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I[TOACHUTEJIBHAS 3AIINCKA

®denepanpHas pabodas mporpaMma Mo XUMHH JJIsi OOyYaroIIUXCS C TSOHKETBIMA
HapyuieHusiMu peun (manee — THP) Ha ypoBHE OCHOBHOro 00II€ro 00pa3oBaHUS
MOJATrOTOBJIEHa Ha oOcHOBe {DefepalibHOrO TOCYIapCTBEHHOTO 00pa30BaTelbHOTO
cTaHjapTta ocHOBHOro ob6mero oOpaszoBanus ([Ipuka3 Munmnpocsemienusi Poccun ot
31.05.2021 1. Ne 287) (maiee — DPI'OC OOO), DeaepanbHOM aganTUPOBAHHON
oOpa3oBaTebHONW MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs AJid OOyYaroIIMXCS C
OTrpaHUYEeHHBIMU BO3MOXKHOCTAMHU 3710poBbs ([Ipuka3 Munmnpocsemienust Poccun ot 24
Hosi0pst 2022 1. No 1025), denepanbHoii pabodeil MmporpaMMmbl OCHOBHOTO OOIIErO
oOpa3zoBaHusg 1O y4yeOHOMY mOpeaMery «Xumus», @DenepaabHOM MNPOrpaMMbl
BOCIIUTAHMS, C YYETOM paCIpe/elCHHBIX IO Kjaccam MpOBEpseMbIX TpeOOBaHUN K
pe3yapTaram ocBoeHus denepanbHOW aaanTHUPOBAHHON 00pa30BaTENbHOW MPOrPaMMBbI
OCHOBHOT0 00111€T0 00pa30BaHUsl JIJ1s1 O0YUAIOIIUXCS C TSXKEIbIMA HApYLLIEHUSIMH PEYU U
AIIEMEHTOB COZIEPKAHUS, IPEJICTABICHHBIX B YHUBEPCAIBLHOM KOIU(PHUKATOPE IO XUMUH,
Konnenmuu mnpenogaBaHus yd4eOHOro mnpeamera «XUMHs» B 00pa30BaTeIbHBIX
opranuzanusax PO, peanusyromux 0CHOBHbIE 00LIE00pa30BaTEIbHbIE IPOTPAMMBI.

VY4eOnpiii  mpeamer  «XUMHsSD»  BXOOUT B MPEAMETHYIO  00JacTb
«EcrecTBeHHOHayuHble NpeAMETh». B cucreMe ecTeCTBEHHOHAyyHOro OOpa30BaHUsA
XUMHMSI KaK y4eOHbIN MpeIMET 3aHMMAET Ba)KHOE MECTO B ITO3HAHUM 3aKOHOB MPUPOJIBI,
(GbopMHpOBaHUM HAYyYHOW KapTHHBI MHpA, CO3/IaHUU OCHOBBI XMMHUYECKHMX 3HAHUI,
HEOOXOJUMBIX JJIsl TOBCETHEBHOM XKU3HHU, HABBIKOB 3/I0POBOTO M 0€30MacHOrO Jis
YeJoBeKa U OKpY)Karoled ero cpeabl obOpas3a >KM3HU, a TaKXKe B BOCHUTAHUU
DKOJIOTHYECKOHN KYJIBTYPBI.

VYcnemHocTh M3y4eHHs] XMMHM CBSI3aHA C OBJAJCHUEM XHUMHUYECKUM SI3BIKOM,
coONIo/IecHneM TpaBuil  Oe3omacHoi paOOThl MpU  BBINOJIHEHUH XHMHYECKOTO
AKCIIEPUMEHTA, OCO3HAHUEM MHOTOYMCIICHHBIX CBSI3€M XUMHH C IPYTUMHU MpEeAMETaMHU
LIKOJIBHOTO Kypca.

[Iporpamma BKJItOYaeT B ¢€0s1 OCHOBBI HEOPTaHUYECKOW U OPraHUYECKON XUMUMU.
['maBHOM naeel mporpaMMBbl SBIISIETCS CO3/IaHUE 0A30BOr0 KOMILJIEKCA OMOPHBIX 3HAHUN
0 XUMHH, BBIPAXEHHBIX B (hOpME, COOTBETCTBYIOIIEH BO3pacTy OOYyYAIOIIMXCS U UX
0COOBIM 00pa30BATEIBHBIM MTOTPEOHOCTSIM.

B conepkaHnn JaHHOTO Kypca MPEACTAaBIEHbBI OCHOBOIIOIATAOIINAE XUMUYECKNE
TEOPETHUYECKUE 3HaHMUS, BKJIIOYAIOIIME H3Yy4YEHHE COCTaBa M CTPOCHHMs BEILECTB,
3aBUCUMOCTH HUX CBOMCTB OT CTPOEHHUs, IIPOTHO3MPOBAHUE CBOWCTB BEIIECTB,
HCCIIEIOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAILICHUN U IIyTEW YIIPABICHUS UMH
B LIEJISIX MOJyYEHHUS BEIIECTB U MATEPUAJIOB.

TeopeTnyeckyto OCHOBY M3yUYEHUS HEOPTraHUYECKON XMMHUHU COCTABIISIET aTOMHO-
MOJIEKYJIsIpHOE ydeHue, llepuommueckuit 3axkoH J[.M. MenngeneeBa ¢ KpaTKkumu
CBEJCHUSMH O CTPOCHHMM aToMa, BHUAAX XUMHUYECKOM CBSA3M, 3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMUYECKUX PEAKIIH.

B u3ydenun kypca 3HauUMTEIbHASL POJIb OTBOJUTCA XUMHUYECKOMY 3KCIIEPUMEHTY:
NPOBEJCHUIO TMPAKTUYECKUX U Ja0OpaTOPHBIX pabOT, OIMNUCAHUIO PE3YJIbTAaTOB



YYEHMUYECKOT0 SKCIIEPUMEHTA, COOJIOJCHUI0O HOPM U TpaBui Oe30macHoil paboThl B
XUMHUYECKOM J1abopaTopuH.

Peanuzanus gaHHON porpaMMBbI B IIporiecce 00yUeHus MO3BOJIUT 00YyJaroIIUMCs
¢ THP ycBouThb KIIt0U€BbIE XUMUUYECKUE KOMIIETEHIIUH U ITOHSATH POJIb U 3HAUCHUE XUMUU
CpelH OpYruX HayK O IPHUPOJE.

N3ydyenne xumuu crnocoOCTBYeT (HOPMHPOBAHHIO Yy OOYYAIOMIMXCS HAyYHOTO
MHPOBO33pPEHHUS, OCBOCHHMIO OOIICHAYYHBIX METONOB (HAOMIOJIEHHE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHKE), OCBOCHHUIO MPAKTUYECKOTO TMPUMEHEHHS] HAayYHBIX
3HaHUW, OCHOBAaHHOTO HA MEXIPEAMETHBIX CBS3SIX C npeaMeTaMu «OKpyKaroluii MUp»,
«Duzuka», «buonorus», «l'eorpadus», «Marematuka» U QOpMUPYET KOMIIETECHIIHH,
HE0OXO0IUMBbIE IS MPOJIOJKEHHSI 00pa30BaHus B 00JIaCTH €CTECTBEHHBIX HAYK.

N3ydyeHne XWMHHM CIIOCOOCTBYeT pa3BuUTHIO y oOywatommxcas ¢ THP
IPOCTPAHCTBEHHOTO  BOOOpakeHUs, (YHKIMOHAIBHOW  TPAMOTHOCTH,  yMEHHS
BOCIIDUHUMATh W KPUTHUYECKH AaHAIM3UPOBATH HHPOPMALMIO, TPEICTABICHHYIO B
paznuyHbIX (opMax. 3HAYMMOCTb MPEAMETa JJIs Pa3BUTHS JKU3HEHHOM KOMIETEHIUU
oOyuaromuxcsi ¢ THP 3aknrodaercs B yCBOEHMM OCHOBBI XUMHUYECKHX 3HAHUU,
HEOOXOAMMBIX JJI1 MOBCEIHEBHOM >KU3HU; HABBIKOB 3J0POBOTO M OE30MACHOrO IS
YeJI0BEKa M OKPY’KaloIlEel ero cpeibl oopasza *KU3HH; (POPMUPOBAHUHM SKOJOTUYECKON
KYJIbTYpBI.

[Iporpamma oTpaxkaeT coaep:KaHue O0O0ydeHUs NpeaMeTy «XUMHUS» C y4eTOM
0CcOo0BIX 00pa3zoBaTeNnbHBIX OTpeOHOCTEHN 00yuatomuxcsi ¢ THP. OBnanenue yueOHbIM
npeaIMeToM «XUMHs» MPEJICTaBISIET ONPEICICHHYI TPYIHOCTh JUIsl 00yYaroluXcs C
THP. D10 cBsi3aHO ¢ OCOOCHHOCTSIMH MBICIUTEIBHON IEATEIbHOCTH, NEPUOANYECKUMU
K0J1e0aHUSIMU BHUMaHUS, MaJIbIM 00bEMOM NaMSATH, HEJOCTATOUHOCTBIO OOIIETOo 3amaca
3HAHWM, MOHWKCHHBIM IT0O3HABATEJIBHBIM HMHTEPECOM M HHU3KMM YPOBHEM pEYEBOTO
pa3BUTHSL.

Jns mpeomoseHuss TPYAHOCTEW B HM3YYEHUM Y4YEOHOro mnpeameTra «XHUMHs»
HeoOxoaMMa ajganTanusi o0bemMa U XapakTepa yueOHOro Marepuana K m0o3HaBaTeIbHbIM
BO3MOKHOCTSIM JAHHOW KAaTEropuH OOYyYarolIUXCs, YYET UX OCOOEHHOCTEH pa3BUTHS:
UCIIOJIb30BAHUE  AJITOPUTMOB, BHYTPUIPEIMETHBIX M MEXIPEIMETHBIX CBS3EH,
ITIOCTENIEHHOE YCII0)KHEHUE N3Yy4aeMOro MaTepuaa.

[Ipy wu3ydyeHUH XUMHM HEOOXOJUMO OCYIIECTBIATH B3aUMOJCHUCTBUE Ha
MOJIMCEHCOPHOM OCHOBE.

Teopernuecknil MaTepualg peKOMEHAYETCS M3ydaTh B IPOLECCE MPAKTUYECKOU
NEeATENbHOCTH. BO3MOKHO BBIJIETIEHUE OTAEIIBHBIX YPOKOB HA PEIICHUE 3a1a4 B CBA3U CO
CIIOKHOCTBIO aHanu3a Tekcra oOydvaromumucs ¢ THP. Opranwyeckoe emuHCTBO
MPAKTUUYECKOM U MBICIUTEIbHONW NEATEIbHOCTH OOYYaIOIIMXCS HA YpPOKax XUMHH
CHOCOOCTBYET MPOYHOMY U OCO3HAHHOMY YCBOCHHIO 0a3MCHBIX XMMHUYECKUX 3HAHUH U
ymeHuit. Ocoboe BHUMaHHUE NMPU W3YYCHUH XUMUHU YAETSETCS W3YYCHHIO «CKBO3HBIX)»
MOHATUH ¥ (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMS MaTepuara.

[enu 1 3a0a4n U3yyeHUs y4eOHOTO peaMeTa « X UMHUsD)

OO0mue uenu u3y4yeHuss y4yeOHOro rmnpeameTa «XUMHUS» MPEICTABICHbl B
OdenepanbHOM  paboueld mporpamMMe OCHOBHOro ooOmiero ooOpaszoBanus. OnHu
aKTyaJM3UpOBaHbl C YYE€TOM HOBBIX MPUOPUTETOB B CHUCTEME OCHOBHOIO OOIIEro
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o0pa3oBaHUsl, HAMPABIEHHOCTH OOYyYEHHs Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
dbopmupoBaHrue €€ MHTEIIEKTa W 0o0medl KynbTypbl. OOydeHHE YMEHUIO YYUTBhCS |
MIPOIOJIKATH CBOE 00pa30BaHUE CAMOCTOSATEIIBHO B HACTOSIIIEE BPEMSI SIBIISIETCS] OHOM U3
BOKHEUIUX (PYHKITUN yUISOHBIX MTPEAMETOB, B TOM YHCIIC U « XUMUN.

Hnsa obyuaromuxcs ¢ THP, Tak ’xe, kak U JjI1 HOPMATHBHO pPa3BUBAIOIIMXCS
CBEPCTHHUKOB, OCBaMBAIOIINX OCHOBHYIO 00pa3oBaTEIbHYIO porpamMmmy,
JOMUHHUPYIOIIEE 3HAUECHUE TPUOOPETAIOT TAKUE 1IETH, KAK:

dbopMHUpOBaHUE  WHTEJUIEKTYaJbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHSTHIO PEIICHHUM, CIOCOOHOM aIanTUupoBaThCs
K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

HAIPaBJICHHOCTh OOYyYEeHHMs Ha CHCTEMAaTUYeCKOe NPUOOIICHHE Y4Yalluxcs K
CaMOCTOSITENIbHOW MO3HABATEIbHON JIEATEIIbHOCTH, HAYYHBIM U PAKTUYECKUM METOJAM
no3HaHusA, GOPMHUPYIOITUM MOTHBAIIUIO U PA3BUTHUE CIIOCOOHOCTEH K XUMMUH;

o0OecrieueHne yCIoBUi, CITIOCOOCTBYIOIIUX MPUOOPETEHUIO O0YUYAIOIIMMUCS OIbITa
pa3HOOOpa3HOW JIEeSITEIbHOCTH, TO3HAHMS W CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB
(KITF0YEBBIX KOMIETEHIIUN ), UMEIOIINX YHUBEPCAIBHOE 3HAYCHUE JIJISl PA3JIMUHBIX BUJIOB
NEATEIbHOCTH;

dbopmupoBaHue yMEHUN OOBSCHSTH U OIICHUBATH SIBJICHUS OKPYKAIOIIEr0 MUpa Ha
OCHOBAaHMH 3HAHUM U OMBITA, TOJTYYEHHBIX IPU U3YYCHUU XUMUU;

dbopmupoBaHue y OOydYarONIMXCsl TYMAHUCTUYECKUX OTHOIICHUM, MOHUMAaHUs
[IEHHOCTH XWUMUYECKUX 3HAHUWA I BBIPAOOTKH SKOJIOTHYECKHU 11e7eco00pa3HOro
MOBEACHUS B OBITY M TPYIOBOM JIEATEIBHOCTH B IIEJISIX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY2KaroIIeH ITPUPOIHOMN CPENBI,

pa3BUTHE MOTHBAIlMM K OOY4YEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCITUTAHHIO Ha OCHOBE YCBOCHHMSI OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JTAJIbHEHUIIIEro 00yUeHuUs.

Kypc HanpaBiieH Ha pelieHue ClIeay X 3aaa4, 00eCleurBaOIINX peaanu3aluio
JUYHOCTHO-OPUEHTUPOBAHHOTO M JESATEIBHOCTHOTO TMOAXOJ0B K OOYYEHHUIO XUMUHU
obOyuatomuxcsi ¢ THP Ha ypoBHE OCHOBHOTO 00IIIEr0 00pa3oBaHMUs:

dbopMupoBaHUE T€PBOHAYAIIBHBIX CHCTEMAaTU3UPOBAHHBIX MPEICTABICHUN O
BEIIIECTBAX, UX MPEBPAICHUSIX U TPAKTUUECKOM MPUMEHEHNU; OBJIAICHUE TTOHATUMHBIM
anmnaparoM U CUMBOJIMYECKUM SI3bIKOM XUMUU;

OCO3HaHHE OOBEKTUBHOW 3HAUMMOCTH OCHOB XMMHYECKOW HayKH Kak o00JjacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XWMHUYECKHX MPEBpPAlICHUNA HEOPraHUYECKUX U
OPraHUYECKHUX BEUIECTB KaK OCHOBBI MHOTMX SIBJICHUW >KUBOW U HEKHUBOW IPUPOIBI;
yIIyOJieHHue MPEICTaBICHU O MaTeprUaIbHOM €IUHCTBE MUPA;

OBJIaJICHNE OCHOBAMU XUMHUYECKON IPAaMOTHOCTH: CIIOCOOHOCTHIO aHAIM3UPOBAThH
U OOBEKTUBHO OIIEHWBATH XKU3HECHHBIC CUTYallUH, CBSI3aHHBIE C XMMHEH, HaBBIKAMHU
0e30macHOro OOpallleHus ¢ BEMIECTBAMH, MCIOJIL3YEeMBbIMH B TOBCEIHEBHOW >KU3HU,
YMEHHUEM aHaJIU3UPOBATh U MJIAHUPOBATH IKOJOTHUECKH O0€30MacHOE MOBEACHUE B IIETISAX
COXPAHEHUS 30POBbS U OKPYKAIOIIEH CPEbI;

dbopMupoBaHUE YMEHUN yCTaHABIMBATh CBSI3M MEXIY peajbHO HAaOII0HaeMbIMU
XUMUYECKUMHU SIBIICHUSIMU M TIPOILIECCaMM, TTPOUCXOSAIIMMHU B MUKPOMUPE, OOBSICHATH



NPUYKUHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa U CTPOCHHUS, a
TAKXKE 3aBUCUMOCTh IPUMEHEHHUSI BEUIECTB OT UX CBOMCTB;

MPUOOPETEHUE ONbITA UCIOIB30BAHUS PA3NMYHBIX METOJIOB M3YUYEHHUS BEIIECTB,
HaOMIONEHUSI 32 MX MPEBPAIICHUSMH TPU MPOBEACHUM HECIOXKHBIX XUMHYECKHUX
AKCIIEPUMEHTOB C MCIOIb30BaHUEM JA0OPATOPHOTO 00OPYIOBAaHUA U TPUOOPOB;

dbopMupoBaHuE TPEACTABICHUN O 3HAYECHUU XUMUUYECKOW HAYKU W PEIICHUU
COBPEMEHHBIX IKOJIOTHYECKUX MPOo0sieM, B TOM YUCJE B MPEIOTBPAIICHUN TEXHOTCHHBIX
U DKOJIOTHYECKUX KaTacTpod.

Ocob0enHocTH 0TOOPA U aJaNTAIMU Y4eOHOI0 MATEPHAJIA 110 XUMHHU

OOyueHnue y4yeOHOMY MpeaMeTy «XUMHUs» HEe0OXOAUMO CTPOUTh Ha CO3JaHUU
ONTUMAJIbHBIX YCJIOBUM JJII YCBOCHMSI MPOTPAMMHOTO Marepuaiga 0Oy4aroluMUCS C
THP. bonbuioe BHHMaHHME AODKHO OBITh yAENEHO OTOOpY yueOHOro marepualia B
COOTBETCTBUM C MPUHIIMIIOM JOCTYIHOCTH MPU COXPaHEHUH OOIIEero 6a30BOro ypoBHS.
OH JOJKEH MO COJEepKaHUI0 U 00beMYy OBITh aJaNTUPOBAHHBIM JJIsi OOYYAIOIIMXCS C
THP B cooTBeTcTBUMM ¢ MX OCOOBIMH OOpa3oBaTebHBIMU MOTpeOHOCTsAMH. Cremyer
o0JieryuTh OBJaZeHUE MarepuasioM ooOyuarommumucs ¢ THP mocpeactBoMm ero
JETaTbHOTO OOBSICHEHUS C CUCTEMAaTUUECKUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKOM B
MIPUMEHEHUU 3HAHUW C MCIOJb30BAaHUEM IMPUEMOB AJTOPUTMU3ALUKN U BHU3yaTbHBIX
onop, 00y4eHus CTPYKTYpUPOBAHUIO MaTepHUaia.

bonbiioe 3HaueHHWe AJ MOJHOLIEHHOIO YCBOEHHS YYEOHOro maTepuajia UMEET
OTOpa Ha MEKIPEIMETHBIE CBSI3M BOIPOCOB, U3yYAaeMbIX B JAHHOM KYypcC€, C TAaKUMU
yueOHbIMU mnpeameramMu  kKak «['eorpadus», «Dusukay, «buonorus». Ilo3Bomss
paccMaTpuBaTh OJWH M TOT XK€ Y4eOHbI MaTepuad C pa3HbIX TOYEK 3pPEHUf,
MEXIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €r0 JYUIIEMY OCMBICIEHHIO, 0ojiee TPOYHOMY
3aKPEIJICHUIO TIOJIYYEHHBIX 3HAHUM U MPAKTUYECKUX YMEHUIA.

[Ipy moAroToBKEe K ypoKaM y4YWTEIh MOJDKEH MPEerycMOTpeTh (GOpMHUpPOBAHUE Y
oOyyJarouxcsi yMEHU aHaIU3UpOBaTh, CPAaBHUBATH, 0000IIATh M3yYaeMblil MaTepua,
IJIAaHUPOBATH MPEACTOSUIYI0 pPadoOTy, OCYIIECTBISATH CAMOKOHTpOJb. HeoOxomumo
MOCTOSIHHO ~CJIEIUTh 33 TMPaBUJIBHOCTBIO peueBOro oO(OpPMIIEHHS BbICKa3bIBaHUMN
obyuatomuxcsi ¢ THP.

B cBs3u ¢ 0COOCHHOCTSIMU TOBEACHUS U JAesATENbHOCTU, oOydaronuxcsi ¢ THP
(pacTOpMOKEHHOCTh, HEOPraHM30BAaHHOCTh) HEOOXOJUM CTPOXKAUIIMA  KOHTPOJb
cOOJII0/IEHUS TTPaBUJI TEXHUKH 0€30MaCHOCTH MPHU NPOBEICHUU J1a00paTOPHBIX padoT B
XUMUYECKOM KaOUHETE.

IIpuMepHble BHUIABI AesiTeJbHOCTH oOydawiuxca ¢ THP, o0yciaoBiieHHbIe
0Cco0bIMH 00pa30BaTEJIbHBIMHU NMOTPEOHOCTSIMHM M 00ecNeYHBAIOIME OCMbBICJICHHOE
O0CBOEHHE COJIePKAHNM 00pa30BaHus N0 NMpeAMeTy «XUuMUsD»

Conepxanue BUAOB JesATenbHOCTH oOydaromuxcsi ¢ THP na ypokax xumun
ompeneNnsieTcss UX 0CoObIMU O00pa30BaTEIbHBIMU MOTPEOHOCTSIMU. [lOMHMO MMIHMPOKO
ucnoas3dyemMbix B @OIT OO0 olmux s BceX 00YydYaroluxcsi BUAOB JEATEIBHOCTH
CIeAyeT YCWUIUTh BHJbl JCATEIbHOCTH, CHEeUU(PUYHBIE JI1 JaHHOW KaTeropuu
oOyyaroumxcs, 111 00ecrneyeHrss OCMBICIIEHHOTO OCBOEHUS COJIepaHusl 00pa30BaHUs
M0 TMPEAMETY: YCUJICHHE MPEAMETHO-NPAKTUYECKON IEATENbHOCTH C aKTHUBH3aLMEN
CEHCOPHBIX CHCTEM; YepelOBaHUE BUOB JESITEIbHOCTH, 3aJCHCTBYIOLIUX pPa3JIMYHbIE
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CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuaja ¢ ONOpPOM Ha alllOPUTM; «IOLIArOBOCTH» B
U3YYEHUU MaTepualia; MCIOJIb30BAHHUE JIONOJHUTEIBbHON BU3yalabHOU ONOpPHI (TUIAHBI,
o0pasipl, CXeMbl, 1a0JIOHbI, ONOpHBIE TabmuIbl). [ pazButusa y odydarommxcs ¢ THP
YMEHHS JelaTh BBIBOABI, (OPMHpPOBAHHS TPaMOTHOTO pPEUYEBOTO BBICKA3bIBAHUS
HE0OXOJMMO HCIOJIb30BaTh OMNOpHBIE cioBa WM Kiume. Ocoboe BHUMAaHHUE CIENYET
YACIUTh OOYYEHHUIO CTPYKTYPUPOBAHHUIO MaTepHaya: COCTAaBIECHUE PUCYHOUHBIX U
BepOANbHBIX CXEM, COCTaBIIEHHE TaOJHI, COCTAaBJICHHE KIACCU(PUKALUU C
0003HaYE€HHBIMU OCHOBAHUAMH IS KJIACCU(DUKAIIMU U HATIOJIHEHUE UX TPUMEPAMH U JIp.

[IpumepHass TemaTuyecKasi 1 TEPMUHOJIOTHYECKasA JIeKCuKa cooTBeTcTBYyeT DOII
000.

Hns oOyuarommxcs ¢ THP cymiecTBeHHBIMU SBISIOTCS TIpUEMbl pabOTHI C
JEKCUYECKUM MaTepuajaoM 1o mnpeaMmery. [lpoBomutcs crnenuanbHas padoTa 1o
BBEJICHUIO B AKTUBHBIM CJIOBaph OOYYAIOMIMXCS COOTBETCTBYIOIIEH TEPMUHOIOTHU.
N3yyaeMble TEpMUHBI BBOISATCS HA MOJUCEHCOPHOW OCHOBE, 00s13aTelbHA BU3yallbHAs
MOJJIEPKKa, AJITOPUTMBI padOTHI C ONPEEICHUEM, OTOPHBIE CXEMBI JIJISl aKTyaIn3aluu
TEPMUHOJIOTHH.

Mecto yuyeOHOro npeamera « XuMus» B Y4eOHOM IJIaHe

B coorBerctBUM ¢ @DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOTO OOHIEro o0pa3oBaHUs Y4EOHBIM MpeaMeT «XUMHUsS» BXOIUT B
MpeAMETHYIO 00acTh «EcTecTBEHHOHAyuUHbIE MPEIMETh) U SBIAECTCS 00S3aTE€NbHBIM
IUTS1 U3YUYEHUS.

YyeOHbIM MIaHOM Ha €€ u3ydeHue oTBeAeHO 136 y4eOHbIX 4acoB — M0 2 4 B
HEJENI0 B 8 1 9 K1accaXx COOTBETCTBEHHO.

Conepxxanue yueOHOro mpeamera «XuMus», IpeacTaBieHHoe B DenepanbHOU
paboueit nmporpamme, cootBeTcTBYeT PI'OC OO0, pazpadorano ¢ yuerom DenepaabHOM
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa30BaHUs 10 y4eOHOMY
npeaMery  «Xumus», coorBercTByeT denepanbHONM aJanTHPOBAHHOM OCHOBHOM
oOpa3oBaTeIbHONM MporpaMMe OCHOBHOTO o0O0IIero oOpa3oBaHusi OOyYarolmMXCsS C
TSDKEJIBIMUA HAPYIICHUSMU PEUU.

COLAEPXAHUE YUEBHOI'O ITPEJIMETA « XMW »

COHEP)XAHUE OBYUYEHNMA B 8 KITACCE

IlepBoHaYaIbHBIE XUMUYECKUE MOHSATUS

[Ipenmer xumuu. *Ponp XxuMmuum B KWM3HM YelloBeka.* Tena M BelecTra.
duznvecKre CBOMCTBA BEIIECTB. ATrperaTHOE COCTOSIHUE BEIICCTB. * XUMHUS B CHCTEME
Hayk.* Uuctele BemecTBa u cmecu. Criocoosl pazaeneHus cmecei. [IpaBuna 6e3o0macHoro
oOpailleHusI ¢ BellecTBaMU M J1abopaTOpHbIM oOopynoBanueM. *[loHsaTne o meTomax
MMO3HAHUS B XUMHUM. *

ATOMBI U MOJEKYJIbl. XUMHUYECKHUE DJIEMEHThI. 3HAKU (CUMBOJIBI) XUMHUYECKUX
3neMeHTOB. OTHOCHUTENbHAS aTOMHasg Macca. [IpocTeie U cioxHbIE BelecTBa. ATOMHO-
MOJICKYJISIPHOE YUEHHE.

Xumuueckas ¢opmysna. BaaeHTHOCTh aTOMOB XMMHUYECKUX JJIEMEHTOB. *3aKkoH
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MOCTOSIHCTBA COCTaBa BelecTB.* OTHOCUTENbHAS MOJIEKYJIIpHas Macca. MaccoBasi 10715
XUMUYECKOTO AJIEMEHTA B COCTUHEHUH.

Ou3nyecKne W XUMHUYECKUE sBJIEHUS. XuMmuueckas peakuud. [IpusHaku
XUMUYECKUX PEAKUUH. YPaBHEHUS XUMUYECKUX PEaKUUi. 3aKOH COXPAHEHUS MacChl
BemecTB. Kiaccudukanus XUMHUYECKUX pEaKIuil  (COSOUHEHUsS, Pa3I0KEHUs,
3aMeIleHus, OOMeHa).

XUMHAYECKUN 3KCIEPUMEHT: 3HAKOMCTBO C XMMHWYECKOW MOCYJIOM, C MpaBUIaMU
paboThl B JIAOOpaTOpUU M NMpUEMAMH OOpallleHHs C J1abOpaTOPHBIM O00O0PYA0BAHHUEM;
U3y4YeHHE U OmNucaHue (PU3UYECKHMX CBOMCTB 0Opa3lloB HEOPTaHUYECKUX BEIECTB;
HaOoIeHue pu3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHKUE caxapa B CTYIIKE,
KUTIEHUE W KOHJEHCAIMsI BOJbl) U XUMHUECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHON
NPOBOJIOKH, B3aUMOJICHCTBHE MeNla C KHUCJIOTOW) SIBICHWH, HaOIIOJCHUE W OMHMCAHUE
NPU3HAKOB MPOTEKAHMsI XMMHUYECKHX peakluil (pasiiokeHue caxapa, B3auMOJIECHUCTBUE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, paznoxeHue ruapokcuaa meau (1) npu narpeBanum,
B3auUMOJIeicTBHUE kene3a ¢ pacTBopoM cosid Menu (I1));u3yuenue crocoOoB paznaeneHus
cMeceid (C TOMOIIBIO MarHuTta, (QWIbTPOBAHUE, BBbIMApPUBAHUE, JUCTUIUIALIMS,
xpoMarorpadusi), TpoBeACHUE OYUCTKU IMOBAPEHHOW COM; HAOMIOEHHE U OMUCaHUE
pE3yJIbTaTOB TMPOBEJACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MaccChl;
CO3/IaHHUE MOJIETIEN MOJIEKYJI (IIAapOCTEPKHEBBIX).

Baxxnelmue npeacTaBUTENN HEOPTaHUYECKUX BEUIECTB

Bo3nyx — cmece rasoB. CocraB Bo3ayxa. Kuciopox — 3JIeMEHT M IpOCTOE
BelecTBo. Haxoxkienue kucinopoaa B mpupone, Gu3ndeckue 1 XMMHUUECKHE CBOICTBA.
Peakiuu ropeHust MpoCThIX U CIOKHBIX BemiecTB. CrocoObl MOYYEHHsS] KUCIOpOoia B
nabopaTopun *u npomeiiuieHHOCTH. * [IpuMenenne kucnopona. [lonsitue o0 oxcugax.
Kpyrosopot kucinopona B npupoe. *O30H — ajtoTponHast MOAU(PUKALUS KUCIOPOa.

TennoBoi 3pPexkT XuMHUYECKON peaklui, TEPMOXUMHUECKUE YPaBHEHUS, IK30- U
SHAOTEPMUYECKUE PeaKlMK. TOTUIMBO: Yrojb U METaH. 3arpsi3HEHHE BO3/1yXa, YCUIICHUE
MapHUKOBOTO A PeKTa, pa3pylieHue 030HOBOTO CJios.*

Bonopoa — aneMeHT u npocToe BemecTBo. HaxoxkaeHue Bogopoaa B MpUpOE,
¢du3nUecKue U XMMUYECKHUE CBOMCTBA (Ha MpUMEpE B3aUMOCIHCTBUS C HEMETAIJIaMHU U
OKCHUJIaMH METAJIJIOB), IPUMEHEHHE, *CrocoObl moiyudeHus.® [loHsTHE O KUCIOTaX U
COJISIX.

KonuuectBo BemectBa. Monbs. Monsiprass macca. 3akoH ABoraapo. MoJsipHbIi
00BEM Ta30B. Pacuersl o xummudeckol hopmysie. PacueTs MaccoBOM 1011 XUMHUYECKOTO
AIIEMEHTA B COEJIMHEHMH, KOJMYECTBA BEILLECTBA, MOJISIPHOM Macchl, MOJISIPHOTO 0O0bemMa
ra3oB. Pacu€Tbl N0 XUMUYECKUM YPABHEHUSM.

*®usnueckue cBorictBa BoAbL.* Bona. Ee cocraB, cTpoenue u Mmonexynbl. *Boma
Kak pactBoputelb.* PacTBophl. *[1oHsATHE O HACHITIICHHBIX U HEHACHITIICHHBIX PACTBOPAX.
[lonsiTue pacTBOPUMOCTH BeleCTB B Boje.™ PacueT maccoBoil onu BemiecTBa B
pacTBope (IIPOLIEHTHAsl KOHIIEHTpauus). MaccoBasi J0Js BEUIECTBA B PacTBOpE.
*XuUMHUeCcKre CBOWCTBA BOJbI (pa3ioXeHUe, peaklMi ¢ HaTpUeM, OKCUAOM KallbLus,
okcugoMm cepbl (IV) peakuuu ¢ meTamiaMu, KUCIOTHBIMH M OCHOBHBIMU OKCHJIAMU).
[Tonsitue 06 ocHoBaHMsIX. Posib pacTBOPOB B MPUPOJIE U B KU3HU yesoBeka. Kpyrosopor
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BOJIbI B pupoje.™ 3arpsizHeHue npupoaHbIX BoJ. OXpaHa U OUYMCTKA IPUPOIHBIX BOJ.

BaxHeimme  KJIacChl ~ HEOPTaHUYECKUX  COEAUHECHUMU. Knaccudukanus
HEOpraHWYecKux coenuHeHuil. Okcuapl: cocTaB, Kiaccupukanus (KUCIOTHEIE,
OCHOBHBIC, *ampoTepHbIe, HeconeoOpasytonme - Ha npuMmepe okcuaa yriepoaa (1) u
okcuaa azora (I1)), Homenkmarypa.* *[lonmyueHune® u XMMHYECKHUE CBOWCTBA OKCHUJIOB
(B3auMopelicTBue ¢ BOAOW, KucimoTamu, mienodamu). OcHoBanusa. Knaccudukanus
OCHOBAaHMW: IIEJIOYM M HEPACTBOPHUMBIE OCHOBaHUA. HoOMeEHKnaTypa OCHOBaHUM.
®dusnyeckue W XUMHUYECKHE CBOWCTBA OCHOBAaHUM (B3aUMOJECHCTBUE C OKCHAAMHU
HEMETAJIOB, KUCJIOTaMU, cosiMu). *[lonyuenne ocHoBaHMiA. *

Kucnotsl: cocras, kinaccudukaius, HOMEHKIATypa, (pU3NUECKHEe U XUMHUYECKUE
CBOMCTBa (B3aMMOJCICTBUE C METaUIaMU, OCHOBHBIMHM OKCHJAMH, OCHOBAHHIMH,
COJISIMM, Ha NpPHUMEpPE COJSIHOM M CEpHOM KHUCIOT), *crmocoObl moiayuyeHus.* Psp
aktuBHocT MetauioB H. H. BbekeroBa. Conm (cpenHue): HOMEHKIATypa COJEH,
*CcrmocoObl MOMydYeHUs ™, B3aUMOAEHCTBHE COJIeH ¢ MEeTAJlJIaMU, KUCJIOTaMHU, IIeJI0YaMu U
COJIIMH, IPUMEHEHUE.

[TonsiTue 00 amM@oTepHbIX TMAPOKCHAAX (HA TpUMEpPE LHMHKA U *aTlOMUHHS™):
*XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMHU U IIEI0YaMH, Pa3joKeHUe Npu
HarpeBaHuM) U MOJTy4YeHue.*

['eneTnueckass CBA3b MEXAYy KIAacCaMU HEOPraHWYECKHX  COEIUHEHHM.
['eneTnueckue psabl.

XHWMHYECKUH 3KCIIEPUMEHT: KaYE€CTBEHHOE ONPEEICHUE COAEPKAHMS KUCIOPOIa
B BO3/1yX€; IIOJyUYEHUE U U3yUYEHHUE CBOICTB KUCIOpPO1a; HAOIIOACHUE B3aUMOIECHCTBUS
BEILECTB C KUCJIOPOJIOM U YCJIOBHsI BOSHUKHOBEHUS U IIPEKPALCHMS TOPEHUS (TI0)Kapa);
O3HaKOMJIEHHE ¢ 00pa3liaMHi OKCHJIOB M ONMCAHUE UX CBOMCTB; MOJIYYEHHUE U U3YUECHUE
CBOMCTB BOjOpOAa (TOpeHue); HabmoAeHne 00pa3loB BEIIECTB KOJIUYECTBOM | MOIb;
UCCIIEJOBaHHE OCOOCHHOCTEW pPacTBOPEHHUSI BEIIECTB C PA3IMYHONM PaCTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM 10JIEN paCTBOPEHHOTO BEILIECTBA;
B3aUMOJICMCTBHUE BOJIbI C METaUIaMH (HATPUEM U KaJIbLIUEM ) (BO3MOKHO HUCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); OMNPEIEICHUE pPAacCTBOPOB KHUCIOT M IIEJIOYEH C IOMOIIbIO
MHJUKATOPOB; UCCIIEI0BaHNE 00Pa3[0OB HEOPTaHUYECKUX BEUIECTB PA3JIMYHbBIX KJIACCOB;
HaOIOeHUE HM3MEHEHHsI OKpPAaCKM HHIMKATOPOB B pacTBOpax KHUCIOT M IIEIOYEH;
uzyuyeHue B3zaumozeiicTBusi okcuna meau(ll) ¢ pactBopomM cepHOM KUCIOTHI, KUCIOT C
METAJUIAMH, PEAKIUN HEUTPAIM3alHUM; [OJy4YEeHUE HEPACTBOPUMBIX OCHOBAHM,
BBITECHEHHUE OJIHOTO METAaJIa APYTHM U3 pacTBOPA COJIU; PEILIEHUE SKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «Baxnenume Kiraccsl HEOPraHUYECKUX COCIUHEHUN.

IIepronnueckuit 3akoH u [lepuoguueckas cucremMa XMMHYECKUX 3JIEMEHTOB
. . Menpneneea. CTpoeHue aTOMOB. XUMHU4ecKas CBi3b. OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIEC PEAKLINH.

[lepBble MOMBITKU KIacCU(PUKAIIMN XUMUUECKUX dIeMeHTOB. [ToHsTHE O Tpymax
CXOJIHBIX 3JIEMEHTOB (III€JIOYHBIC U IIEI0YHO3EMEJIbHBIE METAJIIbI, TaJIOT€HbI, UHEPTHbHIC
rasbl). *2JE€MEeHTHI, KOTOPbIe 00pa3yroT aMm(GOTEPHBIE OKCUIBI U TUIPOKCHUIBI. *

Ilepuonnueckun 3akoH. Ilepromnueckas cucreMa XUMHUYECKUX DIJIEMEHTOB
1. 1. Menneneesa. KopoTkoneprnoanas 151 * IIMHHOTIEpUOIHAS ™ (dbopmbl
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[Tepuomnueckon cucrembl xumuueckux siemeHToB . WM. Menneneesa. Ilepuonsr u
rpynmnsl. PU3NYECKAA CMBICI INOPSAKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA W TPYMIIBI
AJIIEMEHTA.

Crpoenue atomoB. CoctaB atoMHBIX saep. *M3orombl.* DnekTpoHsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MHEpBbIX 20 XUMHYECKUX 3JIeMEHTOB lleproauueckoit
cucrembl /J[. U. Menneneea. XapakTepuCTMKAa XMMHUYECKOrO OJJIEMEHTAa IO €ro
nonoxxenuto B [leprnoanueckoit cucreme /. . Menneneena.

*3aKOHOMEPHOCTH U3MEHEHHMsI CBOMCTB 3JIEMEHTOB MaJIbIX MEPHOJOB U TIABHBIX
NOATPYIN, B 3aBUCMMOCTH OT aTOMHOTO (TOPSIKOBOrO) HOMEpa 3HayeHUE
[Tepuoguueckoro 3akoHa U llepmoanveckod CHCTEMBI XMMHUYECKUX AJIEMEHTOB IS
pa3BUTUS HayKu U nipakTuku. [{. . MeHneneeB — y4€HbIN U TpakjaHuH. *

Xumuueckass cBsi3zb. KoBasieHTHass (moyispHas W HEMOJSIpHAsi)  CBS3b.
*DJIeKTPOOTPULIATETLHOCTh ATOMOB XMMUYECKUX 3JIEMEHTOB.™ MoHHas CBA3b.

Crenenp oxuciieHus. OKHCIHATEIBHO-BOCCTAHOBUTENBHBIE peakuuu. [Iporeccsl
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIH.

XHUMHUYECKUI SKCHEPUMEHT: HW3yYeHUuEe O0O0pa3loB BEHIECTB METAUIOB U
HEMETAJUIOB; B3aHMMOJECUCTBUE THAPOKCUAA [IMHKA C PACTBOPAMH KHCJIOT U LIEIOYEH;
IIPOBEJICHUE OIBITOB, MJUTIOCTPUPYIOIINX TPUMEPBI OKACIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakiuii (ropeHue, peakiuy pas3ioKeHus, COSTUHECHHUS).

MexnpenMeTHbIe CBA3U

Peanuzanust MeXnpeaMeTHBIX CBsi3eld MpU M3YYEHHMM XHMHUM B 8 Kiacce
OCYIIECTBIISIETCS Yepe3 UCTIOIb30BAHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHSATUM, SBISIIONIUXCS CUCTEMHBIMHU JUISI OTIEIBHBIX IMPEIMETOB €CTECTBEHHO-
HAy4HOT'O IUKJIA.

OO011e ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBINA (PaKT, TUTIOTE3a, TEOPHUs], 3aKOH,
aHaIM3, CHUHTE3, KilacCU(UKAIMA, TEePUOANIHOCTh, HAOIIOICHNE, JKCIICPUMEHT,
MOJICTTUPOBAaHHUE, U3MEPEHUE, MOICIIb, SIBJICHHE.

dusnka: MaTepusi, aToOM, JICKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIH, U30TOIIHI,
pPaMOaKTUBHOCTh, MOJIEKYJa, DSJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, ra3, (pu3WdYecKue BEITWYUHBI, SAUHUIIEI U3MEPCHHUS,
KOCMOC, TUTaHETHI, 3BE37161, CoHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEpANIbI, TOPHBIE MOPOABI, MOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

COAEPXAHHUE OBYUYEHMUS B 9 KJTACCE

BeriecTBo u XuMHUUecKasi peakiys

[Tepuognueckuii 3akoH. llepromnyeckass cUCTEMAa XHMHUYECKHX DJIEMEHTOB
. . MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOWCTB
XUMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOJOB, KM, KaJIbIUS U WX COCAUMHEHUN B
COOTBETCTBUU C MOJIOKCHUEM 3JIEMEHTOB B [leproandeckoil CUCTEME M CTPOCHUEM KX
aTOMOB.
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CrpoeHne BemiecTBa: BHUABI XUMHUYECKOM CBA3U. THUIBI KPUCTAUIMYECKUX
pEIIETOK, *3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U BUA
XUMHUYECKOU CBSI3H. *

Krnaccudukaiys 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIMIECTB (MEXIyHAPOIHAS U
TpUBHAJIbHAs1). XUMUYECKUE CBOWMCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAUHEHUM, FTEHETUUECKasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanmsi XuMHUYECKUX PEaKIuid 10 Pa3IMIHBIM MPU3HAKaM (IO YHCITy U
COCTaBYy YYacCTBYIOIIMX B PEAKIIMU BEILIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 N3MEHEHUIO
CTENEHEH OKHUCJICHUS XHMHYECKUX DOJIEMEHTOB, *H0 00paTUMOCTH, MO Y4YaCTHUIO
KatanuszaTtopa).* OK30- U  OJHJIOTEPMHUYECKHME peakiuu. *TepmMoXumuueckue
ypaBHEHHS. *

*[lonsiTue 0 CKOpOCTHM XUMHUYecKoll peakiuu. [loHsTne 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHYECKUX peakiusx. [loHATHE O TOMOreHHBIX U TETEpPOTECHHBIX
peakiusx. [lonarre o xuMmuueckom paBHOBecHHu. CMelIeHne XMMUUYECKOTO PaBHOBECHS.
DakTOphI, BIUSIONIME HA CKOPOCTh XUMUYECKOW PEaKIMU U MOJOKEHUE XUMHUECKOTO
paBHOBecus. *

OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC peakiuu, AIEKTPOHHBIHN OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIBHON peakiunu. COCTaBICHUE YPABHEHUN OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUNA C UCTIOIb30BAHUEM METO/1a AJIEKTPOHHOTO OaiaHca.

Teopus 3AEKTPOMUTHYECKOW NHCCOLMALMU. DNEKTPOJIUTHYECKAS AUCCOLUALINS.
ONEeKTPOJIUTHI W HEIJIEKTpoJuThl. KaTuoHbl, aHMOHBIL. *MexaHuU3M UCCOIUAIIUU
BEIIECTB C Pa3WYHbBIMU BUJAMH XUMHUYECKOW CBs3u. lloHsATHE O cCTeneHu
nucconuanyu.* CUIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiuu nonHoro oOMeHa. YcCliOoBUS MPOTEKAHUS PEaKIMid MOHHOTO OOMeHa J0
koHIa. [TomHbIE U COKpalI€HHbIE HOHHBIE YPABHEHHS peaKUnil. XUMUYECKHE CBOMCTBA
KHCJIOT, OCHOBAaHMM U COJIEM B CBET€ MPEACTABICHUNA OO0 3JICKTPOJIUTUUYECKOMN
nucconmanuu. Cpena pactBopa. KadecTBEHHBIE peaklMM HAa KATHOHBI W AHUOHBL:
XJIOpUA-, OpoMUI-, HOAUA-, CyibdaT-, KapOoHaAT-, CHIMKAT-, (ocdar- aHUOHBI
TUAPOKCUI-UOHBI, KATUOHBI aMMOHUSI, MarHU s, KaJbLIUs, aTIOMUHUS, Kee3a (2+) u (3+),
Mequ (2+), nMHKa, IPUCYTCTBYIOIIME B BOJHBIX pACTBOpaXx.

XUMUYECKUI DKCIEPUMEHT: O3HAKOMJIEHHE C MOJEIAMH KPUCTALTHYECKUX
PEIETOK HEOPTraHUYECKUX BEIIECTB — METAUIOB U HEeMeTaJIoB (rpadura U ajnmMasa),
CJIOKHBIX BEHIECTB (XJOpHUAa HATpHsi); MCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOW pEakiuu OT BO3JACHCTBHUS Pa3IUYHBIX  (DAKTOPOB; HCCIEIOBAHUE
AJNIEKTPOIPOBOJAHOCTH PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUMALNNA KUCIOT, MIEIOYeH U
coiiei  (BO3MOXKHO  HCIIOJIb30BAaHUE  BUICOMATEPUATIOB); IMPOBEIAEHUE  OIBITOB,
WUTIOCTPUPYIONIUX TPU3HAKA TPOTEKAHUS PEaKlMid HMOHHOrO oOMeHa (oOpa3oBaHue
ocajika, BBIJEICHHUE Traza, 00pa3oBaHHWE BOJbI); OMBITOB, WILTIOCTPUPYIONIMX MPUMEPHI
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ pEaKIui  (TOpeHUEe, peaKUuh PasiIoKEeHUs,
COCIMHEHHS); paclo3HaBaHUE HEOPTaHMYECKUX BEIIECTB C IMOMOIIBI KadyeCTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE PKCIIEPUMEHTATBHBIX 3a/1a4.

Hemeramnbpl 1 X coeAMHEHUS
OO6mast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS  aTOMOB,
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XapaKTepHbIe cTeneHN OKucieHus. CTpoeHne U pU3NYECKUE CBOMCTBA IPOCTHIX BELIECTB
— raJJoreHoB. XMMUYECKHE CBOMCTBA Ha MPUMEpE XJI0pa (B3anMOEICTBUE C METAJIIAMH,
HEMEeTa/UTaMH — BOJOPOJIOM M KHUCJIOopoaoM, *menodamu’™). XmopoBogopoa. ComnsHas
KHCJIOTa, XMMHUYECKHE CBOWCTBa, *monydeHwe®, mpumeHeHue. *JleiicTBue xiopa u
XJIOPOBOJIOPOJA HA OPTaHW3M 4esoBeka.™ BakHehrme XJIOpuabl U UX HaXOXKICHUE B
MIPUPOJIE.

OObmas xapakrepuctuka 3JeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB KHCJIOPOJa U cepbl. XapaKTEPHbIE CTENICHU OKUCIICHMUSL.

CrpoeHue M (QuU3MYECKUE CBOWCTBA IMPOCTBIX BEIIECTB — KUCIOPOJA U CEPHI.
ANoTponHble MOAM(PHUKALMU KHUCIOPOAA U cepbl. XUMHUYECKHE CBOMICTBa Cepbl
(B3auMogelicTBUEe *c HeMeTallaMH™* — BOJOPOJOM U KHCJIOPOJAOM, MeETaljlaMH,
*KOHLEHTPUPOBAHHBIMU a30THOM M cepHOM kucioTamu).* CepoBOAOPOI: CTPOECHHE,
¢u3znueckue U XMMHUYECKUE CBOMCTBA (KMCIOTHBIE M BOCCTAaHOBHUTEJIbHBIE CBOMCTBA).
Oxkcupl ceppl Kak MPEACTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KucioTa: (u3ndecKue
U XUMHUYEeCKHMe cBoicTBa (0o0mme u crneuuduueckue). Conm CepHOM KUCIOTHI,
KaueCTBEHHAas peakius Ha cyib(ar-uoH. CepHucras KucioTa. *XuMHUYECKHe Peaklnu,
JeXallie B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TOJyYeHHUs] CEPHOM KHUCHOTHI.™
Haxoxnaenue ceprl u €€ coenuHeHni B npupoze. I I[puMenenune cepol U ee COETMHEHUN B
ObITYy M B MPOMBIIUIEHHOCTH. *XHMMHUYECKOE 3arps3HEHUE OKPYXKAIOLEH Cpelibl
COEIMHEHUSIMU CePbl (KHCIOTHBIE TOXKAH, 3arPSA3HEHUE BO31yXa U BOAOEMOB), CITIOCOOBI
ero npeaoTBparieHus.

OO1as xapakTepucTuka 31eMeHToB VA-rpymnmnbl. OcOOEHHOCTH CTPOSHHS aTOMOB
a3zoTa u (ocdopa, XapakTepHbI€ CTEIIEHU OKUCICHUS.

A30T, pacnpocTpaHeHUE B MpHUpoAe, (U3NYECKHE M XUMHUYECKHE CBOICTBa
(B3auMozelicTBUE C METaJUIaMM M HEMETalJlaMd - KHUCJIOPOAOM M BOJOPOAOM).
KpyroBopor azora B mnpupone. AMMuak: (U3NYECKHE U XUMHUYECKHE CBOMCTBA
(OKHCIIeHHEe, OCHOBHBIE CBOMCTBA BOJHOTO pacTBOpa), *mojlydeHHe™ U MpUMEHEHUE.
Connm aMMOHUS: COCTaB, (U3MYECKHME UM XUMHUYECKHE CBOWCTBA (pa3yiokKeHUE,
B3aUMOJICHCTBUE CO IMIEeJIoYaMu), NpuMeHeHue. KadecTBeHHas peakuuss Ha HOHBI
aMMOHUS. A30THas KHUCJIOTa, €€ (U3MYECKHEe M XMMHYECKHEe CBOMCTBa (oOmue u
cnenuduueckue), *nomydenue.* Hurtparbl (pasnoxeHue). A30TUCTas KHUCIOTA.
Hcnonb3oBaHWe HUTPATOB M COJEM aMMOHHMSI B Kau€CTBE MHHEPAJbHBIX YIAOOpPEHUM.
*XUMHUECKOe 3arps3HEHUE OKPYXKaIolled cpeAbl COSAMHEHUSIMU a30Ta (KHUCIOTHbBIE
JOXIH, 3arpsiI3HEHUE BO3/1yXa, TOUBBI U BOJOEMOB). ™

dochop, *ammorponusie Moaudukanuu docdopa,* Puznueckue U XUMUYECKUE
CBOMCTBa (B3aUMOJICHCTBUE C MeETalJlaMH, HEMETaJUIaMH, *KOHIIEHTPUPOBAHHBIMU
a30THOM W cepHoil kuciotamu).* Okcupa docdhopa (V), oprodochopHas KHCIOTA:
busznueckne M XUMHUYECKHE CBOWCTBa, *monydenue.* *[lonsarue o MuHepaIbHBIX
yaoOpenusix: HUTpathl U ¢docdatel. [loHATHE 0 KOMIUIEKCHBIX yaoOpeHusx.* OoOmas
xapakTepucTtuka 3aeMeHToB [VA-rpymnmbsl. OcoOeHHOCTH CTPOEHUsI aTOMOB yriepoja 1
KpeMHHsI. BajJeHTHOCTh M XapakTepHbIE CTENEHU OKHUCICHHMS aTOMOB Yrjiepoja u
KpeMmHus. PacipocTpanenue yrieposia B Ipupo/Jie, XapaKTepHbIE CTENIEHN OKUCIICHHUS.

VYrnepoa, amwioTponHeie Moaudukauuu (rpadur, anmaz), ¢duMYECKUEe WU
XUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB (B3aMMO/IEHCTBHE C METANIaMH, HEMETAILJIaMHU,
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*KOHLICHTPUPOBAHHBIMU Aa30THOW M cepHOM kucimoTamu)*. AncopOuus. KpyroBopot
yraepoaa B mpupoze. Okcuabl yriepona, ux (uU3NYeCKue U XMMUYECKHE CBOMCTBA,
MOJlyYeHHWE U MPUMEHEHHEe, JEHCTBHE HA OpraHU3M 4YeloBeKa. *DKOJIOTHYECKUE
po0JieMbl, CBA3aHHbIE C OKcuaoM yriepoaa(lV); runoreza rino0anbHOr0 MOTEMJICHUS
KJIMMaTa; MapHUKOBBIA 3¢ dekT.* YrompHas kucioTa u e€ coid, uxX (usmdyeckue u
XUMHUYECKHE CBOWMCTBA, *moiydeHne U mnpuMmeHeHue.* KadecTBeHHas peakuus Ha
KapOoHaT-HOHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIUIEHHOCTU H
CEJILCKOM XO3SIHCTBE.

OOume npexacraBiaeHUss 00 OCOOEHHOCTSIX COCTaBa M CTPOEHUS OPraHUYECKHX
COEIMHEHUH yriepoja (Ha mpuMepe MeTaHa, THIICHA, 3TaHOJa, YKCYCHOM KUCIOThI. *MX
cocTaB U Xxumuueckoe ctpoenue. Knaccuduxanus oprannueckux pemects.* [lonarue o
OMOJIOTUYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, Oelikax, YIieBoIax — M UX POJIU B KU3HU
yesoBeka. *MarepuanibHOE €JUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTMHEHUM. *

Kpemuuii, ero ¢usmyeckue © XHMHYECKHME CBOMCTBa (Ha THpUMeEpe
B3aUMOJICHCTBUS C METaVlaMH M HEMETaUlaMH), *moiydyeHue® H NpHUMEHEHHE.
*CoenuHeHus KpemHus B npupoje. OOmue npeactapienus 00 okcuae kpeMHus(IV) u
KpeMHHEBOU kucioTe. CUIMKaThl, PU3NYECKUEe U XUMUYECKUE CBOICTBA, MOJYyYECHUE U
MIPUMEHEHUE B OBITY, IPOMBILIIEHHOCTH (B MEJUIMHCKOM, 3JIEKTPOHHOM, CTPOUTEILHON
u 7ap.). Baxueilne cTpouTenbHble MaTepuaibl: KepaMUKa, CTEKIJIO, LIEMEHT, OETOH,
xene300eToH. [IpobiieMbl 0€30MacHOro MCIONIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
MOBCEIHEBHOM JKU3HU. *

XUMUYECKUN SKCIEPUMEHT: M3yuyeHUE O0pa3loB HEOPraHMYECKHX BEILECTB,
CBOMCTB COJIIHOW KHCIIOTBI; IIPOBEJICHHE KAaUECTBEHHBIX PEAKLUNNA Ha XJIOPHUI-UOHBI U
HaOJIOJICHUE TPU3HAKOB HX MPOTEKAHMs; ONBITHI, OTpa)xkaroue (U3NYEeCKHe u
XUMHUYECKHE CBOICTBAa TrajoOr€HOB U HMX COEIMHEHUN (BO3MOXXHO MCIIOIb30BAaHUE
BUJICOMATEpPUAJIOB); O3HAKOMJICHME ¢ o0pa3uamMu  XJOpUAOB  (TaJOre€HUIOB);
O3HAaKOMJIEHHE C 00pa3uaMu cepbl U €€ COCIMHEHUSIMHU (BO3MOXKHO HCIOJIb30BAHUE
BHUJICOMATEPHUAJIOB); HaAOIIOJIEHUE Mpoliecca OOyINIMBAaHMUS caxapa IMoJl JAeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; U3yUYEHUE XUMHUYECKUX CBOMCTB pa30aBiIeCHHOMN
CEPHOM KUCJIOTHI, MPOBEACHUE KAUECTBEHHOMN peakluy Ha CyJb(aT-uoH U HaOIIOAeHUE
MpU3HaKa e€ MPOTEKaHusI;, O3HAKOMJICHUE ¢ PU3UIECKUMU CBOMCTBaMU azorta, ¢pocdopa
Y UX COECIMHEHHI (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPUAIIOB), 00pa3liaMy a30THBIX
1 (pochopHbIX ya1oOpeHuii; MoJydeHre aMMUaKa U U3yYeHUEe ero CBOMCTB; MPOBEICHHE
KaueCTBEHHBIX pEakKIMil Ha MOH aMMOHHUA U QocdaT-uoH U M3ydeHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHUECHTPUPOBAHHOM a30THOM KHUCIOTBI C MEIBIO
(BO3MO’KHO HCITOJIb30BAaHUE BHUIEOMATEPUATIOB); U3YUEHHE MOJENEeH KPUCTAIUTMUECKUX
pemérok anMasa, rpadura; O3HAKOMIIEHHWE C MPOLECCOM aacopOLUU pacTBOPEHHBIX
BEIIECTB AKTUBUPOBAaHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOra3a; MOJyYEHUE
YIJIEKUCIIOrO ra3a U M3y4YEHHE €ro CBOWCTB; NMPOBEICHHUE KaYE€CTBEHHBIX pPeakUHUid Ha
KapOOHAT- ¥ CHJIMKAT-UOHBI M U3yYEHUE NMPU3HAKOB MX MPOTEKAHUS; 03HAKOMIICHHE C
MPOAYKIMEN CUIMKATHONW MPOMBIIIIEHHOCTH; PEIICHUE YKCIIEPUMEHTAIIbHBIX 3a/1a4 10
TeMe «BakHeillne HeMeTaTbl U UX COSAUHEHUS.

MeTtanabsl 1 ux COCAUMHCHU
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OO6m1as XxapakTepUCTUKA XUMHUYECKUX IJIIEMEHTOB — METAJJIOB Ha OCHOBAHUM UX
nonoxxenus B [lepuonnueckon cucreMe xumudeckux aneMeHToB J[. . Menneneesa u
ctpoeHus atomoB. CTpoeHue MeTaioB. Meramnuueckas CBSI3b U METaJUIMYECKast
KpUCTaJUIMYeCcKass pemeTka. ODJIEKTPOXUMHUUYECKUN psifi HampsHDKEHUM  METaJlIoB.
du3nyeckue U XUMHUYECKUE CBOMCTBA METAUIOB (B3aUMOJEHUCTBUE C KHUCJIOPOAOM,
BOJIOM, Kucjaotamu). *OO0mme crnocoObl moiydeHus: MetamuioB. [loHaTHE 0 KOppO3HH
METaJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl WX OT Koppo3uu. CraBbel (CTainb, YyTyH,
JTIOPATIOMUHUHN, OpOH3a) ¥ MX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH . *

[[lenouynble meTauibl: MoJokeHUE B llepuoguyeckold CHUCTEME XHMHYECKHX
anemeHTOB JI. . Menpneneesa; ctpoenue atomoB. Haxoxaenue B mpupoje. Pusndeckue
U XUMHYECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kainusi). OKCUIbI U TUIAPOKCHUIBI HATPHSI
U kanus. [IpumeHeHne menoYHbIX METAIIIOB U UX COEIMHEHUM.

[IlemoyHO3EeMENBHBIE METAJIBI MATHUM U KAJIBIUM: TTOJI0XKEHUE B [leprnoanueckoi
cucTeMe XuMu4deckux 31eMeHToB 1. 1. MenaeneeBa; CTpoeHHE NX aTOMOB; HAXOKJICHUE
B npuponae. OHU3NYECKUE W XMMHYECKHME CBOWCTBA MarHus M KaJblMs. BaxkHeimne
COCIMHEHUS Kaiblusa (OKCHI, TUAPOKCUM, coyin). *IKEcTKocTh BOABI U CHOCOOBI €€
yYCTpaHEeHHs. *

AmoMuHul: monoxxkeHue B llepmoamyeckoll CHUCTEME XMUMHUYECKHUX 3JIEMEHTOB
J. . MeHnneneeBa; CTpOCHHME aToMa; HaxOXJAcHUE B npupone. Puznueckue u
XUMUYECKUE CBOWCTBA AIIOMUHUSA. AMQOTEpHBIE CBOMCTBA OKCHMJA W THAPOKCHIA
ATIOMHUHUSL.

Kenezo: mnonoxenne B Ilepuoguyeckoid CUCTEME XHUMHYECKHUX 3JIEMEHTOB
JI. . MenneneeBa; CTpOeHME aroMa; HaxoxaeHue B npupone. Duszudeckue u
XUMHUYECKHE CBOMCTBA jkelie3a (B3auMOJICHCTBUE C METAJJIaMU, KUCIIOTaMU U COJISIMH).
Oxcunpl, tunpokcuasl u conu xenesa(ll) m xemesa(Ill): cocraB, cBoiicTBa u
*nonmyuyenue.*

XUMUYECKUI KCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaJJIOB U CIIJIaBOB, UX
(U3MYEeCKUMU CBOMCTBAMHM; M3YUYEHUE PE3YyJbTAaTOB KOPPO3UU METALIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPUAIIOB), OCOOCHHOCTEHN B3aUMOJEHCTBUS OKCUAA KAJIBIUS U
HaTpus C BOJIOHN (BO3MOXHO MCIOJIb30BAHKUE BUICOMATEPUATIOB); UCCIIEIOBAaHUE CBONCTB
XKECTKOW BOJBI, Tpollecca TOPEHUS Keje3a B KUCIOpojAe (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB); TPU3HAKOB MPOTEKAHUS Kau€CTBEHHBIX PEaKIMii Ha UOHBI (MarHusl,
Kayblus, amomuHus, nuHka, skenesa(ll) u sxeneza(Ill), menu(Il)); naGmronenue u
ONMCAaHUE TPOLIECCOB OKpAIlMBaHUS IUIAMEHUW HOHAMM HATpUA, Kalusg M KaJbIUs
(BO3MOKHO HCIIOJIB30BAaHUE BHJICOMATEPHANIOB); MCCIeAOBaHHEe aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U THAPOKCUAA IMHKA; PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4 M0
Teme «BaxHenmme MeTauibl U UX COCIUHEHUS.

XUMHS ¥ OKpYy Karolas cpeaa

*HoBble mMaTepuanabl M TEXHOJIOTHMU. BeriecTBa m Marepualibl B MOBCEIHEBHOM
JKU3HU 4YeJioBeKa. XUMHS M 3I0pOBbE. be30macHOE€ UCMHOJIb30BAHUE BEIIECTB U
XUMHUYECKUX peakuuii B ObiTy. IlepBas moMomip Mpu XUMHYECKHX OXKOrax
1 oTpaBieHusIX. OCHOBBI IKOJOTMYECKON IPaMOTHOCTH. *

*XUMHUYEecKoe 3arps3HEHUE OKpyKaromed cpeabl (mpeaesibHas JOIMyCcTUMas
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KoH1eHTpanus BemecTB — [1JIK). Posb xuMuu B pemieHuu 3K0J0ru4eckux nmpoosiem. *
*[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yrojib, MPUPOAHBIN Ta3, HedTb),
MPOIYKThI KX NEPEPAOOTKHU, UX POJIb B OBITY U IPOMBIIUIEHHOCTH. *
XHUMHUYECKUI HKCIIEPUMEHT: U3yYEHHE O0pa3LOB MaTepUaloB (CTEKIIO, CIUIABBI
METaJJIOB, MOJIMMEPHBIE MaTeprabl).*

MexnpenMeTHsIe CBSI3H

Peanuzanmss MeXIpeOMETHBIX CBA3CH NpH H3YyYEHUHM XMMHUM B 9 Kiacce
OCYIIECTBIISIETCS YEPE3 UCII0JI30BAHNE KAaK OOLINX €CTECTBEHHO-HAYYHBIX TOHITHH, TAK
U TOHATUH, SBILIOIIMXCS CUCTEMHBIMHM JUIS OTIEIBHBIX IPEIMETOB €CTECTBEHHO-
HAy4HOT'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (PaKT, TUIOTE3a, 3aKOH, TEOPHUs,
aHaJIu3, CHUHTE3, KiIaccu(uKauus, [NEpUOJUYHOCTh, HAONIOJEHNUE, DSKCIEPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHHE, MOJIENb, SIBJIICHHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOIHs,
MaTepuabl.

®dusznka: mMaTepusi, aToM, JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIIH], U30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, 3JIEKTPUUECKUN 3aps]l, NPOBOAHUKHU, MOJIYIPOBOIHUKH,
TURJIEKTPUKH, (POTOIIEMEHT, BEIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
ra3, pacTBOp, pacTBOPHUMOCTb, KpUCTAUIMYECKas pEIETKA, CIUIaBbl, (HHU3UUYECKUE
BEJIMYMHBI, €AUHULBI HU3MEPEHHS, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Counnre.

buonorust: ¢orocuntes, abixaHue, Ouocdepa, sKocHCTEMa, MUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE MOPOAbI, MOJE3HBIC
MCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCBI.

IIJIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEGHOI'O ITPEJIIMETA
«XUMHU» HA YPOBHE OCHOBHOI'O OBIIIEI'O ObPA3OBAHIMA

B memom pesynbrathl ocBoeHust oOyuaromumucs ¢ THP ydeGHoro mpenmera
«Xumus» JOHKHBI COBMANaTh ¢ pesyipTaTamu denepanbHoOil paboueil MporpaMMbl
OCHOBHOTO 00111eT0 00pazoBanus. Hanbosiee 3HAYUMMBIMU SBJISIFOTCSL:

JIMHHOCTHBIE PE3VJIbTATDI:

JIngyHOCTHBIC PE3yJIbTaThl OCBOCHUS IIPOTrPaMMBbl OCHOBHOTO OOIIIEro 00pa30BaHuUs
JOCTUTAIOTCS B XOJie OOyYCHUS XHMHUU B CIUHCTBE Y4YeOHOH M BOCIHUTATEIBHOM
JESITETLHOCTH B COOTBETCTBHH C TPATUITMOHHBIMA POCCUUCKUMH COIIMOKYIBTYPHBIMHU U
JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU, IPUHATHIMH B OOIIIECTBE MTPaBUIIaMU U HOPMaMHU
MTOBEJICHUS M CITOCOOCTBYIOT IIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M COTIMATH3AITUN
00yJarommxcs.

JInyHOCTHBIE pe3yNbTaThI OTpaXxkaroT TOTOBHOCTbH 00yJaronxcs
PYKOBOJICTBOBATBhCSI CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OPHCHTAIIMA W PACIIUPEHUE
OIIBITA IEATEIHLHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoTUYECKOro BOCIIUTAHUS:
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LEHHOCTHOIO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY HU
HAyYHOMY HAaCJIEINI0, TOHUMAHUS 3HAYCHUS] XUMHUUECKON HAyKH B )KU3HH COBPEMEHHOTO
oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHOW HWHPOpMAIMEell O MepeIoBhIX
JOCTUKEHHUSIX U OTKPBITUSAX MUPOBOI M OTEUECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUSIX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpa’kJaHCKOIO BOCIIUTAHUSA:

IPEJICTABICHUS O COIMAIBHBIX HOPMaX U MPaBUIIaX MEKITMYHOCTHBIX OTHOIICHUN
B KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM,
y4e0HO-UCCIIE0BATEIbCKOM, TBOPUECKON U IPYTUX BUJIAX JEATEIBHOCTH, TOTOBHOCTHU K
pa3HOOOpa3HOW  COBMECTHOW  JIEATENbHOCTH [P  BBIIOJHEHMM  YYEOHBIX,
NO3HaBATENIbHBIX 3aJ1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX
IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHMMAaHUIO M B3aMMOIIOMOIIM B IPOLECCE ITOU
y4eOHOU JEesTeNIbHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IMOBEACHHE U IMOCTYIKH CBOUX
TOBapUIEH C MO3WUIMM HPABCTBEHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEACTBUN MMOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHMUSI:

MHUPOBO33PEHUYECKUX MPEACTaBICHU O BEIIECTBE M XUMHUYECKOH pEaKIMH,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU U COCTABJISIOLIUX OCHOBY
JUIA TIOHMMAaHUS CYIHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTABICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pPa3BUTHUS MIPUPObI, B3aUMOCBS3SIX YEJIOBEKA C MPUPOIHOMN Cpesioil, O
POJIM XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[I03HABATEJIbHBIX MOTHBOB, HAalpaBJICHHBIX Ha IOJyYEHHWE HOBBIX 3HAHHMH IO
XUMHH, HEOOXOJUMBIX JIJIs1 OOBSICHEHHS HAa0JII01aeMbIX IIPOLIECCOB U SIBJICHUIA;

[03HABaTEJIbHOM, MHPOPMAIIMOHHON W YUTATENIbCKOW KYJBTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C YUEOHBIMU TEKCTaMH, CIIPABOYHOU JINTEPATYPOH,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH UH()OPMALIMOHHBIX TEXHOJOTUH;

WHTEpeca K OOYYEeHHMI0O U TO3HAHMIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUIO, TPOCKTHOM M MCCIIEIOBATEIbCKON ACSTEILHOCTH, K
OCO3HaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS OOy4EHHUS B JAJIbHEUILIEM;

4) popmupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HAHMS UEHHOCTH >KU3HU, OTBETCTBEHHOI'O OTHOILIECHUSI K CBOEMY 3/J0POBBIO,
YCTaHOBKH Ha 3/I0POBBII 00pa3 )KU3HU, OCO3HAHUS TIOCTEACTBHUIA U HEMPHUITHS BPETHBIX
NPUBbIUEK (YMOTpEOJEHUS aNKOrojsl, HApKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
cOOJIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpalleHUH ¢ XMMHYECKHMHU BELIECTBAMU B
OBITY M peaJbHOM KU3HU;

5) TpyJ1I0BOTO BOCTIMTAHMUS:

UHTEepeca K MPAKTHUECKOMY M3YUYEHHIO Mpodeccuil U Tpyda pa3IudyHOTO poja,
yBaXXCHHE K TPYAy U pe3yJbTaTaM TPYIOBOW NEATEIbHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUS MPEAMETHBIX 3HAHUN 10 XMMHH, OCO3HAHHOTO BBIOOpA MHIWBUIYaJIbHOU
TPAEKTOPUHM MPOAOHKEHUS 00pa3oBaHMsI C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEH, YCHELIHOM
po(hecCHOHATFHOW EITeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBaThCS B MPOGECCUOHANIBHOU CPEJIE;

6) SKOJIOTMYECKOT'0 BOCTIUTAHUS:
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HKOJIOTUYECKH 11€7€CO00Pa3HOT0 OTHOIIEHHS K MPUPOJIE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIeCTBOBAaHUS, MOHUMAHUS IIEHHOCTH 3J0pPOBOTO M 0€30MacHOro
oOpa3a KHU3HU, OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHUsSI LIEHHOCTH COONIOJCHUS TMpaBUi 0OE30MacHOTO
MOBE/ICHUS IPU pabOTe C BEIIECTBAMHU, a TAKXKE B CUTYaLIUAX, YTPOKAIOUIUX 37JOPOBBIO U
YKU3HHU JTIOEH;

CIOCOOHOCTH TPHUMEHATH 3HAHUS, MOJydyaeMble NpPU HM3YyUYECHUU XUMHH, IS
pelIeHusl 3a/1a4, CBSI3aHHBIX C OKPY>KAIOLIEH MPUPOIHON CpPeloif, MOBBIIICHUS! YPOBHS
HKOJIOTUYECKOH KyJIBTYPBhl, 0CO3HAHHS II100aTbHOTO XapaKTepa SKOJIOTUYECKHUX TPobiIeM
U IyTeH UX PeLIeHUs TOCPEICTBOM METOJOB XHUMUHU;

HKOJIOTUYECKOTO MBIIIICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B [TO3HABATEIHHOM,
KOMMYHHUKATHBHOH U COLIMANBHOM MPaKTHKE.

METAIIPE/IMETHBIE PE3VYJIBTATbI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs 00pa30BaTENbHON MPOrpaMMbl TIO
XUMUHU OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU MMO3HABATEIBHBIMU JACHUCTBUSMU, B TOM
quCIIe:

1) 6a30BbIe JOTHYECKHUE ACHCTBHS:

BBISIBIISITH IPUYMHBI U CJIEICTBUS MPOCTHIX XUMUYECKUX SIBICHHUI;

OCYIIIECTBJIATh CPABHEHHE, KIIACCU(DHUKAITNIO XMMHUYECKUX BEIICCTB 0 33 IaHHBIM
OCHOBAHMSM U KPUTEPHSIM JIJIS YKa3aHHBIX JIOTHICCKUX OTEepaIiii;

CTPOUTH JIOTHYECKOE CYKACHUE MOCIE MPEABAPUTEIHLHOTO aHaIM3a, BKIIIOYAIOIIEe
YCTaHOBJICHHUE MPUINHHO-CIICICTBEHHBIX CBSI3EH

co3/1aBaTh, MPUMEHSTh U TTPEOOPa30BHIBATH 3HAKU M CUMBOJIBI, MOACIIA U CXEMBI
JUTSI peIieHUsT y9eOHBIX U TT03HABATEILHBIX 331249 C TIOMOIIBIO Me1arora;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE XHUMHUYECKHX TIPOLIECCOB M  HX
MOCJIE/ICTBUSI;

2) 0a30BbI€ UCCIIENOBATEIHCKHUE ICUCTBUS:

C MTOMOIIIBIO TE/Iarora MPOBOJAUTh XUMHUYECKUHN OMBIT, HECIOXKHBIM IKCIIEPUMEHT,
JUTSl yCTaHOBJIEHUSI 0COOCHHOCTEN 00bEeKTa N3YUCHUS, TPUUUHHO-CIICACTBEHHBIX CBsI3el
1 3aBUCHUMOCTEH 00BEKTOB MEXKy COOOM;

C TIOMOIIBIO TIEJarora WM CaMOCTOSITENBHO (opMynIupoBaTh OOOOIICHUS U
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEICHHOTO HAOIIOCHUS, OTIbITA;

3) pabota ¢ undopmanuei:

BBISIBIIATH JNePUITMTHI MHPOPMAIUU, JAHHBIX, HEOOXOIUMBIX IIJISI PEIICHHS
MOCTaBJICHHOM 3aJ1a4M;

npeoOpa3oBbIBATh UHPOPMAITUIO U3 OJTHOTO BUAA B APYroi (TaOauIly B TEKCT U
np.);

UCKATh WU OTOMpaTh MH(POPMALMIO WA JAaHHBIC W3 UCTOYHHKOB C YYETOM
MPEIOKCHHON y4eOHOM 3a71a4M U 3aTaHHBIX KPUTEPUEB.

OBnaseHre YHUBEPCATLHBIMU YUeOHBIMH KOMMYHUKATUBHBIMU JICUCTBUSIMU:
OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B TPYIIe (OmpeaensaTh o0mme e,
pacrpenensiTh poyid, JOroBapuBaThCs APYT C IPYTOM U T. I1.).
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C IIOMOIIBIO NEAArora WIA CaMOCTOSATEIbHO COCTABIIATh YCTHBIE U NHCHMECHHBIC
TEKCThl C MCIOJIb30BAHMEM HIUIFOCTPATUBHBIX MAaTEPUAJIOB ISl BBICTYIUICHUS NEPEn
ayIUTOPUEH;

OpraHU30BbIBaTh y4YE€OHOE COTPYIHHYECTBO M COBMECTHYIO JESTEIBHOCTH C
YUHUTEJIEM U CBEPCTHHUKAaMH; pabOTaTh MHIWBUIYAIbHO U B TPYMIE: HAXOAUTH oOIIee
pelieHre W paspemarb KOH(QJIUKTHI HAa OCHOBE COIJIACOBAHUS MMO3WLMNA M yuyeTa
MHTEPECOB; GOPMYIIMPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE MHEHHUE;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT, IPUHUMATE U PA3AEIAThH
OTBETCTBEHHOCTH U MPOSABIATH TOTOBHOCTH K ITPEAOCTABICHUIO OTYETA IEPE]] TPYIIION.

OBazieHue YHUBEPCAIbHBIMU YU€OHBIMH PETYJIATUBHBIMU I€HCTBUSMU:

oOHapyxuBaTh U (OPMYJIHUPOBATh YUEOHYIO MpOoOJIEMYy, ONPEIENITh LENb
y4eOHOU JesITeIbHOCTH;

BJIAJCTh OCHOBAMHM CAMOKOHTPOJIA, CaMOOLICHKH, IPHUHATHS PELICHHA U
OCYULIECTBJIEHUSI OCO3HAHHOTO BHIOOpPA B YUEOHON M TTO3HABATEIBHOM IEATEIbHOCTH;

COOTHOCHUTHh CBOM JCUCTBHS C IUIAHUPYEMBIMH pE3YyJIbTATAMH, OCYILECTBIISITH
KOHTPOJb CBOEM JEATEIBHOCTH B IPOLECCE NOCTHKEHHUS PEe3yJIbTard, ONPEICIAThH
CIOCOOBI IEUCTBUI B paMKax MPEIJIOKEHHBIX YCIOBHIM U TpeOOBaHUN, KOPPEKTUPOBATH
CBOM JICMCTBUSI B COOTBETCTBUM C U3MEHSIOIICHCSA CUTYallUE;

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MECHEHUS;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PEIICHUH Y4EOHOU
3a/1a4y;

NOHMMATh MPHUYUHBI, N0 KOTOPHIM HE OBbUI JOCTUTHYT TpeOyeMblil pe3ynbrar
JESITEIbHOCTH, OIpPENEIsATh IMO3UTUBHBIE W3MEHEHUS M HalpaBlieHUs, TpeOyrouue
najabHenIen padoThl;

OCO3HAaHHO OTHOCUTBCS K APYrOMY Y€JIOBEKY, €I0 MHEHHUIO.

INPEAMETHDBIE PE3VYJIbTATEI

B cocTaBe nmpeaMeTHBIX pe3yJbTaTOB MO0 OCBOCHUIO 0053aTENLHOTO COJEPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW DenepalibHON paboueil MporpamMMoi, BBIICISIOT: HAy4YHBIC
3HAHMS, YMEHHS W CIOCOOBI JCUCTBUH, crnerudpuyeckue s y4eOHOTo MpeameTa
«XuMHs», BUABI IEATEIIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPHpETaIuHy,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX:

MPEACTAaBICHUE O 3aKOHOMEPHOCTSIX W TI03HABA€MOCTH SIBICHUM TMPUPOJBI,
MOHMMaHUE OOBEKTUBHOM 3HAYMMOCTU OCHOB XHWMHMUYECKOM HAyKu Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, KOMIIOHEHTAa OOIIeH KyJIbTYypbl M MPaKTUYECKOU
NEATEeIbHOCTU Y€JIOBEKA B YCJIIOBUSX COBPEMEHHOI0 O0I1IeCTBA; TOHUMAHUE MECTA XUMUU
Cpeau IPYruX €CTECTBEHHBIX HAYK;

BJIaJICHUE OCHOBAMHU MOHATUHWHOIO anmapaTa iU CHMBOJIMYECKOTO SI3bIKa XUMUU TSI
cocTaByieHus] (OPMYJT HEOPTaHUYECKUX BEIIECTB, YPABHEHUN XUMHUYECKUX PEaAKIUil (C
OTOpOM Ha aJIrOPUTM YYEOHBIX JICUCTBHI), BIIAJICHUE OCHOBAMU XUMHUYECKOUN
HoMeHkIaTypbl (IUPAC u TpuBuHanbHON) U yMEHUE HUCIOJIL30BaTh €€ ISl PELICHUS
y4eOHO-TI03HABATENBHBIX 33/1a4 C TMOMOIIBI0 YUYHUTEIS, YMEHUE HCIOIb30BaTh MOJCIU
TUTs1 OOBSICHEHUS CTPOCHHSI aTOMOB M MOJIEKYJI TIO QITOPUTMY C OTIOPOI Ha OTIPE/IEIICHHS;

18



MPEICTABICHUE O CUCTEME XMMHUYECKUX 3HAHUN U YMEHHE C MOMOUIbIO YUUTEs
OPUMEHSTh CHUCTEMY XMMHMUYECKUX 3HAHHUM ISl YCTAHOBJIEHHS B3aUMOCBSI3EH MEXIY
M3YYCHHBIM MaTepHajJoM U MpH TOJYyYEHHWH HOBBIX 3HAHHMM, a TaKXke B TpoIecce
BBITIOTHEHHUsS] Y4YeOHBIX 3aJaHuil M Tmpu paboTe ¢ HUCTOYHUKAMHU XHUMHUYECKON
uH(pOpMaIlNU, KOTOPAast BKIIOYAET:

BOXHEHIINE XUMHYECKHE TOHATUS: XUMHYECKHM DJIEMEHT, aToM, MOJIEKyJa,
BEIIECTBO, IMPOCTOE W CJOKHOE BEIIECTBO, OJHOPOAHAs W HEOJHOPOAHAS CMECH,
OTHOCUTEJIbHBIE aTOMHAs W MOJIEKYJISIpHAsE MAacChl, KOJUYECTBO BEIECTBA, MOJb,
MOJISIpHAsi Macca, MOJIAPHBIA 00beM, OKCHJ, KUCJIOTa, OCHOBaHUE, CONb (CpeIHss),
XUMUYECKasi peaKlus, pPEaKIuu COCAUHEHUS, PEaKIUU Pa3JIOKECHUs, PEaKIUu
3aMelleHUs], peakuu 00MeHa, TeroBol A (eKT peakuuu, d3K30- U IHAOTEPMUUYECKUE
peaKkiMu, pacTBOpP, MAacCcoBas JOJII XUMUYECKOIO AJIeMEHTa B COCIMHEHUU, MacCOBas
JI0JIs1 ¥ TIPOLICHTHAsI KOHIIEHTPAIMsl BEIIECTBA B PACTBOPE, SAPO aTOMa, IIEKTPUUECCKUN
CIION aTtoma, aTOMHas OpOWTallb, pPaguyC aTOMa, BAJICHTHOCTb, CTETICHb OKHCJICHHS,
XUMHYECKas CBSI3b, DIEKTPOOTPUIIATEIBHOCTD, MOJSIPHAS U HEMOJSpHAas KOBaJCHTHAS
CBsI3b, MOHHAsl CBS3b, METAJUIMYECKasl CBs3b, KpUCTANIMYECKass pelieTka (aromHas,
WMOHHAs, METa/UTM4yecKasi, MOJEKyJspHas), WOH, KaTHOH, aHHWOH, JJIEKTPOJIUT H HE
AIIEKTPOJIUT,  DJIEKTPOJUTHUECKAss JIUCCOIMALASA, PEaKIUd HOHHOTO OOMeEHa,
OKHCIIUTETbHO-BOCCTAHOBUTENBHBIE ~ PEaKIMH, OKHUCIWUTEIh W  BOCCTAHOBHUTEIb,
OKHCJIGHHE W BOCCTAaHOBIICHHUE, DJIEKTPOJN3, XMMHUYECKOE paBHOBEcHE, OOpaTHUMbIEC U
HeoOpaTUMbIE pEaKLMU, CKOPOCTb XUMHUYECKOW pEaKIMM, KaTaau3aTop, MNPeaeibHO
nomyctumast konuentpauus (IIJIK), koppo3ust meTanios, CruiaBbl;

OCHOBOIIOJIArarole 3aKOHbl XUMHUU: 3aKOH COXpaHeHus: Macchl, [lepuoanueckuii
3akoH /1. . MenneneeBa, 3aK0H IMOCTOSIHCTBA COCTaBa, 3aKOH ABOrajpo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOPHs, TEOpPUS SIEKTPOIUTUYECKOM
JAUCCOLMAINH, a TAK)KE MPEJCTaBICHUS O HAyYHBIX METOAAX MO3HaHHUS, B TOM YHUCIE
HKCIIEPUMEHTAJIBHBIX U TEOPETHUECKUX METOAaX HMCCIICOBAHUS BEUIECTB M W3YUCHUS
XUMHAYECKUX PEAKLINN;

MPEJICTaBICHNUE O MIEPUOTUIECKON 3aBHCUMOCTH CBOWCTB XMMHUECKUX DJIEMEHTOB
(pagmyc atoma, DSJIEKTPOOTPUIATENBHOCTH), TMPOCTBIX U CIOXKHBIX BEHIECTB OT
MOJIOKEHUsI dJeMeHTOB B [leproamueckoit cucteme (B MajblX NMEPUOAAX W TIIABHBIX
MOJrPyNIax) U AJIEKTPOHHOTO CTPOSHUS aTOMa; YMEHHE OOBSCHATH CBSA3H MOJOKEHUS
aneMeHnTa B llepuonudeckoil CUCTEME C UYWCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHSI
aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsjl sijipa, oOIlee YHUCIO DJIEKTPOHOB),
pacnpe/ieieHueM JJIEKTPOHOB [0 3HEPreTUYECKHMM YPOBHSIM aTOMOB IEPBBIX TpPEX
NEPUOOB, KaJus U KaJbLUs; KIACCUPHUIMPOBATh XUMUUYECKHE IEMEHTHI C OIOPON Ha
onpeneneHus: GU3NIecKoro cMbicia MUGPOBBIX TAHHBIX MEPUOANIECCKON TaOTHIIBL;

yMEHHE KJIaCCU(PHUIMPOBATH XUMHUUECKUE JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA U
XUMHUYECKHUE PEAKIUU C OIMOpOMl Ha CXEMbl; OMNPENENATh BaJECHTHOCTh U CTEIEHb
OKHCIICHUSI XUMHYECKHUX AJIEMEHTOB, BUJ XUMUYECKOW CBSI3M U THIl KPUCTATUTUIECKON
CTPYKTYpHI B COEIMHEHUSX, 3aps]] MOHA, XapaKTep CPEAbl B BOJHBIX PACTBOPAX BEIIECTB
(KUCITOT, OCHOBAHMH ), OKUCIIUTENh U BOCCTAHOBUTEH IO AITOPUTMY YUIeOHBIX ACHCTBHIA;

YMEHHE XapaKTepHu30BaTh C OMOPOH Ha cxeMy (QHU3NYECKHE U XUMHYECKHE
CBOMCTBA MPOCTHIX BEUIECTB (KUCIOPO/, 030H, BOAOPOJ, rpaduT, anmas, KpeMHHUH, a30T,
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dbocdop, cepa, xjop, HATPUH, KA, MAarHUM, KaJblIUNA, A TFOMUHUH, )KEJI€30) U CIIOKHBIX
BEIIECTB, B TOM 4YHCIE€ HMX BOJHBIX PAcTBOPOB (BOJA, aMMHUAaK, XJIOPOBOAOPOI,
CEpPOBOIOPOJ, OKCHIBI M ruspokcuibl metamioB I - I[TA rpynn, amomunus, menu (II),
nmaka, xkene3a (II u III), okcuaer yraepona (II u IV), kpemuns (IV), azora u dpocdopa
(I u V), ceper IV u VI), ceprucras, cepHas, a3oTucras, a3oTHas, (ocdopHas,
yroJibHasi, KPEMHHEBAs KHUCIIOTA U UX COJIH); ONMKUCHIBATH C ONOPOM HA MJIAH U KIIIOUEBBIC
CJIOBA; YMEHHUE MPOTHO3UPOBATh U XapaKTEPU30BATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH
OT UX COCTaBa M CTPOEHHUS IOCJIE MPEABAPUTEIHLHOrO aHajau3a IOoJ PYKOBOACTBOM
negarora, NPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HMX CBOWMCTB, BO3MOYKHOCTb
IPOTEKAHUSI XUMHUYECKUX IMPEBPAILLCHUN B PA3JIMYHBIX YCIIOBUSX, BIUSHHUE BEIIECTB U
XUMHYECKUX MPOLIECCOB HA OPTaHM3M YEJIOBEKA U OKPYKAIOIIYI0 IPUPOJHYIO CPEY;

YMEHUE COCTaBJISITH MO 00pa3ily, CXeMe, aJIropuTMy Yy4eOHBbIX JeHCTBUIA
MOJIEKYJISIpHBIE M MOHHBIC YPABHEHUS PEaKklnii (B TOM YMCIIE PeaKluii HOHHOTO 0OMeHa
U OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi), WUIIOCTPUPYIOMINX XUMHUYECKUE
CBOMCTBAa H3YYECHHBIX KJIACCOB / IPyNIl HEOPraHWYECKUX BEIIECTB, a TaKkKe
MOATBEPKAAIOMINX TEHETUYECKYIO B3aUMOCBSI3b MEXKY HUMU;

YMEHHME BBIYUCIATh OTHOCHUTEJBHYIO MOJICKYJSIPHYI0O U MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJI0 XMMHYECKOTO 3JIEMEHTA B COCIUHEHUH, MACCOBYIO OO
BEIIIECTBA B PAaCTBOPE, KOJUYECTBO BEIIECTBA U €ro Maccy, o0ObEM Tra3oB C OMOpPOM Ha
oO1ue GopMyJibl; yMEHHE MPOBOAUTE PACUEThI 10 YPABHEHUSM XUMUUYECKUX PEAKIIUMA U
HAXOJIUTh KOJIMYECTBO BEIIECTBA, 00HEM U MACCy PEAreHTOB WIIM MPOJAYKTOB PEAKIIUH C
OTIOpOii Ha 00pa3ell, aIrOPUTM YUEOHBIX JCHCTBUM;

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUA (HAOJII0JICHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJCIMPOBAHUE) MPU M3YyUYCHUU BEIIECTB M XMUMHYECKUX SIBJICHHUH C
OMOpOM Ha aJITOPUTM YYEOHBIX JEUCTBUM; yMeHUe chOpMYJIUpOBaTh MpoOJieMy U
MIPEIOKUTH Ty TH €€ PEIICHUSI C TOMOIIIBIO TIeJ[arora; 3HaHue OCHOB 0€30MacHOM padoThI
C XMMUYECKUMU BEILIECTBAMU, XUMUYECKOU MOCYA0M U Ta00paTOPHBIM 000PY10BAaHUEM;

HaJIMyue MPaKTUUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CJICIYIOIINX
XUMUYECKUX HKCIEPUMEHTOB I0JI PYKOBOJCTBOM YUUTEN C OOCYXKJIECHHMEM IlJaHa
PabOTHI UM COCTABIICHUEM TAOJIMIIBI:

M3YUYCHHE U onucaHue (U3NYECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE ¢ (PU3NYECKUMU U XUMUUYECKUMU SIBJICHUSMU;

OTBITHI, WJUTFOCTPUPYIOIIUE TPU3HAKU MPOTEKAHUS XUMUUYECKUX PEAKIINA;

U3Yy4YEHHUE CIIOCOOOB pa3/ieNieHus] CMeCel;

MOJTYYEHHUE KUCTIOPOa U U3YUEHUE €T0 CBOMCTB;

MOJYYEHHUE BOJIOPOJIA U U3YUEHUE E€r0 CBOMCTB;

MOJYYEHHE YIJIEKUCIIOTO ra3a U U3y4eHUe €ro CBOMCTB;

MOJTyYE€HHE aMMHUaKa U U3yUEHUE €r0 CBOMCTB;

IPUTOTOBJICHUE PACTBOPOB C OIPENCICHHOM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIIECTBA;

HCCIICJIOBAHUE U OINKMCAHUE CBOMCTB HEOPTraHMYECKHUX BEIIECTB PAa3IUUHBIX
KJIACCOB;

NPUMEHEHUE HWHAMKATOPOB (JaKMyca, METWIopaHxa Hu QeHosdTanenHa) ais
OTIPE/ICJICHHS XapaKTepa CpPe/ibl B paCTBOPaxX KUCIIOT U MIEJI0UECH;
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U3Y4YEHUE B3aUMOJICUCTBHSI KHUCIOT C MeETaulaMH, OKCHJIaMH METaJUJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMHA OCHOBAHUSIMHU, COJISIMH;

MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJIHOIO METaJlIa IPYTUM U3 PACTBOPA COJIH;

uccienoBaHre aM(pOTEPHBIX CBOMCTB TMAPOKCUIOB aTIOMUHUS U IIMHKA,

pEeIIeHHE  HKCIEPUMEHTAJbHBIX 3a7a4 1o TemMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCTUHECHUINY;

pELIEHHE  HJKCIEPUMEHTAIBHBIX  3aJad [0 TeMe€  «ODJIEKTPOIUTHYECKAS
JUCCOLIHAIIISY;

pelieHre HKCIEePUMEHTAIbHBIX 337au 1Mo TeMe «BakHeillnne HeMeTaibl U UX
COCIUHEHUS;

peleHre SKCIEpUMEHTABHBIX 3a/ady Mo Teme «Baxkneiline meramibl U UX
COCIUHEHUS;

XUMUYECKUE SKCIEPUMEHTBI, WILTIOCTPUPYIOIINE TPU3HAKH TPOTEKAHUS PEaAKIIHA
HOHHOTO 0OMEHa;

KAUECTBEHHbIE PEAKUMU Ha MPHUCYTCTBYIOIIME B BOJHBIX PAacTBOPAaxX HOHBIL:
XJopua-, Opomua-, uomua-, cyibdar-, docdar-, kapOoOHAT-, CHIMKAT-aHUOHBI,
TUAPOKCUI-MOHBI, KaTUOHbI aMMOHHS, MarHus, Kajblus, aJllOMUHUA, Xkene3a (2+) u
xenesa (3+), menu (2+), IIUHKa;

YyMEHUE TMPEACTaBIATh PE3yNbTaTbl dSKCHEpUMEHTa B (OpMe BBIBOJOB,
J0Ka3aTeNbCTB, TpauKOB U TAOJIHI] U BBIBIISTH SMIIMPUUECKUE 3aKOHOMEPHOCTH;

BJIa/ICHUE MpaBUiIaMHU 0€30IaCHOr0 OOpalleHUs! C BEUIECTBAMH, UCIOJIb3YEMbIMU
B IIOBCE/IHEBHOM JKM3HHU, a TAK)KE IPaBUJIaMU MOBEJCHUS B LIETSIX COEPEKEHUSI 310POBbS
U OKpy’Karolled MpUPOAHOHN cpeibl; MOHMMAaHUE Bpeaa (OMACHOCTH) BO3JEHCTBHUS Ha
’KUBBIE OpPraHMU3Mbl OIPEACIEHHBIX BELIECTB, a TaKXe CIOCOOOB YMEHBIICHUS U
NPEIOTBPALICHUS] UX BPEIHOTO BO3JCHCTBHS; MOHMMAHHUE 3HAYEHHUS >KHUPOB, OEJKOB,
YIJIEBOJOB JJIsl OpTaHU3Ma YEJI0BEKa;

BJIAJ€HUE OCHOBAaMM XHUMHUYECKOM TIpPaMOTHOCTH, BKJIIOYAIOLIEH yMEHHUE
MpaBUJILHO UCIOJIb30BaTh W3Y4YEHHbIE BEIIECTBA M Marepuanbl (B TOM YHCIIE,
MUHEpaibHble YJ0OpEHUs, METAJUIbl M CIUIABbl, MPOAYKTHI MEPepadOTKU MPUPOIHBIX
MCTOYHHUKOB YTJEBOAOPOAOB (yIJis, MPUPOJHOTO ra3a, HedTH) B OBITY, CEIBCKOM
XO35MCTBE, Ha TMPOMU3BOJCTBE; YMEHUE MPUBOAUTH MPUMEPHI  MPABUIBLHOTO
MCIIOJIb30BaHUS N3YUYEHHBIX BEILIECTB U MAaTEPUAJIOB;

YMEHHE YCTaHaBJIMBAaTh CBS3M MEXIY pPEaJbHO HaOII0JaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU M TPOLIECCaMHU, MPOUCXOASIIMMU B Makpo- U MHKPOMHUpPE, OOBACHATH
NPUYMHBI MHOTOOOpa3usi BELIECTB; YMEHUE HHTETPUPOBATh XWMUYECKHE 3HAHUS CO
3HAHUSAMHU JPYTUX YUEOHBIX MIPEIMETOB C MOMOIBIO MEAArora;

npejcTaBieHue O cdepax NpodecCHOHANBHON AESTeNbHOCTH, CBA3AHHBIX C
XUMHUEN U COBPEMEHHBIMU TEXHOJIOTUSIMUA, OCHOBAHHBIMU Ha JIOCTHXKEHUSX XUMUYECKON
HAyK{; HaJIMYUE OMbITa paboThl C PA3TMUYHBIMU UCTOUYHUKAMU UHPOPMALIMK 110 XUMUU
(Hay4yHO-TIOMYJISIpHAsE JIUTEpaTypa, CJIOBAapH, CIPABOYHUKH, HHTEPHET-PECYPCHI) C
OMOpOM Ha aNrOPUTM: YMEHUE OOBEKTHUBHO OLIEHHMBATh UHPOPMALIMIO O BEUIECTBAX, UX
MPEBPAIICHUIX U TPAKTUYECKOM TPUMEHEHUU.
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TpeOoBaHus K TMpeAMETHBIM pe3yjibTaTaM OCBOEHUS Y4eOHOTO TIpeaMeTa
«Xumusy, pacrpeeseHHbIE TI0 To1aM 00y4YeHUs

Pesynbpratel mo romam GopMyNUpYIOTCS O TPHUHLIUIY 100aBIE€HUS HOBBIX
pe3yabTaTOB OT TOJa K TOJy, YK€ Ha3BaHHbIE B MPEABIIYIIMX roAax MO3UIUH, KaK
MPaBUJIO, JOCIOBHO HE MOBTOPSIOTCS, HO YUUTHIBAOTCS (PE3yabTaThl OUEPEAHOIO TOJa
10 YMOJIYaHHIO BKIIFOYAIOT PE3YJIbTaThl MPEABITYIIHX JIET).

8 KITACC

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHYECKHX [IOHATHI: aToOM, MOJIEKyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOIHAS U
HEOJHOPOJIHAsA), BAJIEHTHOCTb, OTHOCUTEIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasl J0JI1 XUMUYECKOIO 3JIEMEHTa
B COCAUHEHWH, MOJISIpHBIA OOBEM, OKCHUJl, KHUCIOTa, OCHOBAaHHE, COJIb,
*3EKTPOOTPUIIATETLHOCTH ™, CTEICHb OKHUCJICHUSI, XUMUYECKasi  peaxuus,
KJIaccu(UKalUs pPEeaKlHil: peakiuu COCIUHEHMS, PEAKIMU Pa3JIOKEHUS, PEaKIUU
3aMEIlIEeHHs], peaKMi 00OMEHa, 3K30- U 3HJIOTEPMHUYECKUE PEAKLUH; *TeroBol 3pdexT
peakuuu’™; aIpo aroma, dJIEKTPOHHBIN CIOM aTroMa, aTOMHasi OpOUTalb, paluyC aToMa,
XUMHYECKasi CBS3b, MOJISIPHAS U HEMOJSpHAs KOBAJIEHTHAsl CBA3b, MOHHAsI CBSA3b, MOH,
KaTUOH, aHWUOH, PAacTBOpP, MaccoBas JOJisI BellecTBa (MPOLIEHTHAs KOHILICHTpAIUs) B
pacTBope;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX TMOHATUNA (cM. 1. 1) u
MIPUMEHSThH 3TU NOHATHS MPU OMKMCAHUM BEUIECTB U UX MPEBPALLICHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JIJIi COCTABJICHHS (POPMYJ BEIECTB,
MOJIEKYJISIPHBIX YPaBHEHUN XUMUYECKUX PEAKIUM, SJIEKTPOHHOTO OanaHca;

OMPENICNATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX; CTCTICHb
OKHCJICHHS] DJIEMEHTOB B OWHAPHBIX COCAMHEHHUAX C OMOPOW Ha OMpEeeHUs, B TOM
YUCJe CTPYKTYPUPOBAHHBIC; MPUHAIJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJacCy
coeMHEHU 10 (QopMyiaM; BHUJI XMUMHUYECKOW CBsI3M (KOBAJICHTHasT WM HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSIX;

UMETh NPEACTABICHUE O CHUCTEME XHMUYECKUX 3HAHHUM, YMEThb C IOMOIIbIO
YUYUTENS MPUMEHATh CHUCTEMY XUMHUYECKUX 3HAHUH, JUIsl YCTAHOBJICHUSI B3aUMOCBSI3U
MEXy U3yUYE€HHBIM MaTEepHaJIOM U MPHU MOJTyYSHUH HOBBIX 3HAHUM, a TaKXKe MpU padboTe
C UCTOYHHUKAMHU XUMHUYECKOW wuHpopmarmu. OpHEHTHUPOBATHCS B TOHATUSAX U
OTeprupoBaTh UMHU Ha OA30BOM YpOBHE, TPUMEHSTH TP BHIMIOJHEHUN YU€OHBIX 3a1aHHM
U pelIeHUU PacUeTHBIX 33Jlay C OMOPOM Ha aJITOPUTM YUYEOHBIX NEHCTBUN H3yYECHHbBIE
3aKOHBI U TEOPUH: 3aKOH COXpaHeHus1 Maccsl, [lepuoanuecknii 3akon [[.11. Menneneesa,
*3aKOH TOCTOSIHCTBA COCTaBa™®, 3aKOH ABOrajpo; aTOMHO-MOJIEKYJIIpHAs TEOpHsl.
CooTtHOocUTh 00O3HauYeHUs, KOTOpble UMeroTcs B Tabnuie «llepuoguueckas cucrema
xumuueckux anemeHTtoB J[. 1. MenaeneeBay C 4YHCIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMMUYECKHX DJIEMEHTOB (COCTaB W 3apsn sjapa, oOllee YHucCiIo
AJIEKTPOHOB U pacHpeeICHUE UX IO SJIEKTPOHHBIM CIIOSIM);

KJIacCCU(ULIMPOBATh XUMHUYECKHE DJIEMEHTHl; HEOpPraHWYECKHE BEIIEeCTBA;
XUMUYECKHE peakiuu (10 YHCIy W COCTaBYy YYAaCTBYIONIMX B PEAKIIMHM BEUIECTB, IO
TermoBoMy 3¢ (GEeKTy, MO0 U3MEHEHUIO CTEMeHU OKHUCIICHHS XUMUYECKUX DJIEMEHTOB) C
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OTIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XHUMHYECKUE CBOMCTBA  BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX YpPaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C OITOPON HA CXEMBIL;

IIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCMMOCTH OT MX COCTaBa U CTPOECHMUS;
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B Pa3IMUHBIX YCIOBHUSAX MOCIE
MIPEABAPUTEILHOTIO 00CYXKACHUS C I1E1arorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JeMEHTa Mo (opMysie COSAMHEHHS; MAaCCOBYIO JIOJIIO
BEILIECTBA B pPAacTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHIO XMUMHUYECKOW pPEAKIHMH C
OTIOPOM Ha aJrOpUTM;

MIPUMEHSTh OCHOBHBIC OIEPALIMM MBICIUTEIBHON JIEATENIBHOCTH — AaHAIHU3 H
CUHTE3, CpaBHEHHE, O0O0OIlEeHHe, CHUCTeMaTh3alus, KiIacCU(pUKaLUs, BBISBICHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — JJIl M3Y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKHUX
peaKklMii; eCTEeCTBEHHO-HAYYHbIE METOJbl MO3HaHUS — HAOJIOJCHHE, H3MEPEHHE,
MOJICTUPOBAHUE, DKCIEPUMEHT *(pealbHbIi M MBICICHHBIN)* T10J] PYKOBOJCTBOM
nejarora,

CJIEIOBaTh NPAaBWIAM IOJIb30BAaHUS XHMHUYECKOW NOCYJOM W J1abOpaTOPHBIM
000OpyIOBaHMEM, a TaKXe€ MpaBWIaM OOpalleHHs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSIMU MO BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYECHUIO U
COOMpPaHHIO Ta3000pa3HbIX BELIECTB (BOAOpOAA M KHUCIOPOJA), MPUTOTOBIECHUIO
PacTBOPOB C ONPEACITEHHON MacCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA; INIAHUPOBATD U
MPOBOAUTh XUMHUYECKUE SKCIIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB WIEIOYEH H
KHCJIOT C TOMOIUIBI0O WHIUKATOPOB (JakMmyc, (eHondTaniend, METWIOPAHX U Jp.),
MOATBEPKIAIONINX KauyeCTBEHHBIH COCTaB HEOPTaHWYECKHUX BEHIECTB (KaueCTBEHHbIC
peaKuu Ha UOHBI) 01 PyKOBOJCTBOM I1€/1arora.

9 KITACC

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX TOHSITHUH: XUMUYECKHIl 3JIEMEHT,
aToM, MOJEKyJa, WOH, KAaTHOH, aHUOH, IPOCTOE BEHIECTBO, CIIOKHOE BEILECTBO,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHYECKas peaKlus,
XUMHYECKasi CBS3b, *TemioBoM A(PeKT peakuuu, MOJab*, MOJIpHBIA 00BEM, pacTBOD;
AIEKTPOJUTHI, HEAJICKTPOJUTHI, IJICKTPOIUTHUYECKAS JUCCOIMALINS, PEAKIIMH HOHHOTO
oOMeHa, KaTalau3aTtop, *XMMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMbIC
peakuu™®, OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH, OKUCIUTEb, BOCCTAHOBUTEID,
OKHCJICHME W BOCCTAaHOBJICHHE, auIoTponusi, amMpOTEepHOCTh, XUMHUUYECKas CBS3b
(KoBaJIeHTHasi, HMOHHAs, METa/NIMuecKas), KpUCTAUIMYEeCKas pemeérka, *Koppo3us
METaJUIOB, CIUIABBl; CKOPOCTh XHMHYECKOW pEaKIuu®, TpenenbHo JOoMmyCcTuMas
konnentpanus (I1IK) Bemectna;

WJUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MHOHATUH (cM. 1. 1) u
MIPUMEHSITH 3TU NOHATHS MPU OMKUCAHUM BEUIECTB U UX MPEBPAILICHHUII;

WCIIOJIb30BaTh 3HAKM W CUMBOJBI JUIsl (PUKCAIMHM PE3yJIbTATOB HAOJIOICHUM,
coctaByieHusi (GOpMyJ BEIIECTB U yPAaBHEHUN XUMHUYECKUX PEAKIMM, 3alUCH JTaHHBIX
ycioBu# 3a1a4. Mcnonb3oBath 0003HaueHus1, uMetoluecs B [lepuoauyeckoii cucreme u
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TabuIe PACTBOPUMOCTU KHCIIOT, OCHOBAHUM U COJI€H B BOJIE /1JIsl BBITIOJIHEHUS 3a/IaHUM.

ONpENENATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XWMHUYECKUX 3JIEMEHTOB B
COCMHEHHUAX PAa3JIMYHOIO COCTaBa; MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY
KJIACCY COEIMHEHUI C OITOPO Ha ONPEIEICHUS, B TOM YUCJIE CTPYKTYPUPOBAHHBIC; BUIBI
XUMUYECKON CBSI3M (KOBAJEHTHAs, HWOHHAsg, METaJUIMUeCKas) B HEOPTaHUYECKUX
COCIMHCHUSIX; 3apsA]l MOHA IO XUMHUYECKOW ¢opMmyrsie; XapakTep Cpeibl B BOIHBIX
pacTBOpax KHCIOT M IIEJIOYEH, *TUIl KPUCTAIUIMYECKOM PpEmETKA KOHKPETHOIO
BellecTBa™;

packpeiBate  cMmbica  [lepuommueckoro 3akoma .M. Menneneesa wu
JEMOHCTPUPOBATh €ro IMOHMMaHHE: *OMHUCHIBATH U XapaKTepU30BaTh™ TaOIMYHYIO
dbopmy Ilepuoguueckoil cUCTEMbl XUMHUYECKHMX JJIEMEHTOB: pa3iuyaTh MOHSATHUS
«rnaBHas noxarpynmna (A-rpymma)y U «mobouyHas noarpymnma (b-rpymnma)», maibie u
OOJIBIIINE MEPUOIBI; *COOTHOCUTD * 0003HAYEHUS, KOTOPhIE UMEIOTCSI B IEPUOINYECKON
Ta0JuUIe, C YUCTOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX SJIEMEHTOB
(cocTaB u 3apsj sapa, o01Iee YUCIo EKTPOHOB U PACTIPEICTICHUE UX 0 JIEKTPOHHBIM
CIOSAM); *O0OBICHATH® OOLIME 3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COCIMHEHUHN B Mpeliesiax MallbIX MEPHOJIOB U TJIABHBIX MOATPYIIL C
YU4ETOM CTPOCHUS UX ATOMOB;

KJIaCCU(UIIMPOBATh XMMUYECKUE JJIEMEHTHI; HEOPraHWYECKHE BEIIECTBA;
XUMUYECKUE peakiuu (M0 YHUCIY M COCTaBYy YUYacTBYIOIIMX B PEAKIMU BEIIECTB, IO
TermoBoMy (G (PeKTy, Mo M3MEHEHHUIO CTENEHEN OKUCICHHUS] XUMUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) O0IIKE U clienu(PUUecKue XUMHUUECKUE CBOMCTBA
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKIAs ONMUCAHUE MPUMEPAMHU MOJIEKYJIIPHBIX H
MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C OMOPOM HA CXEMBI;

COCTaBIISAITh YPAaBHEHUS JJIEKTPOJUTUUECKON TUCCOLMALMM KHCIOT, IIEI0Yer U
COJICH; TIOJIHBIE W COKpalIEHHbIC YPaBHEHUsI PEAKIMA HOHHOTO OOMEHA; ypaBHEHUS
peakIui, MOATBEPKIAIOIINX CYIIIECTBOBAHUE T€HETUUECKON CBSI3U MEXKy BEIIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIIHOCTb OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX peakiui
MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OaaHca ITUX PeaKIUiA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS;
BO3MOXHOCTH TIPOTEKAHMUSI XUMHUYECKUX TMPEBPAIlCHUN TOCiIe MpeABaAPUTEILHOIO
00CYXKICHHUS C TICAarorom;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIEO MacChl BEIIECTB;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa 1Mo (OpMyJie COSTUHEHUS; MACCOBYIO JIOJIO
BEIIIECTBA B PACTBOPE; MPOBOAUTH PACUETHI MO YPABHEHHUIO XMUMHUYECKOW pPEAKIHMHU C
ONIOPOU Ha aJITOPUTM;

CJIEIOBaTh TPaBWJIAM TOJIb30BAHUS XUMHUYECKOW TOCYJ0OM W J1abOpaTOPHBIM
obopynoBaHuEM, a TaKXke MpaBuiaM oOOpalleHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU MO BBITIOJIHEHHUIO JTA00PATOPHBIX XUMUYECKHUX OIBITOB IO MOJTYUYECHUIO U
COOMpPaHUIO ra3000pa3HbIX BEIIECTB (AMMHUaKa M YIJIEKUCIIOrO ras3a);

MPOBOAUTL PEAKIMHM, TMOATBEPKIAONINE KAYeCTBEHHBIM COCTAB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATh OIBITHBIM NyTEM XJIOPUA- OpOMHUII-, HMOAMA-, KapOoHaT-,
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dbocdar-, cunukat-, cynbhar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS M1 HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIKNE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICTUTEILHON JIEITEIbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHUE, 0000IIIEHNE, CUCTEMATHU3AIIHIO, BBISIBJICHUE IPUIUHHO-CIICICTBEHHBIX
CBSI3€H — /11 U3YUYEHUS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHBIC
METO/bI O3HAHUS — HAOJIO/ICHUE, U3MEPEHUE, MOICIIUPOBAHUE, SKCIIEPUMEHT (peaibHbII
Y MBICJICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

TemaTnueckoe MIaHUPOBAHUE U KOJTMUYECTBO YACOB, OTBOJUMBIX Ha OCBOEHUE KaXK/10M TeMbI Y4eOHOTO MpeaMeTa « XUMUS
denepanbHON aTanTUPOBAHHONW OCHOBHOW 00Opa30oBaTeIbHOM MPOTPAMMBI OCHOBHOTO OOIETO 0Opa30BaHMs OOYyYArOIIMXCS C
3a/IepKKOM MICUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJAIOT C COOTBETCTBYIOIIMM pasnenoM dDenepanbHOil padodeil mporpamMmmsl
y4eOHOTO MpeaMeTa « XMMUs OCHOBHOM 00pa30BaTeIbHOM TPOrpaMMbl OCHOBHOTO 00111er0 06pa3oBanus. [Ipu stom Opranuzanus
BIIpaBE camMa BHOCHUTb HM3MEHEHHA B COJIEpXKAHUE U paclpenesieHue y4yeOHOro Marepuasa Mo roaaM oOy4yeHus, B
MOCJIEI0BAaTENbHOCTh M3YYEHHUS] TEM M KOJIMYECTBO YAaCOB HAa OCBOCHUE Ka)JOW TEMBI, ONPEACIICHUE OpraHU3alUOHHBIX (GopM
oOyueHus U T.. OOOCHOBAHHOCTH JTaHHBIX HM3MEHEHUN ONpeneNsieTcss BbIOpaHHBIM oOpa3zoBaTeslbHOW opranu3anueii YMK,
VMHAUBUAYAJIbHBIMU TICUXO(PU3NUECKUMU OCOOEHHOCTAMHU KOHKPETHhIX oOydaromuxca ¢ THP, creneHpl0o OCBOGHHOCTH HMMHU
y4eOHBIX TEM, pEKOMEHIAIMIMU 0 0TOOpPY U aJanTaluy yueOHOro MaTepuaia o XUMMUM, peAcTaBIeHHbIMU B [loscHUTENbHON
3aITHCKE.

Bcero 136 4, u3 HUX 7 4 — pe3epBHOE BpEMs

8 KIIACC
(2 4 B Henemto, Bcero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)
IIpumepHbIe TeMbl, OcHoBHOe coiep:kaHue OcHOBHBIE BU/ABI AeSITeTbHOCTH
packpbIBaoLIe TaHHbIH o0y4alonuxcst

paszen nporpamMmali,
M KOJUYECTBO YACOB,
O0TBOIMMOE HA MX H3y4YeHHe

Pasznxen 1.IlepBonavabubie XuMmuyeckue moHaTus(20 4)
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Tema 1. XuMuAaA — BaKHasl
06J1aCTh €CTECTBO3HAHUSA U
NMPaKTH4eCKOM JeATe/TbHOCTH
4yeJ/ioBeKa

(54)

[IpeaMeT xuMuu.* Posib XMMUU B )KU3HU YeJIOBeKA. XUMHUS B
cucTeMe Hayk. MeTo/ibl TO3HAHUSA B XUMUU.*

Tesa u BemecTBa. PU3nyecKye CBOMCTBA BelleCTB. ArperaTHoe
cocTostHHe BellecTB. YucThle BellecTBa ¥ cMecH. Coco6bl
pasgesneHus cMeceil. Pu3nvyecKkre U XMMHUYeCKHe sIBJIEHHUS.
[Ipu3Haku M ycln0BHA NPOTEKaHUsI XMMUYECKUX peaKIui.
3HAKOMCTBO C IPaBWJIaMH 6€30MaCHOCTH U TPUEMaMHU PaboThI B
XUMHUYeCKOH 1abopaTOpHH.

JleMOHCTpanumu

1. JlabopaTopHoe 060pyA0BaHUe.

2. PazsinyHble BUABI XUMUYECKOH TOCYAbI.

3. 06pasubl BellecTB.

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

JlaGopaTopHble ¥ NpaKTHYeCKHE PaGoThI

Jla6opamopHble onbimbi:

Onucanue GpU3NYECKUX CBOHCTB BelleCTB.

PaspneneHue cMecH C IOMOIIbIO MarHuTa.

IIpakmuueckue pabombl:

Ne 1. JlabopaTopHOe 060py/l0BaHHE U MPUEMBI PAGOTHI C HUM.
[IpaBusia 6e3onacHOM paboThl B XMMHUYECKOH 1abopaTOPHH.
Ne 2. OumncTtKa 3arpAsHeHHOW NOBAaPEHHOM CON
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PackpbIBaThb CMbIC/I U3y4YaeMBbIX IOHSATHUH C IOMOILbIO NeJarora.

PackpbIBaTb poJib XMMUHU B IPUPOJE U KU3HHU Y€JIOBEKA, €€ CBSA3b C APYTUMU
HayKaMH.

Passin4yaTh YyuCTbIE BellleCcTBa U CMECH; OAHOPOHbIE U HEOJHOPO/IHbIE CMECH;

PassnnyaTh Pusnyeckre U XMMHUYECKHe ABJIEHHUS C OIIOPOH Ha OnpeJiesIeHHs.

OnpefiessiTh NPU3HAKY XUMUYECKUX PEAKIMH U YCI0BUA UX IPOTEKaHUs.

Crne0BaTh NpaBUJIaM M10J1b30BAaHUSA XUMUYECKOH NOCY0H U JJaBOPaTOPHBIM
o6opy/i0BaHMEM, A TAKXKe IpaBUJIaM 06pallleHUs C XUMUYECKHUMHU Bellle-CTBaMU
B COOTBETCTBUH C MHCTPYKLUSAMH 10 BBIIIOJHEHHIO MPAKTUYECKUX PabOT Mo/,
KOHTpOJIEM IleJjarora.

[l1aHMpOBaTh ¥ NPOBOAUTb XUMHUYECKUH SKCIIEPUMEHT 10 U3y4YEHHIO U
onucaHuI0 GU3NYECKHUX CBOMCTB BeLleCTB, CIOCO60B pa3/ie/ieHUs cMecel
BeLeCTB [10/] PyKOBOACTBOM Iefiarora ¢ o6Cy>kJieHueM IJIaHa paboThl.

Hcnonb3oBaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH U B IpoLiecce
HCCJIel0BATENbCKOM JIeATeIbHOCTH HAyYHO-NIONYJISPHYIO JIUTEPATYPY
XMMHYECKOI0 COJleprKaHus, ClIpaBOYHble MaTepHaslbl, pecypcel MHTepHEeTa o,
PYKOBOACTBOM Ilefiarora.

BbicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
rHopMaLHI0 U3 y4e6HUKA U CIPAaBOYHbIX MaTepHaoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIM NOHATUNHBIHN annapaTt Kypca XUMUH



Tema 2. BemecTBa
U XUMUYECKHe peaKIuu
(154)

AToMbI U MoJIeKYJIbl. XUMHUY€eCKHE 37IEMEeHThI. 3HaKHU (CUMBOJIbI)
XUMHYeCKHUX 3/1eMeHTOB. [IpoCcThle U CJI0XKHBIE BelllecTBa.
ATOMHO-MOJIEKYIIpHOE YYeHHe.

Xrumuueckas ¢popmyia. BasleHTHOCTb aTOMOB XMMHUY€ECKHX
3/1eMeHTOB. *3aK0H OCTOSIHCTBA COCTaBa BellecTB.*
OTHOcuTe/IbHAsA aTOMHast Macca. OTHOCHTe/IbHAsI MOJIeKyIipHas
Macca. MaccoBas fj0J11 XMMU4Y€CKOT0 3JIeMeHTa B COeJUHEHUH.
dusnyeckre U XMMHUYeCKHe ABJIeHH. XMMUYecKas peaKIiusl.
[Ipu3Haku M yca0BHSA NPOTEKaHUsI XUMUYECKUX peaKIui.
XUMH4YecKue ypaBHeHHS.

Tunbl XUMUYECKUX peaKLUH (coeJMHEHNS, PA3/IOXKeHUs,
3aMelleHHs1, 06MeHa).

3aKOH COXpaHeHHsI MacChl BellleCTB.

*M. B. JIoMOHOCOB — y4EHbIH-3HIIUKJIONENUCT.*

JdemoncTpanuun

dusnyeckue ABIeHUs (pacTHpaHUe caxapa B CTYIKe, KUIIEHHE U
KOH/ZIEHCALU BOABI U T. [1.).

XuMudeckue siBjeHUs (TopeHue CBeUH, pasjioKeHHe caxapa,
B3aUMO/JIECTBHE CEPHOU KHCIOTHI C XJIOPUIOM GapHs,
passioxkeHue rugpokcuaa meau(ll), B3aumoeicTBue xKesesa ¢
cepoii, B3anMo/ieicTBHe xKeJie3a ¢ pacTBopoM costu megu(11)).
ONBIT, UIJIOCTPUPYIOLIMH 3aKOH COXPAaHEHUS MacCChI.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

JlaGopaTopHbI€ OMbBITHI:

[Ipumepsl U3HYECKUX ABJIEHUH (T1/1aBJIeHHEe BOCKA, TassHUE
JIbAA).

[IpuMepbl XMMHUYECKUX IBJEHUH (IPOKaJIMBaHUeE MeJHON
MPOBOJIOKH, B3aUMO/JIEMCTBUE MeJIa C KUCJIOTOM).

Mopesnn aTOMOB U MOJIEKYJT

MpakTnyeckana pabota Ne3 Mpu3HaKku NPOTEKAHNA XMMUYECKNX
peakumi

Bbluncnenusa

— OTHOCHUTEJIbHON MOJIEKYJIAPHOU MacChl BelleCTB;

— MaccoBOH JI0JIM XUMUYECKOT0 3JIeMeHTa o popmy.ie
COeJUHEeHUs.

[IpUMeHsSITh eCTECTBEHHO-HAy4YHble METO/[bl IO3HAHUS (B TOM YHCIIE
Hab6JII0/ieHUE, MO/IeJIMPOBAHKE, IKCIIEPUMEHT) U OCHOBHbIE OIlepaLUU
MBICJIMTEJIBHOH eI TeJIbHOCTH (CpaBHEHHe, KJIacCUPHUKALMSA) A1 U3yYeHHUs
BeLeCTB U XMMUYeCKUX PeaKLMi ¢ ONopoi Ha aJIFOPUTM HJIH CXEMY.

PackpbIBaTb CMbIC/I U3y4aeMBbIX TIOHATHUH U 3aKOHOB M IPUMEHSTh 3TH NOHATHUSA
IPY ONMCaHUH CBOWCTB BEIECTB U UX PeBPaLleHHH ¢ 0opoi Ha IJIaH U
KJ/II0YeBble CJI0Ba.

PaszsimyaTh dusnyeckre U XMMUYECKHE ABJIE€HUSA, 06bACHATD UX CYL[HOCTb C TOUKH
3peHUs aTOMHO-MOJIEKYJ/IIPHOTO YYEHHs C OTIOPOH Ha Onpe/ie/IeHUs U CXEMBIL.

OnpefiesITh NPU3HAKU XUMUYECKUX PEeaKIUH, YCI0BUSA UX IPOTEKAHUS.

O6BbACHATD CYLIHOCTb QU3NYECKUX U XUMHUECKUX IBJIEHUH C TOUYKH 3PEHUS
aTOMHO-MOJIEKYJIAPHOr'0 YYeHHS C UCII0/Ib30BAaHUEM BU3ya/IbHOH ONOPBI.

KnaccuduuypoBaTh XMMHYeCKHe peaKLUH (110 YUC/IY U COCTaBY pearupyrouiux 1
06pa3yroLIMXCcs BEIleCTB) C ONIOPOH Ha CXEMBI.

CocTaBisATb GOPMYyJIbl GMHAPHBIX BELIECTB 110 BaJIEHTHOCTH U ONpeJessTh
BaJIEHTHOCTb 110 pOPMYJIaM BEILECTB C ONIOPOH Ha aIFOPUTM y4eOHbIX
JeUCTBUM.

PaccTaBaATh K03¢$dUIMEHThI B ypaBHEHHUAX XUMHUYECKUX PEaKLUH ¢ 0opoit Ha
aJITOPUTM y4eOHBIX JeHCTBUH.

CrnesoBaTh NMpaBU/IaM N0J1b30BaHUsI XUMHUECKOH NOCYZ,0H U 1ab0paTOPHbIM
060py/J0BaHKEM, A TAKXKE MPAaBUJIAaM 00pallleHUs C BEllleCTBaMU B COOTBETCTBUH
C MHCTPYKIUSAMH 10 BBIIIOJHEHHUIO JJAG0PaTOPHBIX XUMUUECKHX OIBITOB MOZ,
KOHTpOJIEM IleJlarora.

HWcnosib30BaTh NpHY BBIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCCJIeI0BATE/NbCKON AesITeIbHOCTU
HAy4YHO-TIONYJISIPHYIO JIUTEPATYPy XUMUYECKOT0 COJIep>KaHHsl, ClIpaBOYHbIe
MaTepuaJibl, pecypcbl UHTepHeTa noJ pyKoBOACTBOM Iejarora.

BoicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPOH Ha
rHopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJOB, TPAMOTHO
WCIOJIb30BaTh U3y4YEeHHbIH MOHATUHHBIN anapaT Kypca XMMUU

Paspeun 2. BaxxHellline npeAcTaBuTe/Id Heopranuyeckux Beuects (30 u)
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Tema 3. Bo3nyx. Kuciiopon.
ITonsTHe 06 oKkCcHIAX

(54)

Bosayx — cmech ra3os. CocTaB Bo3jyxa.
Kucioposy — 3/1eMeHT ¥ IPOCTOE Bellje-
cTBO. 030H — *ayyoTponHas MoauduUKausa Kucaopoga.*

HaXO)K,C[eHI/Ie Kucjaopoza B ripupone, Cl)I/ISI/I‘{eCKPle U XUMHUYECKHUe

CBOHCTBA (peakL U OKHCJIEHHUs], TOpeHue). Y CJI0BHUsA
BO3HHKHOBEHHs ¥ PeKpalleHus ropeHus. [lonsitue

06 OKCH/aX.

*Croco6bl MOJTyYeHUs KUCI0pO/ia B TaG0PaTOPUU U
npoMblieHHOCTH.* [IpMeHeHue Kucaopoga. Kpyrosopor
KHCJIOpOJia B IPUPOJE.

*TenyioBo# 3¢ eKT XUMHUYECKOH peaKkIuy, HOHSITHE O
TEPMOXMMUYECKOM ypaBHEHHH, 3K30*- 1 SHJJ0TEePMUYECKUX
peaxIusX.

*TonnBo (HedTh, yroJib U MeTaH). 3arpsi3HeHNe BO3/yXa,
Croco6bl ero NpeoTBpalleH s, YculeHe TapHUKOBOTO
addexTa, pa3pylieHrue 030HOBOTO CJIos.*

JdemoncTpanuun

B3aumogeiictBue pocdopa, cepbl U Kese3a C KUCJI0POA0M
(BO3MOXHO MCIOJIb30BaHKE BU/E0OIBITOB).
OnpejiesieHue coiepKaHKs KUCJI0PO/ia B BO3/yXe.
OHblTbl, AEMOHCTpHpYyHOIIHe YC/IOBUA BOSBHUKHOBEHHUA U
npeKpalieH s TOPeHHUs.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI
JlaGopaTOPHBIH OIIBIT:

O3HakoMJieHHe ¢ 06pasLaMu OKCUAOB.
[IpakTHyeckas paboTa:

Ne 4. [TosryyeHue KACJI0POAQ, U3ydYeHHe ero CBOMCTB.

BbluucneHus
— MOJIEKYJIIPHOM MacChl KUCJI0PO/ia M 030HA HA OCHOBAaHUU
aTOMHOM MacChl XUMHYECKOT0 3JIEMEHTA
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PackpbIBaTh CMbIC/ M3y4aeMbIX HOHATHUHN U IPUMEHATb 3TH NOHATUSA NPU
OTMCAaHUU CBONCTB BelLlleCTB U X NpeBpallleHUH ¢ HCI0JIb30BaHUEM OMOPHBIX
CJIOB Y KJIMLIE.

XapakTepu30BaTh (OMUCBIBATB)C ONOPOLL HA NAAH, CXEMY, KPAMKYIO 3aNnuchb
cOCTaB BO3/lyxa, pu3nYeCKUe U XU-MUUYECKUE CBOMCTBA KUCJI0PO/ia, CIOCOOBI
ero INoJiy4yeHus, IprMeHeHHe U 3HaueHue B IPUPO/ie U XKU3HU YeJloBeKa.

CpasHusams peakyuu 20peHust U Med.1eHH020 OKUC/1eHUs C TPeiBapUTeIbHbIM
obcyx/eHueM napaMeTpOB CPaBHEHMUS.

Co6upaTh NpuGOPHI AJIs MOJyUYeHUsI KUCJI0po/ia (BbITeCHEHHEM BOJIbl U
BO3/yxa).

PacnosHaBaTb ONBITHBIM NYTEM KUCJIOPOJ, IO/ KOHTPOJIEM lefarora.

HWcnosib30BaTh XMMUYECKYI0 CHMBOJIMKY /JIS1 COCTaBJIeHUsI GOPMY.JI Bell|eCTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMUYeCKHUX PeaKLUi € yJacTHeM KHUCI0poAa.

O6BbACHATD CYLIHOCTb 3KOJIOTMYECKUX PO6JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
BO3/yXa.

CrieoBaTh NpaBu/aM 6e30MacHOM paboThl B 1a60paTOPUM NPH UCIIOJIb30BAaHUU
XMMHYECKOH NOCy1bl M 060PYy10BaHUs 110/, KOHTPOJIEM I1€Jjarora, a Takxe
NpaBUJIaM 00pallleHus C TOPIOYMMH BEIEeCTBAMU B GBITY.

[ln1aHMpOBATE U OCYLIECTB/IATh Ha NPaKTHKe XUMHUYeCKHe IKCIIepUMEHTHI,
NPOBOAUTH HAGIIO/I€HHUS, Ze/1aTh BBIBO/BI 110 Pe3yJIbTaTaM 3KCIIepUMEHTA MO/
PYKOBOJCTBOM Iejarora.

YyacTBOBaTbh B COBMECTHOM paboTe B rpymIe.

Hcnonb30BaTh NpHU BBINOJIHEHUH Y4e6HBIX 3alaHUH U B ITpolLiecce
HCCJIeI0BaTeIbCKOM 1eATeJIbHOCTH HayYHO-MONYJIPHYIO JTUTepaTypy
XMUMHUYEeCKOT0 COZiep>KaHus, CIpaBOYHbIe MaTepHasbl, pecypcbl UHTepHeTa noj,
PYKOBOACTBOM Iejarora.

BricTparBaTh pa3BépHyThIE MMCbMEHHbIE U YCTHbIE OTBETHI C ONIOPOH Ha
“HbOpMaIHIO U3 yYeOHUKA U CIPABOYHBIX MaTEPHAJIOB C OTIOPOH Ha IJIaH,
rPaMOTHO MCI0JIb30BaTh U3y4eHHBIN NOHATUIHBIN annapaT Kypca XUMUHU



Tema 4. Bogopoga.
IloHATHE 0 KMCJI0TAX U COJIAX

(54)

Tema 5. KoinyecTBeHHBIE
OTHOIIEHUSA B XUMHH
(44)

Bopopoa — aseMeHT U npocToe BellecTBo. Haxox/ieHue B
npupoje, pusnyecKre U XMMHUUeCKHe CBOMCTBA (Ha MpuMepe
B3aUMO/IEHCTBUSA C HEMeTa/llaMU U OKCHJIaMH MEeTaJIJIOB),
NpUMeHeHHe, *CrocoObl NoyYeHus.*

[ToHATHE O KUCJIOTAX U COMAX.

JemoHcTpanuu

[TonydeHnue, cobvpaHye U pacno3HaBaHHe BOAOPO/aA.
['openue Bogopoaa.

B3aumogericTBue Bogopoaa ¢ okcugom meau(Il).

JlaGopaTopHble M IPaKTHYECKUE PAGOTHI
JlabopaTOpPHBIH OMNBIT:

B3anMogelicTBYe KUCIOT C MeTa/lJIaMHU.
[IpakTHYeckas paboTa:

Ne 5. [losiyueHHe BOL0pOJia, U3yUyeHHe ero CBONCTB.

BbluucneHus
— MOJIEKYJIIPHOM Macchl BellleCTBa Ha OCHOBaHUH aTOMHOMU
MacChbl XUMHWYECKUX 3JIEMEHTOB

KosinuecTBo BewjecTBa. MoJib. MosisipHas Macca. 3aKoH
ABorazpo. MosispHbIf 06'bEM ra3oB. Pac4éThl Mo XUMHUYECKUM
ypaBHEHHUSIM.

JleMoHCcTpanusa
06pa3sibl BELIECTB KOJTUYECTBOM 1 MOJIb.

Bbluncnenma

— 00'bEMa, KOJIMYECTBA BellleCTBa ra3a 110 ero U3BeCTHOMY
KOJINYECTBY BelLleCTBa UJIH 00'bEMY;

— 00'bEMOB ra3oB 10 ypaBHEHHUIO peaKLMM Ha OCHOBE 3aKOHA
06'bEMHBIX OTHOIIIEHUH Ia30B
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PaCKpblBaTb CMBICJI U3yYaeMbIX MOHATHUH U MNPHUMEHATDb 3TU NIOHATHUA NIPHU
OINMCAaHUU CBOMCTB BeILleCTB U UX [peBpalleHUH.

XapakTepusoBaTb (ONHCbIBaTh) GU3NUYECKHE U XUMUYECKHE CBOMCTBA BOZOPOJA,
Croco0bl ero NnoJiyyeHus, NpUMeHeHH e C ONIOPOM Ha IJIaH, KPaTKYIo 3aIuCh,
cxemy.

Co6upaTb NpU6Op /A NOJTyYeHUs BOJOPOAA C UCIOJIb30BaHUEM BU3yaIbHON
OTIOpBI

Hcnonb30BaTh XMMHYECKYI0 CHMBOJIMKY JIJIs1 COCTaBJIeHHsT GOPMY.JI BELECTB,
MOJIEKYIIPHBIX YPaBHEHUH XUMHUYeCKHX PeaKLMi € yJacTHeM BOJ0poJa C
OTIOpOH Ha aJITOPUTM.

CnefoBaThb npaBuiaM 6e30IacHOM paboThl B IJaGOPATOPUH IIPU UCNIO/Ib30BAHUU
XMMHYeCKOH NMocy/ibl ¥ 060pyJOBaHUSA MO/ KOHTPOJIEM Te/iarora., a Takxe
npaBuJaM 06GpalieHHs C FOPIOYMMU BeLeCTBAMH B ObITY

[lnaHupoBaTh M OCYLIECTBJIATh Ha NPAKTHKE XUMHUUECKHe SKCTIepUMEHTBI,
NPOBOJUTD HAGJIIO/I€HUS, [1e/1aTh BBIBO/bI 10 pe3yJIbTaTaM 3KCIepUMEHTa N0/
PYKOBOZCTBOM IleJjarora ¢ 06Cy>kieHHeM IJIaHa paboThl, C UCTO/Ib30BAHUEM
KJIU1Ie.

YdacTBOBaTh B COBMECTHOM paboTe B rpymIe.

HJIaHI/IpOBaTb N OCYLIECTBJIATb HAa NPAKTHKE XUMUYECKHE 3KCIIEPUMEHTHI,
MMPOBOAUTH Ha6n}o/:[e1-n/m, AeJIaTb BbIBOABI 110 pe3yJibTaTaM 3KCIIEPUMEHTA.

YdacTBOBaTh B COBMECTHOM paboTe B rpymnme

PaCKpblBaTb CMBICJI U3y4YaeMBbIX MOHATHUH U NMPHUMEHATDb 3TU IIOHATHA, A TAKXKe
HU3y4Y€HHbIE 3aKOHbI U TEOPUHU AJIA pellleHUud paC‘{éTHbIX 3a4a4 C IOMOLIbIO
nejarora.

BbIYMCAATL MOJISIPHYIO MacCy BelllecTB; KOJIMYECTBO BellleCTBa, 00 bEM rasa,
Maccy BellleCcTBa € OTIOpoi Ha o6pasel;, Ha GopMyJIb;

[IpoBOAUTE pacyéThl 10 ypaBHEHUAM XUMUYECKUX peaKIui C OIOpoM Ha
o6pasel], aJITOPUTM YIeOHBIX IeICTBUH: KOJIMYeCTBa, 06'bEMa, MacChl BeleCTBA
10 U3BECTHOMY KOJIM4YeCTBY, 06'bEMY, Macce peareHTOB WM IPOJYKTOB
peaxIuu.

BoicTpanBaTh pa3sBépHyThle IUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOH HA UH-
dopmaruio U3 y4e6HHKA U CIPAaBOYHbBIX MAaTEPUAJIOB, TPAMOTHO UCIOJb30BaTh
M3y4eHHbIW MOHATUMHBIN annapaT Kypca XMMHH C TOMOILbIO NeJjarora.



Tema 6. Boga. PacTBopsbl.
IloHATHE 06 OCHOBAHMAX

(54)

Boja, ee cocTas, cTpoeHUe, MoJIeKYJ1bl. DU3NUeCKHe CBOKCTBA
BO/Ibl. *AHAJ/IN3 U CUHTE3 — MeTO/bl U3yYeHUs cOCTaBa BOAbL*
XuMHYecKue CBOMCTBA BOJbI

(pa3/ioxKeHMe, peaKkL My ¢ HaTpUeM, OKCH/I0OM KaJbLiHsl, OKCHJIOM
cepnl V.

CocTaB ocHoBaHUH. [loHATHE 06 HHAUKATOpPAX.

*Boja kak pacTBopuTesb.* PacTBopbl *PacTBopuMoCTb
BeleCTB B Boje.*

*HacplleHHbIe U HeHaChILleHHbIe pacTBOPLL * MaccoBas 1015
BellleCTBa B PacTBOpe.

*PoJib pacTBOPOB B IPUPOJE U B )KU3HU YesioBeKa. Kpyrosoport
BO/IbI B MpUpoe.* 3arpsisHeHHe MPUPOJHbIX BoJ. OXpaHa

Y 0YUCTKA NIPUPOJHBIX BOJ,.

JdemoncTpanuun

JJIEKTPOJIN3 BOJbl; CHHTE3 BO/Ibl; B3aUMOJENUCTBHE BO/IbI C
MeTass1amMu (Na, Ca) (BO3MOXKHO HUCIIOJIb30BaHUE
BH/leOMaTepHasoB).

PacTBopeHHe BellecTB € pa3/IM4YHON PAaCTBOPUMOCTHIO.
HccneoBaHre pacTBOPOB KUCJIOT U 11leJ104€el € OMOIIbIO
WH/JWKaTOpPOB.

JlaGopaTopHble M MpaKTHYECKHE PAGOTHI

[IpakTHyeckas paboTa:

Ne 6. [IpuroToB/IeHHEe PACTBOPOB C Ollpe/ie/IEHHON MacCcoBOH
Jl0J1eH paCTBOPEHHOTO BellleCTBa.

Bbluncnenumsa
— C MCII0JIb3OBAHUEM IOHATHUSA «MacCoBas [10Jis BellleCTBa B
pacTtBope»
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PackpbIBaTh CMbIC/I U3yYAEMBIX IOHSATHI U NPUMEHSITb 3TH NOHATUS NPU
ONMCAHUU CBOMCTB BELIECTB U UX IPEBPAIleHUH C HOMOLIbIO eAarora.

XapakTepusoBaTb ¢U3HYECKHE U XUMUYECKHE CBOMCTBA BO/bI, €€ pOJIb Kak
pacTBOpHUTeJISl B IPUPOAHBIX TPOLECCAX C ONMOPOH Ha IIJIaH U CXEMY.

CocTaBJIAATb YpaBHEHUSA XUMUYECKUX PeaKIUH € y4acTHeM BOAbI C ONIOPOM Ha
cxXeMy.

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NP06JIeM, CBI3aHHBIX C 3arpsi3HEHHEM
NPUPOAHBIX BOJ, CIIOCOOBI OUHUCTKU BOJbI OT IPUMeceH, Mephbl 110 OXpaHe BOJ,
OT 3arpsA3HeHHUs N0cJle IpeJBAPUTETbHOr0 CTPYKTYPHPOBAaHUSA MaTepHaJa.

[l1aHMpPOBATb M OCYLIECTBJIATD HA IPAKTHKE XUMHUYECKHE IKCIIEPUMEHTHI,
POBOAUTD HAGJIIO/JeHHUS, [ie1aTh Bbl-

BO/IbI 110 pe3yJibTaTaM 3KCIIepUMEeHTa N0/, KOHTPOJIEM Ie/iarora, ¢
WCIOJIb30BaHUEM KJIUILIE.

CrnenoBaThb npaBuUiaM 6€30IacHOM paboThl B IJaGOPATOPUH IIPU UCTIO0/Ib30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

[IpoBOANTE BBIYMCIEHUS C IPUMEHEHHEM MOHATHSA «MaccoBasi [10J1d BellleCTBa B
pacTBope» ¢ onopoil Ha GOpMyJIbIL.

HWcnosib30BaTh NpH BBINOJHEHUH Y4eOHBIX 3a/JaHUH U B Ipolecce
HcC/lel0BaTebCKOH e TeIbHOCTH HAyYHO-MOMYJISPHYIO INTEepaTypy
XMUMHYECKOTO COZlep>KaHMusl, ClIpaBOYHble MaTepHaJbl, pecypcbl UHTepHeTa
MO/l PyKOBOJCTBOM IeJjarora.

BoicTparBaTh pa3BépHYThIe NMCbMEHHbIE U YCTHbIE OTBETHI C ONTOPOH Ha
rHopMaLHI0 U3 y4eOHUKA U CIPAaBOYHbIX MaTepHaJoB, TPAMOTHO
HCI0JIb30BAaTh U3y4YEeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU T0cje
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaa



Tema 7. OCHOBHBbIE KJIaCChI
HeopraHu4ecKux
coeJUHEHUM

(114)

Kinaccudukanus HeopraHU4eCKUX COeJMHEHUM.

Okcuzpl: cocTas, kKaaccudukanus (OCHOBHbIE, KHUCJIOTHBIE,
*amMmdoTepHbIe, Hecosieobpasyolie Ha IpUMepe OKcrua
yriepoga Il u okenpaa asora Il, HomeHkatypa. [lonyyenue*
OKCH/IOB (B3aMmoZencTame c BOAO0M, KUCIOTamu, LLeodamu).
OcHOBaHHUS: COCTaB, K1accupukanus (1e1094 U
HepacTBOpHMble OCHOBaHHs1), HOMeHK/IaTypa.

KucioTsl: cocTaB, kjiaccudukanys, HOMEHK/JIATYpa, U3uyecKue
Y XUMUYeCKUe CBOMCTBA (B3aUMOJENCTBHE C OCHOBHBIMU
OKCHJIAMU COJISIMU Ha IIPUMepe COJITHON U CEpHOU KUCJIOT),
*croco6bl moy4eHus.* Psii akTHBHOCTH MeTaJLJIOB.

Cosu (cpeiHUE): HOMEHKJIATYPA, *CIIOCO6DI MOJyYeHUs ™,
B3aUMO/IeHCTBUE coJiel ¢ MeTa/lIaMH, KUC/I0TaMH, Liies1o4aMu U
COJISIMHU.

['eHeTHYecKas CBA3b MeX/Y KJaCCaMU HEOPraHUYeCKUX
coepnHeHUH. ['eHeTH4Yeckue psapl. [loHATHE 06 aMOTepPHBIX
IUAPOKCHU/AAX Ha IpUMepe [IUHKA U aJIIOMUHUSA. XUMHAYeCKHe
CBOMCTBA - B3aUMO/IeHCTBHE C KUCJIOTAMH U LieJI04aMHu.
PazsioxkeHue npu HarpeBaHUMU.

JleMoHCcTpanuu

O6pa3iubl HeOpPraHUYeCKUX BEIECTB Pa3/IMYHBIX KJIACCOB.
B3auMo/elicTBHE pacTBOpPA CEPHOM KUCJIOTBI C OKCUZLOM
megu(ID).

Peakuus HeHTpanusaLuu.

BbITeCHEHMEe 0JJHOr0 MeTaJlJIa [PYyTMM U3 pacTBOpPa COJIH.

JlabopaTopHble U MPaKTHYeCKHe PadoThI

JlabopaTOpHbI€ ONbITHI:

BsauMogelicTBUe KUCJIOT C MeTalJaMHU.

[TosyyeHue HepacTBOPUMbIX OCHOBAaHHH.

B3auMogelicTBHe HepaCTBOPUMBIX OCHOBAHUM C KUCJIOTAMMU.
Paznoxenue rugpokcuaa menu(1l) npu HarpeBaHUM.
[IpakTuyeckas pabora:

Ne 7. PemieHue akceprMeHTa/IbHbIX 33/ja4 110 TeMe «OCHOBHbIE
KJIaCChbl HEOPraHUYECKUX COeJUHEHUN».

BbluncneHus
— I10 YpaBHEHUSAM XUMHUYECKUX peaKkLUi

OmpezeneHre OCHOBHBIX KJIACCOB HEOPTAHUUECKUX COCAMHEHHH 110 MAabIoHy.
CocTaBieHHe CXeM CTPOSHHUS] OCHOBHBIX KJIaCCOB HEOPTaHUIECKHX COSIUHEHUH Ha
OCHOBE OTIPE/IENICHUSI.

CocrtaBnenne GopMyI1 OCHOBHBIX KJIACCOB HEOPTaHUIECKHX COSIUHEHUH U Ha3bIBAHHE
UX TI0 MEX[yHapoHOH U TPUBHAILHOW HOMEHKIIATYPE C UCIOIB30BaHHEM
OIIpEe/IeNICHNS U TaOJINIIBI PACTBOPHMOCTH.

KnaccnpunupoBanne n3yqaeMbIX BEIECTB IO COCTAaBY U c80licmeam ¢ OIOPOH Ha
OTIPE/IeNICHNUS, CXEMBI M TaOJIHIy paCTBOPUMOCTH.

CocraBieHne TaONUIIbI TEHETHYECKUX PSIIOB M cXeMBbI «[ eHeTndeckas B3auMOCBA3b
OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COEAUHEHUID 10J] pyKOBOJCTBOM Iearora.
[IporHo3upoBaHue CBOMCTB BELIECTB HA OCHOBE OOIINX XMMHUYECKHX CBOIMCTB
U3YYEHHBIX KJIAaCCOB, TPYII BEIIECTB, K KOTOPBIM OHU OTHOCSITCSI C HCTIOIb30BAHHEM
cxeMsl «['eHeTHYecKast B3aMMOCBSI3b OCHOBHBIX KJIACCOB HEOPTaHWYECKHX
COCIMHEHHUIT» 10J] PyKOBOJICTBOM Iearora.

CocraBieHHe MOJIEKYJSIPHBIX YPaBHEHUH peaKkui, WILTIOCTPUPYIOIINX XHMHYECKHIE
CBOICTBA U3Y4EHHBIX KJIACCOB U CNOCOObI NOIYYeHl sl BEMECTB N3YYEHHBIX KIIAaCCOB,
TPYII, a TAKXKE TOTBEPKJAIOMINX TeHETHIECKYIO B3aUMOCBS3b MEXITY HIMH, C
OTIOpOii Ha BEpOaJbHYIO CXEMY B KaU€CTBE 3PUTEIBLHOM OTOPHL.

CocTaBieHne MONEKYIAPHBIX YPABHEHHH PEAKIHH 110 CXeMaM C IIPeABapUTEIbHBIM
o0cyxIeHreM BBEIOOpa pearnpyromnX BEIIECTB.

Berancnenue o ypaBHEHUSIM XUMHYECKHX PEaKIUil KOJIM4IecTBa, 00bEMa, MacChl
BEI[ECTBA I10 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM IIPOIAYKTOB PEaKkIUH 110
AITOPUTMY .

[TnaHupoBaHue U OCYLIECTBICHHIE Ha IPAKTHKE XMMUUECKOTO 3KCIIEPUMEHTa U
HaOJTIO/ICHNS T10]] PYKOBOJCTBOM YUYHTEIIS.

DopmynupoBaHKE BBIBOIOB IO PE3yJIbTaTaM SKCIIEPUMEHTA C HCII0I30BaHHEM
OTIOPHEIX CIIOB.

DopMynupoBaHKE ¢ TOMOIIBIO MEJarora U BBITOIHEHNE MTPaBHII Oe301IacHON paboTHI B
71a00paTOPHH TPH HCHOIB30BAHUHI XUMHIECKOH MOCYABI M 000PyJOBAHUS.
Hcnonb30oBaHue NPy BHINOJIHEHNH y4eOHBIX 3a1aHUi U B IIpoIecce
HCCIIeI0BAaTENbCKOMN e TeIbHOCTH HAYYHO-TIOMYJISIPHOM JINTEpaTypbl XUMHYECKOTO
COZIepKaHMs, CIPaBOYHbBIE MaTepHallbl, pecypchl VIHTepHeTa, ocylecTBIeHUE BBIOOpa
MOJ PyKOBOJCTBOM TI€Aarora.

BeicTpanBanue pa3BEPHYTHIX MICHMEHHBIX U YCTHBIX OTBETOB C ONOPOi Ha
nH(OPMAIHIO U3 YIeOHHKA U CIIPaBOYHBIX MAaTEpPHAIOB, TPAMOTHOE HCIOIb30BaHHE
M3Y9IEHHOTO ITOHATHIHOTO aImapaTa Kypca XMMHH C HCIOJIb30BaHNEM IIIaHa,
OTIOPHBIX CIIOB, AITOPUTMA.

Paspen 3. [lepuoauydeckuii 3aKkoH u Ilepuoaudeckas cucreMa XMMU4eCKUX 3j1eMeHTOB /I. U. MeHAaeieeBa.
CtpoeHue aTOMOB. XUMHYecKas CBA3b. OKHC/INTETbHO-BOCCTAHOBHUTE/IbHbIE peakuuM (15 )
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Tema 8. [lepuoauyeckuii 3aKoH
u Ilepnoanyeckasi cucrema
XMMHYeCKHX 3JIeMEeHTOB

J. U. Menpene-esa. CtpoeHue
aTtoma (7 4)

[lepBble MONBITKY KJacCUPUKALUY XUMHUYECKUX 3JIEMEHTOB.
[TonsiTHe O rpynnax CXoJHbIX 3J1eMeHTOB (1eJI04Hble U
1[eJIOYHO3eMeJIbHble MeTaJlJ/Ibl, FaJIOTeHbl, HHEPTHBIE ra3bl).
*J1eMeHTBI, KOTOPble 06Pa3yIoT

aMmboTepHbIe OKCUABI U THPOKCHBL*

[leproanyeckuit 3akoH u [leproau-yeckas cucreMa
XMMHYeCKHX 371eMeHTOB /l. U. MeHzeneeBa. [lepuobl, rpynimsl,
noArpynnel. PU3ndecKUui CMBICJ OPSAJAKOBOr0 HOMepa
3JleMeHTa, HOMepOB Nepro/ia U TPyMIIbL.

CtpoeHue aTomoB. CocTaB aTOMHBIX Aiep. *M3oTonbL*
JneKTpoHbl. CTpoeHHe 3/1eKTPOHHBIX 060/104€K aTOMOB N€PBbIX
20 XxXMMHYeCcKHX 371eMeHTOoB [leproguyecKkoi cucTeMbl

J. U. MeHesieeBa.

XapaKTepHCTHKa XUMUYECKOT0 3/IeMeHTa MO ero NMoJIOXKEHHUIO B
[lepuopuueckoit cucteme /. U. MeHnzeneena.
*3aKOHOMEPHOCTH U3MEHEHHsI CBOWCTB 3JIEMEHTOB MaJIbIX
[IepUO/I0B U IJIaBHBIX NOATPYII B 3aBUCUMOCTHU OT aTOMHOTO
(mopsiazkoBOro) HOMepa.*

*3HaveHnue [lepuoaudeckoro 3akoHa u [lepuoandeckon
CUCTEMBI XUMHW4YECKHUX 3JIEMEHTOB OJI paBBI/ITI/IH Hay}m n
npakTuki. [l. 1. MeHiesieeB — y4EHBIH, Iearor ¥ rpaXkKJaHuH.*

JdemoncTpanuun

KopoTkomnepuoaHas u JyIMHHONepHouAHas GopMbl
[lepronyeckoy CUCTEMBI XUMHUY€CKUX 3JIEMEHTOB

. U. MeHpeneeBa.

O3HakoMJIeHHe ¢ 06pa3naMy MeTa/lJIOB U HEMETAJLJIOB.

JlabopaTopHble U MPaKTHYEeCKHe PadoThI

JlaGopaTOPHBIH OIIBIT:

B3anMo/elcTBYE THAPOKCHAA [IMHKA C pACTBOPAaMU KUCJIOT U
ies049en
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PackpbIBaTh CMBIC/I IEPUOJUYECKOTO 3aKOHA 0] PyKOBOACTBOM leJarora.

[ToHuMaTh cyliecTBOBaHHE NePUOJUIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3/71eMeHTOB (M3MeHeHHe PaJIUyCOB aTOMOB U 3JIEKTPOOTPULIATENBHOCTH) U UX
COeIMHeHUH OT MOJIOKeHHS B IepUOANYECKON CUCTeMe U CTPOeHHUsI aToMa C
WCII0/Ib30BAaHUEM CXEM U TAGJIHII.

YcTaHaB/IMBaTh CBA3b MeX/y MOJI0XKEeHHEM 3JIeMeHTa B IepUOIUYeCKON CHUCTeMe
Y CTPOEHHEM ero aToMa (CcocTaB U 3apsjA A4pa, 061ee YUC/I0 3JIEKTPOHOB U
pacrpefie/ieHHe X 110 3JIeKTPOHHBIM CJI0SIM) 110 06pasLy.

[IporHosupoBaThk XapaKTep U3MeHEeHHs CBOKWCTB 3/IEMEHTOB U UX COeJUHEHHUH I10
rpynnam 4 nepuogam [lepuou4eckoi cUCTEMBI € TOMOLIBIO NTeJjarora.
XapaKTepH30BaTb XMMHUYeCKHE 3JIeMEeHThI IepBbIX TPEX NepHUOA0B, Kajus,
KaJIbLus 10 UX [ToJ10)keHuIo B [lepuoguyeckoii cucreme /l. U. MeHeneeBa.

CrnenoBaThb npaBUiaM 6e30IacHOM paboThl B IJaGOPATOPUH IIPU UCTI0/Ib30BAHUU
XMMHUYeCKOH NMocy/ibl U 060py10BaHUSA 110/, KOHTPOJIEM leAarora.

BbicTpanBaTh pa3BépHyTble NMCbMEHHbIE U YyCTHbIE OTBETHI C ONTOPOX Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHUAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHHU 0cjIe
CTPYKTYPUPOBAaHUSA MaTepHaJia C UCII0Jb30BaHHUEM KJIHLIE.

HWcnosib30BaTh NpHY BBINOJHEHUH yue6OHBIX 33/JaHUH TEKCThI yyeGHUKa [TocIe
CTPYKTYPHUPOBaHUS MaTepHasa, ClipaBoyHble MaTepuassl ([lepuoguyeckyro
CUCTEMY XMMUYecKuX 3sieMeHTOB /Jl. Y. MeH/jesieeBa, TabIM1ly pacCTBOPUMOCTH
KHUCJIOT, OCHOBAaHUM U cosiel B BOJiE, 3/IeKTPOXUMUYECKUN PsiJ| HANPSHKeHUH
MeTaJljIoB).

HWcnosib30BaTh NpHY BBIIOJHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Ie/l0BaTeIbCKOM 1eTeIbHOCTH HAyYHO-MONYJISIPHYIO JTUTEpPaTypy
XUMHYECKOT0 COJIepXKaHUs, ClIpaBOYHbIe MaTepHaslbl, pecypcsl UHTepHeTa Mo
PYKOBO/ICTBOM Ileiarora



Tema 9. XuMnueckasi CBSi3b.
OKHCIUTEIbHO-
BOCCTAHOBHUTE/IbHbIE PeaKLUU

(84)

9 KIIACC

*JJIeKTPOOTPHULIATENbHOCTh* aTOMOB XUMHUYECKUX 371EMEHTOB.
XuMuyeckas CBsi3b (MOHHas1, KOBaJIeHTHasl I0JIsIpHas U
KOBaJIeHTHas1 HeNoJIspHas).

CTeneHb OKHUCJIEHHUS.

OKHcIMTeNIbHO-BOCCTaHOBUTeIbHbBIE peaknyu (OBP). [Iponeccst
OKMCJIEHUS U BOCCTaHOBJIeHUsA. OKMCIUTENN U BOCCTAHOBUTEJIH.

JemoHcTpanuu
OKHC/INTENIbHO-BOCCTAHOBUTE/IbHbBIE PeAKIUU: TOPEHHE,
peakLUy pas3/IoKeH!s, COeJUHEHUS

(2 4 B HEzemo0, Bcero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMs)

PackpbIBaTh CMBIC/ M3y4aeMbIX MOHATHI 10/ PYKOBOJCTBOM MeJarora.

OnpenesisiTb BUJ XMMHUYECKOH CBSI3U B COEAMHEHUH C HCIIOIb30BAaHUEM CXEM.

Omnpezie/isiTh CTENeHb OKUCIEHUs] XHMHYECKOro 3/IeMeHTa 110 GopMyJie ero
COoe/IMHEHUs C UCTI0JIb30BaHHEM QJITOPHUTMA.

OnpezensiTh 3JIeMEHT (BeLeCTBO) — OKUCJIHUTEJb U 3JIeMeHT (BellecTBO) —
BOCCTaHOBHTEJIb.

O6'BSCHATD CYLHOCTb NPOLECCOB OKHUCJIEHUS U BOCCTAaHOBJIEHHSI.

CocTaBJATb 3JIEKTPOHHBIH GalaHC C YYETOM YHC/IA OTAAHHBIX U IPUHATBIX
3JIEKTPOHOB.

CocTaBJATb YpaBHEHHE OKUCJIUTENIbHO-BOCCTAHOBUTE/BHOM peaKLUu M0
aJrOpuUTMy pa3topa OKUCJIUTENIbHO-BOCCTAHOBUTENBHOM PeaKLuu.

Hcnosib30BaTh PY BINOJIHEHUH YYeGHbIX 3aJaHUN TEKCThI yueGHIKa HocIe

CTPYKTYpPHUPOBAaHUs MaTepHaJa, ClIpaBOYHbIe MaTepHasbl (IIePUOJUIECKYIO
CUCTeMY XUMHU4YecKux 3jeMeHTOB /. . MeHeieeBa, Tab 1M1y pacTBOPUMOCTH
KHUCJIOT, OCHOBAHUM U CcoJleH B BOJe, 3JIeKTPOXUMHUYECKUH PsAJ, HANIPSHKeHUH
METaJlJIOB).

IIpumepHbIe TEMBI,
packpbIBaoLIue JaHHBIH
pasze NporpamMmal,

1 KOJIMYeCTBO YaCOB,
O0TBOAMMOE HA UX H3YUeHHe

OcHoBHOE coaepkaHue

OcHOBHBIE BHIBI IEATETLHOCTH
00y4aromuxcs

Paspe 1. BemecTBo M XMMHYecKue peaknyu (17 1)
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IloBTOpEHUE U yri1yGIeHHe
3HaHUI OCHOBHBIX Pa3/ieJioB
Kypca 8 kiacca

(54)

[lepuoanyeckuii 3akoH. [leproauyeckas cucTeMa XUMUYECKUX
asieMeHTOB /I. U. MeHpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH
B U3MEHEHHH CBOMCTB XMMHYECKHUX 3JIeMEeHTOB NepBbIX TPEX
NepUOJI0B, Ka/lus, KaJIbLIUA U UX

COeIMHEeHUH B COOTBETCTBHH C MTOJIOXKEHHUEM 3JIeMEeHTOB B
NepruoJNYeCKON CUCTeMe U CTPOeHHEM UX aTOMOB.
Knaccuduxanus 1 HOMeHK/IaTypa HeOpraHU4eCcKHX BellleCcTB
(MexayHa-poJHas ¥ TpUBUAJIbHAA). XUMUYECKHe CBOMCTBA
Bell|eCTB, OTHOCAIMXCSA K PasJIMYHBIM KJIaCCaM HEOPTraHUYeCKHUX
COeIMHeHUH, X reHeTH4ecKas CBSI3b HEOPraHU4YeCKHX Bell|eCTB.
CTpoeHue BelllecTBa: BU/bl XMMUYEeCKOU CBA3H U THIIBI
KPUCTA/UINYECKUX PEIIETOK. *3aBUCHMOCTb CBOXWCTB BEILECTB OT UX
cTpoeHus.*

JleMOHCTpanumu

1. Mogenu KpuCTa/ZIM4eCKUX pelIéTOK HeoOpraHU4eCKHX BellecTB.
2. KopoTkonepuojHasi ¥ IJIMHHONEpUOAHAsA GOPMBI
[leproanyeckol cUCTEMbl XUMHUYECKHX 3J1eMEHTOB

. 1. MengeneeBa

XapakTepu30BaTb XUMUUECKHE 3JIEMEHThI IEPBBIX TPEX MEPUOAOB, KATHUS U
KaJIbII¥sl [0 UX MoJIoXKeHuIo B [lepuoguyeckoii cucteme /l. U. MeHiesieeBa ¢
OIIOPO¥ Ha aJIFOPUTM.

KnaccuduunpoBaTh ¥ Ha3bIBaTh HEOPraHUYECKHe BelleCTBa U3yYeHHbIX
KJIACCOB C OIIOPOH Ha cxeMy, TabJINLy PAaCTBOPUMOCTH.

OnuceIBaTh 06LIME XUMUYECKHe CBOMCTBA BeLeCTB Pa3/IMYHBIX KJIACCOB,
MOATBEPXJATh CBOMCTBA IpUMepPaMU MOJIEKYJISIPHBIX YPaBHEHUH
XUMHYECKHUX peaKl Ui ¢ 0opoi Ha cxeMy.

OnpezendaTb BUJ XMMUUECKOHN CBAA3U Y TUI KPUCTALINYECKON pelléTKU
BellleCcTBa C ONOPOU Ha cXeMy.

[IporHo3upoBaTh CBOMCTBA BeLeCTB B 3aBUCMMOCTU OT UX CTPOEHUS [10C/Ie
npeJBapUTeIbHOr0 pa3bopa.

BricTpauBaTb pa3BEépHYTble NUCbMEHHbBIE U YCTHBIE OTBETHI C ONOPOM Ha
MHOpMaLHUI0 U3 Y4eOHUKA U CIPAaBOYHbIX MAaTEPHUAJIOB, TPAMOTHO
HCII0/1b30BaTh U3y4eHHbIN MOHATUUHBIN allllapaT Kypca XUMHUH.

HWcnosib30BaTh NpHU BHIOJIHEHUH yUe6HBIX 3a/JaHUH U B ITpoliecce
HCC/IE/]0BATENbCKOMN AEATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOI0 CoZiepKaHus, CIpaBO4YHble MaTepHaJbl, pecypcbl UHTepHeTa
10/l PYKOBOZ,CTBOM INeJiarora.

Tema 1. OCHOBHBIE
3aKOHOMEPHOCTH
XMMHYECKHUX peaKIui
(44)

Knaccuurkanusa XMMUYeCKUX peakiui o pa3/In4HbIM IPU3HaKaM
(Mo yKcsy ¥ cocTaBy y4acCTBYIOLIUX B peaKIMy BeIlecTB, *1o
TenJ10BoMy 3¢ eKTy, 10 U3MEHEHUIO CTENEHEN OKHC/IEHUS
XUMHYECKHUX 3JIeMEHTOB, 10 06PaTUMOCTH, 10 YIaCTHIO
KaTaju3aropa).*

*JK30- ¥ IHJ0TEPMHUYECKHE peaK[U1, TepPMOXUMHUYECKHe
ypaBHeHHUA. [loHATHE 0 CKOPOCTU XUMUYeCKOU peakLuu. [lonsaTue o
rOMOTEeHHBIX U reTeporeHHbIX peakusx. [loHATHe 06 06paTUMBIX
Y Heo6paTHMBbIX XUMUYeCKUX peaklusx. [[oHsATHe 0 XUMHUYeCKOM
paBHOBecuH. PaKTOPBI, BAUAOLINE HA CKOPOCTb XUMUYECKOHN
peaxIuy 1 NoJIoKeHHe XUMUYeCKOro paBHOBecHsL.*
OKHCJINTENbHO-BOCCTAHOBUTEbHBIE PeaKIUHU (371eKTPOHHBIN
GaslaHC OKHCIUTE/NbHO-BOCCTAHOBUTEJIBHON PEaKIUH).

JleMOHCTpanumn

1. 3aBUCHMOCTb CKOPOCTH XMMHUYECKON PEeaKIUH OT Pa3/IUUHBIX
dakTopoB.

2. Bo3sielicTBHE KaTaIM3aToOpa Ha CKOPOCTb XHMUYECKOH peaKIHH.
3. [IpuMepbl HEOOPATUMBIX U 06PATUMbIX peaKLIUH.

4. CMelieHHe paBHOBECHUS] XUMUYECKOH peaKIHH.

BeruuciieHust
— KOJIMYEeCTBA BELECTBA, 06'bEMA U MacChl peareHTOB WU
NPOJIYKTOB 110 YPaBHEHUAM XUMHUYECKUX PeaKLun

PackpbIBaTh CMBIC/ U3y4aeMbIX HOHATHUHN U IPUMEHATb 3TH NOHATUSA NPU
OTMCAaHUU CBOMCTB BeLEeCTB U UX NpeBpalleHu .

KnaccuduunpoBaTh XMMU4ecKue peakLUH 110 Pa3JUYHbIM IpU3HAKaM.

YcTaHaBAMBaTb 3aBUCHMOCTb CKOPOCTH XHMHUYECKOH peaKLUH OT Pa3INYHbIX
$aKToOpoB NOJ PYKOBOACTBOM yYUTE .

[IporHo3upoBaTb BO3MOXHOCTH NPOTEKAHUS XUMHUIECKHX NPeBpallleHUH B
Pa3/IMYHBIX YCI0BUSAX I10C/e IPeiBApUTENbHON paboThl.

OnpegensiTh OKUCAUTENb U BOcCTaHOBUTEb B OBP.

CocTaB/IAITh 3JIeKTPOHHBIN 6a/laHC peaKIuu.

[IpoU3BOUTE BBIUUCAEHHUS [10 XMMUYECKUM YPABHEHHUSAM M0 aJITOPUTMY.

BeicTparBaTh pa3BEépHYThIe NMCbMEHHbIE U YCTHBIE OTBETHI C ONTOPO Ha
rHopMaLHIo U3 y4eOHUKA U CIPaBOYHbIX MaTepHaJIOB, TPAMOTHO
KCII0/1b30BaTh U3y4eHHbIN NOHATUMHBIN allllapaT Kypca XMMHUH I0CJIe
npe/BapUTebHOT0 CTPYKTYPUPOBaHUs MaTepHaa.

HWcnosnb3oBaTh NpH BLINOJHEHUH yueOHBIX 33JJaHUH U B Tpoliecce

HCCJIe/I0BATE/IbCKOM JIeITeIbHOCTH HAYYHO-TIONYJISIPHYIO JIUTEPATYPY
XMUMHUYECKOTO COJIepiKaHusl, CIpaBOYHble MaTepHasbl, pecypchl MHTEpHETA

IocJjie KOHCYJIbTallUH C [eJaroromM.
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Tema 2. JJIeKTpOIMTHYECKaA
Aucconyanusa. XuMu4yeckue
peakuyHu B pacTBOpax

(84)

Teopusi 3JIEKTPOTUTHYECKOUN JUCCOLUALMU. JJIEKTPOJIUTEI U
HE3JIEKTPOIUThL. KaTHOHBI, aHHOHBIL. *MeXaHU3M AUCCOLHALUU
BeleCTB C Pa3/JIMYHbIMU BUJJAMH XUMUYeCKOH cBA3U. CTeneHb
Jucconyanyu.* CuibHble U c1abble 3JIEKTPOJIUTHI.

Peakuuy MOHHOTO 06MEHa, YCJI0BUSA UX NpoTeKaHus. MYoHHbIe
ypPaBHEHHS peaKIHi.

XvMHuyecKre CBOMCTBA KMC/IOT, OCHOBAaHUH U COJIEN B CBeTe
npe/CcTaBJeHUH 06 3JIEKTPOJIUTHYECKOH Arcconranuu. Cpesa
pactBopa. [IoHATHe 0 ruposH3e cosel.

KauecTBeHHbIe peaKLMH Ha KATHOHBI

Y aHUOHBI : XJIOPU/[-, GPOMU/], 03U -, CyIbdaT-, Kap6OoHAT-,
cunukaT-pocdaT- aHMOHBL, I'MIPOKCH/-MOHBI KaTHOHbI aMMOHMS,
MarHus, KaJblys, aJIIOMUHUS, XKeJsle3a 2+, 3+, [IUHKa,
NPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX..

JleMoHCTpanum

JJIeKTpUYecKasi IPOBOAUMOCTb PACTBOPOB BELIECTB; ABIXKEHUE
VIOHOB B 3JIEKTPHUYECKOM II0JIE.

ONBITH], UJIIOCTPUPYIOLIYE NPU3HAKU IPOTEKAHUS PeaKIUi
MOHHOT0 06MeHa.

OnbITHI IO OTMIPE/EEHUI0 CPeibl B paCTBOpax CoJiel (xaopuaa
HaTpus, Kap6oHaTa HaTPHS, XJIOPH/IA IIMHKA).

JlaGopaTopHble U NPpaKTHYeCKHe

pa6oThbl

JlabopaTOPHBIN OIBIT:

Ne8Peakunu HOHHOTO 06GMeHa B pacTBOPAX 3JIEKTPOJIUTOB:
cysnbdata meau(Il)

W 11EJI04H, Kap6oHaTa HaTPHUS U COJISTHOM KUC/IOTBI, peaKLiHsl

HeﬁTpaJ’lH3auHH MexAy ruIpOKCUAO0M KaJud U COJISTHOM KHCJIOTOM.

Ne9. KauecTBeHHble peakLMn Ha MOHbI B pacTBOpE.

[IpakTH4eckas paboTa:
Ne 1. PemreHue aKciepMMeHTA/IbHbIX 33/a4 110 TEME.

BeruuciieHus1
— I10 YpPaBHEHUSAM XUMHUYECKUX PeaKL Ui

PackpbIBaTh CMbIC/ U3yYaEMBIX MIOHSITHH, @ TAK)XKE CMBIC/I TEOPUH
3JIEKTPOJIUTUYECKOH JUCCOLIMALIMU C ONTOPOM Ha CXEMBL.

O6bACHATH NPUYUHBI 3JIEKTPOIPOBOJ-

HOCTH BOJIHBIX PAaCTBOPOB C IOMOLIbIO Ne/iarora.

CocTaBJIAATb YpaBHEHUS JUCCOLMALMU KUCJIOT, lleJI0YeH U CoJIeH, TOJIHbIe
Y COKpalléHHble HOHHbIE YPaBHEHUS XUMUYECKHUX PeaKIIMi HOHHOTO
ob6MeHa.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHUYECKHE IKCIIEPUMEHTHI,
NPOBOAUTD HAGJIIO/I€HHUS, Zie1aTh BBIBO/IBI 110 Pe3yJIbTaTaM 3KCIIepUMeHTa
1ocJjie npeJiBapuTeNbHOM paboThl.

CrnepoBaThb npaBuiaM 6€30IacHOM pPaboThl B IJaGOPATOPUH IPU
HCI0/Ib30BAaHUH XMMHUYECKOH TOCY1bl U 060PYA0BaHHUSA 10/, KOHTPOJIEM
nezarora.

[Ipou3BOAUTb BLIYUCIEHUS [10 XMMUYECKHUM YPaBHEHUSM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHH T0cje
Npe/BapUTEIbHOTO CTPYKTYPUPOBAaHUS MaTepHaia.

HWcnosib30BaTh NpHY BBIIIOJIHEHUH yue6OHBIX 33JJaHUH U B ITpoLiecce
HCC/Iel0BaTEIbCKOM 1€ TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
XUMHYECKOT0 COJiepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
nocJie KOHCY/IbTallMH C eZjaroromM.

Paspes 2. HeMmeTa/l1bl M UX coeAUHEHUA (24 1)
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Tema 3. O6mas
XapaKTepHUCTUKAa XUMHUYECKHX
asieMeHTOB VIIA-rpynnsl.
T'ajioreHsl

(44)

0611as XapaKTepUCTUKA rajoreHoB. 0COGEHHOCTH CTPOeHUs
aTOMOB 3THUX 3JIEMEHTOB, XapaKTEPHbIE /1Jisi HUX CTENeHH
okucenus. CTpoeHre U GU3NYECKHe CBOMCTBA IPOCTBIX

BellleCTB — rajoreHoB. XMMHYeCKHE CBOMCTBA Ha IpUMepe XJ10pa
(B3auMogeicTBHe ¢ MeTa/VIaMH, HeMeTa/IaMU (BOZOPOJIOM U
KHucaopogoMm),*menodamu*). XinopoBogopos. CosssHast KUCJIOTa,
XUMHYeCcKHe CBOMCTBA, *nosyyeHue*, npumeHeHue. KauecTBeHHble
peakLM{ Ha raJloreHu/-MoHbL. */leficTBHe XJI0pa U XJI0POBOLOPOAA
Ha OpraHM3M 4eJioBeKa.* BaxkHeH1IMe XJIOPUABI U UX HAX0XK/IE€HHUE B
npUpoJe.

JleMOHCTpanumn
BuanMaTepHaan: raJIOreHbl 1 UX COeJUHEHHUA.
06pa3sibl XJI0PU/IOB.

JlabopaTopHble U IpaKTHYeCKHE PaGoThI
JlabopaTOPHBIH OIIBIT:

PacnosnaBaHue XJI0pU/I-HOHOB.

[IpakTHyeckas paboTa:

Ne 2. [Tosry4eHue cOSTHON KHUCIOTBI, U3y4YeHHE eé CBOMCTB.

BbluuciieHus
110 ypaBHEHUSIM XMMHUYECKUX peaKLUil.

OOBSACHSATD 061I1E 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB HEMETAJIJIOB U UX
coeIJMHEHUH B Ipe/ieJiaX MaJIbIX IEPHUO/I0B U JIaBHBIX MO/IPYIII
[leproguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB C YYETOM CTPOEHHUS UX
aTOMOB C UCI0JIb30BaHHEM CXEMbI.

XapakTepu3oBaTh GpU3NYECKHEe U XUMHUYECKHe CBOMCTBA MPOCTHIX BEIeCTB
rajioreHoB (Ha pHUMepe XJIopa) U CJOXKHBIX BellleCTB (XJIOpOBOAOPOAa,
XJIOpUZA HAaTPHs), CIOCOOBI UX MOJyYeHHs], TPUMeHEeHNe U 3HaYeHUe B
NPUPO/ie U XKU3HH YeJI0BeKa MoCje CTPYKTYpPUPOBaHUS MaTepuaJa.

OnpezensiTh raJoreHU/-MOHbBI B paCTBOPE C UCIOJIb30BaHUEM TaOJIHIIbI
"XapakTepHble peaKJM{ HAa aHUOHBI .

[I1aHMPOBATh U OCYIIECTBJIATH HA MPAKTHKE XUMUYECKHEe SKCIIEPUMEHTBI,
MPOBOAUTH HAGJIIOIeHUs, IeIaTh BBIBOAbI 110 PE3y/IbTAaTaM 3KCIEPUMEHTa
MoCJIe Ipe/IBapUTebHON PaboThI.

Tema 4. O61as
XapaKTepUCTHKA XUMHYeCKHX
asemeHTOB VIA-rpynnsl Cepa
U eé coeguHeHus (5 4)

0611as xapakTepuCTUKa 371eMeHTOB VIA-rpynnbel. Oco6eHHOCTH
CTPOEHHS ATOMOB 3THX 3JIEMEHTOB, XapaKTepHbIE J/Is1 HUX CTeNEeHU
okucenus. CTpoeHHe U GU3NYECKHEe CBOMCTBA NPOCTHIX

BeleCTB — KHUCJIOPO/ia U CEpPHL.

AnnoTponHele MOAUPHUKALMK KUCI0POAA U Cepbl. XUMUYECKHE
CBOMCTBA cephl. B3aumoielicTBYE C HEMeTalJIaMU - BOJOPO/IOM U
KHMCJIOPOJIOM, MeTa/lJIaMH, KOHLIEHTPUPOBAHHBIMU a30THOH U
cepHOH KucaoTaMU. CepoBoIOPOJ, CTpOoeHHe, PU3HUECKHE

O6'bSICHATDL 001111ie 3aKOHOMEPHOCTH B U3MEHEeHUH CBOMCTB 3/1eMeHTOB VIA-
IPYTNIBI U UX COeJMHEHUH
C y4€TOM CTPOEHHS UX aTOMOB C OTIOPOH Ha cxeMy "U3MeHeHuUe paZinycoB B
noArpymnmnax".

XapakTepusoBaTb pU3NYECKUE
Y XUMHYeCcKHe CBOWCTBA MPOCTOTO BelllecTBa Cepbl U eé coeJMHEeHUH
(cepoBOZOPO/A, OKCHAOB CEPBI, CEPHON KHUCIOTHI, Cy1bYATOB), CIOCOGBI UX
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U XMMUYECKHE CBOMCTBA (KI/ICJIOTHI)Ie n BOCCTaHOBMTeJII:HbIe). MOoJIy4eHHd, IpYUMEeHeHWe U 3Ha4eHHe B IpHUpoJe U XKU3HHU YeJIOBEKa C

OKcH/ABI cEPbI KaK NPeJCTaBUTENN KUCJIOTHBIX OKCUZ0B. CepHast OMOPOK Ha CXEMY U IJIAH.

KHCJI0Ta, U3NYecKre U XUMUYecKue CBOMcTBa (061ue KakK OnpefiensiTh Ha/IM4YKUeE Cy/bdaT-UOHOB B PacTBODE.

NpeJCTaBUTeIs KJacca KUCJIOT U *crienuudeckue™®), npuMeHeHrne. | OOGBACHATb CYLHOCTb 3KOJOTMYeCKUX NP06JIeM, CBA3aHHBIX C TIepepaboTKON
CepHHuCTasA KUC/IOTA. coeJJMHEHUH cepbl IT0C/Ie CTPYKTYPHUPOBAHUSA MaTepuUaJa.

*XuMHYecKue peaklyy, Jexalliye B OCHOBE IPOMBIIIJIEHHOI'O [I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHe SKCIIEPUMEHTBI,
crnoco6a MoJiy4eH!sl CEpHON KMCIOTBL. ANnapaThl U IPOTeKalie B NPOBOJUTD HAOJIIO/IEHHS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.
HUX Ipolecchl (Ha IpyuMepe MPOU3BO/CTBA CEPHON KUC/IOTHI).* CrnenoBaThb npaBuiaM 6€30IacHOM paboThl B IaGOPATOPUH IPU

CoJtu cepHOH KUCJIOTBI, Ka4eCTBEHHAs peaKLus Ha Cy/1bdaT-HOH. HCI0/Ib30BAaHUH XMMHUYECKOH TOCY/1bl U 060PYA0BaHHUSA 10/, PYKOBO/JCTBOM
HaxoxzeHue ceprl ¥ eé coeiMHEeHUH B npupo/e. *XumMmuyeckoe nezarora.

3arpsi3HeHHe OKpYXKarollel cpeibl COeIMHEHUAMH Cepbl [Ipou3BOAUTb BBIYUCIEHHSA 10 XMMUYECKUM yPaBHEHHAM [0 aITOPUTMY.
(KMCIOTHBIE J0XK/H, 3arPSI3HEHHEe BO3/lyXa U BOJJ0EMOB), CIIOCOObI Hcnonb30BaTh NpY BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHUKa,

ero npeAoTBpauleHus.* crnpaBoYHble MaTepuaJibl ([lepuoUyecKyro CUCTEMY XMMUYECKUX

anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJied B BOJe, 3JIeKTPOXUMUYECKUH psj, HAapPsSHXKeHU N
MeTaJljIoB).

HWcnosib30BaTh NpU BBIMOJIHEHUH YIEOHBIX 33JaHUI U B IIpolLiecce

JleMoHCTpanum
Kosnekuuu (BuseoMaTepuasbl): cepa U €€ coeJUHEHHUS.
O6yrinBaHMe caxapa NoJ JeHcTBHEM KOHIEHTPUPOBAaHHOU CepHOHN

KHUCJIOTBI. o

HCC/IeJ0BATEIbCKOH JIesiTe/IbHOCTH HAYYHO-NIONYJISIPHYIO JIMTEPATYPY
JlaGopaTopHble U NPAKTHYECKHE PAGOThI XMMHYECKOI0 CO/IepXKaHus, CIPaBOYHbIE MaTepUaJibl, pecypchbl MHTepHeTa
Jla6opaToOpHbIE OMbBITHI: N0CJIe KOHCYJIbTALMU C IE1aroroM

O6HapyxeHUe cy1bdaT-HOHOB.

B3anmMogelcTBre pa36aBJeHHON CEPHOUM KUCIOTHI C IUHKOM.
BbluuciieHus

10 ypaBHEHUAM XUMUUYECKUX peaKL UK
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Tema 5. O6mas
XapaKTepPUCTHKA XUMHY€ECKHX
3jieMeHTOB VA-rpyninbl. A30T,
docdop u ux coeguHeHUA

(74)

061as XxapakTepuCcTUKa 371eMeHTOB VA-rpynmbl. 0co6eHHOCTH
CTPOEHHSI AaTOMOB 3THX 3JIEMEHTOB, XapaKTePHBbIE J/Is1 HUX CTENEHU
OKHCJIEHUS.

A30T, pacnpocTpaHeHue B IpUpoJie, pusndeckre U XUMHUYeCKHe
cBoiicTBa. KpyroBopoT a3oTa B mpupoze.

AMMHUaK, ero ¢pusnyeckue U XMMHUYeCcKHe CBOUCTBA, NOJIy4eHHe U
npuMeHeHHe. ColM aMMOHUSA, UX QU3NUECKHEe U XUMUYECKHe
CBOWCTBa, NpUMeHeHHe. KayecTBeHHas peakuys Ha HOHbI aMMOHHUS.
A30THas KMCJI0Ta, eé Gpu3nyecKrue U XUMUYecKre cBoicTBa (061ue
KaK Npe/ICTaBUTeJIsd KJIacca KUCIOT U *cnenupunyeckue™).
*A3oTHCTasA KUCI0TA. Mcrosib30BaHMe HUTPATOB U COJIe aMMOHUSA
B Ka4eCcTBe MUHePaJIbHbIX y06peHHil.*

X1“MHYecKoe 3arpsi3HeHNe OKpy»Kalollel cpe/ibl COeIMHEHUAMHU
a30Ta (KUCIO0THBIE JOXK/H, 3arPA3HEHNe BO3/[yXa, I0YBbI U
BOJI0EMOB).

docdop, *aymnorponHble Mogudukanuu pocoopa*, pusnueckue u
XUMH4YecKre CBOUCTBa.

Oxcup pocoopa(V) u pochopHas kucaoTa, prusuyeckue u
XUMUYECKHe CBOUCTBA, *nosiydyeHue.* *KayecTBeHHast peakuus Ha
docdaT-noHbL*

*WUcnosib3oBanue ¢pocdhaToB B KaueCTBE MUHEPATbHBIX y006peHHH.*
3arpsisHeHUe NPUPO/IHBIX BOJJOEMOB pochaTaMu.

JleMoHcTpanuu
Kosneknuu: pocdop u ux coeAuHeHUs.
B3sanmojeiicTBre KOHLLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C Me/ibIO0.

JlabopaTopHble U IpaKTUYeCKHe paGoThbl

JlabopaTopHbIE ONbBITHI:

1. BsauMoeicTBHE coJiell aMMOHHUS C IIEJIOYbIO.

2. O3HaKoMJIeHHE ¢ 06pa3laMU a30THbBIX U GOCPOpHBIX yA0OpEHUH.
[TpakTH4eckas paboTa:

Ne 10. [TonyyeHre aMMUaKa, U3yYyeHHe ero CBOMCTB.

BeruuciieHus1
110 YPaBHEHUSIM XMMHUYECKUX peaKLui

OOG'BSCHATDH 001LKe 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 31eMeHTOB VA-
IPYINIbI U UX COEJMHEHUN C yYETOM CTPOEHHS UX ATOMOB.

XapakTepusoBaTb $U3HYECKHE U XUMHUYECKHe CBOHCTBA NPOCTHIX BElEeCTB
azoTa ¥ pocdopa U UX cCoeANHEHUH (aMMHaAKa, CoJleld aMMOHMS, a30THOH
KHUCJIOTBI, HUTPATOB, okcuza pocdopa(V) u pochopHoi KUCIOTHI,
docdaToB), crocoObI UX NMOJTyYEHHUsA, IPUMEHEHNe U 3HaYeHUe B IpUpoJie
Y YKU3HU YeJIOBEKa C UCI0/Ib30BAaHHUEM CXEMBI.

OnpefiessiTb MOHBI aMMOHHUA U GochaT-HOHBI B PACTBOPE C UCIIOJIb30BAHUEM
Tabnnbl "XapaKkTepHble peaKi Ha KATUOHBI U aHHUOHBI".

O6BbACHATD CYLIHOCTD 3KOJIOTMYECKUX NPO6JIeM, CBA3aHHBIX C HAX0XKeHHUEM
coeHeHUH a3oTa ¥ pocdopa B OKpyKawlel cpese.

[I1aHMpPOBATb M OCYLIECTBJIATD HA MPAKTHKE XMMHYECKHE IKCIIEPUMEHTHI,
NPOBOAUTH HAGJIIOJeHHUS, [ie/1aTh BbIBOABI 110 Pe3yJIbTaTaM 3KCIepHU-MeHTa.

CrnenoBaThb npaBusiaM 6€30IacHOM PaboThl B IaGOPATOPUH IPU
HCI0JIb30BAaHUH XMMHUYECKOH TOCYIbl U 060PYA0BAHUS.

[Ipon3BOJUTb BLIYUCIEHUS 110 XMMUYECKUM YPaBHEHUSIM.

HWcnosib30BaTh NpHY BHIIOJHEHUH yUe6OHbIX 3aJaHUH TEKCThI yYeOHHUKa,
CIpaBOYHbIE MaTepHaJbl (IEPUOUYECKYI0 CUCTEMY XUMUYECKUX
asemeHToB /I. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCJIOT,
OCHOBaHUH U coJied B BOJie, 3IEKTPOXHMUYECKUH psiJi HanpsKeHUH
MeTaJlJIoB).

Hcnosnb30BaTh NpU BbINOJHEHUH Y4eOHBIX 33/laHUH U B IpoLiecce

UCCJIEI0BATE/IbCKOM JIeITEIbHOCTH HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 CO/leprKaHusl, CIpaBOYHbIe MaTepHasbl, pecypcel MHTEpHETA
110CJIe KOHCYJIbTALUHU C [Te/JaroroM

Tema 6. O611asa XapaKTepuc-
THUKa XUMUYeCKHX 3/IEMEHTOB
IVA-rpynnsl.

Yriepoa ¥ KpeMHMH U UX

Yruepog, aJuIoTpoIHble MoJUUKALUY IrpaduT, aIMa3.
B3anMogelcTBYE ¢ MeTa/lIaMH, HEMeTaJlJIaMH,
KOHLIEeHTPHUPOBAaHHBIMH a30THOH U CEPHOH KHCI0TaMH,
pacnpocTpaHeHHe B Ipupoje, dusnyeckre U XUMHUYECKHe

OO6'bSICHATDL 0011I1ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3/1eMeHTOB IVA-
IPYINIbI U UX COEJUHEHUH € yUETOM CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh $pU3NYECKHEe U XUMHUYECKHe CBONCTBA IPOCTHIX BEI[ECTB
yTJiepo/ia ¥ KPEMHHS U UX COeIHHeHUH (OKCHU/IOB YIJIepoAa, YyroJIbHOHN
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coeJUHEeHUs cBoiicTBa. Afcopbuus. KpyroBopor yryiepoia B Ipupo/ie. KHCJIOTbI, KAPOOHATOB, OKCH/Ia KPEMHUS, KDEMHUEBOH KHUC/IOTHI,

(84) Okcuzpl yriepoja, ux Gusnieckre U XMMUYECKHUE CBOMCTBA, UX CUJIMKATOB), CIOCOOBI UX MOJIyYeHUs], IPUMEHEHNE U 3HaYE€HUE B IPUPOJie
JleCTBYeE Ha )KMBble OPraHU3MBbl, 10JIyYeHHe U IPUMeHeHHe. Y YKU3HH 4YeJIoBeKa.
*JKoJIornyeckue Npob.JieMsl, CBsI3aHHbIE C OKCUZOM yriaepoaa(lV); OnpefiessiTb KAPOOHAT- U CUJIMKAT-
runoTesa rj06aJpHOr0 NOTENJIEHUA KJIMMaTa; TapHUKOBBIN HOHBI B pacTBOpe.
addext.* OGBSCHATD CYIHOCTD 3KOJIOIMYeCKUX MP06JieM, CBI3aHHbBIX C HAX0XK,eHHeM
YrosibHas KUCJIOTa U €€ coJd, UX PU3NYeCKHe U XUMHUYeCKHe YrJIEKHCJIOTO ra3a B OKpyXarliei cpefe.
CBOWCTBA, NN0JIy4eHHe U NpUMeHeHHe. KayecTBeHHas peakuus Ha WinocTpupoBaTh B3aUMOCBS3b HEOPTaHUYECKUX COeJUHEHUH yriiepoa 1
KapOOHAaT-UOHBL OpraHUYeCKHX BeIeCTB M0/, PYKOBOJCTBOM yYHUTeJIA.
*[lepBoHa4aJIbHbIE TOHATHA 06 OpraHMYECKHX BelljeCcTBaX KakK o [I1aHUPOBATH U OCYILECTB/ATD HAa IPAKTHKE XUMUYECKHEe IKCIIEPUMEHTBI,
coeJJMHEHUSX yTJIepo/ia: 0COGEHHOCTH COCTaBa U CTPOEHHUS. NPOBOJUTD HAOJIIO/IEHUS, Jle/1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMEHTa
[ToHATHE 0 6GMO/IOrMYECKH BaXKHBIX BellleCTBAX: XHUPAX, 6eJIKax, nocJie npesiBapuTebHOM paGoThL.
yrJjieBoziax. MaTepua/ibHOE eIMHCTBO OpPraHUY€eCKUX U CrnenoBaThb npaBusiaM 6€30IacHOM PaboThl B IaGOPATOPUH IPU
HEOpraHUYeCcKHX coeJUHEHUH.* HCI0JIb30BAaHUH XMMHUYECKOH TMOCY1bl U 060PYA0BAHUS.
*KpeMHuH, ero pusnyeckre U XMMUYECKHe CBOKHCTBA (Ha puMepe Hcnonb30BaTh NpU BHINOJHEHUH Y4e6HBIX 3alaHUH TEKCThI y4e6HHKa,
B3aUMO/IEHCTBUSA C MeTA/IJIaMU U HEMeTaJlJIaMH), oJIydeHue U crnpaBoYHble MaTepuaJibl ([lepuojUyecKyro CUCTEMY XMMUYECKUX
NpUMeHEeHHE B 3JIeKTPOHUKe.* anemeHTOB /l. U. MeH/jesieeBa, TAaGIHIY PACTBOPUMOCTH KUCJIOT,
*CoeaHeHWs KpeMHHUs B pupoje. O61Ke peicTaBaeHus 00 OCHOBAHUH U COJIEN B BOJE, 3JEKTPOXUMHUYECKUH Psiji HAPSDKEHUH
okcuje KpeMHus(IV) u KpeMHHeBOM KucaoTe. CUIMKATBI, UX MeTaJlJIOB) MOC/Ie KOHCYJIbTALMH C I1elaroroM.
HCI0JIb30BaHUeE B ObITY, MeIULIMHE, TPOMbBILIJIEHHOCTH. HWcnosib30BaTh NpHY BBIIIOJIHEHUH yUe6OHBIX 33JJaHUH U B ITpoLiecce
BakHelilIMe cTpOUTe/IbHbIE MaTepHasIbl: KepaMHUKa, CTEKJIO, HCC/Iel0BaTEIbCKOM e TeIbHOCTH HAyYHO-MIONYJISIPHYIO JTUTepaTypy
[IEMEHT, 6eTOH, Xesie306eToH. [[po6sieMbl 6e30macHOro XMUMHYECKOT0 COJlepXKaHus, ClIpaBOYHbIe MaTepHaJbl, pecypcsl UHTepHeTa
MCI0JIb30BaHUS CTPOUTENbHBIX MaTepPHAJIOB B TOBCeJHEBHOM nocJie KOHCY/IbTallMH C eZjaroromM.
YKU3HU.*
JleMoHCcTpanum
Mogesv KpUCTaLJINYECKUX PEIIETOK alMa3a, rpaduTa, MOJIeKyJIbl
dysepena.
Apcop61ysi pacCTBOPEHHBIX BelleCTB aKTUBUPOBAHHBIM YIJIEM.
[IpoTuBoras.
BujeoMaTepurasbl: CUJIMKAaTHAs MPOMBIIIIEHHOCTb.
Mopesn MoJsieKyJ1 OpraHUY€eCKHX BEILECTB.
JlabopaTopHble U IpaKTUYeCKHe paGoThbl
JlabopaTOPHBIN OIBIT:
KavecTBeHHas peakius Ha KAp6OHAT-HOH.
[IpakTH4eckre paboThI:
Ne 11. [TosiydeHHe yraeKUcaoro ra3a v UsydeHue ero CBOMCTB.
KauecTBeHHas peakiusi Ha Kap6OHAT-HOH.
Ne 12. PemeHue akcnepMMeHTaNbHbIX 33/ja4 10 TeMe «HemeTanbl».
BreruMciieHus
10 YpaBHEHUSIM XHMMHUYECKHUX PeaKIUH, ecJiv OJJUH U3 peareHToB
JIaH B BH/le BOJJHOTO pacTBOpa C U3BECTHOM MacCcOBOM Jj0Jiei.

Paspges 3. MeTasibl M X coeguHeHMs (20 4)
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Tema 7. O61ue CBOMCTBa
MeTaJlIOB
(449)

0O611as1 XapaKTEPUCTHUKA XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha
OCHOBaHHH UX M0JIOKEHUsI B [lepHoAMYECKOl CHCTeMe XUMHUYECKUX
aneMeHTOB /I. . MeHsiesieeBa 1 cTpoeHusi aToMOB. CTpoeHMe
MeTaJlJIOB. MeTaslinyecKas CBsI3b U MeTaslJIMyecKast
KpHUCTa/UINYecKasl pelléTKa. JIeKTPOXUMHUYECKHUH psJ
HanpsDKeHUH MeTasloB. PU3nyecKue U XUMHUYeCKHe CBOWCTBA
MeTaslI0B. *O611ue cr1oco6bl oJTyYyeHHUs MeTalJIoB. [loHsTHe 0
KOPPO3HMH METAJIJIOB U OCHOBHBIE CIIOCOGHI 3aLUThI OT KOPPO3HH.
CriaBel (CTasb, YYTYH, AIOPATIOMUHUH, 6pOH3a), UX NPUMeHEeHHe B
OBITY ¥ HPOMBIIIJIEHHOCTH.*

JleMOHCTpanumn

O3HaKoMJIeHHE C 06pa3laMi META/JIOB U CIIJIaBOB, UX
$U3UYEeCKUMH CBOHCTBAMM.

Mopenu KpUCTaJIMYeCKUX pPelIETOK MeTaslJoB.
BusieomaTepuasibl: KOppO3Usi METAJLIOB.

JlabopaTopHble U IpaKTHYEeCKHE PaGoThI

JlaGopaToOpHbIE OMbBITHI:

O3HakoMJIeHHe C 06pa3laMHy CIJIaBOB MeTaJLJIOB.

3aBHCHMOCTb CKOPOCTH PeaKIMH MeTa/l1a C KUCJIO0TOH OT NIPUPOAbI
MeTasla.

BbluuciieHus
— 110 ypaBHEHUSIM XUMHUYECKUX peaKLUH, eCIu OJWH U3 peareHTOB
COZLEP>KUT NPUMecH

PacKpbIBaTh CMbIC/ U3y4aeMbIX HOHATHH U IPUMEHSTh 3TH MOHATUSA MIPU
OINMCAaHUU CBOMCTB BEILeCTB U UX MIpeBpalleHUH.

OGBSCHATD 061I1ie 3aKOHOMEPHOCTH B U3MEHEHUH CBOVCTB 3JIEMEeHTOB-
MeTaJlJIOB U UX COeJUHEHUH C YYETOM CTPOEHHS UX aTOMOB.

XapakTepu30BaTh CTPOEHNE METAJIJIOB, 001e GU3NIEeCKHEe U XUMHUYECKHe
CBOMCTBaA MeTaJlJIOB.

XapaKTepHu30BaTh 0611e CIOCOOBI NOJYYEHHs METAJIJIOB I0CIe
CTPYKTYpUPOBaHUS MaTepHasa.

CrnenoBaTb nNpaBuiaM 6e30MacHON paboThl B TaGOPATOPUU NPU
HCI0JIb30BAaHUU XUMHYECKOU OCY bl U 060pyJ0BaHUS.

[Ipou3BOAUTE BBIUUCAEHHUS [10 XHMUYECKUM YPAaBHEHHUSM.

HWcnosib30BaTh NpU BHIOJIHEHUH YUe6OHBIX 3aJaHUH TEKCThI y4eOHHUKa,
cnpaBoyHble MaTepHuabl ([leproauyecKyto CHCTEMY XUMUYECKUX
anemeHnToB /. U. MeHzeneeBa, TabIMIy pacCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U coJied B BOJE, 3JIeKTPOXUMUYECKUH psj, HAaPsSXKeHU N
MeTaJljIoB).

HWcnosib30BaTh MPU BBINOJHEHUU YYe6OHbBIX 33/JaHUH U B ITpolecce
HCC/IE/]0BATENbCKOHN AeATENbHOCTH HAYYHO-TOMYJISIPHYIO JIUTEPATYPY
XUMUYECKOTO COZeprKaHuUs, CIIPaBOYHbIe MaTepHUaJibl, pecypcbl UHTEpHETA
MocJie NpeiBapUTENbHON KOHCYJIbTALUH C IIEJaroroM
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Tema 8. BaxkHelmue
MeTaJlJIbl M UX COeJMHEeHHUA
(164)

Llenouynbie MeTasbl [losioxkeHue B [lepuoguyeckoil cucteme
XMMUYeCcKUX 371eMeHTOB /I. U. MeHzesieeBa, CTpOeHHe aTOMOB.
HaxoxeHue B npupoze.

dusnyeckre U XUMUYECKHE CBOHCTBA (Ha IpUMepe HATpUs U
kanus). OKCUABI ¥ THAPOKCUABI HATPUS U Kanus. [IpuMeHeHUe
11eJIOYHbIX METAJIJIOB U UX COeIUHEHU .

[llesiouHO3€EMe IbHBIE METaJlJIbl MarHUM U KaJbLIUM, CTpOeHHe
aToMoB. [losioxxeHue B [lepuoaudeckod cucTeMe XMMUYECKUX
asieMeHTOB /I. U. MeHpeneeBa. HaxoxzeHue B npupoze.
duznyeckue U XMMHUYeCKUe CBOMCTBA. BaxkHelme coefuHeHUs
Kanbus (OKCUZ, TUAPOKCcHA, cosn). *XKEcTKoCTb BOAbI M CIOCO6BI
eé ycTpaHeHHs.*

Amomunuil. [losioxxeHue B [leprofuyeckoi cucTeMe XUMUUECKUX
asieMeHTOB /I. . MeHzesieeBa, cTpoeHre aToMa. HaxoxeHre B
npupofe. Pusndeckue u XMMU4eCKue CBOMCTBa. AMdoTepHbIe
CBOWCTBA OKCHJA U TUJPOKCHA.

2Keneso: cocras, cBoicTBa U nosty4yeHue. [losioxxeHue B
[leproanyecKoi cucTeMe XUMHUYECKHX 3JIEMEHTOB

/. . MeHpeneeBa, ctpoenue atoma. HaxoxeHue B npupoe.
dusuveckre U XUMUYECKUE CBOUCTBA. OKCUBI, TUAPOKCH/IBI U COJTU
xesnesa(ll)

u xese3a(lll).

JleMoHCTpanum

BsaumojeiicTBre HATPuUS C BOJIOM.

OkpalivBaHUe NJIaMEHU UOHAMU HATPUS U KalUsl.
OkpaliuBaHUe JJaMeHW MOHAMU KaJIbLUSL.
BzauMogeiicTBHe OKCcHa KaJbIUs C BOJOM.
BuseomaTepuasbl: TOpeHUeE XeJle3a B KUCI0POo/Jie U XJI0pe.

JlaGopaTopHbIe U IpaKTU4YeCKHe paGoThI
JlabopaTopHbIE ONbBITHI:

O3HakoMJIeHHE ¢ 06pa3LaMu aJIlOMUHHSA U €T0 CIIJIABOB.
AMdoTepHbIe cBOMCTBA TUAPOKCU/A AJTIOMUHUS.
KauecTBeHHbIe peaKl[My Ha MOHBI JKeJie3a.
[TpakTHYeckue paboThI:

Ne 13. PelieHre aKkcniepuMeHTa/bHbIX 33/a4 10 TeMe «MeTaJl/ibl».

BeruuciieHust
10 YPaBHEHUSIM XHUMHUYECKUX peaKL U .

OG6'BSICHATDH 001IKE 3aKOHOMEPHOCTU B U3MEHEHUH CBOUCTB 3JIEMEHTOB-
METAJIJIOB B IPyNINax ¥ UX COEAUHEHUH C yU6TOM CTPOEHHUS UX aTOMOB.

XapaKkTepu3oBaTb GU3NYECKHE U XUMUYECKHe CBOHCTBA MPOCTBIX BEIECTB
METaJIJIOB U X COeJUHEHUH (OKCH/0B, THAPOKCH/IOB, COJIel) ¢ oropoi Ha
CXeMy, CIoco6bl UX OJIyYeHUs, TPUMeHeHHe ¥ 3HaYeHUe B IPUPO/ie U U3HU
YyeJsioBeKa.

Pacnio3HaBaThb € MOMOLIbIO KaYeCTBEHHbIX PeaKIMi HOHbI METAJIJIOB (MarHus,
KaJslbIVis, aJIIOMUHUS, IMHKA, XKeJle3a (2+), )kesie3a (3+), Menu (2+) ¢
HCI0JIb30BaHKeM TabJInIbl "XapaKTepHble peaKlMK Ha KaTUOHBI".

[I1aHMpOBATh U OCYIIECTB/IATD HA IPAKTHKE XUMHUYECKHe SKCIIEPUMEHTBHI,
NPOBOJUTD HAOJIIO/IEHHS, Jle1aTh BBIBO/bI 110 pe3y/IbTaTaM 3KCIIepUMeHTa.

CrnenoBaTh npaBu/iaM 6e30MacHOM paboThl B 1abOpaTOPUU IPU
HCII0JIb30BAHUM XMMUYECKOH NOCY/1bl U 000PYyJOBAHHU.

[Ipou3BOAUTb BLIYUCIEHUS [10 XMMUYECKHUM YPaBHEHUSM.

BbicTpanBaTh pa3BépHyThle NMCbMEHHbIE U YCTHBIE OTBETHI C ONIOPOM Ha
MHGOpPMALHMIO U3 yYebHMKa U CTIPaBOYHbIX MaTEPHAJIOB, FPAMOTHO
HCI0JIb30BAaTh U3y4YeHHBIN MOHATUHHBIN annapaT Kypca XUMHUH.

Hcnosib30BaTh MY BbINOJIHEHUH YYe6GHBIX 33/JaHUH U B IpoLecce
HCCJIeI0BATENbCKOH JIETENIbHOCTH HAYYHO-IOMYJISIPHYIO JIUTEPATYPY
XMMHUYECKOT0 COJIEPXKaHus, CIPaBOYHbIE MaTepPHabl, pecypcbl MHTepHeTa
HocJie IpeJBapUTeJbHON KOHCYJIbTALUH C IeAaroroM

Paspen 4. Xumus 4 okpyxaromas cpeaa (3 1)

Tema 9. BemiecTtBa u
MaTepHaJibl B )KM3HU
YesIOBeKa

*HoBble MaTepHuaJibl U TEXHOJIOTHUH. BeLI_[eCTBa W MaTepHaJibl B
HOBCGAHGBHOﬁ JKM3HU YesioBeKa. XUMUSA U 3/10pOBbLE. Be3omnacHoe
HCII0JIb30BaHHE BEIeCTB U XUMHWYECKUX peaKL{I/II\/‘I B 6bITy.

XapaKTepHBOBaTb POJIb XUMHUHU B PA3JINIHBIX cd)epax AeATeJIbHOCTHU JII'OL[eI;’I,
OCHOBHbI€ BelleCTBa U MaTepHaJibl, IpDpUMEHAEMbI€ B })KU3HU COBPEMEHHOT' O
YeJIoBEeKa.
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(34)

[TpupoAHbIE HCTOYHUKHU YTJIEBOAOPO/OB (YTrosib, HPUPOAHBIH a3,
HedTh), IPOAYKTHI UX IEPEPAOOTKH, UX POJIb B GBITY U
MPOMBIIIJIEHHOCTH.

OCHOBBI 3K0JIOTMYECKOH rPaMOTHOCTH. XMMHUYECKOe 3arpsi3HeHne
OKpYy>Karoluel cpesibl (IpesiesIbHO JONMyCTUMas KOHLEHTpaus
BewectB — [1JK).

PoJib XMMHUH B pellleHHuH 3K0JIOrMYeCKUX npobsieM.*

OGbSCHATD yCJIOBUS 6€30aCHOTO UCI0/Ib30BaHMUs BEIIECTB U XUMHUYECKUX
peakuui B GbITY.

AHanM3MpOBaTh U KPUTUYECKH OLleHUBATh MHPOPMALIHIO O BIUSHUHU
NPOMBIIJIEHHOCTH, CeJIbCKOT0 X031 CTBa, TPAHCIIOPTA U JIp. HA COCTOSIHUE
OKpY>Karoluel cpesibl.

YMeTb 0Ka3bIBaThb NEPBYI0 MOMOILb IPYU XUMHUYECKUX 0XKOTaX U OTPABJIEHUAX.

[IpyHUMATB yyacTHe B 00CYK/J€HUH NPO6/IeM XMMHUYECKOH U 9KOJIOrMYeCKOH
HalpaBJIeHHOCTH, BbICKA3bIBaTh CO6GCTBEHHYIO ITO3ULMIO 10 Tpo6JieMe U
npejJjaraTb BO3MOXKHBIE IIyTH €€ pellleHus C ONI0poH Ha MHPOPMALHIO U3
yyeOHHKa U CIpaBOYHble MaTepHaJbl, pecypcel HTepHeTa.
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