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ApnantupoBaHHasi pabodas mporpaMma ydyeOHOro mpeameTra «XHUMHsS» Ha YPOBHE
OCHOBHOTO OOIIEro o0pa3oBaHUs COCTaBlieHA HA OCHOBE TpeOOBaHWU K pe3yjbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHON MPOTPaMMBI OCHOBHOTO OOIETO 00pa3oBaHUS,
npencrasiieHHbIXx B PI'OC 00O, a takxke Ha OCHOBe (enepanbHO pabouelt mporpaMMbl
BOCIIUTAHUSI U C Y4ETOM KOHIICHIIMHM TMPENOJaBaHus Y4eOHOro mpeaMera «XuMus» B
oOpazoBarenbHbIX opranuzanusx Poccuiickoit ®enepanuu. [Iporpamma cocrapieHa ais
oOyuaromierocst 9-b kiacca ¢ TsKeIbIMU HAPYIICHUSIMU PEUU C YUETOM MCUXO(PU3UUECKUX
OCOOEHHOCTeM W  MHIMBHAYaJIbHBIX BO3MOXKHOCTEH peOeHKa, Ha OCHOBaHUU
KoJuternanbHoro 3akiodeHus ['bY «IIMIIK» .

[Iporpamma mo xumMuu naéT MpeACTaBICHUE O IEAX, OOIIEeH cTpaTeruu o0ydeHus,
BOCIIMTAHUS U PAa3BUTHSI OOYyYaIOIIUXCS CPECTBAaMU YU4eOHOIO MpeaMeTa, yCTaHABIUBACT
00s13aTeNIbHOE TMPEIMETHOE COJACpKAHUE, MPEAyCMAaTPUBAET pacIpeeieHue €ro o
KJIaCCaM U CTPYKTYPHPOBAHHUE IO Pa3/iesiaM U TEMaM MPOrpaMMbl 10 XUMHH, ONPEIEIISIET
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XapaKTEPUCTUKUA COJCPKAHUS, PEKOMEHIYEMYIO
MOCJIEA0BATEILHOCTh U3YYEHUS XUMUU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3C€H, JIOTUKM Yy4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH OOydarolIuXxcs,
ompeesieT BO3MOXKHOCTH TIpeAMeTa i pealu3aluu TpeOOBaHUU K pe3ysibTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM MpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yibTaTaM OOy4YeHHUs XMMHUU Ha YPOBHE Ilesieh
M3Y4eHUsI TpeIMEeTa W OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIBHOW JEATEIHLHOCTH
00y4Jaromierocs 1Mo OCBOCHUIO Y4EOHOTO COJIEpKaHMUS.

3HaHWE XUMHH CIY>)KHT OCHOBOM  Jjis  (OPMHUPOBAHUST  MHUPOBO33PEHUSA
oOy4aromerocsi, €ro MpeACTaBICHU O MaTEepPHAIbHOM EIWHCTBE MHPA, BAXKHYIO POJIb
UTPAOT POpMUPYEMbIC XUMHUEH TPENICTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00
ABOJIIOIMM BEILECTB B MPHUPOJIC, O MyTSIX PEIICHUS TJIOO0ATBHBIX MPOOJIEM yCTOMYUBOTO
pPa3BUTHUSL YEJIOBEUYECTBA — CBHIPHEBOWM, SHEPIETUUYECKOM, IMHUILEBOM U 3KOJIOTHMYECKOU
6e30macHOCTH, TTPOOJIEM 3PABOOXPAHECHHS.

N3yuyenne xumunn:

CIIOCOOCTBYET pealu3aliii BO3MOXKHOCTEM isl caMopa3BuUTUS U (HOPMUPOBAHUS
KYJBTYPBbI IUYHOCTH, €€ 0011Ie U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ] B (OPMUPOBAHHME MBIIUICHUSI M TBOPUYECKUX CIOCOOHOCTEH
oOy4Jaroruxcs, HAaBBIKOB 170'¢ CaMOCTOSITENIbHOM yaeOHOM NEeSATEIbHOCTH,
AKCIIEPUMEHTATILHBIX U MCCIIEOBATEILCKUX YMEHUN, HEOOXOJUMBIX KaK B IMOBCETHEBHOM
KU3HU, TaK U B Mpo(ecCuoHanbHON AeSTEILHOCTH;

3HAKOMHT CO CNEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaAbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIsSiIa HA E€IMHCTBO MPUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTalioM B
(hopMHUPOBaHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00yUYaOIIUXCS;



croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K NPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B DKOJOIMYECKOE OOpa3OBaHHE
00yJarommxcs.

JlanHbple HampaBlieHUss B OOyYE€HHUHM XUMHUH OOECIEeYUBAIOTCS  CHEIU(pUKON
collepKaHUsl y4eOHOro NpeIMeTa, KOTOPbIM SBISETCA MEJAarori4ecky aganTHPOBAHHBIM
OTpakeHHeM 0a30BOM HAYKH XMMHUU Ha OMPEIEIEHHOM 3Tare e€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO 00I1Iero o0Opa3oBaHMs OpPHUEHTHPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHCS CHUCTEMbl TEpBOHAYAIBHBIX MOHSATHUH XHMHH, OCHOB
HEOPraHMYECKOM XUMHUHM M HEKOTOPBIX OTACIIbHBIX 3HAYMMBIX MOHSITHUN OpPraHuyYeCKOu
XUMUMU.

CtpykTypa coAepkaHHs MpOrpaMMbl IO XUMHUU C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO NTOAX0/a K €€ n3ydeHuro. CoaepkaHue CKIalbIBaeTCs U3 CUCTEMBI IIOHATHH O
XUMHUYECKOM 3JIEMEHTE U BELLIECTBE U CUCTEMBI MOHATHI 0 XUMHUYeCcKOi peakuuu. O6e 3TH
CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbBI 10 NPUHIUITY ITOCIEA0BATENBHOTO PAa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /[. . MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMHH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKOMN TUCCOLMALINU BELIECTB B pACTBOPaX.

TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMOJYyYECHHBIX U
OCMBICTIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCJIEAOBATEILHO OT OJIHOIO YPOBHSI K JIPYyromy,
BBINONHAS (PYHKUMHM OOBSICHEHHS M NPOrHO3UPOBAHMSI CBOMCTB, CTPOCHUS WU
BO3MOKHOCTEHN IIPAKTUYECKOTO IIPUMEHEHUS U ITOJIYYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHue NporpaMmsbl 10 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O
XUMHAYECKON COCTABJIAIONIEN HAyYHOW KapTUHBI MUpPa B JIOTUKE €€ CUCTEMHOW NPUPOMBL,
LIEHHOCTHOTO OTHOLIEHHWS K HAYYHOMY 3HAHUIO M METOJaM IO3HAHUSA B Hayke. M3ydeHue
XUMHH TPOUCXOAUT C MPUBJICUECHUEM 3HAHUM M3 paHee U3yUYEHHBIX YUEOHbIX IMPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccb» U «duzuka. 7 Kiaccy.

[Ipy u3ydeHHH XUMHUU TPOUCXOAUT (HOPMHUPOBAHHME 3HAHUI OCHOB XMMHYECKOU
HAayKd Kak oOOJacTH COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTUYECKON AESATENbHOCTU
YeJIOBEeKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYyJbTYphl. 3a/1aya y4eOHOro npeaMera
COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XMMUYECKHUX 3HAHUNH — BaKHEWIMX (HaKTOB,
MOHSATUH, 3aKOHOB M  TEOPETUYECKHX  IOJOKEHUW, JOCTYIHBIX  0000IIeHUH
MHPOBO33PEHYECKOTI0 XapakTepa, si3bIka HAyKH, B MPUOOLIEHUU K HAyYHBIM METOJaM
MO3HAHUS TIPU U3YYEHUH BEIECTB U XUMUUECKUX peakiui, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX YMEHUH M HX MPUMEHEHHH B Y4eOHO-TIO3HABaTEJIbHON U yueOHO-



HCCIIEIOBATENIbCKOM  JIEATENBHOCTH, OCBOGHUHU TMpaBWJI OE30MacHOTO OOpaIieHus C
BEIIIECTBAMHU B TOBCEHEBHOM JKU3HHU.

[Ipu n3y4eHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus BaKHOE 3HAUCHHE
npuoOpesn Takue 1eld, Kak:

—  (dopMHUpOBaHME  MHTEIUICKTYaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUI0, COTPYAHMYECTBY, CAMOCTOSITEJIbHOMY  MPHUHSATHUIO  PEIICHUI,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHUSI Ha CHUCTEMATHYECKOE MPHUOOIIEHHE O00YyYaloluXcs K
CaMOCTOSITEJIbHOM TO3HABATENILHON JESATENbHOCTH, HAy4YHBIM METOJaM I[O3HAHUS,
(hOpPMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— o0ecrieueHne yclIOBUM, CIIOCOOCTBYIONMIUX MPUOOPETECHUIO 00YYAIOIUMUCS OIbITa
pPa3HOOOpa3HOW JESATENIbHOCTH, TMO3HAaHUS M CaMOIO3HAHHWA, KIIOUYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIUM), UMEIOIIUX YHUBEPCATbHOE 3HAYEHHUE JJISI PA3JIMYHBIX BHUJIOB
NeATEIIbHOCTH;

— (opmupoBanue oo61Iel PYHKIIMOHATLHONW M €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B
TOM YHCJIe YMEHHUU OOBSICHSATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIEr0 MHUpPa, UCIOJb3YS
3HAHWS W OIBIT, TMOJYYCHHBIC MPU HW3YYCHUH XUMHH, TMPUMEHATH WX TPH PEIICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— ¢opMupoBaHHUE y OOYYAIOMUXCS TYMAaHUCTHUYECKHX OTHOIICHUH, MMOHUMAHMSI
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH SKOJOTUYECKH I1€JIeCO00pPa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXarouerl NPUPOTHON CPEbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO W
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHS OOIICUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABJICHHOCTH JAJIbHEHIIIEr0 00yUeHHUS.

OO0miee 4yMcno 4acoB, OTBEAEHHBIX MJII M3YYEHUS XHUMHUU HAa YPOBHE OCHOBHOIO
oO1ero oopasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJIEI0), B
9 kacce — 68 yacoB (2 Jaca B HEJICIIO).



COJEPXXAHME OBYUYEHUA

9 KIIACC

BemecTBo M XUMHUYeCKas peakuus

[Tepuonnueckuit 3akoH. [lepuoanueckass cucrema xumuyeckux snemeHToB /I, U.
MenpneneeBa. CTpO€HHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWMCTB XHMHYECKHX
AJIEMEHTOB MEPBBIX TPEX NMEPUOAOB, KalUs, KaJblUHs U UX COCAUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIEMEHTOB B [leproanueckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUJIBI XUMUYECKOW CBSI3U. THUIBI KPUCTATIMYECKUX PEMIETOK,
3aBHCUMOCTB CBOMCTB BEIIECTBA OT THUMA KPUCTAININYECKON PEIIETKU U BUJA XUMUYECKON
CBS3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE CBOMCTBA
BEILIECTB, OTHOCSAIIMXCA K pa3MYHBIM KJACCAM HEOPTaHUYECKHX COCIUHEHUM,
TE€HETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanuss XuMUYeCKUX peakIui MO pa3auyHbIM MpU3HAKaM (10 YUCIY H
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO U3MEHEHHIO
CTENEHEH OKUCIEHUS XUMHYECKHX DJIEMEHTOB, [0 OOpaTUMOCTH, II0 YYaCTHIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUYECKUE PEAKIUN, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTME O CKOPOCTM XHUMHYECKOW peakuuu. I[loHsTue 00 o0OpaTUMBIX U
HEOOpAaTUMBIX XHMHUYECKUX peakiusax. [loHATHEe O TOMOT€HHBIX W TeTEepPOreHHBIX
peakuusax. Ilonstue o karanuze. IloHATHE O XHMMuyeckoM paBHOBecuU. DakTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMUYECKOMN PEAKIMHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENHEHO-BOCCTAHOBUTEILHBIE PEAKIINH, SJIEKTPOHHBIA OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEJILHON peaKLuu. CocraBnenue YpaBHEHHUI OKHUCIIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI C UCIIOJIb30BAHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopusi BIEKTPOIUTUYECKOW AUCCOIMALMU. OIJEKTPOIUTHI U  HEDIJIEKTPOJUTHI.
Katnonsl, aHmoHbl. MeXaHU3M JUCCOLMALIMM BEIIECTB C Pa3IMYHBIMUA  BUJIAMHU
xuMuueckoi cBs3u. Crenens aucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiuu noHHoro ooOMeHa. Y cioBUs NPOTEKAHUS peaKUii HOHHOTO 0OMEHA, TOJIHbIE
1 COKpallléHHbIE MOHHBIC ypaBHEHUs peakiuii. CBONCTBA KUCIOT, OCHOBAHUN U COJIEH B
CBETE MPEJCTABJICHUN 00 SJEKTPOIUTUYECKON Aucconuanuu. KauecTBeHHbIE peakiuyi Ha
HOHBI. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuii IKCnepuMenm:

O03HAKOMJICHUE C MOJAEISIMHU KPUCTALNIUYECKUX PEIIETOK HEOPTAaHUYECKUX BELIECTB —
METaJUIOB U HEMETaUIOB (rpaduTa W ajMasa), CIOKHBIX BEIIECTB (XJOpWIa HATpPHs),
HCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOW PEAKIUH OT BO3JIEUCTBUS PA3IAYHBIX
(akTOpoB, HCCIEIOBAaHUE BJEKTPONPOBOAHOCTH PACTBOPOB  BEHIECTB, IIpoliecca
JTUCCOLIMAIIMY KUCIIOT, IIeJI0uei U coJiel (BO3MOKHO MCIIOJIb30BAaHUE BHUIE0 MATEPUATIOB),



MPOBEJICHUE OINBITOB, WILTIOCTPUPYIOMINX TMPU3HAKA MPOTEKAHUS PEAKIUil HOHHOTO
oOMmena (oOpa3oBaHME oOcajKa, BBIICICHUE Tas3a, OOpa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOMINX TMPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peaklMi Pa3NIoKEeHUs, COCAUHEHUS), pacllO3HaBaHUE HEOPraHMYECKUX BEIIECTB C
MTOMOIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 1 MX coeIMHEHUS

OO6mias xapakTepucTuka rajaoreHoB. OCOOCHHOCTU CTPOEHUSI aTOMOB, XapaKTEpHbIE
creneHu okucieHus. Ctpoenre u (GU3NUECKUe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XrMHUYECKHE CBOICTBA Ha MpUMeEpE XJIopa (B3aUMOJIEICTBUE ¢ METAJlJIaMu, HEMETalIaMH,
niesoyamu). XaopoBoaopona. ConsiHas KHUCIOTa, XUMUYECKHME CBOMCTBA, IOJYyYEHHE,
IpUMEHeHHue. JIelcTBUE XJIOpa W XJIOPOBOJOPOJAa Ha OPraHW3M YeloBeKa. Baxneunmme
XJIOPUBI U X HAXOXKACHUE B IPUPOJIE.

O6mas xapaktepuctuka 31emMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIe CTeneHn okucieHus. CtpoeHue U Gpu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB
— KHCJIOpOJa U cepbl. AJUIOTPONHbIE MOAM(DUKAIMU KUCIOPOAA U Cepbl. XUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPO, CTpoeHUe, (PU3NYECKUE U XUMHUUYECKUEe CBOMCTBA. OKCUIBI
Cepbl KaK TIPEJICTAaBUTENM KHCIOTHBIX OKcuaoB. CepHas KucioTa, (usnyeckue u
XUMHUYECKUE CBOWCTBA (OOIIME KakK MPEICTaBUTEINs Kiacca KUCIOT M CHenudUuyueckue).
XHUMHUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE MPOMBIIIEHHOTO CIIOc00a MOMy4YEeHHs CEPHOU
kucnoTel. [Ipumenenue cepHoit KucaoTel. Conu CEPHOM KHUCIIOTHI, KAUECTBEHHAS] PEAKIIMS
Ha cynbdar-uoH. HaxoxaeHwe ceppl U €€ COCNMHEHWM B MPUPOJE. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH CPeibl COCTMHEHUSIMHU CePbl (KHCIOTHBIE HOXKIH, 3arpsiI3HEHUE
BO3JlyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCJIEHUs. A30T, pacrnpocTpaHeHuEe B Mpupoje, Gu3M4YecKue u
XUMUYECKHe CBOMCTBAa. KpyroBopor azora B mpupoae. AMMHUAaK, ero (QpuU3WyYecKue u
XUMHUYECKHUE CBOMCTBA, MOJiydeHHe U npuMeHeHue. Coid aMMOHMS, UX (U3UYECKUE U
XUMUYECKHEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiiysi Ha MOHbI aMMOHUA. A30THas
KUCJIOoTa, €€ moJiydeHue, (QU3nueckue W XUMHUYECKHE CBOMCTBa (00mIMEe Kak
MpEACTaBUTENS Kjacca KHUCIOT U crneurduueckue). VMcnonb3oBaHME HUTPATOB U COJIEH
aMMOHUS B KaUe€CTBE MUHEPAIBHBIX yI0OpeHMid. XMMHUYECKOE 3aTrps3HEHUE OKPYIKaIoIen
Cpelbl COCIMHEHUSIMH a30Ta (KUCIOTHBIE JOKIH, 3arpsi3HEHUE BO3JyXa, MOYBBI H
B0oJ10éMOB). Docdop, amtoTponHbsie Moaudukauu dochopa, Pu3MIECKUe U XUMUYECKUE
cBoiictBa. Oxcun ¢ocdopa (V) u dochopnas kucnora, pU3MUECKHE U XUMHUYECKUE
cBoiicTBa, monydenue. McnonapzoBanue pocharoB B kauecTBE MUHEPAIBHBIX YI0OpPEHUI.

O6mras xapaktepuctuka s1emMeHToB [VA-rpynmel. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTEepHbIE  CTENEHW  OKHUCICHHs.  YTJIepod,  aUIOTPOMHbIE  MOAU(PUKAIINH,
pacripocTpaHeHrue B mpupoje, (GU3HMYECKHME M XUMHUYECKHE CBOMCTBA. AjcopOrus.



KpyroBopot yrinepona B mpuposae. OKcuabl yriaepoaa, UX (PU3NYECKUE U XUMHUYECKHUE
CBOMCTBA, JIEHCTBHE HA YKUBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHEHUE. DKOJIOTMYECKUE
npo0Osiembl, cBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoreza rimo0anbHOrO MOTEIICHUS
KJIMMaTta, MApHUKOBBIA 3P ¢deKT. YrojapHas KucIoTa U €€ CoJid, UX (PU3NYECKHEe U
XUMHUYECKUE CBOICTBA, MMOJIyYEHUE U MpUMeHeHne. KauecTBeHHas peakuusi Ha KapOoHat-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHavasibHbIE TOHATHA OO0 OPraHUYECKUX BEHIECTBAX KaK O COEAMHEHUSX
yraepojga (MeTaH, STaH, JTWJIEH, AalleTWICH, 3TaHOJ], TIULEPUH, YKCYCHas KHCIIOTA).
[IpuponHble UCTOYHUKHU YTIIEBOAOPOJOB (Yrojib, MPUPOAHBIN Ta3, He(Th), TPOIYKTH UX
nepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBINUICHHOCTH. [ToHsSITHE O OHOJIOTHYEeCKU
BAXXHBIX BEIIECTBAX: )XMpax, OelKax, YyrJeBoJaXx — M HMX pPOJM B JKU3HU YeEJIOBEKA.
MarepuabHOE €JUHCTBO OPTAHUYECKUX U HEOPTaHUYECKUX COCINHEHUN.

KpemHuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOMCTBA, MOJYYEHHE W NPHUMEHEHHE.
Coenunenusi kpemuus B npupoje. O0mue npeactaBieHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOW KucioTe. CHUIMKAThl, MX HUCIOJIb30BAaHUE B OBITY, B IMPOMBIIIJIEHHOCTH.
Baxneiilme CTpouTeNnbHblE MaTepuajbl: KepaMHKa, CTEKJIO0, LEMEHT, O€TOoH,
xene300eToH. [IpoGnembl G€30MacHOro MCIMONb30BaHUSI CTPOUTENBHBIX MaTepHaJIOB B
MMOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3yuyeHHEe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMICTB COJISHOM KHCIOTHI,
IPOBEJCHNE KAaYECTBEHHBIX pEaKkUWd Ha XJOPUI-UOHbI M HAOIIOJACHHE TNPU3HAKOB HX
MPOTEKaHUs, OMBITHI, OTpaXKarOLUe (HPU3NUECKUE U XUMUYECKUE CBOICTBA raJIOTEHOB U UX
COEIMHEHH (BO3MOXKHO MCIOJIb30BAHUE BUIECOMATEPUAJIOB), O3HAKOMJIEHUE ¢ 00pa3aMu
XJIOpUIOB (TajJOTeHHUJIOB), O3HAKOMJIGHHE C oOpa3liamMu cepbl U €€ COCAMHEHUSIMU
(BO3MOKHO HCIOJB30BAHUE BHUIEOMATEpUAIOB), HaOIIOJIEHHUE TMpollecca OOyTrIIMBaHUS
caxapa moJ JI€MCTBUEM KOHUEHTPUPOBAHHOW CEPHOU KHUCIIOTBI, U3YYEHHE XUMHUYECKUX
CBOMCTB pa30aBJ€HHOW CEpPHOW KHCIOThI, IPOBEICHUE KAaueCTBEHHOW peaklUuu Ha
cynb(dar-uoH U HabIO/IeHHE MpHU3HAKa €€ MPOTEKaHUs, 03HAKOMJIEHHE C (PU3HYECKUMU
cBoMicTBaMH a3ora, ¢ochopa U UX COECOUHEHUM (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), oOpasmamMu a30THbIX U (HOChHOPHBIX yHOOpEHH, TOMydYeHHUE,
coOupaHue, pacro3HaBaHWE U M3yUEHUE CBOMCTB aMMMaKa, MMPOBEIEHUE Ka4eCTBEHHBIX
peakuMii Ha HMOH aMMOHHUSA U (ochaT-uOH W U3YUYEHHE NPU3HAKOB HX MPOTEKAHMS,
B3aUMOJICCTBUE KOHUEHTPUPOBAHHOW a30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), HM3yYEHHE MOJENIEH KpPUCTAJUIMYECKUX PEIIETOK
anmasa, rpadura, QyJiepeHa, 03HAKOMJIEHHWE C TMPOIIECCOM aICOPOIMU PaCTBOPEHHBIX
BELIECTB aKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM IMPOTUBOrasa, MojiyueHue, CoOOUpaHue,
pacno3HaBaHWE€ M W3YYEHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEICHHE KayeCTBEHHBIX



peakuuii Ha KapOOHAaT W CHJMKAT-HOHbl W H3yYEHHE INPU3HAKOB HMX HPOTEKAHHUS,
O3HAKOMJIEHME  C  MNPOAYKIHMEWM  CWIMKATHOM  NIPOMBIIIJIEHHOCTH,  PELICHUE
AKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BakHeNIIMe HEMETaIUTbl M UX COCTUHEHUS».

MeTaJsibl 1 X COeITMHEHUS

OOmiasi xapakTepUCTHKAa XMUMHUYECKHUX JJIEMEHTOB — METAJIOB Ha OCHOBaHHHM HX
nonoxxenus B Ilepmogmyeckor cucrteMe xumudeckux siemeHToB [[. M. Menneneesa u
cTpoeHuss aroMoB. CTpoeHuE MeTaIoB. Meraimyeckass CBs3b M METaJUIMYecKas
KpUCTAJNIMYECKAs]  PEUIETKA. OJIEKTPOXUMHUYECKUU Pl HANpPSDKEHUHA  METaJUIOoB.
duznyeckre U XMMHUYECKHE CBOMCTBA MeTa/ioB. O0IIHe criocoObl MOTYyYEHUs METaIIOB.
[TonsiTE O KOPPO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(cTainp, 4yryH, JIOpATIOMUHHN, OPOH3a) U X PUMEHEHHE B ObITY U IPOMBIIIUIEHHOCTH.

[Ilenounble MeTaJuibl: nOJIOKEHUE B Ilepuonnueckold CUCTEME XUMHYECKHX
anemeHtoB JI. WM. MenneneeBa, CTpoeHHME HX AaTOMOB, HAxXO0XKICHUE B IIPUPOJE.
duznyeckre MW XHMHYECKHE CBOWCTBa (Ha mpuMmepe HaTpus W Kamus). OKCuAbl U
TUAPOKCUJIBI HATPUSA U Kaius. [[puMeHeHre menoYHbIX METaIOB U UX COEAMHEHUH.

[{eroyHO3EeMENBbHBIE METAJUIBI MATHUM M KaJIBLUK: MonoxeHue B [leproanueckoi
cucTeMe XUMHYecKux 31eMeHToB 1. 1. MeHeneeBa, CTpoeHUE UX aTOMOB, HAaXOXKICHUE B
npupone. Puznueckue W XUMHUYECKHE CBOMCTBA MarHvs W Kanblus. Baxseimme
CoeIMHEHUs Kanblusa (OKCHUI, THAPOKCHA, coiu). JKECTKOCTH BOJBI M CHOCOOBI €&
YCTpPaHEHHS.

AmromuHuii: noyoxeHue B [lepuoanueckoi cucreme XuMudeckux snemeHToB 1. U.
MeHnpeneeBa, CTpPOCHHE aTOMa, HAXOXKJIECHHE B mNpupone. Pu3NUecKUe W XHMHYECKHE
CBOMCTBa amoMuHUsA. AM(pOTEpHbIE CBOICTBA OKCH/IA U THAPOKCUAA aTFOMUHUS.

Kenezo: nonoxenue B llepmommueckoit cucreme xumudeckux snemeHToB J[. .
MeHnpneneeBa, CTpOEHHME aTOMa, HAaxXOXICHUE B mnpupone. PuU3nuecKkue M XUMUYECKHUE
cBoiicTBa xene3za. Okcunpl, Tuapokcuasl U conu xenesa (II) u xenesa (III), ux cocras,
CBOWCTBA U NOJyYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pasliaMy METaJIOB U CIJIaBOB, UX (M3MUECKUMHU CBOMCTBAMH,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UM  METauIoB  (BO3MOXHO  HCIOJb30BaHUE
BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHIA KaJbIIUSI U HATPUS C BOJAOU
(BO3MOXHO HCIIOJIb30BAaHHUE BHJIEOMATEPHAIIOB), UCCIIEIOBAHNE CBOMCTB JKECTKOW BOJBI,
Mpoliecca TOPEHHs Keye3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAHUE BUAEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIM Ha MOHBI: MArHUs, KaJIbLIMS, aJIOMUHMUS,
nunka, xene3a (II) m xenesa (II), memu (II), HaGnrogeHWe W omMMCaHHWE MPOIIECCOB
OKpalllMBaHUs IUIAMEHUM MOHAMM HATpHsl, Kalnus M Kajablusd (BO3MOYKHO HMCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCJIEIOBaHUE aM(pOTEpPHBIX CBOWCTB THAPOKCHAA aTOMUHHUSA U



TUAPOKCH]IA IMHKA, PEHIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxkHeillne MeTanibl
U UX COCUHEHUS».

XuMHA 4 OKpPYKaKIIas cpeaa

BemecrBa u Marepuasbl B IIOBCEIHEBHOW JKM3HM 4elloBeKa. besomacHoe
HCIIOJIb30BaHUE BEIIECTB W XUMHYECKHX peakuuid B ObiTy. IlepBas momoins mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpy’Karolled cpeabl (MpeaenpHas — JA0IMyCTUMAst
KOHIIeHTpaiusl BemecTB, naiee — I[IJIK). Ponp XumMum B pelIeHUM SKOJIOTMUYECKUX
poOJIeM.

Xumuueckuii IKCnepumMenm:

u3ydeHue oOpaslloB MaTepuajgoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEpHBIE
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peasmzanmst MeXnpeaMeTHBIX CBSI3éM NpU  HM3YyYEHMM XUMUM B 9  Kiacce
OCYUIECTBJISIETCS YePE3 UCIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUMN, TaK U
MOHSTUH, SIBISIOIIMUXCS CUCTEMHBIMU ISl OTACNIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAYYHbIH (akT, TMIOTE3a, 3aKOH, TEOPHUs,
aHaluu3, CHUHTE3, KIacCu(PUKaluus, TMEePUOJAUYHOCTh, HAOJIOJECHHE, SKCIEPUMEHT,
MOJCIIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJIEHUE, MAPHUKOBBIA 3((PEKT, TEeXHOJIOrusi,
MaTepHuabl.

®duznka: Marepusi, aTOM, 3JEKTPOH, INPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKHU 3apsii, MPOBOJAHHUKHU, IOJYIPOBOIHUKH,
TUAJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KPHUCTAIUIMYECKas pEHIETKa, CIUIaBbl, (PU3UYECKHE
BEJIMYUHBI, E€AUHUIBI HW3MEPEHHs, KOCMHUYECKOE NPOCTPAHCTBO, ILIAHETHI, 3BE3NBI,
Comnnre.

buonorusa: ¢orocunTe3, aAbixaHue, Ouocdepa, 3KocHCTEMa, MHHEpAJIbHBIC
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHBIE BEILIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpPabl, TOPHbIE MOPOJIbI, MOJIE3HBIC
VCKOIIa€MBbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.
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INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOTO OOIIETO 00pa30oBaHUs
JOCTUTAIOTCST B XOjA€ OOy4YeHHs XMMHUU B €IAMHCTBE Y4eOHOW M BOCHHUTATEIIbHON
JESTETBHOCTH B COOTBETCTBHUH C TPATUIIMOHHBIMU POCCUUCKUMH COLIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMM IIEHHOCTSMH, NPHUHATHIMA B OOIECTBE IMpaBUJIaMU U
HOPMaMH TIOBEJICHHS M CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHWS, CAMOPA3BUTHS M
COTMAITA3AITIH O00yJarOIIHUXCAI.

JInaHOCTHBIE pE3yNbTATHI OTpaXKaroT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATBCSI CUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPUEHTALIMA W PaCIIUPEHUE
OTIBITa JACATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HaCJEJHWI0O, TOHUMAHUS 3HAYCHUS XUMHUYECKOM HAyKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEpHOM uHMOpMaIuein o
MEPEAOBBIX JIOCTHKCHUSX M OTKPBITUSIX MHPOBOH UM OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MIPEJICTABIICHUS O COIMAIBHBIX HOPMaxX U MPaBUIaX MEXKIMYHOCTHBIX OTHOIICHHM
B KOJUIGKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM,
y4eOHOHMCCIIEI0OBATEIILCKOM, TBOPUYECKON M APYTHX BUAAX JACATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTHM  NpPU  BBINOJIHEHHH  Y4EOHBIX,
MO3HABATENIbHBIX  3a/lay, BBINOJTHECHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHMMAHHIO U B3aUMOIIOMOIIIM B TIpoliecce
ATOW y4eOHOW ICATEIHHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHE W TOCTYIIKH
CBOMX TOBApHWIIEH C MO3UIIMH HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHMSI
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKHAE TIPEJICTABICHUS O BEIIECTBE W XHWMHUUYECKOW pEaKIuH,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIOIINE OCHOBY
JUTSI TIOHMMaHMsI CYITHOCTH HAayYHOW KapTHHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBI, B3AUMOCBS3AX YETIOBEKA C MIPUPOTHON Cpeoit, O
POJIM XMMUU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABJICHHBIC HA TMOJYYCHHUE HOBBIX 3HAHHMMA 10
XUMUH, HEoOXOoAuMble [JIsi OOBSCHEHUS HaOJIIOJAaEMbIX IIPOIIECCOB U  SIBJICHHM,
MMO3HABATEJIbHON, MH(POPMAITMOHHOW M YUTATEIBCKON KYJbTYpPHI, B TOM YHCJIC HABBIKOB
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CaMOCTOSITENIbHOM pabOoThl C y4yeOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypoOi,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH(DOPMAIIMOHHBIX TEXHOJOTHH;

UHTEpEC K OOyYEeHHUIO U T[IO3HAHMIO, JIO0O3HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTH K CaM000pa30BaHUIO, TPOCKTHOM M MCCIEI0OBATEIbCKON NESITEIbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTH M YPOBHS 00y4eHHUS B JalIbHEUIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHMWE IIEHHOCTU >KW3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHU Ha 37I0POBBIM 00pa3 *U3HU, OCO3ZHAHUE MOCICACTBUN U HEMPUSTUE BPETHBIX
NpUBBIUEK (YHOTPEOJICHHS aJIKOTOJIl, HApKOTHUKOB, KypeHHs), HEOO0XOIUMOCTH
COOMIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpalIeHUH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY U peabHOM )KU3HH;

5) Tpy10BOT0 BOCTIMTAHHUSI:

UHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil W Tpyda pas3inyHOro poja,
YBO)XCHHE K TPYAY U pe3yjbTaTaM TPYAOBOHN NEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHUS TPEAMETHBIX 3HAHWNA 1O XMMHH, OCO3HAHHBINH BHIOOp HMHIWBUIYaTbHOU
TPACKTOPUHU TPOJOIDKEHUS O0pa3oBaHMA C Y4YETOM JIMYHOCTHBIX WHTEPECOB U
CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEUTHOU
npo(hecCHOHANIBHON JEATEIbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHUH, FOTOBHOCTH
a/IalTHPOBATHCA B MPO(HECCHOHATLHON Cperie;

6) IK0JI0rHYeCKOro BOCTIMTAHNS

HKOJIOTMUYECKHU L€JIeCO00pa3HOe OTHOIICHNE K MPUPOJE KaK UCTOUHUKY >KM3HHU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUE LIEHHOCTH 3JI0pOBOTO M 0€30MacHOro
oOpaza J>KHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3J0POBBIO, OCO3HAHWE IEHHOCTU COOIOJIEHUST TMpaBWil 0e30MacHOro
MOBE/ICHUS TPU paboTe ¢ BEIIECTBAMM, a TAKXKE B CHUTYAIUSIX, YTPOXKAIOIINUX 3I0POBBIO
U JKU3HU JTIOJICH;

CHIOCOOHOCTH TPUMEHSATh 3HAaHMS, MOJydaeMmble MPU HM3YUYEHUU XUMHH, IS
pelIeHns 3a/1ad, CBA3AHHBIX C OKPYKAIOUIEHM NPUPOAHON CPENOM, ISl TMOBBILICHUS
YPOBHS 9KOJIOTUYECKON KYIbTYPBI, OCO3HAHUS TJIO0AIIBHOTO XapaKTepa dKOJIOTHUECKUX
npobsieM W TMyTell HMX pemIeHHs TMOCPEICTBOM METOJO0B XHMHHU, JKOJIOTHYECKOTO
MBIIJICHHSI, YMEHUSI PYKOBOJACTBOBATHCSA UM B MO3HABATEIbHOW, KOMMYHHUKATUBHOM U
COLMAIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB  BBUICHSIOT  3HAYUMbBIC IS
dbopMUpOBaHUS MHPOBO33pEHUS OOIECHAYYHBIC TMOHATHS (3aKOH, TEOpHs, MPHUHIIMII,
runotesa, GakTt, CUCTEMa, IPOLECC, SKCTIEPUMEHT U JPYTOE. ), KOTOPHIE UCIIOJIBb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ATHX
npenMeToB (GOPMUPOBATH MPEACTABICHHE O IEJIOCTHOW HAy4yHOW KapTUHE MHUpa, U
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VHUBEpCaJIbHbIC  y4eOHBIE  JeHCTBUA  (ITO3HABATENIbHBIC, KOMMYHUKATHBHBIC,
pPETYJISTUBHBIE),  KOTOpbIe  oOecrmeunBarOT  (OPMHPOBAHWE  TOTOBHOCTH K
CaMOCTOSITeJIbHOMY TIJIAaHWPOBAHUIO U OCYIIIECTBICHUIO YUeOHOH e TeIbHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jilornueckue JeiicTBUA:

YMEHHS UCTOJIb30BAaTh MPUEMBI JIOTUYECKOTO0 MBIIUICHUSI MPU OCBOEHUU 3HAHUMU:
pPacKpbIBaTh CMBIC] XHUMHUYECKHX MOHATUH (BBIAEIATh MX XapaKTepHbIC MPU3HAKH,
yCTaHABJIMBaTh B3aWMOCBS3b C JAPYTUMH TOHSITHSMH), HUCIOJIB30BaTh TOHATHS IS
O0OBSICHEHUS OT/ACJIBHBIX (PAaKTOB U SIBIICHHWM, BHIOMpATh OCHOBAHUS W KPUTEPHUH IS
KIaccu(pUKanuu XUMUYECKUX BEIIECTB W XUMHUYECKUX PEaKIUW, yCTaHABINBATh
MIPUYUHHO-CJICACTBEHHBIC CBSI3U MEXKIY OOBEKTaMH H3Y4YEHUS, CTPOUTH JIOTUHYECKUE
paccyxaeHus (MHAYKTHBHBIC, ACAYKTHUBHBIC, IO aHAJIOTMH), JeiaTh BBIBOJBI H
3aKJIIOUCHUS;

YMEHHE TIPUMEHSTH B TMpOIECCEe TIO3HAHUS TMOHATUS (NIPEeIMETHbIE U
METaNpeIMETHBIE), CUMBOJUYECKUE (3HAKOBBIC) MOJICIHU, HCIOJIb3yeMbl€ B XHMHH,
peoOpa3oBbIBATh IMIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJI DJIEMEHTa), XuUMHUYeckas QopMmyaa M ypaBHEHHUE
XUMHUYECKON peakIuy — MpH pelieHnd y4eOHO-IM03HABATENIBHBIX 33J1au, C YIETOM ITHX
MOJICIBHBIX TPEACTABICHUM BBISBISITh U XapAaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEaKIU, BBISBIATH
o0Imue 3aKOHOMEPHOCTH, IPUUYMHHO-CJICACTBCHHBIC CBS3M H IPOTHBOPEYMS B
M3y4aeMbIX IIpoIieccax U sIBICHUSX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHE HCIMOJb30BaTh TOCTABJIECHHBIE BOMPOCH B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS, a TAKXKE B KaueCTBE OCHOBBI sl ()OPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE
MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

NpuOOpETeHHE OIbITa 110 IUIAHUPOBAHUIO, OpraHW3alldd W IMPOBEICHUIO
YUEHUYECKMX  OKCIHEPUMEHTOB, YMEHHUE HaOmojaTh 3a  XOJOM  Mpoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATH €ro pe3ysbTaT, (GOopMyIHpoBaTh OO0O0OIIECHUS U
BBIBOJBI IO pE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATH OTYET O
MpoJieJIaHHOM padoTe.

Pabora c undopmanueii:

yMEHUE BBIOMpATh, aAHAJIM3UPOBATH U  HUHTEPIPETUPOBATH HH(POpMAIUIO
pPa3JIMUHBIX BUJOB W (OpPM TMpeJCTaBICHUS, TMOJTYy4aeMyl M3 Pa3HbIX HCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JIUTEpAaTypa XUMHUYECKOTO COJEPKaHUsI, CIPaBOYHBIE MOCOOMS,
pecypcel MIHTepHETa), KPUTUYECKH OIIEHUBATH MPOTUBOPEUYUBYIO M HEIOCTOBEPHYIO
uH(dOpMaIHIO;
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YMEHHE MPHUMEHSTh pPa3IMYHble METOJbl M 3alpoChl MPU TOUCKE M OTOOpe
uH(GOPMAaIMU ¥ COOTBETCTBYIOIIUX JTaHHBIX, HEOOXOIUMBIX JJISl BHIMOJHEHUS y4COHBIX
U TI03HABATEJbHBIX 3a/ay OIpPEAEIEHHOIO THUMA, MPUOOpEeTeHuEe OmbiTa B 00JacTu
UCIOJb30BaHUSI ~ MH(OPMALMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJIOTMM,  OBJIQJCHUE
KyJIbTYpOil ~ aKTHBHOTO  WCHOJB30BAHMS  PA3JIMYHBIX  TIOMCKOBBIX  CHUCTEM,
CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (QOpMY MpeAcTaBieHUs HH(OpPMALUU U
WUTIOCTPUPOBATh PEIIacMbIe 3aa4 HECIOKHBIMU CXEMaMU, JUarpaMMamH, APYTHMU
dhopmamu rpadUKy U UX KOMOUHAITUSIMH;

YMEHHE MHCIONb30BaTh M  aHANM3UpPOBaThb B  Ipolecce y4yeOHOM U
HCCIIEIOBATENIbCKON  JICATEIbHOCTH HMH(POPMAIMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO X035MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXKAIOLIEH MTPUPOTHOU CPEIb.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHUsI 3a/1aBaTh BOIPOCHI (B XOJ€ AMajora M (WiaM) JUCKYCCHM) MO CYIIECTBY
o0cyX/1aeMoi TeMbI, (OPMYJIHPOBATH CBOU MPENJIOKEHHUSI OTHOCUTEIBHO BBIITOJIHEHHUS
MPEUTOKEHHON 3a]1a4u;

YMEHUS MPEJICTABIIATh MOJYYEHHbIE PE3YyJIbTaThl TO3HABATENbHON IEATEIbHOCTH B
YCTHBIX W IHCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTALUI0 PE3YyJIbTaTOB BBIIIOIHEHUS
XUMHUYECKOTO 3KCIepuMeHTa (1a0opaTOpHOro OmbITa, JabOpaTOpHON padbOThl IO
HCCIICTOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUs y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMHU B  COBMECTHOU
IIO3HABATEJIbHOM W MCCIIEIOBATEIbCKON AECATENBHOCTH IPU PEIIEHUN BO3HHUKAOIINX
mpo0JieM Ha OCHOBE yuéTa OOIIUX MHTEPECOB M COTJIACOBAHMSI MO3UIIHMKN (00CYX)ICHUS,
OOMEH MHEHMSIMHM, «MO3TOBBIE IITYPMbD), KOOPAMHALIUS COBMECTHBIX JEHCTBHUIA,
onpeaeneHrue KPUTEPUEB M0 OLICHKE KaueCTBA BBIIOJIHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIC 1eiiCTBHSA:

YMEHUE CaMOCTOSATEIBHO OIPEACNATh LEIU JACSITEIBHOCTH, IUIAHMPOBATh,
OCYIIECTBIISAT, KOHTPOJMUPOBATb M TPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BBIOMpaTh HambOosee 3((PEeKTUBHBIE CIMOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CAMOCTOSITENbHO  COCTABISTH WM  KOPPEKTHUPOBATH
MPEUIOKEHHBIA aTOPUTM JEWCTBUM NPU BBINOJHEHUHN 3aJaHUN C YYETOM MOJy4YECHUS
HOBBIX 3HaHMM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M pEaKUUsAX, OICHUBATh
COOTBETCTBHUE IOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON €M, YMEHHE HCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MpPEJIaraéMble B YCIOBUM 3a1aHHM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTENIbHOTO COJIEPKaHus,
YCTaHOBJICHHOTO JTaHHOM (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHBIE
0Oy4aroIUMUCS Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACMCTBUIA, crielMpUUecKue IJIs
MpeAMETHONU 00nacTh «XUMUS», BUIbI ACATEIBHOCTA MO MOJYyYEHUIO HOBOTO 3HAHUS,
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€ro UHTEPIPETAIHNH, PEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX YUSOHBIX U HOBBIX
CUTYyaIUsIX.

K koHmy oOyueHnus B 8 kJjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XUMHUYECKMX TMOHSATHM: aTOM, MOJIEKYJIa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U
HEOJIHOPOJIHAsI), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAs W MOJIEKYJIsIpHAs Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi JOJISI XUMUYECKOTO 3JIEMEHTA
B COCAMHEHUHU, MOJIAPHBIA OO0OBEM, OKCHUJI, KHCIOTa, OCHOBaHUE, COJIb,
ANIEKTPOOTPHUIIATETLHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKasl peakius, KJIacCuPUKaIUsI
pEaKIUi: peaKUun COCIUHEHHUs], PEAKLIUH PA3JIOKEHHUS, PEAKINH 3aMEIICHUS, PEAKIINH
oOMEHa, K30~ U PHJIOTEPMHUECKHE PEaAKIINH, TEII0BOM A (PEKT peakiuu, saJIpo atoma,
AJIEKTPOHHBIN CIIOM aToma, aTOMHas OpOWTalb, PaJNyC aToMa, XUMHUYECKasl CBS3b,
MOJIIPHAS. W HEMNOJISIpHAs KOBAJICHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, AHWOH,
pacTBOp, MaccoBas J10JiA BelllecTBa (IIPOLIEHTHAS] KOHIIEHTPALIKsI) B PaCTBOPE;

 WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITUNH M MPUMEHSTH
ATU MOHATHS IPU ONKUCAHUU BEILIECTB U UX MPEBPAILICHU;

* CTIOJIb30BaTh XMMHUYECKYI0 CUMBOJIUKY IJiIsi COCTaBiieHHUs (OpMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

e OIIPEAEIIATH BAJIEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCUHEHUSIX, CTENECHb
OKHUCJICHUSI DJIEMEHTOB B OWHAPHBIX COCIMHECHHSX, MPUHAJIC)KHOCTh BEIIECTB K
omnpenenéHHOMY KJacCy COEIUHEHMH 10 (opMmyiaM, BHJA XHUMHYECKOW CBS3U
(KoBaJieHTHAs! M MIOHHAsI) B HEOPTAHUYECKUX COCAMHEHUSIX;

epackpbiBaTh  cmbicn  llepuonmueckoro  3axkona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE MEPUOJIMUYECKON 3aBUCUMOCTA CBOWCTB XMMHUYECKUX
AJIEMEHTOB OT UX MO0KeHUs B [lepuoauueckon cucreme, 3aKOHOB COXPAaHEHUS! MacChl
BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YY€HHs], 3aKOHa ABOTapo;

¢ ONKUCHIBATh U XapaKTepH30BaTh TabiuuHyro ¢opmy Ilepuoanueckoid cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3iuyaTh MOHITHUS «TJaBHas moarpynna (A-Tpymnma)» u
«noboyHass mnoarpymnma (b-rpynma)», Manbie W OOJbIIME TMEPUOAbl, COOTHOCHUTH
0003HaueHus, KOTOpble UMEIOTCS B Tabmuie «[lepmomuueckas cuctemMa XUMUYECKUX
anemeHTOB JI. Y. MeHaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3aps]l sjapa, oOllee 4YUCIO DJIEKTPOHOB U
pacnpeesieHue uX 1o JIEKTPOHHBIM CIOSIM);

e KJTaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTBhI, HEOPTaHUYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYACTBYIOIIMX B PEAKIIMH BEUIECTB, IO
TeroBoMy b dexTy);
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e XapaKTepU30BaTh (OMHUCHIBATH) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKJIas OMUCAHUE MPUMEpPAMHU MOJEKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKINH;

 IPOTHO3UPOBATHh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMUUYECKUX TMPEBpallCHUA B Pa3IUYHBIX
YCIOBUSIX;

¢ BBIUUCTISATh OTHOCHUTENBHYIO MOJEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XMMHUYECKOTO 3JeMEeHTa 1Mo (GopMmyse COSAUHEHUSI, MAaCCOBYIO JOJIIO
BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIUu;

e IPUMEHATh OCHOBHBIE OIEpPAlMM MBICIUTEIBHON JEATEIbHOCTH — aHallu3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUI0, KIACCU(PUKAIINIO, BBISIBICHUE
MIPUYUHHO-CIEACTBEHHBIX CBA3EH — JJI1 U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHX
peakiMii, €CTeCTBEHHO-HAay4YHbIC€ METOJbl IO3HAHHWS — HaO0/IeHne, H3MEPEHHE,
MOJICTUPOBAHUE, SKCIIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

e CJIEIOBATh MpAaBHJIaM II0JIb30BaHUSI XMMHUYECKOW TMOCYAOW M Ja0OpaTOPHBIM
o00OpyZOBaHUEM, a TaK)K€ IpaBuUjaM OOpalIeHUs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSIMU T10 BBITTOJIHEHUIO JIA0OPATOPHBIX XMMUYECKUX OIBITOB IO MOJIYYSHHUIO U
coOUpaHUI0 Ta3000pa3HBIX BEHIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBIICHHUIO
pPacTBOPOB C ONPEACIEHHON MAaCCOBOM JOJIENM PaCTBOPEHHOIO BEIIECTBA, IJIAHUPOBATH
1 TPOBOJIUTH XUMHUYECKUE AKCIIEPUMEHTHI MO PAClO3HABAHUIO PACTBOPOB IIEIOUEH U
KHCJIOT C TIOMOIIBIO0 MHIUKATOPOB (JIaKMYC, (heHON(PTaATCHH, METUIIOPAHXK U IPYTHE).

K koHiy oOyuenus B 9 kJjiacce mpeIMETHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMUMHUYECKHX TMOHSATUM: XUMHUYECKUU DIIEMEHT,
aToM, MOJIEKyJa, HOH, KAaTHOH, aHUOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaKus,
XUMUYECKasi CBs3b, TEIUIOBOW A((EKT peakiu, MoJib, MOJSIpHBIH O0BEM, PacTBOP,
AIEKTPOIUTHI, HEAIEKTPOJIUTHI, IJICKTPOIUTHYECKAS TUCCOILMAIINS, PEAKIM HUOHHOTO
oOMeHa, KaTaanu3aTrop, XUMHUYECKOe paBHOBECHE, OOpaTUMBbIE U HEOOPATUMBIE PEAKIIHH,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  PEAKI[MU,  OKHUCJIUTENIb,  BOCCTAHOBUTEIIb,
OKHCJICHUE W BOCCTAHOBJICHUE, aJUIOTPOIus, amM(pOTEPHOCTh, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, METAJUIMYECKas), KpHUCTA/UIMUECKas peneTka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, TMpeaeabHO JI0ImycTUMas
koHueHTpanusa [1JIK BemecTsa;

 WUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHWYECKHX MOHSITUH M MPUMEHSTh
AT MOHATHSI IPU ONKUCAHUY BEILIECTB U UX MPEBPALCHU;

* ICTIONIb30BaTh XMMHUYECKYI0 CUMBOJIUKY IJIsi COCTaBiieHHs (OpMYJ BEIIECTB U
YPAaBHEHUUN XUMUUYECKUX PEAKLINAM;
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¢ ONIPENICNATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX DIJIEMEHTOB B
COCMHEHHUAX PAa3JIMYHOTO COCTaBa, MNPUHAJIC)KHOCTh BEHIECTB K OMNPEICIEHHOMY
KJIAcCy COEAMHEHUH Mo (opMynaM, BUJ XUMHUYECKOW CBA3M (KOBAJICHTHAas, MOHHAs,
METa/NINYeCcKasi) B HEOPraHWYECKUX COCIUMHEHHUAX, 3apsij HOHA IO XUMHUYECKOU
dbopmyse, XxapakTep cpeibl B BOAHBIX PAaCTBOPAX HEOPTaHWYECKUX COCAMHCHHH, THII
KPUCTAJUTMYECKOUN pelIETKU KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbIch [lepuommueckoro 3axona JI. WM. MenneneeBa u
JEMOHCTPUPOBAThH €r0 MOHMMAHUE: OMUCHIBATh U XapaKTEpPU30BaTh TAOIUUYHYIO (popMy
[leproguyeckoid CHUCTEMBl XUMUYECKHX OJJIEMEHTOB: pPa3lInyaTh IOHATUS «TJIABHAs
noarpynma (A-rpynma)» u «mnobounas moxarpymnma (b-rpymma)», Maneie w OobIIne
MEepUObl, COOTHOCUTh 0003HAYCHMUSI, KOTOPbIE UMEIOTCSI B MEPUOJUUYECKON TabuIIe, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsan sapa, 001ee YKCIo AJIEKTPOHOB M PACIIPEICIICHUE UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB JJEMEHTOB U HX
COCIMHEHUN B IIpeesiaX MaJIbIX IEPUOIOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOCHUS UX
aTOMOB;

e KJJaCCUPUIIUPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YMCIy W COCTaBY YYacCTBYIOIIMX B PEaKIMU BEIECTB, IO
TerioBoMy 3 (PeKTy, 0 UBMEHEHHUIO CTENIEHEW OKUCICHUSI XUMUUECKUX DJIEMEHTOB);

e XapaKTepU30BaTh (OMUCKHIBATH) OOIIME U crielMPUUECKUE XUMUYECKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPKAAasi ONMUCAHUE MPUMEPAMHU MOJEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKHX PEAKIIU;

¢ COCTaBJISITh YPABHEHUS SJIEKTPOJUTUYECKON OUCCOLMALMM KHCIOT, LIEJI0Yer U
COJICH, TOJIHBIE W COKpaIIEHHbIE YpaBHEHUSI PEAKUUA HOHHOrO OOMEHa, YpaBHEHUS
peakIui, MOATBEPKIAIOIINX CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKY BEIIECTBAMU
Pa3JIMYHBIX KIJIACCOB;

* PACKpBIBAThH CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca ITUX PEaKIUiA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUN B pa3IUYHBIX YCIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB,
MacCCOBYIO JIOJIO XUMHYECKOTO 3JIeMEHTa 1Mo (opMyJie COCTUHEHHUS, MACCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

e COOJIIO/IATh TIpaBUJIa TMIOJIb30BAHUS XUMHYECKOM MOCYI0H U J1abopaTOpPHBIM
o0opyZ0oBaHMEM, a TaKXKe MpaBuiia OOpaIeHUsi C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOTYYEHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (AMMHAKa U YTICKUCIIOTO Ta3a);
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¢ IPOBOANTH PEAKIUH, IOATBEPKAAIONIME KAYECTBEHHBI COCTAaB pa3IMYHBIX
BEIIECTB: PACIO3HABATh OMNBITHBIM NYTEM XJIOpHUI-, OpOMHA-, MOAWI-, KapOOHAT-,
¢dochar-, cunmkar-, cyinbdar-, THIPOKCUI-UOHBI, KATHOHbBI aMMOHHS M HOHBI
U3YYEHHBIX METAJUIOB, NPUCYTCTBYIOUIME B BOAHBIX PACTBOpPAX HEOPraHUYECKUX
BELIECTB;

e IPUMEHITh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHalIW3 U
CHUHTE3, CpaBHEHHME, O00OOIIEHHE, CHUCTEMAaTU3allMi0, BBIABICHUE IPUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JUIsl M3YyYEHUS CBOMCTB BELIECTB M XUMHUYECKHX PEaKIHil,
€CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUsI — HAOJIOEHUE, U3MEPEHNE, MOJIETUPOBAHUE,
AKCIIEPUMEHT (pEaJIbHBIN U MBICJICHHBIN ).

TEMATHUYECKOE IINTAHUPOBAHUE

9 KUIIACC
Ne || HaummeHoBaHue pa3ienioB U TEM ‘ KonundectBo uacos ‘ DnexTpoHHbIe (IIUPOBLIE)
/11 MPOTrpaMMBbI ‘BceroH KP HHP/HO‘ 00pazoBaTebHbIE PECYPCHI

‘Pamen 1. BemecTBO M XUMHYECKHE PeaKINH

1.1|IIoBTOpenue u yrioyOneHue ) 1 bubnmnorexka HOK
3HaHWI OCHOBHBIX pa3zIeiioB Kypca https://m.edsoo.ru/7f41a636
8 kJacca

1.2||OcHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexka HOK
XUMHUYECKHUX PEeaKIIHii https://m.edsoo.ru/7f41a636

1.3||9nexTponuTrueckas 8 1 1/1 ||bubaunoreka [IOK
JUCCOIHaIns. XUMUYECKUE https://m.edsoo.ru/7f41a636
peakIuy B pacTBOpax

‘I/ITOFO 10 paszgeny H 17 H

‘Pa311e.11 2. HemeTa/uibl M HX COeIHHEHHUS

2.1||O6mas xapaKTeprucTuKa 4 1/2 | bubauoreka [IOK
XUMHYECKHX 3reMeHToB VIIA- https://m.edsoo.ru/7f41a636
rpynmsl. ['agoreHst

2.2|O61mas xapakTepucTuKa 6 12 ||bubnmnotexa IJOK
XUMHYECKHX 3JIeMeHTOB VIA- https://m.edsoo.ru/7f41a636
rpymnmsl. Cepa u e€ coeJuHEeHus

2.3||O61mas xapakTepucTuKa 7 1/1 | bubauoreka LIOK
XUMHYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/7f41a636
rpymnmsl. A3oT, pochop u ux
COCIIMHEHUS

2.4\ 0O6mas xapaKTeprucTuKa 8 1 2/2  ||bubaunorexa [IOK
XUMHUYECKHX d11eMeHTOoB [V A- https://m.edsoo.ru/7f41a636

TPYIIIBL. YTIEPOI U KPEMHUN U UX
COCIMHECHUSA
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Ne || HammeHoBaHME pa3aeioB U TEM ‘ KonnuecTBo yacon ‘ DnekTpoHHbIC (IU(PPOBHIE)
/1 IIpOrpamMMBl ‘BceroH KP HHP/HO‘ 00pa3oBaTeNbHBIC PECYPCHI
‘I/ITOFO 10 pasely H 25 H
‘Pame.ﬂ 3. MeTaJliIbl M UX CO€THHEHHUS
3.1||O0m1ue cBOMCTBA METAIIOB 4 /1 ||bubmuorexa IIOK
https://m.edsoo.ru/7f41a636
3.2||Baxkueiiire MeTaaibl M UX 16 1 2/2 ||bubmmoreka IIOK
COEMHEHUS https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pazaeny H 20 H
‘Pa:men 4. XuMus ¥ OKPYXKA0IIAs cpeaa
4.1||BemectBa 1 MaTepuanbl B )KHU3HU 3 bubmnoreka IIOK
YeJIoBeKa https://m.edsoo.ru/7f41a636
‘I/ITOFO 0 pasaeny H 3 H
PezepBHOE Bpems 3 bubnmnoreka HOK
https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOBIIO| 68 4 | 7/11
I[MTPOT'PAMME
INOYPOYHOE IIJIAHUPOBAHHUE 9 KJIACC
Ne Tema ypoka Komunuectso || [larta uzydyenus OneKTpoHHbIe HU(POBBIE
n/n 4acoB o0pa3oBaTesbHbIE PECYPCHI
Bcero ‘ [Inan Hq)aKT ‘
Pa3zden 1. Bewecmeo u xumuueckue peaxyuu (17 4)
1.1 IloBTOpenue u yriay0JeHne 3HAaHNI OCHOBHBIX pa3esoB Kypca 8 kiacca (5 1)
1 |BBoanbiii mHcTpykTtax Th Ne25-1,| 1 bub6nuorexa [IOK
NepBUYHBIA UHCTpYKTaX Th Ne2S5- https://m.edsoo.ru/00adb59e
2. ITepunonnueckuin 3aKOH.
Ilepnonnueckas cucreMma
XuMHUeckux anemenros JI. .
Menneneena L]
2 |3akoHomepHocTM B  u3MeHeHuu|| 1 bubnmnoreka [JOK
CBOWCTB XHUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/00adb7e2
MEPBBIX TPEX MEPHOJIOB L
3 |Knaccudukanus u HOMeHkiatypal 1 bubnuorexa [IOK
HEOPraHUYECKUX BEIICCTB L https://m.edsoo.ru/00adbac6
4 || Bumpl XUMHUYECKOW CBS3W W TUIBI| 1 bu6mmorexa [IOK
KPUCTANTHYECKUX PEIETOK L https://m.edsoo.ru/00adb6b6
5 |[KP Nel mo teme «lIloBTopenue wuj| 1 1
yrayOneHne  3HaHW  OCHOBHBIX
pa3zesioB Kypca 8 Kiacca» L]



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb6b6
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/o

Tema ypoxka

KonnuectBo
YacoB

Jara uzydyenus

DIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIE PECyPChI

Bceero ‘ [Tnan Hq)aKT

|

1.2

Knaccudukanus XUMHUYECKUX
peaKuuii 1o pa3JIMYHbIM IIPU3HAKAM

1

IlonsiTHE O CKOPOCTH XUMHUYECKOU
peaxkuuu. JemoHcTpanus:
UCCIICJOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHUYECKOW pEaKuuu OT
BO3/ICUCTBUS Pa3INYHBIX (PaKTOPOB.
[lonsiTME O  TOMOTEHHBIX U
TreTEPOre€HHBIX PEAKIMIX

ITonsiTue 0 XUMHNYCCKOM
PAaBHOBCCHUHU. CDaKTOpI)I, BJIMAOIIUEC
Ha CKOpPOCTb XHUMHYECKOHN pe€aKuuun
u ITOJIOXKCHHUEC XHUMHUYECCKOI'o
PaBHOBCCH:A

OKHUCIMTENIBHO-
BOCCTaHOBUTEIbHEIE
JlemoHcTpanus:
WJUTIOCTPUPYIOIIHE
OKHCJIUTEILHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUA.

peakuuu.
OIIBITHI,
IPUMEPBI

OcHOBHbIE 3AKOHOMEPHOCTH XMMHUYECKUX peakuuii (4 1)

bu6mmoreka [JOK
https://m.edsoo.ru/00adbch0

bubmuorexa [JOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

bubmuoreka [JOK
https://m.edsoo.ru/00adcade

1.3

DJIEKTPOJUTHYECKAS] AUCCOUANMSA. XMMHYECKHe peakiu B pacTBopax (8 u)

10

Teopus JJIEKTPOJIUTHUYECKON
mucconmanuu. CHIIBHEIE W ClIa0ble
AIEKTPOJIUTHI. JemMoHncTpanms:
HCCIICIOBaHUE
AJIEKTPOTIPOBOJAHOCTA  PACTBOPOB
BEILECTB, IIpoliecca JHUCCOLUALUN
KHCJIOT, IIeJI0uel U conen(BUaeo)

1

11

HonHble  ypaBHEHHS
JeMmoHcTpanms:

WUTIOCTPUPYIOIINE IIPU3HAKH
NPOTEKaHUs  pPEaKIUi  HMOHHOIO
oomena. Uuctpykrax Th Ne24.J10
Nel. N3yuenne MIPU3HAKOB
NPOTEKAaHNUs  PEaKUU  HMOHHOIO
oOMeHa B pacTBOPAxX JIEKTPOJIUTOB.

peaKuuii.
OMBITHI,

12

XUMHYECKHE CBOMCTBAa KHUCIOT H
OCHOBaHUH B CBETE MPECTaBICHUMN
00 AIIEKTPOIUTUUECKON

JUCCOoMalin

‘13 HXI/IMquCKHe CBOWCTBa COJIEH BH 1 Hi”j‘

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

|

HBI/I6J‘II/IOTCK& [HOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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Jara uzydyenus

peakLuu B paCTBOPAX»

No Tema ypoxka KonnuectBo
/1 4acoB
Bcero
cBeTe Ipe/ICTaBICHUM 00
AIIEKTPOJIUTUICCKON TUCCOITUAITUT L
14 |ITonsiTue o ruApOIN3E CONIEH 1
15 ||O000menne wu  cucremaruszamus|| 1
3HAHUM
16 |[Uuctpykiuss Th Ne24. TIP Ne 1. 1 1
«Pemenne AKCIIEPUMEHTAITLHBIX
3a1au» L
17 |KP No2 o teme| 1 1
«INEKTPOIUTUYECKAS
JTUCCOLIAAITHS. XuMudeckue

‘ [Tnan H(baKT

DIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIE PECyPChI

https://m.edsoo.ru/00add8b2

bubmuoreka [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [JOK
https://m.edsoo.ru/00addd12

bubmuoreka [JOK
https://m.edsoo.ru/00addecO

Pazoen 2. Hememanivt u ux coeounernus (25 4)

2.1 O0mas xapakTepucTHKa XUMUYecKuX 3jieMeHTOoB VIl A rpynnbl. I'anorenst (4 1)

18

OO0mias XxapakTepUCTUKa TaJlOTeHOB.
XUMUYECKUE CBOMCTBA HA MpPUMEpE
xjaopa. JleMOHCTpauus:  OIBITHI,
OTpakarollllie CBOICTBA TaJOreHOB
Y UX COCMHEHUN (BU]IEO)

1

19

Xnoposogopoa. ConsiHasi KUCIOTa,
XUMHYECKHE CBOMCTBA, MOJIY4YECHHUE,
npumenenue. Mucrpykuus Th Ne24.
JIO Ne2-3. H3yueHue CBONCTB
COJIIHOW  Kucnotel. [IpoBenenue
Ka4eCTBEHHBIX PeaKLUil Ha XJIOpUa-
VOHBI.

20

Unctpykuus Th Ne24. TP Ne 2 no
TEME «Ilomyuyenue COJITHOH
KHCJIOTBI, U3y4eHUE €€ CBOMCTB»

21

Pemenne 3amad. BrerawcneHus 1o
YpaBHEHUSM XHMHUYECKUX PEaAKIIHil,
€CIM OJWH W3 pEarcHToB JaH B
HU30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmorexa [IOK
https://m.edsoo.ru/00ade104

bu6mmorekxa [IOK
https://m.edsoo.ru/00ade348

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

2.2

Oo0mas xapakrepucTuka 3j1eMmeHToB VIA-rpynnsi. Cepa

H ee coean

HeHus (6 1)

22 ||O0mas xapakTepucTHKa IeMeHToB|| 1
VIA-rpynmsl ||
23 1

AJIJ'IOTpOHHBIe MOI[I/I(I)I/IKaI_II/II/I CCPHI.

Haxoxnenue Cephl 3 eé
COEMHEHUI B MIPUPOJIE.
XuMUYECKue CBOWCTBAa  CEpBI.

bu6mmorexa [IOK
https://m.edsoo.ru/00ade64a

bubmuoreka [JOK
https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
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/o

Tema ypoxka

KonnuectBo
YacoB

Jara uzydyenus

Bcero

JleMOHCTpanus: O3HAKOMIICHHE C
oOpa3zuamu cepbl " ee
COCTMHCHUSMU (BUIIEO).

24

CepoBoaopon,
¢dusnueckue
CBOMCTBa

CTpOEHHE,

u XUMHNYCCKHUEC

25

Oxkcunpl cepbl. CepHasg KHUCIOTA,
¢dusnueckue u XUMHUYECKHE
CBOWCTBA, IIPUMEHEHHE.
Unctpykrax Th Ne24. JIO Ne4-5.
N3yueHne XMMHUYECKMX CBOMCTB
pa30aBJIEHHON CEpPHON KHUCIIOTHI.
[TpoBenenue Ka4eCTBEHHOM
peakuuu

26

XHUMHUUECKUE PEaKIUH, JIeKAIIUE B
OCHOBE IPOMBIIIJIEHHOTO CrIoco0a
MOJIYYEeHUSI  CEPHOM  KHUCIOTHI.
XUMHYECKOE 3arpsi3HCHUE
OKpY’KaroIeu cpenbl
COEIMHEHUSIMH CEPbI

27

Pemenne 3amau. BrluucieHue
MacCOBOM JI0JIM BBIXOJA MPOJYKTa
peaKIuu

‘ [Tnan H(baKT

DIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIE PECyPChI

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6mmoreka [IOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

2.3

O01mas xapakTepucTHKa 3JIEMEHTO

B VA-rpynmnsi.

A3or,

dochop u ux coennnenus (7 4) ‘

28

OOm1ast XapaKTepUCTHKA 3JIE€MEHTOB
VA-rpynnbel.  A30T, pacmpocTtpa-
HEHUE B Mpupojae, (pusmueckue u
XUMHYECKHE CBOMCTBA.
JlemMoHCcTpanusi: 03HAKOMJIEHHE C
(¢u3nUecKUMU CBOMCTBaMHU a30Ta,
dbocdopa 1 ux coenuHEHUI (BUIEO)

29

Ammuak, ero  ¢Qusnyeckue u
XAMHYECKHE CBOWMCTBA, MOJYYEHHUE
u npuMmeHenue. HMucrpykuusa Tb
No24.  JIO  Ne6. IIpoBeneHue
KAUECTBEHHBIX peakUuii Ha HOH

aMMOHMST U ¢ocdar- HOHOB, U
U3Yy4EHUE IIPU3HAKOB ux
MIPOTEKaHUS.

30

WNuctpyknus Th Ne24. ITP Ne 3 o
teMme «llonmyueHne ammuaka,
W3Y4YEHUE €r0 CBOMCTBY»

bubmuoreka [JOK
https://m.edsoo.ru/00adeea6

bubmuorexka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [{OK
https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
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/o

Tema ypoxka

KonnuectBo

JacoB

Jara uzydyenus

DIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIE PECyPChI

31

A3oTHas KuciaoTa, e€ GusndecKkue u
XAUMHUYECKUE CBOUCTBA

Bcero
1

32

Hcnonb30BaHuEe HUTPATOB U COJEH
aMMOHHS B KaueCTBE MHUHEPAIbHBIX
yoOpeHuil. XuMHYeCKOe
3arpsi3HEHUE OKPYXKAIoLIed Cpelibl
COEIMHEHUSIMH a30Ta

33

[ToBropueiii wuHCTp. Th  Ne25-2.
®ochop. Oxcun dochopa (V) u
docdopHas kucnora, puuUIecKre U
XUMHYECKHE CBOWCTBA, MOJyYCHHE

34

Hcnonp3oBanne  ¢ocpatoB B
Ka4yecTBe MHHEPATbHBIX
yI0OpeHHil. 3arpsisHeHue

MIPUPOTHON cpenbl pochaTamu

‘ [Tnan H(baKT

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

bubmuoreka [JOK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

2.4 O01mas XxapakTepuCTHKA XUMUYecKHe 3j1eMeHTOB |V A — rpynnbl. Yri1epoa 1 KpeMHUH U X
coequHeHus (8 v)

35

VYraepon,
pupoje,

pacmpocTpaHeHHe B

buznueckue u
XUMUYECKHE CBOMCTBA.
JleMoHCTpanus: MOJICITN
KPUCTAUTHYECKUX PEIIETOK auMasa,
rpaduTa, QpysuiepeHa.

36

Oxcuppl yriaepona, ux (u3ndecKue
U XUMHUYECKHE CBOWCTBA.
DKoJIOTn4YecKue poOJIEMBI,
CBSI3aHHBIE C OKCHJOM YTJEepoAaa
(IV). Uuctpykuus Th Ne24. JIO Ne7
[Tonyuenue, cobupanue,
pacrio3HaBaHUe U U3yueHue
CBOMCTB YTJIEKMCIIOTO ra3a.

37

VYronpHasg KHCIOTa M €€ COJH.
Unctpykuuss Th Ne24. JIO Ne8.
IIpoBenenue KauyeCTBCHHBIX
peaknuii Ha KapOOHAT W CHUJIUKAT-
MOHBl M HU3Yy4YEHUE MPU3HAKOB HX
MIPOTEKAHUS.

38

WNuctpyknus Th Ne24.IIP Ne 4 mo
teme "llomyueHnue  yriaekumcioro
raza. KauecTBeHHass peakuus Ha
KapOoHaT-HOH"

‘39 HHepBOHaanILHHe

[MOHSATHS 06”

|
|

bub6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmorexa [IOK
https://m.edsoo.ru/00adfebe

bubmuorexka [JOK
https://m.edsoo.ru/00ae006¢

bu6mmorexa [IOK
https://m.edsoo.ru/00ae027e

|

HBI/I6J‘II/IOTCK& [HOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

23

No Tema ypoxka KomuuectBo || Jlara uzydyenus DneKTpOHHBIC IU(PPOBHIE
/1 9acoB 00pa3oBaTeNbHBIC PECYPCHI
Bceero ‘ [Tnan Hq)aKT

OpPraHHYeCKHX BEIIECTBaX KakK o https://m.edsoo.ru/00ae054e

COCTMHEHUSIX yriepoza.

JleMOHCTpanusi: MOJEIU MOJICKYII

OpPTaHHYECKUX BEIICCTB. L
40 |[KpeMHHMii 1 er0 COeTUHEHUS 1 bubmuorexa [IOK

L https://m.edsoo.ru/00ae080a

41 |Uuactpykuus Th Ne24.ITP Ne 5. 1 1 bubmuoteka [JOK
Pemenue IKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00ae0Obf2
3ajau  mo Teme «Baxnelme
HEMETAJUTBI U X COCTUHCHISI L

42 |[KP Ne3 mo Tteme «Baxnenmme| 1 1 bubmuoreka [JOK
HEMETAJLIBI U UX COCTUHCHHS N https://m.edsoo.ru/00ae0e18

Pa3zden 3. Memannwt u ux coedunenus (20 u)

3.1 O0mue cBoiicTBa MeTaJLJI0B (4 1)

43 ||O6mas xapaktepuctukal| 1 bubnunoreka [JOK
XUMHYCCKHX 3JIEMCHTOB —] https://m.edsoo.ru/00ae103e
MeTalyioB. MeTtamnueckas CBsI3b U
METAJIMYECKasl ~ KPUCTAJUTHYECKast
pemiérka. Du3MYECKHE CBOMCTBA
MeTaJIoB. JleMoHcTpamus: 00pa3ibl
METAJIJIOB U cIiaBoB. MHCTpyKIus
Tb Ne24. JIO Ne9. O3HakomiieHUE ¢
o0pa3iiaMu METaIlJIOB U CIIJIaBOB, X
¢uznyecKkue CBOWCTBaMHU. L]

44 |Xumuueckne CBOMCTBA MeTaoB.| 1 bu6nmoreka [JOK
DIEKTPOXUMHUCCKHIT pan https://m.edso0.ru/00ae1156
HaNpsHKEHUH METAILIIOB L

45 ||O6mue CIoCco0bI nonmyueHusi|| 1 bubnmnoreka [JOK
metauioB. CrutaBel. Beramcienus https://m.edso0.ru/00ae1156
MO0  ypaBHEHUSM  XUMHYECKHX
peaknuii, eCIM OJWH M3 PEearcHTOB
COJICPKUT TIPUMECH L

46 |[ToHsiTHE O KOPPO3UM METAIIIOB 1 bub6nuorexa [IOK

L https://m.edsoo.ru/00ae1278

‘3.2 Ba:kneiinmue Metaiibl U uX coexunenus (16 )

47 | [Llemounbie MeTaLIBI 1 bubmuorexa [JOK

L https://m.edsoo.ru/00ae14b2

48 ||OxcHIbI ¥ THIPOKCH]IBI HATPHS U 1 bubmuorexa [JOK
KaJus I https://m.edsoo.ru/00ae14b2

49 |lllenoyno3emenpHbie MeTauiel —| 1 bubmuorexa [JOK
KaJIbIIMHA U MarHUH L https://m.edsoo.ru/00ae15e8



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
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/o

Tema ypoxka

JacoB

KonnuectBo

Jara uzydyenus

50

Baxueiinmne coequHEHUS KalIbIWA.
Wnctpykuus Th Ne24. JIO Ne 10.
[IpoBenenue KadyeCTBESHHBIX
peakuuMii Ha MOHBbl KajbUUs U
MarHus.

o1

0O0001menune
3HAHUU

u cucreMarusanusa

52

JKEcTKOCTE BOIBI M CIOCOOERI €€
yCTpaHeHus. JleMoHcTpamus:
HCCIICIOBAHNE CBOMCTB KECTKOM
BOJEI.

53

Wnctpykuus Th Ne24. ITP Ne 6 no
Teme "JKECTKOCTH BOIBI U METOBI
e€ yctpaneHus"

54

AJTIOMAHAN

55

AMdoTepHbIe CBOMCTBA OKCHIA U
ruapokcuaa. Uuctpykuus Th Ne24.
JIO Nell. UccnenoBanue
aM(pOTEPHBIX CBOWCTB TUAPOKCUIA
QTFOMUHHMS M TUIPOKCH/IA IIMHKA.

56

Kemezo

57

Oxcuibl, THIPOKCUABI U COIH
xenesa (II) u xenesza (11I).
JleMoHCTpanus: mporecc ropeHus
JKese3a B KUCJIopoie (BUIe0)

58

O00011eHNe U CUCTEMATU3 AL
3HAHUHU

59

Wuctpykuus Th Ne24. TTP Ne 7.
Pemenue skcniepuMeHTaIbHBIX
3a7a4 no TeMe «BakHeime
METAaJUIBI M UX COSIMHCHUS

60

Brrurciienus o ypaBHeHUSIM
XUMHYECKUX PEaKIUi, eCIu OAUH
U3 PEareHTOB JIaH B N30BITKE WU
COAEPKUT IpuMecH. Beruncnenus
MacCOBOM J10JIM BBIXOJA IIPOIYKTA
peakuuu

61

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

Bcero
1

H

‘ [Tnan H(baKT

DIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIE PECyPChI

bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8

bubmuoreka [JOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edso0.ru/00ae1d86

bubmuoreka [JOK
https://m.edsoo.ru/00ae35e6

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de8

bubmuoreka [JOK
https://m.edso0.ru/00ae1750



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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No Tema ypoxka KomuuectBo || Jlara uzydyenus DneKTpOHHBIC IU(PPOBHIE
/1 9acoB 00pa3oBaTeNbHBIC PECYPCHI
Bceero ‘ [Tnan H(baKT |
62 || KP Ned o reme «Bakneiimme 1 1
METAJIJIBI U UX COCTUHEHUS N
63 |[BemecTBa u maTepuanbl B 1 bubnmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKA L https://m.edsoo.ru/00ae3f50
64 || XuMuueckoe 3arps3HeHUE 1 bubmuorexka [JOK
OKpYXKaIoIIel CpeJibl | https://m.edsoo.ru/00ae4270
65 ||Ponp XxumMum B pemieHun 1 bubmuotexka [JOK
IKOJOTUYECKUX TPOOIIeM N https://m.edsoo.ru/00ae4270
66 (|O600meHue 1 cucTeMaTH3aIUs 1 bubnmoreka [JOK
3HAHUU N https://m.edsoo.ru/00ae0d0a
67 || O000LIEHNE U cUCTEMAaTU3 AN 1 bu6mmoreka [JOK
3HaHUM L https://m.edsoo.ru/00adb33c
68 || O0001EeHE U cucTeMaTU3alHs 1 bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9ch?2

OBUIEE KOJIMYECTBO YACOBIIO | 68 | 4

I[TPOTPAMME

~|

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMS OCHOBHOM

OBPA3OBATEJIbHOM ITIPOT'PAMMBbBI

O IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHA OCHOBHOM
NpoBepPAeMoro N
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA
pe3yJbTara
1 ITo Teme: «BemecTBo 1 XUMHUUYECKasi PEAKLU)
PacCKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHMX ITOHATHH: PacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, SJEKTPOIUTHYECKAs JUCCOMALIUS, PEAKIIMM HOHHOIO OOMEHa,
KaTaJan3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTUMBIE pEaKIuH,
11 OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIE PEAKLUU, OKUCIUTENb, BOCCTaHOBUTEID,
OKHCJIEHHE M BOCCTAHOBJIEHUE, aJUIOTPOIHUS, aMPOTEPHOCTh, XUMUYECKas CBSI3b
(KoBaJIeHTHAsi, MOHHAsA, METAJNTNYecKas), KpUCTaJUIndecKas peméTka, CIUIaBbl,
CKOPOCTh XUMHUUYECKON PEAKIIUH
12 WIUTIOCTPHPOBATE B3aHMOCBS3h OCHOBHBIX XHMHYECKHX MOHATUN U NPUMEHSATH
JTU NOHATHUS IIPYU ONMCAHUU BEIECTB U UX IIPEBPAILICHUI
13 COCTABJISITh YPABHEHUS SJIEKTPOJIMTHYECKOW AMCCOLMAIMU KHUCIIOT, LIEN0Yer U
COJIeH, MOJIHbIE U COKpAIIEHHBIE YPaBHEHHS peakIii HOHHOro oOMeHa
14 pacKpbIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiui
' MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OalaHca 3THX peaklui
1.5 IIPOBOJUTH PAaCYETHI 10 YPABHEHHUIO XMMUYECKOM peaKkIuu
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IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eTr0 00pPa30BaHUs

pe3yabTara

2

ITo Temam: «HemeTaiie!l 1 ux COCOIUHEHUA» U «MeTabel 1 uX COCANHCHUA»

2.1

XapaKTepu30BaTh (ONMUCHIBATH) OOIIUE U CTIeHU(UIECKUE XUMUIECKHAE CBOMCTBA
IPOCTBIX U CIOXKHBIX  BEIIECTB, IIOATBEPXKIAAs OIMCAaHUE IMPUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUU

2.2

COCTaBJIATH YpaBHCHUA peaKHHﬁ, MMOATBCPIKAAIO X CYIICCTBOBAHUC
TCHETHUYECKOM CBS3U MCKAY BECIICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTHU OT HUX CTPOCHUA,
BO3MOXXHOCTH IIPOTCKAHUA XUMHUYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

CJIeIOBaTh TPABHUJIAM ITOJH30BAHUS XUMHUYECKOW TMOCYION W J1TabOpaTopHBIM
000pyJI0OBaHUEM, a TAKXKE MPaBUIIaM OOPAICHHUS C BEIIECTBAMU B COOTBETCTBUHU
C HUHCTPYKIHAMH I10 BBIITOJHCHUIO na60paT0prlx XUMHUYCECKHUX OIIBITOB IIO
MOJYYCHHUI0O M COOMPAHHMIO Ta3000pa3HBIX BEHIECTB (aMMHaKa W YIJIEKHCIOTrO
rasa)

2.5

MPOBOJIUTH PEAKIMH, TOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB pa3IMYHBIX
BEILIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OpOMUI, HOAUI, KapOOHAT,
docdar, cummukar, cynbdar, TUAPOKCHUIANOHBI, KATHOHBI AMMOHHS, HOHBI
M3y4YEHHBIX METAJIJIOB, IPUCYTCTBYIOLIKE B BOJAHBIX PACTBOPAX HEOPTAHMUECKUX
BCIISCTB

ITo Teme: «Xumus u OKpYy’Karomas cpecaa»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumudeckux mnonarui: IIJIK BemecTsa;
KOPpO3HUsl METAJJIOB

3.2

IPUMEHITh OCHOBHBIC OIEPAIIMM MBICIUTEIBLHOM JEATCIbHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHHE, O0OOIIEHUE, CUCTEMATU3AIMIO, BBHISIBICHWE TPUYHMHHO-
CIIEICTBEHHBIX CBsI3€d — M HM3y4EHUS CBOWCTB BEIIECTB U XHUMHUYECKHX
peaKHHﬁ; CCTCCTBGHHOHayLIHI)Ie METOABI ITO3HAHUA — Ha6J'IIOI[eHI/IC, I/I3M€p€HI/IC,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (peasbHbIN U MBICIICHHBIN)

Kon

MMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA
BemecTtBo 1 XuMu4deckas pCaKknus. HOBTOpeHI/IC

11

[lepuonnueckuit  3akoH. Ilepuoanueckas cucreMa  XMMHUYECKMX  3JIEMEHTOB
J.U. MenneneeBa. CtpoeHHe aTroMoOB. 3aKOHOMEPHOCTHM B M3MEHEHHHM CBOMCTB
XUMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOAOB, KalWs, KaJIbIHMs M UX COCIUHEHHH
B COOTBETCTBHH C ITOJOXCHUEM JJIEMECHTOB B HepHOHquCKOﬁ CUCTEME U CTPOCHHUEM HX
aTOMOB

1.2

Crpoenue BeniecTBa: BHJBI XMMHYECKOW CBSI3H. THIIBI KPUCTANIMYECKHUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALUINYECKOW DPEIIETKM W BHUJA XUMU-
yeckoil cBsizu. Kiaccudukamuss 1 HOMEHKIATypa HEOPraHMYECKHUX BELIECTB (MEXIy-
HapojHas ¥ TpUBHaJbHas). XHMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCSIIUXCS
K pa3aMy4HbIM KJlacCaM HEOPTraHWYEeCKUX COEJUHEHM, MeHeTHYecKas CBSI3b HEOpraHu-
YECKUX BEIECTB

1.3

Krnaccudukanys XuMudeckux peakiyii Mo pa3janyHbIM Npu3HaKaM (10 YUCITY U COCTaBy
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YUYacTBYIOLIMX B PEAKLMHU BEILECTB, 110 TEIUIOBOMY 3((eKTy, 10 U3MEHEHUIO CTEleHeH
OKHCJICHUSI XHMHUYECKMX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO YYaCTHIO KaTalu3aTopa).
OK30- ¥ DJHIOTEPMHMYECKHE PpEaKLHMHM, TEPMOXUMHUYECKHE ypaBHeHHdA. llomarme o
CKOPOCTH XMMUYECKON PEAKLUH

1.4

Ilonsarue 006 O6paTI/IMBIX u H€O6paTI/IMI)IX XUMHYCCKUX PCAKIUAX. Ilonarue o romo-
I'CHHBIX W I'CTCPOI'CHHBIX PCAKIMAX. IloHsTHE O XMMHYECKOM PAaBHOBCCHMH. CDaKTopBI,
BJIMAIOIHME HA CKOPOCTH XHUMHYECKOH PEAKIMN U IMOJTOKECHUC XUMHYCCKOI'O pPaBHOBECH

1.5

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKluu, BHCKTpOHHBIf/'I OajaHC OKHCIIMTEIIHHO-
BOCCTAaHOBHUTCIIBHOU PEaKIuu. CocraBnenne ypaBHeHI/Iﬁ OKHCIHUTEIBbHO-BOCCTAHO-
BUTCJIBHBIX peaxunﬁ C MCIIOJIB3OBAHUCM MCTOAA 3JICKTPOHHOI'O OanaHca

1.6

Teopus 3JIEKTPOTUTHUECKON TUCCOIUALIMN. DIEKTPOIUTHI U HEAIEKTPOIUThL. KaTHOHBI,
AHUOHBL. MeXaHU3M JMCCOIMALUU BEIIECTB C PA3IUYHBIMU BUJIAMUA XUMHUYECKOHN CBSI3H.
Crenenp auccounanuu. CUibHbBIE U cla0ble AMEKTPOIUTH. Peakunu MOHHOTO OoOMeHa.
VYcnoBusi mpoTeKaHUs peaklMii MOHHOTO OOMEHA, TOJIHBIE M COKpAaIlIEHHBIE HMOHHBIC
ypaBHeHus peakuuii. CBOIICTBa KMCIOT, OCHOBAaHUM U COJIEH B CBETE IMPE/ICTaBICHU 00
AIEKTPOJIUTHYECKON aucconmanuu. KadecTBeHHbIE peakiuu Ha HOHBL. [loHsiTHE O
TUAPOIIN3E COJIEH

1.7

XHUMHYECKUN SKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENISAMH KPUCTAUIMYECKUX PEIETOK
HEOPTaHWYECKUX BEIICCTB — METANIOB M HEMETAUIOB (TpaduTa W ajMasa), CIONKHBIX
BEUIECTB (XJIOpHAA HATPUs); HCCIEIOBaHHE 3aBUCUMOCTH CKOPOCTH XHUMHYECKON
peaKuu OT BO3ACUCTBHS PA3IUYHBIX (PAKTOPOB; MUCCIICTOBAHHUE SJICKTPOIPOBOIHOCTH
pPacTBOpPOB BEIECTB, MpoIlecca AUCCOIMAIMKM KHUCIOT, IeJIo4Yel W cojeil (BO3MOXKHO
WCIIOJIb30BaHUE BUICOMATEPHUAIIOB); MIPOBEJICHUE OIBITOB, MJUTFOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peakuuii HOHHOro oOMeHa (oOpa3oBaHHME OcCaliKa, BbIACIEHUE Tas3a,
o0pa3oBaHHE BOJIbI); OMBITOB, WJUTFOCTPUPYIOUIUX MPUMEPHl OKHCIUTEIHLHO-BOCCTAHO-
BUTEJIBHBIX pPEaKIMil (TOpeHHe, peaklMy pa3jOXKEHHs, COSAMHEHHMsS); pacro3HaBaHHE
HEOPraHWYECKUX BEIIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKIHMI HAa HOHBI, PEIICHUE
JKCIEPUMEHTAIBHBIX 33124

Hewmeramis! u ux COCINHCHUA

2.1

OOmiass xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIC
creneHu okucnenus. CTpoeHue u GU3nYeCKre CBOMCTBA MPOCTHIX BEIIECTB — IaJIOTEHOB.
XuUMUYecKHe CBOMCTBA Ha TMpuMepe XJopa (B3aUMOJEHCTBHE C MeTallJlaMH,
HeMeTallllaMH, Iienoyamu). Xnopoogopod. CoisiHasi KHCIIOTa, XUMHUYECKHE CBOMCTBA,
MOJIy4eHHUE, IPUMEHEHUE. [[eliCTBHE XJI0pa U XJIOPOBOAOPOJAa HAa OPraHU3M YEJIOBEKa.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE

2.2

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHHe U (PU3NYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — KHCJIOPOJa W Cephl. AJIIOTPOTNHBICE MOAMU(MUKAIIMK KHCIOPOJa U CEPBHI.
Xumuueckue cBoiicTBa cepbl. CepoBoaopon, CTpoeHue, (U3UYEeCKHe M XUMHYECKHE
cBoricTBa. OKCHIBI CEPhl KaK MPEACTABUTENM KHUCIOTHBIX OKCHIIOB. CepHas KUCIOTa,
¢du3nuecKkne W XUMHUYECKHE CBOWCTBa (0OIMMe Kak MpeACTaBHTENs Kiacca KHUCIOT
u crienuuaeckue). XUMHYECKHUE PEAKIUU, JIeKalue B OCHOBE IMPOMBIILIEHHOTO
criocoba monydeHusi cepHoi kuciothl. [Ipumenenne. Conu CepHON KUCIOTHI, KayecT-
BEHHAs peakmus Ha cyiabdaT-uoH. HaxoxxmeHue cepbl U €€ COeIUHEHUN B TPUPOJIE.
XUMHUYECKOE 3arpsi3HEHHE OKPYKAIOIMIEH Cpeabl COCNWHEHUSMHU Ccepbl (KHCIOTHBIE
JIOXKM, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIOCOOBI €Tr0 MPeA0TBPAIICHUS

2.3

OOmiast xapakTtepucTuka 3neMeHTOB VA-rpymnmnbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
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XapaKTepHbIe CTENEHU OKUCIECHUA. A30T, paclpocTpaHeHHe B Mpupoae, husnueckue u
XUMHYecKne cBoiicTBa. KpyroBopor asora B mpupoje. AMMHUAK, €ro (uzndeckue
U XMMHUYECKHE CBOWCTBA, MOJy4YeHHe U npuMmenenue. Coan aMMOHUS, UX (pu3nueckue u
XMMHUYECKHE CBOICTBa, NpuUMeHeHHe. KauecTBeHHas peakuus Ha HOHbI aMMOHHUS.
A3oTHas KkucnoTa, €€ moiydyeHue, (puamyeckue M XMMHUYECKHE CBOMCTBa (0OIIME Kak
MPEJCTaBUTEINS Kilacca KUCIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJICH
aMMOHHS B KauyecTBE MHHEpAIbHBIX ynoOpeHuil. XuMHUYECKOe 3arps3HEHHE
OKpY’Karolllel cpeibl COEAMHEHUAMU a30Ta (KUCIOTHBIE JOXKIM, 3arpsA3HEHHUE BO3AYXa,
MIOYBHI 1 BOJJOEMOB)

2.4

docdop, aorponHsie MoguduKanu dpochopa, hpuznyeckre 1 XUMUIECKUE CBOMCTBA.
Oxkcun dochopa(V) u dochopHas kuciora, GpuU3MUECKHe U XHUMHYECKHE CBOWCTRA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YI00OpeHU

2.5

Obmas xapakrepuctuka 31eMeHTOB [VA-rpynmel. OCoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENCHW OKUCIEHUS. YTJIEepoJ, aUIOTpONHble Moaudukanuu, pac-
MPOCTpaHEHHE B TpHUpoJe, (PU3NYECKUE U XUMHUYECKHE CBOHCTBA. AJCOpOIus.
Kpyrosopor yriepoxa B mpuponae. OKkcuapl yriaepona, ux (GU3NYecKrne M XUMHUYECKHE
CBOICTBa, JICHICTBIE HA )KUBBIE OPTraHU3MBI, MTOJIyY€HUE U TIPUMEHEHHE. DKOJIOTUYECKUE
poOJIeMbl, CBsI3aHHBIE ¢ OKcuaoM yriepoma(lV); rumore3a rio0albHOTO MOTEIICHUS
KJIMMaTa; MapHUKOBBIA 3¢¢ekT. YrompHas Kuciaota U e€ conu, uX (u3nuecKue H
XUMHUYCCKHUC CBOﬁCTBa, MOJIY4CHHUEC U TPUMCHCHHC. KauecTBennas peaknuuga Ha
KkapOoHaT-uoHbI. Mcnonb30oBaHnne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIILIICHHOCTH U
CEJIbCKOM XO3511CTBE

2.6

[lepBoHayanbHbIe MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoja
(MertaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, MNIMLEPHUH, YKCycHasl kuciora). x coctaB u
xumuueckoe crpoenue. [loHsaTue o OMONIOTHYECKH BaXKHBIX BEIIECTBAX: KHUpaxX, OenKax,
YIJIEBOJIaX — U UX POJIM B KU3HH 4YeJoBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPraHUYeCKUX COCAMHEHUI

2.7

Kpemuuii, ero ¢usnyeckne M XHUMHUYECKHE CBOMCTBA, MOJy4YeHHE U TPUMEHEHHE.
Coenunenns kpeMHus B npupozae. O6mme npexacraBineHuss o0 oxcuae kpemHus(IV)
U KpeMHueBoU kuciore. CUIMKAThI, UX HCIIOJIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIII-
JeHHOCTU. BaxkHeine cTpouTeNbHbIE MaTepHallbl: KepaMHKa, CTEKJIO, [IEMEHT, OETOH,
xene300eToH. IIpobiembl 6e30macHOrO HMCMOJIb30BaHHUSI CTPOUTENBHBIX MaTEpUaioB B
ITOBCETHEBHOM KU3HU

2.8

XUMHUECKUI SKCIIEPUMEHT: H3ydyeHHe oOpas3lioB HEOpPraHMYECKUX BEIIEeCTB, CBOMCTB
COJITHOM KHCIJIOTBI; IMPOBEIEHUE KAYEeCTBEHHBIX pEakUuil Ha XJIOPUA-WUOHBl U Ha-
OJI0ZIeHHe TPU3HAKOB MX IMPOTEKaHMS; OMBITHI, OTpa)karolue (U3NUYECKUe U XUMH-
YeCKUE CBOMCTBA TrajOr€HOB M MX COEAMHEHMH (BO3MOYKHO HCIOJIb30BAaHUE BHJIEO-
MaTepHalioB); O3HAKOMIIEHHE C 00pa3llaMu XJIOPUAOB (TaJOr€HU/IOB); 03HAKOMIICHHE C
oOpa3uamu cepbl U €€ COeAMHEHUSIMH (BO3MOKHO HCIIOJIb30BAHKE BUAEOMATEPHAJIOB);
HaOIIoZIeHne TMpolecca OOyIIMBaHMS caxapa IOJ JEHCTBHEM KOHLEHTPUPOBAHHOM
CEpHOI KHCIIOTHI; M3y4yeHHE XMUMHUYECKHX CBOWCTB pa30aBICHHOW CEpHOM KHCIOTHI,
MIPOBE/ICHNE KAaueCTBEHHOM peakluuWu Ha Ccynb(ar-uoH U HaOMIOeHUE MNpHU3HaKa e
MPOTEKAHUs; O3HAKOMJIEHHWE C (U3MUECKUMU CBOMCTBaMHU a3oTa, (ochopa U HX
coeIMHEHUI (BO3MOXKHO HCIIOJNIb30BaHUE BHUAEOMATEPUATOB), OOpa3llaMu a30THBIX U
dhochopHBIX yHoOpeHHil; moydeHne, coOupanne, paclio3HaBaHUEe U W3y4eHHE CBOWCTB
aMMMaKa; MPOBEJCHHE KAueCTBEHHBIX peakluii Ha MOH aMMOHHUS U (ocdar-uoH u
M3y4EHUE MPU3HAKOB MX NMPOTEKAHMS, B3aMMOJEHCTBUE KOHLIEHTPUPOBAHHOM a30THOMU
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KHCIIOTBI C MEJbI0 (BO3MOXKHO HCIIOJIb30BaHHE BUICOMATEPUAJIOB); U3yUYeHUE MOelei
KPUCTAUTMYECKUX PEIIETOK anMasa, rpadura, QymiepeHa; 03HaKOMIICHHE ¢ TPOIECCOM
azcopOLMu  pacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM
IpOTHBOra3a; MOJy4YeHHe, CcoOWMpaHue, paclo3HaBaHWE W H3YYEHUE CBOICTB
YTJIEKUCIIOTO Ta3a; MPOBeICHNE Ka4yeCTBEHHBIX peakuii Ha KapOOHAT- U CHIIMKAT-UOHbI
U H3y4YEHHUE IPU3HAKOB UX IPOTEKAHHS; O3HAKOMIIEHHE C IMPOIYKIHUEH CHUIMKAaTHOU
MIPOMBIIIJICHHOCTH; pElIeHHuEe OHKCIEePUMEHTAJIbHBIX 3aJau 1o TeMme «Baxuelimme
HEMETAJIJIbl U UX COEIMHEHUS

Meranmnsl 1 BX COCAUHECHUA

3.1

OOmasi xapakTepUCTHUKA XHUMHUYECKHUX OJJIEMEHTOB — METAUIOB Ha OCHOBAaHUU UX
nojoxxenusa B Ilepuonnueckoit cucreme xumudeckux snemeHToB .M. MenneneeBa
u ctpoeHust atroMoB. CTpoeHue MeTauioB. MerayuiMueckas CBSI3b M METaJUITMYecKas
KpUCTAJUIMYECKasl peIIETKA. DJICKTPOXUMUYECKUHN Psii HANIPSHKEHU METaJlIoB

3.2

dusznyueckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OOIHe crocoObl MOJYyYeHHs] METall-
noB. IloHATHE O KOPPO3UMM METANIOB, OCHOBHBIE CHOCOOBI 3allUTHl UX OT KOPPO3HH.
CnnaBel (cTanb, YyryH, AIOPAJIOMUHUN, OpOH3a) M UX NPUMEHEHHE B OBITY M IpoO-
MBILIIEHHOCTH

3.3

[lenounsle MeTauibl: nonoxeHue B Ilepuoauueckoil cucteMe XMMHUYECKUX JIEMEHTOB
JI.1A. MenneneeBa; CTpOEHME HX aTOMOB; HaxOXKJIeHHE B mpupone. Dusndeckue
U XUMHUYECKUE CBOWCTBA (Ha nmpumepe HaTpus U Kanus). OKCUAbI M TUIPOKCHUIbI HATPHS
U KaJlyus. HpI/IMeHeHI/IC IICJIIOYHBIX METAJIJIOB U UX COGI[I/IHGHI/If/'I

3.4

[IlenoyHo3eMeNbHBIE METAILUIBI MarHUd W KalbIUW: TMoJoXkeHue B llepuommyeckoit
cucrteMe XxuMudeckux 3neMeHToB .M. MeHeneeBa; CTpoeHHE UX aTOMOB; HaX0XKICHUE
B npupojse. dusznueckne U XUMUYECKHUE CBOMCTBA MarHus M Kajblusa. Baxueinmume
COCIMHEHHS Kaibllus (OKCHJ, THUIPOKCHA, coyr). JKECTKOCTh BOJBI U CIOCOOBI €&
YCTpaHEHHUS

3.5

AmoMuHMi:  TosniokeHne B [lepuoanueckoi cUCTeME XHMHUYECKHX 3JEMEHTOB
JI.. MenneneeBa; CTpoe€HHE aToMa; HaxoXAcHUe B npupone. PuU3nyecKue U XUMU-
YECKHUE CBOMCTBA aMOMUHUSA. AM(DOTEpHBIE CBONWCTBA OKCHJIA U THAPOKCH 1A ATFOMUHMS

3.6

Kenezo: nonoxenue B llepmoamyeckoil cucreme xumudeckux 3nemeHToB /.M. Men-
JiefieeBa; CTPOGHHME aToMa; HaxokJIeHue B mnpupoae. dusnyeckne U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuapl, ruapokcuasl U coiu xeneza(ll) u xenesa(Ill), ux cocras,
CBOWCTBA U NOJY4YEHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: O03HAKOMJIEHHE C 00pasllaMHd METAJUIOB U CILJIaBOB, HX
(Gu3MYeCKUMHU CBOMCTBaMH; H3YY€HHUE DE3yJbTaTOB KOPPO3MU METAJIOB (BO3MOYKHO
UCIOJIb30BaHNE BUAEOMATEPUAIOB), OCOOEHHOCTEH B3aMMOJICHCTBHUS OKCHIA KaJbLIMS
U HaTpusi C BOJOH (BO3MOXHO HCIOJb30BaHUE BHUAEOMATEPUANIOB); HCCIEIOBaHHE
CBOMCTB KECTKOW BOJBI; TMpoIlecca TOPEHHS JKelle3a B KHUCIOpoae (BO3MOYKHO
HCII0JIb30BaHNE BUIEOMATEPUAIIOB); IPU3HAKOB NIPOTEKAHUS KaUECTBEHHBIX PEaKLUi Ha
MOHBl (MarHus, Kauplius, amoMuHus, 1uHKa, >xenesa(ll) m sxenmeza(Ill), memu(Il);
HaOJI0ICHNE M ONMMCAaHUE MPOIIECCOB OKPAIIMBaHMs TUIAMEHN MOHAMU HATpHs, KaJaus U
Kanblusl (BO3MOKHO HCIIOJIb30BAaHUE BHUAEOMATEPHUAJIOB); HCCIIEIOBAHHE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia AJIFOMUHHS M THAPOKCUAA IIMHKA; PEIICHUE 3KCIEPHUMEHTAJIbHBIX
3aj1a4 1o TeMe «BakHel1ne MeTauibl U UX COSTMHEHMS

XHUMHS 1 OKpYKaroIlas cpesia

4.1

HoBble Marepuasibl U TexHOJIOTMU. BemectBa u mMarepuanbl B MOBCEIHEBHOM KU3HU
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Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
yenoBeka. XUMHsI U 370poBbe. be3omacHoe HCIONb30BaHUE BEIIECTB M XUMUYECKUX
peakiuii B ObITy. [lepBasi moMoIb TPU XMMHUYECKUX 0YKOTaX U OTPABICHUSX
OCHOBBI 2KOJIOTUYECKOM IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKaIOIIEH Cpeiibl
47 [IJK. Ponb XuMUU B pPEIIEHMH SKOJOTUYECKUX mpolOsieM. [IpupoaHbie HMCTOYHHKHU
' YTJIEBOJIOPOIOB (yroJib, IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX MEPepPabOTKH, UX POJIb B
OBITY U IPOMBINIIICHHOCTH
43 XUMUYECKUI HKCIIEPUMEHT: H3yuyeHue o00paslloB MarepualioB (CTEKJIO, CILIaBbI
' METAJIJIOB, MOJIMMEPHBIC MATEPUAIIBI)

ITPOBEPAEMBIE HA OI'S 110 XUMHWHU TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
OCHOBHOMH OBPA3OBATEJIbBHOH ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O

Kon

OBPA3OBAHUA

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/bTaTaM 0a30BOr0 YPOBHS

NMPOBEPSAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTeILHON MPOrPaMMbl OCHOBHOI'O 00111€T0
TpeOoOBaHUSA oOpa3oBaHusi Ha ocHoBe PI'OC

1

Hpe,I[CTaBJ'IeHI/IeI

11

O IIO03HABAaE€MOCTU SIBICHMM HPUPOJIbl, NOHMMAHUE OOBEKTUBHOM 3HAUYMMOCTH
OCHOB XUMHMUYECKOW HayKl Kak 00JacTd COBPEMEHHOI'O €CTEeCTBO3HAHU,
KOMIIOHEHTa OO0Ield KyJabTyphl M IPAKTUYECKOW JEATEIbHOCTU 4YEJIOBEKa B
YCIOBHUSAX COBPEMEHHOI0 OOLIeCTBa; MOHMMAHHWE MECTa XHMHUHU Cpeau APYrux
€CTECTBEHHBIX HAYK

1.2

0 HAYYHbBIX METOHAaX IIO3HAHUSA, B TOM YHCIIC OSKCICPHUMCHTAJIBHBIX W TCO-
PETUYCCKUX METOJAX HUCCICAOBAHWA BCUICCTB U U3YUYCHHUA XUMHUYCCKUX peaKuHﬁ;
YMCHHUEC UCITOJIB30BATh MOJCIN JIsI 00BSICHEHUS CTPOCHUS aTOMOB U MOJICKYIJI

1.3

0 cdepax NpopeccCHOHANbHON NEATENbHOCTH, CBA3aHHBIX C XUMHUEH U cO-
BPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBAHHBIMH HA TOCTKEHUSIX XUMHUYECKOW HAYKH,
YTO TO3BOJIUT OOYYAIOIIUMCSI pacCMaTpUBaTh XUMHIO Kak cepy cBoer Oymymieit
npoeCCHOHATIBHON JESITEeNbHOCTH M CJIeNIaTh OCO3HAHHBIN BHIOOP XMMHHU Kak
npoQUIbHOTO MpeaMeTa NpU TMepexoJe Ha YpOBEHb CPEIHEro OOIIero
o0Opa3oBaHUs

Bnanenne cuctemMoil XWMHYECKHX 3HAaHUM U YMCHHE IIPUMCHATb CUCTEMY
XUMHUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIFOYACT!:

2.1

BaXHEHIIME XUMHUYECKHE TOHATUSA: XUMUYECKHUH OJJIEMEHT, aTOM, MOJEKYJa,
BEIIIECTBO, MPOCTOE M CJIOXHOE BEIECTBO, OAHOPOHAS M HEOJHOPOIHASI CMECH,
OTHOCUTEINIbHBIE aTOMHAs U MOJIEKYJISIpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIpHAsI Macca, MOJISIPHBIN 00bEM, OKCH/I, KUCIIOTa, OCHOBAHHUE, COJb (CpeaHsis),
XUMHUYECKasl PEaKIusl, PeaklMu COCIUHECHHs, PEaKIMH Pa3lI0KEHUs, PEaKIuu
3aMelIeHMs, peakuuu oOMeHa, TemaoBoH dS(hdeKkT peaknuu, 35K30- U
DHIOTEPMUYECKUE PEAKINH, PACTBOP, MAccoBas JIOJII XUMHUYECKOTO JJIEMEHTa B
COCAMHECHUH, MacCcoBas JOJId U HpOHeHTHaH KOHHeHTpaLII/IH BCIIICCTBA B paCTBope,
AIpO aroma, DJIEKTPOHHBINM CJIOH aroma, aTroMHas oOpOuTanb, paguyc aroma,
BaJICHTHOCTb, CTCIICHb OKHCJICHHA, XUMHUYCCKasaA CBA3b, 3J'IeKTpOOTpI/IIIaTeJ'II)HOCTI),
MOJISIPHAs M HETIOJISIpHASI KOBAJICHTHAsS CBSI3b, HOHHAS CBSI3b, METAJUTMUECKAs CBSI3b,
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IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl 0CHOBHOI'O 00111eT0
oOpa3zoBanus Ha ocHoBe PI'OC

KpUCTalsIn4eckass peméTka (aToMHas, MOHHAs, METAJUINYEcKas, MOJIEKYJIIpHas),
WOH, KaTUOH, AaHMOH, OJJIEKTPOJIUT M HEDIEKTPOJIUT, JJICKTPOJIUTHYECKAs
JUCCOLMALUsS, PEAKUUHM HOHHOIO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC
peaKkuyuy, OKUCIUTEIb W BOCCTAHOBUTENb, OKHUCIECHHE M BOCCTAHOBIICHUE,
JJIEKTPOJIN3, XUMHUYECKOE DPAaBHOBECHE, OOpaTUMble M HEOOpaTHMbIE peaKIuH,
CKOpPOCTh XUMHUYECKOH peakumu, katasmsarop, IIJIK, koppo3us MeTajuioB, CIUIABBI

2.2

OCHOBOIOJIAraolye 3aKOHbl XUMHU: 3aKOH COXPaHEHUS MacChl, MEPUOIUYECKUIT
3akoH JI.M. MennieneeBa, 3aK0H MOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo

2.3

TEOPUM XHUMHM: ATOMHO-MOJIEKYJISIpHAs TEOpHsl, TEOPHUSA DIIEKTPOIUTUYECKON
JUCCOLMALIU

Brnagenue ocHOBaMU XMMHUYECKON IPAMOTHOCTH, BKJIFOYAIOIIICH:

3.1

YMEHHE MPaBUIBLHO HUCIOJIb30BaTh HM3YYCHHBIE BEIECTBA W MaTepHalbl (B TOM
YyHCclie MUHEpaJbHbIE yIO0OpEHUs, METaUIbl U CIUIaBbl, IPOAYKTHI IepepabOTKU
MPUPOJIHBIX UCTOUHUKOB YTIIEBOIOPOAOB (yIJIsl, MPUPOIHOTO Ta3a, HeTH) B OBITY,
CEIILCKOM XO3SMCTBE,

Ha TPOM3BOJACTBE U MOHMMAaHHE 3HAYCHHS JKUPOB, OEIKOB, YIJIEBOJIOB s
opraHu3Ma 4CJI0BCKA; YMCHHUC IIPOrHO3HUPOBATH BJIUAHUC BCHICCTB U XUMHUYCCKUX
MIPOLIECCOB HA OPTraHM3M YEJIOBEKA U OKPYKAIOU[YI0 TPUPOIHYIO CpENy

3.2

YMEHHE HMHTETPUPOBATh XMMHUYECKHE 3HAHHsS CO 3HAHUSAMH APYrUX Yy4eOHBIX
MIPEIMETOB

3.3

HaJIMYMe OmbITa paboThl C pa3iIMYHBIMU MCTOYHHKAMU HH(POpPMALMU 10 XUMUHU
(Hay4Has ¥ Hay4YHO-IIOMYJISIpHAsl JIMTEpaTypa, CIOBAapH, CIPABOYHUKH, UHTEPHET-

pecypcehbl)

3.4

YMCHUC 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX, UX MPCBpAlICHUAX U
MMPAKTUYCCKOM NPHUMCHCHUU U YMCHHUC HCIIOJIB30BATH ee AJIsT pCHICHUA y‘IC6HO'
IIO3HABATCIbHBIX 3aJ1a4

Biagenue ocHOBaMM IMOHATUHMHOIO amnmapara U CUMBOJIMYECKOTO S3bIKA XUMHHU
JUIsl cocTaBieHHs] (OpMyJl HEOPraHMYECKHX BEIECTB, YPAaBHEHUN XUMHUYECKHUX
peakuuii; ocHoBaMu XxuMuueckoil HomeHksaTypbl (IUPAC u TpuBHanbHOI)

VYMeHue OOBSCHATH CBS3b IOJIOXKECHHS JJIEMCHTA B HepHOHquCKOﬁ CUCTEME C
YUCIOBBIMHU XApPAaKTCPUCTUKAMHU CTPOCHUA AaATOMOB XHUMHYCCKUX DOJICMCHTOB
(COCTaB " 3apsan aapa, o6u1ee YHUCII0 3J'IeKTpOHOB), pacnpeaciiCHUEM 3JICKTPOHOB
110 DHCPIrCTHYCCKUM YPOBHAM aTOMOB IICPBBIX Tpex MEPHUOA0B, KaJINA N KaJIbLIUA

[TpencraBieHne 0 NEPUOANUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX IJIEMEHTOB
(paauyc aToma, 3JIEKTPOOTPULATENBHOCTH), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MI0JIO’KEHHUS IEMEHTOB B lleprnonnueckoil cucreme (B MaIbIX IEPUOAAX U [IIABHBIX
NOJrpyNnax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmeHnue kiaaccuuImpoBarh:

7.1

XUMHUYCCKUC 3JICMCHTHI

7.2

HCOPTraHNYCCKUEC BEIICCTBA

7.3

XUMHUYCCKUC PCAKINHN

YMEHUE ONPEACIIATh:

8.1

BAJICHTHOCTD M CTCIICHb OKUCJICHUA XUMHUYCCKUX 3JICMCHTOB, 3apsaJ] HOHA

8.2

BHUJI XUMHYECKOM CBS3U U TUI KpI/ICTaJIJII/I‘{CCKOﬁ CTPYKTYPBI B COCAUHCHUAX
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Kon IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS
NMPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl 0CHOBHOI'O 00111eT0
TpedoBaHus oOpa3zoBanus Ha ocHoBe PI'OC
8.3 XapakTep Cpe/ibl B BOJHBIX paCTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHHH)
8.4 OKHUCJIUTEITh H BOCCTAHOBUTEITh
9 YMeHne xapakTepu3oBarh (U3NYECKHE U XUMHUYECKHE CBOMCTBA!
91 MPOCTBIX BEIIECTB (KUCIOPOJ, 030H, BOAOPOM, rpadur, aiMas, KpeMHHUI, a30T,
docdop, cepa, XJI0p, HATPUIA, KaJIHI, MATHUHA, KaJIBIIUI, ATIOMUHUN, )KEIIE30)
CIIOXKHBIX BEIECTB, B TOM 4YHCJIE€ HUX BOJHBIX pPAacTBOpPOB (BoJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHIBI U TUIPOKCUAbl MeTaiwioB [-IIA rpymm,
9.2 amomunmsi, menu (II), munka, xenesza (II m III), oxcumer yrmepoma (II u IV),
kpemuus (IV), azora u dochopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30THCTast, a30THas, pochopHas, yroapHasi, KpeMHHEBasi KUCJIOTa U UX COJIN)
MPOTHO3UPOBATh M XapaKTepPHU30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT HX
9.3 coCTaBa W CTPOCHUS, NPHUMEHEHHE BEIICCTB B 3aBUCHMOCTH OT WX CBOICTB,
BO3MOXKHOCTh MPOTEKAHHsI XUMUYECKUX MPEBPALICHHUI B PA3JTUYHBIX YCIOBUSAX
10 YMeHUe COCTaBIISITh MOJICKYJISIPHBIC M HOHHBIC YPABHEHUS PEAKIIHIA, B TOM YHUCIIC:
10.1 peaKIMii HFOHHOTO OOMEHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUi
103 WUTIOCTPUPYIOIIMX ~ XMMHYECKHE CBOMCTBA HM3YYEHHBIX KIAcCOB  (TpyIIm)
HEOPraHMYECKUX BEIIECTB
10.4 IO ITBEPIKIAIOINX TCHETUYECKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYHUCISTE (IPOBOJUTH PAcu€Thl):
111 OTHOCUTEIIbHYIO MOJICKYJISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO DJIEMEHTA B COSIMHCHIH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 YPAaBHCHUSM XUMHYCCKHX PEAKIMA W HAXOAWTh KOJMYECTBO BEMIECTBA, 00BEM
Y Maccy peareHTOB WJIH MPOJIYKTOB pEaKIuu
12 Bnanenue (3HaHMEe OCHOB):
OCHOBHBIMH  METOJIaMH  HAy4YHOTO TO3HaHHWs (HAONMIOJeHuEe, HU3MEepeHHue,
12.1 OKCIIEPUMEHT, MOJICITMPOBAHNE) MTPH M3yYECHUU BEIICCTB U XMMHYCCKHUX SBJICHHIA,
yMeH#e chopMyIHpOBaTh MPOOIEMY U TPEUIOKHUTH MMYTH €€ PeleHus
192 0e30macHOi paboOThl C XMMHUYECKUMH BEIIECTBAMHU, XUMHUYECKOW TOCYIOH W
71a00paTOPHBIM 000PYJOBAaHHEM
npaBuJiaMd  0e30MacHOro oOpalleHuss C BEHIECTBAMHU, HCIOIb3YEMBIMU B
MOBCEIHEBHOH JKM3HHM, TPAaBUJIAMH TTOBEJACHHS B IENSIX COCPEIKECHUS 3I0OPOBBS U
12.3 OKpYKaroIIel MPUPOTHON cpebl; MOHUMaHUE Bpena (OMacHOCTH) BO3ACHCTBUS HA
JKUBBIC OpPraHU3MBI  OINpPENCIEHHBIX BEIISCTB, CIIOCOOOB yMEHBINICHUS U
MPEIOTBPAIICHHS MX BPETHOTO BO3ACHCTBUS
13 Hanuaue mpakTHYeCKUX HABBIKOB ITUTAHUPOBAHHS M OCYIICCTBIICHUS CIICAYIONIUX
XUMHUYECKHUX IKCIIEPUMEHTOB:
W3y4eHHEe W OmnHhcaHue (PU3MYECKHX CBOMCTB BEIIECTB, O3HAKOMJICHHE
13.1 C pU3MYECKUMHU H XHMHWYSCKUMHU SIBJICHUSMH, OIIBITHI, HJUTFOCTPUPYIONTHE
MPU3HAKY POTEKAHUS XUMUYECKUX PEaKIUit
13.2 M3y4eHUe CIIOCOOOB Pa3IeIICHHs CMECEi
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IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJjbTaTaM 0a30BOro ypOBHS

NMPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON MPOrpaMMbl 0CHOBHOI'O 00111eT0
TpeOoBaHus o0pazoBanusi Ha ocHoBe PI'OC

13.3

IMOJIYYCHHE KHUCIOpOJa U U3YUCHUC €TI0 CBOﬁCTB; IMMOJIY4YCHHE BOAOPOJa U U3YUCHUC
€ro CBOﬁCTB; IMOJIYYCHHUC YIJTICKHCIIOTO I'ada U U3YUYCHUC CTO CBOﬁCTB; MMOJIYUCHUC
aMMHraKa 1 U3y4C€HHE €Io CBOMCTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIEd PacTBOPEHHOIO
BEIIIECTBA

13.5

NpPUMEHEHUE HWHAMKATOPOB (JakMyca, MeETHIopaHka u (eHondranenHa) s
OTIpeIeJICHUs XapaKTepa CPebl B pACTBOPAX KUCIIOT U IIEI0YEH

13.6

UCCJIEIOBAHNE W OIHMCAaHUE CBOMCTB HEOPraHMYECKUX BELIECTB PA3JIMYHBIX
KJIACCOB; U3YYEHHUE B3aWMOJICUCTBUS KUCJIOT C METaulaMU, OKCHUJIAMH METAJUIOB,
pacTBOPUMBIMM UM HEPACTBOPUMBIMU  OCHOBAaHMSMH,  COJISIMU; IOJIyYEHUE
HEpPAaCTBOPUMBIX OCHOBAHWM; BBITECHEHHE OJIHOIO METAIa JIPYTHMM U3 pacTBOpa
COJIU; UCClIeJIOBaHHE aM()OTEPHBIX CBOIMCTB TMAPOKCUIOB ATIOMUHUS U IIMHKA

13.7

pelieHue  AKCIEePUMEHTAIbHBIX 3amady 1o TemMaM: «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COECIUHCHHI; «INEKTpOTUTHYECKAS JIMCCOLAITHS,;
«Baxkaennmne HeMeTalmnbl W HMX COCAUHCHUS», «BakHeWmme MeTaibl M UX
COECTUHEHUY

13.8

XUMHYECKHE IKCIIEPUMEHTBI, HJUTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS PEaKInuit
MOHHOTO OOMEHa; KAueCTBCHHBIC pEaKIUW HAa MPHCYTCTBYIOIIHE B BOIHBIX
pacTBOpax HOHBI: XJIOpUA-, Opomun-, monuia-, cynbdar-, docdar-, kapboHar-,
CWJIMKAT-aHUOHBI, THIPOKCHI-UOHBI, KATHOHBI aMMOHUS, MAarHus, KaJbIus,
ITIOMUHMS, JKene3a (2+) u xxenesa (3+), menu (2+), MUHKA

14

VYMmenue:

141

MNPpEACTAaBJIAThL PE3YJIbTATBI JKCIICPHUMCECHTA B (I)opMe BBIBOAOB, J0Ka3aTCJIbCTB,
l"pa(bI/IKOB n Ta6J'II/IH W BBIABJIATH OMIIMPUYCCKHUEC 3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATL CBA3U MCEXKAY PCaJIbHO Ha6J'IIOI[aeMI)IMI/I XUMHUYCCKUMU ABJICHUAMU
" mIponeccamMu, IMpoOUuCXoAssiuMU B MaKpoO- U MHUKPOMHPE, OOBSACHATH ITPUYIHNHBI
MHOFOO6pa3I/I$I BCIICCTB

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA OCHOBHOM

I'oOCYIJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [lepBoHavyasIbHBIE XUMUYECKHE MTOHATHUS

1.1 Unctele BemecTBa U cMecu. CriocoObl pa3ieNieHus: cMecei

12 ATOMBI U MOJIEKYJIbL. XUMHUYECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. [IpocThie
U CIIOJKHBIC BEIICCTBA.

1.3 Xumudaeckas hopmysa. BaJeHTHOCTh aTOMOB XUMUYECKUX AJIEMEHTOB. CTETICHb OKUCIICHUS

14 3aK0H IIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHTENbHas aToMmHas macca. OTHOCHTEIbHas
MOJIEKYJIsipHas Macca. MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COEAMHEHU N

15 KonnuectBo BemiectBa. Monb. MomnspHas macca. Momnsipabiii 00bEM ra3oB. B3zanMocssi3b
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

16 dusznueckue W XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ TpHu3HaKU. 3aKoH
COXpaHEHHUs MACChl BEHIECTB. XUMUYECKHUE YPaBHEHUS
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Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
9 [lepuognueckuit 3akoH u  [lepumoguyeckas cucTeMa  XHMHUYECKUX  DJIEMEHTOB
JI.1. Menneneera. CTpoeHrue aToMOB
[Tepuonuueckuii 3akoH. Ilepumogmyeckas cucrema xumudeckux siemeHToB [[.U. Menne-
2.1 neea. Ilepuonsl u rpynnbl. @U3HUECKU CMBICT TOPSAKOBOIO HOMEpPA, HOMEPOB MEPUOAA
Y TPYIIIHI 3JIEMEHTa
Crpoenue aromoB. CoctaB aToMHBIX sifep. M3oronsl. DiekTpoHsl. CTpOEHHE 3JIEKTPOHHBIX
2.2 o0Oosiouek aroMoB TmepBbIx 20 XUMHYECKHX dyeMeHTOB Ilepuoanyeckoit cucTembl
JI.. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPHOJIOB,
23 Kanusl, Kanblus (paadyca aTOMOB, AJIEKTPOOTPHULATEILHOCTH, METAIIMYECKUX U HeMeTa-
JIMYECKUX CBOMCTB) U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIeMeHTOB B [lepuo-
JIMYECKON CUCTEME U CTPOCHHEM UX aTOMOB
3 CtpoeHue BenecTBa
31 Xumudeckasi cBsi3b. KoBaneHTHas (moyiipHass M HEMOJSpHAs) CBSA3b. JIEKTPOOTPHUIIA-
TEJIbHOCTh XUMHUYECKUX 31€MEHTOB. MloHHas cBsA3b. MeTannuueckast CBs3b
39 TI/IH\JBI KPUCTAUIMYECKHUX PEIIETOK (aTOM}vIa;I, noHHas, MeTaJ'IJ'II/ILIeCKaiI), 3aBUCHMOCTh
CBOMCTB BELIECTBA OT THNA KPUCTAUINYECKON PEIIETKU U BUJA XUMUYECKON CBS3H
4 Baxkneiiimue mnpeacTaBUTENM HEOPraHWYECKUX BellecTB. HemeTtamnsl M HUX COETUHEHMS.
MeTaibl U X COeTUHEHUS
Knaccudpukanys M HOMEHKJIAaTypa HEOPraHMYECKUX COEJUHEHMI: OKCHAOB (cosieobpa-
41 3yIOLIME: OCHOBHBIC, KHCJIOTHBIE, aM(OTEepHbIE) H HecoyieoOpasylolle; OCHOBAHHMA
(ménoyn U HEpacTBOPUMBIE  OCHOBAaHMS);  KHUCIOT  (KHUCIOPOJCOJEpKallue U
OECKHUCIOPOAHbBIE, OHHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEIHUX M KHCIIBIX)
42 dusnyeckue U XMMHUYECKHE CBONCTBA IMPOCTHIX BELIECTB-HEMETAJUIOB: BOAOPOAA, XJIOpa,
KHUCJIOPOAA, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUs
du3ndyecKkue U XMUMHUUYECKUE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIMTHUS, HATpuUs, Ka-
4.3 JUS, MaTHUSL M KaJbLiMs, aJIOMMHHUS, Kele3a. DJIEKTPOXUMHUYECKUH psii HamnpsKeHUi
METAJIJIOB
44 dusnyeckue M XMUMHUYECKHE CBOMCTBAa BOJOPOJIHBIX COEIMHEHUH HEMETAJUIOB: XJIOpO-
BOZOPOJa, CEPOBOAOPOJA, AMMHAKA
dusnyeckue W XUMHYECKHE CBOiicTBa OKcuaoB HemetamioB: cepel  (IV, VI),
4.5 asora(Il, 1V, V), docdhopa(lll, V), yrmepoma(Il, IV), xkpemuusa(IV). IlomyueHue OKCHIOB
HEMETAJIJIOB
46 Xumunyeckue cBoiictBa okcuaoB: MetamwioB |A-IIA rpynn, nunaka, wMemu(Il) wu
' xenesa(ll, 111). TlonmydeHre OKCHIOB METAJIIOB
47 XUMHYECKHE CBOMCTBA OCHOBAHUM U aM()OTEPHBIX THAPOKCUAOB (HA IPUMEPE THIPOKCHIOB
' IIOMUHUS, XKelne3a, IMHKa). [lomyyenne ocHoBaHUH 1 aM(OTEPHBIX T'HIPOKCHIOB
OO0mue XMMHYECKHE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOJHOM, CEpOBOAOPOIHOMN, CEPHHUCTOM,
4.8 CepHOM, a30THOW, (ochopHON, KpeMHUEBOW, yronbHOil. OcoOble XMMHUYECKHE CBOWCTBA
KOHIICHTPUPOBAHHOM CEpHOM M a30THOM KUCIOT. [loydenne kucior
4.9 OO6mme XuMUIECKHEe CBOMCTBA CpeHuX coiied. [lomydenne comneit
410 [Tonmyyenue, coOupaHue, pacrmo3HaBaHHE BOJOPOJA, KHCIOpPOJa, aMMHUAKa, YTJIEKHUCIOro
rasa B JJabopaTOpuu
411 [TonyyeHnne ammuaka, CEpHOM M a30THOM KHUCIOT B MPOMBIIUIEHHOCTH. OO1e crnocoobl
MOJIy4YEHHUS] METAJIJIOB
4,12 | I'enerndeckas CBSI3b MEX]Yy KJaCCaMU HEOPTaHWYECKUX COEIMHEHHH
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Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
S) XUMHUYECKUE PEAKIIUU
Knaccudukanuss XUMUYECKUX peakiuil M0 pa3IUYHBIM MPHU3HAKAM: 10 YUCIY U COCTaBYy
5.1 YUYacTBYIOLIMX B pEaKUUM BELIECTB, 10 TEIUIOBOMY 3(PQEKTy, MO0 M3MEHEHHUIO CTENeHeH
OKHCJIEHUS] XMMHUYECKHX JIEMEHTOB
59 TennoBoil 3¢pdexr xumuueckol peaxkuuy, TEePMOXUMHUUYECKHE YpaBHEHHs. DK30- U 3HJO-
TEPMHUUYECKHE PeaKIMU. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCINTENBHOBOCCTAHOBUTENBHBIE peakunu. OKHUCIuTeNn UM BoccTaHoBuTeNu. [Iporeccel
5.3 OKHCJICHHS. M BOCCTAQHOBJICHMsI. DJIEKTPOHHBIA OalaHC OKUCINUTEIbHOBOCCTAHOBUTEIBHOM
peakuuu
5.4 Teopus snexTponutTudeckoil tucconuannu. KatnoHsl, aHHOHBL. DIEKTPOIUTHI M HEAIEKTPO-
nuThl. CUIIbHBIE U CJ1a0ble 31eKTPoauThl. CTereHb TUCCOIHALNT
55 PeaKI{I/II/I MOHHOTO 0OMeHa. Y CloBUs NpOTeKaHHs peakiuii HOHHOro 0OMeHa, MOJIHbIE U CO-
Kpali€HHbIE HOHHbIE YPABHEHHUS peaKuil
6 XuMUsI U OKpy’Karolias cpeja
BemectBa u marepuanbsl B IMOBCEIHEBHOW XM3HHM 4elloBeKa. be3zomacHoe MCHOIb30BaHUE
6.1 BEUIECTB M XUMHYECKMX peakuuid B sabopatopuu u ObiTy. IlepBas mnomomp mnpu
XMMHUYECKHX OXKOrax M OTPaBJICHUSIX
XUMHUYECKOE 3arpsA3HEHHE OKpYKaollel cpeabl (KUCIOTHbIE NOKIH, 3arpA3HEHHE IOYBBI,
6.2 BO37yXa M BOAOEMOB), crnocoObl ero mnpenorspaimieHus [IpenenbHas nomycTumas KOH-
' uentpauus Bewects (I1J1K). Poias XxuMuu B pelieHUH 3KOJI0TMYECKUX MpodieM. YcusieHue
NapHUKOBOro Y deKTa, pa3pylieHne 030HOBOTO CII0s
[Tpumenenue cepsl, a3ota, hocdopa, yraepoaa, KpeMHHUS U UX COSAUHEHHH B OBITY, ME/IU-
6.3 LIUHE, IPOMBILIIECHHOCTH U CEIbCKOM X03sicTBe. [IpuMeHeHre MeTallIoB U CIUIaBOB (CTalb,
' YyT'yH, IIOPATIOMUHHHA, OpoH3a) B OBITY M MPOMBIIIICHHOCTH WX coenuHeHwid. [lonsTne
0 KOPPO3HH METAJNIOB, OCHOBHBIE CITOCOOBI 3aIIUTHl X OT KOPPO3UHU
6.4 [TpupoaHbIE MCTOYHHMKM YIIEBOJOPOJOB (Yroiib, MPUPOJIHBIA ra3, HE(PTh), MPOAYKTHl HX
nepepaboTku (6EH3UH), X POJIb B OBITY M IPOMBIIUIEHHOCTH
IlepBoHauanbHble TOHATHS 00 OPraHMYECKHUX BELIECTBAX KAaK O COEIMHEHMSAX Yriepoja
6.5 (MeraH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, TJHUIEpUH, yKcycHas kuciora). [lonstue o
OMOJIOTMYECKH BA)KHBIX BEILIECTBAX: JKUPAX, OeNKax, yrieBoJaXx — M UX POJNU B JKU3HU
YeJloBeKa
7 Pacuérsr:
7.1 110 (hopMysaM XMMHYECKUX COCAMHEHUM
7.2 MaccChl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHEHHSIM

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIbHOI'O NTIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

1. Xumus, 9 kimace: yue6.ms obmeoodpaszosat. opranmzanuii/ O.C [Mabpuensn., U.I'. Octpoymos,
C.A. CnankoB — 3 e u3z,- Mocksa: «IIpocsemenue», 2021.-223 crp.

METOINYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

1. COopuuk 3anau, ynpaxseHuil u tectoB no xumun ®I'OC 8-9 knaccwl. H.J[. CBepanoBa k
yueonunkam O.C. I'abpuensn, U.I'.Octpoymos, C.A. Crnaakos. U3n.»3k3amen»M.:2021
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HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Poccuiickas snexTponHas mkoja https://resh.edu.ru/?ysclid=metivvjdkr253434377
OO6pa3zoBarenbHbIi nopran Ha Oaze MHTEPAKTUBHON 1aT(hOPMBI YUU.py
https://uchi.ru/teachers/lIk/main

bubmuorexa [JOK



https://resh.edu.ru/?ysclid=metivvjdkr253434377
https://uchi.ru/teachers/lk/main
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