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HOACHUTEJ/IBHASA 3AIIMCKA

[Iporpamma 1o XuMUM Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs COCTaBJIEHA
Ha OCHOBE TpeOOBaHMN K pe3yabTaTaM OCBOCHMSI OCHOBHON 00pa30BaTeIbHOMN
pOrpaMMbl OCHOBHOTO ob1iero odpazoBanusi, npeacrapieHHbix B @I'OC 00O, a
TaK)kKe Ha OCHOBE (eaepaibHOM paboyeil mporpaMMbl BOCIUTAHUS U C YUYETOM
KOHIIETIIMK TPEnoiaBaHusl y4yeOHOTro mpeaMera «XuUMHs» B 00pa3oBaTeIbHBIX
oprannsanusx Poccuiickon denepannn.

[Iporpamma mo XuUMUM JAa€T MNPEACTABICHHE O LEIAX, OOIIEeH cTpaTeruu
oOyueHHUsl, BOCIMUTAHUS W Pa3BUTHSA OOYYAIOIIUXCS CPEICTBaMU Y4eOHOTO
npeamera, YCTaHABJINBAECT 00s13aTENBHOE MIPEAMETHOE COJIepKaHue,
OPEeIyCMaTPUBAET paCHpENEIEHUe €ro Mo KijaccaM U CTPYKTypUpPOBaHUE II0
pazzienaM W TeMaM MpOrpaMMbl MO XUMHHU, ONPENETSAET KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTUKHU coziepxKaHusl, PEKOMEHTyEMYIO
[OCJIEOBATENBHOCTh ~ M3YYEHMS] XUMHUHM C  YY4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro  Ipolecca, BO3PACTHBIX
0COOCHHOCTEN  OOyuaroluxcs, OIpeneisieT BO3MOXKHOCTH —NpeaMmeTa  AJis
peanuzaiuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0O0pa3oBaTeIbHOM
MporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA, a TaKkKe TpeOOBaHUU K
pe3yibTaTaM 00y4YeHHs] XUMUHU Ha YPOBHE LieJe M3ydeHUs ImpeaIMeTa U OCHOBHBIX
BUJOB Y4eOHO-IIO3HABATEIbHOW JEATENIBHOCTH OOYYaIOLIErocss MO OCBOEHUIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XUMHUU CIYKUT OCHOBOW JUisi (POPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero MnpeacTaBIE€HUNH O MaTEepUAIbHOM E€AMHCTBE MHUPA, BAKHYIO
poiib UrparoT GopMUpyEeMble XUMHEH MpeACTaBIE€HUS O B3aUMOIPEBPALLECHUSIX
SHEPruM U 00 SBONIIOLMM BELIECTB B NPUPOJE, O MYTAX PEUIeHHs TI100aJbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM,
NUIIEBOM U 9KOJOTUYECKON O€30aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peaiu3aliii BO3MOXXHOCTEHN JJIsi CaMOpPa3BUTHS U (HOPMUPOBAHUS
KYJbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHpPOBAHHWE MBIIUIEHUS W TBOPUYECKUX CIOCOOHOCTEU
oOydJaronuxcsi, HaBBIKOB HX  CaMOCTOSATENIbHOM  y4eOHOW  JesiTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M UCCIEIOBATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B
MMOBCETHEBHOM XKM3HU, TaK U B MTPO(PECCUOHAILHOMN JICSITEIBHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
LEJOCTHOTO B3IJIs[1a HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SIBIIIETCS OTBETCTBEHHBIM
ATanoMm B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YYarOIUXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAHMSM, K IPUPOJE, K YEITOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTHMYECKOE
o0pa3oBaHUE 00YYAIOIITUXCS.

Jlanubple HampaBieHUss B OOy4YeHMM XWUMUU OOECIEeUMBAIOTCS CHelUpUKOn
colepkaHusi  y4yeOHOro  MpeaMera, KOTOPbIM  SBJISETCS  MEJaroruyecku



aJlalITUPOBAHHBIM OTpa)KEHUEM 0a30BOM HAyKU XMMHUU HA ONpPEAEIEHHOM dTane eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHUs OPUEHTHPOBAH Ha
OCBOCHHME OOYYalOIIMMHCS CUCTEMBI MEPBOHAYAIbHBIX MNOHITHI XHMHH, OCHOB
HEOPraHWYECKOM XUMHM U  HEKOTOPBIX OTHEIbHBIX 3HAUUMBIX TOHSATUH
OpPraHUYECKON XUMUH.

CrpykTypa conep:KaHUsi MpPOrpaMMbl MO XHUMHH C(OPMUpOBaHA Ha OCHOBE
CUCTEMHOTO Moaxoja K €€ m3ydyeHuro. CopepraHue CKIAAbIBAETCS U3 CHCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUA O XUMHUYECKOU
peakuuu. OO0e 3TH  CHCTEMBl CTPYKTYPHO OpIaHHU30BAHBl [0 MPUHIUILY
[IOCJIEIOBATENBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE TEOPETUYECKHUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3U;

— MPEACTABJICHUHN 00 3JIEKTPOIUTHUECKON TUCCOIMAIINY BEIIECTB B pACTBOPAX.

Teopernyueckne 3HaHUS  pPACCMATPUBAIOTCS HA  OCHOBE  AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHS K IpyrOMY, BBIIOJHSS (YHKIIUN OOBSICHEHHS M IPOrHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS U BO3MOXXHOCTEW NMPAKTUYECKOTO IPUMEHEHUS U MOIYYEHUS U3y4aeMbIX
BELIECTB.

OcBoeHue mnporpaMMbl MO  XHMHH  CHOCOOCTBYET  (POPMHUPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABJISAIOIIEN HAYYHOM KapTUHBI MHPA B JIOTHUKE
€€ CUCTEMHOU MPUPO/IbI, IEHHOCTHOI'O OTHOWIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUs B Hayke. V3ydeHHe XUMUHU NPOUCXOAUT C IMPHUBJICYEHHEM 3HAHUU W3
paHee M3y4YeHHBIX Y4eOHbIX npeameToB: «Okpyxaromuii mupy, «buomorus. 5—7
Kjaccel» U «Pusnka. 7 Kiaacey.

[Ipu u3ydeHun XUMUM MPOUCXOAUT GOPMUPOBAHNE 3HAHUN OCHOB XMMHYECKOMN
HAyKH KakK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUYECKON AESITeNbHOCTU
YesloBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KyJIbTYpbl. 3ajada y4yeOHOro
peiIMeTa COCTOUT B (POPMHUPOBAHUN CUCTEMbBI XMMUUECKUX 3HAHUN — BaXKHEHIINX
(akTOB, MOHSTHI, 3aKOHOB U TEOPETUUYECKUX TMOJIOKEHUM, TOCTYMHBIX 0000UIEHUI
MHPOBO33PEHYECKOT0 XapakTepa, s3blka HAayKd, B TMPUOOIIEHUH K HAyUHBIM
METOJAaM IIO3HAaHHWS NPU HU3YYEHUM BEIIECTB W XWMHYECKHX pEakluil, B
(GbopMHPOBAHMY U PA3BUTUH NTO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUHU B Y4eOHO-
[IO3HABATEJIbHOM U y4eOHO-UCCIIEN0BATENbCKON JESTENBHOCTH, OCBOCHUU IPABUII
0€301acHOro OOpalIeHNs C BELECTBAMH B [IOBCETHEBHOW KU3HHU.

[Ipy m3ydyeHHH XMMHUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUSI Ba)KHOE
3HaYeHHe MPUOOPENN TaKue 1, KakK:

— (QopMHUpOBaHME MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO pPEIICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;



— HAMpaBJIEHHOCTbh 00YYEHHUs Ha CUCTEMATUYECKOe MPUOOIIEHNnE 00yJatonuXcsl
K CaMOCTOSITEIIbHOM MTO3HABATENHLHOMN JEATEIbHOCTH, HAYYHBIM METO/IaM MO3HAHUS,
(opMUPYIOLTUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH;

— o0ecreyeHue yCiaoBHH, CIIOCOOCTBYIOMMUX MPHOOPETCHHUIO O0YYarOIIMMUCS
OMbITa Pa3HOOOPA3HOM MAEATENBHOCTH, MO3HAHUS M CAaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAY€HUE s
Pa3JIMYHBIX BUJIOB JEATEIBHOCTH;

— (opmupoBanne o0meld (GYHKIIMOHATHPHOW ¥  E€CTECTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM YHCJI€ YMEHHUU OOBSICHATH W OICHUBATh SIBJICHUS
OKPYXAIOIIEr0 MHUpa, UCIOJIb3ysl 3HAHUS U OIbIT, MOJIYYEHHBIE MPU H3YYECHUU
XUMUU, TPUMEHSTh UX TIPU PEUICHUHU MPOOJIEM B IMOBCEIHEBHON KU3HU U TPYAOBOU
NEeSATENbHOCTH;

— ¢opMuUpOBaHUE y 00YUAIOIIUXCS TYMAHUCTUYECKUX OTHOIICHUHN, MOHUMAaHUS
[IEHHOCTH XMMHWYECKUX 3HAHUU NJIs1 BBIPAOOTKH SKOJOTHYECKHU LEIeco00pa3HOTo
NMOBEACHUS B OBITY M TPYIOBOM JEATEILHOCTH B NEJISAX COXPAHEHHSI CBOETO
310POBbS M OKPYKAIOLEH IPUPOAHON CPEMBL;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIMTAaHUI0O HA OCHOBE YCBOEHHS OOIIECUETOBEYECKUX  ILIEHHOCTEW,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MPOQWIST U HAIMPaBICHHOCTH JAJILHEUIIETO
00yueHus.

Yuciio yacoB, OTBEIEHHBIX JJI U3y4eHUs XUMUU B 9 kinacce — 68 yacos (2 yaca
B HEJEIO).



COILEPKAHUE OBYUEHUSA

BemecTBo M XMMHYeCKas peaKus

[Tepuonnueckuii 3akoH. llepuoanueckas cucrema XMMHYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHU CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KNS, KAJIbLHS U UX COCAUHEHUN
B COOTBETCTBUHM C IIOJIOKEHHEM »JJeMEHTOB B llepuomnueckoil cucreme u
CTPOEHHUEM HX aTOMOB.

Crpoenue BemecTBa: BUIbl XHUMHYECKOW CBA3U. THUIBI KPUCTAUIMYECKHX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYECKOW PEIIETKUA U
BUJ1a XUMHYECKOH CBS3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEIHIECTB. XHUMUUYECKHE
CBOWCTBA BEIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJaccaM HEOPraHWYECKHUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanusa XumMuueckux peakiyii Mo pa3IndHbIM MpU3HaKaM (110 YUCITY U
COCTaBy YYacTBYIOIIMX B pEakLUMU BELIECTB, IO TEIJIOBOMY 3(PQeKTy, 10
U3MEHEHUIO CTENEHEH OKHMCIEHUS XMMHYECKHUX 3JIEMEHTOB, 10 OOpaTUMOCTH, I10
YYACTHIO KaTalau3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIUH, TEPMOXUMHUUYECKHUE
YpaBHEHHS.

[Tonsitue o ckopoct xumudeckod peakiuu. [lonarue 006 0OpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusix. [[oHsATHEe O TOMOTEHHBIX U TETEPOTCHHBIX
peakuusx. [lonstue o katanuze. [lonsitue 0 xuMuyeckomM paBHOBeCUU. DaKTOPBHI,
BIMAIOIIME HA CKOPOCTh XWMHMYECKOM PpEAKUWH W TOJIOKEHHE XUMHUYECKOTO

paBHOBECHSI.
OKUCANTETbHO-BOCCTAHOBUTEIBHBIE peaxkuuu, DIEKTPOHHBIN Oayanc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBnenue YpPaBHEHUU

OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMH C  HCHOJIB30BAHHEM  METOAA
AJIEKTPOHHOTO OajaHca.

Teopusi 3IEKTPOIUTUUECKON AUCCOLMAIUU. DIEKTPOJHUTHI U HEIIEKTPOIUTHI.
Karnonsl, aHnonsl. MexaHu3M AUCCOLMALMA BEUWIECTB C PA3JIUYHBIMU BUJIAMHU
XUMUYecKoi cBsizu. CteneHs aucconuanvu. CUIbHBIE U CIIa0bIe SJICKTPOJIUTHI.

Peakuun moHHoro obmeHa. YcCiaoBUS MPOTEKaHUs pPeakIuii MOHHOTO OOMEHa,
NOJIHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuuil. CBOMCTBa KHUCIHOT,
OCHOBAHHI M COJICH B CBETE MPEJCTABICHUHN 00 DIIEKTPOTUTHUCCKON TUCCOIUAIINN.
KauectBeHnnbie peakunu Ha HOHBL. [IOHSATHE O THIPOIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISAMHU KPUCTAUIMYECKUX PELIETOK HEOPraHU4EeCKUX
BELIECTB — METAJUIOB M HEMETAUIoB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEAKLIUU OT
BO3JCHCTBUS  Pa3iMuYHbIX  (PAKTOPOB, HCCIEIOBAaHHE  JIIEKTPOMPOBOJHOCTH
PacTBOPOB BEILIECTB, MpoIlecca AUCCOIUALMN KUCIIOT, 1eJ04Yel U coliel (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEO MAaTEepUaliOB), TMPOBEIAEHUE OIbBITOB, HILTIOCTPUPYIOIINX



OpPU3HAKK TPOTEKaHUs peakuuid HOHHOro obOmeHa (oOpa3oBaHME OCaKa,
BbIJICJICHUE Ta3a, O00pa3oBaHUE BOJIbI), OIBITOB, HLIIOCTPUPYIOMIUX PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEHHE, pPEaKUUu pPa3iIoKEHUs,
COCIMHEHHMsI), pAClNO3HABAHHE  HEOPraHMYECKUX  BELIECTB €  [OMOIIBIO
KaueCTBEHHBIX PEaKIINil Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4.

Hemeranbl U ux coeinHeHUA

OO6mrast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA IMPOCTHIX
BEILIECTB — FAJION€HOB. XMMUYECKHE CBOKCTBA HA MPUMEPE XJIopa (B3aUMOJEHCTBHE
C MeTajllaMH, HEMeTajulaMH, IejaodaMu). XuopoBojopos. CoisiHas KHUCIIOTa,
XUMUYECKUE CBOWCTBAa, IIOJIyueHHE, NpuMeHeHue. JleiictBue xjopa H
XJIOPOBOJIOPOJIa HA OPTaHU3M YeJIoBeKa. BaxkHenmme XI0puasl U UX HAXOXKJICHUE B
IPUPOJE.

OOmass xapakrtepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTepHbIE CTENEeHU OKucieHus. CTpoeHue W (PU3NUYECKHE CBOWCTBA
IPOCTBIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMHN KUCIOPOAA U
cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOAOpPOA, CTpOEHUE, (PUBHYECKHE U
XUMHUYecKkue cBoicTBa. OKCHABI Cepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas kuciora, Gpu3nyecKkue U XUMUYECKUE CBOMCTBaA (001IMe KaK MPEeACTaBUTENS
KJjacca KHUCJIOT M creuupuyeckue). XUMUYECKUE PEAKIMH, JeKallue B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOJydeHHs] CEpHOM KHUCHOThI. llpumeHenue cepHO
KUCIOThl. COJM CepHOM KHUCIIOThI, KaueCTBEHHas peaklus Ha CyJIb(aT-uoH.
Haxoxnenue cepel m €€ coeauHeHHWd B MpUpoae. XHUMHUYECKOE 3arpsA3HCHHE
OKpY)Xalollled cpeAbl COENMHEHUSIMU cepbl (KUCIOTHBIE MAOXKAM, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CIOCOOBI €T0 MPEJOTBPAILCHUS.

OO6mast xapakTepucTtuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSA
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCIIECHUS. A30T, paclpoCTpaHEHHE B MPUPOJE,
¢usnyeckue u xumuueckue cBoiictBa. KpyroBopor a3ora B mpupojie. AMMHUAK, €ro
¢uznyeckue U XMMHUYECKHUE CBOMCTBA, MOJyYeHUEe U npuMeHeHue. Coau aMMOHMUS,
ux (pu3nyueckue U XMMUYECKHe CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHHUA. A30THAasl KUCJIOTa, €€ ModydyeHue, (PU3MUYECKUe U XUMHUYECKUE
cBoiicTBa (OOHIME Kak TMpPEACTaBUTENS Kiacca KUCIOT W cHenupuyeckue).
Hcnonp3oBaHre HUTPATOB M COJICH aMMOHHMS B Ka4€CTBE MUHEPAIbHBIX yI0OPECHHIM.
XVWMHUYECKOE 3arpsi3HEHUE OKPYXKAIOLEH Cpellbl COEAUHEHUSAMH a30Ta (KHCIOTHBIE
JOKM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOA0EMOB). Docdop, alIoTpomHbIE
Moaudpukanuu ¢Gocdopa, Guznueckue U XxumMuueckue cpoiictBa. Oxcun docdopa
(V) u dochopnas kucnora, pusnuecKkue U XUMUYECKHE CBOWCTBA, IMOJYYEHUE.
Hcnonp3oBanne hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

Obmas xapakrtepuctuka 31aeMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHbIE CTETIEHU OKUCIIECHHUA. YTIIEpOI, aJUIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpoJe, pU3nyeckue U XUMMUYECKUE CBOMCTBA. AJCOpOIMs.



Kpyrosopor yraepona B mnpupome. Oxkcuasl yriaepoja, HUX (U3HUECKHE U
XUMUYECKUE CBOICTBA, JIEWCTBHE Ha JKMBbIE OpPraHu3Mbl, TIOJIYYCHHE U
MIPUMEHEHUE. DKOJIOTHUECKHE NpOoOJIeMbl, CBSI3aHHbIE ¢ OKcuaoMm yriaepona (IV),
TUNOTe3a T00aTbHOrO MOTEIJICHHS KIMMaTa, MapHUKOBBIA 3¢ deKT. YronbHas
KUCIIOTa W €€ CONU, X (PU3MYecKue U XUMHUYECKHUE CBOWCTBA, IMOJY4YEHUE U
npumeHenue. KauecTBeHHass peakuuss Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIJICHHOCTH U CETECKOM XO31CTBE.

[TepBoHavYaIbHBIC TIOHATHS 00 OPTraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yraepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJI, TIMIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HCTOYHHMKH  YIJIEBOJOPOJOB (Yyrojb, MPUPOJIHBIA Ta3, HePTh),
OPOAYKTHl HUX TepepaboTku (O€H3WH), X POJb B OBITY W MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOOTUYECKU BAKHBIX BEHIECTBAX: KHUPaAX, OENKax, yriieBoJgax — U UX
polu B KM3HU UENOBeKa. MarepualbHOE €IMHCTBO OPTaHUYECKUX W
HEOPTaHUYECKUX COCTUHEHUHN.

Kpemunii, ero ¢usnueckue # XUMHYECKHE CBOWMCTBA, IMOJYYCHUE U
npuMmenenue. CoenHeHus: KpeMHus B npupoze. OOuue npeacTaBieHust 00 OKCUae
kpemuus (IV) u kpemuueBoit kuciore. CUIMKATBI, UX HUCIOJIb30BAHUE B OBITY, B
MPOMBINIJICHHOCTH. BakHelme cTpouTenbHbIe MaTepUaNbl: KepaMUKa, CTEKIIO,
IIEMEHT, OeToH, ene300eToH. I[IpoGiaeMbl  0G€30MacHOr0  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepuUMeHm

M3yueHHE O0Opa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUYECTBCHHBIX PEaKIUi Ha XJIOPUA-HOHBI U HAOJIOEHNE TPU3HAKOB
UX TPOTEKAHUs, OIBIThI, OTpa)xaromme QU3NUECKHe U XHUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIMHEHHH (BO3MOXKHO WCIOJB30BAaHUE BHUICOMATEPUATIOB),
03HAaKOMJIEHUE ¢ 00pa3laMu XJIOPUAOB (TaIOT€HUAO0B), O3HAKOMIIEHHE C 0Opa3iaMu
ceppl M €€ COoeAMHEHUAMU (BO3MOXKHO WCTOJIB30BAaHUE BHUACOMATEPUATIOB),
Ha0IroIcHUE Tpoliecca OOyTIIMBaHMS caxapa MoJ JCHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOU KUCJIOTHI, U3yYECHNE XUMUUYECKUX CBOMCTB pa30aBIEHHON CEPHOUN KHUCIIOTHI,
MPOBE/ICHNE KAYECTBEHHOW peakIuu Ha CyJIb(})aT-uoH W HAONIOJCHHUE MpU3HaKa e
NPOTEKaHMs, O3HAKOMIIEHHE C (PU3MYECKHMMH CBOWCTBaMHU a3o0Ta, ¢ochopa U HX
COEIMHEHHUI (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEpPUAJIOB), 0Opa3liaMHi a30THBIX
u (GochopHBIX yIOOpeHUid, MOTyuYeHHEe, COOMpaHue, pacro3HABaHUE W U3y4YEHUE
CBOWCTB aMMHaka, MPOBEACHHE KAYECTBEHHBIX pEAKIMA HAa HOH aMMOHUS U
dochaT-uOH ©W WIyUYCHHWE TPU3HAKOB WX TMPOTCKAHUs, B3aUMOICHCTBHUE
KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), M3yUYEHHUE MOJENeN KPUCTALIMYECKUX PpEeIIETOK anmasa,
rpaduta, ¢ymnepeHa, 03HAKOMIIEHHE C TPOIECCOM ancopOIuyd PacTBOPEHHBIX
BEIIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOTa3a, TMOJIyYCHHUE,
coOupaHue, pacrno3HaBaHWE W U3YYEHUE CBOMCTB YIJIIEKUCIOTO Tra3a, IMpoBeleHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB UX



MPOTEKAHUs, O3HAKOMJICHME C TMPOJAYKIMEH CUJIMKATHOW MPOMBIIIJIEHHOCTH,
pellIeHUE JKCIEPUMEHTANbHBIX 3a/a4 Mo TeMe «BakHeillime HeMmeTalsibl U HX
COCIMHECHUSD.

MeTtajuibl 4 UX COCAMHEHMS

OO6mas xapakTepUCTHKA XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nosioxkenud B [lepuonnueckon cucreme xumudeckux snemeHToB /. 1. Menneneesa
U cTpoeHusi atToMoB. CTpoeHue MeTauioB. MeTramindeckas CBsi3b U METaNIMuecKast
KpUCTAJUIMYECKasi PEIIETKA. DIEKTPOXUMUUYECKUU Psii HANPSHKEHUH METaslIoB.
dusnueckre W XUMHYECKHE CBOWCTBA MeTauioB. OOmMe CrmocoObl IMOTydeHUs
MeTaiioB. [loHSATHE O KOPPO3UM METAIJIOB, OCHOBHBIC CIOCOOBI 3aIUTHI UX OT
koppo3un. CruiaBbl (CTajib, YyTyH, TIOPATIOMHHUM, OpOH3a) U MX NMPUMEHEHHE B
OBITY U IPOMBIIIICHHOCTH.

[[lenounsle MeTauIbl: MOJIOXKEHHE B llepuoanueckod cucTteMe XUMHYECKHX
aneMeHTOB [[. M. MeHneneeBa, CTpOCHHE UX aTOMOB, HAaXO0XIACHUE B IPUPOLIE.
duznueckre U XUMHYECKUE CBOWMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U
TUIPOKCHABI HATpusi W Kanus. lIpUMEeHeHHe MIETOYHBIX METAUIOB M HMX
COCIMHECHUMU.

[[lenouyno3eMebHbIE  METa/JIbl MarHuii W KajJbLlMM: IIOJIOXKEHHE B
[lepnoanueckon cucreme xumudeckux saeMeHToB /. 1. Menaeneesa, ctpoeHue ux
aTOMOB, HaxoXkJeHue B npupoje. uzndeckue u XUMUUYECKHUE CBOWCTBA MAarHus U
Kayblus. Baxueie coeuHeHUs KaibIus (OKCHU, TUIPOKCUT, COH). JKECTKOCTH
BOJIbI M CIIOCOOBI €€ YCTpaHECHUS.

AsnroMuHUA: noJio)keHue B [lepuoanyeckoil cucteMe XMMHYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HME aToma, HAaXOXKJIeHUE B mnpupone. Pusuueckue u
XUMHUYECKUE CBOMCTBA amtoMuHMsI. AM(OTEepHbIE CBOICTBA OKCHIA M THAPOKCHUIA
AJFOMUHMUSL.

JKenezo: nonoxkenue B [lepruoanueckoil cucreme XuMu4eckux snemeHToB Jl. M.
MengeneeBa, CTpOCHME aroma, HaxOoXJIeHue B nOpupone. DPusuueckue U
XUMHYECKHUE CBOMCTBA kelne3a. OKCubl, THAPOKCUIbI U conu xkenesa (II) u xenesa
(IIT), mx coctas, CBOMCTBA U MOTYyYECHHE.

Xumuyeckuii IKCnRepuMeHm

O3HAaKOMJIEHHE C o0pasllaMd METaUVIOB M CIUIAaBOB, HX (U3WUYECKUMU
CBOWMCTBAaMHU, M3Yy4YEHUE  pPE3yJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUS M HaTpus C BOJOW (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHUAIIOB),
WCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOIECCAa TOPEHUS XKeJIe3a B KUCIOPOJIE
(BOBMOXXKHO  HCIIOJIb30BaHME  BHJICOMATEPHAIIOB), TMPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MAarHUs, KaJIbI[Us, aTIOMUHUSA, IUHKA, xere3a (II)
u xeneza (III), mequ (I), HaOmroaeHMEe W OMUCAHHWE MPOILIECCOB OKPAIIMBAHUSA
IJJaMEHU WOHAMHM HaTpWsl, Kajiusd U Kaublusg (BO3MOXXHO HCIOJb30BAaHUE
BUJIEOMATEPUAIIOB), HCCIIeIOBaHKE aM(DOTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS U



UAPOKCUJIA IIUHKA, PEUICHUE 3KCIIEPUMEHTAIbHBIX 3a/lady no Teme «Baxneiimue
METaJJIbl U UX COCTUHEHUSI.

XuMus 4 OKpy:Kaomas cpeaa

BemecTtBa u Marepuanbl B HOBCEJHEBHOM >KM3HM 4eJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB U XMMUYECKHX peakuuii B ObITy. [lepBas momoipb npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSX.

XHUMHUUYECKOE 3arpsA3HEHUE OKpY’Kawlled cpeasl (ImpeaesbHas IO0ImycTHUMast
KOHLIeHTpauus Bewects, nanee — [1/IK). Ponp xumMun B pemieHnn 3KOJIOTHYECKHX
npoOsem.

Xumuueckuii IKCnepumenm:

U3ydyeHrue oOpa3loB MaTepHalioB (CTEKJO, CIUIaBbl METAJJIOB, IOJUMEPHbIE
MaTrepuabl).

Mesicnpeomemmuoie cea3u

Peanu3anms MeXnpeaIMETHBIX CBs3€d IpU M3YYEHUMM XHMHM B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCHOJb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX
NOHATUH, TaK U IOHSATUMN, SIBISIOIIUXCS CUCTEMHBIMU JUIS OTIAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE€ NOHSTHS: HAay4YHbIA (akT, TUIOTE3a, 3aKOH,
TEOpUs, aHajiu3, CHUHTE3, KiIaccuukanus, MNEePUOAUYHOCTb, HAOIIOJEHHE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHUE, MOJECINb, SBJICHHE, ITAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHUJ, U30TOIMBI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IIPOBOJHUKH,
[OJYNIPOBOJHUKHU, JHUIJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CrjaaBbl, (U3UUYECKUE BEIUYUHBI, €AUHUIIBI HU3MEPEHUSl, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocuntes, napixanue, Ouocdepa, IKOoCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIbI, TOPHBIE TIOPOJIbI, MOJIE3HBIC
HCKOIaeMbI€, TOIJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMUBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM9HOCTHBIE  PE3yJIbTaThl OCBOEHHUS MPOTPAMMBI  OCHOBHOTO  OOIIIEro
oOpa3oBaHMs JIOCTHTalOTCA B XOJ¢ OOyueHUs XHMHHM B €IMHCTBE Y4YeOHOW U
BOCITUTATEIILHOM JESITEIIbBHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCHUCKUMU
COLIMOKYJBTYPHBIMU UM JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, TNPUHATHIMU B
oOlllecTBe TMpaBWJIaMUd M HOpPMaMU TOBEACHHUS M CIIOCOOCTBYIOT IpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COIMAIA3AINHN 00yJarOIIHXCS.

JImaHOCTHBIC pe3ybTaThI OTpaXKaroT TOTOBHOCTh 00yJaroIuXcsl
PYKOBOJICTBOBAThCSl CHUCTEMOW  TO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAIMi U
pacUIMpeHNe ONbITA JIEATETLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYJbTYPHOMY, HCTOPUICCKOMY U
HAy9HOMY HACIEIUI0, TMOHUMAHMs 3HAYCHHWS XUMHUYCCKONM HAayKHn B IKH3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOW HHGOpMaIMe o
NEPENOBbIX JOCTUKEHUSX W OTKPBITHSX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUS] O COIMAJIBHBIX HOPMax U TIpaBWIaX MEKIUYHOCTHBIX
OTHOIIECHUN B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, y4eOHOUCCIIEI0BATEILCKON, TBOPUECKON U JPYTUX BUJIAX JCSITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOM COBMECTHOM JESATEIBHOCTH IIPU BBINOJHEHUU
y4eOHBIX, ITO3HABATCIIBHBIX 3a7ad, BBITIOJIHCHUH XUMHUYECKUX DSKCIIEPUMEHTOB,
CO37JaHMU  Y4YEOHBIX  TPOEKTOB, CTPEMJICHHS K  B3aHMMOIOHMMAHUIO U
B3aMMOIIOMOIIM B TIPOIIECCE ITON y4eOHOU AESITEIHHOCTH, TOTOBHOCTH OIICHHBATH
CBOE TIOBEICHME W TIOCTYNKM CBOMX TOBAPWINEH C TO3UIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHMS TIOCEACTBUIN MOCTYIIKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYECKUE TPEJCTABICHUS O BEIIECTBE W XWMHUYECKOW pEeaKIlud,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKH U COCTABIISIONINE
OCHOBY ISl TIOHUMaHHUs CYITHOCTH HAyYHON KapTHHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS TPHUPOABI, B3aMMOCBA3SIX YeJIOBEKa C
OPUPOAHON CPEAOM, O POJIM XUMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIE MOTHBBI, HANPABJIECHHBIC HA TOJIYYEHHWE HOBBIX 3HAHHUU TIO
XUMUHU, HEOOXOIUMBIC Isi OOBSICHEHHS HAOIIOJAEMBIX TPOIECCOB W SBJICHUA,
MO03HABATENbHON, MH(POPMAIIMOHHON M YMTATENIbCKOW KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM pPabOThl C y4yeOHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYpPOH, JOCTYMHBIMA TEXHHYECKUMHU CpEACTBaMU HWH(GOPMAIIMOHHBIX
TEXHOJIOTHI;



UHTEpeC K OOYYEHHIO W TIO3HAHMIO, JIF0OO3HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K caM0oOOpa30BaHUIO, MPOEKTHOM U  HCCIEA0BATEIbCKOU
JeSTETPHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABICHHOCTH W YPOBHS OOy4YeHUS B
JIaJIbHCUIILIEM;

4) dbopMupoOBaHHSA KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH U3HHU, OTBETCTBEHHOT'O OTHOIIIEHHUS K CBOEMY 37I0POBBIO,
YCTAHOBKM Ha 3J0pPOBBbI 00pa3 >KW3HU, OCO3HAHUE TOCICACTBUU U HEMPHUATHE
BPEOHBIX NOpHUBBIUEK  (YNOTPEOJICHHsS  aJKOroJisi, HApKOTHKOB, KYpPEHHS),
HEOOXOJUMOCTH COOJIFOACHUS TIpaBUJl  O€30MacCHOCTH MpH  OOpaIlleHHH ¢
XUMHUYECKUMHU BEIICCTBAMH B OBITY U PEaIbHOMN KU3HMU;

5) TpyA0BOr0 BOCIIHTAHHUS:

HMHTEpEC K MPAKTUYECKOMY M3Y4YEHHUIO mpodeccuil u Tpyaa pa3IMuHOro poja,
YBOKEHHE K TPYAY U pe3yJbTaTaM TPYJ0BOM NEATEIbHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHECHHUS  NPEIMETHBIX 3HAHUKW MO  XUMHH, OCO3HAaHHBIH  BBIOOD
WHJIVMBHUIYaJTbHONW TPACKTOPHH IPOJOIKEHNUS 00pa30oBaHUS C YUETOM JTUUYHOCTHBIX
MHTEPECOB U CHOCOOHOCTH K XMMUU, OOILIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEM,
yCIemHon npodecCuoOHaNIbHON ACSTEILHOCTH U PA3BUTHUSI HEOOXOIUMBIX YMEHUM,
TOTOBHOCTH aJalITUPOBATHCS B TPOQeCCHOHATILHOM CpeJIe;

6) 3K0JI0rM4eCcKOro BOCIIUTAHUS:

AKOJIOTHYECKHU IIeJIECO00pa3HOe OTHOIICHUE K MPHUPOJEe KaK UCTOUYHUKY JKH3HH
Ha 3emJe, OCHOBE €€ CyIIEeCTBOBaHHUS, IOHUMAHHE IIEHHOCTH 3JI0POBOTO H
O0e3zomacHOro oOpas3a JKU3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3UYIECKOMY M TICHXHYECKOMY 3J0pPOBbIO, OCO3HAHHE IIEHHOCTH COOJIIOJICHHS
npaBuJ1 0€30MaCHOTO TMOBEACHUS IIPH paboTe C BEIIECTBAMHM, a TAKXKE B CUTYyaIHsX,
YIPOXKAKOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHMS, IOJydyaeMble TMPU H3YYCHUU XUMHH, IS
pEILIEHNS 3aJ1a4, CBS3aHHBIX C OKPYXKAIOLIEH MTPUPOTHON CPENOU, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJbTYPhl, OCO3HAHHS  TJI00AJIBHOTO  XapakTepa
AKOJIOTHYECKUX TPOOJIEM M TMyTeH WX PEIICHHS MOCPEJICTBOM METOJOB XWMHH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIBbTATBI

B cocraBe MeTanpeaMETHBIX pe3yJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
runoresa, (axkt, cucTtemMa, MPOIECC, OKCIEPUMEHT U JPYroe.), KOTOphIC
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax M IO3BOJSIOT Ha
OCHOBE 3HAHMM U3 ITHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IETOCTHOU
HAay4YHOW KapTHHE MUpPA, ¥ YHUBEPCAIbHBIC YUeOHbIE NEHCTBUS (TMTO3HABATEIHHBIC,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpbIE oOOecrednBaroT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHMIO U OCYILIECTBICHHUIO YYEOHOM
JIESITEILHOCTH.



ITo3HaBaTe/ibHbIe YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUW: PACKPBIBaTh CMBIC XMUMHUYECKHX TMOHSITHH (BBIACIATH UX XapaKTEpHBIC
NPU3HAKU, YCTAHABIWBATh B3aWMOCBS3b C JIPYTUMH IOHATHSAMH), HUCIOJIb30BaTh
MOHSATHUS U1 OOBSICHEHUS OTACNIBHBIX (DAKTOB M SIBICHWM, BBIOUpPATh OCHOBAHUS U
KpUTEPUHU IS KIAaCCU(UKAIIMN XUMHYECKUX BEIIECTB U XUMHUUYCCKHUX PEaKIIHA,
YCTAaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIEC CBSI3M MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTHYECKHE PACCYXKJICHHS (MHIYKTHBHBIC, JICTYKTHUBHBIC, TI0 aHAJIOTHUH),
JIeNaTh BBIBOJIBI M 3aKJIIOUCHUS

YMEHHE TIPUMEHSThL B TIpollecCe€ IIO3HAHUS TMOHATUS (NPEIMETHbIE W
METanpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIE) MOJICNIH, UCTOJIb3yEMbIE€ B XUMHUH,
MpeoOpa3oBLIBATH IUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICJIbHBIC MPEACTaBICHUS —
XUMHUYECKUH 3HAK (CMMBOJ D3JIeMEHTa), XUMHUYecKas (opMylna U ypaBHEHHE
XUMHUYECKON peakIuu — IMPH PEIICHUH YYeOHO-TI03HABATEIBHBIX 33J1adu, ¢ YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUi,
BBISBJISITh ~ OOIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIICACTBEHHBIC CBS3M M
MPOTHUBOPEUHS B U3yYAEMBbIX IIPOIIECCaX U SBJICHUSIX.

ba3oBble ncciiegoBare/bCKHe AeiiCTBUS:

YMEHHE UCIOJIb30BaTh ITOCTABJIICHHBIE BOIMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAaHUs, a TAK)KE B KQUECTBE OCHOBBI 1J11 (JOPMUPOBAHUS TUIIOTE3bI TIO TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKJCHUIA;

NpUOOpPETEHHE OIbITa IO IJIJAHWPOBAHMIO, OPraHU3AaIlMd M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaOMoJaTh 3a XOJOM IIpoIllecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yjbTar, (popMyaupoBaTh O0OOIIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIASAOBAHMUS, COCTABIIATH OTUYET O
MpoJIeTIaHHOM padoTe.

Pabora c undopmanmueii:

yMEHUE BBIOMpATh, AaHAIM3UPOBATHP M HMHTEPHPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUAOB U (HOPM MIpEACTaBICHUS, MOJTYyYaeMYyI0 W3 pa3HbIX MCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nmocodus, pecypchl MHTepHETa), KPUTHUYECKH OIICHWBATH NPOTUBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

yMEHUE TPUMEHATh pa3IWyHbIe METOJbl M 3alpOChl MPH TOUCKE U OTOOpE
uHpOpMaIIMM ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJISI BBITIOJHEHUS
y4eOHBIX M TIO3HABATEILHBIX 33/7a4 ONMPEACIEHHOTO THUIIA, TPUOOPETEHUE OIbBITA B
0o0JacCTH  WCIONB30BaHUA  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJIOTHUH,
OBJIaJICHUE KYJbTYpPOW aKTHBHOT'O HUCIOJIb30BAHUS PA3JIUYHBIX TOMCKOBBIX CHUCTEM,
CaMOCTOSITENIbHO BBIOMPATh ONTUMAabHYIO0 (GOpMYy IpeAcTaBiIeHUs] HHPoOpMaIuu U



WUIFOCTPUPOBATh PEIIAEMbIE 3aJayd  HECJIOXKHBIMM CXEMaMH, JAuarpaMMaMu,
apyrumu GopMamu rpaduKd U UX KOMOUHAIUSIMU;

YMEHUE HCHOJb30BaTh W  AHAIM3UPOBATH B IpoLecce Y4eOHOU U
UCCJIEIOBATENLCKON ACATEIBHOCTH WMH(MOPMAIUIO O BIHUSHUHM MPOMBIIIJICHHOCTH,
CEJIbCKOI0 XO3SIICTBA M TPAHCIOPTAa HA COCTOSHHE OKPYKAIOWIEH MPUPOIHOU
Cpenbl.

KoMMyHuKaTHBHBIE YHHMBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

YMEHHS 3aJ1aBaTh BOIPOCHI (B XOJi¢ AUajIora u (Win) JUCKYCCHH) MO CYIIECTBY
oOcyxmaemMoil TeMbl, (HOPMYIUPOBaTH CBOM MPEMJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MIPEJIJIOKEHHOM 3a1a4u;

YMEHUS  MPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl  IO3HABATEIbHOMN
NEATEIbHOCTH B YCTHBIX UM TIHUCBMEHHBIX TEKCTax; JeNaTh MPE3EHTALUIO
pEe3yIbTaTOB BBINOJHEHUS XWMHUYECKOIO 3KCIEpHUMEHTa (J1abopaTOpPHOIO OIbITa,
71ab0paTopHOI pabOThI 10 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yU€OHOIO MTPOEKTA);

YMEHHSI y4yeOHOrOo COTpPYJIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOH
MO3HABATEIbHOM M HCCIENOBATENbCKOM  NIEATENbHOCTH  IPU  PELICHUH
BO3HMKAIOIIUX MpPOOJIEeM Ha OCHOBE yu€ra OOLIMX HHTEPECOB M COTJIACOBAHUSA
no3uiuii (00CykeHrs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbDY, KOOPAHHAITUS
COBMECTHBIX JICWCTBMH, ONpEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOHN paboThI U JpyTHE).

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITEIbBHO ONpPENeNsATh LEedu JeATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTU KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3(h(PeKTUBHBIE CIIOCOOBI pelIeHUsT YIYCOHBIX U
MO3HABATENIbHBIX 3a/a4, CaMOCTOATENIbHO COCTaBJIATh WU KOPPEKTHUPOBATH
MPEUIOKEHHBIM  aITOPUTM JEHUCTBUM TPHU BBIOJIHEHUH 33JaHUM C Y4ETOM
MOJIYYEHHS] HOBBIX 3HaHUN 00 HM3ydyaeMblX OOBEKTaX — BEIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBHE IOJYYEHHOI'O PE3YJIbTAaTa 3asBJICHHON LW, yMEHUE
HCIIOJB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaraeMbl€ B YCIOBUU 3aJaHUMN.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX peE3yJbTATOB IO OCBOCHHIO  OO0S3aTEIBHOIO
collepKaHUs, YCTAHOBJICHHOTO JaHHOW (QemepanbHO pabouelt mporpaMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAy4yHbI€ 3HAaHUS, YMEHHUS U CIOCOOBI
nercTBUl, crenupuyeckue Uil TpeAMETHOH o0macTh  «XUMHs», BHUIBI
NEATEIbBHOCTH IO  TOJYYEHUIO HOBOIO  3HAHUA, €ro  HHTEpIpETalnH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsX.

K xoniy oOydenust B 8 kij1acce mpeaIMeTHBIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIMA:

e  DPAacKpbIBaTb CMBICJ OCHOBHBIX XMMHYECKUX IOHATHI: aTOM, MOJIEKYJIa,
XUMHUYECKUH AJIIEMEHT, MPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, CMECh (OTHOPOIHAS
Y HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas U MOJIEKYJISIpHAsl Macca,



KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MOOJsS XHUMHYECKOIO
3JIEeMEHTa B COEIMHEHHH, MOJIAPHBIM OOBEM, OKCHJA, KHCIOTa, OCHOBAHHE, COJIb,
ANEKTPOOTPULIATENBHOCTh,  CTENEHb  OKUCJIEHHs,  XUMHUYECKas  peakuus,
KJaccuduKanus peakluii: peakiMi COCIUHEHMsI, PEaKIMU PA3JI0KEHUs, PeaKluu
3aMEIIeHMs], peakIMi OOMEHa, 5K30- M DHJIOTEPMHYECKHE DPEaKlUu, TEIIOBOU
ahdexT peakuuu, SAPO aToma, AIEKTPOHHBIM CIOW aTroMa, aToOMHas OpOUTAlIb,
paguyc aToMa, XMMHYECKas CBSA3b, IOJISPHAS W HENOJISIPHAS KOBAJICHTHAs CBSA3b,
WOHHAasl CBsI3b, HWOH, KATHMOH, AaHWOH, pPacTBOp, MaccoBas JOJsA BELIECTBA
(IponeHTHasE KOHILIEHTpAIusi) B PacTBOPE;

e  WUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMWYECKHUX IIOHATUH U
IIPUMEHSTD OTU NOHATHS NPU ONMCAHUM BELIECTB U X MPEBPALLICHUM;

e  HCHOJB30BATh XHWMHYECKYIO CHUMBOJIMKY JUII COCTaBlIEHUA (QopMyI
BEIIECTB U YPABHECHUN XHUMUYECKUX PEAKIUIA;

e  ONPENENATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHCJIEHMSI 3JIEMEHTOB B OWMHApHBIX COCAUHEHUAX, NPUHAIIEKHOCThH
BEILIECTB K ONPEAEIEHHOMY KJIACCY COECOUHEHUN MO (opMyiaMm, BUJ XUMHUYECKOU
CBA3M (KOBaJICHTHAsl U HOHHAsA) B HEOPTaHUYECKUX COCIMHEHUSX;

e packpeiBatb cMbIca llepuogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
JJIEMEHTOB OT UX IOJOKEeHUA B Ilepronmyeckon cucreme, 3aKOHOB COXPaHEHMs
MacChbl BEIIECTB, MOCTOSHCTBA COCTAaBAa, aTOMHO-MOJIEKYJISIPHOTO YY€HMS, 3aKOHA
ABorazapo;

e ONKCHIBaTh M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoit
CUCTEMbl XMMHMYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «rJlaBHas noarpynna (A-
rpynna)» u «mnobounas noxarpynmna (b-rpynma)», maneie U OOJbIIME TEPUOJIBI,
COOTHOCUTH 0003HAaUEHUs, KOTOpbIe UMeIOTCs B Tabnuie «llepuoanueckas cucrtema
xumuueckux aneMmeHtoB J[. M. MenpaeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsii sjpa, oOIlee Yucio
AJNIEKTPOHOB U PACHPEETIEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

e KJaccUpUUUPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKUE peakInu (110 YUCIY U COCTABY YYaCTBYIOIIMX B PEaKLUM BEUIECTB, MO
TeroBoMy 3G hexTy);

e  XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3JIMYHBIX KJIACCOB, IIOATBEpP)KIAs OINHUCAHUE NPUMEPAMH  MOJIEKYJIAPHBIX
YPAaBHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKLINA;

e  IPOTHO3UPOBATh CBOMCTBA BEMIECTB B 3aBUCHUMOCTH OT MX KaUYE€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH IPOTEKAHUSA XMMHUYECKMX NPEBPALICHUHA B Pa3JIMYHBIX
YCIOBUSX;

e BBIYUCIATH OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MAacChl BELIECTB,
MAacCOBYIO JIOJII0 XMMHYECKOTO 3JeMeHTa Mo (opmyse COeAUHEHUS, MAaCCOBYIO



JOJIF0 BEWIECTBA B PACTBOpE, MPOBOJAUTH PACUETHI MO0 YPABHEHUIO XUMHUYECKOU
peakuu;

e  IPUMEHSTH OCHOBHBIC ONEPAIMU MBICITUTEIBLHON IEITEIHbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMAaTU3aluIo, KIACCU(PUKALINIO, BHISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — ISl U3YYEHHUS] CBOMCTB BEMIECTB U XUMUYECKHUX
peakiMii, eCTeCTBEHHO-HAy4YHbIE METO/bl MO3HAHUSA — HAOINIOCHHE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICIICHHBIN ),

e  CJE€JOBaTh MPaBUJIaM MOJb30BAHUSI XUMUYECKON MOCYA0U U 1aDOPaTOPHBIM
o0opy0BaHUEM, a TaK)Ke MpaBuiIaM OOpallleHHs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIIMSIMU TI0  BBIMOJHEHUIO JTAOOPATOPHBIX XHWMHUYECKHX ONBITOB IO
MOJIYYECHUI0O M COOMpaHUIO Tra3000pa3HbIX BEHIECTB (BOJOPOJa U KHUCIOPOJa),
IIPUTOTOBJIEHUIO PAaCTBOPOB C ONPENEIEHHOW MAaCCOBOM JIOJIEM PACTBOPEHHOIO
BEIIIECTBA, IUIAHUPOBaTh M  MPOBOJAUTH XUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEI0UYEH U KUCIOT € MOMOIIbIO MHIUKATOPOB (JIAKMYC,
denondTranien, METUIOPAHXK U IpyTHE).

K xoHy oOydenust B 9 kJiacce nmpeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

e  pPAacKpbIBaThb CMBICI OCHOBHBIX XHWMHUYECKHUX TOHATUN: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEILIECTBO,  BAJIEHTHOCTb,  AJEKTPOOTPULIATEIIBHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKasi peakilusi, XUMHUYECKas CBs3b, TEIJIOBOM 3(PQEeKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IJIEKTPOIUTHI, HEIJICKTPOJUTHI, IJICKTPOJIUTHUECKAS
JUCCOIIMAIINS, PEaKIIMd MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOE pPaBHOBECHE,
oOpaTuMble U HEOOpAaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peaklMH, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKHUCIEHUE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aM@POTepHOCTh, XHUMHYECKass CBA3b (KOB&JICHTHas, HWOHHAas,
MeTaJTM4YecKas), KpHUCTa/UIMuecKas pemeéTka, KOppo3us METaJIOB, CIUIABHI,
CKOPOCTh XMMHMYECKOW pPEaKUMH, NPEAEIbHO nomyctuMmas KoHueHtpauus I[IJIK
BEILIECTBA;

e  WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHWMHYECKUX TMOHSITHH U
MPUMEHSITh 3TH OHSTHUS MPU ONMKMCAHUH BEIIECTB U UX MPEBPAILICHUI;

e  HCTOJB30BaTh XWMHUYECKYIO CHUMBOJHMKY JUIS COCTaBieHus (Qopmyi
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e  ONpENEeNATh BAJEHTHOCTh M CTENEHb OKUCICHHS XUMUYECKHUX DJIIEMEHTOB B
COEAMHEHUAX PAa3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPENCIEHHOMY
KJIACCy COEIMHEHMI Mo popMysiaM, BU XUMUYECKON CBA3U (KOBaJIEHTHAs, HIOHHAS,
METAJJINYECKasi) B HEOPraHUYECKUX COCAMHEHUAX, 3apsii MOHA MO XUMHUYECKOU
dbopmyne, xapakTep cpeabl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCIMHEHUH,
THUIl KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

e packpeiBath cMmbIca llepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €0 TOHWMAaHHWE: OMUCHIBATH U XaAPAKTEPU30BATh TAOIMUIHYIO



dopmy Ilepuonnueckoil cHUCTEMbl XHMUYECKUX 3JEMEHTOB: pa3inuyaTh IMOHITHS
«rnaBHas noarpynna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynma)», mansie u
OoJpIlIie  TEPUOABI, COOTHOCUTH OOO3HAYEHHSA, KOTOpPbIE HUMEIOTCA B
NEPUOANYECKON TalnMIle, ¢ YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHUS aTOMOB
XUMHUYECKHUX DIIEMEHTOB (COCTaB M 3apsii sjpa, OO0Ilee YHUCIO 3JIEKTPOHOB U
pacnpeziesieHue UX M0 JIEKTPOHHBIM CJI0sIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWMCTB AJIEMEHTOB M UX COCIMHEHUH B MpejesiaX MajblX MEPHOJO0B U
TJIAaBHBIX MOATPYII C YUETOM CTPOCHHUS UX aTOMOB;

e  Kiaccu(pUUUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKHE peaklnu (110 YUCIy U COCTaBYy YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, 110
TerioBoMy 3h(dexTy, N0 HM3MEHEHUIO CTENEHEeW OKUCICHHUS XUMHUYECKHUX
3JIEMEHTOB);

e  XapakTepu3oBaTh (OMHUCHIBATH) OOIIME M CHEHUPUUECKUE XHUMHYECKUE
CBOMCTBA MPOCTBIX U CIIOKHBIX BELIECTB, MOJTBEPXKJasi OINUCAHUE IMpPUMEpaMu
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUI COOTBETCTBYIOUIUX XMMHUUECKUX PEaKIIMIA;

e COCTAaBJIATb YypaBHEHUS DJICKTPOJIUTHUUECKON TUCCOLMAIMU  KHUCIOT,
IIEeJI0YEH U COJIei, TOJIHBIE U COKpPAIEHHbIE YPABHEHUS PEaKLMii HOHHOIO OOMEHa,
YpaBHEHHUSl peakUuil, MOATBEPXAAIOIIUX CYIIECTBOBAHUE T'€HETHUYECKON CBS3U
MEX]1y BEILIeCTBAMU PA3IMYHBIX KJIACCOB;

e  pacKpblBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaklui
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;

e  TPOTHO3MPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUS XUMHUUECKHUX NPEBPAICHUN B Pa3IMUHbIX YCIOBUSIX;

e  BBIYMCIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JeMEeHTa Mo (opmyse COeAUHEHHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO ypPAaBHEHUIO XUMHUYECKOU
peaxiuy;

e  cOOIIOJAaTh MpaBHIIa MOJIb30BAHUS XUMHUECKOHN MOCY0N U J1a00paTOPHBIM
o0opy/OBaHUEM, a TaKXe MpaBuia OOpallleHHs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMHA TIO BBITIOJHEHHUIO JIA0OPATOPHBIX XWMHUYECKHUX OTBITOB IO
MOJIYYEHHIO U COOMpPaHUIO ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIOro rasa);

e  MPOBOAUTH PEAKIIMH, TOATBEPHKAAIOIINE KAU€CTBEHHBIN COCTAaB pPa3InYHbIX
BEIIECTB: PAClO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHUI-, HOAUT-, KapOOHAT-,
docdar-, cunukar-, cynbdhar-, TUAPOKCHI-UOHBI, KAaTHUOHBI AMMOHHUS U WOHBI
U3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOUIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEIIECTB;

e  TPHUMEHITh OCHOBHBIE ONEPALMH MBICIUTEIBHON AEATETbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, OOOOIICHHWE, CHUCTeMATH3aIMI0, BBISIBICHUE MPUIUHHO-
CJIEICTBEHHBIX CBSI3€H — Ul M3Y4YEHMsI CBOMCTB BEIIECTB U XMMHUUYECKUX pEaKLUi,
€CTECTBEHHO-HAYYHbIE ~ METOJAbl  IO3HaHUS —  HAOJIOJEHUE, HU3MEpEHHE,
MOJEJIMPOBAHUE, SIKCIEPUMEHT (PEaIbHbIM U MBICICHHBIN).
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMM

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ nmporpaMmbl OCHOBHOI'O 0611161"0 06p330BaHI/Iﬂ

1

ITo Teme: «BGH_IGCTBO H XUMHYECCKas peaK s>

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHMYECKMX IIOHSATUH: PpacTBOp,
ANEKTPOJIUTHI, HEJJIEKTPOJIUTHI, SIJIEKTPOJIUTHYECKAss JAMCCOLMALIMS,
peakuuu HMOHHOTO OOMEHa, KaTajlu3arop, XMMHUYECKOE paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuu, OKHCIIUTED,
BOCCTAHOBUTEJb, OKHCIEHUE W  BOCCTAHOBJIEHUE,  aJUIOTPOIIHS,
aMmpOTEepHOCTh,  XUMHYECKass  CBsA3b  (KOBaJeHTHas,  HWOHHa,
METaJIJIN4ecKasi), KpUCTaJlIMyeckass pemérka, CIUIaBbl, CKOpPOCTb

XAMHYECKON peaKun

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XWMHWYCCKHUX MOHATHH U

MMPUMCHSATDH OTU IMMOHATHS ITPU OIIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

COCTABJISITh YPaBHEHHUs JJIEKTPOJUTUYECKOM JHCCOLMALMKA KHCIIOT,
LIeJI0YE W COJIEH, IIOJHBIE M COKPAILIEHHBIC YpPAaBHEHHUS DPEAKLUU

HOHHOTO OOMEHA

1.4

pacKpbiBaTh CYIIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIIbBHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peakiui

1.5

IIPOBOJIUTH PACUYETHI IO YPABHEHHUIO XUMUYECKOUN pEeaKInu

IIo temam: «HemeTamnsl M HX CcOeOUHEHHSI» U «MeTampl U HUX

COCITMHEHM S

2.1

XapaKTCPU30BaATh (OHI/ICBIBaTB) 06H_[I/IC n CHeI_II/I(bI/I‘-ICCKI/Ie XUMHUYCCKUC
CBOMCTBaA MIPOCTBIX M CJIOXKHBIX BCHICCTB, IMOATBECPXKIAAasd OIIMCAHUC
npuMepamMu MOJICKYJISAPHBIX W HMOHHBIX ypaBHCHI/II\/'I COOTBCTCTBYIOIIUX

XHUMHUYCCKUX pCaKI_II/Iﬁ

2.2

COCTaBJIATh YPAaBHCHUA peaKHHﬁ, IMOATBCPXKAAIOINX CYIIECTBOBAHUC

T€HETUYECKOM CBS3U MCIKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

2.3

IMPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBHUCHMOCTHU OT HX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XHUMHUUYCCKHUX HpeBpaH_IGHI/Iﬁ B Pa3JIMYHbIX

YCIIOBUSAX

2.4

CJIEA0OBATh IIpaBHIaM ITIOJIb30BaHUA XUMHYICCKOM HOCY,Z[OP'I n

nabopaTopHbIM 00OpYyJOBaHHEM, a TaKXKe IpaBHiaM oOOpameHus ¢




BCIICCTBAMHU B COOTBCTCTBUU C HHCTPYKIUAMHU 110 BBIITOJHCHHUIO
J'Ia60paTOpHLIX XUMHUYCCKHUX OIIBITOB II0 IIOJYUYCHUIO H CO6I/IpaHI/II-O

ra3o00pa3HbIX BEUIECTB (AMMHUAKa M YIIIEKHCIIOTO Ta3a)

MMpOBOANUTH pCaKIuu, IIOATBCPKAAOIIUE KadyeCTBEHHBIN COCTaB

Pa3IMYHBIX BELIECTB: PACIO3HABATH OIBITHBIM IyTEM XJIOPUI-, OpOMUI,

2.5 nonaua, KapOonar, docdar, cunmkar, cyiabdar, THIPOKCHIHOHBI,
KaTHOHBI aMMOHHMSI, MOHBI M3YyYEHHBIX METAJUIOB, NMPHCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKHUX BEILIECTB

3 [To Teme: «XuUMHUS U OKPYKAIOIIASL CPEIar»

31 packpbIBaTh CMBICI OCHOBHBIX xuMuueckux nonatuii: [IJIK Bemectsa;

' KOPpO3Usl METAIIJIOB
INPUMEHSTh OCHOBHBIE OIEpalliil MBICIUTEIBHON JESTENbHOCTH —
aHaJM3 W CHHTE3, CpaBHEHHE, O00O0IIEHHE, CHUCTEeMAaTU3aIHIO,

39 BBISIBJICHHE TPUYUHHO-CIIEICTBEHHBIX CBSI3€d — ISl M3Y4YEHUS CBOMCTB

BE€IICCTB W XHMHUYCCKHUX peaKum”I; C€CTCCTBCHHOHAYUYHBIC MCTO/bL
INO3HAHUA — Ha6J'II-O,[[eHI/Ie, HU3MEPCHUC, MOJCIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICTICHHBIH)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

BemectBo 1 xumunyeckas peakuus. [losropenue

1.1

[Tepuonuueckuii 3akoH. [lepuoguueckas cuctemMa XxumMudyeckux nemeHtos J[.M.
MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XMMHYECKHUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJIOB, Kalusl, KaJbIU U MX
COEMHEHHI B COOTBETCTBUM C IIOJIOKEHHEM 3JEMEHTOB B Illepuommueckoit

CUCTEME U CTPOCHUEM HUX ATOMOB

1.2

CrpoeHne BemecTBa: BHMIbI XMMHMUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTALINYECKON PEIIETKU U
BUJa XUMHUYeckod cBs3u. Knaccubukanus ¥ HOMEHKIAaTypa HEOpraHMYeCKHX
BELIECTB (MEXAYHapoAHas U TpUBUAJIbHAsA). XMMHUUYECKUE CBOMCTBA BELIECTB,
OTHOCSIIMXCSA K  pa3iu4HbIM  KJIaccaM  HEOPraHMYECKUX  COCIUHEHU,

IrCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccudukanus XMMUYECKUX PEeakUil 10 pa3iIn4HbIM IpU3HaKaM (110 YUCITy U
COCTaBy YYACTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIIOBOMY 3(QeKTy, o
M3MEHEHMIO CTETIEHEeH OKHCICHHMSI XUMUYECKUX 3JIEMEHTOB, IO 0OPaTUMOCTH, 110
YY4aCTHIO KaTajin3aTopa). DK30- u SHIO0TEPMUUYECKHE peaxiuu,

TCPMOXUMHNYCCKUC YPABHCHU. ITonsaTue o CKOPOCTH XUMHYECKOU pcaKknuun

14

[Tousatue o6 O6paTI/IMBIX n HCO6paTI/IMBIX XUMHYCCKUX PCAKIUAX. Ilonsatue o
TOMOT'CHHBIX M TI'€TCPOrCHHBIX PCAKIHAX. IloHsiTHE O XUMHUYECKOM PaBHOBCCHU.
cDa.I(TOpI)I, BJIMAIOINHUE HA CKOPOCTH XUMHYECKOM pCakimn M II0JIOKCHUC

XUMHNYECKOT'O paBHOBECUA

1.5

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, JJIEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBbHON  peakumu.  CocTaBlIeHHE  YpaBHEHHU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKLMM €  HMCIOJB30BAaHUEM  METOJA

AJIEKTPOHHOTO OajaHca

1.6

Teopus 3NEKTPOTUTUYECKON NUCCOLUMALUU. DIEKTPOJUTHI U HEIJIEKTPOJHUTHI.
Katnonsl, annonsl. MexaHU3M JHCCONUAIMHA BEIIECTB C PAa3JIMYHBIMU BHJIAMH
xumuueckoi cBsi3u. Crenenp aucconuanuu. CUIbHBIE U cla0ble JIEKTPOIHTHI.
Peakniun moHHOTO OOMEHA. YCJIOBHS MPOTEKaHUS PEaKIMi MOHHOTO OOMEHa,
IIOJIHBIE W COKpall€HHbIE MOHHBIE ypaBHEHHUs peakuuil. CBolcTBa KHUCIOT,
OCHOBaHMH M coJiedi B CBETe TMPEACTaBICHUH 00 SICKTPOJUTHUUYECKON

nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHbL. [ToHsTHE O THApOIN3E Ccoeit

1.7

XHUMHUYECKHM OKCIICPUMCHT: O3HAKOMJICHUC C MOACIAMHU KPHUCTATIINYCCKUX




pPEMIETOK HEOPTaHWYECKUX BEIIECTB — METAJUIOB W HEMETauioB (rpadura u
alMasa), CIIOKHBIX BEIIeCTB (XJIOpUIa HATpHsl); UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOM pEaKIMh OT BO3JCHCTBUS PA3IMUYHBIX (HaKTOPOB;
UCCIIEIOBaHUE  AJIEKTPONPOBOJAHOCTH  pPacTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMU  KHUCJIOT, IIejlioue u cojiell  (BO3MOXKHO  HCHOJb30BaHHUE
BUJICOMATEPHAIIOB); MPOBEJICHUE OMNBITOB, WUIIOCTPUPYIOIINX  MPU3HAKH
MPOTEKaHHUs peaKkiii HOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BHIIEICHUE Ta3a,
oOpa3oBaHHe BOJIbI); OMNBITOB, WJUIIOCTPUPYIOIIUX MHPUMEPHl OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX DPEAKIMI (rOpeHue, peakluM pas3sIoKEHUs, COEIAMHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIbIO KaueCTBEHHBIX PEaKIUi

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hewmertannsl 1 ux coeIMHEHUS

2.1

OO6mass xapakrepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIe CTeneHH okucieHus. CtpoeHne u (HU3NYECKHe CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHOoB. XHMMHMYECKHME CBOWCTBA Ha INpUMEpe  XJIopa
(B3auMozielicTBUE € MeETaJulaMH, HEMeTaJlllaMH, Ilejaoyamu). XJIOpPOBOJOPOA.
ConsiHas KHCIIOTa, XUMUYECKHE CBOWCTBA, MOJyYEHUE, MpUMEHEeHHe. JlelicTBue
XJOpa M XJOPOBOJOPOJa Ha OPraHU3M 4elIOBeKa. BakHelmme XJOopuabl U UX

Hax0’JIEHUE B IPUPOJIE

2.2

OObmass xapakrepucTtuka 31eMeHTOB VIA-rpynmnbel. OcCOOE€HHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u Qusnueckue cCBOHUCTBA
MIPOCTBIX BEIIECTB — KHUCIOpOJa U Cepbl. AJUIOTPONHBIE MOAM(PUKALUU
KHCIIOpOZla M Ccepbl. XMMHUYECKHE CBOWCTBa cepbl. CepoBONOPOA, CTPOEHUE,
¢usznueckue MW XuUMHUYEeCKHe CBoMcTBa. OKCHABI Cepbl KaK MpelCTaBUTENN
KHUCIOTHBIX OKcHJoB. CepHasi KHUcnoTa, (pu3nyeckrue M XUMHUYECKHE CBOMCTBa
(obmue kak MpeacTaBUTENS Kilacca KUCIOT M creuupuyeckue). XuMUYecKue
peakiyy, Jekallue B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a IOy4eHHUs] CepHOU
kuciotel. [Ipumenenue. Coiim CEepHOM KHUCIOTHI, KAYECTBEHHAs peakius Ha
cynbdar-uoH. HaxoxaeHue cepsl U €€ coelMHEHHH B Npupoje. XUMHUYECKOe
3arpsi3HEHUE OKPYKAIOMIEH Cpeabl COSAMHEHUSMU Cepbl (KUCIOTHBIC JTOXKIH,

3arpsA3HCHUEC BO3AyXa U BOI[OéMOB), CIIOCOOBI €T0 NpeaOTBPAILICHHUA

2.3

OOmast XxapakTepucThka »3i1eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEIIEHN OKHUCICHUSA. A30T, pacCIpOCTpaHEHUE B TIPUPO/IE,
¢usnyeckue U XUMHUYECKUe CBOHCTBa. KpyroBopor azorta B mpupoje. AMMHAK,

ero ¢u3nyecKkue M XMMHYECKHE CBOICTBa, MoiydeHue U npumeHenue. Comnu




dAMMOHMUA, UX (I)I/ISI/I‘-IGCKI/IG U XUMHUYCCKHUC CBOfICTBa, NMPHUMCHCHUC. KauectBennas
peakiysi Ha MOHbl aMMOHUS. A30THasl KHCJIOTa, €€ MOoJydyeHHue, pU3ndecKue U
XMMHYECKHE CBOWCTBa (OOIIME Kak MPEJCTAaBUTENs Kjacca KHUCIOT W
cneuupuyeckue). lMcrnonp3oBaHMEe HUTPATOB U COJIEHl aMMOHMSI B KadecTBe
MUHEpPAIBHBIX yaoOpeHuil. XMMHUYeCKOoe 3arpsi3HEHHE OKPYXKaroIleH Ccpeabl
COEMHEHUSMHM a30Ta (KHUCIOTHBIE IOXIW, 3arps3HEHUE BO31yXa, IOYBBI U

BOJIOEMOB)

2.4

dochop, amtorpornnsie Moaudukamuu dochopa, PU3MUECKHE U XUMHUYCCKHE
croiictBa. Oxcun dochopa(V) u  dochopnas kucnora, ¢GuU3MUECKUE W
XMUMHAYECKHE CBOWCTBa, moiyueHue. Mcmonb3oBanue ¢ocharoB B KavyecTBe

MUHEPAJIBHBIX yI00pEHU

2.5

OOmast xapaktepuctuka 371eMeHTOB I[VA-rpynmnsl. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapaKTepHble CTENEHM OKHCICHHMA. YTJIEepoJ,  aJIOTPOIHbIE
Moau(HUKAIMKM, PACIPOCTPAHCHHE B TPUPOJE, (HU3UYECKHE U XUMHUYCCKHC
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoae. Okcuzbl yriepoja, ux
(bH3I/I‘-I€CKH€ U XHMHUYCCKHEC CBOI\/JICTBa, I[CﬁCTBPIG Ha JKUBBIC OPraHU3MBbI,
MOJTyYeHHEe M MpPUMEHEeHHEe. DKOJOTHUECKUE MPOoOJIeMbl, CBSI3aHHbBIE C OKCHUAOM
yrinepona(IV); rumoreza rn00ambHOrO TOTEIUICHUS KIMMAaTa;, MapHUKOBBIM
3¢ dexT. YroabHast KUCI0Ta U €€ COH, UX (U3NYECKHEe U XMMHUECKUE CBOUCTBA,
IMOJIYYCHHUE W TIIPHUMCHCHUC. KauecTBenHas pCaKknusga Ha Kap6OHaT-I/IOHI>I.
Hcnonb3oBanue kapOOHATOB B OBITY, MEJHUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM

X03SIUCTBE

2.6

[lepBoHayanbHbIe MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSIX
yriepona (MeTaH, 3TaH, OSTWIEH, AalleTWICH, OSTaHOJ, TJIMIIEPUH, YKCyCHas
kucnora). X cocraB m Xumuueckoe cTpoeHue. [loHsATHE O OHOJIOTHYeCKH
BAKHBIX BEIECTBAX: KHUpaX, OeJKax, yriieBoJax — U UX POJIM B KU3HH YEJIOBEKa.

MaTCpI/IaJ'IBHOC CANHCTBO OPraHUYCCKHUX U HCOPTraHUYICCKUX COE€IUHECHUI

2.7

Kpemuuii, ero gusuueckre 1 XMMHYECKHE CBOWCTBA, MOJIyY€HHUE U IIPUMEHEHUE.
CoenuHeHuss KpeMHUs B mnpupojae. OOmme mpeacTaBIeHUs 00 OKCHIe
kpemans(IV) u xkpemuueBoit kuciore. CHIMKATBI, UX UCIOJB30BAaHUE B OBITY,
MEIULIMHE, TPOMBIIUIEHHOCTH. BakHeilne CTpOUTENbHbIE MAaTepUabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. IIpoGmembl Oe30macHOro

HCIIOJIB30BAHHUA CTPOUTCIIBHBIX MaTCpPUajioB B HOBCCI[HCBHOﬁ KHU3HHU

2.8

XUMHUYECKUN SKCIIEPUMEHT: H3yueHHe OOpa3loB HEOPraHWYECKHX BEIIECTB,

CBOWCTB COJISTHOM KHCJIOTHI; MPOBEICHHE KAYECTBEHHBIX PEAKIMl Ha XJIOPHU.I-




MOHBI M HAOIIOJEHUE TPHU3HAKOB WX TPOTEKAHUS; OMBITHL, OTPaXKArOIIUe
¢bu3nyeckue U XUMMHUYECKUE CBOWCTBA I'aJIOTEHOB U MX COECJUHEHUH (BO3MOXKHO
UCTOJb30BAaHUE BHUICOMATEPUANIOB); O3HAKOMIIEHHE ¢ oOpa3laMu XJIOPHI0B
(raJloreHN10B); O3HaKOMJIEHHE ¢ oOpa3llaMu cepbl M €€ COEeIMHEHHUSIMU
(BOBMOXXHO ~ HMCHOJB30BaHUE BHICOMATEPHAIIOB); HAONIOJEHHE Tpolecca
o0yriIuBaHUs caxapa I0J AEHCTBHEM KOHUEHTPHUPOBAHHOM CEPHON KHUCIIOTHI,
M3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIICHHOW CEpPHO KHCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyiabpaT-uOH U HaONIOJeHHe Ipu3Haka eé
MPOTEKaHMS; O3HAKOMJICHHE ¢ (PU3MYECKHMHU CBOMCTBAMH a30Ta, Gochopa U ux
COeMHEHUIl (BO3MOXKHO MCIIOJIb30BAaHME BHUJIEOMATEpUANOB), 0OOpazLaMu
a30THBIX U QochopHBIX yIOOpEeHMIA; MoJlydeHrue, coOupaHue, paclo3HaBaHue U
U3Y4YEHHE CBOICTB aMMMaKa, IPOBEICHHE KAYECTBCHHBIX pEaKkLHUHd Ha HOH
aMmMoHMS W (Qocdar-MOH H  H3YYEHHWE TPHU3HAKOB HX  MPOTCKAHHUSA,
B3aUMOJICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTHI C MEJbI0 (BO3MOXKHO
HCIIOJIb30BAaHUE BHUAEOMATEPUANIOB); M3yUYE€HUE MOJENEH KPUCTAJUIMYECKUX
pewéTok anmasa, rpaduta, GpyiepeHa; 03HaKOMIIEHHE € IPOLECCOM afcopOIuu
pacTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHUBOIa3a;
noJiy4eHue, coOupanue, paclo3HaBaHue U U3y4eHHE CBOMCTB YIJIEKHUCIIOrO rasa;
MIPOBEJICHNE KAYECTBEHHBIX peakluii Ha KapOOHAT- U CHJIMKAT-HOHBI U U3yYEeHUE
IIPU3HAKOB WX IPOTEKAaHHs; O3HAKOMIICHHE C MPOAYKLUMEH CHJIMKATHON
IIPOMBIIIJIEHHOCTH; PELIeHHE HKCIIEPUMEHTAIbHbIX 3a/1a4 1o TeMe «Baxuelmme

HEMCTAJJIbI 1 UX COCOUHCHUS

Mertanisl 1 uX COCIMHCHUA

3.1

OO6mrast XxapakTepUCTUKAa XUMUYECKUX JJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX
nonoxxkenuss B llepuogmyeckoir cucreMe xXumudeckux daeMmeHTtoB ..
MenpeneeBa u ctpoeHus: arToMoB. CTpoeHne MeTauioB. Metaiuinueckas CBsi3b U
MEeTaJUIMuecKasi  KpPUCTAUIMYECKass  pem€TKa.  DJIEKTPOXUMUYECKHH  psif

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue U XUMUYECKHe cBOWCTBa MeTaysioB. OOIue crnocoObl MOTy4YeHHs
MeTauioB. [loHSATHE O KOPPO3UM METAIJIOB, OCHOBHBIE CTIIOCOOBI 3alTUTHI UX OT
koppo3uu. CruiaBsl (CTalb, YyT'YH, JIOPATIOMUHHMA, OpOH3a) U UX MPUMEHEHHUE B

OBITY U IPOMBILIIEHHOCTH

3.3

[Ilenounble MeTawibl: MoJIoKEeHHE B llepmoandeckol cucTeMe XHUMUYECKUX
aneMeHToB JI.MI. MeHneneeBa; CTpOCHUE MX ATOMOB; HAXOXKIEHUE B IMPUPOJE.

dusnueckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIBI U




TUAPOKCUIABI HATpUd W KaJlus. HpI/IMGHCHI/IC mMECJIOYHBIX MCTALJIOB H HX

COETUHEHUN

3.4

[IlenoyHO3eMeNbHBIE ~ METAMJIbl  MarHMd M KaJbI[Mi:  TIOJIOKECHUE B
[Tepuonuueckoit cucreme xumuueckux snemeHToB JI.M. MenaeneeBa; ctpoeHue
HUX aTOMOB; HaxoxJeHue B mpupoae. Puznueckue M XUMUUYECKHE CBOWCTBA
MarHus W Kajablusa. BaxkHeimme coenuHEHHS Kaublus (OKCHZI, THIPOKCH],

conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEHUs

3.5

AnromuHui: nonoxenue B [lepuonuueckoil cucteMe XuMu4deckux 3nemenTos 1.1
MenpneneeBa, CTpOGHHE aroma; HaxoXaAeHUe B mpupoge. Pusuueckue u
XMMHYECKHE CBOMCTBA aFOMHUHUS. AM(OTEpHBIE CBOHCTBAa OKCHIIA M THIPOKCHIA

AJIFOMHHUA

3.6

Kenezo: nonoxenne B [lepuoanueckoi cucremMe XMMHUYECKUX nemeHToB JI.M.
MenpeneeBa; CTpOCHHE aTOMa; HaxXOKJIeHHe B mnpupoae. Dusudeckue wu
XUMHUYECKUE CBOWCTBa >kene3a. OKcuabl, THAPOKCUIbl u coiu sxeneza(ll) wu

xene3a(lll), ux cocras, CBOICTBA U MOTyuYEHUE

3.7

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJIEHHE C 00pas3llaMyd METaJJIOB M CIUIABOB,
uX (U3MYeCKMMH CBOMCTBAMH; HW3YYEHHE PE3YJIbTaTOB KOPPO3UH METAIJIOB
(BO3MOXHO HCTIOJB30BAaHKUE BUICOMATEPUATIOB), OCOOCHHOCTEN B3aUMOICHCTBUS
OKCHJa KaJubllUsi © HATpus C BOJOM  (BO3MOXKHO  HCIIOJNb30BAHHE
BUJICOMATEPHAJIOB); MCCIIEIOBAHUE CBOWCTB JKECTKOW BOJIBI; MPOIIECCa TOPSHHS
&Kele3a B KHCIOpoae (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHUATIOB); PU3HAKOB
MPOTEKAHUS KAYCCTBCHHBIX PEAKIMA HAa HMOHBI (MarHus, KaJbIUs, aTIOMUHUS,
uunka, xenesa(ll) u xenesa(Ill), mequ(1l); HaGmroaeHe U ONMUCaHKE MPOIECCOB
OKpAlTMBaHUs ITUTAMCHH WOHAMH HATPHS, KaIAS W Kbl (BO3MOXKHO
WCIONIb30BaHNWE BHUICOMATEPUANIOB); HCCIEI0BaHWE aM(OTEPHBIX CBOWCTB
THJIPOKCHIa ATIOMUHHUS M THUAPOKCUAA I[WHKA, PEIICHHWE YKCIECPHUMEHTATbHBIX

3aJ1a4 1o TeMe «BakHeHIe MeTauIbl U UX COSIMHECHUS

X¥MHA U OKpYyKarollas cpesia

4.1

HoBbie maTtepuanbsl u TexHOJOrMU. BelmiectBa M Marepuaibl B MOBCEIHEBHOM
JKA3HU YeJOBeKa. XUMHUS U 310poBbe. be30ormacHoe MCIoiIb30BaHUE BELIECTB U
XUMUYECKUX peakuuid B ObITy. IlepBas moMomp mMpu XUMHUYECKHX OXKOTaxX H

OTpAaBJICHUAX

4.2

OCHOBBI 3KOJIOTUYECKOW TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYXKaIoIIen
cpenbl [IJIK. Ponp xumum B pemieHMH SKOJIOTHYECKUX mpobieM. [Ipupomnbie

UCTOYHHUKH YIJIEBOAOPOAOB (Yrosib, MPUPOAHBIM Tra3, HE(PTh), MPOIYKTHI HX




nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMUYECKUH SKCHEPUMEHT: U3yuyeHue oOpa3loB MaTepuanoB (CTEKJO, CIUIABbI

METaJIJIOB, ITOJINMEPHBIE MaTEPUaJIbl)




HHPOBEPAEMBIE HA OI'D 11O XUMHUHU TPEBOBAHUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHOM ITPOI'PAMMBI OCHOBHOT'O

OBHIEI'O OBPA30BAHUA

Kon
NpoBepsieMoro
TpeOGoBaHUSA

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMbl
OCHOBHOI0 00111er0 00pa3oBanus Ha ocHoBe PI'OC

1

IIpencrasnenue:

11

0 TII03HABAaeMOCTH SIBJICHUH Opupoabl, IIOHUMAHUC 00BEKTUBHOU
3HAYUMOCTH OCHOB XMMHYECKOM HAayYKH KakK o0racTu COBpPCMCHHOI'O
CCTCCTBO3HAHHA, KOMIIOHCHTA 06]1_[6171 KYJIbTYPbI U HpaKTquCKOﬁ
ACATCIIBHOCTH UYCJIOBECKa B YCIOBHUAX COBPEMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

O HAaYYHBbIX MCTOHaX IMO3HAHUS, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX MCTOAAX HCCICAOBAHHA BCIICCTB U  U3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCEHHUC UCIIOJIB30BaTh MOACIIN IJIA 00BACHEHHS

CTPOCHHUA aTOMOB U MOJICKYJI

1.3

0 cepax npohecCHOHAIBHONW JIEATENTbHOCTH, CBS3aHHBIX ¢ XUMHEH U
COBPCMCHHBIMM TCXHOJIOTUAMH, OCHOBAHHBIMU Ha JOCTUIKCHHAX
XMMUYECKOH HayKH, YTO IO3BOJIUT OOy4aromMMCsl paccMaTpUBaTh
XUMHIO Kak chepy cBoel Oyayuieil npopeccuoHaNbHON eATeIbHOCTH
U clenaTb OCO3HAHHBIM BHIOOp XMMHUM KaK HPOQHIBHOTO MpeaMera

P TIEPEXO0/I€ Ha YPOBEHB CPETHET0 00IIeTro 00pa30BaHMs

Brmanenune cucremMol XUMHWYECKHX 3HAHWW M yMEHUE TNPHUMEHSTh

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

BaXKHEHIINE XHUMHUYECKHE TIOHATHSA: XHUMHYECKUH OJIEMEHT, aToM,
MOJIEKYJIa, BEIECTBO, MPOCTOE U CI0KHOE BEILIECTBO, OJHOPOAHAS U
HCOJHOPOJHAsA CMEChb, OTHOCHUTCIIBHBIC aTOMHasd W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIIECTBAa, MOJb, MOJSpHAs Macca, MOJISPHBINA
00BEM, OKCHJ, KHUCJIOTA, OCHOBAaHHE, COJIb (CpelHss), XUMHUECKas
peaklus, peaKIuud COCAMHEHMS, PEAKIHHM pa3JIOKEHUs, DPEaKIHH
3aMeIeHUs, Peakiui oOMeHa, TEeIUIOBOM 3(QeKT peakuuu, 3K30- U
SHJIOTEPMHUYECKHE PEAKLMH, PacTBOP, MaccoBas JOJISI XMMHUYECKOTO
AIIEMEHTa B COEMHEHUH, MAacCOBasl J0JIsl U MPOLEHTHAs KOHIIEHTPALUs
BEILIECTBA B PACTBOPE, SAPO aTOMA, dJIEKTPOHHBII CIIOW aroMa, aTOMHast
opbutanb, paadyc aromMa, BAJEHTHOCTb, CTENEHb OKHCICHHS,

XUMHUYCCKas CBA3b, SJICKTPOOTPHUUATCIIbHOCTD, MOJIApHAd U HCTIOJIApHAsA




KOBaJICHTHAas  CBSI3b, HMOHHAsg  CBSI3b,  METAJUIMYECKas  CBS3b,
KpUCTa/LTM4ecKass pemérka (aromMHas, HWOHHAs, MeTajuIn4yecKas,
MOJIEKYJISIpHAs1), MOH, KAaTHOH, AHWOH, JJIEKTPOJUT M HEIJICKTPOJIHT,
AIIEKTPOJIUTUYECKAs ~ JTUCCOLMAIMS, pEeaKIUd HOHHOrO  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHbBIC peakuuu, OKHUCJIUTENh u
BOCCTAHOBUTENIb,  OKHUCIIEHME U  BOCCTAaHOBJCHHE,  DJIEKTPOJIU3,
XAMHYECKOE paBHOBECHE, OOpaTuMble U HEOOpaTUMBIC PEAKIIHH,
CKOpPOCTb XMMHYECKOW peakuuu, Karanuzatop, [IJIK, koppo3us

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XHWMHH: 3aKOH COXpPaHEHHUS MaccChl,
nepuoanueckuii 3akoH .M. MeHeneeBa, 3aKOH IMOCTOSHCTBA COCTABA,

3aKOH ABOTaJIpO

2.3

TCOPUU XUMUU: ATOMHO-MOJICKYJIAAPpHAsA TCOPH, TCOPpHA

3JIGKTpOJIPITPI‘-IGCKOI71 Jucconuanun

Bnangenue ocHoBamu XUMHYECKOU I'paMOTHOCTH, BKJIIO‘IaIOHleﬁi

3.1

YMEHHUE MPAaBHIBHO HCIIOJIb30BaTh N3YUYEHHBIE BEIIECTBA U MAaTEPHAIIBI
(B TOM uucie MHHEpaJbHbIE YIOOpPEHUs, MeTaUlbl U CIUIaBHl,
NPOAYKTHl TEepepadOTKH MPHUPOJHBIX HCTOYHHKOB YIIIEBOAOPOIOB
(yras,, mpupogHOTrO Tras3a, HeTH) B OBITY, CEIbCKOM XO34HCTBE, Ha
MPOM3BOJICTBE M IOHUMAaHHE 3HAYCHHS KUPOB, OCITKOB, YTIIIEBOIOB JIJIS
OpraHu3Ma 4YelloBeKa, YMEHHE IMPOrHO3MPOBATh BIMSHHME BEIIECTB U

XUMHUYCCKUX TIPOLECCOB HA OpPraHu3M YECJIOBCKA MW OKPYXKAIOUIYIO

HPUPOJHYIO Cpery

3.2

YMCHUC HUHTCIPUPOBATH XHUMHWYCCKHUC 3HAHHA CO 3HAHUAMHU JOPYrux

y4eOHBIX MPEIMETOB

3.3

HaJIN4YKE ONbITa paboThHI C Pa3IMYHBIMU UCTOYHUKAMHU MH(POPMALIUH 110
XUMUM (HayyHass ¥ Hay4dHO-TIONYJIApHAas JIMTEparypa, CIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTUBHO OLICHUBATh I/IHCI)OpMaI_[I/II-O O BfHOIECTBAX, HX
MNPEBPAlICHUAX U MPAKTUYICCKOM IMPUMCHCHUHN U YMCHHUEC HCII0JIb30BATh

e€ JUIsl penieHns yueOHO-1103HaBaTeIbHbIX 3a/1a4

Bnagenue ocHOBaMHM NOHSITHMHOIO amnmapaTa M CHMBOJIMYECKOTO
A3bIKa XUMHUH Ul COCTaBJICHHUsS (POpMyN HEOPraHWYECKHX BEIECTB,
YpaBHEHUH  XMMHYECKUX  pEaKIUid;  OCHOBAMH  XMMHYECKOMN

HoMmeHKknatypsl (IUPAC u TpuBHanbHOI)

YMeHue OoOBSCHATH CBSI3h MOJIOKEHUS demMeHTa B I[lepmommyeckoit

CUCTCMC C YHUCIOBBIMH  XApaKTCPUCTUKAMHU  CTPOCHUA aTOMOB




XUMHYECKUX DOJIEMEHTOB (COCTaB ® 3aps] sipa, OOIee YHUCIo
AIIEKTPOHOB), PpACHpPENICJICHUEM JJIEKTPOHOB IO JHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Mepruoa0B, KaJIuA U KaJIbLIHUA

HpeI[CTaBJ'ICHI/Ie (6] nepnonnqecmﬁ 3aBUCUMOCTH CBOMCTB XMMHUYECKHX

DJIEMEHTOB (pagMyC aTroMma, 3JIEKTPOOTPULATEIBHOCTb), HPOCTBIX WU

6 CJIOKHBIX BEIIECTB OT IIOJIOKEHHUs 3JeMEHTOB B Ilepmomnueckoi
cucTeMme (B MaJIbIX MEPUOJIaX U IIIaBHBIX MOJATPYIIAX) U AJIEKTPOHHOTO
CTPOCHHMS aTOMa
7 YMeHue KiraccupuiupoBaTh:
7.1 XUMHYECKHE DJICMCHTEI
7.2 HEOPraHUYECKHE BEIIeCTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensrs:
81 BAJICHTHOCTh M CTCIICHb OKHUCJICHUS XUMHUYECKHX D3JIEMEHTOB, 3apsil
' HOHa
8. BHJ XHMHYECKOW CBSI3M W THII KPUCTALTUYCCKOW CTPYKTYphl B
' COCOUHEHHIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHUH )
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBath (pU3NUECKUe U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEHIECTB (KHUCIOPOJ, O30H, BOAOPON, Tpadut, anmas,
9.1 KpeMHU#, a3or, docdop, cepa, XJIOp, HATPWl, Kalud, MarHuu,
KaJIbIIMH, aTFOMHHUM, JKEJIE30)
CJIOKHBIX BEIIECTB, B TOM YHCIIC X BOJHBIX PACTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOJOPOA, OKCHUJIBI M TUAPOKCHIBI MeTaioB [—I1A
9.2 rpynn, amomunus, menu (II), mmuka, xenmesa (II m III), oxcumbr
' yraepona (II u IV), kpemuus (IV), azora u dochopa (IIl u V), cepsr
(IV u VI), cepuucras, cepHas, a3oTucras, a3oTHas, ¢docdopHas,
yrOJIbHASI, KpEMHUEBAsK KACIOTa U MX COJIH)
MPOTHO3MPOBaTh W XapaKTepU30BaTh CBOMCTBAa  BEIIECTB B
93 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHHUS, NMPUMEHEHHE BEIIECTB B
' 3aBUCUMOCTH OT MX CBOWMCTB, BO3MOKHOCTH TMPOTEKAHHS XUMHUUYECKHX
MPEBPAIICHHUI B PA3JIMYHBIX YCIOBHUIX
10 YMeHHe cOCTaBIsATh MOJICKYJIIPHBIE M MOHHBIC YPaBHEHUS PEaKIUid, B
TOM YHCIIE:
10.1 peakiuii HFOHHOro 0OMeHa




10.2

OKHUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

HIUTIOCTPUPYIOIIUX  XHUMHYECKUEC CBOMCTBA HN3YUYCHHBIX KJIacCCOB

103 (rpymm) HEOpraHU4ECKUX BELIECTB
10.4 MOJTBEPKIAIOIIUX FEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU
11 YMeHre BBIYHCIATH (IIPOBOAUTH PACUYETHI):
111 OTHOCHUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJII0 XMMHYECKOI'0 3JIEMEHTA B COSMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MacCy, 00bEM Ta30B
114 M0 YpaBHEHHSIM XHUMHUYECKUX pEaKUUid U HaXOAUTh KOJUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WJIU POIYKTOB PEAKIIUU
12 Brnanenue (3HaHue OCHOB):
OCHOBHBIMH METOJ]JaMH HAay4yHOTO No3HaHUs (HaOIro[eHue, U3MEPEHUE,
121 9KCIIEPUMEHT, MOJICTTMPOBAHKE) MTPH H3yYCHUH BEIICCTB U XUMHUYCCKHIX
' ABIICHUH; yMeHUE cHOpMYIHpPOBATh MPOOIEMY U MPEIIOKUTH MYyTH €€
perieHus
122 Oe3omacHOil pabOThl C¢ XWMHUYECKUMHU BEIECTBAMH, XHMHUYECKOMI
' MOCY/I0¥ 1 J1a0OpaTOPHBIM 00OPYIOBAHHEM
npaBujaMu 0€30MacHOTO OOpaIeHHs! C BEIIECTBAMHU, UCIIOIb3YEMBIMHU
B MOBCEJHEBHOMN KU3HU, MPaBUIAMH TOBEJCHUS B LEISIX COEpeKeHUS
123 37I0pOBbSl M OKPYXKaIOWIEH NPUPOJHOM Cpelibl; MOHUMAaHHE Bpena
' (omacHOCTH) BO3ACHMCTBHUS HA JKUBBIE OPraHU3MBI OIPEACTEHHBIX
BEIIIECTB, CIMIOCOOOB YMEHBIIEHUS W TPENOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue TnpakTHYECKWX HABBIKOB IIAHUPOBAHUS W OCYIICCTBICHHS
CIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3y4eHHUe U OnucaHre (PU3NIecKuX CBOMCTB BEIIECTB; O3HAKOMIICHHE C
13.1 buznuecKkuMu u XUMUYECKUMHU SABJICHUSIMU; OTIBITHI,
WUTIOCTPUPYIOIIHNE MTPU3HAKH MTPOTEKAHNS XUMHUSCKUX PEaKIIAN
13.2 H3y4eHHUe CIIOCOOOB Pa3ICICHHs CMeCei
MOJIy4eHUE KUCIOPOJia U U3yYEHUE €r0 CBOMCTB; MOIYyYEeHUE BOJOpOIa
13.3 W HU3y4YeHHE €ro CBOMCTB; IMOJy4YEHHE YTIIEKHCIIOrO rasa M M3y4YeHHE
€ro CBOMCTB; MOJIYYEHUE AMMHUAKa U U3YyUYECHHE €TO CBOMCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHONM MacCOBOM  JOJed
' PacTBOPEHHOTO BEIIECTBA
135 IIPUMEHEHHUE UHJUKATOPOB (Jrakmyca, METHUJIOPaHkKa u




¢denondransenna) AnsA OMpeAeTCHUs XapaKTepa Cpelbl B pacTBOpax

KHUCJIOT U IIeJI0Yel

13.6

UCCIICZIOBAHME U  OMNKMCAHUE CBOMCTB HEOPraHMYECKUX  BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHE B3aUMOJCHCTBHS KUCIOT C METaJUIaMH,
OKCHJIaMH METAJIIOB, PACTBOPUMBIMU M HEPACTBOPUMBIMU OCHOBAHUSIMH,
COJISIMHU; TIOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM; BBHITECHEHHE OJIHOTO
MeTajula JPYrUM W3 pacTBOpa COJM; HCCIEA0BaHHE aM(pOTEPHBIX

CBOMCTB TUAPOKCUIOB aJIFOMHUHUA U HUHKA

13.7

PEIICHUEC SKCIICPUMCHTAJIBHBIX 3aJad IO TeMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); ((3JI€KTpOJII/ITI/I‘IeCKa$I JUCCOLIMAIIHs,
«Baxkneine HeEMeTaIIBI U UX COCAUHCHUA», «BakHelmme MeTasbl

1 UX COCIUHCHUA»

13.8

XUMHYECKHE IKCIICPHUMEHTHI, WUTIOCTPUPYIOLIHE HPU3HAKA
NPOTEKaHMs PEaKIUii MOHHOTO OOMEHa; KAa4YeCTBCHHBIC pPEaKIMH Ha
HPUCYTCTBYIOLIME B BOJHBIX PAcTBOpaX HMOHBL XJIOPHI-, OpOMHI-,
noaua-, cynbdar-, pocdar-, kapOoHAT-, CUIMKAT-aHUOHBI, THIPOKCUI-
WOHBI, KATHOHBI AMMOHHSI, MarHusi, KaJblusl, aJFOMUHUS, JKene3a (2-+)

u xxenesa (3+), menu (2+), nuHKa

14

YmMmenue:

141

NpEACTaBJIATH  PE3YJIbTAThl S3KCIICPUMCHTA B (l)OpMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpaq)HKOB n Ta6J'II/IH U BBIIBJIATE OMIIMPHUYCCKUC

3aKOHOMEPHOCTHU

14.2

YCTaHABJIIMBATL CBA3W MCKAY PCaJIbHO Ha6J'IIO)Ia€MBIMI/I XUMHUYCCKUMH
SBJICHUAMHA U IIpOoHCCCaMu, MPOUCXOAAIINMU B MAKpO- 1 MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB




HEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

Yucrtsie BemecTBa U cMecu. CriocoObl pa3ienieHus: cMeceit

1.2

ATOoMBI W MOJICKYIJIBI. Xumudaeckrue d3yeMeHThl. CHMBOJBI  XHMHYECKUX

9JICMCHTOB. HpOCTBIe " CJIOKHBIC BCIICCTBA.

1.3

Xumuaeckas (bOpMy.]'Ia. BamenTHOCTP aTOMOB XWMHUYECKHX DJIEMEHTOB.

CreneHp OKUCIECHUSA

14

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTenbHAs aTOMHas Macca.
OTHOcHUTENbHAS MOJICKYJIsSIpHAast Macca. MaccoBas J0J1s1 XMMHAYECKOro 3JIEMEHTa

B COCAUMHCHUU

1.5

KomuuectBo BemiecTtBa. Monb. MomspHass Macca. MospHbIE 00bEM Ta30B.

BzanmocBs3b KOJIMYCCTBA, MACChI 1 YKUCJIa CTPYKTYPHBIX CAWHHI BEIICCTBA

1.6

duznyeckue U XUMHUYECKUE SIBICHUS. XMMHUECKas pcaKuusg U eé IIPU3HAKH.

3aKOH COXpAaHEHHS MACChI BEILIECTB. XMMHYECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u Ilepuoandeckas CuCTEMa XUMHUYECKHX AJIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[Iepnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX 1eMeHTOoB J[. M.
Menpeneesa. Ilepuoasl u rpynnsl. @U3HYECKU CMBICIT TIOPAIKOBOIO HOMEpA,

HOMEPOB MEPUOJA U TPYIIIbI JIEMEHTA

2.2

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX 000J04eK aTroMOB MepBbIX 20 XMMHYECKHX DJIEMEHTOB

[Tepnonnueckoit cucremst J1.M1. MeHnneneena

2.3

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMUMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblus (paguyca aTOMOB, D3JIEKTPOOTPUIIATEILHOCTH,
METAIUYECKUX ¢ HEMETaJUIMYECKUX CBOWCTB) W UX COCIWHEHUH B
COOTBETCTBHUHU C TIOJIOKEHUEM JJIEeMEHTOB B [lepmonuueckoid cucreme

CTPOCHUCM HUX AaTOMOB

Ctpoenue BelecTa

3.1

Xumudeckasi cBsi3b. KoBajeHTHas (TOJsIpHAasT W HETMOJSPHAs)  CBA3b.
DNEeKTPOOTPULIATETLHOCTh ~ XUMHUYECKHUX  3JIeMEHTOB.  VoHHas  CBs3b.

Merannuueckas CBSI3b




3.2

Tunbel kpucTammuyeckux pemeérok (aTOMHas, HOHHAs, MeTaIndecKkas),
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKH U BUIA

XHUMHYECKOU CBI3U

Baxwnerine mnpeacraBuTeNM HEOpPraHUYecKux BemecTB. Hemeramnsl u ux

COCIUHECHUA. Merannsl 1 BX COCIUHCHUA

4.1

Knaccudpukanus u HOMEHKIATypa HEOPTaHWYECKUX COCAMHCHHN: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHCJIOTHBIE, ampoTepHbIC) u
HecosieoOpa3yrone; OCHOBaHMN (IMIENIOYHM W HEPACTBOPUMBIC OCHOBAHUS);
KHUCJIOT (KUCJIOpOJACOAEpKalMe U OECKUCIOPOJIHbIE, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJICH (CPEIHUX M KUCITBIX )

4.2

Ou3nyeckue M XUMHUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJUIOB:

BOZIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnueckne U XHUMHYCCKHE CBOMCTBA MNPOCTBIX BCHICCTB-MCTAJUIOB: JIMTHUA,
HaTpuA, Kajlusd, Maravusa U KaJlblysd, aJIlOMHUHHA, JKCJIC34. BJICKTpOXI/IMI/I‘ICCKI/Iﬁ

PsA HAIPSDKEHUN METAJUIOB

4.4

du3nuecknue U XMMHUYECKHE CBOMCTBA BOOOPOJHBIX COGI[I/IHGHI/Iﬁ HEMCTAJJIOB:

XJIOpoBOAOPOaa, CEPOBOAOPOAA, aMMHUAKaA

4.5

dusnyeckue U XMMHUYECKHE CBOMCTBA OKCUAOB HemeramwioB: cepsl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ilonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumuueckue cBoWCTBa OKcHIOB: MeTauioB IA—IIIA rpynn, nmaka, meau(ll) u

xemneza(ll, III). [Tonyyenne okCUI0B METAIIIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUM M aM(pOTEPHBIX THIPOKCHAOB (Ha MpUMepe
THAPOKCUIOB alllOMUHUS, JKene3a, IMHKa). llomyyeHue OCHOBaHUU U

aM(pOTEpHBIX THIPOKCHUIOB

4.8

OOue XMMHUYECKHe CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOAHOIM,
CEpPHHUCTOM, CEpHOM, a30THOU, PocopHOIl, KpeMHHEBOM, yroibHOU. OcolObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM U a30THOW KHCIIOT.

[Tonyyenue kucior

4.9

OO6me xuMu4yeckre cBoiicTBa cpenux coneil. [lomyyenue conei

4.10

HOJ’IY‘{CHI/IC, CO6I/IpaHI/IC, pacino3HaBaHue BOJOpPOAA, KHUCJIOpOAa, aMMHUAKA,

YTIIEKHCIIOTO Ta3a B J1abopaTopuu

411

HOJ’IY‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOM KHCIIOT B MMPOMBIINIJICHHOCTH. OGH_II/IC

CITOCOOBI MMOJIYYCHHA MCTAJIJIOB




412

I'eneTmueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMHYECKUE PEAKIUU

5.1

Krnaccudukanus XuMHYeCKnX peakuuii o pa3IMyHbIM IPU3HAKAM: [0 YHCITY
COCTaBy YyYacTBYIOIIMX B PEaKIMHM BEIIECTB, MO TEIUIOBOMY 3(¢eKTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

TemnoBoit 3d¢dekT XUMHYECKON peakiuu, TEePMOXUMHYECKHE YpaBHEHUS.

DK30- U 3HI0TEPMUYECKHUE peakluu. TepMOXUMHUUYeCKUE YpaBHEHUS

5.3

OKuCIINTEIBHOBOCCTAHOBUTEbHbBIE peakui. OKUCINUTENIN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKMCIIEHUSI WM BOCCTAHOBIEHHS.  OJEKTPOHHBIM  OanaHc

OKHCIIMTEILHOBOCCTAHOBUTEIILHOM p€aknuun

5.4

TeopI/IH BHCKTpOHI/ITI/I‘ICCKOﬁ AucCColralnuu. KaTI/IOHbI, AHHOHBI. SJIGKTpOJ'II/ITBI

Y HEINEKTPOoJUThl. CUIIBHBIC U ca0bIe AIEKTPOIUTHI. CTENEeHb JUCCOIMAIITT

5.5

Peakumu moHHOTO obOMeHa. YciioBus IMPOTCKAaHUA pCaKI_II/Iﬁ HOHHOI'O 06MCHa,

IIOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMU

Xumus u OKpYyKaromiasa cpeaia

6.1

BemectBa M Marepualbl B IIOBCEJHEBHOW JKM3HM 4elloBeKa. beszomacHoe
WCTIOJIb30BAHNE BEIIECTB M XWMHUYECKHUX PEaKIUil B J1adopatopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOE 3arpsi3HEHUE OKpyKaroled cpeabl (KUCIOTHBIE — JOXKIH,
3arpsi3HEHUE TOYBbI, BO3/AyXa M BOJOEMOB), CHOCOOBI €ro MpenoTBpAIlEHUsS
[Ipenensnas pomyctumas koHueHtpauus Bemects (IIJIK). Pomp xumuum B
pelIEHUM HKOJIOTHUECKUX MpobieM. YcuieHue mnapHUKoBOro sddexkra,

pa3pylieHue 030HOBOTO CIIOS

6.3

ITpumenenue cepsl, a3ora, Gocdopa, yriaepoaa, KpEeMHUS U UX COEAMHEHHH B
OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH M CeIbCKOM Xxo3siicTBe. [IprmeneHue
METAJUIOB M CIUIaBOB (CTajb, YYyryH, AIOPATIOMHHUN, OpoH3a) B OBITY H
MPOMBIIIJICHHOCTH WX coennHeHuid. [ToHATHE 0 KOppO3HH METAJIOB, OCHOBHEIE

CITOCOOBI 3allIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHHMKH YIIEBOJOPOJOB (Yrojib, MPHPOJIHBIA ra3, He(Tb),

MPOAYKTHI UX MepepaboTKu (OCH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX
yriepoza (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, 3TaHOJ, TIMLEPUH, YKCYCHAs! KHCIIOTa).
[onsiTre 0 OMOTOrMYECKH BaKHBIX BEIIECTBAX: KUpaX, OeNKax, yrieBoax — U UxX

POJIM B )KU3HU YCITIOBECKA




Pacuértrr:

7.1 1o hopMynamM XMMHYECKUX COCAMHEHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIIECTBA B PaCTBOPE
7.3 10 XUMHUYECKUM YPaBHCHHAM




YYEBHO-METOJIUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumust: 9-i kiacc: 6a30BbIld YPOBEHB: YUCOHUK; 5-€¢ U3aHUE,
nepepadotanHoe ['abpuensu O.C., Octpoymon W.I'., Cnaakos C.A.
Axk1monepHoe obuiectBo «M3aarenbetBo «lIpocBeienne»

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1 MeToaudeckue ceMUHaphI 1o yueOHoMy npeameTy «Xumusi». — URL:
https://edsoo.ru/metodicheskie-seminary/ms-himiya/.

) MeTtoan4eckue MHTEPAKTUBHBIE KEUCHI 0 YUEOHOMY MPEAMETY « XUMHUS». —
URL.: https://edsoo.ru/metodicheskie_kejsy/.

[} UHTEepaKTUBHBIE BUPTYaAJIbHBIE JIAOOPATOPHBIE U MPAKTUYECKUE PAOOTHI

Ha yriay0JeHHOM YpoBHE 10 yueOHOMY npeamery «Xumusi». — URL:
https://content.edsoo.ru/lab/.

) Meroanueckue nocobust no yueonomy npenmery «Xumusi». — URL:
https://edsoo.ru/mr-himiya/.

[} MaTepuassl 1o BonpocaM ¢popMupoBaHus (yHKIIMOHATIBHOW IPaMOTHOCTH. —

URL.: https://edsoo.ru/metodicheskie-seminary/ms-funkczionalnaya-
gramotnost/.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/utm sourceeljur

https://edu.skysmart.ru/

https://resh.edu.ru/
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