBIE MOPOJIbI, IOJE3HbIC
HCKONIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA IPOI'PAMMBI IO XUMUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE pE3yIbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO 00IIEro 0o0pa3oBaHUA
JIOCTUTAIOTCS B XOZIe 00Y4YEHHUsI XMMUHU B €JUHCTBE YyU4EOHOM M BOCIIUTATENBHOMN 1€ATEIbHOCTH B
COOTBETCTBUU C  TPAJAULIMOHHBIMU  POCCUMCKUMH  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE MpPaBUIAMHU M HOpPMaMM HOBEJICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALMN O0YIarOIUXCS.

JIMYHOCTHBIE PpEe3yNbTaThl OTPaXKal0T T'OTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIEHHOCTHBIX OPHEHTAllMi M pacIIMpeHHE ONbITa ACSITEIbHOCTU Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOLIEHUs K OT€YECTBEHHOMY KYJBbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOM HAyKH B >KM3HU COBPEMEHHOro OOILEeCTBa,
CHOCOOHOCTH BIIaJIETh JOCTOBEPHON MH(OpMaIueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcTBe
MHpa 1 001I1ecTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHNUS] O COLMAIBHBIX HOpPMax M MPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJUIEKTHBE, = KOMMYHHMKAaTUBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
yueOHOMCCIIeI0BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHON JEATENIbHOCTH MPHU BBHIMOJIHEHUH Y4e€OHBIX, TTO3HABATEIbHBIX 33/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B MpOLEcCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUE M TOCTYIIKM CBOMX TOBApHUIIEH C MO3ULUM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHI MOCTYIKOB;



3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33pPEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XMMHUYECKOW  pPEaKLuH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U COCTABIAOLIME OCHOBY IS
NOHMMAHUA  CYHIHOCTH  HAyYHOW  KapTUHBI MHpa, MpeJICTaBiIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPUPOJbI, B3aUMOCBSA3SAX YEJIIOBEKA C MPHUPOJHOM CPENOH, O pOJIH
XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIE MOTHUBBI, HANPABJICHHBICE HA IOJYYEHHE HOBBIX 3HAHUW MO XHMUH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX MPOLIECCOB U SIBICHUN, IO3HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIILHON pabOThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypod, MOCTYMHBIMU TEXHHUUYECKUMU CpPEACTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeCc K OOyYeHHI0 M MO3HAHHIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPAaBJIEHHOCTU U YPOBHS 00y4YEeHHUsS B ajbHEHIIEeM;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKH Ha 3JI0POBBI 00pa3 JKW3HH, OCO3HAHWE TMOCICACTBHA W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOIEHUS alKOrojis, HApKOTHKOB, KYPEHHS), HEOOXOAUMOCTH COOIIOICHUS
npaBwJI 0E30MaCHOCTH TPH OOpalIeHHUH C XMMHYSCKUMHU BEIISCTBAMHU B OBITY W pEaIbHON
JKU3HHU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHUIO MPOQEeCcCHil  TPpyAa pa3iIuyHOro pojia, YBaXKEHHUE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIIBHOCTH, B TOM YHUCJIE Ha OCHOBE IPUMEHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP WHIMBUAYAIbHOW TPACKTOPUU
MPOJO/DKCHHST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NIEeATENbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHUI, TOTOBHOCTh aJIalITUPOBATHCS B IPO(HECCHOHATILHOM Cpelie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU 1ETIECO00pa3HOe OTHOMICHUE K MPUPOIEC KaK MCTOYHUKY KU3HHU Ha 3eMmIle,
OCHOBE €€ CYIIECTBOBAaHMS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30omacHOoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3HMYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE IIEHHOCTH COOJIOICHUS TPaBUI OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBaMHU,
a TaKKe B CUTYyalHsIX, YTPOKAOIINX 3JI0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJydaeMble TMpU HM3YyYECHUU XUMUH, IS pEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XUMHH, SKOJOTHUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOACTBOBATbCS UM B
[03HABATEJIbHON, KOMMYHHUKAaTUBHOM U COLMAJIbLHON IPAKTHUKE.

METANPEAMETHDLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3ylbTaTOB BBIIEISAIOT 3HAUMMbIE 7S (OPMUPOBAHUS
MHPOBO33PEHHUS OOIEHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, THUNOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeAMETaxX | MO3BOJISIOT HA OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJOCTHOW HAy4YHOW KapTHHE MHpa, U YHUBEPCAIbHbIE ydeOHbIC NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOphle 00ecreurnBarOT (POpMUpPOBAHWE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHMBeEPCAJbHbIE YUeOHbIE H1eHCTBHS

ba3zoBble lornyeckue 1eMcTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUSI TPU OCBOCHUW 3HAHWM:
pacKpbIBaTh CMBICII XUMHUYECKHX MOHATHM (BBIACNATH HMX XapaKTepHbIE MPU3HAKH,
YCTaHABIWBATh B3aWMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIB30BATh MOHATUS JJIs1 OOBSICHEHUS
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OTIENbHBIX (DaKTOB W SBJICHHH, BBIOMpAaTb OCHOBAHMS M KPHUTEPUH Ul Kiaccu(UKauu
XMMHYECKHX BELIECTB M XMMUYECKUX PEAKIMH, YCTaHABINBATh IPUUUHHO-CIICACTBEHHBIE CBA3H
MEXIy 00BEKTaMH U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
10 QHAJIOTUH ), A€1aTh BBIBOJBI U 3aKIIIOYEHHUS;

yYMEHHUE MPHUMEHATh B MPOLECCEe MO3HAHUS MOHATHS (IPEIMETHBIE U METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBbIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IpeoOpa3oBbIBATH MIMPOKO
OpUMEHSeMbIEe B XUMHH MOJEIbHBIC MPEICTABICHHUS — XMMUYECKUNA 3HAK (CHMMBOJI DJIEMEHTA),
XUMHYecKass (GopMylna M YypaBHEHHUE XHMHYECKOM peakuud — IpU pEleHUH Yy4eOHO-
MO3HABATENBHBIX 33734, C Y4YETOM OTHUX MOJCIBHBIX TMPEACTABICHUN BBIBIATE U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XUMHUYECKHX DPEaKUUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CICACTBEHHBIC CBS3U U
IPOTUBOPEUMS B U3Y4aeMBbIX MPOLIECCAX U SABJICHUSX.

Ba3oBble nccienoBareibckue 1eiCTBUSA:

YMEHHUE HCHOJb30BATh ITOCTABJIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTa IO3HaHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHM3AlMM M IPOBEACHHUIO YYECHHUUECKHX
9KCHEPUMEHTOB, yMEHHE HA0II01aTh 32 X0/I0M IPOLIEcca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3ynbTar, (HOopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMsL, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh UH(OPMALIMIO PA3IMUHBIX BUI0B
1 GOpM MPEICTABICHHS, IOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble IocoOus, pecypcbl HMHTepHeTa), KpUTHYECKU
OLICHUBATh [IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHUE IPUMEHSTh pa3IMuHble METObl U 3aIPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OIpeNIeNIEHHOr0 TUIa, MPUOOpPETeHHEe OIbITa B 00JACTH HCIOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTHBHOTO MCITOJIB30BAHHS PA3THIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAJbHYIO (HOpPMY MperCTaBIECHUS
MH(pOpMallMl M WIUTIOCTPUPOBATh pEIlaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, JharpaMMaMi,
apyrumu popmamu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHME HCHOJIb30BaTh M aHAJIM3UPOBATh B Ipoliecce YYEOHOH U HCCIeI0BaTEIbCKON
NeSITebHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIOPTa
Ha COCTOSIHME OKPYXaroUle MpupoJHON CpeIbl.

KoMMyHUKaTHBHBbIe YHHBepcalbHble Y4eOHbIe el cCTBHA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (WJIM) JUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEeACTaBIATh OJyYeHHbIE pe3yIbTaThl I03HABATEIbHOM J1€ATEILHOCTH B YCTHBIX
U THCPMEHHBIX TEKCTaX; [eNlaTh TMPE3CHTAIUI0 PEe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOPHOW PAaOOTHI MO HCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSl y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM IO3HABaTEIbHON U
MCCIJIEIOBATEIbCKON NIeATENbHOCTH MPU PEUICHHHM BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa
OOIIMX WHTEPECOB U COTJAcoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JEUCTBUM, ONpeIeseHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITTOJIHEHHOHN paboTHI U JApyTHE).

PeryasiTUBHBbIE yHHBepcaJdbHbIe YUeOHbIE TeiicTBUA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh e AeSITeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBAaTh U MNPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATENBHOCTH, BBIOMpPATH
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HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M I03HABaTEIbHBIX  3a/ad,
CaMOCTOSITEJIBHO COCTABJIATh WM KOPPEKTHPOBATH IPEIIOKEHHBIM AJITOPUTM IEHCTBUHM IIPU
BBIIOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 HM3y4aeMbIX OOBEKTax —
BEUICCTBAX U PEAKIMAX, OLCHUBATh COOTBETCTBUE IOJIyYEHHOI'O Pe3y/bTaTa 3asBJICHHOM LIEiu,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAaraeMbl€ B YCIIOBUHU 3aJJaHUI.
INPEJIMETHBIE PE3YJIBTATDI
B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO O053aTEIBHOTO COACpIKAHMS,
YCTQHOBJICHHOTO JaHHOH (enepanbHOW pabodell MporpaMMoi, BBIIEISIOT: OCBOEHHBIE
0o0y4aromMMHUCsT Hay4YHbIC 3HAaHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
OpeIMETHON 00s1acTH «XUMUS», BUIbl JEATEILHOCTH IO IOJIYYEHHIO HOBOIO 3HAHHUSA, €ro
UHTEPIpETaLNH, IPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YY€OHBIX U HOBBIX CUTYaIUsX.
K kxonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUN: aTOM, MOJEKYJa, XMMHUYECKAN JJIE€MEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJSpHas Macca, KOJUYECTBO BEILECTBA, MOJb, MOJIpHas
Macca, MaccoBasl JI0JII XMMHUYECKOrO 3JIEMEHTAa B COEJUHEHUM, MOJIAPHBIA OOBEM, OKCHU[,
KHCJIOTA4, OCHOBAaHHUE, COJIb, JJIEKTPOOTPHULIATENBHOCTh, CTEINEHb OKHUCICHMS, XUMUYECKas
peakuus, KiaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, peaKlUu pasIoKEHUs, peakluu
3aMeIIeHUs], peakui 0OMeHa, K30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOM 3(PQeKT peakuuu,
AP0 aToMa, 3JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOuTallb, pajinyc aToMa, XMMHUYecKas CBA3b,
NOJIIpHAasl U HEMOJsIpHAs KOBaJEHTHAas CBS3b, MOHHAS CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBasi J10J1s1 BelllecTBa (IPOLIEHTHAs! KOHIIEHTPallKs) B pacTBOPE;
WTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX TOHATUN U MPUMEHSTH ITU MOHATUS IIPU
ONMCAHUU BEUIECTB U UX NIPEBPALLECHU;
UCTIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJIMKY MJISi COCTaBJICHHs (DOpMyN BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIUM;
OIpesieNIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCIIECHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHHSX, HMPUHAAJICKHOCTh BEIIECTB K ONpeAEIEHHOMY Kiaccy
coeuHEeHuH no GopmysamM, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHAsl U MOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;
packpsiBaTh cMmbich [lepuoanueckoro 3akona JI. . MenaeneeBa: AeMOHCTPUPOBATh TOHUMAHUE
NePUOANYECKON 3aBHUCHMOCTH CBOMCTB XHMHUYECKHUX JJIEMEHTOB OT UX TMOJOXKEHHUS B
[Teproanueckoii cucTeMe, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO-
MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHAa ABOTaJipo;
ONHKCBHIBATh U XapaKTepu3oBaTh TabauuHyo ¢opmy I[leproanyeckoil cUCTEMbl XMMHUUYECKUX
AJIEMEHTOB: Pa3JIM4aTh NOHATHUS «TJIaBHas moArpynna (A-rpymnmna)» u «mobdouHas noarpynna (b-
rpynmna)», Majble ¥ OOJbIINE EPHO/Ibl, COOTHOCUTH 0003HAYEHHUSI, KOTOPhIE UMEIOTCS B TabNIULEe
«Ilepnonnueckas cucreMa xumuueckux odgemeHToB JI. M. MenneneeBa» ¢ 4HCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XMMMUECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpe/ieieHue UX 10 3JIEKTPOHHBIM CII0SIM);
KJIaCCU(UIIUPOBATh XMMUUYECKHE IJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMHUECKHUE PEaKIuu
(10 YKCIy ¥ COCTaBY YYacTBYIOLIUX B PEaKLMU BEIIECTB, O TEIIOBOMY 3G (DEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEP)KJAsl ONHUCAaHWE INpPUMEpPaMHM  MOJEKYJSPHBIX  yYPAaBHEHUH  COOTBETCTBYIOIIMX
XUMUYECKHUX PEAKINN;
IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPAIIEHUH B Pa3IMUHbIX YCIOBHSIX;
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BBIUHCIISATh OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAaccChl BELIECTB, MAacCOBYIO JI0JIIO
XMMHYECKOTO 3JIeMEHTa 10 (OpMyse COEIMHEHMs, MAacCOBYIO [JOJIO BEIIEeCTBa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU peaklvi;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTEIBHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHECHHUE,
00o011eH1e, cucTeMaTU3alnIo, KIIaCCU(PUKALMIO, BBISIBIEHUE IPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJI U3Y4YEHUs CBOMCTB BELIECTB M XMMHUYECKMX PEaKLUi, €CTECTBEHHO-HAayYHbIE METOJIbI
NO3HAHUS — HaONIoeHUe, W3MEpPEHHEe, MOJCIUPOBAHUE, OSKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN );
CJIeZIOBaTh MpaBWIaM IOJIb30BAaHUS XUMHUECKOW MOCYI0H U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBuiiaM OOpallleHHsI C BEIeCTBAMU B COOTBETCTBUM C MHCTPYKLMSAMU IO BBITOJIHEHHIO
7a00paTOPHBIX XMMHUYECKHUX OMNBITOB IO IOJYYECHHIO M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIIOPOJA), NPUTOTOBJICHUIO PAcTBOPOB C ONpEAEeNEHHOM MaccoBOM noiieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBaTb U IPOBOJUTH XHWMHUYECKUE OKCIIEPUMEHTHI IO
pacrio3HaBaHMUIO PACTBOPOB WIEJOYEHM M KHUCIOT C IOMOIIbIO HMHIUKATOPOB (JIAKMYC,
denondranent, METUIOPAHXK U APYTHE).

K xonuy oOyueHus B 9 kJacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHU:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX NOHATHUN: XMMHUYECKHUM DJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHUOH, TIIPOCTO€  BEIIECTBO,  CJIOKHOE  BEIIECTBO,  BaJCHTHOCTD,
AJIEKTPOOTPULIATEILHOCTb, CTENEHb OKHUCIIEHUS, XUMHUYECKas pEeaklMs, XUMHYECKas CBS3b,
TEIUIOBON P PEKT peakiu, MOJb, MOJISIPHBIN 00BEM, PacTBOP, 3JIEKTPOIUTHI, HEIJIEKTPOIUTHI,
DIIEKTPOIUTUYECKAST MCCOIMALUS, PEaKIU HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pPEAKLIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuuy, OKHUCIUTENb, BOCCTAHOBUTEIb, OKUCICHHE M BOCCTAaHOBJIEHHE, aJUIOTPOIUS,
aM(pOTEepHOCTh, XMMHUYECKasi CBA3b (KOBaJECHTHAs, MOHHAs, METANIN4ecKas), KpUCTaIIMUecKas
pemérka, KOppo3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIHH, MpeneabHO
nonyctumast koHuenTpauus [1/IK Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX MOHITUNA U IPUMEHSATH 3TU MOHATHUS IpU
ONMCAHUU BEIECTB U UX MPEBPALLEHUII;
UCIMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY AJSi COCTaBleHHs (OpMyN BEIIECTB U ypaBHEHUH
XUMHUYECKHUX PEAKIIU;
ONpEAENATh BAJIEHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB B COEIMHEHUSAX
Pa3IUYHOIO COCTaBa, MPUHAJJIEKHOCTh BELIECTB K OMNPEIEIIEHHOMY KIAcCy COEIMHEHUH IO
dopmynaM, BUJ XMMUYECKON CBA3M (KOBaJEHTHAs, HOHHAsI, METAININYECKasi) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyiie, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAMHEHHUH, TUI KPUCTAIUNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;
packpeiBaTh cmbici Ilepuonnueckoro 3akona [[. M. MeHueneeBa W AEMOHCTPUPOBATH €r0
NOHMMAaHME: OIUCHIBaTh U XapaKTepu3oBaTh TabiuuHytro (opmy Ilepuoanueckoit cucrembl
XUMHUYECKHMX 3JIEMEHTOB: pa3iiMyaTh MOHATHUS «TJIaBHasg HoArpymnna (A-rpymnmna)» u «noOoudHas
noarpynna (b-rpynma)», manele u OoJblinMe NEpUOIbI, COOTHOCHTH 0003HAu€HUs, KOTOphIE
UMEIOTCS B TMEPUOJMYECKON Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij spa, oOliee YnuciIo JIEKTPOHOB M pacipeesieHue ux
0 JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUN CBOMCTB 3JIEMEHTOB
U UX COCOUHEHMM B IPEJENax MajblX MEPUOIOB U INIABHBIX MOATPYMII C YYETOM CTPOEHUS HUX
aTOMOB;
KJIaCCU(UIIMPOBATh XMMUUYECKHE IJIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA, XUMHUECKHE peaklnuu
(Mo 4YMcay W COCTaBy Y4YacTBYIOUIMX B PEaKIUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENeHEeW OKMCICHHSI XUMUYECKHUX JIEMEHTOB);

13



XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHeUU(UUYECKHEe XUMHUYECKHE CBOMCTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPKAAS ONMMCAHUE IIPUMEPAMHU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIIUII;

COCTaBJIATh YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLMALUN KUCIIOT, NIEJIOYEH U COJIEH, TIOJIHbIE U
COKpAIlEHHbIE YPAaBHEHMsI peaklUii HOHHOro OOMEHa, YpaBHEHUs PEaKIMH, MMOATBEPkKAAI0IINX
CYILLECTBOBaHHE F€HETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JIMYHBIX KJI1ACCOB;

PacKpbIBaTh CYIIHOCTh OKMCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKLUI IOCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIMA;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BOBMOKHOCTH IIPOTEKAaHUS
XUMHUUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSX;

BBIUNCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYIO MAacChl BELIECTB, MAacCCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa 10 (OpMyse COEIMHEHMs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHHUIO XMMUYECKOM PEaKIUu;

coOuro/1aTh MpaBUIIa MOJb30BaHUS XUMHUECKON MOCYA0H M J1a00paTopHbIM 000pYIOBaHUEM, a
TaKXe MpaBuja OOpaIlEeHUsl C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLMSMHU IO BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHX OMNBITOB IO TOJYYEHUIO M COOMPAaHUIO Ta3000pa3HBIX BEUIECTB
(aMMHaKa U yTrIeKuciIoro rasa);

IPOBOAMTH PEAKIMM, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB pa3JMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM IYTEM XJIOpUI-, OpoMuI-, HOAMI-, KapOoHat-, ¢ocdar-, cuimkar-,
cynbdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHHS ¥ HMOHBl HM3YYCHHBIX  METAJJIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPIraHUYECKUX BEILECTB;

IPUMEHSTh OCHOBHBIE ONEpPAlUU MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHUE,
00001IeHNe, CHCTEeMAaTU3aINIO0, BBISBICHNE MPUYNHHO-CICJCTBEHHBIX CBS3€H — I M3yYCHHS
CBOMCTB BEUIECTB U XUMHUYECKUX PEaKLUil, €CTECTBEHHO-HAYYHbIE METOJABI IIO3HAHUSA —
Ha0JII0/IeHUE, U3MEPEHUE, MOJEIIMPOBAHNE, IKCIIEPUMEHT (peaIbHbIN 1 MBICIIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne KosaunyecTBo 4acoB DJIeKTPOHHbIE
11/- HaumeHnoBaHMe pa3/ieiioB U K I (uudpossbre)
TeM IPOrpaMMbl Bcero OHTPO paKTui o0pa3oBaTte/ibHbIC
I JIbHbIE ecKme
pecypcsbl
padorel | padoTHI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
e Bumorea 10K
11 . 5 2 https://m.edsoo.ru/7f4
MIPaKTUYECKOU JeATEIbHOCTH 1837¢
YyeJIOBEKa -
BemectBa u xuMuueckue bubmorexa HOK
1.2 H 15 1 https://m.edsoo.ru/7f4
peakimn 1837¢
Hroro o pasneny 20

Pa3znen 2. BaxxHelilne npeacTaBUuTe Il HEOPraHUYeCKUX BellleCTB

bubmuoreka [IOK
2.1 fgjﬁly:); Kucnopon. Tonsrue 06 6 https://m.edsoo.ru/7f4
A 1837¢
Bonopoxn.Ilousitue o kucnorax u Bubmiorexa HOK
2.2 JLOPOAL. 8 1 https://m.edsoo.ru/7f4
COJIAX
1837c
bubmuoreka [IOK
2.3 Bona. Pactsoper. Iowstue 00 5 1 1 https://m.edsoo.ru/7f4
OCHOBAHUAX
1837c
OCHOBHBIE KJIACCHI bubnnorexa [JOK
2.4 . 11 1 1 https://m.edsoo.ru/7f4
HEOPTaHMYECKUX COCTUHEHMIA
1837c
Htoro o pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucreMa XuMHYECKHX 3j1eMeHTOB /1.
H. MenpeneeBa. Ctpoenne atoMoB. XUMH4YeCcKasi ¢BA3b. OKHCIANTENBHO-

BOCCTAHOBUTECJIBHBIC PCAKINUH

Ilepnogudeckuii 3aK0H U
H:gnginqzkaﬂ cglic;)eMa bubmorexa OK
3.1 7 https://m.edsoo.ru/7f4
XUMHYECKUX 3jieMeHToB J[. 1.
1837c
Mengeneesa. CTpoeHue aroma
XuMHu4eckas CBA3b. bubmuoreka [{OK
3.2 | OKHCAUTETBHO- 8 1 https://m.edsoo.ru/7f4
BOCCTAHOBUTEJIbHBIE PEAKIIUU 1837¢c
bubnunorexa LIOK
HWroro 1o pasneny 15 https://m.edsoo.ru/7f4
1837c
but6mmorekxa [IOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f4
1837c
OBIIEE KOJIMYECTBO YACOB 68 4 5
I1O ITPOI'PAMME

15



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

9 KJIACC

KosuuecTBO yacon DJIeKTPOHHbIE
HaunMeHoBaHue pa3jaejioB U TeM
N OrDAMMDI B Konrposn Tlpakruue (undposbie)
nm "POTP Cere | L Hnie CKHe odpa3oBaTebHbIE
padoThI padoThI pecypchl
Pa3nen 1. BemecTBO 1 XUMHYeCKHE PeaKIMU
IToBTOpenwue u yriry0OiaeHne 3HaHUI bubamoreka [HOK
1.1 | OCHOBHBIX pa3/eioB Kypca 8 5 1 https://m.edsoo.ru/7f41a
Kjacca 636
OCHOBHALC 3AKOHOMEDHOC bubaunoreka [JOK
1.2 HOBHPIC 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/7f41a
XUMHYCCKHUX PEaKInui 636
DIEKTPONTUTHYECKASI TUCCOITUAIIHS bubmorexa LHOK
1.3 P A HAATIHA. 1 1 https://m.edsoo.ru/7f41a
XuMHYeCKHe peaKI|K B paCTBOPAx 636
Uroro no pazaeny 17
Pasjnen 2. Hemeranibl 4 X coeTMHEHUS
OO01mmas xapakTeprucTHuKa bubmmnoreka [HOK
2.1  xummuyeckux smeMeHToB VIIA- 4 1 https://m.edsoo.ru/7f41a
rpynnsl. [anoreHst 636
OO01mas XxapaKkTepUuCTHKa Bbubanoreka [IOK
2.2 | xuMuueckux smeMeHToB VIA- 6 https://m.edsoo.ru/7f41a
rpymnisl. Cepa u e€ coeJMHEHHS 636
OO01mmas xapakTeprucTHuKa Bubmmorexa [IOK
XAMHYECKUX 3J1eMEHTOB VA- .
2.3 7 1 https://m.edsoo.ru/7f41a
rpynmsl. A3oT, Gpochop u ux 636
COCTMHCHHS -
et savirtos IVA- Bubmioteka LIOK
2.4 . 8 1 2 https://m.edsoo.ru/7f41a
TpYyIIIBI. anepon U KPpEMHUU U UX 636
COCTHHCHHS —
Hroro no pazaeny 25
Pa3znen 3. MeTaajibl 4 MX COeTMHEHUSI
bubmmoreka [IOK
3.1 | OOume cBOWCTBA METAIIIIOB 4 https://m.edsoo.ru/7f41a
636
Baxueiiie MeTaibl U X bubmorexa LIOK
3.2 1 16 1 2 https://m.edsoo.ru/7f41a
COCTMHCHHMS
636
Hroro no pazaeny 20
Pasznen 4. Xumus u okpyzamomas cpeaa
BemecTBa 1 MaTepuanbl B )KU3HU bu6morexa LIOK
H p 3 https://m.edsoo.ru/7f41a
YeloBeKa
636
Hroro no pasaeny 3
bu6mmoreka IJOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA

CmMmoTpu mpuiiokeHne K 00pa3oBaTebHON MPOrpaMMe OCHOBHOTO OOIIEro 0Opa3oBaHUS
K pasgeny «YueOHO-meroandeckoe obecrneueHue» «llepeueHb HEOOXOIUMBIX y4EOHUKOB WU
y4eOHBIX MTOCOOMH, UCTIONB3YEMBIX NIPH PeaTn3alii 00pa30BaTeIbHON MPOrPaMMbI OCHOBHOTO
obmiero oopazoBanust Ha 2024-2025 y4ueOHBbIN TOI».
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