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1.ITosscHUTEIBLHASA 3ANIMCKA




Pabouas nporpamma Kypca XuMun pa3padorana k yueonnkam aBtopoB O. C. ['abpuensHa,
N.T. Octpoymosa, C. A. CnankoBa i1t 8—9 kiaccoB 0011e00pa3oBaTeNIbHBIX OpraHU3alni.
CtpykTypa U copeprkanue paboueii mporpaMMbl COOTBETCTBYIOT TpeboBaHUsIM DeepanbHOTO

rocyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa OCHOBHOTO 00IIero 00pa3oBaHusI.

PaGouas mporpamMmma Kypca XUMHH ISl OCHOBHOW HIKOJIBI pa3paboTaHa B COOTBETCTBUU C
®denepanbHBIM TOCYAAPCTBEHHBIM 00pa30oBaTeIbHBIM CTAHIAPTOM O0Iero oOpa3oBaHus. B Hei
TaK)K€ YUMTBHIBAIOTCS OCHOBHBIE MJIeW U mojoxkeHus [Iporpammel pazButus U (GopMUPOBaHUS
YHHUBEPCAJIBHBIX YUEOHBIX ACUCTBUIl ISl OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B coorBercTBUM C 3TUMHU JOKyMEHTaMH OOydYaromuecs MOJDKHBI OBIAAETh MPUEMAMH,
CBSI3aHHBIMU C OIpENEJICHUEM TIOHSATHI: OTrpaHUYMBATh MX, OMMCHIBATh, XapaKTepHU30BaTh U
CpaBHMBaTh. Tak Kak XMMHsI — HayKa SKCIIEpHUMEHTalbHas, 00ydJaromuecs: JOJKHbI OBJIa/IETh
TaKUMH TIO3HABATCIIbHBIMM  Y4€OHBIMH JCHCTBHSMH, KaK OKCIIEPUMEHT, HaOIIOIEHUE,
U3MEpeHue, OIUCAHWEe, MOJEIMpOBaHHE, THIIOTe3a, BBIBOA. B mpolecce u3ydeHHs Kypca y
00ydJaronmxcsi MPONOJDKAIOT  (OPMHUPOBATHCS yYMEHHUS CTaBUTh BOMPOCHI, OOBSCHSTH,
KJIacCU(UIIUPOBaTh, CpPaBHUBATb, ONPENENIATh HWCTOYHUKM HH(pOpMaLMM, TMOJIy4aTh U
aHAIM3UPOBATh €€, TOTOBUTh WH(MOPMAIMOHHBIA MPOIYKT, MPE3ECHTOBATH €ro W BECTH
nuckyccuto. CreoBaTenbHO, AEATENIbHOCTHBIA MOAXOM B HM3YYEHHHM XHUMHH CIOCOOCTBYIOT
JOCTHKEHUIO JIMYHOCTHBIX, IPEIMETHBIX U METAPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

B ocHOBY Kypca MOJ0KeHBI CAeIyIOINE HeH:

e MaTepHalibHOE €IUHCTBO U B3aMMOCBSA3b OOBEKTOB U SBJICHUI PUPOIBL;

e Bemyllas poOJib TEOPETUYECKUX 3HAHUU I OOBSICHEHHS] U MPOTHO3HPOBAHUS
XUMHUYECKHX SIBJICHUM, OLICHKU X MPAKTHUYECKON 3HAUMMOCTH;

® B3aMMOCBS3b KAUECTBEHHOM W KOJMYECTBEHHOH CTOPOH XUMHUYECKUX OOBEKTOB
MaTepuaibHOrO MUPA,

® pa3BUTHE XMMHYECKON HAyKH M MPOU3BOACTBO XMMHUYECKUX BEIIECTB U MaTepUasoB
JUISL YAOBJIETBOPEHUS! HACYUIHBIX MOTpeOHOCTEW dYeloBeKa W OOIIeCTBa, pelleHUs
r7100aIbHBIX PO0JIEeM COBPEMEHHOCTH;

® TeHEeTHYEeCKas CBA3b MEXK]y BEIECTBAMHU.

OTH WJeu peamu3yrTcs B Kypce XHMHH OCHOBHOW IIKOJBI MTYTEM JOCTHIKCHUS
CIEAYIOIIUX LeJIeH:

* opmuposanue y ydaluxcsi XMMUYECKOW KapTHUHBI MUPa, KaK OPraHMYeCKON 4acTH ero

LIEJTOCTHOM €CTECTBEHHO-HAYYHON KapTUHBI.
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* Passumue  TO3HABaTENbHBIX  WHTEPECOB, HWHTEIJICKTYyadbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEH ydJamuxcsi B MpOIEecce W3YYeHHUS WMU XMMHUYECKOM Hayku W e€ BKiIaga B
COBPEMEHHBIM HAyYHO-TEXHMUYECKHH Tporpecc; (GOpPMHpPOBAHHE BAKHEHIIMX JIOTUUECKHX
oTiepanyii MBINUICHUS (aHANU3, CHHTE3, 0000IIeHHe, KOHKpETH3allus, CpaBHEHHWE W 1p.) B
MPOLECCE MO3HAHUS CUCTEMBl BAKHEMIIMX MOHSATHM, 3aKOHOB U TEOPHUI O COCTAaBE, CTPOCHUU U
CBOMCTBaX XMMHYECKHUX BEIIECTB.

* Bocnumanue yO6e:x1EHHOCTU B TOM, YTO NMPUMEHEHHE TOTYyYEHHBIX 3HAHUN U YMEHUH IO
XUMHUHU SIBIIAETCI OOBEKTUBHON HEOOXOIMMOCTBHIO JUIsi 0€30MacHOM padOThl C BEIMIECTBAMHU M
MaTepuaiaMu B OBITY M Ha TPOU3BOJICTBE.

* [Ilpoexmuposanue u peanu3ayus BHITYCKHUKAMU OCHOBHOW  IIKOJIBI  JTUYHOM
00pa3oBaTeNbHONW TpPAaeKTOpUU: BHIOOP Tmpoduias oO0ydyeHHs B CTaplied IIKOJIe WA
poQeCCHOHAIBHOTO 00Pa30BaTEIIBHOTO YUPEIKICHHUS.

» Ognadenue KII0Ye8biMU KOMNnemeHYUusamu: y4e0HO-TI03HABATEIILHBIMH,

I/IHq)OpMaLII/IOHHBIMI/I, INCHHOCTHO-CMBICIIOBBIMHU, KOMMYHHKATUBHBIMH.

2.Jl1annpyemMble pe3y/bTaThbl 0CBOCHHS Kypca XMMUH

[To 3aBepiIeHNIO Kypca XMMHH Ha 3Tarie OCHOBHOTO 00I11er0 00pa30BaHus BBIITYCKHUKHI

OCHOBHOM IIKOJIBI AOJIKHEBI OBJIAJICTh CIICAYIOIUMHA PE3YyIbTaTaMu:

2.1. JIn4HOCTHBIE Pe3yIbTATHI:
1) oco3nanue cBoell STHUYECKOW TNPUHAAJICKHOCTH, 3HAHHWE HCTOPUM XUMHUU U BKJIaja
POCCHUIMCKON XMMHUYECKONH HAYKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOTO OTHOLICHHS K TIO3HAHUIO XHWMHH; TOTOBHOCTH
U CIIOCOOHOCTH yYaluXCsi K CaMOPa3BUTHIO M €aMOOOpa30BaHMI0O HA OCHOBE HM3YyYCHHBIX
(GakToOB, 3aKOHOB M TEOPUH XMMHM;, OCO3HAHHOTO BBIOOpA U MOCTPOCHHE WHAMBHUAYAIbHOMN
00pa3oBaTeNbHOI TPACKTOPUU;
3) gopmuposanue 1ENOCTHON €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, HEOTHEMJIEMOH 4YacThiO
KOTOpOM SABJIIETCSA XUMHUUYECKAsl KapTUHA MUPA;
4) o6n1adenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIMM YPOBHIO Ppa3BUTHS HAyKd H
00LIECTBEHHON IPAKTUKH, B TOM YHCJIE U XUMHUECKHUM;
5) ocgoenue couuanbHBIX HOPM, NPaBUJI IMOBEACHHs, posied u (HOpM COIMATbHOW >KU3HU B
couuyMe, MPHUPOJIE U YACTHOM XU3HU HAa OCHOBE SKOJIOTMYECKOH KYIbTYphl U O€301acHOTO

oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;



6) gopmuposarHue KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIEHUU CO CBEPCTHUKAMH U
B3pOCIBIMH B Ipolecce  oOpa3oBaTelbHOM,  OOIIECTBEHHO  MOJE3HOW,  y4ueOHO-

HCCJIEI0BATENbCKOM, TBOPUYECKOM M IPYTUX BUJIOB ACATEIHHOCTH, CBSI3aHHBIX C XUMHUECH.

2.2. MeTanpeaMeTHbIe pe3y/IbTAaThI:
1) ompeoenenue neneii coOCTBEHHOro OOYy4EHHUs, IMOCTAaHOBKA U (OPMYIHMpPOBAaHUE JUIA cels
HOBBIX 3a]1a4;
2) naanmuposanue TIyTEH JOCTIDKEHHS JKEAGMOTO pe3ynbrara OOydeHHS XHMHH Kak
TEOPETUYECKOT0, TaK U KCIIEPUMEHTAIBHOTO XapaKTepa;
3) coomnecenue cBOMX NEUCTBUIN C TUIAHUPYEMBIMH pPE3yJIbTaTaMU, OCyujecmenerue KOHTPOIS
CBOCH JIESATENBHOCTH B IpOIECCEe TOCTIDKCHUS Pe3ynbTara, onpedeieHue CIOCOO0B IeHCTBUI
IPY BBIIOJIHEHUHN JTA0OPAaTOPHBIX M MPAKTHUECKUX paboT B COOTBETCTBUU C MIPABUIIAMH TEXHUKH
0e30IMacHOCTH;
4) ompeoenenue MCTOUHUKOB XMMUYECKON HMH(pOpMALMHU, MOJyYCeHHE U aHAIHM3 €€, CO3JaHHe
MH()OPMAIIMOHHOTO MPOJYKTA U €T0 MPE3CHTAIHS;
5) ucnonvzoeanue OCHOBHBIX MHTEIICKTYaTbHBIX ONEpAlMi: aHAJIM3a W CHHTE3a, CPABHEHUS U
cucTeMaTH3anuu, 0000IIEHUS U KOHKPETH3AIHH, 6bla6/eHie TIPUUNHHO-CIIEICTBEHHBIX CBS3eH U
nocmpoeHue JIOTHIECKOT0 PAacCy X IEHUS U YMO3aKII0YeHUs (MHYKTUBHOTO, I€yKTUBHOTO U IO
aHAJOTHH) Ha MaTepHale €CTECTBEHHO-HAYYHOTO COCPIKAHMUS;
6) ymenue co3aBaTh, IPUMEHATh U PEOOPA30BHIBATH 3HAKU U CHMBOJIBI, MOJICIN U CXEMBI JUIS
pelieHus yueOHbIX U MO3HABATEIbHBIX 3aa4;
7) ¢opmuposanue W pazéumue SKOIOTUYECKOTO MBIIUICHHUS, YMEHHE NPUMEHSTH €ro B
MO3HABATECIbHOW,  KOMMYHUKATHBHOW,  COLMAIbHON  TPAKTUKE U MPOPeCcCHOHATHHOU
OpHEHTALNH;

8) eenepuposanue unei u ONpeneIeHue CPEICTB, HEOOXOTUMBIX JIJIS KX pPeaTu3alliu.

2.3.. IlpeameTHbIe pe3yabTaThl:
1) ymenue o6o3HAUYaTh XMMHUYECKHE AJIEMEHTHI, HAa3bIBATh MX M XapaKTEpU30BaTh HA OCHOBE
MoJI0KeHUs B nepruoanueckon cucreme 1. 1. Menneneesa;
2) ¢opmynuposanue W3y4SHHBIX MOHATHI: BEIIECTBO, XMMHUECKHUN JIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTUOH, aHUOH, MPOCTOE U CJIOKHOE BEIECTBO, XMMUYECKasl PEaKLMsl, BUIbl XUMUUYECKUX
peaKuuii u T. 1.;
3) onpeodenenue 1o QopMmyaamM cocTaBa HEOPTaHUYECKUX U OPraHUYECKHX BEIIECTB,

BAJICHTHOCTH aTOMOB XMMHNYCCKHUX 3JICMCHTOB UJIN CTCIICHU UX OKHCJIICHUA,



4) nonumanue THPOPMAITUH, KOTOPYIO HECYT XUMHUYECKHE 3HAKH, (POPMYJIbI U YPAaBHEHHUS;

5) ymenue knaccuguyuposams nNpocThie (METAJUIbI, HEMETAJUIbI, OJIarOpOAHbIC Ta3bl) U CIOKHBIC
(OuHapHbIE COETUHEHUS, B TOM YHCJIE€ M OKCHJIbI, a TAK)KE TUAPOKCUIBI — KHUCIIOTHI, OCHOBaHUS,
aMdoTepHbIe TUAPOKCUIBI — U COJIN) BEIECTBA;

6) popmynuposanue IEPUOTNIECKOTO 3aKOHA, 0ObACHEHUE CTPYKTYPBI U MH(OpMAINH, KOTOPYIO
HECET MepHOaMYECKas cHucTeMa xuMmuueckux nsnemeHtoB Jl. WM. MenneneeBa, packpvimue
3HAYEHUS MePUOIUYECKOT0 3aKOHA;

7) ymeHnue xapakmepu3oeamv CTPOCHHE BEIIECTBA — BUAbl XUMHUYECKHX CBSI3€H U THUIIbI
KPUCTAJUIMYECKUX PELIETOK;

8) onucanue cTpOEHUs ATOMOB XUMHUUYECKUX AJIEMEHTOB C NOPSAAKOBBIMH HOMepamu 1—20 u 26,
omobpasiceHue NX € TTIOMOIIbIO CXEM;

9) cocmasnenue GOpMyN OKCHUIOB XHUMHUYECKHUX OJEMEHTOB U COOTBETCTBYIOIIMX UM
THJIPOKCHUIOB;

10) manucanue cTPyKTYpHBIX (OPMYII MOJICKYJIAPHBIX COCIAWHEHHNA U (POPMYIBHBIX EIHHHULL
MOHHBIX COEIMHEHUHN 0 BaJICHTHOCTH, CTEIIEHU OKHCIICHUS WX 3apsay HOHOB;

11) ymenue opmynuposams OCHOBHBIE 3aKOHBl XUMHUH: IOCTOSHCTBA COCTaBa BEIIECTB
MOJIEKYJISIPHOTO CTPOCHHUS, COXpPAaHEHUS MacChl BELIECTB, 3aKOH ABOTapo;

12) ymenue ghopmynupoeams OCHOBHBIE TOJOKEHHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS U TEOPUHU
ANEKTPONUTUYECKON TUCCOLUAINY;

13) onpedenenue mpu3HaKoOB, YCIOBUMA MPOTEKAHUS U MPEKPAIEHNS XUMUYECKUX PEAKIINN;

14) cocmasnenue MONEKYIAPHBIX YpaBHEHUH XUMUYECKUX PEAKIUH, MOATBEPKAAIOIINX 00IIHe
XMMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BELIECTB M OTPAKAIOUIMX CBS3H
MEX]ly KIacCaMu COEeTUHEHUII;

15) cocmasnenue ypaBHEHU peaKIMii ¢ YIaCTHEM JICKTPOIUTOB TaKKe B MOHHOU popme;

16) onpedenenue Mo XMMUYECKUM YPABHEHMSIM NPUHAUIEKHOCTU PEAKLHUI K ONpeAcIEHHOMY
TUITY WU BULY;

17) cocmasénenue ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA C TTIOMOIIBIO METO/1a
3JICKTPOHHOTO OajaHca;

18) npumenenue MOHATUN «OKUCIEHUE» U «BOCCTAHOBIICHUE IS XaPAKTEPUCTUKH XUMHUYECKUX
CBOMCTB BEIIECTB;

19) onpeoenenue ¢ MOMOIIBIO KAYECTBEHHBIX PEAKIMA XJIOPHUI-, Cyab(aT- 1 KapOOHAT-aHHOHOB
Y KaTHOHA aMMOHHSI B paCTBOPE;

20) obvacHeHue BIUSHUS Pa3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKUX PEAKIINN;



21) ymenue xapaxmepuzoéams MONOKEHUE METAJUIOB U HEMETAJIOB B IEPUOANYECKON CUCTEME
9JICMCHTOB, CTPOCHUC UX AaTOMOB U KpHUCTAJIJIOB, O6H.[I/Ie q)HBH‘-IGCKI/Ie U XUMHWYCCKHUEC CBOﬁCTBa;
22) obwscHeHue MHOTO00pA3Ws TPOCTHIX BEIIECTB SBJICHUEM aJUIOTPONHMH C YKa3aHUEM €&
MPUYNH;

23) ycmanosnenue pa3iudvii THAPO-, MTUPO- U AIIEKTPOMETATUIYPIUU U ULTIOCIPUPOSAHUE ITUX
pasnnqm‘/i npuMepaMu NpOMBIIIICHHBIX CHOCO6OB MOJIYYCHH A MCTAJIJIOB;

24) ymenue oasamob 001IIyI0 XapakTepucTuky 3memenToB I, II, VIIA rpymnm, a Takke Bogopona,
KHCJIOPO/JIa, a30Ta, cepbl, hocdopa, yriiepoaa, KpeMHHUS 1 00pa30BaHHBIX UMHU MPOCTHIX BEIIECTB
U BOXHEUIIUX COCAMHEHUU (CTpOCHHME, HaXOXKIEHUE B MPUPOJE, MOTydeHHe, (U3HUecKue W
XUMUYECKHE CBOWCTBA, IPUMEHEHHE);

25) ymenue onucviéams KOPPO3UIO METAIIIOB U CIIOCOOBI 3aIUTHI OT HEE,;

26) ymeHue npou3gooums XUMUYECKUE Pacu€Thl C UCIOJIB30BAaHUEM IMOHATHI «MaccoBasi 10JIs
BEIIECTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJSIPHBIA 00BEM» 1O QopMmynaMm u
YPaBHEHUSIM pEaKLnil;

27) onucanue cBOWCTB U MPAKTHYECKOTO 3HAYCHUS U3yUECHHBIX OPTaHUYECKUX BEIIECTB;

28) gvinoanenue 0003HAUYEHHBIX B MPOTrpaMMe 3KCIEPUMEHTOB, paCcno3Hasanue HEOPraHUIECKIX
BEIIIECTB 10 COOTBETCTBYIOIIUM MIPU3HAKAM;

29) cobrodenue paBun 6€30MacHON pabOThI B XUMHUECKOM KaObuHeTe (JITabopaTopun).



3.Conepxanue yueOHOI0 Kypca

8 KIIACC
HavanbHble NOHATHS U 3aKOHBI XUMHUM
Tema um BemecTBa. CBOICTBa BeEIIECTB. JTaJOHHBIC (PU3UUYECKHE CBOMCTBA BEIIECTB.
Martepuanbl 1 MatepuanoBefcHue. Poib XUMUU B )KU3HU COBPEMEHHOTO 001mecTBa. OTHOIICHHE
o0riecTBa K XUMHUH: XeMopuius 1 xemohoOusi.

Mertonpl u3yuenust xumuu. HaGmonenuwe. DxcnepumeHT MogaenupoBanue. Mojenu
MaTepHalbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

lNazpl. XKunkoctu. TBEpapie BemiecTBa. B3amMHbIe MEpexoipl MEXIY arperaTHbIMHU
COCTOSTHUSIMU BEIIIECTBA: BO3TOHKA (CyOIMMAIlis) U IeCyOnrmManusi, KOHICHCAIUS U UCTIapeHHE,
KPUCTAJUTU3ALIUS U TJIaBJICHUE.

duznueckue sBJIeHUs. YUCThIe BENIECTBA U CMECU. [ OMOT€HHBIE U T€TEPOre€HHBIE CMECH.
Cwmecu razooOpasHble, xuakue u TBEpabIe. CrocoObl pa3feleHusi CMecei: TeperoHka, Wiu
TUCTWIUISAIMS,  OTCTauBaHue, (UIbTpOBaHWE,  KPUCTATM3AlMs WM  BBIIApUBAHHE.
Xpomarorpadus. [Ipumenenue 3Tux crnoco0oB B 1a00paTOPHOIN MPaKTUKE, HA IPOU3BOJICTBE U B
OBITY.

XHAMHUYECKHE DJIEMEHTBl. ATOMBI M MOJIEKyabl. [IpocTele M CHOXKHBIE BEIIECTBA.
Annorponusi Ha npuMepe Kuciaopoaa. OCHOBHBIE MOJOKEHHUSI aTOMHO-MOJICKYJIIPHOTO YUYECHHUS.
Hownsl. BemnecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUSI.

3Haku (CHMMBOJIBI) XUMHYECKHUX OdJeMeHTOB. WMHQopmanus, KOTOpYyHO HECYT 3HaKH
XUMUYECKUX JJEMEHTOB. OTHMOJOTMS HAa3BAaHUM HEKOTOPBIX XUMHUYECKHX 3JIEMEHTOB.
[lepuonnyeckas tabnuma xumuyeckux snementoB [I. M. MenaeneeBa: KOPOTKOMEPUOIHBIN U
JUTMHHOTIEPUOAHBIN BapuaHThl. [lepuonsl u rpynmel. [ 1aBHas u moOOYHAS TOATPYIIIEL, UITU A- U
B-rpynmnsl. OTHOCHUTENIbHASI aTOMHAs Macca.

Xumunyeckue QGopmyinsl. Unnexcsl u koddduumentsl. OTHOCHUTENbHAS MOJIEKYJISpHAS
Macca. MaccoBasi 1oJisi XUMHUYECKOTro 3JieMeHTa B coenuHeHuu. MHpopmaius, KOTOpyio HECYT
XUMHUYECKHE (DOPMYIIHIL.

BanentHocts. CrpykrypHBle (OpMyNnbl. XUMHYECKHE D3JIEMEHTHI C IMOCTOSHHOW W
MEePEMEHHON BaJIEHTHOCTBIO. BwiBom (opMynbl coenwiHeHUs: MO BalleHTHOCTH. OmpeneneHue
BaJCHTHOCTH XUMHUYECKOro 7dyieMeHTa 1o ¢opmyne BemectBa. CocTaBieHne Ha3zBaHUMN
COCIMHEHUH, COCTOSIIIMX M3 JBYX XHUMHUYECKHUX OJJIEMEHTOB, [0 BAJEHTHOCTU. 3aKOH

IIOCTOAHCTBA COCTaBa BEUICCTB.
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Xumuueckue peakuuu. PeareHTel M IpOAyKThl peakuuu. I[Ipu3sHaku XuMHUYecKHX
peakuuid. YcioBus MX IPOTEKaHUs U INpeKkpalieHus. Peakuum ropeHus. DK30TEpMUYECKHE U
SHIOTEPMHUUYECKUE PEAKIIUH.

3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYeCKue ypaBHeHUs. COCTaBIEHUE XUMUYECKUX
ypaBHeHH. THpOpMaLus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccuukanuss XUMUYECKUX pPEaKIUil 10 COCTaBy M YHUCIy PEareéHTOB U MPOAYKTOB.
Tunbl xuMuyeckux peakuui. Peaknuu coeanHeHMs, pa3jokKeHHs, 3aMEIIeHUs U OOMeHa.
KartanuzaTtopsl n kaTanms.

JdemoHcTpanuu

e Koieknust MmaTepuanoB U U3ACNINI U3 HUX.

e Mopuenu, UCTIOJIb3yeMbIe Ha ypoKax (hU3UKH, OMOJIOTHH U Teorpadum.

e OOBEMHBIE U HIAPOCTEPHKHEBBIC MOJIEIH HEKOTOPHIX XUMUYECKHUX BEILLECTB.

e Mojaenu KpUCTAUIMYECKUX PEIETOK.

e Cobupanue npubopa AJis MOTYUYEHHUS ra3a ¥ MpoBepKa ero repMETUYHOCTH.

e Bosronka cyxoro Jpja, HoJa Uik HaTaJIuHa.

e ArperaTHble COCTOSIHUS BOJBI.

e Paznenenue IByX HECMEIIMBAIOIIUXCS KUAKOCTEN C MMOMOIIBIO JETUTEILHON BOPOHKH.

e JluctrisaTop u ero padora.

e VYcraHoBka 1y puiabTpoBaHus U €€ paboTa.

e VYcraHOBKa /71 BeIIapuBaHUs U e€ pabora.

e Komnekmus ObITOBBIX TPUOOPOB AJIst (GHIIBTPOBAHUS BO3IYXA.

e Paznenenne Kpacsmiero BelecTBa (uoMacTepa € IOMOILBIO MeToJa OyMa)kKHOM
xpomarorpaduu.

e Moenu auTOTPOITHBIX MOAU(MUKAIIUN yTIepoa U CepHhI.

e [lonydenue o30Ha.

e Tloprpers M. SI. Bepuemnyca u JI. . Menneneesa.

e KoporkonepnoaHelii U JIMHHONEPUOAHBIA BapHaHThl nepuoanueckoi cucremsl J[. U.

Meunneneesna.

e KoHcTpynpoBanue mapocTepKHEBBIX MOAEICH MOJIEKYI.
e Amnnapar Kunna.

e Paznoxenue 6uxpomara aMMOHHSL.

e ['opeHHE Cepbl U MAarHUEBOMU JICHTHI.

e [loptpetrsl M. B. JlomonocoBa u A. JI. JlaByasne.
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e OnbITH, WIUTIOCTPUPYIOIINE 3aKOH COXPAHECHHS MacChl BEIIECTB.

e Toperue ¢dochopa, pacTBopeHHE TMPOAYKTa TOPEHHUS B BOJAE U HCCICIOBAaHUE
MOJIYYCHHOTO PacTBOPA JIAKMYCOM.

e BiaumonelcTBUE COIIHON KUCIOTHI C IIMHKOM.

e Jlonyuenue ruapoxcuaa Meau(ll) u ero pasnoxxeHue npu HarpeBaHUH.

JlabopaTopHbIe ONbITHI
* O3HaKOMJIEHHUE C KOJIJIEKIIMEH JIabOpaTOpHOU TOCY/IbI.
* [IpoBepka repmeTyHOCTH TPUOOPA AJIsl OTyYEHUS Ta30B.
* O3HaKOMJIEHHE C MHUHEpalaMy, 00pa3yloIUMU IPaHUT.
* [IpuroroBiieHnEe TeTEpOreHHON CMECH ITOPOLIKOB CEPBI € HKEIE30M U UX Pa3/EICHUE.
* BzaumoelicTBHE pacTBOPOB XJIOPHUIOB M HOAHIOB KAIHSI C PACTBOPOM HUTpaTa cepedpa.
* [Tomyuenne ruapoxcuaa menu(ll) u ero B3anMoielicTBUE ¢ CEPHOM KHUCIOTOM.
* B3aumMoieiicTBHE pacTBOpPA COJIbI C KUCIOTOM.
* [IpoBepka 3aKkOHa COXpaHEHUs MacChl BEUIECTB HAa MPUMEPE B3aUMOACHCTBUSA IIEIOYH C
KHUCJIOTOM.
* [IpoBepka 3aKOHa COXpaHEHUsS MacChl BELICCTB HA MPUMEPE B3aUMOACUCTBUSA ILEIOYM C
coubro sxene3za(1Il).
» PaznoxxeHne mepokcuaa BoJOpoJa ¢ MmoMolnbio okcuaa mapranna (IV). 11. 3amemnienue
JKEJIE30M MEAN B METHOM KYIIOPOCE.
IIpakTnyeckne padoThl
1. ITpaBuna TeXHUKH OE30MACHOCTH W HEKOTOPHIE BUJIBI pa0OT B XUMHUYECKOU JT1abopaTopuu
(kaOMHETE XUMHH).
2. HabGmroienue 3a ropsimieii CBe4oi.

3. AHanu3 nouBbl (aHAIOT PabOThl «OYHCTKA TOBAPEHHOM COJINY).

BaxHelilue npeacraBuTe/ M HeOpraHnyecknx Bemects. KosimuecTBeHHbIe OTHOLIEHUS B
XUMUH
CocraB Bo3ayxa. [lonstue 06 00bEMHOI f0J1€ ((p) KOMITOHEHTA MTPUPOTHOM Ta30BOM CMECH
— Bo3ayxa. Pacuér 00bémMa KOMIIOHEHTa ra30BOil CMeCH 10 €ro 00bEMHOI 71071€ U HA000POT.
Kucnopona. O3on. [Tonyuenue kucnopoaa. Cobupanue u pacrno3HaBaHHE KUCIOPOIa.
XUMHYecKHe CBOWCTBA KHCIOPO/Ia: B3aUMOJICIICTBIE ¢ METaJlJIaMH, HEMETalIaMU U CIIOKHBIMHU

BemectBamu. [Ipumenenune kuciaopoaa. KpyroBopot kuciaopojaa B mpupose.



11

Oxcunpl. OO6pa3zoBaHue Ha3BaHHUM OKCHIOB 110 UX popmynam. CoctaBieHue Gopmyin
OKCHJIOB IO UX Ha3BaHUsAM. [IpencraBurenn OKCUI0B: BOJIA U YIVIEKUCIIBIN a3, HErameéHas
U3BECTb.

Bonopoa B npupoae. ®uznueckre 1 XMMUYECKUE CBOMCTBA BOJIOPOAA, €r0 MOJy4eHUE U
MIpUMEHEHUE.

Kucnotel, ux coctaB u ux kiaccudukamus. Mamukaropel. Tabmuia pacTBOPUMOCTH.
CepHasi 1 COJIsIHAsI KUCIIOThI, UX CBOMCTBA U IPUMEHEHHUE.

Comu, ux coctaB ¥ Ha3BaHusA. PactBopumocth cosned B Boxe. IIpeacraBurenu comei:
XJIOpUJ HATpusi, KapOoHAT HaTpus, pocdar KaabLus.

[TocTostnnass ABoraapo. KommuectBo BemtectBa. Monbs. MomsipHas Macca. Kpathbie
€MHULBI U3MEPEHUsI KOJIMYECTBA BEUIECTBA — MWUIMMOJb U KWJIOMOJb, MUJUIMMOJISIPHAs U
KWJIOMOJISIPHAsI MAcChl BEILIECTBA.

Pacu€rsl ¢ HCIOJIB30BAHMEM MMOHITHH «KOJIUYECTBO BEIIECTBA», «MOJISIPHAS Maccay,
«IOCTOSIHHASE ABOTaJpO».

3akoH ABoragpo. MorsapHbIi 00bEM  Ta3000pa3HbIX  BemecTB. OTHOCUTEIBHAS
IJIOTHOCTB Ta3a Mo Apyromy rasy.

KpatHble emuHUIBI W3MEPEHHS — MUJUIMMOJSIPHBIA W KHJIOMOJSPHBIH O0OBEMBI
ra3o00pa3HbIX BELIECTB.

Pacuérel ¢ HMcnonp30BaHMEM MOHATHA «KOJWYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIA 00BEM Ta30B», «IUCIIO ABOTAIPOY.

I'uapocdepa. Kpyrosopot Boas! B ipupoae. Puznueckrne 1 XMMUYECKHUE CBOWCTBA BOJIBL:
B3aMMO/JICHCTBUE C OKCUIAMHU.

OcHoBaHus, HMX cOCTaB. PacTBOpUMOCTh OCHOBaHMH B Boje. M3MmeHeHue OKpacku
WHJIUKATOPOB B IIENOYHOM cpene. IlpencraBurenu mienoden: TUAPOKCHUIBI HATPUs, KIS U
KaJIbLIMSL.

PactBoputens u pactBopéHHoe BewmecTtBo. PactBopbl. PactBopeHume. ['mapartsl.
MaccoBast 10151 pacCTBOPEHHOIO BelIeCTBA. Pacd€rsl, CBSI3aHHBIE C UCIIOJIb30BAHUEM IOHATUSA
«MaccoBasi JA0Js1 PACTBOPEHHOTO BEILIECTBAY.

JdemMoHcTpanuu

e OmnpeneneHne coaepKaHus KUCIOPOAA B BO3AYXE.

e [lomydenue kucaopoaa pazyioKEeHUEM IEPMAHTaHATA KaJlKs U MEPOKCHIA BOJOPOAA.
e (CoOupaHre METOIOM BBITECHEHUS BO3AyXa U BOMBI.

e Pacno3HaBaHue KuCIOpOIA.

e Topenue maruusi, xxenesa, yris, cepsl 1 pochopa B KUCIOPOIE.
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e KoJuiekusa oKCUI0B.

e [Tlonmyuyenue, coOupaHue U pacro3HaBaHUE BOJAOPOAA.

e ['openue Bogopona.

e BsaumoneiictBue Bomoponaa ¢ okcuaoM meau(Il).

e Komiekius MUHEpaIbHBIX KUCIIOT.

e [IpaBuio paz0aBieHUs cepO KUCIOTHI.

e Koieknus coen.

e Tabnuia pacCTBOPUMOCTH KUCJIOT, OCHOBAHHI H COJICH B BOJIE.

e Hekoropble MeTaibl, HEMETAJUIbI W COCAMHEHHS C KOJMUYECTBOM BEIIECTBA,

paBHBIM | MOJIb.
e Moaens MoJsipHOTO 00BEMA ra3000pa3HBIX BEIIECTB.
e Komiekus 0OCHOBaHUM.
JlaGopaTopHble ONBITHI

* [TomyTHEHHE N3BECTKOBOW BOJIbI IIPU MPOIYCKAHUU YIIIEKHUCIOTO Tasa.

* [TonydyeHnue Bogopoaa B3aMMOAECHCTBUEM LIUHKA C COJITHOU KUCIIOTOM.

* Pacnio3HaBaHue KUCIOT € MTOMOIIbIO UHIUKATOPOB.

* I3MeHeHne OKpacKu MHIMKATOPOB B IEJIOYHOU Cpeie.

* (O3HakOMJICHME C TpenaparamMu JOMAIIHEH WM IIKOJbHOM anTE€YKH: pacTBOpPAMU
MepoKcuaa BOAOPOAA, CIUPTOBOM HACTOMKH HOJa, aMMHAKA.

IIpakT4yeckune padoThl

4. Ilomydenne, coOMpaHne U paclio3HaBaHUE KUCIOPO/Ia.

5. [lonyyenue, coOupanue M pacro3HaBaHUE BOJAOPO/IA.

6. IIpuroroBieHue pacTBopa ¢ 3alaHHON MacCOBOM J10JIEN pacCTBOPEHHOTO BEILIECTBA.

OcHOBHBIE KJIACChl HEOPTAHMYECKUX COeTMHEHUIt

O6o0mmenne cBeAeHUN 00 OKCcHIax, WX KiIacCH(UKAIMKM, HAa3BaHUSAX U CBOMCTBax.
CriocoObI MOTy4eHHs] OKCHIIOB

OcHoBanus, UX Ki1accuukays, Ha3BaHUS M CBOWCTBA. B3anmMoeicTBHE ¢ KHCIOTAMH,
KHCJIIOTHBIMH OKCHUJAaMU U COJIIMH. Pa3nokeHne HepacTBOPUMBIX OCHOBaHUU. CrmocoObl
MOJTy4YEeHUSI OCHOBAHUH.

Kucnorel, ux xmaccudukamus u HazBaHus. OOIIME XMMHYECKHE CBONCTBAa KHUCIIOT.
B3aumoneiicTBue KUCIOT C MeTallaMU. OJIEKTPOXUMMUYECKHUH psi HANpsDKEHUH METallIoB.

B3auMozenicTBUe KUCIOT C OKCHUIAaMHU MeTaIOB. B3auMonelicTBUE KUCIOT C OCHOBAaHUSIMU —
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peakiusi HeWTpanu3anuu. B3anmoneiictBue kucior ¢ coisimu. [lomyueHne OECKUCIOPOIHBIX U
KHCIJIOPOJCOACPHKAIINX KUCIIOT.

Comn, wux xknaccuduKamus W CBOWCTBA. BzammopmelcTBue colel ¢ MeTauiamu,
0COOEHHOCTH ITHX peakuuii. BzanmoeicTBre coyeit ¢ cosiMu.

'enetndeckue psiabl MeTaia U HeMeTauia. ['eHeTMdeckass CBS3b MEXIY Kiaccamu
HEOPTraHUYECKHUX BEILIECTB.

JlaGopaTopHble ONBITHI
¢ B3anMoelcTBrE OKCHIa KaJILIHSI C BOJIOH.
* [ITomyTHEHHE U3BECTKOBOU BOJBI.
* Peakuusi HEUTpanu3aluu.
* [Tomyuenne ruapokcuaa menu(Il) u ero B3anMoaeiicTBHE C KHCIIOTOM.
* Paznoxxenue runpokcuaa meau(Il) mpu narpeBanum.
* B3anmojeiicTBre KUCIOT C METaJJIaMH.
* B3aumoeiicTBrE KUCIOT C COJISIMHU.
¢ O3HaKOMJIEHUE C KOJUJIEKIIUEN COJIEH.
* Bzaumonetictue cynbdara meau(Il) ¢ sxxemnesom.
* B3aumoeiicTBre coJIeH C CONSIMHU.
* ['eHeTnueckas CBS3b MEXIY KJacCaMU HEOPTaHMYECKUX BELIECTB HA MPUMEpPE COCAMHEHUH
MEJIH.
IIpakTnyeckune padoThl
7. PellleHHe HKCIEPUMEHTANBHBIX 3afad Mo Teme «OCHOBHBIE KJIACChl HEOPTraHUYECKHUX

COEIUHEHUIT.

Iepuoauyeckuii 3aK0OH M MePUOANYECKAS] CHCTEeMAa XUMUYeCcKUX dJjiemenToB /1. U.
Menpeneesa. CTtpoeHue aToma
EcTecTBeHHbIE CceMENCTBa XMMHUYECKHUX SJIEMEHTOB: IIEJIOYHBIE U IIE€T0YHO3EMENIbHbIC
METaJlIbl, TAJIOTeHBI, UHEPTHBIC (OsaropoanHbie) ra3el. AMQoTepHOCTh. AM(OTEPHBIE OKCHIIBI U
ruapokcuabl. KomiiekcHblie cou.
Otxkpsitue J[. 1. MeHaeneeBbIM NEpUOANYECKOTO 3aKOHA U CO3/IaHUE UM NIEPUOINYECKON
CHUCTEMBI XUMHYECKHUX 3JIEMEHTOB.
ATombl Kak (opMa CYIIECTBOBAHMS XMMHYECKHX 3JIeMeHTOB. OCHOBHBIE CBEIEHUS O
CTPOCHHMH aTOMOB. JloKa3zaTenbCcTBa CIOXHOCTH CTpoeHmsi atoMoB. OmbiTel Pesepdopna.

IInanerapHas MOZIEIb CTPOCHUS aTOMA.
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CocraB aTrOMHBIX S7Ep: NPOTOHBI, HEUTpoHBL. OTHOCHUTENbHAs AaTOMHAas Macca.
B3anMoCBs3b NOHATUI «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHAS aTOMHAsI Maccay.

Muxkpomup. OnekTpoHbl. CTpoeHHE SJIECKTPOHHBIX YpPOBHEH aTOMOB XUMHYECKHUX
aneMeHToB 1—20. IToHsiTHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3oronsl. ®Pusndeckuil cmbica cumBoiuku llepuomnueckoit cuctemsl. CoBpeMeHHas
dbopMyITMpOBKa MEPUOAUYECKOTO 3aKOHA. VI3MEHEHHWs CBOMCTB 3JIEMEHTOB B MEpPHOJaX M
rpynnax Kak (yHKIHsI CTPOEHHUS JIEKTPOHHBIX 000JI04YEeK aTOMOB.

XapakTepucTuKa 3JIEMEHTA-MeTala M 3JEMEHTAa-HEMETaula MO HX IMOJIOKEHUIO B
MEPUOANYECKON cucTeMe XuMuieckux aneMeHToB 1. 1. Menneneesa.

JdemMoHcTpanuu

Paznuunbie (opMbl TAOIHII EPUOTUIECKOI CUCTEMBI.

e  MogenupoBaHue noctpoeHus nepuoandeckou cucremsol Jl. 1. Menaeneena.
e Mojeny aTOMOB XUMUYECKHX DJIEMEHTOB.

e Mogenu aToOMOB 3JI€EMEHTOB |—3-T0 MepruoI0B.

JlaGopaTopHbie ONBITHI

e [Tonmyuenue am¢pOTEPHOTO TUAPOKCHUIA U UCCIIEIOBAHNE €TI0 CBOMCTB.
y4

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIHH
NonHas xumuueckass cBsi3b. VOHBI, 00pa3oBaHHBIE aTOMaMH METAJUIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHMsl MOHHOW CBSI3U JUIs OMHAPHBIX coennHeHHW. VIOHHBIE KpUCTAUIMYECKHe
peméTKu U (PU3NYECKHE CBOMCTBA BELIECTB C 3TUM TUIOM pewéTok. [lonarue o ¢popmynbHOIMA
€MHMIIC BEIECTBA.

KoBasieHTHass Xxumudeckasi CBsA3b. DJIEKTPOHHBIE U CTPYKTYpHble Gopmyisl. IloHsaTue o
BasieHTHOCTH. KoBasieHTHas1 HemouisipHast cBsi3b. CxeMbl 00pa30BaHUs KOBAJEHTHOW CBSI3U JUIA
OMHApHBIX COCTUHEHUH. MOJEKYISpHbIE M aTOMHBIC KPHCTAINIMYECKUE PEHIETKU U CBOMCTBa
BELIECTB C ’TUM THIIOM PELIETOK.

DJIEKTPOOTPULIATENBHOCTh. Psii  anmekTpooTpunareabHOCTH. KoBalleHTHast monsipHas
XuMu4eckast cBs3b. Junons. Cxembl 00pa3oBaHMs KOBAJCHTHOW MOJSPHOM CBSA3M JUIsl OMHAPHBIX
COCIMHEHUN. MOJIeKysipHbIE U aTOMHBIE KPUCTAUIMYECKUE PEIIETKU U CBOMCTBA BELIECTB C
3TUM TUIIOM PEHIETOK.

Merannuueckass XUMHYECKas CBSA3b W METAUIMYECKas KPHUCTAUIMYECKas pelI€TKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€TOK. EnnHas npuposa XMMHUYECKHUX CBSI3EH.

Crenenp okucnenus. CpaBHEHUE CTENIEHU OKHMCIEHUS U BajleHTHOCTH. [IpaBuia pacuéra

CTEeNeHel OKUCIIeHHs 110 popMysiaM XUMUYECKUX COETUHEHUN.
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OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpenesneHue CTeNEeHe OKUCICHUS IS
DJIEMEHTOB, O0Opa3yIOIIUX BEIECTBAa pa3HBIX KiaccoB. Peaknuu HOHHOTO OOMEHa U
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE peakiui. OKUCIUTENh U BOCCTAHOBUTEb, OKHCIEHUE WU
BoccTaHoBjieHHe. (CocCTaBleHUE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuit
METOJIOM 3JIEKTPOHHOTO OasiaHca.

JdemoHcTpanuu

Buneodparments! u crnaiiapl «MloHHAsS XUMUYECKas CBSI3bY.

e  KomaeKkuus BEeCcTB ¢ MOHHOM XMMHYSCKOH CBSI3BIO.

e MoJenu HOHHBIX KPUCTAIIMYECKUX PEIIETOK.

e BuneodbparmeHnTsl u cnaiiapl «KoBajgeHTHAsS XUMUYECKasT CBSI3bY.

e Kosteknus BEIEeCTB MOJIEKYJISIPHOTO U @aTOMHOT'O CTPOCHHUSI.

e Moenu MOJIEKYJISPHBIX U @TOMHBIX KPUCTAJUTMYECKUX PEHIETOK.

e BugeodparMeHTsI U crialiapl «MeTauinyeckas XHMHUYECKast CBS3hY.
o Komneknusa «MeTaibl U CIIJIaBEI».

e BzaumomeiicTBUE IIUHKA C CEPOM, COSTHOM KUCIOTOH, Xmopuaom meau (II).
e ['openue maruus.

e BsanmoaeiicTBre XJIOPHOM U CEPOBOAOPOIHOM BOIBI.
JlaGopaTopHble ONBITHI

* M3roroBiieHre MOJEIIN, UIUTFOCTPUPYIOLEH CBOMCTBA METAJUIMYECKOU CBA3HU

9 KJIACC
IToBTOpeHue u 00001IeHNE CBeIeHUI M0 Kypcy 8 kiacca
bunapusie  coemmHenus. Okcunsl  coneoOpasymoIMe U HECoJIeoOpasyromiue.

luppokcuapl:  ocHOBaHUA, aM(OTEpHBIE THAPOKCHUIABI, KHUCIOPOJCOJSPKAIINE KHUCIOTHI.
Cpennue, Kucble, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O6o0menre cBeAeHUN 0 XUMHUYECKNX peakiuax. Kiaccudukammss XUMUYECKUX peaKIuit
M0 Pa3IWYHBIM MPHU3HAKAM: COCTaBYy W YHUCIY PEarupyrolux H O0pa3yIoIUXCs BEIIECTB,
TerioBoMy 3 (HeKTy, 00paTUMOCTH, U3MEHEHHIO CTEIIEHEH OKHCIIEHUS JIEMEHTOB, 00pa3yIOIINX
pearupymolre BellecTBa, arperaTHOMY COCTOSIHUIO PEardpyrolluX BEIIECTB, HCIOJIb30BAHUIO
KaTajan3aTopa.

[loHsTHE O CKOPOCTM XHUMHYECKOW peakiuuu. DakTopbl, BIMUSIONIME HA CKOPOCTh
XUMUYECKUX PEaKUWid: MPUpOoJia pearupyrolinux BelIeCTB, WX KOHIEHTpalus, TeMmIeparypa,
MJI0IAIb COMPUKOCHOBEHUS, HAIMUKE KaTtanu3aTopa. Karamus.

JdemoHcTpanuu
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e (O3HaKOMIJIEHHUE C KOJUICKI[USIMU METAJUIOB U HEMETAJLIOB.

e (O3HakOMIIEHHE C KOJJICKIMSIMH OKCHJIOB, KUCJIOT U COJICH.

e 3aBUCUMOCTb CKOPOCTH XHUMUYECKOW PEAKIIUU OT IPUPOJIBI PEarupyIOIINX BEIIECTB.

e 3aBUCUMOCTh CKOPOCTH XHWMHYECKOW pEaKIHh OT KOHIEHTPALUA pPearupyromux

BELIECTB.

e 3aBUCHUMOCTh CKOPOCTH XHMHYECKOH peaklud OT IUIOMAA COMPUKOCHOBEHHS

pearupyromux BeIecTB («KUTISITUN CIOW).

e 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW pEaKIUu OT TEeMIepaTypbl pearupyromux

BEIIECTB.
JlaGopaTopHbIe ONBITHI

* B3auMo1elicTBME aMMHUaKa 1 XJIOPOBOAOPO/Ia.

* Peakuyst HEUTpanu3aluu.

» Habmoenne termoBoro 3G dexTa peakiinyu HelTpan3aliu.

* BzanmonelicTBue cepHOi KUCIOTHI ¢ okcuaoM meau(1l).

* PaznoxenHue nmepokcuaa BOAOPOIA ¢ TOMOIIBIO KaTana3bl KapTOQes.

* 3aBUCUMOCTh CKOPOCTH XMUMHYECKON PEaKIMH OT MPUPOJIbI PEarupyrollux BEIIeCTB Ha
puUMepe B3aWMOJICHCTBUS PacTBOPOB THOCYJb(ara HaTpus W Xxjopuja Oapus, THOCYIb(hara
HATPUS U COJITHOM KUCIIOTHI.

* 3aBUCUMOCTh CKOPOCTH XUMHYECKOW peakIuu OT MPHUPOAbI METaNIOB MpPU HX
B3aUMO/ICUCTBUU C COJITHON KUCITOTOM.

* 3aBHCHUMOCTb CKOPOCTH XHMHUYECKOHW pEaKIUH OT NPUPOJBI KHUCIOT TMpU HX
B3alMOJICHCTBUH C JKEJIE30M.

* 3aBUCUMOCTb CKOPOCTU XUMUYECKOUW PEAKIIUU OT TEMIIEPATYPHI.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOUN peaKkluy OT KOHIICHTPAIUH.

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM peakluy OT IIOU[aId COMPUKOCHOBEHHUS
pearupyoIurx BeliecTs.

* 3aBUCHMOCTb CKOpPOCTH XUMHYISCKOMN PCaKku OT KaTajinu3aTopa.

XHMHYEeCKHE PeaKIi B PaCTBOPAax 3JIEKTPOJIUTOB
[lonsiTe 00 BIEKTPOIUTUYECKON AMCCOIUAIMHN. OJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
MexaHu3M JHcCOLMALMNA  AJIEKTPOJIUTOB C pa3IU4YHBIM  XapakTepoMm cBsi3u. (CTeneHb

BHGKTpO.HI/ITI/I‘IeCKOI\/'I JUCCOIIMan. CuibHBIE U cIa0bIe OJICKTPOJIUTHI.
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OCHOBHBIE TOJIOKCHHSI TEOPUU DICKTPOIUTHUECKON mucconumanuu. Krnaccudukanus
HMOHOB M MX CBOHCTBa. KHCIOTBI, OCHOBAaHUS U COJIM KaK 3JEKTPONUTHL. WX knaccudukamus u
JUCCOLUALINS.

OO0mue XUMHYECKHWE CBOMCTBA  KHCIOT: H3MEHEHHME OKpackd HMHAWKATOPOB,
B3aUMOJICMCTBHE C MeETaUIaMHM, OKCHUJAAaMH U THAPOKCUJIAMU METAJUIOB M COJISIMH.
MouekynsipHble 1 MOHHBIE (IIOJIHBIE U COKPAILEHHbIE) YPaBHEHUS peakluii. XMMUYECKUM CMBICII
COKpAIIEHHBIX YpPaBHEHUH. YCIIOBHS NPOTEKAHUS PEAKLUUNA MEXKIY SJEKTPOJMTAMHU A0 KOHIIA.
Ps1 akTMBHOCTH METAILIOB.

OO0mue XMMHYECKHE CBOMCTBA IIEIOYEl: B3aMMOIEHCTBHE C KHCIOTAaMH, OKCHIAMH
HEMeTauIoB, cojsMu. OOmmMe XWMHYECKHe CBOWCTBa HEPACTBOPUMBIX  OCHOBAaHUM:
B3aUMOJICHCTBUE C KUCIOTAMM, PA3JIOKEHUE IIPU HarpeBaHUU.

OO0mue XWMHYECKHE CBOWCTBA CpPEIHUX COJICH: B3aWMOJCHCTBHE C KHCIOTaMH,
LIEJI0YaMHU, COJIAIMHU U METaJUIaMH. B3auMoaencTBue KUCIbIX COJIEN CO LIET0YaMH.

I'maponns kak OOMEHHOE B3aMMOJACWUCTBUE coyield ¢ BOMO. ['maponus comu CHIIBHOTO
OCHOBaHHUSI W cinaboW KUCIOTHL. [maponu3 coiau caaboro OCHOBAaHWS M CHUJIBHOM KHCIIOTHI.
Bonopoansrii mokazarens (pH).

CBolicTBa KHCJIOT, OCHOBaHMM, OKCUJOB U COJIEH B CBETE TEOPUHU AIIEKTPOJIUTUUYECKOU
JTUCCOLIMAIIMY U TPEACTABIICHUH 00 OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITHSIX.

JdemoHcTpanuu

e lcnbiTaHue BELIECTB U UX PACTBOPOB HA AJIEKTPOIPOBOIHOCTb.

e 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH YKCYCHOU KUCIOTHI OT KOHIIEHTPAIUU.
e J[BMKEHHUE OKPAILIEHHBIX HOHOB B 3JIEKTPUYECKOM TIOJIE.

e OmnpeneneHne xapakTepa Cpeabl B pacTBOpax COJICH.

JlabopaTopHbIe ONbITHI

* Jlucconumanus cinadbIX JIEKTPOIUTOB HA IPUMEPE YKCYCHOUN KUCIIOTHI.

* lI3MeHeHne OKpacKu MHIUKATOPOB B KUCIIOTHOM Ccpelie.

* Peakuus HelTpanu3anuu pacTBopa IIEN0UYH Pa3INYHBIMU KACIOTaAMM.

* [Tonyuenue ruapoxcuna meau(Il) u ero B3anMozeicTBre ¢ pa3IMUHBIMUA KHUCIOTAMHU.
* BzaumoielicTBUE CHIIBHBIX KHCIOT ¢ okcuaoM meau(1l).

¢ B3anMoelicTBUE KHUCIIOT C METAJUIaMU.

» KauecTBenHas peakiius Ha KapOOHAT-HOH.

* [TonydeHue cTyaHs: KDEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPH/I- HIIK CYTb(aT-HOHBI.

* I3MeHeHne OKpacKu MHIMKATOPOB B MIEJIOYHOU Cpe/ie.
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* B3auMoIeliCTBUE IETO0YEH C YTIEKUCIBIM I'a30M.

» KayecTBeHHas peakiiys Ha KaTHOH aMMOHUSI.

* [Tomyuenne ruapokcuaa menu(ll) u ero paznoxenue.

* BzanmoielicTBre KapOOHATOB C KHCIIOTaMHU.

* [Toryuenne runpokcuaa xenesa(Ill).

* BzaumoneticTBue xene3a ¢ pactBopoM cyibdara menu(Il).

IIpakTnyeckue padoThl

1. PemreHne skCnepUMEHTANIBHBIX 337a4 110 TEME « DIEKTPOJIUTUYECKAST TUCCOLUALINS.
HemeTauibl U MX cOeJUHEHHSA

CrpoeHne aToOMOB HEMETALIOB M UX IOJOXEHHE B IEPUOAMYECKON cucrteme. Psn
3JIEKTPOOTPULATENBHOCTH. KpucTamumueckue pemeéTkd HEMETAUIOB — IPOCTHIX BEIIECTB.
O®uznyeckue cBoiicTBa  HeMmeTauioB. OOmMe  XMMHYECKHE  CBOMCTBA  HEMETaJIOB:
OKHUCJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l'anorensl, CTpoeHHE HMX aTOMOB M MOJIEKYJ. DPU3HMYECKHE U XUMUUYECKUE CBOMCTBA
rajJjoreHoB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB raJlOT€HOB B 3aBUCUMOCTH OT UX IOJOKEHHS
B IIEpUOJMYECKOW cucrteMe. HaxokIeHune TalloreHOB B TMPUPOJE U HUX MOJydYEHUE.
buonoruueckoe 3HaueHNE U TPUMEHEHHE T'AJIOTEHOB.

I'anoreHoBOOpOABI M COOTBETCTBYIOLIME UM KHCIOTHI: IUIABUKOBas, COJIAHAs,
OpomoBoJOpoiHasi, HoAOBoAOpoaHas. ['amorenuapl. KauecTBeHHBbIE peakuMM Ha TalOTeHU-
HoHBbI. [IpuMeHeHne coeIMHeHN I TAIOT€HOB.

OOmras xapakrepuctuka 3iaeMeHToB VIA-rpynmbl. Cepa B mpupone U e€ NoJydeHue.
AnnoTponHble MOAM(HKALMKA Cepbl M HMX CBOMCTBA. XHMHYECKHE CBOICTBa ceppl U &
IIPUMEHEHUE.

CepoBoZOpO/I: CTpOEHUE MOJIEKYIbI, (PM3HUECKUE U XUMUYECKHE CBOMCTBA, MMOJIyYeHUE U
3Hayenue. CepoBogopoanas kuciota. Cynshuasl 1 ux 3HadyeHue. JIIoMuHO(OpHI.

Oxcun cepoi(IV), cepuuctas kucnora, cynb@urel. KauecTBeHHas peakuus Ha CylIb(pHT-
WOH.

Oxkcun cepri( V), cepras kuciora, cynbdatsl. Kpucramioruaparsl.

CepHast KMCIIOTa KaK CHIIbHBINA 37eKTponuT. CBoicTBa pa30aBieHHON CEPHOM KUCIOTHI
KaK TUIUYHON KHUCIIOTHI: B3aUMOJICHCTBHE C METaUIaMH, OCHOBHBIMH U aM(OTEPHBIMHU
OKCHJaMH, OCHOBaHUSMHU U aM(POTEPHBIMU TUIPOKCHUIAMU, coisiMi. KauecTBeHHas peakuus Ha

cynbdaT-HoH.
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OOmiast xapakTepuUCTHKa 3JEMEHTOB VA-rpynmbl. A30T, CTPOGHHE €ro aroma
1 MoJieKyJibl. Pr3nuecKkue 1 XMMUYECKHE CBOMCTBA U IPUMEHEHNE a30Ta. A30T B IPUPOJE U €TI0
Ouosornueckas poJb.

AMMHaK, CTPOCHHE MOJIEKYIIbI U (PU3MYECKUE CBOMCTBA. AMMMaUHast BOJIa, HAIIAThIPHBIN
CIHPT, THApAT amMMHaka. J|OHOpHO-aKIENTOPHBIA MEXaHU3M OOpa30BaHMs CBS3M B KaTHOHE
aMMOHMs. BoccraHoBuTenbHblE cBoiicTBa ammuaka. Coiau aMMOHMSL M HX IPUMEHEHHE.
KauecTBeHHas peakuys Ha KATHOH aMMOHHS.

Oxcuapl a3oTa: HECONeoOpaszyIoUIe U KHCIOTHBIE. A30THCTasg KUCIOTa U HUTPUTHI.
A30THas KHCII0Ta, €€ MoJlydeHue U cBoiictBa. HuTpartsl.

doctop, crpoenue atoma u amtorponus. Dochunsl. Dochun. Oxcun docdopa(V) u
dbocdopnas (oprodochopnas) kucnora. Docdarsr.

OO6mrast xapakTtepucTuka 3jeMeHTOB [VA-rpynmbl: 0COOCHHOCTH CTPOSHHUS aTOMOB,
IIPOCTBIX BELIECTB U COEAMHEHUH B 3aBUCHUMOCTHU OT IOJIOKEHHSI 3JIEMEHTOB B NEPUOJUYECKON
cucreMe. Yriiepoa. AJIOTPOIHbIe MOIUGUKAIMK: anMa3, rpadgur. AMOpQHBIN yriaepoa: caxa,
AKTUBUPOBAHHBIA yroib. AjpcopOmus. XuMHUYeCKHe CBOWCTBa yriiepona. Kokcoxummueckoe
MIPOU3BOJICTBO U ero npoaykuus. Kapousr.

Oxcun yrnepona(Il): ctpoenne Monekynbl, moyueHue u cBovictBa. Okenp yraepona(IlVv):
CTPOCHHUE MOJIEKYJbl, MOJTYyYEHUE U CBOMCTBA. YTOJbHas Kuciora. Colu yroibHOM KHUCIOTHI:
KapOOHaThI U THIpOKapOOoHaThl. TexHnyeckas ¥ MUIeBas coja.

Opranuueckasi XuMHs. YTJIEBOJAOPOMbI.

Mertan, 3TaH M NpomaH Kak IpeJesbHble (HACBIIIECHHbBIE) YIVIEBOJAOPOJbl. JTWIEH H
alleTWICH Kak HeIpeelibHble (HEHACHIMEHHBIE) YIriIeBOA0poabl. CTpyKTypHbIE (HOpMYIIbI
BelecTB. ['openue yriaeBogopoaos. Peaknun neruipupoBaHus IpeaeabHbIX YTI€BOAOPOAOB.

CrnupThl. DTUJIOBBIA CIUPT, €0 MOJydeHHEe, TpUMEHEHnEe U (U3HOJOTUYECKOE JCHCTBUE.
TpéxaToOMHBINM COUPT MIMLEPUH. YKCYCHAs KUCIOTA KaK MPEICTaBUTEIh KApOOHOBBIX KHUCIIOT.

KpeMmHuii: ctpoenne aroma M HaxoxzaeHue B mnpupoje. Cwmmuuasl u cuiadH. CpoiicTBa
kpemunsi. Oxcupn kpemuusa(IV). Kpemauesas kucnora u e€ comu.

[IpousBoacTtBO cTekna u  uemeHTa. [Ipoaykius CHUIMKATHOM MPOMBIIIJIEHHOCTH:
ONTUYECKOE BOJIOKHO, KepaMuka, papdop, pasuc. OnTuyeckoe BOIOKHO.

Hemeramnsl B mpupope. PDpaxipoHHas MEperoHka >KUIKOTO BO3JyXa Kak CHocol
MOJIy4yeHHusl KHCIopoaa, azota u aproHa. [lomydyenue Qochopa, KpeMHuUs, XJopa, HOAA.

DJIEKTPOJIN3 PaCTBOPOB.
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Ilonyyenue CEpHOM KHUCIOTBI: CBIPBE, XHMMHU3M, TEXHOJIOTMYECKass CXEMa, METOJ

KHUIIAIICTO CJI0s, MPUHIIUIIBI TGHJ’IOO6M€H3, MMPOTUBOTOKA U TUPKYJIALIHUN. OJ'IGYM. HpOI/ISBOI[CTBO

aMMHakKka: CBIpI)é, XHUMU3M, TEXHOJIOTHYECCKas CXeMa.

JdemoHcTpanuu

Konaexus HeMeTaIoB.

Mopenu KpUCTAIUIMYECKUX PEMIETOK HEMETAINIOB: aTOMHBIE I MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLUIIBI €T0 PadOTHI.

I'opeHue HeMeTaI0B — MPOCTHIX BELIECTB: cephl, (hochopa, IpeBECHOro yIJIsl.
OO0pa31pl TaJOreHOB — MPOCTHIX BEIIECTB.

B3anMoaeiicTBUE TaJOreHOB ¢ METAJUIAMU.

BriTecHeHnue xiopa OpoMOM WIIM HOJIa U3 PACTBOPOB UX COJICH.

Konneknus npupoaHbIX COETUHEHUN XJI0pa.

B3anmopencTeue cepsl ¢ MeTaUIaMHU.

I'opeHue cepsl B Kuciaopone.

Komnexmus cynbhuaHbIX pya.

KauectBenHas peakuus Ha CyiabGUI-HOH.

OO0eciBeunBaHKE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

B3anmoneiicTBre KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI C MEJIBIO.
OOyriMBaHue OPraHMYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIIOTOMA.
Huarpamma «CocTaB Bo3ayxa».

Buneodparments! u cnaiiapt «IItuusn 6azapsy.

[Tonryuenue, cobupanue U pacrio3HaBaHUE AMMHAKa.

Pasnoxxenne 6uxpoMara aMMOHUS.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO.

I'openue u€pHoro nopoxa.

Pa3znoxeHne HUTpaTa Kaaus U TOPEHUE B HEM JPEBECHOIO YrOJIbKa.

OO0pa31pl IPUPOIHBIX coeaMHEHuH Gocdopa.

['openue dhochopa Ha BO3AYXE B B KUCTIOPOJE.

[Tomydyenue 6emnoro ¢ochopa 1 UCTIBITAHUE €TO0 CBOMCTB.

Komnekmus «O06pa3ipl IpUpOAHBIX COSAUMHEHUH yriepoaay.

IToptper H. JI. 3enunckoro. IloriomieHne pacTBOPEHHBIX BELIECTB WM Ta30B
AKTUBUPOBAHHBIM YIJIEM.

Y CTpoiCTBO IPOTUBOTA3a.



L MOI[GJ'II/I MOJICKYJI M€TaHa, 3TaHa, OTUJICHA U allCTHUIICHA.

e (OOmMe XUMUIECKIE CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHON KUCIOTHI.
e KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI.

o Komnekmus «O0pa3ipl NPUPOJAHBIX COSAUHEHUH KPEMHUS.

e  Kotekius cTekiia, KepaMUuKH, [IEMEHTa W U3CIUA U3 HUX.

e Komtekius npoayKIUA CUITUKATHOW MTPOMBIIUICHHOCTH.

e BuneodbparmenTts u cnaiiapl «II[pon3BoACTBO CTEKIIA U IEMEHTAY.

e Komneknus «lIpupoansie coeAMHEHNS] HEMETAIIIOBY.

e BuzaeodparmenTsl u cnaiinpl «OpakioHHas eperoHKa )HUIKOTO BO3TyXay.

e Buneodpparmentst u cnaiigsl «[lomydeHue Bojgopona, KHCIOpPOJa H
AIIEKTPOIIUTUIECKUM CIIOCOOOM).

e Mogenu annapaToB I IPOU3BOACTBA CEPHOU KUCIIOTHI.

e Momenb KUISIIETO CIIOA.

e Moenp KOJOHHBI CHHTE3a AMMHAKA.

e BuneodbparmenTs! u cnaiiapl «I[pon3BOACTBO CEPHOI KUCTOTHI».

e Buneodpparments! u cnaiiasl «I[Ipon3BoICTBO aMMHaKay.

e Komnexknus «CpIpb€ ISl OTYYEHHS] CEPHONU KHCIOTBDY.
JlaGopaTopHbIe ONBITHI

* Pacnio3HaBaHMe rajJoreHu1-uOHOB.

» KauecTBeHHBIE peakluu Ha Cyab(paT-uOHBI.

» KauecTBeHHas peakiys Ha KATHOH aMMOHUS.

* XMMHYECKHE CBOMCTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIATA.

» KauecTBeHHbIe peakiuu Ha (ochar-uoH.

* [TonydyeHue 1 CBOKMCTBA YrOJIbHOM KUCIIOTHI.

» KauecTBeHnHas peakius Ha KapOOHAT-HOH.

* [Iponyckanue yriieKucioro raza 4epe3 pacTBOp CUIMKATA HATPUSI.
IIpakTnyeckue padoThl

2. I3yueHue CBOMCTB COJISTHON KUCIIOTBHI.

3. 3ydeHune CBOMCTB CEpHON KUCIIOTHI.

4. ITonyyeHre aMMHaKa U U3y4€HUE €ro CBOMCTB.

5. [lonmyyenue yraekuciaoro ra3za. KauecTBeHHas peakiius Ha KapOOHAT-UOHBI.

MeTasuibl U HX COeAIHMHEHUS
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B3anmogeiicTBre sTreHa ¢ OpOMHOM BOJION M paCTBOPOM IEpMaHTaHATa KaJlns.

TaJIOIrCHOB
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[lonoxxeHne MeTaJuIOB B IEPUOAMYECKOM CUCTEME XHMMHYecKuxX odnemeHToB [l M.
MeHnneneeBa, CTpOCHHME aTOMOB H KPUCTAUIOB METAUIOB. MeTaminueckass CBsI3b H
MeTaJuIMYecKasi KpHUCTaIM4ecKas pemeérka. Pu3nuecKkue CBOWCTBA METALUIOB: JJIEKTPO- H
TEIUIONPOBOAHOCTh, OTpaXKaIoLIasi ClIOCOOHOCTb, MIACTUYHOCTh. YEPHBIE U LIBETHBIE METAJLIBI.

MerTtannel Kak BOCCTAHOBUTENIN. DJIEKTPOXUMUYECKUI P HanpsbkeHuil. B3aumopeiicTBue
METaJVIOB C HEMETAJIIaMH, OKCUAaMH, KUCJIOTAMH, COJISIMU. AJTIOMUHOTEPMHUSL.

OO6mas xapakTepucThKa 3JeMeHTOB I[A-rpynmbl. OKCHIBI W THUAPOKCHIBI IIEITOYHBIX
METAaJIOB, UX MOJy4YEHUEe, CBOMCTBA, IPUMEHEHUE. BaxkHelme coau 1MeI0YHbIX METAJIOB, X
3HAUYCHHUE B IPUPOE U JKU3HU YETIOBEKA.

OOmass  xapakrtepuctuka 31eMeHToB  [IA-rpymmsbl. Okcuapl U TUIPOKCUIBI
HIEJIOYHO3EMEIBHBIX METAUIOB, UX IOJYYEHUE, CBOMCTBAa M NpPUMEHEHHE. BaxkHeilmwne coin
HIEJIOYHO3EMENbHBIX METaNIOB, UX 3HAUCHHE B MPUPOJE M KU3HU uyenoBeka. KapOoHarel u
TUAPOKAPOOHATHI KATBIIHS.

BpemenHnas u moctosiHHast ’KECTKOCTh BOJbl. CIIOCOOBI YCTpaHEHHUsI BPEMEHHOM KECTKOCTH.
Cnoco0Ob! yCTpaHEHHS TIOCTOSIHHON KECTKOCTH.

CoenuHeHUs aTIOMHHHS B TNPUPOJE. XUMHUUYECKHE CBOWCTBa amtoMuHHUS. OCOOEHHOCTH
OKCHJIa U TUAPOKCH]IA ATIOMHHHUA KaK aM(OTEpHBIX COeAMHEHUH. BaxkHelmume com amoMuHNs
(xopu, cyabdar).

OcobenHoctu cTpoeHusi atoma xene3a. JKeme3o B mpupone. Baxueimme pynabl skenesa.
[Tomyuenue uyryna u cranu. Oxcuasl u ruapokcuast sxeneza(ll) u (II1). Comu xenesa(Il) u (I11).
OOHapy)XeHne KaTHOHOB JKeJie3a B pacTBOpe. 3HaUeHUE COeTUHEHUH KeTe3a.

Koppo3us razoBast (xumuyeckas) U 3J€KTPOXMMHUUYECKas. 3allluTa METAVIOB OT KOPPO3HH.
Meramnmer B mpupoge. llonsitue o wmetautypruu. Yé€pHas W UBETHasT METAJLTyprusl.
[TupoMeramnyprusi,  THAPOMETALUIYPIHs,  AJIEKTpoMeTaulyprus.  JloMeHHbId  mpolecc.
[TepepaboTka yyryHa B cTaib. DIEKTPOIU3 PACILIABOB.

JdemoHcTpanuu

e BsanmoneicTere HaTPUs, JUTHS U KAJIbLIUS C BOJOM.

e ['OopeHHE HaTpHsl, MATHUS U JKeJIe3a B KUCIOPOJIE.

e Bcnblmka TepMUTHOM CMECH.

e BsaunmosaeiicTBre cMecH MOPOIIKOB CEPBI U JKeJe3a, [IMHKA U CEPBI.

e BsaumojeiicTBUe aIIOMUHHUS C KHCIIOTAMH, II[EI0YaMU 1 BOJIOM.

e  BsanmopneicTBue Kelie3a U MEIH C XJIOPOM.

e BsaumonelcTBue MeIM C KOHUEHTPUPOBAHHON CEPHOM KUCIOTOW M a30THOM KUCIOTOU

(pa30aBnEeHHON M KOHIICHTPUPOBAHHOM).
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e (Oxpacka INIaMEHH COEMHEHUSAMH IIEJOYHBIX METAJIIOB.

e Oxpacka INIaMEHH COEUHEHUSAMH IEJI0YHO3EMENbHBIX METAJIJIOB.

e ['amenue U3BeCTH BOJOM.

e [lomydenue xE€CTKOM BOJBI B3AUMOECHCTBUEM YIVIEKUCIIOTO ra3a ¢ U3BECTKOBOU BOJOM.

e VYcTpaHeHHE BPEMEHHOU KECTKOCTH KUTITYCHUEM U TOOABICHUEM COJIBI.

e  VYCTpaHEHHE IMOCTOSHHOM KECTKOCTH TOOABICHUEM COJIBI.

e VOoHWTHI ¥ IPUHITUTI UX IEUCTBUS (BUACO(PparMeHT).

e Koeknus npupoaHbIX COCTUHEHUN aTFOMUHHUSL.

e BuugeodparmeHTsl u ciaiapl «OKCUI ATIOMUHUS U €70 MOAU(PUKAIIAN.

e [lomyyenue aMmpOTEPHOrO THIPOKCUAA ATIOMUHUS U UCCIICOBAHUE €r0 CBOMCTB.

o Komeknus «XUMUYECKUE UCTOUHUKU TOKa».

e Pe3ynbTaThl IJIUTEIBHOTO HKCIIEPUMEHTA M0 U3YyYEHUIO KOPPO3UM CTAJIBHBIX U3JEIUN B
3aBUCHMOCTH OT YCJIOBUH IIPOLIECCOB.

e Boccranosnenue mean u3 okcuaa meau(Il) Bomopomom.

e BuneodbparmeHnTs u cnaiiapl «I[pon3BoACTBO YyryHa U CTaJINY.

e BuneodbparmeHnTsl u cnaiiapl «M3aenus u3 yyryHa u cTajimy.

e Buneodpparmentst u cnaiiabl «I [pou3BOICTBO AIFOMUHUS.

JlaGopaTopHble ONBITHI

* BzaumoneticTBue xene3a ¢ pactBopoM cyibdara menu(1l).

* [TonmydyeHne U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

* [Tomyaenne ruapoxcuaos xxenesa(Il) u (I11).

» KauecTBEeHHbIE peaKIMK Ha KaTUOHBI JKeJle3a.

IIpakTH4yeckune padoThl

6. JKE€cTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

7. PemieHue 3KCIEpUMMEHTAIBHBIX 33734 10 TeMe «MeTtaib».

XuMHUSA U OKPYKAKOIIAs cpeaa
Crpoenne 3emiu: sIpo, MaHTHsS, 3€MHas Kopa, JuTocdepa, ruapochepa, armocdepa.
Xumunueckuit coctaB 3emiuin. ['opHble mopoasl. Munepainsl. Pynbl. OcagodHble TOpHbIE TOPOJIBI.
[Tone3HbIE HCKOTIAEMBIE.
W cTOYHMKN XUMHUYECKOTO 3arpsi3sHEHUsT OKPYXKAIOIIEeH cpebl. [ 1o0aabHbIe YKOJIOTHYECKHE
npoOJeMbl  YeIoBEYEeCTBA: HApYLIEHHE OHOT€OXMMHUYECKHX KpPYrOBOPOTOB XHMHUYECKUX

9JICMCHTOB, IMMOTCIIJICHUEC KJIMMAaTa, KUCJIOTHBIC JOXIU U AP. O30HOBEIC ABIPHBI. MG)KI[YHapOI[HOG
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COTPYAHHMYECTBO B 00JAacCTH OXpaHbl OKPYXAroIled Cpeasl OT XUMHYECKOTO 3arps3HEHHs.
«3enéHas XuMus».

JdemoHcTpanuu

e Buneogpparmentst u cnaiiapl «CtpoeHune 3eMiIH U €€ XUMHUYECKUI COCTaBy.

e Komnekus MUHEPAIOB U TOPHBIX ITOPOA.

e Komneknus «Pyzabl METAIIOBY.

e BuneodbparmenTsl u ciaiipl «I 100anbHBIE 3KOJOTHYECKHE TPOOTIEMBbI YETOBEUECTBAY.

e BuneodbparMeHTsI U ClHaiibl O CTETICHH YKOJIOTMYECKOM YNCTOTHI TOBApa.

JlabopaTopHbIe ONbITHI
* 3yuenue rpanura.
* 13ydyeHre MapKUpOBOK Pa3IMYHbBIX BUJOB POMBIIIJIEHHBIX U IPOIOBOJILCTBEHHBIX

TOBApOB.

O000menne 3HAaHNI 10 XUMHH KypPCa OCHOBHOM IIKOJIBI.
IHoaroroBka k OCHOBHOMY roCy1apCTBEHHOMY 3K3aMeHY
CrtpoeHne aTtomMa B COOTBETCTBUU C MOJIOKEHHEM XUMHUYECKOIO 2JIEMEHTA B IIEPUOINYECKON
cucreme. CTpoeHHUE BEILIECTBA: XUMHUYECKasl CBA3b U KPUCTAIIIMYECKAs PEIIETKA. 3aBUCUMOCTh
CBOWCTB O0Opa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJUIOB, HEMETAJUIOB, 0JIATOPOJHBIX
ra3oB) OT IOJIOKEHHS 3JIEMEHTOB B MEPUOJUYECKON cucteme. THUMONOrus HEOopraHu4ecKux
BEUICCTB, Pa3JeclIeHNe UX Ha Kiacchl ¥ rpynnsl. [Ipencrasurenn.

IIpu3Haky U yCOBHs IPOTEKAHUS XUMUYECKUX PEAKUUU. THUITONOrUsS XUMUYECKUX PEaKLUU
o pa3IMYHbIM IIPU3HAKAM. Peakuun HNOHHOI'O oOMeHa. OxucanTenpHO-
BOCCTAHOBUTENIbHBIC PEAKIINH.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB. XapaKTePHbIC XUMUYECKHE CBOMCTBA
c0J1e00pa3yoIuX OKCHIOB, THIPOKCUIOB (OCHOBAaHUH, KUCIOPOACOAEPKAIINX KHCIIOT U

aM(OTEPHBIX THAPOKCUIOB), COJEH.
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IIpuMepHOe TeMaTH4YeCKOE IJIAHUPOBAHUE

8 KJIIACC

(2 4 B HEnEI0, BCero 68 4, U3 HUX 2 4 — PE3EPBHOE BPEMSI)

Homep
OcHoBHoOe coep:kaHue XapakTepucTHKA OCHOBHBIX BH/I0B J1eSIT€JIbHOCTH
ypoka Tema ypoka
ypoka y4yamuxcs (Ha ypoBHe y4eOHBIX AeicTBUI)
n/n
HavanbHble NOHATHS U 3aKOHBI XUMuM (21 v)
1 [Ipenmer xumumu. Tema m BemiectBa. CBONMCTBaA BEIECTB. OTAJOHHLIE Obvsacuamsp, 4YTO TPEAMETOM HU3YYCHUS  XHUMUHU

Ponp xumun

B JKHN3HH 4YCJIOBCKa

¢u3uueckue  CBOWCTBA  BEIIECTB.  Marepuaibl

Y MaTepHaJIOBEICHUE. XUMHUYECKHUE sIBICHUA. Poib
XUMHU B oOmiecTBa.

KHN3HHU COBpPEMEHHOI'O

OtHomieHWe oOmecTBa K XHUMHH: XeMmopwius u
xemodoousi.

JemoncTpanuu. Komuiekius MmarepuaioB u
U3 U3 HUX.
O3HakoMIIeHHE

JlaGopaTtopHble onbIThL. 1.

C KOJUIEKLIMeH 1abopaTOpHOI MOCYAbI

SBJIIOTCS BELLIECTBA, UX CBOMCTBA U IIPEBPALLICHHUS.
Pa3znuuams Tena u BeniecTBa, BEECTBA U MaTEpHAIIBI.
Ycmanaenueams ~— TPUUMHHO-CIIEACTBEHHBIE  CBSI3U
MEX]y CBOMCTBAMH BELIECTB U UX IPUMEHEHUEM.
Xapaxmepuzoeams TOIOKUTEIBHYIO U OTPULATEILHYIO
POJIb XUMHHU B )KM3HHM COBPEMEHHOT'O 00IIIeCTBa.
Apaymenmuposams CBOIO IO3ULUI0 IO OTHOLICHHUIO

K xeMo(uiuu u xemodoouu
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Meroasl  usydenus | Meroasl U3y4EHUS XUMMUU. Habmonenue. | Xapakxmepuzosams OCHOBHBIE METO/IbI U3y4YEHUS
XUMHH OKCHEPUMEHT MonenupoBaHHe. Mognenu | ecTeCTBEHHO-HAYYHbIX JUCLUIUINH.
MaTepuaigbHble  (BELIECTBEHHbIE) U 3HAKOBBIC | [Ipugooums NpUMEpBl MaTepUAIbHBIX U 3HAKOBBIX, WIN
(CUMBOJTBHBIE). CUMBOJIBHBIX, MOJICIICH, UCIIOJIB3YEMBIX Ha YPOKax (hH3HUKH,
JemoHcTpanuu. Mojenu, UCHoib3yeMble Ha YpoKax | OMOJOrHU U reorpaduu.
¢u3uku, Ouomormn u reorpapuu. OO0bEéMHBIE U | Cobupamb 00BEMHBIC U IIAPOCTEPIKHEBBIE MOJCIN
LIAPOCTEP/KHEBBIE MOJEIN HEKOTOPBIX XHMHUYECKUX | HEKOTOPBIX XMMHYECKHX BEILIECTB
BenecTB. Moenu KpUCTaUIMYECKUX PEHIETOK
ArperaTHble lasel. JKunkoctu. TBépasle BemiectBa. Bzaumuble | Pazruuams TpU arperaTHbIX COCTOSTHUS BEIIECTBA.

COCTOsSHHA BCIICCTB

Nepexoabl BCIICCTBA nus3 OJHOI'O arperaTtHoro

COCTOSIHMSI B JIpyroe: BO3TOHKa (cyOimmarusi) u

necyOnumanusi, — KOHAGHcCanuss W HCIApeHHe,
KPHUCTAJTU3AIMs U TUIaBJICHHUE.
JdeMoHcTpanum. CoOupanue npubopa s

MOJIYYCHHUS] Ta3a M MPOBEPKA €ro TePMETHYHOCTH.
Bosronka cyxoro mpma, wojga wiM  HadTanuHa.
ArperatHble COCTOSIHHS BOJIBI.

ONbITHI. 2.

JlabopaTopHbie IIposepka

FepPMETUYHOCTH Mprbopa s MOTyUSHHS ra30B

Yemanasnusams B3aMMOCBA3b MCKOAY arperaTHbIMHA

COCTOSIHUSIMH Ha OCHOBE B3aHMHBIX I1€PEX0/I0B BELIECTBA.
Unniocmpuposams ~ B3aMMHBIE  NIEPEXOJbl  BEIIECTB
IIpUMEpaMH.

Habnwooams XUMUUECKUI SKCIIEPUMEHT U 0elamb BBIBOJBI

Ha OCHOBE HAOIIOIEHUN
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Ilpakmuueckas

paboma 1

HpaBI/IJIa TEXHUKN O0€30II1aCHOCTH U HCKOTOPLIC BU/IbL

paboT B XUMHUYECKOH Taboparopun (KaOUHETEe XUMIH )

Pabomampw c 1a00paTOPHBIM 00opy10BaHUEM

Y HarpeBaTelIbHBIMK ~ TpUOOpaMH B COOTBETCTBUU
C IpaBHJIAMH TEXHUKHU O€30I1aCHOCTH.

Boinonnsame mpocTeiime MaHHIYISAUHA € JIAOOPATOPHBIM
1a00paTOPHBIM

00opynOBaHUEM: c [ITaTUBOM,

CO CIMPTOBKOM

lIpakmuueckas

paboma Ne?2

Hab6nronenue 3a ropsiei cBeuoit

Buinonnsms 6e30macHbIe B TOMAITHUX YCIOBHIX
AKCIIEPUMEHTHI, TPOBOIUTH HAOIIOICHUS 32 TOPSIICH
CBEUOM.
Ogopmnams  oT4€T O  TpoAenaHHOM  pabore ¢
WCIIOIb30BAaHUEM PYCCKOTO (POIHOIO) s3bIKAa MW S3BIKA

XUMHNHU

duznueckue
SIBJIEHUS] — KakK
OCHOBA pa3/IelICHUS

cMecell B XUMUH

duznueckue aBneHus. YucTble BeEIECTBA U CMECH.

I'omorennsie u rereporeHHble cmecu. (Cmecu

razoobpasueie, kunkue U TBEpAbIe. CrmocoObl
pasJeNieHuss cMecei: TMeperoHkKa, WM JUCTUILISAINA,
OTCTanBaHuE, (WIBTPOBAHHE, KPUCTAJUIM3ALUS WIN
BhImapuBanue. Xpomarorpadus. Ilpumenenue 3Tux
Ccroco0OB  paszeneHus cmeced B JabopaTopHOH
MPaKTHKE, HAa TPOU3BOJICTBE U B OBITY.

JdemoHncTpanmu. Paznenenne

JBYX

Paznuyams ¢usznueckue U XUMUYECKUE SIBICHUS, YHCTHIE
BEIIIECTBA U CMECH.

Knaccupuyuposams cmecH.

Ilpusoodums TIpUMEpHl CMeced, HMEIIIUX Pa3IuIHOe
arperaTHoe COCTOSIHHUE.

Yemanasnueams TIPUYUHHO-CIICACTBEHHBIC CBS3H MEXKITY
(bU3HYECKUMU CBOMCTBaMH KOMIIOHEHTOB CMecH
1 Crloco0aMu UX Pa3feIICHHS.

Paznuuams  crmocoObl pasaciICHUA CMGCGﬁ, onucsleantb
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HCCMCIINBAKOIIUXCA )KHI[KOCTGIE C IIOMOIIBIO

NENUTENHHOW BOPOHKH. JlucTminsitop U ero pabora.

VYcranoBka qs GuiabTpoBaHMS M €€  paboTa.

VYcraHoBka Juis  BeIMapuBaHuss u  e€  pabora.

Komnekiuss ObITOBBIX MPUOOPOB At (HIBTPOBAHUS

BOo3dyxa.  PasnenmeHwe — Kpacsmiero — BelIlecTBa
dbaomactepa C TMOMONIBIO MeTOoJa  OyMaKHOH
xpomarorpadumu.

JlabopaTopubsie  ombIThl. 3.  O3HaKoMJIeHHE
C MMHEpaJIaMH, o0pazyronmmMu IPaHUT.

4. IIpuroToBjiieHUE TETEPOTCHHOM CMECH MOPOIIKOB

CEPHI C KCJIIC30M U UX Pa3aCICHUC

" oxapaxkmepu3oevlednib NX MPAKTHICCKOC 3HAUCHUC

IIpakmuueckasn
paboma 3 (ananoe
pabomol «Ouucmra

NOBAPEHHOU CONUY)

AHanu3 1MOYBEI

Pabomampw c 1a00paTOPHBIM 00opyI0BaHUEM
U HarpeBaTeNbHBIMU ~ NpUOOpaMH B COOTBETCTBHH
C MpaBUJIAMH TEXHUKU OE€30MaCHOCTH.

Buinonnsamo MPOCTEUIIINE MIPUEMBI oOparnieHus

¢ 1abopaTopHBIM 00OPYNIOBAaHUEM: BOPOHKOW, (PUIBTPOM
U CIIUPTOBKOM.

Habnwooams 3a cBOWCTBaMH BEIIECTB M IPEBPAICHUSIMH,
MPOUCXOSIIMMHU C BEIIECTBAMU.

Onucviéams ~ XUMUYECKHMA

OKCIICPUMCHT C€ TIOMOIIBIO
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PycCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUH.

Jlenamvy  BBIBOABI 11O  pe3yiabTaTaM  IPOBENEHHOTO
JKCIIEPUMEHTA
8 AToMHO- XVWMUYECKHUE IJIEMEHThI. ATOMBI W MOJEKYNbI. | O0bACHAMb, 9TO TAKOE XUMHUYECKUN DJIIEMEHT, aTOM,
MOJIEKYJISIPHOE [IpocThie U ciOXHBIE BeUIECTBA. AJUIOTPONHS Ha | MOJIEKYyJa, aJTIOTPOIUSs, HOH.
YUEHHE. npumepe kuciaopoaa. OCHOBHBIE NOJIOKEHUSI aTOMHO- | Pa3iuuams NPOCTHIE U CIOKHBIE BEIIECTBA, BEIIECTBA
XUMHYECKHE MOJIEKYJIIPHOTO Y4EHHUS. HoHsL. BemectBa | MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHSI.
3JIEMEHTHI MOJIEKYJIIPHOTO X HEMOJIEKYJIIPHOTO CTPOCHHSL. Yemanaenueams NTpUUMHHO-CIEACTBEHHBIE CBSI3H MEXKY
JdemMoncTpanuu. Mopenu AJUIOTPOIIHBIX | COCTABOM MOJIEKYJ U CBOMCTBAMU aJUIOTPOIIHBIX
Mo uduKaImii yriepoza u cepsl. [lonydenue ozoHa MOUUKAIII KHCIOPOAA.
Dopmynuposams OCHOBHBIE MTOJIOKEHUS AaTOMHO-
MOJIEKYJIIPHOTO YUYEHUS
9-10 | 3HakM XUMUYECKUX | 3HAKU (CUMBOJTBI) XUMHYECKUX 3JIEMEHTOB. | Hazvieams U 3anucviéams 3HaKU XUMHUYECKHUX AJIEMEHTOB.

9JIEMEHTOB.
[Tepuonuueckas
Ta0IHIa
XHUMHYECKHX
9JIEMEHTOB

oI W

Menneneena.

Nudopmaniysa, KOTOPYIO HECYT 3HAKM XHMHYECKUX

3JIEMEHTOB. OJTUMOJIOTHUS  HAa3BAaHUH  HEKOTOPBIX

XUMHUYCCKUX DJJICMECHTOB. HepI/IOI[I/I‘IeCKa}I Ta6JII/II_[a
xuMudeckux anementor JI. M. Menzgeneena:
KOPOTKOTICPUOHBIA U JUTMHHOTICPUOAHBIA BapUAHTHI.
moOoYHas

[lepuoner wu I'maBHas wu

TPYIIIbL.
noAarpynmnsl, win A- u b-rpynnbl. OTHOCHUTENbHAs

aTOMHasd Macca.

Xapaxkmepuzosamv WHGOPMAIIHIO, KOTOPYIO HECYT 3HAKH
XAMUYECKHX DJIEMEHTOB.

Onucwviéams CTPYKTYPY NMEPHUOTUICCKON TAOIUIIBI
XuMH4eckux 31eMeHToB JI.J. MeHnaeneena.

ObwscHamob STHMOJIOTUYECKHE HaJaja Ha3BaHUI
XUMHUYECKUX DJIEMEHTOB U UX OTAEIBHBIX TPYIIII.
Pasznuuams  KOPOTKONEPUOAHBIN Y JIMHHONEPHUOIHBIN

BAapUaHTHI iepuoauyeckon cucremsl /. . Menneneesa
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Jlemoncrpamun. Iloprperst Y. 5. Bepuemnyca u JI.
n. Meneneesa. Kopotkonepuoausiii u

JUTMHHOTIEPHUOTHBIN BAPUAHTHI MEPUOIUYECKOMN

cuctemsl /. 1. Menzaeneera

11-12 | Xummnueckue Xumnueckue ¢opmynsl. Manekcsl u ko3 dunuentsl. | Omobpasxcams COCTaB BEIIECTB C IMOMOLIbI0 XUMHUYECKUX
(bopMyIibI OtHocuTenbHasi MoOJIEKyJIsipHas Macca. Maccosas | popmyi.
JONIT  XMMHMYECKOTO 3JEMEeHTa B  COeIUWHEHUH. | Paznuuams UHIEKCH U KO3 (DUIIUEHTHI.
Wudopmarnius, KOTOpyro HecyT xumuueckue Gopmynsl | Haxooums  OTHOCUTENBHYIO — MOJEKYIAPHYIO  Maccy
BEIIECTBA UM MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B
COCIMHEHUH.
Tpancauposamo uH(bOopMaIuIo, KOTOPYIO HECYT
XUMHUYECKHUe popMyIIbI
13—14 | BanenTHOCTB BanentHocts. CtpykrypHas gopmyna. Xumudeckue | O0vsicHAmb, 9TO TAKOE BAJICHTHOCTD.

JIEMEHTBI  C  IIOCTOSIHHOM ¥ IIEpEMEHHOH
BaJICHTHOCTBIO. BBIBOA (OpMynbl CcOeAMHEHHS TIO
BaJICHTHOCTH. Onpenenenue BaJICHTHOCTHU
XHMHUYECKOTO JJIEMEHTa 10 (opMysie BeIIeCTBa.
CocrapjicHHC Ha3BaHUM COCAWHCHHMI, COCTOSIINX H3
JIBYX XUMHUYECKHUX D3JEMEHTOB. 3aKOH IOCTOSHCTBA

cocCTaBa BCUICCTB.

Ilonumams oOTpakeHUE TOpPSIKA COEIMHEHHUS AaTOMOB
B MOJIEKYJIaX BEIIECTB IOCPEACTBOM CTPYKTYPHBIX (pOpMyII.
COeIUHEHNN

Ymemo cocmaeisimos

hopmyIsI
10 BaJICHTHOCTH W Onpeodeisims BaJCHTHOCTH 3JIEMEHTA

o Gopmyrie ero coeTuHeHUs
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Jdemoncrpanun. KoHcTpynpoBaHue

IIapOCTEP>KHEBBIX MOJENIENH MOJIEKYII

15 XUMUYECKUe XUMUYECKUE peakuuu. PeareHTbl ©W  NOPOAYKTHI | Xapakmepu3o06amb XUMUYECKYIO PEAKIUIO U €&
peakiuumn peakuuu. [IpU3HAKM XUMHYECKHX DPEAKIHA. YCIOBUS | yYACTHUKOB (PEareHThl U MPOYKTHI PEAKIIHH ).
UX TMpOTeKaHus U mpekpamieHus. Peakuuu ropenus. | Onucviéams NMPU3HAKU U YCIOBUS TE€UEHUS XUMUYECKUX
TennoBoit »ddext peakuuu. DK30TEPMUUYECKHUE U | pPEaAKIIUH.
SHIOTEPMHUUYECKUE PEAKIIHH. Paznuyams  sK30TEpMHUUECKHE U DHAOTEPMUYECKHUE
Hdemoncrpanmu. Annapar Kunna. Paznoxenue | peakiumu.
Oouxpomara amMMmoHUs. ['opeHme cepbl U MarHueBoil | CoomHocums PEAKIUU TOPEHUS U IK30TEPMUUYECKUE
JICHTHI. peaKkiuu.
JladopaTopuble onbIThl. 5. B3aumopeilictBue | Habarooams w onucvléams XUMHUYECKHH SKCIECPUMEHT C
pacTBOpPOB XJIOpUJA HATpUs U HOAMJA KalUs C | IOMOMIbIO PYCCKOTO (POIHOTO) SA3bIKA U S3bIKa XUMHH
pacTBopoM  HuUTpaTa cepebpa. 6. IlomyueHue
ruapokcuaa meau(Il) u ero B3aumoeiicTBue ¢ cepHoi
KUCHoTOM. 7. B3auMopjelcTBue pacTBOpa COIbI C
KHCIJIOTOM
16—17 | Xumuueckue 3aKOH COXpAaHEHHs MacChl BEHIECTB. XUMHYECKue | Popmynuposams 3aKOH COXPAHEHHS MacChl BEILIECTB.
ypaBHEHUS ypaBHeHusa. CocTaBlieHHe XUMHUYEeCKUX ypaBHeHUM. | Cocmasnsims Ha €T0 OCHOBE XUMUYECKHE YPAaBHEHHUS.

Nudopmanus, KOTOPYIO ~ HECET  XHMHYECKOe

ypaBHEHUE.

Hemoncrpaumu. I[loptperst M. B. JlomonocoBa u A.

Tpancauposame nHGOPMAIUIO, KOTOPYIO HECYT
XUMHUYECKHUE YPAaBHEHUS.

DKCIEPUMEHTAIIBHO HOOMBepHcOans CIPaBEATNBOCTh
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JI.  JlaByazee. lTopenme  Qocdopa.  OmbITHI,
WUIIOCTPUPYIOLIME  3aKOH  COXPAaHEHUS  MaccChl
BEIECTB.

JlaGoparopuble onbiThl. 8. IlpoBepka 3akoHa
COXpaHEHMsI ~ MacChl  BELIECTB  HA  INPUMEpe
B3auMoOJIeMCcTBUsL 1IENoun U KuchnoTel. 9. IlpoBepka
3aKOHAa COXpPAHEHHs MacChl BEIIECTB Ha IpUMeEpe

B3auMOIeCcTBUS MEN0UH U comu sxene3a(lll)

3daKOHa COXPAaHCHUA MACChI BCUICCTB

18—19

TUIBl XUMHYECKUX

peakuuii

Knaccudpukanuss XUMUYECKUX PeakIHii 0 COCTaBy W
YUCJIYy PEareHTOB M NPOAYKTOB. THIBI XUMHUYECKHX
peakuuii. Peakuum  coenmUHEHUs,  Pa3JIOKEHUS,
3amenieHus 1 oomena. KaranuzaTopsl.
Jemonctpanun. [openue ¢ocdopa, pacTBOpeHUE
NpOJyKTa TOpPEHUsT B BOJE€ M  HCCIEJOBaHUE
MOJYYEHHOr0 pacTBopa Jakmycom. BzammopeicTtBue
COJITHOM KUCIIOTHI ¢ TMHKOM. [lonmydyeHue runpokcuaa
menu(Il) u ero paznoxeHne Npu HarpeBaHUH.
JlabopaTopusbie onbIThl. 10. Pa3noxenue nepoxcuaa
BOZIOpOJa C ToMmomplo okcumga Mapranma(lV).

11. 3aMerienue xene3oM Meau B METHOM KyIIopoce

Knaccugpuyuposams XuMudeckue peaknuu IO TMPUZHAKY
YHUCJIa U COCTaBa PEAareHTOB U MPOAYKTOB.
Xapakmepuzoeams poOdb KaTaW3aTopa B NPOTEKAHUH
XUMHYECKON PEaKIuu.

Habniooams W onuceiéams XUMUYECKHH JIKCIEPUMEHT

C TIOMOIIIBIO PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUHU
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20 IToBTOpEHME TectupoBaHue, pelieHUe 3a7a4 U BBIIIOJIHEHNE
1 000011IeHNE TeMBl. | YIIPaXKHEHUH 10 TeMe
IToaroroBka x
KOHTPOJIbHOU
pabote
21 Konmponvnas paboma 1 no teme «HauanbHbIe TOHITHS ¥ 3aKOHBI XUMHH
BaHeiimue npeacraBuTe/ I HeOpraHnyecknx semiects. KosmmuecrBeHHble oTHOIIeHHs B xumuu (18 1)
22 Bosnyx u ero cocraB | Cocras Bo3nyxa. [lonsitue 06 00beMHOiIt noiie () Xapaxmepuzosamb 0ObEMHYIO OO KOMIIOHEHTA TaKON
KOMITOHEHTA IIPUPOIHOI ra30BOM CMECH — BO3/yXa. | IPUPOHOM ra30BOM CMECH, Kak BO3/yX, U pACCUUMbLEANb
Pacuer 00bEMa KOMIIOHEHTA I'a30BOM CMECH T10 €T0 00BEMHYIO IOJIIO TI0 00BEMY ITOM CMECH.
00BEMHOI [10J1€ U HA00OPOT. Onucvieamsb 00EMHBIN COCTaB aTMOC(HEPHOTO BO3TyXa
JemoncTpanuu. OnpeeneHue coaepKanus U NOHUMamb 3HAYCHHE OCTOSHCTBA 3TOTO COCTaBa JIs
KHCJIOPO/ia B BO3/IyXe 3JI0pOBbSI
23 Kucnopon Kucnopon. O3on. [lonyduenue kucinopoaa. Xapaxmepuzoeams 030H, KaK aJUIOTPOITHYIO MOIU(DUKAIIUIO

Cobupanue u pacrio3HaBaHHUE KUCIOPO/a.
XUMHUYECKUE CBOMCTBA KUCIOPO/Ia: B3aUMOJICHCTBHE C
MeTajlaMM, HEMETaJIaMH U CJIO)KHBIMU BEIECTBAMM.
[Ipumenenue kuciaopoaa. Kpyrosopor kucnopona B
pUPOJIE.

Jdemoncrpanmnu. [Tonyuenue kucmopoaa

KHCIIOpO/1a.

Onucvleams ~ QU3NYECKUE H XUMHUYECKHE CBOWCTBA,
MOJIyYeHUE W MPUMEHEHHE KHUCIOpOa C HCIOJIb30BaHHUEM
PycCKOro (POAHOTO) SI3bIKA U SI3bIKA XUMUH.

Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBS3M MEXIY

(U3UYECKUMH CBOMCTBaMU KHCIIOpOJa W CIIOCOO0aMHU €ro
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pasiioKeHUEM NepMaHTraHaTa Kajausl U IepoKcuaa
Bostoposia. CobupaHue KUCIOPOaa METOAOM
BBITECHEHUS BO3yXa U BOJbl. Pacnio3HaBaHue
Kuciopoa. 'openne maruus, xenesa, yris, cepbl U

docdopa B kuciopoze.

coOupaHusl.

IIposodums M Habmooams XUMUYECKHA IKCIEPUMEHT I10
MOJIYYCHHUIO, COOMPAHUI0 M PACIO3HABAHUIO KHUCIIOpOAA
¢ COOIIoACHHEM IpaBUI TEXHUKU 0€30IaCHOCTH.

Onucvliéams XUMUYCCKUN SKCIICPUMCHT

24

Ilpakxmuueckasn

paboma 4

[Tony4yenue, coOupaHue 1 pacro3HaBaHUE KACIOPO/Ia

Pabomams ¢ mabopatopHblM  00OpyJOBaHHUEM U
HarpeBaTeNbHBIMU ~ MPUOOpPaMH B COOTBETCTBUHM  C
NpaBUIAMU TEXHUKHU 0€30IacHOCTH.

Buvinonnams  mpocteiimme  npuéMbl  oOpamieHus ¢
a0opaTOpHBIM 000pPYIOBaHHEM: cOOMpaTh MPUOOp s
MOJIyYE€HHUsI Ta30B, MPOBEPSATh €ro TepMETUYHOCTh U
MCIOJIb30BATh JJIS TOJY4EHUsI KUCTIOPO/Ia.

Cobupamp KUCIOPOJl METOJOM BBITECHEHHS BO3JyXa U
PAcno3Hasams KUCIOpoo.

Habnrooams 3a CBOWCTBAMH BEIIECTB U SBJICHUSIMH,
MIPOUCXOJISIIIMMH C BEIIECTBAMHU.

Onucviéamv ~XUMHUYECKHHA SKCIIEPUMEHT C IOMOILBIO
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHUH.

Cocmasenames  OTYET TO pe3yibTaTaM MPOBEAEHHOIO

JKCIIEPUMEHTA
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25 Oxkcuabl Oxcunel. HazBanus okcunoB. CoctaBienue Gopmy Buvidensamu cyniecTBeHHbIE MPU3HAKH OKCUIOB.
OKCHJIOB 10 UX Ha3BaHUsM. [IpencraBurenu okcuaoB: | /Jasams Ha3BaHUSI OKCHJIOB 1O UX (popmymam.
BOJIa, YIJIEKUCIBIN ra3, HerameéHasi U3BecTh. Cocmasnsims GOpMYIIbI OKCUJIOB 110 UX HA3BAHUSIM.
Jdemoncrpanmnu. Kouiekuns OKCHJIOB. Xapaxmepuzosams TaKuxX NPEACTABUTENICH OKCHUIOB, Kak
JlabopaTopHusble onbIT. 12. [loMmyTHEHNE U3BECTKOBOI | BOJA, YIVIEKUCIIBINM ra3 U HeraméHas n3BeCTb
BOJIbI IIPU MIPOITYCKAHUH YTIJIEKUCIIOrO raza
26 Bonopon Bonopon B mpupone. Pusnyueckue 1 XUMUYECKHE Xapakmepuzosamv COCTaB MOJICKYJIBI, (PU3MUECKHE W
CBOICTBa BOJIOPO/Ia, €T0 MOJIyYeHHE U TPUMEHEHHUE. XUMHYECKHE CBOMCTBA, TMOJy4YeHHE U TMpPUMEHEHHE
Jemonctpauumn. [Tonydenue, cobupanue u BOJOpOJA.
pacrno3HaBanue Bogopoaa. ['openue Bogopoaa. Yemanasnueams TNpPUUUHHO-CIEICTBEHHBIE CBS3U MEXKIY
B3aumopeiictue Bogopoaa ¢ okcunom meau(Il). (GU3UYECKUMU CBOMCTBAaMHM W CIoco0aMu  coOupaHus
JlaGoparopubie onbIT. 13. [TonydeHnue Boopoia npu | BOAOPOAA, MEXKIY XUMUUYECKUMU CBOMCTBAMHU BOJOPOJA U
B3aUMOJICUCTBUY IIMHKA C COJITHOM KHUCIOTON €ro NpUMEHECHUEM.
IIposodums M Habmooams XUMUYECKHA IKCIEPUMEHT I10
MOJIyYEHHUI0, COOMPAHMIO U PACIIO3HABAHUIO BOAOPOJA C
coOJIoICHUEM MpaBUIJI TEXHUKU Oe3omacHocTH. Onucvieamo
XUMHYECKUN SKCIIEPUMEHT
27 Ilpakmuueckas [Tomydyenue, coOnpaHue u pacro3HaBaHUE BOJOPOaA Pabomams ¢ mabopatopHblM  00OpyJOBaHHUEM U
paboma 5 HarpeBaTeNbHBIMU ~ MPUOOpaMH B COOTBETCTBUHM  C

IIpaBHUJIaMH TCXHUKHU 0e30MacHOCTH.

Buvinonnams  mpocteiimme  npuéMbl  oOpamieHus ¢
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na0opaTOpHBEIM  000pyIOBaHHEM: COOMpaTh NPUOOpP IS
MOJyYeHHUs Ta30B, IMPOBEPATH €ro TEePMETUYHOCTb U
UCIOJIb30BAaTh JJIS OJIy4EHHs BOAOPOAA.

Cobupames BOJOPOJ METOJOM BBITECHEHUS BO3JyXa H
PAcno3Hasams 6000poo.

Habnooams 3a CBOWCTBAMHM BEIIECTB U  SBIICHUSMH,
MPOUCXOIAIIMMU C BELIECTBAMHU.

Onucviéamb ~XMUMHUYECKMH OSKCIIEPUMEHT C IOMOILBIO
PYCCKOTro (POHOTO) S3bIKA U S3bIKA XUMHUH.

Cocmaeniams  OTYET TO pe3yibTaTaM MPOBEAEHHOTO

IKCIIEPUMEHTA

28

Kuciaorel

KucnoTsl, ux cocTaB 1 UX KiaccupuKarus.
Wnnukaropsl. Tabnuna pactBopumoctu. CepHas 1
COJISIHAsl KACJIOTHI, UX CBOMCTBA U IIPUMEHEHHUE.
Jdemoncrpannu. Kouiekins MUHEpaIbHBIX KUCIIOT.
[IpaBusno pa30aBieHus: Cepoi KUCIOTHI.
JlabopaTopHusble onbIT. 14. Pacrio3zHaBanue KUCIoT ¢

IMOMOIIIbIO MHAWKATOPOB

Ananuzuposams cOCTaB KUCIOT.

Pacnosnasams xucnoTel ¢ TOMOIIbIO UHAUKATOPOB.
Xapaxmepuszoeams  TpeNCTaBUTENIEH  KHUCIOT: CEPHYIO
U COJISTHYIO.

Onpedensams PAaCTBOPUMOCTb COCJUHEHUH C MOMOILBIO
TaOIUIIBI PACTBOPHUMOCTH.

Yemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBS3M MEXIY
CBONCTBaMM CEpPHOW W COJITHON KHCIOT W OOJAaCTSIMHU HX

IMPUMCHCHUS.
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Ocosnasams ~ HEOOXOAUMOCTh  COONIIOJEHHUSI  MpaBHII
TEXHUKU OE30MaCHOCTH MPU paboTe C KUCIOTaMH
29 Conu Conu, ux coctaB 1 Ha3BaHMs. PacTBopuMOCTh cosell B | Xapakmepuzoseams CONM  KaK MNPOLYKTHl  3aMELICHUS
BoJie. [IpencraBurenu comneil: XiIopu HaTpus, BOJIOPOJIa B KHCIIOTE HA METAJLIL.
KapOoHaT KajbIus, hochar KaIbIus. 3anucwvieams GopMyIIBI COJICH TTO BaJICHTHOCTH.
Hemoncrpauuu. Komnekuust  comed.  Tabmuma | Haseieams conu mo popmysam.
PacTBOPUMOCTH OCHOBAHUM, KUCJIOT U COJIEH B BOAE Hcnonvzoeams TabIHILy PacTBOPUMOCTH TUISL
XapaKTEPUCTHKH CBOMCTB COJICH.
IIposooums pacuétel o hopmysam cosien
30—31 | KommuectBo Yucino Asoraapo. KommuectBo BemectBa. Moub. | OOwsichamb TIOHATHS «KOJUYECTBO BEIIECTBA», «MOJIbY,
BEIIIECTBA Monspuass macca. KpaTHble eIWHHUIBI HM3MEPEHHUS | «UUCIO ABOTAIPO», «KMOJSIPHAS Macca.

KOJIn4eCTBa BCIICCTBA — MUJIJIMMOJIb U KHJIOMOIJIb,
MUJUTUMOJISIPHAs U KHJIOMOJIIpHAs MacChl BEIIECTBA.
PacuéTel ¢ MCIOIB30BaHUEM IOHATHHA «KOJHYECTBO
BEILECTBA», «MOJISIPHAS MAccay, «4UCI0 ABOTaapoO».
JemoncTpauuu. HexkoTopsie MeTamibl, HEMETAIIIbI U
COCTMHCHUSI C KOJMYECTBOM BEIIECTBA, PaBHBIM |

MOJIb

Pewamo 3aga4u C HCIIOJIB30BaHHUEM MMOHSTHH

«KOJIMYECTBO BCHICCTBA», «MOJIsIpHasA Macca», «HHUCIIO

ABorazipo
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32 ModsipHblid 00BEM 3akoH ABoraapo. MomsipHblii 00beM Ta3000pa3HbIX | OObsAcHAmMb — TIOHATUS ~ «MOJSIPHBIH ~ 00BEM  Ta30B»,
ra3os BeniecTB. OTHOCUTENBbHAs IUIOTHOCTh Tra3a IO | KHOPMaJbHBIE YCIOBUS.

Ipyromy rasy. Pewamp 3anaun ¢ UCTIOJIB30BaHNUEM TIOHATUN «KOJIUYECTBO
KpatHble equHHIIBI U3MEPEHUS — MUUTUMOJISIPHBIN U | BEIECTBA», «MOJIApHAsl Maccay», «MOJISIPHBIA 00BEM Ira30By,
KHAJIOMOJISIPHBINA 00BeMbI ra3000pa3HBIX BELIECTB. «uucio ABoraapo»
Pacuérbl ¢ HUCIOJIB30BaHUEM IOHATHM «KOJIMYECTBO
BEILIECTBA», «MOJIAPHAS Macca», «MOJIIPHBI 00BEM
ra3oB», «4UCI0 ABOragpo».
JemoHcTpauuu. Mosens MoJIsipHOro 00bEMa ra3oB

33—34 | Pacuétsl 110 Pacuérbl ¢ HUCIOJIB30BaHUEM IOHATHM «KOJIMYECTBO Xapaxmepuszoseambo KOJIMYECTBEHHYIO CTOPOHY

XUMHYECKAM BEILIECTBA», «MOJIAPHAS Macca», «MOJIIPHBIM OO0BEM | XMMHYECKUX OOBEKTOB U IPOILIECCOB.

YPaBHEHHUSAM ra3oB», «4UCI0 ABOragpo» Pewams  3amaum ¢ HUCNONB30BAaHUEM  MOHATHUHN
«KOJIMYECTBO BEIIECTBA», «MOJIIPHAs Macca», «MOJIIPHBIN
00BEM T'a30BY», «YUCIIO ABOTAIPO»

35 Bona. OcHoBanus I'mapocdhepa. KpyroBopor Boasl B mpupoge. | ObwsacHamo MTOHATHS «OCHOBaHUSI», «IENoYmn»,
dusznyeckue W XMMHYECKHE CBOWCTBA  BOJBL | «KAYECTBEHHAs PEAKLUs», «MHAUKATOP.

B3aUMOJICHCTBUE C OKCUAAMM.
OcHoBaHus1, UX cocTaB. PacTBOpUMOCTh OCHOBaHMH B

BoJie. I3MeHeHne OKpacKu MHAUKATOPOB B IIECIIOYHOM

Knaccugpuyuposames 0CHOBaHUSI TIO pAaCTBOPUMOCTH B BOJIE.

dopmyne

HCOPTraHNYCCKUX BCUICCTB K KJIACCY OCHOBaHMH.

Onpeoensamyo o IIPUHA/JIEKHOCTD
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cpene. IlpeacraBurenu  mienodel:  TUIPOKCUABI
HanI/I}I, KaJIvs U KaJbIUsl.
JdemoHcTpanmu. Konmexuus OCHOBaHUIA.

JlaGoparopublii onbIT. 15. V3MeHeHue oOKpacku

WH/JUKATOPOB B ILIEJIOYHOU CpEAe

Xapaxmepuzosams CBOMCTBA OTIEIBHBIX IPEACTABUTENEH
OCHOBAaHUM.
Hcnonvzosams Tabnuily pacTBOPUMOCTH ISl ONpeesieHuUs

pPacTBOPUMOCTH OCHOBAaHUM

36

PacTtBopbI.
MaccoBas
PacTBOPEHHOTO

BEIIECTBA

JIOJISt

PacTBopuTens U pacTBOPEHHOE BEUIECTBO. PacTBOpEI.
PactBopenue. I'mapatel. ConbBarel. MaccoBasi J105s
pacTBOpEHHOrO BemlecTBa. PacueThl, CBSI3aHHbBIE C
HUCIIOJIB30BAHUEM IIOHATUA «MaccoBas O
pacTBOPEHHOTO BELIECTBAY.

JlaGoparopubiii  ombIT. 16. O3HakoMmieHHE C
npernaparaMy JIOMAIIHEH WM MIKOJBHOM anTeykKh —
pacTBOpamMu  IMEpPOKCUIA

BOJIOPOJIa,  CIHUPTOBOU

HACTOWKM MOJa U aMMHUaKa.

ObvacHams TOHSITHUSL «MaccoBasl JI0JI1 PacTBOPEHHOTO

BEILIECTBAY.

Yemanasnusame aHaJIOTuH C 00BEMHON nosen

KOMIIOHEHTOB I'a30BOI CMECH.
Pewiams 3agaduml ¢ UCIIOJB30BAHUEM IIOHSITHU «MaccoBas

J0JI4 2JICMCHTAa B BCIICCTBEY, «maccoBaid J0JI4A

PacTBOPEHHOTO BEIIECTBAY, «00BEMHAA JOJISA

ra3000pa3HOro BEUIECTBA
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37 IIpakmuueckasn [IpuroroBnenue pacTBopa 3aJaHHONW MaccoBOW gonen | Pabomams ¢ J1aDOpaTOpHBIM  OOOpPYAOBAaHHUEM U
paboma 6 PacTBOPEHHOTO BEILLIECTBA HarpeBaTelIbHBIMM ~ NPUOOpPaMH B COOTBETCTBUH  C
IIPaBUJIAMU TEXHUKHU 0€30MaCHOCTH.
Buinonnams  mpocrteiimie  mpuéMbl  oOpamieHHs ¢
71a00paTOPHBIM 00OPYAOBAaHUEM: C MEPHBIM ILIMIMHAPOM, C
BECaMHU.
Habnrooams 3a CBOWCTBAMH BEIIECTB U SBJICHUSIMH,
MPOUCXOJAIIMMU C BELIECTBAMHU.
Onucvi6ams 3KCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIHOTO)
A3bIKa U A3bIKA XUMHH.
Cocmaenams  OTUETBI 1O peE3ynbTaTaM IPOBEAEHHOIO
HKCIEPUMEHTA.
Tomosumsb pacTBOPBl C ONPEAEIEHHOW MAacCOBOM J0JIEU
PacTBOPEHHOIO BELIECTBA
Homawmnuii BeipamuBanue KpycTalioB aIlOMOKAJINEBBIX KBAcLOB | Buinonname 0e30NacHbIE B JOMAIIHUX YCIOBUAX
9KCNEpUMEHm WJIM METHOTO KyIopoca HKCHEPUMEHTBHI, TPOBOIUTH HAOIIOICHUS 32 POCTOM

KPHUCTAJIJIOB.
Ogopmassims OTUET O MIPOACIIAHHON paboTe ¢

HCIIOJIB30BAHHUEM PYCCKOI'O sA3bIKA M A3bIKa XUMHUU.
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38 O06o0061IeHre U crucTeMaTU3alrs 3HaHu| 1o TeMe «BakHel e npeacTaBuTe M HeopraHudeckux BemiecTB. KoamdecTBeHHbIE OTHOILIICHUS B
XUMUI

39 Konmponvnas paboma no teme «BakHele MpeACcTaBUTEIN HEOPTraHUIECKUX BellecTB. KonnmyecTBEHHbIE OTHOIICHHS B XUMHUI

OcHOBHBIE KJIACChI HEOPraHudecKux coequneHui (10 u)

40 OKcHIBI, X O0001mmenune CBeIECHUI 00 OKCHJIaX, ux | OOviacHAmb TIOHATHSA «HECOJICOOpa3yIIIHe OKCHIBDY,
Kiaccuukanus KJaccu(uKaluy, Ha3BaHUAX U cBOHCTBaX. CrocoOBI | «coneo0pasylomue  OKCHIBD»,  «OCHOBHBIE  OKCHIBI»,
XUMHUYECKUE U MOJIYYeHUSI OKCUIOB «KUCJIOTHBIE OKCHUIIBI.

CBOICTBA Jladoparopubie onbIThl. 17. B3aumopeiictBue | Xapakxmepuzoeame ~ oOmme  XUMHYECKHE  CBOMCTBA
okcuma Kaimeius ¢ Bojoil. 18, IlomyTHeHue | coneoOpa3yromux OKCHIOB (KHUCIOTHBIX W OCHOBHBIX).
U3BECTKOBOM BOJIbI Cocmagnsames ypaBHEHHUS pEaKIUM C y4acTHEM OKCHJIOB.
Habnwoams n onucvieams peakiiy ¢ y4aCTUEM OKCHOB C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUHU.
IIpo6ooums  OMBITHI, MOATBEPXKAAIONINE XHUMHYECKUE
CBOMCTBA OKCHIOB C COOJNIOJICHHEM TIPaBHJI TEXHUKH
0e30MmacHOCTH
41 OcHoBaHu4, UX OcHoBanus, wuX Kinaccudukanus, HazBaHus U | Cocmasnisms ypaBHEHHs pEaKIUi C y4aCTHEM OCHOBAHUH.

KJ1accupuKamms
U XUMHWYCCKHUC

CBOMCTBA

CBOMCTBA. BsaumonelictBue C KHCJIOTaMH,
KHUCJIOTHBIMMUX OKCHUAaAaMU U COJISIMU. Pa3.HO)K€HI/I€
HEPACTBOPUMBIX OCHOBaHUH. CHOCOOBI TMONYYCHUS
OCHOBaHHI.

Peaknus

JlaGopaTtopHbie ONBITHI. 19.

Habnwoams n onucvieams peakiiuy ¢ y4aCTHEM OCHOBaHUH
C TIOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUHU.

Ilpo6ooums  ONBITHL, TMOATBEPKAAIOIINE XUMHUYECKUE
CBOIMCTBAa OCHOBaHHWM, C COOJIOJICHUEM TMPAaBWI TEXHUKU

0€30I1aCHOCTH
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HeiTpanu3anuu. 20. [Nonyuenue rugpokcuna meau(1l)
W €ro B3aMMOJIeHCTBHE ¢ KHucIoToi. 21. Pasnoxenue

ruapokcuaa menu(Il) mpu HarpeBanuu

42—43 | Kuciorsl, ux Kucnotel, ux kimaccudukanuss u Hazpanus. Oomme | Xapakmepuzosams o0UHE XUMUYECKHE CBONCTBA KUCIIOT
KJ1accupukanms XHMHYECKHE CBOMCTBa KHUCIOT. BiaummopeiictBue | Cocmasnames ypaBHEHUSI PEAKIUMA C Y4acCTUEM KHCIOT.
U XUMUYECKHUE KHCIIOT C METaUlaMH. OJIEKTPOXUMUYECKUU psia | Habniodams u onuceigams PEAKIUH C y4aCTUEM KHUCIOT
CBOMCTBA HaNpsDKEHUH MeTayuioB. B3ammojeicTBHE KHCIOT C | C MOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U S3bIKA XUMHH.
OKCHJAMM MeTajUioB. BzaumopeiictBue Kuciaotr c | [I[pogooums  ONBITHI, MOATBEPXKAAIONIME XHUMHYECKHE
OCHOBaHUSIMHU  —  peaklus HEUTpaau3aluu. | CBOWCTBA KHUCIOT, C COOJIOJEHHUEM MpaBWJI TEXHUKU
B3aumoneiictBue kucnor ¢ consmu. llomyuenue | 6e30macHOCTH
OCCKUCIOPOAHBIX U KHCIOPOICOACPIKAIIUX KUCIIOT.
JlaGoparopuble onbIThl. 22. BzauMmopelicTBue
KHUCJIOT ¢ MeTauiaMu. 23. BzaumonelcTBre KHUCIOT C
COJISIMHU
44—45 | Comn, ux Comnu, ux KJIacCU(pUKAIUs u CBOWCTBA. | Pa3nmnuare MOHATUS «CPEAHUE COJN», «KHUCIBIE COJIN,
KJ1accupukanms PactBopuMocTh cosieii B Boje. BzaumopaelcTBHE | «OCHOBHBIE COJIN.

1 XUMHWYECKUEC

CBOMCTBA

CoJIEll C KHUCIOTaMH M IIejodaMy. Bi3aumonaeincTBue
coleil ¢ MerajuiaMd, OCOOEHHOCTH 3THUX PEaKI[Hil.
B3anMopaelicTBUEe coell ¢ COIIMMU.

JlaGoparopHble onbIThl. 24. (O3HaKOMJIEHHE C

XapakTepru3oBaTh OOITME XUMHUYECKUE CBOMCTBA COJICH.
Cocmasnams ypaBHEHUS PpEaKIMH € Y4YacCTHEM COJIEH.
Habnwoams M onucviéams peaklMyd C y4yacTHEM COJIeH ¢

MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUHU.
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KoJUTeKuen coneid. 25. B3aumonelictBue cynbdara

meau(Il) ¢ xemezom. 26. B3aumoneiicTBue comeit ¢

Hpoeodumb OIIBITHI, MOATBCPKAAIOIIUC XHUMHUYCCKUC

CBOWCTBa coOJel, ¢ CcOONIOEHUEM TIPAaBMJI TEXHUKH

COJISIMU 0e301acHOCTH
46 I'enernueckas cBs3pb | ['eHeTnueckue  psapl  MeTala UM HeMeTaila. | Xapakmepu3o6amy MOHATUE «T€HETUYECKUH PI».
MEXy Kjnaccamu | ['eHeTnueckas CBSI3b MEXTY Kjaccamu | Unniocmpuposamuo TeHETUYECKYIO CBSI3b MEXTY
HEOPraHNYeCcKuX HEOPraHMYECKUX BEIIECTB. BEIIECTBAMH: MPOCTOE BEIECTBO — OKCHUJ — THAPOKCH]
COCMHEHMI JlaGopaTropHble onbIThL. 27. ['eHeTHYECKas CBSI3b HA | — COJIb.
IpUMepe COEAMHEHUH MeIu 3anucvieamv  ypaBHEHMsI PpEaKLMH, COOTBETCTBYIOIIUX
IIOCJIE1I0BATEIbHOCTH (uenouke) IIPEBpalLCHUI
HEOPraHMYECKUX BEUIECTB Pa3JIMYHBIX KJIaCCOB
47 IIpakmuueckasn Pemenne SKCHepUMEHTANbHBIX 3a4ad IO TeMme | Ymems oOpamathCsi € J1a0OpaTOpHBIM O00OPYAOBaHUEM
paboma 7 «OCHOBHBIE KJIaCChl HEOPraHUYECKHX COECAMHEHUI» U HarpeBaTeIbHBIMU ~ NpUOOpaMH B COOTBETCTBHHU

C MpaBUJIAMH TEXHUKU OE€30MaCHOCTH.

Pacnosnasams HEKOTOpPbIE AaHWOHBI U KATUOHBI.
Habniwoams CBOUCTBA 3JIEKTPOJIUTOB M MPOUCXOMISIINX
C HUMU SIBJICHUU.
Habnwoams w  onucvléams peakuu C  y4acCTHEM
AJICKTPOJIUTOB C TOMOIIBIO PYCCKOTO (POTHOTO) s3bIKA

U sA3bIKa XUMHH.
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@opmynuposamp BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOIO

JKCIIEpUMEHTA
48 O06o00menre u cucTeMaTu3alys 3HaHui 1Mo TeMe «OCHOBHBIC KJIACCHl HEOPTaHUYECKUX COCTMHCHHIN
49 KontponbHas padota no TeMe «OCHOBHBIEC KJIaCChl HEOPTAHUUECKUX COSAMHEHUI)

Ilepunonnyeckuii 3aK0H U NepuoAMYEcKas cucTeMa XuMu4yecknx djieMeHToB /I. U. MenneneeBa. Ctpoenue atoma (8 1)

50

EcrecTBennsnie
ceMencTBa
XUMHNYCCKUX
DJICMCHTOB.

AMdoTepHOCTH

EctecTBeHHble ceMeNCTBA XUMHUYECKHUX DIIEMEHTOB:

IICJIOYHBIC n IICJIOYHO3EMCIIBHBIC MCETaJlIbI,

rajoreHsl, WHEPTHBIE (6bmaropoaHbIe) rassl.

AmMOOTEpHOCTS. AmpotepHbie OKCH/JIbI u
ruapokcuasl. KommiekcHsie conn.

JlaGoparopHbie ONbITHI. 28. [Tonyuenue
aM(pOTEepHOTr0 THIPOKCHAA U HCCIEIOBAaHUE €ro

CBOWCTB

ObvscHams PU3HAKY, MMO3BOJISIIOIINE OOBEAUHSITH TPYIIIIbI
XUMHUYECKHX 3JIEMEHTOB B €CTECTBEHHBIE CEMEICTBA.
Packpvieams xuMuueckuil cMbICT (3TUMOJIOTHIO) HAa3BaHUMN
€CTECTBEHHBIX CEMEUCTB.

Apeymenmupoeams OTHOCUTEIILHOCTh Ha3BaHUS «MHEPTHBIE
raspl».
Obvacuams, TOHATHE  «aM(OTEPHbIE  COCTUHECHUS.
Habniwoams 1 onuceiéams peakud MEXAY BelECTBAMU
C TIOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U A3BIKA XHUMHUH.
Xapaxmepuzosams  TBOWCTBEHHBIM XapakTep CBOWCTB
aM(pOTEPHBIX OKCHJIOB U TUIAPOKCHIOB.

Ilpo6ooums ONBITBI MO TOJYYEHUIO U TMOJATBEPKACHUIO
XUMHUYECKUX  CBOMCTB

aM(pOTEepHBIX  OKCHAOB U

THAPOKCHIOB C  COOJIOJIGHWEM  TPaBUJl  TEXHUKH

0€e30IacHOCTH
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51 OTtkpbiTHE Otkpeitue J[. W. MenneneeBblM nepuogudeckoro | Pasauuamo €CTECTBEHHYIO u HCKYCCTBEHHYIO
MEPUOINYECKOTO 3aKOHAa M CO3JaHHE UM TEPUOAMYECKONH CHCTEMBI | Kiaccu(UKaluu.
3akoHa /J[. U. XUMHYECKHUX PJIEMEHTOB. Obvsacuams, TOUYEMY TIEPUOJAMYCCKUN 3aKOH OTHOCAT
MennaeneeBeIM JdemoHcTpanmu. Pasnuunrie dbopmbl  TAOJUII | K €CTECTBEHHOM KJIacCU(DUKAIINHU.
[IEPUOIUYECKON CUCTEMBI. MonenupoBanue | Mooeruposams XUMUYECKHE 3aKOHOMEPHOCTH, BBIAEISAS
MOCTpOCHUs  mepuoandeckoir  cucreMbl JI. . | cylIecTBeHHBIE XapaKTEPUCTUKHA 00BEKTA U TIPECTABIISISI HX
MenneneeBa B MPOCTPAaHCTBEHHO-TPAPUIECCKOI WIn 3HaKOBO-
CUMBOJIMYECKOM hopme
52 OcHoBHbIe cBeleHUS | ATOMBI Kak (hopMa CYIIECTBOBAaHUS XUMHUYECKUX ObvscHambs, 4YTO  TaKOE  «IPOTOH», «HEUTPOHY,

O CTPOCHHUU aTOMOB

s1aeMeHTOB. OCHOBHEIC CBCIACHUA O CTPOCHUU aTOMOB.

ﬂOKaSaTeJ'II)CTBa CJIOXXHOCTH CTPOCHUA aTOMOB.

Omnbiter Pesepdopna. [InanerapHas Moaenb CTpOCHUS

aToMma.

CoctaB aTOMHBIX s7€p: MPOTOHBI, HEWUTPOHBI.
MaccoBoe uucio. CoOBpeMEHHOE  OMNpe/esICHUE
MOHATHUS «XUMHUYECKHI syeMeHT». OTHOCUTENbHAs

aToMHas macca. B3anMoOCBA3b MOHATHUH <«IIPOTOH,
«HEUTPOH», «KOTHOCUTEJIbHASI aTOMHAsI Maccay.
JdemoncTpauuu. Mozienu aTOMOB XMMUYECKUX

3JICMCHTOB

«BJICKTPOH», «XUMHUYECKUMN QJICMCHT», «MaCCOBOM YHCIIO».

Onucwieams CTPOCHUC aToMa

anpa UCITONIb3YsI
MEPUOJINYECKYI0 CUCTEMY XHUMHYECKHX 3yemeHToB J[. .
Menpeneesa.

Honyuams wHOOPMALIMIO O XUMHH €3 PA3THYHBIX

HUCTOYHHUKOB, aHAIUZUPOBANb eé
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53 Crpoenue Mukpomup. Dnektponsl. CTpoeHHe dHepreTHueckux | OOwsicHams  TOHATHE  «IJEKTPOHHBIM  CIIOWY, WIH
JJIIEKTPOHHBIX YPOBHEN aTOMOB XUMHYECKMX 3J1eMEHTOB |—20. | «9HEPreTU4eCKUil ypOBEHbY.
000JI04€K aTOMOB [TonsiTHE O 3aBEPIIEHHOM JJIEKTPOHHOM CJIOE. Cocmagnams  CXeMbl pPacHpeleleHuss dSJIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM B AJIEKTPOHHOM 000JI0UKE
54 [Tepuonuueckas N3oTombl. Du3nYECKHil CMBICTT CUMBOJIUKH | Packpvieams GU3UYECKUN CMBICIT TOPSIAKOBOTO HOMEpa
cucremMa NEPUOINYECKON CUCTEMBI. CoBpeMeHHas | XMMHUYECKOTO 3JE€MEHTa, HOMepa IIepuoja MW HoMepa
XUMHUYECKHUX dbopMynupoBKa MEPUOANUECKOro 3aKkoHa. VI3MeHeHus | TPyl
sanemenToB J[. U. CBOWMCTB DJIEMEHTOB B TEpUOAax W rpynmnax Kak | O0vsacHams 3aKOHOMEPHOCTH H3MEHEHHS METATMYECKUX U
Menneneena (GYHKIUS CTPOCHHUS SJICKTPOHHBIX 000JI0OUEK aTOMOB. | HEMETATUYECKIX CBOWCTB XMMHUYECKHUX JJIEMEHTOB M UX
COEIMHEHMH B IEPUOJAX U IPYIIAX
55—56 | Xapakrepuctuka XapakTepucTuka »>JIEMEHTa-MeTaula W JJIeMEHTa- | Xapakmepu306ams XUMUYECKUE 3JEMEHThl 1—3 mepuoioB
3JeMEHTa HEMEeTaula 1O X TOJIOXKEHUI0 B MNEPUOJWYECKOH | MO MX MOJOKEHHUIO B IEPUOJIUYECKON CUCTEME XUMUUYECKUX
IO €r0 NOJIOYKEHUIO cucteMme xuMudeckux siaeMmenToB J[. MI. Menaeneera. | anemenToB /. 1. Menneneena.
B MEPUOIUYECKOMN JdemoncTpaumu. Mojaenu atoMoB 35eMEHTOB 1—3 | Apeymenmuposams CBOWCTBA OKCHUJOB M THIPOKCHIIOB
cucreme NEepHOJI0B METaJUIOB U HEMETAJIJIOB IIOCPEJICTBOM YPAaBHEHUH peakiuii
57 3HaueHue Coo0meHust  yyamuxcs O  KM3HHM, HayyHOH | Onpedensimb UCTOYHUKH XMMUYECKON MH(POPMAIIUH.
MEPUOINYECKOTO u obmecTBeHHOM AestenbHOCTH J[. . Menaeneena Ilonyuams HEOOXOAUMYI0 HH(POPMALMIO W3 Pa3TUYHBIX
3aKOHa HMCTOYHUKOB, AHATUUPOBAMNY eé, ogopmnsams

U NIEPUOUYECKOU

CUCTCMBI

UH(QOPMALIMOHHBI HPOIYKT, Hpe3eHmo8ams €ro, eecmu

Hay4yHYIO JHUCKYCCHUIO, OmMCmauéams CBOK TOYKY 3PEHHUS
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XUMHNYCCKUX
9JICMCHTOB

. . MenneneeBa

UJIU KOppeKmuposamsp €&

Xumunueckas cBsizb. OKNCJIANTEIbHO-BOCCTAHOBUTEIbHBIE peaknun (9 4)

58

Monunag xummueckas

CBA3b

HNonnas xumudeckas cBs3b. VOHBI, 00pa3oBaHHBIE

aToMaMH MCTAJIJIOB n HEMCTAJIJIOB. CxeMsbl

o0pa3oBaHMs MOHHOW CBS3W I OWHApHBIX
coequHeHn. MoHHasg KpHUCTaluIM4ecKas pemérka u
duznyecKue CBOWCTBA BEIIECTB C OJTHM THUIIOM
pemwérku. Ilonstne o  GopMynbHON  enuHUIE
BEILECTBA.

JemoncTpauuu. BunmeobparmMeHTsl W CIIalbI
«MonHas xumudeckas cBsi3by. Konekuus BemecTs ¢
MOHHOW XHMHYECKOW CBA3bIO. MoOJenu HOHHBIX

KPUCTAUIMYECKUX PEMIETOK

Ob6vsacuamsb, 4TO TAKOE HOHHAS CBSA3b, HOHBI.
Xapakmepuzoeams MeXaHU3M 00pa30BaHMs HOHHOM CBSA3H.
Cocmasnsime cXeMbl 00pa30BaHUs HOHHOM CBSI3H.
Hcnonvszoeams 3HaKOBOE MOJICTUPOBAHUE.

Onpedenams THUI XUMHYECKOHM CBSI3M 1O  (opmyiie
BELIECTBA.

Ilpusooums IpuMeEpPHI BEIIECTB C HOHHOMN CBS3BIO.
Yemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBS3M MEXIY
COCTAaBOM BELIECTBA U BHUJIOM XMMMUYECKOH CBS3H, MEKIY
VMOHHOM CBSI3bI0 M KPUCTAIJIMYECKUM CTPOEHUEM BELIECTBA,

MCKAY KpPUCTAUIMYCCKHM CTPOCHHEM BEIICCTBA U €TI0

(bU3UYECKUMHU CBOWCTBAMH

59

KoBanentnas

XUMHNYCCKas CBA3b

KoBanentnass xumuueckass CBsI3b. JEKTPOHHbBIE

(b opMyIIBIL. BanentHOCTS.

HenoJsipHast

U CTPYKTYPHBIE

KosanenTHas CBSI3b. CxeMEl

00pa3oBaHMsl KOBAJICHTHOW CBSI3M B  OWHApHBIX

COCIMHECHUSX. MonekyinsapHas Y aTOMHast

ObvscHAmMb IOHATUS «KOBAJIGHTHAS CBSI3bY,
«BAJICHTHOCTbY.

Cocmasnsames cxemMbl 00pa30BaHUs KOBAICHTHON
HEMOJIAPHOW XUMHYECKOHN CBSI3H.

Hcnonvzoeamsb 3HaKOBOE MOZACIINPOBAHHUC.
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KPUCTAJUIMYECKUE PEIIETKU, U CBOMCTBA BELIECTB C
9TUM THUIIOM PEIIETOK.

JemoncTpauuu. BunmeobparmMeHTsl W CIIalIbI

«KoBanmeHTHass XxXuMu4yeckas CBA3bY». Koimieknus

BCIICCTB MOJICKYJIIPHOTO W AaTOMHOTO CTPOCHUA.
ATOMHBIX

Mopenu MOJIEKYJISIPHBIX 51

KPUCTAUINYECKUX PEMIETOK

Onpedensamp TAI XUMUUYECKOHN CBSI3U 1O GopMmyIie
BEIIIECTBA.

IIpusooums IipuMEpPHI BEIIECTB C KOBAJICHTHOM CBS3bIO.
Yemanasnueams NpUUINHHO-CIIEICTBEHHBIE CBSI3U MEXY
COCTaBOM BEILECTBA U BUJOM XUMHUUECKOH CBS3U, MEKIY
KOBQJIEHTHOH CBSI3bI0 M KPUCTAJUINYECKUM CTPOCHUEM
BEIIECTBA, MEXy KPUCTAJUIMIECKUM CTPOCHHEM BEIeCTBA

U ero GU3NYECKUMHU CBOWCTBaMU

60

KoBanentnas
HEToJsIpHAs
Y TIOJISIpHAS

XHUMHUYECCKaA CBA3b

DNEeKTPOOTPULIATETLHOCTD. Psij
AJeKTpooTpHIaTeibHOCTU. KoBaneHTHas HenoasipHas
Y TIOJISIpHAst XUMHYecKast cBA3b. Jnunons. Cxemsl
00pa3oBaHus KOBAJICHTHOM MOJIAPHOM CBS3H

B OMHAPHBIX COCTUHEHMIX. MOJNEKyIsIpHasi U aTOMHAsI
KPUCTAJUIMYECKUE PEIIETKU, U CBOWCTBA BELIECCTB

C 3TUM THIIOM PEUIETOK.

JdemoncTpanmuu. Mozenu MOJIEKYISPHBIX U aTOMHBIX

KPUCTAJUIMYECKUX PELIETOK

Ob6vsicnsambs  TOHSATHS «KOBAJICHTHAS [noJisipHass CBA3b»,

«AIEKTPOOTPULIATETLHOCTDY, «BO3TOHKa», W
«CyonmMMaIus.

Cocmasnsame cxeMbl 00pa30BaHUsI KOBAJICHTHOW TMOJISIPHOU
XMMHYECKOM CBSI3H.

Hcnonvszoeams 3HaKOBOE MOJEIINPOBAHHUE.
Xapaxmepuszoéams MexaHU3M 00pa30BaHUS MOJIIPHOM
KOBAQJICHTHOM CBSI3U.

Onpedenams THUI XUMHYECKOH CBSI3M 1O  (opmyiie
BEILIECTBA.

Ilpusooums TipuMepHI BEIIECTB C KOBAJCHTHOW MOJISIPHON
CBSA3BIO.

Ycemanasnusamnb MNPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY
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COCTaBOM BEIIECTBA W BUJOM XHUMHYCCKOW CBS3U, MEXITY
KOBQJICHTHOM CBSI3bI0 W KPUCTAUIMYECKHUM CTPOCHUEM
BEIIIECTBA, MKy KPUCTAIIMYSCKUM CTPOCHHEM BEIECTBA
U ero (pU3MYECKUMHU CBOMCTBAMHU.

Cocmasnames  GHopMynbl  OWHAPHBIX  COCIWHEHUH  TIO
BAICHTHOCTH W HAXOOUMb BAJCHTHOCTH JIIEMEHTOB II0
dhopmyse OMHAPHOTO COSAMHEHUSI.

Hcnonvzosams MaTCpraJIbHOC MOACIUPOBAHNEC

61

Meramnnueckas

XUMHNYCCKas CBA3b

Meramnnueckass XUMHAYECKasl CBSA3b U METAIIMYECKas
KpucTtaymueckass pemeérka. CBolcTBa BELIECTB C
9TUM THUIIOM PEIIETKU. EnuHas npupona XUMHYECKHX
CBS3CH.

JemoncTpanuu. BuneopparMeHTsI U craiiibl
«Merannndeckass XMMHUECKas cBA3b». Komneknus
«MeTausl U CIUIaBbD».

JlaGopaTtopHbie onbIThI. 29. M3roToBiieHNE MOJENH,
WITIOCTPUPYIOIIEH 0COOEHHOCTH METAJUTMYECKON

CBA3HU

ObvscHAMb, 9TO TAKOE METAJUTHYECKAS CBS3b.

Cocmasnams ~ CXeMbl ~ O0pa30BaHUS  METALTUYECKOU
XUMHUYECKOHN CBA3U.

Hcnonvszoeams 3HaKOBOE MOJICTUPOBAHUE.
Xapaxmepuzoeams MEXaHHU3M oOpa3oBaHUs
METAJLUINYECKOMN CBS3H.

Onpedensmv THN XHUMHYECKOW CBs3M 10  (dopmyre
BElIEeCTBA.

IIpuodums IpUMEpHI BEIIECTB C METAJUIMYECKOU CBSI3BIO.
Ycemanasnueamy TPUYUHHO-CIEACTBEHHBIE CBS3H MEXKIY
COCTaBOM BELIECTBA U BHJIOM XMMHUYECKOH CBS3H, MEXIY
METAIJINYECKONH CBSA3BI0 M KPHUCTAJUIMUECKUM CTPOCHUEM

BCIICCTBA, MCKAY KPUCTAINIMYCCKUM CTPOCHHUCM BCHICCTBA
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U ero GU3NYECKUMU CBOMCTBAMHU.

Hcnonvzosams MaTCpraJIbHOC MOACIUPOBAHNC

62

Crenens okucienus | Crenenb okucieHus. CpaBHEHUE CTETICHU OKUCHCHUS | OOvsicHAmMb ITOHATUS «CTEIICHb OKHUCIICHUS,
Y BAJICHTHOCTHU. IIpaBuna  pacu€ra  CTENECHEU | «BAJICHTHOCTHY.
OKHCIIEHUS 110 GOopMysIaM XUMHUIECKHUX COCTMHEHUN Cocmaensams GopMynbl OMHAPHBIX COCTUHEHUN HAa OCHOBE
o011ero crroco0a X Ha3BaHUIA.
Cpaenusamo 6anieHmMHOCMb U CTETIEHb OKUCIICHUS.
Paccyumvieams ~ cTreneHn  okuciueHHS 10  Qopmyram
XUMHYECKHUX COCTMHCHUM
63-64 | OKUCIUTENLHO- OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH. ObwsicHamb TIOHATHS «OKHCIUTEIHLHO-BOCCTAHOBUTEIBHEIC
BOCCTAaHOBUTENbHbIE | OmnpeseneHre CTeNeHeH OKHUCICHUS DJIEMEHTOB, | PEaKIUN», «OKHUCIIUTENDY, «BOCCTaHOBHUTEILY,
peakiuumn 0o0pa3yrommx BeIIECTBA Pa3HBIX KIAccOB. PeakIiuu | «OKUCIICHHE», «BOCCTAHOBJICHHE).

HOHHOT'O obMeHa n OKHCIIUTEIBHO-

BOCCTaAaHOBHUTCIIbHBIC pPCaKnu. OKuCIUTEIb

1 BOCCTaHOBHUTEIb. OKHCICHHE KM BOCCTAaHOBJICHHE.

CocraBnenue YPaBHEHUU OKHCIIUTEIIHO-
BOCCTAHOBHUTEJIBHBIX PEaKIIU METOJIOM JICKTPOHHOTO
OastaHca

JdemoncTpanuu. B3anMonencTsue LMHKAa C CEpo,

Knaccugpuyuposams xuMudeckue peakuuil MO TNPUZHAKY
M3MEHEHHUS CTENeHeH OKHCICHHSI 3JIEMEHTOB.

Onpedensams OKHCIUTENb W BOCCTAHOBHUTENb, MPOIECCHI
OKHCJICHUSI U BOCCTAaHOBJICHUSI.

Hcnonvzoeamsb 3HaKOBOE MOACIINPOBAHUC
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consHOM kucioroi, xnopuzom wmeau(Il). I'openue
MAar"us. Bzaumoneicteue XJIOpHOU

Y CEpOBOJOPOTHOM BOJIbI

65 O6oOmenne M cucreMaru3anus 3HaHUKW 10 TemaMm «llepmoguyecknii 3aKOH W TEPUOAMYECKAS CHUCTEMa XUMHYECKHX DJIECMEHTOB
1. . MenneneeBa. CTpoeHue atoMa» U «XUMUYECKas CBsA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUN)
66 Koumponvnasa paboma mno temam «lleproguveckuii 3aKOH W TepUOAMYECKas cucTeMa xuMudeckux dnemeHtoB JI. M. Menneneesa.
Crtpoenue atoma» U «XuMUYeCcKas CBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITHI
Peseps | 2u
HOE

BpeMsl




9 KITACC
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(2 4 B Henemto, Bcero 70, u3 HUX 4 4 — pe3epBHOE BpeMsl)

Howep OcHoBHoOE conepxxaHue XapakTepucTHKA OCHOBHBIX BU/IOB /1eATeJIbHOCTH
ypoKa Tema ypoka
ypoka ydamuxcs (Ha ypoBHe y4eOHBIX JAelicTBH)
n/n
IToBTOpeHue n 00001IeHNE cBeAeHNI MO Kypcy 8 kiacca. XuMu4yeckue peakuuu (5 1)
1 Knaccudukamms bunapusie coenuHeHuss. OKCHABI cojieoOpa3ymomme | Xapakmepuzoeams OKCHIBI, THUIPOKCHUABI (OCHOBaHUS,
HEOPraHUYECKUX u HecojeoOpasyoomue. ['Hapokcuapl: OcHOBaHUS, | aM(pOTEepHbIE TUAPOKCHUIBI, KHCIIOPOICOIEPIKALIIE
BELLECTB U UX ampoTepHBbIE TUIAPOKCUIBI, KHCIOPOACOACPKAIINE | KHCIOTHI) U COJIM 1O TUIaHY: COCTaB, CIIOCOOBI 00pazoBaHus
HOMEHKJIaTypa KHUCJIOTBI. Cpennue, KUCIIBIE, OCHOBHbIE, | HA3BaHUI, XapaKTEPHbIE CBOMCTBA U MOJIIyYEHHUE.
KOMIUIEKCHBIE COJIH. Knaccuguyuposams oxcuapl, TUAPOKCUABl (OCHOBAHUS,
JemMoncTpanun. O3HaKOMJIEHHE C KOJUIGKIMSIMH | aM(OTepHbIe TUAPOKCHUIBI, KHCIIOPOICOIEPIKALIIE
MECTaJIJIOB )41 HEMETAJIJIOB. O3HakoMIIEHHE C KI/ICJIOTI:I) " COJIH 10 PA3JIMYHBbIM ITPHU3HAKAM.
KOJJICKOUAMHU OKCHUA0B, KMCJIOT U coneit Ymemo MOATBCPXKIAATH XAPaKTCPUCTUKY OTACIIbHBIX
IpeJCcTaBUTEeNIed  KJIAaCCOB ~ HEOPraHMYEeCKHMX  BEILIECTB
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.
Packpvieamb TeHeTHYECKYIO CBSI3b MEXIYy Kiaccamu
HEOPraHUYECKUX COCIMHEHUN
2—3 Knaccudukamms O6o0meHe CBEACHUH O XUMHUYECKUX peakiusax. | O0vsicHamb TOHATUS «XUMHUYECKas PEaAKIUsI», «PeaKiuu
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XUMHYECKUX PEaKIUi
10 Pa3JINYHbIM

OCHOBaHUAM

Knaccupukanus  XUMHYECKUX  peakuuid  TO
pPa3IUYHBIM OCHOBAHUSIM: TI0O COCTaBy W YHCIY
pearupyomux u 00pa3yromMXcs BEHIeCTB, IO
TeroBoMy 3(deKkTy, Mo arperaTHoMy COCTOSTHHIO
pearupyomux BEIIeCTB, MO OOpaTUMOCTH, TIO
W3MCHCHUIO CTETCHEH OKHCICHHS DJIEMEHTOB, IO
MCIOJIb30BAaHUIO KaTaau3aTopa.
OnbITHI. 1.

JlaGoparopHbie B3anmoneiictBue

aMMUaka M XJIOPOBOAOPOJA. 2. Peaknusg

Heiitpanmzanun. 3. HaGmronenue

addexra

B3anmoneiicTBre CcepHOMl  KHCIOTHI

TCIIJIOBOT'O
peakuuu HEUTpaJIM3alkH. 4.
C OKCHUIOM
menu(Il). 5. Paznoxxenuwe mnepokcuaa BoJIOpoJa C

MOMOIIBIO KaTasla3bl KapTodes

COCAUHCHU A, «KPCAKIIUU PA3JIOKCHUA), KPCAKIIUU 06MeHa»,

«peaKkIuu  3aMEUICHUs», «PEAKUUU  HEeUTpamu3aum»,
«@K30TepMUYECKHE peakuumny, «OHAOTEPMHUYECKHE
peakuumn»,  «oOpaTUMble  peakUuu»,  «HeoOpaTHMble

peaknun», «OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUN)),

«T'OMOI'CHHBIC pcakuuun, «CTCPOrCHHBIC pcaKkuum»,

«KaTaJIMTUYECKUE peakuumny, «HEKaTaJTUTHYECKHE
peakuuny, «TermaoBoi 3(p(HEeKT XUMUUYECKON PEeaKIHm.
Knaccuguyuposams xumMudeckue peakuuu M0 pa3iIMdHbIM
OCHOBaHUSIM.

Onpedenams OKUCIUTENb W BOCCTAaHOBHUTENb, MPOIECCHI
OKHCJICHUS U BOCCTAHOBJICHHUS.

Habnooams n onucvieams peakiii MEXIy BEIECTBAMU C

MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHUHU

[TonsiTue o ckopocTu
XUMHYECKON PEaKIuu.

Karamus

[ToHsiTHE O CKOPOCTM XHMMHYECKOW PpEaAKIUH.

(DaKTOpI)I, BJIMAIOIIME Ha CKOPOCTh XHWMHYCCKHUX

peakuuii: mpupoaa pearupyroumx BeIIeCTB, HUX
KOHI_IGHTpaI_[I/IH, TeMHepaTypa, Iiomaab
COTMIPUKOCHOBEHUS, HaJIH4ue KaTaJm3aTopa.
Karamms.

JdemMoHcTpanum. 3aBUCHUMOCTD CKOpOCTH

ObvsicHAmMb, 9TO TAKOE «CKOPOCTh XMMHUYECKON PEaKIumy.
Apeymenmuposams BEIOOp €NUHUIL U3MEPEHUs V.
Ycemanasnueams MpUYMHHO-CIICICTBEHHBIC CBS3H BIIUSHUS
pa3nTUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKUX PEAKITUH.
Habnrwooams v onucviéams peakiiud MEXIy BEUIECTBAMU C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUHU
IIposooumy 3aBUCHUMOCTh

ONBITBI, IOATBEPKIAOLINE
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XUMHUYECKOM pEeaKIUu OT HPUPOABl pearupyromnx
BEUIECTB. 3aBUCHMOCTb CKOPOCTH XHMHUYECKOU
peaku OT KOHUEHTPAIMU PEearupyromnux BEIIECTB.
3aBUCUMOCTh CKOPOCTH XHMHYECKON peakuuu OT
IJIOLIa/IA CONPUKOCHOBEHMSI pEarupyromux BEIIECTB
(«kunsiuui  cnoit»). 3aBUCHUMOCTh  CKOPOCTH
XUMUYECKOM peakuuu OT TeMIepaTrypel pearu-
PYIOLIUX BEIIECTB.

JlabopaTopHble onbIThI. 6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOM pEeaKIUu OT MPUPOABl pearupyromux
BEILIECTB Ha IIPUMEpE B3aUMOJCICTBUSA pPaCTBOPOB
THOCyNnbdaTa  HATPUS W XJopuga  Oapwus,
THOCyNnb(paTa HATpUi U COJSIHOM KHUCIOTBHL. 7.
3aBUCHMOCTb CKOPOCTHM XHWMHMUYECKOM pEaKIuu OT
MPUPOJBl METAUIOB IPU HX B3aUMOJCHCTBUHU C
COJITHOM KHCJIOTOH. 8. 3aBUCHUMOCTh CKOpPOCTHU
XUMUYECKOM peakluu OT MNPUPOABl KHUCIOT MpHU
B3aUMOJCHCTBUU HUX C XKejne3oM. 9. 3aBUCUMOCTh
CKOPOCTH XHMMHMYECKOM pEakuuu OT TeMIlepaTyphbl.
10.

3aBUCUMOCTb CKOPOCTM XUMHYECKOM peakuuu OT

CKOPOCTH XUMHUYECKOH peakInu OT Pa3Iu4HbIX (GaKTOPOB
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KOHLEHTpAallUl  pearupyromux  Bemects. 11,
3aBUCHMOCTh CKOPOCTHM XHMHMUYECKOM pEaKIuu OT
IUIOIA TN COTPUKOCHOBEHHMS pearupyrommux
BemecTB. 12. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOMN

pCaKknuu OT HAJIMYUS KaTaJIUu3aTopa

Xumnyeckue peakuuu B pacrsopax (10 1)

DNEKTPOIUTHYECKAS

JUCconranus

ITonsTue 06 3JI€KTpOJIHTH‘-I€CKOfI JUCCcoralnuu. Xapaz<mepu306amb IIOHATHUA (OJICKTPOJIUTHYCCKAA
DNEKTPOIUTHl W HEINIEKTPOJIUTHL.  MeXaHU3M | JUCCOLUALUNY, «JIEKTPOIUTH», «HEITIEKTPOIUTHI».
IUCCOLMAIMI  DJIEKTPOJIMTOB  C  PAa3JIUYHBIM | Yemanasnuéams TPUUHMHHO-CIICACTBEHHBIE CBSI3U MEXIY
xapakTepoM CBsi3U. CTENeHb AIEKTPOIUTHUYECKON | MPUPOIOM SJEKTPOIUTA U CTENEHBIO €r0 AUCCOLUALINH.
Jucconuanuu. CI/IJII:HBIGI/ICJIaGBIe SJICKTPOJIUTHI. Yemanasnusamo MNPUYUHHO-CICACTBCHHBIC CBA3U MCKIAY
JemoncTpanuu. VcnbiTanue BemeCTB W UX | TUIIOM XMMHUYECKOH CBS3M B AJIEKTPOJIIUTE U MEXaHHU3MOM
PacTBOPOB Ha ANIEKTPONPOBOIHOCTD €ro AMCCOoIraIu

JladopaTopHublii onbIT. 13. Jlucconuarus crnadbIx

ANIEKTPOJINTOB HA IPUMEPE YKCYCHOM KUCIIOTBI
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7 OcHoBHBIC OCHOBHBIE TOJOXKEHUS TEOPUHU DIIEKTPOIUTHUECKON | Xapakmepu3zoéams TOHSATUS «CTENEHb JAMCCOLUALIUN,
MOJIOKEHUS TEOPUH mucconmanuu.  Knaccudukamuss HMOHOB M WX | «CHIIBHBIE — DJIEKTPOJUTBI»,  «CHa0ble  3IIEKTPOIUTHI,
AJIEKTPOTUTUYECKON cBoiictBa. KWHCIIOTBI, OCHOBaHHMS W COJM KakK | KKaTHOHBI», «AHHOHBI», «KHCJIOTHI», «OCHOBAHHS, «COJIH.
muccormaruu (TOJI) ANEKTPOJUTHI. VX Kitaccudukanust U TuCCOIraIusl. Cocmasname ypaBHEHUS SJIEKTPOJUTHUECKON JTUCCOLUAIIUN

JdemoHcTpanmu. 3aBUCHUMOCTD | KUCJIOT, OCHOBaHUH U COJIEH.

3JEKTPONPOBOAHOCTA  YKCYCHOM  KHUCIOTHI  OT | Muntocmpuposams TPUMEPAMH  OCHOBHBIE  TTOJIOKEHUS

KOHIIEHTpalUHuH. [[BUMKEHHWE OKpAIIEHHBIX HMOHOB B | TEOPUU AJIEKTPOIUTUUECKON AUCCOIUALIUH.

AJIEKTPUYECKOM T0JIE Paznuuams ~ KOMIIOHEHTHI — JIOKa3aTENbCTB  (TE3HUCOB,
apryMEeHTOB U ()OPMBI JOKA3aTEIbCTBA)

8—9 | XumMuueckue OO0mue XMMUYECKHE CBOMCTBA KHUCJIOT: U3MEHEHHE | Xapakmepuzoeamsb 00IIHE XUMUYECKHE CBOMCTBA KUCJIOT C

CBOICTBA KHUCJIOT KaK

JJIEKTPOJIUTOB

OKpPAacKM  WHIUKAaTOpOB,  B3aUMOJECHCTBHE  C
MCTAaJUIaMH, OKCUAAMU U TUAPOKCUAAMU MCTAJIJIOB U
colsiMU. MOJIeKyJsIpHbIE W HOHHBIE (TIOJNHBIE U
COKpaII€HHBIC) YpPaBHECHMsI pEaKIHi. XHUMUUYECKHI
CMBIC]I  COKpAIIEHHBIX  YpaBHEHUW. Y CJIOBUA
MPOTEKAHUS peaKIuil MEXIy OJJIEKTPOJIUTaMU 10
KOHIIA. P}II[ AKTUBHOCTH MCTAJIJIOB.

JlabopaTopHble onbIThl. 14. V3MeHEHHE OKpacku

WHIMKATOPOB B KHUCIOTHOM cpene. 15. Peakuus

MO3UIMI TEOPUU AJIEKTPOITUTUUECKON AUCCOIUALINH.
Cocmaeénams MOJNEKYJSIpHBIE, TOJIHBIE M COKpAIIEHHBIE
WOHHBIC YpaBHEHUS PEAKINI C y4aCTHEM KUCIIOT.
Apeymenmuposams BO3MOXXHOCTh TNMPOTEKAHMS PEaKIUil C
y4acTHeM KHCIOT Ha OCHOBEe mpaBuijia bepromie m psima
AKTHBHOCTH METAJJIOB.

IIposooumy XUMHUYECKHE

ONBITHI,  IOATBEPKIAOIINE

CBOWCTBAa KHCJIOT, C COOJIIOJCHHEM TMpPaBHJI TEXHUKH

0€30I1aCHOCTH.
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HEUTpaJIM3alUd pacTBopa MIENOYU pa3InYHBIMU
kucnoramu. 16. [Tomyuenue runpokcuna meau(Il) u
€ro B3aMMO/JICUCTBUE C PA3IMYHBIMU KHACIOTaMHU. 17.
B3anMomelicTBUE CHJIBHBIX KHCJIOT C OKCHIOM
menu(Il). 18—20. BsaumopeicTBHE KHUCIOT C

MeETalIaMU. 21. KauecTtBenHas peakuus Ha
kapOoHaT-voH. 22. [TonydyeHue cTyaHs KpeMHUEBOH
KUCIOThL. 23. KauecTBEeHHass peakius Ha XJIOPHU-

WIH CyTb(aT-UOHBI

Habnooams n onucvléamo pCaKknuuu ¢ y4aCTUCM KUCIIOT

C TIOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKa XUMUU

10

XUMHUYECKHUE
CBOICTBa OCHOBAHUIl

KakK 3JICKTPOJINTOB

O6mue XUMHUYECKHE CBOIICTBa IIeJIOYEH:

B3aUMOJCICTBUE  C KHCIJIOTaMH, OKCHJaMU
HEMETAJUIOB, cosaMu. OOIe XMMUIECKUE CBOMCTBA
HEpPACTBOPUMBIX OCHOBAaHUM: B3aUMOJEUCTBUE C
KHUCJIOTaMH, Pa3J0KEeHUE MIPU HArpPEBAHUH.

JlaGoparopHble onbITbl. 24. V3MeHEHHE OKpacKu
WHJIUKAaTOPOB B IIECJIOYHON cpene. 25.
B3anmoneicTBre 1ienoyerd C YrieKUCIbIM Ta30M.
26. KauecTBeHHasi peakiusi Ha KaTHOH aMMOHMS.
27—28. Ilonyuenue ruapokcuaa meau(Ill) m ero

pasioxeHue

Cocmaeénams MOJNEKYJSIpHBIE, TOJIHBIE M COKpAIIEHHBIE
MOHHBIC YPAaBHEHUS PEAKIUN C y4aCTUEM OCHOBAHUU.
Apeymenmupoeams BO3MOXHOCTb INPOTEKAHMS PEAKIUN C
y4acTHEM OCHOBAHHUI Ha OCHOBE ITpaBmiia beproiuie.
IIposooums  ONBITBI, TOJATBEPKIAIONINE XUMUYECKUE
CBOMCTBa OCHOBAaHUM, C COOJFOJCHUEM IIPaBUJI TEXHUKH
0€30MacHOCTH.

Habnooams n onucvigams peakliui C y4aCTUEM KHCIOT C

MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHUH

11

XUMHUYECKHUE

OO01re XMMUYECKUE CBOMCTBA CPETHUX COJICH:

Xapaxkmepuzoeamv 0o0OlIME XUMUYECKHE CBOWCTBA COJIEH ¢
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CBOWCTBA COJIEN KaK

JJIEKTPOJIUTOB

B3aMMOJICHCTBUE C KUCIOTaMU, IIeJI09aMu, COJISIMU

U MeTajuiaMu. B3anMoaeicTBUE KUCIIBIX COJIEW CO

IeJI04YaMHu.

JlaGoparopHuble onbiThl. 29. B3aumopeiicTBue
kapbonaroB ¢  kucinotamu. 30. Ilomydenue
ruapokcuna xenesa(lll). 31. BzaumoneiictBue

xenes3a ¢ pactBopoMm cyibdara menu(Il)

MO3ULUI TEOPUU IIEKTPOIUTUYECKON JUCCOLUALINH.
Cocmasnsams MONEKYJISpHBIE, IOJHBIE U COKpAIIEHHbBIE
VMOHHBIC YPAaBHEHUS PEAKIIUN C yYaCTUEM COJIEH.
Apeymenmupoeams BO3MOKHOCTb NPOTEKaHUSl peaKLUi
C y4acTHEM COJIEW Ha OCHOBE ITpaBuia beproiuie.
1Iposooums  ONBITHI,

MNOATBCPIKAAOIIUC XUMHUYCCKUC

CBOMCTBAa COJIEH, C COOJIONEHHEM TIPaBWJI TEXHHUKHU
0€30MMacHOCTH.
Habnooams m onucvigames PeaKkIUU C y4acTUEM Coliei

C IOMOILBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKa XUMUU

12 [Tonsitue o runmponuse | ['maponus kak 0OMEHHOE B3aUMOJEHCTBUE COJICH C | Yemarnasnusams 3aBUCUMOCTh MEXIY COCTaBOM COJU U
coJieit BOJIOM. ['MApoOnu3 coNM CHJIBHOTO OCHOBAaHHS H | XapaKTepoM €€ TuIpoJin3a.

cmaboit  kucnmotel. [mnponu3 comu  cmaboro | Amanusuposéams  Cpely pacTBOpa COJMM  C  MOMOIIBIO
OCHOBAaHMS M CWIBHOM KHCIOTBHL. BOIOPOIHBIN | HHAUKATOPOB.
nokazarenb (pH). IIpocnosuposams TUTI TUAPOIN3A COJIU HA OCHOBE aHAIN3a
JemoncTpauuu. OnpeneneHue xapakrepa cpeabl B | €€ hopmyIibl
pacTBopax coseu

13 Ilpakxmuueckasn CBoiicTBa KHCIIOT, OCHOBaHWM, OKCHJIOB U coyiei | Ymems oOpamarbcs ¢ J1aOOpaTOpHBIM OO0OpPYAOBaHUEM

paboma 1. Pemenue
AKCIIEPUMEHTATBHBIX

3aga4 10 TEMC

B CBETE TEOPHUH DJIEKTPOJUTHUCCKOU TUCCOIHAITUU
Y TIpEACTABICHUI 00 OKHCIIUTENLHO-

BOCCTAHOBHUTCIIbHBIX PCAKIUAX

U HarpeBaTeNIbHBIMM  MpuUOOpaMH B COOTBETCTBHUHU
C MpaBUIaMH TEXHUKU O€30MaCHOCTH.

Habntooams cBONUCTBA JIEKTPOIUTOB.




59

«DJIEKTpOIUTUYECKAS

JUCColanusi»

Habniwooams W onucvlieams  peaklMu C  y4acTHEM
ANIEKTPOJIMTOB C TOMOIIBIO €CTECTBEHHOI'O (PYCCKOTO HIIU
POJIHOTO) SI3BIKA U SI3BIKA XMMHHU.

@opmynuposamb BBIBOIBI MO pe3ylbTaTaM IMPOBEIEHHOTO

JKCIIEpUMEHTA
14 O06001IeHre U cucTeMaTH3aIys 3HaHUH 110 TeMe «XUMUYECKUE PEaKIIMK B pACTBOPaX dJEKTPOIUTOBY
15 Konmponvnas paboma I o Teme «XUMHYECKUE PEAKITUU B PACTBOPAX IJICKTPOIUTOBY
HemeTasiibl M UX coeqMHEeHUs (25 1)
16 O61mas CtpoeHue aTOMOB HEMETANIOB M HMX MOJ0XKeHUe B | OObACHAMb, 9TO TAKOE HEMETAJLIHI.
XapaKTCPUCTHUKA HGpHOZ[H‘-IGCKOﬁ CUCTEME. PH,Z[ Xapaz<mepu306amb XUMHWYCCKHUEC DJICMCHTHI — HEMCTAJIJIbI U
HEMCETAJIJIOB SJICKTPOOTPULATCIIbHOCTH. KpI/ICTa.H.HI/I‘-IGCKI/Ie CTPOCHUC, (1)I/I3I/I‘-I€CKI/IG U XHUMHYECKUE CBOICTBa MMPOCTBIX
pPEMIETKM HEMETAIJIOB — TPOCTBIX  BEILIECTB. | BEIIECTB — HEMETAJLIOB.
dusnyeckue  cBoiictBa  HeMerawioB.  OOmme | ObvscHams 3aBUCHUMOCTD OKMCIIUTEILHO-
XUMHYECKHE CBOWCTBA HEMETAIIOB: OKUCIIUTEIbHBIC | BOCCTAHOBUTEIBHBIX ~ CBOWCTB (WM MpedcKazvléamy

1 BOCCTAHOBHUTCIIBHBIC.

Hemoncrpauuu. Komnekuuss HemeTamwioB. Moaenu
KPUCTAJUTMYECKUX PEIIETOK HEMETAIIJIOB: aTOMHBIE U
MoJIeKyJsipHble. O30HATOP M MPUHIIMITBI €70 PAOOTHI.
['openue mpocThIX BEIIECTB — HEMETAIOB: CEpBI,

dbocdopa, TpeBECHOTO yTIs

CBOﬁCTBa) 9JICMCHTOB-HCEMCTAJIJIOB OT HWX IIOJOXCHHA B

HGpHOI[PI‘ICCKOfI CUCTEME XUMHYCCKHX 3JICMCHTOB

. . Menneneena.
Yemanasnueamy TPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXAY
CTpOGHI/IeM XI/IMI/I‘IGCKOI\/'I THUIIOM

aTroMa, CBSI3bIO,

KPUCTAJUIMYECKON PEIIETKN HEMETaJJIa U €r0 COCIMHEHUN 1
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(¢U3MUeCKUMHU CBOMCTBAMM JAaHHOTO HEMeTasla M  €ero

COEMHECHUM.
/Jloxaszvieams OTHOCUTEIBHOCTh TMOHATHA «METALD) U
«HEMETaJ»

17 Oobmas lamorensr, CTpoeHHE WX AaTOMOB M MOIEKYN. | Xapakmepuzosams CTpOCHHE, (PUINIECKUE U XUMHUYECKHE
XapaKTEPUCTHKA @u3znyeckue M XMMHYECKHE CBOMCTBA TaJIOT€HOB. | CBOMCTBA, MOJYYEHHE W IPUMEHEHHE TaJIOT€HOB B ILJIaHE
yemMeHToB VIIA- 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB TajOT€HOB B | 001Ier0, 0COOCHHOTO U €TUHUYHOTO.

IPYIIIBl — TAJIOTEHOB | 3aBUCUMOCTH OT UX IOJIOKEHUS B MEPUOANYECKON | Vcemanasnusams NPUUNHHO-CIEICTBEHHBIE CBSA3U MEXKIY
cucteMe. HaxoxeHue rajoreHoB B MPUPOJE U UX | CTPOEHHEM  aToMa,  XMMHYECKOM  CBSI3bl0,  THUIIOM
[IOJTy4EHHUE. buonornueckoe 3HAYCHUE U | KPUCTALIMYECKONW PEHIETKU y TaIOT€HOB U (PU3MUECKUMH U
IIPUMEHEHHE TraJOre€HOB. XUMHUYECKUMH CBOMCTBAMU ITUX BEILECTB
JdemoncTpanuu. OOpasmpl TaJOreéHOB — IMPOCTHIX
BeILECTB. B3auMoaencTBue raloreHoB ¢ METalJIaMH.
BriTecHenne xjgopoM OpoMa U MOJIa U3 PAaCTBOPOB
UX coJiel

18 Coenunenus [amoreHOBOIOPOABI W COOTBETCTBYIOIIME UM | Xapakmepuzo6ams C UCIONH30BAHHEM PYCCKOTO (POJIHOTO)
rajJjioreHoB KHCIIOTHI: TIJIABUKOBAs, COJISTHAsI, OPOMOBOIOPOHAS, | SI3bIKA M SI3bIKA XMMHUH COCTaB, (U3MUECKUE U XUMHYECKHE

nojgoBogopoaHas. lanorenuasl. KadecTBeHHBIE

pC€aKknuu Ha TaJIOrCHHUA-UOHBI. HpI/IMeHeHI/Ie

COETMHEHUHN TaJIOr€HOB.
Komnexnus

JdemMoHcTpanus. [IPUPOAHBIX

CBOIWCTBA, TOJYYEHHE M NPUMEHEHUE COEIMHEHHI
raJIoreHOB.
Ha3zvieams coenuHeHUs TaloreHoB 1o (GopMmyne Hu

cocmasnams GOPMYIIBI 110 UX HA3BAHHUIO.




61

COCIMHEHMM XJI0pa.
JlaGopaTopHblii onbIT. 32. Pacnio3naBanue

raJJOr¢cHua-uoHOB

Yemanasnueams TPUUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY
XUMUYECKOHU CBS3bI0 U TUIIOM KPUCTAILIMYECKOHN PEIIETKHU B
COEIMHEHUSX TaJOreHOB U (U3UUYECKUMU U XUMHUYECKUMU
CBOMCTBaMH 3THUX BEIIECTB.

Ilposooums, Habawoams W ONUCHIBAMb XUMHUYECKUN
HKCIIEPUMEHT M0 PACHO3HABAHUIO TaJOT€HUJI-MOHOB C
coOJII0ZICHHEM MPaBUJI TEXHUKU O€30M1aCHOCTH.

Buinoanamo

pacuérel MO XHUMHUYECKUM dopmylaM U

YPAaBHEHUSAM  DPEaKLUi, MPOTEKAIIUX C  Y4acCTHEM

COE€IUHEHHUI TaJIOTEHOB

19

Ilpakxmuueckasn
paboma 2. N3yuenune
CBOWCTB COJISTHOM

KHCJIOTBI

CongHast KHCIOTa KaK CWIBHBIA  DJIEKTPOJIUT.

TunuyHble peakuuu KHUCIOT, XapaKTepHbIC A
COJITHOM KHCJIOTBI: B3aHMMOJICHICTBHE C MeETalllITaMH,
OCHOBHBIMH u aM(pOTepHBIMH OKCHJIaMH,
OCHOBaHMSIMU H aM(pOTEPHBIMU THIAPOKCHIAMH,

coissmu. KauecTBeHHast pC€aKkyd Ha XJTOpHUI-UOH

Ymems obOpamarbest ¢ 1ab0OpaTopHBIM O00OPYJOBAHUEM H

HarpeBaTeNbHBIMM ~ NpPUOOpaMH B COOTBETCTBUU  C
IpaBUJIaMU TEXHUKHU 0€30MacHOCTH.

Habntooams cBOMCTBA 3JEKTPOIUTOB M MPOUCXOIAIIUX C
HUMH SIBJICHHI.
Habnwoams w  onucvieams peakuum ¢  y4aCTHEM
JIEKTPOJIUTOB C IOMOILIBI0 PYCCKOTO (POJHOr0) sA3bIKa U
SI3bIKA XUMUU.

Dopmynuposampb BBIBOJBI IO pe3yibTaTaM INPOBEIEHHOTO

IKCIEPUMEHTA
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20 Oomas OOmrast xapaktepucTuka 31MeMeHTOB VIA-rpynnsl. | /Jlasames 0OOIIyI0 XapaKTEpPUCTHUKY aToMaM, MPOCTBHIM
XapaKTepUCTHKA Cepa B mpupose U €€ MNoIydeHHE. AJUIOTPOIHBIE | BEHIECTBAM M COSAUHEHMSIM XaJbKOI'€HOB B 3aBUCUMOCTH OT
3eMeHTOB VIA- MoAM(UKAIIMU CEPbl M MX CBOWCTBA. XWMHUYECKHE | UX TOJIOKCHHS B IEPHUOINUECKON CHCTEME.

IpyIIBl — CBOMCTBA Cepbl U €€ MPUMEHEHNE. Xapaxkmepuzoeams CTpOEHUE, AIIOTPONHIO, GUBUYECKUE U
xanpkoreHos. Cepa JdemoHcTpanuu. Bzaumoneiictsue cepsl ¢ XUMUYECKHUE CBOUCTBA, IIOJYy4YEHUE U IPUMEHEHUE CEPBI.
MeTaiamu. ['opeHue cepsl B KUCI0pOie Ycmanasnueams TPUUMHHO-CIEACTBEHHBIE CBSI3U  MEXKIY
CTPOCHHEM  aToOMa, XUMHUYECKOM  CBS3bIO,  THUIIOM
KPUCTAJUTMYECKOW PemETKH cepbl U e€ (U3UYECKUMU U
XUMUYECKUMH CBOMCTBAMHU.
Bvinonnams  pacy€rbl MO XUMHUYECKMM (GopMmynaM |
YPAaBHEHUSM PEaKIMil, IPOTEKAIOIINX C yYACTUEM CEPBI.
Ilposooums, mHabrOO0ams W onucvleams XUMHUYECKHI
IKCIIEPUMEHT 10 TOPEHUIO CEpPhl Ha BO3JYXE U B KHCIOPOJE
C COOJIIOICHNEM TIPABHJT TEXHUKH 0€3011aCHOCTH
21 CepoBoniopon u CepoBoIOpPOI: CTPOCHHE MOJEKYIBI, (U3HUECKUE U | Xapakmepuzoeamsb ¢ UCTOIB30BAHUEM PYCCKOTO (POJTHOTO)

[ A11i1)791 431

XHUMHUYCCKUC CBOI\/'ICTBa, IMOJIYYCHHUEC U 3HAYCHHUC.

CepoBonopognast  kucnora. Cymbduasl U ux
3HaueHue. JIIoMUHOPOPBHL.
Jemoncrpauuu. Kommeknus cCyiabOUIHBIX PYII.

KauecTtBenHnas peakuust Ha Cyab(UI-HOH

A3bIKA M SI3bIKa XMMHH COCTaB, (U3MUECKUE U XUMHYECKHE
CBOMCTBA, IOJIy4YCHUE U IIPUMEHEHUE COCAVUHEHUHN CEPbI B
CTENEHU OKUCIICHUS —2.

Ha3zvieams coenuHeHUs cepbl B CTETIEHU OKHUCICHHS —2 MO
bopmye u cocmasnams GOPMYIIBI IO UX HA3BAHUIO.
Cocmasnamo HMOHHBIE

MOJICKYJISIpDHBIC U YpaBHCHUA
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peaKkuuii, XapakTEPU3yIOLIHE XHUMUYECKHME  CBOMCTBA
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvlieams IIPOLIECCHI OKHCJICHUSI-BOCCTAHOBJICHUS,
onpeoeniams OKUCIUTEIb U BOCCTAHOBUTEIb U COCMABAAMb
DJIGKTPOHHBIA OallaHC B pEaKIHsIX C Y4acTHEM CEphl B
CTENEHU OKUCIICHUS —2.

Yemanaenueams TPUUYMHHO-CIENCTBEHHBIE CBSI3U MEXKIY
XUMUYECKON CBSI3bI0 U TUIIOM KPUCTANIMYECKON PEIIETKHU B
COCIMHEHUSX CEepbl U (PUINYECKUMU H XUMHUYECKUMU

CBOMCTBAMU DPTHUX COEINHEHUN

22

Kucnoponusie

COCAMHCHUA CCPBI

Oxkcuna cepwi(IV), cepHucras KuCIIOTa, CYIb(QUTHI.
KauecTtBeHHas peakuus Ha CyIb(GUT-HOH.

Oxcun  cepwi(VI), cepHas Kucnora, CyabgaTsl.
Kpucramnoruaparel. KadecTBeHHass peakuus Ha
cynbdaT-HoH.

JemoncTpanuu. OOeciBeYMBaHUE OKPAIICHHBIX
TKaHEH 1 [[BETOB CEPHUCTHIM T'a30M.
B3aumoneiicteue

KOHLICHTPUPOBAaHHON  CEpPHOU

KHCIOTHI ¢ Menpto. OOyrimBaHHWE OPraHUYEeCKUX
BEIIIECTB KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM.

JlabopaTopHblii onbIT. 34. KauecTBeHHbIE peaKkIuu

3anucvieams  (GHOpMYyNBI OKCHIIOB CEpBl, HA3bl8amsv WX,
onucvlgams CBOMCTBA HA OCHOBE 3HAHUM O KHCJIOTHBIX
OKCH/JIaX.

Xapakmepuzoeamsb ¢ UCTOIB30BaHUEM PYCCKOTO (POIHOTO)
A3bIKa M SI3bIKa XMMHH COCTaB, GU3MUECKUE U XUMHYECKHE
CBOICTBA CEPHOM KUCIIOTHI KaK 3JIEKTPOJIUTA.

Cocmaénams  MOJEKYISIPHBIE W WOHHBIE  YpaBHEHHS
pEaKLHii, XapaKTEPU3YIOLIUX XUMHUYECKHE CBOMCTBA CEPHOM
KHCJIOTBI.

Pacnosnasams cynbdar-nuoHsl.

Xapakmepuzo6amsb ¢ UCTIOIB30BAaHUEM PYCCKOTO (POIHOTO)
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Ha CcyJb(haT-uOHbBI

S3bIKa W SA3bIKA XUMHU CBOMCTBA KOHLICHTPUPOBAHHOM
CEPHOI KUCIIOTHI KaK OKHCIIUTEIS.

Cocmasnamo YPaBHEHHUS OKHCIIUTEIBHO-
BOCCTAHOBUTENIBHBIX PEAKIMM METOIOM JJIEKTPOHHOIO
Oananca.
Buinonnams  pacu€rel 10  XUMHUYECKHM (GopMmynaM |
YpaBHEHUSAM DPEaKIMi, MPOTEKAIOMNX C YYaCTHEM CEPHOU
KHCJIOTBI.

Habnooams 1 onucbiéams XUMUYECKUH IKCIIEPUMEHT

23 IIpaxmuueckas CepHass KHCIOTa KaK CHJIBHBIH  AJIEKTPONIHUT. | Ymems obOpamaTthcst ¢ 1a00paTOpHBIM 00OpYIOBaHHEM U
paboma 3. U3yyenne | TUNWYHBIE peakUU KUCIOT, XapaKTepHble MJis | HarpeBaTelbHBIMA  NpuUOOpaMH B COOTBETCTBUU  C
CBOWCTB CEPHOI paz0aBIICHHON CEpHOM KHCIIOTHI: B3aUMOJICUCTBHUE C | MMPAaBUJIAMU TEXHUKH 0€3011aCHOCTH.

KHMCIIOTBI METaUlaMH,  OCHOBHBIMH U am@oTepHbIMU | Habniodams CBONCTBA SJEKTPOJIUTOB M MPOUCXOJAIIUX C
OKCHJaMHM,  OCHOBaHMAMHU ¥  aM(OTEpHBIMH | HUMU SIBICHUI.
ruapokcuaaMu, consmu. KauectBennas peakuus Ha | Habniodams W onucvléams  PEaKIUM € y4acTHEM
cynb(aT-uoH JIEKTPOJIUTOB C MOMOMIbIO €CTECTBEHHOIO (PYCCKOTO MM
POZIHOTO) S3bIKa U A3BbIKA XUMUHU.
Dopmynuposamb BBIBOIBI 110 pE3yJbTaTaM IPOBEIEHHOTO
JKCIIEpUMEHTA
24 OO6mas OOmrast xapakTepUCTUKA DJJIEMEHTOB VA-Tpynmsl. | /lasamb OOUIyI0 XapaKTEPUCTHUKY aToMaM, MPOCTHIM
XapaKTepUCTHKA A30T, cTpoeHME aToMa M MOJEKYJbl a30Ta. | BEIIECTBAM M COEIAMHEHUSAM JJIEMEHTOB VA-rpynnsl B
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XUMHUNYCCKUX
31eMEHTOB VA-

rpynmsl. A30T

dusnyeckue U XUMUYECKHME  CBOMCTBA U
MPUMEHEHHE a30Ta. A30T B TNPHUPOAE U €ro
OuoJsoruuecKas posb.

Hemoncrpauuu. [(uarpamma «CocTaB BO3IyXay.

Buneogpparmentst u cnaiiasl «IItnusu 6azapb»

3aBUCUMOCTH OT UX II0JIOXKECHUS B IIEPUOJAUUECKON CUCTEME.
Xapaxmepuzoeams ¢ UCIOIb30BAHUEM PYCCKOTO (POIHOIO)
A3bIKa W SI3blKa XUMHMHM CTPOEHHE, (U3UUECKUE WU
XUMHUYECKHE CBOMCTBA, ITOJIyYCHHE U IPUMEHEHHUE a30Ta.
Hasvieams coenuHeHus azora no QGopmyne U cocmasnsameo
(opMyIIbI 110 UX HA3BAHHUIO.

Ycmanasnueams TIPUYMHHO-CIIEACTBEHHBIE CBSI3U MEKIY
CTPOCHHEM aTOMa M MOJIEKYJIbI, BUAOM XMMHYECKON CBS3H,
TUIIOM  KPUCTAJIUIMYECKOM  PEIIETKM  a30Ta U €ro
(U3NUECKUMU U XUMUYECKHMH CBOMCTBAMH.

Buvinonname  pacuéTel MO XUMHYECKHM QopmyiaMm H

YpaBHEHHUSAM peakIuii, MPOTEKAIOIINX C Y4acTHEM a30Ta

25

Ammuak. Conu

AMMOHUA

AMMHAK, CTPOCHHE MOJEKYIbl U (u3uveckue
CBOMCTBa. AMMHayHas BOJA, HAIIATBIPHBIM CIUPT,
rugapaT aMmmuaka. JIoHOpHO-aKIENTOPHBIA MEXaHU3M
oOpa3oBaHHMsl CBA3M B  KAaTMOHE  aMMOHHA.
BoccranoBurenbHbIE CBOMCTBA aMMHAKA.

Conun amMmMoHUMS W uX npumeHeHue. KayecTBeHHas
peakiys Ha KaTHOH aMMOHMUSI.

JdemoHcTpanmu.

[Tonyyenue, cobupanue u

pacro3HaBaHUC aMMHUAKa. Paznoxenue Auxpomara

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POHOTO)
SA3bIKa M s3bIKA XHWMHHU COCTAaB, CTpOGHI/Ie MO.HGKy.HBI,
bu3nMYecKne W XHUMHYECKHE CBOWCTBA, IOJy4YE€HHUE U
MIPUMEHEHNE aMMHAaKa.

Haszvieams conmu aMMoHHS 1O (OpMYyNIaM U COCMAsisims
(OpMyIIBI 110 UX HA3BAHUSM.

3anucvieamv  MOIGKYJSpPHbIE W HWOHHBIE YpaBHEHUS
peaKuuid, CBOICTBa

XapaKTepU3yIOIINX  XUMHUYECKUE

aMMHaKa U coJieil aMMOHMUS.
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AMMOHUA.
JlabopaTopHublii onbIT. 36. KauecTBeHHas peakius

Ha KaTUOH aMMOHHA

Cocmasnamo ypaBHEHUS OKHCIUTENBHO-
BOCCTAHOBUTENIBHBIX PEAKIUNA C YyYacTHEM aMMHaKa C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUYMHHO-CICACTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHYECKOW CBSI3M, THUIIOM KPUCTAIIMYECKOU
pPEMIETKH B aMMHAKe U COJSX aMMOHHUS M (DU3MUECKUMU U
XHUMHUYECKMMHU CBOMCTBAMU STHX BEILIECTB.

Ilposooums, mabroO0ams W onucvléamv XUMHYECKHI
OKCIIEPUMEHT [0 pACIO3HABAHWIO HWOHOB AaMMOHHUS C
COOJIOZICHHE TTPABIII TEXHUKH 0€30MacHOCTH.

Boinoausame

pacuérel MO XHUMHUYECKUM dopmylIaM U

YpaBHEHUSM peakiuii, MPOTEKAIOIINX C y4aCTHEM aMMHUaKa

26

IIpakmuueckasn
paboma 4.
[Tonydyenune aMmmuaka
Y U3y4YEHUE €ro

CBOWCTB

[Tony4yenue, cobupanue u pacrio3HaBaHHE aMMHAKA.

N3yueHne pacTBOPUMOCTH aMMHMaka B BOJIE U

XapaKTepUCTHUKAa OCHOBHBIX  CBOWCTB  THjpaTa
ammuaka. KayecTBeHHass peakuuss Ha KaTHOH
aMMOHUS

IHonyyams,  cobupamv U  pacnosHasams  aMMUAK.

Obpawamvcs ¢ 1aboOpaTopHBIM  O0OpyIOBaHUEM U

HarpeBaTeJIbHBIMU ~ NpUOOpaMH B COOTBETCTBHUH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams n onucviéams XAUMUYECKUN SKCIEPUMEHT C
MIOMOIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XMMMUU.
Dopmynuposams BBIBOIBI MO pe3yjbTaTaM MPOBEIEHHOTO
JKCIIEpUMEHTA.

Compyonuuams B Tpolecce y4eOHOrO B3aMMOJCHCTBUS
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npu paboTe B rpymmax

27—28

Kucnoponnsie

COCAMHCHHUSA a30Ta

Oxcuapl a30Ta: HECOIEOOPa3YIONIUE H KUCIOTHBIE.
A3oTHCTasi KUCIOTa U HUTPUTHL. A30THas KHCIIOTA,
€€ molydyeHue U cBorcTBa. Hutparsl.
JdemoHcTpanmu. B3aumoneiicteue
KOHLICHTPUPOBAaHHOM Aa30THOM KHUCIJIOTBI C MEJBIO.
l'openne uyépHoro mnopoxa. PasznoxxkeHue HuTpara
KaJIAsl U TOPEHHUE IPEBECHOTO YTOJIbKA B HEM.
JlabGoparopubiii onbIT. 37. XUMHYECKHE CBOMCTBA

a30THOM KHCJIOTHI KaK SJICKTPOJINTA

Xapaxmepuzoeams ¢ UCTIOIIB30BAHUEM PYCCKOTO (POHOTO)
A3bIKa M SI3bIKa XMMHH COCTaB, GU3MUYECKUE U XUMHYECKHE
CBOMCTBA, NTOJIy4YEHUE U IPUMEHEHUE OKCUIOB a30Ta.
Cocmaeénams  MOJEKYISIPHBIE W WOHHBIE  YpPaBHEHHS
peaKkuuii, XapakTepHU3yKIIUX XUMUYECKUE  CBOMCTBA
OKCHJIOB a30Ta.

Yemanaenueams TPUUYMHHO-CIENCTBEHHBIE CBSI3U MEXKIY
BUJIOM XHMHMYECKOW CBA3M, THUIIOM KpPHUCTAUIMYECKOU
pemiéTk B OKCHJAX a3oTa W WX (U3HYECKUMU U
XAMHYECKUMH CBOKMCTBAMHU.

Xapaxkmepuzoeams ¢ UCTOJIb30BAHUEM PYCCKOTO (POJHOTO)
A3bIKa M SI3bIKa XMMHH COCTaB, (GU3MUECKUE U XUMHYECKHE
CBOMCTBAa Qa30THOM KHUCJIOTBI KakK »JJIEKTPOJUTAa U €€
MIPUMEHEHUE.

3anucvieams  MOJNEKYJSpHbIE W  HOHHBIE YpaBHEHMUS
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peaKkuuii, XapakTEPU3yIOLIHE XHUMUYECKHME  CBOMCTBA
A30THOM KHUCIIOTHI KaK AJIEKTPOJIUTA.

Ilposooums, mHabr0O0ams W onucvleamb XUMHUYECKHI
SKCIIEPUMEHT, XapaKTEpPU3YIOIIMH  CBONCTBAa  a30THOM
KHCIIOTBI KaK OJJIGKTPOJIUTA, C COONIOJIEHUEM TMPABUII
TEXHHMKH 0€30IaCHOCTH.

Xapaxkmepuzosamsb a30THYIO KUCJIOTY KaK OKUCITUTENb.
Cocmaesnamo

YpaBHCHUA OKHCIIUTCIBHO-

BOCCTaHOBHUTEIBHBIX peakuuii, XapaKTepU3YIOIIUX
XUMHYECKHE CBOMCTBA a30THOM KHUCIIOTHI KaK OKUCIUTEIIS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Ilposooums, mHabrOO0ams W onucvleams XUMHUYECKHI
DKCIEPUMEHT,  XapaKTEPU3YIOLIUM  CBOMCTBA  a30THOU
KHUCIIOTHI KaK OKUCIIHUTES, C COOMIOICHUEM TIPABUI TEXHUKH

0€e30I1aCHOCTH

29

docdop u ero

COCIMHCHU

docdop, ctpoenne atoma u amutorporus. Dochubr.
®ochun. Oxcun dochopa(V) u  dochophuas
kucnora. @ocharsl.

JemoncTpanuu. O6pasnpl MPUPOIHBIX COSAMHEHUHN
dbochopa. T'operme ¢dochopa Ha BO3AyXe U B

kuciopone. Ilomyuennme Oemoro Qochopa u

Xapakmepuzoeams ¢ NUCTIOIB30BAaHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3bIKA XUMHHU CTPOCHUC, aJINIOTPOIIUILO, (1)I/I3I/I‘-I€CKI/IG
U XHUMHYECCKUC CBOﬁCTBa, MMOoJIydCHHUC W MPUMCHCHUC
docdopa.

CaMOCTOSTEILHO onuUcCvHIBams CBOMCTBA OKCHIa

dochopa(V) Kak KHUCIOTHOTO OKCHJAa ©  CBOKHCTBa
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HCIBITAHUE €TI0 CBOMCTB.
JlabopaTopHublii onbIT. 38. KauecTBeHHas peakius

Ha dochar-uon

dbocopHOU KUCTOTHI.

dochopa(V) wu

dbochopHON KHCIOTHl ypPaBHEHUSMH COOTBETCTBYIOIIHUX

HUnnrocmpuposams ~ CBOWCTBA  OKCHAA

peaxuuii.
Ilposooums, Habawoams W ONUCHIBAMb XUMHUYECKUN
OKCIEPUMEHT €  COONIIOJCHMEM  TpaBUJ  TEXHUKH
0€30MacHOCTH.
Pacnosznasams dhocdar-noHsI
30 Oomas OOmiast xapaktepucTuka 3JeMeHToB [VA-rpynmsl: | /lasame 0OO0IIyI0 XapaKTEpPUCTHUKY aToMaM, MPOCTHIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOCHHSI aTOMOB, ITPOCTHIX BEIIECTB M | BEIIECTBAM M COCIUHEHHUSM »3JIeMeHTOB I[VA-rpynmsl B

ynemMeHToB [VA-

rpynmsl. YTiaepon

COCILI/IHGHI/Iﬁ B 3aBHCHMOCTH OT IIOJIOXKCHUSA

3JIEMEHTOB B MEPUOAUYECKON cuCTEME. YTJIEPO.
KpyroBopor yriepoga B mpupoje. AJIOTPOIIHbBIE
rpadutr.  AmopdHbIit

YIJIEpOJ: CaXka, APEBECHBIM yroyib. AACOpOIus.

Monudukanuu:  anMmas,

XUMHYECKHE CBOHCTBA

yrieposa.
Kokcoxumuueckoe Mponu3BOJICTBO U €r0 MPOAYKIIMSL.
KapOumpr.

demoncrpauuu. Komnekius «O0pa3iibl TprUpOIHBIX
I[Toptper H. .

COCTUHEHUN yriiepoaar.

3enuHckoro. [lornomenne akTUBUPOBAHHBIM YIJIEM

3aBHCUMOCTH OT UX MOJIOKEHUS B IEPUOANUECKOMN CHCTEME.
Xapaxkmepuzoeams ¢ UCTOJIb30BAHUEM PYCCKOTO (POJHOTO)
SI3BIKA M SI3bIKA XUMHH CTPOCHUE, AITIOTPOITHIO, (PU3NIECKUE
U XUMHYECKHE CBOWCTBA, TIONy4YeHHWE U MPHUMCHEHHE
amopgHoOro yriepoaa.

Cpasnusamsb CTPOCHHUE M CBOMCTBA ajiMa3a U rpadura.
Onucviéams OKUCITHTEITHFHO-BOCCTAHOBUTEIHHBIE CBONCTBA
yriaeposa.

Haba0ams W ONUCLIBAMb XUMHUYECKHI

IIposooump,

OKCIICPUMCHT C CO6J'IIOI[€HI/IGM ImpaBujI TEXHUKHU

0€30I1aCHOCTH
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PacTBOPEHHBIX BEILECTB WM Ta30B. Y CTPOUCTBO

MPOTUBOTa3a

31

Kucnoponusie

COEIMHEHMS yriiepoa

Okcun  yraepoma(ll):  cTpoeHume  MOJIEKYJIBI,
nonyyeHue u cBoiictBa. Oxcun yraepona(IV):
CTPOCHUE MOJIEKYJbI, IIOJYy4YEHHE U CBOWCTBA.
VYronsHasg kucinota. Conaum  yroiabHOHW KHUCJIOTHI:
KapOOHAThl W THUAPOKAPOOHATHL. TexHHWUeckas u
nuUIIeBas coja.

JlabopaTopHslii onbIT. 39. [TonyueHue u cBoiicTBa

YTOJIBHOM KHUCIJIOTBI

Xapaxkmepuzoeams ¢ UCTOIb30BAHUEM PYCCKOTO (POJHOTO)
SI3BIKA M SI3bIKA XUMHUH COCTaB, (PM3MUECKUE U XUMHUYCCKHE
CBOICTBa, MOJIy4E€HNE U IPUMEHEHUE OKCHJIOB YTJIEpPOIa.
Ycemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXIY
BHUJIOM XHMHMYECKOM CBA3M M THUIIOM KPHUCTAJUINYECKOU
peméTky B OKCHUIaxX yriepoga U HUX (U3HMUECKUMU H
XUMHUYECKHUMH CBOHCTBAMHU, a TAKXKE MPUMEHEHUEM.
Cobniodams ~ TpaBUJa TEXHUKH  O€30MAaCHOCTH  TIpHU
MCIIOJIb30BaHUH TIEYHOTO OTOTICHUS.

Oxasviéams TEPBYIO MOMOIIL MPHU OTPABICHUU YTapHBIM
ra3om.

Xapaxmepuzoeams ¢ UCTIOIB30BAHUEM PYCCKOTO (POHOTO)
A3bIKa M SI3bIKa XMMHH COCTaB, (U3MUECKHE U XUMHYECKHE
CBOICTBa, MOJIy4eHHE U MPUMEHEHHUE YTOJIbHON KUCJIOTHI U
e€ coneil (kapOOHATOB U THIPOKAPOOHATOB).
HUnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEM YTOJBHOU
KHUCJIOTHI OT UX COCTaBa.

Ilposooums, mHabroO0ams W onucvleamv XUMHYECKHI

SKCIICPUMCHT C COGHIO,Z[GHI/IGM ImpaBuJI TCXHUKH
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0€30IIaCHOCTH.
Pacnosnasamb xkapOOHAT-HOH.

Buvinonnams  pacu€Tel MO XUMHYECKMM QopmyiaMm H

YpaBHEHUSM  peakIuii, MPOTEeKAIIUX C Yy4acTHEM

COEIMHEHUH yriaepoaa

32 Ilpakxmuueckasn [Tonyuenwue, cobupanue u  pacnos3HaBanue | Ilonyuams, cobupamv W pacno3Hasams YTIACKUCIBIN Ta3.
paboma 5. | yrnekucinoro raza. M3ydenme pactBopumoctd | Obopawamecs ¢ n1abopaTOpHbIM — 000pyIOBaHHEM |
[Tonyuenue VIJIEKUCIOro Tra3a B BOJAE UM XapaKTEepHUCTHUKA | HArpeBaTeNbHBIMM  MpUOOpaMH B COOTBETCTBUM  C
VIIEKUCIOT0 Ta3a | | KHCIOTHBIX CBOWCTB YTOJIbHOM KHUCTIOTHI. | PaBUJIAMH TEXHUKHU 0€30MIaCHOCTH.
u3ydeHue ero cBoiictB | KauecrBeHnass  peakiuss Ha  kapOoHar-  u | Habarwoams M onuceléams XUMUYECKUH SKCIIEPUMEHT C

TUAPOKApOOHAT-HOHBI MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XMMUH.
Dopmynuposams BBIBOIBI MO pe3yjbTaTaM MPOBEIEHHOTO
IKCIIEPUMEHTA.
Compyonuuams B Tpolecce y4eOHOrO B3aMMOJCHCTBUS
pHu paboTe B Tpymmax

33 YrneBonopoasl Opranudeckasi Xumus. YTaeBoaopoasl. MetaHn, 3tan | Xapakmepuzoeams OCOOCHHOCTH COCTaBa W CBOWCTB

W TpONaH KaKk TMpeaenbHbie  (HACBIIICHHBIE)

VIJIEBOAOPOABI.  ODTHJICH W aleTWIeH  Kak
HempeeibHble (HEHACHIIICHHBIE) YTIIEBOJAOPOIBI.

CrtpykTypHBIE (DOPMYNIBI OPraHMYECKUX BEIIECTB.

OPraHUYEeCKUX COCTUHECHUH.
Paznuuamo npenenpHbIC U HENIPEACIBHBIC YTIIEBOIOPOIBI.
Hazvieamv wn 3anucvieams GopMynbl (MOJEKYISIPHBIE H

BAJKHEUIIINX IIpEACTaBUTENIEH

CTPYKTYPHBIE)
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I'openue yrneBogoponos. Peakiuu neruapupoBaHust
MpeAeNIbHBIX YIIIEBOI0POIOB.

JemoncTpauuu. Moaenu MOJEKya MeTaHa, 3TaHa,
STHIEHA W alleTHiieHa. BzauMonencTBrue >TUIIEHA C

OpOMHOI1 BO/IOH U PacTBOPOM IepMaHraHaTa Kaius

YTJICBOZOPOIOB.

Habniooams 3a  X0HOM XMMHYECKOTO OSKCIIEPUMEHTA,
OIHCHIBATh €T0 U JeNaTh BBIBOIBI HA OCHOBE HAOIIIOICHH.
@Dukcupoeams Pe3yNbTaTBl HKCIEPUMEHTa C IOMOIIBIO
pycckoro (pogHOro) —A3bIKa,

a TakKXkE€ C IIOMOIIBIO

XUMHUYECKHX (POPMYIT U ypaBHEHUN

34 Kucnopoaconepxa- CoupTtel. OTWIOBBIM CHUPT, €ro MNOJy4YeHUe, | Xapakmepuzoeams CHUPTHI KaK KHCIOPOJCOAEpKaIIUe
1€ OpraHu4ecKue NpUMEHEHHEe U  (U3UOJIOTUYECKOE  JCHCTBHE. | OpraHU4YeCKHe COeTUHEHUS.
COEIMHEHUS TpE€XaTOMHBIM CHUPT IVIMLEPHH. VYxcycHas | Knaccuguyupoéams COUpPTH TO YHUCTY THAPOKCHIBHBIX
KHCJIOTa KaK MPeICTaBUTEIb KApOOHOBBIX KUCIIOT. TPYII B UX MOJIEKYIax.
demoncTpanuu. OOmmMe XUMHUYECKHE CBOWCTBA | Hazvieams MIPEACTABUTENCH OJTHO- U TPEXATOMHBIX CITUPTOB
KHCIIOT Ha  MpUMepe  YKCYCHOM  KHCJOTHI. | U 3alHUCHIBaTh UX (YOPMYIIBI.
KauecTBeHHas peakuysi Ha MHOTOaTOMHBIE CIUPTHL | Xapakmepuzosambo KapOOHOBBIE KHCJIOTBI Kak
KHCIJIOPOJICOICpKAIINE OPraHUUYECKUE COCTUHECHMUSI.
35 Kpewmuuii u ero Kpemuwuii, crpoeHne ero atoma W HaxOXIAEHUE B | Xapakmepuzoeamwv ¢ UCIONB30BAHUEM PYCCKOTO (POJTHOTO)

COCIMHCHU

npupoae. CpoiictBa kpeMHus. CHIMLKAIBI U CHJIAH.
Oxcnpn xpemuusa(IV). KpemnueBas kucinora u eé
COJIH.

demoncrpauuu. Komnexnus «O0pa3ibl TPUPOTHBIX
COCTUHEHUN Konmexuus

KpPEMHU. CTCKIJIa,

KCpaMUKH, ICMCHTA U I/I3,Z[€JIHI>'I U3 HUX.

SI3bIKa U SI3bIKA XMMHUU CTPOCHHE aTOMOB U KPHUCTAJIJIOB,
duznyeckne ¥ XHMHYECKHE CBOWCTBA, TMOIY4YCHHE U
MPUMEHEHHUE KPEMHHUSI.

Ycemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSI3U  MEXIY
CTPOCHHEM aTOMa, BHJOM XHUMHYECKOW CBSI3U, THUIIOM

KPUCTATUYECKOHN peIéTKN KPEMHHS U €r0 (PU3NYECKUMHU U
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JlabopaTopubie ombiThl. 40. IIponyckanue

YIJIEKUCIIOTrO Ta3a Yepe3 pacTBOP CUIIMKATa HATPUS

XUMHUYECKMMH CBOMCTBaMH.

Bovinonnams  pacy€rbl MO0 XUMHUYECKMM (GopMmynaM |
YpaBHEHUSAM PEaKIUii, MPOTEKAIOIINUX C y4aCTHEM KPEMHHUS
U €r0 COCTUHEHUMN.

Xapakmepuzo6amsb ¢ UCTIOIB30BaHUEM PYCCKOTO (POIHOTO)
S3bIKA U A3bIKA XMMHUHU COCTaB, (PU3MUECKUE M XUMHUECKUE
CBOICTBA, MOJIYYECHUE U TPUMEHEHUE COCIMHECHUN KPEMHUS.
CpasHusams TUOKCUBI YTIIEpOJa U KPEMHHUS.

Onucvieams BaXHEWIIWE THUIBl MPUPOAHBIX COEIMHEHUN

KPEMHUS KaK OCHOBHOT'O DJIEMEHTA JIUTOC(EPHI.

36 CunukarHas [IpomsBoacTtBo crexia u nemeHta. llpoaykuus | Xapakmepuszosames CUIMKATHYIO NPOMBIIIJIEHHOCTh U €€
MIPOMBIIIJIEHHOCTh CHIIMKATHOM MPOMBIIIJICHHOCTH: ONTUYECKOE | OCHOBHYIO IPOAYKIIHIO.
BOJIOKHO, Kepamuka, (apdop, dasHc. Ontudeckoe | Yemarnasiueams aHATIOTUNA MEXIY PA3TUIHBIMU OTPACIISIMU
BOJIOKHO. CUIIMKAaTHOU MPOMBIINIJICHHOCTH
JdemoHcTpanmu. Kommexnus NPOAYKIIUHA
CUJIMKAaTHOM TPOMBINIUICHHOCTH. BumeodparmeHTsI
u cnanipl «IIpon3BOACTBO CTEKIIA U IEMEHTA)
37 [Tonyuenue Hemeramnsl B mpupone. @pakiuuoHHas neperoHka | Onucviéams HaX0XKACHUE HEMETAIOB B IPUPOIE.
HEMETAJIJIOB KHUJAKOTO  BO3JyXa Kak croco0  monydeHus | Xapaxkmepuzosamo (GpaKIMOHHYIO TIEPETOHKY KUAKOTO

KHciIopoa, azora u aprona. [lomyuenue docdopa,

KPEMHHSI, XJI0pa, H0/1a. DIEKTPOJIN3 PACTBOPOB.

BO3/yXa KaK COBOKYITHOCTb (PU3NYECKUX MTPOLIECCOB.

Apeymenmupoeams  OTHECEHHE IIPOLIECCOB  IOJIyYEHUs
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JdeMoHcTpanuu. Komnexkuus «Ipuponuslie

COCJMHEHUS HEMeTaioB». BuaeopparmMeHTHl U

cnaapl  «D@pakiMOHHAs  MEpEeroHKa  KUIKOTO

Bo3ayxay. Buaeodparments! u cnaitapl «llomyuenue

AKTUBHBIX HEMCTAIJII0OB K OKUCIUTCIIBHO-

BOCCTAHOBUTCIIbHBIM IIPOIIECCaM

BOJOpPOJA, KHCIIOpOJia u rajioreHoB
ANEKTPOIIUTUIECKUM CTIOCOOOMY
38 [Tonyuenue [TonydeHue CepHOM KHUCIOTBI: CBIPbE, XUMH3M, | Xapakmepuszosams XUMHU3M, ChIPhE, allllapaTypy U HAy4YHbIC
BaKHEHIINX TEXHOJIOTUYECKasi CXeMa, METOJ KHIISILEro CJosl, | IPUHIUIIBI TPOU3BOJCTBA CEPHOU KUCIOTHI.
XUMHUYECKUX MPUHIMIEL  TEIJI000MEeHa, npotuBotoka ¥ | CpasHusams ~ TPOU3BOJACTBO  CEPHOM  KHUCIOTHI U
COCIMHEHU I uupkKysiuu. Oneym. MPOU3BOJICTBO aMMHUaKa
HEMETaJIJIOB [IpousBoacTBO  amMmuaka: CBIPDBE,  XHUMH3M,
TEXHOJIOTHYECKasl CXema.
JdemMoHcTpanum. Mopenu anmaparoB A
MPOU3BOJICTBA CEPHOM KUCIOTHI. MOAENb KUIISALIETO
cinosi. Mojenb KOJOHHBI CHHTE3a aMMHakKa.
Buneodpparmentet u  cmaiinel  «l[Ipon3BoacTBo
CepHOW KHCIOThI». BuaeopparMeHTsl U claiiabl
«IIpousBonactBo ammuaka». Komnekuust «Coipb€ aiist
MOJIyYEHUSI CEPHOM KUCIOTHD»
39 O6o00menue o rTeMe | YpOK-yIpaKHEHHE c UCIIOJIb30BaHUEM | [Ipo6ooumsb OLIEHKY COOCTBEHHBIX JOCTH)KCHHM B YCBOCHUHU
«HemeTtanmnsl u ux CaMOCTOSITENILHOM ~ pabOTBl MO  BBITIOJHEHUIO | TEMBI.
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COCONHCHUA»

IIPOBEPOYHBIX TECTOB, 3aJaHUMN U YIIPAKHEHUN

Koppexmupoéamb cBOM 3HaHHSA B COOTBETCTBUH C
MJIAHUPYEMBIM PE3YJIbTaTOM.

Ilonyuams XumMudeckyro HWHGOpPMaLUU U3  Pa3IUYHBIX
HUCTOYHUKOB.

Ilpeocmasniams uHPOpManuio no Teme «Hemeramib» B
BUJIE TAOJHII, CXEM, OTMIOPHOTO KOHCIIEKTa, B TOM YHUCIIE C

npumeHenuem cpencts MKT

40 Konmponvnas paboma 2 no teme «HemeTalasl 1 UX COCTUHEHHS
MeTtauibl 4 uxX coequHenusn (16 4)
41 Oobmas [TonoxxeHre MeTamioB B MEPUOAUYECKON cucteMe | OObsAcHAMb, YTO TAKOE METaILIBI.
XapaKTEePUCTHKA xumuyeckux anemeHtoB J. WM. MengeneeBa, | Xapakmepuszosams XUMUUECKUE 3JIEMEHTBI-METAIIIBI IO UX
METAJLJIOB CTPOCHUE UX aTOMOB M KPUCTAJUIOB. MeTanmnuyeckas | MoJIOKEHHIO B neproanueckoit cucreme . . Menaeneena.
CBSI3b M MEeTaIn4eckas KpucTajuinueckas pemérka. | [Ipoenosupoeams CBOWCTBA HE3HAKOMBIX METAJUIOB IO
Ou3nyeckue CBOMCTBA METAIOB: JJEKTPO- U | MOJIOXKEHUIO B TEPUOJUYECKON CHUCTEME XUMHUYECKHX
TEIUIONPOBOAHOCTb, ~ OTPAXAoOIasi CIIOCOOHOCTH, | neMeHToB Jl. 1. Meneneena.
MJIACTUYHOCTh. YEpHBIE U LIBETHBIE METAIUIBI Yemanasnueams TPUUYMHHO-CIENCTBEHHBIE CBSI3U MEXAY
CTPOCHHEM aTOMa, BHUJIOM XHMMHUYECKOH CBS3M M THUIIOM
KPUCTAJIMYECKONH PEIETKH y METAJIOB — TPOCTHIX
BEILIECTB U UX COCAUHECHUMN
42 XUMHYECKHE MeTtanibl Kak BOCCTAaHOBUTENH. | OObACHAMb, 9YTO TAKOE P AKTUBHOCTH METAJIOB.
CBOIMCTBA METAJLJIOB DIIEKTPOXUMUYECKU I pan HanpsokeHuu. | [lpumensams €ro s XapaKTEPUCTUKA XUMUYECKUX CBOMCTB
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BzaumogeiictBue  MeTalLIOB C  HEMeETajljlaMu,
OKCUJIaMU, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMUSI.

JdemoncTpauuu. B3aumoaencTBue HaTpus, JUTHS U
Kaiblusl ¢ BOJOW. ['opeHue HaTpusi, MarHusi H
JKeJe3a B KUCIopoJe. Benblllika TEpMUTHONM CMECH.
B3anmoneiicTBre cMeCH MOPOILIKOB CEPBI U KEJE3a,
IMHKa W cepbl. B3aumonaeicTBue allOMHHUSA C
KHCJIOTaMH, IeI04YaMHd W BOJoOHM. B3amMopencTBue
KeJe3a U Meu ¢ XJopoM. Bzaumopencreue Menu
KOHUEHTPUPOBAHHON CEPHOM KHUCIOTOM M a30THOU
KHCJIOTOH (pa30aBICHHON W KOHIIEHTPHUPOBAHHOM ).

BsaumopeiicTBue

JlaGoparopHubiii  onbIT. 41.

xelesa ¢ pactBopoM cynbdara meau(Il)

IPOCTBIX BEIIECTB-METAILIOB.

0Ob60O6wams CUCTEMY XMMUYECKUX CBOMCTB METAJIOB Kak
«BOCCTAaHOBHTEJIbHBIC CBOMCTBAY.

Cocmasnsames ~ MONCKYJSIDHBIC — YPaBHEHHSI  PEaKIUiA,
XapaKTEPU3YIOIUX XUMHUYECKAE CBOWCTBA METAUIOB B
yuyeHuss 00

CBCTC OKHUCIHUTCIIbPHO-BOCCTAHOBHUTCIIbHBIX

mporeccax, a peakuud C y4acTHEeM  3JIEKTPOJIHUTOB,
MPEJICTaBIIATh TAK)KE U B MOHHOM BUJIE.

Habnooams n onucvieams peakiud MEXAY BEUIECTBAMH C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XHUMHH.
CaMOoCTOATENBHO 1PO80OUMb ONBITHI, TOATBEPKAAIOIINE
XUMHYECKHE CBOICTBA METAIOB, C COOJIOJEHUEM IPaBUII

TEXHUKHU O€30IIaCHOCTH

43— 44

O61as
XapaKTEePUCTHKA
3J1eMeHTOB JA-

TPYIIIbI

CrpoeHne  aTOMOB M IPOCTBIX  BEIIECTB.
3aBUCUMOCTh (DU3UYECKUX U XHUMHUYECKHUX CBOWCTB
LIEJIOYHBIX METAUIOB OT 3apsJ0B SAEpP UX aTOMOB.
Oxcuapl ¥ TUAPOKCUABI IIETOYHBIX METAJIOB, HMX
[IOJIy4Y€HHUE, CBOMCTBA U INpUMEHEHHE. Baxunenmmue
COJI IIEJIOYHBIX METAJJIOB, UX 3HAYEHUE B IPHUPOJC
U KU3HH 4YEJIOBEKA.

JdemoncTpanus. Okpacka IMjaMEHU COEAUHEHUSIMU

ObvscHsAmMbs STUMOIIOTUIO HA3BAHUS TPYIIBI  «IIEIOYHBIE
METaJLTBD».

Jlasampb OONIYI0 XapaKTEPUCTUKY MICIOYHBIM METaJIaM 10
UX IIOJIOXKECHUIO B HepI/IOI[I/I‘IeCKOI\/'I CUCTEMEC XUMHNYCCKHUX
snemenToB /I. 1. Menneneena.

Xapaxmepuzosamv CTpOCHHE, QU3HUYECKHE W XUMHUYCCKHE
CBOMCTBAa MIEJIOYHBIX METAUIOB B

cBeTe  o01Iero,

0COOEHHOTO0 ¥ €IUHUYHOTO.
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IICJIOYHbIX MCTAJIJIOB

Ilpeockasvieams (u3nyeckue M XHUMHUYECKHE CBOWMCTBA
OKCHUJIOB Y THUIPOKCHJIOB IIEIOYHBIX METAIJIOB Ha OCHOBE
UX COCTaBa W CTPOCHHMSI U TOATBEP)KIaTh IPOTHO3BI

YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

Ilposooums  pacy€Tbl MO XUMHUYECKHMM (dopMmyiaM U
YPaBHEHUSAM  DPEaKLUi, MPOTEKAIUX C  Y4acCTHEM
HIEJTIOYHBIX METAJIJIOB U UX COETUHEHUN

45—46 | Obmas CtpoeHue  aTOMOB W MPOCTBIX  BemecTB. | O0vsiacHAmMb STUMOJIOTHIO Ha3BaHUS TpYyNIbI

xapakrepuctuka I1A-

TPYIIIbI

3aBUCUMOCTh (PU3UYECKUX U XUMHUYECKHX CBOWCTB
HIEJIOYHO3EMENBbHBIX METANIOB OT 3apsJ0OB sIEp UX
OKcuael u

aTOMOB. THUAPOKCHIBI

ICITIOYHO3EMEIIBHBIX METAIJIOB, HX IIOJYUCHHUC,

CBOMCTBA M IHpuUMEHeHHe. BaxkHelmue conu

H_[éJIO‘-IHO3€MeJIBHBIX MCTAJJIOB, HX 3HAUYCHUC B

OpUpoAe W HKU3HU uyenoBeka. KapOoHaTel u
TUIPOKApOOHATHI KAJIbLIUA.

JemoncTpanun. Okpacka MjaMEHU COEIUHEHUSIMU
HIEJIOYHO3EMEbHBIX METAJIOB. [ 'allleHue u3BeCTH
BOJIOH.

OINBIT. 42.

JlaGopaTropHbii [Tonyuenue

U3BECTKOBOU BOJBI M ONBITHI C HEM.

«IIETOYHO3EMENbHBIE METaJLTbI.
Hasams 0011y10 XapakTepucTUKy Mmetamiam I[IA-rpymisl
(IIeT0OYHO3EMENbHBIM METAJIaM) 110 HX IOJOXKEHHUIO B
NEepPUOANYECKON  CHUCTEME  XHMHUYECKHX  3JIEMEHTOB
. . Menneneena.

Xapakmepuzoeéams cTpoeHUE, (U3NUYECKUE U XHUMUYECKHE
CBOICTBa IIEI0YHO3EMENbHBIX METAJIOB B CBETE OOIIEro,
0COOEHHOT0 ¥ €IVUHUYHOTO.

Ilpeockasvieams (u3nyuecKkue W XHUMHUYECKHE CBOWMCTBA
OKCHUJIOB U TUJIPOKCUIOB MeTauioB I[IA-rpynmbl Ha OCHOBE
WX COCTaBa W CTPOCHUS U HOOMEEPHCOAmsb TIPOTHO3BI
YPaBHEHUSIMH COOTBETCTBYIOIIMX PEAKIIHIA.

M0 XUMHUYECKHUM QopMmyIamM W

IIpoooums  pacyEThl




78

YPaBHEHUSAM  DPEaKLUi, MPOTEKAIUX C  Y4acCTHEM

IICJIOYHO3CMCIBbHBIX MCTAIJIOB U UX COG,Z[I/IHGHI/Iﬁ

47 JKécTkoCcTh BOOKI U KéctkocTh BOABI: BpEeMEHHass U TOCTOsIHHAsS. | QObACHAMb TIOHATHE KECTKOCTH BOJBI».
CIIOCO0BI €€ CriocoObl  ycTpaHeHUs BPEMEHHOW  KECTKOCTH. | Pasnuuams BpEMEHHYIO U TOCTOSIHHYIO KECTKOCTH BOBI.
YCTpaHECHUS CriocoOsl ycTpaHEHHS TTOCTOSITHHON KECTKOCTH. Ilpeonacams ciocoObl yCTpaHEHUS KECTKOCTH BOJBI.
demoncTpauuu. Ilomyuenune  xEcTkod  Boabl | [Iposodums, Haba00ams W ONUCLIBAMb XUMHUYECKHI
B3aMMO/JICIICTBUEM YIJIEKUCIOIO C W3BECTKOBOW | OKCIIEPUMEHT ¢  COOJIOJACHHEM  TpaBUI  TEXHHUKH
BOJIOW.  YCTpaHEHHME  BPEMEHHOM  KECTKOCTH | OE€30MaCHOCTH
KHUISTYCHUEM | J00aBIECHUEM COABl. Y CTpaHCHHE
MOCTOSIHHOM ~ JKECTKOCTH  J10OABIIEHUEM  COJIBI.
WNoHWTHI ¥ MpUHINAT UX ACUCTBUS (BUICOPPATrMEHT)
48 IIpakmuueckasn [Tonyyenune kECTKOM BOABI B3auMmojeicTBueM | [lomyyams, cobupams W pacno3nasams YrIEKUCIBINA Tas.

paboma 6. KECTKOCTH
BOJIBI U CITOCOOEI €€

yCTpaHEHUS

YIJIEKUCIIOTO € M3BECTKOBOM BOJIOH. YCTpaHEHUe

BpeMeHHOI\/'I JKECTKOCTH BOJBl KMIITYEHHMEM U

n00aBJICHMEM COJbl.  YCTpaHEHHE TIOCTOSIHHOMN

KECTKOCTHU BOJbI I[OGaBJIeHI/IeM COABbI.

HcnpiTanue %ECTKOM BOABI paCTBOPOM MbLIA

Obpawamvcs ¢ 1aboOpaTopHBIM  O0OpyIOBaHUEM U

HarpeBaTeNbHBIMH ~ NPUOOpaMH B COOTBETCTBHU  C
NpaBUJIAMU TEXHUKHU 0€30TaCHOCTH.

Habniwooams n onucviéams XAMUYECKUH SKCIIEPUMEHT C
MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3BIKA U S3bIKA XHMHH.
Dopmynuposams BBIBOIBI TIO0 pe3yJabTaTaM IMPOBEIEHHOTO
IKCIEPUMEHTA.

Compyonuuames B TIpoIlecCe YYEOHOTO B3aMMOJICHCTBHS

npu paboTe B rpymmax
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49 AJIFOMUHUH U €ro CoenuHeHus aalOMUHUS B NpuUpoje. XUMHUUYECKUE | Xapakmepu3oeams aIIOMUHUNA 10 €ro IOJOXEHUIO B
COETMHEHUS CBOMCTBAa M MpUMEHeHUe amoMUHUA. OCOOEHHOCTH | MEPUOJUYECKOH  CHCTeME  XUMHUYECKHX  3JIEMEHTOB
OKCHJIa M TUIApOKcHIA amroMuHUS Kak amdpoTepubix | . . Menneneesa.
coeauHeHuil. Baxueiimue conu amomMuHus (Xaopun, | Onuceiéams — cTpoeHHE, (U3NYECKHMEe U XUMHUYECKHE
cyabdar). CBOICTBa aIIOMUHUS, MOATBEPKIasi UX COOTBETCTBYIOIIUMU
JdemoHcTpanmu. Komnekius MPUPOAHBIX | YPABHEHUSIMU PEAKIIUH.
coenmuHeHWN  amoMuHMs. BunmeobparmeHTsl ¥ | OO0vsAcHAmMbS TBOUCTBEHHBIN XapakTep XUMUUYECKHX CBOHCTB
cnaiapl «OKCUA aTOMUHUS U €r0 MOAM(PUKAIUUY. | OKCHUA U THAPOKCHUIA ATFOMUHUSI.
[Tony4yenue amdoTepHOTO THUAPOKCHAA AIOMUHUS U | Konkpemusuposams — DIEKTPOIUTHYECKOE  TMOJTyYCHHE
HCCIIeIOBaHNE €r0 CBOMCTB METaJIJIOB OIUCAaHUEM ITPOU3BOJICTBA ATIOMUHHUSI.
Ycemanasnueams  3aBUCHUMOCTH  OONacTell  MPUMEHEHUS
QIIOMHUHUS U €T0 CIUIABOB OT CBOMCTB ATHX BELIECTB.
Ilposooums  pacdy€Tbl MO XUMHUYECKHMM (opMmyiaaM U
YpaBHEHUSM  peakIuii, MPOTEeKAIIUX C  Yy4acTHEM
AIIIOMUHUS U €70 COSTUHEHUN
50—51 | Keneso u ero OcobenHoctu crpoeHus: aroma sxenesa. JKenezo B | Xapakmepuzosams TONOXKEHUE XKelle3a B MEPUOAUYECKON

COEIUHEHHNS

npupoae. Baxueimme pyabl xene3a. OKCUIbI U
ruapokcuabl xene3a(ll) u (II). Comum xeneza(ll) u
(IIT). O6HapyxeHne KaTHOHOB Kejie3a B PacTBOPE.

3HayeHne COCIUHEHNH Kee3a.

cucteMe xumuueckmx djemeHToB J[. M. MengeneeBa u
O0COOEHHOCTH CTPOSHHUS aToMa KeJiesa.

Onucvlieams Hu3nyecKrue U XUMHUYECKUE CBOMCTBA Keje3a,
[MOATBEPXKIAT  UX

COOTBCTCTBYIOIIIMMHU YpaBHCHHUAMU




80

JlabopaTopHble ONBITHI. 43. ITony4yenue
ruapokcuioB skene3a(ll) u (II). 44. KauecTBeHHBIC

PC€aKIM Ha KaTHUOHBI JKCJIC3a

peaKLHii.

ObvscHamb ~ HanWu4Me  JIBYX  TEHETHYECKUX  PSIOB
coennHenuii sxenesa Fe*' u Fe' .

Ycemanasnueams  3aBUCHUMOCTH  OOnacTell  MPUMEHEHUS
JKeJie3a U ero CIUIaBOB OT CBOMCTB ATHX BEIIECTB.
Ilposooums  pacdy€Tbl MO XUMHUYECKHMM (dopMmyiaaM U
YPaBHEHUSM PEaKIIHii, MPOTEKAIONINX C YYaCTHEM JKeJie3a U
€ro COCTUHEHUN.

Habnwooams n onucvieams peakiii MEX1y BEIECTBAMU C

MOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U S3bIKA XUMHUH

52

Ilpakxmuueckasn
paboma 7.

Pemenue
AKCIEPUMEHTAIbHBIX
3a/a4 1o Teme

«MeTanibl»

Pemenne OKCIICPUMCHTAJIBHBIX 3aaa4 Ha
pacCriosHaBaHUEC W IIOJYYCHHC MCETAJIOB MW HUX

COE€IUHEHUN

DKCIIEPUMEHTAITLHO UCC1e0068amb CBOWCTBA METAIIIOB M UX
COCIMHEHUH, pemaTh SKCICPUMEHTAIBHBIC 3a/1a41 TI0 TEME
«Meranb».

Pabomams ¢ maboparopHblM  O0OpYIOBaHHUEM U
HArpeBaTeNbHBIMH ~ NPUOOpaMH B COOTBETCTBHU  C
NpaBUJIaAMU TEXHUKH 0€301TacCHOCTH.

Habniooams cBolicTBa METAIIJIOB U UX COSAMHECHUM.
Onucviéams XUMUYECKUH OKCIEPUMEHT C IOMOIIBIO
PYCCKOTO (POTHOTO) SI3bIKA U SA3BIKA XHMHH.
Dopmynuposams BBIBOIBI TIO0 pe3yJbTaTaM IMPOBEIEHHOTO

AKCIIEPUMEHTA.
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Onpedenamob (ucxons u3 y4eOHOH 3a1aun) HEOOXOAUMOCTh

HUCIIOJIB30BaHUA HaG.HIOI[eHI/I}I HJIN SKCIICPUMCHTA

53 Kopposus metamnos u | Koppo3us razoBas (Xumuueckas) u ObvscHAMb IOHATHE «KOPPO3HSI».
CIOCOOBI 3aIIUTHI OT | AIEKTPOXUMHYECKasl. 3al[UTa METAJNIOB OT Paznuyams  XuMHUECKyrO U DIEKTPOXUMHUYECKYIO
HeE KOPPO3HUH. KOPPO3HIO.
JdemoHcTpanmu. Komnekius «Xumuueckue | Anrocmpuposams  TpUMEPAMU  TOHITUS  KKOPPO3HSI»,
WCTOYHUKUA  TOKay. Pe3ynbrarbl  JUIMTENBHOTO | «XUMHUYECKask KOPPO3USY, «IIIEKTPOXUMHUYECKA KOPPO3USY.
HKCHEPUMEHTA IO W3YYEHHIO KOPPO3HMU CTaNbHBIX | Xapakmepu3oséams  CIOCOOBI  3alllUTHI  METAIOB  OT
W3EIUH B 3aBUCUMOCTH OT YCIIOBHI MTPOIIECCOB KOppO3HH
54—55 | Metamnsl B npupose. | Meramuiel B mpupoge. [lonsarue o wmeramnypruu. | Knaccuguyuposames  GopMbl  TPUPOIHBIX  COCTUHECHHMA
Ilonsatue o UYépHas u LBETHas METAJLIYPIUs. | METAJLIOB.
METaJUTypruu [Mupomeramnyprus, THIIPOMETAIUTYPIUs, | Xapakmepuzoéams 00LIUE CIIOCOOBI NOTYYSHUS METAJUIOB!
3IEKTPOMETAILITYPIHSl. JloMeHHbIN IpolLecc. | MUPO-, TUAPO- U IIEKTPOMETAILTYPIHUIO.
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[TepepaboTka CTaJlb.

yyryHa B DnexTponus
pacIuIaBoB.

JdemoncTpaumu. BoccTtaHoBiieHHE Meau U3 OKCHAA
menu(Il) Bogopomom. BunmeodparMeHTsI U Citaidibl

«IIponsBoncTBo cTanmy.

4yyryHa 51
Buneodparmentst u ciaiinsl «M3nenus u3 4yyryHa u

CTaJIN. BuneodparmenTst U CIIANIBI

«HpOI/ISBOI[CTBO AJIFOMHUHU A

Konkpemuszuposames  criocoObl  MOJIydeHHs]  METaJUIOB
IIpUMepaMul U YPaBHEHMSMHU pEaKLUil C COCTaBICHUEM
3JICKTPOHHOTO OajaHca.
Onucvleams JOMEHHBIM TPOLECC M DICKTPOIUTHUECKOE
MOJIY4YCHHUEC MCTAJIJIOB.

Paznuuams 4€pHble U LIBETHBIE METAJUIbL, YYT'YH U CTajlb

56 O06o001ieHne 3HaHUH VYpok-ynpaxxHEHHE ¢ UCIIOJIb30BaHNE 1Ipo6ooumsb OLEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHUU
1o Teme «MeTaJjibl» | CaMOCTOSITEILHON pabOTHI IO BHIITOJIHEHHIO TEMBI.
MIPOBEPOYHBIX TECTOB, 33JaHUI U yIIPaKHEHUN Koppexmuposamb cBOM 3HaHUS B COOTBETCTBHHM C
IUTAHUPYEMBIM Pe3yJIbTaToOM.
IHonyyame XUMHUYECKYI0 HWH(POPMALMU U3 PA3TUYHBIX
UCTOYHUKOB.
IIpeocmasname undopmanuio mo reme «MeTtamib» B BUIE
TaOJIML, CXEeM, OMNOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHenneM cpeacts KT
57 Konmponvnas pabom 3 o teme «MeTanbi»
XuMmus 4 OKpy:Kamomas cpeaa (2 )
58 Xumuueckuit coctap | CtpoeHue 3eMiu: SApO, MaHTHS, 3€MHas Kopa, | Mumeepuposamsv cBeneHus 1o ¢uznueckoil reorpadhuu B

IJTAaHETHI 3eMIIA

nutocdepa, runpocdepa, armochepa. XUMHIESCKUH

3HAHUS 0 XUMHUYECKOH OopraHu3alyvu IJIaHCThI.
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cocraB 3emin. I'opHble noponabl. Munepaisl. Pyzpl.
[Tone3npie uckomaemele.

demoncTpauuu. Buaeodparmentsl u  craiiasl
«CtpoeHue 3emMiau M €€ XUMHYECKHM COCTaBy.
Konnekuust MuHEpaioB U TOPHBIX  IOPOJ.
Konnexkuust «Pyasl MeTamioBy.

JlaGoparopHblii onbIT. 45. M3yueHue rpanura

Xapaxkmepuzoéamb XUMHUECKUN COCTaB TI'EOJOTHUCCKUX
000J104eK 3eMIIH.

Pasznuyams MuHepaibl 1 TOPHBIE TOPOJIbI

59 OxpaHa OKpyXaroliei
Cpensl OT
XUMHUYECKOT'O

3arpsi3HEeHus

Hcrounukn XHUMHUYECKOI'o 3arpsA3HCHUA

OKpyKatomel cpeabl. ['moOanbHble 3KOJOTHYECKUE
MPOOIEMBI: HapyllIeHHue OMOTCOXMMHYECKHIX
KPYrOBOPOTOB XMMHUYECKUX 3JIEMEHTOB, IMOTEIIJICHUE
KITUMara, KUCJIOTHBIE TOKAHN U JIp. O30HOBBIC JIBIPHI.
obnactu

MexayHapogHOe  COTPYJHUYECTBO B

OXpaHbl OKpYXalollel cpeapl OT XHUMHUYECKOTO

3arpsi3HeHus. «3en€Hast XUMHUS.

demoncTpauuu. Buaeodparmentsl u  craiiabl
«['moGanbHbIE IKOJIOTHUECKUE poOIeMbI
4eJI0BEYECTBA»

Xapakmepus'oeamb HUCTOYHHUKHN XHMHUYCCKOI'O 3arpsa3HCHUIA

OKPYXKAarOILEH Cpeabl.

Onucvigams  THOOAIBHBIE  SKOJIOTUYECKHE  MPOOJIEMBI,
CBSI3aHHBIE C XUMHUYECKHUM 3arpsi3HCHUEM.
IIpeonacame MyTH MUHHUMHA3aIAN BO3JICUCTBUA

XUMHUYECKOTO 3arpsi3HEHUSI HA OKPYXKAIOIIYIO Cpey.
Ilpusooums puUMepbl MEXITYHAPOTHOTO COTPYAHUYECTBA B
o0yacTu OXpaHbl OKpY’Kalolleld Ccpeabl OT XHUMHUYECKOTO

3arpsi3HEHUS

O06001meHne 3HAHMI 10 XMMHUHM 32 KYPC OCHOBHOM IIKOJIBI.

IloaroroBKka K 0CHOBHOMY rocyaapcTBeHHoOMY 3k3amMeny (OI'9) (7 v)
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60

BemectBa

CrpoeHne aToMa XUMHYECKOIO JJIEMEHTa B
COOTBETCTBUM C IIOJIOXKEHMEM 3TOrO JJIEMEHTA B
MEPUOINYECKON CUCTEME.

CrtpoeHue BemiecTBa: XUMHUYecKass CBSI3b U
KPUCTAIIJINYECKUE PEIIETKH. 3aBHCUMOCTh CBOWCTB
00pa30BaHHBIX 3JJIEMEHTAMU MPOCTHIX BEIIECTB
(MeTaJIOB, HEMETAJJIOB, OJIarOpOJHBIX Ta30B) OT
MOJIOXKEHHUS JIEMEHTOB B IIEPUOUYECKOM cucTeMe.
Knaccudukanus HEOPraHUYECKUX BEIIECTB.
IIpencraBuTenu pa3HbIX KJIACCOB HEOPraHMYECKUX

BEILIECTB

Ilpeocmasnams uHGOpManuio no teme «llepuonuueckuit
3akOH M nepuoanueckas cucrema [l. M. Menneneea B
CBETE TEOPUHM CTPOCHUS aToMa» B BHJAE TaOJML, CXEM,
OTNOPHOT'O KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHHUEM CPEJICTB
UKT.

Buvinonnamo TecTOBBIE 3a7JaHUS 110 TEME.

IIpeocmasnsame uHGOPMALIHIO TT0 TeMe «BUIbI XUMUYECKOM
CBA3M WM THUIBl KPUCTAUIMYECKHX pemeToK. B3amMocsasp
CTPOCHHUS M CBOWCTB BEIIECTB» B BHJE TaOJHI], CXEM,
OTIOPHOT'O KOHCIIEKTA, B TOM YHCJIE€ C IPUMEHEHHUEM CPEJICTB

HKT

61

XUMUYECKUE PEaKINU

[Ipy3Haku © yCIIOBUSL MPOTEKAHUSI XUMHUYECKUX

peakuuii. TuUmosiorus XWUMHYECKHX pPEaKUUU I10
pa3M4YHBIM  OCHOBaHUAM. Peakuuum  HMOHHOrO
oOMeHa. OKHUCIINTEIFHO-BOCCTAHOBHUTEIILHEIC
peakuuu

Ilpeocmasname wHbopManmio mo teme «Kmaccudukamms
XUMHUYECKHX PEAKIM MO Pa3jNYHbIM MPU3HAKAM)» B BHUJIC
TaOJIUIl, CXeM, OMOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npumeHenuem cpencts UKT.

Buvinonnamo TecTOBBIE 3a7]aHUS 110 TEME.

Xapaxmepuzosamu OKHUCJIUTEITLHO-BOCCTAHOBUTEIIHHBIE
peaKluu, OKUCIUTENb U BOCCTAHOBUTEb.

Omauuams OKUCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU OT
peakiuii oOMeHa.
3anucvigamo

YpaBHCHUA OKUCIUTCIIBHO-
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BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ C IIOMOIIBIO METOJa

AIIEKTPOHHOTO Oananca

62—63 | OCHOBBI XWMHYECKHE  CBOMCTBA  TPOCTBIX  BEHICCTB. | Xapakmepuzosamsb 001KE, 0COOCHHBIC U WHIUBUyAIbHBIC
HEOPraHUYeCKOMl XapakTepHbie XUMHYECKHE CBOWMCTBA | CBOMCTBa KHCJIOT, OCHOBaHUWA M COJIEM B CBETE TEOPUU
XUMUU CONIe00Pa3yOIUX OKCHU/IOB, TUAPOKCHUJIOB | BJIEKTPOIUTHUECKON TUCCOIUALIUU.

(OCHOBaHMM, KHUCIOPOACOJAEPKAIIUX KHUCIOT U | ApeyMenmuposams BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX
aM(}OTEPHBIX THAPOKCUJIOB), COJICH peaKInii B paCTBOpaX JIEKTPOJIUTAX UCXOJIA U3 YCIOBHUH.
Knaccuguyuposams Heoprannyeckue BEIIECTBA 10 COCTaBY
Y CBOMCTBaM.
Ilpusooums  TpUMEpPHI  TPEJCTABUTENEH  KOHKPETHBIX
KJIACCOB U TPYII HEOPraHUYECKUX BELIECTB
64 [ToBTOpEHME U TectupoBaHue, pemIeHWE 3a7ad W BBIIOJIHEHUE | Boinoanams TECThl W YHOPAXKHEHUS, pewiamsb 3aladyd 10
00001IIeHNE 110 TEME. | YIPaXHEHUH 1Mo TeMe TeMe.
ITogroroska k 1Ipo6ooumsb OLEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHUU
KOHTPOJIbHOU paboTe TEMBI.
Koppexmuposamp cBOM 3HaHUA B COOTBETCTBHH C
MJIAaHUPYEMBIM PE3yJIbTaTOM
65 Koumponvnas paboma 4 (ATOroBas 1o Kypcy OCHOBHOM IIIKOJIBI)
66 AHanmm3 KOHTPOJIbHOM paboThl. [loiBeneHre UTOroB roaa
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67—70

Pe3epBHOe Bpems
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Y4eOHO-MeTOAMYECKOE O0ecliedyeHHe Kypca XuMHUM

OCHOBHO 00111€00pa30BaATEJIbHON IIKOJIBI

Y4eOHO-METOMMUECKNIT KOMIUIEKT JJIsi W3Y4YeHHUs Kypca XuUMHUU B 8—9
KJIaccax, CO3/IaHHBI AaBTOPCKUM KOJJIEKTUBOM Tmoa pykoBoactBom O. C.
["abpuensHa, COAEPKHUT, KpPOME YYEOHBIX IMOCOOMH, Yy4eOHO-METOAMYECKUE
U TUIaKTUYECKUE TIOCOOMsS, TEeTpaaud JUIsl  BBIMOJHEHUS  JabOpaTOpPHBIX
U IPAKTUYECKUX padOT U JIp.

YMK «Xumus. 8 kiaace»

1. Xumust. 8 xknacc. YueOnuk (aBropst O. C. N'abpuensu, U. I'. Octpoymos, C.A.
CnankoB).
2. Metonuueckoe nocodbue. 8 kmacc (aBropsl O. C. 'abpuensu, U. I'. OctpoymoB,
C. A. Cnaakos).
3. Ilporpamma kypca xumuu i1 8—9 KjaccoB 00I1I€00pa30BaTEIbHBIX
yupexenuit (aBropsl O. C. ['abpuensn, U. I'. Octpoymos, C. A. Cnaakos).
4. PaGouas Tetpaasb. 8 kiacc (aBtopbl O. C. 'abpuensn, C. A. Ciiaakos).
5. Tetpanp 111 TaGOPATOPHBIX OIMBITOB M MPAKTUYECKUX padOT. 8 Kiacc (aBTOPHI
O. C. I'abpuensu, W. B. AkcéHoBa).
6. XuMus B TecTax, 3aja4ax U ynpaxuenusx. 8 kiacc (apropsl O. C. ['abpuens,
. B. Tpuryouax).

7. DnextpoHHas popma yueOHUKA.

YMK «Xumus. 9 kaace»
1. Xumus. 9 xknace. Yueonuk (aBropsl O. C. I'abpuensu, U. I'. Octpoymos, C. A.
Cnankos).
2. Metoauueckoe nocodue. 9 kiacc (aBropsl O. C. I'abpuensn, U. I'. OcTtpoymos,
C. A. Cnaakos).
3. Ilporpamma kypca xumuum i 8—9 KiaccoB 00Imeo0pa3oBaTeIbHBIX

yupexennii (aBTopsl O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
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4. Pabouas Tetpaab. 9 kinacc (aBtopsl O. C. IN'abpuensn, C. A. Cnaakos).

5. TeTpanb 1151 TaGOPATOPHBIX OMBITOB M MPAKTUIECKUX paboT. 9 Kiacc (aBTOPHI
O. C. I'abpuensu, . B. AkcéHoBa).

6. XuMus B TecTax, 3a7a4ax u ynpaxseHusx. 9 kiacc (apropsl O.C. ['abpuens,
. B. Tpury6uax).

7. OnextpoHHas popma yuyeOHUKA.

HNupopmanuonHbie cpeacrsa

HNHTepHeT-pecypchbl HA PYCCKOM fI3bIKE
1. http://www.alhimik.ru. TlpeacraBnensl crienymommue pyOpUKH: COBETHI
aOUTYpHUEHTY, YUUTEIIO XUMUH, CITPABOYHUK (OUeHb OOJIbIas moa00pKa TaOIuI] U
CIIPABOYHBIX MAaTE€pUAOB), BecEnas XUMUsSl, HOBOCTHU, OJIMMIIHMA/bI, KyHCTKaMepa
(MHOTO MHTEPECHBIX NCTOPHYECKUX CBEICHUN).
2. http://www.hij.ru. XKypHan «XuMus U KU3HB» TOHATHO M 3aHUMATEIIBHO
pacckas3bpiBacT 000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE M MUPE, B KOTOPOM
MBI KUBEM.
3. http://chemistry-chemists.com/index.html. DnexTponHbIl KypHan «XUMUKU U
XUMHUS», B KOTOPOM TMPEJCTABICHBI OMbBITHI 10 XUMHUU W 3aHUMATEIIbHAS
uH(popMaIusi, MO3BOJSAIOINIME YBJI€Ub YYEHUKOB HKCIIEPUMEHTAIbHON YacThIO
npeaMera.
4. http://c-books.narod.ru. BceBo3morxHas nurepaTypa no XUMHUU.
5. http://www.prosv.ru/. ITocobust njis ydammxcsi, B TOM YUCJE JJis MOATOTOBKHU
k utoropori arrecrammu (OI'D u EI'D), meTomuyeckue mocoOust mjisi yIUTENEH,
HAy4YHO-TIOMYJISIpHAs JIMTEPATypa M0 XUMHH.
6. http://1september.ru/. )KypHan npeaHa3HaueH HE TOJIBKO 1 yuuteneid. B HéM
MPEACTABICHO OOJIBIIIOE KOJIMYECTBO pPabOT yYYEHHKOB, B TOM  YHCIIE
HCCJIEI0BATENbCKOTO XapakTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MOPTaT

CO CCBUTKaMHU Ha 00pa30oBaTeNIbHbBIE CANTHI IO XUMHUH.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
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8.  www.periodictable.ru. COOpHUK cTaTei O XUMHYECKHX DJIEMEHTax,

WJUTKIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

HNHTepHeT-pecypc HA aHITIMICKOM SI3bIKE

http://webelementes.com. ComepKUT HUCTOPUIO OTKPBITUS M OMHMCAHUE CBOWCTB

BCCX XMMHYCCKUX J3JICMCHTOB. By,Z[CT IMOJIC3CH JIA YYalIUXCA SA3bIKOBBIX HIKOJI M

KJIaCCOB, TAK KaK COACPIKUT HA3BAHUA 3JICMCHTOB U BCIICCTB HA PA3HBIX A3bIKAX.

O0beKThI Y4eOHBIX IKCKYPCHH

1. My3eu: MUHEpaJIOTHIECKUEC, KPACBETUECKUE, XYT0KECTBEHHBIE,
[TonmMTeXHUYECKUM.

2. JJabopaTopun: yueOHBIX 3aBEICHUHN, arpOXUMIa00paTOPUH, IKOJOTUUECKHUE,
CaHUTAPHO-IMUIECMHUOJIOTHUECKHE.

3. AnTeku.

4. TIpou3BoICTBEHHBIE 0OBEKTHI: XUMUYECKUE 3aBOJIbI, BOJIOOYUCTHHIE

COOPY’KEHHUSI U IPyTUe MECTHBIE MPOU3BO/JICTBA.

MarepuajnbHO-TEXHMYECKOE O0ecrieueHne Ka0uHeTa XuMuH
HarypajbHbie 00beKTbI

HatypanbHble 00BEKTHI, MCHOJb3yeMble B 8—9 Kkiaccax Npu 0Oy4eHHU
XUMHH, BKIIOYAIOT B ce0s KOJUICKIMHM MHUHEPAJOB W TOPHBIX MOPOJ, METAJIOB
U CIVIABOB, OKCHJOB, KHCJIOT, OCHOBaHHil, COJieil, B TOM YHCIE€ MHUHEPAIbHBIX
ynoOpeHui, a Takxke o0pa3lbl OpraHMYECKUX BEUIECTB U MaTepHalioB,
npexycMmoTperablx PI'OC. O3nHakomiieHHe C 00pas3laMu HCXOJIHBIX BEIECTB
Y TOTOBBIX  M3/EJIUI  MO3BOJSAET  TMOJIYYUTh  HArjsiAHbIE  IPEICTaBICHHUS
0 Marepuajie, BHEIIHEM BHJE, HEKOTOPBIX (PU3NYECKHMX CBOMCTBAX OOpa3LOB.
3HaYUTENbHbIE y4yeOHO-NO3HABATEe/IbHbIE BO3MOXKHOCTH HMEIOT  KOJUICKIIHUH,
U3TOTOBJICHHBIE CAaMUMH IIKOJbHUKaMU. [IpeaMersl ais Takux KOJUIEKLMH

coOMparoTCsi BO BpeMsl SKCKYPCUN U IPYTUX BHEYPOUHBIX 3aHATHIA.


http://www.periodictable.ru/
http://webelementes.com/
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KOHHCKHI/II/I HCIIOJB3YIOT TOJIBKO AJIsI O3HAKOMIJICHHA YYalllUXCA ¢ BHCIIHHUM
BUIAOM H (bI/ISI/I‘-IeCKI/IMI/I CBOMCTBaAMH pPa3IMYHBIX BCUICCTB M MATCPUAJIOB. I[J'I?I

MMPOBCACHUS XUMHNYCCKHUX OIIBITOB KOJJICKIHNH UCIIOJIB30BATh HEJIL34.

XuMHYeCKHEe PeaKTUBbI 1 MATEPUATIBI

OOparmieane Co MHOTHMMH BEIIECTBAMH TpPEOyeT CTPOTOTrO COOJIOICHUS
NpaBUJ TEXHUKH O€30MacHOCTH, OCOOCHHO IPH BBIIIOJHEHHUU OIBITOB CAMHUMHU
yuyeHHKaMHu. Bce  HeoOXomuMbple  Mephl  MPENOCTOPOKHOCTA  YKa3aHBI
B COOTBETCTBYIOIINX JOKYMEHTaX M HMHCTPYKIHMSIX, a TaKXKe B TOCOOMSIX Jis
YUUTEINEN XUMUU.

Bce  peaktuBBI M MarepWanbl,  HYKHbIE Ul  MPOBEACHUSA
JEMOHCTPAIIMOHHOTO W YYCHHYECKOTO JKCIEPHMEHTa, IOCTABIAIOTCS B
o0pa3oBaTenbHbIE YUPEKIACHUS OOIIEro 0Opa3oBaHUsS ICHTPATU30BAHHO B BHJIC
3apaHee CKOMIUICEKTOBaHHBIX HaOopoB. IIpm HeoOxoguMocTH NPHOOPETECHUs
JOTIOJTHUTENFHBIX ~ PEaKTUBOB W MAaTEpUAIOB  CJlenyeT  oOpamarbes B

CIICOHUAJIM3UPOBAHHBIC MAara3ruHBbI.

Xumuyeckasi J1adopaTopHasi HOCy/1a, annaparbl 1 NPHOOPbI

Xumuueckas MocyAa MOApa3AeNsaeTcs Ha JBE TPYIIbL: s BBINOJHEHUS
OMBITOB YYAITUMHUCS U JJISI IEMOHCTPAIIMOHHBIX OMBITOB.

Hcnonp3yembie Ha ypokax XWMHM B 8—9 kiaccax mNpuOOpHI, ammaparhbl
Y YCTAaHOBKHM KJIACCU(UUUPYIOT Ha OCHOBE MPOTEKAIONIMX B HUX (PU3NYECKHUX
U XMMUYECKUX TPOLECCOB MEXIY BEIIECTBAMHU, HAXOM[IIMMUCA B Pa3HbIX
arperaTHbIX COCTOSIHUSIX.
1) IlpuGops! ms paboThl ¢ Ta3aMu — MOJy4YeHHE, COOMpaHue, OYUCTKA, CYIIKa,
MOTJIONIEHHUE Ta30B; PEaKIMU MEXAY MOTOKAMU Ta30B; PEAKIMU MEXIYy razaMu
B DJICKTPUUECKOM pa3ps/ie; peaKkIuyi MEX Iy Ta3aMU MPH MOBBIIICHHOM JIaBJICHUMU.
2) Anmapatsl ¥ TpUOOPHI IJIST OTMBITOB C KUJKUMH U TBEPIBIMHU BEIIECTBAMH —

Neperonka, (QuIbTpoBaHWE, KPUCTAJUIM3AIUS; TPOBEACHUE PEAKIUNA MEKIY
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TBEPABIM BEUIECTBOM M KUAKOCTBIO, >XUAKOCTBIO U KHUJKOCTBIO, TBEPABIMU
BELLIECTBAMH.

Bue »T0ii kaccudukaum HaxoIuTcs yueOHas anmnaparypa, npeJaHazHadyeHHas
U1l WA3YYEHUS TEOPETUYECKUX BONPOCOB XUMHUHU: WJUIFOCTPAlUMU  3aKOHA
COXPAHEHUsI MacChl BEIIECTB, JIEMOHCTPALIMHU 3JEKTPOIPOBOJHOCTH PACTBOPOB U
JNBH)KCHUSI MOHOB B DJJIEKTPUYECKOM IIOJIE, HU3YUYEHUS CKOPOCTH XUMHUYECKOU
peakuuy, MOCJIECAOBATENbHOCTH BBITECHEHUSI TAJIOTEHOB U3 PACTBOPOB MX
COCIUHEHUH.

BcnomorarenbHyr0  poJib  MTPAlOT  HU3MEPUTEIBHBIE W HarpeBaTEIbHBIE
npuOOpBI, pa3IyuHbIe MPUCTIOCOOIEHUS JIJIsl BBIIOJIHEHHUS OTBITOB.

Mopen

OObekTaMyd MOJEIMPOBAHUSI B XUMUU SIBJISIOTCS  aTOMBI, MOJIEKYJIbI,
KpUCTaJUIbl, 3aBOJCKME anmaparbl, a TAaKXe M[POUCXOJSAUIME IPOLECCHI.
B npenonaBaHny XUMHUU UCTIONB3YIOT MOAENN KPUCTANIMYECKUX PEIIETOK anmasa,
rpaduTa, cepsl, pochopa, okcuma yraepona(lV), nona, xxenesza, Meau, Maraus.

Brinyckarorcss Ha0Opbl MOJIEe aTOMOB ISl COCTABJICHHS IAPOCTEPIKHEBBIX
MOJIEJIEW MOJIEKYIL.

ITeuaTHble yuyeOHbIE TOCOOUS

B mpouecce oOydeHHMs XUMHUU  HCHOJB3YIOT  CIEAYIONIME  TaOJMIIbI
NOCTOSIHHOTO ~ 3KCnoHWpoBaHus:  «llepuoanueckass cucreMa  XMMHYECKHX
anemenToB /. . MenneneeBa», «Tabnuna pacTBOPUMOCTH KUCIOT, OCHOBaHHUM U
coJei», « DIEKTPOXUMHUYECKUAN Pl HAIPSHKEHUN METaJUIOBY U JIp.

Jlis  opraHu3alMM CaMOCTOSITENIbHOM pabOThl Ha YpOKaxX HCIOJb3YIOT
pa3HO0Opa3Hble AUAAKTUYECKUE MaTepHalbl: TETPaad WM OTAENbHbIe pabouue
JIMCThl — HWHCTPYKUMHU, KAPTOUKU C 33JaHUSIMU PA3HOM CTENEHU TPYAHOCTH JJIA

U3Y4YEHHUSI HOBOTO MaTepHasa, CaMOIPOBEPKU U KOHTPOJIS 3HAHUM.

JKPAHHO-3BYKOBbIE CPeICTBA 00y4eHHs

K 3kpaHHO-3BYKOBBIM Cpe/ICTBaM OOyYEHHSI OTHOCAT TaKHue MOCOOUSs, KOTOPhIE
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MOTYT OBITb BOCHPHUHSITHI C TOMOILIBIO 3pEHUA M CilyXa. OTO KUHO(PUIbMBI,
KuHO(PparMeHThl, AuadUIBMBI, AUATIO3UTUBHI (Claiiabl), TpPaHCHAPAHTHI IS
rpadomnpoexTopa. Cepun TpaHCHAPAHTOB TMO3BOJIAIOT HMMUTHUPOBATh JBUXKEHHUE

NyTEM MOCIEA0BATEIbHOTO HAJIOKEHUSI OJHOTO TPAaHCIIapaHTa Ha IPYrou.

Texunueckue cpeacrsa ooyuenusi (TCO)

BonbIIMHCTBO TEXHMYECKHX CpPEICTB OOydeHHss HE pa3padaThiBajoCh
CHEIMaIbHO JJI IIKOJBI, a NpeJHa3Hadaloch MJisi Tepefadyd U 00paboTKu
uH(pOpMAIIUU — 3TO PA3JIMYHOTO poAa MPOEKTOPHI, TEIEBU30PbI, KOMIIbIOTEPHI
U T. . B yueOHO-BOCTIMTATEILHOM IMPOIIECCE KOMITBIOTEP MOKET MCIOJIb30BaThCS
JUISL PENICHUS 3a/1a4 HAyYHOM OpraHn3alvy TPYAa YUYUTES.

[Ipy wWCroONb30BaHUM TEXHUYECKUX CPEJICTB OOY4YEHHsS CIEAyeT YYUTHhIBATh
BPEMEHHBIE OTpaHUuYCHUs, HajmaraeMble CaHUTApHBIMU MpaBUIAMU U HOpPMaMU
(CanlluH). HenpepriBHasE TPOIOTKUTEILHOCTD IEMOHCTPAIIMK BUIEOMATEPUATIOB
Ha TEJICBU3MOHHOM DJKpaHe M Ha OOJIBIIOM JKpaHE€ C HCIOJIb30BaHUEM
MYJIbTUMEIUMHOTO TIPOEKTOpa HE JOJDKHA MpeBbIaTh 25 MuH. Takoe ke
orpanuyeHue (He Oonee 25 MHMH) pPaAcOpPOCTPAHSETCS HAa HENPEPHIBHOE
WCITIOJIb30BAaHNE WHTEPAKTUBHOW JOCKW M HA HEMPEPHIBHYIO PAa0OTy ydaluxcs Ha
MEPCOHAJIBHOM KOMIbIOTEPE. KOIMYECTBO YpOKOB € HCHOJB30BAHHEM TaKHUX
TEXHUYECKUX CPEJCTB OOYy4YEeHHS, KaK TEJIEBU30p, MYJIbTUMEIUWHBIN TPOEKTOD,
VHTEPAKTUBHAS JOCKA, JOKYMEHT-KamMepa, HE JOJDKHO MPEBBIIATH LIECTH YPOKOB
B HEJIENIO, @ YKMCIIO YPOKOB, HA KOTOPHIX YYEHUKH pabOTAIOT 3a MEPCOHAIbHBIM

KOMIIBIOTEPOM, — TPEX B HEAEIIIO.

ObOopynoBanne KaOMHeTa XUMHUH

Kabuner XUMUHU JOJDKEH OBITh o0opynoBaH crenuaIbHbIM
JIEMOHCTPAlIMOHHBIM ~ cToJioM.  Jlyiss  oOecriedueHuss  JIydiiedl  BUJIUMOCTH
JEMOHCTPALIMOHHBIN CTOJI PEKOMEHAYETCS yCTAaHABIMBATH HA MTOJIHYM.

B KaOMHEeTax XHUMHH YCTaHABJIMBAKOT ABYXMCCTHBIC YUCHHUYCCKUC
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7a00paTOpHbIE CTOJBI C TOJBOJKOM 3JIEKTPOIHEPIHH. YUEHUYECKHE CTOJIbI
JIOJKHBl UMEThH TMOKPBITUE, YCTOMUYMBOE K JEUCTBUIO arpeCCHUBHBIX XMMHUYECKHX
BEILIECTB, U 3alIUTHbIE OOPTUKM TIO HApy>KHOMY Kpawo. KaOunHerbl Xumuu
000pYAYIOT BBITSDKHBIMU HIKa(amMu, pacroioKEHHBIMU Y HAPYKHOUM CTEHBI BO3JIE
crona yuurtens. Jlns mpoBeneHust J1abOpaTOPHBIX OMBITOB HCIOIB3YIOT TOJBKO
MUHH-COUPTOBKH.

VYyeOHBIC TOCKH JOJDKHBI OBITh W3TOTOBJICHBI W3 MaTEPHAIOB, HWMEIOIINX
BBICOKYIO QJTe€3UI0 K MaTephaiaMm, HCHOJb3YEMbIM [JIsi IHUCbMA, XOPOIIO
OUYHUINATHCS BIAKHOU I'yOKOH, OBITh H3HOCOCTOMKHUMU, UMETh TEMHO-3€JIEHBIN 1[BET
¥ aHTUOJIMKOBOE TOKPHITHE. YUeOHBIE IOCKH O0OpYyAYIOT COpUTaAMHU, KOTOPHIC
JOJDKHBI TPHUKPEIUIATECS K cTeHe Ha 0,3 M BbIllle BEPXHEro Kpas JOCKH H
BBICTYNIATh BIepén Ha paccTosiHue 0,6 M.

TeneBu30ppl yCTaHABIMBAIOT HA CHEIMAIBHBIX TyMOax Ha BeicoTe 1,0—1,3 M
oT mnoya. Ilpm mnpocmoTpe Tenenepenay 3pUTEIbCKUE MECTa  JOJKHBI
pacrojaraThbCsi Ha pacCTOSSHUM HE MEHee 2 M OT dKpaHa JI0 IJ1a3 yJal[uxcsi.

JIns MakCHMaJIbHOTO MCIIOJb30BaHUs [THEBHOIO CBETa WU PAaBHOMEPHOTO
OCBEIICHUS] y4eOHBIX TMOMEIIEHUN He CcIeAyeT pa3MelllaTb Ha MOJOKOHHUKAX
IIMPOKOJIUCTHBIE PACTEHUS, CHUKAIOLIME YPOBEHb €CTECTBEHHOI'O OCBELICHUS.
Bricota pacteHuit He AOJDKHA MpEBBIMATh 15 cM (OT MOJOKOHHMKA). PacTeHus
11eJIeCO00pa3HO pa3MeniaTh B MIEPEHOCHBIX IBETOYHUIAX BBHICOTON 65—70 cM miun
MOABECHBIX KAIIIIO B MPOCTEHKAX MEXAY OKHAMHU.

Jnst ortnenkyd ydeOHBIX IMOMENIEHUH HCHOJIb3YIOT MaTephallbl UM KPacKH,
CO3/AI0ME MATOBYIO TMOBEPXHOCTh. [[1s1 cTeH y4eOHBIX TMOMEIICHUH ClemayeT
UCITIOJIb30BaTh CBETJIBIE TOHA KENTOro, 0EXKEBOro, pO30BOT0, 3€JIEHOT0, roydooro
I[BETOB; JJIs IBEpPEi, OKOHHBIX paM — OEJIbIN IBET.

Kabuner xuMum dOMKEH OBITh OCHamEH XOJOAHBIM H  TOPSYUM
BOJIOCHA0KEHUEM M KaHAJIU3aIUCH.

B xabuneTe XxumMun 0053aTeNBLHO TOJKHA OBITH alTeuKa, B KOTOPYIO BXOJIST:

1. 2KryT KpOoBOOCTaHABIMBAIOIIHI, PE3UHOBBIA — 1 TIT.
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. [y3bIpb 17151 1baa — 1 WT. (rUNOTepMUYECKU MakeT — 1 mrT.).
. BUHT cTepuibHbINA, mUpokuil 7 X 14 cM — 2 mrT.

. BuHT cTepunbHbIiA 3 X 5 cM — 2 MIT.

. BuHT HecTepuiIbHBIN — 1 MIT.

. Candetku crepunbHbie — 2 1.

. Bata crepunpnas — 1 mauka.

. JIeiikonacTeIpps HUPUHOMN 2 cM — 1 karymika, 5 cM — 1 karyuika.
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. bakTepuuaHbIi J1eiKONIaCTBIPh pa3HbIX pazMepoB — 20 mT.

10. CiuptoBoii pactBop uoaa 5 %-ubiit — 1 QuiakoH.

11. Boanslid pacTBOp aMMHaKa (HaIIaTBIPHBINA CIIUPT) B amIyjiaax — 1 yi.
12. PactBop nepokcuaa sogopoaa 3 %-ueiii — 1 yI.

13. [lepmanranat Kanus KpucTauInueckui — 1 y.

14. Ananerus 0,5 r B Tabnerkax — 1 ym.

15. Hacrolika Basiepuanbl — 1 yiI.

16. Hoxannesr — 1 mmT.

Ilnanupyembie pe3yabTaThl 00y4eHHsA

BbInyCKHUK HAYYUTCSH

® 3HAMb (NOHUMAMD):
—  XHUMHYECKYI0 CHMBOJIUKY: 3HAaKd XUMHUYECKHX DJIEMEHTOB, (HOpPMYIIbI
XUMUYECKUX BEUIECTB, YPABHEHUSI XUMUUYECKUX PEAKIINN;
— BQXXHEHIIME XUMHUYECKUE NOHATHA: BEIIECTBO, XUMUYECKHM DJIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTENIBHBIE ATOMHASI U MOJIEKYJIIPHAS. MacChl, MOH, KATHOH, AaHUOH,
XUMUYECKAs CBS3b, dJIEKTPOOTPULATEIBHOCTD, BAJICHTHOCTh, CTENIEHb OKUCIIEHUS,
MOJIb, MOJISIpHasT Macca, MOJISIPHBIM 00BEM, PACTBOPBI,  AJIEKTPOJUTHI
Y HEDJIEKTPOJIUTHI, ANEKTPOJIUTHYECKAS JTUCCOLMALINS, OKHUCIIUTEIb
¥ BOCCTAHOBUTEIb, OKHCIIEHUE M BOCCTAaHOBJICHUE, TEIJIOBOM 3(PQEKT peakiiuu,
OCHOBHBIE THUIIbI PEAKLIMK B HEOPTaHUYECKON XUMUU;
— (opMyIHPOBKH OCHOBHBIX 3aKOHOB U TEOPUH XUMHH: aTOMHO-MOJIEKYJISIPHOTO

YUCHHA, 3aKOHOB COXPAaHCHHUS MACCHI BCIICCTB, ITOCTOAHCTBA COCTaBa BCHICCTB,
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ABorazpo; nepuoaunyeckoro 3akona [[. 1. MenpeneeBa; Teopuu CTpOCHUsI aTOMa
¥ YUYEHUS O CTPOCHHH BEIIECTBA; TEOPHUH DJIEKTPOJMTHYECKOW THUCCOIUAIUN W
YUEHHS O XUMUYECKOI peaKIuu;

® HAa3bIBAMb:
— XUMHUYECKHE dJIEMEHTHI,
— COCMHEHUS N3YUYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEIIECTB;
— OpraHMyeckHe BelllecTBa Mo ux (opmyne: MeTaH, 3TaH, TUICH, alleTUJICH,
METaHOJI, TAHOJI, TJIUIIEPUH, YKCYCHAs KUCJIOTA, TJIF0K03a, CaXxapo3a;

® 00bsCHAMD.
— (puznyeckui CMBICI aTOMHOTO (ITOPSIIKOBOT0) HOMEpa XUMHYECKOTO DJIEMEHTA,
HOMEpa TIpynmnbel M nepuona B mnepuoanueckon cucreme J[. M. Menneneesa,
K KOTOPBIM 3JIEMEHT MPUHAJJICKHUT;
— 3aKOHOMEPHOCTH HW3MCHCHHUS CTPOCHHS aTOMOB, CBOWCTB D3JIEMCHTOB B
mpeienax MaJblX TEePUOJOB U A-TPYII, a TaKKe CBOWCTB 00pa3yeMbIX WMHU
BBICIITMX OKCHJIOB U THJIPOKCH/IOB;
— CYIIHOCTH TIpoIlecca JJICKTPOIUTHUYECCKOW NUCCOIMAIMA U PEAKIIUi MOHHOTO
oOMeHa;

®  Xapakmepuzoeamv:
— XHUMHUYECKHUE 3JIEMEHTHI (OT BOJOPOJA 10 KAJIbIIHsI) HA OCHOBE MX MOJOKCHUS
B IEPUOJIMYECKON CHUCTEME XHMU4YecKux ayeMeHTtoB J[. WM. Mengeneesa
1 0COOCHHOCTEHN CTPOCHUS UX aTOMOB,;
— B3aMMOCBSI3b MEXIY COCTaBOM, CTPOCHHEM M CBOMCTBAMHU HEOPTaHMYECKUX
BCIIECTB;
— XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB (ITPOCTHIX
BCIIECTB — META/UVIOB U HEMETAIOB, COCIUHCHHA — OKCHUIOB, KHCIIOT,
OCHOBaHUM, aM(OTEPHBIX OKCHIOB M TUJIPOKCHUJIOB, COJIEH);

® onpeoensimo:
— COCTaB BEILECTB M0 UX (popMyJiam;

— BAJICHTHOCTB M CTCIICHHU OKMCJICHHA 5JICMCHTOB B COCIMHCHUH,
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— BHUJIBI XUMHWYECKOM CBS3HM B COCIMHECHMAX;
— THUIIbI KPUCTAJUTMYECKHUX PEIIETOK TBEP/IBIX BEUIECTB;
— MPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KJIACCYy COECMHEHUI;
— THUIIbl XUMUYECKUX PEAKIUN;
— BO3MOXKHOCTb MTPOTEKAHUS PEAKIIMA HOHHOTO OOMEHA;
® cocmaenamo:
— CXEMbl CTPOCHMSI aTOMOB TIE€PBBIX JBAJLATH DJIEMEHTOB NEPUOIAYECKON
cuctemsl /1. . Menneneena;
— (G opMYyJIbl HEOPTAHUYECKUX COSTUHEHUN N3YYEHHBIX KJIACCOB BEIIECTB;
— YpaBHEHUS XHUMHYECKUX pPEaKluii, B TOM YHUCJIE€ OKHUCIUTEIbHO-
BOCCTAaHOBHUTEIBHBIX, C IIOMOIIBIO METOAa JICKTPOHHOTO Oaranca;
® 0e30nacHo oopawamovcsi:
C XUMHYECKOM MOCY1I0M U J1abOpaTOPHBIM 000PY10BAHUEM;
®  1POBOOUMb XUMUYECKULL DKCNEPUMEHN.
— TMOJTBEPKAAIOIINN XUMHUYECKUI COCTAB HEOPTraHUYECKUX COCIMHEHMUI;
—  TIOATBEPXKJAIOMMK  XMMHYECKHME  CBOWCTBA  H3YYEHHBIX  KJIACCOB
HEOPTaHWYECKUX BEIIECTB;
— MO0 TOJYYEHUIO, COOMpAHHUIO M PACIIO3HABAaHMIO Ta3000pa3HBIX BEIECTB
(kucmopojia, BOJOPO/Ia, YriIeKUCIoro ra3a, aMMHaKka);
— TI0 ONpEACNICHUI0 XJIOPHUA-, Cyiab(daT-, KapOOHAT-MOHOB M HOHA aAMMOHHS
C TIOMOIIIbIO KAYECTBEHHBIX PEAKIINIM;
®  BBLIYUCTAMD:
— MacCOBYIO JIOJIO0 XUMHYECKOTO 3JIEMEHTa 1Mo (PopMyJie COeAMHEHNS,;
— MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE;
— MacCy OCHOBHOT'O BEIIIECTBA 10 U3BECTHOM MAaCCOBOM JI0JIM ITPUMECEH;
— 00BEMHYIO J0JIF0 KOMIIOHEHTA Ta30BOM CMECH;
— KOJIMYECTBO BEMIECTBA, 00bEM MIJIM MacCy BEIECTBa MO KOJUYECTBY BEIIECTRBA,

00BEMY WJIM MacCe peareHTOB, UK MPOYKTOB PEAKITUY;
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® UCNnOIB306aMb NPUOOpeménHble 3HAHUS U YMEHUs 8 NPAKMU4ecKoll
OessmenbHOCMU U NOBCEOHEBHOUL HCUZHUL!
— Ui 6e30macHOro oOpallleHusl C BEeIeCTBaMU M MaTepHallaMd B TIOBCETHEBHOM
KM3HA W TPAMOTHOTO OKa3aHWs MEPBOW IMOMOINM TIPH OXKOTaX KHCIOTaMHU
¥ [EJI09aMU;
— 111 OOBSICHEHUS OT/ACTBHBIX (DAKTOB M IPUPOIHBIX SBICHHIA;

— JIJIS1 KPUTUYECKOM OLIEHKU MH(OPMAIH O BEIIECTBAX, UCIOJIb3YEMbIX B OBITY.

BbINyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCSI

®  XapaKTepU30BaTh OCHOBHBIE METOJAbl IMO3HAHUS XUMHUYECKUX OOBEKTOB:
HaOJII0ICHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNUE;

®  pasauyaTh XUMHUYECKHE OOBEKTHI (B CTATUKE):
— XUMHUYECKHE 3JIEMEHTHI U MPOCTHIC BEIIECTBA;
— METaJJIbl 1 HEMETAJLJIbl U XapaKTepU30BaTh OTHOCUTEILHOCTh TPUHAIIICKHOCTH
TaKUX 00bEKTOB K TOW WJIM UHOU TpyIIIE;
— OpraHMYeCcKHe U HEOPTaHUYECKUE COCTUHEHMS;
— TUIPOKCUABl (KUCIOPOJCOAEpKAIIME KUCIOThI, OCHOBaHUS, aM(pOTEepHbIE
TUJPOKCHU/IBI);
— OKCHIBI HecoJeoOpasyromue u cojeoOpasyrone (KUCIOTHBIE, OCHOBHEIE,
amdorepHbIe);
— BQJICHTHOCTD U CTEIIEHb OKUCIICHUS;
— CHCTEMaTHUYECKUE U TPUBHAIbHBIE TEPMUHBI XUMUYECKON HOMEHKJIATYPHI;
— 3HAKOBYIO CHCTEMY B XUMHUH (3HAKU M (POPMYJIbI, HHAECKCH U KOIPPHUIINESHTHI,
CTPYKTYPHBIC M MOJICKYJIApHBIE (HOPMYJIbI, MOJICKYJSIPHBIE U UOHHBIC ypaBHEHUS
peakuuii, TIOJHbIE W  COKpAalIEHHbIE  HOHHBICE  YpAaBHEHUS  PEaAKIHMH,
TEPMOXHUMHUYECKHE YpaBHEHHs, 0003HAUCHUS CTEIEHU OKUCIICHHS U 3apsja MOHa
B (popMysie XMMHUYECKOTO COCTMHEHU);

®  pasnuyaTh XUMHUYECKHUE OOBEKTHI (B JUHAMUKE):

— (pusnueckre U XMMUYECKHE CTOPOHBI MPOIIECCOB PACTBOPEHHS U JUCCOLIUAIINY;
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— OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIMU U PEAKIIMU OOMEHA;
— CXEMbI U YPABHEHUSI XUMUUYECKUX PEAKIINIA;
®  COOTHOCHUTb:
— 9K30TEPMHUUECKHUE PEAKIIUU U PEAKIIUU TOPEHHUS;
— KaTaJIUTHYECKUE U JePMEHTATUBHBIC PEAKIIHH;
— MEeTaJl, OCHOBHBIM OKCHUJ, OCHOBaHUE, COJIb;
— HEMeTaJJI, KUCJIOTHBIN OKCHUJI, KUCJIOTA, COJIb;
— CTpPOCHHME aTOMa, BHUJ XUMHUYECKOW CBS3U, TUIl KPUCTAJUIMYECKON PEIIETKU
U (U3UYECKUE CBOICTBA BELIECTBA;
— HAaXOXJICHHE DJJIEMEHTOB B TPHUPOAEC M MPOMBIIUICHHBIE CIIOCOOBI UX
MOJTYYECHHS;
— HEOOXOJMMOCTh XHMHYECKOTO0 TIPOM3BOJICTBA M TPEOOBAHUM K OXpaHe
OKPYXKaroIEn Cpebl;
— HEO00XOJIUMOCTh TIPUMEHEHHUS COBPEMEHHBIX BEIIECTB M MAaTEpUAIOB M
TpeOOBAHUM K 3I0POBHECOCPEIKCHHUIO;

®  BBIJBUraTh M JKCIEPUMEHTAIBHO MPOBEPATH THUIIOTE3bl O XHUMHYECKUX
CBOMCTBaxX BEIECTB HAa OCHOBE HX COCTAaBa, CTPOCHUS M MPUHAIJIEIKHOCTH
K OIpeae€HHOMY Kiaccy (TpyIIe) BEIleCTB;

o MPOTHO3UPOBATH CIIOCOOHOCTh BEIIECTBA MPOSBIATh OKUCIUTEIbHBIC WU
BOCCTAHOBUTEJIBHBIE CBONCTBA C YYETOM CTENEHEH OKHUCIEHUS DSJIEMEHTOB,
BXOJSIIIIUX B €r0 COCTaB, a TaKXKe MPOJYKTOB COOTBETCTBYIOIIUX OKHCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIINIA;

®  COCTaBJIATh YpPABHEHUsI PEAKIMH C ydyacTHEM THUIUYHBIX OKHUCIUTENIEH
Y BOCCTAHOBUTEJIEH Ha OCHOBE 3JIEKTPOHHOI'0 OaslaHca;

®  ONpPEACNITh BO3MOXXHOCTh MPOTEKAHHS XMMUUYECKUX pPEaKLHMil HA OCHOBE
AIEKTPOXUMHUYECKOTO psna HaIpSKEHUI METaJIJIOB, psana
ANEKTPOOTPULIATEIBHOCTA HEMETAUIOB, TaOJMIBl PACTBOPUMOCTH UM yuéra
YCJIOBUM IIPOBEICHUS PEAKLINM;

®  [POBOAUTH PACUYETHI 10 XUMUUECKUM (HOpMYysIaM U YPAaBHEHHUSIM:
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— J17151 BBIBOIA (POPMYJIBI COETMHEHUSI TI0 MACCOBBIM JIOJISIM DJIEMEHTOB;
— ISl IPUTOTOBJICHUSI PACTBOPA C UCMOJIb30BAHUEM KPUCTAUIOTHIPATOB;
— Il HAaXOXIEHUA JOJIA BBIXOJA MPOAYKTa pPEaKUUH IO OTHOUIEHUIO
K TEOPETUYECKU BO3MOKHOMY;
— ¢ UcToab30BaHueM rnpasuia [ eii-Jltoccaka 06 00BEMHBIX COOTHOIIIEHUSAX Ta30B;
— C UCIOJIb30BAHUEM MTOHATHMN «KMOJIbY, K\MMOJIbY», «YUCIO ABOTaIpO»;
— 10 TEPMOXMMHYECKUM YPAaBHEHUSIM PEaAKIUU;

® TIPOBOJAUTH XUMUYECKHHN IKCIIEPUMEHT C HEYKOCHUTEIHHBIM COOJIIOICHUEM
paBuJl TEXHUKHU 0€30MaCHOCTH:
— I10 YCTAHOBJIEHUIO KQYECTBEHHOIO M KOJIMYECTBEHHOTO COCTaBA COCIMHEHHS;
— TIPU BBINIOJIHEHUU UCCIE0BATEIHCKOTO MTPOEKTA;
— B JOMAalIHUX YCIIOBHUSIX;

®  HCTOJB30BaTh NMPUOOPETEHHBIC KITIOYEBHIC KOMIICTCHIIMH JIJISi BBITIOJHEHUS
MIPOCKTOB M y4eOHO-UCCIIEOBATENHCKUX PAOOT MO0 M3YYEHHIO CBOMCTB, CIIOCOOOB
MOJyYECHUS U paCIIO3HAHUS BEILIECTB;

®  OmNpeAeNiaTh UCTOYHUKH XUMHYECKOW HH(POPMAIIUH, MPEICTABIATH CIHUCOK
WH(OPMAITMOHHBIX PECYpCOB, B TOM YHWCJI€ U HAa WHOCTPAHHOM S3bIKE, TOTOBUTH
MH()OPMAITMOHHBIN MPOJYKT U MPE3EHTOBATH €r0;

e OOBEKTUBHO OIIEHWBATh WH(GOPMAIMIO O BEIIECTBAX W XUMHUYECKHUX
mpoiieccax, KPUTHYECKM  OTHOCUTCA K  TICEBJOHAYYHOM  MH(pOpMAIIUH,
HEJI0OPOCOBECTHOM peKiiaMe B CPeJICTBaX MacCOBOM MH(GOpMAIIUH;

e  CO3/MaBaTh MOJIETM W CXEMBI ]ISl PEIICHUS Y4YeOHBIX M TO3HABaTEIbHBIX

3azay.
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