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(ID 436773)
yueOHoro npeamera «Xumusi. bazoBblii ypoBeHb»
Uit oOyuaromuxcst 8§ — 9 kimaccos

[IporpamMma 1o XMMHH Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUS COCTABJICHA HAa OCHOBE TPEOOBAHMU K pe3ysibTaTaM OCBOCHHUS OCHOBHOU
00pa30BaTeIILHON MPOTrpaMMBbl OCHOBHOTO 001mIero odpaszoBanus, npenctaBieHHbXx B PI'OC OO0, a Ttakke Ha ocHOBe (enepanbHO pabodeit
MPOrpaMMbl BOCHHUTAHMS U C Y4ETOM KOHLEIIUU IpernojaBaHus ydyeOHOro nmpeamera «XUMHsD» B oOpa3oBaTellbHBIX opraHuzauusax Poccuiickoii
denepanuu.

OO6miee yuciao 4acoB, OTBEAEHHBIX I M3YYEHHUS] XUMHHM Ha YPOBHE OCHOBHOTO 00Imiero oOpa3oBaHus, cocTaBisieT 136 dacoB: B § kiacce —
68 uacos (2 yaca B Hezle0), B 9 kiacce — 66 gacos (2 yaca B HEIETIO).

Pabouas mporpamma y4eOHOTO TIpeIMeTa COCTaBJIeHa ¢ YIETOM paboyved MPorpaMMbl BOCITUTAHUS.

PeruonanbHoe cogep:kaHue

8 kuace
Ne ypoka Tema ypoka, permoHaJIbHOE COlep:KaHue
4 Uucteie BemectBa U cMmecu. CrocoObl pazaeneHust cmeceid. P.c. I'opnvle nopoovl u munepanvt Apxamzenvbckou oonacmu.
Ilpupoonstii 2a3 u Hegpmob Kak cmecu euiecme u nojie3nvle UCKOnaemole 001acmu.
7 XUMUYECKUE HJIEMEHThl. 3HAaKW (CUMBOJIBI) XUMHYECKUX O3JIeMeHTOB. P.c. Pacnpocmpanenue Xumuueckux 3j1eMeHmO8 HA

meppumopuu Apxanzenvckou oonacmu. IDeMeHMAPHLLL COCMAE NONE3HbIX UCKOnaemvlx Apxauzenvckou oédaacmu,
MUHEPA08, 20PHBIX NOPOO KPAsl, 6eU{eCHE OP2AHUYECKUX U HeOP2AHUYECKUX.

8 [Ipocteie u cnoxxubie BeuiectBa P.c. IIpocmeule sewyecmea (anmas, y2oiv) u cioxcHole seuiecmea (0oKcumol, CUNCHl, U3BECHHAKU
U 0p.) KaK npupooHvle cOeOUHEeHUA, UX PACNPOCMPAHEeHue Ha meppumopuu Apxanzeanvckoii odnacmu.

21 Bo3nyx — cmech razos. CoctaB Bozayxa. Kuciopoa - sneMeHT W npoctoe BeuectBo. P.c. O3om ¢ npupode. Ixonozuueckue
npoonemvl ApxanzenbcKkoli 001acmu 6 CéA3U C U3MEHEHUEM 030H08020 €105 HAO e€é meppumopueil.

23 CriocoObl  mony4yeHHs Kuciopojaa B Jjabopatopuu U mnpombiiuieHHOCTH. [Ipumenenue xkucnopoma. P.c. Ilpumenenue
OKUCTIUMENIbHO-60CCMAHOBUM ETIbHBIX PEAKYUI HA RPEOnPUAMUAX 001aCmU.

25 TomnuBo (HedTh, yrois U MeTaH). 3arps3HEHUE BO3/yXa, CIOCOOBI ero npenoTBpaiieHus. P.c. Ilpuopumemnsle 3azpaznumenu

ammocghepul 6 Apxanzenvckoii odr1acmu.

3azpaznenue okpyscarouieir cpedvl npoOyKmMaAmMu 20peHus MmMonauea. IKonouueckue npoodnemvl 001acmu, C6A3AHHbBIE CO
CHCUSAHUEM Y2T1epPO0CoOepIHcauieco monauea (napHuUKoeulil Ihghekm, cmoz, HaKonjieHue y2apHo2o 2aza 6 ammocgepe).

32 Bona xak pactBoputens. HachlllieHHbIE ¥ HEHACHIIIIEHHBIE PacTBOPBL. MaccoBas foJisi BemecTBa B pactBope. P.c. Codepycanue 6
600e pa3nuUUHbIX RpUMecell, 6 moM YUc/le MOKCUYHDBLX, PAOUOAKMUBHBIX, KAHUEPOZEHHBIX 6eUlecn 8. 3anacvl NUMbeeoll 800bl 6
Kpae. P.c. Munepanvnvie ucmounuku Apxanzenpckoii oonacmu: Xnopuonvle, cyivghamusie, ceposooopooHble, HooHble.




40

Oxcuppl: cocTas, KiaccuuKaiys, HOMCHKIATypa. P.c. OKcuobl Kak nones3nvle uckonaemole Apxauncensckoi oonacmu: Gokcumol,
JHceNe3HAKU.

44 Kucnotsl: cocras, kinaccudurarys, HomeHknarypa. P.c. Ilousennsie kucinomol. Kucnomuocms nous Apxanzensbckoii oonacmu.

46 Conu (cpeaHue): HOMEHKJIATYpa, CHOCOOBI TMOJY4YeHHs, XUMHUUYecKHe CcBoWcTBa. P.c. Coiu Kak nojie3nvle uckonaemvle
Apxanzenvckoun oonracmu (uzeecmuaku, oonomumel, cunc, anzuopum). Ilpupoonvie anrwmocunukamol Kak 08oIHbIE COJIU.
Inunsl u cy2nunKu Kak nojie3nvie uckonaemvle Apxanzenvckou obaacmu.

53 [lepuopl, rpynnsl, noarpynnsl. P.c. AKusne u deamenvnocmo M.B. Jlomonocosa: éxknao ¢ pazeumue Pycckozo Cegepa.

o4 Crpoenue atomoB, CoctaB aToMHBIX szep. M3otonel. P.c. Paduayuonnoe u paouoHykiuoHoe 3azpa3HeHue okpyxcarouiell cpeovt
ecineocmeue 0esamenbHOCmuU NPEeOnPUAMUIL 60€HHO-NPOMBIUIEHHO020 KomnieKkca: Kocmoopom "Ilneceuk', npeonpusmus e.
Cesepoosuncka, nociedcmeus A0epHblX ucnovimanuii na noauzonax Hoeoit 3emau.

61 KoBanenTHas HenossipHasi xumudeckasi cBsizb. P.c. Ilpupoonsie munepanvl Kak Kpucmanauueckue u amopghuvle geujecmaeda.

9 kJacc
Ne ypoka Tema ypoka, pernoHaJibHOE COAepP:KaHue

18 OO6mrast XxapakTepuCTHKAa TallOTeHOB. XWMHYECKHE CBOWCTBA Ha mpumepe xiopa. P.c. Oxpana ammocgepvr Apxanzenvckoii
odnacmu

23 AmnorponHeie Momuduranuu cepbl. HaxoxiaeHue cepsl M e€ coeAMHEHUH B mpupojae. XUMHYECKHE CBOWMCTBa cepol. P.c
Ilpupoonwvie coedunenus cepwt 8 Apxanzenvckoit oo1acmu, ux ucnonvizosanue. Ceposooopoonvie munepaibHvle UCHOYHUKU

26 XUMUYECKHE PEAKIMH, JIe)Kalue B OCHOBE MPOMBILIIICHHOTO CHOC00a MOMY4eHHs CEpHOM KHUCIOTHl. XHUMHUYECKOE 3arpsi3HEHUE
OKpYKarolen cpesibl coequHeHUsIMU cepbl. P.c. Ilpumenenue cepnoii Kuciomot na npeonpuamuax Apxaunzenvckoii ooaacmu

32 Hcnonb3oBaHue HUTPATOB U COJICHl aMMOHHUSI B KaueCTBE MHMHEPAIbHBIX yHOOpeHHi. XUMHUEcKOoe 3arps3HEHHE OKpYKarouiei
cpeibl COeMMHEHUSIMU a30Ta. P.c. Azomcodepicawiue 3azpaznumenu ammocgept, 6000emos Apxanzenvbckoi odaracmu

33 dochop, oxcua pochopa (V) u dochopuas kuciora, GU3UIECKUE U XUMHUYECKHE CBOMCTBA, mosyucHue. P.c. Pacnpocmpanenue
docghopa 6 rncueoil u nercusoit npupooe, e2o 3nauenue

35 Yrnepos, pacnpocTpaHeHue B Ipupojie, pusndeckne u XuMuueckue cBoiicta. P.c. Kamennsle yenu u anmaszwl oonacmu

36 Oxcupl yriiepoja, ux (GU3UYECKHe U XMUMHYECKHE CBOMCTBA. DKOJOTHYECKUE MPOOJIeMbl, CBs3aHHbIe ¢ okcuaoMm yriaepoaa (1V).
P.c. Ikonozuueckue npoonemvl Apxanzenvckoit obnacmu

37 YronpHas kucnota u ee conu. P.c. Kapoonamol na meppumopuu Apxanzenvckou odaacmu

40 Kpewmuuii u ero coequnenus. P.c. IIpouszeoocmeo cmpoumenpHblx Mamepuanos 8 Apxanzenpckoil odracmu

43 OO01as xapakTepUCTHKa XUMHUECKUX DJIEMEHTOB — METAJUIOB. MeTannudeckasl CBs3b M METaJUIMYECKasi KPUCTAJUTHUECKasl pemIETKa.
dusnueckue cBoicTBa MeTauioB. P.c. Pacnpedenenue memannos 6 3eMHOIl Kope HA meppumopuu Apxanzeabckoi oonacmu

45 OO6mue crnocoObl monydeHre MeTauioB. CriaBbl. BeIuMclieHUs MO ypaBHEHUS XUMHUYECKHX PEaKIUil, €ClTi OJUH M3 PEearcHTOB
coziepkut npuMecu. P.c. Colpbegble u munepanvbHvle pecypcol 001acmu

47 [llenounsle Mmetambl. P.c. Ilosapennasn conv (Kamennasa conv u pacconuvl 6 odaacmu)




52 KecTrocTh BOJBI U cIOCOOHI €€ ycrpaHeHus. P.c. /Kecmkocmb 6006l 6 6000emax Apxanzenvckoil oonacmu
o4 Amomunuil. P.c. Cegeprvle 60Kcumul - Kpynneuuias 0a3a ailOMUHUE8020 ColPbs
56 Kenezo. P.c. Bypvle u maznummnule xcene3naku oonacmu

COJAEPXAHUME OBYYEHNS
(mpakTHYecKasi YacTh y4eOHOIr0 Co/iep:KaHMs NpeAMeTa YCHJIeHa MaTeprualbHO-TeXHN4YecKkoi 0a30ii nenrpa «Touka pocray)

8 KUIACC

IMepBoHavabLHBIE XUMHUYECKHE TOHATHS

[Ipeamer xumun. Posib XMMUM B KU3HM 4eslOBeKa. XMMUS B CHCTeMe HayK. Tenma u BemecrBa. @U3MUECKHE CBOWMCTBA BEIIECTB. ArperaTHoe
cocrosiHue BemiecTB. [loHaTrne o Merosax nmo3Hanus B XuMuu. Yuctele BemiecTBa U cmecu. CiocoObl pa3iesieHns cMecei.

ATOMBI U MOJIEKYJbl. XUMHUYECKUE 3eMeHThl. CHMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpocThie M ClloXkHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE
yUEHHe.

Xumuyeckas popmysa. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOocTaBa BemlecTB. OTHOCUTENbHAS aTOMHasi Macca.
OTtHocuTenbHAsE MOJIEKYIIsIpHAsl Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COCTUHEHHH.

KommuectBo BemectBa. Monbs. MossipHast macca. B3auMoCBA3b KOJIMYECTBA, MAacChl M YHCIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacdérsl 1o
dbopMynaM XUMHYECKUX COCAMHEHUN.

Ouznyeckue U XUMHUYECKHE SIBICHMUS. XUMHUYECKas peakuus U e€ IMpU3HaKu. 3aKOH COXPAaHEHHS MacChl BEIIECTB. XMMHYECKHE YpaBHEHUS.
Knaccudukanus XuMuueckux peakiuuii (COeIMHEHUs, Pa3IoKECHHS, 3aMeleHus, 0OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCY/I0H, MpaBUiiaMu padoTHI B Tab0paTopuu 1 nmpuéMamMu oOpalieHust ¢ 1abopaTOpHbIM 000PYJI0BaHUEM, U3yUCHUE
U omnucaHue (U3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIeCTB, HabOmtoAeHHe Gu3NUecKux (IUIaBJIEHWE BOCKA, TasHUE JIbAA, pacTUPAaHUE
caxapa B CTyNKe, KUIIEHHE M KOHACHCAlUs BOJbI) U XUMUYECKHX (FOpEHUE CBEYM, IMPOKaJMBAaHUE MEIHOM MPOBOJOKH, B3aUMOJEHUCTBHE MeJa C
KHUCIIOTON) sIBJIEHUH, HAOMIOJCHHE W OINMCaHWE NMPU3HAKOB MPOTEKAHUS XMMUYECKHX peakIuil (pa3jioxeHHe caxapa, B3aUMOJICHCTBUE CEpHOMU
KHUCIIOTHI C XJIOpUJOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeicTBHE xefe3a ¢ pactBopoM conu meau (I1), nzyuenue
CHocoO0OB pa3feNeHus] CMecel: C IMOMOIIbI0 MarHuTta, (GUIbTPOBAHHE, BBIMAPUBAHUE, TUCTUUIALUSA, XpoMarorpadus, MPOBEIECHHUE OYHCTKU
MOBapEeHHOM coiM, HAOIIOJCHNE U OMKCAHUE PE3yNbTaTOB MPOBEACHUS OTbITA, UIUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHHs MacChl, CO3JaHUe MOJIeiei
MOJIEKYI (IIapOCTEPKHEBBIX).

Baskneiiliue npeacraBuTe/ M HEOPraHMYeCKMX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — sneMmeHT u mpocroe BemiecTBo. HaxoskneHue kuciaopojaa B mpupoie, GpuUsndeckue u
XuMudeckue cBoicTBa (peakuuu ropeHus). Oxcuapl. Ilpumenenune xkucinopoga. CnocoObl ModydeHHs KUCIOpoAa B JabopaTopuud H
npoMmslieHHOCTH. KpyroBopot kucnoposa B npupoze. O30H — asioTponHasi MOAU(UKALUS KUCIOPOIa.

TennoBoit 3¢ ¢dexT XUMHUUECKON peakiuM, TEPMOXMMUYECKUE YpPaBHEHUS, 3K30- M SHAOTEPMUYECKUE peakiuu. TOIMIMBO: Yroidb U METaH.
3arps3HeHue Bo3/lyXa, yCUIeHne MapHUKOBOTO 3¢ dekra, pazpylieHue 030HOBOTO CJIOSI.

Bonopoa — anemeHT u npoctoe BemniecTBo. HaxoxkeHue BoJopoaa B mpupoje, GU3Ndeckue U XMMUYECKHe CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nosrydeHusi. Kucnotsl u comm.



Monsipublii 00bEM ra30B. Pacu€Tel M0 XUMHUYECKUM YPaBHEHHSIM.

dusnueckue cBoKcTBa BoAbl. Bosa kak pactBopurens. PacTtBopbl. HachleHHbIE M HEHACHIILIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BELIECTBA B pacTBOpe. XUMHUYECKHE cBOMCTBA BojAbl. OcHOBaHUsA. Posb pacTBOpOB B IpUpOJIE U B JKU3HU uesnoBeka. Kpyrosopor
BO/JIbl B IpUpOJIe. 3arpsA3HEHNUE IPUPOIHBIX BoA. OXpaHa U OYUCTKA IPUPOJHBIX BOI.

Knaccugukanus Heoprannueckux coenuHennid. Oxcuapl. Kiaccudukanus okcuaoB: coseo0pasyroniye (OCHOBHbIE, KHCIOTHBIE, aM(pOTepHBIC) U
HecoseoOpa3zyronie. Homenknarypa okcuoB. @u3nueckie 1 XMMUYEeCKHEe CBOMCTBA OKCHIOB. [loirydeHrne OKCHIOB.

OcnoBanms. Knaccudukarys oCHOBaHMIA: IIENOYM W HEPacTBOpPHUMBIE OCHOBaHHWs. HoMmeHknarypa ocHoBaHuil. Du3ndeckne W XUMHUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHre 0OCHOBaHM.

Kucnorter. Knaccudukamus kucnotr. Homenknatypa kucior. OU3MYECKHE U XMUMHUYECKHE CBOWMCTBA KUCIOT. Psij aKTUBHOCTH METaJUIOB
H.H. bekerosa. [losydenune Kucior.

Conu. Homenknarypa coneil. @u3nueckue U XuMuieckue cBoiictsa cosieil. [lonydenue coseit.

I'enernueckas cBsA3b MEXAY KlIacCaMU HEOPTaHUUECKUX COEAUHEHUN.

Xumuueckuil IKCnepumenm:

KauyeCTBEHHOE OIpe/eJIeHHe COJIep’KaHusl KUCIOpoJa B BO3AyXe, MOJydYeHHEe, COOMpaHHe, pacro3HaBaHME M W3yUYE€HUE CBOWCTB KHCIOPOJa,
HabJI0/IeHNe B3aUMOJCHCTBHSI BEIIECTB C KHCIOPOJIOM M YCIOBHSI BOSHUKHOBEHHUS U MPEKpallleHns ropeHus (moxapa), 03HaKOMJIEHUE ¢ 00pa3iaMu
OKCHJIOB U OIMCaHUE UX CBOWCTB, MOJy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3ydyeHHE CBOMCTB BOAOpoa (TOpeHre), B3auMOAeCcTBHE BOJOPOIa C
okcuaoM meau (II) (Bo3MokHO HCTONB30BaHME BHIEOMATEpHANOB), HAOMIOJEHHE O00pa3lloB BEIIECTB KOJWYECTBOM | MoOJb, HCCIEIOBAaHUE
0COOEHHOCTEHN PACTBOPEHHUSI BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMPEIEIEHHOM MacCOBOM JI0JICH pacTBOPEHHOTO
BEIIIECTBA, B3aMMOJICHCTBUE BOJIBI C METa/UIaMH (HaTpUEM M KaibIlueM) (BO3MOXXHO HCIIOJIb30BaHHE BUACOMATEPUAJIOB), HCCIEI0BAaHNE 00pasIoB
HEOPraHMYECKHUX BEILEeCTB PA3IMYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS OKPAcKM HMHIMKATOPOB B PAacTBOpax KHUCIOT U IIeNouel, U3ydeHHe
B3auMoeiicTBus okcuaa Meau (II) ¢ pacTBopoM cepHON KHCIOTHI, KUCIOT ¢ METaJUIaMH, PEAKIIUi HEUTpaau3aiuu, TMOJydeHUe HEPACTBOPHUMBIX
OCHOBAHMUM, BBITECHEHUE OJHOIO METala JIPYrUM M3 PacTBOpPA COJM, PELIEHHWE SKCHEPUMEHTAIbHBIX 3a1ad 10 Teme «BaxHelmme Kiacchbl
HEOPraHUYECKUX COCTUHEHUI.

Iepuonuyeckuii 3axkoH u Ilepuoanyeckasi cucrema xumuueckux 3jeMeHToB JI. U. MenneneeBa. CTtpoeHne arToM0oB. XMMUYECKAsI CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUHA

[lepBbie MOMBITKK KiIaccU(PUKAMM XUMHYECKUX 3JeMeHTOB. [loHsTHe O Tpymnmax CXOIHBIX 3JE€MEHTOB (ILEJIOYHbIE M LIEIOYHO3EMETIbHbIC
METaJUIbl, TAIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aMmbOTepHbIE OKCUIBI U THIPOKCUIBI.

[lepuoauueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemenToB J[. M. MengaeneeBa. KopoTkonepuoanas v ATMHHONIEPHOAHAST (DOPMBI
[lepuoanueckoil cucremsl xumuueckux snemeHtoB Jl. . Menaeneesa. [lepuoasl u rpynnsl. @u3nueckuii CMbICI TOPSIKOBOIO HOMEpa, HOMEPOB
MepUOJA U TPYIIIbI DJIEMEHTA.

Ctpoenne aromoB. CocTtaB aToMHbIX siaep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX OOOJOYEK aTOMOB MepBbIX 20 XHMHUYECKHUX
aneMeHTOB Ilepnoanueckoit cucrems! Jl. 1. MenneneeBa. XapakrepucTHKa XUMUYECKOTO 3JIEMEHTA 10 €T0 MOJI0XKeHHIo B [lepnoanueckoit cucreme
. . Menaeneera.

3aKOHOMEPHOCTH U3MEHEHUS pajlyca aTOMOB XUMUYECKUX NIEMEHTOB, METAUIMYECKUX U HEMETAITINYECKUX CBOMCTB 10 IpyNIaM U MEpUOIaM.

3nauenue [lepuonnueckoro 3akoHa u llepnoanyeckoil CUCTEMBI XMMUYECKHUX JIEMEHTOB JUIsl pa3BUTHS Hayku U npaktuku. J[. 1. Mennenees —
YUEHBIN U IPAKIAHUH.



Xumuueckas cBsi3b. KoBaneHTHas (MOJIsipHAst M HEMOJISIPHAs) CBS3b. DJIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 371€MEHTOB. VIOHHAs CBSI3b.

Crenenp okucneHust. OKUCIUTENFHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iporiecchl OKUCIeHHs U BOCCTaHOBJIECHUsS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHre oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOACHCTBHE THIPOKCHAA IIMHKA C PACTBOPAMH KHUCJIOT W IIENOYEH, MpOBeIeHHUE
OTIBITOB, HJUTIOCTPUPYIOIIUX IPAMEPH OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKINi (TOpEHHE, PEaKIH Pa3I0KEHUs, COCTMHECHNU).

Meosrcnpeomemmnnie ceasu

Peanuzanusi MeXnpeaMETHBIX CBS3€H NMpPU M3YUYEHUH XMMHUU B 8 KJIACCE OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHME KaK OOIIUX E€CTECTBEHHO -
-HaYYHBIX MMOHATHH, TaK U TIOHSATHA, SIBIISTFOIINXCS CHCTEMHBIMH JUIS OTJEIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO [TUKIIA.

OOmire ecTeCTBEHHO--HAYYHBIC TIOHSTHS: HAyYHBIH (aKT, TUNOTE3a, TEOpHWs, 3aKOH, aHAIW3, CHHTE3, KiIacCH(UKAIMs, MEePHOAUNIHOCTD,
HaOJIo/IeHUE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MO/JIEIb, SIBJICHHE.

®dwusmka: MaTepusi, aTOM, JIEKTPOH, MMPOTOH, HEUTPOH, MOH, HYKIIH/I, H30TOIIbI, PaJUOAKTUBHOCTb, MOJIEKYJIa, AIEKTPHUECKHHA 3apsiji, BEIIECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEUIECTBA, a3, PU3MUECKHE BETHMUNHBI, CMHNIIBI N3MEPEHHUs, KOCMOC, TUIaHeThI, 3BE3/1b1, COJTHIIE.

buonorus: ¢porocuntes, npxanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TIOPO/IbI, MOJIE3HbIE HCKOTIAaEMbIE, TOTIIUBO, BOJHBIE PECYPCHI.

9 KUJIACC

BellleCTBO U XUMHUYECCKadA peakuus

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux simemeHToB JI. WM. MengeneeBa. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B
M3MEHEHHUU CBOMCTB XUMUYECKHX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIbLIUS U UX COETMHEHUN B COOTBETCTBHUHU C MOJIOKEHUEM AIIEMEHTOB
B [lepuoanyeckoii cucteMe U CTPOEHUEM MX aTOMOB.

Crpoenue BenecTa: BUIbl XUMUYECKOU CBSI3U. THUIBI KPUCTATUIMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIIMYECKOM
PEMIETKY U BUJIAa XUMUYECKOU CBS3H.

Knaccudukanuss u HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHMHUYECKHE CBOWCTBAa BEUIECTB, OTHOCALIMXCS K pa3jMYHBIM KilaccaM
HEOPraHUYECKUX COCAMHEHUI, TeHeTHYecKas CBSI3b HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XuMU4ecKux peakiuil Mo pa3indHbIM IpU3HaKaM (M0 YUCIYy W COCTaBY YyYacCTBYIOUIMX B PEaKIMM BELIECTB, [0 TEIJIOBOMY
3¢ deKTy, 10 UBMEHEHUIO CTEIeHEeH OKUCICHHSI XUMUYECKUX 3JIEMEHTOB, 110 00paTUMOCTH, [0 YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMHUUECKUE
peaxkuu, TepPMOXUMUYECKIE YPAaBHEHHUS.

[Tonsitne o ckopoctu xuMmHuueckod peakiuu. [loHsTtue 06 oOpaTUMBIX U HEOOPATHMBIX XUMHUYECKHX peakiusx. [IoHsTHe O TOMOTEHHBIX U
rereporeHHbix peakuusx. [lonstue o karanuze. [lonstue o xumuyeckom paBHoBecuu. DaKTOPHI, BIUSAIONIME HA CKOPOCTh XUMHUECKON PEakuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHCAUTENHEHO-BOCCTAHOBUTENBHBIC PEAKIIMH, AJIEKTPOHHBIN OanaHC OKUCIUTEIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBlieHHE YypaBHEHUU
OKHUCJIUTEIHbHO--BOCCTAHOBUTENIBHBIX PEAKIINIA C UCTIOIB30BAHUEM METOA SIEKTPOHHOTO OanaHca.

Teopust >NEKTPOIUTUYECKON TUCCOLUMALMU. OJNEKTPOJIUTHl U HEIIEKTPOJUThl. KaTvoHbl, aHMOHBI. MeXaHW3M [OUCCOLMALMM BEUIECTB C
Pa3TMYHBIMU BUIAMU XUMHUYECKOH cBsi3u. CTeneHp nuccormanuu. CUabHbBIC U clabble SEKTPOIUTHI.



Peakuuu nonHoro oomMeHa. YciioBusi NpOoTEKaHMs PEaKkLMii HOHHOrO 0OMEHa, MOJIHbIE U COKpalIEHHbIE MOHHBIE ypaBHEHUS peakuuii. CBoiicTBa
KHCIIOT, OCHOBAaHUW W COJIEM B CBETE MPEICTABICHUN 00 AJIEKTPOJUTHUYECKON auccoruanuu. KauecTBeHHBIC peakiuu Ha WOHBI. [loHsaTHe O
TUAPOIIU3E COJIEH.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJENISIMU KPHCTALUTMUECKUX PEIIETOK HEOPraHMYECKHX BEIIECTB — METAUIOB M HEMETAJUIOB (Tpadura MW anMasa), CIOKHBIX
BELIECTB (XJIOpUAA HATPUs), UCCIEI0BAHNUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW peaklUuy OT BO3AECUCTBUS Pa3IMYHBIX (PaKTOPOB, UCCIIEOBAHUE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, IIPOLECCA AUCCOLMALUN KUCIOT, IIeJouel U cojiel (BO3MOXKHO HCIIOJIb30BaHUE BUEO MaTEpUANIOB),
IIPOBEJICHUE OIBITOB, WLTIOCTPUPYIOIINX NPU3HAKU IPOTEKAaHUsl PEeaKIUil HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BbIIEICHHUE raza, oOpa3oBaHUe
BO/Ibl), OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUN (FOpeHHe, peakluu pa3iokKeHUs,, COEAUHEHUS),
pacrno3HaBaHHe HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIINI Ha HOHBI, pEIIeHHE HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl u MX coeJUHEHUS

OO0mas xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUsSI aTOMOB, XapaKTepHble cTeneHu okucieHusd. CTtpoeHue u (u3nueckue cBOMCTBa
MPOCTBIX BEIIECTB — TaJIOT€HOB. XUMHYECKHE CBOWMCTBAa Ha MpuUMepe Xjopa (B3aMMOJEHCTBHE C MeTallaMH, HeMeTaslaMH, LIeJI04aMu).
XnopoBogopoa. ComnsiHast KUCIOTa, XUMHUYECKHUE CBOMCTBA, MOJIyUeHHUE, TPUMEHEHHE. J[eiCTBHE Xopa U XJIOPOBOJOPOJa HA OPraHU3M YeJIOBEKA.
Baxuerimme Xaopuabl 1 UX HAXO0KIECHUE B IPUPOJIE.

O6mas xapakrepucTtuka 3meMeHToB VIA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucienus. CTpoeHue u pusnueckue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U cepbl. AJIJIOTPOITHbIE MOAU(UKAIINN KUCIOpOa U cepbl. XUMHUYECKHE cBoiicTBa cepbl. CepoBO0POI,
CTpoeHHe, (pu3nueckre U XuMuueckue cBoicTBa. OKCHABI Cepbl Kak IMPEACTABUTENM KHUCIOTHBIX OKcuIoB. CepHas KHUCIOTa, (u3HUecKue u
XMMHYECKHE CBOMCTBA (00IIIMe KaK MPeCTaBUTENs Kiacca KUCIOT U crienuduyeckue). XUMUYECKUE peaklnu, JIeKallie B OCHOBE MPOMBIIIIEHHOTO
croco0a TMoydeHus: cepHOW KHUCIOTHI. [lpumeneHue cepHoil KuciaoThl. CONMM CEpHOM KHCIOTHI, KAa4eCTBEHHAs peakKius Ha CyabQaT-HOH.
Haxoxnaenue cepbl u e€ coeAMHEHUN B NpHUpoAe. XHUMUYECKOE 3arps3HEHHE OKPY)KAolled Cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE I0KIH,
3arpsi3HEeHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPeI0TBPAILCHUSI.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETIEHN OKUCICHUS. A30T, paclipoCcTpaHEeHHE B
npupoje, GpuznyecKue U XuMHUeckrue cBoiicTBa. KpyroBopor azora B mpupojie. AMMHAK, ero ¢pu3ndeckue U XMMHUYECKHUEe CBOMCTBA, NOMyYeHHE U
npuMmeHenue. Coiin aMMOHHUS, X (U3UYECKUE M XUMHYECKHE CBOMCTBa, NMpuMeHeHue. KadecTBeHHas peakiusi Ha HOHBI aMMOHHUA. A30THas
KHCTIOTa, e€ mojiydeHue, (pusnueckue M XMMHUYECKUEe CBOMCTBa (00IIMe Kak MpeCTaBUTENs Kilacca KUCIOT U crenuduueckue). Mcemnonb3oBaHue
HUTPATOB M COJIeH aMMOHHS B KayeCTBE MUHEpAIbHBIX yH0OpeHuil. XHUMHUYECKOe 3arps3HEHHE OKpYXKAIoUIeH cpeabl COSAMHEHUSMH a30Ta
(KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa, MOUBbI M BOJ0EMOB). Docdop, amnorponHsie Moaudukanuu Gocdopa, dhuznueckue U XUMUYECKUE
coiictBa. Oxcun docdopa (V) u pochopHas kucnora, puandeckrue U XUMHUUECKUE CBOMCTBa, monyueHue. Mcmnonb3oBanue (hochaToB B KauecTBe
MUHEPAJIbHBIX YI00pEHHIA.

OOmas xapakTepucTuka 31eMeHToB [VA-rpynmbel. OCOGEHHOCTH CTPOEHUS] aTOMOB, XapaKTE€PHbIE CTETIEHU OKUCIIEHUs. YTIepoJ, alllIOTPOIHbIE
MOU(UKAIIMK, paclpoCTpaHEHUe B MpUpoje, (U3MUecKue M XUMUYeckue cBoiictBa. Ancop6buus. Kpyrosopot yriaepona B mpupoje. Oxkcuisl
yriepoja, ux (pu3n4eckue U XMMHUYECKHe CBOMCTBA, JAEHCTBHE Ha JKUBBIE OPraHU3MBI, MOJIyuYe€HHE U MPUMEHEHHE. DKOJOTHYECKUE MPOOIIEMBI,
CBsi3aHHBIE ¢ oKcuaoM yriepona (IV), runoresa riao6anbHOrO MOTEIUIEHUS KiIMMaTa, NApHUKOBBIA 3Q@eKT. YronbHas KUCIOTa U €€ CONM, UX
¢u3nyeckrue 1 XMMHUYECKHE CBOMCTBa, NOJydeHue 1 npuMeHenue. KayectBenHas peakiysi Ha kapOoHaT-HOHBL. Vcrnonbp30BaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35ICTBE.



[lepBoHauanbHble MOHATHS 00 OPraHMUYECKUX BELIECTBAX KaK O COCIMHEHUSX yriiepoja (METaH, 3TaH, 3TWIEH, alleTUJIEH, 3TAHOJ, TJIULEPUH,
yKCcycHast KucioTa). [IpupoiHpie HCTOYHUKH YTIIEBOJOPOJOB (YroJib, MPUPOJHBIN Ta3, HE(PTh), MPOIYKTHI UX mepepaboTku (OeH3WH), UX POJb B
ObITY W TpPOMBIIUICHHOCTH. [loHATHE O OMOJOrMYecKH Ba)KHBIX BEIIECTBAX: JKUpaxX, Oelkax, YIJIeBOJaX — M WX POJIM B KU3HH YEIOBEKA.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX COEAUHEHUH.

Kpemuuid, ero ¢pusnueckue 1 XMMHUYECKHE CBOMCTBA, MOJMy4eHHe U npumenenne. CoennHeHns KpeMHus B mpupoze. OOmue npencraBieHus 00
okcune kpemuus (IV) u kpemHueBoit kucinore. CHUIMKATBI, MX HUCIOJIb30BaHWE B OBITY, B MPOMBINIJIEHHOCTH. BakHeline CTpoUTeNbHbIE
MaTepHalibl: KEpaMHKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobrmembl 0€30mMacHOTO WCMOJB30BAHHUS CTPOUTEIBHBIX MAaTEpHAIOB B
MMOBCEHEBHOW KU3HU.

Xumuueckuii sIkcnepumenm:

u3ydyeHue oOpa3loB HEOPraHMYECKHUX BEILECTB, CBOMCTB COJSIHOW KHUCJIOTHI, NMPOBEACHHE KAYECTBEHHBIX pEaKIMA Ha XJIOPHUI-HOHBI U
HaOJII0/IeHNE MPU3HAKOB MX MPOTEKaHUS, OMbBITHI, OTpa)karolue (pU3NUeckue U XMMHYECKHE CBOMCTBA IaJloOT€HOB U MX COECAUHEHHMH (BO3MOXKHO
WCIIOJIb30BaHNUE BUICOMATEPHUATIOB), 03HAKOMIICHHE C 00pa3IiaMu XJIOPUIOB (TAJIOTEHUIOB), O3HAKOMJICHHE C 00pa3IliaMu Cephl U €€ COeAMHEHUSIMU
(BO3MOXHO HWCTIOJB30BaHUE BHUICOMATEPHUATIOB), HAOMIO/IEHWE TMpollecca OOYriIWBaHHS caxapa I0J] JCHCTBHEM KOHIIGHTPUPOBAHHOM CEpHOM
KHUCJIOTBI, U3y4YeHHEe XUMUYECKUX CBOMCTB pa30aBiIeHHON CEPHOM KUCIOTHI, MPOBEJIECHNE KAaUYECTBEHHOW peakiuu Ha Cylb(aT-uoH U Halto/ieHue
nMpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJICHWE ¢ (HU3WUecKMMH CBOMCTBaMU a3oTa, (ocdopa M uX coeauHEeHHU (BO3MOXKHO WCIOJIB30BAHUE
BHJIeOMaTEepUaNoB), obpa3liaMu a30THBIX U (ocHOopHBIX YAOOpEeHUH, MOoJydeHHe, coOupaHHe, paclio3HaBaHWE U M3yYEHHE CBOMCTB aMMHaka,
MPOBEJIEHUE KAayeCTBEHHBIX peakluid Ha HWOH aMMOHUS U ¢ocar-WoOH W U3ydyEeHUE MPU3HAKOB UX MPOTEKaHMs, B3aUMO/JIEHCTBUE
KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C ME/bIO (BO3MOXKHO MCIIOJI30BAHHME BHJIEOMATEPUAsIOB), U3yUYEHHE MOJIENEeH KPUCTANTMYECKUX PEIETOK
anMasa, rpaduta, (QyiaepeHa, 03HAKOMJIEHHE C MPOLIECCOM aJCOpOIMH pPAaCTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM
MPOTUBOTa3a, MOJIy4YeHre, COOMpaHue, paclio3HaBaHUE U U3yUYE€HUE CBOMCTB YIJIEKHCIIOTO ras3a, MIpoBeIeHUEe KaueCTBEHHBIX PeaKInii Ha KapOoHaT U
CWJIMKAaT-MOHbl M M3YyYEHHE NPU3HAKOB UX NPOTEKAHMS, O3HAKOMJIEHHME C TMPOAYKUHEH CHIMKATHOM NPOMBINIUIEHHOCTH, pEIICHUE
SKCIIEpUMEHTAIIBHBIX 33/a4 110 TeMe «BakHennme HeMeTalbl 1 UX COCTUHEHUS.

MeTaJu1bl M X COEIMHEHUS

OO01as xapakTepucTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHHUH X MoJIoKeHus B [lepuomyeckoii cucteMe XUMUYECKUX 3JIEMEHTOB
JA. WU. MenneneeBa u crpoeHuss artomoB. CTpoeHue MeTaimioB. Mertaminyeckas CBsA3b M METAUIMYECKas KPUCTAIMYECKas penIeTka.
DNEKTPOXUMHUYECKUN Psii HampsDKeHUH MeTaisioB. du3nyeckue M XMMHUYECKHE CBoiicTBa MerauioB. OOmiue crnocoObl MOJIy4eHHUS METAlIOB.
[TonsiTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTajb, YyryH, JIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B
OBITY U TPOMBIIIJICHHOCTH.

[lenounble MeTayIbl: NOJI0KEeHUE B [lepuoanueckoit cucreMe xumuueckux 3iaemeHToB . . MenneneeBa, cTpoeHuEe UX aTOMOB, HaX0XKICHUE B
npupojae. Puznueckue U XUMHUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanusi). OKCUABI U TUAPOKCUABI HATPUS U Kanud. [IpuMeHeHne menounbix
METAJUIOB M UX COEAMHEHHI.

[IlerouHO3EMENBHBIE METAUIBI MarHUM W KajpLWW: TojokeHue B llepumoaudeckoin cucreme xumuyeckux sneMeHToB . M. MeHnneneesa,
CTPOEHHUE UX aTOMOB, HAXOXKJEHHE B Mpupoae. PU3nvecKkre U XMMHUYECKUe CBOMICTBA MarHus U Kanblivs. BaxkHeilne coequHeHus Kanblus (OKCH]I,
THJIPOKCU, coiH). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHHS.

Anromunuii: nonoxenue B Ilepuonudeckoi cucreMe xumuueckux 3nemeHToB . M. MenneneeBa, cTpoeHre aTOMa, HaXOXACHHUE B MPUPOJE.
Ou3nyecKue U XUMHUYECKHUe CBOMCTBA amtoMUHUsA. AM(OTEepHBIE CBONCTBA OKCH/IA U TUIPOKCUIA aTFOMUHUS.



Kenezo: nmonoxenue B Ilepronnueckoit cucreme xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpoeHHE aToma, HaXOKJICHUE B IPUPOJE.
dusnueckre 1 XMMHUUYECKHE CBOMCTBA xxele3a. OKcubl, ruapokcuabl U coiu sxenesa (1) u sxenesa (I11), ux cocras, cBOMCTBa U MOJTyYSHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJICHHE ¢ 00Opa3laMyd METaJUIOB M CIUIaBOB, MX (PM3MYECKHMMH CBONCTBAMH, M3YYCHHE PE3YJIbTATOB KOPPO3HH METAIOB (BO3MOXKHO
WCIOJb30BAHNE BUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHAA KalbIMsl M HATPUS C BOJOW (BO3MOXHO WCIOJIB30BaHUE
BUJIEOMATEpUAJIOB), HCCJIEIOBAHUE CBOWCTB KECTKOM BOJBI, IIpollecCa TOpPEHUs JKejle3a B KHUCIOpoAe (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB), IPU3HAKOB MPOTEKaHMs Ka4ECTBEHHbIX PEAaKLMU HAa MOHBI: MarHus, KajblMs, aJlOMUHUA, LKHKa, *kenesa (1) u xenesza (III),
meau (II), naOnromeHue M omucaHUE NPOLIECCOB OKpAIIMBaHMs IUIAMEHUM HOHAMU HATPHS, Kalus M KajblUs (BO3MOXKHO MCIIOJIb30BaHUE
BUJIEOMATEpPUANIOB), Hccie0BaHne aM(pOTEPHBIX CBOMCTB TMAPOKCUIA AIOMUHUS U THAPOKCHIA IIUHKA, PELIEHUE AKCIEPUMEHTANIbHBIX 33Ja4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuansl B MOBCEAHEBHOW KM3HU 4YeJoBeKa. bezomacHoe MCHOIb30BaHUE BEIIECTB M XMMHUYECKHX peakiuil B ObiTy. IlepBas
MTOMOIIb PU XUMHYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpY)Karolleld cpenbl (MpeaeiabHas TOoMycTHMasi KoHUeHTpauus Bemiect, aainee — [IJIK). Pons xumuum B peureHun
9KOJIOTUUYECKHUX TTPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MaTepUalbl).

Meostcnpeomemmnwie ceasu

Peanuzanus MexXnpeaMETHBIX CBS3€ll NPU M3YUYEHUM XMMUHU B 9 KJlacce OCYLIECTBISIETCA uYepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-
Hay4YHBIX MIOHATHH, TaK U MOHATHH, SABJIAIOIUXCS CHCTEMHBIMH JUI OTACIBHBIX IPEAMETOB €CTECTBECHHO--HAYYHOTO IUKJIA.

OOmirie ecTeCTBEHHO-HAy4YHbIE IOHATHSA: HAydyHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHUs, AHAJIU3, CUHTE3, KiIacCUPUKALMs, MEePHOIUYHOCTD,
HaOJr0/IeHNEe, SKCIIEPUMEHT, MOJICIIMPOBAaHHUE, U3MEPEHHE, MO/JIEIIb, SIBJICHUE, TAPHUKOBBIHN 3()(EKT, TEXHOJIOTUsl, MAaTEPUAIIbI.

@dusnka: Marepus, aTroM, O JIEKTPOH, IPOTOH, HEUTPOH, WMOH, HYKIWJA, H30TOINBI, PaJUOAKTHBHOCTb, MOJIEKYJd, JJIEKTPUYECKUN 3apsh,
IIPOBOJIHUKH, TMOJIYNPOBOJHUKH, IUAICKTPUKH, (POTORIEMEHT, BEIIECTBO, TeJNO, O0BEM, arperaTHoe COCTOSHUE BEILeCTBa, Ia3, PpacTBOD,
pacTBOPUMOCTb, KpHUCTANIMYECKass peléTKka, CIUIaBbl, (PU3MYECKHE BEJIUYMHBI, €AUHMIBI U3MEPEHMs, KOCMHUYECKOE IPOCTPAHCTBO, IJIAHETHI,
3BE351, ComHIIE.

buosorus: Qotocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAJIbHBbIE YTOOPEHUS, MHUKPOAJIEMEHTBbI, MAaKpO3JIEMEHThl, IMUTAaTeIbHbIE
BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbl, TOPHBIE TOPO/IbI, 10JIE3HbIE UCKOTIAEMbIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHS IPOTPAMMbI OCHOBHOTO OOIIET0 00pa30BaHUs JOCTHTAIOTCS B X0/1€¢ 00Y4CHHsI XMMUU B CIMHCTBE yICOHOU U
BOCIIUTATEIILHON JICSITEBHOCTH B COOTBETCTBUH C TPAIUIIMOHHBIMU POCCHUCKUMH COIMOKYIBTYPHBIMH U JIyXOBHO-HPABCTBECHHBIMH LIECHHOCTSMH,
NPUHATBIMA B OOIIECTBE MpaBWJIAMH W HOPMaMH IOBEICHHS U CIOCOOCTBYIOT MPOIIECCAM CaMOIO3HAHUS, CaMOPa3BHTHUS M COLMATHM3AIH
00yJaromuxcs.

JIMYHOCTHBIE PE3yJbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAIUH H
pacIIMpPEeHUE OTIBITA ISSTEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

IICHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJICAMIO, TOHUMAHUS 3HAYCHUST XUMUYCCKON HAYKU
B KM3HH COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW HMH(pOpMAIMEHl O MEePelOBBIX JOCTHKECHHSIX M OTKPBITHSIX MHPOBOW U
OTEYECTBEHHO!N XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHMSA:

NPEJICTABICHHUS O COLMAIBHBIX HOPMax W MPaBHIAX MEXJIMYHOCTHBIX OTHONICHHH B KOJUIGKTHBE, KOMMYHUKATHBHOW KOMIIETCHTHOCTH B
OOIIECTBEHHO TOJIE3HOH, yueOHO-HUCCIIeI0BATEILCKON, TBOPUECKON M IPYrHX BHIAaX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM
JESATENbHOCTH TP BBINOJHEHUU Y4eOHBIX, IMO3HABATENFHBIX 3a/lad, BBIMOJHEHHH XHMMHUYECKHUX IKCIICPHMEHTOB, CO3IaHHH Y4eOHBIX HPOEKTOB,
CTPEMJICHHSI K B3aWMOIIOHUMAHWIO M B3aMMOIIOMOIIM B MPOIECCe ITOW y4eOHOW NesTeNIbHOCTH, TOTOBHOCTH OLCHUBATH CBOE IOBEICHUE WU
HOCTYITKM CBOHMX TOBapHIIEH C MMO3UIUH HPABCTBEHHBIX U TIPABOBBIX HOPM C YIETOM OCO3HAHHMS TIOCICACTBHI TIOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHYECKHE IPECTABICHUS O BEIIECTBE M XUMHYECKOW PEaKIUH, COOTBETCTBYIOLIHE COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKd H
COCTABJISIIOIIUE OCHOBY JUIsl IOHUMAaHHS CYIIIHOCTH HAyYHOW KapTHHBI MUPA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPHUPOIBL,
B3aHMOCBSI35X YeJIOBEKA C IPUPOIHOI CPeIor, O POJIM XUMHH B ITO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[03HABATEIIbHBIC MOTUBBI, HATIPABJICHHBIC HA MOJyYCHUE HOBBIX 3HAHUW MO0 XUMHUH, HEOOXOIMMBIC JUIsl 0OBsCHEHHSs HAOII0IaeMBIX IPOLIECCOB U
SIBJICHHH, [T03HABATEIILHOM, HHPOPMALMOHHOW ¥ YUTATEIIHCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSTEILHOM PadOThl ¢ yueOHBIMU TEKCTAMHU,
CIIPaBOYHOM JINTEPATYPOH, JOCTYIHBIMU TEXHHYSCKUMHU CPEICTBAMU HH(POPMALMOHHBIX TEXHOJIOTHIL;

UHTEpeC K OOYYCHHUIO U MO3HAHUIO, JIFOOO3HATEIFHOCTh, TOTOBHOCTh M CIOCOOHOCTh K CaMOOOpPa30BaHMUIO, MPOSKTHON M HCCIIEI0BATEIHCKOM
AESATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 00y4eHHS B alibHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHHE LIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIECHHSI K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3JI0POBBIN 00pa3 )KU3HHU, OCO3HAHUE MOCIECTBH i
U HETPUSATHE BPEIHBIX NMPHUBBIYEK (YIIOTPEOIEHUS alKOToJisl, HAPKOTHKOB, KypeHHs), HEOOXOIMMOCTH COOJIONCHHS MpPaBUJI OE301MacHOCTH TPU
oOpallleHNH C XUMUYECKIMH BEIIECTBAMH B OBITY U peaibHOM KHU3HU;



5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUIECKOMY M3YUEHUIO Mpodeccrii U Tpyla pa3IMyHOTO POJa, YBaKEHHE K TPYILY U pe3yabTaTaM TPYAOBOU JEATEILHOCTH, B TOM
YHcie Ha OCHOBE NMPHMEHEHHsSI MPEIMETHBIX 3HAHWH M0 XMMWHU, OCO3HAHHBIA BBIOOpP MHIUBHAYATHHON TPACKTOPHU MPOJOJDKEHHUS 00pa30BaHUS C
y9€TOM JIMYHOCTHBIX HMHTEPECOB U CIOCOOHOCTH K XHMHH, OOIISCTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YyCHEIHOW MpodhecCHOHATBLHON
JESITEIILHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHUM, TOTOBHOCTh aJallTUPOBATHCS B MIPO()ECCHOHATILHOM cpejie;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH 11e7Ieco000pa3HOe OTHOIIEHUE K MPUPOJEC KaK MCTOUYHMKY KHU3HHM Ha 3emJjie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHHE LIEHHOCTU
3I0pOBOTO M 0€30IacHOro 00pasa >KU3HH, OTBETCTBEHHOE OTHOIICHHUE K COOCTBEHHOMY (DM3MUYECKOMY U IICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE
IIEHHOCTU COOJIOJICHUsI TIpaBUJl O€30TACHOTO MOBEIECHUS MPU paboTe C BEHIECTBAMH, a TAK)KE B CUTYAIMIX, YTPOXKAIOIIUX 3JI0POBBIO U KU3HU
JTIO/IEH

CIIOCOOHOCTH NPUMEHATDH 3HAHMSI, TTOJTy4aeMble MPU U3YYEHUU XUMUH, JJIs PEIIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)Karollel MPUPOJTHON cpeoH, As
ITOBBIIIICHUA ypOBHSI 3KOJ’I01"I/I'~I€CKOI71 KYJ'II)TypI)I, OCO3HAaHUA FJ'IO6EU'II)HOFO xapaKTepa 3KOJIOTHUYCCKUX npo6neM nu HYTefI nux pemeHI/m HOCpG}ICTBOM
METOA0B XMMUH, DKOJIOT'MYCCKOI'O MBIIIJICHU, YMGHI/ISI pYKOBOJICTBOBaTLCH UM B HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ nu COHHaHBHOﬁ HpaKTI/IKe.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX Pe3y/lbTaTOB BBIAEIAIOT 3HAUMMBbIE I (POPMHUPOBAHUS MUPOBO33PEHHUS OOIIEHAYyYHbIE MOHATHUS (3aKOH, TEOPHS,
MPUHIINI, TUIIOTE3a, (aKT, CUCTEMa, MPOIlecC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUY€OHBIX MpeaMeTax U
MTO3BOJIIIOT HA OCHOBE 3HAHWU U3 ATHX MPEAMETOB (hOPMHUPOBATH MPEJACTABICHUE O I[EIOCTHOW HAYIHOW KapTHHE MUPA, U YHUBEPCAIbHBIC YICOHBIC
neicTBus (MO3HaBaTeIbHbIE, KOMMYHHKATHBHBIC, PETYISTUBHBIC), KOTOphIE 00ecneunBaloT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITCIIBHOMY
MJIAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU NEATENHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEpPCcAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:

YMEHHUS HCIOJIh30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPH OCBOCHHMM 3HAHHMM: PACKPBIBATh CMBICI XHMHUYECKHX TMOHSATHH (BBIACIATh WX
XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b C JIPYTUMHU IMOHATHIMH), UCIIOJIH30BAaTh MOHATHS JJIs1 OOBSACHEHHS OTACIbHBIX (PAKTOB U
SIBJICHUHM, BBIOMPATh OCHOBAaHUSA W KPHUTEPUU I KIaCCHU(UKAIIMH XHMHUYECKHX BEIIECTB M XUMHUYECKUX PEaKIMi, yCTaHaBIWBATh NMPUYHHHO -
CJICJICTBEHHBIC CBSI3U MEXIYy OOBEKTAMU HW3YYCHHS, CTPOUTH JIOTHUYECKHE PACCYXJACHHs (MHIYKTHBHBIC, NEAYKTHBHBIC, MO AHAJIOTHH), ICNaTh
BBIBOJIbI U 3aKJIFOUCHUS;

yMEHHE MPUMEHSATH B Mpoliecce MO3HAHMs MOHATHS (IIPeIMETHBIE U METAapeAMETHbBIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJIENU, UCIIOIb3yeMbIE B
XHUMUH, TPeoOpa30BbIBATh IMHPOKO MPHUMEHIEMbIC B XMMHU MOJCIBHBIC IPEACTABICHUS — XMMHUYECKHH 3HAK (CHMBOJI DJIEMEHTA), XUMUYECKas
dbopMyna U ypaBHEHHUE XMMHUYECKOW peakluu — MpPU PElIeHUH Y4eOHO-TIO3HABATEIbHBIX 3373y, C Y4ETOM ATHX MOJICNbHBIX TMPEACTABICHUI
BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUECKUX BEUIECTB U XUMHUUYECKUX PEaKIUi, BBISBIATH 00IINE
3aKOHOMEPHOCTHU, TPUYUHHO-CJIEACTBEHHBIE CBSI3HU U MMPOTHUBOPEUUS B U3y4aeMbIX MIPOLECCaX U SABJICHUSX.

ba3oBble ncciaenoBareibCKHue 1eiCTBHS.



YMEHHUE UCTIOJIh30BATh MMOCTABICHHBIC BOIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMS, @ TAKXKe B KAYECTBE OCHOBBI I (JOPMHUPOBAHUS THIIOTE3bI
10 IPOBEPKE MPABMIBHOCTH BBHICKA3bIBAEMBIX CYXKJICHU;

pUOOpETEHUE OTBITA 1O TUIAHWPOBAHHIO, OPTaHU3AIMH U TPOBEICHUIO YICHUYECKUX SKCIEPUMEHTOB, yMEHHE HaOII01aTh 3a X0I0M Ipoliecca,
CaMOCTOSITEIIEHO MTPOTHO3UPOBATH €r0 Pe3yibTar, (GopMyIupoBaTh 00OOMIECHHS U BBIBOJBI 0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIETOBAHMUS,
COCTaBJIATh OTYET O MpOAETIaHHON padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpaTh, aHAJIM3UPOBATH M WHTEPIPETHPOBATH MH(POPMAIUIO Pa3IMYHBIX BUAOB M (OPM MPEICTABICHHS, TOIy4aeMYI0 M3 Pa3HBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JINTepaTypa XUMHUYECKOTO COJEp)KaHHUs, CIpaBOYHbIE MOCOOUs, pecypchl MHTepHEeTa), KpUTHUYECKH OLICHHBATH
MIPOTUBOPEYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

yMEHHE MPUMEHITh Pa3M4HbIe METOJBI M 3alpOoChl MPU MOUCKE U O0TOOpE MHMOPMAIMU U COOTBETCTBYIOIIUX TAHHBIX, HEOOXOIUMBIX IS
BBINIOJIHEHUSI YYEOHBIX M TO3HABAaTENbHBIX 3aJad OINpeAETIEHHOro THIIAa, MPHOOpEeTeHue ombITa B 00JAaCTH MCHOJIb30BaHUS HH(GOPMAIMOHHO -
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIQJICHUE KYJIHTYpOH aKTUBHOTO HWCIOJIb30BAHUS PA3JTMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBHIOMPATh
ONTUMAJIBbHYIO (OpPMY MpeACTaBiIeHUS HWHMOPMALMU M WIUIIOCTPUPOBATH pEllaeMble 3aJauld HECIOXHBIMU CXEMaMH, JAWarpaMMaMu, APYrUMHU
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSMU;

YMEHHE HUCII0Ib30BaTh U aHAIM3UPOBAThH B IIpOLEcce YUeOHOM U HCCiIeIoBaTeNbCKOM AeATeIbHOCTH HH(OPMAIIMIO O BIUSHUH MPOMBIIIIEHHOCTH,
CEJIbCKOTO XO3SICTBA U TPAHCIIOPTa HA COCTOSIHUE OKPY)KAIOIeH MPUPOIHOMN Cpebl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

YMEHHUS 3aJlaBaTh BOIPOCH (B XOJe auanora v (WJId) TUCKYCCHH) IO CYIIECTBY OOCYXTaeMoil TeMbl, (OPMYJIUPOBATh CBOW TMPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPETIOKEHHON 3a/1auu;

YMEHHS MPEACTaBIATh MOJYYEHHbIE PE3yNlbTaThl MMO3HABATENBHOW JESTENbHOCTH B YCTHBIX M NMHUCHMEHHBIX TEKCTaX; JAejaTh MPE3eHTAIUI0
PE3yJIbTATOB BBIMIOJHEHUS XUMUYECKOTO AIKCIEpHUMEHTa (J1ab0paTOpHOTO OIBITA, JIa0OpaTOPHOW pabOThI MO HCCIETOBAHUIO CBOWCTB BEILECTB,
y4eOHOTO MPOEKTA);

yMEHHSI Yy4eOHOTO COTPYAHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOI IMO3HABATEIbHOW M HCCIIENOBATEIbCKON AEATEIbHOCTU MPU PEUICHUH
BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULUN (0OCYXICHHS, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI»,
KOOPJIMHAIIMS COBMECTHBIX JICHCTBUH, OIIpe/ie]IeHHe KPUTEPHUEB 110 OLIEHKE KaYeCTBA BHIMIOJIHEHHOM pabOThI U APYTHUE).

PeryasiTuBHble YHHBepPcaJibHblIe YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSTEIbHO OIpeAeisaTh LEeIN JeATeNbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJHUPOBATH W MPU HEOOXOAMMOCTH
KOPPEKTUPOBATh CBOIO JIEATEIILHOCTD, BbIOMpaTh Hanbosee 3ppekTuBHBIE CIOCOOBI pelieHus] yUeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSITEIILHO
COCTaBIISATh WJIM KOPPEKTHUPOBATH MPEIJIOKEHHBIA aIrOpuUTM ACHCTBUN HpPHU BBIMIOJHEHUH 3aJaHUM C Y4ETOM MOJIy4EHHUS HOBBIX 3HAHUU 00
M3Yy4aeMbIX 00bEKTaX — BEIECTBAX M PEAKIUIX, OLICHUBATh COOTBETCTBHE IMOJYUYCHHOIO pe3yibTaTa 3asBIIEHHOW IIeNM, yMEHHUE UCIO0JIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEiaraéMble B YCIOBUH 3aJITaHUH.



HNPEIMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3yabTaTOB MO OCBOCHUIO 0053aTEIBHOTO COAEP)KaHMUs, YCTAHOBJICHHOTO TaHHOU (penepanibHOi pabodeil mporpaMMoii,
BBIJICJISIIOT: OCBOCHHBIE O00YYaIOIMMUCS Hay4HbIE 3HAHUS, YMEHUS M CHOCOOBI JACHCTBUIM, CrieUpHUECKUE IS MPEAMETHON 001acTu «XUMUSD»,
BU/JIbl JIEATEIBHOCTU IO MOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEPIpPETAlUd, NpeoOpa30BaHUIO0 U MPUMEHEHUIO B Pa3IMYHBIX y4EOHBIX U HOBBIX
CUTYaIUSIX.

K koH1y 00y4enus B 8 kiiacce rmpeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y O0YJAIONTUXCS YMEHUI:

®  pacKpbIiBaTh CMBICI OCHOBHBIX XMMMYECKUX IMOHSATUM: aTOM, MOJIEKYJla, XMMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO,
cMech (OIHOPOJHAs. U HEOJHOPOJHAsI), BAJIGHTHOCTh, OTHOCUTENbHAs aTOMHAasi M MOJIEKYJIIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIPHas
Mmacca, MaccoBasi JI0Js XMMHYECKOIro 3JE€MEHTa B COEAMHEHUHU, MOJIAPHBIA 00BbEM, OKCHUJI, KUCIIO0TA, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIILHOCTb,
CTENEeHb OKHUCIICHUS, XMMHUECKasl peaklns, Ki1accu(uKalus peaknii: peakiiui COeJUHEHMs], peaKlIU pa3IoKEHUs, PEaKIMK 3aMEIIeHMs], peak Iuu
oOMeHa, 3K30- U 3HJIOTEPMUYECKHE pPEaKlUH, TEIJIOBON 3PQPEKT peakuuu, SApo aroma, JIEKTPOHHBIA CION aroma, aTOMHas opOuTaib, paguyc
aToMa, XUMHMYECKasi CBsI3b, NOJISIpHAsl U HEMOJIsIpHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTMOH, aHHOH, pacTBOP, MaccoBas J0Js BEIEeCTBa
(TIpo1IeHTHAsI KOHIICHTPAIIHsI) B PACTBOPE;

®  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUUECKUX MOHATUN U MPUMEHSATH 3T MOHSITUS IIPH OMUCAHUM BELIECTB M UX MPEBpaIlleHU;

®  HCIIOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JIJIsl COCTaBlIeHUS (OpMYJ BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIIHii;

®  ONpeleNsITh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIUHEHUSX, CTENEHb OKHCIEHUS 3JEMEHTOB B OWHApHBIX COEAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNpeAeNEHHOMY KJacCy COeAMHEHUH 1o QopMmynaMm, BHJ XUMHUYECKOW CBA3M (KOBAJEGHTHas W HOHHAas) B
HEOPraHN4eCKUX COCTUHECHHUSAX;

e packpeiBaTh cMbica Ilepronnueckoro 3akona . M. MenaeneeBa: JeMOHCTpUPOBATh MOHMMAHUE MEPUOTUYECKON 3aBUCUMOCTH CBOMCTB
XMMUYECKHUX IEMEHTOB OT MX IoJiokeHus B Ileproauueckoil cucteme, 3aKOHOB COXPAHEHMsS] MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4€HHsI, 3aKOHa ABOrajpo;

® OMNUCBIBATH M XapaKTepu3oBaTh TabiauuHyro ¢opmy llepmonuueckoil cuCTeMbl XMMMUYECKMX 3JI€MEHTOB: pa3inyarh IOHATHS «IJIaBHas
noarpynna (A-rpynna)» 1 «no6ounas noarpynna (b-rpynma)», mMansle u OOoJbIIMEe HEPUOJbI, COOTHOCUTh O00O3HAYEHHs, KOTOPbIE MMEIOTCS B
tabmuie «llepuonuueckas cucrema xumMuyeckux aneMmeHToB Jl. V. MenneneeBa» ¢ 4MCIOBBIMHU XapaKTEPUCTUKAMU CTPOECHUSI aTOMOB XUMUYECKUX
3JIEMEHTOB (COCTaB U 3aps] sJipa, 00Iee YNUCIIO NEKTPOHOB U PACHPEEICHUE UX IO NIEKTPOHHBIM CIIOSIM);

e KiaccupUUMPOBATh XUMHUUECKUE IEMEHTHI, HEOPraHMYECKUE BEIIECTBA, XMMUYECKHUE peaKkIUM (110 YUCIy M COCTaBy YYacTBYIOLIUX B
peaKuu BEIIecTB, MO TEII0BOMY dPeKTy);

®  XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB pPAa3IMYHBIX KJIACCOB, IMOJATBEPXKAas ONHUCAHUE IPUMEpPAMHU
MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLUi;

® [IPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaUECTBEHHOI'O COCTaBa, BOZMOKHOCTH MPOTEKAHUS XUMUYECKUX NPEBPAICHUI B
Pa3IUYHBIX YCIOBUSX;

®  BBIYUCIATH OTHOCUTENBHYIO MOJIEKYISIPHYIO M MOJIAPHYIO MacChl BEIECTB, MAacCOBYIO JIOJIIO XHMHYECKOTO »JeMeHTa Mo ¢opmyiie
COEIMHEHUS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKON PEAKIINH;



® [PUMEHSATh OCHOBHBIC OTIEPAllUM MBICIUTEIBHON JIEATEIHPHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMAaTHU3AIHIO,
KIJIACCU(UKAIUIO, BBISBICHUE TPUUYNHHO--CIICICTBEHHBIX CBS3CH — JUIsl M3YUEHUSI CBOWCTB BEIECTB U XMMHYECKHUX PEAKIINH, €CTECTBEHHO-HAYIHbIS
METO/IbI IO3HAHUS — HAOIIO/ICHNE, U3MEPEHHE, MOJICIIUPOBAHUE, SKCIIEPUMEHT (peabHbI U MBICICHHBIH ),

e  CJIeNOBaTh MPABUIIAM ITOJIH30BAHKS XUMHUUYECKOHM TIOCYION U 1a00paTOpHBIM 000pYIOBAaHUEM, a TAKXKE TPAaBHIaM OOpAICHHUs ¢ BEIECTBAMU
B COOTBETCTBUU C WHCTPYKIMSMU I10 BBIIOJIHEHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB IO IMOJYYECHHUIO M COOMPAHUIO Ta3000pa3HBIX BEIICCTB
(BolOpOAa M KHUCIIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C ONPEACIEHHON MacCOBOM J0J€ pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH U IPOBOAUTH
XHUMHYECKUE IKCIIEPUMEHTHI TI0 PACTIO3HABAHHUIO PACTBOPOB IICJIOYCH U KHCIIOT C MIOMOIILI0 HHIUKATOPOB (JaKkMyc, (peHon(TarenH, METUIIOPAHXK H
JpYTHE).

K xonIty o0yuenus B 9 kjacce npeaMeTHbIE pe3ynbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y O0yUYaOIIUXCST YMEHUH:

®  pAaCKpbhIBAaTh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATHUN: XUMUYECKUM SJIEMEHT, aTOM, MOJIEKyJia, UOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO,
CJIO’)KHOE BEIIECTBO, BAJIGHTHOCTH, JIEKTPOOTPUIIATEILHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl PEaKins, XUMUYECKasi CBSI3b, TEIUIOBOU 3P heKT
peaKkif, MOJb, MOJSPHBIA OOBEM, PACTBOP, IIMEKTPOJUTHI, HEIIEKTPOJUTHI, IIEKTPOJUTHUECKAS TUCCOIMAIUS, PEaKIMH HOHHOTO OOMEHa,
KaTaau3aTop, XUMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMBIE PEaKIMH, OKUCIUTEIHHO-BOCCTAHOBHUTEIBHBIE DPEAKIIUU, OKUCIUTEINb,
BOCCTAaHOBUTEIb, OKHUCIEHWE W BOCCTAHOBIICHHE, aUIOTpOmusi, amM(pOTEPHOCTh, XUMHUUYECKas CBs3hb (KOBAaJIGHTHAs, WOHHAsA, METAJTMYECKas),
KpUCTAJUTHYECKas PeméTka, KOppo3us METAJIJIOB, CIIJIaBbl, CKOPOCTh XUMHUUYECKOU peakiiuu, peAesbHO gomyctumas konmnentpanus [1JIK BemecTsa;

®  LIIOCTPUPOBATH B3aMMOCBSI3h OCHOBHBIX XUMUYECKUX TIOHATUN U IPUMEHSTH 3TH MOHSTHSI IPY OTTMCAHUH BEIIECTB U UX MPEBPAICHU;

®  JCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY ISl COCTaBJICHUS (DOPMYIT BEIIECTB U YPaBHEHUN XUMUYECKUX PEAKITUI;

®  ONpEeNeNsITh BAJICHTHOCTb M CTENIEHb OKUCICHHUS XMMHUECKUX 3JIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTD BEIIECTB K
onpenenéHHOMY KJaccy CO€AMHEHUH Mo ¢dopMynaaMm, BUJ XHMUYECKOM CBSI3M (KOBaJEHTHAsl, MOHHAs, METAJUIMYecKas) B HEOPraHMYECKHUX
COEIMHEHUSX, 3aps/l HOHA TI0 XUMUYeCcKoi (hopMylie, XapakTep cpeiibl B BOJHBIX paCTBOpaX HEOPraHUYECKUX COCTUHEHUH, TUIl KPUCTANINYECK OU
PEIETKY KOHKPETHOTO BEIEeCTBA;

e packpbiBaTh cMmbici [lepuonnyeckoro 3akona JI. M. MenneneeBa u JA€MOHCTPUPOBATH €ro MOHMMAHUE: OMUCHIBATh M XapaKTepU30BaTh
tabnnunyo Gopmy llepuoanueckoil cucTeMbl XMMHUYECKUX AJIEMEHTOB: Pa3fiMyaTh MOHATUSA «TJaBHas moArpynna (A-rpymnmna)» U «mnoOouHas
noarpynna (b-rpynmna)», maneie u OosbllIue MEPUOJbl, COOTHOCUTH 0003HAYEHUSI, KOTOPbIE UMEIOTCS B MEPUOJNYECKON TalNHIle, C YUCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XHMMYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOlee YHciIo 3JIEKTPOHOB M paclpeiesieHHe HX IO
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB JIEMEHTOB M MX COCIUHEHHUI B Ipejesax MalblX MEepUuoOB U
TJIaBHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;

e  iaccupUIMPOBATh XUMUYECKHE SJIEMEHTbHI, HEOPraHMUECKUE BEIIECTBA, XUMHUYECKHE peakiuu (M0 YUCIy U COCTaBy y4YacTBYIOIIHUX B
pEaKIuu BEIIeCTB, MO TEIJI0BOMY 3P (EeKTy, 10 U3MEHEHHUIO CTENEHEeH OKUCICHHUS] XUMUYECKUX AIIEMEHTOB);

®  XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U crienu(uIecKre XUMUUYECKHUE CBOWCTBA MPOCTHIX M CIOXHBIX BEHIECTB, MOJTBEPKIasi OMUCAHUE
MIpUMepaMu MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIHII;

®  COCTaBJISITh YPaBHEHMS DIIEKTPOJIUTUYECKON IUCCOLMALMU KHUCIOT, IIEJIOYe M COJIeH, MOJHBbIE U COKPAIIEHHBIE YPaBHEHUS pPEAKIUU
MOHHOTO 0OMEHa, YpaBHEHHsI peaklluii, TOATBEPKAAIOIINX CYIIEeCTBOBAHNE TeHETUUECKON CBSA3M MEXAY BEIIECTBAMH Pa3IMUHBIX KJIacCOB;



®  PAacKpBIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEICTBOM COCTABIICHUS 3JEKTPOHHOTO OallaHCa ATUX PEaKIIHiA;

° IMPOTrHO3UPOBATH CBOIiCcTBa BCIHICCTB B 3aBUCUMOCTU OT UX CTPOCHHUS, BOSMOKHOCTU IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/IfI B Pa3JIMYHBIX
YCIIOBHUSX;

®  BBIYUCIATH OTHOCHUTEIBHYIO MOJICKYSIPHYIO M MOJIAPHYIO MAacChl BEHIECTB, MAacCOBYIO JOJIF0 XMMHYECKOTO JJIeMEHTa Mo (opmyre
COCIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIIHH;

e coOmoaTh MpaBMIiIa MOJIB30BAHMS XUMHUYECKOH MOCYI0H U 1a00paTOPHBIM 000pYJIOBAaHHUEM, a TAKXKE MPaBHiIa OOpAICHUs C BEIECTBAMH B
COOTBCTCTBUM C HMHCTPYKHOHUAMHU I10 BBIIIOJIHCHUIO J'Ia60paTOpHI)IX XUMHUYCCKHUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO F3,3006pa3HBIX BCIICCTB
(aMMMaKa M yrieKucioro rasa);

° IMPOBOAWUTE PCAKIUH, MMOATBCPKAAIONINEC KaueCTBEHHBIA COCTaB Pa3JIMYHBIX BCHICCTB: PAaCllO3HABATL OIIBITHBIM HYTGM XJiopuna-, 6pOMI/IJI-,
noaua-, Kap6OHaT-, (1)OC(1)aT-, CHJIMKAaT-, Cy.]'II)(baT-, TUAPOKCUA-UOHBI, KaTUOHbI aMMOHHUSA W HMOHBI M3YYCHHBIX MCTAJZIOB, NPUCYTCTBYIOIIWEC B
BOJHBIX paCTBOpaxX HCOPraHNYCCKUX BCUICCTB;

® TPUMEHSTh OCHOBHBIE ONEPALNU MBICIUTEIHFHON JIeITeIbHOCTH — aHAIN3 M CUHTE3, CPaBHEHHE, 0000IIEeHIEe, CHCTEMAaTHU3aINIO, BEISIBICHUE
MMPUYUHHO-CJICICTBCHHBIX CBSI3EH — A1 U3Y4YCHUA CBOMWCTB BCHIECTB U XHMMHUYCCKUX peaKHHI;'I, CCTCCTBCHHO-HAYYHBIC MCETOJbI IMO3HAHUA —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTHPOBAHNE, SKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
HaumenoBanue KoymyecTBo yacoB Hcnoan3oBanue
Ne DJIeKTpOHHbIe (LM (pPOBbIE)
pa3iesioB U TeM KonTpoJbHbIe IIpakTUyeckue o0opynoBanusi
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NporpamMmmsl padoThI padoTsI nenTpa «Touka
Pocra»
Pazjea 1. IlepBonayanbHble XUMHYECKHE OHATHS
XHUMHS — BaKHas [Mu¢posas
o0macTb naboparopus.
€CTECTBO3HAHUS U bu6mmoreka [IOK Hatuuk Temnepa-
1.1 . 5 2 .
MTPAKTHICCKON https://m.edsoo.ru/7f41837c TYpHI (TepMoTap-
e TETHHOCTH HBIH), CIIUPTOBKA.
YeJIOBEKa
19 BemectBa n 15 1 bubnuotexa [JOK Becsl amekTpon-
' XUMUYECKHE PEAKIIUU https://m.edsoo.ru/7f41837c HBIE.
Hroro mo pazgeny 20

Pa3znen 2. BaxHeiilnue npeacTaBuTe/ M HEOPraHu4ecKux BellecTn

Hudposas
21 Bosznyx. Kucnopon. 6 1 bu6moreka [IOK I[;Iftfyi)}l()?e?vlpr?:.a-
' ITousaTtue 06 okcugax https://m.edsoo.ru/7f41837c p
TYPBI, BEChI
AIEKTPOHHBIE.
29 Bopopon. [Tonsitue o 8 1 bu6mmoreka [IOK
' KUCIIOTaX U COJISAX https://m.edsoo.ru/7f41837c
s | Bomlemom | [ Bimo ok e oo
' https://m.edsoo.ru/7f41837c¢ ’
OCHOBAHUAX PEaKTUBBI.
OCHOBHBI€E KJIaCCHI Hugposas
24 HEODIAHIIECKIX 11 1 1 bu6moreka [IOK naboparopus.
' p - https://m.edsoo.ru/7f41837c Jatuuk pH.
COEIUHEHUH

O6opynoBaHue,
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PEaKTHUBBI.

Wroro mo pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.

XumMuueckas cBa3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE PC€aKIumn

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas
CHUCTEMa XUMUYECKUX
3.1 7
anemenTtoB /1. W.
Menene-eBa.

Crpoenue aToMa

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41837c

XUMHYECKasA CBA3b.

39 OKucCIUTeIHbHO- 5 1 bu6mmoreka [IOK
BOCCTAHOBUTEJILHBIE https://m.edso0.ru/7f41837c¢
peaKIu

bubmnoreka IJOK
Hroro no pasnery 15 https://m.edséf).ru/7f41837c
PesepBHOe Bpemst 3 1 bubmorexa IIOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO 68 5

YACOB II10 ITPOTPAMME
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9 KJIACC

KoaudecTBO 4acoB

DJIEeKTPOHHbIE

HaumeHoBaHue HUcnonb3oBanue
Ne a3/1eJI0B U TeM K 1 (pposbic) o0opynoBanus
/i pasa Beero OHTPOJIbHBIE PaAKTHYECKHE 00pazoBaTebHbIE pya
IporpaMmel padoThI padoTsbI neHTpa «Touka
pecypent Pocray»
Pa3nes 1. BemecTBo H XuMH4yeckmne peakuun
[ToBTOpEHUE N
11 yrayOneHue 3HaHUM 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeiioB Kypca https://m.edsoo.ru/7f41a636
8 kmacca
1.2 i‘;{i‘:{i‘ﬁf HOCTH 4 bubmorexa IIOK
' P . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEaKITui
DIEeKTPOIUTHYECKAS Hngposaz
naboparopus. JlaTamk
13 IUCCOLINALIIHA. 8 1 1 bu6moreka [IOK 5EKTPOTIPOBOHOCTH
' XUMHUYECKUE PEaKIHH B https://m.edsoo.ru/7f41a636 ’
OOGopynoBanwue,
pacTBopax
PEaKTUBBI.
Uroro no pazneny 17
Paznen 2. HeMeTa/JILI M X COeANHEHHUS
Obmas xapakTepucTuKa bubnuorexa [JOK OOGopynoBanwue,
2.1 XUMHAYECKUX DIIEMEHTOB 4 1 ]
https://m.edsoo.ru/7f41a636 PEaKTUBEI.
VIIA-rpynnsl. ["anorenst
OO1as XxapakTepucTuKa
29 XUMHUYECKUX JIEMEHTOB 5 bubmuoreka [JOK
' VIA-rpymmsr. Cepa u e https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO1as XxapakTepucTuKa
23 XUMHUUYECKUX DIIEMEHTOB 7 1 bubmmoreka [JOK O6opynoBanue,
' VA-rpynmnsl. A3or, https://m.edsoo.ru/7f41a636 PEaKTUBBI.

dbocdop 1 UX cCoeTUHEHHS



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

OOm1ast xapakTepuCTUKA
XUMITACCKHX JICMEHTOB bubnmoreka [JOK O6opynoBaHue
2.4 IVA'FPXHHH‘ Yraepon 8 https://m.edsc%.ru/7f41a636 péﬁmm. ’
KPpEMHHHU U UX
COCAUHCHUA
Wroro mno pazueny 25
Pasnen 3. Merasujibl U MX COeIMHEHUS
31 OO0mue cBoicTBa 4 bu6mmoreka [IOK
METAJUIOB https://m.edsoo.ru/7f41a636
39 Baxkneiime Metamisl 1 16 bubnuoreka [JOK O6opynoBanue,
UX COCTMHECHUS https://m.edsoo.ru/7f41a636 PCaKTHUBBI.
Wroro mo pazueny 20
Paznea 4. Xumusi ¥ OKpy:Kamomasi cpeia
41 BeniectBa u matepuansl B 3 bu6mmoreka [IOK
YKH3HU YEIIOBEKA https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
PezepBHOe Bpemst 1 bubmorexa IOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 66
I10 [TIPOTPAMME
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