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I[TOACHUTEJIBHAS 3AIINCKA

®denepanpHas pabodasi mporpaMma Mo XUMHUHM JJI OOYyYaIOMIMXCS C 3aJIePKKOU
ncuxuueckoro pasButus (nanee — 3IIP) Ha ypoBHE OCHOBHOro 0O0IIEro 0O0pa3zoBaHUA
MOJrOTOBJIEHAa Ha oOcHOoBe denepasbHOrO TrOCyJapCTBEHHOTO 00pa30BaTEIbHOIO
CTaHaapTa OCHOBHOro obOmero oOpaszoBanus (IIpmka3z Munmnpocsemenuss Poccun ot
31.05.2021 . Ne 287) (manee — PI'OC OOO), PenepanbHON aganTHPOBAHHOMN
o0Opa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus AJis 00y4aroUIUXCs C
OrpaHUYEHHBIMA BO3MOXKHOCTAMH 3710poBbs ([Ipuka3 Munnpocsenienust Poccun ot 24
HOs10pst 2022 1. No 1025), denepanbHoii pabodeil mporpaMmbl OCHOBHOTO OOIIIETo
oOpazoBanus 10 ydeOHOMY mpenMmery «Xumusi», DenepaibHOM MOPOrpaMMbl
BOCIIUTAHUS, C YYETOM pacCIpelesIeHHbIX IO KJlaccaMm MpOBEpsSeMbIX TpeOOBaHUU K
pesynbratam ocBoeHMsI DenepalibHOM aaanTUPOBaHHOM 00pa30BaTENbHON MPOrPaMMBbl
OCHOBHOT0 o0miero oOpa3oBaHMsl AJii OOYyYarOIIMXCS C 3aJEpPKKOH IMCUXMUYECKOro
Pa3BUTHUS U AJIEMEHTOB COJEPKaHUs, IPEICTABICHHBIX B YHUBEpPCAIbHOM KoU(pUKaTrope
no xumuu, KoHmenmuum mnpenomaBaHusi ydeOHOTO mpeamera «XuUMUS» B
00pa3zoBaTeNbHBIX OpraHu3anusx PO, peanus3yronmx oCHOBHbBIE 00I11e00pa30BaTe/IbHbIC
MIPOrpamMMBlI.

[Iporpamma o xumuM pazpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOM MOMOIIU
YUHTEII0 B CO3/IaHUH paboveil mporpaMMbl 0 y4eOHOMY MPEAMETY.

YueOHublii  mpeamer  «XHMHS»  BXOOUT B NPEAMETHYIO  00JacTh
«EcTrecTBeHHOHAay4YHBIE MpEeaMETh». B cucTemMe ecTeCTBEHHOHAy4YHOIro 0O0pa30BaHUs
XUMUS KaK Y4eOHBIN MpeIMeT 3aHUMaeT BaXKHOE MECTO B IMO3HAHUH 3aKOHOB TIPUPOJIBI,
dbopMHpOBaHMY HAy4YHOW KAPTUHBI MHpPA, CO3JAaHUU OCHOBHI XMMHMUYECKHX 3HAHHM,
HEOOXOMMBIX JIJIsl TMOBCEJHEBHOW XU3HU, HABBIKOB 3/I0POBOTO M 0€30IacCHOTO st
YesloBeKa M OKpy)Kawlleid ero cpeibl oOpa3a >KM3HM, a Takke B BOCIHUTAaHUU
JKOJIOTUYECKOM KYJIBTYPHI.

YcenemHocTh U3y4eHHs XMMHMM CBSI3aHA C OBJIQJEHUEM XUMHYECKUM SI3BIKOM,
coOntoieHueM TMpaBwil  0Oe30macHOM  pabOThl TPU  BHIIOJHEHHUM XUMHUYECKOIO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHUCIICHHBIX CBA3E€H XMUMHH C IPYTUMHU MpEaMETaMU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW M OPraHUYECKON XUMUMU.
['maBHOM naeel mporpamMMel SIBJISIETCSI CO3/1aHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN
M0 XMMUHU, BBIPAKEHHBIX B (hOpME, COOTBETCTBYIOUIEH BO3pPACTy OOYYAIOLIUXCS M HUX
0COOBIM 00pa30BaTEILHBIM MOTPEOHOCTSIM.

B conepkaHnn JaHHOrO Kypca MPEeACTaBICHbBI OCHOBOIIOIATAOIIAE XUMUYECKUE
TEOPETUYECKHE 3HAHMS, BKJIKOYAIOIIME M3YyYEHHE COCTaBa M CTPOEHHS BEILUECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUS, IPOTHO3MPOBAHUE CBOMICTB BEILECTB,
HCCJIEJOBAHNE 3aKOHOMEPHOCTEW XUMUYECKUX MPEBPALICHUMN U ITyTE€W yIIPABICHUS UMU
B LIEJISIX ITOJYYEHUS BEIIECTB U MAaTEPUAJIOB.

TeopeTnyeckyro OCHOBY M3Y4YEHUSI HEOPraHUYECKON XMMHUU COCTABIISIET aTOMHO-
MOJIeKyJisipHOe yueHue, llepmommueckuii 3axkon .M. MenneneeBa ¢ KpaTKuMH
CBEJICHUSIMU O CTPOCHHMM aToMa, BHUJAX XHMHYECKOM CBSA3M, 3aKOHOMEPHOCTSX
OPOTEKaHUSI XUMUYECKUX PEAKIIMA.



B u3ydeHun kypca 3HaUMTEIbHAS POJIb OTBOJUTCA XUMHUECKOMY 3KCHEPUMEHTY:
IOPOBEJACHUIO MPAKTUYECKUX U J1a0OpaTOPHBIX pabOT, OIHCAHUIO PE3YJIbTaTOB
YUYEHUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM U MpaBuil Oe30macHOM paboThl B
XUMHUYECKOH JIaOOpaTOpHH.

Peanusanus nanHON nporpaMMel B IpoLecce 00ydeHus MO3BOJIUT 00Y4arOIIUMCS
¢ 3IIP ycBOUTH KIIFOUEBBIE XUMUYECKUE KOMIIETCHIIMN U TIOHSTH POJIb U 3HAYCHUE XUMUU
CpelH ApPYruX HayK O IPUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHUIO Yy OOYYAlOMIMXCS HAYYHOTO
MHUPOBO33pPEHHUS, OCBOCHHMIO OONIEHAYYHBIX METOAOB (HAOJIIOIEHHE, W3MEpPEHHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKUE), OCBOCHHMIO NPAKTUYECKOTO MNPUMEHEHHS HAYYHBIX
3HAHWI, OCHOBAaHHOT'O HAa MEXIPEIMETHBIX CBA35X € IpeaMeTaMu « OKpYKaroIHii MUP»,
«Dusukay, «buonorusy», «['eorpapus», «Matematnka» u GopMHpPyEeT KOMIIETECHIINH,
HE0OXOAMMBIE JUIsl MPOAOKEHUSI 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

W3ydyeHne XuMUM CIOCOOCTBYeT pa3BuUTHIO y oOywaroumxcs c¢  3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)KeHMs,  (YHKIMOHAJIbHOM  IPaMOTHOCTH, YMEHHUS
BOCIPUHUMATh M KPUTHYECKH aHAIU3UPOBaTh HHPOPMALMIO, MPEACTABICHHYIO B
pa3nnuHbIX (opMax. 3HAYMMOCTh IpEAMETa JUIsl Pa3BUTUS KU3HEHHOW KOMIIETEHIMU
oOyvaromuxcsi ¢ 3[IP 3akmroyaeTcss B yYCBOGHMH OCHOBBI XUMHYECKHX 3HAHU,
HEOOXOAMMBIX JIJIsl TOBCEIHEBHOW KM3HU; HABBIKOB 3/I0POBOTO M 0€30MacHOro AJis
YeJloBEeKa M OKpYXKarollel ero cpenpl odpasa >ku3HH; (HOPMUPOBAHUU IKOJIOTUYECKOU
KYJbTYpBI.

[Iporpamma oTpaxkaeT coaep:kaHue OoO0ydeHUs NpeaMeTy «XUMHUsS» C y4eTOM
0co0BIX 00pa3oBaresbHbIX MOTpeOHOcTeN oOyyatomuxcs ¢ 31IP. OBnanenune yueOHbIM
MPEAMETOM «XUMHUS» MPEJICTABISAET ONPEAEICHHYIO TPYAHOCTh ISl 00YYarolUXCs C
3IIP. D10 cBsI3aHO ¢ OCOOEHHOCTSIMU MBICIUTEIBLHON NIEATEIbHOCTH, MEPUOANYECKUMU
KOJICOaHUSIMU BHUMAaHMSI, MaJIbIM 00b€MOM MaMATH, HEJOCTAaTOYHOCThIO OOILIEro 3anaca
3HAHWM, MOHWXEHHBIM IT0O3HABATEJIBHBIM HMHTEPECOM M HHU3KHM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jlnst mpeomosieHUs TPYAHOCTEH B U3YYEHUU YYEOHOTo mpeameTa «XUMHs
HeoOxouMa ajanTaius oo0bemMa U XapakTepa ydeOHOro Marepuaia K mo3HaBaTelIbHbIM
BO3MOKHOCTSIM JIaHHOW KaTE€ropuu OOyYaromuxcs, y4eT UX OCOOEHHOCTEH pa3BUTHSL:
UCIIOJIb30BAHUE AJITOPUTMOB, BHYTPUIPEIMETHBIX M  MEKIIPEAMETHBIX CBA3EH,
IOCTENEHHOE YCIIOKHEHUE U3y4aeMOro Marepurarna.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBISATh B3aUMOJCHCTBUE Ha
ITOJINCEHCOPHOMN OCHOBE.

Teopernuecknil MaTepual peKOMEHAYETCS U3y4daTh B IPOLIECCE MPAKTUYECKOU
JesTebHOCTH. BO3MOXKHO BBIJIETIEHUE OTACIbHBIX YPOKOB Ha PEIICHHE 3a/1a4 B CBA3U CO
CJIIOKHOCTBIO aHanu3a Tekcta oOyvaromumucs c¢ 3[IP. Opranumdeckoe eIuHCTBO
NPAKTUYECKOH M MBICIUTEIBbHON JEATENbHOCTH OOYYarONIMXCS HA YPOKax XUMHUU
CHOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUECKUX 3HAHUH U
ymenuil. Ocoboe BHUMaHHUE NMPU U3YYCHUHM XUMUU YACTSAETCS U3YUCHHIO «CKBO3HBIX»
NOHATUI U (OPMUPOBAHUIO HaBbIKA CTPYKTYPUPOBAHUS MaTepHaa.

[enu u 3agaun n3y4eHus yueOHOro rnpeaMera « XUMHUsH»



OOmue wnenu wu3ydeHus YydyeOHOro mpenMera «XUMHUS» TMPEACTABICHB B
@OenepanpHOil  pabodeil mporpaMMme OCHOBHOTO oOmiero ooOpazoBanus. OHu
aKTyaJIM3UpOBaHbl C Y4YE€TOM HOBBIX MNPUOPUTETOB B CHUCTEME OCHOBHOI'O OOIIETO
oOpa3oBaHusl, HAMPABICHHOCTH OOYyYEeHHs Ha PAa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ MHTEIUIEKTa M 00IIed KyiabTypbl. OOydeHHE YMEHUIO YUUTHCS U
IPOJI0JKATh CBOE 00pa30BaHUE CAaMOCTOSATEIBLHO B HACTOSIIIEE BPEMS SBJISICTCS] OTHOU U3
BaXHEHIINX QPYHKIMI Y4EOHBIX IPEIMETOB, B TOM YHCIIC U «XUMHUNY.

s oOyuatomuxcst ¢ 3I1P, tak ke, kak W I HOPMAaTUBHO Pa3BUBAIOIINXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa30BaTeIbHYIO IporpaMmy,
JOMUHHUPYIOIEe 3HaUCHHE MPUOOPETAIOT TaKKe IENIH, KaK:

dbopMupoBaHUE  MHTEIUICKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIFHOMY IIPUHATHIO PEIICHUI, CIOCOOHOM aanTUPOBATHCS
K OBICTPO MEHSIOIIUMCS YCTIOBHSIM JKU3HH;

HalpaBJI€HHOCTh OOYYEHHs] Ha CHUCTEMAaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOSITEJIbHOM MO3HABATEIHLHOM JESITEIbHOCTU, HAYYHBIM U MIPAKTUYECKUM METOJaM
HNO3HaHUs, POPMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

o0ecrnieueHue ycioBui, CiocoOCTBYIOIUX MPUOOPETEHNIO 00YYaIOITUMUCS OIIbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHHWA W CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMITETEHIIM ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHUE JIJIs1 PA3TUYHBIX BUIOB
JeSITEIbHOCTH;

dbopmMupoBaHue yMEHUI OOBACHATH U OLIEHUBATh SBICHUS OKPYXKAIOLIETO MUPa Ha
OCHOBAHHWH 3HAHUU U OTIBITA, TTOJYYCHHBIX MPU N3YICHUU XUMHH,

dbopmupoBaHue y OOyYarOMMXCs TYMAHHUCTUYECKUX OTHOIICHWH, MOHMMAaHUS
[IEHHOCTH XWUMHUYECKUX 3HAHUU JUIS BBIPAOOTKHA OSKOJOTHYECKH IEJIeCO00pa3HOTO
MOBENIEHUS B OBITY U TPYIOBOU JESATEILHOCTH B IEJIIX COXPAHEHHS CBOETO 37I0POBBS U
OKpY>KaroIlel MPUPOAHOMN CPENbI;

pa3BUTHE MOTHBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO W
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUYEIOBEUYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIETO 00yUYeHHUS.

Kypc HampaBiieH Ha perieHue ciaeayronmx 3aaad, 00ecnedrBaronnX peaan3aluio
JMYHOCTHO-OPUEHTHUPOBAHHOTO U JIEATEIbHOCTHOTO MOJAXOJ0B K OOYYEHHIO XUMUU
obyuarommxcs ¢ 3[IP Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYATIBHBIX CHUCTEMATU3UPOBAHHBIX TMPEACTABICHUN O
BEIIECTBAX, UX MPEBPAIICHUAX U MPAKTUICCKOM IPUMEHEHUH; OBIIAJICHUE TIOHATUHHBIM
anmapaToM ¥ CHMBOJIMYECKHUM SI3BIKOM XUMHUH;

OCO3HAaHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XMMHYECKOW HAyKH KakK 00jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XHUMHUYECKHX MPEBPALICHUA HEOPraHUYECKUX U
OpraHUYECKHUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHUW XWUBOW M HEKHBOW MPUPOIHI;
yrTyOJeHrne MpeCTaBICHUN 0 MaTeprUaIbHOM €IMHCTBE MUPA;

OBJIaJICHHE OCHOBaMH XMMHYECKOW IPaMOTHOCTH: CIIOCOOHOCTHIO aHAJIU3UPOBATh
U OOBEKTHBHO OIIEHWBATh XU3HCHHBIC CUTYyallUH, CBSI3aHHBIE C XUMHEH, HABBIKAMHU
0e30macHOro OOpalieHus ¢ BEUIeCTBAaMH, HCIIOJIb3YEeMbIMH B IOBCEIHEBHOM JKW3HU;
YMEHHEM aHAJIU3UPOBATh U TUIAHUPOBATH 3KOJIOTUYECKU O€30MacHOE MOBEICHUE B IIEIIAX
COXpaHEHUSs 370POBbsI U OKPYKAIOILEN CPEIbL;



dbopMupoOBaHUE YMEHHI yCTaHABIUBATh CBSA3H MEXKAY peajibHO HaOIIOqaeMbIMU
XUMUYECKUMH SIBJICHUSIMUA M TPOLIECCAMH, MPOUCXOJAIIMMUA B MUKPOMUPE, OOBSICHAThH
IPUYUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TaK)Ke 3aBUCUMOCTb TPUMEHEHUS BEIIECTB OT UX CBOMCTB;

NpUOOPETEHUE OMBITA MCIONB30BAHUS PA3JIMYHBIX METOJOB M3YUYEHHUS BEUIECTB,
HAOMIOACHUST 3a UX MPEBPALICHUSAMH TPU TPOBEICHUU HECIOXKHBIX XHUMHYECKUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JJa0OPATOPHOTO 000PYI0OBAaHUS U IPUOOPOB;

(bopMHpOBaHUE MPEICTABICHUNA O 3HAYEHUM XMMHYECKOM HAyKW W PELICHUU
COBPEMEHHBIX IKOJOTMYECKHUX MPOOIEM, B TOM YHCIIE B MPEAOTBPALIEHUN TEXHOTCHHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco6eHHOCTH 0TOOPA M aJanTAlMN Y4e0OHOr0 MaTepuaJia o XuMHH

OOyueHue y4yeOHOMY MpeaMery «XuUMUsS» HEOOXOOUMO CTPOUTHh Ha CO3JIaHUU
ONTHUMAJIBHBIX YCIIOBUM JJI1 YCBOEHHS MPOTrpaMMHOIO Marepuanga OOy4arolUMUCS C
3IIP. bonbuioe BHUMaHHE AOKHO OBITH yAENEHO OTOOpY Y4eOHOro marepuaia B
COOTBETCTBUM C MPUHIUIIOM JOCTYITHOCTH IIPU COXPAHEHUHU 0011ero 6a30BOro ypoBHS.
OH A0KEH 10 COJIEpIKaHuI0 U 00beMY OBITh aJaTUPOBAaHHBIM 11 o0yuatoiuxcs ¢ 3[1P
B COOTBETCTBUU C UX 0COOBIMU 00pa30BaTEIbHBIMU NOTpeOHOCTAMU. CrelyeT 00IerYuTh
oBylafiecHue MmarepuasioM oOyuatomumucss ¢ 3IIP mocpencTtBom ero AeTasbHOro
OOBSICHEHUSI C CHUCTEMaTHYECKMM IIOBTOPOM, MHOTOKPaTHOW TpPEHHUPOBKOM B
OPUMEHEHUU 3HAaHUN C MCMOJIb30BAaHUEM IMPUEMOB AJITOPUTMH3ALUN U BHU3YaJIbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepuaa.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEeT
ornopa Ha MEXKIPEAMETHBIE CBSI3M BONPOCOB, U3YYa€MbIX B JAHHOM Kypce€, C TaKUMHU
yueOHbIMU TpenMeramMu Kak «['eorpadus», «Puzukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJMH M TOT XK€ YYEeOHbIM MaTepual C pPa3HbIX TOYEK 3pPEHUs,
MEXIIPEMETHBIE CBSI3M CIIOCOOCTBYIOT €r0 JIYYILIEMY OCMBICICHHIO, 00Jiee MPOYHOMY
3aKpPEIJICHUIO TTOJIYYEHHBIX 3HAHUM U TPAKTUYECKUX YMEHUH.

[Tpu mOArOTOBKE K ypOKaM YYHUTENb JIOJDKEH MPEeaycMOTpeTh (POPMUPOBAHUE Y
oOy4Jaronuxcsi yMEHUN aHAIM3UPOBATh, CPAaBHUBATH, 0000IIaTh M3y4aeMblil MaTepua,
IUTAaHUPOBATh MPEACTOSIIYI0 padoTy, OCYILIECTBISATh CaMOKOHTpoJb. HeoOxommmo
IOCTOSTHHO ~CJIEUTh 3a MPAaBWJIBHOCTHIO PEUYEBOro O(OPMIICHUS BBICKA3bIBAHUN
obyuatrommxcs ¢ 3I1P.

B cBsi3u ¢ 0COOEHHOCTSIMM MOBEJCHUS U JEATENbHOCTH, oOyuatouuxcs ¢ 311P
(pacTOpMOKEHHOCTh, HEOPraHW30BAHHOCTh) HEOOXOJUM CTPOXKAUIIMA  KOHTPOJb
COOJII0/IEHUS TTPaBUJI TEXHUKHU O€30MMaCHOCTH MpPU MPOBEACHUM JTaOOpPaTOPHBIX padboT B
XUMHUYECKOM KaOuHETE.

IIpumepHble BuABI aesdATeqabHOcTH oOy4daromuxcss ¢ 3IIP, o0yciioBieHHbIE
0c00bIMHU 00pa30BaTEeJIbHBIMH MOTPEOHOCTAMH M 00€eCTIeYMBAKOIIHE OCMBICJIEHHOE
OCBOEHHE COJIepP:KAaHUN 00pa30BaAHMS N0 NpeaMeTy «XUMHUD)

Conmepxxanue BUAOB AestenbHOocTH oOywaromuxcs ¢ 3IIP Ha ypokax xumuu
oTpeensieTcss UX 0COoObIMU OOpa30BaTEIbHBIMU MOTPEOHOCTSIMU. [loMHMO MMHMPOKO
ucnonbzyeMbix B @OIT OO0 oOumx st Bcex oOydyaroluxcs BUAOB JIEATEIbHOCTH
CleyeT YCWIHTh BHJIbBl JACITEIBbHOCTH, cleuu(uyHble A8 JaHHOM KaTeropuu
oOyuaromuxcsi, Uit 00ecTieyeH!s] OCMBICIEHHOTO OCBOCHMSI COAEpkKaHHs 00pa30BaHUs
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[0 TNPEAMETY: YCUJICHHE MPEIMETHO-MPAKTUUYECKOU JEATeIbHOCTH C aKTUBU3AlLUEH
CEHCOPHBIX CHCTEM; YepeOBaHUE BUJOB JESITEIBHOCTH, 33J€HCTBYIOLIUX PA3THYHbIE
CEHCOPHBIE CUCTEMBI; OCBOCHHUE MaTepuaja C OMOpPON Ha ajIrOPUTM; «IIOIIArOBOCTH» B
U3YYCHUH MaTepualia; MCIOIb30BaHUE JOTMOJHUTEIBHOW BU3yaJIbHOW OMOpPHI (TUIAHBI,
o0pas3libl, CXeMbl, IIA0JIOHBI, OTIOPHBIEC TaOIuIbl). 1 pa3Butus y ooyyatomuxcs ¢ 3I1P
yMEHUSl JieJlaTh BBIBOJBI, (POPMUPOBaHHS TPaAaMOTHOI'O PEUEBOrO BBICKA3bIBAHUSA
HEO0OXO/IMMO HCHOJIb30BaTh OMOpHBIE cioBa W kiuile. Ocoboe BHUMAHHE CIEIyeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHala: COCTAaBICHUE PHUCYHOUHBIX U
BepOANBHBIX CXEM, COCTaBJieHME TaOJHIl, COCTAaBJICHHWE KJIACCHU(PHUKAIUU C
0003HAaYEHHBIMU OCHOBAHUSAMM JIJIs1 KJIACCU(PUKAIIMY U HATIOJHEHHUE UX PUMEPAMH U JP.

[IpumepHas TemaTHdecKass U TEPMHHOJOTMYECKas Jiekcuka cooTBercTByeT DOII
000.

Jns oOywaromuxcst ¢ 3IIP cymiecTBEHHBIMHM SIBISIIOTCA TPUEMBI PabOTHI €
JEKCUYECKUM MaTepuajaoM 1o mnpeaMery. [lpoBomutcs crenuanbHas padoTa 1o
BBEJICHUIO B AKTHUBHBIA CJIOBaph OOYYArONIMXCSI COOTBETCTBYIOIIEH TEPMUHOJIOTHUHU.
N3yyaeMble TepMUHBI BBOJSITCS HA TOJMCEHCOPHOW OCHOBE, 00si3aTelibHA BU3yallbHAs
MOJIJIEPXKKA, AITOPUTMBI PA0O0THI C ONPEIECTICHUEM, ONTOPHBIE CXEMBI JIJISl aKTyaJlu3alluu
TEPMHUHOJIOTHH.

Mecto yueOHOro nmpeamera « XuMHusD> B Y4eOHOM IJIaHE

B coorBerctBUM ¢ @DenepalibHBIM  TOCYAApCTBEHHBIM  0Opa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMUS» BXOIUT B
peaMeTHy0 00JacTh «EcTecTBEeHHOHAYUHBIE MPEIMEThI» U SIBISETCS 00s13aTEIbHBIM
JUTSL U3yYEHHUS.

Y4eOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeAeHO 136 yueOHbIX YacoB — 1o 2 4 B
HEJIEN0 B 8 U 9 Ki1accax COOTBETCTBEHHO.

Copnepxanue y4eOHOro mpenMera «Xumus», npeacrtaBieHHoe B DenepanbHOU
paboueit nmporpamme, cootBeTcTBYeT PI'OC 00O, pazpadorano ¢ yuerom denepaabHoit
OCHOBHOM 00pa30BaTeILHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30BaHUs 110 Y4EOHOMY
npeaMery «XuMHs», CcooTBercTByeT denepanbHOW adalnTUPOBAHHOW OCHOBHOU
oOpa3oBaTeIbHOM TIpOrpaMMe OCHOBHOI'O 00IIero oOpa3oBaHUs OOyYaroImMXcs ¢
3a/IEP’KKOM IICUXUYECKOTO PA3BUTHS.

COLAEPXAHUE YUEBHOI'O ITPEIMETA « XMW »

COHEPKAHUE OBYUEHNA B 8 KITACCE

[lepBoHaYaNbHBIC XUMUUECKUE TTOHATHS

[Ipenmer xumuu. *Poiabp XUMHUM B JKM3HM 4YelloBeka.™ Terma W BelecTsa.
@u3NUeCKre CBOIMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE BEIIECTB. *XUMHUS B CUCTEME
Hayk.* YucTele BeniecTBa 1 cmecu. CiocoObl pazaeneHus cmeceit. [IpaBuia 6e3omacHoro
oOparieHusi ¢ BEIIECTBAMHU M JIabopaTopHbIM oOopynoBanueM. *[lonarue o meromax
MO3HAHUS B XUMUU.™

ATOMBI U MOJEKYJIbl. XUMHUYECKUE JIEMEHTHI. 3HAKH (CUMBOJIbBI) XUMHUUYECKUX

ayieMeHTOB. OTHOCHUTENILHAs aTOMHas Macca. HpOCTBIC 1 CJIO’KHBIC BemiecTBa. ATOMHO-
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MOJIEKYJIIPHOE YYEHUE.

Xumuueckas ¢opmyna. BageHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKOH
MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 101
XUMHUYECKOTO DJIEMEHTA B COSMHEHUU.

duznueckre W XUMUYECKHE SIBIICHUA. XuUMUYeckas peakuus. [IpusHaku
XUMUYECKUX PEaKIUh. YpaBHEHUS XUMUYECKUX peakluid. 3aKOH COXpPAaHEHUS MacChl
BemiecTB. Krnaccudukamuss XUMHUYECKUX peakiuil (CoOeAMHEHUs, Ppa3sIokKEeHUS,
3aMeIleHus, OOMEHa).

XUMUYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYJIOW, C MpaBUIaMU
paboThl B J1a0OpaTOpuu W MpUEMAMH OOpallleHUs C J1a0OPaTOPHBIM O0OPYIOBAHUEM;
M3yuYeHHE U OMNUCaHWe (PHU3UYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKHX BEIECTB,;
HabmogeHrne pu3nvYecKkux (IIaBjIeHHe BOCKA, TasHUE JIb/Ia, pACTUpPAaHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCALIUSI BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE METHOMN
IIPOBOJIOKH, B3aMMOJICHCTBUE MeJla C KHUCJIOTOW) SIBIICHWH, HaONIOJCHHE W OMHCAHUE
NPU3HAKOB MPOTEKAHMSI XUMHUYECKHX peakluil (paszio’keHue caxapa, B3auMOJICHCTBUE
CEpHOM KHUCIIOTHI C XJIOpUAOM Oapusi, paznoxkenue ruapokcuia meau (I11) nmpu narpeBanuu,
B3aUMOJIEHCTBHE Xkele3a ¢ pacTBopoM coiu meau (II));u3yyenne cnocoOoB pazneneHus
cmeceil (C TOMOIIbIO MarHuTa, (QWIBTPOBAHHWE, BBIMAPUBAHUE, JAUCTUIUIALINA,
xpomatorpadusi), TpoBEACHUE OYMUCTKU MOBAPEHHOW COJIM; HAOIIOJEHHWE W OMHCAHUE
pE3yIbTAaTOB TMPOBEICHHS OMNbITA, WJUIFOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl;
CO3/IaHHE MOJIENIEN MOJIEKYJ (IIApOCTEPKHEBBIX).

Baxnenmme nmpeacTaBUTEN HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cmech razos. CocraB Bo3gyxa. Kucnopog — »sneMEHT M IpoOCToe
BelecTBo. HaxoxkneHune Kuciopoja B Ipupoje, (puandeckue 1 XMMUYECKUE CBOICTBA.
Peakuuu ropeHusi MpocTbIX U CIOXKHBIX BemiecTB. CrocoObl MOJYyYEHHs] KUCIOpOoa B
nabopaTopuu *u npoMbInuieHHOCTH.* [IpuMmenenne kuciopona. [lonstue 00 okcumax.
KpyroBopor kucnopoaa B mpupoze. *O30H — ayuioTporHasi MoaudUKaIus KucIopoa.

TemnoBo# 3pPexT XuMHUYECKON peakiiny, TEPMOXUMHYECKUE YPaBHEHUS, IK30- U
SHJIOTEPMUYECKHE peakUH. TOMIMBO: yrojib U METaH. 3arps3HEHHUE BO3yXa, YCUICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHHe 030HOBOTO CIOS.™

Boxopox — aneMeHT u IpocToe BewecTso. HaxoxxaeHue Bonopona B NPUPOAE,
dusnueckrue U XMMUYECKHUE CBOMCTBA (Ha MPUMEPE B3aUMOJICUCTBUS C HEMETAJUIAMH U
OKCHUJIaMH METAJIJIOB), TPUMEHEHHE, *CrocoObl monyueHus.* [loHsiTue O KucaoTax u
COJISIX.

KomnuectBo BemectBa. Mosib. Mossipas macca. 3akoH ABoraapo. MoJisspHbId
00BEM Ta30B. Pacuersl o xumuueckoi opmyiie. PacueTsl MacCoBOM 1011 XUMUYECKOTO
AJIEMEHTa B COEIMHEHUH, KOJIMYECTBA BEILECTBA, MOJSPHON Macchl, MOJISIPHOTO 00beMa
ra3oB. Pacué€Tel 110 XUMUYECKUM YPABHECHHUSIM.

*@usnueckue cBorcTBa Bojbl.* Boma. Ee cocraB, ctpoeHue u moiiekyibl. *Boaa
Kak pacTBopuTeb.™ PacTBophl. *I1oHSATHE O HACKHIIIIEHHBIX U HEHACHIIIIEHHBIX PACTBOPAX.
[ToHnsTHe pacTBOPUMOCTH BeIlIECTB B Boje.* PacueT MaccoBoil 107U BellecTBa B
pactBope (IpolleHTHas KOHIEHTpauus). MaccoBas Joyisl BelIeCTBa B PacTBOPE.
*XUMHUYECKHUE CBOWCTBA BOABI (Pa3ioKeHUE, PEaKIUA C HATPUEM, OKCUIOM KaJblLHUs,
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okcusoM cepol (IV) peakuum ¢ MetaiyiaMu, KUCIOTHBIMU U OCHOBHBIMH OKCHJIAMH).
[Tonsitue 00 ocHoBaHMsIX. POsib pacTBOPOB B MPUPO/IE U B KU3HU uesoBeka. Kpyrosopor
BOJIbI B IIpUpoJIe.* 3arpsa3HeHue NpUpoaHbIX Boa. OXpaHa U OUMCTKA MPUPOJHBIX BO/I.

Baxmneiiime  Kkiacchl — HeopraHmyeckux — coeauHeHuil.  Knaccuduxanus
HEOpraHWYecKux coeAuHeHud. OKcuabl: CcocTaB, Kiaccupukanus (KUCIOTHBIE,
OCHOBHBIE, *aM(]oTepHbIe, HecoJieoOpa3ytoue - Ha npuMmepe okcuaa yriaepoaa () u
okcuna azora (ll)), Homenkmnarypa.* *IlonyueHne* U XMMHUYECKHE CBOMCTBA OKCHJIOB
(B3ammogelicTBe C BOAOW, Kuciotamu, meinodamu). OcHoBanms. Krnaccudukarus
OCHOBaHMW: IIEJIOYM W HEPACTBOPHMBIE OCHOBaHUA. HoOMeHKnaTypa OCHOBaHUM.
du3MUeCKUe M XUMHUYECKHE CBOMCTBA OCHOBaHHHN (B3aMMOACHCTBHE C OKCHIAMU
HEMETaJJIOB, KUCIO0TaMu, coisimu). *IlomyyeHue ocHoBaHMit. ™™

Kucnotsr: cocraB, knaccudukaiys, HOMEHKIATypa, (pU3NYecKne U XUMUICCKUE
CBOMCTBa (B3aMMOJICHCTBUE C METa/UIaMH, OCHOBHBIMHU OKCHJAMU, OCHOBAHUSIMH,
COJIIMHM, Ha TPUMEPE COJSHOM M CEpPHOM KHCIOT), *crmocoObl mosydeHus.™ Psn
aktuBHoctu MetaioB H. H. bekeroBa. Conm (cpennHue): HOMEHKJIATypa CoOJei,
*CcnocoObl MOIYYeHUS ™, B3AUMOICHCTBUE COJIEH C METaJJIaMU, KUCIIOTaMHU, IEJI0YaMu U
COJISIMU, TPUMEHEHHE.

[ToHnstHe 00 aM(dOTEepHBIX THAPOKCHIAX (HAa MpPUMEpe LUHKA U *aTrOMHUHHS™):
*XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAaMH U IIEJI0YaMHU, PA3JIOKEHUE TTPU
HarpeBaHuM) U MOJIy4eHHe. ™

['eHeTnyeckass CBsI3b  MEXAY KJacCaMM  HEOPTraHMYECKUX  COCAMHEHUM.
['eneTnueckue psabl.

XUMUYECKUI IKCTIEPUMEHT: KaUeCTBEHHOE OINPECICHUE COACPKaHUS KUCIOPOaa
B BO3JlyX€; MOJyYCHUE U U3YyUCHHE CBONCTB KUCJIOPO/a; HAOIIOICHUE B3aUMOICUCTBUS
BEILIECTB C KMUCJIOPOJOM U yCJIIOBUSI BOSHUKHOBEHHUS M TIPEKpaIlleHUs TopeHus (1oxKapa);
03HAKOMJIEHUE C 00pa3liaMu OKCUIOB U OMUCAHUE UX CBOMCTB; MOJYYEHUE U U3YUCHUE
CBOMCTB BOJIOpojia (TOpeHue); HaOII0ICHHEe 00pa3IlloB BEIIECTB KOJIUYSCTBOM | MOJIb;
UCCJIEIOBAHUE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO;
IIPUTOTOBIICHUE PACTBOPOB C OINPEIECIEHHON MaCCOBOM J10JIE PACTBOPEHHOIO BELIECTBA;
B3aMMOJICWCTBHE BOJIBI C METaNIaMU (HATPUEM U KaJbliieM ) (BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPUAIIOB); OIPEAECICHUE PACTBOPOB KHUCJIOT M IIEJIOYE C MOMOIIbIO
WHIMKATOPOB; HCCIIeJOBaHUE 00pa3Il0B HEOPTAHMYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
HAOJIIOICHHE W3MEHEHUsI OKPACKM WHAMKATOPOB B PACTBOPAX KHUCIOT W IICJIOYEH;
u3ydyeHue B3zaumozeiictBusi okcuna meau(ll) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT C
METAJUIAMHM, pPEaKUUMd HEUTpaau3alvy; [OJYYCHUE HEpPaCTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJTHOTO METaJlJIa APYTUM U3 PACTBOPA COJIH; PEIICHHUE IKCIIEPUMEHTAIBHBIX
3a71a4 1o TeMe «BakHenIre KJIacChl HEOPTraHUYECKUX COCTMHEHUI.

Ilepuonnueckuit 3akoH u Ilepuoguueckas cucremMa XMMHUYECKUX DJIEMEHTOB
. . MenneneeBa. CTpoeHue aTOMOB. XUMHU4ecKas CBA3b. OKUCIUTEIBbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.
[lepBble MOMBITKYN KJIacCU(PUKAIIMKA XUMUUYECKHUX 3JIeMeHTOB. [loHsATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIIEJIOYHBIE U MIEIOYHO3EMENIbHBIE METAJUIbI, TAJIOTE€HbI, HTHEPTHBIE
rasbl). *2IeMEeHThI, KOTOPbIe 00pa3yroT aMPpOTEPHBIE OKCUIBI U TUIPOKCUIBI. ™
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[lepuonnueckuin 3akoH. Ilepuomnueckass cucremMa XUMHYECKHX DSJIEMEHTOB
1. 1. Menpneneesa. KopoTkonepuoanas U * IIMHHOTIEpUOAHAS ™ dbopmbl
[lepuoanueckont cucreMbl xuMudeckux syemMeHToB . WM. Menneneesa. Ilepuonpl u
rpynnbl. OU3HNYECKUNA CMBICI TOPSIAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U TPYIIIbI
AJIEMEHTA.

Crtpoenne atomoB. CoctaB aToMHbIX sifep. *M3oTonbl.* Dnexkrponsl. CTpoeHue
AIIEKTPOHHBIX 000J104eK aTOMOB MepBbIX 20 xumuueckux sinemeHToB [lepuonnueckoi
cucrembl JI. 1. Menneneea. XapakTepuCTMKA XHUMHWUYECKOIO OJJEMEHTAa IO €ro
nonoxxenuto B [lepunonnueckont cucreme /. 1. Menneneena.

*3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB MaJbIX MEPUOJOB U TJIABHBIX
MOATPYII, B 3aBUCMMOCTH OT aTOMHOro (MOPSAJIKOBOr0) HOMEpa 3HAuYCHHE
[Tepuoanueckoro 3akoHa u I[lepuoanvecKor CHCTEMBI XMMUYECKHX 3JIEMEHTOB IS
pa3BuTUs Hayku U nipaktuku. [{. 1. MenaeneeB — yu€Hblil U rpakAaHUH. ™

Xumuueckasi cBsi3b. KoBasieHTHast (mosisipHas W HEMNOJIAPHAsi)  CBS3b.
*INEKTPOOTPUIIATEIILHOCTh AaTOMOB XUMHUUYECKHUX 3J1eMeHTOB.* oHHAas CBSI3b.

Crenenp oxuciieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKHUCIIUTENIA U BOCCTAHOBUTEIH.

XUMHUYECKUN OKCHEPUMEHT: H3y4YeHHUe oO0pa3lioB BEHIECTB METAIOB W
HEMETAJUUIOB; B3aMMOJECHUCTBUE TMIPOKCUAA LIUHKA C PACTBOPAMU KHUCIIOT U LIEJIOYEH;
IIPOBEJICHUE OIBITOB, WUIKOCTPUPYIOIIUX ITPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS).

MexnpenMeTHbIe CBSI3H

Peanmnszanuss MeXnNpeaMETHBIX CBA3€H IpU H3YYEHUM XUMUHA B 8 Kjacce
OCYUIECTBJISIETCS UePE3 UCIIOJIb30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYUYHbIX MMOHATUMN, TaK
W TIOHATUM, SIBJISIIOUIUXCS CHUCTEMHBIMHU JUIsl OTHAEJBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyUHBIH (akT, TUIOTE3a, TEOPUs, 3aKOH,
aHaJu3, CHUHTE3, Kiaccu(uKaluus, MNepUOJAUYHOCTb, HAOIIOJACHUE, DSKCIEPUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIAI, U30TOIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJIa, JJEKTPUUECKUH 3apsiji, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHME BEUIeCTBa, ra3, (PU3NUYECKHE BEIMYHMHBI, CIUHUIBI U3MEPEHMUS,
KOCMOC, TUTaHETHI, 3B€3/1b1, COMHIIE.

buomnorus: dorocuntes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaAbl, TOPHBIC MOPOABI, IMOJIE3HBIC
HCKOIaeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

COAEPKXAHHUE OBYUYEHMUA B 9 KIIACCE

BemiectBo 1 xXuMHuueckas peakius

ITepuognueckuii 3akoH. llepromnueckass cUCTEMA XHMHUYECKHUX DIIEMEHTOB
. 1. MenneneeBa. CtpoeHHe aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOMOB, KM, KaIbLUS U UX COCAVMHEHUN B
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COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB B llepuoauyeckoil cuctemMe U CTPOEHUEM HX
aTOMOB.

CrpoeHue BeliecTBa: BHUAbl XHUMHYECKOW CBsI3U. THMBI KPUCTAUIMYECKHUX
pEemETOK, *3aBUCUMOCTH CBOMCTB BEIIECTBA OT TUIA KPUCTAILIMYECKON pEeIETKU U BUIa
XUMUYECKOH CBS3HU.*

Krnaccudukanus u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOAHAS U
TpUBUAJIbHAS ). XUMUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K PA3IMYHBIM Kjaccam
HEOPraHUYECKUX COCAUHEHUM, TEHETUUECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanmss XUMHUYIECKUX PEAKIIUN M0 PAa3IUIHBIM MPU3HAKaM (TI0 YUCTYy H
COCTaBY YYacCTBYIOIIMX B PEAKIUM BELIECTB, MO TEIJIOBOMY 3(PPeKTy, N0 U3MEHEHUIO
CTENIEHEH OKHUCJICHUS XHUMHYECKHX DOJIEMEHTOB, *T0 0OpaTUMOCTH, TO YyYaCTHIO
Karaiu3aTopa).* OK30- W JHIOTEPMHUYECKHE peakuuu. *TepMOXUMHYECKUE
ypaBHEHUA. ™

*TlonsiTHE O CKOpPOCTH XHMMHUYeckoi peakinuu. [lonstue o0 oOpaTUMbIX u
HEOOpATUMBIX XUMHUYECKUX peakiusax. [loHsATHEe O TOMOreHHBIX U TETEPOTECHHBIX
peakuusx. [lonsaTre o xuMmuueckom paBHOBecHU. CMeENIEHNE XUMUYECKOTO PAaBHOBECHS.
@aKkTOphbl, BIUAIONIME HA CKOPOCTh XUMUYECKOW PEAKIUU U MOJOKEHUE XUMHUECKOTO
paBHOBeCHUS. ™

OKUCINTENBHO-BOCCTAHOBUTEIIbHBIC peakuuu, ANEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu. CocTaBlieHUE YPaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMNA C UCTIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOIUTHUECKON AUCCOLMALAN. DIIEKTPOIUTAYECKAS] JUCCOLIMALINS.
OJIEKTPOJUTBI U  HEINEKTPONUThl. KaTHOHBI, aHMOHBL. *MexXaHu3M JUCCOIUALINU
BEILIECTB C PA3JUYHBIMU BHUJAMU XUMHUYECKOW CBsa3u. [loHsTHe 0O cTeneHu
nucconuanuu.™ CUabHbIE U C1a0ble AJIEKTPOIUTHI.

Peakuiun moHHOTO OOMEHA. YCJIOBUSI MPOTEKAHUS PEaKIU MOHHOTO OOMEHa 10
KOHIA. [loiHbIE M COKpAlIEHHBIE NOHHBIE YPABHEHHUS peaklui. XUMUYECKUE CBOMCTBA
KHUCIIOT, OCHOBAaHMM M COJIEM B CBET€ TNPEICTABICHUNA OO0 3JICKTPOIUTUUYECKON
mucconuann. Cpena pactBopa. KauecTBEHHble peakIMM HAa KATHOHBI U AHUOHBI:
XJopua-, OpoMua-, HOAUA-, CylbdaT-, kapOoHaAT-, cuiIuKar-, Gochar- aHUOHBI
TUAPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHUs, KaJIbIIHs, aTIOMUHUS, kee3a (2+) u (3+),
Meau (2+), TMHKA, TPUCYTCTBYIONINE B BOJIHBIX PACTBOPAX.

XUMUYECKUI HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMU KPHUCTANIMUYECKUX
pPElIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEMeTaIoB (rpadura u aniMasa),
CJIOKHBIX BEHIECTB (XJOpHUJAa HATpHUs); MCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakuu OT BO3JCUCTBHUS Pa3IUYHBIX (PAKTOPOB;, HCCJICIOBAHHE
AJIEKTPOINPOBOAHOCTH PACTBOPOB BEILIECTB, MPOIECCa AUCCOLUALUMA KUCIIOT, IIeI0Ye U
cojiei  (BO3MOXKHO  HCIIOJIb30BAaHHWE  BHUICOMATEPUATIOB); IMPOBEJCHUE  OIIBITOB,
WUTIOCTPUPYIONTUX MPU3HAKU TMPOTEKAaHUSI peakiuii MOHHOro oOMmeHa (oOpaszoBaHue
ocaJika, BBIJIEICHHUE Ta3a, 00pa30oBaHHWE BOJIBI); OMBITOB, WILTIOCTPUPYIOIINX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIui  (TOpeHUEe, PpeaKUUh PasyIoKEHUs,
COCMHEHNS); PACIIO3HABAHUE HEOPTraHMYECKUX BELIECTB C MOMOIIBI) Kauy€CTBEHHBIX
peaKkuii Ha UOHBI; PENIEHUE AKCIEPUMEHTAIbHBIX 3a]1ay.
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HemeTtanbl U uX coequHEHUS

OOmass  xapakrepucTuka rajoreHoB. (OCOOEHHOCTM CTPOEHMSI  aTOMOB,
XapaKTepHbIE cTeNeHN OKUciIeHus1. CTpoeHHne U PU3NYECKUE CBOICTBA IPOCTHIX BELIECTB
— raJloreHoB. XMMHUUYECKHE CBOMCTBA Ha IIpUMeEpE XJIopa (B3aMMOJEICTBHE C METAJUIaMH,
HEMETAJUIaMH — BOJOPOJIOM U KUCIOopoJoM, *menouamu™®). XmopoBonopoa. ConsHast
KHCJIOTA, XMMHUYECKHE CBOMCTBa, *moiyuyeHue™, mpumeHeHue. *JleficTBue xjopa u
XJIOPOBOJIOPOJAa Ha OpraHU3M uenoBeka.™ BakHelne XIopuabl U UX HaXO0XKJICHUE B
MIPUPOJE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB KHUCJIOPO/Ia U CEpbl. XapaKTEepPHbIE CTEIIEHU OKHUCICHUS.

CrtpoeHue M (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTponHble MOAU(DHUKAIMU KHUCIOpOAa U cepbl. XUMHUYECKHE CBOICTBa Cepbl
(B3aummojeicTBUEe *C HemeTalaMu™ — BOJOPOJOM M KHUCIOPOJIOM, METaJlJIaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM KkucioTamu).* CepoBOIOPOA: CTPOCHUE,
(¢uznyeckue U XUMHUYECKUE CBOMCTBA (KUCIOTHBIE M BOCCTAaHOBHUTEJBHBIE CBOMCTBA).
Oxcupl cepbl Kak IpeICTaBUTENN KUCIOTHBIX OKCUA0B. CepHas KucioTa: (pusndeckue
U XuMudeckue cBoiictBa (oOmme u cnenuduyeckue). Conau cepHOW KHUCIIOTHI,
KayeCTBEHHAs peakuus Ha cyiabdar-uoH. CepHucTas Kuciaora. *XuMUUYECKHE peaKiuy,
JeXale B OCHOBE NPOMBIIIIEHHOTO crnoco0a TMOJy4YeHUs CEpHOW KHUCIOTHL. ™
HaxosxeHue cepsl 1 €€ coenMHeHu B ipupoe. [I[puMeHeHne ceprl U €€ COeAMHEHUH B
ObITY M B TNPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKpYXKaloleh Cpenbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE TOXKAH, 3arPSI3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBpanieHus. *

OO011ast xapakTepuCcTHKa 3J1IeMEHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB
azora u pocdopa, xapakTepHbIE€ CTETICHH OKUCIICHUS.

A30T, pacmnpocTpaHeHHe B MpuUpoje, (U3MYECKMe U XHUMHUYECKHE CBONCTBa
(B3auMozelicTBUE C MeTaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
Kpyrosopor azora B mnpupose. AMMuak: (U3MUECKHUE M XHUMHUYECKHE CBOICTBa
(oKHCNeHne, OCHOBHBIE CBOMCTBAa BOJHOIO pacTBOpa), *MoydeHHe™ M NpHUMEHEHHE.
Conmu aMMoOHHS: cocTaB, (HU3MYECKHME M XHMUYECKHE CBOMCTBa (pa3joKeHHe,
B3aUMOJEHCTBUE €O MIenoYaMH), NpuMeHeHue. KauecTBeHHass peakiusi Ha HOHbBI
aMMOHHUA. A30THasi KucioTta, €€ (u3Mueckue M XUMHYECKHe CBoMcTBa (oOuiue u
cnenupuueckue), *nomydenue.* Hwutparbl (paznoxkenue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB U COJEM aMMOHHMS B Kay€CTBE MHHEPAJIbHBIX YIOOpEHUM.
*XUMHUECKOe 3arps3HEHUE OKPYXKalolled cpeAbl COCAMHEHUSIMU a30Ta (KUCIOTHbBIE
JOX]IH, 3arpsI3HEHUE BO3/1yXa, MIOYBBI M BOTOEMOB).*

docdop, *amnorponnsie Moaudukanuu docdopa,* Puznyueckrue U XUMUYECKUE
CBOMCTBa (B3aMMOJCHCTBUE C MeETalJlaMU, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kucioTtamu).* Oxcua ¢ocdopa (V), oprodochopHas KucioTa:
¢usznyeckue U XUMHUYECKHME CBOWCTBa, *momyueHue.®* *[loHsATHe O MHHEpalbHBIX
ynoOpenusix: HUTpathl U ¢ocdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OOrias
XapakTepucThka 31eMeHToB [VA-rpynnbsl. OcoOeHHOCTH CTPOCHUS aTOMOB yTiepoaa U
KpeMHUS. BajJeHTHOCTh M XapaKTepHble CTENEHM OKHUCIEHHS aTOMOB Yrjiepoaa Hu
KpeMHHus. PacipocTpaneHue yriiepoaa B IPUPOJIE, XapaKTEPHBIE CTENEHN OKUCIICHHUSL.
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VYrnepon, amnorponHble Moaudukamuu (rpagur, anmas), GuMUEecKHe U
XUMHUYECKHE CBOMCTBA ITPOCTHIX BELIECTB (B3aMOAECHCTBUE C METAJNIaMU, HEMETAIIJIaMH,
*KOHIIEHTPHUPOBAaHHBIMH A30THOW M CEPHOW KucioTaMH)*. Axcop6uusi. Kpyrosopor
yriepoaa B npupozae. Okcuabl yriaepoga, uX (U3NYECKUe U XUMUYECKUE CBOMCTBA,
IOJyYEeHUE U INPUMEHEHUE, JACHCTBHE HAa OpraHu3M 4eJoBeKa. *DKOoJoruueckue
npoOJieMbl, CBsi3aHHbIE ¢ OKcuAoM yriepona(lV); runoresza rimo0anbHOrO MOTEIUIEHUS
KJIMMaTa; MapHUKOBBIA 3PQeKkT.* VYronbHass KUCIOTa U €€ COJM, UX (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA, *moiyueHne M mpuMmeHeHue.* KadecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcnonp3oBanne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIUIEHHOCTU H
CEJIbCKOM XO3SIMCTBE.

OOmue mpeactaBieHUs] 00 OCOOCHHOCTSIX COCTaBa M CTPOSHUS OPraHUYECKHX
COEIMHEHH yriiepoia (Ha mpuMepe MeTaHa, 3TUJIeHA, 3TaHOJIa, YKCYCHON KUCIOTHL. *Ux
COCTaB U XuMHU4eckoe cTtpoeHue. Kinaccudukanus oprannyeckux Bemects.™ Tlonarue o
OMOJIOrMYECKH BaXKHBIX BEIECTBAaX: )KMpaXx, O€JKax, yrieBoJax — U UX POJIH B KU3HU
yenoBeka. *MarepuaabHOE €MHCTBO OPraHUYECKUX U HEOPraHUUECKUX COSIUHEHUM. *

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBa (Ha TpUMEpE
B3aUMOJCHCTBUS C MeTalyIlaMd M HeMeTallaMH), *HojyyeHue* u NpHUMEHEHHE.
*CoeauHenus kpeMHus B npupoae. Obuue npeacrasienus o6 okcuae kpemHusa(IV) u
KpeMHHeBOW kuciaore. CUIMKaThl, PU3NYECKUE U XUMUUYECKHUE CBOMCTBA, MOJYyYEHUE U
IpUMEHEHHUE B OBbITY, IPOMBIIINIEHHOCTH (B MEIULIMHCKOM, 3IEKTPOHHON, CTPOUTEIBLHON
u 7ap.). Baxueillne cTpouTeabHble MaTepUalbl: KepaMUKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOrO MCIONIb30BAHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEHEBHOM KU3HU. *

XUMHUYECKUN DSKCIEPUMEHT: H3ydeHUuEe OO0pa3lioB HEOPraHWYECKHX BELIECTB,
CBOMCTB COJIIHOW KHCIIOTBI; IIPOBEICHHE KAUECTBEHHBIX PEAKUUU Ha XJIOPUA-UOHBI U
HaONIOZIeHUE TNPHU3HAKOB MX NPOTEKAHUsS; OMNBITHI, OTpaxaromue Q(U3NYECKUe u
XUMHUYECKHE CBOICTBAa rajoOreHOB W HMX COEIWHEHUH (BO3MOXHO HCIOJb30BaHUE
BUJCOMATEpPHAJIOB); O3HAaKOMJIEHHE C o0pa3lamMu  XJOpUAOB  (TajJoreHUAOB);
O3HaKOMJIEHHE C oOpaslaMu cepbl U €€ COCOUHEHUSIMU (BO3MOXHO HCHOJIb30BaHHUE
BUJICOMATEepHAJIOB); HAOIIOAEHHE Ipolecca OOYIVIMBaHMS caxapa MOoJ JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3YyYCHUE XUMUYECKUX CBOMCTB pa30aBIICHHOU
CEpHOM KUCJIOThI, MPOBEJCHNE KaUeCTBEHHON peakluy Ha CyJIb(aT-uoH U HaOII0IeHHUE
npu3HaKa e€ MpPOTeKaHusl; O3HAKOMJIEHUE ¢ (PU3NYECKUMU CBOMCTBaMH a30Ta, hocdopa
Y UX COEIMHEHHI (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX
u (hochopHBIX yA0OpEeHUH; MOTyYeHHEe aMMHUaKa U U3y4eHUE €ro CBOICTB; MPOBEICHNE
KaueCTBEHHBIX peaKkluii Ha MOH aMMOHHUA U ¢ochaT-uOH U U3YUYEHHUE MPU3HAKOB HX
IIPOTEKaHMs, B3aUMOJCUCTBUE KOHIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbIO
(BO3MOXHO HCIIOJB30BaHUE BUACOMATEPUATIOB); U3YUEHUE MOJIENIEH KPUCTATUIMUECKUX
peméToK anMasa, rpauTa; O3HAKOMJIEHHWE C MPOIECCOM aacOpOLHUHU PACTBOPEHHBIX
BELIECTB AKTHUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOIa3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U MU3y4YEHHE €ro CBOWCTB; NMPOBEIECHHUE KAaYECTBEHHBIX PEaKLUN Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI U U3YYEHUE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C
MPOAYKIIMEN CUIMKATHOW MPOMBIIUIEHHOCTH; PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMe « BaxHenre HeMeTaJUIbl U UX COCAUHEHUS.
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Mertaiel 1 UX COEIUHEHUS

OO6m1as XxapakTepUCTUKA XUMHUUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUM UX
noJjioxkeHus B [lepuoguueckon cucreme xuMudeckux aneMeHToB . . MenneneeBa u
cTpoeHus atomoB. CTpoeHne MeTamoB. Meraiuuyeckas CBSI3b M METAJUIMYECKas
KPUCTAJUIMYECKAsT PEUIETKA. OJIEKTPOXUMUUYECKUN pAN  HANPSKECHUH METalJIoB.
dusnyuecKkue U XMMHUYECKHE CBOMCTBA METAJUIOB (B3aMMOJIEUCTBUE C KHCIOPOJOM,
BOJIOH, Kucjaotamu). *O0mme crocoObl moiydeHus: MetamuioB. [loHaTHEe 0 KOppo3uH
METaJIOB, OCHOBHBIE CIIOCOOBI 3alIUThl WX OT Koppo3uu. CraBbl (CcTanb, YyTYH,
JIOPATIOMUHUM, OpOH3a) U X IPUMEHEHUE B OBITY U MPOMBIIUICHHOCTH. ™

[[lenounbie meTamibl: nojoxkeHue B Ilepuoguyeckoid cuUcCTeME XHUMHUYECKHX
anemeHToB /1. 1. MenneneeBa; ctpoenne atomoB. Haxoxxnenune B npupoze. Pusndeckue
1 XMMUYECKHE CBOMCTBA (HA MpuMepe HaTpus U Kanus). OKCUIbI U TUIPOKCHUIBI HATPUS
U Kanus. [IpumeHeHne menoYHbIX METAIIOB U UX COCTMHEHUM.

[IlenouyHo3eMenbHBIE METAJUIBI MATHUM U KaJbLIMM: TI0JI0)KEeHUE B [lepuogunueckon
cucTteMe xuMuueckux 3neMeHToB [l. 1. MeHneneeBa; CTpO€HHE X aTOMOB; HAXOXICHUE
B mnpupoje. Pu3nveckue U XUMHUYECKUE CBOMCTBA MarHus W KalblLus. BaxkHeiiine
COCIMHEHUS KaNbIUs (OKCHI, THIPOKCUI, COiH). *JKECTKoCTh BOABI U CHOCOOBI €€
yCTpaHeHus.™

AmomuHuii: nonoxenue B Ilepuoguyeckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J. . MenneneeBa; CTpOCHHME aToMa; HaxOXJAcHUE B npupone. PuzndecKkne Hu
XUMUYECKUE CBOMCTBA amOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUJA U TUIPOKCUJIA
AITIOMUHUSL.

Kenezo: mnonoxenue B Ilepmogmyeckoil CHCTEME XUMHYECKUX JJIEMEHTOB
1. 1. MenneneeBa; CTpoeHHE aToMa; HaXOXKIEHHE B mnpupone. Pusznueckue u
XUMUYECKHE CBOMCTBA JKelie3a (B3auMOJACHCTBHUE C METaIaMH, KUCJIOTaMU U COJISIMU).
Oxcunpl, tunpokcuasl u conu xkenesa(ll) u xenmesa(Ill): cocraB, cBoiicTBa
*nonyuyenue.*

XUMHYECKHUH SKCTIEPUMEHT: 03HAKOMJICHHE C 00pa3iaMy METaJNIOB U CILIABOB, UX
(GU3HMUECKUMU CBOMCTBAMU; HU3yU€HUE PE3YJIbTATOB KOPPO3UU METAIOB (BO3MOMXKHO
UCIIOJIb30BAHUE BHUJIEOMATEPHAIIOB), OCOOEHHOCTEHN B3aMMOICUCTBHS OKCH/IA KAJIBIIUS U
HATpUs C BOJOM (BO3MOXKHO HCMOJIb30BAHUE BUACOMATEPUAIIOB); UCCIIE0BAHUE CBOMCTB
AKECTKON BOJBI, Ipollecca TOPEHHs Kejle3a B KUCIOpPOAE (BO3MOKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAJIOB); MPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEaKIMii HA MOHBI (MarHus,
Kanpuud, amoMmuHus, nuHka, xenesa(ll) m xeneza(Ill), menu(Il)); nabmonenue u
OTNMCaHUE TIPOILIECCOB OKpaIllMBaHUs IUIAMEHU HMOHAMHM HATpHUsA, Kajlusg M KaJbIus
(BO3MOKHO HCIMOJIb30BAaHUE BHUICOMATEPHUAIIOB); UCCeq0BaHUEe aM(OTEPHBIX CBOICTB
TUAPOKCHUIA ATFOMUHUS U THAPOKCHUAA IMHKA; PEIICHUE dKCIIEPUMEHTANIBHBIX 3aJ]1a4 M0
Teme « BaxHelIme MeTaJUIbl U UX COCTUHECHUS.

XuMus U OKpyKarolas cpena

*HoBble MaTepualibl U TEXHOJOTHH. BellecTBa U maTepuaibl B MMOBCEIHEBHOM
KU3HU YEJIOBEKAa. XMMMS M 310pOBbE. be3omacHOe HCIIOIb30BAHUE BEIIECTB H
XUMUYECKUX peakiuidi B ObiTy. IlepBas momoms TpH  XUMHYECKHX OXKOTax
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1 oTpaBiieHUuAX. OCHOBBI 3KOJOTMYECKOM TPaMOTHOCTH. ™

*XUMHUECKOE 3arpsi3HEHUE OKpY)KaloIled cpeabl (IpelenbHas AomycTUMast
KoHIeHTpanus BemecTB — [1/IK). Posb XxuMuu B perieHuu 3K0J0ru4ecKux nmpoosiemM. ™

*TIpupoHble MCTOYHUKU YIJIEBOJAOPOAOB (Yrojib, HPUPOJHBIMN ra3, HEQTh),
OPOAYKTHI UX EPEPaOOTKHU, UX POJIb B OBITY U IPOMBIIIEHHOCTH. *

XUMUYECKUN HKCHEPUMEHT: M3Y4YeHHE 00pa3lloB MaTepHalIOB (CTEKIIO, CILIABBI
METAJIJIOB, MOJIMMEPHBIE MaTepUabl).™

MexnpenMeTHsIe CBSI3H

Peammszanuss MeXnpeaMETHBIX CBSA3€M IIPU M3YYEHHMM XHMHUU B 9 Kiacce
OCYULIECTBJISIETCS UEPE3 UCITOJIH30BAHUE KAaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATUMN, TAK
U TOHATUM, SBISIIOUIUXCS CUCTEMHBIMU JUIsl OTHAEJBHBIX MPEIMETOB €CTECTBEHHO-
Hay4HOI'O LUKIIA.

OO11ue ecTeCTBEHHO-HAYYHbIE OHATHUS: HAyUHBIN (akT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, KiIacCU(UKalus, TI[EepUOJIUYHOCTh, HAOIIOAECHUE, DSKCIEPUMEHT,
MOJICIMPOBAaHUE, U3MEPEHUE, MOJENb, SIBJICHHUE, MAPHUKOBBIA 3(PPEKT, TEXHOJIOTHS,
MaTepHUaJIbl.

®dusnka: MaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJINJ, U30TOIHI,
PaAMOAaKTUBHOCTD, MOJIEKYJA, IEKTPUUECKUN 3apsill, NIPOBOAHUKHU, MOJYIPOBOJHUKH,
IUDJIEKTPUKH, POTORIEMEHT, BELLIECTBO, TENO, 00BbEM, arperaTHOE COCTOSIHUE BELIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpUCTaNIMYECKas pEHIETKA, CIUIaBbl, (U3HYECKUE
BEJIMYUHBI, €IUHULBI HU3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnue.

buonorus: ¢oTtocuHTe3, AbIXxaHue, Ouocdepa, IKOCUCTEMA, MHUHEpAIbHBIC
yA0OpEHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIC MOPOABI, MOJIE3HBIC
MCKOITa€MbIE, TOIIIMBO, BOJHBIE PECYPCHI.

IIJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMA YUEGHOI'O IIPEJIMETA
«XUMUMA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

B menom pesynbrarel ocBoeHusi obywatouumucs ¢ 3IIP yueOGHOro mpenmera
«Xumus» JOKHBI COBMAJaTh ¢ pesyiapTraTamMu dDenepanbHoil paboueil MporpaMMbl
OCHOBHOT0 00111eT0 00pa3oBanusi. Hanbosnee 3Ha4NMbIMU SIBIISIOTCS:

JIMHHOCTHBIE PE3VYJIbTATDI:

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHUS MMPOrPaMMbl OCHOBHOT'O 00IIIero 00pa3oBaHMsI
JTOCTUTAIOTCSI B XOJIe OOYYCHHS XUMHUU B CIUHCTBE YUEeOHOW W BOCIUTATEIHLHOM
JCSATCIIEHOCTH B COOTBETCTBHH C TPAIUITHOHHBIMU POCCUHCKUMU COIMOKYJIBTYPHBIMH H
JTyXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMH, TPUHSITHIMU B OOIIIECTBE TPaBUIIAMHA K HOPMaMH
MOBEJICHUS ¥ CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITMATH3AIIH
00yJaroImxcs.
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JIn4HOCTHBIE pE3yNbTATHI OTpaXxaroT TOTOBHOCTH oOyJaromuxcs
PYKOBOJCTBOBATbCA CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIHPECHHE
OTIBITA JIESITENIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpuOTUYECKOTO BOCIIUTAHUSA:

LEHHOCTHOTO OTHOILIECHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY HU
HAay4YHOMY HACJEAUI0, TOHUMAaHHUS 3HAUEHUSI XUMUYECKOW HAYKHU B )KU3HU COBPEMEHHOIO
oOlecTBa, CHOCOOHOCTH BIIQJIETh JOCTOBEpHOM HWHMOpManuend o MepeaoBbIX
JOCTHKEHUSX U OTKPBITUSX MUPOBOM M OTE€UECTBEHHOW XMMHUH, 3aUHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

MPEACTABIICHUS O COLIMAJIBHBIX HOPMaXxX U MpaBUjlaX MEKINYHOCTHBIX OTHOLLIEHUI
B KOJUIEKTUBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM,
y4eOHO-MCCIIeI0BATENbCKOM, TBOPYECKON U APYTUX BUAAX AEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOW  JEATENbHOCTM  IPHU  BBINOJHEHUU  Y4EOHBIX,
MO3HaBaTEJIbHBIX 3a/1a4, BBIMOIHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/1aHUN YUEOHBIX
IIPOEKTOB, CTPEMJICHHMSI K B3aHMOIIOHMMAHUIO M B3aMMOIIOMOLIM B IIPOILIECCE 3TOMN
y4eOHOU JEesTENIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEJCHHE M IOCTYIKH CBOUX
TOBAapMIlled C NO3WLMK HPABCTBEHHBIX W IIPABOBBIX HOPM C YYETOM OCO3HAHUS
NIOCJIEICTBUN ITOCTYIIKOB;

3) HEHHOCTU HAYYHOIO MTO3HAHUS:

MHUPOBO33PEHUYECKUX MPEACTABICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHSA HAYKH U COCTABISIOIIUX OCHOBY
JUIsl TIOHMMaHUS CYIIHOCTH HAy4YHOM KapTUHBI MHpA, MPEJCTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPOIbI, B3AUMOCBA3SAX YEJIOBEKA C MPUPOIHOMN Cpesoil, O
POJIM XMMUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHBIX MOTHBOB, HAIPABJIEHHBIX Ha MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOUMBIX JIJIs1 00BSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

MO3HABATENIbHON, WH(POPMAIIMOHHOW W YUTATEIHCKOW KYJIbTYPhl, B TOM YHCIIC
HABBIKOB CAMOCTOSATEIHLHON paboThl ¢ Y4eOHBIMU TEKCTaMU, CIIPABOYHOM JTUTEPATYPO,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJIOTUH;

uHTepeca K OOYYEHHI0O M TO3HAHWIO, JI0003HATEIBHOCTH, TOTOBHOCTU U
CIOCOOHOCTH K CaMO0Opa30BaHUIO, POEKTHON M UCCIIE0BATEIbCKON NEATEIBHOCTH, K
OCO3HaHHOMY BbIOOpPY HANpPaBJICHHOCTH U YPOBHSI 00YUYEeHMsI B JalbHEHUIIEM;

4) popMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS EHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKHU Ha 3/10POBBIA 00pa3 *U3HU, OCO3HAHUS MOCIEACTBUI U HENPUITHUS BPEIHBIX
OpUBBIUEK (YyHOTpEOJEHHUsS] aJIKOroJyi, HAapKOTUKOB, KYpPEHHUs), HEOOXOJIMMOCTH
coOJIo/IeHUs MpaBuil 0€30MacHOCTU MPHU OOpallleHUH ¢ XMMUYECKMMHU BEIIECTBAMH B
OBITY U peabHOM KU3HH;

5) TpyAOBOTO BOCIIUTAHMUSL:

UHTEepeca K MPAKTHUECKOMY M3YYEHHMIO Mpodeccuil U TpyAa pas3IudyHOTO poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYAOBOW AESATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BBIOOpA MHIMBUIYaJIbHOU
TPACKTOPUM MPOJOJDKEHHUS] O00pa3oBaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB H
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CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPeOHOCTEH, YCIEeuIHOU
npo(eCCUOHATIBHON NIE€ATEIbHOCTH U PA3BUTHUS HEOOXOAMMBIX YMEHHH, FOTOBHOCTH
aJalTUPOBATHCA B MPO(ECCUOHATIBHOM Cpenie;

6) PKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTHUYECKU LIETIECO00PA3HOT0 OTHOLIEHMSI K IPUPOJIE KaK UCTOUHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUs LIEHHOCTH 310pOBOI0O M 0€30I11aCHOrO
oOpa3a HU3HU, OTBETCTBEHHOI'O OTHOIIEHHMS K COOCTBEHHOMY (U3HYECKOMY H
MICUXUYECKOMY 3J0POBbIO, OCO3HAHUSI LIEHHOCTU COOJIIOJIEHUS MpaBMJI 0€30MacHOro
MOBE/ICHUS IPU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIOLINX 3JOPOBBIO U
JKU3HHU JIOEH;

CIIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble NpPU H3YUYEHUU XUMHUH, IS
pelIeHns 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOM, NOBBIIIEHUS YPOBHS
AKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS INI00ATIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM
U IIyTEH UX PELICHMs IIOCPEICTBOM METOA0B XUMUU;

HKOJIOTUYECKOTO MBIIIJIEHUs, YMEHUS PYKOBOJICTBOBATHCS UM B II03HABATEIILHOU,
KOMMYHUKAaTUBHOMN U COLMAJILHOM IIPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeaMmeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOW MPOTPAMMBI IO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JIEHCTBUSIMH, B TOM
quce:

1) 6Ga30BbIC JIOTUYECKUE JICHCTBUS:

BBISIBIISITH IPUYMHBI U CJICICTBUS MPOCTHIX XUMUYECKUX SIBJICHHUI;

OCYILECTBISITh CPAaBHEHUE, KJIACCU(PUKALUIO XUMUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAHMSM U KPUTEPUSIM JIJIs1 YKA3aHHBIX JIOTHYECKUX OTepaInii;

CTPOUTH JIOTUYECKOE CYXKIACHHE MOCIIe TIPEIBAPUTEIHLHOTO aHAJIH3a, BKIIOYAIOIIEe
YCTaHOBJICHUE MPUYMHHO-CIICACTBEHHBIX CBSI3EH

CO3/1aBaTh, MPUMEHSATH U MPEOOPa30BHIBATH 3HAKA M CHUMBOJIBI, MOACIH M CXEMbI
JUTS pellieHusl yueOHbBIX U TO3HABATENBHBIX 3a/1a4 ¢ MMOMOIIBIO TIEIarora;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XUMHYECKHX TMPOIECCOB M HX
MOCIICACTBHS;

2) 0a30BbIC UCCIICAOBATEIILCKUE ICHCTBHYSL:

C MOMOMUIBIO MEJArora NpoOBOJAUTh XUMUYECKHUI OMBIT, HECIOXKHBIN SKCIIEPUMEHT,
JUIS YCTaHOBJIEHUSI OCOOCHHOCTEN 00beKTa U3yUeHUs, IPUUUHHO-CIIEACTBEHHBIX CBSI3ei
1 3aBUCUMOCTEH 00BEKTOB MEXKIY COOO0M;

C TIOMOIIBIO TIEJAarora WM CaMOCTOSITENBHO (opMynmupoBaTh 00O0OIICHUS U
BBIBO/IBI 10 pe3yJIbTaTaM IIPOBEICHHOTO HAOJIOICHUS, OMBITA;

3) pabora ¢ uHpOpMaIKeHi:

BBIBIIATE JePUIIMTHI MHPOpPMAIUU, JAHHBIX, HEOOXOIUMBIX IS PEIICHHS
IIOCTABJICHHOM 3aJa4M;

npeoOpa3oBbIBaTh MH(OPMAIMIO U3 OAHOTO BUIA B IPYTroi (TabJIMIly B TEKCT U
mp.);

UCKaTh WJIM OTOMpaTh MHGOPMAIUIO WM JaHHBIE U3 UCTOYHHUKOB C YUETOM
NpeIOKEHHON y4eOHOM 3aauu 1 3aJaHHBIX KPUTEPHUEB.
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OBnaseHye yHUBEPCATbHBIMU YY€OHBIMH KOMMYHUKATUBHBIMU 1I€UCTBUSIMU:

OpraHU30BbIBATh yueOHOE B3aMMOJICHCTBUE B IpyIliie (ompeaensaTh o0ue e,
pacipenesnsTh poiiu, 10roBapuBaThCs APYT C APYrOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTABIIATh YCTHBIE U NMHChbMEHHBIC
TEKCThl C HCMOJIb30BAHUEM WIUTFOCTPATUBHBIX MAaTEpPUATIOB JJIS BBICTYIUICHUS TEpEN
ayJIUTOPUEN;

OpraHU30BbIBaTh y4E€OHOE COTPYIHHYECTBO M COBMECTHYIO JIESTEIBHOCTH C
YUUTEIEM U CBEPCTHUKAMU; pabOTaTh MHIWBUIYaTbHO U B TPYIIE: HAXOAUTH oOIIee
pelieHre W paspeniatb KOH(JIMKTHI Ha OCHOBE COIJIACOBAHUS MO3WMLMNA M y4eTa
UHTEPECOB; GOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTaWBaTh CBOE MHEHUE;

OLICHMBATh KAYECTBO CBOErO BKJIa/Ja B OOUIUI MPOAYKT, IPUHUMATh U Pa3JEIATh
OTBETCTBEHHOCTb U ITPOSIBISATh TOTOBHOCTD K IMPEIOCTABICHUIO OTYETA IIEPE TPYIIION.

OBnajzieHNe YHUBEPCATbHBIMU YUYCOHBIMU PETYIISTUBHBIMU JCHCTBUSMU .

oOHapyxuBaTh Hu (POPMYyIHUpPOBATH Y4YEOHYIO MpoOJieMy, OINpPEAeNsITh Ielb
yueOHOU JesITeIbHOCTH;

BJIJICT OCHOBAaMHM CaMOKOHTPOJS, CAMOOLCHKH, IPUHATHUS PELICHUH U
OCYIIIECTBIIEHUS! OCO3HAHHOTO BBIOOpA B Y4eOHOM U MMO3HABATEIbHOM 1E€ATEIbHOCTH;

COOTHOCUTH CBOU JICUCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMU, OCYLIECTBIATH
KOHTPOJIb CBOEW JEATEIBHOCTU B IIPOLIECCE IOCTMIKEHUS PE3ysbTaTa, OIpPEeNeisaTh
CIOCOOBI ICUCTBUI B paMKax MPEJIOAKEHHBIX YCIOBHIM U TpeOOBaHUM, KOPPEKTUPOBATH
CBOM JICMCTBUS B COOTBETCTBUH C U3MEHSIOIICHCS CUTYAIUEH;

JaBaTh aJICKBAaTHYIO OLIEHKY CUTYAIlMU U NIPELIAraTh IUIaH €€ N3MECHEHUS;

NpEeABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH y4eOHOU
3a/1a4y;

MOHUMATh TPUYHUHBI, MO KOTOPHIM HE OBLI JAOCTUTHYT TpeOyeMblil pe3yibTaT
JeSTEILHOCTH, OTPENCISATh TMO3UTHBHBIE W3MEHEHUS M HampaBlieHUs, TpeOyroiiue
najabHenIen padoThl;

OCO3HAaHHO OTHOCHUTBCS K APYIOMY YEJIOBEKY, €r0 MHEHHUIO.

ITPEIMETHBIE PE3YJIBTATDI

B cocTaBe npeaMeTHBIX pe3yJbTaTOB MO OCBOCHHUIO 00S3aTEbHOTO COJEPKAHMUS,
YCTaHOBJICHHOTO JaHHOW DeaepanbHOil pabouell MporpaMMoM, BBIIETSIOT: HAYYHbBIE
3HaHWUS, YMEHHUS W CIOCOOBI JCUCTBUM, crneruduyueckue aias y4eOHOro mnpeamera
«XuMUsD», BUABl ACATEIBHOCTH IO MOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETALNH,
peoOpa30BaHUIO M PUMEHEHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYAITUsX:

MPEJICTABJICHHE O 3aKOHOMEPHOCTAX W II03HABAEMOCTHU SIBJIICHUM IPUPOIBI,
MOHUMaHWe OOBEKTHMBHOW 3HAYMMOCTH OCHOB XHMHUYECKOW HayKh Kak oOJacTu
COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTA OOIIEH KyJbTYpbl M MNPAKTUYECKOU
NeATEeIbHOCTH YEJIOBEKA B YCIIOBUSIX COBPEMEHHOT0 O0I1I€CTBA; IOHUMAHHUE MECTa XUMUH
Cpeay IpyTruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMM MOHSITUMHOTO alllapaTta ¥ CUMBOJIMYECKOTO A3bIKa XUMUU JIJTS
cocTaBiieHUs] (HOpMYJI HEOPTaHUUECKUX BEIIECTB, YPABHEHUM XUMHUYECKUX PEaAKIUN (C
OTMIOpOM Ha aJIropuT™M Yy4eOHBIX JEWCTBUM); BJIaJICHUE OCHOBAMH XUMHUYECKOM
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HoMmeHKJIaTypbl (IUPAC u TpuBHAJBbHON) M YMEHHE HMCHOJB30BaTh €€ IS PELICHUS
y4eOHO-TIO3HABATENbHbIX 33Ja4 C MOMOLIbI YUYMUTENSA; YMEHUE HUCIIOJIb30BaTh MOJIEIH
11 OOBSICHEHUSI CTPOEHUSI aTOMOB M MOJIEKYJI 110 aJITOPUTMY € OIOPOI Ha OIIpENIEICHHUS;

IPEJICTAaBICHUE O CUCTEME XMMHUYECKUX 3HAHUI U YMEHHE C MOMOUIbIO YUUTEIS
OPUMEHATh CUCTEMY XHMUYECKUX 3HAHMW U1 YCTAHOBJIEHMS B3aUMOCBSI3EH MEXIY
U3yYEHHbIM MaTEpUajoM M IpHU IOJYyYEHUH HOBBIX 3HAHMM, a Takke B Ipolecce
BBIMOJIHEHHU Y4YEOHBIX 3aJaHUMil M Mpu paboTe C MCTOYHMKAMH XUMHUYECKOU
uH(pOpMaIIUU, KOTOPAast BKIIOYAET:

BAKHEUIINE XUMUYECKHE TOHATHS: XUMUYECKUW D3JIEMEHT, aTOM, MOJEKYJIa,
BEILIECTBO, IPOCTOE M CJOKHOE BEIIECTBO, OJHOPOAHAS M HEOJHOPOJHAs CMECH,
OTHOCUTEJIbHBIE aTOMHAas W MOJIEKYJSIpHas MAacChl, KOJMYECTBO BEIIECTBA, MOJb,
MOJIIpHAsi Macca, MOJSIPHBI O00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJNb (CpemHss),
XUMUYECKasl peaKlus, pPEaKUUu COCAMHEHUS, PEAKUUU Pa3JIOKECHHS, PpPEAKIUU
3aMEIlEeHUs], peaklul oOMeHa, TEIIoBOM 3 (EeKT peaklnu, 3K30- U IHAOTEPMUUYECKUE
peakuuu, pacTBOpP, MaccoBas J0JII XMMUYECKOTO AJIEMEHTa B COCIMHEHHH, MacCOBas
JI0JI1 ¥ IIPOLIEHTHAsI KOHLIEHTpALKs BEUIECTBA B PACTBOPE, SIAPO aTOMa, FIEKTPUIECKUI
CJIOM aTroma, aToMHas OpOuTallb, paguyCc aTOMa, BAJEHTHOCTb, CTENEHb OKUCJIECHMUS,
XUMHUYECKasl CBS3b, IEKTPOOTPHULATEIBHOCTD, NOJIAPHAs W HEIOJISPHAsT KOBAJCHTHAs
CBsI3b, MOHHAsl CBS3b, METAJUIMYECKasl CBsI3b, KpUCTAJNIMYECKas pelleTka (aromHas,
MOHHAs, METaJJIM4ecKasi, MOJEKYJspHas), MOH, KaTHUOH, AHWUOH, 3JEKTPOJIUT U HE
ANEKTPOJUT, DJIEKTPOJIUTHYECKAss JUCCOLMANMs, pEakUUud HOHHOIo  OOMEHa,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH, OKHUCIHUTEIb W  BOCCTAHOBHTEIID,
OKHUCJIEHUE U BOCCTAHOBJICHUE, 3JIEKTPOJIU3, XUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUHU, CKOPOCTh XUMHUYECKOM pEaKIUH, KaTaau3aTtop, MpeAesbHO
nomyctuMmas konuentpauus (I1/1K), koppo3ust MeTasioB, CIIaBhI;

OCHOBOITOJIAra0IIME 3aKOHbI XMMUU: 3aKOH COXpaHeHUs Macchl, [leproanyeckuii
3akoH /[. 1. MeHieneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTraJipo;

TEOPUH XUMHUHU: ATOMHO-MOJIEKYJIIpHAs TEOpHUs, TEOpPUS AIIEKTPOIUTHUYECKOM
JUCCOLIMALINM, & TAaKXKE€ MPEJCTaBICHNS O HAy4YHBIX METOJAX IO3HAHMS, B TOM YHCIIE
SKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJAX HMCCIICJOBAHUS BELIECTB U U3YUYCHMS
XAMHUYECKHUX PEAKIINM;

IIPEICTABICHUE O IEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHX JJIEMEHTOB
(paguyc aroma, D3JEKTPOOTPUUATENBHOCTb), MPOCTBIX M CIOXKHBIX BEIIECTB OT
MOJIOXKEHUST 37eMeHTOB B [lepuonnueckoid cucteme (B MasbIX NEPHOJAX W TJIaBHBIX
NOJATPYIINAx) U AJIEKTPOHHOTO CTPOCHHSI aTOMa; YMEHHE OOBSCHATH CBS3b MOJIOKECHUS
sanemeHTa B llepuognyeckoil cucTeMe € YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj sjpa, 00llee YHUCIO SJIEKTPOHOB),
pacnpesesieHueM 3JIEKTPOHOB IO SHEPreTUYECKUM YPOBHSIM aTOMOB NEPBBIX TpeX
NEPUOJOB, KIS U KaJlbLHs; KIacCU(UIUPOBATH XUMHUUECKUE DJIEMEHTHI C OMOPOi Ha
onpeneneHus: GU3NIECKOro cMbIca IMUGPOBBIX TAHHBIX MEPUOANICCKON TaOTHIIHI;

YMEHHE KJIACCU(PHUIIMPOBATH XUMHUUECKHE JIEMEHThI, HEOPraHUUYECKHE BEUIECTBA U
XUMUYECKUE PEAKLIHH C ONOpPOM Ha CXEMbI; ONPENENSATh BaJE€HTHOCTb M CTENEHb
OKHUCJIEHUSI XUMUYECKUX AJIEMEHTOB, BUJ XUMHUYECKON CBA3M U THUIl KPUCTAILUIMYECKON
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CTPYKTYpbI B COCIUHEHUSIX, 3apsi]l MOHA, XapaKTEP CPEbl B BOJHBIX PACTBOPAX BEIECTB
(KHCTIOT, OCHOBAHUM ), OKUCIIUTENb U BOCCTAHOBUTEID 10 AJITOPUTMY YUEOHBIX IEUCTBHIA;
YMEHHUE XapaKTepU30BaThb C OMOpPOMl Ha cxeMy (PHU3WYEeCKHEe U XUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOI, 030H, BOJIOPO/, rpaduT, aliMa3, KpEMHUH, a3o0T,
docdop, cepa, XJop, HATPUH, KA, MAarHUH, KaJIbIIUNA, AITIOMUHHM, )KEJI€30) U CI0KHBIX
BELIECTB, B TOM YHCI€ MX BOJHBIX pacTBOPOB (BOJA, aMMHaK, XJIOPOBOJOPO/I,
CEpOBOJIOPO, OKCHIBI M TUAPOKCHIbI MeTauioB I - [IA rpymnm, amromunus, meau (I1),
nuHka, xenesa (II u III), oxkcuner yraepona (II u 1V), kpemuus (IV), azota u dpocdopa
(I u V), ceput (IV u VI), cepuucras, cepnas, a3otucrtas, a3oTHas, (ocdopHasi,
yroJibHasi, KPEMHHUEBAs KUCIIOTA U UX COJIM); ONMKCHIBATH C ONOPO HA MIIAH U KIIFOUEBBIC
CJIOBa; YMEHHUE MPOTHO3UPOBATh U XapaKTePHU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHHUS TOCJE MPEABAPUTEIHHOIO aHajau3a MOoJ PYKOBOACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCMMOCTU OT HX CBOMCTB, BO3MOXKHOCTb
MPOTEKAHHUSI XUMHUUYECKUX IMPEBPAILCHUN B PA3JIUYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLECCOB HA OPTaHU3M YEJIOBEKA M OKPYKAIOIIYIO IPUPOIHYIO CPEY;

YMEHUE COCTABJISITH MO O00pa3lly, CXeMe, aJIrOpuTMy Y4UeOHBIX JIeHCTBHIA
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKUii (B TOM YKCIIE PEaKIuii HOHHOTO 0OMEHa
U OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKILMil), WILIIOCTPUPYIOMIUX XUMHYECKHE
CBOWCTBA M3YYCHHBIX KJIAcCOB / rPylIl HEOPraHWYECKMX  BEINECTB, a TaKXKe
NOATBEPKAAIOIINX TEHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU;

YMEHHUE BBIYUCIATh OTHOCHUTEJIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAacChI
BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COCIUHEHUH, MACCOBYIO IOJIIO
BEIIIECTBA B PacTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, oObEM ra3oB C OMOpPOM Ha
o01ue GopMysbl; yMEHUE MTPOBOAUTE PACUETHI 10 YPABHEHUSIM XUMUYECKUX PEaKIUi U
HaXOJUTh KOJIMUECTBO BEIECTBA, 00bEM U MACCy PEareHTOB WJIM MPOAYKTOB PEAKIUU C
OMopoil Ha 00pasel], aNropuT™ yueOHbIX JEHCTBUN;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOII0ICHUE, U3MEPEHHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE) MPU HM3YUYEHUU BEIIECTB U XUMHYECKUX SBICHUU C
OTOpPOM Ha aJITOPUTM YYEOHBIX NEUCTBHM;, yMeHHE ChOpPMYIUpOBaTh MpPoOJieMy H
IPEIJIOKUTD MYTH €€ PEIICHUS C TOMOIIBIO TIeJarora; 3HaH1ue OCHOB 0€30MacHON padOThI
C XUMHYECKUMH BEIIECTBAMHU, XUMUUYECKON TTOCYI0N U J1a00paTOPHBIM 000PY10BAHHUEM;

HaJM4yue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHHUS CJIEIYIOIINX
XUMUYECKUX HKCIIEPUMEHTOB IO/ PYKOBOACTBOM YUYUTENIS C OOCYKIIEHHEM ILIaHa
PabOThI UM COCTABIICHUEM TAOJIHIIBI:

M3y4YeHHE U onucaHue (U3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUYECKUMU SIBJICHUSMU;

OTIBITHI, MJUTFOCTPUPYIOITUE TTPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIIUA;

H3y4YeHHE CIIOCOO0B pa3/IesIiCHHUs] CMECe;

MOJTyYE€HHUE KUCIIOPOJIa U U3YUYEHUE €T0 CBOMCTB;

MOJIYYEHHUE BOJIOPOJIa U U3YUYEHUE E€r0 CBOMCTB;

MOJIYYEHHE YIIIEKUCIIOTO ra3a U U3y4eHUE €ro CBOMCTB;

MOJIy4YEHHE aMMHUaKa U U3YYEHUE €r0 CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OIPENCICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEILIECTBA;
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UCCIICIOBAHUE W OINKHCAaHUE CBONCTB HEOPraHMYECKUX BEIIECTB PA3TUYHBIX
KJIACCOB;

NpUMEHEHUE WHAMKATOPOB (JaKMyca, METWIopaHxa U QeHoidTanenHa) s
ONPENIEIICHNS XapaKTepa CPeabl B paCTBOPAX KUCIOT U LIETIOYEH;

WU3YyYEHHE B3aUMOJCHCTBHUS KHCIOT C METAJUIAaMH, OKCHUIAMH METAJUIOB,
PacTBOPUMBIMH M HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHHUE OJIHOIO METaJlIa JPYTUM U3 PacTBOPA COJIH;

UCCIIeI0BaHne aM(POTEPHBIX CBONCTB THAPOKCUIOB ATFOMUHUS 1 ITUHKA,

pelIeHrne  DKCIePUMEHTaIbHbIX 3aga4 1o TemMe «OCHOBHBIE  KJIAcChI
HEOPTraHUYECKUX COCTUHECHUIN;

pelIeHre  AKCIEPUMEHTANIBHBIX  337ad4 1O TeMe  «DJNEeKTPOJUTHYECKAs
JTUCCOIIAALIHSY;

pELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo Teme «BaxHelne HemeTamuibl U UX
COCIUHEHUSDY;

pEILIEHHE SKCIEPUMEHTAIBHBIX 33Jady Mo TeMme «BaxkHelmue MeTamibl U UX
COCIUHEHUSDY;

XUMUYECKUE IKCIEPUMEHTBI, HILTIOCTPUPYIOIIHNE MIPU3HAKH MTPOTEKAHUS pEaKIUN
MOHHOTO OOMEHa;

KAUEeCTBEHHbIC PEAKIMU Ha MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPAX HOHBIL:
xJopua-, Opomua-, uomua-, cyinbdar-, docdar-, kapOOHAT-, CHIMKAT-AaHUOHHI,
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUS, MarHus, KajbllUs, allOMUHUS, Kene3a (2+) u
xenesa (3+), menu (2+), IUHKa;

YyMEHHUE TIPEACTABIATh pPE3yJbTaThl AKCIEpUMEHTa B (GoOpMe BBIBOJIOB,
JI0OKa3aTeIbCTB, rpa)UKOB U TAOIUI] U BBISIBIIATH IMIUPUUYECKUE 3aKOHOMEPHOCTH;

BJIaJICHUE MpaBWIaMU 0€30MaCHOTO OOpAIlleHUs C BEIIECTBAMU, UCIIOJIb3yEMbIMU
B TTOBCEHEBHOM JKU3HU, a TAKXKE MTPaBUJIAMU TIOBEICHHUS B IIEJIAX COSPEKEHUS 3/I0POBbSI
U OKpY>KaIoIeH MPUPOIHON Cpeapl; MOHMMaHWE Bpena (OMAacCHOCTH) BO3JSHCTBUS Ha
KUBBIC OPTaHU3MBbI OIPEICIICHHBIX BEIIECTB, a TaK)Ke CHOCOOOB YMEHBIIICHUS U
MPEIOTBPAIICHUS WX BPETHOTO BO3JCUCTBUS; MOHMMAHUE 3HAYEHUS >KUPOB, OCIKOB,
YTJIEBOJIOB I OpPraHU3Ma YEJIOBEKa;

BJIAJICHUE OCHOBAMHM XUMHUYECKON TIpPaMOTHOCTH, BKIIIOYAKOLIEH yMEHUE
IPaBWIbHO MCIOJIb30BATh HW3YyYCHHBIE BEIIECTBA M Marepuanbl (B TOM YHCIE,
MUHEPAIbHBIC yIOOPEHUs, METAUIbl U CILIABbl, MPOIYKTHI MEepepabOTKU MPHUPOIHBIX
UCTOYHUKOB YTJIEBOAOPOJIOB (yIiisi, MPUPOJHOTO Tra3a, HepTH) B OBITY, CEIHCKOM
XO034MCTBE, HA TPOU3BOJCTBE;, YMEHUE TMPUBOJAUTH IMPUMEPHI MPABUIHLHOIO
WCIIOJIhb30BaHUs U3YUYCHHBIX BEIIECTB U MaTEpPUAJIOB;

YMEHHE YCTaHABJIMBATh CBSA3W MEXKIY PEabHO HAOJI0aeMbIMH XUMHUUYECKUMHU
SBJICHUSMHM M TIPOIIECCaMU, MPOUCXOMSIIMMU B MakKpO- U MHUKPOMHPE, OOBICHSITH
MPUYMHBl MHOTOOOpa3usi BEIECTB, YMEHHUE WUHTETPUPOBATH XWMUYECKHE 3HAHUS CO
3HAHUSAMU APYTUX yU4EOHBIX MPEAMETOB C IIOMOIIBIO TIEAArora;

npeacraBieHne o chepax mnpodeccHoHaTBHON JESTEIBHOCTH, CBS3aHHBIX C
XUMHUEH U COBPEMEHHBIMU TEXHOJOTUSIMUA, OCHOBAHHBIMU HA JJOCTUKEHUAX XUMUYECKOU
HAyK{; HaJIMIME OMbITa pabOThl C PA3TMUYHBIMU UCTOUYHUKAMU MHGOPMAINH 110 XUMHUHU
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(HayyHO-TIOMYJISIpHAsT JIMTEpaTypa, CJIOBAapH, CIPAaBOYHUKH, WHTEPHET-PECYPCHI) C
OINOPOM Ha aJIrOPUTM: YMEHUE OOBEKTUBHO OLIEHMBATh MH(OPMALIMIO O BELIECTBAX, UX
IIPEBPALIECHUAX U NIPAKTUYECKOM IIPUMEHEHUU.

TpeOoBaHusT K TMpPEAMETHBIM pe3yibTaTaM OCBOCHHUS Y4eOHOTO TIpenMeTa
«Xumus», pacrpeiesieHHbIe 110 To/1aM 00y4YeHus

PesynpTaThl 1mo rogam GOpMyIHpPYIOTCS IO MNPUHIMITYY J00aBIEHUS HOBBIX
pe3yJabTaTOB OT rojia K TOJy, YK€ Ha3BaHHbIE B MPEIbIAYIIMX rofax MO3UIINH, Kak
MIPABUIIO, IOCJTOBHO HE MOBTOPSIOTCS, HO YUUTHIBAIOTCS (PE3yJbTaThl OUEPETHOTO Tojia
110 YMOJIYAHUIO BKJIIOYAIOT PE3yJIbTaThl MPEBIAYIINX JIET).

8 KIIACC

pacKpbIBaTh CMBICT OCHOBHBIX XHWMHYECKHX [OHATHI: aToOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEILECTBO, CMECh (OJHOPOAHASA U
HEOAHOPOJHAsA), BaJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAasi M MOJIEKYyJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi 1OJIsl XUMUYECKOTO JIEMEHTA
B COCIUMHEHUHU, MOJSIpHBIA O0O0BEM, OKCHJ, KHCJIOTa, OCHOBAaHHE, COJb,
*3JIEKTPOOTPHUIIATEIIBHOCTD ™, CTEICHb OKHUCJICHUSI, XUMUYECKasi  peakuus,
KJaccUu(PUKaluusg peaklMil: peakuuyd COEAUHEHUS, PEAKUUU Pa3JIOKEHHs, pPEaKIUu
3aMEIIEeHHs], peaKMi 0OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLIUH; *TEIIOBOM 3PQeKT
peakuuu™; Aapo aroma, dJEKTPOHHBIA CIOW aromMa, aTOMHasi OpOUTAIb, PAInyC aTOMa,
XUMUYECKasl CBA3b, MOJSIPHASI U HEMOJSpHAsi KOBAJCHTHAsl CBSI3b, MOHHAS CBS3b, HOH,
KaTHOH, aHUOH, PacTBOP, MAaccoBasl JIOJI BelIecTBa (MPOLEHTHAs KOHLEHTpauus) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKUX MOHATUNH (cM. 1. 1) u
IPUMEHSTh 3TU NOHSATHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJICHHS (POpMYJI BEIIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMHUECKUX PEAKIIHi, 3JIEKTPOHHOTO OanaHca;

OTIPEIENISTh BaJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX; CTENIEHb
OKHUCJIEHHUSI DJIEMEHTOB B OMHApHBIX COEIMHEHMSIX C OMOpPOM HAa ONMpenesieHUs, B TOM
YyHuClie CTPYKTYPUPOBAHHBIE; IMPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIlaccy
coeMHEHUW 1O (QopMyrnaM; BHUJI XUMHUYECKOM CBsI3U (KOBAJIGHTHAasT M HOHHAas) B
HEOPraHWYECKUX COCIMHEHHUSIX;

UMETh TMPEACTABICHHE O CUCTEME XUMHUYECKUX 3HAHUW, YMETh C MOMOUIBIO
YUUTENSI TIPUMEHSTh CUCTEMY XUMHUYECKUX 3HAHWH, ISl YCTAHOBJEHHUS B3aUMOCBSI3U
MEX/y U3yYE€HHBIM MaTE€pHAIOM U NP MOJYICHUH HOBBIX 3HAHUM, a TAKXKe MPpU paboTe
C UCTOYHHKAMHU XuUMHUYecKoil wuHbopmaruu. OpHEHTHPOBATHCS B TOHATUSAX U
OTIepUpOBaTH UMHU HA OA30BOM YPOBHE, TPUMEHSTH TP BHITIOJHEHUN YU€OHBIX 3aTaHHM
U PEIICHUU PacueTHBIX 3a/lady C OMOPON Ha aNrOpUTM Y4YEOHBIX AECUCTBUN M3yUCHHBIC
3aKOHBI U TEOPUM: 3aKOH COXpaHeHUs Macchl, llepuoanuecknii 3akon .M. Menneneesa,
*3aKOH IIOCTOSIHCTBA COCTaBa™, 3aKOH ABOraJpo; aTOMHO-MOJIEKYJIIpHAs TEOpHs.
CooTHOCUTHh 00O3Ha4YEHUs, KOTOpbIe MMetoTcs B Tabmnwmie «lleproguyeckas cucrema
xumuueckux anemeHtoB [[. 1. MengeneeBa» € 4YHCIOBBIMM XapaKTEPUCTHUKAMU
CTPOCHHUSI aTOMOB XHMMUYECKHX DJIEMEHTOB (COCTaB W 3apsj sjapa, oOllee 4YHucio
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ANIEKTPOHOB U PACHPEIEIEHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIMPOBATh XUMUYECKUE DJIEMEHTBl; HEOPIaHWYECKUE  BEIIECTBA;
XUMHUYECKHUE peakluuu (10 YHUCIy U COCTaBy YYacTBYIOIIMX B pPEaKLUU BELIECTB, IO
TEIUIOBOMY 3(PPEKTy, M0 U3MEHEHHUIO CTENEHU OKUCIIEHUS XUMUYECKUX JIEMEHTOB) C
OIIOPOM HA CXEMBI,

XapakTepu3oBaTh (OMMCHIBATh) OOLIME XUMHUYECKHME CBOMCTBA  BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPXkKAAs ONMCAHWE NPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI C OIOPON HA CXEMBIL;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOCHMUS;
BO3MOKHOCTH MPOTEKAHUSI XMUMHUYECKUX MPEBPALEHUN B Pa3IUYHBIX YCIOBHSX MOCIE
MIPEABAPUTEIBHOIO 00CY X ACHUS C E1arorom;

BBIYKCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BELIECTB;
MacCOBYIO JOJI0 XMMHYECKOrO 3Je€MEHTa Mo (opMyse COECAUHEHUS; MACCOBYIO JIOJIIO
BELIECTBA B PAcCTBOPE; MPOBOAUTH PACUETHI M0 YPABHEHUIO XMMHYECKOW PEAKLUU C
OIIOPOU Ha aJITOPUTM;

IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON JEATEIBHOCTH — aHaIU3 U
CHUHTE3, CpaBHEHHE, OOOOIIEHNE, CHUCTEMaTu3alus, KiIacCu(UKalKs, BbISBICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUs CBOMCTB BEUIECTB M XUMHUYECKUX
peakiuii; €CTeCTBEHHO-Hay4YHbIE€ METOJbl IIO3HAHUS — HAONIOJCHUE, HU3MEPEHHE,
MOJICIMPOBAHUE, SKCIEPUMEHT *(pealbHbIi W MBICIECHHBIN)* MOJ PYKOBOJCTBOM
nejarora,

CJIEI0OBaTh MpPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYIOM W J1abOpaTOPHBIM
000pyOBaHMEM, a TaKXKe€ MpaBWIaM OOpalleHMs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIUSMH T10 BBITTOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U
coOMpaHuI0 Ta3000pa3HbIX BEHIECTB (BOAOPOAA MW KHUCJIOPOJa), MPUTOTOBICHHUIO
PacTBOPOB € OMPEACTEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATH U
IPOBOJUTh XUMHUYECKHE SKCIEPUMEHTHI 10 PACHO3HABAHHUIO PACTBOPOB WLIENOYEH M
KHCJIOT C TOMOILBIO HWHIUKATOPOB (JJakMyc, (eHondTanenH, METWIOpaHxX U Jp.),
HOJATBEPKIAIOUINX KAuyeCTBEHHBIH COCTaB HEOPraHMYECKHX BEUIECTB (KaueCTBEHHBIC
pEeaKkMK Ha HOHBI) [0/ PyKOBOJACTBOM I1€/1arora.

9 KIIACC

pPacCKphIBaTh CMBICT OCHOBHBIX XMMHUYECKUX TOHSATHH: XUMHUYECKHH JJIEMEHT,
aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE BEILECTBO,
BaJICHTHOCTbh, 3JEKTPOOTPUIATEILHOCTh, CTENEHb OKHCIEHUS, XMMUYECKas peaKius,
XUMUYECKasl CBA3b, *TEIUIOBOM 3(PEKT peakiuu, MOJb*, MOJSIPHBIH 00BEM, PacTBOP;
AJIEKTPOJIUTHI, HEINEKTPOJIUTHI, 3ICKTPOIUTHYECKAs AUCCOLUAINS, PEAKIIUU HOHHOTO
oOMeHa, KaTalu3aTrop, *XWMHUYECKOE€ paBHOBEcHE, OOpaTHMblE W HEOOpaTUMBIC
peaKkuu™, OKUCINTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH, OKUCIUTENh, BOCCTAHOBUTEITb,
OKHCIICHHE W BOCCTAaHOBJIICHHE, aJUIOTPOMNus, aM(pOTEpHOCTh, XUMHYECKas CBSI3b
(koBaJIeHTHAsl, WOHHAS, METAJUIMUYEeCKas), KPUCTAIMYECKas pemeTKa, *KOppo3us
METAIJIOB, CIUIaBBI, CKOPOCTh XHMHUYECKOW pEaKIMu*, TMpeneabHO JOMyCTHMasl
koHuentpanus (II1K) Bemecrsa;

WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX TMOHATHHA (cM. M. 1) u
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MIPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUM BELIECTB U UX MPEBPAILICHUII;

UCIIOJIb30BaTh 3HAKKM W CUMBOJBI ISl (UKCAIlMM Pe3yJbTaTOB HAOIOACHUM,
cocTaBieHus] (GOpMyJ BEHIECTB U YPAaBHEHUN XUMMUYECKUX PEaKIMi, 3alUCH JaHHBIX
ycloBuii 3a1a4. Mcnons3oBarh 0003HaueHus1, uMmeroniuecs B [lepuoandeckoit cucreme u
TabJIMIle PAaCTBOPUMOCTHU KUCIIOT, OCHOBaHUH U COJICH B BOJIE /JIsl BBHITIOJIHEHUS 38 IaHUM.

OTPEENSTh BAJICHTHOCTh M CTENEHb OKHUCJICHHUS XWMUYECKHUX DJIEMEHTOB B
COCIMHEHUSIX PAa3IM4YHOrO0 COCTaBa; MPHUHAMJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHUI C OMTOPO Ha ONPEIEICHHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBsI3M (KOBAJIEHTHAsl, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COCMHEHUSX; 3apsij] HMOHA IO XUMHUYECKOW (opMyre; XapakTep cpelbl B BOIHBIX
pacTBOpax KHUCIOT M IIEJIOYEH, *TUIl KPUCTAIUIMYECKOM pEmETKA KOHKPETHOIO
BellecTBa™;

packpeiBath  cmbicn  Ilepuoamueckoro  3axkona .M. MengeneeBa wu
JIEMOHCTPUPOBATh €ro TMOHWMAHHUE: *OMHUCHIBATH U XapaKTEPHU30BaTh* TaOIMYHYIO
dopmy Ilepuoanueckoil CHUCTEMBI XMMHYECKUX OJJIEMEHTOB: pAa3iH4YaTh MOHSITHS
«rnaBHasg noarpynma (A-rpynmna)» U «mobounas noarpynna (b-rpymnma)», manble u
OOJIBIIINE MEPUOJIBI; *COOTHOCUTH™ 0003HAUEHUS, KOTOPbIE UMEIOTCS B TIEPUOIUUECKOM
Ta0JIMIIe, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB
(coctaB u 3aps siIpa, O0IIee YUCIIO SJIEKTPOHOB U PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM
CIOsAIM); *OOBICHATH* 0OIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHUYECKHX
AJIEMEHTOB M MX COCIMHEHUHN B Mpelesiax MallbIX MEPHOJIOB U TJABHBIX MOATPYIIL C
YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(ULIMPOBATh XMMUYECKHE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy YYaCTBYIOIIUMX B PEAKIMU BEIIECTB, IO
Ter1oBoMYy 3G (EKTy, M0 U3MEHEHUIO CTETNICHEH OKUCIICHHUS XMMUYECKUX DJIEMEHTOB) C
ONOPOU Ha CXEMBI;

XapaKTepru30BaTh (OMUCHIBATh) OOIIKME U CHCIU(PUIECKUEe XUMHUYECKUE CBOMCTBA
BEILIECTB PA3IMYHBIX KJIACCOB, MOATBEPXkAask ONMHCAHUE MPUMEPAMU MOJEKYJISPHBIX U
VOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C OIIOPOU HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS 3JIEKTPOJIUTHUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE M COKpAaIlIEHHBIE YpaBHEHHUS PEaKIMii MOHHOTO OOMEHa; YpaBHEHMSI
peakuii, MOATBEPKIAIOIINX CYIIIECTBOBAHUE FEHETUUECKOUN CBSI3M MEXK/y BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIIUTEbHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEJICTBOM COCTAaBJICHUSI DJIEKTPOHHOTO OajlaHCca 3TUX PeaKIui;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS;
BO3MOXKHOCTH TIPOTEKAHUSI XMMHUYECKHX TMPEBPAIICHUN TOCIEe MPEeABAPUTEIBLHOIO
00CYXIEHHUsI C TIEAarorom;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB;
MacCOBYIO JIOJIO0 XMMHYECKOTO 3JieMEHTa 1Mo (OopMyJie COSIUHEHHUS, MaCCOBYIO OO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHHIO XMUMHUYECKOW pPEaKIHHU C
ONIOPOU Ha aJITOPUTM;

CJIeI0OBaTh TpPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJOM W J1abOpaTOPHBIM
o0opyoBaHMEM, a TaK)Ke MpaBWIaM OOpAIIeHHs C BEIIECTBAMH B COOTBETCTBHH C

24



WHCTPYKITUSIMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO U
COOMPaHUIO ra3000pa3HbBIX BEIIESCTB (AMMHUAKa U YIIEKUCIIOro Ta3a);

MPOBOJUTH pPEaKlUU, MOATBEP)KIAIONME KayeCTBEHHBIM COCTAB Pa3IMYHBIX
BEILIECTB: PACO3HaBaTh OMNBITHBIM NYTEM XJOPUA- OpOMHI-, MOAUA-, KapOOHAT-,
docdart-, cunmkar-, cyibdar-, THAPOKCUJI-UOHBI, KATHOHBI aMMOHUS U MOHBI U3YYEHHBIX
METaJJIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUUYECKUX BEIIECTB;

NPUMEHSATH OCHOBHBIE OIEpPAlMd MBICTUTEIBHOU JIEATEIbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX
CBSI3€H — JUISI N3YYCHUS CBOMCTRB BEIIECTB M XUMHUYECKHUX PEAKIIHIA; €CTECTBCHHO-HAYIHBIC
METOIbI TO3HAHUS — HAOJI0IeHUE, N3MEPEHHE, MOJCITUPOBAHKE, SKCTICPUMEHT (peabHBIN
1 MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTtnueckoe MIaHUPOBAHME U KOJWYECTBO YAaCOB, OTBOAMMBIX Ha OCBOCHHME Ka)JIOH TE€Mbl y4e€OHOIO INpenMera
«Xumusa» DenepanbHON aJanTUPOBAHHOM OCHOBHOM 00pa30BaTeNIbHOM MporpamMMbl OCHOBHOIO OOIEro oOpa3oBaHUs
00yYaronuxcs ¢ 3aJep’KKOM NCUXUUYECKOTO Pa3BUTHS, B IIEJIOM COBIAAAIOT C COOTBETCTBYIOIIUM paszenoM PenepanbHOR
paboueli mporpamMmbl y4eOHOTo mpeamera «XHUMHs» OCHOBHOM 00pa3oBareabHOW NpOrpaMMbl OCHOBHOTO OOIIErO
oOpazoBanus. [lpu stom Opranusainus BIpaBe caMa BHOCHTbh M3MEHEHHS B COJEp)KaHUE U pacIpelesieHHe y4eOHOro
Mmarepuana Mo rogaMm oOydeHus, B MOCIEI0BAaTEIbHOCTh U3YUEHHSI TEM U KOJIMYECTBO YAaCOB HA OCBOCHHE Ka)KJIOW TEMBI,
orpesesieHue OpraHu3alMOHHBIX (hopM 00yueHus U T.11. OO0CHOBAaHHOCTH JIAHHBIX U3MEHEHUN ONPEEIIIeTCs BhIOPAHHBIM
oOpazoBarenbHOM opraHuzanueii YMK, UWHAMBUAYanbHbBIMU TCUXO(PU3HMUYECKUMU OCOOCHHOCTSAMH KOHKPETHBIX
oOyuaromuxcst ¢ 3I1P, cTeneHpl0 OCBOEHHOCTH MMM y4E€OHBIX TE€M, PEKOMEHJALUSIMHU 1O OTOOpY M ajanTanuu y4eOHOTOo
MaTepualia o XMMHUHU, IPEICTABICHHBIMU B [10sICHUTEIBHOM 3aIKCKe.

8 KUIIACC

(2 4 B HEemto0, Bcero 68 4, U3 HUX 3 4 — pe3epBHOE BpeMs)

Hpumeprle TeéMbl, OcHOBHOe cogepiKaHue OCHOBHble BUAbI AeATe/IbHOCTU
pacKpblBatlowWme faHHbIN pasgen obyuatowmxca

nporpammel,
W KOJIMYECTBO 4YacoB,
OTBOAUMOE Ha UX U3yyeHue
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Tema 1. XuMus — BakHas
06/1aCTh €CTECTBO3HAHUA U
NMPaKTH4eCKOM JeATe/IbHOCTH
4yeJ/ioBeKa

(54)

Pasznen 1.IlepBonavaibubie xumuueckue nousitusi(20 1)

[IpesmeT xuMUK.* Posib XMMUH B XKU3HHU YesioBeKa. XUMUSA B
cucTeMe HayK. MeTo/ibl NO3HAHUSA B XUMHUU.*

Tesa u BemecTBa. Pusnyeckre CBOWCTBA BellleCTB. ArperaTHoe
cocTosiHUe BellecTB. YucThle BellecTBa U cMecH. Coco6bl
pasfesnieHus cMeceil. PU3nUeCKUe U XUMHUYECKUE SIBJEHUS.
[Ip1M3HAaKK U yCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKLUH.
3HaKOMCTBO C IpaBUJIaMHU 6€301aCHOCTH U MPUEMaMHU paboThI B
XUMUYECKOH J1abOpaTOPHH.

JeMoHCTpauumn

1. JlabopaTopHOe 060pyiO0BaHHUE.

2. Pazsim4yHble BUAbI XHMUYECKON TOCYAbI.

3. O6pa3sibl BEeLEeCTB.

4. Cioco6xlI pa3pesieHus1 cMeced (GuUIbTpPOBaHME, BEIIAaPUBAHUE,
JUCTULIALMSA, XpoMaTorpadus).

JlaGopaTopHble U NPpaKTU4YecKHe PaGoThbl

Jla6opamopHble onbimbl:

OnurcaHve GpU3NYeCKUX CBOWUCTB BEIECTB.

PaspgeneHre cMecu c moMoLibl0 MarHUTa.

Ilpakmuyeckue pabomul:

Ne 1. JlabopaTopHOe 060pyi0BaHUE U NPHUEMbI PaGOTHI C HUM.
[IpaBusia 6e30macHOl paboThl B XUMUUECKOH J1a60paTOPHH.
Ne 2. OumncTKa 3arpsAisHEHHOM NOBapPEHHOW COU
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PackpbIBaTb CMbIC/I U3y4aeMbIX MOHATHH C IOMOIIIO Nejarora.

PackpbIBaTb poJib XMMHUHU B IPUPOJIE U HU3HHU YeJIOBEKA, eé CBA3Db C APYTUMHU
HayKaMH.

PassinyaTh yuCTbIe BellleCTBA U CMECH; OHOPOHbIe U HEOJHOPO/IHbIe CMECH;

PazsinyaTh pu3nvecKre U XUMUYECKUE SIBJIEHUS C OIIOPOH Ha ONpeJiesIeHHUs.

OnpefiesiTh NPU3HAKU XUMUYECKUX PEAKIUH U YCI0BUS UX NPOTEKaHUS.

Csie1oBaTh MpaBUJIaM 0JIb30BAHUS XUMHUYECKOU MOCY10 U J1JaG0PaTOPHbIM
060py/IOBaHUEM, A TAK)Ke IPaBUJIaM 06palleH sl C XUMUYECKUMU Bellje-CTBaMU
B COOTBETCTBUHU C UHCTPYKIUSMHU 10 BBINOJTHEHHUIO IPAKTUYECKUX PAbOT MO/,
KOHTpOJIeM Ilejiarora.

[l1aHUPOBATh U NPOBOAUTH XUMHUECKUN SKCIIEPUMEHT 110 U3YyYEHHIO U
ONHCaHUI0 PU3NYECKUX CBOMCTB BEIECTB, CIOCOO0B pa3/iesieHUs cMecei
BellleCTB M0/ PyKOBOJCTBOM IleJlarora c o6Cy>/JjeHreM IJIaHa paboThl.

HWcnosib30BaTh NpHY BBIIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoliecce
HCC/lel0BaTebCKOM e TeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEepaTypy
XUMHUUYECKOT0 COJIepKaHUs, ClIpaBOYHbIe MaTepHaslbl, pecypcbl UHTEpHeTa o,
PYKOBOACTBOM Ilefiarora.

BbicTpanBaTh pa3BEépHYThle NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMI0 U3 y4ebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH MOHATUHHBIN alnapaT Kypca XMMUU



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

AToMBI U1 MoJIeKyJIbl. XUMHU4Y€eCKHe 3JIeMeHThl. 3HAaKHU (CUMBOJIBI)
XUMUYECKUX 371eMeHTOB. [IpocThle U C/10’KHble BellecTBa.
ATOMHO-MOJIEKY/IIpHOE YYeHUe.

Xumuueckast opmyJia. BaeHTHOCTb aTOMOB XUMHYECKUX
3/1IEMEHTOB. *3aKOH IIOCTOSIHCTBA COCTaBa BellecTB.*
OTHOCHUTeJIbHasA aTOMHasi Macca. OTHOCUTE/IbHAS MOJIEKYJISIPHAs
Macca. MaccoBasi Zj0J1s1 XMMU4Y€CKOI0 3JIeMeHTa B COeIMHEHHUU.
dusnueckre U XUMUYECKUE sIBJeHUs. XUMUUYeCKasi peaKIusl.
[Ipu3HaKK U yCA0BUS MPOTEKAHUS XUMUYECKUX PeaKIUH.
XvMuYecKHe ypaBHEHMUSI.

TUnbl XMMUYeCKUX peakuil (coeiuHEHMs, pa3/I0XKeH s,
3aMelleHUs], 00MeHa).

3aKOH COXpaHeHHs MacChl BellleCTB.

*M. B. JIOMOHOCOB — y4€HBIA-3HLUKIONEAUCT.*

JAemoHcTpauum

dusunyeckue siBJeHUs (pacTUpaHUe caxapa B CTYNKe, KUIIeHUE U
KOH/IeHCaLUs BOJbI U T. 11.).

XuMuueckue siBjieHus1 (TopeHue CBeYH, pa3JiodKeHHe caxapa,
B3aMMO/J€HCTBHE CEPHOU KUCJIOTHI C XJIOPUAOM Gapus,
pasnioxxeHue ruapokcuga meau(Il), B3auMogencTBIe Kese3a ¢
cepoii, B3auMO/JIeCTBHE KeJe3a ¢ pacTBopoM cosu Megu(ID)).
OnbIT, WTIOCTPUPYIOLUI 3aKOH COXpPaHEeHHs MacChl.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTopHBIE OMNBITHI:

[IprMepsb! pusnyecKux sABJEHUN (IJ1aBJIeHNEe BOCKA, TassHUe
JbJa).

[IprMepbl XMMUYECKUX SIBJIEHUH (TpOKaMBaHUE MeAHON
MPOBOJIOKH, B3aUMOJEHCTBHE MeJIa C KUCOTOH).

Mopenn aTOMOB U MOJIEKYJT

MpaKkTnyeckasa pabota No3 MpMU3HAKKM NPOTEKAHUS XMMUYECKMX
peakuui

Bbluncnenusa

— OTHOCHUTEJIbHOUM MOJIEKYJ/ISIPHOM MacChl BELECTB;

— MacCOBOH J[0JTM XMUYECKOT0 3JIeMeHTa 1o Gpopmy.Jie
CcoeJMHEeHHH.

[IpMMeHATDb ecTeCTBEHHO-HAy4YHble METO/Ibl IO3HAHUA (B TOM YHCIIE
HabJ10/leHue, MO/leJIMPOBaHNeE, SKCIIEPUMEHT) U OCHOBHbIE ONlepaLUU
MBICJIUTEJIbHOM eI TeJIbHOCTH (CpaBHEHHe, KJacCUPUKALMA) A1 U3yYeHHUs
BELIECTB U XMMUYECKHUX PEaKLMH C ONOPOI Ha aJIFTOPUTM HJIH CXEMY.

PacKkpbIBaTb CMbIC/I U3yYAEMBIX MOHSATHH U 3aKOHOB U NPUMEHSITh 3TH NOHSATHUS
MpU OMIMCAaHUU CBOWCTB BELECTB U UX MPEBPALIEHUH C ONTOPOU Ha MJIaH U
KJII0Y€eBbIE CJIOBA.

PazsnyaTh QU3NYECKHE U XUMUYECKHUE SIBJIEHUS, 06BSCHATD UX CYL{HOCTb C TOUKH
3pEHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHUS C OTIOPOM Ha ONpeJie/IeHUs U CXEMBI.

OnpefiensiTh NPU3HAKU XUMUYECKUX PEAKIUH, YCI0BUS UX IPOTEKAHUS.

OGBACHATD CYIHOCTh GU3NUECKUX U XUMHUYECKHX sIBJIeHUH C TOUYKU 3peHus
aTOMHO-MOJIEKYJISIPHOTO yY€EHHUS C HCII0/1b30BaHHUEM BHU3YaJbHON OINOPBI.

KnaccuduunpoBaTh XuMHU4ecKre peakLiMH (10 YUCIY U COCTABY pearupyoliux 1
00pa3yLIMXCs BEMIECTB) C ONIOPOX HA CXEMBI.

CocTaB/asTb popMy.Jibl GHHAPHBIX BELIECTB 110 BaJ€HTHOCTH U ONpeJieifATh
BaJIEHTHOCTB 110 popMyJiaM BelecTB C ONIOPOH Ha aITOPUTM y4eBOHbIX
JeUCTBUM.

PaccTaBsiATh K03 OUIMEHTHI B ypaBHEHUAX XMMUYECKUX peaKLMi ¢ OIOpOH Ha
aJITOPUTM Y4eOHBIX JeHCTBUM.

CrefoBaTh NpaBUI/IaM [10J1b30BAHUA XMMUYECKOH OCYJOH U IaO0OPATOPHBIM
060pyZ0BaHHEM, @ TAKXKE IPABUJIAM 00pallleHHs C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKLMAMM 110 BBbINOJHEHHIO J1a00PATOPHBIX XUMUY€ECKUX OIIBITOB MO/
KOHTpOJIEM Nejiarora.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOH JIeATENbHOCTH
Hay4HO-TONYJISAPHYO JIUTEPATYPY XMMHUUECKOT'0 COAEPKaHus, ClIPaBOYHbIe
MaTepHaJibl, pecypchl UHTEpHeTa 1o/, pyKOBOACTBOM IeAarora.

BbicTpanBaTh pa3BEépHYThIe NUCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOpPMaIMIO0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN allnapaT Kypca XMMHUU

Pa3peu 2. BaxxHelllne npeAcTaBuTe/Iu Heopranuyeckux Beuects (30 u)

28



Tema 3. Bosayx. Kucnopoga,.
MoHaTue 06 okcnpax

(54)

Bo3zayx — cmech rasos. CocTaB Bo3ayxa.
Kucnopos, — ajileMeHT U IPOCTOe Bellje-
cTBO. 030H — *ayyIoTponHas MoAuPUKaLUsA KUcaopoaa.*

HaxoxzeHue Kucaopoa B 1pupoJe, GU3nuecKre U XMMUYeCKHe

CBOMCTBA (peakLUH OKUCJIEHHUs, FopeHue). YCI0BUs
BO3HUMKHOBEHHUS U NIpeKpalleHus ropeHust. [lonaTue

06 OKCHJaX.

*Crioco0Obl MOJIyYeHUs1 KUCIOPOa B TaGOpaTOPUHU U
npoMbllIeHHOCTU.* [I[puMeHeHue Kucaopoaa. Kpyrosoport
KHCJI0pO/ia B IIpUpOJie.

*TensioBoH 3G PEKT XUMHUYECKON PEAKLUH, IOHATHE O
TEePMOXMMHUYECKOM ypPaBHEHUH, 3K30*- ¥ 3H/J0TePMUYECKUX
peakIusx.

*TonsinBo (HedTh, yroyb U MeTaH). 3arpsi3HeHHE BO3/yXa,
Crnoco6bl ero NpeAoTBpalleHus. Y cuieHre TapHUKOBOT0
3ddekTa, paspylieHre 030HOBOTO CJI0.*

JAemoHcTpauum

B3aumogelictBue docdopa, cepbl U Kesie3a ¢ KUCJIOPOAOM
(BO3MOXKHO UCNOJIb30BAHNE BU/IE0OTBITOB).
OnpesiesnieHUe COZlep>KaHUsl KUCI0POJa B BO3JyXe.
OnbITHL, IeMOHCTPUPYIOILHE YCJI0BUSI BOBHUKHOBEHUS U
MpeKpalieHus ropeHusl.

NabopatopHble U NpaKTMYeckne paboTbl
JlabopaTOpHBIH OMBIT:

O3HakoMJIeHHe ¢ 06pa3iiaMu OKCH/IOB.
[IpakTHveckas paboTa:

Ne 4. [TosiyyeHUe KUCJI0POAQ, U3yYeHHE ero CBOUCTB.

BbluncneHms
— MOJIEKYJIIPHOW MacChl KUCJI0pPO/Ja MU 030HA Ha OCHOBaHUHU
aTOMHOM MacChl XMMHYECKOTO 3JIEMeHTa
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BelleCTB U UX NpeBpallleHUH ¢ UCII0/Ib30BaHHUEM ONOPHBIX
CJIOB U KJIMILE,

XapakTepu30BaTh (OMUCHIBATE)C ONOPOI HA NAAH, CXeMY, KPAMKYIO 3aniUCh
coCTaB BO3/yxa, PU3NYeCKHe U XU-MHUYeCKHe CBOMCTBA KHUCJI0PO/1a, CIIOCOGEI
€ero NoJjiyyeHus1, NpUMeHeHHe U 3HaYeHHe B IPUPO/JIe U )KU3HU YeJIOBeKa.

CpasHusamb peakyuu 2opeHus u Med/1eHHO20 OKUC/IeHUs C IPe/BapUTEIbHbIM
06CcyKjeHMeM TapaMeTPOB CPAaBHEHUS.

Co6upaTb NpUBOPHI JJ/Is MOJIYyYeHHUsA KUCI0poJa (BbITeCHEHHEM BOJbI U
BO3/yXa).

PacrosHaBaTh ONBITHBIM IIyTEM KHCJIOPO/, 10/, KOHTPOJIEM IIeAarora.

Hcnonb30BaTh XMMHUYECKYI0 CHMBOJIMKY LISl COCTaB/IeHUs GOpPMY.JI BELECTB,
MOJIEKYJISIPHBIX yPaBHEHUH XUMUUECKUX PeaKIUi ¢ yyacTHEM KUCJI0pOoJa.

O6BACHATD CYLIHOCTBb 3KOJIOTHYE€CKHUX HpO6JIeM, CBA3AaHHBIX C 3arpA3HeHUueM
BO3/yXa.

CnezfoBaThb NMpaBu/iaM 6e30nacHOM paboThI B 1a60paTOPHUU IPH UCIOJIb30BAaHUU
XUMHUYEeCKOH NMocy/ibl U 060pyA0BaHHS N0/, KOHTPOJIEM [Te/jarora, a Takxe
[paBUJIaM 06pallieHus] C TOPIOYUMH BeIeCTBAMH B ObITY.

HJIaHI/IpOBaTb H OCYyLIECTBJIATb HAa MPAKTHUKE XUMUYECKHE SKCIIEPUMEHTHI,
NMPpOBOAUTH Ha6moae1-ma, AieJIaTb BBIBOABI 110 pe3yJibTaTaM 3KCIIEpUMEHTA 10
PYKOBOZCTBOM IeJarora.

YyacTBOBaTb B COBMECTHOH paboTe B rpyIiIe.

Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHBIX 33/JaHUH U B poLiecce
HCCJIeI0BATENbCKOH JIeATENbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOT0 COJlepKaHus, CIpaBOYHble MaTepHasbl, pecypcbl UHTepHeTa noj
PYKOBOZCTBOM IeJarora.

BoicTpauBaTh pa3BépHyThble NMCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHOPOPMAIHIO U3 yUeOHMKA U CIPaBOYHBIX MAaTEPHAJIOB C ONIOPOY Ha IJIaH,
IPaMOTHO HCI0JIb30BaTh U3y4eHHBIH MOHATUHHBIN annapaT Kypca XMMUH



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

(54)

Tema 5. KosinyecTBeHHbIE
OTHOIIEHMSA B XUMHUH
(44)

Bomopon — asieMeHT M pocToe BelecTBO. HaxoxaeHue B
npupoe, pusnyecKkue U XMMUYeCKHe CBOMCTBa (Ha mpuMepe
B3aHUMO/IeHCTBUSA C HeMeTa/lJlaMH U OKCHUJLaMU MeTaJ/lJIoB),
NpUMeHeHUe, *crnocobbl MoayYeHus.*

[ToHsiTHE O KUCJIOTAX U COJIAX.

AemoHcTpauumn

[osryyeHue, cobMpaHue U pacno3HaBaHUe BOAOPO/a.
['opeHue Bojopofa.

B3aumopeticTBue Bogopoza ¢ okcugom meau(1l).

Na6opaTtopHble U NpakTU4ecKne paboTbl
JlabopaTOpHBIH OMBIT:

BsanmogeicTBYe KUC/IOT C MeTalJIaMu.
[IpakTHyeckas paboTa:

Ne 5. [TosryyeHMe BOJOPOAA, U3yYEHHE ero CBOHCTB.

Bbluncnenusa
— MOJIEKYJISIPHOW Macchl BellleCTBa Ha OCHOBAaHUM aTOMHOU
MaCCbl XUMUYECKHUX 3JIEMEHTOB

KosnuecTBo BemectBa. Mosib. MosisipHas Macca. 3akoH
ABorazpo. MosisipHbIli 06 M ra3oB. PacuéThl 10 XUMHUYECKUM
ypaBHEHHUSIM.

JleMoHCTpaumsa
06pa3sibl BeLeCTB KOJUYECTBOM 1 MOJIb.

Bbluncnexnusa

— 06'bEMa, KOJIMYEeCTBa Bell[eCTBa rasa o ero U3BeCTHOMY
KOJIMYECTBY BELECTBA UJIU 00 BEMY;

— 06'bEMOB ra3oB 110 YpaBHEHHIO peaKI[iH Ha OCHOBe 3aKOHA
06bEMHBIX OTHOLLEHUH ra3oB
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeLIEeCTB U UX IIpeBpalleHHuH.

XapakTepusoBaTb (ONHCbIBaTh) GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAOPOJA,
CrocoGbl €ero MoJiyyeHusl, IpUMEHEHHE C OTNIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxXeMmy.

Co6upaTh npubop AJs MOJyYeHHUsI BOJOPOJA C UCII0JIb30BAaHUEM BU3yaJIbHOU
Onopbl

Hcnonb30BaTh XMMHUYECKYH0 CHMBOJIMKY JIJIS1 COCTaBJ/IeHHs GOpPMYJI BELECTB,
MOJIEKYJISIDHBIX yPaBHEHU M XUMUUYECKUX PeaKIUii C ydacTHEM BOZOPOJaA C
0IOPOM Ha AJITOPUTM.

CnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUH NPH UCNIOJIb30BAaHUU
XUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 110/ KOHTPOJIEM Ne/iarora., a Takxe
NpaBu/IaM o6palleHus C TOPIOYMMH BellleCTBAMHU B ObITY

[l1aHMPOBATh U OCYIIECTBAATh Ha NPAKTHKE XUMHUECKHe 3KCIIepUMEHTBI,
MPOBOAUTH HAabJII0A€HHUS, [IeIaTh BbIBOJbI 110 pe3y/ibTaTaM 3KCIIEpUMeHTa Mo/,
PYKOBOZCTBOM I1eZjarora c 06Cy>xjeHueM IJIaHa paboTel, C UCII0JIb30BaHUEM
KJIMLIe.

YyacTBOBaTh B COBMECTHOH paboTe B rpymIe.

[I1aHUpPOBATh U OCYILECTBI/IATD HA MPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
NPOBOJUTD HAOJIIO/IEHHS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

YyacTBOBaTh B COBMECTHOH paboTe B rpymie

PackpbIBaTb CMbIC/ U3yYaeMbIX MOHATHH U IPUMEHSATD 3TH NOHATHSA, a TAKXKe
M3y4eHHble 3aKOHbI U TEOPUHU JJIs1 pellleHUs] pacyéTHBIX 3aa4 C IOMOLIbI0
nezarora.

BBIYHCISATB MOJIIPHYIO Maccy BeIleCTB; KOJIMYECTBO BelLleCcTBa, 00'bEM rasa,
Maccy BelllecTBa C OIOPOM Ha o6pasel, Ha GOPMYJIbl;

[IpoBOAUTE pacyéThl MO ypaBHEHUSAM XHMHUYECKUX PeaK[Mi ¢ OOpoi Ha
o6pasel], a/ITOPUTM y4eOHbIX AeHCTBUI: KOJIMYeCTBa, 06 bEMa, Macchl BelllecTBa
110 U3BECTHOMY KOJIMYECTBY, 00 bEMY, Macce peareHTOB WJIM IPOAYKTOB
peakIHH.

BbIcTpauBaTh pa3BEépHyThIEe MMCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MH-
dopMarrio U3 yueGHUKA U CIPABOYHBIX MAaTEPHUAJIOB, TPAaMOTHO HCII0JIb30BaTh
M3y4YeHHbIH MOHATUHHBIHN annapaT Kypca XMMHHU C IOMOLIbIO Nefarora.



Tema 6. Boga. PacTBopbl.
IToHATHE 06 OCHOBAHUAX

(54)

Bopa, ee cocTas, cTpoeHMe, MosleKyJibl. Pu3nyecKue CBOMCTBA
BO/bL. *AHAJ/IM3 U CHHTE3 — MeTO/bl U3y4eHHs COCTaBa BOAbL*
X¥MHYecKHe CBONCTBA BOZbI

(pasnoxxeHue, peaKlMy C HATPUEM, OKCUAOM KaJlbLUs, OKCUAOM
cepsl V.

CocTaB ocHOBaHUU. [IoHATHE 06 UHAUKATOPAX.

*Boja kak pacTtBopuTesib.* PacTBopsl *PacTBOpUMOCTb
BEIllEeCTB B Boge.*

*HacbllleHHbIE U HeHaChIIleHHble pacTBOPLL * MaccoBas 015
BellleCTBa B pacTBOpe.

*PoJib pacTBOPOB B MPUPO/IE U B )KU3HU YesioBeKa. Kpyrosoport
BO/ibI B IpUpo/ie.* 3arpsisHeHre NPUPOJHBIX BoJ. OXpaHa

Y 0YMCTKa IPUPOJHBIX BOJ,.

JAemoHcTpauum

JJIeKTPOJIN3 BOJbI; CHHTE3 BOABI; B3aUMO/eiCTBHE BOAbI C
MeTtasiamu (Na, Ca) (BO3MOXKHO HCIOJIb30BaHHUE
BH/IeOMaTepPHAJIOB).

PacTBopeHHe BelleCTB ¢ pa3JMYHON PaCTBOPUMOCTHIO.
HUccnenoBaHre pacTBOPOB KUC/IOT U 1jeJI0UeH C TOMOLIbIO
HWH/JMKaTOPOB.

NabopatopHble U NpaKTMYeckne paboTbl

[IpakTHyeckas pa6oTa:

Ne 6. [IpuroToB/ieHHE PacTBOPOB C ONlpee/IEHHON MaccOBOM
JloJ1lell pacTBOPEHHOTO BellleCTBa.

Bbluncnenusa
— C MCII0JIb30BaHUEM IIOHATHS «MaccoBas [10Jid BellleCTBa B
pactBope»
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PackpbIBaTb CMbIC/I U3y4aeMBbIX IIOHATHH U IPUMEHATDb 3TH NOHATHUSA NIPU
ONMCAHUU CBOMCTB BeleCTB U UX IpeBpallleHHuH ¢ MOMOLIbIO efiarora.

XapakTepusoBaTb $U3NYECKHE U XMMHUYECKHE CBOMCTBA BO/bI, €€ pOJIb Kak
pacTBOPUTEJISl B IPUPOJHBIX MPOLECCAX C ONIOPOM HA MJIAH U CXEMY.

CoCTaB/IAATh YpaBHEHHUs XUMHUYECKUX peaKIUH C y4acTHEM BOJbI C OIIOPOU Ha
CXeMy.

OG'BSCHATD CYLHOCTb 3KOJIOTHYECKUX TPOG6JIEM, CBSI3aHHbIX C 3arpsiI3HEHUEM
MPUPOJHBIX BOJ], CIOCOGBI OUUCTKU BOJIbI OT MPUMECEHN, MephI 10 0XPaHe BOJ
OT 3arpsA3HeHUA [10cJje NIpeBapUTEbHOI0 CTPYKTYPUPOBAHUA MaTepHraJa.

HJIaHI/IpOBaTb H OCYLIECTBJIATb Ha NIPAKTHUKE XUMUYECKHE IKCIIEPUMEHTHI,
MPOBOJIUTH HABJIIO/IeHHs, IeIaTh BbI-

BO/IbI 110 Pe3yJIbTaTaM 3KCIePUMEHTA N0/ KOHTPOJIEM Ie/1arora, ¢
HCIOJIb30BaHUEM KJIUILIE,

CrnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUU NPH HUCIIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Nearora.

HpOBOAI/ITb BbIYUCJIEHHA C IPYUMEHEHHWEM ITOHATUA «MacCcoBad 40Jid BelleCTBa B
pacTBope» ¢ onopoil Ha GOpPMyJIbIL.

Hcnonb30BaTh NpH BBINOJHEHUH yuyeGHBIX 3alaHUH U B IpolLecce
HCccIe[loBaTeIbCKOH J1eTeIbHOCTH Hay4YHO-NONYJ/ISIPHYIO0 JINTEPATypy
XMMHUYECKOTr0 COZlepKaHus, ClIpaBoOYHble MaTepHaslbl, pecypchbl MHTEpHETa
10/}, PyKOBO/ICTBOM IleZiarora.

BbicTpanBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOH Ha
MHGOPMaAIUI0 U3 yYe6HMKa U CTIPaBOYHbIX MaTEPUAJIOB, FPAMOTHO
WCII0/1b30BaTh U3y4YeHHbIN TOHATUHHBIN aNnapaT Kypca XUMHUH [oCJIe
npe/iBapUTENbHOIO0 CTPYKTYPUPOBaHUS MaTepyasa



Tema 7. OCHOBHBIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Knaccudukanus HeopraHM4eCKUX COeIMHEHHH.

OKcuABL: COCTaB, KJacCuPHUKaLus (OCHOBHbIE, KUCIOTHBIE,
*amdoTepHble, Hecoseobpasyolie Ha IpUMepe OKCUa
yruiepoa Il n okempa asota ll, HomeHkaatypa. [loayyeHue™
OKCH/IOB (B3aMMoZelCTBUE C BOAOW, KUCNOTaMMU, LWeiouyamm).
OcHOBaHHUs: cOCTaB, KJaccubukanus (Leyg04u 1
HepacTBOPHUMble OCHOBaHMs), HOMEHKJIATypa.

Kucnorsl: cocTaB, k1accuduKanus, HOMEHK/IATypa, PU3nyecKue
Y XMMHU4YecKHe CBOKWCTBA (B3aUMOeCTBYE C OCHOBHBIMHU
OKCH/IaMH COJIAMM Ha IPUMepe COJIAHON U CEPHOM KUCJIOT),
*CrocoObl MoJIy4eHHUs.* PsiJi akTHUBHOCTY METAJLJIOB.

Couu (cpeziHMe): HOMEHKJIATYPA, *Croco6bl MoTydyeHus *,
B3aUMO/IeHCTBUE COJIEH C MeTA//IaMH, KUC/I0TaMH, LleJ104aMH U
COJISIMHU.

['eHeTHYecKast CBA3b MeX/y KJIaCCAMH HEOpraHUY€eCKUX
coeauHeHu. ['eneTnyeckue psaabl. [loHATHE 06 aMPOTEPHBIX
IUAPOKCHU/IAX Ha IPUMepe [JMHKA U aJIIOMUHUSA. XUMHYeCKHe
CBOWCTBA - B3aMMO/IeHCTBHE C KUCIOTAMHU U LeI09aMHU.
Pa3zsioxkeHue Npy HarpeBaHMH.

AemoHcTpauuun

06pa3ibl HEOPraHUYECKUX BELECTB PA3JIMYHBIX KJIACCOB.
B3aumogeiicTBre pacTBoOpa CEpPHOM KHUCJIOTHI C OKCU0M
megu(1D).

Peakuus HeHTpasu3aLuu.

BriTecHeHMe 0AHOTO MeTasljla PYTUM U3 PacTBOpa COJIU.

Na6opatopHble U NpaKTMYeckne paborbl

JlaGopaTopHbIe ONbITHI:

B3anMogelcTBYE KUC/IOT C MeTaJlJIaMU.

[Tosly4yeHMEe HEPACTBOPHUMBIX OCHOBAHHH.

B3saumozieiicTBrMe HEPACTBOPUMbIX OCHOBAHUM C KUCJOTaMHU.
Pasnoxenue rugpokcuzga megu(1l) npu nHarpeBanum.
[IpakTHyeckas paboTa:

Ne 7. PellieHHe 3KCIlepMMEHTa/NbHbIX 33,4 110 TeMe «OCHOBHbIE
KJIaCChl HEOPTaHNYECKUX COeJUHEHUI».

BbluncneHus
— M0 YPaBHEHUSIM XMMUYECKUX PeaKLuit

OmnpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCMHEHUH 110 MIabIIoHY.
CocTaBieHHe CXeM CTPOCHUSI OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHNS.

CocraBnenne GopMya OCHOBHBIX KJIACCOB HEOPraHUIECKHX COSTUHEHUH U Ha3bIBaHHE
UX 110 MEXTYHapOIHOH U TPUBHAIFHOW HOMEHKIIATYPE C UCIOIb30BaHHEM
OIIpE/IeNICHNS U TaOJINIIBI PACTBOPUMOCTH.

KraccuduimpoBanue n3ydaeMbIX BEIIECTB 110 COCTABY U COUCMEAM C OTIOPOI Ha
OIIPE/IENICHNS, CXEMBI M TaOJIHIy PaCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIJIOB M CXeMBI «I eHeTnueckas B3auMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKHUX COEIUHEHHUIN M0 pyKOBOACTBOM Iearora.
[IporHo3upoBaHKe CBOMCTB BEIIECTB HA OCHOBE OOIINX XUMHUYECKIX CBOMCTB
U3YYEHHBIX KIIaCCOB, TPYIII BEIECTB, K KOTOPBIM OHU OTHOCSITCS C HCTIOJIb30BaHUEM
cxeMslI «['eHeTHYecKas B3aHMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUIECKHX
COEIMHEHHUIN» M0J] PYKOBOACTBOM IIearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH peaKknui, HILTIOCTPUPYIOIINX XUMHIECKHE
CBOMCTBA U3YYEHHBIX KJIACCOB U CNOCOObI NOYYeHl s BEIECTB U3yUEHHBIX KIIaCCOB,
TPYIII, a TAKXKE MTOATBEPKJAIOMNX TeHETHIECKYIO B3aHMOCBSI3b MEXKIy HUMH, C
OTIOpOii Ha BEpOAJbHYIO CXEMY B KaUu€CTBE 3PUTEIBHOM OTOPHIL.

CocTaBieHre MOJEKYIAPHBIX yPAaBHEHHH PEaKIHi 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyXIeHreM BBIOOpa pearupyIonX BEIECTB.

Berancnenue o ypaBHeHUSIM XUMHYECKHX Peakuii KoaudecTBa, 00bEMa, Macchl
BEI[ECTBA 110 KOJIMYECTBY, 00BEMY, Macce PeareHTOB MM MPOAYKTOB PEaKIUH 110
AITOPUTMY.

[TnanupoBaHue U OCYLIECTBICHHE Ha MIPAKTHKE XMMUYECKOTO KCIIEPUMEHTa 1
HaOIIOAEHNUS Ol PYKOBOJICTBOM YUHUTEIIS.

DopMynpoBaHUE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCI0Ib30BaHHEM
OTIOPHEIX CIIOB.

DopmynpoBaHUE C MOMOIIBIO MEaroTa U BBITOJIHEHNE MPABHII 0€30MacHoi paboTHI B
71a00paTOPHUH PH HCHOIB30BAHUH XUMHUIECKOH MOCY/BI B 000pyIOBaHUS.
Hcrnonb3oBaHue NMpy BHIMOJIHEHWH yYeOHBIX 33/IaHUI U B TIpoIiecce
HCCIIeI0BAaTEbCKOMN e TeIbHOCTH HayYHO-TIOMY ISIPHOM JINTEPaTypbl XUMHIECKOTO
coJiep KaHusl, CIIpaBOYHbIE MaTepHabl, pecypchl VIHTepHeTa, ocylecTBIEHHE BEIOOpa
0/l PyKOBOJICTBOM II€/larora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX M YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 yIeOHHKA 1 CIIPAaBOYHBIX MAaTePHAIIOB, TPaMOTHOE HCIIOIb30BaHHE
M3YYEHHOTO ITOHATHIHHOTO aImapaTa Kypca XUMHH C HCIIOJIb30BaHNEM IIIaHa,
OTIOPHEIX CJIOB, AITOPUTMA.

Paspgen 3. llepuoauyeckuii 3akoH u [lepuoandeckas cucteMa XMMHYeCKUX 31eMeHTOoB /I. U. MeHae1eeBa.
CTtpoeHue aTOMOB. XMMHYecKas CBA3b. OKMC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peakuu (15 1)
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Tema 8. MeproaMUeECcKUii 3aKOH U
MNepuoguueckas cucrema
XUMUYECKUX I/IEMEHTOB

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

[lepBble MONBITKU KJAaCCUPUKALUU XUMHUYECKHUX 3J1€MEHTOB.
[ToHATHE 0 rpyNIax CXOAHbBIX 3J1eMEHTOB (1L|e/I04YHbIe U
11{eJIOYHO3€eMeJIbHbIe MeTaJlJlbl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*JJ1eMeHThI, KOTOpPble 06Pa3yIOT

aMdoTepHble OKCUABI U TUAPOKCUBL*

[lepuoaundeckuii 3akoH u [lepuoan-yeckass cuctemMa
XMMUYecKUx aseMeHTOB /. U. MengeneeBa. [lepuo/bl, rpynnsl,
noArpynmbl. @U3UYECKUN CMbIC/ IOPSJKOBOTO HOMepa
3JIeMeHTa, HOMepOB NepHuo/a U TpyNbl.

Ctpoenue aToMoB. COCTaB aTOMHBIX s/iep. *U30TonbL.*
JnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 060/I09EK aTOMOB NEePBbIX
20 XMMHUYeCKUX 3/71eMeHTOB [lepruonyecKor cHCTeMbI

J. U. MeHpeneeBa.

XapaKkTepHCTUKA XUMUYECKOT0 3JIEMEHTA 10 €r0 MOJI0XKEHHUIO B
[lepuoaundeckoit cucreme /I. U. MeHpesneeBa.
*3aKOHOMEPHOCTH U3MEHEHU S CBOMCTB 3JIEMEHTOB MaJIbIX
NepHOo/I0B U IJIaBHBIX OJIPYII B 3aBUCHMOCTH OT aTOMHOTI'0
(mopsizkoBoro) HoMepa.*

*3HaueHue [lepuoanyeckoro 3akoHa u [lepuoanyeckoit
CUCTEeMbl XUMUYECKUX 3JIEMEHTOB /IJIS1 Pa3BUTHUS HAyKU U
npakTuku. [. U. MeHzeneeB — yuéHbIH, Nearor ¥ rpakJjaHuH.*

AemoHcTpauumn

KopoTkonepuoaHas v JJIMHHONIepUOUHAsA GOPMBI
[leproanveckoi cCUCTEMbl XUMUYECKHUX 3JIEMEHTOB

J. U. MeHeneeBa.

0O3HakKoMJIeHHe C 06pa3laMu METAJIOB U HEMETAJIJIOB.

Na6opatopHbie U NpakTU4ecKne paboTbl

JlabopaTOpHBIY OMNBIT:

B3auMmo/ielicTBHE THAPOKCHIA IIMHKA C pAaCTBOPAMHU KHCJIOT U
ieja04ei
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PackpbIBaTb CMbIC/I IEPUOAMYECKOT0 3aKOHA I10/] PYKOBO/CTBOM IleJjarora.

[ToHMMaTb CyleCTBOBaHHE NEPUOANYECKON 3aBUCUMOCTH CBOHCTB XUMHUYECKHX
3/71eMEeHTOB (M3MeHeHHe PaJIuyCoB aTOMOB U 3JIEKTPOOTPULATENBHOCTH) U UX
COeJMHEHUH OT M0JIOXKEHUS B IEPUOANYECKOM CUCTEME U CTPOEHHsI aTOMA C
HCII0JIb30BAHUEM CXEM U TAGJIHIL.

YcTaHaB/IMBaTh CBSI3b MEX/[Y [T0JI0KEHHUEM 3JIEMEHTA B IEPUOJUIECKON CUCTEME
Y CTPOEHHEM €ero aToMa (COCTaB U 3apsij s4pa, 061ee YUCJIO0 3JIEKTPOHOB U
pacrpe/iesieHHe UX 0 3JIEKTPOHHBIM CJI0SIM) 10 06pasiy.

[IporHo3upoBaTh XapaKTep U3MeHEHHs CBOMCTB 3JIEMEHTOB U UX COEJUHEHUH 110
rpynnam u nepuoam [lepuojuueckoil CUCTEMBI C IOMOLLbIO IEAArora.
XapakTepu30BaTh XUMHYECKHe 3JIeMEeHThI IePBbIX TPEX IePHOA0B, Kajus,
KaJIbIIs [0 UX MoJI0XKeHUIo B [lepuoguyeckoii cucreme /l. U. MeHjeneeBa.

CrnenoBaThb NpaBuiaM 6e30MacHOM paboThl B JaGOPAaTOPUU NPH HUCIIOJIb30BAaHUU
XMUMHUYECKOH MOCy/ibl U 060pyA0BaHUA 10/ KOHTPOJIEM Nearora.

BoicTparBaTh pa3BépHyThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHdopMaIHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaloB, TPaMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIHN annapaT Kypca XUMHUH T0cjIe
CTPYKTYPHUPOBaHUS MaTepHasia C UCI0JIb30BaHUEM KJIHILE.

Hcnonb30BaTh NpU BHINOJHEHUH Y4eOHbIX 3alaHUH TEKCThI y4eOGHHKa [ocIIe
CTPYKTYypUpOBaHUS MaTepHasa, CipaBoYHble MaTepuassl ([leproauyeckyio
CUCTEMY XMMHUYeCKHUX 37ieMeHTOB /I. U. MeHzies1eeBa, TabIULy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHH U coJiel B BOJie, 3JIEKTPOXUMHUYECKUHN Ps/L HANPsDKEHUH
MeTaJJoB).

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IIpoLiecce
HCCJIel0BATENbCKOH JIeTEIbHOCTH HAyYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHY€eCKOI'0 COJlepKaHus, CIpaBOYHble MaTepHaslbl, pecypcel MHTEpHETa Moz
PYKOBOZCTBOM Iejarora



Tema 9. Xumunueckas cBasb.
OKucAuTenbHo-
BOCCTAaHOBUTE/IbHbIE peaKkuumn
(84)

9 KIIACC

*3JIEKTPOOTPULIATENBHOCTh* aTOMOB XUMUYECKHX 3JIEMEHTOB.
Xumuyeckas cBs3b (MIOHHas, KOBaJIEHTHasA NOJIAPHAs U
KOBaJIeHTHas1 HeloJIApHas).

CTeneHb OKUC/IEHUS.

OKHUCIUTE/IbHO-BOCCTAaHOBUTEIbHBIE peaknuu (OBP). [Ipoueccer
OKMCJIEHUS U BOCCTaHOBJIeHUs. OKUCJIUTENN U BOCCTAHOBUTEJU.

AemoHcTpauumn
OKHUCIMTE/IbHO-BOCCTAaHOBUTEJIbHBIE PeaKLMU: TOpEeHue,
peakLiuy pasJyoKeHus, CoOeJMHEeHUs

(2 4 B HEem0, Bcero 68 4, U3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTb CMbIC/I U3y4aeMBbIX IOHATHH 10/, pyKOBOACTBOM Ileiarora.

OnpefiessITh BUJ, XUMHUYECKOH CBSA3U B COEJMHEHUH C UCNOJIb30BAHUEM CXEM.

OnpefiesTh CTeNeHb OKUCJIEHUA XMMUYECKOI0 3JIEMeHTA 110 GpopMyJie ero
COeJJMHEHUS C UCM0JIb30BAaHUEM QJIFTOPUTMA.

OnpezenisiTh 3/1EMEHT (BELECTBO) — OKUCIUTED U 3JIeMEHT (BELLECTBO) —
BOCCTAHOBUTEJIb.

OGBSICHATD CYLIHOCTb NPOLECCOB OKUCJIEHUSI U BOCCTAHOBJIEHUS.

CoCTaBJISATh 3/IEKTPOHHBIN 6alaHC C yYETOM YMC/IA OTJAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJIsITh ypaBHEHHE OKUCJIUTEbHO-BOCCTAHOBUTEIbHON peaKIy o
aJIrOpUTMY pa3bopa OKUCIUTeNbHO-BOCCTAHOBUTE/bHON peaKLHH.

HWcnosib30BaTh NpY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeOHUKa [TocIe

CTPYKTYpHPOBaHHs MaTepraJia, CpaBoOYHble MaTepUaJbl (IIepUOJUYECKYIO
CHCTeMY XMMHUYeCKHX 31eMeHToB /l. U. MeHzeeeBa, Tab/IULy paCTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJIel B BOJie, 3JIEKTPOXUMHUYECKUH psJl HAllPsSHKeHUH
MeTaJJoB).

MpumepHble TeMbl,
pacKpbiBaloLwwme faHHbI pa3gen
nporpammsli,

M KOAIMYECTBO YacoB, 0OTBOAUMOE
Ha WX u3yyeHue

OCHOBHOEe cogepkaHue

OCHOBHbIE BUAbI A,EATENbHOCTU
obyuatrowmxca

Paspes 1. BenjecTBo U XMMU4YecKue peakuyu (17 4)
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IloBTOpEHUeE U yriy6ieHne
3HaHUI OCHOBHBIX pa3/ie/ioB
Kypca 8 kiacca

(54)

[leproandeckuit 3akoH. [lepuoanyeckas cucTeMa XUMUYECKHX
asneMmeHTOB /. U. MengesneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHX 3JIeMeHTOB NePBbIX TPEX
Nepro/i0B, Ka/us, KajlbLUs U UX

coeJJMHEHUH B COOTBETCTBUM C [10JI0XKEHHUEM 3J1eMEHTOB B
NepruoANyecKor cCUCTeMe U CTPOeHHWEeM UX aTOMOB.
Knaccudukanus 1 HoMeHK/IaTypa HeopraHM4ecKux BellecTB
(MexxayHa-po/iHas ¥ TpUBUAJIbHAsA). XUMHUYECKHE CBOUCTBA
Bell|eCTB, OTHOCSIMXCS K pa3/IMYHbIM KJIacCaM HeopraHU4eCcKuX
coeJJMHEeHUH, UX FreHeTHYecKasl CBSI3b HEOPraHUYeCKUX BelleCTB.
CTpoeHUe BellecTBa: BUAbl XUMUYECKOH CBS3U U THUIIBI
KPHUCTA/UIMYECKUX PelIéTOK. *3aBUCHMOCTb CBONCTB BEI[eCTB OT UX
cTpoeHus.*

JeMoOHCTpauumn

1. Mozesii KpUCTA/I/IMYECKUX PEeIlETOK HeOpraHU4eCcK1X BelllecTB.
2. KopoTkonepuo/jHas U AJMHHOIlepHoAHasA GOPMbI
[leproandeckoi cCUCTEMBI XUMHUYECKHUX 3J1EMEHTOB

. U. MenpneneeBa

XapakTepHU30BaTb XMMHUYECKHE 3JIeMEeHThI NePBbIX TPEX NePUOA0B, KaTUA U
KaJIbLIUA N0 UX nosioxkeHUIo B [lepuoauyeckoit cucreme /[l. U. MengeseeBa ¢
ONOpPOU Ha a/ITOPUTM.

KnaccuduuupoBaTh ¥ Ha3blBaTh HEOpraHUYeCKHe BellleCTBa U3y4eHHbIX
KJIaCCOB C ONOPOM Ha CXEMY, TAGJIHIY PACTBOPUMOCTH.

OnucelBaTh 061L1Me XMMUYeCKHe CBOMCTBA BellleCTB Pa3/IMYHbIX KJIacCOB,
HNOATBepKAaTh CBOMCTBA IPMMepaMHU MOJIEKY IIPHBIX YpaBHEHU I
XUMUYECKHX PEaKLUI C 0MOpoi Ha cXeMy.

OnpeaensiTb BUA XUMAYECKOM CBA3U U THUI KPUCTAJIMYECKOH peléTKU
BellleCTBa C OIIOPOM Ha CXEMY.

[IporHo3upoBaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX CTPOEHUS 10CsIe
npeJiBapyuTebHOrO pasbopa.

BricTpauBaTh pa3BépHyTble NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPO Ha
nHdopMaIIo U3 yie6HUKA U CIPAaBOYHbBIX MaTepHaJloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe[0BAaTeNbCKOH JlesTeJIbHOCTH HayYHO-ONYJISIPHYIO JIUTEPATypy
XMMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa
10/l pyKOBOJCTBOM IeJlarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMHYEeCKHUX peaKuui
(44)

Knaccudpukanus XMMU4YeCKHUX peaKLii 1o pa3IndHbIM NIpHU3HaKaM
(mo YMCy ¥ COCTaBY YYaCTBYIOLIMX B PeaKLMH BELIECTB, *110
TeNJI0BOMY 3beKTy, 10 U3MEHEHHUIO CTeNneHel OKUCIeHHUs
XUMHUYECKHX 3JIEMEHTOB, 10 06PAaTUMOCTH, [0 yYaCTHIO
KaTasu3saropa).*

*JK30- U IHAOTEPMHUYECKHE PEAKLUH, TEPMOXHUMHUYECKUE
ypaBHeHus1. [IoHATHE 0 CKOPOCTH XMMHUYECKOW peakLuu. [loHsITHE O
TOMOTEHHBIX U TeTePOTeHHbBIX peakusx. [IoHsaATHe 06 06paTUMBbIX
Y HeO6PATHUMbBIX XHMUYECKHUX peaKLusiX. [[OHATHe 0 XHMUYECKOM
paBHOBecud. PaKTOPBLI, BAUSIOLME HA CKOPOCTh XUMHUY€ECKOH
peakLMHY U M0JI0XKeHHe XUMUYEeCKOT0 paBHOBeCHsL.*
OKHUCIUTENIBbHO-BOCCTAHOBUTE/IbHbIE PeaKLUH (37IeKTPOHHBIH
6aJslaHC OKUCIUTENbHO-BOCCTAHOBUTEIbHOM peaKLHu).

JeMoHCTpauumn

1. 3aBUCHMOCTb CKOPOCTH XUMHUYECKOU peaK U OT pa3/InYHbIX
daxTopoB.

2. Bo3zelcTBue KaTaUu3aTopa Ha CKOPOCTb XMMUYECKON peaKIuu.
3. [IprMepbl HEOGPATHUMBIX U 06PATUMBIX PEAKIIHH.

4. CMelleHMe PaBHOBECUSI XUMUUYECKOUN peaKkLUu.

BbruucieHust
— KOJIMYeCTBa BelleCTBa, 06'béMa U MacChl peareHTOB WU
MNPOAYKTOB [0 yPaBHEHUSIM XUMHUECKUX peaKLUi

PackpbIBaTh CMbIC/ U3yYaeMbIX IOHSITUH U IPUMEHSITh 3TU NOHATHS NPU
ONMCAaHUH CBONCTB BELIECTB U UX MpeBpallleHH.

KnaccuounupoBaTh XMMHUYeCKHE peaKI[U1 110 pa3JIUYHbIM IPHU3HAKaM.

YcTaHaB/IMBaATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON peaKLUK OT Pa3TUYHbIX
$aKToOpOB MO/ PyKOBOACTBOM YYUTEIS.

[IporHo3upoBaTh BO3MOXXKHOCTU MPOTEKAHUS XUMHUYECKHX MPeBpalleHUH B
Pa3/IMYHBIX YCJIOBUSIX IOC/IE MPeJBApUTETbHON PaGOTHL

OnpenensiTb OKUCJIUTENb U BOCCTaHOBUTEJb B OBP.

CocTaB/IsITh 3JIEKTPOHHBIHN 6GalaHC peaKLUH.

[TpoU3BOUTH BBIYMCIEHHUS IO XUMUYECKUM YPAaBHEHUSIM 0 aJITOPUTMY.

BricTpauBaTh pa3BEpPHYThle MUCbMEHHbIE U YCTHBIE OTBETHI C OMOPOU Ha
nHdopMaIHIo U3 y4eGHUKA U CIPAaBOYHBIX MAaTEPHAJIOB, TPAMOTHO
HCI0JIb30BaTh U3yUYeHHbIN MOHATUIHBIN aNnapaT Kypca XUMHUU T0CJIe
NpeJiBapUTENbHOTO CTPYKTYPUPOBAHUS MaTepHaa.

HWcnosb30BaTh MPH BBINOJHEHUH YYe€6GHBIX 33JJaHUH U B TpoIecce

HCCJIeI0BATENbCKOH JIETENIbHOCTH HAyYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHY€ECKOI'0 COJIepXKaHusl, CIpaBOYHble MaTepHasbl, pecypcel MHTEepHETA
10CJIe KOHCY/IbTAIUHU C N1e/Jarorom.
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Tema 2. JJIeKTpoIUTHYECKas
Aucconranysa. XuMM4ecKkue
peakLiy B pacTBOpax

(84)

Teopus 3/1eKTPOJIUTHUYECKON JUCCOLUALUU. DIEKTPOJIUTHI U
He3JIEKTPOJIUThL. KaTHOHBI, aHHOHBI. *MeXaHU3M JUCcCoLHaluu
BellleCTB C pa3/IMYHbIMU BUIAaMU XUMUYeCKOU cBA3U. CTeneHb
aucconuanuu.* CUibHbIe U C1abble 3J1eKTPOJIUTHIL.

Peakuuu noHHOr0 06MeHa, YCI0BUS UX IPOTeKaHUsl. MoHHbIe
YpaBHEHUS peaKLnil.

XUMHYecKre CBOMCTBA KMCJIOT, OCHOBAaHHH U COJIEH B CBETE
pe/CTaBJAeHUH 00 3/IeKTPOJIMTUYECKO! Auccounanuu. Cpesa
pactBopa. [loHsATHE 0 TUpOIHU3e COJIEH.

KayecTBeHHbIE peaKIiMuy Ha KATHOHBI

Y aHUOHBI : XJIOPU/[I-, GPOMU/I, HO3U/]-, Cy/IbdaT-, KApOOHAT-,
cusMkaT-pocdaT- aHUOHBI, TUAPOKCH/I-UOHBI KATUOHBI aMMOHHUS,
MarHwus, KaJblus, AIIOMUHUS, XKeJie3a 2+, 3+, [[UHKA,
MPUCYTCTBYIOLME B BOJHBIX PaCTBOPaX..

JleMOoHCTpauuu

JeKTpUYecKasi MPOBOAUMOCTh PACTBOPOB BELECTB; ABUIKEHHE
HOHOB B 3JIEKTPUYECKOM MOJIE.

OMNbITHI, WIJIIOCTPUPYIOL[HE TPU3HAKH IPOTEKAHUs PeaKUi
HOHHOI'0 06MeHa.

OmnbITHI 110 OIIPe/IeJIEHUIO CPe/bl B pacTBOpPAXx coJiei (xyopuja
HaTpHsl, Kap6oHAaTa HATPHS, XJIOPH/A UHKA).

JlaGopaTopHbIe U IpaKTHYeCKHE

pa6oThl

JlabopaTOpHBIH OMBIT:

Ne8Peakuuu HOHHOTO 0OMeHa B paCcTBOPax 3JIEKTPOJIUTOB:
cyabdata meau(Il)

Y 1EJI04YH, KapOOHaTa HATPHUS U COJITHON KUC/IOThI, peaKIUs

HeWTpasu3alnuy MexAy I'MpOKCU/I0M KaJusl U COJITHOM KHCJIOTOM.

Ne9. KauecTBeHHble peaKLMn Ha MOHbI B pacTBOpe.
[IpakTHyeckas pa6oTa:

Ne 1. PelieHHe 3KCIiepMMeHTa/bHbIX 3a/a4 110 TEME.
Beruucienus

— M0 YPaBHEHUSIM XMMHUYECKUX PeaKui

PackpbIBaThb CMbIC/ U3y4YaeMbIX IOHATHH, @ TAKXKE CMbIC/I TEOPUU
3JIEKTPOJIMTHYECKOM AU CCOLMALIMH C OTIOPOH Ha CXeMBI.

O6bACHATb NPUYUHBI 3JIEKTPOIPOBOJ -

HOCTH BOJHBIX PACTBOPOB C IOMOILbIO N1€Jjarora.

CocTaBJIATh ypaBHEHUS JUCCOLMALUH KUCIIOT, LieJI0YeH U COJIEH, TOJTHbIE
Y COKpaLléHHbIe HOHHbIE YPABHEHHU S XUMUYECKUX PEAKLIUH HOHHOTO
obMeHa.

[1J1aHUPOBATh U OCYLIECTBJATH HA NPAKTHKE XUMHUYECKHE 3KCIIEPUMEHTHI,
HPOBOJUTb HAGJIIOJEHUS, Ae/IaTh BbIBO/IBI 10 Pe3yJibTaTaM 3KCIIepUMEHTA
1ocJie npeiBapuUTeJbHON paboThI.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThl B J1JaOOpAaTOPUH NPU
HCIOJIb30BAaHUHM XUMHUYECKOH MOCY/bl ¥ 060pY/JOBAHUS 10/, KOHTPOJIEM
nejarora.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHHUSIM.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIMIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCI0JIb30BaTh U3y4YeHHbIM NOHATUIHBIN annapaT Kypca XMUMHUH 110csIe
Ipe/iBapUTENbHOTO CTPYKTYPUPOBaHUS MaTepHaJla.

Hcnosb30BaTh NpHU BBINOJHEHUH Y4e6GHBIX 3alaHUH U B ITpolLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/IeprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel iHTEepHETA
10CJIe KOHCYJIbTALMH C I1€JJaroroM.

Paspes 2. HemeTa/uibl U UX coeAuHeHNs (24 4)
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Tema 3. O61asa
XapaKTepHUCTUKa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
TajioreHs!

(44)

0611as xapaKTepHUCTHKA rajoreHoB. 0CO6eHHOCTH CTPOEHUS
aTOMOB 3THX 3JIeMEHTOB, XapaKTepHble /I HUX CTelleHH
okucieHus. CTpoeHHe U GU3NYECKHE CBOMCTBA IPOCTHIX

BeLeCTB — rajoreHoB. XUMHYECKHE CBOMCTBA HA NPUMepE XJIopa
(B3auMozeHiCTBYE C MeTa/JIaMH, HEMeTaJlJlaMH (BOZOPOJIOM U
Kucjaopogom),*enoyamu*). XsopoBogopo. CosisiHast KUCA0TA,
XUMUYECKHe CBOMCTBA, *nosiyueHre*, mnpuMeHeHue. KauecTBeHHbIe
peakL1u Ha raJioreHU/1-uoHblL. */lefcTBHE XJI0pa U XJIOPOBOZ0PO/a
Ha OpraHu3M uYeJsioBeKa.* BaxkHel1Me XJI0pUAbI U UX HAXOX/IEHHE B
npUpoJe.

JeMoOHCTpauumn
BnaeomaTepuam)I: raJioreHbl U UX COeJUHEHHUA.
06pasubl XJI0PUAOB.

JlaGopaTopHble U NPAaKTU4YeCKHe Pa6oThl
JlabopaTOpHBIH OMBIT:

PacrniosHaBaHMe XJI0pU/-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosryyeHUe COJITHON KUCJIOThI, U3yYeHUe eé CBOMCTB.

BoeruucieHust
110 ypaBHEHUSIM XMMUYECKHX peaKUil.

O6bACHATD 0011He 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIIOB U UX
coelMHEHUH B Ipe/iesiax MaJlblX IEPHO/IOB U TJIaBHBIX IO IPYIII
[leprosuyecKod cuCTEMbl XUMHUYECKUX 3JIEMEHTOB C Y46TOM CTPOEHHS UX
aTOMOB C MCII0/Ib30BaHUEM CXEMBI.

XapakTepu3oBaTb GU3NYECKUE U XUMUYECKHE CBOWCTBA IPOCTHIX BELECTB
raJloreHoB (Ha IpUMepe XJI0pa) U CJI0XKHbIX BEIleCcTB (XJI0POBOAOPO/a,
XJIOpU/IA HATPUsl), CIOCOBBI UX MOJNYYeHHs], IPUMEHEHUE U 3HAYEHHE B
HPUPO/IE U )KU3HU YesI0BEKA II0C/Ie CTPYKTYPUPOBaHUs MaTepHaa.

Onpefe/isiTh raJIOreHU/-MOHBI B PACTBOPE C UCI0JIb30BAaHUEM TaBJIUIbI
"XapakTepHble peakLlMH Ha aHUOHBI".

[I1aHUpOBaTh M OCYIECTBJATE HA MPAKTHKe XUMUYECKHe 3KCIIePUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, [leJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
MocJie npeiBapuUTebHONU paboThI.

Tema 4. O6mas
XapaKTepUCTHKa XMMHU4YEeCKUX
asieMeHTOB VIA-rpynnel Cepa
U eé coeguHeHus (5 4)

O61as xapakTepucTHKa 3jeMeHToB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHHUA aTOMOB 3THUX 3JIEMEHTOB, XapaKTePpHbIe AJid HUX CTEIIeHU
okucseHus. CTpoeHue U pusnyecKre CBONCTBA MPOCTHIX

Bell[eCTB — KHCJIOPO/a U Cephl.

AJIJIOTpOl'[HbIe MOAHQ)I/IKHLU/II/I KHUCJI0pOJa U Cephbl. XuMu4yeckue
CBOMCTBA cepbl. B3aumoelicTBre ¢ HeMeTa/lJlaMHU - BOAOPOJIOM U
KUCJI0pOAOM, MeTaJ/IJlaMH, KOHLEHTPHUPOBAHHBIMH a30THOU U
cepHO# kucjoTaMU. CepoBOJIOPOJ;, CTpOeHUe, U3NYECKHe

O6BACHATH 061I1e 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3JieMeHTOB VIA-
IPYIIbI U UX COEJUHEHUH
C Y4ETOM CTPOEHHUS X aTOMOB C OIIOPOM Ha cxeMy "U3MeHeHHe paZiluyCcoB B
noArpymnmnax".

XapakTepu30BaTh GU3NYECKHUE
Y XMMUYeCKHe CBOWCTBA MPOCTOTO BEIIECTBA CePhI U €€ CoeJUHEHU N
(cepoBOZOPO/1a, OKCU/IOB CEPBI, CEPHOM KUCIOTHI, Cy/Ib(HaTOB), CHOCOOBI UX
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Y XMMUYecKHe CBOWCTBA (KUCIOTHBIE H BOCCTAaHOBUTEJIbHBIE).
OKcuAbl cepbl KakK IpeJiCTaBUTeIN KUCIOTHBIX OKCH0B. CepHas
KHCJIOTa, PU3NYeCKHe U XMMUYeCKHe CBOMCTBa (061He Kak
npeACTaBUTEIS KJlacca KUCJAOT U *cneundpuyeckue*), npuMeHeHUe.
CepHuUCTasa KUCJI0TA.

*XHMHYeCcKHe peaKl 1y, JieXallle B OCHOBE IPOMBIILLJIEHHOT'O
croco6a MoJiyueHusl CEpHOU KUC/I0ThL. AlapaThl U NPOTEKAKLHE B
HUX Ipolecchl (Ha MpUMepe MPOU3BOACTBA CEPHON KUCIOTHI).*
CoJiu cepHOU KUCJIOTHI, KaueCTBEHHas peaKlus Ha CyJibdaT-HOH.
HaxoxJieHue cepbl U e€ coeJUHEHUH B TpUpo/ie. *XuMHUYecKoe
3arpsisHeHUe OKpy»Kalollel cpeJibl CoOeIUHEHUSMU CephI
(kuCI0THBIE A0X/U, 3arPSA3HEHHE BO3/[yXa U BOJJOEMOB), CIOCOOBI
ero npejoTBpaueHus.*

JleMoOHCTpauuu

Kosnexuuu (BuzseomMaTepuasnbl): cepa U eé coeiUHEHUS.
O6yryiinBaHMe caxapa NoJ IefiCTBUEM KOHIEHTPUPOBAHHOM CEpHOU
KHUCJIOTBI.

JlaGopaTopHble U NPpaKTU4YecKHe paGoThbl

JlabopaTOpHBIE ONBITHI:

O6HapyxeHHUe cyJbYaT-UOHOB.

BzauMogelicTBUe pa36aBieHHON CEpHON KMCIOTHI C LUHKOM.
BeryuciieHusa

10 ypaBHEHUSIM XUMHYECKHUX PeaKINH

HOJIy4eHUs, IpUMeHEHHe U 3HaYeHHe B IPUPO/ie U HU3HHU YeJIOBeKa C
ONOpPOH Ha CXeMy U ILJIaH.

OnpefienTh HaM4YKe Ccy1bdaT-MOHOB B PacTBOPE.

OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX TP06JieM, CBSI3aHHBIX C IepepaboTKON
coeiMHEHUH Cepbl IOC/Ie CTPYKTYPUPOBAaHUs MaTepuaJa.

[11aHMpPOBAaTh U OCYLIECTBJ/ISATh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
HPOBOJUTH HAGJII0/I€HUS, Ie/1aTh BbIBOZbI 10 pe3yJ/IbTaTaM 3KCIepUMEHTA.

CiieioBaTh NpaBUIaM 6e30MacHOM paboThl B J1a60OPaTOPUU IPU
MCI0JIb30BAaHUU XMMHUYECKOH NOCYIbI U 060PYL0BaHHUs 10/, PYKOBO/ICTBOM
nejarora.

[Ipon3BOUTE BEIYMCAEHHUS 10 XUMUYECKUM YPAaBHEHHUSIM 110 aITOPUTMY.

Hcnosib30BaTh NpHY BBINOJHEHUH yUeOHbIX 33JJaHUH TEKCThI yYeOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cHCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJIe, 3/IEKTPOXUMHUYECKUH P HaNpsKeHUH
MeTaJJoB).

Hcnonb30oBaTh NpH BINOJIHEHUH Y4eOHbIX 3alaHUH U B ITpoliecce
UCC/IeJ0BATEe/IbCKOM eI Te/IbHOCTH HayYHO-IIOMYJISIPHYIO JIMTEPATYPY
XHMUYECKOI0 COZlep>KaHus, ClpaBOYHble MaTepHaJibl, pecypchl MHTEpHeTa
10cJle KOHCYJIbTAlMH C IIelarorom
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Tema 5. O61asa
XapaKTepUCTHKa XUMHYeCKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

0O61as xapaKTepUCcTHKa 371eMeHTOB VA-rpynmnbl. Oco6eHHOCTH
CTPOEHUS aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe J/Is1 HUX CTeNeH!
OKHCJIEHHUS.

A3oT, pacnpocTpaHeHue B IpUpo/ie, U3nYecKUe U XUMHUYeCKHe
cBoiicTBa. KpyroBopoT azoTa B npupoJe.

AMMuak, ero ¢pusUyecKre U XUMUYeCKHe CBOMCTBA, NOJYYEHHE U
npuMeHeHue. CoJIM aMMOHUS, X QU3UYECKHE U XUMUYeCKHe
CBOWCTBA, NpUMeHeHHe. KauecTBeHHasi peaKLysi HA HOHbl aMMOHHUSI.
A30THas KUCJI0Ta, eé pu3nyecKre U XUMUYeCcKre CBOKCTBA (o6Liue
Kak MpeICTaBUTEJIS Kjlacca KUCJAOT U *crennudpuyeckue™).
*A3o0THCTas KUCJI0TA. Mcrosib30BaHre HUTPATOB U COJIel aMMOHUSA
B KauecTBe MHUHepa/bHbIX y06peHn.*

XuMHYecKoe 3arpsi3HeHUe OKpy»Kalliel cpefibl coeJUHEHUSIMU
azoTa (KUCI0THbBIE 0X/AY, 3arpsi3HeHNe BO3/1yXa, T0YBBI U
BOJIOEMOB).

®ocdop, *amnorponHeie Moaudpukanuu ochopa*, pusnueckue u
XHUMHUYECKHe CBOMCTBA.

Okcug pocoopa(V) u pocoopnas kucora, dusndeckre U
XMMHUYeCKHe CBOWCTBA, *nosyyeHue.* *KauecTBeHHas peakuus Ha
docdaT-noHbL*

*Ucnonb3oBaHue dpochaToB B KauecTBe MUHEPAJIbHBIX YA00pEHU.*
3arpsisHeHHe IPUPOJHBIX BOL0EMOB pochaTaMu.

JleMOHCTpauuu
Konneknuu: docdop u ux coejuHeHuUs.
B3auMo/ielicTBHE KOHLIEHTPUPOBAaHHON a30THOH KHUC/IOTHI C Me/IbIO.

JlaGopaTopHble U IpaKTH4YeCKHUe PaGoThI

JlabopaTopHBIE OMNBITHI:

1. B3auMogeiicTBHe cojieli aMMOHHUS C LIEJIOYbIO.

2. O3HaKoMJIeHHe ¢ 06pa3laMy a30THBIX U ocPOpHBIX yA0OpEHUH.
[IpakTHyeckas paboTa:

Ne 10. [TosryyeHue aMMUaKa, U3y4yeHue ero CBOMCTB.

BbruucieHust
110 YpaBHEHHUSM XMMHUY€ECKUX PeaKL Uil

O6bACHATD 0611 e 3AKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB 3J1eMeHTOB VA-
IPYIIIBI M UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepHu3oBaTb PU3HYECKHE U XUMUYeCKHe CBOMCTBA NPOCTBIX BELECTB
asoTta u ¢ocdopa U UX coeJUHEHUH (aMMHUaKa, COJIEd aMMOHUS, a30THOH
KHUCJIOThI, HUTPATOB, okcuzaa pocpopa(V) u dpochopHoit KUCIOTHI,
¢docdaToB), cnocobbl UX MONTYYeHHUs], TPUMEHEHUE U 3HAYEHUE B IPUPOJie
Y ’KU3HU Y€JI0BEKA C UCTI0JIb30BAHUEM CXEMBI.

OnpefesiTb MOHBI aMMOHHUSA U pocdaT-HOHBI B PaCTBOPE C UCN0JIb30BAaHUEM
Tab/MLbl "XapaKTepHble PeaK[M1 Ha KATUOHBI U aHUOHBI".

OGBSICHATD CYLIHOCTb 3KOJIOTMYECKUX NPO6JIEM, CBI3aHHBIX C HAX0XKJEHUEM
coeJMHeHUH a30Ta U pocdopa B oKpyKalollelt cpefe.

[l1aHMpPOBATE U OCYLIECTB/ISAT HA MPAaKTHKE XUMHUYeCKHUe IKCIIepUMEHTHI,
NPOBOJUTE HAGJII0JeHUs, leJIaTh BBIBOAbI 10 pe3yJbTaTaM 3KCIIepH-MeHTa.

CiiefoBaTh NpaBU/IaM 6e30MacHON paboThI B J1JaOOpaTOPUH NPU
HCIOJIb30BaHUHM XUMHUYECKOHU MOCYybl ¥ 060py/JOBAHMUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMHUYECKUM YPaBHEHHUSIM.

Hcnosib30BaTh NpH BBIIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI yieOHUKa,
CIpaBOYHbIE MaTepHUaJibl (TepUOJUYECKYI0 CUCTEMY XUMHUYECKUX
aneMeHToB /l. U. MeHzeieeBa, TaGIMLy paCTBOPUMOCTH KHUCJIOT,
OCHOBaHWH U CcoJIed B BOJie, 3JIeKTPOXUMHUYECKHUH P/ HanpsKeHU N
METaJJIOB).

Hcnonb30BaTh NpHU BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce

HCCJIel0BATENbCKOM JIeITENIbHOCTH HAYYHO-IONYJISIPHYIO JIUTEPATYPY
XMMHYeCKOI0 COJIepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcbl MHTepHeTa
NOCJIe KOHCYJ/IbTAIUHU C I1€JJarorom

Tema 6. O611asA XapaKTepuc-
THKA XUMHYECKHX 3JIeMEHTOB
IVA-rpynnsl.

Yriiepoj ¥ KpeMHHMH U UX

Yriiepop, aJsIoTponHble MOAUGUKALIMY rpadUT, aMas.
B3auMogeiicTBHe ¢ MeTa/IaM1, HeMeTa/lJIaMHy,
KOHLEHTPUPOBAaHHBIMH a30THOH U CEPHOM KHCJIOTaMH,
pacnpocTpaHeHue B Ipupoje, Gu3nyecKre U XUMUYECKHe

O6BSACHATH 061I1e 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/ieMeHTOB [VA-
IPYIIbI U UX COeJUHEHUN C YYETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh GpU3UYECKHE U XUMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB
yrJaeposa U KPEMHHUS U UX cOeiJMHeHU! (OKCH/I0B yTrJiepo/ia, YyroJabHOU
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coeiUHeHUs cBo¥cTBa. Afcop6uus. Kpyrosopor yriepoja B npupo/ze. KHCJIOTBI, KAP6OHATOB, OKCH/Ia KPeMHHUS, KPEMHHUEBOH KHUCJIOTHI,

(84) Oxcuabl yrieposa, ux Gusnudeckre U XMMUYeCKHe CBOHCTBA, UX CUJIMKATOB), CNOCOGBI UX NOJIy4yeHus], IPUMeHeH e U 3Ha4YeHue B IpUpojie
JlefiCTBYe Ha XKHBble OPraHU3MBl, I0JIyYeHNe U IPUMeHeHHe. Y KHU3HU YeJIOBeKa.
*JK0JIOTUYECKHE POGJIEMBI, CBSI3aHHbIE C OKCUAO0M yrepoga(lV); OnpesensiTb KapOOHAT- U CUIMKAT-
rUINO0Te3a [J106a/JbHOT0 NOTEeIJIeHUs KJIMMaTa; TapHUKOBbIH HOHBI B pacTBOpe.
adoekrt.* OGBSACHATD CYLHOCTb 3KOJIOTUYECKUX P06JieM, CBSI3aHHBIX C HAX0XK/AeHUEM
Yro/apHas KUCI0Ta U €€ cosiy, UX GU3nIecKre U XUMUYecKue YIJIEKHC/IOr0 ra3a B OKpy»Kamwliel cpefie.
CBOMCTBA, NoJIyyeHHe U IpuMeHeHHe. KauecTBeHHas peaklius Ha WnmocTpupoBaTh B3aMMOCBsI3b HEOPraHUYeCKUX CoeJMHeHUH yriepoja u
KapboHaT-MOHBL OpraHHYecKUX BellleCTB 10/, PyKOBOACTBOM YUUTEIsl.
*[lepBoHaYa/bHbIe OHATUSA 06 OPraHUYECKHUX BellleCTBaxX KakK o [I1aHMpOBaTh U OCYLIECTBAATh Ha NPAKTHKE XUMHYECKHe 3KCIIepUMEHTBI,
COeJJMHEeHUSIX yTjiepo/ja: 0COGeHHOCTH COCTaBa U CTPOEHHSI. IPOBOAUTD HAGJIIO/IeHHS, ZleJIaThb BbIBOJbI 110 pe3y/bTaTaM 3KCIIepUMeHTa
[ToHsITHE 0 GHMOJIOrMYeCKH BaXKHBIX BelllecTBax: XHUpax, 6eKkax, [0CJIe IpeJiBapyUTeIbHOM PaboThL
yrieBojax. MaTepuaibHOe eIUHCTBO OPTaHUYeCKUX U CiiefoBaTh NpaBU/IaM 6e30MacHON paboThl B JIaGOPAaTOPUHU NIPU
HeOpraHMYecKuX coeAMHEHUH.* HCMO0JIb30BAaHUHM XUMUYECKOHU TMOCYybl ¥ 060py/JOBAHMUS.
*KpeMHUH, ero $prsnvyecKkre U XMMHUYeCKUe CBOMCTBA (Ha npuMepe Hcnosib30BaTh NpH BBIIOJHEHUH YYeOHbIX 33/JaHUH TeKCThI yieOHUKa,
B3aMMOJEeHCTBUS C MeTa/l/IaMU U HeMeTa/UIaMH), ToJIydeHue U crnpaBo4yHble MaTepuabl ([lepuoanyecKkyo cuCTEMY XUMUYECKUX
NpUMeHeHHE B 3JIeEKTpOHUKe.* asieMeHTOB /I. U. MeHiesieeBa, TaGIUIy PAaCTBOPUMOCTH KUCJIOT,
*CoelMHEHUS KpeMHUsA B npupoge. O6uive npecTaBIeHuUs 00 OCHOBaHWH U cOJIed B BOJie, 3JIeKTPOXUMHUYECKUH P/ HanpsKeHU N
okcuzie kpeMHUs(IV) 1 kpeMHueBo# kucaoTe. CUIMKATBI, UX MEeTaJVIOB) 10CJIe KOHCYJ/IbTALUU C IIe[aroroM.
HCI0JIb30BaHUE B OBITY, MEAUILIMHE, IPOMBIIIJIEHHOCTH. Hcnosb30BaTh NpH BBINOJHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce
BaxkHelllllMe cTpOUTe/IbHBIE MaTepHaJbl: KEPaMHUKa, CTEKJIO, UCCJIe[0BaTeNbCKOH [lesATeIbHOCTH HayYHO-MONYJISIPHYI0 TUTEepaTypy
LleMeHT, 6eTOH, XeJie306eToH. [Ipo61eMbl 6e30macHOro XUMHUYECKOT0 COJiep>KaHus, CIpaBOYHbIe MaTepHuaJbl, pecypcbl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEbHBIX MaTepHaJIOB B OBCeHEBHON nocJie KOHCY/IbTAallUY C NeJaroroM.
JKU3HU.*
JleMoOHCTpauuu
Mogeu KpUCTa//IM4eCcKUX Pell€TOK a/Masa, FpaduTa, MOJIEKYJIbI
dynnepena.
Ancop61ysi pacTBOPEHHBIX BeL[eCTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTusoras.
BuspeomMartepuasibl: cCUIIMKaTHas IPOMBIILJIEHHOCTb.
Mojesii MoJIEKYJI OpraHNYeCKHUX BeleCTB.
JlaopaTopHbie U IPaKTHYeCKHe paGoThl
JlaGopaTOpHBIH OMBIT:
KauecTBeHHas peakiiyist HA KApOOHAT-HOH.
[IpakTH4yeckre paboOTHI:
Ne 11. [TosiyyeHUe YIIEKUCIOTO ra3a v U3yyeHue ero CBOMCTB.
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
Ne 12. PelteHure 3KcllepMMeHTaJIbHbBIX 33/ja4 10 TeMe «HeMeTasibi».
Boruucienus
110 ypaBHEHUSIM XMMUYeCKUX PeaKLUH, ec/IM OAUH U3 peareHTOB
JlaH B BU/Jle BOJHOI'0 pacTBOpa C U3BECTHON MaccoBoM foJiel.

Paszaen 3. Metasuibl 1 ux coeguHenus (20 4)
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Tema 7. O6111He CBOMCTBaA
MeTaJlUIOB
(449)

061as xapaKTepUCTHKA XUMUYECKHX 3JIEMEHTOB — MeTaJlJIOB Ha
OCHOBaHMH HX N0J10>keHUsA B [lepruoinyeckoil cucTeMe XMMHYECKUX
asiemeHToB /l. U. MeHzeneeBa u ctpoeHus aToMoB. CTpoeHHe
MeTaJIIOB. MeTa/lJInuecKast CBSI3b U MeTa/lIndecKas
KPUCTAJ/UIMYECKasl pelIETKa. JJIEKTPOXUMHUYECKUH Psif,
HanpspKeHUH MeTaioB. Pu3nyecKkue U XUMUYECKUE CBOMCTBA
MeTaJlJI0B. *O01He cIoco6bl MOMyYeHUs1 MeTa/LI0B. [lIoHsATHE O
KOPPO3UU METAJIIOB U OCHOBHBIE CIIOCOOBI 3aIIHUThI OT KOPPO3UH.
CraBel (CTajib, YYTYH, JIOPaJIOMUHUY, 6pOH3a), UX IPUMEHEHUE B
OBITY U MPOMBIILJIEHHOCTH.*

JeMoOHCTpauumn

0O3HakKoMJIeHHEe C 06pa3LaMy METAJIOB U CIJIABOB, UX
bU3UYECKUMHU CBOMCTBAMHU.

Mojesi KpUCTaJINYECKUX PeLIETOK METAJJIOB.
Buseomarepuasibl: KOPppo3usi METAJLIIOB.

Jla6opaTopHbIe U MPaKTHUYeCKHe PaGoThl

JlaGopaTOpHbI€e ONBITHI:

O3HakoMJIeHHe ¢ 06pa3LaMH CIJIaBOB METAJLIOB.

3aBUCUMOCTb CKOPOCTH peaKLy MeTalIa C KUCJIOTON OT NIPUPOAbI
MeTaslja.

BbruucieHust
— 110 ypaBHEHHUSM XUMHUUYECKUX PeaKI Ui, eC/IM OJMH U3 peareHTOB
COZIEPXXUT IPUMECHU

PackpbIBaThb CMbIC/ U3y4YaeMbIX NIOHATHH U IPUMEHATDb 3TH NOHATHUA NIPU
ONKCaHUM CBOMCTB BeILeCTB U UX IpeBpallieHUuH.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METAJVIOB U UX COEJUHEHHUH C YYETOM CTPOEHHUS UX AaTOMOB.

XapaKTepHu30BaTh CTPOEHHE METAJLJIOB, 0611He GU3NYECKUE U XUMUYECKHE
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 06LIME CIOCOGHI MOJyYeHUs METAJLJIOB MIOC/IE
CTPYKTYpHUPOBaHHs MaTepyaJa.

CiieioBaTh NpaBUJIaM 6e30MacHOM paboThl B JIa60OPaTOPUU IPU
HCIOJIb30BaHUU XUMHYECKOU MOCYZbl U 060PY/IOBaHUS.

[Tpon3BOUTE BEIYMCIEHHUS 10 XUMUYECKUM YPaBHEHHSIM.

Hcnosib30BaTh NpHY BBIIIOJHEHUH YYeOHbIX 3a/JaHUH TeKCThI y4eOHUKa,
crnpaBo4yHble MaTepuabl ([lepuoanyecKkyro cHCTEMY XUMUYECKUX
asemeHTOB /I. U. MeHzeeeBa, Tab MLy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3JIEKTPOXUMHUYECKUH Pl HANpsHKeHUH
MeTaJJoB).

Hcnosib30BaTh NpH BBIIIOJHEHUH yYeOHBIX 33/JaHUH U B IpoLiecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI'0 CO/lepXKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTEJbHON KOHCY/IbTAlMH C [1€JaroroM
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Tema 8. BaxxHelIue
MeTaJl/Ibl M UX COeJMHEHUA
(164)

[llesiounble MeTasbl. [losioxeHue B [leprosuyeckoit cucteme
XUMUYecKux aseMeHTOB /l. . MeHzies1eeBa, cTpoeHHe aTOMOB.
Haxoxenue B npupoze.

dusuyeckue U XUMUYECKHE CBOUCTBA (Ha MpUMepe HAaTpUs U
Kasusi). OKCUAbI U TUAPOKCU/IbI HATPUS U Kanusl. [[pumeHeHue
11eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

l[lesiouHO3EMeEIbHBIE METAJIBI MATHUH U KaJIbIIUH, CTPOEHUE
atomoB. [losioxkeHue B [lepuoanueckod cuCTEMe XUMUYECKUX
aneMeHTOB /. U. MengeneeBa. Haxox/eHue B npupo/e.
dusuyeckre U XUMUYECKHE CBOMCTBA. BaxkHelilline coefUHEHUS
Kasbus (OKCUA, TUAPOKCHUZ, CoH). *IKECTKOCTh BO/BI U CITOCOGBI
eé ycTpaHeHUs.*

AmomuHuil. [lonoxeHnue B [leproaudeckoit cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHpenieeBa, cTpoeHue aToMa. HaxoxaeHue B
npupoje. Pusndeckue U XMMHUYeCKUe CBOMCTBA. AMdoTepHbIe
CBOWCTBA OKCH/IA U TUAPOKCU/A.

XKeneso: cocras, cBoiicTBa u nosydeHue. [loyoxxeHue B
[lepuoaunyeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB

. U. MeHzesnieeBa, cTpoeHue aToMa. HaxoxzieHue B ipupoje.
dusnyeckre U XUMU4ecKue cBoicTBa. OKCU/bI, TUAPOKCUIBI U COTU
xese3a(ll)

u xene3a(Ill).

JleMOHCTpauuu

B3auMogelicTBUe HaTpUs C BOJOM.

OkpauvMBaHue NJlaMeHU MOHAMU HaTpHUS U Kalusl.
OkpaluMBaHUe IJlaMeHU MOHAMU KaJIbIIUsl.
B3aumMogeiicTBUEe OKCH/Ia KaJIbI[US C BOJOM.
Busieomatepurasbl: ropeHHE XeJie3a B KUCI0PO/ie U XJI0pe.

JlaGopaTopHble U IpaKTUYeCKHe paGoThl
JlabopaTopHBIE OMNBITHI:

O3HakoMJIeHHe ¢ 06pa3IaMy aJIIOMUHUSA U €r0 CIJIaBOB.
AM(i)OTeprIe CBOMCTBa TUAPOKCHAA aJIOMHUHUAA.
KauyecTBeHHbIE peaKlUuu Ha UOHBI XKeJie3a.
[IpakTH4yeckre paboOTHI:

Ne 13. PelteHre 3KcliepMMeHTaJbHbBIX 33/ja4 110 TeMe «MeTaJsLbI».

BbruucieHust
110 YpaBHEHHUSM XMMHUYECKHX PEaKLUL.

O6bACHATD 0611Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB-
METaJ/VIOB B IPYINIAX U UX COEAMHEHUH C y4€TOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb pU3HUUECKHE U XMMUYEeCKHe CBOWCTBA NIPOCTHIX BELeCTB
METaJlJIOB U UX COeJJUHEHUH (OKCU/0B, THIPOKCU/IOB, COJIEH) C Olopoi Ha
CXeMy, CIIOCOObI UX OJIyYEHHs], TPUMEHEHNE U 3HAUE€HUE B IPUPOJIE U XKU3HU
YeJIoBeKa.

Pacno3HaBaThb C IOMOLIbI0 KAYeCTBEHHBIX PeaKIMi MOHbI METAJIJIOB (MarHus,
KaJIbLYsl, aJIIOMUHUS, IIUHKA, XKeJsie3a (2+), xkesesza (3+), Mmeau (2+) ¢
HCI0JIb30BaHUEM TabJIULbI "XapaKTepHbIE peaKLUU Ha KATUOHBI".

[11aHMpPOBATh U OCYLIECTBJ/ISTh HA IPAKTHKE XUMHUYECKHE SKCIEPUMEHTHI,
IPOBOAUTD HAGJIIOIeHHS, eJIaTh BbIBOAbI 110 Pe3yJibTaTaM 3KCIeprMeHTa.

CrnesfoBaThb IpaBu/IaM 6e30macHON paboThI B 1a6OPaTOPHUU NPHU
HCII0/Ib30BAaHUH XUMUYECKOH TOCYAbl U 060PYAOBaHHS.

[Tpon3BOUTE BEIYHCIEHHS 10 XUMUYECKUM YPAaBHEHHUSIM.

BricTpauBaTh pa3BEpHyTble NUCbMEHHbIE U YCTHbIE OTBETHI C OIOPOH Ha
nHdopMaIMIo U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaloB, TPaMOTHO
MCIO0JIb30BaTh U3y4YeHHbIM NOHATUMHBIN anmnapaTt Kypca XMMHU.

Hcnonb3oBaTh NpU BHINOJIHEHUH Y4e6HBIX 3alaHUH U B IIpoliecce
HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XMMHYECKOI'0 CO/lepXKaHus1, CIpaBOYHbIe MaTepHasbl, pecypcel HTEepHETA
H0CJIe Ipe/iBapUTENbHOM KOHCYJIbTALMH C I1€JaroroM

Pa3ges 4. XumMusa 1 oKpy:xawias cpeja (3 4)

Tema 9. BemectBa u
MaTepHaJibl B 2)KM3HU
yeJjioBeKa

*HoBble MaTepHaJibl U TEXHOJIOTHUH. BeLU,ECTBa " MaTepuaJsibl B
HOBCGAHEBHOfI ’KWU3HU YyesioBeKa. XUMUS U 30pOBbeE. BbesonachHoe
HCII0JIb30BaHHE BEUECTB U XUMHUYECKUX peaKLLl/lﬁ B 6blTy.

XapaKTepHu30BaThb POJib XUMHUH B PA3JIMUHBIX Chepax JesTebHOCTH JIIEH,
OCHOBHbI€ BEIleCTBA U MaTePUaIbl, IPUMEHSIEMbIE B XKU3HU COBPEMEHHOT'0
YeJsIOBEKA.
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(34) [IpypoaHble HCTOYHUKHY YT/1€BOLOPO/OB (Yro/ib, NPUPOAHBIN ras, OGBACHATD yC/10BUSA 6€30M1aCHOT0 UCN0/Ib30BaHUS BELIECTB U XUMHYECKUX

HedTh), IPOAYKTHI UX ePepPabOTKH, UX POJIb B OBITY U peakiui B GBITY.

MPOMBILIIEHHOCTH. AHanM3MpOBaTh U KPUTHUYECKH OLleHUBATh MHPOPMALIHIO O BIAUSAHUU
OCHOBBI 9KOJIOTMYECKOH TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HeHUe HPOMBILIJIEHHOCTH, CEJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JP. HA COCTOSIHUE
OKpy»Katollel cpesibl (Ipe/iesIbHO JOMyCTUMAast KOHLEHTpaLUs OKpy»Kalollel cpe/ibl.

Belect — [1/1K). YMeTb oKa3blBaTh IEPBYIO IOMOIb IPU XMMUYECKHUX 0KOTaX U OTPaBJIEHUAX.
PoJib XUMUU B pellieHUH 3KOJIOTHYECKUX TPosaeM.* [IpyHKUMATh y4yacTHe B 06CYKAEHUU MPOGIEM XUMUYECKOH U 9KOJIOTUY€eCKOU

HaIlpaBJIEeHHOCTH, BbICKa3blBaTb COOCTBEHHYIO [TO3UIIUIO [10 Tpo6/ieMe U
npejJjaraTb BO3MOXKHble IyTH eé pelleHus C 0OlI0poH Ha UHPOpMaALHIo U3
y4yebHMKA U CIpaBOYHbIe MaTepHaJibl, pecypcbl MHTepHeTa.

[Ipu pa3paboTke paboyeil mporpaMMbl B TEMAaTHYECKOM IJIAHWPOBAHUU [JIO/DKHBI ObITh yUYTEHbI BO3MOKHOCTH MCIO0JIb30BaHUS 3JIEKTPOHHBIX (LUPPOBBIX)
06pa3oBaTeJbHBIX PECYPCOB, SBJASIOUIMXCA Y4eOHO-METOJUYEeCKUMH MaTepuasaMH (MyJbTHMeANHHbIE NPOTPAMMBI, 3JIeKTPOHHbIE YYeOHUKH U 33aJla4HHUKH,
3JIEKTPOHHBbIE OMOJIMOTEKH, BUPTYasbHble JJaOOPaTOPUH, UTPOBBIE NMPOTPAMMBI, KOJIIEKIIMH IUGPOBBIX 00pa30BaTEbHBIX PECYPCOB), UCIOJb3yEMBIMU AJIs1
06y4yeHUsT W BOCIMTAHHUS PA3JMYHBIX TPYNI I0Jb30BaTesel, NpeACcTaBJIeHHBIMU B 3JIEKTPOHHOM (LUdPOBOM) BHJEe M peaTu3yOLMMH AHJAKTHYECKHe
Bo3MokHOCTH UKT, comepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOAATEIbCTBY 06 06pa30BaHUHU.
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