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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTIO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOmedl crpareruu oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpPEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3JesiaM U TEMaM IPOTrpaMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHbIE
M KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KAHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaroIuXcsl, ONpeaeseT BO3MOXKHOCTH IpeaMeTa Juis
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00y4eHUs XUMUU
Ha YpOBHE Li€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BMJIOB Yy4e€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00y4aroIIerocs o OCBOCHUIO y4EOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM i1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMble XUMHUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
peuieHuss I00aIbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumunu:

CIOCOOCTBYET peanu3alliii BO3MOXHOCTEH sl caMopa3BUTHS U (opMHUpOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKIHNOHAIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0OydJaromnxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHON  yuyeOHON  JEeATEeIbHOCTH,  JKCIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

CrocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHss B OOyYEHHH XUMHUU O0ECTEUMBAIOTCS CIEUU(UKON COAep 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
00y4aroMMHUCS CUCTEMbI IIEpBOHAYATIbHBIX MOHATUN XUMUHU, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noxxoja kK €€ m3ydeHuro. CopepaHue CKJIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuu. OOe 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
OPOMCXOOUT C MPUBJICUEHUEM 3HAHUM M3 paHee M3YyYEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 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
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH 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 o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU ITPaMOTHOCTH, 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, CIIOCOOHOCTENH 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 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lema u
BeniectBa. dusnueckue CBONWCTBAa BEIIECTB. ArperarHoe cocrosHue BemecTB. llonAarne o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
[TpocThie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass ¢opmyna. BalleHTHOCTb aTOMOB  XMMMYECKMX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommmuectBo BemecrBa. Monbs. MonsipHas macca. B3anMoCBsA3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €MHUL BemecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COCINHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BeIeCTB. XUMUUeckue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMUd Pa0OTHI B J1a0OpaTopuu M NMpUEMaMU
oOpamieHus ¢ j1a0opaTOpHbIM 00OpYIOBAHHWEM, W3YYEHUE W ONUCAHHE (U3NYECKUX CBOMICTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOJeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCALlUsl BOJbI) 1 XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) SIBJIIEHUH, HaOIt01eH e
U OIMCAaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHHe caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHIOM Oapusi, pasioxkeHnue ruapokcuaa meau (1) npu
HarpeBaHuM, B3aMMOJeicTBHE keie3a ¢ pactBopoMm coiu meau (), u3yuenme crmoco6oB
paszeneHus cMecell: C IOMOIIBI0 MarHuTa, (UIbTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpadus, NpOBEIEHHE OUYUCTKH IOBAapeHHOM CoiM, HaONIOJEHHWEe U ONUCaHHE
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoJieneit MoJIeKyl (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmechk razos. CocraB Bo3nyxa. Kuciopoa — 32JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluy TOPEHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOMy4eHHs KHUCIOpoJa B Jaboparopuu MU
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAM(pUKAIUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YpaBHEHUS, 3K30- H
OHAOTEPMHUUYECKUE peakuuH. TomnuBO: yrosb M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT m mpocroe BewecTBo. HaxoxkaeHwe Bogopona B IPHUPOJAE,
¢buznyecKknue 1 XuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOB! oydeHus. Kuciotel u comnu.

MonsipHblil 00bEM ra30B. Pacu€Tsl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUECKHE CBOMCTBA BOoAbl. OcHOBaHMs. Ponp pacTBOpoOB B NMPHUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B NpUpoJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heoprannueckux coenuHeHuil. Oxcunpl. Knaccupukanus oxcuoB:
coJyieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
oKcu0B. PU3NUYECKUE U XMMUUECKHE CBOICTBA OKcH0B. [loydyeHne okcuaos.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U IMpEKpallleHus: ropeHus (mmoxkapa), 03HaKOMJICHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIEAOBAHUE OOPA3[0B HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3alud, [OJyYEeHHE HEpPaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHUE OJIHOI'O
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENbHBIE METAIUIbI, TaJIOreHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoint cucreme JI. 1. Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. 1. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monsipHas u HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKa C pacTBOpaMHU KHUCJIOT U ILEJI0Yell, MPOBEIEHUE OIbITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIMI (TOpEeHNE, PEaKLIUK PA3JIOKEHUS, COSTUHEHNUS ).

Meswcnpeomemnnie ceasu



Peanuzanus MeXnpeaMETHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCHOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJIAIOIUXCSI CHCTEMHBIMHU U1l OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 IUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHJA, HW30TOIIbI,
palMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, O00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CIUHHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzpocdepa, MuUHepalbl, TOpPHbIE IOPOAIbI, IOJE3HbIE
MCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKust

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMH CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJIbLMs U HUX COCIUHEHHH B COOTBETCTBUU C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHYECKOH CBA3M. THIBI KPUCTAIIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAUNIMYECKOW PEIIETKHM M BHUJA XUMHUYECKOH
CBSI3U.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIISCTB. XHMHYECKHE CBOHCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKHX COCIUHEHUH, I'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TemIoBoMy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCJICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[Tonstne o cxopoctu xumuueckoil peaxiuu. ITonsTue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. I[lonstue o
karanuse. lloHatne o XumHueckoM paBHOBecuU. @DakTOphl, BIUAOIIME Ha CKOPOCTh
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO0 PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakmii ¢ UCIOIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C Pa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DJIIEKTPOTUTHI.

Peakiun moHHOro oOMeHa. YclIoBHs MPOTEKaHUs peakIMii HOHHOrO oOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJIE B CBETE
npeCTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccornuanuu. KadyecTBEeHHbIE peakluyd Ha HOHBL
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAIUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasza), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHHE IIEKTPOIIPOBOJIHOCTU PACTBOPOB BEIIECTB, IMpoIlecca AMCCOLMALUT
KHUCJIOT, IIeno4Yed W cojeil (BO3MOMKHO HCIIOJIb30BAaHME BHUEO MAaTepUalioB), IMPOBEICHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajaka, BblAelieHHe ra3a, oOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUil (FOpEeHHE, pPEaKLUU DPAas3IoKEHUs, COCAUHEHNUS),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAauyeCTBEHHBIX pEakUuil Ha HOHBI,
pellIeHne YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcoOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHBIC
crenieHu okucineHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOAEMCTBHE C MeTaulaMH, HEMETalaMu,
menoyamu). Xuopoopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHM3M uelloBeka. BaykHelme Xi10pu bl
U MX HAXOXJEHUE B IIPUPOJIE.

OO6mas xapakrtepuctuka 351eMeHTOB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3nyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOINHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKMe M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakluy,
JeKallie B OCHOBE MHPOMBIIIICHHOTO croco0a IoiydeHusl cepHOoil KucioThl. [IpumeHenue
cepHOi KucinoTsl. CoM CepHOM KHCIOThI, KadyeCTBEHHAsl peakiys Ha cyibdar-uoH. Haxoxenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arps3HEHUE OKpY’Kalollel cpenbl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OO6mas xapakrepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHMS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoze, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlydeHue u npuMenenue. Conu aMMOHUS, UX (PU3NIECKIEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHas peakuus Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
duznveckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonapb3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEpAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSNUHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOuYBBl U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, puznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,
¢u3nueckue M XUMHUYECKHE CBOMcTBa, mosyueHue. Vcmonb3oBanue QochaToB B KadyecTBe
MUHEPATBHBIX YIO0OpPEHUI.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUs aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJepo/l, aJUIOTPOIIHbIE MO (UKAIIMK, PaCIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U MPUMEHEHHE. DKOJIOrHYeCKHe mpoOieMsl, cBs3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a T100aIbHOTO TOTEIUIEHHs KJIMMaTa, MapHUKOBBIM 3pQekT. YronpHas Kuciora U eé
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MojydeHue M mnpumeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKHX BEHIECTBaX KaK O COEAMHEHMSIX Yriiepoja
(MeTaH, 3TaH, OTWUJIEH, AaleTWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHl HX IMepepadoTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOTMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE E€IHUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.

Kpemuuii, ero ¢Qusmueckre u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenuss kpemMHusi B mnpupoje. OOmme mnpencraBieHuss o0 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue



CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jkene300eToH. I[IpoGrembl
0€30MacHOro UCMOIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumMenm:

U3ydeHrue oOpaslloB HEOPraHMYECKUX BEIECTB, CBOICTB COJISTHOM KHUCJIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3MYECKue U XUMUYECKHE CBOMCTBA TajlOT€HOB U MX COCIUHEHHM (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHUE C 0OpaslaMu XJIOPUAOB (TaJOTeHUIOB),
O3HAaKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEepHaoB), HaOdIOJeHUWEe Tpouecca OOYrNIMBaHUS  caxapa TMOA  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakIMu Ha Cynb(ar-uoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOMCTBaAMHU a30Ta, gocdopa u MX COeAMHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX ynoOpeHHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHHME W U3yUYEHHE CBOMCTB aMMHaKa, IPOBEICHHE
KAYeCTBCHHBIX peaknuid Ha HOH aMMOHUs U Qocdar-nOH MU U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUIACOMATEPUAJIOB), M3YYCHHE MOJENEeH KPUCTALIMYECKUX PEMIETOK anamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TPOIECCOM aAcOpOLMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a, MojyueHue, coOupanue, pacrio3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBILUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3a/1ay Mo TeMe «BakHelmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/lIbl M MX COCIUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nosnoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoenus
atomoB. CTpoeHue MeTauioB. MerauMueckasi CBA3b M METAIMYECKas KPUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUH psJ HanpsbKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl nonydeHust MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaNIbL: TIOJIOKEHUE B Ileproanueckoil cucteMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHHE B Mpupoje. Ou3nueckrue U XUMHYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpusl U Kamius. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii W KalbLUW: noyiokeHue B Ilepuoamueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxOXICHUE B
npupoje. Pu3nueckue U XMMUYECKHUE CBOICTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepumonnueckoid cucreme xuMuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaXOXJICHUE B Mpupoje. Puznueckrue U XUMMHUYECKHE CBOWCTBA
anmroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XUMUYECKHX d3nemeHToB J[. H.
MennieneeBa, CTpO€HHE aTOMa, HaxoXJeHUe B npupoae. Ousznyeckue U XUMUUECKHE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kene3a (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIy4EeHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4eHUEe Pe3ylIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPHATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUs U HATPHUS C BOJIOM (BO3MOYKHO UCTIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, MpoIlecca TOPEHHUS XKejle3a B



KucIopone  (BO3MOXKHO — HCIIOJNIB30BAHHME  BUACOMATEpUATIOB), MPU3HAKOB  TMPOTCKAHUS
KaueCTBCHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, aIOMHHUS, ITMHKa, xene3a (1) u xenesa
(1), mequ (1), HaOnrOIEHME U ONKMCAHKE MPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJusl U KaJiblidg (BO3MOXHO HCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS W TUIPOKCH/IA [MHKA, PEIICHNE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMe «BakHelre MeTauibl U UX COSTUHEHUS».

XuMHA M OKpPY:Kalomas cpena

BemiectBa 1 MaTepuaibl B MOBCEJHEBHOM JKMU3HH uYeloBeKa. be3omacHoe MCIoyib30BaHKe
BEIICCTB M XUMHUYECKMX peaknuii B ObITy. IlepBas moMoimp MpH XUMHUYECKHX OXOTrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHUE OKPYKAroIIel cpepl (MpeaenbHas JOMyCTUMAasi KOHIIEHTPAIUs
BemecTs, ganee — [1J1K). Posib XxuMuu B pereHuu 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pas3oB MaTepHalioB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIE MaTepUabl).

Mesxxcnpeomemmnuie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3EH MPU M3yUYEHUU XUMUU B 9 Kilacce OCyIIeCTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SBIISIOIIUXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITh, SIBJICHHE, TAPHUKOBBIN 3PEKT, TEXHOJIOTHUS, MAaTCPHUAITHI.

Ouzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H3OTOIBI,
PaIMOAaKTUBHOCTh, MOJICKYJa, OJJIGKTPUYCCKUI  3apsl, MPOBOJHUKH, IOJYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHEI,
€MHUIIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, COHIIE.

buonorust: doTtocuHTe3, apIXaHUe, OWocdepa, IKOocUCTeMa, MUHEpaIbHBIC YIOOPCHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO 00mIero ooOpa3oBaHus
JIOCTUTAIOTCS B X0OZIe 00Y4EHUsI XMMUU B €JUHCTBE Yy4eOHOM M BOCIIUTATENbHOM €ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOLIECTBE NpPaBUIAMU U HOpPMaMH IOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXat0T TI'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOT'O OTHOILIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIE/INI0, TIOHUMaHMA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BIIAJIETh TOCTOBEPHON MH(OpMaIMeil 0 MepeqoBbIX JOCTHKEHHUSX U OTKPBITUSIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 001IecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIWYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IIOJIE3HOM,
yueOHOMCCIIe10BaTENbCKONW, TBOPUECKOW UM JAPYIMX BHUAAX JESATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPHU BBINOJHEHUH Y4€OHBIX, IO3HABATEIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHHIO M B3aUMOIIOMOIIM B IpPOLECCE 3TOM y4eOHOH NeATenbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W IOCTYINKH CBOMUX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUI MOCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKHE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABISIOUIME OCHOBY JJIS
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YelIOBeKa ¢ MPUPOJHON Cpelod, o posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHUBBI, HalpaBIEHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TPOLIECCOB U SIBICHUN, IMO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUIO, IPOCKTHON M HMCCIEeI0BATENbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yUeHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 370pPOBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUSI alKOrojisi, HapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOMN
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUECKOMY M3yUEHUIO Mpodeccuil U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHWHA 10 XWMHH, OCO3HAaHHBIH BBIOOP WHIMBUAYAILHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

AKOJIOTHUYECKH TeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil 0€30MacHOTO MOBEACHUS TPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOT MUECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MeTampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE ISl (OPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MTPEICTABICHHE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy O0BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCH B KAaue€CTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XO/I0M MPOIECcCa, CAMOCTOSTEIHFHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAITUIO PA3TUIHBIX BUJIOB
1 GOpM IIPECTABICHHUS, TTOTYUYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSIpHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METO/IbI U 3aIPOCHI IPU NMOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHHE KYIbTYpOIl aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOJIb30BaTh U aHAJIU3UPOBaTh B IIpoliecce y4yeOHOM M HccCiael0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHHUs 3aJaBaTh BOIPOCH (B XoJe auanora M (WiIM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
IpEeUI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 pPE3YyJIbTAaTOB BBINOJHEHUS XUMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIIEHUMH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

Pery1siTUBHBIEe yHHBepcalbHble Y4eOHbIe AelicTBHA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HaubOosnee HSPQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/JIaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOydarluMucs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI JAEMCTBMI, crneuuduueckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xonuy oOyuenus B 8 kiiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:
PacCKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: aToM, MOJIEKYJIa, XUMUYECKUN IJIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEILIECTBO, CMeCh (OAHOPOAHAS M HEOJHOPOJHAs), BAJICHTHOCTb,
OTHOCHTENIbHASI aTOMHAasi M MOJIEKYJSpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISpHAs
Macca, MaccoBas J0Js XUMHUYECKOTO JJIEMEHTa B COEIMHEHHM, MOJSIPHBIA OO0BEM, OKCHI,
KHACJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHIIATEIIEHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
peaknus, KiIacCUpUKAIMg pPEeaKUUi: peaklM COCJUHEHUS, PEaKIMU Pa3JIOKEHUS, pPEeaKIuH
3aMeIeHus], peakni 0OMeHa, 9K30- U SHIOTEPMUYECKHE PEaKIINH, TEIUIOBOH d(h(deKT peakium,
PO aToMa, JIEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, paJuyc aToMa, XMMUYeCKas CBS3b,
NOJISIpHAsT W HETIOJISIPHAsT KOBAJICHTHAs! CBS3b, MOHHAsI CBSI3b, MOH, KATHOH, aHWOH, PacTBOD,
MaccoBas J10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTPAllKs) B pacTBOPE;



WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATUI M MPUMEHSATH 3TU MOHATHUS TPH
OINKCaHHUHM BEIIECTB U UX NPEBPAILIECHUN;
UCTIOJIb30BaTh XUMHUYECKYI0O CHUMBOJHMKY JJISi COCTaBJICHUS (OPMYJI BEIIECTB M ypaBHEHHU
XAMHYECKUX PEAKIIUM;
OIpesieNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJUHEHUSX, CTEIIEHb OKUCIIEHUS
3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, IMPUHAMJIECKHOCTh BELIECTB K ONpPENENEHHOMY KIIAcCy
COCMHEHUH 10 GOopMyIaM, BUI XMMUYECKON CBS3U (KOBAJICHTHAS M MOHHAsI) B HEOPTaHUYECKHIX
COEJIMHEHUSX;
packpsiBaTh cMmbici [lepuoaunueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TIOHUMAHUE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHUX DJJIEMEHTOB OT UX IOJOXKEHUS B
[Tepuonuyeckoil cucteme, 3aKOHOB COXPaHEHHsI MAacChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJipo;
ONHUCBHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mododnas noarpymnna (b-
TpyIIa)y, Majable 1 0OJbIINE ePUO/Ibl, COOTHOCUTH 0003HAYEHUs, KOTOPBIE UMEIOTCS B TaluIIe
«[lepuonnueckass cucrema xumuueckux osyemeHToB J[. W. MenzaeneeBa» ¢ UUCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHSI aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sjpa, odiiee
YHCII0 3JICKTPOHOB U paclpeieieHNe X 10 3JIEKTPOHHBIM CII05IM);
KJIaccu(UIMPOBATh XMMHUYECKHE JIE€MEHTHI, HEOPTraHWUYECKHE BEUIECTBA, XUMUYECKUE PEaKIIUU
(110 YUCITy ¥ COCTaBY yYacTBYIOIIUX B PEAKIIUU BEIIECTB, MO TETNIOBOMY dPHEKTY);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
NOATBEPXKJas  ONUCAaHME IMpPUMEpaMHM  MOJEKYJSPHBIX  yYpAaBHEHUM  COOTBETCTBYIOIIMX
XUMHUYECKHX PeaKluii;
IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUH B Pa3IMUHbIX YCIOBHSIX;
BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEILIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEeHTa 10 (opMysie COEeIMHEHMs, MAacCOBYIO JOJIO BEIleCTBa B pacTBOpE,
IIPOBOAMTH PAcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;
IPUMEHATh OCHOBHBIE ONEPAllMU MBICIUTENBHON JIeSTETbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
00o011eHne, cucTeMaTU3alnio, KJIacCU(PUKalKIO, BbISBIEHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H
— JJI M3Yy4YEHUs CBOMCTB BELIECTB M XMMHUYECKHX PEAKIHIl, eCTECTBEHHO-HAayUHbIE METOJIbI
NO3HAaHUS — HaOJIoIeHUue, W3MEpPeHHe, MOJICIMPOBAHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN);
CJIeZIoBaTh MpaBWIaM IMOJIb30BaHUS XUMHUECKOW MOCY/I0M U J1abopaTOpHBIM 00OPYIOBaHUEM, a
TaKXe MpaBuiIaM OOpallleHHsl C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO MOJYYEHUIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), NMPUTOTOBJICHUIO PAcTBOPOB C ONpeAeNEéHHOM MaccoBOM moieit
pacTBOPEHHOTO BELIECTBA, IUIAHMPOBaTh W TMPOBOJUTH XHMHUYECKHE OKCIIEPUMEHTHI IO
pacro3HaBaHMIO PACTBOPOB WIEJOYEH M KHUCIOT € T[OMOIIbIO HMHIUKATOPOB (JIAKMYC,
deHondTanent, METHIOPaHXK U IpYTHe).

K xonuy oOyuenus B 9 kJjacce mpeIMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
PaCKpBIBaTh CMBICT OCHOBHBIX XMMHMYECKHX MOHATHIH: XUMHUYECKUH 3JIEMEHT, aTOM, MOJIEeKyJa,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO, CIOKHOE  BELIECTBO,  BAJIEHTHOCTb,
AIIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHMHUYECKash peaklMs, XUMHYecKas CBS3b,
TETIOBON PQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, PIAEKTPOIUTHI, HEINEKTPOIUTHI,
AIIEKTPOJINTUYECKAs] AMCCOLMAIMS, DPEaKIM HOHHOTO OOMEHa, KaTaau3aTrop, XHMHUYECKoe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMble pPEaKLMU, OKUCIUTEbHO-BOCCTAHOBUTEIbHBIC
peaKkiuyu, OKUCJIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJEHHME, AaJJIOTPOIHUS,
aM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJIECHTHAs, MOHHAs, METANINYECKas), KpUCTAITMYECKas



pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKIMH, MpeneabHO
nonyctumas konuentpamus [1JIK BemectBa;

WTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUUYECKUX MOHATUN U IPUMEHATH 3TU NOHSTUS IIPU
OIKCAaHUM BEIIECTB U UX MPEBPAIIECHUN;

UCITIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ul COCTaBJICHUS (OPMYN BEIIECTB M ypaBHEHUU
XUMHYECKUX PEAKIUM;

ONpeseNATh BAJEHTHOCTh U CTEMEHb OKUCIEHUS XMMUYECKHX JJIEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, MPUHAUICKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAacCy COEJUHEHUH II0
dbopmynaM, BUJ XUMUYECKON CBA3M (KOBaJCHTHAs, HOHHAsI, METAIINYECKasi) B HEOPraHUIECKUX
COEIMHEHUSX, 3apsi/l MOHA [0 XUMHUYECKOW (opMmyie, Xxapakrep cpelbl B BOJHBIX PacTBOPAxX
HEOPraHWYECKUX COCAUHEHMM, TUIl KPUCTAIIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;
packpeiBath cMbica [lepuoanueckoro 3akona JI. M. MenaeneeBa M IeMOHCTPUPOBATH €roO
IIOHMMAaHME: OIUCBIBaTh M XapaKTepu30BaTh TaOinuHyro (opmy Ilepuoanueckoil cucrembl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «oOoyHas
noarpynna (b-rpynma)», manele u OoJblinMe NEpUOIbl, COOTHOCHUTh O0OO3HAYEHUs, KOTOpbIE
UMEIOTCS B IMEPUOJNYECKOM TabiuIe, ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sA1pa, oOliee YUCIO JIEKTPOHOB U pacHpeesieHne uxX
10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB 3JIEMEHTOB
U UX COCIUHEHUH B IpeJesiaX MajblX MEepPHOAOB U IJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

KJaccu(puIUpoOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHUYECKHE BELIECTBA, XUMUYECKUE PEaKLIUU
(Mo 4YMcay M COCTaBy Yy4yacTBYIOUIMX B PpEaKIUU BEIIECTB, IO TEIUIOBOMY 3(QexTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (ONUCHIBaTh) OOIIME U CHenU(UYECKHe XUMHUYECKHE CBOMCTBa MPOCTBHIX U
CJIO’KHBIX BEIECTB, MOATBEPKIasi ONMMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPaBHEHUS MIEKTPOIUTUUECKOMN IUCCOLMAIMU KUCIIOT, LIeJIoueil U coliel, MoJIHbIe U
COKpAIllEHHbIE YPAaBHEHMs peaklUil HOHHOro OOMEeHa, YPaBHEHUS PEeaKLUMH, MOATBEPHKIAIOIINX
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIHOCTh OKHCIINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIMI TOCPEACTBOM COCTABIICHUS
AIIEKTPOHHOIO OajlaHCca 3TUX PeaKIINii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH IIPOTEKaHUS
XUMHUYECKHX IPEBPAIICHNN B Pa3IMUHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JOJIO
XUMHUYECKOTO 3JIEMEHTa MO (opMyse COEIUHEHHs, MACCOBYIO JIOJIO BEIIECTBa B PacTBOpPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroaaTh MpaBUiia MOJb30BAHUS XUMHUYECKOW MOCY/I0M M 1a00opaTOpHBIM 00OpyIOBaHUEM, a
TaK)Ke MpaBuiia oOpallleHUs C BELECTBAMH B COOTBETCTBHUH C MHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO IOJYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMMHaKa U yTIeKucioro rasa);

IIPOBOAMTH PEAKIMM, TOATBEPKIAIONINE KAYECTBEHHBIH COCTaB PpA3JIMYHBIX BELIECTB!
pacrio3HaBaTh OIBITHBIM MyTEM XJIOpUI-, OpoMui-, HOAMI-, KapOoHat-, docdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBl H3YYEHHBIX  METaJlIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaxX HEOPraHUUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEpAIlii MBICIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
0000111eHIe, cUCTeMaTU3alMI0, BBISIBJICHUE MPUYMHHO-CIIEACTBEHHBIX CBSI3€H — NI U3y4eHUs
CBOMCTB BEUIECTB U XUMHUYECKHUX PEAKIHH, €CTECTBEHHO-HAYYHBIE METOJbI IO3HAHUSA —
Ha0JII0/IeHne, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HaumeHoBaHue pa3iesioB U TeM Komriecrso acos dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NporpamMmsl Bcero ;(;);:pr‘:m’ﬂue ;Eg::::quKHe o0pa3oBaTejibHbIE PeCypPChI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
L1 cormmomamnn mpameckoi |5 2 Bumorexa LIOK
https://m.edsoo.ru/7f41837c
JesITeIbHOCTH YelIOBEKa
12 BemecTBa 1 xumMuueckue 15 1 bu6nuoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopon. [Toustue 06 7 bu6nmoreka [IOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucinorax u 8 1 bubnmnorexka HOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 6 1 1 bu6nuoreka [IOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuorexa [JOK
HEOPraHUYeCKUX COCTUHECHUI https://m.edso0.ru/7f41837c
Hroro mo pazueny 32

Pa3nean 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKMCJIANTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT

3.1

3.2

[Iepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKUX deMeHTOoB JI. H.
MenpeneeBa. CtpoeHne aToma

XuUMHUYECKASA CBI3b.

OKHUCIIUTENBLHO-
BOCCTAHOBUTEIBHBIE PEAKITUU

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edso0.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

bu6nmmoreka [IOK

Hroro no pasneny 16 https://m.edsoo.ru/7f41837c¢
PeszepBHOE Bpems 0 bubmorexa HOK

https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanyecTBo yacoB DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero KoﬁﬂTpO‘m’m’le Hpaxrmieckue o0pa3oBaTe/IbHbIE
padoThbI padoThI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriyOiaeHne 3HaHHH OCHOBHBIX 6 1 bubmmorexa [IOK
pasjiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 5 bubnuoreka [JOK
peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 19
Pa3nes 2. HemeTa/sibl M MIX COeIMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUUECKUX 4 1 bubnuorexa [JOK
anementoB VIIA-rpynmsl. ['agoreHsl https://m.edsoo.ru/7f41a636
OO1m1ast xapakTepuCTHKa XHMIIECKIX Bubmorexa [IOK
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEJIMHEHUs
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToé) VA-ll?pynnLI. A3zot, dpochop u ux 7 1 Egg;ﬁ?;i&ii(ﬁfﬂ 412636
COEJIMHEHUs
OO0mas XxapakTepucTUKa XUMHUECKIX
2.4 3neﬁeHT01§) IVA?rpynnH. VYrinepon u KpeMHUR 9 1 2 Eggg?/%eezzior{fﬂ 412636
U MX COCTMHEHHS
Hroro mo pazueny 26
Paszpnen 3. Metayuibl M UX COEIMHEHHS
. bubmuorexa [JOK
31 Obmpe CroHCTBa MeTaIIoB 4 https://m.edség.ru/?f41a636
3.2 Baxkueiiire MeTamibl U UX COSIUHEHUS 16 1 2 Enbmiorexa LIOK

https://m.edso0.ru/7f41a636
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Uroro no pazgeny

20

Pasznea 4. Xumus 1 OKpysKaomas cpeaa

4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 Eubmiorexa LOK
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 3

PesepBHoe Bpems 0 bubmorexa [IOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJNYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O
IMPOILECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3m1arenbcTBo
«IIpocBemieHue

* Xumus, 9 knacce/ Pymzutuc I'.E., ®enpaman @.I°., AknrioHepHOe 00IIECTBO
«M3narenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHAJIBI 1JIsA YYUTEJISA

VYMK:

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I°., AknpoHepHoe 00IIECTBO
«M3parenscTBO «lIpocBemenue»

* Xumus, 9 knacce/ Pymsutuc I'.E., ®enpaman @.1°., AkiioHnepHoe 00IIIECTBO
«M3nparenscTBO «lIpocBemenune»

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
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