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Beryniienne
Pabouast mporpamMma yueOHOT0 Kypca 1mo XxumuH i1 9 kiacca pazpadborana Ha ocHoBe AOOIT
OO0 s oOydaromuxcst C 3aJep)KKOH TCUXMYECKOrO pa3BUTHUS B COOTBETCTBUU C
tpeboBanussmMu ®I'OC OO0 u ®AOII, u aBTopckoii mporpammsel O.C. I'abpuensna (I"abpuensa
O.C. mporpamma kypca xumuu s 8-11 kmaccoB o0meoOpa3oBaTeNbHBIX YUpexkaeHuid M:
Hpoda,2010r).
JlanHas mporpaMma OpUEHTHpOBaHa Ha ucnoib3oBanue yueonuka: O. C. 'abpuensn, U. T.
Octpoymos, C. A. CnagkoB. Xumus ,9 kiacc: - M :Ilpocsemenue, 2020

IInanupyemsblie pe3yJbTaThl
l. JIN4YHOCTHBIE Pe3yJIbTATHI:
1) ocosnanue cBoel STHUYECKOHW NPHMHAJIEKHOCTH, 3HAHHE MCTOPMM XMMHH M BKJIaja
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;
2) (opmuposanue OTBETCTBEHHOTO OTHOINEHMS K TO3HAHUIO XHMMHUH; TOTOBHOCTH H
CHOCOOHOCTH O0y4YaroImuxcs K CaMOpPa3BUTUIO U €aMOOOPAa30BaHUI0 Ha OCHOBE H3YYEHHBIX
(akToOB, 3aKOHOB W TEOPUM XHMHM; OCO3HAHHOIO BbIOOpPA M IOCTPOEHUE HHAUBUAYAIbHOMN
00pa3oBaTebHON TPACKTOPHH;
3)  opmuposanue NENOCTHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, HEOTHEMJIEMOH YaCThIO
KOTOPOM SABJIAETCSA XUMHUYECKasi KapTUHA MUDa,
4) osnadenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO pAa3BUTHS HAayKH H
00I11eCTBEHHOH NMPAKTHKH, B TOM YHUCJIE U XUMUYECKUM;
5) ocsoenue coumanbHBIX HOPM, HpaBUI MOBEICHHUS, poleil U (OPM COLUANBLHON KM3HH B
coLuyMe, MPHUPOJIE W YACTHOHM KH3HH Ha OCHOBE HIKOJOTHYECKOW KYJIbTYphl M 0€30MaCHOTO
oOpaleHus ¢ BeleCTBAMU U MaTepuallaMu;
6) @opmuposanue KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOINGHHMM CO CBEPCTHUKAMH H
B3pOCIABIMM B Ipolecce  0o0pa3oBaTelbHON,  OOIIECTBEHHO  IOJE3HOM,  y4yeOHo-
HCCIIE0BATENBCKOM, TBOPUYECKOM U IPYTUX BUJOB JAESITEIBHOCTH, CBA3aHHBIX C XUMHUEH.

1. MeTtanpeaMeTHbIe Pe3yabTAThI:

1) onpedenenue ueneit co6CcTBEHHOro 00yYeHMs, TOCTAHOBKA M (OPMYJIMPOBAHME I ceOst
HOBBIX 3a]1a4;

2) nnanuposéanue TyTeH JIOCTHIKEHHsS JKENAEMOTO pe3yibTaTa OOYdEHHMS XHMHUH Kak
TEOPETUYECKOr0, TaK U SKCIIEPUMEHTAIILHOTO XapaKTepa;

3) coommecenue cBouX NEHCTBUH C IIIAHUPYEMBIMH PE3YJIBTATAMH, OCYUECMELeHIe KOHTPOIIS
CBOEH JeATeNbHOCTH B IpOLECCE JOCTHXKEHUS pe3ylibTaTa, onpedeienue COCOOOB IEHCTBHMA
IIPY BBITTOJIHEHNH JTa00PAaTOPHBIX U NMPAKTUIECKUX paOdOT B COOTBETCTBHH C TIPABUIIAMU TEXHUKHU
0e30IMacHOCTH;

4) onpedenenue NCTOUHWKOB XMMHYECKOH MH(pOPMAIMM, TIONydEHHE M aHAIU3 €€, CO3JIaHHe
WH(POPMAIIMOHHOTO MPOYKTA U €0 MPE3eHTAIINS;

5) ucnonvzosanue 0CHOBHBIX MHTEJIEKTYAllbHBIX ONEpPAlMii: aHATU3a U CUHTE3a, CPAaBHEHUS M
cucTeMaTH3alnuy, 0000IIEHUS M KOHKPETH3AINH, 6bli6/eHIe TIPHINHHO-CIICICTBEHHBIX CBSI3eH H
nocmpoenue JTIOTHIECKOT0 PacCyKIeHUS U YMO3aKII0YeHUs (MHIYKTUBHOTO, I€JyKTUBHOTO U TIO
AHAJIOTHH ) HA MaTepualie €CTECTBEHHO-HAyYHOT'O COJICPKAHUS;

6) ymenue co3naoT, IPUMEHATH ¥ MPEOOPA30BHIBATE 3HAKHM M CHMBOJIBI, MOJEIH U CXEMBI IS
pelreHus yueOHBIX U MI03HABATEIBbHBIX 33/1a4;

7) hopmuposanue W pazeumue SKOJOTMYECKOTO MBIILIEHAS, yMEHHE NPUMEHATH €ro B
MIO3HABATENIbHOM, ~KOMMYHUKAaTUBHOW, COLMAIBHOW MpakTHKE U  OpodecCHOHATbHOM
OpHEHTALNH;

8) zenepupoeanue nneit u onpeeaeHre CPEICTB, HEOOXOIUMBIX JUIS MX PEATH3ALMH.

1. IlpeaMeTHbIE Pe3yabTATHI:



BrInyCKHUK HaydUTCS:
XapaKTepu30BaTh OCHOBHBIE METO/IbI MO3HAHUS: HAOJIOJICHHIE, U3MEPEHHUE, IKCIIEPUMEHT;
OTHCHIBATh CBOMCTBA TBEPIBIX, KHUAKHX, Ta3000pa3HBIX BEIIECTB, BBIICISS MX CYIICCTBCHHBIE
MPU3HAKU;
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHSATUH «aTOM», «MOJICKYJIay, «XUMHYECKUI
AIEMEHT, «IPOCTOE BEILECTBOY», «CIIOKHOE BEIIECTBO», «BAJICHTHOCTbY, «XUMHUYECKas
peaxus», UCIOJb3Ys 3HAKOBYIO CUCTEMY XUMUU;
pacKpbIBaTh CMBICII 3aKOHOB COXpaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;
pa3ianyaTh XUMUYECKUE U (PU3NUYECKUE SIBIICHUS;
HA3bIBaTh XUMUYECKHUE IJICMEHTHI;

OTIpEIEIISATh COCTaB BEUIECTB M0 UX (hopMyIiaMm;

OTIpEEISATh BAJICHTHOCTh aTOMa 3JI€MEHTa B COCIUHEHUSX;

OTPEIEATh TUIl XUMHUYECKUX PEaKIIHil;

Ha3bIBaTh MPU3HAKU U YCJIIOBHS MPOTEKAHHUS XUMHUUYECKUX PEaKIIHil;

BBISIBIIATh NPU3HAKH, CBUICTEIBCTBYIONIME O TPOTEKAHUUM XUMHUYECKON peakiuu Mpu
BBITIOJIHCHUH XUMHYECKOTO OIbITA;
COCTaBIATH GOPMYIIbI OMHAPHBIX COEIUHEHUN;
COCTaBIISITh YPaBHEHUSI XUMUYECKUX PEAKIUI;
coOiroaaTh npaBuia 6€30mMacHoOi paboThI MPU MPOBEACHUN OTIBITOB;
MI0JIb30BATHCS JTA00PATOPHBIM 000PYIOBAHUEM U TIOCYIOH;
BBIYHCIITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISPHYIO MaCChI BEIIECTB;
BBIYHCIISTH MAaCCOBYIO JIOJTFO XUMUYECKOTO JIEMEHTA 110 (PopMyJie COSTMHCHHS,
BBIYHCIIATH KOJIUYECTBO, 00BEM MIIM MACCy BEIECTBA MO KOJIMYECTBY, 00bEMY, MacCe peareHTOB
WJIU TIPOYKTOB PEaKIINH;
XapaKTepu30BaTh (PHU3UYECKHE U XHUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHUCIOpPOJAa U
BOJOPO/IA;
MoJIy4aTh, COOMPATh KUCIOPOI U BOJIOPOI;
pacro3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KHUCIOPO/, BOJAOPOS;
pacKkpbIBaTh CMBICII 3aKOHa ABOTaJIpo;
PacKpbIBAaTh CMBICT MOHATUH «TEIIOBOM 3P PeKT peakuny», «MOISIPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHIE CBONCTBA BOIBI;
PacKpbIBaTh CMBICII IOHATHUS «PaCTBOP»;
BBIYHCIIATh MAaCCOBYIO JIOJIO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCIMHEHUS U3yYEHHBIX KJIACCOB HEOPTAHNYECKUX BEIICCTR;
XapaKkTepu30BaTh (PU3NUECKUE U XUMUYECKHUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX
BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHUM, COJICH;
ONpeeNsATh NPUHAAJICKHOCTh BEUIECTB K OMPEACIEHHOMY KJIacCy COeAMHEHUN;
COCTaBIATh (POPMYIIBI HEOPTAHHUECKUX COSIMHEHHUI N3YYeHHBIX KIIACCOB;
MIPOBOJIUTH OMBITHI, MOATBEPKAAIOIINE XUMUUECKIE CBOMCTBA M3YUEHHBIX KJIACCOB
HEOPTraHWYECKHUX BEIECTB;
pacno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEI0UYEH O U3MEHEHHUIO OKPACKHU
WHJUKATOPA;
XapaKTepU30BaTh B3aMMOCBS3h MEXKTY KJIaCCAMHU HEOPTAaHUUECKUX COSAMHEHU;
packpsiBaTh cMbIch [lepuoanueckoro 3akona . . MenneneeBa;
00BACHATh (U3UYSCKHUN CMBICT aTOMHOTO (ITIOPSIKOBOT0) HOMEpa XUMHUECKOTO DJIEMCHTA,
HOMEpPOB I'PpYMIbI U nieproaa B nepuoandeckoi cucreme /1. 1. Menneneena;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOSHUS aTOMOB, CBOMCTB 3JIEMEHTOB B Mpeaenax
MaJibIX IEPUOJIOB U TJIABHBIX MOJATPYIIIL;



XapaKTEePU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJAOPO/Ia 0 KAJIbIUs) HA OCHOBE UX IOJIOKCHUS
B nepuoanueckoit cucreme /. 1. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX aTOMOB;
COCTaBJISITh CXEMbI CTPOECHHS aTOMOB IEpBbIX 20 37IEMEHTOB NIepuoandecKkoi cucremsl . 1.
Menneneena;

pPacKpbIBaTh CMbBICI MMOHATHH: «XUMUYECKasi CBS3bY, «JICKTPOOTPUIIATEILHOCTDY;

XapaKTEPU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIINYECKON
PELIETKH;

ONPEIEATh BUJI XUMUYECKOM CBSI3M B HEOPTraHUYECKUX COCTUHEHUSX;
HU300paxaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX PAa3HBIMU BHJIAMU XHMHYECKHUX
CBs3€H;

PacKpbIBaTh CMBICII MOHITHH «HMOH», «KATHOH», «AHUOHY, «JIEKTPOJIMUTHDY, KHEIICKTPOJIUTHIY,
«QIJICKTPOJIMTHYECKAS JUCCOIUALINS», KOKUCITUTEbY, «CTEICHb OKUCICHUS,
«BOCCTaHOBHUTEIbY, «OKHCICHHUEY, «BOCCTAHOBJICHUEY;

ONPEAEIIATh CTEIIEHb OKUCIICHUSI aTOMa 3JIEMEHTA B COEMHECHUU;

PaCKpBIBATh CMBICI TEOPUU JICKTPOIUTHIECKON TUCCOIUAIINN;

COCTaBJIATh YPABHEHUS JICKTPOJIUTUUECKON TUCCOLMALMU KUCTIOT, IIEJIOYEH, COJIEH;

OOBSICHATH CYIIHOCTh TPOIIECCa AIEKTPOIUTUICCKON TUCCOLMAIIIYU M PEaKIIUii HOHHOTO OOMEHa,
COCTaBJISITh TOJIHBIE  COKpPAIIEHHBIC HOHHBIC YPABHEHHS peaKIuii 0OMEHa,

ONPEIEeTATh BO3MOKHOCTh TPOTEKAHUS PEaKIIUii HIOHHOTO OOMEHa;

MIPUBOJIUTH PEAKIIUHU, IOJTBEPKIAI0IINE KAUECTBEHHBIN COCTaB Pa3IMUHbIX BEIIECTB;
ONpeAeNsTh OKUCIUTEIh U BOCCTAHOBUTED;

COCTaBJISITh YPABHEHMSI OKUCIIUTEIIBHO ~-BOCCTAHOBUTEBHBIX PEAKLIU;

Ha3bIBaTh (PaKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHYECKOU PEaKIIHH;

KJIacCU(PHUITMPOBATh XUMHUYECKHUE PEAKIIMH 110 PA3TMYHBIM ITPU3HAKAM;

XapaKkTepU30BaTh B3aUMOCBSI3b MEXIY COCTABOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIJIOB;
MIPOBOJUTH OIBITHI MO MOJYYCHUI0, COOMPAHUIO U N3YUYCHHIO XUMHYECKUX CBOMCTB
ra3000pa3HbIX BEHIECTB: YTIIEKUCIIOTO ra3a, aMMHUaKa;

pacrmo3HaBaTh ONBITHBIM IMyTEM ra3000pa3HbIe BEIIeCTBA: YITIEKUCIBINA Ta3 U aMMHUaK;

XapaKTEepU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;

Ha3bIBaTh OPraHUYECKHUE BEIIECTBA MO MX (PopMylie: MeTaH, 3TaH, 3THJICH, METAHOJI, TAHOJI,
TJIMIEPHUH, YKCYCHAsl KMCIIOTa, aMUHOYKCYCHAsl KUCJIOTa, CTEApUHOBAs KUCIIOTA, OJICMHOBAs
KHCJIOTAa, TTII0K034;

OLICHUBATh BIIMSAHUE XUMUYECKOIO 3arpsi3HEHUSI OKPY KAIOIIEH Cpeibl Ha OPTraHU3M YEJIOBEKA;
rPaMOTHO 00paIaThCs C BEIIeCTBAMU B TTOBCETHEBHOM JKU3HH;

OTPEIETSATh BO3MOXKHOCTh IPOTEKAHUS PEAKIINN HEKOTOPBIX MPEICTABUTENICH OPraHUYECKIX
BEILIECTB C KUCIOPOJOM, BOJOPOJOM, METAJIJIAMH, OCHOBAaHUSAMHU, TAJIOTEHAMH.
BrInycKHHUK MONTYYUT BO3MOKHOCTh HAYUUTHCS:

* BBIABUTATH U MPOBEPSITH SIKCIICPUMEHTAIBHO TUIIOTE3bI O XUMHYECKHX CBOMCTBAX
BEIIIECTB Ha OCHOBE MX COCTaBa M CTPOCHMUSI, UX CITOCOOHOCTH BCTYMATh B XUMHUYECKUE PEAKIINH,
0 XapakTepe U NPOJYKTaX Pa3IMUHbIX XUMUYECKUX PEaKLIUii;

* XapaKTEepU30BaTh BEIECTBA M0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIUBAIOT
MPUYUHHO-CIIEACTBEHHBIE CBSI3H MEXK]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

*  COCTaBJISITh MOJICKYJIIPHBIE U TIOJHBIE HOHHBIE YPABHEHUS TI0 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

* MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIISITH OKHCIIUTEIBHBIC HITH
BOCCTAHOBUTEJIBHBIC CBOMCTBA C YYETOM CTETICHEH OKUCIICHHS DJIEMEHTOB, BXOSIINX B €T0
COCTaB;

® COCTaBJISITh YPAaBHEHUS PEAKIMid, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH
MpEeBpalllCHUI HEOPraHMYECKUX BEIIECTB PA3TMYHbBIX KJIACCOB;



® BBIABUIATh U IIPOBECPATH SKCIICPUMCHTAIBHO T'MIIOTE3bI O PE3YyJIbTaTax BO3Z[€I>'ICTBPI$I
Ppa3IMIHbIX (baKTO];)OB Ha UBMCHCHUC CKOPOCTHU XHUMHYESCKOH pEaKkuuu,

HCITOJIB30BaTh MPUOOPETEHHBIE 3HAHUS JIJISI SKOJIOTMYECKU TPAaMOTHOTO TIOBE/ICHHS B
OKpYXKarolleH Cpese;

*  HCMOJIb30BaTh MPUOOPETEHHBIC KITFOUEBBIC KOMITETCHIIMH IPH BBITIOJIHEHUH ITPOCKTOB
U y4eOHO-HCCIIeI0BATEIHCKUX 3a/1a4 110 U3YUYCHHUIO CBOMCTB, CIIOCOOOB MOTYUYCHHS U
pacro3HaBaHus BEIIECTB;

* 00BEKTHBHO OIICHWBATh WH(OPMAIIMIO O BEIIECTBAX M XMMHYECKHUX TPOIIECCaX;

* KPUTHUYECKH OTHOCHUTHCS K MCEBIOHAYYHON HHPOpMAIIHH, HEA0OPOCOBECTHOM
peKiIaMe B CpeACTBAaX MacCOBOM MH(OPMAIINH;

® 0CO3HAaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM IO XUMUU JJIS1 TPAKTUUECKOU
JIeSITEILHOCTH YSJIOBEKA,

OcHoBHOe coJep:KaHue Kypca
I'napa 1. IloBTOpenue u 00001eHne CBeAeHUH MO Kypcy 8 kiacca (64)

bunapusie coenuaerns. OKCHUIBI coIe00pa3yIoIue U HeCoIeo00pa3yroIue.
['uapokcunpl: ocHOBaHMs, aM(pOTEepHbIE, KUCIOThI. CpeaHue, KUCIIbIe, OCHOBHBIEC COJIH.

O06o001eHne cBeIeHn 0 XUMHYECKUX peaknusax. Kiraccuukamnuss XuMHUeCKIX PeaKIfi
10 Pa3JIMYHBIM OCHOBAHUSM: COCTaBY M YHCITy PEarupyromlnux U 00pa3yomuXxcs BEIeCTB,
TerioBoMy 3 (PeKTy, HampaBICHUIO, K3MEHEHHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB,
00pa3yromux pearupyromniue BeniecTna, ¢ase, UCIoIb30BaHUI0 KaTallnu3aTopa.

[ToHsiTHE O CKOPOCTH XMMUYECKOUN peakiru. PaKkTophl, BIUSIONME Ha CKOPOCTh
XUMUYECKHUX PEaKIUii: MPUPOJIa Pearupyroninux BEeIecTB, X KOHIIEHTpaIUs, TeMIIepaTypa,
IJIOIIAb COMPUKOCHOBEHM S, HAIMUME KaTtanu3aropa. Katanus.

XUMHYECKUE PEAKIINU B PACTBOPAX AJIEKTPOIUTOB
I'naBa 2. Xumnuyeckue peakuuu B pacrsopax (104)

[TonsitTue 00 DIEKTPOIUTHYECKON TUCCOIUAIUU. OJIEKTPOJIUTHI W HEDJIEKTPOIHTHI.
MexaHu3M  IUCCOIMAlMU  DJIEKTPOJIMTOB €  PA3IMYHBIM  XapakTepoM cBsa3u. (CTemneHpb
AIEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U Ca0ble JIEKTPOIUTHL.

OCHOBHBIE TIOJIO)KCHHS TEOPHH DIICKTPOIMTHYECKOW mauccormanuu. Kiaccudukarms
MOHOB U MX CBOMCTBA. KHCIOTHI, OCHOBaHHS M COJM Kak 3JEKTpoiHThl. X kimaccudukamus u
JHCCOIHAAITS.

OO0mme XUMHUYECKHE CBOWCTBA KHUCIOT: HW3MEHEHHWE OKpPAaCKM  HMHIAMKATOPOB,
B3aUMOJICCTBUE C MeETaJUJIaMHM, OKCHJAAMU U THAPOKCHUIAMU METAUIOB W  COJISMH.
MonekynspHbIe 1 HOHHBIE (TTOJTHBIC U COKpPAIIEHHBIC) YPaBHEHUS PEaKIHi.

XWMHUYECKUN CMBIC COKPAIIEHHBIX YPaBHEHHW. YCIIOBUSA MPOTEKAHUS PEAKLIUN MEXIYy
AJIEKTPOJIUTAMH JI0 KOHIIA. Ps/T akTHBHOCTH METAJIOB.

OO0me XMMHUYECKHE CBOMCTBA IENIOYCH: B3aMMOICHCTBHE C KHCIOTaMH, OKCHIAMH
HEeMeTaioB, coisMu. OOImme XUMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUM:
B3aUMOJICHCTBUE C KUCIOTAMH, PA3JIOKEHUE TIPH HarPeBaHUU.

OO0mue XHMMHYECKHE CBOMCTBA CPEIHHMX COJICH: B3aMMOJICHCTBHE C KHCJIOTaMH,
IeJI0uaMu, COJISIMM U MeTajljiaMu. B3anMoieicTBHE KUCIIBIX COJIEH CO MIeI0uaMHu.

I'maponms, kak 0OOMEHHOE B3aMMOJICHCTBHE COJICH C BOJOW. I 'MIpOSIM3 COJMU CHUIBHOTO
OCHOBaHUS U C1a00¥ KUCIOTHL. [ maponm3 conu c1aboro OCHOBaHUS U CUIIbHOM KucioThl. [1Ikana
pH.

CBoiiCcTBa KHCIIOT, OCHOBAaHWW, OKCHJIOB U COJIEH B CBETE TEOPUU DIIEKTPOIUTUUYECKON
JUCCOIMAIIMU U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUM.

[IpakTrueckue paboThI
1. CsoiicTBa KUCIOT, OCHOBAHMH, OKCHIIOB U COJIEH B CBETE TEOPHUH DIEKTPOIUTHIECKOM
JIUCCOLIMAIMN U OKUCITUTEIBHO ~-BOCCTAHOBUTEIBHBIX PEAKIIMI



I'naBa 3. HemeTayasl 1 uxX coequHeHus (254)

CtpoeHue aTOMOB HEMETAIOB M UX mojoxkeHue B llepmomnueckoil cucreme. Psn
ANEKTPOOTpHUIaTEIbHOCTU. KpHucTaimnyeckue pemeTkl HEMETaIOB — IMPOCTHIX BEIECTB.
Amnotponus u e€ npuuuHbl. Pu3nyeckue cBoicTBa HeMeTauioB. O0IIKMe XMMUYEeCKHe CBOMCTBA
HEMETAaJUIOB: OKUCIUTENIbHBIE 1 BOCCTAHOBUTEIIbHBIE.

["anmorensl, cTpoeHne WX aTOMOB U MOJeKyJd. DU3NYECKHE W XUMHUYECKHE CBOWCTBA
rajioreHoB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB raJIOT€HOB B 3aBUCHMOCTH OT MX IMOJIOKEHUS
B Ilepuoanueckoii cucteme. HaxoxaeHue raioreHoB B MPUPOJE U UX MOJydeHHe. 3HAUCHUE U
MPUMEHEHHUE TaJIOTCHOB.

["amoreHOBOJOPO/IBI W COOTBETCTBYIOUIME UM KHCIOTHI: IJIABUKOBAas, COJsHas,
OpoMoBoAOpoIHasl, MoaoBojopoAHas. ["amorenuanl. KadecTBeHHbIE peakIMM Ha TaJOTCHH]-
noHbl. [I[puMeHenne coeIMHEHNH TalOreHOB U UX OUOJIOruYecKas poJb.

O6mas xapakrepuctuka anemMeHToB VIA-rpymnmbel. Cepa B nmpupoje U €€ MojayyeHue.
AmnotponHele MoauduKaMK cepbl W UX CBONCTBA. XHMMHYECKHE CBOICTBa cephl U €&
IPUMCHCHUE.

CepoBO0pO/I: CTPOCHUE MOJIEKYIBI, (PU3UUECKUE U XUMUYECKUE CBOICTBA, MOTYYCHHE U
3naueHnue. CepoBogopoanas kuciora. Cynbduasl u ux 3HadeHue. Jlromuaohopsl.

Oxkcup cepsl (1V), cepuucras kucnota, cynbdurel. KauecTBeHHas peakuus Ha CyIbPUT-
WOH.

Oxkcun cepol (VI), cepnas kucnora, cynbdarel. Kpucramnorumparsl. KadecTBennas
peakuus Ha CyiIb(paT-HOH.

CepHas KHCIIOTa - CHIIBHBIN 351eKTponuT. CBOHCTBA pa30aBiIeHHOI CEPHOIM KUCIOTHI, Kak
TUTTUYHON KUCJIOTBI: B3aWMMOJCHCTBHE C METa/IAaMH, OCHOBHBIMH M aM()OTEPHBIMH OKCHJIAMH,
OCHOBaHUSMHU M aM(OTEpHBIMH THAPOKCUAAMHU, colsiMu. KauecTBeHHas peakuus Ha cynbdart-
WOH.

OO6mas xapakrepucTuka 31eMeHTOB VA-Tpynmbl. A30T, CTPOCHHE aToMa U MOJIEKYIIbI.
dusznueckue M XUMHUYECKHE CBOWCTBA W TIPUMEHEHWE a30Ta. A30T B TMPUPOJIE U €ro
Ounonoruveckas pob.

AMMUaK, cTpoeHUE MOJICKYJIBI U (PU3MUECKHUE CBOMCTBA. AMMHAYHAs BOJIA, HAIATBIPHBIN
CIUPT, TUApPAT aMMHUaka. /JJOHOPHO -akKIENTOPHBIM MEXaHW3M O0pa30BaHUS KaTHOHA aMMOHUSI.
BoccranoButenbHabie cBoicTBa ammuaka. Conu aMMOHHMSI U uX npuMmeHenune. KadectBeHHas
peaxius Ha KaTHOH aMMOHHSI.

Okcuapl a30Ta: HEcoJIeoOpa3yrouue U KUCIOTHBIC. A30THCTas KHUCJIOTa W HUTPHUTHL.
A30THas KUCJI0Ta, €€ MoJIy4eHHue U cBoiicTBa. HuTpatsl.

®ochop, crpoenue atoma u amtorponus. Gocounsl. Pochun. Okecun docdopa(V) u
oprodochopnas kucnora. Pocharer. Dochopubie ynodperus. MHCEKTULIHIBHI.

OO6mas xapaktepuctuka 3jeMeHTOB IV A-rpymmbl: 0COOEHHOCTH CTPOCHHUS aTOMOB,
MPOCTHIX BEIIECTB U COSAMHEHM B 3aBUCHMOCTH OT MOJOXKEHUs 31eMeHTOB B [lepuoamueckoit
cucteme. Yriepoa. AIJOTpOnHbe MoAU(UKAIMK: anMa3, rpadut. AMOpPQHBINA Yriiepoa U ero
copTa: caxa, aKTUBHPOBAaHHBIM yroib. AgcopOmus. XWMHUECKHE CBOWCTBA yIiiepoja.
KoxkcoxuMudaeckoe mpou3BOICTBO M €0 MpoayKius. KapOumbr.

Oxcun yruepoma(ll): cTpoeHme Monekynsl, mMolyueHHE U ero cBoicTBa. Oxcua
yraepoaa(lV): cTtpoeHue MOJEKysbl, TOJy4Ye€HHE U €ro cBoiicTBa. YrosbHas kuciora. Conu
YrOJIbHOM KUCIOTHI: KapOOHATHI U THAPOKapOOHAThl. TeXHHUECKas U MUIIeBas Co/a.

Heoprannueckre W OopraHWYECKHE BEIIECTBA. YTIIEBOJIOPOIbl. XHUMUUYECKOE CTPOEHHUE
OpPTaHMYECKUX BEIIECTB, KaK MOPSIOK COCTUHEHHUS aTOMOB B MOJIEKYJI€ TI0 BaJICHTHOCTH.

MeraH, 3TaH, KaKk IpeaeIbHbIE YIIIEBOIOPOIbl. DTHIICH U alleTUJICH, KaK HeMpeaebHbIC
(HeHaChIIIEHHBIE) yTaeBoAopoAbl. [opeHme yrieBogoponoB. KadecTBeHHbIE peakIMU Ha
HeIpeaeIbHbIC COCTUHCHHMS.

OTUNIOBBI COUPT, €ro TMOJy4YeHHe, NPUMEHEHHEe U (PHU3UOJIOTHYECKOe JIeHCTBUE.
TpéxaTomMHubIi criupT rMIepyuH. KauecTBeHHAs! peakius HA MHOIOATOMHBIE CIIUPTHI. Y KCyCHast
KHCTIOTa- TIPEJICTAaBUTEINb KIacca KapOOHOBBIX KHUCIIOT.



Kpemnuii, crpoenne ero atomMa u cBoiicrsa. Kpemuuii B npupone. CUIMIUABI U CUJIaH.
Oxkcua kpemuusi(1Y). KpemaueBas kucioTa v €€ coiu.

[TpousBoacTBo crexia M LeMeHTa. lIpogykius CHIMKaTHOM IPOMBINIIEHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, dasHc.

Hemeramner B mpupoge. PpaknmoHHAs TEPEroHKa MKHUAKOTO BO3JyXa Kak CIoco0
MOJIy4YeHUsl KHUCIOpoJa, a3zoTa, aproHa. llomyuenume ¢ocdopa, kpemuus, xiopa, Hoja.
DIIEKTPOJIN3 PaCTBOPOB.

[ToryueHnue cepHOM KUCIOTHI: CHIPHE, XUMU3M, TEXHOJIOTUYECKAsk CXeMa, METO/]
KUIISIIIETO CJI0s, TPUHIUIIBI TeII000MEeHa, TPOTUBOTOKA U LUpKYyIsiiuu. Oneym. [IpousBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHMYECKask CXeMa.

IIpakTuyeckune padoTsl

2. VI3yueHue CBOWCTB CONSHON KHUCIIOTEL

3. N3y4eHune CBOUCTB CEPHOM KHCIIOTHL.

4. Tlony4yeHure aMMHUaKa U M3y4EHHE €r0 CBOKMCTB.

5. IMonyveHne yriaekucaoro ra3a ¥ U3y4eHue ero CBOMCTB.

I'naBa 4. MeTta/Liibl ¥ X coequHenust (174)

ITonoxenne wmetamnoB B Ilepuogmueckor cuctemMe XuMu4yeckux osiaemeHToB J[. .
MenpeneeBa, CTpOEHHE HUX aTOMOB M KPUCTAUIOB. MeTayumyeckas CBA3b M MeETalInyecKas
Kpuctauinueckas pemérka. duznyeckne CBOMCTBA METAJLIOB: 3JIEKTPO- U TEIJIONPOBOAHOCTD,
OTpakarolas CrnocOOHOCTb, MIACTUYHOCTh. CIIaBbl YEPHBIE U IIBETHHIE.

Meramibl Kak BOCCTAHOBHUTENU. OJIEKTPOXMMHUYECKUN psii HamnpsbkeHud. B3aumopeiicTBue
METaJUIOB C HEMETaJIIaMH, OKCUIaMH, KAUCJIOTaMH, COJISIMU. AJTFOMAUHOTEPMHS.

CtpoeHre aTOMOB W TPOCTBIX BEIIECTB IIENOYHBIX METAIOB. 3aBUCUMOCTh (PU3UYECKHX U
XUMHUYECKUX CBOMCTB IIEIOYHBIX METAJIIOB OT 3apsAIOB sep uX aToMOB. OKCHUJIBI M TUIPOKCHUIBI
HIEJIOYHBIX METAJJIOB, UX MOJIyYeHHE, CBOMCTBA, MpUMEHEHHE. BakHellne COau MIEIOYHBIX
METaJUIOB, UX 3HAaYEHHUE B KUBOW U HEKUBOU MPUPOJIC U B KU3HU YETIOBEKA.

CrpoeHue aroMOB M TMPOCTHIX BELIECTB IIEIIOYHO3EMENBHBIX METAJIOB. 3aBUCHMOCTH
(GUBUYECKUX M XMMHYECKHUX CBOMCTB IMIEJIOYHO3EMEIBHBIX METAJIOB OT 3apsiioB sIEp HX
atoMoB. OKCHIIBI U TUIPOKCUABI IIETOYHO3EMENIbHBIX METaJUIOB, MX MOJYy4YE€HHE, CBOWCTBA U
npuMeHeHue. BakHeimme comy meEIoUHO — 3eMENbHBIX METAJJIOB, X 3HAYEHUE B MPUPOJE U
JKU3HU dyenoBeka. KapOoHAThI v THAPOKAPOOHATHI KAbIIHSL.

JKéctkocth BONBI: BpeMeHHasi M nocTosiHHas. CriocoObl yCTpaHEHHsS BPEMEHHOW KECTKOCTH.
CniocoObl ycTpaHeHusl TOCTOSSHHOM kEcTkocTu. MoHuThl. CoeMHEHHS allOMUHUS B MIPHUPOJIE.
Xumudeckue cBoicTBa amoMuHHS. OCOOGHHOCTHM OKCHIAa M THUJPOKCHUIA QIIOMUHHUSA Kak
amM(OTepHBIX coequHEeHHH. Baxkueiimume conu amtomMunus (XJI0pu, cyabdar).

OcoOeHHOCTH CTpOCHUS aToMa kene3a. JKeneso B mpupoje. Baxueimme pyasl xene3a. OKCHIBI
u ruapokcuanl xkeneza(ll) u xeneza(lll). Comu xenesa(ll) u xxeneza(lll). OGHapyxeHre HOHOB
KAaTHOHOB K€Je3a B paCTBOpE. 3HAUEHHNE COCIMHEHNHN JKeme3a.

Koppo3ust xummuueckasi U 3JIeKTPOXUMUYECKasl. 3al[uTa METAIUIOB OT KOppo3uu. MeTaibl B
pUpo/Jie: B CBOOOTHOM BHJIE U B BHjie coeuHeHul. [lonsTre o metamuryprun. YépHas u
1BETHAst MeTaJLTyprus. [lupomeranmyprus, TMIpOMETAILTYPrusi, SIEKTPOMETAIUTYPIHSL.
Homennsrii mporiecc. [lepepaboTka 4yryHa B cTaib. DJIEKTPOJIH3 PACILIABOB.

[TpakTudeckue paboOTHI

6. Tlomy4eHue KeCTKON BOIBI M CIIOCOOBI €€ YCTpaHEHHS.

7. PenieHne SKCIIEPHMEHTAIBHEIX 3a/1a4 MO TeMe «MeTasub».

I'naBa 5. Xumus u okpyxawiuas cpena (24)

Crtpoenue 3emiu: a1po, MaHTHsI, 3eMHasl KOpa, IX XUMUYeCKuit coctas. Jlutocdepa u
€€ COCTaBHBIE YACTH.



XuMudeckuit coctaB Tuapochepbl. XUMHUYECKH COCTaB aTMOCHEPHI.
M cTOYHMKH XMMUYECKOTO 3arpsi3sHEHUS OKpYXKaromel cpebl. [ 1o0anbHbIe 2KOJIOTHYECKHe
POOJIEMBI YeIOBEYECTBA: TAPHUKOBBIN (D (PEKT, KUCIOTHBIE 10T, O30HOBBIC JIBIPHI.
MexayHapoaHOe COTPYAHUYECTBO B 00IACTH OXPaHbI OKPYKAIOIIECH CPEbl OT XMMHUYECKOTO
3arpsi3HEHUS. «3eJIEHasT XUMUS.
I'naBa 6. O600mieHNe 3HAHUI 110 XUMHUH 32 KYPC OCHOBHOM IIKO0JIBI (64)

CrtpoeHue aTomMa B COOTBETCTBHH C MOJI0KEHUEM XUMUYECKOro 31emMeHTa B [lepuoanueckoit
cucrteme. CTpoeHHe BEIIECTBA: XMMUUYECKas CBSI3b U KPUCTAIUIMUECKUE PEIIETKU. 3aBUCUMOCTh
CBOMCTB 00pa30BaHHBIX AJIEMEHTAMU MPOCTHIX BEIIECTB (METANIOB, HEMETAJUIOB, OJIaropOIHBIX
ra3oB) OT IMOJIOKEHHUsI 3JIeMeHTOB B [lepuoanueckoii cucreme. THUITONOTHS HEOPTaHUYECKUX
BEILIECTB, JCJICHUE UX Ha KJIAcChl U rpymnibl. [IpencraBurenu.

[Ipr3Haku U yCclIOBUS TPOTEKAHUSA XUMUUECKUX PeaKIuid. THUIIOTOTHS XUMUYECKUX PEAKIIUM MO
pa3IMYHBIM OCHOBaHMSIM. Peaknu noHHOro oOMeHa. OKUCIUTETHhHO-BOCCTAHOBUTEIHHBIC
peaKIuu.
XuMHUYECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHbIE XMMUUYECKUE CBOMCTRA
coJieo0pa3ymIIUX OKCHIOB, TUAPOKCUIOB (OCHOBAaHUH, KUCIOT U aM()OTEPHBIX THIPOKCH]IOB),
coJei.

TemMaTH4eckoe MJIAHNPOBAHUE

Ne ypoxka Tema ypoxka KomnuectBo
4acoB
I'aBa 1
«IloBTOpeHMe U 00001IeHUE CBeAeHNI M0 Kypcy 8 kiacca. XuMHYeCcKue 6
peakuum»
1,2,3 Krnaccudukanus HEOPraHMIeCKUX BEIIECTB M X 3
HOMEHKJIaTypa
4,5 Knaccudukanus XuMHYECKUX peakluil 0 pa3IuuHbIM 2
OCHOBaHUSIM
6 CxopocTh XuMHUecKUX peakuuii. Karanus 1
I'naBa 2 «XuMHYECKHE peaKIIH B PACTBOPAaX» 10
7 DIIEKTPOTUTHYECKAsT JUCCOIHAITUS 1
8 OCHOBHBIE TIOJIOKEHUS TCOPHH DIICKTPOITUTHICCKOM 1
nuccormaruu (TO]T)
9 TO/
10 XuMHYECKHEe CBOMCTBA KUCIIOT B cBeTe T[] 2
11 XuMHU4YecKrue CBOMCTBAa OCHOBaHUM B cBeTe TOJI 1
12 XumMmudeckue cBoicTBa coiieil B ceete TO/] 1
13 [TonsiTue o rumponu3e comnei
14 [TpakTudeckast pabota. Ne 1. Perenne skcriepuMeHTaTbHBIX 1
3aJa4 1o TeMe «DJIEeKTPOJIIUTUYECKas TUCCOIHAIINS)
15 O00011eHre U cUCTEMATU3AaLMs 3HAHUH 110 IJIaBe 1
«XMMHYECKHE PEAKITNH B PACTBOPAX AICKTPOITUTOBY
16 VYpok-3auer no riaaBe «XUMHUYECKHE PEAKIIMK B pacTBOpax 1
AIIEKTPOJIUTOB
I'naBa 3 HemeTasibl M UX COeAMHEHUS 25
17 OO011ast XapaKTepPUCTHKA HEMETAJUIOB 1
18 Oo6mas 1
xapakrepucTrka 31eMeHToB VIIA rpynnsl — ranoreHos
19 CoeIMHEeHUS TAJIOTCHOB 1
20 [Tpaktuueckas padota No 2. «/3yueHne CBONCTB COJSTHOM 1
KHUCITIOTBI»
21 OO0m1as XxapakKTepUCTUKA 3JIEMEHTOB VI A - XallbKOTE€HOB. 1




Cepa

22 CepoBoiopos1 ¥ cynb(huab! 1

23 Kuciopoabie coeTuHEeHUs CephI 1

24 [Tpaktuyeckas pabora Ne 3. «/3yyeHue CBOWCTB CEpHOI 1
KHCJIOTBD)

25 Oo6mas 2
XapaKTEPUCTHKA XUMHUECKUX dIeMeHTOB VA rpymmbl. A30T

26 Ammuak. Coiay aMMOHUS 1

27 [TpakTiaeckas padborta Ne 4 «IlomyueHue aMmmuaka u 1
U3YyUYCHHE €r0 CBOHCTBY

28 Kucnopoconepkaiime coeMHCHHS a30Ta 1

29 CoenHeHUs a30Ta KUCIOPOJICOAEPIKAIINe 1

30 Dochop u ero coequHEHMS 1

31 OO61mas xapakTepucTka 31eMeHToB [V A- rpynmsbl. 1
Yraepon

32 Kucnopocoaepxaiue coeiuHeHHs! yTIepoaa 1

33 [Tpaktuyeckas pabora Ne 5. «IlomydyeHue yriaekucioro 1
ra3a ¥ i3y4eHHe ero CBOHCTBY

34 YTeBo10pOIbI 1

35 Kucnopoaconep:xamiye opraHi4ecKue COeTMHEHUS 1

36 KpemHuuii u ero coequHeHus 1

37 CunukarHas IpOMBIIIIEHHOCTh 1

38 [TonryueHnue HeMeTaIOB

39 [Tony4yeHne BaxHEHIINX
XUMHYECKHUX COCTUHEHHH

40 O606menue no rinase «HemeTamibl 1 X COSTUHEHHS 1

41 Ypok-3auet 1o riaBe «HemeTamsl 1 X COSTMHEHUS 1

I'maBa 4. MeTaJJIBI M HX COeTHHEHHS 17

42 [Tonoxenune meramios B [lepuogndeckoii cucreme, 1
CTPOEHHE aTOMOB U KPUCTAJIJIOB

43 OO01re XUMHYECKHE CBOMCTBA METAJIOB 1

44 OO01mas xapakTepucTHKa 1
MIEJIOYHBIX METAJIJIOB

45 [ITenounsle Metasuibl. O01Iast XapaKTePUCTHKA 1

46 OO01mas xapakTepuCcTHKa 1
MIEJT0YHO3EMENTbHBIX
METAJIJIOB

47 [lenounozemenbHble MeTauibl. O0IIas XxapakTepuCTHKA

48 KécTkocTh BOJIBI M CIOCOOBI €€ yCTpaHEeHUs 1

49 [TpakTudeckast pabota No 6. «IlomydeHue »KeCTKOW BOIBI U 1
CrocoObI €€ yCTpaHEHUSD»

50 AJIOMUHUHN U €T0 COETUHEHUS 1

51 Keneszo 1

52 CoenuHeHus xene3a 1

53 [TpakTiueckas pabota Ne 7 «Pemienue 1
IKCIEPUMEHTAIIBHBIX 3a71a4 10 TeMe «MeTauibiy

o4 Koppo3ust MeTayioB 1 criocoObl 3alUTHl OT Heé 1

55 MeTtaibl B mpupojie 1

56 [lonsaTue 0 MeTaTypruu 1




57,58 O0001menne 3HaHui 110 ri1ase «Mertauibl 1 UX 2
COCTUHEHUS
I'naBa 5. Xumus u okpyxawiuas cpena 2
59 XUMHY€eCKasi OpraHu3alysl IJIaHEThl 3eMJIs 1
60 Oxpana 1
OKPYKAIOIICH CPEJIbl OT XUMUYECKOTO 3arpsi3HeHUS
I'naBa 6. O6001eHNE 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI 6
61 Bemiectra
62 XHMMHUYECKUE PEAKIINU 1
63 OCHOBBI HEOPTAHUYECKON XUMHH 1
64 Heopranudeckass Xumusi, €€ OCHOBBI 1
65 ['eneTnyeckue psabpl MeTaIa, HEMETaIa U MePeXoqHOro 1
MeTasia
66 IloxBeneHue UTOroB 1




