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HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA

YYEBHOTI'O IPEJIMETA

8 kJuacc

Yuenux nayuumcs

Yuenux noayuum 603MOMHCHOCHIb HAYHYUMBCA

®opMyIupoBaTh npobaemy u
TUIOTE3y, CTaBUTh LEIH W 3aJ]auu,
CTPOUTDH IUIaHBI TOCTIDKCHHS IIeTIel U
peLICHHSI TOCTABJICHHBIX 3a/1a4.

e [lonyyar 3HaHME O COCTaBE€ U CTPOCHUU
BEIIECTB, UX CBOMCTBAX M OMOJIOTHYECKOM
3HAYCHUMU.

AHanu3upoBarh,
nHpopMmaIuto.

00001mare

e [lomydar 3HaHUSA O IPEBPALLCHUIX OJHUX
BEILIECTB B APYIHE, YCIOBHAX MPOTEKAHUS
TaKUX  NpeBpalleHUd U crocobax
YIIPaBJICHUS PEaKIHIMHU.

HpOBOI[I/ITB OKCIICPUMCHT M Ha €ro
OCHOBC J€1aTh BbIBOJIbI u

YMO3aKJIKOUCHUA.

° Honyan 3HaHHE U OIBIT 0€30I1aCHOTO
O6paHICHI/I$I C BCHICCTBAMHM, MarcpuaiaMu
H IIponeccamu, HeO6XOI[I/IMbIMI/I B 6BITy n
Ha IIPOU3BOJACTBC.

OBJI&I[GTB npueMamMu, CBA3AHHBIMU C

OIpe/ICTICHUEM
OTpaHUYMBATH WX,

XAaPAaKTCPU30BATh U CPABHHUBATD.

HOHSITHH:
OITMCHIBATD,

e OmnepupoBarb  CHUCTEMON  BaKHEHIIMX
XUMHUYCCKUX HOH?ITI/II;'I, 3HAHUC
XUMHUYECKONH HOMEHKJIATYPhl M CHMBOJIMKH
B XMMHUYECKUX OpMyJIaX U YpPaBHEHUSX.

9 kJjacc

Yuenuk Hayiumcsa

Yuenux nOJiyuum 603MONCHOCHb HAYHUUMbCA

DopmyIHpOBaTh npoliemy 51
TUIIOTE3Y,CTaBUTh LI U 3aJa4uH,
CTPOUTH TUTAHBI JTOCTHIKCHHUS LeNed U
pElIeHNs TOCTABJICHHBIX 3a/1a4.

CocTaBnath (GOpMyJIbl HEOPIrAHUYECKUX
COeAMHEHUI( 1O  BAJICHTHOCTH H
CTENEHH  OKHUCIICHHS),  YpaBHEHHS
XUMHMYECKHX  pEaKUMH  Pa3JIMYHBIX
THUIIOB.

IIpoBOINUTH DOKCIIEPUMEHT W Ha €ro

XapakTepu3oBaTh  KAYECTBEHHBIA U

OCHOBE JIeTaTh BBIBO/IbI u KOJINYECTBEHHBII  COCTAaB  BEIIECTBA,

YMO3aKIIFOUECHUS. CBOMCTBA OPraHUYECKHUX u
HEOPraHWYECKUX BEIIECTB.

e OBnazgeer  mNpueMamMH  HarpeBaHUs, e  XHWMHUYECKOE 3arpsi3HCHUE

OTCTavBaHUs, buIbTpOBaHUS OKpYXarolllel Ccpeabl Kak CIEACTBUE

BBITTAPpUBAHUS; ONBITHI 11O MOJYYCHUIO U
CO6I/IpaHI/IIO ra3op. BrruncieHus 1o

XUMUYECKON (opMmyIie,
YPaBHEHHUIO.

XUMHUYECKOMY

HpOI/I3BOI[CTB€HHBIX npouecc0B nu
HETPaBUIILHOTO HCITOJIB30BaHUS
BeuiecTB B ObITy. [lodayuuT 3HaHue u
ompIT  0Oe3omacHOro  oOpaimieHust C
BEUIECTBaMU, MaTepI/IaJ'IaMI/I nu
rpolieccaMu, He0OOXOIUMBIMH B OBITY U
Ha TIPOU3BOJICTBE.




JInYHOCTHBIE pe3yabTaThl:

OBJIaICHUE Ha ypOBHE OOmIero oOpa3oBaHMs 3aKOHYEHHOM CHCTEMOW  XMMHMYECKHX
3HAaHUM U YMEHU, HaBbIKaMU MX IIPUMEHEHUS B Pa3IMYHbIX )KU3HECHHBIX CUTYalHsX;

OCO3HAaHHE LIEHHOCTH XMMMYECKOTO 3HAHHUS KaK Ba)KHEHIIEro KOMIIOHEHTa Hay4HOMH
KapTUHBI MUDA;

Cc(OPMHUPOBAHHOCTh YCTOMYUBBIX YCTAHOBOK O POJM XMMHUU B JKU3HM 4YeEJIOBEKa,
COLMAJIbHO-OTBETCTBEHHOI'O IOBEJIEHHsI B  Cpejlle OOMTaHUs BCErO>KMBOTO, B TOM YHUCIE U
YeJI0BEKa.

MetanpeameTHble pe3yJbTaThl

¢dbopMHpOBaHHE [O3HABATENBHBIX HHTEPECOB, HWHTEIUIEKTYyaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH;

YMEHHE CAMOCTOSITEIIFHO ONIPENENATh IeJIM CBOEr0 00y4eHUsl, CTaBUTh U (HOPMYIIHPOBATH
Ui ceOsi HOBBIE 3a1aud B y4€Oe M TO3HABATEILHOW NESTEIBHOCTH, pPa3BUBAaTh MOTHUBBI U
MHTEpECHI CBOCH MM03HABATEIbHOH 1€ TEbHOCTH;

YMEHUE CaMOCTOSITEJIbHO IUIAHUPOBaTh IIyTH JIOCTHM)KEHUS Lellel, B TOM 4HCIe
IbTEpPHATHBHBIE, OCO3HAHHO BBIOMpATh Hanbosee 3((heKTUBHBIE CLIOCOOBI peleHus y4eOHBIX U
[I03HABATEJIbHBIX 33/1a4;

YMEHUE COOTHOCUTh CBOM JEMCTBUS C IUIAHUPYEMBIMHM pPE3yJbTaTaMH, OCYILECTBIATh
KOHTPOJIb CBOEH JEATENIbHOCTH B NpOILEcCe JOCTHKEHMs pe3yJbTara, ONpPENeNsiTh CIOCOOBI
JecTBUI B paMKax MpeIOKEHHBIX YCIOBUHN U TpeOOBaHUM, KOPPEKTUPOBATh CBOM JAECUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTYyalUE;

YMEHHE OILIEHWBATh MPAaBUIBHOCTh BBIIIOJIHEHUS Yy4eOHOM 3ajaun, COOCTBEHHBIE
BO3MO>XHOCTH €€ PEILIEHUS;

BJI/ICHUE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLICHKH, IPUHATHUS PELIEHUH U OCYLIECTBICHUS
OCO3HAHHOTO BBIOOpA B yueOHOM M MO3HABATEIBHOM €SI TEILHOCTH;

yMEHHE OIpeAesaTh MOHATUSA, Cco37aBaTb OOOOIIEHHUS, YyCTaHAaBIUBaTh aHAJIOTHH,
KJIaccu(UIUpOBaTh, CaMOCTOSTENbHO BBHIOUPATh OCHOBAHUS U KPUTEPUHU Ul KiIacCUPUKAIIH,
YCTAaHABIMBATh IPUYUHHO-CIEJCTBEHHBIE CBS3H, CTPOMTH JIOTHYECKOE  pacCyXKICHHE,
yMO3aKiIro4eHne (MHAYKTUBHOE, TeAYKTUBHOE U 110 aHAJIOTUH) U JIEJIaTh BBIBOIBI,

yYMEHHE CO3/1aBaTh, MPUMEHATH U MPEOOPa30BbIBATh 3HAKU U CUMBOJIbI, MOJIETTU U CXEMBI
JUISL pelIeHnsl y4eOHBIX U TO3HABATENbHBIX 33/1a4;

CMBICJIOBOC UTCHUC,



YMEHHE OpPTaHW30BBIBATH y4eOHOE COTPYJHHUYECTBO M COBMECTHYIO IESTEIBHOCTH C
YYHUTEJIEM H CBEpCTHUKAMU; paboTaTh MHIAWBHYAILHO U B TPYIINE: HAXOIUTH O0IIee pelIeHrue U
pazpemiaTh KOHGIMKTHI HA OCHOBE COTJIACOBAHUS MO3UIMI U yuéTa HHTEpecoB; (OPMYIINPOBAT,
apryMEHTHUPOBAaTh U OTCTaUBaTh CBOE MHEHUE;

yMEHUE OCO3HAHHO HCIOJIb30BATh PEUYEBHIE CPEACTBA B COOTBETCTBUU C 3ajadyei
KOMMYHHKAITUH, JJIs BBIPKEHUS CBOMX YyBCTB, MBICTICH U MOTPEOHOCTEH; MIAHUPOBAHUS U
pPEeryJsiluyd CBOEU JAESATENbHOCTH; BJIAaJCHHE YCTHOW M NUCbMEHHOW pPEYbl0; MOHOJOTMYECKOU
KOHTEKCTHOU peYblo;

dbopMUpOBaHHE W  pa3BUTHE KOMIIETGHTHOCTH B  00JacTH  UCHOJb30BaHUS
UH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

IIpexmeTHbIE pe3y/ibTATHI:

(dbopMUpOBaHHE MTPEJICTABICHUI O XUMUYECKOW HayKe, €€ POJIM B KU3HU YETIOBEKa.

(dbopMHpOBaHHE TICPBUYHBIX HABBIKOB IPOBEICHUS HAOJIOJCHUN CBOWCTB BEHIECTB W
SIBJICHHUH, IPOMCXOSIIUX C BEIIECTBAMH;

coONIOICHUE TPaBUJI TEXHUKH O€30MacCHOCTH TpU MPOBEIECHUU HAOMIOACHUNA W
71a00PaTOPHBIX OMBITOB;

ONMHKCHIBATHL (OPMBI  CYIICCTBOBAHUS XUMHUYECKHX JJIEMEHTOB(CBOOOJHBIC AaTOMBI,
MIPOCTHIE BEIIECTBA, CIIOKHBIE BEIIECTBA);

OOBSCHATH CYIIHOCTb XMMHUYECKHX SBIIEHUH C TOYKU 3PEHHUS aTOMHO- MOJIEKYJISIPHOTO
YYeHHUS U UX MPUHIUIHAATIBLHOE OTINYHE OT (PU3UUECKUX SBICHHUI,
XapaKTepu30BaTh BEUIECTBO [0 €ro XHUMHUYECKOW QopMysie COrjacHO IJIaHy:

KauyeCTBECHHBINM COCTaB, THII BEIICCTBA, CBOMCTRBA.



COJAEPKAHUE YYEBHOI'O IPEIMETA

8 kiacc

BBeaenue -6 yacos

XuMHS - HayKa O BEIECTBAX, UX CBOWCTBAX U MPEBPAILICHUSIX.

[ToHATHE O XWMHYECKOM »3JeMEHTEe M (OpMax ero CymecTBOBAaHH: CBOOOTHBIX aToMax,
MIPOCTHIX U CIOKHBIX BEIIECTBAX.

[IpeBpamienus BemecTB. OTINYME XUMUYSCKUX PEAKIM OT pu3ndeckux sBieHuil. Ponbs xumun
B JKHU3HHM YeJIoBeKa. XeMohuius u xeMopoous.

Kpartkue cBenenus u3 ucTopur BOZHUKHOBEHUS U pa3BUTHs Xxumuu. [lepuon anxumuu. [lonsitue
o ¢unocopckom kamue. Xumus B XVI B. PasButne xummm Ha Pycu. Ponb oTedecTBEHHBIX
YVYEHBIX B CTAHOBJICHUH XMMHUYECKOW Hayku — padotel M. B. JlomonocoBa, A. M. bytieposa,
J. 1. Menaeneena.

XuMHu4ecKass CUMBOJIMKA. 3HAKM XUMHUYECKUX DSJIEMEHTOB M MPOUCXOXKICHUE WX HA3BAHUM.
Xumuyeckue Qopmynsl. WMHmekcb u kodpdumnuentel. OTHOCHTENbHBIE aTOMHAs U
MOJIEKYJIsIpHasi Macchl. PacdueT MaccoBO# 011 XUMHUYECKOTO AJIeMEHTa 1o (hopMyJie BELIECTBa.
[lepnonnueckas cucteMa xumuueckux snemMeHToB [[. M. MenneneeBa, ee CTpyKTypa: Malible U
OoJIbIIIe TEPUOBI, TPYIIIBI U TOATPYIIIHI (TJIaBHas U moOouHas ). [lepuoaudeckas cucrema Kak
CIIPaBOYHOE NTOCOOME ISl TOTYYEHHSI CBEIEHUIN O XUMUUYECKUX JIEMEHTAX.

PacuerHble 3agaun:

HaxoxneHrne oTHOCUTENbHOM MOJEKYISIPHONH MacChl BEIIECTBA MO €T0 XUMUYECKOH (QopMmyTie;
Beruuciienne MaccoBoil 101 XMMHUYECKOTO AJIEMEHTA B BEILIECTBE 0 €ro popmyIie.

Yyamuecss D0KHBI 3HATH: ONpPEEICHUE BAXHEHIIUX MOHSATUN KakK, MPOCTbIE U CIIOXKHBIE
BEILECTBA, XUMUYECKUN 3JIEMEHT, aTOM, MOJIeKyaa. Pa3nuyarh MOHATHS «BEIIECTBO» U «TEIOY,
«TpOCTOE BEIIECTBO» U «XUMHYECKUN »dyieMeHT». OnpeneieHue XUMHYECKOH (HOpMyIIbl
BeIecTBa, (OPMYJIUPOBKY 3aKOHA TOCTOSIHCTBA COCTaBa. 3HAKW TMEpBBIX 20 XUMUYECKUX
anemeHToB. [loHMMaTh M 3amuchIBaTh XUMHUYeckue (Qopmymbl BemlecTB. [IpaBuia TEeXHUKH
6€30IacHOCTH IpH paboTe B XUMHUECKON 1abopaTopuu.

YMeTh: oOTIMYaTh XUMHYECKHE peakmuu oT (¢u3nueckux sBleHui. Mcmomb3oBath
npuoOpeTéHHble 3HaHUS s Oe3omacHoro ooOpalleHds C BellecTBaMU M MaTepHalamu,
HKOJIOTMYECKH TPaMOTHOTO MOBEACHUS B OKPYXKAIOIIEH cpesie, OLEHKH BIUSHHUS XUMHYECKOIO
3arpsi3HEHUs] OKpyXarouled cpeAabl Ha oOpraHu3M 4yenoBeka. OmnpenensTh MOJOXKEHUe

XUMHUYCCKOro OSJICMCHTaA B Hepuoanqecxoﬁ cucreMe. Ha3piBaTh XHMMHYECKHE 3SJIEMEHTHI.



OnpenensiTh COCTaB BEMIECTB IO XHUMHYECKOH (opMyle, MPUHAMICKHOCTh K MPOCTHIM U
CJIO)KHBIM BEIIECTBAM. BBIYHCIATH MacCcoOBYIO JOJI0 XHMHYECKOTO 3JeMeHTa 1o (opmyie
COETUHEHMUSI.

ATOMBI XUMHYECKHX 3JieMeHTOB -10 yacoB

ATOMBI KaKk opMa CyIIECTBOBAHUS XMMHUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUU
aToMoB. JlOKa3aTenbCcTBa CIIOKHOCTH CTpoeHusi atomoB. OmbiThl Pesepdopna. Ilnmanerapnas
MoOJieJIb CTPOCHHUS aToMa.

CocTaB aTOMHBIX Sifiep: MPOTOHBI U HEHTpOoHBL. OTHOCUTENbHAS aTOMHas Macca. B3aumocBs3b
MOHSITUN «IIPOTOHY, «HEUTPOH», «KOTHOCUTEIIbHASI aTOMHAas Macca». Mi3MeHeHue uciia mpoTOHOB
B sJp€ aToMa — 00pa30BaHUE HOBBIX XMMHUYECKUX AJIEMEHTOB. VI3MEeHEHHE uucia HEHTPOHOB B
saape atomMa — oOpa3oBaHue M30TONOB. COBpPEMEHHOE OIpENEeICHUEe TOHATHS «XUMHUYECKHIA
aneMeHT». M30Tomnbl Kak pa3HOBUAHOCTH AaTOMOB OJHOI'O XMMHUYECKOI'0 3JIEMEHTA.

OnekTpoHbl. CTPOCHHE 3JICKTPOHHBIX O000JIOYEK aTOMOB XHUMHUYECKHX 3ieMeHTOB Ne 1-20
nepuoauyeckoir cucremsl [I. M. MenneneeBa. [loHATHE O 3aBEpIICHHOM M HE3aBEPUICHHOM
AJIEKTPOHHOM CJI0€ (IHEPTreTUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux snemeHtoB J[. M. MenneneeBa u CTpoeHHE aTOMOB:
buznyecKuil CMBICI MOPSIAKOBOTO HOMEpaA 3JIEMEHTa, HOMepa TPYIIIbI, HOMepa NepUoa.
W3MeHeHne 4yuclia SJIEKTPOHOB Ha BHEIIHEM JJEKTPOHHOM YPOBHE aromMa XHMHUYECKOTO
JJIEMEHTa - 00pa30BaHWE TOJIOKUTEIBHBIX M OTPUIATEIbHBIX HMOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaM{ METaNIOB ¥ HeMeTayioB. [IpHunHbI M3MEHEHUS! METAITMYECKUX U HEMETATMYeCKUX
CBOICTB B MepHOJIaX U TpyMax.

O6pa3oBanue OuHapHBIX coenuHeHui. [lonsTre 06 noHHOU cBsi3u. CxeMbl 00pa30BaHMs HOHHOU
CBSI3H.

B3aumopeiicTBue aTOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXAy coOoi - oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJ TPOCTBIX BemlecTB. KoBalleHTHash HeMoNspHas XHUMHUYECKas CBS3b.
DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYJIBL.

B3aumoneiicTBue aToOMOB XMMHUYECKUX 3JIEMEHTOB-HEMETANIOB MEXAy coOoi - oOpa3oBaHue
OMHApPHBIX COEAMHEHWH HEMETAJUIOB. JJEKTPOOTpUIATeNbHOCTh. [lOHSATHE O KOBaJECHTHOMN
MIOJISIPHOM CBA3U.

B3aumopeiicTBue aTroMoB XHMMHUYECKHX 3JIEMEHTOB-METAJIOB MEXIy co00M - oOpa3oBaHue
METAJIIMYECKUX KpUCTAJLIOB. [ToHsTHE O MEeTaNINYeCKOM CBSI3U.

JemoHcTpanuu: Mogenu aToMOB XHMMHYECKUX dieMeHToB. [lepuonuueckas cucrema

XuMHYecKuX 31eMeHToB /1. M. MeHaeneena.



Yuammuecs M0KHBI 3HATH: ONPEICICHUE TIOHATUS «XUMUYECKUI 3JIEMEHT», (POPMYITHUPOBKY
[Teproanueckoro 3akoHa, ONpPENEICHHE TaKHUX IOHATUN KaK «XUMHUYECKas CBS3b», «UOHY,
«MOHHAs CBA3b», ONPEIECICHUE METAININYECKON CBSI3U.

YMerb: OOBACHATH (PU3UUECKHII CMBICT aTOMHOTO (TOPSAKOBOTO) HOMEpPa XUMHUYECKOIO
anemenTa. OOBACHATH (DU3WYECKHI CMBICI HOMEpa TPYMIbl M MEPHUOJA, COCTABIATH CXEMbI
ctpoeHusi aromoB mepBeix 20 oamementoB [ICXD JI.M. MengeneeBa. OOBACHATH
3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB 3JIEMEHTOB B IPEAENIax MaJbIX IEPUOJOB M TJIaBHBIX
noArpynm. XapakTepu3oBaTh XuMudeckue sjaeMeHnThl (0T H 1o Ca) Ha oCHOBE UX MOJIOKEHUS B
[ICXD u ocobeHHocTel cTpoeHuss MX aroMoB. OmpenensTb THIBI XUMHUYECKUX CBSI3eH B
COCIMHEHUSX.

IIpocreie BemecTBa - 7 4acoB

[TonoxeHne METAJIJIOB U HEMETAJVIOB B IMEPUOANYECKON cucTeMe XuMuueckux snemenTos . H.
MengeneeBa. BaxHeillne MPOCThIE BEIIECTBA — METAJUIBL: KEJIE30, ANIOMUHHUMI, KaJbIUH,
MarHuii, HaTpui, Kanuii. O0mue pu3nyecKue CBOCTBa METAIIIOB.

Baxneiimme mpocTeie BeIecTBa — HEMETaJIbl, 00pa30BaHHBIE aTOMaMH KHCJIOPOAa, BOIOPOIa,
azota, cepbl, Qochopa, yriepona. CrnocoOHOCTH aTOMOB XHMHUYECKUX JJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX IPOCTHIX BEIIECTB — AJUIOTPOIHUSA. AJIIOTPOIHBIE MOIU(PHUKAINN
kucinopoaa, ¢ochopa u onoBa. MeTaluIMYECKHE W HEMETAJUIMYECKHE CBOMCTBA IPOCTBIX
BenlecTB. OTHOCUTENIBHOCTD JIEJIEHUS IPOCTHIX BEIIECTB HA METAJUIbI U HEMETALIIBI.

[Tocrosnnas ABoraapo. KomnyectBo BemectBa. Monbs. MonspHast macca. MosipHbIil 00beM
ra3oo0pa3HbIx BemlecTB. KpaTHble €IMHUIIBI KOJIHMYECTBA BEIIECTBA —MUJUTUMOJIb U KHUIIOMOJb,
MUJUIMMOJISIPHAsT W KWJIOMOJISIPHAsE MacChl BEIIECTBA, MWUIMMOJSPHBIA W KUJIOMOJISIPHBIN
00beMbI Ta3000pa3HBIX BEIIECTB.

Pacuetsl ¢ ucnoIb30BaHUEM MOHATUHN «KOJIMYECTBO BEILIECTBAY», «MOJISIPHAsI Maccay, «MOJISIPHBIN
00BEM I'a30B», «IIOCTOSTHHAsE ABOTAApO».

Pacuyernsble 3a1aun:

Boruniciienue MOJIsIpHON Macchl BEIIECTB 0 XUMUYECKUM (popmyiam;

PacueTsl ¢ HCTIOIB30BaHNEM MOHATHI «KOJMYECTBO BEUIECTBA», «MOJISIPHAS MAcCay, «MOJISIPHBIN
00BEeM Ir'a30B», «IIOCTOSTHHAsE ABOTAAPO».

HNemoncrpanuu: [lomyuenne ozoHa. OOpasupbl 6€I0ro M Ceporo 0yoBa, OEJIOro U KpacHOro
dochopa. HekoTopsle MeTauibl U HEMETAJUIbl KOJWYECTBOM BemiectBa 1 Monb. Mojens
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

CoenvHeHN XUMHYECKHUX YJIeMEHTOB - 14 yacoB
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Crenenb okucienus. OnpenerneHne CTeNeHn OKUCICHUS 3JIEMEHTOB 0 XUMHUYECKOW dopmyre
coequnenusi. CocraBneHne (GopMysn OMHAPHBIX COEIAMHEHHH, OOIMil cnoco0 MX HAa3bIBAHUSL.
bunaphubie coeauHeHMs: OKCUIBI, XJOpHUAbI, cyinbhuasl u 1p. CocrtaBieHue ux ¢GopMmyll.
IIpeacraBuTeny OKCHAOB: BOJA, YIJEKHUCIbI ra3 W HerameHas u3BecTb. llpencraBurenu
JETY4YUX BOJOPOIHBIX COEAMHEHUN: XJIOPOBOIOPOA U AMMHUAK.

OcHoBaHMs, WX COCTaB U Ha3BaHWA. PacTBOpUMOCTH OCHOBaHMW B Boje. TaOiumia
PacTBOPUMOCTH TMAPOKCHUIIOB U cojiel B Boze. [IpencraBurenu menoden: ruApOKCUAbI HATPHUs,
Kannug U Kanpuud. [loHsTue o kadecTBeHHBIX peakuusax. MuHnukatopel. M3MeHeHue okpacku
WHJMKATOPOB B IIIEJIOYHOU Cpeae.

Kucnotel, ux cocraB u Ha3Banus. Knaccudukarus kucnor. [IpencraBuTenn KUCIOT: cepHas,
coJIIHas U a30THas. MI3MeHeHne OKkpacku MHAMKATOPOB B KUCJIOTHOM CpeJie.

Conu Kak MpoU3BOAHBIE KUCIOT U OCHOBaHMM. VX cocTaB u Ha3BaHus. PactBopuMocTs coseil B
Bogie. [IpencraBurenu comneit: xiopua HaTpus, KapOoHaT U ¢ocdat KabLus.

AMopdHBIE 1 KPUCTAJUINIECKHE BEIIECTBA.

MexMoIeKyJIIpHble B3aUMOJECUCTBUSA. THUIIBI KPUCTANIMYECKUX PEUIETOK: HWOHHAs, aTOMHasi,
MOJIEKYJIIpHAs M MeTaJuIM4ecKasi. 3aBUCUMOCTh CBOMCTB BEIECTB OT TUIIOB KPUCTAILNIMYECKUX
PELIETOK.

BemectBa MONEKYJISpHOTO M HEMOJIEKYJISIPHOI'O CTPOEHMS. 3aKOH IOCTOSIHCTBA COCTaBa JJis
BEILECTB MOJIEKYJISIPHOTO CTPOEHUSI.

UYuctele BemecTBa U cMecu. [IpuMepsl KUAKUX, TBEPABIX U Ta3000pa3HbIX cMmeceil. CBoiicTBa
YUCTHIX BemecTB UM cMecedd. Mx coctaB. MaccoBas u oObeMHas JOJIM KOMIIOHEHTa CMECH.
Pacuersl, cBsi3aHHBIE ¢ UCTIOJIB30BAHUEM TIOHSATHUS «JIOJISD».

Pacuernbie 3agaum:

Pacyet maccoBoii U 00beMHOM J0J€¥ KOMITOHEHTOB CMECH BEIIECTB;

Brluucinenne MaccoBOil 07U BELIECTBa B PAacTBOpPE IO M3BECTHOM Macce pacTBOPEHHOTO
BEIIECTBAa U Macce pacTBOPUTEIIS;

Brbrunicnenne Macchl  pacTBOPSEMOTO BEIIECTBA U PACTBOPUTENS, HEOOXOAMMBIX IS
IIPUTOTOBJIEHUS ONPEIEIEHHON MAacChl pacTBOpa ¢ U3BECTHOM MAacCOBOW JI0JI€M pacTBOPEHHOTO
BELIECTBA.

JMemoncrpanun: OOpa3iibl OKCHIOB, KUCIOT, OCHOBAHUN U coyieil. Moaenu KpUCTaIITHIeCKIX
PEIIeTOK XJIOPHIa HaTpus, aiMasa, okcuaa yriaepona (1V). B3psiB cmecu Boiopoa ¢ BO3TyXOM.
Crnioco0wI pazaeneHust cmecei. JIMCTHIISATINS BOIBI.

HN3menennsi, npoucxoasuue ¢ pemecrsamu - 13 yacos

[lonsiTue sBIEHWN KaKk M3MEHEHHH, MPOUCXOIAIIMX C BEIIECTBAMH. SIBIIEHUSA, CBSI3aHHbBIE C

HN3MCHCHHUEM KPHUCTANIMYECKOI'O CTPOCHHA BCIICCTBA IIPU IIOCTOAHHOM €ro CocCTaBe,
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¢usnueckue sBieHus. Duznyeckue SBICHUS B XUMHUHM: JUCTWUIALMUS, KpUCTAJUIM3ALUA,
BBIITAPUBAHUE M BO3TOHKA BEILIECTB, HIEHTPU(PYTHPOBAHHUE.

SIBneHuMs, CBA3aHHBIE C U3MEHEHMEM COCTaBa BEILECTBA, - XUMUYEeCKUe peakuuu. IIpusHaku u
YCIIOBHS IPOTEKAHUs XUMHUUYECKUX peakuuid. [IoHaTue 06 3K30- U SHAOTEPMUYECKUX PEAKLIHAX.
Peakuun ropeHuss Kak 4YacTHBIM Cllydad OK30TEPMHYECKUX PEaKLHH, IPOTEKAIOIIUX C
BBIJICIICHUEM CBETA.

3aKOH COXPAaHEHHs MacChl BEIIECTB. XMMHMYECKHE YpaBHEHUS. 3HAUYCHHE MHIEKCOB U
k03 duunento. CocraBieHue ypaBHEHUH XUMUYECKUX PEaKIHi.

Pacuersl o XxuMHuYeCcKUM ypaBHEHUAM. PeleHne 3aa4 Ha HaXO0XKACHUE KOJIMYECTBA BELIECTBA,
Macchl WM 00beMa MPOAYKTa PEaKLUH 110 KOJMYECTBY BEILIECTBA, MAaCCE WM 00BEMY HCXOIHOTO
BenlecTBa. PacueTsl ¢ MCIOIB30BaHUEM MOHATHS «AOJS», KOIZla MCXOJHOE BEUIECTBO JaHO B
BUJE DPACTBOpA C 3aJaHHOM MAacCOBOM JOJE€H pacTBOPEHHOIO BELIECTBA WM COLCPKHUT
ONPEAEIIEHHYIO JIOIIO PUMECEH.

Peaknnu paznoxenus. [lonarue o ckopocTn xumudeckux peakuuid. Karanuszaropel. @epmMeHTHI.
Peakiun coeaunenus. KartanmuTuueckue W HekataliuTUueckue peakuuud. OOpaTHUMble U
HEOOpaTHMBbIE PEAKIIHH.

Peakuuu 3amenienust. DNEKTPOXUMUYECKUN P HANpPsYKEHUH METaJJIOB, €r0 HCIOJb30BaHUE
JUISl TIPOTHO3UPOBAHUSA BO3MOXKHOCTH IPOTEKAHUS PEAKLHMM MEKIy METAJLIaMH U pacTBOpaMu
KHCIIOT. Peakliny BBITECHEHUS OJTHUX METAJIOB U3 PACTBOPOB UX COJIEH APYTHMMH METaJllIaMHU.
Peakiun oOmena. Peakuuu HeWTpanuzanuu. YcClIOBUS NPOTEKaHUs peakuuil oOMeHa B
pacTBopax 10 KOHIIA.

Tunel XUMUUECKUX peaklMil (10 MPU3HAKY «YHUCIIO M COCTaB MCXOAHBIX BELIECTB M MPOJTYKTOB
peakiu») Ha TMpPUMEPE CBOWMCTB BOJBI. Peakumsi pasziioxKeHUss — d3JIEKTPOJIU3 BOJABL. Peakiuu
COCIMHEHUS — B3aUMOJACHCTBUE BOABI C OKCHIaMH METAIOB M HemeTauioB. Ilonsartue
«TUOpOKCUABDY. Peaknum 3aMelleHHs — B3aMMOJEHCTBUE BOJABI C  IUEIOYHBIMU U
IIeJIOYHO3EMENNbHBIMU  MeTallaMu. Peakiuu oOMeHa (Ha mpumepe Truaponusza cyibpuiaa
ITIOMUHUS U KapOuaa Kajublus).

Pacuyernsble 3a1aun:

Beluncrnenne 1no XMMHUYECKUM YPaBHEHUSAM MacChl WIM KOJIMYECTBA BELIECTBA 110 U3BECTHOU
Macce WIA KOJIMYECTBY BELIECTBA OJHOTO U3 BCTYMAIOIIUX B PEAKIUIO BELIECTB WIH IIPOLYKTOB
peakuuy;

Brruncnenmne maccol (KOJMYECTBa BEIIECTBA, 00beMa) MPOIYKTa PeaKIH, €ClI U3BECTHA Macca
MCXOJIHOTO BEILIECTBA, COAECPIKAIIETO ONPEAECICHHYIO JOJII0 IPUMECEH;

Brruncnenmne maccol (KOJU4ECTBa BEIIECTBA, 00beMa) MPOIYyKTa PeaKkIy, €ClIi U3BECTHA Macca

pacTBOpa U MacCcoBasd J0J PACTBOPEHHOI'O BEIICCTBA.
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JNemonctpanuu: [Ipumeps! pu3nueckux siBICHUI: IUIaBiIeHUE NapaduHa; BO3rOHKA MOJA WIH
OCH30MHON KHUCIIOTHI; PAacTBOPEHME IepMaHraHara Kajus;, Aud@y3ust AyMIMCTHIX BEUIECTB C
ropsiei 1aMrnoyky HakanuBaHus. [IpuMepsl XUMHUECKUX SBJICHUI: ropenue maruus, pocdopa;
B3aUMOJICHCTBUE COJITHON KUCIOTBI C MPAMOPOM HITH MEJIOM; moJiydenue rugpokcuaa meau (11);
pacTBOpEHHE IMOJIYYEHHOTO THUJPOKCHAA B KHCIOTaxX; B3aumozeiictBue oxcuaa meau (Il) c
CEpHOM KHCIIOTOM IpU HArpeBaHHWM; pa3JI0KEHUE IIEpMaHraHaTa Kajivs, B3aWMOJEHCTBUE
pa30aBICHHBIX KUCIOT C METAJUIAMU; Pa3JI0KEHUE MEPOKCUIA BOAOPOA; 1) AIEKTPOJIN3 BOIBL.
Yuammecs 10JKHbI 3HATh: 00IIKe (U3NYECKUE CBOMCTBA METAJUIOB, OMpENEICHUE MOHITHIA
«MOJIbY, «MOJISIPHAsI Maccay, OIpeIeICHUE MOJISIPHOTO 00bEMa ra3os.

YMeTh: xapakTepu3oBaTh CBS3b MEXAY COCTaBOM, CTPOCHHEM W CBOMCTBaMH METAUIOB U
HEMETAJUIOB, (PM3WYECKUE CBOICTBA HEMETAIJIOB, BBIUMCISTH MOJSPHYIO Maccy mo Qopmyie
COCIMHEHUS, MacCy BEIIECTBA M YHCIO YacTHUIl MO HM3BECTHOMY KOJIMYECTBY BemlecTBa (U
oOpaTHble 3aa4yu), 00bEM raza MO KOJMYECTBY, MAacCy OIpPEACTIEHHOro 00bEMa WM 4ucia
MOJIEKYJT ra3a (1 oOpaTHBIC 3aa49H).

Yuammecss A0JLKHBI 3HATh: CIOCOOBI paszzieneHus cMmeceil. OmpeneneHue MOHATUS
«XUMHYECKasi peakuus», MpPU3HAKU U YCIOBHSI TEUEHUS XUMHUYECKHUX pPEaKUud 10
MIOTJIOIIEHHIO U BBIICIICHUIO SHEPTUH.

OrnipeziesieHne MOHATUS «XUMUYECKask PEaKIush».

YMeTh: 00pamaThCs ¢ XUMUUECKON MOCYA0H U TaOOpaTOpHBIM 000pyN0BaHUE IPU

MPOBEJCHUN OIBITOB C LEIbI0 OYUCTKUA 3arps3HEHHOW BoOAbl.  CoOCTaBIATH ypaBHEHUS
XUMUYECKOW pEaKIMd Ha OCHOBE 3aKOHAa COXPAHEHHMsS] MAacChl BEIIECTB. BBIUUCIATH MO
XUMUYECKUM YPaBHEHUSIM Maccy, 00bEM WM KOJUYECTBO OJHOTO U3 MPOJIYKTOB PEAKIIMH 10
Macce HCXOJHOIO BEUIECTBA M BEIIECTBA, COJAEPIKAIIETO OMNPEACIEHHYIO IO IMPUMECEH.
OTnuuaTh peakiuu pa3aoKeHUs, COSMHEHHs], 3aMellleHusI 1 0OMeHa APYyT OT APYyra, COCTaBIATh
ypaBHEHHUs peakuuil AaHHbIX TUINOB. COCTaBiIATh YpPaBHEHUS pPEAKIUN B3aUMOJACUCTBUS
METAJIJIOB C PACTBOPAMU KHUCJIOT U COJIEH, UCMOJIb3YS pAJ aKTUBHOCTH MeTaJuioB. OmnpenensiTh
BO3MOXKHOCTh MPOTEKaHMs peaklinii oOMeHa B pacTBOpax J0 KOHIA.

Yyamuecss J0/KHbI 3HATh: OIPEICIICHHUS CTENEHW OKHUCIECHMS, 3JE€KTPOOTPULATEIbHOCTH,
OKCHJIOB, OCHOBAHUW, KUCJIOT U COJIEW, KPUCTAUIMYECKUX PEUIETOK, CMECEH, MAaCCOBOW WIIU
00BEMHOM JTOJIM PACTBOPEHHOTO BEIIIECTBA.

YMeTb. omnpenenarTh CTENEeHb OKUCIEHUS JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, COCTABJISATH
(dbopMyIIbl COEIMHEHUN TIO CTENIEHH OKUCJICHHMsI, HA3bIBaTh OWHApHBIE coequHeHus. OnpenensiTh
MPUHAJIEKHOCTh BEIIECTB K KJIaccaM OKCHUJIOB, OCHOBAaHMM, KUCIOT W COJIEH, Ha3bIBaTh WX,
COCTaBJIATH (OpMyJbl. 3HATh KAaYECTBEHHBIE PEAKIMU Ha YIJIEKUCHIBIA Ta3, pacro3HaBaHUS

IeJI0Ye U KHUCIOT. XapaKTepu30BaTh U OOBSCHITH CBOWCTBA BEIIECTB HA OCHOBAHWH BHJIA
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XUMUYECKOU CBSA3U U TUIA KPUCTAJUIMYECKOU PEIIETKU. BBIUMCIATE MAaCCOBYIO OO BELIECTBA
B PacTBOpE.

PacTrBopenue. PactBOpbI. Peaknuuu  HMOHHOTO 0O0MeHA M OKHMCJIHUTEJIbHO-
BOCCTAHOBHUTEJIbHbIE peaKkiuu- 17 yacos

PactBopenue kak ¢usuko-xumuueckuil nporecc. [loHsTHe 0 ruaparax ¥ KpUCTaIOTHAPATaX.
PactBopumMocTs. KpuBble pacTBOPUMOCTH KaK MOJEIb 3aBUCUMOCTH PAaCTBOPUMOCTH TBEPIBIX
BEUICCTB OT TeMIeparypsl. HacelllieHHbIE, HEHACBIECHHBIE W IEPECBHILICHHBIE PACTBOPBIL.
3HaYeHUe pacTBOPOB JJIsl IPUPOIBI U CEINbCKOI0 XO35AMCTBA.

[TonsTHe 00 SMEKTPOIMTUYECKON IUCCOLUAMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHL. MeXxaHu3M
JUCCOLMAIMU  DJIEKTPOJIUTOB €  PA3JIMYHBIM  TUIOM  XUMHYeCKOM cBs3H. (CTeneHb
NEKTPOIUTHYECKOH uccoruanuu. CHUIIbHBIE U c1a0ble 3JIEKTPOJIUTHI.

OcHOBHBIE TIOJOXEHUS TEOPUU DJIEKTPOIUTHUYECKOM Juccouuanuu. VoHHBIE ypaBHEHHS
peakuuid. YciaoBUsS NPOTEKAaHUS peakUuu OOMEHa MEXIYy 3JIEKTPOJUTaMH 10 KOHIIA B CBETE
WOHHBIX IIPEICTABJICHUI.

Knaccugukaius MOHOB U UX CBOMCTBA.

Kucnorsl, ux xnaccudpuxanus. Jlucconmanus KHCIOT M MX CBOMCTBAa B CBETE€ TEOPUU
ANIEKTPOJIUTUYECKON Aucconranuu. MOJeKyaspHble U HOHHBIE YPAaBHEHMS DPEAKLUHA KHUCIOT.
B3aumoneiicTBue KUCIOT C MeTaslaMU. OJEKTPOXUMUYECKUN PpsJl HANpsKEHUH METaJuloB.
B3aumoneincTBue KUCIOT ¢ OKCHUAAMM METAUIOB. B3auMoIeiCcTBHE KUCIOT ¢ OCHOBAHUSAMHU -
peakuus HeWTpanuzauuu. BzammopeiicTBue kucinor ¢ consMu. Mcmonb3oBaHue TaGIUIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMUYECKHUX CBOMCTB KHCIIOT.

OcHoBanus, ux kinaccupukanus. Jlucconuanuss OCHOBAaHMM M UX CBOWCTBAa B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON auccolanui. B3anmoaeicTBue OCHOBaHWN C KHUCJIOTAMH, KHCIOTHBIMU
okcuJIamMu M consMHu. Mcnonb3oBaHue TaONMIBI PAcTBOPUMOCTH ISl XapaKTEPUCTUKU
XMMHYECKHX CBOMCTB OCHOBAHMM. Pa3nokeHne HepaCTBOPUMBIX OCHOBAHUM IIPU HAIPEBAHUMU.
Conu, ux kiaccuuKkanus U JUCCOIMAIUS PA3IMYHBIX TUMOB coJieid. CBOMCTBA Cojieli B CBETE
TEOPUM IIIEKTPOJUTUYECKON aucconuanuu. B3anMonencTBue cojedl ¢ MeTalulaMH, YCIOBHS
IIPOTEKaHUs 3TUX peakuuil. B3aummoneicTBue cojiell ¢ KUCIOTaMH, OCHOBAHUSMU U COJISIMH.
Hcnonb30BaHue TabIuUIbl pACTBOPUMOCTH JJISl XapaKTEPUCTUKA XUMUYECKUX CBOIMCTB COJIEH.
O06o0menue cBeeHni 00 OKCHAaX, X KiIacCU(PUKAIIMU U XUMUIECKIX CBOWCTBAX.
I'eneTndeckue psAabpl METAUIOB W HEMETAUIOB. ['eHeTWueckas CBsI3b MEXAYy KilaccaMu
HEOPraHUYECKUX BEIECTB.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peakuU. OKHCIUTENb U BOCCTAHOBUTEIND, OKUCIIEHUE U

BOCCTaHOBJICHHC.
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Peaknmn moHHOro oOMEHAa W OKHCIHTEIHHO-BOCCTAHOBHUTEIbHBIC peakiuu. CocTaBieHHE
YpaBHEHHI OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOAOM JIEKTPOHHOTO OanaHca.
CpoiicTBa MPOCTHIX BEIIECTB - METANIOB W HEMETa/UIOB, KHUCIOT U COJed B CBeETe
MpeJICTaBICHUH 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX MPOLIECCAX.

JeMoHcTpanuu: VcrbiTaHue BEIIECTB WU MX PACTBOPOB HA 3JEKTPOIPOBOIHOCTH. JIBMKEHUE
OKpAIIIEHHBIX HOHOB B JJIEKTPUYECKOM I10JiE. 3aBHCHMOCTH 3JIEKTPOIPOBOJHOCTH YKCYCHOU
KHUCJIOTBI OT KOHIIEHTpaluuu. B3anMopelicTBue IIMHKA C CEpOil, COMSHON KHUCIOTOH, XJIOPHIOM
meau (11). Topenne maraus. BzanmoelicTBre XJI0pHOM B CEpOBOAOPOTHON BOJIBI.

Yuammuecss 0/UKHBI 3HATB: ONPEICIICHUE TMOHITHS «PACTBOPBD», YCIOBHS PaCTBOPEHUS
BeliecTB B Boje. OnpeneneHue MOHATHS «3JIEKTPOITUTY, «HEIICKTPOIUT, «IJICKTPOIUTHICCKAST
JUCCOLIMAIUS», «CUIIBHBIN AIIEKTPOIIUTY, «CIIA0BIN AMEKTPOIUTY», IOHUMATh CYLTHOCTD Mpoliecca
ANEKTPONUTHYECKON Jucconuanui. (OCHOBHBIE TIOJOXKEHUS TEOPUU AJIEKTPOIUTUYECKOM
nuccouuanuu. Onpenenenyue KUCIoT, menodei u coneit ¢ Touku 3penus TO/. Knaccuduxanuro
U XHMHYECKHE CBOWCTBA KHCJIOT, OCHOBAaHWUM, OKCHAOB U cojeil. OrpejerneHne MOHATUN
«OKHCITUTEIbY», «<BOCCTAHOBUTEINDY, KOKUCICHHUE», «BOCCTAHOBJICHHEY.

YMeTh: nonp30BaThCs Tabmuieil pactBOpuMOCcTH. COCTaBIATh yPaBHEHUS AJIEKTPOIUTUYECKON
JMICCOIIMALIMU KHCIIOT, mienoyed u coneld. COCTaBIIATh YpaBHEHUS PEaKIMii MOHHOTO OOMEHa,
MOHUMATh MX CYIIHOCTh. OTpenensTh BO3MOXXHOCTh MPOTEKAHUS PEaKIMii MOHHOTO OOMEHA.
CocTaBniTh ypaBHEHUS PEAKIMil, XapaKTepU3YIONIMX XHUMUYECKHE CBOWCTBA KHUCIOT,
OCHOBaHUM, OKCHUJOB U COJEeH B MOJEKYJSIPpHOM U HOHHOM BHe. COCTaBISATh YpaBHEHHS
peaknuii, XapaKTepU3yIOINUe XUMHUICCKIE CBONCTBA M TCHETUYECKYIO CBSI3b OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX COCAMHCHHA B MOJICKYJIIPHOM M HOHHOM BHje. OnpenerisiTh OKHCIUTEIN U
BOCCTAHOBUTEJIH, OTJIUYATh OKHCIUTEIh — BOCCTAHOBHUTEIBHBIC PEAKIIMH OT JPYTHX THIIOB
peakiuii, paccTaBisATh KOIPPUIMEHTHI B OKUCIUTEIHLHO — BOCCTAHOBUTEIBHBIX PEAKIUIX

METOHOM 3JICKTPOHHOTO Oananca.

9kJ1ace
BBenenne. O0uiasi XapakTepucTHKa XHMHYECKHX J1eMeHToB (6 yacoB)

XapakTepucTrKa 3JE€MEHTA 10 €r0 MOJOKEHHUIO B MEPUOAMYECKON CUCTEME XUMHUECKUX
sanemenTtoB JI. 1. MenaeneeBa. CBOMCTBAa OKCUIOB, KUCIIOT, OCHOBAHUH U COJIEH B CBETE TEOPUU
ANEKTPOIUTUIECKON TUCCOIMAIIMN U TIPOIIECCOB OKUCIEHHUS-BOCCTAHOBIEHUA. | eHEeTHYECKHe
paapl  Metanma W HemeTaiia. [loHsTHE O mepexoAHbIX dleMeHTaX. AMOOTEpHOCTD.
['enetnueckuil psg nepexogHoro nieMmenta. [lepuognueckuil 3aKk0H U MEPUOIUYECKasi CUCTEMA
xuMmudeckux 31aeMeHToB Jl. V1. MenzeneeBa B cBeTe y4eHHs O CTpPOCHHH aToma. X 3HadeHue.

JlabopaTophsbiit onbIT. 1. [TomyyeHue ruapokcua IMMHKA U UCCIEA0BAaHUE €TO CBOMCTB.
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Tema 1 Metasubl (20 yacoB)

[lonoxkeHne MeTauIOB B MEPUOAMYECKOM CHCTEME XUMHUYECKHX ayemeHtoB [[. .
MenneneeBa. Metandeckas KpUCTAIUIMYECKAs] PELIETKA U METAJUIMYECKask XUMHUUYECKas CBS3b.
OO6ume ¢Qusnueckue cpoiictBa MeTayuioB. CIulaBbl, UX CBOMCTBa M 3HAUYE€HUE. XUMHYECKUE
CBOMCTBA METAJUIOB KaK BOCCTAHOBUTENEH. DJIEKTPOXUMHUUECKUI PsiJl HANIPSIKEHU METaJUIOB U
€ro HCIOJIb30BAHUE JUISI XapaKTEPUCTUKH XHMHUYECKHX CBOWCTB KOHKPETHBIX METAaJIOB.
Crioco0bI MmosTydeHus] METaJUIOB: HPO-, TUAPO- U AMeKTpoMeTautyprusi. Kopposus metamioB u
crocoObI 6OPHOKI ¢ HEl.

OOmiasi xapakTepuCcTHKa IIEIOYHBIX MeTaioB. Mertamibl B mpupoje. Obuue crnocodbl
ux nonydenus. Ctpoenue atoMoB. [llenodnbie MeTasuibl MPOCTHIE BEIIECTBA, UX (DU3HUECKUE U
XUMHUYECKHE CBOMCTBA. BaxkHelme coeIMHEHUS IIETOYHBIX METANIOB — OKCHUIbI, TUAPOKCHIBI
U COJM (XJIOpHJIbI, KapOOHATHI, CyJb(aThl, HUTPAThl), UX CBOWCTBA U NIPUMEHEHUE B HAPOJHOM
xo3siicTBe. Kanuiineie ynoopenusi.

OO0mas xapakTepucTHKa 3JIEMEHTOB TNaBHOM mnoarpynmsl I rpymmel. CTpoeHue aToMOB.
[lenouno3emMenbHBIE METAIUTBI - TPOCTHIE BEHIECTBA, UX (PU3UYECKHUE M XUMHUECKHE CBOWCTBA.
Baxneiimume coeauHeHUsT IMIETOYHO3EMENBHBIX METAUIOB — OKCH[IbI, THAPOKCHIBI M COJH
(xopunabl, KapOOHATHI, HUTPATHI, cynbdaTrbl U Qocdarbl), UX CBOHCTBA M NPUMEHEHHUE B
HapOJIHOM XO35UCTBE.

Antomunuil. CtpoeHue atoma, QU3NYECKHUE U XUMHYECKHE CBOWMCTBA MPOCTOrO BEIIECTBA.
CoenvHeHHs allOMMHUSI OKCHJI M TUIPOKCHUI, MX am@oTepHbId XapakTtep. Bakuelime comu
amomuHus. [IpuMeHeHne antOMUHUS U €r0 COEAUHEHHUIA.

Kenezo. Ctpoenue atoma, (u3HUeCKHEe M XHMHUYECKUE CBOMCTBA MPOCTOTO BEIIECTBA.
Tenetnueckue paasl Fe?" u Fed'. Kauectennrie peaximu na Fe?* u Fe3'. Baxwueitmme comu
JKene3a. 3JHAUCHUE JKeje3a, ero COSAMHEHWM M CIUIaBOB B NMPUPOAE M HAPOJHOM XO3siCTBE.

JemoncTpanuu. O6pa3ibl MIETOYHBIX U HIEIOYHO3EMEIbHBIX MeTauioB. OOpasibl CIUIaBOB.
B3aumoneicTeue Hatpus, JUTHS U Kalblus ¢ BOAOM. B3auMmopnencTBue HaTpuss U Mar"us C
KHCcTIopoioM. B3anmopeiicTBue MetamoB ¢ Hemetauiamu. [lonmydenue rkapokcunoB xenesa (1)
u (II).

JlabopaTopHbie ombIThl. 2. O3HaKOMJIEHHE C oOpasllaMu MeTauioB. 3. B3aumopeiicTBue
METAJIJIOB C pPacTBOpaMH KHCIOT W coneil. 4. O3HakomiieHHE ¢ oOpa3laMu MPUPOTHBIX
COCIMHEHUI: a) HaTpus; 0) Kalbllus; B) amlOMUHUS; T) >kene3a. 5. [lomydeHue ruapokcuaa
AJTIOMUHUS ¥ €r0 B3aMMOJECHCTBUE C PACTBOPAMH KHUCIIOT U IIesiodei. 6. KauecTBeHHbIE peakiuu

na nousl Fe?* u Fed*,
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Ipaxmuyeckas paboma Ne 1: «OcyniecTBIEHUE ETIOYKU XUMUYECKUX MTPEBPALICHUIN
Ilpakmuueckas paboma Ne 2: «IlonyyeHue u CBOMCTBA COCIMHEHUI METAILJIOBY

Ilpaxmuueckas paboma Ne3 «dKcriepUMEHTANbHbBIE 33/1a4d 110 PACIO3HABAHUIO M IOJYYECHUIO
BEIIECTB»

Tema 2 Hemeramibl (254aca)

OOmiasi xapakTepuCTHKa HEMETaJUIOB: IMOJIOKEHHWE B mepuoaudeckoir cucreme 1. U.
MenneneeBa, OCOOCHHOCTHM CTPOEHHUS aTOMOB, JJIEKTPOOTPUIIATEIBHOCTH Kak  Mepa
«HEMETaJUIMYHOCTUY, PAJ IEKTPOOTpULaTebHOCTH. KprcTaninyeckoe cTpoeHrne HEMETAIIOB -
NpOCThIX BemiecTB. AJsutoTponusi. dusznueckue cBoMcTBa HeMeTauioB. OTHOCUTENBHOCTH
MOHATUH «METaJLD», KHEMETAaJLD».

Bonopoa. Ilosoxenne B NEPUOAMYECKOW CHCTEME XUMHUYECKHX dneMeHToB J[. U.
MenneneeBa. CtpoeHue atroma ¥ MoJieKysibl. OU3NYecKue U XMMHYECKHE CBOWCTBA BOAOPO/A,
€ro MoJiyuyeHue U NpuMeHEHHE.

O6mrast  xapakrtepuctuka rajgoreHoB. Crtpoenue artomoB. I[IpocTeie BemiecTBa, HX
buznyeckue u XuMuueckre cBoiictBa. OCHOBHBIE COSIMHEHUS TAIOT€HOB (TaJOreHOBOIOPOIbI U
raJIOreHuIbl) UX cBoicTBa. KauecTBeHHas peakuus Ha XJIOpuA-MoH KpaTkue cBeneHus o xXjiope,
opome, ¢rope u mozae. IlpuMeHeHUEe TajJOreHOB W WX COCIUWHEHUN B HAPOIHOM XO3SMCTBE.

Cepa. CtpoeHue aToma, aJuIOTPOIUS, CBOICTBA U IPUMEHEHHE poMOnUecKoil cepbl. OKCuIbI
ceppl (IT) u (VI), ux momyuenue, cBoiictBa u npumeHeHre CepoBOJAOPOAHAs M CEpHUCTAs
KUCIIOThl. CepHasl KUCJIOTa U €€ COJIM, UX NMPUMEHEHHE B HApoAHO xo3sicTBe. KauecTBeHHas
peakius Ha CyJb(aT-HOH.

A3zot. CTpoeHHe aToMa M MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEIIECTBA. AMMHAK, CTPOCHHE,
CBOMCTBa, MojydyeHue u npuMeHeHue. Conu aMMOHUS, UX CBOMCTB W mMpuMeHeHue. OKCHIIBI
azota (IT) u (IV). AzoTHas kucinora, ee CBOIiCTBa W NpuUMeHeHHe. HuTpaTel W HUTPUTHI,
npobiieMa HX COJIEpPKaHHUS B CEIbCKOXO3SWCTBEHHOW MPOAYKIHUU. A3O0THBIE YIOOpEHHS.

®ocop. Crpoenue aroma, auIOTpOIuUs, CBoilcTBa Oenoro M KpacHoro ¢ocdopa, HxX
npumeHnenue. OCHOBHbIE coeauHeHus: okcua ¢ocdopa (V), oprodochopHas Kuciota u
docatsl. DochopHblie y100peHuUs.

VYrrnepon. CrtpoeHue aToMa, aijJOTPOINHUS, CBONCTBA aIJOTPOMHBIX MOAM(PUKAIUH,
npumenenue. Oxcuasl yrinepona (II) m (IV), ux cpoiictBa u npumenenue. KauecTBeHHas
peakius Ha yrieKucibiid ra3. KapOoHaTel: KalbIUT, coAa, MOTAIl, WX 3HAYCHUE B MPUPOJEC U
KU3HU YeJI0BeKa. KauectBennas peakuus Ha KapOOHAT-UOH.

Kpemuuii. CtpoeHue aTtoma, KpUCTAIUIMYECKUN KPEMHHU, €ro CBOWCTBA U MPUMEHEHUE.
Oxkcun kpemuus (IV), ero mpupomnsie pasHOBUAHOCTH. CHIMKAThl. 3HAYCHUE COEAMHEHUU

KpPEMHHSI B JKMBOM M HEXHBOW mpupone. lIoHATHE O CHIMKATHOM NIPOMBINUIEHHOCTH.
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HemoncTtpannu. O6pasisl raloreHoB - IPOCThIX BelecTB. B3aumoseiicTBue rajJoreHoB ¢
HaTpUeM, AIIOMUHUEM. BeITecHeHHne XJI0poM OpoMa HITH H0/1a U3 PACTBOPOB UX COJICH.

BsaumopeiicTBue cepsl ¢ MeTallIaMH, BOAOPOJIOM U KHCIOPOJIOM.

B3anmopeiictBue KOHLIEHTPUPOBAHHOU a30THOMN KHCJIOTBI c MEJBIO.

[Tornouienue yriieM pacTBOPEHHBIX BELIECTB WJIM ra3oB. BoccTaHoBieHue menu u3 ee
okcyaa yriaem. O0pasibl MPUPOIHBIX COSAMHEHUN XJopa, cepbl, pocdopa, yriepoaa, KpeMHUS.
O0pa3iupl BaXXKHEUIIUX ISl HAPOJHOTO XO35UCTBA CyIb(haTOB, HUTPATOB, KApOOHATOB, hocdaTos.
OO0pa3ipl cTekna, KepaMuKH, [IEeMEHTa.

JIaGoparopubie ombIThl. 7. KauectBeHnas peaknust Ha xyopua-uoH. 8. KauecTBenHas
peakius Ha cynb(har-uoH. 9. PacnioznaBanue coneit ammonus. 10. [Toydyenue yriaekucioro rasa
u ero pacro3naBanue. 11. KauecTBeHnas peakius Ha kapOoHar-uoH. 12. O3HakoMJIEHHE C
IPUPOAHBIMH cuiuKaTamMu. 13. O3HaKoMIIEHHE ¢ TPOAYKIUEH CUITMKATHOW MPOMBIIIIICHHOCTH.
Ipaxmuueckas paboma Ne 4: « JxkciepuMeHTalIbHbIE 3a1a4u 110 Teme «[loarpynna kucinoponay.
Ilpaxmuueckas paboma Ne 5: «JkcrniepuMeHTalbHbIe 3afaun 1o teMe «lloarpymnmel azora u
yraepozaa ».

Ipaxmuuyeckas paboma Ne 6. «Ilonyuenue, cobrpanue U pacrio3HaBaHUE Fa30BY.

BemiectBa opranuueckue U HEOPraHUYECKUE, OTHOCUTEIbHOCTh MOHSTUSI «OpPraHUYECKUE
BemecTBay. [IpuunmHBl MHOrooOpasusi OpraHMYEeCKUX COEeIUHEHMH. XHMHYECKOEe CTpOECHHE
OpPraHMYECKUX COEAMHEHUH. MonekynsapHble U CTPYKTYpHblE (OpPMYJbl OpraHUYECKHX
BEIIIECTB.

MeraH u 3TaH: cTpoeHHMe MoJIeKyJ. ['opeHne meraHa M 3TaHa. JleruapupoBaHHE HTaHa.
IIpuMeHeHne MeTaHa.

XVMMHYECKOE CTPOCHHE MOJIEKYJbl dTUiIECHA. J[BoMHas cBs3b. B3aumonelicTBue 3TuieHa ¢
BomoM.  Peaknum  nmosnmMepusaunuu  dtwieHa.  llomudTMneH M ero 3HaYeHHE.
[TonsiTue O mnpeAenpHBIX OAHOATOMHBIX CIHMpPTaX Ha IMpUMeEpax METaHoJla M 3TaHoJIa.
TpexaroMHBIN CIUPT - TIIALEPUH.

[Tonatue 00 anpaerupax Ha MpUMeEpe YKCycHoro anpaeruaa. OKHCIeHHE aibAerujia B
KHCIIOTY.

OAHOOCHOBHBIE MpefieNibHble KapOOHOBBIE KHUCIOTHI Ha MpUMepe YKCyCHOW KUCIoThl. Ee
cBoiictBa M mpumMeHeHue. CTeapuHOBas KHUCIOTa KakK IMPEACTaBUTENb >KMPHBIX KapOOHOBBIX
KHCJIOT.

Peakuuu sTepudukan M MOHATHE O CIOXKHBIX 3upax. Kupbl Kak cloxHBIE 3(QUPBI

TIMLOEpHUHA U JKUPHBIX KHUCJIOT.
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[TonsiTne 00 aMHMHOKHCIOTaX. Peaknuu MONMMKOHIEHCAIMU. benku, WX CTpoeHue u
Ouosioruueckas poib.

[Tonstue 06 yrnesojax. ['mioko3a, ee coiicTBa W 3HaueHue. Kpaxman u nemnosnosa (B
CPaBHEHMH), X OMOJIOTHYECKas POJIb.

JemoHcTpanu. Moaenu MOJIEKYJ METaHa W JIPYyTuX YTIeBOJAOpoaoB. B3ammoneiicTBue
3TUIIeHa ¢ OPOMHON BOOH M pacTBOpOM nepmanranara Kaiaus. OOpasibl 3TaHOIa U TIUIEPHHA.
KauecTBeHHast peakuus Ha MHOrOaTOMHbIe CHHPTHL. [lomydeHue ykcycHO-3TUIIOBOTO 3dupa.
OmbuieHue sxkupa. BzaumopeiicTBue TIUIIOKO3bI C aMMHUA4HBIM PAacTBOPOM OKcHja cepeodpa.
KavectBennas peakiusi Ha Kpaxmas. JlokazaTenbCTBO HadMuus (YyHKIMOHAIBHBIX TPYHI B
pacTBOopax aMHHOKUCIOT. ['opeHne OenkoB (1IepcT WM NTHYbUX NepbeB). L[BeTHbIE peakuun
OenKOoB.

JlaboparopHsbie onbITHL. 14. M3roToBienue Mojeneid MoeKys yrieBogopo1oB. 15. CBoiicTBa
ruepuHa. 16. BzaumopeiictBue rimoko3sl ¢ ruapokcugoMm meau (II) 0e3 HarpeBanus u npu
HarpeBaHuu. 17. BzaumoseiictBue kpaxmania ¢ Ho10M.

Tema 4 Xumus u :ku3Hb (3 4acos )
3HaueHHE B HW3TOTOBJIICHUM JIEKAPCTBEHHBIX MPENApaTOB, HU3TOTOBJICHUE MHILEBBIX
MPOIYKTOB, TMOJCIOYHBIX W  CTPOUTENBbHBIX  MaTepuasioB .IlpupoaHsie  HUCTOYHUKU
YIJIEBOJOPOAOB. XHMMHUUECKOE 3arpsi3HEHHE OKpy»karwomei cpenbl. [IpoGiemsl Oe3omacHOTro
HCII0JIb30BaHUS XUMUYECKHUX BELLECTB.
Tema5 Iloropenue(17). THIbl XUMHUYCCKUX CBSI3€H W THIBI KPUCTAUTHYECKHX PEIHIETOK.
B3anMoCBs3b CTPOEHUS U CBOMCTB BELIECTB.

Knaccudpukanus XUMHUYECKHMX pEaKIUil MO pa3iMyHbIM HpHU3HAKaM (YUCIO0 U COCTaB
pearupyromux 1 o0pa3yroluXcsl BEIIECTB; TEIUIOBOM 3(PQEeKT; UCIOIb30BaHUE KaTalIW3aTopa;
HallpaBJIE€HUE; U3MEHEHUE CTENIEHEN OKUCIIEHUS! aTOMOB).

[Ipoctble U cioXHBIE BemiecTBa. MeTaibl U HEMeTalUlbl. ['eHeTHudecKue psiibpl MeTania,
HEeMeTaula W TnepexoaHoro Mertamia. Okcuabl (OCHOBHBIE, aM(OTEpHBIE M KHCJIOTHBIE),
TUAPOKCUABl (OCHOBaHHUSA, aM@OTEpHble TUAPOKCUABI M KHCIOTBHI) M COJM: COCTaB,
Knaccupukanus W O0OIMe XUMHUYECKHE CBOICTBA B CBETE TEOPHH DIEKTPOIUTHUECKOMN

JAUCCOIMall1 1 HpeI[CTaBJ'IeHI/Iﬁ 0 IpoHeccax OKHUCICHUA-BOCCTAHOBJICHU.
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TEMATHYECKOE INTAHUPOBAHHE

8 KkJacce
Ne /i Tema pasnesa KommuectBo yacos | Ilpakruueckmue,
KOHTPOJIbHbIE
1 Xumusi-HayKa O BEIIeCTBAX. 6 1
2. ATOMBI XUMHUYECKHX 3JICMECHTOB. 10 1
3. [pocTeie BemecTBa 7 1
4, CoenrHeHns] XUMHYECKUX AJIEMEHTOB. 14 2
o. N3menenust, npoucxoasIye ¢ BelecTBaMu. 13 2
6. PactBopenme. PacTBopbl. 17 2
8. Peseps. 1 9
Hroro 68 18
9 kaace
Ne n/mm Tema pasnesa KonuuectBo yacoB | [IpakTuyecknue,
KOHTPOJIbHBIE
1. [ToBTOpEeHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiiacca. 17 3
2. MerTauibl 20 3
3. Hemeramnbl. 25 5
4. XUMUS ¥ KU3Hb 3
5. PesepBHOE Bpems1. 3
0
Utoro 68 11
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