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1. Ilnanupyemble pe3yJIbTAThI 0CBOEHUS Y4eOHOI0 NpeaMera

IIpeaMeTHbIE pe3yabTATHI 00y4YeHUSA

Yyamumiics T0IKeH ymems.

HCII0JIb30BaTh MPHU XaPAKTEPHUCTUKE BEIIECTB MOHITHUS: «aTOM», «MOJICKYJIay,
«XUMUYECKHUM DJIEMEHT», «XUMHUECKHM 3HAK, WJIA CHMBOJ», «BCIICCTBOY,
«IPOCTOE BEIIECTBO», «CI0KHOE BEIIECTBO», «CBOMCTBA BEIIECTB», «XUMUUYECKUEC
SIBIICHUS, «buznIecKue SIBIICHUS, «K03h (PUITUEHTHI», CUHICKCBI»,
«OTHOCUTEIIbHAsi aTOMHAasi Macca», «OTHOCHUTENIbHAasi MOJICKYJIIpHAas Maccay,
«MaccoBas JI0JI DICMCHTAY;

3HATh: MPEAMEThI U3YUYEHUSI €CTECTBEHHOHAYYHBIX JUCIUILIINH, BTOM YHUCIIE
xumun; xumuaeckue cumBoibel: Al, C, Ca, Cl1, Cu, Fe, H, K, Mg, Na, O, P, S, Si, Zn,
WX Ha3BaHUS U MPOU3HOIICHUE; KJIacCU(UIIMPOBATH BEIIECTBA 110 COCTAaBY Ha
MPOCTHIC U CIIOXKHBIC; Pa3inyaTh: TeJia U BEIIECTBA; XUMUUECKUM DJIEMEHT U
MIPOCTOE BEIIECTBO;

OTIMCHIBATh: ()OPMBI CYIIECTBOBAHHS XHMHUYECKHUX DJIEMEHTOB (CBOOOJIHBIC
aTOMBI, TPOCTHIE BEIECTBA, CIIOKHBIE BEIIECTBA); TaOIM4YHYIO (opMy
ITeproan4eckol CHUCTEMBI XMMHUUYECKHMX DJIEMEHTOB; IIOJOXXEHHUE DJIEMEHTAa B
tabmmie . . MenneneeBa, UCTONb3ys MOHATUS «TIEPUOI, «TPYIINNAY, «TJIaBHAS
MOATPYIINa», «M000YHAsT MOATPYIIAY; CBOWCTBAa BEMICCTB (TBEPIBIX, KUIKUX,
ra3000pa3HbIX);

OOBSICHATH  CYIIHOCTh  XMMHUYECKMX  SBJICHUH (C  TOYKM  3pEHUs
ATOMHO-MOJICKYJISIPHOTO YUYE€HUS) U UX MPUHIIUITHAIBHOE OTINYHE OT (PU3HMUECKUX
SIBJICHUI;

XapaKTeprU30BaTh: OCHOBHBIE METOJbl M3YYCHUS €CTECTBEHHBIX IUCIUILINH
(HabsrozieHre, SKCIEPUMEHT, MOJICIUPOBAHUE); BEIIECTBO IO €ro XWMHYECKOM
dbopmysie coryiacHO IJIaHy: KaueCTBEHHBIN COCTaB, THN BellecTBa (IIPOCTOE WU
CJIOKHO€), KOJIMYECTBEHHBIA COCTaB, OTHOCUTENIbHAS MOJEKYJsipHas Macca,
COOTHOIIIEHHE MAacC DJIEMECHTOB B BECIIECTBE, MACCOBBIC JIOJIM DJIEMEHTOB B
BellleCTBE (Vi1 CJOXHBIX BEIIECTB); POJAb XUMHUHU (MOJOXUTEIBHYIO U
OTPUIIATEBHYIO) B )KU3HU YEJIOBEKA, apryMEHTUPOBATH CBOE OTHOIIEHUE K HTOU
npo0ieme;



BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO MAcCy BEIIECTBA U MACCOBYIO JI0JTIO
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUSX;
IPOBOJUTH HAOJIOICHHS CBOMCTB BEUIECTB U SIBJICHUHN, IPOUCXOISIINX C
BEIIECCTBAMU;
coOJII0/1aTh MTpaBuiia TEXHUKHU 0€30MMaCHOCTH IIPU NMPOBEACHUN HAOIIOICHUN U
71a00pPaTOPHBIX OMBITOB.

MeranpeameTHbie pe3yJbTaThl 00y4eHUs

Yyammiics T0mKEH ymems.

ONpeaeNsITh IPOOJIEMBL, T. €. yCTAHABIMBATH HECOOTBETCTBUE MEXKIY
KEJTAEMbIM U JEUCTBUTEIBHBIM; COCTABIISIThH CJIOKHBIN TJIaH TEKCTA;

BJIQJICTh TAKUM BUJOM U3JI0KEHUS TEKCTA, KaK TOBECTBOBAHUE; MO/
PYKOBOJICTBOM YUHTEJIA IPOBOJIUTH HETIOCPEACTBEHHOE HAOIIOICHHUE;

M0/l PyKOBOJICTBOM YUUTEJ 0DOPMIISITh OTUET, BKIIFOYAIOIIUNA OMMCAHUE
HaOJIIOICHUS, €T0 PE3yJIbTAaTOB, BHIBOJIOB;

UCIOJIb30BaTh TAaKOW BHUJ MBICIICHHOTO (HMI€aIbHOTO) MOJCIUPOBAHUS, Kak
3HAKOBOE MOJIETUpOBaHUe (HAa TIpUMEpPEe 3HAKOB XWMHUYECKHX DJEMEHTOB,
XUMHUYECKUX (POPMYII);

UCIIOJIb30BaTh TaKOW BHUJ MAaTEpUAIBLHOTO (MPEIMETHOTO) MOJCIUPOBAHMS,
Kak (¢u3nueckoe MOJEIUpOBaHUE (HA TpUMEPE MOJCIUPOBAHUS AaTOMOB H
MOJIEKYN);

MOJy4aTh XUMHUECKYIO0 HHPOPMAIUIO U3 PA3IMYHBIX HICTOUHUKOB;
ONpeAeNsITh OOBEKT U aCMIEKT aHAIIM3a U CUHTE3a; ONPEAENIATh KOMIOHEHTHI
00BEKTa B COOTBETCTBUU C ACIIEKTOM aHaJIM3a U CUHTE3a;

OCYUIECTBJISITh KAaYECTBEHHOE W KOJMYECTBEHHOE ONHCAHHE KOMITOHEHTOB
00BEKTa;

OMPENIENIATh OTHOLIEHUS O0BEKTa C IPYTUMHU 00BEKTaMU; OPEICISATh
CYIIIECTBEHHbBIC TTPU3HAKH O0BEKTA.

JInuHOCTHBIE pPe3yabTaThl

Ilampuomuueckozo eocnumanusl

1) IEHHOCTHOTO OTHOIIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY U
HAy4YHOMY HACJICJINI0, TOHUMAHUS 3HAYCHHS] XUMUUECKON HAYKU B KU3HU
COBPEMEHHOTO O0IIECTBa, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOU HH(POpMAIIen o
MEPEOBBIX TOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OT€YECTBEHHOU XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 00ILIECTBA;
I'pasxcoanckozo eocnumanusi

2) NpeJICTaBICHUS O COLMATBHBIX HOPMaX M MpaBUiiaX MEXITMIYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTUBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, yUeOHO-HUCCIIeI0BATEIbCKOM,

TBOPYECKOM U IPYTUX BUAAX JIEITEIBHOCTH; TOTOBHOCTH K pa3HO00Opa3HO
COBMECTHOM JIEATETLHOCTH TP BBITIOJIHEHUH YI€OHBIX, TO3HABATEIIbHBIX 33714,
BBITIOJITHEHUH XUMUYECKHUX IKCIIEPUMEHTOB, CO3IaHUH YICOHBIX MPOEKTOB,
CTPEMJICHHUS K B3aMMOIIOHUMAHHUIO W B3aUMOIIOMOIIM B TIPOIIECCE ITOM ydeOHOU
JEATEeIIbHOCTH; TOTOBHOCTH OIIEHUBATh CBOE MOBEICHUE U TTOCTYIKH CBOUX
TOBAPUILIEH C MO3UIIUU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEACTBUN ITOCTYIIKOB;



Llennocmu nayunozo noznanus

3) MUPOBO33PEHYECKUX MPEJICTABIICHUI O BEIIECTBE M XUMUUYECKON PeaKklnu,
COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU U COCTABJISIIOIINX
OCHOBY JJI IOHUMAaHUS CYIIHOCTA HayYHOW KapTUHBI MUPA; MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI PUPO/IbI, B3AUMOCBSI35X YEJIOBEKA C
MPUPOIHON CPEOid, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEIbHBIX MOTHBOB, HAMPABJICHHBIX HAa MOJYYeHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX ISl OOBSICHEHUS HAOI01a€MbIX MPOIECCOB U ABJICHUMN;

5) nmo3HaBaTeNbHON, HHPOPMALIMOHHON M YATATEIbCKON KyJIbTYPhI, B TOM YHCIIE
HABBIKOB CAMOCTOSTEIHHON pabOTHI C y4eOHBIMH TEKCTaMHU, CIIPABOYHOMN
JUTEPATypPOd, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMAIIMOHHBIX
TEXHOJIOTHI;

6) uHTEepeca K 00yYEHHUIO U TTO3HAHUIO, TI0003HATEIILHOCTH, TOTOBHOCTH U
CHOCOOHOCTH K caM000pa30BaHUIO, IPOEKTHON U HCCIIEA0BATEIbCKOM
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTU U YPOBHSI 00YUYEHMSI B
JTaJIbHEHIIIEM;

dopMupOBaHUs KyJIbTYPhI 340POBbS

7) 0cO3HaHUs LIEHHOCTH ’KU3HU, OTBETCTBEHHOI'O OTHOIIIEHUSI K CBOEMY 3/10POBbIO,
YCTaHOBKH Ha 3/I0POBBINA 00pa3 )KM3HU, OCO3HAHMSI TOCJIECTBUI U HENIPUATHS
BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS AIKOT0JIsl, HAPKOTUKOB, KypeHUsl),
HEO0OXOMMOCTH COOJIO/IEHUS MPAaBUIT 0€30IaCHOCTH MPU OOPAILEHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEabHOU KU3HH,

Tpyoosoeo eocnumanus

8) nHTepeca K MPakTUUECKOMY M3YYeHHUIO Npodeccuii U Tpyaa pa3IMuHoOro poja,
YBaXEHUE K TPYAY U PE3yJIbTaTaM TPYJIOBOM IEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS TPEIMETHBIX 3HAHUH 11O

XUMHH, OCO3HAHHOTO BBIOOpa MHAMBUIYAIbHON TPAEKTOPUU ITPOJOJIKECHHUS
o0Opa3oBaHUsl ¢ yUETOM JIMYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HUHTEPECOB U MOTPEOHOCTEN; YCIEITHON MTPOdEeCCHOHATIBHON
JESITEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHH; TOTOBHOCTb aJaliTUPOBATHCS B
npodecCHoHabHOM Cpelie;

IJKoNI02U1ecKk020 80CRUMAHUS

9) PKOIOTHYECKH 11€JIECO00Pa3HOTO OTHOIICHHS K IPUPOC KaK UCTOYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUS IEHHOCTH 3J0POBOTO U
Oe3omacHoro oopasza >KM3HU, OTBETCTBEHHOTO OTHOUIEHUSI K COOCTBEHHOMY
(bU3MYEeCKOMY U IICUXHUYECKOMY 3/10POBBIO, OCO3HAHUS IIEHHOCTH COOJIIOACHUS
npaBui 0€30MaCHOTO MOBEJAEHUS ITPU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYalUsX,
yrpo-

MKAIOILMX 37]0POBBIO U KU3HHU JIIOJIEH;

10) cmtocoOHOCTH TPUMEHATH 3HAHUSA, TIOJyYaeMbIe MTPU U3YUYECHUH XUMUH, JIs
peleHns 3a1a4, CBA3aHHBIX C OKPYXKAIOIIEN IPUPOJHON CPENAOU, ITOBBILICHHS
YPOBHSI 3KOJIOTHYECKOW KYJIbTYpHI,

0CO3HaHUs TT100aTBHOI0 XapaKTepa 3KOJOTHUYECKUX MPoOJeM U IMyTel UX perieHHs
MOCPEICTBOM METO/I0B XUMUU;



11) 3K0JI0rMY€CKOro MBILUIEHHS], YMEHUS PYKOBOJICTBOBATHCS UM B
[I03HABATEIIbHOM, KOMMYHUKATUBHOMN U COLMAJILHOM IIPAKTUKE.

8 KJIACC (2 u B Hexenro, Bcero 68 4, u3 Hux 1 4 —

pEe3epBHOE BpEMs pacIpeeieHO M0 TeMaM Ha YPOKHU

3aKpeIICHHSI,000ICHHS 1 CUCTEMaTH3AIMK 3HAHHIH )

Beenenme (4 1)

[Ipeamer xumum. MeToasl TO3HAHWUS B XHMHH: HaONIOACHUE,
AKCHEPUMEHT, MojeaupoBanue. VICTOUHMKKM XUMHYECKOW wuHPOpMAIUU, €€
MOJyYE€HUE, aHAIU3 U MIPEACTABJICHUE €T0 PE3YJIBTATOB.

[ToHsiTHE O XUMUYECKOM 3JIEMEHTE U (POpMax ero CyImecTBOBaHUS: CBOOOHBIX
aToOMax, MPOCTHIX U CIIOAKHBIX BEIIECTBAX.

[IpeBpamenus: BemiecTB. OTIMYME XUMHUYECKUX PEAKIUN OT (U3UYECKUX
sBiieHni. Posb XuMuu B )XU3HU YenoBeka. XeMmodunus u xemodoousi.

Kparkue cBeneHuss U3 UCTOPUM BO3HMKHOBEHHUS M pa3BUTHUS XUMHH. Poib
OTEUECTBEHHBIX YUYEHBIX B CTAHOBJICHUU XUMHUYECKON Hayku — paborel M. B.
JlomonocoBa, A. M. bytneposa, /1. 1. Menaeneena.

XUMHUYECKasi CUMBOJIMKA. 3HAKH XUMHUUYECKUX AJIEMEHTOB M MPOUCXOXKJICHUE
uxX HazBaHud. Xumuueckue ¢Gopmyabl. HMHaekcel W KO3 (ULHEHTHI.
OTHOCUTENbHBIC aTOMHasi W MOJeKyJsipHas Macchl. l[IpoBeneHue pacueToB
MacCCOBOM JI0IM XMMUYECKOTO 3JIEMEHTA B BEIIECTBE Ha OCHOBE €r0 (hOpMYJIbI.

[Tepuonnueckass cucrema xumuueckux snemeHtoB [[. M. MenneneeBa, ee
CTPYKTYypa: Majible U OOJIBIINE MEPHOJIbI, TPYIIBI U moATpynIbl. [lepuoanueckas
CHUCTEMa KakK CIPABOYHOE IMOCOOWE JUIsl TOJYYEHHUs CBEACHHUN O XWMHUYECKHX
AJIEMEHTAX.

JMemoncTpamuu. 1. Mogenu (mapoctepkueBbie u Crroapra— bpurieba)
Pa3JIMYHBIX TPOCTHIX U CIO0KHBIX BEHIECTB. 2. KoyieKus CTEKISITHHON XUMUYECKOM
nocyasl. 3. Koyuiekuusi MaTepuanoB U U3AEIUN U3 HUX Ha OCHOBE allOMUHUS. 4.
B3aumopericTBre MmpaMmopa ¢ KUCJIOTOM ¥ IOMYTHEHUE U3BECTKOBOM BO/IBL.

JlabopaTopHbie onbIThl. 1. CpaBHEHNHE CBOMCTB TBEP/IBIX KPUCTATUIMYECKUX
BEIIIECTB U pacTBOPOB. 2. CpaBHEHHE CKOPOCTH HCIAPEHUS BOJBI, OJICKOJIOHA U
ATUJIOBOTO CIIUPTA C PUIBTPOBAIBLHOMN Oymaru.

[IpenMeTHbBIE pe3yabTaThl 00yUYEHUS

Ydaamuiics 0JDKEH ymemy:

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE BEIIECTB MOHATHUS: «aTOM», «MOJICKYJIay,
«XUMHUYECKUM DJEMEHT», «XUMHYECKUM 3HaAK, WX CHUMBOJD»Y, «BEIICCTBOY,
«MPOCTOE BEUIECTBOY», «CIOKHOE BEILIECTBOY, «CBOMCTBA BEILIECTBY, «XUMHUECKUE
SIBIICHHS, «hu3UIECKHe SIBIICHHS, «K03h (PUITUEHTHI, CUHIEKCHI»,
«OTHOCUTEJIbHAs aTOMHAs Macca», «OTHOCHUTENIbHAasi MOJIEKYJIIpHAs Maccay,
«MaccoBas JI0J1s DJIEMEHTaY;

3HATh: MPEAMETHI U3YUYEHHUSI €CTECTBEHHOHAYYHBIX AUCIUIUINH, BTOM YHUCJIE
xumun; xumuaeckue cumBoiibel: Al, C, Ca, Cl1, Cu, Fe, H, K, Mg, Na, O, P, S, S, Zn,



WX Ha3BaHUSI U IPOU3HOIICHHE; KIACCU(PUITMPOBATH BEIIECTBA IO COCTaBY HA
MIPOCTBIE U CIIOKHBIE; PAa3/IN4YaTh: TEJIa U BEIIECTBA; XUMUUECKUN PJIEMEHT U
IIPOCTOE BEUIECTBO;

ONMKCHIBATH: (POPMBI CYIIECTBOBAHUSI XUMUUYECKHUX AJIEMEHTOB (CBOOOIHBIE aTOMBI,
MPOCTHIE BEIIECTBA, CIIOKHBIC BEIlleCTBa); Ta0auuHyto Gopmy Ilepuognueckoit
CUCTEMbI XUMHUYECKHX AJIEMEHTOB; MOJIOKeHUE 3emMenTa B Tabnuue /1. Y. npu
POBEICHUH HAOIIOICHUHN U JTa0OPATOPHBIX OIBITOB.

MeTtamnpeaMeTHbIC Pe3yIbTaThl O0YICHUS

Yyammiics T0mKEH ymems.

ONPEeEIIATh IPOOJIEMBI, T. €. YCTAHABJINBATH HECOOTBETCTBUE MEXKTY
YKEJIAEMBIM U JCUCTBUTENBHBIM; COCTABIIAThH CJI0KHBIN TIJIaH TEKCTA;

BJIAJIETh TAKUM BUJIOM M3JIOKEHHS TEKCTa, KaK MOBECTBOBAHUE; MO/
PYKOBOJICTBOM YUYHUTENSI TPOBOAUTE HEMIOCPEACTBEHHOE HAOIIOJCHNUE;

MOJ1 PYKOBOJICTBOM YUHTEIsE 0QOPMIIATH OTUET, BKIFOYAIOITUI OMKUCAHNE
HaOJIIOICHUS, €T0 PE3yJIbTAaTOB, BHIBOJIOB;

UCIOJIb30BaTh TAKOW BHUJ| MBICIICHHOTO (MJACAIbHOT0) MOJCIMPOBAHUS, Kak
3HAKOBOE MOJIENIUpOBaHUe (HAa TMpUMEpe 3HAKOB XUMUYECKHX DJIEMEHTOB,
XUMUYECKUX (POpMYIN);

UCIIOJIb30BaTh TaKOW BHUJ MATEpUAIBLHOTO (MPEIMETHOTO) MOJCIUPOBAHMS,
Kak (¢u3nueckoe MoOJEIUpOoBaHUE (HA TpUMEPE MOJCIUPOBAHUS AaTOMOB H
MOJICKY);

MOJIy4aTh XUMUYECKYI0 UHGOPMAIIUIO U3 PA3IMYHBIX UICTOUHUKOB;
OnpenesaTh OOBEKT U aCIEKT aHaJIN3a U CUHTE3a; ONPEesATh KOMIOHEHTHI
00BbEKTa B COOTBETCTBUU C ACTIEKTOM aHAJIM3a U CUHTE3A;

OCYIIECTBIISITh KAYECTBEHHOE M KOJHWYECTBEHHOE OMUCAHUE KOMIIOHEHTOB
00BEKTa;

OIIpENIeNATh OTHOLIEHUS O0BEKTA C APYTUMH 0OBEKTaMH; OIPEAEIIATH

CYIIIECTBEHHBIC MTPU3HAKH O0BEKTA.

Tema 1. ATOMBI XUMHYECKHUX 3JIeMeHTOB (9 yacos.)

ATOMBI Kak (opMa CyIIeCTBOBAaHUSI XUMUUYECKUX AJIeMEHTOB. OCHOBHBIE
CBEJICHUS O CTPOCHHMM aTOMOB. JloKa3zaTenbCTBa CIO0KHOCTH CTPOECHUS ATOMOB.
Omnswitel Pezepdopaa. [InanerapHas Moens CTpOSHUS aToMa.

CocTtaB aTOMHBIX si/Iep: IPOTOHBI, HEUTPOHBI. OTHOCUTEIbHASI ATOMHAS Macca.
B3anMoCBsI3b TOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS ATOMHAS MacCay.

N3meHenne wyucina MNPOTOHOB B sAJpe aroMa — 0Opa30oBaHUE HOBBIX
XAMHUYECKUX DJIEMEHTOB.
N3MeHeHne uucia HEUTPOHOB B sApEe aToMa — OOpa3oBaHHUE H3OTOIOB.

CoBpeMEHHOE OIpENCICHUE TMOHATUS «XUMHYECKHH dJeMeHT». M3o0Tonbl Kak
Pa3HOBUIHOCTH aTOMOB OJHOTO XHUMHUYECKOTO JIEMEHTA.
OnekTpoHbl. CTpOEHHE DJJIEKTPOHHBIX YPOBHEH AaTOMOB XHMHUYECKHUX
AJIEMEHTOB MAJIBIX MEPHUOJIOB. [IoHATHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YpPOBHE.
[Tepuonnueckas cucrema xumuuyeckux smemeHToB J[. M. MenpaeneeBa wu
CTpOEHHE aTOMOB — (DU3UIECKUN CMBICI MOPSAKOBOTO HOMEPA dJIEMEHTa, HOMepa
CPYyMIIBI, HOMEPA MEPUOAA.



N3MeHeHne yuciia 3JIEKTPOHOB HA BHEIIHEM 3JJIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOTO 3JEMEHTa — o0O0pa3oBaHUE TMOJOXHUTEIBHBIX M OTPHUIATEIBHBIX
noHOB. Monbl, oOpa3oBaHHbIE aTOMaMH METAUIOB W HeMeTaioB. [IpuunHbBI
M3MEHEHHUSI METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB B MEPUOAAX U IPpyMIax.
O6pazoBanue OuHapHbIX coeauHeHui. [loHsTHE 00 WOHHON CBs3U. CXeMmbl
oOpa3oBaHHsS HOHHOM CBs3U. B3ammojeicTBHE aTOMOB 3JI€MEHTOB-HEMETAJLIOB
MEXIy cobOoi 11 oOpa3oBaHHE JBYXaTOMHBIX MOJIEKYJ IIPOCTHIX BEIIECTB.
KoBaneHTHass HemoJisipHass XUMHUYECKasi CBSI3b. OJIGKTPOHHBIE W CTPYKTYPHBIC
dbopMyIBI.

B3anMopeiicTBue aTroMOB HEMETAIOB MEXIy co0oii — oOpa3oBaHHE
OMHApHBIX COCIUHEHUN HEMETaJUIOB. DJEKTPOOTpUIIATeIbHOCTh. KoBajeHTHas
nojisipHasi cBsi3b. [IOHSATHE O BaJICHTHOCTU KaK CBOMCTBE aTOMOB 0Opa30BBLIBATH
KOBaJICHTHBIE XUMHUYeckue cBsizu. CoctaBieHue popmys OMHAPHBIX COEAUHEHUM
M0 BaJICHTHOCTU. HaxoxieHre BaJIeHTHOCTH 10 (hopmysie OMHAPHOTO COSTMHEHHS.

B3aumojeiicTBue aTOMOB METALIOB MEXJIy €000l —- oOpa3oBaHue
METAUIMYECKUX KPUCTAILIOB. [IoHsATHE O METAIIIMYECKOM CBS3H.

JemoncTpanun. Moziend aToMOB XMMUYECKUX 3J1eMeHTOB. [lepronnueckas
cucteMa xummudeckux snemenToB Jl. . MenneneeBa (paziuynbie GOpMBI).

JlaGopaTopHbie onbIThl. 3. MojenupoBaHue MNPUHIKIIA JICHCTBUS
CKaHUpYIIero Mukpockona. 4. M3rotoBieHwe Mojeied MoJieKysl OMHapHBIX
coequHeHnd. 5. HM3roroBneHue MonmenH, WUIIOCTPUPYIOLIEH  CBOMCTBA
METAJUINYECKOU CBSA3H.

[IpeameTHbIE pe3ynbTaThl O0YUEHUS

Yuammiica 10IKEH ymem v

VICIIOJIb30BaTh IIPU XapaKTEPUCTUKE ATOMOB ITOHATHS: «IIPOTOH», KHEUTPOH,
(QIIEKTPOH», «XUMHYECKUW DJIEMEHT», «MacCOBOE€ YHUCJIO», «HU30TOI,
«QIIEKTPOHHBIN CIIOM», «IHEPIreTUYECKUN YPOBEHbY, <«IJIEMEHTBI-METAILIBDY,
«AJIEMEHTBI-HEMETAJUIbI»; TPU XAPAKTEPUCTUKE BEIIECTB TMOHATHS «UOHHAs
CBSI3b», «UOHBD», «KOBAJICHTHAsl HEMOJSIPHAs CBA3b», «KOBAJEHTHAs MOJISIpHAs
CBSI3bY, «AJIEKTPOOTPULIATEIIBHOCTDY, «BAJICHTHOCTBY, «METAJINYECKAs CBSI3bY;

ONMUCBHIBATh COCTAB U CTPOEHUE ATOMOB 3JIEMEHTOB C IMOPSAKOBBIMU HOMEPAMU
1—20 B Ilepuoandeckoi cuctreme xuMuueckux s3semenToB /1. 1. Menneneena;

COCTaBIIAATh CXEMBbI PACIPEIECIECHUs DJIEKTPOHOB MO 3JEKTPOHHBIM CIIOSM B
AJIEKTPOHHOM 000JIOYKE aTOMOB; CXEMbl 00pa30BaHUS Pa3HbIX TUIIOB XUMHUECKOU
CBsI3U (MOHHOM, KOBJICHTHOM, METAJUIMYECKOMN);

OOBSACHATh 3aKOHOMEPHOCTH U3MEHEHHS! CBOMCTB XMMHYECKUX 3JIEMEHTOB
(3apsA0B A11ep ATOMOB, YKCIIA 3JIEKTPOHOB HAa BHEITHEM 3JIEKTPOHHOM CJIO€, YUCIIO
3alOJIHSIEMBIX JJIEKTPOHHBIX CIIOEB, PAAUYC aTOMa, JJIEKTPOOTPULATEIIBHOCT,
METAIJIMYECKUE U HEMETAINTMYECKUE CBOMCTBA) B MEPUOIAX U rpynnax (TJIaBHBIX
MOATrpYyIIax) [Tepuonnueckoi CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB
J.1.MeHnneneeBa ¢ TOUKHM 3pEHUs TEOPUU CTPOEHUS ATOMA,

CPaBHUBATh CBOMCTBA AaTOMOB XHMHUYECKUX DJIEMEHTOB, HAXOISAIINXCS B
OJIHOM II€PUOJE WM INIaBHOU noarpymmne Ileprnoanyeckon CucTeMbl XUMUYECKAX
anemeHToB [[. M. MenneneeBa (3apsoB siiep aTOMOB, YMCJA 3JEKTPOHOB Ha



BHEIIHEM 3JIEKTPOHHOM CJIO€, YUCJIO 3aMOJIHSIEMBIX 3JIEKTPOHHBIX CJIOEB, PAJIAYC
aToMa, DJJEKTPOOTPUIIATECIbHOCTh, METANIMYECKHUE U  HEMETAINYECKUE
CBOMCTBA);

JaBaTh XapPAKTEPUCTUKY XHUMHUUYECKHUX DJIEMEHTOB II0 HX IIOJIOKCHUIO B
Ilepuomuueckont cucreme xumuueckux dnemeHTtoB [l WM. Menneneesa
(XMMUYECKMM 3HAK, TOPSJAKOBBIM HOMEp, TMEpHOJ, Tpymmna, IMOArPyIIa,
OTHOCHUTEJIbHAsA AaTOMHAsl Macca, CTPOCHUE aToMa — 3apsiJl sapa, YACJIO IPOTOHOB U
HEUTPOHOB B sipe, 00Illee YUCIO AIEKTPOHOB, pacCHpe/eNIEHUE JIEKTPOHOB I10
AJIEKTPOHHBIM CIIOSIM); OTIPEACIIATh TUIT XUMUYECKOW CBS3H 10 (OpMYJIie BEIIECTBA;
MPUBOJUTH MPUMEPHI BEILIECTB C PA3HBIMU TUIIAMU XUMUYECKOU CBSI3H;

XapaKTepHU30BaTh MEXaHU3MbI 00pa30BaHMS KOBAJICHTHOUW CBSI3HM (OOMEHHBIH ),
HOHHOM CBSI3HM, METAJNIMYECKOM CBS3H;

YCTAHABIIMBATh NMPUYMHHO-CIICACTBEHHBIE CBSI3U: COCTaB BEIECTBA — THII
XUMHYECKOU CBSI3H;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COSAUHEHUM 110 BAJICHTHOCTH; HAXOIUTh
BaJICHTHOCTB JIEMEHTOB 110 (hopMyJie OMHAPHOTO COCTUHECHHUSI.

MertanpeaMeTHbIe pe3yJbTaThl 00yUCHHS

VYuyanuiics 10JDKeH ymems. GOpMYIUPOBATH THUIIOTE3Y 10 PEIICHHIO TIPOOJIeM;
COCTaBJIATH IIJIaH BHITIOJTHEHUS yUeOHOM 3a/1a4u, PeIIeHuUs TpoOJIeM TBOPUYECKOTO
MOMCKOBOT'O XapaKTepa, BBITTOJHEHUS MPOEKTAa COBMECTHO C YUUTENIEM;

COCTaBIISITh TE3UCHI TEKCTA;

BJIAJ€Th TAKUM BUIOM H3JI0KEHUS TEKCTa, KAK OMMCAHKE; UCITOJIb30BaTh TAKOU
BUJI MBICJIEHHOTO (U]I€aJIbHOT0) MOJICTMPOBAHMSI, KaK 3HAKOBOE MOJCIUPOBAHUE
(Ha mpUMepe COCTABJICHHS CXEM 00pa30BaHUsl XUMUUECKOU CBSI3H);

WCIIOJB30BaTh TAaKOW BHUJ MaTEpUAIbHOTO (MPEAMETHOr0) MOJSIUPOBAHUS,
KaK aHaJIOTOBOE MOJEIUPOBAHUE;

UCIIOJIb30BaTh TAaKOW BHJ MaTepHAIbLHOTO (IIPEAMETHOI0) MOJICSIHPOBAHUS,
Kak (pu3nueckoe MoeIMpoBaHKe (Ha MpUMEpPe MOJIeNIeld CTPOSHHUS aTOMOB);

OTIPENICNIATh OOBEKTHI CPABHEHHUS M ACTICKT CPABHEHUS 0OBEKTOB; BHITIOJIHSTH

HETIOJIHOE OJTHOJIMHEMHOE CPABHEHUE; BHITIOJHSATH HETIOJHOE KOMILIEKCHOE

CpPaBHEHHUE; BHITIOJHATH MTOJIHOE OJHOJIMHEHHOE CpaBHEHHE.

Tema 2. IIpocThie BemecTBa (6 4acoB)

[Tonoxkenne MeTauIoB W HeMeTauioB B llepuoguyueckoil cucrteme
xumuueckux dyemeHToB . . MenneneeBa. BaxHenmme npocTbie BENECTBA —
METaJIbl  (3KeJIe30, AJTIOMUHHUHM, KaJlbIUd, MarHuil, HaTpui, kammii). OOmue
(dbu3nYecKre CBOMCTBA METAIIIOB.

Baxuelimme TmpocThie BelIeCTBa-HEMETaLIbl, pPOpa3oBaHHbIE aTOMaMHU
KHCJIOpOJa, BOJIOpoJa, a3oTa, cepbl, docdopa, yriaepoaa. Monekynabl MPOCTHIX
BEIIECTB-HEMETANIOB — BOAOPO/Ia, KUCIOPO/Ia, a30Ta, raloreHoB. OTHOCUTENbHAS
MOJIEKYJISIpHAsE Macca.

CrocoOHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB K OOPAa30BaHMIO HECKOIBKUX
MPOCTHIX BEIIECTB — aJIOTPONHS. AJIOTPONHBIE MOAU(MUKAIMU KUCIOpPOAa,
dochopa, onoBa. MeTammu4eckne W HEMETALINYECKAE CBOWCTBA MPOCTHIX
BemiecTB. OTHOCUTENBHOCTD 3TOTO TTOHSATHS.



Uucno Asoraapo. KommuectBo BemectBa. Mons. MomsipHas Macca.
Mousipubiii  00beM ra3000pa3HbIx BemiecTB. KpaTHble €IUHHIIBI WU3MEpEHUs
KOJIMYECTBA BEIIECTBA — MWIUIMMOJb W KWUJIOMOJIb, MWI- JIUMOJISIpHAs H
KWJIOMOJIIPHAsE MAacChl BEILECTBA, MWUIMMOJIIPHBIM M KUJIOMOJISIPHBIA OOBEMBI
ra3000pa3HbIX BEIIECTB.

Pacdetsl ¢ UCIONB30BAHMEM MOHATUN «KOJWYECTBO BEILIECTBA», «MOJSPHAs
Maccay, «MOJISIPHBIA 00BEM ra30B», «4UCIO ABOTaIpoy.

Jemouncrpanuu. [lomyuenue ozona. O6pasibl 6€10r0 U Ceporo 0J10Ba, 6€I0ro
u KpacHoro ¢ocdopa. Hekoropble MeTamibl U HEMETAIBI C KOJIMYECTBOM
BemiecTBa 1 Moab. MosipHbIif 00beM Ta3000pa3HbBIX BEIIECTB.

JlaGopaTopHbie onbIThbl. 6. O3HAKOMJIEHHWE C KOJUICKIMEW MeTaioB. 7.
O3HaKOMJICHHE C KOJUIEKINEW HEMETAJUIOB.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yyammiics T0IKeH ymems.

UCIIONb30BaTh MPHU XAPAKTEPUCTUKE BEUIECTB MOHATHUS: «METAJLIbD»,
«IUIACTUYHOCTBY, «TEIIONPOBOAHOCTBY, «JIEKTPOIPOBOJHOCTEY, «HEMETAILIBIY,
«AIJIOTPOTHSY, «ATOTPOIHBIE BUJIOU3MEHEHUS, WK MOJUDUKAITUNY,

ONUCHIBATH IOJIOKEHHUE 3JIEMEHTOB-METAJUIOB U 3JIEMEHTOB- HEMETAJUIOB B
IIepunonnueckoit cucreme xumMmuueckux 3yemenToB . 1. Menneneesa;

KJ1acCU(UIIMPOBATH IPOCTHIE BEIIECTBA HA METAJUIbl 1 HEMETAILIIBI, SJIEMEHTHI;

ONpENENATh MNPUHAIJICKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY W3
M3YUYEHHBIX KJIACCOB — METAJIIbl U HEMETAJLIbL;

JIOKa3bIBaThb OTHOCUTEIIHOCTh JCJICHUSI MPOCTHIX BEHIECTB HAa METAJUIbI U
HEMETaJLIbI;

XapaKkTepru30BaTh 001IMe (PU3UIECKUE CBOMCTBA METAILIOB;

YCTaHABJIMBATh MPUUMHHO-CJICACTBEHHbBIC CBS3U MEXIY CTPOCHUEM aToMa U
XUMHUUYECKOM CBA3BIO B MIPOCTHIX BEIIECTBAX — METAJUIAX U HEMETAIIJIAX;

OOBACHATH MHOTOOOpa3uWe TMPOCTHIX BEIIECTB TakuM (HaKTOPOM, Kak
aJIIOTPOTIHS;

OMKCHIBATH CBOIMCTBA BEIIECTB (Ha MPUMEPAX MPOCTHIX BEIIECTB — METAJIJIOB
U HEMETAJIOB);

coOJTI01aTh TIpaBUjIa TEXHUKU O€30TTaCHOCTH MPH MTPOBEACHUH HAOIIOICHUN 1
71a60paTOPHBIX OTBITOB;

UCIIOJIb30BaTh MPHU PEIICHUM PACUETHBIX 3a7ad TOHSITHS: «KOJUYECTBO
BEILECTBA», «MOJIbY, «IIOCTOSIHHAsA ABOTaApPO», «MOJISIPHAs MAacca», «MOJSPHBINA
00bEM Ta30B», KHOPMAJIbLHBIE YCIOBUS»;

POBOJIUTH PACUETHI C UCIIOJIb30BAaHUEM TMOHSTUN: «KOJUYECTBO BEIIECTBAY,
«MOJISIPHAST Maccay, «KMOJISIPHBIA 00BEM .T'a30B», KIIOCTOSIHHAsT ABOTAIPOY.

MertanpenMeTHbIe pe3yJbTaThl 00yUeHUS
Yuammics 10JKEH ymems. COCTaBIATh KOHCIIEKT TEKCTA;

CaMOCTOSITEIIEHO MCIOJIb30BaTh HETIOCPEACTBEHHOE HAOIIOICHNUE;
CaMOCTOATEIEHO O(POPMIISATH OTUET, BKIFOUAIOIINNA ONTUCAaHUE HAOIIIOICHHSI, €TO
pPE3YyIAbTATOB, BHIBOJIOB;

BBINIOJIHATH MOJTHOE KOMILIEKCHOE CPAaBHEHUE; BBITIOJIHSTh

CpaBHEHHE IO AHAJIOTHUHU.



Tema 3. CoennHeHNs XUMHYECKHX 3J1eMeHTOB (14 )

Crenenp okucneHus. CpaBHEHHE CTEIEHH OKHCIICHUS W BaJECHTHOCTHU.
OnpeneneHue CTENEHU OKUCIEHUS DJJIEMEHTOB B OMHAPHBIX COCAMHEHUSIX.
CocraBnenue ¢hopmys OMHAPHBIX COCAMHEHUH, OOIIMI cTOcO0 X Ha3BaHMIA.

bunapHbple COENMHEHUS METAUIOB MU HEMETAJUIOB: OKCHIIBI, XJIOPUIBI,
cynbduabl u np. CoctaBieHue ux Gopmyi.

bunapHble COEIMHEHUS HEMETAUIOB: OKCHUIbI, JIETy4HE€ BOJOPOIHBIC
COEIMHEHUs, X COCTaB M Ha3BaHUs. [IpencTaBuTeIM OKCUAOB: BOJIA, YIICKUCIIBIN
ras3, HeramieHas u3BecThb. lIpencTaBuUTENnU JIETY4YUX BOAOPOAHBIX COCAUHEHUIA:
XJIOPOBOJOPOJ U AMMUAK.

OcHoBaHusl, X COCTaB W Ha3BaHus. PacTBOPMMOCTb OCHOBaHHM B BOJIE.
[IpencraBuTenu menoyen: TUIAPOKCUABI HATPUs, Kanus U Kanblus. [lonarue o0
WHJIMKATOPaX U KQUECTBEHHBIX PEAKIIMIX.

Kucnotel, ux cocraB u HazBanus. Knmaccudukanus kucnot. [IpeacraBurenu
KHUCIIOT: CepHasi, coyisiHasi, a3oTHas. [loHarue o mkaie kuciaoTHocTu (mikana pH).
N3MeHeHne OKpacKu HHANKATOPOB.

Conu Kak TOpPOU3BOJAHBIE KHUCIOT M OCHOBAaHWW, MX COCTaB W HAa3BaHUA.
PactBopumocTs coseit B Boje. [IpencraBurenu cosieit: XJI0pua HaTpusi, KapOoHAT U
dbocdar kampiuys.

AMOpdHBIE U KPUCTATUTMYECKUE BEIIECTRA.

MeXMONEKYIIApHBIE B3aUMOJCUCTBUS. THMBI KPUCTAINIMYECKUX PEMIETOK.
3aBUCUMOCThH CBOMCTB BEIIECTB OT TUIIOB KPUCTATUIMYECKUX PEIIETOK.

Uuctele BemiecTBa U cMecu. [IpuMepbl KUIKUX, TBEPABIX W ra3000pa3HbIX
cMmeceil. CBoMCTBa YMCTBIX BEIECTB U cMeceil. MIx coctaB. MaccoBasi u oObeMHas
JIOJIM KOMIIOHEHTa cMecH. PacueTrbl, CBsI3aHHBIE C MCMOJb30BAHUEM TOHSATHS
«IOJISD».

JemoncTpamun. OOpasiibl OKCUIOB, KUCIOT, OCHOBAHUM W cojieid. Moaenu
KPUCTAJUIMUECKUX PEIIEeTOK XJIOpUIa HaTpus, anMmasa, okcuga yriaepoma (IV).
KucnoTHO-11e7104HbIE HHANKATOPBI, I3MEHEHNUE UX OKPACKH B Pa3IMYHBIX CpEIax.
YHHBepCcadbHbI MHIUKATOP M M3MEHEHHE €r0 OKPAaCKU B Pa3IMUHBIX Cpelax.
[Txama pH.

JlaGopaTopHbie onbIThl. 8. O3HAKOMJIEHHWE C KOJUIEKIIMEH OKCHUIOB. 9.
O3nakomieHne co cBoMcrBamu ammuaka. 10. KayecTBeHHas peakius Ha
yraekuchslil Ta3. 11 Onpenenenue pH pacTBOPOB KUCIOTHI, IIEJIOYH U BOJBI. 12.
Omnpenenenue pH nuMoHHOrO M sI0JIOYHOTO COKOB Ha cpe3e IoaoB. 13
O3HakoMJIEHHE C KOJUIEKIMeN coel. 14. O3HaKkoOMIIEHHE C KOJUIEKIIMEN BEIIECTB C
pa3HBIM  TUIIOM  KPUCTAUIMYECKOW  pemeTrkd. M3roToBieHue  Mojelen
KpUCTALTNYECKUX pemeTok. 15. O3HakomieHrne ¢ 00pa3iomM ropHOM MOPO/IbI.

[IpenMeTHbIE pe3yabTaThl 00yUYEHUS

Yuammiics T0IKEH ymems.

HCIIOJB30BaTh MPU XapAKTEPUCTUKE BEIIECTB MOHATHUS: «CTENEHb OKUCIICHUS,
«BAJIEHTHOCTBHY», «OKCHUJIb», «OCHOBAHUS, «IIEJIOUN», «KAUYECTBEHHAs! PEAKIIMY,
CMHJIAKATOPY», KKUCIOTHD, «KUCIOPOACOICPIKAIINE KUCTOTHI, «OECKUCIOPOIHBIC
KHUCJIOTBI», «KUCIIOTHAs Cpeaa», «IleloYHasi Cpelia», «HEWTpajbHas cpeaay,
«mkana pHy», «comm», «aMopdHBIE BEMIECTBA», KPUCTATUTMYECKUE BEIIECTBAY,



CKPUCTATMYECKAsT PEIIeTKA», «MOHHAS KPUCTAUTMYECKAsl PEIIeTKay, «aTOMHas
KPUCTAUTMYECKAsT PEIIeTKa», «MOJCKYJsIpHas KPHUCTAUIMYECKas peIIeTKay,
«MeTaJNTNYeCcKasi KPUCTAJUTMUECKAS PEIICTKA», KCMECH;

KJIaCCU(PHUIIMPOBATh CIOKHBIE HEOPTraHWYECKHE BEIIeCTBA IO COCTaBy Ha
OKCHJIbI, OCHOBaHHWS, KHCJIOTHI W COJH; OCHOBAHHS, KHCIOTHI M COJIA TIO
PacTBOPUMOCTH B BOJIC; KHCIIOTHI IO OCHOBHOCTH U COJIEPKaHUIO KHCIOPO/Ia;

OTIPENEIATh TMPUHAMICKHOCTh HEOPTraHMYECKHX BEIIECTB K OJHOMY W3
W3YYCHHBIX KJIACCOB (OKCHIIBI, JICTY4YHE BOJOPOJHBIE COCIUHCHHS, OCHOBAHWSI,
KHCIIOTBI, COJIN) TI0 hopmyIie;

OMHCHIBATh CBOWCTBA OT/ACIBHBIX MPEACTABUTEICH OKCHUIOB (HA TpUMEpPE
BOJIBI, YIJICKUCIIOTO Ta3a, HETAIEHON U3BECTH ), IETYYHX BOJIOPOIHBIX COCTMHEHNUN
(Ha mpuMepe XJIOPOBOJAOPOIa U aMMHUAKa), OCHOBAHUM (Ha IIPUMEpPE TUIPOKCHIOB
HATpHs, Kallusg U KajJblys), KACIOT (Ha MpUMEpPE CEpHOM KHUCJOTHI) U cojiel (Ha
npuMepe XJIopuaa HaTpus, KapOoHaTa Kaibius, hocdaTa Kaabius);

OTpeENATh BAJICHTHOCTD U CTENEHb OKUCIICHUS AJIEMEHTOB B BEIIECTBAX;

COCTaBJISITH (DOPMYJITBI OKCUIOB, OCHOBAHHM, KUCIIOT U COJICH 0 BAJICHTHOCTSAM
U CTETICHSIM OKUCIICHUS DJIEMEHTOB, a TAKXKE 3apsiiaM HOHOB, YKa3aHHbBIM B Ta0JIHIIE
PacTBOPUMOCTHU KHUCJIOT, OCHOBAHUM U COJICH;

COCTAaBJISITh HA3BaHMS OKCHJIOB, OCHOBaHUH, KUCJIOT U COJICH; CPAaBHUBATh
BaJICHTHOCTh M CTETICHb OKHCIICHUSI; OKCHJIbI, OCHOBAHMSI, KUCJIOTHI M COJIU TI0
COCTaBYy;

MCITOJIB30BaTh TAOJIMIYy PACTBOPUMOCTH IS OMPEICICHUS PACTBOPUMOCTH
BEIIECTB;

yCTaHABJIMBATh T'EHETUYECKYIO CBSI3b MEXIY OKCHIOM M THIPO- KCHIOM U
Ha000POT; MPUYNHHO-CJICICTBEHHBIC CBSA3H MEKIY CTPOCHHUEM aTOMa, XHMHUIECKOM
CBSI3BIO U TUTIOM KPUCTALNTHYECKON PEIIeTKH XUMHUUYECKUX COCTMHCHHUIM;

XapaKTepU30BaTh AaTOMHBIE, MOJICKYJSPHbIE, WOHHBIE METAJUTMYECKUE
KPUCTAJUIMUECKHUE PEIIETKU; CPEAy pacTBOpa ¢ MOMOIIBIO miKaibl pH;

NPUBOJUTH TIPUMEPHI BEIIECTB C Pa3HBIMU THIAMH KPUCTAJUIMYECKOM
pEIIeTKY;

MPOBOJIUTh  HAOMIOJIEHWS 3a CBOWCTBAMHU BEIIECTB U  SIBIICHUSIMH,
MIPOUCXOISIIIIUMH C BEIIECTBAMU;

coO01aTh MpaBujIa TEXHUKHU O0€30MMaCHOCTH TIPH MPOBEICHUN HAOIIOACHUHN U
OTIBITOB;

HCCIIEZIOBATh CPEly PACTBOPA C TOMOIIBIO HHIUKATOPOB; IKCIIEPUMEHTATHHO
pasnuyaTh KACIOTHI U IIEJIOYH, MTOJIb3YSICh HHANKATOPAMH;

UCIIOJIB30BaTh TPH PEIICHWH PAcCUYCTHBIX 3aJad IOHSATHS «MaccoBas JIOJII
DJIEMEHTa B BEIIECTBE», «MACCOBasl JOJISI PACTBOPEHHOTO BEIIECTBA», «OOHEMHAs
JI0J1s1 Ta3000pa3HOTO BEIIECTBAY;

MIPOBOJIUTH PACUETHI C UCIIOJIH30BAHNEM MTOHATHI «MaccoBast 10JI DJIEMEHTA B
BEII[ECTBE», «MaccoBasi JOJiI PAaCTBOPEHHOTO BEIIECTBa», «OOBEMHAS JIOJIS
ra3000pa3HOTO BEIIECTBAY.

MeramnpeaMeTHbIe Pe3yIbTaThl 00YICHUS

Yuammiics T0mKEH ymems.



COCTaBJISITH HA OCHOBE TEKCTa TAOJIUIIbI, B TOM YUCJIE C TPUMEHEHUEM CPENICTB
HKT;

10J1 PyKOBOJICTBOM YUMTEJISl TPOBOJIUTH OMIOCPEIOBAaHHOE HAOIIOICHHUE;

MO/ PYKOBOJCTBOM YYHTENE OQOPMIISATH OTYET, BKJIIOYAIOIIUN OIMUCaHUE
AKCIIEPUMEHTA, €r0 Pe3yJIbTaTOB, BEIBOAOB;

OCYUIIECTBJIATh MHAYKTUBHOE 00001IeHNEe (0T €IUHUYHOTO JTOCTOBEPHOTO K
o0111eMy BEpOSITHOCTHOMY), T. €. ONPENeNsiTh OOIIME CYIIECTBEHHbIE MPU3HAI0!
IBYX U Oosiee 00BEKTOB M (PUKCUPOBATH MX B (hOpME MOHSITHS WU CYXKICHUS;

OCYIIECTBJIATH JACAYKTUBHOE 0000IIeHUE (TOBEICHNE SAMHUIHOTO
JI0OCTOBEPHOTO TI0]T 00111ee JOCTOBEPHOE), T. €. aKTYaTU3UPOBATH MTOHATUE WIIH
CYKIEHHE, U OTOKJIECTBIIATh C HUM COOTBETCTBYIOIIUE CYILIECTBEHHBIE ITPU3HAKU
OJIHOTO WK 00Jiee 00BEKTOB; OMPEACIIATh ACMEKT KJIacCU(UKAIIUU; OCYIIECCTBISATh
KJIacCU(DUKALINIO;

3HATh U UCTOJIb30BATh Pa3InYHbIe (DOPMBI MPEACTABICHUS KIacCU(UKAIUY.

Tema 4. U3MeHeHNsI, TPOUCXOSIIIINE C BeNIeCTBAMH

(12 yacos.)

[IoHsiTME $SBJIEHUN, CBSI3aHHBIX C W3MEHEHUSIMH, IMPOUCXOMISIIIMMU C
BEILIECTBOM.

SIBieHus1, CBSI3aHHBIE C U3MEHEHUEM KPUCTAIUIMYECKOTO CTPOCHUSI BELIECTBA
IIPU MOCTOSTHHOM €r0 cocTaBe, — (u3nueckue siBiaeHus. dusndeckue sBICHUS B
XAMHU: JUCTWUISALMS, KPUCTAUIM3ALMSA, BBINAPUBAHUE W BO3TOHKA BEIIECTB,
(¢uabTpOBaHKME U LEHTPUDYTUPOBAHUE.

SIBeHUsA, CBSI3aHHBIE C MU3MEHEHUEM COCTAaBa BEIIECTBA, — XHUMHUYECKHUE
peakuuu. [Ipu3Haku U yclioBUSI MPOTEKAHUSI XMMUYECKUX peakiui. Brinenenue
TEIJIOThl U CBEeTa — peakiuu ropeHust. [lonstue o6 7K30- U IHAOTEPMHUUECKUX
peaAKLUSX.

3aKOH COXpAaHEHUSI MacChl BEIIECTB. XUMHUYECKHUE YpPABHEHHUS. 3HAYCHUE
UHAEKCOB U KodhdurrieHToB. COCTaBIeHUE YPABHEHUN XUMHUYECKUX PEAKIIHIA.

PacyeTsl mo xuMHYeCKUM ypaBHEHUsAM. PemieHuwe 3amad Ha HaXOXICHUE
KOJIMYECTBa, MAacChl WM 00BbeMa MPOJAYKTA PEAKIUU MO KOJUYECTBY, MAacCe WIH
00BbEeMy HCXOJIHOTO BelecTBa. PacdeThl ¢ HMCIOJBb30BAaHUEM TMOHSATHUS «IOJISD,
KOTJIa MCXOJHOE BEIIECTBO JAHO B BUJE PAacTBOpPA C 3aJaHHOM MacCOBOM JIOJIEU
PaCTBOPEHHOIO BEIIECTBA WM COAEPKUT OMPEACICHHYIO JOII0 IIPUMECEH.

Peaxuuu pasnoxenus. IIpeacraBieHue 0 CKOPOCTH XMMHYECKUX PEAKLIUM.
Karanmuzaropel. @epmentsl. Peakuuum coenunenus. Karanutuyeckue u
HEKaTAJIUTUYECKUE PEeaKIUU, 0OpaTUMble M HeoOpaTuMmble peakuuu. Peakimum
3aMelleHud. Psg akTMBHOCTM — METaulOB, €ro  HWCHOJIb30BaHUE  JJIs
MPOTHO3UPOBAHUSI BO3MOXKHOCTH MPOTEKAHUS PEAKIUN MEXAy MeTaulaMu u
KUCJIOTaMH, PEAKLIMI BBITECHEHUS OJHUX METAIUIOB M3 PACTBOPOB HX COJEH
apyrumu Metamuiamu. Peak-

mun ooMeHal' Peakrnuu HewTpanu3anuu. YCIOBHS TPOTCKaHUS peak- \ Iui
oOMeHa B pacTBOpax J0 KOHIIA.
Tunbel XAMUYECKHMX pEAaKUUMd Ha NOpUMEpEe CBOMCTB BOAbl. Peaknms
Pa30KEHUs — DJIEKTPOIU3 BOAbL. Peakinu coeqnHeHrss — B3aUMO- ® ICUCTBUE
BOJIBI C OKCUJAMH METAJUIOB U HEMETAJUIOB. Y CJIOBUE B3aUMOJCHUCTBUSA OKCUIOB



METAJIOB U HEMETAIIOB ¢ BoAoU. [loHsTHE «ruapokcnaby. Peakunu 3aMmenieHus
— B3aUMO/ICHCTBHUE BOJIbI C MeTauIaMu. Peakiiuu oOMeHa — ruipoJiu3 BEIEeCTB.

JMemoncTpanuu. [Ipumeps! pusnyeckux sBJICHUN: a) MaBjieHue napaduna;
0) BO3roHKa Mo/a WK OEH30MHOM KUCIIOTHI; B) PACTBOPEHHUE OKPAILIEHHBIX COJICH;
r) Anddy3ust TyNIUCTHIX BEIIECTB C TOpsIel JaMIouKy HakanuBaHus. [Ipumepsl
XUMUYECKUX SBJICHUN: a) ropeHwe MarHus, Qocdopa; 0) B3anMoOJACHCTBHE
COJISIHOM KUCJIOTBI C MPaMOPOM HJIM MEJIOM; B) IoJTyueHue rupokcuaa meau (M1);
I') PacTBOPEHWE MOJIYYEHHOTO THUAPOKCHIA B KHUCJIOTax; 1) B3aUMOJICHCTBHUE
okcuga meau (II) ¢ cepHOMl KHMCIOTOM NpH HArpeBaHUU; €) PaA3I0KEHUE
NepMaHTaHaTa Kajus; >K) pPa3joKEHHWE IEePOKCHUIA BOJOPOAA C TOMOIILIO
JMOKCHJIa MapTaHIla U KaTaia3bl KapTo(demss WiId MOPKOBH; 3) B3aMMOJICHCTBHE
pa30aBIEHHBIX KUCIOT C METAJIAMHU.

JlaGoparopHblie onbIThl. 16. [IpokannBanue Menu B TJIaMEHU CIIUPTOBKH.
17. 3amenienue Meau B pactBope xjopuaa meau (M) xenesom.

[TpenMeTHBIE pe3yabTaThl 00yUYEHUs

Yuammics 10JKEH ymemsy.

UCIIOJIB30BAaTh IIPU XAPAKTEPUCTUKE BEILUECTB IIOHATHA: «TUCTUILISALUASY,
«IEPETOHKa»,  «KPUCTAUIM3ALUS»,  «BBIIAPUBAHUE»,  «PUIBTPOBAHHEY,
«BO3TOHKA, WIH CyOIuUMamnus», «OTCTauBaHUE», «IEHTpU(YyrupoBaHUe»,
«XMMUYECKasl pEeaKUUsm», «XUMUUYECKOE YPaBHEHUE», «PEAKLUUU COCIUHEHHUSY,
«PEAKILINH PA3IOKEHUN», KPEAKIIMH OOMEHAY, «PEaKLUU 3aMEIICHUS», «PeaKun
HEUTpaIu3alumn», «IK30TEPMUYECKUE PEAKLINNY, «IHAOTEPMUUECKHAE PEAKIIUN,
«pEAKIMU TOPEHUs», «KaTaIU3aToOpb», «PEPMEHTBI», «OOpaTHUMbIE pEaKLUN»,
«HEOOpaTHMbIE PEAKIUN», «KATATUTUYECKUE PEaAKIUN», «HEKATAIUTUYECKUE
pPEaKLUN», «PsAL AKTUBHOCTA METAIIIIOBY, «TUAPOJIU3Y;

yCTaHaBIMBATh IMPUYUHHO-CIICJCTBEHHBIE CBSI3U MEXAYy (U3NUECKUMU
CBOMCTBAMHM BELIECTB U CIIOCOOOM pa3fiesieHusl CMEcei;

OOBSICHATh 3aKOH COXPAaHEHUS MacChl BEHIECTB C TOYKH 3pEHUS
ATOMHO-MOJIEKYJISIPHOIO YYEHUS;

COCTABJISATh YPABHEHUS XMMUYECKUX PEAKIIMM Ha OCHOBE 3aKOHA COXPAaHEHMS
MAacCCBhI BEILIECTB;

ONKCHIBATH PEAKIMU C MOMOIIBIO ECTECTBEHHOTO (PYCCKOTO WJIA POJHOIO)
A3bIKA U A3bIKA XMMHUH;

KJIacCU(UIMPOBATh XUMHUYECKUE PEAKIMU MO YHUCIY U COCTaBY HMCXOJHBIX
BEILECTB U MPOIYKTOB PEAKIIMH; TEIIOBOMY 3((PeKTy; HANpaBICHUIO TPOTEKAHUS
pEaKLMK; YYaCTUIO KaTalln3aTopa;

UCIIOJIb30BaTh TAOIMILy PACTBOPUMOCTH [JIsl ONpPEAENCHUsS BO3MOXKHOCTH
NpOTEKaHUs peakuuii oOMeHa; AIEKTPOXUMHUYECKUNA PpAll  HaANpsHKEHUU
(aKTUBHOCTH) METAJUIOB JUISl ONPEIEIEHUS BO3MOKHOCTH NPOTEKAHMS PEaKLMid
MEKly METaJUIaMU U BOJHBIMU PACTBOPAMHU KUCJIOT U COJIEH;

HAOJII0/IaTh U ONUCHIBATH MPU3HAKU U YCIOBHSI TEUCHUSI XUMUUYECKUX PEaKIIHA,
JIeNaTh BBIBOJIBI HA OCHOBAHUU aHANM3a HAOMIOIEHUH 32 SKCIIEPUMEHTOM;

[IPOBOJUTH PACYETHl II0 XUMHUYECKUM YPAaBHEHUSAM Ha HaXOXKICHUE
KOJIMYECTBA, MAacChl WM 00bEMa NPOAYKTa PEAKLHMH MO KOJIUYECTBY, MAcce WU



00BbEMY HCXOJHOTO BEIECTBA; C HCIOJb30BAHUEM TMOHITHUS «IOJSA», KOI/Aa
MCXOJHOE BEHIECTBO JAHO B BHUJAE pacTBOpa C 3aJlaHHOW MacCOBOM JOJIEH
PacTBOPEHHOTO BELIECTBA WM COJICPKUT ONPEACICHHYIO JOJIF0 TPUMECEH.
MeTtanpenMeTHbIe Pe3yJIbTaThl O0yUECHUS
Ydaamuiicsi 10JIDKEH ymemy.
COCTaBJIAATh HA OCHOBE TEKCTa CXEMBI, B TOM YHCIIE C IPUMEHEHUEM CPEJCTB
HKT;
CaMOCTOSITENIbHO OOPMIISITH OTUET, BKJIIOUAIONINN OMUCAHUE HKCIIEPUMEHTA,
€ro pe3yJIbTaToOB, BEIBOJIOB;
HCIIOJIB30BaTh TAKOW BUJ MBICIEHHOTO (MAEATbHOI0) MOIECIMPOBAHUS, Kak
3HAKOBOE MOJEIMPOBAaHUE (HA IPUMEPE YPABHEHUN XUMUYECKUX PEAKIIHil);
paznuyaTh 00BEM U COJEPKAHKE MOHATUI; pa3auvaTh poJ0BOE U
BHJIOBOE MOHATHS; OCYILECTBIIATH POAOBHUIOBOE ONPEEICHHE
IIOHSATHH.
Tema 5. IIpakTukym 1.
IIpocTeiimme onepamnuu ¢ BemecTtBoM (3 4)

1. TlpaBuna TexHUKH OE€30MACHOCTH MpH pabOTe B XUMHYECKOM KaOWHETe.
[Tpuemsbl oOpaiieHus ¢ 1a0opaTopHBIM 000PYI0OBAHUEM U HArPEeBATEIbHBIMU
npubopamu. 2. HabmroneHus 3a ”3BMEHEHUSMHU, TPOUCXOSAIIUMHU C TOpsLIeH
CBEYOM, ¥ X ONUCaHUE (JOMAIIHUM SKCIIEPUMEHT). 3. AHAJIN3 MTOYBBI U BOJIbI
(momamHuit skcnepumeHt). 4. Ilpu3HakKM XUMHUYECKMX peakuui. S.
[IpuroroBieHue pacTBopa caxapa M pacyeT ero MacCoBOIl JI0JIM B pacTBOPE.

2. Yyammiics T0DKeH ymems.

oOpamiatbcsi € Ja0OPATOPHBIM  OOOpPYAOBAHMEM M  HarpeBaTEIbHBIMU
npudopamMu B COOTBETCTBHHU C MPAaBUIIAMU TEXHUKU O€30MaCHOCTH;

BBITIOJIHATH MPOCTEMIINE MPUEeMbl pabOThI ¢ J1a0OpaTOPHBIM 000PYAOBAHUEM:
71a00paTOPHBIM IITATUBOM; CITMPTOBKOM;

HAOJIIOaTh 32 CBOWCTBAMHU BEIICCTB M SIBJICHHUSIMH, MPOUCXOISIIUMU C
BEILIECTBAMU,;

ONMCBIBATH XUMHUUYECKHI 3KCIIEPUMEHT C IIOMOILBI ECTECTBEHHOIO (PYCCKOIO
WJIU POJTHOTO) SI3bIKA U SI3bIKA XUMHUH;

JieJaTh BBIBOJIBI IO PE3yJIbTaTaM MPOBEAECHHOTO AKCIIEPUMEHTA;

FOTOBUTH PACTBOPBI C OINPEACICHHOM MACCOBOM JO0JIEH PACTBOPEHHOIO
BEILIECTBA;

IPUTOTOBUTH PACTBOP M PACCUUTATh MACCOBYIO JIOJII0 PACTBOPEHHOI'O B HEM
BEIIECTBA.

MeTtanpeaMeTHbIe Pe3yJIbTaThl 00yUEeHUS
Ydaamuiics T0JIDKEH ymemby.
CaMOCTOSTENIbHO MCIOJb30BaTh OMOCPEI0BAHHOE HAOJIIOICHHUE.

Tema 6. PacTtBopenue. PacTBopsl. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
(18 gacoB.)

PacTBopenue kak puznko-xumudeckuii nmpouecc. [lonarue o ruapatax u
Kpucrajurornaparax. PactBopumocTs. KpuBble pacTBOPUMOCTM KakK MOJIEIb



3aBUCUMOCTH PAaCTBOPUMOCTHU TBEPABIX BEIIECTB OT TeMIiieparypsl. HacklleHHsie,
HEHACBHIIICHHBIEC U MEPECHIIIECHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB JJII IPUPOIBI
U CEJIbCKOT0 XO35MCTBA.

[lonsitTue 00  DIEKTPONMTUYUECKOW  JUCCOLMALMH.  DIEKTPOIUTHl U
HERJIEKTPOJIUTH. MeXaHu3M  JAUCCOIMALMNA  DJIEKTPOJUTOB C  Pa3JIUYHBIM
xapakTepoM cBs3U. CTENEHb AJEKTPOJUTHYECKOM auccouuranud. CHIIbHBIE U
ci1a0bIe SJIEKTPOIUTHI.

OCHOBHBIEC TIOJIOKEHUSI TEOPUHU DIICKTPOJIUTUUECKON auccouuanuu. MonHsie
ypaBHEHUS peakiuil. Peakiiuu odmMeHa, uayiiue /10 KOHIIA.

Knaccudukaiiys nOHOB U UX CBOMCTBA.

Kucnoter, ux xmaccudukamnms. Jluccomuanuss KUCJIOT U UX CBOHMCTBA B CBETE
TEOPHUU IIEKTPOTUTHUECKON TUcconranuu. MoneKysipHble U HOHHbIC YPaBHEHUS
peakuuii. B3anmoaelcTBUE KHUCIOT C METANIAMHU. ODJIEKTPOXUMHYECKUU PsT
HalpsOKeHW  MeTauioB. B3auMopneicTBUE KHCIOT € OKCHAAMU METaJUIOoB.
B3anmoneiicTBUEe KHUCIOT C OCHOBAHMSIMA — pPEaKUUs HEWTpaIu3aluu.
BzaumopeiicTBue kucior ¢ consimu. Mcnonap3oBanue TabIuilbl paCTBOPUMOCTH JJISI
XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB KUCIIOT.

OcHoBanwus, ux kiaccudukanus. Jlucconuanusi OCHOBaHUN U X CBOMCTBA B
CBETE TEOPUHU DIICKTPOJIUTUUYECKON Auccoruanuu. B3anmoaeiicTBue OCHOBaHUN €
comsimu. HMcnonp3oBaHue TaONMIBI  PAaCTBOPUMOCTH JUISI  XapaKTEPUCTHKU
XUMHYECKHX CBOIWCTB OCHOBaHUiIl. B3amMoneincTBue MmIenoder C OKCHUIaMH
HEMETAJLJIOB.

Conn, uX auccouuanus U CBOWCTBA B CBETE TEOPUU DIIEKTPOJIUTHUECKOU
nvcconuanuu. BzauMoaencTBue coliei ¢ MeTaiaMi, OCOOEHHOCTU dTUX PEAKITUH.
B3aumopaeiictBue coneil ¢ consimu. Mcnonab3oBanue TabJIMIbl pACTBOPUMOCTHU JIJIst
XapaKTePUCTUKUA XUMUUECKUX CBOMCTB COJIEH.

O06001meHue cBefieHni 00 OKCUIaX, UX KiIacCU(pUKAIIMU U CBOMCTBAX.

['eHeTnyeckue psAnbl MeTasia U HeMerauia. ['eHeThueckasi CBA3b MEXKIY
KJIacCaMU HEOPTaHUYECKUX BEILIECTB.

OKHUCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

Omnpenenenne CTeNeHEH OKUCICHUS JIJIsl DJIEMEHTOB, 00Opa3yIOMUX BEMIeCTBA
pa3HbIX Ki1accoB. Peakiiuu HOHHOTO OOMEHA U OKUCIIUTEITLHO-BOCCTAHOBHUTEIILHbIE
peakiuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE.

CocTaBiieHME ypaBHEHUM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
METOJIOM JJICKTPOHHOTO OanaHca.

CBoOICTBa MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB, KUCIIOT U COJIEH B
CBETE OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINM.

JemoHcTpanuu. VcnplTaHue BEHIECTB M HMX PAaCTBOPOB Ha  DJICKT-
POIPOBOJIHOCTh. 3aBUCHUMOCThH  JJIEKTPONPOBOJHOCTH YKCYCHOM KHCIJIOTBI OT
KOHIICHTpalMu. J[BUKEHHUE OKpAIICHHBIX HWOHOB B JJIEKTPUYECKOM IOJIE.
B3aumopeiicTBue 1HUHKA C cepoi, consiHOM kuciotoud, xjopuaoMm wmemu (II).
['openne maraus. BzauMoaencTBue XJIOpHOU M CEPOBOIOPOIHON BOJIBI.

JlabopatopHble onbIThI. 18. B3anmoaelcTBre pacTBOPOB XJIOpUAA HATPUS U
HuTpata cepebpa. 19. TlomydyeHwe HEpacTBOPUMOTO THAPO- KCHOA W
B3aUMOJIEHCTBHUE ero ¢ kuciaoramu. 20. B3anmoneiicTBue KUCIOT C OCHOBAHUSIMH.



21. BzaumoaeiicTBuE KUCIOT ¢ OKCHUAAaMH MeTaIOB. 22. B3aumoaeiicTBue KUCIOT ¢
MeTauiamMu. 23. BzaumMmojaencTBhe KHCIOT C coiasaMmu. 24. Bsaumonelictsue
IeJIoUEN ¢ KUCIIOTaMHU. 25. B3anMoencTBrue menouer ¢ OKCUaaMiu HEMETAJUIOB.
26. BzaumogeiictBue menoder ¢ comsamu. 27. IlomydyeHue U CBOMCTBa
HEPACTBOPUMBIX OCHOBaHUU. 28. B3auMoaelcTBHE OCHOBHBIX OKCHIOB C
kuciaortamMu. 29. BisauMoaelcTBHE OCHOBHBIX OKCHIOB ¢ Bogou. 30.
B3auMoneiicTBie KHCIOTHBIX OKCUAOB ¢ Mmieagouamu. 31 Bsaumonencrsue
KHUCJIOTHBIX OKCHJIOB C Bojoi. 32. BzammojeiicTBue cojeil ¢ kKuciaoramu. 33.
BzanmoneiictBue coner ¢ meiouamMu. 34. B3auMoaencTBrue cojiel ¢ CoJIsiMH. 35.
B3anmonenicTBrue pacTBOPOB COJIEN C METAJLIAMM.
[IpenMeTHble pe3yabTaThl 00yUYEHUS

Yuammiics T0mKEH ymems.

WCMOJIb30BaTh TMIPU XAPAKTEPUCTUKE NPEBPAIICHUNA BEIIECTB IMOHSATHUS:
«pacTBOpPY», «AIEKTPOJIUTHYECKAS JICCOITHAIIHSY, «QJICKTPOJUTHI»,
«HERJICKTPOJIUTHI», «CTETICHb TUCCOIUAIINIY, «CUIIbHBIC JICKTPOJUTHD), «CIa0ble
AIEKTPOJIUTBDY, «KATHUOHBD), «AHUOHBI», «KHUCJIOTBHI», «OCHOBAHMS», «COJINY,
«MOHHBIC PEAKIINIY, «HECOJICOOPa3YIOIINE OKCUIBDY, «COIC00pa3yIOIIUe OKCHIBI,
«OCHOBHBIE€ OKCHJIbD», «KHUCJIOTHBIC OKCHJIbD», «CPEAHUE COJIN», «KHUCIIBIC COJIN,
«OCHOBHBIE COJIN», «TCHETUYECKUU PAI», «OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIC
pEaKkumn», KOKUCIUTEIIbY, «KBOCCTAHOBUTEIbY, «OKUCICHUE), «BOCCTAHOBJICHUEY;

OTHUCHIBATh PACTBOPEHUE KaK (PU3UKO-XUMUUYECKUHN MTPOIIECC;
WJUTIOCTPUPOBATH MPUMEPAMU OCHOBHBIE MOJIOKEHUSI TEOPUH IIEKTPOIUTHIECKOU
JIMCCOLUAIINY; TEHETUYECKYIO B3aMMOCBSI3b MEX/Ty BeIlleCTBAMHU (IIPOCTOE
BEIIIECTBO — OKCUJT — TUJIPOKCHU]] — COJIb);

XapaKTepru30BaTh OOIME XUMHUYECKHE CBOWCTBA KHCIOTHBIX W OCHOBHBIX
OKCHJIOB, KHCIJIOT, OCHOBAHUM M COJIEW C MO3ULUNA TEOPHUM DIEKTPOIUTHUYECKOU
JHUCCOLMALNM; CYIIHOCTh  JJIEKTPOJMTUYECKOM JUCCOLMAIIMKA  BEIIECTB  C
KOBAJICHTHOM TOJSIPHOM W HWOHHOM  XMMHYECKOM  CBS3BIO;  CYLIHOCTH
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJILHBIX PEAKIIUN;

MPUBOJIUTH TIPUMEPHI PEAKIIHNM, MOATBEPKIAOIINX XUMHYECKHUE CBOMCTBA
KUCJIOTHBIX U OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBAHUM U COJIEH; CYIIECTBOBAHUE
B3aHMOCBSI3H MEXY OCHOBHBIMH KJIACCAMHU HEOPIraHUYECKUX BELIECTB;

KJIaCCU(UIIMPOBATh XHUMHYCCKHE PpEAKIIUH 110 «U3MCHCHUIO CTCICHEH
OKHCJICHHUSI DJIEMEHTOB, 00Pa3yIOIINX pPearupyrolie BeIeCTBay;

COCTaBJISITh ~ YPABHEHUSI  DJIEKTPOJIUTUYECKOW  JUCCOLMALMM  KHUCJIOT,
OCHOBAHUU U COJIEH; MOJIEKYJISIPHBIC, TTOJIHBIC U COKPAIICHHBIE HOHHBIE YPABHEHUSA
peaxkuui c y4acTHEM 3JIEKTPOJIUTOB,; ypaBHEHUSA
OKHUCJIMTEIbHO-BOCCTAHOBUTEBHBIX PEAKIHM, HCIOJIb3ys METOJ 3JICKTPOHHOTO
OajaHca; ypaBHEHHMS  pEakiMii, COOTBETCTBYIOIIMX  IOCIEI0BATEIBHOCTH
(«11ermoykey ) MpeBpalieHrii HeOPraHUYEeCKUX BEIIECTB Pa3IMUYHBIX KJIaCCOB;

ONPEAETATh OKUCIUTEIb U BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJICHUE B
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIHSX;

YCTAHABIIMBATh MPUYUHHO-CICACTBEHHbIC CBS3U: KJIACC BEIIECTBA —
XMMHUYECKHE CBOMCTBA BEIIECCTBA;



HAO0JII0/IaTh ¥ OMUCHIBATH PEAKIIUN MEKIY ANEKTPOIUTAMU C TIOMOIIBIO

€CTECTBEHHOTO (PYCCKOIO UM POJTHOTO) SI3bIKA U SI3bIKA XUMUU;

IPOBOJUTH OIMBITHI, MOATBEPXKIAIOIMINE XUMHUYECKHE CBOMCTBA OCHOBHBIX

KJIACCOB HEOPTaHUYECKUX BEIIECTB.

MeTtanpenMeTHbIE Pe3yJIbTaThl 00yUEHUS

Ydaamuiicst 10JIDKEH ymems.

JIeaTh MOMETKH, BHIITUCKH, IMTUPOBAHUE TEKCTA;

COCTAaBJISITh IOKJIA/;

COCTaBJIISITh HA OCHOBE TEKCTa rPa(HKH, B TOM YUCIIE C IPUMEHEHUEM CPE/ICTB

UKT;

BJIAJETh TAKUM BHUJIOM HM3JI0KEHUS TEKCTA, KAK PACCYXKIAEHUE; UCIIOJIb30BaTh TAKOU
BU/JI MBICJICHHOTO (M€QJIbHOT0) MOJICJIMPOBAHUS, KaK 3HAKOBOE MOJEIIUPOBAHUE
(Ha mpuMepe ypaBHEHUN peakIuil JUCCOIMAINKI, HOHHBIX YPaBHEHUM peaKIuid,

HOJIypeaKlUii OKUCIIEHUS-BOCCTAHOBJICHMUS);
pa3ianyaTh KOMIIOHEHTHI J0Ka3aTellbcTBa (TE3UC, apryMeHThl U (GopMy
JI0KAa3aTeJIbCTBA);
OCYLIECTBJIATH NPSIMOE HHIYKTUBHOE TOKA3aTENIbCTBO.
Tema 7. IIpakTukym 2. CBOlicTBa pacCTBOpPOB
3J1eKTPOJUTOB (2 1)
1. Monnble peakuuu. 2. Penienne skCriepuMEeHTAIBHBIX 3a/au.
[IpeameTHbIE PE3yNbTATHl O0YUEHUS
Yyammiics T0mKEH ymems.
oOpamatbcsi ¢ 1a0OpaTOpHBIM  OOOPYJOBAaHMEM U  HarpeBaTEIbHBIMU
npudopamMu B COOTBETCTBHUHU C MPABUIIAMU TEXHUKU O€30MaCHOCTH;
BBIMIOJIHATH ~ MpOCTEHIIMEe TpuemMbl  oOpamieHuss ¢ JabopaTOpHBIM
o0opyaoBaHUEM: 1a0OPATOPHBIM IITATUBOM, CIUPTOBKOI;
HaOMI0aTh 3a CBOMCTBAMHM BEILIECTB U SIBICHUSAMH, MPOUCXOAAIIUMHU C

BEILECTBAMHY,;

OIHCHIBATh XUMUYECKHUI SKCIIEPUMEHT C TOMOIIBIO €CTECTBEHHOT'O (PyCCKOTO

WJIM POJIHOTIO) SI3bIKA U SI3bIKA XUMUHU;

JIeNaTh BBIBOJABI 10 PE3yJIbTaTaM IPOBEIECHHOIO 3KCHEPUMEHTA. Y4alluics

JOJDKEH yMemb:

ONpeAensiTh, UCXOAsS M3 yuyeOHOW 3ajayd, HEOOXOAMMOCTh HEMOo-

CPEIICTBEHHOI'O UJTM OTOCPEAOBAHHOIO HAOMIOCHUS;

CaMOCTOSTENbHO (POPMHUPOBATH MTPOTPaAMMy SKCIIEPUMEHTA.

JINYHOCTHBIE Pe3yJbTATHI 00yUeHUs

Yyamuiicst JoJIKeH:

3HAmMb U NOHUMAMb. OCHOBHBIE HMCTOPUYECKHE COOBITHS, CBS3aHHBIC C
pa3BUTHEM XMMHUH U OOIECTBA; JOCTHKEHHUS B O0JACTH XMMHH U KYJIbTYpPHBIC
Tpaaunuu (B YaCTHOCTH, HAay4YHBIC TPAJWUIIMHA) CBOEH CTpaHbBI; OOIEMHUPOBBIC
JOCTIDKEHHsSI B 00JIaCTU XMMHH; OCHOBBI 370POBOTO OOpa3a >KM3HU; IpaBuja
MOBEJICHUS B UPE3BbIYANHBIX CUTYAlIUSIX, CBSI3aHHBIX C BO3JEHCTBUEM PA3JIMUYHbBIX
BEIIIECTB; COIMANTBHYIO 3HAYMMOCTh W COJIepKaHue MPOEecCuid, CBS3AHHBIX C
XUMHUEH; OCHOBHBIE MPaBa U 00A3aHHOCTHU IrpaxkJaHuHa (B TOM YHUCIIE y4allerocs),



CBS3aHHbIC C  JUYHOCTHBIM, npoecCHOHANBHBIM U KU3HEHHBIM
CaMOOIIPEICIICHUEM;

UCNbIMbIEAMDb: YYBCTBO TOPJAOCTH 3a POCCHHUCKYI0 XMMHUYECKYI0 HAyKy U
YBaXCHUE K UCTOPUHU €€ PA3BUTHUS; YBAXKECHUE U NPUHATHE JOCTH)KCHUM XMMUU B
MUpE; YBOXXEHHE K OKpPYXKaroIMM (y4JallUMCs, YYUTENAM, POAUTENSIM U Ap.) —
YMETb CIIyIIATh U CIBIIIATh HapTHEPA, IPU3HABATH IPABO KaXKI0r0 Ha COOCTBEHHOE
MHEHHE€ M NpPUHMMAaThb pEIICHWS C YYETOM MO3MLUN BCEX YYaCTHHUKOB;
CaMOYBa)XeHHE U HYMOLIMOHAIbHO-TIONOXKHUTEIbHOE OTHOILIIEHHE K ce0e;

npU3HA8amy: NEHHOCTb 3/I0POBbsI (CBOETO U JIPYTUX JIOAEH); HEOOXOAUMOCTb
CaMOBBIPAXKEHUS, CAMOPEATTU3ALINH, COUUATBHOTO MPU3HAHUS;

0C03HABamMb: TOTOBHOCTh (MJIM HETOTOBHOCTB) K  CaMOCTOSITEIbHBIM
NOCTYIIKaM M JICUCTBUSM, MPUHATUIO OTBETCTBEHHOCTH 3a HUX pE3YJIbTaThl;
TOTOBHOCTH (MJIM HETOTOBHOCTB) OTKPBITO BBIPAXKATh U OTCTAUBATh CBOIO MO3UIIUIO
Y KPUTUYHO OTHOCHUTBHCS K CBOMM IIOCTYIIKaM;

nposeNAms: A00POXKENATEIbHOCTh, TOBEPUE U BHUMATEIBHOCTh K JIIOISM,
TOTOBHOCTh K COTPYJIHUYECTBY U JIPYKO€, OKa3aHUIO IMOMOIIU HYXIAIOIIUMCS B
HEH; ycTONYMBBIN NO3HABATENIbHBIN HHTEPEC, MHULIMATUBY U JIFOO03HATEIbHOCTh B
W3YYEHUU MUpPA BEIIECTB M PEAKIMii; LEeJIEyCTPEMIICHHOCTh U HAaCTOWYMBOCTH B
JOCTHKEHUH 1€JIeH, TOTOBHOCTh K MPEOJOJCHUIO TPYIHOCTEH; yOEKIEHHOCTh B
BO3MO>KHOCTH TO3HAHMsI IPUPOJIbI, HEOOXOAUMOCTH PAa3yMHOI'O HCIOJIb30BaHMS
JOCTH>KEHUM HayKH U TEXHOJIOTUI JIJIsl pa3BUTHUsS OOILIECTBA;

yMemyb. YCTAaHABIMBATD CBA3b MEX]TY LIEJIbIO U3YUEHUS XUMUU U TEM, JJIs1 YETO
OHAa OCYIIECTBIsACTCA (MOTHUBAaMH); BBIMOJHATH MPOTHOCTUYECKYIO CaMOOILICHKY,
PETrYIUPYIOLIYI0 AKTUBHOCTh JIMYHOCTH HA 3Tale €€ BKJIIOYEHUS B HOBBIM BUJ
NEeATEIbHOCTH, CBA3aHHBIM C HAYaJOM M3Y4YEHHS HOBOI'O y4yeOHOro npeamera —
XUMUU; BBITOIHATH KOPPUTHUPYIOIIYIO CAMOOLEHKY, 3aKII0YAIONIYIOCS B KOHTPOJIE
3a TPOLECCOM M3YyYEHUS XUMUU U BHECEHHMHM HEOOXOIAMMBIX KOPPEKTHBOB,
COOTBETCTBYIOLLIMX dTamaM M crnocodaM H3y4yeHUs Kypca XHMHH; CTPOUTH
KU3HEHHbIE W  Npo(ecCHOHANbHBIE IUIaHBl C  Y4eTOM  KOHKPETHBIX
COLIMAJIBHO-UCTOPUYECKUX,  MOJUTHYECKUX M  SKOHOMUYECKHX  YCIIOBUI;
0CO3HaBaTh COOCTBEHHBIE LIEGHHOCTH U UX COOTBETCTBHE MPUHUMAEMBIM B KU3HU
pELIEHUsM; BECTH AMAJIOr HAa OCHOBE PABHONPABHBIX OTHOLUIEHWN M B3aHMMHOIO
YBaXKEHUS; BBIACIISTh HPABCTBEHHBIN ACHEKT NOBEACHUS U COOTHOCUTH MOCTYIKH
(cBOM W Apyrux JojAe) v COOBITUS C MPUHSTHIMA 3TUYECKMMH HOPMAaMH; B
MpEeNenax CBOMX BO3MOMXHOCTEU MPOTHUBOJECHMCTBOBATH JCUCTBUAM U BIIUSHHUSM,
NPEACTABIAIONIMM YIPO3y JKU3HHM, 3JI0POBbI0 M 0O€30MaCHOCTH JMYHOCTU H
o01iecTBa.

9 KJIACC (24 B Henento, Bcero 684, u3 HUX 44 — pe3epBHOE Bpems,
pacrieiesicHO Ha YPOKH 0000IIEHHUS U CHCTEMAaTH3al[MK 3HAHU))
Beenenne. O01masi XapakTepuCcTHKA XUMUYECKUX IJIEMEHTOB U
xumuyeckux peaxkuuii. Ilepuoanuyeckuii 3axon u Ilepunoanyeckas
cucremMa xumMudeckux djemeHToB /I. U. MenpaesneeBa (12 u)
XapakTepuCTUKa 3JIEMEHTA 10 €ro noyiokeHuto B llepuoamueckon
cucteMme xumuueckux 3emMeHToB JI. 1. MenneneeBa. CBoiicTBa OKCHIOB, KUCIIOT,



OCHOBAaHMH M COJEH B CBETE TEOPUM DIIEKTPOJUTHUYECKOM IHUCCOLMALUU H
OKHUCJICHUSI-BOCCTAHOBJICHUS.

[lonsitTue o mepexoaHbIX anemeHTax. AMdorepHocTh. ['eHeTHUecKuil psif
MEPEXOTHOTO JIEMEHTA.

[Tepuonuueckuii 3akoH u [leproauueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /.
H. Menneneesna.

XUMHYECKasi OpTaHU3aMA )KUBON U HEXKUBOUW MPUPObI. XUMUYECKUN COCTAB
A1pa, MAHTUA W 3€MHOW KOpPbL. XHMHUYECKUE BJEMEHTBl B KIIETKAX KUBBIX
OpraHu3mMoB. Makpo- 1 MUKPO3JIEMEHTHI.

OO6o6menne cBeneHUd O XUMHUECKUX peakuusax. Kiaccuduxanus
XAMHWYECKUX PEAKIMU IO PA3JIMYHBbIM IPU3HAKAM: «UUCIIO U COCTAB PEArUPYIOIINX
1 00pa3yIoIMXCsl BEIIECTBY, «TEIIOBOU 3 (PEKT», «HANPaBICHHUE», «KU3MEHEHUE
CTEIECHEUW OKUCIICHUS AJIEMEHTOB, 00Pa3yIOIIUX PEarupyroIre BEMIECTBAY, «dazay,
«HCTOJIb30BAHUE KAaTAIN3aTOPA».

[TonsTHE O CKOpOCTHM XHUMHUYECKOM peakuuu-. DakTopel, BIUAKOIIKE Ha
CKOpPOCTh XUMHUeCKHX peakiui. Kartamuzatopel u katanmu3. WHruOGUTOpHI.
AHTHOKCHU/T aHTHI.

Jemoncrpamun. Paznuunbsie Gopmbl Tabmunsl J[. Y. MenneneeBa. Moaenu
aTOMOB 3JIeMEHTOB 1—3-ro0 mepuojoB. Mojienb CTpPOEHHsS 3EMHOTO Iapa
(mornepeyHbId pa3pes). 3aBUCUMOCTh CKOPOCTH XUMUUECKOU PEAKIMK OT MPUPO/IBI
pEarupyronmx BENIECTB. 3aBUCUMOCTb CKOPOCTM XHMHUYECKOM pEAKIUU OT
KOHICHTPAIIMM PEarupyrolnx BEIIECTB. 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peakiMu OT IUIOMIaJAN CONPUKOCHOBEHUS PEarupyroIIuX BEHIECTB («KUTISIIUN
CJI0i»). 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakiuu OT TEeMIIepaTyphbl pearu-
PYIOIIMX BEIIECTB. | OMOIE€HHBIN M T'€TEPOTECHHBIM KaTanu3bl. PEepMEHTATUBHBIN
katanu3. UHrubupoBanue.

JlaGopaTopHble onbIThI, ¥ [loyyeHrne ruIpokcuia IMHKA U UCCIIEIOBAHUE
ero cBoucTB. 2. MogaenupoBanre mnoctpoeHus Ilepuoauueckoil CHCTEMBI
xumuueckux ajemeHToB J[. M. MennaeneeBa. 3. 3aMelieHHe >KEIe30M MEIU B
pactBope cynbdara meau (I1). 4. 3aBUCHUMOCTh CKOPOCTH XMMHUYCSCKOM PEaKIIUU OT
MPUPOABl PEArUPYIOLIUX BEUIECTB HA IIPUMEPE B3AUMOJIECUCTBUS KHUCIOT C
MeTalaMi. 5. 3aBUCUMOCTh CKOPOCTH XUMHYECKOM pEeaklHH OT KOHIUEHTPALUU
pearupyrommx BEIUIECTB Ha IPUMEPE B3aUMOJICCTBHS LIMHKA C COJISTHOM KUCIIOTOM
pa3IUYHOM KOHUEHTpAluu. 6. 3aBUCUMOCTh CKOPOCTH XMMHUUYECKOW PEAKLMHU OT
IO  COMPUKOCHOBEHMSI pEarupyrommx Bemects. 7. MopaenupoBanue
CKUTSIIETO  CJos». 8. 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKOW pPEaKiuh OT
TEMIIEpaTyphl PEarupyrolux BEIIeCTB Ha IPUMEPE B3aUMOACHCTBUSA OKCHIA MEJIH
(IT) ¢ pacTBOpOM cepHOM KHCIOTHI pa3inUYHON TemrepaTypbl. 9. Paznoxxenue
MEepOKCHUIa BOAOpOaa C moMoIsio okcuaa Mapranima (IV) u karamaszel. 10. OGHa-
py’K€HHE KaTaja3bl B HEKOTOPHIX NHUIIEBBIX mnpoaykrax. W. MuHrubupoBanue
B3aNUMOJEUCTBUA KUCIOT C METAJUIAMH YPOTPOITUHOM.

[IpeameTHBIC PE3yNbTATHl OOYICHUS

Yuammiics T0mKEH ymems.

WCMOJIb30BaTh IIPU XAPAKTEPUCTUKE NPEBPAIICHUNA BEIIECTB IOHSATHUS:
«XMMUYECKAsl PEAKLUA», «PEAKIUU COCAUHECHUS», «PEAKIUU Pa3JIOKCHUS,



«peaknmuy OOMEHa», «PEeaKIMh 3aMEIICHUsS», «PEAKIUU HEUTpaIu3aIumy,
(OK30TEPMHUUECKUE pEaKUuu», <OAHIOTEPMHUUECKHE peaKklun», «oO0paThumbie
peakuum»”  «HeoOpaTUMBbIE pEaKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKuun», KrOMOT€HHBIE PEAKLINHY, KTETEPOTCHHBIE PEAKIINNY, «KATaJTUTUIECKUE
peaklumy, «HEKATaJIUTUYECKUE peaKluu», «TEIIoBOM 3PheKT XUMHUUECKOU
peaKuum», «KCKOPOCTh XUMUYECKON PEAKIIUN», «KATATU3ATOP»;

XapaKTEepU30BaTh XUMHUYECKHE DBJIEMEHThl 1—3-r0 TepuoJoB MO UX
nonoxkennto B [lepuomnueckont cucreme xumuueckux odneMmeHtoB J[. .
MenaeneeBa: XUMUYECKUN 3HAK, TOPSAKOBBINA HOMED, IEPUO/T, TPYIIIA, TOATPYIINA,
OTHOCHUTEJIbHAsI aTOMHas Macca, CTPOEHUE aToma (3apsij siApa, YUCIO MPOTOHOB U
HEUTPOHOB B sipe, 00Illee YUCIO AIEKTPOHOB, paCIpe/eICHUE JIEKTPOHOB IO
ANIEKTPOHHBIM CIIOSIM, MPOCTOE BEMIECTBO, (popMyra, Ha3BaHWE W TUIl BBICHIETO
OKCH/JIa ¥ TUAPOKCHUA, JIETYYEro BOJOPOJIHOTO COCAMHEHUS (17151 HEMETAILJIOB));

XapaKTepU30BaTh OOIIUE XWMHUYECKHE CBOWCTBA aM(POTEPHBIX OKCUIOB H
TUAPOKCUIOB;

NPUBOAUTH TMPUMEPHI PEAKLUM, MOATBEPKIAOIMIMNX XUMHUYECKUE CBOWCTBA
aM(pOTEPHBIX OKCUIOB U THAPOKCHUIIOB;

JABaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIIUI 110 YUCITY U COCTaBY UCXOIHBIX
BEIIIECTB M MPOJYKTOB PEAKINK; TEIJIOBOMY 3(PeKTy; HANpaBICHUIO MPOTEKAHUS
peaKuuu; U3MEHEHHIO CTEIIEHEN OKHUCIIEHUS 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO
MCXOJIHBIX BEILIECTB; YUaCTHUIO KaTaau3aTopa;

OOBSICHSATH U NMPUBOJUTH MPUMEPHI BIUSHUS HEKOTOPBIX (pakTopoB (mpupoja
pearupymronmx BEIIECTB, KOHIICHTpAIUsi BEIIECTB, JaBJEHUE, TEMIIEpaTypa,
KaTaJn3aTtop, MOBEPXHOCTh COMPUKOCHOBEHUS pEArMpyrOUIMX BEIIECTB) Ha
CKOPOCTh XMMUYECKUX PEaKIUi;

HaOJI0/IaTh W OMNUCHIBATH YPABHEHUS PEAKIUM MEXIAy BEHIECTBAMU C
MOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO MJIM POJHOTO) S3bIKA U SI3bIKA XUMUHU;

IPOBOJUTE OMBITHI, TOJITBEPKAAONINE XUMHUUYECKHUE CBOMCTBA aM(OTEPHBIX
OKCUJIOB M THUJIPOKCHUJIOB; 3aBUCUMOCTb CKOPOCTH XHMHYECKOW pEaKUUH OT
pa3nu4HBIX (AKTOPOB (MPUPOJIa PEarupyIONIUX BEIIECTB, KOHIICHTPAIIMSI BEIIECTB,
JaBJICHWE, TEMIEpaTrypa, KaTajlu3aTop, MOBEPXHOCTh  COMPUKOCHOBEHUS
pearupyronmx BeecTB).

MeTtanpenMeTHbIe Pe3yIbTaThl O0YICHUS

Ydaamuiics T0JDKEH ymemby.

OTIPENICIIATh 1eJIb YUeOHOMU JAeATeTbHOCTU C MTOMOIIBIO YUUTENS U
CaMOCTOSITEeIIbHO, UCKAaTh CPEJICTBA €€ OCYIIECTBIICHUSI, padoTas Mo IJIaHy, CBEPATH
CBOM JICUCTBUS C I[EIBIO U MPU HEOOXOAMMOCTH UCIIPABIIATH OMIMOKHU C TOMOIIBIO
YUUTENS U CAMOCTOSITEIbHO; COCTaBIISITh aHHOTAIUIO TEKCTA,

CO3/1aBaTh MOJICJIA C BBIJCIICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA U
MPEACTABICHHEM ux B MPOCTPAHCTBEHHO-TPAPUIECKOM W
3HAKOBO-CHUMBOJIMYECKOH (hopMme;

OTpenensaTh BUIbI KiIaccuPpuKauu (€CTECTBEHHYIO U UCKYCCTBEHHYIO);

OCYILIECTBIISTh MPSAMOE JETYKTUBHOE J10KA3aTEIIbCTBO.



Tema 1. Metananb! (1449 +1p.u.=154.)

[Tonoxxenne wmeramwioB B llepuoandeckold cuUCTEME XHMHYECKHUX
sanementoB J[. M. MeHnneneeBa. Mertamnueckas KpUCTAUIMYECKAsT pEUIETKA U
MeTajuinueckas XuMuuyeckass cBsi3b. OOmmMe (u3nueckue CBOMCTBA METAIIIOB.
CmiaBel, UX CBOWCTBA W 3Ha4YeHUE. XHUMHUUYECKHUE CBOMCTBA METAJUIOB Kak
BOCCTAHOBUTEJEHN, a TAKKE€ B CBETE UX IOJIOKEHHS B AJIEKTPOXUMUUYECKOM PSIY
HanpspkeHui MetamioB. Kopposus MetamioB u crnocoObl 00pbObI ¢ Heil. MeTasib
B npupoje. O0mue cnoco0bl UX MOJTYYECHHS.

O01mas XapaKkTepuCcTUKA IEJI0YHBIX MeTaLIOB. MeTasuisl B npupoae. Oomiue
crocoOwr ux moiydeHus. Ctpoenne atomoB. [llenounbie MeTamibl — TPOCTHIC
BelllecTBA. BaxHelmme COeIUHEHMs] IICJIOYHBIX METaNIOB —  OKCHJBbI,
TUAPOKCHU]IBI U COJM (XJIOpHIbI, KApOOHATHI, CYyIb(aThl, HATPATHI), UX CBONCTBA U
IpUMEHEHUE B HAPOJHOM X03stiicTBe. KanuitHele yaoOpeHus.

OO0masi XapakTepucTHKA 3JIeMeHTOB IIaBHOW mnoarpymnsl I rpynmmbL
Crpoenne aromoB. IllemoyHO3€MENbHBIE METAIIBI — MPOCTHIE BEILECTBA.
Baxxnelme coeIMHEHUS ETOYHO3EMENbHBIX METANIOB — OKCHU/IbI, THIPOKCHU/IBI
U CONU (XJIOpHUIBI, KapOOHATHI, HUTPATHI, CylbdaTsl, docdaTel), UX CBOKWCTBA U
MIPUMEHEHHUE B HAPOJHOM XO3SIICTBE.

Asomunnii. CTpoeHue aToma, Gpu3nuecKre 1 XMMUYECKHE CBOMCTBA MPOCTOTO
BemecTBa. COCIMHEHUS] AIIOMUHUSL — OKCHUJ M THJI- POKCHJ, MX aM(pOTEepHBIN
xapaktep. Baxnenmme comm amoMuHusg. [IpuMeHeHuWe aliOMHHUA H  €r0
COECIVHEHNH.

Kenezo. Ctpoenue aroma, pu3nuecKkue U XUMHYECKHUE CBOMCTBA MPOCTOIO
BemiecTBa. [ eHeTnueckue psiapl Pe”" u Pe®". Baxueifimue comn xenesa. 3HaUCHIE
JKeJe3a M €ro COSAMHEHUN JIJIsl TPUPOJIbl U HAPOJIHOTO XO3SHUCTBA.

Hdemoncrpamun. OOpa3ibl MIETOYHBIX U MIEJIOYHO3EMEIBHBIX METAILIOB.

OO6pa3upl criaBoB. B3amMojelicTBHe HATpHUsS, JMTHS W KaJdblUs C BOJIOMN.
B3aumopericTBre HaATpUsl 1 MarHusl ¢ KUCIOpOAOM. B3aumMoaencTBue METaIIoB ¢
Hemetauiamu. [lomyuenue runpoxcunos xenesa (M) u (111).
JlaGopaTopHbie omnbIThbl. 12. B3anmoaelcTBue pacTBOPOB KHUCIOT U COJIEU C
merauiamu. 13, O3nakomiienne ¢ pynamu xeneza. 14. OkpammuBaHue TUIAMEHH
COJIIMM IIEJIOYHBIX MeTaUIoB. 15. B3amMonelcTBue Kajiplusl ¢ BOxoil. 16.
[TonyueHne rUApPOKCUIA KaJdblUs U UCCIeq0oBaHUE ero cBOWMCTB. 17. [lomyuenue
TUJIPOKCHAA ATIOMHHUA W MCCIENOBaHUE €ro CBOMCTB. 18. BzaummoneiicTBue
xene3a ¢ costHor kucinoroil. 19. Ionyuenue runpoxcunos xeneza (1) u (III) u
M3YYEHUE UX CBOWCTB.

[IpenMeTHbBIC pe3yabTaThl 00yUYEHUS

Ydaamuiics T0JIDKEH ymemby.

UCIIOJIb30BaTh MPU XAPAKTEPUCTUKE METAJIOB M WX COCIUHEHUM TOHSATHS:
«METaIbl»,  «pajJl  aKTUBHOCTH  METAJUIOB»,  «ILUEJIOYHBIE  METAJUIbD»,
«ILIEJIOYHO3EMEIIbHBIE  METaIbl», HCIOJIb30BaTh MX TMPU XapPaKTEPUCTHUKE
METAJIJIOB;

JaBaTh XapaKTEPUCTUKY XUMHUYECKUX DJIEMEHTOB-METAIIOB (IEJIOYHBIX
METAJIJIOB, MAarHus, KaJlblMs, AaJIOMUHHUS, Kele3a) MO0 HX [OJOXKEHUI0 B
[lepuonnueckoit cucreme xumuueckux asnemeHroB JI. WM.  Mengeneesa



(XMMUYECKHII 3HAK, TOPSAKOBBIA HOMEp, MEpUoA, Tpylma, MNOArpyIa,
OTHOCHUTEJIbHAsI aTOMHas Macca, CTpOSHHE aToma (3aps siapa, YKCJIO MIPOTOHOB U
HEUTPOHOB B sjape, o0IlIee YUCIO AJICKTPOHOB, paclpe/iesieHne AJIEKTPOHOB I10
AIIEKTPOHHBIM CJIOSIM), MPOCTOE BEIIECTBO, (hOpMyJia, Ha3BaHUE M THII BBICIIETO
OKCHJIa U TUIPOKCHUIA);

Ha3bIBaTh COCAMHEHUSI METAJUIOB M COCTABIIATH UX (DOPMYJIBI TTO HA3BAHUIO;

XapaKTepru30BaTh CTpOCHHE, oOIIre (PU3MYECKHUE M XUMHUUYECKHE CBOMCTBa
MIPOCTHIX BEIIECTB-METAJIIOB;

OOBSICHATh  3aBUCUMOCTh CBOWMCTB (MJM  TpeJCKa3blBaTh  CBOMCTBA)
XUMHUUYECKUX IJIEMEHTOB-METAIIOB (painyC, METANTMYECKUE CBOMCTBA DJIEMEHTOB,
OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIHPHBIC CBONCTBA JJICMEHTOB) W OOpa3yeMbIX HMH
COCIMHEHUN (KUCIOTHO-OCHOBHBIE CBOMCTBA BBICIIMX OKCHUIOB U THAPOKCHJIOB,
OKHUCJIUTEIIbHO-BOCCTAHOBH- TEJIbHBIE CBOMCTBA) OT MoJiokeHUs B [lepnoanueckoi
CHUCTEME XMMHUYECKHUX 3J1eMeHTOB JI. 1. Menaeneena;

OIINCBHIBATHL OOIME XUMHYECKHE CBOWCTBA METAJUIOB C  IOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XHMHUH;

COCTaBJISITb ~ MOJICKYJISIDHBIC  ypPaBHEHHUS  peEaKIMi, XapaKTePU3YIOLIUX
XUMHYECKHE CBOWCTBA METAUIOB M HMX COCIMHEHHUM, a TaKXe 3JICKTPOHHBIC
ypaBHEHUS MPOIIECCOB OKHCJICHHUS-BOCCTAHOBJICHHUS; ypaBHEHHUS
AIEKTPOJUTHYECKON IUCCOIMAIIMN; MOJICKYJISIPHBIC, IOJHBICE W COKpAIllCHHBIC
HMOHHBIC YPaBHEHUS PEAKIIUNA C yUaCTUEM DJIEKTPOJIUTOB;

YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3U MEXIAY CTPOCHUEM aToma,
XUMHUUYECKON CBSI3bIO, THUIIOM KPUCTAUIMYECKOM pEIIeTKH METauIOB M  HUX
COCIMHEHUH, UX OOIKUMH (PU3MIECKUMHU U XUMUUYECKUMU CBOMCTBAMU;

OIMCHIBATL XHWMHUYECKHE CBOMCTBA IIEJIOYHBIX M IIEJOYHO3EMEIBbHBIX
METaJIJIOB, a TaK)Ke aJIOMHUHHMSA M JKejie3a M HX COCAMHEHHMH C TTOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO MJIM POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

BBITIOJTHATh, HAOIIOMaTh W ONHCHIBAaTh XUMHUYCCKHUH OSKCIIEPUMEHT II0
PAacIo3HaBaHUIO BAXKHEUIIIMX KATUOHOB METAJJIOB, TUAPOKCH]I- HOHOB;

AKCIIEPUMEHTAJIBHO HCCJIEA0BAaTh CBOMCTBA METAIOB M WX COCIUHEHUM,
peliaTh dKCIEPUMEHTAIbHbBIC 3aJ1a4H 110 TeMe «MeTallibl»;

OMUCHIBATh XUMUYECKUMN IKCIIEPUMEHT C MTOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
WJIA POJHOTO) SI3bIKA U SI3bIKa XUMUU,

POBOJIUTH PacUeThl MO XUMHUYECKUM (GopMyJiaM U YpPaBHEHUSIM peaKIui,
MPOTEKAIOIIUX C YYACTUEM METAIIOB U UX COCAUHECHUH.

MertanpenMeTHbIe pe3yJbTaThl 00yUeHUs

Ydaamuiics T0JIDKEH ymemby.

paboTaTh MO COCTABJICHHOMY IUJIaHY, WCIOJB3YsS Hapsay C OCHOBHBIMH H
JIOTIOJIHUTENIbHBIE CPEACTBAa (CIPaBOYHYIO JIUTEPATYpPY, CIOXKHBIE MPUOOPHI,
cpeactBa UKT);

C TIOMOIIBI0 YUYHUTENS OTOMPATH VIS PEIICHUs YIeOHBIX 3a7a4 HEOOXOIUMBbIC
CJIOBapH, SHIUKIIONEIUHU, CIPABOYHUKH, JIEKTPOHHbBIC TUCKHU;

COTIOCTaBIIATh WU OTOWpaTh WH(POpPMAIMIO, TONYYCHHYI0 U3 Pa3JIMYHBIX
HMCTOYHUKOB (CJIOBapH, SHUMKIIONEANH, CIPABOYHUKH, AJICKTPOHHBIE JIUCKHU, CETh
HuTepHeT);



MPEACTABIATh UHPOPMALIUIO B BHJIE TAOJHUII, CXEM, OTIOPHOTO KOHCIIEKTA, B
TOM ymcJie ¢ npumeHenrem cpeacts UKT;

Oo(pOpMIISITh CBOM MBICIHM B YCTHOM M MHUCHbMEHHOM pEYM C YYETOM CBOMX
y4€OHBIX U )KU3HEHHBIX PEUEBBIX CUTYallUW, B TOM YHCIIE C TPUMEHEHUEM CPEJICTB
HKT;

COCTaBJIATh PELICH3UIO HA TEKCT; OCYIIECTBIISITh

JIOKa3aTeIbCTBO OT IPOTUBHOTO.

Tema 2. IlpakTukym 1. CBolicTBa METAJLIIOB U HX

coeHeHnH (24)

1. Peuienue s3xcniepuMeHTaIbHBIX 33/1a4 HA PACIIO3HABAHUE U MOJYYEHUE
COEIMHEHN METAJVIOB

[IpenMeTHbIC pe3yabTaThl 00YUYEHUS
Yyamuiics T0IKEH ymems.

oOpamatbcsi ¢ Ja0OpPaTOPHBIM  OOOpPYAOBAHMEM U  HarpeBaTEIbHBIMU
npudbopamMu B COOTBETCTBHUHU C NMPABUIIAMU TEXHUKU O€30MTaCHOCTH;

HAOJIOaTh 3a CBOMCTBAMU METAUIOB M WX COCIUHEHUM U SIBICHUSIMH,
MPOUCXOIAIIUMH C HUMU;

OMHCHIBATH XUMUUYECKHUM IKCIIEPUMEHT C MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIU POJTHOTO) S3bIKA U SI3bIKA XUMHH;

JieJaTh BBIBOJIBI IO PE3YyJIbTaTaM IMPOBEAEHHOTO SKCIIEPUMEHTA.

MertanpenMeTHbIe pe3yJbTaThl 00yUCHUS

Yyammiics T0mKEH ymems.

OTpeNeIIsATh, UCXOJs U3 y4eOHOU 3amauu, HEOOXOAMMOCTH HUCIOJIh30BaHUS
HaOJTIO/ICHUS WJIK DKCIIEPUMEHTA.

Tema 3. Hemerassl (25 +1p.u.=26 u)

OO6mrast XxapakTepuUCTUKa HEMETAJUIOB: MojiokeHue B llepmoamueckoi
cucteMe xumudeckux anemeHtoB J[. U. MeHneneeBa, 0COOEHHOCTH CTpPOEHUS
aTOMOB, JIEKTPOOTpULIATeTbHOCTH (D0) Kak Mepa «HeMeTaIMYHOCTHY, pan D0.
Kpucraminueckoe CTpOEHHME HEMETAUIOB — IPOCTBIX BEMIECTB. AJITOTPOIIHS.
@u3nuecKkue CBOMCTBA HEMETAIOB. OTHOCHUTENBHOCTh MOHSATHUM «METaD» U
«HEMETaJ.

Bomopon. Ilonoxenune Bomopona B Ilepuonndeckod CUCTEME XUMHYECKHX
anemeHToB JI. . MenneneeBa. CTpoeHHe aTomMa M MOJIEKYJbl. Duznyeckue u
XMMHUYECKUE CBOMCTBA BOJOPO/IA, €T0 MOJYYECHUE U TPUMEHEHHUE.

Bona. Ctpoenue monekynbel. Bogopoanas xumuueckass CBsi3b. Du3MUeCcKue
CBOMCTBa BOJABL. AHOMaNIMM CBOWMCTB BOAbI. ['mapodunbHbie u ruApodOOHBIE
BEIIECTBA. XHMMHUYECKHE CBOMCTBAa BOJbl. KpyroBopor BOIbI B TMPHUPOJE.
Bonmoounctka. Aospanusi Boabl. bbiToBble (QMIBTpBl. MuUHEpalbHBIC BOJIBI.
JluctunnupoBaHHasi BOJIa, €€ MOJYUY€HUE U PUMEHECHUE.

O01mas xapakrepucTuka rajorenoB. Ctpoenue atomoB. [IpocTbie BeliecTBa u
OCHOBHBIE COECAMHEHMS TaJIOT€HOB, WX CBOMCTBA. KpaTkuwe cBeneHus o XJope,
opome, ¢Tope u mome. [IpumeHeHne TalOT€HOB W UX COCIWHEHUN B HAPOJIHOM
XO3MCTBE.

Cepa. Ctpoenue aroma, aJuIOTPOIHS, CBOMCTBA M MIPUMEHEHNE POMOMYECKOM
cepsl. Oxcunpl cepsl (IV) u (VI), ux nonyuyenue, cBoiicTBa u npuMmeHenue. CepHast



KHCJIOTA U €€ COJIU, UX TPUMEHEHHE B HAPOIHOM X03s1icTBeE. [[pon3BoaCcTBO cepHOt
KHUCIIOTHI.

A30t. CTpoeHHe aToMa U MOJIEKYJIbl, CBOMCTBA MPOCTOTO BEIIECTBA. AMMHUAK,
CTpO€HHUE, CBOMCTBA, MOJIyueHHe U npuMeHenune. Cojii aMMOHUS; UX CBOMCTBA U
npumenenue. Oxcunpl azota (II) u (IV). AsoTHas kuciora, ee CBOICTBa U
npumeHenue. HutpaTtel W HUTpUTH, TpobiemMa HUX COAEp)KaHUA B
CEJIbCKOXO3SIICTBEHHOM NMPOAYKIIMU. A30THBIE YA0OpEHHUS.

®ochop. CtpoeHue aToma, aIOTPOMHsI, CBOWCTBA OEIIOTO W KPaCHOTO
dochopa, nx npumererue. OcHOBHbIE coeawHeHUS: okcuna docdopa (V) u
oprodocdopHas kuciota, pocdartsl. DochopHbie yI0OpEHUSI.

Yraepon. CtpoeHue aroma, aJIOTPONHS, CBOACTBA  MOIUDUKAIUH,
npuMmenenue. Oxcuabl yriepoaa (II) m (IV), ux cBoiicTBa UM NPUMEHEHHE.
KapOoHatbl: KaJIbIUT, COMIA, MOTAlll, UX 3HAYEHUE B IPUPOJIE U KU3HHU YEIIOBEKA.

Kpemunii. CtpoeHne aTtoma, KpUCTAIMYECKHI KPEMHHI, €ro CBOWCTBA U
npumenenue. Okcun kpemuus (IV), ero npupoanbie pa3HOBUIHOCTH. CUITMKATHI.
3HaUeHUE COEAVMHEHUM KPEMHHUSA B JKMBOM W HexuBoW mpupone. [lonsrtue o
CUJIMKATHOW MPOMBIIUIEHHOCTH.

JeMmoncTpanun. O6pasiibl raJIoreHOB — MPOCTHIX BellecTB. BzaumoaeiicTue
raJIorTeHOB C HAaTpHUEM, C aJIOMUHHEM. BbITeCHEHUE XJIOpOM OpoMa Wi Hhoja U3
pacTBOpoB HX coisieil. B3aumoneiicTBue cepbl € MeTallaMd, BOJOPOJAOM U
KUCJIOpoaoM. B3anmoneicTBre KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJBIO.
[TornomieHue yriieM pacCTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBIeHUE MeU U3
ee okcuaa yriem. OOpasubl NPUPOAHBIX COEAUHEHUM XJiopa, cepbl, (ocdopa,
yriepoaa, kpemausi. O0pasiibl BaXKHEUIINX JJIsl HAPOJAHOTO X035UCTBA CYIb(aToB,
HUTPATOB, KapOOHATOB, (pochaToB. OOpa3Lkl CTEKIA, KEPAMUKH, IIEMEHTA.

Jladoparopubie onbiThbl. 20. [Tomydenue m pacmosHaBanue Bojopona. 2L
HccnenoBanre  MOBEPXHOCTHOTO — HATsSKEHHMs  BoAbl. 22,  PacTBopeHue
NepMaHraHata Kajlus WIM MEIHOro Kymopoca B Boxae. 23. I'mapartauus
ob6e3BokeHHOTO cyabdara meau (M). 24. U3roToBiieHHE TUIICOBOTO OTIIeYaTKa. 25.
O3HaKOMIIEHHE C KOJUIEKITHEH ObITOBBIX PMIBTPOB. 26. O3HAKOMIIEHHE C COCTAaBOM
MUHEpanbHOW BoAbl. 2Z/. KauecTBeHHas peakids Ha TaJOTCHHUI-UOHBL 28.
[Tonyuenne u pacno3HaBanue kuciaopoaa. 29. 'opeHue cepbl Ha BO3AYXE U B KUC-
nopoae. 30. CpoiicTBa pa3baBieHHOU cepHOM KucIOThL. 3l M3yueHue CBOWMCTB
ammuaka. 32. Pacno3naBanue cosedt ammonus. 33. CoiicTBa pa30aBlICHHOM
a30THOM KUCIOTHI. 34. B3anmoecTBue KOHUEHTPUPOBAHHON a30THOM KHUCIIOTHI €
Mmenpto. 35. I'openue ocdopa Ha Bo3ayxe u B kuciopojne. 36. Pacno3naBanue
dbocdaros. 37. ['openne yris B kucimopose. 38. IlomydeHue yroabHONU KUCIOTHI U
nuzyueHue ee cBorcTB. 39. [lepexon kapOoHaToB B ruapokapooHatsl. 40. Paznoxe-
Hue rugpokapOonata Hatpus. 41 [lonyueHrne KpeMHEBOM KUCIOTHI U U3YYEHHUE €€
CBOMCTB.

[IpeameTHBIC pE3yNbTaTHl OOYICHUS

Yuammiics T0mKEH ymems.

WCIIOJB30BaTh MPU XAPAKTEPUCTUKE METAIIIOB U UX COCAMHEHUN TMOHSITHS:
«HEMETAJUIbD, «TAJIOT€HbI», «aJUIOTPOIHBIE BUIOU3MEHEHUSD, «KECTKOCThH BOJIBDY,



«BpPEMEHHAsi JKECTKOCTh BOJIBI», «IOCTOSIHHASI J>KECTKOCTh BOJIBD», «OOIIas
’KECTKOCTh BOJIBI»;

JaBaTh XapaKTePUCTHUKY XUMHYECKUX JJIEMEHTOB-HEMETA/IOB (BOIOpO/A,
rajoreHoB, KHCJIOpOJa, cephl, azora, ¢docdopa, yriepoaa, KpeMmMHHUS) MO HUX
nojokeHurw B Ilepumoguueckont cucreMe XumMudeckux oanemeHtoB . H.
MeHnneneeBa (XMMHUUYECKHUW 3HAK, TMOPSIKOBBIM HOMEp, TMEpHOJ, Tpymia,
NOATPYIIa, OTHOCUTENIbHAS aTOMHAs Macca, CTpOeHUEe aToma (3aps siapa, YUCIIo
MPOTOHOB W HEUTPOHOB B sjpe, OOIIee YUCIO DICKTPOHOB, paclpeneicHue
AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM), POCTOE BEIIECTBO, (hOpMyIia, HA3BaHUE U
THUI BBICIIIETO OKCUJIA U TUAPOKCHUIA, GopMyJia U XapakTep JETy4ero BOAOPOIHOTO
COCJIMHECHUS );

Ha3bIBAThb COCMHEHMS HEMETAIIJIOB U COCTABIISATh UX (DOPMYIIBI 11O HA3BAHUIO;

XapaKTepHU30BaTh CTPOCHUE, 00IIME (PU3NYECKHE U XMMUYECKHE CBOWCTBA
MPOCTHIX BEIIECTB-HEMETAIIIOB;

OOBSICHATH  3aBUCUMOCTb  CBOMCTB (WJIM TIPEJCKa3bIBaTh  CBOMCTBA)
XUMHUYECKUX JJIEMEHTOB-HEMETANIOB (paguyc, HEMETANIMYEeCKHe CBOMCTBA
3JIEMEHTOB,  OKHMCJIMTEJIbHO-BOCCTAHOBUTEJIbHBIE CBOWCTBA  DJJEMEHTOB) U
00pa3yeMbIX UMU COSAUHEHUM (KMCIIOTHO-OCHOBHBIE CBOMCTBA BBICIIIUX OKCHIOB H
TUJPOKCHUJIOB, JETY4YuX BOJIOPOJIHBIX COCJIMHEHUH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT mojiokeHus B [leproanueckoit
cucTeMe Xxumuueckux aneMeHToB /1. M. Menaeneena;

OIMCBHIBATh OOIIME XHUMHYSCKHE CBOMCTBA HEMETA/UIOB C ITOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOI0 UM POJHOTO) SI3bIKA U SI3bIKA XUMUH;

COCTaBJIATH MOJICKYJISIDHBIE  YpPaBHEHHUS  peaKIUi, XapaKTEPHU3YIOIIUX
XMMHUYECKUE CBOMCTBA HEMETAIJIOB M UX COCIWHEHUW, a TAKXE DBJIECKTPOHHBIE
YpaBHEHHUS MPOLIECCOB OKHCJICHUS-BOCCTAaHOBJICHUSI,; ypaBHEHHUS
AJIEKTPOJIMTUYECKON JTUCCOIMAIIMU; MOJEKYJISPHBIC, TOJHBIE U COKpAICHHbIC
MOHHBIC YPABHEHHMS PEAKIIUM C yUaCTHEM DJICKTPOIUTOB;

yCTaHABJIMBaTh MPUYMHHO-CJICICTBEHHBIE CBSI3M MEXKIYy CTPOCHHMEM aToMma,
XUMHYECKOM CBSI3bIO, THUIIOM KPUCTAJIMUYECKOM PEIIETKM HEMETaUIOB W HUX
COCAMHEHUH, UX OOIMMUMH (HU3NISCCKIMHU U XUMHUECCKUMH CBOMCTBAMU;

ONKCHIBATh XMMHYECKHE CBOWMCTBA BOJIOPOJA, TaJIOTEHOB, KUCIOPOAA, CEPHI,
azota, Qocdopa, rpadura, amMaza, KpeMHUS U HX COCIUHEHHH C TTOMOIIBIO
€CTEeCTBEHHOTO (PYCCKOI0 UM POJHOIO) SI3bIKA U SI3bIKA XUMUH;

OTMMUCBHIBATh CMOCOOBI  YCTPAHEHHMS KECTKOCTH BOJBl W  BBITIOJHATH
COOTBETCTBYIOLIUN UM XUMUYECKAUN SKCIIEPUMEHT;

BBITIOJTHATh, HAOMIOMaTh W ONUCHIBATH XUMHUYECKUN OKCIEPUMEHT 10
pacno3HaBaHUI0 MOHOB BOAOPOJAa U aMMOHMS, Cyib(par-, kapOo- HaAT-, CUJIMKAT-,
dbocdar-, xaopua-, OpoMuI-, HOAUA-UOHOB;

AKCIIEPUMEHTAJIbHO HCCJICIOBATh CBOMCTBA METAUVIOB M WX COEJAMHEHH,
pelaTh SKCepUMEHTalIbHbIE 3aaun o TeMe «Hemeramibny;

OMUCHIBATh XUMHYECKUU SKCIIEPUMEHT C MOMOIIBI0 €ECTECTBEHHOTO (PYCCKOTO
WJIU POJIHOTO) SI3bIKA U SI3bIKA XUMHUH;

MPOBOJIUTh PACUEThl MO0 XUMHUYECKHM (opMyliaM W YpaBHEHHSIM PEaKIIHii,
MPOTEKAIONIUX C YYACTUEM HEMETAJIOB U UX COCAUHECHUMU.



MeTtanpeameTHbIe pe3ynabTaThl 00yueHus Y yauuiics

JOJKEH yMemb.:

OpraHU30BbIBaTh y4eOHOE B3aMMOJICUCTBHE B TpymIme (pacrupeaeisTh poJ,
JIOTOBApUBATHCA JIPYT C IPYTOM U T. 11.);

IpeaBUAETH (IPOTHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUMN;

MOHUMAaTh MPUYUHBI CBOETO HEYyCleXa U HaXOJUTh CIIOCOOBI BBIXO/AA U3 ATOM
CUTYyaluu;

B IMAJIOTE C YUYUTEJIEM YUUTHCS BbIpaOaThIBATh KPUTEPUHU OLIEHKH U
ONPEENATh CTENEHb YCIIEITHOCTH BBIIOJIHEHUS CBOEH pabOTHI M pabOThI BCEX,
MCXO/ISl U3 UMEIOINXCS KPUTEPUEB, COBEPLIEHCTBOBATh KPUTEPUH OLIEHKHU U
IIOJI30BATHCS UMHU B XOJI€ OLIEHKHU U CAMOOLICHKH!; OTCTAauBATh CBOKO TOUKY 3pECHMUS,
apryMeHTHUpYs €€; MOATBEPKIATh apryMEHThI (PaKTaMu; KPUTUYHO OTHOCUTBCS K
CBOEMY MHEHMIO; CIIyIIaTh APYTUX, IBITATHCSA IPUHUMATH APYTYIO TOUKY 3PEHUS,
OBITh TOTOBBIM U3MEHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATh pedepat 1o onpeneacHHon Gopme; OCYLIECTBIATh

KOCBEHHOE Pa3JEIUTEIbHOE J0KA3aTEIbCTBO.

Tema 4. IIpakTukym 2. CBOMCTBa COCAUHECHUI HEMETAIIOB

(39)

1. Pemenue »skcrnepuMeHTanpHBIX 3amad 1o Teme «lloarpymma
raJloreHoB». 2. PemeHue skcrepuMeHTanbHBIX 3agad 1o teme «lloarpymnma
kucnoponay. 3. [lomydyenne, coOupanue u pacro3HaBaHUE Ta30B.

[IpeameTHbIE pe3ynbTaThl 00YUEHUS

Yyammiics T0mKEH ymems.

oOpamiatbcsi € Ja0OPATOPHBIM  OOOpPYAOBAHMEM M  HarpeBaTEIbHBIMU
npudopamMu B COOTBETCTBHUHM C NMPABUIIAMU TEXHUKU O€30I1aCHOCTH;

HaONoAaTh 32 CBOMCTBAMHM HEMETAJUIOB MU MX COEIMHEHHH U SBJICHUSIMH,
IIPOUCXOIAIINMU C HUMU;

ONMCBIBATh XUMHUUYECKHI 3KCIIEPUMEHT C IIOMOIIBK ECTECTBEHHOIO (PYCCKOIO
WJIM POJHOTIO) SI3bIKA U SI3bIKA XUMUHU;

Jie1aTh BBIBOJIBI 10 PE3YyJIbTaTaM IIPOBEACHHOTO DKCIIEPUMEHTA.

MeTtanpeameTHbIe pe3yiabTaThl 00yUeHUs

Yuammiics T0IKEH ymems.

OTIpeAENATh, UCXOAA M3 Y4eOHOM 3anadyu, HEOOXOAMMOCTh HCIIOIb30BaHUS
HAOJIIOICHUS WJIA SKCIIEPUMEHTA.

Tema 5. O0001mIeHHe 3HAHMI 10 XMMHUH 32 KYPC OCHOBHOM

KoJbI. [loaroroBka K rocy1apcTBeHHOM UTOT0BOM aTTECTALMHU

(THA) (104 +2p.u.=124.))

Ilepuonnueckuit 3akoH u Ilepuoanueckas cucremMa XHUMHUYECKUX
aneMeHToB JI. M. MenneneeBa. @PuU3MYECKUN CMBICH IOPSAIKOBOIO HOMeEpa
3JIEMEHTAa, HOMEPOB IE€PUOAA M TPYIIbl. 3aKOHOMEPHOCTH HM3MEHEHUsI CBOWMCTB
AJIEMEHTOB M MX COENMHEHUM B MEPHOJAX WM IPYIIAX B CBETE NPEACTABICHUN O
CTPOEHUHU aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoanueckoro 3akoHa.

Buapl xuMHu4eCcKuX CBSA3€U U THUIBI KPUCTALIMYECKUX PEIIETOK. B3auMocBs3b
CTPOEHHUS U CBOMCTB BELIECTB.



Knaccudukanys XxuMAYecKuX peakiuid 1Mo pa3jIudHbIM MPU3HAKaM (YUCIIO U
COCTaB pearupyromux u 00pa3yromuxcs BEIIECTB; HATUYKUE IPaHUlLIbl pa3jiena ¢as;
TEII0BOM 3(DPEeKT; M3MEHEHHE CTENEeHEeHl OKHUCICHHUS aTOMOB; HCIOJIb30BAaHUE
Karaau3aTopa; HampaBiieHue npoTekaHus). CKOpoCTh XMMHUYECKUX pPEaKIUd U
dakTopsl, BiMstonme Ha Hee. OOpPaTUMOCTh XUMHUYECKHX PEAKIUN U CHOCOOBI
CMEILIEHUS] XUMUYECKOTO PABHOBECHS.

[IpocTeie u crokHBIE BEMIECTBA. MeTaibl 1 HeMeTaIUbl. [ eHeTuuecKre pspl
MeTajula, HeMeTayla W HepexoJHoro wmeramwia. OKCHIbBI MW THAPOKCHIBI
(ocHOBaHHUA, KHUCHOTHI, am(pOTepHbIE TUAPOKCHIBI), coau. Mx cocras,
KIaccupuKanus U 0o0ImKe XUMHYECKHEe CBOWCTBA B CBETe TEOPHHU
AIEKTPOIUTUUECKON TUCCOLUALUY.

JIM4HOCTHBIE pe3yabTaThl 00yUYEHUs

Yyanmiics TOMKEH:

3Hamb W NOHUMAMb. OCHOBHBIE HUCTOPUYECKUE COOBITHS, CBA3aHHBIE C
pPa3BUTHEM XUMHUHU U OOINECTBA; JOCTHKEHHUS B OOJACTH XMMHUHU U KYJIbTYypHbIE
Tpaauluu (B YAaCTHOCTH, HAay4YHbIC TPAJAMIIMHM) CBOCH CTpaHbI, OOIIEMHPOBBLIE
JIOCTHKEHHSI B 00JIaCTH XMMHH; OCHOBHBIE MPUHIIUIBI U MPaBUJIa OTHOIICHHS K
IpUpOJIe; OCHOBBI 30pOBOr0 o0pa3a JKM3HHM M  3J0pOBbecOEperarnmx
TEXHOJIOTHI; TpaBWJIa TMOBEJICHHS B YPE3BBIYANHBIX CUTyalUAX, CBSA3aHHBIX C
BO3JICHCTBUEM PA3JINYHBIX BEIIECTB; OCHOBHBIE MPaBa U 00sI3aHHOCTHU TPakTaHHA
(B TOM 4uCle y4Yallerocs), CBSI3aHHbIE C JIMYHOCTHBIM, MPO(PECCUOHAIBHBIM U
KU3HEHHBIM CaMOOIPEJEICHUEM; COLMAIBHYI0 3HAYUMOCTh U COJEpKaHUe
npodeccuii, CBI3aHHBIX C XUMUEH;

UCNbIMbIEAMb: YYBCTBO TOPJOCTH 3a POCCUMCKYI0 XMMHUYECKYIO HAyKy H
YBKEHHUE K UCTOPUU €€ PA3BUTHS; YBAKCHHUE U MPUHATUE JOCTH)KEHUN XUMHUU B
Mupe; JI000Bb K MPHUPOAE; YBAXKEHUE K OKPYKAIOIMUM (YUYalIUMCS, YUUTENSIM,
POAMTENSIM U JIp.) — YMETh CIylIaTh W CIbIIATh MapTHEpa, MpU3HaBaTh MPABO
KQXJIOTO Ha COOCTBEHHOE MHEHHE, IPUHUMATDH PEIICHUS C YUYE€TOM MO3HUINI BCEX
YYaCTHUKOB; YYBCTBO MPEKPACHOTO U ICTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTBA
C  MHPOM  BEHNIECTB M WX  [PEBPAIICHHUII; CaMOyBaXX€HUE U
HIMOLIMOHAJIBHO-TIONOKHUTEILHOE OTHOLIIEHHE K ce0e;

NpuU3HAasamy: NEHHOCTh 3/I0POBbs (CBOET0 U JPYTUX JIOJEH ); HEOOXOAMMOCTh
CaMOBBIPaXEHHUS, CAMOpEeANIU3al[M1, COLMATBLHOIO MPU3HAHMS;

0CO3HABamv. TOTOBHOCTh (WJIM HErOTOBHOCTh) K  CaMOCTOSITEIbHBIM
MOCTYIKaM U JIEUCTBUSAM, OTBETCTBEHHOCTh 3a UX PE3YJIbTaThl; TOTOBHOCTh (MJIU
HETOTOBHOCTh) OTKPBITO BbIpakaTh M OTCTaWBaTh CBOK MO3UILMI0 U KPUTHUYHO
OTHOCHUTBCS K CBOUM TOCTYIKaM;

npos6aamyb. SKOJOTUYECKOE CO3HAHUE; I00pOKeNnaTelIbHOCTh, JOBEpUE H
BHUMATEJIbHOCTh K JIIO/SIM, TOTOBHOCTh K COTPYJHUYECTBY U APYKO€, OKa3aHUIO
MIOMOIIIY TeM, KTO B HEeW HY>KJIaeTCs; 0000IIEHHBIN, YCTOMUUBBIA 1 N30UpaTEIHHBIN
MO3HABATENIbHBIN MHTEPEC, NHUIIMATUBY U JIIOO03HATEIHLHOCTh B U3YUCHUU MHPA
BEIIECTB U PEAKIUI; HEICYCTPEMIIEHHOCTh U HACTOWYHUBOCTD B JOCTHKECHUU LIEJIEH,
TOTOBHOCTh K TPEOJOJICHUIO TPYAHOCTEH; YOEXKIACHHOCTh B BO3MOXKHOCTHU
MO3HAHUS LPUPOJIbI, HEOOXOAMMOCTH Pa3yMHOTO HCMOJIb30BAHUS TOCTHKEHUIM
HAyKW U TEXHOJIOTUH IS pa3BUTHUS OOIIECTBA;
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yMemb: yCTAaHABIIMBATh CBA3b MEXK/Y LI€JIbI0 U3YUYEHUSI XUMUH U TEM, JJISl UETO
OHA OCYHIECTBJISETCS (MOTHMBAMH); BBIMOJHATH KOPPUTHUPYIOIIYIO CaMOOILICHKY,
3aKJTI0YAIONTYIOCS. B KOHTPOJIE 3a MPo-



[IECCOM M3YYEHHUSI XUMUHU U BHECEHUU HEOOXOIUMBIX KOPPEKTHBOB, COOTBETCTBYIOUIHMX 3TArlaM U
croco6aM M3y4eHHs Kypca XUMUU; BBIIOJIHATH PETPOCIIEKTUBHYIO CAMOOILICHKY,
3aKJIFOYAIOIYIOCS B OLIEHKE IIPOLIEcca U pe3ysibTaTa U3yuyeHusl Kypca XMMUHM OCHOBHOM ILIKOJIBI,
MO/IBEZICHUU UTOTOB HA OCHOBE COOTHECEHMS 1IEJIEN U pe3yIbTaTOB; CTPOUTh KU3HEHHBIC U
npodeccuOHaIbHBIE TUIAHBI C YYETOM KOHKPETHBIX COLMAIbHO-UCTOPHUECKUX, TIOJTUTHIECCKUX U
SKOHOMMYECKUX YCIIOBUI; OCO3HABATh COOCTBEHHBIEC LIEHHOCTH U COOTBETCTBUE UX
IIPUHUMAEMBIM B JKU3HM PEIICHUSM; BECTH JAUAJIOT HA OCHOBE PaBHOIIPABHBIX OTHOUIEHUN U
B3aUMHOTI'0 YBa)KEHUS; BBIJCIISITh HPDABCTBEHHBIN aCIEKT [TOBEACHUS U COOTHOCUTD MTOCTYIKU
(cBOM M ApYyTUX JIO/IEH) U COOBITHS C IPUHATHIMU STHYECKUMHU HOPMaMHU; B TPEIEIax CBOMX
BO3MOKHOCTEHN MPOTUBOAECHCTBOBATh ACHCTBUAM U BIUSAHUAM, MPEICTABISIOIINM YIPO3Y KU3HH,
3JI0POBBIO U 0€30MaCHOCTHU JIMYHOCTH U OOILECTBA.

3. TemaTnueckoe njanupoBaHue 8-9 kiacc

TemaTnueckoe mianuposanue(8 kiaacce)

Ne TeMbI Haseanue Temsl, pa3aena, riiaB
KomnnuectBo yacos
Bcero | BocnuTarenbHbie aClIeKThI

Brenenue 5 1.2.3.45.6.7.8.9.10.11

2 ATOMBI XUMHUYECKHUX 10 1.2.3.4.5.6.7.8.9.10.11
DJIIEMEHTOB

3 ITpocTele BelecTBa 8 1.2.3.4.5.6.7.8.9.10.11
CoenuHeHnss XUMAYECKUX 10 1.2.3.4.5.6.7.8.9.10.11
3JICMCHTOB

5 W3meHeHM, 16 1.2.3.4.5.6.7.8.9.10.11
MPOUCXOAAIIHNC C
BeUI€ECTBAMHU

6 PactBopenue. PacTBopaL. 22 1.2.3.4.5.6.7.8.9.10.11
CBoiicTBa pacTBOpPOB
AJICKTPOJIUTOB
UTOTO 68 1.2.3.4.5.6.7.8.9.10.11

TemaTnueckoe mianupoBanmne(9 kiaacce)

Ne YPOKOB Hazpanwue pasaciia, riaB KoanuectBo yacos

Bcero BocmnurarensHble aCIEKTHI

1 Bsenenne. OO0mas 9 1.2.3.4.5.6.7.8.9.10.11
XapaKTepUCTHKA XUMHUYECKUX




DJIEMEHTOB M XHUMHYECKHX
peakun

[lepnoauueckuii 3aK0H U
Ilepnoguyeckas cucrema
XUMHYECKHX raemenToB 1. H.
Menaeneena

MeTtamisl

19

1.2.3.45.6.7.8.9.10.11

HemeTtamisl

23

1.2.3.45.6.7.8.9.10.11

OpFaHI/I‘{eCKI/Ie BCHICCTBA

11

1.2.3.45.6.7.8.9.10.11

gl Bl W DN

O600u1IeHNe 3HaHUH 110
XUMHH 32 KypC OCHOBHOMN
IIKOJIBI.

1.2.3.45.6.7.8.9.10.11

6 Hroro

68

COI''TACOBAHO
[IpoToKoJ 3ace1aHusi METOIMIECKOTO
00BbEIMHEHUS yunuTeNel OnoJIoruuy,

XUMHH, Teorpapuu

oT 2021r. Nel
Pyk. MO MAOY COLIII Nell
ITomoBa C.B.

COI'JTACOBAHO
3aMECTHUTEIb IUPEKTOpa
1o yueOHO-MeToInYecKoil paboTte

H.B.CkoBopoja

2021r.
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