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[TOACHUTEJIBHA A 3AIIMCKA

[Ipumepnas pabouas mporpamMma Mo XUMHH JiJIsi OOyYaIOIIMXCS C 3aJepPrKKOU
ncuxuyeckoro pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
COCTaBJ€Ha B COOTBETCTBUM C DenepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM OCHOBHOTO oOmiero obpaszoBanus (IIpmka3 Munnpocsemnienus Poccum ot
31.05.2021 1. Ne 287, 3apeructpupoBaH MuHHCTEPCTBOM IOCTULIIMU Poccuiickon
®epneparuu 05.07.2021 1., per. Homep 64101) (manee — ®I'OC OOO), [IpumepHoii
a/JIalITUPOBAHHOM OCHOBHOM 00pa3oBaTeilbHOW MPOrpaMMOi OCHOBHOTO OOIIETro
oOpa3zoBaHus OOYYaIOIIUXCS C 3aJEPKKOM IMCUXUYECKOTOo pa3BUTHUsS (00OpEHHOMN
pemierreM ®YMO no oOieMy obpazoBanuio (rmpotokoi ot 18 mapra 2022 r. Ne 1/22))
(manee — ITAOOIT OOOQO 3I1P), [IpumepHoii pabouelt mporpamMmbl Y4eOHOTO MpeaMeTa
«Xumust» (6a30BbI ypoBeHb), [IpuMepHO# mporpamMmoil BOCHUTAHUS OOyYaroIIUXCs
IpU TOJTYYEHUU OCHOBHOTO 0OIIero oOpa3oBaHHs, C Y4YETOM pacHpelelCHHBIX IO
KJlaccaM  TPOBEPSiEMBIX  TpeOOBaHM K  pe3ylbraTaM OCBOCHHUS  OCHOBHOM
oOpa3oBaTeIbHOW MPOTpaMMbl  OCHOBHOTO 00IIero o00pa3oBaHUs U 3JIEMEHTOB
COJIepKaHUsl, IPEACTaBICHHBIX B YHUBEpPCAIBHOM KoJiMpukaTope o xumuu, Konmeniuu
MpernoaBaHus yuyeOHOro npeamera «XuMus», B 00pa3oBaTesibHbIX opranu3anusix PO,
peanu3yNIMX OCHOBHBIE 00111€00pa30BaTeIbHbIE TPOTPAMMBL.

OO01ast XxapakTepuCcTHKA Y4eOHOIro npeamera « XumMus»

Y4eOHubli  mpeamer  «XHMHS» ~ BXOOUT B MPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHbIE MpPEAMETH». B cucTeMe eCcTeCTBEHHOHAYyYHOIo OOpa30BaHMs
XUMUS KaK YYEOHbI NpeIMeT 3aHUMAET BAXKHOE MECTO B MO3HAHUM 3aKOHOB MPUPOIbI,
(GOpMHpPOBaHUM HAy4YHOW KAPTUHBI MHpA, CO3JAaHUU OCHOBBI XMMHMYECKHX 3HAHW,
HEOOXOAMMBIX /JI1 MOBCEIHEBHOM MW3HHU, HABBIKOB 370pPOBOr0 M 0O€30MACHOrO st
YeJoBeKa U OKpYXKaroled ero cpeasl obOpas3a >KM3HU, a TaKXke B BOCHUTAHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YenemHocT M3y4eHuss XMMHUHM CBSI3aHA C OBJIAJICHUEM XHUMHUYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0e30macHOM  pabOThl TpPU  BHIIOJHEHHUM XUMHUYECKOIO
DKCIIEPUMEHTA, OCO3HAHMEM MHOTOYMCIIEHHBIX CBA3€M XMMHUU C IPYTHMH IIPEAMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJTIOYaET B ce0si OCHOBBI HEOPTAaHUUYECKOW M OPTaHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSl CO3/1aHUE 0A30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pacTy OOy4aroUIUXCsl U UX
0COOBIM 00pa30BaTEIbLHBIM MOTPEOHOCTSIM.

B conmepxaHnn TaHHOTO Kypca MPEICTABICHB OCHOBOIOJIATAIOINE XUMAYECKUE
TEOPETUYECKUE 3HAHUS, BKIIOYAIOIIME HM3YYEHHWE COCTAaBA W CTPOCHUS BEILECTB,
3aBUCHMOCTH HX CBOWMCTB OT CTPOEHHS, ITPOTHO3UPOBAHUE CBOMCTB BEILECTB,
HCCJIEIOBAHUE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALCHUM U IIyTEN YIIPABJICHUS UMHU
B LIEJIAX MTOJYYEHMS BELIECTB U MAaTEPUAIIOB.

TeopeTu4ecKyto OCHOBY M3YUYEHHsI HEOPraHUYECKOW XMMHUM COCTABIISIET ATOMHO-
MoOJIeKyJsipHoe yueHue, llepmogmueckuin 3axkoH .M. MengeneeBa ¢ KpaTkumu



CBEIACHUSMH O CTPOCHMHM aToMa, BUJaX XUMHUYECKOW CBSI3HU, 3aKOHOMEPHOCTSX
NPOTEKaHUSI XUMHUYECKUX PEAKIIH.

B u3ydenun kypca 3HauUMTEIbHAS POJIb OTBOJUTCA XUMHUUECKOMY SKCIEPUMEHTY:
NPOBEICHUIO TMPAKTUYECKUX M JIADOpATOPHBIX paboT, OMUCAHUIO PE3yIbTaTOB
YUYEHHUYECKOTO SKCIIEPUMEHTAa, COOJIOJICHUI0O HOPM M TpaBui 0e30macHoil paboThl B
XUMHUYECKOH J1abopaTopuH.

Peanuzanus gaHHON MpOTrpaMMBbl B MpoIecce 00yUYeHUs MO3BOJIUT 00ydaronuMcs
¢ 3I1P ycBOHTH KITFOUEBBIC XUMUYECKUE KOMIICTCHITMHN U TIOHSITH POJIb M 3HAYCHUE XUMUHU
CpeIu IPYTuX HayK O MPHUPOJIE.

N3ydyenne xumuu cnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAIOUIMXCS HAYyYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOMIOIEHHE, W3MEpPEHHUE,
HKCIIEPUMEHT, MOJIECIIMPOBAHNE), OCBOCHHUIO MPAKTUYECKOTO MPUMEHEHHUS HAayYHBIX
3HaHUN, OCHOBAHHOTO Ha MEXIIPEAMETHBIX CBS3AX ¢ mpeameTamMu « OKpy>KaroIui MUP»,
«Duzuka», «buonorusy, «l'eorpadus», «Maremaruka» U GOpMHUPYET KOMIETEHIIUH,
HEoOXO0UMBbIE 11 IPOJOKEHHs 00pa30BaHus B 001aCTH €CTECTBEHHBIX HayK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
MIPOCTPAHCTBEHHOTO  BOOOpakeHMs,  (YHKIMOHAIBHOM  T'PaMOTHOCTH,  yMEHHS
BOCIIPUHUMATh U KPUTHUYECKH AaHAJIM3UPOBaTh WHGOPMAIIMIO, TPEACTABICHHYIO B
paznuyHbIX GopMax. 3HAUMMOCTh MpEAMETa JJIs Pa3BUTHS KU3HEHHOM KOMIIECTEHITUU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B YCBOGHMH OCHOBBI XUMHYECKHMX 3HAHU,
HEOOXOIUMBIX JIsl TIOBCETHEBHOW XW3HW; HABBIKOB 3J0POBOTO M 0€30MacHOro AJIs
YelloBeKa M OKPYXKAroIIel ero cpeabl obpasa Ku3HH;, (HOPMUPOBAHUU IKOJIOTUIECKON
KYJIbTYPHI.

[Iporpamma oTpaxkaeT coaep:KaHue OO0ydeHHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0bIX 00pa3oBaresbHbIX MoTpedHocTel oOyvaronuxces ¢ 31IP. OBnanenune yueOHbIM
npeaMeToM «XUMHS TPEICTaBIsIeT OMPEISICHHYI0 TPYIHOCTh JUISI OOYYarOIIHUXCs C
3I1P. D10 cBsi3aHO ¢ OCOOCHHOCTSMH MBICIUTEIIBHOU JIEITEIBHOCTH, MEPHOINYSCKUMU
KOJICOaHUSIMU BHUMAHMS, MAJIBIM 00b€MOM TMaMSTH, HEIOCTATOYHOCTHIO 00IIIEero 3amaca
3HAHWM, TOHWKCHHBIM ITO3HABATEIILHBIM HMHTEPECOM M HHU3KUM YPOBHEM PEUYEBOTO
pPa3BUTHSL.

Jlnst mpeomosieHUs TPYAHOCTEH B U3YYEHUU YYEOHOro mpeameTa «XUMHs
HeoOxoaMMa ajganTaius oo0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu oOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BaHUE  QJITOPUTMOB, BHYTPUIPEAMETHBIX H MEXIPEIMETHBIX  CBSI3EH,
MOCTENIEHHOE YCIOKHEHUE N3YYaeMOro MaTepHaia.

[Ipy w3ydeHWM XUMUU HEOOXOIWMO OCYIIECTBISATH B3aWMOJCHUCTBHE HA
MOJIMCEHCOPHOM OCHOBE.

TeopeTnuecknuii Marepuall pEKOMEHAYETCS M3y4aTrb B MPOLECCE MPAKTUYECKON
AesTeNbHOCTH. BO3MOYKHO BBIJIEICHNE OTACIBHBIX YPOKOB Ha PEIICHHE 33/1a4 B CBS3H CO
CIIO)KHOCTBIO aHanu3a Tekcta oOyuaromumucs ¢ 3I[IP. Opranuueckoe eIuHCTBO
MPAKTUYECKOW ¥ MBICIIUTEIFHON JeATeIbHOCTH OOYYaroNIMXcsi Ha YpPOKaX XUMHHU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUN U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYEHUHM XUMUU YACNSAETCS W3YYEHHIO «CKBO3HBIX)
MOHSATUHN ¥ (POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.
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Heau n 3a1a4n u3ydeHusi yaeOHOro npeaMera « XuMus»

Obwue yenu wu3ydyeHHUsd Yy4eOHOro ImpeaMeTa «XHUMHSD» MPEACTABICHb B
[IpumepHoit  paboueil mporpamMmme OCHOBHOTO oOmiero oOpazoBanus. OHu
aKTyaJu3UpPOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOTO OOIIETO
oOpa3oBaHUsI, HAMPABIEHHOCTH OOYyYEeHHsS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIIEKTa W o0miell KyabTypbl. OOydeHHUE YMEHUIO YUYUTHCS U
IPOJI0JIKATh CBOE 00pa30BaHUE CaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISIETCS] OTHON U3
BaXHEHUIINX QPYHKIMN Yy4eOHBIX IPEIMETOB, B TOM YHCIIE U «XUMUN.

Hns obyuaromuxcst ¢ 3I1P, Tak ke, Kak W AJi1 HOPMATUBHO PA3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBAIOIINX OCHOBHYIO o0pa3oBaTeIbHyI0 porpammy,
JTOMHUHHPYIOIIEE 3HaUYE€HHE MTPUOOPETAIOT TaKUEe yeau, Kak:

* (QopmupoBaHME  MHTEUIEKTyallbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY  MNPHUHSATUIO  PELIEHUH, CIIOCOOHOMU
aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KH3HU;

" HanpaBJE€HHOCTh OOy4YEHHsS Ha CHUCTEMAaTUYECKOE MPUOOILIECHHUE YyYalluXxcs K
CaMOCTOATENIbHOM TO3HABATEIBHOU NIEATEIbHOCTH, HAyYHBIM M MPAKTHYECKUM
METO/IaM TO3HaHUs, (POPMUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

" o0ecrneyeHue yCcIoBUil, CIOCOOCTBYIOLIUX TPUOOPETEHUIO O0YUAIOIIUMHUCS OTIbITa
pa3HOOOpa3HON JESATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KIIOUEBbIX HAaBBIKOB
(KJTFOYEBBIX KOMIIETEHLUH), UMEIOIINX YHUBEPCAIBHOE 3HAYEHNUE JIJISl Pa3IMUHbIX
BUJIOB JCSTENBHOCTH;

" (popmupoBaHUe YMEHUI OOBSCHATH U OLICHUBATH SIBJICHMS OKPYXKAIOIIEro MUpa Ha
OCHOBAHHWH 3HAHUH U OIbITA, IOJYYEHHBIX NPU U3YYEHUH XUMUU;

* (opMupoBaHue y OOy4yalOIIMUXCS TYMaHUCTHMYECKUX OTHOIICHWH, MOHHUMaHHs
LHEHHOCTU XUMHUYECKUX 3HAHUM JJIs1 BBIPAOOTKH SKOJOTHUYECKH 11€51€CO00pa3HOro
MOBEACHHUS B OBITY M TPYIOBOM NEATEILHOCTH B IIEJISIX COXPAHEHHS] CBOETO
3I0POBBS U OKPYKAOLIEN TPUPOJTHOMN CPENBIL;

" pa3BUTHE MOTHBAIlMU K OOYYEHHIO, CIIOCOOHOCTE K CaMOKOHTPOJI U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY NMpOGuIIs U HaNpaBIC€HHOCTH JaJIbHEHIIETo
oOy4JeHMUs.

Kypc HanpaBiieH Ha pelieHre Cleayomux 3a0ay, 00eCeunBaouX pealn3alnio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIbHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUs:

* (QopmMupoBaHHE TMEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUNA O
BELIECTBAX, MX TMPEBpPALICHUSX M MPAKTUUYECKOM NPUMEHEHUU; OBJIAJICHUE
MOHSATUHHBIM aNapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

" OCO3HaHUE OOBEKTHMBHOM 3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak 00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, XUMUYECKUX MPEBpPALICHUN HEOPTraHUYECKUX U
OPTaHUYECKMX BEIIECTB KAK OCHOBbI MHOTHMX SIBJICHUN XWBOW U HEXKUBOU
NPUPOJIBI; YIIIyOJIeHUE NPEICTaBIEHUI 0 MaTepralbHOM €MHCTBE MUPA;



" OBIIQJICHUE OCHOBAMH XMMHUYECKOW TPAMOTHOCTH: CIIOCOOHOCTHIO aHATM3UPOBATH
¥ 00BbEKTHBHO OLICHMBATH )KNU3HEHHBIC CUTYAIIMH, CBI3aHHBIC C XUMHEH, HAaBbIKAMH
0e30macHOro OOpalleHsT C BEIIECTBAMH, HCIIOIB3YEMBIMH B IOBCETHEBHOM
KM3HM; YMCHHEM aHAJIM3UPOBATh M ITUIAHHPOBATh 3KOJOTMYECKH Oe30macHoe
TIOBE/ICHHE B IIETISIX COXPAHCHHUS 37I0POBbS M OKPYKAIOIIEH Cpebl;

* (opMHpOBaHHE YMEHUIl yCTaHABIMBATh CBS3H MEKAY PeajbHO HAOIIONaeMBIMH
XAMHUYECKUMH SIBJICHUSIMH W TIPOLIECCAMH, TPOUCXOMSANIMMU B MHKPOMHUPE,
OOBSCHATh TPUYMHBI MHOTOOOpa3usi BEIIECTB, 3aBHUCHMOCTh HMX CBOWCTB OT
COCTaBa M CTPOCHHSI, a TAK)KE 3aBUCUMOCTh IIPUMEHEHUS BEIIECTB OT X CBOWCTB;

" MpHOOPETCHHE ONbITA MCIOIB30BAHUS PA3IMYHBIX METOJOB U3YUYCHHS BEIECTB,
HAOIONICHUS 32 WX TPEBPANICHUSIMHU MPHU MPOBEIACHUN HECIOKHBIX XUMUYECKHX
HKCIIEPUMEHTOB C UCIOIB30BaHUEM JITAOOPATOPHOTO 000PYIOBAHUS U TPUOOPOB;

* (opMupoBaHHE TPEACTABICHUN O 3HAYCHUM XWMHUYCCKOH HAYKH W PEHICHUU
COBPEMEHHBIX JKOJOTMYECKMX TpOOJIeM, B TOM 4YHCJIEC B MPEIOTBPAICHUU
TEXHOTCHHBIX U 9KOJIOTHUECKUX KaTacTpod.

OcobGennocTH 0TOOpa M aKaNTAUM Y4e0OHOT0 MAaTepPHAJIa 10 XUMHH

OOyueHue y4yeOHOMY MpeaMeTy «XUMHUsS» HEOOXOAMMO CTPOUTHh HAa CO3JIaHUU
ONTUMAJbHBIX YCJIOBUH Uil YCBOEHHS MPOrPaMMHOIO Marepuaia OOydaroIIUMHUCS C
3IIP. Bonpuioe BHUMaHHE AOJKHO OBITH YAEIEHO OTOOpPY Y4YeOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAaHEHUHU 0011ero 0a30BOro ypoBHS.
OH A0KEH 10 COJIEpIKaHUI0 U 00beMY OBITh aJalTUPOBAaHHBIM J1s1 o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUHU C UX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTIMU. Cre1yeT 00IerYuTh
oBilaJiecHue MarepuasioM oOyuatomumucs ¢ 3[IP mocpenctBom ero AeTasbHOrO
OOBACHEHHSI C CHUCTEMaTHYECKMM IOBTOPOM, MHOTIOKPAaTHOM TPEHUPOBKOW B
MPUMEHEHUN 3HAHUI C MCHOJIb30BAaHUEM MPUEMOB AITOPUTMH3ALUMU U BU3YaIbHBIX
ornop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHWe AJi MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXIPEAMETHBIE CBSI3M BONPOCOB, U3YYa€MbIX B JAHHOM Kypce, C TaKUMHU
yueOHbIMU mpeaMeramMu Kak «['eorpadus», «DPusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT € Y4eOHbId MaTepuan C pa3HbIX TOYEK 3pEHHS,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JYYIIEMY OCMBICIEHHIO, 0oJjiee MPOYHOMY
3aKPETUICHUIO TIOJyYE€HHBIX 3HAHUN U IPAKTUYECKUX YMEHHM.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBaTh, CPABHUBATH, 0000IIATh U3y4aeMblii MaTEepHall,
IUTAHUPOBATh TMPEACTOALIYI0 paldoTy, OCYIIECTBIATH CaMOKOHTpoJib. HeoOxomumo
MOCTOSIHHO ~CJIEAUTh 3a TMPaBWIBHOCTBIO pPEUYEBOro O(OPMIICHHUS BBICKA3bIBAaHHMA
obyuatormuxcs ¢ 311P.

B cBs3u ¢ 0COOEHHOCTSIMH TOBEACHUAMU JEITEIBbHOCTH oOyuarommxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPraHM30BAHHOCTH) HEOOXOAUM CTPOXKAUIIMKA  KOHTPOJb
COOJII0/IEHUS TTPaBUJI TEXHUKHU 0€30MaCHOCTH MPHU MPOBEIECHUU JT1a00paTOPHBIX padoT B
XUMHUYECKOM KaOWHETE.



IIpumepHble BUABI AesiTeJJbHOCTH 00y4arommxcs ¢ 311P, o0ycinoBiaeHHbIe 0CO0BIMH
0o0pa3oBaTeJbHBIMH MOTPEOHOCTAMHY U 00€eCTeYHBAIOIIHE OCMBICJIEHHOE 0CBOEHHE
coJiep:KaHuM 00pa30BaHMS MO NpeaMeTy « XUMHUD)

Conepxkanue BUJIOB JesTelbHOCTH oOydaromuxcs ¢ 3[IP Ha ypokax Xumuu
ompenenseTcss uX OCOOBIMH 00pa30BaTEbHBIMH IMOTPEOHOCTSIMU. [loMUMO MIMPOKO
ucrnonb3yeMblx B OOIT OOO oOmux ajig BceX 00y4aroImMXcs BUAOB JEATEIBHOCTH
cleAyeT YCWIUTh BHJBl JCATECIbHOCTH, CIHeUuUUYHbIE i1 JaHHOW KaTeropuu
oOyyJarommxcsi, 111 00eCIeUYeHUs] OCMBICIICHHOTO OCBOEHHUS COJIepKaHUs 0Opa3oBaHUs
[0 TPEeAMETY: YCUJICHHE MPEIMETHO-NPAKTUYECKOU JEATEIbHOCTH C aKTUBU3AlUEH
CEHCOPHBIX CHCTEM; YEpEJOBAHUE BUIOB ACATEIBbHOCTH, 3a/ICHCTBYIOIINX Pa3IMYHbIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja C OMOpOM Ha allTOPUTM; «IOIIArOBOCTH» B
M3YYCHHM MaTepuasa; HUCMOJb30BAHUE JIOMOTHUTEILHON BHU3yallbHON OMOpHI (TIJIaHBI,
o0pasIibl, CXeMbI, IA0JIOHBI, ONTOpHBIe Tabmuiibl). /{1 passutus y odyqatoniuxcs ¢ 311P
YMEHHS JieJlaThb BBIBOJIbI, (DOPMHUPOBAHUS TPAMOTHOTO PEUYEBOrO0 BBICKA3BIBAHUS
HEOOXOJIMMO HCIIOJIB30BaTh OIOPHBIC cjoBa M Kiuire. Ocoboe BHUMaHHUE CIEAYET
YACIUTh OOYYCHHIO CTPYKTYPHPOBAHMIO MaTepualia: COCTABJICHHUE PHCYHOUHBIX H
BepOaJbHBIX  CXEM, COCTaBjJeHHWE TaOJMI, COCTaBJIeHHE KIacCHU(PUKAIUU C
0003HAaYECHHBIMU OCHOBAHUSMH JIJIS KJIACCU(PUKAIIMK U HATIOJTHEHUE UX TIPUMEPaMH U JIp.

[IpumepHast TeMaTU4ecKass U TEPMUHOJIOTHYecKas Jiekcuka coorBeTcTByeT OOII
000.

Jns obyuarommxcst ¢ 3[IP cymecTBEHHBIMU SBISIOTCS TIPHEMBI pabOTHI C
JEKCUYECKUM MaTepuajioM mno npeaMery. l[IpoBoautcs cnenuanbHas padoTa 1o
BBEJICHUIO B AaKTUBHBIA CJIOBaph OOYYaIOIMIMXCS COOTBETCTBYIOIIEH TEPMHUHOJIOTHH.
N3ydaembie TepMUHBI BBOJSTCS Ha MOJHUCEHCOPHOM OCHOBE, 00si3aTelibHA BU3yaslbHas
MOAACPIKKA, AJITOPUTMBI PA0OTHI C ONPEICICHUEM, OMTIOPHBIE CXEMBbI JJISI aKTyaIu3aluu
TEPMHUHOJIOTHH.

MecTo y4eOHOro npeamera « XuMus» B y4eOHOM IJIaHe

B cootBerctBUM Cc @DenepaibHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIapTOM OCHOBHOTO OOIIEro 00pa3oBaHMs YUEOHBIN MpeaMeT «XUMHS» BXOJUT B
npeaMeTHyo 00acTh «EcTecTBEeHHOHAYYHBIE MPEIMEThI» U SIBISACTCS 00s3aTE€IbHBIM
JUTSL UBYUYECHUS.

YyebHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHOo 136 ydyeOHbIX YacoB — Mo 2 4 B
HeJlento B 8 U 9 Kilaccax COOTBETCTBEHHO.

Conepxanue ydeOHOTO mpenMera «XuMHs», TpeacTaBieHHoe B [IpumepHoi
paboueit mporpamme, cootBeTcTBYyeT GI'OC OO0, pazpadorano ¢ yuerom I[Ipumepnoit
OCHOBHOM 00pa30BaTEIbHOM MPOrPaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMs 10 y4eOHOMY
npeaMery  «XuMHsS», COOTBETCTBYeT IlpumepHOM aganTUpOBAaHHOW OCHOBHOU
oOpa3oBaTeIpHONM MporpaMMe OCHOBHOTO 0OIIero oOpa3oBaHUs OOYYaIOIIMXCS C
3aJICPIKKOU TICUXUYECKOTO PA3BUTHA.



COHEPXAHUE YUEBHOI'O [TPEAMETA «XUMMWS»

8 KUIIACC

IlepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamet xumun. Poib xumuu 8 HcusHu yenogexa'. Tena u BemecTBa. ®U3nUecKue
CBOMCTBa BEIIECTB. ATperaTHOE€ COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BenecTBa u cMecu. CriocoObl pazzaenenus cmeceil. [IpaBuna 6e3omacHoro oopalieHus ¢
BEILIECTBAMU M J1A0OpaTOPHBIM 00OpyaoBaHUeM. [lousmue o memooax NO3HAHUS 8
Xumuu.

ATOMBI U MOJEKYJIbl. XUMHYECKUE JIEMEHTHI. 3HAKU (CUMBOJIBI) XUMUUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHast Macca. [IpocThie U cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmysa. BajaeHTHOCThP aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH
nocmosauncmea cocmasa eewjecms. OTHOCUTENbHAs MOJIEKYJIApHas Macca. MaccoBas
JOJIsI XUMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

duznyueckre W XUMUYECKHE SIBIICHUA. XuUMHUYecKas peakius. [IpusHaku
XUMUYECKUX pPEaKIUi. YpaBHEHUS XUMUYECKUX PEaKIUid. 3aKOH COXpPaHEHUS MacChl
BemecTB. Kiaccudukanus XUMUYECKUX peakiuil  (COeAMHEHHUs, pPa3JIoKEHUs,
3aMeleHus, 0OMeHa).

XHUMHUYECKUN HKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYJION, C MpaBUIaMHU
paboThl B JIA0OpaTOpUM U MpUEMAMH OOpallleHUs C J1a0OpaTOPHBIM O0OPYIOBAHUEM;
M3y4eHUE UM OMNHCAHWE (PU3NYECKUX CBONCTB 00pa3llOB HEOPTaHMYECKUX BEIECTB;
HaOmoieHne pu3nyecKux (IJIaBICHUE BOCKA, TAHUE JIb/Ia, PACTUPAHKE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
MPOBOJIOKH, B3aUMOJCUCTBUE Meja C KUCIOTOW) SIBJICHWW, HAOMIOJCHUE W OMHCaHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX PeaKIui (pasjioKeHHe caxapa, B3aUMOJCUCTBUE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, paznoxeHue ruapokcuaa meau (1) mpu narpeBanum,
B3aMMO/IEHCTBUE Keme3a ¢ pacTBopoM conu meau (I1));u3yuenue cocoboB pazienenus
cmeceil (C  TIOMOIIbIO MarHuTa, (QWIBTPOBAHHWE, BBIMAPUBAHUE, JAUCTUIUISIINSA,
xpomatorpadusi), TpoBeACHUE OYMCTKA TOBAPEHHOW COJIM; HAOIIOJIEHUE U OMKCAHUE
pEe3yIbTaTOB TMPOBEICHHS OMNbITA, WJUIFOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl;
CO3/IaHHE MOJIETICH MOJIEKYJ (IIapOCTEP>KHEBBIX).

Ba:xkHeiue npeacTaBUTEIM HEOPIrAaHNYECKHUX BELEeCTB

Bo3nyx — cmech razoB. CocraB Bo3gyxa. Kucnopog — »sneMEHT M IpOCTOe
BelecTBo. HaxoxaeHue Kucnoposa B mpupoae, PU3nyeckue 1 XMMUYECKUE CBOICTBA.
Peakiuu ropeHusi MpoCTbIX U CIOXKHBIX BemiecTB. CocoObl MOJYYEHHs] KUCIOpOoJia B
naboparopuu u npomviunenHocmu. Ilpumenenue kucnopoja. Ilonstue o0 oxcumax.
Kpyrosopot kucnopoaa B npupojie. 0301 — aiiompontas Mooupuxkayus Kuciopood.

Tennosoii 2¢hpexm xumuueckou peakyuu, mepmMoxuMuiecKue ypagHeHus, 3K30- U
SHAOTEPMUYECKUE peakuuu. Tonaueo: y2ons u meman. 3azpazueHue 6030yXa, YCUlEHUe

! 3JICCB " JaJie€ KypCuBOM 0003HaYEHBI TEMBI, U3YUCHHUEC KOTOPBIX IPOBOAUTCA B OBHAKOMUTEIILHOM ILIAHE. Ilemaror
CaMOCTOATEIIBHO ONPCACIIACT 00beM N3y4a€Moro mMmarepuala.
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NAapHUK08020 2¢hghexma, paspyuieHue 030H08020 ClOAL.

Bonopon — aneMeHT U mpocToe BemiecTBo. HaxoxeHne Bomopona B MPUPOJE,
du3nUecKue U XMMUYECKHUe CBOMCTBA (Ha MpUMeEpe B3aUMOCHCTBUS C HEMETAIJIaMU U
OKCHJIAMU METAJIOB), IPUMEHEHUE, cnocodsl nonyueHus. IIoHsITHE 0 KUCIIOTaX U COJISIX.

KomuuectBo BemectBa. Monbs. Monsipasg Macca. 3akoH ABorazipo. MoJspHBIit
00BEM razoB. PacueTsl mo xumuyeckoit hopmyse. PacueTsl MaccoBOM 10U XMMHUYECKOTO
AJIEMEHTAa B COCIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. PacuéThl Mo XMMUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsa 6o0vl. Bona. Ee cocTaB, cTpoeHHE U MOJIEKYJIbl. Boda kak
pacmeopumens. PacTBOpel. [loHamue O HACLIWEHHBIX U HEHACHIWEHHBIX PACMEOpPax.
Ilouamue pacmeopumocmu eewjecmé 6 6ode. Pacuer mMaccoBOM JOJIM BELIECTBA B
pacTBope (IIPOLIEHTHAsl KOHIIEHTpauus). MaccoBass J0Js BELIECTBA B PacTBOPE.
Xumuueckue ceoticmea 600bl (pasiodicenue, peakyuu ¢ Hampuem, OKCUOOM KAaTbyusl,
oxcuoom cepwl (1) peakyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tousmue 06 ocnosanusix. Pons pacmeopoé 6 npupode u 6 dxcusnu yeaogexa. Kpyzosopom
800bl 8 npupode. 3arpsi3HEHUE NMPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Baxneiiimme  kiaccel  HeopraHmyeckux — coeauHeHuit.  Knaccuduxanus
HEOpraHW4yecKkux coeauHeHud. OKCUIbl: CcocTaB, Kiaccudukamus (KUCIOTHBIE,
OCHOBHBIC, am@omepubvie, Hecoleobpasyiowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa asoma (1)), nomenxnamypa. I[lonyyenue u XUMHUYECKHE CBOMCTBAa OKCUIIOB
(B3auMopeiicTBe ¢ BOJAOW, KucloTaMu, mienodamu). OcHoBanusa. Kiaccudukanus
OCHOBaHMW: IIEIIOYM W HEPACTBOPUMBIE OCHOBaHUA. HoOMEHKIaTypa OCHOBaHUHU.
du3MUecKue M XUMHUYECKHE CBOMCTBAa OCHOBaHHH (B3aMMOJACHCTBHE C OKCHIAMU
HEMETAJUIOB, KUCIIOTaMU, COJISIMHU). [lonyyenue ocHosanuil.

Kucnotsl: coctaB, kinaccudukaiusi, HOMEHKIATypa, GU3NUECKUEe U XUMUUYECKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMU OKCHJAMU, OCHOBAHUSIMH,
COJISIMH, Ha TIPUMEPE COJITHON U CEPHOU KHUCIIOT), CnOoCcoObl nonyyerus. Psijg akTHBHOCTH
metauioB H. H. beketoBa. Conu (cpenHue): HOMEHKIIATypa COJIeH, cnocobbl noyyeHus,
B3aMMO/ICHCTBUE COJIEN C METaJUIaMU, KUCJIOTAMH, IIEI0YaMU U COJISIMU, TPUMEHEHHE.

[Tonsitue 00 ampoTepHBIX TUAPOKCHIAX (HA TpPUMEPE LUHKA U AIIOMUHUSA).
Xumuyeckue ceotcmea (83aumooelucmsue ¢ KUCIOmamuy U weiodamu, pasiodceHue npu
Hazpesanuu) u noay4eHue.

['eHeTnyeckass CBsI3b  MEXKAY KJaccaMM  HEOPraHMYECKUX  COEAUHEHU.
['eneTnueckue psabl.

XHUMUYECKUHN IKCIIEPUMEHT: KQUECTBEHHOE OIPEAEIEHUE COAEPKAHUSA KUCIOPOaa
B BO3/yX€; MOJIyUEHHE U U3yUYEHUE CBOICTB KUCIOPO/1a; HAOIOI€HHE B3aUMOICUCTBUS
BEIIIECTB C KUCJIOPOJIOM U YCIIOBUSI BOBHUKHOBEHHUS U MPEKpaIlleHHs TopeHus (Toxapa);
O3HaKOMJIEHUE ¢ 00pa3liaMHi OKCUJIOB U OMKMCAHUE WX CBOWCTB; MOJIYYCHUE U U3YUYECHHE
CBOWCTB BOJIOpojia (TopeHue); HaOI0IeHHEe 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJIb;
MCCJIEIOBAaHNE OCOOEHHOCTEW PAcCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO;
MIPUTOTOBJIICHUE PACTBOPOB C ONPEAECIEHHON MACCOBOM J0JIEN PAaCTBOPEHHOIO BELIECTBA;
B3aMMO/ICHCTBUE BOJABI C METAJIIaMU (HATPUEM U KaJIbLIEM) (BO3MOXHO HCIIOJIb30BAHHE
BHJICOMATEPHUAIIOB); OIpPEJEIECHUE PAacCTBOPOB KHUCIOT M IIEJIOYEH C IOMOUIBIO
WHJUKATOPOB; UCCIIEIOBaHNE 00Pa3I[0B HEOPTAaHUIECKUX BEIIECTB PA3JIMYHBIX KIIACCOB;
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HAOIIO/ICHUE M3MEHEHHMsSI OKPACKHM HMHIUKATOPOB B PacTBOpaX KHUCIOT U IIEIOYEH;
u3ydueHue B3aumojeicteusi okcuna menu(ll) ¢ pactBopom cepHOW KUCIOTHI, KUCIOT C
METaJUIaM{, pEakUWil HEeUTpaln3alyy; I[OJYyYEHHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHUE OJTHOIO METAJIJIA APYTUM U3 PACTBOPA COJIM; PEIICHHUE SKCIIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelue Ki1acchl HEOPraHUYECKUX COCTMHEHUIN.

IMepuoauueckuii 3akoH u Ilepuoagnyeckas cucrema

xumuueckux 3jeMeHToB . U. MenneneeBa. CTpoenne aToMoB. XuMH4YecKasi

cBsI3b. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKLMH

[lepBble MOMBITKU KIaCCU(PUKALIMN XUMUUYECKUX 3JIeMEHTOB. [ToHsITHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U IIEJIOYHO3EMEJIbHBIE METAILIbI, TAJIOTE€HbI, HHEPTHBIC
ras3bl). DnemeHmol, Komopuwle 0opazyom amgomepHvle OKCUObL U 2UOPOKCUODL.

[lepnognuecknii 3akoH. llepmoamueckas cucTeEMa XHMHUYECKHX JJIEMEHTOB
. 1. MenneneeBa. KopoTtkonepuoanas u oaurnonepuooras ¢opmbl Ileproanueckoit
cucteMbl xumuueckux 3meMeHToB J[. . Menneneesa. [lepruoap! u rpyniisl. @u3ndyeckui
CMBICJI ITIOPSAIKOBOTO HOMEpPA, HOMEPOB IIEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX SiAEp. HM30monsi. DieKTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000J0YeK aTOMOB MepBbIX 20 XxuMuU4eckux snemMeHToB I[lepuonnueckoi
cucremMbl J[. 1. MenneneeBa. XapakTepUCTHUKAa XUMHUYECKOIO JJIEMEHTa II0 €ro
nonoxeHuto B [lepuonmueckon cucreme /. 1. Menneneesa.

3axonomepHocmu UsMeHeHUs CEOUCME IJIEMEHMO8 MAblX NePUO008 U 2lIAGHbIX
noozpynn, 6 3A8UCUMOCMU OmM AMOMHO20 (NOpPAOK08020) HOMepa 3HauyeHue
Ilepuoouueckoeo saxona u Illepuoouueckoti cucmemvl XUMUUECKUX DJIEMEHMO8 O
pazeumus Hayku u npaxmuku. /{. U. Menoeneeg — yuénulti u eparicoanuH.

Xumuyeckass cBsi3b. KoBajeHTHas (MoJsipHas W HEMOJSIpHAs)  CBS3b.
InexmpoompuyamenbHOCmb amoMo8 Xumudeckux snemenmos. Vlonnas cBs3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHCIICHHS] U BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIH.

XUMHYECKUN OKCIEPUMEHT: HW3y4YeHHWe oO0pa3lioB BEHIECTB METALIOB W
HEMETAJJIOB; B3aUMOJIEUCTBUE TUAPOKCUIA IIMHKA C PACTBOPAMH KHUCJIOT U IIEJIOYEH;
MIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOLIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHUs, COSTUHEHMS).

MexnpeaMeTHbIe CBS3H

Peanmnszanuss MeXNpeaMETHBIX CBA3€H IpPU H3YYEHUM XUMHUHA B 8 Kjacce
OCYUIECTBJISIETCS UePE3 UCIIOIH30BAHUE KAK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSTUH, SIBISAIOIIMXCS CHUCTEMHBIMU [JII OTIEIBHBIX IPEAMETOB €CTECTBEHHO-
Hay4YHOTO LMKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAyYHbINA (paKT, TUIIOTE3a, TEOPHUS], 3aKOH,
aHaJu3, CHUHTE3, Kiaccu(uKaluus, MNepUOJAUYHOCTb, HAOIIOJACHHUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: mMaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUJI, U30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TeI0, OOBEM,
arperatHoe COCTOSIHHE BEIIeCTBa, ra3, (PU3UUYECKHE BEIUUYHMHBI, CIUHUIBI U3MEPEHMUS,
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KOCMOC, TUTaHEeTHI, 3BE371b1, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIC3HBIC
MCKOTIaeMBbIE, TOTUIUBO, BOJHBIC PECYPCHI.

9 KUIIACC

BemecTBo M XMMHUYeECKasi peaKIus

[lepmomnueckuii 3akoH. Ilepuogmyeckass cUCTEMa XHWMHYECKMX HJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMUYECKHUX DJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KAIHS, KAJIbLUUS U UX COCAVUHEHUH B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B lleproauyeckoil cucteMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BemiecTBa: BHUAbl XUMHUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX
PEETOK, 3A8UCUMOCMb CEBOUCME Geujecmsed Om Mmuna KpUCmailiuieckou peuwéeémxu u
8UOA XUMUYECKOU CBA3U.

Knaccuduxanuys 1 HOMEHKJIaTypa HEOPTaHUYECKUX BEHIECTB (MEXKIyHApOIHAS U
TpUBHAJIbHAs1). XMMUYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3JIMUHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTeHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanuss XuMrU4ecKuxX peakiui 1Mo pa3audHbIM MPU3HAKaM (10 YHCITy U
COCTaBy YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, 10 N3MEHEHUIO
CTENECHEH OKHCICHHUS XUMHUYECKUX DOJIEMEHTOB, IO 00pamumMocmu, no Yudacmuro
Kamanuzamopa). IK30- U SHIOTEPMHUUECKUE PEAKIIUU. Tepmoxumuieckue ypagHeHus.

Ilouamue o cxkopocmu xumuyeckou peaxyuu. Ilonamue 06 obpamumvix u
Heoopamumuvlx Xumudeckux peaxyusx. [lonamue o0 20MO2eHHbIX U 2emepo2eHHbIX
peakyusx. [lonamue o xumuueckom pasnogecuu. CmeweHue XumMuiecko2o pagHoBeCUs.
Daxmopwl, erudOWUe HA CKOPOCb XUMUYECKOU Peakyuu U NOJONCEHUE XUMUUECKO20
pasHogecusl.

OKuCIUTENBHO-BOCCTAHOBUTEIBHBIE peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHOMN peakinu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTrO OaiaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAN. DIJICKTPOIUTAYECKAS TUCCOIUALIMSL.
DNEKTPOIUTHI U HEINIEKTPOJIUTHI. KaTnoHbl, aHuOHBL. Mexanuzm ouccoyuayuu eeujecmes
C PA3IUYHBIMU BUOAMU XUMUYecKoU cea3u. [lonamue o cmenenu ouccoyuayuu. CUIbHBIC
U cia0ble DIIEKTPOIIUTHI.

Peakiiun moHHOTO OOMEHA. YCJIOBHUS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa 10
KoHUA. [TonHbBIE U COKpalIEHHBIE HOHHBIE YPABHEHUS peakUuid. XUMHUYECKUE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ WPEACTABICHUNA OO0 3JICKTPOIUTUYECKON
nucconmanuu. Cpena pactBopa. KadecTBeHHBIE peaklMM HA KATUOHBI W AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CyibdaT-, kKapOoHaAT-, cuIMKaT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHUs, KaJbLIUs, aTIOMUHUS, Kee3a (2+) u (3+),
Mequ (2+), HMHKa, IPUCYTCTBYIONIME B BOJHBIX pACTBOpaXx.

XUMHUUYECKHIM SKCIIEPUMEHT: O3HAKOMIICHHUE C MOJECISAMH KPUCTAIIIMYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEMeTaIoB (rpadura U ajnmMasa),
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CIOKHBIX BENIECTB (XJOpHUIA HATpHUs); MCCIEJOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOM peakluuu OT BO3ACHCTBHUS pPa3UYHBIX (DAKTOPOB; HCCIEIOBAHUE
AIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLIECCa AUCCOIUAIIMK KUCIIOT, EN0Yed U
cojeil  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJACOMATEPUATIOB); TMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA MPOTEKAHUS pEeakiuid HMOHHOTO oOMeHa (oOpa3oBaHue
OCaJika, BBIJEJICHUE raza, 00pa3oBaHHUE BOJIbl); OMbBITOB, WJLTIOCTPUPYIONIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuii  (TOpeHHe, peakIuu  PaslIoKeHHUs,
COCIMHEHNS); PACIO3HABAHUE HEOPTaHMYECKUX BEUIECTB C MOMOIIbI) Kauye€CTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE AKCIEPUMEHTAIbHBIX 3a]1ay.

HemeTasnibl 1 MX coeIMHEHU S

O6mast  xapakTepucTUka TaloreHoB. (OCOOEGHHOCTH CTPOCHHSI  aTOMOB,
XapaKTepHbIE cTeTeHn oKucieHus. CTpoeHne u (GU3NIECKHE CBOMCTBA TPOCTHIX BEIIECTB
— raJjoreHoB. XMMUYeCKHUe CBOMCTBA Ha MpUMepe Xjlopa (B3auMOEHCTBUE C METAIIIaMH,
HEMETaNIaMH — BOJOPOJAOM U KHCIOPOJIOM, wenoyamu). Xmopoopopon. ComnsiHas
KHCJIOTa, XUMHUYECKUE CBOMCTBa, nojyueHue, NpUMEHEHUeE. Jlelicmeue Xxaiopa u
X7I0p08000Opo0a HA Opeanusm yenogexka. BakHeliue XJIOPUABI U WX HAXOXJCHUE B
MIPUPOJIE.

O6mast xapakrepuctuka d37eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB KHCJIOPOJIa U CEPbl. XapaKTEPHbIE CTETIEHU OKUCIICHHUS.

CrpoeHue u (pU3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEPBI.
AnnotponHsle MOAW(HUKAUMK KHCIOpOAa M Cepbl. XHUMHUYECKHE CBOWCTBA CEpbl
(B3aMMOJEHCTBUE C HeMmemallamu — BOJOPOJOM U KHCIOPOJIOM, METaJUIaMu,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou kucromamu). CepoBOJOPOI: CTPOCHHE,
(u3nyecke U XMMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBHUTEJIBHBIE CBOMCTBA).
Okcupl cepbl Kak MPEACTaBUTENN KUCIOTHBIX OKcHa0B. CepHas KuciaoTa: pu3nueckue
U XUMHUYeckue cBoucTBa (o0mue u crneuuduueckue). Conau CEpHON KHCIOTHI,
KaueCTBEHHas peakiusi Ha cyinbdaTr-uoH. CepHUCTas KUCIoTa. Xumuueckue peaxkyuu,
Jedxcawue 8 OCHO8e NPOMBIULIEHHO20 CNocoba NOAYYeHUs CepHOU  KUCTIOMb.
Haxoxnenue cepol u €€ coequHeHui B npupoae. IIpuMenenue cepol U €e COeIMHEHNM B
ObITY M B TPOMBIIUICHHOCTU. Xumuueckoe 3azpsizHeHue OKpydcaroujeli cpeovl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE Q0HCOU, 3A2Ps3HEeHUEe 8030VXA U B000EMO8), ChOCODbI
€20 npeodomepaeHusl.

OO011ast xapakTepuCcTHKa 3J1IeMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIC CTEIICHH OKUCIICHUS.

A30T, pacmnpocTpaHeHHEe B MpuUpoje, (U3MYECKMEe U XHUMHUYECKHE CBONCTBa
(B3auMozelCTBHE € METANIaMM W HEMETaUIaMH - KHUCJIOPOJAOM U BOJOPOJIOM).
Kpyrosopotr azora B mnpupoge. AmMMuak: ¢GU3MYECKHME U XUMHUYECKHE CBOMCTBA
(OKHCTIeHHe, OCHOBHBIE CBOMCTBA BOJHOTO PAacTBOpA), noyueHue u npuMenerue. Coyu
aMMOHUS: COCTaB, GU3MUECKUE M XUMUUYECKHE CBOMCTBA (Pa3sIOKEHHE, B3aUMOICHCTBUE
cO miesoyaMu), npuMeHeHue. KaduecTBeHHasi peakiusi Ha MOHbI aMMOHUS. A30THas
KHCIO0Ta, € (U3MYECKHEe W XHMHYECKHE CBOWCTBA (0OIME M CHEIH(PUUYCCKHE),
nonyyenue. Hutpatsl (pasznoxkenue). A30Tucras KucioTa. Mcrnoiab30BaHuEe HUTPATOB U
coliei aMMOHMsI B Ka4eCTBE MHHEPAIbHBIX YHoOpeHun. Xumuueckoe 3azpszHeHue
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OKpYdicaroweli cpedvl COeOUHEHUAMU a30ma (KUCIOMHbLE 00HCOU, 3acPsA3HeHIe 8030VXd,
NnoYBblL U B000EMOB).

dochop, amromponusvie moouguxkayuu ocgopa, GU3NUIECKUE U XUMHUCCKHE
CBOWCTBa (B3aUMOJICHCTBHE C MeTa/UIaMH, HEMETAIUIAMH, KOHYEHMPUPOBAHHIMU
azomnou u cepuou xuciomamu). Oxcun docdopa (V), oprodochopHas Kuciora:
buznueckne W XUMHUYECKHE CBOWCTBa, noayyenue. Ilowsmue o MUHEPAIbHLIX
yooopeHnusax: Humpamsl u gocghamel. [lonamue o KomniekcHolx yoobpenusx. OOImas
xapakTepucTtuka 3aeMeHToB [VA-rpymnmbel. OcCOOEHHOCTH CTPOSHUSI aTOMOB YIJIepoaa U
KpeMHHsI. BaJeHTHOCTh M XapaKTEpHBIC CTEICHW OKHCICHHS aTOMOB yrjepoja |
KpeMmHusl. PacipocTpanenue yriiepoia B mpupoie, XapaKTepHBIE CTETICHN OKHCIICHHUSI.

Yrnepon, amnorpornHbie Moaudukauuu (rpadur, anmasz), ¢GulMUECKUe Hu
XUMHUYECKHE CBOMCTBA TPOCTHIX BEMIECTB (B3aMMOICHCTBUE C METAJIIAMH, HEMETaJUIAMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHou Kucromamu). Ancopouusa. KpyroBopot
yriaepoaa B npupoae. OKCuapl yriepoja, uX (U3NYECKue U XUMHUYCCKHE CBOMCTBA,
MOJIydYeHUE | MPUMEHEHHME, JeHCTBUE Ha OpraHu3M 4YeJOBEKa. JKojao2uuecKue
npooaemvl, C8s3aHHble ¢ OKCUoom yenepooa(lV); eunomesa 2nobanvroco nomenieHus
KIUMama, NAapHUukoswli 3¢ggexkm. YTOJIbHAS KUCIOTAa U €€ COJM, UX (PU3UYECKHE U
XUMUYECKUE CBONCTBA, noiyueHue u npumernerue. KauecTBeHHas peakiusi Ha KapOOHaT-
noHbl. VMcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH U CEJILCKOM
XO35UCTBE.

OOmue mpeacraBieHus 00 OCOOEHHOCTSAX COCTaBa M CTPOCHHSI OPraHUYECKHX
COEIMHEHUH yriiepojia (Ha mpuMepe MeTaHa, dTHICHA, ITaHOJIa, YKCYCHOW KUCIIOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugurayus opeanuueckux eeujecms. Ilonstue o
OMOJIOTUYECKH BaKHBIX BEIIECTBAX: JKHApaX, OCJIKaxX, YIJIeBOIaX — M WX POJIA B KU3HU
yenoBeka. MamepuanibHoe eOUHCME0 OP2AHUYECKUX U HeOP2aAHUUEeCKUX COeOUHEHUU.

Kpemuuii, ero ¢usmyeckue © XMMHYECKHME CBOMCTBa (Ha THpHUMeEpe
B3aUMOJICUCTBUS C METaJUIAMH U HEMETAJIaMH ), nojyuerue u npuMenenne. Coeounenus
kpemHusi 8 npupooe. Qbwue npeocmasnenus 06 okcude kpemuus(lV) u xkpemuuesotl
kucnome. Cunukamsi, Qpusuyeckue u Xumuyeckue ceoucmasd, noayienue u npUMeHeHue 8
ObIMY, NPOMBIULEHHOCU (8 MEOUYUHCKOU, IJIeKMPOHHOL, CMPOUMENbHOU U Op.).
Baoicnetiwue cmpoumenvhvle mamepuanvl: Kepamukd, CMeK10, YeMmMeHm, OemoH,
arcenezobemon. Ilpobremvl 6e30nacno2o uCnoIb308aHUsL CMPOUMENbHBIX MAMEPUATIO8 8
NOBCEOHEBHOU HCUZHUL.

XAMHYECKUH DKCIEPUMEHT: H3y4YeHHE OO0pa3lloB HEOPTaHWYECKHX BEIIECTB,
CBOMCTB COJITHOW KHCIIOTBI; TIPOBEICHHE KAYECTBEHHBIX PEAKIINNA Ha XJIOPHUI-UOHBI U
HaOIOZICHUE TIPU3HAKOB WX TIPOTEKAHUS, OMBITHI, OTpakaronme QU3NIECKUe |
XUMUYECKHE CBOWCTBA TaJOTEHOB W WX COEAWHEHUN (BO3MOXHO HWCIIOJIb30BaHUE
BHUJIEOMATEpPHAJIOB); O3HAaKOMJIEHME ¢ oOpas3lamMu  XJOPUAOB  (TaJOreHUJIOB);
O3HaKOMJIeHHE ¢ oOpasliaMu cepbl U €€ COeTUHEHHUSMHU (BO3MOXKHO HCIOJIh30BaHUE
BHJICOMATEpPHUAJIOB); HAOJIOJeHNE TIpoliecca OOyIrJIMBaHUS caxapa MOJa JEHCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOUM KHUCIIOTHI, U3YYECHNE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEPHOM KUCJIOTHI, TPOBEACHUE KAaUeCTBEHHON Peaklny Ha CyJIb(aT-uoH U HAOIIOACHUE
MpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3NYECKUMH CBOMCTBaMH a30Ta, hocdopa
Y UX COCIMHEHHM (BO3MOYKHO HUCITIOIH30BaHUE BUIEOMATEPHAIIOB), 00pa3IiaMy a30THBIX

13



u pochopHbIX ynoOpeHuii; moydeHrne aMMraKka U U3y4eHHe ero CBOMCTB; MPOBEJCHNE
KaueCTBEHHBIX peaKkluii Ha MOH aMMOHHUA U ¢GochaT-uOH U U3y4YEHHE MPU3HAKOB UX
NPOTEKaHUsl, B3aMMOJICUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO
(BO3MOHO HCIIOJIb30BaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIeNIe KPUCTATUTMUECKUX
peméToK anMasa, rpaduTa; 03HAKOMIIEHHE C IMPOIECCOM aJcOpPOLMU PAaCTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOrasza; MOJy4YECHHUE
YTJIEKHUCIIOrO Ta3a U M3yUYEeHHE €ro CBOMCTB; MPOBEJECHHWE KaueCTBEHHBIX peakIui Ha
KapOOHAT- ¥ CHJIMKAT-WOHBI M H3yYCHHE NMPU3HAKOB MX MPOTEKAHUS; 03HAKOMJICHUE C
MPOYKIIMEH CUITMKATHOW TPOMBIIINICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 TI0
teme «BaxHenmme HeMeTauIbl U UX COCTUHEHUSY.

MeTajuibl 4 UX COCAMHEHUS

OO0m1as XxapakTepUCTUKA XUMHUYECKUX JIEMEHTOB — METAJIOB HA OCHOBAaHUH MX
noJioxkeHus B [lepuoguueckon cucreme xuMudeckux sieMeHToB . . MenneneeBa u
ctpoeHus aromoB. CTpoeHne MeTaoB. Merauueckas CBSI3b M MeETaJUIMYECKas
KpUCTAJUIMYECKass pemeTka. ODJIEKTPOXUMHUYECKHN psifi HampsHKEHUW METaJlIoB.
dusznyeckne U XUMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJIOM,
BOJIOM, kuciotamu). Obwue cnocobvl nonyuerus memannos. Ilonamue o koppo3uu
Memanios, OCHOBHble CNOcooOwvl 3auumvl ux om kopposuu. Cniasel (cmaib, yyeyH,
O010PANIOMUHUL, OPOH3A) U UX NPUMEHEHUE 8 ObIMY U NPOMBLULLEHHOCMIU.

[Ilenounsie meTaiuipl: nojoxeHne B l[lepuoanyeckol cucTreMe XUMHYECKUX
anemeHToB /l. 1. MenneneeBa; ctpoenne atomoB. Haxoxxnenune B npupoze. Pusndeckue
1 XMMUYECKHE CBOMCTBA (HA puMepe HaTpus U Kanus). OKCUIbI U TUAPOKCHUIBI HATPUS
u kanud. [[puMeHeHre menoYHbIX METAIOB U UX COEUHEHUMN.

[Ilenouyno3eMenbHBIE METAILIBI MATHUM U KaJbLHI: TIOJI0keHUE B [lepuoanueckon
cucteMe XuMn4deckux 31eMeHToB 1. 1. MenaeneeBa; CTpoe€HHE UX aTOMOB; HAXOKICHUE
B npupoje. Pusznueckne U XMMUYECKHE CBOMCTBA MAarHus M Kanbuus. BakHeuiue
COCIMHEHUS Kaibllus (OKCHA, TUIPOKCUI, COJM). JKécmrxocmb 600bl U cnocobwt eé
YCMPAaHeHUusl.

AmomuHuii: nonoxenue B Ilepuogumyeckoil cucTeMe XHMHYECKHUX 3JIEMEHTOB
J. 1. MenneneeBa; CTpoeHUME aroma; HaxoxiaeHue B Impupoge. Dusnueckue u
XUMUYECKHME CBOWCTBA aIOMUHUSA. AMQOTEpHBIE CBOWCTBA OKCHJA U THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenue B Ilepmoamyeckoil CHCTEME XUMHUYECKHX 3JIEMEHTOB
. 1. MenneneeBa; CTpoe€HHE aTroMa; HaxXOXKIEHHE B mnpupone. dPusznueckue u
XUMHUYECKUE CBOMCTBA JKelie3a (B3aMMOJICHCTBHE ¢ METallIaMH, KUCITIOTaMU U COJISIMU).
Oxcupel, ruapokcubl U conu xkeneza(ll) u sxxenesa(Ill): cocras, cBoMCTBa U noyueHue.

XUMUYECKUI KCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB U CIIJIaBOB, UX
(bU3MYECKUMU CBOMCTBAMHM; M3YYEHUE PE3YyJbTaTOB KOPPO3UU METAIIIOB (BO3MOXKHO
MCIIOJIb30BAaHUE BUICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCH/IA KAJIBIIUS U
HaTpus ¢ BOJIOM (BO3MOYXHO MCIOJIb30BAHUE BUICOMATEPUATIOB); UCCIIEOBAHUE CBOMCTB
AKECTKOM BOJBI, Mpollecca TOPEHHs XKejle3a B KUCIOpPOoAe (BO3MOKHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMil HA UOHBI (MarHusl,
Kanbius, amomuHus, 1uHKa, xkenesa(ll) m xemesa(Ill), memu(Il)); nabGmomenue u
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OIMMCaHUC IMPOLUCCCOB OKpallMBAHWA IINIAMCHHM HOHAMKW HATPpUA, KaJud MW KaJIbLUA
(BOSMO}KHO HCIIOJIb30BAHHUEC BH,Z[ﬁOMaTepI/IaHOB); HCCIICAOBAHUC aM(bOTepHBIX CBOMCTB
I'mApOKCHUIa aJIIOMUHUA U THAPOKCHAA ITMHKA, PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a14a4 I10
TeMe «BakHelIme MeTaibl M UX COCIUHCHU).

Xumusa u okpyscarowan cpeoa

Hoevle mamepuanet u mexnonoeuu. Bewecmea u mamepuaibl 8 NO8CEOHEBHOU
JHCU3HU uenoseka. Xumus u 300posve. beszonacnoe ucnonrv3osanue eewjecme U
Xumudeckux peakyuil 6 Owvimy. Ilepeas nomowp npu XUMUYECKUX — OHCO2AX
u ompagnenusx. OCHOBbI IKOAO2UYECKOU 2paMOmHOCmu. Xumuueckoe 3acps3HeHue
OKpYyHcaloweli cpedvl (npedenvras oonycmumas konyeumpayus eewgecms — I1/[K). Ponv
XUMUU 8 peuleHUU IKOJI02UUECKUX NPOoOIieM.

Ilpupoonvie ucmoyHuxku y2neeo0opo0os (y2oib, NPUPOOHBLL 2a3, Hepmy),
NPOOYKMbL UX NepepadomKu, ux poib 8 Obimy U NPOMbIULIEHHOCHU.

Xumuueckuil dKCnepumMenm: usydeHue oopazyos mMamepuanos (Cmekio, Cniagvl
MEMAIN08, NOTUMEPHbIe MAMEPUATbL).

MexknpeaMeTHble CBA3H

Peanuzanusi MeEXNpeaMETHBIX CBA3€H NpU H3YyYEHUH XHUMHH B 9 Kiacce
OCYIIECTBJISIETCS Uepe3 UCTIOIH30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHATHH, SIBISIFONIUXCS CHUCTEMHBIMHU JUISI OTACIBHBIX TIPEIMETOB €CTECTBEHHO-
Hay4YHOTO IMKJIA.

OO01uIue ecTeCTBEHHO-HAayYHbIC TOHSATHSI: HAYYHBIHN (pakT, rumnoresa, 3aK0H, TEOpus,
aHajau3, CHUHTE3, KiIacCu(pUKalus, TMEPUOJUYHOCTb, HAOJIOJICHUE, DSKCIIEPUMEHT,
MOJICTUPOBAaHUE, U3MEPEHHE, MOJENb, SBJICHUE, MAPHUKOBBIA 3(P(HEKT, TEXHOJIOTHUS,
MaTepuallbl.

®duzrka: mMaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHU, U30TOIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKUN 3apsfl, MPOBOAHUKHU, TOIYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSTHUE BEIIECTRA,
ra3, pacTBOp, PacTBOPUMOCTb, KpHUCTaUIMUECKas pemeTka, CIUIaBbl, (U3NYECKue
BEIIMYUHBI, €IUHUIBI HU3MEPEHHS, KOCMHYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3bI,
Comnnre.

buonorus: doTtocunTe3, ApixaHue, Ouocdepa, IKOCHUCTEMa, MHUHEPAIbHBIC
ya0OpeHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

['eorpadus: atmocdepa, rugpocdepa, MUHEpasbl, TOPHbIE MOPOIbI, IMOJE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

IIpuMepHBbIe TEMBI MPAKTUYECKHUX PAldOT:

1. JlaGopatopHoe oOopynoBaHue U TpuUeMbl oOpamieHuss ¢ HuMm. IIpaBuna
0e30macHOM pabOThl B XMMHYECKOU JTAO0OpaTOPHUH.

2. OuncTKa 3arpsI3HEHHON NOBAaPEHHOM COJIH.

3. Ilpu3Haku NpOTEKaHHUS] XUMUYECKHUX PEAKIUH.

4. ITonyyeHue KUCIOPOAa U U3YUEHUE €T0 CBOMCTB.

5. IlosryueHue BOOpOAA U U3YyUYEHUE €TI0 CBOWCTB.
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6. IIpuroToBiieHHE PacTBOPOB C ONPEIAEICHHOW MAcCOBOM JOJE€H pacTBOPEHHOTO
BELIECTBA.

7. PemeHne SKcIIepUMEHTaNbHBIX 3amad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHUN.

8. Peakiium nOHHOrO OOMEHA.

9. KauecTBeHHBIE pEakllMM Ha HOHBI B paCTBOPE.

10. ITomyuenne amMmmuaka v U3y4eHUE €ro CBOMCTB.

11. [Tomyyenue yriaekucioro ra3a u U3y4eHHUe ero CBOMCTB.

12. Pemenne sxkcnepuMeHTanbHbIX 3aaa4d mo reme «Hemeramisr IV — VII rpynn n
UX COCITUHEHUI.

13. Pemenue skcriepuMeHTaNbHbIX 3a1a4 0 TeMe «MeTaulbl ¥ UX COCTUHEHUSY.

[Ipy mnpoBeneHHHM NPAKTUYECKOM pPaOOThl KaXAblii €€ 3Tal BbIIOJHAETCA

oOyuaronumucs ¢ 3[IP Bmecte ¢ yuureneM W moja ero pykoBojacTBoM. Ha pocke
00s13aTE€IbHO BBIBEIIMBAIOTCS IpaBUIa TEXHUKH OE€30MacCHOCTH, COOTBETCTBYIOIIME
JaHHOMY BUIY paOOThl, JaeTcsi MpaBWiIbHAsg 3amuch (OPMYNIT M yKa3bIBaeTCs ILEJb
npoBeaeHus paboThl. [Ipu HEOOXOIMMOCTH 1aeTCsl BU3yallbHbIN aITOPUTM BbIIOJIHEHUS
3aJjaHusl. DTO CHOCOOCTBYET OCO3HAHUIO OOYYaIOIIMMUCS BBIMOIHIEMBIX JIEHCTBUN U
IIOJIy4YE€HHOT'O pe3yJIbTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBI 10 XHMUH

Jlis opraHu3aluu NPOBEPKH, Y4e€Ta W KOHTPOJS 3HAHUN OOydaroumuxcs 1o
peIMeTy MPeAyCMOTPEHBI KOHTPOJIbHbBIE pabOThI, CAMOCTOATEIbHBIE PAOOTHI, 3aUETHI,
IpakTHYeCKue paboThl, TecTupoBaHue. OJHUM U3 METOJOB KOHTPOJS PE3YJIbTaTOB
oOyuenusi oOywaromuxcsi ¢ 3IIP sBngercs Meroa NOIMBApUATUBHOTO 3KCIIpecc-
TECTUPOBAHUSI C KOHCTPYMPYEMBIMH OTBETaMH. Ero OTIMYWTENBHBIMH dYepTaMu
SBIISIIOTCS ~ OMEPaTHBHOCTh, BBICOKAs  CTENEHb  WHAMBUAyAIM3allMl  3HAHUH,
CPaBHUTEIBHO MaJIbl€ 3aTPAThl BpEMEHU U TPYy/Aa HA MMPOBEPKY OTBETOB 00YYAIOLIUXCS.

Jns oOyuaronmuxcst ¢ 3I1P Bo3MOXXHO M3MeHEHHE (POPMYIMPOBKH 3aJlaHUl Ha
«TOLIArOBYIO», aJanTalus MpeAIaraéMoro o0ydarlieMycs TECTOBOTO (KOHTPOJIbHO-
OLICHOYHOTO) MaTepuana: HCIOJIb30BaHUE YCTHBIX M TNHCHbMEHHBIX HHCTPYKIIHH,
VIOPOIICHNE JITUHHBIX CIOKHBIX (POPMYITUPOBOK MHCTPYKIIMH, PEIICHHWE C OMOpOi Ha
aNIropuT™M, 00paserl, UCTIOIb30BaHNUE CIIPABOYHON MH(OpMAIIUU.

KonTpouabHbie padoThl IO TEMAM

B pabGoueit mporpamme npearycMoTpeHo 9 KOHTPOIBHBIX PaboT:

Kommponvnas paboma Ne 1. IlepBoHadalbHBIE XHUMHYECKHE TITOHSTHS.
XUMHYECKHUE DJIEMEHThI. XUMUYEeCKue (hOPMYJIbl U ypaBHEHUSI.

Konmponvnasa paboma Ne 2. Tlepuonnueckas cucteMa XUMHUYECKUX AJIEMEHTOB
J.1. MenneneeBa. CtpoeHue aroma.

Konmponvnas paboma Ne 3. Xumuueckas CBsI3b.

Konmponvnaa paboma Ne 4. Kucnopon. Oxcunpl. ['openue. Bogopoa. Kuciotsr.
Comnn.
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Konmponvnaa paboma Ne 5. O6oOmieHre CBEIEHUN O BaXXHEHIIMX Kiaccax
HEOPraHUYECKUX COCTUHEHUH.

Konmponvnas paboma Ne 6. INeKTpOUTHIECKAS TUCCOLMAITHS.

Konmponvnas paboma Ne 7. HemeTtasiebl.

Konmponvnas paboma Ne 8. Metansbl.

Konmponvnas paboma Ne 9. Itorosast paboTa 3a Kypc HEOPraHUYECKOM XUMHH.

17



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUWA YUYEBHOI'O [TPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B uenom pesynbraThl ocBoeHus oOyvaromumucs ¢ 3IIP ydyebHoro mpeamera
«XuMUS» JTOJDKHBI COBMNANATh C pe3yJbTaTaMd HPUMEPHOW pabodeil MmporpaMmbl
OCHOBHOT0 00111er0 00pa3oBanus. Hanbosnee 3HauMMbIMU SBISIFOTCS:

JIMYHOCTHBIE PE3YJIBTATDI:

MOTHBAIMS K O0OYUYCHHIO U LIeJICHANPABICHHON O3HABATEILHOM 1eATEeIbHOCTH;

YCTaHOBKA HAa OCMBICIICHHE JIMYHOTO ONbITA, HAOMIOACHUA 32 XUMHUYECKHUMHU
AKCIIEPUMEHTAMU;

OpUEHTALUsS Ha IMpaBWIa WHAMBUIYAJIBHOTO U KOJJIEKTUBHOIO 0€30MacHOro
[IOBEJICHUS IIPU B3aUMOJEHCTBUM C XUMUYECKUMHU BELLIECTBAMU U COEAMHEHUSIMU;

IpaKTHYECKOe U3yyeHue rnpodeccuil U TpyJa pazIudyHOIo poja, B TOM YHCIE Ha
OCHOBE TMPUMEHEHMsI HU3y4aeMOIo IPEIMETHOTrO 3HaHusA (Hampumep, JabOpaHT
XUMHUYECKOTO aHaIn3a);

yBa)XEHHE K TPYIY U pe3yibTaTaM TPYAOBOH JAESITETbHOCTH;

TOTOBHOCTh K OCO3HAHHOMY THOCTPOCHHIO JaJbHEWINEH WHIWBUIYAIBHOU
TPaeKTOPUM O0pa3oBaHHWA HA OCHOBE OPHEHTHPOBKM B MHpe Tmpodeccuit u
po(hecCHOHANBHBIX MPEANOYTECHUH, YBAXKUTEILHOTO OTHOLICHHS K TPYLY;

OCO3HaHHUE CBOETO TMOBECHUS C TOUKU 3PEHHUS OMACHOCTH WA 0€301aCHOCTHU JIS
ce0s WK JUIsl OKPY>KaroluX;

OCHOBBI 9KOJIOTHYECKON KYJIBTYpPbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUIEHUS, TPUOOPETEHUE OIBITa SKOJIOTMUECKH OPUEHTUPOBAHHOM
MPAKTUYECKON AESITETbHOCTU B )KU3HEHHBIX CUTYAIIHUIX;

OCO3HaHUE TOCJIEACTBUA W HEMNpUITHE BPEAHBIX MpPHUBBIUEK (YNOTpeOieHus
QJIKOTOJIs, HApKOTUKOB, KypeHHs) W WHBIX ¢GopM Bpeaa sl (PU3NYECKOTO U
MICUXUYECKOTO 3/I0POBbS;

NPUHATHE PEIICHUN B )KM3HEHHON CHUTYyallud Ha OCHOBE NEPEeHOCa MOJYyYEHHBIX B
X0JIe 00y4YeHHs 3HAHUH B aKTYaJIbHYIO CUTYaIlMIO, BOCMIONHATH AePUIIMT UH(pOpMannu;

TOTOBHOCTh OTOMPATh U MCTOIB30BATh HY>KHYIO HHPOPMAIUIO B COOTBETCTBUU C
KOHTEKCTOM >KU3HEHHOW CUTYaIIHH.

METAIIPEAMETHBIE PE3YJIBTATDBI

Osnadenue yHugepCcaIbHbIMU YUeOHbIMU NO3ZHABAM EJIbHBIMU OCUICI BUAMU:

BBISIBJIATh TPUYMHBI U CIICICTBUS TPOCTHIX XUMUYECKUX SIBJICHUI;

OCYIIECTBIISITh CpaBHEHUE, KJIAaCCU(DUKAIINIO XUMUUECKUX BEIIECTB IO 3aJaHHBIM
OCHOBAHUAM U KPUTEPUSM JJIsl YKa3aHHBIX JJOTUYECKUX OTIEpalInil;

CTPOUTH JIOTUYECKOE CYKJAEHUE MOCIIE NPEABAPUTEIHLHOIO aHAIN3a, BKIIOYAIOIIEEe
YCTAHOBJIEHHE TPUYMHHO-CJICICTBEHHBIX CBA3EH;

BBISBJIATh JAChUIMTH HMH(POpMAUKU, MaHHBIX, HEOOXOIUMBIX [IJIS PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;
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npeo0pa3oBeIBaTh HHPOPMAIIUIO U3 OJHOTO BHJA B APYroi (TaONHIy B TEKCT U
mp.);

Co3/1aBaTh, MPUMEHSTh U MPE0oOPa30BLIBATh 3HAKK U CUMBOJIBI, MOACIIH U CXEMBI
JUTS peIIeHus] yaeOHBIX M TT0O3HABATEIBHBIX 3aJ1a4 C TTOMOIIIBIO T1e/1arora;

C MOMOIIBIO MeAarora MPoOBOJUTh XUMUYECKUN OMBIT, HECIOKHBIN SKCIIEPUMEHT,
JUISl yCTAHOBJIEHUSI OCOOCHHOCTEHM 00BbEKTa N3yUCHHUS, TPUIMHHO-CIIEACTBEHHBIX CBSI3CH
U 3aBUCHMOCTEH 00BEKTOB MEXKIY COOOi;

C TIOMOIIBIO TIEAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 000OIIECHUS U
BBIBO/IbI IO pe3yJIbTaTaM MPOBEAECHHOIO HAOIOACHUS, OTIBITA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTUE XUMHUYECKMX TMPOIECCOB H HUX
MOCJIEACTBUS;

UCKAaTh WM OTOMpaTh WH(POPMANUIO WM JAaHHBIE U3 HCTOYHHUKOB C YYETOM
MIPEIOKCHHON YIeOHOM 3a/1a4uM U 3aJaHHBIX KPUTEPHUECB.

Osnaoenue yHueepcaibHbIMU YUEOHBIMU KOMMYHUKAMUBGHBIMU OCUCMBUAMU:

OpraHU30BbIBaTh yueOHOE B3aMMOJICHCTBUE B IpyIire (omnpeaeisaTh o0iue e,
pacnpenensTh poiiu, 10roBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOIUIBI0 MEAArora Wik CaMOCTOSITEIbHO COCTAaBIISATh YCTHBIE U MHCHbMEHHbBIC
TEKCThl C KCIOJIb30BAHHEM WJLIFOCTPATUBHBIX MATEpPUAJIOB Uil BBICTYIUICHHUS TIEpEN
ayAUTOPUEH;

OpraHU30BbIBaTh y4e€OHOE COTPYIHUYECTBO M COBMECTHYIO JIESITEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh UHAUBUIYAJIbHO W B TPYIINE: HAXOJIUTh 0OIlEe
pelieHre W paspemarb KOHQIUMKTHL HAa OCHOBE COTJIACOBAHMS MO3WLUM U ydeTa
HWHTEPECOB; (OpPMYIUPOBATH, APTYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHHUE;

OIICHUBATh KAYECTBO CBOErO BKJAJa B OOUIMNA MPOAYKT, IPUHUMATh U Pa3AeisiTh
OTBETCTBEHHOCTH U MPOSIBIISATh TOTOBHOCTH K MPEIOCTABIICHUIO OTYETa Mepe IPyIIoil.
Osnadenue yHUGepCAIbHBIMU YUEOHBIMU PE2YIAMUGHBIMU OCUCHBUAMU:

oOHapyxuBaTh H (POpMyIHUpPOBATH Y4YeOHYIO MpoOJieMy, OINpPEAeNsTh IeIb
y4eOHOM eI TCIbHOCTH;

BJIAJIETh OCHOBaMHU CaMOKOHTpOJISI, CaMOOLICHKH, TPUHATHS PEHICHUNH U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHOM U MTO3HABATEIILHON JCSTEIHHOCTH;

COOTHOCUTH CBOM JCHCTBHS C IUIAHUPYEMBIMH PE3YyJbTaTaMHU, OCYILIECTBIISIThH
KOHTPOJb CBOEHM AEATENbHOCTH B MPOLECCE MOCTHKEHHUS PE3yJbTara, OINPEIEATh
CIIOCOOBI ICUCTBUI B paMKax MPEIOKEHHBIX YCIOBHM U TpeOOBAaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUH C U3MEHSAIOILICHCS CUTYAIUEH;

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYaIlMU U TIpeJiarath IjiaH €€ U3MCHEHUS;

NpEeABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUH y4eOHOU
3a/1a4u;

MOHUMATh TPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIH pe3yJibTaT
NEATEeIbHOCTU, ONPEACNISITh TO3WTUBHBIE HM3MEHEHUS W HallpaBlieHUs, TpeOyrolue
JnajabHerIel padoThl;

OCO3HAHHO OTHOCHUTHCSA K APYrOMY YEJIOBEKY, €F0 MHEHHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB M0 OCBOCHHUIO 00S3aTENbHOTO COJEPIKAHMUS,
YCTAHOBJICHHOTO JIAHHOW NpUMEpPHON pabodeil mporpamMMmoil, BBIIEISIOT: HAyYHbIE
3HAHWS, YMEHHS W CIOCOOBI JCUCTBUH, crneruduyeckne s y4eOHOro mpeameTa
«XuMusl», BUABI IEITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEpIpETaIuu,
peoOpa30BaHUIO ¥ MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAIIHSX:

® MPEJCTABJIICHHUE O 3aKOHOMEPHOCTSX U TIO3HABAEMOCTHU SIBICHUU MPUPOIBI,

NOHUMaHuEe OOBEKTUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOM HAyKH Kak 00yactu

COBPEMEHHOT'0 €CTECTBO3HAHUS, KOMIIOHEHTA 00IIel KyJIbTYphl U MPAKTUYECKON

JeSATEIbHOCTH YEJIOBEKa B YCIOBUAX COBPEMEHHOTO O0IIeCTBa; TOHUMaHUE MeCTa

XUMUH CPEJIU APYTUX €CTECTBEHHBIX HAYK;

® BJAJCHUE OCHOBAMU MOHSATUHHOTO aIfapaTa i CAMBOJIMYECKOTO sI3bIKa XUMUH J1JIS
cocTaBiieHHsT (POPMYysT HEOPTraHMYECKHUX BEIIECTB, ypPaBHCHUN XWMHUYECKHX
peakiuii (c Omopod Ha aJropuTM YYEOHBIX JCHCTBUIA); BJIaJICHUE OCHOBAMH
xumuyeckoit HoMeHkiatypsl (IUPAC u TpuBHanbHoil) 1 yMEHHE UCIIOJIB30BATh €€

JUIs pellleHUs] y4eOHO-TI03HABATENIbHBIX 3aJa4 C TMOMOIIBI0 YUUTEIIs; YMEHUE

UCIIOJB30BaTh MOJIETU JJIi OOBSICHEHHS CTPOEHUS aTOMOB W MOJIEKYJ IO

aJITOPUTMY C OMIOPOI HA ONPEICIICHHUS;

® [IPEJCTABICHUE O CUCTEME XMMHUUYECKUX 3HAHUN U YMEHHUE C MOMOIIBIO YUUTEIIS

MPUMEHSTh CHCTEMY XUMHUYECKUX 3HAHUW I YCTAHOBJICHUS B3aHUMOCBS3EH

MEXK]ly M3YYEHHBIM MATEPHAIIOM W IPU MOJYYCHUH HOBBIX 3HAHUM, a TAKXKE B

MPOIIECCE BBIMOJHEHUS YYEOHBIX 3aJaHU W mpu paboTe C HCTOUYHUKAMHU

XUMHUYECKON nH(pOpMaLNK, KOTOpasi BKJIIOYACT:

BOKHEHUIINE XUMHUUYECKUE TMOHSATUSA: XUMHUUYECKUU DJIEMEHT, aTOM, MOJIeKyJa,
BEIIIECTBO, MPOCTOE U CJOXXHOE BEIIECTBO, OJHOPOJHAS W HEOJHOPOJHAS CMECh,
OTHOCHUTEJIbHBIE aTOMHAasi W MOJEKYJsipHasT MAaccChl, KOJMYECTBO BEIIECTBAa, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA OO0BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb (CpeaHssl),
XUMUYECKasi PpEeaAKIHUs, pPEaKlHH COCAUHCHUS, PEaKIUU Pa3JIOKEHUS, PEaKIUU
3aMEIIeHUs], peaKIuu 00MeHa, TeTioBOM A(h(EeKT peakuuu, dK30- U IHAOTEPMUUYECKUE
peakuu, pacTBOp, MaccoBas JI0Js XMMHUUYECKOTO 3JIEMEHTAa B COCIMHEHUHU, MaccOoBas
JIOJISI ¥ TIPOLICHTHAs! KOHLIEHTPAIMs BEIIECTBA B paCTBOPE, PO aTOMa, SJICKTPUUECKUIA
CJIOW aToma, aToOMHasi OpOuTa b, PaguyCc aTomMa, BAJCHTHOCTh, CTENEHb OKHUCIICHHS,
XUMHYECKasi CBS3b, DJIEKTPOOTPULIATEIBHOCTD, MOJIAPHAs U HEMOJSpHAs KOBAJICHTHAS
CBSI3b, MOHHAs CBSI3b, METAJUIMYECKAS CBS3b, KPUCTAJUIMYECKAs peElieTka (aTomMHasi,
WOHHAsI, MeTaJUIM4ecKasi, MOJICKYJIsIpHasi), MOH, KaTHOH, AHWUOH, JJIEKTPOJIUT U HE
ANEKTPOJUT, JJICKTPOJIUTHYECKAsT  JUCCOLMAIMS, PpEaKIUh HOHHOTO  OOMEHa,
OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIE  PEAKIMU, OKHUCIUTEIh U  BOCCTAHOBUTEIb,
OKHCJICHHE W BOCCTAaHOBJIEHHE, DJICKTPOJIM3, XMMHUUYECKOE pPaBHOBECHE, OOpaTHUMbIC U
HEOOpaTUMBbIE pPEaKIMH, CKOPOCTh XMMHUYECKOM peaKIuu, KaTaau3aTtop, MpeacsibHO
nonyctumas koHrentpanus (I1J1K), koppo3us MeTanioB, CIjiaBhl;

OCHOBOTIOJIAraoIre 3aKOHbI XUMUU: 3aKOH COXpaHeHUs Macchl, [lepuoanueckuit
3akoH J[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUU XUMHUU: aTOMHO-MOJIEKYJSIpHAs TEOPHs, TEOPUSl SIECKTPOIUTUYECKOU
JTUCCOLMAIINY, a TAKKE MPEJICTABICHUSI O HAYYHBIX METO/IaX IO3HAHUS, B TOM YHCIIE
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AKCIEPUMEHTAIIbHBIX U TEOPETHUECKUX METOAAaX HCCIIECIOBAHUS BEILIECTB U U3YUYEHUS
XUMHYECKUX PEAKLINN;

® [IPEJCTABIICHHUE O MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX IJIEMEHTOB
(pamuyc aroma, 3JEKTPOOTPUIATEIBHOCTD), MPOCTHIX M CIOXKHBIX BEIIECTB OT
noJiokeHus aemMeHToB B [leproanydeckoii cucteme (B MaJbIX MEPUOIAX U TITaBHBIX
MOATPYIIIIAX) W JJICKTPOHHOTO CTPOCHHUS aToMa; yMEHHE OOBICHSITH CBS3b
MOJIOKEHUsT  dyiemMeHTa B llepmogmueckoil  cucremMe € YHUCIOBBIMH
XapaKkTepUCTUKAMHU CTPOEHHUSI aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB W 3apsif
anpa, OOIIee YHUCIO DJIEKTPOHOB), PACHPEACICHUEM  BJEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX NEPUOJOB, Kallusid U KaJbIUs;
KIacCHu(pUIMpOBaTh XWMHUYECKHE DJIEMEHTHI C OINOpON Ha OmpeneiIcHUs
bu3ndeckoro cmpicia MUGPOBBIX JAHHBIX MEPUOANUECKON TaOIHIIbL;

® yMEHHE KIACCUPUIIUPOBATH XUMUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA U
XUMUYECKUE PEAKIIMM C OMOPOM HA CXEMBI; ONPEAEISATh BAJICHTHOCTh U CTENIECHb
OKHCIICHHUSI XMMHYECKHUX DJJIEMEHTOB, BHUJ XHUMHUYECKOW CBSI3M U  TUII
KPUCTAUTMYECKON CTPYKTYpPbl B COCAMHEHUSX, 3apsij MOHA, XapaKTep Cpelbl B
BOJIHBIX PaCTBOpax BEIIECTB (KUCIOT, OCHOBAaHUM ), OKUCIUTENh U BOCCTAHOBUTEIIb
10 aJIrOPUTMY YU€OHBIX JICHCTBUIA;

® YMEHHME XapaKTepu30BaThb C ONOPOM Ha cxeMy (QU3HYECKUE U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEHIECTB (KUCIOPO/I, 030H, BOJOPO/I, rpaduT, aiMas, KpeMHHUH,
a3oT, ¢pocdop, cepa, XJIop, HaTPUM, Kaaui, MarHui, KaJabllUi, aTFOMUHUH, J)KEJIe30)
U CIIOKHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO, CEPOBOJOPOJ, OKCHUJIIBI U TUAPOKCUIbI MeTaiuioB I - [TA rpymnm,
amomunusa, meau (1), munka, xeneza (II u III), oxcuawsr yraepompa (II u IV),
kpemuus (I1V), azora u docdopa (III u V), ceper (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHas, pocdopHas, yronbHasi, KpEMHHUEBasi KHCIIOTAa U UX COJIN);
OMHUCHIBATH C OMOPOM Ha TUIAH W KJIIOYEBBIC CJIOBA; YMEHUE MPOTHO3UPOBATH U
XapaKkTepu30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX COCTaBa U CTPOCHUS
MocJje MPEeIBApUTEIIBHOTO aHaJIU3a MOJi PYKOBOJCTBOM MeAarora, MpUMEHEHUe
BEILIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XUMUYECKHUX
MpEBpaIllEHUd B Ppa3IMYHBIX YCIOBHUSX, BIIMSHUE BEIIECTB U XUMHUYECKHUX
MPOIIECCOB HAa OPTaHU3M YeJIOBEKa U OKPYKAIOUIYIO TPUPOJAHYIO CPEIY;

® YMEHHE COCTaBIIATh IO OOpasily, CXeme, alroOpuTMy Y4YeOHBIX JCHCTBUMN
MOJIEKYJISIDHBIE U MOHHBIE YPaBHEHUSI peakiuil (B TOM YHUCJE PEaklMil HOHHOTO
oOMEHa M OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUHN), HWILIIOCTPUPYIOITUX
XMUMHUYECKHE CBOMCTBA M3YYCHHBIX KJIACCOB / IPYI HEOPraHMUYECKUX BEIIECTB, a
TaKKe MOATBEPKAAOITUX TCHETHYECKYIO B3aMMOCBS3b MEXK]ly HUMU,

® YMEHHUE BBIYUCIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYHO MAacChI
BEIIIECTB, MAaCCOBYIO JOJII0 XMMHYECKOTO 3JIEMEHTAa B COCIUHEHUHU, MACCOBYIO
JIOJTFO BEILIECTBA B PACTBOPE, KOJMYECTBO BEIIECTBA U €r0 Maccy, 00BbEM Ira3oB ¢
ormopoil Ha oOmme (OpMyJbl, YMEHHE TPOBOIUTH PACUETHI MO ypPaBHEHHSIM
XUMUYECKUX PEAKIMid W HAXOJWTh KOJMYECTBO BEIIECTBA, O0BEM W Maccy
pPEareHToB WM MPOIYKTOB PEAKIIMHM C OMOPOM Ha 0Opasell, aJrOPUTM YUEOHBIX
JICUCTBUI;
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® BJAJCHUE OCHOBHBIMH METOJIAMU HAYYHOTO MO3HAHUS (HAOI0ICHUE, U3MEPEHHUE,

AKCTIIEPUMEHT, MOJICIMPOBAHKE) TIPU U3YUCHUHU BEILIECTB U XUMUUYECKUX SBICHUMN

C OIOPOM Ha aJITOPUTM YUE€OHBIX JIEUCTBUI; yMeHHE CHOPMYIUPOBATH ITPOOTIEMY

Y MPEJIJIOKUTH ITYTH €€ PEIICHUS ¢ TTOMOIIBIO Me/1arora; 3HaHue OCHOB 0€301acHOM

paboThl ¢ XUMUUYECKUMHM BEIIECTBAMH, XUMHYECKOH TMOCYAO0H U Ja00OpaTOpPHBIM

000pyIOBaHUEM;
® HaJMYKME MPAKTHUYECKUX HABBIKOB IIAHUPOBAHUS M OCYIIECTBICHHS CIICTYIOITIX

XUMHUYECKUX HKCIIEPUMEHTOB TI0/I PYKOBOJCTBOM YUUTENS C 00CYKICHUEM TUTaHa

pabOThI WJIK COCTABICHUEM TaOJUIIHI:

H3Yy4YeHHE U ONHUcaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJICHUE ¢ (PU3NYECKUMHU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, HJUTFOCTPUPYIOITUE TPU3HAKU NMPOTEKAHUS XUMUUECKUX PEAKIINA;

H3y4YeHHE CIIOCO0O0B pa3/IesICHUs] CMECeH;

MOJTyYE€HHUE KHUCIIOPOJia U U3YUYEHHUE €T0 CBOMCTB;

MOJTyYE€HHUE BOJIOPOJIa U U3YYCHHUE €TI0 CBOMCTB;

MOJTYYEHHE YTJIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJTy4YEHHE aMMHUaKa U U3YyYEHUE €r0 CBOMCTB;

IIPUTOTOBJICHUE PACTBOPOB C ONPENEIICHHOW MAacCOBOM JOJIEM PAaCTBOPEHHOIO
BCIICCTBA;

WCCJICIOBAHNE M ONMCAaHWUE CBOWCTB HEOPTAaHWYECKUX BEIIECTB PA3TMYHBIX
KJIACCOB;

MIPUMEHEHUE HWHIUKATOPOB (JlakMyca, MeTWopaHka W (eHoadTarenHa) s
OTIPENICIICHHS XapaKTepa CPeIbl B paCTBOPAX KHUCIIOT U IIEJI0UCH;

M3yYeHHE B3aUMOJACHCTBHS KHCIOT € MeETaJUlaMH, OKCHIAaMH METaJlIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMHU;

MOJTyYe€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHE OJIHOT'O METajlIa IPyTUM U3 pacTBOpa COJIH;

uccieaoBanue aMmpOTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS U IIUHKA;

pelieHrne  JKCIEPUMEHTAIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPTaHWYECKUX COCTUHCHUN;

pelieHrne  JKCIEPUMEHTAIBHBIX  3a7ad 10  TeMe  «DJIEKTPOJIUTHYECKAs
JTACCOIHALIHSY;

pEIIeHNE IKCIIePUMEHTAIBHBIX 3a/1ad Mo TeMe «BakHeWmme HeMeTaIbl U uX
COCITMHCHUSY;

peleHrne SKCIEPUMEHTANIbHBIX 3a7ad 1mo TeMe «BakHelmume meramisl U UX
COCIUHCHUSY,

XUMHUYECKUE DKCIICPUMEHTBI, HILUTFOCTPUPYIOIIUE MPU3HAKU MPOTEKAHUS PEaKIIHMA
MOHHOI'0 OOMEHa;

KaueCTBCHHBIC PEAKIMM Ha MPHUCYTCTBYIONIME B BOJHBIX PAacTBOPaxX MOHBI:
xJjopua-, Opomuna-, wuoaua-, cyibdar-, Qochar-, kapOboHaT-, CHUIMKAT-AaHUOHBI,
TUJPOKCUA-UOHBI, KaTUOHBI aMMOHUS, MarHus, KajblMs, aJlOMUHMS, Keje3a (2+) u
xenesa (3+), meau (2+), nuHKa;

YMEHUE TIPEACTABIATh PE3YNbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,
JI0KA3aTelIbCTB, TPA(PUKOB U TAaOJINII U BBIBIISATH YMITUPUICCKHUE 3aKOHOMEPHOCTH;
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e BJIaJICHUE MpaBUIaMH 0€30MacHOrO OOpAIEHUS C BEUIECTBAMH, UCIOIb3YEeMbIMU
B MOBCEJHEBHOW JKM3HU, a TAK)KE MpaBUJIAMHU IMOBEIEHUs B IENAX cOepeKeHHs
3I0POBbS. M OKpY’KaloIlelW NMPHUPOIHON Cpenbl; TOHMMaHHE Bpeaa (OMacHOCTH)
BO3/ICUCTBUS Ha JKUBbIE OPTaHU3MBI ONPEIETICHHBIX BEIIECTB, a TAKXKe CIIOCOO0OB
YMEHBIICHUS W TPEAOTBPALCHUS WX BPEAHOTO BO3JCHCTBHS; IOHHUMAaHUE
3HA4YEHUs )KUPOB, OEJIKOB, YIIIEBOAOB AJIsl OpraHU3Ma YeJIOBeKa;

® BJAJICHUE OCHOBAMHU XUMHYECKOW TI'PaMOTHOCTH, BKIIIOYAIOUIEH yMEHHE
IPAaBUJIBHO HKCIIOJIb30BaTh M3YUYEHHBIE BEIIECTBA M MaTepHaibl (B TOM YHCIE,
MUHEpaNbHbIe YAOOpEHHs, METallbl M CIUIaBbl, NOPOAYKTHI TepepaboTKu
IPUPOAHBIX HICTOYHUKOB YTJIEBOJAOPOAOB (YIJIs, IPUPOTHOIO ra3a, HeTH) B OBITY,
CEIbCKOM ~ XO3SHCTBE, Ha MPOU3BOACTBE; YMEHHE TNPUBOIUTH IPUMEPHI
NPaBUIBHOTO MCIIOJIb30BaHMSI M3YUYEHHBIX BEIIECTB U MaTEPHAJIOB;

® YMEHHE YCTaHaBIHMBATh CBS3U MEXIY pEalbHO HAOIIONAeMBIMU XMMUYECKHUMHU
SIBJICHUSIMU U TIPOLIECCAMU, MTPOUCXOSIIMMHA B MaKpO- U1 MUKPOMHpPE, OOBSICHATH
IPUYUHBI MHOTOOOpAa3usl BEUIECTB; YMEHHUE WHTETPUPOBATh XUMUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MIOMOIIBIO MEarora;

e mpejacTaBieHHEe O cdepax NPoPecCHOHATBHON AESTENbHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMM Ha JOCTHUKECHHSIX
XMMHUYECKON HayKH; HaJlu4yue OmbITa pabOoThl C PpPa3IMYHBIMU HCTOYHUKAMU
uHbpOpMalluu MO XUMHM (HAy4HO-TIONYJIApHAs  JIUTepaTypa, CJOBapH,
CHPaBOYHUKH, HHTEPHET-PECYPCHI) C OMOPON Ha ANTOPUTM: YMEHHE OOBEKTUBHO
OLICHMBAaTh MH(MOPMAIMIO O BEIIECTBAX, UX MPEBPALICHUSIX M IMPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBaHusi K NpeIMETHBIM Pe3yJIbTATAM OCBOCHHUS Y4eOHOro mnpeaMera
«XHuMH», pacnpeae/JeHHbIE 110 roAaM 00y4eHus!

Pe3ynpTaThl 1mo rogam (GOpMyIHMpPYIOTCS IO MNPUHLMIYY A00aBIEHUS HOBBIX
pEe3yJbTaTOB OT IOJa K IOy, YK€ Ha3BaHHbBIE B MPEAbIAYIIMX roAax IO3HUINH, Kak
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3ybTaThl OUEPEAHOIO TOJa
M0 YMOJIYAaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABIIYIIHX JIET).

8 KIIACC

pacKpblBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TIOHATHUM: aToM, MOJIEKYa,
XUMUYECKUHN DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOpPOAHAS U
HEOJHOPOJHAsI), BAJICHTHOCTb, OTHOCUTEIbHAs aTOMHAas W MOJIEKYJSIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi J1OJIsl XUMUUYECKOTO JIEMEHTA
B COCIUHEHUHU, MOJSIpHBIH 00BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
2NEKMPOOMPUYAMENbHOCMb?,  CTENIEHb  OKHMCIICHWS,  XHMHYECKAs  PeaKus,
KIaccu(puKanus peakiuii: peakiud COSAMHEHUS, PEaKIMU Pa3JIOKECHHs, PEaKIuu
3aMEIICHUsI, PEaKIIui 00OMEeHa, SK30- U SHJIOTCPMHUUCCKHUE PEAKIIUU; Menio8ol 3Qpgdexm
peaxkyuu, SIpO aTOMa, DJIEKTPOHHBIN CJIOW aToMa, aTOMHAasl OpOWTajb, paJAnyC aToMa,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJspHAs KOBAJCHTHAs CBA3b, MOHHAsI CBS3b, MOH,

2 371ech U anee KypcHBOM 0003HAYAIOTCS [IIAHUPYEMbIE HPEAMETHBIE PE3YIIbTaThl, KOTOPHIE MOTYT OBITH MOTEHIUATBHO
JNOCTHTHYTHI oO0y4atormmcst ¢ 311P, HO He SBIAIOTCS 00s13aTENbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas JOJisl BelllecTBa (MPOLIEHTHAs KOHIICHTpAlusl) B
pacTBoOpE;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMUYECKHUX MOHATHH (cM. 1. 1) u
MPUMEHSATH 3TU MTOHSTHUS MPU OIMIMCAHUU BEILIECTB U UX MPEBPAILICHUN;

WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBJICHHUS (OPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHH XUMUYECKUX PEaKIUi, 2JIEKTPOHHOTO OanaHca;

OTPENICNIATh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJICHHSI 3JIEMEHTOB B OWHAPHBIX COCAMHEHUAX C OMOPOW Ha OMpEACsICHUs, B TOM
YuCJe CTPYKTYPUPOBAHHBIC; MPUHAMJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIacCy
coenmnHEeHW 1o ¢GopMysaM; BHUA XHUMHYECKOW CBS3U (KOBAJCHTHAas W HWOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

UMETh TPEACTABICHUE O CHUCTEME XHUMHUYECKHX 3HAHWUM, YMETh C IOMOIIBIO
YUUTENS MPUMEHATh CUCTEMY XUMHUUYECKUX 3HAHWH, ISl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXTy U3YYEHHBIM MaTepHaIOM M MPH MOJYYCHUH HOBBIX 3HAHUH, a TaKKe IIpU padboTe
C HCTOYHHKAMU XuUMHYecKOH wuHpopmairuu. OpHEHTUPOBATHCA B TIOHATHAX H
OTIepHpOBaTh MU Ha 0a30BOM YPOBHE, IPUMEHSTH IIPH BHITTOJIHEHUH YICOHBIX 3adaHUN
1 PEIICHWHM PacyYEeTHBIX 3ajJlad ¢ OMOpPON Ha aJITOPUTM Y4YEOHBIX JACHCTBHM HM3yUCHHBIC
3aKOHBI M TCOPHUU: 3aKOH coxpaHeHus: Macchl, [lepuonnueckuii 3axkon /.M. Menneneena,
3aKOH NOCMOSHCMBA COCMasd, 3aKOH ABOTajipo; aTOMHO-MOJICKYJISIpHAsT TEOpHUS.
CooTtHoCcuTh 0003HAYECHHUS, KOTOpble MMeIoTcs B Tabiuie «llepromnueckas cucrema
xuMmudeckux asnemeHtoB . . MenzaeneeBay € YHCIOBBIMH XapAaKTEPUCTUKAMHU
CTPOCHHUSI aTOMOB XHMMUYECKHUX DJIEMEHTOB (COCTaB W 3apsl sjapa, oOIlee YHUCIo
AJIEKTPOHOB U pacipeeieHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCCU(ULIMPOBATh XUMUYECKUE DJIEMEHTHl; HEOPraHWYECKUE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBY YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TETI0BOMY 3P (DEKTy, M0 U3MEHEHUIO CTEIEHU OKHUCJICHUS XUMHYECKUX DJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIIHME XHWMHYECKHE CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPKAasi OMUCAHUE MPUMEpPAMHU MOJICKYJISIPHBIX ypaBHEHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLIUI C OIIOPOU HA CXEMBI;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX COCTaBa W CTPOCHUS,
BO3MOKHOCTH MPOTEKAHUS XMMUUYECKUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSIX IOCIE
MIPEBAPUTEILHOTO O0CYKICHUS C TIeIaroroM;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJII0 XUMHUUYECKOTO 3JIEMEHTa Mo (PopMysie COCAMHEHUS, MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHUIO XMUMHUYECKOW pPEaKIUH C
OTIOPOM Ha aJrOpUTM;

MPUMEHSITh OCHOBHBIC OIEpPAIIMH MBICTUTEILHON JIEITEIbHOCTH — aHalIu3 MU
CHUHTE3, CpaBHEHHUE, O0000IIeHHe, CcucTeMaTu3alus, Kilaccu(ukaius, BbISIBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBA3EH — JJI U3Y4YEHUS CBOWCTB BEUIECTB U XUMHUYECKHUX
peaKiMii, €CTECTBEHHO-HAYYHBIE METOJbl TO3HAHUS — HAONIOJCHUE, W3MEPECHHE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (PeaibHblll U MblCIeHHbll) IO PYKOBOJICTBOM MEAarora;

CJIeI0OBaTh TPaBWIAM TOJIb30BAHUS XUMHUYECKOM TOCYI0M W J1abopaTOpPHBIM
o0opyZ0BaHMEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C
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WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHUIO U
coOMpaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MHPUTOTOBIICHHUIO
PacTBOPOB € OMpeIEIEHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEUIECTBA; IJIAHUPOBATH U
POBOJUTh XUMHUYECKHE SKCIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB WIEIOYEH U
KHUCIIOT C TOMOIIbIO WHIMKATOPOB (JakMyc, (eHoN(TalienH, METUJIOpaHX U Jp.),
MOJTBEPKAAIONIUX KAYECTBEHHBIN COCTaB HEOPraHMYECKUX BEHIECTB (Kaue€CTBEHHbIC
pEeaKIMK Ha UOHBI) O] PYKOBOJACTBOM I1€/1arora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHATUN: XUMHUYECKUN JIIEMEHT,
aToM, MOJEKyJa, WOH, KAaTHOH, aHWUOH, IIPOCTOE BEHIECTBO, CII0KHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas peakuus,
XUMUYECKasi CBSI3b, Meniogol 3@pgexm peaxyuu,Moib, MOJSPHBIH 00BEM, PacTBOP;
AIEKTPOIUTHI, HEAJIEKTPOJUTHI, SJICKTPOIUTHUYECKAST JUCCOLMALINS, PEAKIIMM HOHHOTO
oOMeHa, KaTalu3aTop, XUMUYecKoe pagHogecue, oopamumvle U HeoOpamumble peakyuu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU, OKUCIUTEh, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, aJJIOTpomusi, aMm(pOTEPHOCTh, XUMHYECKas CBS3b (KOBaJECHTHAas,
HMOHHAsl, METAJTMYECKas), KpUCTaNInuecKass PeI€TKa, KOppo3us Memaslos, CHIAGbl;
CKOpOCHMb  XUMuUueckol peakyuu, TpenenbHo pomnyctumas kouueHntpamus (ITHK)
BEILIECTBA;

WJUTEOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUH (cM. 1. 1) m
MIPUMEHSTh 3TU NOHATHS MPU OMKMCAHUY BELIECTB U UX MPEBPALLICHUII;

UCIIOJI30BaTh 3HAKU M CUMBOJBI JUIsl (PUKCAIIMKM PE3YyJIbTAaTOB HAOJIONCHUA,
coctaBiieHHs] (GOpMyJ BEIIECTB U YPAaBHEHHM XUMHMUYECKHX PEAKIMM, 3alUCH JaHHBIX
ycioBul 3ana4. Mcnonas3oBaTh 0003HaueHus1, uMeronuecs B [lepuoanueckoit cucreme u
Ta0JuIIe PACTBOPUMOCTH KHUCJIOT, OCHOBAHUM U COJIEH B BOJIE JIJIsl BBITIOJIHEHUS 3a/IaHU.

ONPENENATh BAJCHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHHUSX Pa3JIMYHOIO COCTaBa; MNPUHAJIC)KHOCTh BEIIECTB K OMNpPEACIEHHOMY
KJIACCY COCIMHEHUI C OTTOPOI Ha ONIPEIEIICHHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMHUYECKOW CBsI3M (KOBAJEHTHAs, HWOHHAsA, MeETAJUIMYECKas)) B HEOPraHUYECKHUX
COCIMHEHUAX; 3apsiJi MOHA IO XUMHUYECKOW (opMyle; XapakTep cpelbl B BOIHBIX
pacTBOpax KHCIOT W LIEJIOYEH, mun KpUCmaiiuyeckou peulémku KOHKPEmHO20
eewjecmea,

packpbiBaTh  cMbici  [lepuommueckoro 3akona J[.M. MenneneeBa wu
JIEMOHCTPUPOBATH €T0 TOHUMAHUE: ONUCLIBAMb U XAPAKMEPU308ams TAOIHUUHYIO (GOpMy
Ilepuoauyeckoil CHUCTEMbl XUMUYECKUX JJIEMEHTOB: pa3/iMyaTh IOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdounas mnoxarpynmna (b-rpymma)», Maneie u OoJbIINe
MIePUObI, COOMHOCUMb 0003HAYEHUSI, KOTOPbIE UMEIOTCS B TIEPUOIMUECKON TaduIe, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsij siipa, 00IIIee YHUCIIO JIEKTPOHOB M PACTIPEICICHUE UX T10 IJIEKTPOHHBIM CJIOSIM);
00bsACHAMb O0IIUE 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMUUYECKHUX JJIEMEHTOB U
UX COCAMHEHUN B TIpe/iesiaX MaJIbIX IEPUOIOB U TJIABHBIX MOATPYIII ¢ YIYETOM CTPOCHUS
HX aTOMOB;

KJIaCCU(ULIMPOBATh XMMHUYECKHE JJIEMEHThl, HEOPraHWYeCKHue BEIIECTBa;
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XUMUYECKUE peakiuu (MO YUCIY M COCTaBYy YYacTBYIOIIUMX B PEAKIMU BEMIECTB, IO
TerioBoMy 3G (PeKTy, M0 U3BMEHEHUIO CTENEHEH OKHUCICHUS XUMMUYECKUX JIEMEHTOB) C
OTNIOPOM HA CXEMBI;

XapaKTeprU30BaTh (OMUCHIBATh) OOIME U CIeU(UIECKHe XUMUUECKHE CBONCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKIasl ONMHCAHUE MPUMEPAMH MOJEKYJISAPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUNA C OTMIOPOM HA CXEMBI;

COCTaBJISITb YPABHEHUS DJICKTPOJIUTUYECCKOW JUCCOLUAIIMUA KUCJIOT, IIEJI0Ye U
COJICH; TOJIHBIE M COKpAlIEHHBIC YPaBHEHHS pEaklUil MOHHOrO OOMEHa; ypaBHEHUS
peaKIui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIlIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca 3TUX PEeaKIUid;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXKHOCTH TIPOTEKAHUSI XUMHYECKMX IPEBPAIICHUNA TOCJE MPeIBaAPUTEIBHOTO
00CYXKIeHHUsI C TICAarorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJIO XMMHYECKOTO 3JEMEHTa 1Mo (HOpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMMHUYECKOW PEAKIHMH C
OIIOPOU Ha aJITOPUTM;

CJIeIOBaTh TMpaBWJIAM TOJIb30BAaHUS XUMHUYECKOW TOCYJ0OM U J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXe MpaBujaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSIMU MO BBITIOJIHEHHUIO TA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
COOMPAHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

MPOBOAUTL PEAKIMH, MOATBEPKIAONIME KAYeCTBEHHBIM COCTAB pPa3IUYHBIX
BEIIIECTB: PACIlO3HABaTh OIBITHBIM NYTEM XJIOPUA- OpoMHI-, HOAMA-, KapOoHart-,
dbocdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUSI M1 HIOHBI U3YYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIE OIEPALMU MBICTUTEIBHON JIEATEIBHOCTH — aHalIU3 H
CUHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEMATHU3AIINIO, BBISIBJICHUE TPUYNHHO-CIIEICTBEHHBIX
CBSI3€M — [T N3YYE€HUSI CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIIMI; €CTECTBEHHO-HAYYHbIC
METO/IbI TO3HAHUS — HAOJI0/IeHUE, N3MEPEHHE, MOJICIIUPOBAHKE, SKCIIEPUMEHT (peaTbHBIN
Y MBICJICHHBIN ).
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TEMATHUYECKOE INTAHNPOBAHHUE

TemaTnueckoe MIaHUPOBAHUE U KOJIUYECTBO YACOB, OTBOJUMBIX HA OCBOCHHUE KaXKJ10M TEMbI y4eOHOTO NnpeaMeTa « XUMHUSD)
[IpumepHOI amanTUPOBAaHHOW OCHOBHOHM 00pa3oBaTeiabHOW MpPOrpamMMbl OCHOBHOTO OOIIETO O0pa3oBaHUs OOydarolUXcs C
3aJIEPKKOM TCUXUYECKOTO pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOUIMM pasneioM IIpumepHoil paboueil mporpammbl
y4eOHOro mpeaMeTa « XUMUs 0CHOBHOW 00pa30BaTeNIbHOM MporpaMmMbl 0CHOBHOTO 00111ero oOpazoBanus. [Ipu atom Opranuzanus
BIIpaBE€ camMa BHOCHTb M3MEHEHMsS B COJEpKAHUE M paclpeleieHue ydeOHOro marepuaija 1o rogaM oOydyeHus, B
MIOCJIEZIOBATEIBHOCTh U3YYEHHsI TEM U KOJIMYECTBO YAaCOB HA OCBOEHUE KaXKJIOW TEMbI, ONPEICIIEHUE OpraHU3alMOHHBIX (HOpM
oOydyeHust 1 T.. OOOCHOBAHHOCTbH JAHHBIX M3MEHEHUH OIpeneisieTcsl BhIOpaHHBIM 00pa3oBaTenbHON opranuzanued YMK,
WHJUBUYAJIbHBIMUA TICUXO(PU3NYECKUMU OCOOEHHOCTSIMM KOHKpETHBIX oOydaroniuxcs ¢ 3IIP, cTeneHpl0 OCBOEHHOCTH HMU
y4eOHBIX TEM, PEKOMEHAAIMSAMU 110 OTOOPY U aanTaluyd y4eOHOro Marepuana no XMMHH, MPEACTaBICHHbIMU B [losicHUTENbHOM
3aIIUCKE.

[Ipennaraem 2 BapuaHTa MPUMEPHOIO TEMATHUECKOIO IJIAHUPOBAaHMS 15 oOywarouuiics ¢ 3IIP: mepBwiii mpeanogaraet
OCBOEHUE IPOrPaMMbl B NHKIIFO3UBHOM KJIACCE; BTOPOU — B OTAEIIBHOM KJIACCE.

1-i1 BapuaHT

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMs

8 KJIACC

(2 94 B HEnmemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

MpumepHble Tembl, OcHOBHOE coaeprKaHue OCHOBHbIe BUAbl A,eATeNbHOCTU
pacKpbiBaloLWwMe AaHHbIM pasaen obyuatowmxca

nporpammel,
M KO/IMYECTBO 4YacoB.,
OTBOAMMOE Ha UX U3yuyeHue

Pa3znen 1.IlepBoHavainbHble XuMuYeckue mousaTusi(20 1)
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/TbHOCTH
YyeJI0OBEKa

(54)

[IpeaMeT xuMUU. Po1b XUMUU 8 HCU3HU Yea108€Ka. XUMUS 8
cucmeme Hayk. Memodbl no3HaHUs 8 XUMUU.

Tes1a u BemecTBa. Pu3nyeckue CBOMCTBA BellleCTB. ArperaTHoe
cocTosiHMe BellecTB. YucThle BelecTBa U cMecd. Cmoco6bl
paszesneHus cMeceil. Pu3nyeckue U XUMHUYECKHUE SIBJIEHUS.
[IpU3HaKK U yCJI0BUS NPOTEKAHUS XUMUUECKUX PeaKLIUH.
3HaKOMCTBO C NpaBUJaMH 6€30MaCHOCTH U MpUéMaMHU paboThI B
XUMHUY€ECKOH J1abopaTopuHu.

JleMoHCTpanumu

1. JlabopaTopHOe 060pyAOBaHHUE.

2. PaznuyHble BUIbl XUMUYECKOU MOCYbI.

3. O6pasiibl BelecTB.

4. Cnioco6rl paszesnenusi cMeceit (puabTpoBaHUe, BbITapUBaHUE,
JUCTUILISALMS, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI

JlabopamopHble onbimbl:

OnucaHue $pU3NIECKUX CBOUCTB BEILECTB.

PasgeneHue cMecu ¢ MOMOLIBIO MarHUTA.

IIpakmuyueckue pabomut:

Ne 1. JlTabopaTopHoe 060pyi0BaHHE U IPUEMBI PA6OTHI C HUM.
[TpaBuJia 6e30macHON paboThl B XUMUYECKOH J1abOpaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOW NOBAPEHHOM COMN
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PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH C IOMOLIbIO MeAarora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U XKU3HHU YeJIOBeKa, eé CBA3b C APYTUMHU
HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh Ppu3nvecKre U XUMUYECKUE SIBJIEHUs C OIIOPOH Ha ONpe/iesIeHHUs.

OnpefiensiTb NPU3HAKK XUMUYECKUX PEAKLMH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MpaBUJIaM MOJIb30BAHUS XUMUYECKOU MTOCY[0H U JIJaG0PaTOPHBIM
060py/OBaHUEM, A TAK)KE IPABUJIAM 06palleHUsl C XUMUYECKUMH Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSIMH 110 BBIIIOJHEHUIO NPAKTUYECKUX PABOT MO,
KOHTpPOJIEM I1eJjarora.

[lJ1aHUPOBATh U IPOBOAUTDH XUMHUYECKHI 3KCIIEPUMEHT 110 U3YYEHHIO U
ONKMCaHUI0 PU3NYECKUX CBOMCTB BEIEeCTB, CIOCOO0B pas/iesieHUs cMecei
BelllecTB 10/ PyKOBOACTBOM Iefiarora ¢ o6¢cy»xJieH1ueM IJ1aHa paboThl.

HWcnosib30BaTh NpHY BBINIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Ie0BaTEIbCKOM 1eSITeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEepaTypy
XUMHUYECKOT0 COJiepKaHUs, ClIpaBOYHbIe MaTepUaslbl, pecypcbl UHTEpHeTa Mo/,
PYKOBO/ZCTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMaIMI0 U3 y4ebHMKa U CTIPAaBOYHbBIX MAaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH NOHATUHHBIN allnapaT Kypca XUMUH



Tema 2. BemecTtBa
U XMMHY€eCKHe peaKuu
(154)

ATOMBI U MOJIEKYJIbL. XUMHYECKHeE 3JIeMEHTBI. 3HaKH (CUMBOJIbI)
XMMHYECKHUX 3J1eMeHTOB. [IpocThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKyIIpHOE YYeHHe.

Xumuueckasi popmysia. BaieHTHOCTb aTOMOB XUMHUYECKUX
3/1IeMeHTOB. 3aKOH NOCMOSIHCMEa cocmasa eeujecms.
OTHOocuTe/IbHAsA aTOMHast Macca. OTHOCUTeJ IbHAsI MOJIeKyIsipHast
Macca. MaccoBas [j0J11 XMMUYECKOTr0 3/1eMeHTa B COeJUHEHUH.
dusnyeckye U XMMUUYeCKHUe sIBJIeHUs. XMMUYecKasl peaKIusl.
[Ipu3HaKy U yCI0BUs IPOTEKaHUsI XMUMHUYECKUX peaKIuil.
XuMUYecKre ypaBHEHUS.

Tunbl XUMHUYECKUX peaKUUi (coeJUHEHUS], PAa3/I0KEHUS,
3aMelleHus, 06MeHa).

3aKOH coXpaHeHHUs MacCChl BELECTB.

M. B. J/lomoHOC08 — yuéHblli-3HYuKA10Neducm.

OemoHcTpauuu

dusnyeckue sBJIeHUs (pacTUpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/IeHcallsi BOJbI U T. 11.).

XuMHuecKue siBjieHus1 (TopeHue CBeuH, pasjiodKeHHe caxapa,
B3aUMO/IeHCTBHE CEPHOM KHCJIOTHI C XJIOPUIOM 6apusi,
passioxxeHue ruapokcua Meau(Il), B3anMoencTBYe XKetesa C
cepoii, B3auMoJeHCTBHE XKeJie3a ¢ pacTBopoM cosiu Meau(11)).
OnBbIT, HJIIOCTPUPYIOILMHI 3aKOH COXpaHEHHUS] MaCChl.

Na6opatopHbie U npakTU4eckne paborTbl

Jla6opamopHblie onbimbi:

[Ipumeps! U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKa, TassHUE
bJa).

[TprMepbl XUMHUYECKUX SIBJIEHUH (TpOKaIMBaHUE MeJHOU
IPOBOJIOKH, B3aUMOJEeHCTBHE MeJa C KUCIO0TOMH).

Mogiesv aTOMOB U MOJIEKY.T

Mpaktuueckaa pabota Ne3 MpusHaKku NPoTeKaHUA XMMUYECKUX
peakumi

BbiyucneHus

— OTHOCHUTEJbHOH MOHEKyJIHpHOﬁ MaccChI BelleCTB;

— MaccoBo# A0JIK XUMHUY€CKOTI'0o 3JIEMEHTa 110 ¢)opmyne
COeIMHEHHUA.

[IpyMeHATb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIe
HabJ10/leHue, MO/leJIMPOBaHNeE, SKCIIEPUMEHT) U OCHOBHbIE OIlepaLuy
MBICJIUTE/IbHOM e TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMSA) A1 U3yYeHHUs
BELIECTB U XMMHUYECKUX PeaKI[MH C OOPOI Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3yYAEMBbIX IOHATHHI U 3aKOHOB U IPUMEHSITh 3TH HOHSATUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX PEBPALLEHUM ¢ ONOPOM Ha IJIaH U
KJII0Y€eBbIE CJIOBA.

PazsyaTh GU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHUS C OTIOPOM Ha ONpeJie/IEHUS U CXEMBI.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEAKLHH, YCI0BUS UX IPOTEKAHUS.

OOG'BSCHATD CYLHOCTb QU3NYECKUX U XUMUUECKUX SIBJIEHUH C TOYKHU 3pEeHUsT
aTOMHO-MOJIEKYJIIPHOT'O YY€HHUs C UCII0/Ib30BAaHUEM BU3YaJIbHOH ONOPBI.

KnaccudrunpoBaTh XMMHUYeCcKHe peaKLUH (110 YKUC/IY U COCTaBY pearupyoliux 1
00pa3yoLIMXCs BEIECTB) C ONIOPOX HA CXEMBI.

CocTaBasTb GopMy.Jibl GMHAPHBIX BEIIECTB 10 BaJIEHTHOCTH U ONpefesisiTh
BaJIEHTHOCTB 110 pOopMyJIaM BeILeCTB C ONIOPOH Ha aITOPUTM y4eBGHbIX
JEeUCTBUH.

PaccTaBiATb K03GOUIMEHTH] B ypaBHEHUAX XUMUYECKUX PeaKI i ¢ 0opoi Ha
aJITOPUTM YYeOHBIX JeHCTBUM.

CrieoBaTh NpaBUI/IaM M0JIb30BAHUSA XUMUYECKOH OCYJOH U IaGOPATOPHBIM
060pyZi0BaHHEM, A TAKXKE IPABUJIAM 00pallleHHs C BEl|eCTBAMH B COOTBETCTBUU
C UHCTPYKLMAMM 110 BbINOJHEHHIO J1a00PaTOPHBIX XMMHUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Ne/iarora.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIEel0BATENbCKOH JIeATENbHOCTH
Hay4HO-TOMYJISAPHYO JIUTEPATYPY XMMHUYECKOT'0 COAEPKaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypchl UHTepHeTa 110/ pyKOBOACTBOM Ie/iarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOY Ha
MHGOpMaIMI0 U3 y4e6HMKa U CTIPaBOYHbBIX MAaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH TOHATUHHBIN alnapaT Kypca XMMHH

Paspen 2. BaxxHeilllye npeAcTaBuTe/ U Heopranuyeckux Bemiects (30 4)
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Tema 3. Bosayx. Kucnopoga.
MoHaTue 06 okcnpax

(54)

Bo3ayx — cMech raszos. CocTaB Bo3ayxa.
Kucopos — ajileMeHT U IpocToe Bellle-
cTBO. 030H — a/i10mponHas Modugukayusi Kuciaopoda.

Haxox/ieHHe KUC10poJa B pupoe, GU3nyecKre U XMMUYEeCKHe

CBOMCTBA (peakluM OKUCJIeHUs, TopeHue). Ycl10BUs
BO3HHUKHOBEHMS U NpeKpalieHus ropeHust. [louaTue

06 OKCHAX.

Cnocobbl nosyyeHus Kucaopooa 8 1abopamopuu u
npomvluiieHHocmu. [lpuMmeHenure kucaopoga. Kpyrosoport
KHMCJI0PO/ia B IPUPO/E.

Tenso0801l agppekm xumuueckoll peakyuu, noHsImMue o
MepMoXuMu4eckoM ypasHeHuu, 3K30- U 3HJ0TEPMUYECKUX
peaxIusx.

Tonaueo (Hegpmb, y2oab u memaH). 3azpsizHeHue 8030yXa,
cnoco6ul e2o npedomspaujeHust. YcuieHue napHuUK08020
adpdpexkma, paspywieHue 030H08020 C/A0S1.

OemoHcTpauuu

B3aumopeiicTBre docdopa, cephl U KeJie3a C KUCJI0POLOM
(BO3MOXKHO HCIOJIb30BaHUE BU/IE0OTBITOB).
OnpefesieHre coJlep>KaHUsl KUCI0POJa B BO3yXe.
OnbIThL, JeMOHCTPUPYIOLLME YCJI0BUS BOSHUKHOBEHUS U
npeKpalieHus TOpeHus.

Nab6opatopHble 1 npaKkTMyeckne pabotbl
Jla6opamopHbwlil onbim:

O3HakoMJIeHHE € 06pa3naMHi OKCH/OB.
IIpakmuyeckas paboma:

Ne 4. [TosryyeHUe KUCJI0POAQ, U3yYeHHe ero CBONCTB.

BbiyucneHusi
— MOJIEKyJIHpHOﬁ MacCChbI KMCJIOPOJa ¥ 030Ha HAa OCHOBaHUH
ATOMHOI MacChl XMMHYECKOTO0 3JIeMeHTa
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX IpeBpallleHUH C UCN0/1b30BaHUEM OTIOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATH)C ONOPOI HA NAAH, CXEMY, KPAMKYIO 3anUCh
COCTaB BO3/yxa, PU3NYeCKHe U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/a, CIIOCOOEI
€ero NoJiyyeHus1, NpUMeHeHHe U 3Ha4eHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 20peHus U Med/1eHHO20 OKUC/eHUs C IPe/BapUTEIbHbIM
o6CcyXjeHueM apaMeTpPOB CPAaBHEHUS.

Co6upaTb NpUGOPHI /15 MOJYyYeHUs KUCI0PoAa (BbITECHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/ 10/, KOHTPOJIEM IleAiarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJI1 COCTaBJIeHUs GOpPMY.JI BELEeCTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUUYECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

O6BACHATD CYLIHOCTBb 3KOJIOTHYE€CKHUX HpOﬁJIEM, CBA3aHHBIX C 3arpA3HeHHUEM
BO3/yXa.

CnesfoBaTh nMpaBu/iaM 6e30nacHOM paboThI B 1a60PaTOPHUU NPH UCIOJIb30BAaHUU
XUMHYEeCKOH Mocy/ibl U 060pyA0BaHHUSA N0/, KOHTPOJIEM [Te[jarora, a Takxe
paBUJIaM 06pallieHus C TOPIOYHMH BEIeCTBAMH B OBITY.

HJIaHI/IpOBaTb " OCYyLIECTBJIATb HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
NMpOBOAUTH Ha6m0ae1-msq, AieJIaTb BBIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA o4
PYKOBOZCTBOM IeAarora.

YdacTBOBaTh B COBMECTHOM paboTe B IpymIIe.

Hcnosib30BaTh NpH BBIITOJIHEHUH y4e6OHBIX 3a/laHUH U B IIpoliecce
HCCJIeI0BATENbCKOM JIETEIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COZlepKaHus, CIpaBOuYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBO/ICTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIOPOH Ha
MHPOPMAIHIO U3 YYeOHUKA U CTPABOYHBIX MATEPHAJIOB C ONOPOH Ha IJIaH,
IPaMOTHO HCII0JIb30BaTh U3y4eHHBIH MOHATUHHBIN alnapaT Kypca XMMUU



Tema 4. Bogopoa.
IloHsATHE 0 KUC/IOTAX M COJISIX

(54)

Tema 5. KosinyecTBeHHbIE
OTHOLIEHHUA B XUMHUHU
(44)

Bogopos — ajileMeHT M npocToe BellecTBO. Haxox/ieHue B
npupo/e, pu3nuecKue U XMMHUYeCKHe CBOMCTBA (Ha mpuMepe
B3aUMO/eHCTBHS C HEMETaJIaMU U OKCUJJAMH METaJLJIOB),
NpUMeHEHUE, CNOCOObI NONYYEHUSL.

[loHsATHE O KUCJOTAX U COJISIX.

AemoHcTpaumun

[losryyeHue, cobMpaHue U paclio3HaBaHUE BOAOPOAA.
['openue Bopopoaa.

B3aumopericTBue Bogopoaa c okcugom megu(11).

Na6opatopHbie U npakTU4eckne paboTbl
Jla6opamopHblil onbim:

B3anMozelicTBHE KHCJIOT C MeTa/lJIaMu.
IIpakmuueckas paboma:

Ne 5. [TonyyeHHe BOAOPOAQ, U3ydeHHe ero CBONCTB.

BbiyucneHusi
— MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBAHMH aTOMHOM
MacCCbl XUMHUYECKUX 3JIEMEHTOB

KosnyecTso BemectBa. Mosib. MoJisipHas Macca. 3akoH
ABorazapo. MosisipHbIi 06bEM ra3oB. Pac4éThbl 0 XUMHUYECKUM
yPaBHEHHSIM.

JleMoHCTpanua
0O6pa3sybl BelleCcTB KOJIMYECTBOM 1 MOJIb.

BbiyucneHus

— 06bEMa, KOJIMUEeCTBa BEI[ECTBA ra3a 10 ero U3BeCTHOMY
KOJIMYECTBY BELIECTBA UJIH 00'bEMY;

— 06'bEMOB ra30B 10 YPaBHEHHUIO peaKI[MH Ha OCHOBE 3aKOHA
Oﬁ'béMHle OTHOHIeHl/Iﬁ ra3oB
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BelleCTB U UX NTpeBpalleHHH.

XapakTepusoBaTb (ONHCBIBaTh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOZOPOJA,
CrocoGbl ero MoJiyyeHusl, NpUMEHEHHE C ONOPOM Ha IJIaH, KPaTKYIo 3alUCh,
cxXeMmy.

Co6upaTb npubOp AJs MOJYyUYeHHUsI BOJOPOJA C UCII0Jb30BAaHUEM BU3YaJTbHOU
onopsbl

Hcnonb30BaTh XMMHUUYECKYH0 CHMBOJIMKY /LISl COCTaBJIeHHs GOpPMYJI BELECTB,
MOJIEKYJISIDHBIX ypaBHEHUH XUMUYECKUX PEeaKIUH € yyacTHEM BOLOPOJA C
OIOPOM Ha AJITOPUTM.

CiieioBaTh MpaBUJiaM 6€30MacHOM paboThl B 1aO0PATOPUHU IPHU UCIOJIb30BAHUHU
XMMHYeCKOH MOCy/ibl U 060pYy/JOBaHUS MO/ KOHTPOJIEM Ie/larora., a Takxe
npaBu/aM obpalleHHs C TOPIOYKMMH BellleCTBaMHU B ObITY

[I1aHMpPOBATh U OCYLIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
MPOBOAUTH HAGJIIOA€HHUS, [ieIaTh BbIBOJBI 110 pe3ysibTaTaM 3KCIEPUMEHTa MO/,
PYKOBO/CTBOM IleJiarora ¢ o6cy><ieHueM IJlaHa paboThbl, C UCN0/Ib30BAaHUEM
KJIMLIE.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.

[I1aHUpPOBATh U OCYILECTB/IATD HA IPAKTHKE XUMUYECKHE IKCIIEPUMEHTBI,
NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIepUMeHTa.

YyacTBOBaTb B COBMECTHOH paboTe B rpynme

PackpbIBaTb CMbIC/I U3yYaeMBIX IIOHATHH U IPUMEHSATDb 3TH OHATHS, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellieHUs] pacyéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYHCIATD MOJIIPHYIO MacCy BEIECTB; KOJIMYECTBO BelleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OIOpoM Ha o6pasel, Ha GOpPMYJIbl;

[TpoBOAUTE pacyéThl O ypaBHEHUSIM XUMHUYECKHUX PeaKIMH € OITIOpo# Ha
o6pasel], aJITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06 bEMa, MaccChl BellecTBa
110 U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce peareHTOB /M IPOAYKTOB
peakLuH.

BoicTpanBaTh pa3BEépHyThIe MMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopManuio U3 yueGHUKA U CIPABOYHBIX MAaTEPHAJIOB, TPaMOTHO HCII0JIb30BaTh
M3y4YyeHHbIH NOHATUHHBIH annapaT Kypca XMMHHU C IOMOLIbIO NTefjarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Boga, ee cocTaB, cTpoeHMe, MosieKy1bl. Pu3ndeckre CBOKMCTBA
BO/bl. AHA/IU3 U cuHMe3 — Memodbl U3yyeHusi cocmasd 800bl.
XUMHYeCKHe CBOMCTBA BOJbI

(pasJsioxkeHMe, peaKlMy C HATPHEM, OKCUAOM KaJIbL{Hs, OKCHJIOM
cepsbl V.

CoctaB ocHOBaHUH. [IoHsATHE 06 HHAUKATOpPAX.

Boda kak pacmeopumens. PacTBopbl. Pacmseopumocms geujecms
8 gode.

HacwlweHHble u HeHacblujeHHble pacmeopbl. MaccoBast A,0J1s
BellleCTBa B pacTBOpe.

Posb pacmeopos 6 npupode u 8 scu3Hu Yenoseka. Kpyzoeopom
8000l 8 npupode. 3arpsisHeHUe NPUPOAHBIX BoJ. OXpaHa

Y 0YMCTKA IPUPOJHBIX BOJ,.

OemoHcTpauuu

JJIeKTPOJIM3 BOJbl; CUHTE3 BOJbI; B3aUMO/JeICTBHE BOZAbI C
MeTassiamu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHKE
BU/IEOMaTepHaOB).

PacTBopeHUe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUCJIOT U 1jes104YeH ¢ IOMOIIbIO
WH/IMKaTOPOB.

Na6opaTtopHble 1 NpaKTUYecKne paboTbl

IIpakmuueckas paboma:

Ne 6. [IpuroToB/ieHHEe PACTBOPOB C ONpeieIEHHON MacCOBO
JloJIell pacTBOPEHHOTO BelleCTBa.

BbiyucneHusi
— C UCII0JIb3OBaHHWEM IIOHATHUA «MacCCOBad A0Jid BellleCTBa B
pacTtBope»
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PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAaHUU CBOMCTB BeleCTB U UX IpeBpallieHuH ¢ MOMOLIbIO lefjarora.

XapakTepusoBaTb $U3NYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ POJIb Kak
pacTBOPUTEJISA B IPUPOAHBIX MIPOLIECCAX C ONIOPOM Ha IJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHUs XUMUYECKUX peaKIUH C y4aCTUEM BOJbI C ONIOPOM Ha
CXeMy.

OO'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C 3arpsi3HEHUEM
MPUPOJIHBIX BOJ], CIOCOGBI OYUCTKU BOJIbI OT IPUMECEHN, MEPHI 110 OXPaHE BOJ,
OT 3arpsA3HEeHUA [10CJjIe NpeBApUTEIbHOI0 CTPYKTYPUPOBAHUA MaTepuraJa.

HﬂaHI/IpOBaTb H OCYyLIECTBJIATb HAa NIPAKTHKE XUMUYECKHEe 3KCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, 1eIaTh BbI-

BOJbI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 110 KOHTPOJIEM IleJarora, ¢
HCNOJIb30BAaHUEM KJIUILIE.

CnenoBaThb NpaBuJaM 6e30mMacHoOi paboThl B JaGOPAaTOPUU NPU UCIIOIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUSA 110/ KOHTPOJIEM Ilefarora.

HpOBOAl/ITb BbIYUCJIEHHUA C IPUMEHEHHWEM ITOHATUA «MaCcCoBad A0Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

Hcnonb30BaTh Npy BEINOJHEHUH YYeOHBIX 33/JaHUH U B Ipoliecce
HCCIe[loBaTEIbCKOH J1eiTeIbHOCTH HAay4YHO-NIONYJISIPHYIO JINTEPATypy
XMMHUYECKOT0 COZlepKaHus, ClIpaBoYHble MaTepHasbl, pecypchl MHTEpHETA
10/}, pyKOBO/CTBOM Ie/iarora.

BbicTpanBaTh pa3BEépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpMalMIO0 U3 y4ebHMKa U CTIPAaBOYHbBIX MaTEPHAJIOB, TPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN IOHATUHHBIN aNnapaT Kypca XMMHUH [0CJIe
npe/iBapUTENbHOIO CTPYKTYPUPOBaHUSA MaTepyaa



Tema 7. OCHOBHBIE KJIaCChl
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccuduxanusa HeopraHU4ecKUX CoeAMHEHUH.

OKcHABL: COCTaB, KJ1accuPUKalus (OCHOBHBIE, KHCJIOTHBIE,
amM@omepHble, Hecos1e06pasyrowjue Ha npuMepe okcuda yziepoda
Il u okcuda asoma Il, HomeHKJIaTypa. [lo/1yyeHue OKCUJI0B
(B3aMmopgeincTBMe c BOAOM, KNCIOTaMM, LLLEN0YaMM).

OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpUMble OCHOBAHMSA), HOMEHKJ/IaTypa.

KucsoTsl: cocTaB, KJaccuduKalys, HOMEHK/IAaTypa, GusnyecKkye
Y XMMHU4YeCKHe CBOMCTBA (B3aUMO/lefCTBHE C OCHOBHBIMU
OKCH/IaMH COJIIMU Ha IpUMepe COJITHON U CEPHOH KUCIOT),
€noco6bl nosy4erus. P ak THBHOCTH MeTaJlJIOB.

CoJiu (cpefiHUE): HOMEHKJIATYPA, CNOCO6bI NOAYHeHUS,
B3aUMO/IeHCTBHE COJIEH ¢ META/UIAMHU, KUC/I0TaMH, LiieJI04aMu U
COJISIMHU.

['eHeTHYecKas CBSA3b MeX/Y KJIaCCAMU HEOpraHUYeCKUX
coeguHeHul. ['eHeTH4eckue psaabl. [loHATHe 06 aMpOTepPHBIX
I'MIPOKCH/IaX Ha IpUMepe [IMHKA U aTlIOMUHUA. XUMUYeCKHe
CBOMCTBA - B3aMMO/leICTBHE C KUCIOTAMU U 11|eJI09aMH.
PasJioxkeHue Npy HarpeBaHUM.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BEUIECTB PAa3JIUYHbBIX KJIACCOB.
B3auMozielicTBHEe pacTBOpa CEPHOU KHUCIOTHI C OKCUZ,0M
meau(Il).

Peakuus HeHTpasu3anuy.

BbITecHeHHE OZJHOTO MeTaJlJIa IPYTUM M3 pacTBOpa COJIU.

Na6opatopHble 1 NpakTMueckne paborbl

JlabopamopHble onbimui:

B3anMopelicTBHe KMCJIOT C MeTa/lJIaMH.

[ToslydeHre HepaCTBOPUMBIX OCHOBAHHUI.

B3anMozelicTBUe HEPACTBOPUMBIX OCHOBAHUM C KUCIOTaMHU.
Pasnoxenue rugpoxkcuga Megu(1l) npu HarpeBaHUMU.
IIlpakmuyeckas paboma:

Ne 7. PemeHue akcriepruMeHTa/IbHBIX 33/ja4 110 TeMe «OCHOBHbIE
KJ/IaCCbl HEOPraHUYeCKUX COeiUHEeHUM».

BbiyucneHus
— 10 YpaBHEHHUAM XUMHYECKUX peaKL[I/II‘/'I

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COSANHEHHH 10 MAabIoHy.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHUSI.

CocraBnenne GopMya OCHOBHBIX KIIAaCCOB HEOPTaHUIECKHX COSTUHEHUH U Ha3bIBaHHE
UX II0 MEXyHapOJHO! U TPUBUAIBHOM HOMEHKIIATYpE C UCIIOJIb30BAHUEM
OIIpe/IeNICHNS U TaOJINIIBI PACTBOPHMOCTH.

KnaccnpumupoBanne n3ydaeMbIX BEIECTB [0 COCTAaBY U CE0UCHMEam ¢ OIIOPOH Ha
OTIPE/IeNICHNUS, CXEMBI M TaOJINIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTndeckas B3aUMOCBSI3b
OCHOBHBIX KJIaCCOB HEOPTaHWYECKHUX COETUHEHUIN MOJ] pyKOBOACTBOM Ieqarora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XUMHUYECKHX CBOMCTB
U3YYEHHBIX KJIaCCOB, TPYIII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOIb30BAHHEM
cxeMbl «I'eHeTHuecKkasi B3aUMOCBSA3b OCHOBHBIX KJIACCOB HEOPIaHUYECKHX
COEIMHEHUIN» 0] PYKOBOACTBOM IIeJjarora.

CocraBieHre MOJIEKYJIIPHBIX YPaBHEHUH peakLuil, WUTIOCTPUPYIOIINX XUMUYECKUE
CBOICTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl s BEMECTB U3yUEHHBIX KIIaCCOB,
TPYIII, a TAKXKe MTOATBEPIKJAIOIINX TeHETHIECKYIO B3aUMOCBS3b MEXITY HIMH, C
OTIOpOii Ha BEpOATBHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJNEKYIAPHBIX YPAaBHEHHH PEAKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyromuX BEIeCTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakiuii KoaudecTBa, 00bEMa, MacChl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM POIYKTOB PEaKIUH 110
AITOPUTMY.

IInanupoBaHue 1 OCYLIECCTBICHUE HA IPAKTUKE XUMUYECKOT0 IKCIIEPUMEHTA U
HaOJIIOAEHNUS O] PYKOBOJICTBOM YUHUTEIIS.

DopmynpoBaHUE BBIBOIOB O PE3yJIFTaTaM SKCIIEPUMEHTA C UCIOTb30BaHIEM
OTIOPHEIX CIIOB.

DopmynrpoBaHUE C MOMOIIBIO MEarora U BBITOIHEHNE MTPaBHII Oe301IacHON paboTHI B
71a00paTOPHH MPH HCHOIB30BAHUH XUMHUIECKOH MOCYBI B 000pyIOBAHUS.
Hcnonb3oBaHue NPy BHIMOJIHEHNH y4eOHBIX 33/IaHUI U B TIpoIiecce
HCCIIEI0BATENBCKON IESTENbHOCTH HayYHO-TIONMYJIIPHON JINTEPATyphl XUMUYECKOTO
COZIepXKaHMs, CIPaBOYHbBIE MaTepHallbl, pecypchl VIHTepHeTa, ocyliecTBICHUE BBIOOpa
MOJ PyKOBOJCTBOM I€/1arora.

BricTpauBanue pa3BEpHYTHIX TUCBbMEHHBIX M YCTHBIX OTBETOB C OMIOPOM Ha
nH(OPMAIHIO U3 yIeOHHUKA U CIIPAaBOYHBIX MAaTEPHAIIOB, TPAMOTHOE HCIIOIb30BAHHE
M3YYIEeHHOTO ITOHATHIHOTO aImapaTa Kypca XUMHH C HCIIOb30BaHNEM IIIaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTpoeHue aTOMOB. XMMHY€eCKas CBA3b. OKMC/IMTE/ILHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MepnoaMUeCcKUii 3aKOH U
MNepuognueckas cucrema
XUMUYECKUX I/IEMEHTOB

A. U. MeHgene-eBa. CtpoeHue
atoma (7 4)

[lepBble NONBITKU KJAaCCUPUKALUU XUMUYECKUX 3J1EMEHTOB.
[ToHsATHE O rpyNIax CXOAHBIX 3JIEMEHTOB (1L[eJI0YHbIE U
1[eJIOYHO3eMeJIbHble MeTaJlJ/Ibl, FaJIOTeHbl, HHEPTHBIE ra3bl).
InemeHmol, Komopble 06pasyrom

amg@omepHbie okcudbl U 2UOPOKCUODBL.

[lepuoanyeckuii 3akoH u [leprou-yeckas cuctema
XMMUYecKux 3eMeHTOB /. U. MeHpeneeBa. [lepuo/bl, rpyninsl,
noArpynnel. ®U3nyecKUil CMbIC/ NOPSAKOBOTO HOMepa
3JIeMeHTa, HOMepOB Nepro/ia U IPyMIbL.

CtpoeHue aToMoB. COCTaB aTOMHBIX s/iep. M30monbl.
JnekTpoHbl. CTpOeHHE 3EKTPOHHBIX 060JI04EK ATOMOB MEPBBIX
20 XUMUYEeCKUX 371eMeHTOB [lepruouyeckoil cucTeMbl

. U. MeHpeneeBa.

XapaKTepUCTHKA XMMHUYECKOI0 3/71eMEHTa 110 ero N0JI0XKEeHUIO B
[lepuoanyeckoit cucreme /. U. MeHpeneena.

3aKOHOMEpHOCMU U3MeHeHUsl C80liCM8 3/1eMeHMOo8 MA1blX
nepuodos u 21asHbIX N002pynn 6 3a8UcUMoCmu 0m amoMHO20
(nopsidkogozo) Homepa.

3nauenue [lepuoduyeckozo 3akoHa u Ilepuoduyueckoil cucmembl
XUMUYECKUX 3/1eMeHMO08 0151 pa3sumust HayKu U Npakmuku.
/. H. MeHdenees — yuéHblil, nedazoz u 2pajicOaHuH.

OemoHcTpauuu

KopoTkomnepuoaHas u JJIMHHONepHouAHas GopMbl
[leproanyeckol cUCTEMbl XUMHUYECKUX 31eMEHTOB

. U. MeHpeneesa.

O3HakoMJIeHHe ¢ 06pa3iaMi MeTa/lJIOB M HEMETAJLJIOB.

Na6opatopHbie U npakTU4eckne paborTbl

JlabopamopHulii onbim:

B3auMojeicTBHE T'MAPOKCHAA IIMHKA C pACTBOPAMU KHCJIOT U
ies049en
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PackpbIBaTb CMbIC/I IEPUOAMYECKOI0 3aKOHA 10/, PyKOBOJCTBOM Ilejiarora.

[ToHHMaTb CyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHX
3/71eMeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeJMHEHUH OT M0JIOXKEHUS B IEPUOANYECKOH CHCTEME U CTPOEHHsI aTOMA C
HCIIO0JIb30BAaHHUEM CXEM U TAGJIHII.

YcTaHaB/IMBaTh CBSI3b MEX/IY [T0JIOKEHUEM 3JIEMEHTA B IEPUOJUIECKOH CUCTEME
Y CTPOEHHEM €ero aToMa (CoCTaB U 3apsij s4pa, 061ee YUC/I0 3JEKTPOHOB U
pacrpe/iesieHHe UX 110 3JIEKTPOHHbBIM CJI0SIM) IO 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEHUs CBOMCTB 3JIEMEHTOB U UX COEJUHEHUH 110
rpynnam u nepuogam [lepuoiuuecKoil CUCTEMBI C HOMOLbIO eAArora.
XapaKTepu30BaTb XMMUYECKHUE 3JIEMEHTHI IEPBbIX TPEX IEPUO/IOB, Kalus,
KaJIbIIsI 10 UX MoJIoKeHuIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CnenoBaTb NpaBuaM 6e30MacHOM paboThl B JaGOPAaTOPUU NPU HUCIOJIb30BAaHUHU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ilefarora.

BoicTparBaTh pa3BépHyThle NMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOH Ha
rHdopMalHIo U3 y4eOHHKA U CIPAaBOYHBIX MaTepHaIoB, IPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN NOHATUNHBIN annapaT Kypca XUMHUH T0cjIe
CTPYKTYpHUpPOBaAHUS MaTepHasla C UCI0JIb30BaHUEM KJIHILE.

Hcnonb3o0BaTh NpH BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI ydeOGHHKa [ocIIe
CTPYKTYypUpOBaHUs MaTepHasa, CipaBoYHble MaTepuasl ([lepuoanyeckyro
CUCTeMY XMMHUYeCKuX asieMeHTOB /l. U. MeHzies1eeBa, TabIULy paCTBOPUMOCTH
KHMCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUHN PSAJL HaNpsDKEeHUH
MeTaJlJIOoB).

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM JIeITeIbHOCTH HAyYHO-NONYJISPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcel MHTEpHETa Moz
PYKOBOACTBOM Iearora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-

BOCCTaHOBUTE/IbHbIE peakuuun
(84)

9 KJIACC

JnekmpoompuyamenbHOCMb AaTOMOB XUMHUYECKHX 3J1EMEHTOB.
XrMuyeckast cBA3b (MOHHAsA, KOBaJIEHTHAs OJIApHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKUC/IEHHUS.

OKUCIUTENBbHO-BOCCTAHOBUTE/IbHBIE peakuuu (OBP). [Iponeccel
OKMCJIEHHUS] U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJIU.

AemoHcTpauumn
OKUCIUTENbHO-BOCCTAHOBUTEJIbHBIE PeaKIMU: TOpeHue,
peakLMu pa3JIoKeHus, COeJUHEeHUS

(2 4 B HEzemto, Becero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH 0/, pYKOBOACTBOM IleZlarora.

OnpefiesTh BUJ XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefieATh CTeNeHb OKUCJIEHUS XUMUYECKOT0 3JIeMeHTa 110 GopMyJie ero
COeJMHEHUS C UCMOJIb30BAaHUEM QJITOPUTMA.

OnpezenisiTh 3/1eMEHT (BELIECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb IPOLECCOB OKUCJIEHUsI U BOCCTAHOBJIEHHUS.

CoCTaBJISITh 3/IEKTPOHHBIN 6aJIaHC C yYETOM YMC/IA OTJAHHBIX U HPUHSTHIX
3JIEKTPOHOB.

CocTaBJIsITb YypaBHEHHE OKUCIUTEbHO-BOCCTAHOBUTEIbHON peaKIy 0
QJITOPUTMY pa360pa OKUCIUTENbHO-BOCCTAHOBUTENbHON PEAKIUHU.

HWcnosib30BaTh NPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI Y4eOHUKA MOC/Ie

CTPYKTYpHUPOBaHHs MaTepuaJia, CIpaBoOYHble MaTepuaJibl (IepHOJUYECKYIO
CHCTeMY XUMHUYeCKHX 31eMeHTOB /l. U. MeHze1eeBa, TabIULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CoJIeH B BOJie, 3JIeKTPOXUMHUYECKUH Psij| HANPsDKeHUH
MeTaJlJoB).

MpumepHble Tembl,
pacKpbiBaloLme faHHbI pasgen
nporpammel,

M KOIMYECTBO 4acoB, 0OTBOAUMOE
Ha UX U3yyeHune

OCHOBHOE cofiep}KaHue

OCHOBHbIe BUAbI AeATENbHOCTU
obyuarowmxca

Paspes 1. BemecTBo ¥ XuMu4yeckue peaknuu (17 1)
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IloBTOpEHUE U YTyGIeHHne
3HaHMI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(54)

[leproanyeckuit 3akoH. [lepuosnyeckas cucTeMa XUMHUYeCKHX
asiemeHTOB /I. 1. MengaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B M3MeHEeHHH CBOVCTB XMMHYECKHUX 3JIeMEHTOB NepBbIX TPEX
NepUO/I0B, Ka/IUs, KaJbLUA U UX

coelMHEHUH B COOTBETCTBUHU C [10JI0XKEHUEM 3J1eMEHTOB B
NepruoANYecKor CUCTeMe U CTPOeHHEeM UX aTOMOB.
Knaccudukanys 1 HOMeHKJIaTypa HeOpraHUYeCcKUX BellleCTB
(MexayHa-poJiHasl U TpUBHUAJIbHAsA). XUMHUYeCKHe CBONCTBA
BelLl|eCTB, OTHOCAIMXCSA K Pa3/JIMYHBbIM KJlacCaM HeOpraHU4YeCKUxX
coeIMHEHUH, UX reHeTHYecKas CBSI3b HEOPraHU4YeCKUX BelleCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYECKOH CBA3U U TUIIBI
KPUCTA/INYeCKUX PelIETOK. 3a8ucumMocmsb ceolicme seujecms om ux
cmpoeHusl.

JleMoHCTpanum

1. Moze/iM KpUCTa/IJINYeCKUX PeIléTOK HeOpraHu4eCKUXx BelllecTB.
2. KopoTkonepuogHas v AJMHHONIepHoAHasA GOpPMBbI
[leproanyeckol cCUCTEMbl XUMHUYECKUX 31EMEHTOB

J. U. MeHngeneeBa

XapaKTepH30BaTb XUMHUYeCKHe 3JIeMeHThI TepBbIX TPEX IePUOA0B, Kalusi U
KaJbLus 10 UX NoJ10KeHuIo B [leproguyeckoit cucteme /[l. U. MeHieneeBa ¢
OTIOpOH Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HeOpraHUYeCKHe BellleCTBA U3y4YeHHBIX
KJIACCOB C OMOPOU Ha CXeMY, TAGJIHUIy PACTBOPUMOCTH.

OnucelBaThb 061IMe XMMHUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHBIX KJIAaCcCOB,
NOATBePXAaTh CBOMCTBA NPUMepaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMHUYECKHUX PEAKIUH C OOPO Ha CXEMY.

OnpezesnsaTb BUA XUMHUYECKOH CBSA3U M THUI KPUCTALIMYECKOH peléTKU
BEIECTBA C ONIOPOM HA CXEMY.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOeHUSs Noc/e
npe/BapUTeIbHOr0 pas6opa.

BoicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YyCTHbIE OTBETHI C ONIOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoOB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

HWcnosib30BaTh NpHY BBINIOJHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/lel0BaTebCKOM eI TeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTepaTypy
XMMHMUYECKOT0 COJilep>KaHus, ClIpaBOYHbIe MaTepuaJbl, pecypcbl UHTepHeTa
MO0Ji PyKOBOJCTBOM IeJiarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XUMHUYECKHX peaKuuii
(44)

Knaccuduxanus XMMHAYeCKHUX PeaKkMi Mo pa3InyHbIM IPU3HaKaM
(Mo YMCJIy M COCTaBY YYaCTBYIOLIMX B PeaKL MU BELIeCTB, N0
mensi080My 3gghekmy, no usMeHeHuto cmeneHell OKUCAEHUS
XUMUYECKUX 3/1eMeHIM08, N0 06pamuMocmu, no y4acmuro
Kamaauzamopa).

IK30- U 3HOOMepMuYecKue peaKyul, mepMoXUMUYecKue ypagHeHusl.
[oHsmue o ckopocmu xumuyeckoll peakyuu. [IoHsimue 0 20M02eHHbIX
U 2emepoz2eHHbIX peakyusix. [lonssmue 06 06pamumbix

U HEO6PAMUMBIX XUMUHECKUX peakyusix. [IoHsmue o XumMuyeckom
pasHosecuu. Pakmopbl, 8AusOUUE HA CKOPOCMb XUMUYECKOU
peaxkyuu u no/a0xiceHue XUMU4ecKo20 pasHo8ecCuUsl.
OKHCJIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKLUH (31eKTPOHHBIH
6aJlaHC OKUCJIUTETbHO-BOCCTAHOBUTENBHOM peaKLru).

JleMoHCcTpanum

1. 3aBUCHMMOCTb CKOPOCTH XMMHUUYECKOM PeaKL MU OT Pa3IMYHbIX
daxTopoB.

2. BospelicTBue KaTaM3aTOpa HAa CKOPOCTb XMMUY€CKOH peaKLUu.
3. [IpuMepbl HEOGPATHUMBIX M 06PATUMBIX PEAKIIUH.

4. CmelleHNe paBHOBECUS XUMHYECKON peaKLhU.

Buruucaenus
— KOJIMYEeCTBa BelLleCTBa, 06'béMa U MacChl peareHTOB WU
NPOAYKTOB [0 YPaBHEHUSIM XUMHUECKUX peaKLui

PacKpbIBaTh CMBIC/ U3y4aeMbIX HOHATHHI U IPUMEHSITh 3TH MOHATHS IPU
ONHCAaHUU CBOHCTB BelLl|eCTB U UX NpeBpalleHH .

KraccuouunpoBaTh XMMHUYeCKHE peaKLUU 10 pa3JIMYHbIM IPU3HAKAM.

YcTaHaB/IMBATh 3aBUCUMOCTb CKOPOCTH XUMHYECKOU PeaKIMH OT Pa3/IMYHbIX
$aKTOPOB MO/ PYKOBOACTBOM YYHUTEJIS.

[IporHo3upoBaTh BO3MOXKHOCTH IPOTEKAHUS XUMUYECKHX NPEBPallleHHH B
Pa3JIMYHBIX YCI0BUSIX MOCJIEe NPeABAPUTENLHON PabOThI.

OnpezensiTh OKUCJIUTENb U BOCCTAaHOBUTEJb B OBP.

CocTaB/ATH 3/7IEKTPOHHbBIN 6ajlaHC peaKkLUU.

[IpoU3BOJUTE BBIUUCAEHHUS 10 XUMUYECKUM YPABHEHHUSM M0 aJITOPUTMY.

BrIcTpanBaTh pa3BEpHYThIe NUCbMEHHbIE U YCTHbIE OTBETHI C ONOPOH Ha
“HOpMaIHIo U3 Y4eOHUKA U CIPAaBOYHbIX MaTEPHUAJIOB, TPAMOTHO
HCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN annapaT Kypca XUMHUU 0CjIe
Mpe/BApUTEIBHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosib30BaTh MPU BBIMOJHEHHUU Y4e6OHbBIX 33/JaHUH U B ITpolecce

UCCJIeI0BATE/IbCKOM [IeITeIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/Iep’KaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEpHETA
10CJIe KOHCYJIbTALMH C I1€JJaroroM.
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Tema 2. J/1eKTpoIUTHYECKAS
Aucconyanus. XuMHYecKHe
peakuMu B pacTBOpax

(84)

Teopus 3/IeKTPOIUTHUYECKON JUCCOLMALLMU. JJIEKTPOJIUTHI U
He3JIEKTPouThl. KaTHOHBI, aHHOHBL. MexaHusm duccoyuayuu
gewjecme ¢ pasAuYHbIMU 8UAAMU XUMUYECKOU cesizu. CmeneHb
duccoyuayuu. CuibHbIE U Caa0bIe 3JEKTPOJIUTHI.

Peakunu HOHHOTO 0GMEHa, YCI0BUsS UX IPOTeKaHHUsl. loHHbIe
ypaBHEHHUS peaKUil.

XUMHUYeCKHe CBOMCTBA KUCJIOT, OCHOBAaHUH U COJIEH B CBETE
npeACcTaBJeHUH 06 3JIEKTPOTUTUYECKOH Arcconnannu. Cpeaa
pactBopa. [loHsTHE 0 TUAPOIU3E COJIEH.

KavecTBeHHbIE peaKIIUM Ha KATHOHBI

Y @aHHUOHBI : XJIOPU/JI-, 6pOMU/], HO3U/-, CYJIbdaT-, KApOOHAT-,
cunukKaT-$ocdaT- aHUOHBI, TUAPOKCU/I-UOHBI KaTUOHBI aMMOHHUS,
MarHus, KaJbliusi, aJIIOMUHUS, KeJie3a 2+, 3+, IIUHKa,
NPHUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMOHCTpanumu

JJIeKTpUYecKasi IPOBOAMMOCTb PACTBOPOB BELIECTB; ABUKEHHE
HOHOB B 3JIEKTPHUYECKOM IOJIE.

OnbIThI, WIJIHOCTPUPYIOIHE MPU3HAKH MPOTEKAHHUS peaKIuit
HOHHOI'0 0OMeHa.

OmnbITHI [10 ONPeIeJIEHUIO CPe/bl B pacTBOpax coJiel (xJopuja
HATpHsl, KapOOHATA HATPUS], XJIOPUAA [IMHKA).

JlaGopaTopHble U NPpaKTHYECKUE

pa6oThbl

JlabopamopHbwlil onbim:

Ne8Peakunu HOHHOTO 06MeHa B paCTBOPax 3JIEKTPOJIHUTOB:
cyabdara meau(ll)

Y 1[€J109H, KapOoHaTa HATPUS U COJITHON KUCJIOThI, peaKLUs

HeUTpaJu3aluy MexAy TMAPOKCU/0M KaJlUsl U COITHON KUCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha NOHbI B pacTBOpE.
IIlpakmuyeckas paboma:

Ne 1. PemieHue akcrepuMeHTa/bHbIX 3a/1a4 110 TEME.
Bwruucaenus

— [0 YpaBHEHHUAM XMMUYECKUX peaK Ui

PackpbIBaTb CMbIC/I U3y4aeMbIX IOHATHH, @ TAK)Ke CMBIC/I TEOPUHU
3JIEKTPOJIUTUYECKOH AN CCOLIMALIMY C OLIOPOH Ha CXeMBI.

O6BbACHATD NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJJHBIX PAaCTBOPOB C IIOMOLIIbIO TTe/iarora.

CocTaBJIsITh YPaBHEHUS JUCCOLMALMU KUCJIOT, 1eJI0YEH U COJIEH, TOJIHbIE
Y COKpalléHHble HOHHBIE YPAaBHEHHUsI XUMUUYECKHUX PEAKIIMH HOHHOTO
obMeHa.

[11aHUPOBATh U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHHUS, Jie/1aTh BBIBO/IbI 110 Pe3yJIbTaTaM 3KCIEPUMEHTA
MocJie npeABapUTeJbHON paboOThI.

CiieoBaTh MpaBUiaM 6€30MacHOM paboThl B 1a60OPaTOPUHU TPHU
HCIOJIb30BAaHUH XMMUYECKOH NOCY/Ibl ¥ 060PYA0BaHUs 10/, KOHTPOJIEM
nejarora.

[Ipou3BOAUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHUSIM.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHBIE OTBETHI C OTIOPOi Ha
rHopMaIHIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaJoB, TPAaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH T0cjIe
npe/iBapUTEbHOTO0 CTPYKTYPUPOBAHUS MaTepHaa.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce
HCCJIelOBATebCKOM JIeATEIbHOCTH HAyYHO-NIONYJISAPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHusl, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJIe KOHCY/IbTAIUHU C 11e/Jarorom.

Paspen 2. HemeTa/Ulbl M MX coeJUHEHUS (24 )
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Tema 3. O61masn
XapaKTepUCTHKa XUMHU4YeCKUX
3jieMeHTOB VIIA-rpynnsl.
FanoreHnsl

(44)

O61m1aa xapaKTepUCTHKA rajoreHoB. 0cO6eHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe /JIs HUX CTeNleHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BelIeCTB — rajJioreHoB. XUMHYECKHE CBOMCTBA HAa MPUMepE XJIopa
(B3auMopecTBYE C MeTalJIaMH, HEMeTaJlJlaMH (BOZOPOJIOM U
KHUCI0poJioM), wesaouamu). XiopoBoaopo. CoisiHasi KUCJI0TA,
XUMHYeCKHe CBOWCTBA, ho/yyeHue, TpruMeHeHre. KauecTBeHHbIe
peakiuy Ha rajoreHu/i-MoHsl. Jelicmaue x/10pa u x10posodopoda Ha
0p2aHU3M 4es08eKd. BaxHeHIIMe XJIOPU/bl U UX HAX0XK/EHHE B
HpUpOJE.

JleMoHCTpanumu
BujeomaTepuasbl: raJoreHbl ¥ UX COeJUHEHMUS.
O6pa3sibl XJIOPUAOB.

JlaGopaTopHble U NPpaKTUYeCKHe PaGOThI
Jla6opamopHblii onvim:

PacriosHaBaHMe XJI0pH/-HOHOB.

Ilpakmuyeckas paboma:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3y4eHUe e€ CBOUCTB.

Buvruucaenus
M0 ypaBHEHUSIM XUMHUYECKUX PeaKLIUH.

O6'BACHATD 06111Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJ/IJIOB U UX
coeIMHEHUH B peJie/1ax MaJjIbIX HEPUO/I0B U IJIaBHBIX O IPYIIT
[Teprouyeckoi cUCcTEMbl XUMHUYECKHUX 3JIEMEHTOB C YYETOM CTPOEHHS UX
aTOMOB C HCIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA NPOCTHIX BELIECTB
rajloreHoB (Ha IpUMepe XJIopa) U CJIOKHBIX BEIEeCTB (XJI0POBOAOPO/a,
XJIOpU/A HAaTpHsl), CIOCO6BI UX OJIYyYeHHs], IPUMEHEHHUE U 3HAYEHHE B
NpPUPO/ie U )KU3HU YeJI0BEKA NI0C/Ie CTPYKTYPUPOBAaHUS MaTepHasa.

OnpefiensiTh TaJIOTeHU/-HOHBI B PACTBOPE C UCNOJIb30BAHUEM Ta6/IUILbI
"XapakTepHble peaKL[M1 Ha aHUOHBI".

[11aHUPOBATh U OCYILIECTBJIATh HAa IPAKTHUKE XUMUYECKHUE SKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHUS, JIe1IaTh BIBO/bI [0 Pe3yJ/IbTaTaM IKCIIepUMEHTa
MocJie MpeiBapUTEbHOU PabOTHI.

Tema 4. O6mas
XapaKTepUCTHKAa XUMHYECKUX
ajieMeHTOB VIA-rpynnel. Cepa
U eé coeguHeHuUA (5 4)

O6u1as xapakTepucTuKa 3jeMeHToB VIA-rpynnsl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /i HUX CTeIeHU
okucyeHus. CTpoeHne U pusnyeckre CBONCTBA MPOCTHIX

BellleCTB — KHUCJI0POJa U Cephl.

AnnotrponHsle MoAuUKALMH KUCJI0POJA U cepbl. XUMUUYECKHe
CBOMCTBA cepbl. B3auMoeiicTBYE C HeMeTalJlaMU - BOJOPOAOM U
KHUCJIOPO/IOM, MeTa/lJIaMH, KOHIIEeHTPUPOBAaHHBIMU a30THOU U
cepHoOU kucaoTamMu. CepoBoiopoj, CTpoeHHe, Gu3ndecKre

OO6'BSCHATDH 001IKie 3aKOHOMEPHOCTU B NU3MEHEHHUH CBOUCTB 3/1eMeHTOB VIA-
CPYIIbI U UX COEJUHEHUH
C y4ETOM CTPOEHHS UX aTOMOB C ONOPOU Ha cxeMy "Hi3MeHeHUe paJiycoB B
noArpynmax"”.

XapakTepu30BaTh pU3UYECKHE
1 XUMHUYECKHe CBOMCTBA NPOCTOr0 BelleCTBa CEPhI U €€ COeJUHEHU
(cepoBOAOPO/A, OKCHU/IOB CEPBI, CEPHOU KHCIOTHI, Cy/1b}ATOB), CIOCOOBI UX
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Y XUMHUYeCKHe CBOHMCTBa (KI/ICJIOTHbIe 44 BOCCTaHOBHTeJ’IbeIe]. MoJiy4eHHd, IpUMEeHeHe U 3Ha4eHHe B IpUpoJe U )KU3HHU YeJIOBEKa C

OKcHAbI cepbl KaK NpeJcTaBUTEN KUCJIOTHBIX OKCH0B. CepHas OMOPOH Ha CXeMY U ILJIaH.

KHCJI0Ta, PU3UYecKHe U XUMUYeCcKHe CBOMcTBa (061ue KakK OnpefensTh HaIMYKe Cy1bdaT-UOHOB B PacTBODE.

NpeACTaBUTEJIS KJIacca KUCJIOT U cneyuduueckue), IpuMeHEHHE. OOG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C TepepaboTKOU
CepHHUCTast KUCJIOTA. COeJMHEHUH cepbl IT0CJIe CTPYKTYPUPOBAHUS MaTepHyaJa.

Xumuueckue peakyuu, nexcaujue 8 0CHo8e NPOMbIULIEHHO20 CNOCO6a [11aHUPOBATh U OCYLLIECTBJIATh HAa IPAKTHUKE XUMUYECKHUE SKCIIEPUMEHTHI,
no/y4eHusl cepHoll Kuca1omeol. Annapamsl u npomekarujue 8 Hux NPOBOJUTH HAGJIIO/IEHHS, [Ie/1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.
npoyecce! (Ha npumepe npouzsodcmea cepHoll KUC/10mbl). CnenoBaTb NpaBUaM 6e30macHoi paboThl B JaGopaTOpUU NpU

CoJ1u CepHOM KUCJIOTbI, KAYeCTBEHHAs peaKLUsl Ha Cy/bdaT-HOH. HCIOJIb30BAHUH XMMUYECKOH NOCY/Ibl ¥ 060PY0BaHUs 10/, PYKOBOJICTBOM
Haxox/ieHHe cephl U €€ coeJUHEHUH B NpUpoie. Xumuyeckoe nezjarora.

3aepsizHeHuUe okpyscarouell cpedsl coeduHeHUAMU cepbl (Kucaomuble | [IpoM3BOAUTH BHIYUCAEHUS 10 XUMUYECKUM YPAaBHEHHUSAM 110 aJITOPUTMY.
doowcdu, 3az2psizHeHue 8030yxa U 8000EM08), cnocobbl €20 HWcnosib30BaTh NPU BBIMOJHEHUH YYE€OHBIX 33/laHUN TEKCThI Y4eOHUKA,
npedomepaujeHusl. cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX

asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBaHUH U coJied B BOJIe, 3JIEKTPOXUMUYECKUH s HAaNpsKeHU N
MeTaJlJIoB).

Hcnonp30BaTh NpU BHINOJHEHNH YYeOHbIX 3aJlaHUH U B IIpoliecce

JleMOHCTpanumu
Kosnekuuu (BueomMaTeprasbl): cepa U eé coelHHEHHUS.
OGyryinBaHMe caxapa MoJ elCTBUEM KOHIeHTPUPOBAHHON CepHOU

KHCJIOTBI. o

HCC/IeJ0BATEIbCKOM JIesITe/IbHOCTH HAYYHO-NIOMYJIAPHYIO0 JIUTEPATYPY
JlaGopaTopHble U NPpaKTUYeCKHe PaGOThbI XMMHYECKOI0 CO/IepXKaHus, CIpaBOYHbIE MaTepHaslbl, pecypcbl MHTepHeTa
JlabopamopHble onbimbl: 1ocJie KOHCYJIbTAlMY C [IelaroroM

O6HapyxeHue cy1bdaT-nOHOB.

B3auMogeiicTBre pa36aBeHHON CEPHOI KUCIOTHI C LIMHKOM.
Buvryucaenus

T0 YpaBHEHUSIM XMMHUYECKUX PEAKLUH
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Tema 5. O61mas
XapaKTepUCTHUKa XUMHYeCKHUX
3JieMeHTOB VA-rpynnsbl. A30T,
docdop u ux coejriHEeHUA
(74)

OO6uias xapakTepucTUKa 3eMeHToB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHUsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE /IS HUX CTeleH!
OKHCJIEHMS.

A3zoT, pacnpocTpaHeHue B IpUpo/e, pUsnyeckre U XUMHUIEeCKHe
cBolicTBa. KpyroBopoT a3oTa B pupo/ie.

AMMuak, ero pusryecKre U XUMHU4YECKHe CBOMCTBA, MOJIyYeHHe U
npuMeHeHue. Coi aMMOHUS, UX GU3UUECKUE U XUMUYECKUE

CBOﬁCTBa, NMpHUMEHEHHE. KauecTBeHHasi peaknrd Ha HOHbl aMMOHHUA.

A30THas KUC/I0Ta, eé pU3nYecKre U XUMHUYeCcKre CBONCTBA (061iue
KaK [Ipe/ICTaBUTeIs KJlacca KUCIOT U cheyugduveckue). Asomucmas
Kucaoma. Hcno/ab308aHue HUMpAmos u coiell aMMOHUSL 8 Kayecmae
MUHEpabHbIX YOo6peHUll.

XUMHYeCKOe 3arpsi3HeHNe OKpPYKalollel Cpe/ibl CoeAMHEHUSAMU
a30Ta (KUCIO0THBIE 0K/, 3arpsi3HeHNe BO3/[yXa, IOYBbI U
BOJI0EMOB).

docoop, arromponHvie modugukayuu gocpopa, prusuydeckre u
XUMHYEeCKHe CBOHUCTBaA.

Oxkcup dpocdopa(V) 1 pocoopnas kuciora, dusnyeckue U
XUMHYecKHe CBOUCTBA, no/yyeHue. KauecmeeHHas peakyus HA
docam-uoHbl.

HcnoavsosaHue pocghamos e kavecmae MUHepaIbHLIX YOO6PeHULL
3arps3HeHue NPUPOAHBIX BOJ0EMOB pochaTaMu.

JleMOHCTpanumu
Kosneknuu: ¢ocdop u ux coeiUHEHUSI.

B3aPIMO,CLeﬁCTBPIe KOHHEHTpHpOBaHHOﬁ A30THOM KUCJIOTHI C Me/[blo.

JlaGopaTopHble U NPpaKTHYeCKHE PaGoThI

Jla6opamopHblie onbimbi:

1. B3auMogelicTBHe cosieil aMMOHUS C IENTOYBIO.

2. O3HaKOMJIeHHe ¢ 06pa3iaMu a30THBIX U GOoCPOpHBIX yA0OpEeHH .
IIpakmuyeckas paboma:

Ne 10. [TosrygyeHre aMMHUaKa, U3y4YeHHe ero CBOMCTB.

Buruyucaenus
110 ypaBHEHHUSIM XUMHUY€ECKUX peaKLi

O6BACHATD 00611Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/1eMeHTOB VA-
IPYINIbI U UX COEJMHEHUH C yYETOM CTPOEHUS UX aTOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMUYEeCKHe CBOWCTBA NPOCTHIX BEleCTB
azoTa 41 pocdopa U ux coeJUHEHUH (aMMHUaAKa, COJIEH aMMOHHUS, a30THOU
KHCJIOTBI, HUTPATOB, okcuza docdopa(V) u dochopHO# KUCAOTHI,
docdaToB), cnoco6b! UX MOTYIEHUS], IPUMEHEHHUE U 3HAaYE€HUE B IPUPOJe
Y XKHU3HHU Y€eJIOBEKA C UCIO0JIb30BAHUEM CXEMBI.

OnpefiensiTb MOHBI aMMOHHs U GochaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tab/MLbl "XapaKTepHble PeaK[M1 Ha KATUOHBI U aHUOHBI".

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C HAX0XKEHHUEM
coeZlMHeHU a30Ta U pocdopa B OKpykarwllei cpefe.

[11aHUPOBATb U OCYLIECTBJSATD HA IPAKTUKE XUMUYECKUE IKCIIEPUMEHTHI,
MPOBOAUTH HAGJIIO/[eHMs], ieJIaTh BIBOABI 10 pe3ybTaTaM 3KCIlepHU-MeHTa.

CnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOpaTOPUU NPHU
HCI0JIb30BAaHUHU XUMUUYECKON NOCY bl U 060py/J0BAHUS.

[Ipou3BOAUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NpY BBINOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJIbl (IepUOJUYECKYIO CHCTEMY XUMUYECKUX
aneMeHToB /l. U. MeHzesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJiel B BOJie, 3J1eKTPOXUMHUYECKUH psAJl HanpsKeHUu
MeTaJlJIoB).

Hcnonb3oBaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce

UCCJIe/I0BATE/IbCKOH JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHYECKOI'0 CO/IePXKaHus1, CIPAaBOYHbIe MaTepHabl, pecypchl THTEpHETA
10CJIe KOHCYJIbTALUHU C Te/JaroroM

Tema 6. 061125 XapaKTepuc-
THKa XUMUYEeCKHX 3JIEeMEHTOB
IVA-rpynnsl.

Yriiepoa ¥ KpeMHHH M UX

Yrnepop, asuioTpomnHble MoAubUKaALMK rpaduT, aaMas.
B3aumogeiicTBue ¢ MeTa//IaMH, HeMeTaJ/llIaMH,
KOHIIEHTPUPOBAHHBIMU a30THOM U CEPHOM KUCJIOTAMH,
pacrnpocTpaHeHHe B IpUpo/ie, GU3UUECKHE U XUMHYECKHE

OO6BSACHATH 001IMie 3aKOHOMEPHOCTU B U3MEeHEHHUH CBOUCTB 3J/1eMeHTOB IVA-
rpynnbl ¥ UX COeJJUHEHUN C y4ETOM CTPOEHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUUYECKHE CBOMCTBA IPOCThIX BEILECTB
yrJepoja U KpeMHHUS U UX coeJUHeHUH (OKCHU/IOB YTJjiepo/a, YroJbHOU
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coeJMHEeHUs cBoicTBa. Afcopbuusa. KpyroBopor yrieposa B Ipupo/e. KHMCJIOTBI, KApOOHATOB, OKCH/IA KPEMHUSA, KpEMHHEBOW KHUC/IOTHI,

(84) Oxcuabl yrieposa, ux usnyecKkre U XMMHUYeCKHe CBOMCTBA, UX CUJIMKATOB), CNIOCOOBI UX NOJIyYeHHUs, IPUMEHEeHNe U 3HaueHHe B IPUpO/ie
JleCTBYeE Ha KMBble OPraHU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKU3HH 4YeJIOBeKa.
IKos102uveckue npobiembl, cesi3aHHble ¢ okcudoM yaaepoda(lV); OnpenensaTh KapboHAT- U CUJIMKAT-
2unomesa 2/106a/1bH020 NoMenJeHusl KAUMama; NapHUKosbll HOHBI B paCTBOpE.
adpgexkm. OO'BSCHATD CYLHOCTb 3KOJIOTHYECKUX MTPOG6JIEM, CBSI3aHHBIX C HAXOX/IeHHEM
YroJsibHasi KUCJIOTA U €€ COJY, UX GU3NYECKUE U XUMUYECKUE YTJIEKHCJIOTO ra3a B OKpy»Kawlilel cpefe.
CBOWCTBA, MOJIy4YeHHUE U IpUMeHeHue. KauecTBeHHas peakiys Ha UnnocTpupoBaTh B3aMMOCBSI3b HEOPTaHUYECKUX COeIMHEHUH YTJIepoa U
KapOOHAT-UOHBL OpraHUYeCKUX BeleCTB 10/, pYKOBOLCTBOM Y4YUTeEIs.
IlepsoHauaibHble NOHAMUS 06 0P2AHUYECKUX 8eUECMB8ax KK O [11aHMpPOBATh U OCYLIECTBJ/ISTh HAa TPAKTHKE XUMUYECKHE SKCIEPUMEHTHI,
coeduHeHUsIX y2aepoda: 0CO6eHHOCMU COCMasa U CmpoeHusl. NPOBOJUTH HAGJIIO/IEHUS, [Ie1IaTh BIBO/bI [0 Pe3y/IbTaTaM IKCIIepUMEHTa
IloHssmue o 6uo102uvecku 8aMCHbLIX BEU|ECMBAX: HCUPAX, 6eaKaX, MocJie MpeiBapUTENbHOU PabOThI.
yenesodax. MamepuasibHoe eQUHCMBO Op2aHUYecKUX U CnenoBaThb NpaBuaM 6e30MacHON paboThl B JJaOOPAaTOPUU NPHU
Heop2aHu4eckux coeduHeHutl. HCI0JIb30BAaHUHU XUMHUUYECKON NOCY bl U 060py/J0BAHUS.
KpemHuii, e2o puzuueckue u xumuveckue ceoticmea (Ha npumepe HWcnosib30BaTh MPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUH TEKCThI YYEOHUKA,
e3aumodelicmeus c Memaanamu U Hememannaamu), noay4eHue u cnpaBoyHble MaTepuabl ([leproanyeckyo cHCTeMY XUMUYECKHUX
npumeHeHue 8 3/1eKMpOHUKE. asemeHTOB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
CoeduHeHust KpeMHUs1 8 npupode. Obujue npedcmas/ieHusi 06 okcude OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUUECKUH psj, HapshKeHU N
kpemuus(1V) u kpemHuesoli kuciome. Cusukamsl, UX UCN0/16308aHUE METAJIJIOB) MOCJIe KOHCY/IbTAlMH C earoroM.
8 6bimy, MeduyuHe, npombvlulaeHHocmu. BascHeliwue cmpoumesbHule | Vcrosb30BaTh NPU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce
Mamepuasibl: Kepamukd, CmeK10, YeMeHm, 6emoH, Hene306emoH. HCCJIel0BATEbCKOH JIeITeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
IIpo6.1embl 6€30NACHO20 UCNO/Nb308AHUS CIPOUMENbHBIX XMMHYECKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel HTEpHETA
Mamepua.nos 8 N08cedHesHOl HU3HU. 1ocJIe KOHCY/IbTAIUHU C 11e/Jarorom.
JleMOHCTpanumu
Mogesv KpUCTaLJINYECKUX PEIIETOK aliMa3a, rpaduTa, MOJIEeKyJIbl
dysepena.
Ancop6uusi pacTBOPEHHBIX BEl[eCTB aKTUBUPOBAHHbBIM YTJIEM.
[IpoTuBoras.
BH[[EOMaTepI/IaJIbI: CUJIMKATHAA NPOMBIIIJIEHHOCTb.
Mogesiu MoJieKyJ1 OpraHUYeCcKUX BelecTB.
JlaGopaTopHble U NpaKTUYeCKHE PaGoThl
JlabopamopHbwlil onbim:
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ilpakmuyveckue pabombi:
Ne 11. [Tosiy4yeHHe yryIeKUCI0ro ra3a v U3y4eHue ero CBOMCTB.
KavecTBeHHas peaklusi HA KAp6GOHAT-HOH.
Ne 12. PelneHue akcnepuMeHTaJbHBIX 3a3/1a4 1o TeMe «HeMeTasibi».
Buruucaenus
10 ypaBHEHUSIM XUMUYECKUX PeaKIMH, eC/IM OJJUH U3 peareHToB
JlaH B BH/Ie BOJHOT'0 PacTBOPA C U3BECTHOM MacCOBOH Jj0JIeH.

Pa3gen 3. MeTa/ibl U MX coeguHeHusd (20 4)

41




Tema 7. O6111e CBOMCTBA
MeTaJIJIOB
(44)

O61maa xapaKTepHUCTHKA XUMUYECKUX 3JIEMEHTOB — MeTaJ/lJIOB Ha
OCHOBAHUU HX N0JI0KeHHUs B [lepuoiuyeckod cucTeMe XMMUYECKUX
aneMeHToB /l. U. MeHpiesieeBa ¥ cTpoeHus aToMoB. CTpoeHHe
MeTaJIJIoB. MeTasl/iMuecKasi CBSI3b U MeTa/uInyecKasi
KpHUCTa/UIMYeCcKasi pelIéTKa. JJIEKTPOXUMHUYECKUN PsijL
HanpspKeHUH MeTa/1oB. PU3nvecKue U XUMUYECKUE CBOMCTBA
MeTaJL10B. O6ujue cnocobbl noayveHusl Mmemannos. [lonsmue o
KOppO3Uu MemaJi/108 U 0CHOBHbIlE CNOCO6bI 3aWjUumbl 0m KOppo3uu.
Cnaasvul (cmanv, vyzyH, dwpastoMuHull, 6GpoH3a), uUx npumeHeHue 8
6bImy U NPOMbIWAEHHOCMU.

JleMoHCTpanumu

O3HakoMJieHHe c 06pa3liaMi MeTaJlJIOB U CIJIaBOB, UX
¢$U3NYEeCKUMHU CBOMCTBAMM.

Mogeu KpucTa//In4ecKUX peléTOK MeTaJlJIOoB.
BupeomaTtepuasbl: KOppo3Us MeTaJLIOB.

JlaGopaTopHble U NpaKTUYEeCKHUe PaGoThI

Jla6opamopHble onbimbl:

O3HakoMJIeHHe C 06pa3LaMy CMJIaBOB METaJLJIOB.

3aBHCUMOCTb CKOPOCTH peaKLMK MeTajlyla C KUCIOTOH OT MPUPO/BI
MeTaJLIa.

Buruuciaenus
— [0 YpaBHEHUSAM XMMHUYECKUX PeaKIUH, ecsiu 00uH u3 peazeHmos
codepacum npumecu

PackpbIBaTb CMbIC/I U3yYaeMBbIX IOHATHH U NPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX IIpeBpalleHHuH.

O6bACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3/IEMEHTOB-
METAJIJIOB U UX COEJUHEHUH C Y46TOM CTPOEHHUS UX AaTOMOB.

XapaKTepu30BaTb CTPOEHHE METAJIOB, 06LIMe GU3NYECKUE U XUMUYECKHE
CBOMCTBA METAJLJIOB.

XapaKTepHu30BaTh OGLIUE CIIOCOGHI MOJYYeHHSI METAJIJIOB IOC/Ie
CTPYKTYypUPOBAHUS MaTepUaa.

CieoBaTh MpaBUJiaM 6€30MacHOM paboThl B 1a60OpaTOPUU PHU
HCII0JIb30BaHUU XUMUYECKOU MOCYZ bl U 060PyI0BaHUS.

[Tpou3BOJUTb BEIYUCIEHHS 110 XUMUYECKUM YPABHEHUSIM.

HWcnosib30BaTh MPU BBIMOJHEHUH YYe€OHbBIX 3a/JaHUN TEKCThI YYEOHUKA,
cnpaBoyHble MaTepuabl ([leproanyeckyro cHCTeMY XUMUYECKHUX
asemeHTOB /. U. MenzeneeBa, TabIMIy pacCTBOPUMOCTH KHCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXUMUYECKHUH psiji HAaNpsKeHUn
MeTaJlJIoB).

HWcnosib30BaTh NpHU BBINIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIelOBATEbCKOM JIeITeIbHOCTH HAyYHO-NONYJISPHYIO JIUTEPATYPY
XMMHYECKOI'0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcel HTepHETa
1oCJIe Ipe/iBapUTeNbHOM KOHCY/IbTALUH C I1e/JaroroM
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Tema 8. BaxkHel1Iue
MeTaJLJIbl U X COeAMHEeHU S
(164)

lllesiounble MeTasbl [losoxxenue B [leproguyeckoil cuctemMe
XUMHYeCcKux 371eMeHToB /I. Y. MeHziesieeBa, cTpoeHHe aTOMOB.
HaxoxzeHue B npupoze.

dusnyeckre U XMMUYECKHUE CBOUCTBA (Ha MpUMepe HAaTpUs U
KaJvsi). OKcuibl ¥ THAPOKCU/BI HATPUSA U Kanus. [[puMeHeHue
L[eJIOYHBIX METAJIJIOB U UX COeIMHEHUH.

lllesiouHO3EMENBbHBIE METAJ/Ibl MAlHUHM U KaJbLIUH, CTpOEHUE
aToMoB. [losioxkeHue B [lepuoaudeckon cUCTeMe XUMUYECKUX
asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B npupoze.
dusuyeckre 1 XUMHYECKHE CBOMCTBA. BaxkHelllne coefUHEHUS
KaJbuus (OKCUA, TUAPOKCUJ, COMH). 2Kécmkocmb 800bl U cnOCo6bl eé
ycmpaHeHUusl.

Amomununil. [TonoxeHnue B [leproanyeckoi cucTeMe XUMHUYECKUX
asieMeHTOB /I. . MeHzeneeBa, cTpoeHre aToMa. HaxoxieHue B
npupoje. Pusnyeckue U XUMHU4YeCKHe CBOMCTBA. AMbOTepHbIe
CBOMCTBA OKCH/JA U TUAPOKCH/IA.

2Keneso: coctas, cBoiicTBa U nosty4yeHue. [losioxxeHue B
[lepyoanyeckoit cucTeMe XMMHUYECKUX 3J1eMEHTOB

JI. U. MeHpenieeBa, cTpoenue aToMa. Haxox/eHue B npupofe.
dusudeckue U XUMU4eckue cBorcTBa. OKCUbI, TUAPOKCU/BI U COTU
xese3a(ll)

u xene3a(lll).

JleMOHCTpanumu

B3auMmozelicTBHe HaTpHUs C BOJOM.

OkpalluBaHUe JJaMeHW MOHAMU HaTpHs U KaJusl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMopeiicTBue OKCHA KaabIUs C BOJOH.
BusieoMaTepuasbl: TOpEHUE XKeJie3a B KUCI0POo/ie U XJI0pe.

JlaGopaTopHbI€e U IPaKTUYeCKHe paGoThl
JlabopamopHblie onbimbi:

O3HakoMJIeHHe ¢ 06pa3laMH aJIlOMUHUS U ero CIJIaBoB.
AMdoTepHble CBOHCTBA THAPOKCH/IA AJTIOMUHUS.
KauyecTBeHHBIE peaKI 1 Ha HOHBI XKeJie3a.
Ilpakmuyveckue pabombi:

Ne 13. PelneHue akcnepuMeHTabHbBIX 33/a4 10 TeMe «MeTaslibi».

Buruucaenus
110 ypaBHEHUSIM XUMHUUYECKUX peaKLU.

O6bACHATD 0011Me 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB 3/IEMEHTOB-
METAJIIOB B IPYINNax U UX COeAMHEHUH C y46TOM CTPOEHHUS UX aTOMOB.

XapaKkTepu3oBaTb GU3NYECKHE U XUMUYECKHEe CBOWCTBA MPOCTBIX BEIECTB
MeTaJlJIOB U UX COeJUHEeHUH (OKCHU/I0B, TUIPOKCU/OB, COJIEH) C OTOpOii Ha
CXeMy, CIoco0bl UX OJIyY€eHUs, TPUMEHEHHEe U 3HaYEeHHUE B IPUPOJIE U HU3HU
YeJsioBeKa.

Pacnio3HaBaTh € MOMOLIbIO KaYeCTBEHHbBIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJIbLIMS, aJIIOMUHUS, [IUHK3, XKeJie3a (2+), xkese3a (3+), meau (2+) ¢
HCI0JIb30BaHMEM TaGJIHIbl "XapaKTepHble peaKLMU Ha KATHOHbI".

[11aHUPOBATh U OCYIIECTBJIATh Ha IPAKTHUKE XUMUYECKHUE SKCIIEPUMEHTHI,
NPOBOJUTH HAGJIIO/IEHHS, [Ie1aTh BBIBO/bI 110 Pe3y/IbTaTaM 3KCIIepUMEHTA.

CienoBaTh IpaBUiaM 6€30MaCHOM PaboThI B JIAGOPATOPUU ITIPU
HCIO0/Ib30BaHUH XMMHUYECKOH NOCyAbl U 060PYA0BaHHUS.

[Ipou3BOAUTE BBIUUCIEHHUS [10 XUMUYECKUM YPAaBHEHUSIM.

BoicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMaIHIo U3 y4e6HUKA U CIPaBOYHbIX MaTepHaoB, TPaMOTHO
HCI0JIb30BaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosb30BaTh NPH BBINOJHEHUH YYeOGHBIX 3a/JaHUH U B IIpoLiecce
HCCJIel0BATENbCKOM J1eATeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHYeCKOI'0 COJIepKaHus, ClIpaBOYHbIe MaTepHasbl, pecypchbl MHTepHeTa
1ocJjie Ipe/iBapyuTeNbHON KOHCY/IbTALUH C T1e/JaroroM

Paszpes 4. XuMusAa 41 oKpy:xamwmasa cpeja (3 4)

Tema 9. BemectBa n
MaTepHaJibl B X)KU3HU
YeJioBeKa

Hosvle Mmamepuasibl U mexHosio2uu. Bewecmea umamepuasvl 8
noecedHesHoU HU3HU Yes08eKa. Xumus u 3dopoebe. Be3zonacHoe
ucnos1b3o8aHue sewjecme U XumMuveckux peakuuﬁ 8 6blmy.

XapaKTepu30BaTh POJIb XMMHH B PA3JIMYHbIX Chepax AessTeJbHOCTH JIIOeH,
OCHOBHBbIE BellleCTBa U MaTepHasbl, IPUMEHSIEMBbIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(34) IIpupodHblie ucmoyHuKuU y21e8000p00dos (y20.1b, NpupodHbLl 2a3, OGBSICHATD YCI0BUS 6€30IaCHOT0 UCIIOJIb30BaHUS BEIleCTB U XUMHYECKUX

He@mb), npodykmul UX nepepabomku, ux po/b 8 6bimy u peakIui B GBITY.

npoMblul1eHHOCMU. AHaM3MpPOBaTh U KPUTUYECKH OLIEHUBATh MHPOPMALMIO O BIUSHUHU

OcHosbl 3K0102uYecKoll epamomHocmu. Xumuieckoe 3a2psi3HeHUe NPOMBILIEHHOCTH, CEJIbCKOT0 X0351CTBa, TPAHCIIOPTA U Jip. HA COCTOSIHUE
okpyscaroujeli cpedst (npedenbHo donycmumas KOHYeHmpayus OKpy»Katollei cpeabl.

sewecme — I1I/K). YMeTb 0Ka3bIBaTh IE€PBYIO IOMOLLb IPU XMMUYECKUX 0XKOTaX U OTPaBJIEHUSAX.
Posib Xumuu 8 peweHuu 3K0102u4ecKux npob.iem. [IpruHUMATE y4acTHUe B 00CYyKAeHUU MPO6IeM XUMUYECKOUN U 9KOJIOTUIECKON

HalpaBJIeHHOCTH, BbICKa3blBaTh COGCTBEHHYIO NTO3UIIHUIO 10 IpobJieMe U
npejJjaraTb BO3MOXXHbIe IIyTH eé pellleHHs € OIOpoi Ha HUHPOPMALHIO U3
yuyebGHHKaA U CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa.

[Ipu paspaboTke paboyeill NporpaMMbl B TEMATHYECKOM IJIAHUPOBAHUHU [IOJDKHBI OBITh yYTEHbl BO3MOXXHOCTH HCIIOJIb30BAHUS 3JIEKTPOHHBIX ([UPPOBBIX)
06pa3oBaTeIbHBIX PECYPCOB, ABJSIOIINXCH y4eO6HO-MeTOJUIEeCKUMHU MaTeprataMu (My1bTUMeJUAHbIE TPOTrPaMMBbl, 3/1eKTPOHHBIE YYeOHUKH U 33Ja4HUKH, 3JIEKTPOHHbIE
6U6JIMOTEKH, BUPTYaJbHBIE JIa60OPAaTOPHHU, UTPOBbIE MPOrPaMMbl, KOJIJIEKIUH LUPPOBBIX 06pPa30BaTEIbHBIX PECYPCOB), UCNOJIb3YEMBIMH /JIs1 00YYEeHHsT U BOCIIUTAHUS
Pa3JIMYHBIX IPYIII 0J1b30BaTeJEH, NPECTaBJEHHBIMH B 3JIEKTPOHHOM (1jMpPOBOM) BH/JE U PeaJU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coepkanme KOTOpbIX
COOTBETCTBYET 3aKOHO/ATeIbCTBY 00 06pa30BaHUM.

2-ii BapMaHT
TEMATHYECKOE IINTAHUPOBAHUE

BTopoit BapuaHT npuMepHOro TEMaTHYECKOTO TUIAHUPOBAHUSI HCHOJB3yeTcs, ecnu oOyuaromuecs ¢ 3[IP momydaror
oOpa3oBaHK€ B OTACIBHOM Ki1acce. B maHHOM BapuaHTe mpe/jiaraeTcs:

- U3y4YC€HUE MaTepuralia KpyIHbIMUA OJIOKaMH;

- orepexaroriee oOy4eHue;

- BO3MOHOCTbh IPUMEHEHHUS 3HAaHUM B PA3JIMUHBIX YCIOBUSX (IEPEHOC 3HAHUM 1O aHAJIOTUH OT OOIIUX CBOMCTB Pa3IMUHbIX
KJIACCOB BEIIECTB K OOIIMM U CHEUU(PUYECKUM CBOMCTBAM KOHKPETHBIX BEILIECTB), YTO YBEJIMUYUBAET JOJIO CAMOCTOSITEIILHOCTH
00y4YaroImuXcs MPU U3YYCHUU HOBBIX TEM.

CoOmromaercst  JOrMKa  M3y4eHHMs]  BELIECTB —  CBOMCTBAa  BEIIECTB  OMNPEACNAIOTCS  CTPOCHHEM  aTOMOB,
AIEKTPOOTPULIATENBHOCTBI0, XUMUUECKON CBSA3BIO M CTPYKTYpPOH BEIIECTBA, B YACTHOCTH, TUIIOM KPUCTAJUIMYECKUX PEIIETOK.
(Tembl: cTpoeHue aToMa, CTPOSHUE BEILIECTBA, BAXKHEUIIINE TPEACTABUTENIN TPOCTHIX U CI0KHBIX BEUIECTB, XUMUYECKHUE PEAKIUN).

N3MeHeHne mIaHupoBaHus 10 pa3jiesiaM U TeMaM COCTOUT B CIEAYIOIIEM:

- U3y4YeHHEe OCHOBHBIX BOMPOCOB HEOPTAaHMYECKOW XUMHUHU OCYIIECTBISIETCSA B 8 Kilacce, OOJbIlie BPEMEHHU BBIICIACTCS Ha
npuMeHeHue 3HaHui B 9 kiacce. 3 9 kiacca B 8- mepeHocsATcst TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX peakiun',

"DNeKTpoIUTHYECKAs TUCCOIHALNS. XUMUUECKUE PEAKIIUU B pacTBopax';
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- TIepecTaHoBKa TeM, 9 kiacc: tema «Mertamis»y niepen «Hemetammammy, T.K. obydaroruecs: ¢ 3[1P 6ombie 3HAKOMBI C
METaJlJIaMU U JIETY€ XapaKTEPHU3YIOT UX 10 CBOMCTBAM U IPUMEHEHHUIO;

- TiepepacrpesiesieHle CoJiepKaHusl OJHUX TeM B Apyrue (packpblBaeTcsl HA KOHKPETHBIX MpUMEpax APYrux tem). Tema
"XuMHs ¥ OKpysKaroias cpeaa’ paCKpbIBaeTCsA Ha KOHKPETHBIX ITpUMEpPax B pazaenax "Metamibsl 1 ux coequHenus ", "HemeTtamisl
IV-VII rpynm u ux coenuHeHus";

- o0BeIMHEHNE TeM (J1aeT 00JIbIlIe BO3MOKHOCTEH JIJIsl UCTIOIB30BaHUSI CPABHEHUS — CXOCTBA U OTIN4HiL; TeMa «Kucinopoay
u Tema «Bonopoa»);

- BbIIenieHne oTnebHBIX TeM (Tema «IlepBoHauanbHbIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX»). BrieneHne B OTAENbHYIO
TEMY, B KauecTBe "OyKBaps 10 OPraHMYECKOW XUMHUH'", JA€T BOZMOKHOCTh YIJIyOJIATh MOHSATHUS: ONPEIEICHHUs, KilacCuPUKanus,
OCHOBaHMS JJIA KiacCU(UKALMK, HOMEHKIATypa, OOIIME CBOICTBA BELIECTB, CTPYKTypa BEILECTBA, COCTaBIECHHE (POPMYI] MO
oO1el popMyiie U 1o Ha3BaHMIO, Ha3bIBAHKE BEIleCTBA IO (hopmyJe. B 3ToM ciayyae nporpaMMHbBINA MaTepUall U3 XapaKTEPUCTUKU
IVA moarpynnsl MOXHO JIOHECTHM HE (PparMEHTOM KapTHUHBbI «OPraHUYECKHE BEIIECTBa», a KaK 4YacTh LEI0ro. MoxeT ObITh
BbIiesieHa TeMa «lIpakTuKyM» B KOHIIE TEPBOTO U BTOPOIO TOJI0OB OOYUEHHUS.

TemaTuuyeckoe NJIAHUPOBAHUE

8 KIIACC Bcero: 136 yac (2 u/ven, 2 roga oOy4deHust)

Tewmbl KonunuecTBo yacos B Tom uncne HasBanus pabot
Ha KOHTPOJbHBIE Ha MPaKTUIECKHe
paboTh! paboTh!

Paznen «IlepBoHavyasibHble XMMUYECKHE MOHATHSY, 144

1. Xwumws — BaxxHas 0071aCTh 4 1 2 [paktiueckas padota Nel « JlabopatopHOe 000pyHOBaHNE U IPUEMBL
€CTECTBO3HAHUS U MIPAKTHIECKOH 0OpaIeHust ¢ HIM
TIeSITETBHOCTH YeJIOBEKa. [paktiuaeckas padota Ne2 «OurcTka 3arpsa3HEHHOH MOBapeHHON cou"

2. BemiecTBa 1 XUMHYECKUE PEAKIINH. 7 - 1 [Mpaktuyeckast padota Ne3 «[Ipu3Haku NpoTeKaHUss XMMUYECKHX PEeaKInii»

3. KonmdecTBeHHBIE OTHOIICHHS B 3 1 - KonTponsHas pabora Nel «IlepBoHavanbHbIe XUMIYECKIE TOHITHS, XUMUIECKUE
XHMHHA (hOpMyITEI M1 ypaBHEHUS» 3aTrPSI3SHEHHON ITOBApEHHON COJI»

Paznen «lleproanyeckuii 3aKOH U eproUecKas cucrema Xxumuueckux nementoB [I.M. Menneneesa. Ctpoenue atoMa. XMMUYecKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuny, 154

4.  Crpoenue aroma 7 1 - KontponsHas padota Ne2 «Ileproauueckas CCTEMa XUMHUYCCKHUX IIEMCHTOB
JI.1. MenneneeBa. CTpoeHue aToMay
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[lepuoauueckuil 3akoH U
MEPUOJMYECKasl CHCTEMA XUMUYECKUX
snemeHToB J|.U. Menzaeneera

5.CtpoeHue BemecTB. XuMUIecKas
CBSI3b.
OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

KonTponsHas pabora Ne3 «Xumudeckas CBSI3b»

Paznen «BaxHelmue npecTaBUTeI HEOPraHHIEeCKUX BeLeCcTBY, 354

6. Kucnopoa. Bogopon. 14 2 [paktiueckas padota Ne4 «[lomydeHne kuciopoaa U U3y4eHUE €ro CBOMCTBY
[paktiueckas padota Ne5 «[lomyyenne Bogopoia ¥ H3y4eHHE €r0 CBOWCTBY
KonTponsHas padora Ned «Kuciopon. Bogopomn»

7. Bopa. PactBopbl. 5 1 IMpaxTnueckas pabota Ne6 « [IpurorosieHue pacTBOPOB C ONPEICICHHOI
MaccoBOH J0JIel paCTBOPEHHOT'O BEILIECTBA»

8. Teopust FIEKTPOTUTHIECKON 5 -

JICCOIMAIINI

9. BaxkHeiimue kiacchbl 11 1 KonTponbsHas paborta NeS «OcHOBHBIE KJIacCHl HEOPIAHMYECKUX COCANHEHHI

HEOPraHWYECKHUX COEHMHEHUIH IMpaxTnueckas pabota Ne7 «PemreHne s5cKCepIMEHTAIBHBIX 32124 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTaHWYECKHUX COSTMHEHUIT

Paznen «BemecTBO U XUMUYECKUE peakum», 44

10. OcHOBHBIE 3aKOHOMEPHOCTH 4 -

XUMHUYECKUX PEAKIMH

9 KUIIACC

Tembr

KonmgecTBo gacoB

B ToMm gncre

Ha KOHTPOJIbHBIC

paboTh

Ha MPAKTUYCCKUEC

paboThI

Haszanus pabot

Paznen «IloBTopeHue 1 yriiy0OieHHe 3HAaHUH OCHOBHBIX pa3zesioB Kypcea 8 kinacca «BeliecTBo M XMMUUECKHE peakimny, 104

IMoBTOpeHue n yrirybneHue 3HaHUH 10 1 IpakTnueckas pabora Ne 8 «Peakny noHHOTrO 0OMeHa»

OCHOBHBIX pa3/IeNioB Kypca § Kiiacca [Ipakrudeckas pabora Ne9 «KadecTBeHHBIE pEaKIUH B PACTBOPE»
KontponpHas pabora Ne 6 «DnekTpoauTrieckas TUCCOIUAIIN

Paspen «MeTaisl B BX COeTHHEHU», 209

1. O6ume cBOWCTBA METAJLIOB 4 - -

2.Mertannbl ¥ UX COSAUHEHUS 16 1 1 [MpakTryeckas padota Nel3 «PemieHne SKCIIEpUMEHTATBHBIX 337124 110 TEME

«MeTasl 1 UX COeIUHEHUSI»»
Kontponphas padora Ne§ «MeTamsi»

Paznen «Hemeramnsl 1V-VII rpynn u ux coenunenus», 244
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3.00m1as XxapakTepuCcTUKa
XUMHUYECKHUX 371eMeHToB Vlla
rpynnsl. ["ajorexs.

4.001mas xapaKTepucTHKa
XUMHYECKUX d51eMeHTOB Vla
rpymmsl. Cepa ¥ ee COCTMHEHMS.

5.001mas xapaKTepuCcTHKa
XUMHYECKHX 3JIEMEHTOB Va
rpymnnsl. A3ot, pochop u ux
COCJIMHEHHSI.

[pakTrueckas pabora Nel0 «[lomydeHre aMmMuaKa U n3ydeHHEe ero CBOHCTBY

6.001mas xapaKTepuCTHKa
XUMHYECKHX dyieMeHToB |Va
rpynnsl. YTiaepos, KpeMHHH U UX
COE/IMHEHHSI.

[IpakTrueckas pabora Nell «[lomydeHue yriaekucioro raza 1 U3y4eHHe ero CBOHCTB»
IpakTrueckas paborta Nel2 «Pemenue sKkCrIepIMEHTAIBHBIX 3a1ad 10 TEMe
«Hewmetamier IV-VII rpynn n ux coenuHEHUIm

KontponbsHast pabora Ne7 «HemeTammsny

Paznen «[lepBoHayasbHbIE XMMUYECKHE TOHATHS 00 OPraHHYECKHX BemecTBax», 104

7. IlepBoHavaIbHbIE XUMHUECKUE
MOHSATHUS 00 OPTaHUYECKHUX
BEIECTBAX

10

Paznen «O6o0menne Marepuaia o kypey «Heopranudeckast Xumus», 44

13. Xumus 1 okpyx)aromas cpeaa.

1

14. O6001ICHNEe MaTepHaa 1Mo
kypcy «Heopranudeckasi XUMusi»

3

KontponpHas padora Ne9 «/roroast pabota 3a Kypc HEOPraHHIECKOH XUMHI)

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETo 68 u)

MpumepHble TemMbl,
pacKpbiBatloLme gaHHbIN pasaen
nporpammbl,

M KOIMYECTBO 4acos,
OTBOAMMOE Ha UX U3y4yeHue

OcHoBHOe coaepXaHue

OCHOBHble BUAbI AEATENIbHOCTU
obyuatowmxca

Pazzen 1.IlepBonavaibuble XAMUUeCKHe NoHATHsI (14 1)
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Tema 1. XuMua — BakHas
006J1aCTh €CTECTBO3HAHUS U
NPaKTU4€eCKOH JesTeJIbHOCTU
YyeJI0BeKa

(44)

Xumus 6 cucmeme HayK. Posib Xumuu 6 i#u3Hu 4esn068eKa.
Tena u BemectBa. Pu3uyecKkHe CBOWCTBA BelECTB.
[IpaBuna GesomacHoro o6paljeHUs C BelLlecTBaMH U
JlabopaTOpHbIM o06opysnoBaHMeM. YucTble BellecTBa HU
cMecu. Crioco6bl paszieneHus cMecell. [lonamue o memodax
NO3HAHUSA 8 XUMUU.

JleMoHCTpauumn

1. JlabopaTopHOe 060pyI0BaHUE.

2. PazsimyHble BUAbI XUMUYECKON OCyZbL. 3. 06pasiibl
BELIECTB.

4. Cnoco6nI pasfesieHus cMecel (pubTpoBaHue,
BbIIapUBaHHUe, AUCTU/UIALUSA, XpoMaTorpadus).
JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl
Jla6opamopHble onbimbl:

OnurcaHve GpU3NYeCKUX CBOUCTB BEIECTB.

Pa3jiesieHne cMecH ¢ IOMOLBIO MAarHUTA.
Ilpakmuyeckue pabomul:

Ne 1. JlJaGopaTopHOe 060pyZOBaHHE U TPHUEMBI 06palleHUs
C HUM

Ne 2. OuucTKa 3arpsi3HeHHOM IOBapeHHOH CoJIu

PackpbIBaThb CMbIC/I U3yYaEMBIX MIOHSATHH C IOMOILIbIO NTeJjarora.

PackpbIBaTb poJib XUMUHU B IPUPO/E U XKU3HU YEJIOBEKA, €€ CBSA3b C APYTUMU HayKaMH.

Pazyin4yaTh YUCTbIE BELECTBA U CMECH; OAHOPOJHbIE U HEOJHOPO/IHBIE CMECH;

PazsinyaTh pu3nvecKre U XMUMUYECKUE SIBJIEHUs C OIIOPOH Ha ONpeJiesIeHHUs.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKLUH U YCI0BUS UX IPOTEKAHUS.

Ciie1oBaTh MpaBUJIaM OJb30BAHUS XUMHUYECKOU MOCY[0 U J1JaGopaTOPHBIM 060PY/I0BaHUEM, A
TaKXKe NpaBUJaM o6pallleHUs C XUMUYeCKHUMHU Bellle-CTBAMH B COOTBETCTBUH C
HWHCTPYKLMAMH 110 BBIIOJHEHHUIO IPaKTUYECKUX PpaboT 10/, KOHTPOJIEM IleJlarora.

[l1aHMpOBaTh U MIPOBOAUTD XUMHUYECKUH 9KCIIEPUMEHT 110 U3Y4YE€HUIO U OITMCAHUI0 PU3HYECKUX
CBOWCTB BelleCTB, CIOCO60B pas/ie/ieH!sl CMecel BelleCTB 110/, PyKOBOJCTBOM IleJiarora c
o6CyXeHueM IJ1aHa PaboThl.

Hcnosnb30BaTh NpU BLINOJHEHUH Y4e6-HbIX 3aZlaHUH U B IpoIiecce UCC/Iel0BaTeIbCKOH
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYO JIMTEPATYPy XUMHUYECKOI0 COZlep>KaHusl, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa noJ pyKoBOJCTBOM IeJarora.

BbicTpanBaTh pa3BEépHyThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MUHPOPMALMIO U3
y4yeOHHKa U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO MCIOJIb30BAaTh U3y4eHHbIH NOHATUIHBIH
anmnapar Kypca XuMHUH

Tema 2. BemnrecTBa
U XUMHYeCKHe peaKIuu
(74)

ATOMBI U MoOJIEKY/bl. XUMHUYECKHe 3JIeMEeHThl. 3HAKU
(cMMBOJIBI)  XMMHYECKUX OTHOCHUTE/IbHAS
aToMHasi Macca. [IpocTble U CJIOXKHbIe BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YYEHHE.

XuMmuyeckas  Qpopmysa.
XMMHUYECKUX 3JIEMEHTOB. 3aKOH NOCmositHcmea cocmasda
seujecms. OTHOCUTEIbHAS MOJIEKYJIsIpHas Macca. MaccoBast
J10J151 XAMHUYECKOTr0 3/1eMEHTa B COeJUHEHUH.

dusnyeckue M XUMHUYECKHe SIBJIeHHUs. XUMHUYecKas
peaklys U eé NPU3HAKH. YPaBHEHUs] XUMHUYECKUX pEeaKLUH.
3aKOH COXpaHeHHsI Macchl BellecTB THUINBI XUMHYECKHX

peakiui (coeJUHEHHE, PAa3/IOKEHHUE, 3aMEll[eHHE, 0OMEH).
M. B. /lomoHOCO8 — yuéHblli-aHYuK10Nneducm.

3JIEMEHTOB.

BaneHTHOCTB AaTOMOB

AemoHcTpauumn

dusuyeckue siBJaeHUs (pacTUpaHUe caxapa B CTYIIKe,
KUIEHWe U KOH/IeHCaLlUsl BOJbI U T. 11.).

XuMudeckue siBieHus (ropeHre CBeuH, pas3jioKeHHe
caxapa, B3aMMO/elICTBHE CEPHON KUCJIOTHI C XJI0PUZI0M
Gapus,

passioxkeHnue ruapokcuaa meau (1), B3aumoaericTeue

[IpuMeHATDb ecTeCTBEHHO-HAay4YHble METO/ibI I03HAHHUS (B TOM 4YHCJe HAab/II0eHuE,
MO/IeJIMPOBaHUE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaLy MBICJIUTENbHOH J1eTeJIbHOCTH
(cpaBHeHUE, KJIaccUbUKALNA) AJIsT U3YYEHUs BELeCTB M XMMHUYECKHUX PeaKIUii c onopoi Ha
aJITOPUTM UJIH CXEMBI.

PackpbIBaTb CMbIC/ U3yYaeMBbIX MIOHATHHI U 3aKOHOB U IPUMEHSATDb 3TH NOHATHUS IPH ONMUCAHUU
CBOWCTB BeIeCTB U UX IPeBpallleHUH ¢ OTOpOH Ha IJIaH U KJII0YeBbIE CI10Ba.

PazsimuaTh Gu3NYeCKHe U XUMUYECKHE SIBJI€HUS], 06BSCHATD UX CYLIHOCTb C TOYKH 3PEHHUS
aTOMHO-MOJIEKYJISIPHOT0 YYEHHUsI C OTIOPOH HA ONpe/ieIeHUs U CXEMBI.

OnpefiessiTh NPU3HAKU XUMUYECKUX PEAKIUH, YCI0BUS UX NPOTEKaHUS.

O6BACHATD CYLIHOCTb QU3UYECKUX U XUMUYECKHUX SIBJIEHUH C TOYKH 3pEHHUsI aTOMHO-
MOJIEKYJISIPHOTO YY€HUS C UCN0JIb30BAaHNEM BU3yaIbHON OIOPBHI.

KnaccuduuypoBaTh XMMHUYeCKHe peaKLUH (110 YUCIY U COCTaBY pearupyrouiux 1
06pa3yroLIUXCcs BEIIEeCTB) C ONIOPOM Ha CXEMBI.

CocTaBasATb GOPMYyJIbl GMHAPHBIX BELECTB M0 BaJIEHTHOCTH U ONPEJe/IATh BaJIEHTHOCTD 10
dopMysiaM BeleCTB C ONOPOU Ha aJIFOPUTM YYeOHbIX JeUCTBUIM.

PaccTaBiaTh K03$OUIMEHTHI B ypaBHEHHUAX XUMUYECKHUX PEAKLMH C OIOPOH Ha a/ITOPUTM
y4eOHbBIX IeCTBUH.

CrneioBaTh MpaBUIaM N0JIb30BAHUS XUMHUECKOH NOCYZ0H U 1abOpaTOPHBIM 060pyA0BaHHEM, A
TaK)Ke MpaBUJIaM 0OpallleHHs C BellleCTBAMU B COOTBETCTBUU C MHCTPYKIUAMH I10 BBITIOJTHEHHIO
JIabOpaTOPHBIX XMMUYECKHX OIBITOB I10/] KOHTPOJIEM IleJjarora.

Hcnosib30BaTh NpH BBIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce HCCae0BaTelbCKON
JlesITeIbHOCTH Hay4YHO-TIOMYJIIPHYIO JIMTEPATYPy XMMUYEeCKOT0 COJIepP>KaHus1, ClIpa-BoY-Hble
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»KeJie3a C cepoy, B3aMMO/IeHCTBHE JKeJle3a C paCTBOPOM
cosiu Mmeau(1l)).
OnbIT, WJIIOCTPUPYIOLIMH 3aKOH COXPAaHEHHsI MacChl.

Na6opaTopHble 1 NpakTUYecKue PaboTbl

Jla6opamopHble onbimbl:

I[IpyuMepb! ¢pU3NYeCKUX BJEHUI (TJIaB/IeHHe BOCKA,
TasiHUe JIbJ1A).

[IprMepbl XUMHUYeCKUX sIBJIeHUH (IpoKa/MBaHKe MeJHOM
IPOBOJIOKH, B3aUMO/JeiCTBHE MeJIa C KUCJIOTOH).
MoJei1 aTOMOB U MOJIEKYI.

[MpakTnueckas paborta Ne3. [Ipu3Haky nmpoTexaHus
XUMHUUYECKUX PeaKIUi.

BbiqucneHusi

— OTHOCHUTEJIbHOU MOJIEKyJIHpHOﬁ MacCChbI BEIIECTB;

— MaccoBOH AO0JIM XUMHY€ECKOI'o 3JIEeMEeHTa I10 ¢opMyJ1e
CoeJuHEeHUusA

MaTepHuaJibl, pecypcbl UHTEp-HeTa 10/ pyKOBO/CTBOM I1eJjarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPABOYHbIX MaTEpPUAJIOB, TPAMOTHO UCI0JIb30BaTh U3y4YEHHbIN MOHATUHHbBINA
anmnapar Kypca XuMHH

Tema 3. KosiuuecTBeHHBIE
OTHOLIEHUS B XuMuH (34)

KosinyectBo BemectBa. Mosib. MoJisipHass Macca. 3aKoH
ABoraipo. MoJisipHbIi 06'b€M ra30B. PacyeThl 1o XUMUUECKOH
¢dopmyuJie. PacueTbl MaccoBoO# 10/ XHMUUECKOT0 3/IeMEeHTa B
COeJJMHEeHUM, KOJIMYeCTBa BeLIeCTBA, MOJIAPHOW Macchl
PacuéTbl 10 XMUMUYECKUM YPaBHEHUSIM.

JleMoHCcTpanus:

- 06pasLbl BellleCTB KOJIMYECTBOM OZUH MOJIb

Boruucienus:

-pacuet 1o popMyJie U 10 XUMHUYECKOMY YPaBHEHUIO

PaCKpblBaTb CMBICJI U3y4YaeMbIX MOHATHUH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKEe U3YyYCHHbIE
3aKOHbI U TEOPHUHU AJId pelleHUuA paC‘-IéTHI:IX 3aja4 C IOMOLIbIO Imegarora.

BBIYHC/IATE MOJIAPHYIO MacCy BellleCTB; KOJIMYeCTBO BellleCTBa, 06'bEM rasa, Maccy BellecTBa C
oTopoi Ha o6pasel, Ha GOPMYJIbI;

[IpoBOAUTH pacyEThl IO ypaBHEHHUSAM XUMHUYECKUX PeaKIMi C 0opoil Ha o6pasel, aIrOpUTM
y4eGHBIX JeHCTBUH: KOJIMYeCTBa, 06'bEéMa, MacChl BEIECTBA 10 U3BECTHOMY KOJIMYECTBY,
06BEMY, Macce peareHTOB HJIM IPOAYKTOB PEeaKLUH.

BbicTpauBaTh pa3BEPHYThIE MHCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHGOPMALMIO U3
y4e6GHMKa 1 CIPaBOYHBIX MaTEPHaJIOB, PAMOTHO UCHOJIb30BATh U3Y4eHHbIH TOHATHHHBIN
anmapar Kypca XMMHH C IOMOLIbIO [Tefiarora.

Paszpen 3. [lepuoaudeckuii 3akoH U [lepuoaudeckas cucreMa XuMu4eckux 3jiemeHToB /I. U. MeHjesieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE peakuu (15 4)

Tema 4. CtpoeHue aTtoma.
MNepuoanyecKnii 3aKoH n
Mepuogunyeckana cucrema
XUMMUUYECKUX 31EMEHTOB

A. N. Mengeneesa. (7 4)

[lepBble  MONBITKM  KJIacCUQUKALMH  XUMHYECKHUX
ayseMeHTOB. [loHATHe O rpynmax CXOJHBIX 3JIEMEHTOB
(mesiouHBle U LIEJIOYHO3eMeJsbHblE MEeTaJlJbl, raJoreHbl,
WHepTHble Ta3bl). JsemeHmMbl, Komopwvle 06pasyrom
am@pomepHbie 0Kcudbl U 2UOPOKCUDbL.

[lepyosnyecknit 3akoH. Ilepuoguyeckada cucrema
XUMHY€eCKUX

3J1IEMEHTOB . U. MeHpeneesa.

KopoTkoneprosnass u  dauHHonepuodHass  GHOPMBI

PackpbIBaTb CMbIC/ IEPUOAMYECKOI0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHMMAaTb CyLeCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOHCTB XUMHUYECKHX 3J1EMEHTOB
(M3MeHeHHe paJjuyCcOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX COEJUHEHUH OT
M0JIOXKEHUS B IEPUOJUYECKOM CHUCTEME U CTPOEHMS aTOMa C UCII0JIb30BAaHUEM CXeM U TabJIHLL.

YcTaHaB/IMBaTh CBS3b MEX/Y [10JI0KEHUEM 3JIEMEHTA B IEPUOJJUIECKON CUCTEME U CTPOEHUEM
ero aroma (cocTaB U 3apsi/ s1/1pa, o61Liee YHUC/I0 IJTEKTPOHOB U pacipe/ie/ieHUe UX 110
3JIEKTPOHHBIM CJIOSIM) 10 06pasLy.

[IporHo3upoBaTh XapaKTep U3MEeHEHUs CBOMCTB 3/IEMEHTOB U UX COeJMHEHUH 10 rpynnaM 1
nepuojam [leproaryecKoi cucTeMBI C IOMOLLBIO NTejarora.
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[leppoAnYecKOd CUCTEMBl XUMHUYECKHUX 3JieMeHTOB /l.
U. MeHzeneeBa. [lepuofbl U rpynnbl. PU3NYEeCKUNA CMBICT
NOpPSZKOBOrO HOMepa, HOMepOB Mepuoja M [Py
3JIeMeHTa.

CtpoeHue atomoB. CocTaB aTOMHBIX sjep. M3omonbl.
JnekTpoHbl. CTpoeHHUE 3JIEKTPOHHBIX 060JIOUEK aTOMOB
nepBbix 20 XHMHUYECKHX 3JIeMEHTOB Ilepuoguyeckoit

I W

3JIEMEHTa Ino ero

CHCTEMbI MeHpeneeBa. XapakTepucTHKa

XUMHYECKOT0 MOJIOXKEHHUIO B
[lepuoaundeckoit cucreme /. U. MeHpesneeBa.
3akoHoMepHOCMU paduyca

J/1emMeHmos, memasaaudeckux u

U3MEeHEeHUs! amomos
XUMUYECKUX
HeMemanaauyeckux ceolicme no zpynnam u nepuodam.
3HaueHue [lepuoduueckozo 3akoHa u Ilepuoduueckoll
cucmembl XUMU4eckux 3/lemeHmos 0/151 pa3eumust HaykKu u
npakmuku. /]. H. MeHdeneeg — yuéHblil u 2paxc0aHuH.
JAemoHcTpauum
KopoTkonepuoaHas v JivHHONeproAHas GOPMbI
Hepnoanqecxoﬁ CUCTEMbI XUMHUYECKHX 3JIEMEHTOB
J. U. MeHnesneeBa.
0O3HakKoMJIeHHe C 06pa3LaMy METAIOB U HEMETAJIJIOB.
Na6opaTopHble U NpaKTMYeckne paborbl
JlabopamopHblil onbim:

BsaumopelicTBUe THAPOKCHAA LMHKA C pacTBOpaMu
KUCJIOT U 1eJioyei

XapaKTepH30BaTb XMMHUYECKHE 3JIeMEeHThI IePBbIX TPEX NePUO0B, KaIHs, Ka/lbLUsA 10 UX
noJioxkeHuto B [lepuoguyeckoii cucreme /l. U. Meneneena.

CnenoBaThb npaBusiaM 6e30MacHOi paboTel B 1aGOpaTOPUH NPH UCNOIb30BAHUHY XUMHYECKOH
nocyApl ¥ 060pyj0BaHUA M0/, KOHTPOJIEM Ile/jarora.

BbicTparBaTh pa3BépHYThble NMCbMEeHHbIe U YCTHbIe OTBEThI C 0ITI0POH Ha UHPOPMALMIO U3
y4eOGHHKA U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIN MOHATUHHbINA
anmapar Kypca XMMHU 110CJle CTPYKTYPHUPOBAaHUS MaTepHuaJia C UCI0J1b30BaHUEM KJIHIIIE.

HWcnosib30BaTh NPU BBINOJHEHUH YYeOHbBIX 3a/JaHUN TEKCThI y4eOHUKA IOC/Ie
CTPYKTYPHUPOBaHUsA MaTepHaa, ClipaBoyHble MaTepHaJbl ([lepuoanyeckyro cucteMmy
XUMHUYeCKuX 371eMeHTOoB /I. . MeHpe/ieeBa, Tabinily pacCTBOPUMOCTU KUCJIOT, OCHOBAaHUM U
coJiell B BOJIE, 3JIEKTPOXUMUYECKUU PsIJL HAPSIKEHUHM METaJJIOB).

Hcnosib30BaTh NpU BINOJHEHUU YUeOHBIX 33/IaHUN U B IPOLieCCE UCCJIeI0BATENbCKON
JlesITeIbHOCTH HAy4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepuasbl, pecypcbl UHTepHeTa MoJ PyKOBOJCTBOM Iejarora

Tema 5. CTpoeHue BelecTB.
XumMnueckasi CBSI3b.
OKHCIUTETbHO-
BOCCTAHOBHUTEJIbHbIE PeaKIUU

(8 1)

Xummueckas cBsa3b. KoBaneHTHas (MOJAPHAS M HEMOJISPHAs)

CBA3b.  DIEKMpoOOmpuyameibHOCb — aAmMoMO8  XUMUHECKUX
anemenmog. IoHHast CBsI3b. Tunvl KPUCMAIIUYECKUX PEULEOK.
CreneHb

BOCCTAaHOBUTEJIbHbIE peaKIHHU. HpOL[eCCbI OKHCJIEHUA U

OKHCJIEHHUA. OKUCIUTENBHO-

BOCCTaHOBJIEHUS. OKUCHUTENN U BOCCTAHOBUTEJIHU.

JdeMoHcTpanuu
OKHUCITUTETbHO-BOCCTAHOBUTENILHBIE PEAKLIUH: TOPEHHE,
PEaKINu pa3oKeHNs, COSTMHCHUS

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHIA O] PYKOBOJCTBOM IEIarora.

Onpenensats BUJ XUMAYECKOW CBSI3U B COCMHEHUH C UCTIOIh30BAHUEM CXEM.

Omnpezensth CTENeHb OKUCICHUS] XUMHIECKOTO IeMEHTA M0 POPMyIIe ero COeIHHEHNUS C
HCTIOIb30BAHIEM AITOPUTMA.

OmnpenensTs 3IeMEHT (BEIIECTBO) — OKHUCIUTENb U 3JIEMEHT (BEIIECTBO) — BOCCTAHOBUTEITD.

OOBSCHATH CYIIHOCTH MPOIIECCOB OKUCICHHS M BOCCTAHOBIICHUSL.

CoOCTaBIIATH MEKTPOHHBIN OaTaHC ¢ YIETOM YHCIa OTJAHHBIX U MPHHATHIX DJICKTPOHOB.

CocTaBisTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHOI PEaKIMy M0 aJropuTMy pasdopa
OKHUCIUTEJIbHO-BOCCTAHOBUTEIBHOMN PEAKIIHH.

Hcnons30BaTh IIPU BBITIOJIHCHUU yqe6HbIX 33}13.HI/II‘/’I TEKCThI y‘{BGHMKa I10CJIC CprKTypI/lpOBaHI/lﬂ

Marepuaa, ClpaBOYHbIe MaTepUallbl (IEPUOJUYECKYIO CUCTEMY XUMHUUECKHX 31eMeHToB /1. 1.
MemnneneeBa, TabIHIly pacCTBOPUMOCTH KUCIIOT, OCHOBAHHH 1 COJIEH B BOJIE, SIMEKTPOXUMUIECKHH PSI
HAIpsHKEHUH METaIIOB)
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PasgeJ 2. BaxHeiilne npeAcTaBUTe/ M HEOPraHMYEeCKUX BelecTs (35 4)

Tema 6. Kucnopogp. Bogopoa.
(14y9)

Bo3ayx — cmech rasos. CoctaB Bo3ayxa. Kuciopon —

3j7eMeHT U mnpocTtoe BeuecTBo. 030H. Haxoxgenue

KHCJOpoJa B MNpUpoje, OGU3MYECKHE M XUMHUYECKHE
cBo¥icTBa. Peakuyy ropeHus MPOCTHIX U CI0XKHBIX BEIECTB.
adpdexm JK30- U

SHAOTEpMHUYECKUE mepmoxumuveckue

Tensosoll XuMuveckoli  peakyuu.
peakuuy,
ypasHeHusi. TlonsiTue 06 okcujax. CHoco6bl MOJIyYeHUs
KHCIOpoJa B JabopaTopud U
KHMC/I0pOJa. KpYyroBOpOT KHC/I0poja B

npupoje. ToiuBo: yrojb U MeTaH. 3arpsA3HeHue BO3Ayxa,

HNPOMBIIIJIEHHOCTH.
NpUMeHeHue

yCUJIEHUE TapHUKOBOI0 3¢ PeKTa, pa3pylieHrne 030HOBOTO
c10s1.

Bogopoa — asieMeHT U npocToe BeliecTBo. HaxoxaeHue
BOJIOPO/A B IpUpO/Jie, GU3UYeCKHEe U XUMUYeCKHe CBOMCTBA
(Ha npuMepe B3aUMOJEHCTBUS C HEMeTa/UlaMH U
OKCHJAMU MeTaJlJIOB), TIPUMEHEHUE, CNOCOOLI NOJYUYEHUS.

IMoHsiTHE 0 KHUCA0TaX KMCIOTHI U COJIH.

JAemoHcTpauum

BzauMogeiictBue pocdopa, ceprl U xese3a ¢ KUCI0POL0M
(BO3MOXKHO MCNOJIb30BaHKE BU/IE0OTBITOB).
OnpefiesieHUe COJlep>KaHUsl KUCI0PO/Ja B BO3JyXe.
OnbITHL, JeMOHCTPUPYIOILLHE YCI0BUSl BOSBHUKHOBEHUS U
MpeKpalieHus rOpeHusl.

NabopatopHble U NpaKTMYeckne paboTbl

JlabopamopHulii onbim:

O3HakoMJieHHe ¢ 06pasLaMu OKCHAOB.

IIpakmuyeckas paboma:

Ne 4. [TosriyyeHUe KUCI0POAQ, U3yYeHHE ero CBOUCTB.
[Ipaktuueckas padorta NeS. [TomydeHre Bogopoaa 1 u3ydeHne

€ro CBOMCTB.
Bovtuucnenusn

— MOJIeKyJIHpHOﬁ MacCChbIl KUCJIOpOAA X 0O30HA Ha
OCHOBAaHHM aTOMHOM MacCbl XUMHY€ECKOTO 3/IeMEHTa

PackpbIBaTh CMBIC/ M3y4aeMbIX NOHATHUI U IPUMEHATb 3TH NOHATUSA IPYU ONMCAaHUU CBOMCTB
BellleCTB U UX NpeBpalleH!H C UCI0JIb30BaHUEM ONOPHBIX CJIOB U KJIHIIE.

XapakTepHu30BaTh (OMUCBIBATh)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNuchb
cOCTaB BO3/lyxa, pU3UYECKUe U XU-MUUYECKHE CBOMCTBA KUCI0PO/ia, CIOCOOBI €ro MoJIyYeHuUs,
NpUMeHeHHe U 3HaueHHe B IPUPOo/ie U »KU3HU YesIoBeKa.

CpaBHMBATb peakKlMy ropeHusl U MeJlJIeHHOI'0 OKMCJIEeHU C IpeiBapUTeIbHBIM 06Cy¥/AeHUeM
napaMeTpOB CpaBHEHHs.

Co6upaTh NpuGOPHI AJIs MOJyYeHHs KUCJA0POoAa (BBITECHEHUEM BO/Ibl M BO3/yXa).

PacnosHaBaTb ONBITHBIM MYTEM KUCJIOPOJ, OJ KOHTPOJIEM Ilefarora.

Hcnonb30BaTh XMMUUYECKYI0 CHMBOJIUKY [JIJI1 COCTaBJIeHHsI GOPMY.JI BELeCTB, MOJIEKYISPHbIX
yPaBHEHHMH XMMHUYeCKHUX peaKL Ui C yuacTHeM KHCJI0poJa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NPO06JIeM, CBI3aHHBIX C 3arpsI3HEHHEM BO3/yXa.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThl B Ja60PaTOPUU NMPH UCII0JIb30BAHUN XMMUYECKOH
nocyzibl M1 060py10BaHUs 110/, KOHTPOJIEM [Ielarora, a Take IpaBUiaM 06palleHus ¢
rOPIOYUMH BeleCTBAMU B ObITY.

[ln1aHMpOBATh U OCYLIECTBJIATH Ha IPAKTHKE XUMHUYeCKHe 3KCIIepUMEeHThI, IPOBOAUTH
HabJI1I0/leHus, e/1aTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepr-MeHTa 10/, pyKOBOACTBOM Ile/iarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymie.
Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpoLiecce HCCleJ0BaTeIbCKON
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePaTypy XMMHUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepuasel, pecypcbl UHTepHeTa noJ pyKOBOACTBOM llefarora.

BbicTpanBaTh pa3BépHyThle MMCbMEHHBIE U YCTHbIE OTBETHI C ONOPOH Ha MHPOPMALUIO U3
y4eOHMKa U CIPaBOYHBIX MaTe-
pHaJIOB € ONIOPOM Ha MJIaH, TPAMOTHO UCINO0JIb30BaTh U3y4YeHHbIN NOHATUIHBIN annapaT Kypca
XUMHH

Tema 7. Boga. PacTtBopsl.
IousaTHe 06 OCHOBaAaHUAX

Boga. Ee cocraB. CTpoeHue. Mosiekybl. Quiuyeckue
ceolicmea 800bl. Boda kak pacmeopumens. PacTBOpBIL

PaCKprBaTb CMbICJI U3y4aeMbIX MOHSTHUHN U NPpUMEHATDb 3TH NIOHATHUA IPHU ONTMCAHUU CBOWCTB
BeleCTB U UX HpeBpameHm‘/’l C IOMOIIbIO neaarora.
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(54)

Ilonsimue o pacmeopumocmu eeujecme 8 gode. [lonamue o
HACbIWeHHbIX U HEeHACbIWeHHbIX pacmeopax. MaccoBas [10J15
BelllecTBa B pacTBope. PacyeT MaccoBoi fosM BelecTBa B
pacTBope (NMpoLeHTHAs KOHIeHTPaLHsA).

Xumuueckue ceolicmea 600bl (pas/nozceHue, peakyuu c
HampueM, oKcudoM Kaavyus, okcudom cepuilV I[TonHsamue 06

Posb pacmeopos & npupode u 8 iuU3HU
Kpyzosopom e0dbl 6 npupode. 3arps3HeHHe
NPUPOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ,.

OCHOBAHUSX.
ues1068€eKa.

AemoHcTpauumn

JJ1eKTPOJIU3 BOJbl; CUHTE3 BO/bI; B3aUMO/I€HCTBHE BOJBI C
meTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMaTEePHUAJIOB).

PacTBOpeHUe BelecTB ¢ pa3JIMYHON paCTBOPHUMOCTBIO.
HcciepoBaHye pacTBOPOB KUCJIOT U LieJI04el € IOMOIIBI0
WH/JMKaTOPOB.

Na6opaTtopHbie U NpakTU4eckne paboTbl
Ilpakmuyeckas paboma:

Ne 6. [IpuroToBJiIeHHEe PACTBOPOB C ONpe/ieIEHHON
MacCOBOH /10Jieil paCTBOPEHHOIO BEIECTBA.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK PACTBOPHUTEJIS B
NPUPOJHBIX MPOLECCAX C OTOPOH Ha IIJIaH U CXEMY.

CoCTaBJIITh YpaBHEHUSI XUMHUECKUX PEAKIMH C yYaCTHEM BOJBI C OIOPOM Ha CXEMY.

OGBSCHATD CYLIHOCTb 3KOJIOTMYECKUX TPOGJIEM, CBSI3aHHBIX C 3arPsiI3HEHUEM NPUPOJHBIX BOJ,
Croco6bl OYMCTKH BOJbI OT NPUMecel, Mepbl 110 OXpaHe BOJ, OT 3arpsA3HeHHUs IocJie
npe/iBapUTENbHOTIO CTPYKTYPUPOBaHUA MaTepHaa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XMMUYECKHE IKCIIEPUMEHTBI, IPOBOJUTD
HabJ1I0/leHus, fie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIepUMEHTA N0/, KOHTPOJIEM Ie/larora, ¢ UCIoJb30BaHUEM KIIHIIE,

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aG0OpaTOPUH NMPH UCIOIb30BAHUHY XUMUYECKOH
nocyZpl M 060pyj0BaHUA M0/, KOHTPOJIEM IleJiarora.

[IpoBOANTD BBIYKMCIEHUS C TPUMEHEHUEM MOHSTHS «MaccoBasi [10Jis Bell[eCTBa B PacCTBOpe» C
onopoi Ha GopMyIbl.

Hcnonb30BaTh Npy BEINOJHEHUH YYeOHBIX 3alaHUH U B ITpoLiecce KUCC/e 0BaTelbCKON
JleATeJIbHOCTH Hay4HO-MONYJ/IIPHYIO0 INTEPATyPy XUMHUYECKOT0 COZlepKaHus, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa 110/, pyKOBOCTBOM Ilefiarora.

BbicTpanBaThb pa3BEéPHYThIe NMCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UHPOPMALMIO U3
y4yeOHUKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0/Ib30BaTh U3yYeHHbIN NOHATHHHBIHN
amnmapar Kypca XMMHH 110CJle IpeiBapUTebHOT0 CTPYKTYPHUPOBAaHUSA MaTepHaJa.

Tema 8. JsieKTpoIUTHYECKASA
Aucconanys. Xumudyeckue
peakuuu B pacTBopax

(549)

Teopust INEKTPOITUTHUECKON JIICCOLUALIUN.

DIIeKTPOIUTHYECKAs JIHCCOLHAIINS. DNEKTPOJIUTHI i

HEIEKTPONUThl. KaTHOHBI, aHUOHBL. Mexanusm ouccoyuayuu
6eujecme ¢ pasnuiHbIMU 6UOaMU Xumuieckou ceazu. Ionsmue
ocmenenu ouccoyuayuy. CUIbHBIC U CIIA0bIE EKTPOJIUTHL.
Peakiuy MOHHOTO 0oOMeHa. YClIOBUS NMPOTEKaHUs peakiii
HoHHOro oOMeHa 710 KoHIa. [TonHbIe U COKpaIEHHBIC HOHHBIE

ypaBHeHUs  peakuuidl. XHUMHUYECKHe CBOicTBa  KHUCIIOT,

OCHOBaHWUII W coliel B CBeTe MpeAcTaBiICHUHd 00

JJIEKTPOJIUTHUYECKOM Tucconnanii. KauecTBeHHbIE peakiuu Ha

KaTUOHbI M AaHUOHBI: HWOHBI XJIOPHI-, OpPOMHUA-, HWOIUJI-,

cynbdar-, kapOoHat-, cHInKat-, pocdar- aHHOHBI, THAPOKCH-

HOHBI; KaTHOHbBI aMMOHHs, MarHusd, KajJdblMs, aJIIOMHUHHA,

xene3a (2+) u (3+), menu (2+), LMHKA, NPUCYTCTBYIOLINE B
BOJIHBIX PacTBOpax.

PackpbIBaTb CMbIC/ U3y4YaeMbIX MOHATHMH, @ TAKXKe CMbICJI TEOPUH 3JIEKTPOJIUTUYECKOUN
JUCCOLIMAIMU C OTIOPOM Ha CXEMBI.

OO6'BSACHATb MPUYUHBI 3JIEKTPONPOBO/TI-

HOCTH BOJIHBIX PaCTBOPOB C IOMOIIbIO NeJjarora.
CocTaB/sATh ypaBHEHUS JUCCOLMALIUM KUCJIOT, LeJI0uel U CoJiel, NOJIHbIE U COKpalléHHble
HOHHbIE ypaBHEHUSI XMMUUECKUX PeaKIIMH HOHHOTO 06MeHa.

[ln1aHUpOBaTh U OCYLIECTB/IAThL HA NPAKTHKE XUMUUECKUEe 3KCIIEPUMEHTHI, IPOBOAUTD
HaOJII/IeHUs, [IeJIaTh BbIBO/IbI IO Pe3yJibTaTaM 3KCIIepUMEHTA I0c/ie TPeJBapUTeTbHON
paboThI.

CiefoBaTh NpaBUaM 6€30MacHOMN paboThl B 1a60paTOPUKM IPHU UCNO0JIb30BAHUM XUMUYECKOMN
MOCy/ibl U 060pYAOBaHUS IO/ KOHTPOJIEM NeJarora.

[Ipor3BOAUTD BbIUUCAEHHUS 110 XUMUYECKHUM YpaBHEHUSIM.

BricTpauBaTb pa3BEépHYTble IUCbMEHHbBIE U YCTHBIE OTBETHI C 0NOPOU Ha HHGOPMALUIO U3
y4eOGHHKA U CIPAaBOYHbIX MaTEpPHaJIOB, TPAMOTHO HUCII0JIb30BaTh U3yYeHHbIM MOHATUIHHBINA
anmnapar Kypca XMMHUH [0CJie Npe/iBApUTEBHOTO CTPYKTYPUPOBAHUS MaTepuasa.

HWcnosb30BaTh NPU BbINOJHEHUH YYe6OHbBIX 3aJJaHUI U B ITpOLecce UCCIeI0BaTeNbCKON
JlesITeJIbHOCTH HAY4YHO-TIONMYJISIPHYIO JIMTEPATYPY XUMUUY€ECKOT0 COZlepKaHUs, CIPAaBOYHbIEe
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JleMoOHCTpauumn

JneKTpUYecKas MIPOBOAUMOCTb PACTBOPOB BEILECTB;
JIBIXKEHUE HOHOB B 3JIEKTPUYECKOM II0JIE.

OnbIThI, UIJIIOCTPUPYIOLME IPU3HAKH IPOTEKAHUS
peaknui HOHHOT0 06MeHa.

JlaGopaTopHble U NPaKTU4YeCKHe

pa6oThl

JlabopamopHblil onbim:

Peaknuu HoHHOI0 06MeHa B pacTBOpax 3JIeKTPOJIUTOB:
cyabdara Meau(Il) u ménoun, kap6oHaTa HATpUs U
COJITHOM KMCJIOTBI, peaKLUsl HeHTpaIu3aluy Mexay
TU/APOKCHU/IOM KaJIUs U COJITHOM KHCIOTOM.
Bouryucaenus

— I10 ypaBHEHUSIM XMMUYECKUX peaKLui

MaTepHasbl, pecypcbl UHTepHeTa nocjie KOHCY/IbTalLMHU C NIefjaroroM

Tema 9. OCHOBHbI€E KJIaCChI
HeopraHu4ecKux
coeUHEeHU

(114)

Knaccudukanus HeopraHU4ecKHUX CoeJUHEHUH.

Okcufbl: cocTas, kjaaccudukanus (0CHO8HbIe, KUCA0MHbLE,
amg@omepHble, Heco1eo0bpasyoujue Ha npumepe okcuda
yenepoda Il u okcuda asoma Il), HomeHk1aTypa Iloay4eHue u
XUMHYEeCKHe CBOHCTBA OKCU/O0B (B3aUMO/IeiCTBHE C
BOJIOM, KUCJIOTAMHY, I11eJI04aMH).

OcHoBaHHUs: COCTaB, Kiaccudukanus (1es04u U
HepacTBOpPHMbIe OCHOBAHMUSA), HOMEHKJIATypa, GU3ndecKue
Y XMMHUYECKHe CBOUCTBA (B3aUMOJENCTBUE C OKCUAAMU
HEeMETAJJIOB, KUCJIOTaMHU, COJISIMH ), CNOCOObI NOAYYEHUS.
KucnoTsl: cocTas, kiaccuduKkays, HOMEHKIATYPA,
dusnyeckre U XUMUYECKHE CBOUCTBA (B3aUMO/JIEICTBUE C
MeTaJlJIaMH, OCHOBHBIMHU OKCH/IaMH, OCHOBaHUSIMH,
COJIIMM Ha IpUMepe COJITHON U CEpHOM KUCJIOT), Cnocobbl
noJiyvexusl. Ps akTHBHOCTH MeTaJJIOB.

Couu (cpesiHMe): HOMEHKJIATYpPa, CIOCO6HI MOTyYeHuS,
B3aMMO/IeHMCTBHE CoJIel C MeTa/lJIaMU, KUCJIOTaMHU,
IeJI0YaMH U COJISIMH.

'eHeTHYecKast CBSI3b MEX/Y KJI1acCAMH HEOPTaHUYECKUX
coeaHeHUN. ['eHeTHYecKkue psabl. [ToHsmue 06
amg@omepHbix 2udpokcudax (Ha npumepe UHKA U
AAIOMUHUS): XUMUYecKue ceolicmea ezaumodelicmsue ¢
KUC10mamu u uje104amu, pas/oxceHue npu HazpesaHul.

AemoHcTpauumn

06pa3ibl HEOPraHUYECKUX BENeCTB PA3JIMYHBIX KJIACCOB.
B3auMogelicTBue pacTBOpa CepHOM KMCJIOThI C OKCUA0M
megu(1D).

Peakuua HeWTpasu3anuu.
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OmpezeneHne OCHOBHBIX KJIACCOB HEOPTAHNUECKUX COSANHEHHH 110 MAbI0Hy.
CocraBieHue CXeM CTPOEHHsI OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEMHEHUII Ha OCHOBE
OTIpe/IENEHNs].

Cocrasiienne HopMysI OCHOBHBIX KJIACCOB HEOPTaHMYECKUX COSIMHEHHI U Ha3bIBaHUE UX I10
MEXIyHapOIHO! U TPUBUAIBEHOI HOMEHKIJIATYpe C NCIIOIb30BAHUEM OINPEIEICHNS U TaOIHIIbI
PacTBOPUMOCTH.

KnaccndunupoBanne n3yqaeMbIX BEIIECTB [0 COCTaBY U CE0LCHEAM C ONIOPOH Ha OTpeeIeHH,
CXEeMBI ¥ TaOJIHIly PAaCTBOPUMOCTH.

CocraBieHne TabIUIbI TEHETHIECKUX PSIJIOB M CXeMBI «I eHeTndecKast B3auMOCBSA3b OCHOBHBIX
KJIACCOB HEOPTAaHWIECKHUX COSIMHEHMIN 0] PYKOBOACTBOM IeIarora.

[Tporuo3upoBaHue CBOWCTB BELIECTB Ha OCHOBE OOIINX XMMHYECKUX CBOWCTB H3YUSHHBIX KJIACCOB,
IPYIII BELIECTB, K KOTOPBIM OHU OTHOCATCS C UCIIOJIb30BaHUEM cXeMbl «I eHeTuueckast B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTraHUYECKUX COCIUHEHU) MOl pyKOBOJICTBOM IeJlarora.

CocraBieHre MOJIEKYJISIPHBIX YPAaBHEHUH peakLuil, WUTIOCTPUPYIOLIUX XMMUYECKUE CBOWCTBA
U3YYEHHBIX KITACCOB U CNOCOObI NOJIyYeHUs BEIECTB N3yIEeHHBIX KIaCCOB, TPYII, a TAKXKe
MOATBEP>KAAIONIIX TE€HETHUECKYTO B3aHMOCBSI3b MEX/Iy HUMH, C OTIOPOif Ha BepOaIbHYIO CXeMy B
KaueCTBE 3PUTEIHHOMN OIOPHI.

CocTaBieHre MOJEKYIAPHBIX yPAaBHEHUH PEAaKIUiA 110 CXeMaM C MPeABaPUTENHHBIM 00CyKICHUEM
BBIOOpa pearupyIoNix BEIIeCTB.

Beruncnenue 1o ypaBHeHUSIM XUMHYECKHX Peaklnii KoaudecTBa, 00bEMa, Macchl BEIECTBA MO
KOJINYECTBY, 00BbEMY, Macce peareHTOB WK IPOIYKTOB PEAKLUH 10 aIrOPUTMY.

[InanupoBaHue U OCYIIECTBIEHHE Ha MPAKTHKE XUMUUECKOT'0 3KCIIEpUMEHTA U HAaOII0IeHHS IO
PYKOBOJICTBOM YUHTEIISL.

DopmynrpoBaHUE BBIBOIOB MO Pe3yJIbTaTaM SKCIIEPUMEHTA C HCII0JIF30BAaHNEM OIIOPHBIX CIIOB.
DopmynrpoBaHUe C MOMOIIBIO MEarora U BEITOJIHEHNE IIPaBHI 0e30TIacHOM paboTHI B TabopaTopun
TP UCTIONB30BAHUN XMMUUECKOH TIOCYIBI 1 000pYHOBAHHSI.

Vcnonp3oBaHue MpH BHIMOJTHEHUH Y4eOHBIX 3a/IaHUI U B IPOLIECCE HCCIISI0BATENILCKOM IS TENbHOCTH
Hay4YHO-TIOIYJIIPHOM TUTEpaTyphl XUMHUYECKOTO COZIEPXKAHUS, CIIPAaBOYHbIE MaTepHAIIbl, PECYPChI
HHTepHeTa, ocylecTBIeHNe BbIOOpa 10 pYKOBOACTBOM HACTaBHHUKA.




BbITecHeHue 0HOr0 MeTasl/la APYTUM K3 pacTBOpa COJIU. BeicTpanBanue pa3BEPHYTHIX IIMCHMEHHBIX M YCTHBIX OTBETOB C ONOPOH Ha HHPOPMAIHIO U3
y4eOHHKA 1 CIIPAaBOYHBIX MAaTEPHAJIOB, IPAMOTHOE MCIOIB30BaHHE N3YyIEHHOTO IIOHATHITHOTO
ammapara Kypca XMMUH C HCTIOIb30BaHUEM IUIAHA, OTIOPHEIX CJIOB, aTOPUTMA.

Na6opaTtopHble U NpakTU4ecKne paboTbl
Jla6opamopHbie onbimbl:

B3anMopelcTBHe KMCJIOT C MeTaJlJIaMH.

[TosrydeHre HepacTBOPUMBIX OCHOBAHHM.
B3anMopelicTBHe HepacTBOPHUMBIX OCHOBaHHUH C
KHCJIOTaMH.

Paznoxenue rugpoxkcuzga meu(1l) npu HarpeBanuu.
Ilpakmuyeckas paboma:

Ne 7. PelieHre 3KCllepMMeHTaJbHbBIX 33/ja4 110 TeEMe
«OCHOBHBIE KJIaCChbl HEOPTaHUYECKUX COeAUHEHUH».

BbiqucneHusi
— 10 YPaBHEHHUSM XMMUYECKUX PEAKIUN

Paspgen 3. Bewecrso n xumuyeckue peakuuu, 44

Tema 10. Xumunueckue peaKkuyuu. Tlousamue o ckopocmu Xumuyeckolul peaxyuu. @aKmopbl’ PaCKprBaTL CMBICJT U3y4aCMBIX THOHITHHA U TMPUMEHATE 3THU IMOHATHUA IIPU ONTMCAHUU CBOICTB BCUICCTB U

HX IPEBPALICHUN.

KrnaccuduiupoBats XHUMHYECKHE PEAKIUH O PA3IHIHBIM IIPU3HAKAM.

Y cTaHaBIMBaTH 3aBUCHMOCTH CKOPOCTH XHMHUYECKOH PEaKIMU OT Pa3InIHbIX (PaKTOpOB MOx

PYKOBOJCTBOM yUHUTEINS.

Ilonsmue o xumuueckom  pasnosecuu.  Cumewjenue [IporHO3UpOBaTh BO3ZMOXKHOCTHU NPOTEKAHUS XMMUYECKUX TIPEBPaIlleHUH B pa3IMUHbIX YCIOBUSX I10OCIIE

Xumuyeckozo  pasHosecus. Daxmopvl, 6auAOWUe HA | TPENBAPUTEIBHON PabOTHI.

CKOPOCMb XUMUYECKOU peakyuu U NON0NCeHUe XUMUYECKO20 DnpenensaTs okucauTens 1 BoccranoButens B OBP.

CocTaBnsTh NMEKTPOHHBIN OalaHC PeaKIHH.

[ Ipon3BOAUTH BBIYMCICHUS 10 XUMUYECKHM YPABHEHHAM 10 aJITOPUTMY.

BrIcTpanBaTh Pa3BEPHYTHIC MMCEMEHHbIE H YCTHBIE OTBETHI C ONTOPOH Ha MHPOPMANHUIO U3 yIeOHHUKA U

CHPaBOYHBIX MAaTepUaJIOB, IPAMOTHO HCIIOIb30BaTh 3yUCHHBIN MOHATUIHBIN annapaT Kypca XMMUU

rocje NpeiBapUTeIbHOIO CTPYKTYPUPOBAHUS MaTepHaa.

Vcnosnp30BaTh MpY BEITIOITHEHUH YY€OHBIX 3aJaHUH U B IPOIIECCE MCCIIEI0BATENBCKON eI TETbHOCTH

Hay4YHO-MIOIYJISIPHYIO JINTEPATyPy XUMHUYECKOTO COJIeP KaHMsl, CIIPABOUHBIE MaTepHaJbl, PECypChl

HuTepHeTa nocne KOHCYIbTallU C IEJarOroM.

PacKpbIBaTh CMBICII H3Y4aeMbIX IOHATHH, 8 TAKXKE CMBICI TEOPHHU 3JIEKTPOIUTHYECKON JUCCOLUALINY C
OINOpON Ha CXEMBI.

DOBACHATS IPHUUHBI SITEKTPOIPOBOIHOCTH BOAHBIX PACTBOPOB C MOMOIIBIO MEarora.
CocTaBiATh ypaBHEHUs JUCCOLUALNY KUCIIOT, IIENoueil U coleil, IONHbIe U COKpaLIEHHbIE HOHHbIE
ypaBHEHUs XMMUYECKUX peakui HOHHOTO 0OMeHa.

[LmaHupOBaTh M OCYLIECTBIATH HAa MPAKTUKE XUMUYECKHUE SKCIIEPUMEHTHI, IPOBOAUTEL HAOIIOAECHHUS,
JieNaTh BBIBOJIBI TI0 pe3yJIbTaTaM 3KCIIEpUMEHTA I10ciIe IpeiBapUTENIbHOM paboThI.

CremoBats npasmiaM 06€30MacHOM paboTH! B Ta00paTOPHUH IIPH HCIIOIB30BAHUH XUMUIECKOH TTOCY Bl 1
0060py10BaHMS MO KOHTPOJIEM Mearora.

[ Ipon3BOAUTH BBIYMCICHUS 10 XUMUYECKUM YPABHEHHSAM.

BrIcTpanBaTh Pa3BEPHYTHIE MMCEMEHHBIE H YCTHBIC OTBETHI C ONIOPOH Ha HH(POPMANHUIO U3 yueOHHKA 1

OcHoBHble 3aKOHOMepHOCTH GUAIOWUE HA CKOPOCMb Xumudeckol peaxyuu. I[Tonsmue o
XMMU4ecKkuX peakumit (44) 20MO2enHbIX U 2emepozennblx  peakyusx. ITlowsmue 06

o6pamwwblx u Heo6pamuMblx XUMUHYECKUX  pearkyusx.

pasnosecus. Knaccuguxayus xumuueckux peakyuti no
PA3HBIM OCHOBAHUSM.
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CIIPaBOYHBIX MAaT€PpUAJIOB, I'PaMOTHO HUCIIOJIb30BaTh I/I3Y‘{GHHLIﬁ MMOHSITHHHEBIN anmapar Kypca XuMHUuu
TOCJIC NPEABAPUTEILHOI'O CTPYKTYPHUPOBaHUA MaTE€puralia.

Hcnons3oBath TIpU BBINIOJIHEHHUH y‘le6HLIX 3aZ[aHHfI 1 B Iponecce PICCJ'IeZ[OBaTeJ'ILCKOﬁ JACATCIIBHOCTHU
HAaYYHO-TIOIYJIAPHYIO JINTEPATYPY XUMHUYCCKOI'0 COACPIKaHNs, CIIPABOYHBIC MaT€pUaJibl, pECYPCHL
I/IHTepHeTa TI0CJIC KOHCYJIbTAllUU C IE€Jarorom

9 KUIIACC

(2 4 B HEenemto, Bcero 68 u)

MpumepHbie TeMbl,
packpbiBatolme AaHHbI pasgen
nporpammbl,

1 KOZIMYECTBO YacoB, 0TBOAUMOE
Ha UX UsyyeHune

OCHOBHOe cogeprKaHue

OCHOBHbIE BUAbI AEATENbHOCTN
obyuatowmxca

Paspe 1. BemecTBo 1 XUuMHU4eckue peakuu (104)
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IloBTOpEHUE U yriyO/iIeHHe
3HaHUI OCHOBHBIX pa3/eJioB
Kypca 8 kiacca

(104)

[Neprommueckuii 3axoH. [lepnoandeckast cncreMa XHMHIECKHAX
anemenToB J[. 1I. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B I3MEHEHHH CBOHCTB XHMHUYECKIX
9JIEMEHTOB TIEPBBIX TPEX MEPHOIOB, KA, KaJIBIHS U UX
COEIMHEHHI B COOTBETCTBHH C TOJIOKEHHEM 3JIEMEHTOB B
MEPHOIUUECKON CUCTEME U CTPOEHHEM UX aTOMOB.
Knaccuduxanus 1 HOMEHKIaTypa HEOPraHUIECKUX BEILECTB
(MexIyHapoIHas U TPUBUANIBHASA). XUMUYECKUE CBOWCTBA
BEI[ECTB, OTHOCSIINXCS K Pa3JIMYHBIM KJlaccaM
HEOpraHWIECKHUX COeMHEeHNI. [ eHeTnyeckas cBsa3b
HEOPraHWYECKHX BEIIECTB.

CrpoeHue BelecTBa: BUIbl XUMIUECKON CBSI3U U THUIIEI
KPHUCTAIUINIECKHUX PEIIETOK. 3a6UCUMOCHb CBOUCE Gelyecin
OM UX CMPOEHUSL.

XuMpdecKkre peakIuy. KIacCu(pUKaIMsI XUMUIECKUX PEaKIIi
10 Pa3INIHBIM OCHOBAHHSM.

Teopust 37IEKTPOIUTHIECKOH UCCOIMANH

JeMoHCTpauumn

1. Moziesii KpUCTA/I/IMYECKUX PEeIlETOK HeOPraHU4eCKUX
BelleCTB.

2. KopotkoneprnoaHas 1 JIMHHONIEPHOAHAS (HOPMBI
[Nepromueckoll CHCTEMBI XUMUYECKHX DIIEMEHTOB

. . MenneneeBa

[Ipaktuueckas padota Ne§ «Peakuny HOHHOTO 0OMeHa»
[Ipaktuueckas padora Ne 9 «KadecTBeHHBIE peakIny Ha HOHBI
B pacTtBOpe".

KontponbsHast pabota Ne6 «DeKTpoUTHIESCKAS TUCCOIIAAIIHSY

XapaKTepu30BaTb XMMUYeCKHe 3/1eMeHThI TepBbIX TPEX IePHUO/0B, KaJIus U KaJbLUs 110 UX
noJioxkeHuto B [lepuoguueckoii cucteme /l. 1. MeHiesieeBa ¢ 0Opoii Ha aJITOPUTM.

KnaccuduunpoBaTh ¥ Ha3blBaTh HeOpraHWYeCKHe BellleCTBa U3y4eHHbIX KJIaCCOB C ONOPOH Ha
cxeMy, TabJIUILy pacTBOPUMOCTH.

OnuceIBaTh 061Me XMMHUYECKHe CBOHCTBA BEL|eCTB pa3/IMYHbIX KJIAaCCOB, NOATBEPKJATh
CBOMCTBA NpUMepaMH MOJIEKYIIPHBIX ypaBHEHUH XUMHAYeCKHX PeaKLUi ¢ OIOpoH Ha CxeMy.
OnpezenaTb BUJ XUMHUYECKOH CBA3HU U TUI KPUCTAJLIMYECKON PeIléTKH BelLlecTBa C OMOPOM Ha

cxemy.

[IporHo3upoBaTh CBOMCTBA BellleCTB B 3aBUCHMOCTH OT UX CTPOEHHUs TN0cJ/Ie peJBapUTETbHOTO
pasbopa.

BeicTpanBaTh pa3BépHyTble NIMCbMEHHbIE U yCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMaIMIO U3 y4ebHMKa U CIIPAaBOYHBIX MaTEPHaJIOB, F[PAMOTHO MCI0JIb30BaTh U3y4eHHbIH
MOHATUHHBIN aNnapaT Kypca XUMHUH.

Hcnonb3o0BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLiecCe UCCIe[0BaTeIbCKOM
JleATeJIbHOCTH HAy4YHO-MONYJIPHYIO JIMTePAaTypy XMMHUECKOTr0 COAeP>KaHUs, ClIpaBOYHbIe
MaTepHasel, pecypcbl MHTepHeTa NoJ pyKOBOACTBOM Iefarora.

PackpsIBaTh CMBICT TEOPHH TEKTPOIUTHIECCKOH Aucconnanu. OOBsICHAT IPHINHBI

JIEKTPONIPOBOTHOCTH BOJHBIX PACTBOPOB;

CocCTaBJIATh YpaBHEHUS TUCCOLMAIMU KUCIIOT U ILEJI0UEH, IIOIHbIE U COKPAIICHHbIE XUMUYECKUE

YpaBHEHUS] XUMHYECKUX PEAKIMii HOHHOTO OOMEHa.

Pa3aen 3. HemeTa/libl

U UX coeAUHeHuA (24 1)

Tema 3. O6mas
XapaKTepHuCTHUKa
XHUMHUYECKHUX 3/1eMeHTOB VIIA-
rpynnsl. 'asioreHsl

(44)

0611as XapaKTepUCTHUKa rajoreHoB. 0cC06eHHOCTH
CTPOEHHS] AaTOMOB 3THUX 3JIEMEHTOB, XapaKTepHbIe /ISt HUX
cTeneHH okucaeHus. CTpoeHre U GU3UYECKHe CBOMCTBA
MPOCTHIX BELeCTB — rajoreHoB. XMMHUYeCcKHe CBOWCTBA Ha
npuMepe xJjopa (B3auMoielicTBHe ¢ MeTaslJIaMHy,
HeMeTa//IaMH - BOJOPOJIOM M KHCIOPOJ0M,
wesao4amu).X10poBoopo . ConsgHas KUCIO0Ta,
XUMHY€eCKHe CBOHCTBA, No/IyYeHue, TprMeHeHHe.
KauecTBeHHbIe peaKI[UM Ha raJIOTeHUA-UOHBIL. Jelicmeue
X/10pa u XA10po60dopoda Ha Op2aHU3M YeN08€eKa.

OGBSICHATD 0011e 3aKOHOMEPHOCTH B U3MEHEHUH CBOHMCTB HEMETAJLJIOB U UX COeJUHEHUH B
npe/ieiax MaJibIX IIEPUO/IOB U TVIABHBIX NOATpyI [leproaruiecKor CUCTeMbl XUMUYECKUX
3JIEMEHTOB C Y4ETOM CTPOEHHS UX AaTOMOB C UCIIOJIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYeCKHe CBOMCTBA MPOCTHIX BEIECTB raJIOTeHOB (Ha
MpUMepe XJI0pa) U CJI0KHBIX BENECTB (XJI0POBO/I0OPO/Ia, XJIOPH/Ia HATPHUS ), CIIOCOOBI UX
MoJIy4YeHHUs], TpUMeHeHHe U 3HaUYeHHe B IPUPO/IEe U )KU3HH YesIOBeKa Mocjie
CTPYKTYPHUPOBAHUS MaTepHasa.

OnpeiesisiTh TaJIOT€HU-MOHBI B PACTBOPE C KCIOJIb30BaHUEM TabJIMIbI "XapaKTepHble
peakIyy Ha aHUOHBI".

[l1aHUPOBATH U OCYIIECTBJATH Ha MPAKTUKE XUMHUYECKHE 3KCIIEPUMEHTHI, IPOBOJUTh
HaO6JII0/IeHHS], J1eJIaTh BbIBO/IbI 110 pe3yJibTaTaM 3KCIIEpUMEeHTa MocJie TpeBapUTeNbHON
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BaxkHell1ne xJ10pu/Abl U UX HAaX0XK/JeHHe B IPUPOJe.

JleMOHCTpauuu

BusieoMaTepHasbl: rajoreHbl U UX COeJUHEHUSI.
O6pasiibl XJIOPUOB.

JlaGopaTopHbIe M NPaKTUYeCKHe PaGoThl
JlabopamopHblil onbim:

PacnosHaBaHue XJI0pH/I-HOHOB.

paboThIL.

CiepoBaTh IpaBUiaM 6e30MaCHOM PaboThI B JIAG0PATOPUU TP UCI0JIb30BAHUH XUMHUYECKOMI
NoCy/ibl M 060pYy/10BaHUsI 10/, PYKOBO/JCTBOM I1e/jarora.

BbicTpanBaTh pa3BEépHYThIE NUCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOX Ha HUHPOPMALUIO U3
y4yeOHHMKa U CIPaBOYHBIX MaTEPHUAJIOB, FPAMOTHO MCII0JIb30BaTh U3y4YeHHbIH NOHATHHHBIN
anmnapat Kypca XUMHH.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH U B IPOLlecce UCCIe[0BaTeIbCKOM
JleATeIbHOCTH HAyYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOT0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Tema 4. O6mas
XapaKTepUCTHKA
XMMHYECKHUX 3/1eMeHTOB VIA-
rpynimbl. Cepa u eé
coeauHeHus (5 1)

061125 XapaKTepPUCTHUKA 3J1eMeHTOB VIA-rpynmel.
Oco6eHHOCTH CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHbIe OJId HUX CTEeIIeHU OKHUCJIEeHUA. CTpOEHI/Ie u
¢duU3MYecKre CBOMCTBA NPOCTHIX BELECTB — KUCJI0POJA U
cepbl.

AnnoTrpornHble MOgUUKALUY KUCJIOPOJA U CEPBI.
XuMuyeckue cBoicTBa cepbl. CEpOBOJOPO/, CTPOEHHUE,
¢du3nYecKre U XMMHYeCKHe CBOHCTBA (KUC/IOTHbIE U
BOCCTaHOBUTeJbHBIE). OKCHU/BI Cephl KaK NPeACTaBUTENH
KHUCJIOTHBIX OKCHI0B. CepHasi KUCJI0Ta, pU3NUeCKHe

Y XMMH4YecKue cBolicTBa (00LMe KaK MpeJCcTaBUTEs
KJ1acca KUCJIOT U celjiuyecKue), IpUMeHeHue.
CepHHUCTast KUC/IOTA.

Xumuueckue peakyuu, siexcaujue 8 0CHO8e NPOMbIULIEHHO20
cnoco6ba noJyveHust cepHoll kucaomol. Conu cepHOU
KHUCJIOTBI, KaYeCTBeHHasl peaKLysi Ha CyJIbdaT-HOoH.
Haxox/ieHue cephl U e€ coeJUHEHUH B IPUpPO/Ie.
Xumuueckoe 3az2psizHeHUe OKpycaroweli cpedvl
coeduHeHUsIMU cepbl (KUcs0mHble doxcou, 3a2psi3HeHUe
803dyxa u 8000éM08), cnocobbl e20 npedomepaujeHusl.

JleMoHCTpauumn

Kosnneknuu (BuzieoMaTepuasbl): cepa v eé coeJTUHEHHUS.
06yrJiuBaHHe caxapa Mo/, e icTBUEM
KOHLIEHTPUPOBAHHOU CEPHOM KUCIOTHI.

JlabopaTopHble U IpaKTH4YeCcKHe paGoThl
JlabopamopHble onbimui:

O6HapyxeHUe cyJ1bPaT-UOHOB.

B3auMogelicTBrUe pa36aB/ieHHOM CEpPHON KUCIOThI C
LIMHKOM. BeruucaeHus

10 ypaBHEHHSAM XUMHUYECKUX peaKLuH;

OO'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpynmnel U ux
coeZilMHEeHUH
C y4ETOM CTPOEeHHSsI UX aTOMOB C OIOPOH Ha cxeMy "Hi3MeHeHHe pafinyCcoOB B OArpynmnax".
XapakTepu3oBaTbh pU3nveCcKre
Y XHMHYeCcKHe CBOWCTBA IPOCTOrO0 BellecTBa Cephl U eé coeJuHEeHUH (CepoBOOPOAa, OKCHU/IOB
cepbl, CEPHOH KUCJIOTHI, CyJ1b$HATOB), CHOCOOBI UX NOJIy4YeHUs], IPUMEHEeHHe U 3HaYeHHe
B IIPUPO/ie U >KU3HU YesI0BeKa C OIIOPOM Ha CXeMy U IJIaH.

OnpefiessiTh Ha/IMYKeE CybdaT-UOHOB B PacTBODE.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKHX TP06JIeM, CB3aHHBIX C IepepaboTKOM coeiMHEHUH cephl
nocJie CTpyKTypUpOBaHuUsl MaTepHasa.

[lnaHMpOBaThb M OCYLIECTBJSATh Ha NPAKTHKe XUMUUYECKHe 3KCIIepUMEHThI, IPOBOAUTD
HabJII0/IeHU, Jle/1aTh BBIBOZbI 10 pe3y/IbTaTaM 3KCIepUMEHTa.

CnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCNOIb30BAHUH XUMHYECKOH
nocyZbl M 060pyj0BaHMs 110/, PYKOBOJCTBOM IleJjarora.

[Ipou3BOAUTE BBIUHUCAEHHUS 10 XUMUYECKUM YPaBHEHHUSIM M0 aITOPUTMY.

HWcnosnb30BaTh NpHY BLINOJHEHUH yueOHBIX 33/JaHUH TEKCThI y4e6HUKa, CIPaBOYHbIe
MaTepuasbl ([leprosuyecKyro cUCTeMYy XUMHUYeCKHUX 371eMeHTOoB /[, Y. MenpeneeBa, TabauLy
pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U COJIeH B BOJie, 3JIEKTPOXUMUYECKUH PAJL HAPSXKeHU N
MeTaJJIoB).

Hcnonp30BaTh NPU BHINOJHEHUH yie6-

HBIX 33JJaHUH U B ITpoLiecce UCCIe0BaTebCKON e TeIbHOCTH HayYHO-TIOMYJIIPHYIO JINTePaTypy

XUMHUYECKOTO CO/lep KaHMs, CIPaBOYHble MaTepHraJibl, pecypcbl UHTepHeTa

nocJie KOHCYJ/IbTallUH C ejlarorom
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Tema 5. O6mas
XapaKTepUCTUKA
XMMHUYECKHX 3/1eMeHTOB VA-
rpynisbl. A3oT, docdop u ux
coeAUHEHMs

(74)

061as XapaKTepUCTHUKA 3JIEMEHTOB VA-Tpynmsbl.
Oco6eHHOCTH CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB,
XapaKTepHble AJid HUX CTeIIeHU OKUCJIEHHUA.

A3zoT, pacnpocTpaHeHue B Ipupo/jie, pu3nuecKue u
XUMHYeCKHe CBOHCTBA (B3aMMO/eHCTBHE C MeTA/IAMH U
HeMeTaJUIaMH - KUCJIOPOJOM U BogopogoM). KpyroBopoTt
asoTa B IIPUpPO/e.

AmMmMuak, ero pusnyeckre 1 XUMHYeCKHe CBOUCTBA
(oKHcIeHHE, OCHOBHBIE CBOMCTBA BOJHOTO pacTBoOpa),
noay4eHue v npuMeHeHue. Cosiu aMMOHUS, UX GU3UIECKHe
Y XMMH4YecKue CBOHCTBa (pa3sioxeHre, B3aUMOJeHCTBHe
CO 1eJI0YaMu), npuMeHeHue. KauecTBeHHas peakiys Ha
HMOHbI aMMOHHUSI.

A3oTHas KMC/IOTA, eé pu3nyecKre U XUMUYECKHe CBOMCTBA
(o61pe Kak npeAcTaBUTES K1acca KUCIOT U
cnenuduryeckre). A3oTHcTas KUca0Ta. Mcnosnb3oBaHue
HUTPATOB U COJIEH aMMOHHUS B KA4eCTBE MUHEPATbHbIX
yA0OpeHUH.

Xumuueckoe 3azpsisHeHuUe oKpyxcarouell cpedbl
coeduHeHUsIMU azoma (Kuciaomuuie 0oxcdu, 3aepsi3HeHue
803dyxa, no48bl U 8000EMO08).

docdop, anr1omponHuie modugpukayuu gocgopa,
¢dusnyeckre U XUMUYECKHUE CBOMCTBA (B3aUMOJENUCTBUE C
MeTa/lJIaMH, HeMeTaJ/IaMH, KOHYeHMpupos8aHHOU a30mHoll
u cepHoli kucaomamuy).

Okcug pocdopa(V) u dpochopHas kucioTa, GU3ndecKre U
XUMHUYECKHe CBOMCTBA, nosyyeHue. KauecTBeHHas
peaknus Ha GochaT-HUOHBL.

HcnosbzoBaHue GpochaToB B KaueCTBe MUHEPAJTbHBIX
yAo06peHUH. 3arpsi3HeHe NPUPOJHBIX BOJOEMOB
docparamu.

JleMOHCTpauuu

Konneknuu: docdop u ux coejuHeHUs.

B3aumo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THON KHUC/IOTHI
C Me/ibIo.

JlabopaTopHble U IpaKTH4YeCcKNe paGoThl
JlabopamopHbie onvimbvl:

1. B3aumMogelicTBHe cojieli aMMOHHUSA C LIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3aMu a30THBIX U GocHOpHBIX
yA06peHNH.

Ilpakmuyeckas paboma:

Ne 10. [TosryyeHue aMMHUaKa, U3y4yeHHe ero CBOMCTB.

OO'BSCHATDH 001MEe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1eMEHTOB VA-IpyIIIbl U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMUYECKHEe CBOMCTBA MIPOCTHIX BelllecTB a30Ta U pocdopa u
UX COeIUHEeHUH (aMMHaKa, CoJied aMMOHHUS, a30THOU KUCJIOThI, HUTPATOB, OKCUAA
docdopa(V) u pocdopHoit Kuca0THI, PochaToB), CIOCO6HI UX MOJIYYEHHUs], IPUMEHEHUE U
3HaueHHe B IPUPO/ie U )KU3HU YesI0BeKa C UCI0/Ib30BAaHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUSA U GochaT-UOHBI B PACTBOPE C UCII0JIb30BAHUEM TAOIHIIBI
"XapakTepHble peaKl[M{ HAa KATUOHBI U aHUOHBI".

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX MPO6JIeM, CBA3aHHBIX C HAX0X/eHHeM CoeIMHEHUH
azota u pocdopa B OKpyKalollel cpeje.

[I1aHMpOBATb M OCYLIECTBJAATD HA IPAKTHKe XUMUYECKHe 3KCIIEPUMEHTBI, TPOBOJUTD
HabJ110/leHus, ieJIaTh BBIBO/BI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa.

CrnenoBaThb npaBusiaM 6e30nacHOi paboThl B 1IaGOPaTOPUU NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl M 060py0BaHUs.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCThI y4eOHHKa, CTIPAaBOYHbIE
MaTepHaJbl (TepuoUYeCKyI0 CUCTEMY XUMUYeCKUX 3/1eMeHTOoB /|, Y. MensiesieeBa, TabnLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NPU BHIIOJHEHUH Y4eOHbIX 33JaHUH U B IPOLIECCe UCCIIEeJ0BATENbCKOM
JleATEbHOCTH HayYHO-TIONYJ/IIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlePXKAHUSsI, CIPaBOYHbIe
MaTepuaJbl, pecypcbl UHTepHETa nocJie KOHCY/IbTAalMH C Ie1arorom
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Buruuciaenus
— I10 ypaBHEHUSIM XUMHUYECKUX PeaKLUH
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Tema 6. 061125 xapaKTepuc-
THKa XUMUYECKHX 3JIEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX
CcoeAUHeHUs:

(84)

Yriepog, assioTponHble Moaubukanuu (rpadut, anmas),
pacnpocTpaHeHue B Ipupoje, Gu3nyecKre U XMMUYECKHe
cBoMcTBa. AAcop6uus. KpyroBopor yriyiepojia B npupoze.
Oxcuzbl yriepoja, ux Gusndeckre U XMMUYeCKHe
CBOHCTBA (B3aMMOJeHCcTBHE C MeTa/yIaM{, HeMeTa/lJIaMHy,
KOHYeHmMpuposaHHOU a30mHoll U cepHoll Kuciomamu), ux
JleiCTBYE Ha KMBble OPraHU3Mbl, N0/1Iy4eHue

W IpUMeHeHue. IKo102uydeckue npob1emMbl, C83aHHbLE C
okcudom yzaepoda(lV); ezunomesa 22106a16H020
nomenJieHusi KAuMama; napHukoswlli aggexm.

YroJsibHasg KMCJIOTA U €€ coJY, UX PU3NYecKue U
XMMH4YeCKHe CBOWCTBA, no.ly4eHuUe U IPUMeHeHHe.
KauecTBeHHast peakius Ha KApOOHAT-UOHBI.
HcnoswzosaHue kap6oHamos 8 6btmy, MeduyuHe,
NPOMblUWIEHHOCMU, Ce1bCKOM X03slicmae.

KpemHuH, ero pusnyeckrie 1 XUMHU4eCKHe CBOWCTBA (Ha
npuMepe B3aUMO/IeHCTBUSA C MeTa/UIaMU U HEMeTaJl/IaMH),
no/yveHue U npuMeHeHue 8 3/1eKMmpoHuUKe.

CoeduHeHusi kpemHus 8 npupode. O6ujue npedcmas.ieHus 06
okcude kpemuusi(1V) u kpemHuesoli kucaiome. Cuaukamol, ux
UCno/1b308aHue 8 bbimy, meduyuHe, NPOMbIULIEHHOCMU.
Baoc-Hetliwiue cmpoumenbHble Mamepuasbsl: Kepamukda,
cmek/10, yemeHm, 6emoH, xcesne306emoH. [lpobaemol
6e30nacHO20 UCNO016308AHUS CMPOUMENbHLIX MAMEPUAN08
8 N0B8Ce0HEBHOUl HCUSHU.

JleMoHCTpauumn

Mojeu KpUCTa/ZIMYeCKUX PelIETOK aiMasa, rpaduTa,
MoJIeKy bl QyJlIepeHa.

Apncop61ysl pacTBOPEHHBIX BellleCTB aKTUBUPOBaHHBIM
yraém. [Ipotusoras.

BupeomMarepuaibl: CUIIMKaTHasA IPOMBIILLJIEHHOCTb.
Mogeu MoJieKyJ1 OpraHM4YeCKHUX BellieCTB.

JlabopaTopHble U IpaKTH4YeCKHe paGoThl
Jla6opamopHuiii onsim:

KauecTBeHHas peaklysi Ha KApOOHAT-HOH.
IIpakmuyeckue pa6ombi:

Ne 11. [TonyyeHue yIrIeKUACI0r0 ra3a v U3y4eHue ero
CBOJCTB.

Ne 12. PemreHne akcniepvMeHTa/IbHBIX 33,4 110 TeMe
«HemeTasipl».

BovruucaeHus
I10 YpaBHEHUAM XUMHUYECKUX peaKuHﬁ
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OOG'BSCHATDH 0011Ke 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynmne! U ux
COeJMHEHUH C Y4ETOM CTPOEHHUSI UX AaTOMOB.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOMCTBA NIPOCTHIX BELIECTB YIJIEPOia U
KpPEMHHUS U UX COeJUHEHUH (OKCUZOB yIJIEPO/a, yTOJbHOM KUCIOThI, KApOOHATOB, OKCUAA
KPeMHHs1, KpeMHHUEBOH KUCJIOTbI, CHJIMKATOB), CHOCOGBI MX NOJIy4eHUSs, IPUMEHEHHe
Y 3Ha4YeHMe B IPUPOJie U U3HHU YeJI0BeKa.

OnpefiensiTb KAPOOHAT- U CUJIMKAT-

HOHBI B pacTBOpe.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX NP06JIeM, CBAI3aHHBIX C HAX0XKJeHHEM YIJIeKHCJIOro ra3a
B OKpy»arolel cpefie.

[I1aHUpOBaTh U OCYILECTB/IATD HA IPAKTHKE XUMHUYECKHEe 3KCIIEPUMEHTBI,

[IpoBoAUTb HabJIIO/IeHU, [le1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIIepUMEeHTa Iocie
npeJBapUTeNIbHON paboThl.

CnenoBaThb npaBusiaM 6e30nacHoi paboThl B 1IaGOPaTOPUH NPH UCIOIb30BAHUH XUMHYECKOH
nocyZpl ¥ 060pyj0BaHUS.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3aJlaHUH TEKCTbI y4eOHMKA, CTIPAaBOYHbIe
MaTepuasbl ([leprosruyecKyro cucTeMy XUMHUYeCKUX 371eMeHTOoB /I, Y. MenzeneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
MeTaJ/IJIOB) 10cJIe KOHCY/IbTalluH C earoroM.

HWcnosib30BaTh NpHU BHIIIOJIHEHUH yUe6OHBIX 33/JaHUH U B ITpoliecce UCCIef0BaTeIbCKON
JlesITeJIbHOCTH HAay4YHO-MONYJISIPHYIO JIMTEPATyPy XMMHUUECKOI'0 COZeP>KaHUs, ClIpaBOYHbIe
MaTepHasbl, pecypcbl UHTEepHeTa




Paszpes 2. MeTa/uibl 1 ux coeguHeHus (20 4)

Tema 7. 061ue cBo¥icTBa
MeTaJlJIOB
(44)

O611as XxapaKTepUCTUKA XUMUYECKUX 3JIEMEHTOB —
METAJIJIOB HAa OCHOBAaHHUH UX MOJIOXKEHUS B
[leproju4ecKoi cUCTEME XUMHUYECKUX 3/IEMEHTOB

. U. MeHzenieeBa u ctpoeHusi atoMoB. CTpoeHHe
MeTaJII0B. MeTa/lJInuecKast CBSI3b U MeTaslindecKas
KPUCTA/UIMYECKasl PelIETKa. JJIEKTPOXUMHUYECKUH psif,
HanpsbKeHUH MeTas10B. PrU3nyecKre M XUMUYECKHe
CBOWCTBA MeTaIJIOB (B3aMMO/leeHCTBHE C KUCJIOPO/OM,
BOJIOH, KucI0TaMu). 06wue cnocobbl NOAYHeHUst
Memannos.

IloHsimue o Koppo3uu Mema.a108 U OCHO8Hble CNOCOOb!
3awumbsl om Koppo3uu. Cnaagwsl (cmasab, 4y2yH,
dopaaroMutuli, 6poH3a), ux npuMmeHeHue 8 6bimy u
NPOMblUWAEHHOCMU.

JleMoOHCTpauuu

03HaKoMJIeHHEe C 06pa3LaMu METAJIOB U CIJIABOB, UX
bH3UIeCKUMH CBOMCTBAMHU.

Mojenu KpUcTalJInyeCKUX PeLIETOK MeTaJJI0B.
BuseomaTepuasibl: KOppo3us METAJIJIOB.

JlaopaTopHble U IPaKTHYeCKNEe pa6oThl
JlabopamopHbwie onvimbl:

O3HakoMJIeHHe ¢ 06pa3IjaMu CIJIaBOB METAJIJIOB.
3aBHCHMOCTb CKOPOCTH peaKI[iy MeTasljla C KHCIO0TOH OT
MPUPO/Ibl METAJIA.

Bouruucaenus
10 YpaBHEHUAM XMMHUY€ECKUX peaKL Uil

PackpbIBaTb CMbIC/I U3yYaEMBIX MTOHSATHI U IPUMEHSITb 3TH NOHSATHUS NIPYU OIIMCAaHUN CBOMCTB
BEIIECTB U UX NpeBpalleHU .

OO'BSICHATDH 001IMe 3aKOHOMEPHOCTU B U3MEHEHUH CBOMCTB 3/1IEMEHTOB-META/IJIOB U UX
COeJMHEHUH C Y4ETOM CTPOEHHUS UX ATOMOB.

XapaKTepu30BaTh CTPOEHHE METAJLJIOB, 061L1Me GU3NUECKHE U XUMUY€ECKHe CBOMCTBA METAJIJIOB.

XapakTepu30BaThb 00111e CIOCOOHI OJIYyYEeHUSI METAJIOB [OC/IE CTPYKTYPUPOBAHUS
MaTepHaJa.

CnenoBaTb npaBusiaM 6e30nacHoi paboTel B 1aGOpaTOPUH NMPH UCIOIb30BAHUHY XUMHYECKOH
nocyZpl M 060pyj0BaHUS.

[Tpou3BOAUTb BLIYUCIEHUS 110 XMMUYECKHUM YPABHEHUAM.

Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HbIX 3alaHUH TEKCTbI yYeOHUKA, CIPaBOYHbIe
MaTepuasbl ([leprosruyecKyro cucTeMy XUMHUYeCKUX 371eMeHTOoB /I, Y. MenzeneeBa, TabuLy
pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIel B BOJe, 3IEKTPOXMMUYECKUH Psifl HANPsHKeHUH
METaJlJIOoB).

Hcnonb30BaTh NpU BINOJHEHUH Y4e6HBIX 3alaHUH U B TPOLiecce MCCIe[0BaTeIbCKOM
JleATeIbHOCTH HayYHO-TIONYJ/IIPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa nocJie npeABapUTebHON KOHCY/IbTALMU C IeAarorom

Tema 8. BaxkHeiue
MEeTaJL/Ibl 1 UX COeJUHEeHUS
(164)

[llenounble MeTasbl. [Tos102xeHue B [lepuoguueckoit
cUCTeMe XUMU4YecKUuX 3jieMeHToB /. U. MeH/ies1eeBa,
CcTpoeHUe aTOMOB. HaxoxJeHue B IpUpo/e.
dusnyeckre U XUMUYECKHE CBONCTBA (Ha pUMepe

HATpuda U KaJ’II/Iﬂ). OKCI/I,EU:)I U TUAPOKCHU/Abl HATPUA U KaJIHA.

[IprMeHeHUe 111eJI0YHbIX METAJIJIOB U UX COeJUHEHUM.
[llerouHO3€eMeIbHbIE METAJ/LJIbl MATHUM U KaJIbLIUH,
cTpoeHue aToMoB. [losioxkeHue B [leproguyeckoit cucteme
XUMUUYecKux asieMeHTOB /I. U. MeHzeneeBa. HaxoxaeHue B
npupofie. Pusnyeckre U XMMUYECKHE CBONCTBA.
BaxkHelilve coeuHeHus1 Kaabuus (OKCUA, THAPOKCUZ,
cosn). 2Kécmkocmbs 800bl U cnOCO6bI €€ yCmpPaHEeHUsL.

O6BsACHATD 061111ie 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB 3JIeMEHTOB-METAJLJIOB B IPyIINax U
HX COeZJMHEHUH C Y4ETOM CTPOEHUs UX aTOMOB.

XapaKTepu30BaTh GU3NYECKHE U XMMUYECKHE CBOMCTBA TPOCTHIX BEIECTB METAJIIOB U UX
coeuHeHUH (OKCHU/IOB, TUAPOKCUAOB, COJIEl) C OIOPOH Ha CXEMY, CIIOCOGHI UX MOJTyYeHUs],
NpUMeHeHMe U 3HaYeHue B IPUPO/Ie U KU3HH YesI0BeKa.

Pacnio3HaBaTh € MOMOLIbIO KaYeCTBEHHBIX PeaKIMi HOHbI METAJIJIOB (MarHusl, aJllOMUHMUS, [IUHKA,
»KeJie3a, MeJI1) C UCN0JIb30BaHUEM Tab vl "XapaKTepHble peaKIiMM Ha KATUOHBI".

[11aHUPOBATh U OCYIIECTBIIATH HA TPAKTHUKE XUMHUYECKHE 3KCIIEPUMEHTHI, TIPOBOJUTh
HabJII0/IeHUS, J1e1aTh BbIBOZbI 10 pe3y/IbTaTaM IKCIepUMEHTa.

Crie0BaTh MpaBU/IaM 6e30MacHOM paboThI B JA60PAaTOPUM NP UCII0JIb30BAaHUN XMMUYECKOH
HOCyibl M 060PY/IOBaHUSI.

[Tpou3BOJUTb BEIYUCIEHUS [10 XUMUYECKUM YPABHEHUSAM.
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Anromunuil. [lonoxenue B [lepuoaudeckoii cucteme
XMMUYecKUx 3eMeHTOB /l. U. MeHjesieeBa, cTpoeHUe
atoMma. HaxoxeHue B npupoge. Pusnyeckue u
XUMUYeCKHe CBOUCTBA. AMQOTepHbIE CBOMCTBA OKCUAA U
TUAPOKCUAA.

XKeeso. [lonoxenue B [lepuoanyeckoi cucteme
XUMHUYecKux 3neMeHTOB /l. . MeHpesieeBa, cTpoeHue
aTtoMa. HaxoxzeHue B npupoge. Pusnyeckve u
XMMHUYecKHe cBoMcTBa. OKCH/bI, THAPOKCUBI U COTH
xkese3a(ll)

u xese3a(Ill): cocras, cBoKcTBa U nosyueHue.

JleMOHCTpauuu

BsauMogelicTBUe HaTpUs C BOJOM.

OkpaurMBaHue MJaMeHU HOHAMU HAaTPUS U KaJusl.
OkpauMBaHue MJIaMeHU HOHAMHU KaJIbIIUs.
B3aumoieicTBYEe OKCH/Ia KaIbLIUs C BOJIOM.
Bugeomarepurasbl: ropeHHE XKeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IPaKTUYECKHE PaGOThI
JlabopamopHbwie onvimbl:

O3HakoMJIeHHe ¢ 06pa3liaMy aJIlOMUHUSA U €ro CIJIaBOB.
AMdoTepHble CBONCTBA I'MPOKCUAA ATIOMUHHUS.
KauecTBeHHbIE peaKu1 Ha UOHBI XKeJie3a.

KécTkocTb BOAbI U METO/IbI €€ YCTPAHEHHUSI.
IIpakmuyeckue pa6ombl:

Ne 10. PelieHue saKCcepyUMeHTANbHBIX 3324 110 TEME
«MeTasLibI».

Bouruucaenus
10 YypaBHEHUAM XMMHUY€ECKUX peaKL Uil

BbicTpanBaTh pa3BEépHYThie NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha MHPOPMALMIO U3
y4eOHHKa U CIPABOYHbIX MaTEPHUAJIOB, TPAMOTHO HUCII0JIb30BaTh U3y4YeHHbIM MOHATUHHbINA
anmnapar Kypca XuMHH.

Hcnosb30BaTh NPU BBINOJHEHUH YYeOHBIX 33/JaHUH U B IPOLIECCE UCCJIEI0BATENbCKON
JleATeIbHOCTH HayYHO-TIONYJ/IAPHYIO JIMTEPATYPY XUMHUYECKOI0 COZlepXKaHus, CIpaBOYHbIe
MaTepHaJbl, pecypcbl HHTepHeTa

Paspgen 3. NepBoHayasbHble XMMUYECKME NOHATUA 06 OpraHMYecKux Bewectsax, 104

Tema 9. NepBoHayanbHble
XUMUYECKne NoHATUA 06
OpraHUYecKux BeLLecTBax

O6mue mpejcTaBjJeHUs 06 OCOGEHHOCTSX COCTaBa M
CTPOEHHUA OpraHyU4YecKHux COeIMHEeHUN yrJjiepoja.
HepBOHa'—IaJIbeIe IIOHATHUA 06 OpI‘aHI/I‘-IeCKl/IX BeleCTBax
KaK o0 CoeIMHEHMSX yrJyepoja (MeTaH, 3TaH, 3THJIEH,
aleTWIeH, 3TaHOJI, IJIMLIEPHUH, YKCyCcHas Kucjaora). HUx
cocmas u xumudeckoe cmpoeHue. Kaaccugpukayus
opeaHuyeckux geujecms. [IoHATHE 0 GHOJIOTUYECKH BaXKHBIX
BelleCTBax: »XHpax, 6eJ1KaX, yrieBoJax — MU HUX POJIK B
’KU3HU YesioBeKa. MamepuasibHoe eQUHCMB0 0p2aHUYecKux

O6BSACHATD MPUYIUHDBI MHOFOO6paSI/IH BelleCTB, WIJIIOCTPUPOBATb B3aUMOCBA3b
HeOpraHu4eCcKux COE,C[I/IHeHl/lﬁ yrjiepoJia 1 OpraHU4eCKUX BelecTB 104 pyKOBOACTBOM
y4auTeJid.

O6BACHATH ycCi10BHUA 6€e30MacHOT0 UCI0JIb30BaHUS BelleCTB U XUMHW4YEeCKUX peaKLlI/II‘/JI B 6bITy.

XapaKTepl/BOBaTb POJiIb XUMHUH B pa3IMIHbIX C(l)ean AeATeJIbHOCTHU J'II-O,E[EI‘/II, OCHOBHBLIE
BelleCTBa U MaTepHaJibl, IpUMEHAEMbIe B XKU3HU COBPEMEHHOTI'0 YeJI0BEKa.
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U Heop2aHu4yecKux coeduHeHUlL

[IpupoiHble UCTOYHUKH YTJIEBOJOPOJOB (YroJb,
NPUPOJHBIN ra3, HePTh), IPOAYKTHI UX EPEPAGOTKH, UX
POJIb B OBITY U IPOMBIIIJIEHHOCTH.

Paspeu 4. O6o0menne matepuana 1o Kypey «Heopranndeckas Xumusi» (4 1)

Tema 10. XumMus 1 oOKpy»Karomas
cpena, 1

HoBble MaTepua/ibl U TeXHOJIOTUU. BemecTBa 1
MaTepHaslbl B IOBCEJHEBHOM XKU3HU YesloBeKa. XUMUS U
370poBbe. besonacHoe UCMo/Ib30BaHNE BELECTB

Y XMMH4YeCKHUX peaKLUH B ObITY.

OCHOBBI 3K0JIOTUYECKOH IPAaMOTHOCTH. XUMHUYECKOE
3arpsisHeHUe OKpy»Kalollel cpejb! (pejeabHO
JlonycTrMasi KoHneHTpauus Bewects — [IJK).

PoJib XMMHUU B pellleHHH 3KO0JIOTHYeCKUX NTPo6.JieM

060611eHNEe MaTepUaJa 1o
Kypcy «Heopranuueckas
XUMHUA», 34

060011eHHE U CHCTEMATHU3AIHUS 110 KypCy
«Heopranuyeckas XuMusa»

XapaKTepu30BaTh POJIb XUMUH B Pa3JIMYHBIX chepax esaTeJbHOCTH JItoJieHd, OCHOBHbIe
BellleCTBa ¥ MaTepHaJibl, IpUMeHsieMble B )KU3HU COBPEMEHHOTO YeJI0BEKA.

. OG'BACHATD yCJIOBHS 6€30MaCHOTO HUCI0JIb30BaHUA BElleCTB U XUMHUYECKUX PeaKLUi B ObITY

AHanM3MpoBaTh U KPUTHYECKH OLleHUBATh MHGOPMAIUIO O BJIUSHUM IPOMBILIJIEHHOCTH,
CeJIbCKOr0 X031 CTBa, TpaHCNOPTa U JIp. HAa COCTOSIHUE OKpY»Kalolllel cpeAbl.

YMeTb 0Ka3bIBaTh NePBYI0 IOMOLIb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIEHUSX.

[IpyHUMATB yyacTHe B 00CYK/J€HUHU MPO6/IeM XUMUYECKOH U 9KOJIOrMYeCKOM HanpaBJ/IeHHOCTH,
BbICKA3bIBaTh CO6CTBEHHYIO MO3ULUIO 10 Tpo6JieMe U pe/araTb BO3MOXKHbIE IIyTH eé
pelleHHUsAC ONopol Ha MHPOPMALIMIO U3 yYeOHUKA U ClIPaBOYHbIE MaTePHaJIbl, pECYPCHI
HuTepHeTa

[Ipu paspaboTke paboueii

nporpaMMbl B Te€MaATH4Y€CKOM IIJIAHUPOBAHUU [JOJIXKHBI OBbITh y4T€Hbl BO3MOX>XHOCTH HCIIOJIb30BAHUSA 3JIEKTPOHHBIX (LlPICl)pOBbIX)

06pa3oBaTeJIbHBIX PECYPCOB, ABJSIOLUXCSA YIeOHO-METOAUYECKUMH MaTeprajaMy (MyJIbTUMeJUHHbIE IPOrPaMMBbl, 3J1eKTPOHHbIE y4e6HUKH U 3aJa4HUKY, 3JIeKTPOHHBIE
6U6JIMOTEKY, BUPTYaJbHbIe J1a60paTOPHUU, UT'POBbIe IPOrPaMMBbl, KOJJIEKLUH IUPPOBBIX 06pa3oBaTEIbHbBIX PECYPCOB), UCIOIb3YEMbIMU 11 00YYeHUs U BOCIUTAHUS
pas/IMYHBIX TPYIII 10Jb30BaTe e, Ipe/CTaBJeHHbIMU B 3JIEKTPOHHOM (LHPPOBOM) BH/Jle U PeaU3YIOIUMU AUAaKTHYecKre Bo3MokHOCTH UKT, coep:kaHue KOTOpBIX
COOTBETCTBYET 3aKOHO/ATEJbCTBY 06 060pa30BaHUM.
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