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I[NOACHUTEJIbHAA 3AIINCKA

OdenepanbHas paboyas mporpamMma Mo XUMHUHU JJIsi OOyHarolIuXcsl ¢ 3aJEpiKKON
ncuxuyeckoro pazButusa (nanee — 3[1P) Ha ypoBHEe OCHOBHOro oOmIero 0Opa3oBaHUs
MOJIrOTOBJIEHA Ha OCHOBe @enepalbHOTO TOCYJAPCTBEHHOIO 00pa30BaTEIbHOTO
CTaHjapTa OCHOBHOro obmiero oOpaszoBanus (IIpuxa3 Mwunnpocsemienus Poccuu ot
31.05.2021 . Ne 287) (manee — ®I'OC OO0OO), denepanbHOl ananTUPOBAHHOU
00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIero oOpa30BaHMs Il OOYYaIOIIUXCS C
OTpaHUYEHHBIMH BO3MOKHOCTAMU 370poBbs (IIpuka3z Munnpocsemienust Poccun ot 24
HOs10pst 2022 1. No 1025), denepanbHOil paboyeil mporpaMmbl OCHOBHOTO OOIIETO
oOpazoBaHusi 1o yudyeOHOMY nmpeamery «Xumusi», DeaepanbHOM MPOrpaMMbl
BOCIIMTAHUSA, C YY4E€TOM pAaCIpEIeICHHbIX MO KJlaccaM MPOBEpPAEMBIX TpeOOBaHMM K
pesynbrataM ocBoeHusi DenepanbHON aTanTUPOBAHHOW 00pa30BaTeNIbHON MPOTPaMMBbI
OCHOBHOTO o00111ero o0pa3oBaHusl i OOy4YarONIUXCS C 3aJCPKKOW MCHUXUYECKOTrO
Pa3BUTHUSA U DJIEMEHTOB CO/IEp>KaHMUsl, MPEJCTABICHHBIX B YHUBEPCAIBHOM KOoU(pUKaTOpe
no xumuu, KoHuenmuum mipenonaBaHus —y4yeOHOTro mpeamera «XHUMUS» B
oOpa3oBarenbHbIX Opranu3anusix PO, peanusyomux oCHOBHbIE 00111e00pa30BaTeIbHbIC
MPOTrPaMMBl.

[IporpamMma no xumMuu pazpaboTaHa ¢ LEJNbI0 OKa3aHUsS METOIUYECKOW MOMOIIU
YUUTEINIO B CO3/IaHUH pabodeil mporpaMMBbl 10 y4eOHOMY MPEIMETY.

VYyeOnpiit  mpeagMer  «XuUMHUS» ~ BXOAMT B NPEAMETHYIO  00JacThb
«EcTecTBEeHHOHayuYHbIE TpEAMETh». B cucTteMe eCcTeCTBEHHOHAay4yHOTro OOpa3oBaHUs
XUMUS KaK Y4eOHBII MpeIMeT 3aHUMAaeT BaXXHOE MECTO B MO3HAHUM 3aKOHOB IIPUPO/IBI,
(GbopMUpPOBaHMHM HAYYHOM KApTUHBI MHUpPA, CO3JAHUU OCHOBBI XMMHUYECKHX 3HAHUU,
HEOOXOOUMBIX JJIsI TTOBCEIHEBHOM >KM3HM, HABBIKOB 3J0POBOIO0 M OE€30MaCHOr0 JIs
YeJloBeKa W OKpYKarolied ero cpeasl o0pa3a >XKU3HHM, a TakKe B BOCIHUTAHHUU
JKOJIOTUYECKOMN KYJIBTYPBI.

VYcnemHocTh U3y4eHUs! XMMUM CBA3aHA C OBJIAJICHUEM XUMUUYECKUM SI3BIKOM,
coOmoiIeHneM TpaBuil  Oe3omacHOi pabOThl TpPU  BBHIIOJIHEHUH  XHUMHYECKOTO
AKCHEPUMEHTA, OCO3HAHHUEM MHOTOYMCIICHHBIX CBSI3€Ml XUMHUU C IPYTUMH IPEeAMETAMU
HIKOJIBHOTO Kypca.

ITporpamma BKJItOYaEeT B c€0sl OCHOBBI HEOPTaHMYECKOW U OPraHUYECKONW XMMUH.
['maBHOM ujeel mporpaMMsl SBIIIETCS CO3/IaHUE 0A30BOr0 KOMILUICKCA OMOPHBIX 3HAHUM
M0 XUMUH, BBIPAXKEHHBIX B (pOpME, COOTBETCTBYIOUIEH BO3pacTy OOYYalOUMUXCS M HX
0COOBIM 00pa30BaTEIBLHBIM ITOTPEOHOCTSIM.

B conepxkaHun JaHHOTO Kypca MPEeICTaBIEHbl OCHOBOIOJATAIOINE XUMUUECKUE
TEOPETUYECKHE 3HAHWSA, BKJIIOYAIOIIME H3YYEHUE COCTaBa W CTPOCHUS BEUIECTB,
3aBUCHMOCTH HMX CBOWCTB OT CTPOEHHUS, IPOTHO3UPOBAHUE CBOICTB BELIECTB,
HCCJIEIOBAaHUE 3aKOHOMEPHOCTEN XMMUYECKUX MTPEBPALICHUN U IyTEN YIPABICHUS UMU
B LIEJIAX MOJIYYEHHUS BEUIECTB U MAaTEPUAJIOB.



TeopeTuueckyo OCHOBY U3Y4YEHUSI HEOPTaHUYECKOM XUMUU COCTABIISET aTOMHO-
MOJIEKYJIsApHOE yueHue, llepuonnueckuin 3axkoH .M. MengeneeBa ¢ KpaTKuMHU
CBEJICHUSIMU O CTPOCHUU aToma, BHUAAX XUMHUUYECKON CBSI3M, 3aKOHOMEPHOCTSIX
MPOTEKAHUSI XUMUYECKUX PEAKIIUH.

B u3yuenun kypca 3HauuTeNIbHAas POJIb OTBOAUTCS XUMUYECKOMY SKCIIEPUMEHTY:
MPOBEJCHUIO TMPAKTUUYECKUX U JIabOpaTOpHBIX pabOT, OMUCAHHUIO PE3YyJbTAaTOB
YYEHUYECKOTO JKCIEPUMEHTa, COOIIOJICHUI0 HOPM M MpaBuil Oe30macHol paboThl B
XUMHUYECKON J1a0OpaTOPHH.

Peanuzanus ganHoi#l nporpaMmsl B nponecce oOy4eHus: MO3BOJIUT 00yUYarOIINMCS
¢ 3I1P ycBoUTH KIJIFOUEBbIE XUMUYECKHE KOMIETEHIIUU U TIOHSTH POJIb U 3HAYEHUE XUMUU
Cpeau APYrux HayK o MPUPOJE.

N3ydenne XumMum crnocoOCTBYET (POPMHUPOBAHUIO Yy OOYYAIOIMXCS HAYYHOTO
MHPOBO33PEHUSI, OCBOCHHIO OOIIEHAYYHBIX METOJI0B (HaOII0JIeHHe, W3MEpEHHe,
AKCHEPUMEHT, MOJEIHPOBAHKE), OCBOCHHUIO MPAKTUYECKOIO MPUMEHEHUS Hay4YHBIX
3HAHUM, OCHOBAaHHOTI'O Ha MEXITPEIMETHBIX CBA3AX C npeameramu «OKpyKaromui MUP»,
«Dusukay, «buonorus», «l'eorpadus», «Marematukay U GOPMUPYET KOMIIETCHIIUH,
HE0OXOIUMBIE JJTSI IPOIODKEHISI 00pa30BaHUS B 00JIACTH €CTECTBCHHBIX HAYK.

N3yuenne XuMuM CIOCOOCTBYET pa3BuTHi0O y oOywaromuxcs ¢ 3IIP
MPOCTPAHCTBEHHOTO  BOOOpaxeHus, (YHKIMOHAJIBHON  TIPaMOTHOCTH, YMEHUS
BOCIIPUHUMATh M KPUTHYECKH aHAJIM3UPOBaTh HHQPOPMAIUIO, MPEACTABICHHYIO B
pasnTUYHBIX (GopMax. 3HAYMMOCTh MPEAMETA IS PA3BUTHS JKU3HEHHOW KOMIIETEHITUN
oOyuaromquxcst ¢ 3IIP 3akmioyaeTcs B YCBOEHUM OCHOBbI XHMHUYECKHX 3HAHUM,
HEOOXOIUMBIX JJIsI TTOBCEHEBHOM >KM3HU;, HABBIKOB 30pPOBOr0 M 0OE€30MMAaCHOTO IS
YeJIOBeKa M OKpY’Karolleld ero cpeipl o0pasza KU3HH; (OPMHUPOBAHUMN 3KOJIOTUYECKOM
KYJbTYPBL.

[Iporpamma oTpakaeT coiepkKaHuE OOydeHHUs MpeIMeTy «XHUMUS» C y4eTOM
0coObIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 311P. OBnanenue yueOHbIM
npeaMeToM «XUMHs» MPEJICTABISIET ONPEACICHHYIO TPYAHOCTh ISl OOYyYaroluXcs C
3I1P. D10 CcBsI3aHO ¢ OCOOCHHOCTSIMH MBICIIUTCIILHON JIEITCIIBHOCTH, MEPHOINICCKUMH
KOJI€OaHUSIMU BHUMAaHMSI, MAJIBIM 00bEMOM MaMSITH, HEOCTATOYHOCTHIO OOIIETOo 3araca
3HAaHUM, MOHWXEHHBIM II03HABATEIbHBIM HHTEPECOM U HHU3KHUM YPOBHEM pEYEBOIO
pa3BUTHSL.

Jlns mpeosioneHusl TPYAHOCTEH B HM3YYEHHM YYEOHOTO Mpeamera «XHUMUS»
HeoOXouMa ajanrtanus oo0beMa U XapakTepa yueOHOro MaTepuania K Mo3HaBaTelIbHBIM
BO3MOXHOCTSIM JIAHHOW KaTeropuu OOydYarolIuxcs, y4eT WX OCOOCHHOCTEW pa3BUTHS:
UCIIOJIb30BAHUE AJTOPUTMOB, BHYTPUIPEAMETHBIX U MEXKIPEIMETHBIX CBS3€l,
MIOCTENEHHOE YCIOKHEHUE U3YyYaeMOro MaTepuana.

[lpy wW3yyeHMHM XUMHH HEOOXOJUMO OCYIIECTBISATH B3aMMOJICHCTBHE Ha
MOJINCEHCOPHON OCHOBE.

Teopernyecknii MaTepuan pEeKOMEHIYETCS HM3ydaThb B MPOLECCE MPAKTHUYECKOMN
NeATeNbHOCTU. BO3MOKHO BBIJIENIEHUE OTAECIBHBIX YPOKOB Ha PEIICHUE 33]1a4 B CBA3U CO
CIIOHOCTBhIO aHanm3a TekcTa oOywatomumucs ¢ 3[IP. Opranmdeckoe eIuHCTBO
NPAKTUYECKON W MBICIUTEIBHON ACSATENHHOCTH OOYUYaIOIIMXCA HA YPOKaX XUMHH
CIIOCOOCTBYET NMPOYHOMY M OCO3HAHHOMY YCBOCHUIO 0A3MCHBIX XMMHYECKUX 3HAHUU U
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ymeHnuil. Oco0oe BHUMaHHE MPU U3YYCHUU XUMHUH YACISIETCS U3YUYEHUIO «CKBO3HBIX)
MOHATUNA U POPMHUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHaa.

Lenu u 3amaun u3ydeHus: yaueOHOro npeameta «XuMus»

O6mue menu wu3ydeHWs ydyeOHOro mnpeaMera «XUMHs» TMPEJICTAaBICHbBl B
denepanbHOM  pabodelt mporpamMme OCHOBHOTO  oOmiero oOpaszoBanus. OnHu
aKTyaJu3UPOBAHbl C YYETOM HOBBIX MPUOPUTETOB B CHCTEME OCHOBHOT'O OOIIEro
o0pa3oBaHus, HANMPaBICHHOCTH OOyYEHHUS HAa PA3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
dopmupoBaHue €€ MHTEIJIEKTa M oOuied KyabTypbl. OOydeHHE YMEHUIO YYUThCS U
MPOI0KAaTh CBOE 00pa30BaHKME CAMOCTOSITENIBHO B HACTOSIIIIEE BpEMSI SIBJISIETCS OJTHOU U3
BaXHEHIINX (PYHKIMI y4eOHBIX IPEIMETOB, B TOM YHCIE U «XUMHI.

s oOyuaromuxcst ¢ 3IIP, tak ke, kKak U JyIsi HOPMATHBHO Pa3BUBAIOLIUXCS
CBEPCTHUKOB, OCBaMBaIOUIUX OCHOBHYIO 00pa3oBaTeIbHYIO porpaMmmy,
JOMUHUPYIOIIEE 3HAaUeHUE TPUOOPETAIOT TaKUe 1EIH, KaK:

dbopMupoBaHUE  HMHTEIUIEKTYyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEIILHOMY MPUHSTHUIO PEIICHHH, CTIOCOOHON aganTupoBaThCs
K OBICTPO MEHSIOIIUMCS YCIOBUSM >KU3HU;

HaIpaBJICHHOCTh OOYYEHHsS Ha CHCTEeMaTHYeCKOe MNPHUOOIICHHE YyYaluxcs K
CaMOCTOSITEJIbHOM MMO3HABATEIBHOMN JEATENbHOCTH, HAYYHBIM U MPAKTUYECKUM METOAaM
MOo3HaHUs, (POPMUPYIOIIUM MOTUBALIMIO U PA3BUTUE CIIOCOOHOCTEH K XUMUU;

obOecrieueHue yCI0BUM, CITIOCOOCTBYIONIMX MIPUOOPETEHNIO O0YUYAIOIIMMUCS OIbITa
pa3HOOOpa3HOW JEATENIbHOCTH, MO3HAHMSI W CaMOIO3HAHWSA, KIIOYEBBIX HABBIKOB
(KJTHOYEBBIX KOMIIETEHIIMI ), UMEIOLIUX YHUBEPCATbHOE 3HAUYEHUE JJIS PA3IMUYHBIX BUJIOB
NeATENbHOCTH;

(dbopMupoBaHue yMEHUN OOBSICHSATH U OLICHUBATH SBJICHUSI OKPY>KAIOIIEro MUpa Ha
OCHOBAaHWHU 3HAHUU U OMBITA, MOJTYYEHHBIX IPU U3yYCHUN XUMUU;

dbopmupoBaHue y OOydaromIMXCd TyMaHUCTUYECKUX OTHOIICHUM, MOHUMAaHUs
IEHHOCTH XUMHUYECKUX 3HAHUM ISl BBIPAOOTKH HKOJOTMYECKH 1eJIecO00pa3Horo
MOBEJICHUS B OBITY U TPYIOBOW AEATEIBHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3I0POBbSI U
OKpY>Karolle MPUPOIHON CPENbI;

pa3BUTHE MOTHBAMM K OOYYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCHHUTAHUIO HA OCHOBE YCBOEHHUS OOIIEUYETIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOpPY PO WISt U HANTPABIEHHOCTH JIaJIbHEHIIEr0 00ydeHHUS.

Kypc HampaBiieH Ha pellieHHe CIeayIIMUX 3a71a4, 00eCIeUNBAIOIINX PEATU3ALNIO
JUYHOCTHO-OPUEHTUPOBAHHOTO M JIESITEIbHOCTHOTO MOAXOJAOB K OOYUYEHUI0 XUMHUH
obyuaronuxcs ¢ 3I1P Ha ypoBHE OCHOBHOTO 00I1IETO 00pa30BaHUs:

dbopMHpoBaHUE TIEPBOHAYAIBHBIX CHCTEMATHU3WPOBAHHBIX TPEACTABICHUN O
BEILIECTBAX, UX MPEBPAIICHUAX U MPAKTUYECKOM NMPUMEHEHUH; OBJIaJICHUE TOHATUNHBIM
anmnapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHHE OOBEKTUBHOW 3HAUMMOCTH OCHOB XHMHYECKON HAyKH Kak 00JacTu
COBPEMEHHOIO €CTECTBO3HAHMS, XUMHUYECKUX TMPEBPAIICHUN HEOPraHUYECKUX U
OpPraHMYEeCKUX BEIIECTB KaK OCHOBBI MHOTHMX SIBICHUU >KUBOW W HEKHUBOM INPUPOIBI;
yrIyOJieHuE PECTaBIeHU 0 MaTeprualbHOM €IMHCTBE MUPA;

OBJIaJICHE OCHOBAMHM XMMHUYECKOM I'PaMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATH
U OOBEKTMBHO OIICHMBATh KMU3HEHHBIC CUTYyallUM, CBS3aHHBIE C XUMHEH, HaBBIKAMHU



0e30MmacHOro oOpanieHuss ¢ BENIeCTBaMH, HCIOJIb3yeMbIMU B TMOBCEIHEBHOM KXU3HU;
YMEHUEM aHaJIU3UPOBATh U TUIAHUPOBATH IKOJIOTUUECKU O€30M1aCHOE MOBE/ICHHUE B IIENISAX
COXpaHEHUS 370POBbsI U OKPYKAIOIIEH Cpebl;

(dbopMupoBaHUE YMEHHUI yCTaHABIMBATh CBSI3U MEXKIY peajbHO HAOIIOMAEMbIMU
XUMUYECKUMHU SIBICHUSMHU U MPOILIECCaMU, MPOUCXOJSAIIUMU B MUKPOMUPE, OOBSICHATD
MPUYUHBI MHOTOOOpa3us BEMIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHUS, a
TaKXe 3aBUCUMOCTh IPUMEHEHHUSI BEIIECTB OT UX CBOMCTB;

MpUOOPETEHHE ONbITa MCIOIB30BaHUS PA3IUYHBIX METO/IOB M3YUYEHHUS BEIIECTB,
HaOMIONEHUST 3a MX MPEBPAIICHUSIMU TpPU MPOBEIACHUU HECIOXKHBIX XUMHUUYECKHX
AKCIIEPUMEHTOB C UCIIOJIb30BAHUEM JIA0OPATOPHOTO 00OPYNOBAHUS U TPUOOPOB;

dbopMUpOBaHUE NPEACTABICHUNA O 3HAYCHUUM XUMUYECKOW HAyKu U PEIICHUU
COBPEMEHHBIX HKOJIOTMYECKUX MPOOJieM, B TOM YHUCIE B MPEAOTBPAIICHUN TEXHOTC€HHBIX
1 DKOJIOTUYECKHUX KaTacTpod.

Oco0enHocTu 0TOOPA U aIaNTAMU Y4eOHOT0 MaTepuaJja Mo XuMHuu

OOydeHue y4eOHOMY TIpeaMeTy «XHMHS» HEOOXOAMMO CTPOUTh HA CO3JIaHUU
ONTUMAJIbHBIX YCJIOBUH [Ji1 YCBOEHHUS MPOTPAMMHOTO MaTepuana OO0ydarolIuMUCS C
3I1P. Bonbiioe BHUMaHWE AOJKHO OBITh yJeleHO OTOOpYy ydeOHOro Marepuaia B
COOTBETCTBHH C MIPHUHIIMIIOM JOCTYITHOCTH MPU COXPaHEHUH 00IIero 6a30BOTO ypoBHSI.
OH 10MKEH Mo cCoAepKaHUI0 U 00bEMY OBITh aJalITUPOBAHHBIM 1J1s oOy4vatouuxcs ¢ 3I1P
B COOTBETCTBUU C UX 0COOBIMH 00pa30BaTeIbHBIMU TOTpEOHOCTSIMU. ClieTyeT 00JIeTunTh
oBiaJieHue matepuasioM oOyvatromumucsa ¢ 3I[IP mocpenctBom ero JeranbHOrO
OOBSCHEHHS C CHUCTEMaTHYECKUM IMOBTOPOM, MHOTOKPAaTHOW TPEHHPOBKOW B
MIPUMEHEHUN 3HAHUN C HUCIOJIb30BAHHEM MPUEMOB aJTOPUTMU3ALIMUA U BU3YAIbHBIX
onop, 00y4eHus CTPYKTYPUPOBAHUIO MaTepuaa.

Bonbioe 3HaueHue i MOJHOLEHHOIO YCBOEHUS YUYEOHOrOo maTepuana UMEeT
Oropa Ha MEXIPEIMETHBIE CBSI3M BOIPOCOB, M3y4aeMbIX B TAaHHOM Kypce, C TAKUMH
yueOHbIMU TpenMeramu Kak «['eorpadus», «Pusukay, «buonorusy». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT e YYeOHBIH MaTepuan ¢ pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3M CIOCOOCTBYIOT €T0 JIydIlIeMy OCMBICICHUIO, 00Jiee MPOYHOMY
3aKpEIUICHUIO TTOJIYYEHHbBIX 3HAHUM U MPAKTUYECKUX YMEHUH.

[Ipu moAroTOBKE K ypOKaM y4YUTEIh JOJDKEH MPEeIycMOTPETh (GOPMHUPOBAHUE Y
oOydJarommxcs YMEHUN aHAIM3UPOBaTh, CPAaBHUBATH, 0000IIaTh N3y4aeMbIil MaTepua,
IUIAHUPOBATh TPENCTOSIIYI0 padoTy, OCYIIECTBISATH CAaMOKOHTpOJib. HeoOxomnmo
MOCTOSIHHO ~CJIEIUTh 3a TMPaBUJIBHOCTHIO pPeueBOro OGOpMIICHHS BBICKA3bIBAHUN
obyuaromuxcs ¢ 3I1P.

B cBs3u ¢ 0COOCHHOCTSIMM TIOBEJIEHUS M AEATEIbHOCTH, oOydaromuxcs ¢ 3I1P
(pacTOpMOKEHHOCTh, HEOPTraHM30BAHHOCTH) HEOOXOIUM CTPOXKAUIIUK KOHTPOJb
COOJIFOICHUS TIPaBUJI TEXHUKH 0€30MacHOCTH IIPH IMPOBEICHUH JIa0OPaTOPHBIX paboT B
XUMHYECKOM KaOWHETE.

IIpumepHubie BUAbI AeATeabHOCTH oOydawmmxcsa ¢ 3IIP, o0ycioBiieHHbIE
0co0bIMH 00pa30BaTEeILHBIMM NMOTPEOHOCTAMH U 00ecredYuBAKOIIHE OCMBICJIEHHOE
OCBOEHNE COJIeP:KaHUM 00pa30BaHMS MO NpeaMeTy «XUMHD)

Copnepxanue BUIOB nesTenbHOCTH oOyuwaromuxcsi ¢ 3[IP Ha ypokax xumuun
ompenenseTcss uX 0coOBIMH 00pa3oBaTeIbHBIMU MOTpeOHOCTSIMU. [lomMuMoO MmHPOKO
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ucnosbdyeMblx B @OIT OO0 o0mux st Bcex 00y4arolUXCsl BHJIOB JIESITEIbHOCTH
cleayeT YCWIUTh BHJIBI JACSTEIbHOCTH, CHEeUU(pUYHBIE i1 JaHHOW KaTeropuu
oOy4aromuxcs, s 00ecIeueHnss OCMBICIIEHHOTO OCBOEHHS COJIEpXKaHUsl 00pa30BaHUs
M0 TPEeAMETY: YCUJIEHHE MPEIMETHO-MPAKTUUYECKON IEATEIbHOCTU C aKTUBU3alUeH
CEHCOPHBIX CHCTEM; YEPEJIOBaHUE BHUJOB ACATEILHOCTH, 3a/ICHCTBYIOIIUX Pa3IUYHbIC
CEHCOPHBIE CUCTEMBbI; OCBOCHHUE MaTepHuaia ¢ OMOpPON Ha aiTOPUTM; «IIOLIArOBOCTH» B
M3YYEHUHU MaTepuaia; UCIOJIb30BaHUE JIOMOTHUTEILHON BHU3yalbHON OMOpbl (IUIaHBbI,
00pa3Iipl, CXeMbl, IA0JIOHBI, OMOPHbIE Ta0uLlbl). [ns pa3BuTusa y ooyuaromuxcs ¢ 311P
YMEHHUS JieJlaTb BbIBOJIbI, (OPMUPOBAHUS TPaMOTHOTO PEUEBOTO BBICKA3bIBAHUS
HEOOXOJMMO HCIOJIb30BAaTh OMOpPHBIE cioBa M Kiuile. Ocoboe BHUMAHUE CIEAYET
yACIUTh OOYYEHHIO CTPYKTYpPUPOBAHMIO MaTepualia: COCTABICHUE PUCYHOUHBIX U
BepOAIBHBIX CXEM, COCTaBJICHME TaOJuWIl, COCTaBJICHHWE KJIacCCUPUKAIUM C
0003HaYeHHBIMU OCHOBAHUSIMHU JIs1 KJIACCU(DPUKALIMY U HATIOJTHEHUE UX TPUMEPAMHU U JIp.

[IpumepHas TemMatndeckass U TEPMUHOJIOTHYECKAs JIEKCUKa cooTBETCTBYeT DOII
000.

Hns oOyuatomuxca ¢ 3IIP cymecTBeHHbBIMU SBISIIOTCA MPHUEMBI pabOThl €
JEKCUYECKUM MaTepualioM Mo mnpeamety. I[IpoBoautcs chnenuanpHas paboTa 1o
BBCJICHUIO B AaKTHUBHBIN CIIOBAph OOYYAIOMIMXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3ydaemble TEpMUHBI BBOASTCS Ha MOJMCEHCOPHON OCHOBE, 00si3aTelibHA BU3yallbHas
MOJIJIEPYKKA, aITOPUTMBI Pa0OTHI ¢ OMPEIETICHIUEM, OMTOPHBIE CXEMBI JIJISl aKTyalln3auu
TEPMUHOJOTHH.

MecTo yueOHOro npeamera «XuMus» B y4eOHOM ILIaHe

B coorBerctBUM ¢ @enepandbHbIM TOCYJapCTBEHHBIM  00pa30BaTelbHBIM
CTaHJapTOM OCHOBHOTO OOIIEro oOpa3oBaHUs yUEOHBIM MpeAMET «XHUMUS» BXOIUT B
npeIMeTHYI0 00nacTh «EcTecTBeHHOHAYUYHBIE MPEIMETHI» U SBISETCS 005S3aTEIbHBIM
IUIS1 U3YUYEHUSL.

Y4eOHbIM MIaHOM Ha €€ M3ydeHue oTBeleHO 136 y4eOHBIX YacoB— 1Mo 2 4 B
HEeJEeo B 8 1 9 K1accax COOTBETCTBEHHO.

Conepxanue y4eOHOTO TpenMera «XuMusy, mnpeacraBieHHoe B DenepanbHOU
paboueit mporpamme, cootBeTcTBYeT ®I'OC 00O, pazpaborano ¢ yuerom DenepanbHON
OCHOBHO# 00pa30BaTeIbHOM IPOrpaMMBl OCHOBHOT'O 00IIIeT0 00pa3oBaHus M0 y4eOHOMY
npeamery  «Xumusa», CcooTBeTcTByeT DenepaibHOM aJanTHPOBAHHOM OCHOBHOM
o0pa3oBaTeIbHON MporpaMMe OCHOBHOTO 00Imero oOpa3oBaHUsS OOyYaroOmMUXCS C
3a/1IeP’KKOM MICUXUYECKOTO Pa3BUTHA.

COHEPXXAHUE YUEBHOI'O ITPEIMETA «XUMMWA»

COJEPXXAHUE ObYYEHMA B 8 KIIACCE

IlepBoHayaabHBIE XUMUUYECKHUE MOHSATHUS

IIpeqmer xumuu. *Pone Xumum B KU3HM YenoBeka.* Tema W BemecTsa.
dusnyecKkrue CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE BEIIECTB. *XHWMUS B CHCTEME
Hayk.* Hucteie BenecTBa u cmecu. CriocoObl pa3aeneHus cMmeceit. [IpaBuma 6e3omacHoro

oOpailieHnsi ¢ BemecTBaMU | JIabopaTOpHBIM obopynoBanueM. *[loHsaTHE 0 MeTomax
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MO3HAHUS B XUMHH. *

ATOMBI U MOJEKYJIbl. XUMHUYECKUE DJIEMEHThI. 3HAKU (CUMBOJIbI) XUMUUYECKUX
anemMeHToB. OTHOCUTENbHAS aTOMHas Macca. [IpocTbie u cliokHbIE BelecTBa. ATOMHO-
MOJIEKYJISIPHOE YUEHUE.

Xumuyeckasi (opmyna. BaaeHTHOCTh aTOMOB XMMHWYECKHUX 3JIEMEHTOB. *3aKoH
MOCTOSTHCTBA cOCTaBa BeulecTB. * OTHOCHUTENIbHAS MOJICKYJIsIpHAst Macca. MaccoBas J10Jist
XUMHUYECKOTO 3JIEMEHTA B COCJIMHEHUH.

Ou3nyeckue M XUMHYECKHE SBIICHUA. XuMuueckas peakuus. [IpusHaku
XUMHAYECKHX pPEaKIUU. YPABHEHUS XMUMHUUYECKHX pEAKIHUi. 3aKOH COXPAaHECHUS MacChl
BemiecTB. Krnaccudukaiuss XUMHUYECKHUX peakiuil (COeAUMHEHUs, Pa3JIoKEHUs,
3aMelleHus, OOMeHa).

XUMHAYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM MOCYIOW, C MpaBUIaMU
paboThl B J1a0OpaTOpUU M MpUEMaMH OOpallleHHus ¢ Ja00paTOPHBIM OO0OpPYAOBAHUEM;
M3y4YEHUE W OMNHCAHWE (PU3NYECKUX CBONCTB OOpa3lOB HEOPraHUYECKUX BEIIECTB;
HaOmoeHue pu3ndeckux (IJIaBJIeHUE BOCKA, TassHUE JIb/la, PACTUPAHHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIIMsI BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATUBAHUE MEIHOM
MPOBOJIOKH, B3aUMOJICCTBHE MeEJIa C KHCJIOTOM) SIBJICHHM, HAOIIOJICHHE M OINHUCAHUE
MPU3HAKOB MPOTEKAHUSI XUMUYECKUX pEaKuil (paszioKeHHe caxapa, B3auMOJICHCTBHE
CEPHO KHUCIIOTHI C XJIOPUAOM Oapus, paznoxeHue ruapokcuaa meau (II) mpu HarpeBanumy,
B3auMo/ieiicTBuE *xene3a ¢ pactBopoM conu Meau (I1));uzydyenue cnocoOoB pazaesieHus
cMeceid (C TOMOIIBIO MarHuTa, (QUIbTPOBAHHME, BbIIAPUBAHUE, JUCTUIUISIIMS,
xpoMmarorpadusi), TpoBeJICHUE OYUCTKHA MOBAPEHHOM COJIM; HAOIIOJEHHWE U OIHCAHHE
pEe3yJIbTAaTOB MPOBEACHUS OMbITA, WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MaccChl;
co37aHue MoJieTiel MOJIEKY (IIapOCTEPIKHEBBIX).

Baxnenmue nmpeacTaBuTesIn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucnopom — sieMeHT U HpocToe
BeniecTBO. Haxoxxmenne Kuciopoaa B mpupoje, Gu3nueckrue U XMMUYECKHUEe CBOMCTBA.
Peakiuu ropeHus mpoCThIX U CIOXHBIX BemiecTB. CrocoObl MOyYeHUs KHCIOpoaa B
naboparopun *u npomeiieHHOCTH. * [Ipumenenne kucnopona. [Torstue 06 oxcumax.
KpyroBopot kucnopoaa B mpupoje. *O30H — amuioTporiHas MoauuKaIus KAcaopoaa.

Temnoroit a3 PekT XUMHUIECKON peakIuy, TePMOXUMHUUSCKHIE YPaBHEHUS, dK30- U
SHAOTEPMHUYECKHE peaklnu. TOIIMBO: YyroJjib U METaH. 3arpsi3HEHNUE BO3yXa, YCUIICHHE
MapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOS. *

Bonopon — sneMeHT u mpocToe BemecTBO. HaxoxkaeHue Boaopolia B MPUPOJE,
bu3nUecKre U XMMUYECKHE CBOMCTBA (Ha MpUMeEpe B3aUMOCHCTBUS C HEMETAIAMU U
OKCHJaMHU METaJJIOB), MpUMEHEeHHe, *crnocoOnl momydyeHus.® [lonatue o kuciorax u
COJISAX.

KonunuectBo BemiectBa. Monbk. MosnspHas macca. 3akoH ABoragpo. MomsipHbIi
00BEM Ta30B. PacueTsl o xumudeckoit popmyse. PacdeTs MacCOBOM 10T XUMHUYECKOTO
AIIEMEHTA B COEJIMHEHUH, KOJMYECTBA BEIECTBA, MOJISIPHON Macchl, MOJISIPHOTO 00BbeMa
ra3oB. Pacuérel 1o XUMHUYECKUM YPaBHEHUSIM.

*duszndeckue cpoicTBa BoAbL* Boga. Ee coctas, ctpoenne u mosekynsl. *Boja
Kak pacTBopurenb. * PacTBopsl. *[loHsATHE O HACHIIIICHHBIX M HEHACHIIIICHHBIX PACTBOPAX.
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[lonsiTue pacTBOpUMOCTH BellecTB B Boje.* Pacuer maccoBod 1oiM BellecTBa B
pacTtBope (TpolleHTHash KOHIEHTpalus). MaccoBas 101 BellecTBa B PacTBOPE.
*XuUMu4eckue CBOMCTBA BOABI (pa3ioKeHUE, PeaklMi ¢ HaTPUEM, OKCHJIOM KallbIIHS,
okcuaoMm cepbl (IV) peakumu ¢ meTamaamMu, KUCIOTHBIMU M OCHOBHBIMHU OKCHJIaMH).
[TonsiTue 06 ocHOBaHUsAX. Posib pacTBOPOB B MPUPOJIE U B KU3HU yenoBeka. Kpyrosopor
BOJIbI B IpUpo/Ie. ™ 3arpsi3HeHre NPUPOAHBIX BOA. OXpaHa U OUHUCTKA MPUPOJIHBIX BOJI.

Baxueimne — knacchl  HEOPraHMYECKHWX  COCAUHECHUIA. Knaccudukarnus
HEOpPraHudeckux coeauHeHud. OKcuabl: coctaB, kiaccudukanus (KUCIOTHBIE,
OCHOBHBIE, *amoTepHble, HecoleoOpa3ytolume - Ha npumepe okcuaa yriepoaa (II) u
okcuaa azora (II)), Homenknarypa.® *[lonyueHue™® m XUMHYECKHE CBOMCTBA OKCHJIOB
(B3aumogeiicTBUe ¢ BOJOW, KucloTamu, ienodamu). OcHoBanus. Kiaccudukanus
OCHOBAaHMM: IIENOYM W HEPACTBOPHUMBIE OCHOBaHWA. HoMeHKIIaTypa OCHOBaHMM.
duzuyeckue M XUMHUYECKHE CBOWCTBA OCHOBAaHMM (B3aUMOJCHCTBHE C OKCHAAMU
HEMETAJJIOB, KUCIOTaMU, cojiiMu). *[lonyuenne ocHoBaHU. *

Kucnotsl: cocTaB, knaccudukaiusi, HOMEHKIATypa, (pU3NUEeCKue U XUMHUYECKUE
CBOMCTBa (B3aMMOJEHCTBHE C METAJJIAMH, OCHOBHBIMU OKCHJAaMH, OCHOBaHUSIMH,
COJISIMH, Ha IMpPUMEpPE COJSHOM W CEpPHOM KHUCIOT), *CrnocoObl mnoiydeHus.™ Psn
aktuBHocTu MmetauioB H. H. bekeroBa. Conm (cpegnue): HOMEHKJATypa COJIEH,
*crmocoObl MOMyYeHHs *, B3aMMOIEMCTBUE COJIEN ¢ METaJlJIaMU, KUCJIOTaMH, 11eJI04aMu U
COJISIMU, IPUMEHEHHE.

[Torsitue 00 am@oTepHBIX THAPOKCHIAX (HAa TMpUMEpe NUHKA W *amroMUHUS™):
*XUMUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C KUCIOTAMHU U IIEJI0YaMH, PA3IOKECHHUE TIPH
HArpeBaHMM) U MOyYeHHE. *

I'eneTnyeckass CBsI3b MEXAY KiIaccaMM  HEOPraHMYECKUX  COEAMHEHUHU.
['eneTnueckue psabl.

XUMHUYECKUN SKCIIEPUMEHT: KaU€CTBEHHOE ONPEICIICHUE COIEPKAHUS KUCTIOPOIa
B BO3/lyX€; MOJyYEHUE U U3YUYECHHUE CBOMCTB KHCIOPO/1a; HAOIIOICHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOAOM U YCIOBHUSI BOSHUKHOBEHHUS U MPEKpaIleHUs TopeHus (TI0Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCUJIOB U OMMCAHUE WX CBOWCTB; MOJTYYCHUE U U3YUCHUE
CBOKMCTB BOJIOpoJia (TOpeHue); HaOII0IeHHEe 00pasIoB BEIIECCTB KOJIUYECTBOM | MOJIb;
MCCJIeIOBAaHNE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO;
MIPUTOTOBJIEHUE PACTBOPOB C OMPEICIEHHON MACCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA;
B3aKMMO/ICHCTBUE BOJIbI C METAJIJIaMH (HATPUEM M KaJIbIIEM ) (BO3MOXHO MCIIOJIb30BAHUE
BUJIEOMATEpUAJIOB); OMNpPEAECICHUE PACTBOPOB KHCIOT M IIEJIOYE C MOMOIIBIO
WHUKATOPOB; HCClIeJOBaHUE 00pa3IlOB HEOPTAaHMUECKUX BEIIECTB PAa3IMUHBIX KIACCOB;
HAOJIOZICHHE WM3MEHEHUsI OKpPAacKd WHAMKATOPOB B PACTBOpAaX KHUCIOT W IIENIOYeH;
n3ydyeHue B3auMojiercTBus okcunaa Meau(ll) ¢ pacTBopoM CepHOM KUCIOTHI, KUCIOT C
METaJJIaM, PEAKIUNA HEUTPAIM3ALWM; T[OJYYCHUE HEPACTBOPUMBIX OCHOBAHUHU,
BBITECHEHHE OJJHOTO METAJIJIa APYTUM U3 PACTBOPA COJIH; PEIICHHUE SKCIIEPUMEHTAIbHBIX
3a71a4 Mo TeMe «BaxKHeNIre KIIacChl HEOPTaHUYECKUX COETUHEHHIN.

[Tepunonnueckuit 3akoH u llepruoanyeckas cucteMa XUMHUYECKHAX SJIEMEHTOB
. . MenpneneeBa. CtpoeHre aToMOB. XUMHU4YECKasi CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEJILHBIE PEAKIIHUH.



[lepBble MOMBITKU KIAaCCU(PUKALIMN XUMUUYECKUX 3JeMEHTOB. [loHsiTHE O rpymnmax
CXOJTHBIX 3JIEMEHTOB (I1I€JIOYHBIE U I1€JI0YHO3EMENIbHbIE METAILIbI, TaJIOT€Hbl, UHEPTHHIE
rasbl). *2JIeMEeHThI, KOTOpbIE 00pa3ytoT aMGOTEPHBIE OKCUIBI U TUIPOKCUIBI. *

Ilepuonnueckuit 3akoH. Ilepronnyeckass cHUCTEMAa XUMHYECKHUX SJIEMEHTOB
JI. 1. Menneneena. Koportkonepuoanas u * INIMHHOTIEpUOHAS * dbopMbI
[Tepuoguueckoit cuctembl xumudeckux syiemeHToB JI. WM. Menneneesa. Ilepuoasl u
rpynmnbl. PU3NYECKUNA CMBICT TOPSIAKOBOIO HOMEpPAa, HOMEpPOB IMepuoAa U TPYMIIbI
3JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siep. *M3oronbl.* Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J04Y€K aTOMOB MepBbIX 20 xuMuueckux 3neMeHToB [lepruoanueckoit
cucrembl J[. 1. MenneneeBa. XapaKTEpUCTHKAa XUMHYECKOrO JJIEMEHTAa II0 €T0
nonoxeHuto B Ilepuoanueckont cucreme /. 1. Menneneena.

*3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB 3JIEMEHTOB MallbIX MEPHUOJOB U TJIaBHBIX
HOATPYNI, B 3aBUCUMOCTH OT aTOMHOro (MOPSAJIKOBOTO) HOMEpa 3HayeHUe
[Tepuonnueckoro 3akoHa u I[leproaMYECKON CHCTEMBI XHUMHUYECKHUX 3JIEMEHTOB JJIs
pa3BuTUd Hayku U nipaktuku. [{. 1. MeHnneneeB — y4€Hblil U rpaxaaHuH. *

Xumuueckass cBA3b. KoBasneHTHas (mosisipHasi W HEMOJSIpPHAsi)  CBSI3b.
*NEKTPOOTPHUIIATEILHOCTh AaTOMOB XUMHUYECKUX A1eMEHTOB. ™ MlOHHAas CBS3b.

Crenenp oxucnenus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoueccs
OKHUCJICHUS U BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUN SKCHEPUMEHT: H3ydYeHHEe oOoOpa3loB BEUIECTB METALIOB U
HEMETAJIJIOB; B3aUMOJEHUCTBUE TUJIPOKCHUJIA LIMHKA C PACTBOPAMHU KUCIOT U IIEIOYEH;
IIPOBEAECHUE OMBITOB, WUTFOCTPUPYIOLIUX TPUMEPHI OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil (ropeHue, peakiuu pa3aoKeHus, COSTUHEHHS).

MexnpeaMeTHbIe CBS3U

Peanuzanmst MeXNpeaMETHBIX CBsi3ed TpPU M3YYCHHMH XWMHUU B & KIacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSATUH, TaK
U TIOHSATUH, SBISIIONIMXCS CUCTEMHBIMH [JIS OT/AENBbHBIX TPEIMETOB €CTECTBEHHO-
HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIC TIOHATHS : HAYYHBIN (DaKT, rUNOTE3a, TEOPHUs, 3aKOH,
aHanu3, CHUHTE3, KiacCUUKaIMs, TMEePUOJANYHOCTh, HAOIIOIEHNE, JKCIIEPUMEHT,
MOJIETMPOBAHKE, U3MEPEHHUE, MOJIEIh, SIBJICHHE.

®duzrka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, W30TOIHI,
PaAMOaKTUBHOCTh, MOJEKYNa, OJJIEKTPUUECKUN 3apsii, BEIIEeCTBO, TEI0, OOBEM,
arperaTHO€ COCTOSIHME BEIeCTBa, ra3, (pu3ndecKkue BETUYUHBI, €IUHUIBI U3MEPEHUS,
KOCMOC, TTaHEeTHhI, 3BE3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaAIbI, TOPHBIC IOPOJBI, TOJIC3HBIC
UCKOIaeMbI€, TOIUTMBO, BOJTHBIE PECYPCHI.

COJEPKXAHHME OBYYEHMUA B 9 KIIACCE

BemecTBo u xuMudeckas pCaKknunAa
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[lepnonnuecknit 3akoH. Ilepuommueckas cuUcTEMa XWMHAYECKUX JJIEMEHTOB
. 1. MenneneeBa. CTpoeHMe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOOB, KaJIMs, KaJbLUA U UX COCIUHEHUI B
COOTBETCTBUU C TOJIOXKEHUEM 3JIEMEHTOB B lleproguyeckoi cuctemMe U CTPOECHUEM HX
aTOMOB.

Ctpoenune BemecTBa: BHUABI XHUMHUYECKOW CBS3U. THIBI KPUCTAUIMYECKUX
pPEETOK, *3aBUCUMOCTD CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNIMUECKON pEeIIETKA U BUIA
XUMUYECKOU CBs3M. *

Kiaccudukanuys 1 HOMEHKIaTypa HEOpPraHMUYECKUX BEHIECTB (MEXIyHapoHas U
TpUBHAJIbHAS ). XMMUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3JIMUHBIM KJlaccam
HEOPraHUYECKUX COCAMHEHUM, FTeHeTUYECKas CBSI3b HEOPTaHMUYECKUX BEUIECTB.

Kiaccupukanmss XuMUYECKUX PEAKIUi MO pa3iMuyHbIM MpU3HAKaM (M0 YUCIY U
COCTaBY y4acCTBYIOIIUMX B PEAKIHMH BEIIECTB, MO TEILIOBOMY 3(PHEKTy, MO U3MEHEHUIO
CTENEHEN OKHUCIEHUS XUMHUYECKUX DBIEMEHTOB, *Mo 00paTUMOCTHU, IO Y4YacTHUIO
Katanu3aropa).® DK30- U JIHAOTEPMHUYECKHE peakuuu. *TepMoOXuMUUecKue
ypaBHEHHUS. *

*[lonatre o CKOpOCTHM xXuMUueckol peakuuu. IloHsitue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusx. [loHATHE O TOMOTCHHBIX M TeTEePOreHHBIX
peakiusx. [Tonsitue o xumuueckoMm paBHOBecHH. CMeNIEHUE XUMUYECKOTO PABHOBECHSI.
@aKTOphl, BIUSIONINE HA CKOPOCTh XUMHUYECKONW PEaKIUU U MOJ0KEHUE XUMUUYECKOTO
paBHOBecHs. *

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peakuuu, AIEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBHOUN peakiuu. CocTaBlieHHEe YPaBHEHHN OKHCIUTENIbHO-
BOCCTAaHOBHTEIBHBIX PEAKIINI C HCTIOJIB30BAHIEM METO/Ia MIEKTPOHHOTO OaaHca.

Teopust NEKTPOJUTHUECKON THUCCOLMALMU. DIEKTPOJUTUUECKAST JHCCOLIMAIU.
DNEKTPONUTHl W HEIJNEKTPoNduThl. KaTwoHbl, aHWOHBL *MexaHWU3M JTUCCOIHAIUU
BEIIECTB C pa3IM4YHbIMM BHUJAAMU XUMHUYEeCKOM cBsi3u. IloHsTHEe O creneHu
nucconuanun. * CUITbHBIE U ClTa0bIe SJIEKTPOJIUTHI.

Peakniun moHHOTrO OOMEHA. YCJIOBHS MPOTEKAHUS PEAKIIMA MOHHOTO OOMEHa /10
KOHIA. [TonHpIE M COKpalIEHHBIE MOHHBIE YPABHEHUs peakiui. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMH M COJISM B CBETE€ IMPEJACTABICHHA 00 JJICKTPOITMTHICCKOM
nuccouuannu. Cpena pactBopa. KauecTBeHHbIE peakIMM HAa KAaTUOHbBl W aHHOHBI:
XJIopua-, OpomMun-, woaua-, cyiabdar-, kapOoHaT-, cHIMKaT-, (docdaT- aHUOHBI,
TUJPOKCUA-UOHBI; KATUOHBI aMMOHUSI, MarHus, KaJblIMs, ATIOMUHUS, kene3a (2+) u (3+),
Menu (2+), IMHKa, MPUCYTCTBYIOIINE B BOAHBIX paCTBOPaX.

XUMUYECKUA DSKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMHU KPUCTAIIMYECKHUX
pPEmIETOK HEOPTraHUYECKUX BEIIECTB — METAJJIOB U HeMeTaJIoB (rpadura u anmMmasa),
CJIOKHBIX BEIIECTB (XJOpHUJla HATPUs); MCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW peakluMd OT BO3ACHCTBHS pa3NIU4YHBIX (DAKTOPOB; HCCIEIOBAHUE
AJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOILECCA AUCCOLUUALNK KUCIIOT, IIEI0YEH U
coied  (BO3MOXHO  HCIIOJIb30BAaHHME  BUIEOMATEPUATIOB); MPOBEIAEHUE  OIBITOB,
WUTIOCTPUPYIONINX TPU3HAKA TPOTEKAHHUA pEaKlMidi MOHHOrO oOMeHa (oOpa3oBaHue
ocaJlka, BBIJICJICHHE Ta3a, 00pa30BaHME BOJIbI); OIMbBITOB, WLTIOCTPUPYIOMIMX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKIUil  (FOpeHUE, peakuuu PpasJIoKEHUs,
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COGI[I/IHCHI/ISI); pacinmo3HaBaHUC HCOPraHHMYCCKUX BCHICCTB C IIOMOIIBIO KAaYCCTBCHHBIX
peaKHI/II\/,I Ha MOHBI;, PCHICHUC SKCIICPHMMCHTAJIbHBIX 3a/1a4.

HeMmetainmnbl u ux coeTUHEHUS

OOmiast  xapakTepucThka TajgoreHoB. (OCOOCHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIe cTeNeHN OKuciieHus. CTpoeHue u Gpu3n4ecKkre CBOMCTBA MPOCTHIX BEIIECTB
— TaJIOreHOB. XMMHUYECKUE CBOMCTBA HA MPUMEPE XJIopa (B3aUMOJICHCTBUE C METaJlJIaMH,
HEeMeTaJJlaMH — BOJOPOJIOM U KHCIOpojaoM, *menodamu™). XmopoBojgopona. ComnsHas
KHCJIOTA, XUMUYECKUE CBOMCTBa, *moiydeHue®, npumeHeHue. *JleiicTBue xjopa u
XJIOPOBOJIOPO/Ia Ha OpPraHU3M 4YesoBeka.* BakHelllne XJIOPUIbl U UX HAXOXKICHUE B
pUpoJIE.

O6mas xapakrepuctvka 3JeMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOCHUS
aTOMOB KHCJIOPOJIa U CEPbl. XapaKTEPHbIE CTEIIEHU OKUCIICHUS.

Crpoenue u (pu3MUECKHE CBONCTBA MPOCTHIX BELIECTB — KUCIOPOJAa U CEPBL
AnnotponHble MOAU(MUKAIMUA KUCIOpOoAa W cepbl. XUMHUYECKHE CBOMCTBAa CEphI
(B3aumoeiicTBUEe *c HeMeTaulaMu® — BOJOPOJAOM M KHUCIOPOJIOM, METAJJIaMH,
*KOHIIEHTPUPOBAHHBIMU a30THOM M CEepHOU KucioTtamu).™ CepoBOIOPO]: CTPOCHHUE,
bu3uYecKe U XMMHYECKHUE CBOWCTBA (KHCIOTHBIE W BOCCTAHOBHUTEIBHBIC CBOMCTBA).
Oxkcuabl cepbl Kak IpeACTaBUTENN KUCIOTHBIX OKCHUIOB. CepHasi KuciaoTa: puznueckue
U XUMHYECKHMe CcBoicTBa (0obmue wu crnenududeckue). Conm CEpHON KHCIOTHI,
KaueCTBEHHas peaknus Ha cynbdar-uoH. CepHucras kuciaora. *XuMudeckne peaxiuu,
JeKalKue B OCHOBE TMPOMBINIIEHHOTO CHOCO0a TOMYyYEHUS CEPHOW KHUCIIOTHI. *
Haxoxnaenue cepol 1 €€ coequHeHui B npupoae. I I[puMeHenne cepol ¥ €€ COeTMHEHNN B
OBITY W B TMPOMBIIUJICHHOCTH. *XWMHUUYECKOE 3arps3HEHHE OKPYKAIOMEH Cpebl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI
€ro npeaoTBpamieHus.

O6mias xapakTepucTuka 35eMeHToB VA-rpyniibl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u pocdopa, xapakTepHbIE CTSIICHH OKUCICHUS.

A30T, pacmpocTpaHeHHE B TPUPOAE, (PU3NYECKHE W XUMHUYECKHE CBOMCTBA
(B3auMmoneiicTBUE ¢ MeTaulaMd M HEMEeTalUlaMU - KHUCJIOPOJOM M BOJOPOJIOM).
KpyroBopotr azora B mpupoae. AMMuak: (Qu3nyeckue M XUMHUYECKHE CBOMCTBA
(oKHCcIIeHne, OCHOBHBIE CBOWMCTBA BOJHOTO pacTBOpa), *moiydeHue™ W mpUMEHEHHE.
Conu amMMOHUS: cOCTaB, (U3MYECKHME U XUMHUYECKHE CBOWMCTBA (pasliokKeHUE,
B3aMMOJICCTBHE CO IIeJoYaMu), TpuMeHeHue. KauecTBeHHas peakius Ha WOHBI
aMMOHHUsI. A30THas KuCIIoTa, €€ (Qu3nuecKkue M XUMHYECKHE CBOMCTBa (00IIME W
cnenududeckue), *momydenue.* Hutpatel (pasnoxkeHue). A30THCTass KHCIIOTA.
Hcrnonp3oBaHne HUTPATOB M COJIeH aMMOHHS B KayeCTBE MUHEPAJBbHBIX YIAOOpPEHHUI.
*XuMHUUYeCKoe 3arps3HeHHe OKPYXKAIoUeH cpefbl COSCAUHEHUSIMU a30Ta (KUCIOTHBIC
JI0K]TH, 3arpsiI3HEHUE BO3lyXa, MOYBBI U BOAOEMOB). *

dochop, *ammorpornnsie Mogudukanuu docdopa,* Guznueckne ¥ XUMHUCCKUE
CBOICTBa (B3aMMOJICMCTBHE C METaUIaMH, HEMETaUlaMH, *KOHIIEHTPUPOBAHHBIMU
a3oTHOM W cepHoil kucimoTamu).* Oxcun docdopa (V), oprodochopnas kuciora:
bu3uvYeckue M XUMHUYECKHE CBOWCTBa, *mojydenue.® *[loHaTHE O MHHEpPaJIbHBIX
ynoopenusx: HATpatel U ¢docdarel. [loHATHE 0 KOMIIEKCHBIX yaoOpeHusx.* OOmast
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xapakTepuctuka 35eMeHToB [V A-rpynmnel. OCOOEHHOCTH CTPOCHUSI aTOMOB yIJiepoja U
KpeMHUsl. BajJeHTHOCTh M XapaKTEepHbIE CTENEHU OKHUCJIEHUS aTOMOB yriepoaa Hu
KkpemHus. Pacnpoctpanenue yriepoja B IPUPOJE, XapaKTePHbIE CTETIEHU OKUCIICHUS.

VYrnepon, amnorponHble Moaudukauuu (rpadut, anmas), GUMYECKUE U
XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMO/JICUCTBUE C METaJUIaMH, HEMETaIIaMH,
*KOHIICHTPUPOBAHHBIMU a30THOM W CcepHOM Kuciaotamu)*. Apncopbums. Kpyroopor
yriepoaa B npupoae. OKcuibl yriepoja, ux (puznueckue M XMMHUUYECKHE CBOWCTBA,
MOJIyY€HUE U MPUMEHEHUE, JCHCTBUE Ha OpraHu3M 4YeloBeKa. *IKOoJOrm4yeckue
npoOJieMbl, CBA3aHHbIE ¢ okcuaoM yriepona(lV); runoresa rino0asbHOrO MOTEIIICHUS
KJIUMaTa; NapHUKOBBIM 3PdexT.* YronapHas kuciora v e€ coiid, UuX (U3UYECKUE U
XUMUYECKHE CBOMCTBA, *MoiydyeHwe M mnpuMmeHeHue.™ KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcrnonp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, POMBIIIIEHHOCTH U
CEJIbCKOM XO3SMCTBE.

OO6uue npexacTtaBieHUuss 00 OCOOCHHOCTSIX COCTaBa M CTPOEHUS OPraHMYECKUX
COeIMHEHUH yriepo/ia (Ha mpuMepe MeTaHa, 3TUJICHA, ITaHOJIa, YKCYCHOM KUCIOThI. *Mx
cocTaB U xumuieckoe crpoenue. Knaccudukanus oprannueckux BemiectB.* [lonsitue o
OMONOTUYECKN BaXXHBIX BEIIECTBAX: KUpaX, OCNKaX, yIIeBOIaX — M UX POJIU B KU3HU
yenoBeka. *MaTtepuanbHOE €IUHCTBO OPTraHUYECKUX U HEOPTAHUYECKUX COCTMHEHHM. *

Kpemuuii, ero ¢wusuyeckue W XHMHUYCSCKHE CBOWCTBA (Ha TIpuUMepe
B3aMIMOJICHCTBHSI C MeETaJJIJaMH W HEMEeTaJulaMH), *TomydeHue™® W TpUMEHEHHE.
*Coenunenus kpeMHus B nipupoje. Obmue npencrapienus o6 oxcuae kpemuusi(IV) u
KpeMHueBor kucioTe. CUiuKaThl, GU3NIeCKne U XUMHUYECKHE CBOWCTBA, MOTYyYCHUE U
IPUMEHEHHE B OBITY, IPOMBIIIJIEHHOCTH (B MEIUIIMHCKOM, AJIEKTPOHHOM, CTPOUTEIBbHOU
u 1p.). Baxueiimme cTpouTeNnbHBIE MaTEpHANbl: KEpaMHUKa, CTEKJIO, IIEMEHT, OeTOH,
xene300eToH. [IpobieMbl 06€30MacHOr0 MCIOJIB30BAHUSI CTPOUTEIBHBIX MATEPHATIOB B
MIOBCETHEBHOM JKU3HU. *

XVWMHUYECKUN SKCIMEPUMEHT: HM3y4eHHE OO0pas3lloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTBI, IMPOBEACHUE KAYECTBEHHBIX PEAKUUU HA XJIOPUA-UOHBI U
HAOJIIOICHNE TPU3HAKOB WX TMPOTEKAHUS; OMBITHI, OTpakaronue QU3NIECKue u
XUMUYECKHUE CBOWMCTBA TajJOr€HOB M MX COEAUMHEHUU (BO3MOYKHO HCIIOJIb30BaHHE
BUJICOMATEPHAIOB); O3HAKOMJICHHE C oOpa3llaMud  XJOPHUJOB  (TaJIOTe€HHUIOB);
O3HAKOMJIEHHE C oOpaslaMu cepbl U €€ COeAMHEHUSMU (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUANIOB); HAOIIOZEHUE TIpoliecca OOYIJIMBaHUSA caxapa MOoja JeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3YUYCHHE XUMHYECKUX CBONCTB pa30aBiIeHHON
CEPHOM KUCJIOTHI, TPOBEJICHNE KAUeCTBEHHOM peakiuu Ha Cylb(aT-uoH U HAOII0ICHUE
npu3HaKa e€ MPOTeKaHMs; O3HAKOMJICHHE ¢ (U3UIECKUMHU CBOMCTBaMH a3ota, ¢ocdopa
U UX COSIMHEHUI (BO3MOYKHO HCIIOIB30BaHHE BUACOMATEPUAIIOB), 00pa3IiaMu a30THBIX
U pochopHBIX YI0O0pEeHUH; MOJTydeHHEe aMMHaKa U U3yUYeHHUE €ro CBOMCTB; MPOBEACHUE
KauyeCTBEHHBIX PEaKIUi Ha MOH aMMOHHUA U (ochaT-uOH M U3YyUYECHHE MPU3HAKOB UX
MPOTEKAHUSI, B3aUMOJECHCTBUE KOHIECHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIbIO
(BO3MOYKHO UCIIOJIB30BAaHUE BUAEOMATEPUAIIOB); U3YUEHUE MOJEJEH KPUCTALNIMUECKUX
peméTok anmasa, rpaduTa; O3HAKOMIIEHHE C TPOIECCOM aIcopOIHMHU PacTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM YII€M M YCTPOMCTBOM NPOTHBOra3a; IOJy4YEHUE
YIJIEKUCIIOTO Ta3a U U3YyYEHHUE €ro CBOWCTB; MPOBEICHHE KAUYECTBEHHBIX pEakUHUi Ha
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Kap6OHaT— N CHUJIMKAT-MOHBI U U3YUYCHUC IPHU3HAKOB UX IMPOTCKAHMWA; O3HAKOMJICHUC C
HpOILYKL[I/Ieﬁ CUJIMKATHOM IMPOMBINIJICHHOCTH, PCIICHNC DKCIICPUMCHTAJIbHBIX 3aJa4 I10
TeMe «BakHele HeMeTalIbl U UX COCOAUHCHMU).

Mertaibl U UX COETMHEHUS

OO6m1as xapakTepuCTHKAa XUMUYECKUX JIEMEHTOB — METaJVIOB HA OCHOBAHUU UX
noJioxkeHus B [lepuoguueckoin cucreMe xumuueckux snemeHToB JI. . MenpaeneeBa u
ctpoeHusi aromoB. CTpoeHue MeTaiuioB. Metajuimyeckas CBs3b M METajjndecKas
KPUCTAJUIMYECKAs pPEHIETKA. OJIEKTPOXMMHUUYECKUN PSAJ  HaNpPSKEHUHW METaJJIOB.
®u3znyeckue U XUMHUYECKHUE CBONCTBA META/IOB (B3aMMOJIEMCTBUE C KHUCIOPOJIOM,
BOJIOM, kucioTamu). *O6ume crnocoObl nonyuyeHus metaiuio. [loHsTue o Koppo3uu
METAJJIOB, OCHOBHBIE CIOCOOBI 3aIMUTBI UX OT Koppo3uu. CraBbl (CTanb, YyTYH,
JTIOPATIOMUHUHN, OPOH3a) U UX TPUMEHEHUE B OBITY M IPOMBIILICHHOCTH. *

[Ileounble MeTasipl: TONOXKEHHME B llepronnyeckord CUCTEME XUMHUYECKHUX
aneMmeHTOB [l. . MenneneeBa; ctpoenue aroMoB. Haxoxnenue B npupojie. Pusnyeckue
1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U TUIPOKCHUIBI HATPUS
u Kanus. [IpumeHeHne menoyHbIX METAJIOB U UX COCAUHECHUM.

[[lenoyHO3eMeNbHBIE METAIUIBI MATHUN U KaJIbIIUI: TOJI0keHUE B [leprnoanueckoit
cucremMe xumuueckux aeMeHToB . 1. MenaeneeBa; CTpoeHUE X ATOMOB; HAXOXKICHUE
B npupoae. Pu3MyecKne U XMMHUYECKUE CBOMCTBA MarHus M Kajuplus. Baxueinime
COCAMHEHUS KaJbIlus (OKCHJ, TUIAPOKCHI, coiH). *JKECTKOCTh BOABI M CIIOCOOBI €&
yCTpaHeHus. *

AnroMuHMN: TookeHUue B llepnoandyeckon cHCTEME XUMHUYECKHX 3JIEMEHTOB
J. N. MeHnneneeBa; cTpoeHuME aroma; HaxoxaeHue B mpupone. Dusznueckue u
XUMHUYECKHE CBOWMCTBA alfOMUHMI. AMQOTEpHBIC CBONCTBA OKCHIA M THAPOKCHIA
AJFOMUHUSL.

Kenezo: mnonoxenue B Ilepuoguyeckol CHCTEME XHUMHUYECKHX DIEMEHTOB
J. I. MenneneeBa; CTpO€HHME aroMa; HaxOXICHWE B npupone. Pusmyeckue u
XUMHUYECKHE CBOMCTBA Kelie3a (B3auMOJAECHCTBUE C METalIaMH, KUCJIOTAMU U COJISIMU).
Oxkcupapl, tuapokcuasl u conu xeneza(ll) wm xenmeza(Ill): cocraB, cBoiicTBa H
*monydenue. *

XVMMHUYECKHI SKCTIEPUMEHT: 03HaKOMJIEHHE ¢ 00pa3liaMyi METaJJIOB U CIJIABOB, UX
(bu3HUEeCKUMHU CBOMCTBAMU; WM3y4Y€HHE PE3YJIHTATOB KOPPO3UU METAIOB (BO3MOMKHO
UCIIOJIb30BaHNE BUIEOMATEPHATIOB), OCOOEHHOCTEH B3aMMOICHCTBUS OKCUIA KaJbLIUs U
HATpHs C BOAOU (BO3MOKHO UCMOJb30BaHUE BUIEOMATEPHAIIOB); UCCIIEIOBAHUE CBOMCTB
AKECTKOW BOJBI, Ipoliecca TOPEHHs Keje3a B KUCIOopoAe (BO3MOKHO HCHOJb30BAHUE
BUJIEOMATEpPUAIIOB); MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX pEaKIUi HA UOHBI (MarHus,
Kanplusl, amroMuHus, nuHKa, keneza(ll) m kenmesza(Ill), memu(Il)); nabmoneHue u
ONMCAHUE MPOLECCOB OKpPAUIMBAHUS IUIAMEHM HMOHAMHM HATpUSA, Kajdusg M KaJbIUs
(BO3MOKHO HCITOJIb30BaHUE BUIEOMATEPUANIOB); UCCIIENOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U TUAPOKCHAA LIMHKA; PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110
Teme « BaxxHeuIme MeTaibl U UX COSTUHEHUSD.

XUMHS U OKPYXKaroIas cpeaa
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*HoBble maTepuanbl U TEeXHOJOTHMU. BemjectBa m Martepualibl B MOBCEIHEBHOM
KU3HU YelloBeKa. XHMHS M 370poBbe. be3omacHoe HCIOJIb30BAaHUE BEUIECTB WU
XUMUYECKUX peakuut B ObiTy. [lepBas mnomomp nOpu  XUMHUYECKHX OXKOTaX
1 oTpaBiieHUsIX. OCHOBBI FIKOJOTHUUECKON I'PAMOTHOCTH. *

*XUMUYeCKoe 3arpsi3HEHUE OKpYKaroume cpeasl (mpeaenbHas JOMycTUMast
koHueHTpanus BemectB — [1JIK). Poibs XxumMuu B penieHnn 3KoJ0ruaeckux npoosem. *

*[IpupoaHble MCTOYHUKHU YTIEBOAOPOAOB (Yyrojiib, NPUPOAHBIN Tra3, HEPTH),
MPOAYKTHI UX MEPEPaOdOTKHU, UX POJIb B OBITY M MPOMBIIIUIEHHOCTH. *

XUMHUYECKUN IKCIICPUMEHT: U3y4YeHHE 00pa3lioB MaTepHaioB (CTEKIIO, CILUIABbBI
METAaJIJIOB, IOJIUMEPHBIE MaTepHaibl ). *

MexnpeaMeTHbIEe CBI3U

Peanuzamus MexXnpenMEeTHBIX CBs3€d MpU U3YYEHHMM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BAaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MMOHSITUH, TaK
U TIOHSATUH, SIBISIIOIINXCS CUCTEMHBIMHU [JISI OT/ACIBHBIX TPEIMETOB €CTECTBEHHO-
HAyYHOTO ITUKIIA.

OO0muIre eCTeCTBEHHO-HAYYHBIC TIOHSTHS : HAYIHBIN (PaKT, THTIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KiacCU(UKAIMsa, TEePUOJANIHOCTh, HAOIIOIEHNE, JKCIICPUMEHT,
MOJICTMPOBAHKE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIA d(PQeKT, TexHomorus,
MaTEPHAITBI.

duznka: MaTepusi, aTOM, AJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, W30TOIIHI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, SJICKTPUYCCKUHN 3apsijl, MPOBOJIHHUKH, TOTYIPOBOTHUKH,
JUDIICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSTHUE BEIECTBA,
ra3, pacTBOp, PacCTBOPUMOCTb, KPUCTAJUIMYECKAsl pPENIETKa, CIUIaBbl, (U3HUECKUE
BEJIMYUHBI, €AUHUIBI HU3MEPEHHs, KOCMHYECKOE MPOCTPAHCTBO, IUTAHETHI, 3BE3IBI,
ConHxue.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, HIKOCUCTEMA, MHHEPAIHHBIC
yI0OpEHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHLHBIC BEIECTRA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpaNIbl, TOPHBIC MOPOJBI, TOJIE3HBIC
HCKOMaeMbI€, TOTUTUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA YUEBHOTI'O ITPE/IMETA
«X1MUA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

B menom pesynbraThl ocBoeHus oOydarommmucs ¢ 3IIP yduebHOro mpeamera
«XuMHUs» JNOKHBI COBIIAJaTh C pesyiabraramu denepanbHOl paboueid mporpaMMbl
OCHOBHOTO 0011eTr0 00pa3oBanus. Hanbosnee 3HAYMMBIMU SIBIISIIOTCS :

JIMYHOCTHBLIE PE3VJIbTATDI:

JIM4HOCTHBIE PE3YJIBTATHI OCBOEHUS IIPOrPAMMBI OCHOBHOT'O OOIIEr0 00pa30BaHus
JOCTUTAIOTCA B XO0J€ OOyYeHHMs XHUMHUHM B €IMHCTBE Y4eOHONW M BOCHIHMTATEIHHOMN
JNEATENIbHOCTU B COOTBETCTBUU C TPAAULMOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMHU, IPUHATHIMU B 00IIIECTBE MTPaBUIaMHU U HOPMaMHU

ITOBCACHUA U CHOCO6CTBYIOT mponeccaM CaMOIIO3HAHHA, CAMOPAa3BUTHA U COLUATIN3 Al
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00y4Jaromuxcs.

JlnunocTHBIE pe3yabTaThI OTPaXKAIOT FOTOBHOCTh oOyyJaromuxcs
PYKOBOJICTBOBATBHCSI CUCTEMOUM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTALMI U pacIIMpeHHe
OTbITA JIEITEIIBHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YaCTH:

1) maTpuoTUYECKOro BOCIIUTAHMUSL:

IIEHHOCTHOT'0 OTHOIIEHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY H
HAayYHOMY HaCJEAUI0, TOHMMaHUS 3HAUCHU I XUMUYECKON HAYKHU B )KU3HU COBPEMEHHOTO
oOlrecTBa, CHOCOOHOCTH BIAJIETh JOCTOBEpPHOW HHpOpManuend O MepeoBbIX
JOCTHXKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHOM XMUMUU, 3aMHTEPECOBAHHOCTH B
Hay4YHBIX 3HAHUSAX 00 YCTPOICTBE MUpA U OOLIECTBA;

2) rpa)aaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS O COLMAIIbHBIX HOPMAaX U MPaBUIIaAX MEKIUYHOCTHBIX OTHOIIEHUN
B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJE3HOM,
y4eOHO-HCCIIEI0BATENIbCKOM, TBOPUECKON U IPYTUX BUAAX JIESITEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JESATEIbHOCTH  HpPU  BBINOJHEHUH  y4EOHBIX,
MMO3HABATEIbHBIX 33144, BBIMOJHEHUH XUMUYECKUX IKCIIEPUMEHTOB, CO3JJaHUN YUEOHBIX
MPOEKTOB, CTPEMJICHHUS K B3aUMONOHUMAHUIO M B3aUMOIIOMOIIM B MPOILIECCE ITOU
y4eOHOUM AEeSATETbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE MOBEAEHHUE M TMOCTYNKUA CBOUX
TOBapUIIEH C TMO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MTOCTYIIKOB;

3) LEHHOCTHU HAYYHOI'O MO3HAHUS:

MUPOBO33PEHUYECKUX MPEACTABICHUN O BEIIECTBE W XHWMHYECKOM peakluu,
COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABISIONIMX OCHOBY
IUIsT TOHUMAaHUSI CYHIHOCTM HAay4YHOW KapTHUHBI MHUpa, MPEACTaBICHUU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIbI, B3AUMOCBSI3SIX YeJIOBEKa C MPUPOIHON CPENIoH, O
POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIX MOTHMBOB, HANPABICHHBIX Ha MOJYYEHUE HOBBIX 3HAHUHI MO
XUMHH, HEOOXOIUMBIX JUIsl O0OBSICHEHUS HaOII0JaeMbIX MTPOIIECCOB U SBIICHUN;

MO3HABATEIbHON, MHPOPMAIIMOHHON W YHMTATEIhCKOW KYJIBTYPHI, B TOM YHCIIC
HaBBIKOB CAMOCTOSITEILHON padOThl C YUEOHBIMU TEKCTaMH, CIIPABOYHOM JINTEPATYpPOil,
JOCTYITHBIMH T€XHUYECKUMHU CPEACTBAMU MH(DOPMAITMOHHBIX TEXHOJIOTHH;

uHTEpeca K OOYYeHWI0 M TO3HAHWIO, JIF0OO03HATEIHLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K CaMO0Opa30BaHMIO, MPOCKTHON U MCCIIEI0BATEIBCKON JACSITEIBHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHSI OOYUEHHUS B TallbHEHIIIEM;

4) popMupOBaHUS KYJbTYPHI 3J0POBbS:

OCO3HAHHUS LEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOILIECHHS K CBOEMY 370pPOBBIO,
YCTAHOBKM Ha 3J0pOBbIN 00pa3 KM3HU, OCO3HAHUS MOCIEACTBUN U HEMPUATUS BPEIHBIX
MPUBBIYEK  (YIIOTPEOJICHUS  alKOroJisl, HApPKOTHUKOB, KypEeHHUsS), HEOOXOIUMOCTH
coOJIFO/ICHUST TIpaBWJI 0€30MacHOCTH IpH OOpalleHUH ¢ XUMHUYECCKMMH BEIIECTBAMHU B
OBITY U peabHOM KU3HH,

5) TpyAOBOIr0 BOCIIUTAHUSA:

MHTEpECca K MPaKTUYECKOMY HM3y4YeHHMIO Tpodeccuil u Tpyaa pa3iuyHOro poja,
YBaXEHHE K TPYAy M pe3yJbTaraMm TPYAOBOU NESITEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BHIOOpA MHAMBUAYATbHOMN
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TPAEKTOpUU MPOJOJDKEHHUS] O00pa3oBaHUsI € YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMHUHU, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIHEIIHOU
npoeCCUOHANLHON JEATETbHOCTH M Pa3BUTHUS HEOOXOIMMBIX yYMEHUW, TOTOBHOCTH
aJanTUPOBATHCA B TPOJECCUOHATIEHON Cpeie;

6) 5KOJIOTUYECKOTO BOCITMTAHMUS:

AKOJIOTUUYECKH 11€1€CO00PA3HOr0 OTHOIICHUS K TPUPOJIE KaK HICTOUYHUKY KU3HU Ha
3emie, OCHOBE €€ CYIIECTBOBAaHMS, MOHMMAHUS LIEHHOCTU 30POBOIO0 M OE30MacCHOro
oOpaza JKHM3HU, OTBETCTBEHHOIO OTHONIEHUS K COOCTBEHHOMY (U3UUYECKOMY U
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUSI LIEHHOCTH COOJIIOACHUSI IpaBuUil 0€30MacHOro
MOBEJICHUSI PU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYallUAX, YTPOXKAIOUIUX 3J0POBBIO U
JKU3HU IIOJCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJy4YaeMble MNPH H3YUYCHHH XUMHH, IS
pEILICHUs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH NMPUPOAHON CPEAOM, MOBBILIEHUS YPOBHS
AKOJIOTUYECKOH KYJIbTYPhl, 0CO3HAHUSA TTI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX TpoOIieM
U MyTEH UX PEIICHUs TOCPEACTBOM METOA0B XUMUHU;

AKOJIOTUYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IMO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3VJIbTATBI

MeranpenMeTHble pe3yJdbTaThl OCBOEHUS O00pa30BaTENbHON MPOTPAMMBI  TIO
XAMHH OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMU MMO3HABATEIIBHBIMU JICHCTBUSMH, B TOM
1 () (K

1) 6a30BbIC JJOTUUECKUE ACHCTBUS:

BBISIBJISITH TIPUYMHBI U CJIEICTBUS MPOCTHIX XUMHYECKUX SBICHHUI;

OCYIIECTBIISITh CPAaBHEHHE, KIACCU(DUKAIINI0O XUMHUYECKUX BEIIECTB MO 3aJaHHBIM
OCHOBAaHUSAM M KPUTEPHUSAM JIJISl YKA3aHHBIX JIOTHUECKUX OTIEPAIIHii;

CTPOUTH JIOTHYECKOE CYXICHHE MOCTE MPEIBAPUTEIHLHOTO aHAIN3a, BKIIOYAIOIIEe
YCTaHOBIICHHE PUINHHO-CIICACTBEHHBIX CBSI3EH

co3/aBaTh, MPUMEHATHh U MPEOOPa30BbIBATh 3HAKH W CUMBOJIBI, MOJICIIA U CXEMBbI
JUTSI petieHus1 yueOHBIX U TI03HABATEIBHBIX 33/1a4 C MTOMOIIIBIO 11E€/1arora;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE XHMHUYECKHX TMPOLECCOB U  UX
MOCIIC/ICTBUS;

2) 6a30BbIE UCCIIEIOBATEILCKUE JEHCTBHS:

C MOMOIIIBIO TeJ]arora MPOBOJIUTh XUMHUYECKUHN OMBIT, HECIOKHBIM IKCIIEPUMEHT,
JUISl YCTAaHOBJICHUSI 0COOEHHOCTEN 00beKTa N3YUEeHHs], TPUUUHHO-CIIEICTBEHHBIX CBSA3EH
1 3aBUCUMOCTEH 00BEKTOB MEXIY COOOM;

C TOMOINIBI0 TIEAarora WM CaMOCTOSTEIbLHO (HOPMYIHpPOBaTH O0OOIICHHUS |
BBIBOJIBI TIO pe3yJIbTaTaM MPOBEICHHOTO HAOIIOICHUS, OTIbITA;

3) pabota ¢ undopmammei:

BBISBIIATh JeuuuThl MHPOpPMAIUU, NAHHBIX, HEOOXOAUMBIX JIsi PEHICHUS
MMOCTABJICHHOM 3aJ1a4M;

peoOpa3oBeIBATH MHPOPMAITHIO U3 OJTHOTO BUA B APYToM (TAOIUILY B TEKCT U
mp.);

UCKAaTh WM OTOMpaTh MHPOPMAIMIO WM JAHHbIE U3 UCTOYHUKOB C y4E€TOM
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MpEIOKEHHON Y4eOHOM 3a/1auu U 3aIaHHBIX KPUTEPUEB.

OBnajzieHre yHUBEpCATbHBIMU YU€OHBIMH KOMMYHUKATUBHBIMU JIEUCTBUSAMU:

OpraHU30BBIBATh YU4E€OHOE B3aMMOJCHCTBUE B Tpynme (onpenenars oOlue Heu,
pacrpenensTh poiid, JOTOBApUBATLCA IPYT C IPYTOM U T. 11.).

C MOMOIUIBI0 MEJarora Wikl CaMOCTOSITEIbHO COCTaBISATh YCTHBIE U MUCHbMEHHBIE
TEKCThl C HMCHOJb30BAHUEM WJLIIOCTPATUBHBIX MAaTEpPUANIOB JJIsI BBICTYIUICHUS TEpe]
ayIUTOPUEN;

OpraHU30BBIBATh Y4YEOHOE COTPYAHUYECTBO MU COBMECTHYIO JIESITEIBHOCTh C
YUUTEIEM U CBEPCTHUKAMU; pabOTaTh UHAWBUIAYAILHO W B TPYIINE: HAXOAUTH OOIee
pelieHre Y paspemarb KOH(JIMKTHI Ha OCHOBE COrJIaCOBaHMSI MO3ULMNA W ydeTa
UHTEPECOB; POPMYIUPOBATH, APTYMEHTUPOBATh U OTCTAWBAaTh CBOE MHEHHUE;

OLICHUBATh KAYECTBO CBOETr0 BKJAaJa B OOILIUI MPOAYKT, MPUHUMATh U PA3AEIATh
OTBETCTBEHHOCTH U MPOSIBISATh TOTOBHOCTh K MPEIOCTABICHUIO OTYETA IIEPE] IPYMHOi.

OBnajieHre YHUBEPCAIBHBIMU YU€OHBIMU PETYJIATUBHBIMU JIEUCTBUSIMU:

oOHapyxuBaTh M (HOPMYyIUPOBATH Y4YEOHYIO MpoOJEeMy, ONpEeNesaTh Lelb
y4IeOHOM TEeATSIHLHOCTH;

BIIaJIETh OCHOBAMHM CaMOKOHTpOJSI, CAMOOLICHKH, TPUHATHS pEUICHUH U
OCYIIECTBIICHUS] OCO3HAHHOT'O BbIOOpA B Y4EOHOI M NO3HABATEIBHOU 1€ TEIbHOCTH;

COOTHOCUTh CBOM JCHCTBHSI C IUIAHUPYEMBIMHU pe3yJibTaTaMHU, OCYIIECTBISAThH
KOHTPOJIb CBOEM JAESATEIbHOCTH B MPOIECCE JOCTHKEHHS pe3yJbTara, OINpEeesiTh
CIOCOOBI IEUCTBHUI B paMKax MPEIOKEHHBIX YCIOBHM U TpeOOBaHUN, KOPPEKTUPOBAThH
CBOH JIEMCTBHS B COOTBETCTBUU C U3MEHSIOLICICS CUTYAIUEN;

JaBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeaJiaraTh MJIaH €€ U3MEHEHHUS;

MpEeABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPHU PEIICHUH Yy4EOHOM
3a/1a4u;

MMOHUMATh NPUYHHBI, MO0 KOTOPBIM HE OBLI JOCTUTHYT TpeOyeMbId pe3ysbTatr
JESITETHbHOCTH, OMNPEACNITh IMO3UTUBHBICE W3MEHEHUS W HampaBleHUs, TpeOyroniue
JanbpHeHIen paboTsr,

OCO3HAHHO OTHOCHUTBCA K APYTrOMY YEJIOBEKY, €r0 MHEHHIO.

I[TPEAMETHBIE PE3VJIbTATHI

B coctaBe npeamMeTHBIX pe3yJabTaTOB IO OCBOCHUIO 0053aTEILHOTO COEPKaHUS,
YCTAaHOBJICHHOTO JaHHOW denepanbHOM pabodeil mporpamMMol, BBIICISIOT: HAyIHBIC
3HAHUSA, YMEHHS W CHOCOOBI JEWCTBHM, crenuduyeckue il y4eOHOro mpeamera
«XUMHS», BUABI JEATEIHHOCTH MO TOJYYSHHIO HOBOTO 3HAHUA, €r0 MHTEPIIpETAIlHH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIUSIX:

MPEICTABIICHHEe O 3aKOHOMEPHOCTSX W TI0O3HABAEMOCTH SIBICHHUH TPUPOIBI,
MOHNMaHUE OOBEKTUBHOW 3HAYMMOCTH OCHOB XHMHYECKOW HAyKd Kak oOO0JacTu
COBPEMEHHOTO E€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJIbTyphl W TMPAKTHYECCKOMN
TESITETPHOCTH YEJIOBEKA B YCIOBUSAX COBPEMEHHOTO 00IIeCTBA; TOHUMAHKIE MECTa XUMUHN
Cpenu IpyruX eCTeCTBCHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MTOHSATUIHHOTO arapaTa i CAMBOJIMYECKOTO SI3bIKa XUMUH JIJIST
CoCTaBlIeHUs (OPMYJT HEOPTAaHMYECKUX BEIIECTB, YPABHCHUN XUMHYCCKUX PEaKITHil (C
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OMOpoil Ha aJIropuT™M Yy4eOHBIX JEWCTBHUI); BIIaJICHUE OCHOBAMH XHMHUYECKOU
HoMmeHkatypel (IUPAC u TpuBumanbHON) M yMEHUE HUCIOJIB30BATH €€ ISl pelICHUs
y4eOHO-II03HABATENbHBIX 3aJ]ay C MOMOIIbIO YUUTENS; YMEHUE HCIOIb30BaTh MOJEIN
IU1s1 OOBSICHEHUS! CTPOCHHSI aTOMOB U MOJIEKYJI [0 aJITOPUTMY C OIOPOM Ha OIpeeIeHuUs;

MPEJICTABIEHUE O CUCTEME XMMHUYECKUX 3HAHWWA U YMEHHE C MOMOIIBIO YUUTEIIS
MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHUW U1 YCTAHOBJICHHS B3aMMOCBS3E€U MEXKIY
W3yYEHHBIM MATEPUAJIOM W IPU NOJYYEHWH HOBBIX 3HAHHM, a TaKKe€ B MPOLECCE
BBITIOJIHEHUS Yy4YeOHBIX 3aJaHuii W 1npu padoTe ¢ MCTOUYHUKAMH XHUMHUYECKOU
uH(popMaIm, KOTopasi BKIIIOYAET:

BAKHEUIIINE XMMHUYECKUE MOHATHUS: XUMHYECKUN 3JIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, IMPOCTOE W CIOXKHOE BEIIECTBO, OJHOPOJHAS W HEOIHOPOAHAs CMECh,
OTHOCUTEJIBHBIE AaTOMHAasi M MOJEKYJSpHAs MacChl, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHAs Macca, MOJSPHBIM 00BEM, OKCHJ, KHCJI0Ta, OCHOBAaHHME, COJb (CpPEemaHss),
XUMHAYECKAsT pEakKlus, pPEaKkluu COCAUHECHUS, PEAKUUMU PA3JIOKEHUS, pPEaKIuu
3aMelleHus, peakiuu oOMeHa, TeIIoBoi A3(PEeKT peakiuu, 3K30- U SHIOTEPMHUUECKUEC
peaKunu, pacTBOpP, MACCOBAasl AOJISI XMMUUYECKOrO 3JIEMEHTa B COCIMHEHHUHM, MAacCOBas
JIOJIS1 ¥ POLIEHTHAs KOHUEHTPAIMs BEIIECTBA B paCTBOPE, SIAPO aTOMa, SJIEKTPUUECKUN
CJIOM aTtoMa, aToMHas opOuTalb, paguyc aToma, BaJECHTHOCTb, CTENEHb OKHUCJICHUS,
XUMHYECKAST CBSA3b, BJEKTPOOTPHUIATEIBHOCTD, MOJSPHAS W HEMOJSpPHAs KOBAJIEHTHAs
CBSI3b, MOHHAsl CBSI3b, METAJUIMYECKasl CBSI3b, KpUCTA/NIMUECKash pelieTka (aToMmHas,
WOHHAsA, METaJUIMYecKas, MOJICKYJIApHas), WOH, KaTUOH, AHWUOH, BJEKTPOJHUT U HE
ANEKTPOJIUT, AIEKTPOJIUTHYECKAsl JUCCOLMAILMS, PpPEaKUMh HOHHOro OoOMeEHa,
OKHCJINTENIbHO-BOCCTAHOBUTEIBHBIE ~ PEAKLIHUH, OKHUCIUTEIb W  BOCCTAHOBUTEID,
OKHCJIEHHE U BOCCTAaHOBJIEHHUE, DJIEKTPOJIU3, XUMMUUYECKOE pPaBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIE pPEaKlHH, CKOPOCTh XMMHUYECKOW peaKluu, KaTalau3aTtop, MpeAesibHO
nonyctumas konentpanus (I11K), kopposust meranios, CIUIaBsl;

OCHOBOITOJIArarIIMe 3aKOHbI XUMUU: 3aKOH COXpaHEHHs mMacchl, llepuonnuecknii
3akoH JI. 1. MenpaeneeBa, 3aKOH MOCTOSTHCTBA COCTaBa, 3aKOH ABOraipo;

TEOPUU XHUMHHU: aTOMHO-MOJIEKYJIApHAsT TEOpHUsA, TEOPHUS DIEKTPOJIUTHUYECKOU
JUCCOLIMALINM, A TAKXKE IMPEACTABICHUS O HAy4YHBIX METOJAax ITO3HAHWs, B TOM YHUCIIE
SKCIIEPUMEHTAJIBHBIX U TEOPETUYECKUX METOJIaX HCCIEAOBAHUS BEIIECTB U U3yYCHUS
XUMHWYECKUX PEaKIUM;

MPEJICTABIEHNUE O MEPUOANUYECKON 3aBUCUMOCTHA CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc aroma, »BIEKTPOOTPUILIATENIBHOCTh), MPOCTBHIX M CIOXKHBIX BEHIECTB OT
MOJIOXKEHUs 3JeMeHTOB B Ilepuoandeckoil cucreme (B MajibIX MEPHUOJAX U TJIABHBIX
MOATPYIIAX) U SJIEKTPOHHOTO CTPOCHMSI aTOMa; YMEHUE OOBSICHSTH CBSI3b MOJIOKEHUS
aneMeHTa B llepmoamyeckoll cHUCTEME C UYHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XHMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, oOlIee YHCIO 3JIEKTPOHOB),
pacnpenenieHueM JJEKTPOHOB IO JHEPreTUYECKUM YPOBHSIM aTOMOB IIE€PBBIX TpEX
MEPUOJIOB, KaJusl U KaJbIUs; KIACCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI C OMOPON Ha
onpenesieHust GU3NIECKOro CMbICIIAa IUPPOBBIX JAHHBIX NEPUOUUECKOMN TaOIUIIBL;

yMEHHUE KJIacCU(PUIIUPOBATH XUMUUECKUE JIEMEHThI, HEOPTAaHUYECKHE BEIECTBA U
XUMHUYECKHE PEAKIHUH C OMNOpPOM HA CXEMBbI; OINPEAENSTh BAJECHTHOCTh W CTENEHB
OKHCJICHUSI XUMHUYECKHX 3JIEMEHTOB, BUJ XMMHUYECKON CBSI3U M TUIl KPUCTAJUIMYECKON
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CTPYKTYpbI B COEJIMHEHUSIX, 3apsi]l MOHA, XapaKTep CPe/bl B BOJHBIX PACTBOPAaX BEIIECTB
(KUCTIOT, OCHOBAHUI ), OKUCIUTEH U BOCCTAHOBUTEIIb 10 AITOPUTMY YUEOHBIX IEUCTBUK;
YMEHHE XapaKTepu30BaTh C OMNOpPOM Ha cxeMy (Qu3nueckue M XUMHYECKHUE
CBOMCTBa MPOCTHIX BELIECTB (KUCIOPO, 030H, BOJOPO, IpaduT, aamas, KpEMHHUM, a30T,
dhocdop, cepa, XJI0p, HATPUM, KAJIMM, MAarHUN, KaIbITUNA, aTFOMAHHM, )KEJI€30) U CIIOKHBIX
BEIIECTB, B TOM 4YHUCJE HX BOJHBIX PACTBOPOB (BOJA, aMMHUAK, XJIOPOBOJIOPOJ,
CEpPOBOJIOPOJI, OKCHIIBI U TUApOoKcHabl MeTamioB I - [IA rpynn, amomunus, meau (1I),
uuHka, xxeneza (II u 1), okcuasr yrnepona (II u 1V), kpemuus (IV), azora u pocdopa
(I u V), cepol (IV m VI), cepHmcras, cepHas, a3oTucTas, a30THas, (ocdopHas,
yTOJbHasl, KPEMHHEBAsl KUCIOTAa U UX COJIM); ONMKUCHIBAThH C OMOPON Ha TUIAH U KIIIOUEBbIE
CJIOBa; YMEHHE MPOrHO3UPOBATh U XapaKTePU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU
OT WX COCTaBa U CTPOEHHUS IOCJE MPEIBAPUTEIBLHOIO aHajdu3a MOJ PYKOBOIACTBOM
negarora, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX CBOMCTB, BO3MO>KHOCTH
MPOTEKAHUSI XUMUUYECKUX MPEBPAILCHUN B Pa3IMYHBIX YCIOBUSX, BIUSHHUE BEIIECTB U
XUMHUYECKHUX MPOIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOIIYI0 MPUPOIHYIO CPENY;

YMEHUE COCTABIATH MO 00pas3ly, CXeMe, alroOpuTMy Y4eOHBIX IEeUCTBHI
MOJIEKYJISIPHBIE M MOHHBIE YPaBHEHUS peakiuil (B TOM YHCIIE€ peaKluil HOHHOTO 0OMEeHa
U OKHUCJIHMTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMil), WUIIOCTPUPYIOMINX XUMHYECKHE
CBOMCTBa H3YYEHHBIX KJIACCOB/TPYNNI HEOPraHMYECKUX BEIECTB, a TakKke
MOATBEPKAAIONIMUX TEHETUYECKYIO B3aMMOCBSI3b MEXK1y HUMH;

YMEHUE BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O U MOJISIPHYIO MAaccChl
BEILIECTB, MACCOBYIO JIOJI0 XUMHYECKOTO AJIEMEHTa B COCIMHEHUHU, MACCOBYIO JIOJIO
BEIllECTBA B PACTBOPE, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM ra3oB C OMOPOW Ha
oO1ire popMysbl; yMEHUE TPOBOAUTH PACUETHI [0 YPABHEHUSAM XUMUUYECKUX PEaKIui U
HaXO0JIUTh KOJUYECTBO BEIIECTBA, 00bEM U MACCy PEareHTOB WM MPOAYKTOB PEAKIIUU C
omnopoit Ha oOpaszell, aroOpuT™M y4eOHbBIX AEHUCTBUM;

BJIaJICHUE OCHOBHBIMU METOJIJaMH HAY4YHOTO MMO3HaHUs (HaOJI0IeHUE, U3MEPEHUE,
AKCHEPUMEHT, MOJCTUPOBAHUE) MPU HM3YYCHUU BEIIECTB U XUMHYECKHUX SIBICHUU C
OMOpOil Ha adrOpuTM YYEeOHBIX JEHCTBUH; yMmMeHUE CPOPMYIUPOBATH MPOOJIEMYy H
MPEJIOKUTh TyTH €€ PEILICHHs] ¢ TOMOIIIBIO [Te/1arora; 3HaHue OCHOB 0€301MacHON pabOThI
C XUMUYECKUMH BEIIECTBAMU, XUMUYECKON MOCYI0U 1 1a00paTOPHBIM 000PYI0BAHUEM;

HaJu4Yue MPaKTUUECKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHHUS CIEAYIOIINX
XUMUYECKUX JKCIEPUMEHTOB IMOJ] PYKOBOJCTBOM YUUTENS C OOCYXXJEHHEM IIJlaHa
pabOThI UJIN COCTABICHUEM TaOJIHUIIBI:

M3YUYEHUE U ONucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HAKOMJIEHHE C (PU3NYECKUMU U XUMUYECKUMU SBJICHUSIMU;

OMBITHI, WIUTFOCTPUPYIOIINE TPU3HAKU MPOTEKAHUS XUMUUECKUX PEAKIIHA;

M3YyUYEHUE CIOCO0O0B pa3/iesieHHs] CMECe;

MOJIyYEHHE KUCIOPOJa U U3YUYEHHUE €TO CBOMCTB;

MOJIy4YEHHE BOJIOPO/Ia U U3YUYEHHUE €r0 CBOMCTB;

MOJIyYEHHUE YTIIEKUCIIOTO ra3a U U3y4eHUe ero CBOMCTB;

MOJIy4YE€HHE aMMHUaKa U U3yYeHHE er0 CBOMCTB;

MPUTOTOBJICHUE PACTBOPOB C OINPEAECIECHHOW MacCOBOM JO0JIEM PACTBOPEHHOIO
BEILIECTBA;
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UCCIIEIOBAHUE U OINHUCAHUE CBOMCTB HEOPraHUYECKUX BEIIECTB PA3IUYHBIX
KJIACCOB;

MPUMEHEHUE WHIUKATOPOB (JakMyca, MeTuiopaHxa M (eHondTanenHa) s
ompeJieNIeHHs XapaKTepa Cpelibl B paCTBOPAX KUCIOT U IIEI0YEH;

M3YYEHUE B3aUMOJCIHCTBUSI KHCIOT C METalllaMH, OKCHUJAMH METaJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSMHU, COJISIMU;

MOJIy4YeHHE HEPACTBOPUMbBIX OCHOBAHUI;

BBITECHEHHE OJIHOTO METaJlia IPYTUM U3 pacTBOpa COJIH;

uccneaoBanue aMm(pOTEpHBIX CBOMCTB TMAPOKCUIOB ATIOMUHUS U IIMHKA;

pelieHrne  JSKCIEpUMEHTANIbHBIX 3a7ad 1o Teme «OCHOBHBIE  KIIAcChl
HEOPraHUYECKUX COCAUHEHUIN;

pelieHrne  SKCIEPUMEHTANIbHBIX  3a7ad 1Mo TeMe  «ODJIEeKTPOJIUTHYECKas
JUCCOLIALIMS»;

pelIieHre KCIEepUMEHTAIBHBIX 3aJa4y Mo Teme «BaxHeinime HemeTamibl U UX
COCTMHEHUS;

pelieHrne HSKCIEepUMEHTAIBHBIX 3a7ad Mo TeMe «Baxneimme meTamibl U UX
COCTMHEHUS;

XUMUYECKHE IKCIIEPUMEHTBI, WILTIOCTPUPYIOIINE MPU3HAKKU MTPOTEKAHUS pEeaKIUl
HOHHOTO 0OMEHa;

KAueCTBEHHbIE PEAKIMU Ha MPUCYTCTBYIOUIME B BOJHBIX PACTBOpPax HOHBI:
xJopun-, Opomuna-, wuoAua-, cyibdar-, Qocdar-, kapOboHAT-, CHUIHKAT-AaHUOHBI,
TUAPOKCUA-UOHBI, KATUOHbI aMMOHMS, MarHus, Kajblus, alllOMUHUs, *Keje3a (2+) u
xenesa (3+), menu (2+), IKMHKa;

YMEHUE TPEACTABISATh PE3YNbTaThl JKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeIbCTB, TPa(UKOB M TAOIUI] U BBISIBISATH YMITUPUUECKUE 3aKOHOMEPHOCTH;

BIIaJICHUE MpaBUJIaMu 0€30IaCHOTO OOpallleHusl C BEUIECTBAMU, UCIOJIb3YEMbIMU
B IMOBCEIHEBHOM KU3HU, a TAKKE MTPaBUIIAMU MMOBEICHUS B LIEJIIX COEPEKEHUS 310POBBS
U OKpYyXXalolllel MpUpPOIHON Cpeibl; MOHMMaHUE Bpeaa (OMacHOCTH) BO3JEHUCTBUS Ha
KUBBIE OpPTraHU3MBbl OMPEEIICHHBIX BEHIECTB, a TaKXKE CHOCOOOB YMEHBIICHUS W
MPEJOTBPAIICHUSI UX BPEIHOIO BO3JIEUCTBUSA;, MOHMMAHUE 3HAYEHUS XUPOB, OEIKOB,
YTJIEBOJIOB JIJIsi OPraHU3Ma YeJIOBEKa,;

BIIQJICHUE OCHOBAMHM XUMHUUYECKON TpaMOTHOCTH, BKJIIOYAIOUIEH yMEHUE
MpaBUJIBHO UCIOJIb30BaTh M3YUYECHHBIE BEIIECTBA M MaTepuanbl (B TOM YHCIE,
MUHEpAJIbHbIE YOOpEeHUs], METaIbl U CIUIaBbl, MPOAYKTHI MEpepadOTKu MPUPOIHBIX
HMCTOYHUKOB YTJIEBOJOPOJIOB (YIJsi, MPUPOAHOTO rasza, HedTH) B OBITY, CEIHLCKOM
XO35IUCTBE, HA MPOU3BOJCTBE; YMEHUE MPUBOJUTH MPUMEPHl  MPABUIBLHOIO
MCIIOIb30BaHUS U3YUYECHHBIX BEILIECTB U MAaTEPUAJIOB,;

YMEHUE YCTaHABIMUBATh CBA3M MEXKAY PEaIbHO HAOII0Ia€MBIMU XUMHYECKUMU
SABJICHUSIMA M TIpolleCCaMU, MPOUCXOJAIIMMU B MAaKpO- MU MHUKPOMHUpPE, OOBICHATH
MPUYMHBI MHOTO000Opa3usi BEIIECTB; YMEHHE WHTETPUPOBAThH XUMUUYECKUE 3HAHUSA CO
3HAHUSIMH IPYTUX YYEOHBIX MIPEIMETOB C MOMOIIBIO Me1arora;

npeacTaBieHue o cdepax NpoPEeCcCUOHATBHON NIESITENbHOCTH, CBSI3aHHBIX C
XUMUEH U COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMHU Ha JJOCTHUKEHUSX XUMUYECKOU
HayKH; HAJIMYKME OMbITa pabOThl C PA3IMUYHBIMU UCTOYHUKAMU UHPOPMAIIUU 110 XUMUU
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(HayuHO-TIOMYJISIpHAS. JIUTEpaTypa, CIOBAapH, CIPABOYHUKHU, HHTEPHET-PECYpPCHI) C
OMOpOI Ha aNTOPUTM: YMEHUE OOBEKTHUBHO OIIEHMBATh MH(GOPMAIIMIO O BEIIECTBAX, MX
MPEBPALIECHUAX U IPAKTUYECKOM TPUMEHEHUH.

TpeOoBanusi K TMpPeIMETHbIM pe3yJbTaTaM OCBOEHUS Y4YEOHOro mpeamera
«Xumus», pacrpeaeraeHHbIe 0 rojaM 00yUeHHUs

PesynbTathl Mo romam (GOpMYJIHUPYIOTCS O MNPUHIUNY J100ABICHHUS HOBBIX
pe3yJIbTaTOB OT roja K oAy, YK€ Ha3BaHHBIE B MPEIBIAYIIMX roJax MO3UIUHU, KaK
MPaBUJIO, IOCJTOBHO HE MOBTOPSIOTCS, HO YUYUTHIBAIOTCS (pe3yJIbTaThl OUEPETHOTO roja
[0 YMOJYAHUIO BKIIFOYAIOT PE3yJIbTaThl MPEAbIIYIIUX JIET).

8 KIIACC

pPacKpbpIBaThb CMBICI OCHOBHBIX XWMHWYECKUX TIOHATUW: aToOM, MOJIEKYJa,
XUMUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOJHAS U
HEOJHOPOJHAsA), BaJICHTHOCTb, OTHOCUTEJNIbHAs aTOMHasi W MOJIEKYJsIpHass Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas JOJISI XUMHUYECKOTO 3JIEMEHTA
B COCAMHEHWH, MOJSIpHBIA  OO0BEM, OKCHUJI, KHUCIOTa, OCHOBAaHHUE, COJlb,
*3EeKTPOOTPULIATETLHOCTE ¥, CTEIIEHb OKHCIICHUS, XUMHYECKAS peakuus,
KJaccupUKausl Ppeakluuil: peaklru COEJUHEHHUS, PEaKIHH pPa3loKeHUs, peaKkuu
3aMelIeHns, peakiiuiu 0OMeHa, 3K30- U SHJIOTEPMUYECKHUE peakuu; *TernoBoil 3pdext
peakiuu™®; sapo aroMa, 3IEKTPOHHBIN €0 aTomMa, aTOMHasi OpOUTallb, paJuyc aToma,
XUMHYECKASI CBA3b, MOJSAPHAS U HEMOJSPHAS KOBAJICHTHAsI CBSA3b, MOHHAS CBA3b, WOH,
KaTHUOH, aHWOH, PAacTBOp, MaccoBas J0Js BellecTBa (MPOLIEHTHAs KOHIICHTpAIUs) B
pacTBope;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUUYECKUX MOHATUH (cM. 1. 1) u
MIPUMEHSATH 3TU MTOHATUS MPHU ONMCAHUU BEIIECTB U UX NMPEBPALLCHUI;

UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJISI COCTaBJI€HUS (OPMYyN BELIECTB,
MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIUi, F3JIEKTPOHHOTO OajaHca;

ONpENIEeNATh BAJJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUAX; CTETIEHb
OKHUCJICHUS 3JIEMEHTOB B OMHApPHBIX COCIMHEHUSIX C OMOPOM Ha ONpPEAENICHHs, B TOM
YUCJI€ CTPYKTYPUPOBAHHBIE;, IPUHAICKHOCTh BEIIECTB K OIPEACIEHHOMY KJIAcCy
coenmuHEeHU 1o (opmynaMm; BUA XUMHUYECKON CBsI3U (KOBAJICHTHAs W WOHHAsA) B
HEOPraHUYECKUX COCIMHEHUSIX;

MMETh IMPEJCTABICHUE O CHCTEME XMMWUYECKHX 3HAHUM, YMEThb C I[OMOILBIO
yUUTENSd NPUMEHATh CUCTEMY XUMHUYECKMX 3HAHWM, JUUI1 YCTAHOBIIEHUS B3aUMOCBA3H
MEXIy U3yYEeHHBIM MaTEpPHAJIOM U MPHU MOJyYSHUH HOBBIX 3HAHUH, a TaKKe Mpu padboTe
C HWCTOYHHMKAMH XUMHYeCKor wuHPopmarmu. OpHEHTHPOBATHCA B TMOHATHSIX U
OTIepUPOBATh UMU Ha 0A30BOM ypOBHE, TPUMEHSTH MPHU BHITIOJTHEHUN YYEOHBIX 3aJJaHUN
W PEIICHWU PACUYETHBIX 3aJlauy C OMOPON Ha aJITOPUTM yUE€OHBIX AEHCTBUU HM3yUYECHHBIC
3aKOHBI M TEOPHUM: 3aKOH COXpaHeHus Macchl, [lepuoanueckuii 3akoHn /.M. Menaeneena,
*3aKOH TIOCTOSTHCTBAa COCTaBa*, 3akOoH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHsl.
CootHOCUTh 00O3HAYEHUs, KOTOpble MMetoTcsi B Tabmmie «llepuoamdeckas cucrema
xumuuyeckux a3neMeHTtoB . . MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHUKAMU
CTpPOCHHUSI aTOMOB XHMHUYECKHX DJIEMEHTOB (COCTAaB M 3apsAn sjapa, oO0Iiee Yucio
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AJIEKTPOHOB U PACIPEACICHUE UX MO AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBAThL  XUMHUYECKUE JJIEMEHThl; HEOPraHWYECKHE BEIEeCTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3P (EeKTy, M0 U3MEHEHUIO CTENEHU OKHUCICHUS XUMUYECKUX 3JIEMEHTOB) C
OIIOPOM HA CXEMBI;

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOICTBA  BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIAas OMUCAHHUE MPUMEpPAMHU MOJEKYISPHBIX ypaBHEHHUIA
COOTBETCTBYIOIIMX XUMHUYECKAX PEAKIIMI C ONTOPOU HA CXEMBI;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX COCTaBa U CTPOCHUS;
BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBpAIICHUN B Pa3IMUHBIX YCIOBUSIX IMOCIE
MPEeABAPUTEIBLHOIO 00CYKICHUS C MEe1aroroMm;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB;
MAaCCOBYIO JIOJI0 XMMHUYECKOTO 3JIEeMEHTa Mo (popMysie COEMHEHUS; MAaCCOBYIO JIOJIO
BEILIECTBA B PACTBOPE; MPOBOAUTH PACUETHl MO YPABHEHUIO XUMHUYECKOW PEAKIHH C
ONOPOU Ha aJNTOPUTM;

MPUMEHSTh OCHOBHBIE OINEPAIMU MbBICIUTEIbHOW JAESTEIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, OO0O0OIIEeHUE, CHUCTEeMaTh3alus, KilacCu(pUKalus, BbISIBICHUE
MPUYMHHO-CJICICTBEHHBIX CBSI3€M — JJIsl M3y4YeHUS! CBOMCTB BEIIECTB U XMMHUYECKHUX
peakinii; €CTeCTBEHHO-HAy4YHBbIC METOJbl TO3HAHWS — HaOMOIeHNe, W3MEPECHHE,
MOJICIUPOBAHUE, SKCIEPUMEHT *(peasibHbIW W MBICICHHBIA)®* TOJ PYKOBOJCTBOM
nearora,

cleioBaTh MpaBUiIaM IIOJIb30BAHUSI XMMHYECKOM MOCYI0H M J1a00paTOpHBIM
o0opyZoBaHMEM, a Tak)Ke TMpaBHJIaM OOpAIEHHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSIMU TI0 BBITIOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB MO TIOTYYCHUIO U
coOHUpaHUI0 Ta3000pa3HBIX BEMIECTB (BOAOPOAA U KHCIOPOJA), MPHUTOTOBICHUIO
PacTBOPOB C ONPEAEIEHHON MacCCOBOM J0JIEN PaCTBOPEHHOIO BEIIECTBA; IJIAHUPOBATH U
MIPOBOJINTh XUMHUUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEJIOYEH H
KHCIIOT C TOMOIIbI0 WHIUKATOPOB (JakMyc, (eHOonTanenH, METHIOPaHX U Jp.),
MOATBEPKAAIOIINX KAYECTBEHHBIM COCTaB HEOPraHMYECKUX BEUIECTB (KAYECTBEHHBIC
pEeaKIMu Ha MOHBI) O] PyKOBOACTBOM I€/1arora.

9 KJIACC

PACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSATHI: XUMHUYECKHH 3JIEMEHT,
aToOM, MOJIEKyJa, HOH, KAaTHOH, AHWUOH, TMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BaJICHTHOCTb, JJEKTPOOTPHUIATEIIbHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas peakKius,
XUMHUYECKas CBsA3b, *TerioBor 3¢ (deKT peakuuu, MOab*, MOISIPHBIM 00BEM, pacTBOD;
AIEKTPOIHUTHI, HEIJEKTPOIUTHI, DJICKTPOJIUTHUECKAS] JUCCOLMAIIMS, PEAKIUU MOHHOTO
oOMeHa, KaTanu3aTrop, *XHUMHYECKOE paBHOBECHE, OOpaTHMMble W HeEoOpaTHMBbIC
peaknuu’™, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIC PEAKIINH, OKHCINUTENh, BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOIHUsi, amM(pOTEPHOCTh, XUMHUYECKas CBA3b
(KOBaJICHTHAs, WOHHAs, METaJUIMUecKas), KpUCTAJUIMYeCKas pemérka, *Koppo3us
METaJVIOB, CIUIaBbl; CKOPOCTh XHMHMYECKOW peakIuu™®, TMpeaeiabHo IOoMmycTHUMas
koHnentpauus (I11K) BemecTna;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHMYECKUX MOHATUH (cM. m. 1) u
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MPUMEHSITh 3TH OHATHUS MPU OMMCAHUY BEIIECTB U UX MPEBPAILICHU;

UCIIOIb30BaTh 3HAKU M CUMBOJBI i (UKCAlMU PE3yJbTaTOB HAOIIOACHUNH,
cocTaBjieHUs (OpMYJ BEIIECTB U YPaBHCHUN XUMUUYECKUX PEAKIIMM, 3aMuCH JaHHBIX
ycioBuil 3aja4. Mcnonbs3oBats 0003HaueHus1, umeroniuecs B [lepuoandeckoit cucreme u
TabJIuIEe PACTBOPUMOCTH KHUCIIOT, OCHOBAHUN U COJIEH B BOJIE JIJIsl BHITIOJIHEHUS 3a1aHUM.

OMPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKUX DJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa; MNPUHAJICKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy COeIMHEHUM C OMOPOi Ha ONpeIeTICHHUs, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKOW CBsI3M (KOBaJICHTHAs, WOHHAs, METAJJIMYECKAs)) B HEOPraHUYECKHUX
COCIMHEHUAX; 3apsi[i MOHA IO XUMHUYECKOW (opMyie; XapakTep cpellbl B BOJHBIX
pacTBOpax KHUCIOT U IIeJoYeH, *TUN KPUCTAUIMYECKON pPEemETKH KOHKPETHOIO
BemecTBa™;

packpbiBaTh  cMmbIci  [lepmoguueckoro  3akona J[.MI. MengeneeBa wu
JEMOHCTPUPOBATh €ro IMOHWMAaHUE: *OMUCHIBATh U XapaKTEpU30BaTh™ TaOIUUYHYIO
dbopmy Ilepuoguyeckoid CUCTEMbl XHUMHUYECKHX 3JIEMEHTOB: pa3jauyaTh MOHITUS
«rnaBHas noarpynna (A-rpynma)» u «mobouHas noarpynmna (b-rpynma)», manbie u
OOJIbIIIE TIEPUOABI, *COOTHOCHTH * 0003HAUCHUS, KOTOPBIC UMEIOTCS B IMEPUOIUICCKON
Ta0JINIIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKUX DJIEMEHTOB
(cocraB u 3apsia siapa, 001Iee YUCIIO AIEKTPOHOB U PacTIpeIe]ICHUE UX 10 AIEKTPOHHBIM
CosiM); *OOBACHATH™ OOIME 3aKOHOMEPHOCTH B HM3MEHEHWW CBOWCTB XHUMHYECKUX
AJIEMEHTOB U MX COCIMHEHUHN B MpelieflaXx MaJlbIX MEPHOJIOB M TJIABHBIX MOATPYIII C
YYETOM CTPOCHUS UX ATOMOB;

KJIacCU(UIIUPOBATh XUMHUYECKHE OJIIEMEHTHI, HEOPraHWYeCKHe BEIIeCTBA;
XUMUYECKHE peakuuu (MO YHUCIY M COCTaBy Yy4YacTBYIOUIMX B PEAKIMU BEHIECTB, IO
TEIIOBOMY 3P (HEKTy, 10 U3MEHEHHUIO CTETICHEW OKHUCIICHUS XUMUYECKUX DJIEMEHTOB) C
OIMOPOM HA CXEMBI;

XapaKTepru30BaTh (OMHUCHIBATH) OOINME U CIEU(PUIESCKUE XUMHUYECKHE CBOMCTBA
BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAasi OMUCAHUE MPUMEPAMH MOJEKYJSPHBIX U
VOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI C OTIOPOM HA CXEMBI;

COCTaBJISITh YPAaBHEHUS JJIEKTPOJUTHUECKON THUCCOLMALMMU KHUCIOT, IIEJI0Yed U
COJICH; TOJIHBIE W COKpAUIEHHBIE YpaBHEHHUs pEaKUUi HMOHHOTO OOMEHa; ypaBHEHUS
peaKkiuii, MOATBEPKAAIOIINX CYIIECTBOBAHUE T'E€HETHUECKOM CBSI3M MEXK]y BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakiui
MIOCPEJICTBOM COCTABIJICHUS DJIEKTPOHHOTO OallaHCca ATUX PeaKInii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS;
BO3MOKHOCTH MPOTEKaHUs XWMHYECKUX TMPEBPALICHUN TIOCIE MpPEeaBapUTEIbLHOTO
00CYXIEHUS C MeIarorom;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl BEUIECTB;
MacCCOBYIO JIOJIF0 XMMHUYECKOT0 AJIeMEeHTa Mo (opMylie COSAMHEHHMs; MAaCCOBYIO JIOJIIO
BEILECTBA B pPAcTBOpE; MPOBOAUTH PACUETHI MO YPABHEHUIO XUMHYECKOW PEAKIHMH C
OMOPOM HA aJTOPUTM;

CJIeIOBaTh MpaBWJIaM TOJIb30BAaHUSI XMMHUYECKOW TOCYIOM W J1abOopaTOPHBIM
o0opyZoBaHMEM, a TakXKe MpaBHiaM OOpAIllEHHUS C BEIIECTBAMU B COOTBETCTBUU C
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WHCTPYKIMSIMU 1O BBITIOJHEHUIO TA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYyUYECHHUIO U
coOMpaHUIO Ta3000pa3HBIX BEHIECTB (aMMHUaKa U YIIIEKUCIIOro rasa);

MPOBOJUTh PEaKIMU, TOATBEPIKIAIONINE KA4YeCTBCHHBIH COCTAB Pa3IUYHBIX
BEILIECTB: PACMO3HABATh OMNBITHBIM NYTEM XJIOpHUA- OpoMuUA-, HOAWI-, KapOOHaT-,
docdart-, cunukat-, cyabdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHMS M HOHBI H3y4YEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OMEpallid MBICIUTEILHON JEATEIPHOCTH — aHalIu3 |
CHHTE3, CpaBHEHHE, 0000IIeHNE, CHCTEMAaTH3AINIO, BBISIBIICHUE MPUYNHHO-CIIEICTBEHHBIX
CBSI3€H — [ U3YYEHHUSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKINI; €CTECTBEHHO-HAYYHbIC
METO/IbI I03HAHUS — HAOIIO/ICHHNE, U3MEPEHUE, MOJICIUPOBAHKE, IKCIIEPUMEHT (peaabHbIN
Y MBICJICHHBIH).
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TEMATHUYECKOE INTAHUPOBAHUE

Temarnueckoe MIaHUPOBAHUE U KOJIMYECTBO YACOB, OTBOJIUMBIX Ha OCBOCHUE KaXKI0U TeMbl Y4EOHOTO IpeaMeTa « XUMHUSI»
®denepanbHOM alaTUPOBAHHONW OCHOBHOW 00pa30BaTelIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUs OOYyYArOUIUXCS C
3a/IEP’)KKOM TMCUXUYECKOTO Pa3BUTHUS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIMM pazaeiom PDenepanbHoil pabouelt mporpamMMbl
y4ueOHOro npeamera « XuMHs» OCHOBHOM 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO 00111ero oopa3zosanust. [Ipu stom Opranuzanms
BIIpaBe camMa BHOCUTb HM3MEHEHHMSI B COAEpXKAHUE U pachpelnesieHre ydyeOHOro Marepuaja Mo roaam oOydyeHus, B
MOCJIE0BATEIbHOCTh U3YUYEHUSI TEM M KOJIMYECTBO YaCOB HAa OCBOCHME KaKIOW TEMBbI, ONpEACICHUE OpraHUu3alMOHHBIX (opM
oOyuenusi U T.m. OOOCHOBAHHOCTH JIaHHBIX W3MEHEHUU oOlpeAessieTcs BbIOpaHHBIM oOOpa3zoBarenbHOM opranuzanueit YMK,
WHJVMBUAYAJIbHBIMA TCUXO(PU3NUYECKUMH OCOOEHHOCTAMHM KOHKpETHBIX oOyuaromuxcs ¢ 3IIP, creneHbl0 OCBOGHHOCTH HUMU
y4eOHBIX T€M, PEKOMEHAAIUSIMH IO OTOOPY U aJanTaiuy yueOHOro MaTepuaa 1o XMMuH, NpeacTaBlieHHbIMU B [loscHUTEIbHOM
3aIuCKe.

[Ipensiaraem 2 BapuaHTa MPUMEPHOrO TEMATUYECKOTO TUIAHUPOBAaHUS aig oOydarouuiicst ¢ 3IIP: mepBbiii mpenmnonaraet
OCBOEHHE MPOrpaMMbl B MHKJIIO3UBHOM KJIACCE; BTOPOW — B OTAEIBHOM KJIACCE.

1-i1 BapuaHnT

Bcero 136 4, u3 Hux 7 4 — pe3epBHOE BpeEMs

8 KUIACC

(2 4 B HEzemro, Becero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMS)

Hpumeprle TeéMmbl, OcHoBHOe cogepxKaHue OCHOBHble BUAbI AeATEe/IbHOCTU
pacKpbiBalowme AaHHbIW pa3aen obyyvatowmxca

nporpammbil,
M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

Pa3pen 1.IlepBoHauaibHble XUuMUYecKue MOHATHsI(20 1)
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Tema 1. XuMust — BaxkKHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPAKTU4€eCKOH JesaTe/IbHOCTH
YyeJioBeKa

(54)

[IpeaMeT xUMUU.* PosIb XUMUH B )KU3HU YesloBeKa. XUMHUS B
cucteMe HayK. MeTozbl NO3HAHUSA B XUMHUM.*

Tena u BemecTBa. PU3nyecKkue CBOWCTBA BEILECTB. ArperaTHoe
cocTosiHUe BelllecTB. YHCThIe BellecTBa U cMecH. COCOGbI
pa3zenenus cMecedl. Pu3uyeckure U XUMUYECKUE SIBJIEHUSI.
[Ipu3HAKH U yCJIOBUS IPOTEKAHUSI XUMUYECKUX PEAKLUH.
3HAKOMCTBO C TpaBUJIaMH 6€30MaCHOCTH U IpUéMaMu paboThl B
XUMUYECKOH 1ab0opaTOPHH.

JleMOHCcTpanuu

1. JJabopaTopHoe 060py/j0BaHUE.

2. Pa3nnyHble BU/IbI XUMUYECKOH NOCYAAbI.

3. 06pasibl BelleCTB.

4. Coco6b! pasfiesieHus: cMecet (punbTpoBaHMeE, BbIIapHUBaHMUE,
JUCTUJLISAL s, XpoMaTorpadusi).

JlaGopaTopHbIe U MPaKTUIECKUe PaboThl

JlabopamopHbie onblmvl:

Onucanve pU3NUECKUX CBOHCTB BELECTB.

Pa3zesieHre cMecH € TOMOILbI0 MarHUTa.

Ilpakmuueckue pabomol:

Ne 1. JlabopaTopHO€e 060pyZ0BaHHE U TPUEMbI PAOOTHI C HUM.
[IpaBuJa 6e3onacHoOM paboThl B XUMHUYECKOH JIaOOPaTOPHH.
Ne 2. OumncTKa 3arpA3HeHHOM NOBapPeHHOM CoNu
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PackppIBaTh CMBIC/I U3y4yaeMbIX NOHATUH C HOMOILBIO EAArora.

PackppIBaTh posib XMMUU B IPUPO/JIE U XKU3HU Y€JIOBEKA, €€ CBAA3b C JPYTUMU
HayKaMH.

Pa3nuyaTh YKCTBIE BElEeCTBA U CMECH; OJHOPO/IHbIE U HEOJHOPO/HbIE CMECH;

Pa3znuuaTh usnyeckue U XMMHUYECKHe SIBJIEHUS C OOPOH Ha onpeJesieHusl.

OnpenesiTb NPU3HAKU XUMUYECKHUX PEAKLUH U YCI0BUS UX NPOTEKaHUS.

CrnefoBaTh NpaBUJIaM M0J1b30BaHUS XUMUYECKOH OCYJ0H U 1a60paTOPHBIM
060pyl0BaHUEM, @ TAKXKe PAaBUJ/IaM 0OpalleHUs] C XMMHUYECKUMHU Belle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSIMHU 110 BBINOJHEHHUIO IPAKTUYECKUX PAaBOT MO/
KOHTpOJIEM IIeJjarora.

[I1aHUpOBaTh U MPOBOJAUTH XUMUYECKHUH 3KCIEPUMEHT 110 U3YYEHUIO U
ONMCaHUI0 GU3UYECKUX CBOMCTB BELIECTB, CIOCO60B pa3/ie/leHUs cMeceit
Bell|eCTB 10/ PYKOBOACTBOM IleJjarora ¢ 06Cyx/ileHueM IyiaHa paboThl.

Hcnosib30BaTh NpH BhINOJHEHUH YYEOHBIX 33JldHUH U B Tpoliecce
HCCJIeZl0BAaTEIbCKON JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTr0 COZlepKaHMs], ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa noy,
PYKOBOZCTBOM IeAarora.

BoicTpanBaTh pa3BEépHYThIE MHUCbMEHHbBIE U YCTHBIE OTBETHI C OIIOPOH Ha
MHGOpPMALMIO U3 y4eOHHKA U CIPAaBOYHBIX MaTEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YeHHbIN MOHATUHHBIN allapaT Kypca XUMUU



Tema 2. BemectBa
U XMMHYeCKHe peaKnuu
(154)

AToOMBI ¥ MOJIeKYJIbl. XUMUYeCKHe 3J1eMeHThl. 3HAKU (CHMBOJIbI)
XUMUUYECKUX 3/1eMeHTOB. [I[pocThle U c/10KHbIE BellleCTBa.
ATOMHO-MOJIEKYJIIPHOE YYEeHHUeE.

Xumuueckast popmyJia. BasleHTHOCTb AaTOMOB XMMHUYECKUX
3JIEMEHTOB. *3aKOH IMOCTOSTHCTBA COCTaBa BellecTs.*
OTHOCUTe/IbHAast aTOMHasi Macca. OTHOCUTe IbHAsA MOJIEKYJISIpHast
Macca. MaccoBast /10J151 XHMU4Y€eCKOro 3JleMeHTa B CoeIMHEHU .
dusunyeckue U XUMUYeCKUe sIBJeHUsl. XUMUUecKas peakiusl.
[Ipu3HaKH U ycl10BUs NPOTEKAHUS XUMUYECKUX PeaKL M.
XuMUYecKHe ypaBHEHUSI.

Tunbl XUMUYECKUX peaKlui (coeJUHEHHs1, PA3/IoKe HUS,
3aMelleHus], 06MeHa).

3aKO0H COXpaHeHHUsI MacChl BEIL[ECTB.

*M. B. JIoMOHOCOB — y4YE€HBIA-3HIIUKIONEAUCT.*

JAemoHcTpauun

dusnueckue sBJeHUs (pacTUpaHUe caxapa B CTYIKe, KUIIEHUE U
KOH/IEHCALUsl BOJBI U T. 11.).

Xumudeckue siBjeHus1 (ropeHue CBeYH, pa3/ioxKeHHe caxapa,
B3aUMO/IeMICTBHE CEPHOM KHUCJIOTHI C XJIOPUZ0M Gapus,
passioxkeHue ruapokcua Meau(1l), B3aumoericTBre KeJie3a €
cepoii, B3auMo/IeiCTBUeE KeJie3a ¢ pacTBopoM cosiu meau(11)).
OmbIT, WITIOCTPUPYIOLIUN 3aKOH COXPaHEHUS MACChI.

Na6opatopHble U NpakTU4ecKue paboTbl

JlaGopaTopHLIe OMBITHI:

[Ipumeps! GU3UYeCKUX sIBJIeHUH (M/1aBJIeHHe BOCKA, TasgHHE
JIbJA).

[IpuMepbl XUMUYECKUX sIBJIeHUH (TPOKaIMBaHUE MeHOM
MPOBOJIOKH, B3aUMO/IeiCTBHE MeJia C KUCJI0TOMH).

Moziesiu aTOMOB ¥ MOJIEKYJT

Mpaktnyeckas pabota Ne3 MpusHaku NPOTEKAHUA XMMUYECKUX
peakuuit

BbluncneHus

— OTHOCUTEJIbHON MOJIEKYJ/IIPHOU MacChl BELIECTB;

— MaccoBoH A0JIM XUMHW4Y€eCKOr'o 3JIEMEeHTa I10 Q)OpMyer
COeJUHEHHUA.

[IpuMeHSATb ecTeCTBEHHO-HAay4Hble METO/IbI T03HAHUS (B TOM YHC/Ie
HabJ10/ieHYe, MO/IeIMPOBaHUeE, IKCIIEPUMEHT) U OCHOBHbIE ONepaluu
MBICJINTEJILHOH JiesITeIbHOCTH (CpaBHEHUE, KJIacCuUKaLus) A1 U3yYEeHHUsT
BeIECTB U XUMUYECKHUX PEAKIMH C OTTOPOH Ha aJITOPUTM HJIH CXEMY.

PackppIBaTh CMBIC/I U3y4YaeMbIX HOHATUH U 3aKOHOB U IPUMEHSATb 3TH MOHATHS
NPH ONHUCAaHUU CBOUCTB BELIECTB U UX NPeBPAILeHUH C OIIOpOH Ha MJIaH U
KJIIOYeBbIE CJIOBA.

PaznnyaTh Ppusnueckre U XUMUYECKHUE SIBIEHUS, 06'bSICHATD UX CYLHOCTb C TOYKH
3peHHUsI aTOMHO-MOJIEKYJIIPHOTO YYE€HHsI C OTIOPOH Ha ONpesie/IEHUS] U CXEMBI.

OnpezesiTb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX TPOTEKAHUS.

OGBACHATD CYLIHOCTb QU3NYECKUX U XUMUYECKUX SIBJIEHUN C TOUKHU 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYeHHs C UCTI0JIb30BAHUEM BU3yabHOH ONOPBHI.

KrnaccupunupoBaTh XMMHUUYECKHE PEAKIUHU (110 YUC/IY U COCTABY Pearupyroliux 1
06pa3yroLIMXCs BELIECTB) C ONIOPOX Ha CXEMBI.

CocTaBsATh GOPMYJIbl GUHAPHBIX BEIECTB 10 BaJEHTHOCTH U ONPEJEIATh
BaJIEHTHOCTb 10 GOPMYJIaM BEILECTB C ONIOPOH Ha aJIFOPUTM y4YeOHbIX
JeUCTBUM.

PacctaBisiTh K03 UIUEHTDI B YpaBHEHUAX XUMHUUECKUX PEAKLUH C OIIOPOY Ha
QJITOPUTM yUe6HbIX IeICTBUN.

CrnesoBaTh NpaBU/IaM 10J1b30BAHUS XUMHUUECKOH OCY10H U JaGOPAaTOPHBIM
060pyZ0BaHUEM, @ TAK)KE ITPaBUJIaM 0OpalleHus C BEIECTBAMU B COOTBETCTBUU
C UHCTPYKLUSIMHU 110 BbINOJIHEHUIO JIA00PATOPHBIX XUMHUYECKUX ONBITOB MO/
KOHTpOJIEM Nle/iarora.

HWcnosib30BaTh NPH BbIIOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce
UCCJIelOBATEbCKON JIeATEIbHOCTH
Hay4HO-NOMNYJISPHYIO JJUTEPATYPY XUMUYECKOTI'0 COJEPKAaHUS, ClIPAaBOYHbIE
MaTepuaJibl, pecypcbl UHTEpHeTA [10/] pyKOBOJCTBOM NeAarora.

BoicTpanBaTh pa3BEpHYThIE TMUCbMEHHbIE H YCTHBIE OTBETHI C OIIOPOH Ha
MHGOPMALMIO U3 Y4eOHMKA U CIPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIN MOHATUHHBIN alapaT Kypca XUMUU

Pa3pen 2. BaxkHeliIne npeACTaBUTE/IU HeOpPraHudeckux Bemects (30 u)
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Tema 3. Bosayx. Kucnopoga.
MoHsaTne 06 okcupax

(54)

Bo3ayx — cMechb ra3oB. CocTaB Bo3Jyxa.

Kucopos — ajieMeHT U IPOCTOE Belle-

cTBO. 030H — *aJlIoTponHasi MoAupUKanus Kucaopoja.*
HaxoxJeHue KUca0poAa B npupoje, pusnuueckre U XUMHUYECKHe
CBOWCTBa (peaKLUu OKUCJIeHHs], TOpeHHe). Y CI0BUs
BO3HHUKHOBEHHS U peKpalleHus: ropeHus. [loHsiTre

006 OKCHAX.

*Crnoco6bl MoJIyYeHUs KUCJI0POAa B IabopaTOPUU U
npoMbliIeHHOCTH.* [[puMeHeHue Kuciopoga. Kpyrosopor
KHCJI0PO/ia B IPUPOJE.

*TenyioBoH 3¢ PEeKT XUMUUECKOH peaKIUu, TOHSITHE O
TEPMOXUMHYECKOM YPABHEHUH, IK30*- U IHIOTEPMHUUECKUX
peaKIusX.

*ToninBo (HedTh, yroJib U MeTaH). 3arpsi3HeHe BO3/yXa,
Croco6bl €ro nNpeAoTBpaLleHus. YCUIeHHe NapHUKOBOro

3¢ dekTa, pa3pylieHrue 030HOBOrO CJI0.*

JemoHcTpauun

B3aumogeiictBue dpocdopa, cepbl U 3Kesie3a C KUCI0POJ0M
(BO3MOXKHO HCMOJIb30BaHUE BU/EOOMBITOB).
OmnpepesieHUe COlEPXKaHUS KUCJI0PO/ia B BO3AYXeE.
OnbITh], AEMOHCTPUPYIOLIUE YCA0BHSI BOSHUKHOBEHUS U
MpeKpalleHusI TOpeHUsl.

Na6opatopHble 1 npaKTMyeckue paborbl
JlabopaTOPHBIM OMBIT:

O3HakoMJieHMe ¢ 06pa3aMy OKCU/IOB.
[IpakTHyeckas paboTa:

Ne 4. [TosiyueHHEe KUCI0POAA, U3YYEHUE €TI0 CBOMCTB.

Bbluncnenus
— MOJIEKYJISIPHOM MacChl KUCJI0POa M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHUYECKOT'0 3JIEMEHTA
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PackpbIBaTb CMbICJ U3y4aeMbIX IOHSATHH U HIPUMEHSITb 3TU MOHSATHS IPU
OIKCAaHUH CBOWCTB BEILECTB U UX MpeBpallieHH# C UCI0/Ib30BaHHEM OMOPHbBIX
CJIOB U KJIHILE.

XapaKTepu30BaTh (OMUCHIBATB)C ONOPOI HA NIAGH, CXEMY, KPAMKYIO 3aNUCh
COCTaB BO3Ayxa, pU3HUecKue U XHU-MUYeCKHe CBOMCTBA KUCI0PO/a, CIIOCOObI
€ro noJiyuyeHusi, (puMeHeHHe 1 3HaYeHHUe B IPUPO/IE U XKU3HU YeJI0OBeKa.

CpasHusambs peakyuu 2opeHust U Med/s1eHH020 OKUCAEHUS C TIPeIBAPUTEIbHBIM
06CyX/IeHHeM apaMeTPOB CPaBHEHUSL.

Co6upaThb MpUGOPHI AJ1s1 HOJYUEHHUsT KUCI0POAa (BBITECHEHHEM BOJbI U
BO3/yXa).

Pacrio3HaBaTh ONMBITHBIM YTEM KHUCJIOPOJ, IO/ KOHTPOJIEM NeJarora.

Hcnosib30BaTh XMMUYECKYIO CUMBOJIUKY JIJIS1 COCTaBJIEHUST GOPMY.JT BEIL|ECTB,
MOJIEKY/ISIPHBIX YPaBHEHUH XUMUUECKUX PeaKI[Ui C yYacTHEM KUCI0POJa.

OGBSCHATD CYIHOCTb IKOJIOTHUECKUX TPOGJIEM, CBSI3AHHBIX C 3arPsI3HEHUEM
BO3/yXa.

CriefioBaTh MpaBuIaM 6e30MacHO paGoThI B 1aGOPATOPHUH NPH HUCIOIb30BAHUU
XUMUYeCKOU MOCY/ibl ¥ 060pPYA0BaHHUs [10J KOHTPOJIEM II€[arora, a TAkKe
HpaBUJ/IaM 06paLIeHHs C TOPIOYUMHU BELIECTBAMHU B GBITY.

[11aHMPOBATD U OCYLIECTBJISATh HAa MPAKTHKE XUMHUYECKHe IKCIIEPUMEHTHI,
HIPOBOJUTH HAGJIIOAEHHS, IeIaTh BIBO/bI [10 PE3y/IbTaTaM 3KCePUMEHTA MO/,
PYKOBOJCTBOM MeJarora.

Y4yacTBOBaTbh B COBMECTHOH paboTe B rpymIe.

Hcnosib30BaTh NpH BBINOJIHEHUH YUeGHbBIX 33JaHUH U B poliecce
HCCJIeJOBATENIbCKOM [IeITe/IbHOCTH HayYHO-TTOMYJIIPHYIO JIMTEPATYPY
XHMHY€ECKOT0 COZiepKaHus, CIpaBOYHbIe MaTepHaJibl, pecypchl MHTepHeTa moj,
PYKOBOJCTBOM MeJarora.

BbicTpanBaTh pa3BEPHYThIE MUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOH Ha
nHbOpPMAIHIo U3 yyeGHUKA U CIPAaBOYHBIX MATEPUAJIOB C ONOPOH Ha IJIaH,
rpaMOTHO KCI0JIb30BaTh U3y4YeHHbIN MOHATHIHBIH annapat Kypca XdMUH



Tema 4. Bogopoa.
[IoHATHE 0 KUCJIOTAX U COJIAX

(54)

Tema 5. KosmmyecTrBeHHBbIE
OTHOIIIEHHS B XUMHH
(449)

BoJopoJ — 3JileMeHT U pocToe BellecTBo. HaxoxxaeHue B
npupoje, busnvecKre U XMMUYecKHe CBOiCTBa (Ha mpuMepe
B3aUMOJENCTBUS C HeMeTa/UIaMU U OKCUJJAMU METaJIJIOB),
NpUMeHeHHe, *CocoObl NoTydyeHus.*

[ToHATHE 0 KUCIOTAX U COJISIX.

AemoHcTpauumn

[TonyyeHue, cobupaHue U paclo3HaBaHUe BOAOPOJA.
l'openue Bogopoaa.

B3aumopeiictBue Bogopo/a c okcugom meu(1l).

Na6opaTtopHblie U NpaKkTU4eckue paborbl
Jla6opaTOpPHBIH OMBIT:

B3aumMopelicTBUe KUC/IOT € MeTalJIlaMU.
[IpakTHyeckas pabora:

Ne 5. [TonyyeHue BOAOPOAA, U3YYEHUE €T0 CBOUCTB.

Bbluncnenus
— MOJIEKYJISIPHOM MaccChl BellleCcTBa Ha OCHOBAHUHW aTOMHOM
MacChl XUMUYECKUX 3JIEMEHTOB

KonnuecTtBo BemecTBa. Mosib. MossipHas Macca. 3akoH
ABorajipo. MosisipHbIl 06bEM ra30B. PacyéThbl 10 XUMHUYECKUM
ypaBHEHUsIM.

JeMoHCcTpanusa
O6pa3ubl BEIECTB KOJIUYECTBOM 1 MOJIb.

BbluucneHusn

— 06'béMa, KOJIN4eCTBa BE€LECTBA r'a3a 110 ero U3BBeCTHOMY
KOJINYECTBY BellleCTBa WU 06 bEMY;

— 06'béMOB ra3oB 10 YPAaBHEHUIO peaKIIU Ha OCHOBE 3aKOHa
06'béMHbIX OTHOILIEHUH ra3oB
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PackppIBaTh CMbIC/I U3yYaeMbIX HOHATUH U IPUMEHSTh 3TU MOHATHS IPU
ONMCAHUU CBOMCTB BelIEeCTB U UX NpeBpalleHHH.

XapakTepu3oBaTh (ONMCHIBATh) GU3MUECKHE U XUMUYECKHEe CBOMCTBA BOJOPO/a,
CIoco6bl €ro MoJyyeHust, IpUMeHeH1e C OI0POH Ha IJIaH, KPaTKYIo 3aI1Ch,
CXeMy.

Co6upaTb NpubGOP AJ1s NOJIYIEHHUS BOAOPO/A C UCIIO0b30BAaHUEM BU3YaJIbHON
Omopbl

HWcnosib30BaTh XMMHUYECKYH0 CUMBOJIMKY /1JIsl COCTaBJIeHHsI GOPMYJI BEILECTB,
MOJIEKYJ/ISIPHBIX ypaBHEHU N XUMHUYECKUX PeaKI Ui ¢ yyacTHeM BoA0poJa C
ONOpPOH Ha aJIFOPUTM.

CreoBaTh NpaBU/aM 6e30MacHOl paboThl B 1ab0paTOPUHU NPU UCI0JIb30BAHUU
XMUMHUYECKOH MOCY/ibl U 060PYZ0BaHUS I10/] KOHTPOJIEM NI€J]arora., a Takxe
npaBUJIaM 06palieHus C FTOPIOYUMH BEIECTBAMU B ObITY

[I1aHMpOBaTh M OCYLIECTBJISATh HA IPAKTHKE XUMUYECKHE SKCIEPUMEHTH,
NPOBOJUTH HAOJIIOAEHHS, JIe/1aTh BIBO/bI 10 pe3y/IbTaTaM 3KCIIEPUMEHTA M0/
PYKOBO/ICTBOM Ile/Iarora ¢ 06Cy»KJeH1eM IJ1aHa paboThl, C UCIOJIb30BaHHEM
KJIMLIE.

YyacTBOBaTh B COBMECTHOH paboTe B rpymnre.

[I1aHMpOBaTh M OCYLIECTBJISATh HA IPAKTHUKE XUMUYECKHE SKCIEPUMEHTH,
NPOBO/JUTb HAOJIIO/IEHHS, Ie1aTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTA.

YyacTBOBaTh B COBMECTHOM paboTe B rpyImie

PackpbIBaTh CMBIC/I U3yYaeMbIX NOHATHUH U IPUMEHSATD 3TH [TOHATHS, A TAKKE
M3y4eHHbIe 3aKOHbI U TEOPHUH JJIs1 PellleHHsI PAaCYETHBIX 3a/a4 C HOMOILBI0
nezarora.

BbI4HCIATh MOJIIPHYIO Maccy BeLIeCTB; KOJIMUYECTBO BelLleCcTBa, 00'bEM rasa,
Maccy BeILEeCTBa C ONOpoi Ha o6pa3sell, Ha GOPMYJIbL;

[IpoBOAUTH pacyéThl MO YpaBHEHUSIM XUMUYECKUX PeaKLUH C OITOPOH Ha
o6paseL, aJIrOpUTM y4yeOHbIX JeNCTBUN: KOJIMYECTBA, 06'bEMA, MacChl BellleCTBa
110 U3BECTHOMY KOJIMYECTBY, 00'bEMY, Macce peareHTOB WX NPOAYKTOB
peaKLHH.

BricTpauBaTh pa3BépHYThIe MHUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH Ha UH-
dbopmanmio U3 yueGHHKA U CIPaBOYHbIX MaTEPHAJIOB, TPAMOTHO HCII0/1b30BATh
M3y4YeHHbIN TOHATHUHHBIN annapaT Kypca XMMHH C IOMOLIbIO NTeAarora.



Tema 6. Boga. PacTBopbl.
IoHATHE 06 OCHOBAHUAX

(54)

Boga, ee coctas, cTpoeHue, MoJieKy/ibl. Pusnyeckrie CBONUCTBA
BO/Ibl. *AHAJIN3 U CHHTE3 — METO/bl U3yUeHUsI COCTaBa BOZAbL*
XHUMHYECKHe CBOMCTBA BOJIbI

(pasnokeHUe, peaKUK C HATPUEM, OKCUJIOM KaJbIlUsi, OKCUA0M
cepnl V.

CocTtaB ocHoBaHUM. [ToHsITHE 06 UHAUKATOPAX.

*Boja kak pactBopuTesib.* PacTBophL *PacTBopuMOCTh
BelllecTB B Boje.*

*HachblleHHbIE Y HEHACBIIeHHbIe pacTBOPHBL * MaccoBast 10151
BelleCTBa B paCTBOpe.

*PoJib pacTBOPOB B MPUPOJE U B XKU3HU YesioBeka. KpyroBopoT
BO/IbI B IpUpo/ie.* 3arpsi3HeHHe MPUPOJHBIX BoJ. OxpaHa

Y OYMCTKA NPUPOHBIX BOJ.

JAemoHcTpauumn

JJIEKTPOJIU3 BOJIbI; CHHTE3 BOJbl; B3aUMOJENCTBHE BOJBI C
MeTas1amu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BH/leOMaTEPHAJIOB).

PacTBOopeHuUe BEIIECTB € pa3/IMYHON PaCTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUC/IOT U LiesI04€e € TOMOIIbI0
WH/JMKAaTOPOB.

Na6opaTtopHble U NpaKTMYeckue pabotbl

[IpakTHyeckas pabora:

Ne 6. [IpuroToBsieHHe PAaCTBOPOB C ONpe/eIEHHOW MacCOBOH
Jl0J1el pacTBOPEHHOI'O BEILECTBA.

BbluncneHusn
— C UCI1I0JIb30BaHHEM INOHATHA «MaCCOBad [0Jid BelleCTBa B
pacTtBOpe»
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PackppIBaTh CMbIC/I U3yYaeMbIX HOHATUH U IPUMEHSTh 3TU MOHATHS IPU
ONMCAHUU CBOMCTB BELIECTB U UX NTpeBpallleHUH C IOMOILbIO [lefarora.

XapakTepu3oBaTh GpU3NYECKHE U XUMUYECKHE CBOMCTBA BO/IbI, €€ POJIb KaK
pacTBOPUTEJIS B IPUPO/HBIX IPOLECCAX C ONOPOH Ha MJIaH U CXEMY.

CoCTaB/IATh ypaBHEHUS] XUMUYECKUX PeaKIMi C y4acTHEM BOJbI C OIOPOY Ha
CXeMy.

OGBACHATD CYLIHOCTb 3KOJIOTHYECKUX NPO06JIEM, CBA3aHHBIX C 3arpsi3HEHUEM
HPHUPOAHBIX BOJ, CIOCOOBI OUUCTKH BOJIbI OT HPUMECEH, MepBhI 10 OXpaHe BOJ,
OT 3arpsI3HEHUsI 10CJIe IPeBAPUTEIBHOrO CTPYKTYPHUPOBAHUS MaTepHasa.

[1y1aHUPOBATh U OCYLIECTBIATD HA IPAKTHKE XUMHYECKHE IKCIEPUMEHTHI,
NPOBOAUTH HAGJIIO/IEHNUS, [Ie/1aTh Bbl-

BO/Ibl 110 pe3yJ/IbTaTaM 3KCIePUMEHTA N0/, KOHTPOJIEM NeJATO0ra, C
HCIO0JIb30BaHUEM KJIHUILIE.

CrnesoBaTh NpaBu/aM 6e30MacHON paboThl B 1a60paTOPUU NPU UCI0JIb30BAHUU
XUMHUYECKOH MOCY/ibl U 060PYZ0BaHUS 10/, KOHTPOJIEM NleJjarora.

[IpoBOAUTD BBIYMCIEHHUS C IPUMEHEHHUEM NOHSTHS «MaCcCOBasi 0151 BEIECTBA B
pacTBope» C onopoi Ha GopMyIbL.

HWcnosib30BaTh NPH BBINOJHEHUH yUe6HBIX 33ZlaHUH U B polecce
HCCJIeJ0BATENbCKOH JIeATEbHOCTH HAYYHO-TIONYJISPHYI0 JIMTEPATyPy
XMUMHUYECKOT0 COJleprKaHMUsl, CHPaBOYHbIE MaTepUalbl, pecypcbl UHTepHeTa
10/ PyKOBO/ICTBOM IeJjarora.

BoicTpanBaTh pa3BEépHYThIE TUCbMEHHbIE U YCTHBIE OTBETHI C OIIOPOM Ha
MHGOPMALMIO U3 Y4eOHMKA U CIIPABOYHbBIX MATEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIH TOHATUHHBIN annapaT Kypca XUMUH [0CJIe
Npe/IBApUTELHOIO CTPYKTYPUPOBAHUS MaTepHasa



Tema 7. OCHOBHbIE KJIACChI
HeopraHu4ecKux
CoeIUHEeHUI

(114)

Knaccudukanusi HeopraHU4ecKUX COeJUHEHUI.

OKcubl: COCTaB, KJaccupUKaus (OCHOBHBIE, KUC/IOTHEIE,
*aMm@oTepHbIe, HecoJieo6pa3yolire Ha pUMepe OKCUAA
yriepoja |l n okenaa asora ll, HomeHksiatypa. [losnyueHue*
OKCH/IOB (B3aMMoZencTeue ¢ BOAOMN, KNCAOTamM, LLesiodamhm).
OcHOBaHUS: COCTaB, K1accudukanus (Les09u U
HepacTBOPUMbIe OCHOBAHMSI), HOMEHKJIATypa.

Kucnotsi: coctas, kaccupukalys, HOMeHK/IaTypa, pu3ndeckue
Y XMMUYeCKUe CBOMCTBA (B3aUMO/IEMCTBYE C OCHOBHBIMU
OKCUJIaMU COJISIMU Ha PUMepe COJISTHOU U CEPHOU KUCJIOT),
*croco6bl moJstydyeHus.* Psil ak THBHOCTH MeTaJLJIOB.

Couu (cpeiHME): HOMEHKJIATYPA, *Coco6 bl MOTydYeHUsT*,
B3aHUMO/IeiCTBHE CoJIeH C MeTa/lJIaMH, KHCJIOTaMH, 1eJI0YaMU U
COJISIMH.

F'eHeTHUeCKas CBSI3b MEXK/Y KJ1aCCaMU HEOPraHUYEeCKUX
coeauHeHul. ['eHeTH4Yeckue psabL [loHATHE 06 aMOTEPHBIX
TUAPOKCUAAX HA TPUMepe [IMHKA U aJIIOMUHUS. XUMUYeCKHe
CBOMCTBA - B3aUMOJEHUCTBHE C KUCJOTAMHU H 1lieJI0YaMH.
PasyioxkeHMe Npy HarpeBaHUU.

JAemoHcTpauumn

06pasibl HEOPraHUYECKUX BEIECTB Pa3/IMYHbIX KJIaCCOB.
BsauMogeiicTBUE pacTBOpa CEPHOM KUCAOThI C OKCU/IOM
menu(Il).

Peak1uusa HelTpaiu3aLuu.

BbITecHeHHe 0ZJHOTO MeTaJlJ1a IPYTUM U3 paCcTBOPA COJIU.

Na6opatopHble 1 npaKTMyeckue paborbl

JlabopaTopHBIe ONBITHI:

B3aumopelicTBUe KHUCIOT € MeTa/lJIlaMU.

[TonyueHre HepaCTBOPHUMBIX OCHOBaHHUH.

B3aumopelicTBre HepacTBOPUMBIX OCHOBAHUH € KUCJOTaMHU.
Pasznoxenue ruapokcuza meau(1Il) mpu HarpeBaHUU.
[IpakTHyeckas paboTa:

Ne 7. PelteHUe 3KcliepvMeHTabHbIX 3a4a4 10 TeMe « OCHOBHBIE
KJIacChbl HeOpraHUYeCKHX CoeJUHEeHUM».

BbluncneHusn
— 10 YPAaBHEHUAM XUMHUYECKUX pea}cuuﬁ

Omnpe/enenne OCHOBHBIX KITACCOB HEOPTAaHUYECKHUX COCMHCHUH O MIa0IIoHy.
CocTaBeHHe CXeM CTPOSHHSI OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COSAMHEHHI Ha
OCHOBE OIpEICTICHHSI.

CocraBienue (popMysT OCHOBHBIX KJIACCOB HEOPTaHHUECKUX COCAMHEHUI 1 Ha3bIBaHHE
HX TI0 MEXIyHAPOIHON U TPUBUAIBHON HOMEHKIIATYPE C UCIIONb30BaHUEM
OIpe/IeNieHust ¥ TaOIHIBI PACTBOPUMOCTH.

KraccudummpoBanne n3ydaeMbIX BEIIECTB [0 COCTABY U CEOLCMEAM C OTIOPOi Ha
OIpeJIEIIEHH s], CXEMbI U TAOJIUIly PACTBOPUMOCTH.

CocraBienue TabIHIbl TEHETUYECKUX PSIOB U cXxeMbl «[ eHeTHYeCKas B3aHMOCBSI3b
OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX COSIAMHEHHI TI0J] PYKOBOJCTBOM II€/Iarora.
IIporuo3upoBaHue CBOWCTB BEIECTB HA OCHOBE OOIINX XUMHUIECKHX CBOMCTB
H3yYEHHBIX KJIACCOB, TPYII BEIIECTB, K KOTOPHIM OHH OTHOCSITCS C UCIIOJIb30BAHUEM
cxeMbl «['eHeTHYEeCKasi B3aUMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHUUYECKHX
COETMHEHU#1» MO PYKOBOICTBOM II€Iarora.

CocraBiieHre MOJIEKY/SIPHBIX YPaBHEHUH PEAKIHi, HILUTIOCTPUPYIOIINX XUMUIECKUE
CBOWCTBA M3YYCHHBIX KJIACCOB U CNOCOObL NOLYYeHUs: BEIIECTB U3Y4CHHBIX KIIACCOB,
IPYIII, & TAKXKE TOATBEPKIAFOIINX T€HETHIECKYIO B3aUMOCBSI3b MEXKIY HUMH, C
OITOPOii Ha BEpOAILHYIO CXEMY B KAYECTBE 3PUTEIILHOM OTIOPHI.

CocraBiieHHe MOJIEKY/SIPHBIX YPaBHEHHUH PEakinii 1o CXeMaM ¢ TPeABapPUTETbHBIM
00CYKIICHHEM BBHIOOpA PEATUPYIOIINX BEIICCTB.

BeruncieHne 1o ypaBHEeHHSIM XUMHYECKUX PEaKiiii KOlMnuecTBa, 00bEMa, MacChl
BEI[ECTBA 10 KOJIMYECTBY, 00bEMY, MacCe PearcHTOB HJIH MPOAYKTOB PEAKIIUH 110

AT OPUTMY.

ITnaHupoBaHKe U OCYLIECTBIICHHE Ha MPAKTHKE XMMHYCCKOTO KCIIEPUMEHTA
HaOJFOICHHS [T0/] PYKOBOJCTBOM YUHTEIs.

DopMyITMPOBaHKE BBIBOIOB 110 PE3yJbTaTaM 3KCIIEPHUMEHTA C UCIIOJIb30BAHHEM
OIOPHBIX CIIOB.

DopMyITUPOBaHKE C TOMOLIBIO [IEarora | BBIMOJIHEHHE MPaBuil 6e30acHON paboThI B
11abopaTopyH MPHU UCIIOIB30BAaHUH XHMHYECKON MOCY/IbI U 000pYIOBaHHSL.
Hcrionb30BaHKe MPH BBIMOIHCHHH yUeOHBIX 3a/IaHUI U B TIpOLiecce
HCCIIeI0BATEIBCKON ICSATENLHOCTH HAYIHO-TIOMYJSIPHON JIUTEPATyphl XUMHUYECKOTO
colepIKaHusl, CIIPaBOYHbIC MaTepHalibl, pecypchl HTEpHETa, OCYIIECTBICHHE BRIOOpa
[0J1 PYKOBOJICTBOM II€/[arora.

BeicTpanBanue pa3BEPHYTHIX MUCHMEHHBIX U YCTHBIX OTBETOB C OMOPOii Ha
uH(pOPMALHIO U3 yIeOHHKA U CIIPABOYHBIX MATEPHAIIOB, IPAMOTHOE HCIIOJIb30BaHHE
M3Y4CHHOTO MOHATHHHOrO armapaTa Kypca XUMUH C UCTIONb30BAaHHEM IUIaHa,
OIOPHBIX CIIOB, AITOPUTMA.

Paszpen 3. [lepuoaudeckuii 3akoH U [lepuoanyeckas cucreMa XuMH4eckux ajiemeHToB /I. . MeHaeieeBa.
CtpoeHue aToMOB. XUuMHU4ecKas CBA3b. OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknuu (15 1)
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Tema 8. Mepuroguueckuii 3aKoH 1
MNepuoaunyeckana cucrema
XUMUYECKUX 3/1EMEHTOB

A. U. Menaene-esa. CtpoeHue
aToma (7 u)

[IepBble NONBITKY KJIACCUPUKALUY XUMUYECKUX 3JIEMEHTOB.
[ToHsiTHe 0 rpynnax CXoHbIX 3J1EMEHTOB (Lle/I04HbIE U
111eJIOYHO3€eMeJIbHbIE METAJIIbI, FaJI0reHbl, THEPTHbIE ra3bl).
*JJIeMeHTbI, KOTOpble 06Pa3yIoT

amMdoTepHbIe OKCHU/BI U THAPOKCHBL*

[Teproandeckuit 3akoH U [lepuou-yeckas cucteMa
XMMUYecKux 371eMeHTOoB /JI. U. MeHzeneeBa. [leproapl, rpynmel,
noArpynnsl. PrU3ndyeckuy CMbICI NOPSAAKOBOr0 HOMepa
3JIeMeHTa, HOMepOB NepHo/ia U rpyNbl.

CtpoeHue aToMoB. CocTaB aTOMHBIX s7iep. *3oTonbL*
JnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 060J104€K aTOMOB NEPBbIX
20 xMMHYeCKHX 3/71eMeHTOB [leproanyeckol cUCTeMbl

1. 1. Menpeneesa.

XapaKTepuCTHKa XMMHUYECKOro 3J1eMeHTa 110 ero M0JI0KEeHUIO B
[Tepuoauueckoii cucreme /. U. Menzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOUCTB 3JIEMEHTOB MaJIbIX
MepHOo/0B Y IJIaBHBIX NOArPYIN B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiakoBoro) Homepa.*

*3Havenue [leproaunyeckoro 3akoHa u [leproauueckoit

CUCTeMbl XUMHYECKHUX 3JIEMEHTOB /151 Pa3BUTHS HayKH U
npakTuku. /I. U. MeHiesieeB — y4YEHBIH, TeIaror ¥ rpakJaHuH.*

JAemoHcTpauumn

KopoTkonepuo/iHasi ¥ JJIMHHONIEpUOUAHAS GOPMBbI
[TepuoauvecKkor cCUCTEMbI XUMUYECKUX 3JIEMEHTOB

. U. Mengeneena.

O3HakoMJIeHHe ¢ 06pa3liaMU MeTaJIJIOB U HEMETAJLJIOB.

Na6opaTtopHble u NpaKkTU4Yeckue paborbl

JlabopaTOpPHBIH ONBIT:

B3anMopelicTBHEe rHIPOKCH/A [IMHKA C paCTBOPAMHU KHUCJIOT U
esioyei
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PackpbiBaTh CMBIC/I IEPUOAUYECKOT0 3aKOHA 10/, pyKOBOACTBOM IleJarora.

[ToHUMaTh cyllecTBOBaHHE NEPUOAUYECKON 3aBUCUMOCTU CBOMCTB XUMUYECKUX
3JIEMEHTOB (M3MeHeHHe PaINyCOB aTOMOB U 3JIEKTPOOTPHULLATETbHOCTH) U UX
CcOoeJJMHEHUM OT MOJIOKEHHUS B IEPUOJUYECKON CUCTEME U CTPOEHHUS aTOMa C
HCII0JIb30BaHUEM CXEM U Ta6JIMII.

YcTaHaBAUBATh CBSI3b MEXKAY M0JI0KEHHUEM 3JIEMEHTA B IEPUOJAUYECKON CUCTEME
Y CTPOEHUEM ero aToMa (COCTaB U 3apsif f/1pa, 061ee YUCJI0 IJTEKTPOHOB U
pacnpejiesieHUe UX M0 3JIeKTPOHHBIM CJIOSIM) 110 06pasiy.

[IporHo3upoBaTh XapaKTep U3MEHEHHUsI CBOWCTB 3JIEMEHTOB U UX COeJUHEHUH 10
rpynnam 1 nepuojam [lepuoaudeckoi cCUCTEMBI C IOMOLIbIO Iefarora.
XapakTepu30BaTb XUMUYECKUE 3JIEMEHTHI IEPBBIX TPEX NEPUOJ0B, KaJlHs,
KaJblivs 110 UX NoJioxkeHuto B [lepuoguueckoit cucteme /l. U. MeHeseeBa.

CiejoBaTh NpaBUIaM 6e30MacHOM paboThl B JAGOPAaTOPUU MPH UCTT0JIb30BAHUHU
XUMHUYECKOH MOCyibl U 060py/J0BaHUS O/ KOHTPOJIEM MeJarora.

BricTpanBaTh pa3BépHYThle MUCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOM Ha
MH}OpMaLHIO U3 y4eOHUKA U CIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHSATUNRHBIN alllapaT Kypca XMMHUH 110CJIe
CTPYKTYPUPOBaHUS MaTepUasa C UCMO0Jb30BaHUEM KJIUILE.

Hcnosib30BaTh MPH BhIMOJHEHHUU yUe6HbBIX 33IaHUH TEKCThI yue6HUKA [OocJie
CTPYKTYypHUPOBaHUS MaTepUasa, ClipaBoYHble MaTepuasl ([lepuoanyeckyto
CUCTEMY XUMUYeCKUX 3/1eMeHTOB /[. . MeHiesieeBa, Tabiuily pacCTBOPUMOCTH
KHCJIOT, OCHOBAaHUH U coJiell B BOJIE, 3JIEKTPOXUMUYECKUN P/l HAPSIKEHU I
MeTaJlJIoB).

Hcnosib30BaTh MPU BhIOJHEHUU yUe6HbBIX 33IaHUH U B IIpoliecce
HCCIe/I0BATENbCKOU JesATeIbHOCTH HayYHO-OMYJISIPHYIO JIUTEPATYPY
XUMUUYECKOT0 COJIep>KaHUsl, CIpaBOYHble MaTepHUasbl, pecypcbl UHTepHeTa moz,
PYKOBO/JCTBOM Ilefjarora



Tema 9. Xumnuyeckas cBA3b.
OKucnAutTenbHo-
BOCCTAHOBUTE/IbHbIE peaKkuumn
(84)

9 KITACC

*JJIEKTPOOTPULATENBHOCTh* aTOMOB XUMHUYECKUX 3JIEMEHTOB.
XvuMuueckasi cBsA3b (MOHHasl, KOBAJIEHTHaAs MOJIIpHast U
KOBaJIEHTHas! HeNoJIsipHasi).

CreneHb OKUC/IEHUS.

OKUCIUTEIBLHO-BOCCTaHOBUTE IbHBIE peakiuu (OBP). [Iponeccer

OKHCJIEHUSI U BOCCTAHOBJIeHUSL. OKUCUTENHU U BOCCTAHOBUTEJIH.

JemoHcTpauun
OKHUCIUTENBHO-BOCCTAHOBUTEJIbHBIE PEAKIUU: TOPEHHE,
peakuyy pa3JioKeHus, COeJUHEHUS

(2 4 B Henento, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMsi)

PackpbIBaThb CMbICJ H3y4YaeMbIX IOHATUH M0/, pyKOBOACTBOM eAarora.

OnpezensiTb BUA XUMHUYECKOU CBSI3U B COEJUHEHUH C UCII0JIb30BaHUEM CXEM.

OnpezensiTb CTeNeHb OKUCIEHUs XUMHUYECKOr0 3JIEMEHTA 10 GopMyJie ero
COeZMHEHUS C UCMI0JIb30BaHHUEM aITOPUTMA.

Onpefensitb 3JieMeHT (BelleCTBO) — OKUCJIUTEJb U 3JIeMeHT (BELIeCTBO) —
BOCCTaHOBHUTEIb.

OGBSACHATD CYIIHOCTh MPOLIECCOB OKUC/IEHHUS U BOCCTAHOBJIEHUS.

CoCTaBJIATh 3JIEKTPOHHBIHN GaJlaHC C YIETOM YUC/Ia OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CoCTaBJIATh YpaBHEHHE OKUC/IUTEIbHO-BOCCTAHOBUTE/ILHOM PeaKIUU Mo
aJTOpPUTMY pa36opa OKUCIUTENbHO-BOCCTAHOBUTEILHON peaKLuH.

Hcnosib30BaTh NpH BHITOJIHEHUH YUeGHbBIX 33/JaHUH TEKCThI y4eGHUKA MOCIe

CTPYKTYPHUPOBaHHUS MaTepHasa, ClpaBoYHble MaTepUabl (IePUOJUUECKYIO
CHCTEMY XMMUYeCKUX 3/1eMeHTOB /|. . MeHie/ieeBa, Tab 1MLy paCTBOPUMOCTH
KHCJIOT, OCHOBAHHUH U COJIeil B BOJiE, 3JIEKTPOXUMHUYECKUH Psi/i HANPSHKEHU
MeTaJlJIoB).

MpumepHble Tembl,
pacKpblBaloLLMe AaHHbIN pa3gen
nporpammbil,

M KOIMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHune

OcHoBHOe cogepxKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyyatowmxca

Pa3gen 1. BemecTBo U XuMnu4yeckue peakuuu (17 1)
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IloBTOpEHME U YTJIYGJ/IEHHE
3HAHUI OCHOBHBIX pa3jeioB
Kypca 8 ksiacca

(54)

[Teproaundeckuii 3akoH. [leproguyeckas cucTeMa XMMHYECKUX
asieMeHTOB /. . MeHiesieeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEeHUH CBONCTB XMMUYECKHUX 3J1eMEeHTOB ITePBBIX TPEX
NepUOZ0B, Ka/Ius, KaJbLUs U UX

coeINHEHUI B COOTBETCTBUHU C [10JI0KEHUEM 3JIEMEHTOB B
NeprUoANYeCcKON CCTeMe U CTPOEHHEeM UX aTOMOB.
Krnaccudukanyst 1 HOMeHK/IaTypa HEOpraHUYEeCKHX BELECTB
(MexyHa-po/iHast M TPUBUAJIbHAS). XUMHUYECKHE CBOMCTBA
BellleCTB, OTHOCAIINXCA K pa3/IMYHbIM KJIaccaM HeOpraHU4eCKUX
CcoeIUHEHUH, UX FreHeTHYecKas CBSI3b HEOPTaHUYeCKUX Bell|eCTB.
CTpoeHHe BellleCTBa: BUJbl XUMUYECKOHN CBA3U U TUIIBI
KPUCTA/JIMYECKUX PELIETOK. *3aBUCUMOCTb CBOMCTB BEILECTB OT UX
cTpoeHus.*

JleMoOHCcTpanuu

1. Mogeu KpUCTaL/IN4eCKUX PeLIETOK HeOpraHUYeCKHX BellecTB.
2. KopoTkonepuoiHas U yIMHHONIEpHO/{HAasA GOpMbI
[Teproandeckoil cUCTEMBI XUMHUYECKUX 3JIEMEHTOB

. . MenpgeneeBa

XapakTepu30BaTb XUMUYECKUE 3JIEMEHTHI IEPBBIX TPEX NEPUOJ0B, KaJIUs U
KaJbLi¥s 110 UX NoJioxkeHuto B [lepuoguueckoit cucreme /[l. U. MeHesieeBa ¢
OIOPOU Ha aJIFCOPUTM.

KnaccudunupoBaTh 1 Ha3bIBaTh HEOPraHUYECKUE BellleCTBa U3yYeHHbIX
KJIACCOB C OMOPOH Ha CxeMy, TabJIHIy PaCTBOPHUMOCTH.

OnuchIBaTh 061[Me XUMUYeCKHe CBOHCTBA BEIECTB PA3J/IMYHBIX KJIaCcCOB,

MO TBEPKJATh CBOMCTBA IPUMePaMU MOJIEKYJISIPHBIX YpaBHEHU N
XUMUUYECKUX peaKLUil c OIOpOH Ha cxeMy.

OnpenensiTb BUA XUMUYECKON CBSI3U U TUIl KPUCTAIJIMYECKON PELIETKU
BELIECTBA C ONOPOH Ha CXeMY.

[IporHo3upoBaTh CBOMCTBA BELLECTB B 3aBUCUMOCTH OT UX CTPOEHHUS MOCIe
npe/iBapUTEJLHOr0 pa3bopa.

BricTpanBaTbh pa3BépHYThble MUCbMEHHBIE U YCTHbIE OTBETHI C ONIOPOM Ha
MH}OpMaLHIO U3 yieOHUKA U CIPABOYHbBIX MAaTEPHUAJIOB, TPAMOTHO
HCII0JIb30BaTh U3y4YeHHbIN MOHATUNHHBIN allnapaT Kypca XMMHUH.

Hcnosib30BaTh MPH BhITOJHEHUU yUeGHBIX 33/IaHUH U B ITpoliecce
HCCJIe[0BATENbCKOM esATeIbHOCTA HayYHO-OMYJISIPHYIO JINTEPATYPY
XUMUUYECKOT0 COZlep>KaHusl, CIpaBOYHble MaTepHUabl, pecypcbl UHTepHeTa
10/, pyKOBOJACTBOM IleJarora.

Tema 1. OCHOBHbIE
3aKOHOMEPHOCTH
XMMUYECKUX peaKI M
(44)

Knaccudukanus XuMUIeCcKUX peaKi|i 1o pa3inyHbIM NprU3HaKaM
(Mo YMCY U COCTaBY Y4aCTBYIOIMX B peaKLMU BELeCTB, ¥110
TenJI0BOMY 3dGEKTY, 10 U3MeHEHHIO CTeNeHeH OKUCIeHH s
XUMHUY€ECKUX 3JIEMEHTOB, 10 06PaTUMOCTH, 110 YIaCTHIO
KaTasusaTopa).*

*JK30- U IHLOTEPMHUYUECKHE PEAKLIUH, TEPMOXUMUIECKHE
ypaBHeHHus1. [IoOHATHE 0 CKOPOCTH XUMUYECKOH peakyuu. [loHATHE O
TOMOTEHHBIX ¥ TeTePOTeHHBIX peakusx. [loHsATHe 06 06paTUMbIX
Y HEO06PATUMbIX XUMHUYECKUX peaKLUsX. [[OHsATHe 0 XUMHYECKOM
paBHOBecuH. PaKTOPBI, BJIUSIOLINE HA CKOPOCTb XUMHUUYECKOH
peakiuH U MoJI0KeHHe XUMUYeCKOro paBHOBeCHs.*
OKHC/IUTEIbHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU (3JIEKTPOHHBIN
6aslaHC OKHUCIUTEIbHO-BOCCTAHOBUTEILHOM peakLuu).

JleMOHCTpanuu

1. 3aBUCUMOCTb CKOPOCTH XMMUYECKOM PEaKI[UHU OT Pa3JIUUHbIX
¢$aKTopoB.

2. Bo3geiicTBHeE KaTaJM3aTOPa Ha CKOPOCTh XUMHUYECKOH peaKLHH.
3. [IpuMepbl HeOGPATUMbIX U 06PATUMBIX PEAKLHH.

4. CMellleHHEe PAaBHOBECHUST XUMHUYECKOH peaKLuu.

BeruuciaeHus
— KOJINYEeCTBA BeleCTBa, 06'béMa U MacChl peareHTOB WU
MPOAYKTOB 10 ypaBHEHUSIM XUMHUYECKUX peaKL Ui

PackppIBaTh CMbIC/I U3yYaeMbIX HOHATUH U IPUMEHSATh 3TU MOHATHS IPU
ONMCAHUU CBOMCTB BelleCTB U UX NpeBpalleHHH.

KrnaccupunupoBaTh XMMHUUYECKHE PEAKLIMU 110 PA3/IMYHBIM PU3HAKAM.

YcTaHaBIMBaTh 3aBUCHMOCTb CKOPOCTH XUMHUYECKOH PEAKLIMH OT Pa3IMYHbIX
baKkTOpOB N0/ pYKOBOJCTBOM YYUTEJIA.

[IporHo3upoBaTh BO3MOXKHOCTH NPOTEKAHUSA XUMUYECKHX NTPEBpaleHUN B
Pa3/IMYHBIX YCI0BHUSIX NOCJIE IPeABAPUTEIbHON pabOTBhI.

OnpeneiTh OKUCJIUTEIDb U BOCCTaHOBUTEb B OBP.

CoCTaBJ/IATH 3JIEKTPOHHBIH 6aJIaHC peaKIHH.

[Ipon3BOAUTH BEIYUCJIEHUS 10 XHMHUYECKUM YPaBHEHUSM I10 AJIFOPUTMY.

BricTpanBaTh pa3BEépHYThIE TMUCbMEHHbBIE H YCTHBIE OTBETHI C OOPOH Ha
MHGOPMALMIO U3 Y4eOHMKA U CTPAaBOYHBIX MATEPHUAJIOB, FPAMOTHO
WCI0JIb30BaTh U3y4YEeHHbIN TOHATUHHBIN annapaT Kypca XUMUH [0CJIe
Hpe/IBApUTEbHOIO CTPYKTYPUPOBAHHUS MaTepHaa.

HWcnosib30BaTh NPH BbINOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce

HCCJIeZlOBAaTEIbCKON JIeATeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIepKaHMUs, ClIPaBOYHbIE MaTepHaJibl, pecypchl UHTepHeTa
N0CJIe KOHCYJ/IbTALUH C I1e1aroroM.
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TeMa 2. JJIeKTPOIUTHY €CKas
AUcCcouManysi. XMuMHYeCKHe
peaxkuuy B pacTBOpax

(84)

Teopust 3/IEKTPOJUTUYECKOHN AUCCOLMATIUU. IJIEKTPOJUTHI U
HEe3JIEKTPOJIUThL. KaTHOHbI, aHHOHbL. *MeXaHHU3M AUCCOLUAIUU
BEIECTB C pa3/IMYHbIMH BUJAMU XUMHUYECKOU CBsi3U. CTeNeHb
Jaucconranuu.* CuibHble U C1abble 3JIEKTPOJIUTHIL.

Peak1yii HOHHOTO 06MEHa, YCI0BUSI UX NPOTeKaHus1. MoHHbIe
ypaBHEHHsI peaKIuii.

XUMHYeCKHe CBOMCTBA KUCIOT, OCHOBAaHHUH U COJIEH B CBETE
Npe/ICTaBJeHUH 06 3JIEKTPOJIUTHIECKON Jucconanuu. Cpea
pactBopa. [loHsITHE 0 TUAPOJIU3E COJIEM.

KauecTBeHHbIE peaKI[U1 Ha KATHOHBI

Y aHUOHBI : XJIOPU/I-, 6POMHUJI, HO3UJI-, CYJIbdaT-, KapboHAT-,
cuMKaT-pocdaT- aHUOHBI, THAPOKCHI-UOHBI KaTHOHbBI aMMOHUS,
MarHus, KaJbliys, aJIOMUHUS, eJie3a 2+, 3+, [UHKa,
NPUCYTCTBYIOIHE B BOAHBIX paCTBOpaX..

JleMOHCTpanuu

JJieKTpudeckasi MpOBOJUMOCTb PACTBOPOB BEIECTB; ABHKEHUE
HOHOB B 3JIEKTPUYECKOM I10JIE.

OTNBIThI, WJTIOCTPUPYIOLIME PU3HAKH TPOTEKAHUSI PeaKIUi
HOHHOI'0 06MeHa.

OTBITHI 10 OTIpeZIeIEHUIO CPe/Ibl B pacTBOpax coJiel (xaopuaa
HaTpHsl, KapOoHATa HATPHS, XJIOPU/A [[UHKA).

JlaGopaTopHble U MPpaKTUYeCKue

paGoTsl

JlabopaTOPHBIM OMBIT:

Ne8Peakuuu HOHHOTO 06MeHa B PacTBOPAx 3J1EKTPOJIUTOB:
cysbdata meau(Il)

U 11€J104HM, Kap6oHaTa HaTPUs U COJITHON KUCJIOThI, pEAKLIUsI

HeﬁTpaanauHH MeXxAy riJpOKCUIOM KaJIud U COJISTHOU KHCJIOTOM.

Ne9. KauecTBeHHble peakuuun Ha MOHbI B pacTBope.
[IpakTHyeckas paboTa:

Ne 1. PemreHue sKcnepuMeHTANbHBIX 33124 110 TEME.
Beruucienus

— M0 YpPaBHEHHUSIM XUMUUECKUX peaKLUH

PacKkpbIBaTh CMBbIC/I H3yYyaeMbIX [IOHSTHH, a TAKXKe CMbICJI TEOPUU
3JIEKTPOJIUTUUECKOH JUCCOLHAL[MH C OTTOPOH Ha CXEMBI.

O6'BSACHATD MPUYUHBI 3JIEKTPOIPOBO/I-

HOCTH BO/JIHbIX PACTBOPOB C MIOMOIIIbIO MleJarora.

CocTaBJIATh ypaBHEHUST JUCCOLUALUY KUCJIOT, LIeJI04YeH U CoJiel, MOJTHbIE
Y COKpallEHHbIEe HOHHbIE YPAaBHEHUSI XUMUYECKUX PeaKIIMil HOHHOTO
o6MeHa.

[l1aHUPOBATh U OCYLIECTBJSTh Ha MPAKTHKE XUMHUYECKUE IKCIIEPUMEHTHI,
NPOBOAUTH HabJIIOIEHUS], IeJIaTh BbIBO/bI 10 pe3yJIbTaTaM 3KCIIEpUMEHTa
1ocJie mpeiBapUTeNbHON PaGoThI.

CnefioBaTh NMpaBu/iaM 6€30MacHoOi paboThl B 1abOpaTOPUH IPU
HCI0JIb30BaHUH XUMHUUYECKOU MOCY/Ibl U 060PYA0BaHUsI 10/ KOHTPOJIEM
nejarora.

[IpoU3BOAUTH BHIYUCAEHUS 10 XUMUYECKUM YPABHEHHUSIM.

BbICTpauBaTh pa3BEPHYThIE MUChMEHHbBIE U YCTHbIE OTBETHI C OMOPOH Ha
MHbOpMaIUIO U3 YIeOHHMKA U CIIPABOYHBIX MATEPHUAJIOB, FPAMOTHO
HCI0J1b30BaTh U3yYEeHHbIN MOHATUHHBIN annapaT Kypca XUMHUH [0CJj1ie
npeiBAPUTEBHOI0 CTPYKTYPUPOBaHHUsI MaTepHUaa.

HUcnoJib30BaTh MPH BBINOJHEHUH YYEGHBIX 3aZlaHUH U B Tpoliecce
HCCJIe/I0BATEIbCKON EATeIbHOCTH HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO0 COZIeprKaHMs], ClIpaBOYHbIE MaTepHaJibl, pecypchbl UHTepHETa
10CJIe KOHCYJ/IbTAIMH C eIaroroM.

Pa3pen 2. HemeTa/Uibl U UX coeUHeHHs (24 1)
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Tema 3. O61asa
XapaKTepUCTHKA XMMHYECKUX
3jieMeHTOB VIIA-rpynnsl.
TanoreHsl

(44)

OG1as xapaKTepPUCTHKA rasoreHoB. 0COGeHHOCTH CTPOEHHS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe AJis1 HUX CTelleHU
oxucsenus. CTpoeHue u pu3nyecKue CBOMCTBA MPOCTHIX

BeLIECTB — rajoreHoB. XMMHUYeCKHe CBOHCTBA Ha TpUMepe Xj10pa
(B3auMojelicTBHE C MeTa/lJIaMH, HEMeTaJ/UIaMH (BO4OPOZOM U
KucaopozoMm),*wenouyamu*). XsopoBogopoa. CosisiHasi KUCIOTa,
XHMHUYeCKUe CBOHCTBA, *noJiyuyeHre npuMmeHeHue. KauecTBeHHbIe
peakL K Ha raJoreHU-UOoHbL */leicTBHE X/10pa U XJIOPOBOZOPOA
Ha OpraHM3M YesioBeKa.* BaxkHelilMe XJIOPUALI U UX HAXOXKAEHUE B
npupoJe.

JleMOHCTpanuu
BupeomaTepuaJibl: rajioreHbl U UX COeJUHEHUS.
O6pa3subl XJIOPU/IOB.

JlaGopaTopHble U MPaKTUIECKHUe PaboThl
JlabopaTOpPHBIHN OMBIT:

PacrosHaBaHue XJI0pH/-HOHOB.

[IpakTHyeckas pabora:

Ne 2. [TosiyyeHUe COJISTHON KUCIOThI, U3yYeHUe e€ CBOMCTB.

BeruucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKL UK.

O6BSCHATD 0611[He 3aKOHOMEPHOCTH B UI3MEHEHUHU CBOYICTB HEMETAJLJIOB U UX
COeJJUHEHUH B pe/ies1aX MaJlbIX IEPUOOB U IJIaBHBIX MOATPYII
[leproaIecKoi CUCTEMbI XUMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCIIOJIb30BAaHUEM CXEMBIL.

XapakTepu3oBaTh GU3NIECKHE U XUMUUECKHE CBOMCTBA IPOCTHIX BELECTB
rajioreHoB (Ha HpUMepe XJI0pa) U CJ0XKHBIX BeleCTB (XJI0POBOJOPOAA,
XJIOPUZIA HATPHS), CIOCO6BI UX MOJIYYEHHUs], TIPUMEHEHHe U 3HaUeHHUE B
HNPUPO/Jie Y )KU3HU YesI0oBeKa MOC/Ie CTPYKTYPUPOBAaHUs MaTepHaa.

OnpezensiTb raJoreHu/-uOHbI B PaCTBOPE C UCMOJIb30BaHUEM Ta6THL{bI
"XapakTepHble peaKI[U1 HAa aHUOHBI".

[11aHUPOBATh U OCYLIECTBJIATH HA IPAKTUKE XUMUYECKHE IKCIIEPUMEHTH],
HPOBOAUTH HAGJIIOAEHUS, AeIaTh BbIBO/bI [0 Pe3y/IbTaTaM 3KCIIEPUMEHTA
HocJie MpeJBapUTeIbHON PaboThl.

Tema 4. O61aa
XapaKTepUCTUKA XUMUYECKUX
3sieMeHTOB VIA-rpynnsl. Cepa
U eé coeguHeHu (5 4)

O61u1as xapakTepyucTrKa 31eMeHToB VIA-rpynnbl. Oco6eHHOCTH
CTPOEHHsI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEeHU
okucaenus. CTpoeHre U Gpu3NYeCKHe CBOMCTBA MPOCTHIX

BeIL|eCTB — KHCJI0POJA U CEPBL.

AnnorponHble MogUUKaLUKU KUCI0POJA U cepbl. XUMUYECKHE
CBOMCTBa cepbl. B3auMo/ieAiCcTBYE C HEMETAJJIAMH - BOJOPOJIOM U
KHCJIOPO/IOM, MeTa/l/IaMU, KOHIIEHTPUPOBAaHHBIMU a30THOH U
cepHoH kucaoTaMu. CepoBOIOPOJ, CTpoeHHe, U3UUECKHe

OGBACHATD 06LIMEe 32aKOHOMEPHOCTH B U3BMEHEHUH CBOKCTB 3JieMeHTOB VIA-
TPYIIbI U UX COeAUHEHU
C yY4ETOM CTPOEeHHsI UX aATOMOB C ONOPOii Ha cxeMy "H3MeHeHHUe PaZUyCOB B
noArpymmnax”.

XapakTepu3oBaTh HU3UIECKHE
Y XMMHUYeCKHe CBOCTBA MPOCTOTO BellieCTBa Cephl U e€ coeJUHeHUM
(cepoBoLOpO/A, OKCHUOB CEePbl, CEPHOM KUCIOTHI, CYIbYATOB), CIOCOOBI KX
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U XUMHUYeCKHe CBOICTBa (KUCIOTHbIE U BOCCTAHOBUTEJ/IbHBIE).
Oxcuzpbl cepbl Kak MpefiCTaBUTENN KUCIOTHBIX OKCH/OB. CepHast
KHCJI0Ta, GU3NIeCKUe U XMMUYeCKHe CBoiicTBa (061ue Kak
npeJCcTaBUTEJIs KJIacca KUC/IOT U *cnequduueckue*), npuMeHeHHe.
CepHHUCTasi KUC/IOTA.

*XHUMUUeCcKHe peaKL 1y, Jiexalliiie B 0CHOBE NPOMBbIIIJIEHHOTO
crnoco6a nosiyyeHusl CEPHON KUCIOThI. AapaThl U POTEKakoLiie B
HUX MPOLIeCCh] (Ha MPUMepe MPOU3BOCTBA CEPHON KUCIOThI).*
Costi cepHOM KUC/IOThI, KaueCTBeHHasl peaKLysl Ha CYJIbdaT-HOH.
Haxox/JeHue cepbl U €€ coeAMHEHUH B TpUpoje. *Xumudeckoe
3arpsi3HeHHe OKpYKaloLlel cpe/ibl COeJUHEHUSIMU Cepbl
(KHC/IOTHBIE LOXKAHY, 3arps3HEHHe BO3/LyXa U BOZOEMOB), CIOCOGBI
€ero npeJoTBpaleHus.*

JleMOHCTpanuu

Kostekyuu (BuzieoMaTepuasbl): cepa U eé coeJMHeHUS.
O6yriBaHKe caxapa noJ JieCTBUeM KOHIL[eHTPUPOBAaHHOU CEpHOM
KHCJIOTBIL.

JlaGopaTopHble U MPaKTUIECKHUe PaboThl

Jla6opaTOpHbIE OMBITHI:

O6HapyxKeHUe CyJIb(paT-UOHOB.

B3anMozelicTBUe pa36aBieHHON CEPHON KUCJIOThI C LIUHKOM.
BoruucieHusa

110 YPaBHEHUSIM XUMUYECKUX PEeaKLUI

MOJIyYeHUs], IPUMeHEHNe U 3HaYeHUe B IPUPO/JIE U XKU3HU YeJIoBeKa C
OTOpOY Ha CXeMy U IJIaH.

OnpefensiTh HaJM4YYeE Cy/IbOaT-UOHOB B PacTBOpe.

OGBACHSTBH CYIIHOCTb 3KOJIOTUYEeCKHX MP06JIeM, CBSI3aHHBIX C TepepaboTKOM
CoeINHEHUH cephbl MTOCJIe CTPYKTYPUPOBaHUsI MaTepUasa.

[l1aHUpOBATh U OCYLIECTBJISITh HA MPAKTUKE XUMUYeCKHe SKCIIepUMEHThI,
MPOBOAUTH HAa6JII0AeHUS], /IeJIaTh BbIBO/BI 10 Pe3y/ibTaTaM 3KCIepUMeHTa.

CnefoBaTh NpaBU/IaM 6e30MacHOM paboThl B IAGOpaTOPUU IPU
HCH0JIb30BaHUU XUMUYECKOU MOCY/Ibl U 060pyA0BaHUS MO/l PyKOBOJCTBOM
nejarora.

[IpoM3BOAUTD BLIYUC/IEHUS 10 XUMUYECKUM YPaBHEHUSIM I10 aJITOPUTMY.

Hcnosb30BaTh MPH BhIMTOJIHEHUU YUe6HbBIX 33/IaHUH TEKCThI yue6HUKA,
cnpaBouHble MaTepuasbl ([lepruoguvecKyto CUCTEMY XUMUYECKUX
asnemeHTOB /. . MeH/ieieeBa, TabJIMIly paCTBOPUMOCTH KUCJIOT,
OCHOBAHUH U COJIEN B BO/JIE, 3JIEKTPOXUMUYECKUH Psifl HANPSKEHUH
MeTaJlJIoB).

HWcnosib30BaTh MPU BbINOJHEHUN yYeOHbBIX 3a/]aHUH U B Ipoliecce
HCCJIeIOBATeIbCKOU JIeTeIbHOCTH HAYYHO-TIONYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO0 CO/ieprKaHuUs, ClIPaBOYHbIe MaTepHabl, pecypchbl UIHTepHeTa
MOCJIe KOHCYJIbTAIUU C [1eIaroroM
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Tema 5. O61asa
XapaKTepUCTUKA XUMUYECKUX
3/ieMeHTOB VA-rpynnbl. A30T,
docdop u ux coeguHeHUs

(74)

OG1as xapaKTePUCTHKA 3JieMeHTOB VA-rpynmnbl. OCOGEHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIE JJIsl HUX CTEIEeHH
OKHCJIEHHUS.

A30T, pacnpocTpaHeHHe B IPUpoe, GU3NYeCKUe U XUMHUYECKHUe
cBoiicTBa. KpyroBopot a3oTta B npupo/e.

AmMuak, ero pusnuueckye U XUMHYECKHEe CBOWCTBA, MOJIyUYeHHe U
npumeHeHue. CoJIM aMMOHUS, X GU3NYECKHEe U XUMHUYECKHUe
CBOWCTBa, NpuMeHeHue. KauecTBeHHasl peaklysl Ha HOHbI aMMOHHS.
A3oTHas KHC/I0Ta, €€ dU3nIecKre U XMMUYeCcKHe cBoiicTBa (061iue
KaK MpeJACTaBUTEJIS KJIacca KUCJIOT U *cerududeckue™).
*A3oTHCTas KUCI0Ta. Mcrnosib30BaHWe HUTPATOB U COJieil aMMOHHUS
B KaueCTBe MUHEPa/IbHbIX Y406 peHH.*

XuMHYecKoe 3arpsi3HeHHe OKpY»Karollel cpe/ibl COeJUHEHUMH
a3oTa (KUC/I0THbBIE JOXK/IH, 3arpsi3HEHUE BO3/yXa, OYBbI U
BO/JI0OEMOB).

docdop, *amnorponHesie Mogudukanuu pocpopa*, pusndeckue u
XHMHYeCKUe CBONCTBA.

Okcup pocdopa(V) u pochopHas Kuca0Ta, pU3NUECKUE U
XHMHUYeCKUe CBOHCTBA, *noyueHue.* *KauecTBeHHasl peakLusi Ha
docoaT-uoHBL*

*Wcnosib3oBaHue ¢pochaToB B KaueCTBE MUHEPAJIbHBIX Y100 peHH.*
3arpsi3HeHHe NPUPOJHBIX BOLOEMOB docdaTamu.

JeMoHCcTpanuu
Konneknuu: pocdop 1 UxX coeJUHEHUS.
B3auMozelicTBHe KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbIO.

JlaGopaTopHble U MPaKTUIeCKUe PaboThl

Jla6opaTOpHbIE OMBITHI:

1. BsauMogelcTBUE CcoJieli aMMOHUS C IIEJIOYbIO.

2. O3HaKOMJIeHHE C 06pa3LaMu a30THBIX U GOCHOPHBIX Y06 peHU .
[IpakTHyeckas pabora:

Ne 10. [TosniyyeHHe aMMUaKa, U3yYeHUEe ero CBOUCTB.

BeruucieHus
[0 ypaBHEHUSIM XUMHUYECKUX peaKL Ui

O6BACHATD 0011e 3AKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB VA-
IPYIIbI U UX COEAMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb GU3NUECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX BELECTB
asota U pocdopa 1 Ux coeJUHEHUH (aMMHUaKa, Colel aMMOHUS, a30THOU
KHUCJIOThI, HUTPATOB, oKkcua pocdopa(V) u pochopHoii KUCIOTHI,
¢docdaToB), ciocobb! UX NMOJTYYEHHUs], IPUMEHEHHE U 3HAYEHHUE B TIPUPO/ie
Y ’KU3HU YeJIOBEKA C UCI0JIb30BAHUEM CXEMBL

OnpeneniTb MOHBI aMMOHUA U PpocdaT-HOHBI B paCTBOPE C UCN0/Ib30BAHUEM
Tab/IMIbl "XapaKTepHble peaKIlui Ha KATUOHBI U aHUOHBI".

OOGBACHATD CYLIHOCTb 3KOJIOTHYECKUX NP06JIEM, CBI3aHHBIX C HAX0XKJEHUEM
coeJjuHeHUH a3oTa U pochopa B OKpYyKaIoIEH Cpejie.

[l1aHUPOBATh U OCYLIECTBJIATD Ha IPAKTHKE XUMHYECKHE 3KCIEPUMEHTHI,
NPOBOAUTH HAGJIIOAEHHS, [IeIaTh BbIBO/bI 110 pe3y/IbTaTaM 3KCIEPU-MeHTa.

CrnesfoBaTh NpaBu/aM 6e30MacHON paboThI B 1ab0paTOPUHU NPU
HCI0JIb30BaHUH XMMHUUYECKOH NOCY bl U 060PYAOBaHUS.

[Ipon3BOAUTL BEIYUCJIEHUS 10 XHMHUYECKUM YPAaBHEHUSIM.

HWcnosib30BaTh NPH BbINOJHEHUH YYeOHBIX 33JdHUH TEKCTBI y4eOHUKA,
CNpaBOYHbIE MaTepHaJibl (IEPUOAUYECKYIO CUCTEMY XUMHUUYECKUX
aneMeHTOB /I, U. MeHesieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U coJieH B BOJe, 3/IeEKTPOXUMHUYECKUH AL HanpsKeHU N
MeTaJlJIoB).

HWcnosib30BaTh NpU BhINOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce

HCCJIeZl0BATEIbCKON JIeATeIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY

XUMHUYECKOT0 COZIepKaHUs, ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa

IocJjie KOHCyJIbTallUU C neJaroromMm

Tema 6. O61as1 XxapaKTepuc-
THKa XMMH4YECKHX 3/1IEMEHTOB
IVA-rpynnbl.

YrjiepoJ 1 KpeMHUH U UX

Yruepog, a/uioTponHble MogubUKALUY TpaduT, aaMas.
B3auMogelicTBYE ¢ MeTalIaMy, HEMETAJJIAMY,
KOHLEHTPUPOBAHHBIMU a30THON U CEPHON KHUCIOTaMH,
pacnpocTpaHeHHUe B IpUpo/ie, pusnyeckue U XUMUYECKHE

O6BACHATD 0011Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB [VA-
IPYIIbI K UX COEAMHEHUH C yYETOM CTPOEHHS UX ATOMOB.

XapakTepu3oBaTb GpU3NYECKHE U XUMUYECKHE CBOMCTBA IPOCTHIX BELECTB
yrJIepojia U KpeMHHUS U UX COeAUHEHUH (OKCH/IOB YIJIePO/a, YTOJIbHOU
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coeJMHEeHUs cBoiicTBa. Axcopbuus. Kpyrosopor yriepoa B npupo/ze. KHCJIOTBI, KAPOOHATOB, OKCH/IA KPEMHHUS, KpEMHUEBOH KHUC/IOTHI,

(8u) Oxcuzpl yriepoja, ux Gusndeckre 1 XMMUYECKHe CBOHCTBA, UX CUJIMKATOB), CIIOCOOBI UX NOJIyYeH s, IPUMEeHEHHEe U 3HaYeHUe B IPUpo/ie
JleAiCTBHE Ha )KMBble OPTaHHU3MBbI, I0JIyYeHHE U IPUMEHEHHE. Y ’KU3HU YeJI0BeKa.
*JKoJIornyecKue NpobJieMbl, CBI3aHHbIE € OKCH0M yriaepoga(IVv); OnpeneniTb KAPOOHAT- U CUJIUKAT-
rUunoTe3a rj106aJbHOro NOTEIJIEHUsI KJIMMaTa; HapHUKOBBIH HOHBI B pacTBOpE.
3dpdekT.* OGBSACHSATD CYIIHOCTb 3KOJIOTUYEeCKHX MPO6JieM, CBSI3aHHBIX C HAXOX/IeHUEM
YrosibHas KUCJI0TA U €€ coY, UX PU3NYECKHE U XUMUYECKHE YIJIEKUCJIOrO Ta3a B OKpY’Kalollel cpeje.
CBOMCTBa, NOJIy4eHHe U NpUMeHeHHe. KauecTBeHHas peakLus Ha WinrocTpupoBaTh B3aMMOCBSI3b HEOPraHUYECKUX COeJMHEHUH yriiepoja u
Kap6OoHaT-HOHBL OpraHUYeCKHX BEIECTB M0/, PYKOBOJCTBOM YUUTEIS.
*[lepBOHayYa/IbHbIE MOHATHS 06 OPraHUYECKHX BEIeCTBAX KaK 0 [I1aHMpOBaTh M OCYLIECTBJISATh HA TPAKTHKE XUMUYECKHE SKCIEPUMEHTH,
COeJIMHEHUSIX yTJIepo/ia: 0COOEHHOCTH COCTaBa U CTPOEHMUS. NPOBOJUTb HAOJIIOAEHHS, IeJIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa
[ToHsiTHe 0 6MOJIOTUYECKH BaXKHBIX BEILIECTBAX: )KHUpaX, OesIKaX, 1ocJie Mpe/iBapUTeIbHOM paboThI.
yryieBozax. MaTepuabHOe e IUHCTBO OPraHUYeCKUX U CrnesfoBaTh NpaBu/aM 6e30MacHON paboThI B 1ab0paTOPUHU NPU
HeOpraHW4ecKHUxX CoeJUHEHUH.* HCI0JIb30BaHUH XMMHUYECKOH NOCY /bl U 060PYA0BAHUS.
*KpeMHUH, ero pusnveckre U XMMUYeCKHe CBOWCTBA (Ha mpUMepe HWcnosib30BaTh NPH BBINOJHEHUH YYeOHBIX 33JdHUH TEKCTBI y4eOHHKA,
B3aUMO/IEMCTBUS C META/UIAMU U HEMETAJIJIaMU), TOJIyYeHUE U CrnpaBoyYHble MaTepuaJbl ([leproANYECKYI0 CUCTEMY XUMHUYECKUX
NpUMeHeHHeE B 3JIEKTPOHHUKe. * aneMeHTOB /. U. MeH/esieeBa, TabIMLy paCTBOPUMOCTH KUCJIOT,
*CoesrHeHUs KpeMHUS B npupoJe. O61ue npeicTaBIeHUs 00 OCHOBaHUH U coJIell B BOJIE, 3/1EKTPOXUMHUYECKUH Psifl HANPSXKEHU I
okcuzie kpeMHusA(IV) 1 kpeMHUeBOH kucaoTe. CUINKATBI, UX METaJlJIOB) N0CJ/Ie KOHCYJIbTAlUH C 1EJATrOrOM.
HCI0JIb30BaHUE B OBITY, MEHUIIMHE, IPOMBIIIJIEHHOCTH. HWcnoJsib30BaTh NpH BbINOJHEHUH YYeOHbIX 33JldHUH U B Ipoliecce
BakHe#1Me CTPOUTENbHBIE MAaTepHAJIbl: KEPAMHUKA, CTEKIIO, HCCJIeZlOBATEIbCKON JIeATeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
LIEMEHT, 6€TOH, KeJie306eToH. [Ipo6.ieMbl 6e30MacHOro XUMHUYECKOT0 COZIepKaHMs], ClIPaBOYHbIE MaTepHraJibl, pecypchl UHTepHeTa
HCI0JIb30BaHUS CTPOUTEJIbHBIX MaTEPHAJIOB B IOBCEJHEBHOU N0CJIE KOHCYJ/IbTALMH C I1e1aroroM.
XKu3Hu*
JeMoHCcTpanuu
Mogei1 KpUCTaI/IMYEeCKUX PEeIIETOK aIMasa, rpadrTa, MOJIEKYJIbI
¢dynnepena.
Apncopbuusi pacTBOPEHHBIX BELECTB aKTUBUPOBAHHBIM YTJIEM.
[IpoTuBoras.
BusieomMaTepuasbl: CUIIMKaTHAs POMBbILIJIEHHOCTb.
Mogeiu MOJIEKYJ1 OpraHU4eCKUX BEIIECTB.
JlaGopaTopHble U IPaKTU4YeCKUe paGoThbI
JlabopaTOPHBIM OMBIT:
KauecTBeHHas peaklysi Ha Kap6OHAT-HOH.
[IpaKkTHYeCKHE PABOTHI:
Ne 11. [TosiyueHHe yrieKUCI0ro rasa v u3y4eHHe ero CBOUCTB.
KauecTBeHHasi peaklusi Ha Kap6OHAT-HOH.
Ne 12. PemeHHe sKkcriepuMeHTa/IbHbIX 33/ja4 10 TeMe «HemeTanibl».
Borunciienus
10 YpaBHEHHUSIM XUMHUYECKUX PeaKL Ui, eCJIM OJIUH U3 peareHToB
JlaH B BH/IEe BOJHOT0 pacTBOPa C U3BECTHOM MacCOBOH J10JIEH.

Pa3pen 3. MeTasutbl U MX coeauHeHus (20 u)
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Tema 7. O6111e cBOMCTBa
MeTaJ/l/IOB
(44)

OG61as xapaKTePUCTHKA XUMHUYECKUX 3J1IEMEHTOB — METAJIJIOB Ha
OCHOBaHHHU UX MOJIOXKeHHsI B [lepruouecKkoil cucTeMe XUMUYECKUX
asieMeHTOB /l. . MeHzesieeBa U cTpoeHuUst aTOMOB. CTpoeHHe
MeTaJ/IOB. MeTasinyecKas CBsI3b U MeTaJl/InuecKast
KpHUCTa/LJINYecKasl peléTKa. JJ1eKTPOXUMHUIECKUH psij
HanpsDKeHUH MeTasu1oB. PU3nvecKre U XUMUYECKHe CBOMCTBA
MeTasl10B. *06111e coco6bl MOIyYeHUs1 MeTaslIoB. [IoHsTHE 0
KOPPO3UH MeTaJLJIOB U OCHOBHBIE CITOCOOBI 3aLUThI OT KOPPO3UH.
CnsiaBbl (CTajib, 4yTYH, AIOPATIOMUHUN, 6pOH3a), UX IPUMEHEHUE B
OBITY U IPOMBILIIEHHOCTH. *

JleMOHCTpanuu

O3HakoMJIeHHe ¢ 06pa3LaMy MeTaJlJIOB U CIJIaBOB, UX
$H3UYEeCKUMU CBOHCTBAMMHU.

Mojien KpUCTalInYeCKUX PeIléTOK MeTaJl/I0B.
BupeomaTepua/ibl: KOppo3usi MeTaJJIOB.

JlaGopaTopHble U MPaKTUIECKHUe PaboThl

JlaGopaTopHbIe ONBITHI:

O3HakoMJIeHHe ¢ 06paslaMHu CIJIaBOB METAJLJIOB.

3aBUCHMOCTb CKOPOCTH peaKI{UU MeTaJla C KUCJIOTON OT IPUPOAbLI
MeTaJlia.

BeruucieHus
— I10 ypaBHEHUSIM XUMUYECKUX peaKL Ui, eC/IM OJJUH U3 peareHToB
COLEPKUT NPUMeECU

PackpbIBaTb CMbIC/ U3y4aEMbIX MOHATUH U TPUMEHSITb 3TH MOHATUS IPU
ONMCAaHUU CBOWCTB BELECTB U UX MpeBpalleHUH.

OO6BACHATDH 0611Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIeMEHTOB-
MeTaJlJIOB U UX COeJJUHEHUH C yYETOM CTPOEHHsI UX aTOMOB.

XapaKTepu30BaTb CTPOEHKE METAJIJIOB, 001I1e GU3NYeCKUe U XUMUYECKHe
CBOMCTBa METaJLJIOB.

XapaKTepH30BaThb 0611H1e ClIOCO6I MOTyYeHUsT METAJIJIOB [TOCJIE
CTPYKTYypHUPOBaHUS MaTepUasa.

CneoBaTh NpaBU/IaM 6e30MacHOM paboThl B IAGOPaTOPUU TPU
HCM0JIb30BaHUU XUMHUYECKOU MOCY/IbI U 060PY/I0BaAHUS.

[IpoM3BOAUTD BLIYUC/IEHUS 10 XUMUYECKUM YPaBHEHUSIM.

Hcnosib30BaTh MPH BhIMOJHEHUU YUe6HbBIX 33/IaHUH TEeKCThI yue6HUKA,
cnpaBouHble MaTepuasbl ([lepruoguvecKyo CUCTEMY XUMUYECKUX
3snieMeHTOB /[. . MeH/ieieeBa, TabJIMIly pacCTBOPUMOCTH KUCJIOT,
OCHOBaHUH U CoJIeX B BOJIE, 3JIEKTPOXUMUYECKUH Psijl HANPSKEHU I
MeTaJlJIOoB).

Hcnosib30BaTh MPH BhIMOJHEHUU yUe6HbBIX 33/IaHUH U B IIpoliecce
HCCJIeI0BaTEIbCKON IeSITeIbHOCTU HAYYHO-ONMYJISIPHYIO JIUTEPATYPY
XUMHUYECKOTO COJIepKaHUsl, CIPaBOYHbIE MaTepHaJibl, pecypchl UHTepHeTa
MocJie NpeiBapUTEbHOM KOHCYJIbTAIUU C [1eJar0OrOM
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Tema 8. BaxxHelimue
MeTaJ/l/Ibl M1 UX COeJUHEeHUs
(164)

[llenoyHble MeTasbl. [lonoxeHue B [lepuoanyeckoit cucteMe
XUMUUYECKUX 3j1leMeHTOB /Jl. U. MeH/iesieeBa, CTpoeHUE aTOMOB.
HaxoxzeHue B nmpupoze.

dusnyeckre U XMMUYECKHe CBOUCTBA (Ha MpUMepe HaTpUs U
KaJvs). OKkcu/ibl ¥ TUAPOKCH/IBI HATPUSA U Kasust. [IpuMmeHeHne
1[eJIOYHBIX METAJIJIOB U UX COeJUHEHUH.

[llenoyHO3eMeIbHbIE METAJLIBI MATHUHN U KaJbLJUH, CTpOEHUE
aToMoB. [losioxkeHue B [leprouueckoil cucTeMe XUMUYECKUX
sneMeHTOB /I. U. MeHiesnieeBa. HaxoxieHue B npupo/e.
dusnveckre U XMMUYeCKUe CBOUCTBA. BaxkHeliMe coe JUHEHUS
KaJbus (OKCUJ, TUAPOKCcU/, cosn). *XKECTKOCTb BOJbI U CIOCOGBI
eé yctpaHeHus.*

Antomunuii. [lonoxenue B [lepuoguyeckoit cucteMe XUMUYeCKUX
3seMeHTOB /l. U. MeH/ieieeBa, cTpoeHUe aToMa. HaxoxeHue B
npupose. Pusnyeckue U XUMUYeCKUe CBOHCTBA. AMPOTepHbIE
CBOMCTBA OKCUJA U TUAPOKCHA.

’Keneso: coctas, cBoiicTBa U nosiyyeHue. [losoxeHue B
[Tepuoaunyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB

. U. MeHpeneeBa, ctpoeHre atoMa. HaxoxjeHre B npupofe.
dusnyeckue U XuMuieckue cBoicta. OKCHU/bI, TUAPOKCH/IBI U COTH
xeste3a(ll)

u xene3a(Ill).

JeMoHcTpanuu

B3auMogeiicTBUe HATpUS C BOJOH.

OkpallliBaHUe MJIaMeHU HOHAMU HAaTPUS U KaJusl.
OkpallvBaHUe MJ1aMeHU HOHAMHU KaJlbIUS.
BsauMoelicTBre OKCH/ja KasbIHs C BOJOM.
BuseoMmaTepuaJibl: TOpeHUe JeJie3a B KUCI0PO/ie U XJIOpe.

JlaGopaTopHbIe M IPAKTHYeCKHe PaGoThI
JlaGopaTopHbIe OMBITHI:

O3HakoMJIeHHe C 06paslaMy aJIlOMUHHUSA U ero CIJIaBOB.
AmdoTepHbIe cBoiCTBa THAPOKCHU/A ANTIOMHUHUSL.
KauecTBeHHbIe peaKL[M{ Ha HOHBI JKeJjie3a.
[IpakTHUeCcKHe pabOThI:

Ne 13. PemeHnue 3KCIIEpHUMEHTaJIbHbIX 3a/la4 110 TeEMe «MeTasnibl».

BeryucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKIuH.

O6BACHATD 0011e 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMEHTOB-
MeTaJlJIOB B IPyNInax ¥ UX COeJUHEHUH C Y46 TOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh GHU3NIECKHE U XUMHUYECKHE CBOMCTBA MPOCTHIX BEILECTB
METAJIJIOB U UX COeJUHEHUH (OKCH/I0B, THAPOKCH/IOB, COJIEH) C onmopoi Ha
CXeMy, CI0COOBI UX MOJIyYEeHHUs], IPUMEHEHHE U 3HAYEHHUE B IPUPOJIE U XKU3HU
YeJsI0BEKA.

Pacnio3HaBaThb € MOMOLIbI0 KAYeCTBEHHBIX PeaKIMi HOHbI METAJIOB (MarHus,
KaJlbILIUs, aJIIOMHUHUS, IIMHKA, XKeJsie3a (2+), xese3a (3+), Mmeau (2+) ¢
HCMO0JIb30BaHUeM TabJIUIbl "XapaKTepHbIe peaKlM1 Ha KATUOHbI".

[I1aHMpOBaTh M OCYLIECTBJISATh HA TPAKTHKE XUMUYECKHE SKCIIEPUMEHTH,
NPOBOJUTb HAOJIIOAEHHS, IeJIaTh BBIBO/bI 10 pe3y/ibTaTaM 3KCIepUMeHTa.

CnenoBaThb npaBU/IaM 6e30MacHOMN paboThl B JIabOpaTOPUU IPU
HCI0JIb30BAHUH XUMHYECKOH NOCY/IbI ¥ 000PY/10BaHUSI.

[Ipou3BOAUTH BEIYUCJIEHUS 10 XHMHUYECKUM YPaBHEHHUSIM.

BricTpanBaTh pa3BEépHYThIE TUCbMEHHbBIE H YCTHBIE OTBETHI C OIIOPOH Ha
MHGOPMALMIO U3 Y4eOHMKA U CIIPABOYHbBIX MATEPHUAJIOB, FPAMOTHO
UCI0JIb30BaTh U3yYEeHHbIN TOHATUHHBIN annapaT Kypca XUMHUH.

HWcnoJsib30BaTh NPH BbINOJHEHUH YYeOHbIX 33/JlaHUH U B IIpoLiecce
HCCJIeZIOBATEIbCKON JIeATeIbHOCTH HAyYHO-TIONYJISIPHYIO JIUTEPATYPY
XUMHUYECKOT0 COZIepKaHMs, ClIPaBOYHbIE MaTepHaJibl, pecypchl MHTepHeTa
HOCJIe IPe/IBapUTENbHON KOHCY/IbTALUHU C T1€/1ar0roM

Pa3gen 4. Xumus 41 okpyxarmomas cpeaa (3 1)

Tema 9. BemectBa u
MaTepuaJsibl B XKU3HH
YyesioBeKa

*HoBble MaTepHuaJibl U TEXHOJIOTHUH. BELHECTBH " MaTepHaJibl B
HOBCEAHEBHOﬁ ’KW3HU YyesioBeKa. XUMHUS U 3/10pOBLE. BesonacHoe
HCII0JIb30BaHHUE BEIECTB U XUMHUYECKUX peaKuHﬁ B 6bITy.

XapaKTepu30BaTh POJIb XMMUHU B Pa3/IMYHbIX cdepax [esiTeJbHOCTHU JI0JEH,
OCHOBHbI€E BELeCTBA U MaTEPHAJIbI, IPUMEHSIEMBIE B )KU3HU COBPEMEHHOI'O
YyeJsIoBeKa.
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(34) [IpupoaHbIe HCTOYHUKY YTJIEBOJOPOL0B (YroJib, IPUPOHBIH ras, OOGBACHATD YC/I0BUs 6€30M1aCHOr0 MCI0JIb30BAHUS BELECTB U XUMUYECKUX

HedTb), IPOJAYKTHI UX ePepPaboTKH, UX POJIb B ObITY U peaxuii B GbITY.

HPOMBILIJIEHHOCTH. AHanu3upoBaTh U KPUTUYECKH OLIEHUBATb MHGOPMAIIHIO O BIUSHUU
OCHOBBI 3KOJIOTHYECKON IPaMOTHOCTH. XUMHUYECKOe 3arpsi3HeHHe HPOMBIIIJIEHHOCTH, CeJIbCKOTO X0351HCTBA, TPAaHCIOPTA U AP. HA COCTOSIHUE
OKpy»Karolei cpefbl (Mpefie/IbHO JOMYCTUMAs KOHLEHTPALUsI OKpy»Karollei cpefbl.

BewectB — [1/1K). YMeTb 0Ka3bIBaTh MEPBYIO MOMOIb IPH XUMUY€ECKUX 0XKOTaX U OTPABJIEHUSIX.
PoJib XUMUHU B peLlIeHUH 3KOJI0THUECKUX Po6eM.* [IpyHUMATh y4acTHe B 06CYKAEHUH TP06JIeM XUMHUYECKON U 3KOIOTHYECKOH

HaIlpaBJIEHHOCTH, BbICKAa3bIBAaTb COGCTBEHHYIO MO3ULIMIO 110 TPO6IeME U
npeJjJaraTb BO3MOXHbIE [TYTH €€ pellleHHUs C ONIOPOH Ha HHPOpMaLUIO U3
y4yeOGHHUKa U CIpaBOYHbIE MaTepHUaJbl, pecypcbl UHTepHeTa.

[Ipu paspaGoTke paGoyeil mporpaMMbl B TeMAaTHUYECKOM IJIAHUPOBAHUM [JO/KHBI OBbITh YYTEHbl BO3MOXXHOCTH HCIO0JIb30BaHMS 3JEKTPOHHBIX (LHPPOBBIX)
06pa3oBaTeJbHBIX PECYPCOB, IBJASIIUXCSA y4eOHO-METOANYECKUMH MaTeprasaMy (MyJIbTUMeJUHHbIe IPOrPaMMBbl, 3J1eKTPOHHbIE yUeOGHUKH U 3aJAUHUKH, 3JIEKTPOHHBIE
O6U6JIMOTEKH, BUPTYaJbHbIe JTa60PaTOPUH, UIPOBBIE IPOrPaMMBbl, KOJJIEKLUH HUPPOBBIX 06pa30BaTeJbHBIX PECYPCOB), UCHOJIb3yEMBIMU JJI1s1 06yUYEeHUSI U BOCIIUTAHUS
pas/IMYHBIX TPYII 0J1b30BaTe/eH, IpeCTaBJIeHHBIMH B 3JIEKTPOHHOM (L1M$POBOM) BUJE U PeaU3yILUMU JuJakThuueckue Bo3MoxkHocTH UKT, coepkanue KOTOpbIX
COOTBETCTBYET 3aKOHOJATENbCTBY 06 06pa30BaHUU.

2-il BApUAHT
TEMATHUHYECKOE IINTAHUPOBAHUE

Bropoii BapuaHT mpUMEpPHOr0 TEMATHYECKOrO IJIAHUPOBAHMS HCHOJNb3yeTcs, eciau oOydaromuecs ¢ 3IIP momydaror
oOpa3oBaHueE B OT/IEJILHOM Kilacce. B TaHHOM BapuaHTe Npeiaraercs:

- U3y4YeHHUE MaTepurasna KpyImHbIMUA OJIOKaMUu;

- orepekaroliee o0y4yeHue;

- BO3MOXXHOCTh IPUMEHEHHUSI 3HAaHUM B PA3JIMUHBIX YCIOBUSX (IEPEHOC 3HAHUM 110 aHATIOTUH OT OOIIUX CBOMCTB Pa3iUYHbIX
KJIACCOB BEIIECTB K OOIIMM U CHEHU(PUUECKUM CBONCTBAM KOHKPETHBIX BEIIECTB), UTO YBEJIMUYMBAET JOJIO CAMOCTOSITEIbHOCTH
00y4Jaromuxcs Mpy U3y4eHUH HOBBIX TEM.

ColOmroaercst  JTOTMKAa  M3Y4YEHUsT  BEIIECTB —  CBOMCTBAa  BEIIECTB  OMPEICTSAIOTCS  CTPOCHHUEM  aTOMOB,
AIEKTPOOTPULIATENLHOCTHIO, XUMUYECKON CBSI3bI0O M CTPYKTYPOM BEIIECTBA, B YACTHOCTH, THUIIOM KPUCTAIIMYECKHUX PEHIETOK.
(Tembl: cTpoeHre aTOMa, CTPOEHHKE BEILIECTBA, BAXKHEHIITNE IPEACTABUTENN IPOCTHIX U CI0KHBIX BEIIECTB, XUMUYECKHUE PEAKIUN ).

N3MeHeHne miaHnpoBaHus 1o pa3feaaM U TEMaM COCTOUT B CIIEAYIOIIEM:

- U3y4Y€HUE OCHOBHBIX BOIPOCOB HEOPTaHMYECKOW XUMUM OCYIIECTBIAETCS B § Kiacce, OoJibllle BPEMEHHU BbIJESETCS Ha
npuMeHeHne 3HaHui B 9 knacce. 13 9 knacca B 8- mepeHocsATcsl TeMbl: "OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX pEeakiui',
"DIEeKTPOIUTHYECKAS JUCCOLMALNSI. XUMUYECKUE PEAKIIUH B PACTBOPAX '
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- mepecTaHoBKa TeM, 9 kiacc: Tema «Metamwby nepen «Hemeramnamuy, T.K. odyuaromuecs: ¢ 3[1P Oomnbliie 3HAKOMBI C
METAJUIAMU U JIETYE XapaKTEPU3YIOT UX IO CBOMCTBAM U MPUMEHEHUIO;

- TepepacrpeielieHue CoJIepKaHusi OJHUX T€M B Apyrue (pacKpblBaeTcsi HA KOHKPETHBIX MpUMepax Apyrux tem). Tema
"XuMUA U OKpYIKaromas cpena’ pacKpbhIBa€TCs HA KOHKPETHBIX TPUMEPAX B pazaenax "Metaisl U ux coeaunenus’, "Hemeramibl
IV-VII rpynn u ux coenuHeHus";

- 00benrHeHue TeM (AaeT 00JIbIlle BO3MOXKHOCTEH /7151 HCTIOJIb30BAaHUS CPABHEHUS — CXOJICTBA U OTanuuit; Tema «Kuciaopoa»
u Tema «Bomopon»);

- BeIZIenieHue oTAenbHbIX TeM (Tema «llepBoHayanbHble NOHATHS 00 OPraHUYECKUX BEIlleCTBax»). BeleneHue B OTIeNbHYIO
TeMy, B KauecTBe "OyKBaps 0 OpraHMYeCKON XUMHUU'", 1TaeT BO3MOXKXHOCTb YIUIYOJISITh MOHSTUS: ONPEAEIeHUs, KilaccupuKanus,
OCHOBaHUs IS Kiaccu(pUKalMu, HOMEHKJIATypa, oOllMe CBOMCTBA BEIIECTB, CTPYKTYpa BEIIECTBA, COCTaBiIeHHE (opMyn Mo
oO1ieit (popMyie U o Ha3BaHMIO, HA3bIBAHUE BELIECTBA MO opmyrie. B 3ToM ciiyuae mporpaMMHbI MaTepual U3 XapakKTePUCTUKHI
[VA noarpymmbsl MOXKHO JOHECTH HE (parMEHTOM KapTHUHBI «OpraHUYECKHE BEIIECTBa», a KakK 4acTh LEI0oro. MoxeT ObITh
BbIJIeIeHa TeMa «[IpakTuKyM» B KOHIIE IEPBOIO U BTOPOIO rOA0B OOYUYEHUSI.

TemaTHueckoe 11 AaHHUPOBaAHHUC

8 KIIACC Bcero: 136 yac (2 u/uen, 2 roga o0y4yeHus)

Tembr KomuuectBo uacos B Tom uucne HasBanust pabor
Ha KOHTPOJIbHBIC Ha NPaKTUYECKUE
paboTsl paboTsl

Paznen «IlepBoHavaIbHbIC XUMWYECKUE MOHSTHSY, 144

1. Xwumus — BakHas 00JI1aCTh 4 1 2 IMpakTrdeckas padora Nel « JlabopaTopHOEe 000pyIOBaHIE U IPUEMBI
€CTECTBO3HAHMUS U MIPAKTHIECKOH oOpameHust ¢ HUM»
JIeATEIIHOCTHU YEIIOBEKA. IMpakTrdeckas padora Ne2 «OuncTKa 3arpsi3HCHHOI MTOBapeHHOH comu’”

2. BemecTBa 1 XUMHYECKHE PEAKIHH. 7 - 1 [MpakTrdeckas padora Ne3 «[Ipu3HaKy NPOTEKAHUS XUMHIECKHAX PEAKIUID)

3. KomnmdecTBeHHBIC OTHOIICHHUS B 3 1 - Kontponenas padora Nel «llepBoHadabHbIe XUMHIECKHE TTOHTHS, XUMUIECKHE
XUMHUH (OpMyYIIBI 1 YPaBHEHUS 3arpsA3HEHHON IIOBAPEHHON COM»

Pasnen «[lepromuuecKuii 3aKOH U IEPHOTMYECKasl cucTeMa XuMuiecknx 1eMeHToB [I.M. MenpeneeBa. Ctpoenue aroma. XuMudeckas CBsi3b. OKHCIUTETbHO-BOCCTAHOBHUTENBHBIC pEakumy, 159

4.  Crpoennue aToma 7 1 - Kontponsnas padora Ne2 «lleproandeckas cHCTeMa XUMHIECKHUX HICMEHTOB
J.M. MengeneeBa. CtpoeHne aToMay
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[lepuoanueckuil 3aKoH u
MEePUOANYECKAsl CUCTEMa XUMUYECKUX
anementoB J.W. MenzaeneeBa

5.CtpocHue BemecTB. XUMHYICCKas
CBSI3b.
OKHCIIUTENBHO-BOCCTAHOBUTEIBHEIC
peakuuu

KontponsHnas pabora Ne3 «Xumudeckas CBI3b»

Pazmen «Baxueiimme npeacTaBUTENN HEOPTaHIMIECKHUX BEIIECTBY, 354

6. Kucropon. Bomopon. 14 2 IMpakTudeckas padora Ne4 «[lomydeHne KUCIOpoaa 1 U3ydEHHE €T0 CBOHCTBY
IMpakTrdeckas padora Ne5 «IlomydeHne Boropona 1 H3ydeHHE €T0 CBOHCTBY
KontponsHas pabora Ne4 «Kucnopoxn. Bomopon»

7. Bona. PactBopbl. 5 1 [Ipaktrdeckas padora Ne6 «[IpuroroBIeHrE pacTBOPOB C OMPEICICHHOM
MAaccoBOH J0JIel paCTBOPEHHOI'O BEMIECTBAY

8. Teopust HMEKTPOTUTUIECKOI 5 -

JIUCCOLHALIIM

9. Baxxneiimme Kiaccel 11 1 Kontponenas pabora Ne5 «OcHOBHBIE KIIaCCHI HEOPTAaHUIECKHUX COCIUHEHUID)

HEOPraHU4YeCKUX COCAUHCHUN IMpakTrdeckas padora Ne7 «PemreHne 3cKCIIepIMEHTAIBHBIX 331a4 110 TeMe
«OCHOBHBIE KJIACCHl HEOPTAaHIMIECKHIX COCIUHEHUID)

Pazmen «BemecTBo U XMMUYECKHE peakuum, 44

10. OcHOBHEIE 3aKOHOMEPHOCTH 4 -

XUMUYECKUX PEaKIUi

9 KITIACC

Tembr

KommaecTBo gacoB

B oM gncae

Ha KOHTPOJIBHBIC

paboTsl

Ha NPaKTHYCCKUC

paboTsl

HasBanust pabor

Pazgen «IloBTopenue u yray0OneHne 3HaHIH OCHOBHBIX pa3/iesioB Kypca 8 kimacca «BemmecTBo 1 XxuMudeckue peakuumy, 109

[loBTOpenue u yriryolneHne 3HaHUH 10 1 2 [Ipaktrdeckas padora Ne § «Peakuuy HOHHOTO OOMEHa

OCHOBHBIX pa3zieioB Kypca 8 Kiacca [Ipakrrdeckas pabora Ne9 «KauecTBeHHBIE pEaKIIUU B PACTBOPE»
KonrponsHas padora Ne 6 «Dnekrponurrdeckast TUCCOMUAIINSY

Paznen «Metauisl ¥ UX coeAMHEHUs Y, 209

1. Obmme cBOICTBa METAJUIOB 4 - -

2.Mertasutsl ¥ UX COeIMHCHHUS 16 1 1 IMpakTrdeckas padora Nel3 «Pemenue sKcIiepIMEHTATBHBIX 3a/1a4 [0 TEMe

«MeTaJubl ¥ UX COSTMHCHUSI )
KontponsHas pabora Ne§ «MeTamisn

Paznen «Hemeramer [V-VII rpynn u ux coeguueHus», 244
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3.00mas xapaKTepucTHKa
XUMHYECKUX 31eMeHToB Vlla
rpynnsl. I'ajioressl.

4.001mmas XxapaKTepucTHKa
XAMHYCCKHX dJIeMeHTOB Via
rpyrmel. Cepa U ee COeTMHEHMSL.

5.001mas xapaKTepucTHKa
XMMHYECKHUX JIEMEHTOB Va
rpymmsl. A3or, pocdop u nx
COCTMHCHHSI.

IMpakTrdeckas padora NelO «[lomydenre aMMuaka 1 H3ydeHHE €TO CBOHCTBY

6.001mas xapaKTepucTHKa
XMMUYECKUX 3IIEMEHTOB [Va
rpymnsl. YIepos, KpeMHUHN U UX
COCIMHCHHUSL.

IMpakTudeckas padora Nell «[lomydeHue yrieknucioro ra3a 1 H3ydeHue ero CBOHCTBY
IMpakTrdeckas padora Nel2 «Pemenue sKCIIepIMEHTATBHBIX 33124 [0 TEMe
«Hemetamst IV-VII rpynn u ux coequHEHUNE»»

KontponpeHnas pabora Ne7 «Hemeranasny

Paznen «rIepBOHa‘IaJILHLIC XUMHUUCCKUE TIOHATHSI 00 OPraHU4YCCKUX BEUICCTBAXY, 104

7. IlepBoHavyaIbHBIE XUMUYECKHE
TIOHSTHS 00 OPTaHUIECKIX
BEILECTBAX

10

Pazmen «O6006menne Matepuaia o kypey «Heopranuueckas xuMusy, 44

13. Xumust 1 OKpy>Karomias cpefa.

1

14. O6001menne MaTepraa no
Kypcy «Heopranuueckas XUMHSD)

Kontponenas pabora Ne9 «roroBas pabora 3a Kypc HEOPTaHIHIECCKOH XUMHUI»

Bcero 136 u
8 KJIACC

(2 4 B HEHEMIO, BCETO 68 u)

MpumepHble Tembl,
pacKpblBaloLLMe AaHHbIN pa3gen
nporpammbil,

M KOJIMYECTBO 4acoB,
OTBOAMMOE Ha UX U3yyeHue

OcHoBHOe cogepxKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyuarowmxca

Pa3zpen 1.IlepBoHauajibHble XUMHYeCKHe NOHATHsI(14 1)
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Tema 1. XuMust — BaxkKHas
06/1aCTh €CTEeCTBO3HAHUA U
NMPAKTU4€eCKOH JesTe/IbHOCTH
yeJioBeKa

(44)

*XuMuss B cucteMe Hayk. Posib XMMHM B JKU3HU
yesoBeka.* Tesa W BemectBa. Pusnyeckue CBOHCTBA
BelecTB. [IpaBuya  Ge3omacHoro  obGpauleHuss €
BellleCTBaMH U J1abopaTOpHbIM 060pyZoBaHHeM. YucThle
BelllecTBa U Cnoco6bl  pasfesieHUs] CMecem.
*IloHsATHE O MeTOJAX I03HAHUS B XUMHUU.*
JleMOHCcTpanuu
1. JlabopaTopHoe 060py/j0BaHUE.

2. PaznnyHble BUJbI XMMUUYECKOU OCyAbL. 3. 06pasiibl
BEILECTB.

4. Cioco6bI pa3ziesieHust cMecel (QUIbTpoBaHueE,
BblIAaPUBAHUE, JUCTU/IIALMSA, XpoMaTorpadus).
JlaGopaTopHbIe U MPAaKTUIECKHUe PaboThl
Jla6opaToOpHBIE OMBITHI:

Onucanue pU3NUECKUX CBOHCTB BELIECTB.

Pa3zesieHre cMecH € TOMOILbI0 MarHUTa.
[IpakTHyecKHe paboThI:

Ne 1. JTabopaTopHOe 060pyAOBaHUE U IPHEMbI 06pallle HUs
C HUM

Ne 2. OuuncTka 3arpsi3HeHHOM OBapeHHOH coJn

CMecCH.

PackpbIBaTb CMbICJ U3y4aeMbIX IOHSATHH C IOMOILbIO eJarora.

PackpbIBaTb pOJib XUMHUH B IPUPO/IE U XKU3HH Y€JIOBEKA, € CBSA3b C JPYTUMH HayKaMHu.

Pa3/iyaTh YUCThIe BelecTBa U CMEeCH; 0JHOPOAHbIE K HEOAHOPOJHbIE CMECH;

PazsinuaTh Gpu3nYeCcKHe U XUMUYECKHUE SBJIEHHS C OOPOU Ha ONpeieieHusl.

OnpezensiTb NPU3HAKK XUMUYECKUX PeaKLUH U YCI0BHUS UX TPOTEKAHUSL.

Criej0BaTh paBUJIaM [10J1b30BaHUSI XHMUUECKOHN OCYL0H 1 1aGOPaTOPHBIM 060pY/JOBaHUEM, A
TaKXXe NpaBUJaM 06palleHHsT C XUMHUYEeCKUMH Bellje-CTBAMU B COOTBETCTBUH C
HWHCTPYKLUSMH MO BbIIOJHEHUIO NPAKTHYECKUX paGoT M0/, KOHTPOJIEM MeJarora.

[1l1aHUpPOBATDL U MPOBOAUTb XUMUYECKHUH IKCIEPUMEHT 10 U3YYEHHIO U OMHUCAHUI0 GU3NYECKUX
CBOWCTB BELIECTB, CIOCOG0B pas/iesIeHHUs CMeceil BEIeCTB M0 PYKOBOCTBOM IeJarora ¢
o6CyXieHHeM IJIaHa PabOoThL.

Hcnosib30BaTh NPH BBINOJIHEHUH YUe6-HbIX 33laHUH U B IPOLIECCe HUCCIeA0BATENbCKOM
JeSITeIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPy XUMHUYECKOTO COJZIePXKaHHUsl, CIPABOYHbIe
MaTepHuaJibl, pecypchl UHTepHeTa noJ, pyKOBOACTBOM MeJarora.

BbicTpauBaTh pa3BEépHYTbIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH HAa HHGOPMALUIO U3
y4eGHUKA U CIPaBOYHBIX MATEPHAJIOB, TPAMOTHO HUCI0/Ib30BATh U3y4YeHHbIN MOHATUHHBIH
anmnapaTt Kypca XUMUH

Tema 2. BemectBa
U XMMHYeCKHe peaKnuu

(74)

AToMBl U MoJsieKy/ibl. XUMHUYECKHE 3JIEMEHTBL. 3HAKU
(cuMBOJIBI) XMMHYECKHX 3JieMeHTOB. OTHOCHUTe/IbHas
aToMHasi Macca. [IpocThle U C10KHBIE BelecTBa. ATOMHO-
MOJIEKYJ/ISIDHOE YYEHHE.

XuMuueckass ~ ¢opMmysa.  BajseHTHOCTb ~ aTOMOB
XUMHUYECKUX 3JIeMeHTOB. *3aKOH IOCTOSIHCTBA COCTaBa
BemwecTB.*  OTHOCHTeJbHAasi  MOJIEKYJsIpHasi ~ Macca.

MaccoBasi j0J11 XUMUYECKOT0 3JIEMEHTA B COEJUHEHUH.
dusuyeckre M XUMUYECKHE SIBJIEHMS. XUMHYecKas

peakuus ¥ eé Npu3HaKy. YpaBHEHUS XUMHUYECKUX peaKI Ui,

3aKOH COXpaHEHMs Macchbl BellecTB THIBl XUMHUYECKUX

peakuuii (coejuHeHMe, pa3JIoXKeHUE, 3aMellleHhe, 06MeH).
*M. B. JIoMOHOCOB — y4YE€HBIA-3HIIUKIONEAUCT.*

AemoHcTpauumn

dusnueckue sBJeHUs (pacTHpaHue caxapa B CTYIKe,
KUIEHNUEe U KOHAEHC AU BOAbI U T. 11.).

Xumudeckye siBJeHus (ropeHye CBeYH, pa3jioxKeHue
caxapa, B3aUMO/IeiCTBUE CEPHOU KUCJIOTHI C XJI0PUZ,0M
6apus,

pasnoxenue ruapokcua meau(Il), Bzaumoeiicteue

[IpuMeHATb ecTeCTBEHHO-HAay4YHble METO/bI IO3HAHUSA (B TOM YHCJ/Ie HAOII0eHUE,
MO/IeJIMPOBaHMeE, SKCIIEPUMEHT) U OCHOBHbIE ONepaly MbICUTENbHOH JIeTebHOCTH
(cpaBHeHME, K1accubUKaLKs) AJ1s U3YYEeHUS BELECTB U XMMUYEeCKHUX PeaKIuH C Oopoi Ha
QJIFOPUTM UJIU CXEMBIL.

PackppIBaTh CMBIC/I U3yYaeMbIX NOHATUH U 3aKOHOB U IPUMEHSATD 3TH [TOHATHUS NP ONHUCAHUU
CBOMCTB BeLIECTB U UX NpeBpalleHUH C OITOPOH Ha IIJIaH U K/II0YEeBbIE CJI0BA.

PaznnyaTh Ppusnyeckre U XUMUYECKHUE SIBIEHUS, 06'bSICHATD UX CYLHOCTb C TOUYKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO YYEHUS C ONIOPOH Ha ONPEe/IEIEHUSI U CXEMBI.

OnpezesiTb NPU3HAKK XUMUYECKHUX PEAKLIUH, YCI0BUS UX TPOTEKAHUS.

OGBACHATD CYLTHOCTb QU3NYECKUX U XUMUYECKHX SIBJIEHUH C TOUKHU 3peHUsI aTOMHO-
MOJIEKYJ/ISIDHOT'O YYEHUS C UCI0JIb30BAaHUEM BHU3yaIbHOU OMOPBHI.

KrnaccuounupoBaTh XMMHUYECKHE PEAKIUHU (110 YUCIY U COCTABY pearupyroliyx U
06pa3yroLMXCsl BELIECTB) C ONIOPOX HA CXEMBI.

CocTaBsATh GOpMysibl GUHAPHBIX BELECTB 10 BaJEHTHOCTH U ONPEIe/IATh BaJIEHTHOCTD 110
dbopMysiaM BelecTB € ONOPOH Ha aJITOPUTM Y4e6HBIX A€ HCTBUH.

PacctaBisiT K03 UIHEHTDI B ypaBHEHUAX XUMHUUECKUX PEAKLUH C OIIOPOY Ha aJIrOPUTM
y4ebHbIX 1e AICTBUIL

CrneioBaTh NpaBU/IaM M10J1b30BAHUSI XUMUYECKOU ITOCYA0H U 1ab0PaTOPHBIM 000PYyI0BaHUEM, A
TaKXKe IpaBUJIaM 00pallleHHs C BEIECTBAMHU B COOTBETCTBUM C HHCTPYKLUSMHU I10 BBIOJHEHUIO
JIaGopaTOPHBIX XMMUYECKHX OIBITOB 10/ KOHTPOJIEM e/larora.

HWcnoJsib30BaTh NPH BbINOJHEHUH YYeOHBIX 33JaHUH U B IPOIIECCE UCCIE0BATENbCKON
JlesITEIbHOCTH HAyYHO-IOMYJIIPHYIO JINTEPATYPY XUMHUYECKOTO COZIEPKaHUS, CIIpa-BOY-Hble
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»eJie3a C Cepoii, B3auMo/iefiCTBHE XeJie3a C pACTBOPOM
cosiu meau(1I)).
OMNBIT, WTIOCTPUPYIOLINN 3aKOH COXPAaHEHHS MaCChL

Na6opatopHble U NpaKTU4ecKue paboTbl

JlaGopaTopHLIe OMBITHI:

[Ipumeps! Gr3nYecKUx siBJIeHUH (I11aBJIeHHe BOCKa,
TasiHUE JIb/IA).

[IpuMepbl XUMUYECKUX sIBJIeHUH (IpOKaIUBaHUE MeHOM
HIPOBOJIOKH, B3aUMO/IeiCTBHE MeJia C KUCJI0TOMH).
Mo/iesi1 aTOMOB 1 MOJIEKYJI.

IMpakTrdeckas padora Ne3. IIpn3Haky mpoTekaHus
XUMHUYECKUX PEAKIUH.

BbluucneHusn

— OTHOCUTEJILHOH MOHEKyHHpHoﬁ MacCcChI BELIECTB;

— MacCoOBOH A0JIM XMMHWYECKOrI'o 3JIeMeHTa 110 cbopMlee
coeHeHHud

MaTepuaJibl, pecypcbl UHTEp-HeTa 0/ pyKOBO/CTBOM IleJjarora.

BricTpanBaTh pa3BEépHYThHIE MUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHGOPMALIUIO U3
y4yeOGHHUKa U CIPaBOYHbIX MaTepPHaJIOB, TPaMOTHO UCII0JIb30BaTh U3y4YEeHHbIN TOHATUHHBIN
anmapar Kypca XMMUU

Tema 3. KosimuecTBeHHBIE
OTHOIIIeHUS B Xumu (34)

KosmmuectBo BemectBa. Mosib. MosisipHass Macca. 3aKoH
ABorazipo. MosisipHbIH 06'bEM ra3oB. PacyeThl 10 XUMHUYECKOH
dopmy.ie. PacueTbl MaccoBOM Z,0/1M XUMUYECKOTO 3/1EMEHTA B
COe[IMHEHNY, KOJIMYeCTBa BelleCTBa, MOJISIPHOM MacChL
PacuéTbl Mo XMMHUYeCKUM ypaBHEHUAM.

JeMoHcTpayys:

- 06pa3iibl BELECTB KOJIMYECTBOM OJJUH MOJIb

Beruuciienus:

-pacyeT 1o $popMyJie ¥ 10 XUMUYECKOMY YPaBHEHHIO

PackpbIBaTb CMbICJ U3y4aeMbIX IOHSATHH U IPUMEHSITb 3TU MOHATHS, 8 TAKXKe U3yUeHHbIE
3aKOHbI U TEOPUH JJIsl PELIeHHUs paCYETHBIX 33/]a4 C TOMOILLbIO ejarora.

BBIYUCASATD MOJISIPHYIO MacCy BEIEeCTB; KOJTMYECTBO BEIIeCTBa, 060 bEM ra3a, Maccy BelLlecTBa C
omnopo¥ Ha o6pas3sell, Ha GOPMYJIbI;

[IpoBOAUTH PacUYETHI [0 ypaBHEHHUSM XUMHUYECKUX PeaKIUii ¢ omopoi Ha o6pasell, arOpUTM
y4eGHBIX JeHCTBUI: KOJHUYECTBa, 060bEMA, MACChI BEllleCTBA [0 H3BECTHOMY KOJIUYECTBY,
06BEMY, Macce peareHTOB WK MPOAYKTOB PeaKLUH.

BbicTpauBaTh pa3BEPHYThIE MHUCbMEHHbIE 1 YCTHBIE OTBETHI C ONOPOY Ha HHGOPMALHUIO U3
y4e6GHHUKA U CIIPABOYHBIX MaTEPHAJIOB, TPAMOTHO UCMOJIb30BATh U3y4YeHHbIH TOHATHIHDIH
amnmapar Kypca XUMHH C TOMOLLBIO TeAarora.

Paszpen 3. [lepuoaudeckuii 3akoH U [lepuoanyeckas cucreMa XuMH4ecKux ajiemeHToB /I. . MeHaeieeBa.
CtpoeHue aTOMOB. XUuMHU4ecKas CBA3b. OKUC/IUTE/IbHO-BOCCTAHOBUTE/IbHbIE peaknuu (15 1)

Tema 4. CrpoeHue aToma.
Mepnoaunuyeckuii 3aKoH 1
MNepuoanueckana cucrema
XMMMUYECKUX 3/1eMEHTOB

A. . MeHgeneesa. (7 4)

[lepBble  MONBITKH  KJACCUQUKALMM  XUMHUYECKHX
3yeMeHTOB. [loHAATMe O rpynmnax CXOAHBIX 3JIEMEHTOB
(wesiouHbIE U 1IEJIOYHO3EMEJbHbIE METAJLIbl, IaJIOTeHBI,
HHepTHble Tasbl). *JJIeMeHThl, KOTOpble 06pa3ylT
aMboTepHbIE OKCU/bI U THIPOKCH/BL*

[lepumoguyeckuit  3akoH. [lepuojuyeckas cucrema
XUMHUYECKUX 3JIEMEHTOB . U. MeHpeieeBa.

KopoTkonepuosHass u *pajauHHomepuofHas*  GOPMBI

PackpbIBaTb CMbICJI IEPUOJUUECKOTO 3aKOHA 10/, PyKOBOACTBOM IeJarora.

[ToHUMaTb CyLIeCTBOBaHNE EPUOANYECKOI 3aBUCUMOCTH CBOUCTB XMMUY€ECKUX 3JIEMEHTOB
(M3MeHeHMe paZiMyCOB aTOMOB U 3JIEKTPOOTPHULATENbHOCTH) U UX COEJUHEHUN OT
M0JIOXKEHHSI B IEPHUOJUUECKON CUCTEME U CTPOEHHS aTOMA C UCII0JIb30BaHUEM CXeM U TabJIHL.

YcTaHaBIMBaTh CBSI3b MEX/Y MOJIOXKEHHUEM 3/IEMEHTA B IEPUOJUUECKON CUCTEME U CTPOEHUEM
ero atoMa (cocTaB U 3apsij 1pa, o6liiee YUCIO0 3JIEKTPOHOB U pacIpe/ie/ieHHe UX 110
3JIEKTPOHHBIM CJIOSIM) MO 06pasIy.

[IporHo3MpoBaTh XapaKTep U3MeHeHHsI CBOMCTB 3/IEMEHTOB U UX COeAMHEHHUH 110 FPYyNIaM U
nepuoam [leprouuecKkoil CUCTEMbI C TOMOILBIO MeJarora.
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[leproandeckoil cUCTEMBI XMMHWYECKUX 3JieMeHTOB [l
U. Menpeneesa. [leproasl u rpynnel. PU3nyecKUil CMbICI
MOpPSA/IKOBOIO HOMepa, HOMepOB Mepuofa U TIPYMIEbI
3JIeMeHTa.

CtpoeHue atoMoB. CocTaB aTOMHBIX szep. *U3oTonbL*
JnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX 060JI0YEK aTOMOB
nepBbix 20 XMMHYECKUX 3JeMeHTOB [lepuoguyueckoit
CHUCTEMBI A W. MenpeneeBa. XapakTepucTUKa
XUMHUYECKOTO 3JleMeHTa [0 ero TMOJIOKEHHI B
[epuoauueckoit cucreme /. U. Menzeneena.

*3aKOHOMEpPHOCTH WM3MEHEHUs  pajuyca

XUMHYECKUX MeTa/JIJIN4YeCKHX )54

dATOMOB
3JIEMEHTOB,
HeMeTa/JINYeCKUX CBOHCTB I10 rpynnaM H InepuojaM.
3HavyeHUe HepI/IO,ZLI/I'{ECKOFO 3aKOHa H HepHO,ZLH‘-IECKOﬁ
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB AJId PA3BUTHUA HAYKU U

npakTuku. [l. U. MengeneeB — y4éHbIN U rpaXKJjaHUH.*
AemoHcTpauumn

KopoTkonepuoHas v AJMHHONlepUoAHasA GOpMbl
[Teproaudeckoil cucTeMbl XUMHUYECKUX 3J1EMEHTOB

. . MeHpeneeBa.

O3HakoMJIeHMe ¢ 06pa3laMy MeTaJlJIOB U HEMeTaJlJIoB.

Na6opaTtopHble U NpaKTMYeckue pabotbl
JlabopaTOPHBIN OMBIT:

B3auMozelicTBUe THAPOKCHAA ILMHKA C pacTBOpaMu
KHUCJIOT U 1iesioueit

XapakTepu30BaTb XUMHUYECKUE 3JIeMEHTHI IEPBBIX TPEX EPHUOL0B, Kajlusl, KaJblys 110 UX
nosioxkeHumo B [lepuognyeckoit cucteme /I. U. MeHzeneeBa.

CnejoBaTh NpaBUIaM 6e30MacHOM paboThl B JJAGOPATOPUU TPU UCTTOJIb30BAHUH XUMHUYECKOU
MoCyZbl U 060py/J0BaHUS O/ KOHTPOJIEM IeJarora.

BricTpauBaTh pa3BépHyThIe MUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOY Ha MHOOPMALIUIO U3
y4e6HUKA U CIPaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO UCM0JIb30BATh U3yUYeHHbIN MOHATUHHbBIN
anmnapat Kypca XMMUHM [10CJIe CTPYKTyPUPOBaHUSI MaTepHaJia C UCII0JIb30BAaHUEM KJIUILE.

Hcnosib30BaTh MPH BhIMTOJTHEHUU YUe6HbBIX 33/IaHUH TEKCThI yue6HUKA MOcJie
CTPYKTYypHUPOBaHUS MaTepUasa, ClipaBoYHble MaTepuasbl ([lepuoandeckyto cucteMmy
XUMUYEeCKUX 31eMeHTOB /I. U. MeHiesieeBa, TabJ/IMIy pACTBOPUMOCTH KUCJIOT, OCHOBAHUM U
coJiell B BoJie, 3JIEKTPOXUMUYECKUH Psi/i HAPSDKEHUH MEeTaJlJIOB).

Hcnosib30BaTh MPH BhIMTOJHEHUU YUe6HBIX 33/IaHUH U B POLECCe UCCIeA0BaATEIbCKOM
JlesITeJIbHOCTH HayYHO-TIONYJISIPHYIO JIUTEPATYPY XUMUUECKOT0 COZlepKaHUs, CIPaBOYHbIe
MaTepHuaJibl, pecypcbl UHTepHeTa MOJ pyKOBOACTBOM MeJarora

Tema 5. CTpoeHue BelecTB.
XuMHYeCKasa CBS3b.
OKHCIUTETBHO-
BOCCTAHOBUTE/ILHbIE PEeAKIINN

(81)

Xumnaeckas cBs13b. KoBaneHTHas (TIOISIpHAS M HETIONSIPHAS)

CBA3b.  *DIEKTPOOTPUIATEIBHOCTh aTOMOB — XHUMHYECKHX
anemeHToB.* MoHHas cBa3b. *THIBI  KPUCTAIUTHYECKHX
pemeTok. *

CreneHb OKHCJIEHUS. OKUC/IUTEBHO-

BOCCTAaHOBHTEJIbHbIE PpeaKIHHU. HpOHECCbI OKHCJIEHUA H
BOCCTAHOBJIeHUsI. OKUCJIUTEN U BOCCTAHOBUTEJIU.

JemMoncTpanun
OKHUCIIUTETBHO-BOCCTAHOBUTEILHEIC PCaKurun: ropeHUc,
peaKkuu pa3ioKCHUA, COCANHCHUA

PackpbIBaTh CMBICT H3ydaeMbIX TIOHATHH ITO]] PyKOBOICTBOM II€Jarora.

OnpenensaTs BUA XUMHUYCCKON CBSI3M B COSAMHEHUH C UCTIOIh30BAHUEM CXEM.

OnpenensTs CTENCHb OKUCICHHS XUMHUYECKOT0 AJIEMEHTA 10 (JOpMyJie €ero COCTUHEHUS C
WCIIOJIE30BAHUEM ANTOPUTMA.

OnpenensTs 3eMeHT (BEIIECTBO) — OKUCIUTENb 1 JJIEMEHT (BEIIECTBO) — BOCCTAHOBUTEIT.

OOBSCHATH CYITHOCT MPOIIECCOB OKUCIICHUS 1 BOCCTAHOBIICHHSI.

CocTaBIsTh 3JEKTPOHHBIH OallaHC ¢ yIETOM YKCIa OTIAHHBIX U MPUHATHIX 3JIEKTPOHOB.

CocTaBisTh ypaBHECHHE OKUCIUTEIHLHO-BOCCTAHOBUTEIILHOM PEAKIIMH 10 alrOPUTMY pa3zdopa
OKHCJHTEIBHO-BOCCTAHOBUTEIFHON PEAKIINH.

Hcmonk30Bath NpH BEITIONHEHNN YUeOHBIX 3aJJaHAN TEKCTHI ydeOHMKA TTOCIE CTPYKTYPUPOBAHUS

MaTepuaia, CIpaBOYHbIE MaTepHAIBI (IEPHOIIMIECKYI0 CHCTEMY XUMHYIECKHX 1eMeHToB /1. 1.
MenpeneeBa, TabIUITy paCTBOPUMOCTH KHCIIOT, OCHOBAHHMI 1 COJIEH B BOJE, IEKTPOXUMHIESCKHHN PSIT
HaINpsDKEHUH METaJJIOB)
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Pa3pen 2. BaxkHeline npeACTaBUTE/IU HEOPraHUYeCKHX BelecTB (35 4)

Tema 6. Kucnopoa. Bogopogs,.
(14u)

Bo3ayx — cmech rasos. CoctaB Bo3zyxa. Kuciopog —
3JeMeHT M IpocTtoe BeuiectBo. O30H. HaxoxzeHue
KHUCJIOpOZa B mpupofe, ¢u3UYECKHe U XHUMHYeCKUe
cBOMcTBa. PeaK1[1y ropeHusi IPOCTHIX U CI0KHBIX BEIECTB.
*TensioBoit 3dpPeKT XuUMHUYecKOH peakyuu.* 3IK30- U
3HZO0TEPMUYECKHE peaxiuy, *TepMOXUMUIECKHE
ypaBHeHHUs1.* [loHATHe 06 okcuzax. Cnoco6bl MOJMYYeHHsT
KHCJIOpOZa B JIAbOpaTOPUM U HPOMBILUIEHHOCTH.
npUMeHeHHe KHCI0poJa. KpYyroBOpOT KHCIOpoAa B
npupo/ie. TonauBo: yrojib 1 MeTaH. 3arpsi3HeHHE BO3/yXa,
yCUJIeHHe TapHUKOBOro 3gdeKTa, pa3pylieHre 030HOBOTO
cIosl.

BoJopoJ — 3JIeMeHT U NpocToe BellecTBo. HaxoxkaeHue
BO/ZIOPO/ia B IPUPOJE, GU3NUeCKHe U XUMHUYECKHE CBOMCTBA
(Ha nOpuMepe B3aUMOAEWCTBUSI C HeMeTa/UlaMU H
OKCHJAMHU METAJIJIOB), npUMeHeHHE, *crmoco6bl
noJsydeHus.* [loHsTHe 0 KucjaoTax KUCI0ThI 1 coutu.

AemoHcTpauumn

BzaumogeiictBue pocdopa, cepsl U kejie3a ¢ KUCI0POJ0M
(BO3MOXKHO UCMOJIb30BAHUE BU/IEOOMBITOR).
OmnpepesieHUe COlEpPXKaHUs KUCJI0PO/ia B BO3AYXeE.
OmbITh], AEMOHCTPUPYIOLIUE YCI0BHSI BOSHUKHOBEHUS U
MpeKpallleHusl TOpeHusl.

Na6opaTtopHblie U NpaKkTU4eckue paborbl

JlabopaTOPHBIN OMBIT:

O3HakoMJieHHe ¢ 06pa3aMy OKCU/IOB.

[IpakTHyeckas paboTa:

Ne 4. [TosiyueHUE KUCI0POAA, U3YYEHUE €TI0 CBOUCTB.
[Ipaktrdeckas padora Ne5. [TonmydeHre Bomopona 1 U3y4eHue
€ro CBOMCTB.

BoruncieHus

— MOJ'IeKyJ'IHpHOI‘/II MACCbI KMCJIOpOJAa ¥ 030HA Ha
OCHOBAaHUU aTOMHOM MacCChl XUMHUYECKOI'0 3JIeMeHTa

PackppIBaTh CMBIC/I U3yYaeMbIX NOHATUH U IPUMEHATD 3TH [TOHATHUS IPU ONHMCAHUY CBOWCTB
BeILECTB U UX NPeBPALIeHUH C UCM0JIb30BaHUEM OIIOPHBIX CJI0B U KJIHILE.

XapakTepu30BaTh (OMUCHIBATD)C ONOPOLL HA NIAH, CXEMY, KPAMKYIO 3aNUC
COCTaB BO3/yXa, GU3UUeCKHe U XU-MHUYeCKHe CBOWCTBA KUCI0POAA, CIIOCO6BI €0 MoJIyYeHus,
NpUMeHeHHe U 3Ha4eHHe B IPUPO/ie U XKU3HU YesI0BEKa.

CpaBHHBATh peaKLU1 rOPeHHUsI U MeJIJIEHHOTO OKUC/IEHHUS C IPe/IBapUTEbHBIM 06CYKIEHUEM
napaMeTpOB CpPaBHEHHUSI.

Co6upaTb NpUGOPHI AJIs TOJyYEHHUsT KUCI0po/a (BbITECHEHUEM BOAbI U BO3/yXa).

PacrosHaBaTh ONBITHBIM yTEM KUCJI0PO/, 10/, KOHTPOJIEM IleJjarora.

HWcnosib30BaTh XMMHUYECKYH0 CUMBOJIMKY /Jsi COCTaBJIEHHS] GOPMYJI BEILIECTB, MOJIEKYJ/ISIPHBIX
YPaBHEHUH XUMUYECKHUX PeaKI[MH C y4acTHEM KHUCI0POAa.

OGBACHATD CYLIHOCTb 3KOJIOTHYECKUX NP06.JIEM, CBI3aHHBIX C 3aIpsiI3HEHUEM BO3/yXa.

CnefoBaThb npaBu/IaM 6e30MacHOM paboThl B JIabOPaTOPUU NP UCII0JIb30BAHUU XUMUYECKOH
Hocy/ibl U 060py/10BaHUS 110/, KOHTPOJIEM [I€/]arora, a TakKe IPaBuiaM 00 palleHus ¢
rOPHOYUMH BELECTBAMHU B OBITY.

[l1aHUPOBATh U OCYLIECTBJIATH Ha NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI, TPOBOAUTD
Hab6JII0/IeHHs], ie/1aTh BBIBOAbI 10 Pe3yJIbTaTaM 3KCIepU-MeHTa 10/ pYKOBOACTBOM IeZarora.

Y4yacTBOBaTbh B COBMECTHOH paboTe B rpymIe.
HWcnosib30BaTh NPH BbINOJHEHUH YYeOHBIX 33JaHUH U B IPOIIECCE UCC/IE0BATENbCKOH
JlesITE/IbHOCTH HayYHO-IONYJIIPHYIO0 JIMTEPATYPY XUMUYECKOT0 COZlepXKaHUs, CHPAaBOYHbIE
MaTepuaJibl, pecypcbl UHTepHeTa noJ, pyKoBO/ACTBOM Ie/iarora.

BbicTpanBaTh pa3BEépHYThIE MUCbMEHHBIE U YCTHBIE OTBETHI C OIIOPOH Ha MHOPMALHUIO U3
y4eGHHKA ¥ CIPaBOYHbIX MaTe-
pHaJIOB C OIIOPO# Ha IJIaH, FPAMOTHO UCII0JIb30BaTh U3Y4YEeHHbIHM OHATHHHBIN annapar Kypca
XUMHUH

Tema 7. Boaa. PactBopsbl.
IoHATHE 06 OCHOBAHUAX

Boga. Ee coctaB. Ctpoenue. MoJsiekysbl. *®usndeckue
cBoiicTBa BoAbl. Boma kak pactBopuTesb.* PacTBOpBL

PaCKprBaTb CMBbICJI U3yYaeMbIX MOHSATUHN U NMPUMEHATDb 3TU NOHATHUA IPHU OITUCAHUHN CBOMCTB
BellleCTB U UX npeBpaLueHHﬁ C IIOMOLIBIO ITeJgarora.
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(54)

*[loHsATHE O paCTBOPUMOCTH BellecTB B BoJe. [loHsATHE O
HaChILIEHHBIX M HeHacCblLleHHbIX pacTBopax.* MaccoBas
JloJIs1 BelllecTBA B pacTBope. PacueT MaccoBod JoJiu
BellleCTBa B pacTBOPE (NMPOLieHTHAst KOHLEHTpaLus).
*XvMHUYecKre CBOWCTBA BOJbI (pa3/ioKeHUe, peaKLUU C
HaTpHeM, OKCHUJIOM KaJblus, okcuzioM cepbllV [ToHsTHE 06
OCHOBaHUfX. PoJsib pacTBOpOB B NpUpPOZE U B KU3HU
yesjioBeka. KpyroBopoT Bozbl B npupoje.* 3arpsisHeHHe

MNpUPOAHBIX BOJ. OxpaHa " OYUCTKa NPpUPOJHBIX BOJ.

JemoHcTpauun

JJIEKTPOJIU3 BOJIbl; CHHTE3 BO/Jbl; B3aUMO/JENCTBHE BObBI C
MeTas1amu (Na, Ca) (BO3MOXKHO UCIOJIb30BaHUE
BH/leOMaTEPHAJIOB).

PacTBOpeHue BEIIECTB € pa3/IMYHON PaCTBOPUMOCTBIO.
HccnenoBaHue pacTBOPOB KUC/IOT U LieJI04€eH € TOMOIIbI0
WH/JUKATOPOB.

Nab6opatopHble 1 npaKkTMyeckue paborbl
IIpakmuuveckas paboma:

Ne 6. [IpuroToB/IeHUE PACTBOPOB C ONpPeENEHHON
MaccoBOM 0Jiel pacCTBOPEHHOIO BellecTBa.

XapakTepu3oBaTb GU3NUECKHE U XUMUYECKHE CBOMCTBA BOAbI, €€ POJIb KaK PaCTBOPUTEIS B
HNPUPOHBIX NPOLECCAX C ONIOPOH Ha IIJIaH U CXEMY.

CoCTaB/IATh ypaBHEHUS] XUMUYECKUX PeaKI[MH C y4acTHEM BO/ibl C OIIOPOH Ha CXEMY.

OGBACHATD CYLIHOCTb 3KOJIOTHYECKUX NP06JIeM, CBA3aHHBIX C 3arpsI3HEHUEM NIPUPOJIHBIX BOJ,
CToCO6bI OYHCTKY BOJbI OT IPUMeCEH, MepPHI 110 OXpaHe BOJ| OT 3arpsi3HEHUS I10CJIe
Npe/iBapUTEbHOIO CTPYKTYPUPOBAHHUSI MaTepHaa.

[l1aHUPOBATh U OCYLIECTBJIATH Ha NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTBI, TPOBOAUTD
HabJ1I0/leHus, ie1aTh Bbl-

BO/bl 110 pe3yJ/IbTaTaM 3KCIePUMEHTA N0/, KOHTPOJIEM NEeAAT0ra, C UCI0JIb30BaHUEM KJIHUILIE.

CrnesoBaTh NpaBu/aM 6e30MacHON paboThl B 1ab0paTOPUHU NPHU UCIOJIb30BAHUHU XUMHUYECKOH
nocy/ibl 1 060py/10BaHus [0/ KOHTPOJIEM Ieiarora.

[IpoBOAUTH BBIYUCIEHHUS C IPUMEHEHUEM OHSTHSI «MaCCOBas [10J1s1 BEIIECTBA B paCTBOPE» C
ornopo# Ha GOpMYyJIbIL.

HWcnosib30BaTh NPU BHIIOJHEHUH yUe6OHBIX 33ZJlaHUH U B IPOLieCCe UCCIe[0BATEIbCKON
JlesITE/IbHOCTH HAayYHO-TIOMYJISIPHYIO0 JIMTEPATYPY XUMUYECKOTO COZlePXKaHUs1, ClIpaBOYHbIE
MaTepuasbl, pecypcbl UHTepHeTa 10/ pyKOBO/ICTBOM Iejiarora.

BricTpanBaTh pa3BEéPHYThIE TMCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOH HAa HHGOpPMAIUIO U3
y4yeOHHUKa U CIPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO UCII0JIb30BaTh U3y4YEeHHbIH TOHATUHHBIN
anmapar Kypca XMMUH 10CJIe NPeiIBAPUTEbHOI0 CTPYKTYPUPOBAHHUS MaTepUaa.

TeMa 8. J/1IeKTpoIMTHYEeCKas
AUcCcouManysi. XMuMHYeCKHe
peaxkuuy B pacTBOpax

(54)

Teopust JNEKTPOTUTHUECKON JACCOLMALIH.

ONeKTpOIUTHIECKast OIEeKTPONMHUTEl |

HCAJICKTPOJIUTHI. KaTI/IOHLI, AHUOHBI. ¥MeXaHu3M Jucconranun

JAucconuanus.

BEIICCTB C Pa3IMYHBIMHA BHIAMHU XUMHUUYECKOU cBs3h. [loHsTHE
ocrenieHu nucconuanvu.® CuibHbIE U cladble 3JICKTPOIUTEL.
Peaxuun noHHOro oOMeHa. YCIOBHS NPOTEKaHMS PEaKIHil
HOHHOTO 00OMeHa 1o KoHma. [lonHbIe U coKpalEHHbIC HOHHBIC
XUMUYECKHUE  CBOMCTBA

YPaBHCHUS  pEaKIUid.

coleii B

KHCJIOT,
OCHOBaHUM U mpecTaBIeHUd 00

3J'ICI(TpOJ'[HTH'{CCKOI>i nuccormanuu. KauectBeHHbie PCaKIn Ha

CBCTC

KaTHOHBl ¥ AaHWOHBI: HOHBI XJIOpUI-, OpOMHUI-, HOIWI-,
cynedar-, kKapOoHaT-, CHIHKAT-, (hocdaT- aHNOHEI; THAPOKCHUI-
HOHEI,
xkenesa (2+) u (3+), menu (2+), HMHKA, MPUCYTCTBYIOIIKAE B
BOJHBIX PacTBOpax.

KaTUOHBI aMMOHUWA, Mart"uvs, KaJibIus, aJIFOMHWHUNA,

PackpbIBaTb CMbICJ U3y4aeMbIX IOHSATHH, a TAKXKE CMbICJI TEOPUH 3JIEKTPOJTUTHYECKOH
JIUCCOLMALIMH C OTIOPOH Ha CXEMBL

OGBACHATD MPUYHHBI 3JIEKTPOIPOBOJ-

HOCTH BOJHBIX PACTBOPOB C MIOMOIL[bIO [IeJarora.
CoCTaBJIATh YpaBHEHHUsI AUCCOLHALIMH KUCJIOT, 11ieJ104eil U CoJiell, OJIHbIE U COKpaIEHHbIE
HOHHbIe ypaBHEHHUsI XUMUYECKHX PeaKL Ui HOHHOr0 o6MeHa.

[11aHUPOBATD U OCYLIECTBJ/ISITh HA TPAKTUKE XUMUUECKHEe 3KCIIepUMEHThI, IPOBOSUTD
HaGJII0/IeHUS, [ie1aTh BBIBO/bI [0 pe3y/IbTaTaM 3KCIepUMEHTa M0CJIe TpeABapUTEbHOMI
paboThL

CrefioBaTh MpaBUJIaM 6e30MacHO# paGoThl B JIaGOpaTOPUH MPU UCTI0Ib30BAHUU XUMHUYECKOH
HOCYAbI U 060pyL0BaHUs IO KOHTPOJIEM NeJarora.

[IpoU3BOAUTDL BBIYUCJIEHHS 10 XUMUYECKUM YpaBHEHUSIM.

BbicTpauBaTh pa3BEépHYTbIe MUCbMEHHbIE U YCTHBIE OTBETHI C ONOPOH HAa HHGOPMALUIO U3
y4eGHUKA U CIPABOYHBIX MATEPHAJIOB, TPAMOTHO HUCI0/Ib30BATh U3yYeHHbIN MOHSATUHHBIH
ammapaT Kypca XMMHUH 0CJIe IPeBapUTENbHOTO CTPYKTYPUPOBAHUs MaTepHaa.

Hcnosib30BaTh NPH BHINOJHEHUH YUeOHbIX 3aJaHUH U B POLIECCE UCCIe[0BATENbCKOM
JeSITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COJIePXKaHMs], CIPABOYHbIe
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JeMoHcTpanuu

JJieKTpUYecKasi IpOBOAUMOCTb PACTBOPOB BELIECTB;
JIBIDKEHUE HOHOB B 3JIEKTPUYECKOM MOJIE.

OnbITHI, WJIIOCTPUPYIOIIYE TPU3HAKU TPOTEKAHHUS
peakuui HOHHOTO 06MeHa.

JlaGopaTopHble U MPpaKTUYeCcKue

pa6oTsl

JlabopaTOpPHBIH OMBIT:

Peakuuu HOHHOTO 06MeHA B paCTBOPaXx 3JIEKTPOJIUTOB:
cynbdata meau(Il) u ménouyn, kapboHaTa HATPUS U
COJISTHOHM KUCJIOTBI, peaKlusi HeUTpaInu3aluu Mexay
TU/IPOKCHU/IOM KaJlvsi ¥ COJITHOM KUC/I0TOH.
Boruncjienus

— I10 YpaBHEHHUSIM XUMHUYECKUX peaKLUH

MaTepuaJibl, peCypchbl I/IHTepHeTa IocJjie KOHCyJIbTallUu C neJaroromMm

Tema 9. OCHOBHBbIE KJIACChI
HeopraHu4ecKux
CoeIUHEeHUI

(114)

Knaccudukanusi HeopraHU4ecKUX COeIJUHEHU.

Okcuibl: cocTaB, kaaccudukanuus (*oCHOBHbIE,
KHUCJIOTHBIE, aMpOTepHbIE, HECOJIe0bpa3yoLye Ha
npuMepe okcuja yriaepoja Il v okenga asora I1*),
HoMeHKJaTypa *[losyyeHue* u XuMuieckue CBOHCTBA
OKCU/IOB (B3aUMO/IEUCTBUE C BOAOH, KUCJIOTaMH,
11eJ109aMHu).

OcHOBaHUS: COCTaB, Ki1accudukanus (Les09u U
HepacTBOPUMbIe OCHOBAHUsI), HOMEHKJIATypa, GUandecKkue
Y XMMUYeCKUe CBOUCTBaA (B3aUMO/IECTBUE C OKCUIAMU
HEMeTaJIJIOB, KHCJI0TaMHU, COJISIMH), ¥*cmoco6 bl mostydeHus.*
KucnoTsl: coctas, kJaccupukanus, HOMeHKJIATypa,
¢dusnYecKre U XUMUYeCKHe CBOHCTBA (B3aUMO/IeCTBUE C
MeTaJlJlaM1, OCHOBHBIMU OKCU/JaMH, OCHOBAaHUSIMH,
COJISIMHU Ha IPUMeEpe COJISTHOU U CEpHOU KUCJIOT),
*crmoco6bl moJstydyeHus.* Psil ak THBHOCTU MeTaJLJIOB.

Couut (CpeiHME): HOMEHKJIATYPA, CIOCOOBI MOJIyYeHUs],
B3auMO/IeHCTBHE COJiel C MeTa/lJlaMH, KUCJIOTaMH,
1[eJI04YaMHU U COJISIMHU.

F'eHeTHUYeCKas CBSI3b MEXK/Y KJIaCCaMU HEOPTraHUYEeCKUX
coeauHeHul. ['eHeTn4yeckue psaabL [loHsATHE 06
*aMpOTepHBIX TUAPOKCUAAX (HA MpUMepe IIMHKA U
QJIIOMUHMUS ): XUMUYEeCKHe CBOKMCTBA B3aUMO/IeCTBUE C
KHCJIOTaMH U LIeJI0YaMH, pasjioKeHHe Py HarpeBaHUM.*

AemoHcTpauumn

06pa3sibl HEOpraHUYECKHUX BEIIEeCTB Pa3/IMYHbIX KJ1ACCOB.
B3auMogeilicTBUE pacTBOpa CEpHOU KUCIOThI C OKCU/IOM
menu(Il).
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OrmpezienieHne OCHOBHBIX KJIACCOB HEOPTaHUYECKHX COCAMHEHUM 10 Ia0IIoHY.
CocraBiieHHe CXeM CTPOSHHs OCHOBHBIX KJIACCOB HEOPTaHUUECKHX COEAMHEHUI HA OCHOBE
OmpeeTIeHHs.

Cocrasienue (GpopMyn OCHOBHBIX KJIACCOB HCOPTaHIMUYECKUX COSANHEHHH U HAa3bIBAaHHE HX 110
MEXXIyHapOIHOH U TPUBHATIBHON HOMEHKIIATYpE C HCIIOIb30BAHIEM ONPECTICHHS 1 TaOHIIbI
PacTBOPUMOCTH.

KnaccuduupoBanne n3ydaeMbIX BELIECTB [0 COCTABY U C60UCMEaM C OIOPON Ha OIpeIeIICHH s,
CXEMBI U TabJIHIy pacTBOPHMOCTH.

CocraBieHue TaOIHIBl TCHETHIECKUX PAIOB U cXeMbl «[ eHeTHYecKast B3aMOCBSI3b OCHOBHBIX
KJIaCCOB HEOPTaHUUECKHX COCAMHEHUI MO/l PYKOBOACTBOM IEJarora.

ITporHo3upoBaHue CBOICTB BEIIECTB HA OCHOBE OOIIMX XMMHYECKUX CBOMCTB M3y4EHHBIX KJIACCOB,
IPYIII BELIECTB, K KOTOPBIM OHH OTHOCSATCS C UCIIOJIB30BAHUEM CXeMbI «I eHeTHUecKast B3aUMOCBS3b
OCHOBHBIX KJIACCOB HEOPTaHUUECKHX COEAMHEHUI» 10/ PyKOBOACTBOM IIEJ[arora.

CocraBiieHre MOJICKY/IAPHBIX YPaBHEHHH peakiuid, MIUTFOCTPUPYIOIUX XUMUYECKUE CBOHCTBA
U3Y4CHHBIX KIIACCOB U CHOCOObI NOLyYeHs BEILIECTB U3yYCHHBIX KIIACCOB, IPYIIL, a TaKKe
HOJATBEPKIAIOIIUX FEHETHYECKYI0 B3aUMOCBSA3b MEXKly HUIMH, C OIIOPOIl Ha BepOaJbHYIO CXeMy B
KaueCTBE 3PUTEIBbHON OMOPHI.

CocraBiieHre MOJICKY/IPHBIX YPaBHEHHMI Peakiyii o cXeMaM ¢ IpeJBapUTEeNIbHBIM 00CYKICHHEM
BbIOOPA pEarupyoIiX BEIECTB.

Beruucnenne no ypaBHeHHAM XUMHYECKUX PeaKLUi KonnuecTBa, 00bEMa, MacChl BEIECTBA 10
KOJIMYECTBY, 00bEMY, Macce PeareHTOB WIH MPOLYKTOB PEAKLHUH 110 aJIrOPHTMY.

InanupoBaHue U OCYIIECTBIICHHE Ha MPAKTHKE XUMHUYECKOT0 IKCIIEPUMEHTA U HaOJII0ICHHS 1101
PYKOBOJICTBOM YUHTEIISL.

DopMynupoBaHUE BBIBOIOB 110 Pe3yJIbTaTaM 3KCIIEPUMEHTA C UCII0JIB30BAHUEM OIIOPHBIX CIIOB.
DopMynupoBaHUE ¢ IIOMOLIBIO [IeJarora 1 BbINOIHEHHUE NpaBul 6e30MacHOi paboTs! B JlabopaTopun
IIPH UCIOJIb30BaHUM XMMHYECKOH MOCYbI U 000pYIOBaHUS.

Hcnonb3oBaHKe MY BBIIOIHEHUN y4eOHBIX 3a/laHUH U B TIPOLIECCE HCCIIEI0BATENIBCKOM AESTEIbHOCTH
Hay4HO-TIONYJIAPHO JINTEPaTypbl XUMHYECKOrO COJCPKAHUS, CIIPAaBOYHbIE MaTepHaIbl, PECYpPChI
HHTepHera, ocyliecTBICHHE BBIOOPA 110/ PYKOBOICTBOM HACTaBHHUKA.




Peakius HeWTpaM3anuu.
BrITecHeHUe 0/JHOTO MeTaJ/l1a PYTUM U3 PacTBOpa COJIH.

Na6opaTtopHblie U NpaKkTU4eckue paborbl
JlabopaTOpHBIE OMBITHI:

B3aumogelicTBUe KUC/IOT C MeTa/lJIaMH.

[TonlyueHue HepaCTBOPHUMBbIX OCHOBaHHUH.
B3aumopelicTBHue HepacTBOPUMBIX OCHOBAaHHUH €
KUCJOTaMMU.

Paznoxenue ruapokcusa meau(1l) mpu HarpeBaHUU.
[IpakTHyeckas pabora:

Ne 7. PelteHue 3KCllepMMeHTa/bHBIX 33/la4 110 TeMe
«OCHOBHbIE KJIaCChbl HEOPTaHUYECKUX COeJUHEHU M.

BbluucneHusn
— 10 YPaBHEHUAM XUMHUYECKUX peaKuHﬁ

BeicTpanBanye pa3BEPHYTHIX MICEMEHHBIX W YCTHBIX OTBETOB C OIOPOH HAa MH()OPMAIIHIO 13
y4eOHHKA U CIIPAaBOYHBIX MATEPHAIOB, TPAMOTHOE HCIIONB30BAHHUE M3YIEHHOTO TIOHATHIHHOTO
amnmapara Kypca XHMHH C HCIOIb30BaHNEM IUIaHa, ONIOPHBIX CIIOB, aJITOPUTMA.

Paspen 3. BelectBo M XMMU4ecKkue peakumm, 44

Tema 10. Xumunueckue peakumu.
OCHOBHble 3aKOHOMEPHOCTH
XMMUUYECKUX peaKkumii (4u)

*[loHATHE O CKOPOCTH XMMHUYECKOH peaknnu. DakTopsl,
BIMSIOIME HAa CKOPOCTb XUMHUUYECKOW peakuuu. [lomsatue o

TOMOTCHHBIX W TeTepOreHHbIXx peakmusix. Ilomstme 00

0o0paTHMBIX M HEOOpaTHMBIX XHMHYECKHX PEaKIHsX.
Ilonstme o xuMmmdeckoM paBHOBecud. (CwmerneHue
XUMHYECKOro paHoBecus. DakTopbl, BIusOIME HA

CKOpPOCTh XUMHAYECKON peaKkuu U MOJI0KECHUE XUMUYCCKOTO
PaBHOBECHSL. Kﬂaccn(bm(aum[ XUMHYCCKUX peaKHI/Iﬁ o

Pa3HbIM OCHOBAHUAM. *

PackpbsIBaTh CMBICT M3y4aeMbIX ITOHSITUH U MPUMEHSATH 3TH ITOHTHUS IIPU ONMCAHUY CBOICTB BEIIECTB U

HX IIPEBPALICHUN.

KrnaccndunupoBaTs XUMHYECKHE PEAKIUH 110 Pa3INIHBIM IIPH3HAKAM.

Y cTaHaBIMBAaTh 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH PEAKIHH OT PA3INIHBIX (JaKTOPOB MO

PYKOBOJCTBOM YUHTEIIS.

[IporHO3MPOBATH BO3MOXKHOCTH MPOTEKAHIS XUMHIECKHUX MPEBPAIICHHH B PA3INYHBIX YCIOBHIX TIOCTE

MIPeABAPUTEIFHON PAOOTHL

DrpenensaTs OKUCIUTEN U BoccTaHOBUTENs B OBP.

CocTaBnsTh 3IeKTPOHHEIN OaJlaHC PeaKIyy.

[Ipon3BOAUTE BBEIYUCIICHHS IT0 XUMHIECKUM YPaBHEHHMSIM IO alTOPUTMY.

BeIcTpanBaTh pa3BEPHYTHIE MMCEMEHHBIE M YCTHBIE OTBETHI C ONOPOH Ha MH(POPMANHNIO U3 yIeOHUKA 1

CIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO MCIOJIF30BATh N3YUCHHBII MOHATHHHBIN anmapar Kypca XUMAN

TIOCTIe TIPEABAPUTENBEHOTO CTPYKTYPUPOBAHHS MaTepHaa.

Hcrionp30BaTh MpH BEITIOHEHNUH YI€OHBIX 3aJaHUI U B IPOIIECCE MCCIE0BATEIBCKON AESTEIBHOCTH

HAaYYHO-TIOIYJISIPHYIO JIUTEPaTypy XUMHIUIECKOTO COAEPIKAHUS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPCHI

WnrepHera mocie KOHCYIBTAIMH C TIEAArOTOM.

PacKpBIBaTh CMBICII H3Y4aE€MbIX TIOHSATHIA, a TAKXKE CMBICI TEOPUH ICKTPOIUTHICCKON THCCOIUALIINH C

OMOpPOI HAa CXEMBI.

DOBSACHATE TPHIUHBI SICKTPOIPOBOAHOCTH BOTHBIX PACTBOPOB C MOMOIIEIO ITEAATora.
CocCTaBISITh YPaBHEHHUS JUCCOLUALINH KUCIIOT, IET0YeH U COJICH, ITONHBIE ¥ COKPAIIEHHBIC HOHHBIE
YPaBHCHHUS XMMUUECKUX PEAKII HOHHOTO OOMCHA.

[[TaHIPOBATH M OCYIIECTBIATH HA MPAKTHKE XMMUUECKHE YKCIEPUMEHTEI, IPOBOIANTH HAOIIOACHNS,
JIeNIaTh BEIBOABI TI0 PE3y/IbTaTaM KCIEPHMEHTA MOCIIe IPeIBAPUTEIBHOIN PaOOThL.

CrenoBaTh mpaBmiiaM 6e30MacHO paboTHI B 1a00paTOPHHU NPH UCTIOIb30BAHIN XUMUIECKOH TIOCY/BI U
000pyIOBaHUS MO KOHTPOJIEM IIeIarora.

[[por3BOAUTE BEIYUCICHHS IT0 XUMUIECKUM YPaBHCHHUSIM.
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BeIcTpanBaTh pa3BEPHYTHIE IMCEMEHHBIE M YCTHBIC OTBETHI C ONOPOH Ha MH(POPMANHNIO U3 yIeOHUKA 1
CMPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO MCIOJIF30BATh N3YUCHHBII MOHSITUHHBIHN anmapar Kypca XUMHAN
I0CJIE TIPEIBAPUTEIIBHOIO CTPYKTYPUPOBAHUs MaTepHUaa.

Hcrionp30BaTh pH BEITIOTHEHUH yI€OHBIX 3aJaHUI U B IPOIIECCE MCCIEA0BATEIBCKON AESTEIBHOCTH
HAY4HO-IOMYJISAPHYIO JINTEPATypy XUMHUYECKOTO COACPIKaHUs, CIIPABOYHBIC MATEPUAIIBI, PECYPChI
HuTepHera nociie KOHCYIbTAlMU C IE1arOroM

9 KITIACC

(2 4 B HEHEMIO, BCETO 68 1)

MpumepHble Tembl,
pacKpblBaloLLMe AaHHbIN pa3gen
nporpammbil,

M KOIMYECTBO YacoB, OTBOAUMOE
Ha UX U3yyeHune

OcHoBHOe cogepxKaHue

OCHOBHble BUAbI AeATeNbHOCTU
obyualowmxca

Pa3pen 1. BemecTBo 1 xumudeckue peakuui (104)

54




IloBTOpEHME U YTJIYGJ/IEHHE
3HAHUI OCHOBHBIX pa3jeJioB
Kypca 8 ksiacca

(104)

Ileprognueckuii 3akoH. [lepuoguueckas CUCTEMa XUMUYECKHAX
anementos JI. . MenneneeBa. CTpoeHHe aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUH CBOHCTB XUMUIECKHX
9JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJIHs, KAIBIHS 1 HX
COEJIHCHUH B COOTBETCTBHH C MOJIOKEHHIEM JIEMEHTOB B
MIEPHOIIYECKON CUCTEME M CTPOSHHEM HX aTOMOB.
Krnaccuduxarys 1 HOMEHKIATypa HEOPTaHMIECKHUX BEIIECTB
(MexmyHApOIHAS U TPUBHAIBHAS). XUMHUYCCKHE CBOMCTBA
BEIIIECTB, OTHOCSIIMXCS K PA3IMIHBIM Ki1accaM
HEOpPraHMYECKUX CoeMHEeHNH. [ 'eHeTnaeckast CBsI3b
HEOpPraHMYECKHX BEIIECTB.

CrpoeHHe BeIecTBa: BUIBI XUMUYECKOH CBSI3U U THIIBI
KPHUCTAUIMYECKUX PEHIETOK. *3aBUCHMOCTH CBOICTB BEIIECTB
OT UX CTpOoeHusL. *

XUMUUECKUe PeakIiy. KIacCU(PHUKAIN XUMUISCKUX PeaKIui
T10 Pa3JINIHBEIM OCHOBAHHSIM.

Teopus IEKTPOTUTHYECKOH IUCCONNAIIIH

JeMoHCcTpanuu

1. Mogenu KpUcTalJIM4eCKUX PeIIETOK HeOpraH1yeCKUX
BeIlleCTB.

2. KopotxkonepronHas ¥ JUTHHHOIIEpUOAHAS (OPMBI
[Nepromraeckoii cHCTEMBI XUMHYIECKHX JIEMEHTOB

J1. 1. MenpneneeBa

[pakTrdeckas padora Ne§ «Peakin HOHHOTO 0OMEHa»
[pakTrdeckas padora Ne 9 «KadecTBeHHBIE peakIy Ha HOHBI
B pacTtBOpE".

KonrponbsHas padora Ne6 «DIeKTponuTHYeCKas TUCCOUAIINY

XapaKTepr30BaTh XUMHUYECKHE 3JIeMEHTHI IEPBbIX TPEX IEPUOO0B, KaIUs U KaJIbLIUs 10 UX
noJioxxeHu1o B [leproandeckoii cucteMe [l. Y. MeHzeieeBa ¢ onopoii Ha aJifOPUTM.

KnaccuounuupoBaTth 1 Ha3bIBaTh HEOPTaHHUYECKHUE BElIeCTBA U3YYEeHHBIX KJIACCOB C ONOPOH Ha
CXeMY, TabJIMLy PaCTBOPUMOCTH.

OnuchIBaTh 06LIME XUMUYECKHe CBOMCTBA BelLleCTB Pa3/IMUHbIX KJIaCCOB, NOATBEPKIATh
CBOWCTBa IpUMepaMH MOJIEKYJ/ISIPHBIX YPaBHEHU I XUMUYECKUX PEaKIHii C 0II0poii Ha cXeMy.

OnpezensiTb BUA XUMHUYECKON CBSI3U M TUIl KPUCTAJUIMIECKOH pelIETKH BelliecTBa C OlOpoii Ha
CXeMy.

[IporHo3MpoBaTh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHUS [IOCJIE IPeJBaPUTENbHOrO
pas6opa.

BbicTpauBaTh pa3BEépHYThbIe MUCbMEHHbIE U YCTHLIE OTBETHI C ONIOPOH Ha
HHpOpMaLHIO U3 yieGHUKA U CIPABOYHBIX MAaTEPHUAJIOB, PAMOTHO UCII0JIb30BaTh U3y4eHHBIH
MNOHATUHHBIN annapaT Kypca XUMHU.

Hcnosib30BaTh NpH BHINOJHEHUH YUeOHbIX 3aJaHUH U B POLIECCE UCCIe[0BATENbCKOM
JIeSITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COZIePXKaHMUs], CIPABOYHbIe
MaTepHuaJibl, pecypchl UHTepHeTa noJ, pyKOBOACTBOM MeJarora.

PackpbIBaTh CMBICI TEOPHH AIEKTPOIUTHIECKON qucconuaniu. OObICHITh MPHYHUHEL

3NIEKTPOIPOBOJHOCTH BOJHBIX PACTBOPOB;

CoCTaBIsTh ypaBHEHHUSI AUCCOLUALIMH KUCIIOT U LIETOYEH, MONHBIC U COKPAIICHHBIC XUMHUYECKHE

YPaBHEHHUS XMMUUECKUX PEaKIUi HOHHOTO OOMCHa.

Pazaen 3. Hemera/iibl

U UX coeAUHeHus (24 4)

Tema 3. O61asa
XapaKTepUCTUKA
XUMHYECKHX 371eMeHTOB VIIA-
rpynimsl. ['asoreHsl

(44)

O611as XxapaKTepUCTHKA rajoreHoB. 0CO6eHHOCTH
CTPOEHHsI aTOMOB 3THX 3JIEMEHTOB, XapaKTepHbIe JJIs1 HUX
cTeneHu okucieHus. CTpoeHHe U pU3NYECKHE CBOMCTBA
NPOCTHIX BELIECTB — r'aJIoOr€HOB. XMMUYeCKHe CBOMCTBA HA
npuMepe xJiopa (B3auMoeHCTBYE C MeTa/JIaMHU,
HeMeTaJlJIaMH - BOJIOPO/IOM U KHCJIOPOI0M, *iesioyaMmu™®).
XnopoBozopoz. CoJisiHast KUCJI0Ta, XUMUYECKHE CBOMCTBA,
*nosiyyeHue*, npuMeHeHye. KayecTBeHHbIE peakuy Ha
rajJloreHu/i-MoHbL */leicTBHE XJI0pa U XJI0POBOJOPO/iA Ha
OpraHu3M yeJioBeka.* BaxkHeH1IMe XJIOPUABI U UX

O6BSCHATD 0611[He 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOICTB HEMETAJLJIOB U UX COeJUHEHUH B
npezieiax Masblx NEPHUOJOB U TJIABHBIX MOATPYH [leprofuiecKoii CUCTEMbI XUMHYECKUX
3JIEMEHTOB C Y46TOM CTPOEHHsI UX AaTOMOB C HCI0JIb30BAHUEM CXEMBI.

XapakTepu3oBaTh GU3NIECKHE U XUMUUECKHe CBOMCTBA IPOCTHIX BEIECTB raJoreHoB (Ha
HpHUMepe XJI0pa) U CJI0KHBIX BEIeCTB (XJI0POBOLOPO/A, XJI0PHJA HATPHSI), CHOCOGBI UX
HOJIyYeHUs], TPUMeHeHHe ¥ 3HaYeHUe B IPUPOJE U KU3HH YeJIOBEKa MOCJIe
CTPYKTYPHUPOBaHHUs MaTepHaa.

OnpezensiTb raJoreHu/-uoOHbI B PaCTBOPE C UCIOJIb30BaHHUEM Ta6IULbl "XapaKTepHble
peaxkuuu Ha aHUOHBI'.

[I1aHUPOBATh U OCYLIECTBJISATh HA NPAKTHKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOLAUTD
Ha6JII0IeHHS, ZieJIaTh BbIBOJbI [10 Pe3y/IbTaTaM 3KCIIepUMeHTa OCJie TpeIBapUTEIbHOM
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HaxoX/JeHHe B Iprupoje.

JeMoHcTpanuu

BusieoMaTepuasbl: raJoreHsl U UX COeJUHEHUS.
O6pa3ubl XJIOPU/OB.

JlaGopaTopHble U MPaKTUIECKUe PaGoThl
Jla6opaTOpPHBIH OMBIT:

PacrosHaBaHue XJI0pHA-HOHOB.

paboThL

CriefoBaTh NpaBUIaM 6e30MacHOM paGoThI B JaG0pAaTOPHUY HPH UCHIOIb30BAHUH XUMUIECKOH
HOCYZbl U 060PYZ0BaHUSA [0/, PYKOBOACTBOM Mearora.

BbicTpauBaTh pa3BépHYTbIe MUCbMEHHbIE U YCTHLIE OTBETHI C ONIOPOH HAa HHPOPMALUIO U3
y4eGHUKA U CIPaBOYHBIX MaTEPHAJIOB, FPAMOTHO HUCI0/Ib30BATh U3yYeHHbIN NOHATUHHBIH
ammnapart Kypca XUMHUH.

Hcnosib30BaTh NpH BHINOJHEHUH YUeOHbIX 3aJaHUH U B IPOLIECCEe UCCIe[0BATENbCKOM
JesITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPy XUMHUYECKOTO COZlePXKaHHUsl, CIPABOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa

Tema 4. O61aa
XapaKTepuCTHKA
XUMHYECKHX 3J1IeMeHTOB VIA-
rpynnsl. Cepa u eé
coeauHeHus (5 4)

OG61as xapaKTePUCTHKA 3JIeMeHTOB VIA-rpynmsbl.
Oco6eHHOCTH CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB,
XapaKTepHble JJIs1 HUX CTeneHH OKucieHus1. CTpoeHue U
¢dusnveckue CBOWCTBA NPOCTHIX BEIECTB — KUCJI0POJA U
CephbL

AnnotpomnHble MoAHbUKALIMHI KUCIOPOJA U CEPHI.
XuMH4ecKre CBOHCTBa cepbl. CEpOBOJOPOJ, CTPOEHHE,
dusnveckue 1 XMMUYECKHe CBOMCTBA (KUCJIOTHbBIE U
BOCCTaHOBHUTEJIbHbIE). OKCHU/bI CEPBI KaK MPeCTaBUTEIH
KHUCJIOTHBIX OKCH/0B. CepHasi KUCI0Ta, GU3nUecKre

Y XMMHYeCKHe cBoiicTBa (0611e KaK peCTaBUTEIs
KJlacca KUCJIOT U crenuduieckre), ipuMeHeHUe.
CepHHUCTasi KUC/IOTA.

*XHMMUUeCKUe peaKL1y, JiexKalljiie B OCHOBe
HPOMBIIIJIEHHOTO CII0CO6a MOJIyYeHHUsI CEpHOM KUCIO0ThL*
CoJsti cepHOM KHC/IOThI, KaueCTBeHHasl peaklysl Ha
cyJbdaT-HOoH.

HaxoxJeHue cepbl ¥ €€ coeAMHEHUH B MPUPO/eE.
*XHUMUUeCcKoe 3arpsi3HEHNE OKpYKalollel cpe/bl
COeZIMHEHUSIMH Cepbl (KUCIOTHBIE JOXK/H, 3arpsi3HEHNE
BO3/)yXa U BOJOEMOB), CIOCOGLI eT0 MpeL0TBPaLleHUs.*

JleMOHCcTpanuu

Kosekuuu (BuzieoMaTepuasbl): cepa U eé coeJMHeHUS.
OOGyrJsiMBaHMe caxapa noj JeicTBueM
KOHILIeHTPUPOBAHHON CepHOM KUCJ/IOTBL.

JlaGopaTopHble U PaKTUIeCKue PaboThl
Jla6opaTOpHbIE OMBITHI:

O6HapyxKeHUe CyJIb(paT-UOHOB.

B3aumoseiicTBue pa36aBJieHHOU CEPHON KUCJIOThI C
MHKOM. BeruncieHnus

110 YPaBHEHHUSIM XUMUYECKUX PEeAKLUH;

OO6BACHATH 06111e 3aKOHOMEPHOCTH B U3BMEHEHUH CBOUCTB 3/1eMeHTOB VIA-rpymnmsl U ux
coeJIMHEHUH
C Y4ETOM CTPOEHHUsI UX aTOMOB C OMOPOi Ha cxeMy "M3MeHeHUe paZiuycoB B moArpymnnax’.
XapakTepu3oBaTb pU3UYeCKHe
Y XMMUYeCKUe CBOKMCTBA POCTOr0 BeLeCTBa Cephl U e€ coeIMHeHUH (CepoBOI0PO/Ia, OKCU/IOB
cepbl, CEPHOU KUCJIOTHI, CYJIbPATOB), CIOCOOHI UX MOJIyYEHUSs, IPUMeHeHHe ¥ 3HaYeHHe
B IPUPO/Ie Y ’KU3HU YeJIOBEKA C OTOPOU Ha CXEMY U ILIaH.

OnpefensiTh HaJIM4YYeE CyIbOaT-UOHOB B pacTBOpe.

OOGBSACHSTDH CYIIHOCTb 9KOJIOTUYECKUX TPOOGJIEM, CBSI3aHHBIX C IEPEPaboTKOM coeJUHEHUHN cephl
MocJie CTPYKTYPUPOBaHUS MaTepHasa.

[l1aHUpOBATh U OCYLIECTBJISITh Ha MPAKTUKE XUMUYECKUEe 3KCIIEPUMEHTHI, TPOBOJAUTh
Ha6JII0/IeHYS], [ieIaTh BbIBOJbI 10 Pe3y/IbTaTaM 3KCIIEPUMEHTa.

CneoBaTh NpaBUIaM 6e30MacHOM paboThl B JJAGOPATOPUU TPU UCTTOJIb30BAHUH XUMHUYECKOU
NnoCyZbl ¥ 060py/I0BaHUs O] PYKOBO/ICTBOM I1€/Jarora.

[IpoM3BOAUTD BLIYUC/IEHUS 10 XUMUYECKUM YPaBHEHUSIM I10 aJITOPUTMY.

Hcnosib30BaTh MPU BhIMOJHEHUU YUe6HbBIX 33/IaHUHI TEKCThI yue6HUKA, CIPAaBOYHbIE
MaTepuaJbl ([lepuoaruecKyIo CUCTEMY XMMHUYeCcKUX 3jieMeHTOB /J[. Y. MeH/ie1eeBa, TaGIuLy
PacTBOPHUMOCTH KHUCJIOT, OCHOBAHUH U COJIeH B BOJIE, 3JIEKTPOXUMHUYECKUH Psifl HallPsKEHUM
MeTaJlJIoB).

HWcnoJsib30BaTh NPU BbINOJHEHUH y4e6-

HBIX 33IaHUH U B NPOLIECCE UCC/IEIOBATELCKOM AesITe/IbHOCTU HAyYHO-MOMYJISIPHYIO0 JINTEPATYPy

XUMHUUYECKOTO0 CO/IeprKaHus, ClIpaBOYHbIe MaTepUaJibl, pecypchbl UHTepHeTa

MOCJIe KOHCYJ/IbTAIlUU C [1eIaroroM
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Tema 5. O61asa
XapaKTepUCTHKA
XUMHYECKHX 3/1IeMeHTOB VA-
rpynnsl. A3ot, pocdop u ux
COeMHEeHUA

(74)

OO611as XapaKTeprUCTHKA 3/1eMeHTOB VA-rpynmnsbl.
Oco6eHHOCTH CTPOEHHSI aTOMOB 3THX 3JIEMEHTOB,
XapaKTepHbIe AJis HUX CTeNIeHU OKUCJIEHUSI.

A3or, pacnpocTpaHeHue B Npupoe, GU3NUeCKUE U
XUMHUYECKHe CBOMCTBaA (B3aUMOJIEHCTBYE C METAJIAMU U
HeMeTaJlJIaMH - KHCJI0POZoM U BogopooM). Kpyrosopor
asoTa B IpUpoJE.

Ammuak, ero pusnyecKkre U XUMHUYECKHe CBOHCTBA
(okucIEHHE, OCHOBHBIE CBOMCTBA BOJHOTO PacTBOpA),
*nosryyeHue* u npuMeHeHue. CoJiu aMMOHUS, UX
¢dur3nYecKre U XMMHUYECKHUE CBOHCTBA (pa3/ioKeHHE,
B3aUMO/IEMCTBUE CO l1[eJI0YaMU), IPUMEeHEHHE.
KavecTBeHHas peaklysi HA HOHbI aMMOHUSI.

A3oTHas KUCJI0Ta, eé U3nYecKre U XUMUYECKHEe CBOUCTBA
(o61mMe Kak npecTaBUTEIA KJacca KUCJIOT U
cnenuduyeckue). AsoTucras kucaoTa. Ucrnosib3oBaHue
HUTPATOB U COJIEH aMMOHHUS B KaUe€CTBE MUHEPAJIbHBIX
yA06peHU.

*XuMHYecKoe 3arpsisHeHUE OKPYKaloIlen cpe/ibl
coeJJMHEHUSIMU a30Ta (KUCJIOTHbIE JOXK/H, 3arpsA3HEHUE
BO3/1yXa, T0YBbI U BOJJ0OEMOB).*

docdop, *amnorponHsie Mogudukanuu pocdpopa*,
¢dur3nYecKre U XUMHUYECKHUEe CBOMCTBA (B3aUMO/IECTBUE C
MeTaJlJIJaMH, HeMeTalJIaMH, *KOHLEHTPUPOBAaHHON
a30THOU U CepHOU KUCI0TaMu).*

Okcup pocopa(V) u pochopHas kucioTa, pusnyeckue u
XUMHUYECKHe CBOMCTBa, noyyyeHue. KauecTBeHHast
peakiius Ha pochaT-UOHBIL.

HUcnosib3oBanue pochaToB B Ka4eCTBE MUHEPAIbHbBIX
yA006peHU. 3arpsisHeHUe IPUPOLHBIX BOJ0EMOB
dochaTtamu. JleMOHCTpanuu

Kosneknuu: ¢pocdop 1 ux coeJUHEHUS.
B3anMo/ielicTBHE KOHLIEHTPUPOBAHHON a30THOH KUC/IOTHI
C MeJiblo.

JlaGopaTopHble U IPAaKTU4YeCKUe paGoThbI
Jla6opaTOpPHBIE OMBITHI:

1. BsauMogeicTBUE coJieli aMMOHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHE € 06pa3laMu a30THBIX U POCPOPHBIX
yAOOpeHHUH.

[IpakTHyeckas paboTa:

Ne 10. [TosryyeHHe aMMUaKa, U3y4eHHe ero CBONUCTB.

Buwruuciaenus

OGBACHATD 061IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3J1IeMeHTOB VA-TPYNITbI U UX
COeZIMHEHUH C yYETOM CTPOEHHUS UX aTOMOB.

XapakTepu3oBaTh GU3NUECKHE U XUMUUECKHe CBOMCTBA MPOCTBIX BEIECTB a30Ta U pocdopa u
UX COeIMHEHUH (aMMUaKa, coJielf aMMOHUS, a30THOM KUC/IOThI, HUTPATOB, OKCHA
docdopa(V) u dpocoopHo# KUCI0THI, pocdHaTOB), CIOCOOHI UX HOJYYEHHUS, IPUMeHEHHE U
3HaueHHUe B IPUPO/ie U XKU3HU YeJIOBEKA C UCII0JIb30BaHHEM CXEMBbI.

OnpezensiTb HOHbI aMMOHUS U GpochaT-UOHBI B pACTBOPE C UCMOJIb30BaHUEM TaGIULIbI
"XapakTepHble peaKI[U1 Ha KATUOHbBI U aHUOHBI .

OGBACHATD CYIHOCTb 3KOJIOTHUECKUX MTPO6JIEM, CBI3aHHBIX C HAX0X/AeHHEM COeJUHEHUH
a3zoTa U docdopa B OKpyxalolei cpese.

[1;1aHUPOBATD U OCYLIECTBJ/ISITh HAa TPAKTHKE XUMUYECKHE 3KCIIePUMEHTbI, IPOBOSUTD
HaGJII0/IeHUS, [Ie/IaTh BbIBO/bI [0 PE3y/IbTaTaM 3KCEPU-MEHTa.

CrefioBaTh paBUJIaM 6e30MacHO# paGoThl B JIaGOpaTOPUH MPU UCTT0/Ib30BAHUU XUMHUYECKOH
HOCYAbI U 060pyLOBaHHUS.

[IpOM3BOAUTDL BBIYUCIEHHUS 10 XUMUYECKUM YpaBHEHUSIM.

Hcnosib30BaTh NpH BHINOJHEHUH YUeGHbIX 33JaHUH TEKCThI y4eGHUKA, ClIpaBOYHbIE
MaTepuaJibl (epUoJUIECKYI0 CUCTEMY XUMHUYECKUX 3/1eMeHTOB /l. U. MeH/iesieeBa, TabIHLy
PacTBOPHUMOCTH KUCJIOT, OCHOBAHHH U COJiell B BOJE, 3JIEKTPOXUMHUYECKUI PsiJi HAapsKeHUH
MeTaJlJIOoB).

Hcnosib30BaTh NpH BHINOJHEHUH YUeGHbIX 3aJaHUH U B POLIECCE UCCIe[0BATENbCKOM
JeSITeIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COJZIEPXKaHMUs], CTPABOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noc/ie KOHCYIbTAl[UH C IeJaroroM
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— I10 YpPaBHEHUAM XUMHUYECKUX peaKHHI:I

Tema 6. O61as1 XxapaKTepuc-
THUKAa XMMU4YEeCKHX 3/IEMEHTOB
IVA-rpynnbl.

Yriepoa 1 KpeMHUH U UX
coeJMHEeHUs

(84)

Yrsepog, asutoTponHble Mogudukanuu (rpaduT, aamas),
pacnpocTpaHeHHe B IPUpo/ie, pusnyeckue U XUMUYECKHe
cBoiicTBa. Axcopbuus. Kpyrosopor yriepoa B npupo/ze.
Oxcuzpl yriepoa, ux Gusnyeckre 1 XMMUYECKHe
CBOMCTBA (B3aMMO/IEICTBUE C MeTa/IaMU, HEMETAJIJIaMHU,
*KOHLEHTPUPOBAHHOU a30THOU U cepHOM KUCIO0TaMu)¥,
WX JeHCTBYE Ha )KHUBblE OPraHU3Mbl, *nosyyeHue*

Y IpUMeHeHue. *IK0I0TUYeCcKHe TPO6IeMBI, CBSI3aHHBIE C
okcuzioM yriepoa(lV); runoresa riio6aabHOTO
MOTEMNJIEHUs KJIMMATa; TapHUKOBBINA 3QPeKT.*

YrosibHas KUCJI0TA U €€ COMY, UX U3NYECKHUE U
XUMHUYECKHe CBOMCTBA, no/y4eHue U IpuMeHeHHUe.
KauecTBeHHas peakiysi Ha KApOOHAT-UOHBIL.
*Wcnosib30BaHe Kap6bOHATOB B GbITY, MEIULIMHE,
NPOMBIIJIEHHOCTH, CeJIbCKOM X03s1iicTBe. *

KpemHuii, ero pusudeckue v XuMudecKkue CBOMCTBa (Ha
npUMepe B3aUMOZEHCTBUS C MeTa/JIaMHU U HEMETAJJIaMU),
*MoJlyyeHre U IPUMEHEHHUE B 3JIEKTPOHUKE.*
*CoevHeHUs1 KpeMHHUS B npupo/e. O6uiue
npejcTaBieHus 06 okcue kpeMuusi(IV) u KpeMHUeBOM
kucs0Te. CHIMKATBI, UX UCIIOJIb30BaHUE B OBITY,
MeJH1IMHe, IPOMBIIIJIEHHOCTH. Baxk-Helne
CTPOUTEJIbHbIE MAaTEPHAJIbl: KEPAMUKA, CTEKJIO, [IEMEHT,
6eToH, xeJie306eToH. [Ipo6JieMbl 6e30MacHOrO
WCI0JIb30BaHUSI CTPOUTEJbHBIX MaTEPHAJIOB B
NOBCEJHEBHOM KU3HU.* JleMOHCTpauuu

Mogeu KpUCTaIJIMYeCKUX PELIETOK a/IMasa, rpaduTa,
MoJIeKyJIbl pyiepeHa.

Ancop61usl paCTBOPEHHBIX Bell|eCTB aKTHBUPOBaHHBIM
yrJiém. [IpoTuBoras.

BuseoMaTepua/ibl: CUIMKaTHasA IPOMBILIIEHHOCTb.
Mojenn MoJieKyJl OpraHU4eCKHUX BellleCTB.
JlaGopaTopHble U IPaKTU4YeCKUe paGoThbI
JlabopaTopHbI# onbIT: KauecTBeHHast peakLys Ha
Kap6oHaT-HoH. [IpakTHyeckue paboThl:

Ne 11. [TosiyyeHue yrJeKUCA0ro rasa u u3y4eHue ero
CBOWCTB.

Ne 12. PemieHue sKclieprMeHTaIbHbIX 33/ja4 110 TeMe
«HemeTannbi».

BoeruucieHus 1o YpaBHEHUAM XUMUYECKHUX peaKuI/lﬁ
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O6BACHATD 001Me 3AKOHOMEPHOCTH B U3MEHEHUH CBOUCTB 3/1eMeHTOB [VA-rpynnsl 1 ux
coeJJMHEHUH C Y46 TOM CTPOEHHsI UX AaTOMOB.

XapakTepu3oBaTb GU3NUECKHE U XUMUYECKHE CBOMCTBA NPOCTHIX BELECTB YIJIeposa U
KPEeMHHMS U UX COeJUHEHUH (OKCHUJOB yIIepo/ia, yroJbHON KUCI0Th], KapboHATOB, OKCH/A
KPEeMHHS], KPDEMHHEBOH KHCJIOThI, CHJIMKATOB), CIIOCOOBI UX MOJIyYeHUs], IPUMEHEHHE
Y 3Ha4YeHHe B IPUPO/JIE U XKU3HU YeJIOBEKA.

OnpeseniTb KAPOOHAT- U CUJIUKAT-

HOHBI B pacTBOpE.

OOGBACHATD CYLIHOCTb 3KOJIOTHYECKUX NMPO06JIEM, CBI3aHHBIX C HAX0XKJEHUEM YIJIEKHCIOTO ra3a
B OKpY’KalolleH cpejie.

[I1aHUpOBAThb M OCYLIECTBJISATH HA TPAKTHKE XUMUYECKHE SKCIIEPUMEHTH,

[IpoBOAUTE HAGJIIOAEHNS], IeJIaTh BBIBO/bI 110 pe3yJ/IbTaTaM 3KCIIepUMEHTA 110CJIe
npe/iBapUTeNbHOHN paboThL

CrnepoBaTh NpaBu/aM 6e30MacHON paboThI B 1ab0paTOPUHU NPHU UCIOJIb30BAHUU XUMHYECKOH
nocy/ibl 1 060py/10BaHUSI.

HcnoJsib30BaTh U BBIIOJHEHUH YYEOHBIX 33JdHUH TEKCThI yyeOHUKA, ClIPaBOYHbIE
MaTtepuaJibl (IlepronYecKyIo CUCTEMY XMMUYECKHX 31eMeHTOB /I. Y. MeHzeieeBa, TabIuLy
pPacTBOPHUMOCTH KHCJIOT, OCHOBAHUH U COJIeN B BOJIE, 3JIEKTPOXUMHUYECKUH Psifl HANPsHKeHUH
MeTaJlJIOB) N0CJ/Ie KOHCYJIbTAlUH C IIE€aroroM.

HcnoJsib30BaTh NPH BbINOJHEHUH YYeOHBIX 33JJdHUH U B IPOIlECCe UCCIe[0BATENbCKOH
JlesITe/IbHOCTH HayYHO-ONYJIIPHYIO JIMTEPATYPY XUMUYECKOI0 COZlepXKaHusl, CIPaBOYHbIe
MaTtepuaJibl, pecypcbl UHTepHeTa




Pa3pen 2. MeTas/utbl U MX coeauHeHus (20 u)

Tema 7. O6111e cBOMCTBa
MeTaJ/l/IOB
(44)

OO61as XxapaKTepUCTHKA XUMHUYECKUX 3JIEMEHTOB —
MeTaJlJIOB Ha OCHOBAHUU HX IT0JIOKEHUSI B
[leprosiuyeckoil cucTeMe XUMUYECKHX 3JIEMEHTOB

. U. MeHzesieeBa U cTpoeHUs1 aToMOB. CTpoeHuUe
MeTaJlJI0B. MeTasindecKasi CBsi3b U MeTaJlInYecKas
KpUCTaJ/IMYECKask pelléTKa. DJIeKTPOXUMHUYECKUH psif,
HaIpspKeHUH MeTasoB. PU3nveckre U XUMUYECKHe
CBOMCTBa MeTa//IOB (B3aUMO/IeeCTBHE C KUCIOPOAOM,
BO/JI0H, KUc0TaMu). *O6111e cCoco6bl MoJydeHUsT
MeTaJlIoB.*

*[ToHsATHE 0 KOPPO3UU METAJIJIOB U OCHOBHBIE CIIOCOGBI
3alIUThI OT KOppo3uu. CHIaBsl (CTalb, YYTYH,
JIOpaJIIOMUHUH, 6POH3a), UX IPUMeHEeHHUE B GBITY U
HPOMBIIIIEHHOCTH. *

JleMOHCcTpanuu

O3HaKoMJIeHHe ¢ 06pa3laMy MeTaJlJIOB U CIJIaBOB, UX
bU3NYEeCKUMU CBOHCTBAMHU.

Mojie1 KpUCTalINYeCKUX PelléTOK MeTaJl/I0B.
BupeomaTepua/ibl: KOppo3ust MeTaJ/IOB.

JlaGopaTopHble U MPaKTUIECKHUe PaGoThl
JlaGopaTopHLIe OMBITHI:

O3HakoMJIeHHe € 06pasaMHu CIJIaBOB METAJLJIOB.
3aBUCHMOCTb CKOPOCTHU peaKI[ui MeTasl1a C KUCJIOTON OT
HOPUPO/IbI METAJLIA.

BeruucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKL UK.

PackpbIBaTh CMbICJ U3y4aeMbIX IOHSATHUH U HPUMEHSITb 3TU MOHSTHS IPU ONUCAHUH CBOICTB
BELIECTB U UX MpeBpalleHH.

OGBsACHATD 06LIMEe 32aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3JIEMEHTOB-METAJIJIOB M UX
COeZMHEHUH € yYETOM CTPOEHHUS UX aTOMOB.

XapaKTepu30BaTh CTPOEHUE METAJLJIOB, 0611Ke GU3HUUECKHEe U XUMUYeCKHe CBONCTBA METaJLIOB.

XapaKTepu30BaTh 0611j1e CIOCOGbI OJTyYeHHsI METAJLJIOB MOCJIe CTPYKTYPUPOBAHHS
MaTepuaJa.

CriefjoBaTh paBU/IaM 6e30MacHO# paGoThl B JIaGOpaTOPUH MPU UCTTO0Ib30BAHUU XUMHUYECKOH
HOCYAbI U 060pyLOBaHHUS.

[IpOU3BOAUTDL BBIYUCIEHHUS 10 XUMUYECKUM YpaBHEHUSIM.

Hcnosib30BaTh NPH BHINOJIHEHUH YUeGHbBIX 33JaHUH TEKCThI y4eGHUKA, ClIPaBOYHbIE
MaTepuaJbl ([lepuoUvecKyto CUCTEMY XMMUYeCKUX 31eMeHTOB /[|. U. MeHies1eeBa, Tab ULy
pPacCTBOPUMOCTH KHUCJIOT, OCHOBAHHUH U COJIe B BOJiE, 3JIEKTPOXUMHUUECKUH PsiJ HANPsKe HUi
MeTaJlIOoB).

Hcnosib30BaTh NpH BHINOJHEHUH YUeOHbIX 3aJaHUH U B POLIECCEe UCCIe[0BATENbCKOM
JeSITeJIbHOCTH HayYHO-MOMYJIIPHYIO JIMTEPATYPY XUMHUYECKOTO COZIEPXKaHMUs], CIPABOYHbIe
MaTepHaJibl, pecypcbl UHTepHeTa ocJie npejBapUTebHOM KOHCY/IbTAllUH C IeJaroroM

Tema 8. BaxkHelimue
MeTaJ/l/Ibl M1 UX COeJUHEeHUs
(164)

[llenouyHble MeTasbl [losoxeHue B [lepuoguyueckoit
cucTeMe XUMUYecKux 3ieMeHTOB /I. U. MenzeneenBa,
CTpoeHue aToMOB. HaxoxjeHue B Ipupoe.
dusnyeckue U XMMUYeCKHe CBOUCTBA (Ha MpUMepe

HATpUudg U KHJ'II/IH). OKCI/IAIJI U TUAPOKCUABI HATPUA U KaJU.

[IpuMeHeHUe 11eJI0YHBIX METAJLJIOB U UX COeJUHEHUM.
[lles10uHO3eMeIbHbIE MEeTAJJIbl MATHUM U KaJIbLUH,
cTpoeHue aToMoB. [losioxkeHue B [lepuouueckoil cucteme
xuMuveckux 3jeMeHTOB /J[. U. MeHiesieeBa. Haxox/jeHue B
npupoge. Pusndeckue U XMMUYECKUE CBOUCTBA.
BakHelive coefuHeHUsT KaabLus (OKCUJI, TUAPOKCHUS,
coun). *JKécTkocTb BOAbI U CIOCOOHI €€ ycTpaHeHUs.*

OGBACHATD 06LIMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOHCTB 3/IEMEHTOB-METAaJVIOB B rpyInax U
UX COeIMHEHUH C yYETOM CTPOEHHUS UX aTOMOB.

XapakTepu30BaTh GU3NUECKHUE U XUMHUYECKHE CBOMCTBA IPOCTBIX BELLIECTB META/LIOB U UX
coeJUHEHU# (OKCHUZOB, THAPOKCH/IOB, COJIEH) C ONIOPOI Ha CXEMY, CMTOCOG LI X MOJIy4YeHus],
HNpUMeHeHHe U 3HaueHHue B IPUPO/e U XKU3HU YeJIOBeKa.

Pacrno3HaBaThb € NOMOLIBI0 KAYeCTBEHHBIX PeaKL[Uil HOHbI METAJLIIOB (MarHusl, alIlOMUHUsI, LIHHKA,
»)KeJie3a, Meiv) C UCT0JIb30BaHKeM TabJIUIbl "XapaKTepHbIe peaKI[MH Ha KATUOHBI.

[I1aHUPOBATh U OCYLIECTBJISATh HA MPAKTHUKE XUMHUYECKHE IKCIIEPUMEHTBI, TPOBOAUTD
Ha6JII0IeHUS, ZieJIaTh BbIBOJbI [0 Pe3yJ/IbTaTaM 3KCIIEPUMeHTa.

CriefoBaTh MpaBuUIaM 6e30MacHO paGoThI B JaGOPATOPHUU IPH UCIOIb30BAHUH XUMUIECKOH
HOCYZbl U 060PYA0BaHMUS.

[IpoU3BOAUTDL BBIYUCIEHHS 10 XHMUYECKUM YpaBHEHUSIM.
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Anromunuii. [Tonoxenue B [leproguyeckoil cucteme
XMMUYeCKUuX 371eMeHTOB /I. U. MeH/ieieeBa, cTpoeHUe
aToMa. Haxoxenue B npupoge. Pusndyeckue u
XUMHUYECKHe CBOUCTBA. AMbOTepHbIE CBOUCTBA OKCU/IA U
TUJPOKCUAA.

XKeneso. [Tonoxxenue B [lepuouyueckoil cucteme
XMMHUYeCcKUuX 371eMeHTOoB /JI. U. MeHieieeBa, cTpoeHUe
aToMa. HaxoxeHue B npupoge. Pusndyeckue u
XUMUUYeCcKUe cBorcTBa. OKCUABI, TUAPOKCU/IBI U COTU
xeste3a(ll)

u xese3a(lll): coctaB, cBOWCTBaA U noJy4eHUe.

JeMoOHCcTpanuu

B3auMogeiicTBUe HATpUs C BOLOH.

OkpallMBaHUe MJIaMeHU HOHAMU HaTPUs U KaJUsl.
OkpallrMBaHUe MJ1aMeHUd NOHAMHU KaJbIUSl.
BsauMoelicTBue oKCcU/ia KasbIHsl C BOJOM.
BuseoMaTepuaJibl: TOpeHUe XKeJie3a B KUCI0PO/ie U XJIope.

JlaGopaTopHbIe U IPaKTH4YeCKHe paGoThl
Jla6opaTOpHBIE OMBITHI:

O3HaKoMJIeHHe C 06pa3LaMHU aJIlOMUHUS U €T0 CIJIaBOB.
AmodoTepHbIe CBOMCTBA I'MIPOKCH/IA ATIOMUHUS.
KayecTBeHHbIE peaKlU1 Ha HOHBI KeJle3a.

JKéctkocTb BO/IbI U METO/IbI €€ YCTPaHEHHUS.
[IpakTHYeCKHE pabOThI:

Ne 10. PemieHue sKcnepyMeHTabHbBIX 33724 10 TEME
«MeTanibl».

BeruucieHus
110 ypaBHEHUSIM XUMHUYECKUX peaKL Ui

BricTpanBaTh pa3BEépHYThHIE MHUCbMEHHBIE U YCTHBIE OTBETHI C ONOPOH HA HHGOPMALIUIO U3
y4yeOGHHUKa U CIPaBOYHbIX MaTePHaJIOB, TPaMOTHO HCI0JIb30BaTh U3y4YE€HHbIN TOHATUHHBIN
anmapar Kypca XUMHH.

HWcnosib30BaTh NpH BbINOJHEHUH YYeOHBIX 3aZlaHUH U B IPOIIECCe UCC/IeL0BATEIbCKOH
JlesITe/IbHOCTH HayYHO-TIONYJIIPHYIO0 JIMTEPATYPY XUMUYECKOI0 COZlepXKaHus, CIPaBOYHbIe
MaTtepuaJibl, pecypcbl UHTepHeTa

Pasgen 3. MNepBoHayanbHble XMMKY

ecKue noHATnA 0b OpraHn4YecCKnx sellecTeax, 104

Tema 9. lNepBOHavanbHble
XMMUYECKME NOHATUA 06
OpraHNYecKunx BelLecTBax

O6mue mnpejcTaBieHUss 06 OCOOEHHOCTSIX COCTaBa U
CTPOEHHUsI  OpraHWYECKHX  COeJUHEHUH  yrjepoJa.
[lepBoHaya/bHble MOHSTUSI 06 OpraHUYECKUX BellecTBaxX
KaK O COeJJUHEHUsIX yrJjepoga (MeTaH, 3TaH, STHJIEH,
aleTUJIEH, 3TaHOJ, TJIMLUEPHH, YKCyCcHasi KHCJI0Ta). *HUx
cocTaB W xXuMuyeckoe cTpoeHue. Kiaccudukanus
opraHuveckux BemlecTB.* [loHSTHE 0 6GHOJOTUYECKU
BaXKHBIX BellleCTBaX: KMpaX, OesikaX, yrJeBoJax — U HX
posii B JKM3HH 4YesioBeKa. *MaTepuasibHOE €JAMHCTBO

O6BACHATh MMPHUYHHBI MHOF006p33HH BELEeCTB, WIJIIOCTPUPOBATHL B3aUMOCBA3b
HEOpraHnu4ecCKux COEAHHEHHP'I yrjiepoJa ¥ OpraHu4eCKHX BeleCTB 10/, pPyKOBOACTBOM
ydureJid.

O6BACHATh ycioBuda 6€30MacHOr0 UCI0JIb30BaHUs BellleCTB U XUMHU4YECKUX peaKuHﬁ B 6bITy.

XapaKTepI/IBOBaTb POJIb XMMHHU B pa3JIMIHbIX chepax AeATeJIbHOCTHU moaeﬁ, OCHOBHBbBIE
BelleCTBa U MaTepHaJibl, IpUMeEHAEeMble B })KU3HU COBPEMEHHOI'0 Ye€JI0OBEKa.
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OpraHUYeCKHUX U HEOPTaHUYECKUX COeJUHEHUHN.*
[IpupoaHbIe HCTOUYHUKH YTJIEBOJOPOLOB (YroJb,
NPUPOAHBIN ra3, HedThb), NPOAYKTHI UX TepePABOTKH, UX
pOJIb B GBITY U TPOMBIIIJIEHHOCTH.

Pa3pen 4. O606menne Marepuana no kypey «Heopranmdeckast xumus»(4 1)

Tema 10. Xumus U OKpyKaronias
cpena, la

HoBble MaTepuasbl ¥ TexXHOJIOTHU. BelecTBa 1
MaTepuaJibl B [IOBCEJHEBHOM XKU3HU YesIoBeKa. XUMUs U
3n0poBbe. besonacHoe Ucno/b30BaHUE BELECTB

Y XHMUY€eCKUX PeaKI Ui B ObITY.

OCHOBBI 3K0JIOTHYECKOM TPaMOTHOCTH. XUMHYECKOE
3arpsi3HeHHe OKpy»Kalolel cpeibl (pesesbHO
JionycTuMast KoHueHTpauus Beuects — [1/K).

PoJsib XMMUH B pellieHUH 3K0JI0OTHYEeCKUX TPO6JIeM

060611eH1e MaTepHraJa mo
Kypcy «Heopranuyeckast
XUMHUSA», 34

060061IeHe U CUCTEMATH3aLUsI 110 KypCy
«Heopranuyeckast Xumus»

XapaKTepu30BaTh POJIb XMMHUHU B PA3JIMYHbIX Chepax AesiTeJbHOCTH JII0JeH, OCHOBHbIE
BellleCTBa ¥ MaTepHaJibl, IPUMeHseMble B XKU3HU COBPEMEHHOTI0 YeJI0BeKa.

. OG'bsICHATD yC/I0BHS 6€30MAaCHOr0 UCII0/Ib30BAHUS BEILECTB U XUMUYECKUX PEAKLUH B OBITY

AHanM3upoBaTh U KPUTUYECKHU OLIEHUBATh HMHPOPMALUIO O BIHUSHUY IPOMBIIIJIEHHOCTH,
CeJIbCKOr0 X0351MCTBa, TPAHCIOPTA U JIp. Ha COCTOSIHUe OKpY»KalollieH cpe/bl.

YMeTb 0Ka3bIBaTh NePBYI0 OMOILb IPU XUMHUYECKHUX 0XKOTaX U OTPaBJIeHUAX.

[IpuHUMaTh yyacTHe B 006CYK/IEHUH TP06JIeM XUMUYECKOH U 9KOJIOrMYECKOH HaNpaB/JIeHHOCTH,
BBICKa3bIBaTh CO6CTBEHHYIO MO3ULIMIO 10 NPOGJIEME U Npe/ijiaraTb BOSMOXHbBIE Ty TH €é
pelleHusIC ONopoH Ha HHPOPMAIUIO U3 YYe6HUKA U CIPaBOYHbIE MAaTepPHaJIbl, PECYPChI
HHTepHeTa

[Ipu paspaGoTke paGoyeil mporpaMMbl B TeMAaTHUYECKOM IJIAHUPOBAHUM [JOMKHBI OBbITh YYTEHbl BO3MOXXHOCTH HCIOJIb30BAaHMS 3JEKTPOHHBIX (LHPPOBBIX)
06pa30BaTeJIbHBIX PECYPCOB, IBJASIIUXCSA y4eOHO-METOANYECKUMH MaTeprasaMy (MyJIbTUMeJUHHbIe IPOrPaMMBbl, 3J1eKTPOHHbIE yUeOGHUKH U 3aJaYHUKH, 3JIEKTPOHHBIE
O6U6JIMOTEKH, BUPTYaJbHbIe JTa60PaTOPUH, UTPOBBIE IPOrPAMMBI, KOJJIEKIUU HUPPOBBIX 06pa30BaTeNbHBIX PECYPCOB), UCHOJIb3yEMBIMU AJI1s1 00yUYEeHUSI U BOCIIUTAHUS
pas/IMYHBIX TPYII N0J1b30BaTe/eH, Ipe/CTaBJIeHHBIMH B 3JIEKTPOHHOM (LIM$pPOBOM) BUJE U PeaTU3yOILUMU JuJakTHueckue Bo3MoxkHocTH UKT, coepkaHue KOTOpbIX
COOTBETCTBYET 3aKOHOJATENbCTBY 06 06pa30BaHUU.
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