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1. IOACHUTEJIBHASA 3AIIMCKA

ITporpamma 1o XMMUHU Ha YpOBHE OCHOBHOI'O 00LIEro 0Opa3oBaHUs COCTABIEHA Ha OCHOBE TPEOOBAaHMI K pe3y/bTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNIbHON
IporpaMMbl OCHOBHOTO o01miero odpazoBanus, npeacraBieHHbIx B @I'OC OO0, a Taxke Ha ocCHOBE (enepaibHON paboueil mporpaMmbl BOCHUTAHUSA U C
yu€TOM KOHLEMIMH MPEroJaBaHus yd4eOHOTo mpenMmera «XuMHUsS» B 00Opa3oBaTeNbHBIX opraHu3auusx Poccuiickoit @eneparuu. [Iporpamma mo Xxumuu
pa3paboTaHa C LEJIbI0 OKa3aHHsI METOJWYECKON NMOMOIIM YYUTETI0 B CO3AaHUU paboyeil mporpamMmsl Mo ydueOHOMY npenmery. Ilporpamma mo xumuu gaér
MPEJCTaBICHNE O LIEJSIX, 00IIeH cTparernu 00ydeH sI, BOCIIUTAHUS U Pa3BUTHs 0OYUYaAIONIMXCS CPEACTBAMH Y4eOHOTO IPEMETa, YCTaHABIMBAET 00s3aTeIbHOE
IIPEIMETHOE COACpKaHUE, IPEAYyCMaTPUBAET PACIIPENEICHAE €r0 10 KIaccaM U CTPYKTYPUPOBAHUE IO pas3zieaaM U TeMaM IIPOrpaMMBbl [0 XUMUH, ONPEAEIIAET
KOJIMYECTBEHHBIE M KAaYECTBEHHBIE XAPAaKTEPUCTHKU COAEPIKAHUS, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh M3YyYEHHUS XUMHHM C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JOIMKHM Y4eOHOI0 Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaromuxcs, onpeienseT BO3MOXKHOCTH MpeMeTa JUlsl pean3aliu
TpeOOBaHUI K pe3yibTaTaM OCBOECHHS OCHOBHOW 00Opa30BaTENIbHOM IMporpaMMmbl Ha YpPOBHE OCHOBHOIO oOImiero oOpa3oBaHuUs, a Takke TpeOOBaHUU K
pe3ynpraTaM OOy4eHHs XHMMUU Ha YpOBHE L€Jell W3ydeHus INpeAMETa U OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEJIbHOM MAESITENBHOCTH OO0YyYaroIlerocs Io
OCBOCHHUIO y4EOHOI'0 COJIEPIKAHMS.

1.1. 3HaHue XUMHU CIYXKHT OCHOBOH i1 (HOPMUPOBAHHMS MHPOBO33PEHHS 00YYAIOLIETOCs, €0 MPEACTaBICHUH O MaTepHaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJb UrparoT GopMUpyeMble XUMHEH MPEICTABICHUS O B3aUMOIIPEBPALICHUAX YHEPTUU B 00 BOJIIOLMHU BEUIECTB B MPHUPOJIE, O MyTAX PELICHUS TI00aTbHBIX
npobJeM YCTOMUMBOrO pa3BUTHS UEIOBEUECTBA — CBHIPbEBOM, SHEPreTHYECKOM, MUIIEBOH M SKOJOTHYECKOH 0e30macHOCTH, MpoOyieM 3ApaBOOXPAHEHHUS.
M3yueHnne XMMHUM: CHOCOOCTBYET peall3allii BO3MOXHOCTEH IUIsl caMOpa3BUTUS U (HOPMUPOBAHUS KyJIbTYPHI JIMYHOCTH, €€ 0oOLIel M (yHKIMOHATbHON
IPaMOTHOCTH; BHOCHT BKJaJ B (OPMHPOBAHUE MBIIUIEHUS M TBOPYECKHX CIIOCOOHOCTEH OOYyYarolmuXcs, HABBIKOB HX CaMOCTOATENbHOM ydeOHOU
NesTeIbHOCTH, KCIIEPUMEHTAIBHBIX U MCCIIE0BATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IMOBCEIHEBHOM JKM3HU, TaK M B MPOQPECCUOHATBHOIN NeATEIbHOCTH;
3HAKOMHUT CO CHEIU(PUKON HAyYHOTO MBIIUIEHUS, 3aKJIabIBA€T OCHOBBI 1I€JIOCTHOTO B3IJISa HA €IMHCTBO IPUPOJbI M YEIOBEKA, SBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHPOBAHUM €CTECTBEHHOHAYYHON I'PAaMOTHOCTH OOYyYaroUIuxcs; CIOCOOCTBYET ()OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-
Hay4YHBbIM 3HAHUSAM, K MPHUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOrMueckoe oOpa3zoBaHue oOyuaromuxcs. /JlaHHple HampaBieHUs B 00y4eHUH XUMUU
o0ecrneunBaroTCs crnenuuKoi coaepkanusi yaeOHOro IpeaMeTa, KOTOPBIH SIBIISETCS MeJarornyecky aanTHPOBAaHHBIM OTpakeHHEM 0a30BOM HayKH XMMHUU Ha
onpenesnéHHOM JTane e€ pa3Butusa. Kypc XMMUM Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3oBaHMsS OPUEHTHPOBAH HA OCBOEHHE OOYYaIOLIMMMCSA CUCTEMBI
IIEPBOHAYAJIBHBIX MOHSITUH XMMHMHM, OCHOB HEOPIaHWYECKOM XUMHHM M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX IOHATHM opraHudeckod xumuu. CTpyKTypa
COoZIep KaHusl MPOrpaMMBbl 10 XUMHUHM C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO Mojaxoja K e€ m3ydeHuto. CopepxkaHUe CKIIAIbIBAETCS U3 CUCTEMBI MOHSTUH O
XMMHUYECKOM JJIEMEHTE M BEIIECTBE W CHUCTEMBbl MOHATUH O XUMHYecKoM peakiuu. OOe 3TH CHCTEMBl CTPYKTYPHO OpPraHM30BaHbl MO TNPHHLIUIY
IIOCJIEZI0BATEIBHOTO Pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKHX IPEACTABICHHI pPa3HOrO YpPOBHS: aTOMHOMOJIEKYJSIPHOIO YYEHHUs KaK OCHOBBI BCETO
ectecTBO3HaHMs; [lepnonnueckoro 3akona J[.M. MeHeneeBa kKak OCHOBHOTO 3aKOHA XMMHUU; YYEHHUSI O CTPOCHUH aTOMa M XUMHUYECKOU CBSI3M; MPEACTAaBICHUN
00 3JEKTPOJUTHYECKON JUCCOLMAIMM BEIIECTB B pPacTBOpax. TeopeTHuecKue 3HAHUS pPacCMaTPUBAIOTCSI HAa OCHOBE SMIIMPUYECKH MOJYYEHHBIX MU
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAOTCS IMOCIEIOBATENBHO OT OJHOIO YPOBHS K JPYrOMY, BBINOJIHAS (PYHKUMU OOBSCHEHHS M IPOTHO3MPOBAHUS CBOMNCTB,
CTPOEHMS U BO3MOXKHOCTEHN MPAKTUYECKOT0 IPUMEHEHUS U MTOJIyYE€HUS N3Y4aeMbIX BELLECTB.




OcBoeHHE TPOrpaMMbl 10 XUMHUU CHOCOOCTBYET (DOPMHPOBAHUIO MPEJCTABICHUS O XUMHYECKON COCTAaBJSAIONIEH HayyHOW KapTHUHBI MHUpa B JIOTHKE €&
CUCTEMHOM MPUPOJIbI, HEHHOCTHOTO OTHOIIEHHS] K HAYYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue XUMHUM MIPOUCXOAUT C MPUBJICYEHU EM 3HAHUUN
W3 paHee N3y4YEHHBIX YUeOHBIX MpeamMeToB: «OKpyskarommii Mupy, «buonorus. 5—7 kinaccei» U «Pu3uka. 7 Kiaaccy.

[Ipy u3yyeHUM XUMHUU OPOUCXOAUT (HOpPMHpOBaHHE 3HAHHM OCHOB XUMHUYECKOW HAyKHM Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOM
JeSITeIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KYNIbTYpbI. 3ajauya yueOHOro mpeaMera COCTOUT B (DOPMHPOBAHMHM CHCTEMbI XUMUYECKUX
3HAaHUI — Ba)XKHEHIINUX (PAKTOB, MOHATHNA, 3aKOHOB U TEOPETHUUECKUX IMOJIOKEHHH, JOCTYIHBIX 0000IICHUH MHUPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa HAYKH, B
MPUOOIICHNN K HAYYHBIM METO/IaM TO3HAHWS MPH W3YYCHUU BEIIECTB U XUMHUYECKHUX PEaKiuid, B (OPMHUPOBAHUM U Pa3BUTHH MO3HABATECILHBIX YMEHUN U MX
IPUMEHEHUH B Y4eOHO-TIO3HABATEIbHOW M Y4eOHO-MCCIENOBATEIbCKONW JESTeIbHOCTH, OCBOCHHMM IpaBHJ 0O€30IacHOro oOpalieHus C BEIIeCTBaMU B
[MOBCEIHEBHOMW KU3HU.

1.2. Ilpu u3y4yeHHH XMMHUU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaXHOE 3HAUCHUE MPHOOPENTH Takue LenH, Kak: (OpMUPOBAHHE MHTEIUIEKTYalbHO
pPa3BUTOI JIMYHOCTH, TOTOBOW K CamMOOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PEIICHUM, CIOCOOHOW amanTHpOBaThCs K OBICTPO
MEHSIOIUMCSI YCTIOBHSIM JKU3HH; HAMpPaBICHHOCTh OOyUYEHHUs HA CHCTEMAaTHYEeCKOE MPHOOIICHHE OOYYaroIIUXCS K CaMOCTOSITENbHON IO3HABaTeNbHOM
NeSTeIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XUMUU; oOecredyeHHue YCIOBHiA, CIIOCOOCTBYIOMIMX
npUOOPETeHUI0 O0YYArOIIMMUCS OIBITa PAa3HOOOPA3HOHM NEATENIbHOCTH, IMO3HAHWSA WM CAMOIIO3HAHMSA, KIIOYEBHIX HABBIKOB (KIIFOUEBBIX KOMIICTEHIIHIA),
MMEIOIINX YHUBEPCATLHOE 3HAYCHUE JUTS Pa3IMYHBIX BHJIOB JIEATEIHLHOCTH; POpMUpOBaHUE 00MIeH (PyHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOH IPaMOTHOCTH, B
TOM YHCJIC YMEHUHN OOBSICHITH M OICHUBATH SBJICHHS OKPYKAIONIETO MUPA, UCTIONB3YS 3HAHUS U OIIBIT, TOJIYYCHHBIC PU U3YYCHUU XUMHUH, IPUM CHSITh UX TIPU
pernieHuu mpobsieM B TOBCEIHEBHOM XU3HM W TPYAOBOM NEATEIBHOCTH; (OPMHPOBAHHE y OOYYAIOIMIUXCS TYMAHHCTUYECKMX OTHOIICHWH, MOHUMAaHUS
[IEHHOCTH XMMHUYECKUX 3HAHHM U BBIPAaOOTKHM SKOJOTHYECKH 11eJ1eco00pa3HOro MoBeJAeHHs B OBITY U TPYIOBOW AEATEIHLHOCTH B IENSAX COXPaHEHHs CBOETO
3JI0POBbsSI U OKPY)KAIOLIEH MPUPOTHON cpeibl; pa3BUTHE MOTUBAIMM K O0Y4YEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHUS
00IIIeueI0BEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoGuIIs U HAIPABIEHHOCTH JallbHEHIIIETO O0yUYEeHHS.

1.3. OOb1ree yncno 4acoB, peKOMEHIOBAHHBIX IS M3Y4eHUs XUMuHU, — 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henen), B 9 kimacce — 68 yacos (2 Jaca B
HEJIEIIO).

JUig KakJ1oro Kjacca MpeayCMOTPEHO pe3epBHOE yuyeOHOE BpeMs, KOTOPOE MOXKET ObITh MCIOJIb30BAaHO YYaCTHHKAMM OOpa30BaTEIbHOIO IMpoliecca B LENsIX
(dbopMHpOBaHUs BapUAaTUBHOM COCTaBISIOLIEH collep)KaHUsl KOHKPETHOM paboueil mporpammel. [Ipu sTom oOs3arenbHas (MHBapuUaHTHAas) 4acTh COJEP)KAHUS
IpenMeTa, yCTaHOBJIEHHAs! MPUMEPHON pabouelt mporpaMMoii, U BpeMsl, OTBOJUMOE Ha €€ U3yUYeHHe, JOHKHBI ObITh COXPaHEHBI MTOJIHOCTHIO.

2. COJEPKAHUE YYEBHOI'O
HPEAMETA

2.1. 8 KIIACC

IlepBoHaYa/IbHbIe XUMUYECKHE MTOHSITHSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HU 4Y€JIOBEKa. XUMHUS B cHUCTeMe Hayk. Tenma u BemecTBa. PHU3MUECKHE CBOMCTBA BELIECTB. ATperaTHOE COCTOSIHUE
BemiecTB. [ToHsATHE O METOMax MO3HaHUS B XUMHH. YncThie BemecTBa U cMecu. CriocoObl paszeneHus cMeceid. ATOMBI M MOJICKYJIbl. XUMUYECKHAE JIEMEHTHI.
CHUMBOJIBI XUMHUYECKHX 3JeMeHTOB. [IpocThie M CJIOXXKHBIE BelmecTBa. ATOMHO-MOJEKYISIPHOE YydeHHe. XuMmudeckas ¢opmMmyna. BaaeHTHOCTH aToMoB



XMMHYECKHX DJIEMEHTOB. 3aKOH ITOCTOSIHCTBA cOCTaBa BemlecTB. OTHOCUTENBbHAs aromMHas Macca. OTHOCHTENBbHas MOJEKYJIspHas macca. MaccoBas noJs
XMMHMYECKOTO 37eMeHTa B coequHeHuu. KommyectBo Bemectsa. Monb. MoisipHas Macca. B3aMMOCBA3b KOJIMYECTBA, MAacChl M YNCIA CTPYKTYPHBIX €IWHHIL
BellecTBa. Pacuérsl o popmynaM XUMHUECKUX coeMHeHUNH. PU3NUecKue U XUMUYECKHE sIBIICHUs. XUMUYeCcKas peakius U e€ NpU3Haku. 3aKOH COXpaHEeHUs
Macchl BeLIECTB. XUMHMUYeckue ypaBHeHMs. Knaccudukanus XHMUYECKHX peakiMid (COeIMHEHMs], DPA3JIOKEHMs, 3aMelleHHs, oOMeHa). XHUMHUYECKU
HKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKON MTOCY 101, MpaBUiIaMu paboThl B 1a00paTOpuu U MpuéMaMu oOpalieHus ¢ 1JabopaToOpHbIM 000OPYOBaHUEM, U3yUEHHE
U onucaHue (pU3MUECKUX CBOWCTB 0Opa3loB HEOPraHMYECKHX BEIECTB, HaONrogeHue (pu3nyeckux (IUTaBIEHUE BOCKA, TasiHUE JIbJa, pacTHpaHHE caxapa B
CTYIIKE, KUIIEHHE M KOHJIEHCAIUsl BOJbl) U XUMHUUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJAECHCTBUE Mea C KUCIOTOM) SBJICHUH,
HaOJII0OZICHNE M ONKMCAaHUE MPU3HAKOB IMPOTEKAHUS XUMHUECKMX peaKIui (pa3joXKeHHe caxapa, B3aMMOJICHCTBHE CEPHOM KHCIOTHI C XJOPHIOM Oapwus,
pasnoxenue ruapokcuga menu (II) mpu HarpeBanmm, B3amMoOJeiHCTBHE kene3a ¢ pactBopoM conu Meau (II), uzydenue crmocoOOB pasnmenceHus cmeceit (¢
[IOMOILbI0 MarHuTa, (QUIbTPOBaHME, BbIIAPUBAHME, NUCTWIUIALUA, Xpomarorpadus), NpoBeJeHUE OYMCTKM IOBAPEHHOM COJM, HAONIOJEHUE W ONMCAHUE
Pe3yabTaTOB NMPOBEJCHUS OIbITA, WIUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3/1aHUE MOJIEIe MOJIEKYJI (IIapOCTEPHKHEBBIX).

Baxneiimue npeacraBuTe M HEOPraHMYEeCKUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopox — sneMeHT M mpocroe BemiecTBO. HaxoxaeHue Kucioponaa B MpUpoae, (pU3MUECKHE M XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucnopoga. CrocoObl MOJydyeHHUS KHUCIOpoJa B JabOpaTopu M INpoMmbluieHHOCTH. Kpyrosopor
Kuciopoaa B mpupoje. O30H — amuroTpornHas MoAuduKanus Kuciaopoaa. TemnoBoit 3pdeKkT XMMHYECKOH peaklnuu, TEPMOXMMUYECKHE YpaBHEHHS, YK30H
SHIOTEPMHUYECKHE peakiuuu. TOIMBO: yroib M MeTaH. 3arps3HEHUE BO3/1yXa, YCWICHHE MapHUKOBOTrO 3¢ deKkra, pa3pylieHre 030HOBOro ciosi. Bomopon —
AJIEMEHT U MpOoCToe BellecTBo. HaxoxaeHue Bogopoia B mpupoie, pu3nyeckue 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOObI oyyeHus. KucioTs! u conu.
Monsipablii 00bEM Ta30B. Pacuérel mo xumudeckuMm ypaBHeHHsM. Dusmueckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacellieHHbie u
HEHaCBILICHHBIE PAcTBOPBI. PacTBOpMMOCTH BemiecTB B Bojae. MaccoBas [0y BeEIeCTBA B pacTBope. XUMHUYECKHe cBolcTBa Boabl. OcHoBanus. Poisb
pPacTBOPOB B NMPHUPOJIE U B KHU3HU yesioBeka. KpyroBopoT BojbI B pupoie. 3arpsisHeHre NpupoAHbIX Box. OXpaHa M O4MCTKa NPUPOIHBIX BoJ. Kitaccuduxanus
Heopranmueckux coeauHeHni. Oxcunpl. Knaccudukanus okxcuaoB: cosieoOpasyronive (OCHOBHBIE, KHCIOTHBIE, aM(OTEpHBIE) W HecoJeoOpasyrolue.
Homenxknarypa oxcunoB. ®dusnueckue M XuUMUUeckue cBoicTBa okcuaoB. llomyuenme oxcumoB. OcHoBanus. Knaccudukainus OCHOBaHMN: INETOYH U
HEpacTBOpHMBIE OCHOBaHUsA. HomeHknatypa ocHoBaHui. Pu3MYeCKMEe M XHMHYECKHE CBOWcTBa OCHOBaHUW. Ilosmydyenue ocHoBaHui. KHCIOTBHLI
Knaccudpukanusa kucnor. Homenknatypa kucior. @usndeckue U XMMHUYECKUe cBoiicTBa kucioT. Pan akruBHoctu metayioB H.H. Bekerosa. [lomydenue
kucioT. Conmu. Homenknarypa coneit. usnyeckne n xuMudeckne cBorictsa conieil. [lonydenne coneil. ['eneTnyeckas cBs3b MKy KlacCaMy HEOPTaHMYECKUX
coequHEHNH. XUMHUYECKHM AKCIEepPUMEHT: KadeCTBEHHOE OIpPEJIeIeHHE COJEpKaHUsl KHUCIOpoAa B BO3JyXe, IOJydyeHHe, COOMpaHue, pacro3HaBaHHE U
U3yueHHE CBOWMCTB KHUCIIOPOJA, HAOIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOJOM U YCJIOBUS BO3HHMKHOBEHMS W TPEKpaIleHUs TOpeHus (moxapa),
O3HAKOMJIGHHE ¢ OOpa3llaMd OKCHAOB M ONKCAaHHE HX CBOWCTB, IOJydeHHE, cOOMpaHHe, paclo3HaBaHHE U HU3yYEHHE CBOWCTB BOJOpoAa (TopeHwue),
B3auMoieiicTBue Bojpopona ¢ okcugoM menu (II) (Bo3MOXHO HCHoONb30BaHME BHJEOMATepHAlIOB), HaOIIOAEHHWE OOpa3LOB BELIECTB KOJIMYECTBOM | MOJIb,
UCCIIeIOBaHNE OCOOEHHOCTEW PpAcTBOPEHHUS BELIECTB C PA3IUYHOM pPAacCTBOPHUMOCTHIO, MPUTOTOBJIEHHE PACTBOPOB C OIpPEAeIEHHOW MaccoBOil ponei
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJAEHCTBUE BOABI C METaJUIaMU (HATpUEM M KayibLueM) (BO3MOXKHO MCIIOJIb30BaHME BUIEOMATEPHAIIOB), MCCIEIOBaHHE
00pa3lloB HEOPraHWYECKHX BEILECTB PAa3IMYHBIX KJIACCOB, HAOJIOJACHHWE M3MEHEHHUS OKpPacKd HHJIMKATOPOB B PAacTBOpaxX KUCJIOT U IIEJIOYEH, M3ydeHUE
B3auMoeicTBus okcuna meau (II) ¢ pacTBopom CepHOM KUCIOTHI, KUCIOT ¢ METaUIaMH, PEaKIui HEeHTpaM3aIiuu, TOJyIeHHEe HEPAaCTBOPUMBIX OCHOBAHHIM,
BBITECHEHHE OJTHOTO METaJuIa APYTUM U3 PacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeilne Kiacchl HEOPraHUYECKUX COEAUHEHUI.




IMepuonuveckuii 3axkoH u Ilepuoamyeckasi cucrema xummuuyeckux 3jemeHToB .M. Mengeneea. CtpoeHue aroMoB. XHMMHUYECKAs CBS3b.
OKHCIUTEIbHOBOCCTAHOBUTE/IbHbBIE PEAKIIUH

[lepBbie MOMBITKY KJIACCU(DUKALINYA XUMHUYECKHUX AJIeMEHTOB. [IoHsATHE 0 rpynnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHbIE U I11€JI0YHO3EMEeNIbHbIE METaJUIbI, TaJIOreHbl,
WHEPTHBIE Tra3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amdoTepHble okcuapl W ruapokcunbl. [lepuogunueckuii 3axon. [lepuognueckas cuctemMa XHMHYECKHX
anemenToB J[.M. MenneneeBa. Koporkonepuognas u giuuHHONepuonHas ¢dopmbl [lepuoamdeckoit cuctembl xumudeckux siemeHToB .M. Menneneena.
[lepuoas! u rpymmnbl. U3NUECKUN CMBIC TOPSAJIKOBOIO HOMEpPa, HOMEPOB IMeproia U rpymnmbl daementa. Ctpoenue atoMoB. CocTaB aTOMHBIX sijiep. M30Tormbl.
OnexTpoHbl. CTPOCHHE IEKTPOHHBIX 000JI0YEK aTOMOB MepBbiX 20 XxuMHUeckux ieMeHToB llepuonnueckoit cucremsl J.M. MenneneeBa. XapakTepucTuka
XMMHUYECKOI'0 3JEMEHTa MO ero nojoxeHuto B llepuoanueckoit cucreme .M. MenneneeBa. 3akOHOMEPHOCTH WM3MEHEHHUS pajuyca aTOMOB XHMHUYECKHX
3JIEMEHTOB, METAUIMYECKUX W HEMETAJUIMYECKHMX CBOMCTB MO Tpynnam u nepuojaM. 3HadeHue [lepumoaunueckoro 3axonHa u lleprogunyeckoi cuctembl
XUMHUYECKHUX 3JIEMEHTOB AJs pa3BUTHS Hayku W mnpaktuku. J[.M. MengeneeB — yd€HbIl U TpaxkaaHuH. XuMH4YecKas cBsi3b. KoBaneHTHas (mojsipHas U
HEMOJISIpHAasi) CBS3b. DJIEKTPOOTPUIATEILHOCTh XUMHUUYECKUX 31eMeHTOB. MoHHas cBsa3b. CreneHb okucieHUs. OKHCIUTEIIbHOBOCCTAHOBUTENBHbBIE PEaKIIUU.
[Ipouieccyl okucineHUuss U BoccTaHOBIEHUA. OKHUCIUTENM M BOCCTAHOBUTENH. XHMHUECKUHA SKCIEPUMEHT: H3Y4Y€HHE OOpa3loB BEIIECTB METANJIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE THAPOKCHJA LIMHKA C PACTBOPAMHU KHCIIOT W ILIEJIOYEH, MPOBEACHUE ONBITOB, WLIIOCTPUPYIOIIHUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUi (rOpeHue, peakiuu pa3ioKeHus, coequHeHus). MexnpeameTHeie CBsa3u Peanuzaius MEXIpEeAMETHBIX CBS3€H MPU M3y4ECHUU
XUMUU B 8 KJIacce OCYIIECTBISIETCA Yepe3 HCIOIb30BAHME KAaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATHH, TaK W TOHATHM, SBISIOMIMXCA CUCTEMHBIMH IS
OTJIENBHBIX TPEAMETOB €CTECTBEHHOHAYYHOTO ITkia. OOIue eCTEeCTBCHHOHAYYHBIC MOHSATHS: HAyYHBIA (DAKT, TUIIOTE3a, TCOPHS, 3aKOH, aHAJIW3, CHUHTE3,
KJ1accuukanusi, IepUOJNIHOCTb, HAOIIOIEHNE, YKCIIEPUMEHT, MOJICITUPOBaHNUEe, U3MEPEHUE, MOJIENb, sABieHne. dusuka: MaTepus, aToM, JIEKTPOH, MPOTOH,
HEUTPOH, WOH, HYKJIHJ, M30TOMNbI, PaJHOAKTUBHOCTh, MOJEKYJa, JIEKTPUUYECKUN 3apsij, BEIIECTBO, Tel0, 00BEM, arperaTHOE COCTOSIHHE BEIIeCTBa, ras,
¢dbu3nuecKkrue BEIUYUHBI, €AUHUIIBI U3MEPEHUs, KOCMOC, IIaHeThl, 3BE3abl, ConHie. buonorus: dboTtocunTes, apixanue, ouocdepa. I'eorpadus: armocdepa,
ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HbIE UCKOTAeMbIE, TOTUIUBO, BOJIHBIE PECYPCHI.

2.29 KJIACC

BemecTBo M XMMHYECKas peakuus

[Tepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB (.M. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBONWCTB
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KM, KAIBLHS U UX COCIUHEHHUIN B COOTBETCTBUH C MOJIOKEHHEM AJIEMEHTOB B Ileprnonnueckoi cucreme n
CTpOe€HHEM HuX aToMoOB. CTpOoeHHME BEIIEeCTBA: BHUJbI XUMHUYECKOM CBS3HM. THUNBI KPUCTALIMYECKHX PEHIETOK, 3aBUCUMOCTH CBOWCTB BEHIECTBA OT THIIA
KPUCTAJNIMYECKON pemeéTk MW BHJIAa XUMHUYecKod cBs3u. Knaccupukanus M HOMEHKIATypa HEOPraHWYEeCKMX BelIecTB. XHMMHUYECKHE CBOWCTBAa BEIIECTB,
OTHOCSAIIMXCS K Pa3UYHBIM KJlaccaM HEOPraHMYECKUX COCJUHEHUH, FreHeTHYecKas CBs3b HEOpraHM4eckux BemiecTB. Kimaccudukanus XUMHYECKUX peakLuit
[0 Pa3IMYHBIM TMpHU3HAKaM ([0 YUCIYy MU COCTaBY YYaCTBYIOIIMX B PEAKIMH BELIECTB, MO TEIIOBOMY 3((}eKTy, M0 HM3MEHEHHUIO CTEleHEeH OKUCIICHUS
XUMHUYECKHX AJIEMEHTOB, 10 OOPAaTUMOCTH, [0 YYaCTHIO KaTajlu3aropa). JK30- U HHIOTEPMHUYECKHE pEaKIMH, TEPMOXUMHUECKHe ypaBHeHus. llonsTHe o
CKOpOCTH XuMHu4eckoi peakuuu. IToHaTne 006 0OpaTHMMBIX M HEOOPAaTHMMBIX XMMHUYECKMX peakuusaxX. [IoOHATHE O TOMOreHHBIX M Te€TepOreHHbIX PEAKLUAX.
Ilonstue o karamuse. lloHATHE O XMMHMYECKOM paBHOBeCHMH. (DAKTOpBI, BIMAIOIME HA CKOPOCTh XHMHUYECKOM PEAKIUU M IOJIOKEHHUE XHMHUYECKOTO
paBHOBecHsl. OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMU, DJIEKTPOHHBIM OajJaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHONW peakuuu. CocTaBlieHHE ypaBHEHHI
OKHCIIMTEIbHOBOCCTAHOBUTENIBHBIX PEAKIIMNA C UCIIOJIb30BAHUEM METO/1a 3JIEKTPOHHOro OanaHca. Teopus 31eKTpOIUTUYECKON TUCCOLUAUU. DIEKTPOIUTHI U



HeaeKTponnuThl. KaTnoHbl, aHnoHbl. MeXaHu3M AHMCCOIMAIMK BEIIECTB C PAa3lIMYHBIMU BHIaMU XUMHYeCKOW cBsa3U. CteneHb aucconuanuu. CHIbHBIE U
ciabble AMEeKTPONUTHI. Peakiiuu MOHHOTO oOMeHa. Y CIoBHS NMPOTEKaHUsl PEeaKIil HOHHOTO OOMEHa, MOJHbIE U COKPALIEHHbIE HOHHBIE YPAaBHEHUS PEaKIIM.
CBoiicTBa KHCJIOT, OCHOBaHMIl M coJied B CBETE MpEACTaBICHUN 00 3JIEKTPOJUTHYECKON auccoruanuu. KauecTBeHHbIe peakiuu Ha WOHBL. [loHsTHE O
TUAPONU3e cojieil. XUMUYECKHU SKCIIEPUMEHT: 03HAKOMIIEHHUE C MOJIETISIMU KPUCTAITMYECKUX PEeMIETOK HEOPTraHMUYECKUX BEIECTB — METAJJIOB U HEMETAJIOB
(rpaduTa M anmasza), CIOXKHBIX BEUIECTB (XJIOpHJA HATpPUs), MCCIEAOBAHHE 3aBHCHUMOCTH CKOPOCTH XUMHYECKOW pEaKIUU OT BO3ICHCTBHS pazIUUHbBIX
(akxTOpOB, MCCIIEAOBAHHUE SJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCA JUCCOIMALUMU KUCIOT, LIeN0oYe U cosiell (BO3MOXKHO HCIIOJIb30BAHUE BUICO
MaTepHaJioB), IPOBEICHHE OIBITOB, HIUTIOCTPUPYIOLINX MPU3HAKY MPOTEKAHUS peakiuii HOHHOTO oOMeHa (00pa3oBaHUe OcaliKka, BhIJCICHHE ra3a, 00pa3oBaHue
BOJIbl), OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (FrOpeHUe, peaklMK Pas3IokKEeHUs], COSUHEHUs), PACIIO3HABAHNE
HEOpPraHMYECKUX BEIIECTB C IIOMOIIbIO KAUECTBEHHBIX PEAKIUI Ha HOHBI, PEIIEHUE FKCIIEPUMEHTAIbHBIX 3a/au.

HemeTauibl M MX coeJHHEHUS

OO01as xapakTepucThKa raioreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u GU3ndeckue CBOMCTBA MPOCTHIX BEIECTB
— ranoreHoB. XMMHUYECKHE CBOWCTBA Ha MpHUMepe XJopa (B3aHMMOJCICTBHE C MeTaUlaMH, HEMeTalaMu, Inejaodamu). XiopoBonopoa. ComnsHas KHUCIOTa,
XMMHUYECKHUE CBOMCTBA, MONyuyeHUE, MpUMEeHeHue. J[elicTBue Xjopa U XJIOpOBOJOpPOJa Ha OpraHU3M uejoBeka. BaxHeiliine XJOpUABI U UX HAXO0XJICHUE B
npupoje. OOmiass xapakrepuctuka 31eMeHToB VIA-rpynmsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTereHH okucieHus. CTpoeHne u Qpu3myeckue
CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cephl. AJIOTPOIHBIE MOIU(PUKAIIMN KUCIOPOAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢busnveckne 1 XuMHIecKue cBoicTBa. OKCUIBI cephl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCI0Ta, (pr3nyeckre u XMMUIeCcKrue CBOMCTBa (001mume
KaK IpeICcTaBUTENs Kjlacca KUCIOT U cneruduueckue). XUMMUUYECKHE peakliy, JeKallie B OCHOBE MPOMBIIIJIEHHOTO CIIoco0a MOIyYeHHs] CEpHOM KUCIOTHI.
ITpumenenue cepHoit kuciaoThl. CoiM CepHOM KHCIOTHI, KaueCTBEHHas peakius Ha cyib(ar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUH B HIPUPOJE.
XUMHUYECKOE 3arps3HEHNE OKpY Karollel cpebl COEAMHEHUSIMH cepbl (KUCIOTHBIE JJOXK/IU, 3arpsi3HEHHE BO3lyXa U BOJOEMOB), CIOCOOBI €r0 MPEJOTBPAICHHUS.
OOmiast XxapakTepucTuKa 31eMeHTOB VA-rpymibl. OcOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTE€pHbIE CTENEHH OKHCICHMs. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
¢usnyeckrue U Xxumuueckue coiictea. Kpyroopot azora B mpupoje. AMMHaK, ero pu3n4ecKkue U XMMHUYECKHe CBOMCTBa, MolyuyeHue u npuMeHenue. Couau
aMMOHHUS, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHre. KauecTBeHHast peaklids Ha HOHbl aMMOHHUS. A30THas KUCJIOTa, €€ ModydeHue, Gu3nieckue u
XMMHUYECKHE CBOMCTBA (00IIMe KaK MpeACcTaBUTENs Klacca KUCIOT U cnenuduueckue). Mcnoap30BaHue HUTPATOB U COJIEH aMMOHHUS B Ka4eCTBE MUHEPAIbHbBIX
ynobpenuil. XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOLIe cpesibl COeTMHEHUAMHU a30Ta (KUCIOTHBIE J0K/IH, 3arps3HEHNE BO3AyXa, MOYBbI U BOJI0EMOB). Docdop,
aioTpornHble Monudukanuu pocdopa, guzndyeckue u xumuueckue cporctBa. Okcun docdopa (V) u docdhopHas kucioTa, QU3NYECKUE U XUMHUECKHUE
cBoiicTBa, monyuenue. Mcnonb3oBanue (ochaToB B KauecTBE MHHEpAIbHBIX yaoOpeHuil. OOmias xapakTtepuctuka sneMeHToB [VA-rpynmnsl. OcoGeHHOCTH
CTPOEHHUSI aTOMOB, XapaKTEPHbIE CTEMEHU OKUCIEHHs. YTIEpoJ], alJIOTPONHBbIE MOAM(HUKALNU, PacCHpOCTpaHEHUE B MpPUPOeE, (HU3NYECKHE U XUMUYECKHE
cBoiicTBa. Azncopbuus. Kpyrosopot yriaepona B mpupoae. OKCUabl yriepoja, uX (U3NYecKue U XUMHYECKUE CBOMCTBA, JIeHiCTBHE HA >KUBBIE OpPraHU3MBI,
NOJIyYeHHEe U MPUMEHEHHe. DKOJIOrHyeckre MpoOieMbl, CBsi3aHHbIE ¢ OKcuaoM yriepoaa (IV), rumores3a riobaibHOrO MOTEMJICHUS KIMMaTa, MapHUKOBBIN
¢ dexT. YronpHas KUcIoTa U €€ coiid, UX (pu3nyeckre U XUMHUYECKHE CBOMCTBa, MoylyueHHe M mnpuMeHeHue. KadecTBeHHas peakius Ha KapOOHATHOHBI
Hcnonp3oBaHrue kapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIJICHHOCTH U CeNbCKOM Xo3siiicTBe. [lepBoHauanbHble TOHATHA 00 OPraHUYECKHX BEIECTBAX KakK O
COEIMHEHUSX yriepoaa (MeTaH, 3TaH, 3TUJICH, alleTUIIeH, STaHOJ, TIUIEpUH, YKCycHas kuciota). [IpupoaHble HCTOYHUKHU YTeBOIOPOAOB (yroib, MPUPOIAHbII
ra3, He)Th), MPOAYKTHI MX NepepaboTku (O€H3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [[oHATHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaxX, Oeikax,
yIIeBOJaX — M UX POJM B JKU3HHM ueloBeka. MaTepuaabHOE €IUHCTBO OPraHMYECKMX M HEOpraHMdeckux coenuHeHuil. Kpemuwii, ero dusuueckue u



XUMUYECKHE CBOMCTBA, mojydeHue u npumeHeHue. CoenuHEHUs KpeMmMHHs B mpupojge. OOmme mpeactaBieHus o0 okcuae kpemaus (IV) m kpemHHEBoOi
kucnore. CHIMKAThl, MX HUCIHOJIb30BaHHME B OBITY, B NPOMBIIUIEHHOCTH. BakHellnne CTpouTeNbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OETOH,
xene300eToH. [IpoGieMbl 6e30MacHOro0 UCIOJIb30BaHUS CTPOUTEIBHBIX MaTepUaIoB B MMOBCEIHEBHON KU3HU. XUMUYECKUI IKCIIEPUMEHT: U3y4eHHe 00pasiioB
HEOPraHMYECKUX BEIECTB, CBOMCTB COJSHOW KUCIOTHI, IPOBEJCHNE KaueCTBEHHBIX pEaklUi Ha XJIOPUI-UOHBI U HAOIIOJEHHE MPU3HAKOB MX MpPOTEKaHUS,
OTIBITHI, OTpaXaronre PU3NYecKue U XMMHUYECKHUE CBOMCTBA TaJIOTEHOB U WX COCIUHEHHH (BO3MOXHO MCIIOJIb30BAHHUE BHJIEOMATEPUANIOB), O3HAKOMJICHHE C
oOpa3iamMu XJIOpUI0B (TATOTCHHUIOB), O3HAKOMIIEHHE ¢ 00pasliaMu cepbl M €€ COCTUHEHUSMU (BO3MOXKHO UCIOJL30BAaHUE BUICOMATEPHATIOB), HAOIIOACHHE
mpoliecca oOyriaMBaHUS caxapa TOJ JCHCTBHEM KOHIICHTPHUPOBAHHOW CEPHOW KHCIOTHI, M3yUYEeHUE XMMHUYECKUX CBOWCTB pa30aBICHHOW CEPHOW KHUCIOTHI,
MIPOBE/ICHUE KAaUeCTBCHHOM peakuy Ha Cyab(paT-uoH U HAOII0ACHNE IPU3HAaKa e€ MPOTEeKaHus, O3HAKOMIICHHE ¢ (PU3MYECKHMHU CBOMCTBAaMH a30Ta, Gocdopa u
UX COeIMHEHHH (BO3MOXHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), 0Opa3namMu a30THBIX U (PochOopHBIX ynoOpeHui, moidydeHue, cooupanue, pacrio3HaBaHHE U
M3Y4YECHHUE CBOMCTB aMMHUaKa, MPOBEJACHNE KaYeCTBEHHBIX PEaKIMil Ha MOH aMMOHUS U (pochaT-uoH U U3ydeHHe MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHON a30THON KHUCJIOTHI ¢ MEAbIO (BO3MOXKHO HCIIOJIb30BaHHE BUJCOMATEPHUANIOB), M3YYCHHE MOJEJCH KPHUCTAUIMYECKUX PEHIETOK anMasa,
rpadura, QynnepeHa, 03HaAKOMJIEHHE C MPOILECCOM aJICOPOIMN PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M yCTPOWCTBOM IPOTHMBOrasa, MOJIyueHUE,
coOupaHue, paclio3HaBaHHE M HM3y4YEHHE CBOWCTB YIJIEKHCIIOTO rasa, MPOBEIEHHWE KAYECTBEHHBIX pPEaKIMi Ha KapOOHAT M CHUIUKAT-UOHBI U H3y4YCHHE
IIPU3HAKOB UX IPOTEKAHMS, O3HAKOMJIEHHE C TMPOJIYKIUEH CHUIMKATHOW NMPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX 3a7au no TeMme «Baxuelune
HEMETaJIJIbl U UX COEIUHEHUS.

Metanbl M MX COeIMHEHH S

OO0mias XxapakTepUCTUKa XMMHMUYECKHUX 3JIEMEHTOB — METAJlJIOB HAa OCHOBaHMM HX mnosoxkeHus B llepuoanueckoil cucreme xumuyeckux anemeHToB JI.U.
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTaioB. MeTalnyeckasl CBsi3b U METaJUIMYecKas KPUCTAUIMYECKasl pPEemeTKa. DJIEKTPOXUMHUYECKHUU psij
HanpspkeHui MeTayuioB. PU3NUecKue U XMMUYeckue cBoiicTBa MetaioB. OO0mue crocoObl moaydeHus: MeTayioB. [IoHATHE 0 KOPPO3UM METaIOB, OCHOBHBIE
CHOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBbl (CTalb, YyT'YH, AIOPATIOMUHUN, OpOH3a) U WX MPUMEHEHHUE B OBITY U MpoMbIIIIeHHOCTH. [l]enoynble MeTasuib:
nosioxkeHne B llepuonnueckoil cucreme xummdeckux snemeHToB (.M. MeHpneneeBa, CTpoeHME HX aTOMOB, HaxOoxXJAeHHE B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCHIpl U TUAPOKCUIBI HATpUs U Kanus. [IpuMeHeHue MIeTOYHbIX METalIOB U UX COEJUHEHUH.
[IlenoyHo3eMenbHBbIE METAIIIBI MATHUN U KAJIBIUKI: TTOJ0KeHue B [lepuoanueckoi cucreme xumudeckux annemeHToB .M. MenzaeneeBa, CTpOCHUE UX aTOMOB,
HaxoXxJeHue B mpupojae. Puznueckre U XUMUYECKHUE CBOMCTBA MarHus W Kanblus. BaxkHelue coelnHeHus: Kanblus (OKCU, THIPOKCH, conH ). XKECTKOCTh
BOABI U CIOCOOBI €€ ycTpaHeHus. ANOMUHUN: nonoxeHue B Ilepuoauueckoil cucteme xumudeckux snemeHToB (.M. MenneneeBa, crpoeHue aroma,
HaxoXxJaeHue B npupojae. Puznueckue U XUMUYECKHUE CBOMCTBA altoMUHUSA. AM(DOTEpHbIe CBOICTBA OKCUAA M THAPOKCHAA altoMUHKA. JKene30: MoJoKeHue B
Ilepuoanueckoii cucreme xumuueckux aeMeHToB [[.1. Menaeneesa, cTpoeHre aToma, HaX0XKAEHHUE B TpUpoae. PU3NYeCKUEe U XMMUYECKHE CBOMCTBA JKENe3a.
Oxcunpl, ruapokcuasl u conu skeneza (II) u sxenesa (II), ux cocras, cBoiicTBa M moiydeHHe. XMUMHYECKHH SKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3laMu
METAJIOB M CIUIaBOB, WX (U3UYECKHMMHU CBOIMCTBAMM, H3YyYEHHE pe3yJIbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO HCIIOJIb30BaHHE BHUICOMATEPHUANIOB),
0c0oOEHHOCTEH B3aMMOJEHCTBHS OKCHA KaJblMsi U HATPHUs C BOJIOW (BO3MOXKHO HCIIOJIb30BaHHE BHUIEOMATEPHAJIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOM BOJIHI,
mpolecca ropeHus ene3a B KUCIopoae (BO3MOXKHO HCIOIb30BaHUE BHIEOMATEPUANIOB), IPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX peaKlMil Ha MOHBI (MarHus,
KaJIbIIMs, amfoMuHus, nuHKa, xene3a (1) u sxenesza (II1), meau (II), HaGmrogeHNe W ONMMCAaHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHW MOHAMH HATpUS, Kaaus U
Kanplusl (BO3MOXKHO HKCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), HcCCieloBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMUHHS W THIPOKCHAA IMHKA, PEUICHHE
AKCIEPUMEHTANIbHBIX 3a/a4 10 Teme «BakHelIe MeTallibl U UX COCIUHEHUS.




XuMHUSA U OKPYKAIIAs cpeaa

BemectBa 1 mMarepuanabsl B MOBCETHEBHOW XKHU3HHM Ue€JIOBEKa. be30macHOe MCIONb30BaHUE BEIIECTB U XUMHUYECKHUX peakiuid B ObiTy. [lepBas momotuis mpwu
XUMHUYECKHUX 0KOTax M OTpaBIEHUSX. XUMUYECKOE 3arpsi3HEHUE OKpYyKarollen cpeibl (IpeaeibHas jonyctuMasi KoHieHTpauus seuiects (nanee — [1/1K). Ponp
XUMHH B PEIICHUU 3KOJOTHYeCKHX MpolsieM. XUMHUYECKUNA SKCIEPUMEHT: H3ydeHHE OOpas3I[OB MaTepualioB (CTEKJO, CIUIaBbl METAIJIOB, MOJMMEpHbBIE
MaTepuaibl). MexnpeameTHble cBsi3u Peanu3anus MeXNpeIMETHBIX CBA3€H MPH M3YYEHMH XMMHUU B 9 Kjlacce OCYIIECTBISIETCS yepe3 MCIOJIb30BAaHUE Kak
O6H.[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H HOHHTHﬁ, ABJIIIOINUXCA CUCTECMHBIMHU JJII OTACIIBHBIX MPCIMETOB CCTCCTBCHHOHAYYHOI'O IHKIJIA. OGH.II/IC
€CTECTBCHHO-HAYYHbBIC MMOHSATHUS: HAYYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAU3, CHHTE3, KIACCHU(UKAIU, MEPUOIMIHOCTb, HAOIIOCHIE, YKCIICPUMEHT,
MOJICTTUPOBAaHUE, H3MEPEHUE, MOJIENb, SBIICHUE, MTAPHUKOBBINA d(D(]eKT, TexHoIorus, Marepuaiibl. Ousnka: Matepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH,
HYKJIH]I, ©30TOIBI, PAIMOAKTUBHOCTD, MOJICKYJIA, JJIICKTPUICCKUH 3apsill, TPOBOIHUKH, MTOIYIIPOBOIHHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TETO, 00BEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, Ia3, pPacTBOp, PAaCTBOPUMOCTb, KpUCTAIIMYECKas pemiérka, CIIaBbl, (U3MUYECKHUE BEIMUYMHBI, CAMHMIIBI H3MEpeHUs,
KOCMHUYECKO€ TPOCTPAHCTBO, TIuIaHeThl, 3BE&3nbl, Comuue. buonorus: ¢ortocunres, napixanue, Ouocdepa, sKOCHCTeMa, MHUHEpAIbHBIE YI0OpeHUs,
MUKPODJIEMEHTBI, MaKpOdJIEMEHThI, MHUTaTelIbHbIE BemiecTBa. ['eorpadus: atmocdepa, ruapocdepa, MUHEpAbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOIAEMBbIE,
TOILIUBO, BOJTHBIE PECYPCHI.

3. INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

3.1. JUYHOCTHBIE PE3YJIbTATbHI

JlnuHOCTHBIE pe3yibTaThl OCBOCHHS MPOTPaAaMMbl OCHOBHOTO 00IIEero oOpa3oBaHMs JOCTHTAIOTCS B XOJe OOYy4YeHUsT XUMHHM B €IUHCTBE y4eOHOU U
BOCTIUTATEIILHOMN ACATCIIBHOCTU B COOTBECTCTBUHU C TPAJUITHOHHBIMU pOCCI/II\/JICKI/IMI/I COMOKYJIBTYPHBIMH U JYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMM, MPHUHATBIMU
B 00lIeCTBE MpaBUJaMH M HOPMaMHU IOBEJIEHHUS M CHOCOOCTBYIOT IpolieccaM CaMOIO3HAHHUS, CAMOPA3BUTHUSA M COLMATIM3AlMK oOydarouuxcs. JINYHOCTHBIE
pe3yabTaThl OTPAXkKAIOT FTOTOBHOCTh O0YYAOLINXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUI U pacIIMPEHUE OIbITA AESITEIbHOCTH
Ha e€ OCHOBE, B TOM YHCJIE B YaCTHU:

IIaTrproTHYECKOro BOCIMTAHUSA

1) IHEHHOCTHOI'O OTHOIICHHA K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY W HAYYHOMY HACJICAWIO, ITIOHUMaHWA 3HAUYCHUA XUMHYECKOH HAayKH B XKH3HU
COBPEMEHHOTr0 00I1IeCcTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOM MH(OpMAaIMEe O MepeOBbIX TOCTHKEHUSAX M OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

I'paxxnanckoro BocnMTaHus

2) mpeAcTaBIEHUS O COLMAIBHBIX HOPMax M MPaBHUJIaX MEXJIMYHOCTHBIX OTHOUIEHUH B KOJUJIEKTHBE, KOMMYHHKAaTHMBHOM KOMIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOU, y4eOHO-MCCIIe0BAaTENLCKOM, TBOPYECKOM W JAPYrHMX BHJAX MAEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HOH COBMECTHOH JAEATENbHOCTH MpU
BBITTOJIHEHUH YU€OHBIX, T03HABATEIbHBIX 33/1a4, BHIIOJHEHUH XUMUYECKUX HKCIIEPUMEHTOB, CO3/JaHUN YYEOHBIX MTPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHHIO
1 B3aMMOIIOMOIIH B ITPOLCCCC 9TOM y‘-ICGHOfI ACATCIbHOCTH, TOTOBHOCTHU OLICHHUBATH cBoE MOBCACHHUEC U MTOCTYIIKHU CBOUX TOBapPIH_Ieﬁ C MMO3UIUN HPABCTBCHHBIX
Y IIPABOBBIX HOPM € YY4ETOM OCO3HAHHUS MOCIEACTBUM ITOCTYIIKOB;

HeHHOCTH HAYYHOI'0O MO3HAHUSA



3) MMpOBO33pEHYECKUX MPEICTABICHUHN O BEIECTBE U XUMHUYECKOM PEAKIMH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH U COCTABIISIOIINX
OCHOBY JUIsl IOHUMaHMsI CYIIIHOCTH HAyYHOW KapTUHBI MHpA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS35X YEJIOBEKA C
IIPUPOJHOM CPEAOH, O POJIM XUMUH B IIO3HAHUN ITUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeJIbHBIX MOTHBOB, HAIIPABJICHHBIX HA I10JIyY€HHE HOBBIX 3HAHUI 110 XUMHUH, HEOOXOUMBIX JJIs1 0ObSCHEHHs HAOJII0 1aeMbIX ITPOLIECCOB U SBJICHU;
5) no3HaBaTeabHOH, UHPOPMALMOHHON M YMTATENBCKOW KYJIbTYPbI, B TOM YHCJE HaBBIKOB CaMOCTOSITEIbHON pabOThl C y4eOHBIMM TEKCTaMH, CHPaBOYHOMN
JUTEPATypPOid, JOCTYIHBIMH TEXHUYECKHUMHU CPEACTBAMHU MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYEHHIO M TIO3HAHUIO, JI0O003HATEIBHOCTH, TOTOBHOCTH M CHOCOOHOCTHM K CaMOOOpa30BaHHIO, MPOEKTHOH M HCCIEA0BATEIBCKON
NEeSITEIbHOCTH, K OCO3HAHHOMY BbIOOPY HalpaBJIE€HHOCTU U YPOBHS 00Y4€HHUsI B JaIbHENUIIEM;

D®opMHUPOBAHUA KYJIbTYPbI 310P0Bbs

7) OCO3HaHUS LIEHHOCTH XHM3HHM, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 3/10pOBbIO, YCTAaHOBKHM Ha 3JI0pOBBI 00pa3 »KU3HHU, OCO3HAHMS IMOCIEACTBUN U
HENpUATHS BPEIHBIX HNPUBBIUEK (YIMOTPEOJIEHUS alIKOTOJIs, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTU COOJIOAEHUS MPaBUIl O€30MaCHOCTH IpU OOpalIeHUHu ¢
XMMUYECKMMH BEIIECTBAMH B OBITY U pealibHON JKU3HU;

TpyaoBoro BocnuTaHus

8) mHTEpeca K MPAaKTUIECKOMY M3YUEHUIO MPOopEeCCuil U Tpy/Aa pa3inyHoOro poja, YBaKEHUE K TPYAY U pPe3ylbTaTaM TPYIOBOH JACSATEIHHOCTH, B TOM YHCIE Ha
OCHOBE IIPUMEHEHHUS NPEAMETHBIX 3HAHUI 110 XMMHUH, OCO3HAHHOTO BbIOOpA UHIMBUYaIbHOW TPAEKTOPUU MPOJOHKEHUSI 00pa30BaHUs ¢ Y4ETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH; yCHemHol TpodecCHOHaIbHON AEATEIEHOCTH U Pa3BUTUSI HEO OXOAMMBIX
YMEHHI; TOTOBHOCTb aJJalTUPOBATHCS B IPO(HECCHOHATIBHOM Ccpefie;

JKOJIOTHYECKOI0 BOCIIMTAHUS

9) sK0JIOTMYECKH 11e7IeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJAE KaK UCTOYHHMKY JKU3HU Ha 3emile, OCHOBE €€ CyIECTBOBAHU, TOHUMAaHUS [IGHHOCTH 3/I0POBOTO U
6e3omacHoro obpasza >KU3HU, OTBETCTBEHHOIO OTHOIIEHHS K COOCTBEHHOMY (PM3MUYECKOMY U TCUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHMS LEHHOCTH COOJIIOJCHUS
npaBuil 0€30MaCHOTO MOBEJCHUS IIPU PabOTe C BEIIECTBAMHU, a TAKXKE B CUTYaLUAX, YIPOKAIOLINX 370POBBIO U KU3HU JIIOJIEH;

10) crtocoGHOCTH MPUMEHSAThH 3HAHUS, MTOJIydaeMble IPU U3YUYEHUU XUMUH, JUISl peIlIeHus 3a7a4, CBA3aHHBIX C OKpPYXKAIoUIel MPUpOAHON cpe1ol, MOBBIICHUS
YPOBHS IKOJIOTUYECKOM KYJIbTYphl, 0CO3HAHUS ITI00aIBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel X pelIeHus! IOCPEICTBOM METOA0B X UMHUU;

11) 3KOI0THYECKOTO MBIIIJICHHSI, YMEHHS pyKOBOJICTBOBATHCSI UM B [T03HABATEIbHON, KOMMYHHUKATUBHON U COLMAIBHOMN MPAKTHKE.

3.2. METAITPEIMETHBIE PE3YJIBTATHBI

B cocraBe MerampenMeTHBIX Pe3yJIbTAaTOB BBIICISAIOT 3HAUMMBIE A7 (POPMHUPOBAHUS MHUPOBO33PEHHUS OOIICHAyYHBIE MOHATUSA (3aKOH, TEOPHS, MPHUHIIUII,
rumnore3a, GakT, CUCTeMa, MPOIECC, IKCIEPUMEHT U Jp.), KOTOPHIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETaX M IMO3BOJSIOT Ha OCHOBE
3HAHUW U3 TUX MPeaMETOB (GOPMHUPOBATH MPEICTABICHUE O LEJIOCTHOW HAyYHOW KapTUHE MHpA, U YHUBEpCaIbHBbIC ydeOHbIE NeHCTBHUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHUBHBIC, PETYJSITUBHBIC), KOTOPbIE 00ecrednBaroT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHWPOBAHUIO U OCYIIECTBICHHUIO YI€OHOM
JEeITEIBHOCTH.

MeranpeaMeTHbIE pe3yabTaThl OCBOCHHS 00pa30BaTEeIbHON MPOTPAMMBI IO XMMHH OTPaXKaIOT OBJIAJICHUE YHUBEPCATHHBIMH TTO3HABATEILHBIMU JEHCTBUSIMU, B
TOM YHCJIE:

ba3oBbIMU JJOTHYECKHMMH JeHCTBUAMU



1) yMeHueM HCroab30BaTh MPUEMBI JJOTHYECKOTO MBIIIJICHHS IPU OCBOSHUM 3HAHUII: paCKphIBaTh CMBICT XUMHUUYECKUX MOHSATUHN (BBLACIATH UX XapaKTEepHbIE
MPU3HAKM, YCTAHABJIMBATH B3aMMOCBS3b C IPYTMMH MOHSITUSIMH), HMCIIOJIb30BaTh MOHSTHUS i OOBSCHEHUS OTAENbHBIX (AaKTOB M SIBJICHHI; BHIOMpATh
OCHOBaHUS M KpPUTEpUU U1 KIAacCU(PUKALMM XUMUYECKUX BEUIECTB M XHMMHUYECKUX DEaKIMi; yCTaHAaBIMBAaTh NPUYMHHO-CJIEICTBEHHBIE CBS3H MEXKIY
00BEKTaMU U3YyUEHUS; CTPOUTH JIOTUYECKUE paCCyKICHUS (MHIYKTUBHbIC, I€lyKTUBHbBIE, 10 aHAJIOTHH); IEJIaTh BHIBOJIbI U 3aKIIIOUEHUS;

2) yMeHUEM MPHUMEHSTHh B MpOLecCe MO3HAHMs MOHATUA (IIPEIMETHBIE U METalpeJAMETHbIC), CHMBOIMUYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yeMble B XHUMUU,
peoOpa3oBHIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJICITbHBIC TIPEACTABICHUS — XUMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTA), XUMHUYecKas (popMylia U ypaBHEHHE
XHUMHUYECKOU p€akuuu — IMpU PCIICHUU y‘IGGHO-HOBHaBaTCHBHBIX 3aga4d, C y‘-IéTOM 9THUX MOACJIBbHBIX HpeIICTaBJICHI/IfI BBIBJITE M XapPaKTCPHU30BATH
CYIICCTBCHHBIC TIPHU3HAKKW HN3YYACMbIX OGT:CKTOB — XHMHWYCCKHUX BC€IICCTB U XHUMHUYCCKHUX peaKuHﬁ; BBISABJISITH 06H_II/I€ 3aKOHOMCPHOCTHU, MPUYUHHO-
CJICACTBCHHBIC CBA3H U IIPOTHUBOPCYHA B U3YHYACMBIX IIPOLUCCCAX U ABJICHUAX, NMPpCAJIaraTb KpUTCPUHN IJIS BBIABJIICHUSA 3TUX SaKOHOMepHOCTGﬁ u HpOTI/IBOpe‘H/II\/JI;
CaMOCTOSITENILHO BBIOMpATh CHOCO0 pelieHus yuyeOHON 3ajaud (CpaBHHMBATh HECKOJIBKO BAPUAHTOB PEIIEHUs, BBIOMpATh HamOojee MOAXOMAALINN ¢ yuéToM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPUEB);

BazoBbIMH Hcci1e10BaTeIbLCKUMH e CTBUSIMU

3) yMEeHHMEM HCIIOJIb30BAaTh MOCTABJICHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA IMO3HAHUS, a TaKK€ B KAY€CTBE OCHOBBI Ui (JOPMHUPOBAHUS TUIIOTE3BI IO
IMPOBEPKE MPABHUIIbHOCTU BBICKA3bIBACMbBIX CY)KZIGHI/If/'I;

4) mpuoOpereHHe ONbITA IO IUIAHUPOBAHWIO, OPraHW3allMd W TPOBEICHHUIO YYEHHUYECKHX OSKCIIEPUMEHTOB: yMEHHE HaOIIIoJaTh 3a XOJOM IpoIliecca,
CaMOCTOSITENTLHO TIPOTHO3MPOBATH €T0 Pe3yJbTaT, (OPMYIUPOBATH 0OOOMICHUS M BHIBOJBI IO Pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABIIATh
OTYET 0 MpoieTaHHON padoTe;

PadoToii ¢ nngopmanueit

5) yMmeHueM BbIOMpaTh, aHATU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3IUYHBIX BUOB U (POPM IMpeICTaBICHHS, TOTYYaeMYI0 U3 Pa3HBIX UCTOYHHKOB
(Hay4HO-TIONyNIsApHAs JUTEpaTypa XMUMHUYECKOTO COAEp:KaHMsI, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa); KPUTHUECKU OIIEHHWBATHh MPOTHUBOPEUHMBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

6) YMCHHUEM MPHUMCHATH PA3JIMYHBIC METOAbLI U 3aIlIPpOChl IIPHU IMOUCKE U OT60pC HHq)OpMaHHH MU COOTBCTCTBYIOIIUX JaHHBIX, HCO6X0)II/IMI>IX JJ1s1 BBIITOJIHCHU I
y“I€6HBIX U IMO3HABATCJIBHBIX 3aa4 OHpeﬂeﬂéHHOFO THIIA, HpI/IO6p€T€HI/IC OIIBITAa B 00JIACTH MCIIOIBL30BaAHUS I/IH(l)OpMaIII/IOHHO-KOMMYHI/IKaTI/IBHI)IX TeXHOHOFHﬁ,
OBJIAACHUC Ky.]'II:TypOﬁ AKTUBHOI'0 HCIIOJB30BaHUA Pa3JIMYHBIX ITOHCKOBBIX CHUCTEM; CaMOCTOATCIBHO BI)I6I/IpaTI) OINITUMAJIBHYIO (i)OpMy IpeaACTaBJICHUA
nH(OpMalLlUY U WLTIOCTPUPOBAThH pPellaeMble 3a/1a4l HECTIOKHBIMU CXEMaMH, JuarpaMmMamu, IpyruMu popmamu rpaduku 1 uX KOMOMHAIUSMUY;

7) yMeHHEeM HCIOJbh30BaTh W AHAJIM3UPOBATH B Mpollecce y4eOHOW W HMCCIENOBATEIbCKOW AESATETHHOCTH WH(POPMAIMIO O BIHMSHUU TPOMBIIUIICHHOCTH,
CEJIbCKOTO XO035ICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIISH MPUPOTHON CPEIbL;

YHuBepcaTbHbIMH KOMMYHHKATUBHBIMH € CTBUSIMU

8) yMeHHeM 3a/1aBaTh BOIPOCH (B XOJe AMaIora W/WiIh JTUCKYCCHH) MO CYHIECTBY OOCYXIaeMoil TeMbl, (hOPMYIHPOBATh CBOU MPEIJIOKEHUS OTHOCHUTEIHHO
BBHITIOJTHEHUS IPEATIOKEHHOM 3a/1a4;

9) mpuoOpereHHEe ONBITa MPE3CHTAIMH PE3yJbTATOB BBIMIOJHCHUS XHMHYECKOTO JKCIEpUMEHTa (J1abopaToOpHOTO OIbITa, JIA0OPATOPHOW paboTHl IO
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);



10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMH TO3HABATEILHON M MCCIEIOBATEIBCKON JACATEIHPHOCTH MPH PEIICHUH BO3ZHUKAIOIIMX MPOOJIeM Ha
OCHOBE y4€Ta OOLIMX MHTEPECOB M COIIACOBAHMUA MO3ULMH (00CYKIEHHsA, OOMEH MHEHMSIMH, «MO3TOBBIE IITYpMbI», KOOPIUHALUS COBMECTHBIX JEHCTBUH,
OIlpeJIeJIEHUE KPUTEPUEB 110 OLICHKE KauecTBA BHINOJIHEHHON paboThI U 1p.);

YHHBepcaIbHBIMH PEryJIITHBHBIMHU AeHCTBHAMH

11) ymeHHEM caMOCTOATENIBHO ONPEAEIATh LEIH e TeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIUPOBATh U IPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO
JeSTeIbHOCTh, BHIOMpaTh Hanbosnee d3PPeKTUBHBIE CIOCOOBI PElIeHUsT YIeOHBIX U MTO3HABATENBHBIX 3a/1a4, CAMOCTOSITEIBHO COCTABIISTh WIIM KOPPEKTUPOBATH
MPEUIOKEHHBIA aNTOPUTM JEHCTBU NPU BBINOJIHEHUH 33aHUN C y4ETOM TOJIYYEHHUS HOBBIX 3HAHHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKIUsX;
OLICHMBATb COOTBETCTBUE IIOJIy4EHHOTI'O pe3ysIbTaTa 3asiBJICHHON LIEIIH;

12) ymeHueM ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPelaraéMble B YCJIOBUH 3a/laHUM.

3.3. HPEAMETHBIE PE3YJIbTATbI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB MO0 OCBOSHHUIO 00S3aTEILHOIO COJIEPXKAHUS, YCTAHOBJICHHOTO JaHHOW (erepalibHON paboyei mporpaMMon, BBIICISIOT:
OCBOCHHBIC OOYYaIONIMMUCS HAYYHbIC 3HAHUS, YMEHHS M CIIOCOOBI ICHCTBUH, CrIeU(pUIECKUE sl PEAMETHON 00s1acTH «XHUMHUS», BUIBI JACATEIBHOCTH TI0
IIOJIyYEHUIO HOBOI'O 3HaHUS, €r0 MHTEPIPETAlMU, NPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IUYHbIX y4yeOHBIX M HOBbIX cuTyanusax. K koHiy oOyuenus B 8
KJIacce MPEAMETHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0yUAIOIITUXCS YMCHHIA:

1) packpvieamb cmblci OCHOBHBIX XHMHYECKUX TOHATHI: aTOM, MOJICKYJa, XHMHYECKHH 3JIEMEHT, MPOCTOEC BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOMHAS M HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCHTENIbHAS aTOMHAs M MOJICKYJISIpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAsI Macca, MaccoBas
JO7IS XMMHUYECKOTO DJIEMEHTa B COCAMHEHHH, MOISAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAaHUE, COJb, JJIEKTPOOTPUIATENHHOCTb, CTENEHb OKHCICHUS,
XUMHUYECKas peakius, KiIacCUpUKalUg pPEaKIHii: peakluy COCIWHEHUs, pEeaKlUu pazloKeHHUs, peaklud 3aMelIeHUs, peakiuuu oOMeHa, 9K30- U
SHAOTEPMUUYECKUE PEAKINH; TEroBor A (heKT peakiuu; SApOo aroMma, dIEKTPOHHBIM CI0il aToma, aTOMHas OopOWTalb, paguyc aToMa, XMMHUYECKas CBS3b,
MOJIIPHAs ¥ HETIOJIIpHAsl KOBAJIGHTHAs CBSI3b, MOHHAS CBS3b, HOH, KATHOH, aHHOH, PAaCTBOP, MaccoBas J0Js BellecTBa (POIeHTHAsI KOHIIEHTPAIHs) B paCTBOPE;
2) unIOCmMpupo6anms B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHHN (CM. 1. 1) ¥ IPUMEHSTh 3TH MOHATHS TIPU OMIMCAHUU BEUICCTB U UX MPEBPAILCHUN;

3) ucnonvzosame XUMUYECKYIO CHMBOJIUKY JUTsl COCTaBJICHHUs ()OPMYJT BEHISCTB U YPABHEHUH XUMHUCECKUX PEAKIINH;

4) onpedensimb BaAICHTHOCTh aTOMOB DJIEMCHTOB B OMHAPHBIX COCAMHEHHSX; CTEMEHb OKUCIICHHUS JJIEMEHTOB B OMHAPHBIX COCIHMHEHUSIX; MPUHAIICKHOCTD
BEIIIECTB K ONPEACIEHHOMY KJIACCy COSTUHEHUM 10 (opMysiaM; BUJT XUMUIECKOHN CBS3H (KOBAJICHTHAs M MOHHAS) B HCOPTAHUYECKUX COCTUHEHUX;

5) packpwisams cmuicn lepruoandeckoro 3akoHa [I. M. MeHzeneeBa: JeMOHCTPUPOBATh MOHUMAHUE MEPHOIUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKUX
AJIEMEHTOB OT UX ToJiokeHus B [lepuoamueckoil crcreMe; 3aKOHOB COXPAaHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYISPHOTO YUEHUS,
3aKOHa ABOTaJIpo; OMHUCHIBATh M XapakTepu3oBaTh TaOnuuHyr (opmy I[leprogudeckoil CUCTEMBI XUMUYECKUX JJIEMEHTOB: pa3jMyaTh MOHSATHS «TJIaBHAS
noarpynna (A-rpymma)» u «mnobouHas moarpymnmna (b-rpymma)y, maneie M OONbINME MEPUOABI; COOTHOCHUTH OOO3HAYEHHs, KOTOpPbIE MMEIOTCS B TaOIuUIe
«[lepuonnyeckas cuctemMa XuMuieckux 3neMeHToB J[. V. MeneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB
U 3apsf siIpa, o0IIee YMCIIo SJICKTPOHOB M PACIIPEICIICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMHUYECKHUE JIEMEHTBI, HCOPIAHUYCCKHE BEIIECTBA; XUMUICCKUE PEAKIUK (110 YUCIY M COCTaBY YYaCTBYIOIIUX B PCAKIIMU BEIIECTB,
0 TeTUI0BOMY 3 deKTy);



7) xapaxmepuzoeéamo (onucvieams) 00OIUE XUMHUYECKHE CBOIMCTBA BEIIECTB PA3IMYHBIX KIIACCOB, MOATBEPXKIas OMHUCAHUE MPUMEPAMH MOJCKYISIPHBIX
YpPaBHEHU COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUN;

8) mpoenoszuposams CBOICTBA BEUIECTB B 3aBUCHMOCTH OT MX KaueCTBEHHOTO COCTaBa; BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPAIICHHH B Pa3IHYHBIX
YCIIOBUSIX;

9) ebluuCIAMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAcChl BELIECTB; MACCOBYIO J0JIF0 XMMUYECKOTO 3JIEMEeHTa 110 (hOpMyJie COCTHUHEHUS; MACCOBYIO
JIOJTIO BEIIECTBA B PaCTBOPE; MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIii;

10) npumernsimp OCHOBHBIC OIEPAIIMA MBICIUTECIBHON NEATEIBPHOCTH — aHAJIW3 W CUHTE3, CPaBHEHHUE, 00O0OIIeHHEe, CHCTEeMAaTH3alHUIo, KIacCH(UKAIHIO,
BBISIBIICHUE TPUYMHHO-CIICACTBEHHBIX CBSI3€H — Il M3YYEHUS CBOWCTB BEIIECTB M XMMHMUYECKHX PEAKIMHA; €CTECTBEHHO-HAYYHBIE METOMABI MO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIICPUMEHT (peaJIbHBINA U MBICIICHHBIH );

11) credoséams TipaBUiIaM TIOJIB30BAHUS XMUMHYECKOW IMOCYIOW M JIAOOpAaTOpHBIM O00OpYyJIOBaHMEM, a TakXKe IMpaBHIaM OOpalIeHUs ¢ BEIIECTBAMH B
COOTBETCTBUM C MHCTPYKIMSIMH IO BBIMOJIHEHUIO J1a0OPAaTOPHBIX XUMHUYECKHX OIBITOB MO MOJIYYEHHUIO U COOMpPaHUIO0 Ta3000pa3HbIX BEIIeCTB (BOAOpOAa U
KHCIIOpO/1a), MPUTOTOBJICHUIO PACTBOPOB C OMpeIeIEHHON MaCCOBOH J10J1ei pacCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U IPOBOAUTH XUMHUECKHUE SKCIIEPUMEHTHI
10 pacro3HaBaHUIO PACTBOPOB IIETIOYEH U KUCIOT ¢ MTOMOUIbI0 HHAUKATOPOB (JIakMyc, peHOoIPTaNeHH, METHIOPAHK U JIp.).

K kony o0y4enus B 9 kjacce mpeaMeTHbIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJHKHBI OTPaXKaTh CPOPMHUPOBAHHOCTD y O0YUAIOIINXCS YMEHUI:

1) packpbIBaTh CMBICTI OCHOBHBIX XUMHUYECKUX MOHITUN: XUMUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIa, MOH, KaTHOH, aHUOH, TIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIATEILHOCTD, CTENICHb OKUCIICHUS, XUMHUECKas PeaKls, XHMUIECKast CBS3b, TEIUIOBOM d()(EKT peakinu, MOJb, MOJIIPHBII 00bEM,
pacTBOp, AIIEKTPOIHTHI, HEAJIEKTPOIHTHI, IEKTPOIUTHIECKAS TUCCOIMAIINS, PEAKIINA HOHHOTO OOMEHa, KaTalu3aTop, XMMHUUECKOe paBHOBECH e, 00paTuMBbIe U
HEOOpaTHUMbIE PEaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIUH, OKHUCIUTENb, BOCCTAHOBMUTENb, OKHCIEHHE M BOCCTAHOBIIEHHE, aJUIOTPOINS,
aM(OTEepHOCTh, XMMUYECKas CBsI3b (KOBaJICHTHAs, MOHHAs, METAJNINYECKas), KpUCTAIJIMUecKas: pemeéTka, KOppo3usi METaluIoB, CIUIaBbl, CKOPOCTh XMMUYECKOMH
peakuuu, npeaenbHo nomycruMas konueHnTpanus [1J1K BemecTsa;

2) WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUI U IPUMEHSTHITH MOHATHS IPU ONUCAHUU BEIECTB U UX NPEBPALICHUN;

3) HCTIONIb30BaTh XUMHUYECKYIO CHMBOJIHMKY JIJISI COCTAaBIEHHS (DOPMYJT BEIIECTB U YPABHEHUH XUMHUYECKUX PEAKIIHIA;

4) orpenenaTh BAICHTHOCTh U CTETIEHb OKHCIICHNS! XUMHUYECKHX JIEMEHTOB B COSAMHEHUSIX PA3IMIHOTO COCTABa, MPHHAICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIacCy COEMUHEHHH 1O (QopMyliaM, BHJ XHMHUYECKOW CBSI3W (KOBAJICHTHAs, MOHHAS, METAJUIMYECKas) B HEOPTaHWYECKHX COCTUHEHHSX, 3apsl HOHA IO
XUMHAYECKOH (OpMyIIe, XapaKTep CpPeIbl B BOJHBIX PACTBOPAaX HEOPTAaHWIECKUX COSIWHEHHA, THIT KPHCTAITMNYECKOW PEMETKH KOHKPETHOTO BEIIECTRA,;

5) packpsiBaTh cMbIch [lepuoamueckoro 3akoHa [I.M1. MeHneneeBa u JeMOHCTPHPOBATh €ro MOHMMAaHUE: ONMUCHIBATh U XapaKTePH30BaTh TaOIHYHYIO (popmy
[lepuonmyeckoil cucTeMbl XMMUYECKUX 3JIEMEHTOB: pa3ivyaTh MOHATHUA «IJ1aBHas moiarpymnmna (A-rpynmna)» u «mobounas noxarpymnna (b-rpynma)y», mansie u
OosblIIe TEPHUOABI, COOTHOCUTH OOO3HAYEHHs, KOTOpble MMEIOTCS B MEPUOJMYECKO TabiuIe, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS AaTOMOB
XUMHAYECKHX JIEMEHTOB (COCTaB U 3apsi sAApa, o0l1ee YUCIo JIEKTPOHOB U paclpeieeHrue UX MO IEKTPOHHBIM CJI05M), OOBSCHITH 00IIHe 3aKOHOMEPHOCTH B
M3MEHEHHMH CBOWCTB 3JIEMEHTOB U MX COEAMHEHUH B MpeesiaX MallbIX IepHO/I0B U TIaBHBIX HOATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

6) kiaccupuIUpPOBaTh XMMUUECKHE FIEMEHThI, HEOPraHMYECKHE BEIeCTBA, XMMUUYECKHE PEaKIUH (110 YHCITY U COCTaBy YHYaCTBYIOUIMX B PEaKIIMU BEUIECTB, 110
TerI0BOMY 3D (PEKTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);

7) xapakTepu3oBaTh (OMHUCHIBATH) OOmIMEe M cHerupUUYecKrue XMMUYECKHE CBOMCTBA MPOCTBIX U CIOXKHBIX BELIECTB, MOJITBEPKIasi OMHCAHHE MPUMEpPAMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUIN COOTBETCTBYIOLIUX XUMHUUECKHUX PEaKIIHii;



8) cocTaBIATh YpaBHEHUS AJICKTPOJUTUUYECKON AMCCOIMAIMKM KUCJIOT, IIEJIOYEH W COJICH, MOJIHBIE M COKpalIEHHBIC YPaBHEHHS peaKIuii MOHHOTO OOMEHa,
YpaBHEHHUS peaKkuil, MOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUYECKON CBA3M MEKY BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI OCPEICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca ATHX PEeaKIIHii;

10) nporuo3upoBaTh CBOWCTBA BEIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH MTPOTEKAHHUSI XMMHUYCCKUX MPEBPAICHUN B PA3IUUHBIX YCIOBUSX;

11) BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIF0O XUMUYECKOTO 3JIEMEHTA M0 (OpMyJie COETMHEHHUS, MACCOBYIO
JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 0 YPABHEHUIO XUMUYECKOH PEaKIInu;

12) cobGuronath npaBuiIa MOIH30BAHUS XHMHUECKON MOCYI0N U 1abopaTOpHBEIM 000pyA0BaHUEM, a TAaK)Ke MPaBUIIa OOPAICHHS C BEIIECTBAMH B COOTBETCTBHUH
C UHCTPYKIMSIMU IO BBITIOJIHEHHUIO TAOOPAaTOPHBIX XMMUYECKHUX OIBITOB I10 MOJYYSCHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAKa M YTIICKUCIIOTO rasa);
13) mpoBOAUTH PEAKIMH, MOATBEPIKIAIOIINE KAYCCTBEHHBIM COCTAB pa3IMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMHUI-, HOIUI-,
KkapOoHat-, docdar-, cuinmkaT-, cynbdar-, THAPOKCUA-UOHBI, KATUOHBI AMMOHUS U HOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIUE B BOJHBIX pPacTBOpax
HEOPraHMYECKUX BEIECTB;

14) npuMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBHON MEITEIBHOCTH — aHAIN3 U CHUHTE3, CpaBHEHHE, 0000IIEeHHE, CHCTEMATH3AIINIO, BbISIBICHUE MPHYUHHO-
CIIEICTBEHHBIX CBS3€M — ISl M3y4YEHUsS! CBOICTB BEIIECTB M XMMHUYECKUX PEaKIUW, eCTECTBEHHOHAyYHBbIE METOJbl MO3HAHHUS — HAOIIOJIEHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN).

4. TEMATUYECKOE NNIAHUPOBAHUE

8 KJIACC
Ne HanmenoBanue pa3nesnoB U TEM IpOrpaMMBbl KomnuecTBo vacoB DnexTpoHHbIE (U POBHIE)
n/m Beero|| Kourtposbhbie | IIpakTuueckue 06pa3oBaTeNbHbIC PECYPCEI
paboThI paboThI
Pa3nea 1. IlepeoHayanbHble XUMHYECKHE NIOHATHS
1.1 | Xumus — BaxkHast 00JIaCTh €CTECTBO3HAHUS U MIPAKTUYECKOM 5 2 bubmuoreka [JOK
EATENLHOCTH YETIOBEKA https://m.edsoo.ru/7f41837¢
1.2 |[BemecTBa U XUMHUYECKHUE PEAKITUI 15 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Paspnen 2. BaxkHeilume npeacTaBuTe/ M HCOPraHMYECKUX BeLeCTB
2.1 ||Bo3ayx. Kucnopon. [Tonsarue 06 okcumax 6 but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
2.2 |Bomopon.lloHsTHE 0 KHCIOTAX U CONSIX 8 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

Ne HaumeHnoBanue pa3ziesnoB u TeM IpOrpaMMbl KonuuecTBo uacoB DnexTpoHHbIE (IUPPOBEIE)
n/m Bcero| Kontponsuele | Ilpakruueckue 00pa3oBaTeNbHbIE PECYPChI
paboThl paboThl

2.3 ||Bona. PactBopsl. [loHsiTHe 00 OCHOBaHUSAX 5 1 1 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX COCTMHECHHMA 11 1 2 bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux jiementon /1. U.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aknuu

MenneneeBa. CTpoenne aToM0OB. XUMHYECKasi CBSA3b.

3.1 |[lepuoamnueckwii 3akoH u [lepuonnveckas cucrema 7 1 bubnnorexka HOK
xuMudeckux 3i1emeHToB /1. M. Menzaeneesa. CtpoeHue aroma https://m.edsoo0.ru/7f41837c
3.2 |[Xumunueckas cB3b. OKHUCIUTEIHHO-BOCCTAHOBUTEIHHEIC 8 1 bubnnoreka IIOK
peakuuu https://m.edsoo0.ru/7f41837c
Wtoro no pazneny 15 bubnmnorexka [HOK
https://m.edsoo.ru/7f41837c
PeszepBHOe Bpemst 3 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 6
9 KJIACC
Ne HanmeHoBaHMe pa3ienoB U TEM IPOrPAMMBI KonnuecTBo vacos DnexTpoHHbIe (U POBLIE)
n/m Beero| Konrpomsnbie | IlpakTuueckue 0bpazoBaTeNbHbIE PECYPCEI
paboThI paboThI
Pa3jen 1. BemecTBo U XuMu4ecKkne peakun
1.1 |IloBTopeHue u yriayOiieHue 3HAaHUH OCHOBHBIX pa3JesioB Kypeal| 5 2 bubmmoreka [JOK
8 kiacca https://m.edso0.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUECKUX PEAKLIUi 4 bubmmoreka [JOK
https://m.edso0.ru/7f41a636
1.3 |[DnekTponuTnyeckas AucconMaus. XUMHUUECKUE PEaKIH B 8 1 1 bubmmoreka [JOK



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

Ne HanmenoBanue pa3neiioB U TeEM IPOrpaMMBbl KonnuecTBo yacos OnexktpoHHbIe (IU(POBLIE)
n/m Bcero| KonrposbHbie I[IpakTHyeckue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThl
pacTBopax https://m.edsoo.ru/7f41a636
Hroro mo pazueny 17
Pa3nen 2. HeMeTaibl M UX COeTMHEHHS
2.1 ||O6uas xapakTepuCTUKa XUMHUECKUX dieMeHTOB VIIA- 4 1 bubmmoreka [IOK
rpynibl. ["anoreHs https://m.edso0.ru/7f41a636
2.2 ||OOmiast xapakTepUCTUKa XUMUUECKUX 3JIeMeHTOB VIA- 6 bubnmnoreka [HOK
rpymnbl. Cepa 1 e€ coeTMHEHHSI https://m.edso0.ru/7f41a636
2.3 ||OOmiast xapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB VA-Tpynmsbl. | 7 1 bubnmnoreka [HOK
A30T, GOocdOop U UX COCAMHEHHUS https://m.edsoo.ru/7f41a636
2.4 ||OOmiast xapakTepUCTUKa XUMUUECKUX 3J1eMeHTOB [V A- 8 1 2 bubnnoreka [HOK
rpyIIbl. YTIEpPOa U KPEMHUN U UX COCTUHEHHSI https://m.edsoo.ru/7f41a636
Hroro no pasneny 25
Pa3nes 3. MeTa/iibl U X COeAMHEHUS
3.1 ||O0mume cBOMCTBAa METAILIOB 4 bubmuorexa [JOK
https://m.edso0.ru/7f41a636
3.2 |BaxkHeliye MeTauIbl U UX COCTUHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edso0.ru/7f41a636
Hroro mo paszneny 20
Pa3nes 4. Xumus n okpy:kapmas cpeaa
4.1 |BemecTBa U MaTepUaibl B )KU3HHU YEIOBEKA 3 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PeszepBHOE Bpemst 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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5. KajsengapHo-temaTuyeckoe nJiaHMpoBaHue Mo Xumuu 8 kJace, 68 4

Ne
n/n

Ne B
pa3neine

Tema ypoka

8l kmacc

82 kimacc

JlaTta npoBenenust |

IIpumeyanue

JlaTra nposenenus |

IIpumeyanue

Pasnea 1. IlepBo

HAYAJbHbIC XUMHUYCCKUEC NTOHATHUSA

1 1 IIpenmer xumuu. Posib XuMuM B )KM3HU YesloBeka. Tena U BelecTa

2 2 Tlonarue o MeTomaX MO3HAHUS B XUMUH

3 3 IpakTuuyeckas padora Ne 1 «IIpaBuna paboTs! B 1a00paTOpUM U MPUEMBI
oOpaiieHus ¢ 1a00paTOPHBIM 000PYTOBAHUEM))

4 4 Unctele BemecTBa U cMecH. CiocoObl pa3ieNieHus cMmeceit

5 5 IIpakTnuyeckas padora Ne 2 «Pasnenenue cmeceil (Ha mpuMepe OYUCTKU
IIOBAPEHHOI COMN)»

6 6 ATOMBI M MOJIEKYJIBI

7 7 XUMHUYECKHUE INEeMEHThI. 3HaKH (CHMBOJIBI) XUMHUECKUX YIEMEHTOB

8 8 [IpocThIe U CIIOKHBIE BENECTBA

9 9 ATOMHO-MOJICKYJISIPHOE YUCHHE

10 10 3aKOoH MMOCTOSHCTBA COCTaBa BemlecTB. XUMU4eckas popmyia. BaaeHTHOCTh
ATOMOB XHMHUYECKHX IIEMEHTOB

11 11 OTtHOcHTeNbHAs aToMHas Macca. OTHOCHTENbHAS MOJICKYIISIPHAs Macca

12 12 MaccoBast 1011 XUMAYECKOTO JIEMEHTA B COEAUHEHAN

13 13 KommaectBo BemectBa. Mons. MomsipHas Macca

14 14 Om3nyecKue U XUMUYECKUE SIBICHHSL. XUMHYCCKas PEaKIIHs

15 15 [Tpu3Haku U yclI0BHsI IPOTEKAHUS XUMUUECKUX PeaKLUi

16 16 3aKOH COXpaHEHUs] MacChl BEIECTB. XUMHUYECKUE yPaBHEHHUS

17 17 BrrunciieHus KoJIM4YecTBa, MacChl BEIIECTBA [0 YPABHCHUAM XHUMUYECKUX
peakuui

18 18 Knaccudukanus XUMHYECKUX peakiuil (COeAMHEHS, PA3JIOKCHHS, 3aMCIICHHUS,
oOMeHa)

19 19 M. B. JlomoHOCOB — yu€HBIH-3HIHKIONEUCT. O000IIEHUE U CHCTEMaTH3aIUs
3HAHUH

20 20 KonTponbnas padora Nel no teme «BemecTBa 1 XMMUYECKUE PEAKIUI)

Pa3gen 2. BaiHelilne npeacTaBuTe/ M HEOPraHM4eCKUX BellleCTB

21 1 Bosnyx — cmecs razos. CoctaB Bo3ayxa. Kuciaopon — ajieMeHT U mpocToe
BeecTBo. O30H

22 2 DU3MYECKUE U XUMHUECKHE CBOMCTBA KUCIOpOaa (PeaKIny OKUCIICHUS,
ropenue). [Torstre 06 okcuaax

23 3 Cr1oco0BI MOJyYCHHST KUCJIOPOIa B TAOOPATOPHH M IPOMBIIUICHHOCTH.




IIpumenenne kuciaopoaa

24 4 TemnoBoit 3pPeKT XUMUIECKON PEAKITUH, TIOHATHE O TEPMOXUMHUIECKOM
YpPaBHEHHH, 9K30- ¥ IHJOTEPMHYECKUX PEaKIMIX

25 5 TorumBo (HedTh, yroiap U MeTaH). 3arps3HeHHE BO3AyXa, COCOObI ero
NIPEAOTBPALICHUS

26 6 IIpakTuyeckas padora Ne 3 o reme «[loaydenue u cobupanue Kucaopoaa,
N3y4YCHUE €r0 CBOHCTBY»

27 7 Bonopon — aneMeHT u pocToe BemecTBo. Haxoxaenue B mpupoie

28 8 dusnueckre 1 XMMUUYECKHE cBOicTBa Bojopoaa. [Ipumenenne Bogoposa

29 9 [TonsiTHe 0 KHCIIOTaX U COJIIX

30 10 Cnoco0bl MoJTy4eH s BOJOPOJia B 1a00paToOpuH

31 11 IpakTuyeckas padora Ne 4 o reme «[lonydenue u cobupanue Bogopoa,
HU3y4YEHHE €r0 CBOMCTBY»

32 12 MonsipHblii 00BEM Ta30B. 3aKOH ABOraipo

33 13 Brruncnenus 06pEMa, KOJIM4ecTBa BEI[ECTBA Ta3a M0 €r0 H3BECTHOMY
KOJIMUECTBY BEIIECTBA MIIH 00BEMY

34 14 Brruncnenust 005EMOB ra3oB M0 ypaBHEHUIO PEaKI[MH Ha OCHOBE 3aKOHA
00bEMHBIX OTHOILICHUI ra30B

35 15 dusnyeckre 1 XUMHYECKHUE CBOMCTBA BOIBI

36 16 CocraB ocHoBanui. [ToHsiTHE 00 MHIMKATOPax

37 17 Bopa xak pactBopurens. HacbllieHHbIE U HEHACBILICHHBIE PACTBOPLL. MaccoBas
JI0JIs BEILIECTBA B PACTBOPE

38 18 [pakruyeckas padora Ne S o reme «[IpuroToBICHHE PaCTBOPOB C
onpeieIéHHOI MaccoBOii 10Jiel pacTBOPEHHOrO BELIECTBAY

39 19 Kontpoabnas padora Ne2 o reme «Kucnopon. Bomopon. Boma»

40 20 OKcuabl: cocTaB, KiIaccu(pHUKanus, HOMCHKIATypa

41 21 [Nomy4yeHne M XMMHUYIECKHE CBOWCTBA KHCIOTHBIX, OCHOBHBIX H aM(pOTEPHBIX
OKCHJIOB

42 22 OcHOBaHHSA: COCTaB, KJIaCCH()HUKAINS, HOMEHKJIATypa

43 23 [omy4yeHne M XMMHYIECKHIE CBOWCTBA OCHOBAHHNA

44 24 Kucnotsl: cocras, kiaccudukanys, HOMEHKJIATypa

45 25 [TosmyyeHne ¥ XMMHUYECKHE CBOWCTBA KUCIOT

46 26 Conu (cpenHue): HOMEHKIIATYpPa, CIIOCOOBI MOJy4YeHHs, XHMUYEeCKHe CBOHCTBA

47 27 Ipakrnuyeckas padora Ne 6. Pemenue sxcriepruMeHTanbHbIX 334a4 110 TEME
«OCHOBHBIE KJIACChl HEOPIaHUUECKUX COSANHEHUID

48 28 I'eHeTnuecKas CBsI3b MEXAY KJIacCaMH HEOPTaHUYECKUX COeIMHEHHUN

49 29 O0001IEeHNE U CHCTEMATH3ALMs 3HAHUHA

50 30 KonTponbnas padora Ne3 no reme "OCHOBHBIE K1acChl HEOPTaHUYECKHUX
coequHeHnin"”

Paznen 3. llepuoauyeckuii 3akon u llepnoanyeckas cucrema xumuueckux 3jaemMeHToB .. Menpaeneea. Ctpoenne aroma. XuMu4yecKkasi CBsi3b.

OKHCINTEIbHO-BOCCTAHOBUTE/ILHBIE PeaKIiu.

51 1 [TepBbie MOMBITKY KIACCUPUKAIIN XUMUIECKUX dJIeMEeHTOB. [loHATHE O
IpYIIax CXOJHBIX DJIEMEHTOB

52 2 Ilepuoanueckuii 3axoH u [leproguyeckas cucreMa XUMHUECKUX 3JIeMEeHTOB /1.
. Menpneneesa. [lepnoapl, Tpyniibl, MOATPYIIIbI

53 3 Crpoenne atomoB. CocTaB aTOMHBIX siiep. H30TO1bI




54 4 CrtpoeHue 2JIEKTPOHHBIX 000JI0YeK aTOMOB 3JieMeHTOB [leproaudeckoit
cucremsl J. 1. MenneneeBa
55 5 XapakTepuCcTHKa XUMHYECKOTO DJIEMEHTA I10 €ro MOJI0KEHHIO B
ITepuoguueckoii cucreme [I. 1. Menneneesa
56 6 3nauenue [leproauyeckoro 3akoHa JUIs pa3BUTHS HAYKH M MIPAKTHKH.
J. 1. MenneneeB — y4€Hblil, IIe1aror ¥ rpaKIaHuH
57 7 DJIeKTPOOTPULIATEILHOCTh AaTOMOB XUMHYECKUX DJIEMEHTOB
58 8 HonHast XuMuueckas CBs3b
59 9 KoBasieHTHas moJisipHasi 1 KOBAJICHTHAsI HETIOJISIpHAst XMMHUYECKas CBSI3b
60 10 CTeneHb OKHUCIICHHUS
61 11 OKHUCIUTENILHO-BOCCTAHOBHUTENIbHBIE peakiy. OKHUCIUTENN 1 BOCCTAHOBUTEIH
62 12 KounrtpoabHas padora Ned no teme «CtpoeHue atoma. XUMHUYECKAs CBA3bY
63 13 O0001IeHHe B CHCTEMaTH3alMsI 3HAaHUI
64 14 IIpomMeskyTouHas arTectanus 3a 2023-2024 y4eOHbIii roj
KanennapHO-TeMaaneCKoe IJIAHUPOBAHHUE 110 XUMHUH 9 KJI1accC, 68 u
Ne Ne B Tema ypoka 9! kaace 92 kaace
n/m | pasaeie
JaTa npoBeaenus | IIpumeyanne Jara npoBenenust | IIpumeyanue
Pa3gen 1. BenrecTBo M XUMHYeCKHE peaKIU
1 1 IIepuoauueckuii 3axoH. [lepuoauueckas cucTeMa XUMUYECKUX JIEMEHTOB J1.
W. Menneneesa
2 2 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX
TIEPHUOJIOB
3 3 Knaccudukarms 1 HOMEHKIaTypa HEOPTaHNIECKUX BEIIESCTB
4 4 Bup1 XUMUYECKOH CBS3M M THUIBI KPUCTAIUIMIECKUX PEMIETOK
5 5 Kontpoabnasi padora Nel . BxogHoii KOHTPoJIb (0CTATOYHBIE 3HAHNSA).
6 6 Krnaccuukarnus XUMIYECKUX peaKIii Mo pa3InIHbIM MIPU3HAKAM
7 7 [onsATHE O CKOPOCTH XUMUIECKOI peakuu. [IoHsITHE 0 TOMOTCHHBIX H
TeTEPOTCHHBIX PEAKIIHIX
8 8 [TonsiTre 0 XMMHUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIIONNE HA CKOPOCTD
XMMHUUYECKOH peakIy 1 MOJI0KEHHE XMMUYECKOTO PaBHOBECHSI
9 9 OKHUCIIUTENTFHO-BOCCTAHOBUTEIIHLHBIC PEAKIHU
10 10 Teopus anmekTponuTHdeckor gucconuaryiv. CHIIBHBIC U C1a0bIe JICKTPOIUTEI
11 11 HonHbIEe ypaBHEHUS peakUii
12 12 XuMudeckue CBONCTBA KACIOT U OCHOBAaHUI B CBETE MPECTABICHHUN 00
IIEKTPOIUTHYECKOH IUCCOIMAIINN
13 13 XuMHYecKne CBOWCTBA COJICH B CBETE MPEACTAaBICHUH 00 3JIEKTPOIMTHIECKON
JICCOIMALINH
14 14 [TonsiTue o ruaponuse conen
15 15 O0001IEeHNE U CHCTEMATH3ALUS 3HAHUA
16 16 IIpakTnyeckas padora Ne 1. «PemeHne s5kCIepUMEHTAIBHBIX 3aa9»
17 17 KonTtponbnas padora Ne2 no teMe «IAEKTPOIUTUYECKAS JUCCOLUALIMSL.
XUMIYECKUE PEaKIUU B paCTBOPAX»

Paznen 2. Hemerasibl M HX COeTMHEHUSI

18 |

1

| O0mas XxapakTepHUCTHKA raJIoTeHOB. XMMHUYECKHE CBOHCTBA Ha MPHMEpE XJiopa |




19 2 Xnoposogopoa. ConsiHast KHCIIOTa, XUMHYECKHAE CBOWCTBA, TIOyIEHHUE,
IIPUMEHEHHE

20 3 IpakTnyeckas padora Ne 2 no reme «IloaydeHue coyssHON KUCIOTSI,
H3ydeHue e€ CBOMCTBY

21 4 Bbruncienust o ypaBHEHUSIM XUMUUECKUX PEAKLIUA, €CIIM OJMH U3 PEarcHTOB
JIaH B U30BITKE

22 5 OO011ast XapaKTepuCcTHKa 3J1eMeHTOB VIA-Tpynmsl

23 6 Annorponnsie MoauuKanuu cepsl. HaxosxneHue cepbl u €€ coeMHeHnH B
npupojie. XMMHUYECKHE CBOMCTBA Cephl

24 7 CepoBosiopoJ1, cTpoeHue, pU3nYecKue 1 XUMHIECKUE CBOWCTBA

25 8 Oxcupsl cepbl. CepHast KUCIIOTa, (PM3UIECKUEe U XUMUYECKUE CBOHCTBA,
IIPUMEHEHHE

26 9 XMMHYECKUE PeaKIuy, JexKalue B OCHOBE MPOMBIIIEHHOTO Crocoba
IIOJIyYEHHUSI CEPHOM KUCIIOTBI. XUMUUECKOE 3arpsI3HEHUE OKPYIKaAOLIEH cpebl
COCIAMHEHUSIMH CEPBI

27 10 Brrunciienue MacCoBO# JOTH BEIXOJ1a MMPOAYKTa PEaKIHH

28 11 O01as XxapakTepUCTHKA AIEMEHTOB VA-Tpymibl. A30T, pacCIpOCTpaHEHHE B
npupojie, PU3MIECKUEe ¥ XUMHYECKUE CBOHCTBA

29 12 AMMUaK, ero GU3NIECKUe U XUMUIECKHAE CBOHCTBA, TOJTyIYCHHE H IPUMCHCHHE

30 13 [pakruyeckas pa6ora Ne 3 o reme «[lomydeHne aMMuaka, H3y4eHHE €rO
CBOWCTB»

31 14 A30THas KHCJIOTa, ¢ pu3ndecKkne U XUMHYECKIEe CBOWCTBA

32 15 Hcnionp30BaHNE HUTPATOB M COJIEi aMMOHHS B KA4€CTBE MHHEPAIbHBIX
ynobpennid. XMMUYeCcKoe 3arpsa3HeHHe OKPY>KaIoIIeH Cpe/ibl COeANHEHUSIMA
asora

33 16 Dochop. Oxenn hochopa (V) u hocdopras xkucnora, pusudeckue u
XMMHUUYECKHE CBOMCTBA, TIOJIyYeHHUE

34 17 Hcnonb3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX yI00peHuit. 3arpsi3HeHe
IPUPOIHOI cpenbl hochaTamu

35 18 VYraepon, pacnpocTpaHeHHE B IPUPOJIE, PU3HUCCKIE U XUMHUYSCKHE CBOMCTBA

36 19 Oxkcupl yraepona, ux Gu3ndeckue 1 XUMHISCKHE CBOUCTBA. DKOIOTUICCKHE
po0JIeMBbl, CBsI3aHHBIE C OKcHIoM yriepona (IV)

37 20 VYronpHas KHCIOTA U €€ CONU

38 21 IpakTuyeckas padora Ne 4 o reme "[lomydeHne yriaeKucioro rasa.
KauecTBeHHast peakuus Ha KapOoHAT-HOH"

39 22 [lepBoHaYaIbHBIE TOHATHA 00 OPTAaHMYECKUX BEIIECTBAX KaK O COSAMHEHISIX
yriepoaa

40 23 KpemHuii u ero coeiMHEeHUS

41 24 IpakTuyeckas padora Ne 5. Pemienne sxcriepuMeHTaAIBHBIX 337a4 110 TEMe
«BaxxHelue HeMeTaJulbl U UX COSAUHEHUSD)

42 25 KontpoabHasi padora Ne3 1o reme «BakHeiIIne HEMETATBI K UX

COCIMUHCHUA)

Paszgen 3. MeTasibl M HX COeIMHEHHS

43

1

OO0mas xapakTepUCTHKA XUMUYICCKHUX 3JIEMEHTOB — METAJLJIOB.
Mertannuueckas CBsI3b U METAJUIMUYECKAsl KPUCTAIIIMUECKast pelIETKa.
dusnyeckre CBOMCTBA METAIIIOB




44 2 XUMHIYECKHE CBOMCTBA METAJLIOB. DIIEKTPOXUMHUIECCKHUH PsiJ HATPSKCHHHA
METaJIoB

45 3 O6mue criocoOs! nomy4yenust MetaioB. ClutaBbl. Berancnenus no ypaBHEHUIM
XMMHUUYECKHX PEAKIMi, €M OAMH U3 PEareHTOB COJEPKUT NPUMECH

46 4 IToHsATHE O KOPPO3UH METAJUIOB

47 5 Illenoynbie METAILITBI

48 6 OKCHJIB M THAPOKCHU/IBI HATPHUS M KAJIUS

49 7 I1lemouHO3eMeNbHBIE METAUIBI — KAJIBbIHI i MarHHHA

50 8 Baxkueiiiue coefMHEHUS KalbLUs

51 9 O0001IeHne ¥ cUCTeMaTH3alMsI 3HAaHUI

52 10 JKEcTkocTh BOJIBI M CTIOCOOBI €€ yCTpaHEeHHsI

53 11 IIpakTnueckas padora Ne 6 o reme "XKEcTKOCTH BOJIBI U METOJIBI €€
ycTpaHeHus"

54 12 AntoMuHUI

55 13 AmboTepHbIC CBOWCTBA OKCHJIA U THIPOKCH/IA

56 14 XKeneszo

57 15 Oxcuapl, rupokcuabl U conu xenesa (1) u xenesa (111)

58 16 IpakTuyeckas: padora Ne 7. PenieHue sKCriepuMEHTAIbHBIX 337124 110 TeMe
«BaxkHeie MeTaIbl U UX COSTMHEHUS

59 17 Brluncienus 1o ypaBHEHUSIM XMMHUUYECKUX PEaKLUid, €CJIM OJIUH U3 PEarcHTOB
JlaH B U30BITKE WM COJCPIKUT MTPpUMeECH. BeIuucieHuss MaccoBO# J10JIM BBIXOAA
NPOJYKTA PeaKLHu

60 18 Kontpoabnast padora Ned o reme «BakHeHIIInE METAIITBI M KX COCTIHEHUS

61 19 O06001IEHNE U cCUCTEMAaTHA3ALMs 3HAHWI

62 20 Ipomexkyrounas arrecramus 3a 2023-2024 yuyeOHblii roj

Pasnen 4. Xumus u okpy:kamouas cpeia

63 1 BelecTBa 1 MaTepuaibl B IOBCEIHEBHO KU3HH YeJIOBEKa

64 2 XuMudecKoe 3arps3HEHUE OKPYKAIOIIeH Cpebl
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