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Ili1anupyembie pe3yabTaThl 00yUYeHUsI XUMHUH
[Tnanupyemble pe3yabTaThl OCBOCHMS OOYy4alOIIMMMCS OCHOBHOW 00pa3oBaTeIbHON
IPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMsl yTOUHSIOT U KOHKPETH3HPYIOT 001ee TOHUMaHNe
JIMYHOCTHBIX, METAIPEIMETHBIX M IPEIMETHBIX PE3YJIbTaTOB KaK C MO3ULMHU OpPraHMU3aluM HUX
JOCTH>KEHUSI B 00pa30BaTElIbHOM IIPOLECCE, TAK U C IMO3ULMUM OLICHKH JOCTHXKEHMS 3THX
pe3yabTATOB.

OOyyaromuiics Hay4YuTCs:

o XapaKTepU30BaTh OCHOBHBIE METO/Ibl I0O3HAHUS: HAOIIOAEHUE, U3MEPEHHE,
9KCIIEPUMEHT;
o OTHCHIBATh CBOMCTBA TBEP/ABIX, )KHUJIKUX, Fa3000pa3HbIX BEIIECTB, BbIAEIAA UX

CYIICCTBCHHBIC ITPHU3HAKH,

L4 PACKpPBIBATE CMBICIT OCHOBHBIX XUMHYCCKUX MMOHSITUMN «aToM», «KMOJICKYJIa»,
«XUMUYECKUHN QJICMECHT», «ITPOCTOC BEUICCTBO», KCIOKHOC BEHICCTBO», «KBAJICHTHOCTL),
(KXUMHUUCCKaA pCaKusa», UCIIOJIb3YySA 3HAKOBYIO CUCTEMY XNMHHU,

J PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJIIPHON T€OPHH;

J pa3nuyath XUMUYECKHEe U (PU3HUeCcKue SIBICHUS;

J Ha3bIBaTh XUMUYECKHE DJICMEHTHI,

J OTIPEJIeNIATh COCTaB BEUIECTB M0 UX hopMysam;

J OTIPEIeNIATh BAJICHTHOCTh aTOMa 3JIEMEHTAa B COSMHEHUSIX;

. OTIPENENATh THUI XUMUYECKUX pPeaKLnii;

. Ha3bIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIHIA;

. BBISIBIISITH IIPU3HAKH, CBUJIETENICTBYIOIINE O MPOTEKAHUH XUMHUYECKON PEeaKIiK Mpu
BBITIOJIHEHUN XUMUYECKOTO OIIBITA;

. COCTaBJISATh (OPMYIIBI OMHAPHBIX COCTUHECHHI;

J COCTaBIISATh YPAaBHEHUSI XUMUUECKHUX PEaKLIU;

J coOnroaath npasuia 6e30mMacHO pabOThI TP MTPOBEICHUH OTIHITOB;

J M0JIb30BaThCs 1a00PaTOPHBIM 000PYIOBAHUEM U MOCY/IOM;

J BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

J BBIYHCIISTH MACCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTa Mo (opMysie COSAUHEHUS;

. BBIYHCIISATH KOJIMYECTBO, 00bEM MIJIM MACCy BEIIECTBA MO KOJUYECTBY, 00beMy, Macce
pEeareHToB WM MPOIYKTOB PEaKInu;

. XapakTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOICTBA MPOCTHIX BELIECTB: KUCIOPOIa
1 BOJOPO/Ia;

. MOJIy4aTh, COOMPATH KUCIOPO.I ¥ BOJOPO/I;

o pacrio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIEeCTBa: KUCIOPO, BOJIOPOL;

o pacKpbIBaTh CMBICI 3aKOHA ABOTapo;

o pacKphIBaTh CMBICI HOHATHH «TEIUIOBOM 3P PEKT peakuu», «MOJIIPHbII 00bEM»;

J XapakTepu30BaTh (PU3NYECKHE U XUMHUYECKHE CBOMCTBA BOJIBI;

o PacKpbIBaTh CMBICI TIOHATHUS «PacTBOPY;

o BBIUUCIIATH MACCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

J MIPUTOTOBIISATH PACTBOPHI C OIPEICIEHHON MacCOBOM J10JIel pacTBOPEHHOI'O BEILIECTBA,

L4 Ha3bIBATb COCAUHCHHUA U3YUCHHBIX KJIACCOB HCOPTAHUYICCKHUX BCUICCTB;



XapaKTepu30BaTh GU3NUECKUE M XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEUIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUM, COJIEH;

OTpeeNsATh MPUHAIICHKHOCTH BEIIECTB K ONPEICICHHOMY KJIacCy COCIMHECHUIA;

COCTaBIIATh GOPMYIIBI HEOPTAHMUECKUX COSAMHCHNUN N3YU4EHHBIX KJIACCOB;

MIPOBOJIUTH OTBITHI, MTOITBEPHKIAIOIINE XUMUYECKUE CBOMCTBA U3yYEHHBIX KJIaCCOB
HEOPraHUYECKHX BEIIECTB;

pacrno3HaBaTh, ONBITHBIM ITYTEM,PAaCTBOPHI KUCIIOT U IIEJI0UYEH 10 N3MEHEHUIO
OKpacKH MHAUKATOPA;

XapaKTEPU30BaTh B3aUMOCBS3b MEXIY KJIIaCCAaMH HEOPTaHUYECKUX COCTMHEHUI;

packpsiBaTh cmbici [lepuoanueckoro 3akona [I.1. Menaeneena,;

O0O0BACHATH PU3NYECKHUI CMBICII AaTOMHOTO (ITOPSIIKOBOT0) HOMEpPAa XUMUYECKOTO
3JIEMEHTa, HOMEPOB IPYNIbI U NIepuoa B nepuoandeckon cucreme .M. Menneneea;

0OBICHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOEHHUS aTOMOB, CBOMCTB 3JIEMEHTOB B
npezeiax MajblX MEPUOOB U TIIaBHBIX MOATPYIIIL,

XapaKTEPU30BaTh XUMUYECKUE FIIEMEHTHI (OT BOJIOPO/Ia IO KAJIBIIUS) HA OCHOBE UX
TOJIOXKEHUS B mepuoandeckoit cucreme J[.M. MenneneeBa u 0COOEHHOCTEHM CTPOCHHS HX
aTOMOB;

COCTABJISITh CXEMBI CTPOCHHS aTOMOB TIepBbIX 20) 3JIEMEHTOB MEPUOTUUECKON CHCTEMBI
.. Mennaeneena;

PacKpbIBATh CMBICI MOHATHI: «XUMUYECKas! CBI3bY», «AJIEKTPOOTPHUIIATEILHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTD (PU3MUECKHUX CBOMCTB BELIECTB OT THIA
KPHUCTAJUIMYECKON PELIETKU;

ONpCACIIATh BU XUMHYECKOM CBSI3H B HEOPraHN4CCKUX COCIUHCHUAX,

n300pakaTh CXEMbI CTPOCHHSI MOJIEKYJT BEIIECTB, 0Opa30BaHHBIX PA3HBIMU BHIAMH
XUMHYECKUX CBI3CH;

PacKpbIBAaTh CMBICH MMOHATUN «HOHY», KKATHOHY, «AHHOHY, «AJICKTPOJIUTHIY,
CHEIJICKTPOJIUTBI», «IJICKTPOTUTHYCCKAS JUCCOIMAIIM, «OKHUCIUTEIb), «CTEIIEHb
OKHCJICHUS» «KBOCCTAHOBHTEIIbY, «OKHUCICHUEY, KBOCCTAHOBJICHUEY);

OTPENeTATh CTENEHb OKUCIICHUSI aTOMa 3JIEMEHTAa B COCIMHCHHH,

PacCKpBIBATh CMBIC TEOPHH JIECKTPOJIUTUUECKON JUCCOIHAIIHH;

COCTaBIISATh YPABHEHHUS SJICKTPOIUTUYECKOM TUCCOLUAIIUU KUCIIOT, IIeI0YeH, COeii;

OOBSACHSATH CYIIHOCTB MPOILIEcca IEKTPOIUTUUECKOM TMCCOIMALIUN U peaKIui
HOHHOTO OOMEHa;

COCTaBIIATh MOJHBIE M COKpAIllEHHbIE HOHHBIE YPAaBHEHHSI peakluu OOMeHa;

OTIPEICIIATH BOBMOXKHOCTh MPOTEKAHUSI PEaKIIMii HOHHOTO OOMEHa,

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IUYHbIX BEIIECTB;

ONPENENsATh OKUCIUTENb U BOCCTAHOBUTEIB;

COCTaBJISITh YPaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIUH;

KIIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0 PA3IMYHBIM IPU3HAKAM;

XapaKTEpPU30BaTh B3aUMOCBSI3b MEXK/y COCTAaBOM, CTPOCHHEM U CBOMCTBAMU
HEMETAIIIOB;

MIPOBOJIUTH OMBITHI 110 TOTYYCHHUIO, COOMPAHUIO U H3yUYEHUIO XUMUYECKUX CBOMCTB
ra3000pa3HbBIX BEIIECTB: YIIIEKUCIOTO ra3a, aMMHaKa;



pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: YIJIEKUCIIBIN Ta3 U aMMHUAK;

XapaKTEpPU30BaTh B3aUMOCBS3b MEXy COCTaBOM, CTPOCHUEM U CBOKMCTBAMU
METaJIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA 0 UX (hopMyJsie: MeTaH, 3TaH, STUICH, METaHOJI,
3TaHOJI, INIMIEPHH, YKCYCHAs KUCI0TA, AMUHOYKCYCHasl KMCJIOTa, CTEaPUHOBAs KACIIOTA,
OJICMHOBAsI KUCJIOTA, IIFOK033;

OLICHUBATH BIIMSIHUE XUMHUYECKOIO 3arpsA3HEHUS OKPYXKAIOLIEH Cpebl Ha OPraHu3M
YEII0BEKA;

IrPaMOTHO OOPAIATHCS C BELIECTBAMH B [IOBCEHEBHOM KU3HU

OIIPENENATh BO3MOKHOCTh IPOTEKAHUS PEAKIIUN HEKOTOPBIX MPEICTaBUTEIECH
OPraHWYECKUX BEIIECTB C KUCIOPOJAOM, BOJAOPOIOM, METAIITIAMHU, OCHOBAHUSIMH, FaJIOr€HAMU.

OO0yuarouuiicst MOJIy4UT BO3MOKHOCTh HAYYUTHCH:

8bLOBUAMD U NPOBEPAMb IKCNEPUMEHMANILHO 2UNOME3bl 0 XUMUYECKUX CEOUCTBAX
geujecme Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCIU 6CMYNAMb 8 XUMUYECKUe
peakyuu, o xapakmepe u npoOyKmax pasiuidHblx XUMU4eCKUx peakyuil,

Xapaxmepusoeams geujecmed no cOCmasy, CMpoeHuIo U C6OUCMEam, YCmanasiueams
NPUYUHHO-CIEOCMBEHHbLE CBA3U MEeHCOY OAHHBIMU XAPAKMEPUCTNIUKAMU 8eujecmed;

coCcmaegnams MONEKYIApHble U NOJHble UOHHbLE YPABHEHUSL NO COKPAUEHHbIM UOHHBIM
VpaeHeHuam,

NPOCHO3UPOBATL CNOCOOHOCMb 8EUeCmBa NPOABIAMb OKUCIUMENbHbLE U
80CCMAaHOBUMENbHBIE CBOUCMBA C YY4emOM CIMeneHell OKUCIeHUS DIeMEHMO8, BX00AUUX 8 €20
cocmas,

coCmagams ypagHeHus peakyuil, COOMeemcmeayouux nociedo8amenbHoCmu
npeepawjeHull HeoP2AHUYECKUX 8eujecmes pasiuitbIX Kiaccos,

8bL0BUAMD U NPOBEPAMb IKCNEPUMEHMATLHO 2UNOME3bl O Pe3VIbmamax
8030elicmBUs paA3IUYHbIX PaKmMoOpos Ha USMEHeHUe CKOPOCTU XUMUYECKOU PeaKyuu,

UCNONIb308aMb NPUOOPEeMeHHble 3HAHUS 01 IKOJI0SULECKU 2PAMOMHO20 NOBEOEHUS. 8
OKpydHCcarouell cpeoe;

UCNONIb308aMb NPUOOPEMEHHbIe KIoUesble KOMNemeHYUulU NpU 8bINOIHEHUU NPOEKMO8
U Y4eOHO-UCCIe008aMeNbCKUX 3A0ad NO U3YYEHUIO CBOUCME, CHOC0O08 NONYYEeHUs U
PACNO3HABAHUS Belecms,;

00bEKMUBHO OYEHUBATNL UHPOPMAYUIO O 8EUECTNBAX U XUMUYECKUX NPOYeCcax,

Kpumuiecku OmHOCUMbCS K NCeBOOHAYYHOU UHpopMayuu, Hedo6poco8ecmHol
pexiame 8 cpedcmsax mMacco8ou unhopmayuu;

0CO3HABAMb 3HAYEHUE MEOPEeMULECKUX 3HAHULL NO XUMUU OJisl NPAKMUYECKOl
OesimenbHOCMU 4el08eKd;

€030a8amv MOOenu U cxemvl OJisl peulenuss Y4eOHbIX U NOZHABAMENbHBIX 3A0aY,
NOHUMAMb HEe0OX00UMOCMb COONI00eHUS NPEONUCAHULL, NPedla2aeMblX 8 UHCMPYKYUSIX NO
UCNONIL30BAHUIO TIEKAPCNE, CPEOCm8 ObIMOBOU XUMUU U Op.



Conep:kanmne yueOHOIro npeaMera

Be HU A XAPDAKTCPUCTUKA XUMHWYCCKUX JJICMEHTOB U XUMHWYCCKHUX AN

Ilepuoanyeckmii 3aKoH u Ilepuoanyeckas cMcremMa XUMHYCCKHX JJIEMEHTOB
. 1. Menaeaeepa (10 1)

XapakTepucTUKa OJJIEMEHTa 10 €ro nmnosiokeHuto B Ilepuonmyeckoir  cucreme
xuMudeckux amemMeHToB [[. M. MenneneeBa. CBoiicTBa OKCHAOB, KHCIIOT, OCHOBAHHIN MU COJICH
B CBETE TEOPUM NIEKTPOJIUTUUYECKON TUCCOLMALUMN U OKHCIEHUS-BOCCTAHOBJICHUS.

[lonsiTne 0 mepexoAHbIX 37eMeHTax. AMGoTepHOCTh. ['eHeTHUECKHil psiI TepexoHOTO
JJIEMEHTA.

[Iepnognueckuit 3axkoH u Ilepumonnueckass cucrema xumudeckux i3iieMmeHroB /[l .
Menneneesa.

XHUMHUYECKasi OpPraHM3alus JKUBOW M HEXHMBOM NPUPOAbL. XHMHYECKHH COCTaB spa,
MaHTUU U 3€MHOH KOpbl. XMMHUYECKHUE IJIEMEHThl B KJIETKaX >XUBBIX OpraHu3MoB. Makpo- u
MHUKPO3JIEMEHTBHI.

O060061eHne cBeleHui 0 XUMUYecKuX peakuusax. Kiaccudukanus XuMUYECKHX peakiuui
[0 Pa3IMYHbIM MPU3HAKAM: «UHCJIO U COCTAaB pearupyroumux 1 o0pa3yrouuxcs BEeUECTBY,
«TErIOBOM  3PQeKT», «HAIpaBlIEHUE», «U3MEHEHHE CTENeHEeW OKUCIEHHSI DIIEMEHTOB,
00pa3yoIluX pearupyromie BenecTBa», «pa3ay, «MCnoIb30BaHUE KaTalIn3aTopay.

[lonaTHE O CKOpPOCTM XHMMHMYECKOW peakiuu. @DakTopsl, BIMAKIINE HA CKOPOCTh
xuMHuueckux peakuuid. Karanuzaropsl 1 katanus. THruOuTOphl. AHTHOKCHIAHTHI.

Jemoncmpayuu.Paznuanpie  popmer Tabmumer . U. MenneneeBa. Mogenn aTtomoB
ameMeHTOB 1 — 3-rO0 mepnojoB. Mojens CTpOCHHS W MHOTO Imapa (TIONEepedHbIH pa3pes).
3aBUCHUMOCTh CKOPOCTM XUMHYECKOW pEaKIUH OT NPHUPOABl PpPEarupyroliux BELIECTB.
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM pEaKIMU OT KOHIIEHTPALMHM PEarupyroliuX BELIECTB.
3aBUCHUMOCTh CKOPOCTHM XMMHUYECKOM PEaKIHMH OT IJIOLIAJM CONPHUKOCHOBEHUS pPEearupyroniux
BEIIECTB («KHISIINKA CII0H»). 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PEaKIMH OT TeMIIepaTyphl
pearupyromux BemecTB. ['OMOTreHHBII W TreTeporeHHbId Karanu3bl. {DOepMEeHTATHUBHBIN
karanu3. IHrubupoBaHue.

Jlabopamopnsie onvimut. 1. llonydeHue rufijpokcuaa HUHKA U UCCIEIOBAHUE €r0 CBOMCTB.
2. MopnenupoBanue mocTpoeHus llepuoaud eckod cucTeMbl XUMUYeCKHX diemeHToB J[. U.
MenneneeBa. 3. 3aMmenieHne xene3oM Meau B pactBope cyiabdara menu (II). 4. 3aBucumocth
CKOPOCTH XHMMHMYECKON peakuMu OT NPUPOJAbl pEearupyrolux BeEIIeCTB Ha MpUMepe
B3aMMOJCICTBUSA KHUCIIOT C METaUlaMHU. 5. 3aBUCHMOCTb CKOPOCTH XMMHYECKON pEaKIuu OT
KOHIICHTPALIMM PEArupyrolluX BEIIECTB HAa MpPUMEpPE B3aWMOJCHCTBUS LMHKA C COJISTHOM
KHUCIIOTON pAa3IMYHONM KOHIEHTpanuu. 6. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM pEakiuu OT
IJIOIIAM CONPHUKOCHOBEHUS  pearupyronux  BewlecTB.7. MoJenupoBaHHe — «KHUISIIETO
ciost». 8. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM pEaKIUH OT TeMIIepaTyphl pearupyroumx
BEIIECTB Ha NpuMepe B3aumojeiicTBus okcuaa memu (1) ¢ pacTBOpoM CepHOW KHCIOTHI
pasnuuHoi TemmepaTypbl. 9. Pasnoxkenue mepokcuia BOJOpoJia ¢ MOMOIIBI0 OKCHAA MapraHia
(IV) u xaramaszpr. 10. OOHapyxeHHE KaTaja3bl B HEKOTOPBIX IMHUINEBBIX MpoaykTax. 11.
WNurubupoBanue B3aMMOICHCTBHS KUCIOT C METaJIaMH YPOTPOIIMHOM.

Tema 1. Meranapl (14 4)

[Tomoxenne MeramoB B Ilepuonnueckod cucreme xumudeckux simemeHtos I WM.
MenneneeBa. Mertamumueckas KpPUCTAJUIMYECKAsl PEIIETKA W METaUIMYecKas XUMHYeCKas
cBs3b. OOmue ¢Qusnueckue cpoiictBa MerauioB. CriaBbl, MX CBOWCTBA M 3HAUCHHUE.
XHUMHUUECKHE CBOMCTBAa METAJJIOB KaK BOCCTAHOBHUTEJCH, a Tak)Ke B CBETE HX IOJOXKCHHUS B
ANEKTPOXUMUYECKOM DSy HampspKkeHud MeTtamnoB. Kopposusi MeTanoB U ciocoObl OOpHOBI ¢
Hel. Metannsl B ipupojie. O01mue crnocoObl UX MOTyISHHS.



OO0masi xapakTepuCTHKA IIeJOYHBIX MeTadjoB. Meramsl u mnpupoge. OOmue
criocoObl ux mnosydeHus. Ctpoenue aromoB. lllenodnble MeTayibl — MPOCTBIE BELIECTBA.
Baxwneiimme coeauHEHHs IIETOYHBIX METAIOB — OKCHJBI, THIPOKCUABI U COJHU (XJIOPHIHL,
KapOOHAThl, Cynb(aTel, HUTpPAThl), MX CBOHCTBAa W MNPHUMEHEHHE B HApPOJHOM XO3SICTBE.
Kanwuiineie ynoopenus.

O0mas xapakrepucTHMKa 3JjieMeHTOB rJjaBHoii mnoarpynnsl |l rpymmel.  Crpoenue
atoMmoB. lllenoyHo3emenbHble MeETaIbl — IMPOCThIE BELIECTBA. BakHelllne CcoeauHEHUs
LIEJIOYHO3EMETIbHBIX METAJUIOB — OKCHJbI, THJIPOKCHIBI M CONU (XJOpUIbI, KapOOHATHI,

HUTpATHI, cyIbdartel, Gocdarsl), X CBOWCTBA U MPUMEHEHHE B HAPOJIHOM XO3SHCTBE.

Amomunuii. CTpoeHue aToMa, (QU3MYECKME U XUMHYECKHE CBOICTBA Ha IPOCTOrO
BemectBa. COCIMHEHUS AIIOMUHUSA — OKCHA W THAPOKCHI, WX aM(pOTEpHBIN Xapakrtep.
Baxwueiimme comm antoMuHus. [[puMeHeHne allFOMUHUS B €r0 COCTUHEHUM.

Keneszo. Crpoenne aroma, (puU3MYECKHEe W XHMHYECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
Ienetnueckue psasl Fe?* u Fed'. Baxwueiimme conm skemesa. 3HaueHHE dKejle3a U €T0
COEIMHEHUH JUIsl IPUPOABl U HAPOJHOTO XO35MCTBA.

Jlemoncmpayuu.O0pa3ibl MENOYHBIX U HIEJIOYHO3EMETBHBIX MeTauioB. OOpa3iibl CIJIaBOB.
B3anmopeiictBue HaTpus, JIUTHS W KajdblUs C BOJAOW. B3anmmopeicTBHe HAaTpusi U MarHus C
KUCI0poIoM. B3anMojielicTBue MeTaioB ¢ HemeTtauiamu. [losrydenne ruipokcua xenesa
() = (11).

Jlabopamopuvie onvimel. 12. B3aumoielicTBHE pacTBOPOB KHUCIIOT M COJICH C METaJlJIaMH.
13. OsuakomiieHme ¢ pyaamu kene3a. 14. OkpammBaHHE IUIAMEHU COJISIMHU  IIEIOYHBIX
MetauioB. 15. B3aumoneiictBue kampimsi ¢ Bojou. 16. TlodydeHne THIpPOKCHIA KadbIUs U
uccnenoBanue ero cBoctB. 17. [lomydeHwe TuUIpOKCHIA ATIOMUHUS W HCCIEAOBaHUE €ro
cBoricTB. 18. BzammopeiicTBue xene3a ¢ coisHoM kucimoToil. 19. IlosryueHue ruIpOKCHIOB
xenesa (1) u (1) u u3yuenune ux cBOMCTB.

Pemenne OKCIICPUMCHTAJIBHBIX  3aJa4 Ha pacClloO3HaBaHWUEC W IOJYYCHHEC COCAMHCHUU
METAJJIOB.

Tema 3. Hemerajari (26 4)

OOmiass xapakTepucTUKa HeMeTalyioB: mojoxeHue B Ilepumoauueckoir cucrteme
xumuueckux  anementoB  JI. WM. MengeneeBa, 0COOEGHHOCTH  CTPOCHHSI  aTOMOB,
anekTpooTpunatenbHocTh (D0) Kak Mepa «HemeTaumuHocTy», psaa 0. Kpucrammnueckoe
CTPOCHHE HEMETAJJIOB — MPOCThIXBelEecTB. Asutotponus. dusnyeckue CBOKWCTBAa HEMETAILIOB.
OTHOCUTENBHOCTD NOHATHI «METAI» U «HEMETAILID).

Boaopon. Ilonoxenune Bogopona B Ilepuonnueckoil cucreMe XMMHUYECKHX 3JE€MEHTOB /.
N. MenneneeBa. CtpoeHue aromMa u MoOJeKynbl. PU3MUECKME W XUMUYECKHE CBOWCTBA
BOJIOPOJA, €r0 MOJIYYEHUE U IPUMEHEHHE.

Boaga. Crtpoenue Mmonekynbl. BomopogHas xumudeckass cBsizb. PU3MUECKHE CBOWCTBA
BOJbl. AHOMAalUMU CBOMCTB BoAbL. [mapoduibHbie U TuapodoOHBIE BemiecTBa. XUMHUYECKUE
cBoiictBa BoAbl. KpyroBopoT Boabl B mpupone. Bomoounctka. Aspaums Boabl. bbIToBBIE
¢bunbTpel. MuHepanbHble BOABI. JUCTHIITUPOBaHHAS BOJA, €€ MOJTydYeHHuEe U MPUMEHEHHE.

O0masi xapaxkrepuctuka rajgoreHoB. Crtpoenne aromoB. Ilpocusio BemectBa U
OCHOBHBIE COEJMHEHUS TaJOreHOB, WX cBoiicTBa. KpaTkue cBeneHus o xjope, opome, prope u
noje. [IpumeHeHne rajJoreHoB U UX COEIMHEHU B HAPOJHOM XO3SIICTBE.

Cepa. CrpoeHue aroma, alJOTpPOINHUS, CBOWCTBA M TPUMEHEHHWE POMOUYECKON Cephl.
Oxcugst cepol (IV) u (VI), ux nonydenue, cBoiictBa 1 mnpuMeHeHnue. CepHas KUCIIOTa U €€
COJIM, UX MIPUMEHEHUE B HAPOJAHOM X03sicTBE. [[pOU3BOACTBO CEPHON KHUCIIOTHI.

A3ot. CtpoeHue aTomMa M MOJIEKYJbl, CBOMCTBA IPOCTOTO BellecTBa. AMMHAK, CTPOEHHUE,
CBOMCTBA, MOJIyueHHE U npuMeHeHue. Coliui aMMOHUs, UX CBOWCTBa W HMpuMeHeHue. OKCHIbI



azota (I1) u (IV). A3oTHas KuciaOTa, €€ CBOWCTBA W NIpuUMeHeHHE. HUTpaThl U HHUTPHTHI,
npobsemMa ux CoJepKaHus B CEILCKOX03SIMCTBEHHOM MPOIYKIIUN. A30THBIC YAOOPCHHS.

®ochop.CtpoeHne aroma, aIOTPONus, CBoiicTBa Oermoro u KpacHoro Qocdopa, ux
npuMeHeHre. OcHOBHbIC coeauHeHus: okcun ¢ochopa (V) u oprodochopHas KHCIOTA,
docdarel. DochopHbIe yIoOpeHus.

Yraepoa. CrpoeHne atroma, ajUIOTPOIHS, CBOMCTBA MoaupuKanuid, mpumeHeHue. OKCHIbI
yriaepoaa (II) u (IV), ux cpoiictBa u npumeHnenue. KapOoHaTel: KamblUT, COJa, MOTAIl, HUX
3HAYEHHUE B IPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. Ctpoenue aroma, KpUCTAIJIMUECKUM KpPEMHUM, €ro CBOICTBAa W IpPUMEHEHHE.
Oxcun kpemuus (IV), ero npuposanbie pa3sHOBHAHOCTH. CHIMKAThl. 3HAYCHHUE COCAMHCHHI
KPEMHMS B )KMBOM U HE)KMBOU ITpupoje. IloHsaTHe 0 CuiMKkaTHON IPOMBIIUIEHHOCTH.

Jemoncmpayuu.O0Opa3ipl rajJoreHoB — IMPOCTHIX BeUlecTB. B3anMoaelicTBHE raJloreHoB ¢
HaTpUEM, C AIIOMHHMEM. BpITecHeHHE XJIopoM Opoma WM HOJa W3 PACTBOPOB HMX COJIEH.
B3anmopeiictBue cepel ¢ MeTaulaMH, BOJOPOJOM M KHCIOpoJaoM. BsammopeictBue
KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTBI ¢ Menpro. llornomenne yrinem  pacCcTBOPEHHBIX
BEILIECTB WJIM Ta30B. BoccraHoBieHne Meau u3 ee okcujga yrinéMm. OOpasubl TPUPOIHBIX
COCIMHEHUHN XJopa, cepbl, ¢docdopa,yriaepona, KpemMHus. OOpas3ipl BaXKHEWIIUX IS
HapOJJHOTO XO3siCTBa Cynbh(haToOB, HUTPATOB, KapOoHATOB, ¢docdaroB. OOpas3Ibl CTEKIIa,
KepaMHKH, [IEMEHTA.

Jlabopamopnwie onvimer. 20. [lonydyenue m pacno3HaBanue Bojaopoaa 21. MccnenoBanue
MMOBEPXHOCTHOTO HATSHKEHUS BOJBI, 22. PacTBopeHWe TiepMaHTaHaTa Kaius WM METHOTO
Kymopoca B Boje. 23. I'mapatanus obOe3BoxkeHHOTO cyiabbara meau (I1). 24. Usrotosnenue
TUIICOBOTO oTmedarka. 25. O3HakoMJIeHWE ¢ KOJUICKIMEeH OBITOBBIX (HUIBTPOB. 26.
O3HaKOMJIGHHE C COCTAaBOM MHUHEpadbHOW BOJBI. 27. KauecTBeHHasl peakiusi Ha TaJIOTCHUI-
nonel. 28. Ilomydyenwe m pacmoszHaBaHue kuciopoaa. 29. I'opeHue cepbl Ha BO3AYyXE U B
kuciopose. 30. CpoiicTBa pa3daBiaeHHOW cepHOU KUCIOTHI. 31. M3yueHue CBOWCTB amMMmHaka.
32. PacnosznaBanue cosieii ammoHusa. 33. CBoiicTBa, pa30aBJICHHONW a30THOW KHUCIOTHL 34.
B3anMopelicTBre KOHIIGHTPUPOBAHHOW a30THOM KHCJIOTHI ¢ Meawto. 35. ['openne dochopa Ha
BO3ayxe U B kuciopone. 36. PacnoznaBanue docdaror. 37. ['openue YIJIa B Kuciaopone. 38.
[Tonyyenue yronapHOW KHCIOTBI W u3ydeHue e€ cBoiicTB, 39. Ilepexon kapOboHaToB B
ruapokapOoonatsl. 40. Paznmoxenue ruapokapObonata Hatpus. 41. ITlomydeHue KpemHEBOUH
KHUCJIOTHI U U TydYeHHE €€ CBONCTB.

1.Pemenne OKCIICPUMCHTAJIBHEBIX 3aJia4 110 TEMEC «Hoz[rpynna raJIOr€HOB).
2. Penienue OKCIICPUMCHTAJIBHBIX 3a1a4 110 TCMC «Hozlrpynna KHucjaopoaar».
3. HonyquI/Ie, CO6I/IpaHI/Ie H paCIio3HaBaHHEC I'a30B.

[lepuonnueckuii 3akoH u llepuommueckas cucremMa Xumuueckux dieMeHtoB /I, .
MenneneeBa. PU3NUECKUN CMBICII MIOPAJIKOBOTO HOMEPA dJIEMEHTA, HOMEPOB MEPUOJA U TPYIIIIBI.
3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB 3JIEMEHTOB M UX COCIUHEHUU B MEepUOJax M Ipylnmnax B
CBETE MPEACTABICHUIN O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue [leproauyeckoro 3akoHa.

Buapl XuMHUECKUX CBS3EH M TUIBI KPUCTALIMYECKUX PEMIETOK. B3anMOCBSA3L CTpOEHUS U
CBOMCTB BEIIIECTB.

Knaccudukanuss XUMHUYECKUX pEaKIMid IO pa3IWYHbIM MpHU3HAKaM (YUCIIO M COCTaB
pearupyommx U 00pa3yronuxcs BEUIECTB; HAIMYNE TPaHUIBI pa3aena ¢a3; TermioBoit 3pdexrT;
W3MEHEHUE CTEIEHEN OKHUCIEHHS AaTOMOB; MCIOJIb30BAHME KATAIM3aTopa; HaIpaBICHUE
npotekanus). CKOPOCTh XUMUYECKHX Peakmuii U (akTopsl, BIusiomue Ha Hee. OOpaTUMOCTh
XUMHYECKUX PEAKIIU U CIOCOOBI CMEIIEHUSI XUMUYECKOTO PAaBHOBECHSI.



[IpocTble 1 cnoxHbIE BelecTBa. MeTajulbl U HEMETAIUIbL. [ eHeTHUeCKre psiibl METAILIA, HEMETAILIA
u mepexomHoro wmetamna. OKCHIBI W THUAPOKCHABI (OCHOBAHHS, KHCIOTBL, amMQpOTEpHBIC
TUAPOKCUABI), OHU. WX cocTaB, kinaccudukamuss W OONIMEe XUMUYECKHE CBOWCTBA U THETE
TEOPHUH IEKTPOTUTUYECKON JUCCOLIUALIAH.

TemaTu4eckoe IVIAHUPOBAHME

No KommuectBo
HanmenoBanue paszeina, TeMbl
ypoka JacoB
BBenenue. O01mas xXapakTepUCTUKA XMMHYECKHX 3J1EMEHTOB U
XuMHYecKuXx peakumid. [lepuoanueckunii 3aKoH u 10
Iepuoanueckasi cucreMa Xumuieckux 3jiementon /. U.
MenpaeneeBa
1-2 HNHcTpykTax no oxpane Tpyaa XapakTepUCTUKAa XUMAYECKOTO 5
aieMeHTa Ha ocHOBaHuU ero nosoxkenus B [ICXD J[.M.Menneneena
3 AMdoTepHbIE OKCHIBI U TUIPOKCHIBI 1
4 [Tepuonnueckuii 3akoH 1 cucrema sremenToB JI.M1.Menneneesa B 1
CBETE YUYCHHS O CTPOCHHH aTOMa
5 X¥UMHUYecKasi OpraHnu3alus )KMBOW U HEKUBOM PUPOIBI 1
6 Knaccudukanus XuMHUeCKUX peakiuil o pa3InyHbIM OCHOBAHUSM 1
7 [ToHsiITHE O CKOPOCTH XUMUYECKOW pEaAKIIUHU 1
8 KartanuzaTtopsl 1
O0001IeHne 1 cucTeMaTu3alysa 3HaHu| 110 TeMme: «BBenenne. OOmmas
9 XapaKTePUCTUKA XUMUYECKHUX AIIEMEHTOB U XUMUUYECKUX PEAKIIUA. 1
[Tepuonnueckuii 3akoH u [lepuoauyeckas cuctreMa XUMUYECKUX
anemenToB [.. MenneneeBay
10 BBo/HbBIIi KOHTPOJIb 1
MeTaLibl 14
Ilonoxxenue snemenToB-meTamioB B IICXD JI.M.MenngeneeBa u
11 0COOEHHOCTH CTpOEHHUS aTOMOB. PU3MYECKUE CBOMCTBA METAILIIOB. 1
CIiaBHL.
12 XUMHYECKHE CBOMCTBA METAIIIOB 1
13 Mertaiisl B ipupoae. Ob1ue crnocoObl UX MOJTy4eHUs. 1
14 [TonsaTHe 0 KOPPO3UH METAIIIOB. 1
15 OO1as xapakTepUCTHUKA HIEMEHTOB TJIaBHOM MOATPYMIHI | TpymmbL. 1
16 CoenuHeHHns EJIOYHBIX METAJIJIOB 1
17 OO1as XxapakTepHUCTHUKA AIEMEHTOB TTaBHOU moArpymnmsl || rpymnmsr 1
18 CoenuHeHHns eJIOYHO3EMETBLHEIX METAJIIIOB 1




AutoMuHUH, ero GU3nvecKrue 1 XMMUYECKUe CBOWCTBA.

19 1
CoenuHeHus amOMUHUS
20 1
91 | Keneso, ero (u3nYecKue U XUMUYECKHE CBOMCTBA 1
9o | enernueckue psizet sxenesa (1) i xenesa (). 1
23 O6006menne o Teme «MeTaby. 1
24 KonTpoabnas padora Ne 2 mo Teme «MeTaLIbI» 1
IMpakTukym Nel CBolicTBa MeTaJIJIOB M UX COeIMHEH Ui )
2596 [IpaxTnueckas padora Nel. Pemenue skcriepuMeHTaIbHBIX 3a/1a4 110 5
teme «IlosrydeHue coeTMHEeHN METAJIJIOB U U3YYEHUE UX CBOMCTBY.
HemeTtayibl 26
27 OO61as XxapakTepuCTHKa HEMETANIOB 1
8 OO6mue XuMHUYECKHe CBOMCTBA HeMeTaITOB. HemeTamel B mpupoe 1
U CIOCOOBI MX TOJTYYECHHUS.
B
29 0J10pOJ 1
30 KonTtponbHas padoTta 3a | momyroaue 1
Bona
31 s 1
l"asiorensl
33 1
CoennHeHUs TaoreHoB
33 g 1
Kucnopo
35 pos 1
35 Cepa, € ¢puznueckue 1 XUMUUECKHE CBOMCTBA. 1
OCJIMHEHUS CePhI
36 | Coen P 1
37 CepHast KUCIIOTa KaK AJIEKTPOJIUT U €€ COJIU 1
38 Cepnas KucoOTa Kak okucnuTenb. [lomydyenue u npumMeHeHue 1
CEpHOM KUCIIOTHI.
A3OT U €ro cBOICTBa.
39 1
40 | AMMHAK 1 ero cBoiictsa. Conu aMMOHHSL. 1
Oxcuppt azota (1) u (1V).
41 1
49 | A3OTHas KHMCIIOTa KaK 31IEKTPOJIUT, €€ MPUMEHEHHE 1
43 | A3OTHAs KHCJIOTA KAK OKHCIIUTENIb, €€ HOJyYCHUE 1
44 ®ocdop. Coenunenus pochopa. [Tonstue o pochopHbIx 1

yIOOpEHUSX.




Yraepon

45

46 Oxkcunpl yriaepoja

47 VYronpHas kucioTa u € conm. JKecTKOCTh BOJIbI U CIIOCOOBI €€
YCTpaHEHHS.
Kpemuuii

48 | "PC

49 CoennHeHus KpeMHUs

50 CunukaTHasi IPOMBIIIVIEHHOCTh

51 O606menue mo reme «Hemeramiby.

52 KonTpoabsHas padora Ne 3 mo teme «Hemeranibny
IpakTukym Ne 2 «CBoiicTBa coeTMHEHU HEMETALTIOBY

53 [IpakTnueckas paborta No2 «Perienue skcriepuMeHTaIbHBIX 331a4 110

teme «[loarpynmna ragoreHoB».
54 [IpakTnueckas paborta Ne3 «Pemnienne skcriepMMeHTaIbHBIX 334a4 110
TeMe «IOArpYyIIa KUCIOopoIa»
55 [Ipaktuueckas pabora Ne 4 Tlonydenue, coOupanue u
pacro3HaBaHUE ra3oB.
O0o00menne 3HAHUI MO XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.
IMoaroroska k OI'D
56-57 [Tepuonnueckuii 3akoH u [lepuonnueckas cucrema J1.1.

MenzeneeBa B CBETe TEOPUU CTPOCHHSI aTOMa

58 Bunel xumMudeckux cBsized U THIBI KPUCTAJUIMYECKUX PELIETOK.
B3anmocCBsI3b CTPOEHHS U CBOMCTB BEIIECTB.

59 Knaccudukanus XuMHUUECKUX peakuil 0 pa3InyHbIM ITPU3HAKAM.
CKOpOCTh XMMHUYECKUX PEAKIUMN.

60 Knaccudukanus u cBoiicTBa HEOPraHUYECKUX BEILIECTB

61 I'enetnueckue psapl MeTalia, HeMeTalla | epexoHOT0 MeTallja.

62 Tpenunr-recrupoBanue 1o Bapuantam Ol'D NpouUIbIX JIET U

JACMOBCPCHH.

63

O060011eHre 3HaHUH 0 XUMHH 32 KypC OCHOBHOM LIKOJIBI.
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