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MNOACHUTEJBHASA 3AIINCKA

[TporpaMMa o XMMHH Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHuUs COCTABIEHA HA OCHOBE
TpeOOBaHUIN K pe3yJabTaraM OCBOCHHsS OCHOBHOW 00pa3oBaTelbHOW MPOTrpaMMbI OCHOBHOTO
oOmero oOpazoBanus, npeactaBieHHbIXx B PI'OC OO0, a Takxke Ha OCHOBE (enepabHOIM
paboueil mporpaMMBbl BOCIIUTAHUS M C YUETOM KOHIICTILIMU TMPETOIaBaHusl yueOHOro mpeameTa
«XuMus» B 00pa3oBaTesbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMMa mo xumuu Aa€T TPEACTaBICHHE O LESAX, OOImIel cTparernd oOy4yeHUs,
BOCIIUTAHHUS M PA3BUTHs OOYYAIOIIMXCS CPEACTBAMHU YYEOHOrO MpEAMETa, YCTAHABIUBAET
o0si3aTeNbHOE TIPEIMETHOE COJIEpKaHue, MPEeAyCMaTpUBaeT paclpeiesieHHe ero Mo Kiaccam U
CTPYKTYPHPOBaHHUE O pasjeiaaM U TEMaM IMPOrPaMMBbI IO XUMUU, ONPEAEIISIET KOJIMYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTHUKU COJEPKaHUsS, PEKOMEHAYEMYIO IOCJEI0BaTEIbHOCTD
U3yUYEHUSI XUMUU C YIETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSA3EH, JIOTUKH y4eOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIMXCs, OMpeesieT BO3MOXKHOCTH IpPEAMETa
I peanu3aluu  TpeOOBaHMI K pe3yabTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IpOrpamMMbl Ha YPOBHE OCHOBHOTIO 00111ero 00pa3oBaHus, a TaKXke TpeOOBaHUM K pe3ylbTraTaM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIeld M3y4YeHUs MpeAMEeTa U OCHOBHBIX BHJOB Y4€OHO-
MI03HABATEIBHOM JEATEIbHOCTH 00YYaIOLIErocs o OCBOEHUIO yUeOHOTO COAEpPKaHNUS.

3HaHUe XUMHH CIIY>KHUT OCHOBOM sl (POPMUPOBAHUS MUPOBO33PEHHUS 00YHAIOIIETrOCs, €ro
NPEICTAaBICHU O MaTepualbHOM €IMHCTBE MHUpPA, BAXHYIO pPOJIb HUIPAOT (HOPMHpPYEMbIE
XUMUEHN NPEICTaBICHNS O B3aMMOINPEBPALIEHUAX SJHEPTUU U 00 HBOJIIOLIMM BEIIECTB B IPUPOJE,
0 MyTSAX peleHus o0albHbIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30aCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaan3alii BO3MOXHOCTEHN 11 cCaMOpa3BUTHS U POPMUPOBAHUS KYIbTYPbI
JUYHOCTH, €€ 001el U GPYHKIIMOHATBHOU IPAMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHNE MBIIIJIEHUS! U TBOPYECKUX CHOCOOHOCTEN 00ydaronuxcs,
HaBBIKOB WX  CAMOCTOSITENIbHOW  y4eOHOM  NeATEeIbHOCTH, OJKCIEPUMEHTANbHBIX |
UCCIIEZIOBATEIbCKUX YMEHHM, HEOOXOMMMBIX KaK B TIOBCEIHEBHOM JKH3HU, TaKk U B
npo¢eCCHOHAIBHOM NEeSATEILHOCTH;

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

CIOCOOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJaJ B SKOJOrMYecKoe oOpazoBaHueE
0o0y4Jaronuxcs.

JlanHble HampaBiieHHs B OOyYE€HUHM XMMHHM OO€CIEeUMBaIOTCS CIEeUU(PUKON copepKaHus
y4eOHOro MpeaMera, KOTOPBIM SBISETCS MEJarorMyeckd aJanTUPOBAHHBIM OTPAXKEHUEM
0a30BOI1 HAYKU XMMHUH HA ONPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa3oBaHMS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIIMMHICS] CUCTEMBI TIEPBOHAYATBLHBIX TOHITUI XUMUHM, OCHOB HEOPTaHUYECKON XUMHUU U
HEKOTOPBIX OTACITBHBIX 3HAUNMBIX TTOHSTHI OPTaHMYECKON XUMUH.

Crpykrypa coiepkKaHus MporpaMMbl MO0 XUMUM C(HOpPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
nonaxona k €€ mzydeHuro. CoaepikaHue CKIAAbIBAETCS M3 CUCTEMbl MOHATUH O XMMHUYECKOM
DIIEMEHTE W BEUIECTBE U CHUCTEMBbI MOHATUH O XUMHUYEeCKoW peakuuu. OOe 3TU CUCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIIMITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— Y4CHHS O CTPOSHUH aTOMa U XUMUYECKOHN CBSI3H;

— NPEACTABIECHUN 00 IEKTPOIUTUYECKON AUCCOLUALIMY BEILIECTB B PACTBOPAX.

Teopernyeckrue 3HaHMSI PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Ppa3BUBAKOTCS IOCIENOBATENBHO OT OAHOIO YPOBHA K JPYyroMy,
BBINOJIHSSA (PYHKIMM OOBSICHEHHSI M IPOTHO3MPOBAHMSI CBOMCTB, CTPOCHMSI U BO3MOYKHOCTEU
IPAKTHYECKOrO MPUMEHEHHUS U TIOJIYUYEHUs U3ydaeMbIX BELLECTB.

OcBoeHHe MPOrpamMMbl [0 XUMHH CIOCOOCTBYCT (OPMHPOBAHHMIO IPCACTABICHUS O
XMMHUYECKOM COCTABIIAIOIIEH HAyYyHOM KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOW HpUPOAbI,



LEHHOCTHOI'O OTHOILLICHHSI K HAyYHOMY 3HAHUIO U METO/IaM [TO3HAaHM B Hayke. 3yueHne xumun
OPOUCXOAUT C TMPHUBICUCHUEM 3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nKa. 7 KIace.

[Tpu u3yyeHnn XUMUM TPOUCXOAUT (HOPMUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HayKH Kak
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOI KyJBTYphl. 3agada y4eOHOro MpeAMETa COCTOUT B (POPMHPOBAHHUH
CUCTEMbl XMUMUYECKUX 3HAHUM — BaXHEHIINUX (PaKTOB, MOHATUHN, 3aKOHOB M TEOPETUUECCKUX
NOJIOKEHUM, JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
OpUOOLIEHUH K HAyYHbIM METOAAM MO3HAHUS IPU U3YYEHHH BEUIECTB U XMMHUYECKUX PEAKLIHM,
B (OPMHUPOBAaHMM U Pa3BUTHM TO3HABATEIbHBIX YMEHHM W HX NPUMEHEHHMH B Y4eOHO-
NO3HABATEIBHOM M YUEOHO-UCCIIEI0BATENBCKON IESITEIbHOCTH, OCBOCHHH MTPaBUil O€3011aCHOTO
oOpallieHusi ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HHU.

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

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

— HamnpaBJIEHHOCTh OOy4YEHHS Ha CHUCTEMaTHYEeCKoe MpuoOLIeHne oOydarluxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEIbHOM  JIEATEILHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(hOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUM, CIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYaOIIUMHKCS OIbITa
Pa3HOOOpa3HOW JEATETbHOCTH, O3HAHUS U CAMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIOUEBBIX
KOMITETEHIIMI ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
YUCJIE€ YMEHUU OOBSACHATh U OLEHUBATH SIBJICHUS OKPYXKAIOIIETO MUpA, MCHOJIb3YS 3HAHUS U
ONBIT, MOJYYEHHbIE MPU H3YYEHUU XHMHH, HPUMEHATH HMX NpPH PEIIEHHMH NTpolieM B
ITOBCETHEBHOM )KU3HU U TPYAOBOM AECATEIBbHOCTH;

— (GopMupoBaHue y 00y4aroumxcsa T'yMaHUCTUYECKUX OTHOIICHHH, MOHUMAaHUs LIEHHOCTH
XUMUYECKUX 3HAHWM Ji1 BBIPAOOTKH 3KOJIOIMYECKH LEIeCcOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NIESITETBHOCTH B LIEISAX COXPAHEHUS] CBOETO 3/I0POBbSI U OKPYKAIOUIEH MPUPOIHON
Cpenpbl;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITMTAHWIO Ha OCHOBE YCBOEHHS OOIIEYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4YeHUsI.

OO01ee 4nciio 4YacoB, OTBEIEHHBIX JJI1 U3YyYEHUsS] XMMHUHU HAa YPOBHE OCHOBHOTO OOILIEro
o0OpazoBaHus, coctarisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHBIE XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B KW3HUA YEIOBEKa. XMMHS B CUCTEME HaykK. Tema u
BeniecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocTrosiHue BemiecTB. [loHaTHe o
MeToJIaX Mo3HaHus B XuMuH. UucTeie BemecTBa 1 cMecu. CriocoObl pa3aesieHrust CMeCeH.

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

Xumudeckass Qgopmymna. BameHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
NOCTOSIHCTBA cocTaBa BenlecTB. OTHocuTenbHas aroMmHas Macca. OTHOcUTENbHas
MOJIEKYJISIpHas Macca. MaccoBast 10151 XMMUYECKOTO IEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moinb. Moisipras macca. B3anMoCBs3b KOIMYECTBA, MACCHI U
YyuCa CTPYKTYPHBIX €IMHUI] BelecTBa. PacyéTrl mo popMynaM XUMHUYECKUX COCTUHEHUI.

du3znyeckrue M XUMHUYECKHE SIBICHUS. XUMUYECKash peakius U e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuUMUUecKkue YypaBHeHus. Krnaccudukanus XuMUYECKUX
peakiuii (CoeIMHEHHUs, Pa3JIOKEHHUS, 3aMEIIEHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYI0H, MpaBWiaMu padOThl B JaOOpaTOpuu U mpuémMamu
oOpaiiieHus ¢ 1abopaTOpHbIM O0OpPY/IOBaHUEM, W3YUYEHUE U ONKCaHuEe (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEIECTB, HaOMIoneHne (pu3ndyeckux (TUIaBIEHUE BOCKA, TasHUE
JbJa, paCTUPAHUE caxapa B CTYIKe, KUTICHUE W KOHACHCAIIMS BOJbI) U XUMHUECKHUX (TOPEHUE
CBEYH, MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICUCTBHE MeJIa C KHUCIOTOW) SIBICHUH,
HaOJIIOICHUE U OMMCAHKUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuil (pa3ioxkeHne caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHIOM Oapwusi, pasioxenue ruapokcuma memam (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), nsyuenue cnoco0oB
pazzesieHus CMecel: C TMOMOIIBI0 MarHuTa, (PUIBTpOBaHWE, BHIMIAPUBAHUE, IUCTUIUISAINA,
xpomarorpadusi, TPOBEACHUE OYUCTKUM TIOBAPEHHON COJIM, HAOJIOACHUE U OMNHCAHUE
pPE3yNbTATOB MPOBEICHUS OIBITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHUS MACChl, CO3JAaHUE
MojIeJIei MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxxHeillne npeacTaBUTe M HEOPraHNYeCKUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue xkuciopojga B Tpupose, (pusnueckue W XHUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunbl. [lpumenenue xkuciopona. CrocoObl TMOMy4YEeHUsT KUCIOpoIa B
Ja00paTopuu U MPOMBIIUICHHOCTH. KpyroBopoT kuciopona B npupoje. O30H — auioTpornHas
MonU(UKaLUs KUCIOPOAA.

TemnoBoil >PPexkT XUMHUYECKOW pEeaklHH, TEPMOXMMHUYECKHE YpaBHEHUS, 3K30- U
SHIOTEPMHUYECKHE peakUuud. TOIUIMBO: Yrojb M METaH. 3arpsA3HEHUE BO31yXa, YCUICHHUE
NapHUKOBOTO 3 (deKTa, pa3pylieHHe 030HOBOTO CJIOSL.

Bonopon — sneMeHT M mpoctoe BemecTBo. HaxoxaeHune Bomopona B NPHUPOJAE,
bu3nUecKre 1 XMMUYECKHUE CBOMCTBA, MIPUMEHEHHE, CTIOCOOBI MoTy4eHusl. KucioTel v comnu.

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

dusnyeckue cBomcTBa Boabl. Boma kak pactBopurens. PactBopsl. HaceliieHHblE U
HEHACBIIIEHHbIE PAacTBOpPHI. PacTBOpUMOCTH BemiecTB B BojAe. MaccoBasi 10151 BEIIECTBA B
pacTBope. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUsA. POib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B MpUPOAE. 3arpsA3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOHBIX BO/I.

Knaccuduxanus Heopranmdeckux coenuneHui. Oxcuapl. Kiaccuduxanus OKCHIIOB:
coseoOpasyromiue  (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U  HecoJeoOpasyrolue.
Homenxiiarypa oxcugoB. dusznueckue M XUMHUYECKUE CBOWCTBA OKCcHAOB. llomyuenue
OKCHUJIOB.

OcHnoBanusi. Knaccudukanus ocHOBaHWM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKHUE CBOMCTBA OCHOBaHUM. Ilomyuenue
OCHOBAHUU.

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

Conu. Homenknarypa conei. ®u3nueckrue 1 XuMHUYECKUe CBoicTBa coiieil. [lomyuenue
COJIEH.



['eneTnueckas CBsI3b MEXKIY KIacCaMH HEOPTaHHUYECKUX COCTUHEHUMN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpE/IeJICHHE COJIEpPKaHusl KUCIOopoaa B BO3AyXe, MOIyYeHHE, COOUpaHue,
pacro3HaBaHWE M M3YYEHHE CBOMCTB KUCIOPOAA, HAOMIONEHHE B3aWMOJICHCTBHUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPEeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M ONHCAHHWE UX CBOICTB, IMOJNyuye€HUE, COOMpAHUE, PACIO3HABAHHUE U
U3ydeHHEe CBOMCTB Bopopoaa (ropeHue), B3amMoneicTBue Bogopoaa ¢ okcuaom memu (1)
(BOBMOXKHO  HCMOJNBb30BAaHWE  BUJEOMATepUasoB), HaOmIOAeHHE O00paslloB  BEIIECTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pPacTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C  ONPEACIEHHOW MacCOBOM  JIOJEU
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJIECHCTBHE BOABI C MeTaJUIaMU (HaTpueM W KaJlbLUEM)
(BO3MOYKHO MCIOJIb30BaHHE BHUIEOMATEPUANIOB), MCCIEAOBAaHUE OOpa3llOB HEOPTaHHMYECKUX
BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOMEHUE M3MEHEHUS! OKPAaCKHM MHIUKATOPOB B PAcTBOpAx
KUCJIOT W IIeJloueld, u3ydyeHue B3aumoneuictBus okcuna meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KHCJIOT C METaulaMH, PEeakUuidl HEUTpalM3aluu, IOJIYyYEeHHUE HEPACTBOPHUMBIX
OCHOBaHUM, BBITECHCHHE OJHOIO MeETaula JAPYIMM H3 pPacTBOpa COJNHM, pPELICHUE
HKCIIEPUMEHTALHBIX 3aJ1a4 10 TeMe «BaxkHele Ki1acchl HEOPraHUYECKUX COSTMHEHUI.

IHepuoauueckuit 3axkoH u Ilepuonuyeckass cucrema xumudeckux djiemenros /. U.
MenaesieeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBUTE/IbHbIE PEaKINH

[lepBbie MOMBITKM KJIACCU(PUKAIMU XUMUUYECKUX »diieMeHTOB. [loHsiTHe o rpymnmax
CXOJIHBIX 3JEMEHTOB (LIEJOYHbIE W UIEJIOYHO3EMENbHBIE METaUIbl, T'aJIOT€Hbl, UHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpbIE 00Pa3yl0T aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. llepuomuueckas cucrema xumuyeckux osnemMeHTtoB J[. .
MenpeneeBa. Koporkonepuoanas u JinuHHomnepuoaHas ¢opmbl lleproanueckoil cuctembl
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonsl u rpynnbl. PHU3UYECKUN CMBICTT
NOPSJIKOBOTO HOMEpa, HOMEPOB MEPUO/Ia U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. W3orombel. Onektponbl. CTpoeHHE
ANEKTPOHHBIX 000JI04eK aroMoB TNepBbiX 20 XUMHUECKUX dieMeHTOB Ilepuogmueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA 10 €ro MOJOKEHUIO B
[Tepuonnueckoit cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METANINYECKUX
Y HEMETaJUIMUYEeCKUX CBOMCTB MO TPyIIaM U MepruoJiam.

3nauenue [lepuonuueckoro 3akoHa u [lepuoandeckoil CuCTEMbl XUMUUECKUX JIIEMEHTOB
IUISl pa3BUTHUS HAayKu U npakTuku. J1. 1. MenpaeneeB — yu€HbIi U IpakKTaHUH.

Xumuyeckass  cBsizb.  KoBaneHTHass  (mosisipHass M HEMOJISIpHAsi)  CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMUYECKHUX A1eMEHTOB. IOHHAas CBS3b.

Crenenb okuciieHusi. OKHCIMTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHUCJICHUS U BOCCTAHOBJIECHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHre oOpa3lioB BEIECTB METAIOB M HEMETAJUIOB, B3aUMOJACHCTBUE THAPOKCHIIA
IIMHKA C PaCTBOpPaMHU KHCJIOT U IEJI0UeH, TPOBEACHUE OINBITOB, MILTIOCTPUPYIOMIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUM (TOpEeHUE, PEaKIUU Pa3I0KEHUS], COSAUHEHUS ).

Mesicnpeomemmnule ceazu

Peanuzanusi MeXIpeaAMETHBIX CBS3EH PU U3YUECHUN XUMUH B 8 KJIACCE OCYIIECTBISAETCS
yepe3 MCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
SIBJISIFOLIIUXCSI CHCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIC TOHSTHSA: HAy4yHbIM (akT, Turore3a, TEOpUs, 3aKOH,
aHaiau3, CHUHTE3, KiIacCU(pUKalMs, MNEePUOJUYHOCTb,  HAOIMIOACHUE,  OAKCIIEPUMEHT,
MOJIETTUPOBAaHNE, U3MEPEHUE, MOJIETb, SIBJICHUE.

dusuka: marepusi, aroM, OJICKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DJEKTPUUYECKUM 3apsiji, BEUIECTBO, TENO, 00bEM, arperaTrHoe
COCTOSIHME BEIIECTBA, T'a3, GU3MUECKUE BEITMUYUHBI, €AUHUIIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocunTes, npixanue, ouocdepa.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOAbI, IOJIE3HBIE
MCKOIIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.



9 KJITIACC

BeiecTBo M XMMUYeCKast peakius

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuyeckux snemeHTtoB J[. WM.
MenneneeBa. CrpoeHrne aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB XHUMHYECKHUX
DIIEMEHTOB IEPBBIX TPEX IMEPUONOB, KalMs, KaJbLWs U WX COCAUHEHHU B COOTBETCTBUHU C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUABI XHUMHYECKOM CBSI3H. THIBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTH CBOKCTB BEILIECTBA OT TUNA KPUCTAUINYECKOW PEIIETKHM M BHJIA XUMHYECKON
CBA3U.

Knaccudukamus 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKHE CBOIICTBA
BEILIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM KJIACCAaM HEOPraHWMYECKUX COCAVUHEHUN, TEHETUYECKAs
CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUeCKIX peakuil Mo pa3IndHbIM MMPU3HAKaM (IO YKCITY U COCTaBY
YUaCTBYIOIIMX B PEAKIMUU BEHIECTB, MO TEIJIOBOMY 3¢ (eKTy, M0 H3MEHEHHIO CTeIeHEeH
OKHUCJIEHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
DHAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUUYECKUE YPABHEHNS.

[lonsiTue o ckopoctu xuMuyeckoil peakuuu. [loHsaTre 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M Te€TEpOTeHHBIX peakiusax. llonsrne o
karamnse. llonatne o0 xumMuueckoM paBHOBecHH. DakTOpbl, BIUAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, 3JIEKTPOHHBIA OallaHC OKHCIHMTENIbHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBlIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIMil ¢ UCTIONB30BAHUEM METO/IA IIEKTPOHHOTO OajaHca.

Teopus NEKTPOIUTHUECKON TUCCOUUALMHU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI. KaTtnonsl,
aHMOHBI. MexaHu3M IUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BUIAMU XHUMHUYECKOM CBS3H.
Crenenp qucconuauu. CUibHbIE U cIa0bIe IEKTPOJIUTHI.

Peakiiun noHHOrO OOMEeHa. YCIIOBUS MPOTEKAHUS PEAKUUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIE NOHHBIE YpaBHEHMs peakiuil. CBOMCTBAa KMCIOT, OCHOBAHUM U COJIEW B CBETE
NPE/ICTaBICHU 00 ANIEKTPOIUTHYECKOM Aucconuanvv. KayecTBeHHbIE peakluuyd Ha HOHBI.
[ToHsiTHE O TUAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHUCTAJUIMYECKHX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METAJIOB W HeMeTauioB (TpaduTa W anmasa), CJIOXKHBIX BEHIECTB (XJOpHUaa HATpus),
MCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pEaKIMU OT BO3JIECUCTBUSA Pa3IMYHBIX
(akToOpOB, HCCIEAOBAHKE IEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, Mpoliecca AUCCOLUALINU
KHCJIOT, WIeJIoued U cosieid (BO3MOXKHO HCIIOJIb30BAaHUE BHUJAEO MAaTe€pUasioB), MPOBEICHUE
OMBITOB, WITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS pEeaKMil HOHHOTO oOMeHa (0Opa3oBaHue
0CajJka, BBIJIEJIECHUE Tra3a, 0Opa30BaHHME BOJbI), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEaKLMidl (TOpeHHEe, PEaklui Pa3IoKEeHUsl, COTUHEHNS),
pacro3HaBaHWE HEOPTAHUYECKUX BEIIECTB C MOMOILIBIKO KauYE€CTBEHHBIX PEAKLMK HAa HOHBI,
pELIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHne U (U3MUECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOT€HOB.
XUMHUYECKUE CBOMCTBA Ha MpUMeEpe XJopa (B3aMMOJIEUCTBHE C MeTallaMU, HEMETaJlJlaMH,
niesnioyamu).  XsopoBogopon. CoisiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, TMOIY4YEHUE,
IpUMeHeHue. JleicTBue Xjopa MU XJIOPOBOAOPOAA HAa OpraHU3M 4esoBeka. Baxueniue
XJIOPUbI U UX HAXOXKJIECHHUE B IPUPOJE.

O6mast xapakrepucTthka 37eMeHTOB VIA-Tpynnbl. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIJIOPO/A U Cepbl. AJTIOTPOIHBIE MOJU(PUKALIMKM KUCIOPOAA U cepbl. XUMHUYECKHUE CBOMCTBA
cepbl. CepoBOAOPOA, CTPOEHHE, (PUINUECKUE U XUMHUYECKHE CBOWMcTBAa. OKCHUIBI CEphbl Kak
PEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast Kuciaora, pru3nueckrue 1 XMMUYECKHE CBOWCTBA
(oOmue kak HpeacTaBUTENs Kiacca KHUCIOT U crneuu@uueckue). XUMHUECKHE peakluu,
JeKalue B OCHOBE MPOMBIIIJIEHHOIO CIoco0a MOJy4YeHUs] CEpHOM KUCIOTHL. [IpumeHeHue
cepHol kucnoTbl. CoaM CEpHOM KHCIOThI, KayeCTBEHHas peakiusi Ha Cyab(ar-HoH.
Haxoxnenue cepbl U €€ COCAMHEHUN B MPUPOAEC. XUMHUUYECKOE 3arpsi3HEHUE OKPYKArOUIEH



Cpelbl COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXKAH, 3arpsA3HEHUE BO3JyXa MU BOAOEMOB),
CHOCOOBI €ro MpeA0TBPALLICHUS.

OOmast xapaktepucTuka 37meMeHTOB VA-rpymnmnbl. OCOOEHHOCTHM CTPOECHHSI aTOMOB,
XapaKTepHbIE CTEMEHH OKHCIEHUS. A30T, pacmpocTpaHeHHEe B HpuUpoae, (U3NYECKHUe u
XuMHueckre cBoiictBa. KpyroBopor aszora B mpupoae. AMMHAK, €ro (Qusnyeckue Hu
XUMHUYECKHE CBOWCTBA, MONy4YeHHe U mpuMmeHeHue. Conu aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakius Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ ModydeHue, GU3ndecKue U XMMHUYECKHE CBOMCTBA (00IIME KaK MpEeACTaBUTENS
KJlacca KUCIOT U crienududeckue). Mcnonp30BaHue HUTPATOB U COJICH aMMOHHMS B Ka4eCTBE
MUHEpaJIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOUIEH Cpelbl COEIMHEHHSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop,
ayutorporiHeie Momudukaruu  Gocdopa, GuzMUecKne W XUMHYECKHE CBOMCTBA. OKCHT
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, MONYYCHHE.
Hcnonp3zoBanue GpocdaroB B KauecTBE MUHEPATIBHBIX YIOOPEHHIA.

OOmas xapakrepuctuka 37MeMeHTOB |VA-rpynnsl. OcoOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTePHbIE CTEIIEHU OKUCIEHMS. YITIEepo, aJTIOTPOIHbIE MOAU(UKAIIMH, PACTIPOCTPAHEHUE
B mpupoje, (unyeckue U XUMUYECKue cBoiicTBa. AncopbOuusa. KpyroBopor yriepona B
npupone. OKcuabl yriiepoja, uX pu3nyeckue U XUMUYECKUE CBOMCTBA, JACHCTBUE HA KUBBIE
OpraHu3Mbl, MMOTYYEHUE U MPUMEHEHHE. DKOJIOTUYECKUE MPOOJIEMBbI, CBA3aHHBIE C OKCHJIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBINA 3(Q(HEKT. YrosbHas
KHCJIOTa U €€ CONM, UX (PU3NYECKUEe U XUMUYECKHE CBOMCTBA, MOJYYEHUE U MPHUMEHEHHE.
KauecTBeHHas peakuusi Ha KapOOHaT-nOHBL. Mcnonb3oBaHue Kap60HaTOB B OBITY, MEAUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUHEHUSIX yIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETWUJIEH, 3TaHOJ, DIHUIEPHUH, YKCycHas kuciora). IlpuponHsie
UCTOYHUKH YIJIEBOAOPOAOB (Yrojib, IPUPOAHBIA ra3, HE(Th), NPOAYKTHl HUX NEpPepadOTKU
(OeH3uH), UX poJib B OBITY U MNPOMBINUICHHOCTH. [IOHSTHE O OMOJOTrMYECKH BaXKHBIX
BELIECTBAX: KHUpax, Oenkax, yrieBojax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHH.

KpemHuuii, ero ¢usmyeckue M XUMUYECKHE CBOMCTBA, IMOJYYEHHUE U HPHUMEHEHHE.
Coenunenust kpemHusi B mpupozge. OOmme mnpencrabienuss o0 oxcuae kpemuus (1V) u
KpeMHUeBOM kucinore. CHIUKaThl, HUX HCIOJB30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
BaxkHeiilline CTpOUTENbHBIE MaTepUajbl: KEpaMuKa, CTEKJIO, LIEMEHT, OETOH, >KeJe300€TOH.
[Tpobnembl 6€30MaCHOTO HKCIMONB30BAHUS CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4yeHre o0pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONISIHOM KUCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX PEAKIUN HA XJIOPHUI-MOHBI U HAOIIOAEHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI,
oTpaxkaromue PU3NYeCcKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB M UX COEIMHEHHUH (BO3MOYKHO
UCIOJIb30BAHUE BHUIEOMATEPHAIIOB), O3HAKOMIIEHHE C 00pa3liaMu XJIOpHIOB (TaJOreHHUI0B),
O3HAaKOMJIEHHE C oOpa3mamMu cepbl U €€ COCOUHEHUSIMU (BO3MOXKHO HCIOIb30BaHUE
BUJICOMATEpUasoB), HaONIONIEHHE TIpoliecca OOyIIMBaHUS caxapa 1o JCHCTBHEM
KOHIICHTPUPOBAHHOM CEpPHOM KHUCIOTHI, H3YYEHUE XUMHUYECKHX CBOMCTB pa30aBIECHHOM
CEpHOM KHUCJIOThI, MPOBEJACHUE KAueCTBEHHOM peakuuu Ha cyabdar-uoH W HaONoaeHue
npU3HaKa €€ MPOTEeKaHMsI, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOWMCTBaMHM a3oTa, ¢pocdopa u ux
COCIMHEHHH (BO3MOXKHO MCIIOJIb30BaHUE BUJEOMATEPUAIOB), oOOpa3llaMH a30THBIX U
dbochopHbIX ymnoOpeHuid, MoydeHue, coOupaHue, pacro3HaBaHUE W M3y4YCHUE CBOMCTB
aMMUaKa, MPOBEICHNE KAaYECTBEHHBIX PEaKIUi HA MOH aMMOHHMS U (ocdaT-uoH U U3yUyeHHUe
IIPU3HAKOB MX MPOTEKAHUSA, B3aUMOJICUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHUCIIOTHI C
MeZbI0 (BOBMOKHO MCTIONB30BAaHUE BHIEOMATEPUAJIOB), U3yUYEHUE MOJIENIEH KPUCTAIIMYECKUX
pemérok anmasza, rpadura, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOILECCOM  aacopOLHH
PacTBOPEHHBIX BEUIECTB AKTHBUPOBAHHBIM YINIEM U YCTPONMCTBOM MPOTHUBOra3a, NOJyUYEHHE,
coOupaHue, pacno3HaBaHME U H3Y4YEHHME CBOWCTB YIVIEKHUCIOIO Trasa, M[pPOBEIECHUE
KAQUECTBEHHBIX peakUuid Ha KapOOHAaT M CWIMKAT-MOHBI M HU3yYEHHE MPU3HAKOB MX
OPOTEKaHMUs,, O3HAKOMIIEHHE C MPOAYKIMEN CHJIMKATHOW MPOMBIIIEHHOCTH, pPEIIECHUE
HKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxkHelne HeMeTalIbl U X COCTUHEHUS.

MeTayibl M MIX COeIMHEHUSA



OOmasi XapakTepUCTUKa XUMHUYECKUX D3JIEMEHTOB — METAJUJIOB HAa OCHOBAHUM MX
nonoxenuss B Ilepuogmueckon cucreme xmmuueckux sneMeHtoB JI. M. MenneneeBa u
ctpoerust aromMoB. CrpoeHue MeTauioB. MerajmMueckas CBS3b M MeTajuIMYecKas
KpUCTAJUIMYECKasl PEIIETKA. DJIEKTPOXUMUUYECKHI pPsii HAPSHKEHUH MeTaioB. DU3nyecKue
U XMMHYECKHE CBOMCTBa MmeTauioB. OOmme crnocoObl monydeHuss MetaioB. [lonstue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3aIUThl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
TIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY ¥ TIPOMBIIILJICHHOCTH.

[llemounple MeTAIIBL: MTONOKEHUE B [leproandeckon cucrteMe XMMHYECKHAX JJIEMEHTOB
J. W. MenneneeBa, CTpoeHHME HX aroMOB, HaxoxzacHue B npupone. Dusnueckume u
XUMHUYECKHUE CBOMCTBa (Ha mpuMmepe Harpus U Kanus). OKCUABI U TUJIPOKCUILI HATpUs U
Kkanus. [[pumenenne menouHbIX METAIIOB U UX COCTMHEHUM.

[[lesoyHO3€MENBHBIE METAJUIBl MAarHuid M KalblLMM: MojoxkeHue B Ilepuommueckon
cucrteMe xuMmudeckux aemeHtoB J[. . MenaeneeBa, cTpoeHME MX aTOMOB, HAXOXICHHE B
npuponae. PU3NYECKUe U XUMHUYECKUE CBOMCTBA MAarHus U Kajblius. BaxkHenmme coeIMHEHNS
KaJbIHs (OKCHJ, THIPOKCU, conn). JKECTKOCT BOABI M CTIOCOOBI €€ yCTpaHEHUSI.

Amomunnii: nosoxkenne B llepuogmdeckon cucreme xumudeckux simeMmeHTtoB J[. .
MenpneneeBa, CTpoeHME aroMa, HaxOXJIeHHe B Ipupone. Dusznueckne M XHUMHYECKHUE
CBOMCTBa amtoMUuHMs. AMDOTEepHbIE CBOMCTBA OKCHUIA U TUIPOKCUIA ATFOMUHUSL.

Kenezo: momoxenue B llepuogmueckoit cucrteme XuMuueckux sieMeHToB /[l U.
MenpgeneeBa, CTpoeHME aroMa, HaxOXJIeHHe B Ipupone. Dusznueckne M XHUMHYECKHUE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U comu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKCcnepumenm:

O3HAaKOMJIEHHME ¢ oOpa3llaMu METaNIOB W CIUIaBOB, MX (PU3MYECKMMHU CBOICTBaMH,
U3YYEHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCIIOJIb30BAHME BUJEOMATEPHANIOB), HCCJIEIOBaHWE CBOWCTB JKECTKOM BOABI, Ipolecca
TOpPEHUsl XKejie3a B KHUCIOpOAE (BO3MOXHO HCIOJNB30BAaHUE BUIEOMATEPUAIOB), MPU3HAKOB
MPOTEKAHUS KAU€CTBEHHBIX PEAKIMK HA MOHBI: MarHus, Kb, AJIFOMUHUSA, IMHKA, XKEIe3a
(I u xenesza (l11), meau (I1), HaGaromEeHNEe W OMKMCAaHKUE MPOILIECCOB OKPAIMBAHUS IJIAMCHH
MOHAMHU HATpHsl, Kajlusd U KanblUs (BO3MOXKHO MCHOJB30BaHUE BHUAEOMATEPHAIIOB),
uccienoBaHue aMm(pOTEpHBIX CBOMCTB T'MAPOKCHIA AIFOMUHUS U THJIPOKCUAA IIUHKA, pEelICHUE
AKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHelIne MeTaulbl U UX COEAMHEHUSD).

XHMMHUA M OKpPYKAIOLIasA cpeaa

BemecTBa 1 Marepuaisl B IOBCEAHEBHON JKM3HU YEJIOBEKA. be30omacHOe NCIOJIb30BaHUE
BEILIECTB U XMMHYECKUX peakiuid B ObITy. llepBas moMolnp Mpu XUMHUUYECKUX OXKOTrax H
OTPABJICHUSAX.

XUMHUYECKOE  3arpsA3HEHUE  OKpyXaroulell  cpelapl  (MpeAenibHas  JOMycTHUMas
KOHIIeHTpauus Beniects, nanee — [1JIK). Poias xuMuu B peliieHHH 3KOJ0TUUECKUX MTPOOIIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3oB MaTepruaoB (CTEKIO, CIIaBbl METAIIOB, IOJTUMEPHBIE MaTEPHUAIIbI).

Mesicnpeomemmnule ceazu

Peanusanus MeXnpeaMETHBIX CBA3EM IPU U3YYEHUU XUMHUHU B 9 Kiacce OCyIIeCTBISETCS
yepe3 MCIOJIb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHUNA, TaK W TOHSTHUH,
ABJISIFOLLMXCS. CACTEMHBIMH JJISI OTAENBHBIX IMPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO1Me ecTeCTBEHHO-HAy4HbIe TOHATHSA: HAy4HbIH (AKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaiu3, CHUHTE3, KJIacCU(pUKaUusg, NEPUOAUYHOCTb, HAOIIONEHHE,  IKCIEPUMEHT,
MOJIETTUPOBaHUE, H3MEpPEHUE, MOJIEeNb, SBJIECHUE, TMAPHUKOBBIM AP EKT, TEXHOIOrus,
MaTepHuaJbl.

@dusuka: marepusi, aroM, DdJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHWJA, HW30TOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJA, DJIEKTPUYECKHM 3apsil, MPOBOAHUKH, IOJYIPOBOIHUKH,
JUDIIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSTHUE BELIECTBa, ras,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKasl PEHIETKa, CIUIaBbl, (PU3NYECKHE BETUUYUHBI,
€IVHULBI U3MEPEHHUS], KOCMUYECKOE ITPOCTPAHCTBO, IIJIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: gorocunTes, apixanue, 6uocdepa, sKoCUCTEMa, MUHEPAJIbHbIE yIOOpEHUS,
MHUKPOXJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

[eorpadusi: armocdepa, ruapocdepa, MHUHEpPaNbl, TOPHBIE MOPOABI, IOJIE3HBIE
MCKOIIaeMbI€, TOTUIMBO, BOJHBIE peCypCHlI.



INJIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOTI'O OBHIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YeOHOH M BOCIUTATEIHHOM
JESITEIbBHOCTH B COOTBETCTBUM C TPAJUIMOHHBIMH POCCUUCKHMH COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHU, NMPUHSATHIMA B OOIECTBE MpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIM4HOCTHBIE Pe3yAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIUXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX [ICHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE OTBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHKCJI€ B YACTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUUYECKOMY H
HAy9YHOMY HACIEAMIO, TOHMMAaHUs 3HAUEHUS XUMHUYECKOW HAayKd B KU3HU COBPEMEHHOTO
o011ecTBa, CoCOOHOCTH BIIAJETh I0CTOBEPHON MH(POpPMALIHEH O TIEPEIOBBIX JOCTHKEHUIX U
OTKPBITHSIX MUPOBOHM M OT€YECTBEHHON XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOICTBE MHUpa U OOIIECTBA;

2) rPaskKAAHCKOT0 BOCIIUTAHUS:

NPECTABICHUSA O COIIMAIBHBIX HOPMax W MpaBHJIaX MEXKINYHOCTHBIX OTHOIICHW B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOW, y4eOHO-
UCCIIEZIOBATENBCKOM, TBOPYECKOM M APYTMX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM NE€ATEIbHOCTH NPU BBIINOJHEHUU Y4YEOHBIX, MO3HABATEIbHBIX
3a7a4, BBIIOJIHEHUH XUMHUYECKUX OSKCIEPHUMEHTOB, CO3JaHUHM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMOHMMAHUIO M B3aUMOIIOMOIIM B TMpoIecce ATON ydeOHOI
JeSITEIbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEACHHWE U TOCTYNKH CBOMX TOBAPHUIIEH C
MO3UIIMHI HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MUPOBO33PEHYECKAE TMPEJACTABICHUS O BEHIECTBE H XWMHUYECKOH pPEaKIuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COCTABIISIOIINE OCHOBY ISt
NMOHMMAaHWsl CYIIHOCTH HAaydHOW KAapTUHBI MHpa, MPEACTaBICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS TMPHUPOJBI, B3aUMOCBSI3AX UYEJIOBEKa C MPUPOIHON Cpemou, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

Mo3HaBaTeIbHbIE MOTHBBI, HANPABICHHbIC HA TOJYYCHHE HOBBIX 3HAHWUW MO XUMUH,
HEoOXoAMMBIE ISl OOBSICHEHHS HAOJIIOMAaeMBIX MPOILECCOB U SIBICHWH, MO3HABATEIHHOM,
UHGOPMAITMOHHON M YHUTATENbCKOM KyJIbTYyphl, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOl, MOCTYMHBIMH TEXHHYECKHUMHU
cpeacTBamMu MH()OPMAIMOHHBIX TEXHOJIOTHIA

WHTEpEC K 0OYYEHHUIO W MO3HAHUIO, JT0003HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIAEAO0BATEIBCKOM JEATEIBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMIPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4glq)opMupOBaHm[ KYJIBTYPbI 310POBbSI:

OCO3HAaHME IEHHOCTH J>KW3HM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 3J0pOBBIN 00pa3 KU3HU, OCO3HAHHE MOCIEACTBUI W HETNPUATHE BPEIHBIX
NpUBBIUEK (YyHOTpPEOJSCHUS aJKOroJisi, HAPKOTHUKOB, KypeHUs), HEOOXOAUMOCTH COOMIOACHUS
npaBusl 0€30MaCHOCTH TPU OOpPAIEHUH ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M PEabHOM
KU3HU;

5) TpynoBOro BOCIIMTAHMS

WHTEpEeC K MPAaKTUYECKOMY M3yUeHUIO MpodeccHii U Tpya pa3IndHOTO POJa, YBaKCHHE
K TPyAy W pe3yibTaTaM TPYIOBOH [ESITeNbHOCTH, B TOM YHCJI€ Ha OCHOBE NMPUMEHEHUS
NPEIMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYAJILHOM TPACKTOPUU
IPOAOKEHHsT 00pa30BaHUs C YU4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
0OIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNEemHON Mpo(ecCuoOHaNIbHON NIEATEIbHOCTH
U Pa3BUTHUS HEOOXOAMMBIX YMEHMM, TOTOBHOCThH aJalTUPOBAThCs B NPO(ecCHOHATbHOU

cpene;



6) IKOJIOrHYeCKOr0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTHU 3I0pOBOTO M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHU3MYECKOMY M TICUXHUECKOMY
37I0pPOBBIO, OCO3HAHKE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MaCHOTO MOBEIEHUs TpU paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTU IPHUMEHSATH 3HAHHUS, MOIy4aeMble NMPU U3YYEHUH XUMUU, I PEIICHHS
3a1a4, CBS3aHHBIX C OKPYXalWIeW TMPUPOIHOW CPENOW, IS TOBBIIIECHUS YPOBHSA
IKOJIOTHUYECKON KYIBTYphl, OCO3HAHHUS TI00ANTBbHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HUX PELIEHUs MOCPEICTBOM METOAOB XMMHHU, HKOJOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBAaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON U COLIMAJIBHON IIPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A1 (POPMHUPOBAHUS
MUPOBO33peHUs O0LICHAYYHbIC TOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIOTE3a, (aKT, CUCTEMA,
IPOLIECC, DKCHEPUMEHT W JIPYroe.), KOTOPBbIE HCIHOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeaMeTax M IO3BOJSIOT HAa OCHOBE 3HAHMW M3 3TUX MPEIMETOB (OPMUPOBATH
IPENICTABICHUE O LIETOCTHON HAyYHOW KapTHHE MUpPa, U YHUBEpCAIbHbIE YUEOHBIEC NEUCTBUS
(mo3HaBaTelibHbIE,  KOMMYHUKAaTUBHBIE,  PETYJIATUBHBIE),  KOTOpbIE  OOECIEYHBAIOT
(bopMHpOBaHME TOTOBHOCTU K CaMOCTOSITEIIbBHOMY IUIAHUPOBAHMIO M OCYIIECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Toruyeckne qeMcTBUA:

YMEHUSI HMCHOJB30BaTh NPHUEMBI JOTMYECKOTO MBIIUIEHUS IPU OCBOCHUM 3HAHUM:
pacKpbIBaThb CMBICI XHMHYECKUX TMOHATUH (BBLACNATH UX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIDYTUMU TOHATHSIMH), MCIOJB30BaTh TMOHATUA IS
OOBSICHEHUS OTAENbHBIX (PAKTOB W SBJICHUW, BBIOMPATh OCHOBAaHUA WM KPUTEPUH IS
KJ1acCU(PUKAMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKUUi, yCTaHABIMBATh IPUUNHHO-
CJIE/ICTBEHHbIE CBA3M MEXAY OOBEKTAMH H3YyU€HHUs, CTPOUTH JIOTMUYECKUE PACCYXKIACHUS
(MHIYKTUBHBIE, 1€TyKTUBHbIE, IO aHAJIOTUH), 1€JIaTh BBIBOJBI U 3AKIIOUEHUS;

yMEHHUE MPUMEHSATH B MPOLIECCE MO3HAHUS NOHATHS (IPEIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCHOJIb3YEMbIE B XUMHUH, IPEOOPA30OBBIBATH IIUPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE TPEICTAaBICHUS — XHUMHYECKUWA 3HAK (CHUMBOII
DJIEMCHTA), XMMHYeCKas (opMyna W ypaBHCHHE XUMHYCCKOW DPEakUMU — MIPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 33/a4, C YYETOM STHUX MOJAENIbHBIX MPEIACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3y4YaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3y4AEMbIX IIpoLieccax U SIBJICHUSX.

ba3oBble ucciienoBaresibckme 1eiiCTBUSL:

yYMEHHUE UCIOJIb30BATh MMOCTABICHHBIE BONPOCH B KAYE€CTBE MHCTPYMEHTA MO3HAHUS, a
TaKkK€ B Ka4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTU
BBICKa3bIBAEMBbIX CYXKJICHMIA;

npUOOpEeTEeHNE OMNbITA MO TUIAHUPOBAHUIO, OPraHU3allUd U MPOBEICHUIO YYEHUYECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOMI0OAATh 32 XOJOM IMPOIECCa, CAMOCTOATEIbHO POrHO3UPOBATH
ero pes3ynbrar, (GopMyaupoBaTb OOOOLIEHUS W BBIBOABI IO pe3yJbTaramM IPOBEAEHHOTO
OTIbITa, UCCJICIOBAHMS, COCTABIIATh OTYET O MPOACIAaHHON padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOUMpaTh, AHAJU3UPOBATh W HMHTEPIPETUPOBATH MH(MOPMALMIO Pa3IAYHBIX
BUJIOB U (POPM MPEACTABICHHS, MOTy4aeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CHpaBOYHbIE MocoOus, pecypcbl HMuTepHera),
KPUTUYECKH OLIEHHWBATh TPOTUBOPEUMBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHble METO/IbI U 3aPOCHI IPU MOUCKE U 0TOOpe UHPOpMAITU
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOIHEHUS! YUYEOHBIX U MO3HABATEIBHBIX
3aa4  ONPEACNIEHHOTO TUMA, NPUOOpPETEeHUE OMmbiTa B OOJACTH  MCMOJIb30BaHUS
MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJICHUE KYJIbTYpPOW aKTUBHOI'O
UCIIOJIb30BAHUS PA3JIUYHBIX MMOUCKOBBIX CUCTEM, CAMOCTOSATEIHLHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencrtaBieHus UHGOPMALMK U WUTIOCTPUPOBATh PEIllaeMble 3a/1aud HECIOKHBIMU
cXeMaMu, [uarpamMmmamu, IpyrumMu opmamu rpaduki U uX KOMOWHAIUSIMU;
YMEHHE HCIIONIb30BaTh M aHAJIU3MUPOBATh B MpoLEcce yueOHOW M HCCIIEeN0BATEIbCKOM
JESTEIIbHOCTH HMHQOPMALIMIO O BIUSHUMA MPOMBIIUICHHOCTH, CEIBCKOTO XO3AHCTBA H
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH TPUPOIHON CPEIBI.
KoMMyHHKAaTHBHBIC YHHBepcaJibHbIe Y4eOHbIe 1eiCTBHA:
YMEHHUS 3aJaBaTh BOMNPOCHl (B XOA€ Juanora v (WIH) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
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
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yMEHUS y4eOHOIO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U
MCCJIEI0BATENIbCKON JESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Y4ETa
OOIIMX MHTEPECOB U COIIaCOBaHUS MO3UIUK (0OCYyXaeHUsI, OOMEH MHEHHUSMH, «MO3TOBbHIC
HITYPMbD», KOOPJIMHALMSA COBMECTHBIX JI€UCTBHI, ONpENeJeHuE KPUTEPHEB IO OLEHKE
Ka4eCTBA BBHIMOJHEHHOW Pa0bOThI U JpyTue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYLIECTBIISATh, KOHTPOJMPOBaTb M MpPU  HEOOXOAUMOCTH  KOPPEKTUPOBATH  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HauoOonee 3P(EKTUBHBIE CHOCOOBI pEIEHUs YYEOHBIX U
MO3HABATEIbHBIX 334, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEII0KECHHBIN
QJITOPUTM JICUCTBUI MpHU BBINOJIHEHUH 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTax — BEIIECTBAX W PEAKLUMIX, OLCHUBATb COOTBETCTBUE MOJIYYEHHOIO
pe3yapTara 3asBICHHOM LETU, YMEHUE MCIOJIb30BaTh M aHAJIM3HPOBATh KOHTEKCTHI,
npejgaraémMblie B yCIOBUM 3aJaHUM.
MNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHMIO O0S3aTENBHOIO CONIEPKaHUs,
YCTAHOBJICHHOTO JIaHHOUW denepaibHOil pabouell MporpamMmoil, BBIJEISIOT: OCBOCHHBIC
oOy4arIUMHCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XUMHsS», BUJbI IEATEIbHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPNPETALNH, MNPEeoOpPa30BaHUI0O M NPUMEHEHUIO B Pa3IUYHBIX YYE€OHBIX M 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, XUMHUYECKUI
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJIHOPO/IHAs), BaJCHTHOCTh, OTHOCHUTENIbHASI aTOMHAs W MOJIEKYJIsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHas Macca, MaccoBas J0JsI XHUMHUYECKOTO
AIIEMEHTA B COEAMHEHUM, MOJSPHBIA OO0bEM, OKCHJ, KHCIOTa, OCHOBaHHUE, COJIb,
AIIEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHUCICHMS,  XMMHYECKas  peakius,
KJaccu(ukanusi peakuuid: peaklMd COSAUMHEHUS, PEAKIUU Pa3JI0KEHHs, PEaKIHU
3aMEIleHUs], peakluu OOMeHa, 9K30- U HHAOTEPMHUYECKHE pPEaKUUu, TEIIOBON
3p(deKT peakuuu, SIpO aroMa, SIEKTPOHHBIA CIOM aroma, aromMHasi OpOWTallb,
paguyc aTtoMa, XMMHUYECKas CBs3b, MOJSpHAs W HEMOJISIpHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBA3b, HOH, KATMOH, aHUOH, PacTBOP, MaccoBasi 10J1s1 BelecTBa (IIPOLIEHTHAS
KOHIICHTPALIKs) B PaCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHITHH M MPUMEHSTh 3TU
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

®ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJISi COCTaBJI€HHS (OpMYyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

® OIpEENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTEIEHBb
OKHUCJICHUSI 3JIEMEHTOB B OWHApPHBIX COEIUHEHUSX, MPUHAJICHKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIacCy COeAUHEHUN 1o GopmylnaM, BUJ XUMHUYECKOM CBS3H
(KOBaJIeHTHAsl U MOHHAs) B HEOPIaHUYECKUX COCTUHEHUSIX;



epackpeiBaTh cmbica Ilepuoanueckoro 3akona Jl. M. MenneneeBa: 1eMOHCTpUPOBATH
NOHUMAaHUE MEPUOIMYECKON 3aBUCUMOCTH CBOWCTB XMMHUYECKHX JJIEMEHTOB OT UX
noyiokeHus B lleproanueckoil cucreMe, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUSs, 3aKOHa ABOraapo;

®OIMCHIBATh W XapakTepu3oBaTh TaOmuuHyio ¢opmy Ilepuognueckoit cUCTEMbI
XUMHUYECKHX DJIEMEHTOB: Pa3ivyarh MOHATUS «aBHas moArpymnma (A-rpynmna)» u
«mobounas moxarpynmna (b-rpynma)», manble ¥ OONbIINE TEPUOIBI, COOTHOCHUTD
0003HaYeHUs, KOTOpBIE UMEIOTCs B Tabnuie «[leproanueckas cucreMa XUMHUYECKUX
anemeHToB J[. . Menaeneesa» ¢ 4MCIOBBIMU XapAKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apAl sApa, OOLIee YHCIO 3JIEKTPOHOB M
pacnpeeraeHue uX Mo 3JIEKTPOHHBIM CIIOSM);

® KJTaCCU(PUIIMPOBATH XUMUYECKUE DJICMEHTHI, HEOPTAHUYECKHUE BEIIECTBA, XMMUUYECKHE
peakuuu (IO YUCIIy M COCTaBy YYAaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY
dpdexry);

® XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOJTBEPXkJasi ONHCAHUE NPUMEPAMHU  MOJEKYISPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;

® IPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT UX KAa4€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLEHUIN B PA3TUYHBIX YCIOBUSX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYFO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa M0 (OpMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM peaKIny;

® IPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIIBHON AESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHUE, 0000IIEHNE, CUCTEMATU3ALINIO, KIACCU(UKALINIO, BBISIBICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — JJII M3YUYEHHSI CBOMCTB BEIIECTB M XMMUYECKHX PEaKIUM,
€CTECTBEHHO-HAyYHbIE  METOAbl  MO3HaHUs —  HAONIONEHHWE, U3MEpEHUE,
MOJIETTUPOBAHHE, FIKCIIEPUMEHT (pEabHbII U MBICTIEHHBIN);

eCiieOBaTh IMpaBUJIaM IIOJb30BAaHHUS XUMHUYECKOM TMOCYyAOod U  J1abOpaTOPHBIM
000OpyI0OBaHUEM, a TAK)KE MpPaBWJIaM OOpalIEHUsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XWMHYECKHUX OMNBITOB IO
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeHIeCcTB (BOAOpOAa M KHUCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C OIPEACIEHHONM MAacCOBOW JIOJEHM PACTBOPEHHOIO
BELIECTBA, IUIAHUPOBaTb M  MPOBOAWTH XHUMHYECKHE DKCHEPUMEHTBI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C MOMOILBIO UHAUKATOPOB (JaKMYC,
(beHondranens, METUIIOPAHK U IPYTHUE).

K koH1y 0OyueHus B 9 Kjacce npeIMETHbIE pe3y/bTaThl Ha 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh COPMUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUM:

® PACKPBIBATH CMBIC] OCHOBHBIX XMMHYECKUX MOHSATHUH: XMUMHUUYECKUU DIEMEHT, aToM,
MOJIEKYJIa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPULIATENBbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakius,
XUMHUYECKasl CBsA3b, TEIUIOBOM 3(PGEKT peakiiuu, MOjb, MOJSPHBI 00bEM, PacTBOD,
AIIEKTPOJIUTHI, HEAIEKTPOJIUTHI, DIEKTPOJUTUYECKAs] AMCCOLMALHUS, PEaAKIHUU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTEND,
BOCCTAHOBUTENb, OKHCJIEHHME M BOCCTAHOBJICHHE, aAJUIOTPONHs, amM(pOTEPHOCTD,
XUMUYECKasl CBsI3b (KOBaJICHTHAs, HWOHHAs, METAJIMYecKas), KpUCTauIMYecKas
peteéTKa, KOppo3us METAIOB, CILIABbI, CKOPOCTh XMMHUYECKOWU PEAKIUH, MPEAEIIbHO
nonycrtumas konneHntpanus [IJIK Bemiectna;

® JULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKHX MOHATUM W NPUMEHSTH 3TH
MOHSTHUS NIPU OMMCAHUU BEILIECTB M X MPEBPAILICHHUIA;

®ICIIOJIb30BaTh XMUMHUYECKYI0 CHUMBOJIMKY [IJISi COCTaBJI€HHS (OpMYyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIUM;

®ONPE/IEIATh BAJICHTHOCT M CTENEHb OKHUCJIEHUS XUMHUYECKHX OJIIEMEHTOB B
COEIMHEHUAX PA3JIUYHOTO COCTABA, MPUHAMIEKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCY COEMMHEHUH 1o (opmyliaM, BUJI XUMUYECKON CBSI3M (KOBaJE€HTHAs, HOHHAS,
METaJUIMYeCcKasi) B HEOPTaHMYECKUX COCAMHEHMSX, 3aps]i MOHA MO0 XUMHUYECKOU



dbopmyre, xapakTep cpeibl B BOJHBIX PACTBOpaX HEOPTraHMUECKUX COCTUHEHHH, THIT
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BEUIECTBA;

e packpsiBaTh cmbica [lepuoanueckoro 3akoHa J[. 1. MenneneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAaHHE: OMUCHIBATh U XapaKTepu30BaTh TabnuuHyto Gopmy [lepuoanueckoii
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyaTh MOHATHS «IvIaBHasg mnoxarpymnmna (A-
rpynna)» u «mnodounas noarpynna (b-rpynma)», mansle W OojbIlIME TEPHUOABI,
COOTHOCUTh 00O3HAU€HHUs, KOTOPhIE HMMEIOTCS B TEPUOIUYECKONW Tabmuue, ¢
YUCJIOBBIMU XapaKTEPUCTHKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB
U 3apsja sApa, o0IIee YHUCIIO 3JIEKTPOHOB M PACHPEEICHUE UX MO AJIEKTPOHHBIM
CJI0SIM), OOBSICHITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB 3JIEMEHTOB U UX
COEJIMHEHUI B Mpesienax MajblX NEPUOJOB U NIABHBIX MOATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

e KJTaCCU(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA, XUMHUUECKHE
peakuuu (IO YUCIy M COCTaBy YYACTBYIOIIHMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3 deKTy, 10 U3MEHEHHUIO CTENICHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);

® XapaKTEepU30BaTh (OMUCHIBATh) OOIIME U chHenupUYEeCKue XHUMHYECKHE CBONCTBA
MPOCTBIX U CIIOKHBIX BELIECTB, OATBEPK/1asi OMMCAHUE MPUMEPAMU MOJIEKYISPHBIX
Y MOHHBIX YPABHEHUU COOTBETCTBYIOILMX XUMHUYECKUX PEAKIIHil;

® COCTABIIATh YPABHEHMUS DIICKTPOIUTUYECKON NUCCOLUUALMU KUCIIOT, IIEJIOYEN U COJIEH,
MOJIHBIE M COKpAIEHHBIE YpPAaBHEHMSI PEAKUUNA HOHHONO OOMEHa, YpaBHEHHS
peakuuii, MOATBEPKIAIOIIUX CYIIECTBOBAHME TE€HETHUECKOM CBA3M  MEXKIY
BELIECTBAMH Pa3JIMYHBIX KIJIACCOB;

® PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3THX peakUuid;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

® BEIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHYECKOTO 3JIEMEHTa Mo (GopMyJie COEUHEHUS, MACCOBYIO JIOJIIO BEILIECTBA
B PacTBOpE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKIuu;

ecoONIONaTh MpaBUja [OJB30BAHUS XUMUYECKOM TIOCYIOM H  J1abOpaTOPHBIM
00OpyIOBaHUEM, a TAKXKe IMpaBuia OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
UHCTPYKIUSIMA TIO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHWMHYECKHUX OIBITOB IO
MOJIyYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

® [IPOBO/IUTh PEAKIMH, MOITBEPKAAIONINE KaUeCTBEHHbII COCTaB Pa3IMYHBIX BEILECTB:
pacno3HaBaTh OMNBITHBIM MyTEM XJIOpPUA-, OpOMUI-, MOIUA-, KapOoHaT-, (ocdar-,
CWJIMKAT-, Cyiab(dar-, THUIPOKCUA-UOHBI, KaTHOHbl aMMOHHUSl W HOHBI HM3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

® IPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITENIbHOCTH — AHAJIU3 U CHUHTE3,
CpaBHEHHUE, 0000IIEeHNe, CUCTEMAaTH3alUI0, BBISBICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€M — UUISI M3YYEHHUS] CBOMCTB BELIECTB U XUMHUYECKHUX PEAKUUM, €CTECTBEHHO-
Hay4YHbl€ METOJbl TMO3HAHMS — HAOJIOAEHHE, HW3MEpEHUe, MOJECIUPOBAHUE,
DKCIIEPUMEHT (peanbHbIN 151 MBICJIEHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Koaun4yecTBO 4acoB

Ne duekTpoHHbIE (LM pPOBbIE)
HaunmenoBanue pa3aejaoB U TEM IIPOrpamMmMabl KQHTpoﬂLHHe HpaKTuqec
n/n Bcero o0pa3oBarejibHbIE pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHayajibHbIe XUMHYECKHE MOHATHS
X — Ba)kHas 00JIaCTh €CTECTBO3HA
11 M T B . Ha ODIIACTE CCTCCTEOSHAMIA 1 6 3 bubmuoreka L1OK https://m.edsoo.ru/7f41837c
MPaKTUYECKOM eI TEIIbHOCTU YEIOBEKa
1.2 BemiectBa 1 XumMuyeckue peakiuu 14 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiilue npeacTraBuTe I HEOPraHU4eCKNX BellleCTB
2.1 Boznyx. Kucnopon. [lonstue 06 oxcunax 4 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
2.2 Bonopoa.Ilonsitue o kuciaorax U cosx 9 1 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTre 06 ocHOBaHUSX 5 1 1 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTMHEHUN 10 1 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41837c
Hroro mo paznery 28

Pasnen 3. [lepuoguuecknii 3axon u [lepuoguveckas cucrema xumudeckux 31emeHToB JI. U. MenneneeBa. CTpoenue aToMoB. XMMH4YECKasl CBA3b.

OKHCANTENBLHO-BOCCTAHOBUTEIbHBIE pPeakuuu

Ilepuognueckuit 3akoH u llepuonnueckas

3.1 cHucTeMa XMMHUYECKUX aemeHToB /. U. 9 bubmuoreka L1OK https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
X .0 -
3.2 FIMHHACCRAT CBA3H. LKHCITHTENRHO 11 1 bubmuoreka L1OK https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEIbHBIC PEAKIIUU
Hroro no pazneny 20 bubnuotexa LHOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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9 KJIACC

KoaudecTBo yacoB

Ne DJIeKTpPOHHbIe (M (POBHIE)
HaunmMeHoBaHue pa3iesioB U TeM MPOTrpPaMMbl Kourpoabueie | Ilpakruuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoTsI KHe padoThbl
Pa3nen 1. BemecTBO M XUMHYeCKHE PeaKIIuu
0) e e
1.1 CHOBHuH JAROHOMEPHOCTH XIMITICCRUX 7 1 bubnuoreka L1OK https://m.edsoo.ru/7f41a636
peakiui
Dne . X ecKue
1.2 ACKTPOIMINHAPCRA AUCCORUATILL, ZMMUHCCRY 8 1 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
peaKIu B pacTBOpax
Hroro no pazpeny 17
Paszjien 2. HemeTasuibl 1 MX COeIMHEHMSI
06
2.1 HHAL XAPARTCPUCTHIA XUMIHCCKUX SHCMEHTOR 7 1 bubnuoreka L1OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mmas XxapaKkTepHuCTHUKa ec AIIEMEHTO
2.2 Hast XapaKTepH THK_, RHMITICCRIX STEMERTOB 5 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynnel. Cepa u €€ coetuHeHus
OO6mras xapakTepucTuKa ec AIIEMEHTO
2.3 HHas XapaKTEPHCTHKA XUMITCCKHX STEMEHTOB 9 1 bubanoreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynibl. A30T, pocop 1 UX COETUHEHUS
OO1as xapakTepuCcTUKa XUMHUECKHUX JIEMEHTOB
2.4 IVA-rpynnsl. Yrinepoa 1 KpeMHHMHA U UX 9 1 1 bubnuoreka LIOK https://m.edsoo.ru/7f41a636
COCTMHECHHMS
Hroro no pazneny 30
Paznen 3. MeTaJliibl M MX COETUHEHMS
3.1 OO0mre cBOMCTBA METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 BaxxHelie MeTalibl ¥ UX COETUHEHUS 1 1 bu6mmoreka IIOK https://m.edsoo.ru/7f41a636
Hroro no pazneny 12
Pa3nen 4. [lepBoHayasibHble NPeACTABIEHUS 00 OPraHUYeCcKHX BelllecTBaxX
4.1 Oprannueckue COeTMHEHUS 10 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
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HOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
KosmmuectBo yacoB
No DJIeKTPOHHbIE
o/ Tema ypoka Beero KonTtpoa MpaxkTn uudposBbIe
bHbIE YyecKue o0pa3oBare/ibHbIE
padoTsI padoTsbI pecypcbl
IIpeamer xumuu. Pojib XMMUM B )KU3HU bubmmorexa [IOK
1 bl ' 1 https://m.edsoo.ru/ffod
YeJioBeKa
210c
bub6mmoreka [IOK
2 Mertoabl U3y4eHus XUuMUU 1 https://m.edsoo.ru/ff0d
227e
bubauoreka [IOK
3 ArperarHble COCTOSIHUS BELIECTB https://m.edsoo.ru/ff0d
227e
[IpaxTuueckas padora Ne 1 «IIpasuiia 1
TEXHUKH 0€3011aCHOCTU U HEKOTOPHIEC BUJIBI bu6mmoreka [IOK
4 paboT B kKabMHETE XUMUWY, JloMalTHUI 1 https://m.edsoo.ru/ff0d
skcniepuMeHT. [Ipaktuueckas padora Ne 2 23dc
«Habmronenus 3a ropsiieit cBe4on»
®u3nYeCKue ABJICHUS — OCHOBA bubmorexa HOK
) . 1 https://m.edsoo.ru/ff0d
paszieseHusl CMeceil B XUMHH. 26ca
0,5 bubmmoteka [JOK
IT 6ota Ne 3 «A ’
6 parturecikad pavota (AHATHS 1 https://m.edsoo.ru/ff0d
TTOYBBD»
28c8
ATOMHO — MOJIEKYIISIPHOE yUEHHUE bubmorexa HOK
7 YIBIPHO® ¥4 ' 1 https://m.edsoo.ru/ffod
XUMUYECKUE YIEMEHTHI
2a6c
3HaKU XUMHUYECKHUX AJIEMEHTOB. bubmoteka [JOK
8 [Iepnonnueckas cucreMa XUMHYECKUX 1 https://m.edsoo.ru/ff0d
snemenToB JI.U. Menneneena 2be8
3HaKU XUMHUYECKHX AJIIEMEHTOB. bu6mmoreka [IOK
9 Ilepuonuueckass cucreMa XUMHYECKUX 1 https://m.edsoo.ru/ff0d
snemenToB J|.M1. Menneneesa 2a6c
bubaunoreka [IOK
10 Xumuaeckue GopMyInbl 1 https://m.edsoo.ru/ff0d
2d50
bubaunoreka [IOK
11 Xumuaeckue GopMyInbl https://m.edsoo.ru/ff0d
2d50
bub6moreka [IOK
12 BanentHoctb 1 https://m.edsoo.ru/ff0d

2eae
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bubaunoreka I[IOK

13 BanentHocts https://m.edsoo.ru/ff0d
323c
bubaunoreka I[IOK
14 XUMHYECKUE PEAKIIUH https://m.edsoo.ru/ff0d
3al6
bubaunoreka [IOK
15 XUMHYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d
350c
bub6mmoreka [IOK
16 XUMHYECKUE YPAaBHCHUS https://m.edsoo.ru/ff0d
350c
bubaunoreka [IOK
17 TUIBl XUMUYECKUX PEaKIMi https://m.edsoo.ru/ff0d
3f34
bubaunoreka [IOK
18 TUIBl XUMUYECKUX PEaKIMi https://m.edsoo.ru/ff0d
3f34
19 [ToBTrOpeHue u 0600IIEHHE TEMBI
20 KonTponbhas padora Ne 1 o teme:
«HavanpHbIe TOHATHS W 3aKOHBI XUMUI)
bubaunoreka [IOK
21 Bosnyx u ero cocras. https://m.edsoo.ru/ff0d
448e
bu6mmoreka [IOK
22 Kucnopon https://m.edsoo.ru/ff0d
4614
93 [Tpaktuyeckas pabora Ne 4 «Ilomyuenue, 0.5 E::{?;T/I;I;T.:;{?ogrouifo g
coOuMpaHue U pacrio3HaBaHUE KUCIOPOIa. 4974
bub6moreka [IOK
24 Oxcuppl https://m.edsoo.ru/ffod
497a
bu6moreka [IOK
25 Bonopon https://m.edsoo.ru/ffod
4ddo
IIpakTuyeckas padora Ne 5 o Teme 0,5 bubmuotexa [IOK
26 «[lomyuenne, coonpanue u https://m.edsoo.ru/ff0d
PAacIo3HaBaHUE BOIOPOIA» 4ae2
bu6mmoreka [IOK
27 Kucnotsr https://m.edsoo.ru/ff0d
50d2
bubaunoreka I[IOK
28 Comn https://m.edsoo.ru/ff0d
50d2
29 KonunuectBo BemecTBa bubmmorexa LIOK

https://m.edsoo.ru/ff0d
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442

bubaunoreka [IOK

30 KomnuecTBo BemecTsa https://m.edsoo.ru/ffod
4142
bubaunoreka I[IOK
31 MounsipHbIii 00bEM Ta3oB. https://m.edsoo.ru/ff0d
542e
bubaunoreka I[IOK
32 PacueTrbl 10 XUMHUYECKUM YPaBHEHUSIM https://m.edsoo.ru/ff0d
55a0
bubaunoreka I[IOK
33 PacueTrbl 10 XUMHUUYECKUM YPaBHEHUSIM https://m.edsoo.ru/ff0d
5708
bubauoreka [IOK
34 Boma. OcHoBanus https://m.edsoo.ru/ffod
587a
PactBopsl. MaccoBas 1015 BeliecTBa B buomiorexa ITOK
35 ' https://m.edsoo.ru/ff0d
pacTtBope 5b40
[IpakTrueckas pabora Ne 6 0,5
. bu6mmoreka [IOK
«IIpuroroBieHue pacTBOPOB C 3aJaHHOM
36 . . B https://m.edsoo.ru/ff0d
MacCOBOH J10J1€i pacTBOPEHHOTO Seha
BEIIECTBAY —
O00011IeHNE U CHCTEMATU3alMs 3HAHUI 110
TeMe «BakHeline npeacTaBuTenn bubmorexa LOK
37 P https://m.edsoo.ru/ff0d
HEOPTaHMYECKUX BEIIECTB. 6342
KonnuecTBeHHBIE OTHOIIIEHUS B XUMHUY
Kontponbhas padora Ne2 o teme
«BaxHeumme npeacTaBUTENN bubmorexa LOK
38 https://m.edsoo.ru/ff0d
HEOPraHMYECKHUX BEIIECTB. 6342
KonnuecTBeHHBIE OTHOIIIEHUS B XUMHUY
bu6moreka [IOK
Oxcupl, MX KIIaCCH(PUKAIUSI U
39 . https://m.edsoo.ru/ffod
XAMHYECKHE CBOMCTBA
664e
OcHoBaHus, UX KIaccupuKanus u bubmiorexa LIOK
40 ’ _ https://m.edsoo.ru/ffod
XAMHYECKHE CBOMCTBA
67ca
Kucnotsl, ux xnaccuduxanus u bubmiorexa LIOK
41 ’ . https://m.edsoo.ru/ffod
XAMHYECKHE CBOMCTBA
fee2
Kucnotsl, ux knaccuduxanus u Eubrmorera LIOK
42 ’ . https://m.edsoo.ru/ffOd
XAMHYECKHE CBOMCTBA
fee2
Bbub6moreka [IOK
Conu, ux kmaccuukanus 1 XUuMHICCKHAE
43 https://m.edsoo.ru/00a

CBOICTBa

do474
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COJ'II/I, ux Knaccmbnxaum U XUMHYECCKUC

bubaunoreka I[IOK

44 N https://m.edsoo.ru/00a
CBOICTBa d9b7c
I'enetnueckas CBSA3b MEXKAY KJacCaMH bubmorera LHOK

45 . . - https://m.edsoo.ru/00a
HEOPraHUYECKUX COEe]] 49350
[Tpaktudeckas padora Ne 7 «Pemenne 0,5

46 IKCIIEPUMEHTATBHBIX 33739 [0 TEME «

OCHOBHBIE KJTaCChl HEOPTaHUIECKUX
COEIMHEHUIN»
O06o061IeHre U crucTeMaTH3aIus 3HaHUuH 110 bubmuoreka ITOK

47 TeMe « OCHOBHBIE KJIACCHI https://m.edsoo.ru/00a
HEOPraHUYECKUX COCTUHEHUN» d9ch2
Kontponbshas padora Ne3 o teme bubnuorexa [IOK

48 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edso00.ru/00a
coeqrHeHnn" d9ela

. bubauoreka [IOK
EcTtecTBeHHBIE CceMeliCcTBa XMMHYECKHIX
49 Andoreproc https://m.edsoo.ru/00a
B. AMpOTEepHOCTD
AIIEMEHTO p doffa
bubauoreka [IOK
OTtkprITHE TIEpHOANYEcKoro 3akoHa J1.1.
50 M P co PHOA a https://m.edsoo.ru/00a
BBIM
caet da52c
bu6moreka [IOK
51 OCHOBHBIE CBEICHHS O CTPOCHUHU aTOMOB https://m.eds00.ru/00a
da342
bu6moreka [IOK
52 CtpoeHue eKTPOHHBIX 000JI04eK aTOMOB https://m.edsoo.ru/00a
da6bc
bu6moreka [IOK

53 CtpoeHue eKTPOHHBIX 000J04eK aTOMOB https://m.edsoo.ru/00a

da6bc
bubaunoreka [IOK
[Teproanueckas cuCTeMa XUMHUIECKUX

54 JUL Meneneena https://m.edsoo.ru/00a
anemenToB [[.1. Menzaenee da52c
XapakTepucTUKa 3JIEMEHTA IO €ro bubmorexa HOK

55 P P . https://m.edsoo.ru/00a
TTOJIOKEHUIO B TICPUOINICCKON CHCTEME

da824
XapakTepucTUKa 3JIEMEHTA IO €ro bubmorexa HOK

56 Paicrep . https://m.edsoo.ru/00a

TTOJIOKEHUIO B TICPUOINICCKON CHCTEME
da824
3nauenue [lepuoanyeckoro 3akoHa U bubmoteka [JOK

o7 MIEPUOANYECKON CUCTEMBI XUMHUECKHUX https://m.edsoo.ru/00a

snementos JI.M1. Menpeneesa. dad6e
bu6moreka [IOK
58 HNonnas xumMuueckas CBsI3b https://m.eds00.ru/00a

dac34



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/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

bubaunoreka I[IOK

59 KoBasenTHast XUMHUUYECKasA CBSI3b https://m.edsoo.ru/00a
daab8
KoBasiedTHas HenonsapHas U IOJSIPHAS Enbmaorexa IIOK
60 p p 1 https://m.edsoo.ru/00a
XUMHAYECKAS CBA3b
daab8
bubaunoreka [IOK
61 Merajumnueckas CBsI3b 1 https://m.edsoo.ru/00a
daab9
bub6mmoreka [IOK
62 CreleHb OKUCIEHU 1 https://m.edsoo.ru/00a
dae28
bubaunoreka [IOK
63 CreneHpb OKACIICHUS 1 https://m.edso0.ru/00a
db076
OKUCIIUTENBHO — BOCCTAHOBUTEIIHHEIE Bubnrorexa LIOK
64 1 https://m.edso0.ru/00a
beaituh db076
bu6mmoreka [IOK
OKUCIIUTEIIBHO — BOCCTAHOBUTEIIBHBIE
65 1 https://m.edso0.ru/00a
beaituh db486
O000111eHE ¥ CUCTEMATU3alNA 3HAHUH 110
temaM «llepuonnyeckuit 3aKoH u
IIepuoandYecCKass CucCteMa XuMHNYCCKHUX BI/I6J'II/IOTCK3 HOK
66 P 1 https://m.edsoo.ru/00a
anemenToB /.. MenneneeBa. CtpoeHue db33c
aroMa. XuMHYeCKast CBA3b. OKUCIUTEILHO
— BOCCTaHOBUTENIBHBIE PEAKIIUN»
bu6moreka [IOK
K oora Ne 4 8
67 OHTPOJIbHAA paboTa A2 & 33 Kype 1 https://m.edsoo.ru/00a
KJjaccea d9ch?
O00011IeH1E U CUCTEMATU3alls 3HAHNI 3a Bubnrorexa HOK
68 2 1 https://m.edsoo.ru/ff0d
Kypc 8 Kkiacca 61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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

KoanuyecTBo yacoB

Konr Ipakr DJIEKTPOHHBIE
Ne poJibH | uyecku | UHpPoOBLIE
Tema ypoka
n/n ble e o0pa3oBare/ibHbIE
Bcero
pabdor | paboThl | Ppecypchl
bl
Krnaccudukaius XuMHYECKUX PEaAKIIHH, bubmuotexa [IOK
1 pEeaKIu COCIUHEHHUS, PA3JIOKEHUS. 1 https://m.edso0.ru/00ad
3amMeleHusa, ooMeHa bch0
bubaunoreka I[IOK
2 OKHCINTENEHO-BOCCTAHOBUTENbHBIE peakiuuu | 1 https://m.edsoo.ru/00ad
cade
bu6mmoreka [IOK
3 OKHCINTENEHO-BOCCTAHOBUTENbHBIE peakiuuu | 1 https://m.edsoo.ru/00ad
cade
bubauoreka [IOK
4 TerutoBbie 3(h(HEeKThI XUMHUYECKUX PEAKIIUN 1 https://m.edsoo.ru/00ad
be9a
CKOpOCTh XUMHUYECKUX PEAKIIUH.
[Tpaktrueckas padora Ne 1 «3yuenue bubmorexa [JOK
5 P pv - v . 1 https://m.edsoo.ru/00ad
BIIUSTHUS YCIIOBU MTPOBEICHUS XUMUYECKON be9a
peakuu Ha €€ CKOPOCTHY.
bu6moreka [IOK
O6parumeie peakiuu. [lonsitue o
6 p peakt 1 https://m.edso00.ru/00ad
XUMHYECKOM PaBHOBECHH.
c28c
7 Pemenue 3anau 1
CymHOCTh npouecca EeKTPOTUTHIECKOM bubmorexa HOK
8 i P P 1 https://m.edsoo.ru/00ad
JUCCOIIUAIUH. cd68
bu6moreka [IOK
9 Juccomuanus KUCI0T, OCHOBaHUM, CoJIek 1 https://m.edsoo.ru/00ad
cd68
bubaunoreka [IOK
10 Crnalbie ¥ CUITbHBIE DJIEKTPOJIUTHI 1 https://m.edso0o.ru/00ad
cd68
Peakiim HOHHOTO OOMEHA M YCIIOBHS HX bubmorexa LHOK
11 1 Y 1 https://m.edsoo.ru/00ad
MPOTEKAHUS da4s
bubaunoreka [IOK
12 I'unponus coneit 1 https://m.edso0.ru/00ad
dod4
XUMUYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB bubnuoreka [JOK
13 HEOPTraHUYECKUX COCTUHEHUN B CBETE 1 https://m.edsoo.ru/00ad
NPEICTABIEHUH 00 IEKTPOITUTHIECKOM dsd8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

Jucconranuu U OKHUCIIUTCIIBHO —
BOCCTAHOBUTCJIBHBIX PCAKIUAX

ITpaktuyeckas padora Ne 2 «Pemenune 0,5
IKCIEPUMEHTAIBHBIX 3339 [0 TEME « bubmorexa LHOK
14 . p A . . https://m.edsoo.ru/00ad
CBoiicTBa KUCIIOT, OCHOBaHHH, COJIeH Kak T
AIIEKTPOIIUTOBY -
bubaunoreka I[IOK
15 KonTponbnas pabora o remam 1 u 2 https://m.edsoo.ru/00ad
d8b2
bu6mmoreka [IOK
16 OO6m1ast xapaKTepUCTHKa HEMETAJIIIOB https://m.edsoo.ru/00ad
dfe2
bubauoreka [IOK
17 BonoponHbie coeTMHEHNs] HEMETAIIOB https://m.edsoo.ru/00ad
dfe2
bubauoreka [IOK
18 XapaKkTepucTHKa rajJoreHOB https://m.edsoo.ru/00ad
dfe2
bub6mmoreka [IOK
19 Xmop https://m.edsoo.ru/00ad
dfe2
bub6mmoreka [IOK
20 XJ10pOBOOPO/: MOJIyYEHUE U CBONCTBA. https://m.edsoo.ru/00ad
€104
bu6moreka [IOK
21 ConsHas kucinora v €€ cou https://m.edso0o.ru/00ad
el04
IIpakTnyeckas padora Ne 3 o Teme 0,5 bubmuotexa [IOK
22 «[Tomyuenne CONSTHON KUCTIOTHI, H3y4YeHHUE e https://m.edsoo.ru/00ad
CBOMCTB» €348
bu6mmoreka [IOK
23 XapakTepucTHKa KUCIOPOAA U CEpPbl https://m.edsoo.ru/00ad
e6da
bubaunoreka [IOK
24 CBoiicTBa ¥ MPUMEHEHHE CEPbI https://m.edsoo.ru/00ad
eb4a
bubaunoreka [IOK
25 CepoBomopo, CyTb(HIbI https://m.edsoo.ru/00ad
€802
bu6moreka [IOK
26 Oxcup cepsl (1V). Cepaucrast kuciora https://m.edso0o.ru/00ad
ea28
bub6moreka [IOK
27 Oxkcun cepst (V). CepHast kuciiora u €€ conu https://m.edsoo.ru/00ad
ec8a
OK
28 Oxkcun dhocdopa (V). DochopHas kucioTa, bubmmorexa I

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



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
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

eé conn

ec8a

XapakTtepucTtuka a3ora u pocdopa.

bu6moreka [IOK

29 - https://m.edso0.ru/00ad
dusnueckue U XUMHUYECKHE CBOWCTBA a30Ta. c0ab
bu6mmoreka [IOK
30 AmMMuak https://m.edsoo.ru/00ad
f004
31 [Ipaktuyeckas padora Ne 4 <<1'£0J1yquHe 0.5 E;ISSJT/I//I;T.:;(:IOESJ%% q
aMMHaKa ¥ W3Y4CHHUE €r0 CBOWCTB)»
180
bu6mmoreka [IOK
32 Conu amMoHHS https://m.edsoo.ru/00ad
180
bu6moreka [JOK
33 ABOTHas KUCJIOTa https://m.edsoo.ru/00ad
306
bu6moreka [JOK
34 Comnu a30THOM KUCTIOTHI https://m.edsoo.ru/00ad
518
bu6moreka [JOK
35 docdop. https://m.edsoo.ru/00ad
f68a
bu6moreka [IOK
36 Oxcup pocdopa (V). Dochopras kuciora https://m.edsoo.ru/00ad
f68a
XapakTepucTHUKa yriiepoaa U KpeMHUs bubmmorexa [IOK
37 Parcrep YPICPOA P ' https://m.edso00.ru/00ad
AusnmoTtponus yriepoaa
fc20
bu6moreka [IOK
38 XUMHUYECKHE CBOMCTBA yriiepoaa. AacopOorus https://m.edsoo.ru/00ad
fc20
bu6moreka [IOK
39 Oxcuap! yrnepoaa (1) — yrapusrii ras https://m.edsoo.ru/00ad
febe
bu6mmoreka [IOK
40 Oxcunp yrnepona(lV) — yrnekuciblii ra3 https://m.edsoo.ru/00ae
006¢
VYronbHas kucnota u e€ conu. KpyroBopor B bubmorexa HOK
41 + RPYToBop https://m.edsoo.ru/00ae
pupoe 006¢
[IpakTuyeckas padora Ne 4 o Teme 0,5
"[MTomyuenue oxcuaa yriepoaa (1V) u bubmorexa HOK
42 I . yriep https://m.edso0o.ru/00ae
W3yUYCHHE ero CBOMCTB. Pacrio3HaBanme 0276
KapOOHATOB»
bubaunoreka [IOK
43 Kpemnunii. Oxcng kpemuwust (1V). https://m.edsoo.ru/00ae

054e



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
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
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/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
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

Kpemuenas kucnora u e€ conu. Crexio.

bu6moreka [IOK

44 https://m.edsoo.ru/00ae
LemenT. 080a
bu6mmoreka [IOK
45 KonTponbhas pabota no teme «HemeTais https://m.edsoo.ru/00ae
0el8
bu6mmoreka [IOK
46 XapakTepucTUKa METAJIIOB https://m.edsoo.ru/00ae
103e
HaxoxaeHue B mpupojie U 001ue crocoObl bubmmorexa [IOK
47 pup https://m.edsoo.ru/00ae
MOJTy4eHUS 1036
XHUMHUYECKHE CBOMCTBA METAJLIOB. bubauoreka [IOK
48 DNEKTPOXUMUUYECKUH Psi/i HAMIPSHKEHU N https://m.edso0o.ru/00ae
METAJIJIOB 1156
bu6mmoreka [IOK
49 CmiaBbl. https://m.edso0o.ru/00ae
1156
bu6mmoreka [IOK
50 [1lemoyHbIC METAIIIBI https://m.edsoo.ru/00ae
14b2
bu6mmoreka [IOK
51 Marnuii. [llenouHo3eMenbHbIE METAJIHI. https://m.edso0.ru/00ae
15e8
. bu6mmoreka [IOK
BakHelime coeqMHEHUS KaTbIIKS.
52 - https://m.edsoo.ru/00ae
€CTKOCTb BOJIBI 1508
bu6moreka [IOK
53 AroMUHUI https://m.edsoo.ru/00ae
1c64
bu6moreka [IOK
54 Baxkueiiiine coequHEHNS aTIOMAHUS https://m.edsoo0.ru/00ae
1c64
bu6mmoreka [IOK
55 Keneso https://m.edso00.ru/00ae
1d86
bu6mmoreka [IOK
56 CoenuHeHus xenesa https://m.edsoo.ru/00ae
35e6
IIpakTtuyeckas padora Ne 6. Perenue 0,5 bubmuotexa [IOK
57 AKCIIEPUMEHTAJIBHBIX 3a71a4 110 TeME https://m.edso0o.ru/00ae
«MeTael 1 UX COSTUHCHHS 3de8
58 KonTponbHas pabota mo teme «MeTauib»
59 Opranunueckas xumus. [IpenenbHbie bubmuotexa [IOK

(HACBILIEHHBIE) YIIIEBOJOPO/IBI

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



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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/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/00ae3f50

350

HenpenenbHbie (HEeHACHIIIEHHBIE)

bubaunoreka [IOK

1 https://m.edsoo.ru/00ae
YTIIEBOJIOPOJIBI 4270
bubaunoreka I[IOK
Homnvepe: 1 https://myschool.edu.ru
IIpousBonacTBo yrieBogoponoB. CIIUpTEI 1 Bubmorexa LOK
P A yr ALOPOOB. p https://myschool.edu.ru
KapOoHOBBIE KHUCITOTHI 1 bubmmorexa LIOK
https://myschool.edu.ru
bubaunoreka [IOK
K 1
Crroxubie 5gupet. JKupet https://myschool.edu.ru
bu6mmoreka [IOK
YEIeBOTLI 1 https://myschool.edu.ru
bu6mmoreka [IOK
AMHHOKUCIIOTEL. benku 1 https://m.edsoo.ru/00ae
0d0a
HToroBasi KOHTpOJIBbHASE paboTa
O06o0maromuit ypok o Kypcy XuMuu 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME | 68



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
Xumus. 8 knacc: 6a30BbIi ypoBeHb: yueOHuk / O.C. I'abpuensn, U.T.
octpoyMoB, C.A. CnagkoB - 5-¢ u3f., nepepad. - M.: I[Ipocsemenue, 2023. -
175 c.

Xumus. 9 knacc: yue0. s obmeoopa3zoBarenbHbix opranuzaruii / ILE.
Pymzutuc, ®@.I. ®enpaman. - 9-¢ usm., crpeotur. - M.: [IpocBemenue, 2022. -
208 c.

METOIUYECKHUE MATEPUAJIBI JJISA YUYUTEJIS
Beenure

1. I'abpuensn O. C., Bockoboitnukosa H. I1., furykoBa A. B. Hacronbhas
KHHUTA yauTess. Xumus. 8 ki1.: Metogudeckoe mocooue. - M.: Jlpoda, 2021.
2. I'abpuensn O. C., Amykosa A. B. Terpaas s 1abopaTtopHbIX ONBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. 'abpuensna « Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meronuueckoe nocobue k yueOnuky O. C. ['abpuensina
«Xumusy. 8 kimacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.
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N PPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET

Beemurenannsiehttp://www.chemnet.ru I'azeta « XuMus» ¥ CAT I yIATES
«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 AJIXUMMUK: caiit JI.}O. Anmuk6epoBoii

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 OTKpsITHIi KOJUTEMK: XUMUS
http://www.chemistry.ru JluctaniimoHHasi oJMMIIHaAa M0 XUMHH:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA POEKT






