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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHuUs COCTABIEHA HA OCHOBE
TpeOOBAHUIM K pe3ylnbraTaM OCBOEHHS OCHOBHOW 0O0pa30BaTEIbHON MIPOrpaMMbl OCHOBHOTIO
oOmero oOpazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE (emepanbHOM
paboueil mporpaMMBbl BOCIIUTAHUS M C YUETOM KOHIICTILIMU TMPETOIaBaHusl yueOHOro mpeameTa
«XuMus» B 00pazoBaTenbHbIX opranu3anusax Poccuiickoit denepanun.

[IporpaMMa mo xumuu Aa€T TPEACTaBICHHE O LESIX, OOmmIel cTparernd oOydyeHUs,
BOCIIUTAHHUS M PA3BUTHA OOYyYarOIUXCS CPEACTBAMU Y4E€OHOIrO MpEAMETa, YCTaHABIIMBAET
o0si3aTeNbHOE TIPEIMETHOE COJIEp:KaHue, MPEAyCMaTpUBaET paclpeiesieHHe ero Mo KiaccaMm U
CTPYKTYpPHPOBaHHUE O pa3JiejaM U TeMaM MPOrpaMMbl IO XUMHUU, ONPEAEISIET KOJTMUYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTHKU COJAEPKAHMS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTD
U3yUYCHUSI XUMUHU C YIETOM MEXKMPEAMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JIOTUKH y4eOHOTO
nporecca, BO3PACTHBIX OCOOCHHOCTEH OOydaroluXcs, OMpeAessieT BO3MOXKHOCTU IpeaMeTa
Ui peanu3aluu  TpeOOBaHMI K pe3yiabTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTesIbHOM
IpOrpamMMbl Ha YPOBHE OCHOBHOTIO 0011ero 00pa3oBaHus, a TaKkXke TpeOOBaHUM K pe3ylbTaTaM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIeld M3y4YeHUs MpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-
MI03HABATEIBHOU JEATEIbHOCTH 00YYaIOLIErocs o OCBOEHUIO y4eOHOTO COAEPKaHNUA.

3HaHWe XUMHH CIIY>)KHT OCHOBOH ISl (POPMUPOBAHUSI MUPOBO33PEHUS O0YHAIOIIETOCs, €ro
NPEICTAaBICHUA O MaTepualbHOM €IMHCTBE MHUpPA, BAXKHYIO pPOJIb HUIPAOT (HOPMHpPYEMbIE
XUMUEHN NIPEICTABICHUS O B3aUMONPEBPAILLEHUAX IHEPTUU U 00 IBOJIIOIIUU BEUIECTB B MPUPOJIE,
0 MyTSAX peleHus o0albHbIX MPOOJEM YCTOMYMBOTO Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30aCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaanu3alii BO3MOXHOCTEHN Il CaMOpa3BUTHS U POPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001el U PYHKIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHNE MBIIIJIEHUS! U TBOPYECKUX CHOCOOHOCTEN 00ydarouuxcs,
HAaBBIKOB HX  CaMOCTOSITEIbHOM  y4eOHOM  JIEATENbHOCTH, OKCIEPUMEHTAJIbHBIX U
UCCIIEZIOBATEIbCKUX YMEHHM, HEOOXOMMMBIX KaK B TIOBCEIHEBHOM JKH3HU, TaKk U B
npo¢eCCUOHAIBLHOU IeSITETbHOCTH;

3HAKOMUT CO CHEeUU(PUKOW HAyYHOIO MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI LEIOCTHOIO
B3NIiJa HAa EAWHCTBO TPUPOABI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(GbOpMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YUarOIIHUXCS;

CIOCOOCTBYEeT (POPMHUPOBAHUIO 1IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYyYHBIM
3HAHMSIM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B SKOJOrMYecKoe oOpazoBaHueE
0o0y4Jaronuxcs.

JlanHble HampaBieHHs B OOyYE€HHWM XUMHHM OOECIIEUMBAIOTCS CIEHU(PUKON COAEpIKaHMS
y4eOHOro mpeaMera, KOTOpPbIM SBISETCS MEJarorMuyeckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOI1 HAYKU XMMHUH HA ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa30BaHMS OPUEHTHPOBAH HAa OCBOEHUE
00y4aroIIMMHICS] CUCTEMBI TTEPBOHAYATLHBIX TOHITUI XUMUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTACITBHBIX 3HAUNMBIX TTOHATUN OPTAHMYECKOW XUMHUH.

Crpykrypa coiepkaHus MporpaMMbl M0 XUMUU C(HOpPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
nonaxona k e€ mzyueHuro. ConepikaHue CKIAAbIBACTCS U3 CUCTEMbl MOHSITHH O XHMHYECKOM
DJIEMEHTE W BEUIECTBE M CHUCTEMbl MOHATHUH O XMMHUYecKoW peakuuu. O0e 3T CHUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIIMITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHA XUMHHU;

— Y4CHHS O CTPOSHUH aTOMa U XUMUYECKOHN CBSI3H;

— IpeJICTaBIECHUIN 00 ANEKTPOIUTHUECKON JUCCOLIMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE JMIHUPUYECKH MOIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCJIENOBATENbHO OT OAHOIO YPOBHS K JPyromy,
BBINOJIHSSA (PYHKIMM OOBSICHEHHSI M IPOTHO3MPOBAHMSI CBOWMCTB, CTPOCHMSI U BO3MOYKHOCTEU
IPAKTHUYECKOIO MPUMEHEHHUS U TIOJIYUYEHUS U3y4aeMbIX BELLECTB.

OcBoeHHE MPOrpamMMBl [0 XHMHH CIOCOOCTBYCT (OPMHUPOBAHUIO MPCACTABICHUS O
XMMHUYECKOM COCTaBIISAIOIIEH HAyyHOM KapTHMHBI MHpa B JIOTUKE €€ CHUCTEMHOM IpUPOJBI,



LEHHOCTHOT'O OTHOILIEHHS K HAyYHOMY 3HAHUIO U METO/IaM IO3HAaHMs B Hayke. M3ydyenne xumuun
OPOUCXOAUT C TMPHUBICUCHUEM 3HAHWM W3 paHee U3YyUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nKa. 7 KIace.

[Tpu u3yvyeHnn XUMUN TPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XUMHUUECKON HAyKH Kak
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJBTYphl. 3aqada y4eOHOro MpeAMeTa COCTOUT B (POPMHpPOBAHHUH
CUCTEMbl XUMUYECKUX 3HAHUM — BaXHEHIINUX (PaKTOB, MOHATUHN, 3aKOHOB M TEOPETUUECCKUX
NOJIOKEHUM, JOCTYHHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
IpUOOLIEHUH K HAyYHbIM METOJaM IO3HAHUS MPU W3YUYEHUH BEIIECTB U XUMUYECKHUX PEaKIIHil,
B (OPMHUPOBAaHMM U PA3BUTHM TO3HABATEIbHBIX YMEHUH M WX MPUMEHEHUH B Yy4eOHO-
NIO3HABATEIBHOM U YUEOHO-UCCIIEI0BATENbCKON IEATEIBHOCTH, OCBOCHUH IIPABUJI O€30MacHOTO
oOpallieHus ¢ BelIeCTBaMU B MTOBCEIHEBHOM JKU3HH.

[Ipy W3yyeHMHM XUMUU HA YpOBHE OCHOBHOIO OOHIEr0 0Opa3OBaHMs Ba)KHOE 3HAYEHUE
npUOOpENH TaKUE 1NN, KaK:

— (hopMHUpOBaHHE MHTEUIEKTYyallbHO Pa3BUTON JIMYHOCTH, TOTOBOIM K caM000Opa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO PEIICHHUM, CIOCOOHOM aJanTUpOBATHCS K
OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHHS Ha CHUCTEMaTHYECKOe MpHOOLIeHue OO0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ TNO3HABAaTEIbHOM  JIEATEIbHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(hOpPMHPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XMMUMU;

— o0ecreyeHne YCJIOBUHM, CHOCOOCTBYIOIIMX MNPHUOOPETEHUIO OOYYaIOIMMHUCS OIbITa
Pa3HOOOpa3HOW JEATETbHOCTH, O3HAHUSA U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETEHIIMI ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUYHBIX BUIOB JI€ITEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B TOM
YHUCJI€ YMEHUN OOBSACHATh M OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, UCHOJb3Ys 3HAHUS W
ONbBIT, MOJYYEHHbIE MPU H3YYEHUU XHMHH, HPUMEHATH HMX NpPH PEIIEHHMH NTpolieM B
ITOBCETHEBHOM )KU3HU U TPYAOBOM ACATEIBbHOCTH;

— (opMupoBaHHe y 00ydaromuxcsd F'yMaHUCTUYECKUX OTHOLIEHUH, TIOHUMAaHUs [IEHHOCTH
XUMUYECKUX 3HAHWM NJi1 BBIPAOOTKH 3KOJIOTMYECKH LEIeCO00pa3HOro MOBeEHUs B OBITY U
TPYAOBOM NIESITETBHOCTH B LEISAX COXPAHEHUS] CBOETO 3/I0POBbSI U OKPYKAIOUIEH MPUPOTHON
Cpenpbl;

— pa3BUTHE MOTHUBAIMM K OOyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCITMTAHWIO Ha OCHOBE YCBOEHHS OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4YeHUsI.

OO01ee 4nciio YacoB, OTBEIEHHBIX JJI1 U3YyYEHUsS XMMHUHU HAa YPOBHE OCHOBHOTO OOILEro
o0OpazoBaHus, coctanisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce —
68 yacoB (2 Jaca B HEZIEIIO).



COAEPXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHBbIC XUMUYECKHE IOHATHSA

[Ipenmer xumuun. Ponb XMMUM B KW3HUA YEIOBEKa. XMMHSL B CUCTEME HaykK. Tema u
BeniecTBa. OU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrossHue BemecTB. [loHsThe o
METO/axX MO3HaHUs B XUMUH. UncThle BemecTBa U cMecu. CocoObl pa3ieieHust CMECEeH.

ATOMBI W MOJEKYyIbl. XUMUYECKAE 3JIeMEHTbl. CHMBOJBI XMMHYECKUX 3IIEMEHTOB.
[IpocThie u cnoXKHBIE BemecTBa. ATOMHO-MOJIEKYISIPHOE YUYECHHUE.

Xumuyeckas (opmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX SJIEMEHTOB. 3aKOH
NOCTOSHCTBA cocTaBa BenlecTB. OTHocuTenbHas aromHass Macca. OTHOcCUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10151 XMMUYECKOTO IEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moib. MorsipHas macca. B3anMoCBSI3b KOJIMYECTBA, MACCHI U
YyHuCla CTPYKTYPHBIX €MHUI] BellecTBa. Pacuérel o popmynam XMMHYECKUX COEAMHEHUM.

du3znyeckue U XUMUYECKHE SIBICHMS. XHUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHUsI Macchl BemlecTB. XumHuueckue ypaBHeHus. Kiaccupukanus XUMHUYECKUX
peakiuii (COeIMHEHHUs, Pa3JIOKEHHUS, 3aMEIIEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCY/NOM, MpaBUiaMu padOThl B JIaDOpaTOpUU U NpPUEMAMHU
oOpaiiieHus ¢ 1abopaTOpHbIM O0OpPY/IOBaHUEM, U3YUYEHUE U ONKCaHUuE (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHMYECKUX BEIIECTB, HaOMOneHHEe (Pu3nyecKkux (IJIaBICHHE BOCKA, TasHUE
JbJa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUsl BOJbI) 1 XUMUYECKUX (TOpeHue
CBEYM, MPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCIIOTOW) SIBJICHUH,
HaAOJIIOZICHUE U ONHMCAHKE MPU3HAKOB MPOTEKAHUS XUMUYECKHUX PEaKLMid (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHIOM Oapws, pasioxenue ruapokcuma meau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), nsyuenue cnocobon
pazaeneHusl CMeceil: ¢ MOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BBIIAPUBAHUE, TUCTUIUIALINS,
xpoMaTtorpadusi, MNPOBEACHHE OUYMUCTKM IIOBAPEHHON COJNM, HAOMIOAEHUE M ONUCaHue
pPE3yNbTATOB MPOBEICHUS OIBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MACChl, CO3JAaHUE
MojIeJIei MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xkHeiue npeacTaBUTEIN HEOPraHMYEeCKUX BELeCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHue kuciaopojga B Npupone, (pU3Myeckre M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunbl. [lpumenenue xkucnopona. CrocoObl TMOMy4YEeHUsT KUCIOpoIa B
JabopaTtopuu U npoMblnuIeHHOCTH. KpyroBopot kucnopoaa B npupojie. O30H — ajioTpoIHas
MoJU(UKaLUs KUCIOPOAA.

TemnoBoil >PPexkT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHUE YypaBHEHUS, 3K30- U
SHJIOTEPMHUYECKHE peakUud. TOIUIMBO: Yrojdb M METaH. 3arpsA3HEHUE BO31yXa, YCUICHHUE
NapHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bomopon — anmeMeHT M mpocroe BemecTtBo. HaxoxkzaeHue Bomopoga B IPUPOIE,
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MIPUMEHEHHE, CIIOCOOBI Moy4eHusl. KuciaoTel v comnu.

MosnsipHblii 00bEM ra30B. Pacy€Thl MO XUMUUECKUM YPABHEHUSIM.

dusuyeckue cBomcTBa BoAbl. Boma kak pactBopurtens. PactBopel. HacelieHusie u
HEHACBILLICHHBIE pACTBOPBI. PacTBOpMMOCTh BemlecTB B BoAE. MaccoBasi J10Jisl BELIECTBA B
pacTtBope. XMMHUYECKHE CBOMCTBA BoAbl. OCHOBaHUsA. Posib pacTBOPOB B MPUPOJIIE U B KU3HU
yenoBeka. KpyroBopor Boabl B MpUpoAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
IPUPOAHBIX BOJ.

Knaccuduxanus Heopranmyeckux coenuneHuid. Oxcunpbl. Knaccudukaius OKCHIOB:
coseoOpasyromiue  (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U  HecoJeoOpasyrolue.
Homenkitarypa oxcupoB. dusznueckue M XUMHUYECKUE CBOWcCTBA OKcuAoB. Ilomydenue
OKCHU/JIOB.

OcHnoBanusi. Kiaccudukanus ocHOBaHWM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenkiiarypa ocHoBaHuil. PU3NYECKUE U XUMHYECKUE CBOMCTBA OCHOBaHUMU. llomyueHue
OCHOBAHUU.

Kucnotsl. Knaccugukanus kucnor. Homenknarypa kucinot. dusnyeckre 1 XuMUYeCKHe
cBoiicTBa KUCIOT. Pan aktuBHocty MmetaiuioB H. H. bekerosa. I1onyuenue Kucior.

Conu. Homenknarypa coneil. @u3nueckre U XuMHYECKUE CBoMCTBa cotiel. [lomyuenue
COJIEH.



['eHeTHYECKAs CBA3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPENIEJICHUE CO/IePKaHusl KUCIOpoaa B BO3AyXe, MOIyUeHHE, COOUpaHue,
pacno3HaBaHWE W U3YyYEHHE CBOWCTB KHUCIOPOJA, HAOIIONEHHE B3aMMOJEWUCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3aMi OKCHIOB M OINHCAHHWE WX CBOMCTB, IMOJy4€HHE, COOMpaHuE, pacro3HABAHHE U
U3ydeHUEe CBOMCTB Bopopoaa (ropeHue), B3amMonercTBhe Bojgopoma ¢ okcuaoMm meau (1)
(BOBMOXKHO ~ HCTOJNB30BAaHWE  BUJEOMATepuasoB), HaOmOAeHHE O00paslloB  BEIIECTB
KOJTMYECTBOM | MOJb, MCCIIEOBaHWE OCOOCHHOCTEW PACTBOPEHHUS BEIICCTB C Pa3IMIHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C  ONPEAECIEHHOW MacCOBOM  JIOJEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJECHCTBUE BOABI C MeTaJUIaMU (HaTpueM W KaJbLHEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUANIOB), MCCIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BELIECTB PA3JIMYHBIX KJIACCOB, HAOIIONEHUE MU3MEHEHUSI OKPACKH MHIMKAaTOPOB B PACTBOpax
KUCJIOT W IIeNouel, u3ydyeHue B3aumonencTBus okcuga meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KUCJOT C METaulaMH, PEeakUuidl HEUTpaln3aluu, IOJIyYeHHUE HEPACTBOPHUMBIX
OCHOBaHMWI, BBITECHEHHE OJHOTO MeTaula JPYyrMM M3 pacTBOpa COJIM, pelIeHUE
HKCIEPUMEHTAJIBHBIX 33J1a4 10 Teme «BakHeillne Kiiacchl HEOPraHUYECKUX COSTMHEHUI.

IHepuoauueckuit 3axkoH u Ilepuonuyeckass cucrema xumudeckux djiemenros /. U.
MenaesieeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBHUTEJIbHbIE PeaKuuu

[lepBbie TMOMBITKM KJIACCU(PUKAIIMU XUMUUYECKUX »diieMeHTOB. l[loHsTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHbIE W UIEJIOYHO3EMENIbHBIE METaJUlbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3ylOT aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[Tepunonnueckuin 3akoH. Ilepuomnueckas cucrema XuUMuU4Yeckux osnemMeHTtoB J[. .
MenpeneeBa. Kopotkonepuoanas u anuHHomnepuoanas (opmbsl [lepronnueckoit cUCTEMBbI
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonsl u rpynnbl. PHU3UYECKUN CMBICTT
NOPSJIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HW3orombel. Onektponsl. CrtpoeHHE
ANEKTPOHHBIX O00O0JIOYEK aroMOB NepBbIX 20 XuUMHUYECKUX 3JeMeHTOB llepuonnueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA TI0 €ro MOJOKEHHUIO B
[Tepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANINYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyMniaM U NeproaaM.

3nauenue [lepuoauueckoro 3akoHa u [lepronnyueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
IUISl pa3BUTHUS Hayku U npakTuku. J1. 1. MenpaeneeB — yu€HbIi U rpakKIaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojsipHass M HEMOJISIpHAs)  CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusi. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporneccsl
OKHUCJIEHUS! U BOCCTAHOBJIECHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCcnepumenm:

U3y4eHHe o0pa3lioB BEIIECTB METAIOB M HEMETAJUIOB, B3aUMOJACHCTBUE THAPOKCUIA
IIMHKA C pacCTBOPAMH KHUCJIOT U IIEJIOUEH, MPOBEAEHUE OIBITOB, MILTIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUii (TOpeHHe, pEaKINK Pa3JIoKEeHUsI, COCAMHEHU).

Mesicnpeomemmnule ceazu

Peanuzanus MeXOpeIMETHBIX CBSI3€l MPU U3yUYEHUH XUMUU B 8 KJIaCcCe OCYIECTBIISAETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
SBJISIFOIIMXCS. CACTEMHBIMU JIJIs1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAy4Hble TOHATHSA: HAy4HbId (DAKT, TUIOTE3a, TEOpHs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKalUus, NEPUOAUYHOCTb,  HAOMIOAEHHE,  HAKCIEPUMEHT,
MOJIETTUPOBAaHNE, U3MEPEHUE, MOJIETb, SIBJICHUE.

dusuka: marepusi, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJEKTPUUYECKUM 3apsiji, BEUIECTBO, TENO, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, GU3NUYECKUE BEIMUUHBI, €AUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBbIE TMOPOJIbI, TOJE3HbIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJITIACC

BemecTBo M XUMHMYECKasi peaKkus

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux osnemeHtoB J[. WM.
MenpneneeBa. CrtpoeHrne aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHUMHYECKHUX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, KalMs, KaJbLWs U WX COCAUHEHHU B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEMIETOK,
3aBUCHMOCTH CBOMCTB BELIECTBA OT THUNA KPUCTAJUIMYECKOW PEIIETKHM M BHJIA XUMHYECKOU
CBA3U.

Knaccudukamuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHWMYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakluil Mo pa3InyHbIM MPU3HAKaM (IO YKCITY U COCTaBY
YUaCTBYIOIIMX B PEAKIMU BEHIECTB, MO TEIJIOBOMY J(PQEKTy, MO U3MEHEHUIO CTEleHEen
OKHUCJIEHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DSHAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMUYECKUE YPABHEHHS.

[lonsiTue o ckopoctu xumMuyeckoil peakuuu. [loHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKHX peakuuax. [IoHsATHEe O TOMOTe€HHBIX U TeTepOreHHbIX peakiusax. [loHarue o
karamnse. llonatne o0 xumMuueckoM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTh
XUMHAYECKOW PEAKIIUN U TOJ0KEHUE XUMUYECKOTO PABHOBECHSL.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, 3JIEKTPOHHBIA OallaHC OKHCIUTEIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
pEeaKIMil C UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopus NEKTPOIUTHIECKON TUCCOUMUAMU. DNEKTPOJIATHI U HEAIEKTPOJIUTHI. KaTHoHBbI,
aHWOHBI. MexaHu3M JUCCOLMALMM BEIIECTB C PA3IUMYHBIMU BUJAAMU XHMHYECKOM CBS3H.
Crenenp qucconuau. CUibHbIE U cIa0bI€ JIEKTPOJIUTHI.

Peakiiun noHHOrO 0OMeHa. YCIIOBUS MPOTEKAHMS PEAKIUHA MOHHOTO OOMEHa, MOJIHbIE U
COKpAIlEHHbIC NOHHBIEC YpaBHEHHs peaknui. CBOMCTBAa KUCIIOT, OCHOBAHUM U COJIEU B CBETE
NPEICTaBICHU 00 AIIEKTPONIMTHYECKOM Auccoluanuu. KadecTBeHHblE peakuuu Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHUCTAJUIMYECKMX PEMIETOK HEOPTraHWUYECKHUX BEUIECTB —
METAJIOB W HeMeTauioB (TpaduTa W anamasa), CJIOXKHBIX BEHIECTB (XJOpUla HaTpus),
UCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pPEaKIMU OT BO3JIECUCTBUSA PA3IMYHBIX
(akTopoB, HCCIEAOBAHKE SIIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, IIpoliecca TUCCOIAIIIN
KHCJIOT, WIeJIoued U cosied (BO3MOXKHO HCIIOJIb30BAaHUE BHUJAEO MATe€pUasioB), MPOBEICHUE
OMBITOB, WTIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEAKIMil HOHHOTO oOMeHa (0O0pa3oBaHUe
0CajJka, BBIJEJIEHUE Tra3a, 0Opa30BaHHME BOJbI), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEaKLMidl (TOpeHHe, Peakliui Pa3ioKEeHUsl, COETUHEHNS),
pacro3HaBaHWE HEOPTAHWYECKUX BEIIECTB C IMOMOLIBIO KAaYECTBEHHBIX PEAKLWN HA HOHBI,
pEILIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTepHbIE
creneHu okucieHus. CtpoeHne U (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJIEUCTBHE C MeTallaMU, HEMETaJlJlaMH,
niesnioyamu).  XsopoBogopon. CoisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, MOIY4YEHUE,
IpUMeHeHue. JleicTBue Xjopa MU XJIOPOBOAOPOZA Ha OpraHu3M uesioBeka. Baxuenmue
XJIOPUIbI U UX HAXOKIECHUE B IPUPOJIE.

O6mast xapakrepucTtrka 37eMeHTOB VIA-rpynnbl. OcoOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u Qpu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/A U Cephl. AJITIOTPONIHBIE MOAU(PUKALIMKM KUCIOPOAA U cepbl. XUMUYECKHUE CBOMCTBA
cepsl. CepoBoAopo, cTpoeHue, GU3HUYECKUe U XUMHUYecKue cBOMCTBAa. OKCUABI Cephl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHasi KUCOTa, PU3NYECKUEe U XUMUYECKHUE CBOMCTBA
(oOmue Kak MIpeacTaBUTENs Kiacca KUCIOT U crenuduueckue). XUMHUECKHE peakLuu,
JeKaliue B OCHOBE MPOMBIIIJIEHHOIO CIoco0a MOIy4YeHUs! CEpHOM KucioTel. [Ipumenenue
cepHoM KkuciaoTbl. CoaM CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyab(ar-HoH.
Haxoxnenue cepbl U €€ COCAUHEHUM B MPUPOJE. XUMHUUYECKOE 3arpsA3HEHUE OKPYkKAKOIIECH



Cpelbl COEIMHEHHMSIMHU Cepbl (KUCJIOTHBIE JOXKIH, 3arpsA3HEHUE BO3AyXa U BOAOEMOB),
CHOCOOBI €ro MpeA0TBPALLICHUS.

OOmast xapaktepucTuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacnHpOCTpaHEHHWE B MPUPOAE, (PU3HUECKUE U
XUMHUeckre cBoiictBa. KpyroBopor aszora B mpupoae. AMMHaK, €ro (QHU3MYEeCKue u
XUMHUYECKHE CBOWCTBA, MONy4YeHHe U mpuMmeHeHue. Conu aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHHe. KauecTBeHHas peakiusi Ha MOHbI aMMOHUs. A30THas
KHCTIOTa, €€ ModydeHue, GU3nYecKue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpEeACTaBUTENS
KJlacca KUCIOT U crienududeckue). VMcnonp30BaHue HUTPATOB U COJEH aMMOHHS B KaueCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAoEMOB). Docdop,
a;orponiaeie  Momupukaruu  pocdopa, Quznueckne W XUMHUUYECKHE CcBoMcTBA. OKCH
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, IMOIyYCHHE.
Hcnons3oBanue GocdaroB B kauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmast xapakrepuctuka 371eMeHTOB |VA-rpynnbl. OcCoOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENECHH OKUCICHUA. YITIEpOl, aJUIOTPOIHbIE MOAU(UKAIINH, PACTIPOCTPAHEHNE
B mpupoze, (punyeckue U XUMUYECKue cBoiicTBa. Ancop6Ouusa. KpyroBopor yriepona B
npupone. OKcuabl yriiepoja, ux pU3n4ecKue U XUMMUYECKUE CBOMCTBA, NEHCTBUE HA YKUBbIE
OpraHu3Mbl, MMOTYYEHUE U MPUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBI, CBA3AHHBIE C OKCHJIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3 (dEKT. YrosbHas
KHCJIOTa M €€ COJM, UX (PU3MYeCcKre M XUMHUYECKUE CBOMCTBA, MOJYyYEHUE U MPUMEHEHUE.
KauecTBeHHas peakuusi Ha KapOOHaT-nOHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COECAUHEHUSIX yIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETWUJIEH, 3TaHOJ, IIMIEPHH, YKCycHass Kuciora). lIpuponHeie
VCTOYHUKH YIJIEBOJOPOAOB (Yroib, HMPHUPOIHBINA ra3, He(Th), MPOAYKTHI UX NEpPepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSTHE O OMOJOTrMYECKH BaXKHBIX
BELIECTBAX: KHUpax, OelKax, yrieBoJaX — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COECIMHEHUN.

KpeMuuii, ero ¢usmvyeckue M XUMUYECKHE CBOMCTBA, IMOJYYEHHUE U HPHUMEHEHHE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienuss o0 okxcuae kpemuaus (V) u
KpeMHUEeBOM Kkuciore. CHUIMKAThl, MX HCIOJB30BAaHUE B OBITY, B MPOMBIILIEHHOCTH.
BaxkHeiilime CTpoUTENbHBIE MaTepUaibl: KEPAMHKA, CTEKIJIO, LIEMEHT, OETOH, JKEJIe300€TOH.
[Tpobnembl 6€30MaCHOTO HKCIMONB30BAHUS CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHre o0pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB CONISIHON KUCIIOTHI, IPOBEACHHE
KaueCTBEHHBIX PEAKIUN HA XJIOPU-UOHBI U HAOIIOAEHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI,
oTpaxkaromue pU3NYeCcKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX COEIMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIOB), O3HAKOMJIEHUE ¢ o0pa3liaMu XJIOPUIOB (TajoreHUI0B),
O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COCIMHEHUSIMH (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEpUasoB), HaONIONEHHEe Tpoliecca OOyIIMBaHUSI caxapa T1of JCHCTBHEM
KOHLICHTPUPOBAHHOM CEpPHOM KHCIOTHI, H3YYEHUE XUMUYECKHX CBOMCTB pa30aBIeHHOU
CEpHOM KHUCJIOThI, MPOBEJACHUE KA4eCTBEHHOM peakuuu Ha cyabdar-uoH W HaOogeHue
npU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3UYECKUMH CBOWMCTBaMHM a3oTa, ¢pocdopa u ux
COCIMHEHHH (BO3MOXKHO MCIOJb30BaHUE BHJEOMATEPUAIOB), OOpa3llaMH a30THBIX U
dbochopHbIX ynoOpeHuid, TONydYyeHHUe, coOupaHue, pacro3HaBaHUE U HM3YYCHUE CBOMCTB
aMMUaKa, MPOBEICHUE KAaYECTBEHHbIX PEAKIMH HA MOH aMMOHHUS U QocdaT-uoH U U3yyeHUe
[IPU3HAKOB MX MPOTEKAHUSA, B3aUMOICUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHUCIIOTHI C
MeZbI0 (BOBMOXKHO HCTIONB30BAHUE BUIEOMATEPUATIOB), M3yUEHUE MOIENIEH KPUCTAIUTMYECKUX
pemérok anmasza, rpadura, ¢yiepeHa, O3HAKOMJIEHHE C MPOIECCOM  aJcopOIuu
PAcTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOWCTBOM MPOTHBOrasa, MOJydeHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB YIJIEKMCIOTO Trasza, IpOBEJECHUE
KAQUECTBEHHBIX peakUuid Ha KapOOHAaT M CWIMKAT-MOHBI M HU3yYEHHE IMPU3HAKOB MX
OPOTEKaHUs,, O3HAKOMJICHHE C TMPOAYKIMEH CHJIMKATHOW IPOMBIIIJICHHOCTH, PEIICHUE
HKCIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BaxkHelne HeMeTalIbl U X COCTUHEHUS.

MeTayibl M MIX COeIMHEHUSA



OO6miasi xXapakTepUCTUKA XUMHUYECKHUX DBJIEMEHTOB — METAUIOB HAa OCHOBAaHUU HX
nonoxenuss B Ilepuogmyeckon cucreme xmmuueckux sneMeHtoB JI. M. MenneneeBa u
ctpoeHus aroMoB. CTpoeHue MeTauioB. Meramnuyeckass CBSI3b W METalUuIM4ecKas
KpUCTAJUIMYECKasl peHIETKA. DJIEKTPOXUMUYECKUI Pl HANPSUKEHU MeTauioB. DOuznueckue
U XMMHYECKHE CBOMCTBa MmeTajuioB. OOmme crnocoObl mnomydeHuss MetaiioB. [lonarue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY ¥ TIPOMBIIICHHOCTH.

[lleounble MeTAIIBL: MTONOKEHUE B [leproandeckon cucrteMe XMMHYECKHAX JJIEMEHTOB
J. . MenneneeBa, CTpO€HHE HX aroMOB, HaxoxkaeHue B npupoae. dusmueckue u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABI U TUIPOKCUILI HATpUs U
kanus. [[puyMeHeHne meaouYHbIX METAJIOB U KX COCIMHEHHUM.

[[lesoyHO3€MENBHBIE METAJUIBl MAarHuid M KalbLMM: MojoxkeHue B Ilepuommueckon
cucrteMe xuMudeckux aemeHtoB J[. . Menaeneesa, cTpoeHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUEe U XUMUYECKUE CBOMCTBA MAarHus U Kajblvs. BaxkHenme coeIMHEHNS
KaJbIHs (OKCU, THIPOKCU, conn). JKECTKOCTH BOABI M CIIOCOOBI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B Ilepumoguueckoil cucreme xuMuyeckux anemeHtos /[l WM.
MenpneneeBa, CTpoeHME aroMa, HaxOXJIeHHEe B Ipupome. Dusznueckne M XHUMHYECKHE
CBOMCTBa amtoMuHMs. AMDOTEepHbIE CBONCTBA OKCHAA U THUIPOKCH/IA aTFOMUHUS.

Kenezo: momoxxenue B llepuogmueckoil cucreme xuMudeckux siemeHToB J[. .
MenpgeneeBa, CTpoeHME aroMa, HaxOXJIeHHe B Ipupone. Dusznueckne M XHUMHYECKHE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U comu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYECHHE.

Xumuueckuii IKCcnepumenm:

O3HAaKOMJIEHHWE C oOpa3llaMM METaJUIOB U CIUIABOB, UX (DU3MYECKUMH CBOWCTBAMH,
U3YYECHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aUMOJICUCTBUSA OKCHJA KajdbliUsl U HaTpusi C BOAOM (BO3MOXKHO
UCIIOJIb30BAHME BUJEOMATEPHUAIIOB), HCCJIEIOBAaHWE CBOWCTB JKECTKOM BOMABI, Ipolecca
TOpEHUsl Kejie3a B KHUCIOPOAE (BO3MOXHO HCIIONb30BAaHUE BUIEOMATEPUAJIOB), MPU3HAKOB
MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUNA HAa MOHBI: MarHus, Kajablvs, aJllOMUHUS, [IMHKA, JKeJe3a
(I u xenesza (I11), mexu (I1), HaGaromeHNe W OMKMCAaHKWE MPOILIECCOB OKPAIMBAHUS IJIAMCHH
WOHAMU HaTpus, Kaiusd W KalblKsd (BO3MOXXKHO UCIIOJI30BAHUE BHICOMATEPUAIIOB),
uccieaoBanue aM(poTepHbIX CBOMCTB TUAPOKCHAA aIFOMUHUS U TUJIPOKCU/IA [IUHKA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 3a]1a4 MO0 TeMe «BakHelIe MeTaulbl U UX COEAMHEHUSD).

XHMMHUA M OKpPYKAIOLIasA cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3onacHoe HCnoib30BaHUE
BEILIECTB U XMMHYECKUX peakiuid B ObITy. llepBas moMolnp Mpu XUMHUUYECKUX OXKOTrax H
OTPABJICHUSAX.

XUMHUECKOE  3arps3HEHHE  OKpyKarouled  cpelapl  (MpeAesbHas — JOmycTHMas
KOHIIeHTpauus Beniects, nanee — [1JIK). Poias xumMuu B peliieHu# 3KOJI0THYECKUX MTPOOIeM.

Xumuueckuit IKCnepumenm:

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

Mesicnpeomemmuule ceazu

Peanuzanys MeXNpeIMETHBIX CBI3€U IPU U3YUYEHUN XUMUU B 9 Kiacce OCylIeCTBISETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK U TOHSTHUH,
ABJISIONIUXCSI CHCTEMHBIMU ISl OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4yHbIM (akT, rumores3a, 3aKOH, TEOpHs,
aHaiau3, CHUHTE3, KJIacCU(pUKaluus, NEPUOAUYHOCTb,  HAOMIOAEHHE,  HAKCIEPUMEHT,
MOJICJIMPOBAHKUE, HW3MEPEHUE, MOJeb, SBJICHUE, MapHUKOBBIM d(]dekt, TexHomorus,
MaTepHuaJbl.

dusuKa: Mmarepusi, aroM, DOJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, HW30TOIbI,
PaMOAKTUBHOCTh, MOJIEKYJIA, DJJICKTPUYECKUM 3aps]l, MNPOBOAHUKH, IMOIYHPOBOJIHUKH,
JURJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BELIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKAs] PEHIETKa, CIJIaBbl, (PU3NYECKHE BEITUYUHBI,
€IUHULBI U3MEPEHMS, KOCMUYECKOE MMPOCTPAHCTBO, ILUTAHETHI, 3BE3/bI, CONHIIE.

buonorusi: gorocunTes, apixanue, ouocdepa, 3KOCUCTEMA, MUHEpPAJIbHbIE YIOOpeHuUs,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIaeMbIe, TOTUIMBO, BOJHBIE pecypchl.



INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUS
JOCTUTAIOTCS B XOJA€ OOy4YeHHMs XUMHUH B €IWHCTBE Y4YeOHOW M BOCIUTATEIHLHOM
JIESITEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMH POCCUUCKHUMH COLMOKYITBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU, NMPUHSATHIMA B OOIECTBE MpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS M COIMAIIM3AIUU
0o0y4Jaromuxcs.

JIM4HOCTHBIE pe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOLIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OTBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHKCJI€ B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAy4YHOMY HACIIEAWI0, TTIOHUMaHUsl 3HAYEHUS XUMHYECKOM HAayKH B JKU3HHM COBPEMEHHOTO
o011ecTBa, CoCOOHOCTH BIIAJETh I0CTOBEPHON MH(POpPMaLIUEH O TIEPEIOBBIX JOCTHKEHUIX U
OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XMMUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOICTBE MHUpa U OOIIECTBA;

2) rPaskKAAHCKOT0 BOCIIUTAHUS:

NPEICTABICHUS O COIMAIBHBIX HOpPMax M MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIEZIOBATENBCKOM, TBOPYECKOM M JIPYI'MX BHUAAX JAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JIE€ATEIBbHOCTH MPU BBINOJHEHUU YUYEOHBIX, MMO3HABATEIbHBIX
3a7a4, BBIIOJIHEHUH XUMHUYECKUX OSKCIEPHUMEHTOB, CO3JaHUHM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMOHMMAHUIO M B3aUMOIIOMOIIM B TMpoIecce ATON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIEHUBATh CBOE TMOBEJACHHE U TOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MUPOBO33PEHYECKAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABJISIONINE OCHOBY IS
NMOHMMAaHWsl CYIIHOCTH HAyYHOW KAapTHUHBI MHpA, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON CpemoH, o
POTM XMMHUU B TIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

Mo3HaBaTeIbHbIC MOTHBBI, HANPABICHHBIC HA TOJYYCHHE HOBBIX 3HAHWUW MO XUMUH,
HEOOXOAMMBIE ISl OOBSICHEHHS HaOJIIOMAaeMBIX MPOLIECCOB U SIBICHUMN, MO3HABATEIHHOM,
UHGOPMAITMOHHON M YHUTATENbCKOM KyJIbTYyphl, B TOM YHCIIE€ HABBIKOB CAaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOM IUTEPATYpOH, JOCTYIMHBIMH TEXHUYECKUMU
cpeacTBamMu MH(POPMAIMOHHBIX TEXHOJIOTHIA

WHTEpEC K 0OYYEHHUIO W MO3HAHUIO, JT0003HATEIIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIEA0BATEIBCKON JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00yUeHUS B JalbHEHIIIEM;

4glq)opMupOBaHm[ KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 30POBBIN 00pa3 >KM3HU, OCO3HAHHME MOCIEACTBHI W HEMPHUSTHUE BPEIHBIX
NpUBBIUEK (YyHOTpPEOJSICHUS aJKOToJIsl, HAPKOTUKOB, KYpEHHs), HEOOXOJUMOCTU COONIOIECHUS
npaBuil 0€30MacCHOCTH TPU OOpPAIEHUH ¢ XUMUYECKUMHU BEIIECTBAMHU B OBITY M peanbHOMN
KU3HU;

5) TpynoBOro BOCIIMTAHMS

WHTEpPEC K MPAKTUYECKOMY M3yUeHUIO MpodeccHii U Tpyna pa3IndHOTO POJa, YBaKCHHE
K TPyAy U pe3ylbTaraMm TPYIOBOW IESATEIHHOCTH, B TOM YHCIE Ha OCHOBE MPUMCHCHHS
OPEIMETHBIX 3HAHUM 1O XHWMHH, OCO3HAHHBIA BHIOOp WHIMBUAYAIBHONH TpPAaCKTOPUU
IPOAOKEHHsT 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNemHoN mpodecCuoHaIbHON eI TebHOCTH
U DPa3BUTHUA HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBAThCs B NpO(ecCHOHATbHON

cpene;



6) IKOJIOrHYeCKOro0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILICHHE K MPHPOJAE KaK HMCTOUYHUKY JXKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHUE [ICHHOCTHU 3I0POBOTO U 0€30macHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3MYECKOMY M TICUXUYECKOMY
37I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MaCHOTO MOBEIEHUs TpU paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTU NPHUMEHSATH 3HAHHUS, MOJIy4aeMble MMPU U3YYEHUH XUMUU, I PEIICHHS
3a1a4, CBS3aHHBIX C OKpPYXKAOWIEW MPUPOTHOM CPENOW, JUIA IIOBBIIIEHUS YpPOBHSA
IKOJIOTHYECKON KYIBTYphl, OCO3HAHHUS TI00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HMX PELIEHUs MOCPEICTBOM METOJOB XHMHH, SKOJOTHMYECKOTO MBIIICHUS, YMEHUS
PYKOBOJICTBOBAaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON M COLMAIILHOM MPAKTHKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A (POPMHUPOBAHUS
MUPOBO33peHUs O0IICHAYyYHbIE TIOHATHUS (3aKOH, TEOPUS, MPUHIUI, TUTIOTE3a, (DAKT, CUCTEMA,
IPOLIECC, DKCHEPUMEHT U JIPYroe.), KOTOPBhIE HCIHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IO3BOJSIOT HAa OCHOBE 3HAHMW M3 3TUX MPEIMETOB (OpPMUPOBATH
IPEJICTAaBIICHUE O LIEIOCTHON HAyYHOW KapTHHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIE AEHCTBUS
(mo3HaBaTelibHbIE,  KOMMYHUKAaTUBHBIE,  PETYIATUBHBIE),  KOTOpPbIE  OOECIEYHBAIOT
(bopMHpOBaHME TOTOBHOCTU K CaMOCTOSITEIIbBHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicCTBUS

ba3oBble Toruveckue qeMcTBus:

YMEHHUSI MCHOJb30BaTh NPHUEMBI JIOTUYECKOTO MBIIUIEHUS HPU OCBOCHHM 3HAHWIL:
pacKpbIBaThb CMBICI XHMHYECKUX TMOHATUH (BBLACNATH UX XapaKTepHblE MPHU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIDYTUMU TOHATHSIMH), MCIOJIB30BaTh IMOHATUA A
OOBSICHEHUS OTAENbHBIX (AKTOB W SABJICHHM, BBIOMpATb OCHOBAHMS W KPUTEPUH MJIs
KJIacCU(PUKAMU XUMHYECKUX BEIIECTB U XUMUYECKHX PEaKUUi, YCTaHABIMBATh TPUUYUHHO-
CJIE/ICTBEHHBIE CBA3U MEXAY OOBEKTaMH HM3YyYEHHs, CTPOUThH JIOTUYECKHUE PaCCYKICHUS
(MHIYKTUBHBIC, €TYKTUBHbIE, IO aHAJIOTUH), 1€JIaTh BBIBOJbI U 3aKIIOUYECHUS;

yMEHHUE MPUMEHSTH B MPOLIECCE MO3HAHUS NOHATHS (TIPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MCHOIb3YEMbIE€ B XMMHH, MPEOOPA30BBIBATH IIMPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE TPEICTAaBICHUS — XHUMHYECKUWA 3HAK (CHUMBOII
DJIEMCHTA), XMMHYCCKas (opMyna M ypaBHCHHE XMMHYCCKOW DEakUUM — HPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 33/a4, C YYETOM 3THUX MOJENbHBIX NMPEACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTU, MPUYUHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3yH4AEMbIX IIpoLieccax U SIBJICHUSX.

ba3oBble ucciienoBarebckme 1eiiCTBUSL:

YMEHHUE UCIOJIb30BATh MMOCTABJIECHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUs, a
TaK)K€ B Ka4eCTBE OCHOBBI i1 (DOPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBbIX CYXKJICHMIA;

npUOOpETEHNE OMbITA MO TJIAHUPOBAHUIO, OPraHU3alUU U MPOBEICHUIO YYCHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMIOAATh 32 XOJOM IMPOIECCa, CAMOCTOATEIbHO POrHO3UPOBATH
ero pes3ynbrar, (GopMyaupoBaTh OOOOLIEHUS W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOIO
OTIbITa, UCCJICIOBAHMS, COCTABIIATh OTYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOMpaTh, AHAJIU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMALMIO Pa3IAYHBIX
BUJIOB U (POPM MPEACTABICHHS, NOTyYaeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOTO COJAEpkKaHUs, CIpaBOYHBbIE MOcoOus, pecypcbl WHTepHeTa),
KPUTUYECKH OLIEHMBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHbIe METObI U 3alPOChl IPU MOUCKE U 0TOOpe UHPOpMAITUU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX JIJISl BBIMOIHEHUS! YYEOHBIX U MMO3HABATEIbHBIX
3a7a4  ONPEACNIEHHOTO TUMa, NPUOOpPETEeHUE OMmbiTa B OOJACTH  MCMOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJICHUE KYJIbTYpPOW aKTUBHOIO
UCIIOJIb30BAHUS PA3JIUYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencTaBieHuss UHQOPMALIMKM M WJUTIOCTPUPOBATh pelIaeMble 3aa4l HECIOXKHBIMU
cXeMaMu, [uarpaMmMamu, IpyrumMu (popmamu rpaduk U uX KOMOWHAIUSIMU;
YMEHHE HCIIOJIb30BaTh M aHAJIU3HUPOBATh B MpoLEcce yueOHOW M HCCIIEN0BATEIbCKOM
JESATENIbHOCTH HMH(QOPMALIMIO O BIHUSHUM TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SHCTBa U
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH TPUPOTHON CPEIBI.
KoMMyHHKaTHBHBIC YHHBepcaJibHbIe Y4eOHbIe 1eiCTBHA:
YMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora v (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi TeMbl, (HOPMYIUPOBATh CBOU MPEIIOKEHHUS OTHOCUTEIHHO BBIMOTHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOIYYEHHBIE PE3YJIbTaThl MO3HABATEIbHOW JESATEIbHOCTH B
YCTHBIX M MHCBbMEHHBIX TEKCTax; JeJaTh MPE3EHTAUUI0 PE3YJAbTaTOB BbIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI IO
HCCIIEIOBAaHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOECKTA);
yMEHUS y4eOHOIO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON U
MCCJIEI0BATENIbCKON JESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Y4ETa
OOIIMX MHTEPECOB U COIIACOBaHUS MO3UIUN (0OCYXIAeHUSI, OOMEH MHEHUSMH, «MO3TOBbBIC
HITYPMbI», KOOPJAMHALMS COBMECTHBIX JEWUCTBHM, ONpEIEICHUE KPUTEPHUEB IO OIEHKE
Ka4eCTBA BBHIMOJHEHHOW Pa0bOThI U JpyTue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYLIECTBIISATh, KOHTPOJHMPOBaTH M MpPU  HEOOXOJUMOCTH  KOPPEKTUPOBATH  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HaubOonee 3P(EKTUBHBIE CHOCOOBI pEHIEHUs YYEOHBIX U
MO3HABATEIbHBIX 33/a4, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBIN
AITOPUTM JEUCTBUI MPHU BBINOIHEHUM 3aJaHUA C Y4ETOM IMOIMYYEHHUS HOBBIX 3HAHH 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKLUMIX, OLEHUBATb COOTBETCTBUE MOJIYYEHHOIO
pe3yapTara 3asBICHHOM LETU, YMEHUE MCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI,
npenjaraeMblie B YCIOBUH 3aJaHUM.
INPEAMETHBIE PE3YJ/IBTATbBI
B cocraBe mnpeaMETHBIX pE3YJbTAaTOB IO OCBOEHHUIO 00S3aTE€bHOIO COAEpPKaHUs,
YCTAHOBJIGHHOTO JIaHHOW denepaipbHOil pabouell MporpamMmoil, BBIJEISIOT: OCBOCHHBIC
oOy4arIUMHCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMEeTHON o0nacTh «XUMHsD», BUIBI EATEIbHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPHPETALNH, NPEeoOpPa3OBAHUI0 U MNPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX MU HOBBIX
CUTYyalUsIX.
K koH1y oOyueHus B 8 Kiacce nmpeIMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:
® PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUNA: aTOM, MOJIEKYJIa, XUMHYECKUI
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJTHOPO/IHAsI), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs U MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas [0JI1 XHMHYECKOTO
AJIEMEHTA B COEAMHEHUH, MOJSPHBIM O0bEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, COJb,
AIIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusi peakuuid: peaklMd COSAUMHEHUS, PEAKIUU Pa3JI0KEHHs, PEaKIHU
3aMEIlEeHUs], peakluu OOMeHa, 3K30- W HHAOTEPMHUYECKHE pPEaKUUu, TEIIOBON
apdeKT peakuuu, SOpO aroMa, SIEKTPOHHBIM CJIOM aroma, aroMHash OpOUTab,
paguyc aTtoMa, XUMHUYECKas CBs3b, MOJSpHAs W HEMOJISIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAas CBA3b, MOH, KATMOH, aHUOH, pacTBOP, MaccoBasi 1011 BeulecTsa (MpoLeHTHas
KOHIICHTPALIKs) B PaCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATUM W MPUMEHSTH 3TH
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

® JICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJISi COCTaBJI€HHS (OpMYyJ BEIIECTB U
YPaBHEHUM XMMUUYECKUX PEAKLIUN;

® OIpEENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHUS] AJIEMEHTOB B OWHApPHBIX COCIUHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COeAUHEHUN 1o GopMmylnaM, BUJ XUMHUYECKOM CBSI3H
(KOBaJIeHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



epackpsiBaTh cmbica Ilepuonnueckoro 3akona J[. M. MenaeneeBa: 1eMOHCTPUPOBAThH
NOHUMAaHUE MEPUOTUYECKON 3aBHCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT UX
noyiokeHus B lleproanueckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUSs, 3aKOHa ABOraapo;

®OIMCHIBATh U XapakTepus3oBaTh TaOmuuHylo Qopmy Ilepuoanueckoit cuctemsbl
XUMHUYECKHX DJIEMEHTOB: Pa3ivyarh MOHATUS «aBHas moArpymnma (A-rpynmna)» u
«mobounas monarpynmna (b-rpynma)», manble ¥ OONbIINE MEPUOIBI, COOTHOCHUTD
0003HaYeHUs, KOTOpBIe UMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHTOB J[. . MenaeneeBa» ¢ YMCIOBBIMU XapAKTEPUCTUKAMU CTPOCHHS AaTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apAl sApa, OOLIEe YHCIO 3NIEKTPOHOB M
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

e KJTaCCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XUMHUUECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOJTBEPXKAasl ONHCAHWE TMPUMEpPaMU  MOJEKYISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® [IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUIN B PA3TUYHBIX YCIOBUSX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (GOpMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKInu;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIIBHON ACSITENIbHOCTH — AHAJIU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNEe, CUCTEMATU3ALINIO, KIACCU(UKALINIO, BBISIBIEHUE IPUUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JJII M3YUYEHHSI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKIHUU,
€CTECTBEHHO-HAyYHbIE  METOAbl  MO3HaHUs —  HAONIONEHHWE, U3MEpEHUE,
MOJICJIMPOBAHKE, SKCIIEPUMEHT (peaabHbIN U MBICICHHBIN);

eClieIOBaTh IpaBUJaM IIOJb30BaHHUS XUMHUYECKOM TMOCyaoll u 1aboparopHbIM
000pyI0OBaHUEM, & TAK)KE MpaBUJIaM OOpaIlEeHHUsl C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XWMHYECKHUX OMNBITOB IO
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeHIeCcTB (BOAOpOAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OMNPEACIEHHOM MAacCOBOW JIOJEN PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  NPOBOAWTh XMMHYECKHE OKCIEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB ILIEJIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JAKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

K koH1y oOyueHus B 9 Kjacce npeIMETHbIE pe3ylbTraThl HA 0230BOM YPOBHE JOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATh CMBICJ OCHOBHBIX XMMHYECKUX MOHSATHUH: XMMHUYECKUU DBIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTEIEHb OKUCIEHUS, XUMUYECKas peaKkus,
XUMHUYECKas CBS3b, TEIUIOBOM 3(PEKT peakiuu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIEKTPOJUTUYECKAs] JAMCCOLMALUS, PEaAKIHUU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W
HEOOpaTUMbIE PEAKIUU, OKUCIUTEIHLHO-BOCCTAHOBUTENIbHBIE PEAKIIMHU, OKHCIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHME M BOCCTAaHOBIICHHE, aJUIOTPOINHUs, aM(pOTEPHOCTD,
XUMUYECKass CBsI3b (KOBaJIGHTHAs, HWOHHAs, METAJIMYecKas), KpUCTauIMyecKas
peméTKa, KOppo3us METAIOB, CIUIABbI, CKOPOCTh XMMUYECKOW pEeaKIuu, MPEeaeabHO
nonycrtumas konneHntpanus [IJIK Bemiectna;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHATHUM W MPUMEHSTH 3TH
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

® IICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [UJISi COCTaBJI€HHS (OpMya BEHIECTB U
YPaBHEHUM XMMUUYECKUX PEaKIIUM;

®ONPENIEIATh BAJIEHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUAX PA3IUYHOTO COCTABA, MPUHAMIEHKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COEIMHEHUH 1o (opMmyliaM, BUJI XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAs,
METaJUIMYeCcKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3apsi MOHa IO XUMHUYECKOH



dbopmyre, xapakTep cpeAbl B BOAHBIX PacTBOPAaX HEOPTraHMUECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKON PEIIETKN KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. 1I. MenneneeBa u 1eMOHCTPUPOBAThH
ero MOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh Tabnuunyio Gopmy [lepuognueckoii
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh IMOHATHA «IaBHasg moiarpynmna (A-
rpynna)» u «mnodounas noarpynna (b-rpynma)», mansle W OojblIME TEPHOABI,
COOTHOCUTh 00O3HAU€HHUs, KOTOphIE HMMEIOTCS B TNEPUOIUYECKON Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0Ilee YKCIIO EKTPOHOB M PACHPENECICHHE UX MO 3JIEKTPOHHBIM
CJI0SIM), OOBSICHITH O0IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX
COEJIMHEHUH B Mpe/iesax MajblX NEPUOAOB U IIABHBIX MOArPYII C YYETOM CTPOCHUS
UX aTOMOB;

e KJTacCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTEepU30BaTh (OMHUCHIBATh) OOIIME U chenupUYEeCKue XHWMHYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPK/1asl OMKUCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOILMX XUMHUECKUX PEAKIIH;

® COCTABIIATh YPABHEHHUS DIICKTPOIUTAYECKON NUCCOLUUALMN KUCIIOT, IIEJIIOYEN U COJIEH,
NOJIHBIE M COKpAIEHHbIE YpPAaBHEHMS PEAKUUNA HOHHOTO OOMEHa, YpaBHEHHS
peakuMii, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TE€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMH PA3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOrO OajaHca ATUX PEaKIIMii;

® [IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOEHMS, BO3MOXXHOCTH
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (OpMyJie COEIMHEHNS, MACCOBYIO JOJI0 BEIIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKIny;

ecoONIONaTh MpaBUja I[OJB30BAHUS XUMUYECKOM TIOCYIOM M J1aDOpaTOPHBIM
0o0OpyIOBaHUEM, a TAKXe IMpaBuia OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMA 1O  BBIMOJHEHUIO J1a0OpaToOpHbIX XHWMHUYECKHUX ONBITOB IO
MOJIyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YIJIEKHCIIOTO Iasa);

® [IPOBO/IUTh PEAKIMH, MOITBEPKAAIONINE KaUECTBEHHBII COCTaB Pa3IMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpPUA-, OpOMUI-, MOIUA-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KATHOHbBI aMMOHHUSl U HMOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIIBHON ACSITENIbHOCTH — AHAJU3 U CHUHTE3,
CpaBHEHHUE, 000O0IIEHNEe, CUCTEMAaTH3alMI0, BBISBIECHUE MPUYMHHO-CIEICTBEHHBIX
CBS3€M — JUISI U3YYEHHSI CBOMCTB BELIECTB U XMMUYECKHX PEAKIMH, €CTECTBEHHO-
Hay4YHbI€ METOJbl TMO3HAHMUS — HAOJIOAEHHE, HW3MEpEHUEe, MOJEINPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne JuekTpoHHbIE (LM pPOBbIEL)
HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUSA U
1.1 . 5 2 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM IESITEIIbHOCTH YEIOBEKa
1.2 BemecTBa n XUMHUYECKUE PEAKITUN 15 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bopopoa.Ilonsitue o kucinorax u cousix 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 5 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHNN 11 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTteMa XuMu4eckux snmeMeHnToB . 1. 7 bubnmorexa ITOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 VIMITICCRAs CBASE. LKHCIITEIbHO 8 1 bubmmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 15 bubmmotexa IIOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 but6moreka LOK https://m.edsoo.ru/7f41837c
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9 KJIIACC

KoaudecTBo yacoB

Ne DJIeKTpOHHbIe (LU (POBHIE)
HaunmMeHoBaHue pa3iesioB M TeM MPOTrpPaMMbl Kontpoabubie | IIpakrnuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoThbI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
I1 e OJIcHHE i
11 OFTOPEHHE ¥ YIIYOICHHE SHAHIH OCHOBHBIX 5 1 but6moreka LOK https://m.edsoo.ru/7f41a636
pasnesnoB Kypca 8 Kiacca
OCHOBHBIC 3aKOHOMEPHOC eCK
1.2 H BHUH HOMCPHOCTH XHMIHCCIHIX 4 bubaunoreka I{OK https://m.edsoo.ru/7f41a636
peakiuit
DIIEKTPOJIUTHYECKAs TUCCOIUAINs. XUMHUUCCKUE
1.3 P s Hat 8 1 1 bubaunoreka I{OK https://m.edso0.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasuibl 1 MX cOeIMHEHMSI
06
2.1 sl XapaKTEPHOTHIA XUMITCCKHUX JEMERTOB 4 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 Had XapaKTepHCTHK? RHUMITCCIHX SNCMEHTOB 6 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u e€ coeqMHeHus
OO0mas xapakTepuCTHKA ec AIIEMEHTO
2.3 HHasl XApAKTEPHCTHKA XUMITCCKHX SJEMEHTOB 7 1 bu6muoreka IHOK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO6m1ast XapaKTepUCTUKAa XUMUYECKHUX IIEMEHTOB
2.4 IVA-rpynnsl. Yriepoa v KpeMHUHR U UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCMHEHHUS
Hroro no pazneny 25
Paznen 3. MetaJuibl M MX COEIMHEHUA
3.1 OO0mre cBOMCTBAa METAIIIOB 4 but6mmoreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHeline MeTalibl 1 UX COSTUHEHUS 16 1 2 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa
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https://m.edsoo.ru/7f41a636
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4.1 BeniectBa u marepuaisl B )KU3HU YEJIOBEKa 3 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubnuorexa LHOK https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
DJIeKTPOHHbIE
Ne udpoBbie
’ Tema ypoka Bcero wHpp
n/n Hdara o0pa3oBare/IbHbIEC
4acoB
pecypcsl
[Ipeamer xumun. Ponik XuMuM B J)KM3HM YeloBeka. Tena u bubmmorexa [IOK
1 bedl ' ' 1 https://m.edsoo.ru/ffod
BEIIlCCTBA 210c
bu6moreka [IOK
2 Ilonsatue 0 MeTOHax IMO3HAHUSA B XUMUHU 1 https://m.edsoo.ru/ff0d
227e
IIpaktnyeckas padora Ne 1 «IIpaBuiia paboTsl B bubnuotrexa LIOK
3 nabopaTopuu U IpUEMBI 00pallieHus ¢ 1a00paTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
Uucteie BemecTBa 1 cMecu. CriocoObI pa3iesicHus bubmorexa [IOK
4 B ' P 1 https://m.edsoo.ru/ffod
cMeceit 26ca
N bu6mmoreka [IOK
II 6ota Ne 2 «P
5 pakTHueckas paboTa « Ua:«:neneHHe cMeceit (Ha 1 httos://m.edsoo.ru/ffod
MIpUMEpPEe OYMCTKH ITOBAPCHHOMN COJIH)» 98¢8
bu6moreka [IOK
6 ATOMBI 1 MOJIEKYIIBI 1 https://m.edsoo.ru/ffod
2a6c
XHWMHYECKHE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubmorexa LHOK
7 ' 1 https://m.edsoo.ru/ff0d
JJIECMEHTOB
2be8
bu6mmoreka [IOK
8 [IpocThie 1 CIOXHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubanoreka [IOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ffOd
¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JICMEHTOB Deae
OtHocuTenbHas aToMHas Macca. OTHOCHTEIIbHAS bubmorexa LOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsT Macca 393c
bu6mmoreka [IOK
12 MaccoBas 101 XMMHUYECKOI0 2JIeMEHTa B COSIMHEHUH 1 https://m.edsoo.ru/ffod
350c
bu6moreka [IOK
13 KomuuectBo 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
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https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230

dusnueckre U XUMHYECKUE SIBICHUS. XUMUYCCKas

bubaunoreka I[IOK

14 https://m.edsoo.ru/ff0d
peakuus 3764
bubaunoreka I[IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d
3al6
3aKoH COXpaHEHUS MAacChl BeIIECTB. XUMUUECKUE bubmorera LOK
16 P ’ https://m.edsoo.ru/ffod
ypaBHEHUS 3bs8
Brruncnenus KonmuecTBa, MacChl BEIIeCTBa O bubmorexa LHOK
17 ’ . https://m.edsoo.ru/ff0d
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
Knaccuukamms XuMruueckux peakiuii (CoenHeHHs bubmorexa HOK
18 P ’ https://m.edsoo.ru/ffod
pa3IoXKEeHMs, 3aMELLEeHUs, 0OMEHA)
3f34
bubaunoreka [IOK
19 O06o0uIeHne 1 cucTeMaTH3anys 3HaHUH https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KonTponbnas padora Nel o Teme «Bemectsa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4990
Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopog — bubmorexa [JOK
21 X ‘ - P https://m.eds00.ru/ff0d
3IIEMEHT U MpOoCToe BemecTBo. O30H
448e
. bubnuoreka [IOK
du3nyecKkrue 1 XUMUIECKUE CBOWCTBA KUCIOPOAa
22 https://m.edsoo.ru/ff0d
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
Crioco0sI moy4yeHust KUCIOpoa B JIabopaTopuu 1 bubmmorexa [IOK
23 i P https://m.edsoo.ru/ff0d
MPOMBINIUIEHHOCTH. [IpuMeHeHne kucnopoaa 4974
TerutoBoit 3¢pekt xumMuueckoi peaknuu, MOHATHE O bubmuotexa [IOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKIUAIX 4790
TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HEHUE BO3IyXa bubmorexa LHOK
25 T s yx https://m.edsoo.ru/ff0od
CHOCOOBI €ro MpeA0TBpaIEHUs
4cda
bu6moreka [IOK
[Ipa eckas pabora Ne 3 mo teme «Ilonydenne u
26 PaiiHeckai p qu https://m.edsoo.ru/ff0d
coOupaHue KUCIOPoa, H3yuYeHNE €ro CBOMCTBY» 4262
Bonopon — snemeHT 1 npoctoe BemecTBo. Haxoxaenue bubmorexa HOK
27 P P ' https://m.edsoo.ru/ffod
B IIpUpOJIE 4ddo
duznyeckrue 1 XUMUIECKUE CBOWCTBA BOJAOPOIA bubmorexa HOK
28 poAa. https://m.edsoo.ru/ffod
IIpumeHeHne Bonopona
4ddo
b K
29 [ToHsiTHE O KUCIOTAX U COMAX nomorexa IO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
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https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
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50d2

bubaunoreka [IOK

30 CriocoOBbI Moy4eHus BOIOpo/ia B Ta00paToOpHu https://m.edsoo.ru/ff0d
4dd0
bubaunoreka I[IOK
[IpakTuueckas padora Ne 4 o reme «llomydenue u
31 P P . s https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3YUEHHUE €r0 CBOWCTBY 44
bubaunoreka I[IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KoMuecTBa BEIIECTBA ra3a Mo ero bubmorera LOK
33 ’ . https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEILIECTBA WU 00BEMY 5540
Beruncnenus 00bEMOB T'a30B 110 YPAaBHCHHIO PEaKIIMK Ha bubmorexa LHOK
34 . yp N p https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA OOBEMHBIX OTHOILICHUH ra30B 5708
bubauoreka [IOK
35 DU3NYECKUE U XUMUYECKHE CBOMCTBA BOJbI https://m.edsoo.ru/ff0d
587a
bubauoreka [IOK
36 CocraB ocHoBanuil. [loHsATHE 00 MHAUKATOpPAX https://m.edsoo.ru/ff0d
592
Bona kak pactBopuresnb. HachlieHHbie 1 bubaunoreka IIOK
37 HEHACBIIIEHHbIE pacTBOPBI. MaccoBas J0Jisl BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[IpaxTrueckas padota Ne 5 o reme «lIpurorosnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OTPEACIEHHON MaCCOBOM JOJICH https://m.edsoo.ru/ffOd
PaCTBOPEHHOTIO BEIIECTBAY Seba
bu6moreka [IOK
Kontponwsnas padora Ne2 o teme «Kucnopon. Bomopon.
39 B P P PO BOAOPOA https://m.edsoo.ru/ffod
ona 6342
bu6moreka [IOK
40 Oxcupl: cocTas, K1accupUKaIys, HOMEHKIATypa https://m.edsoo.ru/ffod
664e
[Tonydyenue u XuMHYECKHE CBOMCTBA KUCITOTHBIX bubmorexa [IOK
41 I ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB
664e
bu6mmoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
43 [Tomy4yenue n XUMHYECKHE CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/ffod
67ca
bub6mmoreka [IOK
44 Kucnotsr: cocras, knaccudukays, HOMEHKIATypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yeHnue u XUMHUYECKHE CBOMCTBA KHCIIOT bubmuoreka [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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

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

Conu (cpeaHue): HOMEHKIIaTypa, CIIOCOOBI MOJTyYeHHUS,

bubaunoreka [IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOICTBA 49474
[TpakTuueckas padora Ne 6. Pemenue bubmotexa [JOK

47 9KCIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edso00.ru/00a
HEOPraHUYECKUX COCTUHEHUN» dob7c
I'eneTnyeckas cBsi3b MEXKy KilacCaMU HEOPraHUYECKHUX bubmorexa LHOK

48 . Y P https://m.edsoo.ru/00a
COCIMHEHUI 49350

bu6mmoreka [IOK
49 O06o0uIeHne 1 cucTeMaTH3anys 3HaHUH https://m.edsoo.ru/00a
d9cb2
bu6mmoreka [{JOK
KontponsHas padora Ne3 o reme "OCHOBHBIC KIJIACCHI

50 P P o https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN d%1a
[TepBbie MOMBITKY KIACCU(PUKAUU XUMUYECKUX bubmorexa HOK

51 P https://m.edsoo.ru/00a
sneMeHTOB. [ToHATHE 0 rpynIax CXOIHBIX YIEMEHTOB doffa

. bu6mmoreka [{JOK
[lepuoanueckuii 3akoH u [lepuognueckas cucrema

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

xumuueckux 3mmemenToB 1. . Menneneera
da52c
bu6moreka [IOK

53 Ilepuonbl, rpynmsl, HOATPYIIIEI https://m.edsoo.ru/00a

da52c
bu6moreka [IOK

o4 Crpoenue aromoB. CocTaB aTOMHBIX siziep. M30Tomnbl https://m.edsoo.ru/00a

da342
bu6moreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

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

[Tepnonnueckoit cucremsl /. 1. Menneneena
dabbc
XapakTepuCcTUKa XUMHUYECKOT0 3JIEMEHTA I10 €70 bubmuotexa LIOK

56 nonoxenuto B [lepuonnueckoii cucreme /1. 1. https://m.eds00.ru/00a
Meneneea da824
3HaueHue [lepnonnueckoro 3akoHa i pa3BUTHUS HAyKH bubmuoreka [JOK

57 u npaktuku. J[. 1. MennaeneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00a
rpakJaHUuH da96e
DIEKTPOOTPUIIATETLHOCTh aTOMOB XUMHUYECKUX bubmorexa HOK

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

daab8
bu6mmoreka [IOK

59 WNonnas xumuyeckas CBs3b https://m.eds00.ru/00a

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

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
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 ¥ BOCCTAHOBHUTEIIN

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

65

KonTponbhas padora Ned o Teme «CtpoeHue atoma.

XUMHYECKASA CBI3bY

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

66

O06001IeHYE ¥ cUCTEMATU3AAA 3HAHUN

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

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9cb2

68

O00011IeHIE U CUCTEMATU3aLUs 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6




9 KJIACC

DJIeKTPOHHbIE
Ne uudgposBbie
Tema ypoka ara
n/n P Bcero A o0pa3oBare/IbHbIC
pecypchl
. bu6mmoreka [IOK
[Tepuognueckuii 3akoH. Ilepuonnueckas cucrema
1 1 https://m.edsoo.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [JOK
3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
Krnaccudukaius 1 HOMEHKIIaTypa HEOPTaHUICCKUX bubmmorexa [JOK
3 1 https://m.edsoo.ru/00ad
BEIIECTB b7e2
. bu6mmoreka IIOK
Buibl XUMUYECKOM CBSI3U U TUITBI KPUCTAIUTHYECKUX
4 . 1 https://m.edsoo.ru/00ad
peméTok bacé
5 KonTponbhas padorta Nel o Teme «IloBropenue n 1
yIi1yOJieHHe 3HaHUW OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay
. bubmuoreka [IOK
Knaccudukanus XuMHYECKHX PEAKITHH 110 pa3InIHBIM
6 1 https://m.edsoo.ru/00ad
MIPU3HAKAM bchO
ITonsiTue o ckopocTH XMMUUECKON peakiuu. [lonstue o bubmorexa [JOK
7 P P ' 1 https://m.edsoo.ru/00ad
TOMOTCHHBIX M TE€TEPOTCHHBIX PEAKIIAIX beOa
[TonsTre 0 xumMuyeckoM paBHOBeCUU. DAKTOPBI, bubnuorexa [IOK
8 BIIUSIOIINE HA CKOPOCTh XUMHUYECKON PEAKLIUU U 1 https://m.edso00.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bu6mmoreka [JOK
9 OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 https://m.eds00.ru/00ad
cade
Teopus snekrponuTrueckor quccouranui. CUiabHbIe U bubmmorexa [JOK
10 p P ' 1 https://m.edsoo.ru/00ad
Cl1a0bIe ANEKTPOIUTHI
cd68
butmoreka IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N N bubmuoreka [IOK
XUMHYECKHE CBOMCTBA KUCIOT M1 OCHOBAHM B CBETE
12 . N 1 https://m.edsoo.ru/00ad
MPEJICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOUALINN 4543
. . . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 N 1 https://m.edsoo.ru/00ad
ANEKTPOIUTHUECKOMN TUCCOIMALIUN
d8b2
. bubmuoreka [IOK
14 [TonsTue o rugponuse conen 1 4

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

d9d4

bu6mmoreka IJOK

15 O06o011IeHre 1 cucTeMaTu3anys 3HaHUH https://m.edsoo.ru/00ad
dd12
[IpakTuueckas padora Ne 1. «Pemenue bubmorexa [IOK
16 https://m.edsoo.ru/00ad
AKCIEPUMEHTAJILHBIX 33734
dbfa
KonTponbsHas padora Ne2 1o Teme «IIeKTpOTUTHIECKas bubmorexa HOK
17 https://m.edsoo.ru/00ad
nucconuanus. XUMHYECKHe peaklii B PaCTBOPAX» deco
bu6mmoreka IIOK
OO01as xapakTepUCTUKA TaloreHOB. XUMUYECKUE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha MpUMeEpE XJI0pa
dfe2
Xnoposopopoza. ConsiHas KUCIIOTa, XUMUUYECKHE bubmorexa [JOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[Ipaktuueckas padora Ne 2 o reme «Ilonmyuenue
20 p N P . . v https://m.edso0.ru/00ad
COJISTHOM KHCIIOTHI, U3Y4YCHHE €€ CBOWCTB) 0348
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHMA bubmorexa LHOK
21 ’ https://m.edso0.ru/00ad
€CJIM OJIMH U3 PEareHTOB JIaH B U30bITKE
e488
bu6mmoreka IJOK
22 OOmas xapakTepucTuka eMeHToB VIA-rpymnisl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmorexa HOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B Ipupojie. XUMHUECKHE CBOMCTBA CEepBI e64a
CepoBomopos, cTpoeHue, Gu3ndecKue 1 XuMU4ecKue bubmorexa HOK
24 . ’ ’ https://m.edso00.ru/00ad
CBOICTBa
e802
Oxcuapl cepbl. CepHasi KUCI0Ta, GU3NYECKUE U bubmorexa [JOK
25 T ’ https://m.edsoo.ru/00ad
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
ea28
XUMHUYECKUE PEAKITUH, JIEKAITUE B OCHOBE
MIPOMBIIIIEHHOTO CII0Cc00a MOMyYeHUs] CEPHOM KUCIOTHI bubmorexa HOK
26 . ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka IJOK
27 Brrunciienne MaccoBoOi 101 BBIXOJA TPOYKTA PEAKIIUHI https://m.edsoo.ru/00ad
ec8a
OO1m1ast xapakTepuCcTHKa IeMeHTOB VA-rpynmsbl. A30T, bubnuorexa HOK
28 pacrpocTpaHeHue B IpUpoae, GU3NUECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubmoreka [IOK
AmMMuak, ero Gu3nYecKue U XUMUYECKHUE CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHUEC U ITPUMCHCHUEC

f004



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

bubmmoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHe ero CBOMCTBY
180
N bu6mmoreka IIOK
A3oTHas KucnoTa, e€ GpuznuecKue u XUMUYECKUe
31 cBOMCTEA https://m.edsoo.ru/00ad
306
Hcnonp30oBaHre HUTPATOB U COJIEH aMMOHUS B KAUE€CTBE bu6moreka [JOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpYKaloIlei cpeibl COSTMHEHUSIMHU a30Ta 518
bu6mmoreka [JOK
®ochop. Oxcun docdopa (V) u dpochopHas KUCIIOTA,
33 $op docgopa (V) u(b Pop https://m.edsoo.ru/00ad
¢du3nyeckue 1 XMMUYECKHUE CBOMCTBA, IOJTyYeHHE f634
bu6mmoreka [JOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuii. 3arps3HeHue NPUPOTHON cpenbl hocharamu £620
VYrnepon, pacnpocTpaHeHue B Ipupoae, GU3ndeckue u bubmorexa [JOK
35 ’ . ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3ndeckue U XUMHUIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE POOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioMm yriepona (1V) febe
bu6mmoreka IIOK
37 VYrosibHas KUCIOTA U €€ COu https://m.edsoo.ru/00ae
006¢
[Tpaktuueckas padora Ne 4 o teme "llomydenue bubmuoreka [IOK
38 YIJIEKHCIIOTO Ta3a. KauecTBeHHas peakifus Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
bu6mmoreka [JOK
[TepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIECTBAX
39 https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIiepoaa
054e
bu6mmoreka [JOK
40 Kpemnunii u ero coequHeHus https://m.edsoo.ru/00ae
080a
IIpakTtuyeckas padora Ne 5. Pemienue bubnuorexa HOK
41 JKCIIEpUMEHTAJIBHBIX 3a7a4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMeTaJlJIbl ¥ UX COCTMHEHUSI 0bf2
KonTponsnas padota Ne3 mo teme «Bakneiimme bubmorexa [TOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO01mas XxapakKTepUCTUKAa XUMHYECKHX DJIEMEHTOB —
bu6mmoreka IIOK
MeTaTOB. MeTayuindeckas CBA3b U METaNTNIeCKas
43 . . https://m.edsoo.ru/00ae
KpucTandeckas pemérka. Ousnueckue CBoiCTBa 1036
METaJIOB
. . bubmoreka [IOK
XUMHUYECKHE CBOMCTBA METAJLIOB. DJNEKTPOXUMUIECCKUI
44 https://m.edsoo.ru/00ae

PSI HANIPSHKEHUH METaIoB

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

O6u1re ciocoObl momyyeHust MetanioB. CrutaBbl.

bubmoreka [IOK

45 Beluncienus no ypaBHEHUsAM XUMHUYECKUX PEaKlui, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEAreHTOB COIEPKUT IPUMECH 1156
bu6mmoreka IIOK
46 [ToHsATHE O KOPPO3UH METAIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHbIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
48 OKCHUbl U TUIPOKCUJIBI HATPUS U KaJIus https://m.edsoo.ru/00ae
14b2
bu6mmoreka [JOK
49 [TenmouHo3emMeNnbHBIE METAJIIbI — KAJIBIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coeIMHEHUS KaTbIIHUS https://m.edsoo.ru/00ae
15e8
51 O00011IeHIE U CUCTEMATU3ALHS 3HAHUI
bu6mmoreka IJOK
52 XKécTtrocTh BOIBI U CITOCOOBI €€ yCTpaHEHHS https://m.edsoo.ru/00ae
1886
N bubmuoreka [IOK
[Tpaktrueckas padora Ne 6 mo Teme "JKECTKOCT BOJIBI U
53 P B P | 8 https://m.edsoo.ru/00ae
METOIbl €€ YCTPaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe cBOIICTBa OKCHA U THIPOKCHIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bubmoreka [IOK
57 Oxcubl, THAPOKCH B U coiu kene3a (1) u sxenesa (1) https://m.edso0o.ru/00ae
35€e6
58 O0001IeHE U CUCTEMATH3aMs 3HAHUH
[IpakTnueckas padbora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxueime https://m.edsoo.ru/00ae
METAJUIBI ¥ UX COEIUHEHUI 3de8
BrruncneHus mo ypaBHEHUSIM XUMHUYECKHUX PEaAKIIHM,
€CJIM OJTMH U3 PEarcHTOB JaH B H30BITKE WIIH COACPKHUT bubmorexa [TOK
60 p . https://m.edsoo.ru/00ae
npuMecH. BeIaucieHns MacCOBOM JTOJIM BBIXO/A MPOTYKTa 1750
peakIuu
61 O06001IeHrEe ¥ CUCTEMATHU3AIN SHAHUHA



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

KonTponbhas padota Ned4 o Teme «BaxHeiinme

62 1
METaJUIbl U UX COCTUHCHUS
BemecTBa 1 Marepuaibl B MOBCEIHEBHOM KH3HU bubmorexa [IOK
63 P 1 https://m.edsoo.ru/00ae
YelloBeKa 350
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6moreka [JOK
65 Ponb XuMHM B PEIIEHNH SKOJIOTHYECKUX MPOoOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [JOK
66 O06o001IeH e U cuCTeMaTH3aIus 3HaHUu 1 https://m.edsoo.ru/00ae
0doa
bu6mmoreka IIOK
67 O06001IeHrEe U CHCTeMaTH3aIus 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O06o001IeHre U cCHCTEMaTU3aIus 3HAHUH 1 https://m.edsoo.ru/00ad
9cb2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

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

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

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

METOIUYECKHUE MATEPUAJIBI IJISA YUYUTEJIS
Beenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., fmrykoBa A. B. Hacronbhas
KHHUTa yauTess. Xumus. 8 ki1.: Metogudeckoe nocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas ayisa 1abopaTOpHBIX OIMBITOB U
npaktudeckux padot. 8 k1. K yue6nuky O. C. 'abpuensna « Xumus. 8 Kiaaccy.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meronuyeckoe nocobue k yueonuky O. C. ['abpuensaa
«Xumusy. 8 kacc / O. C. 'abpuensn. — M. : Jlpoda, 2021. — 109.

4. Tabpuensu, O. C. Meroauueckoe nocodue k yueouuky O. C. ['abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensu. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHosoruueckue kaptol kK yaueOHuky O. C. ['abpuensna « Xumus.
8 kimacey : metoanueckoe nmocodue / JI. 1. Acanosa. — M. : Jlpoda, 2020

6. Xumus : TexHosjoruueckue kaptel kK yaueoHuky O. C. I'abpuensHa « Xumus.
9 knace» : Mmeronuueckoe nmocoodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTposbHBIE U TpoBepoUHbIe paboThl K yueoHuKy O. C.
IMa6puensna «Xumust. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa
u ap. - M.: Jlpoda, 2022. nanubie



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beemuremannsiehttp://www.chemnet.ru I'azeta « XuMusD» ¥ CAWT I yIUTEIS
«5l nny HA ypOK XUMUN»

http://him.1september.ru Enunas xomrekmust LIOP: TIpeameTHas KOJICKITUs
«XuMUD

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4HBIE
skcriepuMeHThl: XxuMud. Komnexkuust Poccuiickoro o01eo0pa3oBaTebHOTO
nopTrasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Becepoccuiickast omMIiiaja mKOJILHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XuMusi: SJICKTPOHHBIN YYCOHUK JIsI
CpPEIHEN MIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMIMHH: SJIEKTPOHHBIN YIeOHHK
http://www hemi.nsu.ru OTKpeITHI KOJUTEMK: XUMUS
http://www.chemistry.ru JluctaniimoHHasi oJMMIIHaAa M0 XUMHH:

TEJIEKOMMYHUKALIMOHHBII 00pa30BaTesIbHbIN MPOeK
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