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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XuMuu Ha ypOBHE OCHOBHOTI'O OOIIEr0 00Opa3oBaHUs COCTaBJIEHAa HA OCHOBE
TpeOOBaHUIM K pe3yJbTaraM OCBOCHHsS OCHOBHOW 00pa3oBaTeNbHOW MPOTrpPaMMBI OCHOBHOTO
oOmero oOpa3zoBanus, npeactaBieHHbx B ®PI'OC OO0, a Takke Ha OCHOBE (enepanbHOMI
paboueii mporpaMMBbl BOCIIUTAHUS M C YUETOM KOHIICTILIMU TMPETOIaBaHusl yueOHOro mpeameTa
«XuMus» B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit @enepanuu.

[IporpaMMa mo xumuu Aa€T TPEACTABICHHE O LENsIX, OOmIel cTpareruu oOyudeHus,
BOCIIUTAHHUS M PA3BUTHA OOYyYarOIUXCS CPEACTBAMU Y4E€OHOIrO MpEAMETa, YCTaHABIIMBAET
o0si3aTeNbHOE TIPEIMETHOE COJIep:KaHue, MPEeAyCMaTpUBaET paclpeiesieHHe ero Mo KiaccaMm U
CTPYKTYpPHPOBAHHUE IO pa3jiejaM U TeMaM MPOrpaMMbl IO XUMHUHU, OIIPEIEISET KOJTNYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTHKU COJAEPKAHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD
U3yUYEHUSI XUMUHU C YIETOM MEXKMPEAMETHBIX U BHYTPUIPEAMETHBIX CBSA3EH, JJOTUKH y4eOHOTO
mporecca, BO3PACTHBIX OCOOCHHOCTEH OOYyYaroIIMXCs, OMpeesieT BO3MOXKHOCTH TMpPEAMETa
Ui peanu3alvu  TpeOOBaHMII K pe3yJabTaTaM OCBOCHHMSI OCHOBHOM 00pa3oBaTelbHOM
IpOrpamMMbl Ha YPOBHE OCHOBHOIO 001Iero 00pa3oBaHus, a TaKXke TpeOOBaHUM K pe3ylbTaTaM
oOydeHHs] XMMHUHM Ha YPOBHE IleJIeld M3y4YeHHUs MpeAMEeTa U OCHOBHBIX BHJOB Y4€OHO-
MO3HABATEIBHOM EATEIbHOCTH 00YYaIOIIEroCs 0 OCBOEHUIO YYEOHOTO COJEPIKAHMS.

3HaHWe XUMHH CIIY>)KHT OCHOBOH 1Sl (POPMUPOBAHUS MUPOBO33PEHUS 00YHAIOIIETOCs, €ro
NPEICTAaBIECHUA O MaTepualbHOM €IMHCTBE MHUpPA, BAXKHYIO pPOJIb HUIPAOT (HOPMHpPYEMbIE
XUMUEHN NPEICTaBICHUS O B3aUMOINPEBPALIEHUSAX S3HEPTUU U 00 HBOJIIOLIM U BEIECTB B IPUPO/IE,
0 MyTSAX peleHus o0albHbIX MPOOJEM YCTOMYHMBOTO Pa3BUTHS 4YEJIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€301aCHOCTH, MPOOIEM 3APABOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET peaan3alii BO3MOXKHOCTEH 711 cCaMOpa3BUTHS U (POPMUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001el U PYHKIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAHNE MBIIIJIEHUS! U TBOPYECKUX CHOCOOHOCTEN 00ydarouuxcs,
HAaBBIKOB HMX  CaMOCTOSTEIbHOM  y4eOHOM  JE€ATEIbHOCTH, OJKCHEPUMEHTANbHBIX U
UCCIIEZIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B TOBCEAHEBHOW JKU3HU, TaK W B
npo¢eCCUOHAIBLHOM IeSITETbHOCTH;

3HAKOMUT CO CHEeUU(PUKOW HAyYHOTO MBIIUICHHS], 3aKJIaJIbIBAET OCHOBBI LEIOCTHOIO
B3JIiJa HAa EAWHCTBO TIPUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTallOM B
(GbOpMHUPOBAHUY €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00Y4arOIIUXCS;

CIOCOOCTBYEeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO-HAYYHBIM
3HAHMSIM, K TPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOrMYecKoe oOpazoBaHueE
0o0y4Jaronuxcs.

JlanHble HampaBiieHHs B OOyYE€HUHM XMMHHM OO€CIEeUMBaIOTCS CIEeUU(DHUKON copepKaHus
y4eOHOro mpeaMera, KOTOPbIM SIBISETCA MEJarorMuyeckd aJanTHUPOBAaHHBIM OTPaKeHHEM
0a30BOI1 HAYKU XMMHUH HA OMPENEIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOILEro OOpa30BaHUS OPUEHTHPOBAH HAa OCBOEHUE
00yYaroIIMMHICS] CUCTEMBI TIEPBOHAYATBHBIX TOHSITUNA XUMUH, OCHOB HEOPTAaHUYECKONH XUMHUH U
HEKOTOPBIX OTACITBHBIX 3HAUNMBIX TIOHATUN OPTAaHMUYECKOW XUMHUH.

Crpykrypa coiepKaHus MporpaMMbl MO XUMUM C(HOpPMHUpPOBAHA HA OCHOBE CHCTEMHOIO
nojaxona k €€ mzydeHuro. CoaepikaHue CKIAAbIBAETCS M3 CUCTEMbl MOHATUH O XMMHUYECKOM
DIIEMEHTE W BEUIECTBE U CHUCTEMBI MOHATUH O XUMHUYecKol peakuuu. OO 3TU CUCTEMBI
CTPYKTYPHO OPTraHW30BaHbl MO MPHUHIIMITY MOCIEAOBATEILHOTO Pa3BUTHs 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEACTABICHUIN pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHMUS;

— Ilepuoguueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4CHHS O CTPOSHUH aTOMa U XUMUYECKOHN CBSI3H;

— IpeJICTABIECHUIN 00 ANEKTPOIUTHYECKON JUCCOLMALIMY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HAaHUA PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH TMOJYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS IMOCJIENOBATENbHO OT OJHOIO YPOBHS K Jpyromy,



BBIMONHSS (DYHKIIMH OOBSICHEHUS M MPOTHO3MPOBAHMSI CBOMCTB, CTPOCHMSI U BO3MOXKHOCTEH
PAKTUYECKOTO MPUMEHEHHUS U MOJIYYEHHS N3y4aeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl [0 XUMHH CIOCOOCTBYST (OPMHUPOBAHHMIO IPEACTABICHHS O
XUMHUYECKOM COCTABISIOIIEH HAyYHOW KApTUHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHPOJIBI,
LEHHOCTHOT'O OTHOILIEHHS K HAyYHOMY 3HAHUIO U METO/IaM IO3HAaHMs B Hayke. M3yduenne xumun
OPOUCXOAUT C TPHUBICUCHUEM 3HAHUW U3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 knaccb» 1 «Pu3nKa. 7 KIacc.

[Tpu u3ydeHnn XUMUM MPOUCXOAUT (POPMUPOBAHNE 3HAHUN OCHOB XUMHUUECKON HAyKH Kak
001acT COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3agada yueOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUH
CUCTEMbl XHUMUYECKUX 3HAHUM — BaXHEHIINUX (PaKTOB, MOHATUHN, 3aKOHOB M TEOPETUUYECCKUX
NOJIOKEHU, JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B
NpUOOUIEHUH K HAyYHbIM METOAAM MO3HAHUS IPH U3YYEHHH BEUIECTB U XMMHYECKUX PEaKIUi,
B (OPMHUPOBAaHMM U PA3BUTHM TO3HABATEIbHBIX YMEHMH M WX MPUMEHEHUH B Y4eOHO-
NO3HABATEIBHOM U YUEOHO-UCCIEI0BATENbCKON IEATEIBHOCTH, OCBOCHUH IIPABUIJI O€30MacHOTO
oOpailieHusi ¢ BeleCTBaMU B TOBCETHEBHOM JKU3HHU.

[Tpy u3yueHUM XUMHH Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSl Ba)KHOE 3HAUCHUE
IpUOOpPENH TaKUE 1ENIH, KaK:

— (popMUpOBaHKME MHTEIUIEKTYaIbHO PA3BUTON JUYHOCTU, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO PEIIEHUI, CIOCOOHOM aJanTUpOBaThCAd K
OBICTPO MEHSIOLIUMCS YCIIOBUSM >KU3HU;

— HamnpaBJIEHHOCTh OOy4Y€HHS Ha CHUCTEMaTHYECKOE MpHOOUIEHHE OO0yYaromuxcs K
CaMOCTOSITEJIbHOM ~ TMO3HABAaTEIbHOM  JIEATEIBHOCTH, HAy4YHbIM  METOJaM  IIO3HAHMS,
(hOpPMUPYIOIIMM MOTHBALIMIO U Pa3BUTUE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCJIOBUM, CIOCOOCTBYIOIIMX HNPHUOOPETEHHIO OOYYarOIMMHUCS OIbITa
Pa3HOOOpa3HOW JEATETbHOCTH, O3HAHUSA U CAMOIIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIHOUEBBIX
KOMITETEHIIMH ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE JIS PA3TUUHBIX BUIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0miel GyHKIIMOHAIBHOW U €CTECTBEHHO-HAyUYHOU TPAaMOTHOCTH, B TOM
YHUCJI€ YMEHUU OOBSACHATH M OLEHUBATH SIBJICHUSA OKPYXKAIOIIETO MHpA, UCHOJIb3YS 3HAHHS W
ONbBIT, MOJYYEHHbIE MPU H3YYEHUU XHUMHH, HPUMEHATH HMX NpPH pPEIIEHHMH TpolieM B
ITOBCETHEBHOM )KU3HU U TPYAOBOM ACATEIBbHOCTH;

— (opMupoBaHue y 00y4arouuxcsa T'yMaHUCTUYECKUX OTHOIICHHH, MOHUMAaHUs LIEHHOCTH
XUMUYECKUX 3HAHWM IJi1 BHIPAOOTKH 3KOJIOTMYECKH LEIECOO0pa3HOTo MOBENEHUS B OBITY U
TPYAOBOM NIESITETBHOCTH B LEISAX COXPAHEHUS] CBOETO 3/I0POBbSI U OKPYKAIOUIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHS OOLIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTU K
0CO3HAHHOMY BBIOOPY MPOGUIIS U HAMIPABICHHOCTH JaJIbHEHIIIEro 00y4YeHUSI.

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



COAEPXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHBbIC XUMHUYECKHE TOHATHSA

[Ipenmer xumuu. Ponp X¥MuM B KW3HM 4YelloBeKa. XMMHUS B CUCTEME HayK. lema u
BeniecTea. PU3NYECKUE CBOMCTBA BEIIECTB. ArperarHoe cocrossHue BemniectB. llonsTue o
METO/aX MO3HaHMs B XUMUH. UncThle BemecTBa U cMecu. CocoObl pa3ieieHust CMECEeH.

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

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XHUMHYECKHX 3JEMEHTOB. 3aKOH
NOCTOSHCTBA cocTaBa BenlecTB. OTHocuTenbHas aromHass Macca. OTHOcCUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBast 10151 XMMUYECKOTO IEMEHTA B COCIMHEHUH.

KonnuectBo BemectBa. Moinb. MoisipHas macca. B3anMoOCBSI3b KOIMYECTBA, MACCHI U
qyclia CTPYKTYPHBIX €IUHUI] BemlecTBa. PacuéTel mo GpopmynaM XUMUYECKUX COCAMHEHU.

du3nyecKkue U XUMUYECKHE SIBICHMS. XHUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BeHIeCTB. XHUMHUeckHe ypaBHeHHs. Kiaccupukanms XUMHUECKHX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUs, 3aMEIICHUSI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYNOM, MpaBUiaMu padOThl B JIaDOpaTOpUU U MpUEMAMHU
oOpaiiieHus ¢ 1abopaTOpHbIM O0OPY/IOBaHUEM, W3YUYEHUE W ONKCaHuE (PU3UYECKUX CBOMCTB
00pa3loB HEOPraHUYECKUX BEIIECTB, HaOMIONeHnEe (pU3ndYecKux (TUIaBIIEHHE BOCKA, TasHUE
JbJa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHAEHCAIUsl BOJbl) 1 XUMUYECKUX (TOpEeHUE
CBEYM, MPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KHUCIIOTOW) SIBICHUH,
HaAOJIIOZICHUE U ONHUCAHKE MPU3HAKOB MPOTEKAHUS XMMUYECKUX peakuuid (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTBHI C XJIOpHIOM Oapws, pasioxkenue ruppokcuaa meau (1)
IIpY HarpeBaHUM, B3aMMOJICUCTBHE kKene3a ¢ pacTBopoM coiu meau (1), nsyuenue cnoco6oB
pazaeneHusl CMeceil: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BHIAPUBAHUE, AUCTHILISALINA,
xpoMaTtorpadusi, MPOBEACHUE OYUCTKM [IOBAPEHHON CONM, HAONIOAEHUE M ONUCaHUE
pPE3yNIBTATOB NPOBEICHUS OIBITA, WUTKOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MACChl, CO3JaHUE
MojieJIei MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaskHelinmue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucinopoa — 371€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHue kuciaopoga B Npupone, (U3Myeckne M XUMHUYECKHE CBOWCTBA (peakiuu
ropenusi). Okxcunbl. [lpumenenue xkuciopona. CrocoObl TMOMy4YEeHUsT KUCIOpoIa B
JabopaTopuu U NpOMbIILIEHHOCTH. KpyroBopot kucnopoaa B npupoae. O30H — ajioTpoIHas
MoJU(UKaLUs KUCIOPOAA.

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

Bomopon — aneMeHT M mpoctoe BemecTtBo. HaxoxkzaeHue Bomopoaa B INPUPOJE,
(bu3nYecKre 1 XUMUYECKHE CBOMCTBA, MIPUMEHEHHE, CTIOCOOBI Moy4eHusl. KuciaoTel v comnu.

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

dusnueckne cBOWCTBAa BOIbl. Boma kak pactBopurens. PactBopbl. HaceieHHble u
HEHACBILLICHHBIE PAaCTBOPBI. PacTBOpMMOCTH BemecTB B BoAe. MaccoBasi J10Jsl BEIIECTBA B
pacTtBope. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHUsA. Poib pacTBOPOB B MPUPOJIIE U B KNU3HU
yenoBeka. KpyroBopot Boabl B mpupoje. 3arpsisHeHHe NpUPOAHbIX BoA. OXpaHa M OYMCTKA
IPUPOIHBIX BOJ.

Knaccuduxanus Heopranmyeckux coenuneHuid. Oxcunpbl. Knaccudukaius OKCHIOB:
coseoOpasyromiue  (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U  HecoJeoOpasyrolue.
Homenxiiarypa oxcugoB. dusznueckue M XUMHUYECKUE CBOWCTBA OKCcHAOB. llomyuenue
OKCHU/JIOB.

OcHoBanusi. Knaccudukanuss ocHOBaHMI: IIENOYM U HEPACTBOPUMBIE OCHOBAHUSL.
Homenkiiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA OCHOBaHUMU. llomyueHue
OCHOBAaHHI.

Kucnotsl. Knaccugpukanus kucnor. Homenknarypa kucinot. usnyeckre 1 XuMUYECKHe
cBoucTBa KMCIOT. Pan aktuBHocTH MetamuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkiarypa coneil. @uznueckue U XMuMHYECKHE cBoMcTBa conell. [lomyuenue
COJIEH.



['eHeTHYECKAs CBA3b MEXKAY KJIACCAMH HEOPTaHUYECKUX COECAMHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpENIETICHUE COIepP KaHUs KUCIOpoaa B BO3AyXe, MOIyUeHUE, COONpaHue,
pacro3HaBaHuE M M3YYEHHE CBOICTB KHCIOpOAa, HaOMIOAEHHE B3aUMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHSI BOSHUKHOBEHUS M MPEKpAILCHUs TOPeHUs (TI0XkKapa), 03HAKOMIICHHE C
oOpa3laMi OKCHJIOB M OINHMCAHHWE UX CBOICTB, IMOJNyuyeHUE, COOMpAHUE, PACMO3HABAHHUE U
U3ydeHHEe CBOMCTB Bopopoaa (ropeHue), B3amMonercTBhe Bojgopoma ¢ okcumom meau (1)
(BOBMOXKHO ~ HCMOJNB30BaHWE  BUJEOMATepUasoB), HaOmIOAeHHE O00paslloB  BEIIECCTB
KOJTMYECTBOM | MOJIb, WCCIIENOBaHWE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C Pa3TMYHON
pacTBOPUMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C  ONPEACIEHHOM MacCOBOM  JOJIEH
pPacTBOPEHHOIO BEUIECTBA, B3aMMOJIECHCTBUE BOABI C METaJUIaMU (HaTpueM W KaJbLHUEM)
(BO3MOYKHO HCIOJIb30BaHHE BHUIEOMATEPUATIOB), MCCIIEAOBAaHUE OOpa3llOB HEOPTaHHYECKUX
BEIIECTB Pa3jIMYHBIX KJIACCOB, HAOMIONEHUE M3MEHEHHUsI OKPAaCKHW MHIWKATOPOB B pacTBOpax
KUCJIOT W IIeJiouel, u3ydyeHue B3aumonencTBus okcuga meau (ll) ¢ pactBopoMm cepHoi
KHCJIOTBI, KUCJOT C METaulaMH, PEeakUuidl HEUTpaln3aluu, IOJIyYeHHUE HEPACTBOPHUMBIX
OCHOBaHMI, BBITECHEHHE OJHOTO MeETajula JAPYTMM W3 pPacTBOpa COJHM, pEUICHUE
HKCIIEPUMEHTAJIBHBIX 33J1a4 10 TeMe «BaxkHeillme Kiaccbl HEOPraHUYECKUX COETMHEHUID.

IHepuoauueckuit 3axoH u Ilepuoauyeckas cucrema xumMudeckux djiemenros /. U.
MenaeseeBa. Crpoenune aTOMOB. XumMuueckas CBSI3b. OxuciaureabHO-
BOCCTAHOBHUTE/IbHbIE PeaKIHUU

[lepBble MOMBITKA KIACCHPUKALMKA XUMUYECKHX O3JeMEHTOB. [loHsTHE O rpymnmax
CXOJIHBIX 3JIEMEHTOB (LIEJOYHbIE W UIEJIOYHO3EMENIbHBIE METaJUlbl, T'aJIOT€Hbl, WHEPTHHIE
rasbl). DJIEMEHTHI, KOTOpPbIE 00Pa3ylOT aM(POTEPHbIE OKCUJIbI U TUAPOKCHUIBI.

[Tepnonnueckuin 3akoH. llepuomnueckas cucrema Xxumuyeckux osnnemMeHTtoB J[. .
MenpeneeBa. KoporkonepuogHas u anuHHonepuoaHas (opmbsl Ilepuoanueckoit cucTeMbl
xumuueckux anemeHToB /. M. MenneneeBa. Ilepuonslr u rpynnbl. PHU3UYECKUN CMBICTT
NOPSJIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYMIIbI AIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX saep. HWszoromel. Onexktponsl. CrpoeHue
ANIEKTPOHHBIX O000JIOUEK aTOMOB NepBbIX 20 XuUMHUYECKHX »3JeMeHTOB Ilepuonnueckoi
cuctemsl [[. 1. MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTA TI0 €ro MOJOKEHHIO B
[Tepuonnueckoint cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUTMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IpyMniaM 1 NepuoaaM.

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

Xumuueckass  cBs3b.  KoBaneHTHas  (mojsipHass W HEMOJSIpPHAsl)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKHUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenb okuciieHusi. OKHCIMTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporneccsl
OKHUCJICHUS U BOCCTAHOBIECHMS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCcnepumenm:

U3y4yeHre oOpa3lioB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMOACHCTBUE THAPOKCUAA
IIMHKA C paCTBOPAMH KHUCJIOT U IIEJIOUEH, MPOBEAEHUE OIBITOB, MILTIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEBHBIX PEAKLUM (TOpEHUE, PEAKIUHN PA3I0KEHHS], COSAUHEHUS ).

Mescnpeomemmnnie ceasu

Peannszannst MeXNIpEAMETHBIX CBA3EH NIPU U3YUEHNUN XMMHH B 8 KJIaCCE OCYLIECTBIISIETCS
Yyepe3 HCIOJIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX MOHSATHUH, TaKk W TOHATUH,
SBJISIFOIIMXCS. CACTEMHBIMU JIJIs1 OTJIEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1Me ecTeCTBEeHHO-HAy4Hble TOHATHA: HAaydHbIM (AKT, TUMIOTE3a, TEOpHSs, 3aKOH,
aHaiu3, CHUHTE3, KJIacCU(pUKalus, NEPUOAUYHOCTb,  HAOMIOAEHHE,  HAKCIEPUMEHT,
MOJIETTUPOBAaHNE, U3MEPEHUE, MOJIETb, SIBJICHUE.

®duzrka: marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, JIEKTPUUYECKHUM 3apsiji, BEIIECTBO, TeJlO, 00bEM, arperatHoe
COCTOSIHME BEIIECTBA, Ta3, GU3NUECKUE BEIMUUHBI, €AUHUIBI U3MEPEHUS, KOCMOC, TUIAHETHI,
3BE371b1, ComHILE.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpalbl, TOPHBIE TMOPOJbI, IOJE3HbBIC
MCKOTaeMbl€, TOIINBO, BOJIHBIE PECYPCHI.



9 KJITIACC

BeiecTBo M XMMHUYeCKasi peakius

[lepunonnueckuin 3akoH. llepuomnueckas cucrema xumuuyeckux osnemeHtoB J[. H.
MenneneeBa. CrpoeHrne aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB XHUMHYECKHUX
DIIEMEHTOB IEPBBIX TPEX IMEPUOAOB, KaJWsA, KaJbLUHs U UX COCAWHEHUU B COOTBETCTBUM C
IIOJIOKEHUEM DJIEMEHTOB B [leproanyeckon cucreMe U CTPOCHUEM UX aTOMOB.

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

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

Knaccudukanus XuMHUeCKIX peakui Mo pa3IndHbIM MPU3HAKaM (IO YKCITY U COCTaBy
YUaCTBYIOIIMX B PEAKLMU BEHIECTB, MO TEIJIOBOMY J(PQEKTy, MO U3MEHEHHUIO CTEleHen
OKHUCJIEHUSI XUMUYECKHUX AJIEMEHTOB, 110 0OPAaTUMOCTH, MO YYaCTHIO Karajiu3aropa). JK30- U
SHIAOTEPMHUYECKHUE PEAKLINH, TEPMOXUMHUYECKUE YPABHEHNS.

[TonsiTue o ckopocTn xuMudeckon peakuuu. [lorsTre 06 oOpaTUMbBIX U HEOOPATUMBIX
XUMHAYECKHUX peakiusax. [loHATre O rOMOTreHHBIX M TeTEpPOreHHbIX peakumsax. [lonsTue o
karamnse. llonatne o xumMuueckoM paBHOBecHH. DAakTOpbl, BIUSAIONIME HA CKOPOCTh
XUMHAYECKOU PEAKIINN U TOJ0KEHNE XMMHIECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH, SJIEKTPOHHBIA OallaHC OKHCIUTEIBHO-
BOCCTaHOBUTENBHOU peakiuu. CoCTaBIeHNE YPaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOJIB30BAHUEM METOAA MIEKTPOHHOIO OajaHca.

Teopurs PNEKTPOIUTHYECKON TUCCOLMALMU. DNEKTPOJIUTBI U HEAIEKTPOIUTHI. KaTnoHEI,
aHMOHBI. MexaHu3M IUCCOLMALMM BEIIECTB C PAa3IUYHBIMU BUJAAMU XHMHYECKOM CBS3H.
Crenenp qucconuau. CUibHbIE U cIa0bI€ JIEKTPOJIUTHI.

Peakiiun noHHOTO OOMEeHa. YCIIOBUS MPOTEKAHUS PEAKIUH MOHHOTO OOMEHA, MOJIHbIE U
COKpAIlEHHbIE NOHHBIE YpaBHEHMs peakuuil. CBOWCTBA KUCIOT, OCHOBAaHUN U COJIEH B CBETE
NPEICTaBICHU 00 AIIEKTPOIMTHYECKOM Auccounanuu. KadecTBeHHblE peakuuu Ha HOHBI.
[ToHsiTHE O TUAPOINU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEJSMH KPHCTAJUIMYECKMX PEMIETOK HEOPTraHWYECKUX BEIIECTB —
METaJUIOB M HemeTauioB (Tpadura M anmasza), CIOXKHBIX BEUIECTB (XJOpUJa HaTpus),
MCCIIEJOBAaHNE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOM pEaKIMU OT BO3JIECUCTBUSA PA3IMYHBIX
(akTOpOB, HCCIEN0BAHUE HIEKTPOIIPOBOAHOCTH PACTBOPOB BELIECTB, IPOLECCA JUCCOLUALIUU
KHCJIOT, LIeJIoued U coled (BO3MOXKHO HCIIOJIb30BaHUE BHJIEO MAaTE€pHaJIOB), IPOBEACHHE
OMBITOB, WTIOCTPUPYIOLIMX MPU3HAKUA MPOTEKAHMS PEAKIMil HOHHOTO oOMeHa (0O0pa3oBaHUe
OCajJKa, BBIJEJIEHUE Tra3a, 0Opa30BaHHME BOJbI), OMNBITOB, HWLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX Peakluil (TopeHue, peakliui pa3ioKeHUs, COeIUHEHHUS ),
pacro3HaBaHWE HEOPTAHWYECKUX BEIIECTB C IMOMOLIBIO KAaYECTBEHHBIX PEAKLWN HA HOHBI,
pEILIEHNE SKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTanibl 1 UX coeMHEHHUS

OOmast xapakTepucTHKa TaloreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE
creneHu okucieHus. CtpoeHne u (U3MYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpUMEpE XJopa (B3aMMOIEHUCTBHE C METallaMU, HEMETaJlJIaMH,
menouamu). XyopoBogopod. ConsiHas KHUCIOTa, XUMHYECKHE CBOICTBA, MOIy4YEHHE,
IpuMeHeHue. JleicTBue Xjopa M XJIOPOBOAOPOAA Ha OpraHu3M 4YesjoBeka. BaxHeunmue
XJIOPUIBI U X HAXOKIECHUE B IPUPOJIE.

O6mast xapakrepucTtrka 37eMeHTOB VIA-rpynnbl. OcoOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHne u pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cephl. AJITIOTPOIIHBIE MOAU(UKAILIMN KUCIOPOAA U cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBoAopof, cTpoeHue, GU3HUEeCKue U XUMHUYecKue cBOMCTBAa. OKCHUABI Cephl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCHI0B. CepHast KUCIOTa, PU3NYECKUEe U XMMUYECKHUE CBOMCTBA
(oOmMe kak MpencTaBUTENs Kiacca KUCIOT M crnenuduyeckue). XUMHUUYECKUE PEeaKIUH,
JeXallue B OCHOBE MPOMBIIIEHHOTO croco0a MoMy4eHus cepHoil Kucnothl. [IpumeHeHue
cepHoil KucHOThl. CoOnM CEepHOM KHUCIOTHI, KAaYeCTBEHHAs peakiusi Ha Cylb(ar-uoH.
Haxoxxnenue cepel U €€ coeAMHEHUN B npupoie. XUMHUYECKOE 3arpsA3HEHUE OKPYKaroLen



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

OOmast xapaktepucTuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHH OKHCIEHUS. A30T, pacmpocTpaHeHHE B HpuUpoae, (U3NYECKHUe U
XUMHUYeckre cBoiicTBa. KpyroBopor aszora B mpupoge. AMMHAK, €r0 (QU3NYECKUE H
XUMHUYECKHE CBOWCTBA, MONy4YeHHe U mpuMmeHeHue. Cond aMMOHMS, UX (U3NYECKUE U
XUMUYECKHE CBOWCTBA, NMpUMeHeHue. KauecTBeHHas peakuus Ha MOHbI aMMOHMS. A30THas
KHCTIOTa, €€ ModydeHue, PU3nYecKue U XMMHUUYECKHE CBOMCTBa (00IIMe Kak MpeiCTaBUTENs
KJlacca KUCIOT U crienududeckue). VMcnonp30BaHue HUTPATOB U COJEH aMMOHHS B KaueCTBE
MUHEpaIbHBIX yAOOpeHUH. XMMHUYECKOE 3arpsi3HEHHE OKPYKAKOUIEH Cpelbl COEIMHEHHUSIMU
azora (KUCJIOTHBIE JOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BoJoéMoOB). Docdop,
ayuorporiaeie Momudukaruu  pocdopa, Quznueckne W XUMHUUYECKHEe CcBoMcTBA. OKCH
dochopa (V) u docdhopHas kuciora, GU3NIECKHEC U XUMHUYCCKHUE CBOWCTBA, MONYYCHHE.
Hcnonp3zoBanue GpocdaroB B KauecTBE MUHEPATIbHBIX YIOOPEHHIA.

OOmass xapakrepuctuka 371eMeHTOB |VA-rpynnel. OcoOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEePHBIC CTCIICHH OKHCICHHUS. YIIIEPOX, AIUIOTPONHBIC MOAM(HUKALINH, PACIPOCTPAHCHHE
B NPHPOAC, (PU3MYCCKHEC U XMMHYCCKHE CBOMCTBA. Ancopbuus. Kpyrosopor yriepoma B
npupoae. OKcuapl yrinepoaa, ux Gu3nueckrue U XMMHUYECKHE CBOWCTBA, JCHCTBHE Ha KUBBIC
OpraHu3Mbl, MMOTYYEHUE U MPUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBbI, CBA3AHHBIE C OKCHJIOM
yrrepoza (1V), rumoresa 1o0anbHOTO MOTEIVICHHS KIMMaTa, TapHUKOBBIN 3(Q(dEKT. YrobHas
KHCJIOTa U €€ COJM, UX (PU3NYEeCKHEe U XUMUYECKHE CBOMCTBA, MOITYYEHUE U NMPUMEHEHHE.
KauecTBeHHas peakuusi Ha KapOOHaT-nOHBL. Mcronb3oBaHue Kap6OHaTOB B OBITY, MEUIIMHE,
IPOMBIIIIEHHOCTH U CEJIbCKOM XO3MCTBE.

[lepBoHayaabHbIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COECAUHEHUSIX YyIIepoaa
(MeTaH, 3TaH, ITWIEH, AUETUJIEH, 3TaHOJ, IIMLIEPHH, YKCycHas kucinora). [Ipuponnbie
VUCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MPHUPOIHBIA Ta3, He(PTh), MPOIYKTH UX NEPEepadOTKH
(OeH3uH), UX poJib B OBITY U MNPOMBIIUICHHOCTH. [IOHSTHE O OMOJOTrMYECKH BaXKHBIX
BELIECTBAX: KHUpax, Oelkax, yrieBoJax — M UX pOJIM B KM3HU 4YelloBeKa. MarepuaibHoe
€IMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero (usnueckue M XUMUYECKHE CBOMCTBA, IOJY4YEHHUE U HPHUMEHEHHE.
Coenunenust kpemHusi B mpupoge. OOmme mnpencrabienus o0 okcuae kpemuus (V) u
KpeMHueBOW kucinore. CHIUKaThl, WX HCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BaxkHeiilime CTpoUTENbHbIE MaTepUaibl: KEPAMHUKA, CTEKIJIO, LIEMEHT, OETOH, >KEJIe300€TOH.
[Tpobnembl 6€30MaCHOTO HKCIMONB30BAHUS CTPOUTEIBHBIX MAaTEpPHUAIOB B IMOBCEAHEBHOMN
AKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI, IPOBEICHUE
KaueCTBEHHBIX PEAKIUN HA XJIOPU-UOHBI U HAOIIOAEHUE MTPU3HAKOB UX MPOTEKAHUS, ONBITHI,
oTpaxkaromue pU3NYeCcKue U XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX COEIMHEHHUH (BO3MOXKHO
UCITOJIb30BAHUE BUAEOMATEPHANIOB), O3HAKOMJIEHHUE C 00pa3laMu XJOPUIOB (TAJIOT€HHUIOB),
O3HAaKOMJICHHE C oOpa3lamMu cepbl U €€ COCIMHEHUSIMH (BO3MOXKHO HCIIOIb30BAHUE
BUJICOMATEpUasIoB), HaONIOICHHEe Tpoliecca OOyIIMBaHUsI caxapa TMoj JACHCTBHEM
KOHLICHTPUPOBAHHOM CEpPHOM KHCIOTHI, HU3YYEHUE XUMHUYECKHX CBOMCTB pa30aBIE€HHON
CEepHOM KHUCJIOThI, MPOBEJACHUE KAaYeCTBEHHOM peakuud Ha cyab(ar-uoH U HaOIoaeHue
pU3HaKa €€ MPOTEKAHMsI, O3HAKOMJIEHHE ¢ (DU3MYECKUMH CBOWMCTBaMHM a30Ta, ¢pochopa u ux
COCIMHEHHM (BO3MOXKHO MCIIOJb30BaHUE BUJEOMATEPUAIOB), oOOpa3llaMH a30THBIX U
dbochopHbIXx ynoOpeHui, MoNydeHUe, COoOMpaHue, paclo3HABaHUE W H3YYEHUE CBOWCTB
aMMUaKa, MPOBEICHNE KAaYECTBEHHBIX PEAKIMH HA MOH aMMOHHUS U QocdaT-uoH U U3yyeHUe
IIPU3HAKOB MX MPOTEKAHUSA, B3aUMOJICUCTBUE KOHLEHTPUPOBAHHOW Aa30THOW KHUCIIOTHI C
MeZbI0 (BOBMOKHO MCTIONB30BAaHUE BHIEOMATEPUAJIOB), U3yUYEHUE MOJIENIEH KPUCTAITMYECKUX
pemérok anmasza, rpadura, ¢yiepeHa, O3HAKOMJIEHHE C MPOIECCOM  aJcopOIuu
PAcTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOWCTBOM MPOTHBOrasa, MOJydeHHUE,
coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB YIVIEKUCIOTO Tra3a, MpOBEIAEHUE
KaueCTBEHHBIX peaKIuid Ha KapOOHAaT W CHJIMKAT-MOHBI M M3YyYEHHE NPHU3HAKOB HUX
NPOTEKAHMS, O3HAKOMJIEHWE C NPOAYKIMEH CHUJIMKATHON MPOMBIIUIEHHOCTH, pEUIeHUe
HKCIIEPUMEHTAIBHBIX 3aJ1a4 10 Teme «BakHeillne HeMeTallJIbl U UX COSTUHEHUS.

MeTtaJjlibl M MX COEIMHEHUSA



OO1mast XapakTepUCTHKAa XUMHUYECKHX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHUU HUX
nonoxenuss B Ilepuogmyeckon cucreme xmmuueckux sneMeHtoB JI. M. MenneneeBa u
ctpoerust aromMoB. CrpoeHue MeTauioB. MerajmMueckas CBS3b M MeTajuIMYecKas
KPUCTAJUIMYECKasl PEIIETKA. DIEKTPOXUMUUYECKHUM Psii HANPSHKEHUH MeTaIoB. DU3nyecKue
U XUMHUYECKHE CBOWCTBa MeTauioB. OOmme crnocoObl moiydeHuss meTamuioB. [lorstue o
KOPPO3UU METAJJIOB, OCHOBHBIE CHOCOOBI 3alUTHl UX OT Koppo3uu. CruiaBel (CTallb, YyTYH,
TIOpPATIOMUHUN, OpOH3a) U UX MIPUMEHEHUE B OBITY U MPOMBIIUIEHHOCTH.

[lleounple MeTaAIIBL: MTONOXKEHUE B [leproandeckon cUCTEME XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpO€HHE HX aroMOB, HaxoxkaeHue B npupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA (Ha mpumepe Harpus M Kaius). OKCUAbl U TUAPOKCUIBI HATpUS U
Kkayus. [[pumenenne menouHbIX METAIIOB U UX COCTNHEHUM.

[[lesoyHO3€MENBHBIE METAJUIBI MAarHuid M KaJbLUK: MoJokeHue B llepmommueckon
cucreMe xuMudeckux aemeHtoB J[. . MenaeneeBa, cTpoeHHME MX aTOMOB, HAaXOXICHHE B
npuponae. PU3NYECKUe U XUMUYECKUE CBOMCTBA MAarHus U Kajblus. BaxkHenmme coeIMHEHNS
KaJbUus (OKCUA, TUAPOKCU, COIH). JKECTKOCTH BOJIBI M CLIOCOOBI €€ YCTPAHEHMUS.

AmomMuHuii: nonoxenue B Ilepuoguueckoil cucreme XuMuyeckux asnemeHTtoB [l U.
MenneneeBa, CTpOEHHE aToMa, HaxXOKAECHUE B Mpupone. PuU3NUECKHEe U XUMHUYECKHUE
CBOICTBa amfOMUHUSA. AM(OTEepHBIE CBONWCTBA OKCHIA M TUAPOKCH 1A ATFOMUHUS.

Kenezo: momoxxenue B Ilepuogmueckort cucrtemMe XuMu4eckux siemeHToB [l H.
MenpgeneeBa, CTpoeHME aroMa, HaxOXJIeHHWe B Ipupone. Dusznueckne M XUMHYECKHE
cBorcTBa »xene3a. Okcunbl, Tuapokcunbl U comu xenesza (ll) m xeneza (lll), ux cocras,
CBOWCTBA U MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHWE ¢ oOpa3llaMM METAJUIOB U CIUIABOB, MX (DU3MYECKUMH CBOWCTBAMH,
U3YYEHHE PEe3yJbTaTOB KOPPO3UU METAIOB (BO3MOYKHO HCIOJIB30BAHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICUCTBUSA OKCHJA KajdblUsl U HaTpusi C BOAOM (BO3MOXHO
UCIIOJIb30BAHUE BUJEOMATEPHUANIOB), HCCIEAOBAHME CBOMCTB >KECTKOW BOABI, IMpolecca
TOpEHUsl Kejie3a B KHUCIOPOAE (BO3MOXHO HCIIONb30BAaHUE BUIEOMATEPUAJIOB), MPU3HAKOB
IIPOTEKAHMS KAYECTBEHHBIX PEAKIIMI Ha MOHBI: MarHus, KaJbLMs, aJIOMUHUS, IMHKA, Kelle3a
(I u xenesza (I11), menu (I1), HaGarOMEHNE W OMKMCAaHKWE MPOIECCOB OKPAIIMBAHMS TUIAMECHU
MOHAMHU HATpHsl, Kalud U KaublUsd (BO3MOXKHO HCIOJb30BaHUE BHUIAEOMATEPHUAIIOB),
uccienoBaHue aMm(pOTEpHBIX CBOMCTB T'MAPOKCHIA AIFOMUHUS U THIPOKCUIA IIUHKA, pEelICHUE
AKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHelIne MeTaulbl U UX COEAMHEHUSD).

XHMHUA ¥ OKPY/KAIOLIAsA cpeaa

BemecTBa u Marepuaisl B IOBCEAHEBHOM KU3HU YeJIOBEKa. be3onacHoe HCnoib30BaHUE
BELIECTB M XMMHUYECKHX peakuuii B ObITy. [lepBasg momolub Npu XUMHUYECKHUX OXKOTax H
OTPABJICHUSAX.

XUMHUECKOE  3arpsA3HEHUE  OKpyXaroulell  cpeapl  (MpeAesbHas — JOMycTUMas
KOHIIeHTpauus Bemiects, nanee — [1JIK). Poias xuMuu B peliieHu# 3KOJI0THYECKUX MTPoOIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3LoB MaTepruaoB (CTEKIO, CIJIaBbl METAILIOB, IOJTUMEPHBIE MaTEPHUAIIbI).

Mescnpeomemmnnie ceasu

Peannszannst MeXpeaMETHBIX CBA3EN IPU U3YUEHUN XMMHH B 9 KJ1acce OCYyIIECTBISETCS
Yyepe3 HCIOJIIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX NOHSATUH, TaK W TOHATUH,
SBJISIFOILMXCS. CACTEMHBIMU JIJIs1 OTJEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAy4Hble TOHATHSA: HAay4HbId (DAKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaiau3, CHUHTE3, KjJacCU(pUKalMs, NEePUOAUYHOCTb,  HAOMIOACHHE,  AKCIIEPUMEHT,
MOJIETTUPOBaHUE, H3MEpPEHUE, MOJIEeNb, SBJIECHUE, MAPHUKOBBIM AP EKT, TEXHOIOrus,
MaTepHuaJbl.

®duzuka: wmarepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJEKYJIa, OJJIEKTPUUECKUN 3apsii, MPOBOAHUKU, MOJYNPOBOJHUKH,
JURJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ias,
pacTBOp, PACTBOPUMOCTb, KPHUCTANIMYECKAs] PEHIETKa, CIJIaBbl, (PU3NYECKHE BEITUYUHBL,
€IVHULBI U3MEPEHHS], KOCMUYECKOE MMPOCTPAHCTBO, IUTAHETHI, 3BE3bI, COoNHIIE.

buonorusi: gorocunTes, apixanue, 6mocdepa, 3KOCUCTEMA, MUHEpPAJIbHbIE YI0OpeHHUs,
MHUKPODJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE TMOPOJbI, IOJE3HbBIC
UCKOTIaeMbIe, TOTUIMBO, BOJHBIE peCypCHlI.



INJIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHMUSA ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOT'O OBHIEI'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIBTATbI

JIM4HOCTHBIE pPE3ylbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIETOo 00pa3oBaHUS
JOCTUTAIOTCS. B XOJA€ OOy4YeHHMs] XUMHUU B €IWHCTBE Y4YeOHOH M BOCHIUTATEIHHOM
JIESITEIBHOCTH B COOTBETCTBHM C TPAJWIIMOHHBIMU POCCHUUCKHUMH COLIMOKYIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMHU, MPUHSATHIMU B OOIECTBE MpPaBHJIAMU M HOpMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUS M COIHAIU3ALNN
0o0y4Jaromuxcs.

JIMYHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYaOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTALIMI U PACIIMPEHUE OTBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) maTpMOTHYECKOT0 BOCTIMTAHUSI:

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYIbTYPHOMY, HCTOPUUYECKOMY H
HAy4YHOMY HACIEJAMI0, TOHUMAaHUs 3HAUCHUS XUMHUYECKOHW HayKH B >KU3HH COBPEMEHHOTO
o011ecTBa, ClIoCOOHOCTH BIAJETh 10CTOBEPHON MH(POpPMALIUEH O EPEIOBhIX JOCTHKEHHUIX U
OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rPasKAAHCKOTO0 BOCIIUTAHUS:

NPEICTABICHUS O COIMAIBHBIX HOpPMax M MpPaBHJIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, Y4YEeOHO-
UCCIIEZIOBATENIBCKOM, TBOPYECKOM M APYTHX BHAAX JIEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HO COBMECTHOM NEATEIbHOCTH MPU BBINOJHEHUWU YYEOHBIX, MMO3HABATEJIbHBIX
3a]a4, BBIOJIHEHUH XUMHUYECKUX OKCIIEPHUMEHTOB, CO3JaHUHM YYEOHBIX TPOEKTOB,
CTpEMJICHUSI K B3aUMOMOHMMAHUIO M B3aUMOIIOMOIIM B TMpoIecce ATON ydeOHOI
NEeSATEIbHOCTH, TOTOBHOCTA OLIEHHUBATHh CBOE TOBEIECHUE M IMOCTYNKU CBOUX TOBApHUILEH C
MO3UIIMHM HPABCTBEHHBIX U MTPABOBBIX HOPM C YIETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB,;

3) HEHHOCTH HAYYHOTO MO3HAHUSL

MHUPOBO33PEHUYECKHE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOM peakuuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM M COCTABIISAIOIIME OCHOBY IJIsi
NMOHMMAaHWsl CYIIHOCTH HAyYHOM KApTHUHBI MHpA, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJbI, B3aWMOCBS3AX YEJIOBEKA C MPUPOJHON Cpemoil, o
POJM XMMUU B TIO3HAHUU dTHX 3aKOHOMEPHOCTEH;

No3HaBaTeIbHbIE MOTHBBI, HAPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHWN 1O XHWMHUH,
HEOOXOIUMBIE Il OOBSCHEHMsS] HaONIOJAeMbIX NPOLECCOB M SABJICHUM, MO3HABATEIIbHOM,
UHGOPMAITMOHHON M YHUTaTENbCKOM KyJIBTYyphl, B TOM YHCIIE HAaBBIKOB CAaMOCTOSTEIHHOU
paboThl ¢ yuyeOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypoOl, MOCTYMHBIMH TEXHHYECKUMHU
cpeacTBamMu MH(PpOPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K 0OYYEHUIO W MO3HAHUIO, JT0003HATEIIBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K
caM0o00Opa30BaHUI0, MPOEKTHOM M HCCIEA0BATEIbCKON JEATENBHOCTH, K OCO3HAaHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS 00yUYeHUS B TalbHEHIIIEM;

4g,(bOle/lpOBaHI/ISI KYJIBTYPbI 310POBbSI:

OCO3HAaHUE LEHHOCTU YW3HHM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBBIO,
YCTAHOBKM Ha 370pPOBBIM 00pa3 >KW3HU, OCO3HAHUE TOCIEICTBUM W HENPUITHE BPETHBIX
NpUBBIUEK (YyHOTpPEOJSICHUS aJKOroJisi, HAPKOTHUKOB, KypeHUs), HEOOXOAUMOCTH COOMIOACHUS
npaBui 0€30MacHOCTU MpU OOpalIeHUH ¢ XMMHYECKMMHU BEUIECTBAMU B OBITY U peasibHON
KU3HU;

5) TpynoBOro BOCIIMTAHMS

MHTEPEC K MPAKTHUYECKOMY M3yUYEeHHIO Tpo(eccuil u Tpyna pa3inyHOTo pojia, YBaXKEHUE
K TPyAy M pe3ylbTaTaM TpPYAOBOH [EATeNbHOCTH, B TOM YHUCII€ Ha OCHOBE NPHUMEHEHUS
OPEIMETHBIX 3HAHUM 1O XHMHH, OCO3HAHHBIA BHIOOp WHIMBUAYAIBHOH TpPAaCKTOPUU
IpOAOKEHHsT 00pa30BaHUs C YY4ETOM JIMYHOCTHBIX MHTEPECOB M CIOCOOHOCTU K XUMHUH,
OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCNEMHON MPoPecCuOHaNbHON IEATEIbHOCTH
U Pa3BUTHS HEOOXOMUMBIX YMEHHH, TOTOBHOCTH aJalTUPOBATHCA B TPO(HECcCHOHAIBHOM

cpene;



6) IKOJIOrHYeCKOro0 BOCIIMTAHHUS:

HKOJIOTHYECKH LEJeCO00pa3HOe OTHOILIEHHE K MPHPOJAE KaK HMCTOYHUKY >XKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAaHNUE [IEHHOCTHU 3I0pOBOTO M 0€30MacHOro oopasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UUYECKOMY H TCUXUYECKOMY
37I0POBBIO, OCO3HAHUE IIEHHOCTU COOMIONEHUS MpaBUil 6€30MaCHOTO MOBEIEHUs IpU paboTe ¢
BELIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOKAIOIIHNX 3OPOBBIO U KU3HU JIFOIEH;

CHOCOOHOCTH NPHUMEHATH 3HAHHUS, MOJy4aeMble MPU U3YYEHUH XUMUHU, IS PEIICHUS
3a1a4, CBS3aHHBIX C OKpPYXKAOWIEW MPUPOTHOM CPENOW, JUIA IIOBBIIIEHUS YpPOBHSA
IKOJIOTHYECKON KYIBTYphl, OCO3HAHHUS TI00ANTBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U
NyTe HUX PELIEHUs MOCPEICTBOM METOAOB XMMHHU, HKOJIOTMYECKOTO MBIIUICHHS, YMEHUS
PYKOBOJICTBOBaThCSI UM B [TO3HABATEIbHON, KOMMYHUKAaTUBHON U COLMAIIbLHON MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATBI

B cocraBe meranpenMeTHBIX PE3ylTbTaTOB BBIACISIOT 3HAUMMBbIE A1 (POPMHUPOBAHUS
MUPOBO33peHUs O0LICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHIIMII, TUIIOTE3a, (PaKT, CUCTEMA,
IPOLIECC, DKCHEPUMEHT W JIPYroe.), KOTOPBIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX
y4eOHBIX MpeaMeTax M MO3BOJSIIOT HAa OCHOBE 3HAHMNM M3 ATHX MPEeIMeTOB (OPMHUPOBATH
IpeCTaBICHUE O LEIOCTHOM HayYHOUM KapTHHE MHUpPA, U YHUBEpCAJIbHbIC YUeOHBIE NEHCTBUS
(mo3HaBaTelIbHbIE,  KOMMYHUKAaTUBHBIE,  PErYISATHBHBIE),  KOTOpble  OOECIEYMBAIOT
(bopMHpOBaHME TOTOBHOCTU K CaMOCTOSITEIIbBHOMY IUIAHUPOBAHMIO M OCYILIECTBICHHIO
y4eOHOH eI TEIbHOCTH.

Ilo3naBare/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble Toruyeckne qeMcTBUA:

YMEHUS HCIOJb30BaTh NPHEMBI JIOTMYECKOTO MBINUICHHS IMPU OCBOEHUM 3HAHUM:
pacKpbIBaThb CMBICI XHMHYECKUX TMOHATUH (BBLACNATH UX XapaKTepHblE MPHU3HAKH,
yCTaHaBIMBaThb B3aUMOCBA3b C JIDYTUMU TOHATHSIMH), MCIOJIb30BaTh IMOHATUA JJIA
OOBSICHEHUS OTAENbHBIX (PAKTOB W SBJICHUW, BBHIOMPATh OCHOBAaHUA WM KPUTEPUH IS
KJIacCU(PUKAMU XUMHYECKUX BEIIECTB U XUMUYECKHX PEaKUUi, YCTaHABIMBATH TPUUUHHO-
CJIEICTBEHHbIE CBA3U MEXAY OOBEKTaMH HM3YyYEHHs, CTPOUThH JIOTUYECKHUE PaACCYKICHUS
(MHIYKTUBHBIE, 1ETyKTUBHBIE, IO aHAJIOTUH), 1€JIaTh BBIBOJBI U 3AKIIOUYEHHUS;

yYMEHHUE MPUMEHSATH B IPOLIECCE MMO3HAHUS MOHATHS (TPEIMETHBIE U METAPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOIb3yEMbI€ B XMMHH, MPEOOPA30BBIBATH IIMPOKO
OpUMEHSIEMbIE B XHMHH MOJIEJIbHBIE TPEICTABICHUS — XHUMHYECKUWA 3HAK (CHUMBOII
DJIEMCHTA), XMMHYeCKas (opMyna W ypaBHCHHE XUMHYCCKOW PEakUMU — MHPH PELICHNH
y4eOHO-TIO3HABATENbHBIX 33/7a4, C YYETOM 3THUX MOENbHBIX MPEACTABICHUI BBISBIATH U
XapaKTepU30BaATh CYUIECTBEHHbIE MPU3HAKU HU3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMM, BBISIBISTH OOLIME 3aKOHOMEPHOCTH, IPUUMHHO-CIIECTBEHHBIE CBS3H
Y IPOTUBOPEYUS B U3yHUaeMbIX IIpoLieccax U SBJICHUSX.

ba3oBble ucciienoBarebckme 1eiiCTBUSL:

YMEHHUE UCIOJIb30BATh MMOCTABJIECHHBIE BONPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUs, a
TaK)K€ B Ka4eCTBE OCHOBBI i1 (POPMHUPOBAHUS THUIOTE3bl MO TMPOBEPKE MPABWIBHOCTU
BBICKa3bIBAEMBIX CY)KJICHHIA;

NpUOOpPETEHNE ONBITA MO TMJIAHUPOBAHUIO, OPraHU3ALMHA U MPOBEACHUIO YYEHUUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOIOAaTh 3a XOJOM MPOLECCa, CAMOCTOSTEIbHO IPOrHO3UPOBAThH
ero pes3ynbrar, (GOpMyaupoBaTh OOOOLIEHUS W BBIBOABI IO pe3yJbTaramM IPOBEAEHHOTO
OTIBITA, UCCJICIOBAHMS, COCTABIIATH OTYET O MPOJEIaHHON padoTe.

Pab6ora ¢ undgopmanuei:

yMEHUE BBIOMpaTh, AHAJIU3UPOBATh W HMHTEPIPETUPOBATH MH(GOPMALMIO Pa3IAYHBIX
BUJIOB U (POPM MPEACTABICHHS, MOTy4aeMyl0 U3 pa3HbIX HUCTOUYHUKOB (HAYYHO-TIOMYJIApHAs
JUTEpaTypa XUMHUYECKOTO COJEpKaHMs, CHpaBOYHbIE MocoOus, pecypcbl HMHTepHeTa),
KPUTUYECKH OLIEHMBATh TPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

yMEHHUE MPUMEHSTH Pa3IMYHbIe METObI U 3alPOChl IPU MOUCKE U 0TOOpe UHPOpMAITUU
U COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAUMBIX JJisi BBIMOJHEHUS! YUYEOHBIX M MMO3HABATEIbHBIX
3a7a4  ONPEACNIEHHOr0 TuMa, NpUOOpEeTeHHWEe OmbiTa B OOJACTH  MCHOJIb30BaHUS
MH(OPMALIMOHHO-KOMMYHUKATUBHBIX ~ TE€XHOJOTUH, OBJIAJCHUE KYJIbTYpOW aKTUBHOIO
UCIIOJIb30BAHUS PA3JIUYHBIX MMOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBHIOMPATH ONTUMAJIBHYIO



dopmy mpencraBieHuss UHGOPMALMK M WUTIOCTPUPOBATh pelIaeMble 3a7a4l HECIOKHBIMU
cXeMaMu, [uarpaMmMamu, IpyrumMu (popmamu rpaduk U uX KOMOWHAIUSIMU;
YMEHHE HCIIONb30BaTh M aHAJIU3HUPOBATh B MpoLEcce yueOHOW M HCCIIEeN0BATEIbCKOM
JESTENIbHOCTH HMH(MOPMALIMIO O BIHUSHUMA MPOMBIIUIEHHOCTH, CEIBCKOTO XO3iHCTBA H
TPAHCIOPTa HA COCTOSIHUE OKPYXKAIOLIEH MPUPOAHON CPEIBI.
KoMMyHHKAaTHBHBIC YHHBepcaJibHbIe Y4eOHbIe 1elCTBHSA:
YMEHHUS 3aJaBaTh BOMPOCHl (B XOA€ Juanora v (WIM) AUCKYCCHUU) MO CYIIECTBY
oOcyxaaeMoi Tembl, (HOPMYIUPOBATh CBOU MPEIIOKEHUS OTHOCUTENBHO BBIMOIHEHUS
MPEJIOKEHHOM 3a/1a4U;
YMEHUS MPEACTABIATh IOIYYEHHBIE pPE3YyJIbTaThl MO3HABATEIBHOW JAESITEIBHOCTH B
YCTHBIX M MHCbMEHHBIX TEKCTax; JeJaTh MPE3EHTAUUI0 PE3YJAbTaTOB BBIOJHEHUS
XUMUYECKOTO  JKCIIEpUMEHTa  (7a00paTopHOTO  OMbITa, JaboparopHOW pabOThI IO
WCCJICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);
yYMEHUS y4eOHOIO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEILHOM U
MCCJIEI0BATENIbCKOM JESATENBHOCTH MPU PEIICHUH BO3HUKAIOIIMX MPOOJEM Ha OCHOBE Y4ETa
00X WHTEPECOB M COIJIACOBAHMS MO3MINI (0OCYXIeHHsI, 0OOMEH MHEHHUSIMH, «MO3TOBBIE
HITYPMbD», KOOPJIWMHALWSA COBMECTHBIX JIEWCTBHI, OIpENENEHUEe KPUTEPUEB IO OLEHKE
Ka4eCTBA BBIMIOJHEHHOW Pa0bOThI U JpyTue).
PeryjsiTuBHBbIC YHHBepcaJibHbIe YYeOHbIe 1eliCTBUA:
YMEHUE  CaMOCTOSITENIbHO  ONPEAENATh  ILeNH  JCSITENIbHOCTH,  IUJIAHUPOBATbh,
OCYILIECTBIISATh, KOHTPOJMPOBaTH M MpPU  HEOOXOAUMOCTH  KOPPEKTHPOBAaTH  CBOIO
NEeSATEIbHOCTh, BbIOMpaTh HaubOonee 3P(EKTUBHbIE CIOCOOBI peHIeHUs YYEOHbIX U
NO3HABATEIbHBIX 33/a4, CAMOCTOSITEIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPEIIOKECHHBIN
QJITOPUTM JICUCTBUI MpHU BBINOJIHEHUH 3aaHU C Y4ETOM IOITYYEHUS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKLMsIX, OLEHUBAaTh COOTBETCTBUE IMOIYYEHHOTO
pe3yapTara 3asBICHHOM LETU, YMEHUE MCIOJIb30BaTh M aHAJIM3HPOBAaTh KOHTEKCTHI,
npenjaraeMblie B YCIOBUH 3aJaHUM.
INPEAMETHBIE PE3YJ/IBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOCHHIO O0S3aTEIBHOIO CONEp KaHMs,
YCTAHOBJICHHOTO JaHHOW enepaibHON paboueld MmporpamMMoM, BBIJETSIOT: OCBOCHHBIC
oOy4arIUMHCS Hay4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue s
npeIMeTHOM o0nacTh «XUMHsS», BUJbI EATEIbHOCTUA MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPHPETALNH, NPEeoOpPa3OBAHUI0 U NPUMEHEHHIO B PAa3IUYHBIX 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, XUMHYECKUI
AIIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OIHOPOAHAS U
HEOJTHOPO/IHAsI), BaJEHTHOCTh, OTHOCHUTENIbHAS aTOMHAs U MOJIEKYJIsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpPHAas Macca, MaccoBas J0JIsI XUMHYECKOIO
AJIEMEHTA B COEAMHEHUH, MOJSIPHBIM OOBbEM, OKCHJ, KHCJIOTa, OCHOBaHHWE, COJb,
ANIEKTPOOTPULIATENBHOCTb,  CTENEHb  OKHUCIECHHS,  XMMHYECKas  peakuus,
KJaccu(ukanusi peakuuid: peaklud COSAUHEHUS, PEAKIUU Pa3JI0KEHHS, PEaKIUU
3aMEILEeHUs], peakluu OOMeHa, 3K30- W JHAOTEPMHUYECKUE PEAKUIUHU, TEIIOBON
apdeKT peakuuu, SApO aroMa, SIEKTPOHHBIM CJOW aroma, aroMHasi OpOUTab,
paguyc aTtoMa, XUMHUYECKas CBs3b, MOJSpHAs W HEMOJISIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAs CBA3b, MOH, KATMOH, aHUOH, pacTBOP, MaccoBasi 10J1s1 BeulecTsa (IpoLeHTHAas
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;

® OIpPEAENATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb
OKHUCJIEHHUSI 3JIEMEHTOB B OWHApHBIX COEAUHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
ONMpeAeNEHHOMY KJIacCy COeQUHEHUN 1o (opMmylnaM, BUJ XUMHUYECKOM CBS3U
(KOBaJIEHTHAsl MU 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 COXPAHEHHUS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUE€HUs, 3aKoHa ABOraapo;

®OIMCHIBATh W XapakTepus3oBaTh TaOmuuHyo 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, TMOJTBEPXkJasi ONHCAHWE NPUMEpPaMU  MOJEKYISPHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

® 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);

eCiieIOBaTh IpaBWJaM IIOJb30BaHHUS XUMHUYECKOM TMOCyaoll u 1aboparopHbIM
000OpyI0OBaHUEM, & TAK)KE MpaBUJIaM OOpaIlEeHUsl C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA IO  BBINOJIHEHUIO J1a0OpaToOpHbIX XHMHUYECKHUX OIBITOB 110
MOJIYYEHUI0 U COOMpaHMIO Ta3000pa3HBIX BeHIeCTB (BOAOpPOIAa M KHUCIOPOHA),
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, 3JIEKTPOOTPULIATENIbHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKas peaKkius,
XUMHUYECKas CBs3b, TEIUIOBOM 3(PEKT peakinu, MOJib, MOJISIPHBIM 00BEM, pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAs] JAMCCOLUMALHUs, PEaAKIHNU
MOHHOTO OOMEHa, Karaju3arop, XUMHUYECKO€ paBHOBECHE, OOpaTuMble H
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKHCIUTEND,
BOCCTAHOBUTENb, OKHUCJIEHHME 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;

®OMNpEACNATh BAJIEHTHOCTb W CTENEHb OKHUCIEHUS XHUMHYECKUX DJIEMEHTOB B
COEJIMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJJICKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHUH 1o (opmysiaM, BUJI XUMUYECKON CBSI3M (KOBaJ€HTHAs, MOHHAS,
METaJUIMYecKasi) B HEOPraHMYECKUX COEAMHEHUSIX, 3aps MOHAa 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 TabnuuHyto Gopmy [leproanueckoit
CUCTEMBl XMMHUYECKHX 3JIEMEHTOB: pa3jinyarh MOHATHA «IIaBHas mnoxarpynna (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 U3MEHEHUIO CTENICHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);

e XapaKTepU30BaTh (OMUCHIBATh) OOMIME ¥ CHEIU(PUISCKHE XWMHUYECKHE CBOMCTBA
IPOCTBIX U CIIOKHBIX BELIECTB, OATBEPK/1as OMKMCAHUE MTPUMEPAMU MOJIEKYIISIPHBIX
Y MOHHBIX YPAaBHEHUU COOTBETCTBYIOILIMX XUMHUYECKUX PEaAKIIHil;

® COCTABIIATh YPABHEHHUS DIICKTPOIUTAYECKON NUCCOLUUAIMN KUCIIOT, IIEJIOYEN 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 M0 (hOpMYJie COEIMHEHNS, MACCOBYIO JOJI0 BEIIECTBA
B PacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOMN peaKInu;

ecoONIONATh TMpaBUja [OJB30BAHUS XUMUYECKOM TIOCYIOM M JIaDOpaTOPHBIM
0o0OpyIOBaHUEM, a TAKXKe 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 XMMHUYECKHX PEAKIMH, €CTECTBEHHO-
Hay4YHbl€ METOJbl T[O3HAHMS — HAOJIOAEHHE, HW3MEpPEHUEe, MOJIEINPOBAHUE,
DKCIIEPUMEHT (peanbHbII 151 MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koiu4ecTBo 4acoB
Ne duekTpoHHbIE (LM pOBbIE)
HaunmenoBanue pa3aejaoB U TEM IIPOrpaMmMmabl KOHTpOJILHLIe HpaKTuqec
n/n Bceero o0pa3oBarejibHbIE Pecypchl
padoTbI KHe padoTbl
Pa3nen 1. [lepBoHauyajibHbIe XUMHYECKHE MOHATHS
Xumust — BakHas 00J1aCTh €CTECTBO3HAHUS U
1.1 . 5 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
MIPAKTUYECKOM IESITCIIbHOCTH YEIOBEKa
1.2 BemiecTBa 1 XUMHYECKHE PEaKIIUH 15 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. Baxxneiinue npeacraBuTe/ M HEOPraHM4YeCKUX BelleCTB
2.1 Bozayx. Kucnopon. Ilonsitue 06 okcunax 6 bubnuotexa LIOK https://m.edsoo.ru/7f41837c
2.2 Bonopon.IlonsiTue 0 KUCIOTAX U COJAX 8 bu6mmoreka L{OK https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [lonsiTrie 06 ocHOBaHUSX 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
2.4 OcHoOBHBIE KJIacChl HEOPTaHUYECKUX COEAMHEHNN 11 1 bubnuotexa IIOK https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoguuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 31emeHToB JI. U. Menneneea. CTpoenue aroMoB. XMMH4YECKAasl CBA3b.
OxucauTeIbHO-BOCCTAHOBUTE/ILHBIE PeAKIMHU

[Tepuoanyeckuii 3akoH u I[leprnonnueckas

3.1 cucTeMa XUMU4ecKux anmeMeHnToB /1. 1. 7 bubnmoreka [TOK https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
X .0 -
3.2 VIMITICCIAs CBASE. LKHCIITEIbHO 8 1 bubmoteka IIOK https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIHLHBIC PEAKIIUU
Hroro no pazneny 15 bubmoteka ITOK https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 but6moreka [1OK https://m.edsoo.ru/7f41837c
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9 KJIIACC

KoaudecTBo yacoB

Ne DJIeKTpPOHHbBIe (U (PPOBbHIE)
HanmeHoBaHuUe pa3iesioB U TeM MPOrpPaMMbl Kontpoabubie | IIpakrnuec
n/n Bceero oOpa3oBare/ibHbIE pecypchl
padoThbI KHe padoThbl
Pazjes 1. BemecTBO M1 XUMHYECKHE peaKu
IT OneHue i
1.1 OFTOPEHHUC 1 YIITYDICHUS SHAMI OCHOBHBX 5 1 bubnuoreka L1OK https://m.edsoo.ru/7f41a636
paszenoB Kypca 8 Kiacca
OcHOBHBIE 32aKOHOMEPHOC ecK
1.2 H BHUH HOMEPHOCTH XHMIACCIHX 4 bubaunoreka IIOK https://m.edsoo.ru/7f41a636
peakiuit
DNEKTPOIMTUYECKAS TUCCOIMANNS. XUMHUYCCKUE
1.3 P A it 8 1 1 bubauoreka I{OK https://m.edsoo.ru/7f41a636
peaKkIu B pacTBOpax
Hroro no pasneny 17
Paszjnen 2. HemeTasuibl 1 MX cOeIMHEHMSI
06
2.1 AL XAPARTCPUCTHIA XUMIHCCKUX SJICMEHTOR 4 1 bubmuoreka [1OK https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
06
2.2 Ha xapaKTepHch? HIMHTHCCIIX SIICMEHTOB 6 bubmuoreka [1OK https://m.edsoo.ru/7f41a636
VIA-rpynnsl. Cepa u €€ coeqMHEeHus
OO6mrast xapakTepuCTUKa ec AJIEMEHTO
2.3 tHasl XaparTCPHCTHIA XUMHHCCKIX STCMEHTOR 7 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmnsl. A30T, pocdop U UX COeTUHEHUS
OO6m1ast XxapaKTepUCTUKAa XUMUYECKHUX AJIIEMEHTOB
2.4 IVA-rpynnel. Yriepon u KpeMHUN U UX 8 1 2 bubnuotexa LHOK https://m.edsoo.ru/7f41a636
COCTMHEHHUS
Hroro no pazneny 25
Paznen 3. MetaJuibl M MX COEIMHEHUA
3.1 OO0mre cBOMCTBA METAIIIOB 4 but6moreka [1OK https://m.edsoo.ru/7f41a636
3.2 Baxxuelinre MeTammibl 1 UX COETUHEHUS 16 1 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
Wroro no pazneny 20

Pa3nen 4. Xumus U OKpy:KawIas cpeaa
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4.1 BemectBa u marepuaisl B )KU3HU YEJIOBEKA 3 Bbu6muoreka 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. Ponk XuMuM B J)KM3HM YeloBeka. Tena u bubmmorexa [IOK
1 bedl ' ' 1 https://m.edsoo.ru/ffod
BEIIlCCTBA 210c
bu6moreka [IOK
2 Ilonsatue o MeTOJax IMO3HAHUSA B XUMUHU 1 https://m.edsoo.ru/ff0d
227e
[IpakTuueckas padora Ne 1 «IIpaBuna paGoTsl B bubnuorexa [JOK
3 nabopaTopuu U IpUEMBI 00pallieHus ¢ 1a00paTopHBIM 1 https://m.edsoo.ru/ff0d
000pyIOBaHUEM 23dc
Uucrelie BemecTBa 1 cMecu. CriocoObI pa3aesieHus bubmorexa [IOK
4 . ' P 1 https://m.edsoo.ru/ffod
cMeceit 26ca
N bub6mmoreka [IOK
II O6ota Ne 2 «P
5 pakTHueckas paboTa « va3z[eneHI/Ie cMeceit (Ha 1 htts://m.edsoo.ru/ffod
MIpUMEpPEe OYMCTKH ITOBAPCHHOMN COJIH)» 98¢8
bu6mmoreka [IOK
6 ATOMBI U MOJICKYIIbI 1 https://m.edsoo.ru/ffod
2a6c
XHUMHYECKHE DIIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKUX bubmorexa LHOK
7 ' 1 https://m.edsoo.ru/ff0d
JJIECMEHTOB
2be8
bu6mmoreka [IOK
8 [TpocThie U CIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/ff0d
2a6c
bu6moreka [IOK
9 ATOMHO-MOJIEKYIISIPHOE YUEHHE 1 https://m.edsoo.ru/ff0d
2d50
bu6moreka [JOK
3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. XUMHUECKas
10 1 https://m.edsoo.ru/ffOd
¢dopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JICMEHTOB Deae
OtHocuTenbHas aToMHas Macca. OTHOCHUTEIbHAS bubmorexa LHOK
11 ' 1 https://m.edsoo.ru/ffod
MOJICKYJISIpHAsT Macca 393c
bu6mmoreka [IOK
12 MaccoBas 101 XMMHYECKOI0 2JIeMEHTa B COSIMHEHUH 1 https://m.edsoo.ru/ffod
350c
bu6mmoreka [IOK
13 KomnuectBo BemectBa. Moib. MosnsipHas Macca 1 https://m.edsoo.ru/ff0d

5230



https://m.edsoo.ru/ff0d210c
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dusnueckre U XUMHYECKUE SIBICHUS. XUMUYCCKas

bubaunoreka [IOK

14 https://m.edsoo.ru/ffod
peakuus 3764
bubaunoreka I[IOK
15 [Ipu3Haku U yciioBUS MPOTEKAHUS XUMUYECKUX PEaKIui https://m.edsoo.ru/ff0d
3al6
bubaunoreka [IOK
3aKoH COXpaHEHUS MAacChl BEIIECTB. XUMUUECKUE
16 . https://m.edsoo.ru/ff0d
ypaBHEHUS 3bs8
bu6mmoreka [IOK
BrruncneHus KonmuecTBa, MacChl BEIIEeCTBa O
17 . https://m.edsoo.ru/ff0d
YpaBHEHUSIM XUMHYECKUX PeaKuit
5708
Knaccuukanus XuMruueckux peakiuii (CoenHeHHs bubmorexa HOK
18 ’ https://m.edsoo.ru/ff0od
pasyoKeHusl, 3aMeIeHus1, oOMeHa)
3f34
bubauoreka [IOK
19 O06o0muIeHne 1 cucTeMaTH3anus 3HaHUH https://m.edsoo.ru/ff0d
40c4
bu6mmoreka [IOK
KontponwsHnas pabora Nel o teme «BemectBa u
20 P P B https://m.edsoo.ru/ff0d
XUMHYCCKHE PEaKIIUN)» 4990
Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopog — bubmorera [JOK
21 ] ' https://m.edsoo.ru/ffod
3IIEMEHT U MpocToe BemecTBo. O30H
448e
. bu6mmoreka [IOK
du3nyecKkrue 1 XUMUYECKUE CBOMCTBA KUCIOPOAa
22 https://m.edsoo.ru/ffod
(peakiuu okucienus, ropenue). Ilonstue 06 okcngax 4614
bu6mmoreka [IOK
CriocoOblI nony4eHus KMcaopo/a B 1aboparopuu U
23 https://m.edsoo.ru/ff0d
MPOMBINIIEHHOCTH. [IpuMeHeHne kucnopoaa 4974
TerutoBoit 3¢ ekt xumMuueckoi peakunuu, MOHITHE O bubmuotexa [IOK
24 TEPMOXUMUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d
SHAOTEPMUUYECKUX PEAKIUIX 4790
TonnmuBo (He(Th, yrosib U MeTaH). 3arpsiI3HEHUE BO3IyXa bubmoreia HOK
25 I ’ yE https://m.edsoo.ru/ffod
CHOCOOBI €ro NMpeA0TBpaIleHUs
4cda
[Tpaktrueckas padora Ne 3 o teme «llomydenue u bubmorexa HOK
26 M https://m.edsoo.ru/ff0d
coOupaHue KHCIOpOo/ia, U3YUEHHE €ro CBOUCTBY» 4262
Bonopon — snemeHT u npoctoe BemecTBo. Haxoxaenue bubmorexa HOK
27 5 o ' https://m.edsoo.ru/ffod
pHpoAe 4ddo
duznyeckrue 1 XUMUIECKUE CBOMCTBA BOAOPOIA bubmorexa HOK
28 poAa. https://m.edsoo.ru/ffod
IIpumeHeHue Bonopona
4ddo
29 [TonsiTHE O KMUCTIOTAX U COTAX Bubmorexa OK

https://m.edsoo.ru/ff0d



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

bubaunoreka [IOK

30 CriocoOBbI Moy4eHus BOIOpo/ia B Ta00paToOpHu https://m.edsoo.ru/ffOd
4dd0
bubaunoreka [IOK
[IpakTuueckas padora Ne 4 o reme «llonmydenne u
31 P P . s https://m.edsoo.ru/ff0d
coOupaHue BOJIOPO/Ia, U3YUEHHUE €r0 CBOWCTBY 44
bubaunoreka [IOK
32 MounsipHbIii 00bEM ra3oB. 3akoH ABOraapo https://m.edsoo.ru/ff0d
542e
Boruncnenus o6b€Ma, KOIMuecTBa BEIIECTBA ra3a Mo ero bubmorera LOK
33 ’ - https://m.edsoo.ru/ffod
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BEMY 5540
Brruncienus 00bEMOB I'a30B 10 YPaBHEHUIO PEaKI[UU Ha bubmmorexa [IOK
34 ) P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHA 0OBEMHBIX 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/ffOd
592
Bona kak pactBopuresnb. HachlienHbie u bubaunoreka [JOK
37 HEHACBIIIEHHBIE pAaCTBOPBI. MaccoBas 10Jisl BELIECTBA B https://m.edsoo.ru/ff0d
pacTBope 5b40
[IpaxTnueckas padora Ne 5 o reme «lIpurotopnenue bubmuorexa IJOK
38 PacTBOPOB ¢ OMPEACIEHHON MACCOBOM JOJICH https://m.edsoo.ru/ffOd
PAaCTBOPEHHOTO BEMIECTBAY Seba
bu6moreka [IOK
Kontponsnas padora Ne2 o teme «Kucnopon. Bomopon.
39 B P P PO BOAOPOL https://m.edsoo.ru/ffod
ona 6342
bu6mmoreka [IOK
40 Oxcunpl: cocTas, KIaccupUKalms, HOMEHKIIAaTypa https://m.edsoo.ru/ffod
664e
[Tonydyenune u XuMHYECKHE CBOMCTBA KUCIOTHBIX bubmmorexa [IOK
41 i ’ https://m.edsoo.ru/ff0d
OCHOBHBIX U aM(DOTEPHBIX OKCHIOB
664e
bubaunoreka [IOK
42 OcHoBaHus: cOCTaB, KIacCU(pUKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d
67ca
bu6mmoreka [IOK
43 [Tony4yenue u XUMHYECKHE CBOMCTBA OCHOBAaHUMI https://m.edsoo.ru/ffod
67ca
bu6mmoreka [IOK
44 Kucnotsl: cocras, kaccudukanus, HOMEHKIIAaTypa https://m.edsoo.ru/ff0d
fee2
45 [Tomy4yenue u XUMHUYECKHE CBOMCTBA KHCIOT bubmuoreka [{OK



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 (cpenHue): HOMEHKIIaTypa, CIOCOOBI MOJTyYeHHUS,

bubaunoreka [IOK

46 . https://m.edsoo.ru/00a
XUMHUYECKHE CBOICTBA 49474
[IpakTuueckas padora Ne 6. Pemnenne bubmoteka [JOK

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

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

bu6mmoreka [IOK
49 O06o0uIeHne 1 cucTeMaTu3anys 3HaHUH https://m.edsoo.ru/00a
d9cb2
bu6mmoreka [{IOK
KontponsHas padora Ne3 o teme "OCHOBHBIC KIIACCHI

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

51 P https://m.edsoo.ru/00a
sneMeHToB. [oHATHE O rpynmax CXOIHBIX JIEMEHTOB doffa

. bubmmoreka [{IOK
[Tepuoanueckuii 3axoH u [leprnognueckas cucrema

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

xumuueckux 3mmemenToB 1. . Menneneera
da52c
bubauoreka [IOK

53 [lepuoabl, rpynmbl, HOATPYIIIBI https://m.edso00.ru/00a

da52c
bu6mmoreka [IOK

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

da342
bu6mmoreka [IOK
CtpoeHnue 3eKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB

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

[Tepnonnueckoit cucremsl /. 1. Menneneena
dabbc
XapakTepuCTUKa XUMUYECKOTO 3JIEMEHTA 110 €T0 bubmuotexa [IOK

56 nonoxenuto B [lepuonnueckoii cucreme /1. 1. https://m.edso00.ru/00a
MenaeneeBa da824
3nauenue [lepuonnueckoro 3akoHa i pa3BUTHS HAYKU bu6mmoreka [IOK

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

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

daab8
bu6mmoreka [IOK

59 HNonnas xumMuueckas CBs3b https://m.eds00.ru/00a

dac34
bu6mmoreka [IOK
60 KoBasieHTHas nossipHas XMMHUYECKas CBA3b https://m.edso00.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 HEMOJIApHasA XUMHUYCCKas CBA3b

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

62

CreneHb OKHUCIICHHS

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

63

OKXUCIINTEIIFHO-BOCCTAHOBUTEIILHBIE p€akuuu

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

64

OxucIuTeIN 1 BOCCTAHOBHUTEIIHN

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

65

KonTponbhas pabota Ned4 o Teme «CtpoeHue atoma.

XUMHYECKas CBA3LY»

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

66

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

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

67

O06001IeHYE ¥ cUCTEMATU3AUA 3HAHUN

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

68

O00011IeHrE U CUCTEMATU3AUS 3HAHUI

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

OBILIEE 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
. bu6moreka [IOK
[Tepuognueckuii 3akoH. Ilepuonnueckas cucrema
1 1 https://m.eds00.ru/00ad
xumudeckux 3nmemenToB . . MenaeneeBa b506
. bu6mmoreka [IOK
3aKOHOMEPHOCTH B UBMEHEHHH CBOMCTB XUMHUYECKUX
2 . 1 https://m.eds00.ru/00ad
AJIEMEHTOB IMEPBBIX TPEX MEPHUOAOB b6b6
Krnaccudukaius 1 HOMEHKIaTypa HEOPTaHUIECKUX 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 XUMUUYECKOM peakiuu. [lonstue o bubnmorexa IIOK
7 P P ' 1 https://m.edso0o.ru/00ad
TOMOTCHHBIX M T€TEPOTCHHBIX PEAKIIUIX beOa
[TonsTue 0 xumuyeckoM paBHOBeCUU. DAKTOPBI, bub6mmoreka [JOK
8 BIIUSIOIINME HA CKOPOCTh XUMHUYECKON PEAKLUU U 1 https://m.edso00.ru/00ad
MOJIOKEHHE XMMHUUYECKOTO pPaBHOBECHS c28c
bubauoreka IIOK
9 OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUN 1 https://m.eds00.ru/00ad
cade
Teopust smekTponuTHYECKON qucconuanui. CUIbHBIC U bubmmorexa [JOK
10 P P ' 1 https://m.edso0.ru/00ad
cl1a0bIe ANEKTPOIUTHI
cd68
bubaunorexa IIOK
11 HonHble ypaBHEHUS peaKIUii 1 https://m.edsoo.ru/00ad
d448
N . bubmuoreka [IOK
XHWMHYECKHE CBOMCTBA KMCIIOT 1 OCHOBAHHH B CBETE
12 . N 1 https://m.edsoo.ru/00ad
MPEJICTABICHUI 00 AIEKTPOTUTHUECKON TUCCOLUAIINN 4543
. . . bubmuoreka [IOK
XUMHYECKHE CBOMCTBA COJICH B CBETE MpEACTaBICHUN 00
13 N 1 https://m.edsoo.ru/00ad
ANEKTPOIUTUUECKON TUCCOIMALIUN
d8b2
. bubmuoreka [IOK
14 [TonsaTue 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

bubmmoreka IJOK

15 O06o011IeHre 1 cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad
dd12
[IpakTuueckas padora Ne 1. «Pemenue bubmorexa [JOK
16 https://m.edsoo.ru/00ad
AKCIEPUMEHTAJILHBIX 33734
dbfa
KonTponbsHas padora Ne2 1o Teme «IIeKTpOTUTHIECKAs bubmorexa LHOK
17 https://m.edsoo.ru/00ad
nucconuanus. XUMHUECKHe peaklii B PaCTBOPAX» deco
bubmmoreka IIOK
OO01as xapakTepUCTUKa IaloreHOB. XUMUYECKHE
18 . https://m.edsoo.ru/00ad
CBOICTBa Ha MpUMeEpe XJI0pa
dfe2
XiopoBoaopoa. ColisiHasi KUCTIOTa, XUMUYECKUE bubmorexa HOK
19 . ' ’ https://m.edso0.ru/00ad
CBOICTBa, MOJTy4YEeHHE, TPUMEHEHUE
el04
bubmuoreka [IOK
[Ipaktuueckas padora Ne 2 o reme «llomyuenue
20 p N P . . i 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 IIOK
22 O6mas xapakrepuctuka sneMeHToB VIA-rpynimsl https://m.edsoo.ru/00ad
e64a
AnnotponHsie MoaudUKauu cepsl. HaxoxaeHue cepsl U bubmorexa HOK
23 N . ’ . https://m.edsoo.ru/00ad
e€ coelMHEeHUl B pHupojie. 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
XUMUYECKUE PEeaKIiH, JeKaIIe B OCHOBE
MIPOMBIIIIEHHOTO CTI0Cc00a MOMyYeHUs! CEPHOM KUCIOTHI bubmorexa HOK
26 B ’ https://m.edso00.ru/00ad
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl ec8a
COCTUHEHUSIMH CEPBI
bu6mmoreka [IOK
27 Brrunciienne MaccoBoOi 101 BBIXOJA TPOYKTA PEAKIIUHI https://m.edsoo.ru/00ad
ec8a
OO1m1ast xapakTepucTUKa 31eMeHTOB VA-rpymnbl. A30T, bubnuorexa HOK
28 pacrpocTpaHeHue B IpUpoae, GU3NUECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOMCTBA eeab
. bubnmoreka [IOK
AmMMuak, ero puznuecKue U XUMUYECKHUEe CBOMCTBA,
29 https://m.edsoo.ru/00ad

IMMOJIYYCHHE U ITPUMCHCHHNEC

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

[TpakTrueckas padota Ne 3 o teme «Ilomyuenue

bu6mmoreka IIOK

30 N https://m.edsoo.ru/00ad
aMMHaKa, U3y4eHHE €ro CBOWCTBY
180
N bu6mmoreka IJOK
A3oTHas Kucnota, e€ GpuznuecKue u XUMUYECKUe
31  oTha https://m.edsoo.ru/00ad
CBOM £306
Hcnonb30Banue HUTPATOB U COJIEH aMMOHUS B Ka4€CTBE bu6moreka [IOK
32 MUHEpAIbHBIX Y100peHuil. XUMUYeCKOe 3arps3HeHUe https://m.edsoo.ru/00ad
OKpYKaloIIel cpeibl COSTUHEHUSIMU a30Ta 518
bu6moreka [IOK
dochop. Oxenpn pocdopa (V) u bochopHas Kuciaora,
33 dop docgopa (V) u(b dop https://m.edsoo.ru/00ad
¢bu3nyeckre 1 XUMUYECKHUE CBOMCTBRA, TIOJTy4YeHHE f634
bu6moreka [IOK
Hcnons3oBanue GpocdaroB B KaueCTBE MUHEPATbHBIX
34 . . https://m.edsoo.ru/00ad
ynoOpeHuid. 3arps3HeHNe MPUPOITHON cpebl pocdaramu £620
VYrnepon, pacnpocTpaHeHue B Ipupoae, GU3ndeckue u bubmorexa LHOK
35 PO%L P N ’ https://m.edso0.ru/00ad
XUMHYECKHE CBOMCTBA
fd9c
Oxcunel yriaepoaa, ux Gpu3ndeckue U XUMHUIECKHe bubnuoreka [IOK
36 CBOICTBA. DKOJIOTUYECKUE TPOOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00ad
okcuioMm yriepona (1V) febe
bu6mmoreka IIOK
37 VYrosibHas KUCIOTA U €€ COu https://m.edsoo.ru/00ae
006¢
[Ipaktuueckas padora Ne 4 o teme "llomyuenue bubmuoreka [IOK
38 YIJIEKHCIIOTO Ta3a. KauecTBeHHas peakius Ha KapOoHaT- https://m.edsoo.ru/00ae
MOH" 027e
[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIECTBAX bubmorexa [JOK
39 P P https://m.edsoo.ru/00ae
KaK O COeMHEHHIX yIiepoaa
054e
bu6mmoreka [JOK
40 Kpemuuii u ero coenunHeHus https://m.edsoo.ru/00ae
080a
ITpakTuyeckas padora Ne 5. Pemenue bubnuoreka LIOK
41 JKCIIEpUMEHTAJIBHBIX 3aa4 110 TeMe «BakHenmue https://m.edsoo.ru/00ae
HEMETAJUIbl U UX COCITMHECHUS 0bf2
Kontponbshas pabora Ne3 no teme «Baxkneiiniue bubmorexa [JOK
42 https://m.edsoo.ru/00ae
HEMETAJUTBI ¥ UX COSTMHCHUSDY
0el8
OO01mmas XxapaKTepUCTUKAa XUMHYECKHX DJIEMEHTOB —
bu6mmoreka [JOK
MeTaTOB. MeTayuindeckas CBA3b U METaNTNIeCKas
43 . . https://m.edsoo.ru/00ae
KpucTamudeckas permérka. dusndeckre CBONCTBa 1036
METaJIOB
XUMHUYECKHE CBOMCTBA METAJIOB. DJNEKTPOXUMUYECKUI bubmorexa HOK
44 ) https://m.edsoo.ru/00ae

PsAI HaIPSDKEHUM METAJIOB

1156



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

O6u1re ciocoObl momyyeHust MetanioB. CrutaBbl.

bubmoreka [IOK

45 Beluncienus no ypaBHEHUsAM XUMHUYECKUX PEaKlui, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEAreHTOB COMEPKUT IPUMECH 1156
bu6mmoreka IIOK
46 [ToHsiTHE O KOPPO3UH METAIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka IIOK
47 [IlemoyHBIC METAILIBI https://m.edsoo.ru/00ae
14b2
bu6moreka [IOK
48 OKCHUbl U TUIPOKCUJIBI HATPUS U KaJIus https://m.edsoo.ru/00ae
14b2
bu6moreka [IOK
49 [ITenouHo3eMeNbHBIE METAIIIBI — KAJIBIIUN U MarHui https://m.edsoo.ru/00ae
15e8
bubmuoreka [IOK
50 Bakneiime coeIMHEHUS KaTbIIHUS https://m.edsoo.ru/00ae
15e8
51 O00011IeH1E U CUCTEMATU3ALMS 3HAHUI
bu6mmoreka IIOK
52 XKécTtrocTh BOMBI U CIIOCOOBI €€ yCTpaHeHHs https://m.edsoo.ru/00ae
1886
. bu6mmoreka IIOK
[Ipaktrueckas padora Ne 6 mo Teme "JKECTKOCTH BOBI U
53 P B P \ A https://m.edsoo.ru/00ae
METOIbl €€ YCTpaHEeHUS 1268
bu6mmoreka [IOK
54 ATOMUHMI https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
55 AMpoTepHbIe cBOIICTBa OKCHIA U THIPOKCHIA https://m.edsoo.ru/00ae
1c64
bu6mmoreka [JOK
56 Kenezo https://m.edsoo.ru/00ae
1d86
bubaunorexa IIOK
S7 Oxcuibl, THAPOKCH B U coiu xene3a (1) u sxenesa (1) https://m.edso00.ru/00ae
35€e6
58 O0001IeHE U CUCTEMAaTHU3alMs 3HAHUH
[IpakTuueckast pabora Ne 7. Pemenue bubnuoreka [IOK
59 AKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxHeime 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. BeIYuciieHns MacCOBO# JIOJIM BBIXOJ[a MPOTYKTA 1750
peakuu
61 O0001IeHE U CUCTEMATH3aLMs 3HAHUH



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 «Baxneiinme

62 1
METAIUIbI U UX COEIUHEHUS))
BemtectBa 1 Marepuaibl B HOBCETHEBHOM KU3HHU Bubmaorexa IIOK
63 B P a 1 https://m.edsoo.ru/00ae
YyeJIoBeKa 3150
bu6moreka [JOK
64 XHUMHYECKOE 3arpsi3HEHUE OKPY)KAFOIICH CpeIb 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [IOK
65 Ponb XuMHM B PEIIEHNH SKOJIOTHYECKUX MPOoOIeM 1 https://m.edsoo.ru/00ae
4270
bu6mmoreka [IOK
66 O00011IeH1E U CUCTEMATU3ALUS 3HAHUI 1 https://m.edsoo.ru/00ae
0dOa
bu6mmoreka IIOK
67 O000111eH1E ¥ CUCTEMATU3alU 3HAHUI 1 https://m.edsoo.ru/00ad
b33c
bu6mmoreka IIOK
68 O0001IeHrEe ¥ cUCTEMATH3alNs 3SHAHUHA 1 https://m.edsoo.ru/00ad
9ch2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'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. ['abpuensna
«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 : TexHosoruueckue kaptol kK yaueOHuky O. C. ['abpuensna « Xumus.
9 xmacey : meroguyeckoe nocoodue / JI. . Acanoa. — M. : [Ipoda, 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

Beemurenannsiehttp://www.chemnet.ru I'azeta « XuMus» ¥ CAlT 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
skcriepuMenThl: xuMusd. Komnexkuust Poccuiickoro o0meo0pa3oBaTebHOTO
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:

TEJIEKOMMYHUKAIIMOHHBII 00pa30BaTeNIbHbINA POEKT






