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HNOACHHUTEJIbBHAA 3AITHCKA

[TlporpamMmmMa 1o XHMHM Ha YPOBHE OCHOBHOro o0mero o0pa3oBaHHS
COCTaBIEHA Ha OCHOBE TpeOOBaHWIL K pe3yabTaraM OCBOSHHS OCHOBHOIA
o0Opa3oBaTenpHON MPOrpaMMBl OCHOBHOTO 00IIEro oOpa3oBaHus, MPeACTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eacpancHOi pabodeli NPOTpaMMEI
BOCIIUTAHUA U ¢ YYETOM KOHLETIIHMHU MMPEMOJABAHUA YIEOHOTO MPEAMETA « X UMUS)
B 0OpazoBarenbHbIX opranuszaumsax Poccutickoit ®eaepaumm.

[IporpaMma mo XuMHH AaéT NPEACTABICHUE O LENAX, OOWICH CTpaTeruf
OOy4YeHHs, BOCIHTAHHA M Pa3BUTHd OOYYAIOUIMXCA CPEeACTBAMH Yy4eOHOro
MpeAMETa,  YCTAHABIMBAET  O0A3aTENIBHOEC  MPEAMETHOE  COACPKAHUE,
MPENYyCMATPUBAET PACIPEACTICHHE €r0 MO KiaccaM U CTPYKTYPUPOBAHHUE IIO
pasnenaM 4 TeMaM NpPOrpaMMBL MO XUMHH, ONPEACHSET KOTUYECTBEHHBIE H
Ka4eCTBEHHBIC XApPaKTEPHCTUKH COOCPIKAHUA, PEKOMEHIYEMYIO
MOCHCAOBATENIBHOCTE M3YYEHHS XHMHH C  YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX ~ CBA3€d, JIOTMKH y4e€OHOro mpouecca, BO3PACTHBIX
ocobeHHOCTeH OO0ydJarouXcs, OMpeAcHseT BO3MOXKHOCTH TpeaMeTa  is
peanu3auuu TpeOoBaHWii K pe3yabTaraM OCBOCHWA OCHOBHOW 00pa30BATEIBHOMN
MpOrpaMMBI Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus, a Takke TpeOoBaHMI K
pe3yapTaTaM 00ydeHNsl XUMHH HA YPOBHE LiENeH U3yUeHHs MPEeAMETa U OCHOBHBIX
BHJOB Y4YeOHO-IIO3HABATENLHON JEATENBHOCTH OOYYAIOMIETOCH IO OCBOCHHE)
y4eOHOro COAEPIKaHHS.

3HAaHME XUMHH CIY)XHT OCHOBOH A (POpPMHpPOBAHWSA MHPOBO33PEHHS
o0yyJarowerocs, ero MpeacTaBleHuid 0 MaTepUANbHOM €OWHCTBE MHUPA, BAKHYIO
ponb UTPArT (GOPMHPYEMBIC XUMHEH MPEACTABJICHUA O B3aUMOIPEBPALICHUAX
SHEPTUH U 00 3BOMIOLMM BELIECTB B MPHUPOAE, O NMYTAX PEHICHHS [NIOOATBHBIX
npobyieM YCTOMYHBOIO Pa3BHUTHA YEJIOBEUYECCTBA — CHIPHEBOM, SHEPreTHYECKOM,
MUILEBOH H 3KOIOTHYECKOH 0€30MacHOCTH, MPOOIEM 3paBOOXPAHEHHUS.

N3yvyeHne XUMHH:

CHOCOOCTBYET  peamu3alldd  BO3MOXKHOCTEH AN CaMOpPasBHTHSA U
(OpMHPOBAHNS KYNBTYPHL IMYHOCTH, €€ 0011ei U (PYHKIIMOHATBHOH IPaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHPOBAHHUE MBIIIICHHS M TBOPYECKHUX CIOCOOHOCTEI
oOyyaloluxcs, HABBIKOB WX CAMOCTOSTENBHOH y4eOHOW  ACATENBHOCTH,
SKCTICPUMEHTAIBHBIX W HMCCICAOBATEIBCKUX YMCHHH, HEOOXOAMMBIX KakK B
MOBCEAHECBHOM JKHU3HM, TaK H B MPO(EeCCUOHANBHON AeITeNIbHOCTH,

3HAKOMHUT €O CIOCUM(PUKOH HAYYHOIO MBILUICHHA, 3aKIAABIBACT OCHOBBI
LIEJIOCTHOTO B3IJIS4A HA €JHHCTBO IPUPOABI U YE€JIOBEKA, ABJIACTCA OTBETCTBCHHBIM
3TanoM B (OPMUPOBAHUM €CTECTBEHHO-HAYYHOM IPaMOTHOCTH O0YYaIOMNXCA,



cnocoOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-
HAY4YHBIM 3HAHWSM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOH BKJIAJ B 3KOJIOTHYECKOE
00pa3oBaHUe 00YYAKOIIUXCS.

JlaHHBIE HampaBleHHUs B OOY4YEeHMH XUMHH OO0€CTICUMBAKOTCS CIEHU(PUKOI
coaepkaHus  y4eOHOro TpeaMeTa, KOTOPHIH  fABASETCA  MENArOrHYECKH
aJANTHPOBAHHBIM OTPAKCHUEM 0A30BOH HAYKH XUMHH HA OTIPSACIEHHOM 3Tale €€
Pa3BUTHS.

Kypc xumMun Ha ypOBHE OCHOBHOTIO 00LIEro 00pa3oBaHus OPUEHTHPOBAH HA
OCBOCHHE OOYYAIOLIMMUCSA CHUCTEMBI MEPBOHAYAIBHBIX TOHATHI XWUMHH, OCHOB
HCOPTAaHUYECCKOM XWMHUH HM  HEKOTOPBIX OTACNBHBIX 3HAYMMBIX —TOHATHI
OpraHuYecKoi XHMHUH.

CTpyKkTypa COACPKAHUA MPOTPaMMBL MO XUMHH C(POPMUPOBAHA HA OCHOBE
CHCTEMHOT0 TNOJAX0Aa K €€ M3yueHHI0. CoJepKaHue CKIAABIBACTCA M3 CHCTEMBI
MOHATHH 0 XHMHYECKOM 3JIEMEHTE H BEIIECTBE H CHCTEMBI MOHATHI O XMMHYECKOH
peakuun. OO0 95TM CHCTEMBI CTPYKTYPHO OPraHW30BAHBI [0 TPUHLMILY
MOCIEAOBATENBHOTO PA3BUTH 3HAHUA HA OCHOBE TEOPETHYECCKUX IPEACTABICHHIA
Pa3HOIro YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHUA KAK OCHOBBI BCETO €CTECTBO3HAHNSA,

— [lepuognyeckoro 3akona [[. 1. MeHaeneesa KaKk OCHOBHOTO 3aKOHA XHMUH,

— YYEHHs O CTPOCHHH aTOMa U XMMHYECKOH CBI3H,

— IMPEACTaBNCHUH 00 3IEKTPONUTHUYECKOH OUCCOLMAlMH BEIECTB B
pacTBOpax.

TeopeTuveckue 3HaAHHUA pPacCMAaTPHBAKOTCA HA OCHOBE 3MIUPUYECKH
MOJIyYEHHBIX W OCMBICIICHHBIX (PAKTOB, pa3BUBAKOTCA MOCHEAOBATENBEHO OT OJAHOTO
YPOBHA K JAPYTOMY, BBINOJNHAA (GYHKUHH OOBACHEHHA W MPOTHO3HPOBAHHSA
CBOWICTB, CTPOCHHA U BO3MO)KHOCTEH MPAKTHYECKOrO MPUMEHEHUS H IIOJIyYCHHA
H3y4acMBIX BELICCTB.

OcBOGHME TMpOTPAMMBI 1O XUMHH CIOCOOCTBYET  (POPMHPOBAHHIO
MPEACTABICHUA O XUMHYECKOH COCTaBIAIONICH HAy4YHOU KapTUHBL MUPA B JIOTHKE
€€ CHUCTEMHOM NPHPOABI, LEHHOCTHOIO OTHOIUICHHS K HAYYHOMY 3HAHUK) H
METOJaM MO3HAHHs B Hayke. M3yueHHe XUMHHM MPOMCXOAUT ¢ TMPHBICUYEHHEM
3HaHWIl W3 paHee M3YYECHHBIX YUYEOHBIX MPeaMeToB. «OKpYKaAWIHU MUpY,
«buonorud. 5-7 xknacce» u «du3uka. 7 KJIacey.

[Ipy H3yYECHHH XUMHH [OPOUCXOOUT (OPMUPOBAHWE 3HAHWIA OCHOB
XUMHYECKOH HAyKU KakK OONacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUECKOH
OCATEIBHOCTH YENOBEKAa M KAK OAHOIO M3 KOMIIOHEHTOB MHPOBOIH KYJIBTYPHI
3agaya y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHHM CHCTEMBI XHMHYECKHX
3HaHW# — BaXHEHINHX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX TIOJIOKCHHUI,
OOCTYNHBIX OOGOOLICHWIT MHPOBO33PEHYECKOTO XapakTepa, A3bIKa HAyKH, B



NpUOOIICHUM K HAYYHBIM METOJaM TIO3HAHUSL NPU W3YYEHUM BEILECTB M
XUMUYECKUX peakuuii, B (GOPMUPOBAHUM U PA3BUTUU [O3HABATEIBHBIX YMEHUH U
UX [PUMEHEHUM B Y4YeOHO-MO3HABATEILHOW M y4eOHO-UCCIIE0BATEILCKON
NESTEIbHOCTH, OCBOCHMM TNpaBuil Oe30macHoro oOpalleHUsi C BELIECTBAMM B
[IOBCEAHEBHOM YKU3HH.

[Ipy M3y4eHHMH XMMHUHM HA YPOBHE OCHOBHOTO 001IEr0 00pa3oBaHMs BAXKHOE
3HAUEHWE MPUOOPENN TAKKE LIETH, KaK:

— (opMHpOBAHME MHTEIEKTYalbHO PA3BUTOW JMYHOCTH, TOTOBOM K
camM000pa30BaHNIO, COTPYAHMUYECTBY, CAMOCTOSTEIIBHOMY TPHUHATUIO PEIICHUH,
CNOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSOIMMCS YCIIOBUSM JKU3HMU,

—  HAmnpamJICHHOCTb  OOyuYeHWss Ha  CUCTEMATHYECKOE€ MpUOOIICHHUE
o0yyarommxcss K CaMOCTOSITEJIbHONH MMO3HABATEJIBHON IEATEILHOCTHA, HAyYHbLIM
METO/JaM TNO3HaHUS, (POPMUPYIOLIMM MOTUBALMIO U Pa3BUTHE CHOCOOHOCTEH K
XUMUH,

— obecnevyeHmne yCIoBMid, CNOCOOCTBYOUIMX MPUOOPETEHUIO 00YYAKOLIMMHCS
OMbITa Pa3HOOOpPA3HON [AEATENBHOCTH, MO3HAHWS M CAMOIMO3HAHHUs, KITHOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIMETECHIIMI), MMEHOIIMX YHHUBEPCAIBHOE 3HAYCHHUE IS
Pa3NUYHBIX BUIOB ACSITEILHOCTH,

— (¢opmupoBanue o00mEelH (QYHKIMOHATBHOH M  €CTECTBEHHO-HAYUHOM
rPaMOTHOCTH, B TOM YHCJIC YMEHUN OOBIACHATH M OLICHUBATH SIBJICHMS
OKPY’KaIOIIEr0 MUpPA, UCIHOJb3Ysl 3HAHUS W OMBIT, MOJYYEHHbIC MMPH HU3YUYCHHUH
XUMHH, TPUMEHATh WX MPU PEIICHUUM NpoOJieM B TMOBCEIHEBHOH >KU3HU U
TPYIOBOH JEATEIIbHOCTH,

—  (opmupoBaHue y 0o0y4arOUMXCs T'YMAHUCTHUECKUX  OTHOLUCHMIA,
MOHMMAHWsl 1EHHOCTM XMMMUYECKHMX 3HAHWM g BbIPAOOTKM 3KOJOTHYECKH
LeIECO00pa3HOr0 TOBEAEHUST B OBITY W TPYJOBOM OEATENBHOCTH B LIEJSAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKPYKAKOLIECH IPUPOJAHON CPEIBI;

— Pa3BUTHE MOTHBaLUMU K OOYYECHMIO, CMOCOOHOCTEH K CAMOKOHTPONIO H
CAMOBOCIIUTAHUIO HA OCHOBE YCBOCGHUS  OOILEYETIOBEUECKUX  LICHHOCTEH,
IOTOBHOCTH K OCO3HAHHOMY BbIOOPY MpO(MIIsi U HAMPABICHHOCTH JAJIbHEHLIETO
00yueHusl.

OO01ee 4uCia0 4YacoB, OTBEACHHBIX I M3yYEHUs XHUMUU HA YPOBHE
OCHOBHOIO 0011ero odpazoBanusi, cocrapisier 136 yacos: B 8 kyacce — 68 yacos (2
yaca B HEJIENH0), B 9 kinacce — 68 yacoB (2 yaca B HEZIEINIO).



COIAEPXAHUE OBYYEHHUA

8 KNIIACC

IlepBoHa4yabHBIC XHMHYCCKHE MOHATHA

[IpeameT xumuu. POk XUMHUHM B JXH3HHA Y€JIOBEKA. XUMHUA B CUCTEME HAYK.
Tena u BemecrBa. (DHU3UYECCKHE CBOWCTBA BEIUECTB. ATPEraTHOC COCTOSHHE
BewccTB. [IOHATHE O METOAAX TO3HAHUA B XUMHH. YHUCTBIC BEILECTBA W CMECH.
CnocoObI pa3gesieHus CMECEH.

ATOMBI H MOJEKYJBl. XWUMWUYECCKHE 3SJIEMEHTBL. CHMBOJIBI XUMHYECKHX
3JIEMEHTOB. [IpOCThIE U CITOMKHBIE BEIIECTBA. ATOMHO-MOJIEKYIAPHOE YUCHUE.

Xumuueckas QopMyna. BaNeHTHOCTH aTOMOB XHUMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBA COCTaBa BelecTB. (OTHOCUTENBHAs AaTOMHAas Macca.
OTHOcUTENBbHAs MONEKYIIsIpHAs Macca. Maccorad 1071 XUMHUUYECKOTO 3JIEMEHTA B
COCIUHCHHH.

KonuyecTBo Bemecrsa. Mons. Monsipaad Macca. B3auMOCBA3E KOJMYECTBA,
MAacCchl M YMClia CTPYKTYPHBIX €OWHHL BemecTBa. Pacuérel mo dopmynam
XUMHYECKHUX COCAUHECHHIA

DOU3NYECCKUE U XUMHUYCCKUE SABICHHS. XUMUYECKAA PEAKUUA U €€ MPH3HAKH.
3aKOH COXpaHEHHMS Macchl BELIECTB. XHUMHYECkHe ypaBHeHMs. Knaccuukaums
XMMHYECKHX peakluii (COSTUHEHNS, PA3I0KEHUS, 3aMEILEHNS, OOMEHA).

Xumuuecxkuit IKChepUMeHm:

3HAKOMCTBO ¢ XHUMHWUYECKOH MOCY0M, mpaBujaMH padoThl B J1a00opaTopuul U
nmpuéMaMi oOpallieHns ¢ Ta0OpaTOPHBEIM 000pYIOBAaHHEM, H3YUCHUE W ONHCAHHE
(U3MYECKUX CBOWCTB OOpa3LOB HEOPraHHYECKMX BELICCTB, HAOMIOACHHE
dusmdeckux (IUIABICHHE BOCKA, TAsSHUE JIbAA, PACTUPAHHE Caxapa B CTYIKE,
KHUIICHUE W KOHACHCALWA BOABI) H XMMHYECCKHX (TOPCHHUE CBEYH, TPOKAJIIMBAHHUE
MEAHON MPOBOJIOKH, B3AUMOACHCTBHE MENa ¢ KUCIOTOM) SBICHUH, HAOMOACHUE H
ONHUCAHUE MPHU3HAKOB MPOTEKAHHA XMMHYECKHX peakuuil (pasloKeHHe caxapa,
B3aUMOACHCTBHE CEPHOI KHCIIOTHL ¢ XJIOPUAOM Oapus, pasiioKeHUE TMIAPOKCHUIA
meau (II) mpu HarpeBaHuH, B3aUMOAEHCTBHE JKeNe3a ¢ pacTBOPOM comu Meau (11),
H3yUYeHHE CMOCOOOB pa3fe/ieHHsl CMECEii: ¢ MOMOINBK MarHuTa, (PUIBTPOBAHUE,
BBIMAPUBAHUE, TUCTHUIALMSA, XpoMarorpadus, MPOBEACHNE OYHCTKH MOBAPEHHOI
conu, HabmoAeHWE W  ONHCAHHE  PE3yNbTATOB  MPOBEACHUA  OIBITA,
IWLTIOCTPUPYIOIIETO 3aKOH COXPAHEHHA MACCHI, CO3JAHHE MOJCICH MOICKYI
(IIApOCTEPKHEBHIX ).

BaxxHeiilue npeacTaBuTeIH HEOPraHHYECKHX BelleCTB

Bo3ayx — cMech raszoB. CoctaB Bozayxa. KHCIOpoa — 3JIEMEHT H MPOCTOe
BelwlccTBO. HaxokacHue kucimopoga B mpupoie, (PM3HUYSCKHE M XUMHUUYECKHE
cBoiicTBa (peakuMu ropeHusa). Oxkcuapl. Ilpumenenme kuciopoaa. CnocoOwl



MOAYYEHUS KHUCIOpoAa B Jadoparopud M OPOMBILUIEHHOCTH. Kpyrosopot
KHCIOpoJa B mpupoae. O30H — aJUIOTPOMHAs MOAH(UKALIMA KHCAOPOa.

Tennopoit 3pPekT XUMHYECKOH PpEaKUMU, TEPMOXMMHYECKHE YpPaBHEHUS,
3K30- U JHAOTEPMHUYECKHE peaklUuu. TOIUIMBO. YroJib U METAH. 3arpa3HEHHE
BO3/lyXa, YCHICHHE NApPHUKOBOrO »pPeKTa, paspylIeHHE 030HOBOTO CIIO4.

Boaopon — 35MeMEHT WM MPOCTOE BEWECTBO. Haxoskaenue BOAOpOIA B
npupoge, (U3MYECKUe H XUMWUYECCKHE CBOWMCTBA, MPUMEHEHHWE, CIIOCOOBI
nony4deHus. KucmoTer u conm.

MonspHelil 00BEM Ta30B. PACUETH 10 XUMHUYECKUM YPABHEHHUSM.

dusnueckue CBoiicTBa BOABL. DBoaa xak pactBoputrenb. PacTBOpHI.
HachllleHHEIE U HEHACHIMICHHBIE PacTBOPBEL. PacTBOPHMOCTE BELIECTB B BOJE.
MaccoBas 1074 BEIECTBA B pacTBOpe. XUMHYECKHE CBOMCTBA BOABI. OCHOBAaHHUS.
Pone pacTBOPOB B NMPUPOAE U B >KU3HM YelOBeKa. KpyroBopoT BOABL B NPHPOJE.
3arpa3HeHHUe MPUPOAHBIX BOA. OXpaHa ¥ OYHCTKA NPUPOIHBIX BOJ.

Knaccudukauus HeopraHuueckux coeauHenuit. Oxcuapl. Knaccndukauus
OKCHIOB.  coyeoOpasyromiue  (OCHOBHBIC, KHUCIOTHBIC, aM(pOTEpHBIE) H
HeconeoOpasyrone. Homenkmarypa okcnaoB. Du3nyecKHE W XHMHUYCCKHE
CBOICTBA OKCHAOB. [lomydeHne OKCHIOB.

OcnoBanus. Kiaccupukaums OCHOBaHMA: 1HENOYH M HEPACTBOPHMEIE
OCHOBaHHUs. HoMeHknatypa ocHOBaHMil, DU3HYECKHEe U XUMHYECKHE CBOICTBA
OCHOBaHUil. [Tony4eHHEe OCHOBAHUIA.

Kucnorel. Knaccugukanusa kucnor. HoMmeHknarypa kucnor. dusnueckue u
XUMHYECKHE CBOHcTBA KHUCIOT. Paa axtueHOocTH MetayuioB H. H. bekerosa.
TTonyveHue KUCIOT.

Conu. HoMeHknarypa coneit. @H3ndeckne H XHMHUYECKHE CBOWCTBA COJCH.
ITony4yenne coiek.

['eHeTHYECKAA CBA3b MEKAY KITACCAMU HEOPTAHHYECKUX COCAUHEHUIA.

Xumuueckuil IKCRepumMenm:

KQYECTBEHHOE OIPEAEICHUE COASP)KaHUA KUCIOPOJa B BO3yXE, MOJIYYCHHUE,
coOMpaHHe, pPacmo3HABAaHHE W M3YYEHHE CBOWMCTB KHCIOpOJa, HaOJIJIeHNE
B3aUMOACHCTBHA BEHIECTB ¢ KHUCIOPOJOM U YCJIOBHS BO3HHUKHOBEHHA H
MpPEKpallIcHUsl TOpeHHs (MOoKapa), O3HAKOMJICHHE ¢ oOpaslaMH OKCHAOB H
ONMUCAHHE WX CBOHCTB, MNMOJIYYCHHUE, COOMpaHHE, PACIO3HABAHHE M U3YYECHHE
CBOKMCTB BoaopoAa (ropeHue), B3auMoAeHCcTBIE BogopoAa ¢ oxcuaoM meau (II)
(BO3MOXKHO HCTIONB30BAHUE BHICOMATEPUANIOB), HAOMIOACHNE 00Pa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCECAOBAHHE OCOOCHHOCTEH PACTBOPCHMA BEILECTB C
Pa3MUYHONH PacTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OMPEOCIEHHOM
MAaCCOBOI JOJIECH PacTBOPEHHOIO BEILECTBA, B3AUMOACHCTBUE BOABL ¢ METAIUIAMHU
(HaTpueM M KajplueM) (BO3MOXKHO HCIOJIG30BAHWE  BHACOMATCPHAIIOB),



HCCIENOBAaHHE O0paslioB  HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX  KIACCOB,
HAOMIACHHE U3MEHECHU OKPAack! HHAMKATOPOB B PacTBOpPaX KHUCIOT U IIETOYEH,
H3YYCHHE B3auMOJeHcTBHA okcuaa Meau (II) ¢ pacTBOpOM CEpHOI KHUCHOTHI,
KUCJIOT C MeETa/UlaMH, peakUud HelTpanu3auuy, NONYYEHHE HEPacCTBOPHUMBIX
OCHOBAHHi, BBITECHCHHE OJHOIO MeETAa/Ia APYTrMM H3 pacTBOpa COJH, PEIUCHHE
SKCTICPUMEHTAIBHBIX 3afa4 10 Teme «BakHeHmme KIacChl HEOPraHu4eCKuX
COCAUHECHUI.

Hepuoanvecknii 3akon H Ilepuoanveckass CcHCTEMa XHMHYECKHX
iemMeHToB I . Menpeneesa. CTpoeHHe aToMoOB. XHMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBHTEILHBIE PeaKIHH

[TlepBble MOMBITKH KAAcCU(PUKALUMN XHUMHYECKHUX 37€MEeHTOB. [loHATHE ©
[PyNnax CXOOHBIX JJIEMEHTOB (INECITOYHBIE U ILIEIOYHO3EMEIBHBIE METAJLIBI,
raJIOreHbl, HHEPTHHIC ra3bl). 3JEMEHTHL, KOTOPBIE 00pa3yloT aM(POTEPHBIE OKCHBL
H TUAPOKCHIBL

[Iepuoguyeckuii 3aKoH. Ileprogruveckas CHCTEMA XUMHYECKUX AIEMEHTOB /.
HN. MeHgeneera. KopoTkonmepuoaHas W JJIHHHOTICPUOAHAA  (POPMEBI
ITepuoanueckoi CHCTEMBI XUMHYECKUX eMenToB . M. Menaeneepa. [lepuoast
U Tpynnel. DU3MYECKUH CMBICH MOPAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA H
TPYIIIBL SJIEMEHTA.

Ctpoenue aroMoB. CocTa aTOMHBIX Aaep. M3oTonsl. 3nekTpoHsl. CTpoeHHe
BJIEKTPOHHBIX  O0OJI0YEK aTOMOB MEpBBIX 20 XUMUYECKUX  IJIEMEHTOB
IMepnomnueckoii cuctemel JI. M. Menneneepa. XapakTepuCTHKA XHMHYECKOTO
3JIEMEHTA I10 €70 NoJIOKeHHIO B [Teproanueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHsl paJlyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUTMYECKUX H HEMETANTNYECKUX CBOMCTB 10 IPYNNAM U IEPUOAAM.

3uaucHue Ilepuoanueckoro 3akoHa u [lepnoanyeckoil CHCTEMBI XUMUYECKUX
JNEMEHTOB A Pa3BUTUA Haykd W npaktuku. . M. MenpeneeB — y4éHbId U
IPOKIAHUH.

Xumnyeckas ¢Bsa3b. KoBajeHTHas (MOMspHas M HEMOJspHAs) CBs3b.
DNEKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAA CBA3B.

Crenenp  oxkucneHHd.  OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE — PEaKIHM.
ITpoueccsl OKUCIEHNS U BOCCTAHOBICHHs. OKHCIUTENH ¥ BOCCTAHOBHTENH.

Xumugeckuit IKCNEPUMenm.

N3yYCHHE OOPA3LOB BEILECTB METAUIOB H HEMETA/UIOB, B3aWMOICHCTBHE
THIPOKCHIA IMHKA C PacTBOpPAMU KHCIOT U MIENOYEH, NPOBEICHHUE OIBITOB,
IWUTIOCTPUPYIOIIUX  MPUMEPH  OKHUCIHTENIEHO-BOCCTAHOBUTEIBHBIX — PEaKLHi
(ropeHue, peakUMuU Pa3I0KeHHs, COCOHHEHMS ).

Mexcnpeomemnrvie ceasu



Peanusaius MEXMpEeaAMETHBIX CBA3€H MpU U3YYEHHHM XHMHH B 8§ Kiacce
OCYILECTBIIAETCS 4epPe3 HCMONb30BAHUE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHATHI, SABJIAIOIIUXCA CUCTEMHBIMH IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIHKIIA.

OO01He €CTeCTBEHHO-HAYYHBIC MOHATHS. HaY4HBIH (PaKT, THIOTE3a, TEOPH,
3aKOH, AaHalU3, CHUHTE3, KiIacCHPUKauud, MePHOAHYHOCTE, HaOMIOACHUE,
SKCTIEPUMEHT, MOACTIMPOBAHKE, H3MEPEHHUE, MOJENb, ABIICHUE.

Du3nKa. Marepud, aroM, O3JIEKTPOH, OPOTOH, HEWTPOH, HOH, HYKIIHZ,
H30TOIBI, PAAUOAKTUBHOCTB, MOJICKYJIA, JCKTPUYECKUIN 3apsai, BELIECTBO, TEIO,
00BEM, arperarHoe COCTOSIHUE BELIECTBA, ra3, PH3NYECKUE BENHYMHBI, ¢AMHHULE]
H3MEPEHHS, KOCMOC, IUTAHETHI, 3BE3/151, COJIHIIE.

Buonorus: ¢gotocunTes, ApIxaHue, Ouochepa.

['eorpapus: armocdepa, ruapocdepa, MHHEpanbl, TOPHBIE MOPOABL,
MOJIE3HBIE HCKONIAEMBIE, TOITUBO, BOAHEBIE PECYPCHL

9 KJITIACC

BemecTBo 1 XHMHYECKasl peakius

[Iepuoguyeckuii 3aKoH. Ileprogruveckad CHCTEMA XUMHYECKUX AIEMEHTOB /.
H. MengeneeBa. CTpocHHE aTOMOB. 3aKOHOMEPHOCTM B M3MECHEHHM CBOWCTB
XUMHYECKUX JIEMEHTOB TNEPBBIX TPEX NEPUOAOB, KAIMMA, KAIbLUUA W HX
COCTUHEHHUH B COOTBETCTBUM C TIOJIOKEHHEM JJIEMEHTOB B [lepuoauueckoit
CHCTEME U CTPOCHHUEM HX aTOMOB,

CTpoeHHE BEINECTBA: BUABI XHUMHYECKOH CBA3H. THIBI KPHCTANTHYECKHUX
PEIIETOK, 3aBUCUMOCTD CBOMCTB BEILECTBA OT TUMA KPUCTAUIMYECKOH PEIIETKH U
BHJa XHMHYECKOM CBSA3H.

Knaccupwmkauus 1 HOMEHKIATYpa HEOPTraHMYECKNX BELICCTB. XNMHUYCCKUE
CBOMICTBA BCILECTB, OTHOCALIMXCA K PAa3IMYHBIM KJIACCAM HEOPraHHYECKUX
COCIUHCHHMN, TCHETUYECCKAA CBA3b HEOPraHNIECKUX BEIICCTB.

Knaccupwmkauus XUMPYECKHX PEAKLUH M0 Pa3TUYHBIM MPU3HAKAM (IO YUCITy
H COCTaBY YYACTBYIOIMX B PEaKIMH BEIIECTB, MO TEIWIOBOMY 3(dekTy, mo
U3MEHEHUE) CTEIEHEH OKUCIEHHS XMMHMUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, MO
YUaCTHIO KaTaau3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIHH, TEPMOXUMUYECKHE
YpaBHEHUS.

[ToHsTHe O CKOpOCTH XUMHUYeCKOH peakuuu. IToHATHE 00 OOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKHX peakuusaX. [IOHATHE O TOMOICHHBIX H TeTEPOr€HHBIX
peakuuax. [Touarue o katanuse. [IoHATHE 0 XMMHYECKOM PaBHOBECHH. DaKTOPHI,
BIUAKOMOIME HA CKOPOCTH XHMHYECKOH PEaKUMM W TIOJNOKECHUE XUMHYECCKOrO
PaBHOBECHS.

OKUCIUTENBHO-BOCCTAHOBHTENIBHBIC ~ PEAKLUMH,  JICKTPOHHBIH  Oananc
OKMCITUTEIIBHO-BOCCTAHOBUTENBbHOM ~ peakumu.  COCTAaBICHHE  YPaBHCHHM



OKHCIIUTENIBHO-BOCCTAHOBUTENBHBIX ~ PEeakUil ¢  HCIONB30BAHHEM  METOJA
3JIEKTPOHHOrO OanaHca.

Teopus 3NEKTPONUTHUECKON AUCCOIMALIIHN, DIEKTPOTHUTHL U HEAEKTPOITUTHL
Kartuonel, aHMOHBL. MeXaHU3M JUCCOLMAlMH BENIECTB ¢ PA3IMYHBIMH BHAAMU
XUMH4YeckoH cBa3u. Crenens aucconmanuu. CHIBHBIE H CTTAa0bIE MEKTPOIUTHL.

Peakuyu HOHHOrO 00OMeHa. YCJIOBHA MPOTCKAHUA PEaKLii HOHHOTO OOMEHa,
MOJMHBIC M COKPALIEHHBIC WOHHBIE YpPaBHCHHsA peakuuii. CBOHCTBA KHCIOT,
OCHOBAHMH M COJICH B CBETE TMPEACTaBICHHN 00 DICKTPOIUTHYECKOM
auccourannn. KauecTBeHHEBIE PEaKUMKU Ha UOHEL. [IOHATHE O THAPOIIN3E COJIEH.

Xumuueckui IKCRepumMenm:

O3HAKOMJIEHHE C MOJCIAMH KPHCTAUIMYECKHX PEIIETOK HEOPraHH4eCKHX
BEIIECTB — META/UIOB M HEMETA/UIOB (rpadyta U anMasa), CIOKHBIX BEIISCTB
(Xnopuaa HaTpus), UCCIICIOBAHHE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOH peakiyu
OT BO3JCHCTBHA pa3ANYHBIX (PAKTOPOB, HCCIEAOBAHHE JIEKTPONPOBOJTHOCTH
PacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUMALMH KUCIIOT, LICIOYEH U CONCH
(BOBMO)KHO ~ MCMONB30BAHUE BHACO MATCPHATIOB), TPOBECOCHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ [PU3HAKH  TMPOTEKAHWA  PEaKuuii HMOHHOTO  OOMEHa
(oOpazoBaHue oOcagka, BBIOCICHHE Ta3za, oOpa3oBaHHE BOOBI), OIBITOB,
WUTIOCTPUPYIOIIUX — [PUMEPHL  OKHUCIHTENIBHO-BOCCTAHOBUTEIIBHBIX — PEaKUUi
(ropeHHE, peakluu Pas3IOKEHHS, COCIUHEHNS), PACTIO3HABAHUE HEOPTaHUYECKHX
BEIIECTE ¢ [OMOIUBID KAYECTBCHHBIX PEaKkIWii Ha HOHBI, pPELICHUE
3KCTIEPUMEHTAJIBHEIX 337134,

HemeTa/ibl 0 HX COCAHHCHHSA

OO0masa xapakTepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS AaTOMOB,
XAPAKTEPHBIC CTETICHH OKHUCICHUA. CTPOCHHUE M (PU3HUYECCKHE CBONCTBA MPOCTHIX
BELICCTB — TAJIOT€HOB. XHUMHUUYECKHE CBOWCTBA HAa [PUMEPE  XJopa
(B3auMOJCHCTBHE ¢ METaUIaMH, HEMETAIaMH, MIeJIoYaMHu). XJIOPOBOIOPOA.
ConsgHasg KHCIOTa, XHMHYECKUE CBOHCTBA, MONy4YeHHE, NpUMEHEHune. [leiicTBue
XJIOpa U XJOPOBOJAOPOJA HA OpraHU3M 4YeloBeKa. BakHeHmme XIopuasl M UX
HAXOXKJCHUE B PUPOIE.

Obmas xapaktepuctuka 31eMeHTOB VIA-rpynnel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTEMEHH OKHCIeHHs. CTpOoeHHE U (PU3MUYECKUE CBOMCTBRA
MPOCTHIX BEIIECTB — KUCIIOPOJA U CEPBl. AJUIOTPOMHBIE MOU(PHUKALIMKN KUCIOPOAA
H cepbl. XMMHUYECKHE CBOWCTBAa Cephl. CepoBOAOPOL, CTPOCHHME, (DHIUUYESCKUE H
XUMHYECKHE CBOMCTBA. OKCHABL CEPBI KAaK MPEACTABUTEIM KHCIOTHBIX OKCHAOB.
CepHass KHCJIOTa, (u3MYECKHEe M XHMHYECKHE CBOiicTBa (00IIHE Kak
MPCOCTaBHTENA Kiacca KHCIOT M crneuduueckne). XUMHUCCKHE PEaKLnH,
JeKALIHEe B OCHOBE MMPOMBINUICHHOTO ¢nocoba MONYYEHHA CEPHON KHCJOTHI
ITpumenenue cepHoit KUCaoTel. CoNM CepHOI KHCIOTHI, KAUECTBECHHAA PEaKLUMs Ha



cynbpar-noH. HaxoxaeHue cepbl M €€ COSAMHEHMH B mpupoae. XHMUYECKOE
3arpA3HECHUE OKPYXKAKILEH Cpeapl COSAMHEHWAMH Cepbl (KHCIOTHBIC JOXKIH,
3arpa3HEHUE BO3AYXa H BOAOEMOB), CIOCOOHI €10 MPEAOTBPALICHHA.

OO01was xapakTepUCTHKA 3EMEHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUSA
aTOMOB, XapaKTE€PHBIE CTENCHU OKUCICHUA. A30T, PacOpOCTpaHEHHUE B MPHPOJE,
dUBHYCCKNE 1 XUMHYECKHE CBOICTBA. KpyroBopoT a3ora B npupojge. AMMHAK, €To0
$u3HYCCKUE U XMMUYECKHE CBOIMCTRA, MOMyUYeHHUE U TpuMeHeHue. COM aMMOHUA,
uX PU3MYECKUE U XHMHUUIECKNE CBONCTBA, MpHUMeHeHHe. KauecTBeHHAs peakuus Ha
HOHBl AMMOHMA. A30THAas KHCIOTa, €€ MOJydcHHe, (PU3NUCCKUE U XUMHUYCCKHE
cBOiicTBA (00IIME KAk TMPEACTABUTENA KIACCa KHCIOT W  CNCHH(PUUICCKHE).
Hcnons3opaHue HUTPATOB M COJiCHi aMMOHHS B KAYECTBE MHHEPANBHBIX
yA00OpeHNnH. XMMHUYECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpeabl COSTUHEHUIMH a30Ta
(KMCIOTHBIE JOKAM, 3arpsA3HEHHE BO3AyXa, MOYBBL M BOAOEMOB). Docdop,
aJuIoTponHble MoAuUKaMu gocdopa, (PU3HUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcug docdhopa (V) u pocdopras kucinora, Gu3nUECKHE H XUMHUIECKHE CBOHCTBA,
nonyuenue. Micnonp3oBanue HocdaToB B KAUSCTBE MHHEPATBHBIX YAOOPCHHI.

O01as xapakTepucTHKa 31eMeHTOB IVA-rpynnel. OCOOCHHOCTH CTPOCHHA
aTOMOB,  XAPAKTCPHBIC  CTCNEHH  OKHCICHHS.  YTJIEPOA,  AUIOTPOIHBIC
MOOH(HUKALMK, PACTIPOCTPAHCHUE B TPUPOAE, (PUBHYCCKHE H XUMHUYCCKHE
ceoiictBa. AncopOuusa. Kpyrosopot yrnepona B mpupone. OKCHABI YIIEpoaa, HX
¢u3MyYeCKe W XUMHYECKHE CBOICTBA, NCHCTBHE HA JKHUBBIE OPraHU3MBI,
MOJIYyYECHHE M MPHMEHEHHE. JKOJOTHYECKHE MPOOJEMBI, CBA3AHHBIE C OKCHAOM
yraepoaa (IV), rumoresa rinoQanbHOrO MOTEINIEHHS KIHMATa, TAPHHUKOBBIA
3 dext. YronpHas KUCHOTa U €€ CONM, UX (PU3MUECKUE U XMMHYECKHE CBOHCTBA,
MOJIy4eHHe W mnpuMcHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAULMHE, TPOMBILUICHHOCTH U CEITBCKOM
XO3SHCTBE.

[lepBoHadanbHbie OHATHA 00 OPraHUYECKNX BEILECTBAX KAK O COCTNHECHUAX
yINIepoaa (METaH, 3TaH, 3TUJICH, alleTUIEH, 3TAHOM, [IHIEPUH, YKCYCHAd KHCIO0TA).
[TpupoAHBIE MCTOYHHUKH VITICBOAOPOAOB (YroJib, MPHUPOOHBIA Ta3, HePTh),
MpOAYKTH UX mepepaboTku (O€H3MH), X PONb B OBITY M MPOMBIIUICHHOCTH.
[ToHsTHE 0 OHOMOrHYECKH BaKHBIX BEHICCTBAX: XKHUpax, Oenkax, YriaeBoaax — 1 uxX
POl B OKU3HM YeJIOBeKa. MaTepHaibHO€ €IUHCTBO OPTaHHYECKHX H
HECOPTraHUYECKUX COCIUHEHUMN.

Kpemumnii, ero ¢uzuueckne H XUMHYECKHE CBOWCTBA, TIOJNYUEHHE U
npuMeHeHHe. CoeAMHECHMS KpeMHHs B mnpupoge. OOmmMe mnpeacTaBiicHHS 00
okcnge kpeMHus (IV) ¥ kpeMHHEBOH KucioTe. CHIMKATBL, HX HCIOJNB30BAHHE B
OBITY, B MPOMBILIICHHOCTH. BajkHelinne CTPOUTEIBHBIE MaTepualibl. KepamuKa,



CTEKJIO, NEMEHT, OETOH, KeNe300eToH. [TpobneMbl 0€30MmacHOr0 HCMONb30BAHHS
CTPOMUTEIBHBIX MAaTEPHAIOB B IOBCEAHEBHOM JKHU3HH.

Xumuueckuit IKCnepuUMenm.

u3yyeHne o0pa3lloB HEOPraHUYECKUX BEMIECTB, CBOMCTB CONSHON KHUCIIOTHI,
MPOBEICHNE KAYECTBEHHBIX PEAKINif HA XJOPUI-HOHBI U HAOMOAEHHE MTPU3HAKOB
HX [POTEKAHUA, OMBITHl, OTPAKAIMUEC (PUMYECCKUEC U XMUMHUYCCKHE CBOICTBA
ralOr¢HOB M WX COCAMHCHHUH (BO3MOXKHO HCTIOJIB30BAHHE BHACOMATEPHANIOB),
O3HAKOMJICHME ¢ o0pa3uamMH XJIOPHAOB (TAIOTEHHAOB), O3HAKOMIICHHE C
obpasuaMu ceppl H €€  COCOMHCHHSAMHM  (BO3MOXKHO  HCIOJIB30BAHME
BHICOMATEPUAIIOB ), HAOMIOACHUE Mpouecca oO0yIIIMBaHHA caxapa MoA ACHCTBHEM
KOHLICHTPUPOBAHHOH CEPHOIl  KHUCITOTHI, M3yY€HHE XHUMHUYECKHX CBOCTB
pa30aBNeHHON CEPHOI KNCNIOTHL, MPOBEACHNE KAYECTBEHHOM PeakilK Ha CynbQar-
HOH U HAOMIOACHUE MpH3HAKA €€ NPOTEKAHWA, O3HAKOMIICHHE C (PU3NYECKHUMU
cBoiicTBaMu a3oTa, (ocopa M HX COSIUHEHWH (BO3MOXKHO HCIOIB30BaHHUE
BHACOMATEPUATIOB), 0Opa3uaMu a30THBEIX M JochopHbIX yaoOpeHHii, moayyucHue,
coOupaHHe, PAcMO3HABAHWE M HM3YYCHHWE CBOWCTB AaMMMaKa, TPOBECACHHE
KAQ4EeCTBEHHBIX PEAKIMil HA HOH aMMOHMS M (ocdaT-HOH U M3YUYCHHUE MPU3HAKOB
UX NPOTEKAHUA, B3AUMOACHCTBUE KOHLEHTPUPOBAHHOM A30THON KUCIIOTHL ¢ MEABIO
(BOBMOKHO  HCIIOJIG30BAHHE ~ BHUIOCOMATEPHANIOB),  M3YUYCHHME  MOACTei
KPUCTAUTMYECKUX PEIIETOK anMasza, rpadura, (ymiepeHa, O3HAKOMIICHHE C
MpPOLECCOM  aAcOpOLMH  PACTBOPEHHBIX BELIECTE AKTUBHPOBAHHBIM YINIEM H
YCTPOMCTBOM NPOTHBOTa3a, MOJYYCHUE, COOMPAHUE, pACTIOZHABAHUE M H3YUYCHUE
CBOMCTB YIVIEKHCIIOrO rasa, MPOBEACHUE KAYECTBEHHBIX peakiuii Ha kapOoHAT H
CHJIMKAT-HOHBI M M3YYE€HHE INPHU3HAKOB HX TMPOTEKAHUA, O3HAKOMIICHHE C
MPOAYKUHUEH CHJIMKATHOW NPOMBILUICHHOCTH, PELICHHE JKCIECPHUMEHTANIBHBIX
3a1a4 o TeMe « BaxHenne HEMETAIUIBL H UX COCAUHEHHUA.

MeTtasibl H MX COeAUHEHHS

OO0was xapakTepUCTUKA XUMUUECKUX SIIEMEHTOB — METAJUIOB HA OCHOBAHUH
UX MONOXKeHUs B [lepuoanueckoil cucTeMe XuMUYeckux sneMeHToB JI. WL
Menneneepa U ¢TpoeHHS aToMOB. CTPOCHUE METAIOB. MeTannuyeckas CBs3b U
METAJUIMYECKAs  KPUCTAJIMYECKas  pelléTka.  DNEKTPOXUMHYECKHI  pand
HanpspKeHWit MeTamoB, OU3MUECKUE U XUMUYECKHE CBOMCTBA MeTajioB, O01ue
CMOCOOBI TONYUEHHs MeETAoB. TIOHATHE O KOPPO3UM METAJUIOB, OCHOBHBIE
crnoco0Bl 3alMTel UX OT KOppo3uH. CIUlaBel {(CTalb, YYTYH, AKOPATIOMHHWIA,
OpoOH3a) U UX IPUMEHEHHUE B OBITY H MPOMBILILUIEHHOCTH.

[IlenoynHbie METAIUIBL: MOJIOKEHHE B IIepHOAMYECKON CHCTEME XHUMHYECKUX
snemenToB . M. Mengeneesa, CTPOCHUE MX ATOMOB, HAXOKACHHUE B IIPHUPOAE.
DH3MYeCKUe U XMMHUYECKHE CBOMCTBA (HA MPUMEpPE HATPUA M Kaimusa). OKCHOBl H



TUAPOKCHAB HATpud W Kanud, IIpUMEHEHUE I[IENOYHBIX METAUIOB H HX
COCTMHEHHH.

[Ilemo4yHO3EMENBHBIE METAUIBI MarHUi W KaJbLMiL: TOJIOXKEHUE B
Ilepnoanueckoii cucreMe XuMuYeckux 3neMeHToB [ M. MeHneneesa, cTpoeHHe
UX aTOMOB, HAXOXKJIEHUE B Ipupoe. DU3nYecKe U XUMUYECKUE CBOICTBA MarHHs
U KalbUud. Bakneimme cocauHeHMs Kaubuusa (OKCHA, THIPOKCHUA, COJIH).
JKécTKOCTh BOABI H CTIOCOOBI €€ YCTPaHEHHS.

AJIFOMUHWI. TIOJIOKEHUE B | [epUOIUYECKON CUCTEME XUMHUYECKUX JIIEMEHTOB
H. U. Mengeneesa, CTPOCHHE aTOMa, HAXOXKACHHE B Npupone. PUIHYECKUE U
XUMHUYECKHAE CBONCTBA AMOMUHUA. AM(OTEPHBIC CBOMCTBA OKCHAA H THAPOKCHIA
ATFOMHHUS.

Keneso: monoxenue B [lepuoauyueckoii CHCTEME XUMHUECKUX 3EMEHTOB /.
H. MeHneneepa, CTPOCHHE aTOMa, HAXOXKJIEHHE B HpHpoje. DH3MYecKHe U
XHUMHYECKHE CBOMCTRA skenesa. Oxkcuasl, ruaApokcHasl 1 conu xkenesa (II) u sxenesa
(IIT), ux cocTap, CBOMCTBA U MOJIyYCHHUE.

Xumuueckuil IKCREPUMEHM:

O3HAKOMJICHHE ¢ o0pa3uaMM METAUIOB H CIUIABOB, HUX (U3NYCCKUMHU
CBOIHCTBAMH, W3YYEHWE  PE3YNbTATOB  KOPPO3HH  METAUIOB  (BO3MOYKHO
HCTIOJIb30BAHHE BHICOMATEPHANIOB), OCOOCHHOCTEH B3aUMOJCHCTBUA OKCHIA
KaIbliMd M HAaTpus ¢ BOAOH (BO3MOKHO MCMONB30BAHHE BHACOMATEPHANIOB),
HCCIENOBAHHE CBOMCTB >KECTKOM BOJBI, MPOIECCca FOPEHHUA JKene3a B KHCIOPOJe
(BOSMOXKHO  HCIOJIB30BaHHE  BUJACOMATEPHATIOB), IMPU3HAKOB  MPOTCKAHHS
KaYeCTBEHHBIX PEAaKIWil HA MOHBI, MAarHus, KajJblMs, aJIIOMMHHA, LIMHKA, XKEe3a
(I) u sxene3a (III), mean (1), HaOnrOACHUE U OMHCAHKHE TPOLECCOB OKPAIIUBAHHS
[UIAMEHH WOHAMHW HATPHA, Kamud M KalbUus (BO3MOYKHO WCIIOJIB30BAHUEC
BHACOMATEPUAIOB), HCCICAOBAHNE aM(POTEPHBIX CBOHCTB TMAPOKCHIA ATIOMUHUA
U THAPOKCUAA LHHKA, PEIICHUE SKCIIEPUMEHTANBHBIX 3aa4 110 TeMe «Baxkneime
METAIUIBL U KX COCTUHECHUAY.

XHMHS H OKPYKAKOLIAA cpeaa

Bemectea ¥ Marepuaiabl B NMOBCEIHEBHOH »KH3HU 4esloBeka. beszomacHoe
UCTIONB30BAHUE BEIIECTB U XUMHUYECKUX peakiuii B OviTy. [lepBad moMoue mpu
XUMHYECKHX OKOTaX U OTPABICHHSIX.

XUMHYECKOE 3arpssHEHHE OKPYXKAKOLIEH cpeabl (MpeaenpHas A0NyCTHMAas
KOHLEHTpauus BeinecTs, ganee — [1JK). Poib XUMIK B pelIeHHH DKOJIOTHYECKUX
mpodneM.

XumuruecKkuit IKCNEPUMEHM:

n3yuyeHue 00pasLoB MATCPUAIOB (CTEKIO, CIUIABBI METAJIOB, MOJMMEPHBIE
MaTCPHAITBI ).

Mexcnpeomemnbie ceasu



Peanuzaius MeXNpeAMETHBIX CBA3¢H MOpH H3YyYCHHM XUMHH B 9 Kiacce
OCYILECTBIIAETCS 4YEPEe3 HCMONBb30BAHHE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK W MOHATHI, SABJIAIOIIUXCA CUCTEMHBIMH IS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LKA,

OO0Iue €CTeCTBEHHO-HAYYHbIE MOHATHS. HAy4YHBIH (pakT, TUMOTE3a, 3aKOH,
TEOPHs, AaHAM3, CHHTE3, KIAaCCMPHKALMA, TECPUOAUIHOCTh, HAOIIOJCHHUE,
SKCIEPUMEHT, MOICIHPOBAHNE, H3MEPEHHUE, MOJENb, SBICHHE, TAPHUKOBBIMH
3 eKT, TEXHOIOTHS, MATCPHAITBL.

du3nKa. Marepud, aroM, O3JIEKTPOH, OPOTOH, HEWUTPOH, HOH, HYKIIHZI,
H30TOIBI, PAAHOAKTHBHOCTb, MOJEKYJa, SNCKTPUYCCKHUH 3apsia, NMPOBOJHHKH,
MONIYMPOBOAHUKY, AWIEKTPUKU, (POTOPNEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHUE BELIECTBA, a3, PacTBOP, PACTBOPUMOCTh, KPUCTAIITHYECKAs
peiéTka, CIIaBbl, (PM3MUECKHE BETUYWHBI, €IMHHUIBI M3MEPEHHUSA, KOCMUYECKOE
POCTPAHCTBO, IUTAHETHI, 3BE3/151, COJHIIE.

Buonorus: ¢otocunTes, apixaHue, Onocdepa, SKOCHCTEMa, MHUHEPAILHBIC
ya0OpEeHNs, MHKPO3JIEMEHTBI, MAKPOIIEMEHTHI, MUTATEIIBHBIC BELICCTRA.

['eorpadus: armocdepa, ruapocdepa, MHHEPATbl, TOPHBIC MOPOIEL,
MOJIE3HBIE UCKOTIAEMEIE, TOILITMBO, BOOHBIE PECYPCHL.



INTAHUPYEMBIE PE3YJBTATHBI OCBOEHHA ITPOI'PAMMBI 11O
XHMHH HA YPOBHE OCHOBHOTI'O OBLIET'O OBPA3OBAHHUA

JIHHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaTBl OCBOCHHSA IIPOTPAMMBI  OCHOBHOIO  OOMIETO
o0pa3oBaHud OOCTUraloTcs B X04¢ OOYYECHHMA XHUMHH B CIMHCTBE y4eOHON H
BOCITUTATENBHON ACATEIIBHOCTH B COOTBETCTBUU ¢ TPAAULMOHHBIMU POCCUACKUMH
COLUMOKYJILTYPHBIMH H AYXOBHO-HPABCTBCHHBIMHU LIEHHOCTAMH, PHHATEIMA B
o0lIecTBe MPAaBWIAMH M HOPMAMHM MMOBCOCHUA M CIIOCOOCTBYIOT MPOLECCaM
CaMOMO3HaHWUS, CAMOPA3BUTHS H COLUATIM3ALIUHN 00YHarOIUXCA.

JIMYHOCTHBIE  pe3ynbTaTHl  OTPAXAKT  [OTOBHOCTE  O0YYAROIMXCH
PYKOBOACTBOBATHCS CUCTEMOH TNO3WUTHBHBIX IEHHOCTHBIX OpPHEHTAlMid H
PacLIMPEHHUE OMBITA AEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTPpHOTHYECKOT0 BOCIIUTAHHS

LEHHOCTHOTO OTHOLUEHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
H HAYYHOMY HACIICOWIO, MMOHHUMAHWS 3HAYCHHS XUMHWYECCKON HAYKH B JKHU3HM
COBPEMEHHOr0 00mIecTBa, CMOCOOHOCTH BIAJEeTh AOCTOBEPHOH wHopMauueit o
MEPEAOBEIX OOCTIKEHHUAX W OTKPBITUAX MHUPOBOM M OTEUYECCTBEHHONH XHMHM,
3aUHTEPECOBAHHOCTH B HAYUHBIX 3HAHHUAX 00 YCTPOHCTBE MHpa B O0MIECTBRA;

2) rpa’kIaHCKOr0 BOCTIHTAHHSA:

NPEACTABICHUs O COLMANBHBIX HOpPMaX MW TpaBWIAX MEKIHYHOCTHBIX
OTHOIIEHWIA B KOJUIEKTHBE, KOMMYHUKATUBHONH KOMIIETEHTHOCTH B OOMIECTBEHHO
MOJE3HOM,  YyU4eOHOMUCCNENOBATENBLCKOM, TBOPYECKOH W JApYruX  BHJAX
OEATCTBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOH ACATEIBHOCTH MPH
BBITMOJIHCHUH Y4YeOHBIX, MO3HABATCIBHBIX 3344, BBIIOTHCHUH XHMHYECKUX
SKCIEPUMEHTOB, CO3JAHHH YU€OHBIX MIPOCKTOB, CTPEMIICHUS K B3aUMOIMIOHUMAHUIO
H B3aUMOMOMOILOM B TIpoHecce HTOH YUEeOHOH ACATENBHOCTH, TOTOBHOCTH
OLIEHUBATE CBOE€ TOBEACHHE M TMOCTYIKH CBOUX TOBApPHUIIEH ¢ TO3HIMH
HPABCTBEHHBIX U NPABOBEIX HOPM € YYETOM OCO3HAHUA NOCIIEACTBHIA TOCTYIIKOB,

3) HEHHOCTH HAYYHOI0 MO3HAHHUS

MUPOBO33PEHYECKHE NPEACTABICHUS O BELIECTBE U XUMHUYECKOH peakium,
COOTBETCTBYIOIUE COBPEMEHHOMY YPOBHI) Pa3sBUTHUA HAYKH H COCTaBJSOLIUE
OCHOBY AJIi NOHMMAHHUA CYLIHOCTH HAYYHOH KApTHHBI MHMpPA, NMPEACTABICHHA 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHA TPUPOABI, B3aHMOCBA3AX YEIIOBEKA C
[IPUPOAHON CPEnoi, O POIIA XMMHUH B IIO3HAHUHN ITUX 3aKOHOMEPHOCTEN,

TIO3HABATEIIbHBIE MOTHBEI, HAITPABICHHBIC HA MOJIYYCHUE HOBBIX 3HAHHH IO
XUMHUH, HCOOXOAUMEBIE IJiA OOBICHEHHS HAONIOAAeMBIX NPOLIECCOB H ABICHHIA,
MO3HABATENBLHON, MHPOPMALMOHHON M YMTATENBLCKOH KYJBTYPHIL, B TOM YHCIE
HABBIKOB CAMOCTOATENBbHON paGoTel ¢ Yy4YeOHBIMM TEKCTAMH, CIPABOYHOM



MUTEPATYpOH, NOCTYMHBIMH TEXHWYECKHUMHU CpPEACTBAMH HH(POPMALIMOHHBIX
TEXHOJIOTHIA,

UHTEPEC K OOYYEHHI0 H TO3HAHHE), JIIOOO3HATENIBHOCTh, [OTOBHOCTH U
CMOCOOHOCTE K €aM00Opa3oBaHHMIO, TMPOEKTHOH H  HCCIEA0BATENbCKOM
NEATETBHOCTH, K OCO3HAHHOMY BHIOOPY HANPABNEHHOCTH U YPOBHsA O0y4YEHHS B
JAJIBHCHIIECM

4) popMHpPOBAHHSA KYJIbTYPbI 310POBbSL.

OCO3HAHUE LICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLUEHHS K CBOEMY
3I0POBBI0, YCTAHOBKHA Ha 34OPOBBIT 00pa3 >KW3HHM, OCO3HAHHE TOCICACTBHIA H
HETIPUATHE BPEAHBIX NPUBBIYEK (YIOTPEOICHNA ATKOroJif, HAPKOTHKOB, KYPEHNUSA),
HEOOXOMMMOCTH COOMIONEHHs MpaBWI O€30MacHOCTH MOpd  OOpallleHuH ¢
XMMHYECKHMHU BEIIECTBAMH B OBITY U PEAIbHOI KU3HU,

S) TpyAOBOro BOCIIHTAHUA:

UHTEPEC K NPAKTHYSCKOMY U3YYCHUIO Mpodeccuii 1 Tpyaa pasmuvHOIO poaa,
YBAKCHHE K TPYAY M PE3yJIBTATaM TPYAOBON ACATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TIPUMCHEHHS TPEAMCTHBIX 3HAHWA 10 XWMHWH, OCO3HAHHBIH BBIOOD
HHIUBHAYATBHOH TPACKTOPHH NPOJO/LKEHUs 00pa30BaHUA C YYETOM JTMYHOCTHBIX
HHTEPECOB M CTIOCOOHOCTH K XMMHH, OOMIECTBEHHBIX MHTEPECOB H MOTPEOHOCTEHA,
YCHEMHON MPOo(heCCUOHANBHON JEATENPHOCTH W Pa3BUTHA HEOOXOIUMBIX YMEHHIA,
FOTOBHOCTh aIaNTHPOBAThCA B MPODECCHOHANBHON Cpefie;

6) 3K0JI0THYeCKOTI0 BOCTIHTAHUS:

IKOJIOTHYECKU LENeco00pa3HOe OTHOLICHHE K MPUPOJAE KAaK HMCTOYHHUKY
YKH3HU Ha 3eMJIe, OCHOBE €€ CYLIECTBOBAHMS, TOHUMAHUE [IEHHOCTH 3A0POBOrO U
Oe3omacHOTO o0Opa3a SKU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3HICCKOMY U TICHXHYECKOMY 3AO0POBBIO, OCO3HAHME LCHHOCTH COOMIOACHUA
nmpaBui1 6€30MacHOro NOBEACHHS TP padOTE C BELICCTBAMH, A TAKXKE B CUTYALUsAX,
YIPOKAIOLIHUX 3A0POBBIO W )KU3HH JIFOACH;

CHOCOOHOCTH MPHMEHATH 3HAHHA, MONYYACMBIC TIPU W3YUYCHUH XUMHH, JJIA
peLIeHNS 3a/1a4, CBA3aHHBIX C OKPYXKAKMICH NPUPOJHOH CpeaoH, IUTs MOBBIICHH
YPOBHA JKOJOTMYECKOH KYNBTYpH, OCO3HAHHA TNOOANBHOTO  XapakTepa
FKOJIOTHYECKUX MPOOJAEM M MyTeH MX PEIICHUA MOCPEACTBOM METOAO0B XHUMUM,
3KOJIOTHYECKOrO MBIIICHUS, YMEHUSI PYKOBOJACTBOBATECS MM B TO3HABATEJIBHOM,
KOMMYHHKATHBHOH H COLIMANIBHOH ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaIMETHBIX pe3yNbTaTOB BBICTAT 3HAYUMBIC JUIA
dopMHpPOBAaHUA MHPOBO33PEHMA OOIUEHAyYHBIE TIOHATHA (3aKOH, TEOpHH,
MPUHLHUI, TUIIOTE3a, (PAKT, CUCTEMA, TTPOLECC, SKCIEPUMEHT H APYTroe. ), KOTOPHIE
HCTIONB3YIOTCS B €CTCCTBEHHO-HAYYHBIX YYCOHBIX MPEOMETax M TO3BOJIAKOT Ha
OCHOBE 3HAHWiIl U3 TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIEJIOCTHOM



HAy4HOIl KapTUHE MHpPA, U YHUBEPCAJIbHBIE YU€OHBIE AEICTBUA (MO3HABATEBHEIE,
KOMMYHHKATUBHBIEC, PETYIATUBHBIE), KOTOpPBIE OO0ECNIEYUBAOT (POPMHUPOBAHHUE
FOTOBHOCTH K CaMOCTOSITEJIBHOMY I[UIAHHPOBAHHID M OCYIUECTBACHHUK) YYEOHOIA
NEATENBHOCTH.

Ilo3naBaTe/bHBIC YHHBEPCANbHBIC YUeOHbIC AeiiCTBUSA

ba3oBble Joru4eckne AeiicTBHA:

YMEHUS MCIONB30BATE NPUEMBI JIOTHYECKOTO MBILUICHHA TIPH OCBOCHUH
3HAHWUNA: PACKPBIBATH CMEIC XUMHYECCKHX MOHATHH (BBIICNIATH UX XAPAKTCPHBIC
MPU3HAKH, YCTAHABIMBATE B3AUMOCBA3b C APYTUMH MOHATHSAMH), HUCTIONB30BAThH
MOHATUA A OOBACHEHUA OTACNBHBIX (PAKTOB U ABJICHUHN, BEIOMPATH OCHOBAHUA H
KPUTEPUH s KNacCH(PUKAIMH XUMHYECKHX BEIUECCTB U XUMHUYECKHX PEaKLHii,
YCTAHABIMBATE TNPUYMHHO-CICACTBEHHBIE CBA3H MEXAY OOBEKTAMU H3YUCHHS,
CTPOUTH JIOTHYECKHE PACCYXXNACHHS (MHAYKTHBHBIEC, NCAYKTUBHBIC, 110 AHAJIOTUH),
JIENATh BBIBOBL U 3aKJIFOUEHHUS

YMCHUE MPUMEHATH B MPOLECCEe TMO3HAHMA MMOHATHA (TPEAMETHBIE H
METAMPEAMETHEIE), CUMBOJIMYCCKHE (3HAKOBBIC ) MOJEIH, UCIIOIB3YEMBIC B XHMHH,
nmpeoOpa3oBbIBATE MKUPOKO NPUMEHAECMBIC B XUMUH MOJACIBHEBIC TPEACTABICHUS —
XUMMYCCKUH 3HAK (CMMBOJI DIIEMCHTA), XUMHUYEcKas ¢(opMysia W ypaBHEHHE
XUMHUYECKOH PEaKkUuy — NPU PEICHUN Y4eOHO-TIO3HABATENBHBIX 32424, ¢ YUETOM
3TUX MOJETBHBIX MPEACTABICHHUH BBIABIATE U XapaKTEPU30BaTh CYIIECCTBEHHBIE
MPU3HAKH M3Y9YaeMBIX OOBEKTOB — XUMHUYECKHUX BEIIECTE M XUMHUECKUX PEaKIUii,
BBISBNATE  OOIME 3aKOHOMEPHOCTH, MPHYNHHO-CICJACTBEHHBIE CBA3M W
MPOTHBOPEYHA B U3YUYAEMBIX TPOLIECCAX U ABJICHUSAX.

Bba3zoBble nccienoBaTe/IbCKHe AeiiCTBHUS:

YMEHHE HCIOJIB30BATh IMOCTABJICHHBIE BONPOCH B KAYECTBE HMHCTPYMEHTA
MO3HAHWS, A TAKKEC B KAYECTBE OCHOBBI MiA (HOPMHPOBAHHUA THUIOTE3BI TIO
[IPOBEPKE MMPABUIIBHOCTH BBICKA3BIBAEMBIX CY)KICHHIL,

NpUOOPETEHUE OMBITA MO TJIAHUPOBAHWIO, OPraHU3ALMH W MPOBEICHHIO
YUEHUYECKUX IKCNEPHUMEHTOB, YMEHHE HaOMAaTk 3a XOA0M Mpolecca,
CaMOCTOATENBHO TPOrHO3HPOBATE €0 Pe3yJbTaT, (OpMYTHPOBATE O0OOIICHU
BBIBO/IBI [T0 PE3YJIETATaAM NPOBEAEHHOIO OMNBITA, UCCIEAOBAHUSA, COCTABMIATE OTYET
O MPOAENaHHOI padoTe.

PaGota ¢ undopmauneii:

YMCHUE BBIOHpaTh, AHAIM3UPOBATH H HMHTCPOPETUPOBATH HHGPOPMALMIO
Pa3TUYHBIX BUAOB M (POPM NPEACTABICHHS, TOTYYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4YHO-TIOMYJIApHAs JMTEpaTypa XWUMHUYECKOTO COACPIKAHHA, CIPABOYHEIC
nocobus, pecypcbl MHTEpHETa), KPUTHYCCKH OLICHWBATH IMPOTUBOPEUHBYID H
HEAOCTOBEPHYIO MHPOPMALIHIO,



YMEHHE MPUMEHATH Pa3IMYHbIE METOABI M 3aNpOoChl NMPH MOUCKE H O0TOOpE
HH(OpMALMH M COOTBETCTBYIOLUIMX JAHHBIX, HEOOXOAMMBIX /s BBIMOJHEHHS
y4eOHBIX M NIO3HABATEBHBIX 3a7a4 ONPEACIEHHOrO THIA, NPUOOPETEHHE OMBITA B
o0NacTl  HCMONB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJOTHH,
OBJIQJACHUE KYNBTYPOil aKTHBHOTO MCTIONB30BAHMS PAa3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOATEIBHO BEIOHPATh ONTHMANBHYIO POpMY MpeAcTaBICHUA UHPOPMALIHN H
IWUTIOCTPHPOBATh PEIIaeMbIe 3aJayd HECJIOKHBIMH CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpaduku U UX KOMOHHALMAMHE,

YMEHUE HCIONBb30BAaTh M AHAIM3HPOBATE B Ipouecce yueOHOH H
HCCNEeAOBATEBCKON ACATENBHOCTH HH(POPMALHKIO O BIMAHUN TPOMBILLICHHOCTH,
CENIBCKOTO XO34HCTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAOIWICH MpPHPOHOIA
Cpeasl.

KoMMyHHKATHBHBbIC YHUBEPCAJIbHbIE YueOHbIe ACIiCTBUSA:

YMEHHs 3aJaBaThk BOMPOCH (B XO0JA€ AuMamora M (WiH) AMCKYCCHH) TO
cymecTBy  0OCykmaemoil  TeMbl, (OPMYIHPOBATH CBOM  MPEHIOKEHHS
OTHOCHTEJILHO BHIIIOJIHEHHS MPEANOKEHHOM 3aJa49H;

YMCHUS  TPEACTABIATH  MOJYYCHHBIE  PE3yJIbTATBL  IMO3HABATENBHOIM
OCATCTBHOCTH B YCTHBIX W MHUCBMEHHBIX TEKCTAaX; OeNaTh MMPE3CHTALMIO
pe3yJIbTATOB BHIMOJHEHUS XUMHYECKOTO IKCIECPUMEHTA (1ab0OpaTOPHOTO OTIBITA,
1abopaTOpHOH paboTHI M0 HCCIEA0BAHUIO CBOMCTB BEIECTB, YY€OHOTO NPOEKTa);

YMEHHs Yy4e€0HOr0 COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOHW M HCCAEMOBATENBCKOM  NEATENIBHOCTH TNpPU  PEHICHUH
BO3HUKAOMIUX MpoOJIEM HAa OCHOBE Y4éTa OOIMX HHTEPECOB U COINIACOBAHUSA
MO3UIMH (0OCYXACHUS, OOMEH MHEHUAMH, «MO3TOBBIC IITYPMBI», KOOPAMHAINA
COBMCCTHBIX JACHCTBHH, OMNPCOCNCHUE KPHUTEPHEB MO OLCHKE KadecTBa
BBITIONIHEHHO# pabOoThl U APYTHE).

PeryasiTHBHbIe YHHBepCAJIbHbIE Y4eOHbIe IeHCTBHS:

YMCHUE CAMOCTOSTENBHO OMNPEACIATh LENN ACATCIIBHOCTH, TJIAHMPOBATH,
OCYIIECTBJIATE, KOHTPOJIMPOBATh U MpH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOK)
AEATETBHOCTD, BBIOUpaTh HanOonee »(PpPEeKTHBHBIE CIIOCOOB! pelIeHHS YIeOHBIX U
MO3HABATENIBHBIX 3371a4, CAMOCTOATENBHO COCTABIATh WIH KOPPEKTHPOBAThH
MPeVIOKEHHBIH aICOPUTM JAEHCTBHH TIPH BHINMOJIHEHHU 3afaHHH € Y4E€TOM
MOJYYECHHUS HOBBIX 3HAHUI 00 M3yuaeMbIX OOBEKTaX — BEUISCTBAX M PEAKINAX,
OLICHUBATH COOTBETCTBHUE TOJMYUCHHOIO PE3yJIbTaTa 3asBJICHHON LIENH, YMEHHUE
MCTIOJIB30BATh M AHATN3UPOBATE KOHTEKCTHI, MPEANIaracMbI€ B YCJIOBUH 3a1aHHIA.

IMPEJIMETHBIE PE3YJBbTATHI

B cocraBe mnpeaAMETHBIX PE3YJBTATOB IO OCBOSHHIO 00A3aTENBHOTO
COACpKaHMWA, YCTAHOBJICHHOrO JaHHOHN d¢enepanbHoii padodei mporpamMmoii,
BBIJCJNIAIOT. OCBOCHHBIC OOYYaIOLIMMMCS HAY4YHBIE 3HAHMUS, YMEHHA M CIOCOOBI



ACHCTBUH, BHABL JEATENBHOCTH 1O MOJYYEHHE) HOBOIO 3HAHHA, €T0
HHTEPIpEeTAliy, TPeoOpasOBaHUI) U MPUMEHEHHIO B Pa3MYHBIX YUYeOHBIX H
HOBBIX CHTYaIIHsX.

K koHIy o0yueHus B 8 KJIacce MpeIMETHBIE PE3YJIBTATH HAa 0Aa30BOM YPOBHE
JOJDKHBI OTPaKaTh C(POPMHPOBAHHOCTE Y 00YHAOIINXCS YMEHHI:

PACKPBIBATE CMBIC/I OCHOBHBIX XWMHWYECKHX MMOHATHI: aTOM, MOJEKYJIA,
XHUMHYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOYKHOE BELIECTBO, CMECH
(oaHOpOAHAA ¥ HEOOHOPOAHAS ), BAJICHTHOCTE, OTHOCHTENBHAS aTOMHAA U
MOJICKYJIAPHAsA MAacca, KOMMYECTBO BELICCTBA, MOJIb, MOJIAPHAs Macca,
MaccoBas AOJIS XUMHUYECKOTO 3JIEMEHTA B COCAMHCHUH, MOJIAPHBINA OOBEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJb, NIEKTPOOTPULIATENBHOCT, CTEIEHB
OKHCNIEHHs, XUMHUYECKasd peakuus, KIacCH(MKAIMA PeaKLUMid: peakiuu
COCIMHEHNUS, PEAKLMH Ppa3NoKEHUs, PEaKIHH 3aMEILEHHs, peakuH
0o0MeHa, 3K30- M 3HJOTEPMHYECKHE PEaKIMU, TEIUIOBOH ekt peakiuy,
AAPO aToMa, JJEKTPOHHBIH CIIOM aToMa, aroMHas OpOWTalb, pPaaMyC
aToOMa, XUMUYECKAA CBA3b, MOJIAPHASA U HEMOJNAPHAA KOBAICHTHAS CBA3b,
WOHHAsA CBA3b, HOH, KATHOH, AHHOH, PAacTBOP, MACCOBas AOJIA BELICCTBA
(MpOLICHTHAs KOHLECHTPALNA ) B PacTBOPE,

WUIKOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX TIOHATHH U
NPHUMEHATH 3TH [MOHATHS NPH OMHCAHUH BEIIECTB U UX NMPEBPALICHHIA,
UCMONIB30BAaTh XUMHYECKYH) CHMBOJIHKY JJIS COCTaBICHHS (OpMyn
BEILIECTB U YPABHEHUH XUMHYECKHUX PEaKIIHiA,

OMpEENATh BAJICHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEAMHEHHSIX,
CTEMEHb  OKWUCIICHHA  3JIEMEHTOB B  OHHAPHBIX  COCTUHCHHSX,
NPUHALICKHOCTE BELIECTB K OINPEAENEHHOMY KIJIACCY COCAUHEHHH M0
dopMmynamM, BHI XWUMHUYECCKOHW CBA3M (KOBAJICHTHAA M HOHHAsA) B
HEOPraHUYECKUX COCIUHEHUAX,

packpeiBaTe cMbBICH Ilepuommyeckoro 3akona M. WM. Menaeneesa:
AEMOHCTPUPOBATh TOHUMAHHE TNEPHOAUYECKOH 3aBHCHMOCTH CBONCTB
XUMHUYECKUX 3JIEMEHTOB OT UX NMOJIOXKEHHs B Ilepuoanueckoii cucTeMe,
3aKOHOB COXPAHEHHMs MacChl BEUISCTB, MOCTOSHCTBA COCTABa, aTOMHO-
MOJIEKYJIIPHOTO YUEHHSs, 3aKOHA ABOTaJIpo;

OMUCHIBATh M XapakTepu3oBaTh TaOMMuHy GQopMmy [lepuoandeckoii
CUCTEMBI XHMHYECCKHX OJICMEHTOB. pa3Muyarh TMOHATHA «TJIaBHAs
noarpymnmna (A-rpynna)» H «nodo4Has noarpymnna (b-rpynna)», Mansie u
GoNbIIME TEPUOOBI, COOTHOCHUTH OO03HAYCHMS, KOTOPHIE HMCEKOTCS B
tabmiue «Ilepuoandeckas cucreMa XHMHUYSCKHX »3iementoB [, W
MenaeneeBay ¢ YHUCIOBBIMH XAPAKTEPHUCTHKAMH CTPOCHHS aTOMOB



XUMHYECKHUX IEMEHTOB (COCTaB U 3apaA AApa, OOLIEEe YHUCIO IEKTPOHOB
¥ PacTIpeAeNIEHHE UX MO MEKTPOHHBIM CIIOSIM );

KNaCCH(UIHPOBATE XUMUYECKHE IJIEMEHTHI, HEOPraHHYECKHUE BEHIECTRA,
XUMHYECKHE peakiuu (MO YHCY M COCTABY YYACTBYIOUMX B PEAKIIHH
BEIIECTB, N0 TEILIOBOMY 3P PeKTy);

XapaKTepU30BaTk (ONHCHIBATE) OOIMIKME XHMHMYECKME CBOWCTBA BEILECTB
Pa3THYHBIX KJIACCOB, MOATBEPKAAA OTIMCAHUE MPUMEPAMH MOJIEKYISPHBIX
YPaBHEHHUI COOTBETCTBYOLIMX XUMHUUYCCKUX PEAKLIAI,

TPOrHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT HX KAUY€CTBEHHOTO
COCTaBa, BO3MOKHOCTHM TIPOTEKAHHS XMMHYCCKHX TIPEBpALLCHHNH B
Pa3NUYHBIX YCIOBHSX,

BBIYHCIATE OTHOCHTENBHYK) MONEKYISAPHYE) M MOJSIPHYE) MACCHI
BEIIECTB, MAaCCOBYIO JIOMK0 XHUMHYECKOTO JNieMeHTa 1o ¢opMmye
COEAMHEHNS, MACCOBYIO JIOJIK) BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
TI0 YPABHEHHIO XUMHYECKOH PEaKIHu;

TIPUMEHATH OCHOBHEBIE OMEPALMH MBICIHTEIBHOM JESTENBHOCTH — aHaH3
W CHHTE3, CpaBHEHME, 0000IICHNE, CUCTEMATH3ALUI0, KIAaCCHPUKALHIO,
BBISBJICHHE MPUYMHHO-CIICACTBEHHBIX CBA3eH — OIS M3YYEHHWS CBOMHCTB
BCIUECTB H XMUMHYECCKHX PEaKLWif, eCTEeCTBEHHO-HAYYHBIE METOIBI
TIO3HAHUA — HAOJIIOJCHHE, HU3MEPECHHUE, MOJCJUPOBAHUE, SKCIEPUMEHT
(peanbHBIA U MBICTICHHBIH ),

CIEAOBATH  TpaBWJIaM  MOJB30BAHWSA  XUMHYECKOH  mocymoil |
na0opaTopHBIM O0OpPYAOBAHHEM, A TAKKE MpaBHUIaM OOpaIlleHHus C
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKIHAMH 1O BBIIOJHECHHIO
nabopaTOpHBIX XHMHYECKMX OIBITOB MO MMONYYEHUI0O M COOMPaHHIO
ra3o00pa3HBIX BEMIECTB (BOAOpPOJA M KHCIOPOJA), MPHTOTORICHUIO
PacTBOPOB C ONPEACTEHHON MACCOBOM JOJEH PacTBOPEHHOIO BELUECTBA,
TJIAHUPOBATh M TIPOBOAUTH  XUMHUYECKHE  JKCTIEPUMEHTHI  TI0
PacTio3HaBaHHIO PACTBOPOB LIETOUEH W KHUCIOT C MOMOIBE) HHAHKATOPOB
(maxmyc, GpeHONPTANCHH, METUIIOPAHK U PYTHE),

K xoHIy 00yueHud B 9 kaacce NpPeIMETHBIE PE3YNBTATH HA 0A30BOM YPOBHE
JOJKHBI OTPaKaTh C(POPMHPOBAHHOCTH Y OOYUAFOIINXCS YMEHUIA:

PACKPHIBATE CMBICTT OCHOBHBIX XWUMHYECKMX TMOHATHH: XUMHYECKHii
SMEMEHT, aTOM, MOJEKyJda, WOH, KAaTHOH, aHWOH, TPOCTOE BEILIECTRBO,
CJIO)KHO€ BEMIECTBO, BAJICHTHOCTh, JNEKTPOOTPHIIATENBHOCTh, CTETIEHb
OKHCJICHHSI, XMMHUYCCKAsA PEaKUUs, XHMHYIECKas CBA3b, TEILUIOBOH ekt
peakUMH, MOJIb, MOJAPHBIE  00BEM,  PacTBOp,  SJEKTPOIHUTEI,
HESICKTPOMUTEL, ICKTPOJIMTHYCCKAA JUCCOLHALMSA, PEAKUMH HMOHHOTO
oOMeHa, KaTaJiM3arop, XHMHUYECKOE paBHOBecHE, OOpaTHMBIE U



HEOOpAaTHMBIE PEaKIHH, OKHCIUTEBHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKUCIUTENb,  BOCCTAHOBHUTENb, OKUCICHHE U BOCCTAHOBJICHME,
annoTponud, aM(pOTEPHOCTh, XUMUYECKAd CBA3b (KOBAJICHTHAsA, WOHHAI,
METAUTMYECKAd), KPHCTAUIHMYECKad pelIETKa, KOPPO3HA METALIOB,
CIUTABBI, CKOPOCTh XHMHUYECKOH peakiud, TMNpeaeabHO AONYyCTHMAs
KoHueHTpauysa I 1K BewecTra;

WUIKOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XWUMWYECKHUX TIOHATHH U
TIPUMEHATD 3TH IOHATHS NPH OMMUCAHWH BEIIECTB U HX NPEBPALLCHHIA,
WCMONB30BAaTh XHMHUUYECCKYID CHUMBONIMKY [UIA COCTaBiIcHHS (HopMyJl
BELICCTB ¥ YPABHECHHH XUMWYECKUX PEAKLIWIL,

OIPEENATE BAICHTHOCTD U CTEIMEHD OKUCICHUS XUMHUYECKUX 3JIEMEHTOB B
COCIMHEHHAX pPa3sIUYHOTO COCTABA, MNPHHANISKHOCTH BEIIECTB K
OMpENENEHHOMY KNAacCy COSAUHEHW mo (opMynaM, BHA XHMHYECKOI
CBA3H (KOBAJICHTHAsA, HMOHHAS, METAUIMYECKasi) B HEOPraHMYECKUX
COCOMHEHUAX, 3apAd MOHA MO XHMUYECKON (popMmyne, XapakTep cpelbl B
BOAHBIX PACTBOPAX HEOPTaHHYECKUX COCAUHEHUH, TUI KPUCTAUIMYECKON
PELIETKH KOHKPETHOI'O BEWIECTBA,

packpeiBaTe cMbicn Ilepuoamyeckoro 3akona M. WM. Menaeneea u
OEMOHCTPUPOBATh €0 IOHMMAHWE. ONHCHIBATE W XapPaKTEPU30BaTh
TabmuuHyo Qgopmy [leproauyeckoii CHCTEMBI XMMHYECKHUX IEMEHTOB:
pasNuyaTe NOHATHA «T7aBHasd MOArpynma (A-rpynma)» H «mo0ovHas
noarpynmna (b-rpynmmna)», Manesle U OONBIIHE MNEPUHOIBI, COOTHOCHUTH
0003HAUECHNA, KOTOpPBIE HMEITCA B TNEPHOAMYECKOH Tabmuie, c
YHCJIOBBIMH  XapaKTEPUCTHKAMH  CTPOCHHA  aTOMOB  XHMHYECKHX
JIIEMCHTOB (COCTaB M 3apand  Agpa, oO0lIee 4YnCiIO DJIEKTPOHOB H
pactipeAcNieHHe HX IO JJIEKTPOHHBIM CIIOsAM), OOBICHATH oO1IHe
3aKOHOMEPHOCTH B MU3MEHEHHHU CBOICTB JJIEMEHTOB M HUX COCOWHEHHWI B
npeaenax MajbiX MEPUOAOB W ITIABHBIX MOATPYIII ¢ YYETOM CTPOCHHUA UX
aTOMOB;

KNacCH(PUIUPOBATE XUMHYECKHE 3IEMEHTHI, HEOPraHWYECKUE BEUIECTBA,
XUMHYECKUE PEaKIMH (MO YHCAY U COCTABY YYACTBYIOIIUMX B PEaKUUU
BEMIECTB, MO TEIIOBOMY >(PQEKTy, MO U3MEHEHHI) CTETICHEH OKHCICHUS
XUMHYECKHUX HJIEMEHTOB);

XapaKTepU30BaTk (OMHUCHIBaTh) O0mMe H CneuuduUecKkue XHMHUYECKHE
CBOMCTBA MPOCTHIX M CHOXKHBIX BEIIECTB, MOATBEPXKAAs OMHCAHUE
NPUMEPAMH MOJICKYJIAPHBIX W HMOHHBIX YPABHEHWI COOTBETCTBYHOLIMX
XUMHYECKHX PEaKLIHi,

COCTABNIATh YPABHCHUA JJICKTPOJMTHYCCKON AUCCOLMALUN  KHCIIOT,
LIETTOYEH U COJICH, MOJIHBIE ¥ COKPAIUEHHBIC YPABHEHUA PEAKLIMHA HOHHOIO



o0OMeHa, YpaBHEHHWS peakiMii, MOATBEPKIAIMX CYIIECTBOBAHHUE
TEHETHYECKOH CBA3U MEX/Y BEIIECTBAMU PA3IHYHBIX KJIACCOB,;
PacKphIBaTh CYLIHOCTh OKHCIIHMTENBHO-BOCCTAHOBHUTENBHBIX — peaKLuii
NOCPEACTBOM COCTABICHHUS 3MIEKTPOHHOTO OaJlaHCa 3TUX PeaKIHii;
NpOrHO3UPOBATh CBOMCTBA BEUISCTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MO)KHOCTH TIPOTEKaHHWS XWMHUYCCKHX TIPEBPALICHWE B pPa3IHYHBIX
YCIIOBHSAX;

BEIYMCIIATE OTHOCHUTEIBHYI0 MOJEKYIAPHYIO W MOJAPHYIO MAacCHl
BCILECTB, MACCOBYIO JOJII0 XHMHMYECKOTO OJJIEMEHTa M0 (OopMyJie
COCAMHEHUA, MACCOBYIO JOJIFO BEIICCTBA B PACTBOPE, MPOBOINTH PaCUETHI
110 YPABHEHUIO XUMHYECKOM PEaKIUy;

coOmoaaTe  NpaBWia  TMOMB30BAHUA  XMMHYECKOH  MmOocyaoll M
nadopaTopHbeIM  00OpYIOBaHHEM, a Taloke npaBwIa o0palleHud ¢
BEILECTBAMH B COOTBETCTBHM C HHCTPYKUMSAMH IO BBIMOJHEHHIO
nabopaTOPHBIX XHMHYECKMX OIBITOB MO MMONYYEHUIO M COOMPaHHIO
ra3000pa3HBIX BELICCTB (AMMHAKA U YTJICKHUCIIOTO ra3a),

NPOBOAUTh  PEaKUWH, TOATBEP)KIAIOIINE  KA4YCCTBEHHBI  COCTaB
Pa3IHYHBIX BELICCTB. PACIO3HABATH OMBITHBIM MYTEM XJIOpHI-, OPOMHI-,
noaug-, kapOonar-, Qocdar-, cunmkar-, cyibdar-, rHIPOKCHI-HOHBI,
KaTHOHBI aMMOHHS M HMOHBl M3YYECHHBIX METAJUIOB, MPUCYTCTBYIOLIHE B
BOJHBIX PaCTBOPaX HEOPTaHUYECKUX BEIIECTB;

NPUMEHATh OCHOBHBIE OMEPAIMU MBICIUTEIBHON AEATENBPHOCTH — aHAU3
W CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHCTEMATH3allMl0, BBIABICHHE
TIPHYHHHO-CIIEICTBEHHBIX CBA3€H — MU HM3YYeHHSA CBOICTB BEIECTB H
XHMHYECKHX peaKuuii, €CTeCTBCHHO-HAYYHbIE METOABl TO3HAHHA —
HaOMOAeHNUE, U3MEPEHHE, MOICTUPOBAHHE, SKCIEPHMEHT (pealbHbld U
MBICTICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUJIACC
KosmuecTBo yacos
Ne HaumeHoBaHHEe pa31e/ioB U DaekTpoHHble (LHppoBbIe)
KouTpoabHbie IpakTHyecKkue
n/n TeM NPorpaMmmbl Bcero o0pa3oBare/ibHble pecypchl
padoThl padoThi
Paspen 1. llepBoHauanbHble XUMHYECKHE MOHATHS
XuMust — BaxkHast 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 2 https://m.edsoo.ru/YNVIX660G
MPAKTUYECKOI 1eATENbHOCTH
4eJI0BEKA
Belecrsa 1 XUMHYECKHE
12 - 15 1 https://m.edsoo.ru/ONNXR1VF0
peakuuu
Hroro no pazpeny 20

Pazaen 2. Baxueiimue npeAcTaBHTeIH HEOPraHHYECKHX BellecTs

Bosnyx. Kucnopon. Ilonsarue

2.1 6 https://m.edsoo.ru/DSBORTY30
00 okcHumax
B I

2.2 A S 8 1 https://m.edsoo.ru/5D6 1JZ6PS
KHCJIOTaX U COJISIX
Bopa. P B!

2.3 ona. Pacrmopss, enamme o 5 1 1 https://m.edsoo.ru/M 1315KJBM
OCHOBAHHUSIX
OcHo acc

24 BRI e 5 1 | | https:/m ¢ds0o.r/0TSASMOWT
HEOPTraHUYeCKUX COeIUHEHUI

Hroro no pasneny 30

Paznen 3. llepuoanyeckuii 3akon u [lepuoaunyeckas cucrema xumuueckux 31ementos /1. U. Menpeneesa. Ctpoenue aTtomos.
Xumuuyeckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBHTEILHbBIE pPeaKuuu




Ilepuoauyecknii 3aKoH U
Ilepuonuueckas cucrema

3.1 xumuueckux snemenTos J1. U 7 https://m.edsoo.n/TCBJIBVWFZ
Memnpneneesa. Crpoenune
aToma
XuMugeckasi CBsi3b.
32 OxucnuTeNnbHo- 8 https://m.cdsoo.ru/F6AOASDPF
BOCCTAHOBUTEJIbHBIE PEaKLIUH
Hroro no pasaeny 15 https://m.edsoo.r/LRYWBJPES
Pesepsroe Bpems 3 https://m.edsoo.r/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 [TPOI'PAMME




9 KJIACC

HaumeHnoBaHue pa3aeioB H TeM

KoaunuecTBo yacos

DyeKTpoHHbIE (LH(POBBIE)

Ne n/n Konrpoabubie | I[lpakTHueckue
NpPOrpaMmbl Bcero o0pa3oBaTeIbHBIE PecypChbl
paboTsl paboTsl
Pasnen 1. BemecrBo u XuMHYeCKHe PpeaKLHH
[ToBTOpeHue Onenue 3HaHUi
| | PEHHE H YLIYDICHHE SHAHMH 5 | https://m.edsoo.rw/EQETUT35Z
OCHOBHBIX Pa3JieJioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 ! B 4 https:/m.edsoo.r/AFNALWG7U
peakumii
DAEKTPOSUTHYECKAS TUCCOLIHALINS.
1.3 P A Hhat 8 1 1 https://m.edsoo.ru/KODURS0VV
XuMHu4yeckue peaklu B pacTBOPax
Hroro no paspeny 17
Paspnen 2. HemeTanabl 1 X COeAHHEHHS
OO0was xapakTepUCTHKA XUMHYEC
2.1 B P P MTHeeKin - 1 https://m.edsoo.ru/ZTN1F7001
anemeHToB VIIA-rpynnel ["anorensr
OO1as xapakTepHUCTHKA XUMUYECKHX
22 aneMeHTOB VIA-rpynmnsr. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCAMHEHUS
OO1mas xapakTepucTuKa XHMUYECKUX
23 aneMeHToB VA-rpynmbl. A3ort, hochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COETMHEHUsI
OO1as XxapakTepUCTHKA XUMHYECKHX
24 anemeHTOB [VA-rpynner. Yrnepon u 8 1 2 https://m.edsoo.ru/JPI200VIX
KPEMHHH U UX COETUHEHUS
Hroro no pasneny 25




Paznen 3. Meraaabl U HX COeIHHEHHS

31 OO01ue CBOICTBA METAJLIOB 4 https://m.edsoo.ru/GHV2L.6NJ8
32 Basxuerine METaUIbl H UX COSIMHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazneny 20
Pazaen 4. Xumusi 1 OKpysKaomas cpeaa
4.1 L R T 3 https://m.edsoo.ru/TENBWEF7Y
4yeJI0BeKa
Hroro no pazaeny 3
PesepBHOe Bpems 3 https://m.edsoo.ru/FYSRY75R9
OBIIEE KOJIMYECTBO YACOB I1O 68
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INOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
Koanuecrso yacos
Ne Hara DeKTpoHHbIe UH(POBBIE
Tema ypoxa Kourpoabubie | Ilpakrnyeckue
n/n Bcero u3yYeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThi padoThi
IIpenmer . Po
1 DRAMEITRHMEBN. = IR SHBHICR 1 1.09-4.09 https://m.edsoo.ru/L62DS2CZR
JKU3HM Yenoseka. Tena u BeulecTsa
I € 0 MeToAax no
2 OFFTHE O METORAX MOSHANMA B 1 1.09-4.09 https://m.edsoo.ru/9ZJAEW050
XUMHH
ITpakTnyeckas padora Ne 1
3 «l’Ipleu.rla e i 1 7.09-11.09 | https://m.edsoo.ru/LSEW4353D
npuémbl oOpalleHus ¢
nabopaTopHbIM 000PYIOBaAHUEM
Yucrsie Bewectsa 1 cmecu. Criocodb
4 S 2 fl Meet. 0 : 1 7.09-11.09 | https://m.edsoo.ru/6TME21FW8
pazneneHus: cmecei
[TpakTuueckas padbora Ne 2 Sl
5 «Pas3nenenue cmeceii (Ha mpumepe 1 11'09 https://m.edsoo.ru/K3LSSMCRY
OYHCTKH MOBAPEHHON COJN)» '
14.09-
6 ATOMBI U MOJIEKYJIbI 1 4 68 https://m.edsoo.ru/BLS04WTBS
X €CKHE JJIEMEHTBI. 3Ha 21.09-
7 VINITTCCICHE SJIEMEHTRL. JHAKH 1 https://m edsoo.r/AH3DADNAX
(CUMBOJIBI) XMMHYECKUX 3JIEMEHTOB 25.09
21.09- .
8 IIpocTeie u CnOKHBIE BeLeCTBa 1 —_— https://m.edsoo.ru/DXJIBSTJ95
9 ATOMHO-MOJIEKYIAPHOE YUEHHE 1 28.09-2.10 | https://m.edsoo.ru/IMOBJ3QZS
10 3aKOH MOCTOAHCTEA COCTABA 1 28.09-2.10 | https://m.edsoo.ru/IMC496FX6

BewecTs. Xummuueckas Gpopmyna.




BaneHTHOCTh aTOMOB XMMHUYECKHUX
DJICMCHTOB

OTHOCUTEIbHAS ATOMHAsI Macca.

11 OTHOCHTENbHAS MOJIEKY ISIpHAs 5.10-9.10 https://m.edsoo.ru/PIZPCIMDX
macca
MaccoBas 101 XUMHYECKOI'0

12 A 5.10-9.10 | https//m.edsoo.rw/GHV38QMVE
3JIEMEHTA B COEMHEHUH
KomuuectBo BetecTBa. Momb. 12.10-

13 o https://m cdsoo.ru/368UNL5Y2
Monspuas macca 16.10
Ddusuueckre ¥ XUMUYECKUE SIBJICHHS. 12.10-

14 https://m.edsoo.ru/YZM8S6ATH
XumMudeckas peakLus 16.10
Ilpu3Haky ¥ yclIOBUSI IPOTEKAHMSI 19.10-

15 p y . p https://m.edsoo.ru/N6DVNIK Q35
XUMHYECKHUX peakLuii 23.10
3aKOH COXpPaHEHHs] MacChl BELECTB. 19.10-

16 P o https://m.edsoo.ru/M8DS4IHVM
XuMHU4eCKNe ypaBHEHHS 23.10
BpruncneHust KonuuecTna, MacChl

17 BELLECTBA M0 YPABHEHHUAM 9.11-13.11 | https://m.edsoo.ru/LUY9U3EQE
XHUMHYECKHUX PEeaKLHii
Knaccuduraums XuMHIECKHUX

18 peakuuii (CoeIMHEHus1, Pa3JIOKEHNUs, 9.11-13.11 | https://m.edsoo.ru/I4807LAGB
3aMelLleHusi, oOMeHa)
M. B. JIoMmOHOCOB — yu€HBlii- —

19 sHuuknoneauct. Q6odueHue u 20'11 https://m.edsoo.ru/PIWARH3AB
CUCTEMAaTU3aLMsl 3HAHUH ’
Kourponbnuas pabora Nel nmo teme 16.11-

20 P P https://m.cdsoo.ru/ON62SNERU
«BewecTBa U XMMHYECKHE PEAKLIUI» 20.11
Bos — cMech rasos. Cocras 23.11-

21 AR https://m_edsoo.r/XONONRN 1P
Bo3ayxa. Kucnopon — snemMeHT u 27.11




MpOoCTOE BEILUECTBO. O30H

dusznyeckre U XUMUYECKHUE CBOIMCTBA

22 KHCJI0pOZa (PeaKkLuu OKUCIIEHNUS, zjﬁ- https://m.edsoo.ru/FBS 1 JRKMB
ropenue). [Tonstue 06 okcupax
CrniocoObI nostyueHust KUCJIopo/a B

23 nabopaTopum U NPOMBILIEHHOCTH. 30.11-4.12 | https://m.edsoo.ru/VNJIWB6A2RD
IIpumeneHnne kuciaopoaa
Tennosoii a3 dext xumuueckoii

24 A 30.11-4.12 | https://m.edsoo.ru/PNMKIZHKX
TePMOXHMUYECKOM YPaBHEHHUH, IK30-
¥ DHIOTEPMUYECKUX PEAKLHsX
Tonnuso (HedTh, yronb 1 METaH).

25 3arpsisHeHue BO3/yXa, CriocoObl ero 7.12-11.12 | https://m.edsoo.ru/USNYSUUW?2
NpefoTBpalleHus
IIpaxkTueckas padora Ne 3 o reme

26 «[Tony4yenue u cobupanue 7.12-11.12 | https://m.edsoo.ru/5516UHX3R
KUCJIOPO/1a, U3YYEHUE ero CBOMCTBY

27 Beaopor —aueMeEs HUpocTos hles https://m .edsoo ru/WD392ACWB
BeuiecTBo. Haxoxaenue B npupone 18.12

28 Dusnueckne U XMMUYECKHe CBONCTBA 14.12- https://m.cdsoo r/0SZ28459R
Bojlopoja. Ilpumenenue Bojopoaa 18.12

29 [ToHsiTHE O KUCJIOTAX U COJISIX i;ii https://m.edsoo.ru/TMWNIVC43

30 CriseoqurTigiiyent SOIpoTE-5 21.12- https://m eds00.r/CITOIUCIP
naboparopuu 25.12
ITpakTuueckas padora Ne 4 o Teme ——

31 «ITonyuenue u cobrpaHue BOOpoOJA, 30212 https://m.edsoo.ru/SS3IWAX33K

H3YYCHHE €Iro CBOMCTB»




MoJisipHbIi 00bEM ra3oB. 3aKOH 28.12-

32 P https://m.edsoo.ru/M3KSO1QDQ
ABoraapo 30.12
Brrunciaenus 00b6Ma, KOJIMYECTBA 11.01

33 BELIECTBA ra3a MO ero M3BECTHOMY 15'01 https:/m.edsoo.ru/MXGOY304M
KOJINYECTBY BEIIECTBA MU 00BEMY '
Brruucnesus 00bEMOB ra3oB 110 39 5%

34 YPaBHEHHUIO PEAKIMH Ha OCHOBE 15'01 https://m.edsoo.ru/9TOSAXABY
3aKOHAa OOBEMHBIX OTHOLUIEHHI ra30B ’
Duzuyueckne U XUMHYECKHUEe CBOMCTBA 18.01-

35 https://m.edsoo.ru/7AOGFZK4R
BOZbI 22.01
Cocras ocuoBanwuii. [Tousitie 00 18.01-

36 https://m.edsoo.ru/IXB2W6IVL
HHJHKATOpax 22.01
Bona kak pactBopurens.
HacplleHHble U HEHACKILIIEHHbIE 25.01-

37 = 2 https://m.edsoo.ru/MKHXPOFH4
pactBopbl. MaccoBasi 107151 BellecTBa 29.01
B pacTBope
[TpaxTuueckas pabora Ne 5 mo Teme
«[IpuroroBnenue pacTBOPOB ¢ 25.01-

38 PUTOTORJICHIE PacTROPOB © | https://m edsoo rW/WXUKPAUOA
ONpenesi€HHOH MacCOBOH OJIEH 29.01
PacTBOPEHHOTO BELIECTBA
KonrposasHas padora Ne2 no reme

39 P P 1.025.02 | https/m edsoo.ru/IM7935DRY
«Kucnopoa. Bonopon. Boaa»
Oxcuabl: cocTaB, KiaccuuKarmsi,

40 . ' QIR 1.02-5.02 https://m.edsoo.ru/STFSIINAY
HOMEHKJIaTypa
[Tony4yenue u xuMH4IECKHUE CBOHCTBA

41 KHUCJIOTHBIX, OCHOBHBIX H 8.02-11.02 | https://m.edsoo.ru/8JAZ9YWS2
amM(pOTEPHBIX OKCHIOB

42 OcHoBaH#usI: cOCTaB, Kiaaccudukaiusi, 8.02-11.02 | https://m.edsoo.ru/SU397HUSC




HOMEHKJIaTypa

[Tony4yenue u XuMH4IECKHE CBOHCTBA

15.02-

43 . https://m.edsoo.ru/GD9A28ROE
OCHOBAaHUH 19.02

44 Kucnorsl: cocras, kaccudpukaLus, 15.02- httos://m.edsoo.r/Q6UAWEBKY
HOMEHKJIaTypa 19.02

45 [TonyueHue u XUMHUYECKHE CBOMCTBA 24.02- hitps://m cdsoo.r/Z2GCRNASW
KHMCJIOT 26.02
Conu (cpenHue): HOMEHKIATYPA, >4.00-

46 CnOCOOBI MOTYYEHUS, XUMHUECKUE . https://m.edsoo.ru/ISNUIM9T]
CBOICTBA
IIpakTuyeckas pabora Ne 6. Peiuenue

47 R IR T TS 1.03-5.03 https://m.edsoo.ru/58D13JF7V
«OCHOBHbIE KJIaCChl HEOPTraHUYECKHX
COEIUHEHUIT»
I'eneTuueckas cBA3b MEKAY

48 KJIACCAMM HEOPTaHMHYECKUX 1.03-5.03 https://m.edsoo.ru/YDS6ZRE3 |
COCIMHEHU I

49 CodoniCHbe I B Iy 9.03-12.03 | https://m edsoo.n/STBUOEEYN
3HAHUHN
KonrposnbHas padora Ne3 no teme

50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 9.03-12.03 | https://m.edsoo.rw/AFA7IDULD
coenHeHui"
[TepBpie mONbITKN K1acCu(puKaLu o

51 XHUMHUYECKHX 371eMeHTOB. [TonsiTue o 1803 https://m.edsoo.ru/COV3CC214
rpymnmnax CXOAHBIX 2JIEMEHTOB
ITeprnoanyeckuii 3aKoH U 08

32 ITepuoanueckas cucrema {813 https://m.edsoo.ru/X9FINR3U8

XUMHYECKHX 3JiemeHToB /1. W.




Menpneneena

22.03-
33 Ilepurosasl, rpynnsl, NOATPYIIbI _— https://m.edsoo. rt/NOMWWIRXN
Crtpoenue atromoB. CocTaB aTOMHBIX 22.03-
54 o https://m_edsoo.r/IMUDOMRSH
anaep. Uzoromnbl 26.03
CTpoeHue 31eKTPOHHBIX 000I04eK
55 aToMoB 371eMeHTOB [lepuoanueckoi 5.04-9.04 https://m.edsoo.r/T9SYNVEB2
cuctemsl /. 1. Menneneena
XapakTepucTHKa XUMHYECKOTO
56 SJIeMerTa To er? MOTIOPKEHITIO B 5.04-9.04 https://m.edsoo.ru/YIPO4OMDX
Ilepuoauueckoii cucreme J1. U.
Menneneesa
3nauyenue [lepuoguyeckoro 3akoHa
JIs1 pas a a i 12.04-
57 AR DEBIRCHT R f{ npv I, /L https://m.edsoo.ru/SZD8XE0OP
H. Menpenees — y4€Hbli, Iefaror u 16.04
rpaXXiaHuH
Pesepsubiii ypok. O0o01menue u —
58 CHUCTEMATH3aLHsl 3HAHUT / 16.04 https://m.edsoo.ru/ZCQTRPO8Y
Bcepoccwuiickas mposepoyHas pabora '
KonTposnbHas pabota Ne4 no teme
«Ctpoenue aroma. XuMHUYECKast 19.04-
39 o https://m.edsoo.ru/FTIZFOOWE
cBsizb» / Beepoccuiickas 23.04
npoBepouHasi pabora
DIIeKTPOOTPULIATEIBHOCTD ATOMOB 19.04-
60 TPOGTPH https://m.edsoo.r/HZA110EDS
XUMHYECKHX DJIEMEHTOB 23.04
26.04-
61 Honnast xumuueckas CBsi3b 30,04 https://m.edsoo.ru/3SY 1RJIKVI
62 KosanenTtHas nonsipHas Xumm4yeckas 26.04- https://m.edsoo.ru/EOL3IMT2AE




CBA3b

30.04

Kosanentnas nenonspHas

63 1 4.05-7.05 https://m.edsoo.ru/9Y VR3FUXI
XHUMHUYECKAsI CBSI3b

64 CrerneHb OKUCJIEHUs 1 4.05-7.05 https://m.edsoo.ru/RA6CVXM66
OKHCIUTENBHO-BOCCTAHOBUTEILHbBIE 10.05-

65 1 https://m.edsoo.ru/ZXNCA7DOZ
peaxku 14.05

10.05-

66 OKHCIUTENN U BOCCTAHOBUTEIH 1 iR https://m.edsoo.ru/QPS46Z5PU
PesepsHbiii ypok. O0o0uieHne u
cHUCTeMaTH3alMs 3HaHUI 110 TeMe 17.05-21-

67 " 1 https://m.edsoo.ru/4RH7M35NF
«Ctpoenue aroma. XMMHYECKast 05
CBSI3bY»
PesepsHbiii ypok. O000menue u 17.05-21-

68 P P ,I,u 1 https://m.edsoo.ru/7DNRBZ948
CHCTEeMaTHU3alMs 3HaHUU 05

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME
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9 KJIACC

KoaunuecTBo yacos

Ne Hara DJIeKTPOHHbIE HH(POBBIE
Tema ypoka Kontrpoabubie | IlpakTunueckue
n/n Bcero H3yueHHsi | 00pa3oBaTeJbHbIE PeCypChl
padoThI padoThI

[Tepuonnueckuii 3aKOH.
Ilepunonuueckas cucrema

1 pHes 1 1.09-4.09 https://m.edsoo.r/ECRKA9OQAY
xumudecknx dnemeHTos J1. Y.
Menneneena
3aKOHOMEPHOCTH B M3MEHEHHUH

2 CBOWCTB XUMHUYECKHUX 3JIEMEHTOB 1 1.09-4.09 https://m.edsoo.ru/GNJPEROFB
MEPBBIX TPEX NEPHOIOB
Knaccuduxanms u

3 HOMEHKJIaTypa HEOPraHUYECKHUX 1 7.09-11.09 | https://m.cdsoo.ru/WTOIWRA2Q
BEILIECTB
Bunibl XuMU4eCKO# CBSI3M M THIIBI

4 % . 1 7.09-11.09 | https://m.edsoo.r/UI4YSCFRV
KPHUCTAJITMYECKUX PELIETOK
KonrposnbHas padora Nel o
teMe «IToBTOopeHue u 14.09-

5 i 1 1 https://m.edsoo.ru/J4X8ZN2 12
yruyOneHre 3HaHU OCHOBHbBIX 11.09
pa3znenoB Kypca 8 kimacca»
Knaccupuxaums xuMnaeckux A0

6 peaKLuii MO pa3IndHbIM 1 11'09 https://m.cdsoo.r/X8XAE7E2]
NPU3HAKAM '
[ToHsiTHE O CKOPOCTH
XuMu4eckoi peakuuu. ITonstue 21.09-

7 P 1 https://m.edsoo.ru/6 VLXCYY7N
O NOMOTE€HHBIX U MeTePOreHHbIX 25.09

peaKuusax




ITonsiTHE O XUMUYECKOM
paBHOBeCHH. DAKTOPBI,
BIIMAIOLINE HA CKOPOCTh

21.09-

3agaa»

8 o5 https://m.edsoo.ru/H4FH7NZNM
XHUMHYECKOH PEaKLuH 1 25.09
MOJIOYKEHHE XMMHYECKOTO
paBHOBECHUS
9 OkucamrenbHo- 28.09-2.10 | https:/m edsoo.n/648V 11026
BOCCTAHOBHUTEJIbHbIE peaKLIU
Teopust 3NEKTPOITUTHUECKOM
10 nuccounaunu. CHIIbHBIE U 28.09-2.10 | https://m.edsoo.ru/2KCYCLZ16
ciialble 3JIeKTPOJIUTHI
11 Honnbie ypaBHEeHUA peakuuil 5.10-9.10 https://m.edsoo.ru/VN2SBON IR
XHUMUYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE
12 npexacTaBieHuii 0o 5.10-9.10 https://m.edsoo.ru/SHH8 1Y VXI
3NEKTPOJIUTUYECKOM
JIUCCOLMALMU
XuUMHUECKHe CBOICTBA COJNEH B
13 R HpeLICTaBJIeHiiPI o9 12.10- https://m.edsoo.rni/ETD5QTS4G
JIEKTPOJIUTHYECKOH 16.10
ANUCCOLMALINU
. 1210
14 ITonsiTue o rugponuse conei 1610 https://m.edsoo.ru/9JFRAVESW
15 Obobimertie i cACTEMATH3AME 19.10- https://m edsoo.r/FEEIZRMBG
3HAaHUH 23.10
[TpakTuueckas pabora Ne 1. i
16 «Pewenne 3xCnepUMEHTaNbHbBIX 23:10 https://m.edsoo.ru/7VXTFHIT4




KounTponbHas pabora Ne2 o
TeMe «DNeKTPOTUTHYECKAs]

| ¥ 9.11-13.11 | https://m.edsoo.ru/9RKLZDNUX
auccounanus. XUMHUYECKUE
peakiuu B pacTBOPAx»
OOwas xapakTepucTuka

18 rajioreHoB. XMMHYECKHE 9.11-13.11 | https://m.edsoo.ru/NNYKYZF12
CBOICTBA Ha NMPUMEPE XJIopa
Xnoposonopoa. CossiHast e

19 KHCJIOTa, XUMHWYECKHE CBOMCTBA, SH4 https://m.edsoo.r/CWVSHCD2M
MOJTy4YeHUe, IPUMEHEHHE
[MpakTuueckas padora Ne 2 no S

20 teme «Ilomyuenue consiHoMn - https://m.edsoo.r/PVEXTYWEG
KHCJIOTBI, U3y4YE€HHUE €€ CBONCTBY
BbruucneHus no ypaBHEHUsIM 8

21 XUMHYECKUX PEAKLUid, €CIU OUH 55744, https://m.edsoo.ru/4BISHO70F
13 PEareHToB AaH B U30bITKE

22 gty L) 23.11- https://m.edsoo.rt/VMWKERSEP
anemMeHToB VIA-rpymnmnel 27.12
AnnorponHele Mmoaudukauun

23 Aot e i 30.11-4.12 | https://m edsoo.r/CX10EUSPO
COCIUHEHHUN B MPUPOJE.
Xumuueckue CBOHCTBaA Cephl
CepoBopopon, cTpoeHue,

24 busnueckre 1 XMMU4ecKue 30.11-4.12 | https://m.edsoo.rt/ECGX2B40W
CBOMCTBa
Oxcunel cepol. CepHast KUCIOTA,

25 (dusnueckue U XMMHYECKUE 7.12-11.12 | https://m.edsoo.ru/ULRFLCHH1

CBOMHCTBA, MPUMEHEHUE




XuMHYecKHe Peakiuu, exKarme
B OCHOBE MPOMBILIIEHHOTO
crnioco0a MoJTy4eHUs: CepHOI

26 7.12-11.12 | https://m.edsoo.ru/H7FT3INON4
KHCIOThI. XUMHYECKOEe
3arpsi3HEHUE OKPYIKAKOLLEH
Cpenbl COeMHEHUSIMH CepBbI

27 Breiuucnenue maccosoii jonu 14.12- https://m cdsoo r/HSJEIS6WN
BBIXO/1a MMPOYKTa PeaKLuu 18.12
OO61as xapakTepucTHKa
s7eMeHTOB VA-rpynrbl. A30T, 14.12-

28 pacnpocTpaHeHue B MPUPOE, — https://m edsoo.rt/WAHRMB976
(usnueckue U XuMHYECKHE
CBOMCTBA
Ammuak, ero pusuueckue u —

29 XHUMHYECKHE CBOMCTBA, 25:12 https://m.edsoo.ru/HZAYESF13
MIOJIy4EHHUE U IPUMEHEHHE
ITpakTuueckas pabora Ne 3 no —

30 Teme «IlonydyeHue aMmmuaka, _— https://m.edsoo.ru/JORP64IF]
U3y4YEHHUE ero CBONCTBY
A30THas KUCJIOTA, €€ .

31 (usnueckue U XUMUYECKUEe 30:12 https://m.edsoo.ri/U2DYEDMYE
CBOICTBA
Hcnonb3oBaHue HUTPATOB U
coJieif aMMOHUS B Ka4eCTBe

32 MUHEDAIHED: YHOCPEHU. i https://m.edsoo.ru/SHBKCIQCB
XHUMHUYECKOE 3arpsi3HEHUE 30.12
OKPY’KarOLEeH cpesibl
COEJIMHEHUSIMU a30Ta

33 Docdop. Oxeun pocdopa (V) u 11.01- https://m.edsoo.ru/GDQISO3WP




(dhocdopHas kuciora, 15.01
busuyeckne 1 XUMHYECKHEe
CBOMNCTBA, MOJTy4YEHUE
Hcnone3osanue pochaTtos B

34 P e 1oL https://m.edsoo.n/UAZ3HU65V
yaoOpenuii. 3arps3HeHue 15.01
npupoHoii cpennl pocharamu
VYriepoa, pacpocTpaHEHUE B "

35 npupone, pusnyeckue u 5651 https://m.edsoo.rt/DWOM6SUUL
XMMHYECKHe CBOMCTBA
Oxcunsl yriepona, ux
(busnueckue 1 XUMHU4ECKUe o

36 CBOHCTBA. DKOJOTHYECKHE 5 https://m.edsoo.m/OXQAPGNCF
npobieMbl, CB3aHHbBIE C
okcunom yriepona (IV)

= 25.01-

37 YronbHast KUCIOTa U €€ CONU = i, https://m.edsoo.ru/OHQHD6IPA
ITpaktuueckas padora Ne 4 no

13 teme "ITosmyuenue yrnekuciaoro 25.01- httos://m edsoo. m/G2HZXOGCS
ra3a. KauecTBenHnas peakuus Ha 29.01
kapOonar-non"
ITepBoHayasbHbIE MOHATUS 00

39 OpraHM4YeCcKHX BELIEeCTBAaX Kak O 1.02-5.02 https://m.edsoo.r/30TIZ109Z
COeIMHEHHUSIX yriiepoja

40 Kpemuuii u ero coeauHeHus 1.02-5.02 https://m.edsoo.ru/75JXNHOI8
[TpaxkTuueckas padora Ne 5.

41 Peuieriie SkCrIepHMEHTATLHEX 8.02-11.02 | https://m.edsoo./OTESDODTZ

3ama4 o teme «Baxxneiiue
HEMETAJJIbl U UX COEIMHEHUS»




KonTponbHas padora Ne3 o

42 TeMe «BakHeHme HeMeTalIbl U 8.02-11.02 | https://m.edsoo.ru/S85J9UGH3
UX COETUHEHHUS»
OO0mas xapakTepucTHKa
XUMHYECKHUX DJIEMEHTOB —
MeTasuioB. Mertannuyeckas CBs3b 15.02-
43 https://m.edsoo.r/XK1GYPCO1
1 MeTaJlIn4YecKas 19.02
KpUCTaJINYeCKas pelueTKa.
du3rMyecKre CBOICTBA METAJIOB
XUMUYECKHE CBOMCTBA —
e} METAJIJIOB. DJIEKTPOX UMHUECKHIA 19'02 https://m edsoo.rw/ZTYRNPAEW
psil HANPSKEHUH METajioB '
Obwmue crnocodb! nonyyeHus
MeTaioB. Crninasel. Beruucaenus ——
45 MO YPaBHEHUAM XUMHUYECKUX 26.02 https://m.edsoo.ru/G54GDQI2D
peaxLuii, €ClM OIMH U3 '
pPEeareHTOB COAEPIKHUT NMPUMECH
24.02-
46 [TousaTHE O KOPPO3UM METAIIOB 6’03 https://m.edsoo.ru/4FIGDOWOW
47 [l{enounbie MeTaLIbI 1.03-5.03 https://m.edsoo.ri/X 1 B4ABPUW?2
OKCHUIbl ¥ THAPOKCHIbI HATPHS H
48 i AP X P 1.03-5.03 https://m.edsoo.ri/Q4DX0G3U9
KaJIust
€JI0YHO3eMeJIbHbIE MEeTaJLIIbl —
49 = . . 9.03-12.03 | https://m.edsoo.rt/REOCDY0K6
KaJIbIIUHA U MAaTHUI
Bakneiiimne coenHeHUsI
50 : 9.03-12.03 | https://m edsoo.n/CIRI6CMZA
KaJbIUs
O06001enne u cucTemaTu3aLms 15.03-
51 [il - https://m.edsoo.ri/OSPXGGIBE
3HaHUH 19.03




JKécTkocTh BOJIBI 1 CITOCOOBI €€ 15.03-
52 A https://m.edsoo.ru/ WNFMBFTTTP
YCTpaHEHHUS 19.03
IMpaxTuaeckas padbora Ne 6 no 53,0
53 Teme "JKécTKoCTh BOMIBI U 26.03 https://m.edsoo.ru/NF1ROKB8J
METOZIbI €€ yCTpaHeHHs " '
. 22.03-
54 AJIIOMUHUHA TEE https://m.edsoo.ru/9ZISRD 1TV
AmMdoTepHbIe CBONCTBA OKCHIA U
55 giotep & 5.04-9.04 https://m.edsoo.ru/NISKIIOQJ5
THIPOKCHIA
56 Kenezo 5.04-9.04 https://m.edsoo.ru/F20NJRSSR
OKcHbl, THOAPOKCHABI U COJTH 12.04-
57 . AP o https://m.edsoo.ru/IRTUBLAMP
xenesa (11) u sxenesa (I1T) 16.04
0O06001meHne U cucreMaTH3aLus 12.04-
58 Uj - https:/m.edsoo.ru/NAON6HGKZ
3HAHHUU 16.04
ITpakTnueckast pabora Ne 7.
Pemenue skcriepuMeHTaIbHbBIX 19.04-
59 P 2 https://m edsoo.r/ZN7GOQSMX
3aj1a4 1o reMe «BaskHeliue 23.04
METAJUIbI U UX COEIMHEHHS»
BbryucneHus mo ypaBHEHUsIM
XUMHUYECKHUX PEaKLHii, eCIU OAUH
3 peare 19.04-
60 S - i hitps://m.edsoo.n/AYD2HESIY
COOEPIKUT IMPHMECH. 23.04
BrruncieHust MacCoOBOM 10U
BBIXO/1a MPOAYKTA PEaKLUU
O0600menne U cucTeMaTu3aLus 26.04-
61 > = https://m ¢dsoo.r/BSTOVTKOP
3HAHUU 30.04
Kounrponbnas padora Ne4 no 26.04-
62 P vp https://m.edsoo.ru/703C804GN
Teme «Baxkueiuye MeTauibl U 30.04




UX COCAHHEHUA»

BemecTBa 1 matepuanst B

63 . 1 4.05-7.05 https://m.edso0.ru/OFI32JMT0
MOBCEIHEBHOI YU3HU YeIOBEKA
X €CKOe€ 3arpsisHeHHe

64 PREGURDE G 1 4.057.05 | https://m edsoo.n/9ANGYEYOQI
OKpY’KaroLel cpebl
Ponb XyMHu B pelieHuu 10.05-

65 p 1 https://m.edsoo.ru/180Q203Y 28
HKOJIOTHYECKUX Mpodiiem 14.05
Pesepsubiii ypok. Q0001meHue u 10.05-

66 P P ill 1 https://m.edsoo.ru/DT1BAS5U4
cucreMaTulalusa 3HaHUH 14.05
Pese i ypok. O6ob1eHne 17.05-21-

67 PBHBIH YPOK iﬂ e 1 https://m.edsoo.ru/P52TJZNXV
cUcCTEMAaTU3ALUS 3HAHUM 05
PesepsHblii ypok. O600menne u 17.05-21-

68 PBHbIH YP ™ 1 hitps://m edsoo.n/TMK36TIZG
cUCTEeMaTU3aLUs 3HAHUH 05

OBIIEE KOJIMYECTBO YACOB I10
I[MPOI'PAMME
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INPOBEPAEMBIE TPEBOBAHHUSA K PE3YJIbTATAM OCBOEHHA

OCHOBHOH

OBPA30OBATEJILHOI ITIPOIPAMMBI

8 KNIACC

Kon
npoBepsieMoro
pe3yabTaTa

IIpoBepsieMble NpeaAMETHbIE PE3YAbTATHI 0CBOCHHS OCHOBHOM
ofpaszoBaTeNbHOM NPOrpAMMb] 0CHOBHOr0 001ero o0pa3oBanus

1

ITo Teme: «IlepBOHaYANBHBIE XHMHHYECKHE MTOHSTHS

1.1

pacKpblBaTb CMBICH OCHOBHBIX XHMHYECKHWX TMOHATHII.  aToM,
MOJIeKyJla, XHMHYECKHH 3JIEMEHT, TNpPOCTOe BELIECTBO, CJOKHOE
BELECTBO, CMeCh (OAHOPOAHAA M HEOMHOPOMAHAs), BAJNECHTHOCTD,
OTHOCHTEJIBHASL AaTOMHAs M MOJEKYJIAPHAas Macca, KOJIUYEeCTBO
BELUECTBA, MOJb, MOJApHAsd Macca, MaccoBasg OOMA XUMHYECKOro
3IeMEHTa B COCOWHEHHH, MOJISPHBI OOBEM, XMMHUYECKas peakLHs,
knaccuukaims  peakuuil:  peakLMH — COUHEHHA,  PeaKklHH
Pa3IOKEHHUs, peaKLMH 3aMeIleHHs, peakuun OOMeHa, 3K30- H
SHAOTEPMHUYECKHE peaKLHM, TeIvioBoi 3(deKkT peakUuu, pacTBop,

MacCCoOBas A0JiA BEWICCTBA (ﬂpOl.leHTHaﬂ KOHI.leHTpaLlHﬂ) B paCTBOpPE

1.2

WINKCTPHPOBATh B3aUMOCBA3L OCHOBHBIX XHUMHYECKHX ITOHAT Hi H

MPUMEHATD 3TH NOHATHA NMPH ONMHCAaHWK BCIUECTB U HX npeBpameHMﬁ

1.3

HCMONb30BaTh XHMHUYCCKYKDY CHMBOJIHKY AJId COCTaBJICHUA (.JpOpMy.II

BELIECTB U YPABHEHHI XHUMHYECKHX PEaKLUii

14

pacKpbiBaTe  CMBICNT  3aKOHOB  COXPaHCHHA MacCChbl BCLICCTB,
MOCTOAHCTBA COCTaBda, ATOMHO-MOJICKYJIAPHOTO Y4YCHHA, 3aKOHa

ABoranpo

1.5

onpeacnATb  BAaJICHTHOCTE  ATOMOB  JJICMCHTOB B 6I/IHaprIX

COCOHHCHHAX

1.6

KNacCH(ULHPOBATh XHMHYECKHE PpeakuuH (MO0 4YHCIy H COCTaBy

YUYaCTBYIOLIMX B pEAKLUHH BELIECTB, M0 TEMIoBOMy >ddekTy)

1.7

BBIYHMC/IATL OTHOCHTENIBHYI) MOJIEKYJSIPHYK) M MOJIAPHYHK) MAacChl

BCLIECCTB




1.8

BBIMHCIATE MAaCCOBYIHO AOJNKO XHMHYCCKOIo 3JICMEHTA IO d)opmyne

COCOHMHCHHA,

1.9

BBIMUCIATE MAaCCOBYH) JOJIK) BOUICCTBA B PACTBOPC

1.10

MPUMEHATb eCTeCTBEHHOHAyYHble METOAbI MO3HAHHA — HalbJoaeHue,
M3MEpPEeHHE,  MOJSJIHPOBAHHE,  KCIEPUMEHT  (peanpHbli M

MBICJICHHBIIT)

Ilo Teme: «BaskHelue npeacTaBUTCIIH HCOPraHM4YCCKHX BCLUCCTB?

2.1

PAcKpBIBaThL CMBICNT OCHOBHBIX XHMHYECKHX MTOHSATHH: OKCHAa,

KHCJI0Ta, OCHOBaHHE, COJb

22

onpeneniaTh MNPUHAAJNIEKHOCTL BELUECTB K OMNpEdeNiEHHOMY Kiaccy

COeMHEeHHH no GopMyam

KJ’IaCCHll)l’ILlPlpOBaTb HCOPraHM4€CKHEC BCLUCCTBA

24

XapaKkTepu3oBaTb {(ONUCHIBATH) OOIMHE XHUMHYECKHE CBOHCTBA
BELLECTB PA3JIMYHBbIX KJIACCOB, MOATBEPAKIAs ONHCAHHE NMPHMEPAMHU

MOJICKYJIAPHDBIX ypaBHeﬂm‘i COOTBETCTBYIOLIMX XHMHYCCKHX peal(l.lldﬁ

2.5

MPOrHO3HPOBAaTh  CBOMCTBA BELIECTB B 3aBHCHMOCTH OT MX
KaYeCTBEHHOT0 COCTaBa, BO3MOXHOCTH IPOTEKAHHA XHMHYECKHX

npeBpalleHUui B pa3iu4HbIX YCIOBUAX

2.6

CNEAOBATh MPABWIAM IMOJb30BAHHA XHMHUYECKOH TNIOCYAOH H
nabopaTopHbIM 00OpYAOBaHHEM, a TaKXKe MpaBUIaM OOpaleHus ¢
BEILECTBAMH B COOTBETCTBHHM C HHCTPYKLHMSMH IO BBINOJHEHHIO
nabopaTOPHBIX XUMHYECKHX OMBITOB MO MOMYYEHHIO H COOMpPaHHIO
razo00pasHbIX BEIIECTB (BOAOPOAA M KHCAOPOAA), MPUINOTOBICHHIO
pPacTBOPOB C OMNpPEAeNEéHHOH MAccoBOil odeill  PacTBOPEHHOrO
BELLECTBA, MIaHHPOBATEL 1 MPOBOAUTE XHMHYECKHE SKCTIEPHMEHTBHI 10
pacmo3HaBaHHWK) PAcTBOPOB IUENOYEH M KHCJIOT C  TOMOLIBIO

MHOUKATOPOB (lakmyc, PpeHondranenH, METUIOPAHK H JPYTHE)

27

MPOBOJUTE PACUETHI MO YPABHEHUK) XUMHUYECKOH peakLuy

IIo TeMme: «llepuoaudeckuii 3akoH H llepuomuyeckas cucrema
xumudeckux 3gemeHToR JI U, MenneneeBa. CtpoeHue aTroMmos.

Xumuueckas ¢Bs3b. OKHCIHTEIBLHO-BOCCTAHOBHTEIbHbIE PeaKLuH»

3.1

PAcCKpPBIBATE CMBICJT OCHOBHBIX XHMHUYCCKHX MOHSITHI: AApO aroma,
MEKTPOHHBIH CJIOH aTOMa, aTOMHas OpOuTadb, PaaAHyC AaToMa,

XHMHYECKas CBsA3b, MNOJEAPHAA H HCIOJNAPHAsA KOBAJICHTHAA CBA3b,




SACKTPOOTPHUATCIIEHOCTE, HOHHAA CBA3b, HOH, KATHOH, 4aHHOH,

CTCINCHDb OKHCJICHHA

3.2 KNacCHPHLIMPOBATE XHMHYECKHE 3JIEMEHTBI
OMKCHIBATL H XapakTepH3oBaTb Tabnu4Hyro ¢dopmy Ilepuonndeckoii
33 CUCTEMBI XHMHYCCKHX 3JICMCHTOB! pa3JII/I'-IaTI> MOHATHA «IJIaBHAs
' noarpynna (Arpynma)» u «nobounHas noarpynma (brpynma)»,
«Marble» U «0oNbLIHe» MepHOIbI
packpoiBaTth cmbica Ilepuopnueckoro 3axona JILH. Menneneesa:
14 JEMOHCTPUPOBATL NOHHMAHHE NEPHOJHYECKOH 3aBHCHMOCTH CBOHCTB
' XHMHYECKUX 53JIEMEHTOB OT HX TmojaokeHHs B IlepHogmyeckoii
cucTeMe
COOTHOCHUTb  ODO3HA4eHus, KOTOpbleé HMETCa B Tabmune
«[lepuonnyeckas  cucteMa  XHMHUeckux  snemeHtos A H
3.5 MeHneneeBa» ¢ YHCNOBbIMH XapaKTEPUCTHKAMH CTPOEHHS aTOMOB
XHMHUYECKHX OSJeMeHTOB (cocTaB M 3apan sAnpa, ofiiee 4Yuciao
3MEKTPOHOB H PAaCHPEALICHHE UX IO 3IEKTPOHHBIM CJIOAM)
. onpeneniaTb CTeMeHb OKHCJNEHHA  3JeMEHTOB B  OHHApHBIX
' COEMVHEHHSAX
. ONpeNeNATb BHA XHMHYECKOH CBA3M (KOBAJIECHTHasA M HOHHas) B
37 HEOPraHU4eCKHX COeANHEHHUAX
9 KITACC
Kon o
npoBepaeMoro IIpoBepsieMble HPeﬂMeTHble pe3yabTaThbl 0CBOEHHS OCHOBHOH
pesyabTaT o0pa3oBaTeNbHOI NPOrpaMMbl OCHOBHOTO 0011€r0 00pa3oBaAHHSA

1

Ilo Teme: «BemecTBo H XMUMHUYECKasA PCaKLHA»

1.1

PacKpbIBATH CMBIC OCHOBHBIX XUMHYECKHX IOHSTHI. pPacTBOp,
SJICKTPOJIUTBLI, HENEKTPOIUTHI, 3NEKTPOIUTHYECKass AUCCOLMAaLN,
peakuuH MOHHOro o0MeHa, KaTajJu3aTop, XMMHYECKOe PaBHOBECHE,
obpaTumbie U HeoOpaTHMBbIE peakLmu,
OKHCJIUTENBHOBOCCTAHOBUTENBHEBIE peakLuH, OKHCIUTEND,
BOCCTAHOBUTENb, OKWUCIEHHE H BOCCTAHOBJIEHHE, aJNIOTPONHS,
aM(pOTEPHOCT,  XHMHYECKast CBA3b  (KOBAJEHTHAs, HOHHaf,

METAJUTHHECKAs), KPHCTAJIMYECKass PeIuéTKa, CIUIaBbl, CKOPOCThb




XHMHYECKOH PCaKUH

1.2

HWINKCTPHPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MOHSATHH U

MPUMEHATD 3TH MOHATH MPH OMUCAHUH BEIIECTB U HX MPEBPAICHHH

1.3

COCTaBJIATb YPAaBHEHHs 3NEKTPOJHTHYECKOH AHCCOLMALIMH KHCIIOT,
IEeNOYeH M COJIeH, MONHbIE H COKPAEHHBIE YPABHEHMA peakIui

HOHHOIO 0OMeHa

14

pacKpbiBaTk CYLIHOCTE OKHUCIUTCIbHO-BOCCTAHOBHTCIBHBIX peakum‘i

NOCPeaCTBOM COCTABJICHHA 3JICKTPOHHOI'O OanaHca 3THX peaxum"i

1.5

MPOBOAHUTE PACUETHI MO YPABHEHHIO XHMHYECKOH peakuH

ITo Temam: «Hemetamnnl U uUX coegUHEeHUsI» H «MeTamnbl U HX

COCAUHCHHS»

2.1

XapaKTepU30BaTh (OMHCHIBaTh) 00LIHE U crienudHyeckue XuMHYecK1e
CBOICTBAa TMPOCTBIX W CJOKHBIX BELIECTB, MOATBEp:KIasd OMUCaHHe
MPUMEPAMH MOJIEKYJSIPHBIX U HOHHBIX YPaBHEHHIH COOTBETCTBYIOLIIHX

XHMHYECKHX PEaKIHi

2.2

COCTaBJIATL YpaBHCHUA peakunﬁ, MOATBCPKAAOIIHX CYLICCTBOBAHNC

FeHETHYECKOH CBA3H MEXY BEIIECTBAMHU Pa3/IMUHBIX KIACCOB

[MPpOrHO3HPOBATDH CBOJCTBA BELIECTB B 3aBUCHMOCTU OT MX CTPOCHHA,
BO3MOKHOCTH MPOTCKaHHA XHMHYCCKUX npeBpaLueHHﬁ B pas3siIM4HBIX

YCIIOBUAX
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clefoBaTh MpaBUiaM MOJb30BAHWA XHMHYECKOH TMocymod u
nabopaTopHbiM O0OpPYIOBaHHEM, a Takke MpaBuIaM olpalleHus ¢
BEIECTBAMH B COOTBETCTBHH C HHCTPYKLMSMH IO BBINOJHEHHIO
nabopaTOPHBIX XUMHUYECKHX OINBITOB MO MOJYYEHHK) H COOHpaHHIO

razoo0pasHbIX BeWECTB (AMMUAKa U YTJIEKHUCIIOTO ra3a)

2.5

MPOBOAHThL PpeaKUWH, TMOATBEPKOAIOLINE KAYeCTBEHHBIH COCTaB
Pa3IMUHBIX BELIECTB. PACMO3HABATH ONBITHBIM TMYTEM XJIOPHA-,
Opomun, womua, kapbonar, docdar, cunmkar, Cynsdar,
FUAPOKCHAHOHBI, KaTHMOHBI AMMOHHSA, HOHBI H3YYEHHBIX METaJJIOB,

MPUCYTCTBYIOWIHE B BOOHBIX PACTBOPAX HCOPraHHYCCKHUX BCLICCTB

ITo Teme: «XuMHsI H OKPYKAKQILAS Cpenar»

3.1

PacKpBIBATE CMBICT OCHOBHBIX XuMHueckux noHstuil: I1JIK

BEILICCTBA, KOPPO3Hs MCTAJLJIOB

o
o

MPUMEHATL OCHOBHBIC ONEpalnn MBICIUTEAbHOH HOeATEIbHOCTH —




aHaNM3 W CHHTe3, CpaBHeHHe, o0OOlIeHHe, CHCTeMaTH3alMIo,
BBIABICHHE TPUYMHHO-CNEACTBEHHBIX CBA3eH — AN U3y4eHHS
CBOMCTB BEILECTB MU XUMHYECKHX PeAKUHH, €CTeCTBeHHOHAY4HBIE
METOMbl MO3HAHUA — HaONIOAeHHE, H3MEPEHHEe, MOJNHPOBAHHE,

SKCMEPUMEHT (peanbHblil H MBICICHHbIH)




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHHA

8 KNIACC

Kon

IIposepsieMbIi 3JIEMEHT COACPHKAHUA

HepBOHa‘laanble XHUMHYCCKHE NMOHATHA

1.1

IIpeamer xumuu. Pojsp XMMHH B KM3HHM 4eJIOBEKA. XHUMHA B CHCTEME HAyK.
Tena u BewecTsa. PuU3MUECKHE CBOHCTBA BEILUECTB. ArperaTHOE COCTOSHHUE

BCLICCTB

1.2

IMToHAaTHE O MeTOAaX MO3HAHUA B XUMUH, YHCThie BemecTBa H cMecH. Crniocodml

pa3sncICHHA cMmecer

1.3

ATOMBI U MOJIEKYJbl. XHMHHYECKHE 3JeMEHTbl. CHMBOJBI XHMHYECKHX

3neMeHTOB. [IpOCThIE H CI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIAPHOE YUEHHE

1.4

Xumuueckas ¢popmyaa. BaneHTHOCTb aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
MNOCTOAHCTBA COCTaBa BEIICCTB. OTHOCHTENIBbHAS aTOMHas1 Macca.
OTHOCHTENbHAS MOJIEKYIAPHAs Macca. MaccoBas 10 XUMHYECKOrO 31EMEHTa

B COCAHHCHHH

1.5

Konuyectso Bewectsa. Moab. MonsdpHaa Macca. B3auMOCBsA3b KOJHMYECTBA,
MacChl M YHCNA CTPYKTYPHBIX €IMHHL[ Bemectsa. Pacuérel mo ¢opmynam

XHUMHYECKHX COeMHEHUH

1.6

Pu3HUYecKHE U XHMHYECKHE sABJIEHHS. XHMMHUECKas peakuud U €€ NPHU3HaKHU.
3axkoH COXpaHEHHs MacChl BELIECTB. XuMHueckue ypasHeHus. Knaccudukaips
XUMHYECKUX PeaKLMii (COSANHEHHS, Pa3JIOKEHU, 3aMeleHHs, 0OMeHa)

1.7

XHMHYECKHIT 3KCIEPHMEHT. 3HAKOMCTBO ¢ XHMHYECKOH NOCyAoH, ¢ NpaBHIaMU
paboret B gaboparopuu u mnpuéMamu oOpameHus ¢ 1abopaTOPHBIM
obopynoBaHHeM, H3YYeHHE U ONHCaHHE (PU3MYMECKHX CBOHCTB 00pasioB
HEOpraHHYecKHX BellecTB, HalOmoneHuWe ¢Gu3ndeckux (MIaBIeHHE BOCKa,
TasiHHE JIbJa, pacTHpaHKe caxapa B CTYIKe, KUMeHHE H KOHACHCALHA BOAbI) H
XUMUYECKUX  (ropeHHe  CBeYH, NPOKAJHBaHHE MEAHOH  NPOBOJIOKH,
B3alMOIEICTBHE MeNa C KHCNOTOH) sABNEHHI, HaOmoZeHHe W OMHCaHHe
NPH3HAKOB TPOTeKaHWA XHUMHYECKHX peakuuil (pasnokeHHe caxapa,
B3aUMOAEICTBHE CEePHOH KHUCIOTBI ¢ XJopuaoM Oapusa, pasokeHHe
runpoxcuga Menu(Il) mpu HarpeBaHuH, B3aUMOACHCTBHE KejIe3a ¢ PaCTBOPOM

conu Meou(Il), usydenue crocobop pazgeneHus cMecedi (¢ MOMOLIBIO MarHUTA,




(¢unbTpOBaHNe, BbIMApUBaHHE, OUCTUJULALMSA, XpomaTtorpadus), NpoBedeHHe
OYHCTKH MOBAaPEHHOH coNi, HAONMOAeHHE 1 ONHCAHUE PE3YNIbTATOB MPOBEICHHUA
OMbITA, WUICTPHPYIOIEr0 3aKOH COXPAaHEHHsA MAacChl, CO3aHHE MOneNei

MOJIEKYJI (11ApPOCTePHKHEBbIX )

Baxnelmue MpEeACTaBUTECIIH HCOPraHHYCCKHX BCLUCCTB

2.1

Bosayx - cmecwp raszos. Cocras Bosayxa. Kucmopon — 3seMeHT u npocToe
BewecTBO. HaxoxxmeHne kucnopoma B mpupone, ¢usHueckre H XUMHYECKHEe
ceoiicTBa (peakuuu ropeHus). Oxcuabl. IIpuMeHeHue kuciaopoma. CriocoObl
nojyueHus Kucaopona B jabopaTtopuu M NpoMbinuieHHOCTH. Kpyroeopor

KHCIIOpoaa B npupoae. O30H — auoTponHas MoauGHKaLKa KUCA0POaa

22

Tennosoii 3 pekT XMMHUECKO peakLHy, TEPMOXHMHYECKHE YPaBHEHUA, 3K30-
H SHAOTepMUuUeCKHe peakunn. TOMIHBO: YrOJib H METAH. 3arps3HeHHe BO3NYXA,
YCHJIEHHE MAPHUKOBOrO 3(hpekTa, paspylleHHe 030HOBOTO CIIOS

23

BOI[OpOIl — JJIEMCHT H MpOCTOC BCUICCTBO. HaxoxxneHue BOOOpOda B MpHPOICL,
dmsmecmle H XHMHYCCKHEC CBOﬁCTBa, MPpUMCHCHHE, CrocoObl MOJYUYCHHA.

Kucnors! u comu

24

MonspHblit 00béM razoB. PacuéTbl Mo XUMHUECKHM YpaBHEHUAM

2.5

@usuveckne CcBoiicTBa BOABL. Boma kak  pactBopuTesnb.  PacTtBOpHIL
HachiimeHHbIe 1 HEHACHILEHHBIE PACTBOPBI. PacTBOPHMOCTH BELIECTB B BOJE.
MaccoBasgs nond BellecTBa B pacTBOpe. XHMHYECKHE CBOHCTBA BOIbI.
OcHopaHus. Ponb pacTeOpoB B Npupoie U B JKHM3HH yenoweka. Kpyrosopor
BOABl B MNpHPOAE. 3arpA3HeHHe NPUPOAHBIX BoA. OXxpaHa H OUHCTKA

NPHPOIHBIX BOA

2.6

Knaccudukauus HeopraHuueckux coenuHeHuil. Oxcupbl. Knaccudukauus
OKCHOB:  coneoOpasyronme (OCHOBHBIE, KHCJIOTHbIC, aM{pOTEpHBIE) H
Heconeobpasyromue. Homenknarypa okcunoB. PusHueckne M XHMHUYECKHE

CBOICTBa OKCHAOB. HOJ’Iy‘leHHe OKCHIOOB

2.7

OcnoBanust. Knaccuukanus OCHOBaHUH: INENOYH W HEPaCTBOPHUMBIS
ocHoBaHuA. HomeHknatypa ocHOBaHuil. PU3MYECKHe M XHMHYECKHE CBONCTBA

ocHoBaHuM. [Tony4eHue oCHOBaHUH
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Kucnorel. Knaccuduxaups xucnor. Homenknatypa kucnor. ®@usnueckue u
XUMH4eCKHe cBOHcTBa KHCNOT. Pan axtusHoctu mMertanno H.H. bekerosa.

HOJ’IYI{CHHC KHCJIOT

29

Conu. Homenknatypa conel. ®PuU3NUECKHE M XHMHYECKHE CBOICTBa COJEI.

INMonyuenue coneit




2.10

I'eHeTH4eckas CBA3b MEXAY KJlaCCaMH HCOPraHHYCCKHX COeNMHEHHH

2.11

XUMHYECKHMH  JKCIEPHMEHT: KA4YeCTBEHHOE  OMpPENECIeHHE  COMAePKAHMs
KHCJIOpOAA B BO3AyXe, MOJy4eHHe, coOupaHHe, paclmO3HABaHHE H H3y4YeHHE
CBOHCTB KHCJIOpOHAa, HAaOMoAeHHe B3aMOIOCHCTBUA BELIECTB ¢ KUCIOPOAOM H
YCIOBHS BO3HHKHOBEHMA H NpeKpalleHHs ropeHHs (rmoxapa), 03HaKOMJICHHE ¢
o0pa3LaMu OKCHAOB H ONHCAHME HX CBOWCTB, MNOJy4€HHE, COOHpaHUE,
pacro3HaBaHHE M H3y4€HHE CBOHCTB BOAOPOAAa (TOpeHHE), B3aHMOJEHCTBHE
Bogopona ¢ okcuaoM MenH(Il) (Bo3MOXKHO HCIONb30BaHHE BHACOMAaTEPHAJIOB),
HaOmogeHHe oO0pasUoB BEIUECTB KOJHYECTBOM | MoNb, HCCIedOBaHHe
0COOEHHOCTEH pAacTBOPEHMA BEIUECTB C  PAa3M4YHOH  PacTBOPHMOCTBIO,
NPHTOTOBJIEHHE PAaCTBOPOB ¢ ONPENEIEHHOH MaCCOBOH J0JeH PacTBOPEHHOrO
BELIECTBA, B3aUMOAEHCTBHE BOAbI C MeTaJNaMH (HaTpUeM M KalbLHEM)
(BOSMOJKHO HCIMOJNIb30BAHHE BHIEOMATEPHANOB), OMNpedeNeHHe PacTBOPOB
KHCJIOT M IIeJIouell ¢ MOMOLIbK HHAHKATOPOB, HCCIENOBaHHE OOpa3LOoB
HEOPraHHYECKHX BELIeCTB PAa3JIMUHBIX KJAacCOB, HaO/MIOAEHHE H3MEHEHUs
OKpackH HHIMKATOPOB B pacTBOpPaX KHCIOT H LIeJO4Yel, H3yuYeHHe
B3aumoneHcTsua okcuga menu(ll) ¢ pacTBopoM cepHOH KHCIOTBI, KHCIOT C
METAJUIaMH, PeaKLHil HeHTpaNu3auuy, NONy4eHHe HEPACTBOPHUMBIX OCHOBAHMI,
BLITECHEHHE OIHOrO MeTajula JAPYrMM U3 pacTBopa COJIH, pELIeHHEe
JKCMEePUMEHTANIbHBIX 3a7a4 no TeMe «BakHelilne Knacchl HEOPraHMYECKHUX

COeqHHEHU»

I

INepuonuueckuii 3axoH u [lepuonuueckas cucTeMa XHMHHECKHX 3JIEMEHTOB
HU. Menneneepa. CTpoeHue aTOMOB. XUMUYeCKas CBA3b. OKHCIHTENBHO-

BOCCTAHOBHTCIIDHBIC PCAKLHU

(FN]
—

[TepBrie MONMBITKH KNACCH(PUKALMH XHMHYECKHX 3JIeMEHTOB. IloHaTHE O
IPymnax CXOAHBIX 3JIEMEHTOB (ILEJIOYHBIE H INEJIOUHO3EMENIbHBIE MEeTAJUIB,
rajoreHbl, MHEPTHbIe Ta3bl). JIeMeHTbl, KOoTopble 00pa3yloT aMoTepHble

OKCHAbI H THAPOKCHADI

[Mepuonuuecknii 3axoH. [lepuonuueckas CUCTEMa XUMHYECKHX 31eMeHToB [ 1.
Menpeneepa. KopoTtkonepuonHas U IJTHHHOMEePUOOHAS (hopMBI
Ilepuoauyeckoil cucTeMbl XuMH4eckux sneMeHtoB [ M. MeHnaeneesa.
INepuoner u rpynnbl. PH3NUECKHI CMBICT MOPSAKOBOTO HOMEpa, HOMEPOB

Nnepruoaa v rpynrkel 3JICMCHTA
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Ctpoenne aromoB. Cocras atoMHbx sanep. Hzoronel Dnexktponsl. CTpoeHue

NEKTPOHHBIX 000NOYeK aTOMOB mNepBbIX 20 XUMHYECKHX 3JEMEHTOB




[Mepuonnueckoit cucrembl .M. Menaeneepa. XapakTepUCTHKa XHMHUYECKOTO

3JIeMeHTa MO ero nojoxkeHuro B [lepuoanyeckoii cucreme .. Menneneesa

3aKOHOMEPHOCTH M3MEHEHHS paauyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METAJUNIMYECKUX H HEeMETaJUIM4ECKHX CBOICTB MO TIPynmaM W MNEpHOAAM.
3nayenue Ilepumoanueckoro 3akoHa H IlepHoanHveckoil CHCTEMBI XMMHYECKHX
3NEMEHTOB I pa3sBuTHs Haykd M npakTuk. JLHM. Menpenees — yuéHbiii u

rpaxkKaaHuH

XumHyeckad cBA3b. KoBaneHTHas (nonsApHas H  HEMOJSpHasi) CBA3b.

NEKTPOOTPHLIATENIPHOCTh XUMHUECKHX 3/1eMeHTOB. lOHHAs CBs3b

CreneHb okucaeHus. OKHUCNHTENBHOBOCCTAHOBUTENBHBIE peakuuu. [Ipoueccol

OKHCJEHHS H BOCCTaHOBJIeHH. OKHUCIUTENN H BOCCTAHOBUTEN

W)
~J

XuUMHUYECKHH IKCNEPUMEHT: u3ydeHHe OoOpasloB BEIECTB METAJIOB H
HEMETAJUIOB, B3aMMOACHCTBHE THMAPOKCHAA LMHKA C PacTBOpaMH KHUCIOT H
LLeJ0Yei, MpoBENeHHE OMBITOB, WIMIOCTPUPYIOLIUX MPUMEPbl OKHCIUTENBHO-

BOCCTaHOBHTENIbHBIX peakuuii (ropeHue, peakuiu pasnoeHus, COeAHHEHHS)

9 KNIACC

Kon

IIpoBepsiemMblii 3J1eMeHT codeP:RAHHS

BemecTso n xumuueckas peaxkuus. [Tosropenue

1.1

[lepuognueckuii 3akoH. Ilepuonnyeckas cucteMa XUMHU4eCKUX saemeHTos . H.
Menpeneepa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHWH CBOICTB
XHMHYECKHX JJIEMEHTOB MEPBBIX TPEX NEPHOAOB, KaJiHfA, KAJbLHA H HX
COeAMHEHUIT B COOTBETCTBHM C MOJIOKEHHEM IeMeHTOB B [lepuonnueckoii

CHCTEME U CTPOCHHEM HX aTOMOB

1.2

CtpoeHHe BellecTBa: BHObBI XMMHYECKOH CBA3M. THMNBI KPHCTaNNIHMYECKHX
peETOK, 3aBUCHMOCTD CBOHCTB BELIECTBA OT THIA KPUCTAUTHHECKOH PEIIETKH
H BHAIA XUMHueCKoH cBa3u. Knaccudukanus 1 HOMEHKJIATYpa HEOPraHHYECKHX
BELLECTB (MEKAyHAapOOHAasd H TPHBHANbHAs). XHMHUYECKHE CBOICTBA BELLECTB,
OTHOCALUMXCA K  pPa3jIHYHbIM  KJAcCaM HEOPraHHYeCKHX COeIWHEHMH,

FCHETUYCCKAA CBA3h HCOPraHHYCCKHX BCIICCTB

1.3

Knaccudpuraluus XHMHYSCKHX peakUMi Mo pasNHYHbIM MpH3HAKaM (10 4UCIy H
COCTaBy YYaCTBYIOIIHX B PEAKUMH BELIECTB, MO TEMIOBOMY 3hdiexTy, Mo

H3MEHEHHIO CTEeNEHeH OKHCJICHHS XHMUYECKHX JJICMCHTOB, IIO OﬁpaTHMOCTH,




no yyacCTHro KaTanmaTopa). DK30- H SHOOTCPMHUYCCKHUC  pPCAKLHU,

TCPMOXUMHWHYCCKHE YPABHCHHWA. IloHsarue o CKOpPOCTH XHUMHUUYECKOH pP€aKUHH

1.4

[MousaTie 00 obpaTHMbIX M HEOOPATUMBIX XMUMHYECKHX peakiusax. [ToHaTHe o
rOMOTE€HHBIX H IeTeporeHHbIX peakuudx. [IoHATHe 0 XHMMHUECKOM PaBHOBECHH.
dakTophl, BIWAIOLWIME HA CKOPOCTb XHMHYECKOH peakUHH H MOJMKeHHe

XHMHYECCKOI'O paBHOBECHA

1.5

OKHCIHTENbHO-BOCCTAHOBHTEJIEHBIE PCaKUHH, C-)J'IeKTpOHHbIﬁ fanaHc
OKHCJIHTENbHO-BOCCTAHOBHUTEIbHOM P€aKOHH. CocrapneHue ypaB HEHHIA
OKHCJINTCJIBbHO-BOCCTAHOBHUTC/IBHBIX peaxum‘/i ¢ HCIONB30BAHHEM METOOA

IEKTPOHHOrO OanaHca

1.6

Teopus 3neKTPONUTHYECKONH AUCCOLHALMH. DIEKTPOIUTHI H HE3NEKTPOJIUTHI.
Katuonsl, aHnoHb. MexaHH3M AHCCOLHAIMH BELIECTB C PA3JIHYHBIMH BHIAAMH
XUMHU4IeCKOH cBssu. CreneHp nuccoumanyu. CribHBIE U ¢JIadbIe 3JIEKTPOJIHTEL
Peakuyu MoHHOTO oOMeHa. YCJIOBHS MPOTEKAaHHS peakuuii HOHHOro oOMeHa,
MOJHbIE M COKpaLIéHHbIE HOHHBIE ypaBHeHHA peakuuii. CmolicTBa KHCIOT,
OCHOBaHMH H CONeH B CBeTé MNPEACTABIEHUH 00 3NMEKTPOJUTHUECKOMH
auccormauuy. KauecrseHHbie peakuun Ha uoHbl. [ToHsATHE 0 ruaponmse coneil

1.7

XHMHYECKUH 3KCMEPHMEHT. O3HAKOMJIEHHE C MOAEISAMH KPUCTAUIHYECKHX
PELIETOK HEOPraHHYECKHX BEIIECTB — METAJIOB H HeMeTawloB (rpadura u
aJIMa3a), CNOXKHBIX BELIECTB (XJIOPHAA HATPUsA);, HCCIEAOBAHHE 3aBHCHMOCTH
CKOPOCTH XHMHYECKOH pPEaKLHH OT BO3JACHCTBHA pPasiu4HBIX (DaKTOpOB;
HCCNEIOBaHHE  SJIEKTPONMPOBOAHOCTH  PacTBOPOB  BEIIECTB,  Mpouecca
OHCCOLMALUMK KHUCIOT, Iuenouedl M coneil (BO3MOKHO HCHONB3OBaHHE
BHACOMATEPHAJIOB), MNPOBEACHHE OINBITOB, WUIKCTPUPYOIIHX MPHU3HAKH
NpOTeKaHUsI PeaKkLuii HOHHOro oOMeHa (oOpasoBaHHe OCazka, BhIACJICHHE rasa,
oOpazoBaHHe BOABI), OMNBITOB, HJUIIOCTPUPYIOLIMX TPHMEPbl OKHCIUTENBHO-
BOCCTAHOBHTENBHBIX peakuui (ropeHue, peakuuy pasioKeHUs, COeNUHeHU:);
Pacro3HaBAHHE HEOPIaHHYECKHX BELIECTB C MOMOLIBIK) KAUE€CTBEHHBIX PEaKLIHil

Ha HOHBI, PCIICHHE 3KCICPHMCHTANIBHBIX 3a0a4

HemeTtannbl 0 UX coeOMHEHUA
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Ofwasa xapakTepucTHka rajoreHoB. (OCOOEHHOCTH CTpPOEeHHA AaTOMOB,
XapakTepHbIe cTeneHH okucneHus. CTpoeHHe U PH3HYECKHE CBOIICTBA MPOCTHIX
BEIECTB — TAJOeHOB. XHMHYECKHE CBOMCTBA Ha NOpPHMEpE  XJopa
(B3auMOnEHCTBHE ¢ METaJUIaMH, HeMeTaJulaMH, LiejodaMiu). XJIOPOBOXOPOA.

ConsiHas KMCI0TA, XUMHYECKHE CBOICTBA, NONy4eHue, npuMeHeHue. JlelicTeue




XJiopa H XJOpOoBOOOpOda Ha OpraHH3M YCJIOBCKA. BaxkHelilue XJOpHAObl H HX

HAaXOXACHHE B MpUpOoOc

22

Obmas xapaxkrepucruka eMeHTOB VIA-rpynmel. OcobeHHOCTH CTpoeHHs
aTOMOB, XapaKTepHble CTeMeHH okucneHns. CTpoeHHe U (H3U4eckre CBONCTBA
NPOCTBIX BEILECTB — KHCIOpPoZa M Cephl. AJUIOTPONHbIE MOAH(DHKALMH
KHCTIOPONa U Cepbl. XHUMUYECKHE CBOHCTBA cepbl. CepoBONOPON, CTPOEHHE,
pusznueckne u xumudeckue CcBoiHcTBa. OKCHABI Cephl KAaK NPEACTABUTEINH
KHCIOTHBIX OKcHAOB. CepHasd KHcCIOTa, (QU3HYeCKHe H XHMHYECKHE CBOWCTBA
(obme Kak MpeacTaBuUTeNs KiIacca KUCIOT M creluduueckue). XUMHUECKHE
peaKumy, JEKAIHE B OCHOBE MPOMBILLIEHHOTO CHOCO0A MONyHYEHHs CEPHOM
kucnotbl. Ilpumenenne. Conu CepHOI KHMCNOTBI, KA4€CTBEHHAs PEaKLHs Ha
cynbbhar-HoH. HaxoxneHne cepbl U €€ coelHHEHUH B mpHpone. XHMHUYECKOe
3arpA3HEHHE OKpY’KaIOILel cpedbl COSAHHEHHAMH cepbl (KHCIOTHbIE AOXKIH,

3arpA3HEHHE BO3yXa U BOMOEMOB), CIIOCOOB! €ro NpPefoTBpaILeHU
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Ofuas xapakTepHCTHKa 3JeMeHTOB VA-rpynnbl. Oco0eHHOCTH CTpPOeHHS
aTOMOB, XapaKTepHbIE CTENEeHH OKHCIIEHHA. A30T, paclpoCTpaHeHHe B IPUPOLE,
¢usnueckue u xumuueckue cpoiictsa. Kpyroropor azora B npupoae. AMMuax,
ero 3HYeCKHe W XHMHYECKHE CBOMCTBaA, MoJyueHHE H mpuMeHeHue. Conu
aMMOHHUA, HX ¢U3HYeCKHE H XHUMHYECKHEe CBOHCTBA, TpPHMEHEHHE.
KauecTBeHHas peakuus Ha HOHbl AMMOHHA. A30THas KHCJIOTa, €€ MOJMyuY€HHE,
¢uznueckne M XxUMHYeCKHe CBOficTBa (00lMMe Kak NpPeACTaBHTENd Kiacca
KUCHOT U cnenuduyeckue). Mcnoab3oBaHHe HUTPATOB H COJAEH aMMOHHS B
KauecTB€ MHUHEpaNbHbIX YAOOpeHHH. X1uMH4eckoe 3arpasHeHHE OKpy:Karolleit
Cpebl COEINHEHHUAMH a30Ta (KHCJIOTHBIE JOXKIM, 3arps3HEHHE BO3AYyXa, MOYBbI

H BOJIOEMOB)
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docop, auorponHeie Mopupukanuu pochopa, PU3HUECKHE H XHMHYECKHE
ceoiictea. Oxcup ¢ocdopa(V) u dochopHas kuciaora, ¢PusHyeckHe U
XHMHUYECKHE CBOHcTBa, mnonydenue. McmonbzopaHue docdaTop B KauecTBe

MHHEPAJIbHBIX YAOOpEHUii

2.5

Ofwasa xapakTepucTHka 3JeMeHTOB I[VA-rpymnbl. OcoGeHHOCTH CTpOeHHs
aTOMOB, XapaKTepHble CTEeMEHH OKHCNeHUS. YIIepond, aJIOTPOIHbIE
moaudUKaLMH, PacpoOCTpaHEHHE B NpHPOAE, (PHU3HHECKHe U XUMHYECKHE
ceoiictea. Ancopbums. Kpyrosopot yraepoza B npupone. Oxcuasl yriepona,
HX (HU3MYeCKHe M XHUMHYECKHEe CBOWCTBA, NeHCTBHE HA SKHBBIE OPraHU3MBI,

NOJy4eHHe H NPHMEHeHHe. JKONOrnyecKkne npodieMel, CBA3aHHBIE ¢ OKCHIOM




yrnepona(IV), runoresa rnobaabHOrO MOTEIUIEHHS KIMMAra, NapHUKOBBIH
3¢pdext. YronpHasd KHCIOTA H €€ Coad, HX ¢H3HYECKHE H XHMHYECKHE
CBOHCTBA, moay4yeHue H npumeHeHue. KauecrseHHasa peaxuust Ha kapOoHar-
noHbl. HcnonezoBanue xapObOHAaTOB B OBITY, MEIUIMHE, NMPOMBILMUIEHHOCTH H

CeJIbCKOM XO034HCTBE

2.6

[NepBoHavanbHbIe MOHATHA 00 OPraHUYECKUX BEIECTBAX KaK O COeNHHEHHIX
yrnepoga (MeTaH, 3TaH, 3TWIEH, ALETHIEH, 3TaHON, DIHLIEPHH, YKCYCHAs
kucnota). Mx coctaB W xumHueckoe ctpoeHHe. I[loHsTHe © OHOJOrHuYeckH
Ba)KHBIX BeLIECTBAX. KHpax, Oenkax, yINeBoAax — W WX pOJM B SKH3HH
yenoBeka. MarepHanpHOe eOMHCTBO OPraHM4eCKHX H  HEOPraHHHYECKHX

COeUHEHUH

2.7

KpemHuii, ero ¢musuueckue W XHMHUYECKHE CBOICTBa, TMOJyYe€HHE H
npumeneHne. CoenuHeHnst kpemuHus B npupone. Q0wmue npeacraBneHus 00
okcuae kpemHusa(IV) u kpemHueBoi kucaore. CIWIMKATHI, HX HCIOIb30BAaHHE B
OBITY, MEIHLHHE, MPOMBILIICHHOCTH. BajkHellHe CTPOHTENbHEIE MAaTEPHANIBI:
KepaMuKa, CTeKJIo, LeMeHT, OeToH, skene3obeToH. IIpoGnembl GesomacHOro

HCTIONB30BAHHS CTPOHTENIBHBIX MATEPHAJIOB B MOBCEAHEBHOM XKH3HU

2.8

XHUMHYeCKHH 5KCMEPHMEHT: H3yueHHe o0pa3sLoB HeOpraHM4eCKHX BELLECTB,
CBOJCTB COJIAHON KHCJIOTBI, MPOBEACHHE KAYeCTBEHHBIX PEaKLMil Ha XJIOpUA-
HOHbI U HAONIOAEHHE NPHU3HAKOB MX NPOTEKAHHA, OIBITHI, OTPANKAOILHE
(pu3nUecKHe U XMMHYEeCKHEe CBOICTBA IaJIOreHOB U HX COENMHEHHH {BO3MOXKHO
HCIONBb30BaHHE BUAEOMATEPUANIOB), O3HAKOMIEHHE ¢ 00pa3suaMi XJIOPUIOB
(ranoreHnnoB), O3HaKOMJeHHE ¢ oOpaslUaMH cepbl H €€ COeNHHEHUAMH
(BO3BMOXKHO  MCMIOJIB30OBAHHE BHACOMATEPHANOB), HAONOAEHHE mpomecca
o0yrimBaHus caxapa moJ ACHCTBHEM KOHLEHTPHUPOBAHHOH CEPHOH KHCIIOTEHI,
H3Y4YE€HHE XHMHUYECKHX CBOHCTB Pa30aBieHHOH CEPHOH KHCIOTBHI, NPOBEACHHE
KaueCTBEHHOH peakUHd Ha cynbdaT-uOH W HaOmogeHWe MpH3HaKa e€
NPOTEKAaHH; 03HAKOMJIeHHe ¢ (PH3MYeCKUMH CBOHCTBaMH a3oTa, gocdopa u ux
COeAMHeHUIT (BO3MOXXHO HCIMOJBb30BaHHE BHASOMATEPHANIOB), oOOpasnaMu
a30THBIX U docopHex ynobpenuii; nonyueHue, codupanue, pacno3HaBaHHE H
H3yYeHHEe CBONCTB aMMMaKa, MpPOBENCHHE KaYeCTBEHHBIX peaKUHil Ha HOH
aMMOHHA H  (ocaT-HOH M H3y4YeHHe [PU3HAKOB HX [POTEKAHHA,
B3aHMOJEHCTBHE KOHLEHTPHPOBAHHOH A30THOH KHCJOTEI C MEABIO (BO3MOXHO
HCTIONB30BAaHHE BUAEOMATEPHANIOB), H3ydeHHE MoIeneil KpHCTaJTMYeCKUX
pemwiéTok anMasza, rpaduta, ¢yanepeHa; O3HAKOMIEHHE ¢ MPOLECCOM

aacopOLMK PaCTBOPEHHBIX BELIECTB AKTHBHPOBAHHBIM YIVIEM H YCTPOHCTBOM




NpOTUBOrasa, MonydeHHe, coOHpaHHe, paclmo3HaBaHHE W H3yueHHE CBOHCTB
YIJIEKUCNIOTO Trasa; NpoOBeAeHHe KayeCTBEHHBIX peakLUuii Ha KkapOoHaT- WU
CHIIMKAT-HOHbI M H3YY€HHE IPH3HAKOB HUX MNPOTEKAHHs, O3HAKOMJIEHHE C
NPOAYKLIMEH CHJIHKATHOH NPOMBILIUIEHHOCTH, PEIISHHE 3KCIEPHMEHTAJIbHBIX

3amad no TeMe «BakHeHIle HeMETaNIbl i HX COCAMHEHUA»

MeTajisl U HX COeNUHEeHUA

3.1

Ob1uas XxapakTepuCTHKa XMMHUECKUX 3JIEeMEHTOB — METAJIJIOB HA OCHOBAHWHU HX
nonokeHusas B Ilepuomnueckoil cucTeMe XHUMHYeCKHX 3yiemeHToB .
Menneneepa u cTpoeHus atomoB. CTpoeHHe MeTaios. Meranan4yeckas CBsisb U
METAUIHYECKAad  KPUCTAUIHYECKAass PEIIETKA. DJEKTPOXUMHYECKHH  Psif

Hanpsmcennﬁ MCTAJJIOB
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duzuveckre H XHMHYECKHE CBOHCTBA MeTauioB. O0mme cnocodbl moay4eHus
meTa/uios. [ToHATHE O KOPPO3HM METANIOB, OCHOBHBIE CIIOCOOBI 3aLMThI UX OT
kopposud. Cruiasbl (CTaNb, YYT'YH, JOPATIOMHHHI, OpOH3a) H HX MPUMEHEHHE B

6]>ITy H MPpOMBILIICHHOCTH
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[Tenounble MeTayabl: nonoxkeHue B [lepuomanueckoil CHCTEME XHMHUECKHX
sanementoB JI.H. Menneneesa; CTpoeHHe UX aTOMOB; HaXOXICHHE B MPUPOAL.
dusHYecKHe H XUMIYeCKHe CBOICTBA (Ha MpHMepe HATPus U Kanus). OKCHIbl H
TUAPOKCHABI HAaTpusa W Kanus. IIpuMeHeHHe IIeNOYHbIX MeTaJsioB W HX

COeNUHEHUH
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MlenouHo3eMenbHble  MeTaUlbl MarHHi W KadbLMil.  TOJIOXKEHHE B
[lepuognueckoii cucteMe XUMHYeCKUX 35emeHToB [ 1. MeHaeneesa, cTpoeHue
HX aTOMOB, HaxoxJaeHue B npupone. Pusznueckue M XHUMHUYECKHE CBOICTBA
MarHus ¥ KajbluA. BaxHeliine COSAHHEHHs KajbLUA (OKCHI, THAPOKCHI,

conu). JKECTKOCTb BOABI U cOco0BI €€ YCTpaHeH!Us
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Amomunuii: nonoxkenue B Ilepuonuyeckoll cUCTEME XHMHYECKHX 3JIEMEHTOB
JIN. Menneneepa, CTpoeHue aTOMa, HaxOXKJeHHe B mpupone. Pusuueckue u
XMMHYECKHe CBOHCTBA almoMUHNA. AMPOTEpPHBbIE CBOICTBA OKCHAA H THAPOKCHAA

AJMIOMHHHA

3.6

HKeneso: nonoxenue B [Nepuonuueckoil cucreme xumuueckux snemenros I H.
MeHneneepa, CTpoeHHE aTOMa, HaxoxaeHHe B npupome. Pusuueckue H
XHUMUYECKHe CBOHCTBa kene3a. Okcuabl, rHApPOKCHABI U coiH kenesa(ll) u

xenesa(lll), ux cocras, CBONHCTBA U NONYHYEHHE

3.7

XHUMHYECKUH SKCNEPHMEHT. O3HAKOMJIICHHE € 06pa3uaMH METAJJIOB H CIIJIABOB,

ux (pusHueckuMu CBONCTBAMM, H3YU€HHE PE3yNBTATOB KOPPO3HHU METAJUIOB




(BO3MOKHO MCMONIb30BaHKE BHIECOMATEPHAJIOB), ocobeHHocTel
B3aHUMOIEHCTBUA OKCHIA KadbUWMAd H HATpus ¢ BOmoOil  (BO3MOXHO
HCTIONB30BAHHE BHACOMATEPHANIOB), HCCIEROBAHUE CBOMCTB JKECTKOH BOABIL
npolecca TOpPeHHs JKejne3a B KHCIOpOAe (BO3MOXKHO  HCHOJB30BAHHE
BHUACOMATEPHAJIOB), MPH3HAKOB MPOTEKAHHA KaY€CTBEHHBIX peaKLUuH Ha HOHbI
(MarHus, kanbUMd, amoMHHHSA, uuHKka, skenmesa(ll) u kenesa(Ill), memu(Il);
Ha6JHOIICHI/Ie H OIMHCAaHHE HpOHeCCOB OKpaH_II/IBaHHﬂ mNaMeHH HOHAMH HanI/Iﬂ,
Kanusg M KaabUuA  (BO3MOXKHO  HCIOJIB30BAaHHE  BHAEOMATEPHAJIOB),
HCCNenoBaHue amM(pOTepHBIX CBOHCTB THAPOKCHIA aNIOMUHMA W THAPOKCHAA
L1HKA, pellieHle 3KCIePHMEHTANbHBIX 3a7ad Mo TeMe «BakHelilne MeTanibl H

HX COCAHHCHHS»

XuMUs ¥ OKpy’KaroLas cpena

4.1

Hosele maTepuansl 1 TexHONOrHH. Bemecrsa m marepuane! B MOBCEIHEBHOH
)KU3HH 4eJIOBeKa. XHUMHA H 310poBbe. be3onacHoe HCnoib30BaHNE BELECTB U
XHMUYECKHX peakuui B ObiTy. IlepBasd moMompb MpH XUMHYECKHX OXOrax W

OTpaBJICHHAX
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OCHOBBI  3KOJIOTHHMECKOH  IPaMOTHOCTH.  XHMHYECKOE  3arpA3HEHHE
okpyskatoweii cpeasl ITIK. Ponb XMMUH B peLIeHHH 3KOJIOTMYECKUX MpodieM.
[IpupoaHble HCTOUHHKH YINIEBOOOPOAOB (Yroib, MPUPOAHBIH ras, HedTh),

NPOAYKTHI UX MEepepaboTKH, HX POJib B OBITY U MPOMBIILIIEHHOCTH

4.3

XuMHUueCKHil IKCIIEPUMEHT: H3ydeHHe 00pa3LoB MaTepUaoB (CTEKJIO, CIUIaBbI

MCETAJJIOB, MOJHMCPHEBIC MaTepI/IaJlbl)




IMPOBEPAEMBIE HA OI'D 11O XHMHWH TPEBOBAHHA K
PE3YJIBTATAM OCBOEHHA OCHOBHOMH OBPA3OBATEJILHOH
IMPOI'PAMMBI OCHOBHOI'O OBLIEI'O OBPA30OBAHHA

Kon
NpPoBePAEMOro
TpeOoBAHHS

IIpoBepsieMbie TPeOOBAHNS K NPeAMeTHBIM pe3yJbTaTaM
6a30B0ro ypoBHA OCBOCHHA OCHOBHOH 00pPA30BATENIBHOM
NporpamMmbl 0CHOBHOIO 00mero ofpasosanns Ha ocnoe PI'OC

1

HpeacraB.rleHHe .

1.1

O MO3HABa€MOCTH ABJIEHUI MNPUPOABI, NOHHUMAaHHE OOBEKTHBHOH
3HAYHMOCTH OCHOB XHMHUYECKOH Hayku Kak 001acTH COBPEMEHHOIO
€CTeCTBO3HAHHUS, KOMITOHEHTa oOIueil KyJbTypbl W TMPaKTHYECKOii
IOEeATeNbHOCTH 4YeJIOBEKa B YCJIOBHMAX COBPEMEHHOrO OOLIeCTBa,

NMOHUMAHHE MECTAa XHMHH CPeAU APYTHX €CTCCTBCHHBIX HAYK

1.2

O Hay4YHbIX METOAAX MO3HAHHS, B TOM YHCJE HKCMEPHMEHTANbHBIX H
TEOPETHYECKHX METOJaX MCCICOOBAHHA BELIECTB H H3Y4YEHHA
XUMHYECKHX  PeaKklMi; yYMEHHe HCHOJAb30BAaTh MOAENIH  AJIA

OOBACHEHUS CTPOSHHS ATOMOB H MOJIEKY.I

1.3

o chepax mpodecCHOHATLHON AEATENbHOCTH, CBI3aHHBIX € XHUMUEH U
COBPEMEHHBIMH TEXHOJNIOTHAMH, OCHOBAaHHBIMH Ha HOCTH)KEHHSAX
XUMHYECKOH HAayKH, YTO MO3BOJUT OOYYAOIMMCA PacCMaTpHBAThH
XUMHUK) Kak chepy cBoeii Oyayuieil npodhecCHOHANBHOM NesATeIbHOCTH
H CAEeNaTh OCO3HAHHBIN BBHIOOP XHMMH Kak MpOQHIBHOrO Mpeamera

NpH Nepexone Ha ypoBeHb CPedHero ooLero oopa3oBaHus

BnameHne cuCTEMOM XHMHYECKHX 3HAHUI H YMEHHE MPHMEHATb

CHCTECMY XHMMHYCCKHX 3HaHlfiﬁ, KOTOpasdA BKIIOYACT.
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BOKHEHIINE XHMHUYECKHE T[IOHATHS. XHMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIA, BCIICCTBO, MPOCTOC H CIOXKHOC BCIICCTBO, OAHOPOAHAsA U
HEONHOPOOHAaA CMeCb, OTHOCHTEJIbHbIE aTOMHAas W MOJNeKyJsapHas
MacChl, KOJHYECTBO BELUECTBA, MOJb, MOJSApPHAs Macca, MOJSPHBII
00BéM, OKCHI, KHUCJIOTA, OCHOBAHHE, CONb (CPemHsA), XHMHUECKas
peakuuA, peakUHMH COSOWHEHHA, PeaKLUHMH pasImKeHUsA, peakuuH
3aMelleHHA, peakUuH oOMeHa, TeruioBoi 3¢deKT peakLuH, 3K30- H
JHAOTEPMHUYECKHE PEaKLMH, pacTBOP, MAaccOBas OO XHMHYECKOrO
3JIEMEHTA B COSMHEHUH, MaCcCOBad A0JIA H NPOLICHTHAs! KOHLIEHTpaLHs

BCLUCCTBA B paCTBOPE, AOPO aTOMA, C-)JICKTpOHHbIﬁ clofi aTOMa, aTOMHaA




opOuTane, pamgMyc aroma, BaJeHTHOCTb, CTeMeHb OKHCJEHM,
XHMHY€ECKas CBA3b, ANEKTPOOTPULATENbHOCTD, NOJAPHAA U HEMONAPHASs
KOBAJIGHTHAas  CBA3b, HOHHAs  CBA3b, METAUIHYECKAs  CBsi3b,
KPHCTAJUIHYECKAsd peeérka (aToMHas, HOHHAsA, METaNIHYecKas,
MOJIEKYJIIpHasdA), MOH, KAaTHOH, aHHOH, 3JIEKTPOJNUT W HE3NEKTPOJHMT,
3NEKTPONUTHYECKAs OHCCOLMALMA, PpeakUWH HOHHOro oOMeHa,
OKHC/INTEIbHO-BOCCTAHOBUTE/IbHBIE  PEAaKLMH,  OKHCIHTeIb  H
BOCCTAHOBHTEC/Ib, OKHCJICHHE H  BOCCTAHOBJICHHUE,  BJICKTPOJIN3,
XHMHYECKOE paBHOBecHe, 0OpaTHMble H HeoOpaTHMble peaKLMH,
CKOPOCTb XMMHYeCKOH peakuuu, Kartaausatop, IIAK, xopposus

METAJUIOB, CIIJIaBbl
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OCHOBOMOJNAralllie 3aKOHbl XHMHM. 3aKOH COXPaHEeHHA Macchl,
nepuoaddeckui 3akoH JM. MeHneneepa, 3akOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOrazpo

TCOPHHU XHMHH! ATOMHO-MOJICKYJIApHaA TCOpHA, TEOPHA

SJ'ICKTPOHHTH‘{eCKOﬁ Auccouraunm

BrnaneHne 0CHOBaMH XUMHYECKOH MPAMOTHOCTH, BKJIKOYAKOLIEH:

3.1

yMEHHe MPaBHIbHO UCIMONB30BATh U3y4YEHHbIE BELIECTBA i MaTepHabl
(B TOM uHCNe MHHepanbHBIE YAOOpPEHHs, METaibl W CIUIaBbl,
NpOAYKTHl nepepaboTKH NPHPOAHBIX HCTOYMHHUKOB YINEBOJAOPOAOB
(yrna, mpuponHoro rasa, HeTH) B OBITY, CENBCKOM XO3fMCTBE, Ha
NpOoM3BOACTBE M NMOHHMaHHE 3HAYe€HHsA SKUPOB, OENKOB, YINEBOIOB
I OpPraHK3Ma YeNoBeKa; yMeHNe NPOrHO3UPOBAaTh BIHAHNE BELIECTB
H XMMHYECKUX NPOLECCOB HA OPraHu3M 4Y€JIOBEKA H OKPYKAIOILYIO

NPHPOIHYIO CPedy
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YMCHHUEC HHTCrpupoBaTe XHMHYCCKHUE 3HAHWA CO 3HAHWAMH APYIrHX

y4eOHBIX MpeaMeToB

HaNH4He omnbiTa padoThl ¢ pa3aMUHBIMH MCTOYHHKaMKU WHGOpMALHU
no XUMHUH (HaydyHasd W HAY4YHO-TIOMYJIApHAs JIHTEpaTypa, CJIOBapH,

CNPaBOYHHKH, HHTEPHET-PECYPCHI)

34

YMCHHUEC OOBEKTUBHO OLICHUBATH I/IH(bOpMaHPI}O O BCLICCTBaxX, HX
NpEBpaLlCHHAX H NMPAaKTHYCCKOM NMPUMCHCHHUH H YMCHHE

HCTIONB30BATh €€ IS PeIeHUs YUeOHO-TIO3HABATEIbHBIX 3314

BrnaneHne OCHOBaMH NOHATUIHOrO anmapara W CHMBOJIHYECKOTO

A3bIKA XHMHMH AJIA COCTAaBJIeHHS (HOPMYJI HEOPraHHYECKUX BEIIeCTB,




ypaBHeHl/Iﬁ XHMHYECCKHUX peakum’?l; OCHOBaMH XHMHYECKOH

HomeHkNaTypol (IUPAC u TpuBUaIbHOMH)

YMeHne OOBACHATL CBA3BL MOJIOXKEHHsA 3NeMeHTa B [lepuoanueckon

CHCTEMEC C YHCJIOBBIMH XApaKTCPHCTHKaMM CTPOCHHMA aTOMOB

5 XUMUYECKHX 3JIeMeHTOB (COCTaB M 3apsa  sAnpa, olllee YHCHO
3NIEKTPOHOB), PACHPEACNICHUEM JJIEKTPOHOB [0 3HEPreTHHECKHM
YPOBHSIM aTOMOB IEPBLIX TPEX NEPUOAOB, KAJHd H KAJbLH
[IpencrapneHne ©  NepUOOMYECKOH  3aBUCHMOCTH  CBOICTB
XUMHYECKHX JIEMEHTOB (pPaJHyC aTOMa, 3JIEKTPOOTPHLIATENIbHOCTB),
6 OPOCTBIX M CJIOXKHBIX BELIECTB OT MNOJOXKEHHA 3JE€MEHTOB B
[Mepuonuueckoii cucremMe (B Manblx TMepHoAax M I[JABHBIX
MOATPYIINAxX ) U 3JEKTPOHHOTO CTPOEHHS aToMa
7 YMeHne k1accupuLpoOBaTh:
7.1 XUMHUECKHE 3JIEMEHTBI
72 HEOPraHHYECKHe BEIECTBA
7.3 XUMHUYECKHE peakUuH
8 VYMeHHe onpeaessTh:
S 1 BaJICHTHOCTb M CTEMEHb OKHUCIEHHS XHMMHUYECKUX 3JIEMEHTOB, 3apsl
' HOHa
- BHJ XHMHYECKOH CBSI3M M THUI KPHCTAJUIM4ECKOH CTPYKTYPbI B
' COENMHEHHAX
8.3 XapakTep cpebl B BOOHBIX PaCTBOpaX BELIECTB (KHCIIOT, OCHOBaHHIA)
84 OKHCJUTEIb H BOCCTAHOBHTEJIb
9 YMeHHe XapaKTepu3oBaTk PH3HUECKHE H XUMUYECKHE CBOMCTRA:
NPOCTHIX BEIECTB (KHCIOPOA, O30H, BOXOpOXA, rpadur, anmas,
9.1 KpeMHHii, a3oT, ¢ochop, cepa, XNop, HATpuil, Kaaui, MarHuii,
KaJdbLWii, aMIOMUHUIA, XKene30)
CJIO)KHBIX BEIIECTB, B TOM YHCI€ HX BOAHBIX pPacTBOPOB (BOAA,
aMMMaK, XJIOPOBOAOPOH, CEPOBOOOPON, OKCHAbI M THAPOKCHIBI
97 metaiioB I-1IA rpynn, amomunus, meau (II), nunka, xenesa (II u
' III), oxcuast yraepoaa (II u IV), kpemuus (IV), azora u dpocdopa (111
H V), ceppl (IV u VI), cepHucras, cepHas, a30THCTas, a30THas,
thocdopHas, yronpHas, KpeMHHUEBasA KHCNIOTA U UX COJIH)
93 NpOTHO3MPOBATh H  XapaKTepH30BaTb  CBOMCTBA  BEIECTB B




3aBUCHMOCTH OT HX COCTaBa H CTPOCHH:A, NPUMCHCHHC BCUICCTB B
3aBUCHMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTb NPOTCKAHUA XHMHYCCKHUX

NPEBPAILEHHH B PA3JIHYHBIX YCIOBHAX

YMeHHE COCTaBNATD MOJICKYJAPHBIC H HOHHBIC YPABHCHHA pea}(unﬁ, B

10
TOM YHCTIE:
10.1 peakLHii HOHHOTO 0OMeHa
10.2 OKUCIUTENbHO-BOCCTAHOBHTENBHBIX peaKuUi
03 HIUTIOCTPUPYIOLIMX  XUMHYE€CKHE CBOHCTBA HM3YUYEHHBIX KJIACCOB
1o (rpynr) HeopraHH4eCKHX BeLIEeCTB
10.4 MNOATBEPKIANINX FeHETHYECKYIO B3aUMOCBA3b MEXAY HHMU
11 VYMeHHe BBIMHCIATD (IPOBOAHUTE PACHETHI):
11 OTHOCUTENbHYI0 MOJIEKYJIAPHYIO W MOJNAPHYIO MAacchl BeLLECTB,
' MaCCOBYIO IO XHMHUYECKOTO 3JIEMEHTA B COEAHHEHUH
11.2 MacCOBYIO AOJIO BEILECTBA B pacTBOpE,
113 KOJIMMECTBO BEINECTBA H €ro Maccy, o0beM razos
N0 YPaBHEHHAM XHMHYECKUX PEaKUMH M HaxO[HTb KOJHYECTBO
H4 BELIECTBA, 00BEM M MACCy PeareHTOB HITH MPOIYKTOB peakLHu
12 BnaaeHue (3HaHHE OCHOB):
OCHOBHbIMH  METOZAaMHM  HayyHOro mosHaHusa (HabmoneHue,
51 H3MepeHHE, IKCIIEPHMEHT, MOAENIHPOBAHKE) NMPH H3YUYE€HHH BEILECTB U
12 XUMHYECKHX SBJIeHUI;, ymeHue chopMynuposare mnpodnemy wu
NPEANIOKHTD IyTH €€ PELLEHHS
122 OezomacHoif paboTbl ¢ XHMHYECKMMH BelIeCTBAMM, XHMHYECKOId
' NoCy/10i 1 1a6OpPaTOpPHBEIM 0GOPYIOBAHHEM
npasiiIaMy 0e30MacHoro odpalleHus ¢ BeIECTBaMHK, HCTIONb3YeMbIMH
B MOBCEIHEBHOH JKH3HU, MPaBUIaMH MOBENEHHS B LeIx cOepexeHus
123 3I0POBbS H OKPYXKAWIUEH NPUPOAHOH Cpenbl, NOHMMAaHHE BPena

(omacHOCTH) BO3AEHCTBHSI Ha KMBbIE OPraHM3MbI OINPEACIEHHbBIX
BELIECTB, CMOCOOOB yMEHbLIEHHS W MPeJOTBPALUCHHS HX BPEOHOTO

BO3ECHCTBHS

Hanuune NPAKTHYCCKUX HABBIKOB INIAHHPOBAHHA H OCYUICCTBJICHHSA

CACAYIOIIHUX XUMHYCCKHUX SKCNTCPUMCHTOB!

13.1

H3y4YeHHEe U OnmicaHne GPU3NYECKHX CBOMCTB BEIECTB, O3HAKOMIIEHHE

c Cl)ll3l/l‘-leCKI/IMH H XHMHYCCKHMH SABJICHHSIMH, OIIBITHI,




HIUTIOCTPHUPYOLIHUEC NPH3HAKH NMPOTCKAHHA XHMHUYCCKHUX peakum?’i

13.2

H3Yy4eHHe CIocoO0B pasfeneHus cMecei
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NOJYYCHHUC KHCIOpoda H H3YUYCHHE Cro CBOJCT B, TMOJNYYCHHE
BOOOpOAa H H3YUYCHHC C€Tro CBOMCT B, NOJYYCHHE YIJICKHUCJIOIO rasa H

H3Y4E€HHE €r0 CBONCTB; MOJy4YE€HHE AMMHAKA H H3Y4E€HHE €r0 CBONCTB

13.4

NPUrOTOBNICHHE pacTBOPOB C OMpeAeNiéHHOH MAaccoBOH poneii

PACTBOPEHHOIO BEIECTBA

13.5

NpHMEHEHHe HHIHKaTOPOB (;maxmyca, METUJIOPAHKa u
(eHondTanerHa) ons onpeneNeHHs XapaKTepa CpeAbl B pacTBOpax

KHCJIOT H Wenoueii

13.6

HCCJICOOBAHHE H  OIHMCAHHC CBOHCTB HEOPraHN4YeCKUX  BEIICCTB
Pa3sIMYHBIX KJIACCOB, M3YYEHHE B3aHMOAGHCTBHS KUCIOT ¢ META/UIAMH,
OKCHEAMH  METa/lIOB,  PacTBOPUMBIMH H  HEpacTBOPHMbIMH
OCHOBAaHWSIMH, CONIMH, TOJNYYeHHe HEePacTBOPHMBIX OCHOBAHMIA,
BBITECHEHHE OIHOr0 MeTajula [JPyrdM M3 PacTBOpa  COJH,
HCCIIeA0oBaHNe aM(OTEPHBIX CBOWCTB TMAPOKCHAOB AMOMHHHSA U

HKMHKa

13.7

peuIeHHe 3KCICPHUMEOHTAJIBHBIX 3a4a4 MO TeMaM: «(JCHOBHBIE KJIACCHI
HEOPraHHYECKHX COeIMHEHHIT, «DNEKTPONIHTHYECKAS
OUccoLHalMsa», «BakHeHIIHEe HeMETalIbl W HX COEOHHEHUs,

«BakHelL e MeTalIbl H UX COeIUHEHUA»

13.8

XUMUYECKHE  JKCIIEPUMEHTBI,  WUIOCTPUPYIOIHE  IPU3HAKH
NPOTEKaHHs peaKkLHH HOHHOrO OOMEHA, KaueCTBeHHblE PeaKUMH Ha
NPHCYTCTBYIOILME B BOIOHBIX pacTBOpax MOHBI: XJIOpHA-, OpoMua-,
nomuna-, cyabdar-, ¢ocdar-, kapOoHaT-,  CHIHKAT-AHHOHBI,
THAPOKCHA-HOHbI, KATHOHbI AMMOHMSA, MAarHHs, KaJIbLUs, aJIFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), UMHKA

14

VYMeHue:

14.1

NPEACTABNIATh PE3YJIBTATBI IKCIEPHUMEHTa B (OpME BBIBOJOB,
JOKA3aTeNbCTB, TpadykoB H TaONHL H BBIBIATE SMIHPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTAHABJIHBATE CBA3H MCXKIOY pCaJIbHO HaOMIogaeMbIMH X HMHYECKUMU
ABJICHHAMH H MpOoUCCCaMH, NMPOUCXOOALIHMH B MAaKpO- H MUKPOMHPC,

OOBACHATH NPHYHHBI MHOTOO0pa3Hs BELIECTB




IHEPEYEHD DJIEMEHTOB COAEPKAHHA, ITIPOBEPAEMBIX HA
OCHOBHOM I'OCYAJAPCTBEHHOM DK3AMEHE 110 XUMHWH

Kon

IIposepsiembli 3J1eMEHT COACPRAHAS

1

HepBOHa‘{aﬂbele XHMHWYECCKHUE TTOHATHA

1.1

Yucrele BemecTsa u cmecH. Criocolbl pasfeneHns cmecei

12

ATOMBI H MOJICKYJIbL XuMmuyeckue saeMeHTE. CHMBOJBI  XHMHYECKHX

SJIEMCHTOB. HpOCT bIC H CJIOJKHBIC BCLLICCTBA.

Xumunueckast fopMyna. BaneHTHOCTE aTOMOB XHMHUECKHUX 3J1eMEHTOB. CTeneHp

OKHCJICHHA

1.4

3akOH MOCTOAHCTBA COCTaBa BewecTB. OTHOCHTENbHAs AaTOMHAs —Macca.
OTHOCHTEIbHAS MOJIEKYJIAPHAs MAcCa. MaccoBas KOsl XHMHYECKOTO 3JIEMEHTA

B COCOMHCHHH

1.5

KonnuectBo Bemwecrsa. Mone. MonapHas macca. MonspHbii 00béM razos.

B3auMOCBsI3b KOJMUYECTBA, MACCH! H YHCIIA CTPYKTYPHBIX €IHHHL] BELIECTBA

1.6

Puzryeckue W XUMHYECKHE ABJIEHHS. XUMHYecKas pCakuua H eé NMpPH3HAKH.

3akoH COXpaHCHHA MACChl BELICCTB. XuMHYECKHe YpPaBHCHHA

Ilepuoanueckuii 3axon u Ilepuonuueckas CHCTEMa XHMHHYECKUX 3JEMEHTOB

A . Menpeneepa. CTpoeHHE aTOMOB

2.1

IMepuonyueckuii 3axoH. [lepuoauyeckas cucrema Xxumuueckux >neMentos [ H.
Menpeneesa. Ilepuoant u rpynnbl. OU3HIECKHH CMBICT MOPAAKOBOIO HOMEDPA,

HOMCPOB NMEPpHOOA H I'PYIINEI 3JICMCHTA

2.2

Crpoenue aromoB. CocraB aroMHbIXx sAnep. Msoronel. Dnekrponsl. CrpoeHue
3JeKTPOHHBIX 00ONOYMEeKk aToMoB MepBbix 20 XMMHYECKHX 3JIEMEHTOB

ITepuonnyeckoii cucteMsl JI. 1. Menneneera

3aKOHOMEPHOCTH B H3MEHEHHH CBOIICTB XHMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
NepUOAOB, Kauusd, KanbLus (paauyca aTOMOB, 3JIEKTPOOTPHIATENBHOCTH,
MeTAJIHYECKHX W HEeMETalIM4eCKHX CBOICTB) M HMX COEOWHEHUH B
COOTBETCTBHH C MNOJOKEHHEM 5JeMeHToB B Ilepuoamyeckoil cucreMe U

CTPOCHHEM HX aTOMOB

CTpO&HI/Ie BCLICCTBA

3.1

Xumyueckass cBsa3b. KoBajeHTHas (moysipHas M HENOJAPHAsi)  CBs3b.
DNeKTPOOTPULIATEbHOCT ~ XHMHYECKHX  3NeMeHTOB.  HMoHHaa  CBsi3b.

MeTtannndyeckas CB3b




N
[\

Tunbl KpUCTANNHYECKHMX PpeleTok (aroMHas, HOHHAsA, MeTaJudeckas),
3aBHCHMOCTBL CBOICTB BELIECTBA OT THMA KPUCTAUIHYECKOH pPEeETKH H BHIA

XHMHYECKOH CBA3U

BaxHeiiluue MpE€ACTABHTCIN HCOPraHHYCCKHX BCLUCCTB. HeMetanael U HX

coenHeHHsA. MeTambl H UX COeAHHEeHUS

4.1

Knaccudpuxanya M HOMEHKJIATYpa HEOPraHHYECKHX COEAHHEHHI: OKCHIOB
(coneobpasyrowiue: OCHOBHbIE, KHCJIOTHBIE, amdoTtepHbie) u
HeconeoOpasyole; OCHOBaHUH (IUENOYM H HepacTBOPHUMbIE OCHOBAaHHA);
KHCJIOT  (KHCJIOpOACOepKamue W OeCKHCIOPOAHBIE, ONHOOCHOBHBIE H

MHOTOOCHOBHBIE), CONEH (CPeAHNX H KHUCbIX )

42

®uzryeckue W XHMHYECKHE€ CBOICTBa MPOCTBIX  BCLUCCTB-HEMCTAJIOB!

BOZIOPOZA, XJIOPA, KHCIIOPOAA, Cephl, a30Ta, Gocdopa, yriepona, KpeMHusA

®uzryeckue M XUMHYECKHEe CBOICTBa NpOCTbIX BCLUCCTB-MCTAJIIOB. JIHTHA,
HaTpH:A, KajHA, MarHid H KalbLUHA, allOMHHHA, KECJC3a. SJ'ICKTpOXHMH‘-IeCKI/Iﬁ

pan Hal'lpﬁ)l(eHHﬁ MCTAJJIOB

4.4

Duznueckue U XUMHYECKHE CBOIICTBA BOMOPOJHBIX COSAMHEHHH HEMETAJUIOB:

XJIopoBOOOpoOda, CCpoBoaopoaa, aMMHaKka

4.5

Ouzu4yeckne H XHMHYECKHE CBOHCTBA OKCHAOB HemeTayios. cepwl (IV, VI,
asota(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). IToayuenne

OKCHAOB HEMCTAJJIOB

4.6

Xumuueckue CBOHCTBa OkcunoB. MetawioB IA-TIA rpynn, manka, memu(Il) u
xenesa(Il, II). IToay4ueHne okcHAOB METAJIOB

4.7

XUMUYECKHe CBOWCTBA OCHOBaHHI H aMpOTEpPHbIX THAPOKCHIOB (Ha mpumepe
THAPOKCHJAOB  allIOMMHHSA, :Kejne3a, UuuHka). IlonyueHue OCHOBaHMH H
amM(pOTEPHBIX THAPOKCHIOB

4.8

OOfwue XxuMHUYecKHe CBOWCTBAa KHCNOT. XJIOPOBOAOPOAHOM, CEpOBONOPONHOI,
CEpHUCTOH, cepHOi, a3oTHOH, (ocdopHOl, kpeMHHeBOH, yronbHoil. Ocolble
XHMHYECKHE CBOHCTBA KOHLIGHTPHPOBAHHONH CepPHOI W  a30THOH KHCJIOT.

IMony4eHue xucaor

4.9

O01wre XMMUYECKHE CBOHCTBA cpenHUX cosiell. ITonyueHue conei

410

IMonayuenue, cobupaHue, pacnoO3HABAHHE BOJOPOAA, KHCIOPOAA, aMMHAkKa,

YIIIEKUCIOTo rasa B nabopaTopuu

IMosnyueHne aMMHaka, CEPHOH M a30THOH KHCJIOT B MpOMbILUIeHHOCTH. O01e

CrocoObI MONYUEHU METAJLIOB
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I'eHeTHYecKas CBA3D MEXKAOY KIaCcCaMH HEOPraHHYCCKHUX COeOUHEeHUH

XHUMHYECKHE PeaKiu

5.1

Knaccupukauus XUMHUECKHX peakLUui Mo pasNH4YHBIM MPU3HAKaM: MO YHCIY U
COCTaBY Y4YaCTBYIOILUX B peakUMH BeLIeCTB, MO TeruioBoMy 3¢dekTy, no

HU3MEHEHUIO CTeNeHeH OKHCIICHHA XHMHYECKHX 3JIEMEHTOB

3.2

Tennopoii 3¢pdekT XuMUIeckol peakUuH, TEPMOXHMHYECKHE YPaBHEHHS. JK30-

U SHAOTCPMUYCCKHE PpCAKLIHH. TepMOXHMH‘{eCKI/Ie YPaBHCHHUA

OKUCIUTENIBHOBOCCTAHOBUTEIbHBIE peaKIHu. Oxucaureny U BOCCTAHOBUTEIIH.
Hpoueccm OKHCJICHHA H BOCCTAHOBJICHHA. BHCKTpOHHbIﬁ OanaHc

OKHCJIHTEJIbHOBOCCTAHOBUTEJILHOM p€aKuuH

54

Teopus snexTponuTHyeckoi quccouuanyi. KaTHoHel, aHHOHBL. DJIEKTPONHTHI U

HeEeKTPOaUTHL. CHibHBIE U ciadble 31eKTPoauThl. CTeneHp QUCCOLMALUH

5.5

Peakuuyu MoHHOro oOMeHa. YCJOBHs NpOTCKAHHA peakuuﬁ HOHHOT'O o6meﬂa,

TMOJIHBIE H COKPALIEHHBIE HOHHBIE YPABHEHUS PEAKLIHI

X1UMUA U OKpYKarowas cpena

6.1

Bemectsa u marepHanbl B IOBCEJHEBHON JKH3HHM 4elOBeKa. beszomacHoe
HCMONBb30BAHHE BELIECTB H XHUMHMYECKHX peakuuil B jgabopartopun u ObiTy.

HepBas MOMOWE MPH XUMHYICCKHX OKOTraxX W OTPaBJICHHAX

6.2

XUMHYECKOe  3arps3sHEHHE OKPYyXkKawIeH cpeapl  (KUCIOTHBIE — JOXKAH,
3arpsA3HEHHE MOUYBBbI, BO3AYXa M BOAOEMOB), CHOCOOBI €ro NPeaOTBPALISHHS
IlpenenvHas pomyctuMas koHueHTpauus BewecTs (ITAK). Pone xumuu B
pelleHHH 3KOJNorHueckux mnpolneM. VYcuneHHe mnapHuUKoBore sddekra,

pa3pylieHHe O30HOBOTO CJIOs

IIpumenenue cepel, asora, pocopa, yrmepona, KpeMHUA H HX COCAUHEHMH B
ObITy, MeAMUWHE, MPOMBILUIEHHOCTH W CelbcKoM Xo3sdiicTee. IIpuMeHeHHe
MeTAJIOB H CIUIaBOB (CTadb, 4YyryH, MIOPaMIOMHHHH, OpoH3a) B ObITY H
MPOMBILIEHHOCTH X CoenrHeHuH. [IoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE

C1OCOOBI 3aLMTHI UX OT KOPPO3UU

6.4

IIpupoaoHble HMCTOYHWKH YIJIEBOAOPOOOB (Yyrosib, MpUPOOHBIA ras, He(Ts),

MPOAYKTHI UX nepepadoTku (OeH3uH), HX Posb B ObITY U MPOMBILUIEHHOCTH

6.5

IlepBoHauanbHble MOHATHS 00 OPraHMYeCKHX BELIECTBAX KAK O COSOHHEHHSX
yriaepona (MeTaH, 3TaH, 3TWIEH, aLETUIIEH, 3TAHOJI, TIIHMLIEPHH, YKCYCHAsA KHCIIOTA).
ITonsTHe 0 GHONOrHYECKH BAKHBIX BEIIECTBAX: XKHPaX, Oekax, yriesojax — U HxX

POJIN B XKH3HH YEJIOBEKA




Pacuértnr:

7.1 no ¢opMyaM XHMHYECKHX COeUHEHUI
72 Macchbl {(MacCOBOI1) IONH PaCTBOPEHHOTO BELIECTBA B PaCTBOPE
7.3

o XUHMHYCCKHUM YPaBHCHUAM




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI IJIA YUYEHHKA

METOAUYECKHE MATEPHUAJIBI JIA YUUTEJIA

IMHUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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