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8 ki1acc (68 yacon)

Beenenue (5 u)

X¥MHsl — HayKa O BEIIECTBaxX, X CBOWCTBAX U NPEBPALLEHUAX.

[lonsTHe 0 XMMHUYECKOM 3J€MEHTE U (POpMax €ro CyIlecCTBOBaHUSA: CBOOOJHBIX aTomax,
IIPOCTBIX U CJIOKHBIX BEIIECTBA

[IpeBpamenus BemecTB. OTIMYME XUMHUECKUX PEAKIUH OT (PU3NUECKUX SBICHUH. Poib
XVMHH B KU3HU YEJIOBEKA.

Kparkue cBeneHHss U3 UCTOPUM BO3HUKHOBEHMS M pa3BuUTHA xuMmuu. [lepuon anxumwum.
[Tonsatne o Qunocopckom kamHe. Xumus B XVI B. PazButme xummuum Ha Pycu. Ponb
OTEYECTBEHHBIX YUYEHBIX B CTAHOBJIEHUU XMMHUYECKON Hayku - pabotel M. B. JlomoHocoBa, A.
M. bytneposa, /. 1. Menneneesa.

XvuMHYecKasi CUMBOJIMKA. 3HAaKM XUMHUYECKHX DJJEMEHTOB U IPOUCXOXKICHHE HX
Ha3BaHUM. Xumuueckue Gopmyibl. MHaekcsl u kodpduuueHTsl. OTHOCUTENIbHBIE aTOMHAas U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBOM J0IM XMMHUUECKOI0 JIEMEHTA 10 (hOpMyJie BELIECTBaA.

[Tepuognueckas cucremMa xumudeckux aieMmeHToB JI. M. MeHnzeneeBa, ee CTpykTypa:
MaJyible W OOJIBIINME TMEPUObl, TPYMIBI U MOArpyNmnbl (THaBHas W moOouHas). [lepuogmueckas
crcTeMa Kak ClpaBOYHOE 10coOMe IS OTy4YEHHUS CBEICHUIH 0 XMMUYECKHX 3JIEMEHTaX.

Pacuernbie 3agaun. 1. HaxoxneHne oTHOCHUTEIHHON MOJEKYJISIPHOW MacChl BEIECTBA
o ero xumuuyeckou Gopmyne. 2. BpluucieHne MaccoBOd J0JAM XUMHUYECKOTO 3JE€MEHTa B
BEIIECTBE 110 eT0 GopMyJie.

JemoncTpanun. [[lapocrepkHeBbIE MOAEIN PA3IUYHBIX IPOCTBIX U CIIOKHBIX BELIECTB.
Konnexkuus CTEKIIHHOM XMMHMYECKOW mOCynabl. BzammopneicTBue Mpamopa € KHUCIOTOM M
MIOMYTHEHHE U3BECTKOBOU BOJBI.

Tema 1. ATOMBI XUMHYECKHX 3J1eMeHTOB (9 4)

AToMBI Kak (opma CYIIECTBOBAHMUS XWMUYECKHX 3JIEMEHTOB. OCHOBHBIE CBEIEHUS O
CTpoeHHH aToMOB. Jloka3aTenbcTBa CIOXXHOCTH CTpoeHus aromoB. OmnbiTel Pesepdopna.
[TnaneTapHas MoeNb CTPOCHUS aTOMA.

CoctaB aTOMHBIX si€p: NPOTOHBI M HEWUTpOoHbl. OTHOCHUTENBHAs AaTOMHAas Macca.
B3anmoCBA3b MOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTEIbHASI ATOMHAs Maccay.

M3MmeHeHne uymcla MPOTOHOB B sJpe aToMa - OOpa30BaHUE HOBBIX XHUMHUYECKUX
DJIEMEHTOB.

H3meHeHue yucia HEUTPOHOB B sfipe aToMa - oOpa3zoBaHHe U30TONMOB. COBpeMEHHOE

OTpeIeJICHUE TOHATUS «XUMHUYECKUN 3JIeMEHT». M30TOombl Kak pa3HOBUIHOCTH aTOMOB

OJIHOTO XMMHMYECKOT'0 JIEMEHTA.

OnekTponbl. CTpoeHUE JIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX 371eMeHTOB Nel-20

nepuoguyecko cucrembl J[. M. MenneneeBa. IloHaTHE ©0 3aBEpIIEHHOM U

HE3aBEPIICHHOM 3JIEKTPOHHOM CJI0€ (IHEPTeTUYECKOM YPOBHE).

[lepuonnueckass cucremMa xumuueckux snemeHtoB /. M. MenaeneeBa u cTpoeHue
aTOMOB: (DU3WYECKUN CMBICI TOPSIKOBOIO HOMEpa »DJIEMEHTa, HOMepa TpYIIbl, HOMEpa
nepuoJa.

M3menenue yncia 3JIeKTPOHOB Ha BHEIIHEM JJIEKTPOHHOM YPOBHE aTOMa XHMHUYECKOTO
JJIeMEHTa - O0pa3oBaHWE TOJOKUTEIBHBIX U OTPHUIATENbHBIX HMOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMH METa/VIOB U HEMETAIIOB. [IpuunHBI U3MEHEHUsT METAITMYECKUX U HEMETaUIMYeCKUX
CBOMCTB B IIEpUOJIAX U IpyNIax.

OO0pa3oBanue OuHapHBIX coequHeHu. [loHsaTHe 00 MOHHOU cBsA3U. CXeMbl 00pa3oBaHUS
HOHHOM CBSI3H.

B3aumopeiicTBue aTOMOB XHMHMUYECKHX JJEMEHTOB-HEMETAIOB MEXAYy CcoOoM -
o0Opa3oBaHKe JIBYXaTOMHBIX MOJIEKYJ MPOCTHIX BemlecTB. KoBaneHTHass HEMOMspHAsS XUMUYECKast
CBSI3b.

DNEKTPOHHBIE U CTPYKTYpPHBIE (POPMYJIBL.



B3aumopeiicTBue aTOMOB XHMHMUYECKHX JJEMEHTOB-HEMETAIOB MEXAYy CcoOoi -
o0pa3zoBaHre OMHAPHBIX COCTUHEHUN HEMETAJJIOB. DJICKTPOOTPHUIIATEIbHOCTD. [loHsATHE
0 KOBAJICHTHOM IOJISIPHOM CBSI3U.
B3auMopeiicTBue aTOMOB XHMHUYECKHX JJEMEHTOB-METANIOB MEXAy coOoi -
00pa30BaHMe METALTUICCKIX KPUCTAILIOB. [IOHITHE 0 METaUTMYECKOM CBSI3H.
Jdemoncrpaunu. Mojenn aToMOB XMMHUYECKHUX 3JeMEHTOB. llepmommyeckas cucrema
xuMu4eckux anemeHToB 1. . Meneneena.

Tema 2. IlIpoctbie BemecTBa (6 4)

[lonoxeHne MeTaioB M HEMETAUIOB B IEPUOAUYECKOM CHCTEME XHUMHUYECKHX
anemenToB JI. 1. MenneneeBa. BaxkHeiimre mpocThie BEIECTBA - METAJUIbL: JKEJIEe30, aTFOMUHUH,
KabIUil, MarHuii, HaTpuii, kanuil. O0mue Gusnueckre CBONCTBA METAILIOB.

Baxneiime mpocThie BemIecTBa - HEMETAJUIbI, 0Opa30BaHHBIE aTOMaMH KHCJIOpOJA,
BOJIOpOJIa, a30Ta, cepwl, Gocdopa, yriepoga. CiocoOHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB K
00pa30BaHMIO HECKOJIBKUX MPOCTHIX BEIIECTB - AUIOTPOIHUA. AJUIOTPOIHBIE MOAM(PUKAINH
kucnopona, ¢ochopa u onoBa. MeTanIMdecKue M HEMETAUTMYECKHUE CBOWCTBA MPOCTBIX
BemecTB. OTHOCUTENIBHOCTh JEIEHUS MPOCTHIX BEIIECTB HA METAIIJIBI 1 HEMETAJIIBI.

[locrosinnas Aoraapo. KonmdectBo BemectBa. Monb. MomsipHas macca. MossipHBIii
00beM Ta3000pa3HbIX BemecTB. KpaTHbIe €AMHUITBI KOJIMYECTBA BEIIECTBA — MUJUTUMOJb H
KWJIOMOJIb, MWUIMMOJISIPHAsE W KWIOMOJISIPHAas MAacChl BEUIECTBA, MWUIMMOJIAPHBIA U
KHJIOMOJISIPHBIN 00BEMBI Ta3000pa3HbIX BEIIECTB.

PacyeTsl ¢ uCnonb30BaHUMEM IOHATHU «KOJHUYECTBO BELIECTBA», «MOJIIPHAS Maccay,
«MOJISIPHBIN 00HEM Ta30BY», KITOCTOSTHHASI ABOTaIPO».

Pacyernble 3agaum. 1. Bobluucienwe MOJSPHOW Macchl BELIECTB MO XUMHUYECKUM
dbopmynam. 2. PacdeTpl C HCMOJIB30BAHMEM TOHATUNA «KOJHMYECTBO BEIIECTBA», «MOJISIpHAS
Maccay, «MOJISIPHBIN 00beM Ta30B», «IOCTOSIHHAS ABOTAIPOY.

JemoncTpanuu. HekoTopeie MeTalibl 1 HEMETAJUIbl KOJIMYECTBOM BellecTBa 1 MOJIb.
Moienb MOJSIpHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. CoexuHeHHs] XUMHYECKHUX 3J1eMeHTOB (15 1)

Crenenp oxkucnenus. OnpeneneHue CTENEHW OKHCICHHS JJIEMEHTOB IO XHMHMYECKOU
¢dopmyne coenunenus. CocraBieHue ¢GopMyn OHMHAPHBIX COEIMHEHUH, OOIMI crmocod ux
Ha3bIBaHUS.

BunapHble coeTUHEHUs: OKCHIBI, XJIOpUIBL, cylbduasl u np. CocraBieHue ux Gopmyi.
[IpeacraBurenn OKCHAOB: BOJA, YIJIEKHCIBIM ra3 M HeramieHas u3BecTb. lIpencraBurenu
JETY4YUX BOJAOPOJHBIX COEAMHEHUI: XJIOPOBOIOPOA U AMMHAK.

OcHoBaHMsI, UX cOCTaB W HaszBaHMsi. PacTBOpuUMOCTh OCHOBaHUM B Boje. Tabmuna
pacTBOPUMOCTH THAPOKCUIOB U coieil B Boze. IIpencraBurenu menoueil: rupoKCuabl HaTpus,
Kanmus 1 Kajblus. [loHsTHe 0 KauecTBeHHbIX peakiusx. Muaukaropsl. M3mMeHeHHe oOKpacku
MHAWKATOPOB B LIEJIOYHOM Cpee.

Kucnotel, ux coctaB u Ha3Banus. Knaccuduxamus xucnot. [lpeacraBurenut KUCIOT:
CEepHas, COJIsiHas U a30THas. MI3MeHeHne OKpacKu MHAMKATOPOB B KMCIOTHOM Cpefe.

Conu Kak MpoOW3BOJHBIE KHUCIOT M OCHOBaHMM. X cocraB m Ha3Banus. PactBopuMocCTh
cozeii B Bojie. [IpencraBurenu comeit: XxJopua HaTpusi, kKapooHatT U GocaT KaabIus.

AMop(dHBIE 1 KpUCTAINTNYECKHE BEIIECTBA.

MexmoneKkyispHble B3aMMOAECHCTBHUs. THIBI KPUCTANIMYECKUX PEIIETOK: HOHHAs,
aTOMHasi, MOJIEKYJISpHAas M MeTaJuIMyecKas. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THIIOB
KPUCTAJIIMYECKHUX PELIETOK.

BemecTtBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHS. 3aKOH IOCTOSTHCTBA COCTaBa
U1l BELLIECTB MOJIEKYJIIPHOTO CTPOEHUS.



Uucteie BemiectBa M cMmecd. [IpuMepbl >KUIKUX, TBEPABIX M Tra3000pa3HBIX CMecei.
CpoiicTBa 4MCTBHIX BemecTB M cMmeceil. Mx coctaB. MaccoBas W oObeMHas JOJU
KOMIIOHEHTa cMecH. PacueTsl, CBsI3aHHBIE C UCTIOJIb30BAHUEM ITOHATHUS JOJSL.

Pacuernnie 3amaum. 1. Pacuer MaccoBoi U OOBEMHOM HOJE€H KOMIIOHEHTOB CMECH
BemecTB. 2. BrlunciaeHume maccoBoi JONAM BEIIECTBA B PacTBOpPE MO H3BECTHOM Macce
pacTBOPEHHOIO0 BELIECTBA M Macce pacTBoputens. 3. BpruncieHne macchl pacTBOPSIEMOTO
BEIIECTBA U PACTBOPUTEIISI, HEOOXOUMBIX JUIsl IPUTOTOBJIEHUS OIIPENIETIEHHON MacChl pacTBopa
C U3BECTHOM MAaCcCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA.

JdemoncTpanun. O0pa3iibl OKCUI0B, KMCIOT, OCHOBaHUN U cojeil. KucioTHo-1menounsle
WHJIUKATOPbl M W3MEHEHUE KX OKpPAaCKM B pa3IMYHBIX cpenax. Mojaenu KpUCTAINTMYECKUX
pelIeToK XJopuaa Harpus, anmasza, okcmma yriepoma (IV). CrocoObl pasieneHus cMmecei,
JUCTUIUTSALINAS BOJIBI.

Tema 4. W3meHeHusi, mpoucxoasinue ¢ pemecrsamu (134)

[TonsTHe sIBNEHUI KaK U3MEHEHU, TPOUCXOIAIINX C BEIIECTBAMHU. BIEHUS, CBSI3aHHbBIC
C W3MEHEHUEM KPUCTANIMYECKOTO CTPOCHHUS BEHIECTBa IPU TMOCTOSIHHOM €ro COCTaBe,
¢busnueckue sBieHUs. Du3WUECKUE SBICHUS B XUMHH: JUCTHIUISAIMS, KPHCTAUTA3AIINS,
BBITIAPUBAHNE U BO3TOHKA BEIECTB, ICHTPU(YTUPOBAHHE.

SIBneHusi, CBsI3aHHBIE C HW3MEHEHHUEM COCTaBa BEIIECTBA, - XUMUYECKHUE PEaKIUH.

[Ipu3Haku ¥ yCIOBHS TPOTEKAaHUS XUMUYECKUX peakiuil. [loHsatme 00 dK30- U

SHAOTEPMUYECKUX PEAKIUAX. Peakiinu ropeHusi Kak YaCTHBIM Clydail SK30TepMHUUECKUX

peakiuii, MPOTEKAOIINX C BbIJICJICHUEM CBETA.

3aKOH COXpPAaHEHHsSI MAacChl BEHIECTB. XUMHUYECKHE ypaBHEHHs. 3HAUCHUE HMHJIEKCOB U
koa(urmenTor. CocTaBiacHHE YPAaBHCHUN XUMHUECKUX PEAKIIHMA.

Pacuersl mo xumu4eckuM ypaBHEHHsIM. PereHue 3a7ad Ha HAXOXICHUE KOJIMYECTBA
BEIIIECTBA, MACChl MJIM 00beMa MPOYKTa PEAKIIMH 110 KOJIMYECTBY BEIIECTBA, MAcCe WM 00BEMY
HCXOJHOTO BeIecTBA. PacyeThl ¢ MCHOIB30BaHUEM HOHSATHS «JIOJIS», KOIJa UCXOAHOE BEIIECTBO
JJaHO B BHUJE pacTBOpa C 3aJaHHOM MacCOBOW J0JIEM PacCTBOPEHHOI'O BEIIECTBA WM COJCPKHUT
ONPEACIICHHYIO JIOJIIO ITPUMECE.

Peakuun pasznoxenus. [loHsTHE O CKOPOCTHM XMMHUYECKHX peakuuil. KaramuzaTopsl.
DEepMEHTBI.

Peakmuu coenunenns. KaraauTudeckne W HeKaTAIMUTHUYECKHE peakiuu. OOpaTuMbie H
HeoOpaTUMBbIE PEAKIINH.

Peakuuun 3amemieHus. OJEKTPOXMMHUYECKUH  PSAJ  HANpsSOKEHWM  METayuioB, €ro
WCIIOJIb30BAHUE JIJISl TPOTHO3UPOBAHUSI BOSMOXKHOCTH MPOTEKAHUS PEAKINI MEXIy MeTauiaMu
Y pacTBOpaMU KUCJIOT. Peakiiuu BHITECHEHUS! OJJHUX METAJVIOB U3 PACTBOPOB UX COJIEH IPYyTUMHU
MeTaJIaMH.

Peakmuu obmena. Peaknuu HeWTpanu3anuu. YCJIOBHUS MPOTEKaHUS peaklnid oOMeHa B
pacTBOpax 10 KOHIIA.

Tunel XUMHUYECKUX peakiuii (MO MPU3HAKY «YUCIO M COCTAaB HMCXOAHBIX BEIIECTB H
MPOJIYKTOB PEAKIMK») Ha TMPUMEpPE CBOMCTB BOABL. Peakiiusi pazioKeHHs - 3JIEKTPOJIHU3 BOJBI.
Peaknum coenmHeHUs - B3aUMOACHCTBHE BOJABI C OKCHAAMH METAJUIOB M HeMmeTasaoB. IloHaTne
«TUAPOKCUABD». Peakuuu 3amenieHuss - B3aUMOJCHCTBUE BOJBI C  IIEJIOYHBIMH U
MIEIOYHO3EMEBbHBIMU  MeTaJIaMU. Peaknmm oOmeHa (Ha mpuMepe THIpOJW3a Cynbhuaa
IIOMHUHMS U KapOu1a KaJabIus).

Pacuernble 3agaum. 1. BbluncieHne 10 XUMHUYECKUM YpPaBHEHUSM MacChl WIIU
KOJINYECTBA BEUIECTBA M0 U3BECTHOM MAacCe WIM KOJWYECTBY BEIIECTBA OJHOTO U3 BCTYHAOIIMX
B PEAKITMIO BEIIECTB WJIM MPOIYKTOB peakiuu. 2. BeraucieHnne macchl (KOJWYECTBA BEIIECTBA,
o0beMa) MPOIYKTa pEaKIWH, €CIM W3BECTHA Macca HCXOJHOTO BEIIECTBA, COICPKAIIETO
OTpe/IeICHHYIO A0 TNpuMeced. 3. BwrumciaeHue macchl (KOJMYECTBA BEIIECTBa, 00bEMa)
MPOAYKTa PEAKIMH, €CIIU U3BECTHA MACCa pacTBOPA M MAacCOBasl 10JIs1 PACTBOPEHHOT'O BEILIECTBA.



Jdemoncrpanuu. Ilpumepsl Qu3MUECKUX SBICHHWH; a) IUIaBieHue napaduHa; O0)
muddy3ns TyIUCTBIX BELIECTB C TOpsALIEH JIAMINOYKM HakanuBaHus. [IpuMepbl XMMHYECKHX
SBJICHUM: a) TOPEHHE MarHus; 0) B3aMMOJENUCTBHE COJITHOM KHMCIOTHI C MPaMOPOM WJIM MEJIOM;
B) noiydenue ruapokcuna meau (I1); r) pactBopeHne noay4eHHOro ruApoOKCHIa B KUCIOTAX; J1)
B3aumojeiicteue oxcuga meau (II) ¢ cepHoil KHUCIOTOM NpuU HarpeBaHUU; €) Pa3IOKEHUE
NepMaHraHaTa Kajus; ’) B3auMOJIeHiCTBHE pa30aBIEHHBIX KHCIOT C METAJIJIAMH.

Tema 5. PacrBopenue. PacTBopbl. CBOHCTBA PAaCTBOPOB 2JIeKTPOJIUTOB (20 1)

[TonsiTie 00 HJIEKTPONUTHUECKOM TUCCOLMAIMHU. JIEKTPOIUTHI M HEIJIEKTPOJIHUTHI.
MexaHu3M JHCCOLUMALAUA 3JIEKTPOJIIMTOB C PA3IMYHBIM THUIIOM XUMHUYECKON CBsA3U. (CTeneHb
ANEKTPOTUTHYECKON Arcconnanuu. CUIbHBIC U CIa0ble AIEKTPOIUTHL.

OCHOBHBIE TOJIOKEHUSI TEOPUH IIEKTPOIUTHUECKON Auccounanvu. MoHHble ypaBHEHU
peakiuii. YCIIOBUS TPOTEKaHHsI PEAKIMM OOMEHa MEXIYy 3JIEKTPOJIUTAMH JO KOHIIA B CBETE
MOHHBIX MTPEICTABICHUM.

Knaccudukaimst HOHOB U UX CBOMCTBA.

Kucnotel, ux xinaccudukanus. Juccouuanusi KUCIOT U UX CBOWCTBAa B CBETE TEOPUH
BIEKTPOIUTUYECKON Auccouuanvi. MONEKyIspHbIE U HOHHBIE YPAaBHEHHUSI PEAKLMl KHUCIOT.
B3auMopeiicTBue KHCIOT € MeTaUlaMH. ODJIEKTPOXUMHUYECKUWA psAJ HANpsHKEHUH METalioB.
B3anmoneiicTBre KUCIOT C OKCHJAMU METAUIOB. B3anMoJelCTBHE KHUCIOT C OCHOBAaHUSMU -
peakiusi HeWTpanmuzauuu. BsaumopeiicTBue KUCIOT ¢ coyssMu. Mcmonb3oBaHHe TaOIMIIBI
pPacTBOPUMOCTH JJISI XapAKTEPUCTUKNA XUMHYECKUX CBOMCTB KUCIIOT.

OcHoBanus, ux kinaccupukanus. Jlucconmanus OCHOBAaHUM W HMX CBOHCTBa B CBETE
TEOPUU DJIEKTPOJUTHUYECKOM JHCCcOolMauuu. B3auMonencTBue OCHOBAHUM C  KHUCIIOTaMH,
KUCIOTHBIMH  OKCHJAaMHU M colisiMd. lcmonb3oBaHWE TaOMMIBI  PAaCTBOPUMOCTH IS
XapaKkTepUCTUKH XWMHYECKUX CBOWCTB OCHOBaHUW. Pa3nokeHue HepacTBOPUMBIX OCHOBAHHUI
IIPU HarPEBAHUH.

Conu, ux kinaccuukanus v IUCCOIMAIUS Pa3TUYHBIX TUIOB cojiel. CBoiicTBa cojieit B
CBETE€ TEOPUM OAJIEKTPOJIUTUYECKON aucconuanuu. B3amMmopeilcTBue coieil ¢ MeTajuiami,
YCIIOBUSI MPOTEKAHUsI ATUX peakuuid. B3anmoneincTBue coledl ¢ KUCIOTaMH, OCHOBAaHUSMHU M
consimu. Mcnonp3oBaHue TaONHIBI PACTBOPUMOCTH AJI XapaKTEPUCTHKU XMMHUYECKUX CBOMCTB
COJIEH.

O06o00611eHne cBefieHnii 00 OKCUAaX, NX KIACCU(PUKAIIUU 1 XUMUYECKHX CBOICTBAX.

I'enernueckre psiapl METAIOB M HEMETAJUIOB. [ eHeTMYecKass CBA3b MEXAY Kilaccamu
HEOPraHWYECKUX BEILECTB

OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu. OKUCIUTENh U BOCCTAHOBUTEID,
OKHCJIEHHE Y BOCCTAHOBJICHUE.

Peakiiumn MOHHOTO OOMEHA M OKUCIUTEIIBHO-BOCCTAHOBUTEIbHBIE peakiinuu. CocTaBiIeHUE
YpaBHEHUU OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIMil METOOM IIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEHIECTB - METAUIOB U HEMETANIOB, KHUCIOT U COJIEW B CBETE
Mpe/ICTaBICHU 00 OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

Jdemoncrpaumnu. HcnbplTaHue BEIIECTB M MX pPAaCTBOPOB HA AJIEKTPONPOBOAHOCTD.
3aBUCHMOCTD 3JIEKTPOIPOBOJHOCTH YKCYCHOM KHUCJIOTHI OT KOHLEHTpauuu. B3aumoneiictBue
LIMHKA C CepOoM, CoNIIHOM KucioTol, XaopuaoM meau (I11). 'openue maruus.

Xumuueckuii npakmuxym (6 u)

1.IlpaBuna TexHUKH O€30MACHOCTH MpH paboTe B XUMHUECKOM KaOuHete. [Ipuemsr
oOpareHust ¢ J1abopaTOpHBIM O0OPYJOBAaHMEM W HArpeBaTEIBHBIMU Tpubopamu. 2. AHam3
MouBHI U BoJbl. OUnCTKa 3arpsA3HEHHON nmoBapeHHoU conu. 3. [IpuroroBienue pacTBopa caxapa
U pacueT ero MaccoBoil noiu B pactBope. 4. HaOmroneHus 3a USMEHEHUSAMH, POUCXOIALIUMU C
ropsield cBeuoil, M MX omucaHue (JoMmamHui sSKkcrepuMmeHt). S. IIpu3HAKM XUMHUYECKHUX
peakuuii. 6. Pemenne sxcrieprMeHTalIbHbIX 3a/1a4.



9 ksacc (68 yacos)

Brenenue. O0masi XapakTepUCTHKA XMMHYECKHX 3J1eMEHTOB 1 XMMHYECKHX
peakuuii. Ilepuoanuecknii 3axon u Ilepuoagnueckas cucrema
xumuuyeckux 3iemenToB /I. U. MenaeneeBa (6 1)

XapakTepucTHKa 2JIEMEHTA 10 €ro MOJN0KEHHIO B [lepnonndeckoil cucreMe XUMHUYECKUX
anemenToB JI. 1. MenzaeneeBa. CBolicTBa OKCUAOB, KMCIOT, OCHOBAHUN U COJIEH B CBETE TEOPUU
EKTPOJIUTUUECKON JUCCOLUALUN U OKHACICHUS-BOCCTAHOBIICHUS.

[lonaTHe 0 mepexoAHbIX 37eMeHTax. AM(MOTEPHOCTh. | eHEeTHUEeCKUN P MEPEeXOaHOTO
JJIEMEHTA.

[lepnognueckuit 3axkoH u Ilepuoaudeckas cucrema Xxumudeckux aiemeHros [l .
Mennemneesa.

XUMHUYECKasi OpraHu3alus XUBOM M HEXUBOM INpUPOAbl. XUMHUYECKHUH COCTaB sJpa,
MaHTHUM ¥ 3€MHOM KOpbl. XMMHUYECKHE DIIEMEHTBI B KJIETKAaX JKUBBIX OpraHU3MoOB. Makpo- u
MUKpodsieMeHThl. OO000IIeHne CBeIeHWid O XHMMHUYeCKMX peakuusax. Kiaccugpukanus
XMMHMYECKUX PpEaKUMHd [0 pa3IuYHbIM IPU3HAKAM: «YHUCIO M COCTAB pEarupyrolux |
00pa3yIOIIMXCsl BEUIECTB», «TEIUIOBOW 3(PQeKT», «HampaBleHHE», «HU3MEHEHHE CTEeTeHeH
OKMCJIEHHsl 3JIEMEHTOB, 00pa3ylolUX pearupyroliyue BellecTBay, «(dazay, «UCIOJIb30BaHUE
KaTajnu3aTopay.

[TonaTne O CcKOpOCTM XMMHMYECKOM peakuuu. DaxkTopsl, BIUAOIIUE Ha CKOPOCTh
XUMHUeCKUX peakuuid. Katanuzarops! u katanus. MUHrMOUTOpbl. AHTHOKCHIAHTHI.

JlemoHcTpanum.

Paznunsie gopmer Tabmuuer J[. M. MenneneeBa. Moaenu aToMOB 3JIeMEHTOB 1—3-T0
nepuosioB. Mosenb CTpPOEGHUS 3€MHOro Iiapa (MomepedHbli pas3pe3). 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakuMu OT TMPHUPOAbl pPEArupyroUIMX BEUIECTB. 3aBUCUMOCTb CKOPOCTH
XMMHMUYECKON PEAKIUM OT KOHILEHTPALMHM PEarupyroliuXx BeELIECTB. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaklUuu OT IUIOMAIM CONPHUKOCHOBEHHS PEarupyrollux BEIIECTB («KHITSAIIUN
CJIOI»). 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW peaKkIMu OT TeMIepaTyphl pearupyromux
BemecTs. ['OMOreHHeli M reTeporeHHbll  Karanusbl. @DOEpMEHTATHBHBIM  KaTalus.
Nurnbuposanue.

Tema 1. Meraauabl (18 u)

[Tonoxenne meramwioB B llepuogudeckoil cucreme Xumudeckux sieMeHToB J[. .
MeneneeBa. Merannuueckasi KpUCTAJUIMYECKasl pelIeTKa U METaNINUecKasi XUMHUYecKast CBS3b.
O6mume ¢usnueckue cBoicTBa MeTayioB. CIUlaBbl, UX CBONCTBA M 3HAYCHUE. XHUMUUYECKHE
CBOWCTBA METAJUIOB Kak BOCCTAaHOBHUTEJEH, a Takke B CBETe MX TIOJOXKEHUS B
AIIEKTPOXUMHUYECKOM DSy HampsokeHuid MetaiioB. Kopposus mMetamioB u crocoObl 00psObBI ©
Heil. Metamsl B npupoze. O0uye crioco0bl UX MOTYUYEHHUS.

OO0mmas XxapakTepuCTUKa IIEI0YHBIX MeTaiioB. Metamisl B mpupone. OO0mue crnocoObl
ux nomyuyenus. Ctpoenue aromoB. lllenounble MeTaibl — IMPOCTHIE BelllecTBa. BakHelue
COEMHEHMSI IIEJIOYHBIX METAIJIOB — OKCHUJBI, THAPOKCUABI M COJIM (XJIOPHIbI, KapOOHATHI,
cynb(arel, HUTpPAThl), UX CBOMCTBAa M IpPHUMEHEHHE B HapoAHOM Xo3siicTBe. Kanuiinble
yaoOpeHusl.

OO011ast XapakTepUCTHKA 3JIEMEHTOB IMTaBHOW noArpynms! 11 rpynmsl.

Crpoenne artomoB. IlllenoyHo3emenbHblE MeETaUIBl — IPOCThIE BellecTBa. BakHeimme
COCAMHEHMs UIEJOYHO3EMENIbHBIX METaJZIOB — OKCHJIbl, THAPOKCHUIBI M COJM (XJIOPUIBI,
KapOOHAThI, HUTpaTHl, cynbdarel, ¢ocdarel), WX CBOWCTBA M TNPHUMEHEHHE B HAPOIHOM
XO35UCTBE.

Amomunnii. CTpoenue atoma, pU3HUecKrue ¥ XUMHUUECKHE CBOWCTBA MPOCTOTO BEIIECTBA.
CoenuHeHNs allOMUHMSI — OKCUJ U THAPOKCHJ, UX aM(OTepHbI XapakTep. BaxHelimue comu
anmoMuHus. [I[puMeHeHne amoMUHUSA U €T0 COCIMHEHUM.



XKenezo. Crpoenue aTtoma, (pU3MUSCKHE U XUMUYCCKHUE CBOWMCTBA MPOCTOTO BEIICCTBA.
Ieneruueckue psagsl Fe? u Fe.

Baxneiimue conu sxene3a. 3HaUCHHE >KeJie3a U €ro COSAMHEHUN NJisi MPUPOABl U HAPOJIHOTO
XO3SMCTBA.

JdemoHcTpaumu.

OOpa3ibl  MIETOYHBIX M IIEJTOYHO3EMENbHBIX  MeTaiuioB. (OOpa3ipl  CIUIaBOB.
B3anmoneiictBue Hatpus, JTUTHS U KaJIblUs C BOJAOW. B3ammojeiicTBHE HAaTpus U MarHus ¢
KHCIIOpoIoM. B3aumoselicTBre MeTaiioB ¢ HeMeTautamu. [lomydenne ruapokcuios xenesa (1)
u ().

Tema 2. Hemeranasl (28 u)

OO0mass xapakTepucTHKa HeMeTa/lioB: mnonoxeHue B [lepuoguueckoit cucreme
xumuueckux — anmementoB  JI. WM. MeHneneeBa,0COOEHHOCTH  CTPOSHUS  aTOMOB,
anekTpooTpunareabHocTh (D0) kKak Mepa «HeMeTalmmuHocTw», psia D0. Kpucramimyeckoe
CTPOEHHE HEMETAJJIOB — MPOCTHIX BEUIECTB. AJUIOTpomnusi. GU3HUECKUe CBOWCTBA HEMETAIIOB.
OTHOCUTENBHOCTD MOHATUH «METAD» U «HEMETaJll».

Bonopoa. [lonoxxenue Bogopoaa B [lepuoanyueckoit cuctemMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CrtpoeHue aroma M MoJekynbl. Du3udeckrue M XUMHUYECKHE CBOMNCTBA
BOJIOPO/ia, €r0 MOJyYeHUE U IPUMEHEHHE.

Boma. Crpoenue Mmonekynsl. Bomopoanas xumudeckasi cBsizb. DHU3MUECKHE CBOWCTBA
BOJBI. AHOMaIWHM CBOWCTB BOAbl. [ mapodunbHble W THAPOGOOHBIE BeliecTBa. XHUMHUYECCKHUE
cBoiictBa Bonbl. KpyroBopoT Boasl B mpupone. Bomoouncrtka. Aspamnus BoIbl. BBITOBBIE
¢bunbpTpel. MUuHepaabHbIC BOABL. JucTH/UIpOBaHHAS BOJIA, €€ MTOJIYYCHUE U TIPUMEHEHHE.

O6mas xapaktepuctuka rajgoreHoB. Ctpoenue atoMoB. [IpocThie BelecTBa U OCHOBHbBIE
COEMHEHUsI TAJIOTEHOB, UX CBOWCTBA.

Kpatkue cBenenus o xjope, 6pome, prope u itoge. [IpuMeneHne ranoreHoB U UX COSAMHEHUN B
HapOJIHOM XO35IICTBE.

Cepa. Ctpoenue atoma, ajuIOTPONHs, CBOMCTBA M TPUMEHEHHE POMOHYECKON Cepbl.
Oxkcunst cepsl (IV) u (VI), ux nonyyenue, cBoiicta u npuMenenne. CepHasi KHCIIOTa U €€ COJIH,
WX MPUMEHEHHE B HApOJHOM XO03siiicTBe. [Ipon3BOICTBO CepHON KUCTOTHI.

A3zot. CtpoeHue aroma U MOJIEKYJIbI, CBOMICTBA IPOCTOrO BEIECTBA. AMMHUAK, CTPOEHUE,
CBOICTBa, monyueHue u npumeHeHue. Conu aMMOHMSI, UX CBOWCTBA M mpuMeHeHHe. OKCHUIIBI
azota (II) u (IV).

A30THas KUCJIOTa, €€ CBOWCTBA U MpUMeHeHre. HuTpatel 1 HUTPUTHI, TpobiieMa UX CoAepKaHUs
B CENIbCKOXO035IICTBEHHON NPOTYKIIMH. A30THBIEC yI00pEHUSI.

®ochop. Ctpoenue aroma, amIoTpomusi, CBOIicTBa Oenoro u kpacHoro Gocdopa, ux
npumenenne. OcHoBHbIe coemuHeHms: okcun (ochopa (V) um oprodocdopHas KuCIOTa,
dhocdarer. DochopHbIe ya0OpeHUSI.

VYrinepon. CrpoeHue aroma, aIOTPOIUsS, CBOHCTBAa MOIU(DUKAINMA, TPUMEHEHHE.
Oxkcunpl yriuepona (II) u (IV), ux cBolictBa n mpumeHeHue. KapOoHaThI: KalblIUT, cOja, MOTAII,
WX 3HAUCHUE B TIPUPO/IC W KU3HU YEIIOBEKA.

Kpemuuii. CTpoeHue aroma, KpUCTAIIMYECKUH KPEMHUM, €ro CBOMCTBA M MPUMEHEHHUE.
Oxkcun xpemuus (IV), ero mpuponnbie pa3zHOBUIHOCTH. CWIHMKAThl. 3HAUYEHHUE COCIUHEHHM
KpeMHUS B )KMBOW U HEKMBOU npupoe. [ToHsTHe 0 CMIIMKATHOI MPOMBIIILIEHHOCTH.

JdemoncTpauuu.

OO0pa3sipl rajJoreHoB — MPOCTHIX BelIecTB. B3anMopeicTBUe rajloreHOB C HaTpPHEM, C
alfOMHHMEM. BbITecHeHne Xjopom OpoMa WM MoJia U3 PacTBOPOB UX coisiel. B3anmopeiicteue
Cepbl C METaJlJIaMH, BOJIOPOJIOM U KHCIIOpoIoM. B3anuMopeiicTBre KOHIIEHTPUPOBAHHON a30THOM
KHCIIOTHI ¢ Menplo. [lormomenne yrieM pacTBOPEHHBIX BEIIECTB WJIHM Ta30B. BoccraHoBieHue
Mean u3 ee okcuzaa yrieM. O6pasibl IPUPOAHBIX COEAMHEHUN XIlopa, cephl, pocdopa, yriepona,
kpemHus. OOpasibl BXKHEHIINX I HAPOAHOTO XO3AHCTBa CyTb(HaTOB, HUTPATOB, KAPOOHATOB,
(docdaron. OOpa3Ikl CTEKIIA, KEPAMHUKH, IIEMEHTA.



Tema 3. O000meHne 3HAHUI 0 XUMUHM 32 KYPC OCHOBHOM mKoJbl. [loaroropka
K rocy1apcTBeHHO# uToropoii arrecrauuu (Orl) (10 4)

[lepnonnuecknii 3akoH u Ilepmonnueckas cucreMa XUMHUYECKMX 3ieMeHTOB J[. U.
MenpneneeBa. @U3NYECKM CMBICI IOPAJKOBOIO HOMEpa JIIEMEHTAa, HOMEpPOB IEpHOJa M
rpynibl. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB RJIEMEHTOB M MX COCIWHEHUU B Mepuoiax M
rpynmnax B CBETE MPEICTABICHUN O CTPOCHHWU aTOMOB 3JIEMEHTOB. 3HAUYE€HUE MEPUOIUYECKOTO
3aKOHa.

Buasl XMMHUYECKUX CBS3€M M TUIBI KPUCTANIMYECKUX PEIIETOK. B3auMOCBA3L CTpOEHUs
Y CBOMCTB BEILIECTB.

Knaccudpukanus XuMUYECKMX peaklui MO pa3Iu4HbIM IpH3HaKaM (YMCIO0 M COCTaB
pearupyomux 1 00pa3yronmxcsi BeecTB; HaJuune
rpaHulel  pasgena ¢as; TemioBoi 3(QekT; W3MEHEHHe CTeneHEed OKHUCICHHS AaTOMOB;
MCIONIb30BaHUE KaTaln3aTopa; HallpaBIeHUe MPOTEKaHuUs). CkopocTb XUMUYECKUX
peakmmii U (akTopel, BiHsAOmUe Ha Hee. OOpPaTUMOCTh XMMHUYECKHUX PEAKIUH M CIOCOObI
CMEUIECHUS! XUMUYECKOTO PABHOBECHSI.

[IpocTeie u cnoxHble BeuiecTBa. MeTalibl M1 HEMEeTaJlIbl. [ eHeTHuecknue psiibl MeTaia,
HeMeTalla M mepexogHoro Mertamna. OKCHUAbl U THAPOKCHIBI (OCHOBAHMS, KHUCIIOTHI,
amQoTepHbIe TUIPOKCHIBI), coNU. VX cocTaB, Kiaccupukaiys 1 o0Ire XMMHUIeCKUe CBOHCTBA B
CBETE TEOPUH BJIEKTPOJIUTUYECKON JUCCOLIMAIIH.

Xumuueckuii npakmuxym (6 u)

1. OcymiecTBieHre LENOYKH XUMUYECKMX mpeBpamieHuii 2. Ilomyuenue m cBoicTBa
coeIMHEeHNH MeTaisioB 3. PelleHne SKCepUMEHTAIbHBIX 3a/jad Ha paclio3HaBaHUE U MOJIyYeHHE
coequHeHUM MertawioB. 4. PemieHue »sKcnepuMeHTaNbHbIX 3azad no Teme «lloarpymnma
rajoreHoB». 5. PelieHue skcnepuMeHTalbHBIX 3a1ad 1o Teme «lloarpymma kuciopona». 6.
[Tonyuenue, cobupanue 1 pacrio3HaBaHUE ra3oB.



HﬂaanyeMble PeE3YyJIbTATBI OCBOCHHUS y‘l€6HOI‘O npeamera, Kypca

JIuunocmubimu pe3ynbTaTaMyd U3y4YeHHs MpeaMera «XUMUs SBISIIOTCSA CIEAYIOLIe
YMEHUSI:
- OCO3HaBaThb €IUWHCTBO U IIEJIOCTHOCTh OKPYXKAIOIIEro MHpa, BO3MOXXHOCTH €ro
MI03HABaEMOCTH ¥ OOBSCHHUMOCTH Ha OCHOBE JOCTI)KEHHH HAayKH; - ITOCTEICHHO
BBICTPanBaTh COOCTBEHHOE IEJIOCTHOE MHPOBO33PEHHE: OCO3HaBaTh IMOTPEOHOCTh U
TOTOBHOCTH K CaMOOOPA30BaHMIO, B TOM YHCIIE M B paMKaX CaMOCTOSITEIbHOHN JeATEIIbHOCTH
BHE LIIKOJIBL;
- OILICHWBATh >KW3HEHHBIC CUTYallMM C TOYKM 3peHHs Oe30macHOro oOpas3a KH3HH H
COXpaHEHHUS 3/I0POBbSI;
- OIICHUBATh SKOJIOTMYECKHI PHCK B3aMMOOTHOIICHNH YeIOBEKa U MPUPO/IBL;
- (OopMHPOBATH HKOJIOTUUYECKOE MBIIIJICHUE: YMEHHUE OLIEHUBATh CBOIO JIEATEIBHOCTH M
MOCTYIIKA JAPYTHX JIIOJEH C TOYKH 3PEHHS COXPAHEHHs OKpY’KAIOMIeW Cpeabl - rapaHTa
KHU3HU U OJaromnoydus ojieil Ha 3emie.

Memanpeomemubimu pe3ybTaTaMy U3yUeHHs Kypca « XuMus» B 8-9 kiaccax sBisercs
(dopMHpoBaHUE YHUBEPCAIBbHBIX YueOHbIX aeiicTBuit (YVY ).

Pezynamuenvie YYJ/I:
— CaMOCTOSITEJIbHO OOHApPYKHUBATh U (POPMYJIHPOBaATH yueOHYIO MpoOiieMy, ONpEnelsiTh
b y4eOHOU J1eaTeTbHOCTH;
— BBIIBHUTATh BEPCHU PEUICHUS IPOOIEMbI, 0CO3HABATH KOHEUHBIN PE3yIIbTaT,
— paboTas 1o MjaHy, CBepsiTh CBOU JCHCTBUS C LEJBIO U, IPU HEOOXOAUMOCTH, BLIOMPATH
U3 TIPEAJIOKEHHBIX U MCKATh CAMOCTOATEIIBHO CPEJICTBA TOCTHXKEHUS 1IETIH;
— (MHAMBHIyaJIbHO WJIM B TpYMIE) IUIAH pElIeHUus NpoOJieMbl; HUCHPABJATH OLIMOKU
CaMOCTOSITENILHO;
— B JIMAJIOTE C YYHUTEJIEM COBEPLIEHCTBOBATH CAMOCTOSTEIILHO BHIPAOOTAHHBIE KPUTEPUU
OLICHKHU.

Yuenux:
- oOHapy>xuBaeT U GopMyIHpyeT yueOHYI0 IpodaeMy 0 pyKOBOICTBOM yUUTES;
- CTABUT IIJIb JACATEIBHOCTH HAa OCHOBE IOCTABJICHHOM MPOOJIEMBI U MpeIaraeT HECKOJIbKO
Croco00B €€ IOCTUKEHHUS;
- CAMOCTOSITENILHO aHAJIM3UPYET YCIOBUS JOCTIKEHHS LEINM Ha OCHOBE YUETa BBIACICHHBIX
y4UTENEeM OPUEHTHPOB JEHCTBUS B HOBOM yU4€OHOM MaTepuae;
- IUTAHUPYET PECYPCHI IS JOCTHKCHHUS LEIIH;
- Ha3bIBaeT TPYJHOCTH, C KOTOPBIMU CTOJIKHYJICS NPH PELICHUH 3aJauu, U NpeaiaraeT myTu
UX IpeoioyicHust/ n30eranus B NalbHEHIIEH e TeTbHOCTH.

Yuawuiica nonyunt BO3MOXXHOCTb HAYYUThCS:
— CaMOCTOSITEJIbHO CTABMTh HOBbIE yUeOHBIE 1IENIU U 331a4u;
- CAMOCTOSITENIFHO CTPOUTH KU3HCHHBIC TUTAHBI BO BPEMEHHOM ITEPCIICKTUBE;
- NpH IUIAHUPOBAHUM JOCTHKEHMS LEJed CaMOCTOSATENBHO M aJeKBATHO YYHTBHIBATH
YCIIOBHS U CPE/ICTBA MX JIOCTHKCHUS;
- BBIIeJIATb QJIbTEPHATHBHbIE CIOCOOBI JIOCTM)KEHHUS 1€ M BbIOMpaTh Haubosee
3¢ deKTUBHBIN cr1oco0;
- @/ICKBaTHO OLEHUBATh CBOM BO3MOXXHOCTH JOCTIIKEHMS LIEJIM ONpPEAeNEHHON CI0KHOCTU
B Pa3NMYHBIX cpepax caMOCTOSTEILHON JICATEIIEHOCTH.

Ilo3snasamenvuvie YY/I:
— aHAJU3MPOBAaThb, CPAaBHMBAThH, KJIACCH(PHUUIUPOBATH U 0000mATh (AKTBI U SBICHUS.
BBISIBIIATE NPUYMHBI U CIEACTBUS MPOCTHIX SIBJICHUH;
- OCYLIECTBJISITH CpaBHEHHE, KIACCU(PHUKAIMIO, CAMOCTOSATEIILHO BHIOMpas OCHOBAHUS M
KPUTEPUH I YKa3aHHBIX JIOTHYECKUX OIepariHii;




- CTPOUTH JIOTHYECKOe paccyxeHue, BKJTIOYAIOIIEee YCTaHOBIICHHE
NPUYHHHOCIICICTBEHHBIX CBS3CH;
- €031aBaTh CXEMaTHYECKHE MOJCIN C BBIICICHHEM CYIICCTBEHHBIX XapaKTePUCTHK
00BEKTA;
- COCTABJISITh TE3UCHI, PA3JIMYHBIC BHUJIBI IJIAHOB (IIPOCTHIX, CIOKHBIX U T.I1.),
- mpeoO6pa3oBbIBaTh MH()OPMAITHIO U3 OJTHOTO BHJIA B IPYToM (TaOJIHITy B TEKCT H TIp.);
- YMeTh OTPEJICNIATh BO3MOXHBIC NICTOYHUKH HEOOXOIUMBIX CBEJICHHM, IIPOU3BOIUTE MTOUCK
UH(POPMAIINH, aHATN3UPOBAThH M OIICHUBATh €€ JJOCTOBEPHOCTb.

Yuenuk:
- OCYIIECTBISICT PACHIMPCHHBIH TIOUCK HMH(GOpMAIMM C HCIOJIB30BAaHHEM pPECypCcOB
oubnuotex u urepHera;
- CYMTBHIBaCT WH(OPMAIUIO, TPEJICTABICHHYIO C HUCIOJIB30BAHUEM paHEe HEU3BECTHBIX
3HAKOB (CUMBOJIOB) MPU HAJIMYHH UCTOYHUKA, COJIEPKAIIECTO UX TOJIKOBAHHE,
- CO3/a€T MOJETM M CXEMBI Ui pelIeHUs 3anad. [lepeBOIHMT CIIOXKHYH IO COCTaBY
MHPOPMALIMIO U3 TPAPHUUECKOTO WIIM CHMBOJIBHOTO MPEJICTABICHHUS B TEKCT U HA00OPOT;
- yCTaHABJIMBAET B3aMMOCBS3b ONMMCAHHBIX B TEKCTE COOBITHIA, SIBJICHUH, ITPOIIECCOB;
- Y4aCTBYET B MPOCKTHO- UCCIIEAOBATEIHCKOM JICATEIIEHOCTH,
— IIPOBOJIMT HAOJIOJICHUE W SKCIIEPUMEHT ITOJI PYKOBOJICTBOM YUUTEIS,
— OCYIIECTBISIET BBIOOP Hanboliee 3P PEKTHUBHBIX CIIOCOOOB pEIICHHS 337a4 B 3aBUCHMOCTH
OT KOHKPETHBIX YCIIOBHIA;
— JTaeT onpeeTICHHEe TOHATHIM;
— YCTaHaBIIMBACT MPUIHMHHO-CJIC/ICTBCHHBIC CBSI3H;
— 000011aeT MOHATHS — OCYIIECTBIISIET JIOTUYECKYIO OMEpalri0 Mepexoaa OT BHJIOBBIX
MIPU3HAKOB K POJOBOMY ITOHSTHIO, OT TIOHATHS C MEHBITUM 00BEMOM K IMTOHATHIO C OOJIBITUM
00BEMOM;
— OCYIIIECTBIISICT CPaBHCHHE M KIACCH(PHUKAIUIO, CAMOCTOSITEIIBHO BBIOMpAs OCHOBAHHS W
KPUTEPHH ISl YKa3aHHBIX JIOTHYECKUX OTICpaIlHii;
— CTPOMT KJIACCU(UKAIIUIO HA OCHOBE JUXOTOMUYECKOTO JIENIeHUs (Ha OCHOBE OTPUIIAHUA);
— CTPOUT JIOTHYECKOE PacCy’KJIeHNE, BKIIOYAIOIEe YCTAaHOBICHNE IPUIUHHO-CIIEJICTBEHHBIX
CBsI3€i;
— OOBSICHSIET SIBJICHUS, TIPOIIECCHI, CBSI3U U OTHOIIICHUS, BBISIBIIIEMBIC B X0J1€ UCCIICJIOBAHNUS,
— 3HAET OCHOBBI 03HAKOMHUTEIILHOTO YTCHHUS;
— yMEEeT CTPYKTYPHPOBATh TEKCTHI (BBIICISCT IIIABHOEC W BTOPOCTEIICHHOE, TJIABHYIO HJICHO
TEKCTa, BBICTPAMBAET MOCJICIOBATEILHOCTh OMIHCHIBAEMBIX COOBITUI);
— CTaBUTH MPOOJIEMy, apTYMEHTUPOBATH €€ aKTyaIbHOCTh;
— CaMOCTOSITEJIbHO ~ MPOBOJUTH  HCCICJAOBAaHWE HAa OCHOBE IPUMEHCHHS METOJIOB
HAOIO/ICHUS ¥ DKCIIEPUMEHTA.

Kommynuxamuenwvie YY/I:
- CaMOCTOSTETTFHO OPraHM30BBIBATHL Y4YeOHOE B3aMMOJICHCTBHE B Tpymme (OmpeaensiTh
o0IIHe 1eH, pacipeieNATh POJIH, IOTOBAPUBATHCS APYT C IPYTOM U T.1T.).

Yuenuk:
— co0IIOIaeT HOPMBI ITyOJIMYHON PEYH M PETIIAMEHT B MOHOJIOTE M TUCKYCCHH,
— TIOJTb3YETCSl aJICKBATHBIMH PEUYCBBIMH KJIUIIIE B MOHOJOre (IyOJIMYHOM BBICTYIUICHHH),
JUaore, AUCKYCCUU;
— (hopmynupyeT cOOCTBEHHOE MHEHUE U TIO3UIIMI0, APTYMEHTHPYET UX;
— KOOPAWHHUPYET CBOIO TO3HMIHI0O C TO3UIMSMH IApTHEPOB B COTPYJAHHYECTBE IPHU
BbIpaboTKe 00111eT0;
— YCTaHABJIMBACT U CPABHUBACT Pa3HBIC TOUKH 3PCHHUS, TIPEKIAC YeM MPUHUMATH PEIICHUS U
JienaTh BeIOOD;
— CIIOPUT U OTCTaWBaET CBOIO MO3UIIMIO HE BPaXAeOHBIM ISl ONIIIOHEHTOB 00pa3oM;




— OCYIIECTBIISICT B3aUMHBIM KOHTPOJIb W OKa3blBae€T B COTPYAHUYECTBE HEOOXOIUMYIO
B3aWMOIIOMOIIIb;
— OpPraHU30BbIBACT U IUIAHUPYET y4yeOHOE COTPYAHUYECTBO C YUHUTENIEM U CBEPCTHUKAMU;
OTIPeNIeNATh 1eNH U (YHKIIMH YYaCTHUKOB, CITIOCOOBI B3aMMO/ICHCTBHS,
—ymeeT paboTaThb B TpyIIe — YyCTaHaBIMBaeT palboune OTHOUIEHUS, 3PPEKTUBHO
COTPYAHUYAET U CIIOCOOCTBYET MPOAYKTUBHOM KOOMEpaIuu;
— UHTETPUPYETCS B TPYIIy CBEPCTHUKOB W CTPOUT MPOAYKTHBHOE B3aUMOJECHCTBUE CO
CBEPCTHUKAMHU U B3POCIIbIMH;
— YUYHUTBIBATh Pa3HbIe MHEHHS U UHTEPECHl U 000CHOBBIBATH COOCTBEHHYIO TO3UIIHIO;
Yuawuiica nomryanT BO3MOXXHOCTh HAYYHUTHCS:
— IPOJYKTUBHO pa3pemiaTh KOHQIMKTBI Ha OCHOBE Y4€Ta MHTEpecOB M MO3MLUH Bcex
YYaCTHHUKOB, TIOMCKA U OLIEHKHU aJIbTePHATHBHBIX CIIOCOOOB pa3perieHus: KOH()INKTOB;
— JIOTOBapUBATHhCS W MPUXOAHUTH K OOIIEMYy pEIICHUI0 B COBMECTHOM NESTEITFHOCTH, B TOM
YHCIIe B CUTyalluH CTOJIKHOBEHUS MHTEPECOB;
— Opatb Ha ce0st HHUIIMATUBY B OPTaHU3aIlUN COBMECTHOTO JICHCTBUS (JIEI0BOE JINAECPCTBO);
— BJIaZICTh MOHOJOTMYECKOW W TUAJIOTHYECKOW (OpMaMH pedd B COOTBETCTBHU C
rpaMMaTH4YeCKUMHU ¥ CHHTAKCUYECKMMH HOPMaMHM POJHOTO SI3BIKA;
— CIIeIOBaTh MOPABbHO-3TUYECKMM M TICUXOJOTMYECKHMM TNPUHIMIIAM OOLICHUS W
COTPYAHMYECTBA HAa OCHOBE YB@)KUTEJIBHOIO OTHOLICHHMS K NapTHEpaM, BHUMaHMA K
JUYHOCTH JPYTOro, aJ€KBATHOTO MEXKJIMYHOCTHOTO BOCIPHUATHS, TOTOBHOCTH aJIEKBATHO
pearupoBaTh Ha HYXXIbl JPYTUX, B YAaCTHOCTH OKa3bIBaThb IOMOIIb M SMOLHOHAIBHYIO
MOJIEPKKY MapTHEPaAM B MIpoIiecce JOCTHKEHUs OOIIEH e COBMECTHOM JIESITETbHOCTH.
Ilpeomemmnvimu pe3ynbTaTaMyu U3yUEeHUs IPEAMETa SIBJISIOTCS CIEAYIOIINE YMEHHUS:
— 0CO3HAHUeE POJIM BEILECTB: - ONPEACIIATH POJIb PA3IMUHBIX BEIIECTB B IPUPOJIE U TEXHHKE;
- OOBSICHATB POJIb BEIIECTB B HX KPYTOBOPOTE;
— paccMOTpeHHe XMMHUYECKHX IPOLIECCOB: - MPUBOANUTh MPUMEPBI XMMUYECKHUX MPOLIECCOB B
NpUPOAC; - HAXOAWUTh YEPThbI, CBHICTEIHCTBYIOMME 00 OOMIMX MpU3HAKAX XUMHUYECKUX
HPOILIECCOB U UX PA3TUYNSAX;
— HCNOJIb30BAHUE XUMUYECKUX 3HAaHUHM B OBITY:— OOBACHATH 3HAUEHUE BEIECTB B KU3HU U
XO3SICTBE YCIOBEKA;
— OOBSACHATP MHUpP C TOYKM 3pPEHUS XUMMU: [E€PEUUCIATh OTIMUYUTENbHBbIE CBOMCTBA
XMMUYECKUX BEUIECTB; pas3InyaTh OCHOBHBIE XUMHUYECKHE IMPOIECCHI, ONPEeNeisTh
OCHOBHBIC KJIaCChl HEOPraHMYECKUX M OPraHWYECKUX BEIIECTB; IOHUMAThb CMBICI
XMUMUYECKUX TEPMUHOB.
— OBJIaJleHHe OCHOBaMH METOJIOB TO3HAHUS, XapaKTEePHBIX Ui €CTECTBEHHBIX HAyK:—
XapaKTepuU30BaTh METOJbl XMMHUYECKOM Hayku (HaOdroeHUe, CpaBHEHHUE, SKCIIEPHMEHT,
U3MEpEeHUE) W WX pPOJb B TIO3HAHUHM TIPUPOJBI, TPOBOJUTH XHUMHYECKHE OIBITBI H
HKCHIEPUMEHTHI U OOBACHATH UX PE3yJIbTAThI.
— YMeHHe OlleHUBATh TIOBEJCHNE YEJIOBEKA C TOUKU 3PEHUs] XUMUYECKOH 0€30IacHOCTH 110
OTHOLLICHHUIO K YEJOBEKY U MPHUPOJE: HCHOIb30BaTh 3HAHMS XMMHUHU IIPU COOJIIOJCHUU
NpaBWI HCIHOJB30BAHUSI OBITOBBIX XHUMHUYECKHX NPEnapaToB; pas3lindarh OIACHBIE H
Oe3omacHble BEIIECTBA.
BbINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCS:
- BBIIBUTaTh U MIPOBEPSTH SIKCIEPUMEHTAIBHO THIIOTE3bl O XMMUYECKUX CBOMCTBAaX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOEHHsI, MX CIOCOOHOCTH BCTYIAaTh B XUMHYECKHE PEAKIUH, O
XapakTepe M MPOAYKTaX pPa3INuHbIX XUMHUECKUX PEaKLnH;
- XapaKTepHu30BaTh BEIIECTBA MO COCTaBy, CTPOEHHIO W CBOWCTBaM, YCTaHaBIMBATb
HNPUYMHHO-CIIEICTBEHHBIE CBA3U MEX/Y JaHHBIMU XapaKTEPUCTUKAMH BEILLECTBA;
- COCTaBISITh MOJICKYJISIPHBIC M TIOJIHBIE MOHHBIC YPABHEHHUS IO COKPAIICHHBIM HMOHHBIM
YPaBHEHUSAM;



- IMPOrHO3UPOBATH CIIOCOOHOCTD BEUICCTBA IMPOSABJIATH OKHUCJIUTCIIbHBIC HJIN
BOCCTAHOBHUTEJIbHBIE CBOMCTBA C YUETOM CTENEHEH OKMCIICHHUS 3JIEMEHTOB, BXOSIINUX B €T0
COCTaB;

- COCTaBJIATh YPaBHEHUS PEaKIMi, COOTBETCTBYIOIIUX MOCIEI0BATENILHOCTH MPEBPALLICHUI
HCOPTaHNYCCKUX BCIICCTB PAa3JIMYHBIX KJIACCOB;

- BBIIBUTATh M TPOBEPATH SKCIEPHUMEHTAIbHO THUIOTE3bl O pe3yibTaTax BO3AEHCTBUS
pa3IuuHbIX (PaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHUYECKOM peaKkinu;

- HUCHOJB30BaTh TNMPUOOPETEHHBIE 3HAHUS MAJS JKOJOTHYECKH TPAaMOTHOTO TOBEICHHS B
OKpYXarolleH cpeae;

- HCIIOJIb30BaTh MPHOOpPETEHHbIE KIIOUEBbIE KOMIIETEHIIMH TPHU BBIMOJIHEHUU MPOEKTOB U
y4eOHO-HMCCIIeIOBATENIbCKAX  33/1ad 110 HM3YyYSHHIO CBOWMCTB, CIOCOOOB TIOJNYYEHHUS U
pacro3HaBaHMsI BEILIECTB;

- 00BEKTUBHO OLICHUBATh HHq)OpMaHHIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

- KPUTUYECKH OTHOCHUTHCS K TICEBIOHAYYHON HMHQOpMAINK, HEJOOPOCOBECTHON peKiIaMe B
CpeICTBax MaccOBOI MH(MOpMAIHH;

- OCO3HaBaTh 3HAYEHHE TEOPETUUECKUX 3HAHUN 110 XUMUU JUIS IPAKTUUECKON EATEIIbHOCTH
YeJI0BEKa;

- CO3/1aBaTh MOJIETIM U CXEMBI JUIsl pellleHus] YUYeOHbIX U MMO3HABATEIbHBIX 33/1a4; MOHUMATh
HEOOXOJUMOCTh  COOJIIOJIEHUSI MpEeANHMCAHUN, TMPEeAJaraéMblX B  HMHCTPYKLMSX IO
MCIIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHHU U JP.

TemaTuveckoe MIAHUPOBAHNUE C YKA3aHHEM KOJUYeCTBA YaCOB, 0TBOJAMMBIX HA OCBOEHHE
KaK10H TeMbI

Ne i/ HasBanmue pa3zjieiioB, TeMm KoimuecTBo
n JacoB
8 kaacc
Beenenue 54
1 ATOMBI XUMHUYECKHX DJIEMCHTOB 94
2 [IpocTeie BelecTBa 64
3 CoennHEeHNI XUMHUECKUX DJIEMEHTOB 154
4 H3mMeHeHus, TPOUCXOASIINE C BEIECTBAMU 134
5 PactBopenue. PactBopsl. CBOICTBA pacCTBOPOB JIEKTPOIUTOB 204
Hroro 68
9 kiaacc
Beenenne. O0mas xapakTepUCTHKAa XUMUYECKUX DJIEMEHTOB H 10g
XUMUYECKUX peakuui. [lepuonnueckuii 3akoH u Ilepuonnueckas
cucTteMa xuMudeckux sneMmenToB J[.M.MenneneeBa
1 Mertamisl 18u
2 Hemerannsr 284
3 O06o001eHre 3HaHUM IO XUMUH 32 KypC OCHOBHOM IITKOJIBI. 124
ITonroroska xk OI'D.
Hroro 68




KajenmapHo-TeMaTH4ecKoe IUIAaHNPOBaHUEe YPOKOB XUMHH 8 Kiacc

Ne Tembl ypokoB HMara Hara
no no
IVIaHY | (akTy

1 IIpenmer xumuu. Bemectsa

2 [IpeBpaiienue BemecTB. Poiab XuMuM B 5KU3HU YEJIOBEKA.
Kpartkue cBenenust mo UICTOpUU XUMHH.
OCHOBOMNOJIOHUKH OT€YECTBEHHON XHMUHU.

3 3HaKM XUMHUYECKUX 3JICMEHTOB.
Ilepuoanueckas cuctema xuMu4deckux snemMenToB J.M.Menaeneena.

4 Xumnueckue Gopmyiibl. OTHOCUTEIbHBIE aTOMHAS
MOJICKYJISIpHAst Macchl. MaccoBas J10JIs AJIeMEHTa B COCIMHCHHH.

5 [IepBuunbIil nHCTpYKTaX 110 Th
[TpakTrueckas paborta Nel IIpaBuia TeXHUKU 6€30MaCHOCTH
npu paboTe B XMMUYECKOM KaOWHeTe.
[Tpuémpl oOpateHus ¢ 1a60paTOpPHBIM 000PYAOBaHUEM U
HarpeBaTeIbHBIMU IPUOOpaMH

Tema 1. ATOMBI XUMHYECKHUX 3J1eMeHTOB (9 yacoB)

14 OCHOBHBIE CBEJICHUSI O CTPOCHUHU aTOMOB. COCTaB aTOMHBIX SIJIEP:
IIPOTOHBI, HEUTPOHBI. M30TOMBI

15 | Dnexrponsl. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB 3
aemeHToB Nel-20 B Tabmune /.M. MeHneneena

16 | Metajuinueckue U HEMETAUIMYECKUE CBOMCTBA JIEMEHTOB.
M3meneHnne cBOMCTB XUMUYECKUX AJIEMEHTOB I10 TpyIaM 1
TIeproJIaM

17 | HWonHas xumMu4eckas CBs3b.

18 | KoBaneHTHas HenoIsipHAs CBS3b.

19 | DnaexrpooTpunarenbHOCTh. KoBasieHTHAs MOMspHAs XUMHUYECKast
CBSI3b.

20 MeTtannnyeckass XMuMHYeCKasl CBSI3b

21 | OOoOIIeHHe U CHCTEMAaTH3aIUs 3HAHUH 110 TeMe « ATOMBI
XUMUYECKUX AJIIEMEHTOBY

22 | KourpoapHas padora Nel o reme «ATOMBI XMMHUUECKUX
2JIEMEHTOBY

Tema 2. [IpocThie BemecTBa (6 4acoB)

23 [IpocThie BelecTBa-MeTaILIbI

24 | [Ilpocrtble BelecTBa-HEMETAIUIBI, UX CPABHEHUE C METAJIAMH.
Annorponust

25 KonnuecTBo BemecTBa

26 | MonspHas Macca BEIIECTBA

27 | MossipHbiii 00b€M ra3000pa3HBIX BEIIECTB

28 | VYpok — ynpaxaenue. O000IICHNE U CHCTEMAaTH3aIUs 3HAHUH TI0
teMe «IIpocThie BemecTBay

Tema 3. CoenniHeHHs1 XMMHYECKHX 3J1eMeHTOB (15 yacoB)

29 | Crenenb okucieHus. OCHOBbI HOMEHKJIATYpbl OMHAPHBIX
coeTUHEHUN

30 | Oxcupapl, JeTy4ne BOAOPOJAHBIE COCTUHEHHUS

31 OcHOBaHUs

32 | Kucnotsl




33

Conu KaK MpOU3BOJIHbIE KUCTIOT U OCHOBAaHUH

34 | VYpox - ynnpaxxHEeHUE

35 | AwmopdHbIE U KPUCTAUTMYECKHUE BEIIECTBA

36 | Yuctsle BemecTBa U cMecu. MaccoBasi 1 00beMHast 10715
KOMIIOHEHTOB B CMECH

37 | Ilpaktuueckas pabota Ne2. AHanu3 mOYBBI U BOJABI. OUUCTKA
3arpsA3HCHHON MOBApPEHHOM COJIU

38 Pac4yéTel, cBSI3aHHBIE C TOHITHEM <JIOJISD»

39 | IIpaxrtuueckas padora Ne 3. [IpuroroBneHue pactBopa caxapa u
pacyer ero MaccoBOM JIOJIM B pacTBOpe

40 | OO6oO6menue u cuctemMaTH3aus 3HaHuil no Teme «CoeAMHEeHUs
XUMHUYECKUX 3JIEMEHTOBY»

41 | KonrponsHas padora Ne2 no reme «CoelMHEHNUS XUMUYECKUX
JJIEMEHTOBY

Tema 4. U3meHeHusi, npoucxoasinue ¢ Benecrsamu (13 yacon)

42 dusnueckue asnenusa. Pasnenenue cmeceit

43 | Xwumuueckue ABIEHUS. Y CIOBUS U IPU3HAKU MTPOTEKAHUS
XUMHUYECKHUX PEaKIIHii

44 | 3aKoH COXpaHEHHUs MacChl BEIIECTB. XUMUYECKUE YPaBHEHUS

45 | Pacuersl 10 XUMHUYECKUM YpPaBHEHUSIM

46 | Peaxkunu paznoxenus. [IoHATHE O CKOPOCTH XMMUYECKON PEAKLINN U
KaTanu3aropax

47 Peakinu coennnenus

48 | Peaxnuu 3amenieHus

49 | Peakuuu oOMeHa

50 | Twumbel XUMHYECKUX pEaKIUi HAa pUMepe CBOMCTB BoAbL. [loHsATHE O
TUIPOJIN3E

51 ITpakTtrueckas padota Ne 4. [Ipu3Haky XUMHUYECKUX PEAKITHA

52 | OO6o0menue U cucreMaTu3alus 3HaHUK 110 TeMe «3Mmenenus,
MPOUCXOSIINE C BEIIECTBAMUY»

53 | Konurponbhas padora Ne3 no teme «l3menenus, mpoucxosinue ¢
BEIIECTBAMM»

Tema 5. PacTtBopenue. PactBopsl. CBolicTBa pacTBOpPOB
3JIEKTPOJHUTOB (22 yaca)

54 | PactBopeHue Kak GU3NKO-XUMUYECKUH TpOIIeCC.
PactBopumocTs. Tumel pacTBOpoB. DJIEKTPOIUTHYECKAS
JIUCCOLIMAITHSL.

55 | OcCHOBHBIE NT0JIOKEHUS TEOPUU IIIEKTPOIUTHUECKON AUCCOLUALINH.
HoHHbIe ypaBHEHUS pEaKIi

56 | Kucnots! B cBere TO/, ux kiaccudukanus 1 cBoicTBa

58 OcHoBanus B cBete TOJl, nx kimaccudukaiys u CBOWCTBa

59 | Oxcuupl: K1accuduKams U CBOWCTBA

60 Comu B cBere TO/I, nx Kiaccudukamms ¥ CBOMCTBA

61 ['eneTnyeckas CBA3b MEXAY KJIACCAMHM HEOPTAHMYECKUX BEILECTB

62 | OO6obuenue u cuctemMarusanys 1o reme «PacrBopenue. PactBopsl.
CBOMCTBA pACTBOPOB ICKTPOJHUTOBY

63 | Konrponbnas padora Ne4 o teme «PactBopenue. PacTBopsl.
CBOMCTBA pACTBOPOB IEKTPOJIHUTOBY

64 | Krnaccudukamus XumMuueckux peakunii. OKHCIUTEIbHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUH.




65

CBoiicTBa N3yYEHHBIX KJIacCcOB BelecTB B ceeTe OBP

66

[TpakTuueckas padora Ne5. Pemienne sKkCriepruMeHTAIbHBIX 3a/1a4

67

68

HtoroBast KOHTpoJIbHAs paboTa 3a § Kiace




KanengapHo-teMaTuyeckoe IJIaHUPOBaHME YPOKOB XUMHMH B 9 Kiacce

Neni/ | Tema Jlara | Jlara | Wuterpup.
n YpOKa | ypoka o0y4yeHnue
mno no
any | gpakr
y

I'maBa 1. O000mIeHHe 3HAHUI 10 XUMHH 10 KYPCYy XUMHH 8 Kiacca.
XuMu4ecKue peakuum 64

171 Knaccudukarus XuMHUecKux COeTUHEHUH 110 NeOm. 1
COCTaBy
2/2 Knaccudukarus XuMHuecKux COeTUHEHUH 110 Ne5m.2
arperaTHOMy COCTOSIHUIO U PAaCTBOPUMOCTH
3/3 Krnaccudukaius XuMHIECKUX peakinui Ne3n.3
4/4 OKHUCIUTETbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUN Neob611.4
5/5 CKOpPOCTh XMMHUYECKUX PEAKITUI No2m.5
6/6 BBoaHbI1 KOHTPOJIB BBoausiit
KOHTPOJTb
I'naBa 2.XuMu4ecKue peakuum B pacTpopax 84
7/1 DNEKTPOIUTUYECKAS JUCCOLUALIS Nedn.6
8/2 OCHOBHBIE TIOJIOKEHUS TEOPUH No2m.7
ANEKTPOJIMTUYECKON JTUCCOLMALIUN
9/3 XUMHUYECKUE CBOWCTBA KUCIIOT KaK 3JIEKTPOJIMTOB Ne3m.8
10/4 XUMHUYECKUE CBOMCTBA OCHOBAHUM KaK Ne2m.9
JIEKTPOJIUTOB
11/5 XUMHUYECKUE CBOMCTBA COJIEN KaK 3JIEKTPOIUTOB Nob61.10
12/6 [M'unponus coneit Ne3m.10
13/7 [IpakTnueckas padotal. Pemenue IIp.p.1
IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME:
«ONEeKTPOIUTHUECKAs] TUCCOLIMALINS»
14/8 KonTponbnast padora Nel no teme «Xumudeckue K.p.1
PEaKIIUI
I'naBa 3.HeMeTa/Jibl U MX cOeJUHEHUS 254
15/1 OO011ast XapaKTepUCTHKA HEMETAIIJIOB Ne3 m.11
16/2 XUMHUYECKUE CBOWCTBA HEMETAJIIOB No5 .12
17/3 OO6mas xapakrepucTrka 3JeMeHToB VIIA Nob6m.13
TPYIIBI-TaJOTEHOB
18/4 CoennHeHNs TJI0T€HOB No5 .14
19/5 [MpakTuaeckas padota 2. M3ydeHue cBOWCTB Il.p.2
COJISTHOM KHCIIOThI
20/6 Xanpkorensl. Cepa Ne4 .15
21/7 CepoBonopos. Cynbhu sl Ne3 .16
22/8 KucnopoHbeie coefuHEHUSI CEPBI. No2 .17
23/9 [TpakTuueckas padora3.M3yueHne cBOWCTB ILp.3
CEPHOIl KUCIIOTHI
24/10 | OOmas xapaKTEepUCTHKA 3JIEMEHTOB VA Tpymbl- Ne4 11.18

rpynnsl. A30T.




25/11 | Ammmak. Cosi aMMOHHS Ne4 11.19
26/12 | Ilpaktuueckas pabota Ned.Ilonyyenne ammuaka I.p.4
Y U3Y4YEHHUE €r0 CBOMCTB
27/13 | KucnopoHble COeAMHEHMs a30Ta Ne5 .20
28/14 | ®ocdop u ero coeauHEeHUs No6 .21
29/15 | Obmas xapakTepucTruka 31eMeHToB [VA- Ned4 11.22
rpynnsl. YTiepos.
30/16 | KucnopoaHble COeUHECHHS YTIepoaa No5 .23
31/17 | Ilpaktuueckas pabota Ne5.ITomyuenue I.p.5
yraekucnoro ra3a. Kauectsennas peakuus Ha
KapOOHAT-HOHBI.
32/18 | YrieBomopo bl Ne3m.24
33/19 | Kucnopozacoaepxaiiue opraHHuecKue Ne4 .25
COCJTUHCHHMSI
34/20 | KpemHuii 1 ero coeqMHEHUS No2 11.26
35/21 | CunukaTHas MPOMBIIIICHHOCTD No4 11.24
36/22 | IlonydyeHne HEMETAIIIIOB Ne5 .25
37/23 | Ilony4yeHue BaKHEHIIUX XUMUYECKUX Ne3 .26
COeIMHEHNN HEMETAIIOB
38/24 | IloBTopenue, 0000IIEHIE 3HAHU 110 TeMe Ned 11.27
«Hewmerauiby»
39/25 | KontponwHas paborta mo teme «Hemerammbn K.p
I'naBa 4. MeraJuibl M uX coequHeHus 13 4
40/1 OO611as XxapaKTepUCTUKA METAJIOB Ne4 11.29
41/2 XUMHUYECKUE CBOKCTBA METAIJIOB Ne3 .29
42/3 OO61mas xapakTepucTUKa 3JeMeHTOB [A rpymnmsi- Ne5m.33
TPYNIBL
43/4 OO6mmas xapaktepucTuka 37eMeHToB [IA rpynmbi- Ned .12
TPYIIIBI
44/5 JKEcTKOCTh BOJIBI M CIOCOOBI €€ YCTPAHCHHMSI No4 132
45/6 [TpakTudeckas padora Ne6 JXKecTKocTh BOJBI U I1.p6
crocoObl e€ ycTpaHeHus
46/7 ANIOMHUHHHI 1 €r0 cOeTUHEHUS Ned 11.33
47/8 XKeneso u ero coenuHeHUs Ned .34
48/9 [IpakTrueckas padota Ne7 Pemenue Ip.7
IKCIIEPUMEHTAIBHBIX 33134 10 TeMe «MeTallbhy
49/10 | Koppo3us METaJIJIOB M CIIOCOOBI 3aIIUTHI OT Heé Ne4 .35
50/11 | Meramunsl B mpupose. [ToHsTHE 0 METaTypIyu. Ned4 11.36
51/12 | IloBTOpeHue u 0000IIEHNE 3HAHUH 110 TEME CooO1ienue
«Meranab Ha TEMY
«Meramisby
10 BBIOOPY
52/13 | KonTposbHas paboTa 1o teme : «MeTaibh» K.p
I'naBa V Xumus u okpy:xawmas cpeaa 34
53/1 XUMHYECKUI COCTAB IJIAHETHI 3eMJIs No4 11.12
54/2 OxpaHa oKkpy>Karouiei cpesibl 0T XUMHUYECKOTO Nod 11.12
3arpsi3HCHUS
55/3 CemuHap «XUMHS U OKPY’KAIOIIAs Cpeay Coo0urenu
€

I'naBa VI O60011eHune 3HaHUI 32 KYpC OCHOBHOM IIKOJIBI.




IMoaroroBka k OI'J 134

56/1 BertectBa

572 XUMHUYECKHE PeaKINU

58/3- XUMHUYECKUE PEaKIuu

59/4

60/5 OCHOBBI HEOPTraHUYECKON XUMUHU

61/6 OCHOBBI HEOPTAaHMYECKOW XHUMHHU

62/7- | KauecTBeHHbIE peaKkIlMy Ha HOHBI U HEKOTOPHIE

63/8 ra3000pa3HbIe BEIIeCTBA

64/9- | HroroBas KOHTpoJIbHAs paboTa 3a Kypc XUMUH 9 HUTtorosas
66/11 | xmacca B popme OI'D pa6ora
67- O060011eHNEe ¥ TOBTOPEHUE 3HAHUHN TI0 TEME

68/12- | « ATOMHO-MOJIEKYJIIPHOE YUCHUEH
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