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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHHM Ha YypPOBHE OCHOBHOTO 00mero o0pa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (enepanbHO paboueil MPOrpaMMbl
BOCITUTAHUS U C y4ETOM KOHLEIIIUU MPEenofaBaHus Y4eOHOro npeaMera « XuMHUsH)
B 00pa3oBaTeNbHBIX OpraHnm3anusax Poccuiickoit denepanuu.

[Iporpamma 1Mo XxuMuu Aa€T TPENCTABICHUE O IENsIX, OOIIeld CTpaTeruu
oOy4deHusi, BOCIUTAHUS M Pa3BUTUA OOYYAIOIIUXCS CpPEACTBAMH Y4eOHOTO
npeaMeTa, yCTaHaBJIUBAET 00s13aTeNbHOE IpeIMETHOE coJiepXKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM W CTPYKTYPUPOBAaHHE IO
pazienaM W TeMaM IMpOTpaMMbl IO XHUMHH, OMNpPENEseT KOJIUYECTBEHHBIC U
KaueCTBECHHbIC XapaKTePUCTUKU COJICp>KaHMUS, PEKOMEHYEMYIO
MOCJEAOBATEILHOCTh U3YYEHUS] XUMHH C YY4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, OMNpeAeNsieT BO3MOMXHOCTH MpeaMeTa Ui
peanuzaiuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOM
porpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHuUs, a TakKe TPeOOBaHUM K
pe3yibTaTamM 00y4YeHHUs XUMUU Ha YPOBHE IeJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BHJIOB Y4eOHO-TIO3HABATEILHOW JCATEIbHOCTH OOYYalomerocs II0 OCBOCHHIO
y4e0HOT0 CO/IepKAHUS.

3HaHUWE XUMHUHU CIY>KUT OCHOBOM uisi (OPMUPOBAHMUS MUPOBO33PEHHUS
oOy4Jaronierocsi, €ro MpeACTaBICHU O MAaTepUaIbHOM E€AUMHCTBE MHUpPA, BAXKHYIO
poJsib urparoT (QopMuUpyeMble XHMHUEWU MPEICTaBICHUS O B3aWMOIIPEBPAIICHHIX
DPHEPTrUM M 00 DBOJIOIMHU BEIIECTB B MPUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO pPa3BUTHSI 4YEJIOBEUECTBA — CHIPHEBOM, DYHEPreTUUYECKOM,
MUIIEBOM U 3KOJIOTMYECKOW 0€30MacCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumun:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXKHOCTEW  JJii  CaMOpPa3BUTUA U
dbopMHpOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00111el 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIQJ] B (DOPMUPOBAHUE MBINIJICHUS M TBOPYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CaMOCTOSITEIBbHOW  Y4EOHOM  JESTEIBHOCTH,
AKCIIEPUMEHTAIIbHBIX M MCCJIEOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(PeCcCHOHATBHOMN ACATEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYIHOTO MBIIIUICHHS, 3aKJIaJblBa€T OCHOBBI
[[EJTOCTHOTO B3IJIsIa HA €TMHCTBO MPUPOILI U YEJIOBEKA, SIBJSETCS OTBETCTBECHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YyJaroIIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3zoBaHre 00yUYarOITUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XHMHUHM OOECHEUYHMBAIOTCA CHEHU(PUKON
COJEepKaHUsl  yuyeOHOro  MpeaAMeTa, KOTOPBIA  SBISETCS  TEIarorHYeCcKH
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKM XMMHUHU Ha ONPENEIEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IlIEr0 00Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBbI MEPBOHAYATIBHBIX MOHITUNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM M HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX ITOHSATHU
OPraHUYECKON XUMHH.

CtpykTypa coiepxaHusi NporpaMMbl 10 XUMUU C(HOPMHUpPOBAHA HA OCHOBE
CUCTEMHOTrO Ioaxona K €€ m3ydeHuro. CoaeprkaHue CKIAIbIBa€TCSd U3 CHUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKOU
peakuun. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO IPHHIMILY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— ATOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akona JI. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

— TMpeacTaBleHUd 00 AIEKTPOJUTUYECKOM AHMCCOLMAllUA BELIECTB B
pacTBopax.

TeopeTudyeckue 3HAHKWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHSI K JPYyromMy, BBINONHAS (YHKUMU OOBIACHEHHS M MPOTHO3UPOBAHHUS
CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEH IMPAKTUYECKOTO NMPUMEHEHUSI U MOJy4YECHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue TMporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS O XUMUYECKON COCTABIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM IIO3HAaHMS B Hayke. M3ydeHue XuMuUM NPOUCXOAUT C INPUBJICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaAMETOB: «OKpYyKalomuid MUP,
«buonorus. 5—7 knacce» u «®Pu3uka. 7/ Kiacc.

[Ipy wu3yuyeHUHM XUMHUM MPOUCXOAUT (OPMUPOBAHHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTh COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHYECKOU
NEATEIbHOCTH 4YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3ajmaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XMMHUYECKHX
3HAHUN — Ba)KHEUINUX (PaKTOB, IMMOHSATHMA, 3aKOHOB M TECOPETUUYCCKUX IOJIOKCHHM,
JOCTYMHBIX 0000IIEHUI MHMPOBO33PEHUECKOIO XapakTepa, s3blka HAyKd, B



OpUOOUIEHUM K HAyYHbIM METOJaM I[I03HAHMSI TPU HW3YYEHUU BEIIECTB U
XUMHUYECKHUX PEaKIHi, B (OPMUPOBAHUHN M PA3BUTUU MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATEIBHOW U Y4EOHO-UCCIENOBATEIHCKON
NeSATEIbHOCTH, OCBOCHHMM TMpaBWi 0OE€30MacHOTO OOpallleHusi C BEIEeCTBAMH B
ITOBCEHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUsl BaXKHOE
3HauY€HUEe MPUOOPENH TaKue 1eJIH, KaK:

— (dopmupoBaHHe MHTEIJIEKTYalbHO pPa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYeCKOoe TMpUOOIIEHHUE
oOyJaromuxcss K CaMOCTOATEIbHOW IMO3HABATEIBHOU EATEIbHOCTH, HAYYHBIM
MeTOoJaM TO3HaHUs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBH, CIOCOOCTBYIOIIUX MPUOOPETEHNIO 00YHYarOIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUSA, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH,

— ¢opmupoBaHue o00OmEed (YHKIUOHAJIBHOW U  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBIICHUS
OKpY’KaOIIIer0 MHUpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIE MPH H3yYCHUU
XUMHH, TPUMEHATh UX IpPU PEUIeHUH NpoOJieM B MOBCEIHEBHON JKHU3HM U
TPYZIOBOM JI€SATEIBbHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TyMaHUCTHUYECKUX OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XUMHYECKHX 3HAHUW JUIsi BBIPAOOTKM OKOJIOTHUYECKU
1eJecOo00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEJAX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOUIeH MPUPOIHON CPEbL;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHHS OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIsl U HANpaBJIEHHOCTU AabHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX MJIs HM3yYeHUs XHMHUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBanus, coctabisieT 136 yacoB: B 8 kiacce — 68 vacos (2
yaca B HeJemo), B 9 kimacce — 68 yacos (2 yaca B Heel0).



COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Tpenver xumun. Ponh XMMUW B JKU3HH 4YelOBeKa. XUMHs B CUCTEME HayK.
Tena u BemecTBa. PU3NYECKHE CBOWCTBA BEIISCTB. ATpEraTHOE COCTOSHHE
BemiecTB. [loHATHE O MeTOAax TMO3HAHWS B XUMHUH. UHMCThIC BEIIeCTBa U CMECH.
CriocoObI pa3esieHust CMECEH.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 3IeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHToB. [IpocThie U cnoxHbBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnyeckasi ¢GopMyna. BajaeHTHOCTP aTOMOB XWUMHUYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHas Macca.
OTHOCHTENbHAS MOJEKYIspHas Macca. MaccoBasi 10JII XUMHUYECKOTO 3JIEMEHTa B
COCTUHEHUH.

KomunuectBo BemectBa. Monb. MonsipHast macca. B3aumMocBsi3p KoMuecTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IuHMI] BeuecTBa. Pacuérsl mo ¢opmynam
XUMHUYECKUX COEIUHEHUM.

duznveckre U XUMUYECKUE SBICHHS. XUMUYECKasi peakius U e€ MpU3HaAKH.
3aKOH COXpaHEHHS MAacChl BEUIECTB. XMMHUYeCKue ypaBHeHHs. Knaccubukanus
XUMHUYECKUX peakluil (COeIUHEHMS, Pa3I0KEHMs, 3aMEILCHUs, OOMEHa).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0H, MpaBuiIaMu padOThl B JIaOOpaTOpUH U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM O0OPYAOBaHUEM, U3YUEHUE U OMUCAHUE
¢u3nyecKuX CBOMCTB OOpa3IlOB HEOPTaHWYECKHUX BEIIECTB, HaAOIOICHNE
¢usnyeckux (IIaBJI€HHWE BOCKa, TasHUE JIbJla, PAacTUpAaHHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJAbI) U XUMHUUYECKHX (TOpEHHE CBEYM, NMPOKAIWBAHUE
MEIHOW MPOBOJIOKH, B3aUMOACHCTBHE MeJla C KUCIOTOM) SBJICHHUM, HAOIIOCHIE U
ONKCaHWE TPHU3HAKOB TPOTEKAHUS XMMHUYECKUX peakimuii (pa3ioxkeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUAOM Oapus, pa3ioxeHHe TMAPOKCHAA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE Kene3a ¢ pactBopom comu meau (I1),
U3y4eHHE CIOCOOOB pa3/elieHus CMEceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBIMIApYBaHWe, TUCTUUIALNA, XpoMaTtorpadus, TpoBeIeHIEe OYHCTKH TTOBAPECHHON
CONMM, HaONIOJCHWE W  ONHCAHWE  PEe3yJbTaTOB  TMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE MOJENEH MOJEKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelllnne npeacTaBUTeId HEOPraHUYECKUX BelIeCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3/leMeHT W MpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoja B OpuUpoje, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcuapl. [lpumenenue kucmopoma. CrocoObl



MOJIyYeHHUs] KHUCIIopoja B JabopaTopud U mpombiluieHHocTH. Kpyrosopor
KHCcIIopoa B mpupojae. O30H — ajuIoTpoIHas MoAU(pUKaIs KUCIOPOAA.

TernoBoit 3¢ dexT XUMHUECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKIuU. TOIUIMBO: Yroiab W METaH. 3arpsi3HECHUE
BO3/yXa, YCHJIEHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOA.

Bopopon — nsnemMeHT um mpocroe BemecTBO. HaxoxkzaeHuwe Bomopoaa B
npupoae, GU3MYECKUEe U XHUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

MoutsipHbIit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPaBHCHHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PacTtBOpBHI.
HacplllieHHbIe M HEHACBIIIEHHBIE PacTBOpPbI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10J1s1 BEIIECTBAa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOAbl. OCHOBaHMSI.
Ponp pacTBOpOB B NpUpOZE U B KU3HU 4desioBeka. KpyroBopot BOAbI B MPUPOJE.
3arpsi3HeHHre NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJI.

Knaccuduxanus nHeopranudeckux coenuneHuit. Oxcunpl. Kiaccuduxanus
OKCUJOB:  coieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnyueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [loyueHue okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHud. HoMeHknaTypa ocHoBaHWU. DPU3MYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucinor. Homenknarypa kuciaor. @usznyeckue u
XAMHUYECKUE CBOWCTBA KuUCIOT. Pan aktuBHOocTM MetaiuioB H. H. bekerosa.
[TomyyeHne KUCNOT.

Conu. Homenknarypa coneil. @uznueckue u XUMUYECKHE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eHeTHuecKas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COETUHEHUIA.

Xumuueckuii Ixcnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOpOAa B BO3yX€, MMOIYyYCHHUE,
coOupaHue, pacrno3HaBaHWE M HW3YyUYCHHE CBOMCTB KHUCIOpOJa, HaOJI0AcHUE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpamieHus: TopeHus (moXkapa), O3HaKOMJIEHHEe ¢ oOpasllaMu OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W W3YYCHHE
CBOMCTB BOJOposa (TopeHue), B3auMoeicTBre Bojgopoaa ¢ okcuaoMm menu (1)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOIIO/ICHUE OOpa3lioB BEIIECTB
KOJMYEeCTBOM 1 MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW pAaCTBOPEHUSI BEIIECTB C
pa3IUYHOM PACTBOPUMOCTHIO, TPUTOTOBJIICHUE PACTBOPOB C OMNPEACIEHHON
MacCOBOM J0JIeld pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBHE BOJABI C METaJlJIaMU
(HaTpyeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



UCCJEeIOBaHUE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIWKATOPOB B PACTBOpPAX KUCIOT M IIEIOYEH,
usydeHue B3ammojeiicTBus okcuma meau (Il) ¢ pacTBopom cepHOM KHCIIOTHI,
KHCJIOT C METajulaMH, pPEaKkUuil HEeUTpalv3aluy, MOJIYYEHHE HEPacCTBOPHUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUla APYTMM K3 PacTBOPa COJIA, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaxHeWimme Kiaacchl HEOPTraHUYECKUX
COEIMHEHUI.

IMepuonuueckui 3axkoH u lIlepuoguueckass cucremMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAs CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBbIE PeaKIUU

[lepBble MOMBITKK KIACCUPUKAIIMU XUMHUYECKUX dJIeMEHTOB. [loHsatne o
IPYIIAaxX CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIEJIOYHO3EMEIBHBIE METaJUIbL,
raJIOreHbl, UHEPTHBIC Ta3bl). IJIEMEHTHI, KOTOpPhIE 00pa3yloT aM(OTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnommueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JiauHHONEpuogHass  (HOpMBI
[Tepronnueckoit cucrembl xumudeckux snemMeHToB [[. . Menneneesa. [lepuoas
u rpynmnbl. OU3WYecKuil CMBICH MOPSIKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTonsl. Dnexktponsl. CTpoeHue
AIEKTPOHHBIX ~ 000JI04eK aToMoB TepBbIX 20 XUMHUYECKHX  DJICMEHTOB
[lepnogmueckonn cucremnl /. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM M3MEHEHUsI paJnyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U MEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckor CUCTEMBI XUMHUYECKUX
DJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. [[. M. MenneneeB — yd€HbId U
rpa)XJaHVH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchbl OKMCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuui IKCnepumMeHm:

u3ydeHue oOpaslloB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LIMHKA C PACTBOPAMHM KHUCIOT M WIEIOYEH, MPOBEJICHHUE OIBITOB,
WJUTIOCTPUPYIOIIUX — MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiu pa3aoKeHus, COSTUHEHHUS ).

Mesxcnpeomemnmnpwie ceaszu



Peanuzanuss MeXnpeaMeTHBIX CBA3€H MpuM M3y4eHUM XUMUU B 8 Kiacce
OCYILECTBIISIETCS YEpPEe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK Y MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, TEOpUs,
3aKOH, aHall3, CHHTE3, KiaccuuKaius, TEPHOIUIHOCTh, HAOII0IEHNE,
HKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aTroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOMBI, PAAUOAKTUBHOCTDh, MOJICKYJA, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, ra3, (PM3WYCCKUE BEIUYHHBI, ¢IHHUITBI
M3MEpPEHUS, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIA€MbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBO M XMMHUYECKasl peaKkuus

[lepnognueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUI H HX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B Illepuonnueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHWYECKUX BEIIECTB. XUMHYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KJIacCaM HEOPraHUYECKHUX
COCMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccuduxanuys XuMUYECKUX PEAKIIUNA MO pa3IMYHbIM MpU3HaKaM (110 YUCTY
U COCTaBy Yy4YacCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIIoBOMY 3¢ GdeKTy, Mo
W3MEHEHUIO CTEMEeHEeW OKHMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO OOpPaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECCKUE
YpaBHEHHS.

[Tonsitue 0 ckopocTH xumudeckod peakinuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [IoHSTHEe 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XuMHU4YeckoM paBHOBecuU. DakToOpBI,
BIIUSIIOIIME HAa CKOPOCTh XMUMHUUYECKOW pEAKIMU U TMOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCITUTETFHO-BOCCTAHOBUTENIFHBIE  PEaKIUM,  JJIEKTPOHHBIM  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkuu. CocraBneHue YpaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCHOOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUHUALMU. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHUYeCcKo# cBA3U. Ctenenp auccounanuy. CUIbHBIE U CIa0bIE JIEKTPOIUTHIL.

Peakiuun noHHOTO 0OMEHa. Y CIIOBHUS MPOTEKAHUS PEAKIIU HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUS peakuuii. CBOWCTBa KHCIIOT,
OCHOBAaHMM W coJell B CBeTe TMpPEACTaBICHUH 00 AJIEKTPOIUTHUYECKOM
nuccounanyu. KauectBeHHble peakiny Ha HOHBL. [IoHATHE O rUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIECHUE C MOJCISIMU KPUCTALIMYECKUX PEIIETOK HEOPTraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CJIO0KHBIX BEIIECTB
(x70puaa HaTpusl), UCCIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW peakIiuu
OT BO3JECUCTBUSl PA3NHMYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTH
pPacTBOpPOB BEWIECTB, MpOLECCAa OUCCOLMAIMM KHUCJIOT, IIEJIOYEH U COJer
(BO3MOXKHO  MCIIOJIb30BAaHME BHUJAEO MaTEpUaloB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKAHMsST  peakuMid  HMOHHOIO  OOMEHa
(oOpa3oBaHue ocajka, BbIJCIECHHWE Ta3a, o0Opa3oBaHUE BOJbl), OIBITOB,
WUIKOCTPUPYIOIUX ~ NPUMEPBI  OKHUCIIMTEJIbHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMUM
(ropeHue, peakuuu pas3oKEeHUs, COCIMHEHUs), PaclO3HABaHUE HEOPTraHMYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEaKUMd Ha HOHBIL, PEIICHHE
DKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerauibl 1 MX cOeIMHEHHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pU3HUECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHWMHYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3auMoOJIeliCTBUE C MeTalylaMH, HeMeTaUlaMH, IejodyaMu). XJIOPOBOJIOPOI.
ConsiHast KucCIoTa, XUMUYECKHE CBOMCTBA, IOJYyYEHHUE, NMpUMEHEHHE. JlelicTBue
XJI0Opa M XJOpPOBOAOPOJA HAa OPraHM3M 4YelOoBeKa. BaxkHeumme XJIOpuabl U HUX
Hax0JICHUE B MIPUPOJIE.

O6mast xapakrepuctuka s1emMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOJa U Cepbl. AJITIOTPOIHbIE MOAU(UKAIIMKM KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEPbl KAK MPEACTABUTENIHN KHUCIOTHBIX OKCHIOB.
CepHass kuciora, (¢U3MYECKHME U XUMHUYECKHMEe CBoWcTBa (oOIlIMe Kak
NpeACTaBUTENsl Kjacca KHUCIOT W chneurduyeckue). XHUMHUYECKHE pPEakiuu,
Jekalge B OCHOBE IMPOMBIIUIEHHOTO Crnoco0a MONy4YeHHUsS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEPHOI KUCIIOThI, KAYECTBEHHAsI PEAKIIUs Ha



cynbdar-uoH. HaxoxnaeHue ceppl U €€ COCIUHEHHH B MpUPOaE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Ccpeabl COCNUHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAICHHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PACHPOCTPAHEHHE B MPHUPO/IE,
dusznyeckue u XxuMudeckue cBoiictea. Kpyrosopot azora B npupoje. AMMHAK, €T0
bu3nUecKue 1 XuMUYECKHUEe CBOMCTBA, MOJyueHue U npuMeHeHue. Coiam aMMOHUS,
ux (U3MYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas: peakiius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MoJlyueHue, (pu3nueckue M XUMHUYECKHE
cBOMcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCJIOT W chenuduyeckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHMHEpAJIbHBIX
ynoOpeHuil. XuMU4eCKoe 3arpsi3HeHUE OKpYXKarolle cpeibl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO31yXa, IMOYBBl M BOJOEMOB). Docdop,
ajuioTponHeie Monudukanuu ¢docdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3NIECKUE U XUMUICCKUES CBOKCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATIBHBIX yI00pEHUIA.

O6mast xapakrtepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHBIE  CTEIIEHH  OKUCIEHUSA.  YTJIEpOJ,  aUIOTPOIHbBIE
Moau(pUKalMM, pPACIPOCTPAHEHHE B NPUPOJE, (PU3NYECKUE U XUMHUYECKUE
cBoricTBa. Ancopouus. Kpyroopot yriepona B npuponae. OKCuabl yriaeponaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JACHCTBME HA JKUBbIE OPIraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue NpoOJieMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a T1JI00adbHOrO MOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekt. YronapHas KUcI0Ta U €€ coiu, uX (U3NYECKUE U XUMUYECKUE CBOMCTRA,
noiyyeHue u npuMmeHeHue. KadecTBeHHass peakuusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, ITAHOJ, IIMLEPUH, YKCYCHasi KUCII0Ta).
[IpupogHble HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojib, HNPUPOAHBIA ra3, HedTb),
IPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpPax, OeNKax, yrieBojgax — U ux
poIM B OKM3HM 4YeloBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHME CBOWCTBA, IMOJIy4YEHUE U
npuMmenenne. CoenuHeHHs KpeMHusi B mnpupozge. OOmume mnpeacraBieHusi 00
okcune kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJIB30BaHUC B
OBITYy, B MIPOMBIIIUICHHOCTH. BajkHeWIIne CTPOUTENbHbIE MaTepHalbl: KEPAMHKA,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiemMpl 6€30macHOr0 MCIOIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B TTIOBCETHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

U3y4eHUE 00pa3[0B HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
WX TIPOTEKAHWS, OIBITHI, OTPAKAIME (PU3NUECKHE M XHMHYECKHE CBOHCTBA
TaJIOTEHOB M WX COEJUHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3lamMu XJOPUAOB (TaJOTr€HUIIOB), O3HAKOMIICHHE C
oOpasmamMu  ceppl W €€  COCNMHEHUSMU  (BO3MOXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAONIOICHUE TIpoliecca OOYTiIMBaHUS caxapa Ioj JAeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3Y4YCHUE XHMHYECKHX CBOMCTB
pa30aBlIEHHON CEPHOM KUCIOTHI, TPOBEICHUE KAUYECTBEHHOM peakIuu Ha Cyibdart-
WOH W HAOJI0/IeHWe TpHu3HakKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3NYECKUMHU
cBoiicTBaMu a3oTra, ¢ochopa M HX COEAMHEHHH (BO3MOXXHO HCIIOIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POChHOPHBIX yHAOOpEHUM, MOIydeHHUeE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB aMMHakKa, IPOBEICHHE
KaueCTBEHHBIX PeaKklUii Ha MOH aMMOHHS U (pocdaT-uoH U U3ydeHHE MPU3HAKOB
UX IPOTEKaHMUsI, B3aUMOAECHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YCHHE () (7
KPUCTAUIMYECKUX PpeIIETOK aiMaza, rpadurta, QyiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  afCcOpOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, COOMpaHue, paclio3HABaHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO Ta3a, MpOBE/IEHNE KAYECTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX MPOTEKAaHMs, O3HAKOMIICHHE C
NPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a1a4 o treMe «BaxkHelnme HeMeTaJUIbl U UX COEINHEHUI.

MeTaJiibl 1 MIX COeIMHEHUS

OO01mast xapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosioxxkeHuss B llepuommueckor cucreme xummuyeckux siemeHtos [J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHre MeTaioB. Metauindeckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKEHUH MeTauioB. OU3NYecKne U XUMUYECKHUEe CBOWMCTBa MeTaiioB. OO0mue
CIOCOOBI TIONTy4YeHUs MeTajuioB. [loHsTHE O KOppO3WM METaUIOB, OCHOBHBIC
CrocOOBI 3amuThl UX OT Kopposuw. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounble MeTauIbl: MojoxkeHue B Ilepruonnyeckoit cucteMe XUMHUYECKHX
anemenToB JI. M. MenaeneeBa, CTpoeHUE UX aTOMOB, HAaXOXJIEHUE B IPUPOLE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTtpus U Kaius). OKcuabl U



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHe IIeNOYHBIX METAUIOB U HX
COECIMHEHU.

[[lenoyHO3eMENBbHBIE METAJUIBI MarHMii W KaJbIMH: TIOJIOKEHHE B
Ilepuonnueckoin cucreMe xumudeckux snemeHtoB [[. M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B nipupoe. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblusa. BaxHeline COEIUHEHUS Kalblusg (OKCHJA, THUIPOKCUI, COJIM).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

AJOMUHHI: TI0JI0XKEHUE B [lepuoandeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aToMa, HaxoKJICHHE B mpupone. Pusndeckue u
XUMHYECKHE CBOMCTBA alfOMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHUIA U THAPOKCHAA
ATIOMUHHS.

Keneszo: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHneneeBa, CTpOEHHE aToMa, HaxoxieHue B mnpupoae. Ddusnueckue u
XUMHYECKHE CBOMCTBA jkesie3a. OKCUabl, THAPOKCHIBI U coitu xkene3a (1) u sxenesa
(1), mx cocraB, CBOMCTBA M MOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME ¢ o0pa3llaMud METAUIOB U CIUIaBOB, UX (PU3MUECKUMHU
CBOMCTBaMH, M3YYEHHUE  PE3YJIbTATOB  KOPPO3UH  METALIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJblIUg WU HATpUs C BOJOM (BO3MOXKHO HCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHHU JKejle3a B KHCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHHE  BHJICOMATEPHUAIOB), TMPU3HAKOB  MPOTEKAHUs
KAUEeCTBEHHBIX PEAKIM HAa MOHBI: MarHus, KaJblUs, AIFOMUHHUS, LIMHKA, XKEjle3a
(1) u xeneza (1), menu (11), HaGMOACHME W OMKMCAHUE MPOIIECCOB OKPAIIUBAHHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus W Kalblusg (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB TMIPOKCHIA ATFOMUHUS
U TUJPOKCHU/JIA IIMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1au 1o TeMme «BaxkHeiime
METaJUIbl U KX COCUHEHUS».

XHUMHUS M OKPY:KaOLIas cpeaa

Bemectsa u Marepuasibl B IIOBCEIHEBHOM KM3HM 4YelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHMUYECKUX peakiuii B ObITy. [lepBas momoib npu
XUMHUUYECKUX 0KOTaX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeibHas T0mycTUMast
KOHIIeHTpaius BeulecTs, nanee — [1/IK). Poab xuMun B pelieHnH 3KO0JIOTHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

M3yueHue oOpasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIC
MaTepualbl).

Meoswcnpeomemmnuie cea3u



Peanuzanuss MeXNpeIMETHBIX CBS3eH NMpU HM3yYeHUH XUMHUH B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYUHBIX
TOHSTUN, TaK U TIOHATUH, SBJSIFOIIMXCS CUCTEMHBIMU IS OTNEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCCH(PUKAMs, TEePUOJANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHHE, MOJCINb, SBICHUE, MMaPHUKOBBINA
s PekT, TEXHOJIOTHSI, MAaTEPUAJIBI.

®duznka: Marepusi, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIU],
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MOJYNPOBOJHUKH, JUAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJIO, OO0BEM,
arperaTHOe COCTOSIHUE BEIECTBA, ra3, pacCTBOP, PACTBOPUMOCTH, KPUCTATIINYECKASI
peméTKa, CruiaBbl, (U3MUYECKUE BEJIMYMHBI, €IUHUIIBI U3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIBHBIE
yI00pEeHHS, MUKPODJIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJBI,
M0JIE3HBIE UCKOMaeMbl€, TOTUIUBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOEHHUSI MPOrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHUsl JOCTUTAlOTCSI B X0/ OOy4eHUS XUMHH B E€IUHCTBE Yy4eOHOU u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJIULIMOHHBIMU POCCUNCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHM, IPUHSITBIMUA B
oOIIecTBe MpaBWJIaMd W HOPMaMH TIIOBEICHHUS W CIHOCOOCTBYIOT IMpoIieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIUNA O0yYAIOITUXCSI.

JIM4HOCTHBIE ~ pE3yJbTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYyYarOIIMXCS
PYKOBOACTBOBAaTbCS CUCTEMOW TO3UTUBHBIX [IEHHOCTHBIX OpHUECHTALlUM U
pacIIMpPEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
M HAy4YHOMY HACJICAUI0, MOHUMAHUsA 3HAYEHUsS XUMHUYECKOW HAyKu B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIAAETh JOCTOBEpHOU HH(MOpMaIuen o
MEPEIOBBIX JIOCTHXKECHUAX M OTKPBITUAX MHUPOBOM WU OTEUECTBEHHOM XUMHH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLMAIBHBIX HOPMAaX M NPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEIbCKOM, TBOPYECKOM W JAPYIMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJIHGHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/a4, BBINOJIHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/ITaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOM NEeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHWE W TOCTYIIKM CBOMX TOBAPHUILEH C TO3UIUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMA '

MHPOBO33PEHYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKHM M COCTAaBISIOLINE
OCHOBY I IOHUMaHMSI CYINTHOCTH HAyYHOW KapTHUHBI MHpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

I03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHUH MO
XUMHUH, HEOOXOAUMBIE IJisi OOBSICHEHHUS HAOJIOMaeMBbIX IMPOILIECCOB U SIBJICHUH,
MO3HABATENIbHON, WH(DOPMAIMOHHOW W YUTATENHCKOM KYJIbTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSTENbHONH paboThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CcamMO0OOpa30BaHUIO, MPOEKTHOW U  HCCIEI0BATENbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M YpOBHS OOydeHHUs B
JIaTbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIA 00pa3 »KW3HH, OCO3HAHUE IOCIEICTBUA H
HETPUATUE BPEIHBIX MPUBBIYEK (YITOTPEOICHUS aIKOT0JIsSI, HAPKOTUKOB, KYypeHHSI),
HEOOXOAMMOCTA COOJNIOJIEHUs TMpaBWi OE€30MaCHOCTH Mpu OOpalleHUuH ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

5) TPy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUUYECKOMY M3yUEHHUIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TpPYAOBOW NEITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IMPUMEHEHUS MPEAMETHBIX 3HAHUW 10 XHUMHUU, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAeKTOPUHU MPOJOJKEHUSI 00pa30BaHus ¢ YYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHENIHON MPOo(ecCuOHATBLHON NeSATeIbHOCTH U PAa3BUTHSI HEOOXOUMBIX YMEHHM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(HECCUOHATIBHOM CPEIE;

6) IKOJOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 1€IeCO00pa3HOE OTHOUIEHHE K MPUPOAE KaK HCTOYHHKY
YKU3HHM Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHKME LIEHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpas3a JKH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAaHUE LIEHHOCTU COOIIOJAEHUS
npaBui 0€30MACHOTO MOBEICHHUS MTPU pabOTE C BEIIECTBAMU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 3/I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIy4aeMble MPU U3YYECHUU XUMHH, JJIS
pELIeHUs 3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENOU, ISl NTOBBILICHUS
YPOBHSI  3KOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS [JIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel WX pelieHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJIBHOM ITPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX pPE3yJNbTaTOB BBIJIEISIOT 3HAUYMMbIC JUIS
dbopMUpOBaHUSI MHUPOBO33PEHUs OOIIEHAy4YHBbIE TIOHATHUS (3aKOH, TeOpHs,
INPUHIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U JIPYToOe.), KOTOpbIe
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TMPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (GOPMHUPOBATH MPEICTABICHHUE O LIETOCTHOM



HAay4YHOW KapTHHE MUpA, U YHHBEpCAJIbHbIE yueOHbIC JEHCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecTmeunBaroT (HOpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicTBUSA

ba3oBble JJornuyeckue JaeiicTBUA:

YMEHHUS HCHOJIb30BaTh MNPUEMBI JOTMYECKOTO MBIIUICHUS MPU OCBOCHUU
3HaHUMN: PACKPBHIBATh CMBICI XMUMHUYECKUX MOHSATHN (BBIACIATH UX XapaKTEPHbBIC
MpPU3HAKKU, yYCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSMH), HUCIOJIH30BaTh
TIOHATHS 711 OOBSICHEHUS OTIEIBHBIX ()aKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUH JJIs1 KJIacCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHil,
yCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH H3Yy4YeHUS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, [0 aHAJIOTHH),
JIeNIaTh BBIBOJIBI M 3aKJIFOUYCHUS

YyMEHHUE TPUMEHSATH B TIPOIECCE I[IO3HAHUS TMOHATUS (MPEIMETHBIE U
MeTanpeIMETHbIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIE B XHMHH,
peoOpa3oBbIBATh MIUPOKO MPHUMEHSIEMbIE B XUMUU MO/ICIIbHBIC TIPECTABICHUS —
XUMUYECKUH 3HaK (CHMMBOJ JJIEMEHTa), XUMHYecKas ¢opMmyia U ypaBHCHHUE
XUMHUYECKOW PEeaKIMM — MPH PEIICHUH y4eOHO-TIO3HABaTEIbHBIX 33J1ad, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPU30BaATh CYIICCTBEHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKHUX BEIICCTB U XUMHUYCCKUX PECAKIIHH,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CIICJICTBEHHBIC CBSI3M W
MIPOTHUBOPEYUMS B U3YyUAEMbIX MPOIIECCAX U SIBJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS .

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JJIsi (DOPMUPOBAHMS THUIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEHUE OMbITa IO IJIAHUPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
YYCHUYECKMX JOKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJIOM IIporiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3ynbTaT, (PopMyaupoBaTh 000OIICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPE/CTABICHUS, MMOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJIEpkKaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpPUTHUYECKH OIEHUBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh PA3IMYHbIE METObI U 3aIlPOChl NPU IOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIWMBIX [JIsl BBITOJIHEHUS
y4eOHBIX U MO3HABATEJbHBIX 3aJa4 ONpPeNeIEHHOIO TUIA, IPUOOPETEHHUE OIbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpPOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBHIOMpATh ONTHUMANBHYIO (pOopMy mpeacTaBieHuss HHPOpMAIK U
WUIIOCTPUPOBATh PEIIAEMBbIE 3aJa4d HECIO0XXHBIMA CXEMaMH, JAuarpaMMaMH,
npyrumu ¢popMamu rpadyKu U UX KOMOWHAITUSIMU,

YMEHUE UCIOJNb30BaTh W AHAJIM3MPOBaTh B IIpolecce Y4YeOHOW U
MCCJIEIOBATENBCKON AEATENPHOCTH MH(MOPMALMIO O BIUSHUU IMPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCHOPTA HA COCTOSHHUE OKPYKAIOUIEH IPUPOIHOU
Cpeabl.

KoMMmyHHMKaTHBHBIC YHHBEPCAIbHBIC YYeOHbIe NeHCTBHA:

YMEHMs 3a/aBaThb BOIPOCH (B XOAe Jnuanora U (WIKM) JAUCKYCCHH) IIO
CYLIECTBY  OOCyXJIaeMOW  TeMbl, (OPMYJIHpPOBAaTH CBOM  NPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS NIPEIJIOKEHHOM 3a/1a4u;

YMEHUS  NPEICTABIATH  IOJYYECHHBIE  pE3yJbTaThl  ITO3HABATEIILHOU
JEATEIPHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALNIO
PE3yJIbTaTOB BBIMOJHEHHUSI XUMHUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOIl pabOTHI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JACATENBHOCTH  IPU  PELICHUHU
BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéra OOUIMX WHTEPECOB W COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHHMSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALUS
COBMECTHBIX JECHCTBHM, OIpPEOCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN ACSITEIBHOCTH, IUIAHUPOBATh,
OCYILECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3PpPpeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENBHO COCTAaBISATh WJIH KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JCHUCTBUUA [PU BBINOJHEHUM 33JaHUM C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBaX M PEaKLUsX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pPE3yJIbTaTa 3asBJIICHHOM LIEJIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCJIOBUHU 3aJaHUN.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yJNbTaTOB 10 OCBOEHHUIO 00S3aTEIbLHOTO
CONlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHOi pabodeil mporpaMMoH,
BBIIETISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduuecKkue A IpeAMETHON  o0nactu  «XUMHS», BHUIBI
JEATEIbHOCTH 1O  TMOJYyYECHHI0 HOBOIO 3HAaHMS, €ro HWHTEpIpETalnH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

K xon1y oOydenus B 8 kiacce npeMeTHbIC pe3yIbTaThl HA 0a30BOM YpOBHE

JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYaAIOIINXCSI YMEHUM:

e PpACKpBIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOXKHOE BEILIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIPHAsA Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi 10151 XUMUUYECKOTO 3JIEMEHTA B COEAMHEHUU, MOJISIPHBI 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(UKAIUs pPEeaKlui: peakiuu
COCIMHEHUSA, PEAKUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
0OMEHa, 3K30- U SHJOTEPMUYECKHE PEAKLIUH, TEIUIOBOM 3PPEKT peaklnu,
AIpO aToMa, JJIEKTPOHHBIA CJIOH aromMa, aToMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBS3b, MOJSIPHAs. U HEMOJSpHAs KOBAJEHTHAs CBS3b,
WOHHas CBA3b, MOH, KaTHOH, aHWUOH, pPAacTBOpP, MAcCOBasi JIOJs BEILIECTBA
(MporeHTHAs! KOHIIEHTpAaIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBS3b OCHOBHBIX XHMHWYECKHX TOHATUH U
MPUMEHSTH 3TU OHATHUSA IPU ONMKMCAHUM BEIIECTB U X MPEBPALLICHUIA;

e HCIOJIb30BaTh XUMHYECKYI) CHUMBOJMKY [JI1 COCTaBiieHUs (HopMyi
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COCIMHECHHSIX,
CTENIEHb  OKHCIEHUS  DJJEMEHTOB B  OWHApPHBIX  COEAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACTIEHHOMY KJIacCy COCIUHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJlGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSIX;

e packpbiBaTh cMbIci llepuomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh TNOHUMAHHE MEPUOJANYECKONM 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX D3JIEMEHTOB OT MX moJjiokeHus B llepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHMS MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIPO;

e ONUCHIBATH W XapakTepuszoBaTh TaOIMuHYt0 Qopmy Illepuomnyeckoit
CUCTEMbl XMMHUYECKHUX DJEMEHTOB: pa3iuyaTh T[OHITUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «nodounas noarpynna (b-rpynma)», maneie u
OOJIbIIIME TIEPUOJBI, COOTHOCHUTh OO0O3HAYCHUs, KOTOPhIE HMEIOTCA B
tabmune «llepronuueckass cucrteMa XuMU4eckux »dyemeHtoB J[. W.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeie]ICHHE UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBy YYacTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIJI0BOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXKAasi ONMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHUI;

IPOrHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCUMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TPOTEKAHHSI XUMHUYECKHX MpPEBpalICHUN B
Pa3IUYHBIX yCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJEKYJISIPHYIO H MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO [IOJII0 XHUMHYECKOrO JJIeMEeHTa 1o (opmyiie
COCJIMHEHHMsI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHHUIO XUMUYECKOW PEaKINH;

MPUMEHATH OCHOBHBIE OTEPAIlMN MBICTUTEIBHON JEITETbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHUE, 00O0OIIeHME, CUCTEMATHU3alllio, KiIacCu(UKalUIo,
BBISIBJICHUE TPUYMHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, EeCTECTBEHHO-HAyYHbIE METObI
NO3HaHUs — HAOIIOJEHUE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN ),

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0N U
7abopaTopHbIM  000pY/IOBaHHMEM, a TakKe TMpaBWiaM OOpalleHusl C
BEI[ECTBAMH B COOTBETCTBHUM C MHCTPYKIUSAMH TIO BBITOJTHEHHUIO
7a00paTOPHBIX XHUMHUYECKHUX OIBITOB TIO TOJYyYEHHI0O U COOMPAHHIO
razoo0pa3HbIX BeIIECTB (BOAOpOAa U KHUCJIOpPOJa), MNPUTOTOBJICHUIO
pacTBOPOB C OMNPEACIEHHON MACCOBOM JIOJEW PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIENI0UEH W KUCIOT C IOMOIIBIO WHINKATOPOB
(;takmyc, heHondTanert, METUIIOPAHK U APYTHE).

K xoniy oOyudenus B 9 Kiacce npeMeTHbIEC pe3yabTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAOIINXCSI YMEHUM:

pacKphIBaTh CMBICII OCHOBHBIX XWMHYECKHX MOHSATHUH: XHUMHYECKUUI
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHHWOH, IPOCTOE BEILIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYeCcKas CBA3b, TEIIOBOU 3P(PEeKT
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPacTBOp,  BJIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, JJIEKTPOJIMTHYECKAs IUCCOLMALMsS, PEaKIUM HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOEe paBHOBecHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHWE U  BOCCTAHOBJICHHUE,
aloTponus, aMm(pOTEepHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakluu, MpeAeiabHO IO0MyCTUMAas
xoHuenTpanus [1JIK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU TOHATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALLICHUMN;
UCITOJI30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

OMPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3JIUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIUMHEHUU 1o ¢dopmysaM, BHJI XHUMHYECKOU
CBSI3W (KOBaJICHTHAs, WOHHAS, METaJUIMYEeCKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsij] MOHA M0 XUMHUYECKOM dopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPraHUYECKUX COECAMHEHUM, THUIl KPUCTAJUTMYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbica Ilepuogmueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBAaTh W XapaKTepHU30BaTh
Tabnuunyio (opmy Ilepuonanueckoid CUCTEMBbl XHUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «moOoyHas
noarpynna (b-rpynmna)», manbie W OOJbIIME TEPUOJbI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE MMEITCA B IEPUOAUYCCKONW TabiuIe, ¢
YUCJIOBBIMU  XApAKTEPUCTUKAMHU  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIIee 4YUCIO DJIEKTPOHOB H
pacmpenieieHde MX 0 JJICKTPOHHBIM  CJIOSIM), OOBSCHSITH OOIIME
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHCHUU B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HECOPraHWUUECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YKMCIy W COCTaBy YYAaCTBYIOIIMX B pPEaKIIUH
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHEIUPUICCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIIECTB, MOATBEPXKAas OIKMCAHUE
puMepaMi MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIUX
XAMUYECKUX PEAKLINM;

COCTaBIISAITh YPAaBHEHUSI BJIEKTPOJIUTHYECKOW JIUCCOLUMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHUS pEaKUUM, TMOJATBEPKIAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh  CYIIHOCTh OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIMMA
MOCPEJCTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca dTUX PEaKIIUA;
MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBHUCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MAacChl
BCIIIECTB, MAaCCOBYIO [OJIFO XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHECHUIO XUMHUYECKOU PEaKIIUH;

coON0aTh  MpaBuja  MOJb30BAaHUA  XUMHYECKOW  MOCYAOH H
7a00paTopHbIM  O0OPYJIOBaHMEM, a TaKXe IIpaBujia oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBIITOJTHCHHIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJIYYECHHUIO WU COOMPAHUIO
ra3z000pa3HbIX BEIIECTB (aMMHUaKa M YIJICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TIOATBEP)KIAIONINE  KAYECTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PAaCIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOMH/I-,
uoaua-, kKapbonat-, docdar-, cunmkar-, cynbdar-, THIPOKCHUI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBI M3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPaX HEOPTAHMYCCKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTIEpPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEeMaTU3aIluI0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JJII M3YyYCHHUS CBOWMCTB BEIIECTB U
XUMHUYECKUX pEeaKIui, €CTECTBCHHO-HAyYHbIE METOJbl TO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA |
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KosmnuecTBo yacos
Ne HaumenoBanue pa3iesioB u JeKkTpoHHbIE (U(POBHIE)
KoHnTpoJubHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BeriectBa 1 XuMHUeCKHE 15 1 bu6mmoreka [IOK
' peaKkuuu https://m.eds00.ru/7f41837¢
Uroro no pazneny 20

Paznen 2. BaxkHeiilme npeacTaBuTe I HEOPraHUYECKUX BelleCTB

21 Boznyx. Kucnopon. [lonstue 5 bubnnoreka [JOK
' 00 oKcuIax https://m.edsoo.ru/7f41837c
Bognopon.Ilonstue o kucnorax bubnuoreka [IOK
2.2 8 1
U COJIAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. [lonstre 06 5 1 1 bubnuoreka [IOK
' OCHOBaHHUAX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIaCcChI 1 1 1 bubmuorexa [JOK
' HEOPraHMYECKUX COETUHEHUM https://m.eds00.ru/7f41837c
Wroro no pazueny 30

Pa3nen 3. [lepuoauueckuii 3akoH u [lepnoauyeckas cucrema xumuueckux 3jieMeHToB /1. U. MenaeneeBa. CTpoeHue aTOMOB.
Xumuyeckas ¢Bsizb. OKHUCIUTENbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN


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

Ilepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK

3.1 XMMHYECKUX 3j1eMeHTOB J[. 1. ! https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atroma
XumMu4decKkas CBA3b.
3.2 OKHCIIUTEIBHO- 8 bubmorexa OK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEIIbHBIC PEAKIINN
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounvecTBO yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne n/m P Kounrpoabnsie IIpakruueckue (uitcpp )
NMPoOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThbI padoThI
pecypcsbl
Pa3nen 1. BemecTBO M XUMHYeCKHe peaKI[UH
11 [ToBTOpEeHME U yriyOIeHHe 3HAHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3JIeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLINALIHS. 3 1 1 bubmuoreka [OK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTaibl M MX COeTMHEHHS
51 OO0m1as XxapakKTepuCTUKa XUMUYECKHIX 4 1 bubnuotexa [JOK
' snemeHToB VIIA-rpymnmel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKIX
2.2 anemeHToB VIA-rpymnmel. Cepa u e€ 6 bubmmorexa [IOK
' PYIIIBL 2P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUIECKIX
2.3 anemMeHToB VA-rpynnbsl. A30T, Gpocdop u ux 7 1 bubmorexa [IOK
' PYHHISL. ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUIECKIX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 bubmmorexa [JOK
' . DYTIIBL. o https://m.eds00.ru/7f41a636
KPEMHUI 1 UX COSAMHCHUS
Htoro 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

Pasznen 3. MeTa/uibl H UX COCANHCHUHA

. but6mmoreka [IOK
3.1 Obmpae cBoHCTEa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [{OK
) B 1
3.2 aXXHEUIIINE METAIIBI U UX COSIUHEHUS 6 https://m.edsoo.ru/7f41a636
Uroro no pazueny 20
Pa3nen 4. Xumus u okpy:kamwuas cpeaa
4.1 BemecTBa 1 Marepualbl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOC Bpemst 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 xknacc/ 'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,
AxknmonepHoe o0mecTBo «M3natenbeTBo «IIpocBemienue»
» Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,

AxnmonepHoe o0mecTBo «M3natenbeTBo «IIpocBemienue

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6morexa IIOK
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