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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1mo XuMHuH Ha ypOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs COCTABICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, mpexacraBieHHbIX B PI'OC OO0, a takke Ha OCHOBe (hepepaabHON
paboueii mporpaMMbl BOCHUTAHUS U C YI6TOM KOHLICHIMH IPETOIaBaHusl y4eOHOTO mpeaMeTa
«Xumus» B 00pa3zoBaTeIbHBIX Opranuzanusx Poccuiickoit @enepanun.

[Iporpamma mo xuMuM Ja€T TPENCTAaBICHHE O LENAX, OOWel cTpareruu OoOydeHwUs,
BOCIIMTAHUS W Pa3BUTUS OOYUAIOMIMXCS CPEICTBAMH Y4eOHOTO IpeaMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIepKaHKe, MPEAyCMaTPUBAET PACIPEICICHUE €ro M0 KiaccaM H
CTPYKTYpHUPOBaHHUE TIO pa3jiesiaM U TeMaM MPOrPaMMBbI TI0 XUMHH, ONPEAEIIsIeT KOJTUIeCTBEHHbIE
M KaueCTBEHHBIE XApPAaKTEPUCTHKH COACP)KaHUS, PEKOMEHIYeMYIO TIOCIeI0BaTEIbHOCTh
W3YUYEHHS] XUMHUH C YIETOM MEXIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKHA Y4eOHOTO
IpoIiecca, BO3PacTHBIX 0COOCHHOCTEH 00yJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MTPeaMeTa JUTst
peanu3anu TpeOOBaHUH K pe3ybTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeNbHON MpPOrpaMMBbl Ha
YPOBHE OCHOBHOTO O0IIET0 00pa30oBaHMs, a TAKKE TPEOOBAaHUI K pe3yJbTaTaM 0O0ydeHHsI XUMHUH
Ha YpPOBHE IleNiell W3ydeHWsT TIpeMeTa W OCHOBHBIX BHJOB YUeOHO-TIO3HABATEIHLHOU
NEeSITENIbHOCTH 00yUYaIoLIerocs o OCBOCHUIO YUeOHOT0 COJIepKaHusl.

3HaHUe XUMUH CITY)KUT OCHOBOH JIJIsl ()OPMHUPOBAHUSI MUPOBO33PEHUS 00YJAIOIETOCs, €T0
MIPEJCTAaBICHUI O MaTEPUAITEHOM €JMHCTBE MHpPA, BAXXHYIO POJIb UTPAIOT POPMHUPYEMbIE XUMHUEH
MIPEJICTAaBICHHUS O B3aMMOIPEBPALICHHUSIX YHEPTHU U 00 SBOJIIONIUHU BEIIECTB B IPUPOJIE, O MYTSIX
peumieHus TH0OANbHBIX MpOOJIeM YCTOMYMBOTO pPa3BUTHSI YEIOBEYECTBA — CBHIPHEBO,
SHEPTEeTUYECKOM, TUIIEBO M KOJIOTHYECKOW 0€301MacHOCTH, TPOOIIEM 3JpaBOOXPAHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliid BO3MOXKHOCTEM Uil caMOpa3BUTUS U (POpMHUpPOBaHUS
KYJIbTYpPbI IMYHOCTH, €€ 00111el 1 GYHKLIHOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yJaroniuxcs,
HAaBBIKOB UX  CaMOCTOATENbHONW  y4eOHOM  JAEATEIbHOCTH,  JKCHEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX Kak B TOBCEJHEBHOW KH3HU, TakK U B
npodeccruoHalIbHOM 1eATeIbHOCTH;

3HAKOMHUT €O CIenu(pUKONd HAy4yHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIs1a HA €IUHCTBO MPUPObI U YENIOBEKa, SBISETCS OTBETCTBEHHBIM 3TArloM B (GOpMHUPOBAHUU
€CTECTBEHHO--HAYUYHOU! TPaMOTHOCTH O0y4aIoLUuXCS,;

crocoOcTByeT (OPMHUPOBAHUIO LEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAYYHBIM
3HaHMUSM, K TPUPOJE, K YeNOBEKYy, BHOCHT CBOM BKIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
oOyuaromuxcs.

JlanHble HampaBiieHUs B OOy4E€HUH XUMHUHU 00ECHedMBarOTCS CHEHU(UKON COAep KaHUS
y4eOHOro TmMpeaMeTa, KOTOPBIA SBISETCS NEAarorMYecKd aJalTUPOBAHHBIM  OTPaKEHUEM
0a30B0il HAYKW XMMHHU Ha ONPEETEHHOM 3Tane €€ pa3BUTHSL.

Kypc xuMuum Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMs OPUEHTHPOBAH Ha OCBOEHHE
00y4aroIMMUCs CUCTEMbI NEPBOHAYATIBHBIX MOHATHI XMMHH, OCHOB HEOPTaHMUYECKOW XUMUU U
HEKOTOPBIX OT/IEIbHBIX 3HAUUMBIX MOHITUN OPraHUYECKOW XUMUU.

CtpykTypa cojaepkaHHsl MPOrpaMMbl MO0 XUMHUHU C(HOPMUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mzyuenuro. CojeprkaHue CKIIaJIbIBAETCS U3 CHUCTEMBI MOHATUH O XUMHUYECKOM
AJIEMEHTE U BEIECTBE U CHUCTEMbI NMOHATUNA O XUMHUYECKO peakiuu. OOGe 3TH CUCTEMBI



CTPYKTYpPHO OPraHM30BAHbI IO MPUHIIUILY IOCJIEJOBATEIBHOTO PA3BUTUS 3HAHUWA Ha OCHOBE
TEOPETUUECKUX MPEJCTABICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS,

— [lepuonnueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— Y4YEHMsI O CTPOEHUH aToMa U XUMHUYECKOU CBSI3H;

— IPEJCTABIECHUN 00 3JIEKTPOJUTHUECKON AUCCOIMALUY BEIIECTB B pacTBOpax.

TeopeTnueckue 3HaHUS pPacCMaTPUBAIOTCS HA OCHOBE AMIMPUYECKH IMOJIYyYEHHBIX U
OCMBICTICHHBIX (DaKTOB, pPa3BHBAIOTCS IIOCJIEIOBATENBHO OT OJHOTO YPOBHS K JpPYroMmy,
BBIMIONTHAS (DYHKIMU OOBSICHEHUS M IMPOTHO3MPOBAHHS CBOMCTB, CTPOCHHUS M BO3MOKHOCTEH
MIPaKTUYECKOrO MIPUMEHEHMS U MTOJIy4YEHUS] U3Y4aeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl MO XHMHUU CHOCOOCTBYET (OPMHUPOBAHUIO MPEJICTABICHUS O
XUMHUYECKOM COCTAaBIIOIIEH HAy4HOM KAPTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAaHUIO U METOJ[aM TO3HaHUs B Hayke. M3yueHue xumun
MIPOUCXOJUT C MPUBJICUEHUEM 3HAHUM W3 paHee U3YUYEHHBIX yUeOHBIX IMPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 knacce» u «dusuka. 7 Kiaacey.

[Ipyn u3yyeHUn XUMUU MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOI HayKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTHUYECKOH /EATEIbHOCTH YeJOBEeKa M KaK OJIHOTO
13 KOMIIOHEHTOB MHPOBOU KyJIbTyphl. 3ajiadya yueOHOTO IMpeaAMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHUM — BaKHEUIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX
MOJIOKEHUM, JOCTYMHBIX OOOOIIEHUI MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HayKH, B
MPHOOIIEHNN K HayYHBIM METOJaM MO3HAHUS MPH U3yYEHUH BEIIECTB U XMMHUECKUX PEaKlUii, B
(GOopMHUpPOBaHMM M PA3BUTUM IO3HABATEJIBHBIX YMEHUH W HUX TNPUMEHEHUH B Yy4eOHO-
[I03HABATEIbHON M y4eOHO-UCCIEN0BATENbCKON NEATENbHOCTH, OCBOEHUH MPaBHJI OE30I1aCHOTO
oOpaleHHs C BEECTBAMU B IOBCEIHEBHOM KHU3HHU.

IIpy u3ydeHUM XMMHMHM Ha YpOBHE OCHOBHOTO OOILEro oOpa3oBaHUs BA)KHOE 3HAUCHHE
puoOpeNH Takue 1eH, Kak:

— (hopMHUpOBaHNE MHTEIJIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMO0Opa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOSITEJIbHOMY IPHUHATHIO pPELICHUH, CHOCOOHON aJanTHpOBaTBC K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HaIpaBJICHHOCTb OOY4YEHUs Ha CHCTEMaTH4YecKoe IPHOOLICHHE OO0ydYarolmMXcs K
CaMOCTOSITEJIBHOM ~ IO3HABAaTEIbHOM  AEATEIBHOCTH,  HAydyHbIM  METOJAM  IO3HAHMI,
(GopMUPYIOLIUM MOTUBALMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— olecrieyeHue YCIOBHM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaIOUIUMUCS OIbITa
pa3sHOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIHOYEBBIX HABBIKOB (KJIHOUEBBIX
KOMIIETEHIHI), IMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue oOmell GyHKIMOHAIBHOW U €CTECTBEHHO-HAY4YHOI I'PaMOTHOCTH, B TOM
quciae YMEHMH OOBACHATh M OLEHMBATH SBJICHHUS OKPYXAIOIIEro MHUpPA, UCHOJIb3YS 3HAHUS U
OMNBIT, TOJYYEHHbIE MNPU M3YYEHUU XUMHM, NPUMEHATh HUX IpPU pEUIeHuu MpodiieM B
ITOBCEIHEBHOM KU3HU U TPYAOBOU AEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOMUXCs TYMaHUCTUUECKMX OTHOIIEHUH, MOHUMaHUsI LIEHHOCTH
XUMUYECKUX 3HAHUHM Ui BBIPAOOTKM 3KOJIOTMYECKH IeJIecCOO0pa3HOTro MOBEACHHUS B OBITY U
TPYOOBOM NEATENBHOCTH B LIENAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOLIEH MPHUPOIHOMN
Cpelsl;

— pa3BUTHE MOTHBALIUU K O0YUYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHs OOIIEYeNOBEYECKHX LEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBHIOODY
npo(uIIs ¥ HaPaBJICHHOCTHU JAajbHEUIIero 00yueHus..



OOr1iee YMCIIO YacoB, OTBEACHHBIX IS M3YYCHHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaniser 136 yacos: B 8 kinacce — 68 "acoB (2 yaca B Heneln), B 9 kitacce — 68
4acoB (2 yaca B HEJIENIO).



COJEPKAHME OBYYEHUA

8 KUIACC

IlepBoHa4Ya/IbHBbIE XMMHYECKHE TOHSATHUS

[Ipenmer xumuu. Ponb XMMHUM B JKU3HHU 4Y€JIOBEKa. XUMHS B CHUCTEME HayK. Tena u
BemiecTBa. Pu3MuecKre CBOWCTBA BEIIECTB. ArperaTHoe COCTOsiHHME BemiecTB. [lonsitue o
METOJIaX MO3HAHMS B XUMUM. YHCThIE BenecTBa U cMecu. CriocoObl pa3/ielieHus: CMeceH.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XHMHUYECKHX 3JIEMEHTOB.
[IpocTsie u ciioX)HBIEC BelecTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX JJIEMCHTOB.  3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIApHAS
Macca. MaccoBasi 07151 XUMHUYECKOTO 3JIEMEHTA B COCTUHEHUU.

KonnuectBo BemectBa. Moisib. MomsipHass macca. B3auMocBsi3b KOJM4YecTBa, MacChl U
YHUCJIa CTPYKTYPHBIX €IUHUIL BemecTBa. Pacuérel mo popmMynaM XuMUUECKUX COSTMHEHUH.

dusznyeckue M XMMHUUYECKHE SIBJICHUS. XHUMHUYECKas peakius W e€ NpHU3HaKU. 3aKOH
COXpaHEHHUs MacChl BEMIECTB. XUMUYECKHE ypaBHEHHUs. Knaccupukamms XUMUIECKUX PEAKITUI
(coenuHeHMs, pa3I0KEHUs, 3aMEIICHHS, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOW TMOCY/IOH, mpaBujaamMu paboOThl B Ja0OpaTOpUu U MpUEMaMH
oOparieHus ¢ JabOpaTOpHBIM 00OPYJAOBaHWEM, W3YYCHHE M ONMHUCaHWE (DU3UIECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMoIeHne HU3NIecKuX (TJIaBJIeHNEe BOCKA, TAsTHUE JIbJIA,
pacThpaHue caxapa B CTyNKe, KUIIEHHE U KOHJAEHCAIUs BOJbl) 1 XUMUYECKHX (TOpEHHE CBEYH,
MPOKaJTUBaHUE MEIHON MPOBOJIOKH, B3aMMOJICHCTBHE Mela ¢ KHCJIOTOW) SIBJICHHM, HaOIIOCHUE
W ONHUCaHWe TPU3HAKOB TNPOTEKAaHUS XUMHUYECKHUX peakiuil (pas3iokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJIOpHAOM Oapusi, paznoxeHue ruapokcuna meau (I1) mpu
HarpeBaHWM, B3aMMOJEHCTBHE kene3a ¢ pactBopoMm comu meau (1), usydenwe crmoco6oB
paszeneHuss cMecedl: ¢ TOMOIIbI0 MarHurta, (QUIBTPOBAHME, BbINApUBAHUE, JAUCTUIUIALINSL,
xpomatorpadus, MpoBeJeHHE OYHCTKH TIOBAPEHHON COJM, HaONIOJICHUE U  OIKCAHUE
pe3yNbTaTOB MPOBEACHUS OIbITA, WUTIOCTPUPYIOUIETO 3aKOH COXpPaHEHHs] MacChl, CO3JaHHe
Mozeneil MoJieKy: (IIapoCTEeP>KHEBBIX).

BaxHeiinmue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Bo3nyx — cmech razos. CoctaB Boznyxa. Kucinopos — 3jeMeHT U HpOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpusndeckue 1 XUMUYECKHE CBONCTBA (PEaKIUi FOPEHUs).
Oxcuppl. Ilpumenenue xkuciopona. CnocoObl MOJydeHUs KUCTOpoAa B Jaboparopuud u
npoMelneHHocTu. KpyroBopot kucioponga B mpupoze. O30H — auioTporHas MoAuQUKaIus
KHCTIOpO/Ia.

TemoBoit 3pdexT XuMUUEecKol peakiuu, TEPMOXMMUYECKHUE YPaBHEHMS, 5K30- U
SHAOTEPMHUUYECKUE peakuu. TOIIMBO: Yroib M MeETaH. 3arpsA3HEHUE BO3AyXa, YCHUIICHUE
MapHUKOBOTO 3¢ eKTa, pazpylieHHe 030HOBOTO CIOS.

Bomopon — »snemeHT u mpocroe BemiectBo. HaxokaeHwe Boaopoja B - MPHUPOJE,
(buznuecKkrue 1 XUMUYECKHe CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MmorydeHus. Kucinotsr u comnu.

MonsipHblii 00bEM razoB. Pacuérsl M0 XUMHUYECKUM YPaBHEHUSM.

®dusnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelieHHble u
HEHACBIIIEHHbIE PacTBOPHL. PacTBOpMMOCTH BemiecTB B Boje. MaccoBast 10sl BeEllecTBa B
pactBope. XumMuueckue cBoicTBa BoAbl. OcHOBaHuA. Poib pacTBOPOB B MpHUPOJIE U B KU3HU



yenoBeka. KpyroBopoT BOJIbI B MpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OXpaHa W OYUCTKA
MIPUPOJIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coenuHenmnit. Oxcuabl. Kiaccudukaius OKCHIIOB:
coneoOpa3ymomire (OCHOBHBIC, KHCIOTHBIE, aM(POTEpHBIE) U HecosieoOpa3yromue. Homenkmarypa
okcus10B. Duznyeckre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHue okcuIoB.

OcHoBanms. Krnaccudukanuss OCHOBaHUWH: IMETOYM W HEPACTBOPUMBIC OCHOBAHUSL
Homenknarypa ocHoBanuii. dusmdeckue M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3UYECKHe U XUMHYCCKHC
cBoiicTBa kucnoT. Psan aktuBHoctu metamuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkinarypa coneil. @u3znueckue U XUMHUUECKHe cBoicTBa coseil. [lomyuenue
COJIEH.

['eneTnveckast CBA3b MEXKIYy KIaCCaMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJICIICHHE COJIepKaHusl KUCIOPO/ia B BO3AYyXe, MOJIyueHUEe, COOMpaHue,
pacro3HaBaHUE W W3YYCHHE CBOWCTB KHCIIOPOJa, HAONIOACHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBHSI BOSHMKHOBEHUSI W TIPEKPAIEHUs] TOpeHUs (TIo)Kapa), 03HAaKOMJICHHUE C
oOpasraMu OKCHJIOB M OTHMCaHWE WX CBOWCTB, TOJIyueHHE, cOoOWMpaHWe, paclo3HaBaHUE U
H3ydeHHe CBOWCTB BoJopoja (ropeHue), B3aumozelcTBhe Bojgopoaa ¢ okcuaom wmemu (1)
(BO3MOXHO HCTIOJB30BAHKUE BUICOMATEPUAIIOB), HAOIIOACHIE 00pa3IloB BEIIECTB KOJIUYECTBOM
1 Momb, uccrnenoBaHWe OCOOEHHOCTEN PacTBOPEHMs BEIIECTB C Pa3MYHON pacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEIEIEHHOW MAacCOBOM JI0JIed pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHICTBHE BOJBI C MeETauIaMH (HAaTpUeM M KajiblueM) (BO3MOXXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUANIOB), HCCIIEIOBaHUE 00pa3llOB HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPAcKH HMHIMKATOPOB B PAacTBOpPax KUCIOT W IEJIOYeH, M3yuyeHue
B3aumojeiicteus okcuma memu (II) ¢ pacTBOpoM cepHO KHCIOTBI, KHUCIOT C METalJlaMHu,
peakuuii HEeUTpaau3aluu, IOJYyYEHHE HEPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajuia IPyruM U3 pacTBOPA COJIM, pELICHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaxHennme
KJIaCChl HEOPTraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3akoH u Ilepuoguyeckass cucrema xumu4veckux jiementos /. H.
MenpaeseeBa. CtpoeHune aroMoB. XumMu4eckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE
peakuuu

[lepBpie MOMBITKH KIAacCU(PUKAUU XUMHYECKUX »dleMeHTOB. [loHsTHE o0 Trpymmax
CXOJHBIX AJIEMEHTOB (IIEOYHBIC U MIETIOYHO3EMENbHbIE METAJUIbI, TaJOreHbl, UHEPTHBIEC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3ytoT aM(pOTepHBbIE OKCUIBI U TUAPOKCUIBI.

Ilepuomuueckuit 3akoH. llepuommueckass cucremMa XuUMHYeCKUX 3neMeHToB JI. .
MenneneeBa. KopoTkonepuonnas u imHHOomnepuoaHas Qopmbl Ileproguueckoit cuCTeMbl
xumuyeckux snemeHToB [[. W. Menneneesa. Ilepuoast u rpynnbl. Dusmyeckuid cmbich
MOPSAAKOBOTO HOMEPA, HOMEPOB NIEPHOJIA U TPYIIIIBI JIEMEHTA.

Crpoenune aromoB. CocrtaB aTtoMmHbIX snep. HW3otombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEeHTOB [leproanueckoil crucTeMbl
J. W. MenneneeBa. XapakTepUCTHKa XHUMHUYECKOTO OJJIEMEHTa MO €ro IOJIOKEHUIO B
ITepunoanueckoii cucreme . 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pPaJuyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAIUNTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IpyIIiaM U Mepuoam.



3nauenue [lepuonnueckoro 3akoHa u lleproguyeckoil cuCTeMbl XMMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. J1. 1. MenneneeB — yd€HbIN U IpayKJaHUH.

XuMHuueckass  CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIEeKTPOOTPULIATEIILHOCTh XUMHYECKUX 3JIEMEHTOB. MloHHAas CBS3b.

Crenenp  okucieHusi.  OKHCIHUTENbHO--BOCCTAHOBHUTENIbHBIE — peakuuu. [Iporieccsr
OKHCIICHUS U BOCCTaHOBJICHHS. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumeHnm:

n3ydeHue oOpaslioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCUCTBHE THIPOKCHAA
[IMHKA C PAacTBOPAMHU KHUCJIOT M IIEI0YEH, MPOBEIACHUE OMBITOB, WILTIOCTPUPYIOMINX MPUMEPHI
OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX PEaKuid (TOPEHUE, PEAKIIUU PA3I0KEHUS, COCTUHCHHUS).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXIpeAMETHBIX CBSI3€H MPU M3YUYEHHH XUMHH B 8 KJIacCE€ OCYIIECTBIISICTCS
Yepe3 MHCIOJB30BaHME KaK OOIIMX €CTeCTBEHHO--HAYYHBIX TIOHSATHUH, TaK U TOHSATHUH,
SIBJISTIOLIIAXCSI CACTEMHBIMH IS OTACIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHSATHS: HAy4dHbIM (akT, TUMOTE3a, TEOPHUs, 3aKOH,
aHalmW3, CHUHTE3,  Kilaccuukanus,  MEePUOTUIHOCTD, HaOJI0/ICHHE, IKCIIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHE, MO/IENb, SIBJICHUE.

®dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKJIHJ, HW30TOIIHI,
PaIMOaKTUBHOCTh, MOJICKYJa, DSJEKTPUUYECKUN 3aps, BEIIECTBO, TeIO0, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, ra3, (PU3WYECKUE BEIMYWHBI, €IWHUIIBI W3MEPEHUs, KOCMOC, TIIAHETHI,
3BE31161, COJTHIIE.

buonorus: porocunTes, npixanue, onocdepa.

l'eorpadusa: armocdepa, rtumpocdepa, MHHEpadbl, TOPHBIE TIOPOJbI, IOJEC3HBIC
HCKOIIaeMbl€, TOTIUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTtBo 1 XuMHYecKas peaKusi

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrtemMa XuMuU4Yeckux osaemeHToB [[. .
MenneneeBa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTM B U3MEHEHHU CBOWCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPHOJOB, Kalus, KalbLMs U UX COCIUHEHHH B COOTBETCTBUU C
MOJIOKEHHEM 3JIeMeHTOB B [lepuonyeckoii cucteme U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUABI XUMHUYECKOW CBSI3M. THIBI KPUCTANIMYECKHX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMUECKON PEHIETKH M BUIA XUMHYECKOMN
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUYECKHE CBONCTBa
BEIECTB, OTHOCAIIMXCS K PA3IUYHBIM KJIAcCaM HEOPraHWMYECKUX COCIWHEHUH, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukanus XuMU4YecKUX peakiui Mo pa3iuyHbIM MpU3HAKaM (10 YKHCIY U COCTaBy
YYaCTBYIOIIMX B pEaKIUU BELIECTB, MO TeIIoBOMY 3((deKTy, M0 H3MEHEHUIO CTeHeHel
OKHUCJICHUS XUMUYECKHX DJIEMEHTOB, MO OOpPAaTUMOCTH, MO YYacTHIO KaTanuzaropa). JK30- U
SHAOTEPMHUUYECKHE PEAKIINHU, TEPMOXUMHUYECKNE YPABHEHUSI.

[TonsitTne o ckopoctu xumuueckoi peakuuu. [loHsTe 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [loHsATHE O TOMOTeHHbIX M TeTEepOreHHbIX peaknusax. [lonstue o
karanuze. lloHsiTHE O XMMHYeCKOM paBHOBecHMH. @DakTOpbl, BIUAIOIIME HA CKOPOCTh
XUMUYECKON PeaKklUy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHSL.



OKHCAUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIMM, JJIEKTPOHHBIM OajgaHC OKUCIMTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkuuil ¢ UCIOIb30BaHUEM METO/A SIEKTPOHHOIO OasaHca.

Teopust 3MEKTPOIUTUYUECKON AUCCOLMALMU. DJIEKTPOJIUTEL U HEIEKTPOJIUTHl. KaTHOHBI,
aHUOHBI. MeXaHu3M JUCCOLMAlMU BEIIECTB C PA3IMYHBIMU BUJAMH XHMHUYECKOM CBSI3H.
Crenenp aucconuanyu. CHUIIbHbIE U cIa0ble 3JIEKTPOIUTHI.

Peakuuu noHHoro o6meHa. YciaoBHUsS NMPOTEKAHUS PEAKLMM MOHHOTO OOMEHa, MOJHbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHS peakuuil. CBoICTBa KUCIIOT, OCHOBaHUI M COJeil B cBeTe
MIpPECTaBICHU 00 >3JIEKTPOIUTHUECKON auccouuanuu. KauecTBeHHbIE peaklMU Ha HOHBI.
[TonsiTue 0 runponu3e conen.

Xumuueckuit IKcnepumenm:

03HAaKOMJIEHHE C MOJENIAMHM KPUCTAJUNIMYECKHX PEIIETOK HEOPraHWYEeCKHUX BELIECTB —
METaJJIOB W HeMeTauloB (rpadgura W anmasza), CIOKHBIX BELIECTB (XJIopuaa HaTpus),
HCCIIEIOBAaHUE 3aBUCHUMOCTU CKOPOCTH XUMUYECKOM peakIUuu OT BO3JACHCTBUS pa3IMYHbIX
(akTOpOB, HCCIEIOBAHUE AIEKTPONPOBOJHOCTH PAaCTBOPOB BELIECTB, MpOIECCa JAUCCOLUAIMH
KHUCJIOT, Iejo4Yel u cosel (BO3MOXHO KCIIOJIb30BaHUE BHUEO MaTEepUalioB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKU MPOTEKaHUS peakuuid HMOHHOro oOMeHa (oOpa3oBaHHE
ocaJika, BBIJIEJICHHE Ta3za, o00pa30BaHHWE BOJbI), OMBITOB, WJUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMi (TOpeHue, peakiuu pa3iokKeHHs, COCIUHEHHS),
pacrno3HaBaHHe HEOPraHWYEeCKUX BEIIECTB C IMOMOIIbI0 KAaueCTBEHHBIX pEaKIUil Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HeMeTa/uibl M UX COeAUHEHHS

OOmiass xapakTepucThka rajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHbIE
creneHn okuciaeHus. CTpoeHHe M (PHU3NYECKHE CBOWCTBA MPOCTHIX BEUIECTB — TaJIOTE€HOB.
XWMHYECKHE CBOMCTBA Ha TIpUMEpe Xjopa (B3aUMOJEHCTBHE C MeETajUlaMH, HEMETaJUIaMu,
menouamu).  XmopoBojopon. CosssHas KUCIOTa, XWMHYECKHE CBOWMCTBA, TOJydeHUE,
npuMeHeHue. JleiicTBre xjiopa U XJ0pOBOJA0POAa HA OPraHU3M yesoBeka. BaxkHenmme Xiaopuabl
U UX HaXOXJICHHE B IPUPOJE.

OO6mrass xapakrtepucTrka 3JeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue U (U3HUECKHUE CBOICTBA MPOCTHIX BEUIECTB —
KHCIIOpO/ia M cepbl. AJJIOTPOIHbIE MOAU(DUKAIIMKM KUCIOPOAa U cepbl. XMMHUYECKHE CBOICTBA
ceppl. CepoBojopoAd, cTpoeHue, (pusmueckue M XUMUYecKHe cBOMcTBAa. OKCHUIBI CEphl Kak
MPEJICTAaBUTENN KUCIOTHBIX OKcHIOB. CepHas KucioTa, (pu3Mueckue M XMMHUYECKHUE CBOICTBa
(oOmme kak mpeAcTaBUTENS Kiacca KUCIOT W crenuduyeckune). XHUMUYECKHE PEaKIHH,
JeKalMe B OCHOBE MPOMBIIUICHHOTO croco0a MONydeHHs] CepHOM KHUCIOoThl. [IpumeHeHue
cepHOl kucaoTel. Conu cepHON KHCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
ceppl U €€ COENMHEHMH B mpupoae. XHUMHUECKOE 3arpsA3HEHUE OKpYXarolled cpembl
COCIMHEHUSIMU Cepbl (KUCIOTHBIC MO, 3arpsi3HEHUE BO3JAyXa U BOAOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTUKa 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOEHHs aTOMOB,
XapaKkTepHble CTENEHM OKHUCIEeHHs. A30T, paclpocTpaHeHHe B Mpupoje, (usnyeckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, €ro GU3n4ecKue U XUMHUYECKUEe
CBOICTBA, MoTyueHHe U npuMeHeHue. Coiau aMMOHUS, UX (PU3NYECKHE U XUMUYECKHUE CBOICTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHA. A30THas KUCIIOTa, €€ IOJIy4eHUE,
¢u3nyeckue M XUMHUYECKHe CBOHCTBa (OOIIME Kak MpeACTaBUTENs Kiacca KHCIOT |
cneuupuyeckue). Mcrnonp3oBaHe HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MHMHEpPAIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH CPEeIbl COSTMHCHHSIME a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHUE BO3JyXa, MOYBBI M BOJOEMOB). Docdop, amuioTpomHbie MoAU(UKAIUU
dochopa, duznyeckne n xumuueckue cpoiictsa. Oxcuna ¢ocdopa (V) u dochopHas kucnoTa,
¢u3nyeckue M XHUMHYECKHE CBOICTBa, moiydeHue. McmompzoBanue ¢GocdaTtoB B KauecTBe
MUHEpaJIbHBIX YI0OpEHU.

OO6miass xapakrepuctuka 3yeMeHToB I[VA-rpynmnbl. OcoOE€HHOCTH CTpPOEHHUS aTOMOB,
XapaKkTepHbIE CTENEHH OKUCIEHHS. YTIEepOJ, aTIOTPOIHBIE MOIU(BHUKAIINH, PACIIPOCTPAHEHUE B
npupoje, Gu3NUecKue U XUMU4IecKrue cBoicTBa. Axcopomus. KpyroBopor yriepoaa B mpupo/e.
Oxcupl yriaepoaa, ux pU3NYECKHe U XMMUYECKHE CBOWCTBA, ACWCTBUE HA KUBbIE OPraHU3MBL,
[IOJIyYE€HUE U MPUMEHEHHE. DKOJIOTMYECKue MpoOiIeMbl, CBA3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUI0TE3a IN00aJbHOTO TMOTEIUIEHNs KJIMMAaTa, NapHUKOBBIN 3(P@exT. YronbHas KUCIOTa U €€
COJIM, UX (U3MYECKHE U XMMHUYECKHE CBOMCTBA, NOJydeHHE M IpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHaT-wmoHbl. Mcnonp3oBanue  kapOOHATOB B OBITY,  MEAMIIMHE,
MIPOMBIIIIJIEHHOCTH U CEJIbCKOM XO3SHMCTBE.

[lepBoHauanbHble TMOHATUS 00 OPraHUYECKUX BEIIECTBAaX KAK O COEIMHEHUSX yriepoia
(MeraH, »TaH, STWIEH, AalleTWJIEH, 53TaHOJI, TJHUIEpUH, YKCcycHass Kucinorta). [Ipupoansie
WCTOYHUKU YIJIEBOJOPOJIOB (yroJib, MPUPOIHBIA ra3, HEPTh), MPOIYKTHl HX MepepadOTKU
(6eH3uH), UX POJIb B OBITY U MPOMBIIICHHOCTH. [ToHATHE O OMOJIOTHYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, YrieBoJax — M HUX pPOJM B JKU3HM 4YelloBeKa. MarepHalbHOE €JUHCTBO
OpraHMYECKUX U HEOPTaHUYECKUX COEAMHEHUN.

Kpemuuii, ero ¢usnyeckue M XUMUYECKHE CBOWCTBA, IMOJIyd€HHE M MPHUMEHEHHUE.
Coemunenus kpemHus B mpupoge. OOmme mnpexactaBieHuss o6 okcuae kpemuus (IV) u
KpeMHHEBOU kuciaote. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B IPOMBINUICHHOCTH. BaskHeimume
CTPOMTENIbHBIE MaTepHalIbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »xene300eToH. [IpobiemMbr
0€30MacHOTO UCMOJIb30BaHUS CTPOUTEIBHBIX MaTEPHAIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuil IKcnepumenm:

M3y4eHHue oO0pas3I0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI, IPOBEICHHE
KAaueCTBEHHBIX PEaKIuil Ha XJIOPUI-HOHBI U HAOIIOJCHHWE MPU3HAKOB HUX MPOTEKAHUS, OIBITHI,
oTpaxaromue (u3nuecKkue U XMMUYECKHE CBOWCTBA TaJIoOTEHOB M UX COEAMHEHUH (BO3MOXKHO
UCII0JIb30BAHME BUJICOMATEPHANIOB), O3HAKOMJICHHE ¢ oOpa3lamMu XJIOpUAOB (TaJOreHUIIOB),
O3HaKOMJIEHHE C oOpasmamMu cepbl U €€ COEIUHEHUSMH (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEpUANIOB), HaONoJIeHue Tmpolecca oOyriMBaHUS  caxapa TMOJ  JeHCTBHUEM
KOHILIEHTPUPOBAHHON CEPHOM KHUCIOTHI, U3y4YEeHHUE XMMHUYECKUX CBOMCTB pa30aBIIEHHOUN CepHOI
KHUCIIOTBI, TIPOBEJCHHE KAa4eCTBEHHOW peakIuu Ha cynb(haT-uoH M HAOIMIOJeHHE NpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE C (PU3WYECKUMH CBOICTBamMH a30Ta, (ochopa U UX COETUHEHUI
(BO3MOKHO HCHOJIB30BaHUE BUACOMATEpUAIOB), 00pa3aMu a30THBIX U GOCPOPHBIX YIOOPEHHUI,
MoJIyueHue, coOupaHue, paclo3HaBaHWE U M3yUYEHUE CBOICTB aMMHaka, I[POBEICHUE
KaueCTBEHHBIX pEaKIUil Ha WOH amMMOHHMS M ¢ocar-uOH U HU3Y4YEeHHE MPU3HAKOB HX
MPOTEKaHMsl, B3aMMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbI0 (BO3MOXHO
HCIOJb30BAHNE BUIECOMATEPHATIOB), U3y4EHHE MOJENEeH KpPUCTAJUIMYECKUX PEHIETOK anMasa,
rpaguta, ¢ymiepeHa, O3HAKOMJIEHHE C TIPOLECCOM aACcOpOLMU PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOTrasa, MOIydyeHHe, COOMpaHue, paclo3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKUCIIOTO Ta3a, MpOBEIEHHE KaYeCTBEHHBIX peakifii Ha KapOOHAT H
CHJIMKAaT-UOHBl W U3y4eHHE MPHU3HAKOB HX IPOTEKAHUS, O3HAKOMIIEHHE C TPOJIYKIUEH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEUIeHHE SKCIEepUMEHTANbHBIX 3ajau Mo TeMe «Baxueiimme
HEMETaJUIbl ¥ UX COEAUHEHUS.



MeTaibl M UX COeTUHEHUS

OOmass xapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU UX
noJioxkenud B [lepuoanueckoi cucreMe xumuueckux anemeHtoB /. . Menaeneesa u ctpoeHus
atoMoB. CTpoeHue MerauioB. Meraminyeckass CBSI3b W METAJUIMUECKas KpUCTAJLIIMYEcKas
peméTka. DNEKTPOXUMUYECKUM Psii HANPSOKEHUH MeTamioB. (Du3MuecKue U XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl mosydeHus MmetTaiuioB. [loHATHE O KOPPO3UH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'YH, TIOPATIOMUHUN, OpoH3a) U
WX MIPUMEHEHHUE B OBITY U MPOMBIIIJICHHOCTH.

[[{esrouHbIe METAIUIBL: MOJIOKEHUE B [lepnoandeckoi cucreMe XMMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE UX aTOMOB, HaxoXJeHue B mpupoie. dusmyeckne U XUMUUYECKUE
cBOMcTBa (Ha mpuMepe HaTpus U Kanusi). OKCUIBI M TUAPOKCUIBI HATPpUS U Kanus. [Ipumenenue
IIEJTOYHBIX METAJUIOB U UX COCTUHEHU.

[IlenoyHO3eMENBbHBIE METAJIBI MarHuid M KaJbLMi: ToJIOKeHHEe B Ilepuonmueckon
cucreme xumuueckux sneMeHToB J[. M. MenpeneeBa, CTpoeHHWE WX aTOMOB, HAXOXJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHuWs U Kaiblud. BakHelmiume coearuHEeHUs
Kanpus (OKCHUII, TUAPOKCU, coH). JKECTKOCTH BOABI M CIOCOOBI €€ yCTpaHEHH .

AmomuHMil: nonoxenue B Ilepmoamueckoil cucreme xumMuueckux snemeHTtoB JI. .
MenneneeBa, CTpoeHHe aTroma, HaxoKJeHue B npupojie. dusnueckue U XMMHUYECKHE CBOWCTBA
amroMuHMsI. AM(OTEpHBIE CBONCTBA OKCUIA M THIPOKCHUIA ATFOMUHUS.

Kenezo: mnonoxenue B llepmoamdeckoid cucreMe xXumMuueckux osnemeHtoB [[. H.
MenneneeBa, CTpoeHHe aToma, HaxokJeHue B npupoje. dusnueckue U XMMHUYECKHE CBOWCTBA
xenme3a. Oxcupasl, ruapokcuasl U conu skenesa (1) u skemesa (ll), ux cocra, cBoiicTBa U
MOJTy4YEeHHE.

Xumuueckuil IKCnepumenm:

O3HAaKOMJICHHE C oOO0pa3laMy METaJUIOB U CIUIaBOB, UX (PU3UYECKHMMH CBOWCTBaMH,
W3Y4YEHHE pe3yNIbTaTOB KOPPO3UM METaIOB (BO3MOKHO HCIOJB30BaHUE BHUJICOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCUA KaJbIUsl U HATPUS C BOJOM (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJbBI, IMpollecca TOPEHUs jKeleza B
KHUCTIOpo/ie  (BO3MOXKHO  HCHOJb30BAaHUE  BHIIEOMATEpUANIOB), IPU3HAKOB  MPOTEKAHUS
KauyeCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, Kajdblus, alIOMUHMS, IHUHKa, xene3a (II) u sxenesa
(I11), memu (I1), HaGmroaeHWE W OMUCAHUE MPOIIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMU HATPHS,
KaJmusi U Kajblus (BO3MOXKHO HCIOJIb30BaHHE BUACOMATEPHUAJIOB), UCCIeI0BaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCUJIA AIFOMUHUS U THAPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BaxkHellne MeTallyIbl U UX COCTUHEHUSD.

XuMHUS U OKPYXKawLIas cpeaa

BemectBa n marepuainsl B OBCEIHEBHOW JKM3HU 4ellOBeKa. bezonmacHoe MCIoJib30BaHUE
BEIIECTB M XWMHUYECKUX peakiuii B ObiTy. [lepBas momomp mpu XUMHYECKUX OXKOrax H
OTpPABJICHUSIX.

XUMHYECKOe 3arpsisHEHUE OKpYKarolen cpefpl (TpenenbHasi JOMyCTUMasi KOHIIEHTPaIUs
BemecTs, naiee — [1JIK). Ponb xumMuu B penieHnu 5KOI0rH4ecKux npooiem.

Xumuueckuii 3kcnepumenm:

M3y4eHHe 00pa3lioB MaTepuasoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE MaTEpUaIbl).

Mescnpeomemmuuoie céaszu

Peanuzamust MeXnpeaAMETHBIX CBSI3€U MPU U3YYEHUH XUMHUU B 9 Kilacce OCYIIECTBISETCS
4yepe3 HCMONB30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W  TOHSITHIA,
SIBJISIFOLLMXCSI CACTEMHBIMH ISl OTACIIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.
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OOmie ecTecTBEHHO-HAYYHBbIC TOHSATHS: HAy4YHBIH (aKT, TUMOTE3a, 3aKOH, TEOpHs,
aHanM3, CHUHTE3,  KiIaccHu(UKauus,  MNEPUOTUYHOCTD, HaOJII0ICHUE, AKCIEPUMEHT,
MO/ICTIUPOBAHUE, U3MEPEHUE, MOJIEITb, SIBIICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHUS, MAaTCPHAIIBL.

®dusmnka: Marepus, aroM, OSJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
paivOaKTUBHOCTb, MOJIEKYJA, OJJIGKTPUYECKUI 3aps], MPOBOJHUKH, IOJYIPOBOJHHUKHU,
IMRJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, Tas,
pacTBOp, PpacTBOPUMOCTb, KpPUCTAINIMYECKasl pemérka, CIUlaBbl, (U3UYECKUE BEIUYUHBL,
€IMHULIBI U3MEPEHHUS, KOCMUYECKOE ITPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢oTtocunTes, npixanue, Ouocdepa, KOCUCTEMa, MUHEpAIBHBIC YIOOPECHHS,
MHUKPO3JIEMEHTBI, MaKpPO3JIEMEHTHI, IUTATEIbHbBIE BELLIECTBA.

l'eorpadus: armocdepa, rtumpochepa, MuHEpadbl, TOPHBIE TMOPOJBI, IOJE3HbBIE
HCKOIIaeéMbl€, TOIINBO, BOJHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00miero oOpa3oBaHuUs
JOCTUTAIOTCS B X0/i¢ 00y4eHHsI XUMHHU B €IMHCTBE Y4eOHOW U BOCIIUTATEIILHOMN JCATCIHHOCTH B
COOTBETCTBUM C  TPAJAMIUOHHBIMH  POCCUHCKMMH  COLHOKYIBTYPHBIMH M  JYXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPHHATHIMH B OOIIECTBE MPAaBUJIAMH U HOPMaMH IOBEICHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaMOTIO3HAHMS, CAMOPA3BUTHS M COIMATTM3ALNN 00yYalOIUXCSl.

JIMYHOCTHBIC pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCS
CHCTEMO} MO3MTUBHBIX IIEHHOCTHBIX OPUEHTAIIMH M PACIIUPEHHE OMbITA JNCATENILHOCTH Ha e
OCHOBE, B TOM YHCJIEC B YaCTH:

1) maTpHOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHUS XUMHYECKON HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW HH(OpMAIUeH 0 MEepelOBhIX JOCTIKCHHUSX U OTKPBITHIX
MHUPOBOI M OTEYECTBCHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHAX 00 ycTpoiicTBe
MUpa 1 oOlIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHUS:

NPEJCTABICHNUS O COIMAJBHBIX HOPMAxX W MPaBUIIaX MEKJIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE, =~ KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOW,
y4e0HO-HCCIICIOBATENILCKOM, TBOPYECKOW W JPYrUxX BHUAAX ICATEIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM JIESITEILHOCTH ITPU BBITIOJIHCHUH YYeOHBIX, TO3HABATEIBHBIX 337124,
BBITIOJTHCHUN XUMHYECKHX OKCICPHMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHUS K
B3aMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIM B TIpOIecce 3TOH Y4eOHOIl NesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE WM MOCTYIKH CBOMX TOBApHIIEH C IMO3WLIUH HPABCTBCHHBIX H
HPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIIEACTBHII MOCTYIIKOB,

3) HEeHHOCTH HAYYHOT0 NMO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XUMHUYECKOH  peakiuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPa3BUTHSI HAyKd U COCTABIIIOIIME OCHOBY IS
HNOHMMAHMS  CYIIHOCTH HAyJYHOHW KapTHHBI MHpa, MPEACTABICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBS3SX UYENOBEKa C MPHPOIHON Ccpenoil, o poiu
XUMHH B TO3HAHUH 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPABJICHHbIC HA MOJYyYCHHE HOBBIX 3HAHHN 110 XUMHHU,
HEOoOXoMuMbIe i OOBSCHEHHs HaOIOAeMbIX IPOLECCOB M SIBJICHHM, IO3HABATEIHHOM,
UH()OPMAIIMOHHON M YUTATEIBCKOM KYIBTYPhI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIBHOI paboThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOU JIUTEPATYpPOM, JOCTYIHBIMH TEXHHYCCKHMH CpPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOYYCHHIO W TO3HAHMIO, JFOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MMPOSKTHOW M HCCIIENOBATENBCKOM JEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00y4eHUs B TAJIbHEHIIEM;

4) ¢popMHPOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBIH 00pa3 >KM3HU, OCO3HAHHME IOCJIEJCTBUI M HENPUATHE BPEIHBIX
NPUBBIYEK (YIOTPEOIECHHSI aIKOTO0JIsl, HAPKOTUKOB, KypEeHHs), HEOOXOAUMOCTH COOIIOICHHS
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mpaBwI 0E30MacCHOCTH TpHU OOpalICHUH C XMUMHUYECKMMHU BEIIECTBAMHU B OBITYy U pealbHOU
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHMUS:

WHTEPEC K MPAKTUIECKOMY U3YYCHHUIO Tpodeccuil U Tpyaa pa3auvHOro pojia, YBaXKCHHE K
TPpyly M pe3ylbTaraM TPYIOBOW JAESITEIBHOCTH, B TOM UYHCIE HAa OCHOBE IPUMEHEHUS
MpeAMETHBIX 3HAHUM 10 XUMHUM, OCO3HAHHBIM BBIOOP WHIWUBUIYATLHOW TPACKTOPHUH
MPOJOJDKEHHST 00pa3oBaHUsi ¢ YYETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, YCIEIIHOW MpOo(ecCHOHANBHON IeSTEeNbHOCTH U
pa3BHUTHS HEOOXOJMMBIX YMEHHI, TOTOBHOCTh JIAIITHPOBATHCS B MTPO(hecCHOHAILHOM cpeie;

6) 3K0JIOrHYeCKOT0 BOCTIMTAHMS

9KOJIOTMYECKHU 11eeco00pa3HOe OTHOIIEHHWE K MPUPOJIe KaK NCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, MOHUMAHUE I[EHHOCTH 30pOBOro M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY U TICUXHUYECKOMY 37I0POBBIO,
OCO3HAHHUE LIEHHOCTH COOIIOIEHUS PaBUJ 0€30IIaCHOTO MOBEAEHUS MpH paboTe ¢ BEleCTBaMH,
a TaK)Ke B CUTYAIIUSX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUSA, TMOJydaeMble MPH U3YYCHHH XUMHUH, JUISI pPEHICHUs
3a7a4, CBA3aHHBIX C OKPYKAIONIEH MPUPOTHON CPEIOH, JIJIsl MOBBIICHUS! YPOBHS 3KOJIOTHYECKOMN
KYJIbTYpblI, OCO3HAHUSA TJI00ATHHOTO XapaKTepa dKOJOTHISCKUX MPOOJIEM U MyTeH WX PEIICHUs
MOCPEJCTBOM METOJIOB XUMUH, IKOJOTHYECKOTO MBIIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS MM B
[T0O3HABATENbHOM, KOMMYHUKAaTUBHOM U COLIMAIIBHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe meranpeaMETHBIX pPe3yJabTaTOB BBIACIAIOT 3HAUMMBble s (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHayYHbIEe TIOHATHS (3aKOH, TEOpHsl, IPUHLMII, TUIIOTe3a, (PaKT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpble MCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUM U3 3TUX MPEAMETOB (hOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HayyHOM KapTHHE MHUpa, U YHUBEpCaJbHbIC yuyeOHbIE AEWCTBUS (IIO3HABATENbHEIE,
KOMMYHHMKATHBHBIE, PETYISITUBHBIE), KOTOpbIe OOecrneynBaioT (OpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEILHOMY IJITAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOM JesITeNbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS

Ba3oBble JJornueckue 1eidcTBUA:

YMEHUSI HCHOJIb30BAaTh NPUEMBI JIOTMYECKOTO MBIIIJICHUS MPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICT XHMHUYECKHUX TOHATUH (BBIAEIATH UX XapaKTepHblE  MPU3HAKH,
yCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHITHIMHM), UCHIOIB30BATh MOHATHS Ui 00bSICHEHUS
OTIENbHBIX (PAKTOB U SBICHUI, BHIOMpPATh OCHOBAHHS M KPUTEPUM I KIACCH(PHUKAIUU
XUMUYECKUX BEUIECTB U XMMHUUYECKUX PEAKUUW, YCTaHABIMBATh IPUUYMHHO-CIEACTBEHHBIE CBSI3U
MeXay 0OBEKTaMU U3YUYECHHUS, CTPOUTD JIOTUYECKHE PACCyX JICHHs (MHAYKTUBHBIE, 1€ TyKTUBHBIC,
10 aHAJIOTUH), JIe1aTh BHIBObBI M 3aKIIOUCHUS;

yYMEHHE MPUMEHSITh B MpoIlecce MO3HAHUS MOHATHS (MpeAMETHbIe U MeTanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, HCIOJB3yeMble B XHMHUHU, MPEOOPa30BHIBATH HIUPOKO
MpPUMEHsIeMbIe B XUMHUH MOJEIbHBIE MPEICTaBICHHUS — XUMUYECKH 3HAK (CUMBOJ DJIEMEHTA),
XxuMuueckas ¢GopMylna W ypaBHEHHE XUMHUYECKOW peakIuu — TMpH pPEelIeHuH Yy4eOHO-
MO3HABATENbHBIX 337a4, C Y4YETOM OTUX MOJIENbHBIX MPEACTAaBICHUN BBIABIATH WU
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH U3Y4aeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEAKIHH, BBISBISATH OOIIHEe 3aKOHOMEPHOCTH, MPUYHUHHO-CIICJACTBEHHBIE CBS3U U
MPOTUBOPEUUS B U3YyUaEMBIX IIPOIIECCaX U SBJICHUSX.

ba3zoBble uccienoBare/bcKue 1eMCTBUA !
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YMEHHUE HMCIOJB30BaTh MOCTABICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUS, a
TaKke B KayecTBE OCHOBBI s (OPMUPOBAHMS THUIOTE3bl 1O MPOBEPKE NPaBUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUI;

npuoOpeTeHUe OIbITa MO IUIAHUPOBAHUIO, OpPraHU3allMM MU TPOBEACHUIO YUYCHHUYECKHX
HKCTIEPUMEHTOB, YMEHHE HAOOIATh 32 X0/I0M IPOIIecca, CAMOCTOSTEIBHO MPOTHO3UPOBATH €T0
pe3ynbTar, (GOopMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJlbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISTH OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHUE BbIOMPATh, aHATTM3UPOBATh U HHTEPIIPETUPOBATH MHPOPMAITUIO PA3INIHBIX BUOB
1 (OpM TpeACTaBICHUS, TOJTy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIOMYJISIpHAs JTUTEpaTypa
XAMUYECKOTO COJEp)KaHUs, CIpaBOYHBIE T1OCOOMs, pecypchl MHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE MTPUMEHSATh PA3IMYHbIE METOJIBI M 3aIIPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOIMMBIX ISl BBITOJIHEHUS YU€OHBIX U TIO3HABATENIBHBIX 33144
OTIPENIENIEHHOTO THUIIA, TPHOOpETeHHE OTMbITa B OOJACTH MCIIOJIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJAJICHHE KyJIbTYpPOi aKTHBHOTO HCIIOJIb30BAHMS PAa3IMIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSATENBHO BBIOMpATh ONTHUMAJIbHYIO (OopMy TpeacTaBICHUS
nHGOpMAIIMK W WILTIOCTPUPOBATh pelIacMble 33aaud HECJIOXKHBIMH CXEMaMH, TuarpaMMamu,
npyruMu popmamu rpa@uku 1 X KOMOUHAIUSMUY;

YMEHHE WCIOJh30BaTh M aHAIM3UPOBATH B TIpollecce y4eOHOW W HCCIeNoBaTEIbCKON
JeSTeTbHOCTH WH(OPMAIIHIO O BIUSHUHU MPOMBIIUIEHHOCTH, CEIBCKOTO X03SCTBA M TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe 1eliCTBHS:

YMEHUSI 3aJlaBaTh BOMPOCH (B XoAe auanora U (WIM) AWCKYCCHHM) IO CYIIECTBY
oOcyxgaemMoil Tembl, (QOPMYIHPOBATH CBOU MPEIIOKEHHUS] OTHOCUTENIBHO BBITIOJHEHUS
MPEeI0KEHHOH 3aa4H;

YMEHHUSI IPEJICTABIIATD MOJIyYeHHBIE PE3YIbTaThl I03HABATEILHON NEATEIILHOCTH B YCTHBIX
U THCHBMEHHBIX TEKCTaX; JellaTh MPEe3CHTALMI0 Pe3ylIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCrepuMeHTa (1adopaTOPHOrO OIBITA, J1A0OPAaTOPHOM pabOThl MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YI€OHOTO MPOEKTA);

YMEHHsI yUeOHOTO0 COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM IMO3HABATEIbHOU U
UCCIIEIOBATENIbCKON AESITETbHOCTH MPH PEIICHWH BO3HUKAIOIIUX MPOoOJeM Ha OCHOBE yuyéTa
oOLIMX HMHTEPECOB U COTJIACOBaHUS MO3ULUN (0OCYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JCHCTBHI, ONpeaeNeHe KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpYyTHe).

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe IeiicCTBHUS:

YMEHHE CaMOCTOSITENILHO OMpPENEeNTh eI AeSATeNbHOCTH, IIIAHUPOBATh, OCYIIECTBIISTD,
KOHTPOJHUPOBaTh M MpPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOKO JESITENBLHOCTH, BBHIOMPATh
HauOosiee 3ddexTuBHbIE CcHOcOoObl  pemeHus y4eOHBIX M IO3HABaTENbHBIX — 3ajad,
CaMOCTOSITENILHO COCTABJISATh UM KOPPEKTHUPOBATh MPEUIOKEHHBIN alrOpUTM IEHCTBUI MpuU
BBIMIOJIHEHUHM 33aJaHUi C Y4E€TOM TMOJY4YEeHUS HOBBIX 3HaHUN 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX U PEaKLUAX, OLICHUBATh COOTBETCTBHE MOJYYEHHOTO pe3ysbTara 3asBICHHON LenH,
YMEHHUE MCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpeylaraéMble B YCIIOBUH 3aJaHUH.

NHNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpeaMETHBIX pe3yJIbTaTOB IO OCBOCHHUIO 00s3aTEIbHOTO COJAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (heaepanbHON paboueil mporpamMMmoi, BBIIENSIOT: OCBOECHHBIE
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oOyJaromuMHUCs Hay4YHbIE 3HAHWS, YMEHUS M CHOCOOBl JEWCTBHH, cHenupuyeckue Ui
npeaMeTHo obmact «XuMus», BUABI ACATENBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAINH, TPEOOPA30BAHHIO U TPUMEHEHUIO B PA3IMYHBIX yIEOHBIX U HOBBIX CUTYaIHIX.

K koHmy oOydeHus B 8 kJjiacce mpeaMeTHbIE pe3yibTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh c(POPMUPOBAHHOCTH Y OOYUAFOIIUXCS YMEHHIA:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHUN: aTOM, MOJIEKYJa, XUMHYECKUI
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAA U
HEOJHOPOHAs), BaJCHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi W MOJICKYJISIpHAs Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JiA XUMHUYECKOTO
JJIeMEHTa B COCAMHEHUH, MOJISIpPHBIM OOBEM, OKCHJA, KHUCIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPHUIIATETHFHOCTD, CTETICHh OKUCIICHHS, XUMHYECKas peakius, KIacCu(puKaims
peaKIuii: peakiuu COSAMHEHUS, PEAKIIMU PA3JIOKEHUSI, PEAKIIUU 3aMEIIEeHHUs, PEaKIIUU
0o0MeHa, 9K30- M IHJI0TEPMUYECKUE PEAKIINH, TETUIOBOM 3P PEKT peakiuu, siipo aToma,
JJIEKTPOHHBIM CJIOM aTOoMa, aTOMHas OpOUTalb, PaAUuyC aToMa, XHUMHUYECKas CBS3b,
MOJISIpHAsl ¥ HEMoJIsIpHAsh KOBAJCHTHAs CBsI3b, MOHHAs CBsI3b, WOH, KAaTHOH, aHWOH,
pacTBOp, MaccoBasi JI0JIs BEMIeCTBa (TIPOIEHTHAsI KOHIIGHTPAIIWs) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKHX TOHSATHH W TPUMEHSATH ITH
TIOHSTHUS MPH ONMCAHUH BEIIECTB U MX NIPEBPAIICHUI;

WCTIONb30BaTh XUMHYECKYI0 CHUMBOJIMKY JJIS COCTaBJCHHS (OpMya BEHmIECTB |
YPABHEHUN XUMUYECKHUX PEAKIUH;

OTIPeNIeTsATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWMHApHBIX COCIUHEHMSIX, MPUHAJIEKHOCTh BEIIECTB K
omnpenenéHHOMY Kjlaccy COeauHeHHil 1o dopMynaMm, BHJ XUMUYECKOW CBSI3U
(KoBajieHTHasl ¥ MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpsiBaTh cMmbica [lepuomuueckoro 3axkoHa J[. M. MeHnaeneeBa: 1€eMOHCTpUPOBATH
[NOHMMAHHE NEPHOJUYECKON 3aBUCHMOCTH CBOWMCTB XMMHUYECKHUX JJIEMEHTOB OT HX
nonoxenus B llepuoaumyeckoil cucreMe, 3aKOHOB COXPAaHEHMS MAacChl BEILECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

OTMHCHIBaTh U XapakTepuzoBaTh TaOnuuHyo ¢opmy Ileprnonndeckoit cucTeMsl
XMUMHUYECKUX 3JIEMEHTOB: pa3inyaTh NOHITUS «TJlaBHas noArpynna (A-rpymnmna)» u
«oboynas mnoarpynna (b-rpymma)», manbie u OonbliMe MEPHOIBI, COOTHOCUTH
o0o3HavyeHusl, KOTOpble uMeroTcst B Tabnuue «lleprnonnyeckas cucremMa XUMUYECKHX
anemenToB JI. . MenzeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB
XUMHYECKUX DIEMEHTOB (COCTaB M 3apsn sjapa, oOlllee YHCIO JIEKTPOHOB U
pacnpeseieHue UX o 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMHYECKHUE 3JIEMEHTHI, HEOPraHWYEeCKUE BEIIeCTBA, XUMHUECKUE
peakiuu (IO YUCIY W COCTAaBY YUYacCTBYIOIIMX B PEAKUUU BEHIECTB, MO TEIIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHUE CBOMCTBA BELIECTB Pa3IMUHBIX
KJIacCOB,  MOATBEPKAasl  OMHCAaHUE NPUMEPAMH  MOJICKYJISPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAa4YECTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHUSI XUMUYECKUX MMPEBPALIEHUN B PA3JIMYHBIX YCIOBUSIX;
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BBIYMCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIeMEHTa 10 (popMysie COCTUHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUUYECKON PEaKIINY;

IIPUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON JESITEbHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IIEHHE, CUCTEMATU3AlMIO, KJIaCCU(UKALIMIO, BBISBIECHUE MPUYUHHO-
-CJIE€ICTBEHHBIX CBS3€H — JUIA U3Y4YEHHUs CBOWCTB BEUIECTB U XMMHYECKHUX PEAKIUU,
€CTECTBEHHO-HAY4YHbIE  METOJbl  IO3HAHUS  —  HaAOJIOJEHHUE, U3MEpEeHHue,
MOJIEIMPOBAHNUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN);

ClIeOBaTh IpaBWJIaM IIOJb30BAaHUS XUMUYECKOW TOCYIOoll U  1a0OpaTOpHBIM
o0OpyIOBaHHEM, a TaKXKe MpaBHUJaM OOpaIIeHHS C BEIIECTBAMH B COOTBETCTBHH C
HMHCTPYKUHUSMHU IO BBIMOJIHEHHIO J1a00PAaTOPHBIX XUMUYECKHX OIBITOB MO IOIY4YEHUIO
U cOOMpaHUIO Ta3000pa3HBIX BEHIECTB (BOJAOPOJA M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MAaCCOBOM JI0JI€H paCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
U MPOBOJIUTH XUMUYECKUE HKCIEPUMEHTHI N0 Paclo3HaBaHUIO PacTBOPOB ILIENOYEH U
KHCJIOT C TIOMOIIBIO MHIUKATOPOB (JTaKMYC, eHOIPTANICHH, METUIOPAHX U IPYTHE).

K koHiy obydeHus B 9 kJjiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh y O0YUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKHUX MOHSITHM: XMMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, NMPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTh, CTENEHb OKHMCIEHUS, XMMUYECKas peaklus, XUMHUYecKas
CBSI3b, TEIUIOBOM A(EKT peakluu, MOIb, MOJSPHBIA 00BEM, paCTBOp, SIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJNEKTPOJIUTUYECKAs] JIUCCOLMALMs, pEeaKIUd HOHHOIO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBecue, oOpaTHMble M HeoOpaTUMble peakluHu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ pPEaKLUUU,  OKUCIUTENIb,  BOCCTAHOBHTEIIb,
OKHCJICHHE U BOCCTaHOBJICHHE, aJUIOTPONHs, aM(OTEpPHOCTb, XHMHUYECKas CBA3b
(KoBajieHTHasi, HWOHHAs, METaJUIMYecKas), KpHCTaUIMYecKass pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOH pEaKIHUH, MpelelbHO JOMyCcTUMAas
koHueHntpamus [1/IK Beniectna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MOHSITHA U MPUMEHATH 3TH
MIOHSATHS IIPU OMMCAHUM BEILIECTB U MX MPEBPAICHU;

HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsSi COCTaBlieHHUs (OpMyN BEHIECTB H
YpaBHEHUH XUMHUUYECKUX PEAKIINI;

OTIPENeNATh BaJCHTHOCTh U CTENEHb OKHUCICHUS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PA3MUYHOTO COCTaBa, NPUHAJICKHOCTb BEIIECTB K ONpeAeIEHHOMY
KJIacCy COeAMHEHUU 1o (opMynam, BUJ XUMHUYECKOHM CBs3M (KOBaJCHTHAs, MOHHAs,
MeTajinyeckasi) B HEOPraHHMYECKUX COCIMHEHHSIX, 3apsA] HOHA MO0 XUMHYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHMUECKUX COCAMHEHMM, THII
KPUCTAIIIMYECKON PEeIIETKU KOHKPETHOTO BEIIECTBA,

packpsiBath cMbica [lepuoaudeckoro 3akona J[. 1. MenneneeBa U 1€MOHCTpUPOBATH
€ro NMOHMMaHME: OMMCHIBATh U XapaKTepu3oBaTh TabunuHyto (opmy Ilepuoaunueckoil
CHCTEMBl XMMMYECKMX OJJIEMEHTOB: pa3iuyaTh MOHATUS «IJaBHas mnojarpynna (A-
rpynna)» u «mnobounas mnoxarpymnna (b-rpynma)», mamsle um OosblIMe EPUOJBI,
COOTHOCHTh 0003HAu€HHUs, KOTOpble MMEIOTCS B MEpPUOANYECKON Talnuue, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX IEMEHTOB (COCTaB U
3apsia siIpa, oolIee YUCIo EKTPOHOB U paclpe/ieIeHue UX MO AJIEKTPOHHBIM CIOSIM),
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OOBSACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHCHHH CBOWCTB JJIEMEHTOB U UX
COCIMHEHUH B MpejenaX MaJbIX MEPHOIOB U TJIABHBIX MOATPYMII C YIETOM CTPOCHHS
WX aTOMOB;

KJIACCU(UITMPOBATh XUMHUYECKHUE JICMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMHYCCKHE
peakiuu (MO YUCITY W COCTaBY YYaCTBYIONIUMX B PEAKIIMH BEMIECTB, IO TEIJIOBOMY
3¢ deKTy, 0 U3MECHEHHIO CTENICHEH OKUCIICHHSI XUMHUYECKUX YJICMECHTOB);
XapaKTepu30BaTh (ONMHCHIBATH) OOIME M CHENU(PHUUECKHEe XHUMHYECKHE CBOWCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, TIOJITBEPIKIAsl OMUCAHKUE TPUMEPAMU MOJICKYISIPHBIX H
WOHHBIX YPAaBHCHUN COOTBETCTBYIOIINX XUMUYECCKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JICKTPOJIUTHYECKON TUCCOLMALIMU KUCIIOT, IIEJI0YEH U COJIEH,
MOJTHBIC M COKPAIIEHHBIC YPAaBHEHUS PEAKIIM HOHHOTO OOMEHA, YpaBHEHUS PEaKIIHiA,
MOATBEPKIAIONIUX  CYIIECTBOBAHUE T'€HETHYECKOH CBSI3M MEXKIy BEIICCTBAMH
Pa3IMYHBIX KIACCOB;

PacKphIBaTh CYITHOCTh OKHCIUTEILHO-BOCCTAHOBHTEIBHBIX PEAKIUH TOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OallaHCa ATHX PEaKIIHiA;

MIPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MTPEBPAMICHUHN B PA3JIMYHBIX YCIIOBHUSX;

BBIYHCIISATH OTHOCHTEIHHYIO MOJICKYJISIPHYIO ¥ MOJISIPHYEO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO dJIeMeHTa 10 (popMysie COeTMHEHHUsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTEH PACYETHI IO YPABHEHUIO XUMUYECKON PEAKIIHH;

coOMoIaTh TpaBWia TIOJB30BAaHUS XUMHUYECKOW TMOCYIOW W  J1abOpaTOpHBIM
o0opy/noBaHHEM, a TaKKe MpaBuia OOpalleHHUs C BEUIECTBAMH B COOTBETCTBHM C
HMHCTPYKUHMSMHU O BBIMOJTHEHUIO J1a00PAaTOPHBIX XUMUYECKHUX OIBITOB MO TMOIY4YEHHUIO
1 COOMpPaHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIIIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, MOATBEP)KIAIONINE KAaYeCTBEHHBIH COCTaB Pa3IUYHbBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM IYyTEM XJIOpHI-, OpOMHI-, WMOAMI-, KapOoHat-, (docdar-,
CWIIMKAT-, cynb(dar-, THUAPOKCHI-UOHBI, KAaTUOHBI aMMOHHUSI W HOHBI M3YYCHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPTraHUUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OINEPALIUU MBICIUTEIBHON JESTENbHOCTH — aHAlU3 U CHHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEMaTH3alUIO, BBISBICHUE MPUYUHHO-CIEICTBEHHBIX
CBs3€M — JUIsi M3y4eHUS CBOMCTB BELIECTB M XUMHUYECKUX PEAKLUN, €CTeCTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaAONMIOJEHUE, HW3MEpPEHUE, MOJICIUPOBaHHE,
AKCIIEPUMEHT (peabHbIM U MBICIICHHBII).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
n/n TeM NPOrpaMmbl Beero Kourpoanuiie HpaxTueckue o0pa3oBaTte/ibHbIE pecypchl
padoThI padoThI
Paznen 1. [lepBoHayanbHble XMMUYECKHE MOHATHSA
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
MPaKTHYECKOH JAEATSIbHOCTH https://m.edsoo0.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edso00.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelleCTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6moreka [IOK
' 00 okcumax https://m.edsoo0.ru/7f41837¢c
99 Bopopon.Ilonsarue o kuciorax 8 1 bu6mmoreka [IOK
U COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYeCKUX COCIMHECHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. Ilepuoaunyeckuii 3akon u [lepuoanueckas cucrema xumuuyecknx 3jieMeHToB JI. . MennesieeBa. CTpoeHue aTOMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK
1 .. 7
3 XMMHHCCKUX S/ICMEHTOB /1 https://m.edsoo.ru/7f41837c
Memnnene-eBa. CtpoeHue
aroMa
. )éI/IMI/I‘-IeCKafl CBS3b. . BuGmuorexa LIOK
' KUCIHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC peaKHI/II/I
bu6moteka [IOK
Hroro no paspery 15 https://m.eds00.ru/7f41837¢
PesepBHOE Bpems 3 Bu6amorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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TEMATUYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne n/m P Konrpoasbnbie | IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nen 1. BemecTBO M XMMHYecKHe peakIuu
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/Ie/ioB Kypca 8 kimacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJUTUYECKAS TUCCOLIHAIIUSL. 3 1 1 bu6mmoreka [IOK
' XUMHUYECKUE PEaKIMK B PacTBOpax https://m.edso00.ru/7f41a636
Hroro mo pazgeny 17
Pasznen 2. Hemera/sibl 1 UX COeTHUHEHUA
51 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuoreka [JOK
' anemenToB VIIA-rpymmsl. ['ajgoreHsl https://m.edsoo.ru/7f41a636
- Oowas xapa\lfszpncha X(I/;MI/I‘ICCK.I./IX . BuGmmorexa [OK
' DICMEITTOB TPYIHEL TP 1 €e https://m.edsoo.ru/7f41a636
COEIMHEHUS
s Oomas xapa;i:epncmxa );I/IMI/IHCCKI/IX , . BuGmorexa LIOK
' OTICMEHTOB FPYMIIBL. ASOT, hocop u nx https://m.edsoo.ru/7f41a636
COCIMHEHUS
2.4 OO11ast XxapaKTepUCTUKAa XMMUYECKUX 8 1 2 bubnuorexa [IOK
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aneMeHToB IVA-rpynnsl. Yriaepoa u
KPEMHHUN U UX COCIUHEHUS

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

Wroro mno pazmeny 25
Pa3zjaen 3. MeTasibl M HX COeTHHEHUSI
bu6mmoreka [{OK
3.1 0]¢) i 4
HHe CEOHCTRA METaIIon https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
3.2 B i 16
AXKHCUIIINEC MCTAJIJIBI U UX COCANHCHUA https://m,edsoo,ru/7f41a636
Hroro mno pazmeny 20
Pazjnen 4. Xumus v okpy:kamomas cpeaa
41 B 3 bu6mmoreka [IOK
. €IIeCTBA U MaTEPHAJIbI B )KM3HU YEIOBEKA https://m.edso0o.ru/7f41a636
Hroro mo pazgeny 3
p 3 bu6mmoreka [JOK
C3EPBHOE BPEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I1O I[TPOT'PAMME 68
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