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COAEP)XAHUE ITPOI'PAMMBbI
8 xiacc (2 4 B Heelto, Beero 68 u)
BBEJIEHUE (6 4acos)

[Ipenmer xumMuu. Meroapl MO3HAHHUS B XHUMHH: HAONMIOJIEHUE, SKCIEPUMEHT,
MojenupoBanue. VICTOYHWUKM XUMUYECKOM WHpOpManuM, €€ TMOoNydeHue, aHaiu3 |
MPEJICTABIICHUE €ro pe3ynbTaroB. lloHATHE O XHMHUYECKOM J3JIeMEHT U (opMax ero
CYIIECTBOBAHMSI: CBOOOJIHBIX aTOMaX, MPOCTHIX M CIOKHBIX BellecTBax. [IpeBpalieHus BemecTs.
OTauyre XUMHUYECKUX PEaKIUui OT (hU3MYECKUX SBICHUU. Polb XUMHUM B KU3HHM YeIOBEKa.
Xemodumus u xemopobus. Kparkue cBefieHHs N3 HCTOPUN BO3HUKHOBEHHS U Pa3BUTUS XUMUHU.
Ponb oTeuecTBEHHBIX YYEHBIX B CTAHOBIICHMM XHMHUYECKOW Hayku — paborei M. B.
JlomonocoBa, A. M. byrmneposa, [.MI. MeHnneneeBa. XuMUYEeCKass CHMBOJIMKA. 3HAKHU
XUMHYECKUX JIEMEHTOB M MPOMCXOXKICHUE MX Ha3BaHWU. Xummuueckue GopMyiibl. MHIEKCH U
kodpdurmentel. OTHOCUTENBHBIE aTOMHAas W MOJEKyIspHas macchl. [IpoBeneHue pacueTos
MacCOBOU JIOJM XUMHYECKOT0 dJIEMEHTa B BEIIECTBE HA OCHOBE ero ¢opmynsl. [lepuomnueckas
cucrema xumudeckux snemeHtoB [[. M. MenpgeneeBa, ee CTpyKTypa: Majible U OOJBIIHE
MepHoAbl, TPynnbel U noArpynnbl. [lepumonmyeckass cucremMa Kak CIPAaBOYHOE IOCOOHME IS
TIOJTYYCHUS CBEJICHUI O XUMHYECKHX JIEMEHTaX.

JemoHcTpanuu.

1. Mogenu pa3nu4HbIX TPOCTHIX U CIOKHBIX BEIIECTB.

2. Komiekuust CTEKISTHHON XUMUYECKOM TOCYIbI.

3. Konnekuust MaTepuaioB U U3JENUN U3 HUX HA OCHOBE AJIIOMUHUA.
4.B3anmoieicTBHE MpaMopa ¢ KUCIOTON U TIOMYTHEHHE U3BECTKOBOU BOJIBI.
JlaGopaTOpHBIE OIBITHI.

1. CpaBHEHUE CBOMCTB TBEPABIX KPUCTAIIMYECKUX BEIIECTB U PACTBOPOB.

2.CpaBHEHHE CKOpPOCTH MWCHApEHHs BOIBI, OJEKOJIOHA U JTUJIOBOIO CIHPTAa C
¢bubTpoBaNIbHON Oymaru.

[IpakTuyeckue paboOTHI.

1. TlpaBuna TeXHUKU O€30MACHOCTH MpPH padoTe B XUMHUYECKOM kKabuHere. [Ipuemsl
oOpaireHust ¢ 1abopaTopHBIM 000PYIOBAHUEM M HAarpeBaTEIbHBIMU IPUOOpaMHU.

[IpenmeTHbIe pe3ynbTaThl 00yUEeHUS

VYyamuiics y3HaeT: NmpeaMeTbl HU3yYEHUs €CTECTBEHHOHAYYHBIX AMCIUIUIMH, B TOM
yucne xumun; xumuaeckue cumBonbl: Al, Ag C, Ca, Cl, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si,
Zn, X Ha3BaHUS U IPOU3HOLIECHUE.

VYvyamuiicss Hay4uTCs:



[J nCHonb30BaTh IMPU XapaKTEPUCTUKE BEILECTB IOHATHS: «aToOM», «MOJEKYJay,
«XUMHYECKHUH 3JIEMEHT», «KXMMUYECKUM 3HAK, WM CUMBOJI», «BELIECTBOY, «IIPOCTOE BEIIECTBOY,
«CIIO)KHOE BEIIECTBOY», «CBOWCTBA BELIECTBY», «XUMHUUECKUE SBICHUS», «(PU3HUECKUE SBICHU,
«K03((DULIMEHTBD», «HUHIEKCh», «OTHOCHTEJIbHAs aTOMHAas Macca», «OTHOCUTENIbHas
MOJICKYJISIpHAs Macca», «MaccoBas JOJII 3JEMEHTay; oOpamarkcst ¢ JabopaTOpPHBIM
00OpyZOBaHHMEM U HarpeBaTelIbHBIMM IMPHOOpaMM B COOTBETCTBHUHM C MpPaBUJIAMU TEXHUKHU
0€30I1acCHOCTH; BBINOJHITH MPOCTEHINE MPUEMBbl paboThl ¢ JaOOPATOPHBIM O00OPYAOBAHUEM:
71a00paTOpHBIM MITaTHBOM;CITUPTOBKON; KIacCU(UIIMPOBATh BEIIECTBA 110 COCTaBY Ha MPOCTHIE
U CIOXHBIE; pa3nuyaTh: Tejda M BEIIEeCTBA; XUMHYECKUH 3JIEMEHT M NPOCTOE BEILIECTBO;
OIUCHIBaTh: (POPMBI CYLIECTBOBAHMSI XMMHUYECKUX 3JIEMEHTOB (CBOOOJHBIE aTOMBI, IPOCTHIE
BEIIIECTBA, CIIOKHBIC BelIecTBa); TabmuuHyio ¢dopmy lleprnoauueckoil CHCTEMBl XMMHUYECKUX
3JIEMEHTOB; NMOJIOKEHUe 31eMenTa B Tabnune /1. Y, MenaeneeBa, HCIIONb3Ys MOHATHS «IIEPHOI,
«Tpynmna», «rJlaBHasg NOATrpyMma», «mno0o4yHas MOATPYIIa»; CBOWCTBA BEIIECTB (TBEPIbIX,
KUJKHIX, Ta3000pa3HBbIX);

[J  OOBSACHATH CYIIHOCTb XHWMHUYECKHUX SBJICHUH (C TOUKM 3pEHHs] aTOMHO-
MOJICKYJISIPHOTO YY€HUS ) U MX MPUHIUIUAIBHOE OTINYNE OT (PU3HUECKHUX SBICHUM;

U XapaKTCpUu30BaThb: OCHOBHBIC MCTOALI H3YYCHUA CCTCCTBCHHBIX JUCHHUILJIMH
(HabnrofeHne, SKCIEPUMEHT, MOJACIUPOBAHKE); BEHIECTBO IO €ro XHMHYECKOoH (opmyre
COTJIaCHO IUTAaHY: KA4eCTBEHHBI COCTaB, THI BellecTBa (MPOCTOE WM  CIOXKHOE),
KOJIMYECTBEHHBIN COCTaB, OTHOCUTENIbHAS MOJICKYJISPHAsT Macca, COOTHOIICHHE MacC DIIEMEHTOB
B BCHICCTBEC, MAaCCOBBIC OOJIU 3JICMCHTOB B BCIIICCTBC ([[J'DI CJIOXKHBIX BeIJ_[eCTB); pPOJib XUMHUU
(TIOJIOKUTENBFHYIO M OTPHUIIATEIIBHYIO) B KH3HHU YEJIOBEKA, apryMEHTUPOBATh CBOE OTHOIICHUE K
3TOM mpobieme;

[] BBIYMCIIATH OTHOCHUTCIIbHYIO MOJICKYJIIPHYIO MACCY BCHICCTBA M MACCOBYIO JOJIKO
XHUMHUYECKOIr'o 3JICMCHTA B COCITMHCHUAX

[J mpoBOAWTH HAOMIOACHHUS CBOWCTB BEIIECTB U SBICHUM, MPOUCXOIANINX C
BEILECTBAMU,

[ coOmronaTh MpaBWiia TEXHUKH OE30MAaCHOCTH MpPH MPOBEACHUU HAOIIOICHUH U
71a60paTOPHBIX OMBITOB.

MertamnpeamMeTHble pe3yabTaThl 00yUeHHs
VYyamumiics Hay4yuTcs:

[J ompenensTe MpoOJIeMbl, T. €. yCTaHABJIMBATh HECOOTBETCTBHE MEXIY JKEJIaeMbIM H
JIENCTBUTEIbHEIM;

(] COCTaBIATH CIOKHBIN TJIaH TEKCTa;
(] BIaJeTh TAaKUM BHJIOM U3JIOKEHMSI TEKCTa, KaK ITIOBECTBOBAHUE;
[J moJ1 pyKOBOJICTBOM YUYHUTENSI IPOBOAUTE HETIOCPEICTBEHHOE HAOIIOICHHE;

[J mox pyKOBOJACTBOM yuuTenss oOQOPMIIATH OTYET, BKIIOYAIOMIUNA ONHCaHUE
HaOIIOJICHUS, €TO PE3YJIBTATOB, BHIBOJIOB;



] UcTonb30BaTh TaKOM BUJ MBICIEHHOTO (MI€aJIbHOT0) MOJIEIUPOBAHUS, KaK 3HAKOBOE
MoOJIeTpOBaHKe (Ha MpUMepe 3HAKOB XUMHUYECKUX JIE€MEHTOB, XUMUUECKUX (HopMyI);

[] ucronp30BaTh TaKOM BHUJ MaTepUAIbHOTO (MPEIMETHOI0) MOJEIUPOBAHMS, Kak
¢du3nyeckoe MoIeNnMpoBaHue (Ha MpUMepe MOAECTHUPOBAHUS aTOMOB U MOJIEKYIT);

(] mosmy4aTh XUMUYECKYI0 HTHPOPMAIUIO U3 Pa3IMYHBIX UCTOYHHUKOB.

TEMA 1. ATOMbI XUMNWYECKHNX 3JIEMEHTOB (10 gacos)

ATOMBI Kak (opMa CYIIECTBOBAHUS XMMHYECKHX 3JIeMEHTOB. OCHOBHBIE CBEICHUS O
CTpOEHMH aToMOB. Jloka3aTenbCcTBa CIOXKHOCTH CTpoeHust aToMoB. OmbiTel Pesepdopna.
[lnanerapnass moxaenb crpoeHust aroma. CoOCTaB AaTOMHBIX SIAEP: MPOTOHBI, HEHUTPOHBI.
OTtHocuTenbHasg aTOMHasi Macca. B3auMOCBSI3bIIOHATHH «IIPOTOH», «HEUTPOH», «OTHOCUTEIbHAS
aTOMHasg Macca». l3MeHeHne uMciaa TNPOTOHOB B sAape aToMa —oOpa3oBaHUE HOBBIX
XUMHUYECKHUX JJIEMEHTOB. lI3MeHeHHe uunciaa HEUTPOHOB B sjpe aromMa — oOpa3oBaHUE
n3orornoB. COBpEMEHHOE OIpENEICHUE NOHATHUA «XUMHUYECKMM 3eMeHT». M3oTombl Kak
Pa3HOBUJAHOCTH aTOMOB OJHOTO XMMHUYECKOr'0 2JI€MEHTA. DJIEKTPOHbI. CTpOEHHUE JIEKTPOHHBIX
YpOBHEH AaTOMOB XHMHUYECKHX D3JIEMEHTOB ManblXx mepuooB. IloHATHe o 3aBeplieHHOM
3JIEKTPOHHOM ypoBHE. [lepuoanueckas cucrema xumudeckux 3iemeHToB . M. MenneneeBa u
CTpOEHHE aTOMOB, (U3WYECKUH CMBICI IOPSJKOBOIO HOMEpa 3JEMEHTa, HOoMepa TIpyIIIb,
HOMepa mnepuoja. M3meHeHue 4yucia 3JEeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToma
XMMHAYECKOTO JJIEMEHTa -00pa30BaHUE IMOJNOKUTEIBHBIX W OTPHUILATEIBHBIX HOHOB. VIOHBI,
00pa3oBaHHbIE ATOMAaMU METANIOB M HEMETAUIOB. [IpHYMHBI M3MEHEHUs METANIMYEeCKUuX MU
HEMETAJUIMYECKUX CBOMCTB B Iepuogax M rpynmnax. OOpa3oBaHue OMHAPHBIX COEIWHEHUH.
[Tonsatue 06 moHHON cBsizu. CxeMbl oOpa3oBaHUS MOHHOH CBsi3u. B3ammopelcTBHE aTOMOB
JJIEMEHTOB-HEMETAJUIOB MEXIy C000H — o00pa3oBaHHE J[BYXaTOMHBIX MOJIEKYJ IPOCTBIX
BemecTs. KoBalleHTHas HENOIspHas XUMHUYECKash CBA3b. OJEKTPOHHBIE U CTPYKTYPHBIC
¢dopmynbl. B3anmMopeiicTBie aTOMOB HEMETANIOB MEXIy co00ii — oOpa3zoBaHHMe OWHApPHBIX
COECMHEHMI HEMETANIOB. DJIEKTPOOTpHULIaTeabHOCTh. KoBaneHTHas nonspHas cBasb. [lonsaTue o
BAJICHTHOCTH KaK CBOWCTBE aTOMOB OOpa3OBbIBaTh KOBAJEHTHbIE XHWMHUYECKHE CBSI3U.
Cocrasienue GpopMysn OMHAPHBIX COCTMHEHUH MO BaJIEHTHOCTU. HaxokaeHne BaJIEHTHOCTH MO
¢dopmyne OuWHApHOrO coeAMHEHHs. B3anMojneiicTBHMEe aTOMOB METAUIOB MeXay coOoi —
o0Opa3oBaHMe METAUIMYECKUX KpHucTajuioB. [IoHsATHE O MeTamnudyeckol cBsi3u. JleMOHCTpaluu.
Mojenn aTOMOB XUMUYECKUX 3JIEMEHTOB. Ileproanueckas cucreMa XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa (pa3nuuHbie GOpMBI).

JIaGopaTopHBIE OMBITHL.
3. MonenupoBaHue NpuHLIKIA AEHCTBUS, CKAHUPYIOIIETO MUKPOCKOIIA.
4. UsroTtoBieHune Mofeneil MOJIeKysl OMHAPHBIX COSTUHEHUI.

5. HMsroroBieHue  MoOAend, HIUIIOCTPUPYIOLIEH  CBOWCTBA  METAJUIMYECKOU
csi3u.IlpeameTHble pe3yabTaThl 00y4eHUs Y Yalluiicss HayduTCs:

(] WCcronb30BaTh IPU XAPAKTEPUCTUKE AaTOMOB IIOHATHUS: «IIPOTOH», «HEHUTPOHY,
«QIEKTPOH», «XMMUYECKHH DJIEMEHT», «MacCOBOE YHCIO», «U30TOM», «IJIEKTPOHHBIM CIIOW»,
(QHEPreTUYECKUH  YPOBEHb»,  «IJIEMEHTBI-METAIBD),  «BJIEMEHTBI-HEMETAJUIbI»;  IpHU



XapaKTCPUCTUKE BCUICCTB IIOHATHA <«HOHHAsA CBA3b», «HMOHbBI», «KOBAJICHTHAsA HCIIOIAPHAaA
CBA3b», «KOBAJICHTHAA IIOJIApHAsA CBA3b», <«BJICKTPOOTPHUUATCIBHOCTH», «BAJICHTHOCTLHY,
MCTATLIINYCCKas1 CBA3bY,

[ OMUCHIBATH COCTAB M CTPOCHHUE aTOMOB JJIEMEHTOB C MOPSIKOBBIME HOMepamu 1—20
B [lepuoanueckont cucreme xumuyeckux dseMeHToB J1. 1. Menneneesa;

[] COCTaBJISITh CXEMBI PACIPEICICHUS 3JICKTPOHOB IO JJICKTPOHHBIM CIIOSIM B
AMEKTPOHHOM O000J0YKEe aTOMOB; CXEMbl OOpa30BaHUS Pa3HBIX THUIOB XHMHUYECKOW CBS3H
(MOHHOM, KOBaJICHTHOM, METAJUTMIECKOM );

[ OOBACHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XUMHUYECKHX AJIEMEHTOB (3aps10B
Alep aTOMOB, YHCJIA DJEKTPOHOB HA BHEIIHEM JJEKTPOHHOM CJIO€, YHCIO 3aIlOJHIEMBbIX
JJICKTPOHHBIX ~ CJIOEB, pPAaJUYyC aTOMa, JJIEKTPOOTPULATEIBHOCTb, METAUNIMYECKUE U
HEMETaJUTMYeCKHe CBOMCTBA) B MEpUOAax U Tpymmax (riaaBHbBIX moarpynnax) llepuomnueckoii
CHUCTEMBbI XUMHUYECKUX 371eMeHTOB J[. 1. MeHnaeneeBa ¢ TOUKM 3pE€HUS] TEOPUM CTPOCHUS aTOMa;

[] cpaBHHMBaTb CBOWCTBA aTOMOB XWUMHYECKHMX OJJIEMEHTOB, HaXOIALIUXCSA B OJHOM
Iepuosie WIM INIaBHOW moxarpymnmne Ilepuonnyeckoil cucTteMbl XUMHUYECKHX 3ieMeHToB J[. U.
MenpeneeBa (3apsii0B siiep aTOMOB, YKCJIA AJIEKTPOHOB Ha BHEUIHEM 3JIEKTPOHHOM CIJIOE, YUCIIO
3aIIOJIHAEMBIX JIEKTPOHHBIX CIOEB, PaJInyC aTOMA, HIEKTPOOTPULATEIbHOCTD, METAININYECKUE U
HEMETAJUTMYECKUE CBONCTBA);

[J JjaBaTh XapaKTEPUCTUKY XUMHUYECKHX DSJIEMEHTOB IO UX IIOJOXKEHUIO B
[Tepuonuueckoii cucreMe xumudeckux syeMmeHToB J[. M. MenpaeneeBa (XMMHYECKHH 3HAK,
MOPSAKOBBIM HOMEp, NMEPUOM, TPYIIA, NOATPYIINA, OTHOCUTENIbHAs aTOMHAs Macca, CTPOCHUE
aToMa — 3apsii spa, YUCIO MPOTOHOB M HEUTPOHOB B sijipe, OOIIee YUCIO SJICKTPOHOB,
pacnpeziesieHne 3JIEKTPOHOB M0 3JIEKTPOHHBIM CII0SIM);

[l OIIPECACIIATH THUIL XUMHUYECKOHN CBSI3H I10 (I)OpMy'J'IC BCIICCTBA,
U IMPUBOANUTH NPUMEPBI BEHICCTB C PA3SHBIMU TUITAMHA XUMHUYECKOMN CBA3H,

[J xapakTepw3oBaTh MEXaHW3MbI O00pa30BaHUS KOBAJICHTHOW CBs3u (OOMEHHBIN),
HOHHOM CBS3U, METAIUTMUECKOI CBS3H;

[] ycTaHaBIMBaTh NPUYMHHO-CICICTBEHHbIE CBSI3U: COCTaB BEIIECTBA — THII
XHUMHYSCKON CBSI3H;

[J cocTaBnsiTh (hOpMYITbIl OMHAPHBIX COSMHEHUN 110 BAJICHTHOCTH;

[J HaXOJUTh BAJIEGHTHOCTh 3JIEMEHTOB 1O (OpMyJie OMHAPHOTO COSAUHEHUS.
MeramnpeameTHbie pe3yabTaThl 00yUeHUs Y Yalluiicss HayduTCs:

[J ¢popMynupoBaTh TUIOTE3Y MO PEIICHUIO TTPOOIIEM;

[] COCTaBJIATH IUIAH BBIMTOJTHEHUS yqe6H0171 3aa4u, pCHICHUsA HpO6JICM TBOPYECKOI'o 1
IIOMCKOBOI'0 XapaKTEpa, BEIIIOJIHCHHUA ITPOCKTA COBMECTHO C YUUTECIICM,

[] cOCTaBIATh TE3UCHI TEKCTA;



(] BIaieTh TAKUM BHUJOM H3JIOKCHUS TEKCTA, KaK OITMCaHUC,

[J ¥CcTIONb30BaTh TaKOW BUJ MBICIEHHOTO (M1€aTbHOT0) MOJAECIUPOBAHNUS, KaK 3HAKOBOE
MOJIeTTMpOBaHUe (Ha MPUMEPE COCTABJIICHUS CXeM 00pa30BaHUsI XUMUYECKON CBS3H);

[J MCMONb30BaTh TaKOM BHUJ MaTepUAIBHOTO (MPEIMETHOr0) MOJEIMPOBAHUS, Kak
(buzmYecKoe MOJICTMpPOBaHKE (Ha TPUMEPE MOJIEIICH CTPOSHHUS aTOMOB);

TEMA 2. [IPOCTBIE BEHIECTBA (6 9acoB)

[Tonoxenue wmertayioB W HemetauioB B [lepuoanueckoil cucreMe XUMHUYECKUX
sanementoB J[. WM. MengeneeBa. BaxHeilmne mnpocTele BeliecTBa — MeETaLIBl  (JKene3o,
ATIOMUHHUM, KalbI[UH, MarHuii, HaTpwid, Kaimii). OOmme (U3MYECKHue CBOMCTBA METaJIIOB.
Baxneiiimne mpocThie BelIeCTBa-HEMETANUIbl, 0OOpa30BaHHbIE aTOMaMH KHCIOpPOAa, BOAOPOJA,
azora, cepbl, Qocdopa, yriaepoma. Monekynbl MPOCTHIX BEIIECTB-HEMETAIIIOB — BOJOPOJA,
KHCIIOpOJia, a30Ta, rajoreHoB. OTHocHUTeNbHAs MoJeKyispHas Macca. CrocoOHOCTh aTOMOB
XUMHYECKUX JJIEMEHTOB K OOpa3oBaHUIO HECKOIBKUX MPOCTBHIX BEHIECTB — aJIOTPOIIHS.
AnnorponHble  Moaudukanmuu  kuciaopona,  (Gocdopa, omoBa.  MeramuMueckue U
HEMETaJUIMYECKUE CBOWCTBA MPOCTHIX BemecTB. OTHOCHUTENBHOCTh JTOr0 MOHATHSA. YwmcCiio
Asorazapo. KomnuectBo BemectBa. Monb. MomsipHass Macca. MomnsipHbIi 00beM Ta3000pa3HbIX
BemecTB. KpaTHble eIUHHIIBI U3MEPEHHs] KOMUYECTBA BEIIECTBA — MUJUIUMOIb M KUJIOMOIIb,
MUJUTUMOJISIPHAsT W KWJIOMOJISIPHAsE MacChl BEIIECTBA, MIJUTUMOJSIPHBIA W KHJIOMOJISIPHBIN
00beMBl Ta3000pa3HBIX BEMICCTB. PacueTsl C UCHOJIB30BAHUEM TIOHATUN «KOJIUYECTBO
BEIIECTBA», «MOJSIpHAs Macca», «MOJSPHBIH 00bEeM Ta30B», «UUCIO ABOTraapoy.
Hemonctpanun. [lomyuenune ozona. OOpasibl OIOro W CEporo 0JioBa, OEIoro M KpPacHOTO
dbocdopa. Hekoropsie MeTalibl U HEMETAIUIBI C KOIWYECTBOM BemiecTBa 1 Moib. MosIpHBIiA
00BeM ra3000pa3HBIX BEIIECTB.

JlabopaTopHBIE OIBITHI.
6. O3HaKoMJIEHHE C KOJUIEKIINEN METAJIOB.

7. O3HakomJIeHHE C KOJUIeKUMed HemerauioB. lIpeamerHble  pe3ysbTaThl
o0yueHus Y yamuiicss HayquTCs:

[ HCIIOJIb30BAaTh npu XapaKTCPUCTHUKE BCIICCTB IIOHATHUA: «MCTAJLJIBI»,
«IIIAaCTUYHOCTB», (TCITIOMPOBOAHOCTHY, «IJICKTPOIIPOBOIHOCTL», CHEMCTAJJIBID,
«AJUTIOTPOIIUSA», «aJIJIOTPOITHBIC BUAOU3MCHCHUA U MOI[I/I(bI/IKaL[I/II/I»;

[l onuchBaTh IOJOXKEHUE DIIEMEHTOB-METANIOB U  DJIEMEHTOB-HEMETAJUIOB B
[Iepuonnueckoii cucreMe xumuyeckux anemeHToB /. 1. Menneneesa;

0 KJ'IaCCI/I(bI/IHI/IpOBaTB IIPOCTHIC BEIICCTBA HA MCTAJIJIbI U HEMETAJIJIbI, 3JICMCHTHI,

ll OIIPEACIIATE MMPUHAJICKHOCTh HCOPIraHUYCCKUX BCIICCTB K OJHOMY U3 HU3YUYCHHBIX
KJIaCCOB —MCETaJlJIbl 1 HEMCTAJIJIBI,

[J [0Ka3pIBaTh OTHOCHUTEIBHOCTH JEJICHHUS MPOCTHIX BEIIECTB HAa METAUIbl U
HEMETaJLTBL;



[J xapakTepu3oBarh 00mue pu3nyeckue CBONCTBa METAIIJIOB;

O YCTAaHABJIMBATL IMPUYUHHO-CIICACTBCHHBIC CBA3M MCXKAY CTPOCHHEM aroMa U
XHMHYSCKOU CBI3BIO B IMPOCTBIX BEHIECTBAX — MCTAJIJIaX U HEMCTAJLJIaX;

[ OOBSCHATH MHOTOOOpa3ue MPOCTHIX BEHIECTB TaKUM (PAKTOPOM, KakK aJIOTPOIUS;
OIKCHIBAaTh CBOMCTBA BEIIECTB (HA MPUMEPAX MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAIJIOB);

[ coOmromaTh MpaBWJia TEXHUKU OE30MACHOCTH MpPH MPOBEACHUM HAOIIOJICHUN |
71ab0paTOPHBIX OMBITOB;

[ uConb30BaTh MPHU PELIEHUU PACUETHBIX 3a/ad MOHSTHS: «KOJIUYECTBO BEILECTBAY,
«MOJIbY», «IIOCTOSIHHAasi ABOrajpo», «MOJsSpHas Macca», «MOJIIPHBII 00BEM TIa30B»,
«HOpMaJIbHBIE YCIIOBUS;

[l IMPOBOAUTL PACYETBI C MCIIOJIb30BAHUEM MMOHATHI: «KOJIHYECTBO BEIICCTBA»,
«MOJIsIpHad Macca», <<MOJI$IpHLIfI 00BeEM ra3oB», «KIIOCTOAHHAasA ABora):[po».

MertanpeaMeTHbIe Pe3yIbTaThl 00YUSHUS Y YaIIHICS HAYIUTCS
[J coCcTaBIATh KOHCIIEKT TEKCTA;
[J caMOCTOSITENTFHO MCIIOJIb30BaTh HEMTOCPEICTBEHHOE HAOIIO/ICHNE;

[J camocTosTeNhbHO OGOPMIIATH OTYET, BKIIOYAIONIMN OMHCaHWUE HAOIIONCHUS, €ro
pe3y/bTaTOB, BHIBOJIOB;

(] BBIIIOJIHATH MOJIHOE KOMIUIEKCHOE CPaBHEHUE; BBIIIOIHATh CPABHEHUE 110 AHAJIOTUU.
TEMA 3. COEJUHEHHN A XUMWYECKUX 2JIEMEHTOB (14 uacos)

Crenenp okucnenus. CpaBHEHHE CTEIEHU OKHCICHHS M BaJeHTHOCTH. OmpenencHue
CTETIEHU OKHUCIJICHHUS JJIEMEHTOB B OMHApHBIX coeanHeHusix. CocraBieHue Gopmyn OMHAPHBIX
COCIMHEHMM, OOIMMI cmocod mX Ha3BaHWWM. buHapHBIC COCTMHEHHS METAUIOB U HEMETAJIOB:
okcuabl, xuopunbl, cynbdumel u mp. CocraBneHue ux Gopmyn. buHapHBIE coenMHEHUS
HEMETAJUIOB: OKCHJbI, JIETYy4M€ BOJOPOJHBIE COEOUHEHHUS, HUX COCTaB U Ha3BaHUI.
[IpencraBuTenu OKCUIOB: BOJA, YIVICKUCIBIN a3, HeTalleHass u3BecThb. [IpeacraBurenn geTydnx
BOJIOPOJIHBIX COCAMHEHUN: XJIOpOBOJOpoaA M amMmuak. OCHOBaHMs, UX COCTAaB W Ha3BaHUS.
PactBopuMocTs ocHoBanuii B Boze. [lpencraBurenu mienodeil: ruIpOKCUAbI HATPHS, Kaaus U
kanpius. [loHsTe 00 MHAMKATOpaX W KAadyeCTBEHHBIX peaknusx. Kuciorel, mX cocTtaB H
HazBanus. Krnaccudukamust kucnor. lIpencTaBuTeny KUCIOT: CEpHAas, COJsSHAs, a30THas.
[MonsiTreo mkane kucinotHocTu (mikama pH). M3menenue okpacku uuAuKatopoB. Conu Kak
MPOU3BOIHBIE KUCJIOT U OCHOBAHWH, MX COCTaB M Ha3BaHMsS. PacTBOpMMOCTH coiel B BOJE.
[IpencraButenu comeii: xyopua HaTpus, KapOoHat u Qocdar Kambius. AMopdHBIE U
KPUCTAJUIMYECKUE BELIECTBA. MEXMONIEKYISIPHbIE B3aWMOACHCTBUA. THUIBI KPUCTAJUIMUYECKUX
pemeToK. 3aBUCUMOCTh CBOMCTB BEHIECTB OT THIIOB KPUCTAUIMYECKUX PEHIETOK. YHCThIE
BEIECTBA U CMecH. [IpuMepsl KUIKUX, TBEPABIX M Ta3000pa3HbIX cMmeceld. CBOMCTBA YHCTHIX
BEIIIECTB M CMECE U HX cocTaB. MaccoBasi M 00ObeMHasl JOJIM KOMIIOHEHTa cMecH. PacyeTsl,
CBSI3aHHBIE C HCIIOIB30BAHHEM ITOHATHS «JIOJIS. Hemonctparnuu. OOpa3ibl OKCHIOB,
KHUCJIOT, OCHOBaHUW W coiell. MoJenu KpUCTAIUIMYECKUX PELIETOK XJOpUAA HATpus, aliMasa,



okcuga yriepona (IV). KucnorHo-mieno4ynsle WHIMKATOPHI, W3MEHEHHE WX OKPAacKd B
pa3IMYHBIX CpeAax. YHUBEPCAIbHBIM HHIAMKATOP W M3MEHEHHE €ro OKPackd B Pa3IMYHBIX
cpenax. Ikama pH.

JIabopaTopHBIC OMBITHI.

8. O3HaKOMJIEHUE C KOJIJIEKIIUEW OKCHJIOB.

9. O3HaKOMJIEHHE CO CBOWCTBAMH aMMHUAaKa.

10. KauecTBeHHas peakiys Ha YIIEKUCIIbIN Ta3.

11. Onpenenenne pH pacTBOPOB KUCIIOTHI, IIEJT0YU U BOJIBI.
12.0npenenenue pH TMMOHHOTO U 6JI04HOTO COKOB Ha cpe3e IJI00B.
13. O3HaKoMIIEHHE C KOJIJICKITHEN COJEH.

14. O3HakomyIeHHME C KOJUICKIIMEH BEIIECTB C Pa3HbIM THUIIOM KpPHUCTAJUIMYECKON
pemeTku. M3roToBiieHre MOIENIeH KPUCTATUIMYECKUX PEIIETOK.

15. O3HakoMJICHUE c obpasmom TOPHOM MOPOJIbI.
[IpakTuyeckue paboOTHI.

2. HabGmroieHnst 3a M3MEHEHUSIMH, TIPOUCXOJISAIIUMHU C TOPSIIEH CBEUOM, M MX ONMHMCAaHUE
(TomalHuM HKCIEPUMEHT).

3. [IpuroroBiieHHE pacTBOpa caxapa U pacyeT ero MacCoOBOM /101U B pacTBOpE.
[IpenMeTHbIe pe3yabTaThl O0yUEHUs Y YalUics HAYIUTCS

[] MCIIOJIB30BaTh Ipu  XapakKTCPpUCTUKEC BCHICCTB IIOHATHA: «CTCICHL OKHCJIICHHUI),
(BAJICHTHOCTB», «OKCUIABI», «OCHOBAHUSA», KIICIO0YN», KKAUCCTBCHHAA PCAKLUA»), KUHAUKATOP»,
«KHUCIIOTBI», «KHCIOPOACOACPKAIINEC KHCIIOTBI», «6CCKI/ICJ'IOpOI[HBIe KHUCJIIOTBD», <«KHCJIOTHast
cpcaa», «mejiouHas cpcaa», ((HefITpaJIBHaH Cpe€aa», «IKaja pH)), «COJIHN», ((aMOp(l)HI)IC
BCIICCTBaA», (KPUCTATITIMYICCKHUC BCIICCTBA», (KpUCTAJIIINYCCKAA peueTkay, «HMOHHAasA
Kpuctallimdeckad peieTKay, «aToOMHasd  KpUCTAJUIMYECKasA  PCIICTKaA)», «MOJICKYJIApHas
KpUCTATNINYCCKAd PCIICTKA», «MCTAINIMYCCKAsA KPUCTAIUIMYCCKAA pCHICTKA», KCMCCH)),

[ xmaccuuuupoBaTh CIOXHbIE HEOPraHMYECKHE BEIIECTBA M0 COCTaBy HAa OKCH/IBI,
OCHOBAHMSI, KUCJIOTBI M COJIU; OCHOBAHMSI, KUCJIOTBI U COJIU IO PACTBOPUMOCTH B BOJE; KHCIIOTHI
110 OCHOBHOCTH M COJI€P>KAHUIO KUCIIOPOa;

l OMpeaACIATh MPHUHAIIICIKHOCTh HCOPraHMYCCKUX BCIICCTB K OJHOMY M3 HM3YYCHHBIX
KJ1aCCOB

(] (OKCUABI, JIETY4HE BOJOPOJIHBIE COEAMHEHHUS, OCHOBAHUS, KHUCIOTBI, COJIM) IO
hopmyse;

(] onucelBaTh CBOWCTBA OTJAEIbHBIX NpPEICTAaBUTENEH OKCUIOB (HAa NpPUMEPE BOJIbI,
YIJIEKUCIIOrO ra3a, HEralleHOM HW3BECTH), JIETYYMX BOAOPOAHBIX COEIMHEHMH (Ha mpumepe
XJIOPOBOJIOPO/Ia U aMMHaKa), OCHOBaHMH (Ha mpuUMepe THIPOKCUIOB HATPHUS, KA U KaJbLIHS),



KHCJIOT (Ha TpUMEpPE CEPHOM KHUCIIOTHI) W coiield (Ha mpuMepe XJopuja HaTpus, KapOoHaTa
KabIus, pochara KaabIus);

l OIpeaAcIATh BAJICHTHOCTD U CTCIICHL OKHMCJIICHUA 3JIECMCHTOB B BEIIECCTBAX;

[J cocTaBnsATh (hOPMYINIBI OKCHJIOB, OCHOBaHH, KHCIOT U CONed MO BaJCHTHOCTSIM U
CTENEHSM OKHCIIEHHUS DJJEMEHTOB, a TakKe 3apsjaM HOHOB, YKa3aHHbIM B TaOiHIle
PacTBOPUMOCTH KHUCJIOT, OCHOBAHUH U COJIEH;

[J cocTaBisATh Ha3BaHUs OKCHAOB, OCHOBAHMH, KUCJIOT U COJIEH;

U CpaBHUBATb BAJICHTHOCTb U CTCIICHL OKHUCJICHUSA; OKCHUIbI, OCHOBAHHA, KHUCIIOTBI U
COJIM I10 COCTaBY,

[] MCITOIb30BaTh Ta6J'II/II_Iy PACTBOPUMOCTHU IS OIIPEACIICHUSA PACTBOPUMOCTU BCIICCTB,

[] ycTaHaBJIMBATh TEHETHYECKYIO CBSI3b MEXIY OKCHIOM U THAPOKCHIOM U HA00OpOT;
MPUYUHHO-CIICACTBEHHBIE CBS3M MEXIY CTPOCHUEM aToMa, XUMHUYECKOM CBSI3bI0 U THUIIOM
KPUCTAJUIMYECKON PEIIETKH XUMUYECKUX COCIMHEHU;

[J  XapakTepus3oBaTb  AaTOMHBIE,  MOJIEKYJSIDHBIE,  HOHHBIE  METAJUIMUECKUE
KpUCTAJITMYECKUE PEIIETKU; CPEy pacTBOpPa C MOMOIIbIO MIKabl pH;

U IMPUBOAUTH HNPUMEPBI BEHICCTB C PA3HBIMU TUIIAMHA KpHCTaHHHqCCKOﬁ PCHICTKH,

U MMPOBOAUTH Ha6JHOI[€HI/I$I 3a CBOMCTBaAMH BCIICCTB U SABJICHUAMM, ITPOUCXOIAINIUMHA C
BCIICCTBAMM,

[0 coOmonaTh TMpaBWJIa TEXHUKHM O€30MACHOCTH MpPH IPOBEACHUM HAOIIOACHUA U
OIIBITOB;

[J ncecnenoBarh Cpey pacTBOpa ¢ MOMOIIbIO HHINKATOPOB;
[J BKCIIEpUMEHTAIbHO Pa3InyaTh KUCIOTHI U IIEJI0YH, MOIb3YICh HHIUKATOPaMU;

[] UCrIonb30BaTh IIpH PCHICHUH pACYCTHBIX 3a1aY ITOHATHUA «MacCCOBast OOJIs 3JICMCHTA B
BCIICCTBE», «MacCCOBasd 1O0JIsI PACTBOPECHHOI'O BCEHICCTBA», «o0BeMHas JOJIA ra3006pa3H0ro
BCHICCTBA»,

[J oOpamaTecs ¢ J1abOpaTOpHBIM OOOpPYAOBAHMEM M HArpeBaTeIbHBIMH MPHOOpaMH B
COOTBETCTBHH C MTPABUIIAMU TEXHUKH O0€30MTaCHOCTH.

[] omuchIBaTh XUMUYECKHM SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOro MU
POZIHOr0) SI3bIKA U SI3bIKA XUMUU;

[J nenaTh BBIBOJIBI 1O pe3yJIbTaTaM MPOBEJECHHOI0 SKCIIEPUMEHTA;
[J rOTOBUTH PacTBOPHI C OMPEIETCHHON MacCOBOU J10JIel paCTBOPEHHOIO BEIIECTBA;

[J NpUrOTOBUTH PAcCTBOp M pPACCUUTATh MACCOBYIO JOJIO PAaCTBOPEHHOI'O B HEM
BEIIECTBA.

MertanpeameTHbIe pe3yibTaThl 00yUEHHS



VYyammiics HayduTcs:[] cOCTaBIATh Ha OCHOBE TEKCTa TaOMUIBI, B TOM 4YHCIE C
npuMeHenueM cpeacts UKT;

] moJ pyKOBOJCTBOM YUYHUTENS IPOBOAUTE OIIOCPEI0OBAaHHOE HAOIIOACHNUE;

[l moxm PYKOBOACTBOM  YUHUTCIIA O(l)OpMJ'ISITL OT4YCT, BKJIIOYAIOIIMK  OIMCaHHE
OKCIICPUMCHTA, €ro pE3yJIbTaTOB, BLIBOJOB,

[J oCyIIECTBIATH KIacCU(PUKAIUIO.
TEMA 4. UIBMEHEHU A, ITPOUCXOJALIUE C BEHIECTBAMMU (13uacoB).

IlonsiTvie ABIIEHUH, CBSI3aHHBIX C HM3MEHEHUSAMH, NPOUCXOMALUIMMH C BEIIECTBOM.
SIBneHus, CBS3aHHBIE C U3MEHEHMEM KPUCTAJUIMYECKOrO CTPOCHMsSI BEIECTBA IPU MOCTOSHHOM
ero cocrtaBe, — ¢usnueckue spineHus. Dusznueckue sBIEHUS B XUMHM: JUCTHIUIALUA,
KpHUCTaLIN3alys, BbIIAPMBAHUE U BO3TOHKA BEILECTB, (PUIBTPOBAHUE M LEHTPU(YrHpPOBAHUE.
SIBneHus, CBA3aHHBIC C U3MEHEHUEM COCTaBa BELIECTBA, — XUMUYECKUE peakuuu. [IpuzHaku u
YCIIOBHS IPOTEKAaHUS XMMUUECKUX PEaKLUil. Belaeienrne TemnoTsl U CBeTa — PEaKLUU TOPEHHUS.
[lonaTne 00 »K30- M DSHIOTEPMHUYECKHUX PEAKUMAX. 3aKOH COXPAHEHUS MAacChl BEIECTB.
XUMHUYECKUE ypaBHEHHs. 3HaYyeHHE WHAEKCOB M Kod(pduuuentoB. CocraBieHue ypaBHEHUH
XMMHMYECKUX peakuui. PacueTsl Mo XUMHUYECKUM YpaBHEHUsIM. Pelienue 3anad Ha HaXOXKJeHUE
KOJINYECTBA, MAcChl MM O0bEeMa MPOAYKTa PEaKIMH IO KOJUYECTBY, Macce WIH 00beMy
HCXOJHOTIO BellleCTBa. PacyeTsl ¢ UCIOIb30BaHUEM MTOHATHUS «IOJISD», KOIIa UCXOQHOE BEIIECTBO
JAHO B BUJE PAacTBOpPA C 3aJaHHOM MAacCOBOW JOJIEM pPacCTBOPEHHOI'O BEIECTBA MM COIEPIKUT
OMpENCNICHHYI0 JOoNII0 TpumMmeceil. Peakuum pasnoxkenus. [lpencraBieHue o0 CKOPOCTH
xumuueckux peakuuil. Karanuzatopel. @epmenTsl. Peakuuu coennHenus. Karanuruueckue u
HEKaTaJIMTUYECKHE peakiiy, oOpaTuMble U HeoOpaTuMsele peakuuu. Peakiuu 3amenienus. Psaa
AKTUBHOCTH METAJIJIOB, €r0 MCIOIb30BAaHUE U NPOTHO3UPOBAHUSA BO3MOKHOCTH IIPOTEKAHUS
peakuii MEX1y METaUIAMHU U KMCIIOTAMU, PEAKLUI BBITECHEHUs OJHUX METAJUIOB U3 PACTBOPOB
WX coned apyrumu MmertauiamMu. Peakuum oOmena. Peakuum HeWTpanmuzauuu. Y CIOBUS
MPOTEKaHUs peakuuii oOMeHa B pacTBOpax 10 KOHIA. THUIBI XMMHUYECKUX peaKuil Ha mpuMepe
CBOMCTB BOJAbL. Peakuus pasnoxeHus — DJJIEKTPOIU3 BOIbL. Peakuuu CcoeIuHEHHS —
B3aUMOZCHCTBUE BOABI C OKCHUAAMH METAIUIOB U HEMETAUIOB. YCJIOBHE B3aUMMOICHCTBUS
OKCHJIOB METAJUIOB U HEMETaUIOB ¢ BoAoW. [lonaTrne «ruapokcuas». Peakiuu 3aMmemieHus —
B3aUMOZENCTBYE BOJBI C MeTauIaMU. Peakinn oOMeHa — TUApOau3 BeecTB. JleMOHCTpaLuy.
[Ipumeps! ¢u3nueckux sBIEHUN: a) MiaaBieHue napaduna; 0) Bo3roHKa Hoxa wiu OCH30WHOM
KHCJIOTBI; B) PACTBOPEHUE OKpAIICHHBIX cojiel; I) nud@y3us AYHMIMCTHIX BEIIECTB C ropsuieit
JAMITIOYKM HakanuBaHus. lIpuMepbl XUMHUECKMX SIBICHHI: a) ropeHue Maruus, ¢ocgopa; 0)
B3aUMOJICHICTBHE COISIHOM KHCIIOTHI ¢ MPaMOpPOM HJIM MEJIOM; B) MOJy4YeHHE THIPOKCHIA MeIu
(IT); r) pacTBOpeHHE MOTYYEHHOIO THAPOKCUAA B KHCIOTAxX; 1) B3aUMOJAEUCTBHE OKCHIA MEIU
(IT) ¢ cepHoll KMCIIOTOM NPU HArPEBAaHUU; €) Pa3I0KEHUE NIEpPMaHraHaTa Kajus; ) pa3iokKeHHe
MEPOKCHJIa BOOPOJIA C MOMOILBIO TUOKCHIA MapraHiia U KaTtajnasbl KapTodess Win MOPKOBH; 3)
B3aUMO/IeIiCTBIE pa30aBI€HHbBIX KUCIOT C METAJUIaMHU.

JIaGopaTOpHBIE OIBITHI.

16. IlpokanuBanue Meau B IJIaMEHU CIIMPTOBKH.



17. 3amemenue menu B pactBope xiopuaa meau (II) sxenezom.
[IpakTuueckue paboOTHI.
4. AHayiu3 oYBbI ¥ BOJBI (JIOMAlTHUNA SKCIIEPUMEHT).

5. Tlpusnaku xumudeckux peakmuii. [IpeamerHbie pe3ynbTaThl 00ydeHUs Ydaluncs
Hay4YuTCs

l HUCIIOJIB30BAaTh IIPpU  XAPAKTCPUCTHUKE  BCIICCTB  MOHATHUA:  «IUCTUIIIIALHA,
«IICPETOHKa», «KPUCTAUIM3alusa», «BbIIIaAPUBAHUCY, <<(1)I/IJIprOBaHI/Ie>), «BO3IOHKa, HIIHU
CY6J'II/IM8.LII/IH», «OTCTauBaHHUCY, ((LIeHTpI/I(l)yI‘I/IpOBaHI/IC)), «XHUMHUYCCKasA pCaKlusig», «KXUMHUYCCKOC
YPaBHCHHUCY», «PCaAKIUN COCAUHCHUSA), KPCAKIHUHN PA3JI0KCHUA», «PECaKIUU 06M€Ha», «peaKkuruun
3aMCIICHUA», «PCaAKIIHUU HCfITpB,JIPICSElI.[HH», (OK30TCPMUUYCCKUC PCAKIUNY, «OHAOTCPMHYCCKUC
pCakmumn», «pCakluu TOPCHUMA», «KATAINU3ATOPLD», (((I)epMeHTBI», ((06paTI/IMBIe peakuum»,
<<H€O6paTI/IMBIe p€akunun», «KATATUTHYCCKHUE PCAKIUN», «HCKATAIIUTHYCCKHUC PCAKLIUN), «PAO
AKTUBHOCTU MCTAJJIOBY», «TUAPOIIU3»;

[] ycraHaBIMBaTh MPUYMHHO-CIICJCTBEHHbIE CBSI3U MEXIY (DU3MUYECKUMHU CBOWCTBAMU
BEIIECTB M CIIOCOOOM pa3/eieHus: CMecei;

[J OOBSICHATH 3aKOH COXPAaHEHHS MAacChl BEIIECTB C TOYKH 3pPEHUS aTOMHO-
MOJIEKYJIIPHOT'O YUEHHS;

[J cocTaBisATh YPaBHEHUS] XMMHUECKUX PEaKIMi Ha OCHOBE 3aKOHA COXPAaHEHHUS MacChl
BEILIECTB;

[ onuchIBaTh PeaKkIMU C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO MM POJHOIO) S3bIKa U
SI3bIKA XUMUU;

[J xiaccuuuupoBaTh XMMHUECKHUE PEaKIIUU M0 YUCIY U COCTaBY UCXOAHBIX BEIIECTB U
MIPOAYKTOB PEAKINH; TEIUIOBOMY 3((deKTy; HampaBlICHHUIO NPOTEKAaHUS pPEAKIUH; YJaCTHIO
KaTaJln3aTopa;

[J  Wcmonb30BaTh TAONMHMIly pAacCTBOPUMOCTH ISl OMPEACNICHUS BO3MOXHOCTH
MPOTEKaHUs peakluil OOMEHa; DJIEKTPOXUMHUUYECKUI P HampsHKEHUH (aKTUBHOCTH) METaJIOB
JUIA  ONpeeNieHus BO3MOXKHOCTH MPOTEKaHMsI peakUuid MeXIy MeTaulaMd U BOJHBIMU
pacTBOpaMH KHUCIIOT U COJEH;

l Ha6J'IIO)IaTB U OIKUCBIBATH MNPU3HAKU H YCIOBHA TCUCHUA XHUMHUUCCKHX peaxunﬁ,
J€J1aTh BBIBOJBI HA OCHOBAHHMH aHaJIkn3a H&6J’IIOI[GHI/II71 3a SKCIICPUMCHTOM;

[J mpoBOOUTH pacyeThl MO XUMHUYECKUM YpaBHEHHUSM Ha HaXOXKIEHHE KOJIUYECTBa,
Macchl WM o0beMa NPOAYKTa pPEaKLIUU M0 KOJUYECTBY, Macce HIM O0BEMY HCXOAHOTO
BEILIECTBA; C HCIOJb30BAaHUEM MOHSTHUS <JIOJS», KOIJa HMCXOAHOE BEIIECTBO JAHO B BHJE
pacTBopa C 3aJJaHHONH MacCOBOM J10JIel PaCTBOPEHHOI'O BELIECTBA HIIM COAEPIKUT ONPEEICHHYIO
JIOJTEFO TTPUMECE.

MeranpeaMeTHbIe Pe3yIbTaThl 00YUCHUS Y YaIIHICS HAYIUTCS

[] cOCTaBIATH HA OCHOBE TEKCTA CXEMBI, B TOM YUCIIE C MMPUMCHCHUCM CPCACTB I/IKT,



[ camocTOsATENbHO OGOPMIISITH OTYET, BKIIOYAIOIIUNA ONHCAHUE SKCIIEPUMEHTA, €ro
Pe3yNbTaTOB,BBIBOJIOB;

] ¥cronb30BaTh TaKOM BUJ MBICIEHHOTO (MI€aJIbHOT0) MOJIEIUPOBAHUS, KaK 3HAKOBOE
MOJIEIMPOBaHUE (Ha IPUMEPE YPABHEHUM XUMUYECKUX PEAKIIHIL)

TEMA 5. PACTBOPEHHE. PACTBOPBI. CBOMCTBA PACTBOPOB DJIEKTPOJIUTOB (20
4acoB)

PactBopenne kak (usznko-xumuueckuit mpouecc. Ilonsatue o rHaparax
Kpuctamuioruaparax. PactBopumocTts. KpuBble pacTBOPUMOCTH Kak MOJI€db 3aBUCHUMOCTHU
pacTBOPUMOCTH TBEPABIX BEIIECTB OT Temmeparypbl. HacelllleHHble, HEHACHIIIEHHbIE U
MEPECHIICHHBIE PACTBOPHL. 3HAYCHHE PACTBOPOB JUIA MPUPOIBI U CEJIbCKOTO XO03SMCTBA.
[TorsiTrie 00 PMEKTPOIUTUYCCKON TUCCOLMAIUU. DIEKTPOIUTHI U HEIICKTPOIUTHL. M exaHu3M
JUCCOLIMAIMN 3JIEKTPOJIUTOB C PA3MYHBIM XapakTepoM cBs3U. CTENeHb 3IEKTPOIUTHUYECKON
mucconnaruu. CwibHbIE ©  ciia0ble  DJICKTpONHUTH.. OCHOBHBIC  TOJIOKEHUS  TEOPHUH
ANEKTPOIUTUICCKON aucconmanuu. VMloHHbIe ypaBHeHUs peakiuii.Peakunn oOMeHa, Uaynme 10
koH1a.Knaccuduxamnus nonoB m ux cpoictBa. Kucnorsl, ux knaccuduxarus. luccorumanms
KHUCJIOT U UX CBOMCTBA B CBETE€ TEOPUH DJICKTPOJIUTHUUECKON aucconuanu. MoJeKkyIsapHble U
VOHHBIE YpaBHEHUs peakluil. B3aumozelicTBue KUCIOT ¢ METAIaMH. DJIEKTPOXUMHUUYECKUN s
HanpspDKEHUW MeTauioB. B3auMojelcTBHE KHUCIOT C OKCHJaMU METaJioB. B3aumoneicTBue
KUCJIOT C OCHOBaHUAMHM — pEAKIUs HEUTpanu3aluu. B3aumonencTBHe KHUCIOT C COJSIMH.
Hcnonp3oBanue TaObIUIBI PACTBOPUMOCTH JJIsI XaPAKTEPUCTUKA XUMUYECKUX CBOWUCTB KHCIIOT.
OcHoBanus, ux kiaccudukanus. Jluccouuanuss OCHOBAaHMH M WX CBOWCTBA B CBETE TEOPUU
AJIEKTPOIUTUYECKON aucconuanuu. BzaummoneiicTBHE OCHOBaHWMU ¢ consiMu. Mcmonb3oBanue
TAONMUIBI  PACTBOPUMOCTU  JUIsl  XapaKTEPUCTUKH  XUMHUYECKHX CBOICTB  OCHOBaHUM.
BzanMmoneiictBrue menodeil ¢ okcuaaMu HeMmeTtaanoB. CoiiM, WX IHCCOIMAIAS M CBOMCTBA B
CBET€ TEOPUHU DIIEKTPOJUTHYECKOM AHcCCOlManuu. B3anmmoneicTBue coliell ¢ MeTauiamu,
OCOOCHHOCTH JTHX peakuuii. B3zaumonelictBue coieit ¢ comsmu. Vcmonp3oBaHue TaOIUIIbI
PacTBOPUMOCTH JUIsl XapaKTEPUCTUKH XUMHUYECKHX CBOWUCTB cojieii. O0o0meHue cBeaeHui o0
OKCHJaX, WX KiIacCH(UKAIMK ¥ CBOWCTBaX. [ €HETHUECKHWE psAIbl MeTalla W HEeMeTalla.
l'enerndeckass CcBA3b MEXAY KlaccaMM HEOPraHMYECKUMX  BemecTB. OKUCIUTENBHO-
BOCCTAHOBUTENbHBIE peakuuu. OmnpeneneHre CTENeHEHd OKUCIEHUs s 3JIEMEHTOB,
0o0pa3ylomux BEIIeCTBA pa3HbIX KIAaccoB. Peakiuum HWOHHOTO OOMEHAa W OKHCIHTEIbHO-
BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHUE U BOCCTAHOBJICHUE.
CocrapieHre ypaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOJIOM 3JIEKTPOHHOTO
Oanmanca. CBOMCTBa MPOCTHIX BEIIECTB — METAUIOB M HEMETAJJIOB, KUCIOT U COJIEH B CBETE
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX peakuui. JlemoHcTpanuu. lcnbiTaHue BeEIECTB M UX
PacTBOPOB Ha 3JIEKTPOIPOBOJHOCTh. 3aBUCUMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM KUCJIOTBI OT
KOHIIEHTpaluu. JIBM)KEHHE OKpall€HHBIX HMOHOB B JJICKTPUYECKOM moiie. B3ammoneiictBue
LIMHKA C cepoil, conssHoM kucioroi, xaopuaoM menu (II). 'openne marnus. B3aumoneiicTBue
XJIOPHOM U CEPOBOJIOPOTHOM BOJIBI. JlaGopaTopHEbIE OIBITHI.

18. B3aumopelicTBre pacTBOPOB XJIOpUJIAa HATPHUS M HUTpaTa cepedpa.
19.1Tonmyyenne HEpaCTBOPUMOIO TUIPOKCHIA U B3AUMOACHCTBHE €TI0 ¢ KUCIOTaMHU.

20. B3aumonencTsue KUCIOT C OCHOBAHUSIMU.



21. B3aumonelicTBre KUCIOT C OKCHIAMH METaJLIIOB.

22. B3anmoercTBHE KUCIIOT C METAJINIAMH.

23. B3auMoIeiCTBHE KUCIOT C COJISIMHU.

24. BzauMoaencTBUe MIEIOUYE ¢ KUCIOTaMU.

25. B3anmoencTBrE IIeJIoUel ¢ OKCUIaMUHEMETAIIJIOB.
26. B3auMoieiicTBHE IICTIOYCH C COJISIMH.

27. Ilony4yeHue U CBOMCTBA HEPACTBOPUMBIX OCHOBAHUM.
28. B3anmoaelicTBHE OCHOBHBIX OKCHIOB C KUCIIOTaMHU.
29. B3anMoielicTB€ OCHOBHBLIX OKCHJIOB C BOJOM.
30.B3aumoneiicTBiEe KUCIOTHEIX OKCHIOB CO II[EJIOYaMU.
31. BzaumopaeicTBrE KHCIOTHBIX OKCHJIOB C BOJIOM.
32.B3anmoaeiicTBHE COJIEH ¢ KUCIIOTAMH.

33. B3aumoneilicTeue coieil ¢ mejiouyaMu.

34 B3zaumoaeicTBUE CONEH C COJISIMH.

35. BzaumoielicTBAE pacTBOPOB COJICH C METaJIaMHU.
[IpakTrueckue pabOTHI.

6. PellieHne sKCieprMEHTANIbHBIX 3aa4.

[IpenmeTHbIE pe3yabTaThl 00yUeHUs Y Halluics HayqUTCs:

[ MCcrnonb30BaTh MPU XapaKTEPUCTHKE MPEBPALCHUN BEIIECTB MOHSITHUS: «PaCTBOPY,
(ONEKTPOJIUTUYECKAST  JUCCOLMALMSN),  «IJIEKTPOIUTBDY,  «HEIJIEKTPOIUTHI»,  «CTEIEHb
JVICCOITUAITNNY, «CHIIBHBIE JJIEKTPOIUTHD», «CIaOble AJIEKTPOIUTHDY, «KATHOHBD», «AHHOHBDY,
«KHCIIOTBI», «OCHOBAHHS», «COJIN», «UOHHBIE PEAKIUN», «HECOIeOOpazyIoUIe OKCUIbIY,
«coneo0pa3yrolre OKCHAbI», «OCHOBHBIE OKCHJIBI», «KHUCJIOTHBIE OKCHUIBI», «CPEAHHE COJIN,
«KHUCJIBIE COJINY», KOCHOBHBIE COJIN», «T€HETUUECKUHN PS», OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peaKum», «OKUCIUTEINb), KBOCCTAHOBUTEIIbY, OKUCICHHUEY», «BOCCTAHOBIICHUEY;

[] OIUCHIBAaTh PACTBOPEHUE KaK (PU3UKO-XMMHUYECKHUI MPoLIece;

[] WUIIOCTPUPOBATh MNPUMEPAMHU OCHOBHBIE IMOJOKEHUS TEOPHUM SIICKTPOJUTHYECKON
JIMICCOITUAINH; TeHETUYECKYI0 B3aHMOCBSI3h MEXKIY BEIIeCTBaMHU (ITPOCTOE BEIIECTBO — OKCHU/I
— TUJIPOKCH — COJIb);

U XapaKTCprU30BaATb 06H_[I/Ie XHUMHYECKHE CBOMCTBA KHCJIOTHBIX U OCHOBHBIX OKCHU 0B,
KHCJIIOT, OCHOBAaHUM M COJIEH C HO3HI.[PII>1 TCOPpUU BHCKTpOHHTquCKOﬁ Jucconranyn; CYIHOCTb



BJIEKTPOIUTUYECKON JUCCOUUAIIMU BEUIECTB C KOBAJCHTHOW MOJIIPHOM M MOHHOM XMMHUYECKOH
CBS3bI0; CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN;

[J NpUBOOUTH NPUMEPHl PpPEAKIUH, MOATBEPKIAONIMX XUMHUYECKHE CBOWCTBA
KHMCJIOTHBIX U OCHOBHBIX OKCHJIOB, KHCIIOT, OCHOBAHUHN M COJIEH; CYLECTBOBAHUE B3aMMOCBS3H
MEXy OCHOBHBIMU KJIaCCaMU HEOPraHUYECKUX BELIECTB;

[ kIacCU(pUIIMPOBATh XUMUYECKUE PEAKIUU 0 «M3MEHEHHIO CTETICHEH OKHCICHHUS
3JIEMEHTOB, 0OPa3YIOIINX Pearupyrolie BEIecTBay;

[] cocTaBiIITh ypaBHeHI/ISI BHGKTpOHHTquCKOﬁ Jucconanv KMCIIOT, OCHOBaHI/Iﬁ nu
coJieii;

[] MOJIEKYJISIpHbIE, ITOJHBIE U COKpAIIICHHbIE NOHHBIE YPAaBHEHUS PEAKLMH C ydacTueM
JJIEKTPOJIMTOB; YPABHEHMSI OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKLUN, MCIONB3YsS METOJ
9JIEKTPOHHOrO OajaHca; ypaBHEHHS pPEaKIHi, COOTBETCTBYIOLIUMX MOCIEI0BATEIbHOCTU
(«uenouykey») MpeBpaleHul HEOPraHUYECKUX BEIIECTB PA3IMYHbIX KJIACCOB;

0 OIIPEACIIATE OKHCIIHUTECIb W BOCCTAHOBUTC/Ib, OKHCIICHHUEC KW BOCCTAHOBJICHHUC B
OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIIUAX,

[J ycTaHaBIMBaATh NMPUYUHHO-CIICJCTBEHHBIC CBSI3U: KJIACC BEIIECTBA — XHMHYECKHUE
CBOICTBA BEIIECTBA; HAONIONATh W OMHUCHIBATH PEAKIIUHA MEXAY IJICKTPOIHUTAMHU C MTOMOIIBIO
€CTECTBEHHOTO (PYCCKOT'0 MJIM POJIHOTO) S3bIKA U SI3bIKA XUMUH;

0 MNPOBOAUTL ONBITHI, IMOATBCPKAAOIINC XUMHYCCKUC CBOIMCTBAa OCHOBHBIX KJIaCCOB
HCOPraHN4YCCKNUX BCIICCTB.

[ obOpamatbkcsi ¢ 7a00pPaTOPHBEIM O0OPYIOBAHHEM W HarpeBaTeNbHBIMH MPUOOpaMu B
COOTBETCTBHUH C NIPAaBUJIAMU TEXHUKHU OE30M1aCHOCTH;

] HaOJII01aTh 32 CBOWCTBAMH BEIIECTB W SIBJICHUSIMU, TIPOUCXOMISIIUMHE C BEIIECTBAMU;

] omuchIBaTh XUMUYECKHM SKCIIEPUMEHT C IOMOUIBI0 €CTECTBEHHOI'O (PYCCKOr'o WM
POIIHOr0) SI3bIKA U SI3bIKA XUMUU;

[] menaTh BBIBOJBI ITO PE3YJIBTATaM IPOBEACHHOIO DKCIIEPUMEHTA.
MertamnpeamMeTHble pe3ynbTaThl 00yUeHUS

VYyammiics Hay4uTcs:

(] nenaTh MOMETKH, BBITUCKH, IUTHPOBAHKE TEKCTA;

[J cocTaBIATh JOKIAL;

[J BJIaJIeTh TAKUM BUJIOM HU3JI0KEHUS TEKCTA, KaK PaCCyKICHUE;

[J UCTIONb30BaTh TAKOM BUJ MBICIEHHOTO (M/I€aIbHOT0) MOJECIIMPOBAHMS, KaK 3HAKOBOE
MOJIeNIMpOBaHue (Ha MPUMEPE YpaBHEHUHN peaKkiluii JUCCOLUALINK, HOHHBIX YPAaBHEHHH PEaKIui,
MONTypeaKIUii OKUCIICHUSI-BOCCTAHOBIICHHS);



(] caMOCTOSITENIbHO (POPMUPOBATH IPOrPaMMy IKCIIEPUMEHTA.
PesepBHoe Bpems — 1 u.

JINYHOCTHBIE PE3VYJIbTATBI OBYUEHU A
Yyamuncst CMOXKET:

(] y3HaTh U NMOHMMATh: OCHOBHbBIE MCTOPHUYECKUE COOBITHS, CBA3AHHBIE C Pa3BUTHEM
XUMHHM U OOILIECTBA; JOCTH)KEHUS B 00JAaCTH XUMHUHU U KyJIbTYpHbIE TpaJuluu (B 4aCTHOCTH,
Hay4HbIE TPAJULMU) CBOCH CTpaHbl; OOIEMHUPOBBIC IOCTIKEHHS B OOJIACTH XWMHH, OCHOBBI
3I0pOBOr0 00pa3a >KU3HM; IpaBHJia TOBEACHUS B YPE3BBIYAMHBIX CUTYalMsX, CBSI3aHHBIX C
BO3/JICHCTBHEM pa3IMYHBIX BEIIECTB; COLMAIbHYIO 3HAYMMOCTh M COJAEp)KaHue Mpodeccui,
CBSI3aHHBIX C XMMHEH; OCHOBHBIC MIPaBa M O0SI3aHHOCTH TPaKJaHMWHA (B TOM YHCIIE YYaIIerocs),
CBSI3aHHBIE C IMYHOCTHBIM, IPOPECCHOHATBHBIM U KU3HEHHBIM CaMOONpPeIeTICHUEM;

[ MCHBITBIBATh: YYBCTBO FOPAOCTH 3a POCCUMCKYI0 XMMUYECKYIO HAyKy U YBaKCHHUE K
WUCTOPUHM €€ DPa3BUTHUS; YBOKEHUE M MPHUHATHE NOCTHKCHHH XUMHH B MHpPE; YBAXKEHHE K
OKpYXXaOIUM (y4JalmuMcs, yYUTENIIM, POJUTEIAM W JIp.) — YMETh CIYIIaTh M CIBIIIATh
napTHepa, MPU3HABATh MPABO Ka)XJIOro Ha COOCT-BEHHOE MHEHHE W TPUHUMAThH PEIICHHS C
y4eTOM TMO3UIMH BCEX YYaCTHUKOB, CAMOYBRKEHHE U OMOIMOHAIBLHO-TIOJIOKUTEIBHOEC
OTHOIIIEHHE K ceOe;

[J mpu3HaBaTh: ILIEHHOCTh 3/J0pPOBbS (CBOETO W JAPYTUX IIOJEH); HEOOXOIUMOCTb
CaMOBBIPXEHHUS, CaMOpEaTN3aIliH1, COIIMAIBHOTO TTPU3HAHUS;

[l oco3HaBaTbh. TOTOBHOCTh (I/IJ'II/I HCFOTOBHOCTB) K CaMOCTOATCIIbHBIM IIOCTYIIKaM H
)IGf/iCTBPI?IM, OPUHATHUIO OTBETCTBCHHOCTU 3a MX PE3YJIbTaTbl,; TOTOBHOCTH (I/IJ'II/I H€FOTOBHOCTB)
OTKPBLITO BbIpaXXaTb U OTCTAWBATH CBOIO MMO3UIUIO U KPUTHYHO OTHOCHUTHCA K CBOMM 110 CTYIIKAM;

(] NOposABIATH: JOOPOXKENATEIBHOCTb, JOBEPHE M BHUMATEIBHOCTb K JIHOJASAM,
TOTOBHOCTh K COTPYJHHYECTBY M JApYykOe, OKa3aHWIO TOMOIIM HYXIAIOUIMMCS B HE;
YCTOWYMBBIN MO3HABAaTEIbHBII MHTEpEC, MHUIIMATUBY U JIO003HATEIBHOCTh B U3YYEHUHM MHpa
BEILIECTB U PEAKIINIA;

[J 1eneycTpeMJIeHHOCTh M HACTOMYMBOCTh B JOCTH)KEHHUU IIeJlei, TOTOBHOCTh K
MPCOAOICHUIO  TPYAHOCTEH  ;YOCKICHHOCTh B  BO3MOXKHOCTH  IIO3HAHHS  MPHUPOJIBI,
HEOOXOJMMOCTH Pa3yMHOTO HCIIONB30BAHUS JOCTHKCHHA HAyKHM W TEXHOJOTHH ISl Pa3BUTHUS
oO1IecTBa;

[] yMeTb: yCTaHABJIMBATH CBSI3b MEXK]y IIEJIbI0 M3YyUECHUS] XUMHUHU U TEM, I YE€TO OHA
OCYILIECTBISICTCSI (MOTHBAMH); BBIMOIHATH MPOTHOCTHYECKYIO CaMOOLICHKY, PEeryIupYIOIIYIO
AKTUBHOCTh JIMYHOCTH HA JTalle €€ BKJIIOYEHUS B HOBBIM BHJI JIEATEIbHOCTH, CBSI3AHHBIA C
HayaJlOM H3y4YEHUSI HOBOI'0 YYEOHOro MpeaMera —XHUMHUU; BBIIOIHITh KOPPUTHUPYIOIIYIO
CaMOOLICHKY, 3aKJIOYaIOIIYIOCs B KOHTpOJIE 3a MPOLECCOM HM3YYEHHUS XUMUU U BHECEHUU
HEO00XOJMMBIX KOPPEKTHUBOB, COOTBETCTBYIOIIMX ATAalaM U CIIOCO0aM U3YUEeHHs Kypca XUMUU;

U CTPOUTL JKU3HCHHBIC U HpO(I)eCCI/IOHaJ'ILHLIe IUIaHbI C YYCTOM KOHKPCTHBIX
cConuajibHO  -UCTOPHUYCCKHUX, TIIOJIUTHYCCKUX MW OKOHOMHYCCKUX yCHOBHﬁ; OCO3HaBaTh
COOCTBEHHBIE ONCHHOCTH U UX COOTBCTCTBUC NPUHUMACMbBIM B JXU3HU PCHICHUAM,; BCCTHU JUAJIOT



Ha OCHOBE PAaBHOIPABHBIX OTHOLICHWH W B3aMMHOIO YB&KCHUS; BBIACIATh HPABCTBEHHBIN
aCTIeKT MOBEJCHUS U COOTHOCHUTH MOCTYIKHU (CBOM M IPYTUX JIIOAEH) M COOBITUSL C MPUHATHIMH
TUYECKMMH HOPMaMmu; B IIPElesiax CBOMX BO3MOXKHOCTEH IPOTHBOJEHCTBOBATH IEHCTBUAM U
BIIUSIHUSIM, TPEJCTABIISAIONINM yIpO3y JKU3HH, 3/I0POBbIO U O€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

COIEPXAHUE ITPOI'PAMMBI.
9 kiacc (2 4 B HeJEIN0, BCEro 68 u)

Tema 1. OBIIAA XAPAKTEPUCTUKA XUMHWUYECKHUX 3JIEMEHTOB U
XUMUYECKUX PEAKIIMU. MEPUOJUYECKWN 3AKOH U ITEPUOJUYECKAS
CUCTEMA XUMHNYECKUX SJIEMEHTOB .M. MEHEJIEEBA (10 uacoB)

XapakTepucTUKa 7JJIEMEHTa MO ero nojoxeHuto B [lepuoguueckoit cucreme
xumudeckux siaeMmenToB [. M. Menaeneera. CBolicTBa OKCHIOB, KUCIIOT, OCHOBAaHUM M COJICH B
CBETE TEOPUU AIIEKTPOJUTHYECKON AUCCOLMALMM U OKHCIEHUsS-BOCCTaHOBIEHUS. [loHsATHE O
NEPEeXOAHbIX 3JeMeHTaX. AMdoTrepHocTh. ['eHeTHUecKHil psag  HEepexoaHOro 3IIEMEHTA.
[Tepnonnueckuii 3akoH u [leprnoguueckas cucrema XuMu4eckux 35eMeHToB J[. 1. Menneneesa.
XuUMHUUYECcKass OpraHu3anys XKUBOM U HEXUBOM IPUPOABL. XMMHUYECKUI COCTaB S/1pa, MAHTUU U
36MHOM KOpbl. XHUMHUYECKHE OJJIEMEHTbl B KIETKaXx JKUBBIX OpraHu3sMoB. Makpo- u
MUKpo3ieMeHTbl. O0o0meHrne cBeleHuH o0 XUMHuYecKkux peaknusax. Kiaccupukanus
XMMHUYECKUX pEeaKUMi [0 pa3iIMyYHbIM IIPU3HAKaM: «4HMCIO M COCTaB pEarupymolux Hu
00pa3ylomMXCsl BEIIECTB», «TEIUIOBOH H(PQEKT», «HalpaBlIeHUE», «U3MEHEHUE CTeleHel
OKHCIIEHUSI 3JIEMEHTOB, OOpa3yIOLUX pearupyrollde BellecTBay, «(daza», «HCIONb30BaHHE
karanuzaTopa». [IoHsATHE 0 CKOPOCTH XMMHUYECKOHN peakiuu. PakTopsl, BIUAIOLIME HA CKOPOCTh
XxuMudeckux peakiuid. Katamuzatops! u katanus. THruOUTOpsl. AHTHOKCHUAAHTHI.

Hemonctpanuu. Pazmuuneie gopmer Tabmumsr J[. Y. MenneneeBa. Moaenu aTomMoB
aneMeHToB 1—3-ro mepuogoB .Mojenb CTpOECHMsI 3€MHOro Imapa (MOMEepevHbIH paspes).
3aBUCHMOCTh CKOPOCTHM XHMMHMYECKOW pEakuuu OT TNPHUPOABI PEarupyrolux BEHIECTB.
3aBUCUMOCTh CKOPOCTH XMMMUYECKOM pEakIUMu OT KOHILIEHTpAlMM pPEarupyrolluX BeEIIECTB.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKlIMH OT IUIOMAAU CONPHUKOCHOBEHHS PEarupyroumx
BELIECTB («KUISAIIMI coi»). 3aBUCUMOCTh CKOPOCTH XUMHYECKOH peakluu OT TeMIepaTypbl
pearupyromux BemecTB. ['OMOreHHbIA U TETEPOreHHbIN KaTain3bl. @EepMEHTATUBHBIA KaTAJIN3.
HNurubuposanue.

Jlaboparopubie onbiThl. 1. [lomydeHuwe THUAPOKCHAA IMHKA U HCCIEIOBAHHE €ro
CBOICTB. 2. MonenupoBaHue noctpoenus lleprnoanyeckoil cucteMbl XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneena. 3. 3amemeHue >kene3oM Meau B pacTBope cyiabdara memm (I1). 4.
3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakiuy OT MPUPOJIbl PEarupyroIuX BEIIECTB HA MPUMEPE
B3aMMOJICUCTBUSL KUCIOT C MeTajulaMH. 5. 3aBUCHUMOCTb CKOPOCTH XMUMHYECKOH pEeakluu OT
KOHIIGHTPAIlM PEarupyronux BeEIIECTB Ha TMpPHUMEpPe B3aUMOICHCTBHS IIMHKA C COJSHOM
KHCJIOTOM pa3ivM4HOM KOHLEHTpauHUU. 6. 3aBUCHUMOCTb CKOPOCTHM XUMHYECKOW pEAKIUH OT
IJIOIIAN CONMPUKOCHOBEHHUS PEarupyrolux BemecTB. 7. MoaenupoBaHue «KUISILIETO CIOos». 8.
3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMy OT TeMIIepaTyphl PearupyrolnX BEIIECTB Ha
npumepe B3aumonelcTBua okcuga Meau (1) ¢ pacTBopoM cepHOM KHCIOTHI pa3iMuHON
Temnepatypsl. 9. Pa3noxeHue mepokcuaa BOAOpoJa C MoMomiblo okcuaa mapranina (IV) u



karanaspl. 10.00HapyxeHHe KaTajla3bl B HEKOTOPHIX MUIIEBBIX NpoaykTax. 11. Marubuposanue
B3aUMOJICUCTBUS KUCIIOT C METAJIAMU YPOTPOIIMHOM.

[IpenmeTHbIE pe3ynbTaThl 00yUYEeHUS
VYyamumiics Hay4yuTcs:

[] mcrosib30BaTh MPU XapaKTEPUCTUKE MPEBPAILICHUI BEIIECTB MO HATHUS: «XUMUYECKAS
peaKIusy, «PEaklid COCTUHEHHS», «PEaKIUU PA3JIOKEHUS», «PEAKIMH OOMEHa», «PeaKIuu
3aMEUICHUS», «PEaKLIUU HEHUTpaTU3alun», «3K30TEPMUUYECKHE PEaKLUUN», «IHA0TEPMUUYECKUE
peakiuu»,  «oOpaTHMbBIE  peakiuu»,  «HEOOpaTHUMblE  PEaKIuu»,  «OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE  PEAKIMU», «TOMOICHHBIE pEAKLHH», «TE€TEPOreHHbIE PEAKLIUN»,
«KATAJIUTUYECKUE PEAKIUU», «HEKATAJTUTHUYECKUE PeaKUUn», «TeroBod 3(h(EeKT XUMHUECKOi
pPEeaKIN», «CKOPOCTh XMMUYECKOM PEeaKIUn», «KaTaln3aTop;

[J XapakTepu30BaTh XMMHUYECKHE SJIEMEHTHI 1-3-r0 TEpHOJOB MO HMX IOJIOKCHHUIO B
[Teprognueckoit cucreMe XuUMUYecKux sieMeHToB J[.- M. MeHneneeBa: XMMHYECKHN 3HAK,
MOPSAAKOBBIM HOMED, NEPUOA, IPYIIIA, NOATPYIIA, OTHOCUTEIbHAs aTOMHAas Macca, CTPOCHUE
aToMa (3apsAn sjpa, YHCIO TPOTOHOB M HEHUTPOHOB B sjpe, OOLIee YHUCIO 3JIEKTPOHOB,
pacripesielieHue 3JIEKTPOHOB TI0 JIEKTPOHHBIM CIIOSIM, IIPOCTOE BEIIECTBO, (hopMysia, Ha3BaHUE U
THUI BBICILIETO OKCUJIA ¥ TUAPOKCUAA, JIETYUYEro BOJOPOTHOTO COSAMHEHUS (A1 HEMETAJIOB));

(] XapaKkTepu3oBaTh OOIIME XUMHUYECKHE CBOICTBa aM(OTEpHBIX OKCHIOB H
THJIPOKCHUIOB;

[J NpUBOOUTH NPUMEPHI pPEAKLUH, NOATBEPKIAIOLNIMX XUMHUYECKHE CBOWCTBA
aM(OTEpHBIX OKCUAOB U TUAPOKCUIIOB;

[l nmaBaTh XApPaKTCPUCTUKY XUMHYCCKUX peaKHI/Iﬁ o 4YuCily U COCTaBy HCXOIHBIX
BCIICCTB U NPOAYKTOB PpCAKIOUH, TCIIJIOBOMY 3(1)(1)eI<Ty; HaIpaBJICHUIO IIPOTCKAHUA PCAKINU,
W3MCHCHMIO CTEIICHEH OKHCIICHHS 3JICMCHTOB, arp€raTHOMYy COCTOAHHIO HCXOJAHBIX BCIICCTB,
Y4aCTHIO KaTaliu3aTopa,

[] OOBACHATP W MPHUBOIUTH NPHUMEPHI BIUSHUS HEKOTOPHIX (akTo poB (mpHpona
pearupyromux BEIIeCTB, KOHICHTPALMsA BELIECTB, JAaBJIEHHE, TeMIeparypa, KaTaJlu3arop,
MIOBEPXHOCTh COPUKOCHOBEHUS pearupyromiyux BeIeCTB) Ha CKOPOCTh XUMUYECKUX PEaKIIMA;

U Ha6JHOI[aTB U OIHCBHIBATH YPABHCHUA peaKL[I/If/'I MCXKAY BCIICCTBAMHU C IMOMOIIBIO
CCTCCTBCHHOI'O (pYCCKOFO U1 pO,Z[HOl"O) A3bIKa U A3bIKa XUMHUH,

[J IPOBOJIUTH OMBITHI, MTOATBEPKTAFOIINE XUMUIECKIE CBOWCTBA aM(OTEPHBIX OKCHJIOB
U THUIPOKCUIOB; 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW peaklUh OT pPa3IUYHBIX (PaKTOPOB
(mpupoga pearupyroUIMX BEIIECTB, KOHLEHTpAllMsl BEUIECTB, JaBlieHUE, TemIepaTypa,
KaTajau3aTop, NOBEPXHOCTh COMPUKOCHOBEHHUSI pEarupyrolinx BEIECTB).

MertanpeameTHble pe3yinbTaThl 00yUeHHS

VYyamuiicss HayduTcs:



] ompenenarh 1elb y4eOHOM IeATEITbHOCTH C MOMOILBIO YUUTENS M CAMOCTOSTEIBHO,
HCKaTh CPEJICTBA €€ OCYIIECTBIEHUS, padoTas 10 IUIaHy, CBEPATh CBOM JIEUCTBHUS C LIEIbIO U IIPU
HEOOXOIMMOCTH UCIPABIIATH OIIMOKH C IOMOIIBIO YUYUTENS U CAMOCTOSITENIHO;

(] cOCTaBIIATh aHHOTALIUIO TEKCTA;
TEMA 1. METAJUJIBI (18 uacos)

[Tonoxenue MmeramnoB B Ilepuoanueckont cucreMe XuMHYecKux 3neMeHToB J[. M.
MenzeneeBa. Metayuinueckass KpUCTaJUIMUECKask peLIETKA U METaJUIMYeCcKasi XUMUYecKasl CBSI3b.
O6mue ¢usnueckue cBoiictBa MerauioB. CIUIaBbI, WX CBOMCTBA M 3HAYCHHE. XHUMHUYECKHE
CBOIICTBAa METAUIOB KaK BOCCTAaHOBHUTENEH, a TakkKe B CBET€ HX IMOJOXKEHUS B
AJICKTPOXUMHUYECKOM Psly HapshKeHUH MetamuioB. Kopposusi MeTamuioB ¥ crioco0bl OOpbOBI C
Heil. Metamuel B mpupoae. O6mire crocoObl ux nomydeHus. O0mmas xapakTepuCTHKA [EIOYHBIX
MeTtaioB. Mertamnsl B mpupoge. OO6mue cmocoObl ux mnomydeHus. CTpoeHHe aToMoB.
[lenouynble MeTaIbl — MPOCThIE BellecTBa. BaxkHelue coeuHeHNs HIeT0UYHbIX METANIOB —
OKCHJIbI, THIPOKCHJBI U CONMHU (XJIOpUJBI, KapOOHATHI, Cyab(aThl, HUTPATHI), UX CBOWCTBA H
MpUMEHEHHEe B HapoAHOM XxoszsiictBe. Kanwmitaple ynoOpenus. OOmas XapakTepHCTHKa
aneMeHTOoB TiiaBHOM noarpynmnsl II rpynmel. Ctpoenue atomoB. LllenouyHo3emenbHbIE METaUIbI
— MpOCThIe BelllecTBA. BaxxHellne coelnHEHUs ILIEIOYHO3EMENbHBIX METAIJI0B — OKCHJBI,
TUAPOKCUIIBI U CONU (XJIOpUIbI, KapOOHATBI, HUTPATHI, CynbdaThl, pocdaTel), X CBOICTBA U
MIPUMEHEHNE B HAPOJHOM X03siiicTBe. AnmomMuanii. CTpoeHue aToma, (pu3ndeckre 1 XuMHUYeCcKHe
CBOMCTBa mpocToro BemecTBa. CoeAMHEHMS ATFOMUHHS — OKCHJI M TUAPOKCU, UX aM(OTepHBII
xapaktep. Baxuneiiune conu amomunus. llpumenenue anromMunus U ero coenunenuil. XKeneso.
Crpoenue aroma, (pu3Mueckue M XMMHUYECKHE CBOWCTBA MPOCTOrO BEIIECTBA. | eHeTHUecKue
panel Fe2+ u Fe3+. Baxueimme conu sxene3a. 3HAUCHUE XKeje3a UM €ro COCIMHEHUM s
MIPUPOJIBI U HAPOAHOrO X03siiicTBa. JlemoHcTparuu. O0pa3iibl MIETOYHBIX U IET0YHO3EMETbHBIX
MetayioB. OOpasubl cruiaBoB. BzaumopelicTBue HaTpus, JUTHS U KaJblUs C  BOAOM.
B3anmMozeiicTBue HaTpUs U MarHus ¢ KUCI0pOAOM. B3aumonencTeue METaIIOB ¢ HEMETAJLIAMU.
[Tonyuenue runpokcuaos xemnesa (I11) u (III).

JIaGopaTopHBIE OMBITHL.

12. BzauMopeicTBrEe pacTBOPOB KHUCIIOT U COJIEHN C METAJIJIaMHU.

13. O3HaKkoMIIEHUE C pylaMU JKEJIe3a.

14. OxpainBaHye IJIAMEHHU COISIMU LLEIOYHBIX METAJUIOB.
15.B3aumoneiicTBre KaJIBIHUS C BOLOM.

16. ITony4yeHne ruipoKcHuia Kajablusl U UCCIEN0BAHUE ETO CBOMCTB.

17. IlonyyeHue ruipOKCUIA ATFOMUHUS U UCCIIEI0OBAHUE €TI0 CBOMCTB.
18. B3aumoeiicTBHe Kene3a ¢ CONTHOM KHCIOTOM.

19. TTonyuyenue ruapokcunos xenesa (I11) u (III) u u3ydenune ux cBONUCTB.

[IpakTnueckue padbOTHI.



1. Pemenne skcrniepuMEHTaIbHBIX 337a4 Ha PAacClO3HABAHUE W MOJYYEHUE COCTUHEHUHN
METaJIJIOB.

[IpenMeTHbIe pe3ynbTaThl 00yUEeHUA Y YallluiCs HAyYUTCS:

[l uCroab30BaTh Ipru XapakKTCPUCTHUKE MCETAJLJIOB MU HUX COCIMHEHUM IIOHATHS:
METAJJIBD», «psaa AaKTHBHOCTH MCTAJLIOB», <«IICJIOYHBIC METAJIbD», «IICITIOYHO3CMCIIBHBIC
MCTAJUIbD», UCITIOJIB30BATh UX IMPU XAPAKTCPUCTUKE MCTAJIJIOB;

[J maBaTh XapakTEPUCTHUKY XUMHUYECKHX SJIEMEHTOB-METAUIOB (IIEJIOYHBIX METAJIIOB,
MarHus, KajiblUs, aJIOMUHHS, Keje3a) Mo uX noinoxkeHuto B Ilepuomnueckoid cucreme
xumudeckux aneMeHToB J[. 1. MenneneeBa (XMMHUECKU 3HAK, MOPSIKOBBI HOMEp, MEpH O,
rpynna, HOATPYIa, OTHOCUTENbHAas aTOMHAas Macca, CTpOEHHME aroMma (3apsij sAapa, YUCIO
IIPOTOHOB M HEUTPOHOB B fA1pe, OOIIEEe YMCIO AIEKTPOHOB, PACIPEAEICHUE JIEKTPOHOB IIO
AMIEKTPOHHBIM CJIOSIM), TIPOCTOE BEIIECTBO, (opMyla, Ha3BaHWE M THUIl BBICIIETO OKCHAA H
TUIAPOKCU]IA);

[J Ha3pIBaTh COEIMHEHUS METAJUIOB U COCTaBISATH WX (OPMYJIBl MO Ha3BaHUIO;
[J XxapakTepu30BaTh CTPOCHHE, 00ITHEe (PU3NUECKHEe U XUMUUECKHE CBONCTBA MPOCTHIX BEIIECTB-
METaJIJIOB;

[] OOBACHATH 3aBUCHUMOCTb CBOMCTB (WMJIM NpPEACKa3bIBaTh CBOMCTBA) XUMHUYECKHX
3JIEMEHTOB-METAUIOB  (paguyc, METAJUNIMYECKHE CBOWCTBA 3JIEMEHTOB, OKHCIUTEIBHO-
BOCCTAaHOBUTENIbHBIE CBOWCTBA 3JIEMEHTOB) M OOpa3yeMbIX HMMU COEIMHEHMH (KHUCIOTHO-
OCHOBHBIE CBOICTBa BBICHIMX OKCHJIOB M THAPOKCUIOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
cBoiicTBa) oT mnonoxeHus B Ilepuoguueckoil cucreme xumuueckux odinemeHroB . .
Mengeneena;

[] ommchIBaTh OOIIME XWMHUYECKHUE CBOMCTBA METAJUIOB C IMOMOIIBIO €CTECTBEHHOTO
(pyccKoro UM poIHOTO) SA3bIKA U S3bIKA XUMUH;

[J cocTaBiATh MOJEKYJISPHBIE YPAaBHEHHUS PEAKIUM, XapaKTEPU3YIOIIUX XUMUYECKUE
CBOICTBA METAUIOB M HUX COCIMHEHMM, a TaKXKe OJJICKTPOHHBIC YpPAaBHEHUSA IIPOLIECCOB
OKHCJICHUS-BOCCTAHOBJICHNS; YPAaBHEHHS DJJIEKTPOJIUTHUECKON JIHCCOLMALMM; MOJIEKYJISPHBIE,
TIOJIHBIE ¥ COKPAILICHHBIC HOHHBIEC YPABHEHUS PEAKLIMN C y4aCTUEM DJIEKTPOJIUTOB;

[] ycTaHaBIMBATh MPUYMHHO-CICJCTBEHHBIE CBSI3M MEXKIY CTPOCHHEM aToMa,
XMMHYECKON CBSI3bIO, TUIIOM KPHUCTAUIMYECKON PEMIETKH METAJVIOB M HMX COEAUHEHHH, HX
o0IMMHU (PU3UIECKUMH U XUMHUYECKUMH CBOMCTBaMU;

[] onmuchIBaTh XUMHUYECKHE CBOMCTBA HIEJOYHBIX M IMIEIOYHO3EMEIbHBIX METAIJIOB, a
TaKXKEe aTIOMHUHUS U Kelle3a U UX COCIUHEHUH C IMOMOIIbI0 €CTECTBEHHOTO (PYCCKOrO WU
POIIHOT0) S3bIKA W SI3bIKA XUMUU;

O BBIIIOJIHATS, Ha6J'IIOI[aTB U OIMMCBHIBATh XMMUUYECKUH 9KCIICPUMCHT 110 PACIIO3HABAHUIO
BaXHEHIITNX KAaTHOHOB MCTAJJIOB, THAPOKCUA-UOHOB;

U 9KCIICPUMCHTAJIbHO HCCIICA0BATH CBOMCTBAa METAIOB M HX COC)II/IHGHI/II\/’I, pemarb
OKCIICPUMCHTAJIBHBIC 3a/1a4M 110 TEMC «MeTaJ'IJ'IH»;



] omnuchIBaTh XUMUYECKHM IKCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOI'O (PYCCKOr'o WM
POIIHOr0) SI3bIKA U SI3bIKA XUMUU;

(] mpoBOAWTH pacyeThl IO XUMHYECKUM (GopMyllaM M YpaBHEHUSAM pEeaKlUi,
MIPOTEKAIOIIUX C YYaCTUEM METAJUIOB U UX COCIUHEHU;

[J oOpamaTecs ¢ J1abopaToOpHBIM OOOpPYAOBAHMEM M HArpeBaTeIbHBIMH MPHOOpaMU B
COOTBCTCTBUH C IIpaBHJIaMH TCXHUKHU 6C3OHaCHOCTI/I;

0 wuHabmrojgaTh 3a CBOMCTBAMH METAJIOB M WX COCIOMHEHUNM M SBJICHHUIMH,
MPOUCXOASIINUMU C HUMHU; [] OMMChIBATh XUMHUUYECKUI IKCIIEPUMEHT C ITOMOIIBIO
€CTECTBEHHOTO (PYCCKOI'0 WM POJIHOTO) SI3bIKA USA3BIKA XUMHUU;

l ACJIaTh BBIBOJELI 110 pE3YyJibTaTaM IMPOBCACHHOI'O SKCIICPUMCHTA.
MeranpeaMeTHbIe pe3yabTaThl 00yUeHUs Y Yallluiicss HAyIuTCs:

[J paboraTh MO COCTaBICHHOMY IUIaHy, HCHONB3YyS HapsAy C OCHOBHBIMH U
JIOTIOTHUTENBHBIC CPEACTBA(CIIPABOYHYIO JTUTEPATYPY, CIOKHBIE TPHOOPHI, cpeacta KT

] comocTaBisATh U OTOMPaTh MH(OPMAIHMIO, MOJIYYEHHYIO U3 Pa3IMYHBIX UCTOUHUKOB
(croBapu, SHIMKIJIONEINH, CIIPABOYHUKH, SJIEKTPOHHBIE AUCKH, ceTh HTepHET);

[ mpenctaBisaTh WHGOPMAIUIO B BUAE TaOJHI], CXE€M, OMOPHOrO0 KOHCIEKTa, B TOM
yuciue ¢ npumenenuemcpencts UKT;

] ohopMIIATH CBOM MBICTH B YCTHOH M MUCBMEHHOHN peyH ¢ yU€TOM CBOMX YYEOHBIX U
YKU3HEHHBIX PEUEBBIX CUTYAllMli, B TOM YHCIIE C MpuMeHeHueM cpeacts MK

[ OIpeaciiaTb, HUCXOASA U3 y‘lC6HOﬁ 3aJa4u, HCOGXOI[I/IMOCTB HCIIOJIb30BaHUA
Ha6J'IIO,I[CHI/I$I HJIN OKCIICPUMCHTA.

TEMA 2. HEMETAJUJIbBI (30 gacoB)

OO0mass XapakTepuCTHKa HEMETAUIOB: TMOJOXeHue B llepuomuveckold CcUcTeMe
xumudeckux — snementoB  J[. WM. MennmeneeBa, OCOOEGHHOCTH  CTPOCHHUS  aTOMOB,
anekTpooTpunarenbHocTh (D0) Kak Mepa «HeMeTaluTMIHOCTH», psaa 0. Kpucrammueckoe
CTPOEHHE HEMETAJNIOB — MIPOCTHIX BemlecTB. Aimorponus. Ousnyeckue CBOMCTBA HEMETAILIOB.
OTHOCUTENIBHOCTh MOHATHM «MeTai» U «Hemetasum.Bonopon. Ilomoxenue Bomoponga B
[Tepuoguueckoit cucreme xumuyeckux snaeMeHtoB J[. M. Menneneea. CtpoeHue aroma u
MOJIEKYJIbl. DU3NUecKre U XMMUYECKHME CBOWCTBA BOAOPOJA, €r0 MOJYyYEeHHUE U NMPUMEHEHHE.
Bona. Crpoenne monekynsl. BomoponHas xumuueckast cBsi3b. Du3nueckue CBOWCTBA BOJBL.
AHoManuu cBOMCTB BOIbI. ['mapodunbHbie ¥ THAPOPOOHBIE BelecTBa. XUMHUYECKAE CBOMCTBA
Bombl. KpyroBopor Boabl B mpupoge. BomooumcTtka. Asparus Boabl. BBITOBBIE (DUIBTPHI
MunepansHbie BOIbL. JMCTWUINIMpOBaHHAs BoOjAa, €€ ToidydyeHHe U mpumeHeHue. OOras
XapakTepucTuka rajoreHoB. CtpoeHue atromoB. [IpocTeie BelecTBa U OCHOBHBIE COCIMHEHHS
raJloreHoB, WX cBoiicTBa. KpaTkue cBenmeHus o xjope, Opome, ¢rope u ionme. [IpumeHenwue
TaJlor€HOB W MX COEAMHEHUN B HapoaHoM xo3siicTBe. Cepa. CTpoeHue aroma, auioTpoInus,
CBOiicTBa M TpuMeHeHue pombOudeckoit ceprl. Okcuabl cepol (IV) u (VI), ux momydenwue,
CBOﬁCTBa 148 HpI/IMeHeHI/Ie. CepHasI KHCJI0Ta U €€ COJIN, UX HpI/IMeHeHI/Ie B HapO,Z[HOM XO3SII\/JICTBG.



[IpousBoacTBo cepHoM KuCIOTHL. A30T. CTpoeHHE aToMa U MOJIEKYJIbl, CBOMCTBAa IPOCTOrO
BelleCTBAa. AMMHAK, CTPOCHME, CBOWCTBA, MONydeHUE M IpuMeHeHue. Coau aMMOHMS, HX
cBoiictBa u mnpumeHeHue. Oxcunbl azora (II) m (IV). AzoTHas kuciora, ee CBOWCTBA U
npuMeHeHue. Hutpatsl W HUTpPUTHI, IpobiemMa HX COAEp)KaHUS B CEIbCKOXO3SHCTBEHHOM
npoaykiuu. A3otHeie ynoopenus. @ocdop. CtpoeHue atoma, aIOTPONHs, CBOHCTBAa OEIOro u
KpacHoro ¢ocdopa, ux mnpumeHeHue. OCHOBHblE coeauHeHus: okcug (ocdopa (V) u
oprodochopHas kucnora, (ocharel. Dochopueie ymodOpenus. Yriaepoa. CTpoeHHe aroma,
aIIOTpOIus, CBOMcTBa Moaudukaiuii, npumenenue. Oxcun yraepoaa (I 1) u (IV), ux cBoiicTBa
u npuMmeHenne. KapOoHaThl: KaabIUT, COAa, MOTAlll, UX 3HAUE€HUE B MIPUPOJIE U )KU3HU YETIOBEKa.
Kpemuuii. Ctpoenue aroma, KpUCTaNIMYECKUM KPEMHHUI, €ro cBoiicTBa U npumMeHeHue. Oxcua
kpemuus (IV), ero npuponnsie pasHOBUIHOCTH. CUIMKATHI. 3HaYE€HUE COCAMHEHUN KPEMHHUS B
JKUBOM M HEXMBOM  nmpuponxe.  IloHaTne O  CHMIMKaTHOM  IPOMBILIJIEHHOCTH.
HemoncTtpauuu. OOpasipl TraloreHoB — MPOCTBIX BeLECTB. B3aumozeilcTBhe TajJoreHoB ¢
HaTpUEM, C aJlOMUHUEM. BriTecHeHue xiopoM OpoMa MM Hozja M3 PAacTBOPOB MX COJEH.
B3anmopeiictBue ceppl € MeTajulaMHM, BOJOPOAOM U  KucIOpoAoM. BsaumopeiicTBue
KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ Menpto. [lormomienue yrieM pacTBOPEHHbBIX BELIECTB
Wi ra3oB. BoccraHoBienue Menu w3 ee okcuga yrieM. OOpasibl NPUPOIHBIX COCAMHEHUH
xJjiopa, cepsl, dochopa, yrnepoaa, kpemaus. OOpa3ibl BaXKHEHIINX A HAPOAHOTO XO34HCTBA
cynb(daToB ,HUTPATOB, KapOOHATOB, (hochaToB. OOpa3Ibl CTEKIA, KEPAMHUKH, IIEMEHTA.

JlaGopaTopHBIE OIBITHI.
20. ITomyuenue 1 pacrno3HaBaHHE BOAOPOJA.
21. UccnenoBanue MOBEPXHOCTHOI'O HATSYKEHHS BOJIBI.

22. PacTBOpeHHE IEpMaHraHara Kajiisi Ujd MEIHOTO Kymopoca B Bojie. 23. ['uaparamus
o0e3BokeHHOT 0 cynbdara meau (I1).

24. V3roroBieHe TMIICOBOrO OTIEYaTKa.

25. O3HaKOMIIEHHUE C KOJUIEKIIMEH ObITOBBIX (PUIBTPOB.
26. O3HaKOMIIEHHE C COCTaBOM MUHEPAJIbHOM BOJIBI.
27. KauecTBeHHas! peakiiysi Ha TajloreHU1-uOHBI.

28. [lonyyenue u pacro3HaBaHUE KUCIOPOAA.

29. I'openue cepbl Ha BO3yX€ U B KMCIIOPO/JIE.

30. CoiicTBa pa30aBIeHHON CEPHOM KUCIOTHI.
31.M3yueHue cBOMCTB aMMHaKa.

32. Pacio3HaBaHHE COJIEH AMMOHHUS.

33.CBoiicTBa pa30aBICHHON a30THON KUCIOTHI.

34. B3aumoelicTBIE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEbIO.



35. I'openue ¢pocdopa Ha BO3yXE U B KUCITOPOJIC.
36. PacnioznaBanue ¢ocdaros.
37. I'openue yriis B KUCIOPOJE.

38.I1omydyeHue yroapHOM KHCIOTHI U U3ydeHue ee cBorcTB. 39. [lepexon kapOOHATOB B
THJIPOKapOOHATHI.

40. Paznoxenue rufpokapOoHaTa HaTpHsL.

41. IlomyueHne KpeMHEBOI KUCIIOTHI U U3YUYEHUE €€ CBOMCTB.
[IpakTnueckue padbOTHI.

2. PeleHne sKcriepuMeHTaIbHbBIX 3a71a4 110 TeMe «lloarpyrma ramoreHoB».
3. Penenue sKkcriepuMeHTaIbHBIX 3a4a4 1o Teme «lloarpynna kucnoponay.
4. [Tony4yenue, coOupanue u pacro3HaBaHUE Ta30B.

[IpeameTHBIC pe3yabTaThl 00YUEHUS Y YAITUICS HAYIUTCS:

[1 uCrmoab30BaTh IIpru XapakKTCPUCTHUKE MCETAJLJIOB MU HUX COCIMHEHUM IIOHATHS:
CHEMETAJJIBD», «KraJIOTCHBD), «KAJIJIOTPOIIHBIC BUAOU3ZMCHCHUSA), <GKECTKOCTh BOABD», KBPEMCHHAA
KECTKOCTBh BOJABI», KIIOCTOAHHAA X KCCTKOCTH BOABI», «06111a51 KECTKOCTb BOABI,

[J gmaBaTh XapaKTEPUCTUKY XHUMHUYECKHX DJIIEMEHTOB-HEMETANIOB  (BOJOpOA,
raJIoreHOB, KUCIOpOJa, cephl, a3ora, (ocdopa, yriepoma, KpeMHHUS) MO UX TOIOKEHHUIO B
[Tepuognueckoit cucremMe xumuueckux siemeHToB JI. M. MeHneneeBa (XMMUYECKHIl 3HaK,
MOPSIKOBBIM HOMEpP, MEPUOJ, TPYIa, MOATPYyNNa, OTHOCUTENIbHAs aTOMHAas Macca, CTPOCHUE
atoMa (3apsa sApa, YHCIO NPOTOHOB M HEUTPOHOB B sape, OOIIECUUCIIO DJICKTPOHOB,
pacmpezienieHrne 3JIEKTPOHOB MO AJIEKTPOHHBIM CIIOSIM), POCTOE BEIIECTBO, (hopMyIna, Ha3BaHUE
W THUO BBICHIETO OKCHJIa WTHAPOKCHIA, (opMylla M XapakTep JIETY4ero BOJIOPOTHOTO
COCJIMHEHHUS);

[] Ha3pIBaTh COEAMHEHUS HEMETAJUIOB W COCTaBJIATh HX (OPMYIBl MO Ha3BaHUIO;
[] XapakTepu30BaTh CTPOCHUE, O0IHe PUINICCKUE U XUMUUECKUE CBOMCTBA MPOCTHIX BEUIECTB
HEMETAaJUIOB;

(] OOBSCHATH 3aBUCHUMOCTh CBOKMCTB (MJIM TPEICKa3bIBaTh CBOMCTBA) XUMHUYECKHX
3JIEMEHTOB HEMETAUIOB (paJnyc, HEMETaUIMYeCKHUE CBOMCTBA 3JIEMEHTOB, OKHCIMTEIbHO-
BOCCTAHOBUTEIBHBIE CBOWCTBAa JJIEMEHTOB) M OO0pa3yeMbIX HMMH COCIUHEHWUN (KHUCIOTHO-
OCHOBHBIC CBOﬁCTBa BBICIHINX OKCHIOB H FI/IIIpOKCI/II[OB, JIGTy‘II/IX BOI{OpOI[HI:IX COGI[I/IHCHI/If/'I,
OKHUCJIMTEJIbHO-BOCCTAHOBUTEJIbHBIE CBOMCTBA) OT mnojoxkeHus B Ilepumomuueckoir cucreme
xuMu4eckux djemeHToB 1. Y. Menaeneera;

[J omuchIBaTh OOIIME XUMHUYECKHE CBOMCTBA HEMETAJJIOB C MOMOIIBIO €CTECTBEHHOT O
(pyccKOro Ui POJHOTO) SI3bIKA U S3bIKA XUMHUH;



[] cocTaBiATh MOJEKYJSPHBIE YPAaBHEHUS PEAKLINN, XapaKTEPU3YIOIIUX XWMHUYECKUE
CBOWMCTBA HEMETAJUVIOB W HMX COEIMHEHUM, a TaKXKe DJJIEKTPOHHBbIE YpPaBHEHHUS IIPOLIECCOB
OKHUCJICHUSI-BOCCTAHOBJICHHS; YPAaBHEHHS SJIEKTPOJUTUUECKON IUCCOLUMALMM; MOJEKYJISApPHBIE,
MIOJIHBIE U COKpPALCHHbIE HOHHBIE YPABHEHUSI PEAKIUi C y4aCTHEM 3JIEKTPOIUTOB;

(] ycraHaBIuMBaThb INPUUYMHHO-CIIEACTBEHHBIE CBSI3U MEXJIy CTPOCHHMEM aToMma,
XAMHAYECKOH CBSI3bI0, TUTIOM KPUCTAJUIMYECKOH pPEHIeTKH HEMETAaJUIOB W WX COEAWHEHHH, HX
o0muMH (pU3MUECKUMH U XUMUYECKUMHU CBOHCTBAMU;

[] onmchIBaTh XMMHUYECKHE CBOWCTBA BOJOPOJA, IaJOreHOB, KUCIOPO/A, CEphl, a30Ta,
docdopa, rpadura, amMaza, KpeMHHS U UX COCIUHEHHUN C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTrO
WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMHU;

[J omuckeIBaTh CIIOCOOBI YCTPAHCHUS KCCTKOCTHU BOAbI U BBINIOJIHATDH COOTBGTCTBYIOIJ_II/If/'I
UM XUMUYECKUI 9KCIICPUMCHT,

[] BBITMIOJIHATH, HAOIIOIATh U ONMUCHIBATH XMMUYECKAN SKCIIEPUMEHT IO PACIIO3HABAHUIO
HMOHOB BO/IOpOJIa U aMMOHMs, cyinbdar-, kapOoHaT-, cuiuKar-, ¢ocdat-, XJI0pua-, OpoMHI-,
MOJIN/I-IOHOB;

O 9KCIICPUMCHTAJIbHO HCCIICA0BATH CBOMCTBA METAJNIOB M HX COGHHHGHHﬁ, peuiaTb
OKCIICPUMCHTAJIBHEBIC 3a-Aa49H1 110 TEMC «HeMeTaJ'IJ'IBI»;

[] omMChIBaTh XUMHUYECKHHM IKCIIEPHUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOro MU
POIIHOT0) S3bIKA W SI3bIKA XUMUU;

[J oOpamatecsi ¢ 7a00pPaTOpPHBIM O0OPYJOBAaHHEM W HarpeBaTeNbHBIMH MPUOOpaMu B
COOTBETCTBHUU C MPABWJIAMH TEXHUKH 0€30MaCHOCTH; HAOIIOAAaTh 3a CBOMCTBAMH HEMETAJUIOB U
WX COCJIMHEHUN U SBJICHUSMU, IPOUCXOSAITUMHU C HUMU;

(] nenaTh BBIBOJBI IO PE3yJIbTaTaM MPOBEACHHOIO HKCIIEPUMEHTA.

[J NpoBOAWUTH pacyeTbl MO XUMHUYECKUM (opMyaaM U ypaBHEHMUSM peaKIHid,
MPOTEKAOIIUX C YYaCTHEM HEMETAJNIOB U UX COECIUHEHUI.

MertamnpeamMeTHble pe3yabTaThl 00yUeHU Y Haluiics HayquTcs

[J opraHM30BbIBaTh y4eOHOE B3aMMOJACHCTBHE B TIpymme (pacnpenensTb poJiy,
JIOrOBapuBaThCs APYT C IPYTOM H T. [1.);

(] moHWMAaTh TMPHUYUHBI CBOETO HEYyCIleXa M HaXOAWTh CIOCOOBI BBIXOJA M3 3TOU
CUTYaLluu [] oTcTanBaTh CBOKO TOUKY 3PEHHUs, apTyMEHTHUPYH €€;

] moATBEPKIaTh ApTyMEHTHI (haKTaMH;
[] KPUTUYHO OTHOCUTBLCA K CBOEMY MHEHHIO;

[J chaymaTh APYrUX, HBITATbCAd NMPUHUMATH APYryI0 TOUKY 3pEHHS, OBITH T'OTOBBIM
U3MEHUTh CBOIO TOUKY 3PEHUS

TEMA 3. OBOBIEHUE 3HAHUI 110 XUMUWHU 3A KYPC OCHOBHOIA IIKOJIBI (10 ac.)



[Tepuoguueckuii 3akoH u Ilepuoauueckas cucrema XuMHYecKux syemeHToB JI. U.
MenpeneeBa. ®dusnueckuii CMbICI IOPAJKOBOIO HOMEpa JJIEMEHTA, HOMEPOB IEpHUOJa U
rpynibl. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB 3JIEMEHTOB M HUX COCJUHEHUN B MEPUOAAX U
TpyIIax B CBETE€ MPEICTaBICHUA O CTPOSHWU aTOMOB 3JIEMEHTOB. 3HaueHue [lepuoamdeckoro
3aKOHa. BUJIbI XUMUYECKUX CBSI3€H M TUIIBI KPUCTAJUTMYECKUX pelIeTOK. B3auMocBs3b cTpoeHust
1 cBOIiCTB BemecTB. Kiaccudukanuss XaMUYeCKUX PEeaKIHii M0 pa3TuYHbIM MPU3HAKAM (YUCIIO U
COCTaB pEarupyromux U 0Opa3yroIIMXCs BEIIECTB; HAIMYHUE TPAHMIIBI pasjena (a3; TEerIoBOi
s dekT; n3MeHEeHNe CTeNeHel OKUCICHUS aTOMOB; UCIIOIB30BAHKE KaTaIM3aTopa; HAIpaBIeHUE
nporekanus). CKOPOCTh XUMHUUYECKUX PEAKIUi W (HaKTOphl, BiausAwomue Ha Hee. OOpaTUMOCTh
XUMUYECKUX PEaKIHi M CIOCOObI CMEIIEHUs XUMHYECKOro paBHOBecHus. [IpocThie U CIIOXKHBIE
BellecTBa. MeTtaiuiel 1 HeMeTauibl. ['eHeTHdYecKkue psiibl MeTalia, HeMeTallla U MEePEeX0IHOTO
Metana. OKCHIIBI U THAPOKCHUIBI (OCHOBAHUS, KUCIOTHI, aM(poTepHble THAPOKCHAbI), Conu, ux
cocTaB, Kiaccu(ukanus U oOIIHe XMMUYECKHUE CBOIMCTBA B CBETE TEOPUU IJICKTPOITHTHUYCCKOU
JIACCOIAAITMH.

JIMUHOCTHBLIE PE3VJIBTATHI OBYUEHU S
VYuammiics CMOXET:

(] y3HaTh W MOHUMATh: OCHOBHBIC MCTOPHYECKHE COOBITHS, CBS3aHHBIE C Pa3BUTHEM
XUMHHM U OOIIECTBa; OOIIEMHPOBBIE JOCTHKEHHUS B 00JacTU XMMHH; OCHOBHBIC MPUHIUIBI U
MpaBUJIa OTHOUIEHUS K MPHUPOJE; OCHOBBI 3J0POBOr0 00pa3a »KU3HU M 3/10pOBbECOEperaromumux
TEXHOJIOTUM; IpaBWila IOBEJIEHUS B UPE3BbIUANHBIX CUTYalUsX, CBA3AHHBIX C BO3JEHCTBUEM
Pa3IMYHBIX BEIIECTB; OCHOBHBIE MpPaBa U 00S3aHHOCTH IpaKAaHWHA (B TOM YHCIIE YYallerocs),
CBSA3aHHBIE C JIMYHOCTHBIM, HPO(GECCHOHANbHBIM U KM3HEHHBIM CaMOOIPE/IEICHUEM;
COIMANIbHYIO 3HAYUMOCTb U COZIEp>KaHue PO ecCchil, CBA3aHHBIX C XUMHUEH;

] MCHBITBIBATh: YYBCTBO TOPJIOCTH 34 POCCHICKYIO XHUMHUYECKYIO HayKy U yBaK€HUE K
HCTOPHUH €€ Pa3BUTHSL; YBAXKCHUE U TIPUHATHE JOCTHKCHUN XUMHH B MUPE; JIFOOOBH K TPUPOJIE;

[] yBa)K€HHE K OKPYKAIOIIUM (ydalluMCs, YUUTEISIM, POAUTENSIM U Jp.) — YMETh
CIIyIIaTh M CHBIIIATh MapTHEpa, NpPU3HABaTh IPaBO KaXJ0ro Ha COOCT BEHHOE MHEHHUE,
IIPUHUMATh PEUICHWs C Y4YETOM IIO3MLMHM BCEX YYAaCTHUKOB; YYBCTBO IIPEKPACHOIO M
JCTETUYECKUX YYBCTB Ha OCHOBE 3HAKOMCTBAa C MHMPOM BEIIECTB W HX IMpEBpallEeHUl;
CaMOYBa)KCHHE M SMOLIMOHAIBHO-TIONIOKUTEIIBHOE OTHOILIEHHE K ce0e;

(] mpu3HaBaTh: LIEHHOCTb 3/J0pOBbS (CBOETO W JAPYruX JIOfAEH); HEoOXOAMMOCTb
CaMOBBIPAYKEHUS, CAMOPEATTN3allU1, COUAIIBHOTO IIPU3HAHUS;

[ oco3HaBaTb: TOTOBHOCTh (I/IJ'II/I HGFOTOBHOCTB) K CaMOCTOATCIIBHBIM IIOCTYIIKAaM H
I[GﬁCTBPISIM, OTBCTCTBCHHOCTL 3a HUX PE3YyJIbTAThbl; IOTOBHOCTDH (I/IJII/I HET OTOBHOCTL) OTKPBITO
BbIPAXKATh U OTCTAUBATH CBOIO MO3UIHUIO U KPUTUYIHO OTHOCUTBCS K CBOUM ITOCTYIIKAM;

(] OposBAATH: OSKOJIOIMYECKOE CO3HAaHUE; J100pOKENaTeIbHOCTh, JOBEpPHE U
BHUMATEJIBHOCTb K JIOJIIM, TOTOBHOCTbh K COTPYAHUYECTBY U APY*kO€, OKa3aHUIO IOMOLIHN TEM,
KTO B HEHl HyX/JaeTcs; 0000IEeHHbIH, YCTONYMBBINA U U30MpaTeIbHbIN M03HABATENbHBIN HHTEPEC,
WHUIMATUBY U JII0003HATEIHHOCTD B M3yYEHUU MUPA BEUIECTB U PEAKLUN; [IeNIeyCTPEMIEHHOCTh
U HAacTOMYMBOCTb B JOCTH)KGHMM LE€JIE€H, TOTOBHOCTh K IPEOJOJEHUIO TPYIAHOCTEM;



yOeXJIEHHOCTh B  BO3MOXHOCTH  IO3HAHUS  HPUPOJBL, HEOOXOJUMOCTH  Pa3syMHOrO
WCIIONTb30BAHUS TOCTH)KCHUI HAYKW M TEXHOJIOTHIA JJIsi Pa3BUTHUS OOIIECTBA;

[J yMeTh: ycTaHaBIUBAaTh CBSA3b MEXKIY LIEIbI0 M3YUEHUS XMMHUHU U TEM, JJI Yero OoHa
OCYIIECTBIISICTCA CTPOUTH >KU3HEHHBIE U NPOPECCHOHATBHBIE IUIAHBI C YYETOM KOHKPETHBIX
COLMAIIbHO-UCTOPUYECKHUX, IOJIUTHYECKUX M  OKOHOMHYECKHX  YCJIOBHM;  OCO3HABaTh
COOCTBEHHBIE IIEHHOCTH M COOTBETCTBHE MX MPUHUMAEMBIM B JKU3HU PELICHUSIM; BECTU AUATIOT
Ha OCHOBE pABHOIPABHBIX OTHOIIEHMH W B3aUMHOIO YBA)KEHUS; BBIAEIATb HPABCTBEHHBIN
acIeKT MOBEJEHUS U COOTHOCUTh MOCTYIKU (CBOM M JIPYTHUX JIIOAEH) M COOBITUS C MPUHATHIMU
STUYECKMMH HOpPMaMH; B IpeJielax CBOUX BO3MOXKHOCTEH HMPOTHBOJEHCTBOBATH JIEHCTBUSAM U
BIIMSTHUSIM, TIPE/ICTABIISIONINM YTPO3y KU3HH, 3I0POBBIO U O€30MaCHOCTH JIMYHOCTH U OOIIECTBA.

MYHULIMNAJIbHOE BIO/KETHOE OBLLUEOBPA3OBATE/IbHOE YYPEXXIEHUE OCHOBHAS OBLLUEOBPA3OBATE/IbHAS LLIKOJIA PABOYEIO MOCEJIKA
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