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I[TOACHUTEJIbHAA 3AIINCKA

Pabouas nmporpamma o yueOHOMy npeamery «Xumus» (6a30BbIil ypOBEHb) Ha yPOBHE
OCHOBHOTO 00I1I1ero o0pa3oBaHMs COCTaBJIeHa B COOTBETCTBUM ¢ DenepaibHbIM 3aKOHOM «O0
obpaszoBanuu B Poccuiickoit @enepauun» ot 29.12.2012 r. Ne 273- @3 (B aeiicTByrouieit
penakiuu.), ¢ demepaibHbIM TOCYIaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOI'O
obmero obpazoBanus ([Ipukaz MunnpocBemenuss Poccum ot 31. 05. 2021 r. Ne 287,
3apeructpupoBad MunuctepctBoM toctuiiuu Poccuiickont ®enepanuu 05. 07. 2021 1., per.
HoMmep — 64101), pabGoueil mporpammbl 1Mo y4eOHOMY mpeaMeTy «Xumus» ¢eaepanabHon
obpazoBarenbHol nporpammbl (POII) ocHOBHOrO 001Iero oOpa3oBaHMs, a TaKKE C YUETOM
Konuenuuu npenojaBanus yueOHOro npeamera «XuMus» B 00pa30BaTEIbHBIX OpraHU3aIUsaX
Poccuiickoit ®enepanuu, peanu3yoluX OCHOBHbIE 0O0LIE00pa30BaTEIbHbBIE POTrPAMMEI,
«CaHUTapHO-3ITNIEMUOJIOTMYECKIX TPEOOBAaHMHM K OpPraHM3alUsAM BOCHHTAHUS M OOy4YeHHS,
OoTABIXa W o370poBiieHHs Jnered u  wmosojexu» CII  2.4.3648-20, yTBEpKIECHHBIX
[TocranoBnenueM ['maBHOro rocymapcTBeHHOro canutrapHoro Bpaya P® 28.09.2020 r. Ne28
(metictByroT ¢ 01.01.2022 1., cpok aeiictBus orpanuden 01.01.2027 r.), caHUTapHBIX MPABHII U
HopM CanlluH 1.2.3685-21 «['urnennyeckue HOpPMATUBBI U TpeOOBaHMS K OOECIICUEHMIO
OcezomacHOCTH M (WiM) OE3BPEIHOCTH IS YeJoBeKa (PAKTOpPOB cCpeabl OOUTAHUSY,
yrBepxaeHHbIX 28.01.2021 r. Ne2 (meiictByror ¢ 01.01.2021 r., cpok neicTBHsI OrpaHUuYEH
01.01.2027 r.).

PaGouas mporpamma cocrapiieHa ¢ yuetom Paboueit mporpammel Bocriutanuss MAOY
COLI Ne 44 r. ToMcka, B YaCTHOCTM BOCHUTATENbHBIM MOTEHUMAT PEATU3YETCS COrJIaCHO
moayiro Paboueii mporpammbl BocnuTanusi «ILIKOTBHBINA ypoK», a TakkKe depe3 OPUEHTAIUIO
MpEeIMETHOr0 y4eOHOro MaTepuaia Ha pelieHHe 3aJad TPakJaHCKOrO U HaTPUOTHUYECKOTO
BOCIIMTAHUS, JYXOBHO-HPAaBCTBEHHOTO U  3CTETUYECKOTO0  Pa3BUTHUS, TPYIAOBOIO U
9KOJIOTHYECKOT0 BOCHHUTAHMS, YTO OOECIeYMBAET IIEIOCTHOCTh OOpa30BaTENbHON Cpeapl,
caMopeaM3allil0 M IPAKTHUYECKYK TIOATOTOBKY OOYy4YaloIIMXCS, YY€T COLHUAIbHBIX
NOTPEeOHOCTEN UX CeMeil.

Pabouass mporpamMma maéT TpencTaBICHHE O IEJsAX, OOIIeW cTpaTerud OOYyYCHHS,
BOCIIUTaHUS M Pa3BUTUS OOYYalOIIMXCS CpEeACTBAMU Y4eOHOro rmpeamera «XuMusy;
yCTaHaBIMBaeT 00s3aTeNbHOE MPEAMETHOE COJEpKaHHUE, IPEAYyCMaTPUBAET PaCIpEeICHNUE €ro
o KJaccaM M CTPYKTYPUPOBAaHHME €ro IO pasjernamM M TeMaM Kypca, OIpeAeseT
KOJIMYECTBEHHbIE M KAYECTBEHHbIE XapaKTEPUCTUKH COJIEp)KaHus; NaéT pacrpeaenecHue
yueOHBIX YacoB MO TEMaTHYECKHM pa3feliaM Kypca U PEeKOMEHIYyEeMYIO TMOCIeI0BaTEIbHOCTh
WX M3YYCHUS] C YUYETOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4EOHOTO
npoliecca, BO3pPACTHBIX OCOOEHHOCTEH OO0YyYarolUXcs; ONpenesisieT BO3MOXKHOCTH IpeaMeTa
Ui peanu3anuu  TpeOOBaHMM K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHOMN
MpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, a Takke TpeOOBaHUM K pe3yabTaTam
0o0y4yeHUsT XWUMHUM Ha YpOBHE IIeJied M3y4yeHUs TMpeaMeTa U  OCHOBHBIX  BHUJOB
y4eOHO-1103HaBaTEIbHON JIEATETbHOCTH/ YUeOHbIX AEUCTBUI yuyeHHKA [0 OCBOSHHIO Yy4eOHOTo
COJIepKaHu4.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O [IPEJIMETA «XVUMU»

Bkiag ydeOHOro mnpeamera «XuMHs» B JOCTH)KEHHE II€Jel OCHOBHOIO OOIIEro
o0Opa3oBaHus 00YCJIOBJIEH BO MHOI'OM 3HAaUY€HUEM XMMHUYECKOM HayKH B TO3HAHUHM 3aKOHOB
OpUPOJBl, B Pa3sBUTUM TNPOMU3BOJUTEIBHBIX CHJ OOILIECTBAa M CO3JaHUU HOBOW 0azbl
MaTepuaIbHOU KyJIbTYpBHI.

XHMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK paclpocTpaHWIa CBOE BIMSIHHUE HA
Bce 00JIacTH YeJIOBEYECKOTO CYIIECTBOBAaHHMA, 3ajajla HOBOE BHJEHHE MHpa, cTajna
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOW KYJBTYPbl, HEOOXOIUMBIM YCIOBHEM >KU3HHU
oOuiecTBa: 3HaHUE XUMHHU CIYKUT OCHOBOM /7151 (hOpMUPOBAHUS MUPOBO33PEHUS YETIOBEKA, €T0



NpPEJCTAaBICHUNA O MaTepUAIbHOM EAMHCTBE MHpPA; BAXHYIO pPOJIb UTparoT (GopMmupyembie
XUMHEHN MPEeACTaBIECHUS O B3aUMOIIPEBPAILEHUSIX SHEPTUU U 00 IBOJIIOLMH BEIIECTB B IPUPOJIE;
COBpCMCHHAAd XHMUsS HaAIlpaBJICHA Ha PCHICHUC rI100aIbHBIX HpO6J’ICM YCTOI\/JI‘II/IBOI‘O pa3BUTHUA
YeJI0BEUECTBA — CBhIPhEBOM, JHEPreTUYECKOH, HMUILEBOM M HKOJIOTMYECKOM Oe30MacHOCTH,
poOJIeM 3/IpaBOOXpaHEHUSI.

B ycioBusx BO3pacTarollero 3Hau€HWs. XMMUU B KU3HU OOIIECTBA CYIIECTBEHHO
IMMOBBICWJIACH POJIb XUMHUUYCCKOI'O 06pa303aHH51. B nmane coyajM3any OHO ABJIICTCA OAHHUM H3
ycI0BUH (POPMUPOBAHUS UHTEIUIEKTA JINYHOCTU M TAPMOHUYHOTO €€ Pa3BUTHUS.

CoBpeMEHHOMY YENIOBEKY XHUMHYECKHE 3HAaHUS HEOOXOAMMBI ISl MPHOOpETEHUS
OOIIEKYIBTYPHOIO YPOBHS, MO3BOJISIIOIETO YBEPEHHO TPYIUTHCS B COLUYME U OTBETCTBEHHO
y4acTBOBAaTh B MHOT000pa3HOW >HM3HH OOLIECTBA, JIi OCO3HAHHS BAKHOCTH DPa3yMHOIO
OTHOILEHHSI K CBOEMY 3[I0POBBIO U 370POBBIO JIPYTHX, K OKpY’Karollel NpUpoaHOM cpere, A
T'paMOTHOI'0 NOBCACHUS IIPHU UCIIOJIB30BAHUHN PA3JIMYHBIX MATCPUATIOB U XUMHUYCCKUX BCIICCTB
B IIOBCEIHEBHOM KHU3HH.

Xumudeckoe 00pazoBaHHE B OCHOBHOM INKOJIE SBISETCS 0a30BBIM MO OTHOIICHHUIO K
cucTeMe o0Iero XuMudeckoro oopasopanus. [103ToMmy Ha COOTBETCTBYIOLIEM €MY YPOBHE OHO
peanu3yeT Mpucyuiye oOleMy XHMHUYECKOMY OOpa30BaHUIO KJIHOYEBBIE LIEHHOCTH, KOTOPbIE
OTPaKalOT TOCYAAPCTBEHHbIE, OOIIECTBEHHbIE M HWHIUMBUAYaJbHbIE HOTPEOHOCTH. OTUM
OIpEEIAETCS CYLIHOCTh O0ILEel CTpaTeruy 00y4eHus, BOCIIUTAHUS U Pa3BUTUS 00Y4arOIUXCS
CpeACTBaMHU y4eOHOIo peaMera «XuMHUs.

N3yuenune npenmera:

1) cnocoOcTByeT peanu3anuy BO3MOXHOCTEH JUIs CaMOpPa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

2) BHOCUT BKJIaJ B (OPMUPOBAHME MBIIIJICHUS M TBOPYECKMX CIIOCOOHOCTEH
MOAPOCTKOB, HABBIKOB HUX CaMOCTOSITEIbHOM y‘~I€6HOfI ACATCIIBHOCTH, DKCIICPUMCHTAJIBHBIX U
UCCIICIOBATEIbCKUX ~ YMEHHMH, HEOOXOIUMBIX KakK B IIOBCEJHEBHOW JKU3HM, TaK M B
poeCCHOHAIBHON JESATEIHHOCTH;

3) 3HAaKOMMT €O CHEIM(PUKON HAYYHOTO MBIIUIEHUS, 3aK/I1a{bIBA€T OCHOBBI LI€JIOCTHOTIO
B3IiAa Ha CAWHCTBO IPUPOAbLI MW YCJIOBCKA, MABIACTCA OTBCTCTBCHHBIM J3TallOM B
(GopMHPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH MO/IPOCTKOB;

4) ciocoOCcTBYeT (POPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYUHBIM
3HaHUSM, K TpPHUPOJE, K 4YeIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOrMyeckoe oOpa3oBaHueE
IIKOJBbHUKOB.

Ha3BanHble HampaBieHuss B OOyYeHMM XUMHMHU OOECHEUMBAIOTCS —ClEHUpUKON
COJACpKaHudg IIpeaAMCETa, KOTOpI:Iﬁ ABJICTCA TMEAArOrMuCCKr agallTUPOBAHHBIM OTPAKCHHUEM
0a30B0il HayKM XMMHHU Ha ONpPeAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumun oCHOBHOHM LIKOJBI OPUEHTHPOBAH HAa OCBOCHHE OOYYarOIIMMHUCS OCHOB
HEOPraHMYeCKOM XMMHUM M HEKOTOPBIX MOHATUH M CBEJEHUH OO0 OTAEIbHBIX OOBEKTax
OPraHUYEeCKOW XUMHH.

CrpykTypa coaepxaHus npeamera chopMupoBaHa Ha OCHOBE CUCTEMHOI'O MOJIX0Aa K
ero uszydenuto. CoaepxaHue CKJIaIbIBa€TCAd U3 CUCTEMBbI MOHATUH O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHUCTEMBl MOHATHH O XHMMHYecKoil peakuuu. OOGe 3TH CUCTEMBI CTPYKTYPHO
OpTraHrU30BaHbI MO0 MPHUHIUITY ITOCICAOBATCIIBHOT'O PA3BUTUA 3HAHWHM HAa OCHOBE TCOPCTUUCCKHUX
IIPEJICTAaBICHUA PA3HOTO YPOBHS: AaTOMHO-MOJIEKYJSIPHOTO YYE€HHsS KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs [lepnogmyeckoro 3akona JI.JMI. MeHneneeBa kak OCHOBHOI'O 3aKOHa
XUMHH, YYEHMS O CTPOGHMM aroMa M XHMHYECKOH CBs3u, TpeAcTaBiIeHUuil 00
AIIEKTPOJINTUYECKOW  JTMCCOLIMALMM  BEUIECTB B  pacTBOpax. TeopeTHueckue 3HaHHS
paccMaTpUBAIOTCSl Ha OCHOBE SMIIMPUYECKH TMOJYYEHHBIX M OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCS IOCJIEJOBATEIbHO OT OJIHOTO YPOBHSA K JPYroMmy, BBINOJHAS (QYHKIUU
OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAaKTUYECKOTIO
MMPUMCHCHUA U TTOJTYUCHUSA N3YyHaCMbIX BCIICCTB.

Takast opranuzanus cojepx aHus Kypca COCOOCTBYET MPEICTABICHUIO XMMHYECKON



COCTABJIAIOLIEH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npuponbl. TeM caMbIM
obecreunBaeTcsi BO3MOXHOCTh (DOPMHUPOBAHMS Y OOYYAIOIMIUXCSl IIEHHOCTHOTO OTHOIIEHUS K
HAayYyHOMY 3HAHHUIO M METOJlaM IMO3HAaHMs B Hayke. BakHO Takxke 3a- METHTb, YTO OCBOCHHE
COJIepXKaHUs Kypca IPOUCXOAUT C HPUBJICUCHHEM 3HAHMH U3 paHEe H3YYEHHBIX KypCOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kiaace».

LEJIN U3YUYEHMA YVYEBHOI'O ITPE/IMETA «XWUMUS»

K HampaBieHuIo NmepBOCTENIEHHOW 3HAYMMOCTH IPH pealn3aluu 00pa3oBaTeIbHBIX
byHkMil npeamera «XUMHUS» TPAAUIMOHHO OTHOCAT (OPMHUPOBAHUE 3HAHUNH OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKON JAEATEIbHOCTH
YeJIOBEeKa M KAaK OJIHOI'O M3 KOMIIOHEHTOB MHUPOBOW KYJBTYpbI. 3ajJada IpeIMeTa COCTOUT B
(OPMUPOBAHUN CHCTEMbl XUMHYECKHX 3HAHUN — BaXHEWIIUX (DAKTOB, MOHSATUH, 3aKOHOB H
TEOPETUYECKHUX IMOJIOKEHUM, TOCTYIMHBIX 000OIIEHII MHUPOBO33PEHUYECKOIO XapaKTepa, sS3bIKa
HayKH, 3HaHHM O HAYYHBIX METOJAX M3YyYCHHS BEIIECTB U XMMUYECKUX PEaKLHUid, a TaKXKE B
(GbopMUPOBAHUU U PA3BUTUU YMEHUN U CIIOCOOOB JI€ATEIHHOCTH, CBA3AHHBIX C IJITAHUPOBAHUEM,
HAOJIIOJICHUEM U TPOBEACHUEM XHMUYECKOTO JKCIIEPUMEHTA, COOJIIOJICHUEM IPaBUI
0e30MmacHOro o0palleHus C BeIECTBAMU B M0 BCETHEBHOM KU3HHU.

Hapsiny ¢ »tum 1menu uW3ydeHHss MOpeaMeTa B I[POrpaMMe YTOYHEHBI U
CKOPPEKTHUPOBAHBI C YUETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOTO 001IeT0 00pa3oBaHusl.
Ceroans B 00pa3oBaHuu 0c000 3HAYMMOHN MPU3HAETCS HAPABICHHOCTh O0YYCHHUS HA PAa3BUTHE
U CaMOpa3BHUTHE JIMYHOCTH, (hopMUpoBaHHE €€ MHTEIUIeKTa U o0mieil KynbTypbl. OOydeHue
YMEHMIO YYUTHCS U IPOAODKATH CBOE 0Opa30BaHUE CAMOCTOSTEIBHO CTAHOBUTCS OJHOM M3
BOXHEHIINX PYHKIMHA yUeOHBIX MPEIMETOB.

B cBsA3u ¢ 3THM npu U3y4EHUM NPEAMETa B OCHOBHOW IIKOJIE JOMUHHUPYIOIIEE 3HAUEHUE

MpUOOPETN TaKue HeJu, KaK:

- (QopmMHupoBaHUE MHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30oBaHUIO,
COTPYAHHUYECTBY, CaMOCTOSITEIIbHOMY MPUHATHUIO peuieHui, CHOCOOHOM
aJIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH;

- HampaBJICHHOCTh OOYyYeHHsS Ha CHCTEeMaTH4YecKoe MpUOOIIEHHE YyYalluxcs K
CaMOCTOSATENIBHON I103HABATEIIBHOW JIEATEIbHOCTH, HAyYHBIM METOJaM II03HaHMS,
(bOopMUPYIOLTUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

- o0ecrieueHne YCJIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETECHUIO OOYYAIOIIMMUCS OIbITa
pa3HOOOpa3HOW MAESITeNbHOCTH, TO3HAHWA U CaMOMO3HAHMS, KIIOUYEBHIX HaBBIKOB
(KJTFOYEBBIX KOMIETEHINH ), HIMEIOIUX YHUBEPCATbHOE 3HAUYCHUE JUTSl Pa3IMUHbBIX BUIOB
JIeATEIbHOCTH;

- ¢dopMHpOBaHHE YMEHHH OOBACHITH W OIEHWBATH SIBJICHUS OKPYKAIOIIEro MHpa Ha
OCHOBAHUU 3HAHWM U OMBITA, TOJYYCHHBIX MTPU U3YYCHUH XUMUH,

- opmupoBanue y o0ydaronmxcs T'yMaHUCTUYECKUX OTHOIICHUN, TOHUMAaHUS [ICHHOCTH
XUMHUYECKMX 3HAHUHN IS BBIPAOOTKM 3KOJOTMYECKH 11€JecO00pa3HOro IMOBEICHUS B
OBITY U TPYJOBOU NEATEIBHOCTH B IIENIIX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOIIEH
MIPUPOJIHOMN CpEeIbI;

- pa3BUTHE MOTHBallMd K OOy4YEHHUIO, CIOCOOHOCTE K CaMOKOHTPOIIO H
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX LEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOUIIS U HATTPABICEHHOCTH JAIbHEUIIIETO O0yUCHHSI.

MECTO YYEBHOI'O ITPE/IMETA «X1UMU» B YUEBHOM IIJIAHE

B cucreme oOrero o6pazoBanust « XuMus» MpU3HaHa 003aTeNbHBIM Y4€OHBIM MPEIMETOM,
KOTOpPBI BXOJIUT B COCTaB peaMeTHON o0macTu «EcTecTBeHHO-Hay4HbIe TPEAMEThI.

Y4eOHbIM MIaHOM Ha € n3ydeHrne OTBeAeHO 136 ydeOHbIX YacoB — MO 2 Y B HEACIO B 8 U
9 xnaccax COOTBETCTBEHHO.



Jlis Kakaoro Kiacca MpeayCMOTPEHO pe3epBHOE ydeOHOE BpEeMsi, KOTOPOE MOXKET OBITh
UCIIOJIb30BAaHO y4YaCTHHUKaMU 00pa3oBaTeNbHOrO TMpoiecca B LedsIX (GOpMUPOBAHUA
BapUATHBHOW COCTABJISIONICH CONIEpIKaHUsS KOHKPETHOW pabodeit mporpammebl. [Ipu sTom
oOs3aTenpHas (MHBapuUaHTHAs) 4YacThb COJEpP)KaHUSA NpeaMeTa, yCTaHOBJEHHas paboueit
porpamMMoii, 1 BpeMsi, OTBOAMMOE Ha €€ U3yUYeHHUe, JOHKHBI ObITh COXPAHEHBI ITOJIHOCTHIO.

B crpykrype paboueil mnporpammbl Hapsioy C TMOSCHUTEIbHON 3alMCKOW BBIIEIECHBI
CJIEYIOLNE Pa3JIEbl:

- IUIAaHUPYEMbIE pe3yJbTaThl OCBOCHMSI y4eOHOro mnpeamera «XUMHUS» — JIMYHOCTHBIE,
METANpPEIMETHBIE, IPEAMETHBIE;

- coJep)kaHue y4yeOHOro mpeaMeTa «XuMus» 1o rojgam 00y4eHus;

- TEMAaTH4YECKOE IUIAHUPOBAaHUE, B KOTOPOM JCTAIM3UPOBAHO COLECPKAHHE KaXKIOH
KOHKPETHON TEMBbI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOJAMMBIX HA €€ U3y4YE€HHUE, 1 OCHOBHBIC
BUJbI YYCOHOW NEATEIHHOCTH y4eHUKa, (hOpMHUpyEeMbIe NPU H3YyYCHHH TEMBI, TPUBEIEH
[IEPEUYCHb JIEMOHCTpAlMi, BBINOJHAEMBIX YYHUTEIEM, W IE€PEYCHb PEKOMEHYEMBbIX
71a00PATOPHBIX OIBITOB M MPAKTUYECKUX pa0OT, BHITTOIHIEMBIX YUAIIUMHUCS.

COAEPXAHUE YUEBHOI'O ITPEAMETA «XUMUW»

8 KITACC

IlepBoHayaJIbHbIE XMMUYECKUE TOHATHUS

[Ipenmer xumuu. Posib XuMuUM B )KU3HU YesloBeKa. Tena u BemectBa. Ouznueckue CBOMCTBA
BellecTB. ArperaTHoe cocTosiHue BemiecTs. [loHsTHE 0 MeTOaX MMO3HAHUS B XUMHUU. XUMHUS B
cucreme Hayk. Uucrtole BemecTBa U cmecu. CriocoObl pa3esieHus cMecei.

ATOMBI U MOJEKyIbl. XHUMUYECKHE »HJIeMeHTbl. CHMBOJIBI ~ XMMHUYECKHX 3JIEMEHTOB.
[IpocTeie U cioxHbBIE BellecTBa. ATOMHO MOJIEKYJIIPHOE yUEHUE.

Xumnueckas (popmysa. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIE€MEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BemiectB. OTHocuTenbHass aToMHasg Macca. OTHOCUTENbHAss MOJIEKYJIpHas macca.
MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTa B COEJJMHEHUU.

Ous3nueckue W XUMHYECKHE SBICHHS. XUMHUECKash peakuuss ¢ e€ MpHU3HAKH. 3aKOH
COXpaHEHMsT MacChl BeUIeCTB. XHUMHMUYecKHe YypaBHeHus. Kraccupukanus XHMHYECKHX
peakiuii (CoeIuHEHNs, Pa3I0KEHUS, 3aMEIICHHS, OOMEHa).

XUMHUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHMYECKON MOCYJIOH, C MpaBUIaMu pabOThl B
naboparopun ¥ npuéMaMu OOpalleHHs C J1abOpaTOPHBIM OOOpYIOBAaHUEM; H3YUYEHHE H
onucaHue (U3MYECKUX CBOMCTB 0Opa3llOB HEOPraHMYECKHUX BEIECTB; HAON0/IeHHE
¢u3nueckux (MIaBJI€HHE BOCKA, TasHUE JbJla, PAcTHpaHHE caxapa B CTYNKE, KUIEHUE U
KOHJ/IEHCAllUs BOJbI) U XUMHUYECKUX (TOpeHHE CBeYM, MPOKAJIMBAHHE MEIHOH INPOBOJIOKH,
B3aMMOJICIICTBE MeJla C KHUCJIOTOW) sBJIEHWH, HaOJIOJIEHWE W ONHCaHHE NPU3HAKOB
MPOTEKaHUs XUMHUECKUX peakiuil (pa3iokeHne caxapa, B3auMOAEeHCTBIE CEpHON KHCIIOTHI C
xjopuioM Oapusi, pazioxeHue ruapokcuna menu(ll) mpu HarpeBaHuu, B3auMoAeHcCTBHE
xene3a ¢ pactBopoM conu meau(ll)); u3 yueHue cnocoOoB pazneneHus: cMmecel (C MOMOIIBIO
MarHuTa, (UIBTpOBaHWE, BBIAPUBAHKE, AUCTIILIIANMSA, XpoMartorpadwus), MpOBEACHUE
OYMCTKM TIOBAPEHHOM coiM; HaOJIOJEHHWE W ONMCAHUE Pe3yJbTaTOB IPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO  3aKOH  COXPAaHEHUS  MacChl;  CO3JaHME  MOJENed  MOJIeKyl
(IIapoCTEPIKHEBBIX).

Bakneimue npeicTaBuTeN HEOPraHMUECKHUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopom — 37I€MEHT U MPOCTOE BEIIECTBO.
Haxoxnenue kucinopojna B mpupoje, (u3Myeckre M XUMHYECKHE CBOMCTBa (peakiuu
roperus). Oxcuabl. [Ipumenenne kuciaopoga. CrnocoObl TONyYeHHS KUCIOpPOJa B




nabopaTopuu M  TNpoMblnuieHHOCTH. KpyroBopor kucimopoga B mpupone. O30H —
AIJIOTPOIIHAS MOAU(DUKAIIIS KUCIOPOA.

TermnoBoit >pPeKT XUMHYECKONH peakIH, TEPMOXMMUYECKHE YPaBHEHUS, JK30- U
SHJAOTEpPMUUYECKHE peakuuH. TOIUIMBO: yrojiib W MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHHE
MapHUKOBOTO 3 deKTa, pa3pyluIeHHe 030HOBOTO CIIOA.

Bomopon — »smemeHT M mpocroe BemectBo. Haxoxknaenwe Boaopona B HPUPOIE,
¢du3nvecKre 1 XUMHUYECKIE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI OTy4YeHus. KUCIOThI U comu.

KommuectBo BemectBa. Monb. MosnsipHas Macca. 3aKkoH ABOrajipo.

MousipHblii 00BEM ra3oB. Pacuérel 10 XMMUYECKUM YPaBHEHUSIM.

®uznueckue cpoiicTBa BoAabl. Boma kak  pactBoputens. PactBopbl. HacelnieHHblE U
HEHaCBILICHHbIE pacTBOphl. PacTBopuMoOCTh BemiecTB B BojJe. MaccoBasi J0Jisl BEILECTBA B
pactBope. XUMHYECKHE CBOMCTBA BOJAbl. OCHOBaHMS. PoJIb pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopot Bojbl B npupojie. 3arps3HeHrue NpupoaHbIX BoJ. OXxpaHa U OYHMCTKA
MPUPOJIHBIX BO.

Knaccudpukanus Heopranudeckux coenuHeHuit. Okcunbl. Knaccudukanus OKCHIIOB:
cosieoOpazyromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEpHBIE) U  HecosjeoOpa3yrolue.
Homenkiatypa okcupoB (MeXayHapodHass W TpuBHaibHas). dusmyeckue W XUMUYECKHE
cBoicTBa OKCUI0B. [lomyueHne okcuaos.

OcHoBanus. Knaccudukanuss oOcHOBaHM: MIENOYM UM HEPACTBOPUMbBIE OCHOBAHHUS.
Homenxknarypa ocHoBanuii (MexAyHapoiHas U TpuBHanbHas). Du3HuecKUe U XUMHYECKHE
cBOMCTBA OCHOBaHuUM. [losryuenre ocHOBaHMIA.

Kucnorel. Knaccudukamuss kucnor. Homenknatypa kuciaorT (MexAyHapoAHas U
TpuBHanbHas). usnueckue 1 XMMUUECKUE CBOMCTBA KUCIOT. Psy aktuBHOCTH MeTaioB H.H.
bekerosa. [loyuenue Kucior.

Comu. Homenkiarypa cosiei (MeXIyHapoOHasi U TpUBUaAIbHAas). PU3HUECKUE U XUMUUECKHE
cBoiicTBa coisel. [lonyuenue conei.

I'enernueckas cBSA3b MEXKAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

XHUMHYECKUHN SKCIIEPUMEHT: KaU€CTBEHHOE ONPENIECICHUE COJIEP)KAHUS KUCIOpOAa B BO3AYXE;
[oJIyueHue, coOupaHHue, pPACIIO3HABaHWE M HU3Y4YEHHE CBOWCTB KHCJIOPOJa; HaOIIOAEHHE
B3aUMOJICICTBUSL BEILECTB C KHUCJIOPOJOM U YCIOBHS BO3HMKHOBEHHUS U MpEKpalICHUs
ropeHus (moxkapa); O3HAKOMJICHHE C O0O0pa3laMd OKCHJIOB U OINHCAHHUE WX CBOMCTB;
MoJlyueHue, COoOMpaHHe, pAaclo3HaBaHME M H3y4YeHHE CBOWCTB BOJOpoAa (TOpEHHE);
B3auMojeiicTBue  Bogopoga ¢ okcumom  meau(Ill)  (BO3MOXXHO — HCMOJIB30BaHUE
BUJIEOMATEPHANIOB); HaONI0/IeHHE O0Opa3lloB BEIIECTB KOJUYECTBOM | MOJIb;, UCCIIEOBaHHE
OCOOCHHOCTE pacTBOPEHHUs BEILIECTB C Pa3JIMYHOW PaCTBOPUMOCTHIO; MPUTOTOBIICHHE
pacTBOpPOB C OIPENEIIEHHOM MacCOBOW JIOJEN PACTBOPEHHOIO BEIIECTBA; B3aMMOJCHCTBHE
BOJBI C MeTaJlJlaMH (HaTpueM M KajiblueM) (BO3MOKHO HCIIOJIb30BAHHUE BUAEOMATEPUAJIOB);
OIIPEEIICHUE PACTBOPOB KHUCIOT M IIEJIOYEH C IOMOIIbK HHAMKATOPOB; HCCIEAOBAHUE
00pa310B HEOPTaHUYECKUX BEIIECTB PA3IMYHbIX KJIACCOB; HAOJIO/IEHNE U3MEHEHUSI OKPacKu
WHMKATOPOB B PaCTBOpaxX KUCJIOT U IIENOYei; n3yueHue B3anmoeiictsus okcuaa menu(ll) c
pacTBOPOM CEpPHOM KHUCJIOTHI, KUCIOT C METaUlaMM, PEeaKIuil HEeWTpalu3aluu; MOJydeHHE
HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO MeETajlla JPYyruM M3 pPacTBOpa COJIH;
pelleHre SKCIEPUMEHTANBHBIX 3a7ad mo Teme «BaxHeimue Kiacchl HEOPraHWYECKUX
COCIMHEHUI.

Ilepuomnueckuit  3akoH u Ilepuojamueckas cucTeMa XHMHYECKHUX »saemeHToB  JI.U.
MenpaeaeeBa. CTpoeHHE aTOMOB. XMMUYECKas CBA3b.
OKMCIINTEIFHO-BOCCTAHOBUTEIbHEIE pEAKIIHHU

[TepBbie MOMBITKH KJIACCU(PUKAIIMA XUMHUYECKUX dJIEMEHTOB. [[oHATHE O Tpymmax CXOJIHBIX
9JIEMEHTOB (IIENIOYHbIE U MIETIOYHO3EMENbHBIE METaJUIbl, TaJIOTeHbl, WHEPTHBIE Ta3bl).
DeMeHTHI, KOTOpble 00pa3ytoT aM(pOoTepHbIe OKCHU/IBI U THIIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuonnueckas cucrema XuMUYecKHX dnemeHto 1.




MenneneeBa. Koporkonepuoanas u mmuHHONepuoaHas Gopmbl lleproaunueckoil CUCTEMBI
xumuueckux aieMeHtoB .M. MenneneeBa. Ilepumoast u rpynmbel. Duzndeckuii  CMbICT
IIOPSAIKOBOTO HOMEpPA, HOMEPOB IEPUO/IA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aroMoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DaeKkTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obosouek aTtoMoB TmepBbix 20 xmmuueckux dnmeMmeHToB Ilepwommueckort cucremsr J[.U.
MeneneeBa. XapakTepucTUKa XUMHUECKOTO 3JIEMEHTA 10 €ro MOJ0KEHHUIO B IEPUOINYECKON
cucreme /.M. MeHnneneena.

3aKOHOMEPHOCTH M3MEHEHUsl paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAUIMUYECKUX U
HEMETAJJIMYECKUX CBOWCTB 110 Ipynnam u nepuojam. 3HaueHue [lepuoauueckoro 3akoHa u
[lepnonnueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB JUIsl Pa3BUTHA HAyKu U npakTtuku. .M.
MenpeneeB — y4E€HbIA U TPaXKJaHUH.

Xumunyeckas cBsi3b. KoBajeHTHas (osipHAasi U HEMOJISIPHAsi) CBA3b.

DNEeKTPOOTPULATEIBHOCTh XUMUYECKHX AJIEMEHTOB. VIOHHAsI CBSI3b.

Crenenn OKHCIICHUS. OKHMCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuu. [Iponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKUI JKCHEPUMEHT: H3y4eHHE OOpa3llioB BEIIECTB METAIOB U HEMETAIJIOB;
B3aMMOJIEHCTBHE THIPOKCHJIA LIMHKA C pACTBOPAMH KHCJIOT U LIEJIOYEH; IPOBEACHUE OIIbITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil  (ropeHwue,
peaKIu pa3ioKEHUs, COCTUHEHUS).

MeKIpeaMeTHBIE CBI3H

Peanmuzamuss  MexXnpeaMEeTHBIX cBsI3el npu U3Yy4eHUU XMMHH B 8 KJjacce
OCYIIIECTBIISICTCS. Yepe3 HCIIOJIb30BAHME KaK OONIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U
MOHSTHUM, SBISIOUIMXCS CUCTEMHBIMU MJISl OTIENIBHBIX IPEIMETOB €CTECTBEHHO-HAy4YHOTO
LKA,

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATUSA: HAYyYHBIA (paKT, TUIOTE3a, TEOPHS, 3aKOH, aHAIIN3,
CUHTE3, KIacCH(UKAIUA, TEPUOJAUYHOCTh, HAOIIOJIEHUE, SKCIICPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJICITb, SIBIICHHE.

dwusuka: MaTepus, aroM, OJJEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIWJ, HW30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUI 3apsij, BEIIECTBO, TeNO, 00BEM, arperaTtHoe
COCTOSTHUE BEIIEeCTBa, ra3, GU3NYCCKUE BEIMYUHBI, CIUHUIIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MHHEpPATIBI, TOPHBIE TTOPOJIBI, MTOJIE3HBIE HCKOTIAEMBbIE,
TOTUIMBO, BOJTHBIC PECYPCHI.

9 KJIACC

BeiiecTBo U XuUMUYeCKas peakius

[lepnonnueckuit 3akoH. llepuogmueckas cucrtema XuUMHYECKHX d3ieMeHToB J[.M.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XHMHYECKUX
JJIEMEHTOB IEPBBIX TPEX NEPHUOJOB, KAJIHs, KAJIBLUHUI U UX COCIUHEHHA B COOTBETCTBHM C
MIOJIOXKEHUEM DJIEMEHTOB B Ileproanyeckoi cucreMe U CTPOEHUEM UX aTOMOB.

Crpoenue BeniecTBa: BHJIBl XMUMHYECKOM CBSI3M. THIIBI KPUCTAJUIMYECKHX PEIIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKOM PEIIETKM M BHUJA XUMHUYECKOU
CBA3HU.

Knaccupukanuss M HOMEHKIATypa HEOPraHMYECKUX BelIecTB (MeXIyHapoJHas u
TpUBHANbHAsA).  XUMHUYECKHE CBOMICTBAa BEIIECTB, OTHOCSIIMXCS K Pa3IMUHBIM Kjaccam
HEOPraHUYECKHUX CO- €IUHEHUM, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BEILECTB.

Krnaccudukanys XMMHUECKUX peaklIMid MO pa3IUYHbIM MpU3HAKaM ([0 YUCIY U COCTaBy
Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEMIoBOMY 3((dekTy, Mo H3MEHEHHIO CTereHeH
OKHCIICHUS XMMHUYECKUX IEMEHTOB, 10 00OpPAaTUMOCTH, 110 y4acTUIO KaTalau3aropa). JK30- U




HAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHYECKUE YPABHECHHUSI.

[TonsiTe 0 CKOpOCTH XMUMHUYECKOH peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATUMBIX
XUMHYECKUX peakiusax. [IoHSITHEe O TOMOTeHHBIX U TE€TePOreHHBIX peakuusx. [loHsTue o
XUMHUYECKOM paBHOBeCHH. DaKTOPhI, BIUSAIOMIME HA CKOPOCTh XUMHUYECKOH peaKIuu u
MOJIOKCHUE XHMHYECKOTO PaBHOBECHSI.

OKHUCIUTETBHO-BOCCTAHOBUTEILHBIE peaKIuy, 3JICKTPOHHBIN OaaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHOM peaKIuu. CocraBicHue YpaBHCHHUIA
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C HCIOJIB30BAHUEM METOAa dSJIEKTPOHHOTO
Oaanca.

Teopus SAEKTPOIUTUUECKONW TUCCOIMAIIMU. DJCKTPOJUTHI M HEAJICKTPONHUTHL. KaTHOHBI,
AQHUOHBI. MeXaHU3M JIMCCOIMAIIMY BEMISCTB C PAa3IMYHBIMH BUIAAMH XHUMHUYECKOW CBSI3U.
Crenens aucconuanuu. CHIIbHBIC U C1a0bI€ JICKTPOJIUTHI.

Peakumu wioHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUs PEaKIMii MOHHOTO OOMEHA, IOJIHBIE U
COKpallléHHbIE MOHHBIE ypaBHEHMS peakiuid. CBOMCTBA KUCJIOT, OCHOBAaHUW M COJIEH B CBETE
MPEJICTABICHUA 00 DJICKTPOJMTUYECKON aucconuanyi. KadecTBeHHbIE peakiud Ha HWOHEIL.
[TonsiTue 0 rUAPOIN3E COJEH.

XUMUYCCKUH IKCIIEPUMEHT: O3HAKOMIICHHE C MOJCIISIMH KPHUCTAJUIMYECKUX PEIIETOK
HEOPraHUYECKHX BEIICCTB — METANIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX
BEIIECTB (XJIOpHJIA HATPHS); HUCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIHH OT
BO3JICHCTBUSl Pa3IMYHBIX  (DAKTOPOB; HCCICAOBAHHWE JJICKTPONPOBOAHOCTH PaCTBOPOB
BEILIECTB, MpoOIlecca AMCCOLMAIMKN KUCJIOT, IEIoYeld W coyied (BO3MOXKHO HCIIOIb30BaHUE
BUJICOMATEPHAIIOB); TPO- BEIEHUE OIbITOB, WJUIIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS
peakiuii WOHHOTO OOMeHa (oOpa3oBaHWE OCajKa, BBIJACICHUE ra3a, OOpa30BaHUE BOJIbI);
OTBITOB, WJUTIOCTPUPYIOLIUX  TMPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  peaKlui
(ropeHue, peakuuy pa3joKEeHUs, COSAMHEHUS); pACIIO3HABaHUE HEOPTAaHMYECKUX BEILECTB C
MTOMOIIIbIO KAYECTBEHHBIX PEAKIIMH Ha MOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

Hewmeranibl 1 MX coeAMHEHUs

OOmiass xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crerneHy okucieHus. CtpoeHue U (U3NUYECKUE CBOMCTBA MPOCTBIX BELIECTB — TaJOI'CHOB.
XuMHYecKre CBOMCTBa Ha IpHUMepe XJiopa (B3aUMOJEHCTBUE C METajllaMu, HeMeTallJlaMH,
menoyamu).  XsopoBogopos. ComnsHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJYyYEHUE,
npuMeHeHue. JIecTBre Xyiopa M XJOPOBOAOPOJA Ha OpraHuM3M 4ejoBeKa. BakHeimmne
XJIOPU/IbI U UX HaXOKICHUE B IPUPOJIE.

OObmass xapaktepuctuka 351eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHHS.

CrpoeHue u pu3nyecKkue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOa U cepbl. AJIJIOTPOIIHbBIE
MOJUGUKAIMKY KUCIOPOAa U cepbl. XUMHUECKHE cBOMcCTBa cepbl. CepoBOAOPOA, CTPOCHUE,
¢usznueckue W XuUMHUeckHe cBoMcTBAa. OKCHABI cepbl KaK TMPEACTABUTENN KHCIOTHBIX
okcuaoB. CepHasi KUCIIOTa, (pU3HUECKUEe U XUMUYECKHEe CBOMCTBa (00IIMe KaK MpeCTaBUTENs
Kjacca KHCIOT M crneuuduyeckue). XUMHUYECKHE pEaKIUM, JIeKallue B OCHOBE
MPOMBIIIJIEHHOTO Ccrocoba moiydeHuss cepHod KucioTbl. [Ipumenenue. Conu  cepHOM
KHMCIIOTHI, KaueCTBEHHAsl peaklius Ha cynb@ar noH. HaxoxaeHue cepbl U €€ COeAMHEHUN B
npuposae. XUMHUYECKOE 3arps3HEHHE OKPYKAIOLIEN Cpellbl COSAUHEHUSAMH CEPbI (KUCIOTHBIE
J0X]U, 3arpsI3HEHHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIIECHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymibel. OcoOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUS.

A30T, pacmpocTpaHeHHe B Mpupoje, (puzndyeckue m XuUMuU4yeckue cBoiictBa. Kpyrosopor
a3oTa B mpupoae. AMMHaK, ero (u3MYecKHe U XUMHUYECKHE CBOMCTBA, IOJIy4Y€HHE U
npuMeHeHnre. CoiaM aMMOHMS, MX (U3MUYECKHE U XUMHMUYECKHE CBOWCTBA, HMPUMEHEHHE.
KauecTBeHHast peakuys Ha MOHbI aMMOHHMSI. A30THasi KUCIIOTa, €€ MoayyeHue, pusndeckue u
XMMUYEeCKHe CBoOicTBa (0OIIMe Kak MpeACTaBUTENs Kiacca KHCIOT W crenuduueckue).




Hcnonb30BaHWe HUTPATOB U COJEH aMMOHHUS B KadeCTBE MHUHEPAIBHBIX YIOOPCHHIA.
XUMHUECKOE 3arpsA3HEHUE OKpYXKAroIlel CpeAbl COEAMHEHUSIMM a30Ta (KUCIOTHBIE JT0XKIH,
3arpsi3HEHUE BO3/1yXa, IIOYBBI U BOJOEMOB).

dochop, ammorponHbie Moaudukauu ¢Gocdopa, GU3HMUIECKUE M XUMHUYECKHE CBOWCTBA.
Oxcun  dochopa(V) u  dochopHas Kuciora, (GU3MUECKUE €W XUMHUYECKHE CBOWCTBA,
noay4yenue. Mcnonps3zoBanue ¢pocdaros B kKauecTBe MUHEPAIBHBIX YI00PEHUH.

OOmas xapakrepuctuka d31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTEIIEHH OKUCIICHHSL.

VYraepon, alIOTpONHBIE MOAM(HKAINMK, PACIPOCTPAHEHHWE B MPHUPOJE, (PHU3HMUECKUE U
XUMHYecKHe cBoiicTBa. Ancopbuust. KpyroBopot yriepona B nmpupoae. OKcHibl yriepoaa, ux
¢u3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBHE HA KHMBBIC OPTaHU3MBI, MOJIY4YCHHE U
IpUMEHEHHEe. DKOJIOTHYECKUe MpoOsieMbl, CBsi3aHHblE ¢ okcuaoM yriepona(lV); rumoresa
r7100aTbHOTO MOTEIJICHNsT KIIMMAaTa; MapHUKOBBIN 3((ekT. YroapHas KUCIOTa U €€ CONU, UX
(bu3nyeckrue U XMMUYECKUE CBOMCTBA, NOJyYeHHE U IpuMeHeHne. KayecTBeHHas peakuus Ha
kapOonat uoHbl. Mcmomnb3oBanue kapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3sIHCTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKHUX BEILECTBAX KAaK O COEAMHEHMSIX YIiiepoja
(MeTaH, 3TaH, STHWJEH, aleTWIEH, 3TaHOJ], TJMLIEPHH, YKCycHas kuciora). Mx coctaB u
xumuueckoe crpoeHue. lloHaTne o OHMOJOrMYEcCKM BaXKHBIX BEIIECTBAX: KHUpax, Oelkax,
YIJIEBOAAX — M UX POJIM B JKU3HU 4YesoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX MU
HEOPraHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usuueckue U XHUMHUYECKHE CBOWCTBA, IOJYy4YE€HHE M TIPUMEHEHHE.
Coenunenns kpeMHus B mpupone. OOmme mpencraBieHuss o0 oxcuzpe kpemuusi(IV) u
KpeMHHEBOM Kuciore. CUIIMKAThI, UX MCIIOJIb30BaHUE B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH.
Baxwneiimme cTpouTenbHBIE MaTepHalbl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, Xelne300eToH.
[Tpo6aembl 0€30MacHOro NCIOAB30BAHUS CTPOUTENIBHBIX MaTEPUANIOB B IOBCEIHEBHON KU3HH.
XUMUYECKUHN IKCOEPUMEHT: N3y4eHHE 00pa3lioB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHOM
KHUCJIOTHI; NTPOBEJCHNE Ka4eCTBEHHBIX PEakUuil Ha XJIOPHUJ MOHBI M HaOI0JIeHHE NMPU3HAKOB
UX TPOTEKAHUS; OMBITHI, OTpakatouie GU3NIECKHE U XUMUIECKHAE CBOMCTBA TaJOI€HOB U MX
CoeIMHEHUI (BO3MOYKHO HCIOJIb30BAHHE BUIEOMATEPHAJIOB); O3HAKOMIJIEHHE C OO0paszLamMu
XJIOPUJIOB (TaJIOTEHUI0B); O3HAKOMJIEHHE C 00pa3liaMu cepbl U €€ COeAMHEHUIMHU (BO3MOYKHO
UCIOJb30BaHUE BUAEOMATEpHUATOB); HaONIOJEHUE TMpolecca OOYIJIUMBaHUS caxapa o[
JNEHUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHCIOTBI, HM3Y4YCHHE XMMHUYECKHX CBOWCTB
pa30aBIeHHON CEpHON KHCIOTHI, MPOBEJEHHE KadeCTBEHHOW peakUuu Ha Ccyib(paT HOH U
HaOJto/IeHNe TpU3HaKa €€ NMPOTEKaHUs; 03HAKOMIIEHHE C (PU3NYECKMMH CBOMCTBAMHU a30Ta,
¢dochopa m ux coeauHEeHUN (BO3MOXKHO HCIHOJIB30BaHHWE BHUAEOMATEPHUAIOB), 0Opa3LamMu
a30THBIX U (ochOopHBIX yMO0OpeHUii; MmojgyyeHue, coOMpaHue, paclo3HaBaHWE W U3YUCHHUE
CBOWCTB aMMHaKa; MPOBEJCHNE KaueCTBEHHBIX peakIMil Ha MOH aMMOHHMA M (ocdar-uoH U
W3y4eHUE NPHU3HAKOB MX NPOTEKaHWsS, B3aUMOJCHCTBUE KOHLEHTPUPOBAHHOW Aa30THOMU
KHUCJIOTBl C MeAbl0 (BO3MOXHO HCIIOJIb30BaHUE BUIAECOMATEPHAIIOB); H3y4eHHME Mojeneil
KPUCTAINIMYECKUX pEeMIETOK anMmasa, rpadura, QysuiepeHa; O3HAKOMIIEHHE C MPOLECCOM
azicopOLIMK pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOra3a,
noJiyueHue, cobupaHue, paclio3HaBaHUE U U3YUYE€HUE CBOMCTB YIJIEKUCIIOTO rasa; IpoBeACHHE
KayeCTBEHHBIX peakIMid Ha KapOOHAT- M CHJIMKAT-HOHBI W M3y4EHHE IPU3HAKOB HX
MPOTEKAHUS; O3HAKOMJIEHHME C NPOAYKIMEW CHUIMKATHOM MPOMBIIUIEHHOCTH; pELIeHHE
9KCIIEPUMEHTAJIBbHBIX 33a4 110 TeMe «BakHel1e HeMeTallIbl U X COEIUHEHUS».

MeTamibsl 1 KX COSTMHEHUS

OO6m1ast XapaKTepPUCTUKA XUMHUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUH WX TOJIOKCHHS
B Ilepumoguueckoii cucreme xumuueckux 3ieMmeHToB /.M. Menneneesa u cTpoeHHsl aTOMOB.
Crpoenue MeTamioB. MeTajuinyeckasi CBA3b M METAJUIMYECKasl KPUCTAJUTMYECKas peniéTka.
DNEeKTPOXUMHUYECKUN psii HampsiKeHUH MeTaiioB. Pu3MUecKue M XUMUYECKHE CBOMCTBA




MetaioB. OOmme crnocoObl ToNydeHuss MeTauioB. [loHSITHE O KOpPpPO3MHM METAIOB,
OCHOBHBIE CIIOCOOBI 3alIUThl WX OT Koppo3uu. CruiaBbl (cTajib, YyTyH, JIOPATFOMHHUU,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

lenouynsle MeTaibl: mojoxkeHue B Ilepuognueckoil cuctemMe XMUMHUYECKUX 3JIEMEHTOB
JI.1A. MeHnaeneeBa; CTpoeHHE HMX aTOMOB; HaxOXJIEeHHE B npupoae. Pusznueckue u
XMMHUYECKHE CBOWCTBa (Ha mpumMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATPUS U
kanus. [I[pruMeHenne mea0uHbIX METAJIIOB U UX COSIMHEHUI.

[IlenouHO3eMeENBHBIE METAUIBI MArHUW M KaJblLU: 1To0xeHue B [lepronuueckoit cucrteme
xuMHuueckux anemeHToB [[.M. MeHneneeBa; CTpOEHUME UX aTOMOB; HAaXO0XKJICHUE B IPUPOJE.
duznyeckue U XUMUYECKUE CBOWCTBA MarHus U Kaibliug. BaxHeime coelMHEHNs KaabIUsl
(okcun, ruapokcun, cosn). XKECTKOCTh BOJIBI M CITOCOOBI €€ YCTpaHEHUSI.

AmoMuHMil: monoxkenue B Ilepuoandeckod cucreme XuMuueckux diemento J[.U.
MeneneeBa; CTpoeHHUE aTroMa; HaxoXJaeHue B rmpupoje. Dusmyeckue M XUMUYECKUE
CBOICTBa amtoMuHUS. AMQOTEpHBbIE CBOMCTBA OKCUIA U THAPOKCUAA aTIOMUHUSI.

Keneso: mnosoxenne B Ilepuogumueckoil cucremMe XuMU4YecKux dsaeMeHToB J[.H.
MenzeneeBa; CTpoeHHE aToMma; HaxoXkJaeHue B mpupoje. PuU3MYecKUe U XUMHUYECKHE
cBoiicTBa kene3a. Oxcuppl, ruapokcuasl u comu xenesa(ll) u sxemesza(Ill), ux cocras,
CBOICTBa U MOJIyYEHUE.

XUMHYECKUN JKCHEPUMEHT: O3HaKOMJIEHHE ¢ oOpasllaMy METaUIOB W CIUIABOB, HUX
bu3MYeCKUMU CBOWCTBAMHU; M3yUYEHHE pE3YIbTaTOB KOPPO3UH METAIIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHAA KAJIBIUS U
HaTpUs C BOJOM (BO3MOXKHO HCIOJIB30BaHHE BHJIEOMATEPHANIOB); HMCCIEAOBAHUE CBOWCTB
JKECTKOW BOJBI; MpOIlECCa TOPEHHUS jKejie3a B KHUCIO- PojJe (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEPHAJIOB); TPU3HAKOB MPOTEKAaHUS KAUECTBEHHBIX pEaKIUi Ha HOHBI (MarHus,
KabIus, amroMuHus, uHka, xkene3a(ll) u xemesza(Ill), memu(Il)); HabmoaeHNE U OMUCaHKE
MPOLIECCOB OKpAlllMBaHUS IJIAMEHH WOHAMH HATpHs, Kaluig W KajblUs (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHUAJIOB); HCCIICIOBAaHUE aM(OTEPHBIX CBOWCTB THIPOKCH]IA
ATIOMHUHUS ¥ TUAPOKCUIA IIMHKA; PElIeHHE SKCIIEPUMEHTANBHBIX 3a/1a4 10 TeMe «Bakneiime
METaJUIbl U UX COCTUHEHUS.

XUMUS U OKpYXKaromias cpeia

HoBble marepuansl M TexHosoruu. BemiectBa u Marepuansl B IMOBCEAHEBHOW KU3HU
yenoBeKa. XUMHUS U 3710pOBbe. be30omacHoe nenoyib30BaHUE BEIECTB U XUMHYECKUX PEAKIIMI
B ObITy. I[lepBasi moMoIIs P XUMUYECKUX 0KOTaX U OTpaBleHUSK. OCHOBBI IKOJIOTUYECKOM
rPAaMOTHOCTH. XHWMHMUYECKOE 3arps3HEHUE OKPYKaIIIeH cpensl (MpeesbHas JOIMyCTUMast
koHIeHTpanus BemiectB — [1/IK) Pons xuMuu B pemieHuu 3K0I0THYECKUX MPOOIIeM.

[IpupoHbIE MCTOYHHUKHK YTIIEBOJIOPOJOB (yroyib, MPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.

XUMHYECKUN SKCHEPUMEHT: U3yuyeHHe 00pa3lioB MaTepUalioB (CTEKIIO, CIJIaBBl METAJIJIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).

MeXIpeaMeTHbIE CBI3H

Peanuzamus MeXnpeIMeTHbIX CBsI3el NMPU M3YYEHUHM XUMHUHU B 9 Kilacce OCYUIECTBISETCS
Yyepe3 MHCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMIOHATHM, TaK W TOHSTHH,
SABJISIOIIMXCS CUCTEMHBIMU JUISl OTAENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOI'0 LIUKJIA.

OO6mme ecTeCTBEHHO-HAYYHbBIE TIOHSTHS: HAYYHBIN (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAJIU3,
CUHTE3, KiaccuHKaius, MepUOAUYHOCTh, HAOIIOEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE,
W3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIA d(PPEKT, TEXHOTOTHS, MaTEPUAITHI.

dusuka: Marepus, aroM, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIBI,
pPaaOaKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUN 3apsAll, MPOBOJHUKH, MOJYINPOBOJHUKH,
TUDIIEKTPUKHU, (DOTOITIEMEHT BEIIEeCTBO, TN, 00BEM, arperaTHOEe COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTAIUIMYECKAsl PEIIETKa, CIUIaBbl, (U3UYECKHUE BEIUYUHBI,
€AUHULBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CONHILE.




Bbuonorusi: ¢otocunres, npixanue, Ouocdepa, IKOCHCTEMA, MUHEpAIbHbIE YIOOpEHHUS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPOIBI, MTOJIE3HbIE HCKOTIAEMBIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O [TPEJIMETA
«XNUMUA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA
W3yuenne XMMHUHM B OCHOBHOM IIKOJIE HAINpPaBICHO Ha JOCTHKECHHE OOYyYaroUMMHCS
JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX PE3YJIbTaTOB OCBOCHMSI yU€OHOT O MpeIMeTa.

JIMYHOCTHBIE PE3VJIbTATHI

JIMdHOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ O0yYEHUSI XMMHH B €IMHCTBE Y4COHON W BOCIUTATEIBLHOM JICATCIBHOCTH
Opranuzanud B COOTBETCTBHHM C TPATUIMOHHBIMH POCCHHUCKUMHU COIHMOKYJIBTYPHBIMH U
JIyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH, NPUHATBIMA B OOIISCTBE INpPaBHJIAMH M HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BHUTHS M COIHMAIN3AINN
oOyJaromuxcs.

JIM9HOCTHBIE PE3YNIBTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCIIC B YACTH:

[TaTprOTHYECKOr0 BOCIUTAHUS

1) LEHHOCTHOTO OTHOILEHHS K OTEYECTBEHHOMY KYJIBTYpPHOMY, HCTOPHUUECKOMY U
HAayYHOMY HAacJIe[IMI0, TOHUMAHUS 3HAYEHMs] XMMHUYECKOW HAyKH B >KU3HHM COBPEMEHHOI'O
o01iecTBa, CIOCOOHOCTH BJIAAIETh JOCTOBEPHOM MHpOpMaLKel O MepeioBbIX JOCTIXKEHUSIX U
OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00
YCTPONCTBE MUPA U OOLIECTBA;
I'paxnanckoro BocnuTaHnus

2) MpE/ACTaBIEHUS O COLMAIBHBIX HOPMAax M MpaBHJIaX MEXIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE, =~ KOMMYHHMKaTHUBHOW  KOMIIETEHTHOCTM B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUYECKOH M JPYyruxX BHJAaX MAEATENbHOCTH; TOTOBHOCTH K
pa3HoO- 00pa3HON COBMECTHOM AESTENBbHOCTH IMpPH BBIOJHEHUU Y4YEOHBIX, [MO3HABATEIbHBIX
3aJa4, BBIIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUH YUYEOHBIX IPOEKTOB, CTPEMJIICHHS
K B3aMMOIIOHMMAHHIO W B3aUMOINOMOIIM B TIpollecce 3TOM yuyeOHOM JesATeNbHOCTH;
TOTOBHOCTH OLICHMBATh CBOE IIOBEACHHWE M IIOCTYNKM CBOMX TOBApUIIEH € NO3ULHH
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIIKOB;

[leHHOCTH Hay4YHOTO TIO3HAHUS MHPOBO33PEHUECKUX TMPEJACTABIECHUNA O BEIIECTBE W
XUMUYECKOM peaKIui, COOTBETCTBYIOUIMX COBPEMEHHOMY YpPOBHIO Pa3BUTHS HayKd |
COCTABJISIIOLIMX OCHOBY JJII TIOHMMaHUSI CYIIHOCTH HAyYHOW KapTHHBI MHPA; TIPEICTaBICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOIHOU
CpeNoii, O POJIM XMMUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

1) TMO3HaBaTENbHBIX MOTHBOB, HANPABICHHBIX HA IMOJYYEHUE HOBBIX 3HAHMI MO XHMUH,
HEOOXOIUMBIX ISl O0BSICHEHUSI HAOII0JAEMBIX MTPOIIECCOB U SBJICHHIA;

2) Tmo3HaBaTENbHON, NHPOPMAIIMOHHON M YUTATENbCKOW KYIbTYpBI, B TOM YHCIIE HABBIKOB
CaMOCTOSITEIbHONW PaboThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIUTEPATypOH, MOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(GOPMAITMOHHBIX TEXHOIOTHIA,

3) wHTepeca K OOYUYECHHIO W TO3HAHUIO, JIFOOO3HATEIIbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pazoBaHuI0, MPOCKTHON U UCCIIEIOBATENLCKON NEATEIILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

DopMHUPOBAHUS KYILTYPHI 3I0POBbS

4)  OCO3HaHUS IIEHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKH Ha 3[I0POBBI 00pa3 KHU3HU, OCO3HAHMS TOCIEICTBUN W HEMPHUSITHS BPETHBIX




npuBbIUEK (YHOTpeOJIEHUSI aJKOTOoJIsl, HAPKOTUKOB, KypEHHs), HEOOXOIUMOCTH COOIIOACHUS
npaBui 0€30MacHOCTH TIPU OOpaIIeHHH ¢ XUMHUYSCKHMH BEIIECTBAMH B OBITY M pEaTbHOU
KHU3HH,

TpynoBOro BOCOUTAHHUS

5) HHTepeca K MPaKTHUYECKOMY M3YyUYCHHIO MPOGECCUil U Tpyaa pa3IMIHOrO poja, yBaKCHUE
K TpyAy MU pe3yJbTaraM TPYAOBOW NEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE MPUMEHEHUS
MPEAMETHBIX 3HAHMK IO XWUMHH, OCO3HAHHOTO BBIOOpA WHAMBHUAYAJbLHON TpPAaeKTOPUHU
MPOJOJKCHHSI 00pa3oBaHUsl C YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; YCIEITHOW MPOPECCHOHATBHON AEATEILHOCTH U
pa3BUTUS HEOOXOIUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCS B MTPO(ECCHOHATILHOM Cpeie;

OKOJIOTHYECKOI0 BOCHUTAHHUS

6) 9KOJOTHYECKH IeIecO00pa3HOro OTHOIICHHS K TNPUPOJE KaK HMCTOYHHUKY JKH3HHM Ha
3emite, OCHOBE €€ CyIISCTBOBAHMSI, IOHUMAHUS IICHHOCTH 3JI0POBOTO M 0€30IMacHoro odpasa
JKU3HH, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3UYECKOMY M IICHXHYECKOMY
3I0POBBIO, OCO3HAHMS LIEHHOCTU COOJIIOJICHUS MpaBuJl 0€30MacHOTO MOBEAEHUs pu padoTe ¢
BEIIECTBAMH, a TAK)KE B CUTYAIIUAX, YTPOXKAIOIIMX 370POBBIO U JKU3HU JIIOJICH;

7) crnocOoOHOCTH NPHUMEHATh 3HAHUS, IMOJIyYaeMble IPU H3YYEHUU XUMUH, U1 PELICHUS
3aja4, CBSI3aHHBIX C OKPYXKAIOILICH MPUPOIHOM CPEIIOid, MOBBIIICHUSI YPOBHS IKOJIOTUYCCKOM
KYJIBTYPBI, 0OCO3HAHUS TJI00aTHHOTO XapaKTepa 3KOJOTHICCKUX MPOOJIeM U ITyTel UX PeIICHUS
IIOCPEACTBOM METOJIOB XUMUU;

8) OKOJIOTHYECKOI'O MBIIIJICHU, YMCHI/ISI pYKOBOI[CTBOBaTI)Cﬂ UM B HO3H3,B21TCJH)HOI71,
KOMMYHHUKATHBHON M COLIMAIBHOM MPAKTUKE.

MeTanpeaMeTHbIE Pe3YJIbTAThI

B cocraBe MeTanpeaMETHBIX pPE3YJIbTATOB BBIACISIOT 3HAYUMBIC JUIsI (DOpMHpPOBAHUS
MHUPOBO33pEHUs O0IlIeHAYyYHbIC TIOHATUS (3aKOH, TEOPHS, MPUHIIUII, TUTIOTE3a, (PAKT, CUCTEMA,
MPOIIECC, DKCIEPUMEHT U JpP.), KOTOPhIE UCIOIL3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX
npeAMEeTax M IO3BOJIIIOT Ha OCHOBE 3HAHWW W3 OJTHX MPEAMETOB  (OPMHPOBATH
MIPEICTABJICHUE O IEJIOCTHOW HAay4YHOW KapTUHE MHUpA, U YHUBEPCAJIbHBIE YUCOHBIC JEHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHUKATUBHBIE,  PETYJISTHBHBIC), KOTOphIE  00eCTeyuBaroT
dbopMHpOBaHHE TOTOBHOCTH K CAMOCTOSTEIRHOMY TUJITAHUPOBAHUIO M OCYIIECTBICHUIO
yueOHOM JesITeNbHOCTH.

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHUS O0pa3oBaTEIbHOM MPOrpaMMbl 1O XUMHH
OTPaXKaloT OBJIAJICHHE YHUBEPCATbHBIMH MI03HABATEIbHBIMH 1eHCTBUSIMHU, B TOM YHCIIE:
ba3oBEIMH TOTHYECKUMU NEUCTBUAMH

1) YMEHHEM HCIOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMUYECKMX TOHATHNA (BBIACNATh WX XapaKTepHbIE MPU3HAKH,
YCTaHaBIMBATh B3aUMOCBSI3b C JPYTMMU TOHATHUSMH), MCIOJIB30BATh MOHATHUS IS
OOBSCHEHHUS! OTHENbHBIX (DAaKTOB W SBJICHUW; BBIOMpPATh OCHOBAHUS M KPUTEPUU MJIA
KIacCU(UKAMM XUMHUYECKMX BEIIECTB W XHUMHUYECKHMX pEakIHil; yCTaHaBIWBATh
MPUYUHHO-CIICJCTBEHHBIE CBSI3M  MEXIYy OOBEKTaMH W3YyUY€HHUS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTHH ); IeTaTh BBIBOABI M 3aKITIOYCHHSI,
YMEHHUEM TPUMEHSTh B TPOIECCE TMO3HAHMS TIOHATHS (TIPEIMETHBIE W METaNpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3yeMble B XHMHUH, MPEOOPa3OBHIBATH MIUPOKO
MPUMEHSAEMbIE B XHUMHU MOJIEIbHBIE TIPEJICTABICHUS — XHUMHYECKHH 3HAK (CHMBOJI
JJIEMEHTa), XUMUYeckas (HopMyna W ypaBHEHHE XHMHUYECKON pPEaKIu — TMPH pPelICHUH
y4eOHO-TIO3HABATENIbHBIX 3371a4; C YYETOM 3THUX MOJCIBHBIX TPEACTABICHUN BBISBIATH H
XapaKTepU30BaTh CYHIECTBEHHBIC MPU3HAKHA U3y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U
XUMUYECKUX PEAKIINA; BBISBISITH OOIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CJICICTBEHHBIC CBSI3U U
MPOTUBOPEUUS B U3y4aEMbIX MPOLIECCAX U SIBICHUAX; IpeajaraTb KpUTEPUU ISl BBISBICHUS




3TUX 3aKOHOMEPHOCTEH U MPOTHBOPEUUI; CAMOCTOATEIHHO BBIOMPATH CIIOCOO peIIeHUS
y4eOHOW 3amauu  (CpaBHMBATh HECKOJBKO BapHAaHTOB pEIICHHUS, BHIOMpATh HamboJee
MOAXOALINMN ¢ yUETOM CaMOCTOSTENBHO BbIJIEJIEHHBIX KPUTEPUEB);

ba30BbIMU UCCIIEI0BATEIBCKUMU JCHCTBUAMHU

1) yMEHHMEM HCIOJIb30BaTh IIOCTABICHHBIE BOIPOCH! B KAYECTBE MHCTPYMEHTA IO3HAHUSA, a
TaK)Ke B KauyeCTBE OCHOBHI JJsi (OPMHPOBAHHUS THIIOTE3bl MO MPOBEPKE IMPaBHILHOCTH
BBICKA3bIBAEMBIX CYXKICHHI;

2) npuoOpeTeHHe OmbITa MO IUIAHWPOBAHHUIO, OPTaHU3AlMU U MPOBEACHUIO YYCHHYECKHX
9KCHEPUMEHTOB: yMEHHUE HaOJII0/aTh 32 XOJOM IIpolecca, CaMOCTOSTENbHO POTrHO3UPOBATh
ero pe3ynabTar, (OpMyIHpOBaTh OOOOIIEHUS M BBIBOJABI IO pPE3yJIbTaTaM IPOBEAEHHOTO
OIIBITA, UCCIIEIOBAHNUS, COCTABIIATH OTUET O MPOJICIaHHON padoTe;

PabGoToli ¢ nadopManmein

3) yMCHHEM BBIOMPATh, aHAIM3UPOBATh M MHTEPIPETUPOBATH UH- (POPMAIMIO PA3TUIHBIX
BHJIOB U ()OPM TPECTABICHUS, MMOTYIAEMYIO0 M3 Pa3HBIX MCTOYHUKOB (HAYYHO MOMYJISIpHAs
JTUTepaTypa XUMHUYECKOTO COJIEp)KaHUs, CIpaBOYHBIC TocoOus, pecypchl HHTepHeTa),
KPUTHYECKH OI[CHUBATh MPOTUBOPEYMBYIO U HEIOCTOBEPHYIO H(OPMAIIHIO;

4) yMCHHEM TPHMCHSTH pPA3JIMYHBIC METOABI W 3alpoChl TPHU TI0- HCKe U OoTOope
MHPOpPMAIIMM ¥ COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX JIJISl BBIIIOJHCHUS Y4eOHBIX U
MMO3HABATEIBHBIX ~ 33J[a4  ONPEACIEHHOr0 THUMA; MNPUOOpPETeHHWE OmbITa B  00NacTH
UCIIOJIb30BaHUsI MH(POPMAIIMOHHO KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJCHUE KYJIbTYPOM
AKTUBHOTO WCIIOJB30BAHUS PA3IUYHBIX ITOMCKOBBIX CHCTEM; CaMOCTOSITEILHO BBIOMPATH
ONTUMAIIbHYIO (OpMY TPEICTaBICHHUS WHGOPMAIMUA M HWUTIOCTPUPOBATh PEIIAcMbIC 3a/1auu
He- CIIOKHBIMH CXEMaMH, TUarpaMmMamu, IpyruMu popmamu rpaduku ¥ UX KOMOWHAIUSIMUY;

5) yMEHHEM HMCIIOJb30BaTh M aHAIM3UPOBATH B IpOIEcce y4eOHOM W HMCCIIEI0BATENbCKOM
NEATCIILHOCTH WH(POPMAIMI0 O BIHMSHUHA TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SHCTBA W
TPAHCIOPTA HA COCTOSTHUE OKPYKAIOIICH MTPUPOTHON CPEJIbI;

YHuBepcaabHbIMM KOMMYHHKATHBHBIMHY 1€ CTBUSIMU

1) yMeHueM 3a/JaBaTh BONPOCHl (B XOJA€ Juajora W/WIM JAUCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoil TeMbl, (OPMYJIHPOBAaTh CBOM NPEIJIOKEHHS] OTHOCHUTEIBHO BBINOJIHEHUS
MPEJI0KEHHON 3a/1a4u;

2) mpuoOpeTeHHe OMbITa MpPE3eHTAlMM  Pe3yJIbTaTOB  BBINOJIHEHUS  XHMHYECKOTO
AKCIIEpUMEHTA (JIa0OpaTOPHOTO OMbBITA, JTAOOPATOPHOW PabOTHI MO HMCCIETOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

3) 3aMHTEPECOBAHHOCTbH B  COBMECTHOM CO CBEPCTHHKAMM  IIO3HABaTEIbHOW U
UCCIIEI0BATEIbCKON JIEATEIbHOCTH MPU PEIIeHUH BO3HHMKAIOIUX MPoOJIeM Ha OCHOBE yuéTa
OOLIMX MHTEPECOB U COIJIACOBAHMS MO3UIMH (0OCYXIeHus, 0OOMEH MHEHUSIMHU, «MO3TOBBIE
HITYPMBI», KOOPJHMHALMS COBMECTHBIX JAEUCTBHM, ONpeAeleHHe KpUTEPHUEB IO OICHKe
KauecTBa BBINOJIHEHHOM pabOTHI U Jp.);

YHuBepcaabHbIMM PeryJITHBHBIMHU 1€l CTBUAMH

4) YMEHHEM CaMOCTOSITEIbBHO  OINpEAENATh LENu  JAEATEIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJUPOBATH U TMpPH HEOOXOAMMOCTH  KOPPEKTHUPOBAaTH  CBOKO
JesITeNbHOCTh, BbIOMpaTh Haubojee d(P(PEeKTUBHBIE CIOCOOBI pEHIeHHs YYeOHBIX U
MO3HABATENbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATh NPEASIOKEHHBIN
ITOPUTM JEUCTBUM TpHU BBINOJHEHUH 3aJaHUi C Y4€TOM MOJY4YeHHsS HOBBIX 3HaHUH 00
M3y4aeMbIX OOBEKTax — BEUIeCTBaX M PEaKlusiX; OLEHUBATh COOTBETCTBHE MOJIYyYEHHOIO
pe3yJibTaTa 3asBICHHON LENH;

5) yMEHHEM MHCHOJb30BaTh M AHAIW3UPOBATh KOHTEKCTBI, MpeJjaracMble B YCIOBUU
3alaHUM.




IIpenMeTHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pPE3yNBTATOB [0 OCBOCHHUIO 00S3aTEIBHOTO COJCPIKAHUS,
YCTAHOBJICHHOTO JaHHOW paboyell MpOorpamMMoOid, BBIACISIOT: OCBOCHHBIC O0YYarOIMMHUCS
Hay4HbIC 3HaHMS, YMEHHUS U CrocoObl NeHCTBUM, crennduyeckue Ui MpeaIMEeTHON 00sacTH
«XUMHSI», BHIBI JACATCIBLHOCTH [0 TMOJYYCHUIO HOBOIO 3HAHHS, €ro HHTEPIpPETAIUH,
HpeO6pa3OBaHHIO 1 NPpUMCHCHUIO B pa3JINIHBIX y‘-Ie6HBIX 1 HOBBIX CUTyallUAX.

[MpenMeTHbIe  pe3yabTaThl MPEJCTABICHBI MO ToJaM OOy4YeHHUS W OTPaXKaroT
c(OPMHUPOBAHHOCTH Y O0YUAIOIITUXCS CIACTYIONINX YMECHUIA:

8 KJIACC

1) pacKpbIBaTb CMBICI OCHOBHBIX XMMUYECKHMX IOHSTHUH: aTOM, MOJEKYJIa, XUMHUYECKUN
AJIEMEHT, MPOCTOE BEILLECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOpPOJHAs M HEOAHOPOIHAs),
BAJICHTHOCTb, OTHOCUTEJIbHAsI aTOMHAasi U1 MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi J0Js XMMHUYECKOTO 3JIEMEHTAa B COEIMHEHUH, MOJISIPHBII 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb, JJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIIECHUS,
XUMHUYECKasl peakuus, KIacCU(pUKalus peakluil: peakuuu COEIWHEHUs, PpPEeaKUHUU
pa3JIOKEHUs, peaklu 3aMeleHMs], PeaKIMU OOMEeHa, 3K30- U SHIAOTEPMHUYECKUE DPEaKLUu;
TETIUIOBOK 3(PQEKT peakmuu; sSApO aToMa, SJICKTPOHHBIA CIIOM aTroMa, aTOMHas OpOWTalb,
panuyc atomMa, XMMHMYECKas CBs3b, IOJISIpPHAs W HEMOJIAPHAs KOBAJIEHTHAs CBsA3b, MOHHAs
CBSI3b, HOH, KATUOH, aHUOH, PAaCTBOP, MAcCOBas J10JIsl BeLIeCTBa (IIPOLIEHTHAS KOHLIEHTPALIMS)
B PacTBOpPE;

2) WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHMUYECKUX TOHATUH M NPUMEHATH 3TH
HOHATHS NPH ONMCAHUM BELIECTB U UX MPEBPALLCHUN;

3) UCHOJB30BaTh XMMHMUYECKYK) CHUMBOJIUKY Ul COCTaBI€HHUS (OpMyJ BEUIECTB H
YPaBHEHMH XMMUYECKUX pEaKIHii;

4) onpeneNniaTh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX; CTENEHb
OKHMCIICHMsI 3JEMEHTOB B OHHApHBIX COEAMHEHMSX; MPUHAMICKHOCTh BEIIECTB K
onpeaenéHHOMY KJIacCy COeIMHEHUHN Mo (opMyiiaM; BUJ XUMHUECKOH CBsI3U (KOBaJICHTHAs U
VOHHAs1) B HEOPIraHUYECKNUX COECAUHEHUSIX;

5) packpeiBath cMbica Ilepuoanueckoro 3akona .M. MenneneeBa: IeMOHCTPUPOBATH
NOHMMAaHHUE NIEPUOAMYECKON 3aBUCUMOCTH CBOWCTB XMMMUYECKHX DJIEMEHTOB OT UX
nosio>keHus B Ileproanueckoit crucreMe; 3aKOHOB COXPAHEHHs MAccChl BELIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOI'O y4€HUs, 3aKOHa ABOra/ipo; ONMUCHIBATh U XapaKTEPHU30BaTh
TabnnuHyo ¢opmy I[leprnoauyeckoil CHCTEMbl XMMHUYECKUX 3JEMEHTOB: pa3inyarh MOHSATUS
«rnaBHas noarpynna (A-rpynmna)» u «rnobouHas noarpymnmna (b-rpynna)», manele u 6onibine
HEepUO/JIbl; COOTHOCUTh 0003HaUEHUs, KOTOpbIe UMeroTcs B Tabnuie «Ileproauueckas cucrema
xumuueckux snemeHToB J[.M. MeHneneeBa» ¢ UYMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMUS
aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3aps] s1pa, oOIllee 4YHCIO HIIEKTPOHOB U
pacnpeneseHre ux 1o 3JIeKTPOHHBIM CII0SIM);

6) KIacCU(UIMPOBATh XUMHUECKUE 3SJIEMEHTHI; HEOPraHWYEeCKHE BEIECTBA; XMMUYECKHE
peaxiuu (10 YUCIy U COCTaBYy y4YacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEINIOBOMY 3(PPeKTy);
XapakTepu3oBaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB PA3JIUYHBIX KIIACCOB,
MOJATBEPXKJas OMNHCAHME MpPUMEPaMU MOJIEKYJSIPHBIX  YpPaBHEHHIl COOTBETCTBYIOLIUX
XUMHUYECKHUX PEAKIIUI;

7) IpPOrHO3UPOBATh CBOMICTBAa BEIIECTB B 3aBHUCHUMOCTHM OT HX KAadeCTBEHHOI'O COCTAaBa;
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKHUX ITPEBPALIEHUI B PA3JIUYHBIX YCIOBUSX;

8) BBIUUCIATH OTHOCUTEIbHYIO MOJIEKYJSPHYIO U MOJIIPHYIO MAacChl BEILECTB; MacCOBYIO
JIOJII0 XMMHYECKOT0 3JIeMEHTa Mo (opMyse COEIMHEHMs; MAacCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe; MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaklny;



9) NPUMCHATH OCHOBHBIC OIICpAllUU MBICIIMTEILHON JACATCIIPHOCTH — aHaJIu3 U CHHTEC3,

CpaBHEHUE, o0oO1enue, CHCTEMAaTH3alHIO, KJIaCCU(PUKAIIHIO, BBIIBIIEHUE
MIPUYMHHO-CIIECTBEHHBIX CBA3EH — JUJISI U3YUEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLU;
€CTECTBCHHO-HAYYHBIC METOJIbI TO3HAHHMS — HAOJIOJCHUE, HM3MEPEHHUE, MOJICITHPOBAHHE,

AKCIIEPUMEHT (peaibHbIN U MBICIICHHBIH);

10) cinenoBaTh  IpaBUIaM  IOJIb30BAaHMSI XUMHUYECKOW MOCYHOH M J1aOOpaTOpHBIM
o0opynoBaHMEM, a TaKkKe TIpaBWwiIaM OOpamieHHuss C BEIIECTBAMU B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBINOJHEHUIO Ja0OpaTOPHBIX XUMMUYECKHX OIBITOB IO TMOIYYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJAa M KUCIOPOa), IPUTOTOBICHHUIO PACTBOPOB C
onpeseNéHHOW MaccOoBOM J10JIell pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATh M IPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHI 10 Paclio3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C TOMOIIBIO
WHIUKATOPOB (JITakMycC, (eHONpTaTCHH, METHIIOPAHXK U . ).

9 KJIACC

1) pacKpbIBaThb CMBICII OCHOBHBIX XMMMYECKUX IOHSATHI: XUMHUYECKHM 3JIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOXHOE BEIIECTBO, BAaJIEHTHOCTb,
DNEKTPOOTPULIATEIBHOCTD, CTENEHb OKUCICHMS, XUMUYECKasi peakliys, XUMUYECKasi CBS3b,
TerioBol  3(hdexT peaknuu, MOJIb, MOJSIPHBIE 00BEM, pacTBOp; DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AIEKTPOIIUTHIECKAsT TUCCOIUAIINSA, PEaKIIM HOHHOTO 0OMEeHa, KaTalu3aTop,
XUMHYECKOe paBHOBeEcCHE, oOpaTtumbie u HEoOpaTUMbIe peakuuu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCJIEHUE H
BOCCTAHOBJICHHE, aJUIOTPOMNus, aM(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJIGHTHAs, MOHHAS,
MeTaJIJIMYECcKast), KpUCTaIMyecKass pemérka, KOppOo3Wsl METaJIOB, CIUIaBbl; CKOPOCTh
XUMHUYECKON peakiuu, mpeaenbHo gonycrumas konuentpanus (ITJIK) BemecTsa;

2) WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKHUX TMOHSATUH W TMPUMEHATH 3TU
MOHSITHS TIPU OMTUCAHUH BEIIECTB M UX MPEBPAIICHUI;

3) UCMONB30BaTh XUMHUYECKYIO CHUMBOJHUKY JUIS COCTaBJICHUS (OPMYJT BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

4) onpenensTh BAJIEHTHOCTb U CTENIEHb OKUCIICHNUS XUMUYECKUX 3JIEMEHTOB B COSIMHEHMSIX
Pa3IMYHOTO COCTaBa; NMPUHAIJIEKHOCTh BEILECTB K ONPENEIEHHOMY KJIACCy COEOUHEHMM IO
dbopmynaMm; BHJI XUMHUYECKOW CBA3U (KOBaJEHTHAs, HWOHHAs, METAJUIMYECKas) B He-
OpPTaHMYECKUX COCIMHEHUSX; 3aps] HMOHA MO XMMHUYECKOW (opmyle; XapakTep cpelasl B
BOJHBIX PAaCTBOpAax HEOPraHMYECKUX COEIMHEHUH, TUN KPUCTAIIMYECKONM pEIETKU
KOHKPETHOI'O BELIECTBA,

5) packpsiBath cMbica [lepuonnueckoro 3akona [{.1. MenaeneeBa u JEMOHCTPUPOBATH €0
MOHMMAaHUE: OINUCBIBATh M XapakTepu3oBaTh TabnuuHyio ¢opmy Ilepuoanueckoit cuctemsl
XUMHUYECKHX AJIEMEHTOB: Pa3iMyaTh MOHATUS «TJaBHAs MOArpynna (A-rpymnmna)» u «mmodbodyHas
noarpynna (b-rpynmna)», mansle u 00nbllIve NEPUOABI; COOTHOCUTh 0003HAYEHHUS, KOTOpHIE
UMEIOTCS B TIEPUOJAMYECKOI TalnuIle, C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX AJIEMEHTOB (COCTaB U 3aps] sA1pa, oOlee Yucao 3JIEKTPOHOB U paclpe/iesieHue
UX MO 3JIEKTPOHHBIM CIJIOSIM); OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
AJIEMEHTOB U MX COEAMHEHUH B Mpejesiax MajbIX IEPUOA0B U INIaBHBIX MOJ- IPYMI C YYETOM
CTPOEHHS UX aTOMOB;

6) KJIaccupUIUPOBATh XUMUYECKUE 3JIEMEHTHl; HEOPTaHWYECKHE BEIECTBA; XUMHUYECKUE
peakuuu (M0 YMCIy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BELIECTB, MO TEIUIOBOMY 3 deKTy,
M0 U3MEHEHUIO CTENEeHEeN OKHUCIEHUS! XUMUYECKUX JIEMEHTOB);

7) XapaKTepu3oBaTh (ONMHUCHIBaTh) OOIME U cHenudUyYecKre XUMHYECKHEe CBOWCTBA
MPOCTBIX U CJIOKHBIX BEIIECTB, IMOATBEPXkAas ONHMCAHHWE INPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

8) COCTaBJIATh YPAaBHEHUS DJICKTPOJIUTHYECKOW THUCCOLMAIMU KHUCIOT, IIEJIOYEHd U COJIEH;



NOJIHBIE M COKpAIIEHHBIC YpaBHEHHs pEaKIMi HOHHOrO OOMEHA; YpaBHEHHs PEaKIIMH,
MOJTBEPXKJIAIOIIUX CYHIECTBOBAHUE TE€HETUYECKOW CBS3M MEX]y BELIECTBAMH Pa3IHYHBIX
KJIACCOB;

9) pacKkpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHI MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

10) MpOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBHUCHUMOCTH OT UX CTPOEHHMSI; BO3MOKHOCTH
NPOTEKaHUS XUMUYECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;

11) BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BELIECTB; MAaCCOBYIO
JIOJI0  XMMHYECKOT0 3JIeMEHTa Mo (opMylsie COEAMHEHHS; MacCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe; MPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUECKON peaKlny;

12) cienoBaTh TpaBWIIaM  TIOJB30BAHUS XMMHUYECKOW TOCYIO0W U JaOOpaTOPHBIM
o0opynoBaHuEM, a TaKXe IMpaBuiaM oOpalleHuss C BELIECTBAMH B COOTBETCTBUU C
UHCTPYKLHUSMHU I10 BBIMOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYECHHUIO H
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

13) MPOBOJAUTH PEAKIUH, MOATBEPKIAIONINE Ka4eCTBEHHBI COCTAB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI- OpOMHI-, HOAMI-, KapOoHaT-, pocdar-, cuIrKar-,
cynbdar-, TUIPOKCHA-MOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI H3Y4YCHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

14) NPUMEHSATh OCHOBHBIC ONEPAIMH MBICIUTEIBHON IESITEIbHOCTH — aHAJIW3 W CHHTE3,
CpaBHEHHE, 000OIIeHHE, CUCTEeMATU3alluI0, BbISIBICHUE MPUYMHHO-CICICTBEHHBIX CBSI3EH —
JUIE U3YYCHHs CBOWMCTB BEIIECTB M XMMHUYECKHX PEAKIHil; €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HaOJIOJIeHUe, H3MEpeHHe, MOJAEIUPOBAaHUE, JKCIEPUMEHT (peajbHBbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUME
Bceero 136 4,u3 Hux7 4— pe3epBHOE BpeMs
8 KJIIACC
(2 4. B HEHENIO, BCero 68 4., n3 HUX 3u—pe3epBHOE BpeMsi)

Ne| Temaruuecku OcHoBHoOe coepkaHue OcHoBHbBIE BU/bI 1eSITeIbHOCTH 00y4al0IIMXCst DJIeKTPOHHbIE
n/ i 0J10K, TeMa oOpa3oBaTesibHbIE
1| pecypcsbl
Pa3nen 1. [lepBonavajbHble XuMUueckue nousitus (20 1)
1. |Tema 1. Xumus - |IIpenmer xumuu. Ponb XUMHUH B )KU3HU YellOBeKa. |- PackpbIBaTh CMBICT M3YYaeMbIX MTOHSATUH. Sknacc
BakHasi 00J1acTh | XUMUS B cCTeME HayK. MeTo bl TI03HaHUs B - PackpeiBaTh posIb XMMHUH B IPUPOJE U )KU3HU https://www.yaklass.ru/
€CTeCTBO3HAHUS | XUMHUHU. YeJI0OBEKA, €€ CBSI3b C IPYTUMHU HayKaMHU. PDIII
U npakTuyeckoil | Tena u BeniectBa. @u3znueckue cBOMCTBA BEUIECTB. | - Pa3nuuare yuCThIe BElIECTBA U CMECH; https://resh.edu.ru/subject/
AeATeJIbHOCTH | ArperaTHOe COCTOSIHME BellecTB. UMCThIe BellecTBa | OJHOPOIHBIE U HEOJHOPOIHBIE CMECH. https://resh.edu.ru/
yejoBeka (5 1) [u cmecu. CrocoOsl pa3zienenus cMeceil. - Paznuuath Qusnueckue U XUMUYECKUE SIBICHUS. http:/alhimik.ru
dusnyeckue U xumMuueckue sipienus. [Ipusnaku u |- Onpenenars NpU3HaKU XMMUUYECKUX PEAKLIAN U https://hij.ru/
YCIJIOBUSI IPOTEKAHNS XUMUUYECKUX PEAKLINM. YCIIOBUS UX IPOTEKAHUS. http://c-books.narod.ru/
3HaKOMCTBO C IIpaBUIaMU OE€30MIACHOCTH U - CiezioBath NpaBuIaM I0Ib30BAHMA XUMHYECKOH | https://1sept.ru/
HpI/IéMaMI/I pa6OTI)I B XMMHYECKOU .Ha60paTOpI/II/I. HOC}’I{OI\/JI n Ha60paTOpHBIM O60py210BaHI/IeM, a TaK¥XKeE https://iu_ru/video_|essons
JdemMoHcTpanuu IpaBWiIaM o0OpallleHusl ¢ XMMUYECKUMU BEIIECTBaMU
- JIaGopatopHoe 000py10BaHHUE. B COOTBETCTBUU C MHCTPYKLMSIMHU I10 BBIIIOJIHEHHIO
- Pa3znuunblie BUbI XUMHUUECKOM MOCYIBI. MIPaKTUYECKUX PadoT.
- O6pa3Lbl BEIIECTB. - [InanupoBaTh ¥ NPOBOIUTH XUMUYECKUI
-Cnioco0sl pazniesnieHus cMecet (puibTpoBaHue, 9KCIIEPUMEHT I10 U3YUYEHHIO U ONIUCAaHUIO
BbINIApPUBAHUE, TUCTUILIALNSA, XpoMaTorpadus). (hU3MYECKUX CBOWCTB BELIECTB, CIIOCOOOB
JlabopaTopHble U IPaKTHYeCKHe PadoThI pa3leseHns CMecei BEIECTB.
Jlabopamopuvie onvimui: - Mcnonb30Bath NpH BBIMOJIHEHUU YUEOHBIX 3a/laHUI
Onucanue pU3NIECKUX CBOMCTB BEILIECTB. U B IIPOIIECCE UCCIIE0BATEIBCKOM AEATEIBHOCTH
Pa3nenenue cMecu ¢ MOMOIIBIO MarHUTA. Hay4YHO-TIOMYJISIPHYIO JINTEPATYPy XUMHUECKOT O
Ipaxmuueckue pabomul. coJiep’KaHusl, CIIPaBOYHbIE MaTepHalIbl, PECYPCHI
Ne 1. IpaBuna paGotel B saboparopuu u npuémsl |MHTEpHeTA.
oOparieHus ¢ 1a00paTOPHBIM 000PYI0BaHUEM. - BoicTpauBarh pa3BEpHYTHIE MIMCHBMEHHBIE U YCTHBIE
Ne 2. Paznenenue cmeceil (Ha mpuMepe OUUCTKH OTBETHI C OIIOPO Ha MHPOPMAIUIO U3 yUEOHHKA U
MOBAPEHHOH CcOJIN) CIPAaBOYHBIX MATEPHAJIOB, TPAMOTHO HCII0JIb30BATh
W3y4YEHHBIN NOHATUIHBIN alrapaT Kypca XUMHH.
2. | Tema 2. ATOMBI U MOJIEKYJIBI. XUMHUYECKUE DIIEMEHTBHI. - [IpuMeHATh €CTECTBEHHO-HAay4YHbIE METO/IbI Sxnace
BemecrBa 3Hak# (CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB. TO3HaHMS (B TOM YHCJIe HAOII0IeHUE, https://www.yaklass.ru/

U XHUMHYeCKHe
peakuuu (15 1)

IIpocTble U CIIOXKHBIE BELIECTBA.
ATOMHO-MOJIEKYJIIPHOE YUEHHE.
Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB

MOJIETTUPOBAHUE, SKCIIEPUMEHT) U OCHOBHBIE
OTIEPAIIMH MBICTUTEIHHON JEATETLHOCTH
(cpaBHeHUE, KIacCUbUKAIS) AT U3yUEHUS

POII
https://resh.edu.ru/subject/
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XUMHUYECKHX DJIEMEHTOB. 3aKOH ITIOCTOSHCTBA
cocraBa BenlecTB. OTHOCH- TeNbHAs AaTOMHAst
Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca.
MaccoBast 1011 XMMUYECKOIO JIEMEHTA B
coequHeHNH. PU3NYECKUE U XUMUYECKHE SIBJICHUS.
Xumnueckas peaxkuus. [IpuzHaku u ycnosus
IIPOTEKAHNS XMMUYECKHUX PEAKIMA. XUMUYECKHE
ypaBHEHUS. THUIIBI XUMUYECKUX PEAKLINI
(coemuHeHus, pa3IoKeHHS, 3aMeIeHUs, 0OMEHA).
3aKOH COXpaHEHMS MACCHI BEILECTB.

M.B. JIOMOHOCOB — Y4E€HBIM-IHIUKIIONEIUCT.
JdemoHcTpaumuu

dusnyeckue siBIEeHUs (pacTUpaHue caxapa B
CTYIIKE, KUTIEHUE U KOHJIEHCAIUs BOJIbI U T.J.).
XUMHUYECKHUE SBJICHUsS (TOPEHUE CBEUH,
pa3iIoKEeHHUE caxapa, B3aMMOJICHCTBUE CEPHON
KHUCJIOTBI C XJIOPUAOM Oapus, pazIoxKeHue
runpokcuaa meau(1l), B3anmoneiicTeue xenesa ¢
CEpOM, B3aUMOJICUCTBHE KeJle3a C pACTBOPOM COJIU
meu(1l)).

OnsIT, WILTIOCTPUPYIOIINN 3aKOH COXPaHEHUS
MAacCBhl.

JlabopaTopHble U NPaKTHYeCKHe PadoThl
Jlabopamopnvie onvimbi:

[Tpumeps! Gpusnueckux sBICHUH (TIJIaBIEHUE BOCKa,
TastHUE JIbJ1a)

[Ipumepbl XUMUYECKUX SBJICHHUH (ITPOKATUBaHUE
MEIHON IIPOBOJIOKH, B3aUMOJIEHCTBHE MEJA C
KHCIIOTOM). Mo/ienI aTOMOB U MOJIEKYII.
Boruncienus

- OTHOCUTENIBHON MOJIEKYJIIPHOW MacChl BELIECTB;
- MacCOBOM JJOJIM XUMHUYECKOTO 3JIEMEHTA I10
dbopMyIie coeTuHeHUs

BEILIECTB U XUMUYECKHUX PEaKIHii

- PackpbIBaTh CMBICIT U3yYa€MbIX MMOHITUH U
3aKOHOB U MIPUMEHSTH 3TH MOHITHSI IPU OMUCAHUH
CBOWCTB BEILIECTB U X MPEBPALCHHIA.

- PaznuuaTh pu3nyeckue U XUMUYECKHE SIBIICHUS,
OOBSICHSITH X CYITHOCTb C TOYKU 3PCHUS
aTOMHO-MOJIEKYJIIPHOTO  yYEHHUSI.

- OnpenensiTh NPU3HAKU XUMUYECKUX PEaKIInH,
YCIOBUS UX MPOTEKAHUS.

- OOBSACHATH CYyITHOCTh (PU3HYECKUX U
XUMHUYECKHX SBJICHHU C TOYKU 3PEHUS
aTOMHO-MOJIEKYJISIPHOTO yYEHUSI.

- KimaccudunupoBars XuMuuecKue peakiuu (1o
YHCITy ¥ COCTAaBY pEarupyromux 1 00pa3yronmxcs
BEILIECTB).

- CocTaBnsaTh (OpMyJIbl OMHAPHBIX BEIIECTB 10
BaJICHTHOCTHU M ONPEENSTh BaICHTHOCTH 110
(dbopMyInaM BelIeCTB.

- PaccTaBnsaTh K03()(HUIIMEHTH B ypaBHEHHUAX
XUMHUYECKHUX PEaKIIHi.

- CnetoBaTh MpaBHiIaM MOJIb30BAHHS XUMUYECKON
MOCY/ION U JIaOopaTOPHBIM 000pYIOBaHUEM, &
TakKe MpaBUiiaM OOpaIeHUs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIIUSIMH IO BBITTOJIHEHUIO
1ab0PaTOPHBIX XUMHUYECKHUX OTBITOB.

- Hcnonp3oBath IIpy  BBIIIOJIHCHUN y‘{e6HBIX
B IIpouecce HCCH@I{OB&T@HBCKOﬁ

3aJaHuid "
JIeITEIbHOCTU
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Paznen 2. BaxkHeiilme npeacraBuTes i Heopranuyeckux seuects (30 u)

Tema 3. Bo3ayx.
Kucaopona.
IHousitue 06
okcuaax (5 1)

Bo3nyx — cmech razos. Cocras Bo3ayxa.
Kucnopon — anemeHT u npocroe Bemiectso. O30H —
AJUIOTPOMHAA MOIUBHUKAIMS KUCIOPOAA.
Haxoxzaenue kuciopoja B npupoje, puandeckue
Y XUMHYECKUE CBOMCTBA (peakiuy OKUCIICHUS,

- PackpbIBaTh CMBICIT U3y4aeMbIX MOHITUH U
MPUMEHSTH 3TH MOHATHUS NIPU OMMCAHUU CBOWCTB
BEILIECTB U UX MPEBPALLECHUMN.

- XapakTepu3oBaTh (OMHUCHIBATH) COCTAB BO3yXa,
(u3nUecKre U XUMHUYECKHE CBOMCTBA KUCIOPO/Ia,
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ropeHue). Y cioBusi BOSHUKHOBEHUS U
npekpaieHus ropenus. [lonsitue 06 okcumax.
CriocoObI mosTyueHHs KUCIOPOAa B 1a00OpaTopuu 1
MIPOMBIIITIEHHOCTH. [IpuMeHeHmne kuciopoaa.
Kpyrosopor kucnopona B npupozne. TernnoBon
3p(heKT XuMHYeCKOi peakunu, NOHSITHE O
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- U
IHAOTEPMHUUYECKUX peakuusix. TormmBo (HeTh,
YroJib ¥ MeTaH). 3arpsi3HeHUE BO3/1yXa, CIIOCOObI
€ro MpeJoTBpalleHUs. Y CHIIEHHE TApHUKOBOTO
a¢dekra, pa3pylieHre 030HOBOTO CIIOS.
JdemoHcTpaumuu

Biaumoneiicteue dpochopa, cepbl

U JKeJie3a ¢ KUCIOPOoJoM (BO3MOXKHO
UCIOJIb30BaHUE BUEO OIBITOB).

Omnpenenenue cojiepkaHus KHUCIOPOJia B BO3IYXE.
OnbIThI, JEMOHCTPHUPYIOIINE YCIOBHUS
BO3HUKHOBEHHUS U MPEKPAIICHUS TOPEHUSI.
JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI
Jlabopamopmnwiii onvim: O3HaKOMIIEHHE C
o0pa3iamu OKCHJIOB.

IIpakxmuueckas paboma:

Ne 3. [Tonyuenue u cobupanue Kucioposa,
WU3YyYEHHUE €ro CBOMCTB.

Boeruncienus

- MOJIEKYJISIPHOW MacChl KMCIOpOJa

¥ 030Ha HA OCHOBAaHWH aTOMHOM MaccChl
XUMHUYECKOTO JIEMEHTA

CIOCOOBI €T0 MOJYYCHHUsI, IPUMEHECHHE U
3HAYEHHUE B IPUPO/IE U KU3HU YEIOBEKA.
- CpaBHUBATh peaKIUU TOPEHUS U MEJICHHOTO
OKHCJICHHS.
- Cobupath mpuOOpPHI IS MOTYUSHHS KHCI0POa
(BBITECHEHHEM BOJBI U BO3/1yXa).
- Pacro3HaBaTh ONBITHBIM MYTEM KUCJIOPO.
- Mcnonb30BaTh XMMUYECKYIO CUMBOJIMKY JIJIsI
cocTaByIeHHS (OPMYIT BEIIECTB, MOJICKYJISIPHBIX
YpaBHEHUH XMMHUUYECKUX PEaKIMil C y4acTHEM
KHUCJIOpOJa.
- OOBSACHATH CYITHOCTh IKOJIOTHYECKUX TPOOIIEM,
CBSI3aHHBIX C 3arpsi3HEHUEM BO3/TyXa.
- CienoBath npaBuiiaM 0e30macHoOi paboThl B
J1a00paTOPHH MPHU HUCIIOIH30BAHUHA XUMHUYECKON
MOCY/IbI M 0O00OPYAOBaHUS, a TAKKE TIPABUIAM
oOpallleHus: C TOPIOYMMU BEIIECTBAMU B OBITY.
- [lmannpoBaTh U OCYIIECTBIATh HA IPAKTUKE
XUMUYECKHUE IKCTIEPUMEHTBI, TPOBOIUTH
HaOJI0/IeHNs, IeTIaTh BBIBOJBI 10 Pe3yIbTaTam
JKCIIEPUMEHTA.
- Y4acTBOBaTh B COBMECTHOU pabOTe B rpyIIIIE.
- Hcnonb3oBaTh TpU BBINOJHEHUM YyYEOHBIX
3alaHMii W B TPOLIECCE€ HCCIIEN0BATEIbCKOM
JeSATeTLHOCTH HAYYHO-TIOMYJISAPHYIO JIUTEPATYpy
XHUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIE
Martepuaibl, pecypcsl UHTEepHeTA.
- BricTpauBaTh pa3BépHYyTHIC THCHEMEHHBIC U
YCTHBIE OTBETHI C OMOPOI Ha MH(OPMALIHIO U3
y4eOHHKa U CITPAaBOYHBIX MaTe- PUAIIOB, TPAMOTHO
HCIIOJI30BATh U3YUEHHBIN ITOHATUMHBIN anmapar
Kypca XUMHUHU

http:/alhimik.ru
https://hij.ru/
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https://1sept.ru/
https://iu.ru/video-lessons
http://www.periodictable.ru

Tema 4.
Bonopona.
IlonsiTue o
KHMCJI0TaxX U
coisIx (5 u)

Boaopoa — aeMeHT U IpocToe BEIIECTBO.
Haxoxpaenue B mpupone, puznyeckue u
XUMHUYECKHE CBOMCTBA (HA IpUMEPE
B3alMOJIEICTBUS C HEMETAJLIaMU ¥ OKCHJIaMU
METaJIJIOB), IPUMEHEHHUE, CIIOCOObI MOTYYEeHHUS.
[lonsTHE O KHCIIOTAX U COJSAX.
JeMoHcTpanuu

- PackpbIBaTh CMBICII H3y4aeMbIX IIOHATUH U
MIPUMEHATH 3TU MTOHATUS ITPU ONIMCAHUM CBOMCTB
BEILIECTB U UX IIPEBPAILCHUMN.

- XapakTepHu30BaTh (OMHUCHIBATh) GU3UUECKUE U
XMMHYECKHE CBOWCTBA BOJOPOA, CIIOCOOBI €ro
MIOJIy4YEHUS, IPUMEHEHUE.

- Cobupatp npubop JUlst MOJTyYEHHs BOJIOPOJIA.
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[Tonyuenue, cobupanue u pacro3HaBaHUE
BOJOpOAA.

I'openue Bogopona.

B3aumopeiictue Bogopoaa ¢ okcuaom meau(Il).
JlaGopaTopHble M IpaKTHYeCKHEe PA0OTHI
Jlabopamopuwiii onvim: B3auMoaeicTBHE KUCIIOT ¢
MeTaJulaMH.

Ilpakmuueckas paboma:

Ne 4. TTonyuenue u cobupanue Boopoaa, U3yuyeHue
€ro CBOICTB.

Boruncienus

- MOJIEKYJISIPHOW Macchl BEIECTBA HA OCHOBAHUH
ATOMHOM MacChl XMMUYECKUX 3JIEMEHTOB

- Mcnionp30BaTh XUMUYECKYIO CUMBOJIAKY JJIS
COCTaBJIEHUS (POPMYJI BEIIECTB, MOJIEKYJIPHBIX
YPaBHEHUN XUMUYECKUX PEAKIUH C y4aCTHEM
BOZOPOJA.
- CnenoBaTth mpaBwiaM Oe3omacHOi pabOTHI B
1ab0paTopuy IMpHU MCIOJIB30BAHUM XUMHUYECKON
nocynsl M 00OpYyIOBaHHUA, a TakKe IpaBUIIaM
oOpalleHus ¢ TOPIOYUMHU BEIICCTBAMH B OBITY.
- IImanupoBaTh M OCYIIECTBJIATh HAa IPAKTHKE
XUMHUYECKHE IKCIEPUMEHTHI, IIPOBOAUTH
HaOJIOAECHUs, JleNaTh BBIBOABI IO pPE3yJbTaTam
IKCIIEPUMEHTA.
- YyacTBOBaTh B COBMECTHOM pabOTE B IpymiIie

https://hij.ru/
http://c-books.narod.ru/
https://1sept.ru/
https://iu.ru/video-lessons

http://www.periodictable.ru/

Tema 5.
KoanuecTBeHHBI
€ OTHOIIIEHHS B
XumMum (4 9)

KomnuecTBo BemectBa. Moss. MosnspHas

Macca. 3akoH ABorazipo. MossipHblii 00bEM

ra3oB. Pacué€Tsl Mo XUMUYECKHM YPaBHEHHUSIM.
JdeMoHcTpanus

OO0pa3ibl BEmecTB KOJIHYECTBOM | MOJIb.
Buviuucnenus

- 00bEMa, KOJIMYECTBA BEILIECTBA Ira3a I O €r0
W3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 00BEMY;

- 00bEMOB T'a30B 10 YPaBHEHHUIO PEeaKIIMU HA OCHOBE
3aK0Ha 00HLEMHBIX OTHOIIEHHH ra30B

- PackpbIBaTh CMBICII U3y4aeMbIX NOHITHI U
MPUMEHSATH 3TH MOHATHUSA, & TAKKE U3YUYECHHbIC
3aKOHBI U TEOPHUH ISl PEIICHUS PACUETHBIX 3a]1ay.
-BbIUHCIIATh MOJISIPHYIO MacCy BEILIECTB;
KOJIMYECTBO BEIECTBA, 00BhEM raza, Maccy
BEILIECTBA;
- [TpoBOAUTE pacy€Thl O YpaBHEHUAM
XUMUYECKUX PEAKIUi: KOJTUYECTBA, 00BEMA,
MaccChl BEUIECTBA IO U3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHToB WK MPOJYKTOB
peaKuuu.
- BeicTpauBats pa3BEpHYTbIE IIMCbMEHHBIE U
YCTHBIE OTBETHI C OMOPON Ha WH- (QOopMAaIHI0 H3
y4eOHMKA M CIIPAaBOYHBIX MaTepUaIOB, TPAMOTHO
WCIIOJIb30BAaTh M3YYEHHBIM NMOHATUMHBIN armapar
Kypca XHMUHU.
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Tema 6. Bona.
PacTBopsbI.
ITonsiTue
OCHOBAHHAX

(54)

00

dusnueckue CBOMCTBA BOALL. AHAJIN3 U CUHTE3 —
METO/Ibl U3YYEHHS COCTaBa BOJIbl. XUMUYECKHE
CBOCTBA BOJIBI (pEaKIMK C METAJIAMH,
OKCHJIaMU METAJVIOB U HEMETAJIOB).

CoctaB ocHoBanwuii. [ToHsiTHe 006 HHAUKATOpAX.
Bopna kak pactBopurtens. PacTBopbl.
PacTBOpuMOCTB BENIECTB B BOJE.

Hacelennsie 1 HEHACHIIIEHHBIE PACTBOPHI.
MaccoBas 10151 BEIIECTBA B PaCTBOPE.

- PackppIBaTh CMBICII H3y4aeMbIX OHATHI U
MIPUMEHATH 3TU NOHATHUS IPU ONMCAHUH CBOWCTB
BEILECTB U UX IIPEBPALLCHUMN.

- Xapakrepu3oBaTh (pU3NUECKHE U XUMHUECKHE
CBOMCTBA BOJBIL, €€ POJIb KAK PACTBOPUTES B
IIPUPOJHBIX ITPOLIECCAX.

- CocTaBiATh ypaBHEHUS XUMUYECKUX PEAKIUH C
Y4aCTHEM BOJIBI.

- OOBACHATH CYHIHOCTh IKOJIOTUYECKUX MPOOIIeM,
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Ponb pacTBOpoB B Ipupo/I€ U B KU3HU YEIOBEKA.
Kpyrosopot Boabl B ipupojie. 3arpsa3HeHue
MPUPOJHBIX BOJ. OXpaHa U OUMCTKA MPUPOJIHBIX
BOJI.

JdemMoHcTpanuu

DNEKTPOJIN3 BOJbL, CHHTE3 BOJIbI;
B3auMoieiicTBrE BoAbI ¢ MeTauiamu (Na, Ca)
(BO3MOHO HUCTIOJIB30BAHUE BUACOMATEPUATIOB).
PacTBOpeHue BemecTB ¢ pa3inyHoOM
PacTBOPUMOCTBIO.

HccnenoBanue pacTBOPOB KUCIOT U LIENOUYEH C
IIOMOILBIO UHIUKATOPOB.

JlaGopaTopHble M IpaKTHYeCKHEe PAOOTHI
IIpaxmuueckas paboma:

Ne 5. IIpuroroBneHue pacTBOPOB € ONPeAEIEHHOM
MacCOBOM J0JIEH pACTBOPEHHOIO BEILIECTBA.
Beruncienus

- C UCIIOJIb30BAHUEM MOHATHS «MacCOBas J0JIs
BEILIECTBA B PACTBOPE

CBSI3aHHBIX C 3arpsI3HEHUEM MPUPOIHBIX BOI,
CIOCOOBI OYUCTKH BOJIBI OT IPUMECEH, MEPHI 1O
OXpaHe BOJ OT 3arpsi3HEHHUS.
- [InanupoBath ¥ OCYIIECTBIISITH HA MMPAKTUKE
XUMHUYECKUE IKCIIEPUMEHTBI, TPOBOIUTH
HaOJII0ICHUs, IeTIaTh BBIBOBI 110 PEe3yabTaTaM
SKCIIEPUMEHTA.
- CnetoBaTh npaBuiiaM 0€30MacHON paboTHI B
J1a00paTOPHUH MPHU HUCIIOIH30BAHUHA XUMUYECKON
MOCYIbI M1 000PYAOBaHUS.
- IIpoBOANTH BBIUKCIICHHUS C TPUMEHEHHUEM
MOHSITHSL «MacCoBasi A0JIsl BEIIECTBA B PACTBOPEN.
- Hcnonp3oBaTh NpU  BBIMOJHEHUH YYCOHBIX
3alaHUd W B TPOLECCE HCCIEIOBATENBCKOM
JIeATEIbHOCTH HAYYHO-TIOMYJIAPHYIO JHUTEPATYPY
XUMHYECKOTO COJIepKaHUs, CIIpaBOYHbBIC
Marepuaisl, pecypcel IHTEpHeTA.
- BricTpauBare pa3BEpHYThIE THUCHMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha WH(GOPMALUIO W3
y4eOHMKA M CIIPAaBOYHBIX MaTEpUaIOB, FPAMOTHO
HCIIOJIb30BAaTh M3YYEHHBIM NOHATUMHBIM armapar
Kypca XUMHH

https://iu.ru/video-lessons

Tema 7.
OcHoBHBIE
KJ12CChI
HEOPraHu4ecKux
coequnenmii (11

1)

Knaccudukanus HeopraHMuecKux COeAMHEHUN.
Oxcupsl: coctaB, kinaccudukanus (OCHOBHBIE,
KHUCJIOTHBIE, aM(POTEpHBIE, HECOTIe00pa3yIolue),
HOMEHKJIaTypa (MEeXIyHapOIHAsl U TPUBHUATIbHAS).
[TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX,
OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB.
OcHoBaHus: cOCTaB, KJIaccu(pUKAIIHS,
HOMEHKJIaTypa (MeXyHapoiHasi U TpUBUAJIbHAS),
(bu3nUecKre U XUMUYECKHE CBOHCTBA, CIIOCOOBI
nonydeHusi. Kuciorsl: coctaB, kiaccupukanus,
HOMEHKJIaTypa, GU3NIECKUE U XUMUICCKIE
CBOWCTBa, CIOCOOBI TOyUEHUSI.

Psi akTMBHOCTH METaJIIOB.

Comu  (cpenaHue): HOMEHKIATYpA,

MOJIy4EeHHUS, B3aMMO/ICUCTBHE coJieit

MeTaJlJlaMH, KHCIIOTaMH, IIEJI0YaMHt U COJISIMH.

CIIOCOOBI

C

- KnaccudunupoBaTs n3yuaemble BelecTna 1o
COCTaBYy U CBOWCTBAM.
- CocTaBasaTh (OPMYJIIBI OKCHIOB, KHCIIOT,
OCHOBAaHUH, COJIEH U Ha3bIBaTh UX 110
MEXIyHAPOAHOU HOMEHKIIATYPE.
- [Iporno3upoBars CBOMCTBA BELIECTB HA OCHOBE
00X XMMHUYECKUX CBOUCTB U3yUEHHBIX
KJIACCOB/TPYIII BELIECTB, K KOTOPHIM OHU
OTHOCSTCSI.
- CocraBnsiTh  MOJIEKYJSIpDHbIE  YpaBHEHHS
peaxkuui, WJUTIOCTPUPYIOIINX XUMHUYECKHE
CBOMCTBA U CHOCOOBI TIOJYYCHHS BEIIECTB
W3Y4EHHBIX KJIaCCOB/TPYIII, a TaK¥Ke
MOJATBEPXKJIAIOIINX T'E€HETHUYECKYI0 B3aUMOCBS3b
MEXY HUMH.
- Ilpou3BoANTHh BBIYUCIEHUS MO YPABHEHHSIM
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['eneTnyeckas cBsI3b MEXKIy Kilaccamu
HEOPraHUYECKUX COCAMHEHUM.
JdemMoHcTpanuu
OO0pa3iubl HEOPraHUYECKUX BEIIECTB PA3INYHBIX
KJIaCCOB.
B3anmoneiicTBre pacTtBopa CEpHOM KUCIOTHI C
okcugom meau(Il).
Peaknus HeliTpanusanuu.
BeITecHeHHne 0qHOrO MeTaia APYruM U3 pacTBOpa
COJIN.
JlabopaTopHble U IpaKTHYeCKHe PadoThl
Jlabopamopuvie onvimoi: B3aumoaeicTue
KHUCJIOT ¢ MeTaiuaMu. [lonyyenue
HEpPAaCTBOPUMBIX OCHOBaHUM. B3anmoneiictere
HEPACTBOPUMBIX OCHOBAHUI C KUCIOTAMH.
Pasnoxenue runpokcuna meau(Il) npu
HarpeBaHUMU.
IIpaxmuueckas paboma:
Ne 6. Penienue skcriepuMeHTaIbHBIX 3a4a4 110
Teme «OCHOBHBIE KJIACChl HEOPTAHUYECKUX
COCIMHEHUI.
Boruncienus

- 10 YPAaBHEHUSIM XUMUYECKUX PEAKITUN

XUMUYECKUX PEAKIUH.
- [mannpoBaTh U OCYIIECTBIATh HA MIPAKTUKE
XUMHUYECKHUE FIKCIEPUMEHTBI, TPOBOIUTH
Ha0JII0/IeHus, IeJIaTh BBIBOBI 10 Pe3yIbTaTam
JKCIIEPUMEHTA.
- CnenoBathb npaBuiaM 6e30macHoOi paboThI B
mabopaTopuu MpH UCIOIb30BAHUU XUMHUECKON
MOCYJIbI U1 000PYAOBaHUSI.
- Ucnonb30Bath NpH BBIOJIHEHUN YYEOHBIX
3aJlaHUi U B TIPOLIECCE UCCIIEA0BATEIbCKON
NESTEIbHOCTH Hay4YHO-TIONYJISIPHYIO JTUTEPATypy
XUMHYECKOT0 COJIEp>KaHus, CIIPaBOYHbIE
MaTepuaisl, pecypebl IHTepHeTa.
- BricTpauBarh pa3BépHyTHIE MUCbMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MH(OPMALIHIO U3
y4eOHHKa U CIIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO
WCIIOJIb30BaTh N3YYCHHBII MOHATUIHBIN anmapat
Kypca XUMHUHU

Pa3nea 3. [lepuoanyecknii 3axkon u Ilepuognyueckas

cucreMa XuMH4ecKkux 3j1eMeHToB /1. . MeHaelieeBa.
Ctpoenne atoMoB. XumMuueckasi cBsizb. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuuu (15 u)

8.

Tema 8.
Iepuoauuec
KHH 3aKOH H
Ilepuoauuec
Kasi cucremMa
XHUMHYECKHX
3J1eMEHTOB
. n.
MenpeneeBa
. Crpoenne
aToma

(7 9)

[TepBble MOMBITKH KJIACCU(PUKALIUN XUMUYECKUX
aneMeHToB. [loHsATHE O TpyMax CXOAHBIX
3JIEMEHTOB (LIEJIOYHBIE U LIETOYHO3EMENbHbIE
METaJIJIbl, TaJOTE€Hbl, UHEPTHBIE Ia3bl).

DneMeHTHI, KOTOpble 00pa3yloT aM(OoTepHbIE
OKCHUABI ¥ ruApoKcubl. [lepnonnyeckuil 3aKoH U
[Tepuoanueckas cucteMa XUMUYECKUX IIEMEHTOB
J.1. Menneneesa. [lepuoasl, rpynnsl, MOATPYIIIBL.
PU3NYECKUI CMBICII TOPSAIKOBOTO HOMEpPA
3JIeMEHTa, HOMEPOB MEePHOJa U TPYIIIIHL.
Crpoenne atoMoB. CocTaB aTOMHBIX SIJIEP.
N3oTomnsl. DnekTpoHbl. CTpOEHUE 2IEKTPOHHBIX
000J104€K aTOMOB NEPBbIX 20 XUMUYECKUX
aneMeHToB llepuoanueckoii cucremsl . M.

- PackpbIBaTh CMBICI IEPUOJUYECKOTO 3aKOHA.

- [lonumars cymiecTBoOBaHUE EPUOANYECKOM
3aBUCHMOCTH CBOWCTB XMMHUYECKHUX JJIEMEHTOB
(U3MeHeHue painycoB aTOMOB U
ANEKTPOOTPHULATEILHOCTH) U UX COETUHEHHUM OT
TI0JIO’KEHHUS B IEPUOUYECKON CUCTEME U CTPOCHUS
aToMa.

- YcraHaBiIMBaTh CBSI3b MEXK/Y MOJIOKEHUEM
2JIEMEHTA B IEPUONYECKON CUCTEME U CTPOCHUEM
€ro aToma (CocTaB M 3apsia sjpa, o0IIee Yucio
AJIEKTPOHOB U PAaCNpeAEIEHUE UX 110 IIEKTPOHHBIM
CIIOSIM).

- [Iporno3upoBarh XapakTep U3MEHEHUS CBOMCTB
JIEMEHTOB M X COSAMHEHHH 10 rpynnam u

SIxnacc
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Meuneneesna.

XapakTeprucTHUKa XUMHUYECKOT0 3JIEMEHTA 10 €Tr0

nostoxenuto B [lepuoguueckoit cucreme J1. M.

MenneneeBa. 3Hauenue [leproanueckoro 3akoHa u

[Teproanueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB

JUTSL pa3BUTUSI HAYKH U TPAKTHKU.

.. MenneneeB — y4€Hblid, eIaror U rpakIaHuH.

JleMoHCTpaL U

KopotkonepuoHas u JyilMHHONIEPUOIHAST POPMBI

[leproanyueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB

J.N. Menneneesa.

O3HakoMiIeHHE C 00pa3liaMyi METAJIIIOB

HEMETAJIJIOB.

JlabopaTopHble 1 NpakTHYeCKHE PadOThI
JlabopamopHnulii onvim. B3anmoneiicteue
TUJIPOKCHUJIA IIMHKA C pacTBOpaMU KHUCIOT H
meJouei

nepuojam [lepronueckoi CUCTEMBI.
- XapakTepr30BaTh XMMUYECKHUE AIIEMEHTHI MTEPBBIX
TPEX MEPUOAOB, KAJIHSI, KAJIBIHS M0 UX MOJIOKEHUIO
B [lepnoanueckoii cucreme J1.1. Menneneena.
- CneioBaTh npaBmiiaM 0€30MacHON paboTHI B
1a00paTopuu MPH UCIIOJIL30BAHUN XHMHYECKON
MOCYIbI M1 000PYAOBaHUSI.
- BricTpauBath pa3BEpHYTHIC TUCHMEHHBIC U YCTHBIC
OTBETHI C ONIOPOH HAa MHPOPMAIIHIO U3 YIeOHHUKA U
CIIPABOYHBIX MaTE€pPUAJIOB, TPAMOTHO UCIIOJIb30BaTh
M3Y4YEHHBIN TIOHATUMHBIN alllapar Kypca XUMHH.
- Mcnonb30BaTh U BBHITOJTHEHUH YUEOHBIX
3aJlaHui TEKCThl y4eOHHKA, CIIPABOYHBIC
marepuaisl (Ilepuonuueckyro cucremy
XUMHYECKUX 31eMeHTOB .M. MeHneneena,
Ta0JIMILy PaCTBOPHU- MOCTH KHUCIIOT, OCHOBAaHUN U
coJIeil B BOJIE, AIICKTPOXUMHUYECKUM Pl
HaIpsDKEHUH METaJIoB).
- HWcmonp30oBaTh TIPHU  BBITIOJHEHUM yUCOHBIX
3aaHUd W B TPOLECCE HCCIEIOBATENBCKOM
JIeATEIbHOCTH HAYYHO-TIONMYJIAPHYIO JUTEPATYPY
XUMHYECKOTO COJIepKaHUs, CIIpaBOYHbBIC
Marepuaisl, pecypcsl IHTepHeTa

Tema 9.
XuMunueckas
CBA3b.
Oxkucianrenan
HO-
BOCCTAHOBM-
TeJbHbIE
peakuuu

(8 1)

DIIEeKTPOOTPULIATETHLHOCTh ATOMOB XUMHUYECKHX
AJIEMEHTOB.
Xumudeckass  CBA3b  (MOHHAs,  KOBAJCHTHAs
MOJISIPHAST ¥ KOBAJICHTHAS HETIOJIIpHAs ).
Crenenb OKHCIICHHUSI.
OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC peakiuu
(OBP). IIporecchl OKHCIIEHUS U BOCCTAHOBJICHHSI.
OKucnuTeny U BOCCTAHOBUTEIIH.
JdemMoHcTpanuu
OKHUCIUTEITEHO-BOCCTAHOBUTEIILHBIC peaKkIuu:
TOpEHUe, PeaKUU Pa3IoKEeHHs], COETUHEHUS.

- OnpeensiTh CTEIIeHb OKUCICHHSI XUMHUYECKOTO
JJIeMeHTa 0 (hOpMyJie ero COeTUHEHUSI.
Ornpenensars 37eMeHT (BEIIECTBO) — OKUCIHUTENb U
AJIEMEHT (BEIIeCTBO) — BOCCTAHOBUTEITb.
- OOBACHATH CYIIHOCTh MPOIIECCOB OKUCIICHUS U
BOCCTAHOBJICHHUSI.
- CocTaBnsTh SJIEKTPOHHBIN OanaHc ¢ y4€ToM Yrcia
OTJIAHHBIX ¥ MPUHATHIX JICKTPOHOB.
- CocTaBnsaTh ypaBHEHHE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHOMN PEaKIINU.

- Hcmonp3oBaTh TIPHU  BBITIOJHEHUH  yYEOHBIX

3aJaHUil  TEKCThl  y4eOHUKa,  CIPaBOYHbIE
MaTepHuabl (TIepuOINIECKYIO CUCTEMY
xumuueckux anemeHtoB .M.  Mennaeneesa,

Ta6m/1uy pacTBOpHU- MOCTHU KHUCJIOT, OCHOBaHUI U
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COJIEM B BOJE, DIIEKTPOXUMUYECKUU
HaIpsHKEHUH METaJIOB)

psnt

9 KIIACC

(2 9 B HEOEIO, BCEro 68 U, M3 HUX 3 4 — pe3epBHOE BpeMsI)

yriayoJienue
3HAHMH
OCHOBHBIX
pa3zesioB Kypca 8
KJjacca (5 u)

XUMHNYCCKUX OJICMCHTOB

.. MenneneeBa. CTpoeHre aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBBIX TpéX
MEPUOOB, Kalusl, KAIbLIUA U UX COCIUHEHUH B
COOTBETCTBUH C IMOJIOKEHHEM AJIEMEHTOB B
NEPUOINIECKON CUCTEME M CTPOCHHEM MX
aTOMOB.

Knaccudukanus u HomeHkiaTypa
HEOPraHMYECKUX BEIIECTB (MEXIyHapoIHas U
TpUBHAJIbHAsA). XUMUUECKHE CBOMCTBA BEIIECTB,
OTHOCAIIHMXCSA K pa3JIMYHbIM KJIaCCaM
HEOPraHMYECKUX COEMHEHUH, UX TeHeTHUeCcKas
CBSI3b HEOPTaHMYECKUX BEIIECTB.

CrtpoeHue BenecTBa: BUIbl XUMHUYECKOUN CBSI3H U
TUIBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTB BCIHICCTB OT UX CTPOCHUA.
JleMoOHCTpaL U

- Mojenu KpUCTaITMYECKUX PEIIETOK
HEOPTaHNYCCKUX BEIICCTB.

- KopoTkonepuoanas ¥ JUIMHHONIEPUOIHAS
dopmsl [leproarueckoil CHCTEMBI XMMUYECKHX
anemenToB .. Menneneesa

IIEPBBIX TPEX MEPUOOB, KAIHS U KaJbLUs 110 UX
nonoxeHuro B Ilepuognyeckon cucreme J[.1.
Menneneena.

- Kitaccu¢unmpoBats 1 Ha3bIBaTh HEOPraHUYECKUE
BEIIECTBA U3YyUEHHBIX KJIACCOB.

- OnuceIBaTh 001MEe XMMUYECKHE CBOMCTBA
BEILECTB Pa3JINYHBIX KJIACCOB, IOATBEPKIAATH
CBOICTBA IIPUMEPA MU MOJIEKYJIIPHBIX YPaBHEHUI
XAMHYECKHUX PEAKIUH.

- OnpenensiTh BUJ XUMUYECKON CBS3H U TUI
KPUCTAIUIMYECKOM PEIIETKH BEILECTBA.

- [Iporno3upoBars CBOMCTBa BEUIECTB B
3aBUCUMOCTH OT UX CTPOEHHUS.

- BoicTpauBarh pa3BEpHYThIE NINCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPON HAa MHPOPMAIUIO U3
y4eOHHKa U CIIPaBOYHBIX MaTepHalioB, FPaMOTHO
HCIIOJIb30BATh U3yYEHHBIN OHATUIHBIN armapar
Kypca XUMHH.

- Micnionp30BaTh Ipy BBITOTHEHUN Y4EOHBIX
3aJ]aHUI U B TIPOLIECCE UCCIIE0BATEIbCKON
JEeATEIbHOCTH HAYYHO-IIOMYJIAPHYIO JIMTEPATypy
XUMHUYECKOIO COAECPKAHUs, CIIPAaBOYHbIE
Marepuaisl, pecypcel IHTEpHETA.

Ne TemaTuueckui OcHoBHoOe€ coepxxaHue OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKOIIUXCS DJIeKTPOHHbIE
n/ 0J10K, TEMa oOpa3oBaTe/ibHbIE
n pecypchbl
Paznen 1. BemecTBo u xumuyeckune peakuun (184)
1. |IloBTOpeHue u Ilepuonnueckuii 3akoH. [lepuoauueckas cucrema |- XapakTepru30BaTh XUMUYECKHUE DJIEMEHTHI SAximacc
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Tema 1.
OcHOBHBIE

Knaccudukanus XuMHYECKUX peaklui mo
pa3IMYHbIM NIPU3HAKaM (110 YUCIIY U COCTABY

- PackpbIBaTh CMBICIT U3y4aeMbIX MMOHITUH U
3aKOHOB M TPUMEHATH 3T MOHATHS TIPU OIMCAHUU

Sknacc
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3aKOHOMEPHOCTH
XHMHYECKHX
peakumii (4 u)

Y4acCTBYIOUIMX B PEAKI[UH BEILECTB, M0
TerIoBoMY 3 (PeKTy, M0 U3MEHEHHUIO CTETICHEH
OKHCJICHUS XUMHUYECKUX SJIEMEHTOB, TI0
00paTUMOCTH, 110 YYaCTHUIO KaTaJIu3aTopa).
DK30- U YHIOTCPMUYIECCKUE PEaKIIUH,
TEPMOXUMHUYECKHE ypaBHEeHU. [ToHsITHE O
CKOPOCTH XuMudeckoi peakiuu. [Tonstue o
TOMOTE€HHBIX U TeTEPOTCHHBIX PEAKITUSX.
[TonsiTne 06 0OPAaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [lonarue o xummaeckom
paBHOBecuH. DaKTOPHI, BIUSIONINE HA CKOPOCTh
XUMHYECKON peakIMU U TOJI0KEHUE
XUMHUYECKOTO PABHOBECHS.
OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITHH
(37IeKTpOHHBIN OamaHC
OKHUCJIUTEITFHO-BOCCTAHOBUTEIILHON PEaKIInN).
JdeMoHcTpannn

- 3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peaKkIuu
OT Pa3JIMYHBIX (PaKTOPOB.

- Bo3neiicTBue katanuzatopa Ha CKOPOCTh
XAMHYECKOW PEaKIUU.

- [Ipumepbr HEOOPATUMBIX M OOPATUMBIX
peaKuui.

CMmernieHne paBHOBECHS XUMUYCCKOW PEaKITHH.
Beruucienus

- KOJIMYECTBa BelIecTBa, 00bEMa 1 MacChl
pPEareHTOB WX MPOIYKTOB MO YPABHCHUSIM
XUMHYECKHUX PEeaKIIHii

CBOICTB BEILIECTB U X MPEBPAILCHHIA.
- KnnaccuuuupoBaTh XMMHUYECKHE PEAKLIUU 110
Pa3IMYHbIM IIPU3HAKAM.
- YcraHaBiIMBaTh 3aBUCUMOCTb CKOPOCTH
XUMHAYECKON peakiiuy OT Pa3InYHbIX (PaKTOPOB.
- [Iporno3upoBarbs BO3MOKHOCTH ITPOTEKAHUS
XMMHMYECKHX TPEBPAILCHUN B PA3IMYHBIX YCIOBHUSX.
- OnpeensaTh OKUCINTEND U BOCCTAHOBUTEIND B
OBP.
- CoCTaBIIATh JEKTPOHHBIN OallaHC PeaKLUU.
- [Ipou3BOAUTH BHIYUCICHUS 110 XUMUYECKUM
YPaBHEHUSIM.
- BeicTpauBath pa3BEpHYTHIC IMCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPO Ha HH(POPMALIHIO U3
y4eOHHUKa U CIIPaBOYHBIX MaTepPHaJIOB, IPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN OHATUIHBIN armapar
Kypca XUMHH.
- Hcnonb3oBaTh IpU BBINOJIHEHUH Y4YEOHBIX
3aaHUd W B TMPOLECCE HCCIEIOBATENBCKOM
JEATEIIBHOCTH HAy4YHO-IIOMYJISIPHYIO JIMTEPATypy
XUMHYECKOTO COJIepKaHus, CIIpaBOYHbIE
MaTepuaisl, pecypcesl IHTepHeTa.
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Tema 2.
DJIEKTPOJIUTHYEC
Kas
AUCCOIHALHS.
XumMuveckue
peakuuu B
pacTtBopax (8 u)

Teopus IAEKTPOIUTUYECKON AUCCOLUALINH.
DIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHoHsI,
aHMOHBI. MexXaHn3M JTMCCOIMAIINHN BEIISCTB C
Pa3JIMYHBIMU BUJIAMH XUMUYECKOU CBA3H.
Crenens nucconuanuu. CUIBHEBIE U ci1a0ble
3JIEKTPOJIUTHI.

Peakuiu noHHOTO 0OMEHA, YCIOBUS UX
nporekanus. IoHHbIe ypaBHEHUS PEaKIIUM.
XUMHYECKHE CBOMCTBA KUCJIOT, OCHOBAaHUM U
colieil B CBETe MpeACcTaBIeHUu 00
AJIEKTPONIUTUYECKON aucconuanuu. Cpena

- PackpbIBaTh CMBICIT U3yYaEeMBIX IIOHATHI U
MIPUMEHSATDH 3TH IOHATUS IIPU ONMCAHUU CBOWCTB
BEIIECTB U UX MMPEBPAIICHUN.

- OOBACHATH MPUINHBI AIEKTPOIIPOBOTHOCTH
BOJIHBIX PacTBOPOB.

- CocTaBysITh YPAaBHEHUS JUCCOLUALIMU KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALLEHHBIE
WOHHBIC YPAaBHEHUSI XUMHYECKUX PEAKIIUIA HOHHOTO
obMeHa.

- [InanupoBaTh U OCYLIECTBIISITH HA MIPAKTUKE
XUMHYECKHUE IKCIIEPUMEHTHI, TPOBOJIUTH

SIxnacc
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pactBopa. [loHsTHE O THAPOIU3E COJIEH.
KauecTBeHHbBIE peaklii HA KATUOHBI U

AQHUOHBI.

JdemoHcTpauMu

DNeKTpUuecKkass MPOBOJUMOCTh  PacTBOPOB
BEILIECTB; JBMKEHHE HOHOB B AJIEKTPUUYECKOM
noJie.

OIBITHL, WJUTIOCTPUPYIOLIUE TPU3HAKU
MPOTEKaHUs peakii HOHHOTro 0OMeHa. OTBITHI
10 OIPEEIICHUIO CPENIbl B PACTBOPAX COJIEH
(x7opuaa HaTpus, KapOoHATa HATPHS, XJIOPHIA
IIMHKA).

JlabopaTropHble M NpaKkTHYeCKHe Pa0OThI
Jlabopamopmuwiii onvim:

Peakuuu woHHOro oOMeHa B pacTBopax
tekTposnToB: cymbdara Memu(Ill) m mémoun,
KapOoHaTa HATpPUS M COJNSA- HOW KHUCIOTHI,
peakuus HEUTpalu3aluu MEXAY THAPOKCHIIOM
KaJIMS U COJISTHOM KHCIIOTOM.

Ilpaxmuuyeckas paboma:

Ne 1. Pemienune sxcneprMeHTalIbHbIX 3a/1a4

o TeMe.

Beruucienus

- 10 YPaBHEHUSIM XUMUYECKUX PEAKITUN

HaOJIIOCHNUS, 1e1aTh BBIBOJIBI 110 PE3yIbTaTaM
JKCIIEPUMEHTA.
- CneioBath npaBuiiaM 0e30MacHON paboThI B
1a00paTOPUU IIPU UCTIOIB30BAHUN XUMHUYECKON
MOCYJIbI U1 000PYAOBaHUSI.
- [Ipou3BOAUTH BHIYUCIEHUS 110 XUMUYECKUM
YPaBHEHUSIM.
- BsicTpauBarh pa3BEPHYTHIE IHCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOM Ha HMH(OpMAIUIO H3
y4eOHHMKa U CIIPaBOYHBIX MaTe- PUaIOB, TPAMOTHO
UCIIOJIB30BaTh M3YYCHHBIN IOHATUWHBIN armapar
Kypca XUMHUH
- Hcnonb3oBaTh IpU BBHINOJIHEHUH Y4YEOHBIX
3aJaHUl U B IPOLECCE HCCIENOBATEIbCKON
JIEATEIbHOCTH HAYYHO-IIONYJIIPHYIO JIUTEPATYPY
XUMHUYECKOTO coJiepKaHus, CIIPaBOYHbIE
Marepuaisl, pecypcsl IHTepHeTa.

XUMUHU JJI1 YPOKOB
ttp://maratakm.narod.ru/
- BUpTYyaJibHas
XHUMHUYCCKAsA IIKOJIa
https://resh.edu.ru/ -
http://interneturok.ru/

Pasnes 2. Hemera/uibl u ux coegunenus (27) g

Tema 3. O0masn
XapaKTepUuCTUKA
XHUMHUYECKHUX
3j1eMeHTOB VIIA-
rpynnsl.I’anoren
bI(44)

OO01mmas xapakTepuCcTHKa TaJIOr€HOB.
Oco06eHHOCTH CTPOCHHST aTOMOB STHX JJIEMEHTOB,
XapaKkTepHBIE JIJIST HUX CTETICHH OKHCIICHHUSI.
Ctpoenue u pu3nYecKue CBOWCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMUYECKUE CBOKCTBA Ha
npuMepe XJaopa (B3auMOJICHCTBUE C METaJIaMH,
HEMeETaJUIaMH, 1IEJI0YaMHt). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XMMHYECKHE CBOMCTRA,
noyrydeHue, npuMmenenue. KauecrseHHbie
pEaKIMK Ha TAJIOTEHU-HOHBI.

[elicTBue xj0pa U XJIOpOBOJIOPOIAa HA

OpraHu3M uenoBeka. BaxkHeilme Xja0puasl u

WX HAXOXJICHUE B TIPUPOJIC.

JleMoOHCTpanun

- OOBACHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB HEMETAJUIOB U MX COCIMHEHUN B Mpeiesiax
MAaJIBIX IEPUOAOB U TJIABHBIX MOATPYIII
[Iepuoanueckoi CUCTEMBbI XUMUYECKUX DJIEMEHTOB C
YYETOM CTPOCHUS UX aTOMOB.

- XapakTepu3oBarh (PU3NUYECKHE U XUMUUECKHE
CBOMCTBA MPOCTHIX BEIIECTB rAJIOT€HOB (Ha IpUMepe
XJIOpa) U CIIOKHBIX BEIIECTB (XJIOPOBOAOPOIA,
XJIOpUJIA HATPHS), CIIOCOOBI UX MOTYYCHUS,
MPUMEHEHNUE W 3HAYECHHUE B TPUPOJIEC U KU3HU
JeJIoBeKa.

Ornpenenarb rajJoreHuI-MOHbl B PaCTBOPE.

- [InanupoBath M OCYIIECTBIISITH HA MPAKTUKE
XMMHYECKHUE IKCIIEPUMEHTBI, IPOBOJIUTH

SIxnacc
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Buneomarepuasl: raloreHsl U UX COSTUHEHHUS.
O0pa3siibl XJIOPUIOB.

JlabopaTopHble U NpakTHYecKue padoThl
Jlabopamopmuwiii onvim: PacriozHaBaHUE
XJIOPU-UOHOB.

Ilpakxmuueckas paboma:

No 2. TTomyueHue COMIHOM KUCIIOTHI, U3YYEHUE €€
CBOWCTB.

Bouruucienus

- [10 YPaBHEHUSIM XUMUYECKHUX PEAKIIHii, eciu
OJIMH U3 PEareHTOB JIaH B U30BITKE;

- 00bEMOB ra3oB 0 YPaBHEHHIO pEeaKIIUU Ha
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH ra30B

Ha0JI0/IeHus, 1eTIaTh BBIBOJBI 110 Pe3yIbTaTam
JKCIIEPUMEHTA.
- CnetoBaTh npaBuiiaM 0e30MacHON paboThI B
1abopaTopuu MpH UCIIOIb30BAHUU XUMHUECKON
MOCYJIbI U1 000PYAOBaHUSI.
- BricTpauBath pa3BEpHYTHIC TUCHMEHHBIC U YCTHBIC
OTBETHI C OIIOPOIi Ha UHPOPMAIUIO U3 yUEeOHHKA U
CIPaBOYHBIX MATEPHAJIOB, TPAMOTHO HCII0JIb30BATh
M3YYECHHBIN NOHATUMHBIN anmapaT Kypca XUuMHUH.
- Hcnonb3oBaTh NpU BBINOJHEHUM Y4YEOHBIX
3alaHUA W B MPOLECCE HCCIIEN0BATEIBCKOMN
JESITEJIbHOCTH HAyYHO-TIOMYJISIPHYIO JIUTEPaTypy
XUMHUYECKOIO coJiepKaHus, CIIPaBOYHbIE
MaTepuaisl, pecypcel UHTepHETa

XUMHUUYCCKaid IIIKOJIa
https://resh.edu.ru/ -
http://interneturok.ru/

Tema 4. Oomas
XapaKTepPUCTHK
2 XUMHYECKHX
3JIEMEHTOB
VIA-rpynmnsl.
Cepa u eé
coequHenus (5

4)

OO61as xapakTepucThKa 371eMeHTOB VIA-rpynimsl.
Oco0eHHOCTH CTPOCHHSI aTOMOB THX JJIEMEHTOB,
XapaKTEepPHBIE JUIS HUX CTEIIEHU OKHCIICHUSI.
CtpoeHure u GU3NICCKUE CBOWCTBA IPOCTHIX
BEIIECTB — KHCIIOPOJA U CEPHI.

AmnnoTtponHbsle MOAUGUKALUKA KUCIOPOJA U
cepbl. XMMHUYECKHUE CBOMCTBA CEPHI.
CepoBoniopo/i, cTpoeHue, GU3nIecKue 1
XUMHYECKHe cBOMCTBA. OKCHIIBI CEPhI KaK
NPEICTaBUTENN KUCIOTHBIX OKCUAOB. CepHast
KUCIIO0Ta, (U3NYECKUE U XUMUYECKHE CBOMCTBA
(o0rmre Kak mpeacTaBUTENs Kilacca KUCIOT U
cneuuduyeckue), NpUMEHEHHeE.

XUMHUECKUE peaKIiy, Jexkaliiue B OCHOBE
MPOMBIIIUIEHHOTO CII0C00a MOJTyYeHUs CEPHOM
KHCJIOTHI. AMMapaTsl U MPOTEKAIOIINE B HUX
IpoIiecCHl (Ha MpUMepe MPOU3BOICTBA CEPHOM
KHCIOTH). Conn cepHON KUCIIOTHI, KAaYeCTBEHHAS
peaknus Ha cynb(haT-uoH.

Haxosxnenne cepsl U €€ coeIMHEeHUI

B Iipupoje. XUMHUYECKOe 3arpsi3HEHUE
OKpY’KalolIel cpebl COeAUHEHUSIMU CEPBI
(KHCTIOTHBIC T0K/TH, 3aTrPS3HEHUE BO3IyXa U
BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAIIECHUS.
JleMoHCTpaLun

- OOBACHATH 00IIME 3aKOHOMEPHOCTH B N3MEHEHHUH
CBOMCTB 271eMeHTOB VIA-rpynmsl 1 UX COEIMHEHUN
C Y4ETOM CTPOEHHS UX aTOMOB.
XapakTepu3oBaTh (PU3MUECKUE
U XHMMHMYECKHE CBOICTBa IPOCTOrO BeLIECTBA
cepbl M €€ coeMHEHUH (cepoBOIOpPOsa, OKCHJIOB
Cepbl, CEpHON KUCIIOTHI, CYIb(ATOB), CIIOCOOBI HX
MOJIy4EHUs, IPUMEHEHUE U 3Hau€HUE B MPUPOJE U
YKU3HU YEJIOBEKa.
- OnpenensaTh HaJIM4YUE CyIb(aT-HOHOB B PaCTBOPE.
- OOBSCHATH CYHIHOCTh 3KOJOTHYECKHX MpoOieMm,
CBSI3aHHBIX C NIEPepabOTKOM COETMHEHUH CepBhl.
- [InanupoBaTh ¥ OCYIIECTBIIATH HAa IPAKTUKE
XUMHUYECKHE IKCIIEPUMEHTHI, IPOBOIUTH
HaOJII0ICHNS, 1eN1aTh BBIBO/IBI 110 pe3ybTaTaM
JKCIIEPUMEHTA.
- CnenoBarth mpaBmiiaM 0€30MacHON paboThI B
1a00paTOpUH MIPU UCTIONHb30BAHUN XUMHUYECKON
TOCY/IbI M 000PYAOBaHUSI.
- [Ipon3BOANTH BHIYUCIEHUS 10 XUMUYECKUM
YPaBHEHUSIM.
- Ucnonb30Bath MpH BBIMOJIHEHUU YUEOHBIX 3aJIlaHUI
TEKCTHl Y4eOHHUKA, CIIPAaBOYHbIE MaTePHAIIbI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX JIEMEHTOB
JI.W. MenneneeBa, TaOIMIly paCTBOPUMOCTH KHCIIOT,
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Konneknuu (BumeomaTepuainl): cepa u eé
COETUHEHMUSI.

OO0yrnvBaHue caxapa 1moJ I1eiCTBUEM
KOHIEHTPUPOBAHHOI CEPHOI KHCIOTHI.
JlabopaTropHble M NpaKkTHYeCKHe Pa0oOThI
Jlabopamopnvie  onvimul. OOHapYyX)eHHE
cynbdaT-noHoB. B3aumoeiicTBrue pazdaBieHHON
CEpPHOM KUCJIOTBI C IMHKOM.

Beruuciaenus

- IOypaBHEHUSIMXUMHUYECKUXPEAKIIHIA;

- MacCOBOW/I0JIMBBIXOAANPOIYKTapEAKIINH

OCHOBAHHU U COJIEH B BOJIE, DIEKTPOXUMUYECKUI
PAI HAIPSHKECHUN METAIIOB).
- Hcnonw3oBaTh mpHU BBIMOJIHEHUH Y4EOHBIX
3aaHUd UM B MPOLECCE HCCIEIOBATENBCKOMN
JESTEIIbBHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPaTypy
XUMHUYECKOTO CoJIepKaHUs, CIIpaBOYHbIC
MaTepuaibl, pecypcel UHTEepHETa

Tema 5. O0masn
XapaKTePUCTUK
a XHMHYECKHX
3J1eMeHTOB VA-
rpynmnsl. A3or,
docdop n nx
coeTMHEHHUS

(74)

OO0m1as XxapakTepucTUKa 3JIEMEHTOB
VA-rpynmnbl. OCOOEHHOCTH CTPOCHUSI aTOMOB
9THUX AJIEMEHTOB, XapaKTePHBIE ISl HUX
CTETICHU OKUCIICHUSI.

A30T, pacpocTpaHeHue B Ipupojie, Guandeckue
Y XMMHYECKHe cBoicTBa. KpyroBopot a3zora B
pUpoJIe.

AMMHUak, ero Gpu3nuecKue 1 XuMUYECKUE
CBOWICTBA, IOJTyYeHne U npumenenue. Conu
aMMOHUSI, UX (PU3UYECKHE U XUMHUECKHE
CBOWCTBa, MpuMeHeHe. KauecTBeHHas peakuus
Ha MOHBI aMMOHWS.

A30THas KUCIOTa, € Pu3nuecKkue U XMMU4ecKHe
cBoOMCTBa (001IMe KaK MPeJCTaBUTEINS Kiacca
KHUCIIOT U cienuduyeckue). Mcnonb3oBanue
HUTPATOB U COJIE aMMOHHS B Ka4E€CTBE
MUHEPATBHBIX YA0OpeHUH. XUMUYECKOoe
3arps3HEeHue OKpYXKaro- el cpebl
COEMHEHUSIMH a30Ta (KUCIOTHbIE JOKIH,
3arpsi3HEHUE BO3TyXa, TOYBBI U BOJJOEMOB).
®docdop, aTOTPOITHBIE MOAUPHUKAIIMN
docdopa, puznyeckre U XUMUIECKHUE CBOKCTBA.
Oxkcun dpocdopa(V) u pochopnas kuciora,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
nonydeHue. KauecTBeHHas peakius Ha
dochaT-noHbI.

Hcnonb3oBanue GocdaToB B KauecTne
MUHEPATBHBIX YA0OpeHUil. 3arpsi3HeHne

- OOBACHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUN
CBOMCTB 3J1EMEHTOB VA-TpyINIIbl U UX COCIUHEHUN C
y4€TOM CTPOEHHUS UX aTOMOB.

- XapakTepu3oBaTh GU3NIECKUE U XUMUYECKUE
CBOICTBa MPOCTHIX BeIeCTB a30Ta U Gochopa u ux
COCAMHCHHH (aMMHaKa, COJIeii aMMOHMSI, @30THOM
KHCJIOTBI, HUTPATOB, OKcua dpochopa(V) u
dhochopHoit KUCIOTHI, pochaToB), CTOCOOBI MX
MOJTy4YEHUS, TPUMEHEHUE U 3HaYEHUE B TIPUPOIE

Y KU3HH YEJIOBEKa.

- OnpenensiTe MOHBI aMMOHUS U QochaT-HOHBI B
pacTBope.

- OOBACHATH CYIIHOCTh IKOJIOTUYECKUX MPOOIIeM,
CBSI3aHHBIX C HaXOXKJIEHUEM COCJIMHEHUH a30Ta U
(dbocdopa B okpyxaroien cpeje.

- [mannpoBaTh U OCYIIECTBIATh HA IPAKTUKE
XUMUYECKHUE IKCTIEPUMEHTBI, TPOBOIUTH
HaOII0IeHNs, IeTIaTh BBIBOJBI 10 Pe3yabTaTaM
JKCHEpPUMEHTA.

- CnenoBarthb mpaBuiiaM 0e30MacHON paboThI B
nabopaTopuu MpH UCTIOIb30BAaHUN XUMHUECKON
TOCY/IbI M 000PYAOBaHUSI.

- [Ipon3BOAUTH BEIYUCICHUS IO XUMAYECKUM
YpaBHEHUSIM.

- Ucnonb30Bath NpH BBIMOJIHEHUU YUEOHBIX 3aJlaHUI
TEKCThI Y4€OHUKA, CIIPABOYHBIE MATEPUAITBI
(IepruOINYECKYIO CHCTEMY XUMUYECKUX PJIEMEHTOB
J1. 1. MenneneeBa, TaOJIMIy paCTBOPUMOCTH
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MIPUPOTHBIX BOJOEMOB ochaTamMu.
JleMoHCTpauMu

Komnekun: pocdop u ux coequHeHus!.
B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM
KHUCJIOTBI C MEJIBIO.

JlabopaTropHble M NpaKkTHYeCKHe Pa0OThI
JlabopamopHvie onvimul:

- B3aumogeiicteue cosied aMMOHUS CO
MIET0YBIO.

- O3HakoMJIeHUE ¢ 00pa3liaMu a30THBIX U
dochopHBIX yroOpeHHH.

Ipakxmuueckas paboma:

Ne 3. Ilonyuenue aMmmuaka, U3y4eHue €ro
CBOMCTB.

Beruncienus

- 110 YPABHEHUSIM XMMUYECKUX PEAKITUN

KHCJIOT, OCHOBAHHH U COJICH B BOJE,
AIEKTPOXUMHUUCCKHUH PSIJT HAIIPSKEHUN METAIIOB).

- Hcnonb3oBaTh TpU BBINOJHEHUM Y4YEOHBIX
3aaHU UM B MPOLECCE HCCIIEIOBATENBCKOMN
JESITEIbHOCTH HAyYHO-TIOMYJISIPHYIO JINTEPaTypy
XUMHUYECKOTO CoJIepKaHus, CIIpaBOYHbIC

MaTepuaibl, pecypcel UHTepHeTa.

- BpbicTpauBarts pa3BEPHYTbIE IIMCBMEHHBIE U
YCTHBIE OTBETHI C OINOPOM Ha HWHMOpPMAIUIO M3
y4eOHHMKA M CIIPAaBOYHBIX MaTepUaIoOB, FPAMOTHO
KCIIOJIb30BaTh M3YYEHHBIM MOHATUIHBIN ammapar

Kypca XUMHH

Tema 6. Ooman
XapaKTepUCTUK
a XUMHYeCKHX
3jieMeHTOB IVA-
rpynnbl.
Yraepon,
KPeMHUI U UX
coequnenus (11

4)

Yrnepon, amnoTponHbeie MOAU(pUKAIIH,
pacmpocTpaHeHue B mpupoze, Gu3ndeckue u
XUMHYECKHE CBOMCTBA.

Ancop6uus. KpyroBopot yriepona B mpupoe.
Oxkcuppl yriaepoaa, ux pusudeckue

Y XMMUYECKHE CBOMCTBA, UX JIEUCTBUE HA )KUBBIC
OpPraHU3MBl, IOJy4YEHUE

U IIpUMEHEHUE. DKOJIOTUYECKUE MPOOIEMBI,
CBsi3aHHBIE ¢ OKkcuioM yriaepona(IV); runoresa
IJ100abHOTO MOTEIUIEHUS KJIMMaTa; MapHUKOBBIH
b dexr.

VYronbHas KUCIIOTA U €€ COJIH, UX (PU3NIeCcKue U
XUMHYECKHE CBOMCTBA, OJIYYEHHUE U
npuMeHeHue. KauecTBeHHas peakius Ha
KapOOHAT-HOHBI.

Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE,
IIPOMBINIIIEHHOCTH, CETILCKOM XO35HCTBE.
[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX
BEIIeCTBaX KaK O COEUHEHMSIX yriiepoia:
0c0o0eHHOCTH cocTaBa U cTpoeHus. [lonsTe o
OHMOJOTMYECKH Ba)KHBIX BEIIECTBAX: )KUpaX,
Oenkax, yrieBojaax. MarepuaibHOE €JUHCTBO
OpPraHMYECKHUX Y HEOPTraHMYECKUX COECIUHEHHMN.
Kpemuuii, ero pusnueckne u XUMHYECKHE

- OOBACHATH 00IIHME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 31eMeHTOoB [VA-rpynnel u
HX COCIMHEHUM C YYETOM CTPOCHHUS KX aTOMOB.

- XapakTepu3oBaTb (PU3NUECKHE

Y XUMHUYECKHUE CBOMCTBA MPOCTHIX BEUIECTB
yriaepoia u KPEMHHS U UX COSAMHEHUN (OKCHIOB
yriepoa, yrolbHOM KUCIOTHI, KapOOHATOB, OKCHIA
KPEMHHSI, KDEMHUEBOW KHUCIIO- ThI, CHJINKATOB),
CHOCOOBI X TONTyue- HUsI, IPUMEHEHHUE U 3HAYCHHE
B MIPUPO/JIC U KU3HU YEIOBEKA.

- OnpenensaTe KapOOHAT- U CUITUKAT- NOHBI B
pacTtBope.

- OOBACHSTH CYITHOCTh IKOJIOTHYECKUX MPOOIIEM,
CBSA3aHHBIX C HaXO0XKJIEHUEM YTJIEKHCIIOTO ra3a B
OKpY>Karollen cpene.

- UnmoctpupoBaTh B3aMMOCBSI3b HEOPTAHUYECKUX
COEIMHEHUI YTJIepo/ia U OPraHUYECKHUX BEILECTB.
- [ImannpoBaTh U OCYIECTBISATH HA MTPAKTUKE
XUMUYECKHUE IKCTICPUMEHTBI, TPOBOIUTH
HaOIIO/IeHNsI, JIeJaTh BBIBOJBI 11O pe3ybTaTaM
JKCIIEPUMEHTA.

- CnenoBath npaBuiaM 0e30MacHOi paboTHI B
nabopaTopuu MpH UCIIOIb30BAHHH XUMHUYECKON
TOCYJIbI M1 000PYAOBaHUSI.
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CBOMCTBA, MTOJy4YEHUE U IPUMEHEHUE B
3JIEKTPOHUKE.

Coenunenus kpeMHus B mpupoje. O0rrue
npeacTaBieHus 00 okcuae kpeMuusA(IV) u
KpeMHHEBOU kuciaote. CHUIIMKATBI, UX
UCIIOJIb30BaHUE B OBITY, MEIUIIUHE,
MIPOMBILIUIEHHOCTH. BaxkHelne cTpouTesIbHbIe
MaTepHualbl: KepaMHKa, CTEKJIO, LIEMEHT, OETOH,
)ene300eToH. [Ipobaembl 6e30macHoro
WCIIO0JIb30BAaHUs CTPOUTENIbHBIX MaTEpPUAJIOB B
MTOBCEIHEBHOW KU3HU.

JdemMoHCcTpauMu

Mogenu KpUCTAIITMYECKUX PEIIETOK aamasa,
rpadura, MoneKyIbl QysuiepeHa.

AncopOuust pacTBOPEHHBIX BEIIECTB
aKTUBUPOBaHHBIM yriiéM. [IpoTuBoras.
Buneomarepuansl: cuaukaTHast
MPOMBILIUIEHHOCTb.

Mogenu MOJIEKYJT OPraHMYEeCKUX BEIIECTB.
JlaGopaTopHble U NpaKkTHYecKHe padoThl
Jlabopamopmuwiii onvim:

KauectBennas peakius Ha KapOOHAT-HOH.
Ipaxmuyeckue pabomul:

Ne 4. Tlonyuenue yriekuciaoro rasa.
KauectBeHHast peakiius Ha KapOOHAT-HOH.

No 5. Pemienue skciepUMeHTANIbHBIX 33724 110
teme «Hemeranmibiy.

Beruucienus

- 110 YPaBHEHUSM XUMUYECKUX PEAKIUH, €CIIH
OJINH U3 PEareHTOB JlaH B BUJIE BOAHOTO pacTBOpa
C U3BECTHOM MAacCCOBOU JI0JIEN

- Mcnonb30BaTh Iy BBHITTOTHEHUH YUEOHBIX
3a/IaHAH TEKCThI YI4eOHHUKA, CIIPABOYHBIE
marepuaisl (Ilepuonuueckyro cucremy
xumudeckux djemenToB .M. Menaeneena,
TaOJIUIly PACTBOPUMOCTH KHCIIOT, OCHOBAHUH H
coJiel B BOJIE, DJIEKTPOXUMUYECKUM PsiJT
HaIpsDKEHUH METaJlIoB).

- Mcnonb30BaTh IpH BBHINOJTHEHUH YYEOHBIX
3aJIaHAH U B MPOIECCE MUCCIIEIOBATEIbCKON
JEATEILHOCTH HAYYHO-TIOMYJIAPHYIO JTUTEPATYPY
XUMHUYECKOTO CO/ICpKAHUS, CIIPABOUYHbBIC
Marepuabl, pecypcel IHTEpHETa

Pa3znen3.Merauibl u ux coequnenns (164)

Tema 7. O01mue
CBOIiCcTBa
MeTaJIJIoB

(4 9)

OO61mas xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB
— METaJUIOB Ha OCHOBAHUU UX IIOJIOKEHHUS B
[lepnonnueckoi cucTeMe XUMUYECKHUX
3JIEMEHTOB

JI.1. MenneneeBa u crpoeHns atoMoB. CTpoeHue
MeTaJIoB. MeTanndeckas CB3b U
METaJUIMYecKass KPUCTAJIMYECKas PpeIIETKA.

- PackpbIBaTh CMBICIT U3y4aeMbIX MOHITUH U
MIPUMEHSATH 3TH IOHATHUS IIPU ONMCAHUU CBOWCTB
BEILIECTB U UX IIPEBPAILCHUM.

- OOBACHATH 00IIHE 3aKOHOMEPHOCTH B U3MEHEHUH

CBOICTB 2JIEMEHTOB - METAJUIOB
U UX COEIMHEHUH C y4ETOM CTPOEHHUS UX aTOMOB.
- XapakTepHu30BaTh CTPOCHUE METAIIIIOB, 00IIHE
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DJIEKTPOXUMUYECKUI PSAJT HANPSKEHUH
MeTauioB. Pu3ndeckue 1 XUMUYECKUE CBOMCTBA
MeTauioB. O0IMe CriocoOb! MOTy4YeHUs
MeTaysioB. [ToHsATHE 0 KOPPO3UHN METAIIIOB U
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3HUH.
Cnnagsl (cTalb, 4yTI'yH, JIOpaTIOMUHUI, OpOH3a),
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.
JleMoHCTpaLuu

- O3HakomJIeHHE ¢ 00pa3liaMyu METAIJIOB U
CIUIaBOB, UX (pu3MUecKUMHU cBOMCTBaMHU. Mojaenu
KPUCTAIIIMYECKHUX PEIETOK METAJIOB.

- Buneomarepuanbl: Koppo3usi MeTaJlIoB.
JlabopaTopHble U NpaKkTHYecKue padoThl
Jlabopamopnvie onvimul:

- O3HakomIieHUE ¢ 00pa3liaMu CIUIaBOB
METaJIJIOB.

- 3aBUCHUMOCTh CKOPOCTH pEaKUUU MeTala C
KHUCTIOTOM OT MPUPO/IBI METAIIA.

(bu3nvecKre 1 XUMHUYECKUE CBOMCTBA METAJIIIOB.
- XapakTepu30oBaTh 001IHE CITOCOOBI TIOTYICHUSI
METaJJIOB.

- CnieioBaTh mpaBmiiaM 0€301acHON PadOThI B
1a00paTopuu MPH UCIIOJIL30BAHUN XHMHYECKON
MOCYIbI U1 000PYAOBaHUSI.

- [Ipon3BOANTH BEIYUCICHHS 1O XUMUYESCKHM
YPaBHEHUSM.

- Ucmonp30Barth IIpHU BBIIIOJIHCHHUHU y‘IC6HBIX Sa,I[aHI/Iﬁ

TEKCThI yueOHUKA, CIIPAaBOYHBIEC MATEPUAIIbI
(ITeproguyeckyro cucTeMy XUMUYECKUX JIEMEHTOB

J.1. Menneneesa, TabJIMIly paCTBOPUMOCTH KHCIIOT,

OCHOBAaHUU U COJIEH B BOJE, dJIEKTPOXUMUYECKUI
PA HANIPSKEHUM METaJIOB).

- Hcnonb3oBaTh IpH BBHINOJIHEHUH Y4YEOHBIX
3aJaHU W B IIPOLECCE HCCIEA0BATEIbCKOM
JIEATEIbHOCTH HAYYHO-IIONYJIAPHYIO JIMTEPATYPY
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XMMHYECKOTO COZIEPIKAHMS, CIIPaBOYHBIE
Boraucaienus . Matepuabl, pecypcsl MarepHeTa
- 110 yPAaBHEHUAM XUMUUECKUX PEAKIIUH, €CIIU
OJINH U3 PEATEHTOB CONEPKUT IPUMECH
Tema 8. [Ienounsie MmeTamsl. Ilonoxenue B - OObBscHATH O0IKME 3aKOHOMEPHOCTH Sxmace
Bakneiimmue [Tepronrueckoii CHCTEME XUMHYECKHUX DJIEMEHTOB|  \3MEHEHHM CBOICTB 2JE€MEHTOB - MeTamioB B |https://www.yaklass.ru/

MeTaJIbI M UX
coequnenus (12)
peseps

. . MenneneeBa, CTpO€HUE aTOMOB.
Haxoxnenue B npupone. Pusnueckue u
XUMUYECKHE CBOWCTBA (HA IMIPUMEpE HATPUS U
kamusi). OKCHJIBI ¥ THAPOKCHUIBI HATPUS U KAJIHS.
IIprmeHeHne MeTOYHbIX METAIIOB U UX
COEIMHECHUM.

IIlenoyHo3emMenbHbIE METAIIBI MAarHui u
KaJIbIIMW, CTpoeHne aToMoB. [losioxkenne B
[leproanueckoi cucTeMe XMMUYECKUX JJIEMEHTOB
. . Menneneena.

Haxoxnenue B mpupone. Pusnyeckue u
XMMHUYECKHE CBOMCTBA. BakHeWme coeIMHEHNs
Kanbpus (OKCUM, TUAPOKCUI, cosin). JKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

Amomunuii. [lonoxenue B [leproanueckoit
cHUCTeME XMMUYeCcKux anemMeHToB /1. U.

TPYIIAX U UX COCAUHEHUN ¢ Y4ETOM CTPOEHUS UX

aTOMOB.

- XapakTepuszoBaTth (U3HUYECKHE U XUMHUYECKHE
CBOMCTBAa MPOCTBIX BEIIECTB METANIOB U HUX
coJiei),
CIocoObl UX TONyYeHUs, IPUMEHEHNE U 3HAUCHUE

COCMHEHUN (OKCHAOB, THAPOKCHJIOB,

B IIPUPOJIE U )KU3HU UEJIOBEKA.

- Pacnio3HaBarth ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIIUN

HWOHBI METAJIJIOB (MarHus, aTlOMHHUS, [TUHKA,
xKesesa, MeIH).

- IImannpoBaTh U OCYIIECTBIATh HA MIPAKTUKE
XUMHUYECKHUE IKCIIEPUMEHTBI, TPOBOIUTH
Ha0JIt0/IeHNs, 1eTIaTh BBIBOBI 110 Pe3yJabTaTam
JKCIEpUMEHTA.

- CnenoBarth mpaBmiiaM 0e30MacHON paboThI B
J1a00paTOPHUH MPHU UCTIOTH30BAHUNA XUMUYECKON

POIII
https://resh.edu.ru/subject
/
https://interneturok.ru/ -
OuobMoTeKa BU
https://multiurok.ru/ -
METOANYCCKHUEC
Marepuajibl U
MIPE3ECHTAUH I10
XUMHUHU OJId YPOKOB
ttp://maratakm.narod.ru/
- BUpTyaJbHas
XUMHNYCCKaAs IIIKOJIa
https://resh.edu.ru/ -
http://interneturok.ru/
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MenneneeBa, ctpoeHue aroma. Haxoxnenue B
npupoze. duznueckre U XUMHUYECKHUE CBOMCTBA.
AmMoTepHbIe CBOHCTBA OKCHIA U TUIPOKCHIA.
Keneso. [Tonoxenue B [lepuoauueckoit cucreme
XxuMHYecKuX 31eMeHToB /1. . MeHnpaeneena,
cTpoeHue aroma. HaxoxaeHue B mpupoze.
duzndeckue U XuMudeckue cBorcTBa. OKCHIBI,
ruapokcuabl u conu xenesa(ll) u sxeneza(11l).
JdemMoHCcTpauMu

- BaumopelicTBue HaTpus ¢ BOJIOM.

- OkpalrBaHue IIaMEHU HOHAMU HaTpUsl U
KaJTus.

- OkpalrBaHue IaMeHU MOHAMU KaJIbIus.

- BsauMopeiicTBre okcuia KaabIUs ¢ BOJOM.

- Buneomarepuaiibl: ropeHue xkejes3a B KUCIOpOoAe

U XJIOpeE.
JlaGopaTopHble U NpakTH4YecKHe padoThl
Jlabopamopmuvie  onvimei:

- O3HakoMJIeHHE ¢ 00pa3liaMy AIFOMUHUS U €r0
CILIaBOB.

- AMdoTepHbIe CBOIMCTBA THAPOKCH/IA ATIOMUHHSL.
KauecTBeHHbIE peakllMM Ha HOHBI JKEJIe3a.
Ipaxmuyeckue pabomul:

Ne 6. )K€ctkocTh BOIBI M METO/IBI €€ YCTPaHEHHUSI.
Ne 7. Pemienne sxcniepuMeHTaNbHBIX 33134 110
Teme «MeTasD.

Boruucienus

- [10 YPaBHEHMSIM XUMUYECKHUX PEAKIHI, €CIH
OJIMH U3 PEareHTOB JJaH B U30BITKE WM COIEPIKUT
IPUMECH;

MacCOBOH J0JIM BBIXOJA MPOAYKTa PEAKIINH

MOCYIbI ¥ 000pYAOBaHUSI.

- [Ipon3BOAUTH BEIYUCICHUS IO XUMUYECKUM

ypaBHEHUSIM.
- BericTpauBarh pa3BEpHYTBIE THMCHMEHHBIC U
YCTHBIE OTBETHI C OINOPOM Ha HWHMOpPMAIUIO W3
y4eOHHMKA M CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
KCIIOJIb30BaTh M3YYEHHBIM MOHATUIHBIN ammapar
Kypca XUMHH.
- Hcmonp3oBaTh TPHU BBIMOJHEHUU yUEOHBIX

3aJJaHU  TEKCThl  y4eOHHMKa,  CIIPaBOYHBIC
MaTepHuabl (mepuoaNIECKyIO CUCTEMY
xumuueckux anemeHtoB .M.  Menzaeneena,

TaOJIUIy PAcTBOPUMOCTH KHCJIOT, OCHOBaHHUU WU
COJIECW B  BOJE, DIIEKTPOXUMHUYECKHH  pAl
HanpsHKEHUH METalsIoB)

- Hcnonb3oBaTh IpU BBINOJIHEHUH Y4YEOHBIX
3aJJaHUi W B IIPOLIECCE HCCIIEA0BATENILCKOM
JESTEIbHOCTH Hay4HO-IIOMYJIIPHYIO JIMTEPATYPy
XMUMHUYECKOT0 cojiepKaHus, CIpPaBOYHbIE
MaTepuaisl, pecypcel HTepHETa

Pa3znend. Xumusi u okpy:kamomasi cpeaa(4 u)

10.

Tema 9.
BemecrBa n
MaTepMaJibl B
JKH3HH YeJI0BeKa

(4 =)

HoBbie MaTepuansl 1 TeXHOJIOTHH. BelecTBa u
MaTepHuabl B TOBCEJHEBHON KU3HU YEIOBEKA.
XUMUS U 3I0POBBE.

be3onacHoe nconp30BaHue BEMIECTB U
XUMHUYECKHUX PEAKIIN B OBITY.

[IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB (YTOJb,
MPUPOJIHBIN ra3, HePTh), TIPOAYKTHI HX

- XapakTepu30BaTh pojib XMMUHU B Pa3IMYHBIX cepay
JEeATEIbHOCTH JIFOACH, OCHOBHBIE BEIIECTBA U
Marepuaibl, IPUMEHSEMBIE B )KU3HH COBPEMEHHOI'O
YeIJIOBEKA.

- OOBACHATH YCIIOBHSI 0€30MaCHOTO UCTIOIb30BAHUS
BELIECTB U XUMUYECKHUX PEAKIINil B OBITY.

AHaJ'II/I3I/IpOBaTB " KPUTHYCCKU OLICHUBATH

Skmacc
https://www.yaklass.ru/
POIII
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/
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nepepadOTKH, UX POJIb B OBITY U HHGOPMAIIHIO O BIUSHUH POMBIILICHHOCTH, https://multiurok.ru/ -
HPOMBIIIUICHHOCTH. CEIbCKOT0 X03HCTBa, TPAHCIIOPTA U JIp. HA METOTUYCCKHE
OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH. COCTOSIHHE OKPY’KaIOIIEH CpeIbl. Mareprabl U
XUMHUYECKOE 3arpsi3HEHUE OKpYIKaro- IIeil cpesibl |- YMeTh OKa3biBaTh MEPBYIO IOMOIIIb IPU HPE3EHTAIMH T10
(MpeebHO TOMYCTHMAs KOHIICHTPAIHS BEIIECTB | XUMUYECKUX 0XKOTaX U OTPABIICHHSX. XMMHH TS YPOKOB
— ITAK). - [IpuHuMaTh yuactue B 00CYXJIEHUH MPOOIIeM ttp://maratakm.narod.ru/
PoJib XMMUH B PEIICHHH YKOJIOTHIECKUX MPOOJIEM | XUMUYIECKOW M SKOJOTMYECKOM HAMPaBICHHOCTH, - BUPTYyaJIbHasI
BBICKa3bIBaTh COOCTBEHHYIO TO3UIIMIO 0 TPOOIIEMe H| XMMHYECKast [IIKOJIa
[peyIaratb BO3MOYKHBIC ITYTH €€ PEIICHUS https://resh.edu.ru/ -
http://interneturok.ru/
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KanennapHo-teMaTnuyeckoe miiaHupoBaHue

8 kiace
Ne Noe, Tembl U pajeiibl ypoka Bcero Hara
n/n ypoka 4yacoB
no
NOPSAKY
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS 20
11 XuMmus - BaxKHasi 00J1aCTh eCTECTBO3HAHUS H 5
NMPaKTHYECKOI 1eSITeIbHOCTH YeJI0OBEeKa
1.1.1 1 [Ipeamer xumuu. Posb 1
XUMHH B )KU3HU YeIIOBEKa. MeTOabl N3ydeHUs
XUMHUH.
1.1.2 2 ArperaTHble COCTOSIHUSI BEIIECTB 1
1.13 3 [Tpaktuyeckas padora Ne 1 " [IpaBuna paGoTsl B 1
naboparopuu ¥ IpUEMBI
oOpartmeHus ¢
J1a00paTOPHBIM
obopynoBanuem"
114 4 Ou3nyecKue sIBICHUS - 1
OCHOBA pa3/IeJICHUs CMecer
115 5 [IpakTuueckas paborta Ne 2 "Paznenenue cmeceit" 1
(Ha mpuUMepe OYUCTKU
MOBapEHHOI con)
1.2 BemnjectBa M XHMH4YeCKHE peaKIUU 15
121 6 ATOMHO-MOJIEKYJISIPHOE YUeHHE. XUMHUYECKUE 1
AJIEMEHTBI
122 7 BerectBa MOJIEKyISIPHOTO U HEMOJIEKYJISPHOTO 1
ctpoenus. [Ipocteie u
CJIO’)KHBIE BEIECTBA
1.2.3 8 3HaKM XUMHUYECKHUX JIEMEHTOB 1
1.2.4 9 Xumnueckue GopmyJibl 1
12,5 10 OTtHOCUTENbHAS 1
MOJIEKYJISIpHAs Macca.
MaccoBas 1o
XUMHUYECKOT0 DJIEMEHTA B COSAMHEHUH
1.2.6 11 BanentHocts aToMOB 1
XUMHUYECKHUX DJIEMEHTOB
127 12 Cocranenue hopmyn 1
OMHAPHBIX COCIMHEHMI MO0 BAIEHTHOCTH.

1.2.8 13 XUMHYECKUE PEAKITUN 1
1.2.9 14 XHWMHUYECKNE YPABHEHUS 1
1.2.10 15 XHWMHUYECKNE YPAaBHEHUS 1
1.2.11 16 Tunbl XUMUYECKUX PEAKIIHMA 1
1.2.12 17 Tunbel XUMHYECKUX peaKLUi 11
1.2.13 18 [ToBTOpenue u 0600menue pa3aena. [logroroska k 1

KOHTPOJILHOM paboTe
1.2.14 19 Kontponbnas padota Ne 1 mo pazneny 1
"[lepBoHauanbHbIE
XUMHYECKHUE TOHATUA"
1.2.15 20 AHau3 KOHTPOJIBHON paboOTHI
Pa3nes 2. Bakneiimme npeacTaBuTe Il HECOPraHMYECKHUX BeleCTB 30




2.1 Bo3ayx. Kucaopon. IlonsiTue 06 okcuaax 5
211 21 Boznyx u ero cocras 1
2.1.2 22 Kucnopon 1
2.1.3 23 [Tpaktuyeckas padora Ne 3 " [Tomyuenue u 1

cobupanue
KHUCJIOPO/a, U3yYEHUE eTO
CBOMCTB"
214 24 Oxcuabl 1
2.15 25 TemnoBoit a3 ekt
XUMHYECKOH peakiuu. JDK30-H SHAOTEPMHUUECKUE
peakuuu
2.2 Bopnopoa. IlonsiTue 0 KHCJI0TAX M COJIAX 5
2.2.1 26 Bonopon
2.2.2 27 [Tpaktrueckas padota Ne 4 "[lonyuenue u 1
cobupanue Bogopoaa"

2.2.3 28 " KuciioThl, UX cOCTaB M KiacCUpUKAIUS 1

224 29 CepHas U cosisiHast KMCIIOTHI, UX CBOMCTBA U 1
MIPUMEHEHHUE.

2.25 30 Coin, UX COCTaB H 1
Ha3BaHMsl. PacTBOpUMOCTH cosieii B BOJIE.

2.3. KosinuecTBeHHbIE OTHOLIEHUS] B XUMHH 4
2.3.1 31 KonnuecTBo BemnecTra 1
2.3.2 32 MosipHbIii 00bEM ra30B 1
2.3.3 33 PacdeTsl 10 XMMUYECKHM ypaBHEHUSIM 1
2.3.4 34 PacyeTbl Mo XMMHUYECKUM ypaBHEHUSIM 1

24 Bopna. PactBopsl. [lonsiTue 06 ocHOBaHMSAX 5
24.1 35 Bona. 1
24.2 36 OcHoBaHus 1
243 37 PactBopsl. MaccoBast 107151 paCTBOPEHHOTO 1

BelIeCTBA
24.4 38 Pemenne pacueTHbIX 3a7a4 1
245 39 [TpakTryeckas padora Ne 5 "[IpuroroBnenue 1
pacTBOPOB C ONPEIETEHHON MAaCCOBOM JOJIEH
pPacTBOPEHHOTO
BemecTsa"
2.5 OcHOBHBIE KJIaCChl HEOPTaHNYECKHUX 11
coeIMHEeHU I
251 40 Oxcuppl, ux KiaccuuKanus U XUMHUIECKHe 1
CBOMCTBA
252 41 OcHoBaHus, UX 1
KiaccupuKanus u
XMMHYECKHE CBOMCTBA
253 42 XHUMUYECKUE CBOKWCTBA OCHOBAHMI 1
254 43 KucaoTsl, nx 1
KJIacCu(pUKaIus.
255 44 XUMHUYECKUE CBOMCTBA KUCIOT 1
2.5.6 45 Conu, ux kinaccupukanus 1 XUuMUYECKUE 1
CBOICTBA
2.5.7 46 Counn, ux KiacCupUKANUSI U XUMAYECKUE 1
CBOICTBA
258 47 1

I'enermueckas CBA3b MCXKIY KilacCaMu




HEOPTraHUYECKUX COCAMHEHUHN
259 48 [TpakTuyeckas padora Ne 6 Perenue 1
SKCIEPUMEHTANIbHBIX 3a7a4 110 Teme "OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX
coequHeHnn"
2.5.10 49 [ToBTOpeHue u 0600IIEeHNE pa3aena. 1
IToaroroBka x
KOHTPOJIbHOU paboTe
2511 50 Kontponbnas padota Ne 2 o pasneny 1
"Baxkneiue npeacTaBUuTeNu
HEOpPraHWYEeCKUX BeleCTB"
Pasnen 3. [lepunoanueckuii 3axkon u Ilepuoguyeckas cucrema 15
xumMudeckux 3jaemenToB . 1. MenaeneeBa.
Crtpoenue aToMoB. XUMHYECKasl ¢BsI3b. OKUCIUTEIBHO-
BOCCTAHOBHMTEIbHbIE peaKiuu (
3.1 Iepuoanyecknii 3axon u [lepuoanyeckas cucremMa 7
xumudeckux iemenToB . U. MenaeneeBa. CTpoeHue
aToM
311 51 EcrecTBeHHBIC ceMelicTBa XMMUYECKUX 1
371eMEHTOB. AM(BOTEPHOCTb.
312 52 OTKpbITHE IEPUOJANYECKOTO 3aKOHA 1
.M. MenneneeBa
3.13 53 CtpoeHue 3J1eKTPOHHBIX 000J0UeK 1
3.14 54 [Tepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB 1
JA. N . Menneneena
3.1.5 55 X
apaKTEPUCTUKA AJIEMEHTA TI0 MOJI0KESHUIO B
[ICX5 [.11.MenneneeBa
3.16 56 XapakTepucTUKa 3JIEMEHTA 0 MOJI0KEHUIO B 1
[ICX5 JI.11.Menaeneena
3.1.7 57 3HaveHue nepuoaundeckoro 3akona u [ICXD 1
JA.N.Menneneena
3.2 Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBH- 8
TeJIbHbIE PeaKIuu
3.2.1 58 Honnas xuMmudeckas CBSI3b
322 59 KoBanenTHas xumMuueckas CBSI3b 1
323 60 KoBaneHTHas HemoysipHas ¥ MOJsipHast 1
XAMUYECKas CBI3b
3.2.4 61 CTeneHb OKHCICHUS
3.2.5 62 OKuCIUTEIIHHO-
BOCCTAHOBUTEIBHBIE PEAKITUN
326 63 OKHCIUTENBHO- 1
BOCCTAHOBUTEIbHBIE PEAKIIUU
3.2.7 64 [ToBTOpenHue u 06o0IIeHNE pa3aena. 1
[ToaroroBka K KOHTPOIBHOU paboTe




3.2.8

65

Kuatponsnas pabora Ne 3 o pazmeny
"Ilepronnueckuii 3akoH. [ICXD JI.N.
MenneneeBa. CTpoeHHE aTOMOB.

Xumnyeckas ca3s. OBP"

66

Pezeps

67

Pesepn

68

Pezeps

9 Kiacce

Ne/Ne

No.

ypoka
o

MopAIKY

Temsbl 1 pazaeibl

[ara

Pa3zgea 1. BemecTBO M XUMHYeCKHe peaKkun

18

11

IToBTO

peHue u yriry0JieHue 3HAaHU OCHOBHBIX Pa3/e/ioB
Kypca KJjacca.

1.11

Knaccugukarus 1 HOMEHKIaTypa HEOPTraHUIECKIX
BEIIECTB (MEXyHapOAHAasl U TPUBUAJIbHAS).

1.1.2

Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema
XUMHYECKHX d1eMeHToB JI. M. MeHnaeneena.
CtpoeHue aTOMOB.

1.1.3.

3aKOHOMepHOCTI/I B U3MEHEHHUM CBONCTB XMMHYECKHUX
3JICMCHTOB IICPBLIX TpGX NnepruoaoB, Kajius, KaJlblUA U
HX COSIMHEHHUM B COOTBETCTBHU C IIOJ0KEHUEM B
HGpHOI{H‘IGCKOﬁ CUCTCMC U CTPOCHUEM aTOMOB.

1.14.

XHUMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K
PAa3JIMYHBIM KJIaCCaM HCOPraHUYCCKHUX COGI[I/IHGHI/II\/’I,
HUX TCHCTUYCCKAsA CBA3b.

1.15.

CrpoeHnue BenecTBa: BUIbl XUMUYECKOM CBSI3U. THIIBI
KPHUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTbH CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKHU.

1.1.6.

CrapToBbI# (BXOJHOI) KOHTPOJIb.( U3 pe3epBa)

1.2

OcH

OBHbIC¢ 3AKOHOMEPHOCTH XUMHYECCKHUX pealcmm

121

Knaccugpukamuss ~ XMMHYECKMX ~ peakuuid 1o
pa3NIMYHBIM TIpU3HAaKaM (110 YUCIYy H COCTaBY
YYaCTBYIOUIMX B PEAaKIMM BELIECTB, MO TEIIOBOMY
3¢dexTy, N0 H3ZMEHEHHMIO CTEleHEeH OKHUCIIEeHUS
XUMHUYECKHX DJIEMEHTOB, 10 O0OpaTMMOCTH, IO
YYaCTHIO KaTalu3aropa). JK30- U 3HIOTEPMHUYECKHE
peaKIMuu, TEePMOXUMUYECKUE YPAaBHEHUS.




1.2.2

[TonsiTHE O CKOPOCTH XUMUYECKOHN peakuuu. Ilonsatue
0 TOMOTEHHBIX U T€TEPOreHHBIX peakuusax. DakTopsl,
BIIUSOIIME HA CKOPOCTh XMMUYECKOUN PEaKIUu.

1.2.3.

[TonssTue 00  0OpaTUMBIX HW  HEOOPATUMBIX
XUMHUYECKHX peaknusx. [loHsATHE O XUMHUYECKOM
paBHOBecuH. DakTOphl, BIMSIOIMIME HA CMCEIICHHE
XUMHUYECKOTO PABHOBECHS.

1.2.4.

10

MexaHnu3M OKHCIUTEIILHO-BOCCTAHOBUTEIIHLHBIX
peakuuii (3JeKTPOHHBIN OalaHC OKUCIUTENBHO-
BOCCTAaHOBUTEJILHON PEAKIINH).

1.3.

3J'[eKTp0JII/ITI/I‘{eCKaﬂ auccomuanmusi. XuMH4YeCKHe pe€aknuu B

pacTBopax.

131

11

Teopus AJIEKTPOIUTUYECKOMN JICCOIAITHM.
DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M JAMCCOIMAllUM BELIECTB C Pa3IMYHbIMU
BHJAaMH XUMHYECKOM CBA3H.

1.32

12

Crenenp  nucconuanuu. CunbHble U ciadble
3JIEKTPOIUTHI. Peakiinu MOHHOro 0OMeHa, YCIIOBHS MX
nporekanus. IoHHbIE ypaBHEHUS PEaKIIUM.

1.3.3.

13

XUMHUYECKUE CBOICTBA KUCIIOT B CBETE
IPEJICTaBICHUN 00 IEKTPOIIUTUYECKOU
JMCCOLIMALIUHY.

1.3.4.

14

XUMHUECKHEe  CBOMCTBa OCHOBAaHMM B  cBeTe
[peJICTaBICHUM 00 ANEKTPOIUTUYECKON
JMCCOLIMALIUY.

1.3.5.

15

XUMHUUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUIN
00 2JIEKTPOIUTUYECKON JUCCOIHAITIH.

1.3.6.

16

[TonsTHE O THIPONHN3E CONEN.

1.3.7.

17

IIpaxTHueckas pabota Nel. Pemenue
AKCTIEPUMEHTAIIbHBIX 3ama4 o TEME
"DneKTpoauTHYeCcKas qucconuanus’.

1.3.8.

18

Kontponbnas pabora Nel " BemecrtBo wu
XHMHYecKHe peakuum .

Pa3zgen 2. HemeTasibl M X COeIUHEHU.

27

2.1.

Tajorennl

2.1.1.

19

OOmas xapaktepucTtuka TranoreHoB. OCOOEHHOCTH
CTPOEHHS aTOMOB 3THX JIEMEHTOB, XapaKTE€pHbIE IS
HUX cTeneHu okucieHus. CTpoeHue u (GU3HUECKUE
CBOMCTBAa  IpPOCTBIX  BEIIECTB —  TaJOrCHOB.
XUMUYECKHUE  CBOWCTBA Ha  MpUMEpe  XJopa
(B3aMMOJEHCTBHE C  MeETaJUlaMH, HEMETaJUlaMH,
nienoyamu ). dusnoaornyeckoe AelcTBrE XJI0pa

2.1.2

20

Xnoposogopoa. CoinsiHast —KHCIIOTa, XUMHUYECKUE
CBOICTBa, MOJIydyeHUEe, NpuMeHeHue. KauecTBeHHas




peakuus Ha XJIOPUA-UOHBI.

2.1.3.

21

[IpakTnueckas paborta No 2. Pemenue
AKCIEPUMEHTaIbHBIX 3a7au 1o Tteme '"[loarpynna
rajoreHoB".

2.1.4

22.

Pemenre 3agad Ha BBIYMCICHHUS 110 YPaBHCHHSIM
XUMHUYECKHX PEaKIui, €Clii OJWH pPEarcHT JaH B
U30BITKE.

2.2

duemenThl VIA-rpynnsl.

2.2.1.

23

OcoOeHHOCTH CTPOEHHUS aTOMOB 3TUX DJJIEMEHTOB,
XapakTepHBbIE JIJIsl HUX CTeneHu okuciaeHus. CtpoeHue
U (puU3NYeCKUe CBOWCTBA MPOCTHIX BEILIECTB -
KHCTIOpOJIa W Cepbl. AJUIOTPOMHBIE MOIU(DUKAINN
KHCIIOPOJa M cepbl. XUMHUYECKHE CBOICTBA CEpPHI.
Haxoxnenne ceppl U €€ COCOQUHEHUN B MPUPOJE.
XUMHUECKOE 3arps3HEHUE OKpYXKarolehd Ccpelbl
COEMHEHUSIMHU cephbl (KUCTIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3[yXa M BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALICHHUS.

2.2.2.

24

CepoBoopoJ1, CTpocHHE, (PU3MIESCKHE U XUMHUYECKUE
CBOMCTBA.

2.2.3.

25

OKCI/IZIBI CCPbl KakK MNOpPCACTABUTCIIM  KHUCIIOTHBIX
OKCHIOB. CepHI/ICTaﬂ KHCJIOTA.

2.2.4.

26

CepHass kucnora, ¢uU3MYECKHE UM  XUMHUYECKHUE
cBOiicTBa (00IIME KaK MPEICTaBUTENS Klacca KUCIOT
u crneuudpudeckue), npumeHenue. Conu cepHOi
KHCJIOTBI, KAYECTBCHHAA pCaKIUd Ha Cy.]'II)(i)aT'I/IOH.

2.2.5.

27

XUMHYECKHE  PEakUuH, JeXalue B~ OCHOBE
HOPOMBIIIJIEHHOTO  croco0a  MOJIy4eHUs  CEepHOi
KHCIIOTHI. PenieHne 3a1ad Ha HaXOXKIEHUE MacCOBOU

A0JIM BbIXOJA MMPOAYKTA pCaAKIINU.

2.3

JJieMeHTBbI VA-TpynIbl.

2.3.1.

28

OO0mass XapakTepUCTHKAa 3JIEMEHTOB VA-TpyMIIbl.
OCOOEHHOCTH CTPOEHHUSI aTOMOB JTHX 3JIEMEHTOB,
XApPaKTCPHBIC OJId HUX CTCIICHU OKHCJIICHUA. A3OT,
pacrpocTpaHeHue B mpupoae, (usnyeckue H
XUMHYeckHe cBoiicTBa. KpyroBopoT a3ora B npupo/e.

2.3.2

29

AmMmuak, ero (pu3MYecKue U XUMHUYECKHE CBOWCTBA,
noinyyeHue u npumenenue. Coaum aMMOHHUA, HX
bu3NYecKue W XMMHYECKHE CBOWMCTBA, MPUMEHEHUE.
KauectBennas peakius Ha MOHbl AMMOHHUS.

2.3.3.

30

[Tpaktiueckas pabora Ne3. IlomyueHue ammmaxa,
M3y4YEHHE €TI0 CBOMCTB.

2.3.4.

31

A3oTHas kucioTa, €€ (Qu3MYeckue M XHMHYECKHe
cBo¥icTBa (00IIME KaK MpeACTaBUTENS Kiacca KUCIOT U
cnenuduyeckue). Hutparsr.




2.3.5.

32

Hcnonp30BaHME HUTPATOB H  COJEH aMMOHHMS B
KaueCTBE MHUHEPAIbHBIX YAOOpeHUH. XHUMHYECKOE
3arps3HEHUE OKpYXKalolled Cpelbl COECIUHEHUSIMU
a3oTa (KHUCJIOTHBIE JOXIH, 3arps3HEHHE BO3yXa,
MOYBBI U BOJJOEMOB).

2.3.6.

33

®dochop, amrorpomHble Moaudukaruu  docdopa,
du3HYECKHEe M XUMUIECKHIE CBOHCTBA.

2.3.7.

34

Oxkcun  dochopa(V) wu  dochopHas  kucniora,
du3nveckne M XUMHUYECKHUE CBOWCTBA, MOJIyYCHHE.
KauectBennas peakuus Ha ¢bochar-moHBL
Hcnonb3oBanue QochatoB B Ka4eCTBE MUHEPATBHBIX
ynoOpeHuil. 3arpsi3HEHHE MPUPOJHBIX  BOJOEMOB
dbocdaramu

2.4

IVA-rpynna. Yriaepon,

11

24.1

35

OO0mass XapakTepHCTUKAa JJIEMEHTOB VA-TpYIIIbL.
Yraepon, AJUIOTPOITHBIE MoauUKALIHH,
pacmpocTpaHeHHe B Ipuponae, (QHU3MYECKHEe U
XUMUYECKHE cBoicTBa. Anjcop6uus. Kpyrosoport
yriiepoJia B IpUpo/ie.

2.4.2.

36

Oxkcunel yriuepoga, ux (pU3MUECKHEe M XUMHUYECKHE
CBOWCTBa, (PHU3MOIOTHYCCKOE JEHCTBHE HA JKUBBIC
OpraHU3MBl, MOJTyYCHHE u pPUMEHCHHUE.
DKOJIOTHYECKUE TPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa(lV); rumoreza ri100albHOTO MOTEIUICHUS
KITUMAaTa; MTAPHUKOBBINA P (HEKT.

2.4.3

37

VYronbHas Kuciota ¥ €€ coild, uX (U3UYECKUE U
XUMHUYCCKUEC CBOﬁCTBa, MOJIYy4CHHUEC M TPHUMCHCHUC.
KauectBennas peakuus Ha KapOOHAT-UOHBI.
Hcnonp3oBanue KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBILIUIEHHOCTH, CEIBCKOM XO35HCTBE.

2.4.4

38

[TpakTtuyeckas pabora Ned. IlomydyeHue yriekucioro
ra3a. KauectBeHHas peakiusi Ha KapOOHAT-HOH.

2.4.5

39

HepBOHaLIaJ'IBHBIG IIOHATUA 00 OpTraHU4YCCKUX
BellecTBaX  KaK O  COEAMHEHHUAX  yriepoja:
OCOOEHHOCTH COCTaBa M CTPOCHHUSI.

2.4.6

40

IloHstTe O OHOJIOTMYECKH Ba)KHBIX BC€IICCTBAX:
KHUpax, 6CJ'IK8.X, yriieBoJax. MaTepI/IaJ'IBHOe CANHCTBO
OpTraHUYCCKUX U HCOPTaHNICCKUX COGHHHGHHﬁ.

2.4.7

41

Kpemuuii, ero gusnyeckue U XUMMUYECKHE CBOWCTBA,
MOJIy4eHUE U INPUMEHEHHE B DJIEKTPOHUKE.
CoenuHeHns KpEMHUS B IPUPOJIE.

2.4.8

42

O6mue mpencraBienus o0 oxcuae kpemHus(IV) wu
erMHHeBOﬁ KHCJIIOTE. CI/IJ'II/IKaTI)I, UX HUCIIOJIB30BAHHUEC
B OBITY, MEIMIIMHE, MPOMBIIUICHHOCTH. Baxuelrme
CTPOUTCIIbHBIE ~ MaTephajbl:  KepaMHKa, CTEKJIO,
LIEMEHT, 0eToH, JKene300eToH. [TpoGiembr
0e301MacHOTO WCIIOJIb30BaAHUS CTPOUTEbHBIX




MaTCpHraJIOB B HOBCGHHGBHOﬁ KHU3HH.

2.4.9

43

Baxnelmme CTpOUTENbHBIE MAaTEpUAIBI: KEpaMHKa,
CTEKJIO, IIeMEHT, OeToH, jkene300eTroH. [IpoGiembl
0e30MmacHoOro UCIOJIb30BaHUS CTPOUTEIHHBIX
MaTcpHraJioB B HOBCCHHGBHOﬁ KU3HU.

2.4.10

44

[IpakTuyeckas pabora Ne 5. Pemenune
SKCIEPUMEHTAIBHBIX 3aJa4y 1o Teme '"Baxneiiue
HEMETAJIBI U UX COEINHEHN".

2.4.11

45

Kontponpaas pabora No2 «Hemerammsl u uX
COETUHEHUS.

Pa3zgen 3.MeTaJliibI

16

3.1

O01mme CBOMCTBA METALJIOB.

3.1.1

46

OO0mias xapakTEePUCTUKA XUMHUYECKUX 3JIEMEHTOB —
METaJUIOB Ha OCHOBAaHUM WX IIOJIOKEHUS B
MEPUOJUYECKON CUCTEME XHUMHYECKHUX JJIEMEHTOB
. . MenneneeBa u cTpoeHusi atoMoB. CTpoeHue
MeTauioB. Merammdeckas CBsI3b M MeETaJUIMYecKast
KpUCTaJUIMYECKasl pelIéTKa.

3.1.2

47

DNEKTPOXUMHUYECKUA Psii HANpPSDKEHUH METallIoB.
®usznueckue W XUMHUYECKHE CBONCTBA METAJLJIOB.
OO6mue crocoObl MOTyYeHUST METAILIOB.

3.1.3

48

[ToHsATHE O KOPPO3UN METAJUIOB U OCHOBHBIE CLIOCOOBI
3alUThl OT KOPPO3HUHU.

3.14

49

CnnaBel (CTanb, Y4yryH, JIOpalIOMUHUNA, OpoOH3a), UX
IpUMEHEHHE B ObITY U IPOMBIIIJIEHHOCTH.

3.2.

Ba:kHeliniye MeTaJJIbl 1 UX COeAMHEHUS

12

3.2.1

50

[I{erounsle MeTtayuel. [lonoxkeHne B mepHOIUYIECKON
cucreMe xuMuuyeckux sneMeHToB /. 1. MeHaeneeBa,
CTpoeHue aroMoB. HaxoxkzaeHue B  mpupoze.
Odusnyeckue U XMMHUYECKHUE CBOWCTBA (Ha MpuMepe
HaTpust ¥ Kamusi). OKCUIBI U TUAPOKCHUABI HATPHUS U
kanus. IIpuMeHeHHe IIeNIOYHBIX METAUIOB U MX
COCTUHEHUH.

3.2.2

51

[[lenoyHo3eMeNbHBICE METAJIBI MarHUW M KaJbIIHM,
ctpoeHue atomoB. [lonoxeHue B mNepUOANMYECKOM
cucteMe xuMmudeckux anemeHToB J[. 1. Meneneena.
Haxoxnenne B npupoje. Gusnyeckue u XUMHUECKUE
cBoMcTBa. BakHeilmue coeTMHEeHNs KaabIus (OKCHUI,
TUAPOKCHUJ, COJIN).

3.2.3

52

Pemienne 3amau Ha BBIYMCICHHMS 10 YpPaBHEHUSAM
XUMHUYECKHUX PEaKiui, eclii OJIMH U3 PEareHTOB JIaH B
U30BITKE WM COJAEPKUT MPUMECH; MAacCOBOW 10U
BBIXO/Ia MPOJIyKTa peaKLUu.

3.2.4

53

KécTkocTh BOJIBI U CLIOCOOBI €€ YCTpaHEHUSI.




3.25 |54 Boluncnenus nmo ypaBHEHUSIM XMMHUYECKUX DPEAKLMM, 1
€CIM OJMH M3 pEeareHToB JaH B BHUJIE BOIHOIO
pacTBOpa ¢ U3BECTHON MaCCOBOM JTOJIEH.

3.26 |55 [Ipaktnueckass pabora Ne6. JKEcTkoCTh BOABI H 1
METO/BI €€ YCTPAaHEHHUS.

3.2.7 |56 Amomunuii. IlonoxeHue B MepuogUUECKON CHUCTEME 1
xuMuueckux anemeHToB J[. . MenneneeBa, ctpoeHue
atoma. Haxoxnenue B mnpupoae. Pusndeckue Wu
XUMUYECKHEe CBOHCTBA. AMGOTEpHBICE CBOWMCTBA
OKCH/JIa M THJIPOKCH/IA.

3.2.8 |57 [Ipomexxyrounast arrecrauus.KonrponsHas pabdora.( 1
13 pe3epBa)

3.2.9 |58 Kenezo. IlonoxkeHne B TMEPUOAMYECKOM CHUCTEME 1
xumudeckux 3neMenToB l. 1. Meneneesa, ctpoeHue
atoma. Haxoxnenue B mnpupone. Duszmueckue u
XHMHYECKHE CBOMCTBA.

3.2.10 |59 Oxkcunpl, ruapokcuabl U comu  xeneza(ll) wu 1
xenesa(Ill).

3.2.11 |60 KauecTBenHbIe peakiiny Ha KATHOHBI METAJJIOB

3.2.12 |61 KonTponbHas pabota no reme «MeTtasuibi» 1

Paznen 4. Xumus u oxkpy:xamomas cpena. Peseps 4

4.1 BemecTBa 1 MaTepHaJIbl B )KU3HU Ye10BeKA 4

411 |62 HoBbie Marepuansl W TexHoJorMH. BemecTtBa u 1
MaTepHUalibl B MOBCEIHEBHOM KU3HU YEJIOBEKA. XUMUS
U 370poBbe. be3onacHoe MCIob30BaHUE BEIIECTB U
XUMHYECKHUX PEaKIUil B OBITY.

4.1.2 |63 [IpuponHble HMCTOYHHUKH  YIJI€BOAOPOAOB  (YroJib, 1
HOPUPOIHBIN Ta3, He(Th) MPOAYKTHI UX HEepepadOTKH,

WX POJIb B OBITY M TPOMBIIIIIEHHOCTH.

4.1.3 |64 OCHOBBI JKOJIOTUYECKONW TPaMOTHOCTU. XUMHUYECKOE 1
3arps3HEHUE  OKpY)Kalolled  cpenbl, MpeneiabHO
nomyctumasi koHreHTpamus Bemects - [1JIK). Pomb
XUMHHU B PEHIEHUH SKOJIOTUYECKUX MPOOIIEM.

4.1.4 |65 [ToBTOopenue Ttembl "I'eHeTnueckas CBA3b MEXKAY 1
MeTaJlJIaMi U HeMeTaljamMu'.

66 Pezeps 3
67 Peseps
68 Peseps
UTOTI'O 68
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