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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (heaepanbHOI pabouei mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEH cTpareruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTEIbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJiel N3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM il (DOPMUPOBAHMS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMupOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIeSITeIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi1a HA €AUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOlUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIIHM(PUKON
COepKaHMsl  y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyeckKu
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUHU Ha ONpPE/IETEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPTaHUYECKOM XUMHU U HEKOTOPBIX OTJEIbHBIX 3HAYMMBIX TMOHSITUH
OpraHUYECKON XUMUHU.

CtpykTypa cojiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Coaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakuuu. OO6e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHUS O CTPOCHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpelncTaBlieHUd 00 DIEKTPOTUTHUYECKON JMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITUU OOBSICHEHHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOTO TPUMEHEHHUS U MTOTYUYEHHS U3Yy4aeMbIX
BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOU ITPUPOABL, IEHHOCTHOI'O OTHOILIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOAUT C MPUBJICUYECHUEM 3HAHUN U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy, «buonorus. 5—7
KJacch» U «PuU3uKa. 7 KiIacey.

[lpy w3yueHWH XUMHH TPOUCXOAUT (opMUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1aua
y4eOHOro IMpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN —
BaOKHEUIUX (PaKTOB, TOHITH, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K



HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUHU B Y4E€OHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKHe 111, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIeHUE
oOyyaromuxcss K CaMOCTOSTEIbHOM IO3HABATEIbHOM JESATEIIbHOCTH, HAay4YHbBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CITOCOOCTBYIOIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OICHUBATh SIBICHUS
OKpY’KaloIllero MHUpa, UCIHOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYECHUU
XUMHH, TPUMEHATh UX IPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYJOBON
JeSITEIbHOCTH;

— (QopmupoBaHue y O0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(UiIs U HampaBlIE€HHOCTU JAajbHEHIIero
oOy4eHus.

Oo0111ee 9Kcio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero odpazoBanus, cocrabisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

COJEPKXAHUE OBYUYEHUA



8 KIIACC

IlepBoHaYa/IbHbIe XUMHUYECKHUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE 0 MeToax MO3HaHHWS B XUMHH. UMCThIE BEHIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHUE BJeMEHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BareHTHOCTh aTOMOB XUMHUECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOoCTaBa BemlecTB. OTHOCHUTENbHAsA aToOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUMN.

Du3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kinaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, MpaBuiIamMu paboThl B JJaOOpaToOpuu M
npuémMamu oOpalleHus: ¢ JIabopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHIEHCALMs BOJAbI) U XUMHUYECKUX (FOPEHHE CBEUYHU, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioXKeHUe THAPOKCHUIA
menu (1) mpu HarpeBaHuu, B3auMoeiicTBHE XkKene3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHWE  pEe3yJbTaTOB  MPOBENCHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpoctoe
BelecTBo. Haxoknenue kuciopoga B THpUpoae, (U3MYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(dEeKT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemenT u npoctoe BemectBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTyueHus. KucimoTsr
Y COJIH.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuabl. Kiaccudukaims
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmil. PU3MYECKHE W XMUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHUE MW U3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOIIOJCHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
peKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAHHWE, pPACMO3HABAHUEC W W3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMo/ieicTue Bojopoaa ¢ okcuaoM meau (1) (BozsmoxxHo
WCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 Momb, ucclenoBaHME OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MAaCCOBOU aoJen
pPacTBOPEHHOTO BEIIECTBA, B3aMMOJIEUCTBHE BOJIbl C MeETaUIaMU (HAaTpUEM H
KaJibliueM) (BO3MOXXHO MCIOJIb30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHUS
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U IIEI0UYEH, U3yUEeHUE B3aUMOICUCTBUS



okcuna meau (1) ¢ pactBopom cepHOM KHCIOTBI, KUCIOT ¢ METaUlaMH, peaKIui
HEWTpanu3aluy, NOJyYEHUE HEpPAaCTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljla IPYyTUM U3 pacTBOPA COJIM, PEIICHUE HKCIEPUMEHTAIIBHBIX 33/1a4 110 TEME
«BakHelmme KIacchl HEOPTaHUYECKUX COEAUHEHUID.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTHe O
IPYIIAax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCHUIBI.

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuoandeckoit
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
DU3NYECKHI CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB MIEPHO/1A U TPYIIIBI SJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aTroMOB MepBbIX 20 XMMHMUYECKHX DJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPyNIaM U IEpPHOaM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
rpaKJaHuH.

Xnumuueckass cBs3b. KoBalleHTHas (HoOJisipHass M HENOJSpHAas) CBSI3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHus.  OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TMJIPOKCHJA LMHKA C pPAacTBOpaMU KHCIOT M WIEJIIOYEH, MPOBEAEHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiy pas3ioKeHUs], COSTUHEHU).

Mescnpeomemmnbnie ceasu
Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJNb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX



MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukaus, TMepUOANIHOCTh, HAOIIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBa, Tra3, (PU3MYECKHWE BEIMYMUHBI, E€IUHUIIbI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, OJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHUYecKasi peaKkius

[Tepronuuecknii 3axoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJEeMEHTOB B Ilepuoandeckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIITMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeImioBomy 3ddexTy, mo
W3MEHECHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBCCHA.
OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC peaKkuunu, BHCKTpOHHBIﬁ OajaHc
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU pE€aKuunm. CocraBieHue ypaBHeHI/Iﬁ

OKHCJIUTEIIbHO-BOCCTAHOBUTENIFHBIX ~ PEAKIMid C  HCIOJNBb30BaHHEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXxaHW3M [HMCCOLMALMU BEIIECTB C PA3JIMYHBIMH BUIAMHU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAHMI U COJIel B CBETE MPE/ICTABICHUN 00 IEKTPOJIUTUYECKON TUCCOIUALINU.
KauecTBeHHbIE peakiuu Ha MOHBI. [[oHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKITUU OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEIOBAHUE  BJIEKTPOIPOBOIHOCTH
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0UEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MATEPHANIOB), IPOBEICHUE OIBITOB, HWLIIOCTPUPYIOIIMX
NPU3HAKK TPOTEKAHMs] peakIuii HMOHHOro oOmeHa (oOpa3oBaHHE OcCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PpEaKIMil (FOpeHue, pPEeaKIuu pas3lIoKEeHUs,
COCIMHEHHUS), pACIIO3HABAHUE  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KAUYECTBEHHBIX PEAKLIUM HA MOHBI, PEMIEHUE DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapakrepucTuka ragoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUecKHe CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIeHCTBHE
C MeTajulaMH, HeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XMMHUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTaHU3M 4YesloBeKa. BaxkHenme XJ0puabl MU UX HaX0XKICHUE B
IIPUPOJIE.

O6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUe CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBONOPO, CTpOoeHHUE, (HU3UUECKUE U
XUMHUYECKue cBoMCTBA. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkue 1 XUMHUYEeCKUe CBOMCTBA (00IIMe KaK MpeICTaBUTeNs
KJlacca KHUCIOT M crneruduueckue). XUMUUYECKUE pPEaklru, JEKAllUe B OCHOBE
MPOMBIIIUICHHOTO CHoco0a TMOJMy4YeHus CepHOW KUcCIOoThl. [Ipumenenue cepHOM
KUCIOThl. CONM CEepHOM KHUCIOTHI, KadeCTBEHHAs peakius Ha Cyiab(ar-HoH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpose. XUMHYECKOE 3arpsi3HCHHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHe
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.



OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnnbl. OCcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrueckue cBoiictsa. KpyroBopor azora B npupoje. AMMUaK, ero
dusznyecKkre u XMMHUUECKHUE CBOMCTBA, oMyyeHne U npuMenenue. Conu aMMOHMUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOlcTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U crHenupuyeckue).
Hcrnonb30BaHME HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, uznyeckue u xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, Gu3nvYeckue U XUMHUUYECKHE CBOMCTBA, MOIyYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBHBIX YI00PEHHIA.

OO6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIIEepO/], AJFIOTPOIIHbIE MOAU(PUKALINY,
pacnpocTpaHeHUe B MpUpoe, pusnueckue 1 XUMUUYECKHUE CBOMCTBA. AncopOuus.
Kpyrosopor yriaepoma B mnpupoge. Okcuubl yriepoja, HUX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJYy4YE€HUE U
NpUMEHEHHEe. DKOJIOTHYECKUE MPOOJIEMbl, CBsA3aHHBbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIMMaTra, MapHUKOBBIN 3¢ dekT. YronbHas
KUCIOTa U €€ CcoJd, UX (PU3MUecKre UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KavecTBeHHass peakiuss Ha KapOoHaT-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, TPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHBIE TOHATUSL 00 OPraHUYECKUX BEILIECTBAX KaK O COSIUHEHUSX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuposHblE HCTOYHUKHU YTIEBOAOPOAOB (Yrojib, NPUPOIHBIM ra3, HEPTb),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOJIOrMYECKU BAXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoenMHeHHs! KpeMHHUs B mpupojie. O01re npeacraBieHus 00 OKCue
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
IPOMBIIUIEHHOCTU. BaxkHele CTpOMTENbHbIE MaTepualbl: KEPAMHKA, CTEKJIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B OBCETHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPraHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
NPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



UX TPOTEKAHMsI, OMBIThL, OTpa)Kalwllue (QU3NYECKHe M XHMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl M €€ COEAUHEHUSMH (BO3MOXXHO MCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOII0/IeHNE TpoIiecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOThI, U3YYEeHUE XUMUUECKIX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KaYeCTBEHHOM peaKIMK Ha Cyib(}aT-uoH U HAOI0IeHHE TIpU3HaKa e
NpOTEKaHus, O3HAKOMIIEHHE ¢ (U3UYECKUMHU CBOMCTBaMH a3ota, ¢ocdopa U HX
COEJIMHEHUN (BO3MO>KHO MCITOJIb30BAaHUE BUIEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (hocopHbIX yrnOOpeHUM, moayyeHue, cooMpaHue, pacrio3HaBaHUE M U3Y4YEHUE
CBOMCTB aMMHakKa, IPOBEACHUE KAaYECTBEHHBIX pPEaKIWil Ha HOH aMMOHHS U
dbochar-moH U wU3yueHUE TPU3HAKOB HX TMPOTEKAHMS, B3aHUMOJICHCTBHE
KOHLIEHTPUPOBAHHONW Aa30THOW KHUCJIOTBI C MEIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPHUATIOB), HM3Y4YEHHE MOJIENeH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymiepeHa, O3HaAKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HIPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYCHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi HA KapOOHAT M CUJIMKAT-UOHBI U W3yUYEHHE MPU3HAKOB UX
MPOTEKAaHMS, O3HAKOMJIEHHE C TMPOAYKIMEW CHIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJa4 Mo Teme «BakHeillne HeMeTauibl U HX
COEIMHEHHUSD.

MeTa/ibl 1 MX COeIMHEHU S

OO01ast XxapakTepUCTHUKAa XMMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxeHus B llepmogmyeckor cucrteMe XuUMUYECKHX dieMmeHToB [[. U.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTauioB. MeTrayuindeckasi CBsi3b U
METAJJIMYECKasi ~ KpPUCTA/UIMUECKass  pPElIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaIpspKeHU MeTaiioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0uue
CcrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPpPO3UMU METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aTUTHI UX 0T KOppo3uu. CriaBsl (CTallb, 4UyTYH, JIOPATIOMUHUIM, OPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie mMeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB /. 1. MenzaeneeBa, CTpoeHUE UX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCUIBl HaTpusi M Kanusd. l[IprMeHeHHe MIeOYHBIX METAUIOB U HUX
COCIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJbLMW: IIOJIOKEHHE B
IIepuoanueckoi cucteMe XuMu4eckux aieMeHToB 1. 1. Menzaeneesa, ctpoeHue ux
aTOMOB, HaAXOXJEHNE B pupoie. PU3NUEeCKUe U XUMUYECKUE CBOWCTBA MarHusi U



Kanblus. Baxknelume coequHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KécTkocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AJFOMUHHI: TI0JI0XKEHUE B [lepuoandeckor cucTeMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIeHHE B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 31EMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAaeHuWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB W CIUIAaBOB, HX (PU3NYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUIECOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOW (BO3MOXKHO WHCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI, MpOLlEccCa TOPEHUS KeJie3a B KHUCIOPOJE
(BO3MOXXKHO ~ HCIIOJNB30BAHWE  BHUJICOMATEPUANIOB), IMPU3HAKOB  MPOTEKAHMS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, xere3a (1)
u xenesza (lll), menu (Il), HaGmoneHue m omucaHue MPOIECCOB OKpaIIMBAHUS
IJJAaMEHH MOHAaMU HATpusl, Kajlusgd W Kalblusd (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCHUA 1IMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 3a7ay Mo Teme «Baxuelume
METAJITBI U KX COSTUHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIeHTpaius Bemects, nainee — [1/IK). Ponb xuMun B pelieHHH 3KO0JI0TUYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3eM MpU HM3y4YEeHUH XMMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX ECTECTBEHHO-HAYUYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalU3, CHHTE3, KIacCU(pUKalusi, NEpUOJUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHUE, MOJIEb, SIBICHHE, NAapHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH/]I, U30TOIIHI,
PaaMOaKTUBHOCTD, MOJIEKYIIa, AIIEKTPUYECKUI 3apsj, POBOJHUKH,
HOJIyIPOBOJHUKH, AUDJEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢otocunTes, npixanue, Ouocdepa, sKocucTeMa, MUHEPAIBHBIC
y10OpeHus, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE IOPO/IbI, TOJE3HbIE
UCKOTIaeMbI€, TOIUIMBO, BOJTHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA INIPOI'PAMMBI IO
XUMHUHU HA YPOBHE OCHOBHOT'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJ€¢ OOyYeHHsS XUMUU B €IUHCTBE Y4EeOHOH H
BOCIHUTATEIbHON EATEIBHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMHM, MPHUHITHIMU B
oOIIecTBe MpaBWIaMH M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS M COITMATN3AIINN 00yYaIOIIUXCSI.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHUEHTalUud U
paciMpeHue OmbITa AeATeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMoOTHYECKOTr0 BOCTIUTAHNS

[IEHHOCTHOTO OTHOIICHHSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUIECKOMY
U HaydYHOMY HACJEIUI0, MOHUMAHUS 3HAYCHHMsS] XUMHUYECKOW HAyKd B KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMAIMEH O
NEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBA;

2) rPaKAaHCKOT0 BOCITUTAHMSI:

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M MpaBUaX MEXJIMYHOCTHBIX
OTHOILIEHUH B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIIECTBEHHO
IOJIE3HOHM,  y4eOHO-MCCIIEN0BaTENbCKOM, TBOPUECKOM M JAPYruxX  BHUAAX
JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAEATEIbHOCTU IIpU
BBINIOJJTHEHUM Y4€OHBIX, IMO3HABATEJbHBIX 3a]a4, BBIIOJHEHUM XUMHUYECKHX
HKCMEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO



Y B3aMMOIIOMOIIH B IIPOLiecce 3TON yueOHOM IeATeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE TOBEJEHUE W TOCTYNKM CBOMX TOBApHUIICH C IMO3UIIMU HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS TTOCIIEICTBUNA MOCTYIIKOB,;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO pa3BUTHSI HAYKHM W COCTaBIIAIOIIHNE
OCHOBY I TOHUMaHUsSI CYIIHOCTH HAYYHOH KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B ITO3HAHUU 3THX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIC MOTHUBBI, HAlPABJICHHBIC HA TMOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBIE Il OOBSICHEHUS HAOJIIOMaeMbIX MPOIECCOB U SIBJIICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhI, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4eOHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HHPOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TMPOEKTHOM U  HCCIEOBATEIbCKOM
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOyUEHHS B
JlabHEHIIEeM;

4) hopMHUpPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJICICTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOMIOJICHUS] MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOM KU3HHU;

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPOoQecCrii U Tpy1a pa3IudHOTo poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  TPEIMETHBIX 3HAaHWUM 1O  XWMHH, OCO3HAaHHBIH  BBIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON EeITENHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQECCUOHATILHOM Cpejie;

6) 3K0JI0rHYeCcKOro BOCIIMTAHUS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHONICHHUE K IPUPOIE KaK UCTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHMUS, MOHMMAaHUE IIEHHOCTH 3J0pPOBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTH COOJIIOJCHHUS



npaBui 0€30MaCHOTO MOBEEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYalIUsIX,
YTPOKAIOIIMNX 3J0POBBIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIy4aeMble MPU MU3YYCHUM XUMUU, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOIIEH IPUPOJHON CPEIOH, I NOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHWSI TJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHON ITPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATDHI

B cocraBe wmeranpenMEeTHBIX pe3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MUPOBO33pEHHUS 00IIEHAYYHbIC TTOHITHS (3aKOH, TEOPHsl, IPUHITHII,
rurnore3a, (QakT, CHUCTEMa, TMPOIECC, OSKCIEPUMEHT U JIpyroe.), KOTOpbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HAHUN U3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOW KapTHUHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IEUCTBUS (IT03HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, DPETYJISITHUBHBIC), KOTOpbhIE oOecneunBaoT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JIESITETbHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAefcTBu:

YMEHUSI HCIIOJb30BATh MNPUEMBI JIOTUYECKOIO MBILUICHUS MPU OCBOCHUHU
3HAHUMU: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISITH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSTHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/ACIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH U1l KIACCHU(PUKAIMKA XUMHUYECKUX BEIIECTB W XUMHUYECKUX PEaKIIH,
yCTaHABJIMBATh MPUUMHHO-CIIEJCTBEHHBIE CBA3U MEXIY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUUECKUE PACCYyX IAEHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 aHAJIOTUN),
JIeJIaTh BBIBOJIBI Y 3aKJIFOUCHHUS;

YMEHHUE TMPUMEHSATh B TPOLECCEe TMO3HAHMS MOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMHUYECKON peakluy — MPU PEIICeHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBIABISATH U XapPAKTEPU30BATHh CYLIECTBEHHbBIC
MIPU3HAKN W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XMMHUYECKUX PEaKIIUM,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MIPOTUBOPEYHS B U3y4aeMbIX ITPOLIECCAX U SBJICHUSIX.

Bba3oBnle ucciienoBarejabcKye 1eMCTBUSA.



YMEHHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMsI, & TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMHUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHUN;

NpUOOPETEHUE ONBITA IO I[UIAHWPOBAHUIO, OPraHU3ALMH M IPOBEACHUIO
YYEHHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOAOM IIpolecca,
CaMOCTOSITENILHO IPOTHO3UPOBATh €r0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIIEHUS U
BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBEAEHHOIO OIBITA, UCCIEIOBAHUS, COCTABIATH OTUET
O MPOJIETTaHHOM padore.

Pabora ¢ undopmanmeii:

yMEHUE BbIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIHIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTABICHUS, MOIYYaEMYIO0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~JUTEepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE NMPUMEHATh PA3IUYHbIE METOJbl U 3allpOChl MPU TOUCKE U OTOOpE
UHGOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4€OHBIX U MO3HABATENbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
0o0JacCTH  MCHOJB30BaHUs  MH(OPMAILIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMyY TIpeacTaBieHus] HHPOpMAIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpamMmamu,
apyrumu popmamu rpaduKki ¥ KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoOBaTh B Ipolecce Yy4eOHOM U
UCCJIEI0BATENbCKONW JeATEIbHOCTH MHMOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUA:

YMEHUS 33]1aBaTh BOIPOCHI (B X0OJI€ IUAIOTa U (UJM) JUCKYCCUH) 110 CYILIECTBY
oOcykgaemMol TeMmbl, (OPMYIHPOBATH CBOM MPEIIOKEHUS OTHOCUTEIIBHO
BBIIIOJIHEHUS NIPEIJIOKEHHON 3a/1a4K;

YMEHUS  NPEICTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEJIbHOM
NEATEIbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTax; JeJlaTh MpPEe3EHTAILUIO
pe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHsSI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
IIO3HABATEJIIBHOM M MCCIIEOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELICHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIVIACOBAHUS
no3uuil (00CyXJ1eHus1, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHALUSA



COBMECTHBIX JCHCTBUHM, OIpeAeieHHEe KpPUTEPUEB IO OILEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiCTBUS:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh LENH JESTEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanbosee d3(PPeKTUBHBIC CIIOCOOBI pelIeHUs] YISOHBIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVUCTBUM IIPA  BBINOJHEHUM 33JaHAA C YYETOM
MOJIYYCHUSI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIIHSIX,
OLICHWBATh COOTBETCTBHE IOJIYYCHHOTO pe3yibTaTa 3asBICHHOW IIETH, YMEHHUE
HCITI0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEyIaraeMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJIep KaHMs, YCTAHOBJIEHHOIO JaHHOM (enepalbHOM paboyeil mnporpaMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHCS HAay4YHBbIE 3HAHUSA, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obnactu «XUMHS», BUbI
NEATEIPHOCTH IO  MOJYYEHWI0O HOBOTO 3HAaHUSA, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOyuenus B 8 kiacce nmpeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PAaCKpBhIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUW: aTOM, MOJIEKYJa,
XUMHYECKUI DJIEMEHT, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIECTBO, CMECH
(omHOpOIHAS ¥ HEOJAHOPOAHAS), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ], KHCJIOTa, OCHOBaHHE, COJIb, DJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHUYECKasl pPeaKIus, KiIacCU(pUKAIUSI DPEaKIUi: peakiuu
COCIUHCHMSI, PEAKIMH pPAa3JI0XKECHHs, PEAKIMH 3aMEIeHUsl, pEeaKiuu
oOMeHa, IK30- ¥ SHJIOTCPMHUUECKHUE PEAKIINH, TEIII0BON A(h(EKT peakiinmy,
SJIPO aToMa, SIICKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOUTalh, paauyC aToMa,
XUMUYECKas CBSI3b, MOJSIPHAS W HEMOJSIpHAS KOBAJCHTHAs! CBS3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BEIIeCTBa
(TpolieHTHAsl KOHIICHTpAIHsI) B pacTBOPE;

e WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHUX TIOHITHH U
MPUMEHSITH ATH MOHATHSI TIPY OTIMCAHUH BEIIECTB U MX MPEBPAIICHHIH;

e HCIMOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBi€HHS (Hopmyl
BEILECTB U YPaBHEHUIN XUMHUECKUX PEAKIINA;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTETICHb  OKHCIIEHUS  DJJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,



MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAECIEHHOMY KJIACCy COEAUHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbicn Ilepmogmueckoro 3akona [[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HMX MoJjokeHus B Ilepuogmueckoid cucreme,
3aKOHOB COXPAHEHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymma)» u «mobounas noarpynmna (b-rpymma)y, manbsie u
OOJbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuue «llepuonuueckass cucteMa Xumudeckux osyemeHToB [, U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3apAll siApa, 00IIee YUCIIO IEKTPOHOB U
pacrpeiesieHue UX M0 AJIEKTPOHHBIM CIIOSM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEILECTB, MO TEIIOBOMY 3D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsl ONMCAHUE MPUMEPAMH MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAllEHU B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChI BEIIECTB,
MacCOBYIO JIOJIF0O XUMHYECKOro 73jieMeHTa 1o ¢Gopmylsie COCAUHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHYECKON PEaAKIINH;

MPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIbHON JEATEIbHOCTH — aHAINU3 U
CHUHTE3, CpaBHCHHE, OOOOINCHHE, CHCTeMaTH3aIuio, KilacCu(UKaIuio,
BBISIBJICHUE TPUYMHHO-CJICACTBEHHBIX CBSI3€M — JJI1 M3Y4YCHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHUEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

CJIeI0OBATh MPaBUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N 1 1a00paTOPHBIM
o0opyZoBaHUEM, a TaKXe ImpaBuiaM oOpalleHHs C BelleCTBaMU B
COOTBETCTBHUM C MHCTPYKLUMSIMH TIO BBINOJIHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OMBITOB 110 TIOJYYCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB



(BoopoJia ¥ KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONpENeIEHHOU
MacCOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IMPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTBI MO PACIIO3HABAHHMIO PACTBOPOB WLIEIOUEH U
KHCIJIOT ¢ TIOMOIIBIO HHIUKATOPOB (JTaKMyC, (GeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xoHIy 00yueHus B 9 kj1acce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacCKphIBATh CMBICII OCHOBHBIX XUMHYECKHX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM 3P (DEeKT
peakiuuu, MoJib, MOJISIpPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAST IUCCOLUALMS, PEAKUUA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKUCJIUTEIb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBaneHTHas, VOHHaA,
MeTajuInYecKas ), KpuCTaInYecKas pemeéTka, Koppo3usl METaJIOB, CILIABHI,
CKOPOCTh XMMHYECKOW pEeaKUWHu, MPEAETbHO AOMYCTHUMAasi KOHILIEHTpAIUs
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHUX IIOHATHM U
MIPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCOUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCy COEOUWHEHUU Mo (opmyrnam, BHJ XUMHYECKOU
CBA3M (KOBaJEHTHAs, WMOHHAsA, MeETauIMuecKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsj MOHA M0 XUMUYECKON (opMylie, XapaKTep Cpelbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKHX COCAWHEHUM, TUI KPHUCTAUIUMYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIMCHIBATH M XapaKTepU30BAThH
tabnmuunyio Gopmy [lepruoamyueckoil cUCTEMbl XUMHYECKHX DJIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoxarpymnma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynmna)», manele u OojibllIME€ MEPUOMABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCA B IEPUOINYECKON TaOIUIE, C YNCTOBBIMU
XapaKTEpUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsA  sAApa, oOIiee YWCiIO BJEKTPOHOB U paclpeleleHue HX IO



AJIEKTPOHHBIM CIIOSIM), OOBSACHATh OOLIME 3aKOHOMEPHOCTH B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB M MX COEAMHEHUHN B MpeliesaXx MajblX NEPUOJ0B U
TJIABHBIX TIOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMIME W CHCIHPUICCKHE XUMHUICCKUE
CBOMCTBAa NPOCTBIX M CIOXHBIX BEIIECTB, NOJATBEpPXkAasi OINHUCAHUE
IpUMEPAMH MOJIEKYJSIPHBIX W HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIINN;

COCTABJISITh YPaBHEHUS JJIEKTPOJUTUYECKOM JIHUCCOLMALUU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI NOHHOTO
oOMEHa, ypaBHEHUS peakUuid, MOATBEPKIAIOIIUX CYLIECTBOBAHUE
IEHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
HOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaklui;
IIPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TMPOTEKaHUSI XMMUYECKHX TMPEBpPALIEHUH B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3JeMeHTa Mo (opmyle CcoearuHEeHus,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN peaKIuu;

COOJTI0IaTh TIPaBUIIA MOJIH30BAHUS XUMUYECKOHN MOCYA0MH 1 1a00paTOpHBIM
o0opyZoBaHMEM, a TakKXke TMpaBuia oOpalieHus C BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKUMSIMHU TIO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa M yTJIEKUCIIOro rasa);

MPOBOAUTH PEAKIIMU, TOATBEPKAAIOIINE KaUeCTBEHHbBIN COCTaB Pa3IMYHbIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOIHI-,
kapOonat-, Qocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHbI
aMMOHHUSI ¥ HMOHBI M3YyYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BELIECTB;

MPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHUE, 0000IIEHIE, CHCTEMATU3aI1IO0, BBISIBIIEHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JJI1 U3yYEHHs] CBOMCTB BELIECTB U XMMHUYECKUX
peaKkiMii, eCTECTBEHHO-Hay4yHble METOJAbl IO3HaHUS — HaOJ0ICHUE,
U3MEPEHUE, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHayaibHbIe XHMHYECKHE MOHITHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

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

Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopoga. Ilonstue o 8 1 bubmuoreka [IOK

' KUCJIOTAX M COTIAX https://m.eds00.ru/7f41837¢
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHHSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunoreka LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBHIEE 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znes 1. BenecTBO M XUMHYECKHE PeaKIun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anores: https://m.eds00.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 bubmorexa [TOK
' . PYHIEL pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Paszpnen 4. Xumus u okpyxaromasi cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE 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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 IIpeamer xumun. Poiap XMMUHU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBwiia paboTh
3 B J1a0OpaTOpHH U IPUEMBI 00paIlICHHS C 1 1 bubmorexa [JOK
paTop P patt https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYIOBAHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bu6mmorexa [IOK
4 . 1
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2 «Pa3nenenue
) cMmeceil (Ha mpuMepe OYUCTKH OBapEHHOMN 1 bubmmorexa LIOK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuoreka [JOK
6 A 1
TOMBIH MOIICKYIIEI https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bubnmnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIC BEIICCTBA 1 bubmorexa HOK
p Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
uMudeckas popmyina. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHUYECKHUX 3JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast oIS XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosnbs. MossipHas bubnuorexa [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuoreka [JOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yCci0BUSA IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YPABHEHHUS https://m.edso0.ru/ff0d3b88
17 BrruncieHus KoaudecTBa, MacChl BEIIECTBA MO bu6nmoreka [JOK
YPaBHEHUSAM XUMUYECKUX PEAKINN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMuuecknx peakiui
18 (coe I/IH(I;HI/I}IH a3JI0’KEHUS 3a1\I;e eL:{I/I;I bubmmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne n bubmmorexa [OK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAaHUU
20 KonTponbnas pabora Nel no teme «BemiectBa bubnnorexka [HOK
U XUMUYECKHE PEAKIIH https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
X X bubnmoreka [JOK
21 Kucnopom — siemMeHT ¥ mpocToe BEIIeCTBO.

O3o0H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE) bubmmorexa [JOK
POAa tpeaith > TOPEHHE). https://m.edsoo.ru/ff0d4614
[TonsiTrie 00 okcHaax
CrocoObI IOTYYCHUS KHCIIOPOJia B
23 J1a00paTOpUH ZILIH OMLIH_UIGHF;{OCTI/I bubmorexa OK
PATOPHIH TP ' https://m.eds00.ru/ff0d497a
IIpumeHeHune kucnopoaa
TemmoBoit 3 (HeKT XUMUIECKON pPeaKIIHH,
24 MOHATHE O TEPMOXUMHUYCCKOM YPAaBHCHHH bubmorexa HOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI lro bubmorexa [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa bubmorexa HOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE e€ro CBOMCTBY
97 Bomxopon — a5eMeHT 1 MpoCTOE BEIIECTBO. bubnnorexka [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre U XMMUUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTaX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus: BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «[TonydeHue u coOMpaHKre BOIOPOIa bubmorexa HOK
i . p AIOPOA, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €r0 CBOMCTBY
32 Mossipablii 00bEM Tra30B. 3aK0H ABOTaIPO bubmorexa HOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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Brruncienusa o0béMa, KOJIMYECTBA BEIECTBA

33 . bubmuoreka [JOK
rasa fo ero H3BeCT£{OMy KOIMACCTRY https://m.edsoo.ru/ff0d55a0
BELIECTBA U 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 KOHa 061;&1?/5{51)( bubmmorexa [JOK
DA Ha OCHOBE 3aioH https://m.eds00.ru/ff0d5708
OTHOIICHUH T'a30B
35 o . . bubmuoreka [JOK
W3WYECKUE U XUMUIECKHE CBOHCTBA BOJT https://m.edsoo.ru/ff0d587a
. bubnuorexa [JOK
36 CocraB ocHoBanwii. [ToHsiTre 00 MHAMKATOpPaAX https://m.edsoo.ru/ffod59e2
Bopna kak pacrBoputens. HacbleHHbIe U
37 ’ . ; BOPBI MaI(i:OBas{ oJIst bubmmorexa LOK
HICHACHITICHHBIC pACTBOPEL Aol https://m.eds00.ru/ff0d5b40
BEIIECTBA B paCTBOPE
[TpakTrueckas padota Ne 5 o Teme
38 l?l o P SO bubmuorexa [JOK
«p HFOT?BHeHIfe paCTBOP_OB ¢ OtpeAeien https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIIECTBA
39 KonTtponbHas pabora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, KJacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOCTBA
41 i MAOTEPHBIX bubnmnoreka [JOK
KHCHOTHBIX, OCHOBHBIX 1 & P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubnmnoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [HOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukaus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIIOT bubmmorexa [JOK
v https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [JOK
MOJIy4YECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o00611eHre U cucTeMaTu3alys 3HaHu!
- H https://m.edsoo.ru/00ad9ch2
50 KontponbHas pabora Ne3 o reme "OCHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
o1 XMMHYECKHUX 31eMeHTOB. [loHsTHE O nax bubmorexa HOK
' Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 cnfTeMa XAMUYECKHUX BHCMGETO;I AN bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, TpymIIbL, IO, TIBI bubmorexa HOK
PHOMEL, TPYHIIHL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIED. bubnmnoreka [JOK

N30To118!

https://m.edso0.ru/00ada342
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CTpoeHue AIIEKTPOHHBIX 000JI0YEK aTOMOB

bubmuoreka [JOK
55 IT I .M.
anemeHToB [leproauyeckoit cuctemsr /| https://m.edsoo.ru/00adashe
Meunpeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
. bubnmoreka [JOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3navenue [leproauyeckoro 3akoHa s
o7 a3BUTHS HAyKu U nipakTuku. [. U bubmorexa LHOK
p YK B p . A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIN, IEAAror U rpak/IaHuH
PesepBusblii ypok. O0001IEHNE 1
58 CI/ICTI;)MaTI/ISZ.’p Ut 3HaHPII>'IHl / Bcepoccuiickast bubmnorexa [IOK
H p https://m.edsoo.ru/00adb33c
MpoBepoyHas padbora
bubmuorexa [JOK
59 n
OHHAM XHMHIHCECKAA CBASH https://m.edsoo.ru/00adac34
60 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XHMHUYECKHUX DJII€MEHTOB https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHast XUMUYECKAs! CBA3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
62
Crenen okucnennus https://m.edsoo.ru/00adae28
63 OKUCINTEBHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubmmorexa [IOK
peartt https://m.edsoo.ru/00adb076
64 OKHUCIIUTENIN U BOCCTAHOBUTEIH bubmiorexa LOK
https://m.edsoo.ru/00adb076
KonrtponsHast padora Ne4 o reme «CtpoeHue
N bubnmnoreka [JOK
65 aToMa. Xumuueckas cBs3b» / Beepoccuiickast

mpoBepoyHas pabora

https://m.edso0.ru/00adb486
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bubmuorexa [JOK

66 KoBasieHTHas moJisipHast XUMUYECKasi CBSI3b 1 httos://m.edsoo.ru/00adaab8
PesepsHElil ypok. O0001IEHNE U

67 CI/ICTIC)MaTI/IBZ.’p Ust 3HaHPII>'IHl o teMe «CtpoeHue 1 buGnnorexa LIOK

1t p https://m.edsoo.ru/00ad9cb?2

aromMa. XUMHAYECKAsI CBA3bY

68 PezepHblit ypok. O6o01eHue 1 1 bubmumorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/m Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
[lepuonnueckuit 3akoH. Ilepuoguueckas
1 cucreMa XuMHueckux snementos /. U bubmmorexa LIOK
o https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
2 XMUMUYECKHX 3JIEMEHTOB MEPBIX TPEX buomorexa LIOK
P P https://m.edsoo.ru/00adb6b6
NIEepUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa Bbu6moteka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBS3U U THITBI bubnuoreka [{OK
KPUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas pabora Nel no reme
5 «IToBTOpEeHue u yriybaeHne 3HaHUH 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kilaccay
5 Krnaccudukanys XuMHUECKUX peakluii 1o bubmuoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHUYECKOM pEeaKIuu.
7 [ToHATHE O TOMOTEHHBIX U T€TEPOTEHHBIX bubmmorexa LIOK
P https://m.edsoo.ru/00adbe9a
peakuusax
IToHATHE O XUMUYECKOM PAaBHOBECHH.
3 @DakTophl, BIUSAIONINE HA CKOPOCTh bubnunorexa LIOK

XHUMHYCSCKOMU PE€aKIMU U IMOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bubnunorexa LIOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [JOK

10
CunbHbIe U crabble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HMonnrle ypaBHEHUS peakIun bubnnorexa LHOK

yp peak https://m.edsoo.ru/00add448
XUMHUUECKHE CBOMCTBA KUCIOT U OCHOBAHUI
12 B CBETE MPEICTABICHUN 00 bubnnorexa [JOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITIT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 PENCTABIIEHUNA 00 DIIEKTPOJIMTHUYECKON buGnuorexa [IOK
p p https://m.edsoo.ru/00add8b2
IUCCOLIAAIAN
14 IlonsTre o TUAPOIIM3E coJIeH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK
15 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
B H https://m.edsoo.ru/00addd12

16 ITpakTryeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIEKTPOIUTHYECKAS TUCCOLIMALIS bubmorexa HOK

P ) https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XxapaKTepuCTHUKA TaJOTeHOB. bubnmnoreka [JOK
XHWMHUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposogopoa. CojissHas KHCIOTa,

P P . bubmuoreka [{OK

19 XUMHUYECKHE CBOMCTBA, MOIYyYEHHE,

IIPUMEHEHHE

https://m.edsoo.ru/00ade104
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[IpakTuyeckas padora Ne 2 o Teme

bubnunorexa LIOK

20 «ITonydyeHne CONSIHOM KMCIIOThI, U3yUYEHHE
. yzl yi https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XHMHYECKUX
21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa [JOK
p ’ p https://m.edsoo.ru/00ade488
n30bITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnnoreka [JOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
23 Haxo;xlz[eHHe cephl I/I(beé coezu/IHeI})mﬁ B buGnuorexa [IOK
p . https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo/, cTpoeHHe, GU3HYECKUE U bubmmoreka [JOK
XUMHUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 ¢u3nyeckrue 1 XUMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [IOK
CEPHOU KUCJIOTHI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a but6mmoreka [IOK
MIPOAYKTa PEaKuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTeprucTrUKa 3J1IeMEeHTOB V A-
08 rpynnsl. A30T, pacipoCTpaHEHHE B bubmuoreka [JOK
npupoze, Gu3n4ecKue u XuMUIECKHe https://m.edsoo.ru/00adeea6
CBONCTBA
29 AMMHaK, ero (GU3NYECKUe U XUMUICCKHE bubmuoreka [IOK

CBOICTBa, MOJIy4E€HUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004
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[Tpaktuyeckas padora Ne 3 o Teme

30 «ITonyueHne aMMuaka, H3y4eHUe €ro bubmorexa [JOK
ol > 13YH https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€¢ Gu3ndecKue u bubnmnoreka HOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH

39 aMMOHHUS B KQ4€CTBE MUHEPAIbHBIX bu6nmorexa LIOK
ynoOpeHuii. XMMHYeCKoe 3arps3HCHHE https://m.edsoo.ru/00adf518
OKpY’KaroIel Cpeibl COSTMHCHUSIMHU a30Ta
®ochop. Oxeun docdopa (V) u pochopnas

33 KHCJIOTa, GU3HYECKUE M XUMHUCCKHE bubmorexa LHOK

o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnons3oBanue GocdaToB B KayecTBE
34 MHUHEPAIBHBIX YI0OpeHU. 3arpsi3HeHue bubnmorexa IOK
PATIPHLIX YAOOP - o4TP https://m.edso0.ru/00adfc20
IPUPOJHOM cpenibl pocdaTamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubmuorexka [IOK

35 .

(dbU3MYeCcKre U XUMHUYECKHUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusnveckue u

36 XAMUYECKHE CBOMCTBA. DKOJIOTHUSCKUE bu6nunorexa LIOK
po0JIeMBbI, CBSI3aHHBIC C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(V)

bubnmorexa LIOK
37 VrojbHas KUCIIOTa U €€ COJIN
https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
| bubnmnoreka LIOK
38 [Tomy4yeHne yriieKnucioro rasa.

KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"

https://m.edso0.ru/00ae027¢
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[TepBoHayabHEBIE TOHATHUS 00

39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa OK
https://m.edsoo.ru/00ae054e
COCIMHECHMSX yTIIepo/ia
40 Kpemuuii u ero coenqunenust buGnuorexa [IOK
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 33724 110 TEME bubmmoreka [JOK
«BaxkHeIme HeMeTalIbl ¥ UX https://m.edsoo.ru/00ae0bf2
COCAUHCHHMS
KonTponbnas padorta Ne3 no teme

42 «Baxaenne HeMeTauIbl U UX bubmorexa [IOK

https://m.edsoo.ru/00ae0e18
COCIMHCHHM S
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnuoreka [{OK
CBSI3b M METAJUTMYECKAs] KpUCTAILNTAYECKas https://m.edso0.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XHMHYECKHE CBOMCTBA METAJLIOB.

44 DNEKTPOXUMHUECKUN Psiji HAalpsKEHUH bubmmorexa LIOK

https://m.edso0.ru/00ae1156
METAIIJIOB
OOu1re criocoObl MOTYyYeHHUS METAILIOB.

45 Crnnasel. Beruncienus no ypaBHEHUAM bubmuorexa [IOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COACPKHUT MPUMECH

46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa LIOK

https://m.edso0.ru/00ae1278
bubnunorexa LIOK

47 Wenotbie MeTaIB! https://m.edsoo.ru/00ae14b2

bubnunoreka LIOK

48 OKcubl ¥ THAPOKCUIBI HATPHUS U KU

https://m.edso0.ru/00ae14b2
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[llenouyHo3eMenbHBIC METAIUIBI — KAJIbITUH U bubnuorexa [JOK
49 .
MarHum https://m.edso0.ru/00ae15e8
50 Baxxueinne coeqMHEHNAS KaJIbIA buGnuorexa [IOK
https://m.edso0.ru/00ae15e8
51 O060011eHNEe U CHCTEMATHU3alIMs] 3HAHUI
bu6nmoreka [IOK
52 JK&cTKOCTh BOJKI U CIIOCOOKI €€ yCTpaHEeHUS
s yerp https://m.edso0.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "KEcTKOCTL BOABLI 1 METOBI €6 bubnnorexa [JOK
| https://m.edsoo.ru/00aelae8
YCTpaHECHHS
bubnuoreka [{OK
54 ANIOMUHHI
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneso
https://m.edso0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xene3a (1) u bubmmoreka IIOK
xeresa (1) https://m.edsoo.ru/00ae35e6
58 O0o0011eHEe U CHCTEMATHU3AIIUS 3HAHUI
ITpakTuyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTANIbHBIX 3a7a4 0 TEME bubmorexa [JOK
p . https://m.edso0.ru/00ae3de8
«BakHeinme MeTalIbl U UX COSTUHEHMS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIUi, eCIIM OJUH U3 PEarcHTOB JaH B
60 E36BITKC WIIA COZC H(HTFI)'I HMECH bubmorexa [JOK
Aep . p ' https://m.eds00.ru/00ae1750
BrrunciieHuss MacCoBO# JOJIM BBIXO/1a
MPOYKTa PEAKINH
61 O0o0011eHNEe U CHCTEeMAaTHU3alMs] 3HAHUI
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KonrponsHas padora Ne4 o reme

62 «BaxkHelme MeTaibl U UX COSTUHEHUS» 1
63 BemiecTBa u maTepuansl B TOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU 4EJI0BEKA https://m.eds00.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen 1 bubmmoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny 3KOJIOrHYECKUX 1 Bu6moteka [JOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBHbIil ypok. O606?ICHH€ u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHNE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O6006111€HNE 1 1 bubmmnoreka HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA
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