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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00mero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOTPpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepalibHON paboueld IporpaMMbl BOCIIUTAHUS
U ¢ y4y€TOM KOHIICTIIMA TPEMNoJaBaHus ydeOHOTO TmpeameTa «XuMHUS» B
oOpa3oBaTeIbHbIX opranusanusax Poccutickoit denepamnumu.

[Iporpamma 1o Xxumuu JaéT TpEACTaBICHHE O IEJAX, OOIIel cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIOUIUXCS CPEICTBAMHU y4EOHOTO
npeamera, yCTaHABIIMBAET o0s13aTeIbHOE MPEIMETHOE CoAEpKaHue,
MpeayCcMaTpPUBAET pPACIpENEeIeHUE €ro Mo KiaccaM U CTPYKTypUPOBaHUE IIO
pazaenaM M TeMaM IMpPOrpaMMbl IO XUMHH, OMNPEAEISIET KOJWYECTBEHHBIE H
Ka4eCTBEHHBIE XapaKTEPUCTUKH CoAEpKaHus, PEKOMEHIYyEMYIO
MOCJEA0BAaTEIbHOCTh  M3YYEHHUS] XHUMHUU C YYE€TOM MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKU Y4yeOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcsi, OMNpPEAeSseT BO3MOXKHOCTH TIpeaAMeTa IS
peanuzainuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
pOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUsA, a TakKe TpeOOBaHUH K
pesynbTaTam oOy4eHHUs] XUMUHU Ha YPOBHE I€JIeil U3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4E€OHO-ITO3HABATEIbHONU JCSATEILHOCTH OOYYarolerocss Mo OCBOEHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHWE XWMHH CIIYXKUT OCHOBOW Juisi (OPMHUPOBAHUS MHPOBO33PCHHUS
00y4Jaromierocsi, €ro MpeAcTaBICHU O MaTepUaIbHOM €JIMHCTBE MHPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIe XMMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIEHUIX
SHEPrUM U 00 DBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM yCTOMYMBOTO PA3BUTHUSA YEIIOBEYECTBA — CHIPHEBOM, JYHEPTreTUUYECKOMH,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH  NJii  caMOpa3BUTUA U
dbopMHupOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATHLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  yueOHOW  JIeSTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEHEBHOM XKU3HU, TaK U B TPO(PECCHOHATLHOM NeITeTbHOCTH;

3HAKOMHUT €O CHEeIU(GUKONW HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3MJISI/Ia HA €AUHCTBO MIPUPOIBI U YETOBEKA, ABJISIETCS OTBETCTBEHHBIM
ATarnoM B POPMHUPOBAHUHU €CTECTBEHHO-HAYUYHOU IPAaMOTHOCTH O0yYarOIIUXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHbie HampaBlieHWS B OOYYCHMHM XUMUU OOECTICUMBAIOTCS CIEU(PUKOI
colepKaHusl ~ y4eOHOTO  MpeaMeTa, KOTOpbIM  SBIAETCA  MEAaroruyecKu
aJIalTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTarne eé
pPa3BUTHAL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIero o0pa3oBaHMsi OPUECHTUPOBAH HA
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSTHH XHMHH, OCHOB
HEOPraHMYECKOM XHMMHM W HEKOTOPBIX OTAENBbHBIX 3HAYUMBIX IIOHATHI
OPraHU4YeCKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMbl MO XUMUU c(hopMUpOBaHA Ha OCHOBE
CUCTEMHOr0 moaxoja K €€ u3ydyeHuro. ConepkaHue CKIaJbIBAETCS M3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMHYECKON
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbl MO MPUHLHUITY
MOCJIEI0BATEILHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX IMPEICTABICHUI
Pa3HOr0 YpOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona 1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBieHUH 00 DIIEKTPOIUTHUYECKOM JTUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIHBHO OT OJHOTO
YPOBHSI K JIPyTOMY, BBITIOJIHSSI QYHKITUU OOBSICHEHUS U IPOTHO3UPOBAHMS CBOMCTB,
CTPOCHHS U BO3MOKHOCTEHN MPAKTUUYECKOIO MPUMEHEHUS U TIOJIYYEHUS U3y4aeMbIX
BEIIIECTB.

OcBoeHue mporpaMMbl IO XHUMHH  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
IIPEJICTABJICHUS O XMMUYECKON COCTABIISIIOIIEN HAYYHOU KaPTUHBI MUPA B JIOTUKE €€
CUCTEMHOW MPUPOIBI, IECHHOCTHOTO OTHOLIEHUSI K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHue XUMHUM MPOUCXOIUT C MPUBJICYCHUEM 3HAHUU U3
paHee M3Yy4EeHHBIX yueOHbIX mpenmeToB: «Okpykatommii mupy, «buonorus. 5—7
KJIacce» U «Pusuka. 7 Kinacey.

[Ipy wu3yyeHMH XUMHHM TOPOUCXOAUT (OPMHUPOBAHUE 3HAHUW OCHOB
XUMHUYECKOM HAyKH KakK 00JaCTH COBPEMEHHOIO0 €CTECTBO3HAHUS, MPAKTHUUECKOMN
JIEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJbTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHUHM CUCTEMBI XHUMHYECKUX
3HAHUM — BaKHEHIINX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JIOCTYIHBIX 00OOIIEHU MHUPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHBIM METOJIaM I[IO3HAHUS MpPU M3YyUYEHUU BEUIECTB WU
XMUMHYECKUX PEAKIHM, B (POPMUPOBAHUU U PAa3BUTHH II03HABATEIBHBIX YMEHUH U UX
NPUMEHEHUM B  y4eOHO-NIO3HABATENBbHOM UM y4eOHO-HCCIENOBATEIbCKOM
NeSITEIbHOCTH, OCBOCHMM TMpPaBUI 0O€30MacHOTO OOpalleHus C BEIIeCTBAMU B
IIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O OOLIEr0 0Opa3oBaHMs Ba)XKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IEeTH, KaK:

— (GOpMHUPOBAHHE WHTEIJICKTYaJlbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUYECTBY, CaAMOCTOSITEIbHOMY HPUHATHIO PELIEHUM,
CHOCOOHOM alaTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSAM KHU3HU;

—  HalpaBJICHHOCTh OOy4YeHHS Ha CHUCTEMaTHYeCKOe TMPHUOOIICHHE
O0ydarommxcs K CaMOCTOSITENIbHOM MO3HABATENIbHON ACSITENbHOCTH, HAyYHBIM
MeToJaM TO3HaHMs, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMHUH;

— o0ecreuyeHne yCaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaOIITUMUCS
OMbITa Pa3HOOOpPA3HON [EATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEpPCAIbHOE 3HAYEHHE IS
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (opmupoBanue oOwmeNd (QyHKIMOHATIBHOH W €CTECTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBACHATh M OLICHUBATH SIBJICHUS
OKpY>KaIOILIEr0 MHUpPA, MCIHOJb3Yys 3HAHUS U OIBIT, MOJYyYEHHBIE MPHU HU3YUYCHUH
XUMHH, IPUMEHATh UX IPU PELIEHUH ITPOOJIEM B IOBCEIHEBHOM KU3HU U TPYI0BOM
NeSITeIbHOCTH;

— (QopmupoBanue y O0OyyaroUMxcsi T'yMaHUCTHUYECKHX OTHOIIEHUM,
NOHMMAaHUS LEHHOCTH XUMHYECKUX 3HAaHUM M1 BbIPAOOTKH 3KOJOTHYECKH
LEJIeCO00Pa3HOro MOBEAEHUS B OBITY U TPYAOBOM JEATENIBHOCTH B LEIAX
COXPAHEHMS CBOETO 3J0POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMS OOIIEYEOBEUYECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOQMIIsl U HANPaBIEHHOCTH JaJIbHEHIIETO
oOy4eHus.

OO111ee 9rco 4acoB, OTBEAEHHBIX JIJIsl M3YYEHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpa3oBanus, coctabiser 136 gacoB: B 8 kiacce — 68 dacoB (2 vaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poias XuMuM B J)KU3HU 4YellOBEeKa. XUMHS B CUCTEME HaykK.
Tena m BemecrBa. PuU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemlecTB. [loHsiTHe 0 MeToAax MO3HAHUS B XUMUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMECei.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE OdJeMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocTbie U CoXKHBIEe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumnueckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BellecTB. OTHOcUTENbHAS aTOMHasi Macca. OTHOCUTENIbHAS
MOJIEKYJIsipHasi Macca. MaccoBasi 107151 XMMHUYECKOTO 3JIEMEHTA B COSIMHEHUH.

KomnuecTBo BemecrBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel 1o ¢opmynam
XUMUYECKUX COCTUHEHUM.

DU3UYECKUE U XUMHUYECKHUE SIBIICHUS. XUMUAUYECKasA PEAKIUA U €€ NMPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BELIECTB. XuUMuUeckue ypaBHeHus. Kiaccudukanms
XUMHUYECKUX PEaAKINil (COeMHEHUS, PA3JIOKEHUS, 3aMEIIIEHUs, 0OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, mpaBuiaMu paboThl B J1a0OpaTOpUu U
npuémMamMu oOpalieHus: ¢ JJabopaTOpHBIM 00OPYIOBAHUEM, U3YUYEHHE U OMHCAHHE
bu3NYeCKUX CBOMCTB O0pa3lOB HEOPTaHWYECKHX BEIIECTB, HAOIIOACHUE
¢busnyeckux (TUIaBJICHUE BOCKA, TasHUE JIbJla, PACTHpPAaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCAIIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, IPOKAJTHMBAHHE
MEJHOU MPOBOJIOKHU, B3aUMOJECHCTBUE MeJIa C KUCJIOTOM) ABJIICHUI, HAOII0IEHUE U
ONMMCaHWE MPU3HAKOB MPOTEKAHHS XUMUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapus, pa3ioXeHUEe THIPOKCUAA
menu (I1) mpu HarpeBanuu, B3auMojieHCTBHE kKemeza ¢ pactBopoM cosr meau (1),
U3y4YEHUE CIOCOOOB pPA3AENICHHUsS CMECEl: C NMOMOIIBI0 MarHura, (pUIbTPOBAHUE,
BBITIAPUBAHUE, TUCTWUIAIMUSA, XpoMaTorpadus, MPOBEJACHHE OYUCTKUA MMOBAPECHHOM
CONiM, HaONIOZCHHWE W  ONHCaHUE  PE3yJbTaTOB  TMPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHMsS] MAacChl, CO3JIaHUE MOJEJIEeH MOJEKyI
(ILapocTepHEBBIX).

BaxHeilline npeacTaBUTe Il HEOPraHMYECKUX BellecTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 3imeMeHT U mpocToe
BelecTBo. HaxoxneHue kuciaopona B mpupone, (U3NUECKHe W XHUMHYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xucnopona. CrnocoOsl
MOJIYYCHHUST KUCTOpoAa B JIA0OpPaTOpUH M TPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoza B mpupoje. O30H — aIoTponHas MOAU(PUKALIMS KUCIOPOIa.



TeroBoit >(pdeKT XUMUYECKON peakIuu, TEPMOXHUMHYECKUE YpPaBHEHHS,
DK30- M DBHIOTEPMUYECKUE peakuuu. TOIUIMBO: Yrojib M METaH. 3arpsA3HCHHUE
BO3/lyXa, yCWJICHUE apHUKOBOTrO 3 (ekTa, pa3pylieHue 030HOBOIO CJIOS.

Bonopon — sneMmenT u npoctoe BemecTBo. HaxoxaeHne Bonopoaa B Ipupoze,
bu3nUecKre 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoyueHus. Kuciots
Y COJIH.

MomnsipHbiii 00BEM ra3oB. Pac4€Tsl M0 XUMUUECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma kak pacTBopuTeiab. PacTBOpBI.
HacpllieHHbIE M HEHACBILIEHHBIE PAacTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1075 BelecTBa B pacTBOpe. XMMUUYECKUE CBOMCTBA BOJAbl. OCHOBAaHMUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4YelloBEKA. KpyroBOpoT BOJBI B MPUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coeauHenuil. Oxcunsl. Kiaccudukarms
OKCHJOB:  cosieoOpa3yroniue  (OCHOBHBbIE, KHCJIOTHbIE, aM(OTepHbIE) W
HeconeoOpaszyronue. Homenknatypa okxcugoB. Du3MYECKHE U XUMHUYECKHUE
CBOWCTBA OKCUJIOB. [lomyuenune okcuaos.

OcunoBanus. Kmaccudukanuss ocCHOBaHMI: IIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMmeHknatypa ocHoBaHui. PU3NUECKME M XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHMIA.

Kucnotel. Knaccuduxamus xkucnor. Homenknatypa kucinoT. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psn aktuBHocTn MetawuioB H. H. bekerosa.
[TonyueHne KUCIOT.

Comu. Homenknarypa coiseil. ®u3ndeckue 1 XMMHUUYECKHE CBOWMCTBA COJIEH.
Ilonyuenune comnen.

I'eHeTnueckas CBs3b MEXK/y KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPECIICHUE COAECPKaHUs KUCIOpOAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJCHCTBUS BEILIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
npeKpalieHus ropeHus (moxapa), 03HakKOMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4Ye€HHE, COOMpaHHME, pACIO3HABAHME WM U3YYEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
HCIIOJIb30BaHNE BUJICOMATEPHUAIIOB), HAOIIOIEHHE 00PA3II0B BEIIECTB KOJINICCTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEW pacCTBOPEHMsI BEIIECTB C Pa3IUYHOM
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMNPENCIEHHON MACCOBOW NOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJbI C MeTaIaMH (HATpUeM U
KaJbliieM) (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHANIOB), HCCIEIOBAHUE
00pa3110B HEOPraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHHUSI
OKpAaCK{ MHJIMKATOPOB B PACTBOPaX KUCIOT U IIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA



okcuga meau (II) ¢ pacTBOpoM CepHON KHUCIOTHI, KACIOT C METa/NIaMU, PEaKIIHii
HEUTpAIM3aLUKY, IOJYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOIO
MeTajljla IPYTUM U3 pacTBOPA COJIM, PEIICHUE DKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BaxkHenIme Kiaccbl HEOPTaHUYECKUX COCAUHECHUIN.

Ilepnoanyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemenToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKAsi CBA3b.
OKHuCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie TOMBITKM KIACCU(DUKAIIUU XUMUYECKUX dieMeHToB. lloHsTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEIOYHBIE M MIEIOYHO3EMEIbHBIE METaJlIbI,
raJIoreHbl, MIHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpPbIE 00pa3yloT aM(pOTEPHbBIE OKCHUJIBI U
TUIPOKCHIBI.

Ilepnonnueckuit 3akoH. [lepuoauueckas cucrema XUMUYECKUX DIEMEHTOB /l.
N. Menneneesa. Kopotkonepuonas u niuuHHonepuoaHas popmel [lepuonnueckoi
cuctemMbl xumuyeckux ssemeHtoB [[. M. Menneneesa. Ilepuoasl ¥ rpynisl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siiep. M3oTonbl. DnekTponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000J0YeK aroMOB MepBbIX 20 XUMHYECKHX JJIEMEHTOB
ITepuognueckonn cucremsl JI. M. MenneneeBa. XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUs pajJnyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYNIaM U NEPUOAAM.

3nauenue [lepuoauueckoro 3axkoHa u [lepuoandeckoi CHCTEMbI XUMUYECKHUX
DIIEMEHTOB Il pa3BUTUsA Hayku W npaktuku. JI. 1. MenneneeB — yd€Hslii u
rpakJaHUH.

Xumuueckas cBsi3b. KoBanmeHTHas (MOJsipHasT ¥ HEMOJISIpHAs) CBSA3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX JJIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusa.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponecchl okucneHust ¥ BocCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHUHKA C PacTBOpPaMU KHCJIOT M IIEIOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuu pa3ioKeHHsI, COSTUHEHUS).

Mestcnpeomemmnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU M3YYEHUM XHMHUHU B 8 Kiacce
OCYIIIECTBIISICTCS. 4Yepe3 MCIOJb30BaHME KaK OOMUX eCTEeCTBEHHO-HAYUYHBIX
MIOHATUM, TaK U MOHATUM, SIBJISIOLIUXCS CUCTEMHBIMH JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.



OO01mue ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAY4YHBIM (DaKT, TUMOTE3a, TEOPHUS,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®dusuKa: MaTepus, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIWI, U30TOIIBI,
PaOAaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsij, BEIIECTBO, TEJNO, OO0BEM,
arperaTHO€ COCTOSIHME BEIEeCTBA, Ta3, (QU3NYECKHE BEJIWYUHBI, E€IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buomorus: dorocunTes, apIxanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE
HCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYecKasi peaKkius

Ilepronnueckuit 3akoH. llepuoauueckas cucrema XUMUYECKUX IEMEHTOB /l.
N. MenpeneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAIIUS, KAJbLUSI U UX COCTMHEHU
B COOTBETCTBHMU C IIOJIOKEHHEM OJJIEMEHTOB B llepmomumueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHune BellecTBa: BHUJIBI XMMHUYECKOW CBSI3U. THIBI KPUCTAITMYECKHUX
PEMETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIUMXCA K PA3IMYHBIM KJIaccaM HEOPraHWYECKUX
COEMHEHUM, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarys XuMAYECKUX PEAKIIUN 10 Pa3IMIHBIM MTPU3HAKaM (TI0 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIIOBOMY 3(deKkrty, Mo
M3MEHEHHUIO CTETEHEeN OKUCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHUIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUUYECKUE
YpPaBHEHHS.

[lonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHstre 00 oOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakuusax. [[oHATHEe O TOMOT€HHBIX M T'eTePOreHHBIX
peakuusax. [louarue o karanuse. [loHsaTre 0 XUMUUeCKOM paBHOBeCHU. DAKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUM,  DJIEKTPOHHBIM  OanaHC
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpPaBHEHUI

OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJIb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopust 3NEKTPOIUTHUECKON JUCCOIUALINN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JOUCCOLMALMM BELIECTB C PA3IUYHBIMU BHUJIAMHU
xumuyeckoi cBszu. CreneHs gucconuanuu. CUIbHbIE U C1a0bIe SJIEKTPOIUTHI.

Peakniuyu moHHoro ooOMeHa. Y CJIOBUS MPOTEKaHUs PEeaKIMil HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBAHMM U COJIEH B CBETE MPEACTABICHUIN 00 PJIEKTPOJUTUYECKON AUCCOLUALIUU.
KauecTBeHHbIe peakiiuu Ha MOHBI. [loHsTHE O TUIpOIH3E COEi.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpadura M anMasa), CIO0KHBIX BEIECTB
(xJmopua HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEaKIMU OT
BO3JICHCTBHSI  Pa3IUYHBIX  (PAKTOPOB, HCCIECNOBAHUE  JIIEKTPOIMPOBOTHOCTH
pPacTBOPOB BEUIECTB, IPOLiEcca JUCCOLUUALIMHI KUCIIOT, IIEJI0YEH U coyeil (BO3MOKHO
UCIIOJIb30BAaHUE BHUJIEO MATEPHUANIOB), MPOBEJIECHUE OMNBITOB, WJUIFOCTPUPYIOLIUX
NPU3HAKK TMPOTEKAaHMs] peakuil HMOHHOro obOmeHa (oOpa3oBaHHE OCalKa,
BBIICICHUE Ta3a, O00pa3OBaHWE BObI), OMBITOB, WLIIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpEeHUE, pPEeaklHMH pa3ioKEHHUS,
COCJIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKHUX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEAKIIUM Ha MOHBI, PEIICHUE AKCIIEPUMEHTAJIbHBIX 3a]1ay.

HeMmeTaibl U MX coeIMHEHU S

OOmass xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (U3MYECKUe CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMUUYECKUE CBOMCTBA HA MPUMEpE XJIopa (B3aUMOICUCTBHE
C MeTajJlaMH, HEMETajulaMu, Ienodyamu). XjaopoBojopoa. ColisiHash KHUCTIOTa,
XUMHYECKUE CBOWMCTBA, IOJIy4YEeHHE, IpuMeHeHue. [JlelictBue Xxijopa U
XJIOPOBOAOPOJA Ha OPTaHU3M YeJloBeKa. BaxHelume XJIOpUIbl U UX HAXOXKIEHUE B
MIPUPOJIE.

OO6mas xapakrtepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/Ia U Cepbl. AJITOTPONHBIE MOAU(PUKALIMY KUCTOPOAa U
cepbl. XuMUYeckue cBoWcTBa cepbl. CepoBOAOpPOA, CTpoeHHE, (UBUYECKHE U
XuMUuYeckue cBorcTBa. OKCHIBI CEpPbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJOB.
Cepnas kucnota, Gpu3nuecKiue U XMMHUYECKUE CBOMCTBA (001IMe KaK MPEeACTaBUTEIS
KJlacca KUCJIOT M crneuuduueckue). XMMUUYECKHE Peakluu, JIeKallue B OCHOBE
MPOMBIIIJIEHHOTO CIMOCco0a MOJMy4eHUsI CEpHOM KucioThl. [IpumeHeHune cepHoM
KucIoThl. CONMM CEepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakmus Ha Cylab(aT-noH.
Haxoxnenue ceppl m €€ COCIMHEHUHA B MPUPOJIE. XUMHYECKOE 3arps3HEHHE
OKpYXalollel Cpellbl COCAUHEHUSIMU Cepbl (KUCIOTHBIE MIOXKAM, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAICHHUS.



OOmast xapakTepuctuka 3JeMeHTOB VA-rpymmbl. OcCoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
¢du3nyueckue U XuMHIecKue cBoiicTBa. KpyroBopot azora B npupoje. AMMUaK, ero
bu3nYecKre U XUMUYECKHIE CBOWCTBA, MOMydeHUe u npuMeHenne. Com aMMOHHSI,
ux pu3NUecKre U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THAasl KHCIIOTa, €€ MOJydeHue, (PU3NUeCKHe U XUMHYECKHUEe
cBocTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT U crenuduyeckue).
Hcnonp30BaHNE HUTPATOB U COJICH aMMOHHMSI B Ka4€CTBE MUHEPAITLHBIX yI00pECHHUIA.
XUMHUECKOE 3arpsA3HEHUE OKPY KAIOIIEH Cpe/ibl COSTMHEHUAMH a30Ta (KUCIOTHBIE
JOKIIM, 3arpsA3HEHUE BO31yXa, MOYBbl U BogoémoB). docdop, amioTponHbie
Moaudukauuu gocdopa, puzndyeckue u xumuueckue corctsa. Oxcup docdopa
(V) u dochopnas kucnora, GU3NYECKUE W XUMHUYECKHE CBOWCTBA, MOJYYCHUE.
Hcnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATIbHBIX yI00PECHHUIA.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TJIEpO/1, AJUTIOTPOIHbIE MOIU(DUKALIUHY,
pacmpocTpaHeHHe B NMPpUPOAE, (HU3MUECKUe U XUMUYECKUE CBOWCTBA. AcopOrusi.
KpyroBopor yrimepoma B mpupone. OKcuabl yriaepoja, MX (QU3HYECKUE W
XUMUYECKUE CBOMCTBA, JCHCTBHE Ha JKUBbIE OpPraHU3MbI, MOJYYCHHE W
MpPUMEHEHUE. DKOJIOTMYECKUE MPOOJIEMBI, CBSI3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUMoTe3a TI00aTbHOTO TMOTEIUICHHUS KiuMaTa, MapHUKOBBIM 3(dekT. YroabpHas
KHCIIOTa U €€ CcolM, uX (PU3MYECKHe M XUMHUYECKHUE CBOICTBA, IMOJIy4YeHUE U
npumeHeHue. KadecTBeHHass peakuuss Ha KapOoHar-uoHbl. Vcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBIIIJIEHHOCTH U CETLCKOM XO35HCTBE.

[lepBoHAUANTEHEBIE TTOHATHUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHSIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTUIICH, YTaHOJI, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOAHBIA Ta3, HEQPTH),
OPOAYKThl UX mepepaloTku (OEH3MH), UX pOJb B OBITY U MNPOMBIILIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: XKUpaX, OelIKax, yriaeBojgax — U ux
poJIM B JKHM3HM 4YeJloBeKa. MarepualbHOE €IUHCTBO OPraHUYECKUX U
HEOPTraHWYECKUX COETMHEHUN.

KpeMHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJyYECHHE W
npumeHeHue. CoemMHEeHMs KpeMHUS B pupoae. OO1me mpeacTaBiIeHus 00 OKCHUIE
kpemaus (IV) u xpemamneBoit kuciaore. CHIMKAThI, UX HCIIOJIb30BaHUE B OBITY, B
MPOMBIIIVIEHHOCTH. BakHeillue cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
IEMEHT, OeToH, xene300eToH. I[lpobiembl 06€30maCHOrO0  UCIOJIb30BAHUS
CTPOUTEINIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUe 00pa3l[0OB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIOTHI,
MIPOBE/ICHUE KAaUECTBEHHBIX PEAKIUN Ha XJIOPUI-UOHBI U HAOJIO/IEHUE MTPU3HAKOB



WX TPOTEKAHMsI, OMBITHI, OTpaXkaromue (PU3NYecCKue U XUMUYECKHE CBOWMCTBA
TraJIOTEHOB M MX COEJUHEHUM (BO3MOXHO MCIOJb30BaHUE BUECOMATEPUAIIOB),
O3HaKOMJICHHUE ¢ 00pa3aMu XJIOPUAOB (TaJOT€HU I0B), O3HAKOMJICHHE ¢ 00pa3iiaMu
ceppl M €€ COeNUHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUAIIOB),
HaOJII0ICHHE TIpollecca OOYTIIMBaHUS caxapa Mol JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYEHUE XUMHUECKIX CBOMCTB pa30aBI€HHON CEpHON KUCIIOTHI,
MPOBEJICHNE KaUeCTBEHHON PEaKIUU Ha CyJb(aT-uoH U HAOIIOJIEHUE TTPU3HaKa e&
MPOTEKaHMs, O3HAKOMJICHUE C (M3MYECKUMHU CBOMCTBaMH a30Ta, (pochopa m ux
COEIMHEHUI (BO3MOKHO MCIIOJIb30BAaHUE BUACOMATEPUAIIOB), 00pa3liaMHu a30THBIX
u dochopHbIX yaoOpeHul, nojaydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUYCHHE
CBOMCTB aMMHMaKa, MPOBEJCHUE KAYECTBEHHBIX pEaKIMi Ha WOH aMMOHHSI U
dbochar-noH W W3yYEHHWE TPU3HAKOB WX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHILICHTPUPOBAHHON a30THOM KHCIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), HM3Yy4YEHHE MOJIEJeH KPUCTANIMYECKUX PEMIETOK ajiMasa,
rpaduta, QyiepeHa, 03HAKOMJIEHHE C MPOIECCOM aJcOpOLMH PacCTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHUBOrasa, IMOJy4YECHHE,
coOupaHue, pacrio3HaBaHUE M W3YYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEACHHE
KAueCTBEHHBIX PEaKlUii Ha KapOOHAT U CUJIMKAT-UOHBI M U3yUEHHE MPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIICHHOCTH,
pelIeHre SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BaxHelllne HeMeTauibl U HX
COEIUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepmogmueckon cucreme xumuueckux siemeHToB J[. .
MenneneeBa u ctpoeHust atoMoB. CtpoeHue MeTaimioB. Metanyeckas CBs3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  pEIIETKA.  ODJIEKTPOXMUMHUYECKHM Pl
HanpspkeHU metaiioB. dusnyeckue 1 XMMUYECKUME CBOMCTBA MeTauioB. O0miue
CHOCOOBI TIONTydeHUs MeTauioB. [loHATHE O KOPPO3WU METAJIOB, OCHOBHBIC
CIIOCOOBI 3alTUTHI UX OT KOoppo3uu. CruiaBsl (CTallb, UyTYH, TIOPATIOMUHHMN, OpOH3a)
U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie mMeTambl: nonoxkenue B Ileproauueckoil cucteMe XUMUYECKHUX
snemeHToB JI. M. MeHnaeneeBa, CTpOCHME UX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaius). OKcuabl U
TUAPOKCUABl HAaTpusi W Kainusg. [IpuMeHeHHe MIETOYHBIX METANIOB U HX
COEMHECHUM.

[Ilenoyno3eMenbHblE METAUIBI MArHUM W KAJIbLUUWA: MOJIOKCHUE B
ITepnoanueckoit cucreMme xumudeckux 3yiemMeHToB J1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupoje. Duznueckue U1 XMMHUYECKHUE CBOMCTBA MArHus U



Kanblus. BaxkHeime coequHeHus KabIus (OKCUI, TUIPOKCHUI, coin). JKECTKOCTD
BOJIbI M CIIOCOOBI €€ YCTpaHEeHUSI.

AJIIOMUHUN: TIOJ1I0)kKeHUE B [leproinueckor CUCTEME XUMUYECKHUX 3JIEMEHTOB
. N. MenneneeBa, CTpOEHHUE aToMa, HaxOXAEHHUE B Ipupoae. Pusnyeckue u
XUMHUYECKHE CBOMCTBA almfOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUIIPOKCUIA
AITIOMUHUSL.

Kenezo: nonoxenue B [lepuognueckoil cucremMe XUMAYECKUAX 3JIEMEHTOB /.
N. MenneneeBa, CTpOEHHE aToMa, HAaXOXJIeHUE B npupone. Dduszuueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabI, TUAPOKCUIBI B comn xkene3a (1) u sxenesa
(I1T), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpasllaMi METAJIOB W CIUTABOB, WX (PU3WYECKUMH
CBOICTBAMH, M3yUYCHHE  PE3yJbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIUSI W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAaHUE BHUEOMATEpPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IPOLIECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJIB30BAaHHWE  BHICOMATEPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KaJabliusl, aTIOMUHUS, [TUHKa, xKeme3a (1)
u xenesa (IIl), menu (II), HaOmroeHME W ONMHMCAHUE MPOILIECCOB OKpAIIUBAHUS
IJJaMEHW MOHAMM HATpUs, Kajausd U Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0BaHKE aM(DOTEPHBIX CBOMCTB I'MAPOKCHIA ATTFOMUHUS U
TUPOKCHIA LIMHKA, PEUICHUE SKCIEPUMEHTANIBHBIX 337a4d 1o TemMe «Bakueiue
METaJUIbl U KX COCTUHEHUS.

XuMus ¥ OKpYyKA0LIA"A cpeaa

BemecTtBa m Marepuasibl B IOBCEIHEBHOM KHW3HHM 4eEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakiui B OwITy. [lepBas momolpb mpu
XUMHYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawllel cpeabl (MpefenbHas J0mycTUMas
KOHIIEHTpanus BeulecTs, nainee — [1JIK). Poib XuMuM B pelIeHUN 3KOJIOTHYECKUX
pooJIeM.

Xumuueckuui IKCnepumenm:

M3yueHHe oOpaslloB MaTepualoB (CTEKJO, CIUIaBbl METAIOB, MOJUMEpPHbIC
MaTepualbl).

Mesricnpeomemmnuwle ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPHU HM3YYEHHM XHMUHU B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 MCIOJb30BaHME KaK OOMUX eCTEeCTBEHHO-HAYUYHBIX
MOHATHM, TaK U TIOHSTUN, SBJISIOIIUXCS CUCTEMHBIMU JIJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LHUKJIA.



OOmmue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHauu3, CHHTE3, KIacCCUPUKAIUs, TEPUOJIUIHOCTh, HAOIIOICHNUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJCNb, SBICHUE, MapPHUKOBBIHA
3 PeKT, TEXHOIOTHS, MaTCPHAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
pPalMOaKTUBHOCTb, MOJIEKYJIa, AIIEKTPUICCKUI 3apsi, IPOBO/THUKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSTHUE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILTUYECKAS
pem€Tka, CIjiaBbl, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/TbI, COHIIE.

buonorus: dortocuHTe3, nbIxanwe, OMocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOpEHMS, MUKPOSJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE TTOPOJIbI, TOJIE3HBIE
UCKOTIaeMBbI€, TOTUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yabTaThl OCBOCHMSI MPOTPAMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJ€ OOy4YEeHHs] XUMUU B €IWHCTBE y4eOHOU H
BOCIIUTATEJILHOMN JIEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUICKHUMU
COIIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH, HPUHSATHIMUA B
oOlllecTBE TMpaBWJIaMHM W HOPMaMH TIOBEJICHHS U CIHOCOOCTBYIOT IMpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIA3AIIMN 00YUYarOIIUXCSl.

JIndHOCTHBIE  pE3yJbTaThl ~ OTPAXAalOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBAaTbCA CHUCTEMON TMO3WUTHUBHBIX LEHHOCTHBIX OpHEHTAUUWd U
pacIIMpeHue OIbITa IEeSITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) IaTpHOTHYECKOTO BOCIIMTAHUS:

LIEHHOCTHOI'0 OTHOILIEHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
M HAydyHOMY HACJEOUI0, MOHUMAHUS 3HAYCHHS XUMUYECKOW HAyKH B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIOCOOHOCTH BJIAACTh JIOCTOBEpHOM HHGOpMaIUE o
MEPEJIOBBIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUS:

MPEJCTABJICHUS O COIMAIBbHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM, Y4EOHOMCCIIEA0BATEIBCKOM, TBOPUECKOM U IPYTUX BUAX ACSITCIBHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHON JESATENbHOCTU TNPU BBIMOIHEHUU
y4eOHBIX, TMO3HABATEIBHBIX 3aJ]lay, BBIMIOJIHEHUHW XUMUUYECKUX JKCIIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIITU
B MPOIIECCE ITOU yUueOHOM AesTENHPHOCTH, TOTOBHOCTH OIEHUBATH CBOE MOBEJICHUE U
MOCTYIKH CBOMX TOBAPHILEH C NO3ULIUA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HAHUSA MOCJICACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'O IO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHHUS O BELIECTBE M XMMUYECKOM PEAKIMH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABJISIOIIME
OCHOBY Il TIOHUMAHHS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU ATUX 3aKOHOMEPHOCTEM;

MMO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA TOJIyYEHHWE HOBBIX 3HAHUU MO
XUMUU, HEOOXOIUMBIC NJii OOBSICHEHHS HaOII0JaeMbIX IPOIIECCOB U SBJICHUH,
MO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIHCKOM KYJIbTYphbl, B TOM YHCIE
HABBIKOB CaMOCTOSATENbHON paboThl C yYEOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEACTBAMU HMH(POPMALMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYYEHHIO M TO3HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOSKTHOW U  HCCIEI0BATEIBCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH M YPOBHS OOYyYEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH HW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHME IOCIEACTBUN H
HEMPUATUE BPEIHBIX MPUBBIYEK (YHIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYpEeHUSI),
HEOOXOJMMOCTH COOJIIOJIEHUS] TpaBWwi O€30MacHOCTH MpH  OOpalieHuu C
XUMHUYECKUMU BEIECTBAMHU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOIr0 BOCIIMTAHMS:

MHTEpEC K MPaKTHUYECKOMY M3yUYEHHUIO Tpodeccuil U Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYY U pe3ybTaTaM TPYI0BOU AEATEILHOCTH, B TOM YKCIIE HA OCHOBE
NPUMEHEHUSI  TNPEIMETHBIX 3HAHWK 10 XWMHH, OCO3HAHHBIA  BBIOOD
WHUBUYAIbHON TPAEKTOPUH MPOJIOKEHHSI 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCrenHon npodeccCuoHanbHOM NeATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIAlITUPOBATHCS B MPOPECCUOHAIBHOMN CPEIIE;

6) 3K0J10rH49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOIE KAK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHMS, MOHMMAHHE IIEHHOCTU 3J0POBOr0 U
Oe3omacHOro o6Opasza KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3HYeCKOMY M TICUXHMYECKOMY 37I0POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHMUS
npaBui 0€30MaCHOTO MOBEJAEHUS TPU padOoTe C BEIIECTBAMM, & TAKXKE B CUTyaIUsX,
YIPOXKAIOIIKUX 30POBbIO U )KU3HHU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, TOJydaeMble TPU M3YUYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTUYECKOM  KYyJNbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M MyTed WX PEeLICHUs] MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanmpeAMETHBIX pe3yJIbTAaTOB BBIJACISIOT 3HAYUMbBIC IS
dbopMHUpOBaHUS MUPOBO33PEHHUS OOIIIEHAYYHBIC TIOHSTHS (3aKOH, TCOPHS, PUHITHII,
rurnore3a, (axkrt, cucTema, TMPOIECC, OSKCHEPUMEHT U JPYroe.), KOTOpHIE
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpEeaMEeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IIEIOCTHOM



HAay4YHOW KapTHHE MHUpa, ¥ YHUBEPCAIbHbIC YUeOHBIC NEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHHUKATHBHBIE, PETYJSITUBHBIC), KOTOpbIE o0OecreyruBarOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBJICHUIO Y4eOHOM
JICATEIILHOCTH.

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUA

ba3oBbie Jiornyeckue aeicTBUA:

YMEHHUSI HCIOJb30BATh MNPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUH
3HAHWUM: PACKPBIBATh CMBICT XHMHYECKHX IMOHATHH (BBIACIATH UX XapaKTEpHBIC
MIPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTHMMHU TOHATHUSMHM), HCIIOIb30BaTh
MOHATHUS JIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpUU ISl KIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIMBATh MPUIMHHO-CICACTBEHHBIC CBSI3M MEXIYy OOBEKTaAMU HW3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, JICTYKTHBHBIC, 110 aHAJIOTHH),
JIeJIaTh BBIBOJBI U 3aKIIOUCHMS;

YMEHHE TMPUMEHSATH B TIPOIECCEe TMO3HAHUS TMOHATUSA (TIPEAMETHBIE H
METanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCTIOJIb3YEMbIE B XUMUH,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUN 3HAK (CHMBOJI dSJIEMEHTA), XUMHUYecKas QopMmyja W ypaBHCHHE
XUMUYECKOW peaKIUuU — MPHU PEIICHUU y4eOHO-IO3HABATENbHbBIX 33/1ad, ¢ YUETOM
3TUX MOJEIBHBIX MPEACTABICHUN BBIABIATh U XAPAKTEPHU30BaTh CYIIECTBEHHBIE
MIPU3HAKHA U3Y4aeMbIX OOBEKTOB — XMMHUYCCKHUX BEIIECTB U XUMUUYECKUX PEaKITuH,
BBIBJSITh  OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CJICACTBEHHBIC CBSI3U U
MPOTHUBOPEUHS B H3yUAEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBbIe ucciaenoBare/ibCKUe J1eliCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJIECHHBIE BOIIPOCHI B KAaYE€CTBE HHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAYECTBE OCHOBBI /ISl HOPMUPOBAHUS TUIIOTE3BI 110 IPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMBIX CYXKICHHIM;

MPUOOPETCHUE OIBITa 110 IUIAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKHX OKCIEPUMEHTOB, yMEHHE HaOIIoJaTh 3a XOJOM IIpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro pe3ysbTaT, (PopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEAOBAHUS, COCTABIIATH OTYET O
poJIeIaHHoOM padoTe.

Pabora c nndopmanmueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATh W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM Mpe/CTaBICHUS, TOTYyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COAEpP)KaHUS, CIPaBOYHBIC
nmocobusi, pecypcbl MHTepHeTa), KpUTHUYECKH OIICHHWBATh IPOTHBOPCUMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



yMEHUE TPUMEHSTh Pa3jIM4HbIe METOJbl M 3alpOoChl MPU MOWCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JIsl BBIITOJIHEHHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEASIEHHOTO TUIIA, PUOOPETEHNE OIBITA B
00JaCTH  WCTOJB30BaHHS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIOIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEIBLHO BHIOMPATH ONTUMANBHYIO (POpMY MpeacTaBieHus nHGopMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl  HECIOKHBIMA CXEMaMH, JharpaMMaMu,
apyrumu hopmMamu rpaduKu ¥ IX KOMOWHAIUSMU,

yMEHUE UCIOJIb30BaTh W AaHAIM3UPOBaTh B TIpoliecce y4eOHOH U
UCCJIEeI0BATENBCKON JEATENHHOCTU MH(DOPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEeNIbCKOTO XO3iCTBa M TPAHCIOPTa HA COCTOSIHME OKPY)KAIOIICH HPUPOTHOM
CpeIbl.

KoMmyHuKkaTHBHbBIE YHHBepPCcabHbIEe YueOHbIe 1elCTBUA:

yYMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ AMAJIOTA U (UJTK) TUCKYCCHUU) TIO CYILIECTBY
oOcyxnaeMoil TeMbl, (HOPMYIUPOBATh CBOU MPEIIONKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEJIOKEHHOM 3a/1a4K;

YMEHUSI  TPEJCTaBIsATh  TOJYyYECHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESATEIbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaxX; JenaThb MPE3eHTALNIO
PE3yNbTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIEepUMEHTa (J1abopaTopHOTO OTbITA,
1abopaTOpHOI pabOTHI IO MUCCICTOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHUSI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM M KCCIIEIOBATENbCKOM  NEATENIbHOCTH  NpU  PEHICHUH
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE Y4&€Ta OOIIMX HMHTEPECOB M COTJIACOBAHMS
no3unuid (00CykaeHHsl, OOMEH MHEHUSMH, «MO3TOBBIC ITYPMBD), KOOPIUHAIIHS
COBMECTHBIX JICCTBUH, OIpeAesieHne KpPUTEPUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBHS:

YMEHUE CaMOCTOSITEIbHO OTMPENEIATh IENH NEATeIbHOCTH, TUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATH M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeIbHOCTh, BBIOUpaTh Hanbosee F3(hPpeKTUBHBIE CIOCOOBI pPEIIeHUsT YUCOHBIX U
MO3HABATEILHBIX 3a/Ja4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBI QITOPUTM JACUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJIYYEHHOTO pPe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITIOJIB30BaTh M aHATM3UPOBATH KOHTEKCTHI, TIPEJIaracMbI€ B YCJIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mnpeaMeTHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
COJIEp KaHMs, YCTAHOBJIEHHOTO JaHHOW QeaepanbHOil paboueld Mporpammoi,
BBIICIIAIOT: OCBOCHHBIC OOYYaIONUMUCS HAay4YHBIC 3HAHUS, YMEHHS U CIOCOOBI



JIercTBUl, crnenuduuecKkue A IPEeAMETHON  0o0macTu  «XHUMHS», BHJIBI
JNEATEIbHOCTH IO  IIOJYYEHHIO HOBOTO  3HAHUA, €ro HWHTEPIpETaluH,
peoOpa30BaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xonIy o0ydenus B 8 kjacce npeIMeTHBIE PE3yJIbTaThl HA 0230BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHWYECKHX IMOHSATHWA: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEIIECTBO, CMECH
(oHOpOIHAs M HEOAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOT0 AJIEeMEHTa B COEIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, SJIECKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasi peaKius, KiacCUUKAIMSA pPEaAKIUH: peakiuu
COCIMHEHUS, PEAKIUMU Pa3J0KEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMe€Ha, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TEIUIOBOM 3(P(HEKT peakiinu,
SJIpO aToMa, JIEKTPOHHBIN CII0M aTomMa, aTOMHasi OpOUTallb, paguyc aToma,
XUMUYECKasl CBS3b, MOJIIPHASI U HEMOJSpHAs KOBAJEHTHAsI CBSI3b, MOHHAS
CBSI3b, HWOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JI0Js BELIECTBA
(mpoueHTHast KOHLEHTpAaIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHYECKHUX TOHSITHUH W
MIPUMEHSITh 3TU NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHHUII;

e HCIONBb30BaTh XHWMHUYECKYIO CHUMBOJHMKY JUIsI COCTaBJICHHS (HOPMYT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

e OINpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHMSX,
CTETICHb  OKHCJICHUS  JJIEMEHTOB B  OWHApHBIX  COCIMHCHMSIX,
MPUHAJJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAcCy COECAMHEHUN 10
dbopmynam, BHUJ XUMUYECKOM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPTraHUYECKUX COCAMHEHUSIX;

e packpbiBaTh cMbIch llepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKEeHUS B llepmoamdeckoi cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOIMuHYO Qopmy Ilepuoguyeckoit
CUCTEMBl XMMHMYECKMX DJJIEMEHTOB: pa3IU4aThb IOHATHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodbounas noarpynna (b-rpynmna)», Mansie u
OOJbIIME TEPHOJBI, COOTHOCHTH OOO3HAYECHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuomuueckass cucrtemMa XuMmudeckux »diemeHToB J[. H.
MeHneneeBay C UHCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi sapa, oOIee YUCIIo AIEKTPOHOB U
pacnpeiesIeHUue UX IO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIIECTB, MO TEIUIOBOMY (P PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAAasi OMMCAHUE NPUMEPAMHU MOJIEKYJISIPHBIX
YPABHEHHUM COOTBETCTBYIOIINX XUMAYECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO OJJIeMeHTa 1o (opMyse COEIUHEHUS,
MacCOBYIO JIOJIKO BEUIECTBA B PACTBOPE, TPOBOJAUTH PACUYETHI 10 YPABHEHUIO
XUMHUYECKOU pEaKInu;

MIPUMEHSITH OCHOBHBIE ONEPAIIUU MBICIUTEIBHOMN AESTEIbHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHME, OOOOIIEHHE, CHUCTeMaTH3alHio, KiIacCU(UKAIIUIO,
BBISIBIICHUE NPUYUMHHO-CIEICTBEHHBIX CBA3€d — [JIl U3YyYEHHUS CBOWCTB
BEIIECTB U XUMHUYECKHX PEaKIHM, €eCTeCTBEHHO-HAyUYHbIC METO/bI
MO3HAHUA — HAOIIOJCHHWE, W3MEpPEHUE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peanbHBIN ¥ MBICJICHHBIN );

CJIeIOBAaTh MpaBUjIaM MOJb30BAHUS XUMHUYECKOW MOCY10H U J1abOpaTOpPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBwiaM oOOpallleHusl C BEIIeCTBAMU B
COOTBETCTBHHM C WMHCTPYKIMSIMH TIO BBIMOJHEHUIO Ja0OpPATOPHBIX
XUMHUYECKUX OTBITOB MO MOJYYESHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia ¥ KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHON
MacCOBOM J0JIEM PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IMPOBOAUTH
XUMHUYECKUE SKCIIEPUMEHTBI 0 PACIIO3HABAHUIO PACTBOPOB IIECIOYEU U
KHUCIIOT C IOMOIIIbIO MHIUKATOPOB (J1aKMyC, (heHoIPTaTeH, METUIOPAHXK U

TpyTue).

K xoHIiy 00ydenus B 9 kjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHSATHH: XHMHYECKUI
AJIIEMEHT, aTOM, MOJIEKYJd, WOH, KaTHOH, AHHMOH, IIPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl Peaklys, XUMUUECKasl CBs3b, TEIJIOBOU d(DPeKT
peakuuu, MOJb,  MOJISIpHBIE ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, JJIEKTPOJIMTHYECKAS] JUCCOLMALMA, PEaKUUA HOHHOIO
oOME€Ha, Karaau3arop, XUMHUYECKOE pPaBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE pPEaKIMM, OKHUCIHTEIbHO-BOCCTAHOBUTEIIbHBIE pEaKIINH,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, OKUCICHHE U BOCCTAHOBIICHHE, aJUIOTPOIUS,
aM(OTEepHOCTb, XUMHUYECKas CBSI3b (xoBaJieHTHasI, MOHHaA,
METAJUTUYECKAs ), KpUCTAIUTNYECKAS PEIIETKA, KOPPO3HS METAILIIOB, CILJIABbI,
CKOPOCTb XMMHUYECKOW peakUuu, MPEAEeIbHO JOMYyCTUMAsi KOHLEHTpALMS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MIPUMEHSITh 3TU MOHSTHUS MPU ONMKUCAHUY BELIECTB U X MPEBPAILICHHUII;
UCIIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JUJII COCTaBlIeHUS (PopMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

OMPENENATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX IJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OMpEeNENEHHOMY KJIAcCy COEIUHEHUN 1o ¢opMmyrnam, BHUI XUMHYECKOU
CBS3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPAX HEOPTaHMYECKUX COCIMHEHUH, TUIl KPUCTATIMYECKON
PEETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci llepuomnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHME: ONUCHIBATh M XapaKTEPU30BaTh
tabmmunyio Gopmy [lepuommueckoid CUCTEMBI XUMHUYECKHX DJIEMEHTOB:
paznuyaTh MOHATUSA «TJaBHasg noarpynma (A-rpynma)y u «moOodHas
noarpynna (b-rpymnmna)», Maneie u OoJiblliM€ MEPHOJIbI, COOTHOCHUTH
0003Ha4YeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOCHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsn  sApa, OOIIee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX IO
AJNIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHHUHN B Mpejenax MajblX MEPHOJIOB U
[JIABHBIX MOJTPYIII C YYETOM CTPOCHUS UX aTOMOB;

KJacCu(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peaKiuu (M0 YUCIY U COCTaBy Y4YaCTBYIOIIMX B peakluu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME M CHEIUPUUECKUE XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHCAHUE
MpuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XUMHUYECKHUX PEaKIIN;

COCTaBJSAITb YPAaBHEHUS JJIEKTPOJUTUYECKOW JUCCOLUUALMU  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TeHEeTHUYECKOM CBSI3U MEXK/y BEIlIeCTBAMU PA3IMYHbIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca 3THX PEaKIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHMSI XUMHUYECKUX IMPEBpAIllCHU B pa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO OJJIeMeHTa 1o (opMyse COEIUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO
XUMHYECKOU pEaKIInu;

coOJTI01aTh TIPaBUIIA TTOJIH30BAHUS XUMUYECKON TTOCYI0M 1 Ta00PAaTOPHBIM
o0opyJoBaHUEM, a TaKXe TNpaBwia OOpalieHus C BelIecTBaMU B
COOTBETCTBHUM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTIBITOB TI0 TIOMYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaka 1 yriaeKkucioro rasa);

MIPOBOJIUTH PEAKIINHU, TTOATBEPKIAIONTNE KaYECTBEHHBIN COCTAaB Pa3IMYHBIX
BEILIECTB: PAaCMO3HABaTh OMNBITHBIM NYTEM XJIOpPUA-, OpPOMHUII-, HOIUA-,
KkapOoHart-, (docdar-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KAaTHOHBI
aMMOHHSI ¥ HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPALIMH MBICIUTEIHON e TENbHOCTU — aHAIIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIICHUE IPUUYUHHO-
CJICICTBEHHBIX CBSI3€H — ST M3yUYEHHUS CBOMCTB BEIIECTB U XUMHUUYECKHUX
peakiuii, €CTeCTBEHHO-HAy4YHbIE€ METOJIbl TO3HAaHUS — HaOMIOACHHE,
U3MEpEeHUe, MOICIIMPOBAHUE, SKCIIEPUMEHT (PeanbHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoauuyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB u dyeKTpoHHbIE (LM pPOBbLIE)
KouTtpoJabHbie [IpakTH4eckune
n/n TeM MPOrpaMMBblI Bcero o0pa3oBaTejibHbIE PeCypchl
padoTsbI padoThI
Paszgea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
Xumus — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 5 bubmuoreka [JOK

' IIPAKTUYECKOU AEATEIbHOCTU https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemecTBa 1 xuMHuueckue 15 1 bubmmoreka [JOK

' peakunu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxkHelinue npeacTraBuTe/ M HEOPraHMYECKNX BellecTB
21 Bosnyx. Kucnopon. [lonsitue 6 bubnuorexa [JOK

) 00 oxcHmax https://m.edsoo.ru/7f41837¢c
27 Bogopon. Ilonsitue o g | bub6mmoreka [IOK

' KHMCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nmoreka [JOK

' OCHOBAHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30

Pasznea 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 3jaeMenToB /{. U. MenjaeseeBa. CTpoenne aToMOB.
XumMnueckas cBsizb. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIHU




[Tepuonnueckuii 3aK0H U

31 IIepuonnueckas cucrema 7 bu6nuoreka [IOK
' XUMHUYECKHUX A1eMeHTOB [[. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoMma
X .
- OI/IMI/I‘leCKaH CBSI3b . BuGmorexa [OK
' KHCTHTEIBHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
o 15 bubmuoreka [JOK
TOTO TO pasiey https://m.edsoo.ru/7f41837¢c
P 3 bu6nuoreka [JOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HauMeHoBaHUe pa3/iesioB U TEM (undposbie)
Ne n/m P Kontpoasnsl | IlpakTuuyeckue bp
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThbI
pecypcsl
Pa3zgea 1. BemecTBo 1 XUMHYECKHEe peaKkuu
11 [loBTOpeHnue u yriayOnenue 3HaHUN 5 | bubnuorexa [IOK
' OCHOBHBIX Pa3/€eJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnmnoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! AUCCOLUALIMSL. 2 1 1 bubnuoreka [IOK
' XHMMHUUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3zgen 2. HeMeTaJJIBI M X COeANHEHHUS
21 OO6m1as XxapakTepruCTUKa XUMHUYECKHIX 4 | bubnmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepuCTUKa XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [JOK
' Pyt £ep https://m.edsoo.ru/7f41a636
COCTMHECHHUS
OOm1ast XxapaKTepUCTHKA XUMUYECKHX
23 aneMeHTOB VA-rpymnmsl. A30t, pochop u ux 7 1 bubmmorexa [JOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHECHHUS
OO01mmas xapakTeprucTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yrinepon u 8 1 2 Bubmmorexa [JOK
' N by ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSTMHCHHUS




Hroro no pazgeny

25

Pa3zgen 3. MeTaJJIbI M X COCAUHECHUSA

N bubmuorexa [JOK
3.1 Obmpe cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneiime MeTauibl U UX COSUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Hroro no pazneny 20
Pa3nes 4. Xumus n okpyskamwuas cpeia
41 B a 3 bubmuorexa [JOK
. €IIeCTBa U MaTepUaIbl B )KH3HH YEIOBE hitps://m.cdsoo.rw/76412636
Hroro no paszneny 3
p 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68







IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
ara DyeKTpoHHbIE M poOBbIE
Kosn4yecTBo A P unpp
No U3ydeHus o0pa3oBaTe/ibHbIE PeCypPChI
Tema ypoka JacoB
n/n
Bcero
[Ipeamer xumun. Pons XUMUU B 5KU3HU
1 pedl 1 2.09 bu6nuoreka LIOK https://m.edsoo.ru/ff0d210c
yenoBeka. Tena v BeliecTBa
2 [ToHsgaTue 0 MeTOIaX MO3HAHUA B XUMUU 1 4.09 bu6nmoreka LIOK https://m.edsoo.ru/ff0d227e
[Tpaxtuueckas padota Ne 1 «IIpaBuna
a0O0THI B JTAOOPATOPUH U TIPUEMBI
3 P patop P 1 9.09 bu6mmoreka [IOK https://m.edsoo.ru/ff0d23dc
oOpareHus ¢ 1abopaTOpHBIM
000pyT0BaHUEM)
Yucteie BemecTBa 1 cMecu. CriocoObl
4 IH . 1 11.09 bu6mmoreka LIOK https://m.edsoo.ru/ff0d26ca
pasneneHust cMecen
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYMCTKH TOBapEHHOMN 1 16.09 bubnuoreka [{OK https:/m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIbl. BXOIHOM KOHTPOJIbL 1 18.09 bub6mmoreka LIOK https://m.edsoo.ru/ff0d2a6c
XHUMHYECKHUE DJIEMEHTBI. 3HAKH (CUMBOJIBI
7 ( ) 1 23.09 bu6nmoreka LIOK https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMECHTOB
[IpocTeie U ClOKHBIE BEMIECTBA 1 25.09 bu6mmoreka IIOK https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 30.09 bubnnoreka [{OK https:/m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyna. BaneHTHOCTD 1 2.10 bubmmoreka LIOK https:/m.edsoo.ru/ff0d2eae

aTOMOB XUMHUYCCKUX DJICMCHTOB




OrtHocUTEeNbHAd aTOMHAs Macca.

11 7.10 bubmuoreka I{OK https://m.edsoo.ru/ff0d323¢
OtHOCUTENbHAs MOJIEKYJISIpHAsi Macca
MaccoBas 107151 XMMHUYECKOTO JIEMEHTa B

12 A 9.10 bubmuoreka [{OK https://m.edsoo.ru/ff0d350¢
COCJTMHEHUH
KonuuectBo BemecTBa. Mojb. MoisipHas

13 - P 14.10 bu6mmoreka IIOK https://m.edsoo.ru/ff0d5230
Macca
du3nIecKre 1 XUMUYSCKUE SIBIICHUS.

14 16.10 bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa
XuMuyeckas peakuus
[Ipu3Haku U yCIIOBHUS MIPOTCKAHUS

15 P Y . p 21.10 bubnnoreka LIOK https://m.edsoo.ru/ff0d3al6
XUMUYECKUX PEAKIIUN
3aKOH COXpaHEHMsI MacChl BEIIECTB.

16 p = 23.10 Bbu6nuoreka LIOK https://m.edsoo.ru/ff0d3b88
XHUMHUUYECKUE YPABHEHUS
Brruucnenus KonnuecTBa, MacChl BEIIECTBA

17 Hf 28.10 bu6nmoreka LIOK https://m.edsoo.ru/ff0d5708
110 YPAaBHEHUSIM XUMHUECKUX PEaAKIINI
Knaccudukanuss XuMHUUeCKUX peakinii

18 (coemuHeHUs, pa3IoKECHHS, 3aMEIICHUS, 6.11 bu6nmoreka [IOK https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-

19 sHimkinoneauct. O6o0menue u 11.11 bu6mmoreka [IOK https:/m.edsoo.ru/ff0d40c4
cHUcTeMaTH3alus 3HaHUI
KonTpoabHnas padora Nel mo Teme

20 P P 13.11 bubnnoreka LIOK https://m.edsoo.ru/ff0d4290
«BemecTBa U XUMHYECKHUE PeAKIHI»
Boznyx — cmecs razos. Coctas Bo3yXxa.

21 Kuciopon — a5eMeHT 1 PpOCTOE BEIIECTBO. 18.11 bubnuoreka L{OK https:/m.edsoo.ru/ff0d448e
O3oH
du3nYecKre 1 XMMUYECKHEe CBOMCTRA

22 KHCJIOpOo/ia (peaKkIuy OKUCIICHUs], TOPEHUE). 20.11 bu6mmoreka LIOK https://m.edsoo.ru/ff0d4614

IMoustue 06 okcumax




CrniocoObI oNTy4eHHs KUCIOpOo/ia B

23 71a00paTOpPUX ¥ IPOMBIIIUIEHHOCTH. 25.11 bubnuoreka [{OK https:/m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoii 3¢ ekt XuMuIeckoil peakiuu,

24 MOHATUE O TEPMOXUMHUYECKOM YPaBHEHUH, 27.11 bu6nmoreka LIOK https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMUYECKUX PEAKIUAX
TorumBo (HedTh, yroiab U METaH).

25 3arpsi3HeHue BO3/ayXa, COCOObI €ro 2.12 bu6nuoreka LIOK https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[TpaxTrueckas padota Ne 3 o Teme

26 «IlonmydeHnue u cobrpanue KUCIOpoa, 4.12 bubmuoteka I{OK https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOMCTBY»

27 Boz10pojt — oJIeMEHT H MPOCTOE BEILICCTBO. 9.12 Bu6miorexa [JOK https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B nmpupoje

28 PH3HHCCKHC 1 XHMHHECKHE CBOHCTBA 11.12 bubnunoreka LIOK https://m.edsoo.ru/ff0d4dd0
Bozopoza. [Ipumenenue Bogopoaa

29 IToHsTHE O KMCIIOTaX U COJISIX 16.12 Bbu6nuoreka LIOK https://m.edsoo.ru/ff0d50d2

30 Cnocobet nostyerus Bo0poa B 18.12 Bu6miorexa LIOK https://m.edsoo.ru/fl0d4ddo
nabopaTopuu
[TpakTrueckas padota Ne 4 o Teme

31 «ITonmydenue u cobupanue BOI0Opoa, 23.12 bu6mmoreka [IOK https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €r0 CBOMCTB»

32 Mounsipablii 00bEM razoB. 3akoH ABorajpo 25.12 bubnuoreka [{OK https:/m.edsoo.ru/ff0d542¢
Brruncinenus o0béMa, KOJIMYECTBA BEIICCTBA

33 rasa o ero M3B€CTHOMY KOJIUYECTBY 30.12 bubnuotexka LHOK https://m.edsoo.ru/ff0d55a0
BEIIECTBA HIIH 00BEMY

34 Bhrancienns 061EMOB rasos 110 ypaBHeHHIO 13.01 bubmnoreka LIOK https://m.edsoo.ru/ff0d5708

pEaKIMU Ha OCHOBE 3aKOHA 00BEMHBIX




OTHOIIIEHUI Ta30B

35 dusnueckre U XUMHUECKHE CBOMCTBA BOBI 15.01 bu6nuoreka LIOK https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuid. [Tonsitue 00

36 20.01 bu6mmoreka LIOK https://m.edsoo.ru/ff0d59e2
WHJIUKATOpax
Bona kak pactBoputens. HacblieHHbIE U

37 HEHACBIIICHHBIE PacTBOPHI. MaccoBas 107 22.01 bubnnoreka L{OK https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
ITpakTnueckas padora Ne 5 o teme
«IIpuroroBiieHrE paCTBOPOB C

38 p . N p vp . 27.01 bubnnoreka LIOK https://m.edsoo.ru/ff0d5eba
omnpeenEHHON MacCOBOM JT0JIe
PacTBOPEHHOTO BEIIECTBAY
KountpoabHas padora Ne2 mo reme

39 P P 29.01 bubmuoreka I{OK https://m.edsoo.ru/ff0d6342
«Kucsopoa. Boanopoa. Boga»
Okcupl: cocTaB, Kiaccuukaus,

40 A Puican 3.02 bubmuoteka [{OK https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydyeHue nu XuMHUUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 5.02 bubmmoteka [{OK https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUs: COCTaB, KiacCUpUKaLus,

42 Puca 10.02 bu6mmoreka LIOK https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
[TonyueHue U XUMHUYECKHUE CBOMCTBA

43 y . 12.02 bubmnoreka LIOK https://m.edsoo.ru/ff0d67ca
OCHOBaHUI
Kucnotsi: cocras, kiaccudukanus,

44 (puxan 17.02 bu6nuoreka LIOK https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 ITonyyeHnue U XMMUYECKUE CBOMCTBA KUCIIOT 19.02 bu6nuoreka LIOK https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKJIATypa, CIIOCOOBI

46 (cpemnne) P 26.02 bu6mmoreka IIOK https://m.edsoo.ru/00ad9474

MMOJIYYCHUSA, XUMHUYCCKHC CBOMCTBaA




47

[Tpaktudeckas padora Ne 6. Pemenue
HKCIIEPUMEHTAIBHBIX 33124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCTMHEHUI»

3.03

bubmuoteka I{OK https://m.edsoo.ru/00ad9b7¢

48

I'eneTrnueckas cBsA3b MEXKIY KIacCaMHu
HEOPraHUYECKUX COCIUHEHUN

5.03

bu6nuoreka LIOK https://m.edsoo.ru/00ad9a50

49

KonTpoasnas pa6ora Ne3 mo teme
"OCHOBHBIE KJIACCHI HEOPTAHUYECKHX
coeMHeHui"

10.03

bubmuoteka [{OK https://m.edsoo.ru/00ad9ela

50

O0001IeHre U cUCTEMaTU3ALINS 3HAHUI

12.03

bu6mmoreka IIOK https://m.edsoo.ru/00ad9cb2

51

[lepBble NOMBITKU KJIaCCU(PUKALIUU
XUMHYECKHX A1eMeHTOB. [IoHATHE O
IpyIIIax CXOAHBIX JIEMEHTOB

17.03

bu6mmoreka LIOK https://m.edsoo.ru/00ad9ffa

52

Ilepnonnueckuii 3akoH u Ilepuonnueckas
CHUCTEMa XUMMHUYECKUX 1eMeHTOB /[, 1.
Menneneesa

19.03

bu6mmoreka [IOK https://m.edsoo.ru/00ada52¢

53

Ilepuonsl, rpymnisl, NOATPYIIIIbI

2.04

Bbu6muoreka LIOK https://m.edsoo.ru/00ada52¢

54

Crpoenune atomoB. CocTaB aTOMHBIX SIIED.
M30TO118I

7.04

bu6nmmoreka [IOK https://m.edsoo.ru/00ada342

55

CtpoeHmue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
anemMeHToB [lepuoanueckoii cucremsr /1. 1.
Meunneneena

9.04

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

56

XapaKkTepucTuKa XMMHIECKOTO 2JIEMEHTA T10
ero nosioxkeHuto B [lepuogudeckoit cucreme
JI. 1. MenneneeBa

14.04

bu6mmoreka IIOK https://m.edsoo.ru/00ada824

57

KonTposbHasi padora Ned mo teme
«CtpoeHue aroma. XuMu4eckasi CBA3b» /
Bcepoccuiickast npoBepoyHas padora

16.04

bu6mmoreka LIOK https://m.edsoo.ru/00adb486




PesepBHbIit ypok. O6001IIeHNE U

58 cuctemaru3ans 3HaHui / Becepoccuiickas 1 21.04 bubnuotexa LJOK https://m.edsoo.ru/00adb33c
npoBepoyHas pabota
3nauenue [lepuonnyeckoro 3aKoHa Jist

a3BUTHUS HAYKH U mipakTuku. J. 1.

59 p Y . p . A 1 23.04 bu6nmoreka LIOK https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, IeIaror U
rpaxIaHuH
DIEKTPOOTPHUIIATETLHOCTh ATOMOB

60 pOOTPHHL 1 28.04 bu6nmoreka [IOK https://m.edsoo.ru/00adaab8
XUMHYECKUX DJIEMEHTOB

61 Honnas xumu4ueckas CBs3b 1 30.04 bu6mmoreka [IOK https://m.edsoo.ru/00adac34

62 KoBasieHTHas nonsipHas XUMUYECKas CBSA3b 1 05.05 bubnnoreka [{OK https:/m.edsoo.ru/00adaab8
KoBanientnast Heno a ecka

63 BAJICHTHA HEMOAPHAS XHMIH & 1 07.05 bu6muoreka LIOK https://m.edsoo.ru/00adaab8
CBSI3b

64 CreneHb OKUCIICHUS 1 12.05 bubmuoreka I{OK https://m.edsoo.ru/00adae28
OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC

65 1 14.05 bu6mmoreka IIOK https://m.edsoo.ru/00adb076
peaKIuu

66 OKHCIUTENN U BOCCTAHOBUTEIIH 1 19.05 bu6mmoreka IIOK https://m.edsoo.ru/00adb076
PesepBHbIit ypok. O000IICHNE U

67 cucreMaruzalus 3HaHui no treme «CtpoeHue 1 21.05 bubnuoteka [{OK https://m.edsoo.ru/00ad9cb2
aToMa. XUMUYECKAas CBSI3b)»
PesepBHbIii ypok. O6001IeHNE U

68 N 1 26.05 bu6nuoreka LIOK https://m.edsoo.ru/ff0d61c6
CUCTeMAaTHU3aIHsI 3HAHHIA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIIACC

N KouunyecTBo 3
° ara JIEKTPOHHBIE HU(POBbIE
Tema ypoka 4acoB A p uugp
n/n U3yYeHUs o0pa3oBaTe/ibHbIE pecypchl
Bcero
1 [Tepuoanueckuii 3akoH. [lepuonnueckast cucteMa XUMHUECKUX 1 509 bu6mmorexa [JOK
snemenTtoB JI. YI. Meneneena ' https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX | 3.09 bubnuorexa LIOK
3JIEMEHTOB NEPBBIX TPEX MEPUOJOB ' https://m.edsoo.ru/00adb6b6
bu6mmoreka [JOK
3 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEILIECTB 1 9.09
uscan P p - https://m.edsoo.ru/00adb7e2
bu6mmorexa [JOK
4 Buibl XUMUYECKOM CBSI3W U TUIIBI KPUCTAINIMYECKUX PEIIETOK 1 10.09
A P p https://m.edsoo.ru/00adbac6
5 KonTpoabnast padora Nel no teme «IloBTopenue u 1 16.09
yriyo0JeHune 3HAHUII OCHOBHBIX pa3/e/ioB Kypca 8 Kkiaccay '
6 Krnaccudukanus XuMHYECKUX PEaKIUN 10 Pa3InYHbIM | 17.09 bu6nuoreka [JOK
IpU3HAKAM ' https://m.edsoo.ru/00adbcb0
7 [TonsiTe 0 cKOpOCTH XMMUYECKOM peakuuu. [loHsTre o 1 53.09 bubnuoreka [IOK
TOMOI'€HHBIX U T€TEPOrCHHBIX PEAKIUAX ' https://m.edsoo.ru/00adbe9a
[TonsiTne 0 XMMHUUYECKOM paBHOBeCHH. DAKTOPBI, BIUSAIOIINE HA
8 CKOpPOCTh XUMHYECKON PEAKIUMHU U MOJ0KEHUE XUMUUECKOTO 1 24.09 bu6morexa TIOK
p pearh ' https://m.edsoo.ru/00adc28¢c
paBHOBeECHS
bubmnoreka LIOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN 1 30.09
pearh https://m.edsoo.ru/00adcade
10 Teopust snexkTposuTUIecKon quccoranuu. CUIbHBIC U clla0bie | 110 bubnuorexa [JOK
DIIEKTPOJIUTHI ' https://m.edsoo.ru/00adcd68
. bubnuorexa [JOK
11 HNonHble ypaBHEHUS peaKknid 1 7.10 1

https://m.edsoo.ru/00add448




12 XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM B CBETE 8.10 bubmuorexa [JOK
MIPEJICTABICHHUA 00 AIEKTPOIIUTHICCKON JTUCCOITUAITTN https://m.edsoo.ru/00add5d8

13 XUMHUYECKUE CBOMCTBA COJIeH B CBETE MPEACTaBIECHUI 00 14.10 bu6nuoreka [IOK
AJIEKTPOIUTUYECKON AUCCOLMALINU https://m.edsoo.ru/00add8b2
14 O000111eHIE U CUCTEMATU3ALU 3HAHUI 15.10 ngi;ﬁf;;gﬁ/%oaddgd“

15 KonTposbHast padora Ne2 mo teme «JI1eKTPOJINTHYCCKAS 2210 bu6numorexa LIOK
aucconuanud. XuMHYeCKHe PeaKIUi B pacTBOpax» https://m.edsoo.ru/00addd12

16 [TpakTrueckas padota Ne 1. «Pemenne skcnepuMeHTATbHBIX 2110 bubnuorexa [JOK
3a71a9)» https://m.edsoo.ru/00addbfa

17 [TonsiTe o rugponu3e comneit 28.10 bu6mmoreka [IOK
https://m.edsoo.ru/00addecO

13 OO6m1ast XxapakTepuCTHKA rajJoreHoB. XMMHUYECKHE CBOMCTBA HA 511 bubmuorexa [JOK
puUMepe XJopa https://m.edsoo.ru/00addfe2

19 XnopoBoaopod. ConsiHas KUCI0Ta, XUMUYECKUE CBOMCTBA, 1111 bubmnoreka LIOK
[OJIy4YEHHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104

20 [IpakTuueckas pabota Ne 2 o reme «llomyuenue constHoi 111 bubnuorexa [IOK
KHUCJIOTbI, U3yUYECHHUE €€ CBOMCTBY https://m.edsoo.ru/00ade348

21 Boruncnenus no ypaBHEHUSIM XUMUYECKUX pEaKLUi, €CIIU OJUH 1811 bubnuoreka LIOK
U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 OOm1ast xapakTepUCTHKA 31eMeHTOB VIA-rpymniisl 19.11 ngg;;fg;gﬁ/léoadeﬂa

” AnnorponHble Moaudukanuu cepsl. Haxoxnenue cepsl u e€ 2511 bubnuorexa LIOK
COEAMHEHUI B IpUpoie. XMMUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoniopoi, cTpoeHue, GU3NIecKue 1 XUMUYECKHE CBOMCTBA 26.11 bubmorexa HHOK

https://m.edsoo.ru/00ade802




Oxcuppl cepbl. CepHast KUCTOTa, PU3NIECKUE U XUMUIECKHE

bubmuorexa [JOK

25 2.12
CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUUECKUE PEAKIIMH, JIEIKALUE B OCHOBE MPOMBIIIEHHOTO
N bu6mmoreka [IOK
26 croco0a MoTy4eHus: CEPHON KUCIOThl. XUMUYECKOe 3.12
. https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOILIEN Cpeibl COETUHEHUSIMU CEPbI
27 Briuucnenue MaccoBoii 1011 BbIX0/1a MPOAYKTA PEAKIIMU 9.12 bubmorexa TIOK
poiy p ' https://m.edsoo.ru/00adec8a
OOw1ast xapaKTepUCTHKA 31€MEHTOB VA-rpynmnsl. A30T,
28 acrpoCTpaHeHHEe B IpUpoAe, GU3NIECKUE U XUMUYECKHE 10.12 bubmorexa TIOK
p Vp p pHpoe, ' https://m.edsoo.ru/00adeea6
CBOMCTBa
29 AMMHaK, ero GU3NIEeCKue U XUMHUYECKHUE CBONCTBA, MTOJTyUCHUE 16.12 bu6mmoreka [IOK
U [IPUMEHEHUE ' https://m.edsoo.ru/00adf004
30 [TpakTrueckas padota Ne 3 o teme «Ilomyyenune ammuaka, 1712 bubnmoreka [JOK
U3YYEHHE €r0 CBONCTBY ' https://m.edsoo.ru/00adf180
" . bubnuorexa [JOK
31 A3oTHas Kuciora, e€ GU3NIeCKne 1 XMMHUIECKHUE CBONCTBA 23.12 1
https://m.edsoo.ru/00adf306
Hcnonps3oBaHne HUTPATOB U COJIEH aMMOHUS B KAUECTBE
32 MUHEPATBHBIX YI0OpeHH. XUMUYECKOE 3arpsi3HEHUE 24.12 bubmorexa TIOK
p N yAobp ’ P ' https://m.edsoo.ru/00adf518
OKPY’KaroIlle cpeibl COEAMHEHUSIMU a30Ta
13 dochop. Oxeun pochopa (V) u pochopHnas kuciora, 30.12 bubnmoreka [JOK
¢bu3nUecKre 1 XUMUYECKHE CBOWCTBA, MOJTyYeHHE ' https://m.edsoo.ru/00adf68a
34 Hcnons3oBanue GpocdaroB B KaueCTBE MHHEPAITBHBIX 13.01 bu6nuoreka [IOK
ya0OpeHui. 3arps3HeHne MPUPOIHON cpeapl hocdaramu ' https://m.edsoo.ru/00adfc20
35 VYraepon, pacnpocTpaHeHHe B IpUpoae, GU3ndeckue u 14.01 bu6nuorexa [IOK
XUMHUUYECKHE CBOMCTBA ' https://m.edsoo.ru/00adfd9¢
Oxcuppl yriaepoaa, ux Gpusndeckue 1 XUMUYECKHUEe CBOMCTBA.
bu6mmoreka [IOK
36 DKoJ0oruueckue MpoOIeMbl, CBsI3aHHBIE C OKCHJIOM YTJIepoa 20.01

av)

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




Bbu6mmorexa [JOK

37 VYronbHas KUCIOTa U €€ CoNu 21.01
https://m.edsoo.ru/00ae006¢c
18 [IpakTuueckas pa6ora Ne 4 no reme "llomyueHue yriiekuciaoro 2701 bubnuorexa LIOK
ra3a. KauectBenHas peakius Ha kapOoHaT-HOH" ' https://m.edsoo.ru/00ae027¢
39 [TepBoHauabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O 28.01 bubnuorexa LIOK
COEIMHEHUX YTIIEpOaa ' https://m.edsoo.ru/00ae054¢
bu6mmoreka [IOK
40 Kpemnuuii u ero coenqunenus 3.02
P A https://m.edsoo.ru/00ae080a
41 [TpakTudeckas pabora Ne 5. PemieHue sKCriepuMeHTaIbHbIX 4.02 bu6nuorexa LIOK
3a7a4 1o TeMe «BaxkHeile HeMeTalIbl U UX COSIUHCHUSY ’ https://m.edsoo.ru/00ac0bf2
4 Kountpoabnas padora Ne3 mo reme «Baxxkneitmme 10.02 bubnuoreka [IOK
HEeMETAJJIbI M UX COeAUHEHU S ' https://m.edsoo.ru/00ac0e18
OO11as XxapakTepuCcTUKa XUMHUYECKHUX AJIEMEHTOB — METaJlJIOB.
bubmnoreka LJOK
43 Mertaunueckas CBsI3b U METAJIMYECKAsl KpUCTANIMYECKas 11.02
. . https://m.edsoo.ru/00ae103e
pemiéTka. PU3NUECKUE CBOMCTBA METAIIOB
44 XUMHYECKHE CBOMCTBA METAIOB. DIIEKTPOXUMHUICCKUN P 17.02 bubnmoreka [JOK
HaIpsHKEHUN METaJIOB ' https://m.edsoo.ru/00ael1156
Oourre ciocoOsl oyyeHus MeTauioB. CriiaBsl. Beraucnenus
45 [0 YPABHEHUSM XMMHUUYECKUX PEAKIUH, €CIIU OJMH U3 PEarcHTOB 18.02 bubmorera [JOK
P p ’ P ' https://m.edsoo.ru/00ael1156
COJICPKUT MPUMECH
bu6mmorexa [JOK
46 [ToHsiTHE O KOPPO3UU METAILIIOB 25.02
PP https://m.edsoo.ru/00ae1278
b K K
47 [[lenounble MeTaIITBI 3.03 nommorexa 110
https://m.edsoo.ru/00ae14b2
bubmnoreka LIOK
48 OKcuIbl ¥ THAPOKCUABI HATPUS M KAJIUSI 4.03
A P g P https://m.edsoo.ru/00ae14b2
. . bu6nuoreka [IOK
49 Ilenoyno3eMeabHbBIE METAIBI — KaJIbIIUM U MarHui 10.03 I

https://m.edsoo.ru/00ael5e8




Bbu6mmorexa [JOK

50 Baxueiine coenuHeHNs KaJIbIUA 11.03
4 H https://m.edsoo.ru/00ac15¢8
51 O0001IeHNEe U CUCTEMATH3AIM 3HAHUN 17.03
N bubmuoreka [JOK
52 JKECTKOCTE BOILI M CIIOCOOBI €€ yCTpaHEHHUS 18.03
A yerp https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padora Ne 6 o reme "JKEcTKOCTh BOMIBI U 104 bubnuoreka LIOK
MeTO/bI €€ yCTpaHeHHs" ' https://m.edsoo.ru/00aelae8
54 AnroMuHUR 7.04 bubmorexa LOK
https://m.edsoo.ru/00aelc64
Bbu6mmorexa [JOK
55 AMmdoTepHbIe CBOMCTBA OKCUIA U THAPOKCHIA 8.04
Gorep a AP g https://m.edsoo.ru/00aelc64
b K
56 Keneso 14.04 nbmmorexa O
https://m.edsoo.ru/00ae1d86
bubmnoreka LJOK
57 Oxcuapl, ruapokcuabl ¥ coiu keie3a (11) u sxemnesa (111 15.04
a AP A (I (I https://m.edsoo.ru/00ae35e6
58 O06001IeHEe ¥ cucTeMaTh3alus 3HaHUi 21.04
59 [TpakTrueckas padota Ne 7. Pemenue skcriepuMeHTaATbHBIX 2204 bubnmoreka [JOK
3a7a4 o TeMe «BaxkHelnme MeTaIbl 1 UX COETUHEHUS ' https://m.edsoo.ru/00ae3de8
Brruucnenus mo ypaBHEHUSAM XUMHUYECKUX PEAKIIUid, €CJIU OJIUH
60 W3 peareHTOB JIaH B U30BITKE I COAEPIKUT IIPUMECH 28.04 Bubmiorexa OK
P N p p ' ’ https://m.edsoo.ru/00ae1750
Brruucnenus MaccoBOil 1011 BBIXO/Aa MPOAYKTa PEAKITUU
61 KonTtpoubHasi pabora Ned o teme «BaxHeiinne MeTaibl 1 29.04
UX COeJUHEHMSD) )
62 O000111eHIE U CUCTEMATU3ALU 3HAHUI 5.05
. bu6mmoreka [IOK
63 BemectBa 1 MaTepuaibl B MOBCETHEBHOM JKU3HU YEJIOBEKA 6.05
https://m.edsoo.ru/00ae3£50
. bubmuoreka IHOK
64 XHUMHYECKOE 3arpA3HEHUE OKPYIKAOIIEH Cpe/bl 12.05 1

https://m.edsoo.ru/00ae4270




Bbu6mmorexa [JOK

65 Posib xuMHM B pelIeHnn IKOJIOTUYECKUX MPOOIeM 1 13.05 hitps://m.edsoo.r/00acd270

66 PesepBHbIil ypok. O600111€HNE U cCTeMaTH3alns 3HaHUN 1 19.05 fgfi;;fg;gﬁ/léoae()doa

67 PesepBHbIil ypok. O6001ICHHE M CCTeMaTH3alHsl 3HAHUT 1 20.05 ngs?;;f:iigg}éoadbwc

68 PesepBHbIit ypok. O600I1IeHNEe U CCTeMaTH3allus 3HaHUN 1 26.05 }l?tptfs?/l;lrifee;sigz/lé%d%bz
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHO#

OBPA3OBATEJBHOMN ITPOT'PAMMBI

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

1

ITo Teme: ((HCpBOHa‘laJ'IBHLIC XUMHNYCCKUC ITOHATHA»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHUECKHX TMOHSITHI: aToM,
MOJIEKYJ1a, XUMHUYECKHI 3JIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OJHOPOAHAS W HEOJHOPOJIHAsS), BaJEHTHOCTH,
OTHOCUTEIbHAs aTOMHasi M MOJIEKYJsipHasi Macca, KOJIMYECTBO
BELIECTBa, MOJIb, MOJISIpHas Macca, MaccoBasl JOJIi XUMHUYECKOTO
AJIEMEHTA B COCIWHEHUH, MOJISIPHBIA 00BEM, XUMUYECKasT PEaKIHs,
KJIaccupuKalus  peakluil: peakluu COCAMHCHHS, PEaKINH
pa3ioKEeHUs, peaKkIMH 3aMElICHUs, peakiuuu oOMeHa, JK30- U
SHIOTEPMUUYECKUE PEaKIMU, TEIUIOBOW A (HEKT peakiuu, pacTBop,

MaccoBasi J10Jig BelecTBa (MPOLIEHTHAs KOHIIEHTPAIHs) B pacTBOPe

1.2

WIUIFOCTPUPOBATb B3aUMOCBS3b OCHOBHBIX XHMHWYCCKUX TIOHATUH U

MNPUMCHATH 3TU MOHATHUA IIPU ONNMCAHHUU BCIICCTB U UX HpeBpaH_IeHI/Iﬁ

1.3

UCTIOJIB30BaTh XMMUYECKYIO CUMBOJIMKY JJISi COCTaBJICHUs (popmyi

BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIUH

1.4

PaCKpbIBaTb CMBICJI 3aKOHOB COXpPAaHCHHA MACChbl BCHICCTB,
MOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O0 YYCHUS, 3aKOHa

ABoraapo

1.5

OnmpeaAciiTb BaJICHTHOCTbL aTOMOB  JJIECMCHTOB B 6I/IHapHBIX

COCOAUMHCHHUAX

1.6

KJIaccu(UIIMPOBaTh XUMHUYECKUE PEAKIMU (IO YUCIY M COCTaBy

YYaCTBYIOLIUX B PEaKIMH BEIIECTB, IO TEINIOBOMY 3D (DEKTY)

1.7

BBIUUCIISATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacChl

BCIICCTB




1.8

BBIUUCIISITH MAaCCOBYIO JIOJII0 XMMHUYECKOI'O 3JieMEeHTa 1o (opmyse

COCIUHCHUA,

1.9

BBIUUCIIATE MACCOBYHO JOJIIO BCHICCTBA B PACTBOPEC

1.10

MIPUMEHSTh €CTECTBEHHOHAYYHbBIE METO/IbI IO3HAHMSI — HAOJI0IeHUE,
U3MEpEeHUe, MOJEIUPOBAHUE, OKCIEPUMEHT  (peajbHbId U

MBICJICHHBIN )

IIo Teme: «BaxHuelimme NMPpEACTABUTCIIM HCOPIraHUICCKUX BCIICCTB»

2.1

PaCKpbIBATb CMBICII OCHOBHBIX XHUMHYCCKUX MMOHSATHUH: OKCHn,

KHUCJI0Ta, OCHOBaHUEC, COJIb

2.2

OTIpEeENATh MPHUHAJJIEKHOCTh BEIIECTB K ONPEAeIEHHOMY KIIaccy

coeaMHeHui o popmynam

23

KJ'IaCCI/I(I)I/II_II/IpOBaTB HCOPTraHNYCCKUC BCIICCTBA

24

XapaKkTepu30BaTh (OMHMCHIBATH) OOIIME XUMHUYECKHE CBOMCTBa
BEIIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPIKIasi OMHCAHUE MPUMEPAMU
MOJIEKYJISIPHBIX ~ YPAaBHEHMH  COOTBETCTBYIOUIMX  XMMHYECKUX

peakuui

2.5

IMPOrHO3MPOBATH CBOMCTBaA B€IICCTB B 3aBHCUMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXXHOCTH IPOTCKAHHUA XHUMHUYCCKUX

HpeBpaH_IeHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

2.6

CIEAOBaTh IMpaBWIaM [OJb30BaHUS XUMHUYECKOW MOCYIOM U
1abopaTopHBIM 000PYJOBaHHEM, a TaKXke MpaBHJIaM OOpalIeHHs C
BEILIECTBAMH B COOTBETCTBUU C MHCTPYKLIMSIMHU IO BBIMOJHEHUIO
71a00PAaTOPHBIX XUMHUYECKHUX OMBITOB MO MOJYUYEHHUIO U COOUPaHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPOAA), IPUTOTOBICHHIO
pacTBOpPOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MIAHUPOBATh U MPOBOJUTH XUMUUYECKHE IKCIIEPUMEHTHI
M0 Pacro3HABAHWIO PACTBOPOB WIEIOYEH M KUCIOT C TMOMOIIBIO

WHIUKATOPOB (JTakmyc, (heHoadTaaenH, METHIOPaHX U JIPYTHe)

2.7

MIPOBOAMTH PACUETHI M0 YPABHEHUIO XUMUYECKOM peaKiuu

Ilo teme: «llepnommueckuid 3akoH u Ilepuognueckass cucrema
xumudeckux snemeHtoB Jl. M. MenneneeBa. CTpoeHune aTOMOB.

Xumudeckas cBI3b. OKHUCIMTEIIFHO-BOCCTAHOBHUTCIIBHEIC PEaKIUum»

3.1

PaCKpbIBATbh CMBICI OCHOBHBIX XHUMHUUYCCKUX TMOHSTHM: SAApPO aToma,

JJICKTPOHHBINA CIIOM aTOMa, aToMHas OpOWTANIb, pPaguyC aroma,




XUMHYECKasd CBA3b, IHOJApHAA W HCIOJJAPHAsA KOBAJICHTHAs CBA3b,
QJICKTPOOTPpUIATCIbHOCTh, HOHHAsA CBA3b, HOH, KAaTHOH, 4AHHWOH,

CTCIICHb OKHCJICHHUA

3.2

KJ'IaCCI/I(l)I/IIlI/IpOBaTB XUMHNYECCKHE 3JICMCHTbBI

3.3

OMHCHIBATh M XapaKTepu30BaTh Tabimunyto Gopmy Ilepuoanueckoi
CUCTeMbl XMMHMYECKUX 3JIEMEHTOB: pa3inyaTh MOHITHUS «TJIaBHAs
noarpynna (Arpynma)» u «mnobounass noxarpynna (brpymnma)y,

«MaJiple» U «OOJIbIIHNEY IEprUOabI

3.4

packpsiBaTh cMbica Ilepumoanueckoro 3akona JI.M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKONM  3aBUCUMOCTH
CBOMCTB XHMHYECKHMX DJIEMEHTOB OT HNX IIOJOKEHUI B

IIepuonnueckoii cucreMe

3.5

COOTHOCUTh O0O3HAUEHUs, KOTOpPhIE WMEIOTCS B  TabmuIe
«Ilepmognyeckass  cucreMa  XuMuyeckux  snemeHToB  J[.U.
MenpeneeBay ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOSHHUSI aTOMOB
XUMHYECKHUX DJIEMEHTOB (COCTaB H 3apsij sapa, OOIIee YHCIIOo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

3.6

OIpCaACIIATh CTCIICHb  OKHCJIICHHA  3JJICMCHTOB B 6I/IH8.pHBIX

COCOAUHCHUAX

3.7

OTpEeNEeNsATh BHJI XUMHUYECKOM CBs3M (KOBaJeHTHAs W HWOHHAs) B

HCOPraHUYCCKUX COCANHCHUAX

9 KVIACC

Kon
NpoBepPsSIeMOTro
pe3yabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

ITo Teme: «BelecTBO 1 XUMUYECKasi pEaKIUs»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHUX IIOHATHH: pacTBOp,
JIEKTPOJIUTBL, HEINEKTPOJIUTHI, 3JIEKTPOIUTUYECKAS JUCCOLUALNS,
peakuuu MOHHOTO oOMeHa, KaTalu3aTop, XUMHUYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTUMBbIe peaxIuu,
OKHCJINTEIbHOBOCCTAHOBUTENbHbIE peakuuu, OKUCJIUTEb,
BOCCTAHOBUTENIb, OKMCJIEHHE M BOCCTAHOBJICHHE, aJJIOTPOINMS,

aMbOTepHOCTh, XHMMHYECKass CBs3b (KOBAJIEHTHAsl, HOHHAs,




MeTaJ'IJ'II/ILIeCKaSI), KpHUCTAJINIMICCKad pGHIéTKa, CIINIaBbl, CKOPOCTH

XUMHYECKOM pCaKnuu

1.2

HIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYCCKUX TIOHATHH U

IMPUMCHATDH 3THU MMOHATHA IIPU ONTMCAHHUU BCIICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS AJIEKTPOJIUTUYECKON ITUCCOLMALUA KHUCIOT,
LIEJIOYEN U COJICH, TOJIHBIE M COKPALLIEHHBIE YPABHEHUS pPEaKLUN

UOHHOI'0 00OMeHa

1.4

PaCKpBIBATE CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBHUTCIIbHBIX pCaKIII/Iﬁ

MMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOTI'O OajaHca dTHX peaKI_II/Iﬁ

1.5

IIpOBOAUTH paC‘IéTH 10 YPAaBHCHHUIO XUMHUYECKOU pe€aKuuun

Ilo Temam: «Hemeramibl U UX COCOUHEHHUSI» U «MeTaibl U UX

COCAUHCHU

2.1

XapakTepu3oBaTh  (omuchiBaTh) oOmMe U creuupuyecKkue
XMMUYECKHE CBOWCTBA MPOCTHIX U CI0XKHBIX BEILECTB, OITBEPXkKAas
ONHCAaHUE TPUMEPAMU MOJEKYJISAPHbIX W HMOHHBIX YpaBHEHMMH

COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ

2.2

COCTAaBJIATb YPABHCHUA pCaKHI/Iﬁ, MOATBCPXKAAOIHNX CYIIECTBOBAHHUC

TCHETHYECKOM CBS3U MCKAY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IMPOrHO3NpPOBAThH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXXHOCTH ITPOTCKaHUA XUMUUYCCKHUX npeBpameHHﬁ B pa3JIMYHbIX

YCHOBUAX

24

CJICAOBAaTh IHpaBuJiaM II0JIb30BaHUA XUMHYECKOU HOCYI[Oﬁ u
abopaTOPHBIM O00OpPYJOBAaHUEM, a TaK)Ke MpaBHJIaM OOpalieHus C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIMSIMH TIO BBITIOJTHEHHUIO
J'[a60paTOpHI>IX XUMHUYCCKUX OIBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3006p8.3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

MPOBOANTh PEAKIUH, MOATBEPKAAIONINE KAYECTBEHHBI COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPHU-,
Opomun, womuna, kapOoHat, Qocdar, cummkar, cynbdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHUS, HOHBI U3yUYE€HHBIX METAJIOB,

MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTraHUUYECKUX BEIIECTB

[To Teme: «XuMus 1 OKpy>Karoias cpeiar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX Xumudeckux mnoHsTui: [IJK

BEILIECTBA; KOPPO3HUsI METAJIIOB




3.2

IMPUMCHATE OCHOBHBLIC OIICpaluu MBICITUTSIIEHOM JACATCIIBHOCTH —
aHallIi3 W CHHTC3, CPABHCHUC, O606H_I€HI/IC, CUCTCMATHU3aluLo,
BBIABJICHUC TMMPUYUHHO-CIICACTBCHHBIX CBsA3CH — oJiL U3Yy4YCHUSA
CBOMCTB BC€IICCTB U XUMHUYCCKHX peaKuHﬁ; C€CTCCTBCHHOHAYYHEIC
METOABI IIO3HAHHUA — Ha6JIIO,Z[eHI/Ie, HU3MCPCHUC, MOACIUPOBAHUC,

9KCIIEPUMEHT (peabHbI U MBICICHHBIN)




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

HepBOHa‘IaJ'II)HBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponb XMMHM B KU3HU YE€IOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemectBa. @U3MUECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonsTue o METOJaX IIO3HAHUA B XUMHH. Yucteie BCIICCTBA U CMECH. Cnioco0n1

Pa3aciICHUs cMmecent

1.3

ATOMBI U MOJICKYIJIBI. Xumudeckue 3aeMeHThl. CHMBOJBI XUMHUUYECKUX

a51eMeHTOB. [IpocThie U c10kKHBIE BenlecTBa. ATOMHO-MOJIEKYJIIPHOE YYEHUE

1.4

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemiecTB. OTHOcHTENbHAas  aTOMHas — Macca.
OtHocuTenbHass MoJeKyJsipHass Macca. MaccoBast J10JI1  XHMHUYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

KomuuectBo BemectBa. Mosb. MosisspHas Mmacca. B3auMocBsA3b KOJIMYECTBA,
Macchl M YHWCJIA CTPYKTYPHBIX €AWHHII BemlecTBa. Pacu€rel mo dopmynam

XUMHNYECKHUX COG)II/IHGHI/II\/'I

1.6

DuU3n4ecKrue U XMMUYECKHE SBICHUSA. XUMHAYECKas PEAKIM U €€ IPU3HAKU.
3aKOH  COXpaHEHMs  MacChl  BeHIeCTB.  XMMHMUYECKHE  ypaBHEHUS.
Knaccudpukanus  xumuyeckux  peakuumid  (COCAMHEHHUS,  Pa3JIOKEHUs,

3aMEIICHHsI, OOMEHA)

1.7

XHUMHUECKUI 3KCHEPUMEHT: 3HAKOMCTBO C XHWMHYECKOW TOCYI0H, ¢
MpaBUjaMu paboTHI B TaOOpaTOpuu U npuéMamu oOpareHus ¢ 1abopaTopHbIM
o0opy/s0OBaHUEM, W3y4Y€HHE M OINUcCaHue (U3MUECKUX CBOICTB 00pa3loB
HEOPraHWYECKUX BEIIeCTB, HaOMIOACHHE (QuU3MUecKuX (IUIABJICHHUE BOCKA,
TasiHUE JIbJ1a, PACTUPAHUE caxapa B CTYINKE, KHIICHHE U KOHJEHCAIHsI BOJIbI) U
XUMHYECKUX (TOpeHHE CBEYM, MPOKAIMBAHME MEIHOM MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHWM, HAOJIOJEHWE W OIMCaHue
MPU3HAKOB TMPOTEKAHUS XHUMHUYECKUX peakIuil (paszmokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHCJIOTHl C XJIOPHUIOM Oapus, pas3lioKeHHUe

rujpokcuia meau(ll) npu HarpeBaHuu, B3aUMOACHCTBHE XKelle3a C PACTBOPOM




conu meau(Il), m3ydenne cnoco0oB pa3eneHus: cMecei (C TOMOIIbI0 MarHUTa,
GbwIbTpOBaHKE, BBINIAPUBAHKE, JUCTUILIAIMS, XpoMaTtorpadus), IpoBeICHUE
OYNCTKM TIOBAPEHHOH CONM, HAONIOJACHWE W ONHCAaHHE pPEe3yJIbTAaTOB
MIPOBEJICHUS OIBITA, HJUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHUST MAacChl, CO3/IaHUEC

Mozelei MOJIeKy (IIapoCTEePKHEBBIX )

Baxueiiue npeacraBuTeIM HEOPraHMYECKUX BEIIECTB

2.1

Boznyx — cmech razos. CocraB Bo3ayxa. Kucnopog — ajeMeHT M mpocToe
BenecTBo. HaxoxaeHue kuciopoaa B npupoje, PU3ndeckue U XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Okcunsl. [Ipumenenue kucnopoaa. CrnocoOb
MOJIy4EHUsI KHUCJIOpPOJa B JIa0OpaTOpUU W TMPOMBINUICHHOCTH. KpyroBopoT

KHCJIOpOJda B ITPUPOJL. O30H — AJUIOTpOITHAA MO,[[I/I(I)I/IKE[LII/IH KHucJjopoaa

2.2

TernoBoil 3hdexT XUMHUYECKOW peakLUud, TePMOXUMHUYECKHE YpaBHEHMS,
9K30- M SHJOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib U MeTaH. 3arpsi3HeHue

BO3yXa, YCHIICHUC TapHHUKOBOI'O Sq)(beKTa, pa3spymeHue 030HOBOT'O CJI0A
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Bognopoxn — snemeHT u npocroe BewectBo. Haxoxaenue Bogopoaa B IpUpOLE,
¢bm3uYecKue M XMMHYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHUSI.

Kucnote! 1 conu
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MonsipHblii 00BEM ra3oB. PacuéThl 10 XUMUYECKUM YpaBHEHUSIM

2.5

dusnyeckue CcBoOWcTBa BOAbBL. Boma kak pactBoputens. PacTBOphI.
HacplilienHbie 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTD BEHIECTB B BOJIE.
MaccoBass 10151 BelleCTBa B pacTBOpe. XHUMHUYECKHUE CBONCTBA BOJBI.
OcHoBanus. Posb pacTBOpoB B mpHpoje U B KU3HU ueioBeka. Kpyrosopot
BOJIbl B TMpHUpOAE. 3arps3HEHHE NpHUPOJIHBIX BoA. OXpaHa W OYHUCTKA

MIPUPOAHBIX BO

2.6

Knaccudukanus neoprannmueckux coenuHeHuid. Oxcuapl. Kimaccudukarms
OKCHJIOB: cojieo0pa3yromue (OCHOBHbIE, KHCIOTHbIE, aM(oTepHble) U
HecoseoOpasyrone. HomeHnkinaTypa okcuaoB. OU3MUECKUE M XUMHUECKUE

CBOMCTBA OKCHIOB. [TosryueHue okcuaos

2.7

OcHoBanus. Knaccudukanust ocHoBaHMM: HIENOYM UM HEPaCTBOPUMBIE
ocHoBaHus. HoMeHkaTypa ocHoBaHuil. Du3ndeckue 1 XMMHYECKHE CBOMCTBA

ocHoBaHwuil. [lonyueHne ocHOBaHUIA

2.8

Kucnoter. Knaccugpukauusa kucnor. Homenkiarypa kucnor. ®usnueckue u
XUMHAYECKHUE CBOICTBA KHUCIOT. Psan aktuBHOCTH MeTtayuioB H.H. Bexerosa.

[Tonyuyenue kucior

2.9

Comun. Homenknarypa cosneit. dusnyeckue U XMMHUYECKHE CBOMCTBA COJICH.




[Tomyuenue conen

2.10

I'enermyeckas CBA3b MCXKAY KiiaCCaMU HECOPraHUYCCKUX COCHHH@HI/Iﬁ

2.11

XHWMHUYECKUN SKCHEPUMEHT: KAayECTBEHHOE OIpPEACIICHUE COACPKAHUSA
KHCIIOpOJia B BO3MyXe, MOJIyYeHHEe, cOOMpaHue, paclio3HaBaHWE U M3yueHUeE
CBOMCTB KHUCIJIOpO/A, HAOJI0/IEHUE B3aUMO/IEHCTBUS BELIECTB C KUCIOPOAOM U
yCIIOBUSI BOSHUKHOBEHHUSI U MPEKPAIlIeHUs TOpPEeHUs (T0XkKapa), 03HAKOMIICHHUE C
o0OpasllaMu OKCHJIOB M OIMCAaHWE HX CBOMCTB, TMOJy4YeHHE, COOMpaHHE,
pacrno3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJIOpOJa (FOpEHHUE), B3aUMOJICHCTBUE
BOJIOpOJA c OKCHJIOM menu(Il) (BO3MOXKHO HCIIOJIb30BaHHUE
BUJICOMATEpPHAJIOB), HAOII0/IeHuE O0pa3loB BELIECTB KOJUYECTBOM 1 MOIIb,
UCCIIeIOBAaHNE OCOOCHHOCTEH  pacTBOpPEHHs] BEHIECTB C  Pa3IUYHON
pacTBOPUMOCTBIO, MPUTOTOBIECHHUE PACTBOPOB C OMNPEACIEHHON MacCOBOU
J0JIE pacTBOPEHHOTO BEIIECTBA, B3aUMOJCICTBHME BOJBI C METaNIaMU
(HaTpueM W KajblMeM) (BO3MOXKHO MCIOJIb30BaHUE BHUACOMATEPUATIOB),
ONpEIEICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IOMOIUBK) HHIAUKATOPOB,
UCCIIeIOBaHHEe OOpPa3I[OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOIOZICHUE WM3MEHEHUsS OKPAaCKh HHAMKATOPOB B pacTBOpax KHCIOT U
uienoydei, n3ydenue B3aumopeicteus okcuna meau(Il) ¢ pactBopom cepHoit
KHUCJIOTBI, KHCJIOT C MeETaulaMH, peakIuil HeUTpaau3aluu, MNOJydYeHHe
HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOIO MeETaula JPYruM U3
pacTBoOpa ColM, pelIeHUe dKCIEPUMEHTANBHBIX 3a7a4 1o Teme «BaxHeiimme

KJIaCChI HCOPraHNMYCCKUX CO@HHH@HHﬁ)}

[Tepuonuueckuii 3akoH u [lepruoanyeckasi cucTeMa XUMUYECKUX 3JIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMOB. XUMHUYECKask CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCJIbHBIC PCAKITNN

3.1

[lepBrie MONBITKM KiIacCUPUKAMM XMUMHYECKUX dyieMeHToB. lloHsaTne o
Ipynnax CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U ILIEIOYHO3EMEIbHBIE METAILIBI,
rajJlOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTepHbIC

OKCHUIBI U THAPOKCHUJIbI

3.2

Ilepuognueckuii 3akoH. Ilepuognueckas cucrtemMa XMMHUYECKUX JIEMEHTOB
JH.N. MenneneeBa. KoporkonepuomHas u ATUHHONEpuogHast (HopMel
[Tepuonuueckoit cucrembl xumuueckux osiementoB J[.M. Menpgeneena.
IIepuons! u rpynnbel. @U3AYECKUI CMBICI MOPAIKOBOIO HOMEPA, HOMEPOB

[IEpUOJIa U TPYIIIbI JIEMEHTA

3.3

CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. H3oTomEI. 3J'ICKTp0HBI. CTpOCHI/IC




AJIEKTPOHHBIX 000JIOYEK aTOMOB MeEpBBHIX 20 XHUMHYECKHUX DIJIEMEHTOB
Ilepuonuueckou cuctemsl J[.1. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nosuoxeHuto B Ilepuoanueckoii cucreme [I.1. Menneneena

3.4

BaKOHOMepHOCTI/I HN3MCHCHHA pauyCa aTOMOB XHMHUYCCKHUX OJJICMCHTOB,
METAIJIMYECKUX M HEMETaNIMYeCKUX CBOICTB IO TpyIIaM M IepHOJaM.
3nauenue [lepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMbI XMMHUYECKUX
3JIEMEHTOB ISl pa3BUTHA Hayku W nipakTuku. .M. MenzaeneeB — y4éHbli u

rpaxJIaHuH

3.5

Xumunueckass cBs3b. KoBaneHTHass (HOJsipHass W HEMOJsIpHAsi) CBS3b.

BJ'IeKTPOOTpI/IHaTeHBHOCTB XHMHYECKHX 3JIeMeHTOB. loHHas CBI3b

3.6

Crenenb okucienus. OKUCIUTETbHOBOCCTAHOBUTEINIbHBIEC peakiuu. [Iporeccsl

OKMCJICHHS U BOCCTaHOBJICHUA. OKHCIUTEIIN U BOCCTAHOBUTECIIH

3.7

XUMHUYECKUH HKCHEPUMEHT: H3Y4YeHHE O0Opas3IoB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aWMOJECHCTBHE TMIPOKCHUAA LIUHKA C PACTBOPAMU KHUCIOT H
LIEJI0YEH, TIPOBEICHUE OIBITOB, MITOCTPUPYIOIIHUX IPUMEPBI OKUCIUTEIBHO-

BOCCTAaHOBUTENbHBIX peakluil (frOpeHue, peakliuy pas3ioKeH!s, COETMHEHNS)

9 KUIIACC

Kon

HPOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

BemectBo u xumuyeckas peakuus. Ilosropenue

1.1

Ilepuonnueckuii 3akoH. Ilepuoanueckas cuCTEMa XUMUYECKUX JJIEMEHTOB
.. Menneneea. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XMMHYECKHUX DJIEMEHTOB IIEPBBIX TPEX MEPUOMIOB, Kalvs, KaJbLUS U HX
COCIMHEHHI B COOTBETCTBUHU C IOJOKEHUEM 3JIEMEHTOB B llepmoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BeHIECTBA: BHbl XMUMHYECKON CBsI3M. THUIBI KpPUCTAUIMUECKUX
peméToK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTANIMYECKON
peméTK M BHUAAa XUMHYEeCKoW cBsi3u. Kiaccudukamuss ¥ HOMEHKIATypa
HEOPraHUYECKUX BEUIECTB (MEXKIyHAapOJHAas M TpUBHAJbHas). XUMHUYECKUE
CBOICTBa BELIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJlaccaM HEOPraHUYeCKHX

COCHHHCHHﬁ, FeHCTUYCCKas CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Knaccudukanus XuMU4ecKUX peakiuii o pa3IMyHbIM IPU3HAKAM (IO YUCITY U

COCTABY YYACTBYIOIIMX B PEAKIMHM BENIECTB, MO TEIJIOBOMY dddekrty, mo




W3MCHCHHIO CTCIICHEH OKHCIICHHSI XUMHUICCKUX 3JICMCHTOB, IIO O6paTI/IMOCTI/I,
o y4acTuro KaTanmaTopa). OK30- WH OHAOTCPMUYCCKHUEC pCaKIuu,

TEPMOXUMHUYECKHE YpaBHEHUS. [[IOHITHE O CKOPOCTH XMMUYECKON peakLu

1.4

[Tonsatne 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKUX peakuusx. [loHsTue o
TOMOTE€HHBIX W TETEePOreHHbIX peakuusax. lloHatne o XumMUUecKOM
paBHOBecuH. DakTOpbl, BIUAIOIMIME HA CKOPOCTb XUMHUYECKOM pEaKLMU M

IMMOJIOKCHUEC XUMHUYCCKOI'0O paBHOBCCHUS

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE  PEAaKLMH,  JIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu. CocTaBiIeHUE ypaBHEHUN
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUA € MCIOJIB30BAHUEM METOAA

QJICKTPOHHOI'O OanaHca

1.6

Teopus MEeKTPOIIUTUYECKON TUCCOLMALMUA. DIIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtunonsl, aHnonsl. MexaHu3M JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
XUMH4eckol cBsa3u. CreneHs auccounanyy. CUIIbHbIE U C1a0ble SIEKTPOIMUTHI.
Peaknuu noHHOTO OOMEHa. Y CIIOBUS NMPOTEKAHUsI peaKIMii MOHHOTO OOMeHa,
IIOJIHBIE M COKpall€HHbIE MOHHBbIE ypaBHEHUs peakuuil. CBONCTBAa KHUCIIOT,
OCHOBAaHMH M cCOJed B CBETE€ MPEJICTABICHUH 00 3JIEKTPOIUTUUYECKON

nuccouranuu. KauecTBeHHbIEe peakiiny Ha HOHBL. [[oHATHE 0 THApOIN3E conen

1.7

XVUMUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHUCTALTUYCCKHX
pEIIETOK HEOPraHWYECKUX BEHIECTB — METAJUIOB W HEMETauioB (rpaduta u
ayMasa), CIOXHBIX BEIISCTB (XJIOpUA HATPHS); UCCICIOBAHNE 3aBUCHMOCTH
CKOPOCTH XMMHYECKOH PEaKIMu OT BO3JACHCTBUS pa3IUYHBIX (HPaKTOPOB;
WCCIICIOBAHUE  DJICKTPONPOBOJAHOCTH  PacTBOPOB  BEHIECTB, Ipollecca
JUCCOLIMAIIMN  KHUCJIOT, IIeJIoueld W coyied (BO3MOXKHO HCITOJIb30BAHHE
BUJICOMATEpPHUAIIOB); IIPOBEJIECHUE ONBITOB, WJUIIOCTPUPYIOLIUX IPU3HAKU
MPOTEKAHUS pEaKIMii HOHHOTO0 0OMeHa (00pa3oBaHUE OCaKa, BHIJICIICHHE Ta3a,
o0Opa3oBaHHe BOJIbI); OMBITOB, HIITIOCTPUPYIOIIUX MPUMEPHl OKUCIHTEIHHO-
BOCCTAHOBUTENIBHBIX peakluil (TOpeHne, peakuu pas3yioKeHNs, COETUHEHN);
pacro3HaBaHHE HEOPTaHMYECKHUX BEIIECTB C TIOMOINBIO Kav4eCTBEHHBIX

peaKI_[I/Iﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns u ux COCAUHCHUA

2.1

OO6miass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHble cTeneHu OokucieHus. CTpoeHue W (PuU3HUYECKHEe CBOWCTBA
MPOCTHIX BELIECTB — TAJION€HOB. XMMUYECKUE CBOKWCTBA HA MPUMEPE XJIOpa

(B3aMMOJIEHICTBHE C METaJUIaMH, HEMETAJNIAMH, IeJI04aMu). XIJIOPOBOJIOPOI.




ConsiHass KHCTIOTa, XHUMHYECKHE CBOWCTBA, IMIOJIy4YeHHE, TPUMEHEHHE.
JelcTBue xjopa W XJOPOBOAOPOJA HA OpPraHuU3M 4YeJoBeka. BaxkHenmine

XJIOPUABI U UX HAXOXKICHUC B IPUPOAC

2.2

OO6mas xapakrepucTtuka 3meMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe cTeneHH okucaeHus. CTpoeHue 1 pu3nveckue cBoicTa
NPOCTBIX BEIIECTB — KHCIOPOAAa M Cepbl. AJUIOTPONHBIE MOAU(DUKANU
KHCJIOpOJa M cepbl. XUMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHUE,
¢u3nueckue M XUMHUYECKHe cBOHCTBAa. OKCHABI cepbl Kak IMPEICTaBUTENN
KHUCJIOTHBIX OKcHJI0B. CepHas KUCIIOTa, PU3NYECKUE U XUMUYECKHE CBOMCTBA
(obmue Kak mpeAcTaBUTeNs Kilacca KUCIOT U cnenuduyeckue). XuMHUuecKue
peaxIyu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIIOC00a MOyueHHsI CEPHOM
kucaotel. [Ipumenenne. Conu cepHOM KUCIOTHI, KAYECTBEHHAsl peaklus Ha
cyabdar-uoH. HaxoxaeHue cepsl 1 €€ COeMHEHUI B MpUpoie. XUMHUUECKOe
3arpsi3HEHUE OKPY KAoIEel Cpellbl COeAMHEHUSIMHU cepbl (KUCIOTHBIE JTOXKIH,

3arpsA3HCHHUC BO3lyXa U BOI[OéMOB), CITIOCOOBI €ro npeaAOTBPAILICHHUA
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OOmast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIeHUs. A30T, paclpoCTpaHEHHE B
npupoze, pusnyeckue 1 XuMudeckue cBoiictsa. Kpyrosopot azora B mpupoze.
AmMMHak, ero (Qu3MuecKMe W XUMHUECKHME CBOICTBA, TMOJy4eHHE U
npumeHeHne. Conu aMMOHMS, UX (U3MYECKHEe M XMMUYECKHE CBOMNCTBa,
npuMeHeHue. KauecTBeHHas peakiys Ha MOHbl aMMOHUS. A30THas KUCIIOTa, €€
nojryueHue, pu3nveckre U XMMHYecKre CBOicTBa (001ue Kak IpeICTaBuTeNs
KJacca KUCIOT M cneuupuyeckue). Vcnonab3oBaHWe HUTPATOB U coJiei
aMMOHHMSI B Kaue€CTBE MUHEPAJIbHBIX yn0OpeHuil. XUMHUYECKOe 3arpsi3HEHHE
OKpY’Kalollel cpeibl COETUHEHUAMU a30Ta (KUCIIOTHBIE A0, 3arps3HEHUE

BO3/1yXa, MOYBBI U BOJJOEMOB)
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docdop, atorponHbie MoguduKanuu Gochopa, GU3NIECKUE U XUMHUECKUE
ceorictBa. Oxcun ¢dochopa(V) u dochopnas kucnora, (GU3HUECKHE H
XMMHYECKHE CBOMCTBa, mosyueHue. Mcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPAJIbHBIX YI0OpEeHUN

2.5

OO6mas xapakrepuctuka daeMeHTOB IVA-rpynmel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUsA. YTIJIEepoAd, aJJIOTPOIHBIE
MOAU(UKAIINK, PACIIPOCTPAHCHHE B TPHUPOAE, (PU3HMUECKUE W XUMHUUYECKHE
cBoiictBa. Ancop6uus. Kpyrosopot yrinepozaa B npupojae. OKCHbl yriepona,
X (U3NYECKUe M XMMUYECKHE CBOWCTBA, JCHCTBHE Ha YKUBBIC OpPraHU3MBI,

IMOJIYYCHHUEC U IPUMCHCHUC. DKOJIOTHYECKHE HpO6J'I€MI>I, CBsI3aHHBIC C OKCHIOM




yraepona(lV); runmoresa rino0anbHOTO MOTEIUICHHS KIMMAaTa, MAapHUKOBBIN
a¢ddext. YrompHas KHCIOTa U €€ comM, uX (U3MUeckue W XUMUYECKUE
CBOWCTBA, MOJly4eHUe U nMpuMeHeHue. KauecTBeHHast peakuus Ha KapOoHAT-
WoHBI. Vcronb3oBaHre kKapOOHATOB B OBITY, MEIHMIIMHE, TPOMBIIICHHOCTH U

CEJILCKOM XO34HCTBE

2.6

[IepBoHayanbHbIE TOHATUS 00 OPTrAaHMYECKUX BEIECTBAX KAK O COCAMHEHUSX
yriaepoaa (MeTaH, 9TaH, ATHJIEH, alETWIEH, 3TaHOJ, MNIMLEPHH, YKCyCHas
kucnora). Mx cocrtaB m xumuueckoe ctpoeHue. [lonstue o Ouonoruyecku
BOKHBIX BEIECTBAX: XUpax, O€IKax, yIrJIeBOJaXx — M HUX POJH B KU3HH
yelnoBeka. MarepuanbHOE€ €IMHCTBO OpPraHHMYECKUX W HEOPTraHUYEeCKHX

COEIMHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XUMHUYECKHE CBOWCTBA, IOJyY€HHUE U
npumenenue. CoeauHeHuss KpeMHUs B mpupoje. OOmue npeacTaBieHus o0
okcue kpemHusi(IV) u kpemHueBoit kucinore. CUIMKAThI, UX UCIIOJIb30BAHUE B
OBITY, METMIIMHE, IPOMBILIUIEHHOCTH. BakHel1ue CTpouTelbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. [Ipobnembl Ge3omacHOro

HCIIOJIB30BAHUSA CTPOUTCIIbHBIX MaTCpHUAJIOB B HOBCC}IHCBHOﬁ KU3HU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHE 00pa3lioB HEOPraHWYECKUX BEIIECTB,
CBOICTB COJISIHOM KHMCIIOTHI; IPOBE/IEHNE KAUeCTBEHHBIX PEaKIUi Ha XJIOPU-
WOHBI W HAOJIOJICHHE NPU3HAKOB HMX IPOTEKAHUS; OMBITHI, OTPAKAIOIINE
buznyeckue U XUMUYECKHE CBOWCTBA TaJIOTEHOB U UX COEAMHEHUN (BO3MOMXKHO
UCIIOJIb30BaHUE BHJICOMATEPUAIIOB); O3HAKOMJICHHE C 00pa3laMu XJIOPHJIOB
(ramoreHnI0B); O3HAKOMJICHHE C O00pa3laMu cepbl U €€ COeAMHEHUSIMHU
(BO3MOXXHO HCIOJB30BAHME BHJIEOMATEPUANIOB); HAOIIOJCHUE Ipoliecca
o0OyrauBaHUs caxapa MoJ IeHCTBUEM KOHILIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3y4YeHHE XMMHUECKUX CBOMCTB pa30aBIeHHON CEPHON KHUCIOTHI, POBEACHUE
Ka4eCTBEHHOM peaknuu Ha cynb(ar-uoH W HAOMIOACHHWE TMpH3HAaKa eé
MPOTEKaHUs; O3HAKOMJICHHE ¢ PU3NUECKIMH CBOMCTBaMH a30Ta, (pochopa u nux
COEMHEHUI (BO3MOXHO HCIIOJIB30BAHUE BHJICOMATEPUANIOB), OOpa3LaMu
a30THBIX U (pochopHBIX y1oOpeHnii; moTydeHrne, CoOnpaHue, pacro3HaBaHue U
U3yYCeHUE CBOWCTB aMMHUaKa; MPOBEACHHE KAaYECTBEHHBIX PEAKIUil Ha HOH
aMMOHUS ¥ ¢ochaT-nOH © H3YYCHHE MPU3HAKOB UX TPOTEKaHUS,
B3aMMOJEHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BHIEOMATEPUAIIOB); U3YyYEHHUE MOJENEH KPUCTAIIIMYECKUX
pem€Tok anmasza, rpadura, (QymiepeHa; O03HAKOMJIEHHE C IPOLIECCOM

az[cop6u1/m paCTBopéHHHX BCIICCTB dAKTUBHUPOBAHHBIM yFHéM )4 YCTpOﬁCTBOM




IPOTUBOIa3a; MOJYy4YEHHE, COOMpaHUE, PACIlO3HABAaHHE U M3YUYCHHE CBOWCTB
YIJIEKUCIIOrO Tra3a; MpOBEJeHHE KAaueCTBEHHBIX peaklUui Ha KapOoHAT- U
CWJIMKAT-UOHBl M W3yYEHHE INPU3HAKOB UX MPOTEKAHUS; O3HAKOMIICHHE C
NPOAYKIHEH CHINKATHOW MPOMBIIIJIEHHOCTH; PELIEHUE KCIIEPUMEHTAIBHBIX

3a71a4 110 TeMe «BakHenle HeMeTaUIbl U UX COSIUHEHUS

MeTamisl 1 ux COCIUHCHUA

3.1

OO6mias xapakTepUCTUKAa XUMHUYECKUX IJIEMEHTOB — METAJUIOB HA OCHOBAHHUU
ux nojoxeHus B llepuonuueckod cucteMe XUMHUYECKUX 3yemeHToB J[.H.
MenneneeBa u ctpoeHus aroMoB. CTpoeHHe MEeTaJI0B. MeTarinueckas CBs3b
M METaJUIMYecKass KpPUCTAJUIMYECKass pPEIETKa. JJIEKTPOXUMHUYECKUH psij

HaHpﬂ)KCHI/Iﬁ MCTAJJIOB

3.2

du3nyeckue 1 XUMUUECKHe CBOMCTBa MeTauioB. O0I1ue croco0bl MOTyYeHUS
MeTasuioB. [ToHsTHE O KOPPO3UHM METAIIIIOB, OCHOBHBIE CTIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CcTajib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIIEHHOCTH

3.3

[lenounsle MeTaybl: MoyiokeHue B Ileproguueckoil cuCcTeMEe XUMHUYECKHX
anemenToB JI.M. MeHeneeBa; CTpoeHUE UX aTOMOB; HAXOXIEHUE B IIPUPOJE.
®u3nyecKknue 1 XMMUUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaius). Okcuabl
U TUJIPOKCUABI HaTpus W Kanus. [IpuMeHeHHe IIeNOYHBIX METaUIOB U MX

COEeIMHEHUN
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IIlenouyHo3eMenbHbIE METAIbl MarHui M KajdbI[UM: IIOJ0XKEHHE B
[Iepnonnueckoit cucrteme xumuueckux dneMeHToB J[.M. Menneneesa;
CTPOEHUE UX ATOMOB; HaXOXKJICHUE B mpupoje. Pu3nueckue U XUMMHUYECKUE
CBOMCTBA MarHus W KaJblus. BakHeimme coeauHeHUs Kaiablids (OKCH,

TUAPOKCH, o). KECTKOCTH BOJBI U CIOCOOBI €€ yCTpaHEHHS

3.5

AmromuHuit: nonoxenue B [lepuonnueckoil cucteMe XUMHUECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHHe aTOMa; HaXOKIAEHUE B npupoje. Pusndeckue u
XUMHYECKHE CBOMCTBA amoMHUHHUA. AMOTEpHBIE CBOHCTBA OKCHIA U

TUAPOKCHJIA AITFOMUHUS

3.6

Keneszo: nonoxenue B [lepuonnueckoi cucteMe XuMuyeckux aneMmentos J1.1.
MeHnneneeBa; CTpoeHHME aToMa; HaxoXKJIeHue B npupoae. duznueckue M
XUMHUYECKHe CBOMCTBa xene3a. OKcuabl, TuApoKcuabl U coiu sxeneza(ll) u

xene3a(lll), ux coctas, CBOICTBA U TIOJIyYCHHUE

3.7

XUMUYeCKUH OKCIICPUMECHT: O3BHAKOMJICHUE C O6p33HaMI/I METAIJIOB H CIIJIaBOB,

nX (1)I/I3I/I‘-ICCKI/IMI/I CBOﬁCTBaMH; HN3YUCHUC PEC3YJIbTATOB KOPPO3HMU MCTAJJIOB




(BO3MOXHO WCITIOJIb30BAaHUE BUJICOMATEPHAIIOB), 0COOEHHOCTEHN
B3aMMOJCHCTBHSl OKCHIA Kalbllud M HaTpus C BOIOM (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOU BOJIBI,
mporecca TOpPeHHsl JKelle3a B KHUCIopoJe (BO3MOXKHO —HCIIOJIb30BaHUE
BUIEOMATEPHAJIOB); IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLM HA HOHBI
(MarHusi, Kanplus, amoMuHus, uuHka, skenesa(ll) u sxenesa(Ill), meau(Il);
HaOJIr0/IeHUE U ONMCaHKe MPOLIECCOB OKPALIMBAHUS TUIAMEHH HOHAMU HaTpPHUS,
Kaauss M Kaublusg  (BO3MOXKHO  MCIIOJIb30BAaHME  BMJIEOMATEPHAJIOB);
uccienoBanre am(poTepHBIX CBOMCTB T'MJIPOKCHIA aTIOMUHUS U TUIPOKCHUIA
[IMHKA; PeIIeHUe KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BaxHelnme MeTamibl

N UX COCOAUHCHUI»

XUMHUS U OKpY’Karolas cpena

4.1

HoBrsle maTepuanbl 1 TexHOJOrHH. BellecTBa 1 MaTepuainbl B TOBCEIHEBHOM
YKU3HM YelloBeKa. XUMHUS U 3J10poBbe. be3ornacHoe ucnoyib30BaHuE BEIIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas momolps mpu XUMUYECKUX 0XOrax U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJIOIMYECKOH  IPaMOTHOCTU.  XHUMHUYECKOE  3arpsi3HEHUE
okpyxaromient cpeasl [TK. Ponb xumun B pelieHuN SKOJI0IrHYeCKUX MpoOeM.
[IpupoaHble MCTOUYHUKHU YTIEBOAOPOAOB (Yrosib, MPUPOAHBIN ra3, He(Tb),

MPOAYKTHI MX TIEpepabOTKH, UX POJIb B OBITY M MPOMBIIIIICHHOCTH

4.3

XUMUYECKUH SKCIIEPUMEHT: U3ydeHne 00pa3lioB MaTepralioB (CTEKIIO, CIIJIaBbl

MCTAJIJIOB, ITOJIMMCPHBLIC MaTepI/IaHH)




IHPOBEPSAEMBIE HA OI'D 110 XUMHUHU TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OFPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoOro
TpedoOBaHMS

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3y/bTaTaM
0a30BOIr0 yPpOBHSI 0CBOEHHSI OCHOBHOI 00pa30oBaTe/IbHOM
MpOrpamMMsbl OCHOBHOTI0 0011ero od0pazoBanus Ha ocHoBe PI'OC

1

IIpencraBnenue:

1.1

O IO03HAaBAaEMOCTU SIBJICHUH MNpPUPOAbI, MOHUMAHHE OOBEKTHUBHON
3HaYMMOCTH OCHOB XMMMYECKOW HayKH KakK 00JaCTH COBPEMEHHOI'0
€CTECTBO3HAHHUS, KOMIIOHEHTa OOILIEH KyJIbTYphl M INPaKTUYECKOU
NEeSITEeIbHOCTH YEeJIOBEKa B YCIOBHUAX COBPEMEHHOrO OOIIECTBa;

IMOHUMAHHUEC MECTAa XUMHUU CPCAN APYTrUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOAAX ITO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TECOPETUYCCKUX METOJAaX HMCCICAOBAHUSA BCIICCTB W H3YUYCHUIA
XUMHNYCCKHUX peaKHHﬁ; YMCHHUEC HCIHOJIB30BaTb MOJACIN  UIA

0OBACHCHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

o chepax mpoecCHOHATBHOM IeATETLHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMEHHBIMU TEXHOJIOTHSIMA, OCHOBAHHBIMH Ha JIOCTHKCHHUSX
XUMHYECKON HAYKH, YTO IMO3BOJHUT OOYYAIOIIUMCS PacCMaTPHUBAThH
XUMHUI0O Kak cdepy cBoed  Oymymiedl  mpodeccuoHaIbHOU
NEeSITeNbHOCTH M CHENaTh OCO3HAHHBIA BBIOOD XHMHH Kak
NpoQHUIBLHOTO MpeAMeTa IPH TEepexoJe Ha YPOBEHb CPEIHETO

ob1ero oopazoBaHus

BianeHune cucreMol XUMHUYECKMX 3HAHUM U yMEHHUE IIPUMEHSATH

CUCTEMY XUMHNYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BO)KHEHIIINEG XMMUYECKUE TOHATHUS: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYyJIa, BEIIECTBO, IPOCTOE U CI0KHOE BEILECTBO, OJHOPOIHAS U
HEOJHOPOJHAsT CMECh, OTHOCHUTEIIbHBIC aTOMHAs M MOJIEKYJSApHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHWE, COJIb (CpPEAHsIsl), XUMUYECKas
peaKkiys, peaknud COCTUHEHMS, PEaKIUH Ppas3lIOKEHHs, PEaKIuu
3aMEeIeHUs], Peaku OOMeHa, TEIUIOBOM A(PQEeKT peakuuu, 3K30- U

OHAOTCPMHUYCCKHUEC PCAKINM, PACTBOP, MACCOBAA HOJII XUMHUYCCKOT'O




JJIEeMEHTa B  COCIMHEHHWH, MaccoBasi JIOJii U IMPOLIEHTHas
KOHILIEHTpALUs BEIIECTBA B paCTBOPE, SIIPO aTOMa, HJIEKTPOHHBIN CIIOM
aToma, aToMHasi OpOUTaNb, PagUyC aToMa, BAJIEHTHOCTb, CTEIEHBb
OKHCIJIEHUSI, XUMUYECKas CBSI3b, 3JIEKTPOOTPULIATEIbHOCTD, MOJIIpHAs
U HEIOJISIpHAs KOBAJIEHTHAsl CBS3b, MOHHAS CBS3b, METAJUIMUYECKAs
CBSI3b, KpUCTAJUINYECKAs pelI€TKa (ATOMHAs!, HOHHAsI, MeTaJlJIuecKas,
MOJIEKYJIIpHasi), UOH, KaTHOH, aHUOH, 3JIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOJIMTUYECKAs JAMCCOLMALMS, PEaKUUd MOHHOIO OOMEHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIbHBIE  PEaKIUM,  OKUCIUTENb U
BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAHOBJIEHME, 3JIEKTPOJIU3,
XMMHUYECKOE DPABHOBECUE, OOpaTHMble M HEOOpaTHMBbIE DPEaKLUH,
CKOpOCTb XUMMYECKOW peakuuu, kartamusatop, I[IJIK, kopposus

METaJJIOB, CILIABEI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XHMMHH: 3aKOH COXPaHEHHS MaccChl,
nepuoanueckui 3akoH .M. Menpneneesa, 3akOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOTaPO
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TEOPUM  XUMHUH:  ATOMHO-MOJIEKYJISIDHAs  TEOpHs,  TEOPHs

SHGKTpOHHTquCKOﬁ Jucconuanum

BrnaneHue ocHoBaMHM XUMHYECKOM rpaMOTHOCTH, BKJIFOYAIOIICH:

3.1

yMEHHE TMPAaBWJIBHO HCIIOJNIb30BaTh W3YYCHHBIE BEIIECTBA W
MaTepuanbl (B TOM YHCIIE MHHEpPAIbHBIC YIAOOPECHHS, METAJUTBl H
CIUIaBBbI, TMPOIYKTHI MepepabOTKH MPUPOIHBIX  HCTOYHUKOB
YTIIEBOIOPOAOB (YTJIs, MPUPOAHOTO ra3za, HepTH) B OBITY, CETLCKOM
XO34WCTBE, Ha TPOM3BOJCTBE W IOHWMAHHE 3HAYCHUS IHKHUPOB,
OENKOB,  YIJIEBOAOB I  OpraHM3Ma  4YellOBEKa; yMEHHUeE
MIPOTHO3MPOBATh BIMSHHE BEIICCTB M XMMHYECKHUX IPOIECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOUIYIO IPUPOAHYIO CpELLy

3.2

YMCHHUEC UHTCTPUPOBATHL XUMUYCCKHUC 3HAHUA CO 3HAHUAMU JPYTUX

y4eOHBIX IPEIMETOB

33

HaJIM4Yue OMbITa pabOThI C PA3IMYHBIMU UCTOYHUKAMU UH(pOpMaLUU
10 XMMUU (Hay4Has M HAy4YHO-TIOMYJIsIpHAs JUTEparypa, CIOBapH,

CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

34

YMCHUC 00BEKTHBHO OLICHMBATDH I/IH(i)OpMaIII/IIO 0 BCUICCTBAX, HX
OpeBpaliCHUAX MW IMPAKTHUYCCKOM INPpUMCHCHUN W  YMCHUC

HCIIOJIH30BaTh €€ AJI1 pCHICHU A yqe6H0-HO3HaBaT€HBHHX 3aaa4




Brnanenue ocHoBamMu MOHATUHHOIO amnmapaTta U CUMBOJAYECKOTO
SI3bIKa XMMUHU JIJIS1 COCTaBIIEHUSI POPMYJT HEOPTraHMUYECKUX BEIIECTB,
YPAaBHEHUN XHUMHUYECKMX pPEaKIUd; OCHOBAMHU XHMHUYECKOU

HomeHkatypsl (IUPAC u TpuBHanbsHOiN)

YMeHne 0ObsCHATH CBS3b MOJOXKEHHS dieMeHTa B [leproandeckoit
CUCTCMC C YHUCIIOBBIMHU XapPAKTCPUCTHKAMHU CTPOCHUA AaTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsia sapa, OOIIee YHUCIIO
AJNIEKTPOHOB), paclpeAeieHUEM ODIIEKTPOHOB IO SHEPreTHUYECKHM

YPOBHAM aTOMOB IICPBBIX TpéX NEproa0B, Kallusd U KaJIbIUA

[IpencraBinenne O  MEPUOJWYECKONM  3aBUCUMOCTH  CBOWMCTB
XUMHUYECKUX JIEMEHTOB (paguyc aToMa, AJIEKTPOOTPHUIIATEIHLHOCTS ),
HpOCTI)IX MU CJIOXHBIX BCIICCTB OT IIOJOXCHUSA JJICMCHTOB B
[lepuonnueckoit cucreme (B MajblXx TMEPHOJIAX W  TJIABHBIX

MOArpynmnax) 1 3J€KTPOHHOTO CTPOEHUS aTOMa

YMmenue KinaccupuImpoBaTh:

7.1

XUMHNYECCKHE 3JICMCHTbBI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYECKNEC pCaKIn

YMeHue onpeaensiTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKHCJICHHUA XUMHWYCCKUX IJICMCHTOB, 3aps/]g

HOHa

8.2

BHUJI XUMHUYECKOM CBS3M U TUIl KPUCTAJUIMYECKOU CTPYKTYphl B

COCOAUHCHHUAX

8.3

XapakTep cpelibl B BOJHBIX paCTBOPax BEUIECTB (KUCIOT, OCHOBAHMIA)

8.4

OKHCJIHNTCIIb 1 BOCCTAaHOBUTCIIb

YMeHue XapaKTCprU30BaTb (I)I/ISI/ILIGCKI/IG 1 XUMHYECKHE CBOMCTRBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJAOPOH, TrpaduT, anmMas,
KpeMHUH, a3or, docdop, cepa, XJIOp, HATPUH, KaaWil, MarHui,

KaJIbIIMH, aJTFOMHHHH, KEJIe30)

9.2

CIIOKHBIX BEIECTB, B TOM YHCJIE€ HMX BOJTHBIX pPacTBOpoB (BoIa,
aMMHaK, XJIOPOBOAOPOJ, CEPOBOIOPOJ, OKCHIBI W THUIAPOKCHUIBI
MetamioB [-IIA rpynm, amomunns, meau (II), nunka, xenesa (II u
1), oxcuast yriuepoaa (I u IV), kpemuus (IV), azota u dpocdopa (111

u V), cepel (IV u VI), cepHucras, cepHas, a30TUCTas, a30THasi,




dbocdopHas, yrojibHas, KpeMHUEBAsI KICJIOTA U UX COJIH)

9.3

MPOTHO3UPOBATh M  XapaKTEPU30BaTh CBOWCTBAa BEIIECTB B
3aBUCUMOCTH OT UX COCTaBa U CTPOEHUs, IIPUMEHEHUE BEILIECTB B
3aBUCUMOCTM  OT HX CBOMCTB, BO3MOYKHOCTb IPOTEKAHUS

XUMHNYCCKHX npeBpameHHﬁ B PA3JIMYHBIX YCIOBUAX
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YMeHue cCoCTaBIIsITh MOJICKYJISIPHBIC 1 HOHHBIC YPABHCHU A peaKHHﬁ,

B TOM YHCIJIC:

10.1

peakIuii HOHHOTO OOMeHa

10.2

OKHCIIHNTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/IfI

10.3

WIUTIOCTPUPYIOIIUX XHUMHUYCCKUC CBOMCTBA HU3YYCHHBIX KJIaCCOB

(rpyni) HeOpraHMYECKUX BEIIECTB

10.4

MOATBCPIKAAOIUX I'CHECTUYCCKYIO B3aMMOCBA3b MCKIY HUMU

11

YMeHue BBIYUCIATH (IPOBOIUTE PACUETHI):

OTHOCHUTEJIbHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MAacChbl BELIECTB,

MAaCCOBYIO JOJIIO XUMHUYCCKOI'O 3JICMEHTA B COCAUHCHUHN

11.2

MAacCCOBYIO JOJIIO BEIICCTBA B paCTBOPE,

11.3

KOJIMYCCTBO BCHICCTBA U €TI0 MACCY, 00BEM ra3oB

11.4

0 YPAaBHCHUAM XHUMHUYCCKUX peaKI_[I/Ifl K HaXOAUTb KOJIMYCCTBO

BEIIIECTBA, 00BEM U MacCy peareHTOB WM MPOITyKTOB PEaKIuu

12

Bnanenue (3HaHne OCHOB):

12.1

OCHOBHBIMM  METOJIaMH  HAy4YHOro IO3HaHMs  (HabroaeHue,
U3MEpEeHNE, SIKCIIEPUMEHT, MOJICIIMPOBAHUE ) TIPU U3YUYCHHUHU BEIIECTB
U XMMHUYECKUX SIBIICHUH;, yMeHHE C(HOpMYIHpPOBATH MpoOIeMy U

MIPEJJIOKUTH IMyTH €€ pelIeHuUs

12.2

Oe3omacHOM pa6OTBI C XMMHUYCCKHMMHU BCIICCTBAMH, XHUMHYSCKOHN

MIOCY 101 1 J1abOpaTOpHBIM 00OPY0BaHUEM

12.3

IpaBUJIaMU 6e30macHoro oOpaiteHus c BELIECTBaMH,
UCMOJIb3YEMBbIMU B IIOBCEHEBHOM KU3HM, NPaBHJIaMH NOBEJCHUS B
Hensax cOepekeHust 370pPOBbs M OKPYXKAIOIIEH NMPUPOTHOU Cpembl;
MMOHMMAaHHE BpeJa (0MacHOCTH) BO3IEHCTBUS Ha JKUBBIE OPraHU3MBI
OIIpENEIEHHBIX BELIECTB, Croco0oB YMEHBILIEHUS u

MpeaAOTBPAIICHHA UX BPCIAHOTO BOBHCﬁCTBHH

13

Hammumne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHUA U OCYIICCTBIICHUSA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:




13.1

HU3YUYCHUC n OIIMCaHHEC (1)I/I3I/I'~I€CKI/IX CBOICTB BCIICCTB,
O3HaKOMJICHHUC C (1)I/I3I/IHCCKI/IMI/I U XUMHUYCCKHUMU ABJIICHUAMM, OIIBITHI,

WUTIOCTPUPYIOIIME MTPU3HAKU MPOTEKAHUS XUMUUECKUX PEaKIIUM

13.2

U3y4eHHE CIIOCO00B pa3JeNIeHUs cMecer

13.3

MOJIyYeHUE KHUCJIOpPOJa M H3Y4YEHHE €ro CBOMCTB; IOJy4YeHHE
BOZOPOJIa ¥ U3YYEHUE €T0 CBOWCTB; MOJTYYCHHUE YIIIEKUCIIOTO Tra3a u
W3y4Y€HUE €ro CBOMCTB; IMOJyYEHHE aMMHaKa M H3Y4YEHHE €ro

CBOICTB

13.4

MIPUTOTOBJICHUE PACTBOPOB C OMNpeAeNEHHOW MacCoBOW JoJeit

pacTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHWE  HWHIUKATOPOB  (JlakMyca,  METWUJIOpaHXka |
denondranenna) 1y onpeaeeHus XapakTepa Cpellbl B pacTBOpax

KHUCJIOT U LIeo4ei

13.6

WCCJICIOBAHUE W ONHMCAHHE CBOWCTB HEOPraHWYECKUX BEILECTB
Pa3MYHBIX KJIACCOB; U3yYEHHUE B3aUMOJICHCTBHS KHUCIIOT C METANIaMH,
OKCUJAMHM  METaJUIOB,  pPacCTBOPUMBIMU M HEPACTBOPUMBIMU
OCHOBAaHHUSIMH, COJISIMU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI;
BBITECHEHME OJHOTO MeTajula JpPYyrMM M3 pacTBopa COJH;
UCCIIeIOBaHNEe aM(POTEPHBIX CBOWCTB THUIPOKCHUIOB ATIOMHHHS H

IIUHKA

13.7

PCUICHUEC DKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNUYCCKUX COCHHHCHHﬁ)); ((3JIGKTp0JII/ITI/I‘IeCKa$I
JUucconuanus, «Baxnenmme HeMeTalIbl M HX COCOUHCHUAY,

«Baneiimie MeTajabl U UX COCTUHEHUS)

13.8

XUMHYECKHE  DKCIEPUMEHTBI,  HUTIOCTPUPYIOIINE  MPU3HAKH
MPOTEKAHUS PEAKIIMH MOHHOTO 0OMEHa; KaYeCTBCHHBIC peaKIny Ha
MPHUCYTCTBYIOIIME B BOAHBIX PAcTBOpPAaX HOHBI: XJIOpUA-, OpOMHUI-,
wonun-, cynbdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-aHUOHBI,
THIIPOKCHU/I-UOHBI, KATHOHBI aMMOHUSI, MATHUS, KJIbIIHS, ATFOMUHHS,

xenesa (2+) u xenesa (3+), menu (2+), nMHKA

14

YmMmeHnue:

14.1

MIPEJCTaBIATh PE3YJbTaThl SKCIEPUMEHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, T'paQUKOB M TAOIUI M BBIABIATH SMIMPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATDH CBA3U MCKOY PCAJIbHO Ha6JIIOI[a€MBIMI/I




XUMHWYCCKUMHU ABJICHUAMU W IIpoHECCaMH, IMPOUCXOAAIIUMU B

MaKpO- 1 MUKPOMHUPEC, 00BACHATH IMPHUYHUHBI MHOFOO6paSI/I$I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 9K3AMEHE I10 XUMHUH

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJ'ILHBIe XHUMHUYCCKUC ITOHATHA

1.1

Uuctele BemecTBa U cMecu. CriocoObl pa3aeneHus: cMecei

1.2

ATOMBI M MOJICKYIJIBI. Xumuueckue d31eMeHThl. CHMBOJBI XHUMHYECKHX

9JICMCHTOB. HpOCTLIe " CJIOKHBIC BEUICCTBA.

1.3

Xumuyeckass ¢opmysa. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB.

CreneHp OKUCIEHUSA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OTHocHUTEeNnbHAS aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHad Macca. MaccoBas J0JI1 XUMHYECKOT'O 9JICMCHTA

B COCAMHCHUHN

1.5

KomnyectBo BemectBa. Monbs. MonspHast macca. MonspHblii 00bEM Tra30B.

Bzanmocss3b KOJIMYCCTBA, MACChl U YHCJIa CTPYKTYPHBIX CAWHHIL BEIICCTBA

1.6

du3nyeckre U XUMUUECKHUE SBJIEHUA. XUMHYECKas pcakuus u eé IMPU3HAKH.

3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHMUYECKHUE YpaBHCHHUA

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XMMUYECKUX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[lepnonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHYECKHX AJIEMEHTOB
.M. Menneneesa. Ilepuonsl u rpynmnbl. @U3HYECKU CMBICI OPSIKOBOIO

HOMEpa, HOMEPOB MEPHOJia U FPYIIIbI JIEMEHTA

2.2

Crpoenue atomoB. CoctaB aToMHBIX siep. M3otonel. Dnexkrponbl. CTpoeHue
JNIEKTPOHHBIX 000JI0YEK aTroMOB TMepBbIX 20 XUMHYECKHX DJIEMEHTOB

ITepnonnueckoii cucremst J1.11. Menneneena
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3aKOHOMCpHOCTI/I B U3MCHCHUH CBOMCTB XMMHYCCKHX 3JICMCHTOB MEPBLIX Tpex
nepruoaoB, Kajluid, KaJlbIHsia (pazmyca aTOMOB, OJJICKTPOOTPULATCIBbHOCTH,
METATIMYCCKUX HW HCMCTAIIIMYCCKHX CBOﬁCTB) n ux COGI[I/IHGHI/Iﬁ B
COOTBCTCTBHH C IIOJIOKCHHEM OJICEMCHTOB B Hepnozu/mecr(oﬁ CHCTEME U

CTPOCHUCM HUX aTOMOB

CrpoeHue BemecTBa

3.1

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHasT M HEMOJIApHAs) CBS3b.

SHGKTPOOTPI/IHEITCJIBHOCTB XHUMHUYCCKHUX DJICMCHTOB. Honnas CBs3b.




Meramnuueckas CBSI3b

3.2

Tunsl KkpucTaNIMYeCKUX pPEIETOK (aTOMHas, HOHHAs, MeTajulnyeckas),
3aBUCUMOCTDb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKON PELIETKU U BUAA

XUMHYECKOH CBSI3U

Baxwuelie npeacraBuTeNM HEOPraHMYECKHX BellecTB. Hemeramwibl M uX

coeIMHEHMs. MeTalIbl U UX COeAUHEHUS

4.1

Knaccuukanus u HOMEHKJIaTypa HEOPraHMYECKUX COCIMHEHMH: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHUCJIOTHBIE, amQoTepHBIC) U
HecoJieoOpa3yromye; OCHOBAHWH (UIEIOYM M HEPACTBOPUMBIE OCHOBAHUS);
KUCJIOT (KUCIOPOACOJEpKalUe U OECKUCIOPOAHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2

dusnyecke W XUMHUYECKHE CBOMCTBA IMPOCThIX BCHICCTB-HEMETAJIJIOB!

BOJIOPO/1a, XJIOpa, KUCIOPOa, CEPhI, a30Ta, pochopa, yriaepoia, KpeMHHS

4.3

du3znueckue U XUMHYECKHE CBOMCTBa IMMPOCTBHIX BCIICCTB-MCTAJIJIOB: JIUTUA,
HaTpuA, KaJIud, Mardivis U KaJIbOWs, aJIlOMUHUSA, KEJIC3a. BJ'IGKT];)OXI/IMI/ILIGCKI/II\/'I

paa HaHpH)KeHI/Iﬁ METAJIJIOB

4.4

DU3NYECKUE U XUMUUYECKHE CBOKMCTBA BOJAOPOAHBIX COEAMHEHU HEMETAIIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, aMMHUAKA

4.5

dusznueckre U XMMUYECKHE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tonyuenue

OKCHUJ0B HEMETAIJIOB

4.6

Xumnueckue cBoiicTBa okcuaoB: MetawioB [A-IIIA rpynn, uuaka, meau(Il) u

xenesza(ll, I1I). [Tomy4yeHne OKCUAOB METAITIOB

4.7

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEPHBIX THAPOKCHIOB (Ha IpUMeEpe
THAPOKCHUIIOB QJIOMUHHUA, Kejie3a, [HMHKA). llomydeHne OCHOBaHUW U

amM(OTEepPHBIX TUIPOKCUIIOB

4.8

OO0mre XMMHUYECKHe CBOWCTBA KHCIIOT: XJIOPOBOJIOPOIHON, CEPOBOOPOIHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (HocHOpHOM, KPeMHHEBOU, yroiabHOU. OcoObie
XMMUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEpHOM M a30THOH KHCIOT.

[Tonyuenue xucior

4.9

OOure xuMUYecKre CBoWCTBa cpenHux coieil. [lomyyenue coneit

4.10

[Tonyuenue, coOupaHue, pacro3HaBaHHE BOAOPOJAA, KUCIOpPOJa, aMMHaKa,

YIJICKHUCIIOTO I'a3a B J'Ia60paTOpI/II/I

4.11

[Tonmyuyenne amMmmuaka, CEpHOM U a30THOM KUCIIOT B MpOMBIIUIeHHOCTH. O01mue




CIIOCOOBI MMOJIy4YCHHA MCTAJIJIOB

4.12

I'eneTrmueckas CBA3b MCXKOY KilaCCaMU HECOPraHUYCCKUX COC)]I/IHGHI/Iﬁ

XUMUYECKUE PEAKIUU

5.1

Knaccugukanus XuMUUeCKUX peakuil o pa3iInyHbIM IPU3HAKaM: 110 YUCITY U
COCTaBy YYacCTBYIOLIMX B PEaKIMM BELIECTB, MO TEIUIOBOMY 3(deKTy, 1o

N3MEHEHMIO CTEIICHEH OKMCIICHUS XUMUUECKIX DJIEMECHTOB

5.2

TermoBolr >h(}EKT XUMHUECKOM peakiuH, TEPMOXHMHUYECKHE YpaBHEHUS.

OK30- U OHAOTCPMHUYCCKUC PCAKIINH. TepMOXI/IMI/I‘{eCKI/Ie YpaBHCHUA

53

OKI/ICHI/ITCHLHOBOCCTaHOBI/ITCHBHbIG peaKI_II/II/I. OKI/ICHI/ITCHI/I N BOCCTAHOBUTCIIN.
[Ipomecchl  OKUCHEHWS W BOCCTAHOBJICHHS.  DJEKTPOHHBIM  OaiaHc

OKHUCIIMTEIIbHOBOCCTAHOBUTEIIHbHOM peaknuuun

54

TCOpI/IH BHCKTpOHI/ITH‘{CCKOﬁ JUCColranu. KaTI/IOHLI, AHHUOHBI. 3HeKTp0J’II/ITLI

1 HEANEKTPOJuThI. CHUIIbHBIC U C1a0bIe AIEKTPOIUTHL. CTENEHb JUCCOIMAIIHI

5.5

Peakniun nonHoro ooMeHa. Y CloBUs MPOTEKAHUs PEeaKIMid MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_IéHHBIe HOHHBIC YPAaBHCHUSA peaKLII/Iﬁ

XUMUS ¥ OKpy’Karolas cpeja

6.1

BemectBa m marepuansl B NOBCEIHEBHOM JKHM3HU 4eEJIOBEKa. be3omacHoe
WCIIOJIh30BAaHNE BEIECTB M XMMHUYECKUX pEakiui B jJabopaTopuu U OBITY.

HepBaﬁ nomMouib Mpu XUMHYICCKUX 0XKOraX U OTPABJICHUAX

6.2

XUMHUECKOE 3arpsA3HEHUE OKpY)KaloIlel cpelbl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3/yXa M BOJAOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenvHas nomyctumasi koHueHTpauus BemectB (IIK). Ponp xumuu B
pEIICHUH DKOJIOTUYECKUX TMpolieM. YCWIeHHe TapHUKOBOTO Jddekra,

paspylieHre 030HOBOTO CJIOs

6.3

[Tpumenenue cepsl, a3ota, dpochopa, yriepoaa, KpEMHUS U UX COCAHMHECHUH B
GBITy, MCIUIUHC, MNPOMBIIIJICHHOCTU U CCIBCKOM XO3SIUCTBE. HpI/IMeHeHI/Ie
METa/UIOB M CIUIaBOB (CTajb, YyTYH, AIOPATIOMUHUNA, OpoH3a) B OBITY H
MIPOMBIIIJICHHOCTH UX coennHeHul. [ToHsITHE 0 KOPPO3UHM METAILTIOB, OCHOBHBIE

CHOCOOBI 3aIIUTHI KX OT KOPPO3UHU

6.4

[IpupoaHble HCTOYHUKH YTIEBOJOPOAOB (Yrojib, MPHUPOAHBIN ra3, He(Tb),

MPOJYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHaYabHBIC MOHATUS 00 OPraHMYECKHX BEIIECTBAX KaK O COCIMHEHHSIX
yriepoaa (MeTaH, 3TaH, 3TUIIEH, alleTUJIEH, 3TaHOJ, TJIMLIEPHH, YKCYCHAasl KUCIIOTa).

ITonsTre 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: JXUPAX, 6CJ'IK8.X, YIJIeBOAax — M UX




POJIM B JKU3HU YCITIOBCKA

7 Pacuérnr:
7.1 o ¢popMysaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOJNYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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