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1. HOACHUTEJBHAA 3AIIMCKA

1.1 Obwan xapakmepucmuka npozpammol

[IporpaMMa 1O XMMHHM JJIi OCHOBHOM IIKOJIBI IIpEeIHA3HAYeHa ISl
oOyuaromuxcst 8  kimacca ['ocyaapcTBEHHOro  OIOJKETHOTO  HETHUIIOBOTO
00pa30BaTEeNbHOIO  YUPEXKIEHUS JAETCKMM  0340pPOBHUTEIBHO-00pa30BaTEIbHBIII
Typuctuueckuil 1eHTtp «bantuiickuii Oeper» OOmeoOpa3oBaTenpHas IIKOJIa —
MHTEPHAT, U3y4YaIOUINX MPEeIMET XUMUS.

J IIporpamma cocraBieHa Ha OCHOBe @OyHIAMEHTAJIbHOIO sapa
coJiepkanus o01iero oopazoBanusi, TpeOOBaHUI K pe3ynbTaTaM OCHOBHOTO OOIIETO
o0Opa3oBaHMsl, NpeICTaBICHHbIX B denepallbHOM TrOCyJapCTBEHHOM CTaHIapTe
oOuiero oOpa3zoBaHMsi BTOPOro MOKOJIEHUS U IPUMEPHOU MPOrpamMmbl 110 OMOJIOTUH.
B Heil Takke y4UTHIBAIOTCS OCHOBHBIE MJIEU U MOJIOKEHUS IPOTPAMMBI Pa3BUTHUS U
(opMUPOBaHUS YHUBEPCAJIbHBIX YYEOHBIX JAEUCTBUH [JI1 OCHOBHOI'O OOILEro
oOpa3oBaHMsl, IPEEMCTBEHHOCTh C IPOrpaMMOIl Ha4aJIbHOTO 0011Iero o0pa3zoBaHMUs.
Jannast pabodas mporpaMMa OpHUEHTUpPOBaHA Ha UCIHOJb30BaHUE YYEOHHKOB IO
XUMHHU U y4eOHO-MeToauueckux nocoobuidr YMK, co3aHHBIX KOJJIEKTUBOM aBTOPOB
oz pykosoacteoMm O.C.I'apuensHa.

[Iporpamma BKIIFOUAET YETHIPE pa3zena:

o «IlosicHUTENBbHAS 3allUCKay, IJ€ 0XapaKTepU30BaH BKIIAJ MPEIMETA B
JOCTH)KEHHE 1I€JIel OCHOBHOIO 0OlIero o0pa3oBaHus; CHOPMYIUPOBAHBI LIEIHA U
OCHOBHBIE PE3yJIbTAaThl U3YyUEHHS MpeaMeTa OMOJIOTUH HA HECKOJBKHX YPOBHSAX —
JUYHOCTHOM, METalmpeIMETHOM M MPEIMETHOM, JaeTcsi oOuias XapaKTepUCTHKa
Kypca, ero MecTa B IpUMEPHOM y4eOHOM IIJIaHe.

° «OCHOBHOE COJIep)KaHHE, T/Ie MPECTABICHO H3ydyaeMoe COoAepKaHue,
00bEIMHEHHOE B COJICPKATEIIbHBIC OJIOKHU.
° «Temarudeckoe TIAHUPOBAHUEY», B KOTOPOM JIaH TEepeUYeHb TeM Kypca

M YHCIIO YYEOHBIX YAacCOB, OTBOAMMBIX Ha M3y4YEHHE Ka)KJOW TEMbI, MpeACTaBiIeHa
XapaKTEPUCTHUKA OCHOBHOTO COJEP>KAHMSI TEM M OCHOBHBIX BHUJOB JE€ATEIbHOCTH
y4eHHKa (Ha YpOBHE YYEOHBIX ACHCTBUI).

. «Y4eOHO-METONUECKOEe M MaTepUaJIbHO-TEXHUUYECKOEe OOecreueHne
00pa30BaTeNbHOrO MPOLIECCay, TlIe NaeTCs XapaKTepUCTUKA HEOOXOIUMBIX CPE/ICTB
oOyueHuss U Yy4eOHOro o0O0OpyIOBaHUs, OOECIEUUBAIOIIUX PE3YJIbTaTUBHOCTD
IpernoaaBaHusi OMOJIOTUN B COBPEMEHHOM LIKOJIE.

o OO0mure 1uenu OCHOBHOIO OOLIEro oOpa3oBaHMs C y4E€TOM CHEHU(PUKH
Kypca XUMHH
o Lenu xuMuueckoro ooOpa3oBaHus B OCHOBHOM HIKOJIE (hOPMYITUPYIOTCS

HAa HECKOJIBKMX YPOBHSAX: TJIOOAJLHOM, METalPEJIMETHOM, JIMYHOCTHOM W
MPEIMETHOM, Ha YypOBHE TpPEOOBAaHWU K pe3yJIbTaTaM OCBOCHHS COJCPKAHHS
MPEIMETHBIX MPOTPAMM.

o OcHoBHOE 00111e€ 00pa3oBaHUE - BTOpasi CTYNEHb 00IIero 00pa3oBaHMs.
OnHoOM M3 BaXKHEHMINMX 3aJja4 ATOTrO JTama SBIIIETCSA MOATOTOBKA OOYYAIOIIUXCS K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY )KM3HEHHOT'O U MPO(PECCHOHAIBHOIO Iy TH.
OOyuaroruecs A0DKHBI HAyYHUTHCSA CAMOCTOSITEILHO CTaBUTh LEIH U OMPEICIATh



MyTU UX JOCTUKEHUSI, UCII0JIb30BaTh MPUOOPETEHHBIN B IIKOJIE OMBIT ACSTEILHOCTH
B peaJIbHOM XU3HHU, 32 paMKaMH Y4eOHOro Ipoiiecca.

. B cucrteme ecTtecTBEHHOHaAYyYHOTO OOpa3OBaHMS XUMHS KaK y4eOHBIH
IpeIMeT 3aHUMAET BaKHOE MECTO B MO3HAHUU 3aKOHOB MPHUPOABI, (HOPMUPOBAHUU
HAy4YHOU KapTHUHBI MUPA, CO3AHUH OCHOBBI XMMHUECKUX 3HAHUM, HEOOXOIUMBIX IS
MOBCEAHEBHOM >KM3HU, HABBIKOB 3/JI0POBOr0 M O€30MAaCHOTO [IJIsi 4YeJioBeKa H
OKpYXalollled ero cpeipl o0pa3a *KU3HU, a TAKKE€ B BOCHUTAHUHM KOJIOTMYECKOU
KYJBTYPBHI.

. VYcenemHocTh U3yd4eHUs] XMMUU CBsi3aHa C OBJIAJICHUEM XHUMUYECKUM
SI3BIKOM, COOJTIOICHUEM TIPABUII 0€301aCHOM PaOOTHI IPY BBITIOIHEHUH XHMHYECKOTO
AKCIEPUMEHTA, OCO3HAHWEM MHOTOYMCIICHHBIX CBSI3€d XUMUU C JIPYTUMHU
npeaMeTaMu IMIKOJIBHOTO Kypca.

. [Iporpamma BKJtOUaET B c€0s1 OCHOBBI HEOPIraHUYECKOU M OPTaHUYECKOM
XxuMuu. ['aBHOM wujeed mporpamMMbl SIBISIETCS cCO3/1aHHe 0a30BOr0 KOMILIEKCA
OTIOPHBIX 3HAHUUM MO XMMHUH, BBIPAKEHHBIX B (DOpME, COOTBETCTBYIOIIECH BO3PACTy
00yJarommxcs.

. B conepxaHum @NaHHOrO Kypca MPEACTaBIECHBI OCHOBOIOJIATAIOIINE
XUMHAYECKUE TEOPETUUECKUE 3HAHMS, BKIIOYAIOIINE U3YYEHUE COCTABA U CTPOCHHUS
BEILIECTB, 3aBUCUMOCTH HX CBOHCTB OT CTPOEHUS, IPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEH XUMHUYECKUX NPEBpPALICHUNA W MyTei
YIpaBJICHUS UMU B LIEJISAX MMOJTYyUYEHUS BEIIECTB U MAaTEPUAJIOB.

. TeopeTdecKyo OCHOBY M3yUEHHSI HEOPTAHUYECKON XMMHUU COCTaBIISIET
aTOMHO-MOJIEKYJIsSIpHOE yueHue, llepmonmueckmii 3akon JI.MI. MenneneeBa c
KpPaTKUMH CBEJCHUSIMU O CTPOCHUU aToMa, BHJIaX XHUMHYECKOW CBS3H,
3aKOHOMEPHOCTSX MPOTEKAHUSI XUMUYECKUX PEAKITUH.

. B wusydyenunm kypca 3HauuTENbHAs POJb OTBOJUTCS XUMHYECKOMY
AKCIIEPUMEHTY: TPOBEICHUIO MPAKTUYECKUX U JIA0OPATOPHBIX PabOT, OMHCAHUIO
pEe3yNbTaTOB YYCHUYECKOTO JKCIIEPUMEHTA, COOJIOJCHUI0O HOPM H  IPaBUI
6e30macHo paboThl B XMMHYECKOM JTA00OpaTOPHUHU.

. Peanuzanus nmanHOM mporpamMMbl B Tipoliecce OOydYeHHsI TMO3BOJIUT
00y4YaronuMcsi YCBOUTH KIIFOUEBBIE XMMUYECKHE KOMIETEHIIMW U TOHATH POJib U
3HAYEHUE XUMUHU CPEIU APYTUX HAYK O IPUPO/IE.

. N3yuenune npeamera « XuMus B 4aCTH (POPMUPOBAHHS Y 00yHAIONTUXCS
HAay4yHOTO MHUPOBO33PEHUS, OCBOCHHUS OOIIECHAYYHBIX METOJO0B (HaOJIOACHUE,
HM3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHUE), OCBOCHUS TPAKTUUECKOTO TPUMEHEHUS
Hay4YHBIX 3HaHUI OCHOBAHO HAa MEXITPEAMETHBIX CBSI3SIX C IpeaMeTaMu: «bruonorusy,
«I"eorpadusy, «Mctopusi», «Jlureparypay, «MaremaTtuka», « OCHOBBI 0€301MaCHOCTH
KU3HECATEIBHOCTHY, «PycCKuil a3b1k», « DU3UKa», « IKOJIOTHUS».

Y4yeHuk HAy4YUTCH:

. XapaKTepru30BaTh OCHOBHBIC METOJNBI IIO3HAHUSA: HAONIOACHUE,
U3MEPEHUE, IKCIIEPUMEHT;
. OTIMCBHIBATh CBOMCTBA TBEPIBIX, KUIAKHX, TIa3000pa3HBIX BEIIECTB,

BBLICIIIA UX CYIIICCTBCHHBIC ITPU3HAKU,



U PAaCKpbIBaTb CMBICII OCHOBHBIX XHMHWYCCKUX MOHSITUI «aTomM»y,
«MOJICKYJIa», «XUMHYECKHUI OJIEMCHT», «IIPOCTOC BCUICCTBO», «CIIOKHOC BCIICCTBO»,
CBAJICHTHOCTb», «KXUMHNYCCKAA PCAKIUA), UCIIOJIb3YA 3HAKOBYIO CUCTCMY XUMHUU,

. pPacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHS MaCChl BEIIECTB, IOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOpUH;

. pasznuyaTh XUMHUYECKUE U (PU3NYECKUE SIBICHMUS;

. Ha3bIBaTh XUMUYECKHUE IJIEMEHTHI;

. OTIPE/IETISATh COCTaB BEUIECTB MO UX (hopMyam;

. ONPENEIIATh BAJIECHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSX

. ONPEENIATh TUIl XUMUYECKUX PEAKIIUM;

. Ha3bIBATh MPU3HAKU U YCIOBUS NPOTEKAHUS XUMUUECKUX PEAKIIHii;

. BBISBJISITh IPU3HAKHU, CBUJICTEILCTBYIONIUE O MTPOTEKAHUN XUMHUUECKON
pEeaKIuu NP BHITTOTHEHUN XUMUYECKOTO OMbITA;

. COCTaBJISITH (OPMYJIbl OMHAPHBIX COCTUHEHU;

. COCTaBJIAATh YPABHEHUSI XUMUYECKUX PEAKIINN;

. co0roaTh mpaBuiia 6€30MacHO pabOThI IPU MPOBEACHUH OIIBITOB;

. M0JIb30BAThCS J1a0OpaTOPHBIM 000PYAOBAHUEM U MOCY101;

. BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl
BEILIECTB;

. BBIUMCIISITH MAacCOBYIO JOJII0 XMMHYECKOIO 3JEeMEHTa 1o (opmylie
COCIMHEHNS,

. BBIYHUCIIATh KOJIMYECTBO, 00BEM MIJIM MAcCCy BELIECTBA MO KOJIUYECTBY,
00bEMy, Macce peareHTOB WIH MPOJIYKTOB PEaKLIUH;

. XapaKTepHu30BaTh (U3MUECKUE U XHMHYECKHME CBOMCTBA MPOCTBIX
BEILIECTB: KUCIOPOAa U BOAOPOAA;

. MoJIy4aTh, COOMPATh KUCIOPO. U BOAOPOL;

. pacrno3HaBaTh OMNBITHBIM IYyTEM TIa3000pa3Hble BEIIECTBA: KUCIOPO/,
BOZOPOL;

. pacKpbIBaTh CMBICH 3aKOHA ABOTaApo;

. PACKpBIBATh CMBICI TOHATHH «TETUIOBOM (D (PEKT peakium, «MOJISIPHBIN
00BEMY;

. XapaKTepu30BaTh (HU3NUECKUE U XUMHUECKHE CBOMCTBA BOJIBI;

. PacKpbIBaTh CMBICI TIOHSITUS «PaCTBOPY;

. BBIYMCIISATh MAaCCOBYIO JIOJIKO PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

. IIPUTOTOBJISITh ~ PACTBOPbl € ONPEINEIEHHOM  MacCOBOM  JTOJEHN
PaCTBOPEHHOI'O BEUIECTBA;

. HAa3bIBaTh COCAMHEHHMS N3YYEHHBIX KJIACCOB HEOPIraHUYECKHUX BEILIECTB;

. XapakTepu3oBaTh (U3MUECKME M XUMHUYECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTaHWYECKUX BEUIECTB: OKCUIOB, KUCIIOT, OCHOBAHUM, COJIEH;

. ONPENENIATh IPUHAIIEKHOCT BEUIECTB K ONPENEICHHOMY KJaccy
COCJIMHCHHUM;

. COCTaBJISITH (OPMYJIBI HEOPTraHWYECKUX COCIMHEHHH W3yYeHHBIX
KJIACCOB;

. MPOBOAUTH  ONBITHI, MOATBEPXKAAOIIME XHMHUYECKHE CBOWCTBA

HN3Y4YCHHBIX KJIACCOB HCOPIraHNYCCKHX BCIIICCTB,



U pacnno3dHaBaThb OIBITHBIM ITIYTEM pPAaCTBOPbI KHUCIIOT H HlGJIO‘-I@fI 10
N3MCHCHUIO OKpaCKHW MHAUKATOPA,

. XapaKTEepU30BaTh B3aWMOCBS3b MEXKIY KIacCaMHd HEOPTaHUYECKUX
COC/IMHCHMH;

. packpsiBaTh cMbICH [lepuoguueckoro 3akoHa JI.M. Menneneena;

. OOBSICHATh (DU3NYECKUH CMBICI aTOMHOIO (TOPSIAKOBOTO) HOMEpa

XUMHUYECKOTO 3JIEMEHTa, HOMEPOB T'PYMIbl U MEPUOJa B MEPUOIUYECKON CHUCTEME
JI.1. Menneneena,

. OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHHSI CTPOEHUS aTOMOB, CBOWMCTB
3JIEMEHTOB B MPEAEIAX MAJIBIX IIEPUOJIOB U ITIABHBIX NOATPYIIIL,
. XapaKTeprU30BaTh XUMHUUECKHUE JIEMEHTHI (0T BOJIOPO/IA /10 KAJIBIIMS) Ha

OCHOBE HX IIOJOKeHus B nepuoamdeckor cucreme J[.M. Menneneesa wu
O0COOEHHOCTEH CTPOCHHS UX AaTOMOB,

. COCTaBJIAITb CXEMbl CTPOEHHS AaTOMOB MEPBbIX 20 3JIEMEHTOB
nepuoanueckon cucreMsl [[.11. Menneneesa;

. pPacKpbIBaTh CMBICII MTOHSTHH: «XUMHUYECKast CBSI3bY,
«QJIEKTPOOTPULIATEILHOCTDY;

. XapaKTepU30BaTh 3aBUCUMOCTh (PU3MUECKHX CBOMCTB BEIIECTB OT THIMA
KPUCTAJUIMYECKOMN PEIIETKH;

. ONPENEIATh BUJI XUMUYECKOMN CBSI3U B HEOPIraHUUECKUX COCIMHEHUSX;

. M300pakaTb CXEMbl CTPOEHHUS MOJEKYJ BEHIECTB, OOpPa30BAHHBIX
Pa3HBIMH BUJIAMU XUMHUUYECKHUX CBA3EH;

. pacKpbhIBaTh  CMBICI  TNOHATHUH  «HOH», «KAaTHOH», «AHUOHY,
(QIEKTPOJUTBD»Y,  «HEJICKTPOJUTB»,  «IJIEKTPOJUTUYECKAsT  JUCCOLIMALIUS,

«OKHCJIHUTCIIBbY, «CTCIICHDb OKUCIICHUA» «BOCCTAHOBHTCIIb», «OKHCJIICHHUC),
«BOCCTAHOBJICHHCY,

. ONPEAETATh CTEIICHb OKUCIICHUSI aTOMa JIEMEHTA B COCUHCHUU;

. PACKpPBIBATH CMBICIT TEOPUHU DJICKTPOTUTHUECKON THUCCOLIUAIINM;

. COCTaBJISITb ypPaBHEHUS JJIEKTPOJUTHYECKOM TUCCOIMAIIMU KHUCIIOT,
1IeJI04YEeH, COJICH;

. OOBSICHATH CYIIHOCTh IpoIiecca 3JIEKTPOIUTHUSCKON AUCCOIUAIUA U
peakIuii HOHHOTO 0OMEHa;

. COCTaBJISITb TOJIHBIE M COKpAIllCHHbIC WOHHBIC ypaBHEHHUS pEaKIUu
oOMeHa;

. OTIPENICIISITh BOBMOXKHOCTh MPOTEKaHUs PEaKIIUii HOHHOTO 0OMEHa;

. MPOBOAUTH PEaKIMM, TMOJITBEPKIAIONIME KAueCTBEHHBIH COCTaB
Pa3JIMYHbBIX BEILIECTB;

. OTIPENICIISITh OKUCIUTEIh U BOCCTAHOBUTEb;

. COCTaBJIATh YPABHEHUSI OKUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIINA;

. Ha3bIBaTh (PAKTOPHI, BIMUSIOMINE HA CKOPOCTh XUMHYECKON PEaKIIHH;

. KJIACCU(UIIMPOBATH XUMUYCCKHIE PEAKIIUH 10 PA3IMUYHBIM MTPHU3HAKAM;

. XapaKkTepu30BaTh B3aUMOCBSI3b MEXKIY COCTaBOM, CTPOCHHEM U
CBOMCTBaMH HEMETAJLJIOB;

. MPOBOJIUTh OMBITHI MO TIOMYyYEHUIO, COOMpPAHWUI0O U HU3YUYEHUIO

XUMHUUYECKUX CBOMCTB F&3006paBHBIX BCUICCTB: YIJICKUCIIOTO I'a3a, aMMHaAKa,



U pacnno3HaBaTh OIBITHBIM ITYTCM F213006p213HBIe BCIICCTBA. yFHeKHCHLIﬁ
ra3 1 aMMHaKx,

. XapaKTCPHU30BaTh B3aHMMOCBA3b MCKIAY COCTABOM, CTPOCHUCM H
CBOMCTBaMH MCTAJIJIOB,
. Ha3bIBATh OPraHUYCCKHC BCHICCTBA II0 HX (I)OpMy.TIGI MCTaH, 3TaH,

9THUJICH, MCTAHOJI, 9TAaHOJI, INIMOCPUH, YKCYCHAA KUCJII0TAd, aMHUHOYKCYCHAsA KHUCJIOTA,
CTCAapUHOBAA KUCJIOTA, OJICKHHOBAA KHUCJIOTA, I'TIFOKO34,

. OLICHUBATh BIIMSIHUE XUMUYECKOTO 3arpA3HEHUS OKpYKatoLeh cpebl Ha
OpraHu3M Y€JIOBEKa;

. IPaMOTHO O00OpaIaThCs C BEIECTBAMU B IOBCEAHEBHOM KU3HU

. ONpEeNeNsTh  BO3MOXXHOCTb  IMPOTEKAaHUS  PEaKUUMid  HEKOTOPBIX

Hp@I[CT&BPITCJ'IGfI OpraHM4YCCKUX BCUICCTB C KHCJIOPOJIO0M, BOAOPOJAOM, MCTAJlJIaMH,
OCHOBAHUAMH, I'aJIOTCHAMM.
Y4yeHnuk MOJIYYUT BO3SMOKHOCTD HAYIYUTHLCH:
. BBIABUTATb U IIPOBCPATH IKCIICPUMCHTAJIBHO T'MIIOTC3bI O XMMHYCCKHUX
CBOMCTBaxX BCHICCTB HA OCHOBC UX COCTaBa U CTPOCHHUA, UX CITOCOOHOCTH BCTYIIaTh B
XUMHYCCKHUC PCAKIIHNH, O XapaKTCPC U IIPOAYKTAX PA3JIMIHBIX XUMHYCCKHUX peaKHHﬁ;

U XapaKTCpHU30BaTh BCIICCTBA IIO0 COCTABYy, CTPOCHHUIO H CBOﬁCTBaM,
YCTaHaBJINBATDH IMPUYINHHO-CIICACTBCHHLIC CBiA3HU MCKOY JaHHBIMHU
XapaKTCPHUCTHUKaAMH BCIICCTBA,

J COCTaBJIAATb MOJICKYJIIPHBIC W IIOJHBIC HWOHHBIC YPABHCHHA 110
COKpallCHHbIM NOHHBIM YPABHCHUAM,

J IIPOTrHO3UPOBATH CITOCOOHOCTD BCUICCTBA IIPOABIIATH OKHCJIMUTCIIBHBIC

WM BOCCTAaHOBHUTEJIbHBIE CBOMCTBA C Y4eTOM CTCIICHCH OKHCJICHUS DJICMCHTOB,
BXOOAIKUX B €TI0 COCTaB,

. COCTaBJISTh ypaBHEHHUS peaxiui, COOTBETCTBYIOIINX
MOCJIEIOBATEILHOCTH MPEBPAIICHUI HEOPTAHUYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB;

. BBIJIBUTaTh U MPOBEPATH IKCIEPHMEHTAIBHO THIIOTE3bl O pe3yJibTaTax
BO3JICKCTBUS Pa3IMYHBIX (DAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUUYECKON PEaKIInH;

. UCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS I SKOJOTHYECKHA TPAMOTHOTO
MTOBEJICHUS B OKPYKAIOUIEH Cpee;

. UCIIOJIb30BaTh  NPHOOPETCHHBIC  KIFOYEBBIE  KOMIICTCHIIMHM  IIPHU

BBIIIOJTHCHHUH IIPOCKTOB U y‘-Ie6HO-I/ICCJ'IeI[OBaT€JII>CKI/IX 3aa4 I10 U3y4CHHUIO CBOﬁCTB,
CIIoco0OB IMOJIYUCHMA 1 paCIIO3HABAHWA BCUICCTB,

. OOBEKTHBHO OILICHMBAaTh MH(POPMALIMIO O BEIIECTBAX M XMUMHYECKHUX
MIPOLECCAX;

. KPUTUYECKH  OTHOCHUTBbCS K  TCEBAOHAy4HOW  uWH(popmanuwy,
HEZ0OPOCOBECTHOM peKIaMe B CPEICTBAX MAaCCOBOM MH(POpMALIUU;

. OCO3HaBaTh 3HAYEHHWE TEOPETHUYECKUX 3HAHUM 110 XUMHHM IS
MIPAKTUYECKON JAEATENbHOCTH YEIOBEKA,;

. CO3/1aBaTh MOJIEJIN U CXEMBbI I PEIIeHUs YUeOHBIX U MMO3HABATEIbHbBIX

3a/1a4y; MOHUMATh HEOOXOIUMOCTH COOJIOJICHUS MPEANUCAHUN, TMPEAJIaracMbIX B
WHCTPYKITUSX TI0 UCIIOJIH30BAHUIO JIEKAPCTB, CPEICTB OBITOBOM XUMUU U JIP.



Mecto npeamera B 0a3UCHOM y4eOHOM ILIaHe

B mnpouecce ocBoeHMsi mporpammbl Kypca XWMHU JUIsl OCHOBHOW ILKOJIBI
ydyaliyecs OBJIAJE€BalOT YMEHUSAMM CTaBUTh BOIIPOCHI, HaOII0AaTh, OOBSACHSATH,
KJIacCU(PUIMPOBaTh, CPAaBHUBATH, MPOBOJUTH IKCHEPUMEHT U HHTEPIPETHPOBATH
BBIBOJIbI HAa €ro OCHOBE, ONpPENIEIATh HMCTOYHMKM XHMHUYECKOW HH(OpMaluu,
[OJyyaTh U AQHAJIM3UPOBATh €€, a TaKKE€ TOTOBUTHh Ha 3TOH OCHOBE COOCTBEHHBII
MH(POPMALIMOHHBIHN MPOYKT, IPE3EHTOBATh €T0 U BECTU JIUCKYCCHIO.

[Iporpamma Kypca XMMUU JJIsl OCHOBHOM IIKOJIBI pa3paldaThiBaiach ¢ y4€TOM
MEPBOHAYAJIBHBIX MPEJCTABICHUM, MOJYYEHHBIX YYalllUMHUCS B HAaYaJIbHOW LIKOJIE
NPy U3YYEHUH OKpy»Karomero mupa. Ilpennaraemas mporpamma, XOTS U HOCHUT
OOIIEKYIBTYPHBIM XapaKkTep W HE CTaBUT 3aJady NMpo(ecCHOHAIBHON MOATOTOBKH
yyalxcs, TeM HE MeEHee, MO3BOJIAET MM OINPEACIUTHCS C BBIOOpOM Mpoduis
oOy4eHHs B cTapliel mkose. B mporpamme npeaycMOTpEHO PE3EpPBHOE BpeMsl, Tak
KaK peajbHasi IPOJODKUTEIBHOCTh Yy4eOHOrO Tofa BCErJa OKa3bIBAETCS MEHBIIE
HOpMaTUBHOW. B CcBs3U ¢ mepexo oM OCHOBHOM LIKOJIBI HA TaKyto (hOpMY UTOTOBOM
aTrectanuu, kak OI'D, B Kypce npeyCMOTPEHO BpeMS Ha IIOJATOTOBKY K HEM.

VY4eOHoe copepKkaHue Kypca XUMHUH BKIHOYAET:

Xumust. 8 kiacc. 68 yacoB, 2 yaca B HEJIEIIO.

Jia  peanuzanuu padboueil mporpaMMbl B yueOHOM IutaHe ['ocyjapcTBEHHOTO
O10/1)KETHOTO HETUIIOBOTO 00pa30BaTeIbHOrO YUpEKACHUSA JNETCKUN
0370POBUTENBHO-00pa30BaTENbHbI TYPUCTUUECKUN ILeHTp «banTuiickuii OGeper»
00111600pa30BaTEIHHON IIKOJIBI — MHTEPHATA BBIJIEIICHO 2 Yaca B HEJIEIIO B 8 Kjiacce,
Bcero B roj 68 4. YueOHEBI To B 8 KiTacce paccunTad Ha 34 HEIemu.

ABtopckas yuebHas nporpamma O.C.I'aGpuensn «IIporpamma oCHOBHOTO
obmiero odpazoBanusa. Xumus. 8-9 kimacce»y. M.: Ilpoda,2013. (DPI'OC);

Tematnyeckoe MIaHUPOBAHUE

Pazoen 1. OcHosubie nowsmus xumuu (YpoeHb amMOMHO-MOJIEK)IAPHLIX
npeocmasiieHutl)

[Ipenmer xumuu. MeToapl MO3HAHUS B XUMHH: HAOJIOACHHUE, SKCIICPUMEHT,
u3MepeHue. VICTOYHUKM XUMHUYECKOW WHMOpMaIMU: XUMHYEcKas JUTeparypa,
HNnTepner.

YucTtele BeniecTBa U cMecu. OuncTKa BelecTB. [IpoCcThie U CI0KHBIE BEIIECTRA.
Meramibl 1 HeMeTauTbl. XUMAYECKUAN 3JIEMEHT, aTOM, MOJIEKYJIa. 3HAKH XUMUYECKUAX
AJIEMEHTOB. XuMmudeckas Qopmyna. BaJeHTHOCTh XMMHYECKUX  DJIEMEHTOB.
Cocrasnienne ¢popMys OMHAPHBIX COCTUHEHUHN MO BAJIEHTHOCTH aTOMOB XMMHUYECKHUX
JJIEMEHTOB W ONPEACIICHUE BAJICHTHOCTH AaTOMOB XHMHYECKHUX SJIEMEHTOB IO
dbopmynam OMHAPHBIX COCTMHEHUH.

OtHocutenbHasi aTtomMHas Macca. OTHOcCUTENbHAs MOJEKYJsipHAs Macca.
MaccoBass 101 XMMHUYECKOIO 3JIEMEHTAa B CIIOXHOM BemiecTBe. KommuecTBo
BemecTBa. Moib. MosnspHas Macca ¥ MOJISIpHBIN 00BEM.

Du3nyeCKUe SIBICHUS Y XUMAYECKHE peakiyiy. | [pru3Haky v yCioBUs NpOTEKaHUs
XUMUYECKUX PEAKINil. 3aKOH COXPaHEHHUSI MACChI BEILIECTB MPU XUMUYECKUX PEAKITUSX.
Xumuyeckue ypaBHeHHs. KoapuimeHTsl B ypaBHEHUSX XUMUYECKUX PEAKIUN Kak



OTHOILIECHUS KOJMYECTB BEIIECTB, BCTYMAIOUIMX M OOPa3yIOUIMXCS B pe3yjbTaTe
XUMUYECKON peakuuu. [Ipocreimme pacyeTsl 0 ypaBHEHUSAM XUMUUECKUX PEAKLINN.

OcHOBHBIE ~ KJIaCChl ~ HEOpPraHWYECKMX  coenuHeHud.  HomeHkiartypa
Heoprannyeckux Bemects. Kucmopon. Bozmyx. ['openne. Oxcunpl. OKcuapl METAILUIOB U
HemeTauioB. Bogopoa. Boga. Ounctka Bogpsl. Aspaiys Boabl. BzauMonencTsie BoIbI ¢
OKCHJIaMU METAJUIOB W HeMeTauioB. KucioTel, kimaccudukanuds W CBOMCTBa:
B3aMMOJICUCTBHE C METaJUIaMH, OKCUIaMU MeTauioB. OCHOBaHUs, KJIacCCU(PUKAIIS U
CBOWCTBA: B3aMMOJICHCTBUE C OKCHJaMHU HEMETAJIOB, KHCIOTaMU. AMGPOTEPHOCTb.
KucnorHo-ocHoBHble uHaukaropbel. Comm. Cpennue conu. B3aumopeiictBue comeil ¢
METaJUIaMHM, KUCJIOTaMu, IenodyamMu. CBs3b MEXIy OCHOBHBIMH — KJIacCaMu
HEOPraHWYECKUX COECTMHEHUN.

[lepBoHauanbHble TPEACTABICHUSI O E€CTECTBEHHBIX CeMeWcTBax (Tpymnmax)
XUMHUYECKHX 3JIEMEHTOB: IIEJI0YHbIE METAIIIbI, IaJIOT€HBI.

Pa3zoen 2. I[lepuoduueckuii 3aKkoH U nepuoouyeckas cucmemda XUMu4ecKux
anemenmos [{.1U. Menoeneesa. Cmpoenue sewecmaa.

[lepnonnueckuii 3aK0oH. VICTOpUSI OTKPBITHS NEPUOANIECKOTO 3aKOHA. 3HAYEHUE
NEPUOANYECKOTO 3aKOHA JIJIs1 PA3BUTHUS HAYKH.

[lepuognueckass cucTteMa KaKk  €CTECTBEHHOHAy4yHash  Kiaccu(uKarus
XUMHYECKUX dJeMEHTOB. TabimuuHas Qopma MpeAcTaBiICHUS KIAcCUPUKAIUN
XUMHUYECKHX A1eMeHTOB. CTpykTypa Tabnuisl «Ilepronudeckas cucteMa XUMHUECKUX
anemeHToB []. . MenneneeBay. @U3NYECKU CMBICI MTOPSIIKOBOTO (ATOMHOT'0) HOMEpa,
HOMEpa MEePHo/ia U HOMepa rPYMIbI (s 2JIEMEHTOB A-TpyIi).

Crpoenue aToma: apO M 3JIEKTpoHHas o00osiouka. CocTaB aTOMHBIX sJEp:
IIPOTOHBI M HEUTPOHBI. HM30TOmBI. 3apsa aTOMHOIO fIpa, MACCOBOE YHUCIO U
OTHOCUTEJIbHASL aTOMHAsI Macca. DJIEKTPOHHAs 000JI04Ka aToMa. DIIEKTPOHHBIE CIIOU
aTOMOB 3JIEMEHTOB MaJIbIX MEPUOOB.

XuMHUecKasi  CBSI3b.  JJIEKTPOOTPULIATENBHOCTh  aroMoB. KoBaneHTHas
HEMOoJIsSIpHAs U NoJsipHas cBsi3b. MIOHHas cBs3b. BajneHTHOCTh, CTENEHb OKUCIIEHUS,
3apsii MOHA.

Pa3zoen 3. Mnozoobpa3sue xumuyeckux peakyui.

Knaccudukaiuysa XUMHUYECKUX PEaKIMii: PEeakiui COCIMHEHUS, PA3I0KCHHUS,
3aMelIeHNsl, OOMEHa, JK30TePMHUUYECKHE, JHJIOTEPMHUUYECKHE, OKUCIUTEIBHO-
BOCCTaHOBUTEIIbHBIEC, HEOOpAaTUMbIE, OOpaTHUMBbIC.

CkopocTh XMMHMYECKMX peakiui. DakToppl, BIUAIOIIME HA CKOPOCTh
XUMHUYECKUX PEAKIUH.

PacTtBOpsEI. DJIEKTPOJIUTHYECKAST  JUCCOLIMALIUS. DIJIEKTPOIUTBl U
HE3JIEKTPOIUThl. KaTHOHBI M aHWOHBI. Jlucconmanus coyieil, KUCJIOT U OCHOBAHUM B
BOJIHBIX pacTBOpax. Peakiiny HOHHOro oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

Pa3zoen 4. Muozoobpazue gewecms.

EcTecTBeHHBIE ceMENCTBA XMMUYECKUX 3JIEMEHTOB METAJUIOB U HEMETAILIOB.
OO0mas XxapakTepUCTHKa HEMETAJUIOB HA OCHOBE MX TIOJIOKEHUS B TIEPUOIUIECCKOM
cucteMe. 3aKOHOMEPHOCTH W3MEHEHUS (U3NYECKUX UM XUMHUYECKHUX CBOICTB
HEMETAJJIOB — MPOCTHIX BEIIECTB, MX BOJOPOJHBIX COCTUHEHUM, BBICIIINX OKCHJIOB U
KHUCIIOPOJICOAEPKAIIMX KHUCJIOT Ha MPUMEpPE DHJIEMEHTOB BTOPOTO M TPETHETO
MIEPHOJIOB.



O6miasi  xapakTepuCTHKa METAIJIOB HA OCHOBE HUX IIOJIOXKEHUS B
NEPUOANYECKON crcTeMe. 3aKOHOMEPHOCTH M3MEHEHUS (PU3MUECKUX U XUMUYECKUX
CBOWCTB METAJUIOB — MPOCTHIX BELIECTB, NX OKCHJIOB M T'MIPOKCUIOB Ha MPUMEPE
AJIEMEHTOB BTOPOTO U TPETHETO MEpPHOJI0B. AMGPOTEPHBIE COSAMHEHUS ATIOMUHUSI.
OO611ast xapaKTepUCTHKA Keje3a, €ro OKCUA0B U TUAPOKCHIOB.

Pazoen 5. Oxcnepumenmanvnas xumus (Ha uzyuenue smoco pasdena He
8bloenaemcs KOHKpemHoe 8pems, NOCKOJIbKY XUMUYECKUU IKCNePUMEHM S615emcsl
00513ameNbHOL COCMABHOU YACMbIO KAXCO020 U3 PA30€N08 NPUMEPHOU NPOZPAMMb,
Pazoenenue nabopamopnoco skcnepumenma HA Npakmuyeckue 3amAmusi U
J1abopamopHble ONbIMbl U YMOYHEHUE UX COOEPHCAHUSL NPOBOOAMCA ABMOPAMU
pabouux npozpamm no Xumuu Oas OCHOBHOU WKOAbl. Bapuanm koHkpemuzayuu
XUMUYECKO20 IKCNEPUMEHMA U pacnpeodeneHus e20 no y4eOHbIM memMam Npueeoet 8
NPUMEPHOM MeMamuieckom niaHuposaHuu.)

JleMoHCcTpanioHHbIH 3KcniepuMeHT. 1. Ilpumepbl ¢usnueckux sBiICHUM. 2.
[TpuMepsl XUMUYECKUX PEAKLIMI C SIPKO BBIPAXKEHHBIMHU U3y4a€MbIMU MPU3HAKAMU. 3.
Peakiuun  coenvHeHus, pa3lioKeHWs, 3aMmeleHus, oOmeHa. 4. Peakuun,
WUTFOCTPUPYIOLIME CBOKMCTBA U B3aUMOCBSI3 OCHOBHBIX KJIACCOB HEOPIaHUYECKUX CO-
eauHeHuil. 5. ONbIThl, WUTIOCTPUPYIOIIUME 3aKOHOMEPHOCTH HW3MEHEHHSI CBOMCTB
HIEJIOYHBIX METAJUIOB U TaJlOT€HOB. 6. ONBIThI, WIUTIOCTPUPYIOLIUE 3aKOHOMEPHOCTH
U3MEHEHUsT CBOMCTB THUIPOKCHIOB M KHUCJIOPOJICOIAEPKAMX KUCIOT 3JIEMEHTOB
OJHOTO MEepUO/IA. 7. [Tpumepsr OKHCJIMTETbHO-BOCCTAHOBUTEIIBHBIX
peakiuil.8.MaKTOpsl, BAUSAIONIME HA CKOPOCTh XMMUYECKHX PEAKLUU.

9.Ilpumepsl 3HAO- U 3k30Tepmuyeckux peakumii. 10.  CpaBHeHHE
3JIEKTPONPOBOAHOCTH PACTBOPOB 3JEKTPOJIIMTOB M HEANEKTPOIUTOB. 11. Peakumm
MOHHOro oOMeHa. 12. OnbIThl, WUIIOCTpUpYIOUE (U3UUECKUE U XHUMHYECKUE
CBOWCTBA U3YYa€MBbIX BEILECTB.

JlabopaTopHnsliii skcriepuMenT. 1. [Ipumeps! huzndeckux sisnenuil. 2. [Ipumepsr
XUMu4eckux peakiuil. 3. Paznenenue cmeceid. 4. Ilpu3Haku U ycCIOBUS TE€UEHUS
XUMHYECKUX peakuuil. 5. Tunbsl xuMuyeckux peakiuii. 6. CBOMCTBa U B3aMMOCBSI3U
OCHOBHBIX KJIACCOB HEOPraHUYECKUX COEAUHECHUH. 7. DaKTOpbI, BIHSIOLIME HA
CKOPOCTh XUMHMYECKMX peakiuid. 8. CBoicTBa cojeil, KMCJIOT U OCHOBaHUN Kak
ANEKTPOUTOB. 9. ONBITHI, WLTIOCTPUPYIONTUE PUZNUECKUE U XUMUYECKHE CBOWCTBA
u3ydyaembiX BemecTB. 10. OnbIThI MO MOJYYEHUIO U3YYEHHBIX BEIIECTB.

Pacuernbie 3amaun. 1.BpluncieHME OTHOCUTENBHOM MOJIEKYJSIDHOM U
MOJISIPHOM MacChI BEILIECTBA 110 €ro XuMudeckoi hopmyiie. 2. Pacuet MmaccoBoi 1071
XMMHUYECKOrO 3JIEMEHTA B COEAUMHEHUU. 3. Pacuer MacCoOBOM 0JIM PaCTBOPEHHOTO
BEIIIECTBA B pacTBOpe. 4. BruncCieHns MO XMMHYECKUM YPAaBHEHHUSIM MAacCChl WM
KOJIMYECTBA BEIIECTBA OJHOIO M3 YYACTBYIOIIMX WJIA MOJYYAKOIIUXCS B PEAKIIMU
COEAMHEHNH 10 U3BECTHOM MACCE WJIM KOJIMYECTBY BELIECTBA IPYTOr0 COCTUHEHUSI.

[TpumepHbIe 00BEKTHI SKCKypcuid. My3en MUHEPaJIOTHYeCKUe, KpaeBeTuecKue,
XyJOKECTBEHHbIE, = MEMOPHUAIBHBIE MY3€H  BBIJAIOLIMXCS  YYEHBIX-XHUMHUKOB.
Xumudeckre J1aboparopur 00pa30BaTENLHBIX YUYPSKICHHH CPEIHEr0 M BBICIIETO
npodeccuoHanbHOro 00pa3oBaHusi (yuyeOHblE M Hay4yHbIE), HAyYHO-MCCIIEOBA-
TEJIBCKUX Opranu3anuidi. BojoouncTHbie cOOpyKeHUsI. DKCKYPCUU B PUPOY.



[TpumepHbIe HampaBiIeHUs MPOEKTHON AEATEIbHOCTH oOydaromuxcs. 1. Pabora
C UICTOYHUKAMH XUMHYECKON HHPOPMAIH — HCTOPHYECKUE 0030pbI CTAHOBIICHHS U
Pa3BHUTHUSI U3YYCHHBIX TIOHSTHI, TEOPHI, 3aKOHOB; )KU3Hb U JIESITEILHOCTh BBIIAIO-
IUXCSI YYCHBIX-XUMHUKOB. 2.AHaIMTHYECKAE 0030pbl MH(OpPMAIMH TI0 PEIICHHIO
OTIPEAETICHHBIX HAYYHBIX, TEXHOJOTMYECKUX, MPAKTUUYECKUX MpodieM. 3. OBnageHue
OCHOBaMH XHMMHU4YecKoro aHamuza. 4. OBJajeHHe OCHOBAMU HEOPTaHUYECKOTO
CHHTE3a.

OCHOBHOE COJIEPXKAHUE Ha ypo8He 0CHOBHO20 00uje20 00pazoeanis

8 knacc

Brenenue

[IpenMer xumuu. MeTo/ibl MO3HAHUSI B XUMUU: HAOIIOJICHUE, IKCIICPUMEHT,
MojenupoBaHue. VICTOUHUKY XUMUYECKOW MHMOpMaIK, ee MoJTyYeHUe, aHaIu3 U
IIPE/ICTaBIICHHUE €T0 Pe3ynbTaToB. [IOHATHE 0 XMMUYECKOM 3JIeMEHTE U (popMax ero
CYILIECTBOBAHMS: CBOOOJHBIX aTOMax, IMPOCTBIX U CIOXHBIX BEIIECTBaX.
[IpeBpamenus BemiecTB. OTIMUNE XUMUYECKUX PEAKIUN OT (PU3UUYECKUX SIBJICHUM.
Ponp xuMuu B ku3HU denoBeka. XeModunus u xemopodbus. Kpatkue cBenenus us
VCTOPUU BO3HUKHOBCHHUS U Pa3BUTUSA XUMHHU. POJb OTEYECTBEHHBIX YYEHBIX B
CTaHOBJICHUM XMMHUYECKoW Hayku — paboTel M. B. JlomonocoBa, A.M. bytnepoga,
1. . MenpaeneeBa. XUMHUYECKasl CHMBOJIMKA. 3HAKU XHMHUYECKHX JJIEMEHTOB U
MIPOUCXOXK/ICHUE UX Ha3BaHUU. XuMuueckue GopmMyibl. MHIEKCH U KO3(DPUIIUESHTHI.
OTHOCHTENBHBIE AaTOMHAs U MOJIEKYJIsIpHAs Macchl. [ IpoBeaenue pacueToB MacCoOBOM
JIOJIM XUMHUYECKOTO JIEMEHTA B BEIIECTBE Ha OCHOBE ero Gpopmyisl. [leproauueckas
cucremMa xumuueckux dneMeHToB [[. M. MenneneeBa, ee CTpykTypa: Maible U
OoJsiblllie TEpPUOABI, Tpynmnbl W mnoArpynmnbl. Ilepuoguueckass cucremMa Kak
CIIPaBOYHOE TTOCOOME MIJIs TTOJIYYCHUS CBEJICHUN O XUMUYECKUX DJIEMEHTAX.

Hemonctpanuu. 1. Mogenu (mapoctepxkueBbie u Crroapra—Dbpurieba)
PAa3IMYHBIX IPOCTHIX U CIIOKHBIX BELIECTB.

2. Konekuus CTEKJITHHOM XUMUYEeCKOM nocyabl. 3. Kosuiekuusi MmaTepuanoB
Y U3JIeJIUM M3 HUX Ha OCHOBE aatoMuHus. 4. BzaumojeiictBue Mpamopa ¢ KUCJIOTOU
Y IOMYTHEHUE U3BECTKOBOM BOJIBI.

JlabopaTtopubie onbiThl. 1. CpaBHEHHE CBONCTB TBEP/ABIX KPUCTATUTMYECKUX
BEIIECTB U PacTBOPOB. 2. CpaBHEHHME CKOPOCTH MCIAPEHUS BOJIbI, OJCKOJOHA W
ATUJIOBOTO CIIUPTA C PUIBTPOBAIBLHON OyMaru.

Tema 1. ATOMBI XUMHUYECKHUX 3JIEMEHTOB

AToMbl Kak ¢dopma CYIIECTBOBaHUS XHUMHYECKUX dJIEeMEHTOB. OCHOBHBIC
CBEICHUS O CTPOCHUM aToOMOB. JlOKa3aTelbCTBA CIIOKHOCTH CTPOEHUS AaTOMOB.
OmneiTel Pezepdopna. [InanerapHas Mojiesib CTPOSHHUS aTOMa.

CocTtaB aTOMHBIX SI7IEP: NPOTOHBI, HEUTPOHBI. OTHOCUTEIbHAS ATOMHAs Macca.
B3anMocCBs3b NOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAs Maccay.

M3meHenue dYmncia MPOTOHOB B sApe aTroMa — OOpa3oBaHHWE HOBBIX
XUMHUYECKUX JJIEMEHTOB.



M3MeHeHne yucina HEUTPOHOB B SApe aromMa — OOpa3oBaHHE H3OTOIOB.
CoBpeMEHHOE OMNpEACICHNUE TOHATUS «XUMHUYECKHM dIeMEHT». M30Tombl Kak
Pa3HOBUJAHOCTH aTOMOB OJTHOTO XMUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHHUE DJJIEKTPOHHBIX YPOBHEH aTOMOB XHUMHYECKUX
3JIEMEHTOB MaJIbIX NMEpHOI0B. [ToHATHE O 3aBEPIICHHOM 3JIEKTPOHHOM YpPOBHE.

[lepuomnueckasa cucremMa xumudeckux diemeHToB [[. M. MenneneeBa u
CTPOCHHE aTOMOB — (PU3UYECKUM CMBICII MOPSIKOBOTO HOMEpa JIEMEHTa, HoMepa
TPYIIbI, HOMEpa Nepuoa.

N3MeHeHne uucna 3JIEKTPOHOB HA BHEIIHEM AJIEKTPOHHOM YPOBHE aroma
XUMHYECKOTO 3JIEMEHTa — 00pa30BaHUE MOJOXKHUTEIBHBIX U OTPUILIATEILHBIX HOHOB.
Nonwl, 006pa3oBaHHBIE aTOMaMH METAUIOB M HEMETAIOB. [Ipu4uHBI M3MEHEHUS
METaJUTMYECKNX U HEMETAITMIECKUX CBOMCTB B Meproaax u rpymnmnax. ObpasoBanue
Oounapubix coeauHeHuil. [lonstue 06 nonHoi cBsizu. Cxembl 00pa30BaHUS HOHHOM
CBSI3H.

B3aumojeiicTBie aTOMOB  2JIEMEHTOB-HEMETAJNIOB MEXKIy CcOoOOH —
o0pa3oBaHHE JIBYXaTOMHBIX MOJIEKYJI IMPOCTHIX BemlecTB. KoBayieHTHAs HEMoOJISIpHAs
XUMHYECKasi CBS3b. DJIGKTPOHHBIE M CTPYKTYpHBIE ¢dopmylbl. B3anmonericTBue
aTOMOB HEMETAJJIOB MEXAy co0ol — oOpa3oBaHue OWHAPHBIX COCIMHEHUU
HEMETAJIJIOB. DJIEKTPOOTpUIIATeIbHOCTh. KoBasieHTHast nossipHas CBsizb. [loHsATHE O
BaJICHTHOCTH KaK CBOMCTBE aTOMOB 00OPa30BhIBaTh KOBAJICHTHBIC XUMHUYECKHUE CBS3U.
CocraBnenue ¢GopMysn OWHApHBIX COCIMHEHUM IO BaJeHTHOCTU. HaxokxneHue
BAJICHTHOCTH 1O (popMyJie OMHAPHOTO COETUHEHUS.

B3aumoneiicTBue aTroMOB METAIOB MEXIy coboii — oOpa3oBaHue
METAJUIMYECKUX KPUCTAILIOB. [ IOHATHE O METAIITNYECKON CBS3H.

Hemonctpaunu. Mojenn aToMOB XMMHUYECKHX 3JeMEHTOB. [lepunonnueckas
cucteMma xummudeckux snementoB [[. . MenneneeBa (pa3nuunbie Gopmabl).

JlaGopatopuble  ombITBI. 3. MojgenupoBaHue MNPUHIMINA  JCHCTBUS
CKaHUPYIOIIETO0 MHUKpockoma. 4. HW3roToBneHue Mojened MOJeKyJl OWHApHBIX
coeaquHeHun. 5.  H3roroBneHue  MOJENH, WUIIOCTPUPYIOLIENM  CBOKCTBA
METAJIJIMYECKOMN CBSI3H.

Tema 2. IIpocTbie BeliecTBa

[Toso)keHre METALIOB U HEMETAJIOB B [ leproanyeckon cucteMe XuMHUYECKUX
3JIEMEHTOB

JI.. MenneneeBa. Baxkneliime npocThie BelleCTBA — METAJIbI (3KeJe30,
QTIOMUHUMN, KalblMi, MarHuii, HaTpuii, kanuii). OOmue Quznueckue CBONCTBA
MeTaJJIOB. BakHeilire mpocThie BellecTBa-HEMETalbl, 00pa30oBaHHbIE aTOMaMu
KHCJIOpoAa, BOAOpOAa, a30Ta, cepbl, (ocdopa, yriepoma. Moliekylbl HTPOCTHIX
BEIIIECTB-HEMETAINIOB — BOJIOPOAA, KUCJIOPOJa, a30Ta, TAJIOreHOB. OTHOCHUTEIbHAS
MosiekyisipHass Macca. CHIoCOOHOCTh aTOMOB  XMMHMUYECKHUX  DJIEMEHTOB K
00pa30BaHUIO HECKOJBKHX TIPOCTBIX BEIIECTB — QJUIOTPOINHS. AJIIOTPOITHBIC
Moaudukamuu Kuciopoaa, ¢ocdopa, oioBa. MeTaTUIECKUE U HEMETAITUYECKHE
CBOMCTBA MPOCTHIX BeleCTB. OTHOCUTEIBLHOCTH ATOTO MOHATHS.

Uucno Asoraapo. KomumuectBo BemectBa. Monbs. MousipHas Macca.
Momsipabiii  00beM  Ta3000pa3HbIX BemecTB. KpaTHble eIUHUIBI HU3MEpPEHUs
KOJIMYECTBA BEIIECTBA — MWUIMMOJb M  KWJIOMOJIb, MWUIUMOJIApHAs W



KHJIOMOJISIPHASE MacChl BEIIECTBA, MWUIMMOJSIPHBIA W KUJOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIECTB.

PacueTsl ¢ UCHIONB30BAHUEM TMOHATUNA «KOJMYECTBO BEIIECTBA», «MOJSpHAs
Maccay, «MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTaIpO».

Hemonctpanuu. [Toxyyenue ozona. OOpasiibl 6€10ro U ceporo ojioBa, 6e10ro
u kpacHoro ¢ocdopa. HekoTopble MeTauibl 1 HEMETAJUIbI C KOJIMYECTBOM BEIlleCTBa
1 Monb. MonsipHbIif 00beM ra3000pa3HbIX BELIECTB.

JlaGopaTopubie ombIThL. 6. O3HAaKOMIJIEHWE C KOJUICKIIMEH MeETaluioB. 7.
O3HaKOMIIEHHE C KOJUICKIIUEH HEMETAJIIOB.

Tema 3. CoemHEHUS] XUMUYECKUX 3JIEMEHTOB

Crenenb oxkucieHusi. CpaBHEHHE CTENEHU OKHCJICHUSI U BaJCHTHOCTH.
OnpeneneHue CTENEHU OKHUCICHUS DJIEMEHTOB B OWHApPHBIX COCIUHECHUSIX.
Cocranenue hopmya OMHAPHBIX COSAMHEHUH, OO CIOCO0 X HAa3BaHUM.

bunapHbie coeAMHEHUS METAUVIOB W HEMETAJJIOB: OKCHU[bI, XJIOPHUIBI,
cynbuabl u np. CocraBienne ux (Hopmyi. buHapHbIe COEIUHEHUS HEMETAJUIOB:
OKCH/IBI, JIETYYHE BOJIOPOJIHBIE COEMHEHHUS], NX COCTaB U Ha3BaHus. [IpencraBurenu
OKCHJIOB: BOJQ, YIJIEKHCIbIA ra3, HeramieHas H3BecThb. l[IpeacTaBUTeNnH JEeTydyux
BOJOPOJHBIX COCIMHEHUI: XJIOPOBOAOPO] U AMMHUAK.

OcHoBaHMSsl, X COCTaB M Ha3BaHUsi. PacTBOPUMOCThP OCHOBaHUW B BOJE.
[IpeacraBuTenu mienoyeit: TUAPOKCUABI HATpUsl, Kaiud W Kaibius. [lonsTtue 06
WHJIUKATOpaX U KAYECTBEHHBIX PEAKITUSX.

Kucnotsl, ux coctaB u Ha3zBanusi. Knaccudukamus xucnot. [IpencraBurenu
KHUCJIOT: CEepHasi, cojisiHasi, a3oTHas. [loHsiTue o mikane kucimoTHOCcTH (mikana pH).
N3MeHeHne okpacKku UHAUKATOPOB.

Conu Kak MOpOU3BOAHBIE KHCJIOT U OCHOBAaHUM, HUX COCTaB M Ha3BaHWI.
PactBopumocTs cosied B Boje. [IpencraBuTtenu coieit: XJI0pu HaTpusi, KapOoHAT U
docdat KampIus.

AMopdHBIE U KPUCTAUTMYECKUE BEIIECTBA.

MexXMONEKYIIApHBIE B3aUMOJECUCTBUA. THIBI KPUCTAUIMUYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAINIMUYECKUX PEIIETOK.

Uucteie BemecTBa U cMecu. [Ipumepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX
cmeceit. CBoCTBa YMCTHIX BelIeCTB U cMecel. x coctaB. MaccoBasi u o6beMHast
JOJIM KOMIIOHEHTA cMecH. PacueTsl, CBSI3aHHbBIE C UCIIOJIB30BAHUEM TTOHATHUS «HOJISD.

Hemonctpauuu. OOpa3ibl OKCHIIOB, KHCIOT, OCHOBaHMM M coijieil. Mogenu
KpUCTAJUIMYECKUX PEIIETOK XJOpWJa HaTpus, anMasa, okcuaa yraepojpa (IV).
KucnotHo-1enounble MHANKATOPHI, U3MEHEHUE UX OKPACKH B Pa3UYHBIX Cpeaax.
YHuBepcanbHbIN HHIUKATOP U U3MEHEHHUE €T0 OKPACKH B pa3InuHbIX cpenax. [llkana
pH.

JlaGopatopubie ombITHl. 8. (O3HAKOMJICHHWE C KOJUICKIIUEH OKCHIOB. 9.
O3HaKkOMJIEHHE CO CBOMCTBAMH aMMHAKa.

10. KauectBeHHass peakiusi Ha yriekuciabld ra3. 11. Onpepenenue pH
PacTBOPOB KUCJOTHI, IIEJIOYU U BOJIBI.

12. Onpenenenve pH AMMOHHOTO M SIOJIOYHOTO COKOB Ha Cpe3e IUIOJ0B. 13.
O3HaKOMIIEHHE C KOJUIEKIIUEN COJIEH.



14. O3HaKOMJIEHHE C KOJUIEKIMEN BEIIECTB C PA3HBIM TUIIOM KPUCTANINYECKON
pemeTku. M3rotoBieHne Moiesield KpUCTALTNYECKUX pemeTok. 15. O3HakoMiieHue ¢
00pa31oM ropHOM MOPO/IBI.

Tema 4. I3MeHeHus NpOUCXOAsIIUE C BEIIECTBAMU

[loHATHE SBICHUI, CBSA3AaHHBIX C W3MEHEHHUSIMHU, MPOUCXOISIINMU C
BEILIECTBOM.

SIBneHuUs, CBSI3aHHBIE C U3BMEHEHUEM KPHUCTAIUINYECKOTO CTPOEHHUSI BEIIECTBA
IIPU MOCTOSIHHOM €ro cocraBe, — (u3nueckue siBieHus. OU3nyeckue sBICHHUS B
XUMUHU: JUCTWUISUUSA, KPUCTAJUIM3ALMs, BBIIAPUBAHUE W BO3TOHKA BEIIECTB,
¢unbTpoBaHKe U NEHTPUDYTUPOBAHHE.

SBneHus, CBsA3aHHBIE C M3MEHEHHEM COCTaBa BELIECTBA, — XHMHYECKHE
peakuuu. Ilpu3Haku W ycinoBHs NPOTEKAaHWs XWMHUYECKHX peakiui. Beraenenue
TEIUIOTHl U CBeTa — peakuuu ropenus. [loHsTHEe 00 5K30 - M IHIOTEPMHUUECKHUX
peaKkusx.

3aKOH COXpaHEHUs MacChl BEIIECTB. XHWMHUYECKHE YpPAaBHEHHs. 3HauCHUE
UH/IEKCOB U Koa(pumeHToB. CocTaBieHUE YPaBHEHUN XUMUYECKUX PEaKLUi.

PacueTsl M0 XMMHMYECKUMM ypaBHEHUsIM. PelieHue 3anad Ha Haxo0KJIECHUE
KOJINYECTBA, Macchl WM O0ObEMa MPOAYKTa peakUuu MO KOJIWYECTBY, Macce WM
00BEMyY MCXOJIHOTO BellecTBa. PacueTsl ¢ MCHOIb30BaHUEM MOHATHUS «IOJIS», KOTAa
UCXOJHOE BEIIECTBO JAaHO B BHUJAE pacTBOpa C 3aJaHHOM MacCOBOM J10JeH
PAcCTBOPEHHOIO BEILIECTBA WJIA COJNEPKUT OMPEACIICHHYIO JTOJIIO PUMECEH.

Peaknun paznoxenus. [IpencraBiieHne 0 CKOPOCTH XMUMHUYECKHUX pPEAKIUU.
Karamuzaropel. ®epmentel. Peakumu  coenunenusa. Karanutuueckue
HEKATAIUTUYECKHE pPEaKIuu, OOpaTUMble M HEOoOpaThMble peakuuu. Peakuuu
3aMelleHus. P akTHBHOCTH METaJIOB, €r0 UCIOJIb30BaHUE ISl TPOTrHO3UPOBAHUS
BO3MOXHOCTH TMPOTEKAHMUSI PEAKUUN MEXKIYy MeTaJIaMU U KHUCJIOTaMH, PEaKIHi
BBITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEN APYIrMMHU MeTauIaMu. Peakuyu
oOmena. Peakiuu HeWTpanuzanuu. YCIOBUS TPOTEKAaHUS peakiuii oOMeHa B
pacTBOpax A0 KOHLA.

Tunbel XUMHYECKUX pEaklUud Ha IPUMEPE CBOWCTB BOAblL. Peaknwus
Pa3I0KEHNs] — BJIEKTPOJIN3 BOJbI. Peakinu coeIMHEHNS] — B3aUMOJICHCTBUE BOBI
C OKCHJaMH METAJIJIOB U HEMETAJJIOB. Y CIIOBUE B3aUMOJIEUCTBUS OKCUA0B METAIIJIOB
M HeMeTauioB ¢ Bojaou. lloHsTthe «ruapokcuae». Peaknuu 3aMmenieHus —
B3aMMOJICCTBHE BOJIbI C MEeTAJIIaMU. Peakuinn oOMeHa — ruAposin3 BELIECTB.

Hemonctpauuu. [Ipumeps! pusndeckux siBICHUI: a) MaBieHue napaduna; 0)
BO3TOHKAa MoJa MM OEH30MHOM KUCIOTHI; B) pACTBOPEHUE OKPALIEHHBIX COJEH; T)
i dy3uss TyMIMCTBIX BELIECTB C TOpALIEH JAMIIOYKM HakanuBaHud. [Ipumepsl
XUMUYECKUX SIBJICHUM: a) TopeHue Maruus, Gocdopa; 0) B3auMoAeHCTBUE CONSTHOMN
KHUCIOTBl C MPaMOpPOM WA MeJIoM; B) moiydeHue ruapokcuaa meau (II); )
PacTBOPEHHE MOJYYEHHOIO TMAPOKCHAA B KHCIIOTaX; /) B3aUMOJCHCTBUE OKCHJIA
Menu (I1) ¢ cepHOM KUCTOTOM MPY HATPEBAHUU; €) Pa3JIOKEHHUE TIEPMAaHraHaTa KaJus;
) pa3joKEHHUE NEPOKCHUIA BOAOPO/Ia C MMOMOIIBIO TUOKCHIA MapraHia U Karajasbl
KapTodessi Wi MOPKOBH; 3) B3aUMOJICICTBHE pa30aBiICHHbBIX KUCIOT C METAJIIIaMH.

Jlabopatopubie onbiTel 16. [IpokanuBanue Meau B MjIaMeHU CIIUPTOBKH. 17.
3amenieHrne Menu B pactBope xiopuaa meau (I1) sxenezom.



Tema 5. IIpaktukym1.

[Ipocrenimme onepanuu ¢ BEMIECTBOM

1. IlpaBuyia TexHUKH O€30MACHOCTU MPHU pabOTe B XMMHYECKOM KaOWHETE.
[Ipuembl oOpamieHust ¢ JabOpaTOPHBIM OOOPY/IOBAaHUEM U HArpeBaTeIbHBIMU
npubopamu. 2. Habmonenus 3a n3MEHEHUSIMU, TIPOUCXOJIAIIMMU C TOPSIIIIEH CBEUO,
U UX OINHUCcaHue (JOMAIIHUMA SKCIEPUMEHT). 3. AHaJIU3 TOYBBI U BOABI (JOMAIIHUN
skcriepuMenTt). 4. IlpusHaku xumuyeckux peakuuid. 5. IlpuroTtoBienue pactBopa
caxapa M pacueT ero MaCCOBOU JI0JIM B pacTBOPE.

Tema 6. PactBopenue. PactBopsl. CBOMCTBA PaCTBOPOB AJIEKTPOJIUTOB

PactBopenue kak ¢Qusuko-xumudeckuii mpouecc. [lonstue o ruaparax u
Kpuctaoruaparax. PactBopumocTts. KpuBble pacTBOPUMOCTM Kak MOJIEIb
3aBHCUMOCTH PACTBOPHMMOCTH TBEPJBIX BEIIECTB OT TemmepaTrypsl. HaceleHHsie,
HEHACBIILICHHBIC U TIEPECHIIICHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB JIJIsi MPUPOBI U
CEJIBCKOr0 X0O35MCTBA.

[TonsitTue 00  DJIEKTPOIUTHUECKOM  JTUCCOIMAIMHU.  DJIEKTPOJIUTHI U
HEDJICKTPOJIUTHI. MeXaHU3M QUCCOLUALMN AIIEKTPOIUTOB C PA3IMYHBIM XapaKTEpOM
cBs3u. CreneHbp HJIEKTpoIUTHUEeCKOM auccouuanuu. CuibHble H  clla0ble
3JIEKTPOJIUTBHIL.

OCHOBHBIE TIOJIOKEHHSI TEOPUU IIEKTPOJIUTHUECKON nucconuranuu. Monusie
ypaBHEeHUSs peakiuii. Peakiium oOMeHa, uaymme 10 KOHIA.

Knaccudukanys noHOB U MX CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jluccomuanus KUCIoT U UX CBOWCTBA B CBETE
TEOPUU BJEKTPOJUTUUECKON ITUCCONMALMU. MOJIEKYISIpHBIE U MOHHBIC YPABHEHUS
peakumii. B3auMoJelCcTBHE KHUCIOT C METaulaMH. OJIEKTPOXUMHYECKUU Ppsif
HANPSDKEHUM  METAUIOB. B3anMoAeHCTBHE KHCJIOT € OKCHUAAMHU METAJIOB.
B3auMogeilicTBue  KHCIOT € OCHOBAaHMSIMH  —pEaKLUsl  HEUTpaTW3alNH.
B3aumogeiicTBue kuciot ¢ consmu. Mcnonb3oBanre TabIUIBI paCTBOPUMOCTH ISt
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KHCIIOT.

OcHoBanwus, ux kinaccudukanus. Juccoruaius OCHOBaHUN U MX CBOWCTBA B
CBETE€ TEOPHUM DJIEKTPOJHMTHUECKON IHCCOLMAlMU. B3anMoaencTBue OCHOBAHUN C
comsamu. lcnonb3oBaHue TaOMMIBI  PACTBOPUMOCTH I XapPaKTEPUCTUKH
XHUMHUYECKUX CBOWMCTB OCHOBaHHMM. B3aumMmojencTBue 1mieaodeil ¢ OKCHUAAMU
HEMETAJIJIOB.

Conu, Ux auccouuanyss U CBOWCTBA B CBETE€ TEOPUH DIIEKTPOJIUTHYECKOU
nucconuanuu. BzaumosencTBue coieil ¢ MeTauiaMu, 0OCOOCHHOCTH 3TUX PEaKIU.
B3aumogeiictBue coneil ¢ consimu. Mcnonb3oBaHnue TaOnMIbI paCTBOPUMOCTH IS
XapaKTEPUCTUKH XUMUYECKUX CBOMCTB COJIEH.

O6o061IeHne cBeIeHn 00 OKCHUIax, UX KiIaccu(uKauu U CBOMCTBAX.

['eneTnyeckue psabl MeTaUla U HeMeTaula. ['eHeThdeckasi CBSI3b MEXIY
KJIACCaMH HEOPraHWYECKHUX BEIIECTB.

OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

Omnpenenenue cTeneHed OKUCICHUS IS DJIEMEHTOB, 00Opa3yIONIUX BEIIECTBA
pa3HbBIX KiaccoB. Peakiuu moOHHOTO 0OMEHa M OKHCIHMTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu. OKUCIUTENb U BOCCTAHOBHUTENIb, OKHUCJIEHHE U BOCCTAaHOBIICHHUE.



CocraBieHue ypaBHEHUW OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA METOJ0M
AJIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEHIECTB — META/UIOB U HEMETAJUIOB, KUCIIOT U COJIEH B
CBETE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.

JlemoHcTpanum. HcneiTanue BCIIICCTB u UX  pacTBOpOB  Ha
3JIEKTPONPOBOAHOCTh. 3aBUCUMOCTh 3JIEKTPONPOBOJHOCTA YKCYCHOM KHCIIOTHI OT
KOHIIEHTpalMU. JIBMKEHHE OKpAII€HHBIX HOHOB B JJIEKTPUYECKOM  IIOJE.
B3anmoseiicTBrEe IMHKA C CEpPOit, CONSIHOM KUCIO0TOH, xsopuaoMm meau (I1). 'openue
Maraus. BzauMoaencTBre XJIIOpHOU U CEPOBOIOPOIHOM BO/IBL.

JlaGopatopHubie omnbiTel 18. B3ammojeiicTBie pacTBOPOB XJIOpHa HATPUS U
HuTpara cepedpa. 19. [lomyuenne HepacTBOPUMOTO TUAPOKCHIA U B3aUMOICHCTBHIE
ero c¢ kucinoramu. 20. BzaumojeiicTBue KHUCJIOT ¢ OCHOBaHusMu. 21.
BzaumojelicTBUe KHCIOT ¢ OKCHJIaMH MeETajjaoB. 22. B3aumojeiicTBHE KHCIIOT C
MeTauiamMu. 23. B3zaumMoaelcTBre KUCIOT ¢ coaMu. 24. BzanmoiencTBre menouen
¢ kucioramu. 25. BzamMonaelcTBHE MICI0YeH C OKCHAAMH HEMETalJIoB. 26.
B3aumoneiictBue menouei ¢ consimu. 27. [lonydenne u cBOMCTBa HEPACTBOPUMBIX
ocHoBaHui. 28. BsanmMmojelicTBHE OCHOBHBIX OKCHIAOB C KucCJIoTamMH. 29.
B3aumMojeiicTBie OCHOBHBIX OKCHIOB ¢ Boaou. 30. B3ammojeicTBHE KHCIOTHBIX
OKCUJ0B c mienouaMmu. 31. B3amMonelcTBHE KHCIOTHBIX OKCHIOB C BOJOM. 32.
BzaumopetlicTBue cosell ¢ kuciaotaMu. 33. BzaumMoaeiicTBre coier ¢ meioyamu. 34.
BzaumogeiictBue coseir ¢ comsamu. 35. B3amMmoneincTtBue pacTBOPOB COJIEH C
MeTaJlJIaMHu.

Tema 7. IIpaktukym 2. CBOKMCTBA PaCTBOPOB JJIEKTPOJIUTOB

1. Monnuble peakiuu. 2. YcnoBUsA TEYEHUS XMUMHUYECKMX PEAKIHN MEXKITY
pacTBOpaMHu 3JIEKTPOJIUTOB A0 KOHIA. 3. CBOMCTBA KUCIOT, OCHOBAaHUM, OKCUJIOB U
cousieil. 4. PenieHne SKCriepuMeEHTaNbHBIX 3a4a4.

[Tpu 1ByX4acoBOM IUTAaHUPOBAHUHU ITPOBOJIUTCS TOJIBKO IIPaKTUUECKas paboTa
4,

PesepBHoe Bpemss — 3 4. (BO3MOXKHOE HCIIOJB30BAaHUE: TPOCKTHAs

NeSITeTbHOCTD )



