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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHuUs COCTABIEHA HA OCHOBE
TpeOOBAHUI K pe3ylnbraTaM OCBOEHHS OCHOBHOW 0O0pa30BAaTEIbHON MPOrpaMMbl OCHOBHOTO
oOmiero oOpazoBanus, npeactaBieHHbIXx B ®I'OC OO0, a Takxke Ha OCHOBE (enepanbHOM
paboueil mporpaMMBbl BOCIIUTAHUS M C YUETOM KOHIICTIIMU TMPETOIaBaHusl yueOHOro mpeameTa
«XuMus» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepammu.

[IporpaMMa mo xumuu Aa€T TPEACTABICHHE O LENSAX, OOmmIel cTparernu oOydyeHUs,
BOCIIUTAHUSI M PA3BUTHA OOYyYarOIUXCS CPEACTBAMU Y4e€OHOIrO MpEeAMETa, YCTaHABIIMBAET
o0s13aTeNbHOE TIPEIMETHOE CONIep:KaHue, MPeAyCMaTprUBaeT paclpeiesieHue ero mo Kjiaccam u
CTPYKTYpPHPOBAHHUE IO pa3jiejaM U TeMaM MPOrpaMMbl IO XUMHUHU, ONPEIEISIET KOJTMYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTHKU COJAEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD
U3yUYCHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEAMETHBIX CBSA3EH, JIOTUKH y4eOHOTO
nporecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroluXcs, OMpeAeseT BO3MOXKHOCTH IpeaMmeTa
U1 peanu3aluu  TpeOOBaHMII K pe3yiabTaTaM OCBOCHHMSI OCHOBHOW 00pa30BaTelIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOIO 00I11ero 00pa3oBaHus, a TaKXke TpeOOBaHUM K pe3ylbTraTaM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIed M3y4YeHUs MpeAMeTa M OCHOBHBIX BHJIOB Y4eOHO-
MI03HABATEIBHOM JEATEIbHOCTH 00YYaIOLIErocs o OCBOEHUIO yUeOHOTO COAEpPKaHNUA.

3HaHWe XUMHH CIIY>)KHT OCHOBOH 1Sl (POPMUPOBAHUSI MUPOBO33PEHUST O0YHAIOIIETOCs, €ro
NPEICTaBIECHU O MarTepualbHOM €IWHCTBE MHUpPA, BAXHYIO pPOJb UrparoT (HopMHUpyeMbie
XUMUEHN PEICTABICHUS O B3aUMONPEBPALLEHUAX IHEPTUU U 00 IBOJIIOIIMHU BEUIECTB B MPUPOJIE,
0 MyTSAX pelmeHus o0albHbIX MPOOJEM YCTOMYMBOIO Pa3BUTHS 4YEIOBEYECTBA — CBHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30MaCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaanu3alii BO3MOXHOCTEHN Il cCaMOpa3BUTHS U POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001Iel U PYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIJ] B (DOPMHUPOBAHNE MBIIIJIEHUS! U TBOPYECKUX CHOCOOHOCTEN 00ydaronIuxcs,
HAaBBIKOB HMX  CaMOCTOSITEIbHOM  y4eOHOM  J€ATETbHOCTH, JKCHEPUMEHTAJIbHBIX U
UCCIIEZIOBATEIbCKUX YMEHHM, HEOOXOMMMBIX KaK B TIOBCEIHEBHOM JKH3HU, TaKk U B
npo¢eCCUOHAIBLHOM IeSITETbHOCTH;

3HAKOMUT CO CHEeUU(PUKOW HAyYHOrO MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI LEIOCTHOIO
B3NIJa HAa E€AWHCTBO TIPUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(GbOopMHUPOBaHUU €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00Y4aOIIUXCS;

CroCcOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAyYHBIM
3HAHMSIM, K TPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B SKOJOrMYeckoe oOpazoBaHuE
o0y4Jaronuxcsi.

JlanHble HampaBieHHs B OOyYE€HHWH XUMHHM OOECIEUMBAIOTCS CIEHUPUKON COAEpIKaHUS
y4eOHOro mpeaMera, KOTOPbIM SBISETCS MEJarorMueckd aJanTUPOBAaHHBIM OTPaKEHHUEM
0a30BOI1 HAYKH XMMHUH HA ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa30BaHUS OPUEHTUPOBAH HAa OCBOEHUE
00y4aroIIMMICs] CUCTEMBI TIEPBOHAYATLHBIX TTOHITUI XUMUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTACTHHBIX 3HAUNMBIX TIOHATUN OPTAaHUUYECKOW XUMHUH.

Crpykrypa coiepkKaHus MporpaMMbl MO0 XUMUM c(HOpMHUpPOBaAHA HA OCHOBE CHCTEMHOIO
nojaxona k e€ mzydeHuro. CoaepikaHue CKJIaAbIBACTCS M3 CHCTEMbI MOHATHA O XUMHUYECKOM
AJIEMEHTE W BEUIECTBE M CHUCTEMbl MOHATHUH O XMMHUYeCcKOW peakuuu. O0e 3T CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPUHIIMITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHWI HAa OCHOBE
TEOPETUUYECKUX MPEACTABICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akona J[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMMUHU;

— YYCHHS O CTPOSHUH aTOMa U XUMUYECKOHN CBSI3H;

— IpeJICTaBICHUN 00 ANEKTPOIUTHUECKON JUCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHUSA PACCMATPUBAIOTCS HAa OCHOBE JMIHUPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCJIENOBATENbHO OT OJHOIO YPOBHS K JPyromy,
BBINONHSSA (PYHKIMM OOBSICHEHHSI M IPOrHO3MPOBAHMSI CBOWMCTB, CTPOEHMSI U BO3MOYKHOCTEU
IPAKTHUYECKOIO MPUMEHEHHUS U TOJTYUYEHHS U3y4aeMbIX BELLECTB.

OcBoeHHe MPOrpamMMBl [0 XUMHH CIOCOOCTBYCT (OPMHPOBAHUIO MPCACTABICHUS O
XMMHUYECKOM COCTaBIISAIOIIEH HAyyHOM KapTHMHBI MHpa B JIOTUKE €€ CHUCTEMHOM IpPUPOJBI,



LEHHOCTHOT'O OTHOILIEHHS K HAyYHOMY 3HAHUIO U METO/IaM I03HAaHMs B Hayke. M3ydyenne xumun
OPOUCXOAUT C TMPHUBICUCHUEM 3HAHUW W3 paHee U3YyYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nKa. 7 KIace.

[Tpu u3ydeHnn XUMUM NPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAyKH KaK
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JISATEIBHOCTH YEJIOBEKA U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJbTYphl. 3agada y4eOHOro MpeAMETa COCTOUT B (POPMHUPOBAHHUH
CUCTEMbl XMMUYECKUX 3HAHUM — BaXHEHIINUX (PAKTOB, MOHATUHN, 3aKOHOB M TEOPETUUECCKUX
NOJIOKEHUM, JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
IpPUOOLIEHUH K HAyYHBIM METOJaM IO3HAHMS MTPU M3YUEHUH BEIIECTB U XUMUYECKHUX PEAKIIHA,
B (OPMHUPOBAaHMM U Pa3BUTHM TO3HABATEIbHBIX YMEHMW M WX MPUMEHEHUH B Yy4eOHO-
NIO3HABATEIBHOM M YUEOHO-UCCIEI0BATENbCKON IEATEIBHOCTH, OCBOCHUH IIPABUJI O€301acHOTO
oOpailieHus ¢ BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipyn W3yyeHMM XUMUU HA YpOBHE OCHOBHOIO OOHIEr0 0Opa3OBaHMs Ba)KHOE 3HAYEHUE
IpUOOPENH TaKUE 1NN, KaK:

— (hopMHUpOBaHHE MHTEJUIEKTYyallbHO Pa3BUTON JIMYHOCTH, TOTOBOIM K caM000Opa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIBHOMY IPUHATHUIO PEIICHHM, CIOCOOHOM aJanTUpOBAaThCs K
OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHS Ha CHUCTEMaTHYECKOE MpHOOLIEHHuEe OO0yJarolmuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTENbHOM  JIEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(OpPMHUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHne YCJIOBUHM, CHOCOOCTBYIOIIMX HNPHOOPETEHHIO OOYYaOIMMHUCS OIbITa
Pa3HOOOpa3HOW NEATETbHOCTH, MO3HAHUS U CAMOIIO3HAHMS, KJIFOUYEBBIX HABBIKOB (KJIHOUEBBIX
KOMITETEHIIMH ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0miel GyHKIMOHAIBHOM U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YHUCJI€ YMEHUU OOBSACHATh M OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, UCHOJbB3Ys 3HAHUS U
ONBIT, MOJYYEHHbIE MPU H3YYEHUU XHMHH, HPUMEHATH HX NpPH pPEIIEHHMH NpolieM B
ITOBCETHEBHOM )KU3HU U TPYAOBOM AECATEIBbHOCTH;

— (opMupoBaHHe y 00ydaromuxcsi FyMaHUCTUYECKUX OTHOUIEHUH, TIOHUMaHUs [IEHHOCTH
XUMUYECKUX 3HAHWM NJi1 BBIPAOOTKHM 3KOJIOTMUECKH LEIeCO00pa3HOro MOBeEeHUs B OBITY U
TPYAOBOM JIESITETBHOCTU B LEISAX COXPAHEHUSI CBOETO 3/I0POBbSI U OKPYKAIOUIEH MPUPOTHON
Cpenpbl;

— pa3BUTHE MOTHUBAIMM K OOyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHWIO Ha OCHOBE YCBOEHHS OOIIEYETOBEUECKUX L[IEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4YeHUSI.

OO1ee 4nciio 4YacoB, OTBEIEHHBIX AJIA U3yYEHUsS] XMMHUHU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHus, coctanisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce —
68 yacoB (2 Jaca B HE/IEIIO).



COAEPXAHUE OBYYEHUSA

8 KUIIACC

IlepBoHaYaIbHBIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KW3HHA YEIOBEKa. XMMHSL B CUCTEME HaykK. Tema u
BeniecTsa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrossHue BemecTB. [loHsaTne o
METO/aX MO3HaHMs B XUMUH. UncThle BemecTBa U cMecu. CocoObl pa3ieeHust CMECEH.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX DSJIEMEHTOB.
[IpocTeie u cnoXKHBIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUYECHHE.

Xumuyeckas (Qopmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX SJIEMEHTOB. 3aKOH
NOCTOSHCTBA cocTaBa BenlecTB. OTHocuTenbHas aroMmHas Macca. OTHOcUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10151 XMMUYECKOTO IEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moiub. MorsipHas macca. B3anMoCBs3b KOIMYECTBA, MACCHI U
Yyucaa CTPYKTYPHBIX €IMHUI] BenlecTBa. Pacu€Tel mo popmMynaM XUMHUUECKUX COCAUHEHUM.

du3nyecKkrue U XUMHUYECKHUE SIBJICHUS. XUMUYECKash peakiusi U €€ MpU3HaKU. 3aKOH
COXpaHEHHUS MAacChl BEIIECTB. XHWMHUYECKHE ypaBHeHHS. Kiaccuduramms XUMUYECKHX
peakuii (COeIMHEHHUs, pa3JI0KEHHUS, 3aMEIIEHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYNOH, MpaBUjaMu padOThl B JIaDOpAaTOPUU U MPUEMAMHU
oOpaiiieHus ¢ J1abopaTOpHBIM O0OPY/IOBAaHUEM, M3YUYEHUE U ONKCaHuEe (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHMYECKUX BEIIECTB, HaOMOneHHe (Pu3nyeckux (IIaBICHHE BOCKA, TasHUE
JbJIa, paCTUPAHKUE caxapa B CTYINKe, KUTICHUE U KOHACHCAIIUS BOJbI) U XUMHUECKUX (TOPEHUE
CBEYH, IMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJICUCTBHE MeJIa C KUCIOTOW) SIBICHUH,
HaAOJIIOZICHUE U ONHUCAHKE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX PeaKLMid (pa3ioKeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIOTHI C XJIOPHAOM Oapus, pasiioxkeHue ruapokcuna meau (II)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKeye3a ¢ pacTBopoM coiu meau (I1), usyuenue cnoco0oB
paznesieHus CMeced: C TMOMOIIbI0 MarHuTa, (PUIbTPOBAHHUE, BHIMTAPUBAHUE, TUCTUIUISAINUA,
xpoMaTtorpadusi, MPOBEACHHE OUYMUCTKM IIOBAPEHHON CONM, HAOIIOAEHUE M ONUCaHUue
pPE3yJIbTATOB NPOBEICHMS OIBbITA, WUTHOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MACChl, CO3JaHUE
MojIeJIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe M HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xkuciopojga B Tmpupoje, (Ppu3nueckue W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunbl. Ilpumenenue xkucnopona. CrocoObl MOMy4YEeHUsT KUCIOpoIa B
Ja00paTopuu U MPOMBITIUIEHHOCTU. KpyroBopoT kucioponaa B npupoae. O30H — ajuioTpornHas
MoJU(UKALUs KUCIIOPOAA.

TemoBoil >PPexkT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHUS, 3K30- U
DHAOTEPMHUUYECKHE pEaKuuu. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE BO3AyXa, YCUICHHUE
NapHUKOBOTO P (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — anmeMeHT M mpoctoe BemecTtBo. HaxoxkzaeHue Bomopoaa B IPUPOIE,
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MIPUMEHEHHUE, CIOCOOBI MoTy4eHusl. KuciaoTel v comnu.

Mosnsipablii 00bE€M ra30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusnyeckue cBorcTBa BOAbl. Boma kak pactBopurtens. PactBopel. HacelieHusie u
HEHACBILLICHHBIE PACTBOPHI. PacTBOpMMOCTH BellecTB B BoAE. MaccoBasi J10Jsl BEIIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUsA. POib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYMCTKA
MIPUPOTHBIX BO/I.

Knaccuduxanus Heopranmdyeckux coenuneHuid. Oxcunpl. Knaccudukaius OKCHIOB:
coseoOpasyromiie  (OCHOBHBIE, KHCIIOTHbIE, aM(OTepHbIE) U  HecoJieoOpasyrolue.
Homenkiiarypa oxcupoB. dusznueckue M XUMHUYECKUE CBOWcCTBa OKcuaoB. Ilomydenue
OKCHU/JIOB.

OcHnoBanusi. Kiaccudukanus ocHOBaHWM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBanuil. OU3NYECKUE U XUMHUYECKHUE CBOMCTBA OCHOBaHUM. IlomyueHue
OCHOBAHUU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. dusnyeckre u XuMUYECKHe
cBoiicTBa KUCIOT. Pan aktuBHocTr MetaiuioB H. H. bekerosa. I1onyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMHYECKUE CBoMCTBa cotield. [lonmyuenue
COJIEH.



['eHeTHUECKAs CBA3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpENIeTICHUE COIepPKaHUs KHCIOpoaa B BO3AyXe, MOIyUeHHE, COOUpaHue,
pacno3HaBaHWE W W3YyYEHHE CBOWCTB KHUCIOPOJA, HAOIIONEHHE B3aMMOJEWUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TIoXkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHIOB M OINHCAHHME WX CBOMCTB, IMOJIyY€HHE, COOMpaHUE, PaCHO3HABAHHUE U
U3y4YeHHE CBOWCTB BOJOpoAa (TOpeHHe), B3auMOAEHCTBHE Bojopoaa ¢ okcumom meaun (1)
(BOBMOXKHO  HCTOJNB30BAaHHE  BUJEOMATepUasoB), HaOmIOAeHHE  OOpaslloB  BEIIECTB
KOJTMYECTBOM | MOJb, MCCleIOBaHWE OCOOCHHOCTEW PACTBOPEHUS BEIISCTB C PA3THMIHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHHWE PACTBOPOB €  ONPEACIEHHOW MacCOBOM  JIOJEU
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBUE BOABI C MeTaJUIaMU (HaTpueM W KaJbLHEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUATIOB), MCCIIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BEIIECTB Pa3jIMUYHBIX KJIACCOB, HAOIIONEHUE M3MEHEHUS! OKPAaCKHM MHIUKATOPOB B PAacTBOpax
KUCJIOT W IIeNouel, u3ydyeHue B3aumonencTBus okcuna meau (II) ¢ pactBopoMm cepHoi
KHCJIOTBI, KHCJOT C METaulaMH, PEaKkUuid HEUTpalM3aluu, IOJIyYEeHHUE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHHE OJHOTO METaJUla JPYrMM M3 pacTBOopa COJIA, pPELICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4 10 TeMe «BakHeillne Kiacchl HEOPraHUYECKUX COSTUHEHUI.

Iepuoauueckuit 3akoH u Ilepuonuyeckas cucrema xumudeckux djiemenros /. U.
Menpaeneena. Crpoenune aTOMOB. Xumuueckas CBSI3b. OxuciaurebHO-
BOCCTAHOBHUTEJ/IbHbIE PeaKuuu

[lepBble TMOMBITKM KJIACCU(PUKAIMU XUMUUYECKUX »diieMeHTOB. [loHsTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHbIE W UIEJIOYHO3EMENIbHBIE METaJUlbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3yl0T aM(POTEPHbIE OKCUJIbI U TUAPOKCHU/IBI.

[lepnonnueckuit 3akoH. Ilepuomnueckas cucrema XuUMuU4YecKux osnemeHTtoB J[. .
MenpeneeBa. KopotkonepuoaHas u anuHHonepuoanas (opmbsl [lepronnueckoit cUCTEMbI
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonslr u rpynnbl. PHU3UYECKUH CMBICTT
MOPSIAKOBOTO HOMEPA, HOMEPOB NIEPUOJIA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W3orombel. Onektponsl. CTpoeHHE
ANIEKTPOHHBIX O00O0JIOYEK aroMOB TNepBbIX 20 XuUMHUYECKHX 3JeMeHTOB llepuonnueckoi
cucremsl /1. . Menneneesa. XapakTeprucTHKa XUMUYECKOTO JIEMEHTA TI0 €T0 MOJI0KEHUIO B
[Tepnonuueckoit cucreme /. 1. Mennaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyMniaM U NepuoaaM.

3nauenue [lepuoauueckoro 3akona u Ilepronnyueckoil CUCTEMBbI XUMUUYECKUX 3JIEMEHTOB
IUISl pa3BUTHUS HAayku U npakTuku. 1. 1. MenzaeneeB — yu€Hblii U IpakKTaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas ~— (mojsipHass M HEMOJISIpHAs)  CBSI3b.
DNEKTPOOTPULATEIBHOCTh XUMUYECKHUX AIIEMEHTOB. lOHHAas CBS3b.

Crenenb okuciieHusi. OKHCIMTEIBbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporneccsl
OKHCJICHHS M BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YeHre oOpa3lioB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMOACHCTBUE THAPOKCUIA
IIMHKA C pacCTBOPAMH KHUCJIOT U IIEJIOUEH, MPOBEAEHUE OMBbITOB, MILTIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEaKlUii (TOpeHHe, pEaKINK pas3JIoKeHUsI, COSUHEHU).

Mesicnpeomemmuule ceazu

Peanuzanus MeXOpeIMETHBIX CBSI3€d MTPU U3yUYEHUH XUMUU B 8 KJIacCe OCYIECTBISAETCS
yepe3 MCIOJIb30BAaHUE KakK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK U TOHSTHUH,
SBJISFOIIMXCS. CACTEMHBIMU JJIs1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAy4YHble TOHATHSA: HAy4HbId (DAKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKalUUs, NEPUOAUYHOCTb,  HAOIIOAEHHE,  HAKCIEPUMEHT,
MOJICJINPOBAaHNE, U3MEPEHUE, MOJEINb, SIBJICHUE.

dusnka: marepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHA, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJEKTPUUYECKUM 3apsiji, BEUIECTBO, TENO, 00bEM, arperaTrHoe
COCTOSIHME BEIIECTBA, Ta3, GU3NUYECKUE BEITMUUHBI, €AUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE37161, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, rugpocdepa, MHUHEpANbI, TOPHBIE TMOPOAbI, IOJE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJIIACC

BemecTBo M XUMHMYECKasi peaKkus

[lepnonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux snemeHTtoB J[. H.
MenpneneeBa. CrpoeHrne aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XMUMHUYECKHX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, KalMs, KaJbLUs U UX COCAUHEHHU B COOTBETCTBUHU C
IIOJIOKEHUEM 2JIEMEHTOB B [leproanyeckon cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTh CBOMCTB BELIECTBA OT TUNA KPUCTAJUIMYECKOW PEIIETKH M BHJIA XUMHYECKOU
CBA3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHWYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHYeCKUX peaklui 1Mo pa3IuyHbIM MPU3HAKaM (IO YUCTY U COCTaBY
YUaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY J(PQEKTy, MO U3MEHEHHUIO CTEleHEen
OKHUCJIEHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsiTue o ckopoctn xuMuyeckoil peakuuu. [loHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHAYECKUX peakiusax. [IloHATre O TrOMOTreHHBIX M TeTEpPOreHHbIX peakuusax. [lonsTue o
karammse. llonatne o xumMuueckoM paBHOBecHH. DAakTOpbI, BIUAIONIME HA CKOPOCTh
XUMHAYECKOW PEAKIIUH U MOJOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBlIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMiil C UCTIONB30BAHUEM METO/IA IIEKTPOHHOIO OajaHca.

Teopus NEKTPOIUTHYECKON TUCCOUUALMU. DINEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTnoHbL,
aHUOHBI. MexaHu3M JUCCOLMALMM BEIIECTB C PAa3IUYHBIMM BUJAAMU XHMHYECKOM CBS3H.
Crenenp qucconuanuu. CUiabHbIE U cIa0bI€ IEKTPOJIUTHI.

Peakiiun noHHOrO OOMEHa. YCIIOBUS MPOTEKAHMS PEAKIUHA MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIE NOHHBIE YpaBHEHHMs peakuui. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEU B CBETE
NPE/ICTaBICHU 00 AIIEKTPOIUTHYECKOM Auccouuanuu. KadecTBeHHblE peakuuu Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHCTAJUIMYECKHX PEMIETOK HEOPTraHWYECKHUX BELIECTB —
METAJIOB W HeMeTauioB (TpaduTa W anmasa), CJIOXKHBIX BEHIECTB (XJOpUla HaTpus),
UCCIIEJOBAaHNE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM pEaKIMU OT BO3JIECUCTBUSA Pa3IMYHBIX
(akToOpoB, HCCIEAOBAHKE IIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLIECCA TUCCOLUALIUN
KHCJIOT, WIeJIoued U cosieid (BO3MOXKHO HCIIOJIb30BAaHUE BHUJAECO MAaTe€pUasioB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEAKIMil HOHHOTO oOMeHa (00pa3oBaHUe
0CajJka, BBIIEJIECHUE Tra3a, 0Opa30BaHHME BOJbI), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaklMii (TOpeHHe, peakliui pa3ioKeHUsl, COETUHEHNS),
pacro3HaBaHWE HEOPTAHWYECKUX BEIIECTB C IMOMOLIBIO KAaYECTBEHHBIX PEAKLWK HA HOHBI,
pEILIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHne U (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MpUMEpE XJIopa (B3aUMMOJIEHUCTBHE C METallaMU, HEMETaJlJIaMH,
niesnioyamu).  XsopoBogopon. CoinsiHasg KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIY4YEHUE,
IpUMeHeHue. JlelicTBue Xjopa M XJIOPOBOAOPOAA HAa OpraHu3M uesioBeka. Baxueniue
XJIOPUIbI U UX HAXOKIECHUE B IPUPOJIE.

OO6mast xapakrepucThka 37eMeHTOB VIA-rpynnbl. OCoOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne n QpU3nYecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/A U Cepbl. AJTIOTPOIHBIE MOJU(PUKAIIMKY KUCIOPOAA U cepbl. XUMHUYECKHUE CBOMCTBA
cepsl. CepoBoAOpo, CTpoeHHe, PU3HUECKUEe U XUMHUYeCcKue cBOMCTBA. OKCHABI CEpbl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHasi KUCIOTa, PU3NYeCKUe U XMMUYECKHUE CBOMCTBA
(oOmue Kak MIpeacTaBUTENs Kiacca KUCIOT U crenu@uueckue). XUMHUECKHE peakLuu,
JeKaliue B OCHOBE MPOMBIIIJIEHHOTO CIoco0a MOIy4YeHUs] CEpHOM KucioTel. [IpumeHnenue
cepHoM KkucinoTbl. CoaM CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyiab(ar-HoH.
Haxoxnenue cepbl U €€ COCAUHEHWN B MPUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYkKAKOILIECH



Cpelbl COEIMHEHHMSIMHU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa U BOAOEMOB),
CHOCOO0BI €ro MpeA0TBPALLCHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B MpHUpone, (HU3HUECKHE H
XuMHueckre cBoiictBa. KpyroBopor aszora B mpupoae. AMMHaK, €ro (QuU3MYEeCKue u
XUMHUYECKHE CBOWCTBA, MONy4YeHHEe U mpuMmeHeHue. Comd aMMOHMS, UX (U3NYECKUE U
XUMHUYECKHE CBOWCTBA, NMpUMeHeHHe. KauecTBeHHas peakius Ha MOHbI aMMOHUs. A30THas
KHCTIOTa, €€ ModydeHue, Gu3ndecKue U XMMHUYECKHE CBOMCTBa (00IIME KaK MpPEeACTaBUTENS
KJ1acca KUCIOT U crienududeckue). VMcnonp30BaHue HUTPATOB U COJEH aMMOHHS B KaueCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAOUIEH Cpelbl COEIMHEHHSIMU
azora (KUCJOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U  BOAo&MOB). Docdop,
ayorponiaeie  Momupukaruu  pocdopa, Quznueckne W XUMHUYECKHE CcBoMcTBA. OKCHI
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKUE CBOWCTBA, MOITYYCHHE.
Hcnons3oBanue GocdaroB B kauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmast xapakrepucTuka 37MeMeHTOB I[VA-rpynmnel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHUA. YIIEpOol, aJUIOTPOIHbIe MOAU(UKAIINK, pAaCTIPOCTPaHEHNE
B mpupoje, (punyeckue MU XUMHUYECKue cBoiicTBa. AncopbOuusa. KpyroBopor yriepona B
npupone. OKcuabl yriiepoja, ux pU3n4ecKkue U XUMMUYECKUE CBOMCTBA, NEHCTBUE HA KUBbIE
OpraHU3Mbl, MMOTYYEHUE U MPUMEHEHUE. DKOJOTUYECKUE MPOOIEMBI, CBA3aHHBIE C OKCHJIOM
yrrepoza (IV), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBINA 3 (dEKT. YronpHas
KHCJIOTa U €€ COJM, UX (PU3NYECKHe M XMMHYECKUE CBOICTBA, MOJYYEHUE U MPUMEHEHUE.
KauecTBeHHas peakuusi Ha KapOOHAT-HOHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COECAUHEHUSIX yIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETWJIEH, 3TaHOJ, DIMIEPHUH, YKCycHass kuciora). llpuponHsie
VCTOYHUKH YIJIEBOJOPOAOB (Yroib, HNPHUPOIHBINA ra3, He(Th), MPOAYKTHI UX NEpPEepadOTKH
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSATHE O OMOJOTrMYECKH BaXKHBIX
BELIECTBAX: KHUpax, OelKax, yrieBoJaX — M UX pOJIM B KU3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemuuii, ero (usmuyeckue M XUMUYECKHE CBOMCTBA, IMOJYYEHHUE U NPHUMEHEHHE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienus o0 oxcuae kpemuus (IV) u
KpeMHUeBOW kuciore. CHUIMKAThl, MX HCIOJB30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
BaxkHeiilime CTpoOUTENbHBIE MaTepUalbl: KEPAMHKA, CTEKIJIO, LIEMEHT, OETOH, JKEJIe300€TOH.
[Ipobnembl 6€30MaCHOTO HKCIMOJNB30BAHUSL CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuit IKCnepumenm:

U3y4yeHre o0pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB CONISIHOM KUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIUN HA XJIOPUJ-UOHBI U HAOIIOAEHUE MTPU3HAKOB UX MPOTEKAHUs, ONBITHI,
oTpaxkaromue pU3NYeCKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX COEIMHEHHUH (BO3MOXKHO
UCITIOJIb30BAHUE BUAEOMATEPHUAIIOB), O3HAKOMIIEHHE C 00pa3lamMu XJIOpHUJIOB (TaJOreHHIOB),
O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COCIUHEHUSIMH (BO3MOXKHO HCIIOIb30BAaHUE
BHUJICOMATEpHUasIoB), HaONIONIEHHE TIpoliecca OOYyIIMBaHUS caxapa TIof JACHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHCIOTHI, H3YyYEHUE XUMUYECKHX CBOMCTB pa30aBICHHOU
CEepHOM KHUCJIOThI, MPOBEJACHUE KAa4€CTBEHHOM peakuuu Ha cyab(dar-uoH W HaONogeHue
npU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOWMCTBaMHM a3oTa, ¢pocdopa u ux
COEIMHEHHH (BO3MOXKHO MCIOJB30BaHUE BHJEOMATEPUATIOB), oOOpa3llaMH a30THBIX U
dbochopHbIX ymnoOpeHuid, TMoJyYyeHUe, coOupaHue, pacro3HaBaHWE U HM3YYCHUE CBOMCTB
aMMUaKa, MPOBEICHNE KaYECTBEHHBIX PEAKIMH HA MOH aMMOHHUS U QocdaT-uoH U U3yyeHHUe
IIPU3HAKOB MX NPOTEKAHUsA, B3aUMOJICUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHUCIIOTHI C
MebI0 (BOBMOXKHO HUCTIONB30BAHUE BHIEOMATEPUATIOB), M3yUEHUE MOJIENIEH KPUCTAIUTMYECKUX
pemérok anmasza, rpadura, ¢ymiepeHa, O3HAKOMJICHHE C MPOIECCOM  aJcopOIuu
PAcTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM MPOTHBOrasa, MOJydeHHUE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOWCTB YIJIEKUCIOTO Trasa, IpOBEJICHUE
KAQUECTBEHHbIX peakUMid Ha KapOOHAaT M CWIMKAT-MOHBl M HU3yYEHHE MPU3HAKOB MX
IPOTEKaHUs,, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOW IPOMBIIIJIEHHOCTH, PEIIECHUE
HKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHelne HeMeTalIbl U X COCTUHEHUS.

MeTaynibl M X COeIMHEHMS



OO6miasi XapakTepUCTUKAa XUMHUYECKHUX DJJIEMEHTOB — METAUIOB HAa OCHOBAaHUU HX
nonoxenuss B Ilepuogmueckon cucreme xmmuueckux sneMeHToB [l M. MenneneeBa u
cTpoeHust aromMoB. CrpoeHue MeTauioB. MeraimMueckas CBS3b M MeTajuIMyecKas
KPUCTAJUIMYECKasl PElIETKA. DJIEKTPOXUMUYECKUI Pl HANPSUKEHU MeTauioB. DPuznueckue
U XMMHYECKHE CBOMCTBa MmeTauioB. OOmme crnocoObl nomydeHus MetaioB. [lonsarue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3alUTHl UX OT Koppo3ud. CruiaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY ¥ TIPOMBIIIICHHO CTH.

[lleounple MeTaAIIBL: MONOKEHUE B [leproandeckon cucrteMe XMMHYECKUX JJIEMEHTOB
J. . MenneneeBa, CTpO€HHE HX aroMOB, HaxoxkaeHue B npupoae. Dusmueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABI U TUJIPOKCUILI HATpUs U
kanus. [[puyMeHeHne meaouHbIX METAJIOB U KX COCIMHEHHUM.

[[lesoyHO3€MENBHBIE METAJUIBI MAarHuid M KajlbLMM: MojoxeHue B Ilepuommueckon
cucrteMe xuMmudeckux anemeHtoB . . MenaeneeBa, cTpoeHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUEe U XUMHUYECKUE CBOMCTBA MAarHus U Kajblus. BaxkHenme coeTMHEHNS
KaJbIHs (OKCU, THIPOKCU, conn). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEHUS!.

AmomMunuii: nonoxenue B Ilepuoguueckoil cucreme XxuMuyeckux anemeHTtos /[l U.
MenpneneeBa, CTpoeHME aroMa, HaxOXJIeHHEe B Ipupone. Dusznueckne M XHUMHYECKHE
CBOMCTBa antoMuHMs. AM]OTEepHbIE CBONCTBA OKCHAA U TUIPOKCH/IA aTFOMUHUS.

Kenezo: momoxenue B llepuogmueckoil cucreme xumudeckux siemeHToB J[. .
MenpneneeBa, CTpoeHME aroMa, HaxOXJIeHHEe B Ipupone. Dusznueckne M XHUMHYECKHE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U conu xenesza (II) m xenmeza (III), ux cocrtas,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHHME C oOpa3llaMH METAJUIOB M CIUIABOB, UX (DU3MYECKUMH CBOWCTBAMH,
U3YYEHHE PE3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJNB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEN B3aUMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOJOM (BO3MOXKHO
UCIIOJIb30BAHME BUIEOMATEPHANIOB), HCCIEIOBAaHWE CBOWCTB JKECTKOM BOMBI, Ipolecca
TOpEHUsl Kejle3a B KHUCIOPOAE (BO3MOXHO HCIONb30BAaHUE BUEOMATEpPUAJIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMK HA MOHBI: MAarHus, KaJIbIUs, AJIFOMUHUSA, IMHKA, XKEIe3a
(ID) u xenesa (III), meau (II), HabmronEeHUE M OMMCAHUE MPOIIECCOB OKPAITMBAHUS TIJIAMECHU
WOHAMU HaTpus, Kaiud W Kalblusd (BO3MOXKHO UCIIOJIb30BAHUE BHJIEOMATEPUAIIOB),
uccieaoBanue aM(poTepHbIX CBOMCTB TUAPOKCHAA aIFOMUHUS U TUJIPOKCU/IA IIUHKA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4 M0 TeMe «BakHelIre MeTaubl U UX COEMHEHUSD).

XHMMHUA ¥ OKpPYKAIOLIasi cpena

BemecTBa 1 Marepuaisl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3onacHoe Henoib30BaHue
BEILIECTB M XMMHUYECKUX peakiuid B ObITy. llepBas moMols Mpu XUMHUUYECKUX OXKOrax H
OTPABJICHUSX.

XUMHUYECKOE  3arpsA3HEHUE  OKpyXarouledl  cpeapl  (MpeaesibHas — JIOmycTHMas
KOHIIeHTpanust Beniects, nanee — [1JIK). Poias xumMuu B peliieHrH 3K0JI0THUE€CKUX MTPoOIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3oB MaTepruaoB (CTEKIO, CIIaBbl METAILIOB, IOJTUMEPHBIE MaTEPHUAIIbI).

Mesrcnpeomemmnuie ceazu

Peanuzanus MeXMpeIMETHBIX CBSI3€U PU M3YUYCHUN XUMUU B 9 Kacce OCylIeCTBISETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK U TOHSTHUH,
ABJISIONIUXCSI CHCTEMHBIMU ISl OT/ICJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-Hay4YHbIC TOHSTHSA: HAy4yHbIM (akT, rumore3a, 3aKOH, TEOPHs,
aHainu3, CHUHTE3, KJIacCU(pUKalUWs, NEPUOAUYHOCTb,  HAOMIOAEHHE,  HKCIEPUMEHT,
MOJIETUPOBAaHUE, H3MEpPEHUE, MOJIEeNb, SBJIECHUE, TMAPHUKOBBIM AP EKT, TEXHOIOrus,
MaTepHuaJbl.

®dusuka: Mmarepusi, aroM, DOJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, HN30TOIbI,
PaMOAKTUBHOCTh, MOJIEKYJIA, DJJICKTPUYECKUU 3aps]l, MNPOBOAHUKH, IOIYHPOBOJIHUKH,
JUAIIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEJI0, 00BEM, arperaTHOEe COCTOSIHUE BELIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKAsl pElIETKa, CIJIaBbl, (PU3NYECKHE BEITUUYUHBL,
€IUHULBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: gorocunTes, apixanue, ouocdepa, 3KOCUCTEMA, MUHEpPAJIbHbIE YI0OpeHHUs,
MHUKPODJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, rugpocdepa, MHUHEpANbl, TOPHBIE MOPOAbI, IOJIE3HBIE
MCKOIIaeMbIE, TOTUIMBO, BOJHBIE peCypCHlI.



INJIAHUPYEMBIE PE3VYJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUS
JOCTUTAIOTCS B XOJ€ OOy4YeHHMs XUMHH B €IWHCTBE Y4YEOHOM M BOCIUTATEIHLHOM
NESATETLHOCTH B COOTBETCTBUHM C TPATUIIMOHHBIMH POCCHUHUCKHMHU COIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, MPUHATHIMHA B OOIIECTBE NpPaBWJIAMH U HOPMaMHU
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIMANIM3AIUU
0o0y4Jaromuxcs.

JIMYHOCTHBIE pE3YJbTaThl OTPAXXKAIOT TOTOBHOCTH OOYYaOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOU TIO3UTUBHBIX IICHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OTBITA ISATETLHOCTH Ha e€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpuOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAayYHOMY HACJICUIO, TIOHMMAHWS 3HAYCHUS XMUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO
o011ecTBa, CIoCOOHOCTH BIIAJIETh JOCTOBEPHON MH(OPMALIMEN O MEPEAOBBIX TOCTUKEHUAX U
OTKPBITUSX MAPOBOU M OTEYECTBEHHOW XUMHH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHUpaA U OOIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHMS:

MIPENICTABIICHNUS O COIMAIBHBIX HOpMax W IMpaBUjaX MEXIMYHOCTHBIX OTHOIICHHWHA B
KOJUIEKTUBE, KOMMYHMKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Y4YEOHO-
UCCJIEI0OBAaTEIbCKOM, TBOPYECKOM M JPYrMX BHAAX JCSATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU MPU BBINOJHEHUU YYEOHBIX, MMO3HABATEIbHBIX
3a/1a4, BBIMTOJIHCHUA XWMHUYECKHX OKCIIEPUMEHTOB, CO3JaHHHM YYCOHBIX TIPOCKTOB,
CTpEMJICHUSI K B3aWMMONOHMMAHUIO M B3aUMOIIOMOIIM B TMpollecce OTOM ydeOHOMU
NEeSATEIbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE MOBEIECHHUE M MOCTYIKH CBOMX TOBApUIIEH C
MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XUMUYECKOM peakuuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKU M COCTABJISIOLINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAy4YHOW KAapTUHBI MHpa, TMPEACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJbI, B3aMMOCBS3AX YEJIOBEKa C MPUPOTHON Cpemoil, o
POJM XMMHUU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTHBBI, HAPABIICHHBIC HA TOJYYCHHE HOBBIX 3HAHWWA 1O XUMUH,
HEOOXOIUMBbIE Il OOBSCHEHHsS] HaONIOJAeMbIX MPOLECCOB U SABJICHUM, MO3HABATEIIbHOM,
WH()OPMAIIMOHHON W YWUTATEIbCKOW KYIBTYPHI, B TOM YHCJIC HABBIKOB CaMOCTOSTEILHOMN
paboThl C y4eOHBIMM TEKCTAaMH, CIIPABOYHOHN JIMTEPATYpPOH, MOCTYIMHBIMA TEXHUYECCKUMH
cpencTBaMu HHPOPMAITMOHHBIX TEXHOJIOTHIA;

HMHTEpEC K 0OyYEHHUIO W MO3HAHUIO, JT0003HATEIIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIEA0BATEIBCKON JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00y4YEHUS B TabHEHIIIEM;

4) popMupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHUE WEHHOCTU HW3HHM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 30pOBBIO,
YCTAHOBKM Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHUE TOCIEICTBUA W HENPUSITHE BPETHBIX
npuBbIYEK (yHNOTpeOIeHUs aJIKOTrojsi, HAPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOIIOACHUS
npaBuil 0€30MacHOCTU MpU OOpalleHUH ¢ XMMHYECKMMHU BEUIECTBAMU B OBITY U peasibHON
KU3HH,

S) TpPY10BOI0 BOCIUTAHMS:

MHTEPEC K MPAKTUUYECKOMY M3yUYEeHHIO TPo(eccuil u Tpyna pa3iiyHOTo pojia, YBaXKEHUE
K TPyAy W pe3yibTaTaM TPYIOBOM JAESITENbHOCTH, B TOM YHUCJIE€ Ha OCHOBE MPUMEHEHUs
NPEIMETHBIX 3HAHWW 110 XWUMHH, OCO3HAHHBIM BBHIOOP WHAMBUAYAIBHOW TpPACKTOPUHU
IPOAOKEHHsT 00pa30BaHUs C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHoN mpodecCuoOHaIbHON AeSITebHOCTH
U Pa3BUTHUA HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBAThCs B NPO(ecCHOHATBHON

cpene;



6) PK0JI0rH4eCcKOro BOCIIUTAHHUA

HKOJIOTHYECKH LE€JeCO00pa3HOe OTHOILIECHHE K MPHPOJAE KaK HMCTOUYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHNUE [ICHHOCTHU 3I0POBOTO U 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3MYECKOMY M TICUXUYECKOMY
37I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOMIONEHUS MpaBUil 6€30MacHOTO MOBEIEHUs IpU paboTe ¢
BELIECTBAMH, A TAK)KE B CUTYALMSIX, YTPOKAIOIINX 3J0POBBIO U KU3HHU JIIOAEH;

COCOOHOCTH NPHUMEHSTH 3HAHHUS, MOJIy4YaeMble MPU U3YYEHUH XUMUU, I PEIICHHS
3a1a4, CBS3aHHBIX C OKpPYXKAOWIEW MPUPOJHOM CPENOW, I IOBBIIIEHUS YpPOBHSA
HKOJIOTHUYECKOM KYIBTYphl, OCO3HAHHUS II00ANTBHOTO XapaKTepa 3KOJIOTHUYECKUX MPOOIeM U
NyTe HMX PELIEHUs MOCPEICTBOM METOJOB XHMHH, SKOJOTHMYECKOTO MBILUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMATIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylIbTaTOB BBIACISIOT 3HAUMMBbIE Al (POPMHUPOBAHUS
MUPOBO33peHUs O0IICHAYyYHbIE TIOHATHUS (3aKOH, TEOPUS, MPUHIUI, TUTIOTE3a, (DAKT, CUCTEMA,
IPOLIECC, HKCHEPUMEHT W JIPYroe.), KOTOPBhIE HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX NpeaMeTax M IO3BOJSIOT Ha OCHOBE 3HAHMW M3 3TUX MPEIMETOB (OPMUPOBATH
IPENICTABIICHUE O LIEIOCTHON HAyYHOW KapTHHE MUPA, U YHUBEPCAJIbHbIE yueOHbIE ACHCTBUS
(mo3HaBaTelibHbIE,  KOMMYHUKAaTUBHBIE,  PEryJATUBHBIE),  KOTOpbIE  OOECIEYHBAIOT
(bopMHpOBaHME TOTOBHOCTM K CaMOCTOSITEIbBHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHIO
y4eOHOH eI TENIbHOCTH.

Ilo3naBare/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicCTBUSA

ba3oBble 1oruveckne qeMcTBUs:

YMEHHUSl MCHOJB30BaTh MNPHEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHHM 3HAHWIL:
pacKpbIBaThb CMBICI XHMHYECKUX TMOHATUH (BBLACISATH HUX XapaKTEpHblE MPHU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIDYTUMU TOHATHSIMH), MCIOJIB30BaTh TMOHATUA IS
OOBSICHEHUS OTAENbHBIX (PAKTOB W SABJICHHM, BBIOMpPATb OCHOBAHHMS W KPUTEPUH JIs
KJIacCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKUUi, YCTaHABIMBATh TPUUYUHHO-
CJIE/ICTBEHHbIE CBS3U MEXAY OOBEKTaMH H3YyYEHHs, CTPOUThH JIOTUYECKHUE PaACCYKICHUS
(MHIYKTUBHBIC, 1€TYKTUBHbIE, IO AaHAJIOTUH), 1€JIaTh BBIBOJbI U 3aKIIIOUCHUS;

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS NOHATHS (TIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCHOIb3YEMbIE B XMMHH, MPEOOPA30BBIBATH IIMPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE NPEICTAaBICHUS — XHUMHYECKUW 3HAK (CHUMBOII
OIEMCHTA), XUMHYCCKasi (OpMyna MW ypaBHEHHC XUMHYCCKON PEAKUHH — IIPH PCIICHHH
y4eOHO-TI03HABATENbHBIX 337a4, C YYETOM 3THUX MOENbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaTh CYUIECTBEHHbIE MPU3HAKU HU3y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIEACTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3y4aEMbIX IIpoLieccax U SBJICHUSX.

ba3oBble ucciienoBarebckme 1eiiCTBUS:

YMEHHUE UCIOJIb30BATh MMOCTABJIECHHBIE BONPOCH B KAYE€CTBE MHCTPYMEHTA MO3HAHUS, a
TaK)K€ B Ka4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MNPABUIBHOCTH
BBICKa3bIBAEMBbIX CY)KJICHHIA;

npUOOpETEeHNE OMNbITA MO TIAHUPOBAHUIO, OPraHU3alUU U MPOBEICHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMI0AATh 3a XOJOM IMPOIECCa, CAMOCTOATEIbHO MPOrHO3UPOBAThH
ero pes3ynbrar, (GopMyaupoBaTh OOOOLIEHUS W BBIBOABI IO pe3yJbTaTaM MpPOBEAEHHOTO
OTIBITa, UCCJICIOBAHMS, COCTABIIATh OTYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOMpaTh, aHAJIU3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMALMIO Pa3IAYHBIX
BUJIOB U (POPM MPEACTABICHUS, MOIyYaeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TOMYJIpHAs
JUTEpaTypa XUMHUYECKOTO COJAEpkKaHUs, CHpaBOYHbIE MOcoOus, pecypcbl WHTepHeTa),
KPUTUYECKH OLIEHUBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMALIHIO;

yMEHHUE MPUMEHSThH Pa3IMYHble METO/IbI U 3alPOChl IPH MOUCKE U 0TOOpe UHPOpMAITUU
U COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOAUMBIX JIJISl BBIMOIHEHUS! YU4€OHBIX M MMO3HABATEIbHBIX
3aa4  ONPEACN]IEHHOTO TUMA, NPUOOpPETEeHHE OmbiTa B OOJACTH  MCMOJIb30BaHUSA
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUH, OBJIAJICHUE KYJIbTYpOW aKTUBHOIO
UCIIOJIb30BAHUS PA3UYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHuss WHGOPMALMKM M WUTIOCTPUPOBATh pelIaeMble 33Ja4l HECIOXKHBIMU
cXeMaMu, [uarpaMmMamu, IpyrumMu (popmamu rpaduk U uX KOMOWHAIUSIMU;
YMEHHE HCIIONb30BaTh M aHAJU3MPOBaTh B Mpollecce yueOHOW M HCCIIEI0BaTENIbCKOM
JESTENIbHOCTH HMHQOPMALIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHCTBa U
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH TPUPOIHON CPEIbI.
KoMMyHHKAaTHBHBIC YHHBepcaJibHbIe Y4eOHbIe 1eiCTBHA:
YMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora W (WIH) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi TeMbl, (HOPMYIUPOBATh CBOU TMPEIIOKEHUS OTHOCUTEIHHO BBIMOTHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOJIYYEHHBIE PE3YJIbTaThl MO3HABATEIbHOW JESATEIBHOCTH B
YCTHBIX M MNHCBbMEHHBIX TEKCTax; JejaThb MPE3EHTAUUI0 PE3yJAbTaTOB BBIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI 1O
UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOECKTA);
yYMEHUS y4eOHOIO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON U
MCCJIEI0BATENbCKON JAESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJIEM HAa OCHOBE Y4ETa
OOIIMX MHTEPECOB U COIIAaCOBAaHUS MO3UIUN (0OCYXIAEHUSI, OOMEH MHEHUSMH, «MO3TOBbBIC
HITYPMbD», KOOPJAMHALMS COBMECTHBIX [EWUCTBHI, OMNpEIEICHUE KPUTEPHUEB MO OIEHKE
Ka4eCTBA BBHIMIOJHEHHOW PabOThI U JpyTue).
PeryasiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JAESITENIbHOCTH,  IUJIAHUPOBATb,
OCYILIECTBIISATh, KOHTPOJMPOBAaTH M TMpPU  HEOOXOJAUMOCTH  KOPPEKTUPOBATH  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HaubOonee 3(P(EKTUBHBIE CHOCOOBI pElIEHUs YYEOHBIX U
MO3HABATEIbHBIX 33/7a4, CAMOCTOSITEIBHO COCTABIIATh WM KOPPEKTUPOBATH MPEIIOKECHHBIN
aJITOPUTM JICUCTBUI MPHU BBINOJIHEHUH 3aaHU C Y4ETOM IOJTYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKUMIX, OLEHUBATb COOTBETCTBUE MOJIYHYEHHOIO
pe3yapTara 3asBICHHOM LETH, YMEHUE MCIOJIb30BaTh M aHAJIM3HPOBATh KOHTEKCTHI,
npeajaraéMble B YCIOBUH 3aJaHUM.
INPEAMETHBIE PE3YJ/IBTATbI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOEHHUIO 00S3aTE€IbHOTO COACpPKAHUS,
YCTAHOBJIGHHOTO JIaHHOUW denepaibHoil paboueld MporpamMmoil, BBIJEISIOT: OCBOCHHBIC
o0Oy4arIUMHCS HAayYHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMEeTHOM o0nacTh «XUMHsD», BUIbl EATEIbHOCTH MO MOJTYYEHUIO HOBOTO 3HAHMS, €ro
UMHTEPHPETALNH, NPEeOOpPa30OBAHUI0 U MNPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX MU HOBBIX
CUTYyalUsIX.
K koH1y oOyuenus B 8 Kiacce npeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: aTOM, MOJIEKYJA, XUMUYECKUN
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAS), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs W MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas J0J1 XUMHUYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSIPHBIM O0bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATEIBHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKas  peakuus,
KJaccu(ukanusi peakuuid: peaklMd COSAMHEHUS, PEAKIUU Pa3JI0KEHHS, PEaKIHU
3aMEIlEeHUs], peakluu OOMeHa, 5K30- W HHAOTEPMHUYECKHE pPEaKUUU, TEIIOBON
ap(deKT peakuuu, SApO aroMa, SIEKTPOHHBIM CJOW aroma, aroMHasi OpOUTab,
paguyc aTtoMa, XMMHYECKas CBA3b, MOJSpHAs U HEMOJspHAas KOBAJEHTHAsl CBS3b,
WOHHAas CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s1 BeIeCcTBa (IIPOLIEHTHAS
KOHIICHTPALIKs) B PaCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHUA W MPUMEHSTH 3TH
MOHATHUS NIPU ONMCAHUU BEILIECTB M UX MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [UJIi COCTaBi€HHS (OpMya BEHIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

® OTpPE/ENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENEHb
OKHUCJICHHUS] JJIEMEHTOB B OWHApPHBIX COEIUHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJlaccy COeAMHEHUuW 1o (opmynaMm, BUJ XUMHUYECKOH CBS3U
(KOBaJIEHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



epackpsiBaTh cmbica [lepuonnueckoro 3akoHa J[. M. MenaeneeBa: 1eMOHCTPUPOBATh
NOHUMaHUE MEPUOTUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT UX
noyiokeHus B llepuoanueckoll cucreMe, 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraapo;

®OIMCHIBATh U XapakTepus3oBaTh TaOmuuHyro Qopmy Ileproanueckoit cucTembl
XUMHUYECKHX DJIEMEHTOB: Pa3iuyarh MOHATHUS «MaBHas noarpymnmna (A-rpynmna)» u
«robounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTD
0003HaYEHUs, KOTOpBIE NMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . MenaeneeBa» ¢ YMCIOBBIMU XaPAKTEPUCTUKAMU CTPOCHHS ATOMOB
XUMHUYECKHX D3JIEMEHTOB (COCTaB M 3apsAl sjapa, oOIIee YHCIO 3JIEKTPOHOB U
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSAM);

® KJTacCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
spdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIKME XMMHYECKHE CBOWCTBA BEUIECTB PA3TMUYHBIX
KJIACCOB, TMOJTBEpXkJasi ONHCAaHUE NPUMEPAMHU  MOJEKYJISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

® [IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MO)KHOCTH MPOTEKAHUSI XUMHUECKUX MPEBPALIEHUH B PA3INYHBIX YCIOBUSX;

® BEIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (GOpMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHOW JEATEIBHOCTH — aHAJU3 U CUHTE3,
CpaBHEHUE, 0000IEHNE, CUCTEMATU3ALNIO, KITACCU(UKALINIO, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JJII M3YUYEHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIUU,
€CTECTBEHHO-HAyYHbIE  METOAbl  TMO3HaHUs —  HAONIOEHHWE, U3MEpEHUE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT (peaabHbI U MBICIICHHBIN);

eCiieIOBaTh IpaBUJaM IIOJb30BaHHUS XUMHUYECKOM TMOCYyAOd U  J1abOpaTOPHBIM
000OpyI0OBaHUEM, & TAK)KE MpaBUJIaM OOpallEeHUsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA TIO  BBINOJIHEHUIO Ja0OpaToOpHbIX XHWMHYECKHUX OIBITOB IO
MOJIYYEHUI0 U COOMpPAaHHMIO Ta3000pa3HbIX BEHIECTB (BOAOpPOJAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MAaCcCOBOM JIOJENM PACcTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAWTH XMMHYECKHE OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILIENOYEH M KHUCIOT C MOMOIIBI0 MHAUKATOPOB (JAKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

K koH1y 00yueHus B 9 Kjacce npeIMETHBIE pe3y/bTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBIC] OCHOBHBIX XMMHYECKUX MOHSATHUH: XMMHUYECKUU DBJIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHUWOH, MPOCTOE BEIIECTBO, CIOXXKHOE BEILIECTBO,
BaJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas peaKius,
XUMHUYECKasl CBSA3b, TEIUIOBOM 3(PEeKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, DIEKTPOJUTUYECKAs] JAUCCOLMALUS, PEaKIUu
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTUMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE PEAKIIMHU, OKHCIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHME M BOCCTAaHOBIICHHE, aJUIOTPOINHUs, aM(POTEPHOCTD,
XUMUYECKasl CBsI3b (KOBAJIGHTHAs, HWOHHAs, METaJJIM4YecKas), KpUCTaJUIMYecKas
peleéTKa, KOppo3usi METAIOB, CIUIABbI, CKOPOCTh XMMHUYECKOW PEAKIUH, PEICIIbHO
nonycrtumas koHneHntpanus [IJIK Bemiectna;

® WULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHUA W MPUMEHSTH 3TH
MOHATHUS TIPU ONMCAHUU BEILIECTB M UX MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJISi COCTaBJIE€HHMS (OpMyJ BEIIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

®ONpPENIEIATh BAJIEHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUAX PA3IUYHOTO COCTABA, MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEMMHEHUH 1o (opMyliaM, BUJ XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAs,
METaJUIMYecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3aps]i MOHA MO XUMHUYECKOU



dbopmyrne, xapakTep cpeAbl B BOAHBIX PaCTBOPAaX HEOPTraHMUECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbIca [leproanueckoro 3akoHa J[. 1. MenaeneeBa u 1€eMOHCTPUPOBAThH
ero MOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [lepuoanueckoit
CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh MOHATHA «IaBHas mnoarpynmna (A-
rpynma)» u «mnobdouyHas mnoarpynmna (b-rpymma)», manbie ¥ OoNbIIME MEPUOIBI,
COOTHOCUTh 00O3HAu€HHUs, KOTOPhIE HMEIOTCS B TNEPUOIMYECKONW Tabmuie, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB
U 3apsja sapa, oOIlee YKCIIO IEKTPOHOB M PACHPEAECICHHE UX IO 3JIEKTPOHHBIM
CII0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U UX
COEJIMHEHU B Mpe/ienax MajblX NEPUOAOB U INIABHBIX MOATPYMI C YYETOM CTPOCHHUS
UX aTOMOB;

® KJTaCCU(PUIIMPOBATH XUMUYECKUE PJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (10 YMCIIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, [0 TEILIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTENICHEW OKMUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTEepU30BaTh (OMUCHIBaTh) OOIIME U chHenupUYEeCKue XHUMHYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BELIECTB, OATBEPK/1as OMKMCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

® COCTABIIATh YPABHEHUS DIICKTPOIUTUYECKON NUCCOLUUALMU KUCIIOT, IIEJIOYEN U COJIEH,
NOJIHBIE M COKpAIIEHHbIE YpPAaBHEHMSI PEAKUUNA HOHHOTO OOMEHa, YpaBHEHHS
peaklMii, MOATBEPKAAIOIIUX CYIIECTBOBAHME TE€HETHYECKOM CBS3HM  MEXIY
BELIECTBAMHM PA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peaKluid;

® [IPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHHMS, BO3MOXXHOCTH
MPOTEKAHMS] XUMUYECKUX MPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (GOopMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

ecoONIONaTh TMpaBUjia TMOJb30BAHUS XUMHUYECKOM TOCYyIOM H  J1abOparopHbIM
0o0OpyIOBaHUEM, a TAKXKe IMpaBuia OOpalIeHUsi C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaTopHbIX XHMHUYECKHUX OIBITOB IO
MOJIyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YIJIEKHCIIOTO Iasa);

® [IPOBO/IUTH PEAKIUH, MOJITBEPKAAIOIINE KAUeCTBEHHBII COCTAaB Pa3JIMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpPUA-, OpOMUI-, MOIUA-, KapOoHaT-, (pocdar-,
CWJIMKAT-, Cyiab(aTr-, THUIPOKCUA-UOHBI, KAaTHOHbBI aMMOHHUSI U HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PAaCTBOPaX HEOPraHUYECKUX BEILECTB;

® IPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATENBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHUE, 000OIIEHNEe, CUCTEMAaTH3alUI0, BBISBIEHUE NPUYUHHO-CIEICTBEHHBIX
CBA3€M — JUISI U3YYEHHSI CBOMCTB BELIECTB U XMMHUYECKHX PEAKIMH, €CTECTBEHHO-
Hay4YHbl€ METOJbl I[O3HAHMS — HAOMIOAEHHE, W3MEpEeHUe, MOJCIUPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosanuecTBo yacon
Ne duekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IPOrpaMmMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bcero o0pa3oBare/ibHbIE pecypcehl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHayanbHbIe XUMHYECKUE TIOHATHUS
XuMus — BaxkHast 00J1aCTh €CTECTBO3HAHUS U
1.1 N 5 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
MPAKTHYECKOM JIESATEIBHOCTH YeJIOBeKa
1.2 BemiecTBa 1 XUMu4yecKue peakiuu 15 1 bu6mmoreka IL{OK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasjen 2. BaxxHeiinue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB
2.1 Bozayx. Kucnopon. ITonsitue 06 okcunax 6 bubnuoteka LIOK https://m.edsoo.ru/7f41837¢
2.2 Bonopox.llonsitue o kucinorax u cousix 8 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 5 1 1 bubmuoteka I{OK https://m.edsoo.ru/7f41837¢c
24 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEAMHEHUN 11 1 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31emeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTEeIbHO-BOCCTAHOBUTEILHbIE PeAKINHU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 crucTeMa XMMHUYECKUX anemeHToB [, U. 7 bubnmoreka [TOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHne aroma
Xumnueckasi cBa3b. OKHCIUTETBHO-
3.2 8 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKIIUN
Hroro no pazneny 15 bubmoteka IIOK https://m.edsoo.ru/7f41837¢c
Pe3epBHOe Bpemst 3 bubnmoreka ITOK https://m.edsoo.ru/7f41837¢



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

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (LU (POBHIE)
HaunmMeHoBaHuHe pa3iesioB U TeM MPOTrPaMMbl Konrpoasunie | Ilpakrnuec
n/n Bcero oOpa3oBare/ibHbIE Pecypchl
padoThbI KHe padoTbl
Pasjes 1. BemecTBOo M XUMHMYECKHE peaKku
[ToBTrOpenue u yriyOiaeHUe 3HAHUH OCHOBHBIX
1.1 P yroLy 5 1 bu6muoreka LIOK https://m.edsoo.ru/7f41a636
paszesnoB Kypca 8 Kjiacca
OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYIECKUX
1.2 ! P 4 Bu6muoreka LOK https:/m.edsoo.ru/7f41a636
peakiuit
DIIEKTPOJIUTHYECKAs TUCCOIUAINs. XUMUUCCKUE
13 P AecotHan 8 1 1 Bu6miorexa LIOK hitps:/m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasyibl U MX coeIMHEHUSI
OO0mias xapakTepHCTHKA XUMHUYECKUX 3JIEMEHTOB
2.1 HI p p 4 1 bu6mmoreka IL{OK https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO611as XxapaKTepuCTUKAa XUMHUYECKHUX JIEMEHTOB
2.2 IH p p . 6 bu6mmoreka L{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coequHeHus
OO1as xapaKTepUCTHUKA XUMHYECKHX AJIIEMEHTOB
23 tHas xapaxrep 7 1 Bu6muorexa LIOK hitps:/m.edsoo.ru/7f41a636
VA-rpynmsl. A30t, pocdop 1 X CoeTuHEHUS
OO6m1ast XxapakTepUCTUKAa XUMUYECKHUX AIIEMEHTOB
2.4 IVA-rpynnel. Yrepoa u KpeMHUR U X 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCMHEHHUS
Hroro no pazneny 25
Paznen 3. MeTa/iibl M MX COeTUHEHUS
3.1 OO1ue cBOMCTBa METAIOB 4 bu6muoreka IHOK https://m.edsoo.ru/7f41a636
3.2 Baxkueiinine MeTauibl 1 UX COEAUHEHUS 16 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa



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

4.1 BemiectBa 1 marepuansl B )KU3HHU YEIIOBEKA 3 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnuoreka LHOK https://m.edsoo.ru/7f41a636
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IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
DJIeKTPOHHbIE
Ne u(ppoBbie
Tema ypoka Bcero wiHpp
n/n Hdara o0pa3oBareJIbHbIEC
yacoB
pecypchl
bub6mmoreka [IOK
[Ipenmer xumuu. Posib XUMUM B )KU3HU YeoBeKa. Tena u
1 1 https://m.edsoo.ru/ff0d
BEIIECTBA 710c
bub6mmoreka [IOK
2 ITonsiTe 0 MeTOJAX MO3HAHUSA B XUMUHU 1 https://m.edsoo.ru/ff0d
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuotrexa LIOK
3 nabopaTopuu U IpUEMBI 00paIieHus ¢ 1a00paTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
Yucteie BemecTBa 1 cMecu. CriocoObl pa3ieicHus bubmmorexa [OK
4 B ’ p 1 https://m.edsoo.ru/ff0d
cMecei
26ca
[TpakTuueckas padota Ne 2 «Pa3nenenne cmecel (Ha bubmmorexa [OK
5 . 1 https://m.edsoo.ru/ff0d
MIpUMEPE OYUCTKU TTOBAPSHHOM COJIH )» 288
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ff0d
2a6¢
bu6moreka [IOK
XHUMHYECKHE DIIEMEHTHI. 3HaKU (CUMBOJIBI) XUMHYECKUX
7 1 https://m.edsoo.ru/ff0d
3JIEMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocTsIe 1 CI0XKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6¢
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUYEHHE 1 https://m.edsoo.ru/ff0d
2d50
bubaunoreka [IOK
3aKOH MTOCTOSHCTBA COCTaBa BEIIECTB. XUMHYCCKAS
10 1 https://m.edsoo.ru/ff0d
dhopmyna. BaeHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB Do
bu6moreka [IOK
OtHocuTenbHas aroMHas Macca. OTHOCUTEIbHAS
11 1 https://m.edsoo.ru/ff0d
MOJICKYJISIpHAsi Macca 13
bu6moreka [IOK
12 MaccoBast 10151 XUMUYECKOTO JIEMEHTA B COCTUMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6moreka [IOK
13 KomnuectBo BemectBa. Moib. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckre U XUMHYECKUE IBJICHUS. XUMUUYECKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakuus 176
bubaunoreka I[IOK
15 [Ipu3Haku 1 yciioBUS IPOTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
bubaunoreka I[IOK
3aKoH COXpaHEHUS MACChl BEIIECTB. XUMUUECKUE
16 https://m.edsoo.ru/ff0d
ypaBHEHHUS 1b%8
bu6mmoreka [IOK
BrruncneHus KonmuecTBa, MacChl BEIECTBA 110
17 . https://m.edsoo.ru/ff0d
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
. bu6mmoreka [IOK
Krnaccudukanus XuMHYECKHX peakIuil (COeTnHEHUS,
18 https://m.edsoo.ru/ff0d
pa3IoXKeHUs, 3aMEILEeHUs, 0OMEHA)
3f34
bubaunoreka [IOK
19 O06o0muIeHne 1 cucTeMaTH3amys 3HaHUH https://m.edsoo.ru/ff0d
40c4
K
Kontponwsnas padora Nel o teme «Bemectsa u bubmorera O
20 https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4290
Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopog — bubmorera [TOK
21 yx ’ yxa. P https://m.edsoo.ru/ff0d
AIIEMEHT U MpocCToe BemecTBo. O30H
448e
. bubnmuoreka [IOK
du3nyecKkrue 1 XUMUIECKUE CBOMCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakiuu okucieHus, ropenue). Ilonstue 06 okcngax 4614
bu6mmoreka [IOK
CriocoOblI nosy4eHus KMcaopo/a B 1aboparopuu U
23 https://m.edsoo.ru/ff0d
MIPOMBINUICHHOCTH. [IpuMeHenne kucnopoaa 4974
TeruoBoit 3¢pdext xumMuueckoi peakunu, MOHITHE O bubmuotexa [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKIUIX 4790
TonnmuBo (Hed Tk, yronb U MeTaH). 3arpsi3HEHUE BO3IyXa bubmorexa HOK
25 - YT ’ p yxa, https://m.edsoo.ru/ff0d
CHOCOOBI €ro Mpea0TBpaIleHuUs
4cda
b K
[Tpaktrueckas padora Ne 3 o teme «llomydenne u nomorexa O
26 ; https://m.edsoo.ru/ff0d
coOupaHue KUCIOPoa, H3yuYeHNEe €ro CBONCTBY» aeD
Bonopon — snemeHT u npoctoe BemecTBo. Haxoxaenue bubmorexa HOK
27 P P ' https://m.edsoo.ru/ff0d
B IIpUpOJIE 44d0
. bubmuoreka [JOK
du3ndecKkrue 1 XUMUIECKUE CBOWCTBA BOJOPO/IA.
28 1 https://m.edsoo.ru/ff0d
pUMEHEHHE BOIOPO/Ia 44d0
bubmoreka [JOK
29 [TonsiTHE O KMCIOTAX U COTAX i

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

50d2

bubaunoreka [IOK
30 CriocoObI Moy4eHus BOI0po/ia B Ta00paToOpHu https://m.edsoo.ru/ff0d
4ddo
K
[IpakTuueckas padora Ne 4 o reme «llonmydenue u bubmorexa O
31 . https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3YUEHHUE €r0 CBOWCTBY» 4£40
bubaunoreka I[IOK
32 MounsipHblii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
N bubaunoreka I[IOK
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero
33 . https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMYECTBY BEIllECTBA WU 00BEMY 5540
Brruncnenns 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMK Ha bubmorexa [OK
34 . yp . p https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 0OBEMHBIX OTHOILICHUI ra30B 5708
bubauoreka [IOK
35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJbI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHAUKATOpPAX https://m.edsoo.ru/ff0d
59e2
Bona kak pactBopuresib. HachlieHHbIe 1 bubaunoreka IIOK
37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 10Jisl BEIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTueckas padora Ne 5 o reme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB € OMpeNeIEHHON MacCOBOM JoJei https://m.edsoo.ru/ff0d
PAacTBOPEHHOTO BEMIECTBA Seba
bu6moreka [IOK
Kontponsnas padora Ne2 o teme «Kucnopon. Bomopon.
39 B P P POA. BOROPOA https://m.edsoo.ru/ff0d
ona 6342
bu6mmoreka [IOK
40 Oxcuppl: cocTaB, knaccupuKais, HOMEHKIATypa https://m.edsoo.ru/ff0d
664e
. bubanoreka [IOK
[Tomy4yeHnue u XUMHYECKHE CBOMCTBA KUCIOTHBIX,
41 https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(DOTEPHBIX OKCHIOB
664¢
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6moreka [IOK
43 [Tomy4yenue u XUMHYECKHE CBOMCTBA OCHOBAaHUM https://m.edsoo.ru/ff0d
67ca
bub6moreka [IOK
44 Kucnotsr: cocras, knaccudukays, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue u XUMHUYECKHE CBOMCTBA KHCIIOT bubnuoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ff0d
fee2

Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI MOTyYeHHUS,

bubaunoreka [IOK

46 . . https://m.edsoo.ru/00a
XUMHUYECKHE CBOICTBA 49474
[Ipaktuueckas padota Ne 6. Pemenue bubmorexa [JOK

47 AKCIIEPUMEHTAJIbHBIX 3a7a4 M0 TeMe «OCHOBHBIE KJIacChl https://m.edsoo.ru/00a
HEOPraHWYECKUX COEAUHEHUIN d9b7c
I'eneTnyeckas cBsI3b MEXKy KilacCaMU HEOPraHUYECKHUX bubmmorexa [OK

48 . Y P https://m.edsoo.ru/00a

ui
COCJIMHEH 19250
bu6mmoreka [IOK

49 O06001IeH e ¥ cHCTeMaTH3aIus 3HAaHUI https://m.edsoo.ru/00a

d9cb2
bubnuorexa [JOK
KontponbsHas padora Ne3 mo reme "OCHOBHBIC KIIACCHI 1
50 on https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN
d9ela
bubmmoreka [IOK
[TepBbie MOMBITKY KIACCU(PUKAIUU XUMUYECKUX

51 https://m.edsoo.ru/00a

sneMeHToB. [ToHATHE O rpynmax CXOIHBIX YIEMEHTOB dOffa
. bubmmoreka [IOK
[Tepuoanueckuii 3axoH u [leprnognueckas cucrtema

52 https://m.edsoo.ru/00a

xumuyeckux 3emenToB 1. . Menaeneera
daS2c
bu6mmoreka [IOK

53 Ilepuroabl, rpynmsl, HOATPYIIIBI https://m.edsoo.ru/00a

daS2c
bu6mmoreka [IOK

54 Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M30TombI https://m.edsoo.ru/00a

da342
bu6mmoreka [IOK
CtpoeHue 3EeKTPOHHBIX 00070YEK aTOMOB AJIEMEHTOB

55 . https://m.edsoo.ru/00a

[Tepnonnueckoit cucremsl /. 1. Menneneena
dabbc
XapakTepuCcTUKa XUMAYECKOT0 3JIEMEHTA I10 €T0 bubmuotexa LIOK

56 nosoxkenuto B [lepuonuueckoii cucreme /1. M. https://m.edsoo.ru/00a
MeneneeBa da824
3nauenue [leproanyeckoro 3akoHa JJisl pa3BUTHUSI HAYKU bubanorexa [JOK

57 u npaktuku. J[. 1. MennaeneeB — y4€HbIN, Iegaror u https://m.edsoo.ru/00a
rpaX1aHuH da96e
DNEeKTPOOTPULIATEIBHOCTh ATOMOB XUMHUUYECKUX bubmorera [TOK

58 pPOOTp https://m.edsoo.ru/00a
3JIEMEHTOB

daab8
bu6mmoreka [IOK

59 HNonnas xumunueckas cBs3b https://m.edsoo.ru/00a

dac34
bubaunoreka [IOK
60 KoBasieHTHas nosisipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

Kosanenrnas HEMOJIApHasd XUMHUYCCKas CBA3b

bubaunoreka I[IOK
https://m.edsoo.ru/00a
daab9

62

CreneHb OKHUCIICHHS

bubaunoreka I[IOK
https://m.edsoo.ru/00a
dae28

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

bubaunoreka I[IOK
https://m.edsoo.ru/00a
db076

64

OxucIUTEIN U BOCCTAHOBHUTEIIN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db076

65

KonTponbhas padora Ned o Teme «CtpoeHue atoma.

XUMHUYECKAA CBI3bY

bu6mmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bubaunoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bubmmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHIE U CUCTEMATU3ALUS 3HAHUI

bubmmoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68
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9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka Hara bp
n/n Bcero o0pa3oBare/IbHbIEC
pecypchl
. bu6mmoreka IIOK
[Tepuognueckuii 3akoH. [lepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMudeckux 3memenToB . . MenaeneeBa b5%e
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHYECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IMEPBLIX TPEX MEPHUOIOB b6b6
bu6mmoreka [IOK
Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUICCKUX
3 1 https://m.edsoo.ru/00ad
BEIIICCTB b7e2
. bu6mmoreka IIOK
Buibl XMMUYECKOM CBSI3U U TUIIBI KPUCTAITHYECKUX
4 N 1 https://m.edsoo.ru/00ad
emETOK
p bac6
5 KonTponbhas padorta Nel o Teme «IloBTopenue n |
yri1yOsieHre 3HaHUM OCHOBHBIX pa3/IesIoB Kypca 8 Kiiaccay
. bubmuoreka [IOK
Krnaccudukanus XuMHYECKUX PEAKITHH 110 pa3InIHBIM
6 1 https://m.edsoo.ru/00ad
MIpU3HAKAM
P beb0
. bu6mmoreka [JOK
[TonsiTue o ckopoctn xumMuyeckon peakuuu. [lonstue o
7 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX M TETEPOTCHHBIX PEAKIIUSIX beOa
[TonsTre 0 XumMuyeckoM paBHOBeCUU. DAKTOPBI, bubnuorexa [IOK
8 BIIUSIOIINME HA CKOPOCTh XUMHUYECKON PEAKLUU U 1 https://m.edsoo.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO paBHOBECHS c28c
bu6mmoreka [JOK
9 OKHCIIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITUT 1 https://m.edsoo.ru/00ad
cade
. bubnuorexa [IOK
Teopus snekTponuTrueckor quccouranui. CUiabHbIe U
10 1 https://m.edsoo.ru/00ad
CI1a0bIe ANEKTPOIUTHI
cd68
bubmoreka [IOK
11 HoHHbIE ypaBHEHHUS peakui 1 https://m.edsoo.ru/00ad
d448
N N bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA KUCIOT M1 OCHOBAHUM B CBETE
12 . . 1 https://m.edsoo.ru/00ad
MPEJICTABICHUI 00 AIEKTPOTUTHUSCKON TUCCOLUALIAN 4548
. . . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHUECKOMN TUCCOIMALlUN 482
. bubmuoreka [IOK
14 [TonsiTe o rusponau3e coneit 1 s

https://m.edsoo.ru/00ad



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4

dod4

bu6mmoreka IIOK

15 O06o0061IeH e U crucTeMaTH3aIus 3HaHui https://m.edsoo.ru/00ad
ddi2
bubnuorex K
[IpakTuueckas padora Ne 1. «Pemenue ommorexa O
16 https://m.edsoo.ru/00ad
AKCIEPUMEHTAJIbHBIX 33734
dbfa
bubnuorex K
KonTponsHas padora Ne2 o Teme «DIeKTpOTUTHIECKAs ommorexa O
17 https://m.edsoo.ru/00ad
nucconuanus. XUMHYECKHe peakliii B PaCTBOPAX» decO
bu6mmoreka IJOK
OO01as xapakTepUCTUKA TaloreHOB. XUMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha MpUMeEpE XJI0pa
dfe2
bubmuoreka [IOK
XnopoBonopoa. CossiHast KUCI0TA, XUMUYECKHE
19 o https://m.edsoo.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHHE
el04
bubmuoteka [IOK
[IpaxTrueckas padora Ne 2 o reme «llonyuenue 1o
20 . . . https://m.edsoo.ru/00ad
COJISTHOW KHUCJIOTBI, U3Y4CHHUE €€ CBOUCTBY <348
. bubmuoreka [IOK
Brruucnenus mo ypaBHEHUSIM XUMHUECKUX PEaAKIUH,
21 https://m.edsoo.ru/00ad
€CJIM OJIMH U3 PeareHTOB J]aH B U30bITKE 0483
bu6mmoreka IIOK
22 OOm1ast xapakTepucTUKa 3eMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
eb4a
bu6mmoreka [JOK
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U
23 . . . https://m.edsoo.ru/00ad
€€ COeIMHEHNI B pUpojie. XMMUYECKUE CBOMCTBA CEPBI o642
bu6mmoreka [JOK
CepoBomopos, cTpoeHue, Gu3ndecKkue 1 XuMU4ecKue
24 . https://m.edsoo.ru/00ad
CBOIICTBa
e802
bu6mmoreka [JOK
Oxkcunpl cepobl. CepHasi KHCIIOTa, PU3NUECKUE U
25 . https://m.edsoo.ru/00ad
XUMHUYECKHE CBOWCTBA, IPUMEHEHUE
ea28
XUMHUYECKUE PEaKIINH, JIeXKAIIHe B OCHOBE
. bubmmorexa [IOK
MIPOMBIIIIEHHOTO CII0Cc00a MOMyUYeHUsI CEPHOM KUCITOTHI.
26 . https://m.edsoo.ru/00ad
XUMHYECKOE 3arps3HEHUE OKPYXKAIOLIEH CpeJibl ec8a
COCIMHEHHSIMU CEPBI
bu6mmoreka IIOK
27 Brrunciienne MaccoBoi 10U BBIXOJA TPOYKTA PEAKIIUHI https://m.edsoo.ru/00ad
ec8a
OO1m1ast xapaKTepUCTUKA AIIEMEHTOB VA-rpynmsl. A30T, bubnuorexa HOK
28 pacrpocTpaHeHue B IpUpoAe, GPU3NUECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubmoreka [IOK
AmMMuak, ero Gpu3nYecKue U XUMUYECKHUE CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHUE U ITPUMCEHCHHNEC

f0o4



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[TpakTuueckas padota Ne 3 o teme «Ilomyuenue

bu6nmoreka IIOK

30 . https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHUe ero CBOMCTB» £180
.. bu6mmoreka IIOK
A3oTHas KucnoTa, e€ puznuecKue u XUMUYECKUe
31 cBOCTEA https://m.edsoo.ru/00ad
306
Hcnonb30BaHre HUTPATOB U COJIEH AMMOHUS B KAYECTBE bu6mmoreka [IOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYECKOe 3arps3HeHue https://m.edsoo.ru/00ad
OKPY’KaIOIIEH Cpeibl COSIMHEHUSIMHU a30Ta 518
bubmuoreka [IOK
docdop. Oxcun dpocdopa (V) u hochopras kucnora, a
33 . https://m.edsoo.ru/00ad
¢bu3nyeckne 1 XMMUYECKHUE CBOMCTBA, OTyYeHUE f63a
bu6mmoreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATbHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOTHON cpenbl hocharamu £e20
bubmuoreka [IOK
VYriepon, pacipoCTpaHeHHE B IPUPOJIE, PU3NICCKUE
35 . https://m.edsoo.ru/00ad
XUMHUYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gu3ndecKue U XUMHIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuzioM yriepoaa (IV) febe
bu6mmoreka IIOK
37 YronwHas KMCIOTa U €€ COJIN https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llonmyuenue bubmuoreka [IOK
38 yriekucioro raza. KauectBenHas peakius Ha KapOOHaT- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [JOK
[lepBoHauanbHBIC OHIATHS 00 OPraHUYECKUX BEIIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COEMHEHUAX yriepoaa
054e
bu6mmoreka [JOK
40 Kpemuuii u ero coenuHeHust https://m.edsoo.ru/00ae
080a
IIpaktuyeckas padora Ne 5. Pemienue bubnuorexa HOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETAJIIBI U UX COCIAUHCHUSI 0bf2
. bubmmoreka [IOK
KonTponsnas padota Ne3 mo teme «Baxneiimme s
42 https://m.edsoo.ru/00ae
HEMETAJIIBI U UX COCTMHECHHUS
0el8
OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX AIIEMEHTOB —
bu6mmoreka [IOK
MeTaJI0B. MeTammndeckas CBsI3b U METAJTHICCKast
43 . . https://m.edsoo.ru/00ae
KpUcTalmuyeckas pemeérka. @u3nueckue cBocTBa 103e
METaJJIOB
. . bubmoreka [IOK
XUMHUYECKHUE CBOMCTBA METAJIIIOB. DJIEKTPOXUMUUYECKUM
44 https://m.edsoo.ru/00ae

PSiI HANIPSHKEHUH METaJIoB

1156



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

O06u1re ciocoOb! nmomyyeHust MetanaoB. CrutaBbl.

bubmoreka [IOK

45 Beruncrienus no ypaBHEHHUSM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CIIM OJMH U3 PEArcHTOB COAEPKHT IIPUMECH 1156
bu6mmoreka IJOK
46 [TonsiTue 0 KOppPO3UK METATIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IJOK
47 Illenounbiec MeTaIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka IJOK
48 OKcHUbl U TUIPOKCU/IBI HATPUS U Kaus https://m.edsoo.ru/00ae
14b2
bu6mmoreka [IOK
49 [llenouno3zemMenbHbIE METAIIIBI — KAJIbIMK M MAarHUH https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Baxnerimme coeTMHCHUS KaabITAs https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALMUS 3HAHUI
bu6mmoreka IIOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHeHHs https://m.edsoo.ru/00ae
1886
" b K
[TpakTuaeckast pabota Ne 6 mo Teme "JKECTKOCTH BOABI U n6morexa O
53 B " https://m.edsoo.ru/00ae
METO/IbI €€ YCTpaHEHUs
lae8
bu6mmoreka [JOK
54 AJFOMUHUAN https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe cBOIICTBa OKCHA U THIPOKCH]IA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae
1d86
bubmmoreka [IOK
57 Oxcunpl, rugpokcuabt U comu xxenesa (1) u xxeneza (111) https://m.edsoo.ru/00ae
35e6
58 O00011IeHNE U CUCTEMATU3aIUS 3HAHUI
[IpakTrueckas padora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxueimme https://m.edsoo.ru/00ae
METaJUIBl U UX COCITMHEHUS 3de8
Brruucienust mo ypaBHEHUSIM XUMHUECKUX PEaKIUH,
bu6mmoreka [IOK
€CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE UM COACPIKUT
60 . https://m.edsoo.ru/00ae
npuMecu. BeIaucieHus MacCOBOM JTOJIM BBIXOZA MPOTYKTa 1750
peakIuu
61 O06001IeHrEe M CUCTEMATH3aIN 3SHAHUHA
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KonTponbhas pabota Ned4 o Teme «BaxHeiinme

62 1
METaJUIbl U UX COCTUHCHUS
. bu6mmoreka IIOK
BemectBa 1 Marepuaibl B IOBCETHEBHOM KU3HU
63 1 https://m.edsoo.ru/00ae
YeJioBeKa 3£50
bub6moreka [IOK
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH Cpe/Ibl 1 https://m.edsoo.ru/00ae
4270
bub6moreka [IOK
65 Ponb XuMHM B PEIIEHUH 3KOJOTHYECKUX MPOOIeM 1 https://m.edsoo.ru/00ae
4270
bub6moreka [IOK
66 O06o001IeHre U CUCTEMaTH3alns 3HAaHUH 1 https://m.edsoo.ru/00ae
0d0a
bu6mmoreka IIOK
67 O06o001IeHre U CUCTEMaTH3alns 3HAaHUH 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O06o001eHre U cHCTeMaTU3alus 3HAHUH 1 https://m.edsoo.ru/00ad
9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 kiacc: yueb. ais obueodpazoBarenbHbIX yupexaenuid / O.C.
["abpuensH. - 3-e usa., crpeotutl. - M.: Ipoda, 2022. - 286 c.

Xumus. kiacc: yuae0. A obmeoopazoBarenbHbix yupexaeHuit / O.C.

["abpuensn. - 3-e usa., crpeotutl. - M.: lpoda, 2022. - 288 c.

METOIUYECKHUE MATEPUAJIBI JJISA YUYUTEJIS
Beenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SurykoBa A. B. Hacronbhas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas aisa 1abopaTopHbIX OINBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. 'abpuensana « Xumus. 8 Kiaccy.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kinacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 109.

4. T'abpuensa, O. C. Meroauueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumusi». 9 kimace / O. C. 'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosmoruueckue kaptol kK yaeOnuky O. C. ['abpuensna « Xumusl.
8 kimacey : metoauueckoe mocodue / JI. Y. Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosaoruueckue kaptol kK yaueoHuky O. C. I'abpuensna « Xumusl.
9 xmacey : merogudeckoe nmocooue / JI. . Acanoa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBepodHbIe paboThl K yueoHuky O. C.
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
UHTEPHET

Beenurenannsiehttp://www.chemnet.ru ['azera « XuMus» 1 CalT I yUUTEINsA
«5l mny HA ypOK XUMUN»

http://him.1september.ru Enqunas xomnexuust LIOP: [TpeameTHas komiekuus
«XuMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE
sKcriepuMeHThl: XxuMud. Komnekuust Poccuiickoro o01eodpa3oBaTeibHOTO
nopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnuxbepoBoit

http://www alhimik.ru Becepoccuiickast omuMnuana mKoJIbHUKOB M0 XUMUU
http://chem.rusolymp.ru Oprannueckas XuMusi: JJICKTPOHHBIA YUCOHUK TSI
CpPEIHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: IEKTPOHHBIN YUEOHHUK
http://www hemi.nsu.ru OTKpBITBIA KOJUIEIK: XUMUS
http://www.chemistry.ru J{ucraniimonnas oiumImaja rno XuMuu:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA IPOEKT






