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Ilnanupyemblie npeaMeTHbIE Pe3yJbTaThl
OCBOEHHS 00yYarOIIMMUCS OCHOBHOM 00pa30BaTeIbHOM MTPOTpaMMBbI
OCHOBHOT'0O 00I11ero 00pa3oBaHMs 10 XUMUU

BbinyckHHUK HayunTCs:

®  XapaKTEepU30BATh OCHOBHBIE METO/Ibl [IO3HAHUS: HAOIIOCHUE, U3MEPEHUE, SKCIIEPUMEHT;

®  OIHKCHIBaThb CBOMCTBA TBEPJBIX, KUAKHX, [a3000pa3HbIX BEIIECTB, BBIJENSS UX CYIIECTBEHHbIE
MIPU3HAKY;

®  pacKpbIBaTb CMBICI OCHOBHBIX XMUMHYECKMX MOHSITHH «aTOM», «MOJIEKYNIa», «XUMHUYECKHUM
AJIEMEHT», «IIPOCTOE BELIECTBO», «CJI0)KHOE BEILECTBO», «BAJEHTHOCTb», «XUMUYECKAs pPEaKLUs»,
HCII0JIb3YS 3HAKOBYIO CUCTEMY XUMHUH;

®  pacKpblBaTb CMBICI 3aKOHOB COXpPaHEHHUS MacChl BEIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-
MOJIEKYJIIPHOM TEOPHH;

pa3nuyaTh XUMHYECKUE U PU3NYECKHE SIBICHUS,

Ha3bIBaTh XUMUYECKUE DJIEMEHTHI;

OTIPEJIEIIATh COCTAB BEUIECTB M0 UX (HopMysiam;

OTIPEENATh BJICHTHOCTh aTOMa 3JIEMEHTa B COEIMHEHUSX;

OTPEENATh TUI XUMHUYECKUX pPeaKlInii;

Ha3bIBAaTh MPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUi;

BBISIBJISITh  NPU3HAKU, CBUJAETEIbCTBYIONIME O MPOTEKAHUH XHMHUYECKOW pEaKkIuu MpH
BBITIOJIHEHUN XUMUYECKOTO OTIbITA;

COCTaBJIATH (POPMYITBI OMHAPHBIX COCTMHEHUM;

COCTaBJISATh YPABHEHUSI XUMUYECKUX PEaKIil;

coOro1aTh MpaBmuiia 6€30macHO# paboThl TP MPOBEJCHUH OTIBITOB;

MOJIb30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM H TTOCYIOH;

BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIL[ECTB;

BBIYHCIISATH MAaCCOBYIO JOJII0 XUMHUUYECKOTO 3JIEMEHTA 10 GopMysie COSAUHEHMUS,

BBIYHCIISATH KOJIMYECTBO, 0OBEM MJIM MaccCy BEIEeCTBA MO KOJMYECTBY, 00bEMY, MacCe peareHTOB
WJIM MIPOIYKTOB PEaKLUU;

®  XapaKTepu3oBaTh (PU3NYECKHE U XUMHYECKHE CBOWCTBA IMPOCTHIX BEIIECTB: KHUCIOpOAA H
BOJIOPO/Ia;

®  [0Jy4aTh, COOMPATh KMUCIOPO U BOJOPO/;

®  pacro3HaBaTh OIBITHBIM IIYTEM ra3000pa3HbIe BELIECTBA: KUCIOPO/I, BOJOPOI;

®  pacKpbIBaTh CMBICI 3aKOHA ABOTapo;

PacKpbIBaTh CMBICI OHATUN «TEIJI0BOM 3PPEKT peakuuy», «MOJIIPHBIA 00BEMY;
XapaKkTepu30BaTh GU3NYECKUE U XUMHUECKHUE CBOMCTBA BO/IBI;

PacKpbIBaTh CMBICI TIOHATHUS «PACTBOPY;

BBIYHCIISITH MAaCCOBYIO JIOJIIO PACTBOPEHHOT'O BEIIECTBA B PACTBOPE;

MIPUTOTOBIISITH PACTBOPHI C OIIPEICIIEHHO MacCOBOM JJOJIeH pacTBOPEHHOTO BEIIECTBA;

Ha3bIBATh COCMHEHMS U3YUCHHBIX KJIACCOB HEOPraHUYECKHUX BEIIECTB;

XapakTepu30BaTh (U3UUYECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEIIECTB: OKCUJIOB, KUCJIOT, OCHOBAHUH, COJIEH;

®  OIpENeNATh NIPUHAMIEKHOCTD BEIIECTB K ONPEACIIEHHOMY KJ1acCy COCIUHEHMI;

®  COCTaBJATH (POPMYIIbI HEOPTaHUYECKUX COEANHEHUH N3yUeHHBIX KIacCOB;

® [POBOJUTH ONBITHI, TMOATBEPKIAIOUIME XMMHMUYECKHE CBOMCTBA M3YyYEHHBIX  KIIACCOB
HEOPraHMYECKUX BEILECTB;

®  pacro3HaBaThb OIBITHBIM IIYTEM pacTBOpPbl KHCIOT M IIEJOYEH MO W3MEHEHHUI0 OKpPACKH
MHIUKATOPa;

®  XapaKTEepU30BATh B3aMMOCBA3b MEXKY KJIaCCaMHU HEOPraHUYECKUX COECIUHEHMI;

e  packpsiBaTh cMbICI Ilepuonnueckoro 3akoHa [[.1. Menneneesa;



e OOBSICHATh (DU3MYECKHUN CMBICT aTOMHOTO (TIOPSAKOBOTO) HOMEpa XUMHUYECKOTO JIIEMEHTa,
HOMEPOB I'PYIIILI U ITepuoa B niepuoanudeckon cucreMe [[.M. Menneneesa;

® OOBSICHIATH 3aKOHOMEPHOCTH HW3MEHEHHUS CTPOCHUS aTOMOB, CBOWCTB JJIEMEHTOB B TIpejeiiax
MaJIbIX HepI/IOI[OB U T'JIAaBHBIX HOI[I‘pyTIH;

L xapaKTemeBaTb XUMHUYCCKHUE DJICMCHTHI (OT BOI[OpOI[a 0 KaJIBI_[I/ISI) Ha OCHOBC UX IIOJIOKCHHA B
nepuoauieckoit cucreme .M. MenaeneeBa 1 0COOEHHOCTEH CTPOSHHS X aTOMOB;

®  COCTaBJIATh CXEMbl CTPOEHMsI aTroMoB nepBbIX 20 31eMEHTOB mnepuoaumdeckoil cucrems! JI.U.
Menneneena;

L] paCKpI)IBaTI) CMBICJIT HOHSITPIfII «XHUMHNYECKaA CBA3bY», «3JI€KTpOOTpI/IHaTCJII)HOCTB»;

®  XapaKTepU30BaTh 3aBUCUMOCTb (DU3NYECKUX CBOMCTB BELIECTB OT THUMA KPUCTAJUIMYECKOMN
peIIeTKY;

L] OHpGZ[GJI?ITI) BU]L XI/IMI/IIICCKOﬁ CBSI3U B HGOpFaHI/I‘-IeCKI/IX COCIUHCHUAX

L I/I306pa)KaTB CXEMBI CTpOCHI/ISI MOJ'IeKyJ'I BCIICCTB, 06pa3OBaHHBIX pa3HBIMI/I BUaMU XUMHUYCCKUX
CBsI3€;

L paCKpBIBaTB CMBICJT HOHSITI/Iﬁ «HUOH», KAaTHOH)», «aHHUOH), ((BJ'ICKTPOJ'II/ITI)I», <<H€3H€KTpOHHTBI)),
«OQIEKTPOJIUTHYECKAsT JAUCCOLMALMSY, «OKUCIHUTENb», «CTENEHb OKUCIEHHUS» «BOCCTAHOBUTEIDY,
«OKHCJICHHEY, «BOCCTAHOBIICHUEY;

OTIPENIETISATh CTENEeHb OKUCIIEHUS aTOMa 3JIEMEHTA B COSAMHEHUH;

paCKpBIBaTI) CMBICJT TeOpI/II/I BHeKTpOHHTquCKOﬁ Aucconuanu,

COCTaBJISITh YPABHEHUS SJIEKTPOJUTUUECKON TUCCOUAIIMN KUCIIOT, IET0YEH, COJIEH;

O0OBACHATH CYITHOCTB TIPOIIECCa AMEKTPOJUTUUECKON JUCCOIMAIIMHN M PEAKITHii HOHHOTO 0OMEHa;
COCTABJIATH ITOJIHBIC U coxpameHHHe NOHHBIC ypaBHeHI/IZ peaKHI/II/I O6MeHa;

OTIPEIEeNATh BO3MOKHOCTh MPOTEKAHUSI peaKuii HOHHOTO 0OMEHa;

HpOBO)II/ITI) peaKHI/II/I, HO}ITBep)KI[aIOHII/Ie KaquTBeHHBIﬁ COCTaB paSJ'II/I‘—IHI)IX BCIIICCTB,

ONPEAENATh OKUCIUTENh U BOCCTAHOBUTEID;

COCTaBJISITh YPABHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITU;

Ha3bIBaTh (PaKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;

KJIacCU(PUITMPOBATh XUMHUUECKHE PEAKITUH TI0 PA3INYHBIM IMPU3HAKAM;

XapaKkTepU30BaTh B3aUMOCBSI3b MEXKY COCTAaBOM, CTPOCHHEM U CBOMCTBAMU HEMETAJIIOB;
MIPOBOJIUTH OTIBITHI TIO TMOJTYYEHUIO, COOUPAHUIO M U3YUCHHIO XUMUYECKUX CBOMCTB Tra3000pa3HbBIX
BEIIECTB: YIVIEKUCIIOro ra3a, aMMHaKa;

®  pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIC BEIIECTBA: YITICKUCIIBIA ra3 U aMMHAK;

®  XapaKTepHU30BaTh B3aUMOCBSI3b MEXK/ly COCTABOM, CTPOCHHEM U CBOMCTBAMU METAJIOB;

® Ha3pIBaTh OPTraHMYECKHE BEIIECTBA MO MX (GOpMyse: MeTaH, 3TaH, TUJICH, METAHOJ, 3TaHOJ,
[JIMIEPUH, YKCYCHAsl KMCJI0Ta, aMUHOYKCYCHAasi KUCJI0Ta, CTEapUHOBAsi KUCJIOTa, OJICMHOBAsI KUCJIOTA,
TJII0K03a;

®  OIICHUBATH BIMSIHUE XMMUUYECKOIO 3arpsA3HEHUSI OKPYXKAIOLIEH Cpe/ibl HA OPTraHU3M YEJIOBEKa;

®  TPaMOTHO OOpAIATHCS C BEMICCTBAMH B ITOBCETHEBHOM KU3HU

®  OMNpENesATh BO3MOXKHOCTH MPOTEKAHUS PEAKIUA HEKOTOPBIX MPEACTABUTENICH OPraHM4ecKux
BEIIECTB C KUCIOPOJ0M, BOJOPOIOM, METAJIJIAMH, OCHOBaHUSIMHU, IaJIOTCHAMM.

BpInyCKHUK NMOJYYUT BO3MOKHOCTh HAYYHThCH:

o 8bld6u2617’l’lb u npoeepsiamb IKCNEPUMEHRMAIbHO 2Unomesbl 0 XUMUYECKUX CBOZZCI’I’ZSCZX eeulecme Ha
OCHO6e Ux cocmasa u CmpoeHusl, ux cnoco6Hocmu ecnmynams 6 XuMudeckKkue peakyuu, o xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUUECKUX PeaKyUll;

®  Xapakmepuzoeamsv eujecmsa no cocmagy, CMpOeHuro U C8OUCMBAM, YCMAHABIUBAMb NPULUHHO-
Clle0CmeeHHble C853U MeHCOy OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUeCmBd;

®  cocmasiamv MONEKYIApHble U NOJHble UOHHble VPABHEHUsI N0 COKPAUJeHHbIM UOHHBIM
VPABHEHUAM,

®  NPOCHO3UPOBAMb CNOCOOHOCMb 8ewjecmaa NPosGIAms OKUCIUMENbHbLE U 860CCMAHOSUMENbHbLE
CBOIICBA C Y4emom cmeneHel OKUCIEHUsl dIeMEHMO8, 8X00SUUX 8 e20 COCMA8;

®  cocmaeniamb YpAGHEeHUSs peakyul, COOMEEMCMmEYIOWUX NOCIe008aAMENbHOCIU NPEEpPaujeHUll
HEeOp2aHu4yecKux 6eujecms pasiuyHvlx Kiaccos,



®  8bI0BULAMb U NPOBEPAMb IKCNEPUMEHMALLHO 2UNOME3bL O Pe3YIbMAamax 6030etiCmeusl pa3iuyHbIX
Gaxkmopoe Ha uzmeHeHue CKOPOCMU XUMUYECKOU PeaKyuu;

®  UCnoib308amb  NpuoOpemeHHvle 3HAHUA Ol 9OKOJIO2UYECKU 2PAMOMHO20 NOBEOeHUsl 8
OKpyrcaiouell cpeoe;

®  UCNONB308aMb NPUOOPEmeHHble KIIouedble KOMNeMeHyuu npu 8bINOIHEHUU NPOEKMOo8 U yueOHO-
UCCIe008amMeNbCKUX 3a0ay NO U3YUEeHUI0 C8OUCME, CNOCOO08 NOLYUEHUs U PACNO3HABANHUS BeUeCNs,

®  00BLEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEWECHBAX U XUMULECKUX NPOYECCax,

®  Kpumuuecku OMHOCUMbCA K NCEBOOHAVUHOU UHGOpMAYyUU, He00OpOCOBeCmHOl peKlame 8
cpeocmsax maccosoul ungopmayuis,

®  0CO3HABAMb 3HAYEHUEe MeOPemU4ecKUx 3HAHUL NO XUMUU O NPAKMUYEcKol OesimelbHOCmU
yenosexa;

® coz0asamb MoOenu U cxemvl OJisl peuleHus YYeOHbIX U HNO3HABAMENbHLIX 3a0ay, NOHUMAMb
HEe0OX00UMOCMb  COONIOOeHUsL NPEONUCAHUL, NPeonasaemMvlX 8 UHCMPYKYUAX NO UCHOTb308AHUIO
JIeKapcme, cpeocma OblmoBoU XumMuu u op.

TemaTH4ecKkoe IJIAHUPOBaHME 8 KiIacc
(2 1 B HEmemr0, Bcero 68 u)

Ne Koauy Konrtp. IIpakTny
n/n Tewer 4acoB padoThI padoThI
1. | IlepeonavansHbie XUMUYECKHE MOHATHS. BBenenue (44 5
2. Tema 1.Ctpoenue atoma. Ileproauyeckuii 3aKoH U
MepuoIMyecKasl CucreMa XuMu4yeckux 3neMenTos J1.1. 11 1 1
MenneneeBa. CTpoeHHE BENECTB. XUMUUYECKas CBS3b.
ATOMBI XUMHUYECKHX DJICMECHTOB
3. | Tema 2. IIpocThle BemecTBa 7 1
4, Tema 3.OCHOBHBIE KJIACChl HEOPTAaHUYECKUX 16 1 1
coequHeHni. CoOeIMHECHNS XUMUUECKHX DJICMECHTOB
S. Tema 4. Xumuyeckue peakunu. U3MeHeHus 13 1 5
MPOUCXOJSAIINE C BEIIECTBAMU
6. Tema 5. PacTtBopenue. Peakiimu MOHHOrO oOMeHa U
OKHCIIUTEILHO-BOCCTAHOBHUTEIIbHEIC PEaKIINU 16 1 2
Hroro 68 5 6

OCHOBHOE COJEPKAHUE ITPOI'PAMMBI

8 ku1acc (2 u B menemo, Beero 68 u)

IlepBoHauaabHbIEe XUMHYECKHE MOHATHS. BBenenne (54)

IIpenmer xumun. Terna u eewjecmea. OcHosHble MemOObl NO3HAHUA. HAOII0OeHUe, UuMepenue,
akcnepumenm. IIOHATHE O XUMHUECKOM 3JIeMEHTe U (OpPMax ero CyIecTBOBaHMs: CBOOOIHBIX aTOMax,
IIPOCTBIX M CIOKHBIX BellecTBax. llpeBpamenns Bemects. OTauuMe XUMHUYECKMX pEaKUUH OT
¢bu3nyeckux sBaeHU. Posib Xumuu B xHU3HH yesioBeka. Xemoduius u xemodoobus. Kpatkue cBenenus
U3 HUCTOPUM BO3HUKHOBEHHMS M DPa3BUTHUS XUMHUU. POJIb OTEUYECTBEHHBIX YYEHBIX B CTaHOBJICHUH
XUMUYeckol Hayku — paborei M. B. JlomonocoBa, A.M. byrneposa, [I. M. Menneneesa.
XUMHUECKasi CHUMBOJIMKA. 3HAKM XMMHYECKHX DSJIEMEHTOB M IPOMCXOXKAECHHE WX Ha3BaHWIL.
Xumnueckue (opmynsl. Muaekcsl n kodddunuentsl. 3akon nocmosmncmea cocmasa eeujecmed.
OTHocuTeNnbHBIE aTOMHAsT W MOJIEKYJIApHash Maccbl. MaccoBas A0 XHMHUYECKOIO JJIEMEHTa B
COCIVHECHUH.



Ilepnoanueckas cucrema xumudeckux sineMeHToB [[. M. MenzeneeBa, ee CTpyKkTypa: Maible U
00JIbIIIME TTEPUO/IBI, TPYIIBI U TIOATPYIIIIHL.

PacuerHbie 3a1auun: 1. BeruncieHne MacCOBOM JI0IM XMMHYECKOTO dJIEMEHTa TI0 (hopMyIie
COCIMHEHUS. Ycmanosnenue npocmetiwieli (hpopmyivl 8euiecmea no Macco8biM OOJAM XUMUYECKUX
91EeMEHMOB.

JdeMoHcTpanuu. Mozenu pa3iIn4yHbIX IPOCTHIX U CIOKHBIX BEILIECTB.

Koutekuus CTEKIIAHHON XUMUYECKOU MOCYABL.

OcHoBHbIEe BU/IbI y4eOHOMH 1eATeJIbHOCTH
® XapaKTepHU30BaTh OCHOBHbIE METO/IbI IO3HAHUS: HAOIIOIEHNE, UBMEPEHHE, IKCIIEPUMEHT;
® OMKCHIBATh CBOWCTBA TBEPJIBIX, )KUJKUX, FA3000pa3HbIX BEILIECTB, BHIJCIIASA UX CYLLIECTBEHHBIE
IIPU3HAKY;
® 3HATh U HA3bIBaTh XMMHUYECKUE NIEMEHTBI, PA3JIU4aTh [IOHATHS «aTOM», «MOJIEKYJIa»

e pacKpbIBaTh CMBICI OCHOBHBIX IIOHATHH: BEIIECTBO, XUMHWYECKHH DIIEMEHT, OTHOCHUTEIbHAs

aTOMHAas U MOJIEKYJIsIpHAsi MaccChl;

® BBIYUCIITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChbl BELIECTB, a TAaKKE€ MacCOBYIO

JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSAMHEHUSAX JIUIS OLICHKU UX MPAKTUYECKOM 3HAYUMOCTH;

® UMETh HaBBIKH MTPOCTOTrO0 3KcrepumMenTa. CoOuo1aTh IpaBuiia TEXHUKU O€30IMaCHOCTH

® Kpumuuecku OMHOCUMBCA K HNCE8OOHAYHUHOU UHpOpMayuy, HedoOpoco8ecmHuol pexiame 6

cpeocmeax mMaccogoul uHgopmayuu,

® UCNOBL308aMb NPUOOPEmeHHbLe 3HAHUA OJISl IKONOSUYECKU 2PAMOMHO20 NOBEOEHUs 8 OKpYIcalouell
cpeoe.

Tema 1. Ctpoenne atoma. Ilepuoanyeckuii 3aKoH U nepHOAUYECKAs] CHCTEMA XUMUYECKHUX
3jeMeHTOB /.. MenpaeseeBa. Ctpoenne BemecTB. XUMHUYECKAsl CBA3b.
ATOMBI XMMHYECKHUX 3j1eMeHTOB (114)

ATOMBI Kak (hopMa CyIIECTBOBAHUS XUMHUECKUX 3J1eMEHTOB. OCHOBHBIE CBE/ICHUSI O CTPOCHHUH
atomoB. JlokazaTenbCcTBa CIOXKHOCTH cTpoeHus aromoB. OmnbiThl Pesepdopna. [lnanerapnas monens
CTPOEHHMS aTOMA.

Cocmas sdpa amoma. npomonwi, HeimpoHovl OTHOCUTENIBHAS aTOMHAs Macca. B3anMOCBs3b OHITHIA
«IIPOTOHY, KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHAsA Maccay.

N3menenue ymnciia npoTOHOB B siAjpe aToMa - 00pa30BaHKe HOBBIX XUMHUYECKHX AJIEMEHTOB.

W3menenue uucia HEUTPOHOB B sjpe aromMa - oOpa3zoBanue u3otonoB. CoBpeMeHHOe
ONpE/IETICHUE MOHATUS «XUMHUYECKHM 3yeMeHT». M30Tombl Kak pa3HOBHUJIHOCTH aTOMOB OJHOTO
XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpOEHHME »HIIEKTPOHHBIX YPOBHEH aTOMOB XUMHUYECKHUX JJIEMEHTOB MaJIbIX
nepuooB. [loHsATHE O 3aBEpIIEHHOM 3JIEKTPOHHOM YPOBHE.

[lepuoanueckas cucrtema xumudeckux sneMeHToB [[. 1. MenzaeneeBa u cTpoeHUE aTOMOB -
(busznyecKkuil CMBICT MOPSIKOBOTO HOMEpa AJIEMEHTa, HOMepa TpyIIbl, HoMepa nepuoaa. CTpoeHue
SHEPreTUYECKUX YPOBHEH aTOMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB Nepuoanyeckoi cucremsl J.M.
MenpgeneeBa. 3aKOHOMEPHOCTH H3MEHEHUS CBOWCTB aTOMOB XUMHUYECKHX JJIEMEHTOB U HUX
COEIMHEHUI Ha OCHOBE MOJIOKEHUS B nepuoanueckoi cucreme [[.1. MenneneeBa u CTpoeHuUs aToMa.
3nauenue [leprnoanueckoro 3akona /.M. Menneneena.

N3meHeHne uMciia SIE€KTPOHOB HAa BHEIIHEM DJIIEKTPOHHOM YpPOBHE AaToMa XHMHYECKOTO
JJIEMEHTa - 00pa30BaHUeE MOJIOKHUTEIbHBIX U OTPULIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHBIE aTOMaMU
METAJUIOB U HeMeTayioB. [IpUyYuHBI M3MEHEHUS METAIUIMYECKUX U HEMETAINIMYECKUX CBOMCTB B
MepuoAax u rpymmax.

O6pazoBanue OMHApHBIX coequHeHnit. FlonHas cBsa3b. CxeMbl 00pa3oBaHMsI HOHHOW CBS3H.

B3aumoneiicTBue aTOMOB AIIEMEHTOB-HEMETAJUIOB MEKy cO00M - 00pa3oBaHne NBYXaTOMHBIX
MOJIEKYJl TpOCThIX BemlecTB. KoBajeHTHass HeEMojsipHas XUMHYECKas CBsI3b. OJEKTPOHHBIE U
CTPYKTYpHBIEC (DOPMYIIBI.

B3aumoneiicTBue aTOMOB HEMETANIOB MEXIy cO00i - oOpa3zoBaHUE OMHAPHBIX COETUHEHUI
HEMETAIUIOB. DIeKmpoOmpuyameibHOCmy amomo8 Xumuyeckux snemenmos. KoBalleHTHas moJisspHast



CBsI3b. [loHamue 0 6000POOHOU C8A3U U ee GIUAHUU HA (u3udecKue c8OUCMBa ewecms Ha npumepe
800bL.

[ToHsiTHE O BAJIEHTHOCTH KAaK CBOWCTBE aTOMOB OOpPa30BBIBATH KOBAJIICHTHBIC XUMHUYCCKHE
cBsi3u. Cocrapnenue GopMysl OMHAPHBIX COSIMHEHHIA TI0 BAJIGHTHOCTH. HaxoXk1eHrne BaJICHTHOCTH 10
(dhopmMyIie OMHAPHOTO COCAMHCHHUSI.

B3auMopelicTBe aTOMOB METAIJIOB MEXAy CO00H — o0pa3oBaHMe MeETaJUIMYECKHX
Kpuctaios. [IoHsATHE 0 METAaUIMYECKON CBS3U.

JdemoncTpaunu. Mozienn aTtoMOB XUMHUYECKUX JJIeMEHTOB. llepumoamyeckas cucrema
xumuaeckux snemeHToB J[. M. MenneneeBa (pasnuunbie ¢opMmbl). O3HAKOMIIEHHWE C KOJUICKITUCH
BEILIECTB C PAa3HBIM TUIIOM KPUCTAJUIMUECKOW pemieTkd. M3rotomieHue Mojened KpUCTATLITUYECKUX
pEIIETOK.

IIpakTHYeckne padoThI

1. JlaboparopHOe 000pyAOBaHHE U TIpUEMbI OOparieHus ¢ HuM. [IpaBuia 6e3onacHol paboThl B
XUMUYECKOH 1abopaTopuu.

Konumponsnan paboma Nel. « ATOMBI XUMUYECKUX DJIEMEHTOBY
OcHoBHbIE BUAbI YUeOHOI 1€ TeJIbHOCTH
®  DPACKpPHIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHH TMPH XapaKTEPUCTUKE aTOMOB: «IIPOTOHY,
CHEUTPOH», (OJICKTPOH», «XUMHUYECKUU DIEMEHT», «MAaCCOBOE YHCIIO», «HU30TOI», <«AJIEKTPOHHBIN
CIIOM», <«IHEPreTUYECKUN YPOBEHBY», «IJIEMEHTHl METAIIbD), <«AJIEMEHThI-HEMETAJIbD»; MpPHU
XapaKTEPUCTHKE BEIIECTB TMOHSATHS «HMOHHAs CBS3bY», «HOHBI», «KOBAJCHTHAs HETOJSpPHAs CBS3bY,
«KOBAJICHTHAsI TIOJISIPHAS CBS3BY, «AJIEKTPOOTPHUIATEIHHOCTDY, «BAJEHTHOCTHY», «METALTHYECKAs
CBSI3bY;
®  HA3BIBATh XUMUUYECKHE DJIEMEHTHI,

e packpeiBaTh cMbich [lepuoanueckoro 3akona .M. Menneneena;

e OOBACHATH (PU3MUYCCKHI CMBICT aTOMHOTO (IMOPSIIKOBOTO) HOMEpa XHMHYECKOTO JJIEMEHTA,
HOMEPOB T'PYIIbI U Iepuoaa B nepuoauyeckoit cucreme .M. Menneneena;

® OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOEHUSI aTOMOB, CBOMCTB JIEMEHTOB B IIPEIE/Iax MaJbIX
IIEPUOJIOB U INIABHBIX MOATPYIIIL;

®  XapaKTepH30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJOPOJA 10 KAIIHs) HA OCHOBE MX MOJIOKCHHS B
nepuoanueckoit cucreme [[.M. MenneneeBa u 0COOEHHOCTEH CTPOSHHUS UX aTOMOB;

® COCTaBJIATH CXEeMbl CTpoeHusi atoMoB mepBbeix 20 snmemMeHTOB mnepuoaudeckoi cucremsr 1.
Menneneena;

® XapaKTepU30BaTh 3aBHUCUMOCTb (PU3WYECKHUX CBOMCTB BEHIECTB OT THUIMA KPUCTAJLUTMYECKOU
pEeLIeTKY;

® ONpelensaTh BUJ XUMUUYECKOU CBSI3U B HEOPTaHUYECKUX COCAMHEHUSX;

e 1300pa)kaTh CXEMbl CTPOCHMSI MOJIEKYJ BEIIECTB, 0Opa30BAHHBIX PAa3HBIMH BUJAMHU XUMHUYECKUX
CBSI3EN.

®  BBIUKCIATh OTHOCUTEIBbHYIO MOJIEKYISIPHYIO U MOJIIPHYIO MacChl BEIIECTB.

® COCTaBJIATH POPMYIbI OMHAPHBIX COCTUHEHHIA 110 BaJICHTHOCTH;

® HaxOJUTh BAJIGHTHOCTb AJIEMEHTOB 1O GopMysie OUHAPHOTO COCAMHEHHUS.

®  8bIOBUCAMb U NPOBEPAMb IKCNEPUMEHMANbHO 2UNOME3bl 0 XUMUYECKUX C8OUCMBAX 6eujecms Ha
OCHOB€ UX COCMABA U CMPOEHUsL;

®  Xapakmepu3oeamuv eewecmsed no COCMagy, CMpOeHUI0 U C8OUCMBEAM, YCMAHAGIUBAMb NPUYUHHO-
Cle0CmBeHHble C853U MeHCOY OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUleCTN8a;

® 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O eUeCNBAX U XUMUUECKUX NPOYeccax;,

® Kpumuyecku OMHOCUMbCA K MNCEeBOOHAYYHOU UHpOpMmayuu, He0oOPOCOBeCMHOL pexiame 8
cpeocmaax Maccosol UHGopMayuu.

Tema 2. [IpocThie BenecTBa_ (74)

[TonoxkeHne MeTauioB M HEMETAILIOB B Ilepnoandeckoi cucteMe XMMAYECKUX DJIEMEHTOB
. U.MenneneeBa. Bakneiiime mnpocTble BEIIECTBA — MeETAUIbl (KENe30, aIFOMHHUN, KalbIUi,
MarHui, HaTpui, kanuii). OOmue pu3ndeckre CBONCTBA METAIJIOB.



Bakueiimre mpocTeie BEMIeCTBa - HEMETAJUTbI, 00pa30BaHHbBIE aTOMaMU KHCIIOPO/ia, BOJAOPO/Ia,

asora, cepbl, (Gocdopa, yriepoma. MoJieKyabl MPOCTHIX BEIIECTB - HEMETAUIOB — BOJOPOJIA,
KUCIIOpOJa, a30Ta, rajnoreHoB. OTHOcUTenbHas MoJekyispHas wmacca. CHnocoOHOCTH aToMOB
XUMHUYECCKUX DJJIEMCHTOB K O6p3,30BaHI/IIO HCCKOJIBKHMX TMPOCTBIX BCHICCTB — aAJUJIOTPOIIHA.

AnnotponHbie MoauduKau Kuciaopona, docdopa, onoBa. MeTalnuveckue W HEMETAJUTUICCKHE
CBOMCTBA NMPOCTHIX BenlecTB. OTHOCUTEIBHOCTD ATOIO MOHSTHSL.

3akon ABorazpo. Iloctosunas Aporazapo. KonmuectBo BemectBa. Moy, MonsipHas Macca.
MoutsipHblii 00BeM ra3000pa3HbIX BellecTB. KpaTHble eMHUIbI N3MEPEHHUS KOJIMYECTBA BEIIECTBA —
MUJUIUMOJIb U KUJIOMOJIb, MUJUIUMOJISIPHASE U KWJIOMOJISIPHAs Macchl BEIIECTBA, MUJUIMMOJISIPHBIM U
KUJIOMOJISIPHBIN 00bEeMbI Ia3000pa3HbIX BEIIECTB.

Pacuersl C uWCIOJIB30BAaHMEM TOHATUN «KOJMYECTBO BEILIECTBA», «MOJISIpHAs Maccay,
«MOJIIPHBIN 00BEM Ta30B», «IUCIO0 ABOTAIPOY.

Jemoncrpanuu. 1.ITomydenne o3ona. 2. OOpa3ubl THOUYHBIX HeMeTauloB. 3. Hekoropsie
METaJlyIbl U HeMETaJUIbl C KOoJu4ecTBOM BemiectBa 1 Mosb. 4. MonsipHblil 00beM ra3000pa3HbIX
BEIIECTB.

Konmponsnasa paboma Ne 2. « IIpocTeie BemecTBa»

OcHoBHbIE BUAbI YUeOHOI 1€ TeJbHOCTH

e KJaCCU(QUIMPOBATH XUMUYECKHE JIEMEHTHI Ha METAJUIbl, HEMETAaJUIbl, UHEPTHBIE 3JIEMEHTHI (Ta3bl)
JUIS. OCO3HAHMSI BAXKHOCTH YIIOPSI0YEHHOCTH HAYUHbIX 3HAHU;

® JCMOJBb30BaTh IMpPH  XapaKTEpUCTUKE BEIIECTB TMOHATUS:  «METAJJIbl», «IJIACTUYHOCTbHY,
«TETUIONPOBOTHOCTEY, «3JEKTPOMPOBOJHOCTEY», «HEMETAJUIbI», «AJIOTPOIHS», «AJJIOTPOIHbIE
BUJIOM3MEHEHUS WM MOIU(DUKALIUNY;

® OMUCHIBATh MOJIOKEHHE 3JIEMEHTOB-METAIJIOB U AJIEMEHTOB-HEMeTa/uI0B B [leproanueckoit
cucTeMe XuMudeckux 3yemenToB JI. 1. Mennaeneena;

e OmpeAensiTh NPUHAUIEKHOCTh HEOPraHMUECKUX BEIIECTB K OJHOMY U3 U3YYEHHBIX KJIACCOB -

METaJJIbl U HEMETAIJIbL;

® JI0Ka3bIBaTh OTHOCUTEJIBHOCTD JIEJICHUSI TPOCTHIX BEIIECTB Ha METAIIIbl U HEMETAJLIbI;

® XapaKTepu30BaTh 00mMKe (PU3NIECKUe CBOMCTBA METAIIIIOB;

® YCTaHaBJIMBATh MPUYMHHO-CIECTBEHHBIE CBSA3H MEXAY CTPOCHHEM aToMa U XUMHUYECKOMN

CBSI3bIO B IPOCTHIX BEILIECTBAX - METAJIJIaX U HEMETaJlIax;

® OOBSICHATH MHOTOOOpA3He MPOCTHIX BEIIECTB TAKUM (haKTOPOM, KaK ajIOTPOIIHS;

e OMKCHIBATh CBOMCTBA BEIECTB (HA IPUMEpax MPOCTHIX BEIIECTB — METaNIOB M HEMETAJLJIOB);

e coO0MI0/1aTh MpaBUIIa TEXHUKHU 0€30IIaCHOCTH MPU MPOBEACHUN HAOIIOIEHUI 1 1a00paTOPHBIX
OTIBITOB;

® JCIMOJIB30BaTh NIPU PEUICHUH PACUETHBIX 3a7a4 MOHSTUS: «KOJIMUYECTBO BELIECTBA», KMOJbY,

«TIOCTOSIHHAsA ABOTaJIpO», «MOJISIPHAsI MAaccay, «MOJISIPHBIN 00BbEM ra30B», «HOPMAJIbHBIE YCIOBUSY;
® TIPOBOJUTH PACUEThl C HCIOJIB30BAHUEM MOHITHIA: «KOJIMYECTBO BELIECTBA», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00bEM Ta30By, «IIOCTOSIHHAS ABOTAIPO».

®  pacKpbIBaTh CMBICH 3aKOHA ABOTapO;

® Xapakxmepuzo8ambv Gewecmea no coCmagy, CMpoeHuio U C8OLUCMEam, YCmMaHasIueams nPULUHHO-

Clle0CmeeHHble C853U MeHcOy OAHHbIMU XAPAKMEPUCTIUKAMU 8eUjeCm8d,

®  pazeusamv KOMMYHUKAMUBHYIO KOMNEMEeHMHOCMb, UCHONb3Y CPeOCm8a YCMHOU U NUCbMEHHOU

KOMMYHUKAYUU npu pabome ¢ mekCmamu y4eOHUKa u 0ONoIHUMeNbHOU JUmepamypou, cnpagoyHbIMU

maobauyamu,

® 00BEKMUBHO OYEHUBAMb UHPDOPMAYUIO O eULeCNBAX U XUMUUECKUX NPOYeccax;,

Tema 3. OcHOBHBIE KJIACCHl HEOPTAHMYECKUX COCTUHECHUM.
CoeMHeHUs1 XUMHYECKHUX 3J1eMeHTOB (164)

Crenenpb okucieHusi. CpaBHEHUE CTCIICHU OKHUCICHHs W BaJeHTHOCTH. OmnpeneneHue CTeneHu
OKHCJICHHs 3JICMCHTOB B OWMHApHBIX coequHeHusix. CocTaBiieHHe (OpMys OMHAPHBIX COCIMHEHUH,
001l crtocod X HA3BaHUIM.



bunapHbie COETUHEHHS METaNIOB M HEMETAIIOB: OKCHUMBI, XJIOPHIBL, CYIbGUABI H TIp.
CocraBnenne ux ¢(opmyn. bunapHble cOeaMHEHHS HEMETAJUIOB: OKCH[BI, JIETy4H€ BOIOPOIHbIC
COEIMHEHMS, UX COCTaB M Ha3BaHMs. [IpeacraBUTenu OKCHIOB: BOJAA, YIVIEKMCIBIM Ta3, HeramieHas
u3BecTh. Boda 6 npupooe. Kpyzosopom 60061 6 npupode. @Puzuueckue ceolicmea okcuoos. Ilonyyenue
u npumenenue okcudos. IlpencraBuTenn JETY4UX BOJOPOJHBIX COCIUHEHUH: XJIOPOBOJAOPOI M
aMMHaK.

OcnoBanwms. Knaccudukanus. Homenknarypa. @usuyeckue ceoticmsa ochosarutl. Ilonyuenue
ocnoeanuil. PacTBopuMocTh OCHOBaHMil B Boje. lIpencraBurenu mienoyeil: TMIpPOKCHU]IBI HATpus,
Kanus 1 Kanbius. [lonsTiue 00 MHAMKATOpaxX U KAUeCTBEHHBIX PEAKIIUIX.

Kucnotsl. Kimaccudukanus. Homenknarypa. Knaccudukarnus xucnot. [IpeacraButenu KUCIOT:
cepHas, cojisiHas, a3oTHad. [lonstue o mkane kuciotHoctH (mkaia pH). Munukaropsl. 3menenue
OKpacK{ UHIUKATOPOB B PA3IUYHBIX CPEIaX.

Conu Kak MPOU3BOJIHBIE KUCIOT U OCHOBAHMWM, UX COCTAaB M Ha3BaHUs. Du3uueckue ceolicmed
coneti. Ilonyuenue u npumenenue cozneu. PactBopuMOCTh cojied B Boae. lIpeacraBurenu coseil:
XJIOpUJ HaTpusl, KapOoHaT U (ocdaT KaibLUsL.

AMoOpGHBIE U KPUCTAUTHYECKUE BEIIECTBA.

MexMonekyaspHble B3aUMOJCHCTBUS. Tunvl KpUCmManiiuueckux peuwemox (amomuas,
MONEKYIAPHASA, UOHHASA, Memauiudeckas). 3asucumocms QuuyecKux ceolcme eewecme om mund
KPUCMALIUYEeCKOU peulemKu.

Uucrele BemecTBa U cMecH. [Ipumepsl )XuaKux, TBEpAbIX U ra3000pa3Hbix cmeceil. CBoiicTBa
YUCTHIX BENIECTB M cMmeced. X coctaB. MaccoBas m oObeMHasl JOJIM KOMIIOHEHTa cMecH. PacdeTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSATHUS «JI0JISD».

Pacuernble 3agaum:

2. Pacuet MaccoBoi#i JOJM pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Hemoncrpamun. 1.  OOpa3isl  OKCHJIOB, KHCJIOT, OCHOBaHWUH U coyied. 2. Mojemn
KPUCTAJUTMYECKUX PEIIETOK XJIOPpHUIa HATpHs, aiMasa, okcuaa yriaeposa (IV). 3. KucnorHo-menodnsie
WHIUKATOpbl, W3MEHEHHWE WX OKpacCKU B pa3lMYHbIX cpeaax. 4. YHHBepcalbHBIH WHAUKATOP U
HW3MEHEHUE €ro OKpacku B pa3nuuHbix cpenax. [llkana pH.

IIpakTHyeckue padoTbl

2. [IpuroToBneHne pacTBOpa caxapa U pacyeT ero MacCcoBOI IOJU B PacTBOpPE

Koumponvnan paboma Ne 3. « CoequHEeHNS XUMUYECKUX JIEMEHTOB»

OcHoBHBbIE BU/IbI YUE€OHOI eI TeJIbHOCTH

® paCKpbIBaTh CMBICH MMOHATHS «BAJIEHTHOCTBY, UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHUH;

® OIpENENATh COCTAaB BELIECTB MO UX (hopMmynam;

® OIpeeNATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COCMHEHUSX;

® COCTaBJIATH (GOPMYJIbI OMHAPHBIX COEIMHEHUM;

® BBIYHCISATH MAaCCOBYIO JIOJI0 XUMUYECKOTO 3JI€MEHTa 10 (popmylie COeTUHEHUS;

® Ha3bIBaTh COCMHEHMS U3YUYEHHBIX KIIACCOB HEOPIaHMYECKUX BEILIECTB;

® XapakTepu3oBaTh (PU3MUECKHE M XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB. OKCUOB, KHCIIOT, OCHOBAaHUH, COJIEH;

® OIpeAeNATh IPUHAJIEKHOCTD BELIECTB K ONPEICIIEHHOMY KJIaCCy COEIUHEHUIA;

® COCTaBJIATH (POPMYIBI HEOPTAHUYECKUX COCTMHEHUI U3yYEeHHBIX KJIacCOB;

MPOBOJIUTH  ONBITHl,  MOATBEPKIAIOIIME  XUMUYECKHE  CBOMCTBA  M3YYEHHBIX  KJIacCOB

HEOPTraHMYECKHUX BEIECTB;

pacno3HaBaTh ONBITHBIM ITYTEM PACTBOPHI KUCIOT U LIEJI0YEH M0 U3MEHEHUIO OKPACKH UHIUKATOPA;

XapaKTepHU30BaTh B3aUMOCBS3b MEXKIY KJacCaMU HEOPraHUUECKUX COEAMHEHUH.

OLIEHUBATH BIMSAHUE XUMUYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpeibl Ha OpraHU3M YE€I0BEKa;

IpaMOTHO 0OpaIaThCs C BEIIeCTBAMU B IOBCETHEBHOM KU3HHU.

Xapaxkmepuzoeams ewjecmea no cocmagy, CMpOoeHur0 U C80UCMBAM, YCMAHABAUSAMb NPULUHHO-

cnedcmeentble CeA3U Mexcoy OaHHbIMU XaAPaKMepUCmuKamu 6ewecmed,

® 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUyeCmB8ax U XUMUYECKUX NPoYeccax;

® Kpumuyecku OMHOCUMbCA K MNCEBOOHAVYHOU UHGopmayuu, HedoOpOco8ecmHoU peKiame 8

Ccpeocmaax Maccosol UHopmayuu.



Tema 4. Xumnueckue peakunu. U3meHenus, npoucxoasinme ¢ Beuecrsamu (134)

[lonsTHE SIBIEHUH, CB3aHHBIX C U3MEHEHUSIMHU, IIPOUCXOISAIIMMHU C BEIIECTBOM.

SIBneHusl, CBSI3aHHBIE C U3MEHEHHUEM KPUCTAIJIMUYECKOIO CTPOEHHUS BEUIECTBA IPU IMOCTOSHHOM €ro
cocraBe, — (usndeckue siBieHUs. OU3nyecKue SBJICHUS B XUMUM: AUCTHIUISAIMS, KPUCTAJUTU3AIMA,
BBIMIAPUBAHKE U BO3TOHKA BEIIECTB, (PUIBTPOBAHUE U LEHTPUPYTUPOBAHUE.

SIBneHust, cBsI3aHHbIE C N3MEHEHUEM COCTaBa BEILIECTBA, — XUMUYECKHUe peakuuu. [Tpusnaku u
YCIIOBUSL NPOTEKAaHUS XUMUYECKUX peakuuil. BbiaeneHue TemnoTel U CBETa — peakUuu TOpPEHUs.
Tennosoii a¢ppexm xumuueckux peakyuii. Ilonamue 06 K30~ u IHOOMEPMULECKUX PEAKYUSIX.

3aKOH COXpaHEHMsI MacChl BELIECTB. XHMHMUECKHWE YypaBHEHUS. 3HAUCHHE WHJIEKCOB H
kodpdunuenToB. CocTaBieHne ypaBHEHUH XUMHUYECKUX PEAKIIH.

Pacuerbl Mo XxuMH4ecKUM ypaBHEHHsM. PerieHue 3aauy Ha HaX0XJACHHUE KOJUYECTBA, MACCHI
win o0bemMa MpoJyKTa peakliiy Mo KOJWYECTBY, Macce WM 00BbEMY HCXOJIHOTO BelecTBa. Pacuersl ¢
HCIOJIb30BAHUEM TOHSTHS «I0Js», KOIJla MCXOJHOE BELIECTBO JIaHO B BHUJAE pacTBOpa C 3aJaHHOMU
MAacCOBOM JI0JIEW paCTBOPEHHOTO BEMIECTBA WIIM COAEPKUT OMPEAECIECHHYIO TOTIO MPUMECEN.

Peaknun pasmoxxenus. IlpencraBieHne O CKOpPOCTHM XMMHYECKMX peakuui. KaranmsaTopsl.
DepMEHTHI.

Peakuun coegunenus. KaranuTuueckue M HEKaTaIUTUYECKUE pEAKIUH, OOpaTUMblEe H
HeoOpaTHMBbIE PEaKIINH.

Peakuu 3amernenus. Drekmpoxumuieckuil psao HanpsadceHull Memainio8, ero UCTIoIb30BaHNE
JUTSI TPOTHO3WPOBAHUST BOSMOYKHOCTH MTPOTEKAHUS PEAKIINNA MEXTY METAIUIAMU M KUCJIOTAMH, PEaKIIHit
BBITECHECHHSI OJTHUX METAJIJIOB U3 PACTBOPOB UX COJIEH APYTUMH METAIAMH.
Peaknmun oOmena. Peaknum HelTpamusamuu. YCIOBHS TPOTEKaHUs peaknuid oOMeHa B
pacTBopax 710 KOHIIA.
Tunbl XUMUYECKUX PEAKIUN HA MPUMEPE CBOMCTB BOJABL. Qu3auueckue u XumMuiecKue ceoucmsea
600bl. Peakuiusi pasznoskeHus — 3JEKTPOJIH3 BOJBI. Peakiiuu coemMHEHHs — B3aWMOJICHCTBHE BOJBI C
OKCUJAMH{ METaJUIOB M HEMETAJIOB. YCJIOBHE B3aMMOJCHCTBUS OKCHJIOB METAJNIOB M HEMETAJJIOB C
Bojod. Ilonsite «rumpokcuabl». Peakuuu 3amenieHusi — B3aUMOJCHCTBHE BOJBI C MeETajUlaMH.
Peakiuu oOMeHa — rupoIn3 BEIIECTB.
PacyeTHble 3apa4u:
3. Berancnenus mo XuMM4eCKUM ypaBHEHHUSM KOJHUYECTBA, 00BbEMa, MACChl BEIIECTBA MO KOJUYECTBY,
00beMy, Macce peareHTOB WIH MPOAYKTOB PEaKITUH.
JdemoncTpanuu. 1.Peaknny, WIITIOCTPUPYIONTHE OCHOBHBIC NMPU3HAKU XaPAKTEPHBIX PEAKIIUN.
2. 'opeHnue maraus.
IIpakTHyeckue padoTbl
3. OuucTKa 3arpsi3HEHHON TTOBapEHHOM COJIH.
4. ITpu3Haku XUMHUYECKUX PEAKITUH.
Konumponvnan paboma Ne 4. «I3meHeHUs., TPOUCXOIAIINE C BEIISCTBAMMY)
OcHoBHBIE BH/BI Y4eOHOM 1esiTeJJbHOCTH
® pa3auyaTh XUMHYCCKHE M (PU3HUCCKHEC SBJICHUS;
® DpAacKphIBaTh CMBICII OCHOBHOTO XHMMHUYECKOTO TMIOHSATHS «XMMHUYECKash PpEeaKlUUs», HCIOIb3Ys
3HAKOBYIO CUCTEMY XUMUU;
® Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUYECKUX PEAKIIUII;
® BBIBIISITH IPU3HAKHU, CBUAETEIBCTBYIOIINE O MPOTEKAHUU XUMHUYECKON PEaKIMK MPU BBITOJTHEHUU
XUMHYECKOTO OIIbITA;
® COCTaBJISITh YPaBHEHUSI XUMUUYECKUX PEaKLIUi;
® pacKpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MACChl BEILIECTB;
® BBIUUCISTH KOJIWYECTBO, OOBEM WM Maccy BelIecTBa MO KOJIUYECTBY, 00bEMY, Macce pearcHTOB
WJIU TIPOJYKTOB PEAKIUU;
® ONpPEAENsATh TUIl XUMUYECKUX PEaKIIHii;
e KiaccupUIMPOBATH XUMUYECKHUE PEAKIIUU TI0 PA3TUYHBIM MTPU3HAKAM;
® Xapakmepuszo8amv gewecmed no cocmasy, CMpOeHUr0 U CEOUCMBAM, YCMAHABIUEAMb NPUYUHHO-
Cle0CmBeHHble C853U MeHCOY OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUeCMBa,
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® cocmaejisiintb  YPAGHEHUA peakuuﬁ, coomeemcmeayrouiux NnoCcae008amenbHOCmu npeepau;eHuﬁ
Heopeanu4ecKux eeuecme pa3jluidHblx Kiladccoes,

®  00BLEKMUBHO oyerHueanb MHd)OpMClT/;MIO 0 sewecmesax U XUuMuyeCcKux npoyeccax,

® 0CO3HAeambv 3HA4YEHUe meopemuidecKux 3HAHUL NO XUMUU 015 npakmuqecmﬁ oessmenvbHOCmuU
yejnoeeKka.

Tema 5. PacrBopenue. PacTtBopbl. Peakniuu MOHHOI'0 00MeHa
U OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE peakuu (164)

PactBopenue kak usnko-xumuueckuil npouecc. [lonsaTue o ruapaTax U KpUCTaUIOTUIpATAX.
Booa. Cmpoenue monexynvi. Quzuueckue u xumuieckue ceoucmea 600vl. Pacmseopumocms eewgecms 6
600e. KpuBble pacTBOPUMOCTH KaK MOJI€JIb 3aBUCHMOCTH PAaCTBOPUMOCTH TBEPJBIX BEIIECTB OT
Temrneparypbl. HacblieHHbIE, HEHACHIIIIEHHBIE U TIEPECHIIIEHHBIE PACTBOPHI. 3HAYEHHE PACTBOPOB IS
IIPUPOJIBI U CEITBCKOTO XO3SMCTBA.

[Tonsatrue 00 PMEKTPOTUTUIECKON AUCCONMAIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI. MeXaHnu3m
JTUCCOITMAIIMN  DJIEKTPOJIUTOB C PA3IMYHBIM XapakTepoM CBs3U. CTENeHb AIIEKTPOTUTHUYECKOM
muccoranuu. CUIIbHBIE U ClIa0bIe SJIEKTPOJIUTHI.

OcCHOBHBIE TIOJIO)KEHHSI TEOPUH DJIEKTPOJUTUUECKON aucconuanu. VoHHBIE ypaBHEHUS
peakuwmii. Peakunn oomenHa, naymue 10 konna. Knaccudukaiys noHOB U UX CBOMCTBA.

Kucnotel, ux xmaccudukanus. Jucconuanuss KUCIOT W HUX CBOHCTBA B CBETE TEOPUH
AIEKTPOJIUTUYECKON ucconranvu. MoJieKyIapHble 1 HOHHBIE YpaBHEHU peakiui. Bzaumoneincrteue
KHCJIOT ¢ METaJIaMU. DJIEKTPOXUMHUYECKUHN psAJl HAIIPSOHKEHUH METAJJIOB. B3aumonencTBue KUCIOT ¢
OKCHJAaMH METa/IOB. B3auMoJeicTBUE KHUCIOT C OCHOBAaHMSIMU —pEaKIUs HEHUTpaau3aiuu.
BsaumopneiictBue kuciot ¢ consimu. Vcnonp3oBanue TaOnMIbI PaCTBOPUMOCTH Ui XapaKTEPUCTHKU
XUMHUYECKIX CBONCTB KHCIIOT.

OcHoBanus, ux kiaccudukamnus. Jlucconmamnuss OCHOBaHUH M WX CBOWCTBA B CBETE TCOPUHU
ANEKTPOJUTUYECKON auccoranui. BzanMmoaeicTBrue ocHoBaHui ¢ cofisiMu. Mcronp3oBanne TabIuIbI
pPacTBOPUMOCTH JIJI XapaKTEPUCTUKA XUMUUYECKUX CBOMCTB OCHOBAaHMU. B3aumopencTBue menoyei ¢
OKCHIAMH HEMETAJIJIOB.

Comu, wux xnaccupukamus wu gucconmarnus. CBoilcTBa cojlel B CBETE TEOPUH
ANEKTPOJUTUYECKON AucconManuu. B3auMoaeicTBue cojied ¢ MeTalylaMH, OCOOCHHOCTH JTHUX
peakumii. B3aumopeiicTBue cosieid ¢ coisimMu. Vcmonp3oBaHWE TaOMWIBI PACTBOPUMOCTH  JUIS
XapaKTePUCTUKU XUMUYECKUX CBOUCTB COJICH.

O06o0menre cBeieHni 00 OKCHIax, MX KIacCU(PUKAIMK U CBOMCTBAX.

'enernueckue psiapl MeTala M HEeMeTaula. ['eHeTHMdeckas CBs3b MEXAY KiaccaMu
HEOpPraHUYECKUX BEIECTB.

OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OmnpeneneHue CTeNeHed OKHUCICHUS IS
AIIEMEHTOB, 00pPa3yIOLIUX BEILIECTBA Pa3HBIX KJIACCOB. Peakiuu MOHHOTO OOMEHa M OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHBIC peakiuu. OKUCIUTEIb M BOCCTAHOBUTEIb, OKHCJICHHE M BOCCTAHOBJICHUE.
CocraBiieHHE YpaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA METOJOM SJIEKTPOHHOTO
Oamanca. CBoHCTBa MPOCTBIX BEIIECTB — METAUIOB M HEMETAJUIOB, KHUCJIOT M COJIeH B CBETE
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM.

Ilpobnema 6e3onachoco UCNONBL308AHUS BEUECME U XUMUYECKUX PeaKyuli 8 NOBCEOHEBHOU IHCUZHUL.
Toxcuunvle, coproyue u 83pbleoonachusvie gewjecmsa. bvoimosas xumuyeckas 2pamomHoCmb.

JemoncTpanuu. 1. Peakiium, XxapakTepHble ISl pacTBOPOB KHUCIOT. 2. Peakuuu, XapakTepHbie
JUIsl  pacTBOpoB Mienouend. 3. Peakuuum, XxapakTepHble s pacTBOpOB OKcUAoB. 4. Peakuwuu,
XapaKTEepHbIE JUIsl paCTBOPOB COJIEH.

IIpakTnyeckne padoTsl

5. Pemenune sxcriepuMeHTaIbHBIX 33724 10 TeMe «OCHOBHBIE KIIACChl HEOPTaHMYECKHUX
COCIUHEHMI

6. Peakiuu noHHOrO OOMEHA.

Konmponsnas paboma Ne 5. «PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB

3IEKTPOJIUTOB»
OcHoBHbIC BH/IbI y4eOHOMH NeATEeJIbHOCTH



XapaKTepu30BaTh PU3UICCKHE U XUMUYECKUE CBOKWCTBA BOJIBI;

PAaCKpBIBATh CMBICII TOHSATUS «PAaCTBOP»;

BBIYMCIISATH MAaCCOBYIO JIOJIFO PACTBOPEHHOTO BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPBI C OIIPEAEICHHON MacCOBOM J0JIEH PAaCTBOPEHHOIO BEILECTBA,

pacKpbIBaTh CMBICT MOHATHH «HOHY», KKATHOH», «aHUOH», «JICKTPOJIUTBD», CHEIICKTPOJIUTHI»,
«AJICKTPOJIUTHYECKAS] JTUCCOIMAIUA», COKHCIUTEIbY, «CTEMEHb OKHUCJICHHS» «BOCCTAHOBHUTEIbY,
«OKHCIICHHE», KXBOCCTAHOBJICHHEY;

OTIPENIETIATh CTENEHb OKUCIIEHUS aTOMa DJIEMEHTA B COSMHEHUU;

PaCKpBIBATh CMBICII TEOPHUH JIEKTPOJIUTUYECKOMN JUCCOLUALINH;

COCTaBJIATh YPABHEHUS SJIEKTPOJIUTHUECKON TUCCOLMANN KUCIIOT, IIEJIOYEH, COJIEH;

OOBSCHATH CYIITHOCTh TPOIIECCa IICKTPOJIUTHICCKON JUCCOTMAIIMH U PEAKITH HOHHOTO OOMeHa;
COCTABJISITh TIOJIHBIE M COKPAIIIEHHBIE HOHHBIC YPABHEHHS PEaKIIuu OOMEHa,

OTIPENIEeTISATh BO3MOXHOCTh TPOTEKAHUS PEAKIIUii HOHHOTO 0OMEHa;

MIPOBOJIUTH PEAKIINH, ITOITBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JINYHBIX BEIIECTB;

OTIPENIETISATh OKUCTUTENh U BOCCTAHOBUTEIB;

COCTaBJISITh YPaBHEHUSI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

Xapaxkmepuzoeams 6ewecmea no COCmasy, CMpoeHuio U C8oUCmeam, YCmanasiueams npUdUHHO-
ce0cmeeHtble C83U MeHCOy OAHHbIMU XAPAKMEPUCTIUKAMU 8eUieCmBd;

® cocmaenams MONEeKYIsApHbIe U NOJIHblE UOHHbLE YPABHEHUSI NO COKPAUCHHBIM UOHHbIM YPAGHEHUAM,

® NPOCHO3UPOBAMb CNOCOOHOCMb Geecmaea NposGAmb OKUCIUMENbHbIE UIU 80CCMAHOBUMENbHbLE
ceolicmaa ¢ yuemom cmeneHeli OKUCIeHUs DJIeMEHMO8, BX00SAUUX 8 €20 COCMA8,

® CcoCmasnAmv YpAaeHeHUus peaxkyuil, COOMEEemcmeYIuux nocie008amelbHOCMU NpespaujeHuti
Heop2aHu4ecKux 6eujecms pasiuiHblx Kiaccogs,

® BbIAGIAMb CYUIECMBOBAHUE 2CHEMUYECKOU B3AUMOCBA3U MeHCOY Beuecmeamu 6 pady:. Npocmoe
seuecmeo — OKCUO — 2UOPOKCUO — COTIb,

® UCNOIB308AMD npuobpeménmule K10Yesble KOMNnemeHmHoCmu npu 8bINOIHEHUU
UCCIe008amMeNbCKUX NPOEKmMo8 NO  U3YUEHUIO CBOLCME, CNOC0O08 NONYVUEeHUs. U PAacno3HABAHUs
gewecms,

® 00bLEeKMUBHO OYEeHUBAMb UHDOPMAYUIO O BelecmBax U XUMULECKUX npoyeccax;

® 0CO3HABAMb 3HAUEHUE MEeOPeMUYECKUX 3HAHUL NO XUMUU O NPAKMUYECKOU 0esamelbHOCmU

yenoeexd.
TemaTnueckoe miIaHupoBanue 9 Kiace
(2 1 B Hememro, Bcero 68 u)
Ne KouauyvecTBo KonTp. IMpakTny
TeMbl
n/n JacoB padoThI padoThI
1. Ilepuoanueckuii 3akoH u [leproanyeckas cucrema
XHMHYECKUX 351eMeHTOB J[. 1. MeHaeneena. v 1
Xumnueckue peakuuu. [loBropenue
2. Mertamisl ¥ UX COeTUHEHUS 16 1 1
3. | Hemeramnsl IV — VII rpynn u ux coequnenus 29 1 6
4, [TepBoHauanbHbIE CBeIEHUSI 00 OPTraHUYECKUX
BEIIECTBAX 11
5. O000111eHME 3HAHUN 0 XUMHUHU 32 KYpPC OCHOBHOM
IIKOJIBI 5 1
HTroro 68 4 7
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OCHOBHOE COJEPXAHUE TPOI'PAMMBI
9 ku1acc (2 u B Henemo, Bcero 68 u)

Tema 1. llepnoanueckuii 3axon u [lepnoanueckas cucreMa XMMUYECKHX 3JIEMEHTOB
J. . MennesieeBa. Xumuueckue peakuun. Iloropenue (7 4)

XapakTepucTUKa 3JeMEeHTa 0 ero mnojoxeHuto B [lepuoauueckoil cucreMe XUMHUYECKHX
anemenToB [I. . MenneneeBa. CBolicTBa OKCHUJIOB, KHUCJIOT, OCHOBAHUW M COJIEMl B CBETE TEOPUU
AIIEKTPOJINTUYECKON AMCCOLMAIMM M OKUCJIEHUSA-BOCCTaHOBIEHUs. ['eHeTnueckue psapl MeTamia U
HEMeTaJla.

[lonsiTne © mepexomHBIX dSJeMeHTaX. AMQOTEpHOCTh. [ €HETHYeCKHH psiI MEPEeXOaHOTO
JJIEMEHTA.

[Tepuonnueckuii 3akoH u [lepuoanyeckast cucteMa XUMHUYECKHUX AIEMEHTOB
J1. 1. Menneneesa B cBeTe y4eHHUs O CTpoeHuM atoma. VX 3HaueHue.

Jdemonctpanuu. 1. Paznuunsie hopmer Tabmuist 1. 1.Menneneena.

Konmponsnan paboma Nel. «IloBropeHue OCHOBHBIX BOIPOCOB Kypca § Kjacca ¥ BBEJICHUE B

Kypc 9 kiacca
OcHoBHbIE BUAbI YU€OHOI 1€ TeJIbHOCTH
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHH «aToM», «MOJEKYylIa», «XMMHUYECKUN
AIIEMEHT», KIIPOCTOE BEIIECTBO», «CII0KHOE BEIIECTBO», UCIOJb3YS 3HAKOBYIO CUCTEMY XUMUU;
® Ha3bIBATh XMMHUYECKHE AJIEMEHTHI;
e packpbiBath cMbica [lepronnueckoro 3akona J[.M. Menneneesa;
® OOBSACHATh (U3MUECKHI CMBICT aTOMHOTO (TIOPSAAKOBOI0) HOMEpa XHMHUYECKOTO DJIEMEHTa,
HOMEPOB I'PYIIIBI U NIeproia B nepuoanudeckon cucreme .M. Menneneesa;
® OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CTPOEHUSI aTOMOB, CBOMCTB JIEMEHTOB B IIPEE/Iax MaJIbIX
MIEPUO/IOB U INIABHBIX MOATPYIIIL;
®  XapaKTepH30BaTh XUMHUYECKHE 3JIEMEHTHI (0T BOJOPOJA 10 KAIBIHs) HA OCHOBE MX MOJIOKCHHS B
nepuoanueckoit cucreme [.M. MenneneeBa u 0COOEHHOCTEH CTPOSHHUS UX aTOMOB;
COCTaBIIAITh CXEMbl CTpPOeHHs aTtoMoB TmepBbix 20 s1nemMeHTOB mnepuoanyeckoi cucrembl JI.U.
Menneneena;
® COCTaBJIATh YPABHEHHUS SJIEKTPOIUTHUECKON TUCCOMALMU KUCIIOT, IEI0YEH, COJIEH;
® OOBICHATH CYLIHOCTb MPOIIecca AIEKTPOIUTHUECKON IMCCOLMAlMU U peaKIuii HOHHOTO 0OMEHa;
® COCTaBJIATH MOJHBIE U COKpAIlEHHbIE HOHHBIE YPaBHEHUS peaKIMi 0OMeHa;
® OIpeAessaTh BO3MOXKHOCTb MPOTEKAHUS PEaKIii HOHHOTO OOMeHa.
®  gulI08UCAMb U NPOBEPSAMb IKCNEPUMEHMANILHO 2UNOMe3bl 0 XUMUYECKUX CBOUCMBAX 8eujecms Ha
OCHO8€ UX COCMABA U CMpPOeHUsl;
® Xapaxkmepuzoeams Geujecmeda no cocmasy, CMpOeHulo U CEOUCMBAM, YCMAHABIUSAMb NPUUUHHO-
Clle0CmeeHHble C853U MeHCOy OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUieCmBa;
® 00BbEeKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eleCmBaxX U XUMUYECKUX Npoyeccax;,
® KpUmuuecku OMHOCUMbCA K NCe80OHAVUHOU UHGOpMayuu, HedoOpoCcoBeCmHOl pekiame 8
Ccpeocmeax MaccoBoll ungpopmayuu;
® cocmasnsimes YPAGHEHUs peakyutl, COOMBEmCmMEYIUWUX NOCIe008aAMeNIbHOCMU NPedpaueHul
Heop2anuyeckux euiecms pasiuyHblx Kiaccos;
® COCMasaamy MONEKYIAPHbLE U NOJIHbLE UOHHbLE YPAGHEHUSI NO COKPAWEHHBIM UOHHBIM YPABHEHUSIM.
Tema 1. MeTasusl (164)

Ilonosicenue memannos 6 Ilepuoouueckoti cucmeme xumudeckux snemenmos J. .
Menoeneesa. Memannwt 6 npupode u obwue cnocodovl ux noayuenus. MeTamnnyeckas
KpUCTAIJIMYECKAs pelIeTKa M MeTaUIMdeckas XHMHuYeckas CBsi3b. OOwue @uiauueckue ceolcmed
memannos. CrnaBbl, HMX CBOMCTBA U 3HaueHHE. XHUMHUYECKHME CBOWCTBA METANIOB Kak
BOCCTAHOBMTEJEH, a TaKkXKe B CBETE€ HMX IMOJOXKEHUS B O9IEKMPOXUMUUECKOM pAOY HANPAHCEHUL
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memannog. Kopposusi METauioB u ciocoObl 00phObI ¢ Hell. Metambsl B ipupose. Oomue crnocoObl ux
IIOJTy4YECHHUS.

O0masi XxapakTepUCTHKA WIEJOYHBIX MeTaljioB. Metaiuiel B mpupoze. OOmme crmocodbl ux
nostyueHusi. Ctpoenue atoMoB. lenounble MeTauibl — MPOCThIE BeLeCcTBa. BaxkHelne coeAMHeHns
HIETIOYHBIX METAIJIOB —OKCHUAbI, TUAPOKCHJIBI U COJIU (XJIOPHIIbI, KapOOHATHI, CYab(aTbl, HUTPATHI),
UX CBOICTBa M MPUMEHEHHE B HApOAHOM Xo3siicTBe. Kanuiinbie ynoOpeHusi.

O0masi xapakTtepucTHKa 3jJeMeHTOB riaaBHoid mnoarpynnsl II rpynmbl. CTtpoeHue aromos.
[Ileno4yHO3eMENBHBIE METAUIBI — IPOCTHIEC BEUIECTBA. BaxkHelme coequHEHNs MEI0YHO3EMENIbHbBIX
METaJUIOB — OKCH/IbI, THIPOKCUIBI M COJIM (XJIOPHIBI, KapOOHATHI, HUTPATHI, CyAb(athl, pocdarsr), nx
CBOWCTBA U MPUMEHEHHUE B HAPOJIHOM XO3SIMCTBE.

Amwomunmii. Ctpoerne aroma, (Qu3HuUecKMe ¥ XMMHYECKHE CBOWCTBA MPOCTOTO BEHIECTBA.
CoenuHeHUs QIIOMUHUS — OKCHUJ M THAPOKCHJA, MX aM(oTepHbIl xapakrep. Baxneimune comu
amoMuHus. [IpumMeHeHne antoMUHUA U €r0 COEAMHEHU.

Keneszo. CtpoeHue aroma, pu3sHMuecKue U XUMUYECKHUE CBOICTBA MPOCTOTO BellecTBa. | eHeTHuUecKkue
psanel Fe2+ u Fe3+. Baxueiimue conu xene3a. 3HaueHUe kejie3a U €ro COSAMHEHUI Il TPUPOIBI U
HAapOJHOI0 XO35HCTBA.

Jemonctpanuu. 1.06pa3npl IIETOYHBIX U IIEIOYHO3EMENbHbIX MeTamioB. 2. OOpasisl
crutaBoB. 3. OOpasiibl MEI0YHBIX MeTauioB. 4. B3aumonelcTBre HATPUs, JIMTUS U KAJIBIUS C BOJIOM.
5. B3aumopeiicTBue HaTpusa U Mar"us ¢ KUCJIopoaoM. 6. BzauMoelicTBre METaIOB ¢ HEMETAJIJIaMH.
7. Tony4enue rumpokcunos xeresza (1) u (111).

IIpakTH4eckune padoTHI.

1. Pewenue sxcnepumenmanbHulx 3a0a4 no meme «Memannvl u ux coeouHenusLy.

Konmponsnasa paboma Ne2. « Metaiis
OcHoBHBIE BH/ABI Y4eOHOMH 1eITeJJbHOCTH
o Ha3bIBAaTh XUMHUYCCKUEC DJICMCHTHI,

e packpsiBaTh cMbIch Ilepronnueckoro 3axkona .M. Menneneesa;

®  OO0BACHATH (DU3UYECKHM CMBICT aTOMHOTO (IOPSIKOBOTO) HOMEPAa XHMHYECKOTO 3JIEMEHTa, HOMEPOB
TpyIbI U iepuoaa B nepuoanueckoit cucreme .M. Meneneena;

e  OOBSCHITh 3aKOHOMEPHOCTH W3MCHCHHUS CTPOCHHS aTOMOB, CBOWCTB DJIEMEHTOB B IIpeleiiaX MallbIX
TIEPUOJIOB U TJIABHBIX HOATPYIIIT;

®  XapaKTepU30BaTh XMMHYECKHE DJIEMEHTHI (OT BOZOPOAA IO KalbIMsg) HAa OCHOBE WX IIONOXKEHHS B
niepuogmaeckoi cucreme JI.M. MenneneeBa u 0COOEHHOCTEH CTPOCHUS HX aTOMOB;

®  COCTaBJIATh CXEMbI CTPOCHHSI aTOMOB IiepBbix 20 3J1eMEHTOB nepuoanueckoi cuctemsl JI.1. Mennaeneesa;

®  XapaKTepU30BaTh B3aUMOCBS3b ME¥K/ly COCTABOM, CTPOEHHUEM U CBOMCTBAMH METAJLIOB;

® COCTaBJIATH (POPMYIIbI OMHAPHBIX COCAMHEHUN;

® COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIUN;

ONIPENENATh OKUCIUTENb U BOCCTAHOBUTEIB;

COCTaBJISAITh YPAaBHEHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIU;

Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEeaKIInH;

IrPaMOTHO 00OpaIaThCs ¢ BEIIECTBAMU B MTOBCEIHEBHOM KU3HU

OTHCHIBATh CBOMCTBA TBEP/IBIX, )KUIKUX, FA3000Pa3HBIX BEIIECTB, BHIJACIISAA UX CYIIECTBEHHBIC
MIPU3HAKY;

® [0JIb30BaThCA 1a0OPATOPHBIM 000PYAOBAHUEM U MOCYIOMH;

e coOmoaars mpaBuiia 6e30MacHON paboTh! PU MPOBEJECHUH OIBITOB,;

® gvI0U2AMb U NPOBEPSIMb IKCHEPUMEHMATbHO 2UNOME3bl O XUMUYECKUX CBOUCMEAx Geuecms Hd
OCHOBe UX COCMABA U CMPOeHUsl, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, 0 xapakxmepe u
NPOOYKMAX PA3IUYHBIX XUMUUECKUX PeaKyull;

® Xapaxkmepuzoeanib eeujecmed no cocmaey, CMpOEHUo u CGOIZCI’H@CIM, ycmaraeaueams NPUYUHHO-
clleocmeentvie cesa3U Me:)fcdy OaHHbIMU Xapakmepucmukamu eeujecmed;

® cocmaeisintb MOJeKyJIApHble U NOJIHble UOHHblEe YPABHEHUA NO COKPAUIEHHbIM UOHHbIM YPABHEHUAM,
® POCHO3UPO6ANb CnocooHoCmb eeujecmea nNposeIAmb OKUCIUMENbHble UlU 60CCMAHROBUMENIbHbLE
ceolicmea C yuemom cmenenell OKUCTIEHUS /1eMEHMO0E, 6x0c)ﬂu4ux 6 e2o cocmas,

® cocmaejisiintb  YpPAGHEHUA peam;ud, coomeemcmeyrouiux noc1e0068ameibHOCm npeepamermﬁ
HeopeaHu4YeCcKux eewyecme pa3jluidHblx Kiladccos,
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® 00bEKMUBHO OYEHUBAMb UHGOPMAYUIO O Gelecm8ax U XUMUYECKUX Npoyeccax.
Tema 2. Hemetanasl IV — VI rpynn n ux coennnenns (294)

OOmiast XxapakTepuCTUKAa HEMETaUIOB: MOJIOKEeHHE B lleprnoauueckoil cucteMe XMMHUYECKHX
snemenToB J[. U.MenneneeBa, 0cCOOEHHOCTH CTPOEHHUSI aTOMOB, 3JIEKTpooTpHuaresbHocTh (D0) Kak
Mepa «HEMETAUIMYHOCTHY, pal D0. Kpucramiueckoe CTpOEHHE HEMETAIJIOB — IPOCTHIX BEILECTB.
Amnorponusi. Dusnyeckue CBOMCTBA HeMETAUIOB. OTHOCUTEIBHOCTh TMOHATUH «METAID» U
«HeMeTtamn». llonamue o ckopocmu xumuueckou peaxkyuu. Paxkmopwl, GrusAOwUe HA CKOPOCHb
Xumuueckux peaxyuii. Kamanuzamopeoi.

Bonopoa. Ilonoxxenne Bonopoaa B Ilepuoanyueckoit cucreme Xxumudyeckux snemeHToB [l H.
MenneneeBa. CtpoeHue atoMa U MoJieKyabl. dusnueckue U XMMHUYECKHE CBOMCTBA BOJOPOJA, €T0
[IOJIy4YE€HUE U NIPUMEHEHHE.

OO0mas xapakTepucTHKa rajgoreHoB. CTpoeHue atomoB. [IpocTbie BelecTBa U OCHOBHBIE
COEJIMHEHUS] TaJIoTeHOB, WX cBoWcTBa. Kparkue cBeaeHus o xiuope, Opome, ¢Tope u ioze.
[IpumeHeHne rajJloreHoB U UX COEMHEHHI B HAPOIHOM XO3SMCTBE.

Kucaopoa. Haxoxnenue B npupoze. Pusndeckue u xumudeckue csoiictsa. Ozon. Ilonyuenue
U npuMeHeHue kuciopoaa. Kpyrosopot kucnopoaa B npupoae. I'openune. Oxkcuabl. Cocmag 6030yxa.
MenneHHoe okucieHHe. 3aiuTa aTMOCPEpHOTo BO3/1yXa OT 3arps3HEHU.

Cepa. Ctpoenue aroma, ajusIOTPOIHUS, CBOMCTBA U NMPUMEHEHHE poMOuuecKoil cepbl. OKCHIbI
cepsl (IV) u (VI), ux nomyuenue, cBoiictBa u nmpumeHenue. Ceprucmas u cepo8o0OpoOOHAs KUCIOMMbL.
€pHas KHCIIOTa U €€ COJIM, X IPUMEHEHHE B HapOAHOM X03siiicTBe. [Ipon3BOICTBO CEpHON KUCIIOTHI.

A3or. CTpoeHue aroMa W MOJIEKYJIBI, CBOMCTBAa IPOCTOTO BEUIECTBA. AMMUAK, CTPOCHHE,
CBOICTBa, MoytyueHue 1 npuMenenue. Cojim aMMOHUS, UX CBOMCTBA U npuMeHeHne. Okcupl azota (11)
u (IV). AsortHas kuciora, ee CBOWCTBa W MNpUMeHeHHE. Hutparbl M HUTPUTHI, MpobieMa HX
COJIEpXKaHUA B CEIIbCKOXO3IMCTBEHHOW MPOAYKIIMH. A30THBIC yI0OpEHHUS.

®ochop. CtpoeHne aroma, auIOTPOIHUsA, CBOWCTBa Oemoro u KpacHoro ¢docdopa, ux
npuMeHnenne. OcHOBHbIC coemuHeHus: okcua ¢ocdopa (V) u oprodochopnas kucnora, docdarsr.
docdopHbie y1oOpeHus.

Yraepoa. CtpoeHre artoma, amiomponus yeiepooa( aimas, 2pagpum, KapouH, pyriepervl),
cBorictBa Moaudukanuii, mpumeHenue. Oxcuapl yriepoaa (II) u (IV), ux cBolicTBa U MpUMEHEHHE.
KapOoHnaTsl: KaibLuT, cOAa, MOTAlll, X 3HAYEHHUE B IPUPOJIE U )KU3HH YEJIOBEKA.

Kpemnuiu. CtpoeHrue atoma, KpUCTAUIMYECKUM KpEMHHUM, €ro CBOWCTBa W NpuMeHeHue. OKcun
kpemuus (IV), ero nmpupoaubie pa3HOBUIHOCTH. CHIIMKATBl. 3HAUYEHUE COCOUHEHUL KPeMHUsl B JKUBOU
1 HexXuBOU nipupoje. [IoHsaTHe 0 CUIMKAaTHON IPOMBIIIUIEHHOCTH.

JemoncTpanuu. 1.00pa3npl rajJoreHoB — MNPOCTHIX BemiecTB. 2. B3aumojeicTBue cepwl ¢
MeTaJulaMH, BOJIOPOJOM, KUCIOpoIoM. 3. B3anMozeiicTBue KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI C
Mezpio. 4. O6pasibl MPUPOIHBIX COSAMHEHUH XJ0pa, cepsl, hocdopa, yriaepoaa, KpeMHUsI.

5. O06pa3ibl BaXXKHEUIITUX U HAPOJHOTO X03siCTBa CyNb(aToB, HUTPATOB, KapOOHATOB, PochaToB.
6. O0pa31pl CTeKIa, KepaMHUKH, [IEMEHTA.

IIpakTuyeckue padoThbl.

2. TlonyueHue KUCIOPOJa U U3YYEHUE €TI0 CBOICTB.

3. [lonmyuenue BoiOpoaa U U3y4YEHUE €TI0 CBOMCTB.

4. [onyuenue ammuaxa u uzydenue e20 c8OUCMS.

5. Tlonyuenue yenexuciozo 2aza u usydeHue e2o c80UCMs.

6. Pemenue sxcniepuMeHTaNbHBIX 337a4 1o Teme «Hemetamnsr IV — VII rpynn u ux

COCIMHEHUI.

7. Kauecmeenmuvie peakyuu Ha UOHbL 8 PACMBODE.

Konmponvnas paooma Ne3. « Hemeramb
OcHoBHbIC BH/IbI y4eOHOH NeATEeJIbHOCTH
® Ha3bIBATh XUMUYECKHUE JIEMEHTHI;

e packpeiBaTh cMbIch [lepuoaunueckoro 3akona 1.1. Menneneesa;
® OOBSACHATH (DU3MUECKHH CMBICT aTOMHOTO (TIOPSAKOBOIO) HOMEpPa XHMHUYECKOTO DJIEMEHTa,
HOMEPOB I'PYIIbI U Iepuoa B nepuoauyeckon cucreme .M. Menneneena;
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e OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpEeax MaJlbIX
IIEPHOJIOB U IJIABHBIX MOJATPYIIIL;

®  XapaKTepH30BaTh XUMHUYCCKHE 3JIEMEHTHI (OT BOJOPOJA 0 KAJIBIHsI) HA OCHOBE MX IMOJIOXKEHHS B
nepuoandeckoit cucteme .M. MenneneeBa 1 0COOEHHOCTEH CTPOEHUS X aTOMOB;

® COCTaBJATH CXEMbl CTpOeHHA aToMoB mepBbix 20 srmemMeHTOB mnepuoauueckor cuctemsl JI.M.
Menneneena;

®  XapaKTEepU30BaTh B3aMMOCBS3b MEXK]y COCTABOM, CTPOCHHEM U CBOMCTBAMHU METAJUIOB; COCTABIISATh
(dbopMyInbl OMHAPHBIX COETNHEHUI;

COCTaBJIATh YPABHEHMSI XUMHUECKUX PEAKIIMIA;

OTPEEIATh OKUCIIUTENb U BOCCTAHOBUTED;

COCTaBJISATh YPABHEHMSI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIINIA;

COCTaBJIATh HOJIHBIE U COKpAIEHHbIE MIOHHBIE YPaBHEHUS PEAKIIMU OOMEHA;

OTPEENATh BO3MOKHOCTb MPOTEKaHMSI peakiuii HOHHOTO 0OMEHa;

Ha3bIBaTh ()aKTOPHI, BIUSIOUINE HA CKOPOCTh XUMUUECKON PeaKInH;

XapaKTepU30BaTh B3aUMOCBSI3b MEXIy COCTAaBOM, CTPOEHUEM U CBOMCTBAMU HEMETAJIIOB;
MIPOBOJUTH OMBITHI MO TOJYYEHNIO, COOUPAHUIO U U3YUYEHUIO XUMUYECKUX CBOMCTB ra3000pa3HbIX
BEIIECTB: YIJIEKUCIIOr0 ra3a, aMMHUaKa;

® pacro3HaBaTh OIBITHBIM ITyT€M ra3000pa3HbI€ BEIIECTBA: YIIIEKUCIBIA ra3 1 aMMHAK;

® I'pPaMOTHO 0OpaIaThCcs ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HU

® OMKCHIBATh CBOWCTBA TBEP/IBIX, )KUJIKUX, FA3000pa3HBIX BEIIECTB, BHIJCIISAS UX CYILIECTBEHHBIE
MIPU3HAKY;

® 110JIb30BaThCS JIaOOPATOPHBIM 000PYIOBAaHUEM U MTOCYAOM;

e coOnronaThk mpaBuiia 6€30MacHo paboThl MPU MPOBEACHUH OIBITOB;

® GLIOBU2AMb U NPOGEPAMb IKCNEPUMEHMATILHO 2UNOMe3bl 0 XUMUYECKUX CE0UCMEax 6eujecme Ha
OCHOBE UX COCMAsa U CMPOeHUs, UX CNOCOOHOCMU 6CMYNAMb 8 XUMUYeCcKue peakyuu, o xapakmepe u
NPOOYKMAX PA3IUUHbIX XUMUYECKUX PeaKYUll;

® Xapaxmepuzosamsv eujecmea no cocmagy, CMmpoeHuio U C80UCmeam, YCmanasiueams nPUIUHHO-
cneocmeennble CeA3U MexcOy OAHHbIMU XapaKmepUCmuKkamu 6ewecmed;

® COCmasnAmb MOJEKYIAPHbIE U NOJHbIE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUAM,
® NPOCHO3UPOBAMb CNOCOOHOCMb BeWecmea NPOosGIAMb OKUCTUMENbHbIE UTU 80CCMAHOBUMENbHBLE
CBOLICMBA C Y4emom cmeneHel OKUCIEHUs IIeMEHMO8, BX00SAUX 8 e20 COCMAs;

® COCMasNAMb YPAGHEHUs pPeaKyuil, COOMBEMCMBYIOWUX NOCIe008AMENbHOCU NPEEPaUeHUl
HeOp2aHu4ecKux 6ewecms pasiuitblx Kiaccos,;

® 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEYECMBAX U XUMUYECKUX NPOYeccax;

® Kpumuyecku OMHOCUMbCA K NCEGOOHAVYHOU UHGopmayuu, Heo0oOpOoco8ecmHOU peKiame 6
Ccpeocmeax MaccoBotl uHgopmayuu;

® UCNONBL306aMb NPpUOOPemenHble SHAHUS O IKOJIOSUUECKU 2PAMOMHO20 NOBEOeHUs 8 OKpYIcaloujell
cpeoe;

® GLIOBU2AMb U NPOGEPSAMb IKCNEPUMEHMANLHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX 8euecms Ha
OCHOBE UX cOCmasa u CmpoenUs, Ux CHOCOOHOCMU 6CIMYNAmMb 8 XUMU4ecKue peakyuu, o xapakmepe u
NPOOYKMAx pasiudHblX XUMUYECKUX PeaKyull.

Tema 5. [lepBoHavaabHbIe cBeieHHs 00 oprannvyecknx Bemecrsax (11 1)

Opranunueckue BemecTBa. [IpuurHbl MHOrO0Opa3usi OpraHMYeCKUX COeIMHEHUNH. XUMUYECKoe
CTPOCHHE OPraHMYECKHX COEIMHEHMH. MOJIeKyNIspHble U CTPYKTYpHbIE (HOPMYIBl OpPraHUYECKUX
BEILIECTB.

Meran u oraH: cTpoeHue MOJIeKyld. l'opeHue MmeraHa M dsTaHa. [leruapupoBaHue >TaHa.
[Tpumenenue Merana. Mcmounuku y2ne6000po0o8: npupooHblll 2a3, Heghmb, Y20ib.

XUMHUYECKOE CTPOCHUE MOJIEKYJIBl dTUiIeHA. J[BoiiHas cBsA3b. B3auMmopelcTBue 3TUIIEHA C
BOJIOW. [Ipedcmasnenus o nonumepax Ha npumepe nonusmuiena. I10IU3TUIIEH U €ro 3HaUCHHUE.

IloHdaTHE O mpenenbHBIX OJHOATOMHBIX CIUPTaxX Ha IPUMEpPax METaHOJa U 3TaHoJa.
TpexaToOMHBIN CIUPT — IJIULIEPHH.
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[Tonsite 00 ampaeruaax Ha TpUMEpPE YKCYCHOTO ambaeruaa. OKHCIEHUE alblIeruia B KHUCIOTY.
KapOoHoBbIe KHCIOTHI (YKCyCHash KHCJIOTa, aMHHOYKCYCHas KHCIIOTa, CTEApUHOBAs W OJECMHOBAS
KHCJIOTBI).

OnHOOCHOBHBIE TIpe/eiibHbIE KapOOHOBBIE KHUCJIOTHI Ha NpHUMEpe YKCYCHOM KucioThl. Ee
cBoOMcTBA U npuMeHeHrne CTeapruHOBasi KUCIOTA KaK MPEICTaBUTEINb JKUPHBIX KApOOHOBBIX KUCIIOT.

buonoruveckn BayKHBIC BEIIECTBA: JKUPBI, TIIOK03a, OCIKU.

Peakumu srepuduKkauu U MOHSATUE O CIOXKHBIX d(pupax. Kupsl Kak clIoXHBIE 3QHUPHI TIUIEpUHA U
KUPHBIX KUCIIOT.

[TonsTe 00 aMWHOKHCIOTaX. Peaknuu TONMKOHACHCAIIMU. benku, WX CTpOocHHE W
OMoJIOTHYECKast POJIb.

[Tonarue 06 yraeBomax. ['mioko3a, ee cBoiicTBa M 3HaueHwe. Kpaxman u memtono3a (B
CpaBHEHHUH), UX OMOJIOTHYECKAs POJIb.

Xumuueckoe 3azpszHenue okpyxicaioujeli cpeobvl U e20 NoCae0CmBUs.

JdemoncTpanuu. 1. Mongenu MojeKynl MeTaHa W JpYrux yriieBoaoponoB. 2. [openue
YTJIEBOJIOPOJIOB U OOHApY)KEHHE MPOJIYKTOB UX TopeHus. 3. B3aumopeiicTBue sTuiieHa ¢ OpOMHOMU
BOJIOM M pacTBOpoM miepmaHranara kanus. 4. OOpasubl dTaHosia u raurepuda. 5. KadectBeHHas
peakisi Ha MHOTOAaTOMHBIE cnupThl. 6. KadecTBeHHas peakuus Ha Kpaxman. 7. KauecTBeHHbIe
peakuuu Ha 6enku. 8. OOpasibl U3IeTUN U3 MOJUITUIICHA.

OcHoBHbIE BUAbI YUeOHOI 1€ TeJbHOCTH

® Ha3pIBaTh OPraHWYECKHE BEIIECTBA MO MX (QopMylie: MeTaH, 3TaH, ATHICH, METaHOJ, AITAaHOI,

TJIMIEPUH, YKCYCHAsl KUCJIOTa, aMUHOYKCYCHAs KHUCIIOTA, CTEAPHUHOBAsI KUCIIOTA, OJICMHOBAsI KUCJIOTA,

TIII0K032;

® OIICHUBATH BIUSHUE XUMUYECKOTO 3arpsA3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPTraHU3M YEJIOBEKa;

® TPaMOTHO OOpAaIIaThCs C BEMIECTBAMHU B MMOBCETHEBHOMN KU3HU

® OmpenensiTh BO3MOXXHOCTh MPOTEKAHHUS pEaKIMi HEKOTOPHIX TMPEACTABUTENICH OpPraHUYECKUX

BEIIECTB C KUCIOPOAOM, BOJIOPOJIOM, METalIaMi, OCHOBaHUSIMU, TaJIOTEHAMH;

® Xapaxkmepuzoeams eujecmed no coCmaesy, CMpoeHuro U C80UCMBAM, YCMAHABIUBAMb NPUYUHHO-

cle0CmeeHHble C853U MeHCOy OAHHbIMU XAPAKMEPUCTIUKAMU 8eUieCmed;

® 00BLEKMUBHO OYEHUBAMb UHDOPMAYUIO O BeUeCmBax U XUMUYECKUX NPOYeCccax;,

® Kpumuyecku OMmMHOCUMbCA K MNCEeBOOHAYYHOU UHpOpMayuu, HeooOpPOCOo8eCmHOl pekiame 8

cpeocmeax MaccoBotl uHgopmayuu;

® UCnoOIbL308aMb NPUOOPEemeHHble 3HAHUSA OJisl IKOJI02UYECKU 2PAMOMHO20 NO8e0eHUs 8 OKpYicaloujell
cpeoe.

Tema 6. Q0001IeHNE 3HAHUI 10 XMMHUM 32 KYPC OCHOBHOM IIK0JbI (54)

[lepuonnueckuii 3akoH u Ilepuomnueckas cucrema xumuueckux osnaemeHtoB [ H.
MengeneeBa. @U3HUECKHUII CMBICT MOPSAIKOBOIO HOMEpPA 3JIEMEHTa, HOMEPOB IMepuofa W TPYMIbI.
3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB M UX COEAMHEHUH B MEpUOJAaX M Ipylmax B CBETE
MpEJICTaBICHUN O CTPOEHUHU aTOMOB 3JIeMeHTOB. 3HaueHue [leproanueckoro 3akoHa.

Buapl XuMUYECKHX CBSI3€H M THUIIBI KPUCTAUIMYECKUX pENIeTOK. B3auMOCBS3b CTpOCHUS U
CBOMCTB BEIIECTB.

Knaccudukanus XUMUYECKMX peaKIUi IO Pa3IMYHBIM TpU3HAakaM (YUCIO M COCTaB
pearupyomux U oOpa3yroIIuxcs BEIIeCTB; HaTU4Me TpaHUIBl pa3fena ¢a3; TernoBoil 3¢ dexT;
M3MEHEHHE CTeTIeHe OKUCIICHHUS aTOMOB; UCTIOJb30BaHUE KaTaIU3aToOPa; HAIIPaBICHUE IPOTEKAHUS).

[IpocThie U cnoxxHble BeuecTBa. Meramuibl U HeMeTauibl. OKCH/IbI, OCHOBAHHUSI, KUCJIOThI, COJIM:

WX cocTaB, Kjaccuukaius U oOlMe XUMHUYECKHE CBOICTBA B CBETE€ TEOPHH AIIEKTPOIUTHYECKOU
auccoranuu. ['eHeTnyueckas cBsi3b MEXAY KJIACCaMU HEOPTaHUYECKUX COEAMHEHUH.
Pacuernble 3amaum: 1. Brluncrnenue MaccoBOM J0JM XMMHUYECKOTO »dJeMeHTa 1o (dopmyre
COCNMHEHUS. Ycmanosnenue npocmetiwell opmynvl geuecmsa no MAcco8biM O00JAM XUMULECKUX
anemenmos. 2. Pacdyer MaccoBO 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE.

3. Beruncnenus o XMMHYECKUM YPAaBHEHHUSM KOJIMYECTBa, 00heMa, MacChl BEIIECTBA MO KOJIHMYECTBY,

00BeMy, Macce peareHToOB WX MPOAYKTOB PEAKITUH.

Hemoncrpaunu. [lepuoanueckas cucreMa xumudeckux aneMeHToB 1. 1. Menneneesa.
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OcHoBHbIe BH/bI y4eOHOH NeATEeJIbHOCTH
® PpACKpHIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATHH «aTOM», «MOJIEKYylIa», «XHUMHYECKUI
AJIEMEHT», KIPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO», UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUU;
® Ha3bIBATh XUMUYECKHUE JICMEHTHI;
e packpeiBaTh cMbich [lepuoanueckoro 3akona .M. Menneneesa;
e OOBSACHATh (PU3MUYCCKHI CMBICI aTOMHOTO (IOPSIIKOBOTO) HOMEpPAa XHMHYECKOTO 3JIEMEHTA,
HOMEPOB I'PYIIbI U Iepuoaa B nepuoanyeckoi cucreme .M. Meneneena;
® OOBSICHITH 3aKOHOMEPHOCTH U3MCHECHHSI CTPOCHHUST aTOMOB, CBOMCTB JICMEHTOB B TIPE/IEIIaX MAJIbIX
TIEPUO/IOB U IIABHBIX MOATPYIIIL,;
®  XapaKTepU30BaTh XUMHUYECKUE JIEMEHTHI (OT BOAOPO/A 10 KaJbIHsi) HA OCHOBE X IOJIOKCHUS B
nepuoanueckoit cucreme /.M. MenneneeBa u 0COOEHHOCTEH CTPOEHUSI X AaTOMOB;
® COCTaBJISTh CXEMbI CTpPOCHHUs aToMoB mepBeiXx 20 areMeHTOB mepuomudeckor cucrembr JI.U.

Menneneena;
® PACKPHIBATh CMBICI IOHATHI: KXUMHUYECKAs CBSI3bY, «AJIEKTPOOTPUIIATEITLHOCTHY;
® XapaKTepU30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEIIECTB OT THUIMA KPUCTALTUYECKOMN
pElIeTKY;
® OMNpeensaTh BUJ XUMUUECKOU CBSI3U B HEOPTAaHUYECKUX COCTMHEHUSX;
® U300paXkaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIECTB, 0Opa30BaHHBIX PAa3HBIMH BUJIAMU XMUMHYECKUX
CBsI3CH;
® XapaKTepH30BaTh B3aUMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM | CBOWCTBAMH METAJIOB U
HEMETAIJIOB;
® XapaKTepu3oBaTh (U3NUECKHE W XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX
BEIIECTB. OKCHJIOB, KHCJIOT, OCHOBAaHHUM, COJICH;
®  ONpEeNessATh TUIl XUMHUYECKUX PEaKIInii;
XapakTepu30BaTh GU3NYECKUE U XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB;
KJIaCCU(UIIMPOBATh XUMUYECKHE PEAKLIUU [0 Pa3IMUHbBIM PU3HAKAM;
Ha3bIBaTh COECIMHEHNS U3YYEHHBIX KJIACCOB HEOPraHNYECKUX BEILECTB;
XapakTepu30BaTh (PU3MUECKHEe M XHMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BEIIIECTB. OKCUJOB, KHCJIOT, OCHOBaHHUI, COJICI;
® OIpPENEATh MPUHAMJIEKHOCTD BEIIECTB K ONPEACICHHOMY KJIAaCCy COEIMHEHHU;
® COCTaBJATh GOPMYIIbI HEOPTAHUUECKUX COSAMHEHUN N3Y4EHHBIX KIIaCCOB;
® COCTaBJIATh YPABHEHMS SJIEKTPOIUTUUECKON TUCCOMALUN KUCIIOT, IIEJI0YEH, CONei;
® XapaKTEpHU30BaTh B3aUMOCBS3b MEXAY KJIaCCaMU HEOPraHUYECKUX COCANHEHUI;
®  gblIOGUCAMb U NPOBEPSIMb IKCHEPUMEHMATILHO 2UNOME3bl O XUMUYECKUX C8OUCMBAX 8euecms Ha
OCHOBe UX cOCMABA U CMPOeHUsl, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, 0 xapakmepe u
NPOOYKMAX PA3IUYHBIX XUMUUECKUX PeaKyull;
® Xapakmepuszoeamv gewecmed no cocmasy, CMpOeHUr0 U CEOUCMBAM, YCMAHABIUEAMb NPUYUHHO-
Clle0CmeeHHble C853U MeHCOy OAHHbIMU XAPAKMEPUCTNIUKAMU 8eUieCmBa;
® cocmaenams MOJEKYIAPHbIE U NOJIHbLE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM YPAGHEHUSIM,
® /IPOCHO3UPOBAMb CHOCOOHOCMb Bewecmsa NposGIamb OKUCIUMENbHblE UL 80CCMAHOBUMETbHbLE
c80lCM8a ¢ yuemom cmeneHeli OKUCIeHUS JJIeMEeHMO8, 8X00AUUX

Konmponsnas paboma Ne4. «O060011eHUE 3HAHUH 110 XUMUU 332 KYpPC OCHOBHOM IIKOJIBI»
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