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IHosicHuTEeNLHAA 3aIIUCKA

PaGouass mporpamma mno XHMHHM TIOCTPO€HAa Ha OCHOBE (PYHIAMEHTaJIbLHOTO Spa
COJIepKaHusI OCHOBHOT'O 00IIero o0pa3oBaHusi, TpEOOBAHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTeNbHOIl MpPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHusi, TpeOOBaHUN K CTPYKType
OCHOBHOHM 00pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIEro oOpa3oBaHMs, MPONUCAHHBIX B
@OenepalibHOM  TOCYAapCTBEHHOM  00pa3oBaTelIbHOM  CTaHAAPTE  OCHOBHOTO  OOILEro
oOpa3oBaHus, a Takke KOHUENIMM TyXOBHO-HPAaBCTBEHHOI'O pAa3BUTHSI M BOCIHUTaHUS
rpaxxaanuna Poccuu.

[IpenogaBanue y4eOHOTO Kypca «XHUMHU» B OCHOBHOW IIIKOJIE OCYIIECTBISETCS B
COOTBETCTBUU C OCHOBHBIMH HOPMATHUBHBIMH JOKYMEHTAMU M MHCTPYKTUBHO METOJAMYECKUMU
MaTepualaMu:

v' 3akon Poccuiickoit ®exmepanuu «O6 obpazoBanuu B Poccuiickoit demepanumn» OT

29.12.2012r. Ne273-03;

v OezepalbHbIil TOCYIAPCTBEHHBIA 00pa30BaTE/bHBIA CTAaHIAPT OCHOBHOTO 00IIEro oopa-
30BaHUs, YTBEPKICHHBIH mnpukazoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O6
VTBEpXKACHUM W  BBEACHMM B  JeiicTBue  (elepaibHOro  TrOCyIapCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa OCHOBHOrO oOwiero oOpa3zoBaHus» (B peld. IpHUKaza
Muno6pnayku Poccun ot 29.12.2014 Ne1644)

v' Xumus. Paboune nporpammsl. [Ipeamernas nuaus yueOuukos O. C. Tabpuensna, W. T
OctpoymoBa, C. A. CrnagkoBa. 8—9 «kjaccel: ydyeOHOe mocoOue  Juis
obmeoopazoBarenpubix opranm3amuii / O. C. Tabpuensn, C. A. CnaakoB — M.:
IIpocsemienue, 2019.

Hesn kypca:

. Dopmuposanue y yaamuxcs UEIOCTHON €CTECTBEHHO-HAYYHON KapTHUHBI MUDA.

. Pazeumue T103HABaTENbHBIX WHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH ywalmuxcsi B IIpollecce H3Y4YeHHs] XMMHUYECKOM Hayku M €€ BKJIaJa B
COBPEMEHHBIM Hay4yHO - TEXHHYECKUH Mporpecc; (OpMUPOBaHHE BAKHEUIINUX JOTHYECKUX
ornepanuil MbIIJICHUS (aHAJINW3, CUHTE3, 0000IeHMEe, KOHKpeTH3alus, CpaBHEHHE U Jp.) B
Mpoliecce MO3HAHUS CUCTEMBbl BAXHEHIINX MOHATHH, 3aKOHOB M TEOPHM O COCTaBe, CTPOEHUHU,
CBOMCTBAX U MPUMEHEHUU XUMHUYECKUX BEIICCTB.

. Bocnumanue yoexnEHHOCTH B TOM, YTO NPUMEHEHHE TOJYUYCHHBIX 3HAHUH WU
YMEHUU 1O XUMHUHU SBIAECTCI OOBEKTUBHOM HEOOXOIMMOCTBHIO HJisi Oe30macHoi paboThl ¢
BellECTBAaMH U MaTepuagaMu B ObITY U Ha IPOU3BOJICTBE.

. Ilpoekmuposanue u peanuzayus BBHITYCKHUKAMHA OCHOBHOW IITKOJBI JIMYHOU
o0pa3oBaTeNbHON TpaeKTOpHWH: BBIOOp Tpodwisi OOydeHHsT B CTaplied IIKOJIe WU
npodeccnoHaTbHOTO 00Pa30BaTEIHLHOTO YUPEKICHUS.

. Osnadenue  Kiwo4egblMu  KOMHEMEHYUAMU.  yIeOHO-TIO3HABATEIHHBIMH,
MH(OPMAIIMOHHBIMU, IICHHOCTHO-CMBICTIOBBIMU, KOMMYHUKATHBHBIMH.

JUis MOCTHIKEHUs 3TUX Lieleld B Kypce XMMHMM Ha CTYMEHHM OCHOBHOTO OOIIEro oOpa3oBaHMS
pEIIaroTCs CIIEIYIONIHE 3ada4M:
v’ (GopMHPYIOTCS 3HAHHS OCHOB XHMHYECKOW HAYKH — OCHOBHBIX (DAKTOB, MOHATHIA,
XUMHYECKHX 3aKOHOB M TEOPHH, BEIPAKEHHBIX MTOCPEICTBOM XHMUYECKOTO SI3bIKA;
v’ pa3BUBAIOTCS yMeHUs HaOM0AaTh U OOBACHIIOT XUMUIECKHE SBICHUSI, IPOMCXO/ISIINE
B TIPUPOJIE, JTAOOPATOPHBIX YCIOBHSIX, B OBITY M Ha TIPOM3BOJICTBE;
v mpuOOpeTaroTCs CIENUaibHBIC YMEHHS W HAaBBIKA MO 0E30MacHOMY OOpamIeHHI0 ¢
XMMHYECKIMH BEIIECTBAMH, MaTepHalaMi M IPOLIECCaMH;
v’ (opmupyeTcsi T'YMaHHCTHYECKOE OTHOIICHHE K XHMHH KaK TMPOU3BOJUTEILHON CHIIE
00111ecTBa, ¢ MOMOIIBIO KOTOPO# pemaroTcs riao0anbHbIe TPOOIeMbl YEIOBEUECTBA,
v/ OCYILIECTBJISIETCSI HHTETPAIUs XAMUYECKON KAPTHHBI MUPA B €IUHYIO HAYYHYIO KapTHHY.



®DenepanbHbIl TOCYAAPCTBEHHBINH 00pa30BaTeNbHBIA CTAaHAAPT MpPEIyCMAaTPUBAET M3yUYECHUE
Kypca XMMHH B OCHOBHOM IIKOJE€ Kak COCTaBHOM 4YacTM NpeAMETHOW o00sacTu
«EcTecTBEHHOHAaYUHBIE IPEAMETHIY.
N3ydyeHune 3TOro Kypca AaeT BO3MOXKHOCTb BBITYCKHHUKY OCHOBHOM ILIKOJIBI YCIIEHUIHO
caarb OI'D o xumMuM Kak npeaMeTa 1o Beloopy.
IIperiaraemelii Kype, XOTs U HOCUT OOIIEKYJIBTYpHBIH XapakTep M HE CTaBUT 3ajady
npodeCCHOHATBLHOM MOATOTOBKU O0YYAIOUIMXCS, TEM HE MEHEE, IMO3BOJISICT UM OIPEACIUTHCS C
BBIOOpPOM TpouiIst 00yUYeHHUs B CTAPIICH MIKOJIE.

I[Inanupyembie pe3yibTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

ITo 3aBCPIUICHUIO KypCa XUMHUH HA 3TaHC OCHOBHOI'O 06mero O6pa3OBaHI/I${ BBIITYCKHUKH
OCHOBHOM IIKOJIBI JOJIKHBI OBJIAJICTh CICAYIOIUMU PE3yJIbTaTaMu:

|. JIuunocTHBIE pE3yabTATHL:
1) ocosnanue cBoeii STHUYECKO TPUHALIEKHOCTH, 3HAHME MCTOPUHM XUMHH M BKJIaJa
POCCHUICKON XMMHYECKOH HAYKH B MHPOBYIO XHMHUIO;
2) hopmuposanue OTBETCTBEHHOTO OTHOLICHUS K TIO3HAHHIO XUMUH; TOTOBHOCTH 1
CIOCOOHOCTHU O0OYYAIOIIMXCS K CAMOPA3BUTHIO M CAMOOOPa30BaHUIO Ha OCHOBE M3YYCHHBIX
(haKToB, 3aKOHOB U TEOPUIl XMMUH; OCO3HAHHOTO BHIOOPA U TIOCTPOCHHUE MHIMUBHIyaIbHON
00pa30BaTebHOIN TPAEKTOPUU;
3)  @opmuposanue 1eNOCTHON €CTECTBEHHO-HAYIHON KAPTHHBI MHPA, HEOTHEMJIEMOM YaCThIO
KOTOpOﬁ ABJIACTCA XUMHUYCCKAd KapTUHA MUPA,
4) oenadenue cOBPEMEHHBIM A3BIKOM, COOTBETCTBYIONIUM YPOBHIO Pa3BUTHS HAYKH U
00111eCTBEHHON MPAKTUKH, B TOM YUCJIE U XUMUUYECKHM;
5) oceoenue connanbHBIX HOPM, TIPABHJI TOBEACHHMS, POJIei U GOPM COIMATLHOMN KU3HH B
coLuyMe, MPUPOJIE U YACTHOM KHU3HU HA OCHOBE 3KOJOTMUYECKON KYJIbTYphI U 0€3011acHOr0
o0pamieHus ¢ BeIeCTBAMU 1 MaTepUaIaMHu;
6)  @opmuposanue KOMMYyHUKATUBHON KOMIIETEHTHOCTH B OOIEHHH CO CBEPCTHUKAMH M
B3pOCJIBIMU B IIpoliecce 00pa3oBaTesbHOM, 001IECTBEHHO MOJIE3HOH, yueOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIOB JESTEIBHOCTH, CBI3aHHBIX C XUMUEH.

Il. MeranpenmerHsie pe3yabTarh:
1) onpeodenenue neneii cobcTBEHHOro 00yYeHHUs, HOCTaHOBKA M (GOPMYIMPOBAHHUE ISl CEOs
HOBBIX 3a/1a4;
2) naanuposanue MyTel TOCTKEHHS JKEIAEMOTO PE3YJIbTATa OOYUEHU XUMHH KaK
TEOPETUYECKOT0, TaK U KCIIEPIMEHTAIEHOTO XapaKTepa;
3) coommecenue cBOMX NEHCTBHIL ¢ IIAHUPYEMBIMH PE3YJILTATAMH, OCYUECMENeHIEe KOHTPOIIS
CBOEH JIeTENbHOCTH B Mpoliecce JOCTHKEHUSI pe3ylibTaTa, onpedeieHue crnoco0oB NeHCTBUI
IPY BBIIOJIHEHUH JTA00PATOPHBIX M MPAKTUYECKUX paObOT B COOTBETCTBUU C ITPABUIIAMH TEXHUKU
0€30I1aCHOCTH;
4) onpedenenue NCTOUHMKOB XMMUYECKOH HH(POPMAIIMH, IOTYIEHHE U aHAIIN3 €€, CO3IaHNE
UH(POPMALIMOHHOTO MPOAYKTA U €ro Mpe3eHTaLUs;
5) ucnonvsosanie OCHOBHBIX MHTEIIEKTYaIbHBIX OTEPALMii: aHAIIM3A ¥ CHHTE3a, CPABHEHHUS U
cucTeMaTH3aluy, 0000IEH s U KOHKPETH3AIMH, 8blis/leHue TPUIUHHO-CIIE/ICTBEHHBIX CBSI3€H U
nocmpoenue JIOTHIECKOTO PacCYKIECHHS U yMO3aKITFOUeHUs (MHAYKTHBHOTO, JIEAYKTUBHOTO U
10 AaHAJIOTUH ) Ha MaTepualie €CTECTBEHHO-HAYUYHOTO COJICPKAHUS;
6) ymenue co3naroT, IPUMEHSATH U NPEOOPA30BLIBATH 3HAKHU U CUMBOJIBI, MOJIEIH H CXEMBI JIs
peiCHusA y‘IG6HBIX U ITO3HABaTCJIbHBIX 3a1a4,
7) ¢opmupoeanue n pazéumue 3K0NOrMUECKOr0 MBILIIEHUS, YMEHHE IPUMEHSTh €TI0 B
MMO3HABATEIbHOW, KOMMYHHUKATHBHOM, COITMATLHOM MPAKTHUKE U TPOPECCHOHATBHON



OpUEHTALINH;
8) cenepupoeanue wneii u onpeneneHue CpeCTB, HEOOXOAUMBIX IS MX PEATU3ALUH.

1. [Ipenmernslie pe3ynbraTh:

BbInyCKHUK HAY4YUTCSH:

®  XapaKTepU30BaTh OCHOBHBIE METO/IbI I03HAHUS: HAOJIIOJEHHUE, U3MEPEHUE,
HKCIIEPUMEHT;

® ONUCHIBATh CBOWCTBA TBEPBIX, JKUAKHX, FA3000pa3HbIX BELIECTB, BBIACIAA UX
CYLIECTBEHHbIE IPU3HAKHY;

®  PACKPBIBATh CMBICII OCHOBHBIX XUMUYECKUX MOHITUN «aTOM», «MOJICKYJIa»,

«XUMHUYECKHI 2JIEMEHT»,  «IIPOCTOE BEIIECTBO», «CI0KHOE BEILIECTBOY,

«BAJICHTHOCTbY, «XUMHUYECKasi peaKkIUsi», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUHU;

®  pacKpbIBATh CMBICI 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSTHCTBA COCTaBa,

aTOMHO-MOJIEKYJISIPHON TEOPHUH;

pas3nyath XUMUYECKUE U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKUE DJICMEHTHI;

OTIPEeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

OIpPEEIIATh BJICHTHOCTh ATOMa 3JIEMEHTA B COEIMHEHUSAX;

OTIPENIeNIATh THII XHMUYECKUX PEaKIIHii;

Ha3bIBAaTh MPU3HAKU M YCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIIHiA;

BBISIBIISITH IPU3HAKH, CBUICTEIBCTBYIOIINE O POTEKAHUU XUMHUECKOW PEaKIUU TPH

BBINOJIHEHUHM XMMHUYECKOI'O OIIBITA;

COCTaBJIATH (POPMYJITBI OMHAPHBIX COCTUHEHUIA;

COCTABIIATh YPABHEHUSI XUMUYECKUX PEAKITHIA;

coOnroaaTh npasuiia 6€30MacHoOi paboThI MPU MPOBEAECHNUHN OTBITOB;

M0JIb30BAThHCS J1A0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB;

BBIUHCIISTH MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa M0 (PopMyJsie COeAMHEHNUS;

BBIYUCIIATH KOJMYECTBO, 00BbEM HIIM MACCy BEIIECTBA 110 KOJIUYECTBY, 00beMy, Macce

pEeareHToB WU MPOIYKTOB PEaKIiH;

XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOIa U

BOJIOPOJIa;

HOJIy4aTh, COOUPATh KUCIOPO U BOJIOPO/;

pacrio3HaBaTh ONBITHBIM MTyTEM ra3000pa3HbIe BEIIECTBA: KUCIOPO, BOAOPO;

PacKpBIBaTh CMBICII 3aKOHa ABOTa/Ipo;

PaCKpBIBATh CMBICI IOHATHH «TEI0BOM 3 (EeKT peakiium», «MOJISPHBIA 00bEM»;

XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;

pacKpbIBaTh CMBICT MOHATHUS «PAaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA;

Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;

XapaKTepu30BaTh GU3NYECKUE U XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB

HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHU, COJIEH;

OTpeeNATh MPUHAJIEKHOCTD BEILIECTB K ONpPEAeIEHHOMY KJacCy COEIMHEHHI;

® COCTaBJIATH (POPMYJIBI HEOPIrAHUYECKUX COSANHEHUH N3yUYEHHBIX KIIACCOB;

® [IPOBOJUTH OIBITHI, TOATBEPHKAAIOUINE XMMUYECKHE CBOMCTBA U3yUEHHBIX KJI1aCCOB
HEOPraHMYECKUX BEIIECTB;

® pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPHI KUCIIOT U IIEJI0YEH 110 H3MEHEHUIO OKPACKH
UH/INKATOpa;



®  XapaKTepU30BaTh B3aMMOCBS3b MEX]y KJacCaMU HEOPTraHUYECKUX COCIUHECHMUII;
e packpbiBaTh cMbIch [lepuoanueckoro 3akona /. . Menneneena;
® O0BSCHATH (DU3MUYECKUN CMBICT AaTOMHOTO (ITOPSKOBOT0) HOMEpPa XUMUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIIbI U Nepuojia B neproanueckoit cucreme . . Menaeneena;
® OOBSACHATH 3aKOHOMEPHOCTU U3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB 3JIEMEHTOB B
npejesiax MajiblX MEPUOJIOB U TJIABHBIX MOATPYIII;
®  XapakTepu30BaTh XHUMUYECKHUE 3JIEMEHTHI (OT BOJIOPOAA O KaJbLKs) HA OCHOBE UX
MOJIOXKEHUS B repuoanueckoii cucreme /1. 1. MeneneeBa u 0cOOCHHOCTEH CTPOCHUSI X
aTOMOB;
® COCTaBJIATH CXEMbI CTPOCHUS aTOMOB MepBbIX 20 3IEMEHTOB MepHOIudYecKol cuctemsl /1.
N. Mengeneena;
® pPACKPBIBATH CMBICI MOHATUHN: «(XUMHUUYECKAsT CBS3bY, «AJIEKTPOOTPULIATEILHOCTHY;
®  XapaKTepu30BaTh 3aBUCUMOCTh (PM3UYECKHX CBOICTB BEIIECTB OT TUIA
KPUCTAIIIMYECKON PelIETKY;
®  OMNpenensaTh BUJ XUMHUYECKON CBSI3H B HEOPTAaHUYECKUX COCTUHEHUSX;
® U300pakaTh CXEMbI CTPOCHUS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUIAMU
XUMHYECKHX CBI3CH;
® PACKpBIBATh CMBICI TOHATUN «HOH», «KATHOH», «QHHUOHY, «AJEKTPOJIUTHI,
«HEIJIEKTPOIHTHIY, «3JEKTPOJIUTHUECKAS JUCCOLUAIUNY», KOKUCITUTEINbY, «CTEIEHb
OKHUCIICHUS», «BOCCTAHOBUTEIbY, KOKUCIICHUE), «BOCCTAHOBJICHUEY;
OTIPEIEIIATh CTENEeHb OKUCICHHSI aTOMa 3JIEMEHTa B COCIMHEHUU;
PacKpbIBAaTh CMBICT TEOPHUH IIEKTPOIUTUYECKON JUCCOLUAIUY;
COCTABJIAITh YPABHEHHMSI DJICKTPOJIMTUYECKON TUCCOLMALNN KUCIIOT, IEJI0YEH, COJIEH;
OOBSCHATH CYITHOCTH MPOIIECCa AIEKTPOTUTUUECKON TUCCOIHAIIUU U PEAKITUH HOHHOTO
oOMeHa;
COCTaBIISITh TMOJHBIC U COKpAIIEHHbIE HOHHBIC YPAaBHEHUS peaKIfii 0OMeHa;
OTIpeAeNATh BOZMOXKHOCTh MPOTEKAHMsI peakliiii HOHHOTO OOMEHa;
MPUBOAUTH PEAKIINH, TOATBEPKIAIOIINE KAUECTBEHHBIN COCTAaB Pa3IMYHBIX BEILIECTB;
ONpeENsATh OKUCIUTEIb U BOCCTAHOBUTEIID;
COCTaBJISITh YPABHEHMSI OKUCIIUTEIIBHO ~-BOCCTAHOBUTEIHHBIX PEAKIINN;
Ha3bIBaTh (PAKTOPHI, BAUSIONINE HA CKOPOCTh XUMHUECKOU PEaKIIHH;
KJIaCCU(DHUITUPOBATh XUMHUYECKUE PEAKIIMH 110 PA3TMYHBIM MTPU3HAKAM;
XapaKTepU30BaTh B3aUMOCBSI3h MEXIY COCTABOM, CTPOSHUEM U CBONCTBAMHU
HEMETaJUIOB;
® MPOBOJUTH OMBITHI O MOTYYEHHUIO, COOMPAHUIO U N3YUECHUIO XUMHUECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIEKUCIIOTO Ta3a, aMMHaKa;
® pacro3HaBaTh OMBITHBIM MTYTEM ra3000pa3HbIC BEMIECTBA: YTIACKUCIBIN ra3 1 aMMHAK;
®  XapaKTepHU30BaTh B3aUMOCBSI3b MEX]ly COCTABOM, CTPOCHHEM M CBOMCTBAMU METAJIOB;
e Ha3bIBaTh OPraHMYECKHE BEIIECTBA MO UX (hopMylie: MeTaH, 3TaH, STUJICH, METaHOM,
ATaHOJI, TJIMLEPUH, YKCYCHAsI KUCI0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEAPUHOBAs KUCIIOTA,
OJICMHOBAsI KUCJIOTA, TIIFOK03a;
® OILICHUBATH BIUSHUE XUMUYECKOTO 3arpsi3HEHUSI OKPYXKAIOIIEH Cpe/ibl HA OpraHu3M
YeJI0BEKa;
® TPaMOTHO OOpaImaThCs C BEIMIECTBAMHU B TOBCEIHEBHOM KU3HU;
®  OMpenesITh BO3MOXHOCTh MPOTEKAHMSI PEaKIINil HEKOTOPBIX MPeACTaBUTEICH
OpPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOAOPOIOM, METaJlJIaMH, OCHOBaHUSIMH,
rajoreHamu.
BbINMyCKHUK MOJYYUT BO3MOKHOCTH HAYUHThCS:
* BBIJIBUTaTh U MPOBEPSTH IKCIIEPUMEHTATBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX
BELIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIOCOOHOCTH BCTYNAaTh B XUMUYECKUE PEAKIIUH,



0 XapakTepe U MPOayKTaX pa3IMuHbIX XUMUYECKUX PEaKlInii;

* XapakTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBAIOT
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;

* COCTaBIISATh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAILEHHBIM
WOHHBIM YpaBHEHHUSIM;

* [IPOTHO3UPOBATH CLIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTENIbHbIE UITU
BOCCTAHOBUTEJIBbHBIE CBOMCTBA C YUETOM CTEIIEHEN OKUCIIEHUS JIEMEHTOB, BXOIAIINX B €T0
COCTaB;

* COCTaBJISATh YPABHEHUS PEAKLIU, COOTBETCTBYIOIIUX I1OCIEA0BATEIbHOCTH
IIPEBPALICHUI HEOPraHMUECKUX BEIIECTB Pa3IMUHbIX KJIACCOB;

* BBIJIBUIaTh U MPOBEPSTH SKCIIEPUMEHTAIBHO TMIIOTE3bI O PE3yNbTaTaxX BO3JACUCTBUS
pa3nuYHBIX (PaKTOPOB HA H3MEHEHUE CKOPOCTH XMMUYECKOH peaKIm;

* HCIOJIb30BAaTh MPUOOPETEHHBIC 3HAHUS JISI SKOJIOTMUYECKH IPaMOTHOTO MTOBE/ICHHUS B
OKpY’Kalolllel Cpee;

* HCIOJIb30BaTh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHI[UH ITPU BBINOJIHEHUN IPOEKTOB
1 yuyeOHO-HCCNe0BaTEIbCKUX 3a/1a4 10 U3YUYEHUIO CBOMCTB, CIIOCOOOB MOTYYEHHS U
pacrno3HaBaHMsI BELLIECTB;

* 00BEKTHBHO OIICHUBATh HH()OPMALIHIO O BEIIECTBAX M XUMUYECKHX MPOIECCax;

* KPUTHYECKH OTHOCHUTHCS K IICEBIOHAYYHOU MH(POpMALINU, HEJOOPOCOBECTHOM
peKJame B cpeicTBaX MaccOBOM MH(pOpMaIUY;

* 0CO3HaBaTh 3HAUYECHUE TEOPETUUECKUX 3HAHUU MO0 XUMHUU IS IPAKTUYECKOU
JESITENIbHOCTH YEJIOBEKA;

* CO3JAI0T MOJICIH U CXEMBI JIJIsl pelleHus y4eOHBIX U MO3HABATEIbHBIX 33/1a4;
MTOHUMAaTh HE0OXO0IMMOCTh COOIOICHUS MPEANUCAHNMN, IPEIaraéMblX B MHCTPYKIMSIX 1O
MCIOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBON XHUMHH U AP



Conepxxkanue yueOHOro nmpeamera

8 kuacc
(68 yacos, 2 yaca B He/€eJII0)

HavanbHble NOHATHSA U 3AKOHBI XUMHUM

Tena u BemecTBa. CBOWCTBa BEIIECTB. DTaJOHHBIC (U3MUYECKHUE CBONCTBA BEIICCTB.
Martepuansl u MmaTepuanoBeaeHue. Poiab XuMuu B )KU3HU COBPEMEHHOTO o011ecTBa. OTHOILIEHUE
oOmiecTBa K XUMuUU: XeMopuaus u xemohoous.

Meroapl m3yueHus xumuu. HaOmomenue. DxcrepumeHT. MopenupoBanue. Moaenu
MaTEepUAIbHBIE U 3HAKOBBIE UJIM CUMBOJIbHBIE.

l'azpr. XKunkoctu. TeEpnple BemecTBa. B3auMHble Nepexonbl MEXIy arperaTHbIMU
COCTOSTHUSIMU BEIIECTBA: BO3TOHKA (CyOmuMarvs) u gecyOmmmanusi, KOHISHCAIUsS U UCIIapeHue,
KPUCTAJUIN3aLUs U [IJIABJICHUE.

®usnyeckue aBiaeHua. YucTble BEMECTBa U CMECH. | OMOre€HHbIE U T€TEPOr€HHBIE CMECH.
Cmecu razoob0passble, xuakue U TBEpAble. CrocoObl pasleneHus cMeceil: MEeperoHka, WUiu
TUCTWUISAIMS,  OTCTauBaHue, (QWIBTPOBAHWE, KPHUCTAJUIM3AIMs  WIA  BBIIapUBAHUE.
Xpowmarorpadus. [Ipumenenue 3Tux cnocoO0B B 1a0OpaTOPHOI MPAKTUKE, HA POU3BOJICTBE U B
OBITY.

XUMHYECKHE DJIEMEHTBl. ATOMBI W MOJIEKYJbl. [IpocThie M CIOXHBIE BELIECTBA.
Annorponust Ha ipuMepe Kuciaopoaa. OCHOBHBIE MOJIO0KEHUSI AaTOMHO - MOJICKYJIIPHOTO YUYCHHS.
Hownsl. BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSI.

3Haku (CHMMBOJIBI) XHMHYECKHMX 3JIEMEHTOB. MHbopmalus, KOTOPYI0 HECYT 3HaKH
XUMUYECKUX JJIEMEHTOB. OTHMOJIOTMS Ha3BaHUI HEKOTOPBIX XUMHUYECKHUX JIJIEMEHTOB.
[Tepuoanueckas tabnuua xumuuyeckux snemeHToB JI. M. MeHaeneeBa: KOpOTKONEPUOIHBIA U
JUTMHHONIEPUOAHBIN BapuaHThL. [lepross! u rpynmel. ['1aBHas u mobovYHast MOATPYIIBL, UITU A- U
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumuyeckue ¢opmynsl. Unaexcel u koddduimenTsl. OTHOCUTENbHAS MOJICKYIISpHAS
Macca. MaccoBas 107151 XUMHUYECKOTO 3JIeMEHTa B coenuHeHuu. Mudopmarius, KOTOpyro HECYT
XUMHYECKHE (HOPMYIIBIL.

Banentnocts. CtpykTypHBIE (QOpMYyNbl. XHUMHUYECKHE JJIEMEHTBHI C TIOCTOSIHHOM |
MEePEeMEHHOI BalleHTHOCThI0. BriBoa (opmynbl coeauHeHus 1mo BaieHTHOCcTU. OmpeneneHue
BAJICHTHOCTH XHWMHYECKOTo 7djeMeHTa 1o ¢opmyne BemecTBa. CocTaBieHHE Ha3BaHUN
COCIMHEHUH, COCTOAIIMX W3 JBYX XHWMHUYECKMX JJIEMEHTOB, IO BAJIEHTHOCTU. 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTB.

Xumuueckue peakuuu. PeareHTl W NpOAYKTHl peakiuu. [Ipu3Haku XUMHUECKHX
peakumii. YclIoBAA MX NMPOTEKaHUs M INpeKpameHus. Peaknum ropeHns. DK30T€pMUYECKHE H
SHJIOTEPMUYECKUE PEAKIIUU.

3aKOH COXpaHEHHMS MacChl BEIIECTB. XHMHYeckne YypaBHeHHs. (CocraBieHue
XUMHUYECKHUX ypaBHeHUH. MHopManus, KOTOpYIo HECET XMMHUECKOE YpaBHEHHE.

Knaccudukanuss XuMUUeCKUX pPEeakluid MO COCTaBy W YHCIY PEareéHTOB W MPOJYKTOB.
Tunel XUMHUYECKHX peakiui. Peaknuu coenWHEHUs, Pa3NOoKEeHHs, 3aMelleHuss U OOMEeHa.
KaranusaTops! u katanms.

JleMoOHCTpaL U
* Komekuust MaTepuanoB U U3€IUI U3 HUX.
* Mopgenu, ucnonb3yemMble Ha ypokax (pU3uKu, OMOJIOTHH U Teorpaduu.
* OOBEMHBIE U MAPOCTEPKHEBBIE MOJIEJIN HEKOTOPBIX XUMHUUECKUX BEIIECTB.
* Mopaenu KpUCTaIUIMYECKUX PEIIETOK.
* CoOupanue npubopa JUIst MOTyYeHUS T'a3a U IPOBEPKa €ro Ha TePMETUYHOCTb.
* Bo3sronka cyxoro yipaa, Hoaa win HadTanuHa.



* ArperatHble COCTOSIHUSI BOJIBI.

* PazneneHue JByX HECMEIIMBAIOIINXCS )KUIKOCTEW ¢ IOMOIIBIO AEIUTENBHON BOPOHKH.

e JIucTUILUIATOP U €ro padora.

* VYcranoBka s QuIbTpOBaHUA U €€ paboTa.

* YcraHOBKa Ui BhITapUBaHus U €€ paboTa.

* Komnekuus ObITOBBIX MPHUOOPOB [T (PUIBTPOBAHUS BO3yXa.

* Pazpenenue kpacsiero BemecTsa (jaoMactepa ¢ HOMOIIbI0 OyMakHON XpoMaTorpadpuu.
*  Moaenu alIOTPOITHBIX MOIU(DUKAIIHIA YTIEPOIa U CEPHI.

* Ilosyuenue o30Ha.

* Tloptpersl 1. 4. Bepuenuyca u JI. . Menneneesa.

* KopoTkonepruoaHslii U JJIMHHONIEPUOAHBIN BapuaHThl [Iepuoaudeckoit cucremst . 1.
Menpeneesa

* KoHcTpyrnpoBaHuE MIAPOCTEPKHEBBIX MOJAEIIEH MOJIEKYII.

* Annapar Kunma.

* Paznoxenue Ouxpomara aMMOHHSL.

* ['opeHue cepbl U MarHUEBOM JICHTHI.

* Iloprpersr M. B. JlomonocoBa u A. JI. JIaByasse.

*  OnepIThl, WUTIOCTPUPYIOLINE 3aKOH COXPAHEHHUSI MACChI BELIECTB.

* Topenne gochopa, pacTBOpeHHE MTPOIYKTa TOPEHUS B BOJIE U HCCIIEOBaHUE
MOJIYYEHHOr0 PacCTBOPA JIAKMYCOM .

* BzanmojaelcTBHE COJISTHOW KUCJIOTHI C IIMHKOM.

* Tlomyuenue ruapokcuaa menu(Il) u ero pasnoxxeHue npu HarpeBaHUH.

JlabopaTopHbIe ONBITHI

O3HakoMJIEHHE ¢ KOJUIEKIIHEeN 1a00paTOpHOM MOCYAbI.

[TpoBepka nmpubopa /Ui NOJyYEeHHUs Ta30B HA TePMETHYHOCTb.

O3HakoMIIeHHE ¢ MUHEpaJaMH, 00pa3yIOIIUMHU TPAHHUT.

[TpuroroBneHue reTepoOreHHON CMECH MOPOIIKOB CEPBI U JKEJIe3a U UX Pa3JielICHUE.
B3anmoseiicTBue pacTBOPOB XJIOPUAOB M HOUIOB KaJlKs C paCTBOPOM HUTpaTa cepedpa.
[Tony4yenue ruapoxcuna meau(ll) u ero B3anMoielicTBHE C CEPHOIM KUCIOTOM.
B3anmopeicTere pacTBopa coAbl ¢ KUCIOTOM.

HpOBepKa 3dKOHa COXpaHCHUA MACChI BCHICCTB Ha IPUMEPCE B3aUMOACUCTBUA IIEIOUYN U
KHUCJIOTHI.

ONoOGTAWNE

9. TIlpoBepka 3aKOHA COXpPAaHEHHMsS MAacCChl BEIIECTB Ha MPUMEPE B3aMMOAECHCTBHUS INENOYU U
conu xenesa (III).

10. Pasnoxenune nepokcuaa BOZOpoaa ¢ OMOIIBIO okcuaa Mapranna (IV).

11. 3amemenue xene3oM MeaM B MEJHOM KYIIOPOCE.

IIpakTuyeckue padoTnl

1. 3HaKOMCTBO € J1a0opaTopHbIM obopynoBaHueM. [IpaBuia TexHUKH 06€30MacCHOCTU IMPH
pabote B kabunere xumuu. Hexotopsie Buabl padoT.

2. Awuanu3 nouBbl

BaxkHeiilue npeacTraBuTe/ M Heoprannyeckux BemecTB. KosimuecTBeHHbIE OTHOIIEHUS B
XHMHH
Cocras Bo3nyxa. [Torstre 06 00bEMHOI 1076 KOMIIOHEHTA MPUPOTHON Ta30BOM CMECH
— Bo3ayxa. Pacuér 00bEMa KOMITIOHEHTa Ta30BOI CMECH TI0 €10 00BEMHOM J10JIE U
HA000pOT.



Kucnopona. O3on. [Tonydaenne kuciaopoaa. CoOupanue u pacro3HaBaHHUE KHCIOPO/Ia.
XuMHUYeCcKre CBOMCTBA KUCJIOPO/Ia: B3aUMOAEHCTBUE C METAJUIAMU, HEMETAJIJIAMU U CJIOKHBIMHU
BelecTBaMu. [Ipumenenue kucnopoaa. KpyroBopot Kuciopoja B Npupoze.

Oxkcuapl. O0Opa3oBaHue Ha3BaHUH OKCUIOB 1O UX Gopmynam. CocTaBiecHuEe GOpMYIT
OKCHJIOB IO MX Ha3BaHUAM. [IpencraButenn OKCUI0B: BOJIA U YIJICKUCIIBINA a3, HeraméHas
HU3BECTb.

Bonopon B mpupojie. Pusnyueckue 1 XMuMUYECKHE CBOMCTBA BOJIOPO/IA, €0 MOJTYyUYCHHUE U
MIpUMEHEHUE.

Kucnotsl, ux cocraB u knaccudukamnus. Maaukaropsl. Tabmuia
pactBopumocTu. CoJisiHas U cepHasi KUCIIOThI, UX CBOMCTBA U IPUMEHEHUE.

Counu, UX cocTaB M Ha3BaHus. PacTBopumMocTsb cosieid B Boje. [IpeacraBurenu coeil:
XJIOpH]T HAaTpusl, KapOoHaT HaTpus, GpochaT KaabIusl.

[Tocrosinnast ABoranpo. KonnuectBo BemectBa. Mosib. MossipHast macca. Kpatabie
€IMHUIIBI U3MEPEHUS KOJTMYECTBA BEIIECTBA — MUJIIUMOJIb U KUJIOMOJIb, MHJITUMOJISIPHAS U
KUJIOMOJISIpHAs: MacChl BEIIIECTBA.

Pacuérel ¢ ucnonb3oBaHUEM TMOHSTHH «KOJWYECTBO BEIECTBA», «MOJIPHAS Maccay,
«MOCTOsTHHAsT ABOTaapo».

3akoH ABorazipo. MomsipHblii 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENbHAS
MJIOTHOCTH OJHOTO Ta3a 1o JpyromMy.

KpatHble enuHUIBI W3MEPEeHHs] — MWUIMMOJSPHBIA M KHJIOMOJISIPHBIH OOBEMBI
ra3zo000pa3HbIX BEIIECTB.

Pacuérel ¢ ucnonb3oBaHUEM MOHSITHH «KOJWYECTBO BEIECTBA», «MOJISPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAS ABOTAJIPOY.

Pacuérel ¢ ucnonb3oBaHUEM TMOHSITHH «KOJWYECTBO BEIECTBA», «MOJISPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «YUCIO ABOTAIPON.

I'uapocdepa. KpyroBopoT Boabl B ipupojie. usnyeckue U XUMUUYECKHE CBOMCTBA BOJIBI:
B3aMMOJICHCTBHE C OKCHIAMHU.

OcHoBanusi, ux cocraB. PacTBopuMOCTh OCHOBaHMM B Boje. V3MeHeHHME OKpacku
WHIUKATOPOB B MIeNO4YHOUM cpexae. IlpeacraBurenu mienoyei: TMAPOKCUABI HATPHs, Kadus U
KaJbIIHs.

PactBoputens u pactBop€HHOE BelecTBO. PacTBopsl. PactBopenue. ['uaparel. MaccoBast
JIOJIS1 pacTBOPEHHOTO BellecTBa. PacyéThl, CBA3aHHBIE C MCIOJIb30BAHUEM IOHSITUSA «MacCOBast
JI0JISI pACTBOPEHHOTO BEUIECTBAY.

JleMoHCTpanun

* OmnpeneneHue coaepKaHus KUCIOPOJa B BO3/IyXeE.

* [lonyuyeHune kucCIOpOJa Pa3I0KEHUEM IIEPMaHraHaTa Kajaus U MepoKcuaa
BOZOpPOAA.

* CobupaHue METOJ0M BBITECHEHHUS BO3/IyXa U BOJIBI.

* Pacno3sHaBaHue Kuciopoza.

* TopeHue maruus, >kenesa, yris, cepbl 1 hocdopa B KUCIOpOIE.

¢  Komiexius oKCUI0B.

* Tlomydenue, coOupaHnue U pacrio3HaBaHUE BOJIOPOJIA.

* T'openue Bogopona.

* BsaumogpeiictBue Bogopoaa ¢ okcuaom meau(ll).

* Komiekuusi MUHEpaJIbHBIX KUCIIOT.

* IlpaBuio pa3zbaBiieHUs cepPOil KUCIOTHI.

* Komrekuus conen.

* Talnuua pacTBOPUMOCTH OCHOBAHUM, KHCIIOT U COJIEi B BOJIE.

* HekoTopsle MeTallIbl, HEMETAILIBI U COEAMHEHMSI KOJTMYECTBOM BEILECTBA B | MOJIb.
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*  Mogenb MoJsIpHOTO 00BEMA Ta3000pa3HBIX BEIICCTB.

JlaGopaTopHble ONBITHI

12. TlomyrHeHHEe U3BECTKOBOM BOJBI PH MPOIYCKAHUH YTIIEKUCIIOTO rasa.

13. Tlony4enue BOgOpOaa B3aMMOJAENCTBHEM IIMHKA M COISHON KHUCIOTEL

14.  PacnosHaBaHMeE KUCIOT HHAUKATOPAMH.

15. M3meHenue OKpacKu UHAMKATOPOB B LIEIOYHOM CPEJIE.

16. OsmakomieHue C TmpenapaTaM JOMAlIHEN WJIM IIKOJBHOM anTeYkd — PpacTBOPAMHU
IIEPOKCHIA BOAOPO/a, CIIMPTOBOM HACTOMKM MO/Ia U HAIIATHIPHOTO CIIUPTA.

IpakTnyeckne padoThl

3. Tlonyuenue, coOupanue U pacno3HaBaHUE KUCIOPOJIA.

4. Tlonyyenue, COOMpaHUe U PaCIO3HABAHUE BOAOPOJIA.

5. IIpurorosieHUe PacTBOPOB COJIEN C X 3aJaHHON MACCOBOM JOJIEN.

OcHOBHbBIE KJIACCHI HEOPTAaHUYECKHX COeIHMHEeHHUIl

O06o061IeHre cBeIcHHI 00 OKCHIaX, MX KIIACCU(UKAIINN, HA3BAHUSIX U CBOMCTBAX.
CrocoObI MOTy4YeHUsT OKCHIOB.

OcHoBaHus, UX Ki1accudUKamus, Ha3BaHUS M CBOMCTBAa. B3auMojelicTBue ¢ KHCIOTaMH,
KHCIIOTHBIMH OKCHJaMH M COJISIMH. Pa3jokeHne HepacTBOPUMBIX OCHOBaHMM. CrocoObl
MOJTYy4YECHUSI OCHOBAHUM.

Kucnotel, ux knaccupukamus u HazBaHusa. OOImMe XUMHUYECKHE CBOWCTBA KHUCIIOT.
B3aumopeiicTBue KHCIOT € MeTaulaMH. DJIEKTPOXUMHUYECKUM PsJ] HAMPSHKEHUM METasuioB.
BzanmogeiicTBHE KUCIOT ¢ OKCHAAMHU METAILIOB.

B3anMopneicTBre KHCIOT C OCHOBAaHUSAMM — peakius HeUTpain3auuu. Bzammonelicreue
KHCJIOT C COJISIMH. [Tonyuenne 6€CKUCIOPOIHBIX
Y KUCJIOPOJCOAEPKAIIMNX KUCIOT.

Comu, ux KiaccuuKkamms u CBocTBa. B3anmosericTBre coseit ¢ MeTaliaMu,
0COOEHHOCTH ITHX peakuuii. B3aumoeiicTBre coseii ¢ coysiMu.

I'enernueckue psabpl MeTaia 1 HeMetaiuia. ['eneTnueckas cBs3b MEXy Kilaccamu
HEOPraHWYECKUX BEIIECTB.

JlabopaTopHblie ONBITHI

17. B3zaumopeiicTBuE OKCUA KAIbLUS C BOJOM.

18. TTomyTHEHME N3BECTKOBOM BOJIBI.

19. Peakuus nelirpanusanyn.

20. Monyuenue ruapokcuna meau (1) u ero B3auMoeiicTBUE ¢ KMCIOTOM.
21. Pasnoxenue rugpoxcuna meau (1) mpu Harpesanumy.
22. B3zauMmogeicTBHIE KUCIOT C METAJIAMU.

23. B3auMoJielicTBUE KUCIIOT C COISIMHU.

24. O3HaKOMIIEHHE C KOJUIEKLIUEH COlEit.

25. B3aumoneiicteue cynbgara meau(Il) ¢ xemesom.

26. BzauMopeiicTBue coneil ¢ COIsIMU.

27. I'eHeTnuecKas CBS3b Ha IPUMEPE COCAUHEHUN ME/IH.

IIpakT4yeckune padoThI
6. Pemenne sKCrepUMEHTATBHBIX 33/1a4.
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Iepuoauuecknii 3axoH u [lepuoanyeckas cucreMa XMuMHUYECKHX 3JIEMEHTOB
J. . MenaeneeBa 4 CTpOeHUE aTOMa

EcTtecTBeHHbIE CeMENCTBA XUMUYECKHUX AJIEMEHTOB:IICJIOYHBIE U IIEJI0OYHO3EMEIIbHbIC
MeTaJUIbl, TAJIOTeHBI, HHEPTHBIC (OJIaropoaHbIe) ra3bl. AMGOTEpPHOCTh. AM(OTEpHBIE OKCHABI U
rugpokcuabl. KOMIIIEKCHBIE COIN.

Ortkpeitue . . MenneneesbiM [leproanueckoro 3akoHa U CO3/IaHUE UM
[leproanueckoil CUCTEMbI XUMHUYECKHUX 3JIEMEHTOB.

AToMBI Kak ¢opMa CyIIECTBOBAHUS XUMHUYECKHX 3JeMeHTOB. OCHOBHBIE CBEACHHS O
CTpoeHUH aToMOB. JloKa3aTenbCTBa CJIOXKHOCTH cTpoeHus aromoB. OmbiTel Pesepdopna.
[TnanerapHast MOAENb CTPOEHUS aTOMa.

CocraB aTOMHBIX sIep: MPOTOHBI, HEUTpoHBI. OTHOCUTEIbHAs aTOMHAas Macca.
B3anmocBs3b NOHATUN «IIPOTOH», «HEUTPOHY», KOTHOCUTENbHAS aTOMHAsl Maccay.

Mukpomup. DnekTpoHbl. CTpoeHHE JJIEKTPOHHBIX YPOBHEH AaTOMOB XHUMHUYECKUX
snemeHTOB NeNe 1-20. [ToHsiTue 0 3aBEpIIEHHOM 3J1€KTPOHHOM YPOBHE.

N3oronbl. dusnyeckuii cmbica cumBonuku I[lepuogmueckoit cuctembl. CoBpemMeHHas
dopmynupoBka Ilepuoanueckoro 3akona. VM3MeHEeHHsS CBOWCTB SJEMEHTOB B IMepuOAax U
rpynmnax, Kak QyHKIHS CTPOSHUS 3JIEKTPOHHBIX 000JI0YCK aTOMOB.

XapakTepucTUKa JJIEMEHTa-MeTalula W DJeMEHTa-HeMeTallla MO HMX IIOJIOKEHUI0 B
Ilepnonnueckoi cucreMe xuMuyeckux aiemMeHToB /. 1. Menneneesa.

JleMoOHCTpaLuu
* Paznuunbie popMbl TAOIUI] TEPUOIUYECKON CUCTEMBI.
*  MopenupoBanue nocrpoenus llepuoanueckoii cucremsl . 1. Menneneesa.
* Mopaenu aTOMOB XUMUYECKUX 2JIEMEHTOB.
* Mogenu aTOMOB 3JIeMEHTOB 1—3-r0 nepruo0B

JlabopaTopHble ONBITHI.
28. IMonyuenue aM(pOTEPHOrO THAPOKCHIA U UCCIEIOBAHUE €I0 CBONCTB.

XuMmnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

Nonnas xumudeckas cBsi3b. oHBI, 00pa3oBaHHBIE aTOMaMU METAUIOB U HEMETAJUIOB.
Cxembl 00pa3oBaHusi MOHHOM CBsI3M UIsi OMHApHBIX coeAMHEHUU. MoHHBIE KpHCTalIndecKue
peméTku U (HU3NYECKHUEe CBOMCTBA BEHIECTB C 3TUM THIOM peméTok. [lonarue o GpopmMynbHOIA
€JIMHHUIIE BEILECTBA.

KoBaseHTHast ~XuUMHUYecCKass CBs3b. OJIEKTPOHHBIE U  CTPYKTYpPHBIE  (OPMYJIBI.
KoBanentnas HemomsipHasi cBs3b. Cxembl 00pa3oBaHUS KOBAJCHTHOW CBS3M sl OMHApPHBIX
coeIMHEeHN. MOJIEKYIISIpHbIE U ATOMHBIE KPUCTANTMYECKUE PEIIETKH, U CBOKWCTBA BEIIECTB C
3TUM TUIIOM PEMIETOK.

DIIEKTPOOTPUIIATENBHOCTE. P anexkTpooTpuniatenbHOCTH. KoBajlleHTHass moJisipHas
xumu4deckass cBs3b. Jlumonb. CxeMbl 00pa3oBaHHS KOBAJIEHTHOW TMOJSPHOW CBSI3U IS
OWMHApHBIX CcOoeAMHEHUN. MOJIeKyIsIpHbIE W aTOMHBIE KPHUCTAUIMUECKHE DPEIIETKH, CBONCTBA
BEILIECTB C 3TUM TUIIOM PEIIETOK.

Merannuyueckass XUMHYECKash CBA3b W METAJUIMYECKas KPUCTAIIMYECKash PpEIIETKaA.
CBoiicTBa BEUIECTB C ITUM THUIIOM pelIETOK. EnnHas nmpupoia XUMUYECKUX CBSA3EH.

Crenenb okucieHus. CpaBHEHUE CTENIEHH OKHMCICHUS M BajieHTHOCTH. [IpaBumna pacuéra
CTETICHEW OKUCIICHHUS 110 POopMyTIaM XUMUYECKUX COCTUHEHUH.

OKHMCIHUTENBHO-BOCCTAHOBUTENbHBIE peakuyu. ONpeneneHue CTeNneHel OKUCICHUS s
DJIIEMEHTOB, O0Opa3yrOMIMX BEIIeCTBA pa3HBIX KiaccoB. Peaknuu WOHHOTO oOOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTEINbHBIE peakUnyd. OKHUCIHUTENb U BOCCTAHOBUTEINb, OKHUCIEHUE U
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BoccTaHoBjeHHWEe. (COCTaBl€HUE YPAaBHEHUM OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIUi
METOJIOM 3JICKTPOHHOTro OajaHca.
JdemMoHCTpauMu
* Buzeo ¢pparmeHTsl U ciaiiapl «MlOHHAsS XUMHAYECKas CBSA3b ».
* Kourekius BEmecTB ¢ HOHHOM XUMUYECKOH CBS3bIO.
*  Mopenu HOHHBIX KPUCTATUTMYECKUX PEIIETOK.
* BugeodparmenTsl u cnaiinpl «KoBaleHTHaIXUMUYIECKAs CBS3bY.
*  KoJuiekius BemecTB MOJIEKYIIPHOrO U aTOMHOTO CTPOEHUS.
*  Mogenu MOJIEKYISPHBIX U ATOMHBIX KPUCTAJUTMYECKUX PEHIETOK.
* BuzaeodparMeHTsl U cnaiiapl «MeTanuecKasi XMMUUECKas CBSI3b.
*  Komneknus «MeTajuibl U CIIaBBI».
* BszaumojeiicTBHE IIMHKA C CEPOM, COISIHOM KucaoToi, xaopumom mean (11).
* [T'openue maruus.
* BzaumojencTBHE XJIOPHOW U CEPOBOJIOPOHON BOBI.

JlabopaTropHble ONBITHI
29. W3rortosieHne MOJENH, WLTIOCTPUPYIOIIEH CBOMCTBA METAILIMYECKON CBA3H

9 kaacce
(64 yaca, 2 yaca B HeJ1eJII0)

IToBTOpeHue U 00001IeHNE CBECHNI MO Kypcy 8 Kiacca

bunapusie  coemuHenus. Okcuuabl  coieoOpasylonie U HecoJeoOpa3yrollue.
['unpokcuabl: ocHOBaHwMs, aM(OTepHBIC, KUCIOTHI. CpeHue, KUCIbIe, OCHOBHBIC COJIH.

O6oOmieHne cBeIeHUH O XHUMHUYECKMX peaknmsax. Kiaccudukanus XUMHYECKHX
peakuuii Mo pa3IuYHBIM OCHOBAHMSIM: COCTaBYy M YHUCIY pearupyromux U oO0pa3yroluxcs
BEIIIECTB, TEIJIOBOMY 3((EKTy, HANpPaBJICHUIO, U3MCHCHHUIO CTEIICHEH OKHMCIICHUS 3JIEMEHTOB,
00pa3yroIHuX pearupyrolire BemecTBa, (pa3e, NCIoIb30BAaHUIO KaTalIu3aTopa.

[ToHsATHE O CKOPOCTH XUMHYECKOW peakiuu. DakTopbl, BIHAIONIME HAa CKOPOCThH
XUMUYECKUX PEaKIUM: MPHUPOAA PEATHPYIOIIMX BELIECTB, MX KOHLEHTpAlus, TEeMIIeparypa,
TUIOMIA/Ib COMMPUKOCHOBEHHUSI, HATMYUE KaTanu3aropa. Karamms.

JleMoHCTpan U
¢ (O3HaKOMJICHME C KOJUIEKIIUIMU METAJJI0B U HEMETAJJIOB.
* (O3HaKOMIICHHE C KOJUICKIIMSIMHU OKCHIIOB, KMCIIOT M COJICH.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKlUy OT MPUPO/Ibl PEArUPYIOIINX BEIIECTB.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIUN OT KOHIIEHTPALMH PEarupyromnx
BEIIECTB.

* 3aBHCHUMOCTb CKOPOCTU XMMHUYECKOM peakluu OT IIoUiain
CONPUKOCHOBEHHUSI PEarupyroiux BeIecTB («KUTISIIUN CII0i).

* 3aBHCUMOCTh CKOpPOCTH XUMHYSCKOMN pCakiuu OT TEMIICPATYPhI pCArupyrOIIUX BCIICCTB.

JlabopaTopHbIe ONBITHI

B3anmoneiicTBrue aMMuaka U XJ0pOBOJOPOIA.

Peakuus nelTpanuzanuu.

Habmionenue ternnoBoro 3¢ dexra peakiuy HeHTpanu3aluu.

BsaumoneiictBre cepHoii KucinoTsl ¢ okcuaom meau (11).

PaznoxeHnne nepokcua BOAOPOAa ¢ IOMOIIBIO KaTajaa3bl KapTodes

3aBHCHMOCTh CKOPOCTH XUMHUYECKON PEAKIIMH OT MPUPOBI PEarupyIONINX BEIIECTB Ha

ok E
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pUMepe B3aUMOJICHCTBHSI pACTBOPOB THOCYNb(aTa HATPHS U XJIopuaa 6apusi, THOCyabdara
HATPUS U COJITHOW KUCIIOTHI.

7. 3aBHCHMOCTb CKOPOCTH XUMHYECKON PEAKIIUK OT HPUPOJILI METAILIOB TIPH MX
B3aWMO/JICVCTBUH C COJITHOM KHUCIIOTOM.

8. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIIMU OT HPUPOIBI KUCIOT IIPH B3aMMOICHCTBHH
UX C KEJIE30M.

9. 3aBHCHMOCTBH CKOPOCTH XUMUYECKON PEAKIIUK OT TEMIIEPATYPEL.

10. 3aBUCHMMOCTBH CKOPOCTH XMMHYECKON PEAKLMU OT KOHIIEHTPALMH.

11. 3aBucUMOCTL CKOPOCTH XMMMYECKOM pEakIMu OT IUIOMAAUd  COINPHKOCHOBEHHMS
pearupyronmx BemecTB.

12.  3aBuCcHMMOCTBH CKOPOCTH XMMHMYECKON PEAKIMU OT KAaTalu3aTopa.

XuMHYecKHe PeaKklui B PACTBOPAX JIEKTPOJIMTOB

[TonsTe 00 DBJICKTPOJUTUYCCKOM JUCCOIUAIMU. DIJIEKTPOIUTBI M HEIJICKTPOJIUTHI.
MexaHu3m auccolMalMM  3JEKTPOJIMTOB €  pa3iIU4HbIM  XapakrepoM cBs3u. (CremneHb
AIIEKTPOJINTUYECKON Aucconuany. CUIIbHBIE U CI1a0ble AJIEKTPOJIUTHI.

OCHOBHBIE MOJIOKEHHSI TEOPUHU DIEKTPOJMTHUECKOW mucconuannu. Kiaccudukanus
MOHOB M UX CBOMCTBA. KI/ICJIOTBI, OCHOBAHUA MU COJIM KaK 3JICKTPOJIMUTHI. Hx Knaccn(bmcaum[ n
JMCCOLMALIUS.

OO0mme XUMHYECKHE CBOMCTBA KHCIOT: HM3MEHEHHE OKpPAaCKH  HMHIAUKATOPOB,
B3aUMOJICIICTBME € MeTallylaMM, OKCHJAaMH H THAPOKCHIAMH METAIJIOB M  COJISIMH.
MonexynsipHbie 1 HOHHBIE (TIOJIHBIE M COKPAIIEHHBIE) YPABHEHUSI PEaKIIHil.

XVWMHUYECKUN CMBICI COKpAIEHHBIX YPABHEHWM. YCIOBUS IPOTEKAHHUS PEAKUMH MEXIY
SJICKTPOJIMTAMU OO KOHIIA. PfII[ AKTHUBHOCTH METaJIJIOB.

OO0ue XUMHYECKHE CBOMCTBA IIEJIOYEH: B3aMMOJICHCTBHE C KHUCIOTaMH, OKCHJIAMH
HEMeTaJUIoB, coyaMu. OOmue XMMHYECKHe CBOMCTBA HEpPAaCTBOPUMBIX  OCHOBAaHUI:
B3aMMOJEICTBHE C KUCIOTaMH, Pa3JI0KEHNE IIPU HAaIrPEBAHUU.

OO0mme XUMUYECKHE CBOMCTBA CpPEAHUX COJIEH: B3aMMOJIEUCTBHE C KHCJIOTaMHU,
11eJI0YaMH, COJISIMU U MeTaJllaMu. B3anMozelicTBHE KHCIIBIX COJIEH CO IIEI0YaMH.

['unponus, kak 0OMEHHOE B3aUMOJEHCTBUE coJiel ¢ BOMOH. ['Mapoian3 coiu CHIBHOTO
OCHOBaHMA W cnaboil KuciaoTel. I'maponu3 coiam c€naboro OCHOBAaHMS M CHIBHOM KHUCIIOTBHI.
[IIxana pH.

CBolicTBa KUCIIOT, OCHOBAaHUM, OKCUIOB U COJIEH B CBETE TEOPUHU DIIEKTPOIUTHUECKON
Jucconuanu U OKUCINTEIbHO-BOCCTAHOBUTCIIBHBIX pCaKHI/II\/'I.

JdemoHcTpaumu.
* lcnbiTaHu€ BEIIECTB U UX PACTBOPOB HA AIIEKTPOIPOBOIHOCTD.
*  3aBHUCHMOCTb 3JEKTPONPOBOIHOCTH YKCYCHOM KUCIOTHI OT KOHIIEHTPALIUH.
* JIBM)KEHHE OKpAIIEHHBIX HOHOB B AJIEKTPHUYECKOM TTOJIE.
* OmnpeneneHue xapakrepa Cpeibl B pacTBOPAX COJIECH.

JlaGopaTopHbie ONBITHI.

13. Mucconunanus cnabbIX IEKTPOIMTOB Ha IPUMEPE YKCYCHOM KHCIIOTEHL

14. smenenue oxkpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.

15.  Peakuus HeliTpanu3aiuu pacTBoOpa MENOYU Pa3IMYHBIMU KUCIOTAMH.

16. Tlonyuenne ruppoxcuna meau (11).u ero B3auMoAEHCTBUE C PAa3IMYHBIMU KUCIOTAMHU.

17. BzaumopelictBue cuiabHbIX Kuciaot ¢ okcugom meau (11).
18-20. BzauMoaelicTBHE KUCIOT C METAIIIAMU.

21. KadyecTBeHHas peakiys Ha KapOOHAT-HOH.
22. Tlony4ueHue CTyaHs KPEMHUEBON KHUCIIOTEL
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23. KauecTBeHHas peakiys Ha XJIOPUJL - MU CyJIb(aT-HOHbI
24. VIzMeHeHne OKpPacKK MHAMKATOPOB B IIEIOYHOM Cpee.

25. B3auMoelCTBHE IET0UE C YIIIEKUCIIBIM Ia30M.

26. KauecTBeHHas peakiys Ha KATHOH aMMOHHUS.

27. Tonyuenue ruapoxcuaa meau (11).

28. Paznoxenue rugpoxcuna meau (11).

29. BzaumoseiicTBre KapOOHATOB C KMCIOTAMHU.

30. ITonyuenue rugpoxcuna xeneza(lll).

31. Bzaumoseiictue xenesa ¢ pactBopom cyibghara meau (11)

IIpakTyeckue padoTnl

1. CsoilicTBa KHMCIIOT, OCHOBaHHUM, OKCHJIOB M COJIEH B CBETE TEOPHU
AIEKTPOJIUTUYECKON AUCCOLUALMHI U OKUCIUTEIHLHO ~-BOCCTAHOBUTEIIBHBIX PEAKITUI

HemeTauibl 4 MX coeJUHEHHSA

CrpoeHue aTOMOB HEMETAIOB M MX mosoxeHue B Ilepmommueckoir cucreme. Psan
AJIEKTPOOTpHULIATENbHOCTU. KpHCTauMueckue peméTkd HEMETalJIOB — IPOCThIX BELIECTB.
Annotponus u e€ npuunHbl. Guznueckue cBoiicTBa HeMeTawoB. OO0IIe XUMUYECKHE CBOWCTBA
HEMETAJJIOB: OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

l"anorensl, cTpoeHHE WX aTOMOB M MOJIEKYyJ. DU3NYeCKHEe M XMMHYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB rajJOr€HOB B 3aBUCHUMOCTU OT UX IOJIOKEHUS
B [lepuoanueckoii cucreme. HaxoxxieHne rajioreHoB B MPUPOJIE M UX TMOJyUCHHE. 3HAYCHUE U
MIPUMEHEHHUE TaJIOre€HOB.

["amoreHoBOOPO/IBI M COOTBETCTBYIOIIME WM KHCIOTHI: IIJIJaBUKOBAs, COJIsHAd,
OpoMoBOJIOpOIHAsI, MOIOBOJOpOAHAsA. ['amoreHuapl. KauecTBeHHblE peakiMM Ha TaJOreHUI-
noHbl. [I[puMeHenne coeIMHEHNH TaJloreHOB U X OMOJIOTUYECKas POJlb.

Ob6mas xapaktepuctuka s1eMeHToB VIA-Tpymnmel. Cepa B mpupoge U e€ moiydeHue.
AmnoTponHbsle MoaupUKalMM Ccepbl M HX CBOWCTBA. XHMMHMUYECKHE CBOMCTBa cepbl M €€
IIPUMEHEHHE.

CepoBo0po/i: CTPOEHUE MOJIEKYJIbI, (PU3NUECKHE U XMMHUECKHE CBOMCTBA, MTOJIyYeHUE U
3HayeHue. CepoBogopoanas kuciota. Cynbhuasl 1 ux 3HaueHue. JlroMuHODOpHI.

Oxkcup cepsl (1V), cepruucras kuciota, cyiabputhl. KauecTBeHHas peakuus Ha Cyab(UT-
VOH.

Oxcun cepwl (VI), cepnas kucnota, cynbdarel. Kpucramnoruaparel. KauecTBeHHas
peaknus Ha cynb(haT-1oH.

CepHas KucI0Ta - CHIIBHBIN 371eKTpoauT. CBoiicTBa pa30aBiIeHHON CEPHOM KHUCIOTHI, KaK
TUIMYHOW KHMCJIOTHI: B3aMMOJICHCTBHE C METaJUIaMU, OCHOBHBIMH M aM(OTEpHBIMU OKCHJIAMH,
OCHOBaHUSMU U aM(QOTEpHBIMU THAPOKCHIaMH, coiisiMu. KauecTBeHHas peakius Ha cynbdar-
WOH.

OO6mas xapakTepucTuka 31eMeHTOB VA-rpynmnbl. A30T, CTPO€HHE aToMa U MOJIEKYJIbI.
@u3znyeckue M XUMHYECKHE CBOWCTBA M INPHUMEHEHHE a3oTa. A30T B INPUPOAE U €ro
Ouosioruueckas poib.

AMMHaK, CTpOCHHE MOJIEKYylbl W (HU3MYEeCKHe CBOHCTBa. AMMMayHas BOJa,
HaIIaTBIPHBIN CIUPT, TUApPAT aMMHaka. J[OHOPHO -aKIENnTOPHBIH MeXaHW3M OOpa30BaHUS
KaTHOHAa aMMOHUs. BoccTaHOBUTENBHBIE CBOMCTBA aMMuaka. Colnu aMMOHUS U MX IPUMEHEHHE.
KauecTtBeHHast peakiiis Ha KaTHOH aMMOHHUSI.

Oxkcuael a3oTa: HECoJIeoOpa3ymue W KUCIOTHBIC. A30THCTasi KUCIOTa U HUTPHTEHL
A30THas KUCIIOTa, €€ MoJy4YeHHe U cBoMcTBa. Hutparsl.

®ochop, ctpoenue aroma u amiorponus. Docuapl. Dochun. Okcun docdopa(V) u
oprodochopnas kucnota. Pocdartel. DochopHbie ynoopeHus. THCEKTUITIIBL.
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OO0mras xapakTepucTHKa 3JeMeHTOB [V A-rpynmbl: 0COOEHHOCTH CTPOCHHSI aTOMOB,
MPOCTHIX BEIISCTB M COCTUHEHUI B 3aBUCHMOCTH OT TIOJIOKEHUS 3JIeMeHTOB B [lepuoanyeckoit
cucteme. Yriiepoll. AIOTpornHble MoAu(UKAIK: anMa3, rpaduT. AMOPGHBIA Yriaepoa U ero
copTa: caka, AaKTHBUPOBAHHBIA yroib. AjncopOrus. XWMHUYECKHWE CBOWCTBA YIiiepoja.
Kokcoxumuueckoe npou3BOACTBO U ero mpoaykius. Kapouasr.

Oxcup yriepoga(ll): cTrpoeHme MoJeKynbl, HolydeHue H ero cBokcTBa. OKcup
yraepoaa(lV): crpoeHune MoJeKyibl, MOJy4YeHHE U €ro CBOMCTBA. YroibHas kuciorta. Comnu
YTOJIBHOM KUCIOTHI: KApOOHATHI U THAPOKApOOHATHI. TeXHUYECKas ¥ THIIEBasi COJA.

Heopranuueckue u opraHMYecKHe BEIIECTBA. YTJIEBOJOPOAbl. XUMUYECKOE CTPOCHUE
OpPTaHMYECKUX BEIIECTB, KaK MOPSIOK COCTUHEHHUS aTOMOB B MOJICKYJIE TI0 BaJICHTHOCTH.

Mertan, 3TaH, KaK NpeAeabHbIE YIIIEBOAOPOIbl. DTHIICH U alleTUJICH, KaK HeNpeaesIbHbIe
(HEeHaCBIIIEHHBIC) yIIIeBOJOopoabl. ['opeHme yriaeBomopoaoB. KadecTBeHHBIE peaknuu Ha
HeNpeaeIbHbIC COSIUHEHHUS.

OTUJIOBBIA CHHPT, €ro IMOJIyYCHHE, NPUMEHEHHE U (DU3HOIOTHYECKOEe JICHCTBUE.
TpéxaToMHbIil ciupT riaunepud. KayecTBeHHast peakiysi HA MHOTOATOMHBIE CIIUPTHL. Y KCYCHAast
- IPEJICTABUTENh KJIacca KapOOHOBBIX KHUCIIOT.

Kpemnuii, crpoenne ero aroma u cBoiictBa. Kpemuuii B npupoje. CUauuuisl U CUIIaH.
Oxkcua kpemuusi(1Y). KpemuueBas kucinora u €€ com.

[IpousBonacTBO cTekna u  HeMeHTa. [Ipoaykiusi CHIMKATHOM MPOMBIIIJICHHOCTH:
ONTHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuc. OnTuyeckoe BOJIOKHO.

Hemerannsl B mpupoae. ®dpakunoHHas MEeperoHKa >XUIKOTO BO3IyXa Kak Croco0
MOJTy4eHUs] KHUCIIOpojaa, aszora, aprona. [lomydenume docdopa, kpemHus, xjopa, Hoja.
DNEKTPOIN3 PACTBOPOB.

[TorydeHne cepHOM KUCIIOTHI: CBIPhE, XUMU3M, TEXHOJIOTHUYECKAsT CXeMa, METO]T
KUIISIILIETO CJIOS, MPUHITUIIBI TETI000MEHa, MPOTUBOTOKA U upKysanuu. Oneym. [IpousBoacTtso
aMMUaKa: ChIPhE, XUMU3M, TEXHOJIOTHUYECKas CXeMa.

JleMoOHCTpaL U

Konnekuus HemeTaos.

Mogenu KpucTaNIn4eCKUX PEMIETOK HEMETANIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaTOp M MPUHLUIBI €70 PaOOTHI.

["opeHue HeMeTasIoB - MPOCTHIX BEILECTB: cepbl, (pocdopa, APEBECHOTO YIJIs.
OO0pa31bl raJIOreHoB - MPOCTHIX BEIIECTB.

B3anmopeiicTBre rajloreHoB ¢ METaJIIaMU.

BriTecHenue xiopa 6poMoM Uiy 0@ U3 pacTBOPOB UX COJIEH

Konnexknus npupoIHbIX COEAMHEHUH XJIOPA.

B3anmoneiicTBre cepbl ¢ METAJNTAMH.

I'openue cepsl B KUCIOPOJIE

Konnekuus cynbuaHbIx pya.

KavecTBenHas peakuus Ha cylb(ua-HOH

ObecrBeurBaHUE OKPAILICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
BzanmopaencTBue KOHLIEHTPUPOBAHHOM CEPHOM KUCIIOTHI C MEJIBIO.
OOyrarBaHKue OPraHNYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Juarpamma «CocTaB Bo3ayxa».

Buneodparmentst u cnaiias! «IITuusu 6azapsy.

[Tonryuenue, cobupanue 1 pacrio3HaBaHUE aMMHUaKa.

Pasnoxenne 6uxpoMara aMMOHHUSI.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KUCIOTHI C MEJIBIO.

I'openne 4depHoro mopoxa

Pa3noxenne HUTpaTa Kajaus U TOPEHUE IPEBECHOTO YrojibKa B HEM



OO6pa3sibl TpUpoOAHBIX coenuHenuid pocdopa.

I'openue docdopa Ha BO3Iyxe U B KUCIOPOJIE.

[Tomyuenue 6enoro ¢ochopa u UCIBITAHUE €TO CBOMCTB

Komnexnust «O0pa3iubl NPUPOIHBIX COEAUHEHUH YIIIepoaar»

[Toptper H. JI. 3enunckoro. [lornouienne akTHUBUPOBaHHBIM YTJIEM pacTBOPEHHBIX
BELIECTB UJIU [a30B.

YcerpoiicTBO nmpoTrBoOrasa.

Monenu MoeKys MeTaHa, 3TaHa, STUJICHA U alleTUIICHA.

B3aumoneiictBue aTuneHa ¢ GpoMHOM BOJOW M pacTBOPOM I€pMaHIaHaTa Kalusl.
OO0111e XMMUYECKHEe CBOMCTBA KUCIIOT HA MPUMEPE YKCYCHON KUCIIOTHI.
KauecTBeHHas peakliis Ha MHOTOAaTOMHBIE CITUPTHI.

Komnexnust «O0pa3ubl IPUPOIHBIX COSTUHEHUN KPEMHUS.

Konnekuus crekia, KepaMUKH, HIEMEHTA U U3JI€IUNA U3 HUX.

Konnekuust npoayKIuy CUIMKaTHOW TPOMBIILITIEHHOCTH.

Buneodparmentst u cnaiiapl «[[poM3BOICTBO CTEKIIA M IEMEHTAY.
Komneknusa «IIpupoaHbie COeIMHEHNS] HEMETAIIIIOB).

Buneodparments! u crnaiiapl «@pakiimoHHAs TIEPETOHKA KHUJIKOTO BO3IyXa
Buneodparmentsl u cnaiinpl «llonydenue Bogopozaa, KUCIOpoia U rajloreHoB
NEKTPOIUTUYECKUM CIIOCOOOM.

Mopnenu annapaToB Jyisi IPOU3BOICTBA CEPHOM KUCIIOTHI.

Mopenb KUIImero ciosl.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodpparments! u cnaiasl «IIpou3BoaCcTBO CEPHOM KHCIOTHI».
BuneodpparmenTs! u cnaias! «IIpon3BoacTBO aMMHaKa.

Komnexkuust «CpIpb€ A1 NOTy4EHUsI CEPHOM KUCIIOTBI».

JlabopaTopHblie ONBITHI

PacriozHaBaHue rajgoreHu1-noHOB.

KayecTBeHHBIE peakIuK Ha CyJb(aT-HOHBI.

KauecTBeHHas peakuysi Ha KAaTHOH AMMOHUSI.

XUMUYECKUE CBOKWCTBA a30THON KHUCJIOTHI, KaK 3JIEKTPOJIUTA.
KayecTBeHHbIe peakiuy Ha GochaT-HoH.

[Tonyuyenue u CBOMCTBA yrOJIbHON KHACIIOTBHI.

IIponyckaHue yriieKMciaoro raza 4epe3 pacTBOp CHIIMKATa HATPHUs

32.
33.
34,
35.
36.
37.
38.

IIpakTuyeckue padoTnl

2. V3y4enue CBOUCTB COJISTHON KHCIIOTHI.

3. 3yuenue CBOWCTB CEPHOM KHCIIOTHL

4. TlonyueHre aMMHUaKa ¥ U3y4EHUE €r0 CBOWUCTB.

5. IMonyueHue yriaekucsioro ra3a i u3y4eHue ero CBOUCTB.

MeTajiibl H UX COeAMHEHHSA

16

[Tonoxenne meramnoB B llepuomnueckod cucreme xumudeckux snemeHtoB 1. .
MenzeneeBa, CTpOEHUE UX aTOMOB M KPUCTAJUIOB. MeTayuinyeckas CBSI3b M METAIIMYECKas
KpUCTaJUIMYecKas pemeérka. @u3nyeckre CBOMCTBA METAUIOB: JIEKTPO- U TEIIONPOBOAHOCTD,
OTpa’karoIiasi COCOOHOCTh, MIACTUYHOCTb. CIulaBbl YEPHBIC U LIBETHBIC.
Metamnbl Kak BOCCTAHOBUTENU. OJIEKTPOXUMHUYECKHN psAll HampsbkeHwil. B3aumopeiicTBue
METAJIJIOB C HEMETAJIJIaMH, OKCUJaMH, KUCJIOTAMHU, COJISIMU. AJIFOMUHOTEPMUSL.
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CtpoeHre aTOMOB M TPOCTBIX BELIECTB ILIEIOYHBIX METANIOB. 3aBUCUMOCTh (U3UYECKUX U
XMMUYECKUX CBONCTB IICJIOYHBIX METAJUIOB OT 3apsioB siaep HX aroMoB. OKcuabl H
TUAPOKCHU/IBI HIEJIOYHBIX METAJUIOB, X IOJIy4eHHE, CBOWCTBA, MpUMEHEHUE. Baxunelmmue conu
HIEJIOYHBIX METAJIOB, UX 3HAYEHUE B KUBOW U HEXXUBOM MPUPOJIC U B KU3HU YEIIOBEKA.
CrpoeHue aTOMOB M IHPOCTHIX BEIIECTB IIEJIOYHO3EMENIbHBIX METAUIOB. 3aBUCHUMOCTH
(GUBHYECKUX W XUMHUYECKUX CBOMCTB MICIIOYHO3EMEIBHBIX METaVIOB OT 3apsjioB sIep HX
atoMoB. OKCHIbBI M TUIPOKCUABI IIEIOYHO3EMEIbHBIX METAJJIOB, UX IOJYYEHUE, CBOMCTBA U
IpUMeHeHNE. BaxkHenmme conu mEIOUYHO - 36MEIbHBIX METAJUIOB, UX 3HAYCHUE B NPUPOJE U
KU3HU yenoBeka. KapOoHatsl u ruipokapOOHATHI KaIbIIHSL.

JKéctkocTh BOIBI: BpeMeHHass M MOCTosHHasA. CrocoObl YCTpaHCHUS BPEMEHHOM KECTKOCTH.
CnocoObl ycTpaHeHus MocTosHHOM xEcTkocTu. Monutel. CoelMHEHUsl allOMUHUS B MIPUPOJE.
XuMudeckue cBOHCTBa amtoMuHUS. OCOOCHHOCTH OKCHAA M THAPOKCHAA AIOMUHUS Kak
aM(doTepHBIX coeTMHEHUH. BakHele cou amroMuHus (XJI0pHI, cyabdar).

Oco0eHHOCTH CTpOoeHHUA aToMa kele3a. JKeie3o B nmpupoje. Baxkuelimme pyapl sxene3a. OKcHIb
u ruapokcuasl xeneza(ll) u xxeneza(lll). Conu xeneza(ll) u xeneza(lll). Obnapyxenue noHOB
KaTHOHOB JeJe3a B pacTBOpe. 3HAUCHHE COCTMHEHUM JKee3a.

Koppo3us xummuueckasi v 3IEeKTPOXUMUYECKAs. 3aliuTa METAIIOB OT KOPpO3uu. MeTaubl B
IIPUPOJIC: B CBOOOJIHOM BHJIC U B BHJIe coeauHeHuM. [TonsTre o Mmetamuryprun. YépHas u
LBETHAst MeTaJLTyprus. [lupomeramyprus, THAPpOMETAILTYPrusl, SIEKTPOMETAIUTYPIHS.
Homennsrii mporecc. [lepepaboTka uyryHa B ctainb. DJIEKTPOJIM3 PACILIABOB.

JleMoOHCTpaLuu
*  BszaumoaeiicTBre HATPUs, TUTHS U KaJbLHS C BOJOM.
* T'openue HaTpus, MarHus U kKeje3a B KUCIOPOJE.
* Bcnblnika TEpPMUTHOM CMECH.
* BsaumopaeincTBue CMECH MOPOLIKOB CEPHI U KeJe3a, [IUHKA U CEPBL.
* BzaumopaeicTBUE aIlOMHUHHS C KUCIIOTaMHM, IIeJIOYaMH U BOJOM.
* BsaumopeiicTBHE XKele3a U MEIH C XJIOPOM.
* BsanmonencTBHE MEAU C KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOW U a30THOM KUCIIOTOU
(pa30aBieHHON U KOHIICHTPUPOBAHHO).
* Okpacka MmIaMeHH COeUHEHUSIMH IEJIOYHBIX METAJIOB.
* Okpacka MJIaMEeHH COEUHEHUSAMH IETOYHO3EMEbHBIX METAIIIIOB.
e T amrenme M3BECTH BOJIOM.
* [lomydeHue kECTKON BOJBI B3aNMOJCHCTBUEM YIJIEKUCIIOrO ra3a ¢ U3BECTKOBOW BOJIOM.
* VYcrpaHeHHe BpeMEHHOU KECTKOCTH KUIMITYEHUEM U TOOABKOU COJIBI.
* VYcTpaHeHHE MOCTOSHHOM )KECTKOCTH T00AaBKOU COJIBI.
* VIOHUTHI ¥ IPUHLIUI UX JEHCTBUS (BUIEOPPArMEHT).
*  Komekuus npupoaHbIX COeIMHEHUH aTIOMUHUSA.
*  BuneodparmenTs! u craiiapl «OKCHIT ATFOMUHHS B €70 MOIU(DUKAITANY.
* Tlomydenne ampOTepHOTO THAPOKCH 1A ATIOMHHHUS M HCCIICIOBAHNE €r0 CBOWCTB.
*  Komneknus «XUMHYECKHE HCTOYHUKH TOKA.

® PeSYJ'IBTaTI)I JJIUTEJIIBHOTO SKCIICPUMCHTA 110 U3YYCHHIO KOPPO3HUU CTAJIBHBIX I/ISJIeJ'II/Iﬁ B
3aBHUCUMOCTH OT YCJ'IOBI/Iﬁ MpoNLECCOB.

* Boccranosnenue menu u3 okcuga meau(ll) Bogopoom.

* Buneodparmentsl u cnaiiapl «I[pon3BoACTBO YyryHa M CTAIINAY.
* BugeodparmenTsl u crnaiiapl «3aenus U3 yyryHa u cTanm.

* Bugeodparmentsl u cnaiiipl « Ipou3BOACTBO alIOMUHUS.
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JlaGopaTopHbIe ONBITHI

39.B3aumoeiicTBre xene3a ¢ pactBopom cyibdara meau(l1).
40.TTony4enne U3BECTKOBOM BOIBI M ONBITHI C HEM.
41.Tlonyuenne ruapoxcunos xenesa(ll) u (111).
42.Ka4ecTBEHHBIE PEAKIINK HA KATUOHBI JKEJIE3a

IIpakT4yeckue padoTnl
6. IlonydeHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.
7. PenieHne SKCIIEPUMEHTAIBHBIX 33124 110 TeMe «MeTasubi».

XuMus 4 OKpY:Kaomas cpeaa

Crtpoenue 3emid: siIpo, MaHTHS, 3€MHAas KOpa, UX XUMHYECKUH coctaB. JIutochepa u

e€é XuMHYecKHi coctaB. Munepanbl. Pyapl. Ocamounbie moponpl. Iloje3Hble HCKOITaeMbIe.
XHUMHYECKUH cOCTaB THAPOCchEepbl. XUMHUYECKUHA COCTAaB aTMOC(HEpPHI.
McTOYHUKM XMMHUYECKOTO 3arps3HEHHUS OKpYXKaromehd cpeapl. [100abHbIE SKOJIOTHYSCKHE
npoOJIeMbl YEJIOBEUECTBA: MAPHHUKOBBIM A(DQPEKT, KHUCIOTHBIC MJOXKIU, O30HOBBIC JIBIPHI.
MexayHapoaHOE COTPYIHUYECTBO B 00JIACTU OXPAaHBI OKPYXKAIOIIEH CpPelbl OT XUMUYECKOTO
3arpsA3HECHUS. «3eEHAST XUMUS.

JdeMoHcTpannmn
* Bugaeodparments u cnaiiapl «CtpoeHne 3eMin U €€ XUMUYECKHIA COCTaB.
* Koutekuss MUHEpaJIOB U FOPHBIX MTOPO/IL.
*  Komnekuus «Pynasl MeTamiosy.
*  Buneodparments! u cnaiiabl «I 100anbHbBIE SKOIOTHYECKHE TPOOIEMBI YEIOBEYECTBAY.

JlabopaTopHbIe ONBITHI
43. U3yuenue rpanuTa.

O06001IeHe 3HAHUI 0 XUMHH 32 KYPC OCHOBHOM HIKOJIBI.

HoaroroBka k OCHOBHOMY rocy1apCTBEHHOMY IK3aMeHy

Ctpoenue aroMa B COOTBETCTBUU C MOJOKEHUEM XUMUYECKOTO deMenTa B [lepronnueckoi
cucrteMe. CTpoeHHE BEIIECTBA: XMMHUYECKasl CBSI3b U KPUCTAUIMUECKHE PEHIETKUA. 3aBUCUMOCTh
CBOMCTB, 00pa30BaHHBIX 2JIEMEHTAMHU MPOCTHIX BEIIECTB (METAJIJIOB, HEMETAIJIOB, 0JIarOpPOIHBIX
ra3oB) OT MOJOXEHHUs 31emMeHToB B llepuoguueckoit cucreme. Tumonorus HeOpraHUYECKHX
BEIIECTB, JCJICHNE UX Ha KJIACChl U rpymnmbl. [IpencraBurenu.
[Ipu3Haky 1 yclOBUS MMPOTEKAHUS XUMHUYECKUX peakuuil. TUIOIOTUS XUMUUECKUX PEaKuid 1o
pa3IMYHBIM OCHOBaHUsM. Peakumn woHHOTO oOMeHa. OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIC
peaKkiuu.
XUMHUYECKHUE  CBOWCTBA MPOCTBIX  BEIIECTB.  XapaKTEpHble  XHUMHUYECKHE  CBOMCTBa
conieo0pa3ymIIUX OKCHUIOB, THIPOKCHIIOB (OCHOBAaHUH, KHCIOT M aM(OTEPHBIX THAPOKCUIOB),
COJIEH.



TemaTuuyeckoe MIAHUPOBAHME

8 kiacce

(2 yaca B Hegen10, 68 yacon)

Homep OcHoBHOe XapakTepucTHKA OCHOBHBIX
ypoKa Tema ypoka cojiep;KaHue BU/IOB /IEATEJIbHOCTH Y4AIIUXCS
n/n YpOKa (Ha ypOBHe yUeOHBIX JeilcTBHIl)
HauvanbHble NOHATHSA U 3aKOHBI XUMuHM (20 4)
1 [Ipenmer xumuu. Tena u BemiecTsa. ObvsicHAmb, 4YTO IPEIMETOM
Ponp xumun CaoiicTBa M3y4YeHUs XUMUHU SIBJISIFOTCSA
B )KM3HU Y€JIOBEKa BEIIECTB. BElIeCTBa, MX  CBOWCTBAa W
DTanoHHbIE MpeBpaIICHHUS.
¢duznueckue Paznuuams Tena u BemiecTsa,
CBOMCTBA BEIIECTB. | BELIECTBA U MaTE€pHUAJIbI.
Marepuaisl Yemanaenusamo NPUYUHHO-
Y MaTEpUAJIOBEJICH | CIEJICTBEHHBIE  CBSI3M  MEXIY
ve. XHUMHUYECKHE | CBOMCTBAMM  BEIIECTB U HUX
SBJICHUS. Ponw | mpumenenuem.
XUMUU B JKU3HHU Xapaxkmepuzoseamu
COBPEMEHHOTO MOJIOKUTEIBHYIO "
o01iecTBa. OTPULIATENIBHYI0 pOJIb XUMHUHU B
OTtHo1eHue ’KU3HU COBPEMEHHOTO 00IECTBa.
oOrmiecTBa K Apeymenmuposamu CBOIO
XUMUU: MO3UIUIO 1o OTHOIIEHHUIO
XeMOpHIIUS u | K xeMouianu u xemopoodbun
xemopoous.
JdemoHcTpaumu.
Konnexuus
MaTepuaioB U
W3EIUN U3 HUX.
JlabopaTopHbie
ONBbITHI. 1.
O3HakoMieHHE
C KOJUIEKIMEN
nabopatopHoit
NOCYZbI
2 Metoael  u3yuenus | Metonasl usyuenus | Xapaxmepuzosamo OCHOBHBIE
XUMUU XUMUHU. METOJbl HM3YYEHUS ECTECTBEHHO-

HaOmronenue.
OKCHEPUMEHT
MopenupoBaHue.
Mopenu
MaTepuaibHbIC
(BemiecTBEHHbIE) U

HAYYHBIX JUCIUTUINH.
I1Ipusooums ipuMepbl
MaTepHaIbHBIX U 3HAKOBBIX, UIH
CUMBOJILHBIX, MOJEIICH,
UCTOJIb3YEMBbIX Ha YPOKax (pU3HKH,
O1oJIoruy U reorpaduu.
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3HAKOBBIE
(cumBOJIBHBIE).
JdemoHcTpanmu.
Monenn,
UCIIOJIb3yeMbIE Ha
ypokax  (U3UKH,
ouoaoruu u
reorpagum.
O0BEMHBIE n
[IapOCTEPIKHEBBIC
MOJIENH
HEKOTOPBIX
XAUMHYECKUX
BelecTs. Mogenu
KPUCTAJUTHYECKUX
peLETOK

Cobupamb 00BEMHBIC U
IAPOCTEPKHEBBIC MOJICIH
HEKOTOPBIX XUMHUYECKUX BEIICCTB

ArperaTHble
COCTOSIHHSI BEIIECTB

I'azel. JKuakoctw.
TBépabie
BEIIIECTBA.
B3anmubie
MePEXO0/IbI
BELIECTBA u3
OJIHOTO
arperatHoro
COCTOSIHUS B
JIpyroe: BO3TOHKa
(cyonmumarusi) U
JecyomuManus,
KOHJIeHCallus u
UCIIapeHue,
KpUCTAILTU3aUs U
IUIaBJICHUE.
JleMoHCcTpAaNUK.
Cobupanue
npudopa JUIS
MOJIy4eHHUsl rasza u
poBepKa ero
TepPMETHYHOCTH.
Bosronka cyxoro
IbAa, UWOIa WU
Ha(TaIMHA.
ArperatHble
COCTOSIHUS BOJIBI.
JlabopaTopHble
ONBbITHI. 2.
ITpoBepka
repMETUYHOCTH
nmpudopa TUTST
NOJTyYEeHHUs Ta30B

Paznuuame TpH
COCTOSIHHS BEIICCTBA.
Yemanasnusamo B3aMMOCBSI3b
MEXy arperaTHbIMH COCTOSTHUSIMHU
Ha OCHOBE B3aWMHBIX IE€PEXOJ0B
BCIICCTBA.

HUnnrocmpuposamse B3aMHBIE
MePEXO/IbI BEMIECTB MPUMEPAMH.
Habnooams XHUMHYCSCKHI
AKCIIEPUMEHT U Jesiamb BBIBOJBI HA
OCHOBE HAOIIOAEHUH

arperaTHbixX
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llpakmuueckas [IpaBuna Texauku | Pabomams ¢ 1a00OpaTOPHBIM
paboma 1 0e30macHOCTH U 00opyI0BaHEM
HEKOTOpPbIE BUIbI U HarpeBaTelIbHBIMH MPUOOpaMH B
paboT B COOTBETCTBUU C MpaBUIaMH
XUMHUYECKON TEXHHUKHU 0€30M1aCHOCTH.
nabopaTopuu Bvinoansamu MPOCTENILINE
(kabuHETE XUMHUHU) | MAHHUITYJSIIUK € J1abOpaTOPHBIM
obopymoBanueM: ¢ 1a00pPaTOPHBIM
HITATUBOM, CO CHUPTOBKOI
Jlomawinuti HaGnionenue 3a Buinonnsmes 06e30macHbIE B
9KCnepumMeHm ropsiien cBeyon JIOMAIITHUX YCIIOBUSAX
AKCIIEPUMEHTHI, IPOBOIUTH
HaOJIOJICHUS 32 TOPSIIICH CBEUOH.
Ogopmasims OTIET O POACTAHHOM
pabote c HCIOJIb30BaHUEM
PYCCKOTO (POJIHOTO) SA3BIKA U SI3bIKA
XUMHH
duznueckue Puznueckue Paznuuamo ¢busnveckue u
SIBJIGHUSI — KaK aBleHusl. YWCThIE | XUMUYECKHE  SIBICHUSA,  YHCTHIE
OCHOBA pa3/IeJIeHUs] | BEIIECTBA U CMECH. | BELIECTBA U CMECH.
cMeceil B XUMUHI ['omorenHsbIe u | Knaccuguyuposams cmecu.
reTePOreHHbIE Ilpueooums  mpuMepsl  CMeceH,
CMECH. CMmecu | UMEIOIIUX pa3jMYHOE arperaTHoe
razoo0pasHsie, COCTOSIHHE.
KUIKUE u | Yemanasnusamo IPUYUHHO-
TBEpAbIE. CIIOCOOBI | CIEACTBEHHBIE  CBA3M  MEXAY
pazneneHus buznueckuMu CBOMCTBaMH
cMmeceil: KOMIIOHEHTOB CMECH H CIIOcOO0amu
MEpPEroHKa,  WJIM | UX pa3AelieHHUs.
JUCTHILISINS, Paznuyams  cnocoObl pazaeneHus
OTCTanuBaHUE, cMmeceit, onucwHI8ams
¢unbTpOBaHUE, U 0XapaKmepu3oevléamby ux
KpUCTAILTU3aIUs IIPAKTUYECKOE 3HAYCHHE
WM BBITIApUBAHMUE.
Xpomarorpadus.

IIpumenenne sTHX
croco0oB

paszzeneHus
cMecen B
nabopatopHoit
MPaKTHKE, Ha
MIPOU3BOJICTBE U B
ObITY.
JdemoHcTpaumu.
Pasnenenne nByX
HECMEIINBAIOIINXC
1 KMAKOCTEH C
MTOMOILIBIO
JIETIUTEIIbHOU
BOPOHKH.

Juctuisarop u
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ero pabora.
YcraHoBka JUISL
bunbTpOBaHUA U
eé pabora.
YcTaHoBka TUIA
BBIIIAPUBAHUS U €€
pabora.
Komneknus
OBITOBBIX
puOopoB
(buIBTpOBAHUS
BO3/yXa.
Paznenenune
KpacsIiero
BeIlIleCTBa
dbaomacrtepa c
MOMOIIBI0 METOoJ1a
OyMa>kHOM
XpoMarorpadum.
JlabopaTopHble
ONBITHI. 3.
O3HakoMJIeHHE

C MUHEpalaMu,
00pa3yommumMn
TpaHUT.

4. [IpuroToBneHue
reTEPOreHHOU
CMECH TIOPOIIKOB
CEpBI C JKEJIE30M U
WX pa3JeICHHe

JUIA

Ilpaxmuueckas
paboma 3 (ananoe
pabomul «Ouucmka
NOBAPEHHOU CONUY)

AHaIn3 IMOYBEI

Pabomamv ¢
00opyioBaHuEM
W HarpeBaTelbHBIMH MPUOOpPaMH B
COOTBETCTBUU C TIpaBUJIAMH
TEXHHUKHU 0€30MaCHOCTH.
Buvinoanams npocTeimme MpUEMBI
obparteHus ¢ J1abOpaTOPHBIM
000opyI0OBaHUEM: BOPOHKOW,
(GUIBTPOM U CIUPTOBKOM.
Habnwoams 3a CBOMCTBaMH
BEIIECTB U MPEBpPALICHUSIMH,
MIPOUCXOSAIINMH C BEIIECTBAMHU.
Onucvlieamp XUMHUYECKHHA
9KCIIEPUMEHT c TTOMOIIIBIO
pyccKoro (poJHOTO) S3bIKA H SI3bIKA
XUMUH.

Jlenams BBIBOABI 1O pe3ylbTaTam
MPOBEAEHHOTO SKCTIEPUMEHTA

1a00paTOPHBIM
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7 ATOMHO- XUMHYECKHE ObwscHAmb, YTO TAKOE
MOJICKYJIIPHOE AJIEMEHTBl. ATOMBI | XUMHUYECKUN 3JIEMEHT, aTOM,
yUeHHue. u MOJIEKYJIBI. | MOJIEKYJIa, aJJIOTPOIIHS, HOH.
Xumunueckue IIpoctslie u | Paznuuams npoCThIC U CIOKHBIE
AJIEMEHTBI CIIOXHBIE BEIIECTBA, BEIECTBA

BELIECTBA. MOJIEKYJIIPHOTO U
AmnoTponusi ~ Ha | HEMOJIEKYJISIPHOTO CTPOCHHS.
npuMepe Yemanasnueams npruunHHO-
KHCIIOpO/Ia. CJIEJICTBEHHBIE CBSA3H MEXITY
OcHoBHbIE COCTaBOM MOJIEKYJ U CBONCTBaMHU
MOJIOXKEHHUS QJIJIOTPOITHBIX MOIU(PUKAIIHIA
aTOMHO- KHCII0pO/1a.
MOJIEKYJISIPHOTO Dopmynuposams OCHOBHbBIE
YYEHHSI. Wownsl. | monoxeHus aToMHO-
BemiectBa MOJIEKYJISIPHOTO YYCHHS
MOJICKYJIIPHOTO |
HEMOJIEKYJIIPHOTO
CTPOCHHS.
JdeMoHcTpanmnm.
Mopnenn
AJTOTPOITHBIX
MoauUKaIHit
yriaepoia U Cephl.
Ilonyyenue o30Ha

8—9 | 3maku xumuyeckux | 3Haku (cuMBOIIBI) | Hazvlieams W 3anucviéams 3HAKU

3JIEMEHTOB.
[Iepuonnueckas
TabauIa
XUMHYECKHUX
3JIEMEHTOB
Menneneesa.

a. N

XUMHYECKHUX
AJIEMEHTOB.
WNndopmarnus,
KOTOPYIO HECYT
3HAKU XUMHUYECKUX
AJIEMEHTOB.
DTUMOJIOTHS
Ha3BaHUU
HEKOTOPBIX
XUMHUYECKUX
AJIEMEHTOB.
Ilepnonnueckas
Tabnuma
XUMHUYECKUX
anementoB JI. U.
Menneneesa:
KOPOTKOTIEPHOTHBI
51 u
JUTTHHOTICPUOTHBI
171 BapHUaHTHI.
ITepuonsr "
rpynmnsl. ['naBHas
u nmoboyHas
NOATPYIIbI, WU
A- wu b-rpynnsl.
OTHOCHUTENbHAS

XUMHUYECKHUX JJIEMEHTOB.
Xapaxmepuzoeams NTHGOPMAIHUIO,
KOTOPYIO HECYT 3HAKU XHMHUYECKUX
AIIEMEHTOB.

Onucvleamv CTPYKTYPY
MEePUOINYECKON TaOIUITBI
XUMHYECKHX 3JieMeHTOB [[. 1.

Menpeneena.
Obvsacuamo STUMOJIOTHUECKIE
Hayaja Ha3BaHUM  XUMHUYECKUX

3JIEMEHTOB M UX OTAEJIBHBIX IPYIIIL.
Paznuuams KOPOTKONEPUOIHBIN U
JUTMHHOTIEPUOHBIN BAPUAHTHI
nepuoanueckon cucremsl . H.
MenneneeBa
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aToMHas Macca.
JdemMoHCcTpanmu.
[optperst WM. 4.
bepuemnyca u /.
. Meunneneena.

KopotkonepuoHbl
51 u
JUTHHHOTICPUO/THBI
51 BApUAHTHI
MEPUOINYECKOMN
cuctempr J[. M.
Meneneesa

10—11 | Xumuueckue XHUMHYECKHE Omobpasicams COCTaB BEILECTB C

bopmyIbl (bopMyIIBL. MOMOIIBI0 XUMUYECKUX (POPMYIL.

Nunexcor U | Pazmuuams HHIEKCHI "
KO3 PHUIIUEHTHI. KO3 (P PHUIIUEHTHI.
OTtHocutenbHas Haxooumw OTHOCHUTEIBHYIO
MOJICKYJISIpHAS MOJICKYJSIPHYIO MacCy BEIIeCTBa W
Macca. MaccoBasi | MACCOBYIO  JIOJIIO  XUMHUYECKOTO
JIOJISI XUMUYECKOTO | 3JIEMEHTA B COCIMHCHUH.
AIIeMEHTa B | Tpancauposamse uH(pOpMaILIHIO,
COCTMHEHUH. KOTOPYIO ~ HECYT  XUMHUYECKHE
Nudopmanus, dbopMyIibl
KOTOPYIO HECyT
XUMHUYECKHE
bopMyIibL

12—13 | BaneuTHOCTE BanenTHOCTS. Obvscuamo, YTO TaKkoe
CrpykTypHas BaJICHTHOCTb.
dopmyna. Ilonumams OTpaKeHHE TIOPSIKA
XuMH4ecKue COEIMHEHUSI aTOMOB B MOJIEKyNaX
DJIEMEHTBI C | BemecTB MTOCPEJICTBOM
MOCTOSTHHOM U | CTPYKTYPHBIX (hOPMYIL
MepEMEHHOMN Yumemv  cocmasname  popmyibl
BaJICHTHOCTBIO. COCTMHEHUN TI0 BaJICHTHOCTH U
BreBon  dopmyinsl | onpedenamo BaJICHTHOCTh
COETMHEHUS o | dIeMeHTa o gopmyne ero
BaJICHTHOCTH. COCTMHEHUS
Ornpenenenue
BaJICHTHOCTH
XUMHYECKOTO
AIIEMEHTa 1o
bopmyne
BEIIeCTBA.
CocraBnenue
Ha3BaHUU
COE€IUHEHUH,
COCTOSIIINX u3

IIBYX XUMHUYCCKHUX
SJIEMEHTOB. 3aKOH
ITIOCTOSHCTBA
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COCTaBa BEIIECTB.
JdemMoHcTpanmu.
KonctpyupoBanue
IapOCTEPIKHEBBIX
MOJIEIEH MOJIEKYJI

14

XUMHUYECKHUE
peakuuu

XuMH4YeCcKue
peakuuu.
Pearentsl u
MPOYKThI
peaKkiuu.
[Ipu3znaku
XUMHUYECKUX
peakiun. Y cIoBuUs
WX TIPOTEKaHUS U
MIpEKpaIICHUs.
Peaknuu ropenus.
TennoBoit 3¢ ekt
peaKkIuu.
DK30TepMHUYECKUE
u
SHIOTEPMUYECKHE
peaKkIuu.
JdeMoHcTpanmnm.
Amnmnapar  Kunna.
Paznoxenue
ouxpomara
aMMoHus. ['opeHue
Cepbl U MarHueBOU
JICHTHI.
JlabopaTopHble
ONBITHI. 5.
B3anmoneiictere
pacTBOPOB
XJopuaa HATpUs U
HoAuAa Kaiaus C
pacTBOpPOM
HUTpaTa cepeopa.
6. ITonyyenue
TUAPOKCHUIA
meau(Il) wu ero
B3aWMOJICUCTBUE C
CEpHOM KHUCIOTOM.
7.
B3anmoneiictere
pacTBopa coAbl C
KHUCJIOTOM

Xapakmepu306ams XUMUIECKYIO
PEaKuio U e€ y4aCTHUKOB
(peareHThl U IPOIYKTHI PEAKIIMH).
Onucviéams IPU3HAKYU U YCIOBUS
TEUCHHSI XUMUICCKUX PEAKITUH.
Paznuyams  sK30TEpMUUECKHE U
SHIOTEPMHUUYECKUE PEAKIIHH.

CoomHocums peakluyd TOPEHHs U
9K30TEPMHUCCKUC PEAKIIHH.
Habnrwoams u ONnuUCHIBaMb
XUMHYECKANA  JKCIIEPUMEHT  C
MOMOUIBI0  PycCKOro  (POAHOTO)
SI3BIKA U SI3BIKA XUMHUH

15—16

XUMHUYECKHUE
YpaBHEHUSA

3aKOH COXpaHEHUus
Macchbl  BEILECTB.
XUMHYECKUE
YpaBHEHHUS.
CocraBieHue

Dopmynuposamsv 3aKOH
COXpaHEHHMsSI MaCChl BEILIECTB.
Cocmasnsims Ha €r0 OCHOBE
XUMHUYECKHE YPaBHEHUS.
Tpancauposams MHGOPMAIHIO,
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XUMHUYECKHUX KOTOPYIO HECYT XUMUYECKHE
YPaBHEHUM. YpaBHEHUS.
Nudopmarnus, DKCIEpUMEHTATILHO
KOTOPYIO HECET | noomeepacoams CPaBEIIMBOCTh
XUMHYECKOe 3aKOHA COXPAHEHUS MaCChI
ypaBHEHHUE. BEILIECTB
JdemoHcTpanmu.
IToptpersr M. B.
JlomonocoBa u A.
JL JlaBya3sne.
I'openue docdopa.
OnbITHI,
WUTIOCTPUPYIOIIHE
3aKOH COXpPaHEHHS
MAaccChl BEUIECTB.
JlabopaTopHble
ONbITHI. 8.
IIpoBepka 3akoHa
COXpaHEHHsI MacChl
BEII[ECTB Ha
npuMepe
B3aUMOJICVCTBHUS
mENoYn "
KHCJIOTBI. 0.
[IpoBepka 3akoHa
COXPaHEHHUSI MACCHI
BEILIECTB Ha
npumepe
B3aUMOJICHCTBUS
mEITOYN U COJU
xenesa(lll)
17—18 | Tumsl XUMHUYECKHIX Knaccudukanms Knaccuguyuposams  xumudeckue
peakuuit XUMHUYECKUX peakuuy IO MpU3HAKY YKCIa U
peakimit M0 | COCTaBa PEareHTOB U MPOIYKTOB
coCTaBy M uucny | Xapakmepusoganb poTb
peareHToB U | KaTanu3aTopa B NPOTEKaHUU
MPOAYKTOB. THIIBI | XUMUYECKON peaKIuu.
XUMHUYECKHUX Habnwoams u OnuUCLIBAMb
peakuuid. Peakuuu | XuMHUeCKUM JKCIIEPUMEHT
COCTMHCHMS, C TIOMOIIBIO  PYCCKOTO  (POJHOTO)
pa3NoXKeHUs, SI3bIKA U SI3bIKA XUMUHU
3aMeIIeHHS u
oOMeHa.
Karanusatopsl.
JdemoHcTpanmu.
I'openue docdopa,
pacTBOpeHHE
MPOJYKTa TOpPEHUs
B BOJIE u
UCCIIeIOBaHHE

IIOJIy4YEHHOT' O
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pactBopa
JTAKMYCOM.
BzaumoneiictBue
COJITHOM KHCJIOTBI
c IIMHKOM.
ITonyyenue
TUIPOKCH]IA
meau(ll) U €ro
pa3JIo)KeHHE  MpHU
HarpeBaHuHu.
JlaGopaTtopHbie
ONBITHI. 10.
Paznoxenue
nepokcuIa
BOJIOpOJIa c
IMOMOIIBIO  OKCHJIA
mapranna(lV).

11. 3amenienue
JKEIe30M MeIH B
MEJTHOM KYIIOpOCe

19 [ToBTOpEeHUE TectupoBanue,
1 0000IIIeHNE TEMBI. | PELICHHE 3a7a4 ’
[ToaroroBka k BBITIOJTHEHHE
KOHTPOJIBHOU YIPA)KHEHUM 110
pabote TeMe
20 Konmponvnas paboma 1 no teme «HauanbHble MOHIATHS U 3aKOHBI XUMUH
Baskueiinue npeacraBuTe I HeOpraHudeckux seuecrs. KosinyecrBeHHble
oTHomeHus B xumuu (18 1)

21 Boznyx u ero cocraB | CoctaB Bo3ayxa. Xapaxkmepuzosamvb 00BEMHYIO
[Tonsitre 06 JIOJII0 KOMITOHEHTA TaKOH
00BbEeMHOM J071e MIPUPOAHON Ta30BOM CMECH, KaK
(¢) xoMmoHeHTa BO3JIyX, U PACCYUMbIEAMb
MPUPOIHOMN 00BEMHYIO JTOJTIO TIO 00BEMY ITOM
ra3oBOil cMeCH — | CMECH.

BO31yXa. Onucvieams 00BEMHBIN COCTaB
Pacuer 00béMa aTMOC(epHOro BO3ayXa
KOMITOHEHTA U NOHUMAmMb 3HAYECHUE
ra3oBOM CMeCHU 10 | IIOCTOSIHCTBA ATOIO COCTaBa JJIs
ero o0bEMHOMN 3JI0POBBS

JI0JIe U Ha0OOPOT.

JleMoHCcTpan UK.

Onpenenenne

cojiepKaHus

KHCIIOpO/ia B

BO3JyX€E

22 Kucmopon Kucnmopon. O30H. | Xapakmepuzoeams ~ 030H,  Kak
[lonyuyenue AJUTOTPOITHYIO MoaudUKaIIio
KHCIIOpO/Ia. KHCIIOpO/Ia.

Cobupanue u Onucvlieams ¢buznveckue u

pacrio3sHaBaHUEC

XUMHUYCCKUC CBOﬁCTBa, IMOJIY4YCHHE
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KHCJIOPO/IA.
XuMH4uecKue
CBOMCTBaA
KHCJIOPO/JIa:
B3aUMOJICHCTBHUE C
METaJIaMH,
HeMeTaJlJIaMU U
CIIOKHBIMU
BEIIESCTBAMU.
IIpumeHeHue
KHCJIOPO/IA.
Kpyrosopor
KHCJIOPOJIa B
MpUPOJIE.
JdeMoHcTpanmnm.
ITomyyenune
KHCJIOpOJIa
pa3oKeHUEM
nepMaHraHaTa
Kajaus u
MepoKcHuIa
BOJIOpO/IA.
Cobupanue
KHCJIOpOJIa
METOA0M
BBITECHEHUS
BO3/1yXa U BOJIBI.
Pacno3naBanue
KHCIIOPO/JIa.
I'openne marnus,
JKenesa, yris,
cepsl U hochopa B

U TNpUMEHEHHEe KHCIopona C

UCTIOJIb30BaHUEM pyccKoro
(pomaHOTO) SI3bIKA U S3bIKA XUMHH.
Yemanasnusamo IPUYUHHO-
CIIEICTBEHHBIE  CBSI3M  MEXIY
buznuecKuMu CBOMCTBaMHU
KHCIIOpOJla M CcHocobaMu  ero
coOupanus.

IIposooums u Haobaoamo
XUMHUYECKUA  DKCHEPUMEHT IO
MOJIYYEHHUIO, COOUPAHUIO u
pacro3HaBaHMIO KHCJIOpO/a

C COOJIFOJICHHEM TMPaBUJI TCXHUKH
0€30I1aCHOCTH. Onucvieamo
XUMHYECKHH SKCIIEPUMEHT

KHCIIOPOJE.
23 IIpakmuueckas [Tonyuenue, Pabomams ¢ nmabopaTopHbIM
paboma 4 cobupanue u | 000pyaOBaHUEM u
pacrio3HaBaHHe HarpeBaTelIbHBIMH TMPHOOpaMH B
KHCJIOpOJa COOTBETCTBUU c npaBUIaMu

TEXHHUKHU 0€3011aCHOCTH.
Buvinonnames mpocreuiine npueéMsl
oOpamieHuss ¢ 1a00OpaTOPHBIM
o0opyaoBaHueM: cooupatb npuodop
JUIsL TIONTyYeHUsS] ra3oB, IPOBEPSTH
ero repMETUYHOCTD u
UCIONIb30BAaTh  JJISl  TOJYYEHHUS
KHCIIOpO/1a.

Cobupams  KHCIOPOJ,  METOJIOM
BBITECHEHUS BO3yXa u
PAacno3nHasams KUCI0poo.
Habnwoams 3a  CBOMCTBaMH
BEILIECTB u SBJICHUSIMU,
IPOUCXOSIIMMU C BEHIECTBAMH.
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Onucwisams XUMHYSCKHI
AKCIIEPUMEHT c IIOMOIIILIO
pycckoro (pOaHOro) sI3bIKa U SI3bIKa
XHMHH.

Cocmagname OTUET o
pesynpTaram MPOBEIEHHOTO
SKCIIEPUMEHTA
24 Oxkcuabl OKcuabl. Buvioensamo CYILIECTBEHHbIE

Ha3Banus MIPU3HAKU OKCHUJIOB.

OKCHUJIOB. Jlaséamv Ha3BaHHUS OKCHUIOB IO HUX

Cocrasnenue dbopMmynam.

(bopMyIT OKCUIOB Cocmasnsimb  QOPMYIBI  OKCUIOB

10 UX HAa3BaHUSAM. | IO UX HA3BAHUSM.

[IpencraBurenu Xapaxmepuzosams TAKUX

OKCH/JIOB: BOJA, MPEACTABUTENECH  OKCHUAOB, Kak

YTJICKUCIIBIN Ta3, BOJIA, YTIIEKUCIIBIN ras u

HeTaréxHas HeraméHasi U3BBECTh

W3BECTb.

JdeMoHCcTpanum.

Komneknus

OKCH/JIOB.

JlabopaTopHble

onbIT. 12.

ITomyTHEHHE

HU3BECTKOBOI BOIBI

MIPHU TIPOITYCKAHUU

YTJIEKUCIIOTO ra3a

25 Bonopon Bonopon B Xapaxmepuzosams COCTaB

MIPUPOJIE. MOJIEKYJIBI, ¢busnueckue u

Pu3nYecKue u XHMHYECKHE CBOWCTBA, MOJTYYECHHUE

XUMUYECKUE Y IPUMEHEHUE BOAOPO/A.

CBOICTBA Yemanaenueamo MPUYUHHO-

BOJIOPOJA, €r0
MOJIy4YEHUE U
MIPUMEHEHUE.
JdemoHcTpaumu.
ITonyyenue,
coOupanue u
pacno3HaBaHUe
BOJIOpOJA.
I'openue
BOJIOpOJA.
B3aumoneiicteue
BOJZIOpOJIA C
okcuiom mMeau(ll).

JlabopaTopHble
onbIT. 13.
ITonyyenue
BOJIOPOJIa TIPH
B3aNMOICHCTBHU

CIIEICTBEHHBIE  CBSI3M  MEXIY
¢u3nyecKuMU  CBOWCTBaMU  H
crocobamu coOupaHus BOJOPOJA,
MEX1y XUMHUYECKHMMH CBOMCTBaMH
BOJOPOJa U €0 MPUMEHEHHUEM.

IIposooums u Haoba00amv
XUMHUYECKMH  DKCIEPUMEHT 110
MOJTyYEHHUIO, COOMPAHHUIO u

pacro3HaBaHHIO BOJIOpOAA c
COOIIOICHHEM  TIPaBUJ  TEXHUKH
0€30ITaCHOCTH. Onucvisams
XI/IMI/I‘-IGCKI/Iﬁ 3KCHepI/IMeHT
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[IAHKA C COJITHOU
KHCIIOTOHU

26

Ilpakxmuueckasn
paboma 5

[Tonyuenue,

cobupanue u

pacrio3HaBaHHE
BOJIOpOJIA

Pabomams ¢ nmabopaTopHBIM
obopynoBaHreM u
HarpeBaTeJbHBIMU  IIpHUOOpaMu B
COOTBETCTBUU c paBUJIaMU
TEXHHUKHU 0€30M1aCHOCTH.
Buvinonnams npocreuiine npuéMsI
oOpamieHuss ¢ J1abOpaTOPHBIM
obopymoBaHueM: coOuparh MpuodoOp
JUIsL TIONyYeHUsS] ra3oB, IPOBEPSTH
ero TepPMETUYHOCTh "
UCIIONB30BATh Ml MOJTYYCHHUS
BOJIOpOJIA.

Cobupams  BOJOPOI  METOAOM
BBITCCHCHUS BO3/TyXa "
PAcno3Hasams 8000poo.
Habniooams 3a cBOIcTBaMH
BEIIIECTB u SIBIICHUSIMH,
MIPOUCXOSIIMMH C BEIIECTBAMHU.
Onucvieamp XUMUYECKUN
OKCIIEPUMEHT c TIOMOIIIHIO
pycckoro (poaHOro) s3bIKa U SI3bIKa
XUMHH.
Cocmasnams
pe3yibpTaTamMm
HKCIIEPUMEHTA

OTYET o
IIPOBEIEHHOTO

27

Kucnotsr

KucnoTsl, ux
COCTaB U UX
KJIacCU(pUKaIUS.
Nunukaropsl.
Tabnuma
PacTBOPUMOCTH.
CepHas u consiHast
KHCJIOTBI, UX
CBOICTBa U
MIPUMEHEHUE.
JdemoHcTpaumu.
Konnekrus
MUHEpaTbHBIX
kuciot. IIpasuno
paz0aBieHUs
CEpOM KHUCIIOTBHI.
JlabopaTopHble
onbIT. 14,
Pacno3znaBanne
KHCIIOT C
MTOMOILIBIO
WHJUKATOPOB

AHnanuzuposams cOCTaB KUCIOT.
Pacnosznasamo KHUCIIOTBI c
MOMOIIBI0 UHJUKATOPOB.

Xapaxmepuzoseamw
MPEJCTaBUTENEH KHUCIOT: CEPHYIO
U COJISIHYIO.

Onpeoenamyo pacTBOPUMOCTH
COEJMHEHUH C MOMOLIbIO TaOIHUIIBI
PacTBOPUMOCTH.

Yemanasnueamo IPUYUHHO-
CIIE/ICTBEHHBIE  CBSI3U  MEXIY
CBOMCTBAMM CEPHOM M COJSHOMN
KHUCIIOT u o0nactaMu Uux
IIPUMEHEHHUS.

Ocosnasamo HE00XO0IMMOCTb
COONIONIEHUs] ~ TIPaBUJ  TEXHUKHU
Oe3omacHocTM Tpu  pabote ¢
KHCIIOTaMU
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Comu

Comn, ux cocTaB U
Ha3BaHHSL.
PactBopuMoOCTb
coJlieil B BoJE.
[IpencraBurenu
COJIEH: XJIOpHUJL
HaTpHsl, KapOOHAT
Kanblud, pochat
KaJabLIHs.
JdemMoHcTpanmu.
Konmexuus coinei.
Tabauna
PacTBOPUMOCTH
OCHOBaHHIA,
KHCJIOT U COJICH B
BOJIE

Xapakxmepuszoéams ~ COMM  Kak
MPOJIYKTHI 3aMEIICHUsI BOJOPOJAA B
KHCJIOTE HA METAaJIL.

3anucvieams GHopMyIBl CoONel 1O
BaJICHTHOCTH.

Hasvieéamw comu no Gpopmyiiam.
Hcnonvzosams Tadnuy
PacTBOPUMOCTH JUTSt
XapaKTEPUCTUKHU CBOMCTB COJICH.
11Iposodums pacuéTsl 1o hopMyaMm
coJent

29—30

KonnuectBo
BEIIIECTBA

Yucno Asorajpo.
KomngectBo
BeliecTBa. MoJb.
MousipHas  macca.
KpatHble enuHUIBI
HU3MEPEHUS
KOJIWYeCTBa
BEIIlECTBA —
MHJIJTAMOJIb u
KHUJIOMOJIb,
MUJUTUMOJISIpHAsE U
KUJIOMOJIApHAs
MAacCCHI BEIISCTBa.
Pacuétrr C
HCIOIb30BaHUEM
MMOHATHH
«KOJIMYECTBO
BCILIECTBAY,
«MOJIsIpHas
Maccay,
ABoragpo».
JdemMoHcTpanum.
Hexotopsle
METaIlIhI,
HEMETAILIBI n
COCTUHCHMUS C
KOJIMYSCTBOM
BEIIIECTBA, PABHBIM
1 MoJb

«YHCII0

ObwscHAmMb TOHATUS «KOIUYECTBO
BEILIECTBAY, «MOJIbY, «YHUCIIO
ABoraapoy, «MOJISIpHAs Maccay.

Pewamo 3aJ1a4uu c
HCIOJIb30BaHUEM IIOHSITHHI
«KOJIMYECTBO BEILECTBAY,
«MOJISIpHAs «IHUCII0
ABoraapo

Mmaccay»,

31

MossipHbIit 00BEM
ra3oB

3akoH ABoraapo.
MosnsipHelii  00BeM
ra3z000pa3HbIX
BELIECTB.
OtHOCUTENBHAS
IUIOTHOCTH ra3a Mo

ObvsicHamb TIOHATUS «MOJISIPHBIN
00BEM  Tra3zoB»,  «HOPMaJbHbBIE
YCIIOBUSI.

Pewams 3a1a4u ¢ UCTIOJIb30BAHUEM
HNOHSATHH «KOJIMYECTBO BEIECTBAY,
«MOJISIpPHAsE Macca», «MOJISIPHBIN
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JIpyromy rasy.
Kpatnbie enquHuIbI
U3MEpEHUS —
MUJUTUMOJIIPHBIN U
KUJIOMOJISIPHBIN
00bEeMbI
ra3o00pa3HbIX
BEIECTB.

Pacuétnl c
HCII0JIb30BAaHUEM
MOHATUI
«KOJINYECTBO
BEIIIECTBAY,
«MOJISTpHAst
Macca,
«MOJISIPHBIA 00BEM
ra3oBy, «UHCIIO
ABoraapo.
JdeMoHCcTpanum.
Mopnens
MOJIIpHOTO 00BEMA
ra3oB

00BEM Tra3oBy, «UUCI0 ABOTAIPOY

32—33 | Pacuérel o Pacuérnr c Xapaxmepuszosamuo

XUMHYECKUM HCII0JIb30BaHUEM KOJIMYECTBEHHYIO CTOpPOHY

ypaBHEHUSAM HOHATUI XUMHYECKHUX 00BEKTOB U
«KOJIMYECTBO IIPOLIECCOB.
BEIIIECTBAY, Pewamy 3a1aun c
«MOJIIpHast HCIIOJIb30BaHUEM TOHATHUI
Mmacca, «KOJIMYECTBO BELIECTBAY,
«MOJIIPHBI O0BEM | «MOJISIpHAsE Maccay, «MOJISIPHBII
ra3oBy, «4HCI0 | 00BEM ra3oBy, «4UCI0 ABOragpo»
ABoraapo»

34 Bona. OcnoBanus I'uapocdepa. ObvscHamb IOHATUSL KOCHOBAHUS,

KpyroBopor Boabl | «1€N0UYN», «KayeCTBEHHas
B MPUPOJIE. | PEAKIUSY, «KUHIUKATOPY.
dusnyeckue u | Knaccuguyuposams ocHOBaHHS 110
XUMHUYECKHE pPacTBOPUMOCTHU B BOJIE.
cBoiicTBa  BOIBL: | Onpedenamo o bopmyie
B3aMMOJICICTBHE C | MPUHAJIC)KHOCTh HEOPTaHMYECKUX
OKCUJAMH. BEULIECTB K KJIacCy OCHOBaHUM.
OcHoOBaHu4, ux | Xapakmepuzoeamuo CBOICTBa
COCTaB. OTJIENbHBIX npeJcTaBuTeNeH
PactBopumocTs OCHOBaHUM.
OCHOBAaHUM B BOJE. | Mcnoavzoeamo TabIHUILY
W3menenune pPacTBOPUMOCTU JJIsi OTNpeAeseHUs
OKpacKu pacTBOPUMOCTH OCHOBAaHUI
WUHIUKATOPOB B
LIEJIOYHOU  Ccpelie.
[IpencraBurenu

IIEeJI0YEN:
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TUIPOKCHIBI
HATpUs, Kaaus |
KaJbLIHs.
JdemMoHcTpanmu.
Konnexuus
OCHOBAHMI.
JlaGopaTropHbIii
ONBIT. 15.
H3meHenue
OKpacKu
WHIUKATOPOB B
LIEJIOYHOU CcpeJie

35

PactBopbI.
Maccosas
PacTBOPEHHOTO
BEIIECTBA

J0JIA

PactBoputens wu
pacTBOpEHHOE
BEILECTBO.
PacTtBopbI.
PactBOpenue.
I'mppartsr.
CoJbBaThI.
MaccoBas Jonst
PacTBOPEHHOTO
BEILIECTBA.
Pacuerni,
CBSI3aHHBIE c
HCIIOJIb30BAaHUEM
MTOHSATHUSA
«maccoBas  J10J4
pPacTBOPEHHOTO
BEILIECTBAY.
JlabopaTopHbIii
OIIBIT. 16.
O3HakoMJIeHHE C
npenaparamu
JIOMAIIIHEN
LIKOJIbHOU
arTeyKu -
pacTBOpamMu
nepokcuaa
BOJIOPO/IA,
CIIUPTOBOM
HACTOMKH HOJa H
aMMHaKa.

HIJIIN

ObvscHams TOHATHA «MaccoBas
JIOJISI PACTBOPEHHOTO BEIIECTBAY.
Yemanasnusamo aHaJIOTUH C
00BbEMHOI JOoJIE KOMIIOHEHTOB
ra3oBOM CMecCH.

Pewams 3agaun ¢ UCIIOJIB30BaHUEM
MMOHSTUH «MaccoBas JIOJIS
DJIEMEHTA B BEIIECTBE», «MacCOBas
JIOJIsl  PaCTBOPEHHOTO BEILIECTBAY,
«00BéMHaAsT 0 ra3000pa3HOro
BEIIIECTBa)
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36 Ilpakmuueckas [TpuroroBnenue Pabomamv ¢ ;mabopaTopHBIM
paboma 6 pacTtBopa obopynoBaHreM u
3aJJaHHOM HarpeBaTebHBIMU  IIpUOOpaMu B

MacCOBOM  JI0JIEM | COOTBETCTBUH c IIpaBUIaMU

pPacTBOPEHHOTO TEXHHUKHU 0€30M1aCHOCTH.

BEILIECTBA Buvinoanams npocreuiine npueéMsI
oOpamieHuss ¢ J1aboOpaTOpPHBIM
obopyoBaHuEM: c MEPHBIM
LUUIMHIIPOM, C BECAMH.
Habnwoams 3a  CBOWCTBaMH
BEIIECTB u SIBIICHUSIMU,
IPOUCXOJSAIINMHU C BEIIECTBAMHU.
Onucvieamp SKCIIEPUMEHT c
MOMOIIBI0  PYCCKOTO  (POJHOTO)
A3BIKA U A3bIKA XUMHH.
Cocmasnsams OTUYETHI o
pe3ynbTaTam MIPOBEIEHHOTO
AKCIIEPUMEHTA.

T omosumu pacTBOpPHI c
ONpPENENEHHON MAacCOBOM  JI0OJEH
pacTBOPEHHOTO BEIIECTBA
- Lomawmnuti BripamuBanue Buvinonnsamu 6e3onacHbie B
9KCHnepuUMeHm KPHUCTAIIJIOB JIOMAIITHUX YCIIOBUSAX

AIIFOMOKAaJINEBbIX 9KCIIEPUMEHTHI, IPOBOIUTH

KBAacIlOB WIN | HAOJIOAEHUS 32 POCTOM

MEIHOI0 Kylopoca | KpHUCTaJJIOB.

Ogopmnsims OTYET O IPOAECTAHHON
paboTe ¢ UCIoJIb30BaHUEM
PYCCKOTO 5I3bIKA U SI3bIKa XUMUHU.

37 O06001eHne U cucTeMaTu3alus 3HaHul 1o Teme «Baxknelme npencraBuTenu
HEOpraHu4yecKHx BemlecTB. KonnyecTBEHHbIE OTHOIIEHUSI B XUMUU»

38 Koumponvnaa paboma no teme «Baxnelye npeacTaBUTEIN HEOPraHUYECKUX
BenlecTB. KonnyecTBeHHbIE OTHONIEHUSI B XUMUN

OCHOBHBIE KJIACChI HEOPraHudeckux coequnenui (10 u)

39 Oxcupl, X O000menue ObwacHamob MMOHSATUS
KJIaccupuKaIms CBEJICHUM 00 | «HeconeoOpazyromme OKCHJIBI»,
XUMHUYECKUE U OKCH/JIaX, ux | «coyeoOpasyromme OKCHUBI»,
CBOICTBa KJIacCU(pUKaLUH, «OCHOBHBIE OKCHJBI», «KHUCJIOTHBIE

HA3BaHMSIX U | OKCUIBD».

CBOICTBax. Xapaxkmepuzosamo oOmue

Crioco6b1 XUMHUYECKHE CBOICTBa

MOJTyYEHUs coJyieo0pa3yrommx OKCHJIOB

OKCHJIOB (KUCTIOTHBIX u OCHOBHBIX).

JlabGopaTtopHbie Cocmasnsims ypaBHEHUS PEAKIIAN C

ONBITHI. 17. | yuactuem oxcunoB. Habarooams n

B3anmoneiictere onucvleams PEAKIMU C Y4aCTUEM

OKCHJA KaJIbLUs C | OKCHUJOB C IIOMOLIbIO PYCCKOTO

BOJIOH. 18. | (poaHOTrO) sA3BIKA U SI3BIKA XUMHUH.

ITomyTHEHHE IIposooumy OIIBITHI,

M3BECTKOBOM BOJBI | MOATBEPKIAIOIINE XUMHUYECKHE

CBOMCTBA OKCHUIIOB C COOIIOIEHUEM
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IMpaBUJI TCXHUKU 0e30macHOCTH

40

OcHoBaHus, UX
KJIaccupuKaIms
A XUMHUYECKHE
CBOMCTBa

OcHoBaHus, 0.
Kkiaccudukanus,
Ha3BaHHS 51
CBOMCTBA.
BzaumogeiictBue ¢
KHCJIOTaMHU,
KUCIIOTHBIMU
OKCHJIaMU u
COJISIMU.
Paznoxenue
HEPacCTBOPUMBIX
OCHOBAaHUM.
CnocoObl
MOJTyYeHUs
OCHOBAHHI.
JlaGopaTtopHbie
ONBITHI. 19.
Peaxius
HEWUTpaIU3aLHH.
20. [lonyuyenue
TUAPOKCUIA
meau(ll) u  ero
B3aNMOJICHCTBHE C
KHCJIOTOH. 21.
Paznoxenue
TUAPOKCHIA
memu(ll) npu
HarpeBaHUM

Cocmaensme ypaBHEHUS PEaKIUil ¢
y4acTHEM OCHOBAaHUH.

Habnwooame u onucvleamy
peaKIMu C y4yaCTHEM OCHOBaHUH ¢
MOMOIIEI0  pycckoro  (pomaHoro)
SI3bIKA U SI3bIKA XHUMUHU.

IIposooums OTIBITHI,
MOJITBEPKIAIOIIIHE XUMHYECKHE
CBOICTBa OCHOBaHHH, c
COOJIFOJICHHEM  TPaBHJI  TEXHUKHU
0e3omacHOCTH

41—42

KucaoTsl, nx
KIaccupuKanus
A XUMHAYECKHE
CBOMCTBa

KucaoTsr, ux
Knaccupukanus u
Ha3Bauusa. OOmme
XUMHYECKHE
CBOMCTBA KHCIOT.
BzaumopeiictBue
KHCIIOT c
MeTaJlIaMH.
DIIEKTPOXUMHUYECK
7071 pan
HaIpsHKEHUN
METAaJLIIOB.
BzanmoneiicTre
KHCIIOT c
OKCHJIaMH
METaILJIOB.
BzaumopeiictBue
KHCJIOT c
OCHOBAHMSIMH —
peakuus
HEUTpaIU3aLUU.
BzaumoneiictBue

Xapaxmepusosamb obmue
XMMUYECKHE CBOWCTBA KHCIIOT
Cocmasnams ypaBHEHUS PEaKIUii C
yyacTueM Kuciot. Habniooams u
onucvleams PEAKIUN C Y4aCTHEM
KUCJIOT ~ C IIOMOILIBIO  PYCCKOIO
(pomHOTO) SI3bIKA U A3bIKA XUMUH.
IIposooumy OTIBITHI,
MOJTBEPXKAIONINE  XUMHYECKHE
CBOMCTBA KHUCIIOT, C COOJIOZACHUEM
MPaBWJI TEXHUKH 0€30IaCHOCTH
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KHCJIOT C COJISIMMU.

ITonyyenune
OECKUCTIOPOAHBIX
u
KHCJIOPOACOACpKA
IIUX KUCIIOT.
JlaGopaTtopHbie
ONBITHI. 22.
BzaumoneiictBue
KHUCJIOT c
MeTaJlJIaMH. 23.
BzaumopeiicTBue
KHCJIOT C COJISIMH
43—44 | Comnn, ux Connu, ux | Paznmnuare  moHATHS ~— «CpeaHuE
KJIaccupuKamms KJIacCU(PUKaKsT ¥ | COJINY, «KUCIBIC COIN», KOCHOBHBIC
U XUMHYECKHE CBOICTBA. COJIN.
CBOMCTBa PactBopuMoOCTb XapakTepru3oBaThb ob1ue
colieii B  BOJAC. | XUMHUYECKHE CBOIICTBA COJICH.
BzanmoneiicTBre Cocmaensams ypaBHEHUS pPeakLui ¢
coJieit c | yuactuem coneit. Habarwooamv u
KHCJIOTaMH OnucCkHlamy PEaKLUu C y4acTUEM
U IIEJIOYaMHU. COJIE C TIOMOINBID  PYCCKOTO
BzanmoneiicTBre (poaHOTO) S3bIKA U SA3bIKA XUMHH.
coJen ¢ | Ilposooums OTIBITHI,
METaJlJIaMH, MOATBEPKIAOIINE XUMUYECKHE
0COOEHHOCTH JTHX | CBOMCTBa COJIEH, C COOJIIOJEHHEM
peakiuii. MPaBUJI TEXHUKH 0€30MaCHOCTH
BzaumopeiicTBie
COJIEH C COJISIMU.
JlabopaTopHble
ONBITHI. 24.
O3HakoMJICHHE C
KOJIJIEKIIMEeH
COJICH. 25.
BzaumopeiictBue
cynbdara memu(ll)
¢ kenesom. 26.
BzaumopeiicTtBiie
coJieil ¢ cosIMu
45 I'enetnueckas cBsA3b | ['eHeTHUeCKHE Xapaxmepuszoeambo IIOHATHE
MEXITY KJIacCaMH | PsIIBl  METajula M | «TEHEeTUYECKHUU PAI».
HEOPraHUYEeCKUX HEMeTallIa. Hnnriocmpupoeams  TEHETUYECKYIO
COoeIMHEHNH I'emeTnueckas CBSI3b MEXITY BEIIECTBAMU:
CBSI3b MEXIY | IPOCTOE BEIIECTBO — OKCUA —
KJaccamu TUIPOKCHUT — COJIb.
HEOPTraHUYECKHUX 3anucvieams ypaBHEHHUS PpEaKIUM,
BCIIIECTB. COOTBETCTBYIOLIUX
JlabopaTopHble MOCJIEA0BATEIBHOCTH  (1IETIOYKE)
ONBITHI. 27. | mpeBpamieHui HEOPTaHUYECKUX
I'eneTnueckas BEILECTB PA3JIMYHBIX KJIACCOB
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CBSI3b Ha MPUMEPE
COEIMHEHUN MEeIN

46 Ilpakmuuecxas Pemenue Ymemo oOparaTbcs c
paboma 1 OKCIEPUMEHTAIbH | TaOOpaTOPHBIM  000pyIOBaHHEM
BIX 3a/lay IO TE€ME | U HarpeBaTeIbHBIMU NpubopamMu B
«OCHOBHBIE COOTBETCTBUU C TpaBUJIAMH
KJIaCChI TEXHHUKHU 0€30M1aCHOCTH.
HEOPTaHMYECKUX Pacnosnasams HEKOTOpPBIC aHUOHBI
COETMHEHUI» Y KaTUOHBI.
Habniooams CBOICTBa
AIIEKTPOJIUTOB U  IPOUCXOISAIINX
C HUMH SIBJICHUH.
Habnrwoams u ONnuUCHIBaAMb
PEaKIUU C YIaCTUEM DIICKTPOJIUTOB
C TIOMOIIBI0 PYCCKOro (POIaHOTO)
SI3BIKA U SI3BIKA XFMHUH.
Dopmyauposamb  BBIBOABI  TIO
pe3yJjibTaTtaMm MPOBENEHHOTO
HKCIIEPUMEHTA
47 O6o0menne u cucremarusanus 3HaHUW 1TI0 TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCAMHEHUI»
48 Kontponbnas pabora 1o Teme «OCHOBHBIE KIJIACCHI HEOPTaHHUYECKUX
COCTUHEHUN)

Ilepuoauyecknii 3aKOH U NMepHOAMYECKAsi cHCTeMa XuMHYeckux 3jiementoB /. WU.
MenpeneeBa. Ctpoenue atoma (8 1)

49

EcrecTBeHHEBIE
ceMencTBa
XAMHUYECKHUX
3JIEMCHTOB.
AmdorepHOCTD

EcrectBennbie
ceMeicTBa
XUMHUYECKUX
AJIEMEHTOB:
HIEJIOYHbIE u
IEJIOYHO3EMEITbHBI
e MeETaJlIbl,
rajoreHsbl,
WHEPTHBIE
(6bmaropoHbIe)
rasbl.
AmMpoTepHOCTD.
AmoporepHble
OKCH/TBI 71
TUIPOKCHUBI.
Komnekchsie
COJIH.

JlaGopaTopHbie
ONBbITHI. 28.
[Tonyuenue
aM(pOTEepHOTO
TUAPOKCHUAA u
UCCJIEIOBAHUE €T0
CBOMCTB

Obvacuamo IIPU3HAKH,
MIO3BOJISIONIAE O0BETUHATH TPYIIITBI
XMUMUYECKUX 3JIEMEHTOB B

€CTECTBEHHBIE CEMENCTBA.
Packpvisams XUMUYECKUNA CMBICI

(3TUMOJIOTHIO) Ha3BaHUU
€CTECTBEHHBIX CEMEMCTB.
Apeymenmuposamso
OTHOCHTEIILHOCTD Ha3BaHM
«UHEPTHBIE Ta3bI».

Obvsichame, MTOHSTHE
«ampoTepHbIe COEMHEHUSY.
Habnooame u ONUCLIBAMD
peaknuu  MEXKIy  BEHeCTBaMHU

C TIOMOIIIBIO PYCCKOTO  (POIHOTO)
SI3bIKA U SI3bIKA XUMUH.
Xapaxmepuzoeams JIBOMCTBEHHBIN
XapakTep CBOWCTB aM(pOTEpPHBIX
OKCHUJOB U THJIPOKCHJIOB.
1Ipo6ooums ONBITHI IO TIOTYYEHUIO
U TOATBEPKICHUID XHMHUYECKUX
CBOMCTB aM(OTEpHBIX OKCHUIOB H
THIPOKCHAOB € COOJIOEHUEM
MPaBIJI TEXHUKH 0€30aCHOCTH
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50 OTkphITHE Otkpeitue JI. W. | Pasauuame €CTECTBEHHYIO |
MEPUOINYECKOTO MenneneeBbiM HCKYCCTBEHHYIO KJIACCU(UKAIINU.
3akoHa /J[. U. MEePUOIUYECKOTO Obvscuame, noyeMy
MenneneeBbiM 3aKOHA U CO3J]aHUE | IEPUOJAMYECKUN 3aKOH  OTHOCST

UM K €CTECTBEHHOU KIIaCCHU(pUKAIIUU.
[IEPUOIUYECKON Mooenuposams XUMUYECKUE
CUCTEMBI 3aKOHOMEPHOCTH, BbIJIETISIS
XUMHUYECKUX CYILIECTBEHHBIE  XapaKTEPUCTUKHU
AJIEMEHTOB. o0beKTa ¥ TMPEACTaBlsAs UX B
JleMoHCcTpanIUK. MIPOCTPAHCTBEHHO-TPAPUIECKON
Paznuunsie Gopmbl | wiu 3HAaKOBO-CUMBOJIUYECKOU
TaOIIuUIL dbopme

MEepUOINYECKOM

CHUCTEMBI.

MoaenupoBanue

MOCTPOCHUS

MEepUOINYECKOM

cucremol  JI. N.

MenneneeBa

51 OcHoBHbIE cBefieHUs1 | ATOMBI Kak (opma Obvsacuame, 9TO TaKoe

O CTPOEHUU aTOMOB | CYIIECTBOBAHHUS «IIPOTOHY, «HEUTPOHY,
XUMUYECKHUX «QIEKTPOHY, «XUMHUYECKHUI
AJIEMEHTOB. AIIEMEHT», «MAaCCOBOI UUCIIO».
OcHOBHbIE Onucvleams ~ CTpOCHHUE  sijipa
CBEJICHUS 0 | aTOMa HCIOJIb3Ysl NEPUOIUYECKYIO
CTPOCHHHM aTOMOB. | CHCTEMY XHUMHUYECKHX JJIEMEHTOB
Jloka3aTenbscTBa J1. 1. MeHpeneeBa.
CJIO’)KHOCTH Ilonyuams  uHPOpMALIUIO  TIO

CTPOEHHUSI aTOMOB.
OnBITEI
Pesepdopna.
[Inanerapuas
MOJEINIb  CTPOCHUS
aTroma.

CoctaB  aTOMHBIX
snep: MIPOTOHHI,
HEUTPOHBL.
MaccoBoe YHCIIO.
CoBpeMeHHOe
ompeeneHne
MMOHATHS
«XAMHYECKUIN
DJICMCHTY.
OTHOCHUTEIbHAS
aToMHas Macca.
BzanmocBs3b
MMOHSTHH
«IIPOTOHY,
CHEUTPOH,
«OTHOCUTEIbHAS
aToOMHAas Maccay.

XUMHH U3 PA3JIMYHBIX UCTOYHUKOB,
aHaIu3Uposams €&
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JleMoOHCTpALIUK.
Mopenu aToMOB
XUMHUYECKUX
HIIEMEHTOB

52 Crtpoenue Mukpomup. Obvsacuamo MOHSTHE
3JIEKTPOHHBIX ONEKTPOHBI. «QIIEKTPOHHBIN CII0W», J5RI05
000JI04€K aTOMOB CrtpoeHnue «QHEPreTUYECKUI YPOBEHBY.

HHEPreTUUECKUX Cocmasnsamo CXEMBbI
YpOBHEH  aTOMOB | pacHpeiesieHusi JJIEKTPOHOB IO
XUMHUYECKUX AIEKTPOHHBIM CJIOSIM B
anemeHToB 1—20. | BIeKTPOHHOMN 00010UYKe

[Tonsarue 0

3aBEPIIEHHOM

AIIEKTPOHHOM

cIoe.

53 [Tepuoanueckas N3otomel. Packpvisamv  Guzndeckuit  CMBICI
cucrema Puznueckuit MOPAAKOBOIO HOMEPAa XUMUYECKOIO
XUMHYECKHUX CMBICTT CUMBOJIMKH | 3JIEMEHTa, HOMepa I[epuojga u
anemenToB /I. 1. IIEPUOIUYECKON HOMEpA IrPYIIIIHL.

Menpeneena CUCTEMBL. ObvscHamb 3aKOHOMEPHOCTH
CoBpemeHHas W3MEHEHUS  METAJUIMYECKUX |
dbopMynupoBKa HEMETAJUTMYECKUX CBOMCTB
MEePUOIUYECKOTO XUMHUYECKUX DJIEMEHTOB U  HUX
3aKOHa. COEIMHEHUH B IEPHOJAX U TPYIIAX
N3menenus
CBONCTB
AJIEMEHTOB B
nepuoaax u
rpyImax KaK
GYHKIHUS CTPOSHUS
AJIIEKTPOHHBIX
000JI0YEK aTOMOB.

54—55 | Xapakrepuctuka XapakTepucTuka Xapakmepuzosamv  XUMHUUYECKHE
3JeMEHTa aJIeMEeHTa-MeTajljia | AIeMeHThl |—3 mepuosoB Mo ux
IO €ro MOJIOKEHUIO | U AIIEMEHTA- | MOJIOKEHUI0 B MEPUOJUYECKON
B IIEPUOANYECKOM HEMETaJula IO MX | CHCTEME XUMHUYECKHUX HIIEMEHTOB
cUcTEME MOJIOKEHUIO B | 1. 1. Menneneena.

MEPUOINYECKOMN Apaymenmuposamu CBOMCTBa
CUCTEME OKCHUJIOB M TUJIPOKCHJIOB METAJIJIOB
XUMHUYECKUX u HEMETAaJIOB IOCPEACTBOM
anemeHToB J[. . | ypaBHeHU# peakuuit

Meneneesa.

JdemoHcTpaumu.

Mogenn  aroMoB

aneMeHToB  1—3

NIEPHOJIOB

56 3HaueHue CooO1tenns Onpeodensmo ACTOYHUKHU
MIEPUOINYECKOTO yYaluxcs 0 | XUMHUYECKOW MH(OPMALIUH.
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3aKOHa

U [IEPUOIUYECKOU
CHCTEMBI
XUMHYECKHUX
3JIEMEHTOB

. 1. MenneneeBa

KU3HU, HAy4YHOU
1 OOIIICCTBEHHOM
nestenpHoctd /I
H. Menneneepa

Tonyuamsw HEOOXOAUMYIO
UHQOpMAIIMIO U3 Pa3IM4YHBIX
UCTOYHHKOB, aHAIu3uposams eg,
ogopmaams MH(POPMALIMOHHBIH
NOPOIYKT,  HNpe3eHmosams  €ro,
éecmu  HaydyHYI0  JUCKYCCHIO,
omcmaueams CBOIO TOYKY 3PECHUS
W KOPPEeKmupoeamn e&

X

UMH4YecKas cBa3hb. OK

HCJIHUTEIbHO-BOCCTAHOBUTEIbHbIE peakiuu (8 1)

57 HNonnasg xummnueckast | Mlonnas ObwvscHamb, YTO TaKoe HMOHHAsS
CBSI3b XAMHYECKas CBA3b. | CBSA3b, HOHLI.

Honwi, Xapaxmepuzoeamb MEXaHU3M
o0pa3oBaHHbIE 00pa30oBaHUsI HOHHOM CBS3H.
aromamu MetajuioB | Cocmasnsams CXeMbl OOpa30BaHUS
Hu HEMETAJIJIOB. | MIOHHOM CBS3H.
CxeMbl Hcnonvzosams 3HaKOBOE
o0Opa3oBaHus MOJIETTUPOBAHUE.
WOHHOU CBs3U Ui | Onpedenssms TN XUMHYECKOM
OMHAPHBIX CBsI3M 110 (hOpMYyJie BEIIESCTBA.
COEJIMHEHUH. Ilpusooums TpUMEpbl BEIIECTB C
Honnas HOHHOM CBS3BIO.
KpUcTajuinueckas | Ycemanasnusamo MPUYUHHO-
peméTka U | CICICTBCHHEIC CBSI3U MEXITY
buznueckue COCTaBOM BEIIECTBA H  BHIOM
CBOICTBa BEMIECTB | XUMHUYECKOMN CBSI3U, MEXKIY HOHHOMN
C OTUM THIIOM | CBS3BIO u KPUCTAUIMYECKUM
pemi€tku. [loHsiTHE | CTpOCHHEM  BEIIECTBA,  MEXIY
0 (GOpMYIBHOH | KPUCTAITHYECKUM CTPOEHUEM
SJINHULIE BEIIECTBA M €ro (HU3NYECKUMHU
BCIISCTBA. CBOMCTBaMH
JdemoHcTpaumu.
BuneodparmeHnTst
n ciainel «Monnas
XHMHUYeCcKas
CBSI3bY.
Komnexmus
BCIIIECTB C MOHHOM
XUMHUYECKOM
CBsI3bI0.  Mojenu
HOHHBIX
KPUCTAJUTHYECKUX
pemETOK

58 KosanenTHas KoBanenTHas ObwsicHsmb TIOHATHAS

XAMUYECKas CBI3b XAMHYECKas CBS3b. | «KKOBAJCHTHAS CBSI3bY,

DIIeKTPOHHBIE «BaJICHTHOCTBY.
U CTPYKTYpHBIE Cocmasnsims cXxeMbl 00pa30BaHUS
(bopMyIIBI. KOBAJIEHTHOW HEMOJIAPHOU
BaneHTHOCT®. XUMHYECKOM CBS3M.
KoBanenTHas Hcnonwvzoeamsb 3HaKOBOE

HCMOJISIpPHAA CBA3b.

MOICIINPOBAHUC.
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Cxembl
00pazoBaHus
KOBaJICHTHOM
CBSI3U B OMHApHBIX
COCTUHCHMAX.
MounexkyisapHas

M aTOMHas
KPUCTAJUTMUYECKUE
pEUIETKH, u
CBOICTBA BEIIECTB
C DJTHM  TUIIOM
PELIETOK.
JdeMoHcTpanmnm.
BuneodparmenTs
u CJIa bl
«KoBaseHTHas
XHUMHAYECKast
CBSI3bY.
Konnexuus
BCIECTB
MOJIEKYJIIPHOTO U
aTOMHOTO
cTpoeHus. Moaenu
MOJICKYJIIPHBIX U
aTOMHBIX

Onpedensimp TATI XUMUYECKOMN
CBsI3U 10 (hopMyJIe BEIIECTBA.
I1Ipugooums prUMephl BELIECTB C
KOBAJIEHTHOM CBS3bIO.
Yemanasenueams npuanHHO-
CJICICTBEHHBIE CBSI3U MEXK]Y
COCTaBOM BELIECTBA U BUJIOM
XUMHYECKOM CBSI3H, MEXKIY
KOBAQJICHTHOM CBA3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEILECTBA, MEXKIY
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIECTBA U ero (PU3NUECKUMU
CBOMCTBaMH

KPUCTAIITNYECKUX
pemeToK
59 KoBanenrnas Onekrpoorpuniare | ObwvacHAmb HIOHSTHS
HenoJisipHast JBHOCTD. P «KOBAJICHTHAsl TOJSPHAs CBSI3bY,
U TOJISIpHast AIIEKTPOOTPHLIATEN | «3JIEKTPOOTPULIATEIEHOCTHY,
XUMUYECKask CBS3b BHOCTH. «BO3TOHKa», WIN «CyOIUManus».
KoBanenrtHas Cocmaenams cxeMbl 00pa3oBaHUs
HEIOJIApHAs KOBAJICHTHOU MIOJISIPHOM
U TIOJISIpHAst XUMHUYECKOH CBSI3H.
XUMHYECKast CBA3b. | Mcnonvzoeams 3HAaKOBOE
Jumnons. CxeMsl MOJIETTUPOBAHUE.
00pa3oBaHUs Xapakmepuzosambo MEXaHU3M
KOBQJICHTHOM o0pa3oBaHUs MOJISIPHOM
MIOJISIPHOM CBA3U KOBAJICHTHOM CBSI3U.
B OMHAapHBIX Onpedenams  THN ~ XUMHUYECKOU

COETMHEHUSIX.
MounekyisipHas u
aTOMHas
KPUCTAJUIMYECKUE
pEWIETKH, U
CBOMCTBA BEILIECTB
C 3TUM THUIIOM
PELIETOK.
JdemoHcTpanuu.
Mopenu

CBs3M 110 (opMyJie BEIIECTBA.
IIpusooums TpUMEpPHI BELIECTB C
KOBAJIEHTHOM MOJISIPHOM CBA3BIO.

Ycemanasnueamnb MIPUYHUHHO-
CIIEICTBECHHEIC CBSI3U MEXY
COCTaBOM BeEIlECTBA U  BHUJOM
XUMHYCCKOM CBSI3U, MEXKTY
KOBAJICHTHOM CBSI3bIO u
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIIECTBA, MEXKY
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MOJIEKYJISIPHBIX U
ATOMHBIX

KPHCTAJUINIECKUM CTPOCHHEM
BEIIECTBA M €ro (PU3MYECKUMHU

KPUCTAJUIMYECKUX | CBOMCTBAMHU.

peiméTox Cocmagnams HopMyIbl OMHAPHBIX
COCIMHECHUH MO BaJICHTHOCTH U
HAX00UmMb BAJICHTHOCTH JICMCHTOB
o dbopmyie OMHAPHOTO
COCIMHCHHUS.
Hcnonvzosamo MaTepUalibHOE
MOJICJINPOBAHUE

60 MerTanaudeckas MeTtanaudeckas Obwvscrame, 4TO TaKoe
XHMUYECKas CBI3b XAMHYECKas CBSI3b | META/UIMYSCKas CBS3b.

u  wmetaumueckas | Cocmasnsams CXeMbl 00Opa30BaHUS

KPUCTAILUINYECKAS METaJUITMIECKOM XHUMHYIECKOM

peméTka. CBSI3H.

CsoiicTBa BenecTB | Hcnoavzosams 3HAaKOBOE

C OTUM  THUIIOM | MOJEIUPOBAHUE.

pemiérku. Enunas | Xapakmepuzosams MEXaHU3M

npupona o0pa3zoBaHUs METaJTNYeCKOn

XHUMUYECKHX CBSI3W.

CBsI3€EM. Onpeodensms  TUI ~ XUMHUYECKOU

JleMoHCcTpalUK. CBsI3M 110 (hOpMYyJIe BEIICCTBA.

Buneodparmentsr | [Ipueooums TpPUMEPHl BEIIESCTB C

W CHaMIBI METAJIMYECKOM CBS3bIO.

«MeTamnnyeckas Yemanasnueamnb NIPUYUHHO-

XHMUYECKas CIIeJICTBEHHEIC CBSI3U MEXIY

CBSI3bY. COCTaBOM BEIIECTBA H  BHIOM

Kommexmust XUMHYCCKOM CBSI3H, MEXIY

«Metaisl u METaJITHYeCKON CBS3bIO u

CILIaBEIY. KPUCTAJUTHYECKUM CTpPOCHUEM

JlabopaTopHbie BEIIIECTBA, MEXIY

OnbITHI. 29. KPUCTAIIINYECKUM CTPOEHHEM

H3roroBienue BellecTBAa M €ro (pU3M4YeCKUMHU

MOJICIIN, CBOMCTBaMM.

WJUTIOCTpUpYIomen | Mcnoavsoseamo MaTepHaIbHOE

0COOEHHOCTH MOJIETTMPOBaHUE

METaJIMYeCKOM

CBSI3U

61 Crenens okucnenus | CtereHb ObvsicHambs  TIOHATUS — «CTENEHb

OKHUCJICHHS. OKHUCJICHUSY, «BAJICHTHOCTD».

CpaBHeHue Cocmasnsams GopMyibl OMHAPHBIX

CTEIICHU COCOUHEHUH Ha OCHOBE OOIIEro

OKHCJICHHUSA crnoco0a UX Ha3BaHUM.

Y BaJICHTHOCTH.
IIpaBuna pacuéra
cTerneHen
OKHCJICHHUS 1o
dopmymnam
XUMHUYECKHX
COCIMHEHUN

Cpasnusams  6anenmHocms |
CTCIICHb OKHCJICHUAA.
Paccuumvisamo CTETICHH
OKUCIICHUS o dhopmynam

XUMHUYECKHUX COCOUHEHUN
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62

OKHUCIIUTETBHO-
BOCCTAHOBUTEJIHHBIE
peakuuu

OKHCIUTEIIBHO-
BOCCTaHOBHUTEIIBHEI
€ peaKIuu.
Onpenenenne
CTEIICHEeH
OKHCJICHUS
3JIECMCHTOB,
o0pa3yrommx
BEIIIECTBA Pa3HbBIX
KjaccoB. Peakumu
HOHHOIO OOMEHa H
OKHCIIUTEILHO-
BOCCTAHOBUTEJIHHEI
e peaKkIuu.
OKuCINTEND

1 BOCCTAaHOBUTEIIb.
OxmucieHne i
BOCCTaHOBJICHHE.
CocraBieHue
YpaBHEHUNU
OKHCJIUTEIBHO-
BOCCTaHOBUTEIIbHEI
X peakuuii
METOA0M
AIIEKTPOHHOTO
OanaHca
JleMOHCTpaLHH.
BzaumopeiictBue
LMHKa C Ccepoi,
COJITHOM
KHCJIOTOMH,
XJIOPUAOM
meau(Il). T'openue
MarHus.
BiaumopeiicTtBiie
XJIOPHOU

1 CEpOBOJOPOTHOM
BOJIBI

Obvsicusimsb
«OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHbBIE peaKum»,
«OKHCIIUTEJIbY», «BOCCTAHOBHTEILY,
«OKHUCJICHHEY, KBOCCTAHOBJICHUEY.
Knaccugpuyuposamo  xumudeckue
peaknuii 1Mo MPU3HAKY W3MEHEHUS
CTeNeHeN OKUCIEHUS DJIEMEHTOB.
Onpedensmo OKHUCJITUTEIb u
BOCCTAHOBUTEID, MIPOIIECCHI
OKMCJIEHUS X BOCCTAHOBJICHHS.
Hcnonvzosamo 3HAKOBOE
MOJICTTUPOBAHUE

IIOHATHUA

63

O6006mmenre U cucremMaTu3anus 3HaHUM 1Mo TeMaMm «llepuonnyeckuil 3aKoH H
nepuonveckas cucreMa XuMudeckux snemeHToB J. Y. MenneneeBa. CtpoeHue
atToMa» N « XuMH4ecKkas cBA3b. OKHCINTEIFHO-BOCCTAHOBUTEIIHHBIC PEaKkmum»

64

Koumponvnas paboma no temam «llepuoamueckuii 3aKOH W TEPHOAMYECKAs
cucrema xumuueckux siemMeHtoB /. WM. MengaeneeBa. CTpoeHue aromMa» u
«XI/IMI/I‘IGCKEUI CBA3b. OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITGHBHbIe peaKHI/II/I»
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‘ 65-68 ‘ Ypoku moBTOpEHHUS. |
9 knacc
(2 yaca B Hegen1o, 62 yaca)
Homep OcHoBHOE XapakTepucTHKA OCHOBHBIX BH/10B
ypokKa Tema ypoka cojepKaHue AeATeJIbHOCTH y4aluxcs (Ha ypoBHe
n/n ypOKa Y4eOHBIX JieiicTBH)

IToBTOpeHue U 0000IeHNE CBeAeHUI MO0 Kypcy 8 kiacca. Xumuieckue
peakuuu (5 4)

1 Knaccudukanus bunapnbie Xapaxmepuzoeamsv OKCUIBI, TUIAPOKCHIBI
HEOPTraHUYECKUX COEIMHEHMS. (ocHOBaHMsI, amM(pOTEPHBIC THUIPOKCHUIBI,
BEIIIECTB U UX OKcubl KHCIIOPOJICO/ICPIKAIIUE KHCIOTHI) U COJIH
HOMEHKJIAaTypa coneo0pa3yl0 | IO IMJIaHy: COCTaB, CIOCOOBI 0Opa30BaHMUS

mue U | HA3BaHWM, XAapaKTEpHBIE CBOWCTBA U
HeconeoOpa3y | MOJTy4YeHHE.
FOIIHE. Knaccugpuyuposams OKCHIBL,
I'mapokcunapl: | TUAPOKCHABI  (OCHOBaHUSA, amMQpOTEPHbBIC
OCHOBAaHMSI, THJIPOKCH/IBI, KHCIIOPOJICOIePKAIITIE
ampoTepHbIC KHCJIIOTBI) W COJIM IO  Pa3JIHMYHBIM
THJAPOKCHUJIBI, | IPU3HAKAM.
KHCIIOpOJCOAe | Ymems TONTBEpKIATh XapaKTEPUCTUKY
pKamue OTNICIBHBIX  TIPEJCTABHUTENICH  KJIaccoB
KHCJIOTBI. HEOPraHMYECKUX BEIUIECTB YpaBHEHUSIMU
Cpennue, COOTBETCTBYIOILIUX PEAKIINM.
KHCIIBIE, Packpvieamby ~ TeHETHUYECKYIO  CBS3b
OCHOBHEIE, MEXTY KJIaccaMHu HEOPTaHHYECKUX
KOMILICKCHBIC | COeIMHEHMMI
COJIN.
JdemoncTpanu
.
O3HaKOMIJIEHH
e c
KOJUIEKIIUSIMU
METALIOB U
HEMETAJLIOB.
O3HaKOMIICHH
e c
KOJUIEKIIASIMU
OKCHJIOB,
KHCJIOT u
coJlieit
2—3 Knaccudukanus O06006111EHIE Obwsacrams MIOHSITUSI «XUMHYECKasd
XUMHYCCKHUX PEAKIMA | CBEICHUH O | PEaKIusa», «peaKIuu COEIUHEHUS Y,
0 Pa3TUYHBIM XAMHYECKUX «peaxIuu Pa3TIOKEHUSY, «peaxIuu
OCHOBAHHIM peaKIusX. obMeHay, «peaKIu 3aMeEICHUS»,
Knaccudukan | «peakium HEUTpamu3aum,
Hs «OK30TEPMHUYECKHE peaKIum,
XAMHYECKUX (QHJOTEPMHUYECKUE peakuumny,
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peakuuii 1o
Pa3IUYIHBIM
OCHOBAHUSIM:
[0 COCTaBy M
YHUCITy
pearupyomux
u
00pa3yromuxc
sl BELIECTB, IO
TEIUIOBOMY
addexry, 10
arperaTHoMy
COCTOSTHUIO
pearupyomux
BELIECTB, IO
00paTUMOCTH,
o
W3MCHCHHUIO
CTeTEeHEen
OKUCJICHUS
3JIEMEHTOB, O
WCIIO0Ib30BaHU
10
KaTajiuzaTopa.

JlabopaTopH
ple€ ONbITHI. 1.
BzaumopeiictB
He aMMHaKka u
XJIOPOBOJIOPO/T
a. 2. Peakmus
HEWTpanu3anu
H. 3.
HaGmonenue
TEIII0OBOrO
apdexra
peakiumn
HEWTpanu3anu
H. 4,
BzanmoneiictB
ue CEepHOM
KHCJIOTBI c
OKCHJIOM
memu(ll). 5.
Paznoxenue
TePOKCHIA
BOJIOpOAA c
TTOMOIIILIO
KaTalra3bl
KkapTodens

«o0OpaTuMbie  peaKIimy,
peaKIum,
BOCCTAaHOBUTEIILHBIC
«TOMOTCHHBIE PEAKIUN», «TeTePOTreHHBIC
peaKIMM», «KATAJIUTUYCCKHE PEaKIUn,
«HEKATATUTUYECKHUE PEAKINH», «TEIJIOBON
3 PEeKT XMMUIECKOIN pEeaKITum».
Knaccugpuyuposams Xumudeckue peakiuu
10 PA3JINYHBIM OCHOBAHHSIM.

Onpeodensimo OKHUCITTUTEh u
BOCCTAaHOBHUTEIIb, MPOIECCH OKUCICHHS U
BOCCTAHOBJICHHUSI.

Habnwoams wu  onucvieamv  peakuuu
MEXJTy BEIIECTBAMH C TIOMOIIBIO PYyCCKOTO
(pomHOTO) SA3bIKA U SA3bIKA XUMHH

«HEOOpaTUMbIe
«OKUCITHTETHHO-
peaKmum»,

ITonsiTHE O CKOpOCTH

Ilonsarue 0

Obvsacnamb,  4UTO  TAKOE  «CKOPOCTh
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XUMHYECKON pEaKIluu.
Karanus

CKOpPOCTH
XUMHYECKOU
peaKkuum.
DakTopsl,
BIUSIONIAE Ha
CKOPOCTb
XHUMHYCSCKHX
peaKuuii:
npupoja
pearupyromumx
BEIIIECTB, MX
KOHIICHTpaIUs
, TeMIieparypa,
IUIOIIAAh
COIIPUKOCHOBE
HHUS, HaIU4Hhe
KaTajau3aTopa.
Karanus.
JdeMoHcTpanu
H.
3aBHCHUMOCTD
CKOPOCTH
XUMHUYECKOU
peakiuu OT
MIPUPOJIBI
pearupyrommx
BEIIECTB.
3aBUCHMOCTD
CKOpOCTH
XUMHYECKOH
peakumn OT
KOHIICHTPALINH
pearupyrommx
BEIIECTB.
3aBHCHUMOCTD
CKOPOCTH
XUMHUYECKOM
peakiu OT
TUIOIIATH
COTIPUKOCHOBE
HUS
pearupyrommx
BCIIECTB
(«xumsIIIi
CIION»).
3aBHCHUMOCTh
CKOPOCTH
XHMHYSCKOMN
peakiumn OT
TeMrepaTypbl
pearupyomumx

XUMHYECKON PEaAKIUn.

Apeymenmuposamu BEIOOD € IMHHII
n3mepenus Vp.

Yemanasnusamo MIPUYUHHO-
CJIE/ICTBEHHBIC CBSI3U BIIMSHUS PA3TUUYHBIX
(GakTOpoB Ha CKOPOCTh XUMHYECKHX
peaKkIuid.

Habniooams W onuceieams  peakuuu

MEXJTy BEIECTBAMH C TTIOMOIIBIO PYCCKOTO
(poaHOTO) A3bIKA U S3bIKA XUMHUH
IIpo6ooums  OMBITHI, TOATBEPIKIAIOLIUE
3aBHUCHMOCTh  CKOPOCTH  XHUMHYECKOM
PEaKIuu OT PA3IMYHBIX PAKTOPOB
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BEIIECTB.
JlabopaTtopH
pl€ ONbITHLI. 6.
3aBUCHMOCTD
CKOPOCTH
XUMHYECKOU
peakiu OT
MIPUPOJIBI
pearupyrommx
BCIICCTB  Ha
npuMepe
B3aHMOJICHCTB
WS PacTBOPOB
TUOCYNIb(aTa
HaTpus u
xjopuaa
Oapwus,
THOCYNIb(aTa
HaTpus u
COJISTHOM
KHUCIIOTHI. 7.
3aBUCHMOCTD
CKOPOCTH
XUMHYECKON
peakuumn OT
TIPUPOJIBI
METaJUIOB TPHU
X
B3aMMOJCHCTB
HH C COJITHOM
KHCIOTOH. 8.
3aBUCHMOCTD
CKOpOCTH
XUMHYECKOH
peakuumn OT
MIPUPOJIBI
KUCJIOT  TpHU
B3aHMOJICHCTB
3071 HX v
xenesoM. 9.
3aBHCHUMOCTD
CKOPOCTH
XUMHUYECKOU
peakiu OT
TEeMIIepaTyphl.
10.
3aBHCHUMOCTD
CKOPOCTH
XUMHUYECKOU
peakmu OT
KOHIICHTPALIUU
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pearupyromumx
Bemrects. 11.

3aBHCHUMOCTD
CKOPOCTH
XHMHYSCKOHN
peakiuu OT
IUIOIaau
CONPUKOCHOBE
HHSA pea-
THUPYIOIIHX
BellecTs. 12.
3aBUCHMOCTD
CKOPOCTH
XUMHYECKOHN
peakuu OT
HaJIA4MSA
KaTaJM3aTopa

XuMmuyeckue peakuuu B pacrpopax (10 v)

QHGKTI)OHI/ITI/I‘IGCKaH
JUuCcconuanus

Ilonatue 06
3IEKTPOJIUTAY
€CKOM
JIACCOITHAITNH,
ONEeKTPOIUTHI
31
HEDJIEKTPOJIUT
BpI. MexaHuzm
JHUCCOLUAIAN
3JIEKTPOJIUTOB
C pPa3IUYHBIM
XapaKTePOM
CBSI3H.
CreneHn
ANEKTPOIUTHY
€CKOM
JHICCOIMAIINH.
CunbHEBIE it
cia0ble
AJIIEKTPOJIUTHI.
JdemMoHcTpanu
u. HcnoeiTanme
BEIIECTB U HX
pacTBOpoB Ha
3JEKTPONPOBO
JTHOCTh
JlabopaTtopH
pIii ombIT. 13.
Juccomuanus
c71a0BIX
AIEKTPOJIUTOB

Xapaxmepuzosams ITOHATUSA
«QIIEKTPOJINTUYECKAS JACCOLIALUS,
«QIIEKTPOJIUTBI», «HEAIEKTPOIUTHI».

Yemanasnusame MMPUYUHHO-
CICACTBCHHBIC CBA3U MCKIAY HpHpO,Z[OfI
QJICKTPOJIUTA u CTCIICHBIO €ro
JAUCCOIHaliu.

Yemanasnusame MMPUYUHHO-
CIICACTBCHHBIC CBsA3HU MCKIY THUIIOM

XUMHYECKOM CBS3H B OJICKTPOJIUTE U
MEXaHU3MOM €T0 JUuCCoralunu
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HA  TIpUMepe

YKCYCHOM
KHCJIOTBI
7 OcHoBHbIE OcHoBHbIE Xapaxmepuszoéamsb  TIOHATHS  «CTEIIEHb
II0JIO’KEHUS TEOPUU IIOJIO’KECHHUS JUCCOLUALUNY, «CUJIBHBIE JIEKTPOJIUTHIY,
JIEKTPOJIUTUYECKON TEOpUn «cnabble  BJIEKTPOIUTHI»,  «KATHOHBI»,
mucconyanuu (TOl) | MEKTPOIUTHY | «AHUOHBI»,  «KUCIOTBD»Y, «OCHOBAHUS»,
eCKou «Comm». Cocmasnsamo yYpaBHEHUS
JUCCOLUALMH. | DIEKTPOIUTHYECKON JUCCOLaluU
Knaccudukan | KHCIOT, OCHOBAaHHI U COJIEH.
Usl MOHOB U UX | Mnnocmpupoeams TIpUMEPaMU OCHOBHBIE
CBOMCTBA. IIOJIO)KEHUSI TEOPUM AJIEKTPOJIIUTUUECKON
Kucinorsl, JUCCOLIMALINN.
OCHOBaHUA W | Paziuuams KOMIIOHEHTBI JIOKA3aTEJIbCTB
coIu KaK | (Te3UCOB,  aprymMeHToB 4 (opMbl
ANEKTPOJIUTHI. | 1I0KA3aTEJIbCTBA)
Nx xknaccudux
anus u
JUCCOLAIUS.
JdemMoHcTpanu
H.
3aBUCUMOCTh
NEKTPOIPOBO
JTHOCTU
YKCYCHOM
KHCIIOTBI  OT
KOHLEHTpaLlun
JBr>xenue
OKpAIIEHHBIX
HOHOB B
ANEKTPUYECKO
M I10JIE
8—9 | Xumnueckue O06ume Xapakmepuzoeams 00IIME XUMHUYECKUE
CBOMCTBA KHUCJIOT KaK | XUMHUYECKHE CBOMCTBA KHMCJIOT C TO3ULUUH TEOPHUH
JNEKTPOJINTOB CBOICTBa ANEKTPOJINTUYECKON JUCCOLUALINH.
KHUCJIOT: Cocmasnsims MOIEKYJSIpHBIE, TOJHBIE U
U3MEHEHHE COKpAaIEHHBIE VOHHbIE ypaBHEHUS
OKpacKH peakumii C y9acTHEM KHUCIIOT.
UHIUKATOPOB, | Apeymenmuposamu BO3MOXKHOCTb
B3aUMOJCICTB | MPOTEKAHUsl PEAKIMM C y4aCTUEM KHCIIOT
ue c | Ha ocHOBe mpaBuia bepromie u psna
MeTaJljIaMH, AKTUBHOCTH METAJIJIOB.
okcugamu U | [Ipogooums  ONBITHI, TMOATBEPKIAIOIINE
THAPOKCUAAMHU | XUMUYECKHE  CBOMCTBA  KHCIOT, C
METAJUIOB U | COOMI0IEeHUEM IpaBUIJI TEXHUKHU
COJISIMU. 0€301acHOCTH.

MonexysapHbI
€ U HOHHBIC
(monHbIE u
COKpalIEHHbIE
)  ypaBHEHUs

Habnooams 1 onuceiéams peakinu ¢
y4acTHEM KUCIIOT C TIOMOIIBIO PYCCKOTO
(pOIHOTO) SI3BIKA M SI3bIKA XUMUH
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peaKkuuid.
XUMHYCCKUM
CMBICTT
COKpAILEHHBIX
ypaBHEHUH.
Ycnosus
MPOTEKaHUS
peakuuii
MEXKTY
3JIEKTPOJIUTAM
M 10 KOHIIA.
Pan
aKTUBHOCTH
METAaJLJIOB.
JlabGoparopu
ble  ONbBITHI.
14,
H3menenue
OKpacKu
WHJIUKaTOPOB
B KHUCJIOTHOMU
cpene. 15.
Peaknus
HEWTpanu3anu
i pacTBopa
MET0UM
pa3IUuYHBIMU
KHCJIOTaMHU.
16.
[Tonyuyenue
TUAPOKCH]IA
meau(ll) u ero
B3aHMOJICICTB
ne c
pa3IUuYHBIMHU
KHCJIOTaMHU.
17.
BzanmoneiicTtB
W€  CHUIBHBIX
KHCJIOT c
OKCHJIOM
menu(ll). 18—
20.
BzanmoneiicTtB
HE KHCIOT C
METaJlIaMH.
21. KauecTBen
Hasi  peakius
Ha KapOoHaT-
HOH.

22. llonyuenu
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e CTYIHS
KPEMHHUEBOMN
KHCIIOTBHI.

23. KauecTBeH
Has  peakIus
HA  XJIOpUA-
U cynbdar-
VOHBI

10

XUMHYECKHE
CBOMCTBA OCHOBAHUI1
KaK AJICKTPOJIUTOB

O06mmme
XUMHAYECKHE
CBOMCTBaA
IICI0YCH:
B3aUMOJIEIICTB
ne c
KHCJIOTaMHU,
OKCHIaMH
HEMETAJIJIOB,
COJISIMH.
OOmne
XUMHAYECKHE
CBOMCTBA
HEPaCTBOPHUM
BIX
OCHOBaHMIA:
B3aMMOJCHCTB
ne c
KHCJIOTaMHU,
pa3yioKeHue
npu
HarpeBaHUMU.
JlabopaTopH
blé  ONbBITHI.
24,
N3menenne
OKpacku
WHJIUKaTOPOB
B IEIOYHOH
cpene. 25.
Bzaumopeiict
He IeJIoueH C
YTJIEKUCIIBIM
ra3om. 26.
KauectBeHHnas
peakus Ha
KaTHOH
aMMOHUS.
27—28.
[Tonyuenue
TUAPOKCH]IA
menu(Il) u ero
pazyioKeHue

Cocmasnsims MOIIEKYJISIPHBIE, TOJHBIE U
COKpaIEHHBIC WOHHBIE ypaBHEHUS
peakuii ¢ y4aCTUEeM OCHOBAHUM.
Apaymenmuposams BO3MOXXHOCTh
NpPOTEKaHUs  peakuud ¢  ydacTueM
OCHOBaHHWI Ha OCHOBE mpasmia beproiie.
1Ipo6ooums  OMBITHL, TOATBEPHKIAIOIIUE
XMMHYECKHE CBOWCTBA OCHOBaHUH, C
coOroeHreM MpaBUII TEXHUKHU
0€301acCHOCTH.

Habnwoams wm onucvieamev peakuum ¢
y4acTUEM KHCIOT C IOMOIIBI0 PYCCKOTO
(pomHOTO) A3bIKA U SA3bIKA XUMHH
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11 XuMnyeckue OO6mmme Xapaxkmepuzosams 00IHE XUMHUYECKHC
CBOMCTBA COJIEH KaK XUMUYECKHE CBOMCTBA COJEHM C MO3MLIMA TEOopUHU
ANEKTPOJIUTOB CBOIiCTBa AIIEKTPOJIMTUYECKON JUCCOIUAIIIH.

CpeIHUX Cocmasnsams MOJIEKYJISIPHBIE, TOJHBIE U
coneil: COKpaIIEHHbIE HMOHHbIE ypaBHEHUS
B3aUMOJICUCTB | PEAKLUH C y4aCTUEM COJIEH.
uec Apeymenmuposams BO3MO>XHOCTh
KHUCJIOTaMHU, IIPOTEKAaHUs PEaKLUil C y4acTUeM cojiell Ha
iesouamu, ocHOBe npasuiia beproe.
COJISIMU U 1Ipo6ooums  ONBITHL, IOATBEPHKIAIOLINE
MeTaJlJlaMu. XUMHUYECKHE CBOICTBa coJeii, c
B3aumoneiicT | coOmoneHneM IIpaBUII TEXHUKU
1€ KUCIBIX 0€301MMacHOCTH.
coJieii co Habnwoams wm onucviéame peakuuu C
IeJI0YaMHU. y4acTUEM COJIeH C MOMOIIBID PYCCKOTO
JladopaTopH | (pOIHOTIO) SI3bIKA U A3bIKa XUMUU
ble  OMNbBITHI.
29.
B3aumoneiicts
re KapOoHATOB
C KHCIIOTaMH.
30.
[Tonyuenue
THAPOKCH]IA
xemnesa(lll).
31.
B3aumoneincts
e Kenesa cC
pacTBOpoOM
cynbdara
meau(Il)

12 [Tonstue o runponuse | ['maponus kak | Yemanaeiusams  3aBUCUMOCTB  MEXKIY

coneit oOMeHHOe COCTaBOM COJIM U  XapakTepoM  eé

B3aUMOJCICTB | TUAPOIHU3A.
ue conerd ¢ | Anaruzuposams CpeAy pacTBOpa COJU C
BOJIOH. MOMOIIIbIO0 UHANKATOPOB.
lMunponus IIpocno3zuposams THII TUAPONIM3A COJU HA
coIu OCHOBE aHann3a €€ (HhOpMYIIbI
CHJIBHOTO

OCHOBAHHS U
ciaboi
KHCJIOTEL.
IM'uaponus
conmu ciaboro
OCHOBAHHUS ©
CUJIBHOM
KHCJIOTBHI.
Bonopoansrit
MOKa3aTelb

(pH).
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JdemoncTpaum
8
Onpenenenue
Xapakrepa
cpensl B
pacTBopax
coJier
13 Ipakmuyeckasn CoiicTBa Ymemsv oOpamarecsi ¢ 1a0OpaTOpHBIM
paboma 1. Pemienue | KucIor, 00opyIoBaHNEM U HarpeBaTeIbHBIMU
HKCHEPUMEHTAIbHBIX | OCHOBAaHUH, npubopamMu B COOTBETCTBHH C MPAaBUIIAMHU
3amaq o TeMe | OKCHJIOB U | TEXHUKHU O€30M1aCHOCTH.
«QNEeKTpoNuTHYECKasi | conel B cBete | Habnooams CBOMCTBA HIIEKTPOIIUTOB.
JHMCCOIUALIUS TEOpUn Habnooams wm  onuceieams peakuuu C
AJIEKTPOJIUTUY | yYACTHEM DJIEKTPOJIUTOB C  TOMOIIBIO
€CKoii €CTECTBEHHOTO (PYCCKOTO WIIM POJHOIO)
TMCCOIMAIIUM | SI3BIKA U S3BIKA XUMUH.
U TIpeacTaBieH | Popmyaupoeampb BBIBOIBI IO PE3yabTaTaM
ui 00 | MpOBENEHHOTO SKCIIEPUMEHTA
OKHCIIUTEIILHO
BOCCTaHOBHTE
JIBHBIX
peakuusx
14 O06001eHre U cucTeMaTU3aIs 3HaHUM 110 TeMe «XUMHUYECKHE PEaKIIUU B
pacTBOpax MEKTPOIUTOB
15 Koumponenas paboma 1 mno Tteme «XUMHUYECKHE peakIMM B PacTBOpPax
JIEKTPOIUTOBY
HeMmeTasibl M MX coequHeHUs (25 4)
16 Oobmas Crpoenue Ob6vsacuams, 4TO TAKOE HEMETAILIHI.
XapaKTepUCTHKA aTOMOB Xapakmepuz06amb XAMHYECKHE HIEMEHTHI
HEMETaJJIOB HEMETaNIOB U | — HEMEeTaJUIbl U CTPOEHHUE, (pusnueckue u

X IIOJIOJKCHHE
B
MEePUOINYECKO
u CUCTEME.
Pan
3JIEKTPOOTPULL
aTeILHOCTH.
Kpucrannuuec
KUE PELIETKU
HEMETAJIJIOB
—  MOPOCTHIX
BEIIIECTB.
duznueckue
CBOMCTBa
HEMETaJlJIOB.
OO0mue
XUMHYECKHE
CBOMCTBaA
HEMETAaJIJIOB:

XUMHUYECKHE CBOWCTBA MPOCTHIX BEIICCTB
— HEMETAaJJIOB.

ObwvsicHsambs 3aBUCUMOCTh OKHCIIUTEIBHO-
BOCCTaHOBUTEIIBHBIX CBOMCTB (vm
npeockaszvléams  CBOMCTBA) DJIEMEHTOB-
HEMETaJNIOB OT WX IIOJIOKEHHS B
MEPHOANIECCKOH  CHCTEME  XHUMHYCCKUX
anemenToB 1. . Menaeneena.
Yemanasnusamn MIPUYUHHO-
CIICICTBEHHBIC CBSI3U MEXIy CTPOCHHEM
aToMa, XHMHYECKOH CBS3bIO, THIIOM
KPUCTANTMYECKON PEIIETKH HeMeTallia |
ero COEeTUHEHNN Hu bu3mIeCKuMHU
CBOMCTBaMM JaHHOI'O HEMETalllla U €ro
COECIHEHU.

Jlokazviéamb OTHOCUTEIBLHOCTH IOHSTHM
«METAJI» U «HEMETAILI»
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OKHCIIUTEIbHBI
e u
BOCCTaHOBUTE
JIbHBIE.
JdemoncTpaum
u. Komnexuus
HEMETAJUIOB.
Moaenu
KPUCTAJLIINYEC
KMX pelETOK
HEMETAJUIOB:
aTOMHBIC u
MOJIEKYJIIPHBI
e. O3onatop u
MIPUHLHUIIBI €T0
paboTHI.
I'openne
MPOCTHIX
BEIIECTB  —
HEMETAJJIOB:
Cepsl,
hocdopa,
JPEBECHOTO
yris

17

OOmas
XapaKTEePUCTHKA
anemeHToB VIIA-
TPYIIIIBI — TaJIOTEHOB

I'anorensr,
CTPOEHUE UX
aTOMOB u
MOJIEKYJI.
dusznueckue u
XHMUYECKHE
CBOMCTBa
rajlor¢HOB.
3aKOHOMEpPHOC
TH HU3MEHEHUS
CBOMCTB
rajJlJorecioB B
3aBUCHMOCTHU
oT nX
IIOJIOJKCHUS B
MEePUOINYECKO
174 CUCTEME.
Haxoxnenne
rajorcHoB B
MPUPOJIE U UX
MOJIy4YCHHUE.
buomormuecko
€ 3HauyeHHe Hu
MPUMEHEHUE
rajioreHoOB.
JdemoHcTpaum
u. OOpa3isl

Xapaxmepuzoeams cTpoeHue, pusndeckue
M XHMMHUYECKHE CBOWCTBA, NOJYYEHHE U
MPUMEHEHHE TallOTeHOB B TJIaHE OOIIEro,
0COOEHHOTO U €UMHUYHOTO.

Yemanasnueamo [IPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXIY CTPOECHUEM
aToMa, XHWMHYECKOW CBA3BIO, THUIIOM
KPHUCTAJUIMYECKON PEIIETKH Yy raJOT€HOB U
buznuecKkuMu u XUMUYECKUMHU
CBOMCTBaMHM 3THX BELIECTB
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rajJorcHOB —
MPOCTHIX
BEIIECTB.
Bzaumogeiicts
He TajJoreHOB
C MCTaJIAMU.
BriTecuenne
XJIopoM Opoma
WIM HOoJa U3
pacTBOpPOB HUX
coJieit

18 Coenunenus I'amorenoBono | Xapakmepuzosams ¢  HCHOJIB30BaHUEM
raJloreHoB POIIBI U | PYCCKOTO (POJHOTO) SI3bIKA U SI3bIKA XUMHHU
COOTBETCTBYIO | COCTaB, (HU3MUECKHE ¥  XUMHYECKUE
e UM | CBOICTBa, TMOJY4YeHHE U TMPUMEHEHHE
KHCJIOTBI: COEJIMHEHUH TaJIOre€HOB.
TJIaBUKOBAs, Ha3zvieams coequHEHUs TallOTEHOB 10
CoJIsiHAa, bopmyne u cocmagiames HOPMYIBI IO UX
OpOMOBOZIOPO | HAa3BaHHUIO.
JHasl, Yemanasnusamo IIPUYMUHHO-
MOJIOBOJIOPOAH | CIIEACTBEHHBIE CBSI3M MEXKAY XHUMHUECKON
ast. CBA3BIO M  TUIIOM  KPHUCTAJUIMYECKOU
lamorenuapl. | pemieTku B COEAMHEHUAX TajOreHOB U
KauecTtBeHHsble | puznyeckumMu U XUMUYECKUMHU
peakuuu  Ha | CBOMCTBAMHU ITHX BELIECTB.
raJoreHu - IIposooumys, nabr0Oame M ONUCLIBAMD
VOHBI. XUMHUYECKUN 9KCIIEPUMEHT 1o
[IpumeHeHune | pacrioO3HaBaHUIO  TAJOr€HUJ-UOHOB  C
COEIMHEHUN co0uro/IeHueM IIPaBUJI TEXHUKH
raJIOreHOB. 0€301acHOCTH.
JdemoHcTpauu | Boinoansames  pacd€rbl MO0  XUMHUYECKUM
s1. Komnekuus | GopmynaM ©  ypaBHEHUSIM  PEAKIUH,
MIPUPOJHBIX IIPOTEKAOIUX C YYaCTUEM COEAVMHEHMU
COECIMHEHU I raJIOT€HOB
XJiopa.
JlaGopaTopH
blii ONBIT. 32.
Pacno3naBanmn
€ TaJloreHM I~
HMOHOB
19 Ipakxmuueckas Consnast Ymems oOpamatrbes ¢ 1a00paTOpHBIM
paboma 2. I3ydenue | KACIOTa Kak | 00OpyJOBaHWEM U  HarpeBaTelbHBIMU
CBOMCTB COJISTHOU CUJIbHBIN npubopaMy B COOTBETCTBUU C NMpaBUIAMHU
KHCIIOTBI INEKTPOJINT. TEXHUKU O€30MaCHOCTH.
Tunuunble Habnwoams cBOWCTBA DIIEKTPOIUTOB H
peakuuu MIPOUCXOJAIINX C HUMH SIBJIEHUM.
KHCJIOT, Habnwoams wm onucvieame peakuum C
XapaKTEepHbIE | Y4JaCTHEM DJIEKTPOJUTOB C IIOMOIIbIO

VA COJITHOH
KHCJIIOTHI.

pycckoro (pomHOro) si3bIKa H  sI3bIKa
XUMHH.
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B3aUMOJICICTB
ue c
MeTalljIaMH,
OCHOBHBIMH H
aM(pOoTEepHBIMU
OKCHJIaMH,
OCHOBaHUSIMU
u
aMm(pOoTEepHBIMU
THIPOKCHUIaMU
, COJISIMU.
KauecTBeHHnas
peakuus  Ha
XJIOPUJI-FIOH

Dopmynuposamb BBIBOABI 110 PE3yJIbTaTaM
IIPOBEAEHHOIO SKCIIEPUMEHTA

20 O6mas O6mas Jlasamb OOIIYIO0 XapaKTEPUCTHKY aToMa,
XapaKTEePUCTHKA XapaKTEePUCTH | MIPOCTHIM BEHIECTBAM M COCAMHEHHUSIM
anemMeHToB VIA- Ka DJJIEMEHTOB | XaJbKOT€HOB B 3aBUCHUMOCTH OT HX
TPYIIIB — VIA-rpynmel. | HOJ0XEHUS B IEPUOAUYECKOM cucTEME.
xanbkoreHos. Cepa Cepa B | Xapaxmepusosams CTpOCHHUE,

npupoae u e€ | AIIOTPONN0, PU3NICCKHE M XUMHUYECKUE
MOJIy4eHue. CBOICTBa, TMOJy4eHHE U MPUMEHEHUE
AJIOTpPONHBIE | CEPBI.

Moaudukammu | Yemanasnusamo MIPUYUHHO-
ceppl W UX | CJICJICTBEHHBIC CBSI3M MEXIY CTPOCHHEM
CBOMCTBA. aToMa, XHUMHYECKOW CBSI3blO, THUIIOM
XUMUYECKHUE KPHUCTAJUIMYECKOM PEIIETKH Cepbl U €€
CBOICTBa cephl | (PU3NIECKUMHU u XUMHYECKUMHU
31 e€ | cBOMCTBaMH.

MpUMEeHEeHUe. | Buinoanams pacu€Thl TO XUMUYECKUM
JemoncTpanu | opMyliaM U ypaBHEHUSIM  pEaKIMii,
u. MIPOTEKAIOILIUX C YYACTHEM CEPBI.
B3aumogneiict | IIpogooums, Habarwdams W onucviéams
He€ Cephl ¢ XUMUYECKUNA SKCHEPUMEHT N0 TOPEHUIO
MeTaJIaMH. ceppl Ha BO3JlyX€ W B KHUCIOPOJE C
I'openue cepsl | cobnoneHneM MIpaBHII TEXHUKHU
B KHCJIOPOJIE 0€e301I1acHOCTH

21 CepoBopopon u CepoBopopon: | Xapakmepuzoeams €  HUCHOJIb30BaHUEM

CyabGuabl CTPOEHHE pyccKoro (poAHOro) SI3bIKA U A3bIKA XUMUU
MOJIEKYJIBI, cocTtaB, (QU3MYECKHE U  XUMHYECKHE
(dbu3uYecKkue W | CBOMCTBA, TMOJy4YeHWEe H TPUMEHEHHUE
XUMHUYECKUE COEIMHEHUH Cepbl B CTENEHU OKUCICHUS —
CBOIJCTBA, 2.
nonyyeHue WU | Hazvieams COENUHEHUS CEPbl B CTENEHU
3HAYCHHE. OKHUCTIEHUs —2 0 GOPMYJTIE U COCMABIAMb
CepoBogopon | popmysbl IO UX HA3BAHUIO.

Has KHCJIOTA.
Cynsbpuasl u
X 3Ha4YeHHE.
JIromuHODOPHI

Cocmasnsime MOJNCKYISIPHBIE W HMOHHBIE
YpaBHEHUs peaKLHi, XapaKkTepU3ylolue
XUMHUYECKHE CBOMCTBA COEUHEHUI CEPBI B
CTEIIEHHU OKMCIICHUS —2.
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JdemMoHcTpanu
u. Kommeknus
CYb(QHIHBIX
pyn.
KauectBennas
peakuus ~ Ha
Cynb(puI-MOH

Onucvieamo MIPOIIECCHI OKHCJICHHS-
BOCCTaHOBJICHUSI, onpeoesams OKUCIUTEIb
A BOCCTAaHOBHUTEIbL H  COCMAGIAMb
ANIEKTPOHHBIA OanaHc B peakuusax ¢
Y4aCTHEM CEPbI B CTENIEHU OKUCIICHUS —2.
Yemanasnusamo MPUYUHHO-
CJICZICTBEHHBIC CBSI3M MEXIY XUMHUYCCKOMN
CBSI3bI0 M THUIOM  KPUCTAJUIMYECKOU
pemETKH B COCOUHEHUSX CEPhl W
buznuecKuMu u XHUMHAYECKUMU
CBOMCTBAaMH dTHX COCIUHCHHI

22

Kucnoponusie

COCAUMHCHUS CCPBI

Oxcup
cepei(IV),
CEpHHCTAast
KHCIIOTA,
CYJIb(QUTHIL.
KauecTBennas
peakmusi  Ha
CYIb(UT-HOH.
Oxcun
cepoi(VI]),
cepHas
KHCIIOTA,
Cyib(aThl.
Kpucrannorug
paThl.
KauectBennas
peakmusi  Ha
Cynb(aT-uoH.
JdemoHcTpaum
U.
O6eciBeunBan
ue
OKpAaIIeHHBIX
TKaHEeu 5
IIBETOB
CEPHUCTBIM
ra3oM.
B3aumopneicts
ne
KOHIIEHTPUPOB
AHHON CepHOU
KHUCJIOTBI c
MEJIBIO.
OOyrnuBaHue
OpTraHUYECKUX
BEILIECTB
KOHIIEHTPUPOB
AHHOW CepHOM
KHUCJIOTOM.
JlabopaTopH

3anucviams  HOpMyIBI  OKCHAOB CEPHI,
HAa3v16aMb WX, ONUCLIBAMb CBOICTBA Ha
OCHOBE 3HAHUN O KUCIOTHBIX OKCHaX.

Xapakmepuzoeams €  HUCHOJb30BaHUEM
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUU

cocTaB, (U3MYECKHE U  XUMHYECKHE
CBOIICTBa CEepHOM KHUCJIOTBI Kak
AIIEKTPOJIUTA.

Cocmasnames MONEKYISIPHBIE W HMOHHBIE
YpPaBHEHUsI PEaKUUW, XapaKTepU3YIOIIHUX
XMMHYECKHE CBOMCTBA CEPHOUN KHUCIIOTHI.
Pacnosnasams cynbdaT-uoHbL.
Xapakmepuzoeamb €  HCIHOJb30BaHUEM
pycckoro (pOAHOTO) SI3bIKA U S3bIKA XUMUH
CBOMCTBA KOHLEHTPUPOBAHHOW CEPHOM
KHUCJIOTBI KaK OKUCITUTES.

Cocmasnsims ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEAKIHMl METOJIOM
AJIEKTPOHHOTO OanaHca.

Bvinoansms  pacd€rel 10  XUMHYECKUM
dbopMynaM W ypaBHEHHUSIM  PEAKIUH,
MPOTEKAIOIIUX C  YYacTHEM  CEpHOM
KHUCJIOTBI.

Habniooams m onucvieams XUMHAYECKUIN
AKCIIEPUMEHT
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pIii onmbIT. 34.
KauecTBeHnnie
peakmuu  Ha
Cynb(haT-HOHBI

23 Ipaxmuueckas Cepnas Ymems» oOpamarbcst ¢ 1a00paTOPHBIM
paboma 3. U3ydeHue | KMCIOTa Kak | OOOpyJOBaHHEM U  HarpeBaTebHBIMU
CBOMCTB CEPHOU CUJIbHBIN npuOopaMy B COOTBETCTBUU C IpaBUIAMHU
KHCIIOTBI ANEKTPOJIUT. TEXHHUKHU 0€3011aCHOCTH.

Tunuynsie Habniooams CcBOWCTBA D3IEKTPOJIUTOB U

peakuuu MPOUCXOJSIINX C HUMHU SIBIICHUH.

KHCJIOT, Habniwoams u  onuceiéams peakuuud C

XapaKTepHbIE | y4acTHEM DIIEKTPOJIUTOB C IOMOIIbIO

TUTSt €CTECTBEHHOI'0 (PYCCKOTO WJIM POJIHOTO)

pa30aBiIeHHON | S3bIKA U S3bIKA XUMUHU.

CEepHOM Dopmyauposampb BBIBOJBI 110 pe3yJibTaTaM

KHCIIOTHI: MPOBEIEHHOTO SKCIIEPUMEHTA

B3aUMOJICICTB

ue c

MeTaJlJIaMH,

OCHOBHBIMH U

aM(pOTEepHBIMU

OKCHJIaMHU,

OCHOBAHUSAMU

u

aM(pOTEepHBIMU

TUAPOKCHIAMU

, COJISIMU.

KauectBennas

peakumst ~ Ha

cynb(ar-uoH

24 O6mas O6mmas Jlasamp OONIYI0 XapaKTEPUCTUKY aTOMawm,

XapaKTepUCTHKA XapaKTePUCTH | MPOCTHIM BEIIECTBAM U  COEIUHEHUSIM
XUMHAYECKUX Ka JJEMEHTOB | aieMeHTOB VA-TPYIBI B 3aBUCHMOCTH OT
aneMeHToB VA- VA-rpynmsl. UX MOJIOKEHUS B IEPUOJINUECKOM CUCTEME.
rpynnsl. A30T A3or, Xapakmepuzoeamv €  HUCHOJIb30BAaHUEM

CTpOCHHE pyccKoro (pOAHOTO) SI3bIKA U S3bIKa XUMUHU

aToMa U | CTpoeHue, (HU3MUECKHe ¥ XUMHYECKHE

MOJIEKYJIBI CBOWCTBa, TMIOJIyYeHHE W TPUMEHEHHE

azoTa. a3oTa.

dusnueckue u | Hazvieams coeMHEHUs a30Ta 1o Gopmyie

XUMHYECKHE U cocmagnams GOPMYJIbI 110 UX HA3BAHUIO.

CBOMCTBA u | Yemanasnueamo MIPUYUHHO-

MpUMEHEHHE CJIE/ICTBEHHBIE CBSI3U MEXIY CTPOCHHEM

azoTta. A30oT B
MIPUPOJIE U €TO
OMOJIOTHYECKa
s POJIb.
JdemMoHcTpanu
u. J[marpamma
«Cocras

aToMa M MOJIEKYJIbI, BUJOM XHUMHYECKOMI
CBSI3U, TUTIOM KPHUCTAJUIMYECKOW PEMIETKH
a30Ta U ero (PU3MYEeCKUMU U XUMUUYECKUMHU
CBOMCTBAaMH.

Bvinoansms  pacd€rel MO0 XUMHYECKUM
dopMynaM W ypaBHEHUSIM  pEaKIIHii,
MIPOTEKAIOIIUX C YYaCTHEM a30Ta
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BO3TyXa.
Buneodparme
HTBI U CIaNIbI
«Itnupn
Oazapbi»

25 Ammuaxk. Conu AMMHaK, Xapaxmepuzosams C  HWCIOJIb30BAHUEM

aMMOHUS CTpOCHHE pycckoro (pOAHOrO) SI3bIKA U S3bIKa XUMUU

MOJICKYJIBl ~ H | COCTaB, CTPOCHHUE MOJIEKYJIbI, (PU3NIECKUE
¢busnueckue U XUMHUYECKHE CBOWCTBA, MOJYy4YCHHE U
CBOMCTBA. [IPUMEHEHHUE aMMUAKa.
AMMuavHas Ha3zvieams conu aMmMmoHus o popmyiam u
BOJA, cocmagnsims GOPMYIIBI 10 UX HA3BAHUSIM.
HaIIATBIPHBIN | 3anucviéams MOIEKYISIPHBIE W HOHHbBIC
CIUPT, TUIApAT | yDABHEHHS PEAKINil, XapaKTEPHU3YIOIIUX
aMMHaKa. XMMHUYECKHE CBOMCTBA aMMHUaKa M coJed
JloHopHO- aMMOHHUSL.
akuenTopHelii | Cocmagnams ypaBHEHUS OKHUCIUTEIHHO-
MEXaHU3M BOCCTAHOBUTEJIBHBIX PEAKIUNA C Yy4acTHEM
oOpa3oBaHHMs | aMMHaKa c MTOMOIIBIO MeTo/1a
CBSI3H B | DJICKTPOHHOTO OayaHca.
KaTHOHE Yemanasnusame MIPUYUHHO-
aMMOHWUSI. CJICICTBEHHBIE CBS3UM MEXKIY BHJIIOM
BoccranoBurte | XUMHUYECKOM CBSI3H, TUTIOM
JIbHBIE KPUCTAJUTMYECKON PEMIETKH B aMMHAKE U
CBOMCTBa CONSAX aMMOHUS U  (UBHYECKUMU H
aMMHaKa. XUMUYECKUMH CBOMCTBAMH TUX BEIICCTB.
Comn IIposooumys, nabarooams W ONUCHIBAMb
AMMOHHUS ¥ MX | XUMUYCCKHMA SKCTIEPUMEHT o
MPUMEHEHHE. | PAaClIO3HABAHMIO  HOHOB  aMMOHHUSI  C
KauectBennast | cobmtonenue paBuI TEXHUKH
peakiust ~ Ha | 0€30MaCHOCTH.
KaTHOH Buinoaname  pacd€rsl 10  XUMHYECKUM
aMMOHHSI. dbopMynaM W  ypaBHEHUSIM  pEaKIIHi,
JleMOHCTpAIHU | IPOTEKAIOLIUX C yYaCTHEM aMMHaKa
u. [lonyyenue,
cobupanue u
pacrno3HaBaHu
€  aMMuaka.
Paznoxenue
TUXpoMara
aAMMOHHSI.
JlaGopaTopH
blii onbIT. 36.
KauecTBeHHnas
peakius  Ha
KaTHOH
aMMOHHUS

26 Ilpakmuueckas [Tonyuenue, llonyuams, cobupamv W pacno3nasamo

paboma 4. cobupanve wu | ammuak. Obpawamscs ¢ 1a00PATOPHBIM

ITonyyenue ammuaka

pacrno3HaBaHu

000py/ZiOBaHWEM ¥  HarpeBaTeIbHBIMU
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" U3Yy4YCHHUEC €TO

€ aMMUakKa.

npuOopaMy B COOTBETCTBUU C NMpaBUIAMHU

CBONCTB N3yuenune TEXHUKU OE30MaCHOCTH.

pactBopumoct | Habnrooams W onucviéams XUMHUYECKUN
U aMMHaKka B | OKCIEPUMEHT C T[OMOIIBI0  PYCCKOTO
BOJIC U | (pOAHOrO) sI3bIKA U SI3bIKA XUMUHU.
xapaktepuctu | @opmynuposams BBHIBOJBI TIO pe3yabTaTaM
Ka OCHOBHBIX | MPOBEAEHHOTO YKCIIEPUMEHTA.
CBOMCTB Compyonuuams B TIpoOllecCe Y4EOHOTO
rujapara B3aMMOJICICTBUS MpU paboTe B Ipymmax
aMMHaKa.
KauectBennas
peakuus ~ Ha
KaTHOH
aMMOHUS

27—28 | Kucnopoansie Oxkcunbl Xapakmepuzoeams €  HUCHOJb30BaHUEM

COCIMHEHMS a30Ta asora: pycckoro (poAHOro) sI3bIKa U A3bIKa XUMUHU

HeconeoOpa3y | coctaB, (u3MYEeCKHMe U XMMHYECKHE
folue U | CBOWCTBA, TOJNy4YeHHE U TPUMECHEHUE
KHCIIOTHBIE. OKCHJIOB a30Ta.
A3zotucras Cocmaensams MOJNEKYISpHbIE W WOHHBIC
KHCIIOTa U | ypaBHEHUS peaKlIUl, XapaKTepU3YIOIINX
HUTPHTEI. XMMHUYECKHE CBOWCTBA OKCUIOB a30Ta.
A3oTHas Yemanasnusamo MIPUYUHHO-
KHCIOTa, €€ | CIIECTBEHHBIC CBSI3M  MEXIY BHUIAOM
MOJTy4YeHHE U | XUMUYECKOMH CBSI3H, TUTIOM

CBOICTBA.
Hurparsl.
JdemoHcTpaum
H.
BzaumogeiicTtB
ne
KOHIICHTPUPOB
aHHOM
a30THOH
KHCIIOTBI c
MEIBIO.
I'openue
4EPHOTO
nopoxa.
Paznoxenune
HUTpaTa Kajaus
u TOpeHUe
JPEBECHOTO
yroJjbKa B
HEM.
JlaGopaTopH
pIii onmbIT. 37.
Xumudeckue
CBOMCTBaA
a30THOH
KHCJIOTBl  KakK

KPUCTAJUTMYECKON pemeTkh B  OKCHIaX
a30Ta U X PU3NYECKUMU U XUMHUECKUMU
CBOMCTBaMH.

Xapakmepuzoeams €  HUCHOJIb30BaHUEM
PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUU
cocTaB, (U3MYECKHE U  XUMHYECKHE
CBOMCTBaA a30THOH KHCJIOTHI KakK
AJIEKTPOJINTA U €€ TPUMEHEHHE.
3anuceieams MONEKYISAPHBIE U HWOHHBIC
YpaBHEHUsl peaKlMil, XapaKkTepU3yIollue
XUMHYECKHE CBOMCTBA a30THOM KHCJIOTHI
KaK AJIEKTPOJIUTA.

IIposooumys, Habr0OamMb M ONUCHIBAMD

XUMHYECKUH DKCIIEPUMEHT,
XapaKTEepU3YIOIINil  CBOMCTBA  a30THOM
KHUCJIOTBI KakK ANEKTPOIINTA, c
COOIIOIEHUEM MIpaBUII TEXHUKHA
0E30ITaCHOCTH.

Xapaxmepuzosams a30THYIO KUCIIOTY KaK
OKHUCITUTEITb.

Cocmasnsames ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKIIHid,
XapaKTePU3YIOIUX XUMHUYCCKHE CBOWMCTBA
A30THOW KHCJIOTHl KaK OKHCIHMTENS, C
MIOMOIIBIO METO/1a 3JICKTPOHHOTO OasiaHca.
IIposooumys, nabardams W ONUCHIBAMb
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ANEKTPOJINTA | XUMHUYECKHH IKCIIEPUMEHT,
XapakTepU3yIOLIUi  CBOMCTBA  a30THOM
KHCJIOTHI KaK OKUCIIUTEIISA, C COOTIOCHUEM
NPaBUJI TEXHUKH O€30MaCHOCTH
29 doctop u ero docdop, Xapaxmepuzoéams C  HCIOJB30BAaHHEM
COCIMHEHUS CTpOCHHUE PYCCKOTO (POTHOTO) S3bIKA M SI3bIKA XUMHHU
aToma U | CTPOGHHUE, AIOTPONHIO, (U3UYECKHEe U
AJTOTPOTIHSL. XMMUYECKHE CBOMCTBA, TIOJNYYCHHUE U
dochunsr. npuMmenenue docdopa.
dochuH. CamoCTOSTEIbHO —onucevléams CBONCTBA
Oxcup okcuaa (Gocdopa(V) Kak KHUCIOTHOTO
dhochopa(V) u | okcuaa u cBoicTBa GochHOPHON KHCIIOTHI.
dbochopHas HUnnrocmpuposams ~ CBOWCTBA  OKCHJIA
KHUCJIOTA. dochopa(V) u dochopHO  KHUCIOTHI
docparsr. YpaBHCHHUSIMH COOTBETCTBYIOIIUX
JemoHcTpanm | peakuui.
u. OOpasusl | [Iposodums, Habnooams W ORUCHIBAMD
MIPUPOTHBIX XUMUYCCKHUN IKCIICPUMEHT c
COCIMHEHU N coOuroIeHNEeM MIPaBUII TEXHUKHU
dhocdopa. 0€301MacHOCTH.
I'openue Pacnosnasams docdar-uonst
dbocthopa Ha
BO3IyXe M B
KHUCIIOPOJE.
[Tonyuyenue
6eroro
dbocdopa u
UCIIBITAaHNE
€ro CBOMCTB.
JlabopaTopH
blii onbIT. 38.
KauectBennas
peaknus ~ Ha
¢docdar-non
30 Oo6mas Oo6mas Jlasamwb OONIYIO0 XapaKTEPUCTHKY aToMaw,
XapaKTepUCTHKA XapaKTepUCTH | MPOCTHIM BEIIECTBAM U  COEIUHEHUSIM
aneMeHToB |V A- Ka D3JIEMEHTOB | 3JieMeHTOB [VA-rpynmsl B 3aBUCHMOCTHU
rpynmsl. YTiaepoa IVA-rpynmel: | OT HMX TONOXKEHHS B MNEPUOANYECKON
OCOOEHHOCTH | CHCTEME.
CTPOEHUS Xapakmepuzoéams €  HCHOIB30BaHUEM
aTOMOB, pyccKoro (poAHOro) SI3bIKA U A3bIKA XUMUU
MIPOCTHIX CTpPOEHHE, aUIOTPONHI0, (PUINYECKUE U
BEIICCTB U | XUMHYECKHE CBOWCTBA, IIOJIyYCHUE U
COCMHEHUI B | MpUMEHEHHe aMOP(HOTO yriiepoa.
3apucuMocTd | CpasHusams CTPOCHHE W CBOICTBA aMasa

OT IOJIOXKCHUS
JJIEMCHTOB B
MEePUONYECKO
174 CHCTEME.
Yraepon.

u rpadura.

Onucvieams OKHCJIUTENbHO-
BOCCTaHOBUTEJIHHBIC CBOMCTBA YTIEPOAA.
Ilposooumys, Habr0OamMv M ONUCHIBAMD
XUMHYECKUN JKCIIEPUMEHT c
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Kpyrosoport
yriiepoaa B
MPUPOJIE.
AmoTponHsie
MoaubuKaIu
: anMmas,
rpadur.
AmopdubIit
YTJIEpO:
caxa,
JIPEBECHBI
YTOJIb.
AncopOrnus.
XnuMuyeckue
CBOMCTBA
yIIIepoaa.
Koxkcoxummue
CKOe
MPOMU3BOJICTBO
Hu ero
MPOIYKIIHSL.
Kap6unp!.
JdeMoncTpanu
u. Kommexkmus
«O06pa3ubl
MIPUPOTHBIX
COE€TMHEHUI
YIJIEpOIar.
IToptper H. .
3eIIMHCKOTO.
Ilornomiexnue
aKTUBUPOBAHH
BIM yIIéM
pacTBOPEHHBIX
BEIISCTB HIIH
ras3os.
YerpolictBo
MIPOTHBOTA3a

COOIIOIEHUEM
0€e30I1aCHOCTH

IMpaBUI TEXHHUKU

31

Kucnoponnsie
COEAMHEHUS yriepoja

Oxkcupg
yriepona(ll):
CTpOCHHE
MOJICKYITHI,
MOJIy4eHUEe W
CBOICTBA.
Oxkcupg
yriepona(IV):
CTpOCHHE
MOJICKYJIHI,
MOJIy4eHUE W
CBOICTBA.
YronpHas

Xapakmepuzoeamb €  HUCHOJb30BaHUEM
PYCCKOTO (POHOTO) SI3bIKA W SI3bIKa XUMUU
cocTtaB, (QU3MYECKHE U  XUMHYECKHE
CBOMCTBA, IIOJYyYE€HHE W NPUMEHEHUE
OKCHUJIOB yTJEpoJa.
Yemanasnusame
CJIE/ICTBEHHBIE CBA3M MEXKIy BUJIOM
XHUMHYECKOM CBSI3H u THIIOM
KPUCTAJUIMYECKOM pEeIETKH B OKCUAAX
yriaeponra W HUX  (QUBHYECKUMHU |
XAMHYECKHUMH  CBOMCTBAaMHM, a TaKXKe
MIPUMEHEHUEM.
Coobnrwoams

MIPUYNHHO-

IpaBujia TCXHUKHU
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kucnora. Conu
YTOJIBHOM
KHUCJIOTHI:
KapOOHAThl U
TUAPOKapOOHA
TBI.
Texunuueckas
u 112000 (S: D
cona.
JlabopaTopH
pIii onbIT. 39.
[Tonydyenue wu

6e301macHOCTH npu UCIOJIb30BaHUU
[IEYHOI'0 OTOIUICHUS.

Oxaszviéams  TEPBYIO  TOMOIIb  MpU
OTPABJIEHUU YTapHBIM I'a30M.
Xapaxmepusoéams C  HCIOJIB30BAaHUEM
pycckoro (poAHOro) s3bIKA U A3bIKA XUMUU
cocTaB, (U3MYECKHE U  XUMHYECKHE
CBOMCTBA, IIOJYy4YE€HHE U NPUMECHEHHUE
YrOJbHOM  KHCIOTBI M €€  coJyiei
(kapOOHATOB U TUAPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTb CBONCTB
COJIEN YTOJBHOM KUCJIOTBI OT UX COCTaBa.

CBOWCTBa IIposooums, nabr0OamMv M ONUCHIBAMD
YTOJIbHOM XUMHUYECKHN JKCIIEPUMEHT c
KHCIIOTBI coOroaeHreM MpaBUII TEXHUKHU
0€30MacCHOCTH.
Pacnosznasamy xapOOHAT-HOH.
Buinonnams  pacu€rsl 1O  XHMHUYECKUM
dopMynaM W  ypaBHEHUSIM  pEaKIIHii,
IPOTEKAIOIIUX C YYaCTUEM COEIUHEHHM
yriaepoaa
32 Ilpaxmuueckas [Tonyuenue, llonyuams, cobupams W pacno3nasamo
paboma coOupanue W | yraekucisld — ra3.  Obpawamvcs  C
[Tonyuyenue pacrno3HaBaHH | J1abOpaTOPHBIM 0o0opyi0BaHHEM u
YIIEKHUCIIOTO Ta3a U | € YIVIEKUCIIOro | HarpeBaTelbHbIMU npubopamu B
M3Y4YE€HHE €ro CBOMCTB | rasa. COOTBETCTBUU C TNpaBUJIAMU TEXHUKH
N3yuenne 0€301acHOCTH.
pactBopumoct | Habnwooams W onucbiéams XUMHUYECKUN
U YIJIEKHUCIIOTO | DKCIIEPUMEHT € IOMOIUBIO  PYCCKOTO
raza B BoJie¢ M | (POJHOTO) SI3bIKA U A3BIKA XUMUHU.
XapakTepucTu | Qopmynuposams BHIBOJBI 1O pe3ylbTaTaM
Ka KHUCIIOTHBIX | MPOBEAEHHOTO SKCIIEPUMEHTA.
CBOMCTB Compyonuuams B Tmporiecce y4eOHOTO
YTOJIBHOM B3alMOJICICTBUS MpU paboTe B rpynmax
KHUCJIOTHI.
KauecTBenHnas
peakius  Ha
KapOoHaT- U
rHJIpoKapOoHa
T-MOHBI
33 VYrnesonopozsl Oprannyeckast | Xapakmepuzoéams OCOOEHHOCTH COCTaBa
XUMUSL. Y CBOMCTB OpraHMYECKUX COECTUHEHHM.
VYrnesopopon | Paziuuams NpenenbHble U HENPENEIbHBIE
BI. Meras, | yriieBOAOPOIBI.
9TaH W nponad | Haswieame U 3anuceieams  (HOPMYIIbI
Kak (MOneKysipHbIE u CTPYKTYpHBIE)
npeaesibHbIE BKHEUILINX npeAcTaBuTeNeH
(HaCBIIIEHHBIE | YTJIEBOJAOPOIOB.
) Habnooams 3a X0O0M XHUMHYECKOIO
yIJIEBOJIOPOABI | SKCIIEPUMEHTa, OMUCHIBATH €ro U JAenaTh

OTuieH o

BBIBOJbI HA OCHOBEC HaGHIOI[eHI/II‘;L
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alleTWJIEH KakK
HemnpeeIbHbIC
(HeHaCHIIIEHH
bIC)
YIIICBOIOPOIBI

CtpyKTypHBIE
(bopmyIbI
OpraHUYeCKHUX
BCIIIECTB.
I'openue
YTJIEBOAOPOIO
B. Peakiun
JETUPUPOBAH
us
MpeEIbHBIX
YIJI€BOJOPOAO
B.
JdeMoncTpanmu
H. Mogemn
MOJIEKYJI
MeTaHa, dTaHa,
JTHJICHA Hu
aneTuiICHa.
Bzaumopeiict
He DTHJICHA C
OpoMHOI
BOJOH "
pacTBOpoOM
repMaHraHara
KaJus

Qukcuposams pe3ynbTaThl IKCHEPUMEHTA
C TIOMOIIIBI0 PYCCKOTO (POAHOIO) SA3bIKa, a
TaK)Ke C MOMOIIBI0 XUMUUECKUX (POpMyIT U
ypaBHEHUU

34

Kucnopoaconepxa-
1IMe OpraHuvecKue
COCIMHCHUA

CnupTsbl.
OTUNOBBIN
CTIHPT, ero
MIOJIyYEHUE,
MPUMEHEHHE |
¢uznonoruuec
KO€ JeHCTBHE.
TpéxaTomMHBbIi
CTIHPT
TJIUIEPHUH.
YkcycHas
KHCIOTa  Kak
MIpeICTaBUTEN
b KapOOHOBBIX
KHCIIOT.
JdemMoHcTpanu
H. O061mue
XUMHUYECKHE
CBOICTBa
KHUCJIOT Ha

Xapakmepuszosambo
KUCIIOPOJICO/IEpIKAIIIUE
COCITMHEHHSI.
Knaccuguyuposams covpThl 1O YUCTY
THIPOKCHIIBHBIX TPYIII B UX MOJICKYJIaX.
Hasvieams  TpencTaBUTENECH OAHO- U
TPEXATOMHBIX CIUPTOB M 3aMUCHIBATH HMX
bopmybI.

Xapakmepuzosamb KapOOHOBBIE KHCIOTHI
KaK KHCJIOPOJICOACPIKAIEe OPraHuYeCKUe
COCITMHEHHSI.

CIIMPTHI KakK
OpraHn4eCKuc
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npuMmepe
YKCYCHOM
KHUCJIOTHI.
KauecTBenHnas
peakuuss  Ha
MHOT'0ATOMHBI
€ CUPTHI

35 Kpemnuii u ero Kpemuui, Xapakmepuzoeamb €  HUCIOJb30BaHUEM

COCIMHEHMS CTpPOEHHE €ro | pyccKoro (pOIHOrO) SI3bIKA U A3bIKa XUMUHU

aToMa U | CTpOGHHME  aTOMOB U KPHUCTAJUIOB,
HaxXOXJECHUE B | U3NYECKUE U XHUMHUYECKHE CBOMCTBA,
IIPUPOJE. MOJIy4YeHUE U MPUMEHEHUE KPEMHUSI.
CaoiicTBa Yemanaenuseamo MPUYHUHHO-
KPEMHHSI. CJICICTBEHHBIE CBS3M MEXIY CTPOCHUEM
CwiMuuapl ¥ | aTOMa, BUJIOM XMMHUYECKOM CBSI3U, THUIIOM
cunad. OKcuJ | KpUCTAUIMUECKONU PEIIETKN KPEMHHUSI U €TO
kpemauA(1V). | dusnyeckumu u XUMUYCCKUMHU
Kpemuuesas CBOMCTBAaMH.
Kucinora U €€ | Buinoawams pacdy€rsl IO XUMHYECKUM
COJIU. dopMysiaM U ypaBHEHUSIM  pEaKIHii,
JleMoHCTpAIM | IPOTEKAIOIIMUX C YYACTUEM KPEMHHUS U €TI0
u. Komnekuus | COeIMHEHUN.
«O06pas31bl Xapakmepuzoeams €  HUCHOJb30BaHUEM
MIPUPOTHBIX PYCCKOTO (POHOTO) SI3bIKA U SI3bIKA XUMUU
COETMHEHU I cocTaB, (U3MYECKHE U  XUMHYECKHE
KPEMHHUSI. CBOWCTBA, TMIOJy4Ye€HHE © TPUMEHEHUE
Konnexuus COEIMHEHUN KPEMHHUS.
CTEKJIa, CpasHusamv ~ TUOKCUIBI  yriaepoaa U
KEepaMHUKH, KPEMHHSL.
LIEMEHTA u | Onucvieams BaKHEUIIINE THUIIBI
W3 W3 | IPUPOJHBIX COEAMHEHUN KpPEMHHUS Kak
HUX. OCHOBHOTO 3JIEMEHTa JIUTOCHEPHI.
JlabopaTopH
ble  ONbITHI.
40.
[Iponyckanue
YTIIEKHUCIIOTO
rasa yepes
pacTBop
CUJIMKATa
HaTpus

36 CunukarHas [IpousBoacTBo | Xapakmepuzosamo CUJIMKATHYIO

MIPOMBILIIIEHHOCTh CTEeKJIa U | IPOMBIIIJIEHHOCTh W €€  OCHOBHYIO

LIEMEHTA. MPOIYKIIMIO.
[Iponyxums Yemanaenueams ananorun Mmexay
CUJIMKaTHOMN Pa3IMYHBIMU OTPACIISIMU CUITMKATHON
MPOMBILIEHH | MPOMBIIUIEHHOCTH
OCTH:
ONTHUYECKOE
BOJIOKHO,

KepaMHuKa,
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dapdop,
¢asiHc.
OnTtHyeckoe
BOJIOKHO.
JdemoncTpaum
u. Komnexkmus
MPOAYKIIUU
CUJINKATHOU
MPOMBIIIEHH
OCTH.
Buneodparme
HTBL U CIalabl
«IIpownsBoncTB
O CTeKlIa o
IIEMEHTAa)

37

[Tonyuyenue
HEMETaJJIOB

Hemeramiel B
MpUpO/IE.
@pakimoHHas
MeperoHka
KHUKOTO
BO3AyXa  Kak
croco6
MOJTy4YEeHUs
KHCJIOPO/a,
azora u
aprosa.
ITonyyenue
hocdopa,
KpEeMHUS,
XJopa, HOoJa.
DneKTpoan3
pacTBOpOB.
JdemoncTpanu
u. Komnexuus
«IIpuponusie
COEMHEHHUS
HEMETAJIOBY.
Buneodparme
HTBL U CIalabl
«DpakuroHHa
s TEeperoHka
KHUKOTO
BO3yXa».
Buneodparme
HTBL U CIalabl
«Ilonyuenune
BOJIOPOJA,
KHCIIOpOJa |
rajioreHoB
3IEKTPOJINTAY
€CKHM

Onucvieamb HaX0XKJIEHUE HEMETAIJIOB B
pHUpoe.

Xapaxmepuzoeams (bpakuHOHHYIO
MEPEeroHKy  JKUJKOrO  BO3JAyXa  Kak
COBOKYITHOCTb (PU3UYECKHUX IIPOLIECCOB.
Apeymenmupoeéams OTHECEHHE MPOILIECCOB
MOJIYYeHUS aKTHBHBIX HEMETaUIOB K
OKHCJIUTETHbHO-BOCCTAHOBUTEIHHBIM
nporueccam
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CII0CO00OM»

38

[Tonyuenue
BaXHEHIITUX
XHUMHYCSCKHX
COCIUHCHUI
HEMETAJIJIOB

[Tonyuenue
CEepHOM
KHUCJIOTHI:
CBIPBE,
XUMU3M,
TEXHOJIOTHYEC
Kast cxema,
METOJ
KHUIISILIETO
cios,
MIPUHLAIIBI
Temioo0OMeHa,
MIPOTUBOTOKA
u
LUPKYISLHUU.
Oneym.
IIpousBoacTBo
aMMHaKa:
CBIPBE,
XUMHU3M,
TEXHOJIOTHYEC
Kasl cXema.
JdemoncTpanu
U. Moaenu
anmnapaToB JJis
MPOU3BOACTBA
CEepHOM
KHUCJIOTHI.
Mogens
KHUTISIIIETO
cnos. Mopens
KOJIOHHBI
CUHTE3a
aMMHaKa.
Buneogparme
HTBI U CJIANIBI
«IIpounsBoncts
0 CepHOU
KHUCJIOTBI».
Buneodparme
HTBL U CIalabl
«ITpousBonacTs
0 aMMHaKay.
Konnekmus
«CpIpp€  and
MOJTyYEHUS
CEepHOM
KHUCJIOTBI)

Xapakmepuzoeamb XUMH3M, CBIPbE,
anmnaparypy 1 Hay4Hbl€ PUHIIMIIBI
MIPOU3BOJCTBA CEPHOU KUCIIOTHI.
Cpasnusamb ~ TPOU3BOACTBO  CEpPHOM
KHCJIOTBI M IPOM3BOJCTBO aMMHUaKa

39

O00011IeHE IO TEME
«Hemeramnel u ux

Ypok-
yIpaXHEHHE ¢

IIposooumy OLIEHKY COOCTBEHHBIX
JIOCTHKEHUI B YCBOCHHH TEMBI.
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COCAUHCHUA»

UCTIOJIB30BAHU
eM
CaMOCTOSTEIh
HOW  paboTHI
o

Koppexmuposamb ~ cBoun
COOTBETCTBUU c
PE3yIBTATOM.

Ilonyuams XUMHUYECKYI0O WH(POpPMALUU U3
Pa3IMYHbIX UCTOYHUKOB.

3HaHHWSA B
IIJIAaHUPYEMBIM

BBINIONTHEHUIO | [Ipedcmasnisams uWHPOpPMAMIO TIO TeMe
npoBepouHbix | «Hemeramnel»y B Buae Tabmum, cxewm,
TECTOB, ONOPHOTO KOHCIIEKTa, B TOM YHCIE C
3aaHUuN u | npumenenueM cpeacts MKT
YIPAKHEHU I
40 Konmponvnas paboma 2 no teme «HemeTalsl 1 UX COCTUHEHHS
Metayibl 4 uX coequHenus (16 4)

41 O6mas ITomoxxenue ObwsicHAamb, YTO TAKOE METAJIBL.
XapaKTEePUCTHKA MeTauioB B | Xapakmepuzosams XUMUYECKHUE
METaJJIOB MEPUOJUYECKO | DIIEMEHTBI-METAIUIBl M0 UX TOJO0XKEHHIO B

71 CUCTEME | IEPUOANYECKON cucreme . .
XUMHYECKHUX Menpeneesa.
aneMeHToB [l. | Ilpocnosuposams CBOWCTBA HE3HAKOMBIX
n. METaJIJIOB 1o MOJIOKEHUIO B
MenneneeBa, | MEPUOAMYECKOW CHCTEME  XUMHUYECKHUX
crpoenne ux | anemeHToB J[. 1. Menpaeneena.
aTOMOB u | Yemanasnueamo MPUYUHHO-
KpPHUCTAJIJIOB. CIIEICTBEHHBIC CBSI3U MEXJY CTPOCHHEM
Meramyecka | aToMa, BUJIOM XUMUYECKON CBSI3H U TUIIOM
S CBSA3b M | KPUCTAJUTMUECKOHN PEIIETKH Y METAJIOB —
MeTaJUTM4ecKa | MPOCTHIX BEIIECTB U UX COSAUHEHUN
o
KPUCTAJITUYEC
Kas peucrka.
dusnyeckue
CBOMCTBA
METaJJIOB:
AJIEKTPO- "
TEIJIONPOBOAH
OCTb,
oTpaXkaroIas
CITOCOOHOCTD,
MJIACTUYHOCTb.
Yépusle u
I[BETHBIE
MeTaJUTblI

42 Xumuueckue Metannsl kak | O0vsicHams, 9TO TaKoe PNl aKTHBHOCTHU

CBOWCTBA METAJIOB

BOCCTaHOBUTE
1.
DIEKTPOXUMH
JeCKUU pan
HanpsiHKEHUM.
Bzaumoneiicts
W€ METAJUIOB C
HEMETaJIaMH,

METAaJUIOB.
Ilpumenams e€ro AN XapaKTePUCTHKU
XUMHUYECKHX CBOMCTB IMPOCTHIX BEMIECTB-
METAJIJIOB.

0b606wams CUCTEMY XUMUYECKUX CBOMCTB
METAIJIOB ~ KaK  «BOCCTAHOBHUTEIHHBIC
CBOWCTBa.

Cocmasnsims MOJIEKYJISIDHBIE ypaBHEHUS
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OKCHIAMH,
KHCJI0TaMHU,
COJISIMH.
AIOMHHOTEP
MUSL.
JdemMoHcTpanu
H.
Bzaumogeiict
ne HaTpusl,
JIATHUS Hu
KaJIbITHS c
BOJOM.
I'openne
HaTpus,
MarHus Hu
Kenesa B
KHUCJIOpO/IE.
Bcenpmmka
TEPMUTHOMN
CMECH.
B3aumoneiicts
ne cMecH
MOPOIIIKOB
cephl u
JKele3a, IIMHKa
i CepBHI.
Bzaumogeiicts

He aJIOMHHUS
C KHCIIOTaMH,
IeJIoYaMH U
BOJOMH.
BzaumogeiictB
He JKele3a Hu
Meau c
XJIOpOM.
BzanmoneiictB
He Meau ¢
KOHIICHTPUPOB
AHHOW CepHOM
KHCJIOTOU Hu
a30THOM
KHACJIOTOU
(pa3baBiieHHO
174 u
KOHIIEHTPUPOB
aHHOM).
JlabopaTopH
pIii onmbIT. 41.
Bzaumopeiict
He JKene3a C
pacTBOpPOM

peaKIuii, XapaKTepU3yIOINX XUMUIECKUE
CBOICTBAa METa/NIOB B CBETE€ Y4YCHHUS 00
OKHCITUTEIILHO-BOCCTAHOBUTEILHBIX
mporeccax, a peakuud C  y4acTHeM
DJIEKTPOJIMUTOB, TPEICTABISATh TaKXKE W B
WOHHOM BUJIC.

Habnwoams wu  onucvigamv  peakuuu
MEXIy BEIIECTBAMH C TIOMOIIBIO PYyCCKOTO
(pomgHOTO) SI3bIKA U S3BIKA XUMHH.
CaMoCTOSITeIbHO ~ NPOBOOUMb  ONBITHI,
MOJTBEPXKIAIONINE XHUMUYECKHE CBOWCTBA
METAJJIOB, C  COOJIOJCHHEM  IPaBUII
TEXHUKH 0E30MaCHOCTH
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cynbdara
meau(1l)

43—44 | O6mas CrpoeHue ObviacHamb 3THUMOJIOTHUIO Ha3BaHUS
XapaKTEePUCTUKA aTOMOB U | TPYIIBI «IIET0YHBIE METAILIBI.
anemeHToB |A- MIPOCTHIX Hasamyo o0u1yro XapaKTePUCTUKY
TPYIIIIBI BEILIECTB. HIEJIOYHBIM METAJIJIaM IO UX MOJI0KEHUIO B

3aBUCHUMOCTh | IEPUOJUYECKON  CHUCTEME XMMHYECKUX
¢usnueckux u | anementoB J[. . Menzaeneesa.
XUMHUYECKUX | Xapakmepuzosams cTpoeHue, pu3nuecKkue
CBOWCTB M XMMHYECKHE CBOMCTBA  IIEJIIOYHBIX
IIEJTOYHBIX METaJIJIOB B CBETE OOIIEro, 0COOEHHOTO U
METaJUIOB  OT | €AMHUYHOTO.

3apsanoB  snep | [Ipeockaszvieamo buznvecKue u
ux aTOMOB. | XMMHYE€CKHE  CBOWCTBA  OKCHUIOB H
Oxcusl U | THAPOKCHIOB MIENOYHBIX METAJIOB Ha
TUAPOKCH]IBI OCHOBE UX COCTaBa U CTPOCHHUS U
IIETOYHBIX MOATBEPXKJIATh IPOTHO3bl YPAaBHEHUSIMHU
METaJUIOB, HX | COOTBETCTBYIOIIUX PEAKIIHH.

MOJIy4eHUE, IIpogooums pacy€Tbl MO XUMHUYECKUM
CBOICTBA u | opMmyiaM HW  ypaBHEHHSIM  pEaKIuid,
MPUMEHEHHE. | MPOTEKAIOUIMX C Y4YacTUEM IMIEOYHBIX
Baxwneiimue METAJJIOB U UX COCTUHEHUIN

COIHu

HIETOYHBIX

METaJJIOB, WX

3HAQ4YeHHE B

pupojie u

KU3HU

YEJI0BEeKa.

JdemoHcTpaum

Al Oxkpacka

TJIaMeHU

COEIMHEHUSIM

U TICJOYHBIX

METaJUIOB

45—46 | Obmas Crtpoenue Obvsacuamo STUMOJIOTHIO Ha3BaHUS
xapakrepuctuka ll1A- | atomoB U | TPYIIBl «IIEJI0YHO3EMENIbHbIE METAJIIBI».
TPYIITIBI MPOCTHIX Jlasamyo 001yI0 XapaKTEePUCTUKY

BEIIECTB. MeTajljam IHA-rpynms
3aBUCUMOCTh | (LIEJIOYHO3EMETbHBIM MeTajllaM) I0 HX
(U3MYECKUX U | MOJIOKEHUIO B TMEPUOJUYECKON CHUCTEME
XUMHYECKHX XUMHUYECKHUX 2JIEMEHTOB
CBOWCTB J1. 1. Menneneera.

uiesiouHo3eMe | Xapakmepuzosams cTpoeHue, pusnyeckre
JTBHBIX u XUMHUYECKHE CBOMCTBA

METAJUIOB  OT
3apsIoB  sAnep
X aTOMOB.
Oxcuapl u

IEJIOYHO3EMENTBHBIX METalIOB B CBETE
00I111er0, 0COOEHHOT0 U € IMHUYHOTO.

IIpeockazvieams buznvecKue u
XMMHYECKHE  CBOHCTBA  OKCHJIOB U
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TUAPOKCH]IBI
HIEJI0YHO3EME
JIbHBIX
METaJUIOB, HX
MOJIy4YEHHUE,
CBOICTBA u
IIPUMEHEHUE.
Baxwneiimue
coJI
ETOYHO3EME
JIbHBIX
METaJUIOB, HUX
3HaUYEHUE B
pupoie u
AKU3HU
YEJIOBEKa.
KapGonater u
rugpoxkapOoHa
ThI KaJIbLU.
JdemMoHcTpanu
U. Oxkpacka
TJIaMEHU
COEIMHEHUSIM
u
LIEJI0YHO3EME
JIBHBIX
METaJUIOB.
lamenue
W3BECTU
BOJIOH.
JlabopaTopH
bIii OnbIT. 42.
ITonyyenue
HU3BECTKOBOMU
BOJIbI M OTIBITHI
C HEH.

TUAPOKCHIOB MeTawioB |IA-rpynmbel Ha
OCHOBE UX COCTaBa M CTPOCHUA U
noomeepxcoams TPOTHO3bl YPaBHEHUSIMHU
COOTBETCTBYIOLIUX PEAKIIUH.

IIposooums pacy€Tbl MO XUMHUYECKUM
dbopMylnaM W  ypaBHEHUSM  pEaKIIHi,
MPOTEKAIOIINX c y4acTueMm
[ICIOYHO3EMENTBHBIX ~ METAVIOB M X
COEeIUHEHNN

47

JKEcTKOoCTh BOOBI U
CIIOCOOEI €€
yCTpaHEHUS

KécTkocTh
BOJIBI:
BpEMEHHAsT U
MOCTOSTHHAS.
CnocoOb1
YCTpaHECHHS
BPEMEHHOM
JKECTKOCTH.
CnocoOb1
YCTpaHECHHS
MOCTOSIHHOM
JKECTKOCTH.
JdemMoHcTpanu
u. [lonyuenue
JKECTKOM BOJIBI

ObvscHAMb TIOHATUE «OKECTKOCTH BOIBI».
Paznuuams BpeMEHHYI0O W TOCTOSHHYIO
KECTKOCTH BOJIBI.
IIpeonacame
JKECTKOCTHU BOJIBI.
IIposooumys, Habr0OamMb M ONUCHIBAMD

CHIO0COOBI yCTpaHEeHUs

XAMUYECKUAN IKCIIEPUMEHT c
COOIIOIEHUEM MIpaBUI TEXHUKHA
0€e30IMacHOCTH
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B3aUMOJICICTB
HEM
YTJIEKUCIIOTO C
HM3BECTKOBOM
BOJIOH.
Ycrpanenue
BPEMEHHOM
KECTKOCTH
KHANSSYCHHEM U
JI00aBJICHUEM
COJIBI.
Ycrpanenue
MOCTOSIHHOM
)KECTKOCTH
1n00aBJIeHUEM
conpl. MoHUTEI
Y TPUHIMI HX

JIEACTBUSA
(Bumeodparme
HT)

48 Ipakmuuecxas [Tonyuenue IHonyuams, cobupams W pacno3Hasamo
paboma 6. JKEcTKOCTh | KECTKOW BOIBI | yIIIeKHCHbIA  ra3.  Obpawamscsi €
BOJIbI ¥ CTIOCOOBI €€ B3aMMO/ICICTB | TaOOpaTOPHBIM o0opynoBaHueM u
yCTpaHEHUS ueM HarpeBaTeIbHBIMU npudopaMu B

YIJIEKUCIIOTO C | COOTBETCTBHM C TpaBWIAMH  TEXHUKHU
W3BECTKOBOM 0€301MacHOCTH.

BOJIOM. Habniooams U onucvieams XUMHUUYECKUN
YcTpanenue OKCIIEPUMEHT C TIOMOMIBI0  PYCCKOTO
BPEMEHHOMN (pPOIHOTO) S3BIKA U A3BIKA XUMUH.
KECTKOCTH Dopmynuposams BBIBOJBI 110 PE3yJIbTaTaM
BOJIBI MPOBEIEHHOTO SKCIIEPUMEHTA.
kursiueHueM u | Compyonuuams B Tpolecce y4eOHOro
noOaBJICHHEM | B3aUMOJEUCTBUS MpH paboTe B rpymnmax
COJIBI.

Ycrpanenue

MOCTOSTHHOMN

HKECTKOCTH

BOJIBI

n00aBJICHHEM

COJIBI.

HcneiTanue

JKECTKOU BOJIBI

pacTBOpoM

MbLIa
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49

AJIOMUHUHA U €ro
COCONHCHUA

CoenuHenus
AJIIOMUHUS B
MPUPOJIE.
XuMH4yecKkre
CBOMCTBaA n
MIPUMEHEHHE
AITFOMUHUS.
OcobeHHOCTH
oKcHa u
THAPOKCH]IA
AITFOMUHHUS KaK
aM(OTEPHBIX
COCTMHEHU.
Baxneinmne
COJIN
AJTIOMHUHUS
(xmmopu,
cynbdar).
JdeMoncTpanmu
u. Kommexmus
MPUPOIHBIX
COCIMHCHHI
AJTFOMUHUS.
Buneodparme
HTBHI U CIalgbl
«Oxcun
ATIOMUHUS U
ero
MoauQUKaIIu
». Ilomydenue
amM(pOTEpHOTO
THAPOKCH]IA
ATIOMUHUS U
HCCICIOBAHUE
€ro CBOMCTB

Xapaxmepuzosams allOMUHHA 1O €ro
MOJIO)KEHUIO B TEPUOJUYECKON CHUCTEME
XHUMHYECKHUX 3JIEMEHTOB
. . Menneneena.

Onucvieams  cTpoeHUE, (QUIHYECKUE U
XAMHYECKHE CBOIiCTBa AJIFOMHMHUS,
MOATBEpPKJass HUX  COOTBETCTBYIOILUMH
YPAaBHEHUSMHM PEAKIIUi.
ObvicHams  TBOUCTBEHHBIN
XUMHUYECKHX CBOICTB
TUJPOKCH]IA ATTFOMUHHUSL.
Konkpemuzuposams  3IEKTPOITUTUYECKOE
MOJIyYeHUE METAaJJIOB OITMCaHUEM
MIPOU3BOJICTBA ATTFOMUHUSA.
Yemanasnueams 3aBUCHMOCTE 0OOJacTeit
MIPUMEHEHHUS aJTIOMUHHS U €T0 CIUIABOB OT
CBOMCTB 3THX BEIICCTB.

IIposooums pacd€Tbl 1O XUMHUYECKUM
dopMynaM U  ypaBHEHUSIM  pEaKIIHi,
MPOTEKAIONIUX C YYacCTHEM aJIOMHUHHS U
€r0o COeIMHEHUI

XapakTep
oKcHa u
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50—51 | XKeneso u ero Ocobennoctu | Xapakmepuzosams TOJOXKECHHE JKelie3a B
COCMHEHUS CTPOCHUS NEPUOJINYECKON  CHCTeME  XMMHUYECKHX
aroma enesa. | snemenToB  JI. WM. MengeneeBa wu
XKeneso B | 0COOCHHOCTH CTPOEHHS aTOMa JKeJe3a.
MIPUPOJIE. Onucvieamy GuU3NYECKUE U XUMHUYECKHE
Baxneiimne CBOMCTBA  JKeje3a, IOATBEpKIas  HX
pyIbl 3Keje3a. | COOTBETCTBYIOIIUMU ypaBHEHUSAMU
Oxcuasl U | peaKuuil.
TUIPOKCHIBI ObvsicHaAmMb HaIUYUE JBYX T€HETHUYECKHX
xene3a(ll) u | pamos coenuHenwuit xeneza Fe?* u Fe¥* .
(). Comu | Yemanasnueams 3aBUCUMOCTHh OOJlacTei
xene3a(ll) u | mpuMeHeHus »keile3a M €ro CIUJIaBOB OT
(1. CBOWMCTB 3THX BEIICCTB.
Ob6napyxenue | I[lpogooums pacdy€Tsl MO XHUMHUYECKUM
KaTHOHOB dopMynaM W  ypaBHEHUSM  pEaKIIHi,
xKeresa B | IPOTEKAIOIIMX C YYacTHEM XKelie3a U €ro
pacTBope. COCTMHEHUH.
3HaueHue Habniooams W onucvieams  peakuuu
COeTMHEHU N MEX/1y BEIIECTBaMH C TOMOIIBIO PYCCKOTO
xKelesa. (POTHOTO) SI3BIKA W SI3BIKA XUMUHU
JlabGopaTtopu
ble  OMNBITHI.
43.
[Tonyuyenue
THJIPOKCUIOB
xenesa(ll) wu
(. 44,
KauecTBeHHbIE
peakuuu  Ha
KaTHOHBI
xKeresa
52 Ilpaxmuueckas Pemenue OKCrepuMEHTaIbHO uccnedosams
paboma 7. JKCIIEPUMEHTa | CBOWCTBA METANIOB M WX COEAMHEHUH,
Permenne JTBHBIX  3a/1a4 | pemaTh AKCIEPUMEHTAIbHbBIE 33Ja4l TI0
OKCIIEPUMEHTANbHBIX | Ha TeMe «MeTab.
3a/1a4 1o Teme pacnio3HaBaHu | Pabomamsb c 1a00paTOPHBIM
«MeTamnsny € U MoJy4YeHue | o00OpyJoBaHHMEM W  HarpeBaTelbHBIMU
METaJUIOB ¥ X | MpHOOpaMH B COOTBETCTBUH C MPaBUIAMHU
COEMHEHUN TEXHUKU O€30MaCHOCTH.
Habnwoams cBoOWCTBA METANIOB W HX
COCIMHECHUM.
Onucvléams XUMUYECKHH SKCIIEPUMEHT C
MOMOILIBIO PYCCKOTO (POAHOTO) s3blKa M
SI3BIKA XUMUH.
Dopmynuposams BBIBOJBI 1O Pe3ylbTaTaM
IIPOBEIEHHOI0 HKCIIEPUMEHTA.
Onpeoensamp (MCX0As U3 y4eOHOU 3a7aun)
HE00X0IUMOCTh UCIIOJIb30BaHUS
HAOII0ICHUS WIIH YKCIIEPUMEHTA
53 Kopposus meramios u | Kopposus ObvscHamb IOHITHE KKOPPO3USY.
CIOCOOBI 3aIIUTHI OT | ra3oBas Pasznuuamo XUMHUYECKYIO u
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Hee

(xumrueckast)
i1
AIEKTPOXUMHY
eckas. 3amura
METAJIJIOB OT
KOPPO3HUHU.
JdemoHcTpaum
u. Komnexkmus
«XUMHYECKHUE
HCTOYHHKHU
TOKay.
Pe3ynbTaTel
IUIATEIBLHOTO
IKCIIEPUMEHTA
M0 HU3YYEHHUIO
KOppO3uu
CTaJIbHBIX
H3ICIUN B
3aBHCHMOCTHU
OT  YCJIOBHM
MIPOIIECCOB

AIIEKTPOXUMHUYECKYIO KOPPO3HIO.
Hnnrocmpuposams  TpuMepaMu  TIOHSATHS
«KOPPO3US», «XUMHYECKas KOPPO3USI»,
(QNEKTPOXHUMHYCCKAS KOPPO3HUSD».
Xapaxmepusoéams  CIIOCOOBI
METAJUIOB OT KOPPO3UHU

3alIUThI

54—55

Mertajutbl B Iipupoae.
Ilonsarue o
METAJLTYPTUHA

Meraiuiel B
MIpUpPOJIE.
[TonsiTne 0
METaJITyprUH.
Yépnas 51
LBETHAas
METaJLITypIHysl.
[Iupomeramny
prus,
TUIPOMETAILTY
prus,
INEKTPOMETAI
Jyprusl.
JIoMeHHBII
porecc.
IlepepaboTka
YyryHa B
CTaJlb.
DnekTponus
pacIuIaBoB.
JdemoHcTpaum
u.
Boccranosnen
ue Meau u3
oKcHIa
meau(ll)
BOJOPOJOM.
Buneogparme
HTBI U CIaNIbI
«IIponsBoncTs

Knaccugpuyuposames QGOopMBl TIPUPOTHBIX
COE/IMHEHUH METaJUIOB.
Xapaxkmepuzoeams  0o0mue
NOJyYeHHs METaJulOB: MHpPO-,
AIIEKTPOMETAILTYPTHIO.
Konkpemusuposeams crocoObl MOTyYEeHUS
METAJIOB TPHUMEpaMH M YPaBHCHUSMH
peakIuii ¢ COCTaBIEHUEM ODJIEKTPOHHOTO
OanaHca.

Onucvieams  TOMEHHBIH
ANEKTPOTUTUIECKOE
METaIJIOB.

Pasznuuams 49€pHBIC W IIBETHBIC METAJLIBI,
YyT'yH U CTaJb

CIIOCOOBI
TUAPO- U

mpouecc
NOJy4EeHUe
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0 4YyryHa "
CTaJIN».

Buneodparme
HTBL U CIalabl
«3nemua w3
yyryHa u
CTaIn».

Buneodparme
HTBI U CIalabI
«IIpousBonacTs
0 ATFOMUHUS

56

O0001IeHYE 3HAHUM
o teme «MeTajuibl»

Ypok-
YIPA)KHEHUE C
HCIIOJIb30BaHU
e
CaMOCTOATEIb
HOH paboThI
1o
BBIITOJIHEHUIO
IIPOBEPOUHBIX
TECTOB,
3aaHul U
YIpPaXHEHUI

IIposooums OLIEHKY COOCTBEHHBIX
JOCTHKEHUI B YCBOCHUH TEMBI.
Koppexmuposamb ~ cBoM  3HaHUS B
COOTBETCTBUU c TUTAHUPYEMBIM
PE3YJIbTaTOM.

Ionyuams xumMudeckyro uUHGOpMaLUU U3
Pa3IMYHBIX HCTOYHUKOB.

Ilpeocmasnsams WHGOPMALIMIO IO TEME
«MeTamel» B BHAE TaOJHI, CXEM,
OTMOPHOTO0 KOHCIEKTa, B TOM YHCIE C
npumMenenuneM cpeacts UKT

57

Konmponvnas pabom 3 o teme «MeTasbi»

XuMusi 1 oOKpykamwmas cpeaa (2 1)

58

XUMHYECKUHA COCTAB
IJIaHETHI 3eMIIA

Crpoenue
3emuu:  sApO,
MaHTUS,
3eMHas  Kopa,
nutocdepa,
ruapocdepa,
aTMocdepa.
XUMUYECKUI
cocTaB 3eMIIH.
I'opHbIie
TTOPO/IBI.
MuHepansl.
Pynpr.
[Tone3nsie
HCKOTIaeMbIe.
JdemMoHcTpanu
U.
Buneogparme
HTBI U CJIANIBI
«CtpoeHue
Jemimm u  eé
XUMHYECKHUMN
COCTaB».
Konnexuus
MUHEpAJIOB U
TOPHBIX

Hnmezpuposamu CBEICHUS o
¢usnueckoil reorpaduu B 3HAHUA O
XUMHYECKON OpTraHU3aIiH TUTaHETHI.
Xapakmepuszoeamb XUMHYECKUH COCTaB
re0JIOTHYECKUX 000I04eK 3eMIIH.
Pasnuuams MuHEpansl 1 TOPHbIE TOPOJIbI
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MopoJ.
Konnexkmus
«Pynsl
MECTAJIJIOB.
JlaGoparopu
plii ombIT. 45.
N3yuenue
rpaHuTa

59

OxpaHa okpy:Karouiei
Cpebl OT
XUMHYECKOT0
3arpsi3HEHUS

HUcrounuku
XHMUYECKOr0o
3arps3HEHUs
OKpY>Karolen
Cpenbl.
I'moOanbHbIE
JKOJIOTHYECKHU
€ TMpoOIEMBI:
HapylIeHHe
OHOTreoXUMHUYe
CKHUX
KPYrOBOPOTOB
XAMUYECKHUX
DJICMCHTOB,
MOTEIJICHHUE
KJIuMara,
KHCIIOTHBIC
JTOXKIA W Jp.
O30HOBBIC
JIBIPBIL.
MexayHaponH
oe
COTPYAHUYECT
BO B 00yacTH
OXpaHbI
OKpY>Karoleu
cpenbl oT
XHMUYECKOr0
3arps3HEHUsL.
«3enénas
XAMUSI.
JdemoHcTpaum
H.
Buneodparme
HTBL U CIalabl
«I"mobanpHEBIE
DKOJIOTHYCCKHU
e TpoOIeMbl
YeJIOBCUYSCTBA
»

Xapakmepuzosambv HCTOYHUKHU
XMMHUYECKOTO 3arpsi3HEHUs OKpYKarolen
Cpepbl.

Onucvieams TI00AJIBHBIE SKOJIOTHUECKHE
npoOJeMbl, CBSI3aHHbIE C XUMHUYECKUM
3arpsi3HEHUEM.

IIpeonazams yTH MUHHMHU3ALUU
BOSI[CﬁCTBI/I?I XUMHUYCCKOI'0 3arpsA3HCHUA
Ha OKPYKAIOLIYIO CPELy.

IIpusooums TpUMEPHl MEKAYHAPOIHOTO
COTpyAHHYECTBAa B 00JacTH  OXpaHbl
OKpY’KalIllel cpeasl OT XMMHYECKOTO
3arps3HEHUs

O0001meHne 3HAHMI 110 XUMHUHM 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroToBKa K OCHOBHOMY rocyaapcTrBeHHOMY dk3ameny (OI'9) (3 v)
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60

BemecrtBa
XUMHYECKUE PEAKIIUU

Crpoenue
aToma
XUMHUYECKOTO
JJeMeHTa B
COOTBETCTBUU
C MOJIOKEHUEM
3TOTO
JJeMeHTa B
MIEPUOIUYECKO
U cUCTEME.
Crpoenue
BEILIECTBA:
XUMUYECKas
CBSI3b u
KPUCTAJLIINYEC
KUE PELICTKH.
3aBUCUMOCTh
CBOICTB
00pa3oBaHHBIX
3J€MEHTaMU
MIPOCTBIX
BEILIECTB
(MeTamos,
HEMETAIOB,
6J1arOpOIHBIX
ra3oB) oT
MOJIOKEHUS
JJIEMEHTOB B
MIEPUOINYECKO
U cuCTEME.
Knaccudukan
us
HEOPraHu4yecK
WX  BEIIECTB.
[Ipencrasuren
u pa3HBIX
KJIacCOB
HEOPTraHUYEeCK
UX BELIECTB
[Ipu3nakn wu
YCIJIOBHS
MPOTEKAHUS
XUMHUYECKUX
peaKuuid.
Tumnonorus
XUMUYECKHUX
peakuuii o
pa3InYHbIM
OCHOBaHUSIM.
Peaknuu
HOHHOTO

Ilpeocmasname wHOOPMALIMIO 10 TEME
«Ilepuoanyeckuii 3aKOH U EPUOANUECKAS
cuctema JI. M. MeHnneneeBa B cBeTe
TEOpUU CTPOCHHUS aTOMay» B BHUC TaOIUII,
CXEM, OIMIOPHOTO KOHCIIEKTa, B TOM YHUCJIE C
npumeHenueM cpeacts UKT.

Buvinonnamu TecToBbIE 3aJaHUSA 110 TEME.
Ilpeocmasnsame wWHOOPMALIUIO TIO TEME
«Buapl XMMHMYECKON CBSI3W UM THUIIBI
KPUCTAJUIMYECKUX peETOK. B3auMocss3b
CTPOCHHSI U CBOICTB BEIIECTB» B BUJE
Ta0JINII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMenenueM cpencts UKT
Ilpeocmasnsime WHOOPMALIUIO TIO TEME
«Knaccupukanuss XUMHUYECKHX peakiui
[0 pa3IMYHBIM TPU3HAKaM» B BHJIE
TabJIUII, CXeM, OTIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npumenenneM cpeacts UKT.
Buvinonnamu TecToBble 3aJaHUSA 110 TEME.
Xapaxmepuszoeambo OKHCJIMTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU, OKHCIIUTEIh
Y BOCCTAaHOBUTEIIb.

Omauyams OKHCIIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIUUA OT PEAKLIMI
oOMeHa.

3anuceieamv ypaBHEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKLHUNA C MOMOIIBIO
MeTOo/1a SJIEKTPOHHOTO OanaHca
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oOMeHa.
OxkucnurenbH
o-
BOCCTaHOBUTE
JIbHBIE
peakuuu
61 OcHOBBI Xumudeckue | Xapaxkmepuzosams 00mue, 0COOCHHBIC U
HEOpPraHUYeCKOn CBOICTBa WHAMBUAYalIlbHbIE  CBOMCTBa  KHCIIOT,
XUMHUU IIPOCTBIX OCHOBaHMM M COJEHd B CBETE TEOPUU
BEIIECTB. AIIEKTPOJIUTUYECKON JUCCOITUAIIIH.
XapakTtepHble | Apeymenmuposams BO3MOHOCTh
XUMHYECKHE MPOTEKaHUS XUMHUYECKUX peakluii B
CBOICTBa pacTBopax 3JEKTPOJIUTAX HCXOId U3
coneo0pa3yl0 | yCIOBHUH.
IMX OKCHIOB, | Knaccugpuyuposams HEOpraHUYeCcKue
THAPOKCHIOB | BEIIECTBA IO COCTaBY M CBOWMCTBAM.
(ocHOBaHMi, Ilpueooums npuUMepbl NPEACTaBUTENECH
KHCIIOPOJICO/IE | KOHKPETHBIX KJIACCOB u rpynmn
prKammx HEOpPraHUYECKUX BEIIECTB
KHUCIIOT u
aM(pOTEepHBIX
THUAPOKCHUIOB),
coJIer
62 Koumponvnas Buinonnams  TecTl M yIpaKHEHUS,
paboma 4 (uToroBast peuiams 3aJ]a4H 110 TEME.
10 KypCy OCHOBHOM IIposooumy OLIEHKY COOCTBEHHBIX
IIKOJIBI) JOCTH)KEHUH B YCBOSHHH TEMBI.
Koppexmuposamb ~ cBOM  3HaHHSA B
COOTBETCTBUU c TUTAHUPYEMBIM

pe3yiabTaTOM
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IosscHUTEHLHAA 3AIIUCKA

Pabouas mporpamma Kypca XHUMHH ISl OCHOBHOW IIKOJIBI pa3paboTaHa B COOTBETCTBHH C
®denepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM 00IIero oOpa3oBanus. B Helt
TaK)K€ YUUTBHIBAIOTCSI OCHOBHBIE HJeU U MojoxkeHus: [Iporpammel pazButus u GopMUpOBaHUS
YHHUBEPCATbHBIX YUEOHBIX JEHCTBHI JIsi OCHOBHOI'O OOIIETr0 00pa3oBaHusl.

B cooTBercTBUM C 3TUMHU JOKYMEHTaMH OOydYaroIIuecs JOJDKHBI OBJIAJETh NMpUEMaMH,
CBSI3aHHBIMU C ONpEJEJICHUEM IMOHSATUN: OrPAaHUYMBATH MX, OMUCHIBATh, XapaKTE€PU30BaATH U
CpaBHHMBaTh. TaKk KaK XMMHsI — HayKa dKCIEpPUMEHTaIbHas, 00ydYaroluecs JOHKHBI OBIAJIETh
TaKUMH TIO3HABaTENIbHBIMH  y4e€OHBIMU JCWCTBUSIMM, KaK OKCIIEPHUMEHT, HaOJII0JCHHE,
W3MEpPEHHEe, OMHCaHUe, MOJCIMPOBAaHWE, TUIIOTE3a, BBIBOJ. B mporecce u3ydeHus Kypca y
00ydJaroumxcsi MpoJOJDKAIOT  (OPMHUPOBATHCS  YMEHHSI CTaBUTh BOMNPOCHI, OOBSCHATH,
KJIacCU(UIIUPOBaTh, CpPaBHUBATH, OMPEIENATh HWCTOYHUKU HUHGDOpPMaLUU, TONyd4yaTb U
aHAIM3UPOBaTh €€, TOTOBUTh HWH(GOPMALMOHHBIA MPOIYKT, IMPE3EHTOBaTh €ro M BECTU
nuckyccuto. CrenoBaTesibHO, ACSTEIHHOCTHBIA MOAXOJ B H3YYCHHUH XHUMHH CIOCOOCTBYIOT
JIOCTH>KCHHIO JTMYHOCTHBIX, MPEAMETHBIX U METANPEIMETHBIX 00pa30BaTENbHBIX PE3YIbTaTOB.

B ocHOBY Kypca MOJI0KEHBI CIIEYIONINE HACH:

® MaTepHAIbHOE €UHCTBO M B3aMMOCBSI3b OOBEKTOB U SIBJICHUN MTPUPO/IBI;

e Beaymias poJib TEOPETHUECKUX 3HAHUN i1 OOBACHEHHS | IMPOTHO3UPOBAHUS
XUMHUYECKHX SBIICHUH, OIICHKU MX MPAKTHUYECKON 3HAYHMMOCTH;

® B3aNMOCBSI3b KAYECTBEHHONW M KOJIMYECTBEHHOM CTOPOH XHUMHUUYECKHX OOBEKTOB
MaTepuaIbHOTO MUPA;

® Dpa3BUTHE XMMHUYECKOW HAYKHU U MPOU3BOJICTBO XUMHUYECKUX BEIIECTB U MAaTEPHUAIIOB
JUTSL YAOBIIETBOPEHUS] HACYIIHBIX TMOTpeOHOCTEW YelnoBeka W OOIIecTBa, pelleHus
TII00aNBHBIX IPOOJIEM COBPEMEHHOCTH;

® TEHETHYECKas CBA3b MEXIY BEIIECTBAMM.

OTH uAeu pealn3ylTcs B Kypce€ XUMHUU OCHOBHOM IIKOJBI NYTEM JOCTUXKEHUS
CIEAYIONIUX LeJIei:

* Qopmuposanue y yIaluxcss XUMUIECKON KapTHHBI MUPA, KaK OPraHUYECKOW YacTH €ro
LEJIOCTHON €CTECTBEHHO-HAYUYHON KApTUHBI.

* Pazeumue  TO3HABaTENbHBIX  HMHTEPECOB, HHTEIUIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH ydJaluxcsi B Mpollecce M3y4eHHs HWMU XHMHUYECKOM Hayku M e€ BKJIana B
COBPEMEHHBIN HAyYHO-TEXHMYECKHH Tmporpecc; (GOpPMHPOBAHHE BAKHEHIIMX JIOTHYECKUX

omepanuil MbBIIUICHUST (aHAIW3, CHHTE3, 0000IIeHWEe, KOHKPETHU3alus, CpaBHCHHE U [Ip.) B
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MPOLECCE MO3HAHUSI CUCTEMBI BAKHEUIIMX MOHATUN, 3aKOHOB U TEOPUM O COCTABE, CTPOCHUU U
CBOICTBaX XUMHYECKUX BEIIECTB.

* Bocnumanue yoexxaEHHOCTH B TOM, YTO IPUMEHEHHUE MMOJYyYECHHBIX 3HAHUK U YMEHUH T10
XUMHUHU SIBIIIETCA OOBEKTHMBHON HEOOXOIUMOCTBIO Ui O€30MacHOi paboThl C BEIIECTBAMH U
MaTepuaiaMu B ObITY M Ha TPOU3BOJICTBE.

» [Ipoekmuposanue u peanuzayus  BBITYCKHUKAaMM OCHOBHOM  INKOJbI  JUYHOU
00pa3oBaTeNbHOW TPAaeKTOpUHU: BBIOOP Tmpoduias o0O0ydeHHUs B CTaplield IIKOJIC WA
PoeCCHOHATBHOTO 00Pa30BaTEIFHOTO YUPEIKICHHUS.

* Osraoenue KIIHOYe8bIMU KOMNemeHyusimu: y4eOHO-TI03HABATEIbHBIMH,

I/IH(l)OpMaLII/IOHHI)IMI/I, HEHHOCTHO-CMBICJIOBBIMU, KOMMYHHUKAaTUBHBIMU.
MeTtoauveckue 0COOCHHOCTH NMPENOJABAHUSA Kypca XUMHUHU

[Ipenyaraemplii Kypc OTIMYaeTcsl OT JOPYTrUX KYpCOB XHMHMH JJii OCHOBHOM ILIKOJIBI,
BKIIIOUEHHBIX B DelepalibHbIl TepeyeHb Y4YEOHUKOB, HAIMUYUEM BANCHLIX MEemOOUUeCKUX
ocobennocmell.

1. Conep:xanue m MeToAbl M3yYeHHs MpeAIaraeMoro Kypca XMMHMHU ISl OCHOBHOM
IIKOJIbI  OTBEYAKT CTPYKTYPHO-/AeSAITeIbHOCTHOMY moaxoay. OnHu pa3paboTaHbl B
COOTBETCTBUU C TEOPHEH MOITAmHOro (HOPMHUPOBAHMSI YMCTBEHHBIX ICHCTBUIA, MPENI0OKEHHON
OTEYECTBEHHBIM TicuxosoroM I1. . ['anbnepuHbiM, B KOTOPOH BBIAETSAETCS HECKOJIBKO ITAIOB.

Oman co30aHus OpuUeHMUpPOBOUHOU OCHO8bL npeocmoswell Odesmenviocmu (OO/).
VYyamuecss mony4aroT WHGOPMAIMIO O LEIH MPEACTOAINIeH IesITeNbHOCTH M e€ TpeaMmeTe,
Y3HAIOT, KaKk M B KakOM IOCIEJOBATEJIbHOCTH OHHM JIOJKHBI BBINOJIHATH OPUEHTALMOHHBIE,
WCIIOJTHUTEIIbCKUE U KOHTPOJIbHBIEC ICHCTBHUS.

Bce nmupmakTmdeckue eaWHUIBI yYE€OHBIX KHUT MiId /—9 KIaccOB HAYMHAKOTCS C
MOCTaHOBKH 00pa30BaTeNbHON MPOOJIEMBI, KOTOpas peliaeTcs B Mpoliecce u3yueHus maparpada
Ha OCHOBE MMCHHO JEATCILHOCTHOIO HOAX0 A,

B 9 xnacce npu n3ydennn xumuu diemMeHTOB B kadectBe OO/l BpicTymaeT oOmuid TuiaH
XapaKTePUCTUKHA METAIIJIOB, HEMETAJIJIOB M TIEPEXOHBIX DJIEMEHTOB.

Oman ¢hopmuposanus mamepuanvroi desmenvHocmuy. Ydaliuecs BBIMOTHSIIOT JACWCTBUS
BO BHemIHEH ¢opMe, CTAaTKMUBasAChb C CaMUMHU TpEAMETaMH WM MOJAENSMHU: BBIICISIOT
MOJIOKUTEIPHOE M OTPUIATEIIbHOE 3HAaY€HHWE KOHKPETHOTO XHUMHYECKOTO BEIIECTBA WIIA
peaknmu B cdepe YeIOBEUECKOW MACSITENIPHOCTH WJIM B OKPYKAIOIIEM MHPE; OIMPEACISIIOT
XapakTepHble TMPU3HAKKM COCTAaBa WJIM CBOWCTB BaXKHEWILIKMX KJIACCOB HEOPTraHUYECKHUX

COGI[PIHGHPIﬁ; CaMOCTOATCIIBHO XapPaKTCPU3YIOT KOHKPCTHBIC XUMHWYCCKUC 3JICMCHTBI; IIPOBOIAT
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nabopaToOpHbIe M MpPAaKTUYECKHUe padOThl; TOTOBAT COOOLICHHS M MPE3EHTALUU; OCYIIECTBIISIOT
MPOCKTHYIO I€ATEIILHOCTh IO BEIOPAaHHOW TeMaTHKE.

Oman enewnell peuu. JIGUCTBUSA ydalUXcs BepOANTM3YIOTCS B YCTHOW WJIM MUChbMEHHOMN
peud, OHM MPOroOBapUBAIOTCS M ycBauBalTCA B 0000méHHON Qopme. Tak, ygammecs
O3BYYHMBAIOT, KaKyl0 HHQOPMALUI0 HECET XHWMHUYECKash CHMBOJIMKA: XHUMHYECKHE 3HAKH,
XUMHYecKre (OpMyabl M YpaBHEHHS XUMHUYECKOW peakUuu, cuMBoiuKa Ilepuomgmueckoit
cucreMbl xumuueckux 3nemeHToB 1. . Meneneena.

Oman enympenneti peuu. BepbanbHOe ocBOoeHUE JeicTBUs Mpo cels, MpOoroBapUBaHUE
omepauuii mpo cebs, O0e3 BHemHeW peun. JleWcTBHE peaylupyeTcs, Hampumep, IOcCIie
IPOBEAEHHOTO YYMTEJIEM HWHCTPYKTaka Iepel NPaKTUYEeCKOW WM JiabopaTopHOW paboToi
YUYEHHK JIOJDKEH MPOTrOBOPUTH €ro Mpo ceds, 0CO3HATh €ro, BHYTPEHHE COIVIACUTHCS C HUM HIIH
BBISICHUTh HETIOHSTHBIE MOMEHTBI; TO K€ MPOUCXOJUT MPHU PeQIIEKCUU JIMUHBIX JOCTHXKEHUH U
BbIpa0OTKE IUIaHA TMOBBINEHUA HX YpoBHA. OcoOyi0 BaXXHOCTb 3TOT JTall MUIPaeT Ipu
BBIMIOJIHEHUH YYEHUYECKOTO HCCIIEI0BATENbCKOTO IIPOEKTA.

Humepuopusayus Oeticmeus. JIeWCTBUE CTAaHOBUTCS BHYTPEHHUM IPOLECCOM, aKTOM
MBICIIY, JIEHCTBUEM B yME. YUEHHUK IEpel BBIIOJHEHHMEM XUMHUYECKOIO JKCIIEpUMEHTA WIIU
pemieHus pacuy€THOM 3agaun 1Mo ¢GopMylaM U YpPaBHEHHUSM MBICIIEHHO TPEICTABISAET
MOCJIEI0BATENbHOCTh CBOMX JEUCTBUI MO peain3aliy BbIpa0OTAHHOTO MJIaHa.

2. Teopernyeckue MoJIOKEHUSI Kypca XMMHH OCHOBHOIH IIKOJIbI PACKPBLIBAIOTCH HA
OCHOBE IIHPOKOr0 HCHOJB30BAHMS B O0y4YeHHM XHMHYECKOI0 JKCIIepHMEHTa
(71a00paTOPHBIX OMBITOB M MPAKTUYECKUX padOT), B TOM YHUCIEC U MPOBOJUMOIO B JOMAITHHX
YCIIOBUSIX, @ TAKXKE IEMOHCTPALMOHHOTO SKCIIEPUMEHTA, KOTOPBIi MOKAa3bIBAET YUYUTED.

3. PazButue nH(POPMANMOHHO-KOMMYHHKATHBHOI KOMIETEHTHOCTH O0YYaIOLIUXCS:
oOpalieHHe K  pa3IMYHbIM  HMCTOYHUKAM  XMUMHYeCKOH  HMH(pOpMAalMH, MOJATOTOBKY
MH(OPMALIMOHHOTO MPOAYKTAa U €0 Mpe3eHTAallHsl, YMEHHUE BECTH JAUCKYCCUIO, OTCTauBaTh CBOIO
TOYKY 3pEHHUSI U KOPPEKTHpPOBaTh MO3MIMIO HAa OCHOBE aHalIM3a apryMEHTOB Y4YaCTHUKOB
JUCKYCCHH.

4. MeranpeaMeTHbIIl XapakTep co/iep:KaHUsl y4eOHOro MaTepHaJa: peaau3alys
CBs3€ ¢ MmpeMeTaMu He TOJbKO €CTECTBEHHO-HAYYHOI'O IIUKJIA, HO U C UCTOPHUEH, TUTepaTypoi,
MHPOBOU XYHA0KECTBEHHOUN KYJIbTYpPOU.

5. IIpakTHKO-OPHEHTHPOBAHHAS 3HAYHMOCTH OTOOPA Y4eOHOrO COAEPKAHMUS: CBS3b
U3y4yaeMoro Marepuana ¢ JKU3HbIO, (OPMHPOBAHUE OSKOJOTUYECKOM TI'PaMOTHOCTH TIpU

O6paH_[CHI/II/I C XHMHYCCKMMHU BCIICCTBAMH, Mar€puajlaMd H IpoucccaMu, OTBEYAOIIHUMU
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TpeOOBaHUSAM TpPaBUJI TEXHUKH Oe30macHOCTH Tpu paboTe B XUMHUYECKOM KaOWHeTe
(;maboparopun) U TOBCETHEBHOM JKU3HHU.

6. JlocTmiKeHMsi NpeIMETHBIX, MeTAaNnpeIMeTHBIX M JIMYHOCTHBIX Ppe3yJbTaTOB
HOCPEICTBOM CTPYKTYPHUPOBAHHUS 33/1aHHI TI0 COOTBETCTBYIOIIUM PYOpPHKaM:
«[IpoBepbTe CBOM 3HAHUY,
«IIpuMeHuTE CBOM 3HAHUAY,
«Mcronp3yiiTe TOMOTHUTENBHYIO HH)OPMALIUIO;

«BpIpa3uTe cBOE MHEHUE.

O01mas xapakrepucTHKa y4e0HOro nmpeamera

IIpennaraemas pabovas nporpamma o XMMUHU PAacKpBIBAeT BKJIAJ y4eOHOTO MpeaMeTa B JOCTHKEHUE Iieneit
OCHOBHOT'O 00111er0 00pa30BaHus U OIpeNeNsieT BaKHEHIINE CoIepKaTeNIbHbIC JIMHUN TIPEeIMeTa:

e  «Bewecmeoy — B3aMMOCBS3b COCTaBa, CTPOEHHSA, CBOMCTB, MONY4YEHUS W IPUMEHEHUS BELIECTB U
MAaTepHaJoB;

o  «Xumuyeckasa peaxyus» — 3aKOHOMEPHOCTH NMPOTEKAHUS M YHNPABICHUS MPOLECCAMHU MOITY4YEHUS U
IIPEBPAILCHUS BEIIECTB;

° «Xumuyeckuii A3v1K» — ONEPUPOBAHHE CHCTEMON BaXKHEMIIUX XUMUYECKUX TOHSATHH, BiIajeHUE
XUMHYECKOH HOMEHKJIATYPOH M CUMBOJIHMKOH (XUMUYECKUMHU 3HAKaMH, (JOpMyJIaMU M yPaBHEHUSIMN);

o  «Xumus u OtcusHvy — COONIIOJICHHE MPaBWI XHUMHYECKOH O€30MacHOCTH MpHU OOpalieHHH C
BEIIECTBAMM, MaTepuallaMM M XMMHYECKMMH NpOleccaMH B IIOBCEIHEBHOM JKM3HM U Ha
MPOU3BOJICTBE.

Kypc opueHTHpoBaH Ha 0CBOEHHE 00YUarOUIMMHUCS OCHOB HEOPTaHMYECKOH XUMHHU U KPaTKoe 3HAKOMCTBO C
HEKOTOPBIMH TIOHATHAMH M OOBEKTaAMH OpraHWYecKod xuMuu. B conepkartenpHOW smHMM «Bewecmeo»
packpbIBaeTCs y4eHUE O CTPOSHUM aTOMa M BEIECTBA, COCTAaBe M KJIACCH(DUKAIIMU XUMUYECKUX BELIECTB.

B copepxarenbHOM nMHUU «Xumuueckas peaxyusy» PACKPbIBACTCS YYEHHE O XMMMUYECKUX IIpoLeccax:
KHaCCI/ICbI/IKaL{HS{ XUMHYCCKUX peaKuHﬁ U 3aKOHOMEPHOCTH HX MNPOTCKaHUA, KAYC€CTBECHHAA U KOJIUYCCTBCHHAA
CTOPOHBI XUMUYECKUX TPOIIECCOB (PACUETHI IO XUMHUIECKUM (POPMYIIaM U YpPaBHEHUSIM XUMHICCKHUX PEaKInii).

B conepxaTtenbHON JIMHUN «Xumuueckuu A361k» GOPMHUPYIOTCS yMEHHs y4alluXcs Ha3bIBaTh BEIECTBA I10
(dopmynaM U cocTaBiIATh (OPMYIIBI 110 UX HA3BAaHWSM, 3aIMCHIBATh YPAaBHEHUS PEAKLUH M XapaKTepH30BaTb HX,
packpbIBaTh MH(POPMAIHMIO, KOTOPYIO HECET XUMHYECKasi CHMBOJIMKA, B TOM YHWCJIE BBIPAKEHHAS W B TaOIMYHOU
(dopme (nmeproanueckas cucteMa xummudeckux anementos Jl. M. MenneneeBa, Tabiuna pacTBOPUMOCTH BEIIECTB B
BO}IC); HCIO0JIB30BaTh CUCTEMY XUMHYCCKUX MOHATUH JJIA OIIMCAHHUS XUMHYCCKUX 00BEKTOB (3HeMeHTOB, BCIICCTB,
MaTepHaJIOB U MPOIECCOB). B conepxaTenbHON THHUN «XUMuUs U H#CU3Hb» PACKPHIBAIOTCS JIOTHYECKUE CBA3H MEXKILY
CBOWMCTBaMH, IPUMEHEHHEM, MOJTYICHUEM BEUIECTB B JIAOOPATOPHBIX YCIOBUAX W HA MPOU3BOJICTBE; (hopMupyercs
KyJIbTypa O€30IacHOTO M SKOJOTMYECKM TIpaMOTHOrO OOpamieHusi ¢ XUMHUYECKUMH OOBeKTamu. B Kypce
3HAYUTENbHAsI POJIb OTBOJUTCS XMMUYECKOMY SKCIEPHMEHTY: TIPOBEICHHIO MPAKTHYECKUX PadOT M J1a00paTOPHBIX
OIBITOB, (PMKCALIMHU M AHAJM3Y UX PE3YJIbTATOB, COOIIOJCHUIO HOPM M NpaBHil 0€30MacHON PadOTHl B XUMHYECKOM
kabuHere (Jaboparopum).Peanuzanust nporpaMmsl Kypca B Iporecce 0o0y4eHUs! ITO3BOJIUT O0YyYalOIMMCS TOHATh
pOJb U 3HAYEHUE XHUMUH CPEIH JPYTHX HAyK O IPUPOJE, T. €. PACKPBITh BKJIAJ XUMHH B (DOPMHUPOBAHUE LIEIOCTHOMN

€CTECTBEHHO-HAyJYHOU KapTHHBI MHpa.
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MecTo npeamera B y4eOHOM IJIaHe

CDe)IepaﬂLHLIfI FocyllapCTBeHHbIﬁ OGpa?,OBaTeJ'ILHLIfI CTaHAapT NMpeaycMaTpuBacT U3y4€HUEC Kypca XUMHUU B
OCHOBHOM IIKOJIC KaK COCTaBHOM 4acTH HpeHMeTHOﬁ obnactu «ECTeCTBeHHO-Hay‘-IHLIe npeaAMEThD.

Kypc paccunran Ha o0s3aTenpHOE M3ydeHHE npeMera B 00péMe 136 yaeOHbIX yacoB 1o 2 yaca B HEZIEIIO B

8—9 xmmaccax. Kpome 3toro, mpexycMmarpuBaeTcs H3y4eHHE XUMHHN C 7 Kilacca B 00béMe 35 yueOHbIX yacoB 1o 1
Yacy B HEJETIIO.

[IpemmaraeMslif Kypc XOTS W HOCHUT OOMICKYJIBTYPHBIA XapaKTep W HE CTABUT 3a1ady MpodeccHoHANBHOM
MOATOTOBKU O00Y4YaIOIINXCs, TEM HE MEHEe ITO3BOJISICT UM ONPE/IENIUTHCS C BHIOOPOM Npoduiist 00y4eHHs B cTapiiei
IIKOJIE.

JIuuHOCTHBIE, MeTanIpeIMeTHbIE U MPeAMeTHbIE Pe3yJIbTaThl 0CBOEHHS Kypca XUMHUHU

ITo 3aBepieHMIO Kypca XMMHUH Ha 3Tarie OCHOBHOTO O0LIEero 00pa3oBaHusl BBITYCKHUKH OCHOBHOM IIIKOJIBI JOJKHBI
OBIIAJIETh CIEIYIOMINMH PE3yJIbTaTaMu:

1. JInyHOCTHBIE Pe3yabTaThI:

1) ocosnanue cBoeil 3THUYECKOW MPUHAMICIKHOCTH, 3HAHHE UCTOPUHM XMMHH U BKJIAJA POCCHHCKONH XUMHUYECKOM
HayKH{ B MHPOBYIO XHUMHIO;

2) ¢ghopmuposanue OTBETCTBEHHOTO OTHOUICHHS K TIO3HAHHMIO XUMHH, TOTOBHOCTH H CIIOCOOHOCTH YYAI[UXCSA K
CaMOpa3BUTHIO U CaMOOOPA30BaHHI0 HAa OCHOBE H3Y4YCHHBIX (DaKTOB, 3aKOHOB M TEOPHUH XMMHH; OCO3HAHHOTO
BBIOOpA M MOCTPOCHUE MHIUBUIYATIHLHON 00pa30BaTeIbHOI TPAaeKTOPHH;

3) ¢opmuposanue 1ETOCTHOI €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, HEOTHEMJIEMOH 4YacTbIO KOTOPOIl SIBISETCS
XUMHUYECKas KapTHHA MUPA;

4) osnadenue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM YPOBHIO Pa3sBHTHs HayKd M OOIICCTBEHHOH NMPAaKTUKH, B
TOM YHCIIE U XUMUYECKUM;

5) ocsoenue conmansHbIX HOPM, MPABHJI MOBEACHHUS, posieil U (OpM CONHANBHON KU3HH B COIMYME, MPHPOJIE U
YaCTHOW )KU3HHU Ha OCHOBE 9KOJIOTMYECKON KYJIBTYphl M 0€3011aCHOT0 00pallieHHs C BEIIECTBAMH U MaTepHalaMH;

6) ¢opmuposanue KOMMYHUKATHBHON KOMITIETEHTHOCTH B OOIICHHH CO CBEPCTHHKAMH W B3POCIBIMH B MpOIECCE
o0Opa3oBaTenbHON, OOIIECTBEHHO TMOJIE3HOW, y4eOHO-HCCIIEAOBATENLCKOW, TBOPUECKOW W JAPYTUX BHIOB
JeSITEIIbHOCTH, CBA3aHHBIX C XUMHEH.

2. MeranpeaMeTHbIe Pe3yJIbTATHI:

1) onpedenenue neneit cOGCTBEHHOr0 00yYeHHs, TOCTAHOBKA U (POPMYIUPOBaHUE AJst ceOsl HOBBIX 337134,

2) naanupoganue TyTell NOCTHXKEHHUS KENAaeMOro pesynbTaTa OOy4eHHS XHMHH KaK TEOPETHYECKOro, TaK H
HKCHEPUMEHTAIBLHOTO XapaKTepa;

3) coomnecenue cBOMX NEHCTBHII C IUITAHUPYEMBIME PE3YIIbTATAMH, OCYIyecheNe e KOHTPOIIS CBOCH AesITeIbHOCTH
B IIpoLlecce IOCTIKEHUS pe3yibTara, onpedeienue CIOCOOOB JEHCTBUH IPH BBIIOJHEHHH JIa0OPaTOPHBIX
1 MPaKTHICCKUX pa60T B COOTBETCTBUU C IpaBUIaMU TCXHUKHU 6630HaCHOCTI/I;

4) onpedenenue UCTOYHUKOB XMUMHYECKOH MH(MOpPMALWK, MOJIyYCHHE W aHAH3 €, CO3MaHHue MH(POPMALHOHHOTO
NPOJYKTa U €ro MPe3eHTaLNs;

5) ucnonvsosanue OCHOBHBIX MHTEIUICKTYaJbHBIX ONEpAllMil: aHalM3a U CHUHTE3a, CPABHEHUS U CHCTEMATH3allHH,
00001IeHNs. U KOHKPETHU3allUH, 6blaeNeHue IPUYNHHO-CIEACTBEHHBIX CBA3€H M nocmpoeHue JOTHYECKOTO
paccyXICHUS W yMO3AKIIOUCHMS (MHIYKTHBHOTO, ACAYKTHBHOTO M IO AHAJIOTHM) HAa MaTepHale ECTECTBEHHO-

HAYYHOTO COJICPKaHWS;
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6) ymenue co3naBath, MPUMEHATH U MPEOOPA30BBIBATh 3HAKH U CHMBOJIBI, MOJCIH U CXEMBI IJISI PELICHUS YIeOHBIX
Y TT03HABATEJIbHBIX 33/1a4;

7) gopmuposanue W paszeumue KOJOTHICCKOTO MBINUICHHSI, YMEHHE NPUMEHSITH €ro B II03HABATEIIHHOM,
KOMMYHHKATHBHOM, COITHATEHON TIPAKTHKE ¥ MPOPECCHOHATHFHON OpUEHTALINH;

8) cenepuposanue uzeii u onpeneIeHUE CPSACTB, HEOOXOMUMBIX IUISL HX PEaH3aLHHL.

3. IIpenMeTHbIE pe3yJbTaThI:

1) ymenue 0603Ha4YaTh XMUMHYECKHE 3JEMCHTBHI, HA3bIBATH MX W XapaKTEPH30BaTh HAa OCHOBE IIOJIOXKCHUS B
nepuoaunueckon cucreme . . Menneneesa,

2) popmynuposanue U3yICHHBIX MOHITHIA: BEIECTBO, XUMHUYCCKHUIT SIEMEHT, aTOM, MOJICKYJIa, HOH, KATHOH, aHHOH,
MPOCTOE M CJIOKHOE BEIIECTBO, XMMUYECKAst PEaKIHsl, BUJbl XUMUYECKUX PEAKLHU U T. 11.;

3) onmpederenue mo QopmynaM COCTaBa HEOPraHMYECKUX M OPraHMYECKHX BEILICCTB, BAJICHTHOCTH aTOMOB
XMMHUYECKHX JIEMEHTOB MM CTEIICHN MX OKHCIICHUS;

4) nonumarnue VHHOPMALIH, KOTOPYIO HECYT XUMHYECKHE 3HAKH, GOPMYJIBI U YPAaBHCHHUS;

5) ymenue rknaccuguyuposeames mpocThie (METAIIBI, HEMETAIUIbI, OJAropojHbIC Ta3bl) U CIOXKHBbIE (OHHAPHBIC
COCAMHECHUSA, B TOM YUCJIC U OKCUIBI, @ TAKKC THAPOKCHUbI — KHUCJIOTHI, OCHOBAaHMUA, an)OTepHI)Ie TUAPOKCHUIABI — U
COJIN) BEIIIECTBA;

6) popmyruposanue TEPHOTUUECKOTO 3aKOHA, 00ObICHeHUe CTPYKTYPbl W HHOOPMAIMH, KOTOPYK HECET
neprondecKas cucreMa xumuuyeckux siaemeHToB [I. V. MenpeneeBa, packpvimue 3Ha4€HHS NEPHOANYECKOTO
3aKOHa;

7) ymenue Xxapakmepusoéamb CTPOCHHE BELIECTBA — BHABI XUMHYECKUX CBA3CH M THIBI KPHCTAIMYECKHX
PEETOK;

8) onucanue ctpoeHUs] aTOMOB XUMHUYECKUX DIIEMEHTOB C TOPAAKOBbIME HOMepamu 1—20 u 26, omo6padicenue ux
C MOMOIIBIO CXEM;

9) cocmasaenue HOPMyIT OKCHIOB XUMHUIECKHUX JIEMEHTOB U COOTBETCTBYIOIINX MM THAPOKCHIOB;

10) ranucanue CTpyKTYpHBIX (HOPMYIT MOJIEKYJIAPHBIX COETUHEHHH U (POPMYIIBHBIX €IMHHUII HOHHBIX COEAMHEHUM
TI0 BaJICHTHOCTH, CTETICHN OKUCIICHHS WJIH 3apsAy HOHOB;

11) ymenue gpopmynuposams OCHOBHBIC 3aKOHBI XUMHUH: ITOCTOSIHCTBA COCTaBa BEILECTB MOJEKYJSIPHOIO CTPOCHHS,
COXPaHEHHMsI MACCHI BEIIECTB, 3aKOH ABOTaJIpo;

12) ymenue gpopmyauposams OCHOBHBIE MONOKEHHS ATOMHO-MOJICKYJIIPHOTO YYCHHS M TEOPHHU JIEKTPOIUTUYECKON
JIICCOLHAIIH;

13) onpedenenue MpU3HAKOB, YCIOBUH MPOTEKAHKS M TIPEKPAIICHUS XUMUICCKUX PEaKIIHIA;

14) cocmasgienue MONEKYISPHBIX YPABHCHHM XUMHYECKHAX PEAKIMi, MOATBEPKIAIONMIMX OOMIME XUMHYECKHE
CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHMYCCKUX BCUICCTB U OTPAXKAOMIUX CBA3HN MEXIY KiIacCaMU COCﬂHHeHHﬁ;

15) cocmaenenue ypaBHeHH# peakiuil ¢ ydacTHeM dJIEKTPOIUTOB TAKKE B HOHHOI hopme;

16) onpedenenue Mo XUMUYECKUM YPAaBHEHHUAM NPHHAIUISKHOCTH PEaKUHil K ONpeaeIEHHOMY TUITY WK BULY;

17) cocmasnenue ypaBHEHHI! OKHCIUTELHO-BOCCTAHOBUTENBHBIX PEAKLHMH C MOMOIIBI METOJa SIICKTPOHHOrO
OayaHca;

18) npumenenue OHATHI «OKHUCIICHHE» U «BOCCTAHOBIICHHE) ISl XaPAKTEPUCTHKH XHMHUYCCKUX CBOWCTB BEIIIECTB;
19) onpedenenue ¢ TOMOIIBIO KAYECTBEHHBIX PEAKLUM XIOPHI-, Cyib(ar- u KapOOHAT-aHHOHOB M KaTHOHA
aMMOHHS B PaCTBOPE;

20) o6wsicHeHue BINSHUS PA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XUMHYCCKHUX PEaKLHii;
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21) ymenue xapaxkmepuzoéamv TOJOKCHHE METAIOB U HEMETAIUIOB B MEPHOTMYESCKON CHCTEME DIIEMEHTOB,
CTPOEHHE MX aTOMOB M KPHUCTAJIOB, 001ne Gu3ndeckre 1 XMMHUUECKHE CBOMCTBRA;

22) 0obwscHenue MHOTOOOPA3Hs TPOCTHIX BEIIECTB SBICHUEM AJUTOTPOIIMH C YKa3aHHEM e TPHUNH;

23) ycmanosnenue pasIMYUil THAPO-, IHPO- U DICKTPOMETALTYPIUH H WILIIOCMPUPOSAHUE STUX Pa3IHIHil
HpHMepaMH NPOMBIIUICHHBIX CIOCOOO0B ITOIYYEHHS METAJLIOB;

24) ymenue oasams o0mIyto xapakrepucTuky 3nementos |, 1, VIIA rpymm, a Takxke Bomopoaa, KHCIOpoaa, a3ora,
cepsl, Qocdopa, yriepona, KpeMHHs W OOpa30BaHHBIX HMMH IPOCTBIX BEIIECTB W BaKHEHIINX COEJAWHEHUMH
(cTpoeHue, HaXOXKAECHUE B IPUPOJIE, MOJyYeHUE, PU3NYECKUE U XMMUUECKHE CBOMCTBA, IPUMEHEHHE);

25) ymenue onucwigams KOPPO3UIO METAIUIOB U CIIOCOOBI 3aIIUTHI OT HeE;

26) ymeHue npouzeooums XUMHUYECKUE PACUEThI C UCMONIB30BaHUEM MOHATHII «MaccoBas OIS BEIIECTBA B CMECHY,
«KOJIMYECTBO BELIECTBAY, «MOJIAPHBIN 006EM» IO popMysIaM U ypaBHEHHUSM PEaKIHi;

27) onucarue CBOWCTB M IPAKTHYECKOTO 3HAYCHUS U3YUCHHBIX OPIaHHYECKHUX BELICCTB;

28) evinoanenue OOO3HAYCHHBIX B INPOTPaMME OSKCIICPUMEHTOB, pPACHO3HABAHUE HEOPTaHHYECKHX BEIIESCTB II0
COOTBETCTBYIOIMM IIPU3HAKAM;

29) cobniodenue npaBui 6e30MaCHON pabOThl B XUMHUYECKOM KaOuHeTe (J1abopaTopun).
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Conepxanue Kypca XuMHUH

8 KIIACC

HauajabHble NOHATHSA U 3aKOHbI XUMHH

Tena m BemectBa. CBoMCTBa BeIIECTB. DTAJOHHBbIE (DU3MUYECKHE CBOWCTBA BELIECTB. MaTepuanbsl H
MarepuanoBeaeHue. Poib XuMHUK B JKU3HHM COBpEMEHHOro oduiecTBa. OTHOIIEHNE 00IIecTBa K XMMUM: XxeModuins
u xemohoOous.

Metonpl m3ydenus xumud. Habmromenume. DxcnepumeHT MonenupoBanne. Moaenn MmaTepHaibHBIE U
3HAKOBBIE HJIU CUMBOJIbHBIE.

I'assl. XKunkoctu. Teépable BemecTBa. B3anMmHblE Nepexosl MEXAYy arperaTHbIMH COCTOSIHUSIMHU
BEILIECTBA: BO3rOHKA (CyOnuManus) 1 aecyOoumanusi, KOHACHCALUs U HCTIapeHUe, KPUCTAJIM3alus U IJIaBJICHHUE.

dusnueckue sBICHUA. UMCThIe BeleCTBA M CMeCH. ['OMOTeHHBIE M TeTeporeHHble cMmecu. Cmecu
razoo0pasHsle, xuakue u TBEpabie. CocoObl pasJeneHus] cMeceil: IeperoHKa, Mk JAUCTWULINUS, OTCTauBaHUE,
¢unbTpOBaHMe, KPHUCTAUIM3AalMs WM BbIapuBaHue. Xpomarorpadus. IlpumeHeHnme »3Tux crmoco0oB B
71a00paTOPHON MPAKTUKE, Ha MPOU3BOJICTBE U B OBITY.

XUMUUECKUE IEMEHTBI. ATOMBI U MOJEKYIBL. [IpocThie U COXKHBIE BEIECTBA. AJIOTPONHS HAa MPUMEpE
kucnopoaa. OCHOBHBIE MOJIOKEHHsS] aTOMHO-MOJEKYJsIpHOro YydeHus. HMoHbl. Bemecrsa MOJEKyIIpHOrO H
HEMOJIEKYJISIPHOTO CTPOCHHUS.

3HaKH (CUMBOJIBI) XUMHUECKUX 31eMeHTOB. HpopMaIus, KOTopyio HECYT 3HAKH XUMHUECKUX IEMEHTOB.
OTUMOJOTHS Ha3BaHUH HEKOTOPBIX XMMHYECKUX AJIeMeHTOB. [lepronndeckas Tabnua XMMUYIECKUX 3JIeMeHTOB /1.
. MenneneeBa: KOpOTKONEPHUOAHBIN U JIIMHHONIEPUOAHBIM BapuaHThl. [lepronsl u rpynmsl. [aBHas u mobouHas
noArpynnsl, uinu A- u b-rpynmnsl. OTHOCHTENIbHAS aTOMHAs Macca.

Xumndeckue (opmynsl. MHAekcs n koaddummentsl. OTHOCUTENbHAsT MOJIEKYJIsipHas Macca. MaccoBast
JIOJIS XHMUYECKOTO 3JIeMeHTa B coeuHeHnH. MHdopmanus, KoTopyio HeCyT XMMUIECKHe (OpMYJIbL.

Banentnocts. CtpykTypHBlE (GOpPMYNbl. XHMHYECKHE JJIEMEHTHl C MOCTOSIHHOH M IIepeMEHHOU
BaJIGHTHOCTHIO. BwIBom (opMymnsl coenuHeHUs 1O BaleHTHOCTH. OmpereieHHe BaJCHTHOCTH XHMHUYECKOIO
anemeHTa 1o Qopmyse BemiecTBa. CocCTaBleHHWE HAa3BaHMH COEIMHEHMH, COCTOSIIMX M3 JIByX XHMHYECKHX
3JIEMEHTOB, 10 BaJEHTHOCTH. 3aKOH ITOCTOSHCTBA COCTAaBa BEIIECTB.

XUMHYeCKUE peakluu. PeareHTel U NpoayKThl peakuuu. [Ipu3HaKy XMMHUYECKMX pEaKkLMH. YCIOBUS HX
MPOTEKAHUS U MpeKpalneHus. Peakiuu ropenus. DK30TepMHUYECKHE U SHAOTEPMUUECKUE PEAKIIHH.

3aKOH COXpaHEHHUs MaccChl BellecTB. XHUMHUYecKue ypaBHeHUs. COCTaBICHHE XMMUYECKUX YpPaBHEHMM.
Wudopmanns, KOTOpyo HECET XUMHUIECKOE yPaBHEHHE.

Krnaccudukanms XuMUIeCKnX peakiyil 10 COCTaBy W YUCIY PEareHTOB W MPOIYKTOB. THIBI XUMHYECKUX
peaxmmii. Peakunm coennHeHNs, pa3IoXKeHUs, 3aMeIIeHNs 1 oOMeHa. KaTain3aTopsl U KaTanms.

JdeMoHCcTpanuun

e  Kosnekuus MaTepUasIoB U U3AEIUN U3 HUX.

e  Mopuenu, ucronb3yemble Ha ypokax (PU3UKH, OMOIOTHH U reorpaduu.

e  OObBEMHBIE U MAPOCTEP’KHEBBIE MOAEIN HEKOTOPBHIX XUMHYECKUX BEILECTB.
e  Mogenu KpUCTAIIMYECKUX PEIIETOK.

L4 C061/1paH1/Ie an/I60pa JUTA TIOJIYYCHUA ra3a v MpoBEpKa €ro repMeTUIHOCTHU.
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e Bo3ronka cyxoro jibJia, M0a WM HadTanuHa.

e  ArperaTHbI€ COCTOSTHUS BOJBI.

e PazneneHue ABYX HECMELIMBAIOIUXCS KUAKOCTEN ¢ IOMOLIBIO AETUTEIBHON BOPOHKH.

e JluctumnsaTop u ero paborta.

e  VYcraHoBKa 11 GuiapTpoBaHUs H e€ padora.

e VcraHOBKa IS BEIApUBAHUA U €€ paboTa.

e  Kosexmust OBITOBBIX MPUOOPOB 1St PUITBTPOBAHUS BO3yXa.

e Pazzenenue kpacsimero BeniecTa (hromMacTepa ¢ oMOLIbI0 MeTo/1a OyMasKHOIH XpoMaTorpaduH.

e  Moenu aJoTpONHbIX MOAU(DUKALNI yriiepoia U Cephbl.

e [lomyuyenue o30Ha.

e Tloprpers M. 1. Bepuennyca u JI. Y. Menzaeneesa.

e  KopoTKonepuoaHbIN U JUIMHHONEPUOIHBIN BapuaHThl epruoauueckoi cucremsl J. M. Menneneena.

e  KoHCTpynpoBaHHE IapOCTEP)KHEBBIX MOIEIEH MOJIEKYIL.

e Ammnapar Kumnma.

e PaznoxeHue OMXpomara aMMOHHUSI.

e [opeHue cepbl U MATHUEBOU JICHTHI.

e [loptperst M. B. JlomonocoBa u A. JI. JlaBya3sbe.

e OImBITH, WITIOCTPUPYIOLINE 3aKOH COXPAaHEHHSI MacChl BEIIECTB.

e Topenne ¢ocdopa, pacTBOpeHHE NPOAYKTa TOPEHUS B BOJE M HCCIEIOBaHME IOJIYYEHHOTO pPacTBOpa
JAaKMYCOM.

e  BsauMozelicTBHE COJITHOM KUCIIOTBI C LIUHKOM.

e [lomyuenue ruapokcuaa meau(Il) u ero pasnoxeHue NPy HATPEBAHUH.

JlaGopaTopHbie ONBITHI
* O3HaKOMIICHHE C KOJUICKIIHEH Tab0opaTOpHO MOCYIBI.
* [IpoBepka repMETHIHOCTH TTPUOOPA IS TIOTYIEHUS Ta30B.
* O3HaKOMIICHHE C MHUHEPaJaMH, 00pa3yOIIUMK I'PaHHUT.
* [IpuroroBiieHrE T€TEPOreHHONW CMECH MOPOLIKOB CEPHI C KEIE30M U UX pa3jieiicHUe.
* BzaumoseiicTBre pacTBOPOB XJIOPUIOB M MOJIUIOB KIS C PACTBOPOM HHUTpaTa cepedpa.
* [Tomyuenne ruapoxcuaa menu(Il) u ero B3auMOAECHCTBHIE C CEPHOI KUCIOTOM.
* B3aumoseiicTBue pacTBopa Cojbl C KUCIOTOM.
* [IpoBepka 3aKoHa COXpaHEHHsI MAacChl BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS IETOYHU C KUCIOTOM.
* [IpoBepka 3aKk0HA COXpPAaHEHUS MacChl BEIIECCTB HA MPUMEPE B3aMMOACHCTBHS MIEN0YH ¢ colibio sxene3a(lll).
* PazjoxeHne mepokcuaa BOAOpOAa ¢ moMompio okcuna mapranma (IV). 11. 3aMernenue skene3oM Meau B
MEIHOM KyIOopoce.
IMpakTuyeckne padoThl
1. TlpaBmia TexHHKH O€30IaCHOCTH M HEKOTOpPhIE BHIBI pabOT B XMMHUYeCKoil maboparopum (kabuHeTe
XMMUH).
2. HaGmoneHue 3a ropsimel CBE4oH.

3. AHaiu3 1nouBsI (aHajor paboThl «O4YHCTKA TOBAPEHHOM COINY).
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BaxHeiimue npeacTaBuTeIM HeOPraHN4YecKUx BemecTs. KonnyecTBeHHbIC OTHOIEHHUS] B XUMHUHU

Cocras Bo3yxa. [ToHstue 06 006EMHOIM 1071€ () KOMIIOHEHTA IPUPOIHON Ta30BOM CMECH — BO3IyXa.
Pacuér 00péMa KOMITOHEHTa Tra30BOIl CMECH IO ero 00BbEMHOM J10JIe T HA00OPOT.

Kucnopoa. O3omn. [Tonyuenne kucnopoaa. CobupaHue 1 paco3HaBaHUE KUCIOPOAa. XUMUYECKUE CBOHCTBA
KHCJIOPO/a: B3aUMOJIEHCTBUE ¢ METa/IaMH, HEeMeTaJlJIaMU U CIIOXKHBIMU BellecTBaMu. IIpuMeHeHue kucnoposa.
KpyroeopoT kuciaoposaa B Ipupoe.

Oxcuppl. OOpa3oBaHue Ha3BaHUI OKCHIOB 110 UX popmynaM. CocraBieHre GOpMy OKCHIOB IO UX
Ha3BaHISIM. [IpeacTaBUTENN OKCHIOB: BOAA M YTJICKUCIBIH ra3, Herani¢Has H3BeCTb.

Bomopox B npupope. ®uznveckne 1 XMMAYECKHE CBOHCTBA BOIOPO/IA, €T0 TOIyICHHE U IPUMEHEHHE.

Kucnotsl, ux coctaB u ux kinaccudukanusa. Uaankaropsr. Tabmuma pactBopumoctu. CepHas M COJNSIHAS
KHCJIOTBI, UX CBOMCTBA U MMPUMECHCHHUC.

Comu, ux coctaB U Ha3BaHMs. PacTBopuMoOCTh coisieil B Boxe. IlpeacraButenu coneil: XJIOpHI HaTpus,
KapOoHaT HaTpusl, pocdar Kaublus.

ITocrostHHas ABoranpo. KommnuectBo BemectBa. Monb. MossipHast macca. KpaTHble €UHHIBI H3MEPEHUS
KOJIMYECTBA BEMIECTBA — MIJUIUMOJb W KAJIOMOJIb, MIJUTUMOIISIPHAS M KIJIOMOJISIPHAS. MacChl BEIIECTRA.

PacuéreI ¢ HCIIONB30BaHNEM TTOHITHH «KOJIMIECTBO BEIISCTBAY, «MOJIPHAS Maccay, «IOCTOSHHAs
ABorazpo».

3akoH ABoranpo. MomspHbIii 00BEM ra3000pa3HbIX BenlecTB. OTHOCHTENBHAS TUNIOTHOCTE T'a3a Mo JPYTOMY
rasy.

KpaTHble eAMHUIIBI H3MEPEHHS] — MIUTUMOJISIPHBIA U KMJIOMOJIAPHBIH 00BeMbI ra3000pa3HBIX BEIIECTB.

Pacuérbl ¢ MCIOJIB30BaHUEM TOHITHI «KOJIMYECTBO BELIECTBA», «MOJISIPHAsh Maccay, «MOJISIPHBII 00bEM
ra30By», «IUCI0 ABOTaIPO».

T'unpocdepa. KpyroBopoT Bozs! B mpupozae. Pu3nuecKkue n XUMHYECKIE CBOMCTBA BOJBI: B3aHMOICHCTBHE
C OKCHIaMHU.

OcHoBaHHsA, WX CcOCTaB. PacTBOpHMMOCTH OCHOBaHHWI B Bojae. V3MeHeHHE OKpacKH HWHIUKATOPOB B
mienovHoi cpene. [IpencraBureny memodeii: THAPOKCUIBI HATPHS, KAJIUS 1 KaJIbITHS.

PactBopurenr u pacTBOpéHHOE BemecTBO. PactBopbl. PactBopenue. I'mapatsl.  MaccoBas nost
paCTBOpéHHOFO BCIIICCTBA. PvaéTbl, CBA3AaHHBIC C HUCIIOJIB30BAHUEM IIOHATHA «MacCCOBasa IOOJISA paCTBOpéHHOFO
BEIIIECTBAY.

JdeMoHcTpanuu

e OmpeneneHue CoAEPKAHUSA KUCIOPOJIa B BO3IYXE.

e [lomyueHue Kucnopoja pa3nokKeHUEM NIEPMaHraHaTa Kajausl U IepOKCHUa BOAOPOA.
e CoOupaHue METOJIOM BBITECHEHHS BO3/1yXa U BOJBI.

e Pacno3naBanue Kuciaopoja.

e [‘opeHue marHus, xelnesa, yrisi, cepsl U pocdopa B KUCIOpOIe.

o  Komaekius OKCHIOB.

e [lomyuenne, cobupanue u paclio3HaBaHHE BOAOPOAA.

e [‘opeHue Bomopoaa.

e  BsaumopetictBue Bomopona ¢ okcumom meau(1l).

L4 KOHHGKHI/IX MHHEPpAJIbHBIX KUCJIOT.



e [IpaBuio pazbaBieHUs cepoOil KUCIOTHL
e  Komnekuus coeii.

e Tabmuma pacTBOPHIMOCTH KHCIIOT, OCHOBAHHH H COJIC B BOJIE.

L4 HCKOTOpBIe METaJUIbl, HEMETAJUIbI U COEAUHEHUSA C KOJIUIECTBOM BEIIECTBA, PABHBIM 1 mob.

e  Mopens MOJSIpHOTO 00BEMa Ta3000pa3HBIX BEHIECTB.
o  Komaekiust OCHOBaHHUIA.

JlaGopaTopHbIe ONBITHI

® HOMyTHeHI/Ie HW3BECTKOBOM BOJIBI IIpyU IPONyCKaHUU YIJICKHUCJIOrO rasa.

® HonyquI/Ie BOJAOpPOJa B3aHMMOJCHUCTBUEM IIUHKA C COJITHOM KHCIOTOM.

* Pacrio3HaBaHue KUCJIOT ¢ IOMOIIBIO WHAWKATOPOB.

* I3amMeHeHNE OKpAaCKU MHAUKATOPOB B IIEJI0YHOMH cpeac.
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e O3HaKOMIICHHE C npenaparaMmu ,HOMaH.IHeﬁ WA IITKOJBHOM anTeUKH. pacTBOpaMu NEepoKCcHJa BOAOPOAA,

CIIUPTOBOI HACTOMKHU HOJIa, aMMHAKa.
IIpakTuyeckne padoThbI
4. ITomyuenue, cobupaHue U paclio3HaBaHUE KUCIOPOa.

5. INonyuenue, cobupaHne U paclo3HaBaHUE BOAOPOA.

6. [IpuroroBieHue pacTBopa ¢ 33/IaHHON MacCOBOM JI0JIel pacTBOPEHHOTO BELIECTRA.

OcCHOBHBIE KJIACChl HEOPraHUYeCKUX COeAMHEeHU

O06o0muieHne cBeneHnt 00 OKCHIaX, WX KiIacCH(UKAINH, Ha3BaHUAX M cBoiicTBaX. CHOCOOBI TONTydeHUS

OKCHUI0B

OCHOBaHI/IH, ux I(J'IaCCI/I(I)I/IKaL[I/ISI, Ha3BaHUsI M CBOMCTBA. BSaHMOHCﬁCTBHe C KHUCJIOTaMH, KHUCJIIOTHBIMH

OKCHJIaMH U COJISIMU. Pa3ioxeHne HepacTBOPUMBIX OCHOBaHMA. CIIOCOOBI MOJIy4IeHNsSI OCHOBAHHUH.

Kucnotsl, ux xmaccudukanus u Ha3BaHus. OOmue XMMHUYECKHE CBOICTBa KHCIOT. B3ammopeiicTBue

KHCIIOT ¢ MeTaUlaMU. DJIEKTPOXUMHUYECKHUH psJl HAMPsDKEHUH MeTauioB. B3amMojeicTBHE KUCIOT C OKCHAAMH

METaJJIOB. B3auMonelCcTBUE KUCIOT C OCHOBAaHUSAMHM — DEaKLMs HeWTpanu3auuu. B3aumoneicTBue KUCIOT C

COJIAMU. HOJ’Iy‘ICHI/IC 6GCKI/ICJ10pO,I[HI>IX 1 KHUCJIOPOACOACPIKAIINX KUCIIOT.

Comn, uX KITacCU(pUKAINA U CBOWCTBA. B3anMomelicTBIe coiell ¢ MeTaIaMi, OCOOCHHOCTH ATHX PEaKIInii.

B3aumonelicTBue colieli ¢ COJISIMU.

I'enetnueckue pdaAbl ME€Tajllla U HEMETaJlia. I'eHeTnyeckas CcBI3b MCKAY KJIacCaMU HEOPraHUYCCKUX

BEIIECTB.
JlaGopaTopHbIe ONBITHI

* BzaumojeiicTBre OKCHIa KaJIbIUs C BOJIOM.

* [TomyTHEHHE N3BECTKOBOM BOJBI.

* Peakius Heirpanuzanuu.

* [Tomyuenne runpoxcuna meau(1l) u ero B3auMoieicTBHE ¢ KUCIIOTOH.

* Paznoxxenne ruppoxcuaa meau(ll) mpu HarpeBanum.

* BzaumoaencTBHEe KUCIIOT C METajljlaMu.

e BzaumMmojeiicTBHE KUCIIOT C COISIMH.

* O3HaKOMJICHHE C KOJUICKITUEH COTIEeH.

* Bzaumoneiicteue cynbdara meau(Il) c xene3om.

* BzaumopaencTBHe cojieil ¢ COJISIMH.
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* ['eHeTHuecKas CBA3b MEXY KJIaCCaMU HEOPTaHUYECKUX BEILECTB Ha MPUMEPE COCIUHEHUIN MEIH.
IIpakTnyeckne padoThl
7. Penrenne sKCIepIMEHTABHBIX 3a1a4 1m0 TeMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX COCIIMHEHHIN.
Iepuoanyeckuii 3aK0H ¥ NepHoAUYECKAsI CHCTeMa XUMUYecKuX 3jieMeHToB Jl. . MenaeneeBa. CtpoeHne
aroma
EcTtecTBeHHbIE ceMelcTBa XMMHUYECKUX 3JIEMEHTOB: LIEJIOYHBIE U IIETOYHO3EMENBHBIE METAJIbl, T'aJIOTEHBI,
UHEPTHEIC (OaropoiHbie) ra3pl. AMGOTEpPHOCTh. AM(OTEPHBIC OKCUIBI U TUAPOKCH B KOMITIEKCHBIC COJIH.

Otkpeitue JI. Y. MeHaeneeBbIM NEPUOAMYECKOTO 3aKOHA W CO3JaHUE UM MEPUOAMYECKON CHUCTEMBI
XUMHUYECKHUX DJIEMEHTOB.

ATOMBI KaKk (OpMa CYIIECTBOBAHUS XUMHYCCKUX 37IeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHUH aTOMOB.
JlokazarenbcTBa CIOKHOCTH CTpoeHUs aToMoB. OmbiTel Pesepdopaa. [InanerapHas MoieIb CTPOCHHS aToMa.

CocTaB aTOMHBIX fl€p: MPOTOHBI, HEUTPOHBL. OTHOCUTENbHAss aTOMHas Macca. B3auMoCBsI3b NMOHATUH
«IPOTOH», KHEUTPOHY, KOTHOCUTENIbHASL AaTOMHAsI Macca.

Muxpomup. OmekTpoHbl. CTpocHHE S3JCKTPOHHBIX YPOBHEH aTOMOB XHMHYECKHX 3eMeHToB 1—20.
[TonsATHE O 3aBEPILIEHHOM 3JIE€KTPOHHOM YPOBHE.

N3otonbl. ®Dusnueckuil cMbICT cUMBOIUKK I[lepuoamyeckoi cucteMbl. CoBpeMeHHas (OpPMYIHPOBKa
MEPHOINYECKOTO 3aKOHA. VI3MeHeHHs CBOWCTB DJIEMEHTOB B IMEPUOAAX M TpyNIax Kak (YHKIHS CTPOCHHS
AIIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepHucTHKa 3J€MEHTa-MeTalljla U 3JIEMEHTAa-HEMETaIJIA 110 UX MOJIOKEHUIO B IEPUOINIECKON CUCTEME
XuMuueckux snemenToB /1. V1. Menzeneesa.

JdeMoHcTpauuu

Paznuunbie GOpMbI TAOIHUI] TEPHOAUMICCKON CHCTEMBI.

e  MogenupoBaHue NOCTpOEHUs nepuoaudeckoi cucreMsl J. 1. Menzeneesa.

e  Mojenu aTOMOB XMMHUYECKUX 3JIEMEHTOB.

e  Moyenu aToMOB 3JIeMEHTOB 1—3-T0 1nepro/ioB.

JlaGopaTopHblie ONbITHI
* [Tomyuenne aMmpOTEpHOTO TUAPOKCH A H UCCIICIOBAHIE €T0 CBOICTB.
Xumnyeckasi cBsi3b. OKHCJIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKUHH

WonHas xuMudeckas cBsi3b. MOHBI, 00pa30oBaHHBIE aTOMaMH METaNIOB M HeMeTauioB. CxeMbl 00pa30BaHUS
MOHHOW CBSI3M JJIs1 OMHAPHBIX coennHEeHNH. IoOHHBIE KPUCTAITHYECKHE PEMETKN M (PU3UIECKHE CBOWCTBA BEIECTB
¢ 3TuM TUIOM pemérok. [ToHsaTHe 0 PopMyNIEHON eNMHUIIE BEIIECTRA.

KoBanenTHass XxuMudeckass CBS3b. DJIEKTPOHHBIE W CTPYKTypHBIE (opMyisl. [IoHSATHE O BaJIEHTHOCTH.
KoBanentHas HemomsipHas cBsf3b. Cxembl 00pa3oBaHHS KOBAJCHTHOW CBSI3M Ui OWHApHBIX COCTUHECHHUH.
MonekyssipHble 1 aTOMHbBIE KPUCTAJUIMYECKUE PEMIETKM U CBOMCTBA BELIECTB C ATHUM THUIIOM PELIETOK.

DIEeKTPOOTPULIATENBHOCTh. Psin anexkTpoorpuniarensHocTd. KoBaneHTHash MOJIsipHAash XMMUYECKasl CBS3b.
Jumons. CxeMbl 00pa3oBaHUs KOBAJCHTHOW MOJSPHOW CBS3M Ui OWHAPHBIX COCJAWHEHHHA. MOJICKYJISIpHBIE U
aTOMHbIE KPUCTAJNIMYECKHUE PEIIETKH U CBOMCTBA BELIECTB C 3TUM THUIIOM PEIIETOK.

Mertammdeckass XUMUUECKasi CBSI3b M METaJUTMUecKas KpucTaumdeckas pemérka. CBOMCTBa BEIIECTB C
STUM THUIIOM pem€ToK. Equnas npupoaa XMuMHYeCKUX CBA3EH.

Crenenp oxucneHus. CpaBHEHHWE CTEICHH OKHCICHHS M BaJleHTHOCTH. llpaBmia pacuéra cremeHeit

OKHUCJICHHUS I10 (bOpMyJ'IaM XUMHUYCCKHUX COCHHHCHHﬁ.
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OKHCIHTENHHO-BOCCTAHOBHUTEIbHEIC peaKkuunu. Onpe,ueneHI/Ie CTCIICHEH OKHCJICHHUS I 3JICMCHTOB,
06pa3y101111/1x BCLICCTBA pPAa3HBIX KJIACCOB. Peakniun uoHHOTO oOMeHa U OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC
peaknoum. OKUCIUTENb U BOCCTAaHOBUTCJIb, OKHCJICHUC U BOCCTAHOBJICHHUC. CocraBieHue ypaBHeHI/Iﬁ OKHCJIINUTCIBbHO -
BOCCTAHOBHUTCJIBHBIX peaKuHﬁ METOJAOM JJIEKTPOHHOT'O OamaHca.

JdeMoHcTpauuun

Buneodparmentsr u cnaiinel « loHHAas XUMUYecKast CBSI3bY.

e  Kotexuus BeImecTB ¢ HOHHOW XUMHUUECKOH CBA3BIO.

e  Mojenu HOHHBIX KPUCTAIINUECKUX PELIETOK.

e  Buneodparments u cnaiiibl «KoBajeHTHAs XMMHYECKas! CBA3b.

e  Komnexiys BemecTs MOJIEKYISIPHOIO M aTOMHOTO CTPOEHUSL.

e  Mogenu MONEKYIApHBIX U aTOMHBIX KPUCTAIIHMYECKUX PEHIETOK.

e BuneodparmenTs! u cnaiiapl «MeTanandeckass XUMHIECKas CBSI3bY.

e  Komnexuus «MeTanmsl U CILUIaBbD».

e BsaumopelcTBHe IIMHKA C CEPOH, COIIHON KUCNOTOMH, xiopunom meau (II).

e ['opeHue maruus.

e  B3saumMmozeicTBHe XJIOPHOU U CEPOBOJOPOIHOM BOJBL.

JlaGopaTopHbIe ONBITHI * V3r0TOBIEHHE MOIENH, WILUTIOCTPUPYIOIIEH CBONCTBA METAJUIMYECKOH CBSI3H
9 KJIACC
IHoBTOpeHue u 060011eHMe CBeleHUIT 0 Kypcy 8 kiaacca
bunapusie coeamuenusi. Okcuzabl cojeoOpasyroniye W HecojeoOpasyromue. ['MapoKCHIbI: OCHOBaHMS,

amQoTepHbIe TUAPOKCHBI, KHCIOPOICOIepKaIINe KUCIOTE. CpeaHue, KUcible, OCHOBHBIE U KOMIJIEKCHBIE COJIH.

O0o01eHre cBeJeHUit 0 XuMHYeckuX peakuusx. Knaccupukaums XMMHYECKHX PEAKLUi M0 pasIMuHbIM
MpHU3HAKaM: COCTaBY M YMCIIy pEarupyroIlux M 00pa3yloIIUXCs BEIIECTB, TemIoBoMy 3¢ddekty, obpatumocty,
W3MEHEHHIO CTETICHEH OKHCIICHHS 3JIEMEHTOB, O0pa3yIOIIMX pearupylollhe BEIIeCTBA, arperaTHOMY COCTOSHHIO
pearupyromux BemecTB, HCIOIb30BAHUIO KaTAIU3aTOPA.

Ilonatne o cxopocTu XUMHYECKOH peakuuu. DaKTOpbl, BIUAIOMIME HA CKOPOCTh XUMUYECKHX pPEaKIUil:
HOPUPOJA PEArupyrolluX BELIECTB, WX KOHIEHTpALUsA, TEMIEpaTypa, IUIOIAAb CONPUKOCHOBEHMS, HAJIUYHE
katanu3atopa. Katamus.

JdeMoHcTpanuun

e (O3HaKOMIIEHHE C KOJUIEKIUIMHI METAJIOB M HEMETAJIIOB.

e  (O3HakOMIIEHHE C KOJUIEKIUSIMHI OKCHIOB, KHCIOT U COJICH.

e 3aBUCHMOCTH CKOPOCTH XMMHYECKOH PEakIiK OT IPUPOABI pEarupyromnuX BEmecTs.

e  3aBUCHMOCTb CKOPOCTH XUMHUYECKON peaKUy OT KOHIEHTPAILH PEarupyoLX BEIECTB.

e  3aBUCHMOCTb CKOPOCTH XMMHYECKOH peaklMy OT IJIOLIAJU CONPUKOCHOBEHUS PEArMpyIOLIMX BEILIECTB
(«KUIISAIAH CIT0i»).

e  3aBUCHMOCTb CKOPOCTH XUMHUYECKON peaKUy OT TEMIIEPATYPhl PEarHPYIOLINX BELIECTB.

JlaGopaTopHbIe ONBITHI

* B3aumozeiicTBue aMmMuaka U XJI0pOBOJOPO/A.
* Peakuus HeHTpaM3anuu.
» Habmonenue TemioBoro 3¢ ¢Gexra peakiuuu HeHTpaau3alii.

* B3aumopeiictBue cepHoit knciotsl ¢ okcuaom menu(ll).
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* PaznorxeHre niepokcua BOJAOPOAa C MOMOIIIBIO KaTalla3bl KapTOQes.

* 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOW pEaKIUH OT MPUPOABl PEarupyrollux BEIIeCTB Ha MpUMEpPE
B3aWMOJICHCTBHS pacTBOPOB THOCYIb(aTa HATPHUA U XJIOpHaa Oapusi, THOCYIb(haTa HATPUSI U COISTHOMN KHCIIOTHI.

* 3aBUCHMOCTb CKOPOCTH XMMHYECKOH pEakIiy OT MPHPOJEI METAJUIOB IPH MX B3aWMOJEHCTBUU C COJIHOM
KHCJIOTOM.

* 3aBHCHMOCTBH CKOPOCTH XHMHUYECKOH PEakIMy OT IPUPOILI KHCIIOT MPH UX B3aNMOACHCTBHH C JKEJIC30M.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOUN PEaKMu OT TeMIepaTyphl.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM PEaKIuu OT KOHIICHTPAIUH.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKkuy OT IUIOIIA U COMTPUKOCHOBEHUS pearupyIoIiX BEIIeCTB.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOM PEaKku OT KaTaau3aTopa.

XuMUUYecKHe PeaKIUd B PACTBOPAX YJIEKTPOJIHTOB

[Monatne 00 AIEKTPOIUTHUECCKON AMCCONMAIMH. ODIEKTPOIUTHI W  HEIIEKTPONHUTH. MeXaHu3M
JUCCOIMAIII DIIEKTPOIMTOB C Pa3IHMYHBIM XapakTepoM CBsi3H. CTEleHb JIIEKTPONUTHIECKOW ITHUCCOIMAILINN.
CuibHBIE U cTTa0bIe IIEKTPOUTHL

OCHOBHBIC MOJIOKCHUST TEOPHH IJICKTPOIUTUUCCKON quccormalui. Kinaccudukaiius HOHOB M UX CBOMCTBA.
KI/ICHOTLI, OCHOBAHMUA U COJIN KaK 3J'ICKTpOJ'II/ITI)I. Nx KJ'IaCCI/I(bI/IKaHI/ISI U gucconuanui.

OO01Me XUMHYECKUE CBOMCTBA KUCIIOT: M3MEHEHHE OKPACKH MHAMKATOPOB, B3aMMOACHCTBHE C METaJlIaMH,
OKCHJaMH M TUAPOKCHIAMH METAJIJIOB U COJIIMU. MoOJeKyJIIpHbIe U HOHHBIE (TIOJIHBIE U COKPAIIEHHBIE) yPaBHEHUS
peakuid. XUMAYECKHN CMBICT COKPAIIEHHBIX YpaBHEHUHA. YCIOBHS MPOTEKAHUS PEaKIUi MEKIY ICKTPOIUTAMU
IO KOHI[A. P51 akTHBHOCTH METAILIIOB.

OO01I1e XUMHYECKHE CBOMCTBA IEJI0UEH: B3aMMOIEHCTBUE ¢ KUCIIOTAMH, OKCHUJAMU HEMETAJIOB, COJISIMHU.
OO0ue XMMHYECKHE CBOIMCTBA HEPACTBOPHMBIX OCHOBAHMH: B3aMMOJEHCTBHE C KHCJIOTaMH, Pa3IOXKEHHE MpU
HarpeBaHUM.

OO01Me XMMUYECKUE CBONCTBA CPEAHMX COJICH: B3aUMOJCHCTBHE C KHUCIOTaMH, IIEIOYaMH, COJISIMH U
MeTauiaMu. B3anmMoeicTBrue KUCIBIX COJICH CO IMIeIouaMH.

Iuaponu3 kak 0OMEHHOE B3aMMOACHCTBHE COJIeH ¢ BOJON. ['MAPOIH3 COMHM CHIIBHOTO OCHOBAaHUS M claboit
KUCIOTHL. ['Maposn3 conu caboro OCHOBAHUS U CUIIbHON KHCIOTHL. Bomopoassiii mokaszarens (pH).

CBoiicTBa KHCIIOT, OCHOBaHHH, OKCHIOB W COJEW B CBETC TECOPUH SJIEKTPOJIUTUICCKON IHUCCOIUALNU
MPEJCTaBICHUN 00 OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX.

JdeMoHcTpanuun

e lcnpiTaHWe BEIIECTB U UX PACTBOPOB HA 3JIEKTPOIIPOBOTHOCTb.

e  3aBHCHMOCTbH JEKTPOIMPOBOAHOCTH YKCYCHOM KHCIOTHI OT KOHIICHTPAIUH.
(] ZIBI/I)KGHI/IC OKpaI_HeHHI)IX HNOHOB B SHGKTpI/I‘IeCKOM T10JI1C.

e  OnpeneneHue xapakTepa cpeibl B paCTBOPax COJEH.

JlaGopaTopHbIe ONBITHI

* Tucconmarus caa0dbIX IEKTPOIUTOB HA TIPUMEPE YKCYCHOM KUCIIOTEHI.

* I3mMeHeHne OKpacky MHAUKATOPOB B KHCIOTHOH cpejie.

* Peakius HeHTpaM3aMy pacTBOPA MIETOUN PA3TUYHBIMHU KUCIOTAMH.

* [Tonyduenne ruapoxcuaa meau(Il) u ero B3anMoelicTBrE C pa3IMIHBIMU KUCIOTaMHU.
* BzaumoneiicTBre CHIIBHBIX KHCTOT ¢ okcumoM meau(1l).

® B3aHMOL[eI7[CTBPI€ KHUCJIOT C MCTaJllIaMH.
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» KauecTBeHHast peakiys Ha KapOOHAT-UOH.

* [Tony4yeHue CTyIHS KPEMHUEBOM KHCIOTHI.

» KauecTBeHHas peakys Ha XJIOPUA- WK CYIb(haT-HOHEI.

* I3MeHeHne OKpacKu MHAMKATOPOB B LIEJIOUHOM cpenie.

* BzaumoneiicTBre 1m1en04eil C YIIeKUCIbIM ra3oM.

* KauecTBeHHas peakiyst HA KATHOH aMMOHHUSI.

* [Tonmyuenue ruapokcuna meau(Il) u ero pasnoxenue.

* B3aumMoelicTBre KapOOHATOB C KUCIIOTAMH.

* [Toryuenue runpoxcuna xeineza(lll).

* B3aumopeiictBue xeiesa ¢ pactBopoM cynbdara meau(ll).

IIpakTnuyeckne padoThl

1. PemreHnie SKCTIEpIMEHTATBHBIX 337124 TI0 TeMe «DIEKTPOIUTHICCKAS TUCCOIHAITI.
HemeraJyibl M MX coeJUHEHUS

CrpoeHue  aTOMOB  HEMETAUIOB M  HMX  IIOJOKEHWE B  IMEpPUOJMYECKOW  cucteme. Psag
JIEKTPOOTPULIATEIFHOCTH. KpHcTananueckue pemeTKd HeMeTaUIOB — IPOCTHIX BemecTB. PU3nUeckue CBOHCTBa
HeMeTasuioB. O0Ie XMMUIEeCKHUE CBOCTBA HEMETAIJIOB: OKUCIHUTENILHBIE U BOCCTAHOBHUTEIIBHBIE.

l'anorensl, cTpoeHWe HX aToMOB K MoOJeKyl. DPuznueckue U XHUMHYECKHE CBOWCTBA TaJOTC€HOB.
3aKOHOMEPHOCTH M3MEHEHHS CBOICTB TaJOr€HOB B 3aBUCHMOCTH OT HX IOJIOKEHUS B NEPHOIUYECKOH cucteme.
Haxosxnenue rajioreHoB B IpUpoJie U UX NoiaydeHue. bruonoruueckoe 3HaueHUE U IPUMEHEHNE TAJIOTEHOB.

anoreHOBOJOPOABI W COOTBETCTBYIONIME WM KHCIOTHI: IDIABHKOBAas, COJITHAs, OpOMOBOIOPOHAS,
nonoBonopoaHas. [amorenuasl. KadecTBeHHblE peakIMM Ha TaJoOreHuA-voHbl. [IpuMeHeHue coeluHeHUi
raJIOreHOB.

OOmias xapakrepuctuka sneMeHToB VIA-rpynmbel. Cepa B mpupojie W e€ mojydeHHe. AJUIOTPOIHbIE
MOTU(HKAIIMN CePhl U X CBOICTBA. X UMUUECKHE CBOMCTBA CepPhl U €€ MPUMCHEHHE.

CepoBOJIOPOJ: CTPOCHHE MOJIEKYJIBI, (U3MUECKHE W XHUMHYECKHE CBOWCTBa, IOJIY4YEHHE U 3HAYCHHE.
CepoBonoponHas kuciota. Cynbhuapl 1 ux 3Ha4eHHe. JIIOMHHOPOPEHI.

Oxcup cepri(IV), ceprrcTast KHCIOTa, CyIb(uTel. KauecTBeHHAS peakius Ha CYIb(QHUT-HOH.

Oxcun cepri( VI), cepHas kucioTa, cynbdatsl. KpuctanaoruapaTsl.

CepHast KHCIIOTa KaK CIJIbHBIN dyeKTposuT. CBOWCTBa pa30aBICHHON CEpHON KHCIOTHI KaK THITHIHOMN
KHCIIOTBI: B3aUMOJICHCTBUE C METAJUIAMH, OCHOBHBIMH U aM(pOTEPHBIMU OKCHJAMH, OCHOBAHUSMHU ¥ aM(OTEPHBIMH
THIPOKCHAAMH, consiMu. KadecTBeHHas peakuys Ha Cyab(haT-HoH.

OO0mas XxapaKTepuUCTHKA 3JIEMEHTOB VA-Tpynmbl. A30T, CTpOEHHE ero aToMa U MOJeKyibl. Pusnueckue u
XUMHWYECKHE CBOWCTBA M MPUMEHEHHUE a30Ta. A30T B IPHUPOE U €r0 OMOIOTHIECKask POJIb.

AMMUaK, CTpoeHUE MOJICKYJIBI M (PH3HMYECKUE CBOMCTBA. AMMHA4yHas BOJA, HANIATBIPHBIN CIAPT, THIPAT
amMmuaka. JlOHOPHO-aKIIENITOPHBI MeXaHW3M O00pa3oBaHUS CBSI3M B KATHOHE aMMOHUS. BocCCTaHOBHTENBHEIC
cBoiicTBa ammuaka. Cojau aMMOHUS M UX NipuMeHeHue. KauecTBeHHas peakiysi Ha KaTUOH aMMOHMSL.

Oxcuabl a30Ta: HecoIeoOpa3yroue U KHCIOTHBIC. A30THUCTAst KHCIOTa U HUTPUTHL. A30THAsl KHCJIOTa, e
[oJIy4yeHue U cporicta. Hurpatsl.

®dochop, crpoerne aroma u amrorporus. Pochumer. Pochun. Oxcun dochopa(V) m dochopHas

(opTodocdopnas) kuciora. Docdatsr.
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OO0miast xapaKkTepUCTHKa 3J1eMeHTOB [VA-rpynnbl: 0COOCGHHOCTH CTPOEHHS aTOMOB, NPOCTBHIX BEIIECTB U
COEMHEHUI B 3aBUCHUMOCTH OT IOJIOXKEHHUS 3JIEMEHTOB B IEPUOJUYECKOM cucteme. YTiaepod. AIIOTPOINHBIE
MomudHUKanIuy: anMas, rpapur. AMOpQHEIA yTaepon: caka, aKTHBUPOBAHHBIA yToilb. AxcopOmms. XUMHYECKHe
cBoiicTBa yriepona. Kokcoxummaeckoe Ipou3BOACTBO U €ro Mpoaykuusa. Kapousl.

Oxcupn yrmepoma(Il): crpoerme Monekynbl, moiydeHme u cBoiictBa. Oxcun yriepoma(IV): crpoenne
MOJIEKYJIBI, IOyYCHNE U CBOMCTBA. YTonbHas KHcI0Ta. COMM yrobHON KHUCIOTHI: KapOOHATHI M THAPOKapOOHATHI.
TexHnueckas U NUIIEBas COAA.

Opranuyeckast XUMHS. YTJIEBOAOPOJBL.

MertaH, 3TaH M TNpomaH KakK IpeAebHble (HACHILEHHbIE) YIIEBOJAOPOABI. OTWIEH U aleTWIeH Kak
HerpeZiebHbIe (HEHACHIIEHHbIE) YyriaeBoaopoabl. CTpyKTypHbIE (OpMyJbl BewlecTB. ['OopeHHe YIieBOAOpPOJIOB.
Peakimu nerunprupoBaHus MpeeabHBIX YTIEBOJOPOIOB.

CrpThl. DTUIIOBBIH CITUPT, €T0 MOJTYYCHUE, IPUMEHEHNE U HU3noornieckoe neiicteue. TpEXaTOMHBINA CITUPT
TIIMIEPHH. YKCYCHAs KHCIO0Ta KakK MPEJCTaBUTENb KapOOHOBBIX KHCIIOT.

KpemHuii: crpoenne atoma u HaxoxxaeHue B mnpupone. Cumununael v cuiad. CBoiicTBa kpeMHus. Oxcup
kpemHuA(IV). KpemHueBas kucnora u e€ conu.

[Ipou3BoacTBO cTeksaa M IieMeHTa. IIpoxyKius CHIMKATHON NPOMBIIUICHHOCTH: ONTHYECKOE BOJIOKHO,
kepamuka, Gpapdop, dasHc. OnTuyeckoe BOJIOKHO.

Hemeramnsl B npupoae. @pakunoHHas NeperoHka >KUAKOTO0 BO3AyXa Kak CHOCO0 MOJy4eHHs KHCIOpoJa,
azora u aprosa. [Toxyuenne ocdopa, kpeMHUS, XJI0pa, HOAa. DIEKTPOJIN3 PACTBOPOB.

[Momyuenne cepHOM KHCIOTBI: CHIPbE, XHMH3M, TEXHOJIOTHUYECKas CXeMa, METOJ[ KHIIAIIEro CIos,
NPUHIOUIBI  TETUIOOOMEHa, IMPOTHBOTOKA M mupKymsouu. Oneym. IIpom3BOACTBO aMMHaka: CHIPbE, XHMHU3M,
TEXHOJIOTHYECKas CXeMa.

JdeMoHCcTpanuu

e  Komnexiys HeMeTaIoB.

e  Mogenu KpUCTAIIMYECKIX PEIIETOK HEMETAJIOB: aTOMHBIE M MOJIEKYJIIPHBIE.
e  O30HATOp M MPHUHIUIIEI €TO PAOOTEHI.

e [‘opeHne HeMETaJIOB — MPOCTHIX BEIIECTB: Cepbl, (hochopa, IPEBECHOTO YIIIsl.
e OOpasmBl TaJIOT€HOB — MPOCTHIX BEIIECTB.

e BsaumopelicTBHe raJOreHOB ¢ METaUIaMH.

e  BrITecHeHHe XJlopa OpOMOM WIIM MOJIa U3 PACTBOPOB UX COJICH.

e  Kounekuus NpUpOIHBbIX COEAUHEHUI XJI0pa.

e BzaumopeiicTBHe cepbl C METalJIaMH.

e TopeHue cepsl B KUCIOPOE.

e  Komnexuus cynbGUIHBIX Py,

e KauecTBeHHas peakuus Ha CyJIb(QHI-NOH.

e  OOecuBeunBaHNE OKPAIICHHBIX TKAHEH CEPHUCTHIM Ta30M.

e BsaumozeiicTBue KOHIEHTPUPOBAHHON CEPHOM KHCIOTBI C MEJBIO.

e  OOyrnuBaHWe OPTAaHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOW CEPHON KHUCIOTOM.
e Jlnarpamma «CocTaB BO3yXay.

e Buneodparments u ciaiiabl «IItnubu 6azapbi».

L4 HOHy‘{eHI/IC, co6npaHHe 1 paclio3HaBaHUC aMMUAKa.
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e PasnoxxeHue Ouxpomara aMMOHHUS.
e  BzaumojelicTBre KOHIEHTPUPOBAHHOW a30THOM KHCIIOTHI C MEJIBIO.
e  ['opeHue 4€pHOro Mopoxa.
e PasnmoxeHne HUTpaTa Kanus M TOPEHHE B HEM APEBECHOTO YTOJIBKA.
e  OOpa3usl MPUPOIHBIX coeAnHEHHH (ochopa.
e Topenune pocdopa Ha BO3IyXe U B KUCIOPOJE.
e [lomyuenwue Oenoro Gpochopa v UCTILITAHUE €TO CBOCTB.
o  Komnekuust «O0Opa3ipl MIPUPOAHBIX COSTUHEHUHN YTIIEPOIa.
e Iloptper H. [I. 3enunckoro. IToraomenue pacTBOPEHHBIX BELIECTB WK ra30B AKTUBUPOBAHHBIM YTIIEM.
e  VYCTpOiICTBO NpOTUBOrasa.
e  Mopenu MONEKyYI METaHa, dTaHa, STWICHA U allcTHJICHA.
e  BsammopeiicTBre 3THIIEHA ¢ OPOMHOI BOJOI M pacCTBOPOM IIEpMaHTaHATa KaJIUS.
e  OOmue XUMIYECKUE CBOMCTBA KUCIOT Ha MIPUMEPE YKCYCHON KHCIIOTHI.
e KayecTBeHHas peakiiusi HA MHOTOATOMHBIE CITUPTHI.
o Komnexims «O0Opa3upl NPUPOTHBIX COSTUHEHUIN KPEMHUAY.
e  Komexnus cTexiia, KepaMHUKH, IIEeMEHTa U U3CINi U3 HUX.
e  Komexmust mpoayKIUN CHIIMKATHONW MPOMBIIIICHHOCTH.
e Buneodparments! u cnaiinsl «[Ipon3BOACTBO CTEKIIA U IEMCHTaY.
o  Komnekmus «[IpupomHbie COCIMHEHUS HEMETAIIIOBY.
e  BuneodparmeHTs! U cnaiapl «PpaKIMOHHAS MEPETOHKA YKUIKOTO BO3IYXa.
e  Buneodpparmentsl u cnaiinel «llodydeHue BOAOPOAA, KUCIOPOJAa M TaJOTEHOB 3JIEKTPOIUTHYECKUM
CrIoco0oM.
e  Mogenu annaparos I IPOU3BOJCTBA CEPHON KHUCIIOTHI.
e  Mojenb KUIISILIEro CIOsI.
e  Mopens KOJOHHBI CHHTE3a aMMHAKa.
e  Buneodparments! u cnaiinbl «[Ipou3BOACTBO CEPHOI KHCIOTHDY.
e  Buneodparments u cnaiinsr «[[pou3BoACTBO aMMHUaKay.
o  Komneknus «CrIpb€ A1 IOTYyUEHUS CEPHOUN KHUCIOTBD.
JlaGopaTopHbIe ONBITHI

* Pacrmo3naBanue rajnoreHn1-HOHOB.

» KadecTBeHHBIE peakiny Ha CyIb(aT-nOHbI.

» KauecTBeHHas peakiysi Ha KATHOH aMMOHHUSI.

* XMHYECKHE CBOICTBA a30THOM KUCIIOTHI, KaK 3JIEKTPOJIUTA.

» KauecTBeHHBIC peakiun Ha GocaT-uoH.

* [TonydyeHue u cBOMCTBA YroAbHON KUCIOTHI.

» KauecTBeHHast peakums Ha KapOOHAT-MOH.

* [IponyckaHue yTIACKUCIIOT0 Ta3a Yepe3 pacTBOP CHIINKATa HATPHSI.

IIpakTnyeckue padoTh
2. VI3yueHne CBOWCTB COJITHOM KHCIIOTHI.

3. N3yueHue CBOUCTB CEPHOI KUCIOTHL.
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4. Tlony4yeHre aMMUaka U U3y4eHHUE €ro CBOMCTB.
5. Ionyuenue yriekucaoro raza. KauecTBeHHas peakiius Ha KapOOHAT-HOHEI.
Mertanibl 1 UX COeIMHEHHUS

Ilonoxenue MeTamoB B NMEPUOAMYECKOM cucTeMe XuMmMuueckux aneMeHToB [. 1. MenneneeBa, cTpoeHue
aTOMOB U KPUCTAJIJIOB METAJUIOB. MeTaiueckas CBsI3b U METAJNIMUECKas KpucTamindeckas pemérka. dusndeckue
CBOWMCTBAa METAJUIOB: 3JEKTPO- M TEIUIONMPOBOTHOCTH, OTpaXKalOMias CIIOCOOHOCTB, IUIACTHYHOCTH. UEpHBIE U
LBETHBIE METaJIIIBI.

Merannel Kak BOCCTAaHOBUTENIH. JDJEKTPOXUMHUYECKUN ps HampshkeHui. BsaumopeiicTBue MeTainoB ¢
HeMeTallJIaMH, OKCUAAMH, KUCIIOTaMH, COJISIMU. AJTIOMUHOTEPMHUSL.

OO1ast xapaKTepUCTHKA 1eMeHTOB | A-rpymibl. OKCHIIBI U TUAPOKCHIBI EIOYHBIX METAIIIOB, HX MOJTyYCHHE,
CBOICTBa, NpUMEHEHNE. BaxkHelIre cou EeJ0YHbIX METAJUIOB, UX 3HAaUEHHUE B IPUPOJE U )KU3HU YEIOBEKA.

OO6mas xapakTepucTuka 35eMeHTOB || A-rpymmer. OKCHUABI U THAPOKCHIBI IMIEIOYHO3EMETbHBIX METAJIIOB, X
MOJIy4YEHUE, CBOMCTBA U IpUMeHeHue. BaxxHelue con ne109YH03eMENbHBIX METAIIOB, UX 3HAUYEHUE B IPUPOLIE U
JKU3HH denoBeka. KapOoHATHI M THApOKapOOHATHI KaNbIHS.

Bpemennas u mocrosiHHas Jk€cTkOcTh BoJbl. CHocoObI ycTpaHeHHs BpeMeHHOH x€ctkocTH. CrocoObl
YCTpaHEHUs MOCTOSTHHOM KECTKOCTH.

CoenMHCHUS alIOMUHMS B MPUPOJIC. XUMHUYCCKHE CBOWCTBA amroMHUHUA. OCOOCHHOCTH OKCHAA U THIPOKCHIA
ATFOMUHUS Kak aM(DOTEpPHBIX COSMHCHUM. BaxkHelme conn amtoMuHus (XJI0pHI, CyibhaT).

Oco0eHHOCTH CTpOeHHUS aToMa xene3a. JKene3o B mpupoze. Bakueiimme pynsr sxenesa. [lomydeHne 9yryHa u
cramu. Okcuasl U ruapokcusl xene3a(ll) u (III). Comm xemesa(Il) u (III). OOHapy)eHHE KaTHOHOB Xele3a B
pacTBope. 3HaueHHE COeIMHEHUH JKee3a.

Kopposust razoBas (XMMHYECKas) M 3JEKTPOXHMHYECKas. 3alluTa METaUIOB OT KOppO3ud. Meramisl B
npupone. Ilonsatue o meramurypruu. UYépHas um nBerHas Meramulyprus. Ilupomeramiyprusi, rMIpOMeTalIyprusi,
anekTpomeTautyprus. JJomeHHsii nporecc. [lepepaboTka yyryHa B cTaib. DJIEKTPOJIU3 PACILIIABOB.

JdeMoHCcTpauuu
e  BsaumozeiicTBue HaTpUs, JIUTHUS U KaJbLHs C BOJOM.
e [‘opeHue HaTpusi, MarHus U >kejie3a B KUCIOPOJIe.
e  Bcrbllika TEPMUTHON CMECH.
e BsaumozeiicTBue cMecu OPOIIKOB CEPhI U XkKeJe3a, LIMHKA U Cephl.
° BzanmoeicTBre alfOMUHUS C KUCJIOTaMU, IMIEJI0YaMH U BOJOM.
e  BzamMozeiicTBHE Kelle3a U MEAH C XJIOPOM.
e BzaumojeiicTBue Menu ¢ KOHIEHTPUPOBAHHON CEPHON KHUCIOTON M a30THOW KHCIOTOH (pa30aBieHHON U
KOHIICHTPUPOBAHHOM).
e  Okpacka MIaMeHU COEIUHEHHUSIMU LIEJIOYHBIX METAIJIOB.
e  Okpacka mIaMeHU COeTUHEHUSIMH 1EI0YHO3EMENbHBIX METAIIOB.
e [ ameHwue U3BECTH BOJOH.
e [lonyueHue ECTKOM BOJIbI B3AaMMOJIEUCTBUEM YTJIEKHUCIIOTO ra3a ¢ U3BECTKOBOI BOJIOMH.
e VYcTpaHeHHE BPEMEHHOM KECTKOCTH KHIITYEHUEM U TOOABIICHUEM COJIBI.
° YcrpaHeHre oCTOSTHHON )KECTKOCTH T00aBJICHUEM COJIBI.
e  VOHWTHI M IPUHIIAI UX JEHCTBUS (BHICOPPArMeHT).

L4 KOHJ’IGKHI/IX OPpUPOAHBIX COGHI/IHGHI/Iﬁ AJIFOMUHUA.
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e  Buneodparments! u cnaiiibl «OKCHI ATFOMUHHS ¥ €r0 MO (pUKAIIMN.

e [lomyuyeHne aMm(pOTEpHOro THAPOKCUIA ATIOMUHHS M UCCIIEJOBAaHHE €TO CBOMCTB.

e  Komnexnus «XuMHu4eckre HICTOYHUKH TOKa.

e  Pe3ynbTaThl [UIMTEIHHOTO 3KCIIEPUMEHTA 0 W3YYCHHIO KOPPO3HWU CTANBHBIX M3IEIHH B 3aBHCUMOCTH OT
YCIIOBUH IPOLIECCOB.

e Boccranosnenne menn 3 okcuaa mean(1l) Bogopomom.

e  Buneodparments u ciaiiibl «IIpor3BoACTBO UyryHa U CTalINy.

e  Buneodparments u cnaiiabl «M3nenus U3 4yryHa u CTaiamy.

e  Buneodparments u cnaiiipl «[Ipou3BOACTBO aTIOMUHHSY.

JlabopaTopHbIie ONbITHI

* B3anmMopeticTre xene3a ¢ pactBopoM cynbdarta memu(Il).

* [Tony4yeHue U3BECTKOBOM BOJBI U OIBITHI C HEH.

* [Monyuenwue rumpoxcuaos sxenesa(ll) u (11).

» KauecTBeHHBIE peakIuy Ha KAaTHOHBI XKeJle3a.

IIpakTnyeckue padoTnl

6. JKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEeHHSI.

7. Pemienue 3KcriepuMEHTaIbHbIX 33/1a4 110 TeMe «MeTauby.

XuMus ¥ OKpy:Kaowmas cpeaa

Crpoenne 3emnu: sApo, MaHTHs, 3eMHas Kopa, Jurocdepa, rugpocdepa, atMochepa. XUMUIESCKHH COCTaB
3emun. ['opHele nopoasl. Munepainsl. Pyasl. Ocanounble ropHslie nopoasl. Ilojae3Hbsie uckonaemsie.

VICTOUHMKM XMMHYECKOTO 3arps3HEHMs] OKpY)Karomied cpensl. [to0ambHBIE SKOJIOTHYECKHE TPOOIEMBI
YeJIOBEYECTBA: HapyIIeHHEe OMOTeOXMMHUYECKHX KPYTOBOPOTOB XHMHUYECKHX 3JE€MEHTOB, MOTEIUICHHE KINMATa,
KHUCJIOTHBIE AOXIU U Jip. O30HOBBIE ABIPBL. MeXIyHapOIHOE COTPYAHHYECTBO B 00JACTH OXPaHbI OKpY’KaroIien
CpeIBl OT XUMHUYECKOTO 3arpsA3HEHHS. «3eNEHast XUMHUIY.

JdeMoHcTpauuu

e  Buneodparments u cnaiiner « CTpoeHue 3eMin 1 €€ XUMHYECKHH COCTaB.
e  Komekmnust MUHEpaoB ¥ TOPHBIX MOPOI.
e  Komnekuus «Pyasl MeTanaoBy.
e  Buneodparments! u cnaiinsl «I modanbHBIE YKOJIOTHYECKHE TPOOIEMBI YEIOBEUECTBAY.
e  BuneodparMeHTH U CIAiIBI O CTEIIEHN 3KOJIOTHYECKOH YUCTOTHI TOBapa.
JlaGopaTopHbIe ONBITHI
* I3yuenue rpanura.
* M3ydyeHue MapKHpPOBOK Pa3IUUHBIX BUJOB NPOMBIIIJIEHHBIX U IPOJOBOJILCTBEHHBIX TOBAPOB.
0000 eHNe 3HAHMI 10 XMMHUH KyP€a OCHOBHOM IIKOJIBI.
IoaroroBka k OCHOBHOMY rocy1apcTBEHHOMY IK3aMeHY

CrpoeHure aromMa B COOTBETCTBHM C MOJOXKEHUEM XHMUYECKOTO 3JIEMEHTA B MEPHOAMYECKOH CHCTEME.
CrpoeHre BemIeCTBAa: XMMHYECKas CBS3b M KPUCTAJUIMYECKas pemETKa. 3aBHCHMOCTh CBOWCTB 00pa30BaHHBIX
3JIEMEHTaMH IIPOCTBIX BEIIECTB (METAaUIOB, HEMETAIIOB, OJIATOPOIHBIX Ta30B) OT IOJIOXKEHHUS 3JIEMEHTOB B
MEPHOANYECKON CHCTeMEe. THIOJIOrns HEOPraHWYECKHX BEIECTB, pa3/eieHHNe WX Ha KIacChl M TPYMIIBL.

IIpencraBurenu.
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IIpusHaku U ycnoBUs NPOTEKaHMS XMMUYECKHMX peakuuil. TUMonorus XMMHUYECKHX peakiuil Mo pa3auyHbIM
npusHakaMm. Peakiun noHHOTO 00MeHa. OKUCITUTENBHO-BOCCTAHOBUTEIIBHBIC PEaKIINH.
XUMHUECKHEe CBOMCTBA MPOCTHIX BEIIECTB. XapaKTEpPHbIC XMMHYECKHIE CBOWCTBA COJEOOPa3yIOUINX OKCHIOB,

THUIPOKCHAOB  (OCHOBaHH,  KHCIOPOJACONEPXAIIUX  KHCIOT ®  aM(OTEepPHBIX  THUAPOKCHIOB), CONECH.



IIpumepHOe TeMaTHUYeCKOE IJIAHUPOBAHUE

8 KITACC

(2 4 B HezeIIO, BCero 68 vaca)

Homep OcHoBHOE XapaKTepuCcTHKA OCHOBHBIX
yYpOKa Tema ypoka coJep:KaHue BH/IOB /ICATEJIbHOCTH Y4AIIUXCS
n/n YpPOKa (Ha ypoBHe y4eOHBIX el CTBHIi)
HavajbHble NOHATHS U 3aKOHBI XuMuHU (20 1)
1 [Ipenmer Xxumuu. Tena u BemecTsa. ObvsicHAamb, 4YTO TPEIMETOM
Ponb xumun CaolicTBa U3Y4EHHUS XUMHUH SABIIIOTCS
B )KM3HU Ye€JIOBEKa BEIIECTB. BElIeCTBa, MX  CBOWCTBA W
OTaloHHBIE MpEeBpaIlCHHUS.
¢duznueckue Pasnuuams Tena u BemiecTsa,
CBOICTBA BEILECTB. | BELIECTBA U MaTEPHUAIIBL.
Marepuanst Yemanaenusamo MIPUYUHHO-
Y MaTEpUAJIOBEICH | CIEIICTBEHHBIE  CBSI3M  MEXIY
ve. XUMHYECKHE | CBOMCTBAMH  BEIIECTB M HUX
SBJICHUS. Ponb | npumenenunem.
XUMHUU B JKU3HHU Xapaxmepuzoseams
COBPEMEHHOT0 MI0JIOKUTEIBHYIO u
oOmiecTna. OTPULIATENIBHYIO pPOJb XHUMHUU B
OtHoeHune YKU3HU COBPEMEHHOT'O OOIECTBA.
oOmiecTBa K Apeymenmuposams CBOIO
XUMUH: MO3ULUIO 1o OTHOILIEHUIO
xeMopuus U | kK xemowiuu u xemopooun

xemooOusi.




JdemMoHcTpaumu.
Konnexmus
MaTepUaJioB U
W3ASTINI U3 HUX.
JlaGopaTropHbie
ONBITHI. 1.
O3HaKoMJICHHE
C KOJIJICKITHEH
nabopaTopHOH
MOCY/TbI

Mertonsl
XUMHHA

HU3YyUCHUA

Meroabl u3ydeHus
XHMUH.
Hab6nronenue.
OKCHEepUMEHT
MopenupoBaHue.
Mogpenu
MaTepuaibHbIe
(BelleCTBEHHBIE) U
3HAKOBBIC
(cuMBOJTIBHBIE).
JdemMoHCcTpanmu.
Mogenu,
UCIIOJIb3YEMbIE Ha
ypokax  (U3MKH,

OMOJIOTHHU u
reorpaduu.
O0BEMHBIE U
HIaPOCTEPIKHEBBIC
MOJIENTN

HEKOTOPBIX

Xapaxkmepuzosams OCHOBHBIE
METOABl HW3YYEHUS eCTECTBEHHO-
HAYYHBIX JUCHUTUIHH.

IIpugooums npuMepsl
MaTepHaIbHBIX U 3HAKOBBIX, WIN
CUMBOJIBHBIX, MOJIEIIEH,
UCITOJIb3YeMbIX Ha YPOKax (pU3MKH,
Ouosoruu U reorpaduu.

Cobupamb 00bEMHBIE U
IaPOCTEPKHEBBIE MOJICITH
HEKOTOPBIX XUMHUUECKUX BEIIECTB
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XUMHYECKHUX
BellecTB. Mogenu
KPUCTAIITNYECKHIX
pemeETOK
ArperaTHble l'azpl. Kugkoctu. | Paziuuams TpHU arperaTHbixX
COCTOsIHMS BemlecTB | TBEpAbIC COCTOSIHUS BEIIECTBA.
BEIIIECTBA. Yemanasnusamo B3aMMOCBS3b
B3aumnsie MEXy arperaTHbIMU COCTOSTHUSMHU
MePEXO0/Ibl HAa OCHOBE B3aWMHBIX IEPEXOJI0B
BEIIECTBA U3 | BELIECTBA.
OJIHOTO Hnnrocmpuposams B3alMHBbIE
arperaTHoro MePEXO/IbI BEIIECTB MPUMEPAMHU.
COCTOSIHHS B | Habarwoams XUMUYECKUN

JIpyroe: BO3TOHKa
(cybnmumarusi) U
necyomuManus,
KOHJIEHCallUs u
UCTIapeHHe,
KpUCTAJNTU3alus U
TUTaBJICHUE.
JleMoHCTpALUH.
Cobupanue
npubopa Ui
MOJIyYCHHUsSI Ta3a |
poBepKa ero
TepPMETHYHOCTH.
Bosronka cyxoro
Jabla, WOAA WU
Ha(TaIMHA.
ArperaTtHblie
COCTOSIHUS BOJIBI.
JlaGoparopHble

BKCHGPI/IMCHT %1 ()eﬂamb BBIBOJIbBI HA
OCHOBE HAOIIOICHUI
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ONbITHI. 2.
IIpoBepka
FePMETUYHOCTH
npubdopa JUTSt

IMOJIYy4YCHUS I'da30B

Ipakmuueckas [IpaBuna rexuuku | Pabomams ¢ 1abOpaToOpHBIM
paboma 1 0e301acHOCTH U o0opynoBaHuEeM
HEKOTOPBHIE BUJIbI W HarpeBaTelIbHBIMU TNPUOOpaMU B
pabot B COOTBETCTBUU C TpaBUJIAMH
XUMHUYECKON TEXHHUKHU 0€3011aCHOCTH.
nabopatopuun Buvinoanamo IIpOCTENIINE
(kaOMHETEe XUMHUH) | MAHHUITYJSIIAA € JTADOPaTOPHBIM
obopynoBaHueM: ¢ 1a00paTOPHBIM
ITATUBOM, CO CTUPTOBKOMU
Jlomawnuti Hab6nronenue 3a Buvinonansams 6e3omacHbie B
9KCHnepumMeHm ropsIiel CBeUon JIOMAIITHUX YCIOBUAX
AKCIIEPUMEHTHI, TPOBOIUTH
HaOJIOJICHUS 32 TOPSIIEH CBEUOH.
Ogopmaams OTUET O TMPOJIETAHHON
pabore c WCIIOIb30BAaHHEM
pyccKoro (pogHOro) sA3bIKa U sI3bIKa
XUMHUHU
dusnyeckue dusnueckue Paznuuamyo buznueckue 51

SIBJIEHUST — KaK
OCHOBA pa3/ieNICHUs
cMeced B XUMUH

aBieHus. YucCThie
BEIIIECTBA U CMECH.
I'omorenHrIe U

XUMHUYECKHE  SBJICHUS, YHCTbIC
BEILIECTBA U CMECH.
Knaccuguyuposamo cmecu.
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reTeporeHHbIe
CMecCH. Cmecu
razoo0pasHsie,
KUJIKUE "
TBEpBIe. CITOCOOBI
pasaeeHus
cMeceil:
NEPEeroHKa,  WIA
JCTHIUISIINS,
OTCTanBaHUE,
(buIbTpOBaAHUE,
KPUCTAILTU3AIUS
WIK BbIIApUBaHUE.
Xpomatorpadus.
[Tpumenenue >THX
croco0oB

paszeneHus
cMmecen B
nabopaTopHOi

NpaKkTHKE, Ha

IIPOU3BOJICTBE U B
OBITY.

JdemMoHCcTpanmu.
Paznenenue nByx
HECMEIIMBAIOIINXC
s KHAKOCTEH C
ITOMOIIILIO
JeNUTEeILHON
BOPOHKH.
Huctumngarop u
ero pabora.

VYcranoska TUIA

Ilpusooums  TIpUMEpBI  CMECeH,
UMEIOLINX PA3JIMYHOE arperaTtHoe
COCTOSIHHE.

Yemanasnusamo MPUYUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXIY
buznIecKuMu CBOWCTBaMHU

KOMIIOHEHTOB CMECH H CIloco0amMu
WX pa3zelieHHUs.

Paznuuams  criocoObl  pasnencHus
cMecel, ONUCHIBAMb
U 0Xapakxmepu3o6uléams HX
MPaKTUYECKOE 3HAUCHHE
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GUIBTpOBaHUS H
eé paborta.
YcTaHoBka IUIA
BBIIIAPUBAHUS U €€
pabora.
Komnexuus
OBITOBBIX
npuOopoB JUTS
(buIbTpOBaAHUS
BO3/IyXa.
Paznenenune
KPacsIIero
BEIeCTBa
dromacrtepa c
MOMOIIBI0  MeToJa
OyMakHOM
xpomarorpaduu.
JlabopaTopHbie
ONBbITHI. 3.
O3HakoMJIeHHE

C MUHEpalIaMu,
00pasyromumMu
TPaHUT.

4. IlpuroTtoBneHue
reTepPOreHHON
CMECH TIOPOIIKOB
Cephl C KEJIe30M U
WX pa3/ielieHne

Ilpakmuueckasn
paboma 3 (ananoe
pabomul « Ouucmka
NOBAPEHHOU COMUY)

AHanu3 1MOYBEI

Pabomams ¢ 1mabopaTopHBIM
obopyoBaHuEM

U HarpeBaTeNIbHBIMU TpUOOpaMu B
COOTBETCTBUU C MpaBHJIAMH
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TEXHHUKHU 0€30I11aCHOCTH.
Buvinoanams npocrenmne npuEMbI
oOpareHus ¢ 1abopaTopHBIM
000pyI0BaHUEM: BOPOHKOW,
(GUIBTPOM U CIUPTOBKOM.
Habniooamw 3a CBOIcTBaMH
BEUIECTB U MPEBpPALICHUSIMH,
MPOUCXOSAIINMHU C BEIIECTBAMHU.
Onucvieamo XUMHUYECKUN
AKCIIEPUMEHT c MIOMOIIbIO
pyccKoro (poJHOTO) A3bIKA U SI3bIKA
XUMUH.

Jlenams BBIBOABI 1O peE3yiabTaTam
IIPOBEIEHHOI0 HKCIIEPUMEHTA

AToMHO-
MOJIEKYJIIPHOE
yUEHHUE.
XnuMuyeckme
AJIEMEHTHI

XUMHYECKHe
DJIEMEHTHI. ATOMBEI
n MOJIEKYJIBI.
[Ipoctslie u
CIIOJKHBIE
BEIIIECTBA.

Amnotponuss  Ha
npuMepe
KHCIIOpOJa.
OcHOBHBIE
MOJIOKEHUS
aTOMHO-
MOJIEKYJISIPHOTO
YUYECHHS. HoHsL.
BemecrBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOECHHSI.

ObvsicHamb, 9TO TaKOE
XUMHYECKHH DIIEMEHT, aTOM,
MOJIEKYJIA, AJUIOTPOIIUS, HOH.
Paznuuams npocTeie U CIOXKHBIE
BEIIIECTBA, BEIIECTBA
MOJIEKYJIIPHOTO 1
HEMOJIEKYJISIPHOTO CTPOECHUS.
Yemanasnueams npuanHHO-
CJIEICTBEHHBIE CBA3U MEXKIY
COCTaBOM MOJIEKYJI U CBOMCTBaMHU
AIUTOTPOITHBIX MOAU(PHUKAIUI
KHUCJI0pOJa.

Dopmyauposams OCHOBHBIE
ITOJIOKEHHUS aTOMHO-
MOJIEKYJIIPHOTO YYEHHUSI
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JdemMoHcTpaumu.
Mogenn
AJUIOTPOITHBIX

Mo auuKaIIit
yriepojia U Cephl.
[Tonyuyenue o30Ha

3HaKH XHMHYECKHUX
3JIEMCHTOB.
Ilepuonuueckas
Tabaua
XHUMHYCSCKHX
sanementoB /. W.
MeHnpeneesa.

3Haku  (CHMBOJIBI)
XUMHUYECKHUX
3JIEMEHTOB.
WNudopmanus,
KOTOPYIO HECYT
3HAKU XUMUYECKUX
AJIEMEHTOB.
DTUMOJIOTHUS
Ha3BaHUU
HEKOTOPBIX
XUMUYECKHX
AJIEMEHTOB.
Ilepuoauueckas
Tabiuia
XUMUYECKHUX
snementoB JI. W.
Meneneesa:
KOPOTKOTIEPHOTHBI
171 u
JUTUHHOTICPUOTHBI
171 BApHUaHTHI.
[Tepuoapr U
rpynmnsl.  ['yaBHas
u no0OoyHas

Ha3zvieamye v 3anucvieams 3HaKU
XUMHUUYECKHX 3JIEMEHTOB.
Xapaxkmepuzoeams NHPOPMAIHIO,
KOTOPYIO HECYT 3HAKU XMMUYECKUX
3JIEMEHTOB.

Onucvieams CTPYKTYPY
MEePUOINYECKON TaOIUITBI
XUMHYECKHX 35ieMeHToB [[. 1.
Menneneesa.

ObvscHamb ATUMOJIOTHYECKHE
Hayaja Ha3BaHUM  XHMMHUYECKHUX
AJIEMEHTOB M X OT/ACJIbHBIX TPYIIIL.
Paznuuams KOPOTKONEPUOIHBIN H
JUTMHHOTICPUOTHBIN BapUaHTHI
nepuoanueckon cucremsl J[. H.
MenneneeBa
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NOATrPYIIIbl, WX
A- u b-rpynnsl
OTHOCHUTENLHAA
aTOMHas Macca.
JdemMoHcTpaumu.
Hoprpersr 1. .
bepuemnyca u JI.
1. Menneneena.

KopoTtkomneprnoaHsl
151 u
JUIMHHOIIEPUO/IHBI
51 BAPUAHTHI
MepUOINYECKOM
cucremol  JI. W.
Menneneesa

10—11 | Xumuueckue XUMHYECKUE Omobpasicamb COCTaB BEIIECTB C

(bopMmyIbI (bopMyIbI. MOMOIIBIO XUMUYECKUX (POPMYIL.

HNupexcor u | Pasnuuamo HHIEKCHI 31
KO3 PULIHEHTHI. KO3 PULIUEHTHI.
OTtHocutenbHast Haxooump OTHOCHUTEJIbHYIO
MOJIEKYJIsIpHast MOJIEKYJISIPHYIO MacCy BeIleCTBa U
Macca. MaccoBasi | MAaCCOBYIO  JIOJII0  XHMHYECKOTO
JI0JIs1 XUMHUYECKOTO | 3JIeMEHTa B COCTUHEHHUU.
JJIeMEHTa B | Tpancnuposams nH(pOopMaLIo,
COEIMHEHUH. KOTOPYIO ~ HECyT  XUMHUYECKHe
Nudopmanus, bopMyIibl
KOTOPYIO HECYT
XUMHYECKHE
bopmyIbI

12—13 | BaneuTHOCTE Banentnocts. ObwvscHame, YTO Takoe
CTpyKTypHas BAJICHTHOCTb.
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dbopmyia.
XuMH4yecKue
3JIEMEHTHI
MOCTOSIHHOM
MepEMEHHOMN

BaJICHTHOCTBIO.

BreiBon  dopmysis

COCAUHEHMS
BaJIEHTHOCTH.
Ornpenenenue
BaJIEHTHOCTHU
XUMHYECKOTO
dJIEMEHTA
dbopmyie
BCIICCTBA.
CocraBieHue
Ha3BaHUM
COCIMHEHNH,
COCTOSIIINX

Io

10

nus3

I[Byx XUMHUUYCCKUX
JJIEMEHTOB. 3aKOH

IIOCTOAHCTBA

COCTaBa BELIECTB.
JdemoHcTpaumu.

KoHnctpynpoBanue
HIAPOCTEPIKHEBBIX
MOJIEJIEN MOJIEKYJI

Ilonumams OTpakeHUE TOpsIIKa
COCMHEHUSI aTOMOB B MOJIEKYJIAX
BEIIIECTB MOCPEICTBOM
CTPYKTYPHBIX (OpMYII.

Yuemv  cocmasname  popmyibl
COCAWHCHUN IO BaJICHTHOCTH H

onpeoensimo BaJICHTHOCTh
DIIEMEHTa no hopmyie ero
COCIIMHEHUS
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14

XUMHYECKHE
peakiumn

XuMu4yecKue
peaKkiuu.
Pearentsi u
MPOJTYKThI
peakLuu.
[Ipu3naku
XUMUYECKHX
peakuuii. YcioBus
UX TPOTEKAHUS U
MpEKpaIICHHUS.
Peaknuu ropenus.
TemmoBoit > dexT
peakiuu.
DK30TepPMUYECKUE
u
SHIO0TEPMUYECKHE
peaKIuu.
JdemoHcTpaumu.
Amnmapar  Kunmna.
Paznoxenue
Oouxpomara
aMMoHus. ['opeHue
cepbl U MarHUeBOi
JICHTBI.
JlabopaTopHble
ONBITHI. S.
Bzaumoneicteue
pPacTBOPOB
XJopuaa HaTpus u
HOoAMAAa Kalaus C
pacTBOpOM
HUTpaTa cepedpa.

Xapaxmepuzo6ams XUMHIECKYIO
peakuuIo ¥ e€ y4aCTHUKOB
(peareHThI U MMPOAYKTHI PEAKIIUH).
Onucvieams IPU3HAKHA U YCTIOBUS
TEUYCHUS] XUMHUYECKUX PEAKIIHH.
Paznuyams  dK30TEpMUYECKHEC U
OHJIOTEPMHUYECKUE PCAKIIHH.
CoomHocums peakuuyd TOPCHHS U
IK30TEPMHUYUCCKUE PEAKITHH.
Habnwoams u onucvleamo
XUMUYECKHIA  DKCHEPUMEHT  C
MOMOIIBI0  PYCCKOTO  (POJHOTO)
SI3bIKA U SI3bIKA XUMUHU
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6. [Tonyuenue
TUAPOKCHIA
memu(ll) wu  ero
B3aUMOJCHUCTBHE C
CEpHOM KHUCIOTOM.
7.
BzaumoneiictBue
pactBopa coabl C
KHUCJIOTOM

15—16

XUMHUYECKHUE
ypaBHEHUS

3aKOH COXpaHEHUus
Macchl  BEIECTB.
XuMH4YecKue
YpaBHEHHUS.
CocraBnenue
XUMHYECKHUX
YpaBHEHUM.
Nudopmanus,
KOTOPYIO HECET
XUMUYECKOE
ypaBHEHUE.
JleMoHCTpALUH.
IToptpetsr M. B.
JlomonocoBa u A.
JL JlaBya3sne.
T'openne docdopa.
OTMBITHI,
WJUTIOCTPUPYIOLINE
3aKOH COXPaHEHUSI
MaccChl BEIIECTB.
JlaGoparopHble
ONbITHI. 8.
IIpoBepka 3akoHa

Dopmynuposams 3aKOH
COXpaHEHHsI MaCChl BEIIECTB.
Cocmasnsims Ha €r0 OCHOBE
XHUMHUYECKHE YPAaBHCHHUSI.
Tpancauposame MHGOPMAITHIO,
KOTOPYIO HECYT XUMUYECKHE
YpaBHCHHS.
DKCTepuMEHTAILHO
noomeepacoams CpaBeJIMBOCTh
3aKOHA COXPAHEHUS MaCChI
BEIICCTB
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COXpaHCHUA MACChI

BCIIIECTB Ha
npuMepe
B3aNMOICUCTBHSA
mEI0Un u
KHCJIOTHI. 9.

[IpoBepka 3akoHa
COXpaHEHMsI MaccChl

BEIICCTB Ha
npumepe
B3aMMO/ICICTBUS
MEIOYN H  COJH
xenesa(lll)

17—18 | Tumel xumuvecknx | Kimaccuduxammst Knaccuguyuposamv  xumudeckue

peakuuit XUMUYECKHX peakuMy 1O MNpPU3HAKY YKCIa H

peakiui 0 | COCTaBa PEareHTOB U MPOYKTOB.
cocTaBy W uucny | Xapakmepusogamb poJb
peareHToB U | KaTanu3aTopa B TPOTEKaHUHU
MPOAYKTOB. THIIBI | XUMUYECKON peaKIUu.
XUMHUYECKHUX Habnwoams u ONUCLIBAMb
peakuui. Peakuuu | XuMHUECKUN JKCIIEPUMEHT
COETMHEHUS, C TIOMOIIbIO  PYCCKOTrO  (POAHOTO)
pa3NoXKeHus, SA3bIKA U SI3bIKA XUMHUHU
3aMeIIeHHS u
oOMeHa.
Karanmusatopsl.
JleMoOHCTpaLUK.
I'openune docdopa,
pacTBOpeHHE
NPOJYKTa TOpPEHUs
B BOJIE u

HCCIIENOBAHUE
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MOJTy4EHHOTO
pactBopa
JTAKMYCOM.
Bzaumopneiicteue
COJITHOM  KHUCIIOTBI
c ITUHKOM.
ITonyuenue
THIPOKCUIA
meau(ll) U ero
paslioKeHue  Ipu
HarpeBaHUMU.
JlabopaTopHble
ONbITHI. 10.
Paznoxenue
nepoKcuIa
BOJIOpOZa c
MOMOIIBI0  OKCHJIA
mapranma(lV).

11. 3amemienue
JKEIe30M MeIu B
MEJTHOM KYIIOpOCe

19 [ToBTOpeHue TectupoBanue,
1 000011IeHNe TEMBI. | pelIeHHe 3ajay 1
[ToaroroBka k BBITIOJTHCHHE
KOHTPOJIBHOU YIIPA)KHEHUH 110
pabore TeMe

20 Koumponvnas paboma I no teme «HaganbHbIe MOHATUS U 3aKOHBI XUMHI))

Ba:xuHeiimue npeacraBuTe/ M Heopranmieckux pemecrs. KosimuecrBeHHble
OoTHOIIeHHns B xumuu (18 1)
21 Bosayx u ero cocraB | CoctaB Bo3ayxa. Xapaxmepuzosams 00BEMHYIO

[Tousatue 00

JOJIF0O KOMIIOHEHTA TaKOU
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00BEMHOIT J10J1E
(¢) xoMnoHeHTa
IIPUPOJHOMN
ra3oBOH cMeCU —
BO3/TyXa.

Pacuer 00néMa
KOMIIOHCHTA
ra3oBOM CMECH I10
ero o0bEMHOI
JI0JIe 1 Ha00OPOT.
JdemMoHCcTpaumu.
Onpenenenue
COJIepKaHUs
KHCIIOpO/ia B
BO3JIyX€

MIPUPOAHON Ta30BOM CMECH, KaK
BO3yX, U paccuumsléams
00BEMHYIO JTOJTIO TIO 00BEMY ITOM
CMeECH.

Onucvieamv 00bEMHBIN cOCTaB
aTMochepHOro Bo3Iyxa

U NOHUMAmMb 3HAYCHUE
MTOCTOSTHCTBA ATOT'O COCTaBa JJIst
3JI0pOBBS

22

Kucnopon

Kucnopoa. O30H.

[Tonyuenune
KHCIIOPO/Ja.
Cobupanue u
pacno3HaBaHUe
KHCJIOPO/Ia.
XUMHYECKHe
CBOMCTBaA
KHCIIOPO/Ja:
B3aMMOJICHCTBHE C
MeTajlaMH,
HEMETaJLIAMU U
CIIOKHBIMH
BEIIIECTBaMH.
IIpumenenue
KHUCJIOpOJa.
Kpyrosopot

Xapaxmepuszoéams ~ 030H,  Kak
aJUIOTPOITHYIO MoAU(DUKAITIIO
KHCIIOpO/Ia.

Onucvleams buznveckue "

XHUMHUYCCKUC CBOﬁCTBa, IMOJIy4YCHHUC
u IIPUMCHCHHUEC Kucjopoaa C

UCTIOJIb30BaHUEM pyccKoro
(pOHOTO) SI3BIKA U SI3BIKA XFMHH.
Yemanasnusamo MIPUYUHHO-
CIIEZICTBEHHBIE  CBS3H  MEXIY
bu3nuecKuMu CBOMCTBaMH
KHCIIOpOJla M crHocobaMu  ero
coOupaHus.

IIposooums u Haoba00amo
XUMHUYECKUA  DKCHEPUMEHT IO
MOJTY4CHHIO, coOupaHuto u
pacro3HaBaHMIO KHCIIOpOAa
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KHCIIOpO/ia B
pUpPOJIE.
JdemMoHcTpaumu.
[Tonyuenue
KHCIIOpOoJia
paziioKeHuEeM
nepMaHraHara
KaJusi U
nepoKcuIa
BOJIOpOJA.
Cobupanue
KHCII0pOoJia
METOJIOM
BBITCCHCHUS
BO3/1yXa U BOJIBI.
Pacno3znaBanne
KHCTIOpO/Ia.
I'openue maruus,
Kenesa, yris,
cepsl U ocdopa B

C COOJIFOJICHHEM TPaBUJI TCXHUKH
0€30I1aCHOCTH. Onucvieamo
XUMHUYECKHHA SKCIIEPUMEHT

KUCIIOPOJE.
23 Ilpakmuueckas [Tonyuenue, Pabomams ¢ nmabopaTopHbIM
paboma 4 cobupanue u | 06opyaoBaHUEM U
pacro3HaBaHHE HarpeBaTelbHBIMH TNPHOOpaMH B
KUCJIOpOJa COOTBETCTBUU c npaBUIaMu

TEXHHUKHU 0€3011aCHOCTH.

Buvinoaname mpocreuine mpuEMBI
oOpamieHuss ¢ J1a0OpaTOPHBIM
obopymoBaHueM: coOupaTh MpUOOP
JUId TIOJIy4€HHs] Ta30B, IPOBEPATH
ero FepMETUYHOCTh u
UCMOJNb30BaTh  JUId  TOJYYEHUs
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KHCIIOpO/Ia.
Cobupames ~ KUCIOPOJ  METOJOM
BBITECHEHUS BO3yXa u

PACno3Hasamv KUCI0POO.
Habnrooamos 3a CBOMCTBaMH

BEIECTB 51 SIBIICHUSMU,
MPOUCXOSIINMHU C BEIICCTBAMHU.

Onucwvleamo XUMHYECKHI
SKCIIEPUMEHT c ITOMOIIBIO

pycckoro (pOAHOrO0) sI3bIKA U SI3bIKA
XUMHH.

Cocmasnamo OTYET o
pe3ysbTatam MIPOBEAEHHOTO
IKCIIEPHMEHTA
24 Oxcuabl OKcHIEBL Buvioensmo CYILIECTBEHHBIE
HasBanus MPU3HAKU OKCHJIOB.
OKCHJIOB. Jlasams Ha3BaHUS OKCHJIOB IO HX
CocraBnenue dbopMynam.

(bopMyn OKCHJIOB
10 UX Ha3BaHUSIM.
IIpencraBurenu
OKCH/JIOB: BOJA,
YIJIEKUCIBIN Ta3,
HeraiéHas
U3BECTD.
JleMOHCTpALIHM.
Komnexnus
OKCH/JIOB.
JlabopaTopHbie
onbIT. 12.
[TomyTHEHHE
U3BECTKOBOI BOJEI

Cocmaenams  HOpMyIBl  OKCHUIIOB
10 UX Ha3BaHUSM.

Xapaxmepuszosamb TaKUX
MPEICTaBUTENEH  OKCHUIOB, Kak
BOJIA, YTJIEKUCIIBIN ras u

Heraménas n3BecTh
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IIPU MPOITYCKAHUU
YIJIIEKUCIIOro ra3a

25 Bonopon Bonopon B Xapaxkmepuzosamo COCTaB
IpUpOJIE. MOJIEKYJIbI, ¢buznyeckue u
duznyeckue u XUMHYECKHE CBOMCTBA, MOJTy4YCHHE
XUMHUYCCKHEC Y IpUMEHEHUE BOJ0PO/Ia.

CBOMCTBA Yemanaenueams MIPUYUHHO-
BOJIOPOJia, €ro CICICTBEHHBIE  CBSI3U  MEXIY
MOJTy4YeHUE U buznyecKUMU  CBOWCTBaMU |
MpUMEHEHHE. crocobamu coOmpaHusi BOAOPOJA,
JleMoOHCTpaUM. MEX1Yy XUMHUYECKHMH CBOMCTBaMH
[Tonmyuenue, BOJIOPO/Ia U €T0 MPUMEHEHHUEM.
cobupanue u Ilposooumo u Haoba00amo
pacrio3HaBaHue XUMUYECKUM  DKCIIEPUMEHT  TI0
BOZOpOJA. MOJIYYEHUIO, COOUPAHUIO u
['openue pacro3HaBaHUIO BOojlopoAa ¢
BOZIOPOJA. COONIOZICHHEM TPaBUI  TEXHHUKH
B3aumoneiictue 0€301MacHOCTH. Onucwieams
BOJIOpPOJIA C XUMHUYECKUN SKCIIEPUMEHT
okcuaom meau(ll).
JlaboparopHble
onbIT. 13.
[Tomyuenue
BOJIOpO/IA MpHU
B3aUMOJICCTBUU
IUHKA C COJITHOU
KHCJIOTOM

26 Ilpakmuyeckasn [onyuenue, Pabomamy ¢ 1mabopaTopHBIM

paboma 5 cobupanue 1 | 000pyIOBaHHEM u

pacro3HaBaHHE HArpeBaTeNIbHBIMU  TIpHOOpaMu B
BOJIOpOJA COOTBETCTBUU c paBHJIaMU
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TEXHHUKHU 0€30I11aCHOCTH.
Buvinonnams mpocreiiine npueéMsI
oOpamieHuss ¢ J1abOpaTOPHBIM
obopymoBaHueM: coOuparh MpuodOp
JUIsL TIONy4eHUsS] ra3oB, IPOBEPSTH
ero TepPMETUYHOCTh "
UCIIONB30BAaTh  JJISl  TMOJYYECHUS
BOJIOpOJA.

Cobupams ~ BOJOPOIL  METOAOM
BBITCCHCHUS BO3/yXa "
PACno3Hasams 6000poo.
Habniooamw 3a CBOIcTBaMH

BEIIECTB u SIBJICHUSMU,
MIPOUCXOASIINMU C BEIICCTBAMHU.

Onucwisams XUMHUYECKUI
AKCIIEPUMEHT c ITOMOIIILIO

pycckoro (poaHOTro) s3bIKa U SI3BIKA
XUMUH.

Cocmasnams OTYET o
pe3yjibTataM MPOBEAEHHOTO
JKCIIEpUMEHTA

27

Kucaortel

Kucnorsr, ux
COCTaB U UX
KJaccupuKarus.
Nunukaropsl.
Tab6muna
PacTBOPUMOCTH.
CepHas u consiHas
KHUCJIOTBI, UX
CBOWCTBA U
pPUMEHEHHE.

Ananuzuposams coCcTaB KACIOT.
Pacnosnasamo KHCIIOThI c
MOMOIIIbI0 UHANKATOPOB.
Xapaxkmepuzosams
MPEACTABUTENECH KHUCIOT: CEPHYIO
U COJISTHYIO.

Onpeodenamo pacTBOPUMOCTh
COEIMHEHUI C MOMOIIbIO TaOIULIBI
PacTBOPUMOCTH.

Yemanasnusame IIPUYNHHO-
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JleMoHCTpanum. CIE/ICTBEHHBIE  CBSI3M  MEXIY
Komnexuus CBOMCTBAMM CEPHOM M COJSHOMN
MUHEPATIbHBIX KHCIIOT u o0nactaMu ux
KuCIoT. [IpaBuino | mpumeHeHus
pa3baBieHUs Oco3nasams HEOOXOIUMOCTh
CEpOM KUCIIOTHI. COOIOICHUST  TMPABWII  TEXHUKH
JlabopaTropHbie Oe3omacHocT Tpu  pabore ¢
onbIT. 14. KHUCJIOTaMU
PacnioznaBanue
KHCJIOT C
MOMOIIBIO
WHIUKATOPOB

28 Commn Comnu, ux coctaB u | Xapakmepuszoeams  COIM  Kak
Ha3BaHUA. MPOAYKTHI 3aMEIlIeHUs BOAOPOJa B
PactBopumMocTh KHCIJIOTE Ha METaJL.
COJICH B BOJIE. 3anucvieams QopMyIBl CoOJIel O
[IpencraBurenu BAJICHTHOCTH.

COJIEH: XJIOpHUJL
HaTpus, KapOoHaT
KanpLus, pocdar
KaJIbITH.
JdemoHcTpaumu.
Komnexnus conei.
Tabmuna
PacTBOPUMOCTH
OCHOBAHMIA,
KHUCJIOT U cojiell B
BOJIE

Has3zvieams conu no popmynam.
HUcnonvzosamo TabIuIly
pacTBOPUMOCTHU JUISt
XapaKTEPUCTUKU CBOMCTB COJICH.
IIposooums pacu€Tsl 1o hopmysam
coJien
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29—30

KomnnuectBo
BEIIECTBA

UYucno Asorajpo.
KomnuectBo
BemecTsa. MoIb.
Momnspaas  macca.
KpatHbie enquHuIBI
WU3MEPEHUS
KOJIWYECTBA
BEIICCTBA —
MHJIJIAMOJIb H
KUJIOMOJIb,
MUWUJIMMOJIIpHAST U
KHJIOMOJISIpHAS
Macchl BelllecTBa.
Pacuétrr C
HCIOIb30BaHUEM
MMOHATHH
«KOJIMYECTBO
BEIICCTBAY,
«MOJIsIpHast
Macca, «UHCIIO0
ABoragpo».
JdemMoHcTpanum.
Hexoropsie
METaJIbI,
HEMETAILIB n
COEIMHEHUS c
KOJIMYECTBOM
BEIIIECTBA, PABHBIM
1 MoJb

ObwsicHAmMb TTOHATUS «KOJIHUYECTBO

BCIICCTBAY, «MOJIbY, «IHUCII0
ABoraapoy, «MOJISIpHAsI Maccay.

Pewamo 3aJ1a4u c
HCIOJIb30BaHUEM MTOHATHH
«KOJIMYECTBO BEII[CCTBAY,
«MOJIIpHAs maccay, «UHCIIO0
ABoraapo
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31

MossipHblii 00BEM
ra3os

3akoH  ABorajapo.
MounsipHblii  00bEM
razo00pa3HbIX
BEIIECTB.
OtHOcUTENbHAS
MJIOTHOCTH Trasa 1o
Ipyromy rasy.
KpaTtHbie enquHUIBI
U3MEPEHUS —
MUJUTMMOJIAPHBIN U
KUJIOMOJISIPHBIN
00BEeMBI
razo00pa3HbIX
BEIIECTB.

Pacuérsl c
WCIIOJIb30BaHUEM
MOHATUI
«KOJINYECTBO
BEILIECTBAY,
«MOJISIpHAs
Maccay,
«MOJISIPHBIN 00BEM
razoBy, «YUCIO
ABoraapo.
JleMOHCTpaI M.
Monens
MOJISIPHOTO 00BEMA
ra3oB

Obvscuams TIOHATHS  «MOJISIPHBIN
00bE€M  razoB»,  «HOpPMAaJbHBIC
YCIIOBUS.

Pewamys 3anaun ¢ ucnoap30BaHueM
MOHITUH «KOJHMYECTBO BEILIECTBAY,
«MOJISIpHAsi Macca», «MOJISIPHBIM
00BEM Tra3oBy», «4UCI0 ABOTaPO»
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32—33 | Pacuérel o Pacuérnr c Xapaxmepuszosamuo

XUMHAYECKUM UCITIOJIb30BAaHUEM | KOJIMYECTBEHHYIO CTOPOHY

YpaBHEHUSAM MOHSITUN XUMHYECKHUX 00BEKTOB u
«KOJHMYECTBO IPOIIECCOB.
BEIIECTBAY, Pewamyo 3a/1auun c
«MOJISIpHAs UCTIOJIb30BaHUEM HOHSATHI
Macca, «KOJMYECTBO BEIIIECTBAY,
«MOJISIPHBIN 00BEM | «MOJSIpHAsT Macca», «MOJISIPHBIN
ra3oB», «aucio | 00BEM ra3zoBy, «4uciI0 ABOTaapoO»
ABoraapo»

34 Bomga. OcHoBanus Tunpocdepa. ObvsicHsamb IOHATHS «OCHOBAHUS»,

KpyroBopot BoAbI | «1IETOUYN, «Ka4ecTBEHHas
B NPUPOE. | PEAKIU», KHHIAUKATOPY.
dusnueckue u | Knaccuguyuposams ocHOBaHMS 110
XUMHYECKHE pPacTBOPUMOCTH B BOJIC.
cBoiicTBa  BOJIBL: | Onpedenamo 1o bopmyie

B3aUMOJCHUCTBUE C
OKCHJIaMH.
OcHoBaHus, 150,
COCTaB.
PactBopumocTs
OCHOBaHHUH B BOJIE.
HN3meHeHnune
OKpacku
WHIUKATOPOB B
LIEJIOYHOU  CcpeJe.
[IpencraBurenu
IIEI0YEH:
TUJIPOKCHIBI
HaTpus, Kaaus U
KaJIbITH.

MPUHAJIC)KHOCTh HCOPraHMYCCKUX
BCIICECTB K KJIACCY OCHOBaHMI.

Xapaxkmepuzosams CBOICTBa
OT/IENbHBIX MpeACTaBUTENEH
OCHOBaHUM.

Hcnonvsoeams TabnuIly

pPacTBOPUMOCTU JJIsi OTNpeAeNeHUs
pPacTBOPUMOCTHA OCHOBAHUM
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JdemMoHcTpaumu.
Komnekmus
OCHOBaHHH.
JlabopaTopHbIii
OIIBIT. 15.
HN3menenmne
OKpacKu
WHIUKATOPOB B
IEITIOYHOU Cpesie

35

PacTtBopbI.
MaccoBas
PacTBOPEHHOTO
BEILIECTBA

JIOJISt

PactBoputens u
pacTBOPEHHOE
BEIIECTRO.
PacTtBOpbI.
PacTBOpenue.
I'mppatsl.
CoIbBaThI.
MaccoBas OIS
pacTBOPEHHOTO
BEIIECTBA.
Pacuersr,
CBsI3aHHBIE c
HCTI0Ib30BaHUEM
TIOHSATHS
«MaccoBas  JOJs
PacTBOPEHHOIO
BEIIISCTBAY.
JlabopaTopHbIii
ONBIT. 16.
O3HakoMJIEHHE C
npenapaTamMmu
JOMaIIHen HJIN
IKOJIbHOU

Obvsicramb  TIOHATHA —«MaccoBast
JIOJIsl PAaCTBOPEHHOI'O BEILIECTBAY.
Yemanasnusamo aHaJIOTHU c
00BEMHOII  JOJIEi KOMIIOHEHTOB
ra30BOM CMECH.

Pewamos 3anaun ¢ MCIIOJIBb30BaHUEM
MMOHATHH «mMaccoBas JOJIs
SJIEMEHTAa B BEIIECTBE», «MaccoBas
JIONIE  PACTBOPEHHOTO BEIIECTBAY,
«00bEéMHass A0S Tra3000pa3HOro
BEIISCTBAY
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anTeyKu —
pacTBOpaMu
MepoKcuaa
BOJIOPO/JIA,
CIIUPTOBOM
HACTOUKH HOJa U
aMMHaKa.

36 Ipakmuyeckasn [Ipurorosnenue Pabomamy ¢ mabopaTopHBIM
paboma 6 pacTBopa o0opynoBaHruEeM u
3aJaHHON HarpeBaTeIbHBIMU  TIPHOOpaMu B

MacCOBOM  JIOJICH | COOTBETCTBHU c npaBUIaMU

pacTBOpPEHHOTO TEXHUKU OE30MaCHOCTH.

BEIECTBA Buinoansme npocteiiyue npuéMbI
oOpamieHuss ¢ J1aOOpaTOPHBIM
000py10BaHUEM: c MEpHBIM
IWINHAPOM, C BECAMH.
Habniooams 3a CBOMCTBaMH
BEIIECTB u SIBJICHUSIMH,
MPOUCXOSIIUMHU C BEIIECTBAMHU.
Onucvieams OKCHEPUMEHT  C
MOMOIIBI0  PYCCKOTO  (POIHOTO)
SI3BIKA W SI3BIKA XHMHH.
Cocmaenams OTYETHI o
pe3yJibTaTtaMm MPOBEAEHHOTO
IKCIIEPUMEHTA.
l'omosums pacTBOPHI c
ONpEeNENEHHON MacCOBOM  JTOJNEN
pPacTBOPEHHOTO BEIIECTBA

- Jlomawnuti BreipamniBanne Buvinonnams 6e3onacHbie B
9KCHepuMeHm KPHUCTaJJIOB JIOMAITHUX YCIOBHSIX

AITFOMOKAITMEBBIX AKCIIEPUMEHTHI, IPOBOIUTH

KBAaCI[OB WK | HaOJIOCHUS 32 POCTOM

125



MCIHOI'O KyIIopoca

KPUCTAJUJIOB.
Ogopmasaims OTUET O IPOJICITAHHON
paboTe ¢ UCIOJIb30BaHUEM
PYCCKOTO 5I3bIKa U SI3bIKA XUMUHU.

37 O06o001eHre u cucTeMaTU3aIys 3HaHui 1o Teme «BakHeimme npeacTaBuTenu
HEOPTaHMYECKUX BellecTB. KoJMueCTBEHHBIC OTHOIICHUS B XHMHU)

38 Koumponvnaa paboma no teme «Bakneinire npeacTaBUTeI HEOPraHUIECKUX
BenecTB. KoamdecTBeHHbIC OTHONICHHS] B XUMUN

OCHOBHBIE KJACCHI HeOPranudeckKux coequuenuii (10 u)

39 Okcumsl, ux O06001menmue ObwacHames IIOHSTHUS
KJaccupuKanus CBEICHHUIA 00 | «Heconeobpasyrolue OKCHJIBI»,
XUMHYCCKHE U OKCHJIaX, uX | «coneoOpa3yrolme OKCH/IBI»,
CBOICTBa KJlaccU(pUKaInHy, «OCHOBHBIE OKCHUJBI», «KHCIOTHBIE

HA3BaHUSX U | OKCHUIBD».

CBOMCTBAX. Xapaxmepuszoseambo oOmiue
Crioco0sI XUMUYECKHE CBOICTBA
MOJTyYeHUs coneo0pa3yroImx OKCH/JIOB
OKCHJIOB (KUCITOTHBIX " OCHOBHBIX).
JlabopaTopHbIe Cocmasnsams ypaBHEHUS PEAKIMN €
ONBITHI. 17. | yuactuem okcunoB. Habrodams n
Bzaumoneicteue onucvieams PEAKUUU C Y4aCTUEM
OKCHJIa KJIBIIUSI C | OKCHJOB C TIOMOIIBIO PYCCKOTO
BOJIOMH. 18. | (poaHOTrO) 5A3BIKA U SA3bIKA XMMUHU.
ITomyTHEHME IIposooums OTIBITHI,

U3BECTKOBOM BOJBI

MOJITBEPKIAIOIIHE XUMHYECKHE
CBOMCTBA OKCHJIOB C COOJIIO/IEHHEM
NPaBUJI TEXHUKU O€30MaCHOCTH
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40

OcHoBaHus, UX
KJIacCU(UKAIIHS
1 XUMHYECKHE
CBOMCTBa

OcHoBaHU4, nX
KJIacCU(pUKALS,
Ha3BaHMUS H
CBOICTBA.
Bs3aumozeiictBue ¢
KUCJIOTaMU,
KUCJIOTHBIMU
OKCHUJIaMH 5
COJISIMU.
Paznoxenue
HEPaCTBOPUMBIX
OCHOBAHHI.
CriocoOsbl
MOJTYYCHUS
OCHOBaHMH.
JlabopaTopHble
ONBITHI. 19.
Peakmusa
HEUTpaIU3alUu.
20. [lonyuenune
THAPOKCHUIA
memu(ll) wu  ero
B3aUMOJCUCTBHE C

KUCJIOTOM. 21.
Paznoxenue
TUAPOKCH]IA
menu(ll) npu

HarpeBaHNMN

Cocmasname ypaBHEHUS PEAKIUN C
y4acCTUEM OCHOBAHUM.
Habnrwoams u OnucwHlBamo
peakuMyu ¢ y4aCTHEM OCHOBAaHUU C
HOMOIIBIO  pyccKoro  (poaHoOro)
SI3bIKA U SI3bIKA XUMUH.

Ilposooumu OTIBITHI,
MOATBEPKIAIOIINE XUMHYECKHE
CBOMCTBa OCHOBaHHH, c

coOIOICHUEM MPaBUI  TEXHUKH
0e301acHOCTH
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41—42

Kucnotsl, nx
KJIacCU(UKAIIHS
1 XUMHYECKHE
CBOMCTBa

KucnoTsr, nX
KIaccupukanus u
Ha3BaHus. OOmme
XHUMUYCCKHEC
CBOMCTBA KHCIIOT.
BzaumoneiictBue
KHCJIOT c
METajIaMH.
DJIEKTPOXUMHUYECK
un pan
HanpsHKeHUH
METaJIJIOB.
BzaumoneiictBue
KUCJIOT c
OKCHJaMH
METAJIIOB.
BzaumogeiictBue
KUCJIOT c
OCHOBaHMSIMH —
peakius
HEUTpaIU3alUu.
BzanmogeiicTre
KUCIIOT C COJISIMH.
[Tomyuenue
0ECKHUCIOPOIHBIX
51
KHCIIOPOJCOIepKA
IIAX KUCJIOT.
JlabopaTopHble
ONBITHI. 22.
BzaumoneiicrBue
KHCJIOT c

Xapaxkmepuzosams oOmue
XUMHUYECKHE CBOMCTBA KUCIIOT
Cocmasname ypaBHEHUS PEAKIUN C
ydacTueM Kuciot. Habniodams n
onucvléamy peakluud C y4acTHEM
KHCJIIOT  C IIOMOMIBIO  PYCCKOTO
(pomHOTO) SI3bIKA U S3bIKA XUMHH.
IIposooums OTIBITHI,
MOJITBEP K IAOIIHE XUMHUYECKHE
CBOICTBAa KHCIOT, C COOJIIOIEHUEM
MPaBUJI TEXHUKH 0€30MaCHOCTH
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MeETaJUIaMU. 23.
BzaumoerictBue
KHCJIOT C COJIIMHA

43—44

Conun, ux
KJIaccHu(pUKaIHsI
A XUMHAYECKHE
CBOMCTBa

Coau, 150:¢
Kiaccupukanus u
CBOIMCTBA.
PactBopuMocTh
colleii B BOJC.
BzaumoneiictBue
coleit c
KHCJIOTaMH

U IIeJI0YaMHU.
BzaumopeiictBue
coleit c
MeTaJlJIaMH,
OCOOCHHOCTH JTHX
peaKuui.
BsanmoneticTeue
COJIeH C COMISIMU.
JlaboparopHble
ONBITHI. 24.
O3HakoMieHHE C
KOJIJIEKIIMEH
CoJIeit. 25.
BzaumoneiicTBue
cynbdara memu(ll)
¢ kene3om. 26.
BzaumoneiicTBue
coJiell ¢ cosIMu

Paznuuarte  MOHATHA — «CpeIHHE
COJINY, «KUCJIBIE COJIN», «OCHOBHEIE
COJIN.

XapakTepru3oBaTh ob1ue
XUMHYECKHE CBOMCTBA COJICH.
Cocmaensams ypaBHEHUS PeaKLUi ¢
yuactueM coseid. Habnwooams u
onucvléams Peaklud C y4acTHEM
COJIEH € IIOMOIIBKD  PYCCKOIO
(pomHOTO) SI3bIKA U A3bIKA XUMUH.
IIposooums OTIBITHI,
MOATBEPKIAOIINE XUMUYECKHE
CBOICTBA COJIEH, C COOJIOIEHUEM
MPaBHJI TEXHUKH 0€30MaCHOCTH
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45 I'enetnueckas cBsA3b | ['eHeTHUeckue Xapaxmepuszoseambo IIOHATHE
MEXIy  KJacCaMH | psiibl MeTaula M | «T€HETHUYECKUH psaay.
HEOpPraHUYECKUX HEMeTaJla. Hnnrocmpuposams  T€HETUYECKYIO
COeAMHEHU N ['eneTnueckas CBSI3b MEXy BEIIIECTBAMMU:

CBSI3b MEXIY | IPOCTOE BEIIECTBO — OKCHJ —
KJIaccaMu THJPOKCUJ — COJb.
HEOPraHM4YEeCKUX 3anucvieamv ypaBHEHMs PEAKLM,
BEIIIECTB. COOTBETCTBYIOLIUX
JlabopaTopHbie MOCNIE0BATEIbHOCTH  (LIETIOYKE)
OMNBITHI. 27. | mpeBpalleHHit HEOPraHMYecKuX
I'enernueckas BELIECTB Pa3IUYHbIX KJIACCOB

CBSI3b Ha IpHMeEpe

COCIUHEHUN Menu

46 IIpaxmuueckas Pemenne Ymemuw oOpamiarbes c

paboma 1 AKCIIEPUMEHTAJIbH | Ja0OpaTOpHBIM  00OpYy/IOBaHUEM
BIX 337la4 MO TEME | U HarpeBaTelbHBIMH IMpUOOpaMH B
«OCHOBHBIE COOTBETCTBUU C MpaBHJIAMH
KJIaCChI TEXHUKU OE30MaCHOCTH.
HEOPraHM4YEeCKUX Pacnosnasams HEKOTOpbIE aHUOHBI
COCIMHEHU I U KaTHOHBI.

Habnrooams CBOICTBa
DIIEKTPOJIUTOB U  TPOUCXOMISIINX
C HUMH SBJICHUH.

Habnooame u ONUCLIBAMb
PCaKIUU C YYACTUEM DIICKTPOJIUTOB
C TOMOIIBI pycckoro (pomHoro)
SI3BIKA M SI3bIKA XMMUH.
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@opmynuposamb  BBIBOABI IO

pesynpTaram MPOBEIEHHOTO
IKCIIEPUMEHTA
47 O0o00menre ©u cucreMaTu3anyst 3HaHHH 1m0 TeMe «OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COCTMHCHHIN
48 Kontponbnass pabora 1o Teme «OCHOBHBIE KIJIACCHI HEOPTaHHUYECKUX
COCTUHEHUN)

Ilepuoanyeckuii 3aK0OH U NepuoAMYECKasi cUCTeMa XuUMHMYecKuX 3jaemeHToB /I, HU.
MenpeneeBa. Ctpoenue aroma (8 u)

49

EcrectBenHEbIC
ceMeHcTBa
XHUMHYCSCKHX
3JIEMCHTOB.
AmdorepHOCTD

EcrecTBeHHBIC
ceMencTBa
XUMHYECKHUX
3JIEMEHTOB:
IETIOYHEIC n
MIEJI0YHO3EMEIbHEI
e METaJlIbl,
rajJIoreHEl,
WHEPTHBIE
(6maropoHbIe)
rassl.
AMpoTepHOCTbD.
AmMdoTtepHbie
OKCHJIBI u
TUIAPOKCHIBI.
KomiexcHnie
COJIH.
JlabopaTopHble
ONBITLI. 28.
ITonyuenue
amdorepHOTO
TUAPOKCHIA u

Obvsacuamo MIPU3HAKH,
MTO3BOJISTFOIINAE OOBEIUHATH TPYIIITHI
XHUMUYECKUX JJIEMEHTOB B

€CTECTBEHHBIE CEMENCTBA.
Packpvisamb XUMUYECKUN CMBICI

(3TUMOTIOTHIO) Ha3BaHUU
€CTEeCTBCHHBIX CEMEHCTB.
Apeymenmuposamso
OTHOCUTEIBHOCTD Ha3BaHM
«UHEPTHBIE Ta3bDy.

Obvacuame, IIOHSTHE
«amdoTepHbIe COEIMHEHUSY.
Habnrooams H ONUCHIBAMDb

peakuMy  MEXIy  BellleCTBaMHU
C TIOMOIIIBIO  PYCCKOTO  (POJHOTO)
S3bIKA U S3bIKA XUMHUH.
Xapaxmepuzoeams JTIBOVMCTBEHHBIN
XapakTep CBOWCTB aM(OTEPHBIX
OKCHJIOB ¥ THIPOKCHJIOB.
1Ipo6ooumsb OMBITHI IO TIOTYYEHUIO
U TOATBEPKJICHUIO XHMHYECKHUX
CBOMCTB aM(OTEPHBIX OKCHUIOB H
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HUCCIENOBAHUE €TI0
CBOWCTB

THIPOKCHUIOB C  COOJIOCHHEM
NPaBUJI TEXHUKU OE€30MaCHOCTH

50 OTtkpeITHE Otkpeitue . W. | Pasauuame €CTECTBEHHYO u
NEePUOINIECKOTO MenieneeBbIM UCKYCCTBEHHYIO KJI1acCU(UKALIIH.
3akona 1. U. NEPUOANYECKOTO ObvscHamy, nouemMy
MenieneeBbIM 3aKOHa U CO3/laHH€ | IEPUOAMYECKHM 3aKOH  OTHOCST

UM K €CTECTBEHHOH KJIaCCU(PHUKAIIHH.
HEePUOIUIECKOM Mooenuposamuw XUMUYECKHE
CUCTEMBbI 3aKOHOMEPHOCTH, BBIJIEIISIS
XUMHUYECKHX CYIIECTBEHHBIE  XapaKTEPUCTHKHU
AJIEMEHTOB. 00BEKTa W TIPEACTABISAA HUX B
JleMOHCTpanmu. IPOCTPaHCTBEHHO-TpaprueCcKon
Paznuunbie popmsl | unu 3HAKOBO-CUMBOJIMYECKOU
TabIH1L dopme

MePUOINYECKOMN

CHCTEMBI.

MonaenupoBanne

IIOCTPOEHHUS

MEPUOINYECKOMN

cuctemsl J[. .

MeneneeBa

51 OcHoBHbIE CBeJleHUsI | ATOMBI Kak ¢opma Obvsacuame, 4TO TaKoe

O CTPOEHUU aTOMOB | CYIIECTBOBAHHUS «IIPOTOHY, CHEUTPOHY,
XUMHUYECKHX «OJIEKTPOH», «XUMHYECKHIH
3JIEMEHTOB. AIIEMEHT», «MAaCCOBOI UHCIIO».
OcHoBHbIE Onucvieambs ~ CTPOEHHE  sA1pa
CBE/ICHUS O | aTOMa HCIOJIB3Ysl MEPUOINYECKYIO

CTPOCHUU aTOMOB.

CUCTCMY XHMHUUYCCKHUX 3JBJICMCHTOB
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JlokazaTrenbcTBa
CJII0’KHOCTH
CTPOCHHUS aTOMOB.
OnbITHI
Pezepdopna.
ILnanerapnas
MOJIETb CTPOCHUSA
aToma.

CoctaB  aTOMHBIX
sanep: MIPOTOHBI,
HEUTPOHBI.
MaccoBoe 4ucIno.
CoBpeMeHHOE
ompeieNeHne
TTOHSATHS
«XUMHYECKUH
DIIEMEHT.
OTHOCHUTENbHAS
aTOMHast Macca.
Bzaumocss3b
MOHATUN
«IIPOTOH,
CHEUTPOHY,
«OTHOCHUTEbHAS
aTOMHas Maccay.

JdemMoHCcTpanmu.
Monean aToMOB
XUMHYECKHUX
DJIEMEHTOB

J. . Menneneena.

Ionyuams  wHOPMALIUIO

10

XUMHUHU U3 PA3JIMYHBIX UCTOYHHKOB,

aHanu3uposams €€
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52 Crpoenue Mukpomup. Obvsacuamo MOHSTHE
3JIEKTPOHHBIX ONEKTPOHBI. «QJIEKTPOHHBIN CII0W», W
000JI04€K aTOMOB CtpoeHnue «OHEPreTUYeCcKUil YpOBEHbY.

HEPreTUUECKUX Cocmasnams CXEMBI
YpOBHEH  aTOMOB | pacHpezesieHusi JJIEKTPOHOB IO
XUMHAYECKHIX AIIEKTPOHHBIM CIIOSIM B
anemeHToB 1—20. | 31eKTpOHHOM 000JI09Ke

ITonsiTue 0

3aBEPIIEHHOM

AIIEKTPOHHOM

cIoe.

53 [Tepuoanueckas N3otomsl. Packpvisamv  duznueckuii CMBICI
cucrema dusnueckui MOPAAKOBOIO HOMEpPa XUMUYECKOIO
XUMHYECKHUX CMBICJI CUMBOJIUKH | 9JIeMEHTa, HOMepa Mepuoja H
anemenToB JI. 1. MIEPUOIUYECKON HOMEpA IPYIIIIHL.

Menieneena CHCTEMBI. Obvacuamo 3aKOHOMEPHOCTHU
CoBpeMeHHas U3MEHEHHSI ~ METaUTMYeCKUX |
dbopmynupoBka HEMETATIMYECKUX CBOWCTB
NEPUOTUTICCKOTO XUMHYECKHX JJIEMEHTOB W WX
3aKOHa. COETMHEHUH B MepUOJIaX U Ipymmax
N3menenus
CBONCTB
3JIEMEHTOB B
nepuoax u
rpymnmnax KaK
(byHKLUS CTPOCHUS
ANEKTPOHHBIX

000J104EK aTOMOB.

134



54—55 | XapakrepucTtruka XapaKTepucTuKa Xapakmepuzosamv  XUMHUYECKHE
3JIEMEHTA AJIEMEHTA-METa/ula | AIEMEHThl |—3 mepuonoB Mo HX
10 €r0 MOJIOKEHUIO | U 3JIEMEHTA- | IOJIOKEHUI0 B MEPUOJAMYECKOU
B [IEPUONYECKON HEMeTa/lla 10 HX | CHCTEME XUMHUYECKUX JJIEMEHTOB
cucTeEME IOJIOKEHUIO B | . . Menneneena.
MEPUOINYECKOMN Apaymenmuposamso CBOICTBa
cucremMe OKCHUJIOB U THJIPOKCHUJOB METAJIOB
XUMHUYECKHUX u HEMETAJIJIOB IOCPEACTBOM
snementoB J[. W. | ypaBHeHul peakuuii
Menneneesa.
JdeMoHcTpanmnm.
Mogenmn  atomoB
snemMeHToB  1—3
NEPHUOJIOB
56 3HaueHue Coob1menus Onpeodenamo VUCTOYHUKU
MEePUONYECKOTO yyanmxcs 0 | XUMUYeCKOH H(DOPMALINH.
3aKOHAa KU3HM, HaydHOH | [loayuamo HE00XO0IUMYIO

U NIEPUOTUYECKON
CHUCTEMBI
XUMHYECKHX
2JIEMEHTOB

. . MenneneeBa

1 OOIIIECTBEHHON
gestenbHOCTH [,
H. Menneneena

UHPOpPMALIMI0O W3  Pa3ITUYHBIX
UCTOYHUKOB, aHaiusuposams €g,
ogopmnsme MH(pOPMalMOHHBIN
NPOAYKT,  Npe3eHmoeams  €ro,
éecmu ~ HAy4yHYIl0  JUCKYCCHIO,
omcmausams CBOIO TOUKY 3PEHUS
WU KOppekmuposams e&

Xumnueckas cBa3b. Ok

HUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu (8 1)

57

Honnas xummuueckas
CBs3b

Honnas
XAMHYECKasl CBS3b.
Hownsl,
00pa3oBaHHBIC
aToOMaMHM METaJljIoB
u HEMETAaJIJIOB.

Obvsichsamb, 4YTO TaKOoe WOHHAs
CBSI3b, HOHBI.

Xapaxmepuzoeams MEXaHU3M
00pa3oBaHUsI MOHHOM CBSI3H.
Cocmasnsims cXeMbl 00pa3oOBaHUs
HOHHOM CBS3H.
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CxeMbl
00pazoBaHus
HOHHOM CBSI3H IS
OMHapHBIX
COCTUHEHUN.
HNonnas
KpHUCTaJUIMYECKas
peméTka 51
buznvecKue
CBOMCTBA BEIIECTB
C OJTHM  TUIIOM
pewérku. [lonsaTue
0 dbopMynbHOI
CJIMHULIE
BCIICCTBA.
JdemoHcTpaumu.
BuneodparmeHnTst
n ciaiinel «Monaas
XHUMUYECKas
CBSI3bY.
Kommexmust
BEIIIECTB C MOHHOM
XUMHUYECKOMN
CBsI3bI0.  Mojenu
HOHHBIX

Hcnonvzosamos 3HAKOBOE
MOJICIINPOBAHUE.

Onpedenssimp  THN ~ XUMHUYECKOU
CBsI3U 10 (hOpMYyJIe BEIIECTBA.
Ilpusooums TpuUMeEpbl BEIIECTB C
MOHHOM CBSI3BIO.

Yemanaenuseamo MIPUYUHHO-
CICICTBEHHBIE  CBSI3U  MEXIY
COCTaBOM  BEILIECTBA M  BUIOM
XUMHUYECKOW CBA3U, MEXKIY MOHHOM
CBSI3bIO u KPUCTANIMYECKUM
CTPOCHMEM  BELIECTBA,  MEKIY
KPUCTAJUTMYECKUM CTPOEHUEM
BellecTBa U €ro (pU3M4YEeCKUMHU
CBOWMCTBaMH

KpI/ICTaJ'IJ'II/I‘—IeCKI/IX
pEeETOK
58 KoBanenTtnas KoBanenTtnas Obvsicrams OHATUS
XAMHYECKasl CBI3b XMUMHUYECKas CBA3b. | KKOBAJECHTHAS CBI3bY,
DIIeKTPOHHBIE «BaJICHTHOCTbY.
U CTPYKTYpHBIC Cocmasnsims cxeMbl 00pa3oBaHUs

(bOpMYIIBI.

KOBAJICHTHOW HETOJAPHOU
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BajieHTHOCTS.
KoBanentnas
HEIOJISIPHAS CBS3b.
Cxembl
00paszoBaHus
KOBAJICHTHOM
CBSI3M B OMHApHBIX
COCTMHEHUSIX.
MonekynspHas

Y aTOMHast
KpUCTaJUIMYECKUE
peLIETKY, 5
CBOMCTBA BEILIECTB
C OTUM  THUIIOM
PELIETOK.
JdemoHcTpaumu.
BuneodparmeHnTst
u ClTa bl
«KoBanenTtHas
XUMHUYECKas
CBSI3b).
Komnekmus
BEILIECTB
MOJIEKYJIIPHOTO U
aTOMHOTO
cTpoenus. Moaenu
MOJIEKYJIIPHBIX U
ATOMHBIX
KPUCTAJUTMYECKUX
pEmETOK

XUMHYECKOU CBSI3H.
Hcnonvzosams 3HaKOBOE
MO/JICIIMPOBaHUE.

Onpedensims TATI XUMUYECKOMN
CBsI3U 10 (hopMyJIie BEIIECTBA.

1Ipuooums IprUMepHI BELLIECTB C

KOBaJICHTHOM CBS3bI0.
Yemanasnueams npuunHHO-
CJIE/ICTBEHHBIE CBSI3U MEKIY
COCTaBOM BEILIECTBA U BUIAOM
XUMHUYECKOH CBS3H, MEXKY
KOBAJICHTHOH CBSI3BIO U
KPUCTAJUIMYECKUM CTPOCHUEM
BEIIIECTBA, MEXIY
KPUCTAJUIMYECKUM CTPOECHUEM
BElIEeCTBa U €ro (U3NUECKUMHU
CBOMCTBaMH
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59

KoBanenTHas
HEToJIsIpHAs

Y TIOJISIpHAS
XHUMHYECKas! CBS3b

DJIEKTPOOTpHUIIATE
JILHOCTB. Psn
3JIEKTPOOTPULIATEN
BHOCTH.
KoBasieHTHas
HETOoJISIpHAS

Y TIOJISIpHAs
XUMHUYECKas CBS3b.
Jumnons. Cxembl
o0pazoBaHUs
KOBAJICHTHOM
IIOJISIPHOM CBSA3U

B OMHApHBIX
COCTMHEHUSIX.
MounekyisipHas u
aToOMHas
KpUCTAJUIMYECKUE
pEWETKH, U
CBOMCTBA BEILIECTB
C 3TUM THUIIOM
PELIETOK.
JdemoHcTpaumu.
Mopaenu
MOJICKYJIIPHBIX
ATOMHBIX
KPUCTAJUTHYECKUX
peETOK

ObwvscHamos MOHATHUS
«KOBAJICHTHAsl TIOJISIPHASsl CBSI3bY,
«QJICKTPOOTPHUIIATSIIBHOCTY,
«BO3TOHKAY, UJIH «CyOIMMAIIH.
Cocmasnsimes CXeMbl 00pa30BaHUs

KOBAJICHTHOU HOJISIPHOM
XUMHUYECKOH CBSI3H.

Hcnonvzosams 3HAaKOBOE
MOJIEJIMPOBAHUE.
Xapaxmepuzoeamb MEXaHU3M
o0pa3oBaHus MIOJIIPHOU

KOBAJIEHTHOM CBSI3H.

Onpedenssimp  THN ~ XUMHYECKOU
CBSI3M 110 (hopMyJie BEIIECTBA.
IIpusooums TpUMEpPHI BELIECTB C
KOBAJIEHTHOM MOJISIPHOM CBA3BIO.
Yemanaenueams [IPUYHUHHO-
CIIEICTBEHHBIE  CBSI3U  MEXIY
COCTaBOM  BELIECTBA M BHJIOM
XUMHUYECKON CBSI3H, MEXIy
KOBaJICHTHON CBSI3bIO "
KPUCTAIITNYECKUM CTpPOEHHEM
BELIECTBA, MEXIY
KPUCTAIITMYECKUM CTpPOEHHEM
BEIIECTBA M €ro (PU3MUECKUMHU
CBOMCTBaMH.

Cocmaenams (HopMysbl OMHAPHBIX
COCNUHEHUN II0 BaJECHTHOCTH H
HaxoOums BAJIGHTHOCTH 3JIEMEHTOB
o dbopmyie OMHAPHOTO
COEIMHEHMUS.

Hcnonvzosamo MaTepuaabHOE
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MOACIINPOBAHUEC

60

Metamnmuueckas
XUMHUYECKASA CBA3b

MeTammyeckas
XHMUYCCKAs CBS3b
A MeTaJIMYecKas
KpUCTAJUTMYECKast
peméTka.
CBolicTBa BEIICCTB
C OJTHM  TUIIOM
pewérku. Enunas
npupona
XUMHYECKHAX
CBS3€I.
JdemoHCcTpaumu.
BuneodparmeHnTst
U CIIaNIbI
«MeTtannmyeckas
XHUMUYECKas
CBSI3bY.
Komnexmus
«Mertamnnsl U
CIIJIABBI».
JlabopaTopHble
ONBITHI. 29.
HzroroBnenue
MOJCIIH,
WJUTFOCTPUPYIOLIEN
0COOEHHOCTH
MeTaJJIMYeCKON
CBSI3H

Obwscrame, 4TO Takoe
MeTaJUIHYecKasi CBS3b.
Cocmasnsimes CXeMbl 00pa30BaHUs

MeTaJIIMYeCKON XUMHUYECKOH
CBSI3H.

Hcnonvzosams 3HAKOBOE
MOJICTTUPOBAHUE.
Xapaxkmepuzosams MeXaHu3M
o0pazoBaHUs METaJUIMYECKOM
CBSI3H.

Onpedenams  THN ~ XUMHYECKOU
CBSI3M 110 (hopMyJie BEIIECTBA.
Ilpueooums TIpUMEpHI BEILECTB C
METAJIJINYECKOHN CBSA3BIO.
Yemanaenueams [IPUYHUHHO-
CIIEZICTBEHHBIE  CBS3M  MEXIY
COCTaBOM  BeEIleCTBA U  BUAOM

XUMHYECKON CBSI3H, MEXIY
METAJUINYECKON CBSI3bIO u
KPUCTAJUTMYECKUM CTPOCHUEM
BEILIECTBA, MEXKITY
KPUCTAJUTMYECKUM CTPOCHUEM

BellecTBAa M €ro (pU3MUYEeCKUMH
CBOMCTBaMMH.

Hcnonvzosams MaTepHalbHOE
MOJIETTUPOBAHHE
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61 Crenens okucaenus | CteneHb ObOvsicnambs  TIOHATUSA — «CTENEHD
OKHCJICHUS. OKMCIIEHUS», «BAJIEHTHOCTDY.
CpaBHeHue Cocmasnsims GOpMyJibl OMHAPHBIX
CTEIEHU COCAUMHEHUI Ha OCHOBE OOIIEro
OKMCIJIEHUS criocoba ux Ha3BaHMIA.
Y BaJIEHTHOCTH. Cpasnusamv  6aneHmHocms |
[IpaBmiia pacuéra | CTEICHb OKHCICHUS.
CTCIICHEH Paccuumuvieamo CTCIICHU
OKHCIIEHUS 10 | OKUCJIEHHUS 1o bopmynam
bopmynam XUMHUYECKHUX COEIUHEHUI
XAMHYECKHUX
COCIUHCHHI
62 OKHCIUTEIBLHO- OKHCIUTEIBHO- ObwvacHames IIOHSTHS
BOCCTAaHOBUTEJIBHBIE | BOCCTAHOBUTEIBHBI | «OKHUCIUTEILHO-
peakiuu € peaKIuu. BOCCTAHOBUTEIILHBIE peaKium»,
Onpenencaue «OKHCIIUTEIBY», «BOCCTAHOBUTEILY,
cTeneHei «OKHCIIEHHEY, «BOCCTAHOBIICHUEY.
OKHCIIEHUS Knaccugpuyuposamv ~ XuMu4ecKue
JJIEMEHTOB, peakiuii 1Mo MPHU3HAKY H3MCHEHUS
o0pa3yromux cTeNneHell OKUCIIEHHUS DJIEMEHTOB.

BEIIIECTBA Pa3HBIX
KjaccoB. Peakmuu
HOHHOTO OOMeEHa U
OKHCJIUTENLHO-
BOCCTaHOBUTEIbLHEI
e peaKkiuu.
OKHCINTENH

1 BOCCTAaHOBMTEIIb.
Oxucienue i
BOCCTaHOBJICHHE.
CocraBnenne

Onpeodensimo OKUCITUTEh "
BOCCTaHOBUTEIb, MPOIIECCHI
OKHCJICHHS M BOCCTAHOBJICHHS.
Hcnonvzosamo 3HAKOBOE
MOJICITUPOBAHUE
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ypaBHEHUH
OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBI
X peakuui
METO0M
AJIIEKTPOHHOTO
Oamanca
JleMOHCTpALHM.
BzaumoneiictBue
LUHKAa C CEpoHu,
COJISTHOM
KHCJIOTOMH,
XJOPUAOM
meau(Il). T'openue
MarHusl.
Bzaumoneiicterue
XJIOpHOM

Y CEpOBOIOPOTHOM
BOJIbI

63

O06006mmenne U cucremaTu3anus 3HaHUM 1Mo TeMaMm «llepuonnyeckuil 3aKoH U
nepuondeckas cucteMa XuMudeckux sneMmeHToB [[. V1. MenneneeBa. CtpoeHue
aTomMa» u «XuMudeckast cBsi3b. OKUCIUTEITbHO-BOCCTAHOBHTEIBHBIC PEAKITHN)

64

Koumponvnaa paboma mno temam «llepuoanueckuii 3aKOH U TEPUOAMYECKAS
cucrema xumuueckux siemMeHtoB /. WM. MenpaeneeBa. CTpoeHue aroma» u
«Xumuueckas cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINI

65-68

YPpoku NOBTOpPEHHS.
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9 KIIACC

(2 1 B HEemo0, Becero 64 vaca)

Homep OcHoBHOe XapakTepucTHKA OCHOBHBIX
ypokKa Tema ypoka cojep;kaHUe | BH/IOB /IeSITeIbHOCTH yYAIIUXCH
n/n ypoka (Ha ypoBHe y4eOHBbIX 1elCTBHI)

IToBTOpeHue u 00001IeHHE CBEeACHUI IO Kypcy 8 kiacca.
Xumnuyeckue peakuuu (S 4)

Knaccudukanus
HEOPTaHUYECKUX
BEIIECTB U UX
HOMEHKJIaTypa

bunapsuslie
COEIMHEHMUSL.
Oxcuapl
coneo0pasyro
e "
HeconeoOpa3y
IOIIHE.
I'mopoxcunsr:
OCHOBaHWUS,
am(oTepHbIe
THJIPOKCHIHI,
KHUCIIOPOACOIe
prKamne
KHCIIOTEHI.
Cpennue,
KHCITBIE,
OCHOBHBIE,
KOMIUICKCHBIS
COJIH.
JdeMoHcTpanu

Xapaxmepuzoeams OKCH/IBI,
TUAPOKCH/IBI (ocHOBaHWUH,
amdoTepHbIe TUJPOKCHU/IBI,

KHCJIOPOJICO/ICPIKAIINE KHUCIIOTHI)
U COJM TO IUIaHy: COCTaB,
crocoObl 00pa30BaHMs HA3BAHHIA,

XapakTepHbIE CBOICTBA 51
MIOJIyYEHHUE.

Knaccuguyuposamsv ~ oxcuppl,
TUAPOKCHUIbI (ocHOBaHWH,
amdoTepHbIe TUJPOKCHU/IBI,
KHCIIOPOJICOACPKAIINE KHUCIOTHI)
)51 COJH 1o pa3IUYHBIM
MIPU3HAKAM.

Ymemo MOJTBEPKIaTh
XapaKTEPUCTUKY OT/IEJIbHBIX
IIpEACTaBUTENEH KJIaCCOB
HEOPraHUYECKHUX BEILIECTB

YpPaBHEHUSMH COOTBETCTBYIOIIUX
peaKuui.
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u. Packpvisamo TeHETUYECKYIO
O3HaKOMJICHH | CBSI3b MEXTY KJIaCCaMHu
e C | HEOPraHUYECKUX COCAMHEHUN
KOJUICKIUSIMH
METAJIOB |
HEMETAJIJIOB.
O3HakoMIJICHH
e C
KOJUICKIIUSMHU
OKCH/JIOB,
KHCIIOT u
coJient
2—3 Knaccudpukanus O06006111eH1E Obvacuamos IMOHATUS
XUMHUYECKHUX PEeaKIMid | CBEICHUH O | «XUMHUYecKas peaxIus»,
10 Pa3TUIHBIM XUMHYECKHX «peaxIuu COCITUHECHHUSI,
OCHOBAHUSIM peaxIusx. «peakuuu Pa3I0KEHUSY,
Knaccudukan | «peakiun  oOMeHa», «peakiuu
us 3aMEIIECHUS», «peakuuu
XAMUYECKHAX HEUTpATU3ALIHI,
peakiuii Mo | «IK30TePMHUYECKHE peaKIum»,
Pa3IUIHBIM (QHJOTEPMHUYCCKHAE  PEAKIIHHY,
OCHOBaHUSIM: | «0OpaTUMbIe peaKIum»,
10 COCTaBy W | «HEeoOpaTHMbIe peakmumny,
qHUCITy «OKHCITUTENBHO-
pearupyromux | BOCCTAHOBUTEIIBHBIC — PEaKIHHy,
u «TOMOTCHHBIE peaKIum»,
00pa3ymoIIUXC | «TeTepOreHHBIC peaKIum»,
s BEIIECTB, M0 | «KATaTUTHYECKHE peaKIum»,
TEIJIOBOMY «HEKATaJTUTHUYECKUE  PEeaKluuy,
apdekty, 10 | «TeTIoBON 3(PPEeKT XUMUUYECKO

arperaTHoMy

PEaKIIII.
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COCTOSIHUIO
pearupyromumx
BEIIECTB, IO
o0paTuMocCTH,
1o

H3MCHCHUIO
CTEICHEeH
OKUCJICHUS
9JIEMEHTOB, IO
HCIIOJIL30BaHU
0
KaTajau3aTopa.

JlabopaTopH
pl€ ONbITHI. 1.
Bzaumogeiicts
he aMMHaKa u
XJIOPOBOJIOPO/T
a. 2. Peaknus
HEWTpanu3anu
H. 3.
HaGmonenue
TEILJIOBOTO
apdexra
peakuuu
HEWTpanu3anu
H. 4,
BzaumoneiicTtB
ue CEepHOM
KHCJIOTBI c
OKCHJIOM
meau(ll). 5.

Knaccuguyuposams xumumdeckue

peakuuu o Pa3IMYHBIM
OCHOBAHHUSIM.

Onpedensimp ~ OKUCTUTENb U
BOCCTAHOBHUTEIIb, MIPOIIECCHI

OKHCJICHHUS U BOCCTAHOBJICHHSI.
Habnrwoams u ONUCHIBAMb
pEeaKIuu MEXKIy BEIICCTBAMH C
MOMOIIBI0 PYCCKOTO (POAHOrO)
SI3BIKA U SI3BIKA XUMHH
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Pasznoxenue
IepoKcuIa
BoJopoda  C
MTOMOIIIbIO
KaTaJla3sbl
kaprodens

4—5 [Tonstue o ckopoctu | Ilonsitue 0 | ObvsacHamb, YTO TAKOE «CKOPOCTh

XUMHUYECKOHN PEAKLUU. | CKOPOCTH XUMHYECKOU PEAKLIAN.
Karanuz XUMHYECKON Apaymenmuposamu BBIOOD

peakuuu. eIUHUL u3Mepenus Vp.
®DakTopHI, Yemanaenueamo MPUYUHHO-
BIIMAIOIINE HA | CJICACTBEHHBIC CBS3U  BIMSHUS
CKOPOCTb pa3IMYHBIX (bakTopoB Ha
XUMHUYECKUX CKOPOCTh XUMHUYECKUX PEAKIIH.
peakumii: Habniooams Hu ONnuUCHIBAMb
pupoja peakiMy MEXJy BEIIECTBAMU C
pearupyomux | TOMOIIbI0 PYCCKOTO  (pOAHOTO)
BEILIECTB, WX | fA3BIKA U S3bIKA XUMUU
KoHUeHTpauus | [lposooumu OTIBITHI,
, TEMIIepaTypa, | MOJATBEPKIAAIONINE 3aBHUCHMOCTD
IJI011A]Tb CKOPOCTH XHMHMYECKOW peakinu
COTMPUKOCHOBE | OT Pa3IMYHBIX (DAKTOPOB
HUS, HaJU4yue
KaTajan3aTopa.
Karanus.
JdemoncTpauu
U.
3aBHCHMOCTh
CKOPOCTH
XUMHUYECKON

peakuuu  OT
TIPUPOJIBI
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pearupyrommx
BCIIECTB.
3aBHCHUMOCTh
CKOpOCTH
XHUMHYECKOH
peakuuu  OT
KOHIICHTPAILIHH
pearupyrommx
BEIIECTB.
3aBUCHMOCTD
CKOPOCTH
XUMHYECKOH
peakuu OT
IUIOILA TN
CONPUKOCHOBE
HUSA
pearupyromumx
BEIIECTB
(«kumsTITII
CIION»).
3aBHCHUMOCTh
CKOPOCTH
XUMHUYECKOU
peaknuu  OT
TEeMIIEPATypPhI
pearupyrommx
BCIIECTB.
JlabopaTopH
pI€ ONbLITLI. 6.
3aBHCHUMOCTh
CKOpOCTH
XHUMHYSCKOHU
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peakuuu  OT
MIPUPOJIbI
pearupyrommx
BCIIECTB  Ha
npumMepe
B3aHMOJICHCTB
U PacTBOPOB
THOCYIb(aTa
HaTpHs U
xJjopuaa
Oapus,
THOCYIb(aTa
HaTpHs U
COJISTHOM
KHUCIIOTHL. 7.
3aBUCHMOCTD
CKOPOCTH
XUMHYECKON
peakuuu  OT
MIPUPOJIBI
METaJUIOB TpHU
X
B3aMMOJICHCTB
WU C COJITHOM
KHCIIOTOH. 8.
3aBHCHUMOCTh
CKOPOCTH
XUMHYECKOH
peakuuu  OT
MIPUPOJIBI
KUCJIOT  TpH
B3aHUMOJICHCTB
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5471 X C
keimesoMm. 9.
3aBHCHUMOCTh
CKOpOCTH
XHUMHYECKOH
peakuuu  OT
TEeMIIEPATypHI.
10.
3aBHCHUMOCTD
CKOPOCTH
XHUMHYECKOH
peakuuu  OT
KOHIICHTPAILIUH
pearupyrommx
Bemects.  11.
3aBUCHMOCTD
CKOPOCTH
XUMHYECKON
peakuuu  OT
IUIOIIA TN
CONPUKOCHOBE
HUSA pea-
THUPYIOIIHNX
BemiecTB. 12.
3aBHCHUMOCTh
CKOPOCTH
XUMHUECKOU
peaknuuu  OT
HAIMYHUA
KaTaJim3aTopa
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Xumuueckue peakuuu B pacrsopax (10 v)

9J'IeKTp0J'II/ITI/I‘IeCKaH
JUucconranusa

Ilonsatue 00
3IEKTPOJIUTUY
€CKOM
JICCOIHAINH.
DNEKTPOIUTHI
u
HEDJICKTPOJIUT
pl. Mexanuzm
JIYICCOIIMAIINN
3JIEKTPOJIUTOB
C Ppa3IM4YHBIM
XapaKTEPOM
CBSI3M.
CreneHn
3IEKTPOJIUTUY
€CKOM
JHUCCOIUAIINH.
CuIibHbBIE 51
caa0ble
AJIEKTPOJIUTHI.
JdemMoHcTpanu
u. HcnoeiTanme
BEIIECTB U MX
pacTBOpoB Ha
3JEKTPONPOBO
JTHOCTH
JlabopaTtopH
pIii ombIT. 13.
Juccomuarus
c71a0BIX

Xapaxmepuszoeambo MOHATHUSA
«QIIEKTPOJIMTUYECKAS
JUCCOLMALUS», «IIEKTPOIUTH,
«HEDJIEKTPOIUTBIY.
Yemanaenueamo MPUYUHHO-
CJIEACTBEHHBIE  CBA3U  MEKIY
IPUPOJOH 3JIEKTPOJINTA u
CTEIEHBIO €T0 JUCCOLUALIAH.
Yemanaenueamo MPUYUHHO-
CIEACTBEHHBIE  CBA3U  MEKIY
TUIIOM XHMMHYECKOM CBSI3U B
AIEKTPOJIUTE U MEXAHU3MOM €ro
JIACCOLIMALIAN
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AJIEKTPOJIUTOB

Ha  [puMepe

YKCYCHOM

KHCIIOTBI
OcCHOBHEBIE OCHOBHBIE Xapaxkmepuzosams MMOHSATHUS
TIOJIOXKEHUS TEOPUH IIOJIOKECHUS «CTEIICHb JICCOITHAIIAN,
AICKTPOJIUTHYECKON TEOPHUH «CUJIbHBIE AICKTPOJIUTHIY,
muccormaruu (TOl) | anekTponuTua | «ciaadbie AIEKTPOJIUTHIY,

eCKoH «KATHOHBI», «AHHOHBIY,

JUCCOIHAIUN. | «KHUCIIOTED, «OCHOBaAHHUS,

Knaccudukan | «conu». Cocmagnams ypaBHEHHS

Ys MOHOB M UX | AJEKTPOJIUTUYECKON

CBOIiCTBA. JHUCCOLMAINY KHUCJIOT, OCHOBAaHUIH

Kucnotsl, M COJICH.

OCHOBaHusi " | Unirocmpuposams — TIpUMEpaMu

conu KaK | OCHOBHBIE TIOJIO)KCHHUSI TEOpUU

AJEKTPOJIUTHIL. | ANEKTPOJIUTUUYECKON

Nx xnaccuduk | quccommarum.

anus u | Paznuuamo KOMITOHCHTEI

JUCCOIMANUs. | JIOKa3aTeJIbCTB (Te3ucos,

JleMoHCTpalu | apryMEHTOB u bopMeI

U. JI0Ka3aTeIbCTBA)

3aBHCHMOCTD

AJIEKTPOIPOBO

JHOCTHU

YKCYCHOH

KHUCIIOTBI  OT

KOHIICHTPAIIUH

JIBukeHue
OKpaIIeHHBIX
HOHOB B

AIIEKTPHUYECKO
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M 1oJie
8—9 | Xumuueckue O6mme Xapaxmepuszosamu oOmue

CBOWCTBA KHCJIOT KaK | XUMHYECKHE XMMUYECKHE CBOICTBAa KHUCIOT C
3JIEKTPOJIUTOB CBOMCTBA MTO3HULINN TEOpUHU

KHCJIOT: AIIEKTPOTUTUYECKOM

WN3MEHEHHE JICCOTIMAITNH.

OKpPAaCKH Cocmaenams MOJICKYJISIPHBIE,

WH/INKATOPOB, | MOJHBIC U COKpAIIEHHBIC NOHHBIC

B3aUMOJICHCTB | ypaBHEHMS pPEAaKIUN C ydyacTHEM

ne C | KHCIIOT.

MeTaJlJIaMH, Apaymenmupoeams BO3MOKHOCTb

OKCHJAaMH U | IPOTEKaHUs peakIHid ¢ yJyacTHeM

TUAPOKCUAAMHU | KHCIOT HAa OCHOBE IpaBuia

METaUIOB U
COJISIMU.
MounexyJsspHbI

beproiuile M psAxa aKTUBHOCTH
METAJIJIOB.
1Iposooumu OTIBITHI,
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€ W HOHHBIE
(TostHBIC u
COKpalEHHbIE
)  ypaBHEHHS
peaKkuuid.
XUMHYECKIH
CMBICTT
COKpPaIIEHHBIX
YpaBHEHUH.
VYcmosus
MpOTEKaHUS
peakuuii
MEXKIY
3JIEKTPOIUTAM
U 10 KOHIIA.
Pan
aKTUBHOCTH
METAaJJIOB.
JlabopaTopH
ble  ONbITHI.
14,
HN3menenue
OKpacKu
WHJIUKAaTOPOB
B KHCIOTHOMU
cpene. 15.
Peaknus
HEWTpanu3anu
u pacTBopa
mET0UM
pa3IUYHBIMU
KHCJIOTaMHU.

MOJTBEPXKIAIONINE  XUMHUYCCKUE
CBOMCTBa KHCIIOT, C
COOJIIOZICHMEM TIPaBUJI TEXHHUKHU
0e30IaCHOCTH.

Habnrooams u onucviéams
PEaKIU C y9aCTHEM KHUCIIOT

C TIOMOIIIBIO PYCCKOTO (POHOTO)
SI3BIKA U SI3bIKA XUMUH
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16.
ITonyyenue
THIPOKCHIA
meau(ll) u ero
B3aHUMOJICICTB
ue c
Pa3IMYHBIMU
KHCIIOTAMHU.
17.
B3aumopeiicts
ue  CHJIBbHBIX
KHCIIOT C
OKCHJIOM
menu(ll). 18—
20.
Bzaumopeiict
Ue KHUCIOT C
MeTaJIaMHU.
21. KauecTBeH
Has  peaKIus
Ha KapOoHaT-
HOH.

22. llomyuenu
e CTYIHS
KPEMHHUEBOM
KHCIIOTHI.

23. KauecTBeH
Has  peaKIus
HA  XJIOpHUI-
U cynbdar-
VOHBI

10

XUMHYECKHE

OO6mmue

Cocmasnamo

MOJIEKYJISIPHBIE,
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CBOICTBa OCHOBAHUIA
KaK 3JICKTPOJIUTOB

XHUMHYECKHE
CBOMCTBA
IIeI0YeH:
B3aNMOJICHCTB
ne c
KHCIIOTaMH,
OKCHIaMH
HEMETAJLIIOB,
COJISIMH.
OO6mrue
XHUMHYECKHE
CBOMCTBA
HEpPaCTBOPUM
BIX
OCHOBaHUI:
B3aNMOJICHCTB
ne c
KHCJIOTaMH,
pazioxeHue
npu
HarpeBaHUMU.
JlaGopaTopH
ple  ONbBITHI.
24.
N3mMmeHeHne
OKpacKu
WH]JIUKaTOPOB
B  IIEeIOYHOH
cpene. 25.
BsanMoneiicTs
He Ieaouer ¢
YIJIEKUCIIBIM

MIOJIHBIE U COKpAallléHHbIE NOHHbBIE
YpPaBHEHUSI PEAKUUN C Y4aCTHEM
OCHOBaHUH.

Apeymenmuposeams BO3MOKHOCTh
MPOTEKAHUsl PEAKIUI C y4acTHEM
OCHOBaHMM Ha OCHOBE IIpaBUia

bepronne.

IIposooums OTIBITHI,
MOATBEPKIAOIINE  XUMHYECKHE
CBOMCTBaA OCHOBaHHH, C

COOJIFOJICHEM TPaBUJI TEXHUKU
0€30MacHOCTH.

Habnrwoams u ONuUCHIBAMb
peaKkIMh ¢ y4acTHEM KHCIIOT ¢
MOMOIIIBI0 PYCCKOTO  (POAHOTO)
SI3bIKA U SI3bIKA XUMHUHU

154



ra3om. 26.
KauecTBennas
peakmus Ha
KaTHOH

aMMOHHSL.
27—28.
[Tonyuenue
THAPOKCH]IA
menu(Il) u ero
pazyioKeHue

11 XUMHUYeCKue O6mue Xapaxkmepuzosams o0mmue

CBOICTBA COJICH KakK XHUMHUYCCKHE XMMHYSCKHE CBOHCTBA COJNCH C
3JIEKTPOJIUTOB CBOMCTBa MO3ULUI TEOpUHU

CpeaHux AIEKTPOJIUTUYECKON
CoOJIeii: JHUCCOITHAIINH.
B3auMojieicts | Cocmasnamo MOJICKYJISIPHEIE,
He C MOJIHBIE U COKpAIll€HHbIE NOHHBIE
KHCJIOTaMH, YpaBHEHUS PEaKIHil C ydacTHEM
LIEJI0YaMH, COJIEH.
COJISMU U Apeymenmuposams BO3MOKHOCTD
MeETaJlJIaMH. MPOTEKaHUsl PEAKLM C y4acTHEM
B3anmoneiicTB | cosieii  Ha  OCHOBE  IpaBHIIa
HE KHCIBIX bepromne.
coJiei co IIposooums OTIBITHI,
IIECIIOYaMH. MOATBEPKJAIOIINE  XUMHYECKUE
JlabopaTopHn | cBoiicTBa coJjeil, ¢ coOmoaeHneM

ble  ONbITHI.
29.

Bzaumopeiict
re kapOOHATOB
C KHCIIOTaMHU.

30.

MIPaBUJI TEXHUKH 0€30MacHOCTH.
Habnrooams i ONUCHIBAMDb
peaKiuu ¢ ydacTueM  coJiei
C TIOMOIIBIO PYCCKOTO (POJIHOTO)
SI3BIKA M SI3bIKA XMMUHU
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[Tonyuenue
THJIPOKCH/IA
xeneza(lll).
31.
Bsaunmonelicts
ue Kejesa c
pacTBOpoM
cynbdara
meu(1I)

12

[TonsiTue o runponuse
conen

I'mpponus kak
oOMeHHOE
B3aHUMOJICICTB
He Ccoleld cC
BOJOM.
I'mppomnms
conu
CHJIBHOTO
OCHOBaHUS MU
cinaboi
KHCJOTHI.
I'upponms
coimu cnaboro
OCHOBaHUS "
CHJIBHOM
KHCJIOTHL.
Bonopoansrit
IOKa3aTellb
(pH).
JdemoncTpaum
H.
Onpenenenue

Yemanasnusamo 3aBHUCUMOCTh
MEXKJy  COCTaBOM  COJM H
XapakTepoM €€ ruIpoJIn3a.
Ananuzuposams cpeny pactBopa
COJIM C TIOMOILBIO UHAUKATOPOB.
Ilpocno3uposams TUN THUAPOIU3A
COJIM Ha OCHOBE aHammza eé

(bopMyIibL
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Xapakrepa
cpenabl B
pacTBopax
COJIEH
13 Ilpakmuuecxas CgoiicTBa Ymemo oOparaTbcs c
paboma [. Pemenue | KHCIOT, 71a00paToOpHbIM  000PYAOBAHUEM
AKCIIEPUMEHTAIbHBIX | OCHOBaHUIA, U HarpeBaTelbHBIMH TIpUOOpaMu
3ama4 o TEME | OKCHIOB U | B COOTBETCTBHHM C IIPAaBHJIAMU
«DIIEKTPOIUTUYECKAs] | COJIel B CBETE | TEXHUKH 0€30IacHOCTH.
JTUCCOTTHAITUS TEOPHUH Habnwoams CBOMCTBa
ANEKTPOJIUTUY | DIEKTPOIUTOB.
ecKou Habnwoams u onucvI8amy
JTUCCOLUAIUU | peaKIUU C y4acTHUEM
Y TIPE/ICTABJICH | DJIEKTPOJIMTOB ~ C  TOMOIIBIO
ui 00 | €CTeCTBEHHOTO (PYCCKOIO  WJIU
OKHUCJIUTEIHHO | POJIHOTO) SI3bIKA U S3BIKA XMMHH.
- Dopmyruposampb  BBIBOABL 11O
BOCCTAHOBHTE | pe3yibTaTram MIPOBEIEHHOTO
JTBHBIX HKCIIEPUMEHTA
peaKIusIx
14 O0600611eHre U cucTeMaTu3allvs 3HaHU| TI0 TeMe « XUMUYECKUE PEeaKIuy B
pacTBOpax ANEKTPOITUTOB
15 Koumponvnas paboma [ no teme «XUMHUYECKHE PEAKIUM B PacTBOpax
AJIEKTPOIIUTOBY
HemeTasibl M UX coequMHeHUs (25 1)
16 O6mas Crpoenue Obvscuame, 4TO TaKoe
XapaKTepUCTHKA aTOMOB HEMETaIUIbL.
HEMETAJIJIOB HEMETAIJIOB U | Xapakmepu3oeams XUMUYECKHE
WX TOJOXEHHUE | DIEMEHTBl —  HEMETAIbl |
B CTpPOCHHE, buzmveckue u

IEPUOINYECKO

XUMHUYECKHE CBOMCTBA IMMPOCTBIX
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)74 CHCTEME.
Pan
3JIEKTPOOTPHIL
aTeIIbHOCTH.
Kpucranimyec
KUE peLIETKU
HEMETAJIJIOB
—  TPOCTHIX
BCILIECTB.
dusznueckue
CBOMCTBa
HEMETAJIJIOB.
OO6mue
XAMUYECKHE
CBOMCTBa
HEMETAJIJIOB:
OKHUCJIUTEIbHEI
e u
BOCCTaHOBHUTE
JIBHEIE.
JdemoncTpanu
n. Komrexmms
HEMETAILIIOB.
Monpenu
KPUCTAJLITNYEC
KUX PEemeEToK
HEMETAIIOB:
aTOMHEIE 51
MOJIEKYJISIPHBI
e. O30oHarop u
MIPUHIUIIBI €T0
paboTHI.

B€IICCTB — HEMETAJIJIOB.

ObvscHamb 3aBUCAMOCTD
OKHUCIUTENBHO-
BOCCTAHOBHUTEJILHBIX CBOWCTB

(W  mpedckazvieams CBOWCTBA)
AJIEMEHTOB-HEMETAIUIOB  OT  HX
MOJIO)KEHUSI B MEPUOJAUYECKOMN
CHCTEME XMMHUYECKUX D3JIEMEHTOB
J1. 1. MeHaeneeBa.

Yemanaenuseams MIPUYHUHHO-
CIEACTBEHHBIE  CBA3U  MEKIY
CTPOEHUEM aToMa, XUMHUYECKOU
CBSI3b10, TUIIOM KPHCTAJTIMYECKOMN
pElIETKN  HEMeTaula U €ro
COCMHEHUN U  (UBHUYECKUMU
CBOMCTBAMH JIAaHHOTO HeMeTallia
Y €r0 COCIMHEHUN.

Jloxazvieams ~ OTHOCUTEIBHOCTH
MOHATUHN «METAJUI» U «HEMETAILID)
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I'openue
IIPOCTBIX
BEUIECTB  —
HEMETAJUIOB:
cephl,
hocdopa,
JPEBECHOTO
yris
17 Obmas l"anorens, Xapaxmepuszosamb CTPOCHHE,
XapaKTEPUCTUKA CTpO€HHE UX | pU3MUeckue U  XUMHUYECKUE
aneMeHToB VIIA- aTOMOB U | CBOICTBa, IOJIy4YeHHUE u
IPYIIIBl — TAJIOT€HOB | MOJIEKYJI. IIPUMEHEHNE TaJIOrE€HOB B ILJIaHE
dusnueckue u | oo0IIErO, 0COOEHHOTO u
XUMHYECKHE €AMHUYHOTO.
CBOMCTBA Yemanasnueamo [IPUYUHHO-
raJIOT€HOB. CIEICTBEHHBIE  CBA3UM  MEKIY
3aKOHOMEPHOC | CTPOGHHEM aTOMa, XHMHUYECKOU
TH W3MEHEHUS | CBSI3bIO, TUIIOM KPUCTAJUINYECKOU
CBONCTB peme€Tku y  TajoreHoB |
TaJIoT€HOB B | PU3NYECKUMU U XUMHUYECKHUMH
3aBUCUMOCTH | CBOMCTBAMM DTHX BEIIECTB
oT ux
MIOJIOKEHHS B
MIEPUOTUYECKO
71 CUCTEME.
Haxoxnenue

rajJJorecHoB B
IpUpOZIE U HX
MOJIyYEHHE.
buonormuecko
€ 3HauyeHue H
MIPUMEHCHHE
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raJIoreHOB.
JdemMoHcTpanu
u.  OOpa3ibl
rajorcHop —
MPOCTHIX
BCIIIECTB.
B3aumoneiicts
HC TaJIOTCHOB
C MeTaJlJIaMH.
Brirecuenne
XJI0poM Opoma
WIN Huoja U3
pacTBOpOB HX
coJieit

18

CoenuHeHus
TaJIOTEHOB

I'anorenoBogo
pobl 51
COOTBETCTBYIO
IHe AM
KHUCJIOTEI:
IUIABUKOBAsI,
coJisHasl,
OpoMOBOAOPO
JHast,
HMOJ0BOJIOPOTH
as.
T"anorennasnl.
KauecTBeHHEBIE
peakmuum  Ha
raJJoreHu-
HOHBI.
IIpumeHeHue
COCTUHEHUN

Xapaxmepuzoseams c
HCIOJIb30BaHUEM PYCCKOTO
(poIHOTO) S3bIKA W SI3bIKA XUMUU
COCTaB, dbuznveckue u
XUMHYECKHE CBOMCTBA,
MOJTyYCHHUE u MpUMEHEHNE
COCIMHECHUI TrajlOr¢HOB.

Haszvieamo COETMHEHUS

rajioreHoB  mo  dopmyne u
cocmaensams  (POPMyNBI MO UX
Ha3BaHHIO.

Yemanasnusamo MPUINHHO-
CIE/ICTBEHHBIE  CBA3UM  MEXKIY
XHUMUYECKOH CBS3bI0 U THUIIOM
KPUCTAJUIMYECKON  pEelIeTKH B
COEIMHEHMAX rajjorcHOB H
GU3HYECKUMA U XUMHUYECKUMU
CBOMCTBaMU DTHUX BEIIECTB.
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raJIOr€HOB. IIposooumy, Habaroams u
JleMOHCTpaIHU | onucvleams XUMHUYECKHHA
s1. KoJuteknus | SKCIEpUMEHT 0 Paclio3HaBaHUIO
MIPUPOTHBIX raJIOTeHUI-HOHOB c
COCMHCHU I COOJNIIOJICHEM TPaBUJI TEXHUKH
XJiopa. 0€30MacHOCTH.
JlabGoparopu | Beinoauams pacy€Thl o
blIii ONBIT. 32. | XUMHUYECCKUM bopmytam u
Pacrnio3HaBanu | ypaBHEHHSM peaKIuid,
€ TAJIOTCHHU/I- | MPOTEKAIIUX  C  Y4acTHEM
WOHOB COCJIMHCHUH TaJIOreHOB
19 Ipakmuuecxas Consnas Ymemo oOparmiaTbcs c
paboma 2. 3yyeHue | KMCIOTa  Kak | JaOOpaTOpHBIM 000PYJOBaHUEM U
CBOWCTB COJITHOM CHJIbHBIN HarpeBaTeNbHBIMU TpUbOpamMu B
KHCITOTHI AIEKTPOJIHT. COOTBETCTBUU  C  TpaBHIAMHU
Tunuynbie TEXHHUKHU 0€30M1aCHOCTH.
peakiuu Habnwoams CBOMCTBA
KHCIIOT, AIIEKTPOJIUTOB U MPOUCXOMISIINUX C
XapaKTepHbIC | HAMH SIBIICHUH.
It constHoit | Habnrooamo Hu ONnUCHIBAMb
KHCIIOTHI: peaxIu C ydacTUeM
B3aMMOJICHCTB | DMEKTPOJIUTOB  C  TOMOIIBIO
ne c | pycckoro (poaHOro) s3bIKA U
MeTaJlJIaMH, S3bIKA XUMUH.
OCHOBHBIMH " | @opmynuposamb  BBIBOJIBI  TIO
aM(pOTEepHBIMU | pe3yJIbTaTaM MIPOBEIEHHOTO
OKCHJIaMH, IKCIIEPUMEHTA
OCHOBaHUSIMHU
"
amM(OTepHBIMU

TUAPOKCHIAMH
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, COJISAMU.
KauecTBenHnas
peakmus Ha
XJIOPUA-HUOH

20 OOmas Oomas Jasams 0OOIIYI0 XapaKTEPUCTHKY
XapaKTEePUCTHKA XapakTEepUCTH | aTOMaM, IMPOCTbIM BEUIECTBAM M
aneMeHToB VIA- Ka DJJIEMEHTOB | COCIMHCHUSIM  XaJIbKOTEHOB B
TPYIIIbI — VIA-rpynmel. | 3aBUCUMOCTH OT UX TOJOXKECHHS B
xaspkoreHos. Cepa Cepa B | IEPUOJIUYECKON CUCTEME.

npuposne u e€ | Xapakmepuzoeams CTpOEHUE,
MOJIy4YEHHE. aloTponuio,  (pusmueckue H
ATNIOTPONHBIE | XUMUYECKUE CBOICTBA,
MoAU(UKAIMK | TOTYYEHHE U TPUMEHEHHUE CEpHI.
ceppl U uX | Yemanasaueamo MPUYUHHO-
CBOICTBA. CIIEICTBEHHBIE  CBSI3U  MEXAY
XUMUYECKHE | CTPOGHHEM aTOMa, XHMHUYECKOU
CBOMCTBA CEPHI | CBA3BIO, TUIIOM KPUCTAJUIMYECKOU
5 e€ | peméTKu cepbl U e€ PU3NIECKUMU
MPUMEHEHHUE. | U XUMUYECKHUMH CBONCTBaMH.
demoHcTpanu | Boinoansame pacy€Tsl 10
u. XUMHUYECKUM bopmyiam u
B3auMozneicTs | ypaBHEHUAM peakuuii,
ue cepsl ¢ MPOTEKAIOIIUX C YUaCTHEM CEPBI.
MeTaJuIaMHu. Ilposooumsv,  Habmwodams WU
I'openue cepsl | onucevieams XUMHUYECKHUH
B KHCIIOpOJIE DKCIEPUMEHT [0 TOPEHHUIO CEpbl
Ha BO3JyXe U B KHUCIOPOJE C
COONIIOJIEHEM TPaBUJI TEXHUKU
0e3onacHOCTH

21 CepoBopopon u CepoBopopon: | Xapakmepuzosamuo c

cyabGuabl CTPOEHHE MCIIOJIb30BAaHNEM PyCCKOTo
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MOJIEKYIIbI,

¢busnyeckue u
XUMHYECKHE
CBONCTBA,

MOJIyueHUEe H
3Ha4YCHUE.

CepoBojiopon
Has KHUCJIOTa.
Cynppuasl u
WX 3HAuYCHUE.
JlromuHODOPHI

JdeMoHcTpanm
u. Komnexuus
CYIb(QUIHBIX
pyXa.
KauectBennas
peaknus ~ Ha
Cynb(pUI-MOH

(pomgHOTO) SI3BIKA W SI3bIKA XUMHH

COCTaB, ¢busnueckue u
XHUMHYECKHUE CBOMCTBA,
MOJIY4YCHHEC n IMPUMCHCHUC

COCIMHEHUN Ccepbl B CTENEHU
OKHUCTIEHUS —2.

Haszvieams coenuHeHust cepbl B
CTENEHW  OKHCIeHUS —2  TIO
dbopmyie u cOCmMasisimo
(hOpMyJIBI 110 UX HA3BAHMIO.
Cocmaénams  MOJEKYJSIPHBIE U
WOHHBIE  YpaBHEHHUS  PpEaKIui,
XapaKTEePU3YIOUIME XUMHYECKHE
CBOMCTBA COEIMHEHUN CEpbl B
CTENEHU OKUCIIEHUS —2.
Onucvieams MPOLECCHI
OKHCIIEHUSA-BOCCTAHOBJICHUS,
onpeoensimo OKHCITUTEIb "
BOCCTAHOBUTEIb U COCMAGIAMDb
AIIEKTPOHHBIN OajlaHC B peakLUsix
C Yy4YacTHEM Cepbl B CTENEHHU
OKHCJICHUA —2.

Yemanasnueamo MPUYUHHO-
CJICICTBEHHBIE  CBS3U  MEXIY
XUMUYECKON CBA3BI0O U THUIIOM
KPUCTAJUIMYECKOM  pEIIETKH B
COCIMHEHUSIX cepbl u
GUBUYECKUMA W XUMHUYECKUMH
CBOMCTBAMM 3TUX COECIMHEHUN

22

Kucnopoausie

COEJIMHEHUS CEPBI

Okcun
cepsi(IV),
CEpHHCTAs

3anuceieams GOpMyIBl OKCHJIIOB
Cephbl, HA3bl8amv UX, ONUCLIBAMD
CBOMCTBAa HAa OCHOBE 3HAHUU O
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KHCJIOTA,
CYIb(HTBHI.
KauecTtBennas
peakiuus Ha
CyJIb(PUT-HOH.
Oxcun
cepoi(V]),
cepHast
KHCJIOTA,
Cynb(]artsl.
Kpucramnorun
paThl.
KauectBennas
peakius Ha
Cynb(aT-uoH.
JdemoHcTpaum
H.
OO0eciBeunBaH
ne
OKpAaIIeHHBIX
TKaHeHu u
IIBETOB
CEPHUCTBIM
ra3om.
BzaumogeiictB
ne
KOHIIEHTPUPOB
AHHOM CepHOU
KHCIIOTBI c
MEBIO.
OOyrnuBanue
OpraHUYECKUX

KHUCJIOTHBIX OKCHIaX.
Xapaxmepuszosamb c
KCIOJIb30BAaHUEM pycCcKoro
(poaHOTO) SI3BIKA U SI3bIKA XUMHH
COCTaB, dbuznveckue u
XMMHYECKHE CBOMCTBA CEpPHOM
KHUCJIOTBI KaK 3JIEKTPOJIUTA.
Cocmaenams  MOJEKYJSIPHBIE U
WOHHBbIE  YpaBHEHHUS  peaKIui,
XapaKTEePU3YIOIUX XUMHUYECKUE
CBOMCTBA CEpPHON KUCIIOTHI.
Pacnoznasams cynbdar-uoHsbI.
Xapaxkmepuzosams c
HCIIOJIb30BAaHUEM pPYCCKOTO
(poIHOTO) S3bIKA W SI3bIKA XUMUU
CBOMCTBA  KOHIICHTPUPOBAHHOMN
CEpPHOM KUCIOTHI KaK OKUCIIUTEIIS.

Cocmasnsame ypaBHEHUS
OKHUCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX peaximii
METO/IOM 3JIEKTPOHHOTO OalaHca.
Buinoansamu pacuérhl o
XUMUYECKUM bopmynam u
YPaBHECHUAM peakuuid,

MIPOTEKAOIINX c y4acTHeM
CEpPHOM KUCJIOTBHI.

Habnooampw U ONUCLIBAMD
XUMHYCCKHH SKCIICPUMEHT
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BELIECTB
KOHIICHTPUPOB
aQHHOU CepHOM
KHUCJIOTOM.
JlaGopaTtopu
blii onbIT. 34.
KauecTBeHHbIE
peakuuu  Ha
Cyib(haT-HOHBI

23

Ipaxmuueckas

paboma 3. Uzyuenue

CBOWCTB CEpPHOI
KHUCJIOTHI

CepHas
KHCJIOTa  KakK
CUJIbHBIN
AJIEKTPOJIHUT.
Tunuunsle
peakiuu
KHCJIOT,
XapaKTepHbIC
TUTST
paz0aBiieHHOMN
CEepHOM
KHUCJIOTHI:
B3aUMO/JICVICTB
ue c
MeTaJUIaMH,
OCHOBHBIMH |
aM(pOTepHBIMU
OKCHJIaMH,
OCHOBaHUSIMU
u
amM(OTepHBIMU
THJIPOKCHIaMU

Ymemo oOparmiaTbcs C
71a00paTOpHBIM 000pPYAOBAHUEM U
HarpeBaTeIbHBIMU MPUOOpaMH B
COOTBETCTBUU  C  TpaBHIAMHU
TEXHHMKH 0€30IaCHOCTH.
Habnrooams CBOIiCTBa
AIIEKTPOJIUTOB U MPOUCXOMISIINX C
HUMH SIBJICHUH.

Habnooams H OnuUCHIBAMb
peakiuu c y4acTueM
AIIEKTPOIIUTOB c ITOMOIIIBIO
€CTECTBEHHOIO (pyCcCKOro WU
POJIHOTO) SI3BIKA U S3bIKA XUMHH.
@opmynuposamb  BBIBOABI IO
pe3ynbTaTam MIPOBEIEHHOTO
IKCIIEPUMEHTA
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, COJISAMU.
KauecTBenHnas
peakmus ~ Ha
cynbdar-uoH

24 O6mmas O6mmas Jlasamb 0OOIIYI0 XapaKTEPUCTUKY
XapaKTepUCTHKA XapaKTepUCTH | aToMaM, IPOCTHIM BEIIECTBaM H
XUMHYECKHUX Ka DJIEMEHTOB | COGAMHEHUSM djieMeHTOB VA-
271eMeHTOB VA- VA-rpynmsl. IpylIbl B 3aBUCHUMOCTH OT HX
rpynnsl. A30T A3or, MOJIOKEHUS B  MEPUOJUYECKON

CTpOEHHE CUCTEME.
aToMa u | Xapakxmepuzogsamo c
MOJIEKYJIbI HCII0JIb30BaHUEM pyccKoro
azoTa. (poIHOTO) SI3bIKA U SI3bIKA XUMUU
®dusuyeckue U | CTpoeHue, ¢buznueckue u
XUMHYECKHE XUMHYECKHE CBOWCTBA,
CBOMCTBAa WU | MOJY4YEHHE U IPUMEHEHUE a30Ta.
IIPUMEHEHNE Ha3zvieams coenuHeHus a3oTa Io
azota. A3oT B | hopmyse " coOCmasnsimo
npupojie u ero | (opMyJsbl O UX HA3BAHUIO.
ouonoruuecka | Yemanasnusamso NPUYHUHHO-
s pOJIb. CIIEICTBEHHBIE  CBSI3U  MEXAY
JleMOHCTpAIM | CTPOGHHEM aToMa M MOJIEKYJIbI,
u. JluarpamMma | BUIOM XMMHUYECKOH CBSI3U, TUIIOM
«CocraB KPUCTAJUIMYECKOW PEIIETKH a30Ta
BO3yXa. u ero ¢bu3nuecKuMu "
Buneodparme | XUMHYECKUMHU CBOWCTBAMHU.
HTBl U CIIAWJbl | Buinoansamo pacuérsl 1o
«[Itnubn XUMHUYECKUM bopmyiam u
6azapb» YPaBHEHUSIM peaxkuui,
MIPOTEKAIOIIUX C YYACTHEM a30Ta
25 Ammuak. Conu AmMmuak, Xapaxmepuzosamo c
aMMOHHS CTpOCHHE HCIOJIb30BaHNEM pycckoro
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MOJIEKYJIBl |
¢buznyeckue
CBONCTBA.
AmMuadHas
BOJIA,
HalIaThIPHBIN
CIUPT, TUIpAT
aMMUaKa.
JloHOpHO-
AKLIENITOPHBIN
MEXaHHU3M
o0Opa3oBaHUs
CBSI3H B
KaTHOHE
aMMOHUSI.
Boccranosure
JIbHBIE
CBOICTBA
aMMUaKa.
Conu
aMMOHHUS U UX
MIpUMEHEHNE.
KauectBennas
peakmus ~ Ha
KaTHUOH
aMMOHWUSI.
JdemMoHcTpanu
u. [lonyuenue,
cobupanue u
pacrno3HaBaHU
e aMMUaKa.
Pasnoxenune

(pomgHOTO) SI3BIKA W SI3bIKA XUMHH
COCTaB, CTPOEHHE  MOJICKYJIBI,
buznueckue U XHUMHYECKHUE
CBONCTBA, IIOJIy4YeHUe u
MpUMEHEHHE aMMHUaKa.
Haszvieams comm aMMOHMSL TIO
dbopmynam u cOCMassimo
(GOpPMYITBI 110 X HA3BAHUSM.
3anucvieams  MONEKYISIpHBIE U
WOHHBIC YpPaBHEHHS  PEaKIIHd,
XapaKkTepU3yIIIUX XUMUYECKUE
CBOMCTBA aMMHaka U  COJeH
AMMOHHSL.

Cocmasnsams ypaBHEHUS
OKHUCJIUTETHHO-
BOCCTAHOBUTENIBHBIX pEaKIuil ¢
y4yacTHEM aMMHaka C IMOMOIIbIO
METO/1a 3JIEKTPOHHOT 0 OaaHca.
Yemanasnueamo [IPUYUHHO-
CIIEZICTBEHHBIE  CBSI3U  MEXIY
BUJIOM XMUMHUYECKOH CBS3H, TUIIOM
KPUCTAJUIMYECKOM  PEIIETKH B
aMMHUaKe H COJNSAX aMMOHHS U
(U3HYECKUMA W XUMHUYSCKUMHU
CBOMCTBaMH STUX BEIIECTB.
IIposooumy, Habawoams W
onucvLI8amb XUMHUYECKHHA
OKCIIEPUMEHT TI0 PACMO3HABAHUIO
MOHOB aMMOHHUS C COOJIIOJICHHE
MPaBUJI TEXHUKH 0€30IaCHOCTH.
Bvinoansame pacuérsl o
XUMHYECKUM dbopmynam u
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TUXpoMara
aMMOHHSL.
JlaGopaTtopu
pIii onbIT. 36.
KauecTtBennas
peakius Ha
KaTHOH

YpaBHEHUSIM peaxuui,
MPOTEKAIOLIUX C  ydacTtuem
aMMuaKa

aMMOHHS
26 Ilpaxmuueckas [Tonyuenwue, Llonyuamey, cooupambw u
paboma 4. coObupaHue W | pacnosHasamo aMMHaK.
[Tonyuyenue ammuaka | pacrno3HaBanu | Obpawamuvcss ¢ J1a00PATOPHBIM
Y U3y4eHUe ero €  aMMuaka. | 000opyI0oBaHHEM u
CBOMCTB N3yuenune HarpeBaTeJIbHBIMU NpubopamMu B
pPacTBOPUMOCT | COOTBETCTBHM  C  TpaBUIAMHU
U aMMHaka B | TEXHUKH 0€30MaCHOCTH.
BOJIE u | Habriooams Hu ONUCHIBAMb
XapaKTePUCTH | XUMUYCCKUH  OKCIICPUMEHT ¢
Ka OCHOBHBIX | IOMOIIBIO PYCCKOTO (POJIHOTO)
CBOWCTB SI3BIKA U SI3BIKA XFMHH.
rujapaTa Dopmynuposams  BBIBOJBI IO
aMMHaKa. pe3yibTaTamMm MTPOBEIEHHOTO
KauecTBeHHas | sKcmeprMeHTa.
peakuuss  Ha | Compyonuuams B Tpoliecce
KaTHOH yueOHOrO0 B3aUMOJICHCTBUSL TIpU
aMMOHMUS paboTe B rpynmnax
27—28 | Kucnopoausie Oxkcuabl Xapaxmepuszosamu c
COETMHEHHS a30Ta azoTa: HCIIOJIb30BaHNUEM pyccKoro
Heconieo0pa3y | (POIHOTO) S3bIKA U SI3bIKA XUMHH
IOLIME U | cocTas, dbuznveckue u
KHUCIIOTHBIE. XUMHYECKUE CBOWCTBA,
A3zotucras MOJTy4YeHUE U MIPUMEHEHUE
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KHCJI0Ta H
HUTPUTHL.
AzoTHas
KHCJIIOTA, et
MOJy4eHUE U
CBOICTBA.
HwuTtpartsl.
JdemoHcTpaun
H.
Bzaumogeiicts
ne
KOHIICHTPUPOB
aHHOM
a30THOH
KHCJIOTHI c
MEBIO.
I'openue
YEPHOTO
nopoxa.
Paznoxenue
HUTpaTa Kajaus
u TOpeHue
JPEBECHOTO
YroJibKa B
HEM.
JlaGopaTopH
pIii onmbIT. 37.
XuMuyeckme
CBOMCTBa
a30THOH
KHCJIOTBl  KakK
AJIEKTPOJIUTA

OKCHJOB a30Ta.
Cocmasnsams  MOJIEKYISIPHBIE U
WOHHBIC YypaBHEHHUSI  PEaKIuH,
XapakTepU3YIOIIUX XHUMUYECKUE
CBOMCTBa OKCHIOB a30Ta.
Yemanasnusame MPUYUHHO-
CIE/ICTBEHHBIE  CBA3UM  MEXKIY
BHJIOM XHMHYECKOM CBSI3H, TUIIOM
KPUCTAJUIMYECKOM  peIIETKH B
OKCHAax azora u X
GUBHMYECKUMHA M XUMHYCCKUMH
CBOMCTBaMH.

Xapaxkmepuzosams c
HCIIOJIF30BaHUEM PYCCKOro
(poIHOTO) S3bIKA W SI3bIKA XUMUU
COCTaB, buznveckue "
XMMHUYECKHE CBOMCTBA a30THOM
KUCIIOTBI KaK JJIEKTPOJMTa U €€
IIPUMEHEHUE.

3anuceieamv  MONEKYISIpHBIE U
MOHHBIE  YpPaBHEHHUS  pEaKUUH,
XapaKTEPU3YIOIINE XUMHUYECKUE
CBOMCTBA a30THOM KHCIIOTBI Kak

AJICKTPOJIATA.
IIposooumey, Habnmodams |
ONUCHIBAMb XAMHYECKHUI

AKCIIEPUMEHT, XapaKTEPU3YIOIINI
CBOMCTBA a30THOM KHCIIOTBI KakK
DIIEKTPOJIUTA, C COOJIIOJICHUEM
MIpaBUJI TEXHUKU O€30MaCHOCTH.
Xapaxkmepuzosams a30THYIO
KHCJIOTY KaK OKUCITUTEIb.
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Cocmasnamo ypaBHEHUS
OKHCJIUTEIBHO-
BOCCTAHOBUTEILHBIX peaKIuii,
XapaKTEPU3YIOMINX XUMHUYECKHE
CBOMCTBA a30THOM KHCJIOTHI Kak
OKHCJIUTEISA, ¢ IIOMOIIBI0 METOJa
AJICKTPOHHOTO OanaHca.
IIposooumy, Habawoams W
ONnUCHIBAMb XUMHYECKUI
JKCIIEPUMEHT, XapaKTEPU3YHOLIUN
CBOMCTBA a30THOM KHCJIOTHI Kak
OKHCIIUTENS, C COOIIOIEHNEM
MIpaBUJI TEXHUKH O€30IIaCHOCTH

29

docdop u ero
COETMHEHUS

docdop,
CTpOeHue
aTroma u
aJUTOTPOTTHSL.
dochunsl.
dochuH.
Oxcun
¢dochopa(V) u
dbochopuas
KHCJIOTA.
®docdartsl.
JdemoHcTpanu
u.  OO6pa3sibl
MIPUPOTHBIX
COECIMHEHU I
docdopa.
l'openue
¢dochopa Ha
BO3JyXe M B

Xapaxmepuzosamu c
HCIIOJIb30BaHNEM PYCCKOTO
(pOTHOTO) S3BIKA W SI3BIKA XUMHUU
CTpOEHHE, AITOTPOTIHIO,
dusnyeckue W XUMHYECKHUE
CBOIICTBa, MOJIy4eHUe u
npumenenue ocdopa.
CamocTosTensHO ONnuUCvLIBAMb
cBorictBa okcuma Qocdopa(V)
KaKk  KHCIOTHOTO OKCHAa U
cBoicTBa (hochopHOI KUCTOTHI.

Hnnrocmpuposams CBOMCTBA
OKCHJIa dhocdhopa(V) u
dbocdopHoi KHCIIOTHI
YPaBHCHHUSIMH COOTBETCTBYIOIIHX
peaKuui.

IIposooumy, Habaroams u
ONUCHIBAMDb XAMHYECKHH

OKCIIEPUMEHT C  COOJIIOZICHUEM
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KHCJIOPO/IC.
ITonyyenue
0ejoro
docdopa u
HCIBITAHHE
€ro CBOMCTB.
JlaGopaTtopn
pIii onmbIT. 38.
KauectBennas
peakuus ~ Ha
dhocdar-non

HPaBHJI TEXHUKU OE30ITACHOCTH.
Pacnosznasamsv hocdar-uonsl

30

Oomas
XapaKTEepUCTHUKA
aneMeHToB |V A-
IPYIIBL. YTIEpOL

Oomas
XapaKTepUCTH
Ka DJIEMEHTOB
IVA-rpynmsl:
0COOEHHOCTH
CTPOCHHS
aTOMOB,
MPOCTHIX
BEIIIECTB u
COCAMHEHHUI B
3aBUCHMOCTH
OT TIOJIOKEHUS
JJICMEHTOB B
MEPUOINYECKO
51 CHCTEME.
Yraepon.
Kpyrosopor
yriepona B
MIPUPOJIE.
AnnoTponHsie
MoarbUKaIIH

Jlasamb 00IIYI0 XapaKTEPUCTUKY
aToMaM, TPOCTBHIM BEIIECTBAM H
coeqruHeHusaM dieMeHToB [V A-
IpYIIBl B 3aBUCUMOCTH OT HX
MOJIOKEHUSI B TIEPUOJUYECKON
cucTeMe.

Xapaxkmepuzoeamsw c
HCIIOJIb30BaHNEM pYyCCKOro
(pOTHOTO) S3BIKA W SI3BIKA XUMHUU
CTpOEHHE, AITOTPOTIHIO,
dusnyeckne W XHMHYECKHUE
CBOIICTBa, MOJIy4eHUe u
MIPUMEHEHNE aMmop¢HOTO
yriaepoja.

Cpasnusamo CTpOECHUE u
CBOICTBa anmasa u rpadura.
Onucvieams OKHCITUTEIHHO-
BOCCTaHOBHUTEIIbHBIE CBOIICTBa
yriaepoaa.

IIposooumey, Habnmodams |
ONUCHIBAMD XUMHUYECKHUH
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: anmas,
rpadur.
AMopbHBIi
YTIEPOL:
caxa,
JIPEBECHBIN
yroJib.
AncopOrus.
XUMHYECKHUE
CBOICTBA
yriaepoja.
Kokcoxumuue
CKOE
MIPOU3BOJICTBO
u €ero
MIPOTYKIIHS.
KapOumpr.
JdemoHcTpaum
u. Komnexkuus
«O0pa31ibl
MIPUPOTHBIX
COEMHEHHI
yraepoaar.
[Toptper H. /.
3eIMHCKOTO.
Tlornomenue
aKTUBUPOBAHH
BIM YIIIEM
pPacTBOPEHHBIX
BEILIECTB  WJIHU
rasos.
YcTpolicTBO

SKCIICPUMCHT

C

cOoOIroIeHUEM

NPaBUJI TEXHUKH OE€30MaCHOCTH

172



MIPOTUBOTa3a
31 Kucnoponusie Oxkcun Xapaxmepuszosamu c
coequHenus yrinepona | yraepoxa(ll): | ucnonpzoBaHuem pycckoro
CTpOCHUE (poaHOTO) SI3BIKA U SI3bIKA XUMHH
MOJIEKYIIbI, COCTaB, ¢busnueckue u
[IOJIyYEHUE M | XUMUYECKUE CBOMCTBA,
CBOICTBA. MOJTyuYeHUe u MpUMEHEHUE
Oxkcun OKCHJIOB YTJIEPO/a.
yraepona(lV): | Vemanasnusamo MPUIUHHO-
CTpOEHHE CIIEJICTBEHHBIE  CBSI3U  MEXAY
MOJICKYIbI, BUJIOM XHUMHUYECKOM CBSI3U U
MIOJIyYEHUE U | TUIIOM KPUCTAJIIMYECKON
CBOICTBA. peméTky B OKCHAAX yriiepoja u
VYronbHas uX (pU3MYECKUMH U XUMAYECKHUMU
kuciota. Conu | cBoiicTBamu, a TaKxe
YTOJIBHOM [IPUMEHECHUEM.
KHCJIOTBI: Cobniodams  TpaBUiIa TEXHUKU
KapOoHaTel U | 0€301acHOCTH pu
T'MJIpOKapOOHa | MCTHOJIb30BAHUU IIEYHOT O
THI. OTOIUICHHUS.
Texuuueckas | Oka3zvieams NEPBYO TOMOIL TPU
" MUIIEeBasl | OTPABJICHUU YTapHBIM Ta30M.
coja. Xapaxmepuzoeambw c
JlaGopaTopH | HCIOJIB30BAHMEM pycCcKOro
blif onbIT. 39. | (pOHOTO) SA3BIKA U S3BIKA XUMHHU
[Tonyuenue wu | cocras, ¢busnueckue nu
CBOMCTBA XUMHYECKUE CBONCTBA,
YTOJIBHOM MOJIy4eHUE " IIPUMEHEHNE
KHUCJIOTHI YIOJIBHOM KHCJIOTBI U €€ coiel
(kapboHaTOB u
THJIPOKapOOHATOB).

Hnnrocmpuposams ~ 3aBUCHMOCTD
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CBOWCTB coJeit YTrOJIbHOM
KHCIIOTHI OT UX COCTaBa.
IIposooumy, Habaroams u
onucvI8amy XUMHUYECKHMA
OKCIIEPUMEHT C  COOJIIOJIEHUEM
NPaBUJI TEXHUKN O€30IaCHOCTH.
Pacnosznasamb xapOOHAT-HOH.

Buinoansamo pacyérnl o
XUMUYECKUM bopmynam u
YPaBHECHUSAM peakuuid,

MPOTEKAIOIINX C  ydacTuem
COCMHEHUI yriaepoia

32 Ipaxmuueckas [Tonyuenue, Ionyuames, cobupamsw u
paboma coOMpaHWe W | pacno3Haeams YTIACKUCIBIA Tas3.
[Tonmyuyenue pacniozHaBanu | Obpawamoca ¢ 1a00paTOPHBIM
VIJIEKHCIIOTO Ta3a M | € YIIIEKHCIOro | 000pyJdoBaHUEM "
U3y4EHHE €ro CBOMCTB | rasa. HarpeBaTeNbHBIMU TpubOpamMu B

Nzyuenne COOTBETCTBUM  C  TpaBUJIAMHU
pPacTBOPUMOCT | TEXHUKH O€30MaCHOCTH.
u yriekucnoro | Habnwooamo u ONnuUCHIBaMb
rasa B BOJI€ U | XUMMUYECKMH  DKCIIEPUMEHT ¢
XapaKTEPUCTH | MIOMOIIBIO PYCCKOTO (POHOTO)
Ka KHUCIIOTHBIX | SI3bIKA U SI3bIKA XUMUHU.
CBOWCTB Dopmyauposams  BBIBOIABI  TIO
yrOJIbHON pesyJabTaTam MIPOBEAEHHOTO
KHCJIOTHI. IKCTIEPUMEHTA.
KavecrBennast | Compyonuuams B TIpolecce
peaknmst ~ Ha | yueOHOTO B3aMMOACUCTBUS TIPH
kapOoHat- u | paboTe B rpynmnax
TUAPOKapOOHA
T-MOHBI

33 YTI1eBOI0OPOIBI Oprannueckas | Xapakmepuzoeams 0COOECHHOCTH
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XHAMHUS.
Yraesoaopona
Bl Mertan,
3TaH U IponaH
KakK
npeeIbHbIC
(HaChIIEHHBIE
)
yTIEBOIOPOIbI
OTthneH "
alleTUJIEH Kak
HernpeIeIbHbIC
(HeHACHIIIEHH
bI€)
yTIEBOIOPOIbI

CrpykTypHBIE
(bopMyIibI
OpPraHUYECKUX
BEILIECTB.
I'openue
YTIEBOAOPOIO
B. Peaknuu
NeTUuIpUpOBaH
us
peeabHbIX
YIII€BOAOPOAO
B.
JdemoHcTpanu
H. Monpenu
MOJIEKYI
MeTaHa, JTaHa,

COCTaBa M CBOMCTB OPraHUYECKUX
COCIMHECHUH.

Pasznuwamo NpeeabHbIC u
HEIPEIEIbHBIC YTIIIEBOJAOPOIBI.

Hasvisamu u 3anucvléams
dopMynbl  (MOJIEKYJSIpHBIE U
CTPYKTYPHBIC) Ba)KHEHIINX
NPEJCTaBUTENICH YTIIIEBOIOPO/IOB.

Habnrooamos 3a XOI0M
XUMHYECKOTO HKCIIEPUMEHTA,

OIKCHIBATh €0 W JIeJIaTh BBIBOJIBI
Ha OCHOBE HAOJIOCHUIA.
Duxcuposamb pe3yJIbTaThl
OKCIIEPUMEHTa C  TIOMOIIBIO
pycckoro (poaHOro) s3bIKa, a
TaKkXe C IMOMOIIBI0 XHMHUECKUX
dbopMyn U ypaBHEHUH
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3TUJICHA u
aneTuiIcHa.
Bsanmoneiicts
e JTWIECHA C
OpoMHOI
BOJIOM U
pacTBOpOM
IIepMaHraHara
KaJIns

34 Kucnoponconepxka- Cruptsbl. Xapakmepuzoeamv CHUPTHl Kak

1[1e OpraHu4YecKue OTUIIOBBII KHCIIOPOJICOACpKAIINE
COCIMHEHMS CIIUPT, €ro | OPraHNYECKUe COCIUHEHHUS.

MOJIy4YEHHUE, Knaccugpuyuposams cnupThl 10
MPUMEHEHUE U | YUCITY TUJIPOKCUIBHBIX TPYII B
¢uznonoruyec | UX MoJeKysIax.
Koe peunctBue. | Hazvieamo MpeCcTaBUTENEH
TpE€XaTOMHBIN | OHO- U TPEXATOMHBIX CIIUPTOB U
CIUPT 3aMUChIBaTh UX (POPMYIIBIL.
[JIMLEPUH. Xapakmepuzosams  KapOOHOBBIE
YkcycHas KHUCJIOTBI Kak
KHCJIOTa  KaK | KMCIIOPOJCOAEpKaLINE
MPEACTABUTEN | OPTaHUYECKHE COCANHEHUS.

b KapOOHOBBIX
KHCIIOT.
JdemoHcTpanu
u. O6mmue
XUMHUYECKHE
CBOMCTBA
KHUCIIOT Ha
npumepe
YKCYCHOM
KHCJIOTBL.
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KauectBennas
peakuus ~ Ha
MHOT'O2TOMHBI
€ CIIUPTHI

35 Kpemnnii u ero Kpemuwuii, Xapaxmepuszosamo c

COEIUHEHUS CTPOEHHE €ro | UCIOJIb30BAaHUEM pyccKoro

aToma U | (pOJHOrO) S3bIKa U SA3bIKA XMUMUHU
HaXO0XJIEHUE B | CTPOEHHE aTOMOB U KpUCTAJLJIOB,
IIPUPO/JIE. ¢usnyeckue M XHUMHUYECKUE
CsaoiicTBa CBOIICTBa, MOJIy4Y€HHE u
KpPEMHUS. IPUMEHEHHUE KPEeMHHUSI.
Cumumuasl 4 | Yemanasnaueams [PUYHUHHO-
cunad. OKCHJ | CIIEICTBEHHBIE  CBSI3U  MEXIY
kpemuusA(IV). | crpoenuem aToma, BHJIOM
Kpemuuesas XUMHUYECKON  CBSI3W,  THUIIOM
KHCJIOTa U €€ | KpUCTAUIMYECKOU peLETKU

COJIH.
JdemoHcTpaum
n. Komrexmus
«O0pa31sl
MIPUPOIHBIX
COCTMHCHHI
KPEMHHUSI.
Konmneknus
CTeKIa,
KEpaMHUKH,
IIEMCHTA 51
H3ICTAN u3
HHX.

JlabGopaTtopu
ble  ONbITHI.
40.

KpEeMHHA H C€Tro (I)I/IBI/I‘ICCKI/IMI/I u
XUMHYSCKHMH CBONCTBAMHU.

Buvinoanamo pacy€Tsl 10
XUMHYECKUM bopmyiam u
YPaBHEHUSM peaxkuui,

MIPOTEKAFOIIINX c y4acTueM
KPEMHUS U €T0 COeTMHEHUH.
Xapaxmepuszosambo c
HCIIOJIb30BaHHEM PyCCKOTO
(pOJTHOTO) SA3BIKA W SI3bIKA XUMHUHU
COCTaB, ¢buznyeckue u
XUMHYECKHE CBOMCTBA,
MOJTyuYeHue u MPUMEHEHUE
COCIMHEHUN KPEMHUS.
Cpaenusams TUOKCUJIBI YTIIEpOA
1 KPEMHHSI.
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[Iponyckanue
YTJIEKUCIIOTO
rasa yepes
pacTBop
CHJIMKATa
HaTpUs

Onucvisams BaXHEHUIIINE THITBI
MPUPOIHBIX COCTMHEHUH
KPEMHHS KakK OCHOBHOT'O
AIIEMEHTa JIUTOC(hEpHI.

36

CunukaTtHast
MIPOMBIIIICHHOCTD

IIpousBoacTBo
CTEKIIa u
IIEMEHTA.
[Tponyxuus
CHJIMKATHOM
MIPOMBIIIIIICHH
OCTH:
OIITHYECKOE
BOJIOKHO,
KEepaMuKa,
dapdop,
(asHc.
OnTuueckoe
BOJIOKHO.
JdemoncTpanu
n. Komrexins
MPOAYKIINH
CUJINKATHOM
MIPOMBIIIIIEHH
OCTH.
Buneogparme
HTBI U CIANIBI
«IIpousBoncts
O CTEeKlIa H
LIEMEHTAa

Xapaxmepuzoéams CUINKATHYIO
MIPOMBIIUIEHHOCTb u eé
OCHOBHYIO IIPOAYKLHUIO.
Yemanasnueams ananorun
MEXy pPa3JIMYHbIMU OTPACIIMU
CUJIMKATHOM ITPOMBILIUIEHHOCTH
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37

[Tonyuenue
HEMETAJIJIOB

Hemeramnmsr B
MIPUPO/IE.
dpakimoHHas
MeperoHka
JKHJIKOTO
BO3/IyXa  Kak
cIroco0
MOJTyYEHUS
KHUCJIOpO/Ja,
azora 31
aprosa.
[Tonyuyenue
ocdopa,
KpEeMHHUS,
XJopa, Hoja.
DneKTpon3
pacTBOpOB.
JdemoHcTpaum
n. Komrexmus
«IIpuponnsie
COCIMHEHHS
HEMETAJJIOBY.
Buneogparme
HTBI U CIANIBI
«DpakuroHHa
s TeperoHka
JKHIKOTO
BO3JIyXay.
Buneogparme
HTBI U CIalIbI
«Ilonyuenune
BOJIOPOJIA,

Onucvieams HAXOXKJICHHUE
HEMETAJJIOB B IPUPOJIE.
Xapaxmepuzosamuv
(bpaKIMOHHYIO MEPETOHKY
KHUJIKOTO BO3/yXa KaK
COBOKYITHOCTb du3nvecKux
MIPOIIECCOB.

Apeymenmupoeams ~ OTHECEHUE
MPOLIECCOB MOTYYECHHs] aKTUBHBIX
HEMETAJUIOB K  OKHUCIIUTEIbHO-
BOCCTaHOBUTEIbHBIM IIPOIIECCAM
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KHCIIOpOJIa M|
rajoreHoB
AIEKTPOJIUTHY
€CKHUM
CII0COOOM»

38

[Tonyuyenue
BaXKHEUIITHUX
XUMHYECKHUX
COCTUHEHUN
HEMETaJIJIOB

[Tonyuyenue
CEepHOU
KHUCJIOTHI:
CBIPBE,
XUMU3M,
TEXHOJIOTHYEC
Kast cxema,
METOJ
KHUTISIIETO
o4,
TIPUHITATIBI
TEII000MEHa,
MPOTHBOTOKA
u
HUPKYIISIUH.
Oneym.
[TpounsBoacTBO
aMMUaKa:
CBIPBE,
XUMU3M,
TEXHOJIOTHYEC
Kas cxema.
JdemoncTpaum
H. Mopenu
anmnaparoB JJIs
MIPOU3BOJICTBA
CEepHOU

Xapaxmepuzoeams XUMU3M,
CBIPBE, anmnapaTypy U Hay4dHble
IPUHLIMIIBI IPOU3BO/ICTBA CEPHOI
KHCJIOTBI.

Cpasnusamyo IIPOU3BOJICTBO
CEpHOH KHUCIJIOTBI U MPOU3BOJICTBO
aMMuaka
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KHUCJIOTHI.
Mogenp
KUISILIET O
cnost. Mopenb
KOJIOHHBI
CUHTE3a
aMMUaKa.
Buneodparme
HTBI U CHalIbI
«IIpounsBoncTs
0 cepHOM
KHUCJIOTBI».
Buneodparme
HTBI U CIANIBI
«IIpousBoncts
0 aMMHaKay.
Konnexuus
«CpIpp€  muis
MOJTy4YEeHUs
CEepHOM
KHUCJIOTBI»

39

O06001IeHME 10 TEME
«Hewmerasuisl 1 ux
COCIUHCHUS)

Ypok-
yIpakHEHHE C
WCTIOJIh30BaHU
eM
CaMOCTOSITENTh
HOW  paboTHI
o
BBITOJIHEHUIO
MIPOBEPOYHBIX
TECTOB,
3aJaHuN u

IIposooums o1ieHKy COOCTBEHHBIX
JIOCTH>KEHUH B YCBOCHHUH TEMBI.
Koppexmuposamv cBOM 3HaHUS B
COOTBETCTBUU C IUIAHUPYEMBIM
pEe3yIBTaTOM.

Tonyuamow XUMHUYECKYIO
uHpopManuu U3 Pa3TUIHBIX
HMCTOYHHKOB.

IIpeocmasnsames vHPOPMAITUIO TIO
Teme «Hemeraiisl» B BHAE
Ta0JIMIIL, CXeM, OTIOPHOTO
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YIPaXHEHU I

KOHCIIEKTa, B TOM 4HCIE C
npumeHeHueM cpencts KT

40 Konmponvnas paboma 2 no teme «HemeTaabsl U UX COCTUHECHHS
MeTtayibl 4 UX coequHeHus (16 u)

41 O6mas ITonoxxenue ObwvscHams, 4TO TAKOE METAJIBL.
XapaKTePUCTHKA METAUIOB B | Xapakmepu3oeams XUMUYECKHEC
METaJJIOB MEPUONYECKO | DIIEMEHTBI-METAILIbI o ux

i CUCTEME | IMOJIOKCHUIO B  TCPUOIUICCKOM
XAMHUYECKHAX cucteme JI. 1. Menaeneena.

aneMeHToB /l.
u.
Menpaeneena,
CTPOCHUE UX
aTOMOB u
KPHUCTAJIOB.
Merannuuecka
i CBI3b H
MeTaJlIndecKa
P
KPUCTAJITNYEC
Kasg peLIETKA.
duznueckue
CBOMCTBaA
METAJLIIOB:
3JIEKTPO- u
TETUIONPOBOIH
OCTbh,
oTpa)aroias
CIIOCOOHOCTD,
ILIACTUYHOCTb.
Yépnbie u
LIBETHBIC

Ilpoenosuposams CBOICTBA
HE3HAKOMBIX METAIIOB o
MOJIOKEHUIO B MEPUOJIUYECKON
CUCTECMC XHUMHYCCKUX DJJICMCHTOB
J. . Menneneera.

Yemanasnusame MNPUYUHHO-
CIICACTBCHHBIC CBA3HU MCKIAY
CTPOCHUCM aToMma, BHUI0OM

XUMUYECKOM CBSI3M W THUIIOM
KPUCTAJUIMYECKOW  pEelETKH Y
METaJUIOB — IPOCTBIX BELIECTB U
AX COeINHEHUH
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METaJlJIbL

42

XUMHYECKHE
CBOIICTBa METAJIIOB

MerTtamnsl  Kak
BOCCTaHOBHUTE
JIN.
DNEeKTPOXUMH
YeCcKUu pan
HaIpsKEHUH.
Bzaumopeiict
e METAJJIOB C
HeMeTaJlJIaMH,
OKCHJIAMH,
KHCJI0TaMHu,
COJISIMH.
AnoMuUHOTED
MUSL.
JdeMoHcTpanu
H.
Bzaumopeiict

Obvacuamb, UYTO TaKoe Pl
AKTUBHOCTH METAJIJIOB.
Ipumensameo ero s
XapaKTEPUCTUKU XUMHUYECKHX
CBOWCTB  MpPOCTBIX  BEIIECTB-
METAaJIJIOB.

0606wams cUCTEMy XUMHUYECKUX
CBOMCTB METAJJIOB Kak
«BOCCTaHOBHTEJIbHBIE CBOHCTBAY.
Cocmasensams MOJIEKYJISIPHBIE
ypaBHEHHS peaKIuid,
XapaKTepU3YIOMUX  XUMHUYECKHE
CBOWCTBA METAJJIOB B  CBETE
YUEHHUS 00 OKHCIIUTENBHO-
BOCCTAHOBUTENIBHBIX MpoIleccax,
a  peakuuu C y4acTHEM
HJIEKTPOJIUTOB, PEJCTABIIATh
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ne HaTpus,
JIMTHS "
KaJIbITHS c
BOJOM.
I'openue
HaTpus,
MarHus "
Kenesa B
KHUCJIOpOJIE.
Bcenpmmka
TEPMUTHOMH
CMECH.
B3aumoneiicts
ne cMecH
MOPOIIIKOB
cephl u
JKenesa, IUHKa
u CepBHl.
Bzaumopeiict

He aJIOMHHUS
C KHCIIOTaMH,
IeJIoYaMH U
BOJOM.

BzaumoneiicTtB
HE JKele3a Hu
Meau c
XJIOPOM.

BzaumoneiicTtB
He Meau ¢
KOHIICHTPHUPOB
AHHOW CEpHOM
KHCIOTOH |

TaKXe U B MOHHOM BHJIC.
Habnwooams  m  onucvliéams
peaKIMu MEXKIYy BEIIECTBAMU C
MOMOIIbI0  PYCCKOTO  (POJIHOTO)
SI3bIKA U SI3bIKA XUMUHU.
CaMoCTOsATEIHHO npoeooums
OTIBITHI, MOJITBEPKIAIOIIIHE
XUMHUYECKHE CBOMCTBA METAILIOB,
C COOJIFOJICHUEM TPaBUII TEXHUKU
0€30macHOCTH
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a30THOH
KHCJIOTOM
(pazbaBieHHO
174 u
KOHIICHTPHUPOB
aHHOM).
JlaGopaTtopn
plii onbIT. 41.
B3aumoneiicts
He JKeje3a ¢
pacTBOpOM
cynbdara
meu(1I)

43—A44

O61mmas
XapaKTepUCTHKA
ynemMeHToB |A-

TPYTIIBI

Crtpoenue
aTOMOB U
MIPOCTHIX
BEIIIECTB.
3aBUCUMOCTh
¢usnyeckux u
XUMHAYECKUX
CBONCTB
MIETTOYHBIX
METaJUIOB  OT
3apsioB  sIEp
UX  aTOMOB.

Oxcuabl u
TUAPOKCH/]IBI
IIEJIOYHBIX
METAJUIOB, MX
MOJTy4YeHUE,

CBOMCTBA "
MIPUMEHEHHUE.

ObwvscHams STHMOJIOTHIO
HA3BaHUS TPYIIBl  «IIEJIOYHBIE
METAaJLIbI.

Jlasamb 0OOIIYIO XapaKTEPUCTHUKY
MIEJIOYHBIM ~METallZIaM 110  HX
MOJIOKEHUIO B TMEPHOJUYECKON
CHCTEME XMMUYECKHX DJIEMEHTOB
JI. 1. MeHpeneeBa.
Xapaxmepuzoeamv CTpOCHHE,
buznyeckue U XUMHYECKHUE
CBOMCTBA IIEJTOYHBEIX METAIIOB B
cBeTe 00IIero, OCOOCHHOro H
€UHUYHOTO.

Ilpeockaszvieams duznyecKkue u
XHMHYECKHE CBOMCTBA OKCHIOB U
TUAPOKCUIOB MIETTOYHBIX
METAJIJIOB Ha OCHOBE UX COCTaBa M
CTpOCHUS u MOATBEPKIATh
TIPOTHO3BI YpaBHCHUSIMU
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Baxwneimue
conu
IIEJIOYHBIX
METaJLUIOB, MX
3HAYEHUE B

COOTBETCTBYHOIIIHX peaKHHﬁ.

Ilposooumy pacyéThl no
XUMHUYECKUM bopmyiam U
YpPaBHEHUSAM peakuuid,

IMPOTCKAOIIUX C ydyaCTueM

IpUpoJie U | LIEJIOYHBIX ~ METAUIOB M HX
KHU3HU COEMHEHUN
YeJloBeKa.
JdeMoHcTpanm
o. Okpacka
IUTaMEHH
COETUHEHUSIM
U IIEJTOYHbIX
METaJIJIOB
4546 | OOmas Crpoenue Obvacuamo STUMOJIOTHIO
xapakrepuctuka |IA- | atomos Y | Ha3BaHMS TPYIIIIBI
TPYTIIBI MIPOCTHIX «IEI0YHO3EMEIIbHBIE METAJLIbI.
BEIIIECTB. Jlasamb 00IIYyI0 XapaKTEPUCTUKY
3aBUCUMOCTh | METAJUIAM IHA-rpynmst
¢busznueckux U | (IIeTOYHO3EMENIbHBIM MeTalJIaM)
XUMHAYECKUX o nux II0JIO’KEHUIO B
CBOMCTB MIEPUOIUYECKON cucreme
LIEJIOYHO3EME | XUMUYECKUX 2JIEMEHTOB
JIBHBIX J. . Menneneena.
METAJIOB ~ OT | Xapakmepuzosamuo CTPOCHHUE,

3apssioB  sAnep
X aTOMOB.
OKcuapl u
TUAPOKCH/]IBI
IEJIOYHO3EME

dusnyeckne W XHMHYECKHUE
CBOMCTBA  IIEIOYHO3EMETbHBIX
METaJJI0OB B cBeTe  OOIIero,
O0COOCHHOTO U €IMHUYHOTO.

IIpeockazvieams (U3NYECKUE W
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JIbHBIX
METaJJIOB, HUX
MOJIy4YEHHUE,
CBOMCTBA u
IIPUMEHEHUE.
Baxmneiimue
coJi
LIETOYHO3EME
JIbHBIX
METaJJIOB, HUX
3HaU€HHE B
pupoJie u
AKU3HU
YeJioBeKa.
KapOonatel u
ruapokapOoHa
ThI KaJIbLIUA.
JdemoHcTpaum
n.  Oxpacka
IJIaMEeHH
COEIMHEHUSIM
"
LIEJIOYHO3EME
JIBHBIX
METaJIOB.
lamenue
U3BECTH
BOJIOM.
JlabopaTopH
bIil ombIT. 42.
ITonyyenue
M3BECTKOBOM

XMMHYECKHE CBOICTBA OKCHJIOB U
ruapokcugoB  metawioB  llA-
IpYIIBl HA OCHOBE HUX COCTaBa U
CTPOCHUSI U  NOOmeepHcoams

HPOTHO3EI ypaBHEHUSIMU
COOTBETCTBYIOLIUX PEAKIIUH.

Ilposooumo pacuéThl o
XUMHUYECKUM bopmynam U
ypaBHEHUSIM peakIuii,

MPOTEKAOIINX c y4acTUEM
[IETOYHO3EMENLHBIX METAIIOB U
HUX COeOUHEHUN
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BOJIBI U OITBITHI
C HEN.

47

YKécTkocTh BOABI U
CII0COOEI €é
yCTpaHEeHUs

KécTtkocTh
BOJIBL:
BpEMEHHasT U
IIOCTOSTHHAS.
Crioco05b1
YCTpaHECHHS
BPEMEHHOU
JKECTKOCTH.
Crioco05b1
YCTpaHECHHS
MOCTOSIHHOM
JKECTKOCTH.
JdemoncTpanu
u. [lonyuenue
KECTKOM BOJIBI
B3aHUMOJICHCTB
HeM
YTJIEKUCIIOTO C
HU3BECTKOBOM
BOJIOM.
Ycrpanenue
BPEMEHHOU
KECTKOCTHU
KANIYEHHEM U
J00aBICHUEM
COJIBI.
Ycrpanenue
MMOCTOSIHHOM
KECTKOCTH
no0aBJIEeHUEM

ObvsicHams MOHATHE <OKECTKOCTH

BOJBI.
Paznuuamo BPEMEHHYIO u
MOCTOSTHHYIO JKECTKOCTH BOJIBI.
Ilpeonacamo CITOCOOBI
yCTpaHEHUS KECTKOCTH BOJIBI.
Ilposooumey, Habaroams u
ONUCHIBAMDb XUMHYECKHUH

IKCIIEPUMEHT C  COOJIIOJICHUEM
NPaBUJI TEXHUKHA O€30MaCHOCTH
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conbl. ToHUTBI
U MPUHIUT UX

JNEUCTBUS
(Bumeodparme
HT)

48 Ilpaxmuueckas [Tonyuenue Llonyuamey, cooupamaw u
paboma 6. JKECTKOCTb | KECTKOU BOJIBI | pAcno3Ha8amsy YIIACKUCIBIA Ta3.
BOJIbI M CIIOCOOBI €€ B3auMoJeicTB | Obpawamovcs ¢ 1a00paTOPHBIM
yCTpaHEHUs uem o0opynoBaHruEeM u

YTJIEKUCIIOrO C | HarpeBaTeNIbHBIMU MpubopamMu B
M3BECTKOBOW | COOTBETCTBUM  C  TpaBUJIAMH
BOJIOM. TEXHUKU OE30MaCHOCTH.
Ycerpanenue Habniooams u ONnuUCHIBAMb
BPEMEHHOM XUMHAYECKHM  DKCIIEPUMEHT ¢
KECTKOCTHU MOMOIIIBI0 PYCCKOTO (POAHOTO)
BOJIBI SI3BIKA U SI3BIKA XFMHH.
KUIsiueHueM u | Qopmynuposams  BBIBOJIBI IO
no0aBJIeHUEM | pe3ysbTaraM MIPOBEJIEHHOTO
COJIBI. DKCIIEPUMEHTA.

VYcrpanenue Compyonuuams B TIpoOIleCCe
IIOCTOSTHHOM y4eOHOro B3aUMOACUCTBUS TPH
KECTKOCTH pabote B rpymnmnax

BOJIBI

no0aBJIeHHEM

COJIBI.

HcnbiTanue

KECTKOM BOJBI

pacTBOpoM

MbIIa
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49

AJIIOMUHUHA U €r0
COETMHEHUSI

CoenuHenus
AJIIOMUHUS B
MIPUPOJIE.
XHUMHYECKHE
CBOMCTBa n
MIPUMEHEHHE
ATFOMHHUS.
OcobeHHoCTH
OKCHIa U
THAPOKCH]IA
ATIOMHHUS KaK
aM(pOTEpPHBIX
COCTUHEHUH.
Baxxnenmmue
conu
AJTFOMHHUS
(xmopun,
cynbdar).
JdemoncTpanu
u. Kommexmus
MIPUPOTHBIX
COCTMHCHHI
AJTFIOMUHUS.
Buneodparme
HTBI U CIalgbl
«Oxcup
ATIOMUHUS |
ero
MoaudHUKaIIN
». Ilomyuenue
aM(OTEpHOTO
THAPOKCH]IA

Xapaxmepuzosams antOMUHUN 110

ero MOJI0KEHUIO B
MIePUOIUYECKON cucTemMe
XUMHYECKUX AJIEMEHTOB
J. . Menneneena.

Onucvieamo CTpPOCHHE,
bu3nMvecKkue M XUMHYECKHE
CBOMCTBaA aIIFOMUHUS,
MTOATBEPIKIast 150.4
COOTBETCTBYIOIIUMU
YpaBHEHUSMHU PEaKIUil.
ObwvscHams JIBOHCTBEHHBIN

XapaKTCp XHUMHYCCKHX CBOMCTB
OKCHaa U TUAPOKCHIA AJIFOMUHUS.

Kounkpemuszuposamu
JIIEKTPOJINTUYECKOE  IOJy4EHUE
METaJUIOB OIHUCaHUEM

MIPOU3BOJICTBA ATFOMUHHS.
Yemanasnusamo 3aBUCHUMOCTb
obJacTell MpUMEHEHHUS aTFOMUHUS
U €ro CINIAaBOB OT CBOMCTB 3THX
BEIICCTB.

IIposooumu pacuéTsl 1o
XUMHAYECKUM bopmyiam u
YPaBHEHUSIM peaxkuui,

MMPOTCKAOIIUX C ydyaCTuemM
AJIFOMHUHUSA U €T0 COC,Z[HHCHHf/'I
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AMIOMUHUA |
HUCCIIEIOBAHUE
€ro CBOICTB

50—51

Kemeso u ero
COCONHCHUA

OcobeHHOCTH
CTpOEHUS
aroMa Jelesa.
Kemeszo B
MIPUPO/IE.
Baxxnenmue
pYyIBl Kemesa.
Oxcuabl u
THIPOKCHIBI
xenesa(ll) wu
(I11). Comm
xenesa(ll) wu
().
OO6nHapyxeHue
KaTHOHOB

Xapakmepuszoeamb  TOJIOKEHUE

Keresa B MIEPUOIUYECKON
CUCTEME XMMHYECKUX DJIEMEHTOB
J1. n. Menneneena u

0COOEHHOCTH CTPOEHHUs aTroMa
xKeresa.

Onucvieamvy ~ QU3MUECKHE U
XMMHYECKHE CBOMCTBA JKeje3a,
TOATBEPIKAas ux
COOTBETCTBYIOLIMMHU
YPaBHEHUSIMH PEAKIIHH.
Obvsichamb ~ HaIW4Me  JIBYX
TEHETHYECKUX PSJIOB COCITUHECHUI
xenesa Fe?* u Fe3*,
Yemanasnueams ~ 3aBUCHMOCTD
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xKeesza B | obiacTeil mpUMEHEHHUs >keie3a U
pacTtBope. €ro CIUIaBOB OT CBOWCTB 3THUX
3HayeHue BELLECTB.
COEAMHEHHI Ilposooumy pacuérsl o
xKelesa. XUMHUYECKUM bopmyiam U
JlaGopaTopH | ypaBHEHUsAM peakiuii,
ble  ONBITHI. | IPOTEKAIOIIUX  C  Yy4acTUEM
43. JKeJe3a M ero COeAMHEHU.
[Tonyuenue Habniooams 1 onucvieamo
THIPOKCUIOB | PEaKIMd MEXAYy BEUIeCTBaMHU C
xeneza(ll) wu | moMomp0 pycckoro (PoaHOTO)
(1. 44. | s3pIKa U SI3bIKA XUMHH
KauectBeHHsie
peaknuu  Ha
KaTHOHBI
xKeresa
52 IIpaxmuueckas Pemenune OKCIEPUMEHTAIIBHO UCCIe008amb
paboma 7. OKCIEpUMEHTa | CBOWCTBA  METANIOB M UX
Pemenue TBHBIX  3a/1a4 | COeUHEHHH, pemiaTh
OKCIIEPUMEHTAIBHBIX | Ha OKCTIEpUMEHTAIBHBIC 33/1a4d  TI0
3aja4 Mo TeMe pacmo3HaBaHH | TeMe «MeTauibiy.
«MeTambi» e ¥ onmy4yenue | Pabomams ¢ 1a0OpPaTOPHBIM

METAJUIOB U UX
COE€IUHEHUN

obopynoBaHueM u
HarpeBaTeIbHBIMH TPHOOpaMKu B
COOTBETCTBUM  C  MpaBUJIAMHU
TEXHUKU 0€30ITaCHOCTH.
Habnrooams cBOWCTBA METAIIIOB
U UX COCIUHEHUH.

Onucvlieamo XUMHYCCKHI
HKCIIEPUMECHT c ITOMOIILIO0
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pycckoro (pomHOTO) s3bIKAa U
SI3BIKA XUMUH.
Dopmynuposams  BBIBOIBI  TI0

pesynpTaram MPOBEIEHHOTO
HKCIIEPUMEHTA.
Onpedensimob (MCXOIs U3 y4eOHOM
3a/1a4un) HE00X0MMOCTb
WCIIOJI30BAaHUS HAOJIIOACHUS WITH
HKCIIEPUMEHTA
53 Kopposust meramios u | Kopposus Obvsacuamo TIOHSITHE
CHOCOOBI 3aIMTHI OT | ra3oBas «KOPPO3HSI».
HEeE (xumuueckast) | Paziuuams ~ XUMHUYECKYIO u
u AIIEKTPOXUMHUYECKYIO KOPPO3HIO.
ANEKTPOXUMUY | Mntocmpuposams — TIpUMEpamMu

eckas. 3ammuTa
METaJJIOB OT
KOpPPO3HH.
JdemoHcTpaum
n. Kommexmus
«XUMHYCCKHUE
HCTOYHUKU
TOKa».
Pesynbrarsl
JUTATEHLHOTO
JKCIEPUMEHTA
0 M3yYEHUIO
KOppO3HH
CTaJIbHBIX
U3IEIUN B
3aBHCHUMOCTH
OT  YCIJIOBHI
MPOIECCOB

MOHSITUS «KOPpO3UD»,
«XUMHYECKas KOppOo3us»,
«QIEKTPOXUMHUYECKAS] KOPPO3USD».
Xapaxkmepuzoeamsw CIocoObI

34U ThI MCTAJUIOB OT KOPPO3UHU
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54—55

Mertajuibl B Iipupoe.
Ilonsarue o
METAJLTYPTUH

MeTtamisl B
MIpUPO/IE.
Ilousrue 0
METaJUTypIruH.
Uépnas u
LIBETHAs
METaJULypIHUsl.
[Inpomeramny
prus,
TUAPOMETAILTY
prus,
3JIEKTPOMETA
Jyprusi.
JloMeHHBIN
npoiiecc.
[TepepaboTka
YyyryHa B
CTaJlb.
OneKTponan3
pacIiaBoB.
JdemoncTpanu
H.
Boccranosnen
He MeIH Wu3
OKCHJa
memu(ll)
BOJIOPOJOM.
Buneodparme
HTBI U CIalgbl
«ITIpouzBoncTs
O UyryHa u
CTaIn».

Knaccuguyuposamo hopmbI
MPUPOIHBIX COCTMHEHUH
METAaJIJIOB.

Xapaxmepuszosamb o0mume
CIoCcOoObl TMOJYYEHHs] METaJLIOB:
upo-, THJIPO- u
AIIEKTPOMETAILTYPTHUIO.
Konxpemuzuposamo CIIOCOOBI

MOJIyYEHHUS] METAJNIOB IpUMEPaAMH
U YpPaBHEHUsAMM peakuui ¢
COCTaBJICHUEM 3JIEKTPOHHOTO
OanaHca.

Onucvieams JTOMEHHBIN MpoOILIEeCC
u AIEKTPOJIUTUIECKOE
MOJIy4YeHUE METAILIOB.

Pasznuuams 4€pHBIE W 1BETHBIC
METaJulbl, YyT'yH U CTajb
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Buneodparme
HTBI U CIalabI
«M3pnemua w3

qyryHa u
CTaln».
Buneodparme
HTBI U CIaHIbI
«IIpousBonacTs
0 AJTIOMUHUS
56 O0600611eHre 3HaHUH Ypok- 1Iposooums ONICHKY COOCTBEHHBIX
o TeMe «MeTaipl» | YOpakHEHHUE C | JOCTUKEHHUI B YCBOCHUU TEMBI.
ucnoinb3oBanu | Koppexmuposeamb CBOM 3HaHUS B
e COOTBETCTBUU C I[UJIAHUPYEMBIM
CaMOCTOSITENIb | PE3YJIbTaTOM.
HOM paboThI Tonyuamo XUMHYECKYIO
o UHPOpPMALIMK U3 Pa3IUYHBIX
BBINOJIHEHUIO | HCTOYHUKOB.
MPOBEPOUHBIX | [Ipedcmasnams MHOOPMAITUIO TIO
TECTOB, TeMe «MeTtanabsl» B BUJE TaONHL,
3aJlaHul U CXeM, OIIOPHOTO KOHCIIEKTA, B TOM
yIpaXHEHUH | 4Mcie C NPUMEHEHHUEM CpEeCTB
KT
57 Konmponvnas pabom 3 no reme «MeTtaibhy
XuMmus ¥ OKpyxamuas cpena (2 1)
58 Xumunueckuit coctaB | CtpoeHue Humezpuposams  CBEAEHHA 11O
TIJIAHETHI 3eMIIs 3emnu:  AApo, | puznyeckoi reorpaduu B 3HaAHUS
MaHTHS, 0 XHMHYECKOW  OpraHH3aIuu
3eMHas Kopa, | IUIaHEeTHl.
nutocdepa, Xapaxmepuzosams XUMUYECKUN
runpocdepa, COCTaB T€OJIOTHYECKHX 000JI0ueK
aTmocdepa. 3emutn.
Xumuueckud | Pasiuuams MUHEpandbl U TOPHBIE
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cocTaB 3eMIJIH.
I'opHsie
MOPOJBI.
Munepanst.
Pyner.
Ilone3nnie
HCKOITaeMEBIE.
JdemoHcTpaun
H.
Buneodparme
HTBI U CHalIbI
«CtpoeHue
3emmu U eé
XUMHYECKHI
COCTaB».
Konnekmus
MUHEpAJIOB U
TOPHBIX
MOPOJ.
Konnekmus
«Pynsl
METAJIIIOB).
JlabopaTopH
plii ombIT. 45.
N3yuenue
TpaHHUTA

IMopoAbI

59

Oxpana okpy>karorien
Cpelbl OT
XUMHUYECKOTO
3arps3HEHUs

HUctounuku
XAMUYECKOr 0
3arpsi3HEHUs
OKpYy>Karoleu
Cpelbl.
I'nmoGansHBIE

Xapaxmepuzoéams ~ UCTOYHUKHU
XAMHYECKOTO 3arpsi3HEHUS
OKPYXKAarOILEeH CpeIbl.

Onucwvieamo rio0abHBIE
SKOJIOTUUECKHE IPOOJIEMBI,
CBSI3aHHBIE c XUMHYECKHM
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9KOIOTHYECKHU
€ mpoOIeMBI:
HapyIICHHUE
OHMOreoXuMuYe
CKHUX
KPYrOBOPOTOB
XAMHUYECKHUX
DJICMCHTOB,
MOTEIJICHHE
KJIuMara,
KHCJIOTHBIE
TOXKIA W Jp.
O30HOBBIE
TIBIPHI.
MexayHaponH
oe
COTPYAHUYECT
BO B 00yacTH
OXpaHbI
OKpY>Karoleu
cpenbl oT
XAMUYECKOr 0
3arps3HEHUSL.
«3enénas
XHUMHSY.
JdemoncTpaum
H.
Buneodparme
HTBI U CIalgbl
«I"mobanpHbBIE
SKOJIOTHYCCKHU
€  TpoOJIEMBI

3arpsA3HEHUEM.
Ilpeonacams iyt MUHUMU3ALUU
BO3JICUCTBUSA XUMHYECKOIO

3arpsA3HEHUS] Ha OKPYXKAIOIIYIO
cpeny.

IIpusooums IIPUMEpBI
MEXTyHAPOIHOTO
COTpyAHMYECTBA B  0OJacTu
OXpPaHbl OKPYKAaIOLICH Cpeabl OT
XUMHYECKOTO 3arpsi3HEHHS
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YeJI0BCcUECCTBaA
»

O06001menne 3HAHNH MO XMMHUH 32 KyPC OCHOBHOM IIKOJIBI.
IloaroroBka K 0CHOBHOMY rocyjiaapcreenHomy dk3ameny (OI'9) (3 u)




60

BemectBa
XUMHYECKUE PEAKIUU

Crpoenue
aToma
XUMHYECKOT0
JJIEeMEHTa B
COOTBETCTBUU
C TOJIOKEHUEM
3TOTO
JJICMEHTa B
MEPUOINYECKO
U cHCTEME.
Crpoenue
BEILIECTBA:
XUMHYECKas
CBSI3b "
KpHUCTAILTNIEC
KUE PELIETKH.
3aBUCHUMOCTh
CBOWCTB
00pa30oBaHHBIX
3JIEMEHTaMU
MPOCTHIX
BEIIIECTB
(MeTamnnos,
HEMETAJIJIOB,
6J1aropOIHBIX
ra3oB) oT
MOJIOKECHHUS
JJICMEHTOB B
MIEPUOINIECKO
i cucreMme.
Knaccuduxkari
us

IIpeocmasnsaimes vHGOPMAIUIO TIO
teme «llepuoamyecknii 3aKOH u
nepuoauueckass cucrema J[. .
MeHngeneeBa B CBETE TEOpUU
CTPOEHHS aTOMay» B BUJE TaOJIHIL,
CXEM, OTIOPHOI'0 KOHCIIEKTA, B TOM
YyluCcle C NPUMEHEHHEM CpEACTB
UKT.

Buvinonanamu TectoBble 3a1aHUs 10
TEMeE.

Ilpeocmasnsamo WHGOPMALIHIO TI0
Teme «BHIbl XUMUYECKOU CBA3U U
THUIBl KPUCTAJUIMYECKUX PELIETOK.
B3anmocCBsA3b CTPOEHHUS U CBOWCTB
BEIIECTBY» B BHJE TaOIHI], CXEM,
OMOPHOTO  KOHCIIEKTa, B TOM
qucie ¢ TNPUMEHEHHEM CPEICTB
UKT

Ilpeocmasnames MHPOPMALUIO 110
TEME «Knaccudukanus
XUMHUYECKUX peakuuii o
pa3IMYHBIM TIPU3HAKAM» B BHUJIE
TabuII, CXEM, OTMIOPHOT'O
KOHCIIEKTa, B TOM 4HCIE C
npumeHenueM cpencts UKT.
Buvinonname TecToBbIE 3a/1aHUS 1O
TEME.

Xapaxmepuszoeambo
OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIE peakuuu,
OKUCITUTENb U BOCCTAHOBUTEIIb.
Omauyamo OKHCIIUTENBHO-
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HEOpraHu4yecK
HX  BEIICCTB.
[IpencraBuren
i pa3HbIX
KJIacCOB
HEOPraHUYEeCK
HX BEIICCTB
[Ipuznaku u
yCIJIOBHS
MPOTEKAHUS
XHUMHYCSCKHX
peaKkuuid.
Tunonorus
XUMHYECKHUX
peakuu 1o
pa3IUYHBIM
OCHOBAHHUSIM.
Peaknuu
HOHHOTO
oOMeHa.
OxucIuTEIbH
o-
BOCCTaHOBHUTE
JIbHEIE
peakiuu

BOCCTAHOBUTEJIbHBIC PEAKIIMH OT
peakiuii oOMeHa.

3anucvieamo ypaBHEHUS
OKHCJIUTEILHO-
BOCCTAHOBUTEIBHBIX pEaKIMH C
MOMOIIBI0 METOJIa 3JIEKTPOHHOTO
OamaHca
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61 OcHOBBI Xumuueckue | Xapakmepuzosams obmue,
HEOPraHUYECKOU CBOMCTBA OCOOCHHBIE M HHIUBUAYAJIbHbBIE
XUMUHU IIPOCTBIX CBOMCTBA KHUCIJIOT, OCHOBaHHH MU

BEILECTB. coJen B CBETE TEOPUU
XapakTepHbIE | AJIEKTPOJIUTHYECKOU
XUMHAYECKHE JUCCOLIMALIUY.
CBOMCTBA Apeymenmuposams BO3MOKHOCTh
conieo0pa3yr0 | MPOTEKaHUS XUMHYECKHUX
IIUX OKCHJIOB, | peakuui B pacTBopax
THJIPOKCUIOB | DJIIEKTPOJIHUTAX UCXOIs u3
(ocHOBaHMIA, YCIIOBUH.
kuciopoacone | Knaccuguyuposams
PoKaImx HEOpPraHMYecKue BellecTBa IO
KHUCJIOT U | COCTaBY M CBOMCTBaM.
amorepHbIx | [Ipugooums IIPUMEpBI
THIIPOKCHIOB), | IPEICTaBUTENICH KOHKPETHBIX
coJien KJIaCCOB u TPYIIII
HEOPraHMYECKUX BEIIECTB
62 Koumponvnas Buinoanamu TECTBI u
paboma 4 (uToroBas YIOpaXHEHUs], pewams 3aJauu 10
10 KypCyY OCHOBHOM TEME.
IIIKOJTBI) 1Ipo6ooums O1IeHKY COOCTBEHHBIX
JOCTH>KEHUH B YCBOGHHH TEMBI.
Koppexmuposamb cBOM 3HaHUS B
COOTBETCTBUH C IUIAHUPYEMBIM
pe3yJIbTaTOM
63-64 | Vpoxu noemopenus
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Y4eOHOo-MeTOInYEeCKOoe 00ecneueHue Kypca XuMun

OCHOBHOM 00111€00Pa30BATEJIbHOM HIKOJIbI

VY4ueOHO-METOMYECKHI KOMIUIEKT JUIi HW3y4eHHs Kypca xumuu B 8—9 Kiaccax,
CO3JJaHHBIN aBTOPCKUM KOJUIEKTHBOM m0oJ pykoBoacTBoM O. C. I'abpuensiHa, colepKUT, KpoMe
y4eOHbIX 1MOCOOMH, y4yeOHO-METOAMYECKHE | TUAAKTUYECKHE IOCOOMs, TEeTpaau Ui

BBITMIOJTHEHUS TAOOPATOPHBIX U MPAKTUUYECKUX PadoOT U Ap.

YMK «Xumusd. 8 kiaacc»

1. Xumus. 8 xinacc. Yueouuk (aBropst O. C. 'abpuensn, U. I'. Octpoymos, C.A. Ciaakos).

2. Meronuueckoe mocodue. 8 kiacc (aBtopsl O. C. I'abpuessin, U. I'. Octpoymos, C. A. Cinaakos).

3. IIporpamma kypca xumun it 8—9 kiaccoB o0ieodpa3oBaTenbHbIX yupexnenuit (aBropsl O. C. ['abpuensn, .
I'. Octpoymos, C. A. Cnagkos).

4. Pabouast Terpanp. 8 ximacc (aBropsl O. C. 'abpuensn, C. A. Cnankos).

5. Tetpans mmst 1abOpaTOPHBIX OMBITOB U MpakTHYeCKuX padoT. 8 xiracc (aBropsl O. C. 'abpuensy, 1. B.
AKCEHOBA).

6. Xumus B TecTax, 3a1a4ax u ynpaxHeHusx. 8 kiace (aBtopsl O. C. [abpuersi,

H. B. Tpury6uax).

7. DnexTpoHHas popMa yueOHHKa.

YMK «Xumud. 9 kiaace»

1. Xumus. 9 xinace. Yueonuk (aBtopsl O. C. I'abpuensia, U. I'. Octpoymos, C. A. Craakos).

2. Meronudeckoe mocodue. 9 kiacc (aBtopsl O. C. IN'abpuemnsa, U. I'. Octpoymos, C. A. Ciragkos).

3. IIporpamma kypca xumuu 11 8—9 kiaccoB 061eo0bpazoBaTenbHbiX yupexacuuit (aproper O. C. ['abpuensH, U.
I'. Octpoymos, C. A. CnagkoB).

4. Pabouast tetpans. 9 knacc (aBropel O. C. 'abpuensH, C. A. Cnagkos).

5. Terpanp Juis1 1aOOpaTOPHBIX ONBITOB U NpakTHieckux pabort. 9 knacc (aBropsr O. C. ['abpuensy, 1. B.
AKcéHoBa).

6. Xumus B TecTax, 3aadax u ynpaxsaeHusax. 9 kiacc (aBrops! O.C. ['abpuenss,

U. B. Tpury0uax).

7. DnexTpoHHas popMa yueOHUKa.
NudopmanuoHHbIe CpeacTBa

HNHTepHeT-pecypchl HA PYCCKOM SI3bIKe
1. http://www.alhimik.ru. TIpencraBieHbl cienyromnie pyOpUKH: COBETHI aOUTYPHEHTY, YYHTENIO XHMHH,
CIpaBOYHHK (0OUeHb OoJbimas mnoAOOpka TaONWII M CIPAaBOYHBIX MAaTEpHANoOB), Becénas XHWMHUS, HOBOCTH,
OJIMMITHAIBI, KyHCTKaMepa (MHOTO HHTEPECHBIX HCTOPHIECKHUX CBEICHHIA).
2. http://www.hij.ru. XXypnan «Xumus u XHU3Hb» MOHATHO U 3aHUMATEIBHO PacCKa3bIBacT 000 BCEM MHTEPECHOM,

4YTO NPOUCXOAUT B HAYKC 1 MUPEC, B KOTOPOM MbI JKUBEM.


http://www.alhimik.ru/
http://www.hij.ru/
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3. http://chemistry-chemists.com/index.html. DnextponHslit kypHan «XHMHKH U XHMHS», B KOTOPOM
OPEICTABICHBl ONBITHI [0 XUMHHM W 3aHAMATellbHas WH(OpMAIKs, II03BOJSIONIME YBJIEYb YYCHUKOB
IKCHEPUMEHTAIBHON YaCThIO IPEAMETA.

4. http://c-books.narod.ru. BceBo3amoskHas IuTepatypa 1mo XuMHUH.

5. http://lwww.prosv.ru/. TTocobust Ist y9qammnxcs, B TOM YHCIe IJIs MTOATOTOBKHM K HTOroBO# arrectamuu (OI'D u
EI'3), MmeToandeckue mocoOus s yIUTeNeH, HaydHO-IIOMyJIPHas JIUTepaTypa no XUMHH.

6. http://1september.ru/. Xypnan npeanasHaueH He TONbKO i yuureneid. B HEM mpenmcraBieHO OO0MbIIOS
KOJIMYECTBO pabOT YYCHHKOB, B TOM YHCIIC HCCIIENIOBATEIBLCKOTO XapaKkrepa.

7. http://schoolbase.ru/articles/items/ximiya. Beepoccuiickuii KOMbHBIH TOPTANT CO CCHUTKAMH Ha
o0pa3oBaTenbHbIC CAWTHI [0 XHMHH.

8. www.periodictable.ru. CoopHuk cTaTeit 0 XHMHYIECKUX 3JIEMEHTaX, HILTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM.
HHTepHeT-pecypc HA AHTJINHCKOM SI3bIKe

http://webelementes.com. ComepKUT HCTOPHIO OTKPBITHS M OIHCAHUE CBOMCTB BCEX XUMHYCCKHX dIIEMEHTOB. Byner

TMOJIC3CH IJIA y4allUuXCs A3BIKOBBIX IIKOJ U KJIACCOB, TaK KaK COACPKUT HA3BaHUA 3JICMCHTOB U BCIICCTB HA pa3HbIX

SA3BbIKaX.

O0BbeKThI Y4eOHBIX IKCKYPCHI

1. My3seu: MUHEpaloruuecKye, KpaeBequeckue, XyA0KEeCTBEHHbIE, [[ouTeXHnUeCcKuil.

2. Jlabopatopuu: yueOHBIX 3aBEACHUH, arpOXUMIIA00PATOPHH, IKOJOTHYCCKIE, CAHUTAPHO-
STUAEMHUOIIOTHYECKHE.,

3. Anreku.

4. TIpou3BOICTBEHHBIE OOBEKTHI: XUMUYECKHE 3aBOJIbI, BOJOOYHCTHBIE COOPYIKEHHS U AP YyTrUe MECTHbIC

MMpOU3BOJACTBA.

MarepuajibHO-TeXHHYECKOE 00ecTieYeHe Ka0UHeTa XUMUH

HarypasibHble 00beKTbI

Hatypansable 00BEKTHI, HCHONB3yeMble B 8—9 Kkiaccax npu OOY4YeHHH XHMMH, BKJIIOYAIOT B cels
KOJIJIGKIIMM MHMHEPAJIOB M TOPHBIX IIOPOJI, METAJUIOB U CIUIABOB, OKCHOB, KHCJIOT, OCHOBaHMH, COJIEH, B TOM YHCIe
MHUHEPAIBHBIX YZ0OpeHHH, a TakKe 00pas3llbl OPraHNYeCKHX BEIIECTB W MaTepualioB, nperycMoTpeHHsx PI'OC.
OsHakomiyieHHe ¢ oOpa3laMM MCXOAHBIX BEIIECTB M I'OTOBBIX M3AEIMH II03BOJSET TIOJYYHTh HArJIsIIHbBIE
NPE/ICTAaBICHUSI O MaTepHaie, BHEIIHEM BHJE, HEKOTOPHIX (U3MUYECKHX CBOWCTBAX 00pa3loB. 3HAUMTEIbHBIC
yueOHO-TI03HaBaTEIbHbIE BO3MOXKHOCTH MMEIOT KOJUICKIMH, M3TOTOBJICHHBIE CAMHUMHU LIKOJILHUKaMH. [Ipeamers
JUTSA TAKUX KOJUIEKIINH COOMPAIOTCS BO BPeMsI SKCKYPCHH U APYTHX BHEYPOUHBIX 3aHATHH.

Komnexkuu HCmonp3yioT TONBKO Ui O3HAKOMJICHHMS YYAIlUMXCS C BHEIIHUM BHIAOM U (DH3WIECKUMU
CBOMCTBAMH PA3IMYHBIX BEIIECTB W MaTepHasIOB. JJIs1 IPOBEAECHUS XMMHUYECKUX OIIBITOB KOJUIEKIIMH HCIIOJIF30BaTh

HEIb34.

XyuMuyecKue PE€AKTUBLI U MaTE€PpUAJIbI
OO0paineHre O MHOTHMH BEIIECTBAMH TPEOYET CTPOTOro COOJIOACHHUS TPABUII TEXHUKH O€30MacHOCTH, 0COOCHHO
IPY BBINIOJHEHUH OIBITOB CAMHMH YYeHHKamMH. Bce HeoOXoauMble MepBl IPEJOCTOPOKHOCTH YKa3aHBI

B COOTBETCTBYIOIUX JOKYMCHTAX U MHCTPYKINAX, a TAKKC B MOCOOHUIX JJIA quTeneﬁ XHUMUWH.

Bce peakTuBBI M MaTepuaibl, Hy)XHBIE JUIS IPOBENCHUS NEMOHCTPAIIMOHHOTO W YYEHHYECKOTO IKCIIEPHMEHTA,


http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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NOCTaBJIAKOTCA B 06pa3OBaT€HLHLIe YUpeKACHUA 0611161"0 OGpaSOBaHI/IH LHCHTPAJTIM30BAaHHO B BHUAC 3apaHCEC
CKOMILICKTOBAHHBIX Ha60p013. HpI/I HCOGXOZ[I/IMOCTI/I HpI/IO6peTeHI/I${ JONOJIHUTCIIBHBIX PEAKTUBOB W MAaTCpUaIOB

cienyeT oopamaTbes B CIEIHANIN3HPOBAHHBIC Mara3iHEL.
XumMuyeckas J1adopaTopHas 1ocyaa, annaparsl ¥ NpuoopsbI

XuMuyeckas I0CyAa IOAPA3ACIACTCSs HAa JBE T[PYIIBL: JUId BBIIOJHEHUS OIBITOB YYalllUMUCA U UL
JIEMOHCTPALIMOHHBIX OIBITOB.

Hcnonp3yemble Ha ypokax XMMUH B 8—9 Kiaccax NMpHOOpHI, anmaparbl ¥ yCTAaHOBKH KIaCCH(OUIMPYIOT Ha
OCHOBE NPOTEKAOUIMX B HHUX (PU3NYECKUX U XUMHUYECKUX MPOLIECCOB MEXIy BEIIECTBAMH, HAXOJIIMMHUCS B
pa3sHBIX arperaTHBIX COCTOSHUSAX.

1) IIpubopsl st paboTHl ¢ ra3aMy — IOJyYeHUE, COOMpaHUe, OYMCTKA, CYIIKA, IOIJIONICHHE ra3oB; PEaKlHU
MEXKIy MOTOKAMM Tra30B; PEaKIMHM MEXKIYy Ta3aMH B JJIEKTPHUUYECKOM pas3psAle; pPEeaklMM MEXIy Ta3aMH IpH
MOBBIIIEHHOM JIaBICHUH.
2) Anmapathl W TPUOOPBI JUTSA OMBITOB C KUAKUMH M TBEPABIMH BEUIECTBAMU — MEPETrOHKA, (QUIBTPOBAaHHE,
KpUCTAJIIN3a1ysl; IPOBEJCHUE peakLUil MEXIy TBEPABIM BEUIECTBOM MU >KUJKOCTBIO, )KUJKOCTbIO U >KUIKOCTBIO,
TBEPABIMU BELICCTBAMU.

BHe aToii Kilaccupukanuy HaxoAnuTCs yueOHas annapaTtypa, NpeJHa3HaueHHast JJIsl U3Y4EeHHUsI TeOPETUUECKIX
BOIPOCOB XHMHH: HIUIIOCTPALIMM 33aKOHA COXPAHEHHS MAacChl BELIECTB, INEMOHCTPALUHU DIEKTPONPOBOAHOCTH
pacTBOpOB W JBW)KEHUS HOHOB B DJIEKTPUYECKOM IIOJIE, HU3YyYEHHsS CKOPOCTH XHMHUYECKOM peaklud,
MOCJIE0BATENBHOCTH BBITECHEHHS FalIOTEHOB U3 PACTBOPOB UX COEIMHEHHM.

BcnomorarensHyo ponb UTparoT H3MEpPUTEIbHBIE U HarpeBaTeIbHbIE IPUOOPHI, Pa3IndHble IPUCTIOCOOICHUS

JJISI BBITIOJTHCHHUSA OIIBITOB.
Mopean

OOBeKTaMH MOJIEIHPOBAHHA B XUMHUH SIBISIFOTCS aTOMBI, MOJICKYJIbI, KPUCTAIUIbI, 3aBOJCKHE ammaparthl, a TaKKe
NPOUCXOISIIHME NPOLECCH. B mpernojaBaHuy XMMHH HCIIOJB3YIOT MOJENH KPUCTAUIMYECKHX DEeIIETOK anmasa,
rpadwuTa, cepsl, pocopa, okcuna yraepona(lV), nona, xenesa, MEeIH, MarHus.

BeinyckaroTcst HabOpbI MoJieNiel aTOMOB JIJIsl COCTABJICHHUS! IIAPOCTEPIKHEBBIX MOJIEIICH MOJIEKYJI.
IMeyaTHble yueoHbIE MOCOOWS
B nporiecce 00y4eHHs XUMHH UCTIONB3YIOT CIEAYIOIINE TaOIMIbl IOCTOSIHHOTO 3KcHoHUpoBaHust: «Ileproanyeckast
cuctema xuMmuueckux sneMmentoB JI. Y. MenaeneeBay», «Tabnuia pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U COJIEH»,
«DNEKTPOXUMHIECKUH PsiJT HANPSDKCHUH METaJuIOB» U JIp.
[ opraHM3anii caMOCTOSITENbHON pabOThl Ha ypOKaxX MCIHOJIB3YIOT pa3HOOOpa3HbIe AUAAKTHUECKHE MATEPHAIIbL:
TETpaJy WM OTAENbHbIE Paboune JIMCTHl — WHCTPYKIWH, KApTOUKU C 3aJaHUsIMH Pa3sHOM CTENEHU TPYJHOCTH IS

H3Yy4YCHHA HOBOT'O MaTe€puaia, CaMOIIPOBEPKH U KOHTPOJIA 3HAHUH.

JKPAHHO-3BYKOBbIE CPeICTBAa 00y4eHHs

K 3KpaHHO-3BYKOBBIM CpEACTBAM OOYYEHHsS] OTHOCST TaKHe IMOCOOWs, KOTOpble MOTYT OBITh BOCHIPHHSTHI C
MOMOIIIbIO 3pCeHUA W CllyXa. OT0 KI/IHO(l)I/IJ'H)MBI, KI/IHO(I)paFMCHTBI, ,HI/Ia(l)I/IJ'[BMI)I, JAUaInO3UTUBBI (cnafmm),

TpaHcmapaHTel s rpagomnpoekropa. Cepun TpaHCIApAHTOB IO3BOJIIIOT HMMHTHUPOBATH JIBIDKCHHE ITyTEM

MOCJICAOBATCIIBHOTO HAJIOKCHHUA OAHOT'O TPAHCTIapaHTa Ha ,prl"Oﬁ.
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Texnuveckue cpeacrsa odydenusi (TCO)

BonbIIMHCTBO TEXHHYECKHX CpPEICTB OOy4YeHHMsS He pa3padaThlBAIOCh CHELHMANbHO U ILIKOJBI, a
NpeqHa3Havyanoch Ui nepenadn U oOpaboTKH MHGOPMAnUH — 3TO Pa3IMYHOTO Polia HPOSKTOPBI, TEICBH30PHI,
KOMIIBIOTEpHI U T. A. B y4eOHO-BOCIHTATEIHHOM IIPOLIECCe KOMITBIOTEP MOXKET HCIOJIB30BAThCA IS PEIICHUS 3a1ad
HayYHOM OpraHU3aluK TPyJa yIUTes.

[Ipr uCHOJBP30BaHUM TEXHUYECKHX CPEACTB OOy4YeHHsS CJEAyeT YYUTHIBAaTh BPEMEHHBIE OrpaHWYEHHUS,
Hanaraemble CannTapabiMu npaBwiaMu 1 Hopmamu (CanlluH). HenpepbIBHas IpoJOIDKUTENBHOCTD JEMOHCTPAIIT
BU/ICOMATEPUAJIOB Ha TEJICBM3HMOHHOM JKpaHe M Ha OOJBIIOM 3KpaHe C HCIOJIb30BAaHHEM MYJIbTHMEIUIHOTO
MPOEKTOpa He JOJDKHA MpeBhIIAaTh 25 MuH. Takoe ke orpanmdcHue (He Ooiee 25 MHH) pacmpocTpaHseTcs Ha
HETPepBIBHOE HCIIONB30BAHUE WHTCPAKTUBHOW IOCKH M HAa HENPEphIBHYIO paboTy ydYallMxcs Ha MEPCOHaIEHOM
KoMIbloTepe. KoJMuecTBO ypOKOB C HCIIOJB30BAHMEM TAKMX TEXHHYECKHX CPEACTB OOyYeHHMs, KaK TEIECBU30D,
MYJIbTUMEAMIHBIA MPOEKTOP, MHTEPAKTUBHAS JIOCKA, JOKYMEHT-Kamepa, He JOJDKHO INMpPEBBINIATh LIECTH YPOKOB

B HCIICJIIO, 4 YUCJIO YPOKOB, HA KOTOPBIX YUCHUKU pa60Ta10T 3a NIEPCOHAJIbHBIM KOMIIBIOTCPOM, — TpéX B HEACIIO.
ObopynoBanne KaOMHeTa XUMHMH

Kabuner xumMuu nomkeH OBITH 00OPYIOBaH CIEHUATIBHBIM JIEMOHCTPAIIMOHHBIM CTOJIOM. [l obecrieueHus
JydIIel BUIMMOCTH AEMOHCTPALMOHHBIA CTOJI pEKOMEHIYETCS! YCTAaHABIUBATE HA TTOIUYM.

B kabuHeTax XMMHH YCTaHABJIMBAIOT JBYXMECTHBIC YYEHHUYECKHE JIa0OpAaTOpHBIC CTONBI C IOABOJKON
3JIEKTPOIHEPTUH. YUCHHUYECKHE CTONBI JOJDKHBI HMMETh MOKPBITHE, YCTOWYMBOE K JEHCTBHIO arpecCHBHBIX
XUMHMYECKHX BENIECTB, M 3al[UTHbIE OOPTUKU IO HApYX HOMY Kparo. KaGMHETH XUMHUHM 000OpPYIyIOT BBITSXKHBIMHU
mKkadamy, pacrooKEHHbBIMU Y Hapy>KHOIM CTEHBI BO3Jie CTONA yuuTesst. [ mpoBeneHus 1abopaTOpHBIX OIBITOB
HCTIONB3YIOT TOJIBKO MHUHHU-CIIHPTOBKH.

Y4eOHbIe TOCKHM JOJDKHBI OBITh M3TOTOBJIEHBI U3 MaTepHaioB, MMEIOIINX BBICOKYIO aJre3nio K MaTepHaiam,
UCTIONIb3YEMBIM JUISl TIChMa, XOPOIIO OYHIIATHCS BIAKHOW I'yOKOH, OBITh N3HOCOCTOMKMMU, IMETh TEMHO-3€JIEHBII
I[BET W aHTHOJIMKOBOE MOKPHITHE. Y4eOHbIe TOCKH 00OpYIYIOT coduTaMu, KOTOPBIE IOJDKHBI IPUKPEIUIATHCS K
creHe Ha 0,3 M BbIIIE BEPXHET0 Kpasi JOCKH U BBICTYIIaTh BIepén Ha paccrosHue 0,6 M.

TeneBu30phl YCTaHABIMBAIOT Ha CIEUMANBHBIX TyMmOax Ha BbicoTe 1,0—1,3 M or moma. Ilpu mpocmotpe
TeNenepeaay 3pUTENbCKHE MecTa JOJDKHBI PacIojaraTtbCs Ha PAcCTOSHUM HE MEHee 2 M OT JKpaHa 0 IJa3
yYaIuXxCcs.

Jl1s MakcHUMaIbHOTO MCIOIB30BAHUS THEBHOTO CBETAa M PAaBHOMEPHOTO OCBEIICHHS y4eOHBIX IMOMELICHUN He
clefyeT pasMellaTb Ha IOAOKOHHUKAX IIMPOKOJIUCTHBIE PACTEHUs, CHIDKAIOIIME YPOBEHb €CTECTBEHHOIO
ocBelleHHs. Bpicota pacteHMii He MOJDKHa IpeBbIate 15 cM (OT mojxokoHHHWKa). PacteHus wnenecooOpasHo
pasMelaTh B MEPEHOCHBIX LBETOYHUIAX BBICOTOM 65—70 CM MM MOJBECHBIX KAllO0 B IMPOCTEHKAX MEXKAY
OKHAMHU.

s otnenky y4qeOHBIX MOMENICHUH HCIIONB3YIOT MaTepHaIbl M KPAaCKH, CO3AAIOIINE MAaTOBYIO IIOBEPXHOCTD.
Jnst cTeH y4eOHBIX TOMENICHUH ClieAyeT MCIOJb30BaTh CBETIIbIE TOHA JKENTOTo, 0€KEBOT0, PO30BOTO, 3€IEHOTO,
ToIy0Oro IIBETOB; [T ABEPEH, OKOHHBIX paM — OEJbIi BET.

Kabuner xumMuu 10KEeH OBITH OCHAIIEH XOJOIHBIM U TOPSYMM BOJAOCHAOKEHHUEM U KaHAIM3aIUEH.

B kabuHeTe XxMMuM 00513aTENBHO HOJDKHA OBITH alTeuKa, B KOTOPYIO BXOJST:

1. XKryt KpoBOOCTaHABIMBAIOLIHMH, PE3MHOBBIA — 1 IT.
2. I1y3bIpb anst tbaa — 1 WT. (TMIOTEpMUYECKU makeT — 1 mrT.).

3. BuHT cTepUNbHBIN, IUPOKUH 7 X 14 cM — 2 mmiT.
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4. BunT crepunbHbIif 3 X 5 cM — 2 mmT.

5. bunt HectepubHbIN — 1 mIT.

6. Canderku crepribHbIe — 2 VII.

7. Bara crepunbHas — 1 nmauka.

8. JlelikomnacTeIpb IUPHUHOHN 2 cM — 1 Karymika, 5 cM — 1 KaTymika.
9. bakTepuIMIHBIN TEHKOIIIACTHIPH Pa3HBIX pa3MepoB — 20 miT.

10. CrimpToBoii pactBop noaa 5 %-ueiii — 1 ¢uakos.

11. BoxHblii pacTBOp aMMHaka (HallaThIpHbIA ciupT) B amiyiaax — 1 yi.
12. PactBop nepokcuza Bogopoaa 3 %-uerii — 1 yr.

13. TlepmaHrasaT Kaaust KpucTauIndeckuit — 1 ym.

14. Ananerus 0,5 T B Tabnetkax — 1 ym.

15. Hacroiika Banepuansl — 1 yII.

16. Hoxxuumsl — 1 mT.

IInanupyemMble pe3yJbTaThl 00yUeHHs
BbInycKHUK HAy4YHuTCSl

®  3Hamb (NOHUMAMD).
— XUMHYECKYI0 CHMBOJHKY: 3HAKH XHUMHYCCKHX JJIEMEHTOB, (POPMYyIBl XMMHUYECKHX BEIICCTB, YpPAaBHCHHS
XUMHUYECKHUX PEaKIIUii;
— Ba)XKHEWIINE XUMUYECKUE TIOHATHS: BELLIECTBO, XUMUUECKUM 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIE aTOMHAs
Y MOJIEKYJISIpHAsI MAacChl, MOH, KATHOH, aHHMOH, XUMHYECKasl CBSI3b, JIEKTPOOTPUIIATEILHOCTh, BAIEHTHOCTh, CTETICHb
OKHUCJICHUS,
MOJIb, MOJISIpHasE Macca, MOJSIPHBIH OO0BEM, pPacTBOPHI, DJIEKTPOJIUTHl M HEIJIEKTPOJIMTHI, DJIEKTPOJIUTHIECKAS
JTUCCOIIMAINS, OKHCIIUTENIb W BOCCTAHOBHUTE/b, OKHCIICHHE M BOCCTAHOBJCHHE, TEIUIOBOW 3G (eKT peakiuu,
OCHOBHBI€ THIIbl pEaKUMi B HEOPIaHUYECKON XUMUM;
— (OpMYIHPOBKH OCHOBHBIX 3aKOHOB M TEOPUH XMMHHU: aTOMHO-MOJICKYIIIPHOTO YUYCHWSI, 3aKOHOB COXpaHEHUS
Macchl BEILIECTB, OCTOSIHCTBA COCTaBa BEILECTB, ABOrajpo; nepuogudeckoro 3akona . . Menzaeneesa; Teopuu
CTPOEHHUs] aToMa M yYEHHUS] O CTPOCHUHM BEILIECTBA; TEOPUHU OJIEKTPOIUTUYECKON AMCCOUMAMM W YYEHUS O
XUMHUYECKON peaKkiuy,

®  HA3bIGAMD:
— XUMUYECKHUE dJICMEHTHI;
— COEJIMHECHUS N3YYCHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECCTB;
— OpraHWYeCKHE BellecTBa MO UX (opMylne: MeTaH, 3TaH, 3TWICH, aleTHJICH, METAHOJ, 3TAaHOI, TIHICPHH,
YKCYCHasl KUCJIOTa, TJIF0K03a, caxapo3a;

®  00bACHAMD:
— (uBuYecKHii CMBICT aTOMHOTO (TOPSKOBOTO) HOMEpa XMMHYECKOTO JJIEMEHTa, HOMepa TPYIMIbI U MEePUoJa B
nepuoanueckoit cucreme J[. 1. MenneneeBa, K KOTOPBIM 3JIEMEHT IIPUHAJIC)KHUT;
— 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHUSI aTOMOB, CBOIMCTB JIEMEHTOB B IpeAeax MallblX IEPUOJOB U A-Tpyni, a
TaKXe CBOMCTB 00pa3yeMbIX UMH BBICIINX OKCHIOB M THAPOKCHIOB;

— CYIIHOCTH IIponecca 3H€KTpOJII/ITI/I‘{eCKOﬁ JAucconuanuu 1 peaKHI/Iﬁ HOHHOT'O O6M€Ha;
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®  Xapaxmepuzoeambu:
— XHUMHYECKHE JJIEMEHTHI (OT BOJOpPOJAa 1O KallbliMsl) HA OCHOBE HUX TMOJIOKEHHS B MEPUOAMUYECKON CHUCTEME
XUMH4YecKux 31eMeHToB J[. 1. MeHneneeBa n 0cCOOEHHOCTEH CTPOCHUS MX aTOMOB;
— B3aUMOCBSI3b MEX/1y COCTaBOM, CTPOCHUEM M CBOMCTBAMU HEOPraHUYECKUX BELIECTB;
— XHUMHYECKHE CBOWCTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKHX BEMIECTB (IPOCTHIX BEIIECTB — METAIUIOB H
HEMETAaJJIOB, COSANHEHUH — OKCHIOB, KUCIIOT, OCHOBAaHHHA, aM(QOTEPHBIX OKCHIOB H THIPOKCHIIOB, COJEH);
®  onpeoenims:
— COCTaB BEIIECTB M0 uX (hopMysam;
— BaJICHTHOCTb U CTCIICHU OKHCJICHUS 3JICMEHTOB B COCUHEHUU;
— BU/JIbI XUMHYCCKOU CBSI3M B COCIUHCHHUSIX;
— TUIIBI KPUCTAJUIMYECKUX PEMIETOK TBEPIBIX BEIIECTB;
— MPUHAAJIEKHOCTh BEIIECTB K ONpPEIEIEHHOMY KJIACCY COEAMHEHUN;
— TUIIBI XUMUYECKUX PEAKLIUIL;
— BO3MOKHOCTbH ITPOTCKAHUS PeaKIii HOHHOTO 0OMEHa;
®  CcoCmasnamo.
— CXEMBI CTPOEHUS aTOMOB IIEPBBIX JBAJLATH IEMEHTOB Iiepuoauueckoil cucremsl /1. 1. Menzeneesa;
— (opMyJIBI HEOPTaHMYCCKUX COCAUHCHHUN H3yYCHHBIX KIIACCOB BEIIECTB;
— YpaBHEHHUs XUMUYECKUX PEaKUHUW, B TOM YMCIE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX, C MOMOULIbI0 METOAA
3JIEKTPOHHOTO OayaHca;
®  0e30nacHo 0bpauamocs:
C XUMHYECKOU TIOCYI0H U Ta00paTOPHBEIM 000pyIOBaHUEM;
®  1POBOOUMb XUMUYECKUL IKCHEPUMEHN.:
— MOATBEPKJAINN XUMUYECKUI COCTaB HEOPraHUUECKUX COEAUHEHUI;
— MOATBEPKAAOIINNA XUMHUECKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTAaHUYECKUX BEUIECTB;
— M0 TOJYYeHHI0, COOUPAHUIO W PACIIO3HABAHUIO Ta3000pa3HBIX BEIIECTB (KUCIOPOAA, BOAOPOIA, YTIEKUCIOTO
rasa, aMMHaKa);
— IO OTIPENIENICHUIO XJIOPH-, CYIb(]aT-, KapOOHAT-MOHOB U HOHA AMMOHHUS C MTOMOIIBIO0 KAYeCTBCHHBIX PEaKIIUii;
®  GLIUUCTAMD.
— MACCOBYIO JIOJF0 XUMHYECKOTO JIEMEHTA 110 (JOPMYJIe COCAHHECHHS,
— MAacCOBYIO JIOJTIO BEIIECTBA B PACTBOPE;
— Maccy OCHOBHOI'O BEIIECTBA MO0 U3BECTHOW MAacCOBOM JI0JIU MTPUMECEH;
— 00BEMHYIO JI0JTI0 KOMIIOHEHTA ra30BOi cMecH;
— KOJIMYECTBO BEMIECTBA, 00BEM WIIM MAcCy BEIECTBA IO KOJMYESCTBY BEIIECTBA, 00BEMY WIIM Macce pPearcHTOB,
WIH IPOJIYKTOB PEaKLUu;
®  UCNONIBL308aMb NPUOOPEMEHHBIE 3HAHUS U YMEHUS 8 NPAKMUYECKOL 0esimenbHOCTNU U NOBCEOHEEHOU JCUSHIUL:
— Juis1 6e30macHOro OOpaleHHs ¢ BEIIECTBAMU M MaTepHallaMH B ITOBCETHCBHOMN JKU3HU M TPAMOTHOTO OKa3aHUS
MIEPBOM TOMOIIIH TP 0KOTaX KUCIOTaMHU U IIET0YaMu;
— 1Sl OOBSICHEHHS OTEIBHBIX (PAKTOB M IPUPOIHBIX SBICHHUIA,

— JUTSL KPUTHIECKOH OIIEHKH MH(OPMAITIH O BEUIECTBAX, UCIIOIB3YEMBIX B OBITY.
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BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTbCS

. XapaKTepU30BaTh OCHOBHBIE METOIBI IIO3HAHWSA XHMHUYECKHX OOBEKTOB: HaONIOIEHWEe, WM3MEpEHHE,
SKCIIEPUMEHT, MOJCTHPOBAHNE,;

. pa3IuYaTh XUMHUIECKHAE OOBEKTHI (B CTATHKE):

— XMMHYECKHE 3JIEMECHTHI U MPOCTHIC BEIICCTBA;
— METaJUTbl U HEMETAJLIBI M XapaKTePU30BaTh OTHOCUTEIBLHOCTh MPUHAICKHOCTH TAKUX O0OBEKTOB K TOM HJIM MHOU
rpymre;
— OpPraHUYECKUEC M HEOPTaHHMUCCKUE COCTMHCHUS;
— THAPOKCHUIBI (KACIOPOICOISPIKAIIIE KUCIOTHI, OCHOBAHUS, aM(pOTEPHBIEC THIPOKCHIIBI);
— OKCHIBI HecoreoOpasyIomiie u coreo0pasyromue (KHCIOTHRIE, OCHOBHBIC, aM()OTEPHEIC);
— BaJICHTHOCTH U CTETICHb OKUCIICHMS,
— CHUCTEMAaTHUYECKUE U TPUBHAIBHBIC TEPMUHBI XUMUIECKOH HOMEHKIIATYPHI,
— 3HAKOBYIO CHUCTEMY B XUMHH (3HAKU ¥ (HOPMYIIBI, HHACKCH U KO3(QHUIIMEHTHI, CTPYKTYPHBIC M MOJICKYJIIPHBIC
(hopMyJIbI, MOJICKYJISIPHBIC U MOHHBIC YPABHEHHUS PEAKI[HiA, TOJIHBIC ¥ COKPAIIEHHBIC HOHHBIC YPAaBHCHHS PEaKIUi,
TEPMOXHUMHUYCCKUE ypaBHCHHUS, O0O3HAUCHHs CTCIICHM OKHCICHHUS M 3apsga HOHA B (GOopMylie XHUMHYECKOIO
COeJIMHEHUS);
. pa3IuyaTh XUMHUYECKHAE OOBEKTH (B TMHAMHUKE):
— (husnYecKrne ¥ XUMHIECKIE CTOPOHBI IIPOIIECCOB PACTBOPCHHUS U TUCCOIHALINY;
— OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINU M PEaKIIUH OOMEHA;
— CXEMbI U YPaBHEHUS XUMHUYCCKUX PEaKI[UA;
. COOTHOCHTB!
— DK30TEPMHUUCCKUE PEAKIIMU M PEAKIIMU TOPCHHUS,
— KaTaJuTHYeCKue U )ePMEHTATHBHBIC PEaKIUH;
— MeTaJUI, OCHOBHBIH OKCH[I, OCHOBaHHE, COJIb;
— HEMEeTaJll, KUCJIOTHBIH OKCH, KACIIOTA, COJIb;
— CTpOCHHE aTOMa, BUJI XUMUYECKOH CBS3H, THUIT KPUCTAIUTMYSCKON PENIETKU 1 (PU3HUSCKUE CBOMCTBA BEIIECTBA;
— HaXOXXJCHHE 3JICMEHTOB B IPUPOE U MPOMBIIUICHHBIE CITOCOOBI UX MONYUYCHHUS;
— HEOOXOUMOCTh XUMHYESCKOTO MPOM3BO/ICTBA U TPEOOBAHUI K OXpaHE OKPYIKAIOIICH CPEIbI;
— HEOOXOAUMOCTh MPUMEHEHUS] COBPEMEHHBIX BEIIECTB U MATEPUAIIOB M TPEOOBAHUM K 3J0POBbECOEPEIKEHUIO;

. BBIIBUTATh U 3KCIICPUMEHTAILHO MPOBEPATh THIIOTE3BI O XUMHYCCKMX CBOWMCTBAX BEIIECTB HA OCHOBE MX
cocTaBa, CTPOCHHUS M MIPUHAMISKHOCTH K ONPENeNEHHOMY Kilaccy (TPpyIIe) BEIIecTB,;

. MPOTHO3MPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTEIBHEIC FJIIH BOCCTAHOBUTEIILHBIEC CBOWCTBA C
y49ETOM CTEIleHEeW OKHCICHHS 3JICMEHTOB, BXOJIIMX B €ro COCTaB, a TAaKXE IPOIYKTOB COOTBETCTBYIOIIUX
OKHCITUTEIbHO-BOCCTAHOBHUTEIBHBIX PEaKIIHIA;

. COCTaBJIATh yPABHEHMS PEAKIUH C Y4aCTHEM THIMYHBIX OKUCIIATENICH M BOCCTAHOBHTEICH Ha OCHOBE
3JIEKTPOHHOTO OalaHca;

. ONPEACIATh BO3MOXKHOCTh MPOTEKAHUS XHMHYCCKMX PEAKIMi Ha OCHOBE DIICKTPOXHMHYECKOTO psiia
HaNpSDKEHUH METaIoB, psijia 3JIEKTPOOTPHLIATEIFHOCTH HEMETAIIOB, TAOIHIBI PAaCTBOPHUMOCTH U YU€Ta YCIOBHH
MPOBEICHUSI PEAKIINH;

. MIPOBOJUTH PACUYETHI [0 XUMUYCCKUM (HOPMYJIaM U YPABHCHUSIM:

— IJId BbIBOJa (bOpMyJ'IbI COCAUHCHUA 110 MaCCOBBIM JOJISIM 3JICMCHTOB,
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— ISl MPUTOTOBJICHUS PACTBOPA C UCTIOIb30BaHHEM KPUCTAIUIOTHAPATOB,;
— IS HAXOXKJICHHS IOJIH BBIXOJa MPOIYKTA PEAKIIHU IO OTHOUICHHIO K TEOPETUUECKUA BO3MOXKHOMY;
— ¢ Ucronp30BaHueM npasmia [ eif-Jlroccaka 00 00BEMHBIX COOTHOIICHHUSX Ta30B;
— C HCIIOJIb30BAHHEM MOHSATHH «KMOIIb», MMOJIb», «4UCIO ABOTapoy;
— 10 TEPMOXMMHUYECKHM YPABHEHHUSIM PECAKIIUM;
®  [POBOAWTH XHUMUYECKUH HKCIEPUMEHT C HEYKOCHUTEIBHBIM COOJIOJCHHEM TMPaBWI  TEXHHUKU

6e30macHOCTH:
— TI0 YCTQHOBJICHHIO KQUE€CTBEHHOT'O U KOJIMYECTBEHHOI'O COCTaBa COEIMHEHHUS;
— MpY BBIMOJHEHUH HCCIIEI0BATEILCKOTO IPOCKTA;
— B IOMAIIHUX YCIOBUSIX;

. UCIONIb30BaTh MPUOOPETEHHBIC KIFOUEBbIE KOMIETCHIUH [UIs BBIIOJHCHHUS MPOCKTOB U y4eOHO-
UCCIIEI0BATEIbCKUX pabOT MO M3YYEHHIO CBOMCTB, CIOCOOOB MOMYYCHUS U PACIIO3HAHHS BEIECTB,;

. OTPEeTSITh UCTOYHMKH XUMUYECKON HH(OpPMAIINH, MPEICTABIATh CIIUCOK WHPOPMAIIMOHHBIX PECYPCOB, B
TOM YHUCIIC U HA HHOCTPAHHOM SI3bIKE, TOTOBUTH HH(MOPMAIIMOHHBIN MPOAYKT U MPE3EHTOBATH €T0;

° O6T)CKTI/IBHO OLICHUBATh I/IH(bOpMaL[I/IIO O BCHICCTBAX M XMMHUYECKHUX IIpoHECCax, KPUTUICCKN OTHOCHUTCA K
MICEBIOHAYYHOU HH(OPMAITUH, HeTOOPOCOBECTHOM peKiIlaMe B CPEICTBAX MAaCCOBOW HH(OPMAITUH;

° CO34aBaTb MOJCIIN U CXEMBI [JIsI pECHICHUA yqe6H1>1x " IMO3HABATCIIbHBIX 3aJ1a4.
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