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HHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHuUsl COCTaB/IEHA HA OCHOBE
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOI'O
obmero ob6paszoBanus, npeacrtaBieHHBIXx B PI'OC OO0, a takke Ha OCHOBE (QenepanbHON
pabouelt mporpaMMbl BOCIIUTAHUS M C YYETOM KOHUENIWHU MpenofaBaHus ydeOHOro mpeamera
«Xumusi» B 00pa3oBaTeIbHBIX opranu3anusx Poccuiickoit deneparuu.

[Tporpamma mo XuMuU Aa€T TpelNCTaBICHHE O MENsIX, OOIIed cTparerud oOydeHwus,
BOCHUTAHUS W Pa3BUTUS OOYUYAIOMIMXCA CpPEACTBAMU Yy4eOHOro MpeaMera, yCTaHaBIUBAET
o0si3aTeNbHOE MPEAMETHOE CO/Ep)KaHUe, MpelycMaTpUBaeT paclpeeieHne ero mo Kjiaccam u
CTPYKTYPUPOBAHHE IO pa3jiesiaM U TeMaM MPOrpaMMbl 10 XUMHUH, ONPEAEIISIET KOJIMYECTBEHHbIE
W KayeCTBEHHBIC XapaKTEPUCTUKU COACPKAHMS, PEKOMEHAYEMYIO IOCJIEI0BaTEIbHOCTh
U3YyUEHHUS XUMHH C YYETOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKU y4eOHOro
mpoliecca, BO3pacTHBIX 0COOEHHOCTEH 00YyJaromuXcsi, OMpeaesseT BO3MOXKHOCTH MpeaAMeTa s
peanmzanuy TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTeNbHON MPOrpaMMBbl Ha
YpOBHE OCHOBHOI'O 00I1ero 00pa30oBaHus, a TAKKe TpeOOBAHUMN K pe3ysbTaTaM 00y4eHUs XUMHUU
Ha YypOBHE IeJell u3ydyeHus MpeAMEeTa U OCHOBHBIX BHUJOB Yy4eOHO-II03HABaTEIbHON
NEeSITEIbHOCTU 00y4YaroILerocs Mo OCBOEHUIO yUeOHOI 0 COlepKaHMsL.

3HaHMe XUMUHU CIIyKUT OCHOBOM 111 (POPMUPOBAHUS MUPOBO33PEHUS 00YyUaIOLIErocs, €ro
MIPEJCTaBICHUN O MaTEpHAIbHOM €IUHCTBE MUPA, BAXKHYIO POJIb UTPatOT GOPMUPYEMBIE XUMUEH
MIPEJCTaBICHUS O B3aUMOIIPEBPAILEHUAX SHEPIUHU U 00 3BOJIOIMH BELIECTB B MPUPOJIE, O MyTIX
pelieHus TIOOANBHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS 4YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTHUYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenne xumun:

CIOCOOCTBYET peanu3alud BO3MOXKHOCTEH IS caMopa3BUTHS U (HOPMHUPOBAHUS
KYJIBTYPBI JINYHOCTH, €€ 0011ei U (PyHKIIMOHATBHON IPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHUE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUYaIOIIXCs,
HAaBBIKOB HMX  CAMOCTOSITENIbHOW  y4eOHOW  JEeSATENbHOCTH, OKCIECPUMCHTAIbHBIX |
WCCIIENOBATEILCKMX YMEHUH, HEOOXOIMMBIX KaKk B TIOBCEIHEBHOW JKU3HU, TaK MU B
npodeccuoHaIbHON AeSITeNTbHOCTH;

3HaKOMHUT CO CHeUu(PUKOW HAy4yHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI LEJIOCTHOTO
B3IJIs1/1a HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SABIISETCS OTBETCTBEHHBIM 3TANloM B ()OpMUPOBAHHUH
€CTECTBEHHO--HAY4YHON IPaMOTHOCTH 00 y4aroluXcs;

cnocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K HpUpPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOruueckoe oOpa3oBaHHE
00y4JaroIIMXCS.

JlanHble HampaBieHUS B OOyYeHHM XHMHUU OOECIIEUMBAIOTCA CIELM(PUKON copepKaHUs
y4eOHOro TMpeaMeTa, KOTOpbIM SBISETCS NEAarornyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOIf HAYKH XUMUHU Ha OMPEICIEHHOM JTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIo oOIIero o0pa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHME
00y4arOUIMMHKCSI CHCTEMBI TTEPBOHAYATBHBIX MOHATUN XUMHUHU, OCHOB HEOPraHUYECKOW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MOHATUH OPraHUYECKOU XUMHH.

CtpykTypa colepkaHusi MPOrpaMMBbI 10 XUMHUU CPOPMHUPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ uzydenuro. CoaepikaHue CKIAIbIBA€TCA U3 CHUCTEMBbl MOHATUH O XUMHYECKOM
JJIEeMEHTE M BEIECTBE M CHUCTEMBbl TMOHATHUH O XuUMUYecKoM peakuuu. OOe 3TH CHUCTEMBbI



CTPYKTYPHO OPraHM30BaHbl 10 IPUHLMUILY I1OCIEAOBATEIBHOIO Pa3BUTUSA 3HAHUN HA OCHOBE
TEOPETUYECKNX IIPEACTABICHHUI Pa3HOIO YPOBHSL:

— aTOMHO--MOJIEKYJIIPHOI'O Y4€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHNUS;

— Ilepuonnueckoro 3akoHa J[. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUM U H;

— Y4Y€HHS O CTPOCHUH aTOMA U XUMUYECKOH CBS3H;

— [IPE/ICTaBICHUH 00 JIEKTPOIUTUYECKON JUCCOIUAIIMY BEIIECTB B PaCTBOpaXx.

Teoperndyeckue 3HaHMS paCcCMATPUBAIOTCS HAa OCHOBE OMIIMPUYECKU IIOJNyYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, pPA3BHBAIOTCS IIOCIIEAOBATENBHO OT OJHOIO YPOBHS K JpYyromy,
BBIMONHSAS (YHKIMU OOBSCHEHHS M TMPOrHO3WPOBAHUS CBOMCTB, CTPOEGHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOTO IPUMEHEHHUS U ITOIIY4CHHS N3Y4aeMBbIX BEIECTB.

OcBoeHue mporpamMmbl MO XHMHUU CHOCOOCTBYET (OPMHPOBAHUIO MPEJICTABICHUS O
XUMHYECKOM COCTaBJISIOLIECH HAy4YHOW KapTUHBI MHUpPAa B JIOTUKE €€ CHCTEMHOM IPUPOBI,
LEHHOCTHOI'0 OTHOUIEHHS K HAYYHOMY 3HAHHIO U METOJaM I103HaHuA B Hayke. M3yyenue xumuun
IPOUCXOAUT C IPUBJICUEHHEM 3HAHUH U3 paHee U3YyYEHHbIX YUEOHBIX IPEIMETOB:
«Oxpyxaromuii Mmup», «buonorus. 5—7 kinaccs» u «dusnka. 7 kaacey.

[Tpu u3yyeHnn XUMUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUN OCHOB XUMUYECKON HAYKU KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MIPAKTHUECKON JEATEIbHOCTH YeJIOBeKa U KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajjaua y4eOHOro IpeaMeTa COCTOUT B (hOpPMHUPOBAHUU
CHUCTEMbl XMMMYECKHUX 3HAHUNH — BaKHEUIIUX (PaKTOB, MOHSTUN, 3aKOHOB U TEOPETUUYECKHUX
MOJIO’)KEHUHM, JIOCTYHNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOI'O0 XapakTepa, s3blka HayKH, B
MpUOOILEHNH K HAyYHBIM METOJIaM O3HAHUS NPU U3YUYEHUH BEIIECTB U XMMUYECKUX PEaKIHii, B
(opMUPOBaHMUM M PA3BUTUM TO3HABATEJIbHBIX YMEHUW M UX NPUMEHEHHMM B Yy4eOHO-
MO3HABATEJIbHOM M y4eOHO-MCCIeA0BATENbCKON eATEIbHOCTH, OCBOCHUH MpaBUJ 06€30MacHOro
oOpalieHus C BelecTBaMH B TOBCEIHEBHOM KU3HHU.

[Ipn n3yuyeHHMM XUMHHM Ha YPOBHE OCHOBHOIO 0O0mIero oOpa3oBaHMs Ba)KHOE 3HAUYCHHE
MpUOOpeH TaKue IeH, Kak:

— (opMHpOBaHNE MHTEUIEKTYaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHMUYECTBY, CAMOCTOSITEIbHOMY MPHHITHIO PELICHWH, CIOCOOHOH aaanTupoBaThCsi K
OBICTPO MEHSIOIINMCS YCIIOBHSIM KU3HU;

— HaNpaBJICHHOCTb OOY4YEHHs HAa CHCTEMAaTH4YecKoe MpHOOIIeHHEe O0yJaromuxcs K
CaMOCTOATEJIbHOM  IIO3HABAaTEIbHOM  JEATEIIBHOCTH, HAYYHBIM  METOJaM  IIO3HAaHWI,
(opMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— obeclieyeHHe YCIOBUH, CIOCOOCTBYIOIIMX INPUOOPETEHHI0 OO0YyYarolIMMMCS OIbITa
Pa3sHOOOpPa3HOI AEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHLIUI ), UMEIOIMX YHUBEPCAIbHOE 3HAUCHHE ISl pa3JIMYHbIX BUJOB 1€ TEIBHOCTH;

— (hopmupoBaHue o0uIel (GYHKIMOHATIBHON U €CTECTBEHHO-HAyYHON I'PAMOTHOCTH, B TOM
qyclie YMEHUH OOBSCHATH U OLEHUBAThH SIBJEHUS OKPY)KAIOLIEro MHUpPA, MCIOJIB3YS 3HAHUS U
OIBIT, TOJyYEHHbIE€ MpPU HU3YYECHUH XUMHH, HOPUMEHATh HUX I[pH pEUIeHuu mpodsieM B
ITOBCEAHEBHOM )KM3HU U TPYIAOBOU IEATEIbHOCTH;

— (hopMHupOBaHUE Y 00yUYAIONMXCSl TYMAaHUCTHYECKUX OTHOIICHHUM, TOHUMAaHUS [IEHHOCTH
XUMUYECKUX 3HAHUH 71 BBIPAOOTKM SKOJOTMUYECKH I1e1eCO00pa3HOro MOBEACHUS B OBITY U
TPYZAOBOM JIEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3JI0POBbSl M OKPYKAIOLIEH IPUPOIHOM
Cpenbl;



— pa3BHUTHE MOTUBAIIMH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHs OOIICUETIOBEUYECKUX IEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY
npoQuIIs ¥ HAMIPaBIECHHOCTH JajbHEHIIIero 00yaeHMsI.

OO01ee 4rcio 4acoB, OTBEACHHBIX IS M3YYCHUS XUMUU HA YPOBHE OCHOBHOI'O OOIIEro

oOpa3oBanusl, coctaBisieT 136 4yacoB: B 8 kiacce — 68 1yacoB (2 yaca B Henenmo), B 9 kinacce — 68
yacoB (2 yaca B HEJIEJIIO).



COJEPXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHYECKHE TIOHATHUS

[Ipenmer xumuu. Ponb XUMUM B KHM3HM 4eloBeKa. XUMHUS B cCHUCTEME Hayk. Tema u
BemiecTBa. dusnueckue CBOMCTBAa BEIIECTB. ArperaTHoe cocTrosiHue BeunlecTB. I[lonsTHe O
MeToJlaX Mo3HaHus B XUMUH. UncTeie BemecTBa U cMecH. CrocoObl pa3fesieHns CMECEH.

ATOMBI M MOJEKYIbl. XUMHUUYECKHE 3JeMeHThl. CHUMBOIBI XHUMHUYECKHUX HJIEMEHTOB.
[IpocTeie U ClOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast ¢GopMmyrna. BaJeHTHOCTP aTOMOB XHUMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTENbHAs aTOMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBas J0JI1 XMMHUYECKOr O 3JIEMEHTA B COCIUHEHUH.

KomnuectBo BemectBa. Moabs. MonsipHas macca. B3auMocBs3p KoiaudecTBa, Macchl U
quclia CTPYKTYPHBIX eIUHUI] BellecTBa. Pacuérel Mo popmynaM XUMHUYECKHX COSTUHEHUH.

duznueckue M XUMHUYECKUE SIBJIEHUA. XHUMHUYECKass peakuus W €€ NPU3HAKU. 3aKOH
COXpaHEHHSI MacChl BeleCcTB. XUMHUECKHEe ypaBHeHHs. Knaccudukanus XUMHYECKUX PEaKIHid
(coenmHeHus, pa3IoKEHUS, 3aMEIICHH, OOMEHA).

Xumuueckuii IKcnepumenm

3HAKOMCTBO C XMMHUYECKOW IMOCYAOH, mpaBuiiaMu paboTel B jabopaTopuu U mpuémamu
oOpatmieHusi ¢ JabOpaTOpPHBIM O00OPYTOBAaHMEM, M3YYEHHE M ONucaHue (U3MYECKHUX CBOWCTB
00pa3110B HEOPraHMUECKUX BEIECTB, HaOMoAeHNe pu3ndecKuX (TIaBjIeHNuEe BOCKA, TasSHUE JIbJa,
pacTupaHue caxapa B CTyIKe, KUIIEHHUE U KOHJEHCAlusl BOJbl) U XMMUYECKUX (TOPEHHE CBEYH,
MpOKaJIMBaHUE MEAHOU MPOBOJIOKH, B3AMMOJEHCTBUE MeJla C KUCIOTOM) SIBJICHUN, HAOII0eHIE
W ONUCaHUWE TMPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakuuii (pasioxeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOpUIOM Oapusi, pasnoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aWMoOJeWcTBUE Xkene3a ¢ pactBopoM comud Mmenu (1l), m3yuenme cnoco6oB
pa3felieHusT CMeceil: ¢ TOMOIIbI0 MarHuTa, QWILTPOBAHHE, BBIMAPUBAHUE, UCTHIUISINS,
xpomaTtorpadus, TpOBEIEHWE OYUCTKM TIOBAPEHHON CoOJM, HAONIOJIEHHEe U OINHMCAaHHE
pe3yiabTaTOB MPOBEACHUS OIbITa, WIUIOCTPUPYIOIIETO 3aKOH COXpPaHEHWs MacChl, CO3JaHue
MoJenel MoJieKy (IIapoCTeP)KHEBBIX).

Bazkneiimue npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB

Boznyx — cmech razoB. CocraB Bo3znyxa. Kuciopog — 371€MEHT M NMpPOCTOE BELIECTBO.
Haxoxnenue kuciopoaa B mpupoae, Gu3nveckrue 1 XUMUYECKHe CBOMCTBA (PeaKIi TOPEHHS).
Oxcuapl. [lpumenenune kucimopoga. CrocoObl TOMYy4YEHHUS KHUCIOpPOAa B JabopaTopuu |
npomelnuieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — aioTporHas MoAH(UKALUSL
KHCIIOPOAA.

TemoBoli 3(p¢deKkT XUMHMUECKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHUS, HK30- U
SHJOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojlb M METaH. 3arpsS3HEHHE BO3/yXa, YCUICHHE
MapHUKOBOT 0 3¢ peKTa, pa3pylieHue 030HOBOI'O CIIOS.

Bogopon — »memeHT M mpocroe BemiecTBOo. HaxoxzaeHue Bomopola B IPHUPOAE,
(bu3nYecKre 1 XUMHUYECKHUE CBOICTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. KucmoTsl u conu.

MonsapHslii 00bEM razoB. Pacuérsl 1o XUMHUYECKUM YpaBHEHHSIM.

dusnueckue CcBOMCTBAa BOAbl. Boma kak pactBoputens. PactBopbl. HackllieHHbIE U
HEHACBIIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBast 7ol BellecTBa B
pacTBope. Xumuueckue coiictBa Bojbl. OcHoBaHMs. Ponb pacTBOpOB B NMPUPOAE U B JKU3HHU



yenoBeka. KpyroBopor Boasl B mpupoje. 3arps3HeHue NpupoaHbix BoAd. OXpaHa M OYUCTKa
MPUPOIHBIX BOJ.

Knaccuduranusa neopranmdeckux coenunennit. Oxcunpl. Kiaccudukamuss OKCHIOB:
coJieoOpasyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIE) U HecosieoOpasytomue. Homenknatypa
okcuoB. du3nyeckue 1 XUMUYECKHE CBOMCTBA OKCUI0B. [lomydeHre OKCHa0B.

OcnoBanusa. Knaccudukanuss ocHOBaHWM: INETOYM W HEPACTBOPHUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuil. dusznueckue M XUMHYECKHME CBOMcTBa ocHoBaHuil. IlomydeHue
OCHOBAHHUI.

Kucnotel. Knaccuduxauus xucinor. Homenknarypa kucior. @usndeckue u XUMUUYECKUE
cBoicTBa KUCNOT. Pan aktuBHOCTH MetaiuioB H. H. bekerosa. Ilonyuenne kucior.

Comu. Homenknatypa coneil. dusnueckue n xuMudeckue cpoiicta coisieil. [lomyuenune
COJIEH.

['enernueckas CBsA3b MEXKAY KJIAaCCAMU HEOPTaHMYECKUX COSIUHEHUMN.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIpe/ieNIeHHE COAePKaHMsI KHCIOPoa B BO3AyXe, MoJydyeHue, cooupanue,
pacro3HaBaHHe W H3Y4YEHHE CBOWCTB KHCIOPOJAA, HAOMIOJEHUE B3aMMOJCHCTBHUS BELIECTB C
KHCJIOPOAOM M yCIOBHS BO3HMKHOBEHUS U MpPEKpalleHHs] TOpeHHs (TMoKapa), O3HAKOMIICHHE C
o0Opa3llaMu OKCHJIOB M ONHCAaHUE HUX CBOWCTB, MOJyueHUE, COOMpAaHHE, PACIIO3HABAHHE U
U3y4eHUE CBOWCTB Bonopona (TopeHue), B3auMmojaeucTBhe Bojopoia ¢ okcuaom meau (1)
(BO3MOXXHO HCIIOJIb30BAHME BUICOMATEPUATIOB), HAOIIOIEHHE 00Pa3llOB BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHue 0COOEHHOCTEH PACTBOPEHMS BEIIECTB C PAa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINpPEAECIEHHON MAacCOBOM [JOJE€H pPAacTBOPEHHOIO BEUIECTBA,
B3aMMOJICKCTBHE BOJbI C MeTaulaMH (HaTpueM | KajbleM) (BO3MOXKHO HCIIOJIh30BAHHE
BHJIEOMATEPUAJIOB), MCCIEA0BAHUE OOpPa3llOB HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB,
HaOJII0/IeHNe M3MEHEHUs! OKpacKd HMHJIMKATOPOB B pacTBOpax KUCJIOT U IIeslouel, H3ydeHHe
B3auMozericteus okcuaa menu (Il) ¢ pacTtBopomM cepHOM KHMCIOTBI, KHUCIOT C MeETajlJlaMH,
peakuuid HEUTpalM3aluu, II0Jy4CHHUE HEPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OIHOIO
MeTajula IpyruM U3 pacTBOpa COJIH, pellieHUe HKCIIEpUMEHTAIbHBIX 3a/1a4u 10 Teme «BaxHeiime
KJIACCHI HEOPTraHUYECKUX COCTUHEHU.

IMepuonnyecknii 3akoH u Ilepuoanveckasi cucrtemMa xumudeckux iemenTos . HU.
MenpaeneeBa. CtpoeHne aToMOB. XUMHYECKasi CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[lepBble MOMBITKM KIACCH(PHUKAIMU XUMUYECKHUX dJeMeHTOB. lloHsTne o rpymnmnax
CXOAHBIX AJIEMEHTOB (LLEJOYHBIE U ILIETOYHO3EMENIbHbIE METAJIbl, IaJOr€Hbl, UHEPTHBIE Ia3bl).
DeMEeHThI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U THIPOKCUIBL.

Ilepuognueckuit 3akoH. Ilepuommueckas cucrema Xumudeckux osiaeMmeHtoB J[. W.
MenneneeBa. Koporkomnepuonnas u anuHHomepuogHas (opmbl [leproaudeckoil CHUCTEMBI
xumuueckux siementoB JI. U. MengeneeBa. Ilepuoast u rpynnbl. PU3HYECKHI CMBICIT
IIOPSAIKOBOIO HOMEpa, HOMEPOB MIEPUOJIA U I'PYIIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX saep. HM3oromel. Onextponsl. CrpoeHue
ANIEKTPOHHBIX 000JI0U4E€K aTOMOB TEpBhIX 20 XUMHYECKUX dJIeMEHTOB [leproaudeckoil cucTeMsl
. W. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO OHJIEMEHTA IO €ro IMOJOXKEHUIO B
[Tepnonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaiInyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAJNINYECKUX U
HEMETaJUIMY€CKUX CBOMCTB I10 TPyNIaM U INepuoaam.



3nauenue [lepuoguueckoro 3akoHa u llepuonnueckoil cucTeMbl XMMUUECKHUX JIEMEHTOB
JUIS pa3BUTHUSA HayKu U npakTuku. /. 1. MenneneeB — yu€HbIN U IpaXk1aHUH.

Xumuueckast CBSI3b. KoBanentHas (monsipHas U HEMoJIsIpHas) CBSI3b.
DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHas CBA3b.

Crenenp  okucieHusa. OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE  peakuuu. [Iponeccsl
OKHCJIEHUS M BoccTaHOBJIEHUS. OKMCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3yyeHue o0pas3IioB BEIIECTB METaVIOB M HEMETAJUIOB, B3aUMOCHCTBUE T'HJIPOKCHIA
LIMHKA C PacTBOpaMHU KHUCJIOT M IIEN0YEl, IPOBEACHHUE ONBITOB, MIUIIOCTPUPYIOLIUX HPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIMH (TOPEHHE, PEAKLIUU Pa3JI0KEHUs, COEINHEHN).

Meosicnpeomemnmuule céasu

Peanusanus MexXnpeaMeTHbIX CBSI3€H MPU M3YYEHUM XMMHMM B 8 KIIACCE OCYIIECTBIIAETCA
4yepe3 HCIO0JIb30BAaHME KakK OOIIMX €CTECTBEHHO--HAYYHBIX [IOHATHI, TaK M TOHATUH,
ABIISIIOIIUXCS CUCTEMHBIMU JUJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI' O [IUKJIA.

OOmme ecTecTBEHHO--HAyYHbl€ IOHATUSA: HayuyHbI (aKT, TUIOTE3a, TEOpHs, 3aKOH,
aHalu3,  CUHTe3,  Kjaccu(UKalus,  I[EepUOANYHOCTb,  HAOIMIOAECHHME,  HKCIIEPHMEHT,
MOJEIMPOBAHNE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@dusuka: MaTepus, aToM, D3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIHI,
PaTMOAKTUBHOCTb, MOJIEKYJa, 3JEKTPHUUECKUH 3apsj, BELIeCTBO, Telo, 00bEM, arperaTHoe
COCTOSIHME BELIECTBA, Ia3, (PU3NUYECKHUE BEIUYUHBI, €IUHULBI U3MEpPEHHs, KOCMOC, IJIaHETHI,
3B&3161, ConHIle.

buonorus: gorocunres, gpixanue, buocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, IOJIE3HbIE
HCKOTIaeMble, TOIJINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHUecKasi peakums

Ilepnonnuecknii 3akoH. Ilepuonmueckas cucremMa XxuMmuueckux isnemeHtos [[. H.
MenneneeBa. CtTpoeHue aToMoOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB XHMHUYECKUX
JJIEMEHTOB IEPBBIX TPEX MEPUOJOB, KajMsl, KajblMsl MU MX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3J1eMeHTOB B [leproanueckoii cucTreMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUABl XUMHUYECKOW CBSI3UM. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOWCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKOH PEIIETKM M BUAA XUMHUYECKOU
CBSI3U.

Krnaccugpukanus m HOMEHKJIAaTypa HEOPraHMYECKMX BEIIeCTB. XHMHUYECKHE CBOMCTBa
BEILIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHWYECKUX COEAMHEHUM, IeHETHYeCcKas
CBSI3b HEOPraHUYECKUX BEILECTB.

Krnaccupukanuss XMMUYECKUX PeakIMid MO pa3iuyHbIM IpU3HAKaM (110 YHUCIY M COCTaBY
YYacTBYIOIIMX B PEaKIHH BEIIECTB, MO TEIIOBOMY 3(P(dEKTy, MO0 H3MEHEHHUIO CTeleHen
OKHCJIEHUS! XMMHUYECKHUX 3JEMEHTOB, IO O0paTHUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
SHI0TEPMUYECKHE PEAKLIUN, TEPMOXUMHUUECKIE YPABHEHHUS.

[Tonatue o ckopoctu xuMHueckoil peakiuu. [loHsTHE 00 0OpPaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHsATHE O TOMOreHHBIX W TeTeporeHHbBIX peakuusax. [loHsTue o
kartanuze. lloHsTue o XuMHUyeckoM paBHOBecud. DaKTOphl, BIHUAIOIIKME HA CKOPOCTb
XMUMMUYECKOH peakuy U MOJI0KEHUE XUMHUYECKOT O PaBHOBECHSI.



OKHUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, 3JIEKTPOHHBIH OajaHC OKUCIUTENBHO-
BOCCTAHOBUTENBHOW peakuuu. COCTaBICHHE YPABHEHUN OKHCIHTENIBHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOr0 OajaHca.

Teopus 2MEKTPOIUTHUECKON ITHCCOUUALNU. DIEKTPOIUTHI U HEIEKTPOIUTHL. KaTnoHsl,
QHUOHBL. MexaHu3M OUCCOLMAlMU BEIIECTB C pPa3jIMYHBIMU BHJIAMH XHMHUYECKOW CBS3U.
Crenenp nucconnanuu. CuiabHbIE U clabble €K TPOIUTHI.

Peakiuu noHHOro oOMeHa. YcCIOBUS MPOTEKAaHUS pEakIUil HOHHOrO OOMeHa, MOJHbIE U
COKpallléHHbIE MOHHBbIE ypaBHEHHs peakiuil. CBOICTBAa KHCIOT, OCHOBaHUN U COJIEH B CBETe
MPEICTaBICHUNA 00 JIIEKTPONUMTUYCCKONW aucconmanuy. KadecTBEHHBIE pEaKIMd Ha WOHBI.
[Tonarue o rugponnse conen.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISMU KPUCTAUIMYECKMX PEHIETOK HEOPraHU4EeCKUX BELIECTB —
METAJJIOB M HEMeTajuloB (rpagura M anmasa), CIOXKHBIX BELIECTB (XJIOpUIAa HATpus),
UCCIIEZIOBAHUE 3aBUCUMOCTU CKOPOCTHM XHUMHUYECKOH peakUUu OT BO3IEHCTBHUS Pa3IMYHBIX
(bakTOpOB, HCCIIEIOBaHUE JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IpoOLEcca JAUCCOLUALNH
KHCJIOT, WLIeJoued M cosell (BO3MOXHO MCIOJIb30BAHUE BMJIEO MAaTEpHUAIIOB), IPOBENCHUE
OIIBITOB, MJUIIOCTPUPYIOLIMX HMPU3HAKM MPOTEKAaHUs peakluil MoHHOro obmeHa (oOpa3oBaHHE
ocajka, BbIJIEJICHHE Ta3a, o00pa3oBaHHWE BOJbI), OIBITOB, MJUIIOCTPUPYIOLMX I PUMEPBI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUi (rOpeHHe, PeaklMU pPas3JIoKEHHs, COCIUHEHUS),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IIOMOLIbK) KA4YECTBEHHBIX pEaKUHWW Ha HOHBI,
pEeLIeHNE SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTasiibl 4 X COeJUHEHUS

OO6mas xapakTtepucTuka rajsoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIE
crerieHn okucieHus. CtpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BEUIECTB — TIaJOI'€HOB.
XUMHUYECKHE CBOMCTBa Ha MpuMepe xJyopa (B3aUMOJEHCTBHE C MeTallJlaMM, HEMETaJlJIaMH,
menouamu).  Xsoposopopon. CosnsiHass —KUCIOTa, XMMHUYECKHME CBOWCTBA, IIOJydEHHE,
npuMeHenue. JlelcTBre XJIopa U XJIOPOBOJAOPOAA HAa OPraHU3M 4YeI0BeKa. BaxkHeimme Xaopuasl
U UX HaXOXJICHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OcCoOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble CTeleHUu okucieHus. CTpoeHue U (PU3NUYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOpoJa U cepbl. AJUIOTPONHbIE MOAM(HUKALMU KHCIOPOAa U cepbl. XUMHYECKUE CBOWCTBA
ceppl. CepoBOOPOJ, CTpOeHME, (u3nueckue M XUMHUdeckue cBoicTBa. OKCHIBI Cepbl Kak
IpecTaBUTENN KHCIOTHBIX OKcHIoB. CepHas KHMCIOTa, (pU3MYECKUe U XMMUYECKHE CBOWCTBA
(oOmme Kak NpeACTaBUTENI Kilacca KHUCIOT U crenuduyeckue). XUMHUECKHE pPeakLuy,
Jexaliue B OCHOBE IPOMBILIUICHHOTO Croco0a IOJIyueHHsl CepHOW KucioTel. [IpumeHneHue
cepHO# K1cnoThl. COoJlM CepHOI KUCIIOThI, KAUECTBEHHAs peaklus Ha cyiabpaT-uoH. HaxoxneHue
ceppl M €€ COEQUHEHUW B TpUpoJie. XHUMHUUYECKOE 3arps3HEHUE OKpYXKarollehd Ccpelbl
COEAMHEHMUSIMU Cepbl (KUCIOTHBIE JO0XKAU, 3arps3HEHHE BO3/yXa M BOAOEMOB), CHOCOOBI €ro
IIpeIOTBpALICHUS.

OO6mas xapakTepuctuka 3j1eMeHTOB VA-rpynnbsl. OcoOEHHOCTH CTPOEHHs aTOMOB,
XapaKTepHbIE CTENEHU OKUCIeHHs. A30T, pacnpocTpaHeHHE B TMpHpojae, (GHU3NUYECKUEe U
XUMHYecKue cBoiictBa. KpyroBopot a3ora B npupoae. AMMHAK, ero (pu3nyecKkue 1 XMMHYECKHe
CBOMCTBA, OJlydyeHue u npuMenenue. Conu aMMOHUS, UX QU3NYECKHE U XUMHUYECKUE CBOIICTBa,
npumeHenue. KauecTBeHHas peakuus Ha MOHBI aMMOHHsA. A30THas KHUCIOTa, €€ IOJIy4eHHE,
¢u3nueckue W XUMHUYECKHE CBOWcTBAa (OOIME Kak TMpPENCTaBUTENs Kiacca KHCIOT H
crienuudeckue). Mcrnonb3oBaHue HUTPATOB M COJIEH aMMOHMS B KadeCTBE MUHEpPAJbHBIX



yaoopeHuii. XuMHUecKoe 3arpsa3HeHue OKpYXKarolleil cpesibl COeqUHEHUIMU a30Ta (KUCIOTHbIE
JOX/IU, 3arpsi3HEHUE BO3AyXa, MOYBbl U BOJ0EMOB). Docdop, amiorponHsle MoaupUKALUN
¢dochopa, ¢pusznyeckne u xummuueckue cporicrsa. Oxcua docdopa (V) u docdopnas kuciora,
¢usnyeckue M XUMHYECKHE CBOMCTBa, moiyiyueHue. lcmosnb3oBanue QochaTtoB B KauecTBe
MUHEpaJIbHBIX Y00 PEHUH.

Ob6mas xapaktepucrtuka 3jeMeHToB |VA-rpynmnbl. Oco0eHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEHMsS. YTIEpo, alIOTPONHbIE MOAU(PHUKAIIUH, PACIPOCTPAHEHHUE B
npupoze, Gpuzndeckre U XMMUYecKue cBoicTBa. Ancopouus. KpyroBopor yriepona B npupose.
Oxcupsl yriaepoaa, ux GuU3NUecKrue U XUMHUECKHE CBOIMCTBA, NEHCTBHE Ha JKUBBIC OPraHU3MBI,
MOJYyYCHUE M MPUMEHEHUE. DKOJOTHYECKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuaoMm yriepona (1V),
TUIOoTe3a INI00aJbHOrO MOTEMJIEHUS! KIMMaTa, MapHUKOBBIM 3(@eKT. YroyipHas KuUcaoTa U €€
conmd, uX (uznyeckue W XMMUYECKHE CBOWCTBA, MOJyueHHEe W HpuMeHeHue. KadecTBeHHas
peaknuss Ha  KapOoHaT-uoHbl. Mcronb3oBaHue  KapOOHAaTOB B OBITY, MEIHILHUHE,
IIPOMBILIUIEHHOCTU U CEJIbCKOM XO3SIMCTBE.

[TepBoHayasbHBIE MOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COEJUHEHHUSAX YIJIepoAa
(MeraH, 3TaH, OSTWIEH, AalleTWIEH, 53TaHOJ, IJIMIEPUH, YKCycHas Kuciota). [IpuponHsie
VCTOYHUKHU YIJIEBOJOPOAOB (Yronb, HMPUPOIAHBIH Tra3, He(Th), MPOAYKTHI HX IepepaboTKH
(OeH3MH), UX POJIb B OBITY U NPOMBIIIIEHHOCTH. I[IoHATHE O OMOIIOrNYecKr Ba’KHBIX BELECTBAX:
KHUpax, OenKax, YrjaeBoAaX — W HX pPOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE EIUHCTBO
OpPraHWYeCKUX U HEOPTraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHYECKUE CBONCTBA, IOJIyUY€eHHE U IPHUMEHEHUE.
Coenunenust kpemHus B mnpupone. OOmme mpencraBieHus o0 oxcuge kpemuus (1V) u
KpeMHHeBo kuciaoTe. CUIIMKAThL, X UCIOJIb30BaHUE B OBITY, B TPOMBIIIICHHOCTH. BaxkHelnme
CTpPOUTENbHBIC MaTepuajbl: KEpaMHKa, CTEKJIO, IEMEHT, OeToH, Xene300eToH. [IpobGremsr
0€30I1aCHOT0 M CI0JIb30BAHUS CTPOUTENIBHBIX MaT€pPHAJIOB B IIOBCETHEBHON JKU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISHOM KHCIIOTHI, IIPOBEACHHE
Ka4eCTBEHHBIX PEaKIMil Ha XJIOPHA-MOHBI M HAOJIOJCHUE MPU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (Gpu3ndecKkrue ¥ XMMHUYECKHE CBOWCTBA TaJOT€HOB M UX COCAMHEHHH (BO3MOXKHO
WCIOJIb30BAaHUE BUJIEOMATEPHUANIOB), O3HAKOMJIEHHE ¢ oOpa3lamMHu XJIOPUIIOB (TaJOTrE€HUJIOB),
O3HAKOMJIEHHME ¢ o0pasmamMu ceppl M €€ COECOUHEHHSIMH (BO3MOXKHO MCIIOJIb30BAHME
BUJEOMATEpUaNoB), HaOJOJeHHe Impolecca oOyriaMBaHMsA — caxapa IOA  JelcTBUEM
KOHLIEHTPHPOBAHHOIN CEpHOI KUCIIOTHI, U3y4eHHE XUMUYECKUX CBOMCTB pa30aBIEHHON CepHOH
KUCIIOTBI, NTPOBEJCHNE KAUECTBEHHOM peakLMu Ha Cyib(aT-uoH U HaOII0JeHue Npu3Haka eé
IPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKMMHU CBOWCTBaAMM a30Ta, Gochopa M UX COEIUHEHUI
(BO3MOYKHO HCHOJIB30BAHKUE BUAEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOpPHBIX Y100 peHuil,
Nojgy4yeHue, coOMpaHHe, paclo3HAaBaHWE W M3YYEHHE CBOMCTB aMMHUaKa, IPOBEIEHHUE
KAaueCTBEHHbIX peakIuid Ha HOH aMMOHUS M (ochaT-HOH U U3yYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJEUCTBUE KOHILIEHTPUPOBAHHOM A30THOW KHCIOTHI C MEAbIO (BO3MOXKHO
UCIOJb30BaHUE BUIAEOMATEPUAJIOB), U3YUCHHE MOjeNIell KPUCTAINIMUECKUX PEIIETOK anMasa,
rpadura, ¢ynnepeHa, O3HAKOMJIEHHE C TPOILECCOM aJICcopOIMU pPacTBOPEHHBIX BEIICCTB
aKTUBHUPOBAHHBIM YTJIEM U yCTPOMCTBOM MPOTHBOrasa, Moly4eHue, COOMpaHue, pacrio3HaBaHHUe
U U3y4eHHUE CBOWCTB YIJIEKHUCIIOrO ras3a, MPOBEACHHE KaueCTBEHHBIX peakIMil Ha KapOoHAT U
CUJIMKAaT-MOHbl ¥ M3Yy4YE€HUE IPU3HAKOB HUX MPOTEKaHUS, O3HAKOMJIEHHWE C TNPOAYKLHEH
CHWJIMKaTHOW IPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a1ad 10 TeMe «BaxHenmue
HEMETAJUIBl U UX COECAMHEHUS.



MeTasiibl M UX COeIUHEHUS

OOmasi xapaKTepUCTUKAa XUMHUYECKHX OJIIEMEHTOB — METaUIOB HAa OCHOBAHUH WX
nonoxkeuus B [lepuoguueckoil cucteme xuMuueckux 3yeMeHToB . 1. MeHnneneeBa u CTpoeHUs
atomoB. CTpoeHue MeTajuioB. MeTamiMyeckas CBs3b M METaJUIMYECKas KpHUCTaJUIM4ecKas
pemérka. DJIEKTPOXUMHUYECKHI psi HanpskeHuH MeTauioB. Duznueckue M XUMHYECKHE
cBoiicTBa MeTajuioB. O6mme crnocoObl moydyeHus: MeTauioB. [IoHsITHE O KOppPO3UM METaJlIOB,
OCHOBHBIE CITOCOOBI AU THI UX OT Koppo3uu. CriiaBsl (CTadb, YyTryH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[IlesounbIe MeTaIbl: MONIOXKEHHUE B [lepuoanueckoi cucteMe XMMHYECKUX 3JIEMEHTOB [].
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HaxXOXAeHUE B mpupone. Ouznueckue u XUMUYECKHE
CBOICTBa (Ha nmpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUABI HaTpus U Kanus. [IpuMmenenue
LIEJIOYHBIX METAJUIOB U UX COEAMHEHUH.

[[lenoyHO3eMENBHBIE METAIBl MAarHuid W Kajabuuid: nonoxenue B [lepuonnueckoit
cuctemMe xuMmuueckux siemeHToB J[. M. MenneneeBa, CTpoeHHE KX ATOMOB, HaXOXIEHUE B
npupose. Ouznyeckue U XUMHYECKHE CBOMCTBA MarHus M Kaiblus. BaxkHeiiine coenquHeHUs
KaJbIust (OKCHA, TUIPOKCU, COTH). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEeHHUS.

Amomunuii: nonoxenue B Ilepuomuueckoit cucreme xumudeckux snemeHtoB . U.
MenpeneeBa, CTpoeHUE aToMa, HaxoXxAeHue B npupone. dusznyeckue U XUMHYECKUE CBOMCTBA
amoMuHHsL. AM(OTEpHBIE CBOICTBA OKCHUJIA M TUAPOKCHIA aTFOMUHUS.

Kene3o: mnonoxenue B llepuoamyeckoir cucreme xumMuueckux »diementoB /J[. .
MeneneeBa, CTpOEHUE aTOMa, HAXOXKJIEHUE B npupoje. Pusnyeckrue U XUMUYECKUE CBOMCTBA
xene3a. Oxkeunpl, ruapokeuasl u comu xenesa (II) m xenesa (Ill), ux cocras, cBoiicTBa u
MOJTy4YEHUE.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHE C 00paslaMu METajuUIOB W CIJIaBOB, WX (U3MUYECKUMH CBONCTBAMH,
M3y4YeHHE pe3yibTaTOB KOPPO3MHM METAIOB (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUAIIOB),
0COOEHHOCTEN B3aMMO/IEHCTBUS OKCHJIA KaJbLiUsA M HATpUs C BOAOH (BO3MOXHO HCIOJIB30BAHUE
BHJIEOMATEPHUAIIOB), HCCIEIOBAHUE CBOMCTB >KECTKOM BOJBI, Mpollecca TOPEHHUs Keje3a B
KHCIopoae (BO3MOXXKHO  HCIOJB30BAaHUE  BHUICOMATEPUAJIOB), MPHU3HAKOB  IPOTEKAHUSA
KaueCTBEHHBIX PEaKLUi Ha MOHBI: MAarHUs, KaJbliMs, aTIOMUHUA, IMHKA, kene3a (l1) u xeneza
(1), memau (1), HaGMOICHUE U ONMKMCAHKE MPOIECCOB OKPAIIMBAHUS TJIAMCHU WOHAMH HATPHS,
KaJgusl M KaJbIus (BO3MOXKHO HCIOJb30BAaHUE BUJCOMATEPHANIOB), HUCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB I'MJPOKCHAA AJTIOMUHMS U THJIPOKCH/IA IIMHKA, PEIIEHUE 3KCIepUMEHTAIbHBIX 3a1a4 110
Teme «BaxHelnme MeTalibl U UX COEIUHEHUS.

XuMus 4 OKpy:Kawmas cpeaa

BemectBa 1 maTepuasbl B MOBCEIHEBHOM KM3HU yenoBeka. bezonacHoe mcnosb3oBaHue
BELIECTB U XUMHUYECKUX peakuuii B ObiTy. IlepBas moMouis npu XMUMHYECKMX OXOrax M
OTpaBJICHUSX.

XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpenbl (MpeaesibHas JOMyCTUMasi KOHIICHTPAIUs
Bemects, ganee — [1JIK). Poib XxuMuu B perieHr# 3K0JI0THUeCKUX MpodIieM.

Xumuueckuii IKcnepumenm:

M3y4deHne o0pa3IioB MaTepHaIoB (CTEKIIO, CIUIABBI METAJIIOB, TOJTMMEPHBIC MAaTEPUATIBI).

Mescnpeomemnvie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3el MPU U3YUEHUU XUMHH B 9 Kjacce OCYIIECTBISIETCS
yepe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX MOHSATHH, TaK U TOHSTHUH,
SIBJISTFOLIIUXCSL CHCTEMHBIMHU JUIS1 OTAEJIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTr' O IIHKJIA.



OOmme ecrecTBEHHO-HAYYHbIC IOHATHS: Hay4dHbId (akT, TUMOTe3a, 3aKOH, TEOpHs,
aHalM3,  CUHTE3,  Kjaccuukalusi,  MEepUOJAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEIUPOBaHHE, U3MEPEHHE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA 3()(PEKT, TEXHOIOTUsl, MaTepra Jibl.

®dusnka: MaTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaaMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsAl, NPOBOJHUKH, IOIYNPOBOJHHUKH,
TUDIIEKTPUKH, (POTORIIEMEHT, BELIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSHUE BEIIecTBa, ras,
pacTBOp, pacTBOPHUMOCTb, KpUCTAJUIMYECKash peHIETKa, CIUIaBbl, (U3UYECKHE BEIUYHHBI,
€IMHULbI U3MEPEHUS], KOCMUUYECKOE TPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CONHIIE.

Bbuonorust: ¢orocunTes, apixaHue, Omocepa, IKOCHCTEMA, MUHEpAJbHBIE YI00pEHUs,
MHUKPOIEMEHTBI, MAKPOJIEMEHTHI, TUTATEJIBHBIC BEIIECTBA.

['eorpadus: atmocdepa, rtuapocdepa, MHUHEpanbl, TOPHBIE TIOPOXBI, TIOJIE3HBIC
HCKOIIa€MBbIE, TOILIMBO, BOIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUAA

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pE3yJbTaTHl OCBOEHHS IMPOrpaMMBI OCHOBHOT'O 00mIero o0pa3oBaHUs
JOCTUTAIOTCS B X0J/1e O0yUeHHsI XUMHUH B €IMHCTBE y4eOHOW U BOCIIUTATENIbHON JAESITEIbHOCTH B
COOTBETCTBHH C  TPAAUIIMOHHBIMH  POCCHHCKUMHU  CONHMOKYJIbTYPHBIMA H  JYXOBHO-
HPAaBCTBEHHBIMH I[IEHHOCTSIMH, IPUHATHIMU B OOIIECTBE MPaBWJIAMH M HOPMaMH TMOBENCHUS H
CIIOCOOCTBYIOT IPOI[ECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATM3AIMH 00yJaIOIINXCSl.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOH TO3UTHBHBIX I[EHHOCTHBIX OPHEHTAIMHA W paCIIUpEHHE ONbITA JCeATEIbHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpHOTHY€CKOT0 BOCTIUTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OT€UYEeCTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAYUHOMY
HAClleINI0, TOHUMAaHHUS 3HAYEHHUS XUMHUYECKOW HayKd B JKU3HU COBPEMEHHOrO OOIIecTBa,
CIIOCOOHOCTH BJAJETh JOCTOBEPHON HMH(pOpMammend O IMeperoBBIX JOCTHKEHUSX M OTKPBITHSX
MHUpPOBOH M OTEUYECTBEHHOW XHMHUH, 3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTpOMCTBE
MUpa U 00IIECTBA;

2) TPasKIAHCKOTO BOCTIUTAHUS :

NPE/ICTABICHUSI O COIHMANBHBIX HOPMaxX M TPaBHUJIAX MEKJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH B OOILECTBEHHO  TOJIE3HOM,
y4eOHO-MCCIIeOBATENILCKOM, TBOPYECKOW M JPYTMX BHIAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM AESITETLHOCTH MIPH BBHIMOJIHEHUHU y4eOHBIX, TO3HABATENIBHBIX 33/1a4,
BBITIOJITHEHUH XHMHUYECKUX DKCIIEPUMEHTOB, CO3/aHUM Y4YEOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHIO U B3aMMOIIOMOIIM B TIPOIECCe TOW y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJCHHWE M IOCTYNKH CBOMX TOBAapHUIICH C IMO3ULMUU HPABCTBEHHBIX WU
MIPABOBBIX HOPM C y4ETOM OCO3HAHUS MOCIIEACTBUN MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSA

MHUpPOBO33PEHUECKHE  TIPEICTABICHUS O  BEIIECTBE M  XHMHUYECKOW  peakIuH,
COOTBETCTBYIOIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTAaBJISIONIME OCHOBY IS
NOHMMAaHHUs CYHIHOCTH HAy4yHOM KapTHHBI MHpa, TMpelncTaBleHuss 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3AUMOCBS3AX YEIOBEKa C MPUPOAHON Cpenoil, o poiu
XMMHHU B TO3HAHUH STUX 3aKOHOMEPHOCTEHH;

MO3HAaBaTeNIbHbIE MOTHBBI, HAalpaBleHHbIE Ha TOJYyYEHHE HOBBIX 3HAHUHW MO XUMHH,
HeoOXomumble sl OOBSICHEHUS HAOJIOJaeMBIX IIPOLECCOB M SBJICHUH, IT03HABAaTEIbHOM,
MH(POPMALMOHHON W YUTATENbCKOH KYJIBTYPBI, B TOM YHCJIE HABBIKOB CAMOCTOSTENFHON PaOOThI
C Yy4eOHBIMH TEKCTaMH, CHPAaBOYHOW JHMTEPATYypOW, MOCTYIMHBIMH TEXHUYECKHMHU CPEICTBAMHU
WH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEeC K OOYyYECHHIO M TIO3HAHUIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCThH K
camMo00pa30BaHUIO, MMPOSKTHON M MCCIEAOBATEILCKOM JEATEIbHOCTH, K OCOBHAHHOMY BBIOODPY
HAIPaBJICHHOCTH M YPOBHS 00YYCHHUS B JaTbHEUIIEM;

4) popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH J>KM3HH, OTBETCTBEHHOIO OTHOWICHHS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBBI 00pa3 »KH3HH, OCO3HAHUE NOCIEACTBHA M HENPUATHE BPETHBIX
NpUBBIYEK (YHNOTpEOJIEHUs] aJKOroys, HapKOTHUKOB, KypEHHUs), HEOOXOIMMOCTH COOIIONECHHUS



npaBusl OE€30MACHOCTH MPU OOpAIIeHWH C XUMHUYECKMMH BEIIECTBAMU B OBITY U peajbHOMI
KU3HH;

5) Tpy10BOT0 BOCIIUTAHUS :

WHTEPEC K MPAKTHYECKOMY U3YUYEHHUIO Mpodeccuii U TpyJa pa3IMuyHOro poja, YBaXKEHUE K
TpyAy W pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHCI€ Ha OCHOBE IPUMEHEHUS
MpPEeIMETHBIX 3HAHUW 10 XWUMHU, OCO3HAHHBIA BHIOOD WHIWBHUAYaJbHOW TPACKTOPHUH
MPOJIOJDKEHUS O0pa30oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMUH,
OOIIECTBEHHBIX WHTEPECOB W IMOTPEOHOCTEH, yclemHoW MpodeccHoHAILHON NeITeThbHOCTH U
pa3BUTHSI HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCSA B TPO(EeCCHOHABLHOM cperne;

6) 3K0JI0rM4eCcKOro BOCIHTAHMSA:

HKOJIOTMYECKHU 1EJIeCO00pa3HOe OTHOIICHHE K MPUPOJI€ KaK UCTOYHUKY KU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHHE IIEHHOCTH 30POBOTO M 0e30MacHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UYECKOMY U TICHXHYECKOMY 3I0POBBIO,
OCO3HaHUE I[EHHOCTU COOIIOEHHs MpaBuiI 0€30M1acHOr0 MOBEIEHUs MPH paboTe ¢ BEleCTBaMH,
a TAKXKE B CUTYALMSX, YTPOXKAOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIOCOOHOCTH TPUMEHATh 3HAHUS, MOJy4aeMble NMPH W3YYCHUM XUMUU, Ui PELICHHS
3a/1a4, CBA3aHHBIX C OKpYKaroLell TpUPOAHON Cpeoil, 1Jis MOBBILIEHUS YPOBHS 3KOJIOTUYECKON
KYJIbTYpPbI, OCO3HAHUS TJI00aJIbHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTell MX pelieHus
NOCPEJCTBOM METO/0B XMMHUHU, 3KOJOTMUECKOI'0 MBILIUIEHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO3HABATEJIbHOW, KOMMYHUKATUBHOU U COLIMATIbHON ITPaKTHKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaMeTHBIX pPe3yJbTaTOB BBIACISIOT 3HAUYUMBIC JJIsI (OPMHUPOBAHUS
MHPOBO33peHUsI OOIEHAyYHbIC TTOHATHUS (3aKOH, TEOpHWs, NMPHUHIUII, TUIIOTE3a, (DaKT, cucTema,
Mpoliece, SKCIEPUMEHT U APYToe.), KOTOPhIE MUCMOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
MpenIMeTax U MO3BOJISIOT HA OCHOBE 3HAHUN M3 ATHX MPEAMETOB (HOPMHUPOBATH MPEIACTABICHUE O
LEJIOCTHOM Hay4yHOM KapTUHE MHpa, U YHUBEpcalbHble ydeOHblE ACWCTBUs (TIO3HABaTEIbHBIE,
KOMMYHHKATHBHbBIC, PETYISITUBHBIC), KOTOpPBIE 00ECIeuynBarOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSATEJILHOMY IJIAHUPOBAHUIO M OCYIIECTBJICHUIO YUeOHOM 1eITebHOCTH.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHBIC YUeOHbIE AeHCTBUSA

ba3oBrblie 1ornyeckue A1eMCTBUA:

YMEHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU 3HAHUM:
pacKpelBaTh CMBICII XMMHYECKHUX [MOHATUN (BBIIENSATh MX XapaKTEepHble IPU3HAKH,
yCTaHABIMBATh B3aUMOCBS3b C IPYTMMH MOHATUSAMH), UCIOIB30BATh MOHATUA U1 OOBACHEHUS
OTAENbHBIX (DAaKTOB M SBICHHI, BHIOMpPATh OCHOBAHMS W KPUTEPUH [UIS KJIACCH(PHUKAIUU
XUMHUYECKUX BEIIECTB U XUMHUECKUX PEaKLUU, yCTaHABIUBATh PUYUHHO-CJIEACTBEHHbIE CBSI3U
MEXy 00bEKTaMH H3y4YeHUs, CTPOUTDH JIOTUUECKHE pacCyAeHUs (MHIYKTUBHBIC, 1eyKTHBHBIE,
10 aHAJIOTMH ), JeJIaTh BHIBOBI U 3aKJIHOYECHUS;

yMEHHUE MPHUMEHSTh B IMPOIIECCE MO3HAHUS MOHATHS (NMIPEIMETHBIE U METalpeaMETHEIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yEeMble B XHMHH, MPEOOPa30BBIBATH HIMPOKO
MPUMEHSIEMBIE B XUMUU MOJICIIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XuMHUYecKas (opMyiaa W ypaBHEHHE XUMHUYECKOW pEaKIMd — TMpU pEIIeHuHu Yy4eOHO-
MO3HABATENILHBIX  3a7a4, C Yy4ETOM OTUX MOJCJIBHBIX TPEACTABICHUN BBISBIATE U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKA HM3Yy4aeMBIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBISBIATH O0OIIKME 3aKOHOMEPHOCTH, MPUUUHHO-CJIE/ICTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3y4aEMBbIX MPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBareibckne 1eiicTBUA:



YMEHHUE MCIOJIb30BaTh MOCTaBJIEHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaK)ke B KAueCTBE OCHOBBI sl (DOPMHPOBAHHS THIIOTE3bl IO IIPOBEPKE MPABHIHLHOCTH
BBICKa3bIBaE€MBIX CYXKICHUI,

NpUOOPETEHHE OMbITa 10 IUIAHHPOBAHWIO, OPraHU3AIlMH W TMPOBEICHUIO y4ECHHYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJOAATh 32 XOAO0M IPOLECcca, CAMOCTOATEIBHO MTPOTHO3UPOBATH €0
pe3yabTat, (GOpMYIHpOBaTh OOOOMICHUS W BBIBOJIBI IO pe3yjbTaTaM ITPOBENEHHOTO OIBITA,
MCCIIEIOBAHMS, COCTABIISATh OTUET O MPOJICNAaHHON padoTe.

Pabora c unpopmanueii:

yMEHHUE BBIOMPaTh, aHAIM3UPOBATH M UHTEPIPETUPOBATH HHPOPMAIIUIO PA3IUYHBIX BUIOB
1 GOpM IPEACTABICHHUS, IOTYIaEMYIO U3 pa3HbIX MCTOYHUKOB (HAyYHO-TIONMYJISIpHAS IUTEPATypa
XHMHUYECKOTO COJIEpP)KaHMs, CIIpaBOYHBIE TIOCOOMs, pecypcel MHTepHeTa), KpUTHYECKH
OLICHMBAThH MPOTUBOPEUHBYIO M HEZOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh pa3InyHble METObI U 3alPOCHI TPH TOUCKE U 0TOOpe HHPOPMALIUH U
COOTBETCTBYIOLIMX JJAHHBIX, HEOOXOIUMBIX JJIs1 BBIIOJIHEHHs y4€OHBIX U I03HABATENIbHBIX 33124
OIPENeNEHHOT0 THMA, MPUOOPETEHHE ONbITa B O0JIACTH HCHOJIb30BAHHUSA HH(OPMALMOHHO-
KOMMYHMKATUBHBIX TE€XHOJIOTHH, OBJIaJIeHUE KyJIbTYypOi aKTUBHOI'O HCIOJb30BAHUS PA3IMUHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSTEJIbHO BBIOMPATh ONTUMAlbHYIO (GOpMY MPEICTaBICHUSA
MHPOPMAIMN U WJUTIOCTPUPOBATh PELIaeMble 3aJayd HECIOKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumMu GopMaMu rpauKi ¥ UX KOMOWHAIIUSIMH;

YMEHHUE HCIIOIb30BaTh M AaHAIM3UPOBATH B IIpomecce yuyeOHOW M HCCIeq0BaTeNbCKOM
JEATebHOCTH MHPOPMALIUIO O BIMSHUU MPOMBIIIJICHHOCTH, CEJILCKOTO X03sICTBA ¥ TPAHCIIOPTA
Ha COCTOSIHHE OKPYIKAIOIIEH IPUPOTHON CPEIbl.

KoMMyHNKaTHBHBIE YHHBEpPCATbHbIe yueOHbIe AeiicTBUS:

YMEHHUs 3aJaBaTh BOMNPOCH (B XoAe auamora W (WJIM) JTUCKYCCHH) TO CYIIECTBY
o0CyxmaemMoil TeMbl, (OpPMYJIHPOBAaTh CBOHM MPEUIOKECHUS OTHOCHTEIBHO BBIIOJHECHUS
MPEJIJIOKEHHOM 3a7auu;

YMEHUS MPEICTaBIATh MTOTYYCHHBIE PE3YyIbTAaThl TO3HABATEILHON AEITEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTh MPE3CHTAIMI0 pPE3YJIbTAaTOB BBIMOJHEHHS XHMHUYECKOTO
SKCTIepUMEHTa (1abopaTOpPHOrO OMBITA, JIAOOPATOPHOH pabOTHI MO HCCIECAOBAHUIO CBOWCTB
BEII[ECTB, y4eOHOT O TPOEKTA);

YMEHHUSI Y9eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEILHOU U
MCCIIeIOBATEIbCKON JEATebHOCTH MPU PELIEHUH BO3HHMKAIOIIMX IPOOJIeM Ha OCHOBE yuéra
OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULIMHA (00CYXAeHus, OOMEH MHEHUSMH, «MO3TOBBIE
IITYpPMBI», KOOPJMHALIUS COBMECTHBIX JEHCTBUM, ONpeaeIeHNe KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHOM paOOTHI U APYTHE).

PerynsiTuBHBbIEe YHHBepcaJIbHbIEe YUeOHbIe JelcTBHUA:

YMEHHUE CaMOCTOSTENILHO OINPENeNATh 1eN AESTEeIbHOCTH, INIAHUPOBATh, OCYILECTBIATD,
KOHTPOJMPOBAaTh W TPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATEIHLHOCTh, BBIOMPATH
HauOonee HS(¢eKTUBHbIE CHOCOObI  pemeHuss Yy4eOHbIX U I1O3HABaTEeNbHBIX  3ajad,
CaMOCTOATEJIBHO COCTaBJIATh MJIM KOPPEKTHPOBATH MPEIOKEHHBIM aIrOpUTM IEUCTBUH IIPH
BBHIMIOJIHEHUH 3a/laHUuil ¢ y4ETOM TMIOJlydeHHs HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIHIX, OL[CHUBATh COOTBETCTBUE TMOJTYYEHHOI'0 Pe3yiIbTaTa 3asiBICHHON I[N,
YMEHHE UCIOJIh30BATh M aHAIM3HPOBATh KOHTEKCTHI, IPE/IjIaracMble B YCIIOBUH 3aIaHUH.

NPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHIO O00S3aTENBHOTO COAEpIKaHUS,
YCTaHOBJICHHOTO JaHHOW (QenepanpHOil pabodeil mporpaMMol, BBIIEISIOT: OCBOCHHBIC



O6y‘laIOI_HI/IMI/ICH Hay4YHbIC 3HAaHUA, YMCHHUA H CII0COOBI HeﬁCTBHﬁ, CHeLlI/I(bI/I‘ICCKI/Ie JJIA

npeaMeTHONH o0nactu «XuMus», BUAbI JEATEIbHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpeTalNy, IPeoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHbBIX YU€OHBIX U HOBBIX CUTYaI[UsX.

K koniy oOyueHus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTh COPMUPOBAHHOCTD Y O0YYAIOLIMXCS YMEHUMN:

pPacKpbIBaTh CMbBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMHUYECKUM
AJIEMEHT, TMPOCTOE BEIECTBO, CIIOXHOE BEIIECTBO, CMech (OIHOpOAHAs U
HEOJTHOPOJHAs), BaJEHTHOCTb, OTHOCHTEJNbHAas aTOMHasi W MOJIEKYyJIsipHas Macca,
KOJMYECTBO BEILECTBA, MOJIb, MOJSIpHasg Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTa B COCNWHCHUU, MOISPHBIA OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPUIIATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKasl Peakius, Kiaccupurarus
peaKkiii: peakiuu COCIUHEHHUS, PEAKIIUHU PA3JI0KEHUS, pEaKI[UK 3aMelICHU I, PEaKIINU
o0MeHa, 9K30- ¥ SHJA0TEPMUYECKUE PEAKIIUH, TeIJIOBOU 3 PeKT peakuuu, sApo aToma,
AIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOMTaslb, paguyc aToOMa, XUMHUYECKas CBS3b,
MOJIIpHAsl U HENOJSIPHAsl KOBAJEHTHAsl CBsA3b, MOHHAS CBSI3b, MOH, KaTUOH, aHHOH,
pacTBOp, MaccoBas J10Jis BelecTBa (IIPOILEHTHAs KOHIIEHTPAIKsl) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATUH M HPUMEHSATH 3TH
MOHATUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPALLICHUI;

UCIOJb30BaTh XUMHUYECKYI0O CHMBOJMKY JJIsI COCTaBieHHS (OpPMYJT BeEIIECTB H
YpPaBHEHUN XUMHYECKUX PEAKIIHIL;

OMpENEeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUAX, MPUHAMIEKHOCTh BEIIECTB K
onpenenéHHOMY Kiaccy COeAMHEHUH 1o (opMyrnaM, BUA XUMHYECKOH CBS3U
(xoBaJIeHTHAsl M1 HIOHHAS) B HEOPTAHMYECKUX COCTMHEHUSX;

packpeiBaTh cMmbich Ilepuogunueckoro 3akona JI. M. MeHneneeBa: 1eMOHCTpUPOBATH
MNOHUMAaHUE MEPUOANYECKON 3aBUCHUMOCTH CBOMCTB XMMHMYECKHX JJIEMEHTOB OT HMX
nonoxkeHuss B Ilepuoanmueckoil cucreme, 3aKOHOB COXPAaHEHMSI MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€EHHS, 3aKOHa ABOraapo;

OMKCHIBAaTh M XapakTepu3oBaTh TabmmuHyio Qopmy Ilepuogudeckoit CHCTEMBI
XUMHUYECKUX D3JIEMEHTOB: pa3jMuyaTh MOHSITUS «TJaBHas moAarpynmna (A-rpymmna)» u
«mobounass moarpynmna (b-rpymma)», maneie u OoJbIIKME MEPUOJbI, COOTHOCHUTH
0003HaueHus, KOTopble uMetoTcst B Tabnuie «llepuonnyeckas cucreMa XHMHUYECKUX
anemenToB JI. . MenneneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB M 3apsja  sapa, oOIee 4YHUCIO DIEKTPOHOB H
pacrpeeneHue uxX 1Mo AIEKTPOHHBIM CIIOSM);

KJIaCCU(HUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKUE
peakiuu (Mo YHMCIy U COCTaBY YYAaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEMJIOBOMY
shdexty);

XapaKkTepru30BaTh (OMHCHIBATH) OOIIME XWMUYECKHE CBOMCTBA BEIIECTB pPa3IMYHBIX
KJIAaCCOB, TMOJATBEpXkJAas  ONHMCaHUE TNpPUMEPaMH  MOJEKYISPHBIX  ypaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

MPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCMMOCTH OT MX Ka4ye€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B PA3JIUYHBIX YCIOBHUSIX;
BBIYUCIATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 0 GOopMyJie COSNUHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, NIPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOW peaKIUu;



MPUMEHSITh OCHOBHBIE OINEPAllMUA MBICIUTEIBHOU NEATEIbHOCTH — aHAJIW3 W CHUHTE3,
CpaBHEHHE, 0000IIEHHE, CUCTEMATU3ALNIO, KJIacCU(UKALIMIO, BBIIBJICHUE NMPUYMHHO-
-CJIEICTBEHHBIX CBSI3€M — JIJI1 M3YYEHHUS! CBOMCTB BEILIECTB M XMMHYECKHX pPEaKIU,
€CTECTBEHHO-HayYHble ~ METOABI ~ MO3HAHUSA —  HAONMIOJEeHHWe,  W3MEpEeHHe,
MOJIeJTMPOBAHUE, SKCIEPUMEHT (pEabHbIM U MbICJICHHBIN);

CleoBaTh TMpaBUJaM IOJb30BAHHMS XHMHUUYECKOW TIOCYIOW © J1abOpaTOPHBIM
00Opy/lOBaHUEM, a TaK)Ke MpaBHJIaM OOpAIIeHHsS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBIMOJHEHUIO TA0OPATOPHBIX XUMHUYECKHUX OMBITOB IO MOTyYEHHUIO
U COOMpaHMIO Ta3000pa3HbIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
pacTBOPOB € OMpPENENEHHON MAacCCOBOM JIOJIEW PaCTBOPEHHOTO BEMIECTBA, MIIAHUPOBATH
U TIPOBOJIUTH XUMHUYECKHUE IKCIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IICIOYCH H
KHCIIOT C TOMOIIBIO MHANKATOPOB (JTaKkMyc, heHONPTaIenH, METHIIOPAHK U IPYTHE).

K konmy oOyueHus B 9 kiiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh C(OPMUPOBAHHOCTh Y O0YUAIOLINXCS YMEHUMN:

PACKpPBIBAaTh CMBICJI OCHOBHBIX XMMHMYECKHUX IOHSTUN: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, BAJIEHTHOCTD,
JIEKTPOOTPULIATENBHOCTb, CTENEHb OKHUCIEHHS, XUMHUYECKas PEeaKLus, XUMHYecKas
CBSI3b, TEMJIOBOU 3(PPEKT peakiuu, MoJb, MOJISPHBIA 00BEM, pacTBOp, IIEKTPOIUTHI,
HE3JIEKTPOJIMTHI, 3JIEKTPOIUTHYECKasl IUCCOLMALUS, PEAKUUH HOHHOTO OOMEHa,
KaTaJln3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEaKLuHy,
OKHMCJIMTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM,  OKHUCIUTENIb,  BOCCTAHOBUTEIID,
OKHCJICHHE W BOCCTAHOBJIEHHE, aJUIOTpOIuUs, aM(OTEpPHOCTb, XHUMHYECKas CBS3b
(KoBaJIeHTHAsl, WOHHAs, METAJIMYecKas), KpHUCTaUIMYecKas pemérka, KOoppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOM pEaKLUH, INPEAEIbHO JOMyCTHMas
koHuenTpamus [1JIK BemecTna;

WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKMX MOHATUH M NPUMEHATH 3TH
MOHATHUS TIPU OMHMCAHUH BEUIECTB U UX MPEBPAIICHUI;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJISi COCTaBICHHS (OpPMYJT BELIECTB H
YPaBHEHHMM XUMHUYECKUX PEaKIINii;

ONpENENATh BAJICHTHOCTb U CTENEHb OKHUCJIEHUS XMMHMYECKUX DIEMEHTOB B
COCIVHEHMSIX PA3IMYHOIO COCTaBa, IPUHAIJIEKHOCTb BEILECTB K ONPEIEIEHHOMY
KJaccy COeIuHEHMH mo (opMmyiaMm, BHUJ XUMHUYECKOW CBS3U (KOBaJeHTHas, MOHHaf,
METAJIJINYECKas) B HEOPraHMYECKUX COCIUHEHMSX, 3apsA] HMOHAa II0 XMMHYECKOU
dopmyre, xapakTep Cpeibl B BOJHBIX PaCTBOpax HEOPraHUYECKHX COEAMHEHUH, THII
KPUCTAJUIMYECKOHN PEIIETKY KOHKPETHOI'O BELLECTBA;

packpbiBaTh cMbica [lepuonudeckoro 3akona [I. . MenneneeBa u 1eMOHCTPUPOBATh
ero IOHMMAaHUE: OMKCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy [lepromuueckoit
CHUCTEMbl XHMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATUS «rjaBHas noarpynna (A-
rpynna)» u «mnobounas mnoxarpynna (b-rpymma)», Mmansle u GoJbliue IEPUOADI,
COOTHOCHUTh O00O3HAu€HHs, KOTOpbIE MMEIOTCS B MEpPUOANYEcKOil Tabnuue, C
YHCIOBBIMU XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn Aapa, olIiee YMCIo 3JIEKTPOHOB U paclpeielIeHne UX 10 IEKTPOHHBIM CII0sM),
OOBACHATH OOLIMEe 3aKOHOMEPHOCTM B W3MEHEHMHM CBOMCTB 3JEMEHTOB U HX
COEAMHEHUM B IpeAesax MaJbIX MEPUOAOB U IJIaBHBIX MOATPYII ¢ YUETOM CTPOECHMUS
UX aTOMOB;



KJIaCCU(PUIIMPOBATh XUMUYECKUE 3JIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKUE
peakuuu (1Mo YMCiAy M COCTaBY YYacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
3pdeKTy, 10 U3MEHEHHIO CTEIEHEH OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);
XapaKkTepu30BaTh (OMHCHIBATH) OOIIME U cHeU(UYecCKue XUMUYECKHE CBOWCTBA
MPOCTHIX U CIOXKHBIX BEIIECTB, MOATBEPKIasl ONMCaHUE TTPUMEPAMH MOJIEKYIISIPHBIX U
WOHHBIX YpaBHEHUH COOTBETCTBYIOIIMX XUMHUYECKUX PEaKIINi;

COCTaBJIATh YPAaBHEHUS SJIEKTPOJUTUYECKON AUCCOIMALIMN KUCIIOT, IIEeJI04YeH U COJIeH,
MIOJIHBIE U COKpALIEHHbIE YPaBHEHMs peakluii HOHHOTO oOMeHa, ypaBHEHHUs peaKIHii,
MOATBEPXKAAIONINX CYLIECTBOBAaHWE TI'E€HETHYECKOM CBSI3M MEXAY BeIIeCTBAMHU
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEICTBOM
COCTAaBJICHHS DJIEKTPOHHOT O OajlaHCa ITUX PEaAKIIHi;

MIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUH B Pa3IMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 dJIeMeHTa 0 GpopMylie COeNUHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B
pacTBOpE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIIHH;

coOMI0aTh TpaBWiIa MOJIb30BAHMS XUMHYECKOM TOCYAOM U  J1abopaTOpHBIM
o0opy/noBaHUEM, a TaK)Ke IpaBWiIa OOpalleHHs] C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMH 110 BBINOJIHEHUIO JJAOOPATOPHBIX XUMUYECKHUX ONBITOB IO MOJYyYEHUIO
¥ COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (AMMHUAKA U YIIIEKHCIIOrO rasa);

IIPOBOJIUTH PEAKLMH, MOJTBEP)KIAIOIINE KaYeCTBEHHBI COCTaB pa3iMUYHbIX BEIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOpUI-, OpOMUA-, MOIUI-, KapOoHaT-, docdart-,
CHIIMKAT-, Cylb(}aT-, THIPOKCHI-MOHBI, KATHOHBI aMMOHHUS W HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHUYECKHX BELIECTB;
MPUMEHSITh OCHOBHBIE OINEpAllMd MBICIUTENbHON AESTEIbHOCTH — aHAIW3 U CHUHTE3,
CpaBHEHHE, OO0OOIEHHE, CHCTEMAaTU3allMI0, BBIIBICHHE TNPUYNHHO-CIEICTBEHHBIX
CBsI3e — U1 M3YYEHHS CBOWCTB BEIECTB M XHMHUYECKUX pEaKUUH, eCTECTBEHHO-
HayyHble METOAbl IO3HAHUS — HaAONIOJEHHEe, U3MEpPEHUE, MOJAEIUPOBAHUE,
AKCIEPUMEHT (peabHbII U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosauyecTBo yacoB
Ne HaumeHoBaHue pa3aesoB u DJieKTpOoHHbIE (LM poBbIe)
n/n TeM NPOrpPaMMbl Bcero Konrpoaeurie Hpakrueckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK
NPaKTUYECKOM A TeIbHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
12 BemecTtBa u xumnueckue 15 1 bub6moreka [JOK
peaKIiu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHelnue npeacTaBuTe 1M HEOPraHUYeCKMX BeleCTB
91 Boznyx. Kucnopon. ITonsitue 5 bu6mmoteka [IOK
' 00 oKkcHmax https://m.edso0.ru/7f41837c
29 Bonopon.Ilonstue o kuciorax 8 1 bu6motexa [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTre 06 5 1 1 bubmorexa [IOK
OCHOBAaHHUSX https://m.edso0.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 1 but6moreka [JOK
HEOPraHUYECKUX COCTUHEHUIN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Pasnea 3. llepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3iemMeHToB /[. U. MengeneeBa. CTpoenune aToMOB.

Xumuueckas cB3b. OKHCINTEILHO-BOCCTAHOBHTEJIbHbIE Pe€aKkunuu



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

[Teproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

3.1 XUMHUYECKuX 3jemMeHToB /. U. 7 brbmmorexa LIOK
https://m.edsoo.ru/7f41837c¢
Mennene-eBa. CtpoeHue
aToMa
Xumudeckas CBSI3b.
3.2 OKHCIUTETBHO- 8 bubmioreia LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEIIBHBIC PEAKIIUH
Hroro no pasaeny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM undpoBbie
Ne i/ P KonrTpoasbnbie | IlpakTuyeckue (mupp )
NMporpamMmabl Bcero oOpa3oBarejbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO H XMMHUYECKHE PeaKIMH
[ToBTOpEHUE U yriybiieHue 3HAaHU I bubmmoreka [IOK
1.1 5 1
OCHOBHBIX Pa3JieioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmmorexa [IOK
' peaxiuii https://m.edsoo.ru/7f41a636
DNIEKTPOIUTUYECKAS U CCOLIAAITHS. but6moreka [JOK
1.3 8 1 1
XUMHUYECKHE PEakiii B paCTBOPAx https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
91 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [{OK
' anemeHToB VIIA-rpynmer. 'anorens https://m.edsoo0.ru/7f41a636
2| o 6
' PYHIbL -€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
23| swewenros Vapya. Ason goctopus | 7 ;| Bumoresa LK
| PYTHIBL A30T, P https://m.edso0.ru/7f41a636
COCJTMHECHUS
. JIEMEHTOB -CpyIbl. YT u
. Py poa https://m.edsoo.ru/7f41a636
KPEMHUN U UX COCUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

31 06 . 4 bubmmoreka [IOK
' HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
3.9 Basrei . 16 bubmumoreka [IOK
) HEWIIME METAIIIBI U UX COCIUHEHUS https://m.edso.ru/7f41a636
Hroro no pasaeny 20
Pa3znen 4. XumMus u okpy:Kawmas cpeaa
4.1 BemtectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' H p https://m.edsoo.ru/7f41a636
Hroro no pazueiy 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
No KosuyecTBo yacos DJieKTPpOoHHbIEe HUGpoBbIE
. Tema YpPOKa Beero KOHTpOJILHLIe HpaKanecxne OﬁpaBOBaTeJIbeIe
padoThI padoThI pecypchl
1 IIpenmer xumun. Ponb XuMuM B )KU3HU 1 but6mmoreka [JOK
yejioBeka. Tema u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [TonsaTtue o MeToMaX MO3HAHUS B XUMUH 1 bubamorexa LIOK
https://m.edsoo.ru/ff0d227e
IIpakTrueckas padora Ne 1 «IIpaBuia paboThI
3 B §a60paT0pI/II/II:/I PUEMBI O6p5HlGHI/I}II(): 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d23dc
7a060paTOPHBIM 000PYAOBAHHEM)
Yuctele BemecTBa U cMecH. CriocoObl bub6morexa IIOK
4 . 1
pasjiesieHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padora Ne 2 «Pa3nencHue
5 cafeceﬁ (Ha npnl?vlepe OUYMCTKH HolllsapeHHOI?I 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJICKYJIBI 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHE IIEMEHTHI. 3HAKH (CHUMBOJIBI) 1 bubmmorexa [IOK
XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIIECTBA 1 bubmorexa HOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB. 1 but6moreka [JOK

Xumnueckas popmyia. BaireHTHOCTE aTOMOB

https://m.edsoo.ru/ff0d2eae



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

XUMHYCCKHX DJICMCHTOB

11 OtHOCHUTeNIbHAs aTOMHAs Macca. bubmmoreka [IOK
OTHOCHTE bHAS MOJICKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1019 XUMHYECKOI'O 3JIEMEHTA B but6mmoreka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 KommnuectBo Bemecrtsa. Mons. Monsipaas bu6moteka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOu3nyecKne 1 XUMUICCKHUE SBICHUS. bu6moreka [IOK
XuUMUUecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ ycinoBUs IPOTEKAHUS bubmumoreka [IOK
XHUMHYECKUX PEaKIuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHUSI MacChl BEILIECTB. bubmmorexa [IOK
XUMHUYECKHE ypaBHECHHUSI https://m.edsoo.ru/ff0d3b88
Breraucnenus koaudecTBa, MacChl BEIIECTBA 110 bub6moreka [JOK
17 .
ypaBHEHUSM XUMHUYECKUX PEAKIUi https://m.edsoo.ru/ff0d5708
Knaccndukanms XuMUIecKuX peakIuii
18 (COG}II/IHq;HI/ISIHpaSJ'IOX(CHI/ISI 3a£em;mﬂ Bubmorexa [OK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIH-
19 SHIUKJIOT EAUCT. 0606}];{l6HH6 u bubmorexa LOK
. https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3alusl 3HAHUI
20 Kontponbhas pabora Nel no teme «Bemecrsa bu6muotexa LIOK
Y XUMHUYECKUE PEAKLIUI» https://m.edsoo.ru/ff0d4290
51| Knenopon—mewer w rpocron semenyso, bumorera LIOK
https://m.edsoo.ru/ff0d448e
O3oH
99 du3nUecKre 1 XUMUIECKHUE CBONCTRA but6moreka [JOK

KHCIIOpoJa (peaKkuy OKUCICHUS, TOPEHHE).

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4614

TToHaTrne 006 oxkcuoax

Crioco6bI oTy4eHus KUCIOPOAa B

23 71a00paTOPHH U MPOMBIIIICHHOCTH. Bubmorexa IOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoit 3PpheKkT XUMHUUECKON peaKIuH,
24 MTOHSITHE O T(SS))MOXI/IMI/I‘-IGCKOM y;l))aBH:HHH brbmmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTEPMHUUYECKUX PEAKITUIX
TommmBo (HEPTh, YroJib U METaH).
25 3al"p}I3HeI§I/qu];OS,H}}III;(a CIOCOOBI Z:ro Bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
PEOTB pAIICHUS
[IpakTraeckas padora Ne 3 mo Teme
26 «I?IonyquI/Ie u I206I/Ipaﬁme KHCIIOpOa bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHUE ero CBOMCTBY»
97 Bonopon — 3nemMeHT u poCTOE BEIIECTBO. bub6mmoreka IJOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nUecKre 1 XUMUIECKHUE CBONCTRA bu6moreka [JOK
Bogopona. [Ipumenenue Bogopoia https://m.edsoo.ru/ff0d4dd0
29 [TonaTue o KUCIOTax M COJSAX brbmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObl moJy4eHus BOIOPOa B bubmmorexa [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o Teme
31 «I?IonyquI/Ie u I(:061/IpaHI/Ie BOZIOpO/IA Bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
U3YYCHHE €r0 CBOMCTBY
. " but6mmoreka [JOK
32 MousipHbIii 005EM ra30B. 3akoH ABOraapo https://m.edsoo.ru/ffod542e
33 Brrunciienust 00b€Ma, KOJIMYESCTBA BEIIESCTBA bu6mmoreka [JOK

rasa 1o €ro u3BCCTHOMY KOJIMYCCTBY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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BELIECTBA UK 00BbEMY

Brruncienus 00bEMOB ra30B M0 YpaBHEHUIO

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHEBIX Bu6mmorexa [IOK
peat . https://m.edsoo.ru/ff0d5708
OTHOIIIEHMI Ta30B
35 du3nyeckue €CKHE CBOICTBA BO brbmorexa LIOK
U3UYCCKHE M XUMHYCCKHE CBOHCTBA BOMIBI
A https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanui. [loHarne 00 MHIANKATOpPAX Bubmmorexa [IOK
' A P https://m.edsoo.ru/ff0d59e2
B .H
| o e e
HEHACBHIIIEHHBI TBOPBHI. Bast 10JIs
”1 pacTBop A https://m.eds00.ru/ff0d5b40
BEI[ECTBA B PACTBOPE
I1 6ota Ne 5
| e b
WU OTOBJICHU TBOPOB C OII NEHHOMN
p N N p p et https://m.edsoo.ru/ff0d5eba
MacCOBOM JI0JIeii PaCTBOPEHHOTO BEIIECTBAY»
39 KonTtponbshas pabora Ne2 mo reme bu6mmorexa [IOK
«Kucnopona. Bomopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIACCH(PHUKAIUS, bu6moreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
I -
" OJTyYCHHE U XUMUYECKHE CZ)OI/ICTB& BuGmorexa [[OK
KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX
p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHUs: cOCTaB, Kiaccuukanus, bub6mmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenue u XuMH4YECKHE CBOMCTBA bubmmotexa LIOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kiaccudukaius, bub6moreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yenue U XUMHYECKHE CBOWCTBA KUCIIOT bubmmoreka [TOK



https://m.edsoo.ru/ff0d5708
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Conu (cpenHue): HOMEHKIIATypa, CIIocOObI

bubmmoreka [IOK

40 MOJTYYCHHUS, XAMUYIECKUE CBOW CTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas paborta Ne 6. Perenue
47 JKCIIEPUMEHTAIIBHBIX 33124 10 TEME bubmumoreka [IOK
«OCHOBHBIC KJIACChI HEOPTaHHYCCKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'enetnueckast CBsSI3b MEXIY KlaccaMu but6mmoreka [JOK
HEOPraHWYEeCKUX COCTUHEHHH https://m.edso0.ru/00ad9a50
49 O0600I1IeHIE ¥ CHCTeMaTH3allMs 3HAHUH Bubmuorexa LIOK
https://m.edsoo.ru/00ad9ch2
50 KonTtponsHas padora Ne3 mo teme "OCHOBHBIC bubmumoreka [IOK
KJIACChl HEOPTaHUYECKUX COCTUHEHUI" https://m.edso0.ru/00ad9ela
[TepBbIe MOMBITKY KiIacCHU(BUKAITAH
51 xnﬁnqecxnx 3JIEMEHTOB. I(?}OHﬂITII/Ie 0 rpyImmax Bubmorexa IOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
Ilepuoanueckuii 3axoH u [lepuonuueckas
52 CI/I(EFGMI; XUMHUYECKUX B.HGMCII;TO];I . N. brbmmorexa LIOK
https://m.edsoo.ru/00ada52c
MenpeneeBa
53 [lepuonpl, rpymnmbl, HOATPYIIIIBI bubamorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIZIED. bubmumoreka [IOK
N3otomnbl https://m.edsoo.ru/00ada342
CrtpoeHune 3JIeKTPOHHBIX 000JI09E€K aTOMOB
55 3J1T:M6HTOB Hepnpoanqecmﬁ cuctemsl [1. U. Bubmmorexa [OK
https://m.edsoo.ru/00ada6bc
MenpeneeBa
56 XapaKkTepucTUKa XMMAYECKOI 0 AJIEMEHTA I10 bu6morexa [IOK

ero noJioxkeHuto B Ilepuoanueckon cucreme

https://m.edsoo.ru/00ada824
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. . MenneneeBa

3navenue [leppoanueckoro 3akoHa JJis

S7 pa3BUTHA HAyKu U mpakTuku. 1. U. 1 Bubmorexa IOK
MeniesneeB — y4&HBIN, MEAAror U rpaXk [aHiuH https.//m.edsoo.n/Q0adad6e
58 DIIEKTPOOTPHUIIATEIILHOCTh ATOMOB 1 bubmumoreka [IOK
XAUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonHnast xumMudeckas CBs3b 1 Bubmorexa [IOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTtHas nmossipHasi XuMu4eckasi CBsI3b 1 bubmmorexa TOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOIsIpHAs XUMHUYECKasi CBS3b 1 Bubmmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS 1 bubmioreia LIOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIIH 1 bubmioreia LIOK
https://m.edsoo.ru/00adb076
65 KonTtponbshas pabora Ned o teme «CtpoeHue 1 bubmoreka [IOK
aToMa. XMMHUYECKas CBSA3b https://m.edsoo.ru/00adh486
66 O000111eHNE U CUCTEMATU3AIAS 3HAHUI 1 ﬁ;;?:jllxee};zi?ﬁ/ 00adb33c
67 O0001Ie e U cucTeMaTu3anys 3HaHUI 1 ﬁ;g:;ﬁ;é;;;{ﬁﬁlo 0adoch?
68 Wrorosas koHTpoJbHas paboTa 1 Bubamorexa IOK
https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaunuecTBo uacos

DJIeKTPOHHbIE HU(POBbIE

JI:;-)H Tema ypoxa Beero Kontpoabnbie | IlpakTHueckne | 00pasoBaTejbHbIE
padoThI padoThI pecypcsol
Ilepuoanyeckuii 3axoH. Ilepuoanueckas
1 CI/I(?TeMHa XUMHYECKUX 3JI€M§HT§B . . 1 Brbmiorexa LIOK
https://m.edsoo.ru/00adb59e
Menpeineesa
3aKOHOMEPHOCTH B H3MEHEHHH CBOWMCTB
2 XI/IMquCKEIx 3JIEMEHTOB TIEPBBIX TPEX 1 Bubmmorexa [OK
https://m.edso0.ru/00adb6h6
MIePHUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmoteka [JOK
HEOPraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMudeckoil ¢BI3U U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo reme

) «IloBTOpEHUE U yriyOaeHUe 3HAaHUN 1 1
OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca

5 Krnaccudukanus XdkMHUYECKUX PEaKIuii o 1 bubmotexa [JOK
pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOW PEAKLIUH.

7 ITonsaTtue o FOMI;FGHHBIX u FGTGpOl":HHLIL)[( 1 Bubmiorexa LIOK

https://m.edsoo.ru/00adbe9a
peaxIusax
[ToHsiTHE O XUMUYECKOM PABHOBECHUHU.

8 DaxTopsl, BIUAOLIME HA CKOPOCTh 1 bubmuoreka LIOK
XUMHUYECKON PEaKIUH U MOJIOKEHHE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHbIE 1 bubmotexa [JOK
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peaxIuu https://m.edsoo.ru/00adcade
10 Teopust 31EKTPOTUTUUECKOMN U CCOITUAIIUH. bu6moreka [JOK
CuutbHBIC U CTTa0BIE ATIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
1 Yo e VpaBHe cAKLLL bubmoteka IJOK
HHBI BHEHMS ui
P peatt https://m.edsoo.ru/00add448
X o
12| ocosamit s cnere npexcrassenii o bitsorera LIOK
. pea https://m.edsoo.ru/00add5d8
NEKTPOIUTHYECKOMN T CCOLMalliN
Xu o o
s eMI;I‘-IZCKI;Ie 013(();130:13: COJ:)GI/I B CBeecTeOu BuGmiorexa LIOK
n TaBJICHUM JIEKTPOJIUTAY €CKOU
pea P https://m.eds00.ru/00add8b2
JUCCOLIMAITTT
14 ITo €0 0JIN3¢ CoJIcH bubmiorexa LIOK
HATHE O TUPOJIU nei
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [JOK
15 0606 7
ODHICHIE H CHETCMATHIATINE SHATHH https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1. «Pemenue bubmmorexa [IOK
16
OKCIEPUMEHTATBHBIX 32124 https://m.edsoo.ru/00addbfa
K 6ota Ne2
17 «;)EZE:HZE;:HTG;ZZ I/ICZ(()) le: eI/ISI bubmioreia LIOK
P 8 HHATITE https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)
18 OO011ast XxapaKTepuCTHKA Tajor eHOB. bubmotexa [JOK
XuMHUYeCKHe CBOWCTBA Ha MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
o | oo S
> HOTYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTueckas pa60TUa Ne 2 mo reme BuGmorexa LIOK
20 «Ilony4eHne coNTHON KMCIIOTHI, U3yUEHHE

€€ CBOWCTB»

https://m.edsoo.ru/00ade348
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Brrancnenwns mo YPaBHCHHUAM XUMHUYCCKHUX

21 . bubmuoteka LOK
€aKI[1ii, eCITM OJH U3 PEareHToB JIaH B
PRI, A P A https://m.edsoo.ru/00ade488
U30BITKE
OO6mas xapaktepuctika 3meMeHToB VIA- bubmotexa [JOK
22
TPYIIIIbI https://m.edsoo.ru/00ade64a
A .
23| Haomaenscopu o commmenn Buomiorex LLOK
X HU bl 1 WHEHW B
A p fl https://m.edsoo.ru/00ade64a
npupozae. XUMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoniopo, cTpoeHue, Gu3nIecKue u bubmotexa [JOK
XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Okc ceprl. CepHa cioTa,
25 @zéziilxngi;xnji;:;:;;L;;ﬁCTBa bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEH CHUE
XUMHUYECKHE peaKinu, JISKaIIue B OCHOBE
26 MPOMBIIIIJICHHOTO CII0c00a MOy eHUs bu6mmoreka [IOK
CEpHOI KHCIOTHl. XMMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpYXaloIlel cpebl COeAMHEHUSIMU CEphbl
27 Brrumucienne MaccoBoi 07U BBIXO/a bubmotexa [JOK
MPOYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO61mas xapakTeprucTuka 3JeMeHToB VA-
28 rpynmbl. A30T, pacipoCTpaHEHUE B bubmotexa [JOK
npupojie, PU3NIECKHEe U XUMHYCCKHE https://m.edsoo.ru/00adeea6
CBOMCTBa
AMMHaK, ero pu3n4ecKue 1 XUMHIECKIE bubmioreka [IOK
29 .
CBOICTBA, MOJYYCHUE U IPUMCHECHUE https://m.edsoo.ru/00adf004
[TpakTuueckas pabota Ne 3 mo Teme
partm % pabort HOTeN bubmoteka [JOK
30 «Ilony4yeHne ammuaka, U3y4eHuUe €ro

CBOHCTB»

https://m.edsoo0.ru/00adf180
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A3OTHas KUCIOTa, €€ PU3NUECKue u

bu6mmoreka [JOK

31 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
39 aMMOHHS B KaU€CTBE MUHEPATBHBIX bubmotexa [JOK
ymoopennii. XuMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKPY)KAFOIIEeH Cpelbl COCTMHEHUSIMU a30Ta
dochop. Oxeup dpocdopa u pochopnHas
33 KI/ICJI(I;TE q)mnje(flcng) I/IpXI/I(N\I:/I)‘-ICC(iPIC(I) " Brbmiotexa LIOK
o https://m.edsoo.ru/00adf68a
CBOICTBA, TIOJTy4EHUE
Hcnons3oBanue ¢pochatoB B KauecTBe
34 MHUHEpaJIbHBIX yzlq())6p(£Hm7I. 3arpsi3HeHue bubmmorexa LIOK
N https://m.edsoo.ru/00adfc20
npupoaHoun cpeanl Gocharamu
35 VYriiepol, pacnpoCTpaHeHHE B IPUPOJIE, bubmuoreka LIOK
bu3nYecKrue 1 XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepona, ux Gpu3ndeckue u
36 XUMHYCSCKHE CBOHCTBA. DKOJIOTHUCCKHE bu6moreka [JOK
poOJIeMBI, CBS3aHHBIE C OKCHIOM yTiepoaa https://m.edsoo.ru/00adfebe
(Iv)
37 VYroinbHas KuCI0Ta U €€ CoJn Bubmmorexa [OK
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padora Ne 4 mo Teme
38 "I'II)onyquI/Ie erP;eKchoro rasa. Bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
KauecTBenHas peakius Ha KapOoHaT-HOH"
[TepBoHaYaAILHBIC TTOHATHS 00
39 oprpaHI/ItIGCKI/IX BEIIECTBAX KaK O bubmorexa TIOK
https://m.edsoo.ru/00ae054e
COCIMHEHMSIX yTIIepo/ia
. Bbu6moreka [JOK
40 Kpemnuii 1 ero coenuneHus

https://m.edso0.ru/00ae080a
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[Tpaktuueckas paborta Ne 5. Pemienue
OKCIICPUMCHTAJIbHBIX 3a/la4 110 TEMC

bu6moreka [JOK

4 «BaxkHelme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonTponsHas padora Ne3 mo teme
42 «Baxileﬁmne II—)IeMeTaJ'IJ'II)I U UX bubmioreia LIOK
https://m.edsoo.ru/00ae0el8
COCITUHCHHUS
OO61mas XxapakTepuCTUKa XMMHYECKUX
43 3JIEMEHTOB — METaJIJIOB. MeTannnueckas bu6moreka [JOK
CBSI3b U METAJUINYECKAs KPUCTAIIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Gusnveckre cBOMCTBA METAIIIIOB
XUMHUYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMUYECKUN s HANIPSHKCHUI bubmmorexa LIOK
https://m.edso00.ru/00ae1156
METaJIOB
OO6mwme crmocoObl TOYYSHHS] METaJIIOB.
CrnnmaBbl. Beruncnenus no ypaBHEHUAM bubmmorexa LIOK
45 .
XUMHUYECKHUX PEAKIUil, €CITH OUH U3 https://m.edsoo.ru/00ae1156
PEareHToB COACPKUT MPUMECH
46 [Tonsatre o KOppo3UK METAJIOB bubmmorexa LOK
https://m.edso0.ru/00ae1278
47 [llenounbie MeTaIBI Bubmioreia LIOK
https://m.edsoo.ru/00ael4b2
48 OKCHIBI ¥ THIPOKCHUIBI HATPHUS M KaJTUsl bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [Ilen0uHO3EMENBHBIE METAJIIBI — KaJbLUN U bubmotexa [JOK
MarHui https://m.edsoo.ru/00ael5e8
. Bbu6moreka [JOK
50 Baxueiime coequHeHs KaabIus

https://m.edsoo.ru/00ael5e8
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51

O0001IIEeHE U cCUCTEMATU3AIUA 3HAHUH

52 KéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEHUS Bubmiorexa LIOK
https://m.edsoo.ru/00ae1886
[TpakTuueckas pabota Ne 6 mo Teme
53 "}IIZéCTKOCTB Bozm 1 METOMEI €€ bubmorexa [OK
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 P bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHIA H bubmotexa [JOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmioreka [IOK
%6 Keneso https://m.edso0.ru/00ae1d86
57 Oxcupl, rusipokcuibl U comu xenesa (1) u bu6moreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0o01eHue 1 cucTeMaTH3aIus 3HaHU!
[Tpaktuueckast pabora Ne 7. Pemenue
59 3KinepHMeHTanime 3a7a4 [0 TEME bubmorexa TIOK
B https://m.edsoo.ru/00ae3de8
«BakHe#IMe METaJITBI U UX COCTUHCHHUS
Boruncienus no ypaBHEHUSM XUMHUYECKUX
€aKIUi, €CITU OJIUH U3 PeareHTOB JIaH B
60 513613:’[11(6 UIH CO,I?Cp)KI/ITI;IpI/IMeCI/I. ) Brbmiorexa LIOK
. https://m.edsoo.ru/00ae1750
Brrumncienust MaccoBoi J0JIM BBIXOA
MPOAYKTa PEAKIUU
61 O060011IeHrE U CUCTEMATH3AIHAS 3HAHWUI
62 Kontponenas pabora Ned mo teme
«BakHel e MeTaJUTbl U UX COSTUHCHUSD)
63 BemectBa 1 Matepuansl B IOBCETHEBHON bubmmorexa LIOK

KHU3HHU YCIOBCKA

https://m.edso0.ru/00ae3f50
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64 XUMHUYECKOE 3arpsI3HEHUE OKPYXKaroIen 1 bubmuorexa IIOK
Cpebl https://m.edso00.ru/00ae4270
65 Ponb xuMnu B penieHuu 3K0I0TMYECKUX 1 bubmmorexa LIOK
npobJieM https://m.edso00.ru/00ae4270
. bub6mmorexa LIOK
66 O000111eHNE U CUCTEMATH3AINAS 3HAHUI 1 https://m.eds0o.ru/00ae0doa
. bu6mmorexka IIOK
67 O06o0mIeHre U CUCTeMaTH3allsI 3HAHUIA 1 https://m.eds0o.ru/00adb33¢
68 HroroBas KOHTpOJbHAS paboTa 1 Bubmmorexa [OK
TOrOBasi KOHTPOJIbHAS T
P P https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJNYECKOE OBECIEYEHUE OGPA3OBATEJLHOTO
MMPOLIECCA
OBSI3ATEJBHBIE YUEBHBIE MATEPUAJIBI JIUISI YUEHUKA

» Xumus, 8 kiacc/ ['abpuensn O.C., Ocrpoymo W.I'., Cnagkos C.A., AKiimoHepHO€e 00111€CTBO
«M3narenbctBoO «IIpocBemienne»

» Xumus, 9 knace/ I'abpuensa O.C., OcrpoymoB N.I'., CnankoB C.A., AKIuoHepHOE
obmectBo «M3narenbcTBo «IIpocBenienrer

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. I'abpuensu O. C., Bockoboitnukosa H. I1., imrykoBa A. B. HacronbHas kaura yautens.
Xumus. 8 ki1.: Metoaudeckoe mocooue. - M.: JIpoda, 2021.

2.T'abpuensu O. C., SAmykoBa A. B. Tetpaapb 15 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX
pa6or. 8 k1. K yuebnuky O. C. I'abpuensna « Xumus. 8 kimace». M.: Ipoda, 2022.

3. TNabpuensn, O. C. MeToanueckoe nocodbue k yueoHuky O. C. ['abpuensna « Xumus». 8
kiacc / O. C. I'abpuensa. — M. : [lpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. 'abpuensna «Xumus». 9
kiacc / O. C. I'abpuensia. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHogorudeckue kaptel k yueOHuky O. C. ['abpuensna «Xumus. 8 kiace :
meronuueckoe mocodue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHojgoruueckue kaptol Kk yaueOHuky O. C. ['abpuensna «Xumust. 9 kiace» :
Metonuueckoe mocodue / JI. U. AcanoBa. — M. : [Ipoda, 2018

7. Xumusi. 8 xi1.: KoHTponbHbIe 1 TpoBepouHble padboThl kK yueoHuky O. C. ['abpuensHa
«Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2022.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Ilwww.chemnet.ru T'azeta « XuMusi» u caiit 11 yaurtens «5 uay Ha YpOK XUMHN
http://him.1september.ru Equnas komnekuust LIOP: Ipenmernas komtekuus « XUMHUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:

xumusi. Komnekius Poccuiickoro o0meodpa3zoBaTebHOro nmoprasa
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnuxdepoBoi
http://www alhimik.ru Beepoccuiickas omumnuana MKOJIbHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuveckast XUMHs: JICKTPOHHBIA YUSOHHK JIJIS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMUH: JICKTPOHHBIH y4EOHUK
http://www hemi.nsu.ru OTKkpsIThIH KOJUTIEIHK: XUMHUS
http://www.chemistry.ru lucranuuosHas OJUMIIHAAA 10 XUMHH: TEICKOMMYHUKAIIMOHHBIN

00pa30oBaTeIbHBIN MTPOSKT
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/
https://www.yaklass.ru/






