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1. HIOACHUTEJIBHAA 3AIIMCKA

1.1 Obwana xapakmepucmuka npozpammul

[IporpaMma 1O XMMHMM JUIi OCHOBHOHM IIKOJBI MpeAHAa3HauY€Ha s
oOyuaromuxcst 8  knacca  ['ocyqapCTBEHHOro  OHOJPKETHOTO  HETHIIOBOTO
00pa30BaTEeNbHOIO  YYpPEXKAEHUS JETCKHI  030pOBUTEIBHO-00pAa30BaTEIbHBIN
TypucTuueckuil 1eHTp «bantuiickuii Geper» OOmeoOpazoBaTelbHas IIKOJIA —
UHTEPHAT, U3YYarOINX IPEeIMET XUMHUSL.

o IIporpamma cocraBneHa Ha OCHOBe @DyHIAMEHTAIBHOIO spa
cojJiepkanus 001iero oopa3oBanusi, TpeOOBaHUM K pe3yJbTaTaM OCHOBHOTO OOIIETO
oOpa3oBaHUsl, NpeICTaBICHHbIX B dDenepaJlbHOM TrOCYJIapCTBEHHOM CTaHJApTe
o0miero oOpa3zoBaHusi BTOPOTO TMOKOJIEHHS U MIPUMEPHOM MPOTrpamMMbl 10 OHMOJIOTHH.
B Hell Takke y4MTHIBAIOTCS OCHOBHBIE MJIEU U MOJIOKEHUS MPOTPaMMbl pa3BUTHS U
(opMUpPOBaHHS YHUBEPCAIbHBIX YYEOHBIX JAEMCTBHI [UII OCHOBHOTO OOIIEro
oOpa3oBaHMsl, IPEEMCTBEHHOCTh C IIPOrpaMMOIl Ha4aJIbHOTO 00I1ero o0pa3oBaHMUsL.
JanHast pabodasi mporpaMma OpPHEHTHPOBAHA Ha HUCIOJb30BaHUE YYEOHHMKOB IIO
XUMHHU U yueOHO-MeToanueckux nocoouit YMK, co3naHHBIX KOIJIEKTHBOM aBTOPOB
o pykoBojictBoMm O.C.I"'aGpuensiHa.

[TporpaMMa BKJIFOUAET YETHIPE pazjiena:

o «[losicHuTeNnbHAS 3aIUCKay», TJE OXapaKTEPU30BaH BKJIAJA MpeaMeTa B
JOCTH)KEHHUE 1eJIel OCHOBHOrO 0011ero oOpa3oBaHMs; CPOpPMYIUPOBAHbI LETU U
OCHOBHBIEC PE3YJIbTAThl U3yYEHUS TpeaMeTa OUONIOTUH Ha HECKONBKUX YPOBHAX —
JUYHOCTHOM, METampeIMEeTHOM M MPEeIMETHOM, JaeTcs o0Ias XapakTepHUCTHKa
Kypca, ero MecTa B IpUMEPHOM Y4eOHOM ILJIaHeE.

o «OCHOBHOE cOZIepKaHUEY, TI€ IPEACTABICHO U3y4aeMOe COJIepKaHuE,
00BEIMHEHHOE B CO/IepKATEIbHbIE OJIOKH.
o «Temarnueckoe MIaHUPOBAHKEY, B KOTOPOM JIaH MEpeYeHb TEM Kypca U

YUCJIO y4E€OHBIX YacOB, OTBOJMMBIX HAa HM3yUYEHHE KaXJOW TEMbl, MpPEJCTaBJICHA
XapaKTEPUCTHUKA OCHOBHOTO COJEP>KAHHMSI TEM M OCHOBHBIX BUIOB JE€ATEIBbHOCTH
y4eHHKa (Ha YpOBHE YYEOHBIX JAEHCTBUIA).

o «Y4eOHO-METOANYECKOE M MaTepUabHO-TEXHUUECKOe obOecreueHune
00pa30BaTeNbHOrO MPOLIECCay, T1Ie AAeTCs XapaKTepUCTUKa HEOOXOIUMBIX CPEICTB
oOyueHuss U Yy4yeOHOro oOOpyHOBaHUS, OOECHEUMBAIOIINX PE3yIbTaTUBHOCTD
npenojaBaHus OMOJIOTUH B COBPEMEHHOM LIKOJIE.

o OO6mue 1enu OCHOBHOIO oOmIero oOpa3oBaHUs C y4E€TOM CHEelU(PUKH
Kypca XUMUHU
o Lenu xuMuyeckoro oOpazoBaHusl B OCHOBHOM 1IKOJI€ (OPMYITUPYIOTCS

Ha HECKOJIbKMX YPOBHSX: TJIOOAJBbHOM, METalpEeIMETHOM, JUYHOCTHOM M
NpEeIMETHOM, Ha YpOBHE TpeOOBaHMU K pe3yjbTaTaM OCBOCHHS COJCPIKaHMS
MPEIMETHBIX MPOTPAMM.

o OcHoBHOE 00111e€ 00pa3oBaHUe - BTOPAsi CTYIEHb 00111er0o 00pa30BaHU.
OnHOM M3 BaXHEHIIMX 3a/1ad 3TOTO 3Tala SBISICTCS TOJArOTOBKA OOYJArOIIMXCS K
OCO3HAaHHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO U IPO(ECCUOHATLHOTO ITyTH.
OOyuaroniyecs J0JDKHBI HAYYUThCS CAMOCTOSTEIIBHO CTaBHTh LM M ONPEACIISTH



MyTH UX JTOCTHUKEHUS, UCTIOJIb30BATh TPUOOPETEHHBIN B IIIKOJIC OMBIT IEITEILHOCTH
B pEaJbHOM KU3HM, 3a paMKaMH y4e€0OHOro Mpouecca.

. B cucrteme ecTeCTBEHHOHAYYHOTO OOpa30BaHUS XUMHSI KaK y4eOHBIH
IpeIMeT 3aHUMAET BaKHOE MECTO B MO3HAHUU 3aKOHOB MPUPObI, (POPMUPOBAHUU
HAyYHOU KapTHUHBI MUPA, CO3JaHUN OCHOBBI XUMUYECKUX 3HAHUH, HEOOXOAUMBIX JIJIs
MOBCEAHEBHOM >KM3HU, HABBIKOB 3/JI0pPOBOrO M O€30MACHOrO [IJIsi 4YeJioBeKa M
OKpYXalolllel ero cpeipl o0pa3a *KU3HMU, a TAKKE B BOCIUTAHUU HKOJIOTHYECKOM
KYJIBTYPBL.

. YCnemHocTh U3y4eHUsT XMMHUM CBSI3aHA C OBJAJACHUEM XHMHUYECKHM
S3BIKOM, COOJTIOJIEHUEM MPaBUII O€30MacHOM pabOThI P BBIMOJIHEHUH XUMUYECKOTO
OKCIEPUMEHTA, OCO3HAHWEM MHOTOYMCIEHHBIX CBS3€M XUMHH C JPYTUMHU
IIpeaMETaMH IIKOJIBHOTO Kypca.

. [Iporpamma BKJIIOYAET B C€0s1 OCHOBBI HEOPTAHUYECKOW M OPraHUYECKON
XuMuu. ['TTaBHOM wujeed mporpaMMbl SIBISIETCS CO3/1aHHE 0a30BOr0 KOMIUIEKCA
OTIOPHBIX 3HAHUU MO XUMUU, BHIPAKEHHBIX B (OpME, COOTBETCTBYIOIICH BO3pACTy
00yJarommxcs.

. B coxepkaHuM NaHHOTO Kypca IIPEICTaBIIEHBI OCHOBOIIOJArarolye
XUMHYECKUE TEOPETUYECKUE 3HAHMSA, BKIKOYAIOIINE U3YYEHUE COCTaBa U CTPOCHUS
BEILIECTB, 3aBUCUMOCTU HX CBOMCTB OT CTPOCHUsA, IPOTHO3UPOBAHUE CBOWCTB
BEILIECTB, MCCIEAOBAHUE 3aKOHOMEPHOCTEM XUMHUYECKUX IPEBpALICHUN U IyTeH
YIPABJICHHS UMU B LIEJIAX MMOJTYyYEHHS BEIIECTB U MAaTEPUATIOB.

. TeopeTnuecKyo OCHOBY M3yYE€HHSI HEOPTAaHUYECKON XUMUN COCTABJISAET
aTOMHO-MOJIEKYJIsIpHOE yueHue, llepmonmuecknii 3axkon .M. MenneneeBa c
KPAaTKMMHM CBEJACHUSIMH O CTPOEHMM AaToMma, BHAAX XUMHUYECKOW CBS3H,
3aKOHOMEPHOCTSX POTEKAHUSI XUMUYECKUX PEAKIIUM.

. B wu3yueHnnm kypca 3HAauWTENbHAs POJIb OTBOJAUTCS XHUMHUYECKOMY
HKCIIEPUMEHTY: MPOBEACHUIO MPAKTUYECKUX U JA0OPATOPHBIX pabOT, OMUCAHMIO
pe3yJbTaTOB YYEHMYECKOTO OSKCIEpUMEHTa, COOJIOACHUI0 HOPM U IPaBUI
6e3omacHoi paboThl B XUMHUECKOM JabopaTopuu.

. Peanuzanus naHHOW mporpamMmbl B Ipolecce OOy4eHHs MO3BOJIUT
0Oy4JaronMMcsi YCBOUThH KIIIOUEBBIC XMMUYECKUE KOMIETEHIIMU U TMOHATH POJIb H
3HAYEHUE XUMUHU CPEU APYIUX HAYK O MPUPOZE.

. N3yuenune npeamera « XuMus» B 4aCTU (POPMUPOBAHUS Y O0yUaIOIIHUXCS
HAy4YHOTO MHUPOBO33PEHUSI, OCBOCHHUS OOILEHAy4YHBIX METOJ0B (HaOJII0JCHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUS MTPAKTUYECKOTO TPUMEHEHUS
Hay4HbIX 3HAaHWI OCHOBaHO Ha MEKIIPEIMETHBIX CBS34X C IpeaMeramu: «buosorus»,
«I"eorpadusy, «Mctopusi», «Jluteparypay», «MaremaTtukay, «OCHOBBI 0€30ITaCHOCTH
KU3HECATETBHOCTHY, «PycCkuil a3b1k», «PDU3UKa», « IKOJOTHU.

Y4yeHuk HAyYUTCH:

. XapaKTepru30BaTh OCHOBHBIC METOABI IO3HAHWSA: HAOIIOJEHHUE,
U3MEPEHUE, SKCIIEPUMEHT;
. OTIMCBHIBATh CBOMCTBA TBEPJbIX, XUIKHX, TIa3000pa3HbIX BEIICCTB,

BBIICIIIA UX CYIIICCTBCHHBIC ITPU3HAKHU,



° PaCKpbIBaTb CMBICJI OCHOBHBIX XWMHWYCCKUX MOHSTUHI «aTomM»,
«MOJICKYJIa», «XUMHUYECKHU QJICMCHT», «IIPOCTOC BCIICCTBO», KCIIOKHOC BCIICCTBO),
«BAJICHTHOCTDL», «KXUMHNYCCKAA PCAKIUA), UCIIOJIb3YA 3HAKOBYIO CUCTCMY XUMHUU,

. PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHS MacChl BEILIECTB, TIOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOU TEOpHH;

. pa3ianyaTh XUMUYECKUE U PU3NUECKHUE SIBICHUS;

. Ha3bIBaTh XUMHUYECKHE 3JIEMEHTHI;

. OTIPE/EIISATh COCTAB BEUIECTB 10 X (HOpMyJiaM;

. ONPENENATh BAJICHTHOCTh aTOMa JIEMEHTA B COCAMHEHUAX;

. ONPENENATh TUIl XUMHUYECKUX PEaKIIN;

. Ha3bIBATh IIPU3HAKYU U YCIOBUS IIPOTEKAaHUS XUMUYECKUX PEAKIIN;

. BBISABIIATDH ITPU3HAKH, CBUACTEIBCTBYIOIINE O IPOTEKAHUY XUMHUYECKON
pPEaKLMH IIPU BBIIIOJHEHUN XUMUYECKOTO OIIbITA;

. COCTaBJIATH (POPMYJIbI OMHAPHBIX COETUHEHMUI;

. COCTaBJISITh YPABHEHUS XUMUYECKUX PEAKIUNA;

. coOmro1aTh MpaBuia 0e30MacHOr paboThI MPU MPOBEIECHUH OIIBITOB;

. M0JIb30BAThCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U MOCYIO0M;

. BBIUMCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacchl
BELECTB;

. BBIUUCIISITH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa o (popmyIie
COEJIMHEHHS,

. BBIYMCIIATH KOJIMYECTBO, 00BEM WIIM MACCY BEUIECTBA MO KOJIUYECTBY,
00beMy, Macce peareéHTOB WJIA MPOIYKTOB PEAKIUY;

. XapaKkTepu30BaTh (U3UUYECKUE U XUMHUYECKHME CBOWCTBA MPOCTHIX
BELIECTB: KUCJIOPOJa U BOJAOPOJIA;

. MoJIy4yaTh, COOMpaTh KUCIOPO U BOAOPOL;

. pacno3HaBaTh OMBITHBIM ITyTEM T'a3000pa3HbIe BEIIECTBA: KUCIOPO/,
BOJOPOL;

. pacKpbIBaTh CMBICII 3aKOHa ABOTapo;

. PACKpBIBATh CMBICI MOHATHH «TETTOBOM 3 (HEKT peakum», «MOJISTPHBINA
00BEMY;

. XapaKTepHU30BaTh (PU3MUECKUE U XUMHUECKUE CBOMCTBA BOJIBI;

. PacCKpbIBaTh CMBICII TOHSATHUS «PACTBOPY;

. BBIYMCIISITH MACCOBYIO JIOJIK0 PACTBOPEHHOTO BELIECTBA B PACTBOPE;

. MPUTOTOBJIATE  PACTBOPBI  C  OMNPEIEIICHHOM  MacCOBOM  JIOJIEH
PacTBOPEHHOIO BEILIECTBA;

. Ha3bIBaTh COEMHEHUS N3YUEHHBIX KJIACCOB HEOPraHUYECKUX BEILECTB;

. XapaKkTepu30BaTh PU3NUECKUE U XUMUUECKHE CBONCTBA OCHOBHBIX
KJIACCOB HEOPTraHWYECKUX BEUIECTB: OKCHUIOB, KUCIOT, OCHOBaHUH, COJIEH;

. ONpENENATh NMPUHAMJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJlaccy
COCJIMHCHHUM;

. COCTaBIISITh  (POPMYJIBI HEOPraHUYECKUX COCOUHEHHH H3y4YEeHHBIX
KJIACCOB;

. IPOBOJUTH  ONBITHI, IMOATBEPKAAKOLIME XUMHUYECKHME  CBOMCTBA

N3YYCHHBIX KJIACCOB HCOPTaHUMYCCKUX BCIICCTB,



° pacino3dHaBaTh OIIBITHBIM IIYTEM pPAaCTBOPbI KHUCJIOT H Hl@JIO‘-ICﬁ 1o
HN3MCHCHHUIO OKPACKHU MHAHUKATOPA,

. XapaKTEepU30BaTh B3aWMOCBS3b MEXKIY KlIacCaMHd HEOPraHUYECKUX
COC/IMHCHMH;

. packpbiBaTh cMbICH [lepuogunueckoro 3akona [[.1. Menzaeneena;

. OOBSICHATh (DU3NUECKUH CMBICI aTOMHOIO (TOPSAKOBOI0) HOMeEpa

XMMHUYECKOTO AJIEMEHTa, HOMEPOB I'PYMIIbI M MEPUOJA B MEPUOIUUECKON CHUCTEME
JI.1. Menneneena;

. OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHMsI CTPOEHHS aTOMOB, CBOWCTB
3JIEMEHTOB B IIPeeax MaJIbIX IIEPUOJI0B U IIaBHBIX MOATPYIIIL,
. XapaKTeprU30BaTh XUMUUECKUE AJIEMEHTHI (OT BOAOPOA A0 KaJbIKsl) HA

OCHOBE HX IIOJOXKEHUS B mnepuoandeckon cucreme JI.M. Menneneesa wu
OCOOEHHOCTEH CTPOCHHUS UX AaTOMOB;

. COCTaBJIATh CXEMbl CTPOEHUS AaTOMOB MepBbIX 20 3JIEeMEHTOB
nepuoandeckon cucremsl .M. Menneneena;

. pacKpbIBaTh CMBICI OHATUN: «XUMUYECKasi CBSA3bY,
«QJIEKTPOOTPHULIATEIILHOCTHY;

. XapaKTepHU30BaTh 3aBUCUMOCTh (DU3NYECKUX CBOMCTB BEIIECTB OT THIIA
KPUCTAJUTMYECKOM PEIICTKH;

. ONPEAETATh BUJl XUMHUYECKOM CBSI3M B HEOPraHUYECKUX COCTUHEHUSX;

. n300pakaTb CXEMbl CTPOCHHS MOJIEKYJI BEIIECTB, OOpa30BaHHBIX
Pa3HBIMU BUJIAMU XUMHUUYECKHUX CBA3CH;

. pPacKphIBaTh  CMBICI  TOHATHH  «HOH», «KaTUOH», «AHUOHY,
«QJICKTPOJIUTBI»Y,  «HEICKTPOJUTBD»Y,  «IJEKTPOJUTHYECKAs  JUCCOLMAIUS,

«OKHCIINUTCIIb», «CTCIICHDb OKHUCJICHUA» «BOCCTAaHOBHUTCIIb», «OKHCIICHUC),
«BOCCTAHOBIJICHHCY,

. OTPENIEIISATh CTENIEHb OKUCJICHUSI aTOMa DJIEMEHTA B COCIUHECHUH;

. pacKpbIBaTh CMBICI TEOPUH IIEKTPOTUTUUECKON TUCCOLUALINY;

. COCTaBJIATh YPABHEHUS DJICKTPOIUTHUYECKOU JAUCCOIUMAIMUA KHUCIIOT,
ILIEI0YEH, COJICH;

. O0OBSICHSATH CYITHOCTD MPOIECCa AIECKTPOTUTHYECKON TUCCOLUALINU 1
peakIuii HOHHOTO 0OMEHa;

. COCTABJISITH MOJIHBIE U COKPAILICHHBIE HOHHBIC YPABHEHUS PEAKIUU
oOMeHa;

. OTPEICNIITh BOBMOXKHOCTh MPOTEKAHUS PEaKIIuii HOHHOTO OOMEHa;

. MPOBOJIUTh  PEAKIMKU, MOATBEPIKIAIOIINE KAuYeCTBEHHBIN COCTaB
Pa3JIMYHBIX BEILIECCTB;

. OTIPENICIISITh OKUCIUTETh U BOCCTAHOBUTEb;

. COCTaBJIATh YPABHEHUSI OKUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

. Ha3bIBaTh (DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUECKOMN peaKInu;

. KJIacCU(UIIMPOBATH XUMUYECKHUE PEAKIIUU 10 PA3IMYHBIM MpU3HAKAM;

. XapaKTepu30BaTh B3aUMOCBS3b MEXKIY COCTaBOM, CTPOCHHUEM U
CBOMCTBaMHU HEMETAJLIIOB;

. MPOBOJIUTh OMBITBI TO TIOJYYCHHIO, COOMpPAHUIO U H3YUYCHHIO

XUMHUUYECKUX CBOMCTB F33006p33HBIX BCHICCTB: YIJICKHUCIIOTO I'a3d, aMMHaAKa,



. pacmo3HaBaTh OMBITHBIM ITyTEM Ta3000pa3HbIC BEIIECTBA: YTIICKUCIBIN
ra3 1 aMMHaK;

. XapaKTCPHU30BaTh B3aHMMOCBA3b MCKIY COCTaBOM, CTPOCHHCM H
CBOMCTBaAMH MCTAJIJIOB,
. Ha3bIBATh OPraHUYCCKHC BCIICCTBA II0 HX q)OpMy.IIe: MCTaH, 3JTaH,

9THUIJICH, MCTAHOJI, 9TaHOJI, INIMICPUH, YKCYCHAA KHUCJI0Ta, aMMHOYKCYCHAasA KHCJIOTA4,
CTCApUHOBAA KHUCJIOTA, OJICHHOBAA KHUCJIOTA, I'NIFOKO34a,

. OLICHUBAThH BIIMSIHUE XUMUYECKOTO 3arPA3HEHUS OKPYXKAIOIIEN Cpebl Ha
OpraHM3M YEJIOBEKA;

. IPaMOTHO O0OpAaIlaThCs C BEIIECTBAMU B TOBCEAHEBHOM KU3HU

. ONPENENIATh  BO3MOKHOCTb  NPOTEKAHUsSI  PEAKIMM  HEKOTOPBIX

HpeHCTaBHTCHeﬁ OpraHMYCCKUX BCUICCTB C KHCJIOPOJIOM, BOAOPOJIOM, MCTAJIIIaAMHU,
OCHOBAHUsSIMH, I'aJIOTCHAMM.
YuyeHuk MOJIYYUT BO3SMOKHOCTD HAYIUTHCH:
. BBIABHUI'AaTb U IMPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bl O XMMHWYCCKHUX
CBOMCTBaX BCIIICCTB HAa OCHOBC UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTH BCTYIIaThb B
XUMHYCCKHUC PCAKIINH, O XapaAKTCPC U IIPOAYKTAX PA3JIMIHBIX XUMHYCCKUX peaKuHﬁ;

. XapaKTCpHU30BaTh BCIICCTBA IIO0O COCTaBy, CTPOCHHIO H CBOﬁCTBaM,
YCTaHaBJINBATDH IMPUYINHHO-CJIICACTBCHHBIC CBiA3HU MCIKIY JaHHBIMHA
XapaKTCPHUCTHUKaAMH BCIICCTBA,

. COCTAaBJITh MOJICKYJLIPHBIC MW IIOJHBIC HOHHBIC VYPAaBHCHHA IIO
COKpalmCHHBIM HOHHBIM YPAaBHCHUAM,

° IMPOTrHO3UPOBATH CIIOCOOHOCTD BCIICCTBA MPOABIATH OKHCIUTCIBHBIC

WA BOCCTAaHOBHUTEJIBbHBIC CBOMCTBA C Yuc€TOM CTCIICHEH OKHCJICHMS JJICMCHTOB,
BXOAAIINX B €I'0 COCTAaB,

. COCTaBJISTh ypaBHEHHUS peaKiuu, COOTBETCTBYIOLIUX
MOCJIEIOBATEILHOCTH IIPEBPAIICHU HEOPTraHUYECKUX BEILIECTB PA3JIUUHbBIX KJIACCOB;

. BBIJIBUTaTh U MPOBEPATH IKCIEPHMEHTAIBHO THIIOTE3bl O pe3yJibTaTax
BO3JICHCTBUS Pa3IMYHBIX (DAKTOPOB Ha M3MEHEHNE CKOPOCTH XUMHUECKOMN pEaKIInH;

. UCIIOJIb30BaTh MPHUOOPETEHHBIC 3HAHUS IS SKOJIOTMYECKH TPAaMOTHOTO
MTOBEJICHUS B OKPYKAIOIIEH CPELE;

. UCIIOIb30BaTh  IPUOOPETCHHBIC  KIIFOYEBBICE  KOMIICTEHIIUU  IPHU

BBITIOJIHEHUH TTPOCKTOB M Y4EOHO-UCCIE0BATEILCKUX 3a1a4 110 U3YYCHHUIO CBOMCTB,
CIIOCOOOB TIOJTYYCHHUSI ¥ PACTIO3HABAHMS BEIICCTB;

. OOBEKTHBHO OIICHMBAaTh MH(POPMALIUIO O BEIIECTBAX M XHUMHYECKHUX
IIPOIIECCaX;

. KPUTUYECKH  OTHOCUTBCS K  TICEBAOHAay4HOW  uHdopmanuwy,
HEZ0OPOCOBECTHOM peKIaMe B CPEJICTBAX MACCOBOM HH(pOpManK;

. OCO3HaBaThb 3HAYEHUE TEOPETHYECKUX 3HAHMM [0 XUMHHM JUIS
PAKTUYECKOM JAEATEIbHOCTH YEJIOBEKA;

. CO3/1aBaTh MOJEJIM U CXEMBbI JUIsl pelIeHHs Y4eOHbIX U MO3HABATEIbHbBIX

3a/1a4y; MOHUMATh HEOOXOJUMOCTH COOJIIOJICHUS MPEANUCAHUN, MpeIaraéMbiX B
MHCTPYKITUSX TI0 UCIIOJIH30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUU U JIP.



Mecto npeamera B 0a3UCHOM y4eOHOM ILIaHe

B npouecce ocBoeHus mporpaMMbl Kypca XUMHUHU I OCHOBHOM IIIKOJIBI
y4amiiecs: OBJaJIeBalOT yYMEHHUSIMH CTaBUTh BOIPOCHI, HAONIONATh, OOBICHATD,
KJIacCU(PUITMPOBATh, CPAaBHUBATh, MPOBOAUTH IKCIIEPUMEHT W WHTEPIPETHPOBATH
BBIBOJIbI HAa €ro OCHOBE, OMNpPEAENSITh HCTOYHHUKM XUMHYECKOW uHbOpMaImu,
MOJIy4aTh U aHAJU3UPOBATH €€, a TAK)Ke TOTOBUTh HA ITOW OCHOBE COOCTBEHHBIM
UH(GOPMAITMOHHBIN TPOYKT, MPE3ECHTOBATh €r0 U BECTU AUCKYCCHIO.

[Iporpamma Kypca XuMUU JJIsi OCHOBHOM IIKOJIbI pa3pabaThiBajgach ¢ y4eTOM
NEPBOHAYAJIBHBIX NPEACTABICHUN, MOJYYCHHBIX YYAIIMMUCA B HAa4aJbHOM HIKOJIE
IpU W3Yy4YECHHHM OKpykaromero mupa. Ilpenmaraemas mporpamMma, XOTS M HOCHUT
OOILIEKYIbTYPHBIN XapakTep W HE CTABUT 3ajlayy MPOQPECCHOHANBLHON MOArOTOBKH
yyaluxcs, TeM HEe MeHee, MO3BOJIIET MM OINPEICIUTHCA C BBIOOPOM MpoQuiis
oOydeHus B crapuieil mkosie. B mporpamMmme npenycMOTpEHO pe3epBHOE BpeMs, TaK
KaK peajbHas MPOJOLKUTENIBHOCTh Y4eOHOro roja BCErJa OKa3bIBAETCS MEHBIIE
HOpPMaTUBHOM. B CBA3M ¢ mepexo/IoM OCHOBHOM IIKOJIbI HA TaKyro OpMy UTOTOBOM
arrecranmu, kak Ol 3D, B Kypce npelyCMOTPEHO BPEMS HA IMOATOTOBKY K HEM.

VYyebHoe coepKaHne Kypca XUMUU BKJIIOYAET:

Xumus. 8 kiaacc. 68 yacoB, 2 yaca B HEJCIIO.

Jlist peanu3anuu padboyeil mporpaMMbl B yueOHOM 1utane ['ocyaapcTBeHHOro
OIOKETHOTO HETUIIOBOT'O 00pa3oBaTeabHOTO YUpEKACHUS JOETCKUN
037I0pPOBUTEIHHO-00pa30BaTEIbHBIA TypUCTHUECKUN TeHTp «bantuiickuii Oeper»
0011e00pa3oBaTeNbHOM IIKOJIBI — UHTEPHATA BBIIEIICHO 2 Yaca B HEJIEII0 B 8 Kiiacce,
Bcero B roj 68 4. YueOHbIi roj B 8 Kilacce paccurTaH Ha 34 Heaenu.

ABtopckas yuebnast nmporpamma O.C.I'abpuensn «IIporpamma ocHOBHOTO
oOmero oobpazoBanusi. Xumus. 8-9 kinacce». M.: JIpoda,2013. (®I'OC);

TemaTnueckoe MIaHupPOBAHUE

Pazoen 1. Ocnosuvie nouwamus xumuu (ypo8eHb aMOMHO-MOAEKVIAPHBIX
npeocmasiieHuti)

[Ipenmer xumuu. MeToabl O3HAHUS B XUMHH: HAOIIOJACHUE, YKCIICPUMEHT,
u3MepeHnue. VCTouHukM XuUMUYEecKOW HHQOpMaAlMU: XUMHYECKas JMTepaTypa,
HNnTepHer.

UucTsle BemecTBa U cMecu. OuncTka BeuecTB. [IpocThie U clio>XKHbIE BEIIECTBA.
Mertannbl 1 HeMeTaulbl. XUMUYECKHI 3JIEMEHT, aTOM, MOJIEKYJa. 3HAKA XUMUYECKHUX
AJIEMEHTOB.  XuMu4eckas Qopmyna. BaleHTHOCTP XWMHYECKMX  DJIEMEHTOB.
CocraBnenue hopMys OMHAPHBIX COSIUHEHHUM MO BAJIEHTHOCTH aTOMOB XMMHUYECKUX
AJIEMEHTOB U OIPEACIICHWE BaJCHTHOCTH aTOMOB XHMHWYECKUX 3JIEMEHTOB 10
dbopMysiaM OMHAPHBIX COSTUHEHUI.

OtHocuTenbHass aTroMHass Macca. OTHOCUTENbHasT MOJICKYJIsIpHas Macca.
MaccoBas 10751 XMMHUYECKOrO DJJEMEHTa B CIIOKHOM BemniectBe. KomamuecTBo
BemiecTBa. Moib. MosnspHas Macca ¥ MOJISIpHBIN 00BEM.

DU3NYECKUE SIBJIICHUS U XUMUYECKHE peakiuu. [Ipu3Haku u ycinoBus NpOTEKaHUS
XUMHUYECKUX PeaKIMil. 3aKOH COXPAHEHUS MACChI BELIECTB MTPU XUMUYECKUX PEAKIIHSIX.
Xumnueckue ypaBHeHus. Koa(h(hUIMeHTh B ypaBHEHUSIX XUMHUUECKUX PEAKLIUI KaK



OTHOUICHUS! KOJMYECTB BEILIECTB, BCTYMAIOMIMX U OOPa3yIOIIMXCA B PE3yJIbTaTe
XUMHUYECKOU peakiuu. [Ipocrennme pacdeTsl 10 ypaBHEHUAM XUMUYECKUX PEAKLIUN.

OcHOBHBIE  KJIACChl ~ HEOpPraHMYecKkux  coeauHeHnil.  Homenkmnarypa
Heopranndeckux BemecTB. Kucmopon. Bo3nyx. ['openne. Okcunbl. OKCHIIBI METAJUIOBU
HemetaiioB. Bogopoa. Boga. Ounctka Bogsl. Aspanusi BoJbl. B3anmoaelcTBre BOIBI C
OKCHJIaMH METAJUIOB W HeMeTauioB. KucioTel, Kiaccudukanuss U CBOMCTBA:
B3aMMOJICUCTBHE C METaJIaMU, OKCUAaMu MeTaiioB. OCHOBaHUsI, KiaccupuKaus u
CBOMCTBa: B3aUMOJICHCTBHE C OKCHAAMH HEMETAJUIOB, KucioTamu. AM(OTEpHOCTS.
KucnorHo-ocHoBHble nHAMKATOPBL. Comu. Cpennue conu. B3anmMopelicTBue comeil ¢
METaJUlaMHM, KUCJIOTaMu, Ienodyamu. CBs3pb MEXAy OCHOBHBIMHM — KJIACCAMH
HEOPTaHUYECKUX COCIUHEHUM.

[lepBoHavaJIbHBIE IPE/ICTABIIEHUS O €ECTECTBEHHBIX CEMENCTBAX (Tpymmnax)
XUMHAYECKUX DJIEMEHTOB: IIEJI0YHBIE METAIIIbL, FAJIOTCHBI.

Pa3zoen 2. [lepuoouyeckuii 3aKoH U nepuooutecKas Cucmema Xumuieckux
anemenmos [.1U. Menoeneesa. Cmpoenue sewecmaa.

Ilepnoanueckuii 3akoH. lcTopust OTKPBITHS IEPUOANMYECKOTO 3aKOHA. 3JHAYEHUE
NEPUOJNYECKOTO 3aKOHA JUJISl Pa3BUTHS HAYKHU.

[lepmognueckast  cuctemMa Kak  €CTECTBEHHOHAy4yHas  KJlacCU(UKAIMs
XMUMUYECKUX 3JeMeHTOB. Tabmuunast ¢opma mpeAcTaBieHHs —KiaccU(UKalyu
XUMHUUECKUX 31eMeHTOB. CTpykTypa Tabmmubl «llepuoauyeckas cucreMa XMMUYECKHX
anemeHToB JI. 1. MenneneeBay. @u3nueckuii CMbICI MOPSIKOBOTO (ATOMHOT0) HOMEPA,
HOMEpA MEPUOIa U HOMEpPA IPYIIIHI (7151 SIEMEHTOB A-TpyII).

Crpoenue atoma: g1po U 3JEKTpoHHAss 00osjouyka. CocTaB aTOMHBIX SAEp:
MIPOTOHBI M HEUTPOHBI. M30TOmBI. 3apsiq aTOMHOrO sapa, MAaCCOBOE YHCIO U
OTHOCHUTEJIbHASI aTOMHAsi Macca. JJIEKTPOHHAs 000JI0YKa aToMa. DJIEKTPOHHBIE CIIOU
aTOMOB AJIEMEHTOB MAJIBIX IIEPUOJIOB.

XrMHUYECKass CBS3b. OJJEKTPOOTPHULATENIBHOCTh aTOMOB. KoBaneHTHas
HENoJIApHas U MoJisipHast cBs3b. MIOHHAsA cBs3b. BaJIeHTHOCTB, CTENEHb OKUCIIEHUS,
3apsi MOHA.

Pa3zoen 3. Mnozoobpa3zue xumuyeckux peakyui.

Krnaccudukanus XMMHUYECKUX peaKlMid: peaKlMu COCTUHEHMs, Pa3JIoKEeHUs,
3aMeleHusi, OOMEeHa, »JK30TePMHUYECKHUEe, SHIAOTEPMHUECKHE, OKHUCIUTENbHO-
BOCCTaHOBUTEJIbHBIC, HEOOpAaTUMBbIE, 00OpaTUMBIE.

CkopocTh XUMHUYECKHX peakuuil. DakTopbl, BIMSIOINIME HA CKOPOCTh
XUMHUYECKUX PEAKIUH.

PactBOpBHI. DJIEKTPOJIUTHYECKAST ~ JUCCOLIMAIIUSL. DJIEKTPOIUTHI 51
HE3JIEKTponThl. KaTHOHBI M aHWOHBI. Jlucconmanus coJieid, KUCIOT U OCHOBAaHHM B
BOJHBIX pacTBopax. Peakium moHHOro oOMeHa B pacTBOpax 3JIEKTPOJIUTOB.

Pa3zoen 4. Muozoobpazue gewecms.

EcrecTBeHHBIE CEMENCTBA XMMHUECKHX AJIEMEHTOB METANIOB U HEMETAJIIOB.
OO6miast xapakTepucTUKa HEMETAUIOB HA OCHOBE MX IMOJOXKEHUS B MEPUOANYECKON
cucTteMe. 3aKOHOMEPHOCTH W3MEHEHUS (PU3UYECKUX U XUMHUYECKUX CBOMCTB
HEMETAJJIOB — IPOCTBIX BEILECTB, UX BOJOPOAHBIX COCIMHEHUM, BBICIIINX OKCHJIOB U
KHCJIIOPOJCOJEPKANIMX KUCIOT HA MPUMEPE JJIEMEHTOB BTOPOTO U TPETHETO
IIEpUOOB.



OOmiasi XapakTepuCTHKa METAJJIOB HAa OCHOBE UX TIOJIOKEHUSA B
MEePUOANYECKON cucTeMe. 3aKOHOMEPHOCTH M3MEHEHHUS (PU3UUECKUX U XUMHUYECKHX
CBOWCTB METAJUIOB — MPOCTHIX BEIIECTB, UX OKCHUIOB U TMAPOKCUIOB Ha MPUMEPE
AJIEMEHTOB BTOPOTO U TPETHEro MepuojoB. AM(POTEpHBbIE COCTUHEHUS aTIOMUHUSI.
OO611ast xapakTepUCTHKA Keje3a, €ro OKCUIO0B U TUAPOKCHIOB.

Pazoen 5. Oxcnepumenmanvnas xumus (Ha uzyuenue smoeo pazoena He
8bl0enaemcsl KOHKpemHoe 8peMms, NOCKOIbKY XUMUYECKUU SKCNePUMEHM S611emcsl
00513ameNbHOL COCMABHOU YACMbIO KANXCO020 U3 PA30€108 NPUMEPHOU NPOSPAMMDI,
Pa3zoenenue nabopamopnoco sxcnepumenma Ha NpaKkmuyecKkue 3aHAMUsL U
J1abopamopHble ONbIMbL U YMOYHEHUE UX COOEPHCAHUSL NPOBOOAMC ABMOPAMU
pabouux npozpamm no Xumuu Oas OCHOBHOU WKOAbl. Bapuanm KoHKpemuzayuu
XUMUYECKO20 IKCNEPUMEHMA U PACHpeOeNeHUs e20 N0 Y4eOHbIM meMam NpuseoeH 8
NPUMEPHOM MeMamuieckom niaHuposaHuu.)

JleMoHCTpanmoHHblid 3kciepuMenT. 1. Ilpumepsl ¢u3udeckux sBICHUN. 2.
[IprMepbl XUMUYECKUX PEAKLIUMI C IPKO BBIPAKEHHBIMU U3Y4a€MbIMH IPU3HAKAMU. 3.
Peakuuu  coenuHEeHMs, pa3OKEHMs, 3aMmelleHus, oOmeHa. 4. Peakuuu,
WJUTIOCTPUPYIOILIME CBOKWCTBA U B3aMMOCBSI3M OCHOBHBIX KJIACCOB HEOPTAHMYECKUX CO-
enuHeHuil. 5. ONbIThl, WUIIOCTPUPYIOIINE 3aKOHOMEPHOCTM HM3MEHEHHsI CBOMCTB
HIEJOYHBIX METAJUIOB U TaJOreHoB. 6. ONbIThI, WLTIOCTPUPYIOIIUE 3aKOHOMEPHOCTH
W3MEHEHHs CBOWCTB THAPOKCUIOB W KHCIOPOACOIEPKAIIUX KHUCIOT DIJIEMEHTOB
OJIHOTO nepuoaa. 7. [Tpumepsl OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakumii.8. PakTopsl, BIUAOIIME HA CKOPOCTh XUMUYECKUX PEAKIUM.

O.Ilpumepst  dHAO- U dK30Tepmuueckux  peakuuid. 10. CpaBHeHue
AJIEKTPOIIPOBOIHOCTH PACTBOPOB AJIEKTPOIUTOB M HERIEKTpoiauToB. 11. Peaknunn
HOHHOTO oOMeHa. 12. OnbIThl, WUIIOCTPUPYIOIIHE (PU3UUYECKHE U XUMHUYECKHE
CBOMCTBA N3y4YaeMbIX BEILIECTB.

JIaGopartopusrii axcniepuMenT. 1. [Ipumeps! pusndeckux sBieHuid. 2. [Ipumepsl
xuMudeckux peakuuid. 3. Pazgenenne cmeceid. 4. [Ipu3Haku U yClOBUS TeUCHUS
XUMHUYECKUX peakiuid. 5. Tumbl xummudeckux peakmuid. 6. CBOWCTBA U B3aMMOCBS3U
OCHOBHBIX KJIaCCOB HEOPTaHMYECKHUX coeAuHeHUW. 7. DakTophl, BIHSIOIIME Ha
CKOPOCTh XUMHMYECKMX peakiuid. 8. CBoilcTBa cojeil, KUCIOT M OCHOBAHUM Kak
ANeKTPoUTOB. 9. ONbITHI, WUTIOCTPUPYIOLIUE (PU3MUECKUE U XUMUYECKUE CBOWCTBA
n3ydaembIx BemecTB. 10. ONbITHI 0 MOTYYEHHUIO U3YYEHHBIX BEIIECTB.

PacuetHpie 3amaun. 1.BblUMCIIEHHE OTHOCHTEIIBHOM MOJIEKYJISIPHOM H
MOJISIPHOM MacChl BEIIECTBA [0 €r0 XuMudeckoi popmye. 2. Pacuer MmaccoBoit qonu
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHHHU. 3. Pacuer mMaccoBOM O pacTBOPEHHOTO
BEIllECTBA B pacTBope. 4. BbIUMCIEHHS MO XMMUYECKHM YPaBHEHHUSM MAacChl WJIU
KOJIMYECTBA BELIECTBA OJHOIO M3 YYACTBYIOIIMX WJIHM MOJYYAarOIIUXCS B PEAKIUU
COEAMHEHNH 110 U3BECTHOW MACCE WM KOJIMYECTBY BEIECTBA APYIOr0 COEAUHEHHS.

[IpumepHbIe 00BEKTHI SKCKYpcuid. My3en MUHEpaJIornyecKre, KpaeBequecKue,
XYJ0O)KECTBEHHbIE, = MEMOpHAJbHbIE MY3€H  BBIJAIOMIUXCS  YYEHBIX-XHMMHUKOB.
XuMuUecKue J1adopatopur 00pazoBaTEIbHBIX YUPEKIACHUN CPEIHEr0o M BBICIIETO
npodeccuoHaIbHOTO  oOpa3zoBaHus (y4eOHbIE M Hay4dHbIC), HAay4HO-HCCIIEIOBa-
TEIbCKUX OpraHu3auuii. BoqooyncTHeie cOOpyKeHUsl. DKCKYPCHUH B IPUPOLY.



[IpumepHbie HampaBIeHHUs IPOEKTHOM esTeabHOCTH oOy4daromuxcs. 1. Pabora
C UCTOYHHKAMH XUMHUUECKON MHPOPMAIIUN — HCTOPUIECKHE 0030PhI CTAHOBIICHHS
Pa3BUTHUSI M3YYCHHBIX TOHITHUIA, TEOPHUI, 3aKOHOB; )KHU3Hb M JCATCIHHOCTh BBIJIAKO-
IUXCSI YYCHBIX-XUMHKOB. 2. AHATMTHYECKUE 0030pbl WH(OPMAIMU TIO PEUICHUFO
OIPE/ICTICHHBIX HAYYHBIX, TEXHOJOTMYECKUX, MPAKTUUECKuX mpobneM. 3. OBiajeHue
OCHOBaMH XuUMHYecKoro ananmza. 4. OBlaZeHHe OCHOBAaMH HEOPraHHMYECKOTO
CHHTE3a.

OCHOBHOE COJIEPXKAHUE Ha ypo8He 0CHOB8HO20 00uie20 00pazosanis

8 knacc

BBenenue

[Ipenmer xumuu. MeToapl MO3HAHUSA B XUMHUH: HAOJIO/IEHUE, HKCIIEPUMEHT,
MoJienrpoBaHue. VICTOUHUKN XMMHUYECKON MH(pOpMalLnu, €€ MOJlyueHue, aHaIu3 U
IpEeCTaBICHUE €T0 pPe3yabTaToB. [IoHATHE 0 XMMHUYECKOM 3JEMEHTE U (popMax ero
CYLIECTBOBAaHMs: CBOOOJHBIX aTOMaX, IMPOCTbIX M CJIOXHBIX BEIECTBaX.
[IpeBpamenus BemectB. OTIMYNE XUMUYECKUX PEaKUUi OT (PU3HUECKUX SIBICHUM.
Ponb xumuu B xu3HM yenoBeka. Xemodunus u xemopobus. KpaTkue cBenenus u3
UCTOPUN BO3HHMKHOBEHUS W Pa3BUTUSA XUMHUHU. POJb OTEUECTBEHHBIX YYEHBIX B
CTAaHOBJICHHH XUMHYECKON Hayku — padbotel M. B. JlomonocoBa, A.M. byTtiepoga,
. . MenneneeBa. XuMHYecKas CHMBOJIMKA. 3HAKM XUMHYECKHX DJIEMEHTOB U
MIPOUCXO0KJICHUE UX Ha3BaHUU. Xumudeckue popmyibl. MHaEKCH M KO3QHUIUEHTHI.
OTHOcCHTENBHBIE aTOMHASI U MOJIEKYJISIpHAs Macchl. [IpoBeieHre pacueToB MacCOBOM
JI0JI1 XMMUYECKOTO 3JIEMEHTA B BEILIECTBE Ha OCHOBE ero ¢opmybl. [lepuonnueckas
cucremMa xumuueckux syeMmeHToB [[. M. MenaeneeBa, ee cTpykTypa: Majble U
Oojbllie TEepHoAbl, TIpynmbl W noarpynnsl. Ilepuoanueckas cucrema Kak
CIPaBOYHOE OCOOUE IS MOJIYUYEHHUS CBEJICHUN O XUMUYECKUX JIEMEHTaX.

Hemonctpanuu. 1. Mogenu (mapoctepkHeBbie u Ctioapta—bpurieta)
Pa3IMYHBIX IPOCTHIX U CIOKHBIX BEILIECTB.

2. Koynekuus CTEKIITHHOW XUMUYECKOU TTocyabl. 3. Kouleknuus MaTepraion
Y U3JICJINI U3 HUX HAa OCHOBE aimtomMuHus. 4. Bzaumojieiictere Mpamopa ¢ KUCJI0TOU
Y IOMYTHEHHE U3BECTKOBOW BOJIBI.

JlabopaTtopHblie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPABIX KPUCTALITUYECKUX
BELIECTB M pacTBOpOB. 2. CpaBHEHHE CKOPOCTH HCIAPEHUS BOJBI, OJCKOJIOHA H
ATUJIOBOTO CIIUPTa C PUIBTPOBATLHOM OyMaru.

Tema 1. ATOMBI XMMUYECKHX JIEMEHTOB

ATOoMBI Kak (opMa CYLIECTBOBAHHMS XUMHUYECKUX 3JIeMEHTOB. OCHOBHbIE
CBEIEHUS O CTPOCHHMM aTOMOB. JlOKa3aTenbCcTBa CII0KHOCTH CTPOEHHSI aTOMOB.
Omnswitel Pesepdopaa. [InanerapHas Moaenb CTPOCHUS aTOMA.

CocTaB aTOMHBIX Si7Iep: MPOTOHBI, HEUTPOHBL. OTHOCUTEIbHAS aTOMHAs Macca.
B3auMocBs3b TOHATHI «IIPOTOHY», KHEUTPOH», KOTHOCUTENIbHASI aTOMHAsI MacCay.

N3meHenue wyuciaa NOPOTOHOB B sape aromMa — OOpa30BaHHE HOBBIX
XUMUYECKUX DJIEMEHTOB.



H3meHeHue uucia HEHUTPOHOB B sAlpe aToMa — OOpa3oBaHUE H30TOIOB.
CoBpeMEHHOE ONpeNEeNICHUE TMOHATUA «XUMUYECKH 3neMeHT». WM30Tombl Kak
Pa3HOBUIHOCTH aTOMOB OJJHOTO XMMHUYECKOTO 3JIEMEHTA.

OnexkTpoHbl. CTpoeHHE SJIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKUX
AJIEMEHTOB MaJIbIX 1epruoa0B. [IoHsATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepnognueckas cucremMa xumudeckux 3yemeHToB . M. Menneneesa wu
CTPO€HHE aTOMOB — (PU3UYECKUI CMBICI MOPSIIKOBOrO HOMEpA AJIEMEHTa, HOoMepa
IpyNIibl, HOMEpa Nepruoaa.

W3meHeHue 4ucia 3J€eKTPOHOB HAa BHEIIHEM 3JEKTPOHHOM YPOBHE aTOMa
XUMHUYECKOTO 3JIeMeHTa — 00pa30BaHUE MOJOKHUTEIbHBIX U OTPULIATEIBHBIX HOHOB.
Nonsl, 0OpazoBaHHbBIE aTOMaMH METAJIOB M HeMeTayioB. [IpuuuHBI M3MEHEHUs
METaNIMYECKUX U HEMETAJUTMYECKUX CBOMCTB B Mepuoaax u rpynmnax. O0pazoBaHue
OounapHbix coequHeHui. [lonstre 00 moHHOU cBsizu. CxeMbl 00pa30BaHUs UOHHOM
CBA3U.

B3aumoneiicTBue aTOMOB  3JIEMEHTOB-HEMETAUIOB MEXAy cobol —
o0pa3oBaHME JIBYXaTOMHBIX MOJIEKYJ IPOCThIX BenlecTB. KoBasieHTHas HenossspHas
XUMHUYECKasi CBsI3b. OJEKTPOHHBIE M CTPYKTypHbIe (opmyisl. B3anmopeiicTBue
aTOMOB HEMETAJUIOB MeXAy co00ol — oOpa3oBaHue OWHApPHBIX COEIWHEHUN
HEMETAJUIOB. DJIEKTPOOTpUIATENbHOCTh. KoBaneHnTHas nosisgspHas cBsa3b. [loHsatue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB 00pa30BbIBaTh KOBAJICHTHbIE XUMUYECKUE CBS3H.
CocraBnenue ¢GopMmya OUHAPHBIX COCIMHEHHMM 10 BaJeHTHOCTU. HaxoxaeHue
BAJICHTHOCTH 110 (popMyJie OMHAPHOI'O COETUHEHUSI.

B3auMopeiicTBue aToMOB METaUIOB MEXIy €000l — oOpa3oBaHue
METAUIMYECKUX KPUCTALUIOB. [IoHATHE O METAIIMYECKOM CBS3H.

JlemoHcTpauun. Mojenn aToOMOB XMMHUUYECKHX 3J1eMEHTOB. llepuoanueckas
cucteMa xummudeckux snemenToB J[. . MenaeneeBa (paznuynbie Gopmbl).

JlabopatopHbie  ombIThl. 3. MoaenupoBaHue NOpUHUUINA  ACHCTBUS
CKaHUpYIIIero Mukpockoma. 4. HW3rotoBieHue Mojenaed MOJeKysl OWHApHBIX
coequHeHnd. 5.  M3roroBieHHe  MOJENM, WIUIIOCTPUPYIOLIEW  CBOWCTBA
METAJUINYECKOU CBA3H.

Tema 2. IIpocThie BelecTBa

[Tonoxenue MeTaioB 1 HeMeTauioB B [leproauyeckoil cucteMe XuMUYECKUX
AJIEMEHTOB

.. Menneneea. Baxuelilme npocThle BellleCTBA — MeETaJUIbl (KeNe30,
QTIOMMHUM, KalbIIMK, MarHui, HaTpwii, kKaaui). OOmme (QU3NYECKHe CBOMCTBA
MeTaJuioB. BakHelIue mpocCThie BEIEeCTBa-HEMETANIbl, 0Opa30BaHHBIE aTOMaMU
KHCIIOpOJia, BOJOpOJa, a3oTa, cepbl, (ocdopa, yriepona. Momekyiabl MPOCTHIX
BELECTB-HEMETAJUIOB — BOJOPOAA, KUCIOPOJa, a30Ta, rajoreHoB. OTHOCHUTEIbHAS
MosiekynsapHas Macca. CmocoOHOCTH aTOMOB XHMHYECKHX JJEMEHTOB K
00pa30BaHMIO HECKOJBKHX MPOCTHIX BEIIECTB — aUIOTPONUs. AJIIOTPOIHbBIC
Moaudukanuu kucioponaa, docdopa, oigoBa. Metainueckue U HEMETATUUYECKUE
CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBLHOCTD 3TOTO MOHSTHS.

Uucno Asoragpo. KonuuectBo BemiectBa. Monb. MossipHag  Macca.
Mounsipabiii  00beM Ta3000pa3HbIX BemiecTB. KpaTHble €IUHUIBI  M3MEpEeHUus
KOJIMYECTBA BEUIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MUJUIUMOJIAPHAS U



KHJIOMOJISIPHAsE MacChl BEIIECTBA, MUJUTMMOJISPHBIA M KHJIOMOJISPHBI O0OBEMBI
ra3z000pa3HbIX BEUIECTB.

PacueTsl ¢ uCnosib30BaHUEM MOHSTHM «KOJIMYECTBO BELIECTBA», «MOJIIpHAs
Maccay, «MOJISIPHBIN 00BEM Ta30B», «UUCIO ABOTaIPO».

Hemonctpanuu. [Tonydenue ozona. O0pasiisl 6€10ro 1 ceporo 0JioBa, OeIoro
u kpacHoro ¢ocdopa. HekoTopsie MeTauibl 1 HEMETAJUIbl C KOJIMYECTBOM BEIlleCTBa
1 Monb. MonsipHblif 00beM ra3000pa3HbIX BELIECTB.

JlaGopaTopHbIe ONBITHL. 6. O3HAKOMJICHUE C KOJIICKIINEH METAJIJIOB. 7.
O3HaKOMJICHHE C KOJUICKIIUEH HEMETAJIIOB.

Tema 3. CoequHEHNS] XUMUYECKUX JIEMEHTOB

Crenenb okucieHusi. CpaBHEHHE CTENEHU OKHCJICHUS W BaJCHTHOCTH.
OnpeneneHre CTENEHW OKHUCJICHHS DSJIEMEHTOB B OWHAPHBIX COCIUHEHUSX.
Cocrasnenue GopMys OUHAPHBIX COEAMHEHUM, 00N cCIOCcO0 MX HA3BAHUM.

bunapHble CcOoeMHEHHS METAJUIOB W HEMETAJJIOB: OKCHUJIbI, XJIOPU/IBI,
cynbuabl u np. CocraBienne ux (Hopmyi. buHapHbIE COCIUHEHUS HEMETAJUIOB:
OKCH/IbI, JIETYYHE€ BOJIOPOJIHBIE COEIMHEHHUS, NX COCTaB U Ha3BaHus. [IpencraBurenu
OKCHJIOB: BOJA, YIJIEKHCIbIA ra3, HeramieHas HU3BeCThb. lIpeicTaBUTeNnH JIETy4yux
BOJOPOJHBIX COEIMHEHUN: XJIOPOBOAOPOA U AMMHUAK.

OcHoBaHusl, X COCTaB WU Ha3BaHWs. PacTBOPUMOCTh OCHOBaHUW B BOJIE.
[IpeactaBuTenu mienoyeit: TUAPOKCUABI HATpusl, Kaiud W Kaibius. [loHstue o6
WHJIUKATOpaX U KAYECTBEHHBIX PEAKIIUAIX.

Kucnotsl, ux coctaB u Ha3zBaHus. Knaccudukanusa kucior. [IpeacraBurenu
KHUCJIOT: CepHasi, cojisiHasi, a3oTHas. [lonstue o mikane kucimoTHocTH (mikana pH).
N3MeHeHne okpacKku UHANKATOPOB.

Conu Kak TPOU3BOJHBIE KHUCJIOT M OCHOBAaHUM, MX COCTaB W Ha3BaHUS.
PactBopumocTs coseid B Boje. [IpencraBuTenu coyieit: XJIOpU HaTpusi, KapOOHAT U
docdat KampIus.

AMopdHBIE B KPUCTAUTMYECKUE BEIIECTBA.

MeXMONEKYIIApHBIE B3aUMOICUCTBHS. THUIIBI KPUCTAIUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAINIMUYECKUX PEIIETOK.

Uucteie BemecTBa U cMecH. [IpuMepsl KUIKUX, TBEPABIX U Ta3000pa3HbIX

cmeceit. CBOMCTBa YUCTHIX BeleCTB U cMecel. Mx coctaB. MaccoBas n 00beMHast
JI0JIU KOMITOHEHTa CMeCH. PacyeTsl, CBs3aHHBIE C UCIIOJIL30BAHUEM TTOHSATHUSI «JIOJISI.

Hemonctpanuu. OOpa3ubl OKCUIOB, KHCIOT, OCHOBaHMM M coiyieil. Moaenu
KPUCTATMYECKUX PEIIETOK XJIOpUAa HaTpus, anMasza, okcuga yriepona (IV).
KucnotrHo-1enounple MHANKATOPBI, U3MEHEHUE UX OKPACKU B Pa3JIMUHBIX Cpejax.
YHuBepcaabHbII HHAUKATOP U U3MEHEHHUE €T0 OKPACKU B pa3IM4HbIX cpeaax. [Ikana
pH.

JlaGopatopubie ombITHl. 8. O3HAKOMJICHHME C KOJUICKIIMEH OKCHAoB. 9.
O3HaKOMJIEHHE CO CBOMCTBAMHU aMMHUAKA.

10. KauecTBeHHas peakuus Ha yriaekucisiid ras. 11. Onpeaenenne pH
PacTBOPOB KUCJOTHI, IIEJIOYU U BOJIBI.

12. Onpenenenre pH TMMOHHOTO U SI0JIOYHOTO COKOB Ha Cpe3e MIo0B. 13.
O3HaKOMIIEHHE C KOJUIEKIIUEH COJEH.



14. O3HakoMIIEHHE C KOJUIEKIIEN BEIECTB C pa3HbIM TUIIOM KPUCTAIUTMYECKON
peuieTku. M3roroBnenue Mojieneil KpUCTALIMYECKUX pemeTok. 15. O3HakoMIIEHHUE ¢
00pa31ioM ropHOM MOPOIbI.

Tema 4. I3MeHeHUs MPOUCXOISIINE C BEECTBaMU

[lonsiTe sBIIEHWH, CBA3AaHHBIX C W3MEHEHUSMHU, NPOUCXOMASIIUMHU C
BEILIECTBOM.

SBneHus, CBA3aHHBIE C U3MEHEHUEM KPUCTAINIMYECKOTO CTPOEHUS BELIECTBA
IIPU MOCTOSIHHOM €ro cocTaBe, — (u3nueckue siBjeHus. OU3nyecKue sIBJICHUS B
XUMUM: JUCTWUISUUSA, KPUCTAUIM3AlMs, BBIIAPUBAHUE W BO3TOHKA BEUIECTB,
¢unbpTpoBaHue U NEHTPUDYTUPOBAHHUE.

SBNeHUsI, CBSI3aHHBIE C M3MEHEHHWEM COCTaBa BEIIECTBA, — XUMHUYECKHUE
peakuuu. [Ipu3Haku W yCIIOBHS NPOTEKAaHMS XMUMHUYECKHX peakuuid. BuineneHue
TEIUIOTHl U CBeTa — peakuuu ropeHus. [loHstre 00 5K30 - U PHIOTEPMUUYECKHUX
peakumsIX.

3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE YpaBHEHHsS. 3HAUCHHE
MHJEKCOB U KO3 puieHToB. COCTaBICHHE YPABHEHUN XUMHUYECKUX PEAKIIHIA.

PacueTpl Mo XMMHYECKUM ypaBHEHUsIM. PelieHue 3anady Ha HAaXO0XKICHUE
KOJIMYECTBA, MAcChl WM O00OBbE€Ma MPOAYKTA PEAKUUU MO KOJUYECTBY, MACCe WIIU
00bEMY HMCXOJIHOTO BelllecTBa. PacyeTsl ¢ UCIOJIb30BAaHUEM MOHATHS «JI0JIs», KOTJa
HWCXOJHOE BEIIECTBO JAaHO B BHJE pacTBOpa C 3aJaHHOM MAacCOBOW JOJIEeH
PacCTBOPEHHOIO BEILIECTBA WM COJNEPIKUT ONPEACIICHHYIO JOJIIO IPUMECEH.

Peaknuun pasznoxxenud. IIpencraBieHue o CKOPOCTH XMMHUYECKHX PEaKIUil.
Karamuzaropel. @®epmentsl. Peakuum  coenuHenus.  Karamutuueckue u
HEKaTaIUTUYECKUE peakluu, oOpaThMble U HeoOpaTHMble peakiuu. Peakuuun
3aMelleHus. Pl akTUBHOCTH METaJUIOB, €r0 UCIIOJIb30BAaHUE ISl IPOTHOZUPOBAHUS
BO3MOXXHOCTH NPOTEKAHMS PEAKUUN MEXIy METaUIaMH M KHCIOTAMM, pPEaKUUil
BBITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB MX COJIEH IpyruMuU MeTaiiaMu. Peakuuu
oOMeHa. Peakuum HeWTpanuzauuu. YCIOBHS NPOTEKaHHUsS peakiuii oOMeHa B
pacTBOpax A0 KOHLA.

Tumel XMMHUYECKMX pEakUMl Ha IpPUMEPE CBOWCTB BoAbl. Peaknns
Pa3NOKEHHs] — BJIEKTPOJIU3 BOJIbl. Peakinm coeiMHEHUs] — B3aUMOJICHCTBUE BOIbI
C OKCHJaMH METAJIOB U HEMETAJJIOB. Y CJIOBHE B3aUMOJACHCTBUSL OKCUJIOB METAIIIOB
n HemeTalsioB ¢ Bojou. llonarwe «rumpokcuae». Peaknuu 3amemieHus —
B3aUMOJEMCTBHE BOABI C MeTaJuTaMU. Peakiinn oOMeHa — ruIpoJin3 BEIECTB.

Hemonctpanuu. [Ipumeps! pusndeckux sSBICHUN: a) ruiaBieHue napaduna; 0)
BO3TOHKA MOJ1a WM OCH30MHOM KHUCIIOTHI; B) PACTBOPEHUE OKPAIIEHHBIX COJIEH; T)
g ¢y3ust TyMIMCTHIX BEIIECTB C TOPAIIEH JaMIOYKM HakaiuBaHus. lIpumepsl
XUMUYECKUX SIBICHHI: a) TopeHue maruus, ¢pocdopa; 0) B3auMOCHCTBIE COJISTHON
KUCJIOTBl C MpPaMOpOM WM MeEJIOM; B) mnoiydenue ruapokcuga meau (II); r)
pPacTBOpEHME MOJYUYEHHOTO THAPOKCHAA B KHUCIOTax; /) B3aUMOJACHCTBUE OKCHIA
meau (1) ¢ cepHO¥ KUCIOTOM TP HArPEBaHUH, €) Pa3jIoKCHUE TepMaHraHaTa KaJIus;
) pa3joKeHHe MEPOKCHUIA BOAOPOIa C MOMOIIbIO TUOKCHIA MapraHiia U KaTajia3bl
KapToQens Wi MOPKOBH; 3) B3aUMOICHCTBUE pa30aBICHHBIX KUCIOT C METAJIJIAMHU.

JlabopaTopHbie onbIThl 16. [IpokanuBanue Meau B IUIAMEHH CIIUPTOBKH. 17.
3amenienue menu B pactope xiopuaa meau (II) xenezom.



Tema 5. IIpaktukym1.

[IpocTeiimme onepanuu ¢ BEECTBOM

1. TlpaBuna TexHUKH OE30MaCHOCTH MpPU pabOTe B XMMHUYECKOM KaOWUHETE.
[Ipuembl oOpailieHHust ¢ JTa00OpaTOPHBIM OOOPY/IOBAaHUEM U HarpeBaTEIbHBIMU
npubopamu. 2. HabmroaeHus 3a U3SMEHEHUSAMHU, TTPOUCXOSIINMU C TOPAIIEH CBEUO,
U UX ONMHUCAHME (JIOMAIIHUN AKCHEPUMEHT). 3. AHAIU3 MOYBBI U BOJABI (JOMAITHUN
skcniepuMeHT). 4. IlpuszHaku xumudeckux peakuuid. 5. [lpurotoBneHue pactBopa
caxapa M pacuer ero MacCoBOM JIOJIM B pacTBOPE.

Tema 6. PactBopenume. PactBopbl. CBOKCTBa pacTBOPOB 3JIEKTPOJIUTOB
PactBopenue kak pusnko-xumuueckuii npouecc. [lonarue o ruapaTtax u
Kpuctaimoruaparax. PactBopumocTs. KpuBblE pacTBOPUMOCTHM KaK MOJEIb
3aBUCHUMOCTH PAacCTBOPUMOCTH TBEPABIX BELIECTB OT TeMmmepaTypbl. HackllieHHbIE,
HEHACBHIIIECHHBIE U TIEPECHIIICHHBIE PACTBOPBI. 3HAUEHUE PACTBOPOB JJIs1 IPUPOBI U

CEJIBbCKOI0 XO35MCTBA.

[Toustie 00  AAEKTPOIUTUYECKOW  JUCCOLMAIMU.  DJIEKTPOJUTHI U
HEXJIEKTPOIUTHI. MEeXaHU3M AUCCOLMAIAN 3JIEKTPOIUTOB C PA3JIMYHBIM XapaKTEPOM
cBsi3u. CreneHb dAieKTpoauTUyeckor gucconuanuu. CuiibHbIE U cllaOble
AIEKTPOIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUH DIICKTPOJUTUUECKONU aucconunanun. MloHHbIE
ypaBHEHUS peakiuil. Peakiiuu oomMeHa, uayiiye 10 KOHIIA.

Krnaccudukaiys HOHOB 1 MX CBOMCTBA.

Kucnotsl, ux xnaccudukanus. Jucconuanus KUCIOT U UX CBOMCTBA B CBETE
TEOPUHU BJIEKTPOJIMTHYECKON NHCCOUMALMU. MONEKYIIApHbIE U NOHHBIE YPAaBHEHHS
peakuuii. B3auMopeicTBHE KHUCIOT C METaUlaMH. OJIEKTPOXUMHUYECKHU Psif
HanpsDKEHUW  METaJuloB.  B3anMOAENCTBUME KHUCIOT C OKCHUAAMU METaJUIOB.
B3aumogenicTBue  KMCIOT € OCHOBAaHMSIMM  —PEAKUUs  HEUTPAIM3ALUU.
B3aumogeiictBue kucnot ¢ consimu. Mcnons3oBanue TaOiaMIbl PAaCTBOPUMOCTH IS
XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux Kiaccudukanus. Jluccouuarus OCHOBaHUN U WX CBOWCTBA B
CBETE TEOPHUM DIICKTPOJIUTUUECKON AUCCOUMAIMU. B3anmoaeicTBue OCHOBAHUM C
coiaimMu. Mcnonb3oBaHue  TaOAMIBI  PAaCTBOPUMOCTH ISl XapaKTEPUCTUKHU
XUMHUYECKHX CBOWCTB OCHOBaHMW. B3aummopaeilcTBue Imielouer ¢ OKCHIAMH
HEMETAJLIOB.

Conu, ¥UX auccoUMalvsl U CBOMCTBA B CBETE TEOPHUM DIIEKTPOJIUTHUUYECKOU
aycconyanui. BzauMoaelcTBie coyiei ¢ MeTamuiaMu, 0COOCHHOCTH 3THX PEaKITUH.
B3aumogeiictBue coneit ¢ comsamu. Mcmonb3oBanue TabaUIbl paCTBOPUMOCTH IS
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB COJIEH.

O06001meHue cBeeHnit 00 OKCUIaX, UX KiIacCU(pUKAIIMN U CBOMCTBAX.

['eHeTnueckue psabpl MeTalula U HeMeTaua. ['eHeTudeckas CBsI3b MEXIY
KJIACCaMHU HEOPTraHWYECKHUX BEIIECTB.

OKUCAUTETBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

Omnpenenenue creneHed OKUCIEHUs ISl 3JIEMEHTOB, 00pa3yIoIIUX BEIECTBA
pa3HbIX KjaccoB. Peaknuu MOHHOTO OOMEHA U OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE
peakuuu. OKUCIUTENL U BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJICHHUE.



CocraBieHue ypaBHEHUU OKHMCIHMTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUA METOJIOM
AJIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJIOB, KACJIOT U COJIEH B
CBETE OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

JleMoHCTpanuu. HcneiTanue BCIIICCTB " UX  PacTBOpPOB Ha
3JIEKTPONPOBOAHOCTh. 3aBUCUMOCTh 3JICKTPOIPOBOJHOCTH YKCYCHOW KHCJIOTBHI OT
KOHIIEHTpAllMU. JIBMKEHME OKpalleHHbIX MOHOB B DJJICKTPUYECKOM IIOJIE.
B3aumoneiicTBre IMHKA € CepoOid, COIsiHOM KuciaoTou, xiaopuaom Menu (II). 'openue
Maraus. BzauMoaencTBre XJIIOpHOU U CEPOBOIOPOIHOM BOJIBL.

JlabopaTtopHbie omnbITel 18. B3anMozeiicTBue pacTBOpOB XJIOpHIAa HATpUS U
HuTpata cepeodpa. 19. IlomydyeHre HepacTBOPUMOIO THIPOKCUAA U B3aUMOJEICTBUE
ero ¢ kucinoramu. 20. BzanMoaelcTBre KUCIIOT ¢ OCHOBaHMSMHU. 2 1. B3anmogeiicTeue
KHCJIOT C OKCHIaMH MeTauioB. 22. B3amMojencTBHEe KHCIOT ¢ MeTaulaMh. 23.
BzaumoelicTBre KUCIIOT ¢ cojisiMU. 24. B3anMoieificTBre MiejIoueH ¢ KUCJIOTaMu. 25.
Bs3auMopelicTBHE mienoduel ¢ OKCUAaMHU HEMETaJLUI0B. 26. BzauMoaeiicTBue mieiiouei
¢ coisimu. 27. ITosrydeHne U CBOMCTBA HEPACTBOPUMBIX
ocHoBaHWi. 28. BsanmmojeicTBHEe OCHOBHBIX OKCHIOB C KHCIOTamMu. 29.
BzaumopeiictBie OCHOBHBIX OKCHAOB ¢ Bomoil. 30. B3amMmoneiicTBHE KHUCIOTHBIX
OKcHIOB ¢ ImenouyaMu. 31. B3zaummonelcTBHE KHCIOTHBIX OKCHJIOB C BOmoOH. 32.
BzanmopeiicTBue conent ¢ kucnoraMu. 33. BlaumMoaeiicTBrue colied ¢ meiodamMu. 34.
BzaumogeiictBue coset ¢ consmu. 35. B3aummopencTBHe pacTBOPOB COJNEH C
MeTaJlJIaMHu.

Tema 7. IIpaktukym 2. CBOKCTBA PaCTBOPOB JJIEKTPOJIUTOB

1. Nonnbie peakuuu. 2. YCIOBUA TE€UECHHUS XHUMHUYECKHUX PEAKIUNA MEXKIY
pacTBOpaMHu 3JIEKTPOJIUTOB 0 KOHIA. 3. CBOMCTBA KUCIOT, OCHOBAHMM, OKCUJIOB U
coisieil. 4. PenieHne dKkCriepruMeHTaNbHBIX 3a1a4.

[Ipy 1ByX4acOBOM ITAHUPOBAHUHU MPOBOIUTCS TOJIBKO ITPaKTHUECKast paboTa
4,

PesepBHoe Bpems — 3 4. (BO3MOXHOE HCIIOJIb30BaHUE: MPOSKTHAs

NEATEIIbHOCTD)
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