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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MNporpaMmbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4yeOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTENbHOE MIPEAMETHOE COJIepKaHue,
IpEeIyCMaTpUBAET PpACIpEAEICHHE €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM MW TeMaM MpOrpaMMbl IO XHUMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNsSseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, a Takxke TpeOOBaHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOT0 coiepKaHusl.

3HaHUWE XUMHHM CIY>KUT OCHOBOM Juisi (OPMUPOBAHHUS MHMPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXXHOCTEH 1T CaMOpa3BUTUS |
dhopmMupoBaHUsI KyJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKOM HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPaMOTHOCTH 00YJarOIIHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHHSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHHE 00YUYaIOIITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMUHU OOCCICUMBAIOTCS CICIIM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbIA  SBIAETCA  MEAArOrMYECKH
aJlanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XMMHUU Ha ONpPE/IeTIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATHN XUMHUHU, OCHOB
HEOPTraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XUMUHU.

CrtpykTypa cojiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ m3ydeHuro. CoaepkaHue CKIAIbIBACTCA U3 CHUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHYECKOU
peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbl 10 TPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pPa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TmpelcTaBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAIMU BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAaHHUS PACCMATPUBAKOTCA HA OCHOBE OJMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAA (PYHKUUM OOBSICHEHUS U MPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MPHUBICUCHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalolmuid MUpy,
«buosorus. 5—7 kiaccel» u «dusuka. 7 Kimacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (HOpMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESTENbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMbl XUMHUYECKUX
3HAHUW — BaXHEUIMX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YeOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIhCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyyarommxcss K CaMOCTOSITEIbHOM IT03HABATENbHOM JESATEIIbHOCTH, HAay4YHbBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHUHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOILIEr0 MHUpa, UCIHOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHbIE NPU H3yUYEHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHOM JXUM3HU U
TPYIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
1eaecoo0pa3HoOro TMOBEACHUSI B OBITY W TPYJAOBOM JEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID Ha OCHOBE YCBOEHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWiIs W HAMpPaBIEHHOCTU AajbHEHIIEro
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonnuectBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BeuiecTBa. Pacué€rel mo Qopmyrnam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKas peakius U e€ MpU3HAKH.
3aKOH COXpaHEHHs MaccChl BELIECTB. XUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHMs, 3aMEILLIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN MOCYIOM, MpaBWIaMHu paboThl B Jab0paTtopuu u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIMsl BOJABI) U XMMHUYECKHX (TOpEHHE CBEYH, MPOKATMBAHHE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHUM, HaOII0eHIE U
ONKCaHUE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuuil (pasiiockeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3ioKeHHe T'MIPOKCUAA
menu (I1) mpu HarpeBanum, B3auMOJIeHCTBHUE kele3a ¢ pactBopoM conu mean (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILIALMSA, XpoMaTtorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOMN
CONMM, HaONIOJIGHWE W  ONHMCAaHWE  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/IaHHWE MOJEJeH MOJeKys
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKHX BellecTB

Bozmyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — smeMeHT W mpocToe
BenlecTBo. HaxoxxnaeHuwe kuciaopoga B mHpupone, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBoit 3h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT uW mpoctoe BemecTBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUE ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4elioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHuil. DPU3MYECKHE U XUMUYECKHE CBOWCTBa
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3MYecKe U XUMUYECKHE CBOICTBA COJEH.
[Tonmydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE CONEPKaHUs KUCIOPOAa B BO3AYyXe, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHCJIOpOJa, HaOI0eHNe
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHHUS W
IpeKpalieHus TopeHus (Mmoxapa), O3HAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
ONMKMCAHWE WX CBOWCTB, MOJYy4YEHUE, COOMpaHHe, PACINO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEUIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydyeHue B3aumojeiictBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COCIMHEHUI.

Hepuoanuyecknn 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe o
IpyNNax CXOJIHBIX 3JEMEHTOB (LIEJOYHbIE U IIEJIOYHO3EMENIbHbIE METaJIbL,
rajioreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBL.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W JUIMHHONEpUOAHAs  (OpMbI
[Tepronnueckoit cucrembl xumuueckux iemMeHToB JI. . Menneneesa. Ilepuoasl
u rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YEK aToMOB MepBbIX 20 XMMHMUYECKHUX  OSJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xnumuueckass cBsA3b. KoBasleHTHas (moJisipHass M HENOJSpHAas) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Iponecchl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJCWUCTBUE
IMAPOKCUIA LMHKA C pPAaCTBOPAMH KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropenue, peakiy pa3ioKeHHs, COSTUHEHU).

Mexcnpeomemmnoie ceasu



Peanuzanuss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILIECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATH: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHaJlu3, CHUHTE3, KilacCU(UKAIMA, TMEePUOJUYHOCTh, HAOIIOICHHE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHHE.

@usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BETUYHMHBI, SAUHHIIBI
WU3MEPEHHUsI, KOCMOC, TUIAaHETHI, 3BE€3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMH4ecKasi peakiuus

Ileprognyeckuit 3akoH. Ilepuoanueckas cucteMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbLIUA W HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKECHUEM DJJIEMEHTOB B Ilepmoamyeckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3M. THIBI KPUCTAIIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuYecKkuxX peakuuid Mo pa3anvyHbIM MpU3HAKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEMJIOBOMY 3(PQeKTy, Mo
U3MEHEHHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUECKHE
YPaBHEHMUS.

[Tonsitue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [[oHATHEe O TOMOreHHBIX U TeTepOTeHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMl C  HMCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHbI. MeXaHW3M AMCCOLMALMKA BEIIECTB C Pa3IMYHBIMU BUJAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHUII W colei B CBETe TPEACTABICHUNH 00 DIEKTPOIUTHUIECCKON
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CJIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBHS PA3JIMYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYed U  COoJIed
(BO3MOYKHO  MCIIOJIb30BAaHME  BHJEO  MaTepuaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX  MPU3HAKW  MPOTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu pas3yioKEeHUs, COCTMHEHUs), PAclO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKIUi HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBbHBIX 33]1a4.

Hemertanibl U MX coeiMHEeHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCcKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucioTa, XMMUYECKHE CBOMCTBA, IMOJydYEHHE, NMpUMEHeHue. [lericTBue
XJIOpa W XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHelmuue XJIOpHUIbl U HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBoilicTBa cepbl. CepoBOAOPOJ, CTpoeHHue, (U3HUecKue U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, GQu3UUeckue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W chneuuduyeckue). XHUMHUYECKHE pPEaKIuH,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOJIYyYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAsI pEeaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUSI.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue u npuMenenue. Cou aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
CBOMiCTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEIU(UUYECKHE).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI U BoA0EMOB). Docdop,
ajuioTponHeie Mojaudukanuu gocdopa, GuznUeCKue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIeCKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHUS.  YTIEpoJd,  aJJIOTPOIIHbBIC
Moau(dUKALUKM, pacIpOCTpaHEHHWE B NpUpoae, (U3NYECKHUE U XUMHUUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYEHUE U MPUMEHEHHUE. DKOJIOTUYECKHE TPOOJEMBbI, CBA3aHHBIE C OKCHUJIOM
yriaepoaa (IV), rumoresa riao0anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUS 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJAOPOAOB (yroib, NPHUPOAHBIA Tra3, HeDTh),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxkHelIne CTpouTeIbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  COCAUHEHUSMH  (BO3MOKHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHOM CEpHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Cylbdart-
MOH W HaOJIOJICHHE MpU3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHE C (HU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COECIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAO0OpEeHUH, MOoIyUYeHuUE,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHHS U (pocdar-uoH U U3ydyeHHe MpU3HAKOB
UX IPOTEKAHHUsI, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YECHUE MoJIeIen
KPUCTAJUIMYECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIIMU  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpaHUE, paclO3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TNPU3HAKOB UX TMPOTEKAHMS, O3HAKOMJIEHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenme HeMETaIUIbl U UX COCTUHEHUS.

MeTaibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepuommueckon cucreme xumuuyeckux siemeHtoB [, .
MeHnneneeBa u cTpoeHusi aToMoB. CTpoeHHE MeTaJuioB. MeTrajundeckasi CBsi3b U
METAJIMYECKasi ~ KpPUCTA/UIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HanpspKeHU MetaiioB. u3nueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
crocoObl TosydeHuss MeTauioB. [loHsSTHE O KOppO3UM METAJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUME UX aTOMOB, HAaXOXKJIEHUE B IIPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux 3neMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pru3ndyeckre 1 XUMUYECKHE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoi cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxoxiaeHue B mnpupoae. Dusnueckue u
XUMHUYECKUE CBOMCTBA kene3a. OKcH b, rTuapoKcHabl U conu xenesa (11) u xenesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpa3llaMi METAJIOB W CIUIABOB, HX (PU3NYECKUMU
CBOMCTBAMH, HM3yYEHHE PpE3YyJbTaTOB KOPPO3UM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJblIUg U HATpUs C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHMS JKEIe3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJIEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KaUYeCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIFOMUHUS, [IUHKA, JKeje3a
(1) u xeneza (III), meau (1), HaOnrOAEHUE U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJIaAMEHU HWOHAMHU HaTpusl, Kajdusd W Kaublus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS
Y TUIPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «Baxkneime
METaJUIbl U KX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momorib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpy)Karouehd cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

M3yueHHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUs, aHallM3, CHHTE3, KJIacCU(pUKALMs, TEePUOJUYHOCTh, HAOIIOJCHHUE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMTAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, npixanuwe, Omocdepa, IKOCUCTEMA, MHUHEPAIBHBIC
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEILHOUN JIEATEIbBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJbTaThl ~ OTPAXAlOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMd U
pacIIMpEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTPpUOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACJEIUI0, NTOHUMAaHHS 3HAUYECHUS XMMHYECKOM HAayKH B JKHU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HHGpOpMaIUe o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaxaaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESATEeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH TpU
BBITIOJIHGHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUN XUMHUYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce€ HITOM Yy4EeOHON NESITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBO€ TIOBEJEHHWE M TMIOCTYNKM CBOMX TOBApHILEH C MO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U COCTABISIOLINE
OCHOBY 11 TIOHUMAaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI MTPUPOJbI, B3aUMOCBS3IX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHbIE MOTHBBI, HAlPABJICHHBIC HA TOJIyYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW palbOThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUUYECKHUMH CpEeACTBAMU HH(POPMALIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTyPbl 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUN U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBui OE30IMacCHOCTH TIIpu  OOpallleHUuH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYCHUIO TPodeccril U Tpy1a pa3IuyHOTo poja,
YBaXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW MO0 XUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHanbHOM IeITeIbHOCTH U Pa3BUTHUSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 7K0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TICHXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MaCHOTO MOBEEHUS ITPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOKAIOIINX 30POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydYaeMble MPU U3YYECHUU XUMHH, JJIS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYphl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M TMyTeHl UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISTHBHBIC), KOTOpblE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCMOJb30BaTh MPUEMBI JIOTMUECKOTO MBINIJIEHUS MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIAaCCU(PUKALMKM XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKlUi,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXACHUS (MHAYKTUBHBIC, NCIYKTUBHBIC, 110 aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOLIECCE TO3HAHUSA TOHATHS (MpPEeIMETHhIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJ DJIEMEHTa), XUMHu4eckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — TPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBEISIBIIATH  OOIHME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSIX.

Bba3oBble uccienoBarTelbckme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CYXKIECHU;

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TIPOBEICHUIO
YYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MpOJIeNTaHHOM padoTe.

Pa6ora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM TMPEJCTABICHUS, TOTydaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJIIpHAsT JMTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobus, pecypcsl MHTepHeTa), KPUTHYECKH OIIEHWBATh IMPOTHBOPCYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHME MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpMAllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHHE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIFOCTPUPOBATh PpEIIAEMBIE 3aJa4d HECIO0XHBIMH CXEMaMH, JAHarpaMMaMu,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPHUPOIAHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juajiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCYyXKJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJACTABIATH  IOJYYECHHBIE  pPE3yJbTaTbl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOpHOroO OMbITA,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIbHOM W MCCIENOBAaTEIbCKOM  JACSATENBbHOCTH MpPU  PELIECHUU
BO3ZHMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOILIMX HHTEPECOB M COIrJIacOBAHMS
no3uuuid (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpENECICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBINIOJIHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEeIsITh LENH JEATebHOCTH, MIAaHUPOBATh,
OCYILIECTBISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeILHOCTD, BBIOUpaTh Hanbosee 3pdeKTUBHbIE CIIOCOOBI pelieHusT yUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJIATh WIM KOPPEKTHUPOBAThH
MPEUIOKEHHBIA AJITOPUTM  JIEVCTBUWA TPU BBINOJHEHUHM 33JaHUA C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEILECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIB30BaTh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIbHOrO
COJlep>KaHMs, YCTAHOBJIEHHOro JaHHOW (¢enepasbHON paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHbBIX YYCOHBIX U HOBBIX CUTYaIUsX.

K xoHiy 00yuenus B 8 kiacce npeMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PACKPBIBATh CMBICII OCHOBHBIX XWMHUYECKUX IOHSATHI: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO AJIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHMH PA3JIOKECHUS, PEAKUUU 3aMEUICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aroMHas OpOUTalb, PAJUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAacCTBOpP, MAaccoBas JI0Js BEIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B pacTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA W
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJIB30BAaTh XUMUYECKYI0 CUMBOJIUKY JIJII COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUMN XUMUYECKUX PEAKIIN;

e OTIPEJICTISATh BAJCHTHOCTH ATOMOB 3JIEMEHTOB B OWHApPHBIX COCIUHECHUSIX,
CTENEHb  OKUCJICHMS  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUU IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

epackpbiBaTh cmbicn llepuonmueckoro 3akona JI. WM. Mengeneena:
JIEMOHCTPUPOBATh IOHUMAHUE MEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B lleproanueckoin cucreme,
3aKOHOB COXPaHEHMSI MACChl BELIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTaIpo;

¢ ONMCHIBATh W XapakTepuszoBaTh TabmMuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMMHMYECKHUX DJJEMEHTOB: pa3jiuyaThb IMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOpPhIE HMEIOTCA B
tabnune «llepuoauueckass cuctemMa Xumudeckux osyemeHToB [, U.
MenzaeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOECHHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

e KJIaCCU(UIIUPOBATh XUMHUYECKHUE DIJIEMEHTBHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YMCIy W COCTaBy YYacTBYIOUIMX B peaKUUU
BEIIECTB, [0 TEIJIOBOMY 3D (PeKTy);

e XapaKTEepPU30BaTh (OIMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT HUX Ka4YECTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3INYHBIX YCIOBUSX;

e BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO 3jeMeHTa 1o (opMyse COEIUHEHHS,
MacCOBYIO JIOJIIO BEIECTBA B pacTBOpE, MPOBOAUTH pPACUEThl 110
YPaBHEHUIO XUMHUYECKOUN pEaKIINH;

e IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHE, CHCTeMaTH3aIuio, Kilaccu(uKaimio,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHUS] CBOICTB
BEIIECTB U XUMHUYECKUX PEaKIHil, eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATh MpPaBHJIaM IOJIb30BAaHUSI XUMHYECKOU MOCYI0M U J1aO0paTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHUM C HHCTPYKIUSIMH TI0 BBIMIOJHEHUIO J1aOOpPATOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUIO U COOUPAHHIO Ta3000pa3HBIX
BEUIECTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBJICHHIO PACTBOPOB C
ONpPEAECIEHHON MACCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y TIPOBOJUTH XUMHUYECKUE SKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB
HIeJIOYEH U KHUCIIOT C MOMOIIBI0 MHAUKATOPOB (Jlakmyc, dheHomndTanenH,
METHUJIOPAHXK U JPYTHUE).

K xonIy oOyueHnus B 9 kjacce nmpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PaCKpBIBATh CMBIC OCHOBHBIX XHUMHYECKUX TMOHATHN: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHCJICHUSI, XUMUYECKasi peaKiysi, XMMUYecKasi CBsI3b, TEIUIOBOM d(P(DEKT
peakuuu, MOJib, MOJISIpHBIH  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAIMS, PEAKUUU HOHHOIO
oOMeHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCJIEHHE H  BOCCTAaHOBJIECHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEmETKa, KOpPpO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW peakiuu, MpeAeabHO IO0MyCcTUMas
koHueHtpanus [IJIK BemiecTna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TMOHATHU U
MPUMEHSITH 3TU OHSTHS MPU OMKUCAHUU BEIIECTB U UX MPEBPAILICHUI;

e HCMOJb30BATh XUMUYECKYI0 CUMBOJIUKY JJII COCTaBJICHHS (POPMYJT BEIIECTB
Y YPAaBHEHUUN XUMUYECKUAX PEAKIINN;

e OTIPEJIETISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHYECKHUX DJIEMEHTOB B
COCIMHEHUAX pA3IMYHOrO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUN Mo (opmyrnam, BHJ XUMHYECKOU
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsijl MOHA MO0 XUMHUYECKON (QopMylie, XapaKkTep cpebl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COEAMHEHUN, TUI KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

e packpbiBaTh cwmbica Ilepmogmueckoro 3akona JI. WM. MenaeneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepu30BaTh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoarpynna (A-rpymma)» U «rmodouyHas
noarpynna (b-rpynma)», manbsie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPHUOJUYECKON Taldiume, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsij  sjapa, oOIIee 4YUCIO DIEKTPOHOB U
pacnpenesieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

e KJTAaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPTraHWYECKHUE BEIECTBa,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B peaKlUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

e XapaKTEepU30BaTh (OMHUCHIBATH) OOIMME M CHeUPUISCKUEe XHUMHYECKUE
CBOMCTBAa NPOCTBHIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIINM;

e COCTaBJIATh YPABHEHUS AJIEKTPOJIUTUUECKON TUCCOMALIMU KUCIIOT, IEI04Yein
U COJIEH, TIOJHBIE U COKpAIIEHHBIC YPaBHEHUS PeaKI[uii HOHHOTO OOMeHa,



ypaBHEHHUs peaKlni, MOATBEPKIAIONIUX CYIIECTBOBAHNWE TCHETHUYECKOM
CBSI3M MEX/Ty BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

e PACKPBIBATh  CYITHOCTh  OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHI
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OaiaHca ITUX PEeaKIIHii;

o MPOTHO3WPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKaHUS XUMHYECKHX IMPEBPAIIEHUI B Pa3IUIHBIX
YCIIOBUSIX;

¢ BBIYMCJISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO »3JieMeHTa Mo (opMyse COeAMHEHUS,
MacCOBYIO JIOJII0 BEIIECTBA B PacTBOpE, MPOBOAWTH pacdEThl IO
YPaBHECHUIO XUMHYECKON PEaKIInH;

e COOJTIONATH TIpaBUJjIa MOJIb30BAHUSI XUMUYECKON MOCYI0ON M J1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOOpalleHUss C BEIIECTBAMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB M0 TMOJIYYEHUIO M COOMpPAaHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa 1 yTIIEKHCIIOTO ra3a);

o IPOBOJIUTH PEAKIIMH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB Pa3IUYHBIX
BCII[ECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOMUI-, HOAWI-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIE OTIEpAlliX MBICITUTEIBHON ACATEIHPHOCTA — aHAU3 U
CUHTE3, CpaBHEHHE, O0O0O0O0IIeHHe, CHUCTEMaTHU3allUul0, BBISABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, HKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3jieioB u

KoaudecTBO 9acoB

KoHnTpoJubHbie

IIpakTH4eckue

duekTpoHHbIE (LM (POBbHIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 ’ bubmuorexa [JOK
MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BerecTBa u Xumuieckue 15 ) | bubmuorexa [JOK
peakunu https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20
Pa3nes 2. Baskneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIeCTB
21 Boznyx. Kucnopon. ITonstue 6 1 | bubnuoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
5 Bonopoa.Ilonstue o kucnorax g | bu6nuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 00 5 1 | bu6nuoreka [IOK
OCHOBAaHUX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[Tepuoanueckuii 3aKOH U

31 Ilepuoaunueckas cucrema 7 bubmmoreka [IOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7t41837¢c
Mennene-eBa. CTpoeHue aroma
XumMuyeckas CBS3b.
39 0 . g bu6nuoreka [IOK
) KHCTHTEIRHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINMH
bubmuorexa [JOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesehBHOE BOEMS 3 bubnnoreka IIOK
eep p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBo U XUMHYeCKHEe peakul
11 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 bubnuoreka [IOK
) OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLUALIHS. 2 | | bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 | bubnuoreka [IOK
’ snemenToB VIIA-rpymimsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 1 1 bubmmorexa [TOK
) PYyTIBL. £-Cp https://m.edsoo.ru/7f41a636
COCITMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.3 anemMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa LHOK
' PYIHBL 430, P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 1 bubmorexa HOK
' ) PYIHBL. S TACPOA https:/m.edsoo.ru/741a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M UX COCAUHEHU S

bubmuoreka [JOK
1 i 4
3 Obmpme cBoficTBa METAIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hitps-//m.cdsoo.ru/Tf4 12636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 4 bubnmorexa LOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 2 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabubie | I[lpakTuueckue
n/n Bceero u3yuyeHusi = oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
| [Ipenmer xumun. Posb XumMuu B KU3HA | bubnuoreka [IOK
yeJioBeKka. Tema 1 BellecTsa https://m.edsoo.ru/ff0d210c
2 ITonsTue 0 MeTogax MO3HAHUS B XUMHUH 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | | bubnnoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHHEM
4 YucTteie BemecTBa U cMecH. CriocoObl | bu6mmoreka [JOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas padora Ne 2 «Ounctka | | bubnuoreka [IOK
BEIIICCTBAY https://m.edsoo.ru/ff0d28c8
bu6mmoreka [IOK
6 ATOMBI 1 MOJICKYJTBI 1
4 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AJIEMEHThI. 3HAKU | bu6mmoreka [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie 1 cnoXxHBIE BELIECTBA. | bubmuoreka [IOK
ATOMHO-MOJIEKYJISIPHOE YUEHHE. https://m.edsoo.ru/ff0d2a6c
Xumnueckas popmyna. BaneHTHOCT
bu6mmoreka [JOK
9 aTOMOB XMMHYECKUX 3JIEMEHTOB.3aKOH 1

IIOCTOAHCTBA COCTaBa BCIICCTBA.

https://m.edsoo.ru/ff0d2eae




OrHOCHUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

10 OTHOCUTEIbHAs MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
1 MaccoBas 10511 XMMHYECKOTO bubmuorexa [JOK
DJIEMEHTA B COCAUHEHUN https://m.edsoo.ru/ff0d350c
12 KommuecTBo BemecTBa. Mosb. bubmuorexa [JOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
[IpakTuueckas padora Ne 3
13 "[IpuroroBnenue pacTBopa caxapa u bubnuorexa [JOK
onpezeeHue MacCOBOM J0JIU €T0 B https://m.edsoo.ru/ff0d2d50
pactBope"
14 Kontpoabnas padora Ne 1 mo teme bubnuorexa [JOK
«ATOMBI XHMMMYECKHUX IJIEMEHTOB) https://m.edsoo.ru/ff0d37fa
15 Pu3nyecKue 1 XUMHUYECKUE SABICHUS. bubnuorexa [JOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d3al6
16 IIpr3Haku U yciI0BHUS IPOTEKAHUSA bubnnoreka [JOK
XUMHUYECKUX PEaKUi https://m.edsoo.ru/ff0d3b88
17 XHWMHUYECKUE YPABHEHUS bubmmorexa [IOK
https://m.edsoo.ru/ff0d5708
Brrunciienust koimuecTBa, MacChl
18 BEILIECTBA [10 YPABHEHUSAM XUMHUYECKUX bu6mmorexa [IOK
peakimii.3aKOH COXpaHEHUs MacChl https://m.edsoo.ru/ff0d3f34
BEILIECTBA.
Knaccudukanus XuMHYeCKUX peaKIuii
(coenMHEHUs, PA3I0KECHUS,
19 3amelneHus, oomena).M. B. bubmorexa HOK
N https://m.edsoo.ru/ff0d40c4
JIoMOHOCOB — y4EHBIN-
SHIMKJIONETUCT.
20 KonTtpoabHnas padora Ne2 no reme bubnnorexka [JOK




«BelecTBa 1 XUMHYECKHE PpeaKIum»

https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

bu6mmoreka [IOK

21 Bo3nyxa. Kucnopon — snemeHT u
X POt https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
®duU3NYeCcKue U XUMUYECKUE CBOMCTBA
22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [IOK
poAia (peaKtt ’ https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CrocoO0BbI MOTy4eHHS KHCIIOPO/Ia B
23 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHue KucIopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHSITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUUYECKUX PEAKIIUAX
TomnuBo (He(dTh, Yroiab U METaH).
25 3arpsi3HEHUE BO3/yXa, CIOCOOKI €T0 bubmmorexa [IOK
p yxa, https://m.edsoo.ru/ff0d4cda
MIPEeA0TBPAIEHUS
[IpakTuueckas pabora Ne 4 o Teme
26 «[lonmydyenne u coOMpaHue KUCIopoaa bubmmorexa [TOK
e . P posa, https://m.edsoo.ru/ff0d4ae?
W3y4YEHUE €r0 CBONUCTBY»
7 Bonopon — anemeHT u mpocToe bubnnorexka [JOK
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 dusnvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Konrpoabnas padora Ne 3
29 «CoeTuHEeHUs XUMHYECKHUX bubmmorexa [TOK
o https://m.edsoo.ru/ff0d50d2
3JIEMEHTOB)
30 [TonsaTue o xucaorax u coaaxCrocoOb bubmuorexa [JOK




HOJTy4eHHs BOJOPOAa B 1a00OpaTopuu

https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 5 o reme

bu6mmoreka [IOK

31 «ITonmyuenne 1 cobupanme Bogopoaa,
e o P Sie https://m.edsoo.ru/ff0d4£42
M3y4YEHUE €ro CBOMCTBY
3 MonsipHblii 005EM Ta30B. 3aKOH bubmumorexa [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA
33 BEII[SCTBA I'a3a I10 €ro U3BECTHOM bubmorexa [IOK
t My https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WJIK 00BEMY
Brruncienus o0bEMOB ra3os 110
34 ABHEHHIO pPeaKIMM Ha OCHOBE 3aKOHa bubmorexa HOK
ypas pearttui & https:/m.edsoo.ru/fF0d5708
00BEMHEBIX OTHOIIIEHHUI ra30B
35 ®du3nuecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBopuTeib. HachllieHHEIE
37 u HeHaCLIpeHHbIIe) acTBOpEI. MaccoBas bubmorexa LOK
= p PBI. https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOpE
[IpakTuueckas pabora Ne 6 o Teme
18 «[IpuroTtoBiieHHE PACTBOPOB C bubnnoreka [JOK
onpeaeNEéHHON MacCOBOM J10er https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
Kontpoubnas padora Ne 4
39 «A3MeHeHHs1, MPOUCXOASIIIHE C bubmorera [JOK
> MPOHExXoT https://m.edsoo.ru/fi0d6342
BelleCTBAMM»
40 Oxkcupsl: cocTaB, KacCupUKaIIUS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonmydyeHnue 1 XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK

41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
dorep https://m.edsoo.ru/f0d664e
OKCHJIOB
42 OcHoBaHwusI: cOCTaB, Kiaccuduxams, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XxuMHu4yecKkue CBOWCTBA bubmumorexa [IOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0Odfee2
45 [TosryueHne U XUMHUYECKUE CBOKCTBA bubnnorexa [JOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bu6mmoreka [IOK
46 CIOCOOBI TOTYyYEHUS, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 7. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
43 I'eneTnyeckas cBsi3b MKy KilaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COCANHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o01enre 1 cucTeMaTu3alus 3HaHU
- t https://m.edsoo.ru/00ad9cb2
Kounrpoabsnas padora Ne 5 mo reme
50 "OCHI())BHLIG KJIpaCCLI bubmmorexa LIOK
. https://m.edsoo.ru/00ad9ela
HEOPraHU4ecKHUX coeInHeHu"
[TepBbIe MOMBITKU KIIACCHPUKAITUU
bu6mmoreka [JOK
51 XHMHYECKHX 3J1eMEHTOB. [loHsiTHE O

Tpynmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa




Ilepronnueckuii 3aKOH U

bu6mmoreka [IOK

52 [Tepuoanueckast cucteMa XUMHUYECKUX
PHOA https://m.edsoo.ru/00adaS2c
sanemenToB /I. 1. Menaeneera
53 [lepuonapl, rpynibl, HOATPYIIILI bubmmorexa [IOK
PHOZEL, TPYITHEL, HOATPYH https://m.edsoo.ru/00ada52¢
54 Ctpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I0YEK
55 aToMoB 3JieMeHTOB [lepuoanueckoii bubmmorexa [TOK
proa https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menpaeneesa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnorexka [JOK
57 N
MenpeneeB — y4€HbIN, IIEAror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honna ecKasi CBS3
HHQT XIMITICCRAT CBA3D https://m.edsoo.ru/00adac34
60 KoBaseHTHAs nossipHas XuMudeckas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasileHTHas HenoasspHas XUMUYECKas bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
b K
62 CreneHb OKUCIEHUS nomorexa 110

https://m.edsoo.ru/00adae28




63 OKHUCIUTENIbHO-BOCCTAaHOBUTEIIBHBIC | bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [JOK
64 (@) 1
KHCITHTEII 1 BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076
KonTpoasnas padora Ne 6
65 «HToroBasi KOHTpPoOJIbHAsi paboTa 3a 1 bubmmorexa [TOK
P P https://m.edsoo.ru/00adb486
Kypc 8 kinacca»
66 PesepBHblit ypok. O6o01IeHNE U | bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 Peseprublii ypok. O6o0IeHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
68 Peseprublit ypok. O6o0IIeHNE U | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpojbnsie | IIpakruyeckue
n/n Bcero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

[lepuoauueckuii 3aK0OH.

| IIepuoanueckas cucrema | bubnuoreka [IOK
XUMHUYECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1 bubnmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Kitaccudukanust 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XMMUYECKON CBA3U U TUIIBI | bubnuotexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTpoubnas padora Nel mo reme

5 «IloBTOpEHMe n yriayodaenue | 1
3HAHM OCHOBHBIX Pa3Je/ioB Kypca
8 kaaccay»

6 Knaccudukanus XuMHuecKkux | bu6mmoreka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 bubmorexa LIOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX

g [TonsiTHEe O XUMHYECKOM PAaBHOBECHH. 1 bubnmoreka [JOK

@DakTOpBI, BIUAIOIINE HA CKOPOCTh

https://m.edsoo.ru/00adc28c




XUMHYECKOU PEAKLUU U ITOJIOKEHUE
XUMHYECKOIO PAaBHOBECHUS

OKHCIUTEIBFHO-BOCCTAHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust d2IEKTPONIUTHIECKON
10 muccormanyi. CHIIbHBIE U cl1a0bIe buGnnorexa LIOK
' https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubmmorexa LHOK
yp p https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
val https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIpENCTaBIEHNNA 00 bubmmorexa LHOK
P 5 https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON JUCCOLMAIIITHI
14 ITonsTHE O TUAPOIU3E CONIEH bubmmorera [TOK
P https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemenne sKcrepuMeHTaIbHbBIX bubnnoreka [JOK
3a/1a4 1o TeMe "DIeKTPOTUTHIECKas https://m.edsoo.ru/00addbfa
auccoranus'
KonTtpoabHnas padora Ne2 mo reme
17 «JIEKTPOJIMTHYECKAS bubnnoreka [JOK
aucconuanus. XuMuyeckue https://m.edsoo.ru/00addecO
peaKuun B pacTBOpax»
18 OO01mmas xapakTepuCcTHKa TaJIOT€HOB. bubnmoreka [JOK




XUMHUYECKUE CBOWCTBA HA IPUMEPE

https://m.edsoo.ru/00addfe2

xJjopa
Xaoposogopon. ConsiHasg KMUCIOTa
19 . ecK S CBOICTBA, I10JI eHI/Ie’ bubmmorexa LIOK
XUMHUYECKHE CBOMCTB
’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
IIpaxTuueckas padora Ne 2 o Teme
20 ﬁ eHue g OH KHCIOTBI bubmmorexa LIOK
«[Tonyuyenue constu
yi N N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOWCTBY»
Brrunciaenus mo ypaBHEHUAM
21 ypnﬁ €CIIM OJIVH U3 bubmorexa [JOK
XUMHYECKHUX PEAK
PEAKIIH, A https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
” OO61mas xapakTepuCTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AJI0TpOTIHBIE MOU(DUKAIIUN CEPBHI.
Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [JOK
23 .
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
24 .
bu3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHast KUCIIOTa
25 busmnuec Ie) \ YECKUE CBOI:/'ICTBa bubmorexa HOK
W3UYECKUE U XUMH
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIIUH, JIeKAIIUE B
OCHOBE IIPOMBIIIICHHOTO CIoc0o0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHYECKOE 3arps3HEHUE
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8a




KonTpoubHas padora Ne 3 mo teme
«BaskHeHIIIHe HEMETAJLJIbI U X

bubmuorexa [JOK

27 .
coenquHeHus (I'anorensl. Cepa u eé https://m.edsoo.ru/00adec8a
COCTUHEHUA)»

OO01mast XxapakTepuCTHKA SJIEMCHTOB

73 VA-rpynnel. A30T, pacnpocTpaHEHHE bubnmoreka [JOK
B IIpupo/ie, Gu3nvecKue u https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMuak, ero ¢pusnueckue u

. bubmuorexa [JOK
29 XUMHUYECKHE CBONCTBA, MOJIYYCHHUE U
https://m.edsoo.ru/00adf004
pPUMEHEHUE
[TpakTuueckast pabota Ne 3 o Teme
30 «[lony4yeHnue aMMuaka, U3y4eHUe ero bubmmorexa [TOK
. i > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, ¢€¢ (PU3NIECKHe U bubnnoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATHHBIX

32 no0OpeHnii. XUMHUYECKOE bubmorexa LHOK
YAODPCHIH. ) https:/m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpebl
COEIMHEHUSIMU a30Ta
®ochop. Oxenn pochopa (V) n

33 (bocg)o pHaH KI/ICJ'I((I))Ta (1)(1)1/1:1)3H(11e3:1<1/1e u bubmmorexa [OK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOyYCHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX yI00pEHUI. bubnmoreka [JOK

3arpsi3HeHue NPUPOJTHON CpeIbl
dbocdaramu

https://m.edsoo.ru/00adfc20




Yraepon, pacipoCcTpaHEHHUE B

35 npupoe, GU3NIECKUE U XUMUICCKHE bubmmorexa [IOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBaA
Oxkcupel yraeponaa, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)
N bubmuorexa [JOK
37 YroabpHas KMCIIOTa U €€ COJIu
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
18 "ITosrydyeHune yrieKucioro rasa. bubnnorexa [JOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYECKHUX BEIIECTBAaX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ac054¢e
COEIMHEHUSIX YIiIepoaa
bu6mmoreka [JOK
40 Kpemunii u ero coequHeHH
p 8 https://m.edsoo.ru/00ac080a
[Ipaktrueckas padota Ne 5. Perenue
41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoreka [JOK
«Baxknenne HeMeTaIbl ¥ UX https://m.edsoo.ru/00ac0bf2
COETUHEHMSY
Kontpoabsnas padora Ned4 mo teme
«BaxHel e HeMeTAaJLJIbl 1 UX
42 coequHeHus (A30T, pochop u ux bubmorexa LIOK
o ? p . https://m.edsoo.ru/00ae0e18
COeJMHEeHHUsA. YTIIepoa U KPeMHH U
HX COeIUHEHHUD»
43 OO0mas XxapakTepuCcTUKa XUMHIECKIX bubnmoreka [JOK

3JICMCHTOB — MCTAaJIJIOB.

https://m.edsoo.ru/00ae103e




Meraunueckas CBsi3b U
METAJINYECKask KPUCTATUITMYECKAS
peuérka. PU3n4YecKue CBOMCTBA

METAJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUYECKUHN DS buGnnorexa LIOK
p . P https://m.edsoo.ru/00ael156
HanpsHKEHUH METAILIIOB
O61ue crnocoObl MOTyYeHUs
MeTtaioB. CraBbel. Beruncienus mo
45 aBHEHUIM XUMUYECKUX PEAKIUI Bubmorexa ITOK
yp PEAKIIH, https://m.edsoo.ru/00ae1156
€CJIM OJWH U3 PEareHTOB COJICPKUT
puMecHu
bu6mmoreka [IOK
46 TlousTie 0 KOPPO3UU METAILIOB
pP https://m.edsoo.ru/00ae1278
bu6 K
47 [IIeno4nbie METAIBI uomorera O
https://m.edsoo.ru/00aec14b2
43 OKcubl U THAPOKCUIIBI HATPUS U bubnnoreka [JOK
Kainusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00aecl5¢8
50 Baxnelnme coenMHEHNS KaJIbIUI bubmorexa LHOK
4 A https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATHU3AIHS
3HAHUHI
57 JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edsoo.ru/00aec1886
53 [TpakTrueckast padota Ne 6 o Teme bubnuoreka [IOK

"YEcTKOCTEL BOIBI M METOMEI €€

https://m.edsoo.ru/00aelae8




ycTpaHeHUs"

54 N S— bubmuorexa [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCHUA https://m.edsoo.ru/00aelc64
56 Keeso bu6mmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJIe3a bubnuorexa [JOK
(I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHe U CUCTEMaTH3aIs
3HAHUHN
[IpakTuueckast padora Ne 7. Perenue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHeie MeTallJIbl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHMS
Brruucnenust no ypaBHEHUSIM
XUMUYECKUX PEaKLUi, €CIM OJUH U3
60 peareHToB J1aH B U30BITKE UITU bu6mmoreka [JOK
COAEPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJM BbIXOJa MPOAYKTa
peakiuu
61 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN
KonTtpoabHnas padora Ne S mo reme
62 «BaxHel e MeTalIbl U UX
COeTUHEHHUS»
63 BemecrBa u maTepuansl B bu6mmorexa [IOK

MMOBCEAHEBHOM KU3HU YEI0BEKA

https://m.edsoo.ru/00ae3£50




64 XUMHUYECKOE 3arpsiI3HEHUE | bubnunoreka [JOK
OKpYKaroIle cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B peniennu | bubnunorexa [IOK
IKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
KonTpoabHnas pa6ora Ne 6
66 «I/ITOII")OBaﬂ KOI—I[)T oJibHasi paboTa 3a 1 bubmmorexa LIOK
P P https://m.edsoo.ru/00ae0dOa
Kypc¢ 9 kiaccay
67 PesepBHeIit ypok. O600IICHHE 1 | bubnuorexa [JOK
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6o01IeHNE U | bubnnorexa [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Metoauueckoe nocooue. 8 kiacc (aBropsl O. C. I'abpuensn, N.I'. Octpoymos,
C.A. Cnaakos).

[Iporpamma kypca xumun st 8—9 Ki1accoB 0011e00pa30BaTEIbHBIX
yupexennii (aBtopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
XuMusl B TeCTax, 3aja4yax u ynpaxknenusx. 8 kiacc (aBropsl O.C. ['abpuensiy,
N.B. Tpury6uak).

Meroanueckoe mocoodue. 9 kiacc (aBropsl O. C. I'abpuensn, U.I'. Octpoymos,
C.A. Cnagkos).

Xumus B TecTax, 3aja4ax u ynpaxHenusx. 9 kiacc (aBropsl O.C. ['abpuenss,
N.B. Tpury6uak).

Tetpanb 11st 1aGOPAaTOPHBIX OMBITOB U MPAKTHYECKUX paboT. 8 kiacce (aBTopsl O.

C. I'abpuensu, .B. Axcénona).



Terpaap 111 1TaGOPaTOPHBIX OMBITOB U MPaKTUYECKUX padoT. 9 kiace (aBTopst O.

C. I'abpuensu, 1.B. Axcénona).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://www.alhimik.ru. IIpeacraBiensl cienyromue pyoOpruKu: COBETHI
aOUTYpUEHTY, YUUTEII0 XUMUHU, CIIPABOYHUK (OUEHb OO0JIbIIas MOA00pKa TabJIUIT
U CIIPAaBOYHBIX MAaTE€PUAJIOB), BeCENas XUMUs, HOBOCTH, OJIUMITHA]IBI,
KyHCTKamepa (MHOTO UHTEPECHBIX HCTOPUUECKUX CBEIACHUI).

2. http://www.hij.ru. Xypnaan «Xumus v )KU3Hb»TOHSATHO U 3aHUMATEILHO
pacckasbIBaeT 000 BCEM MHTEPECHOM, YTO IPOUCXOANT B HAYKE M MHPE, B
KOTOPOM MBI JKUBEM.

3.http://chemistry-chemists.com/index.html. D1ekTpoHHBI KypHaT «XUMUKU U
XUMHUS», B KOTOPOM MPEICTABIEHBI OMBITHI 10 XUMHUH U 3aHUMATEIbHAs
uH(dOpMaIus, TO3BOJISIFOIINE YBIIEYh YUEHUKOB SKCIIEPUMEHTAIBHON YaCThIO
peaMera.

4. http://c-books.narod.ru. BceBo3morkHas auTeparypa no XuMuu.

5. http://www.prosv.ru/. IlocoOus njis yqamuxcsi, B TOM YUCJI€ JIJIs MOATOTOBKHU
k utoroBoit arrecrauuu (OI'D u EI'D), MmeTonnueckue mocoous 11t yauTeneu,
HAyYHO-TIOMYJISIpHAS JINTepaTypa M0 XUMUHU.

6. http://1september.ru/. XKypHan npegHazHaueH HE TOJIBKO I yuuTenein. B uém

MPEICTABICHO OOJBIIOE KOJUYECTBO PA0OT YUICHUKOB, B TOM UHCIIE



MCCJIEI0BATENBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IKOJIBHBIN TTOPTa
CO CChUIKaMU Ha 00pa30BaTeNbHbIE CATHI IO XUMUHU.

8. www.periodictable.ru. COOpHUK cTaTell 0 XUMUYECKHUX AJIEMEHTaX,

WJUTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.
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