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INOACHUTEJIBHASA 3ATINCKA

Jannas paboyasi mporpaMMa o XUMHH pealin3yeTcsi Ha OCHOBE
CJICAYIOIINX JIOKYMEHTOB:

1. ®enepanbHOTO  rOCYJApCTBEHHOTO  00pa3oBaTEIbHOTO
CTaHJapTa OCHOBHOTO 0OImEero oOpa30BaHUs, YTBEPKICHHOTO
nprka3oM Munucrepcrtsa oopazoBanus U Hayku P® ot 17.12.2010
r. Nel897 (¢ u3MeHeHHsAMH), C y4yeToM TpeOOBaHHI TPUMEPHON
OCHOBHOH 00pa30BaTenpHOM MPOTpaMMbl OCHOBHOTO  OOIIETrO
oOpazoBanus (onoOpeHHON perieHreM (QenepalbHOr0  yueOHO-
METOJMYECKOr0 OOBEAUHEHHU 10 001IeMy 00pa30BaHHUIO MPOTOKOI
ot 08.04.2015 Nel/15);

2.®enepanabHOro MepeyuHs Y4eOHHKOB, PEKOMEHIIOBAHHBIX K
UCTIOJIB30BAaHUIO TIPU pEATH3AlMHA HMEIOIIUX TOCYIapCTBEHHYIO
aKKpEeIUTAIMI0 00pa30BaTEeNIbHBIX MPOrPAaMM HAYajIbHOTO OOIIETO
o0Opa3oBaHMs, OCHOBHOTO 00mIero odpasoanusi. CpenHero oomero
o0Opa3zoBaHus, YTBEPXKICHHOTO  MpHKa3oM  MMHHUCTEPCTBA
npocsenieHust PO Ne 345 ot 28.12.2018 r.;

3. OcHOBHOIl 00pa3oBaTeNbHONW MPOTPAMMBI OCHOBHOTO
obmero oopazoanuss MAOY COILI Ne 26 r. Bonuancka.

1. Ilnanupyembie pe3yJibTAThl OCBOEHHUS Y4€OHOT0
npeaMera « XuMHA»

[To 3aBepuieHMM Kypca XUMHUHA Ha 3Tal€ OCHOBHOTO
o0miero o0pa3oBaHUs BBIMYCKHUKH OCHOBHOW IIKOJBI JTOJKHBI
OBJIAJIETh CIEAYIOIIMMU PE3YJIbTATAMM:

Jluunocmmusie pes3yibmanivl

3HaHUe U NOHUMAHUe: OCHOBHBIX HUCTOPUYECKHX COOBITH,
CBSI3aHHBIX C PA3BUTHEM XUMHH; JOCTHXKEHUH B 0071aCTH XUMUH U
KYJBTYPHBIX TPAIHWINANA CBOCH CTpaHBI (B TOM YHCIE HAyYHBIX);
OOIIEMUPOBBIX JOCTH)KEHUH B 00JacCTH XHMHH; OCHOBHBIX
NPUHIAIIOB W TIPAaBHUJI OTHOIICHHS K TPUPOJIE; OCHOB 3I0POBOTO
o0pasza XW3HH W 3I0pPOBbEeCOEPETaroNIuX TEXHOJOTHH; TMPaBHII
MOBEJCHUS B  UYPE3BBIYAMHBIX CHUTYallMsX, CBS3aHHBIX C
BO3/ICHCTBHEM  PA3JIMYHBIX BEIIECTB; OCHOBHBIX TIpaB H
o0si3aHHOCTEH TpakgaHWHAa (B TOM 4YHCle OOYyYaroIerocs),



CBA3AaHHBIX C JIMYHOCTHBIM, HpO(beCCI/IOHaJH:HLIM 1 KU3HCHHbBIM
CaMOOTIPE/ICIICHUEM; COIMATBHON 3HAYMMOCTH U COJCPIKAHHS
npodeccuil, CBSI3aHHBIX C XUMUEH;
— uyecmeo 20p0ocmu 3a POCCUHCKYI0 XMMUYECKYI0 HayKy
U JIOCTHOKCHHS YYCHBIX; YBOKCHHE W TNPHHATHE IOCTHKCHUM
XUMHH; JTF000Bb U OEPEKHOE OTHOIICHUE K MPUPOJIEC; YBAKCHUE
U ydeT MHEHHUH OKPYXKAIOMIUX K JIMYHBIM JOCTH)KCHHSIM B
HN3YUCHUU XUMUHU,
— NpusHaHue TEHHOCTH COOCTBEHHOTO 3JI0POBbS U
3JI0POBBSI OKPYKAIOLIUX JroIeH; HEOOXOAMMOCTH
CaMOBBIPAKEHUS, CAMOPEATU3AI[MH, COIUAILHOTO TPU3HAHUS;
— O0CO3HAHUe CTEIICHU TOTOBHOCTH K CaMOCTOSITEIbHBIM
MOCTYINKaM M JACHCTBUSAM, OTBETCTBEHHOCTH 32 MX PE3YIIbTaThI,

— nposejeHue SKOJOTHYCCKOI'O CO3HaHus,
,I[O6pO)KeJ'IaT€J'ILHOCTI/I, JOBCpUsT WU BHUMATCIBHOCTHU K JIIOOAM,
I'OTOBHOCTH K COTPYAHUUICCTBY, HMHHUIIMATHUBbI u

Ar0003HATENILHOCTH B M3YYEHUM BEIIECTB U  IPOLECCOB;
yOEXAE€HHOCTH B HEOOXOAMMOCTH PAa3yMHOI'O HCIOJIb30BAHUS
JIOCTUKEHUN HAYKH U TEXHOJIOTUI;

— YMeHue YCTAaHABIMBATh CBS3M MEXKIY LENIbI0 H3YUEHHS
XUMHHA M T€M, JUIA Yero 3TO HYXHO; CTPOUTHh >XU3HCHHBIE U
npoeCcCHOHATBbHBIE TUIAaHBI C YYETOM YCIEIIHOCTH H3YYeHUS
XUMHHU ¥ COOCTBEHHBIX IPUOPUTETOB.

Memanpeomemusie pe3yibmamoi

— UCNONb306aHUE PA3IUYHBIX HCTOYHUKOB XMMHUYECKOH
uH(poOpMalMK; TOJy4yeHUEe Takoh HUHPOpMalMU, €€ aHalu3,
MOJArOTOBKA Ha OCHOBE JTOr0 aHajau3a WH(OPMALKOHHOTO
MPOJYKTA U €ro Mpe3eHTalus;

— npumenenue OCHOBHBIX METOJI0B MO3HAHUS
(HabmOIeHNs, IKCIIEPUMEHTA, MOJICIMPOBAHUS, U3MEPEHUS U T.
11.) A1l U3y4EeHUsI XUMUYECKUX 0OBEKTOB;

— UCNONb306aHUEe  OCHOBHBIX  JIOTMUECKHUX  ONepanui
(aHanu3a, CHHTE3a, CpaBHEHHs, OOOOILEHUS, OKa3aTelbCTBa,
cUCTeMaTH3alluy, KJIAacCUPUKAIMU | JAp.) HOpU H3yYCHUHU
XAMHYECKHX 00BEKTOB;

— ¢opmynuposanue BBIBOJOB U YMO3AKIIOUYEHUH U3
HAOJI0/IEHUH 1 U3YYEHHBIX XUMUYECKIX 3aKOHOMEPHOCTEH;

— NpPO2HO3UpOBanuUe CBONCTB BEIIECTB HA OCHOBE 3HAHUS UX
COCTaBa U CTPOEHUS, a TAKXKE YCTAaHOBJICHUS aHAJIOTHUH;



— ¢opmynuposanue MieH, TUTIOTE3 W TYTEH MPOBEPKU HX
HUCTUHHOCTH;

— onpedenenue  NeNew W 3aMad ydeOHOH W
HCCJICIOBATEIILCKOM IEATEILHOCTH U IMYTeH UX JOCTUKCHHUS,

— packpvimue TPUYUHHO-CICJICTBEHHBIX CBS3EH  MEXIY
COCTaBOM, CTPOEHUEM, CBOMCTBAMU, IPUMEHEHUEM, HAX 0K JICHUEM
B [IPUPOJIE U MOTYYEHUEM BAKHENUIINX XUMUYECKUX BEIIECTB;

— apeymeHmayusi COOCTBEHHOM MO3UIIUU U €€ KOPPEKTUPOBKA B
X0/JI€ IMCKYCCHUH 110 MaTepuaiaM XUMHYECKOTO COJIepKaHUsI.

B cootBerctBUM ¢ ®DenepalibHbIM  TOCYAAPCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO OOMIET0 OOpa3oBaHHS
npeoMemHbiMU  pe3yibmamamy WU3ydeHHs mnpeamera «XUMHs»
ABIISIOTCS:

1) ¢opmupoBaHue MEepPBOHAYAIBHBIX CHUCTEMATU3HPOBAHHBIX
IPEJICTAaBICHUNA O BEIIECTBAaX, UX MPEBPALICHUSIX U IPAKTUYECKOM
IIPUMEHEHUY; OBJIAJICHUE MOHATUHHBIM anmapaTom u
CUMBOJINYECKUM SI3bIKOM XHMUU;

2) oco3HaHue OOBEKTUBHOI 3HAYMMOCTH OCHOB XUMHUYECKOU
HayKH KakK 0O0JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, XMMHUYECKUX
IIPEBpPALICHU HEOPraHWYECKUX M OPraHMYECKHX BELIECTB Kak
OCHOBBI MHOTHX SIBJIEHUH KUBOM M HEKUBOM NPUPOJIBL; YIIIyOJIeHUE
IIPEJICTaBICHUHA O MATEPUAIBHOM €IMHCTBE MUPA;

3) oOBlaJeHHWE OCHOBAMH XHWMHYECKOM TPaMOTHOCTHU:
CHOCOOHOCTBIO  AHANU3UPOBaTh U OOBEKTUBHO  OLICHUBAThH
KU3HEHHBbIE CHUTYyallud, CBS3aHHbIE C XHUMHEH, HaBbIKaMU
Oe30macHOro oOpalieHuss C BEIIeCTBAMH, HCIOJIb3YEMbIMH B
MOBCE/IHEBHON W3HU; YMEHHEM aHaJIM3UpPOBaThb U IJIAHUPOBATh
9KOJIOTUYECKH Oe30macHOoe TIOBEICHHE B LEIAX COXPAaHEHUs
370POBbSI U OKPYKAIOIEH CPEeJIbl;

4) ¢opmupoBaHHME YMEHUH YCTAHABIMBAaTh CBA3M MEXIY
peabHO HAOJI0ITaeMBbIMU XUMUYECKUMHU SIBJICHUSIMHU M TIPOLIECCAMU,
OPOUCXOJAIIMMU B MHKPOMHpE,  OOBACHATH  MPUYMHBI
MHOT000pa3usi BEIIEeCTB, 3aBUCUMOCTh HUX CBOWCTB OT COCTaBa U
CTPOEHMS, a TaKKe€ 3aBUCHUMOCTb INPUMEHEHMs BEIIECTB OT HX
CBOICTB;

5) npuoOpeTeHre OnbiTa UCIOIb30BAHUS PA3IMYHBIX METO/I0B
U3YYEHHUs BEILECTB: HAOMIOACHHUS 3a HUX TPEBpAICHUSMU TPU



MPOBECHUM  HECIOXKHBIX  XMUMHUYECKHUX  OKCIIEPUMEHTOB  C
HCITOJIb30BaHHUEM JJa00OPATOPHOTO 000PYIOBAHUS U IPUOOPOB;

7) dopMHpOBaHHE MPEICTABICHUNM O 3HAYCHUHM XUMHUYCCKOU
HAyKH B PEIICHWU COBPEMEHHBIX 3KOJOTHYECKHX MpoOiieM, B TOM
Yyucjiae B MPEJOTBPAIICHUMM TEXHOTEHHBIX H  AKOJOTUYECKUX
KaracTpod.

BbINyCKHUK HAYYUTCS:

® XapaKTepH30BaTh  OCHOBHBIE  METOJbl  IO3HAHUS:
HaOJr0IeHNe, U3MEPEHNE, SKCIIEPUMEHT;

® ONHCHIBaTh CBOWCTBA TBEPIBIX, KUAKHX, I'a3000pa3sHBIX
BEILIECTB, BBIICISAA UX CYIIECTBEHHBIEC TPU3HAKHY;

® PpacKphIBaThb CMBICII OCHOBHBIX XHMHYECKHX ITOHITUN
«aTOM»,  «MOJICKYJa», «XUMHUYECKHUI  DJIEMEHT», «IIPOCTOE
BEILIECTBOY, «CI0KHOE BELIECTBOY», «BAICHTHOCTHY», «XUMHYECKas
peaKxIys», UCIOIb3YsI 3HAKOBYIO CUCTEMY XUMUH;

® pacKpBIBaTh CMBICI 3aKOHOB COXPAHEHHs MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYIISIPHON TEOpUH;

® pa3in4aTh XMMUYECKUE U (PU3NYECKUE SBIICHUS;

® Ha3bIBaTh XUMHUECKHUE IEMEHTHI;

® OIpEeIeNsATh COCTAaB BEIIECTB MO UX (hopMyIaMm;

® OmNpenensiTh  BaJIEHTHOCTb  aromMa  3JeMEHTa B
COEMHEHUSX;

® ONpENeINsATh TUIl XUMUYECKUX PEaKIIHA;

® Ha3bIBaTh NMPHU3HAKH U YCIOBHS MPOTEKAHUS XUMUYECKHX
peaxLuii;

® BBIIBJIATH NPU3HAKU, CBUACTENBCTBYIONINE O IPOTEKAHUN
XUMHYECKON PEaKIuy IMPH BHITIOJTHEHUH XUMHUYECKOTO OIIBITa;

® COCTaBIATH (POPMYJIbI OMHAPHBIX COCTUHEHUH;

® COCTaBISATh YpPaBHEHUS XUMHUECKUX PEAKILIUH;

e cobmomate mpaBwia  Oe3omacHoW — pa®oThl  mpuU
IPOBEICHUH OIBITOB;

® TI0JB30BaThCS  JaOOpaTOpHBIM  OOOpYJOBaHWEM U
MOCYA0M;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO
Macchl BEUIECTB;



® BBIYUCIISITH MacCOBYIO JIOJI0 XMMHUYECKOIO 3JIEMEHTa IO
dbopMyIie CoeTMHEHUS;

® BBHIUUCIATH KOJIMYECTBO, 0ObEM MM MaccCy BEIIECTBa IO
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WJIN MPOJYKTOB PEAKINY;

® XapakTepu3oBaTh (PU3UYECKHEC M XUMHYECKHE CBONCTBA
MPOCTHIX BEUIECTB: KUCIOPOAA U BOAOPOA;

® 10Jy4aTh, COOMPATH KUCIOPO U BOJOPOI;

® pAaCIIO3HABATH OIMBITHBIM ITYTEM ra3000pa3HbIC BEIECTBA:
KHUCJIOpPOJ, BOAOPOL;

® pacKpbIBaTh CMBICII 3aKOHa ABOTaipo;

® pAacKpbIBaTh CMBICI TOHATUH  «TEMoBOW  3(deKT
PEaKIum», «MOJISIPHBIH 00beM»;

® XapakTepu3oBaTh (PU3NYCCKHEC M XUMHUYECCKHE CBOHCTBA
BOJIbI;

® paCKpbIBaTh CMBICII IOHATHUS «PACTBOPY;

® BBIYUCIISITH MAaCCOBYIO JIOJKO PAaCTBOPEHHOT'O BEILIECTBA B
pacTBoOpE;

® [IPpUTOTOBJSAITh PACTBOPBl C ONPEAEIEHHOM MAacCOBOMU
JI0JIE PaCTBOPEHHOTO BEIIECTBA;

® Ha3bIBaTh COCTMHECHHUS M3y4YEHHBIX KJIACCOB
HEOPTaHWYECKHUX BEIECTB;

® XapakTepHu3oBaTh (PU3WYECKHE U XUMHYECKHE CBONCTBA
OCHOBHBIX KJIACCOB HEOPIaHMYECKUX BEIIECTB: OKCHUJIOB, KHCIIOT,
OCHOBaHHH, COJICH;

® ONpEeNeNsATh NPUHAJIC)KHOCT BEIIECTB K ONPEACICHHOMY
KJIACCY COEIMHEHUI;

® COCTaBJIATh (OPMYJIbl HEOPTaHWYECKUX COCTUHEHUU
M3YyYEHHBIX KJIACCOB;

® [IPOBOJIUTH OMBITHI, MOATBEPKIAIOIMINE XUMHUYECKUE
CBOMCTBA M3yYEHHBIX KJIACCOB HEOPTAaHMUECKUX BEIIIECTB;

® pacno3HaBaTh OIBITHBIM IYTEM pPACTBOPHI KHUCIOT U
1IeJI0Yei MO U3MEHEHUIO OKPACKU UHAMKATOPA;

® XapakTEepW30BaTh  B3aWMOCBS3b  MEXKIy  Kjaccamu
HEOPraHUYECKUX COCANHEHUI;

e packpeiBaTh cmbicn Ilepuonuueckoro 3akona JI.U.
Menneneena;



® OOBSACHATh PUINYECKUIN CMBICII ATOMHOTO (TIOPSIAKOBOTO)
HOMEpa XHMHYECKOTO 3JIEMEHTa, HOMEPOB TPYyMIbl U TMEepuoaa B
nepuoaunyeckoit cucreme .M. Menpeneena;

® OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI  CTPOCHUS
aTOMOB, CBOICTB 3JIEMEHTOB B IMpEJeiaxX MaJlbIX IMEPUOJOB U
TJIABHBIX MTOATPYIIIT,

® XapaKTEepU30BaTh XUMHUYECKHUE BJIEMEHTHI (OT BOAOpPOJIA
JI0 KaJbllMs) Ha OCHOBE UX MOJIO)KEHHS B MEPUOJANUYECKON CHUCTEME
J.1. MenneneeBa 1 0COOCHHOCTEH CTPOCHHS MX aTOMOB;

® COCTaBISATh CXEMbl CTPOEHMsI aTOMOB IHepBbIX 20
3JIEMEHTOB Tieproanyeckoir cuctemsl JI.M. Menaeneena;

® pacKphIBaTh CMBICH TIOHSATHUH: «XHUMHYECKas CBS3bY,
«QIIEKTPOOTPHULIATEITLHOCTHY;

® XapaKTEepU30BaTh 3aBUCUMOCTh (PU3MUYECKHX CBOKHCTB
BEIIIECTB OT THIA KPUCTALNTNYECKON PEIICTKH;

® ONpeneNsATh BUJ XUMHUYECKOW CBSI3M B HEOPTraHUYECKHUX
COCIMHCHUAX

e u300pakaTb CXEMbl CTPOEHHUS MOJIEKYJ BEIECTB,
00pa30BaHHBIX Pa3HBIMHU BUIAMU XUMHYECKUX CBS3CH;

® PaCKpBIBaTh CMBICI MOHATHI «HOHY», «KATHOHY, «AHUOHY,
«OIIEKTPOTUTHI, CHEDTIEKTPOJIUTHI», «QIEKTPOJIUTUYECKAS
JIACCOLIMAIUS, «OKHUCITUTEIIbY, «CTETEHb OKHUCIICHUS
«BOCCTAaHOBUTEIIbY, «OKUCIICHUEY, KBOCCTAHOBJICHHEC;

® ONpEeNeNsiTh CTENEHb OKHUCIEHUS aToMa »JJIEMEHTa B
COCIMHCHMU;

® packpeiBaTh  CMBICII ~ TE€OPUH  BJIEKTPOJIUTUUYECKOH
JIIUCCOIIHAIINH;

® COCTaBJIATH ypaBHEHUS AIEKTPOIUTHUECKON
JMCCOITAAITNH KHUCIIOT, IEJI0YUeH, COJICH;

e OOBSCHATH CYIIHOCTh TIpollecca DIEKTPOTUTHICCKON
JTUCCOLIMAIIMU U peaKllnii HOHHOTO OOMEHa,

® COCTaBJIATH TOJIHBIE U COKpPAIICHHBIE HOHHBIC YPaBHEHUS
peakiuu oOMeHa;

® ONpEeNeNsATh BO3MOXHOCTb MPOTEKAHUS PEAKIIUNA HOHHOTO
oOMeHa;

® TIPOBOJIUTH PEAKIMH, MOATBEP)KIAIONINE KaueCTBEHHBIN
COCTaB Pa3JIMYHbBIX BEIICCTB;



® OIpEIETsATh OKUCIUTEID U BOCCTAHOBUTEIID;

® COCTaBIATH ypaBHEHUS OKHUCIUTEIILHO-
BOCCTAHOBUTEJIbHBIX PEAKIINI;

e Ha3bIBaTh ()AaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOU
peaKkIuu;

® KJIaCCH(PUIIMPOBATH XUMUYCCKHE PEAKIIMH TI0 Pa3TuIHBIM
MpU3HaKaM;

® XapakTepu3OBaTh  B3aUMOCBS3b  MEXAY  COCTaBOM,
CTPOEHUEM M CBOMCTBAMHU HEMETAJIOB;

® I[IPOBOJIUTH OIBITHI 110 TOJYYCHHUIO, COOHUpAHUI0 U
U3YYCHHUIO XMMHUYECKHMX CBONCTB  Ta3000pa3HbIX  BEIIECTB:
YTJIEKHCIIOTO ra3a, aMMHaKa;

® pAaCIIO3HABAThH OMBITHBIM MYTEM ra3000pa3Hble BEIECTBA:
YIJIEKHUCIIBIN Ta3 U aMMUAK;

® XapaKTepu3OBaTh  B3aUMOCBSI3b  MEXIY  COCTaBOM,
CTPOEHUEM M CBOMCTBAMHU METAILIOB;

e Ha3pIBaTh OpPraHUYECKHE BellecTBa MO HX Qopmyre:
METaH, 3TaH, O3TUJIEH, METAaHOJ, 3TaHOJ, TJULEPUH, YKCYCHas
KUCJIOTa, AaMHHOYKCYCHas KHUCJOTa, CT€apuHOBas KHUCJOTAa,
OJIEMHOBAs KHUCJI0TA, IIII0K034;

® OIICHUBATH BIIWSTHUE XUMHYECKOTO 3arpsI3HEHUS
OKpY>Karolllel Cpelibl Ha OPTaHU3M YEJIOBEKA;

® T'PaMOTHO OOpamaThCsi C BEMIECTBAMU B TOBCEIHEBHOMN
JKU3HU

® OIpEeNensaATb  BO3MOXHOCTb  IPOTEKAHUs  pPEAKLUU
HEKOTOPBIX IpeCTaBUTENEN OpraHU4YeCKHUX BEIIESCTB C
KHCJIOPOJOM, BOAOPOJOM, METAJIJIAMHA, OCHOBAHUSIMH, TAJIOT€HAMH.

BbhInyCKHUK MOJYYUT BO3MOKHOCTb HAYYUThCS:

® gbIOGU2AMb U NPOBEPAMb IKCNEPUMEHMAILHO 2UNOME3bl
0 XUMUYeCKUX CBOUCMBAX 6ewjecme Ha OCHOBe UX Ccocmasd u
CMpOeHUs, UX CHOCOOHOCMU 8CMYNAMb 8 XUMUYECKUe peakyuu, o
xapaxmepe u npoOYKmax pasiuidHblx XUMU4eCKUx peakyutl;

® Xapaxmepusoeams Gewecmeda no coCcmaegy, CmMpOeHUuro U
ceoticmeam,  YCMAHABIUBAMb — NPUYUHHO-CTIEOCMBEHHblE  C853U
MedHCOY OaHHBIMU XAPAKMEPUCMUKAMU 8elyecmed;



® CcoCcmasnAmy MONEKYIApHble U NOJHble UOHHbIE YPABHEHUS
N0 COKPAUWeHHbIM UOHHBIM YPABHEHUAM,

® NPOCHO3UPOBAMb CHOCOOHOCHb  BeWecmed NpOsGIsmb
OKUCTUMENIbHbIE UMU BOCCMAHOBUMENbHBIE CEOUCMBA C YYemoM
cmenenell OKUCIEHUsL INEMEHMO8, 8X00AUUX 8 €20 COCMA8;

® cocmasnsimv YpPAGHeHUs pPeaxkyutl, COOMEEmCmMEYrUUX
nOCie008amenIbHOCMU  NPEEPAUIeHULl  HEeOP2AHUUECKUX —BeUecms
PA3IUUHBIX KIACCO8;

® GblOGUCAMb U NPOBEPSMb IKCHEPUMEHMAILHO 2UNONe3bl
0 pe3ynbmamax 8030eticmeusl paziuyHblX haKkmopos Ha usMeHeHue
CKOPOCMU XUMUYECKOU PeaKyuul,

® UCNONBL3068aAMb NPUOOPEmenHble 3HANHUA OJis IKOJIO2UYECKU
2PAMOMHO20 NOBEOCHUsL 8 OKpYHCalouel cpeoe;

® UCNONBL306AMb NPUOOPEMEHHbLE KI0Uesble KOMNEMeHYUU
npU GbINOJIHEHUU NPOEKMO8 U YUEOHO-UCCIe008AMENbCKUX 3a0ay NO
UBYYEHUIO  CBOUCMS, CNOCOD08 MNOJVYeHUs U  PACNO3HABAHUSL
sewecms;

® 00BEeKMUBHO OYEHUBAMb UHPOPMAYUIO O Geujecmeax U
XUMUYECKUX npoyeccax,

® Kpumuuecku OMHOCUMbCSL K NCeB8OOHAYYHOU
ungopmayuu, HedoOPOCco8eCcMHOU peKiame 8 cpedcmaax Maccos8oll
ungopmayuu,

® 0CO3HABAMb 3HAYEHUE MEeOPEeMULECKUX ZHAHUL N0 XUMUU
0J151 RPAKMUYECKOU 0esimebHOCMU Yel06eKd,

® co30asamv MoOenu u cxemvl OJisl peuleHusi Y4eOHvbiX U
NO3HABAMENLHLIX 3A0ad; NOHUMAMb HEe0OX00UMOCMb COON00eHUs
npeonucanull, npeoracaemvix 6 UHCMPYKYUSAX N0 UCNOTb308AHUNO
JleKapcma, cpeocms ObImoBou XuUmMuu U op.

2. OcHOBHOe cojiep:KaHue Y4eOHOro mpeaMeTa « XuMHs»
HA YPOBHE OCHOBHOI'0 00111ero 00pa3oBaHus

B cucreme ecrecTBEHHOHAy4YHOTO OOpa30BaHMS XUMHS Kak
y4eOHBIM NperMeT 3aHMMAeT Ba)KHOE MECTO B MO3HAHHM 3aKOHOB
npuponbl, (OPMUPOBAHUM HAYYHOM KapTUHBI MHUPA, CO3JIaHUU
OCHOBBI XMMMYECKHX 3HAHUH, HEOOXOIUMBIX ISl MOBCEAHEBHOM
JKU3HU, HaBBIKOB 3JI0pOBOr0 U 0€30MacHOro [uisi 4YejoBeKa U
OKpY’Kalollel ero cpenbl o0pasza >KU3HU, a TaK)Ke€ B BOCIHMTAHUH
3KOJIOTUYECKON KYJIbTYpHI.



VYcnemHocTh M3ydyeHUs XMMHMM CBsI3aHAa C  OBJIAJCHHUEM
XUMUYECKUM SI3BIKOM, COOJIIOJICHHEM TpaBMiI 0€30MacHOr paboThI
IPU  BBIIOJHEHUMM XMMHUYECKOTO JSKCIIEPUMEHTA, OCO3HAHUEM
MHOTOUMCJICHHBIX CBf3€M XUMHH C JIpYTUMH I[IpeJIMeTaMu
LIKOJIBHOTO Kypca.

[IporpamMma BkJItOYaeT B ce0s OCHOBBI HEOPraHMYECKON U
OpraHMYeCKOM XHMMMM. [JTIaBHOM HAEeW Iporpammsel SBIISETCS
co3fgaHue 0a30BOro KOMILJIEKCA OMOPHBIX 3HAHUM 10 XHMHH,
BBIPAKEHHBIX B bopme, COOTBETCTBYIOLIEH BO3pacTy
oOydJaronuxcs.

B coxmepxaHum  JaHHOTO  Kypca  IPEACTaBJIECHbI
OCHOBOINOJIATalONIMe  XUMHYECKHE  TEOPETUYECKUE  3HAHUA,
BKJIIOUAIOLIME  M3YyYEHHUE COCTaBa M  CTPOEHMSI  BEILECTB,
3aBUCHUMOCTH UX CBOWCTB OT CTPOEHHS, IPOTHO3MPOBAHHE CBOWCTB
BELIECTB, UCCIIEJOBaHNE 3aKOHOMEPHOCTEM XUMHYECKUX
IpeBpalleHuii W TyTed YOpaBlieHHUs MMH B LEISIX MOMy4YeHUS
BELIECTB U MaTEPUAJIOB.

TeopeTnueckyro OCHOBY M3y4€HHUsI HEOPTaHUYECKOW XHUMHUU
COCTABJISIET aTOMHO-MOJIEKYJIIpHOE yuyeHue, llepruonnueckuii 3aKkoH
JI.1. MeHnneneeBa ¢ KpaTKMMH CBEACHMSIMHM O CTPOEHUHU aTOMa,
BUJAaX XMMHUYECKOM  CBSA3M, 3aKOHOMEPHOCTSIX  MPOTEKAHUS
XUMHUYECKHUX PEAKIIUH.

B wu3ydueHuum Kypca 3HAuMTEIbHAas pOJb  OTBOAMUTCA
XUMHUYECKOMY OJKCIEPUMEHTY: NPOBEIACHHUIO IPAKTUYECKUX U
7a00paTOpHbIX paboT, OMHCAHMIO PE3YJIbTAaTOB YYEHHUECKOIO
9KCHEPUMEHTA, COOJIIOICHUIO HOPM U IpaBuiI 0e30MmacHoi padoThl B
XUMHUYECKOH 1abopaTopuu.

Peanu3anus naHHOW mporpaMMel B Iporecce OOydeHHs
MO3BOJIUT  OOYYalOUIMMCSl  YCBOMTH  KJIIOUEBBIE  XHMHUYECKHE
KOMIIETEHIIUM W TOHATh pOJIb M 3HAUYEHUE XUMHUHU CpPEAM APYTHUX
HayK O IPHUpOJIE.

Nzyuenne npeamera «XuMHUS» B 4acTH (POPMUPOBAHHS y
00y4aromuxcsi HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHS 00IIEHAYYHBIX
METO/I0B (nabmonienue, U3MEpEHHE, IKCIIEPUMEHT,
MOJIEJTMPOBAHUE), OCBOCHUSI MPAKTUYECKOTO MPUMEHEHUS! HayYHBIX
3HAHUM OCHOBAaHO HA MEXKIIPEIMETHBIX CBA3SIX C IpEeAMETaMU:
«buonorusy, «["eorpadus», «Hcropus», «JIuteparypay,
«Matemaruka», «OCHOBBI 0€30MAaCHOCTH >KU3HEICSITEIBLHOCTHY,



«Pycckuit s13b1k», «Duznkay, « IKOTOTUSI.

IlepBoHauya/bHbIe XMMHYECKHE TOHSTHUSA

[Ipeamer xumuu. Tera u eewecmea. OcHoBHble MemMOOb
NO3HAHUA. HAOI00eHue, usmepenue, skcnepumenm. duznyeckue u
XuMHueckue sBiaeHus. Yucrteie BemectBa U cMecu. CrocoObl
pasznenenus cmeceil. Atom. Mosekyna. XUMHUYECKUH 3JIEMEHT.
3HaKU XUMHUYECKHUX 3JIEMEHTOB. [IpocThle M CIIOKHBIE BEIIECTBA.
BanentHocTh.  3akon  nocmosncmea  cocmasa  eeujecmaa.
Xumuyeckue ¢opmynbsl. Muaekcbl. OTHOCHTENbHAss aTOMHasg U
MOJIEKYJIsIpHasi Macchl. MaccoBasi 0Jii XMMHUYECKOIO 3JEMEHTA B
COCIMHEHUHU. 3aKOH COXPAHEHHMS MAacCChl BEIIECTB. XHUMHUYECKHUE
ypaBHeHus. Kosdduuumentsr. YcmoBuss W NpU3HAKU MPOTEKAHHS
XUMUYECKUX peakiuil. Moilb — eQuHuIa KOJIMYECTBAa BELIECTBA.
Momnspnas macca.

Kucaopoa. Bonopon

Kucnopox — XMMHUYECKHH 3JIEMEHT M IIPOCTOE BEUIECTBO.
O30n. Cocmas 6030yxa. DPuznyeckue W XHUMHUYECKHE CBOICTBa
kuciaopona. llomyuenune u mnpumeHeHue Kuciopoaa. Iennogou
agpgpexm  xumuueckux  peaxyuti. Ilowamue 00 9K30- U
9HOOmepMuveckux peaxyusax. Bogopoq — XMMUYECKHI 3JEMEHT U
npoctoe BemecTBo. Pusndyeckue W XMMHUYECKHE CBOMCTBA
Bozopoaa. llomyduenue Bomopoma B sabopatopuu. [lonyuenue
6o0opooa 6 npomviunennocmu. Ilpumenenue 600opoda. 3aKoH
ABorazpo. Morsipublii 00beM Ta30B. KauecTBeHHBIE peakiuud Ha
ra3ooOpasHble  BemecTBa (kuciaopod, Bopopoxa). OObemHbIe
OTHOIIIEHUS TA30B MMPU XUMHUYECKUX PEAKITUIX.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyzosopom 600wl 6 npupode. Quzuueckue
U xumuueckue ceolicmea 600vl. PactBOpbl. Pacmeopumocms
seujecms 6 6ode. KoHIleHTpausi pacTBOpoB. MaccoBasi 10JIst
PacTBOPEHHOI'O BELIECTBA B PaCTBOPE.

OcHoBHbIE KJ1aCChl HEOPTAHUYECKUX COeIMHEeHMU I

Oxcunel. Knaccudukanus. Homenkmarypa. @usuueckue
ceolicmea oKkcu0o8. XUMUIECKHUE CBOMCTBA OKCUIOB. [lonyuenue u
npumeHerue OKCUO08. OcHoBaHusl. Knaccudukarnmus.
Homenknarypa. @usuueckue ceoticmea ocuosanuti. Ilonyuenue
ocHosanuu.  XUMHUYECKHE  CBOWCTBAa  OCHOBaHMM.  Peakuwus



Heirpanuzamuu.  Kucnotel. Knaccupukanus. Homenkmarypa.
Qusuueckue ceoucmea xuciom. llonyuenue u npumeHeHue KUCiom.
XuMuyeckue cBorcTBa KUCiIoT. Muaukatopel. M3MeHeHHe OKpacKu
WHIUKATOPOB B pa3nuuHbiX cpemax. Comu. Kmaccudukamms.
Homenknarypa. @uszuueckue ceoticmeéa coneii. Illonyuenue u
npumeHeHue coneli. XAMUYECKHE CBOMCTBa coJieil. ['eHeTmyeckas
CBSI3b MEXIy KJIacCaMH HEOPTaHWYECKHX coenuHeHui. [Ipobrema
0e30nacHo20 UCNONb306AHUS BEWECME U XUMUYECKUX peakyull 8
nosceonesHou dcusHu. Toxcuunvle, 2opiouue U B83PblBOONACHbLIE
sewecmea. bvimosas xumuueckas cpamomuHoCme.

Ctpoenue aTroma. IMepuoguyeckuii 3aKOH "
NepuoAnYecKass CcuCTeMa XuMHYeckux 3Jaementos JI.A.
MenpesieeBa

Crpoenue aroma: siapo, sHepreTudyeckuil yposenb. Cocmas
a0pa amoma: npomowsl, Helmpousl. Hzomonwl. I[lepuonnueckuit
3akoH JI[.M. MenneneeBa. Ilepmoguueckas cucrteMa XHMUYECKHUX
anemenTtoB J[.MI. MenneneeBa. PU3UYECKUH CMBICT aTOMHOTO
(MOpPsIAKOBOT0) HOMEpa XUMUYECKOTO 3JIEMEHTa, HOMepa TPYMIbl U
nepuojia TMepPUOIUYecKor cucTeMbl. CTpOCHHE HDHEPreTHUYECKUX
ypoBHEH  aroMoB  mepBbIX 20  XMMHMUYECKMX  3JIEMEHTOB
nepuonuueckoir cucremsl .M. MenpaeneeBa. 3aKOHOMEpPHOCTH
W3MEHEHHUSI CBOMCTB aTOMOB XHMHYECKHX OJEMEHTOB U UX
COCMHEHUN Ha OCHOBE TIOJIOKEHHS B MEPHOINYECKON CHUCTEME
J.1. MenneneeBa u crpoeHus atoma. 3HadeHue llepuogmueckoro
3akoHa /[.1. MeHnneneena.

CrtpoeHnue BemecTB. XUMHYECKasi CBA3b

OnexmpoompuyamenbHOCHb amomos XUMUYECKUX
onemenmos. KoBajneHTHass XUMHUYECKash CBsI3b: HENOJSpHas U
nosisipaast. [lowsmue o0 B6000POOHOU C63U U ee GIUAHUU HA
@usuueckue ceoticmea seujecms Ha npumepe 00bi. IOHHAs CBS3b.
Meramnueckas  CBs3b.  [unvl  KpUCMALIUYECKUX — PEULemOoK
(amomHas, MONEKYIAPHASA, UOHHASA, MEMALIU4ecKas). 3aeucumocms
Qusuueckux ceolcme eeuwjecmé Om Muna KPUCMALIUYECKOU
peuemxu.

XuMUYeCKHe peakunu

Ilouamue o ckopocmu xumuueckou peakyuu. Daxkmopei,
erusAOWUe HA CKOpocmb Xumudeckou peaxkyuu. Ilonamue o
kamanuzamope. Knaccuukamuss XUMHYECKHX pEaKUud 1o



Pa3TUYHBIM MPU3HAKAM: YUCTY U COCTABY UCXOHBIX M MOTYYCHHBIX
BEIIECTB; M3MEHEHHUIO CTETEHEW OKHUCIIEHHS aTOMOB XHMHUYECKHUX
AJIEMEHTOB; MOTJIOLIEHUIO W BBIJICJIICHUIO SHEPTHUHU.
DNEKTPOIUTHYECKAS JUCCOLIAAITHSI. DNEKTPOIUTHI u
HeaneKTpoauThl. Monbl. Katnonel m aHuoHbl. Peakuum HMOHHOrO
oOMeHa. VYclioBUSI TMpPOTEKaHHWA peakUuié HOHHOTO OOMEHa.
DNEKTPOUTHYECKAsT JIUCCOLMALUS KHUCIIOT, IIeJIoYel U coJjei.
Crenenp okucnenus. OmnpeneneHue CTENEHU OKHUCIEHUS aTOMOB
XUMUYECKUX  JJIEMEHTOB B COeIMHEHMsX.  OKHUCIHUTEINb.
BoccranoBurens. CylHOCTh OKHCIUTEIBHO-BOCCTAHOBUTENbHBIX
peaKLHii.

Hemeramasl |V — VII rpynn u ux coennnenust

[lonoxkeHne HeMeTauIOB B  INEPUOAMYECKOM  CHCTEME
xuMmudeckux dsnemeHToB J[.M. MengeneeBa. OOmmue CBoOMCTBa
HeMmeTayuloB. ['anmoreHsl: ¢u3Mueckue W XHMUYECKHE CBOWCTBA.
CoenvHEHUS  TallOTEHOB:  XJIOPOBOJOPOH,  XJIOPOBOJOPOJIHAS
kucinota u ee conu. Cepa: Qu3MUECKHe M XUMHYECKHE CBOWCTBA.
CoenuHeHus cepbl: CEPOBOAOPOI, CYIb(HIBI, OKCHUIBI CEpBHI.
CepHas, ceprucmas u cepo8o0OpoOOHAs KUCIONMbL N UX COJU. A30T:
dusznyeckue M xumMudeckue cpoicTBa. Ammuak. Colu aMMOHUSI.
Oxkcupapl a3ota. A30THas kucioTa u ee conu. Pocdop: puznyeckue
u xumuueckue cBoiictBa. Coemunenus docdopa: okcun ocdopa
(V), oprodocdopHas Kuciota u ee colid. YTIepoa: Gpu3nyeckue u
XUMHUYECKHE CBOMCTBa. Aniomponus yenepooa: aimas, zpagum,
kapoun, ¢hynnepenvl. CoequHeHus yriaepoaa: okcuasl yraeposaa (11)
u (IV), yronbHas kucnota u ee coiu. Kpemnuii u e2o coeOunenus.

MeTa/uibl M UX COeTMHEHUS]

Ilonosicenue  memannos 6  nepuoouyeckol  cucmeme
xumuueckux snemenmos [[.U. Menoeneesa. Memannvl 6 npupooe u
obwue cnocodvl ux nonyuenus. Obwue ¢usuyeckue ceoticmea
memannog. OOUIMe XMMUYECKHE CBOMCTBA METAJUIOB: PEaKIUU C
HEMETaJIaMH, KHUCJIOTaMHU, COJIAMU. ONeKmpoxXumMudeckuti pso
Hanpsaxcenui memannos. 1llenounple MeTalIbl U UX COEAMHEHHUS.
[[{enoyHo3emMenbHbIE METAIBI U HUX COEJUHEHUA. AJIIOMUHUU.
AMdoTepHOCT OKcHIAa U TuUIpokcuaa amomuHus. Kemeso.
CoenuHeHus xene3a U UX CBOMCTBA: OKCHUJIbI, TUIAPOKCUIBI U COJHU
xenesa (11 u IIT).

IlepBoHavaibHBbIE CBe/IeHM s 00 OPraHMYecKux



BelecTBax
[lepBoHayanbHble CBEACHHS O CTPOCHUHM OPraHUYECKHX
BELIECTB. YTIJIEBOJOPOJbI: METaH, JTaH, O3TWIeH. HMcmounuxu

V2ne6000po0o0s. npUpoOHblll 2as, Hegmb, V2o,
Kucnopoacoaepxamue coeIuHEHUs: CHOUPTHI (METAHOJ, ATAHOI,
TIIMIEPUH),  KapOOHOBbIE  KHCIOTHI  (YKCyCHas  KHCJIOTa,

aMUHOYKCYCHasi KHCJIOTa, CTE€apUHOBAasi U OJEMHOBAs KHUCJIOTHI).
buonornueckn Ba)KHBIE BEIIECTBA: KHUPBI, TJIOKO3a, OCJKH.
Xumuueckoe 3azpsaznenue oKpyicaouel cpeovl U e20 NOCae0CmBUsL.

Tunbsl pacyeTHbIX 32/1a4:

1. Brraucnenne MacCOBOM JOJIU XHUMHYECKOTO
3eMeHTa o (popmyse coeAMHEHHUS.

Yemanoesnenue npocmeviwert  ¢opmynvt  eewgecmea  no
MACCOBLIM OONAM XUMUYECKUX DTIEMEHNOE.

2. Brruncaenus o XAMHYECKUM ypaBHEHUSIM
KOJIMYECTBa, 00bEMa, MacChl BEIIECTBA IO KOJIUYECTBY, O0BEMY,
MacCCE pEareHTOB UJIM MPOJAYKTOB PEAKIIUU.

3. Pacuer MaccoBoil 707 PacTBOPEHHOI'O BELIECTBA B
pacTBope.

IIpumepHBbIe TeMbI MPAKTHYECKUX PadoOT:

1. JlaGopaTopHoe 000py1I0BaHNE U TIPUEMBI 0OpaIeHUs

¢ HuM. [IpaBuia 6e3onacHoi paboThl B XMMHUYECKOH J1aOOpaTOPHH.
OuncTKa 3arpsi3HEHHOI TOBapEHHOMN COJIH.
[Tpu3Haky NpoTEKaHUs XUMUUYECKUX PEAKLIUM.
[Tonydyenue kucnopoaa u U3y4eHHE €ro CBOWCTB.
[TosryueHnue BOIOpOAA U U3YUYEHUE ETO CBOWCTB.
[IpuroToBneHne  pacTBOPOB C  OMNpeAeNEHHOU
MacCOBOH J0JI€¥ paCTBOPEHHOT'O BELLIECTBA.

S

7. Pemenre OSKCIepUMEHTANBHBIX 3aJad 10  TeMe
«OCHOBHBIE KJIACCHI HEOPTAHNYECKUX COCTUHEHHIN.

8. Peakmun noHHOTO OOMEHA.

9. Kauecmeennvie peaxyuu na uonst 6 pacmeope.

10. Tlonyuenue ammuaxa u uzyyeHue e2o c80UCMa.

11. Ilonyuenue yenexucnoeo eaza u usydenue e2o
CBOlICME.

12. Pemienne oSKCHepUMEHTANBHBIX 33Jad MO TeMe

«Hewmeramnel IV — VII rpynn u ux coenTMHEHUN.



13. Pemienne HSKCIEpUMEHTalIBHBIX 3aJad 110  TeMe
«MerTasl 1 UX COCAUHECHUS.



TEMATHYECKOE INTAHUPOBAHHUE

8 kitacc

(2 4 B HEHEMIO, BCero 68)

Howmep Tema ypoka OcHOBHOE coJIep>KaHHE YpOKa OcHOBHBIE BUIBI J€ATEILHOCTH
ypoka oOyuvaronuxcs (Ha ypoBHE YUEOHBIX
JIEHCTBUI)
Beenenue (4 1)
1 [Mpenmer  xumun.[Ipenmer xumuu. Metozsl no3Hauus |OOvsAcHAMb, YTO TAKOE aTOM, MOJIEKYJIa,
BemecTna. B XMMUH: Ha0JIIO/ICHNE, XUMHYCCKHI JJICMEHT, BEIIECTBO,

MucTpykTax mno 1/6

SKCIEPUMEHT, MOJEIUPOBAHUE.

M CTOYHMKH XUMUYECKOU
nH(pOpMaInK, ee MOJIyYeHre, aHaATTU3
U TIPEJICTABIIEHUE €r0 PE3yIbTATOB.
[loHsITHE O XUMUUYECKOM 3JIEMEHTE U
(dbopmax ero CymecTBOBaHUSA:
CBOOOJHBIX aTOMaX, MPOCTHIX U
CJIO’KHBIX BEIIECTBAX.
JleMoHcTpanuu. Moienu pa3inuuHbIX
MPOCTHIX M CIIOKHBIX BEIIECTB.
Konnekuus CTEeKISHHON XUMUUECKOU
nocyel. Komnekuust matepuanoB u
M3/1eNIMi U3 HUX HA OCHOBE

AJIFOMHHUS.

[IPOCTOE BEUIECTBO, CI0KHOE BEILIECTBO,
CBOICcTBa BelecTB. Onucvieams u
cpasHueams NPEAMEThI U3yUEHUS
€CTECTBEHHOHAYYHBIX TUCIHUIUIMH, B TOM
ymcne xumun. Kraccuguyuposamso
BELIECTBA 110 COCTaBY (IIPOCThIE U
CIOXHBIC). Xapakmepu3zo6ams OCHOBHbBIE
METO/Ibl U3yUEHHUs €CTECTBEHHBIX
NMUCUUIIINH. Paznuuams Tena U BELIECTBa,
XAMHYECKHUM 3JIEMEHT U MTPOCTOE
BerecTBO. Onucvisams HOPMBI
CYIIIECTBOBAHUS XHMHYECKOTO DJIEMEHTA,
CBOICTBA BEILIECTB.




[IpeBpatieHus
BerrecTs. Poib
XAMHHA B KU3HA
yenoBeka. KpaTkue
CBCICHHS U3
MCTOPHH
BO3HUKHOBEHHUS U
[PA3BUTHUS XUMUHU.
(OCHOBOIIOJIOKHUKH
OTEUYECTBCHHOM
XAMHUN

OTnMune XUMUYECKUX PEAKIUI OT
(bu3nvecKkux sABIeHUN. Posb XuMuu B
PKH3HH YelloBeKa. XeMopuins u
xeModoous. Poib oTedecTBEHHBIX
YUEHBIX B CTAHOBJIEHUN XUMUYECKOU
Hayku — pabotsl M. B. JlomoHOCOBa,
A. M. byrneposa, /. I.Menneneesa.
JlemoncTpanuu. B3aumonerictaue
Mpamopa ¢ KMCIOTOW U IIOMyTHEHUE
M3BECTKOBOW BOJIBI.

JlabopaTtopHubie onbIThI. 1. CpaBHEeHUE
CBOICTB TBEPABIX KPUCTATITUYECKUX
BELIECTB U pacTBOpoB 2. CpaBHEHME
CKOPOCTH MCIIapEHUS BOJBI,
0JI€KOJIOHA ¥ 3TUJIOBOTO CIIMPTA C
(buIbTpOBaNBHOM Oymaru

O0bscHAMb, 9TO TAKOE XUMHUYCCKUE
SIBJICHUS, (PU3HYCCKHE SIBJICHUSI.
ObvsicHsims ~ CYIIHOCTh ~ XHUMHYECKHUX]
SIBICHUSI C TOYKHA 3PEHUS AaTOMHO-
MOJIEKYJIIPHOTO YUEHHUS u HX
MPUHIUITNATIBHOE OTJINYHE oT|
(bu3nuecKkux sBICHUN. Xapaxkmepuzosams
MOJIOKUTEIBHYIO U OTPULATENBHYIO POJIb
XMMHH B JKW3HU dYeJioBeka, BKiagx M. B.
JIoMoHOCOBa,

A. M. bytnepoga, JI. U. Menneneena B
OTEUECTBEHHYIO 1 MUPOBYIO XUMHUIO.
Cocmasnsams CI0KHBIN TUTAH TEKCTA.
\Haxooumwb KICTOYHUKH XUMHYECKOM
WH(pOpMaIIUU U nOIYYamsb HEOOXOIUMbIE
CBEICHHS U3 HUX

\Bvinonnsams HAOMIOEHUS 32 CBOMCTBAMH
BEILECTB U SIBJICHUU, TPOUCXOISIINX C
BEILIECTBAMH, C COOJIFOICHUEM TIPaBUII T/0.
Ogopmasims OTYET, BKIIOUAIOIIUT
OTCaHue HAOJIIOCHMS, €TO PE3yIbTaThI
U Oesiams BBIBOJBL. Hcnoav3oeamo
(bu3mIecKoe MOJICTUPOBAHIE




3HaKHU (CHMBOJIbI)

XUMHUYECKas CHMBOJINKA. SHAKHU

O0vsicHAMb, YTO TAKOE XUMUYECKUI 3HAK

XAMHAYECKHX XUMHUYECKHUX AJIEMEHTOB H (cumBOIT), KOA(DPUITUEHT, HHACKC.
PIIEMEHTOB. [IPOUCXOXKIECHNE UX Ha3BaHUM. Onucwvieams Tabmuunyo Gopmy [1CXD
Ta6muua /1. . [ICXD JI. 1. Mennaeneera, ee J1. 1. MenaeneeBa, mOI0KESHHUE DIIEMECHTA
MemnneneeBa CTPYKTYypa: MaJible U OOJIbIINe B Tabnuue J[. 1. Menneneesa.

NEepPHOAbI, TPYIIIBI U TIOATPYIIIHL. Hcnonv306ams 3HAKOBOE MOJICTTUPOBAHHE

I[CXD kak cripaBo4HOE IMOCOOUE /st

MOJTYYCHHS CBEICHUN O XUMHYECKUX

DIIEMEHTAX
XumMHu4yeckne Xumndeckue Gopmynbl. Uanekcs u  (O6vacHAMb, 4TO TAKOE XUMHYECKAs
(opMyIIBL. ko3P unmenTsl. OTHOCUTENBHBIE  [(pOpPMYIIa, OTHOCHTEIbHAS aTOMHAs Macca,
OTHOCUTENBHBIE  ATOMHAs U MOJICKYJISIpHAsl MAacChl.  |OTHOCUTEJIbHASI MOJICKYJISIpHAst Macca,
aTOMHas U [TpoBeneHne pacueToB MaCCOBOM MaccoBast JIOJIS JIEMEHTA.
MOJIEKYJIsIpHast NTOJIM XUMUYECKOT0 3JIEMEHTA B Haxooums OTHOCUTETbHYIO

Macchel. MaccoBas
TOJIS DIIEMEHTA B

BEIIIECTBE Ha OCHOBE €r0 (hOpMYJIbI

MOJIEKYJISIPHYIO Maccy BellecTBa 1o
(hopMyIie 1 MaccoBYIO JOJIO dJIEMEHTA B

COCTMHEHUU HEeM. Xapakmepu306ams XUMUYECKOE
BEILIECTBO O €ro (hopmyie
Tema 1. ATOMBI XUMHUYECKHX AJIeMeHTOB (9 1)
OcHOBHBIE ATOMBI Kak popma cymiecTBoBaHus |(O6bACHAMb, YTO TAKOE MPOTOH, HEHUTPOH,
CBEJICHUS O XUMHUYECKHX 3JIeMEHTOB. OCHOBHBIE PIIEKTPOH, XMMUUYECKUI HJIEMEHT,

CTPOCHUHU aTOMOB.

CocTaB aTOMHBIX
sep. M3oTomsl

CBEJICHUS O CTPOEHUU aTOMOB.
JlokazaTenbCcTBa CIOKHOCTH

CTPOCHUS aTOMOB. OnbIThI

MacCOBO€ YHCJI0, H30TOIL
Onucvliéams CTPOCHHE SAApPa ATOMA,
ucnosb3ys [ICXO JI. 1. Menneneesa.




Pezepdopna. [lnanerapuas mogens  [[loryuams nHMOPMALIUIO IO XUMUU U3
cTpoeHust atroMa. CoCTaB aTOMHBIX  [PA3JIMYHBIX HICTOYHUKOB, AHANUIUPOBANb
s11ep: IPOTOHBI, HEUTPOHBI. ee

OTHOCUTEIbHAs ATOMHAs Macca.
B3anMOCBsI3b OHATUN «IIPOTOH,
HEUTPOH», KOTHOCUTEIIbHAA
aTOMHas Maccay». MI3MeHeHue uncia
[IPOTOHOB B fAJIpE€ aTOMA -
00pa3oBaHNE HOBBIX XMMHUECKUX
B1eMeHTOB. M3MeHeHnue uncna
HEHUTPOHOB B s/Ipe aToma -
00pa3oBaHHe U30TOIMOB.
CoBpeMeHHOE OTpe/IeTICHUE TTOHITHS
«XUMHYECKHUH 3J1eMeHT». 30TomBbI
KaK pa3HOBHUHOCTH aTOMOB OJTHOTO
XUMHYECKOTO DJIEMEHTA.
/lemoHcTpamu. Moaenu aTomoB
XUMHYECKHX DJIEMEHTOB.
JlaGopaTopHbIe ONBITHI. 3.
MopenrpoBaHu€e MPUHLKIIA JEHCTBUS
CKaHUPYIOLEro MUKPOCKOIIa




Ctpoenue
PIICKTPOHHBIX
YPOBHEU aTOMOB
XUMHUYECKHX
pieMeHToB Ne 1-20
B Tabmune /JI. U.

DneKTpoHbl. CTPOEHUE ANEKTPOHHBIX
YPOBHEW aTOMOB XHMHUYECKHX
DIIEMEHTOB MaJIbIX TIEPHOIOB.
[ToHsTHE O 3aBEPIICHHOM
DIIGKTPOHHOM YPOBHE

ObvscHAmb, YTO TAKOE ICKTPOHHBIH
CJIOM WJIM SHEPTETUYECKUI YPOBEHbD.
Cocmasnsims CXeMbl pacipeIeeHUs
AIIEKTPOHOB I10 3JIEKTPOHHBIM CIIOSIM B
PIIEKTPOHHOU 000JI0UKe

CHUCTEMa XMMUYECKHUX HIEMEHTOB
J1. 1. MenneneeBa pa3nu4HbIX GopM

Menpeneena

3meneHue IICXD 1. . MenneneeBa u \Paznuuamo IOHATUS «IJICMEHTHI-
CBOICTB CTPOCHHE aTOMOB: (PU3UYCCKUI METaJUIBI», «JJICMEHTBI-HEMETaJLIbI».
XUMHYICCKHX CMBICTI IIOPSIZIKOBOT'O HOMEpa O06vscHAMb 3aKOHOMEPHOCTH U3MEHEHUSI
PJIEMEHTOB 10 QIIeMEHTa, HOMepa rPYIIbL, HOMEpa CBOMCTB XMMHYECKHX AJIEMEHTOB B
rpynmnam u [epruoa. nepuonax u rpynmnax (A rpynnax) I1C ¢
nepuoaam Jlemonctpanuu. [lepuognueckas TOUYKH 3PEHHUSI TEOPUHU CTPOCHUS aTOMA.

Cpaenusamsv CTPOCHUE U CBOMCTBA
ATOMOB XMMHYECKHUX DJIEMEHTOB,
HaXO/ISIIIUXCS B OJHOM MEPUOJIC UITH
onHOI A rpynmne [1C

Cocmaensams XapaKTEPUCTUKU
XUMHYECKHUX JICMEHTOB 10 MX
nonoxxenuto B [ICXD 1. 1. MenneneeBa




Monnas
XUMHUYECKAsA CBS3b

M3MeHeHre yncia 3JIEKTPOHOB Ha
BHEILIHEM 3JIEKTPOHHOM YPOBHE
ATOMa XUMHYECKOTO 3JIEMEHTa —
00pa3oBaHUE MOJTOKUTEIbHBIX U
OTpULIATEIIbHBIX HOHOB. IOHBI,
00pa3oBaHHbIE aTOMaMU METAIIJIOB U
HeMeTasuioB. [IpuynHbl U3MEHeHUs
METaJUIMYECKUX U HEMETAIIMYECKUX
CBOICTB B IIEPUOJIaX U CPYyIIIAX.
O06pa3zoBaHre OMHAPHBIX
coenuHeHui. [lonsTie 06 MOHHOM
cBs3u. CxeMbl 00pa30BaHusl HOHHOMN
CBSI3U

ObvscHamb, YTO TAKOE HOHHAS CBA3b,
MOHBI. Xapakmepu306amb MEXaHU3M
00pa3oBaHMs HOHHOU CBSI3U.
Cocmaensims CXeMbl 00pa30BaHHS
WOHHOM CBsI3U. Mcnonb306ams 3HAKOBOE
MozenupoBanue. Onpedensims TAT
XUMHUYECKOH CBSI3H 11O PopMyIie
BeliecTBa. //pusooums puUMeEphI BEIIECTB
C MOHHOM CBSI3BIO.

Yemanasnueams npuamHHO-
CJICJICTBEHHBIC CBSI3H MEXKIY COCTABOM
BEIIIECTBA U BUIOM XUMHUECKOW CBSI3U

KoBanentnas
HETOJISIpHAS
XUMHUYECKAsA CBA3b

B3anmMoneiicTBre aTOMOB 3J1€MEHTOB-
HEMETAJIJIOB MEXAy co00i —
00pa30BaHUE JBYXaTOMHBIX MOJIEKYJI
MpOCTHIX BemecTB. KoBaneHTHas
HEMoJsIpHast XUMUYeCKast CBA3b.
DNIEKTPOHHBIE U CTPYKTYpPHBIE

(bopmyIbI

O0vscHAMb, UTO TAKOE KOBAJICHTHAS
HenoJsipHast cBsi3b. Cocmasisams CXeMBI
00pa3oBaHMs KOBAJIEHTHOM HEMOJSIPHOU
XUMHAYECKOH CBSI3U. M cnonv3osams
3HAKOBOE MOJICITHPOBAHUE.

Onpedensamb TATT XAMUYECKOU CBSI3U 110
(bopmye BerectBa. /Ipueooums
[IPUMEPBI BEIIECTB C HOHHOM CBA3BIO.
Yemanaenueams npudMHHO-
CIIEZICTBEHHBIE CBSI3U MEXKIY COCTaBOM

BEIIECTBA U BUAOM XMMHYECKON CBI3HU
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KoBaneuTtHas
MoJIsipHas
XUMHUYECKAS CBA3b.

20

B3aumopeicTBue aToMOB
HEMETAJJIOB MEXY CO00i —
00pa3oBaHNe OMHAPHBIX COCTMHEHUI
HemeTauioB. D0. KoBaneHTHast
rossipHas cBsi3b. [loHATHE O
BaJICHTHOCTH KaK CBOICTBE aTOMOB
00pa3oBBIBaTh KOBAJICHTHBIC
xumuueckue cBsa3u. CocTaBiaeHue
dbopmys OMHAPHBIX COCTUHEHUN 10
BajieHTHOCTH. HaxoxxaeHue
BaJICHTHOCTH 110 (hopMyJie OMHAPHOTO
COCTUHEHUSI.

JlabopaTopHblie onbIThI. 4.
M3roToBiieHUE MOJENEN MOJIEKYIT
OWMHAPHBIX COCTMHEHUM

ObvscHamb, 4TO TAKOE KOBAJICHTHAS
nossipHas cBsizb, 90, BaJIEHTHOCTbD.
Cocmaenams cXeMbl 00pa30BaHHS
KOBAJICHTHOM TMOJISIPHON XMMHUYECKOM
cBs3u. Onpedenams TN XUMAYECKOU
CBsI3M 110 (pOpMYyJIe BEIIECTBA.

[l Ipusooums IpuMEpPHI BEILIECTB C
KOBAJICHTHOU MOJISIPHOH CBS3bIO.
Yemanasnuseamb npuarHHO-
CJIEICTBEHHBIE CBS3H MEKIY COCTABOM
BEII[ECTBA U BUJIOM XUMHYECKOM CBSI3H.
Cocmasnsams GopMyIbl OUHAPHBIX
COCTMHEHUH 10 BAJIGHTHOCTH, HAX0OUMb
BaJICHTHOCTH 2JIEMEHTOB 10 (hopmyrie
OMHAPHOTO COSTUHEHUSI.
Xapakxmepuzosams MEXaHU3M
00pa30BaHMs MOJISIPHON KOBaJIEHTHOU
CBSI3U

11

MeTtannuueckas
XUMHUYECKAs CBA3L

B3amMoieiicTBHE aTOMOB METAJIOB
MEXy coOO0i — oOpa3zoBaHUe
METaJUTMYECKUX KPUCTAIIIIOB.
IToHnsiTHE O METANINYECKOM CBS3H.
JlabopaTopHble ONBITHI. 5.
M3roroBiieHUEe MOACIH,
WJUTIOCTPUPYIOIIEH CBOMCTBA

Obvsicrsamb, 9TO TAKOE MeTalInUecKas
cBs13b. Cocmagnams cxeMbl 00pa3oBaHUs
MeTaJNIMYECKOM XUMHYECKOM CBSI3H.
\Ucnonv308ams 3HAKOBOE MOJICTTUPOBAHHUE.
Xapaxmepuzosams MEXaHU3M
00pa3oBaHMs METAJUIMYECKOU CBSI3U.
Onpedensmob TATT XUMHYECKOU CBSI3U 110




METAJUINYECKON CBA3U

(dopmyite BemectBa. /Ipueooums
[PUMEPBI BEIIECTB ¢ METATMYECKOM
CBSI3bI0. Ycmarnasnueamp NPUINHHO-
CIIEICTBEHHBIE CBSA3U MEX/y COCTABOM
IBEIIIECTBA 1 BUAOM XUMHUYECKOU CBSI3H.
Hcnonv306ams MaTepuaibHOE
MozeupoBanue. [Ipedcmaegnsimo
MH()OpPMAIIHIO O XUMHYECKOM CBA3H B
BUJIC TaOJIHII, CXEM, OIIOPHOTO KOHCIICKTA,
B TOM YHCJIE C TPUMCHEHUEM CPEICTB
KT

12 O0600111eHNEe U CHCTeMAaTH3alus 3HAHUN TT0 TeMe «ATOMBI XUMHUECKUX 3JIEMEHTOBY
13 KonTponbHast paboTa 1mo TeMe « ATOMBI XUMHUYECKUX JIEMEHTOB
Tewma 2. [IpocTtrie BemecTa (8 1)

14 [TpaxTuueckas [TpaBuna 1/6 mpu padote B Pabomamb ¢ 1abopaTopHbIM
pabota Nel. XUMHYecKoM KabuHete. [Tprembl 000pyI0BaHHEM U HarpeBaTeIbHBIMU
[Tpuemsl oOparteHus ¢ 1abopaTopHbIM MpuOOpaMu B COOTBETCTBUU C TIpaBUIaMHU
oOparieHus ¢ 000py/I0BaHNEM U HarpeBaTeNbHBIMH [T/0. Bbinoinsams MpOCTEHIIINE TPUEMBI
mabopaTOpPHBIM nmpudopamMu oOpareHus ¢ 1abopaTOpHEIM
00OpyIOBaHUEM U 000pyoBaHUEM: C TAOOPATOPHBIM
HarpeBaTeTbHBIMU [IITATUBOM, CO CITUPTOBKOM
npubopamu

15 [TpocTtrie BemecTsa [[lonoxenue metamwios B [ICXD ObvsicHAMb, 9TO TAKOS METAJLIIBI,




- METaJlJIbI JI. 1. MenneneeBa. BaxHeite [JIACTUYHOCTb, TEIUIONPOBOJHOCTD,
[IPOCTHIE BEIIECTBA - METAJLIbI: PIICKTPONPOBOAHOCTD. Onucvieamsp
PKeJIe30, alTTOMUHHUN, KaJbIHi, [M0JI0KEHHE 3JIEMCHTOB- METAJIJIOB B
MarHui, HaTpui, kaumid. O01ue [ICXD JI. 1. Menaencena.
(bu3HYECKrEe CBOWCTBA METAIIIOB. Knaccuguyuposams POCTHIC BEIECTBA
lemoncTpamuu. O6pasis Ha METaJUIBl 1 HEMETaJTbL.
METaJIJIOB. Xapaxmepuzosams o01HE GUNIECKUE
JlabopaTopHbIe ONbITHI. 6. CBOICTBa METAJUIOB. Ycmanasnueams
(O3HaKOMJICHHE C KOJUICKITHCH [IPUYUHHO-CJICJACTBEHHBIC CBSI3U MEXKY
METAILJIOB CTPOCHHEM aTOMa U XUMHUYECKOH CBS3BIO
B IIPOCTHIX BEIIECTBAX-METaJIaX.
CaMOCTOSTENBHO U3)YUamb CBONCTBA
METAJUIOB MPH COOJIOICHUH TIpaBuI T/0,
o(opMIIeHHE 0TUYETa, BKIIFOYAIOIIIETO
OTnMcaHue HAOJIOACHHUS, €TO PE3yIbTaTOB,
BBIBOJIOB. [/o1yuams XUMHUUYECKYIO
MH(OPMAIIKIO W3 PA3IMYHBIX HCTOYHUKOB
16 [IpocTbie [Tonoxxenue HemeramioB B I1C. ObvsicHAmMb, YTO TAKOS HEMETAILIEI,
BEIIeCTBA- Bakneiiime npocTsie BelecTBa- QIIOTPOIIHSI, ATUIOTPOITHBIE

HEMETAaJUIbI, UX
CpaBHEHHUE C
MeTalaMHu.
AJITTOTPOTIHS

docdopa, yriaepoaa. Momnekybl
BOJIOPO/Ia, KKCIIOPO/Ia, a30Ta,
rajoreHoB. OTHOCHUTEIIbHAS

HCMCTAJIJIBI, O6pa3OBaHHBIe aToMaMiu
KHCJIOpOJa, Boaopoaa, a3oTa, CEphI,

BUIOM3MEHEHUS, MU MOJU(DUKALINH.
Onucvleams TIOTOKEHUE DJIEMEHTOB-
HemetauioB B [ICXD JI. 1. Menaeneena.
Onpedensamob IPUHAIICKHOCTD
HEOPraHUYECKHUX BEIECTB K OJTHOMY U3

MosteKyIisipHas Macca. CriocOOHOCTh

M3YYCHHBIX KJIACCOB: MCTAJLJIBI




ATOMOB XMMHUYECKUX JIEMEHTOB K
00pa30BaHUIO HECKOJIBKHX

MPOCTBIX BEIIECTB — AJUIOTPOTIHSL.
AJITOTPOITHBIC MO (PHKAIINA
Kucinopona, pocdopa, onosa.
MeTanyeckrue 1 HEeMETaUINIeCKHe
CBOICTBA MTPOCTHIX BEUIECTB.
OTHOCUTEIBHOCTH ATOTO MOHSTHS.
Jemoncrpanuu. [loxydenue o30Ha.
O0pa3ibl 6e710ro U Ceporo oJIoBa,
Oenoro u kpacHoro ¢gocdopa.
JlabopaTopHbIe ONBITHI. 7.
O3HaKOMJICHUE C KOJUIEKIIHEH
HEMETAIIJIOB

HeMeTaJUIbL. JJoKkazbleams
OTHOCHUTEIILHOCTD JCJICHUSI IPOCTHIX
BEIIIECTB Ha METAJIbI U HEMETAJLIBI.
Yemanasnueames TpUIMHHO-
CJICJICTBEHHBIC CBSI3H MEKIY CTPOCHHEM
aTOMa M XUMHYECKOU CBSI3bIO B TIPOCTHIX
BelecTBax-HemeTamiax. Oo0vsacHsamo
MHOT000pa3ue MPOCTHIX BEIIECTB TAKKUM
(hakTOpOM, KaK ajIOTPOTIHSL.
CaMoCTOSATENBHO U3)yYamb CBONCTBA

HEMETAJJIOB ITPH COOJIOICHUH TTPABHI
/0.
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KomnuecTBo
BelllECTBA

[Tocrosinnas ABorazipo. KonuuectBo
BelecTBa. Monbs. MonsipHas macca.
KpatHbie e TMHUIBI U3MEPEHUS
KOJIMYECTBA BEIICCTBA — MHILINMOJIb
Y KUJI0- MOJIb, MHJUTUMOJISIPHAS
KWJIOMOJIIPHAsl MacChl BEIIECTBA.
PacdeTsl ¢ HCITOIB30BAHUEM OHSITHM
«KOJIMYECTBO BEILIECTBAY, «MOJISIpHAS
Maccay, «ITOCTOsTHHAsE ABOTapo».
Jlemoncrpauuu. Hexkotopbie MeTaist

1 HEMCTAJIJIIBI C KOJIMYECTBOM

ObvscHAMb, UTO TAKOE KOJIUYECTBO
BEIIIECTBA, MOJIb, TOCTOSTHHAs ABOTa/Ipo,
MOJIIpHAs Macca.

\Pewiamp 3a1a4y C UCIIOJIH30BaHUEM
TIOHATHI «KOJINYECTBO BEIIECTBAY,
«MOJISIPHAsT Maccay, «IOCTOSHHAS
ABoOraapo»




BerecTsa 1 MoJIb

18 Momnsipablii 00beM  [MOJISIpHBII 00beM ra3000pa3HbIX O6vscHamb, 4TO TAKOE MOJISIPHBIA 00beM
ra3o000pa3HbIX BeliecTB. PacueTs ¢ ra3oB, HOPMaJIbHbBIE YCIOBHSL.
BEIIIECTB MCIIOJIb30BaHUEM MTOHATUI \Pewiams 3a71a4u C UCTIOIH30BAHNEM
«KonnuecTBo BelecTBa», «MOJNApHas [TOHATUN «KOJINYECTBO BELIECTBAY,
Maccay, «MOJIIPHBIN 00bEM ra3oBy, |[«MOJIIPHAst Maccay», «MOJISIPHBIH 00beM
«IIOCTOSIHHAsE ABOTa/Ipo». ra3oB», «IIOCTOSIHHasE ABOTapo»
JlemoncTpauun. MosisipHblii 00beM
ra3000pa3HbIX BEIIECTB
19 Pemenue 3agau ¢ [Pacuersl ¢ UCMOAB30BAHUEM NOHATUM (Xapakmepu3o8amsb KOINYECTBEHHYIO
MCIIOJIb30BAHUEM  |[KKOJMYECTBO BEIIECTBAY, «MOJIIPHAS CTOPOHY XUMUYECKUX OOBEKTOB U
MOHSATHI Maccay, «MOJIIPHBIN 00bEM Ta3oB», [MPOLECCOB. Pewams 3a1a4n ¢
«(KOJIMYECTBO «IUCII0 ABOTaapO» MCIIOJIb30BAaHUEM MOHATUI «KOJIMYECTBO
BEIIIECTBAY, BEIIECTBAY, «MONAPHASL MACCAY,
«IOCTOSTHHAS «MOJIAPHBIIL 00beM 2a308», «KNOCMOAHHASA
ABOTaapO», lA6o2aopoy
«MOJISIpHAsi Maccay,
«MOJISIPHBIN 00beM
ra3oB»
20 O600611eHre U BrinonHeHe 3a1aHuii IO TeMe I lomyuams XUMUYECKYI0 HUH(POPMAIIHIO U3

cuctematuzanus  («IIpocTbie BemecTBa» [PA3TTUYHBIX UCTOYHUKOB.
3HAHHI 110 TeMe I Ipedcmasnsims WHPOPMAITHIO TIO TEME
«IIpocTtbie «IIpocThie BemecTBa» B BUI€ TaOIUII,




BCIICCTBa»

CXEM, OIIOPHOT'0 KOHCIIEKTa, B TOM YHCIIE
c npuMeHenueM cpenacts UKT

21 KonTposibHast pabota o Teme «IIpocThie BemecTBay
Tema 3. CoeMHEHHS] XUMUYECKHUX J1eMeHTOB (144)

22 Crenexn Crenens okucienusi. CpaBHEHUE O0bsCHAMb, UTO TAKOE CTEIIEHD
OKHCJICHHS. CTETNIEHN OKUCIICHUS U BAJICHTHOCTH. (OKUCJICHUS, BAJICHTHOCTh. Onpedensimo
Howmenkmarypa OnpeneneHne CTETICHN OKUCICHUS  |CTETICHHU OKUCIICHUS DJICMEHTOB B
OMHAPHBIX PJIEMEHTOB B OMHAPHBIX OMHApHBIX coenuHeHusx. Cocmasisamo
COCTMHEHUI coequaenusix. CocraBienue Gopmyin (popMyIibl OMHAPHBIX COCTUHEHUH HA

OMHAPHBIX COCTMHECHUM, 00N OCHOBE 0011Iero cioco0a UX Ha3BaHWM.
croco0 WX Ha3BaHMI. Cpaenueamsv BAJIGHTHOCTD U CTEIIEHB
buHapHbBIE COCTMHCHHUS METAIIJIOB M (OKUCJICHUS
HEMETAJIOB: OKCHJIBI, XJIOPHUJIBI,
cynbhuasl u np. CocTaBieHue
(dhopMys OMHAPHBIX COSTUHEHUM

23-24 |Oxcunbl. ['uapunsl, [buHapHble coeTMHEHUS HEMETAIUIOB: [(O0bACHAMb, 9TO TAKOE OKCUJIBI,

neTyque
BOJOPOJHBIC
COEIMHEHNS

OKCHU/IBI, JIETY4YHE€ BOJOPOIHBIC
COeIUHEHMS, MX COCTaB U Ha3BaHUS.
[IpencraBuTeny OKCHIOB: BOJA,
YTJIEKHUCIIBIN Ta3, HETallleHas U3BECTb.
[IpencraBuTeny JeTy4nx
BOJIOPOJHBIX COETMHEHHM:

XJIOPOBOAOPO U aAMMHAK.

ruapuabl. Onpeodenams NPUHAIEKHOCTD
HEOpPraHMYECKUX BEIIECTB K KJIaccy Mo
dbopmyne. Haxooums Bal€HTHOCTH U
CTETIEHU OKUCIICHUS 3JIEMEHTOB B
okcuaax. Onucvieams CBONCTBA
OT/IENBHBIX MPEJICTABUTENEeH OKCHJIOB,

THAPHUAOB U JICTYUUX BOOAOPOJHBIX




JemoncTpamuu. OOpasiisl OKCHJIOB.
JlabopaTopHbIe ONBITHI. 8.
(O3HAKOMJICHHE C KOJUICKIIUEH
okcua0B. 9. O3HaKOMJICHHE CO
cBoiicTtBaMu aMmmuaka. 10.
KadecTBeHHas peakius Ha
YTJIEKHCIIBIN Ta3

coenuHenuii. Cocmasnsims GOPMYIIBI 1
Ha3BaHUS OKCHUJIOB, TUPHJIOB.
[Iposooums HaOIIOICHUS CBOWCTB
BEILIECTB M MTPOMCXOSIIMX C HUMU
SIBJICHUH, C COOJIO/ICHUEM TpaBui 1/0;
oghopmasime OTUYET C ONUCAHUEM
PKCIIEPUMEHTA, €0 PEe3yJIbTaTOB U
BBIBOJIOB

25-26

OcHOBaHUS

OCHOBaHI/Iﬂ, HUX COCTaB U Ha3BaHHUA.
PacTBOpUMOCTb OCHOBaHMI B BOJIE.
[IpencraBuTeny meaouen:
CHJIPOKCUBI HATPUS, KaIus U
kanplus. [lonstue o0 uHAMKAaTOpax U
Ka4eCTBEHHBIX PEAKIIMSIX.
JlemoncTpanuu. OGpasisl
ocHOBaHuM. KucioTHO-111€710UHbIE
HMHIUKATOPbI 1 U3MCHCHUC UX
OKpacKH B LLEJIOYHOH Cpelie

ObvscHAMb, YTO TAKOE OCHOBAHMS,
111041, KAUeCTBECHHAsI PeaKIys,
uHIKarop. Kiaccuguyuposamo
OCHOBaHUS IO PACTBOPUMOCTH B BOJIE.
Onpedensamsb NPUHAIICKHOCTD
HEOPraHUYECKOTO BEIIEeCTBA K KIIACCy
ocHoBaHU# 10 popmyie. Haxooumuw
CTETICHH OKUCJICHUSI SJIEMEHTOB B
OCHOBAHUSAX. Xapaxkmepuzoeamu
CBOMCTBA OT/IENBHBIX MPEACTaBUTEIICH
ocHoBaHui. Cocmasnsims GOPMYIIbI U
Ha3BaHMs OCHOBaHWA. Mcnonv3oeams
TaOJIUIly pACTBOPUMOCTH JIJIsI
oTpeieNIeHUs] PACTBOPUMOCTH
OCHOBaHWU. Ycmanasnusamo
TEHETUYECKYIO CBSI3b MEKIY OKCHUIIOM H
OCHOBaHUEM M Ha000POT




27-28

Kucnorsl

KHCI0ThI, UX COCTaB ¥ Ha3BaHUS.
Knaccudukanus Kucior.
[IpencraBuTenu KUCIOT: cepHasd,
coJisiHasi, a3oTHad. [loHsaTHe 0 mIKane
KuciIoTHOCTH (11Kane pH).
3MeHeHne OKpacKu UHIUKATOPOB.
Jemonctpammu. OOpasibl KUCIOT.
KucnoTHO-11e10YHbIe HHAUKATOPHI U
M3MEHEHUE UX OKPACKU B
HEUTPAJIbHOM M KUCIIOTHOM cpejax.
'YHHUBEPCAIBHBINA UHIUKATOD U
M3MEHEHHE €r0 OKPAaCKH B Pa3IMYHbIX
cpenax. [kana pH.
JlaGopaTopHublie onbIThI. 11.
Omnpenenenue pH pacTBopoB
KHCJIOTBI, LIEJI0YU U BOJBI. 12.
Ornpenenenue pH numMoHHOTO 1
S10JIOYHOTO COKOB Ha cpes3e IJI0/I0B

O6vsicHAMb, YTO TAKOE KUCIIOTHI, KHCIIO
[POJICOePIKAIIIE KUCIIOTHI,
0CCKUCIIOPOAHBIC KUCIOThI, KUCIOTHAS
cpena, eNoYHas cpefia, HelTpabHas
cpena, mkana pH. Kraccugpuyuposameo
KHCJIOTHI TI0 OCHOBHOCTH ¥ COJICPYKAHHIO
Kuciopoaa. Onpedensamo
NPUHAIICKHOCTh HEOPTaHMYECKIX
BEIICCTB K KJIACCY KUCIIOT 10 (hopMmyIie.
[Haxooums CTENICHH OKUCIICHHUSI
HIIEMEHTOB B KUCIIOTaX. Onucviéams
CBOWCTBA OT/ICIBHBIX MIPEACTABUTEIICH
kucinoT. Cocmasnsams HOpMyYIbI U
Ha3BaHU KUCIIOT. Mcnoav3o6amy
TaOJIUIly pACTBOPUMOCTH JIJIsI
oTpeieNIeHUs] PACTBOPUMOCTH KHUCIOT.

I Iposooumb HaOMIOICHUSI CBONCTB
BEIIECTB U MPOUCXOSAIINX C HUMU
SIBJICHUH C COOIIOIeHUEM TIpaBuI 1/0;
0ghopMmsiMb OTUET C ONUCAHUEM
DKCIIEPUMEHTA, €T0 Pe3yIbTaTOB U
BBIBOJIOB. Mccredoeams cpefly pacTBopa
C TIOMOIIIBIO HHTUKATOPOB.
DKCTIIEpUMEHTAIBHO pa3iuyams KUCIOTHI

1 ICJI0OYN C ITIOMOIIIBIO MHAUKATOPOB




29-30 |Comu xak Conu KaK IPOU3BOAHBIC KUCIOT U (JObsICHAMb, UTO TAKOE COJIH.
MPOU3BO/IHBIE ocHoBaHui. VX coctaB u Ha3BaHus. |Onpedenams NPUHAICKHOCTD
KHCIIOT U PacTBOpHMOCTB coJieii B BOZIE. HEOPTaHUYECKUX BEUIECTB K KIaccy
OCHOBAaHMI [IpencraBuTenn coyeil: XJI0puI cotieli o dhopmyie. Haxooums cTrenieHU
HaTpus, KapOoHat u pocdat OKHCJIEHUS 2JIEMEHTOB B COJISIX.
KaJIbIUS. Onucviéams CBOWCTBA OTIEIBbHBIX
JlemoncTrpanuu. OOpasipl coneil.  mpencrasureneit coneit. Cocmagnamo
JlabopaTopHbIe onbITHI. 13. (hopMyIIbI ¥ Ha3BaHUS COJICH.
O3HaKOMIICHHE C KOJUIEKIIHUEH conell |Mcnonb306ams TabIUIy pPaCTBOPUMOCTH
IS OIIPEJICIICHUS PACTBOPUMOCTH COJICH.
I Iposooums HaOMIOICHUSI CBONCTB
BEIIECTB U MPOUCXOSAIIUX C HUMU
SIBJICHUH C COOJIFOICHUEM TIpaBUI T/0;
ogopmasims OTUET C ONIUCAaHUEM
PKCIIEPUMEHTA, €TO PE3YIbTATOB U
BBIBOJIOB
31 0O6061menne 3HanniKnaccuukanus cioxHbIX BemecTB |Kraccuguyuposams CloKHbIE

0 KJIaccupuKauu
CJIOJKHBIX BEILECTB

no coctaBy. CocraBienue Gopmyi u
Ha3BaHWUM OKCHJIOB, OCHOBAHHIA,
KHCJIOT U coyeli. Pemenne
PKCTICPUMEHTAJIBHBIX 3a7a49 Ha
[pacrio3HaBaHUE PacCTBOPOB KUCIIOT U
Hienoyen

HEOPraHUYECKUE BEIIECTBA 10 COCTABY HA
OKCH/JbI, OCHOBAaHHA, KMCJIOTHI U COJIH,
OCHOBAHUS, KUCJIOTBI U COJIU TIO
PACTBOPUMOCTHU B BOJAC; KUCJIOTHI I10
OCHOBHOCTH U COJIEP’KaHUIO KHCIIOpO/a,

C HCIOJIb30BAaHUEM PA3IUYHbIX (hopM
MpeICTaBICHU Kiaccu(uKanuu.

CpaeHueamb OKCHJbI, OCHOBaHNA,




KHUCJIOTBI M COJIU IO COCTaBY.
Onpedensmsb PUHAIICKHOCTD
HEOPraHUYECKHUX BEIIECTB K OJTHOMY U3
M3YYEHHBIX KJIACCOB COCAMHEHUH 110
dhopmyie. Haxooums BaJICHTHOCTH H
CTEIECHH OKHCJIEHUS DJIEMEHTOB B
BelecTBax. [lpeocmasnamo
nHdopmaruto 1mo teme «OCHOBHBIC
KJIACCHI HEOPTAHUYECKUX COSIUHEHUIN» B
BU/JIC TAOJIUII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJI€ C IPUMEHEHHEM
cpeacts UKT

32

AMop(dHbIE U
KpUCTAJITINYECKHE
BEIIECTBA

AMOpGHBIE ¥ KPUCTAJUTMIECKHE
BeliecTBa. MexXMOIEKyIIpHbIE
B3anMOIeCTBUS. THIIBI
KPUCTAITIMYECKUX PELIETOK.
3aBHCHUMOCTbH CBOWCTB BEILIIECTB OT
TUIOB KPUCTAJUINYECKUX PEIIETOK.
Jlemoncrpauuu. Monenn
KPUCTAJUIMYECKUX PELIETOK XJIOpHIa
HaTpus, alIMasa, OKCUaa
yriaepona(IV).

JIaGopaTopHblie onbITHI. 14.
O3HAaKOMJIEHHUE C KOJUIEKIIEN

BCIICCTB C pa3HbIM THUIIOM

Obvscuams, 4TO Takoe aMop(dHEIe,
KPUCTAJJIMYECKHE BEIIECTBA,
KpUCTAJIJINYECKasl pelieTKa.
Yemanaenueames pu4MHHO-
CJIEICTBEHHBIE CBS3H MEXKIY CTPOCHUEM
ATOMa, XMMHUYECKOM CBSI3bIO U TUIIOM
KPUCTAIJINYECKON PEIIEeTKH XUMUYECKUX
COCIMHEHUN. Xapaxmepuzoeamb
AQTOMHbBIE, MOJIEKYJISIPHbIE, HOHHBIE U
METAJNINYECKUE KPUCTATNINYECKUE
[PELLIETKH; CPEely pacTBOpPa C MOMOLIbIO
mikansl pH. Ilpusooums npumepsl

BEIICCTB C pa3HBIMU THUIIAMU




KPUCTAJUIMYECKOU PELIETKH.
Hsrorosienue Moueiei
KPUCTAJUTMYECKUX PELIECTOK

KPUCTAIIINYECKOM PEIIETKH.

[ Ipoooumb HaOMIOACHNS CBOWICTB
BEIIECTB M MPOUCXOISIINX C HUMHU
SIBICHHI C COOJIIO/ICHUEM TIpaBUII T/0;
0hopMIsimb OTYET C ONTUCAHUEM
PKCIIEPUMEHTA, €T0 PE3YJIBTATOB U
BEIBOJIOB. Cocmae/isimb Ha OCHOBE TEKCTa
Ta0JIUIIBI, B TOM YHCJIE C TPUMEHEHUEM
cpencts UKT

33

UucThle BEIECTBA U
cMmecH. MaccoBas u
00BbEMHAs 10U
KOMIIOHEHTOB B
cMecH

YucTble BEIIECTBA U CMECH.
[Ipumepsl KUIKUX, TBEPABIX U
ra3oo0pa3Hbix cMeceit. CBoiicTBa
YUCTBIX BEIIECTB U cMecen. Mx
coctaB. MaccoBas u 00beMHas 10111
KOMIIOHEHTa CMECH. PacdeTsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM
MOHSITHUS «TOJISI.

JIaGopaTopHble onbITHI. 15.
O3HakoMJIeHHE ¢ 00pa3LoM rOpHOM
MOPOIbI

ObvscHAMb, UTO TAKOE CMECH, MACCOBAs
7107151 pACTBOPEHHOT'O BEIIECTBA,
00BEMHAs JIOJISI BEIIECTBA B CMECH.

I Iposooums HaOMIOICHUSI CBONCTB
BEIIECTB U MPOUCXOSAIINX C HUMU
SIBJICHUH C COOIIOIEHNEM TTpaBuiI T/0;
0gopMsIMb OTUET C ONUCAHUEM
PKCIIEPUMEHTA, €T0 Pe3yIbTaTOB U
BBIBOJIOB. Pewams 3amaun ¢
MCITOJIb30BAHUEM TIOHSTHI «MaccoBast
TTOJISt DJIEMEHTA B BEILIECTBEY», «MaccoBas
TI0J1s1 PACTBOPEHHOTO BEIIECTBAY,
«0ObeMHas1 0715 Ta3000pa3HOTO
BEIIECTBAY
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PacueTsl,
CBSI3aHHBIE C
[MOHSATHEM «TOJISD»
O0001Eene U
CUCTCMaTH3aI[Us
BHAHWH 110 TEME
«Coequnenus
XUMHUYECKHUX
DJICMCHTOB

Pacuetsl o hopmynam coeTMHEHUN
M3YYEHHBIX KJIACCOB, CBS3aHHBIE C
KCIIOJIb30BAHUEM MOHSITHS «TOISI.
BrimmomHeHne 3agaHuii 10 TeEMe
«CoenuHeHns] XUMHYECKUX
DJIEMEHTOB»

\Pewiams 331291 C UCTIOIH30BAHUEM
MOHSITUN «MaccoBas A0JIs dJIEMEHTA B
BEIIECTBEY, «MACCOBas HOJISI
[PACTBOPEHHOTO BEILIECTBAY, «00bEeMHas
NOJIst Ta3000pa3HOTO BEIIECTBAY.

I Ipedcmasnsims THPOPMAITHIO IO TEME
«CoeIMHEHUST XUMHYIECKUX TIEMCHTOBY
B BUJIE TaOJIHII, CXEM, OTIOPHOTO
KOHCIICKTA, B TOM YHCJIC C TPUMECHCHUEM
cpeacts UKT
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KonTponbHas padota mo teme «CoeTMHEHUST XHMHYECKUX JIEMEHTOBY

Tema 4. Vsmenenus, nmpoucxopasiye ¢ BemecrBamu (14 q)
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dusznueckue
SIBIICHUSI.
Paznenenue cmeceit
[ Ipakmuueckas
paboma No2.
Habnooenus 3a
USMEHEeHUsMU,
NPOUCXOOAUUMU C
eopsawell ceevol, u
ux onucawnue
(Oomawnuti
bKCnepumenn)

[loHsTHE SABICHUN KaK M3MCHEHHH,
MPOUCXOSIINX C BEILIECTBOM.
SIBneHUs1, CBA3aHHBIE C U3MEHEHUEM
KPUCTAITNYECKOTO CTPOSHUS
BEI[ECTBA [PU TOCTOSIHHOM €TI0
cocTase, - (pU3nYecKue SIBICHUS.
Du3nyecKue SIBICHUS B XUMUH:
MUCTHILISIMS, KPUCTAITU3ALINSA,
BBITIAPUBAHUE U BO3TOHKA BEILIECTB,
(buIBETpOBaHUE U
[EHTPU(PYTUPOBAHUE.
lemoncTpanumn. [Ipumeps
(r3MYECKUX SIBICHUI: TUIABJICHHE
napaduHa; BO3TOHKA HOJa UITU
OeH30MHOM KUCIOTHL;, Tudpdy3us
TYLITUCTBIX BEIIECTB C rOpsIeit
ITaMITOYKH HaKaJIMBAHUS
\Habnrooenus 3a usmeHerHuimu,
NpOUCXO0AWUMU C 20psAujeli C8eUOll, U
ux onucanue

O0vsicHAMb, YTO TAKOS AUCTUILIALINS,
WM TICPETOHKA, KPUCTALTU3aIHS,
BBIIApUBaHKE, QUIHTPOBAHUE, BO3TOHKA,
W CyOJTMMAIIns, OTCTauBaHUE,
LHEeHTpUPYTHPOBAHNUE.

Yemanaenueams TpUYMHHO-
CJICJICTBEHHBIC CBSI3H MEKIY
(U3NYECKUMU CBOWCTBAMH BEIIECCTB U
CrIocoO0M pasjieNieHus cMecei
\Pabomamb ¢ 1a00paTOPHBIM
000pyI0BaHWEM U HArpEeBATEIbHBIMU
npuOOpaMu B COOTBETCTBHH C TIPABUIIAMHU
/0. Habniooams 3a CBOWCTBaMU BEIICCTB
U SIBIICHUSIMH, TIPOUCXOISIIIIAMHE C
BerecTBaMu. Onucul8anms SKCIICPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
[POJTHOTO) SI3BIKA U SI3BIKA XUMHH.
Cocmaensims BBIBOJL TIO PE3YJIbTaTaM
MMPOBEICHHOTO YKCIIEPUMEHTA
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XUMHUYECKUE
SIBJIEHUS. Y CIIOBUA
Y IPU3HAKU

SABIIeHMS, CBSI3aHHBIE C U3MEHEHUEM
COCTaBa BEUIECTBA, - XUMHYECKUE
peakuuu. [Ipu3Haky u ycinoBus

O0vsicHsAMb, 9TO TAKOE XUMHUYECKAs
[peaKius, peakiiuu ropeHus,
PK30TEPMHUECKUE PEAKIUH,

[IPOTEKAHMSI NPOTEKAHUS XUMUYECKUX PEAKIMH. [PHAOTEPMUYECKUE PEaKIIH.
XUMHAYECKUX Briienenue TeruioTs U CBETa - [Habnrooamv 1 onucbiéams TPU3HAKUA U
peakuui peakuuu ropenus. [lonsarue 06 3k30- yCIIOBUS TEUEHUS XUMUYECKUX PEAKIIUM,
U SHJOTEPMUYECKHUX PEAKIHIX. NenaTh BEIBOJIBI HA OCHOBAHUH aHAIIN3a
lemoncTpanun. [Ipumeps HAOJIFOICHUH 32 SKCIIEPUMEHTOM
XUMHAYECKUX SIBJICHUI: TOPEHHE
Maraus, pochopa; B3auMOJICHCTBHE
COJITHOW KHMCIJIOTBI C MPaMOpPOM HJIH
MEJIOM
38 [IpakTuueckas [Tpu3HaKy XUMHYECKUX peaKLuit \Pabomamb ¢ 1a00OpaTOPHBIM
padota Ne4. 000pYyJIOBaHUEM U HarpeBaTeIbHBIMU
[Tpu3Haku MpuOopamMu B COOTBETCTBUH C MIPABUIIAMHA
XUMHAYECKUX 1/6. Buvinoanamp IpocTelIne nprueMbl
peakuui oOparlieHus ¢ 1abopaTOpHBIM

obopynoBanuem. Habniooams 3a
CBOMCTBaAMU BEUICCTB U ABJICHUSIMU,
MPOUCXOISAIIMMU C BEIICCTBAMH.
Onucvieams XAMAIECKUI SKCIIEPUMEHT C
MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MK
[POJTHOTO) SI3BIKA U SI3bIKA XUMUH.
Cocmaensims BBIBOJIBI TIO PE3yJIbTaTaM

MPOBCACHHOT'O OKCIICPUMECHTA
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3aKOH COXpaHEHUs
Macchl BEIIECTB.
XumMuueckue
YpaBHEHHUS

3aKOH COXpaHEHUsI MaCChl BEIIECTB.
XUMHUYECKUE ypaBHEHUS. 3HAUEHUE
WHJICKCOB U KOO (OUITUEHTOB.
CocTaBieHue ypaBHEHUN
XUMHYECKUX pEeaKUi

Ob6vscHAmb, YTO TAKOE XUMUYECKOE
ypaBHEeHUE. Xapaxkmepu3oeams 3aKOH
COXPAHEHHUS MACChI BEIIECTB C TOUKHU
3peHusi aTOMHO-MOJIEKYISPHOTO YUEHHUSI.
Cocmaensams ypaBHEHUS] XUMHUYECKUX
[peaKuuii Ha OCHOBE 3aKOHA COXPaHEHUS
Macchl BeulecTB. Knaccuguyuposamo
XUMHUYECKHUE PEAKIUH 110 TETNIOBOMY

b dexTy

40-41

PacueTr! 110
XUMUYECKUM
YPaBHEHUSIM

PacyeTsl M0 XMMHYECKUM
ypaBHeHUsAM. Penienue 3agau Ha
HAXO0X/ICHHUE KOJIMYECTBA, MACChl TN
00beMa MPOAYKTa PEAKIINH 110
KOJIMYECTBY, Macce WIH 00beMy
MCXOJHOrO BeulecTBa. Pacuersl ¢
MCIIOJIb30BAHUEM TOHATUS «H0JISD,
KOT'/1a NCXOJTHOE BEILIECTBO JJaHO B
BUJIE PACTBOpA C 3a/IaHHON MacCOBOM
TOJIEN PaCTBOPEHHOIO BEUIECTBA HIIK
COJIEPKUT OIIPEACIEHHYIO JI0JII0

npuMecen

Xapaxmepuzo6ams KONMYECTBEHHYIO
CTOPOHY XMUMHUUYECKHUX MPOIIECCOB.

I Ipou3z600ums pacyeThl MO0 XUMHUUYECKUM
YPAaBHCHUAM HAa HAXOKACHUEC KOJINMYCCTBA,
Macchl WM 00beMa MPOAYKTa PEAKIIHH T10:
KOJIMYECTBY, Macce Wi 00beMy
MCXOJIHOTO BEILECTBA; C UCIIOJIb30BAHUEM
TMMOHATHUA «O0JIs», KOrga HCXO0JHOEC
BEILECTBO JIaHO B BUJIE pacTBOpA C
3aJJaHHOM MAaCCOBOM J0JIEH
[PACTBOPEHHOT'O BEIIECTBA WJIM COAEPIKUT
ONPEACICHHYIO JOJIIO TPUMECEi




42 [TpakTuyeckas [TpuroToBneHue pacTBOpa caxapa u | Buinonnsame IpoCTEHIINE TPUEMBI
pabota No5. oTpeziesieHue MacCcoBOil 10J1d ero B |00palieHus ¢ 1abopaTOpHbIM
[lpuroroBneHne  [pacTBOpe 000pyIOBaHUEM C COOJFOICHUEM MTPABHUIT
pacTBOpa caxapa u /6. Onucevieams FIKCIEPUMEHT C
oTpenienieHne MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
MacCOBOH JI0JIH €ro [POJTHOTO) SA3BIKA U S3bIKA XUMHUH.

B pacTBOpE Cocmasnsims BBIBOJIBI TIO PE3yJIbTaTaM
[IPOBEJICHHOT'O AKCIIEPUMEHTA. | omogumu
[pacTBOPBI C OMPEIEIIEHHON MacCOBOM
noJIel paCTBOPEHHOTO BEIIECTBA.
\Paccuumuléams MacCOBYIO JI0JIIO
ACTBOPEHHOTO BEIIECTBA

43 Peakuuu Peakuuu paznoxeHus. O0vscHAMb, UTO TAKOE PEAKIIUU
pasyoKeHusl. [TpencraBieHne 0 CKOPOCTH COETMHEHUS, KaTallu3aTopbl, (PepMEHTHI.
[Tonsitre o XUMHYECKUX PEaKIUiA. [Knaccugpuyuposams XuMUIECKUE
CKOpOCTH Karanuzatopsl. DepMEHTHI. [pEaKIUU 10 YUCIY U COCTaBY UCXOHBIX
XAMHYECKON Jemoncrpauuu. [lomyuenue BEIIECTB U MPOAYKTOB PEAKIUH.
peakuu u ruapokcuaa meau (1) u ero [Habniodamw 1 onucviéams PU3HAKU U
KaTaJn3aTopax pasyioKeHue MPHU HATPEBaHUU; YCIIOBUSI TEUCHUST XUMHUECKUX PEAKIINH,

pa3noXKeHHe MepMaHraHarta Kajus;
pa3ioXeHue MepoKcHIa BOJ0poa ¢
MOMOILBIO TMOKCHIA MapraHia 1
KaTasa3bl KapTo(hemns Uil MOPKOBH

Oesiamsb BBIBOJBI HA OCHOBAHWH aHAINA3a
HaOII0ICHUH 32 SKCIIEPUMEHTOM




MIPOTEKAHUS PEAKLUI MEXKIY
METaJIJIaMH U KHUCJIOTaMU, peaKHI/Iﬁ
BBITECHEHUSI OJIHUX METAJUIOB U3
[PACTBOPOB HX COJIEW IPYTUMH
MeTaJlJIaMHU.

JlemoncTpauuu. Bzaumoneiicteue
pa30aBIEHHBIX KUCIOT C METAJJIAMH.

JlabopatopHbie OonbITHL. 17. 3amenienne

44 Peakuuun Peakiuu coequHeHUs. ObvsicHsAMb, 9TO TAKOE PEaAKIIHH
COCTUHEHUSI. Karanutuueckue u COETMHEHUS, PEaKLIUU Pa3JI0KEHNUs,
[lenouku HEKAaTATUTHYECKUE PEaKIIHH, 00paTUMBbIE peaKkIiy, HeOOpaTHMbIe
Mepexo/10B oOpaTuMble 1 HEOOpaTUMbIE [peaKinu, KaTAIMTHYECKHE PeaKiuy,

peaxkuu. HEKATaJIUTUYECKUE PEAKIUH.
JemoncTpamuu. ['openue kpacHoro |Kraccuguyuposams XUMUYECKHE
dochopa u pacTBopeHHEe [PEaKIMH 110 YHCITY M COCTAaBY MCXOIHBIX
MOJIy4eHHOTO OKCH/IA B BOJIE, BEIIECTB U MPOJYKTOB PEAKIUH;
MCIIBITAaHUE PAacTBOPA MIOJYYEHHOM  [HANpaBJIEHUIO MPOTEKaHUS pPEaKLUu;
KHCIIOTHI HHJIUKATOPOM. y4acTHIO Katanuzatopa. Habnodams u
JlaGopaTopHublie onbITHI. 16. onucvleams NPU3HAKU U YCIIOBUS
OxucrneHue Meld B IUIAMEHU TEUCHUS] XUMUYECKHUX PEaKIHid, denamp
CIIMPTOBKH WJIM TOPEIIKU BBIBO/IBI

45 Peakuuu Peakuuu 3amemenus. Psin ObvscHAMb, UTO TAKOE PEeaKINH
3aMmeleHus. P [aKTMBHOCTH METAJLIOB, €T0 3aMelleHUs], psiJl AKTUBHOCTU METAJIJIOB.
AKTUBHOCTH MCIIONIb30BaHUE ISt [Knaccuguyuposams XuMu4ecKue
METaJIJIOB [POrHO3MPOBAHUS BO3MOXKHOCTHU [PEaKIMH TI0 YHCITY M COCTAaBY MCXOIHBIX

BEILIECTB M MTPOJTYKTOB PEAKIINH.
Hcnonv306ams SIESKTPOXUMUYCCKUH PSIJT
HaNpsDKEHUH (aKTUBHOCTH ) METAJIOB IS
OITPEICTICHUS] BO3MOYKHOCTH MPOTEKAHMUS
[peaknuii MeXy MeTaJuIaMU U BOJHBIMU
[pPaCTBOpAMU KHUCJIOT U COJICH.
Habnrooamwy 1 onucbiéams NPU3HAKUA U

YCIIOBHA TCUCHUA XUMHUYCCKUX peaKHHﬁ,




Meu B pactBope xsopuaa meau (II)
PKEJIe30M

Oenamo BbIBOAbI HA OCHOBAaHWHM aHAJIN3a
Ha6J'II-OI[eHI/II71 34 SKCIIEPUMEHTOM

peakuuii Ha
[IpUMeEpe CBOMCTB
Bojbl. IloHsiTHe 0
TUIPOJIN3E

BOJbBI. Peakuym coeqnHEHHS -
B3aMMO/ICHCTBUE BOJIBI C OKCHIAMHU
METaJJI0B U HEMETAJIOB. Y CIIOBHUE
B3aMMO/ICHCTBUS OKCHJIOB METAJJIOB
1 HEMeTaJuIoB ¢ Bojioi. ITonsaTue
«TUIPOKCHUIBIY. Peakimu 3amenieHus
— B3aMMO/ICHCTBHE BOJIBI C
MeTaiaMu. Peaknyu oOMeHa —
TUIPOIU3 BEILIECTB.

Jemoncrpanuu. B3anmopaeiictere

46 Peakiuu oomena  |Peakuuu oOmeHa. Peakuun O0vscHAMb, 9TO TAKOE PEaKIuu 0OMEHa,
HEUTpAJIU3aLUH. Y CIIOBUS [p€aKUUK HEUTPaIU3aLINH.
MPOTEKaHUs peakiiii oOMeHa B [Knaccuguyuposams XuMudeckue
[pacTBOpax J0 KOHIIA. [PEAKIIMU 10 YUCITY U COCTaBY UCXOIHBIX
JlemoncTpanuu. PactBopenue BEILECTB U MTPOIYKTOB PEAKIIMH.
runpokcuna meau (I1) B kucnorax;  |Mcnonvzoeams TabIuUIly pacTBOPUMOCTH
B3anmojeiicteue okcuaa menu (I1I) ¢ |nns onpeneneHuss BO3MOKHOCTH
CEPHOU KUCJIOTOM IPH HArPEBAHUU  [IPOTCKAHUS peaKiuii 0OMeHa.
Habarwoams u onucvléams NPU3HAKKA U
[YCJIOBHSI TEUCHHS] XUMHYECKUX PEaKIni,
Oenamw
47 Tunel XuMudeckux [Peakiius pa3iaoKeHus - MEKTPoiu3  (O0viacHAmMb, YTO TAKOE THIPOJIU3.

Xapaxmepuzosames XUMUYECKUE
CBOMCTBA BOJIbl, ONUCHIBAMb UX C
[MOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX
[peaKuuii




OKCHJIa KaJIbIMS C BOJION U
MCITBITAaHUE TIOJTYYEHHOT'O PacTBOpa
denondranennom. Bzanmonericteue
HaTpUsl C BOJOU

48 O0001EeHnEe 1 BrinosiHEHYE 3a1aHUI 110 TEME \Hcnoavzosams 3HAKOBOE
cucreMarusanus  «V3MeHeHus, IPOUCXOIALIHUE C MozeupoBaHue. [loryuams XUMUYECKYIO
3HAHUU I10 TEME BELECTBAMMY MH(GOPMALIUIO U3 PA3IMUHBIX
«3meHenus, VCTOYHUKOB. /Ipedcmasnsime
MPOUCXOAAIINE C uHpopMaLuio 1o Teme «M3mMeHneHus,
BEILECTBAMM [IPOUCXOSIINE C BEIIECTBAMU» B BUJE

TabJIUL], CXeM, OOPHOI'O KOHCIIEKTa, B
oM yucie ¢ npumeHenneM cpeacts MKT

49 KonTtponbHas pabota no teme «V3MeHeHHsI, TPOUCXOSIINE C BELIECTBAMI

Tema 5. PactBopenue. PactBopsl. CBOCTBa pacTBOPOB AEKTPOIUTOB (174)
50 PactBopeHue kak  [PacTBopeHue kak pU3UKO- Obvsacuams, 4TO TAKOE pacTBOP, THIPAT,

¢buznko-
XUMUYECKUN
[IporLiecC.
PacTBOpUMOCTS.
Turel pacTBOPOB

XUMHUYeCKH npouecc. [lonsatue o
ruapaTax U KpUCTaJIOTHApaTax.
PactBopumMocTs. Kpusbie
[PaCTBOPUMOCTH KaK MOJEIb
3aBHCUMOCTH PaCTBOPUMOCTHU
TBEPABIX BELECTB OT TEMIIEPATYPBHI.
HacplileHHble, HEHACHIILIEHHbIE U

KPUCTAJUIOTUAPAT, HACHIILEHHBIN
[PacTBOP, HEHACHIIICHHBIN pacTBOD,
MEPECHIILEHHBIN PACTBOP,
PacTBOPUMOCTh. Xapakmepusoeambo
[PACTBOPEHME C TOUKH 3pPEHHUSI ATOMHO-
MOJIEKYIJIAPHOTO yueHHus. Mcnonvszoeams

Ta0INITy PACTBOPUMOCTH JIJISI




MEepECHIIEHHBIE PACTBOPHI. 3HAUCHUE
[PacTBOPOB JJIs1 IPUPOABI U CEIILCKOTO
XO3SUCTBA

OIpeieNICHUs] PpAaCTBOPUMOCTH BEILIECTB B
BOJE

51 OnekTponuTrde-  |[[loHSITHE 00 AJIEKTPOTUTHICCKOM Xapakmepuzosamv IOHATUS
CKas JUCCOLMAlus [IUCCOLMALMU. DIEKTPOIUTHI U KQIEKTPOIIMTUYECKAS AUCCOLUALIH,
HEAJIEKTPOJIUTHI. MexaHu3m (AIIEKTPOJIUTBI», «HEAIEKTPOIUTHI
ITUCCOLIMAIIMY 3JIEKTPOJIUTOB C
Pa3IMYHBIM XapaKTepOM CBSI3H.
CTerneHp IEKTPOIUTHIECKON
muccouuanuu. CHUIbHbIE U c1a0ble
DIIEKTPOJIUTHI.
/lemoncTpanmumn. McnsiTaHue BenecTs
1 UX pacTBOPOB Ha
DIIEKTPONPOBOJIHOCTD
52 OcHOBHBIE OcHoBHble nonoxeHust TO/I. Xapaxkmepuzo6ambs TIOHITHUS «CTEIICHb
110JI0’KeHUs TeopuH [IOHHBIE ypaBHEHHs peaKLnil. ITACCOIMALIUN», «CUJIbHBIE
DIIEKTPO- Peakiin oOMeHa, uayIue 10 KOHIA. PIEKTPOJIUTBIY, «CIa0ble 3JIEKTPOIUTH,
ITUTUYECKON Knaccudukaiys HOHOB U UX KAaTUOHBD», AHUOHBI», «KUCIIOTHI,
ITUCCOLIMAIIUU cBoiicTBa. MoJieKyisipHble U HOHHBIE [(KOCHOBAHUS», «conu». Cocmasnamo

(T2[). NonubIE
YPABHEHUS PEaKIIni

YPaBHEHHSI PEaKIHH.
JleMoHcTpanuu. 3aBUCUMOCTb
HIIEKTPOIIPOBOTHOCTH YKCYCHOM
KHCJIOTBI OT KOHIICHTpalluu.
JIaGopaTopHblie onbITHI. 18.

ypaBHeHUs DJ[ KUCIOT, OCHOBAHMM U
cosiell. Mnntocmpuposams IpUMEPaMH
OCHOBHBIE MoJioxkeHust TO/1;
TEHETHYECKYIO B3AUMOCBSI3b MEXKIY
BelecTBaMu (ITPOCTOE BEIIECTBO —




B3anmMopericTBuE pacCTBOPOB XJIOpUIA
HATpUs U HUTpaTa cepedpa

OKCHJI - THAPOKCH] - CONb). Paziuuams
KOMITOHEHTHI JJOKa3aTeJIbCTB (TE3UCOB,
apryMEHTOB M (DOPMBI JJOKA3aTEIbCTBA).
Packpbléams CYIIHOCTD TOHSATHS
«uoHHbIE peakuuny. Cocmagnams
MOJIEKYJISIPHBIE, ITOJIHBIC U COKPAIICHHbIE
MOHHBIE YPABHEHUS PEAKIMM C y94aCTHEM
DIICKTPOJIMTOB.

53

oHHBIE peakunuu

HNonHble peaknun

Ymems oOpammarbcst ¢ 1a60paTopHEIM
000pyIOBaHUEM U HATrPEeBATEIbHBIMU
MpruOOpaMu B COOTBETCTBUU C MTPABUIIAMHU
1/0. Habniooams CBONCTBA AIEKTPOJIUTOB
W TIPOUCXOJISIINX C HUMH SIBJICHHM.
Habniooamw 1 onucvléams peakiuu ¢
YIaCTHEM DJIEKTPOJUTOB C TTIOMOIIIBIO
€CTECTBEHHOTO (PYCCKOTO WU POIHOTO)
SI3BIKA W SI3BIKA XUMUH. POpMYyauposamn
BBIBOJIBI 110 pe3ybTaTaM MPOBEIECHHOTO
DKCIIEPUMEHTA

54

KucnoThr:
KiaccupuKamms u
CBOIICTBa B CBETE
TOJ1

Kucnotsl, nx kiaaccuduxarusi.
JIrcconuarysi KUCIOT UM UX CBOMCTRA.
B3anmojielicTBHUE KUCIIOT C
MeTaUIaMH. DJIEKTPOXUMUYECKHUM
A HANPSDKEHUN METAJUIOB.
BzanMoeiicTBie KMCIOT C OKCHIaMH

Xapaxmepuzosamp 001IE XUMUYECKUE
CBOMCTBA KUCJIOT ¢ mo3umuii TO/I.
Cocmasnsims MONEKYISAPHBIC, TOTHBIE U
COKpAIICHHBIC HOHHBIC YPAaBHCHHS
peaKIuii ¢ yuacTueM KUCTIOT.

Habnrooams 1 onucvléams peakuu




MeTaJUIoB. B3anMoieiicTBHE KUCIOT ¢
OCHOBAHUSIMHU - PEAKIUS
HelTpanusauuu. Bzaumoneiicreue
KUCIOT ¢ coyiiMu. Mcronbp3o0Banne
Ta0JINLbI pACTBOPUMOCTH IS
XapaKTEPUCTUKU XUMUYECKUX
CBOMCTB KHCIIOT.

JlabopaTopHbIe onbITHI. 19.
[lomy4yeHue HepacTBOPUMOTrO
TUJIPOKCHUIA U B3AaUMOJICHCTBHE €T0 C
kucinoTamu. 20. Bzanmonericteue
KUCJIOT C OCHOBaHUAMU. 21.
IB3anmoielicTBHE KUCIOT C OKCHIIaMH
MeTaJuioB. 22. B3anMonelicTBue
KUCJIOT C MeTaJljIaMHu. 23.
BzaumojeiicTBrE KUCIOT C COJISIMU

C Y4acTHEeM KHUCJIOT C TOMOILBIO
€CTECTBEHHOTO (PYCCKOTO WJIH POIHOTO)
SI3BIKA U SI3bIKA XUMHUH. [Iposooums
OIIBITHI, ITOITBEPIKAAIONIIEC XUMUYCCKHEC
CBOICTBA KUCIIOT, C COOJTIOIEHUEM
mpaBui T/0
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OcHOBaHUS:
KiaccuuKanus u
CBOICTBA B CBETE
TO]]

OcHOBaHUsI, UX KJaccu(pHUKaIys.
Jlrcconuanys OCHOBaHUM U WX
cBoiicTBa B cBeTe TO/I.
IB3anmoielicTBHe OCHOBaHUIM C
coisamu. Mcronas3oBanue TaOIUIIBI
PACTBOPUMOCTH JJISl XapaKTEPUCTUKH
XHMUYECKHX CBOMCTB OCHOBAaHHI.
BsauMozaeiicTBUE 1IET0UEH C
OKCHUJIaMU HEMETAILJIOB.
JlabopaTopHbIe ONbITHI. 24.
B3anmopeiicTBHE MICI0YSH C
KUcIIoTaMu. 25. B3zaumoelicTaue
MIeJIouei ¢ OKCHIaMHA HEMETAIOB.
26. B3anMmogeiicTBHE IIETIOYEH C
consimu. 27. [lonydyeHnue u cBoiicTBa
HEpPacTBOPUMBIX OCHOBAHUI

Cocmasnsims MOJEKYISpHbIE, TIOJTHBIE
COKpallleHHbIE MOHHBIC YPaBHEHUS
[peaKIUi C y4aCTHUEM OCHOBAHHUM.
Habnrooamv 1 onuciéams Peakluu C
y4acTHEeM KHCJIOT C IIOMOILBIO
€CTECTBEHHOT'0 (PYCCKOTO MU POJHOTIO)
SI3bIKA U sI3bIKa XUMUH. [Iposodums
OTIBITHI, TOJITBEPKIAIONINE XUMHUYECKHE
CBOIICTBA OCHOBAHMIA, C COOIIOAEHUEM
npaBui 1/0
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OKCHUIBL:
KrnaccupuKanus u
CBOMCTBA

O060011IeH1E CBEAEHUH 00 OKCHIaX,
uX Ki1accu(UKaIMKU U CBOMCTBAX.
JIabopaTopHbIe ONBITHI. 28.
B3auMonelcTBHE OCHOBHEIX OKCHIOB
c kxucioramu. 29. BzanmoaeiicTBre
OCHOBHEBIX OKCHJIOB ¢ Bojoi. 30.
BzanMoeiicTBIe KMCIIOTHBIX

OKCHJIIOB C 11enoyamu. 31.

ObvsicHAamb, 9TO TaKOE
Hecosieo0pasyroliye, coneodpasyromme,
OCHOBHBIE, KHCIIOTHBIE OKCH/IBI.
Xapaxmepuzoeams 001IME XUMHUECKHUE
CBOMCTBA c0JIeOOPa3yIONINX OKCHIIOB
(KUCITOTHBIX ¥ OCHOBHBIX) C TMO3UIIUH
TOM. Cocmasnams MONEKyISpHBIE,
MOJIHBIE M COKpAIlIeHHbIE HOHHBIE




B3anMoeiCTBUE KUCIIOTHBIX
OKCHJOB C BOIOH

YPaBHEHUS PEAKLUN C yHaCTUEM
OKCUIOB. Habnrooams U onucwieamso
[PEaKIIUU C Y4acTHEM OKCHJIOB C
IMOMOIIIbIO €CTECTBEHHOTO (PYCCKOTO HIIH
[POJTHOTO) SI3BIKA U SI3bIKA XUMHH.

I Ip0600umMb OTMBITHI, TIOITBEPIKTAFOIITIE
XHMHYCCKHE CBOMCTBA OKCHUJIOB C
coOJTI0ICHUEM TTPaBHII T/0

o7

Couu:
Ki1accupuKanus u
CBOMCTBA B CBETE

TO/1

Comun, uX JIUCCOLMAIMs U CBOMCTBA B
ceere TO/I. BzaumoneiicTBue coleii ¢
MeTaJIaMH, 0COOEHHOCTH 3THUX
peakuui. Bzaumoeicteue comnei ¢
coisamu. VMcroas3oBanye TaOIUIIBI
[PAaCTBOPUMOCTH /ISl XapaKTEPUCTUKHI
XHUMHYISCKHX CBOMCTB COJICH.
JIaGopaTopHble ONBITHI. 32.
B3anmomeiicTBHE CONIEH ¢ KUCIIOTaMM.
BzaumojeiicTBue coieil ¢ meaoyaMH.
B3amMoieiicTBHE COJIEH C COISIMU.
B3anmonencTere pacTBOPOB COJIEH C
MeTajlaMK

PazyaTh MOHATHS «CPEIHUE COITNY,
«KHCIIbIE COJINY, OCHOBHBIE COJIH.
XapakTepu3oBaTh 001IMEe XUMUYECKHE
cBoicTBa coiel ¢ mo3uiui TO/I.
CocCTaBATh MOJIEKYJISIPHBIE, TIOJIHBIE 1
COKpAIIeHHbIE HOHHBIE YPABHEHUS
[PEAKLIHI C yHACTHUEM COJIECH.
Habmro1aTh U ONKCHIBATh PEAKIUU C
[Y4aCTHEM COJIEH C TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJHOTO)
SI3BIKA | SI3bIKa XUMHUH. [IpOBOIUTH
OTIBITHI, TIOJITBEPKIAIOIINE XUMHUYECKHE

CBOICTBa COJIE, C COOJIIOIEHNEM TIPABUIT
/0




58 [TpakTrueckast 'Y c1oBHS TEUEHHSI XUMUYECKHUX Ymems obpamarscs ¢ 1a00paTOpHBIM
padota Nob. peaxkuii Mex1y pacTBOpaMu 000pyIOBaHUEM U HAarpeBaTeIbHBIMU
YciioBUs TEUEHHS  PIIEKTPOJIMTOB /10 KOHIIA npuOopamMu B COOTBETCTBUH C IIPABUIIAMU
XUMHUYECKUX /6. Habatooames CBOWCTBA 3JIEKTPOJIUTOB
[PEAKLIUN MEXKITY Y IPOUCXOASALIMX C HUMH SIBJICHUM.
[pacTBOpamMu Habniooamw 1 onucvléams peakliuu ¢
PIIEKTPOJIUTOB J10 y4acTHUEM 3JIEKTPOJIUTOB C TOMOIIBIO
KOHIIa €CTECTBEHHOT'O (PYCCKOTO MU POJAHOTIO)

SI3pIKA U A3BbIKA XUMUHU. Dopmyauposamsp
BBIBO/JIBI [10 PE3yJIbTaTaM IMPOBEICHHOTO
PKCIIEPUMEHTA

59 ['enetnyeckas ['eHeTHYeCcKHUE PsIbl METAIIA U Xapakxmepuzosams NOHATHE
CBSI3b MEXKAY HemeTai1a. ['eHeTnueckas cBs3b (TEHETUUECKUN psia». Mnnocmpuposams.:
KJ1acCaMU MEXy KJIacCaMU HEOPraHWYECKUX  [a) IpUMepaMH OCHOBHBIE TOJI0XKEHUS
HEOPraHN4eCKUX BEILECTB T3/1; 0) reHeTHYEeCKyI0 B3aMOCBS3b
BELICCTB MEXy BelllecTBaMH (IIPOCTOE BEIIECTBO -

OKCH/T - TUIPOKCHUJL - COJIb).
Cocmasnsims MOJEKYISIpHBIC, TIOTHBIC U
COKpaHIeHHI)Ie HNOHHBIC ypaBHeHI/ISI
[pEaKIuii C y4acTHEM DIIEKTPOJIUTOB.
3anucvieams ypaBHEHHS PEAKITUH,
COOTBETCTBYIOIIUX MOCIEI0BATEILHOCTH
MpEeBpaIlCHU HEOPTaHUYECKUX BEIIECTB
[PA3TTUYHBIX KJIACCOB
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O0o001IcHNE U
CHCTEMAaTH3aIHs
BHAHMI 10 TeMe
«PacTBopenue.
PactBOpBI.
CBolicTBa
[PacTBOPOB
PIEKTPOJUTOBY

Pewienue 3anad, ynpaxxHeHUn u
TecToB 1o TeMe. [loaroroska
KOHTPOJIHLHOH padoTe

I Iposooums O1IeHKY COOCTBEHHBIX
NTOCTUKEHHUI B YCBOCHUU TEMBI.
\Koppexmupoeams CBOU 3HAHUS B
COOTBETCTBUHU C IJIAHUPYEMBIM
pe3yabTatoMm. [lonyuams u
npeocmasnsims XUMHUYECKYIO
WHGOPMAITHIO U3 PA3IMYHBIX UCTOYHUKOB
o Teme «PactBopenue. PacTBopsl.
CBoOIICTBa pacCTBOPOB JICKTPOIUTOB B
BUJIE TaOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJI€ C IPUMEHEHHEM
cpeacts UKT

61 KontponbHas padora o Teme «PactBopenue. PactBopbl. CBOICTBa pacTBOPOB AJIEKTPOTUTOBY

62 Knaccudpukanus  (OBP. Onpenencnue creneHei Obwsichsims, uto Takoe OBP,
XUMHYCCKHX OKHCIICHHS JUTSI DJIEMEHTOB, OKHCITUTEIh, BOCCTAHOBHTEb,
peakiuii. 00pa3yoIIMX BEIIECTBA Pa3HbIX OKHCJIEHHE, BOCCTAHOBJICHUE.
OKHUCITUTEIIEHO- KiaccoB. Peakninu noHHOTO 0OMeHa u|Knaccuguyuposams XUMUYECKHE
BoccTtaHoBuTenb  (OBP. Oxucnurens u [pEaKINHU 110 IPU3HAKY «A3MEHCHUE

HBIC pCAKIIUU

BOCCTAaHOBUTENb, OKUCIICHUE U
BoccTaHOBJIeHUE. CocTaBiIeHUE
ypaBHeHuii OBP meTronom
PIIEKTPOHHOTO OaaHca.
Jlemoncrpauuu. B3anmonencrsue

[IMUHKA C CEPOM, COJITHOM KHUCITOTOM,

CTETICHEH OKUCIICHHSI SJIEMEHTOBY.
Onpedensmb OKUCIUTETh U
BOCCTaHOBUTEIb, IPOLIECCHI OKUCICHHUS U
BOCCTAaHOBIICHHS. Mcnonv3oeams
3HAKOBOE MOJICTHPOBAHUE




xaopugom menu (II). 'openue
Maruusi. BzaumoielicTBue XJI0pHOU U
CEPOBOJOPOIHOM BOJIbI

63 CBolicTBa CBOICTBa IPOCTHIX BEIIECTB - Cocmasnams ypaBuenusi OBP,
M3y4EHHBIX KJIACCOBMETAJUIOB M HEMETAJUIOB, KHCJIOT M [MCIIOJIb3YSI METOJI 3JISKTPOHHOTO OaaHca.
BEILIECTB B cBeTe  |coJieid B cBeTe OBP Onpedensamb OKUCIUTETb U
OBP BOCCTaHOBUTEIb, IIPOLECCHI OKUCIICHUSA U

BOCCTAHOBJICHUS

64 [IpakTuyeckas CBolicTBa KUCJIOT, OCHOBaHMI, Ymemw obpamarbes ¢ 1a00paTOPHBIM
pabota Ne7. OKCHUJIOB U COJIeH 000py/IOBaHUEM M HarpeBaTeIbHBIMU
CBolicTBa KUCIIOT, npuOopamMu B COOTBETCTBUU C MIPABUIIAMHU
OCHOBaHUH, /6. Habnrooams CBOWCTBA AJICKTPOJIUTOB
OKCHJIOB U COJIeHl B Y IPOUCXOMSIINX C HUMU SIBJICHUH.
ceseTte OBP \Habniodamwv 1 onucvléams peakiiuu ¢

65 [TpakTrueckast Pemenue skcriepuMeHTaNIbHBIX y4acTHEM 3JIEKTPOJIUTOB C TOMOIIBIO
pabota Ne§. 3a1a4 €CTECTBEHHOT'O (PYCCKOT0 WM POIHOTO)
Pemenue SI3BIKA U SI3BIKA XUMUH.
HKCIIEPUMEHTANIbHBI Dopmynuposamb BHIBOJBI TIO
X 3a7a4 [pe3yJibTaTaM MpPOBEACHHOIO

DKCniepuMeHnTa Pacnosznasamo
HEKOTOpPbIE aHUOHBI U KATHOHBHI.
Habnrooams cBOMCTBA 3JIEKTPOJIUTOB U

MIPOUCXOAAIINX C HUMU SIBIICHUM.




66 O60061eHNE U Pemienue 3a1a4, ynpa>KxHeHUNA U Cocmasnams ypasaenust OBP, ucrons3ys
cUcTeMaTH3alus  (TeCTOB IO TeMe METO/1 JJIEKTPOHHOI0 OanaHca.
SHAHMI 110 TEME Onpeoensms OKUCIUTEID U
«OBP» BOCCTAHOBUTEIb, IPOLECCHI OKUCIICHUS U
BOCCTaHOBJEHUS. [Ipedcmasnsims
uHdopmaruto o teme «OBP» B Buzie
TabIIUI], CXeM, OITIOPHOT'O KOHCIIEKTA, B
roM yucie ¢ npumeHeHueM cpencts UKT
Tema 6. YueOHbIe 3kcKkypcun (2 1)
67 OJKCKypcus B My3€U: MHHEPAJIOTHIECKUE, KPAeBEeIUECKHE, XyI0KECTBEHHBIE; JabopaTopuun
(yueOHbIX 3aBEJICHUH, arpOXUMHUYECKUE, IKOJIIOTHYECKUE, CAHUTAPHO -
PIINIEMUOJIOTMUECKUE); allTEKU; IPOU3BOACTBEHHbBIE OOBEKTHI (XUMUYECKUE
3aBOJIbI, BOJIOOYMCTHBIE COOPYKEHHS U IpyTe MECTHbIE XMMUYECKHE
[TPOU3BOJICTBA)
68 [Tonsenenue uroroB. OOOOIIEHIE U CHCTEMATH3AINS 3HAHUN




TEMATHYECKOE INTAHUPOBAHHUE

9 kiacc

(24 B HEnemto, Bcero 68)

Homep
ypoka

Tema ypoka

OcHOBHOE coiepKaHue ypoKa

XapakTeprCcTHKa OCHOBHBIX BHJIOB
JeATeTbHOCTH 00yJaronuxcs (Ha ypoBHe
y4eOHBIX JICHCTBHIA)

Bgenenue. 0611_[215{ XApaKTCPUCTHKA XUMHUYCCKUX JICMCHTOB U XUMHUUCCKUX peaKHI/Iﬁ. HepnonnquKHﬁ

3akoH U [1ICXD JI.M.Menneneesa (10 1)

3akoH u [1C /1. U.
Meneneena B
CBETE YUCHHS O
CTPOECHHUH aTOMa

/1. U.Menneneena.
JlemoncTpanuu. Paznuunbie popMbl
rabsun [1C.

JlaGopaTopHble onbITHI. 1.
Mopenuposanue nocrpoenus [1C
JI. 1. MenneneeBa

1 XapakTepucTuKa XapakTepucTUKa 3JIEMEHTa 110 ero  Xapakmepuzoeams XUMUYECKUE
XAMWUYECKOTO nosnoxenuto B [ICXD J1. Y. DIIEMEHTHI 1—3-T0 IEPHOIOB 10 KX
DJIEeMEHTa Ha MenneneeBa. CBOMCTBa OKCHIOB, nonoxkeruto B IICXD 1. . Menaeneena.
OCHOBAaHHUU €0 KHCJIOT, OCHOBaHUI U COJIEN B CBETE |Apeymenmuposams CBOMCTBA OKCUIOB U
nonoxeHud B [IC  (TOJ] 1 okucineHus- BOCCTAHOBIIEHHUS. TUJIPOKCUOB METAINIOB U HEMETAIJIOB
/1. 1. Menneneesa Jlemoncrpauuu. Moaenu aTomoB [TOCPEICTBOM MOJIEKYJISIPHBIX, IOJHBIX U

pIieMeHTOB 1—3-T0 1mepro0B COKpaIICHHbIX HOHHBIX YPAaBHEHUI
[peakuui
2 Ilepuognueckuit  [[lepuognuecknii 3axoH u IICXD Paznuuams €CTECTBEHHYIO U

MCKYCCTBEHHYIO KJIaCCU(UKALINU.
Apeymenmuposams OTHECEHHE
[leproanueckoro 3akoHa K €CTECTBEHHON
kiaccupukanuu. Mooenuposamo
XUMHUYECKHE 3aKOHOMEPHOCTH C

BBIICIICHUCM CYIICCTBCHHBIX




XapaKTePUCTHK O0BEKTA U
MPECTaBJICHUEM HX B IIPOCTPAHCTBEHHO-
rpaduUecKoi Wi 3HAKOBO-
CHMBOJIMUYECKOU (hopme

Knaccupukanuss  [[loBTOpeHne OCHOBHBIX cBefeHH 0  |Knaccuguyuposams crnoxnble
XHUMHYECKHX KIacCH(PUKANT XUMHUYECKIX HEOpraHNYeCKHEe BEIIECTBA 110 COCTaBy Ha
COCI[I/IHGHI/If/'I BCIIICCTB. EI/IHapHI)IG COCANHCHUA. OKCHJbl, OCHOBAaHUs, KUCJIOTHI U COJIHN,
Oxcuapl. OcHOBaHMs. Kucmotsr. OCHOBaHHsI, KUCJIOTBI M COJIH IO
Conu [PaCTBOPUMOCTH B BOJI€; KUCIIOTEI I10
OCHOBHOCTH U COJICPYKaHUIO KHCIOPO/Ia,
C MCITOJIb30BAaHUEM PA3IIMYHBIX POpPM
NpeICTaBICHNS KITacCH(UKAIIH.
Omnpenensts 1Mo popmyie
MPUHAAIIEKHOCTh COeAMHEHUH K KIlaccy.
Cpaenusams OKCHUIIBI, OCHOBAHUS,
KHCJIOTBI M COJIU 110 COCTaBY
AmdortepHbIe [TonsiTHE O IEpEeXOHBIX 3eMeHTax. |(Q0vbACHAMb, UTO TaKoe aM(pOTEpHBIE
OKCHUJIBI U AmpoTtepHOCTb. ['eHeTHueckuii psin  coeaunenus. Habarooams u onucvieamo
THIPOKCHIBI MEPEXOAHOTO JIEMEHTA. [PEaKIIMK MEXTY BEIIECTBAMH C TIOMOIIBIO

JlaGopaTopHbIe ONBITHL.2.
[Tonyuenue ruapokcuaa UHKA U
MCCIICIOBAaHHE €r0 CBOMCTB

PyccKoro (pofHOro) sI3blKa U A3bIKa
XUMHUH. Xapakmepuzosambo
[IBOMCTBEHHBIN XapaKTEP CBONUCTB
aM(pOTEPHBIX OKCHJIOB ¥ TUAPOKCHUIIOB.
[Ipo600ums OMBITHI MO MOTYYCHHIO U

MOATBCPKACHUIO XUMHUYCCKUX CBOMWCTB




aM(pOTEPHBIX OKCHJIOB ¥ TUAPOKCHIIOB C
COOJTI0ICHHEM TIPaBHII T/0

Kaccudukanmst
XUMHYIECKHX
[peaKunii 1Mo
pa3IMIHBIM
OCHOBaHUSM

O0001IeHYE CBENEHUNA 0 XUMUYECKNAX
peakmsax. Knaccuduxanms
XMMHYECKHX PEaKIUi 10 Pa3InuHbIM
OCHOBAHHUSIM: COCTaBY U YUCITY
[pearnpyromux 1 00pa3yromuxcs
BEIIECTB, TEILIOBOMY 3 deKTy,
HaIpaBJICHNIO, U3MEHECHUIO CTETICHEH
OKHCIICHHS DJIEMEHTOB, 00pa3yroIuX
[pearupyroue BemecTsa, gase,
MCTIOJIB30BAHUIO KaTaIN3aTOPA.
JIaGopaTopHbIe ONBITHI. 3.
BaMeleHue KeIe30M MEIN B
pactBope cynbdara meau (1I)

ObvscHAMb, YTO TAKOE XUMUYECKast
[peaxiusi, peakiuy COCTMHEHUS, PeaKIIUU
pa3IoXKeHUs, peakliuu oOMeHa, peakiuu
3aMEIICHUS, PEaKIMi HeUTpaTH3aIliH,
HK30TEPMHUECKUE PEAKIIHH,
PHIOTEPMHUYECKUE PEAKIINH, OOpaTHMbIC
peakmuu, HeoOpatumbie peakuun, OBP,
TOMOTCHHBIC PEaKIuH, TeTEPOTCHHBIE
peaKuu, KaTAIMTHYECKHE PEaKIuu,
HEKATATUTHYECKUAEC PEAKITHH, TETUIOBOI

A (HEeKT XUMUYECKON PEeaKITHH.
Knaccuguyuposams XuMudeckue
[PEAKIIUU TI0 PA3TMYHBIM OCHOBAHUSIM.
Cocmasnsimes MOJIEKYJIPHBIE, TIOJTHBIE U
COKpaIlleHHbIC HOHHBIE YPaBHEHHUS
peakuuii. Onpedensims OKUCTUTENL U
BOCCTaHOBUTEJb, TPOLIECCHI OKUCIICHUS U
BOCCTaHOBJIEHUS. Habaooams n
onucvleams peaklui MeXy BeIeCTBAMU
C TIOMOIIIBIO PYCCKOTO (POAHOIO) SI3bIKA U

MI3bIKaA XUMHWU




TTonsTue o
CKOpPOCTH
XUMHYECKOM
[peaKuuu

[loHsiTHE O CKOPOCTH XUMHUUYECKOU
peakuuu. GakToOphl, BIKAIOIUE HA
CKOPOCTb XUMUYECKUX PEAKIUI.
JleMoHcTpanuu. 3aBUCUMOCTb
CKOPOCTH XMMHYECKON PEaKIU OT
[IPUPOJBI PEarupyOIINX BEILECTB.
3aBUCHUMOCTb CKOPOCTH XUMHUYECKOU
peaKuuy OT KOHLICHTPaluu
[pearupyroiux BeLecTB.
3aBMCUMOCTb CKOPOCTH XUMHUYECKOU
peakuu OT IO In
CONPUKOCHOBEHMSI pEarHpyOIINX
BEIIECTB ((«KUISALIUI CII0M»).
3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaKuu OT TeMIEepPaTyphl
[pearupyromux BeIEeCTB.
JlabopaTopHblie onbITHI. 4.
3aBHCUMOCTb CKOPOCTH XMMHUYECKON
[peaKuu OT IPUPOJIbI pearupyroumx
BELIECTB HAa IPUMEpE
B3aNMOJICHCTBHS KHCIIOT C
MeTalamy. 5. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEAKIH OT
KOHIIEHTPALMU pPEearupyroInx

BEIIECTB HA IPUMEPE

Ob6vsacHAmb, 4TO TAKOE CKOPOCTh
XUMHUYECKON peakuuu. ¥Ycmanasnueamo
[IPUYNHHO-CJIEICTBEHHBIE CBSI3U BIMSIHUS
HEKOTOPBIX (PaKTOPOB Ha CKOPOCTH
XUMUYECKHUX peakiuii. Habarodams n
onucvieamy peakliuy MEX]y BelleCTBaMU
C TIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U
S3bIKa XUMUU. [Ip0600UmMb OTIBITHI,
[10/ITBEP K IAIOLIUE 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEaKIMH OT
pa3ianyYHbIX (PaKTOPOB




B3aUMOCHCTBHUS IIMHKA C COJISTHOMN
KHCJIOTOM pa3IMYHON KOHLIEHTPALUH.
6. 3aBUCUMOCTb CKOPOCTH
XUMHYECKOW peaKIuy OT IJIOIIaan
CONPUKOCHOBEHUS Pearupyromnmx
BelecTB. 7. MonenupoBanue
«KMIIAIIETO CIIOS». 8. 3aBUCUMOCTh
CKOPOCTU XHUMHUYECKOU PEaKIuu OT
TEeMIIepaTyphl pearupyromnmx
BEILIECTB HA MIPUMEPE
B3aumozeiicTBus okeuna menu (1) ¢
[PacCTBOPOM CEPHOM KHUCIIOTHI
pa3IM4YHON TeMIIEepaTypsl

KaranuzaTopsl

Karanu3zaTopsl 1 KaTaius.
NHrnduropsl. AHTHOKCUAAHTBHI.
JlemoHcTpaumu. I'oMOreHHbIi 1
reTePOre€HHbIA KaTaJu3bl.
DepMEeHTaTUBHBINA KaTaju3.
WNuruduposanue.

JlaGopaTopHble onbITHI. 9.
Paznoxenue nmepokcuaa BOAOPOIA €
MmoMoIIbIo okcuaa Mapranna (IV) u
katanasbl. 10. OOHapyx)eHue
KaTajia3bl B HEKOTOPBIX MUIIEBBIX

npoaykrax. 11. Unrubuposanue

ObvscHAMb, 4TO TAKOE KaTaIU3aTop.
Habnrooams U onucvléams peakuu
MEK1y BEIIECTBAMU C TIOMOIIBIO
PYCCKOTO (POIAHOTO) SI3bIKA U SI3bIKA
xuMHIH. CaMOCTOSTETBEHO nPO80O0UmMb
OTIBITBI, TIOITBEPIKIAIOIINE BITASHIEC
KaTaIn3aTOpPOB Ha CKOPOCTh XUMUYECKON
[peaKIn




B3aMMOJIENCTBUS KUCJIIOT C
MEeTaJJIaMA U YPOTPOITMHOM

9 O6001EeHre n Ypok-yrpaxxHeHHE ¢ I Iposooums OLICHKY COOCTBEHHBIX
cHCTeMaTH3allus MCIIOJIb30BAHUEM CAMOCTOSITEIbHON  [TOCTHXKEHUM B YCBOCHUU TEMBI.
3HaHUH MO TeMe pPaboTHI MO BBHITTOJIHEHUIO Koppexmuposamp CBOY 3HaHUS B
«Brenenne. O01mas MpoBEPOYHBIX TECTOB, 33IaHUN U COOTBETCTBUU C TUIAHUPYEMBIM
XapaKTEePUCTUKA  [yIPaXKHEHUU pe3ynbTaToM. [loryuams XUMHUYECKYIO
XUMUYECKUX MH(pOpMaUU U3 Pa3IMYHBIX HCTOYHUKOB.
PIIEMEHTOB U I Ipeocmasnsimes nHPOPMAIUIO 110 TEME
XUMHUYECKHUX «O0111ast XapaKTepUCTUKAa XUMUYECKUX
[peaKIuii. SJIEMEHTOB M XUMHUUYECKUX PEAKLIUM.
[Tepuoanueckuii [lepuonnueckuii 3akon u [ICXD
3akoH u [ICXD J1. 1. MenneneeBa» B BHC TaOJIHII, CXEM,
/1. 1. MenneneeBa» OIIOPHOTO KOHCHEKTA, B TOM YHCIIE C

npuMeHeHneM cpeacts MKT

10 KonTponbHas padota no teme «Beenenue. OO01ast XxapakTepUCTUKa XMMHUECKUX 3JIEMEHTOB U

xuMuyeckux peakuuid. [lepmonnueckunii 3akon u [ICX3 JI.M.MenneneeBa»
XUMUYECKUE peaklliui B pacTBoOpax (8 u)

11 DnekTponuTraecka (I, DIeKTPOIUTHI U Ob6vscHAMb TIOHSATHS:

S TACCOLUALNS: HE3JIEKTPOJIUTHI. MeXaHu3m PIEKTPOJIUTUYECKAS TUCCOLIUALINS,

OCHOBHBIC
TTOJIOKCHUA

JIUCCOIMalli 3JICKTPOJIUTOB C
[PA3JIMYHBIM XapaKTCPOM CBA3U.

CreneHp AJIEKTPOIUTHUECKON

DJICKTPOJUTBI U HEBJICKTPOJIUTEI, CTCIICHD
JIMCCOIMallK, KaATUOHBI, aHWUOHEI,
CHJIBHEIE U CJTa0bIe OJICKTPOJIUTEI.




mucconuanu. CUIIbHbIE U ci1alble
RIIEKTPOIUTEL. OCHOBHBIE MOJI0XKEHUS
/1. loHHbIE ypaBHEHUS PEAKLIMM.
Peakiiun oOMeHa, naymue 10 KOHLA.
MoueKyJIApHbIE U MOHHBIE
YpaBHEHUsI peaKiuii

JlemoncTpauus. Mcneiranue
BEILIECTB U UX PaCTBOPOB Ha
PIIEKTPOIPOBOIHOCTD
JlaGopaTopHbIe ONbITHI. 12.
B3anMozeicTBre pacTBOPOB XJI0pUIA
HaTpUs M HUTpaTa cepedpa

Cocmaenams ypaBHenus ] kucnor,
COJIei, OCHOBAHU; MOJIEKYJISIPHBIE,
[MOJIHBIC U COKPAIICHHBIC NOHHBIE
ypaBHEHHsI peakluii C ydacTueM
PIEKTPONUTOB. Habnooams u
onucvleamy PeaKuu MEXy
HIIEKTPOIUTAMHU C TTIOMOIIBIO
€CTECTBEHHOT'O SI3bIKa U SI3bIKA XUMUU

12

XUMHUYECKUEe
CBOMCTBA KUCJIOT
KaK 3JIEKTPOJIUTOB

Kucnotel, ux kinaccudurarus.
Jlrccomuanys KUCJIOT U UX CBOMCTBA.
B3anmoeiicTBre KUCIOT C
MeTautaMH. DIEKTPOXUMHUUYECKHUI
PSIL HAIIPSKEHUN METaJIOB.
B3aumojeiicTBre KUCIOT C OKCHUIAMH
MeTaLUI0B. B3amMomelicTBIE KUCIIOT C
OCHOBAHUSIMU - PEAKIUS
HelTpann3anuu. Bzaumonernicreue
KHCIIOT ¢ consamMu. Mcnoap3oBaHue
TaOJIUIBI PACTBOPUMOCTH JIJISI
XapaKTEPUCTUKUA XUMUYECKUX

CBOWCTB KHCJIOT.

XapakTepru30BaTh 00LINE XUMUYECKHE
CBOICTBA KUCJIOT ¢ mo3unuii TO/I.
CocTaBIATh MOJIEKYJISIPHBIE, TIOJIHBIE U
COKpaIlleHHbIE NOHHBIE YPaBHEHUS
[PEAKIHI C yHaCTUEM KHCJIOT.
Halmro1aTh ¥ ONUCHIBATh PEAKIIUU

C y4acTHEM KHCIIOT C TTOMOIIIBIO
€CTECTBEHHOT'O (PYCCKOTO MITU POJHOTO)
SI3bIKA U s13bIKa XUMUH. [I[poBOIUTH
OTIBITHI, TOJTBEPKAAIOIINE XUMUUECKUE
CBOICTBA KUCIIOT, C COOJIIOIEHUEM
rpaBui /0




JlaGopaTopHble onbITHI. 13.
[Tony4yeHue HEPaCTBOPUMOTO
CUAPOKCH/IA U B3aUMOJCHCTBHUE €r0 C
kucioramu. 14. Bzaumoneictsue
KHCIIOT C OCHOBaHHUAMU. 15.
BzauMoneiicTBre KUCIOT ¢ OKCHIAMHU
MeTasioB. 16. B3auMogercTBue
KHCJIOT ¢ MeTaJtamu. 17.
B3anmoeiicTBIE KUCIOT C COJISIMHA

13

XMMHYECKHE
CBOMCTBaA
OCHOBaHUM KakK
PIEKTPOJIUTOB

OcHoOBaHUs, UX KJacCU(DUKAITHS.
Jlncconualyst OCHOBaHHUM M UX
cBolicTBa B cBeTe TO/I.
BzanmoaeiicTBIE OCHOBAHHUIA C
cosimu. Mlcronnb30BaHUE TaOIHITBI
[PACTBOPUMOCTH JIJISl XapaKTEPUCTUKHU
XMMHUYECKUX CBOMCTB OCHOBAHMH.
BianmoeiicTBre menodei ¢
OKCHJaMH HEMETAILIIOB.
JlaGopaTopHble onbIThHI. 18.
BiauMoneiicTBue 1Ien04ei ¢
Kucioramu. 19. BzanmopeicTeue
[IeJI0YCH C OKCHAAMH HEMETAJIOB.
20. BzaumopeiicTBre 11eyioueii ¢
consimu. 21. [lonydyenue u cBoiicTBa

HEPAaCTBOPUMBIX OCHOBAHUM

CoCTaBIIATh MOJIEKYJISIPHBIE, ITOJIHBIE
COKpALIICHHbIE HOHHBIE YPABHEHUS
[peaKLuii C y4aCTHEM OCHOBAaHUMU.
Habuto1aTh U oNuchIBaTh peakLuu ¢
Y4aCTHUEM KHUCIJIOT C ITIOMOIIBIO
€CTECTBEHHOTI'O (PyCCKOT0 MU POJHOIO)
SI3pIKa U sA3bIKa XUMHUH. [IpoBOAUTH
OTIBITHI, IOJTBEPKIAIOIINE XUMUUECKHE
CBOMCTBA OCHOBAHMIA, C COOJIFOACHUEM
rpaBul /0




14-15

XIMH4IecKre
CBOMCTBA COJIEH KaK
PIIEKTPOJIUTOB.
['uaponus coneit

Conu, uX JUCCOLMalMA U CBOICTBA B
ceeTe TO/l. BzaumopeiicTBue coieit
C MeTaIaMH, OCOOEHHOCTH dTHX
peakuuii. Bzaumoperncraue cosneit ¢
cossimu. Mlcrionib30BaHUE TaOIHIbI
[PACTBOPUMOCTH JIJISl XapaKTEPUCTUKH
XHUMHYICCKHUX CBOHCTB COJICH.
['uaponus coneit

JlaGopaTopHbIe ONBITHI. 22.
B3anmoaelicTBrE COIeH C
kuciioramu. 23. B3auMmoneicteue
COJIEH ¢ mienoyamMu. 24.
BzanmoaeiicTBHE COJICH C COISIMMU.
25. BzaumoeiicTBre pacTBOPOB
COJICii ¢ MeTaIaMHu

PazinyaTh NOHATHUS «CPEIHUE COIIU,
«KHCIIbIE COJINY, OCHOBHBIE COJIH.
XapakTepu3oBaTh 001IME XUMUYECKUE
CcBoiCTBA coiel ¢ mo3uiuii TO/I.
CocCTaBlIATh MOJIEKYJISIPHBIE, ITOJIHBIE U
COKpAIICHHbIE HOHHBIE YPABHEHUS
[PEAKLHI C yYaCTUEM COJICH.
Haburo1aTh U ONKCHIBATh pEaKLUU C
Y4aCTHEM COJIEH C TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO MU POJAHOTO)
sI3pIKa U A3bIKa XUMHUH. [IpoBOAUTH
OTIBITHI, TOJITBEPKIAIONINE XUMUYECKHE

CBOIMCTBa COJIEH, C COOJIIOIEHNEM TIPABUIT
T/0

16

IIpakTrueckas
pabota Nel.
Pemenue
HKCIIEPUMEHTAIbHBI
X 3a7a4 110 TeMe
«DIEKTPOJIUTHUECK
ast TUCCOLIMALUS»

Permenue IKCIICPUMCHTAIILHBIX 3aJ1a4
10 TCMEC <<9J'I€KTpOJ'II/ITI/I‘-I€CKa$I
TN CCOLIM AL

DKCIIEPUMEHTAIIBHO UCCe008aMb
CBOMCTBA KHCIIOT, OCHOBaHUM, COJICH, KaK
DIIEKTPOJIUTOB. Pewambo
PKCIIEPUMEHTAIBHBIC 33]Ia9H 110 TeMe
«(QIIEKTPOIUTUIECKAS TUCCOIHALIHS.
Obpawamuvcs ¢ 1TaOOPaTOPHBIM
000py/IOBaHUEM M HarpeBaTeIbHBIMU
MpUOOpaMH B COOTBETCTBUH C MPaBUIIAMH
1/0. Habntooamp 3a CBOMCTBAMHU KHCIIOT,

OCHOBaHMH, COJICH U SIBICHUSIMU,




[IPOUCXOAALIMMHU C HUMU. Onucviéams
XUMHAYECKHI SKCIICPUMEHT C IIOMOIIIBIO
[PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA
XUMUAU. DOPMYIUPOSANb BHIBOMBI.
Compyonuuams B mporiecce yaeOHOoro
B3aMMO/ICHCTBHS IPU PabOTE B IpyIIax

17 O06o6mIeHNe U Ypok-yripaxxHeHue ¢ I Ipo6ooums O1IEeHKY COOCTBEHHBIX
CHUCTeMAaTH3alMsl  [MCTIOJIb30BAHUEM CAMOCTOATEIBHONM |TOCTH)KEHUH B YCBOCHUH TEMBI.
BHAHMIA 110 TeM€  [PaOOTHI IO BBITIOJTHEHUIO Koppexmuposamb cBOU 3HaHUS B
«XHUMHUYECKHE [IPOBEPOYHBIX TECTOB, 3aJaHUI U COOTBETCTBUHU C IJIAHUPYEMBIM
[peaKIuu B YIpaKHEHUH pe3ysbraTtoM. [lonyuams XUMUYECKYIO
pacTBOpax» MHGOpPMaIIUU U3 PA3INYHBIX HICTOYHHUKOB.
I Ipedcmasnsimb UHGOPMAIIHIO IO TEME
«XMUMHUYECKHE PEAKIINH B paCTBOpPax» B
BHJI€ TaOJIHI], CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YKCJIE C TPUMEHEHUEM
cpeacts UKT
18 KonTponbHas pabota mo Teme « XMMHUYECKHE PEaKI[ii B PaCTBOPAX»
Hemeramnsl u ux coequnenus (29 )
19 OO6mas OO01as xapakTepucTUKa HeMeTaoB: |(J0bsACHAMb, YTO TAKOE HEMETAJLIBI,
xapakTtepuctuka  [monoxkenue B [ICXD 1. U. TaJIOTEHBI, AJTIOTPOITHBIE
HEMETAaJJIOB MeHieneeBa, 0COOEHHOCTH CTPOEHUS [BUIOM3MEHEHUS. Xapakmepu3zoeams

ATOMOB, DJICKTPOOTPHULATCIIBHOCTDH

XUMHNYECKHUEC 3JIEMCHTBI-HEMETAJIJIBI U




(30) kak Mepa «HEMETaUTHYHOCTHY,
psan 0. Kpucrammueckoe CTpoeHue
HEMETAJUIOB - TPOCTHIX BEIIECTB.
AsmoTponusi. Pu3ndecKue CBOMCTBa
HeMeTaJlJ10B. OTHOCUTEIBHOCTD
MOHATHI «METaJ» U «HEMETaIlI»

[POCTHIE BEIIECTBA-HEMETAILIIBI:
cTpoeHue, GU3nIeCKue CBOKMCTBA
HEMETAJIJIOB, CIOCOOHOCTH K aJNTOTPOITHH.
\Packpbieamb IPUYUHBI AJIOTPOTIHH.
\Haszvlieames COETMHEHUST HEMETAIIOB 110
bopmynaM u cocmaensimes HGOPMYIIBI IO
X Ha3BaHUAM. OO0bsCHAMb 3aBUCUMOCTD
CBOMCTB (MJIM MpeICKa3bIBaTh CBOMCTBA)
XAMHYECKHUX JIEMEHTOB-HEMETAIIJIOB OT
ux mosoxenus B [ICXD J1. U.
MenneneeBa. Yemanasnueamnb
[IPUYHMHHO-CJICACTBEHHBIC CBS3H MEXKTY
CTPOCHHUEM aTOMa, XMMHUYECKOU CBS3bIO,
TUTIOM KPUCTAJTUYECKON PEIIeTKN
HEMETAJIJIOB U MX COCAUHEHUI, UX
(bu3nyeckuMu CBONCTBaMHU. /Jokazvieamy
OTHOCUTEILHOCTh MOHATHH «METAID» U
CHEMETaILID»

20

Bonopon

/[BOVICTBEHHOE MOJI0KEHUE BOIOPOIA
B [ICX /1. . MenneneeBa. CtpoeHue
aToMa M MOJIEKYJIbl. PU3NUECKUE U
XMMHUYECKHE CBOICTBA BOJOPO/A, ETO
[OJIy4eHUE U IPUMEHEHHE.
JIaGopaTopHbie ONbITHI. 26.

[TonyyeHne u pacrio3HaBaHUE

Apeymenmuposams 000CHOBAHHOCTh
TBOMICTBEHHOT'O TIOJIOKEHUS BOJIOPO/IA B
[1C. Xapaxmepuzoeams CTpOCHHE,
(bu3nUecKre U XUMHUYECKUE CBOKCTBA,
MOJTyYeHre ¥ MPUMEHEHHE BOIOPO/Ia.
Ha3vleams cOeTMHEHUS BOJIOPOAA I10

hopmynam u cocmaensimes HOPMYITBI IO




BO/IOpO/Ia

MX Ha3BaHUSAM. YCMAHAGIUBAMD
[IPUYHMHHO-CJICACTBEHHBIC CBSI3H MEXKTY
CTPOCHUEM aTOMa, XMMUYECKOU CBS3bIO,
TUIIOM KPUCTAJUTMIECKOHN pelIeTKH
BOZOPOJA, ero (PU3NIECKUMH U
XUMHUYECKUMH CBOMCTBaMU. [Iposodumey,
HaOII00amb U ONUCHLIEAMb XUMUYECKHI
PKCIIEPUMEHT 10 MOIY4YCHHUIO,
COOMpaHUIO U PACIIO3HABAHUIO BOJOPOIA
c coOoIeHreM npaBuil 1/0. Buinoausmo
[pacdeThl 10 XUMUYECKUM PopMyJiaM U
YPaBHEHUSAM PEaKIUil, MPOTEKAIOIINX C
y4acTHEM BOJOPOJIa U €ro COeAMHEHUN

21

Oo6mas
XapaKTEPUCTHKA
PIIEMEHTOB VII A
TCpYHIIBIL. ['amoreHsl

OO011ast XapaKTepPUCTHKA FaJIOT€HOB:
CTpPOEHHE aTOMOB; IIPOCThIE
BELIECTBA U OCHOBHBIE COEAMHEHHUS
raJIOreHOB, UX cBOMcTBA. Kparkue
CBeJIeHUs 0 XJope, Opome, prope u
roje. [I[puMeHeHre rajJoreHoB U ux
COEMHEHUI B HAPOJTHOM XO3SMCTBE.
emoncTpanuu. OOpasiibl rajJoreHoB
— MPOCTBHIX BELECTB.
B3anMoeliCTBUE TAJIOTEHOB C
HaTpUEM, AIIOMUHNEM. BeiTecHEeHnE

XJIOpOM OpoMa MM HOJA U3

Xapaxkmepuzoeamb CTPOEHHUE,
(bu3nuecKkre U XUMHUYECKHE CBONCTBA,
MOJTy4YeHUE U IPUMEHEHHE TaJIOTeHOB C
MCTI0Ib30BAaHUEM PYCCKOTO (POHOTO)
SI3BIKA U 3bIKA XUMUH. Hazvigams
COCTMHEHUS TaJIOTCHOB M0 PopMyJie U
cocmagnsims GOPMYIBI TIO KX HA3BAHUIO.
Yemanasnueams TpudMHHO-
CJIEICTBEHHBIC CBSI3H MEXKIY CTPOSHUEM
aToMa, XUMHUYECKOHN CBA3bI0, TUIIOM
KPUCTAIITUIECKON PEIIETKY TaJIOTeHOB,

X (1)I/I3I/I‘-IeCKI/IMI/I 1 XUMHYECKUMH




[PacTBOPOB UX COJIEN

cBoiicTBamu. [Iposodums, Habarwoame N
onucvieams XUMAYECKUI IKCIIEPUMEHT

22  (CoenuHeHust OCHOBHBIC COCAMHCHNS TAIIOTCHOB: |11 nacri03HABAHMUIO FATOTEHU-HOHOB C
['aJIOT'CHOB [4JIOTCHOBOIOPOIBL, COJIHN cobmoieHueM rpaBmi 1/6. Boinoaname
1'aJIOTCHOBOTOPOJHBIX KHCIIOT. pacyeThl 0 XUMUYECKMM (OopMyJIaM U
ﬂeMOHCTpaP““' OOpasibl MPUPOMHEIX |vna penpsiM peakLmii, IPOTEKAIOLUX C
COCIMHCHUH XJIOpa. y4aCTHEM COEIMHEHMN TalOr€HOB
JIabopaTopHbIe ONbITHI. 27.
KauecTBeHHas peakuus Ha
raJIOr€HHI-HOHBI
23 [[IpakTtuueckas PerieHue 9KCIIEPUMEHTAIBHBIX 337144 [IKCIIEPUMEHTAILHO UCCLIe006anb
pa6ora Ne2. o Teme «IloArpyrma rajjoreHoB»  [CBOWCTBA HEMETAILIOB U UX COEIMHEHHIA.
Perenue Pewiams SKCIIEPUMEHTAIIBHBIE 3a1a4H 10
SKCIIEPMMEHTABHBI reme «[loArpymia rajoreHoBy.
X 337144 110 TeMe Obpawamuvcsa ¢ 1a00paTOPHBIM
«[Ioarpymnma 000py/I0BaHUEM M HarpeBaTeIbHbIMU
raJIOreHOBY puOOpaMH B COOTBETCTBHUH C MTPABUIIAMH

/6. Habnrooams 3a CBOMCTBaAMHU
raJIOreHOB, UX COCTUHEHHH U SABIECHUSMU,
MTPOUCXOIAIIIMME ¢ HUMU. Onucwvleams
XUMHYECKHUI SKCIIEPUMEHT C TIOMOIIIBIO
[PYCCKOTO (POIHOTO) SI3bIKA U SI3BIKA
XUMHUH. DOpMyIupo8ams BbIBOIBL.
Compyonuyams B TIpoliecce yaeOHOTo

B3aMMOJICHCTBHS ITPU pabOTE B rpymIax




24 X aJIbKOTEHBI. CtpoeHue aToMa U auIOTPOIIHS Xapakmepuzoeamuv CTPOCHHUE,
Kucnopon KICIIOPO/Ia; CBOICTBA U IPUMEHEHHE [QJIJIOTPOINIO, (PU3HUECKUE U XUMUYECKUE
€ro aJUIOTPOIHBIX MOAU(MUKAIIMA.  |CBOWMCTBA, IOJyYEHUE U IPUMECHCHHE
JIabopaTopHble ONbITHI. 28. QITOTPOITHBIX MOAM(UKAINI KUCIIOpoaa
[lonyuenue, coOupanue u C MCIIOJIb30BAaHUEM PYCCKOTO (POJIHOIO)
pacro3HaBaHKe KHCIOpoaa SI3pIKA U A3bIKA XUMHUH. Ycmanasnueams
IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY
CTpOCHHEM aTOMa, XUMHUYECKOH CBS3bIO,
TUTIOM KPHCTAJUTMYECKON PEIICTKH
KHUCIIOpPO/ia, €r0 (PU3NYECKUMU U
XUMHYCCKHUMH CBONCTBaMHU. Bbinoinsamo
[pacdeTsl 10 XUMUYECKUM (HopMyliaM U
YPaBHCHHSIM PEAKIIUH, MPOTECKAIOIINX C
ydacTueM Kucinopoza. /Ipoeooums,
HaOI00amb N ONUCHIBAMb XUMUYECKUN
PKCIIEPUMEHT 10 MOJTYYECHHUIO,
CcOOMpaHUIO M PACIIO3HABAHUIO
KHCII0po/ia ¢ coOII0IeHueM paBui 1/0
25 Cepa, ee CtpoeHue aToMa U ajuIOTPOIIHS Xapaxmepuzosams CTPOCHUE,
Guznveckue u Cepbl; CBOWCTBA U TIPUMEHEHHUE QITIOTPOIHIO, (PU3NYECKHE U XUMUYECKUE
XUMHUICCKHEC [POMOWYECKOM CepBhl. CBOWCTBA, MTOJIyYCHUE U TIPUMEHEHUE
CBOICTBa JlemoncTpauuu. B3aumoseiictere CEpBI C UCIIOJI30BAHUEM PYCCKOTO

Cepbl C METaJlJIaMH, BOJOPOJIOM U
KHCIIOPOJIOM.

JlaGopaTopHbie onbITHI. 29.

(pOHOTO) SI3bIKA U SI3BIKA XHUMHH.
Yemanaenueames pu4MHHO-

CJICACTBCHHBIC CBA3U MECXKAY CTPOCHUCM




['opeHue cepbl Ha BO3JIyX€E U B
KHCIIopoJie

ATOMa, XUMHYECKOM CBS3bI0, TUIIOM
KPUCTALIMIECKON PEHISTKH CEPhI, e
(hU3MUECKUMU U XUMUYECKUMU
CBOMCTBaMH. BvinoiHsams pacyeThl 1O
XUMHYECKUM (DOpMYyIIaM U ypaBHEHUSM
[peaKIni, MPOTEKAIOIINX C YIaCTHEM
cepkl. [Iposooums, nabwoams u
onucvleams XUMUYECKUH SKCIIEPUMEHT
110 TOPEHUIO CEPHI Ha BO3IyXE U B
KHCIIOPOJIE C COOII0ICHUEM TTpaBuI T/0
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CoeanHeHus cepbl

Oxcuppl cepsl (IV) u (VI); ux
MOJTy4eHHe, CBOMCTBA U IPUMEHEHNE

Xapakmepuzoeams coCTaB, pU3NIECKHE
1 XIMUYECKUE CBOWCTBA, MIOJIy4YCHUE U
[IPUMEHEHNE COCTMHEHUM CEPBI C
MCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO)
SI3BIKA U SI3BIKA XUMUU. Haszvieamo
COEMHEHUS cephl Mo popMyIie U
cocmagnams HOPMyYIIBI IO UX HA3BAHUIO.
Cocmaensaims MOJIEKYJIPHBIE U HOHHBIE
YpaBHEHHSI pEaKIIHii, XapaKTepPH3yIOIIHe
XMMUYECKHE CBOWCTBA COEIMHEHU CEepBl.
Onucvieams TIPOLIECCH OKNCICHHS-
BOCCTAHOBIICHUS, Onpedeims
OKHCITUTEh U BOCCTAHOBUTEINb U
cocmaenams NEKTPOHHBIN OanaHc.

Yemanasnueamo IIPUYUHHO-




CJICACTBCHHBIC CBA3HU MCIKAY XUMHYECKOM
CBSI3bI0, THIIOM KPUCTAJUIMYECKOM
[PELIETKU COCAUHEHUH CEPBI, UX
(U3NYECKUMU U XUMUYECKUMHU
CBOMCTBAMHU
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CepHast KucioTa.
[IpakTueckas
paboTta Ne3.
3ydyeHue CBOKCTB
CEPHOI KUCIIOTHI

CepHast KUCIIOTa KaK JIEKTPOJIUT U €€
COJIM, UX IIPUMEHEHUE B HAPOJITHOM
xo3siicTBe. CepHas KUCI0Ta Kak
okucauTens. [Ipon3BoncTso cepHon
KHCJIOTHI M €€ IPUMEHEHUE.
JlemoncTpanuu. O6pasibl IPUPOAHBIX
coenuHEeHHH cepbl. OOpasibl
BOKHEHIIUX JUIsI HAPOJIHOTO
X03sCTBA CyNb(haTOB.
B3anmopeicteue
KOHLICHTPUPOBAHHOM CEpHOM
KHCIOTHI ¢ Mebto. OOyriMBanue
KOHLICHTPUPOBAHHOM CEpHOU
KHCJIOTOM OPraHMYECKUX
coeauHeHuil. Paz6aBienue cepHoii
KHCITOThI

JIaGopaTopublie onbiThl. 30. CBoiicTBa
pa30aBiIeHHOMN CepHOi

Xapaxmepuzoeams cocTaB, GpU3NYECKHE
1 XMMUYECKHE CBOMCTBA CEPHOU KUCIIOTHI
C UCIIOJIb30BAaHUEM PYCCKOT0 (POAHOIO)
SI3BIKA U sI3bIKa XUMUU. Cocmasnsaimy
MOJIEKYJISIpHBIE M HOHHbIE YPAaBHEHUS
[pEaKIMi, XapaKTepU3YIOIINUX
XMMHUYECKHE CBOMCTBA COEIMHEHUH cephl
U CEpHOU KUCIIOTBI. Onucvieams
npou3600cmeo u 00JIaCTH MPUMEHEHHS
CEPHOU KUCJIOTHI B HAPOJHOM XO35MCTBE.
Boinoinsamy pacyeTbl 10 XUMUYECKUM
(hopmynaM U ypaBHEHHUSM PEAKIUH,
MPOTEKAIOIUX C YIaCTHEM CEPHOM
KUCJIOTHIL. [Iposodums, Habaooams
onuUCHI6amMb XUMUUECKUHN SIKCIIEPUMEHT,
XapaKTePU3YIOIINH XUMHUUECKUE
CBOWCTBA CEPHOM KUCIOTHI KaK
PIIEKTPOJIUTA, C COOJIO/IEHUEM TPABUIT

1/6. Pacnosnasams cynbdaT-moHBI
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OO0mas
XapaKTEPUCTUKA
pjieMeHTOB VA-
TCPYIIIBL. A30T U €r0
CBOMCTBa

CTpOGHI/Ie aToMa U MOJICKYJIbI a30Ta,
CBOICTBA a30Ta KakK IMpOCTOIO
BCIICCTBA

Xapaxmepuzosamsb CTPOCHHUE,
(bu3nuecKkre U XUMHUYECKHE CBONCTBA,
[IOJIy4YEHUE U IIPUMEHEHHUE a30Ta C
MCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMUH. Hazvieams
coeTUHEHUS a30Ta 1o popmyre u
cocmagnsims GOPMYJIbI 110 UX HA3BAHHUIO.
Yemanaenuseams npuurHHO-
CJICZICTBEHHBIE CBA3U MEXKIY CTPOCHUEM
aTOMa M MOJIEKYJIbl, BUJIOM XUMUYECKOI
CBSI3U, TUIIOM KPUCTAJNIMYECKOUN PEIIETKU
a30Ta U ero GU3NYECKUMU U
XMMHYECKUMH CBOMCTBAMU. Buinoinsame
[pacdeThl 0 XUMUYECKUM (HopMyliaM U
YPABHEHUSAM PEAKIH, MPOTEKAIOIINX C

y9aCTHEM a30Ta
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AMMHAK 1 €70
cBolicTBa. Coin
AMMOHUSI

IAMMUaK, CTPO€HHE, CBOWCTBA,
rojydyeHue u npuMmenenue. Conu
AMMOHHUSI, X CBOMCTBA U
[pUMEHEHHUE.

JIaGopaTopublie onbIThI. 31. M3yuenue
CBOMCTB aMMHaKa. 32.
Pacmo3HaBaHue coaeii aMMOHMS

Xapaxmepuzoeams cOCTaB, CTPOCHUE
MOJICKYJIbI, PU3NYECKHE U XUMHUYECKHE
CBOMCTBA, IIOJIy4CHUE U IPUMECHEHUE
aMMHaKa C UCIOJIb30BAaHHEM PYCCKOTO
(POTHOTO) SI3bIKA W SI3BIKA XUMUHU.
Ha3vleams coi aMMOHUS 110 popMyiamMm
U cocmagnams HOPMYIIBI IO UX
HA3BaHUSM. 3anucvléams MOJEKYISPHBIE
Y NIOHHBIC YPAaBHCHUS PEAKIUH,
XapaKTePU3YIOIINE XUMHUUECKHE
CBOMCTBAa aMMMAKa U COJIEH aMMOHHSI.
Cocmasnams ypasaenus OBP ¢
y9acTHEM aMMHaKa C ITOMOIIBIO
PIEKTPOHHOTO Oananca. Yemanasnusameo
[IPUYUHHO-CJICICTBEHHBIC CBSI3U MEXKTY
BUIAMH XUMUYECKUX CBS3EH, TUTIAMU
KPUCTANTNIECKUX PEIISTOK aMMHaKa
colieil aMMOHUS U X (PU3HUECKUMHU U
XUMHYECCKHUMH CBOHCTBaMHU. [Ipogooump,
HaO100ams U ONUCHI8AMb XUMUYECKUN
PKCIIEPUMEHT IT0 paclio3HaBaHUIO HOHOB
AMMOHHUS C COOTIOCHUEM MpaBui T/0.
BbinoiHsims pacyeThl 0 XUMHUYECKUM
(dhopMyIliaM U ypaBHEHUSIM PEaKIIHid,

MPOTCKAIUX C YHACTUEM aMMHUaKa
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[IpakTnueckas
pabota Ne4.,
Pemenue
SKCIIEPUMEHTAJIbHBI
X 3a/1a4 [10 TEME
«Ilonrpymnma azora»

Perenne OKCIICPUMCHTAJILHBIX 3aJ1a4
10 TEMEC «Hoz[rpynna a3oTa»

DKCIIEPUMEHTAIBHO UCCAC08AMb
CBOICTBAa HEMETAJJIOB U UX COCAMHEHUH.
[Pewiamp SKCTIEPUMEHTATBHBIC 33]]a9H1 T10
reme «[loarpymnmna azota». Obpawamuvcs
c 1abopaTOPHBIM 000PYIOBAaHHEM U
HarpeBaTeJIbHBIMU PUOOpPaMHu B
COOTBETCTBUHU C IPaBUIaAMH T/0.
\Habnrooams 3a CBOMCTBAMU COEAUHEHUI
Q30Ta U SBICHUSMU, IIPOUCXOISITUMU C
HUMU. Onucebléams XUMUYECKUN
PKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO
(pOHOTO) SI3bIKA U SI3bIKA XMMHH.
Dopmyauposams BIBOABI




31-32

OKcuabl a30Ta.
IA30THAsI KUCJIOTa
€€ IIPUMEHEHUE

Oxcupel azota (II) u(IV).

A30THasi KUCJIOTA, €€ CBOWCTBA U
[IpUMEHEHHE. A30THAsI KUCIIOTa KaK
OKHCIUTENb. HUTpaThl 1 HUTPUTHI,
pobiemMa ux colep>KaHus B
CEIbCKOXO035MCTBEHHON MTPOTYKLIUH.
A30THBIE y100pEeHUS.
/lemoncTpauuu. Bzaumopeiicteue
KOHILICHTPUPOBAHHOM a30THOU
KHCIIOTHI ¢ Meb10. OOpasibl
BaXHEUIIMX JJIs1 HAPOJIHOTO
X0351CTBa HUTPATOB.
JIaGopaTopubie ONBITHI. 33.
B3aumonencrteue
KOHIICHTPUPOBAHHOM a30THOU
KHCIIOTBI C MEJIbIO

34. CBoiicTBa pa30aBIICHHON a30THOM
KHCIIOTBI

Xapaxmepuzoeams cocTaB, GpU3NIECKHE
1 XMMUYECKHE CBOMCTBA, OJIYYEHHUE U
[IPUMEHEHHUE OKCHJIOB a30Ta C
MCIIOJIb30BAaHUEM PYCCKOTO (POIHOTO)
sI3pIKa U A3bIKa XUMuH. Cocmaegnamo
MOJIEKYJIIPHBIE 1 HOHHBIE YPAaBHEHHUS
[pEaKLUIi, XapaKTEPUIYIOLIHE
XUMHUYECKHE CBOMCTBA OKCUAOB a30Ta.
Yemanaenuseams npuaMHHO-
CJIEICTBEHHBIE CBSI3U MEKY BUJIOM
XUMHYECKOHN CBSI3U, TUIIOM
KPUCTAJUIMYECKOU PELIETKH OKCUI0B
a30Ta U UX PU3NYECKUMU U
XUMUYECKUMHU CBONCTBAMH.
Xapaxmepuzosams cocTas, pU3NUECKHE
1 XUMHUYECKUE CBONCTBA KaK
PIIEKTPOJINTA, IPUMEHEHUE a30THOMN
KHUCJIOTBI C UCIIOJIB30BAHNEM PYCCKOTO
(pOHOTO) SI3bIKA U SA3bIKa XUMUH.
3anucvieams MOJIEKYJISIPHBIE U HOHHBIE
YpaBHEHMsI peaKkluii, XapaKTepu3yrolue
XMMHYECKHE CBOICTBA a30THOM KUCIIOTBI

KaK 3JICKTPOJINTA
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Docdop.
CoenuHeHus
docdopa. [Tonstue
0 GpochopHBIX
y100peHusIxX

CtpoeHue aToMa ¥ aJulI0TpONuUs
dhocdopa, cBolicTBa 6e0T0 U
KpacHoTo (ocdopa, ux MpUMEHEHHE.
OCHOBHBIC COEIMHEHHUS: OKCHU]T
docdopa (V) u oprodochopHas
kuciora, pocdarel. DochopHbIe
YI0OpeHUSI.

JlemoncTpamuu. OOpas3ibl MPUPOIHBIX
coequueHni Pochopa. O6pasibl
BaKHEUIIIMX JUISI HAPOJIHOTO
xo3siicTBa Gocharos.
JIaGopaTopHbIe OnbITHI. 35.
PacnosznaBanue pocdaron

Xapaxmepuzoeams CTpOEHHE,
QIIOTPOIHIO, (PU3NUECKHE U XUMUYECKUE
CBOMCTBA, IIOJIy4CHUE U IPUMECHEHUE
(bocdopa ¢ UcIoIb30BaHUEM PYCCKOTO
(pOIHOTO) SI3BIKA U SI3bIKA XUMHH.
CaMOCTOSTENBHO OnuUCbI8aAmb CBONCTBA
okcuaa pocdopa (V) Kak KUCIOTHOTO
OKCHJIa U CBOMCTBA opTOohochopHOi
KUCIIOTHL. Maitocmpuposams 3T
CBOICTBa YpaBHEHUSIMU
COOTBETCTBYIOIIUX PEAKIIUH.

I Iposooumv, HabaOOAMb U ONUCLIBAMND
XUMHYCCKHIA IKCIIEPUMEHT C
cOOIOICHUEM TTpaBuII T/0.
\Pacnosnasamub pochaT-moHbI

I Ipoeooumv, HabIOOamMb U ONUCLIBAMD
XUMHYCCKHIA SKCITIEPUMEHT,
XapaKTEPU3YIOLUN CBONCTBA a30THON
KHCIIOTBI KaK OKHCITUTEIISI, C
co0JIr0/IeHHEM TIpaBUII T/0
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OO0mmas
XapaKTEPUCTUKA
hiiemeHToB IVA-
CPYIIIBL. YTIEPOT

CtpoeHue aToMa ¥ aJulI0TpONuUs
yTaepoja, CBOICTBa ero
MoauHUKAIMI U X IPUMECHCHHE.
lemoncTpanuu. [lornonienue yriem
[PACTBOPEHHBIX BELIECTB WM T'a30B.
BoccTaHnoBneHue MeIu U3 ee OKCcHja
YTJIEM.

JIaGopaTopubie onbIThI. 36. ['opeHue
YTJIs1 B KHCTIOPOJIE

Xapakmepuzoeams CTpOCHUE,
QIIOTPOITHIO, PU3UUECKHE U XUMUUYECKHE
CBOMCTBA, II0JIy4E€HUE U IIPUMECHEHUE
aMOp(HOTO yriiepoja 1 ero COpToB €
MCII0IB30BAHUEM PYCCKOTO (POIHOIO)
sI3bIKA U s13bIKa XUMuu. Cpasrusamo
CTpOCHHE U CBOICTBaA aiMa3a u rpadura.
Onucvieams OKACIUTEILHO-
BOCCTAaHOBUTEJIHHBIC CBOMCTBA YTJIEPO/A.
I Iposooumv, HabaOOaAMb U ONUCLIBAMND
XUMHYECKHIA SKCIIEPUMEHT C
cOOJTI0ICHUEM MTPaBHII T/0

35

OKkcuabl yriepoja

Oxcunst yraepoaa (I1) u (IV), ux
CBOMCTBA U IPUMEHEHUE.
JIaGopaTopHbie onbITHI. 37.
[lomyuenue, cobupanue u
pacrio3HaBaHMe YTJIEKUCIIOTo Trasa

Xapakmepuzoeams cocTaB, GU3NUECKUE U
XMMHAYECKHE CBOWCTBA, IMOyYCHUE U
NpUMEHEHHE OKCUJIOB yriiepoJa ¢
MICTIOIb30BAaHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKa XUMUH. Ycmanasiusames
PUYNHHO-CJICICTBEHHBIE CBS3H MEXKIY
BUAMU XUMHUYECKUX CBSA3EH, TUIIAMU
KPUCTAJUTMIECKUX PEIIETOK OKCHIOB
yriepoja, ux Gpu3n4ecKumMu u
XUMAYECKIMH CBOWCTBAMH, a TAKIKE
npumeHenneM. Cobrodams nipaBuia 1/0

ITPH MICIIOJIb3OBAHWU IIEYHOI'O OTOIIJICHUS.




Oxa3zvleams TIEPBYIO TOMOIIb IPU
OTpaBIICHUH YTapHBIM T'a30M.

[ Iposooumv, HabIOOaMb U ONUCLIBAND
XUMHAYECKHI YIKCTICPUMEHT C
coOJroIeHreM TIpaBuiI T/0

36

YTollbHasA KHCI0Ta
1 €€ COJIN

'YronbpHas kuciota. Cojid yrojabHOM
KHCJIOTBI: KAJIBLUT, COJIa, TOTALll, UX
3HAYEHUE B IPUPOJC U KUIHU
yesoBeka. JKecTkocTs BOJIBI U
CIIOCOOBI €€ yCTpaHEHUSI.
JlemoncTpanuu. O0pasibl IPUPOAHBIX
coequHeHn yraepoaa. O6pasib
BayKHEHIINX KapOOHATOB JIs
HapOJHOTO XO3siCTBa.
JIabopaTopHbie ONbITHI. 38.
[loydeHue yronpHON KUCIOTHI U
n3ydenue ee cBorcTB. 39. [lepexon
KapOOHATOB B ruipokapooHatsl. 40.
PasnoxxeHue ruipokapboHaTa HaTpuUs

Xapaxmepuzoeams coctaB, GU3NICCKHE
U XUMUYECKUE CBOWCTBA, TIOJTYyYCHHE U
NPUMEHEHHUE YTOJIBHOM KHCIIOTHI U €€
COJICH C UCITOJIb30BAHUEM PYCCKOTO
(pOHOTO) SI3bIKA U SI3bIKA XMMHH.
Unrtocmpuposams 3aBUCUMOCTb CBOMCTB
COJICH yroJbHOW KUCIIOTHI OT X COCTaBa.
O0vbscHAMb, UTO TAKOE KECTKOCTb BOKLI.
\Paznuyams BpEMEHHYIO U TTIOCTOSTHHYIO
PKECTKOCTb BOJIBL. [Ipednacams CIOCOOBI
yCTpaHEHHUs >KECTKOCTH BOJIBI.

I Iposooums, HabIOOAMb U ONUCLIBAMD
XUMHYECKHUI SKCIIEPUMEHT C
coOJr0IeHreM MpaBwI T/0.
\Pacnosnasamb KapOOHAT-UOHBI.
Bolnoinsams pacueThl 0 XUMUISCKUM
(dhopMyliaM U ypaBHEHUSIM PEaKIIHid,
MPOTEKAOIINX C YIACTUEM COCAMHCHHIA
yriepona
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Pemenue
PKCIIEPUMEH-
TaJbHBIX 3344 M0
reme «l[loarpymnna
yTJIepoa»

Pelienre sKkCiepUMEeHTAIbHBIX 337124
o teme «lloarpymnmna yriepona»

DKCIIEPUMEHTAIBHO UCCe008aMb
CBOMCTBA HEMETAJUIOB M UX COEIMHEHUH.
Pewiams SKCTIPUMEHTAIBHBIC 3a/1a41 110
reme «[loarpynna yriaeponar.
Obpawamuvcs ¢ 1a0OPaTOPHBIM
000pYyJIOBaHUEM U HarpeBaTeIbHbIMU
NprOOpaMu B COOTBETCTBHH C TIPABUIIAMHU
/0. Habnooams 3a cBOWiCTBaMU
COCIMHEHUH YIIEpO/IA U SIBICHUAMHU,
IPOMCXOAIINUMU C HUMHU. Onucvieams
XUMHAYECKHI SKCTIEPUMEHT C IIOMOIIBIO
[PYCCKOTro (POHOIO) s3bIKa U A3bIKA
xuMun. Qopmynupoams BIBOIBI.
Compyonuuams B ipoliecce y4eOHOro
B3aMMOJICHCTBHSI TP padoTe B rpymIax
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YTI1€BOIOPOBI

Heopranuueckue u opraHnuecKue
BEIIECTBA. Y TJIIEBOAOPOIbI. MeTaH,
STaH, IPOIaH KaK MpeielbHbIe
YTJIEBOJIOPOIbI. DTHIICH U alleTUIICH
Kak HempeaenbHble (HEHACHIIIICHHBIC)
yrieBogopoasl. ['openue
yriaeBogopoaoB. KauecTBeHHbIe
peaKHI/II/I Ha HereJIe.]'H)HI)Ie
coenHeHus. Peakius

EruIpUPOBAHUS.

Xapaxmepuzoeamb 0COOEHHOCTH COCTaBa
1 CBOMCTB OPTaHUYECKUX COCTUHEHUN.
\Paznuuams ipeieNbHbIE U HENIPEACIIbHBIC]
YTJIEBOAOPOIBI.

Ha3zvlieams v 3anucviéams GOPMYIbI
(MOJIEKYJISIPHBIE U CTPYKTYPHBIE)
BaXKHEHILIUX MTPEACTABUTENEH
YTJIEBOJIOPOIOB. [Ipedracame
PKCIIEPUMEHT 110 PACIO3HABAHUIO

COCTMHEHHUI HEMPEIeTLHOTO CTPOCHHUS.




/TemoHncTpaunu. Mozenn MOJIEKyJT
MeTaHa, 3TaHa, IporaHa, STUJICHA U
alieTrieHa. B3auMmoaeicTeue
PTUIICHA ¢ OPOMHOM BOJION M
[pPacTBOPOM IEpMaHTraHaTa KaJus

\Habooams 3a X0A0M XUMHUYECKOTO
PKCIIEPUMEHTA, OIMCHIBATh €0 M JICNIaTh
BBEIBOJIbI HA OCHOBE HAOIIOICHUH.
Dukcuposams Pe3yabTaThl
PKCIIEPUMEHTA C TIOMOIIIBIO PYCCKOTO
(POTHOTO) sI3bIKA, & TAKXKE C MTOMOIIIBIO
XUMHAYECKHX (GOPMYI U YpaBHEHUH
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Kucnopoaconep-
bKalle
OpraHUYeCKHE
COEeTUHEHUS

OTUJIOBBII CIIUPT, €ro MOIYYEHHE,
[IPUMEHEHNUE U PU3NOJIOTUYECKOE
nerictBue. TpexaTOMHBIN CIIUPT
rinuepud. KauecTBeHHas peakuus Ha
MHOI'0OAaTOMHBIE CHUPTHI. Y KCyCHas,
CTEapUHOBAs U OJIEMHOBAS KUCJIOTHI
— MPEICTaBUTENHN KJlacca
KapOOHOBBIX KUCIOT. Kupbl. MbLia.
JlemoncTpanuu. O0mye XMMHUUECKHE
CBOWCTBA KUCJIOT Ha PUMEPE
YKCYCHOH KucoThl. KauecTBeHHas
[peaxiys Ha MHOTOATOMHbIE CIIUPTHI

Xapakxmepuzoeams CIUPTHI KaK
KUCJIOPOACOAEPIKAIINE OPraHUYECKUE
coenuHeHus. Kraccuguyuposamo
CIIUPTHI ITIO0 AaTOMHOCTU. Ha3zvieamuw
[peICTaBUTENEH OJJHO- U TPEXaTOMHBIX
CIIUPTOB U 3anNUCbIBAMb UX POPMYJIBL.
\Xapaxmepuzoeams KUCIOTHI KaK
KHCIIOPOACOAEPKALINE OPTraHUYECKUE
coeuHeHus. Hazvieamsb NpeCTaBUTEIIECH
MpEIETbHBIX U HEMPEIETbHBIX
KapOOHOBBIX KUCIIOT U 3aNUCbl8ams UX
dbopmynsl. Xapakmepuzosams KUPHI KaKk
CJIO’KHBIC YPUPBI, @ MBITA—KaK COJIH

KapOOHOBBIX KHUCJIOT
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A30TCOJEpIKaIne

AMHUHOTpYIIa. AMUHOKHCIIOTHI.

Xapaxmepuzoeams aMUHBI KaK

OpraHu4ecKue AMHHO- YKCyCHasi KUCJIOTa. besiku  [cofeprkaliye aMUHOIpyIITy
COCIMHEHUS (mpoTenHsl), UX YHKIMU B )KUBBIX |[OpPraHMYECKUE COCTUHECHUS.
opranusmax. KauecTBeHHble peakuu | Xapakmepuzoeams aMAHOKUCIOTHI KaK
Ha OEJIKH. opranudeckue am(poTepHbIe COSTUHEHMS,
JlaGopaTopHbie onbITHI. 41. CITOCOOHBIE K PEAKITUSIM
KauecTBeHHbIE peakuy Ha OeNTKH noJuKOHAeHcauuu. Onucviéams TpU
CTPYKTYpbI O€JIKOB U UX OHMOJIOTHYECKYIO
poiib. Pacnoznaéams 6€1KU ¢ IOMOIIbIO
[IBETHBIX PEeaKLUi
41 KpeMHuii CtpoeHne aToMa KpeMHHUS; \Xapaxmepuzosamsb CTPOCHHUE aTOMOB U

KPUCTAJNINYECKUI KPEMHUH, €T0
CBOMCTBA U IPUMEHEHUE

KPHCTAJJIOB, (PU3NYECKHUE U XUMUYECKHE
CBOMCTBA, IIOJIy4CHUE U IPUMEHEHUE
KPEMHMUS C UCIIOJIB30BAHUEM PYCCKOTO
(pOHOTO) SI3bIKA U SA3bIKa XUMUH.
Yemanaenueames Tpu4MHHO-
CJIEICTBEHHBIE CBS3H MEXKIY CTPOCHHEM
aTOMa, BUAOM XMMHUYECKOH CBSI3U, TUIIOM
KPUCTAIJINYECKON PEIeTKH KPEMHHUS, €T0
(U3NYECKUMU 1 XUMUYECKHUMHU
CBOMCTBAMH. Bblnoaxsams pacdyeTsl 110
XUMHUYECKHM (hOpMyJIaM U ypaBHEHUSIM
[peaKuuii, MpOTEeKAIOIINX C y4acTHEM

KPCMHUS U CTO COEIMHEHUI




BO3/1yXa, KaK CIIOCO0 MOIy4eHUs
KICIIOpO/ia, a30Ta, aproHa.
[Tonyuenue pochopa, kpeMHUs,
raloreHoB. DJIEKTPOJIN3 PACTBOPOB.
lemoncTpanun. Komnekius
«IIpupoiHbIE COETMHEHUS

HCMCTAJIJIOBY. BI/L[[eO(I)paFMCHTBI u

42 Coenunenus Oxcuabl kpemuus (IV), ero Xapaxmepuzosamsb coctas, pu3nvecKue
KpEeMHUS [IPUPOJHBIC PA3HOBUIHOCTH. 1 XUMHUYECKUE CBOICTBA, MOIy4YE€HUE U
Cunukatbl. 3Ha4eHUE COSAMHEHUH  [MPUMEHEHUE COeTMHEHUN KPEMHUS C
KPEMHHUS B )KMBOH U HEXXUBOU MICII0JIb30BAaHUEM PYCCKOTO (POIHOIO)
[IpUpOJIE. SI3BIKA U SI3BIKA XMMUU.
JlemoncTpauuu. O6pasib! npupoansixX (CpasHueams TMOKCUIIBI YIIIEPOAA U
COETMHEHUI KPEMHUS. KpeMHUs. Onucvléams BaKHEHIINE TUIIBI
JIaGopaTopHbie ONBITHI. 42. PUPOIHBIX COCAMHEHUN KPEMHUS KaK
[lomyueHne KpEMHEBOM KUCIOTBI U [OCHOBHOTO 3JIEMEHTA JTUTOC(HEPHI.
M3yueHHEe ee CBOMCTB \Pacno3nasams CUIINKAT-UOHBI
43 CunukatHas [loHsATHE O CUIMKATHOM Xapaxmepuzoeams OCHOBHbIE
[IPOMBIIIIIEHHOCTh  [IPOMBILUIEHHOCTH. CTEKIIO, LIEMEHT, [CUJIMKATHBIE IPOU3BOJICTBA. Packpvieamy
KepaMHUKa. 3HaYeHHE CUJIMKATHBIX MaTepHajoB B
JlemoncTpauun. OOpasis! cTeKa, HayKe, SHEpPreTUKe, MEIUIIMHE U IPYTUX
KepaMHKH, [IEMEHTa o0macTsax
44 [TonyueHnue Hemeranisl B mpupoze. Onucvléams HaX0XJI€HUE HEMETAJIOB B
HEMETaJJIOB @DpakiMOHHAs EPEeroHKa KUAKOro  [Ipupojae. Xapakmepuzosamo

(hpaKIMOHHYIO MIEPETOHKY >KHUJIKOTO
BO3/yXa, KAK COBOKYITHOCTb IIPOILIECCOB.
Apeymenmupoeams OTHECEHUE AKTHBHBIX
HEMETAJIJIOB K OKHCIIUTEIBHO —
BOCCTAHOBUTEJIBHBIM IIPOLIECCAM




cinaiinbl «DpakIMOHHAS IEPErOHKa
PKUIKOTO Bo3tyxay, «[lomydenue
BOZOPO/A, KUCIIOPOAA U TaJOrC€HOB
RIIEKTPOIUTUYECKUM CIIOCOOOM»

45 [loyyenue [lonyyeHue cepHOU KUCIOTHL: ChIpbe, [Xapakmepuzosams XUMU3M, ChIPbE,
BaXHEHILINX XMMH3M, TEXHOJIOTUYECKAs CXeMa,  [alapaTypy, Hay4yHble IPUHLMIIBI U
XMMHUYECKHX METO KMITSLIETo €105, IPUHLUIBl  [IPOIYKIMIO TPOU3BOICTBA CEPHOM
COCITMHEHU N TEII000MEHa, IIPOTUBOTOKA H KuciaoTbl. Cpasnueams NPOU3BOJCTBO
HEMETaJJIOB LUPKYIIALNY. CEpHON KHUCIIOTHl C IPOU3BOJICTBOM

[Ipon3BOICTBO aMMHaKa: ChIPbE, aMMUaKa
XUMU3M. TexHomoruyeckas cxema
/lemoncTpauuu. Mozenu anmapaToB
U1 TPOU3BOJICTBA CEPHOM KUCIIOTHI.
Monens KOJIOHHEI 11 CHHTE3a
aMMHaka. BuneodparmMeHTs 1
cnanapl «I[Ipon3BOICTBO aMMUaKa»
46 O6o001IeHue 1Mo Ypok-yrpaxxHeHue ¢ I Iposooums O1IEeHKY COOCTBEHHBIX

reme «HemeTamnabl

MCII0JIb30BAaHUEM CaMOCTOSITEIbHOM
[PaObOTHI TIO BBHITTOTHEHHUIO
[MPOBEPOYHBIX TECTOB, 3aJaHUN U
YIIpaKHEHU N

ITOCTH>)KEHHUI B YCBOCHUH TEMBI.
[Koppexmuposamb cBOY 3HaHUS B
COOTBETCTBUU C TUIAHUPYEMBIM
pe3ynbraTtoM. [lonyuams XUMUYECKYIO

I Ipeocmasnsims THPOPMAITUIO TIO TEME
«Hemerayuibi» B BUjie TaONHUII, CXEM,

I/IH(l)OpMaI_II/II/I U3 pas3JIMYHbIX HCTOYHHUKOB.




OTIOPHOTO KOHCIIEKTa, B TOM YHCIIE C
npuMmeHenuem cpencts UKT

47 KoHTposbHast pabota o teme «Hemetamsny
Meramibl u ux coenunenus (13 )

48 Oo6mas MeTaiiel B UCTOPUH YeioBeuecTBa  [(QOBACHAMb, 9TO TAKOE METAILIBI.
xapaktepuctuka  [[lonoxenue meramios B [ICXD Pasznuuams HOpMBI CYIIECTBOBAHUS
METaJUIOB. /1. 1. Menneneesa. Meraummueckass |METaJUIOB: 3JIEMEHTHI U IIPOCTHIE
duznyeckue KpUCTAIJIMYECKasl pelieTka u BelecTBa. Xapakmepuzosanb

CBOIICTBAa METAJLJIOB.
CrtaBbl

MEeTaJJINYeCKass XUMHYECKas! CBSA3b.
OO01mmue Gpu3nuecKre CBOMCTBA
MeTaioB. CIIIaBbl, KX CBOMCTBA U
3HAYCHUE.

JdemoncTpanuu. O6pasiisl CIJIaBOB

XAMHYECKHE 3JICMCHTBI-METAIIBI 110 UX
nonoxkenuto B I1C JI. 1. Mennaeneena.

[ Ipoeno3zuposams CBOMCTBA HE3HAKOMBIX
METaJIo0B Mo nooxenuro B IICXD.
Yemanasnueams nipuamHHO-
CJIEICTBEHHBIE CBSI3U MEXK]ly CTPOCHUEM
ATOMa, BHJIOM XHMHWYECKON CBSI3U, THIIOM
KPUCTAJUTMYECKOM pEelIeTKU METAJIIOB -
MPOCTHIX BEIICCTB M MX COSAMHEHUN




49-50

XUMHUYECKHUE
CBOMCTBAa METAJIOB

XHUMHUYECKHE CBOMCTBA METAJIIOB KaK
BOCCTAHOBUTEJIEH, a TAKIKE B CBETE
WX IIOJIOJKCHUS B
PIEKTPOXUMHYECKOM Py
HaIPSKEHUN METAJUIOB.
JlemoncTpanuu. Bzaumonencteue
METaJJIOB C HEMETAJIAMH.
JlabopaTopHbIe ONbITHI. 43.
BsaumoeiicTBre pacTBOPOB KUCIIOT U
coJIel ¢ MeTaJUIaMU

ObvsicHAMb, 9TO TAKOE PSAJT AKTUBHOCTH
MeTasuioB. [Ipumernsms ero s
XapaKTePUCTHKU XUMUYIECKUX CBOHCTB
MIPOCTHIX BEIICCTB-METAILIOB.

0606wamb CUCTEMY XUMHYECKHX
CcBOICTB MeTaiuioB. Cocmaensimo
MOJICKYJISIPHBIC YPABHCHHSI PEaKIni,
XapaKTePU3YIOIIUX XUMUYECKUE
CBOICTBAa METAJVIOB B CBETE YUCHHS 00
OKHCIIMTCIIbHO-BOCCTAHOBUTCILHBIX
Mpolieccax, a peakiuu ¢ y4acTUEM
PIICKTPOJIUTOB NPeoCcmasisims TaKxKe

1 B HIOHHOM Bue. Habnrodams u
onucvieams peakiiuyi MEX]y BeIIeCTBAMU
C TIOMOIIIBIO PYCCKOTO (POAHOIO) SI3bIKA U
s13b1Ka XUMUU. CaMOCTOSTEIHHO
1npPO60OUMb OTBITHI, TIOJITBEPKTAFOIITIE
XUMHUYECKHE CBOKMCTBA METAJIJIOB, C
coOIr0IeHreM paBuil T/0

51

Oo0was
XapaKTEPUCTHKA
yeMeHTOB [A

CPYIIIBL.
CoennHeHus

HICTOYHBIX

OO01mas XxapakTepUCTHKA IIETOYHBIX
MeTauioB. [llenounbie MeTasabl B
npupoe. CriocoObl UX MONTyYEHUSI.
Ctpoenue atomos. [llenounsie
METaJIJIbl — MPOCTHIC BEIIECTBA.

Baxaemme coeInHEHNS MeIOYHBIX

O0vscHAmMb STUMOJIOTHIO HAa3BaHUS
TPYIIIBI «IET0YHBIE METAILTBI.

/lasamb 0OIYIO XapaKTEPUCTUKY
MISJIOYHBIX METAJIJIOB 11O UX ITOJIOXKCHUIO
B [lepuoanueckoil cucreMe XUMHYECKUX
snemenToB JI. 1. Menaeneena.




METaJIJIOB METaJIJIOB — OKCUbl, THIPOKCUJIBI U (Xapakmepu3o06ams CTPOCHUE,
CoJU (XJIOpHUIbI, KapOOHATHI, dbu3znyecKkue 1 XuMUYeCKHe CBONCTBA
Cynb(aTbl, HUTPATHI), UX CBOWCTBA M [ICJIOYHBIX METAIUIOB. [Ipedckasviéamy
MPUMEHEHHE B HAPOJAHOM XO3AHCTBE. (PU3UYECKUE U XUMUYECKHE CBONCTBA
Kanuiineie yno0peHus. OKCHUJIOB U TMJIPOKCHJIOB ILET0YHBIX
JemoncTpanun. OOpasipl METOUYHBIX METAJIOB HA OCHOBE UX COCTaBa U
U 11€7I0YHO3EMENBHBIX METAJIOB. CTPOEHUS U NOOMEepIHcOams IPOrHO3bI
B3aumoaelicTBue HATPUs, IUTHSA € [yPaBHEHUSIMU COOTBETCTBYIOLIUX
Boj0M. B3anumopeiictBue Hatpusi ¢ peakuuid. //lpogooums pacyeTsl 1O
KHCIIOPOJOM XUMHUYECKUM (POpMYyJIaM U ypaBHEHUSIM
peaxkiuii, MpOTEKAIIHUX C Y4aCTUEM
[IEJIOYHBIX METAJUIOB U UX COCIMHEHUN
52 [[{emouno3e- OO011as XapaKTepUCTUKA JIEMEHTOB  (OO0bACHAMb STUMOJIOTHIO Ha3BaHUS
MenbHbIE METAIUIBL. [[I A Tpynmsl: CTpOEHHE aTOMOB, TPYIIIBI «IIEJIOYHO3EMENIBHBIE METAIUIBDY.
CoennHeHus [11€JI0YHO3EMENIbHBIE METAUIBI — /lasamb 0O1IYI0 XapaKTEPUCTUKY
I1ET0YHO3EMEITbHBIX [TPOCTHIE BEIIECTBA U UX CBOMCTBa, MetamuioB Il A rpynmnel (Be, Mg,
METaJJIOB BaXHEHILINE COSTMHEHUS I1€JI0YHO3EMENBHBIX METAJJIOB) [0 UX

ICJI0YHO3EMEIIbHBIX METAIIJIOB —
OKCHJIBI, TUAPOKCHUIBI U COJTH
(XJ10pHAbI, KApOOHATHI, HUTPATHI,
cynbdatsl, hochartel), UX CBOWCTBA U
MPUMEHEHUE.

JlemoncTpauuu. Bzaumoneiicteue
KaJIbIIKs ¢ BoJoM. B3aumopaecTeue

MarHus ¢ KHCJIOPOJIOM.

nosnoxxenuto B [ICXD 1. 1. Menpeneena.
Xapaxmepuzosams CTpoeHUE,
(dbuznYecCKre 1 XUMUYECKHE CBONCTBA
IEJI0YHO3EMETBHBIX METAJIIOB.
IIpedckazvieamsb hU3nIECKUe U
XUMHYECKHE CBOHCTBA OKCHJIOB U
rupokcuaoB MeTamioB [I A rpynmsl Ha

OCHOBC MX COCTaBa U CTPOCHUA U




JIabopaTopHblie onbITHI. 44.
BzaumonelicTBUE KaJILIHA C BOIOH.
A45. Ilonyuenune ruipokcuia Kajiblus
U MCCIIEJOBAHUE €0 CBOWCTB

noomeepoxcoams POTHO3bl YPaBHEHUSIMU
COOTBETCTBYIOLIUX peakuuid. [IpoBoauts
pacyeThl 0 XUMHUECKUM (popMyIiaM
YPAaBHEHMSIM PEAKLIUHA, IPOTEKAIOLIHUX C
Y4aCTHEM IIETOYHBIX METAJUIOB U UX
COeIUHEHUN

53 KectkocTb Boabl U PKecTkocTh BOJbI: BpeMEHHAs U Onucvieamsb CrIOCOObI yCTPAHEHUS
CIIOCOOBI ee nocTosiHHas. MuHepanbHas BoJa PKECTKOCTH BOJIbI U 8bINOIHAMb
YCTpaHEHHUS COOTBETCTBYIOIIUM XUMHUYECKHUI
[TpaxTrueckas PKCIIEpUMEHT. Habnodams u onucviéams
pabdota Ne6 XUMAYECKHI YKCTIEPUMEHT 10

pacrio3HaBaHMIO KapOOHAT - HIOHOB

o4 AnromuHuii u ero  |(CTpoeHue atoma, PU3MUEcKue u Xapaxkmepuzoeams ATFOMAHHAMN I10 €TI0

COCIUHCHUA

XUMHUYECKHE CBOMCTBA ATFOMUHMUS
KAaK IIPOCTOTO BEIECTBA.
CoenvHEeHNs aTFOMUHUS — OKCHJ U
TUAPOKCU, UX aM(OTEPHBII
xapakrep. Baxnenmue conu
antoMuHus. [IpuMeHeHne aaToMuHus
U €r0 COCIMHECHUMN.

JlaGopaTopHble onbITHI. 40.
[Tosryuenne ruipokcuia altOMUHUS U
HCCIIEJOBaHNUE €r0 CBOIMCTB

nosnoxxenuto B [ICXD 1. 1. Menpaeneena.
Onucvieams CTpOeHUE, PU3NYECKUE U
XMMHUYECKHAE CBOMCTBA aJIlOMUHUS,
MOJTBEPK/1asi UX COOTBETCTBYIOIIMMHU
YpaBHEHUSIMU peakuuil. O0vacHAmb
ITBOMCTBEHHBIN XapaKTEP XUMHUECKUX
CBOICTB OKCHJIa M TUAPOKCUIA
antoMuHusl. Konkpemusuposamso
PIIEKTPOJINTUYECKOE MIOJTyUEHUE
METaJIJIOB ONTMCAaHUEM ITPOU3BO/ICTBA
QIIOMUHMS. Yemanasaueams

3aBHCHMOCTh 00J1acTel MpUMEHEHUs




QJIFOMUHHS U €T0 CILJIABOB OT CBOMCTB.

[ Iposooums pacueThl M0 XUMHUYECKUM
dbopMyniaM U ypaBHEHHSIM PEaKIIUid,
MPOTEKAIOIINX C YYaCTHEM ATFOMUHUS U
ero CoeJUHCHUN

55 Keneszo u ero CtpoeHue aToMa, GU3NYECKUE U Xapakxmepuzosams NONI0XKEHUE Kele3a B
COCIMHECHHUS XUMHUYECKHe CBOMCTBaA xkene3a kak  [[ICXD JI. . MenaeneeBa, 0cOOCHHOCTH

[POCTOTO BelecTBa. [ eHeTuueckue |CTpOCHUS aToMa.
DSLIBL Fel2+ 4 Fe3t. Baskueiinme Onucwvieams PU3NICCKUE U XUMHUICCKHE
COJIH Kelle3a. SHauCHHe JKenesa 1 ero CBOMCTBA XKelle3a, IOATBEpXKIas HX
COeMHEHMIT 111 IPUPOMBI 1 COOTBETCTBYIOIINMHU YPAaBHEHUSIMU
HAPOIHOTO XO3SIICTBA. peakuuii. Paznuuams 4yryHbl U CTaJU.
JlemoHcTpanuu. BsanmozeiicTeue ObvscHamb HAIMYKE JBYX TEHETUYECKUX
METaJLIOB ¢ HEMETAJTIAMH. PSIOB coenuHennit xernesa Fe2t i Fe3t .
[Tomyuenue ruapokcunos xenesa (1) |Vemanasnusams 3aBucuMocts obnactet
u (III). KauecTBeHHblE peakiui HA ~ [IPUMEHEHUs KeJle3a U €ro CIJIaBOB OT
vonsl Fe2t u Fed™. CBOMCTB. /Ipo6o0ums pacyeTsl 10
JlabopaTopubie onbITHI. 47. XHMHYECKHM (OPMYIIaM H ypaBHEHHAM
BsanmMoyieiicTBHe JkKere3a ¢ cosHol  PEAKIHH, MPOTEKAKIUX ¢ y4acTnem
kucioroi. 48. Ilonyuenne PKEIIE3a 1 €T0 COCTMHCHIH
ruapoxcuaos xenesa (1) u (II) u
M3YYEeHHE UX CBOWCTB

56 Pemenue Pemenre sKCIepUMEHTATBHBIX 33124 [DKCIEPUMEHTAIBHO UCCAe008aAMb

PKCIIEPUMEH-

Ha PACTIO3HABAHUC U ITOJIYUYCHUC

CBOIMCTBA METAJIJIOB U UX COC,Z[I/IHCHI/Iﬁ,




TaJIbHBIX 3aJa4 I10
TeMe «MeTalIb

COEIMHEHNI METAJIIOB

peliaTh YKCIEPUMEHTATbHBIC 3319 110
reme «Metamiely. Pabomams ¢
mabopaTOpHBIM 000PYIOBAaHHEM U
HarpeBaTeIbHBIMUA MPUOOpaMHU B
COOTBETCTBHUU C IIpaBUiIaMu 1/0.
Habniooams CBORCTBA METAJIOB M UIX
COCIMHEHUH U SIBJICHUH, TPOUCXOIAIINX
¢ HuMH. Onucvléams XUMHUYCCKUN
AKCIIEPUMEHT C TIOMOIIBIO PYyCCKOTO
(pOaHOTO) S3bIKA U SA3bIKA XUMHH.
Dopmynuposams BBIBOIBI TIO
pe3ylbTaTaM MpPOBEACHHOTO
BKCTIepuMenTa. Onpedensms (UCXOIS U3
yaeOHOM 3a/1a4i) HEOOXOTUMOCTh
MCITOJIb30BAaHMS HAOIIOICHUS WITH
DKCIIEPUMEHTA

S7

TTonsaTtue o
KOPPO3UM METAJIOB

Koppo3zus MeTanioB u cnocoobl
OOpBOBI C HEel

O0bsicHAMb, YTO TAKOE KOPPO3HUSL.
Paznuuams XUAMAYECKYIO U
PIIEKTPOXUMUYECKYIO KOPPO3UIO.
Hnnrocmpuposams TIOHATHS «KOPPO3US»,
(XUMHYECKast KOPPO3HSI»,
OQIEKTPOXUMHYECKAS] KOPPO3HSI»
npuMepamMu. Xapakmepuzoeams COCOObI
3aLUTHl METAJIJIOB OT KOPPO3UH




58

Mertaiubl B
npupoje. [lonstue
0 METAJUTypruu

Mertaisl B mpupoae. Oduue
CIIOCOOBI UX MOJTYYCHHS.
JIaGopaTopHblie onbITHI. 49.
O3HakoMmIIeHHE ¢ pyaamu xenesa. S0.
OxpamBaHue IAMEHH COISIMH
IIEJIOYHBIX METAJJIOB

Knaccugpuyuposams GOpMbI IPUPOIHBIX
COCTMHEHHUI METAJIJIOB.
Xapaxmepuzoeams ob11ME CTIOCOOBI
MOJTy4YCHUs] METAJUIOB: IIHPO-,TUPO- U
AIICKTPOMETAJLTYPIHH.
Konkpemu3suposams 3TU CIIOCOOBI
NpUMepaMu U yPaBHEHUSIMHU PEaKIni

C COCTaBJICHHEM DJICKTPOHHOTO OanaHca

59 0600611eHre 3HaHUH|Y pOK-YIIPaXKHEHUE C /Ipo6ooums OLIEHKY COOCTBEHHBIX
10 TEME MCIIOJIb30BAHUEM CAMOCTOSITENIBHON  [NOCTHKEHHUM B YCBOCHUH TEMBI.
«MeTamnsn paboTHI IO BBHITTOTHEHUIO Koppexmuposamb CBOY 3HaHUS B
MPOBEPOYHBIX TECTOB, 33/IaHUH U COOTBETCTBUH C TUIAHUPYEMBIM
yIIpa>KkHEHHUH pe3yabTaTtoM. [lonyuams XUMHYECKYIO
MH(OPMALIMIO U3 Pa3IMYHbIX
WCTOYHUKOB. /Ipeocmasnams
MHpOpMaIHIo 1o TeMe «MeTallb» B
BUIe TabJIMII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C TPUMEHEHHEM
cpeacts UKT
60 KontposnbHas padora o reme «MeTamibhy
XuMus U oKpyskaromas cpena (2 1)
61 XUMUUECKU Ctpoenue 3eMiu: 11p0, MAaHTHS, Hnmezpupoeams CBEACHUS IO

COCTaB INIJIaHCThI

3CMHAA KOpa, uxX XUMHYSCKHI COCTaB.

(bu3nueckoil reorpaguu B 3HaHUS O




SeMiId

Ulutocdepa, ee XUMHUUECKUH COCTaB.
Munepaisl, pynbl, OcanouHbie
TOpPHBIE TIOPOJIbI, [10JIE3HbIE
MCKOMaeMble. XMMHUYECKHUI COCTaB
rupocdepsl. XUMUYECKHA COCTaB
aTMOC(ephI

TemoncTpaums. Koyutekuus
MUHEPAJIOB ¥ TOPHBIX TOPO/I.
Kosexknus «Pyasl MeTauioBy

XHMH‘IGCKOﬁ OpI‘ AHU3allnU ITIJIAHCTHI.
Xapakxmepuzosamb XUMAYECKHIA COCTAB
re0JIOTMYECKUX 000104YeK 3EMIIH.
\Paznuyams MUHEPAJIbI, TOPHBIC TTOPO/IBI,

PYAbL

62 Oxpana McTOYHUKH XUMHYECKOTO Xapaxmepuzoeams UCTOUHUKA
OKpY’Karomen 3arps3HEHUS] OKPYXKAIOMIEH Cpellbl.  [XUMHYECKOTO 3arps3HEHUsT OKPYKaroIei
Cpezpl OT ["100aJIbHBIC YKOJIOTHYECKUE cpebl TII00aTbHBIC TPOOIEMBI
XUMHAYECKOTO MPOOJIEMBI YeIOBEYECTBA! YEeJIOBEYECTBA, CBSI3aHHBIE C XUMUYECKUM
3arps3HEHUsS apHUKOBBIN 3 deKT, KucioTHple  BarpszHeHueM. [Ipennarats nytu
IO TH, 030HOBBIE JBIPHI. MUHUMH3AIHAN BO3ICHCTBHS
MesxIyHapOIHOE COTPYAHUUYECTBO B [XUMHUYECKOTO 3arpsi3HEHUs Ha
00JIACTH OXpaHbI OKPYKAIOIIEH OKpyKaromryto cpeay. [IpuBoauTs
Cpeabl OT XUMHUECKOTO 3arps3HEHUs [IPUMEPBl MEKAYHAPOIHOTO
JlemoHcTpauus. BuneopparMeHTs! HCOTPYAHUYECTBA B O0JIACTH OXPAaHbI
crnaiipl «l obanbHbIE OKpY’Karomien cpeibl OT XUMHUYECKOTO
PKOJIOTUIECKUE TIPOOIIEMBI Barpsi3HEHUS
YeJIOBEYECTBA»
O060011eHre 3HaHUH 0 XMMHHU 32 Kypc OCHOBHOM 1Kokl [Tonroroska k OI'D (6 )
63 [lepuonnueckuit  [[lepuoanueckuii 3akoH u [ICXD I Ipeocmasnsims MTHPOPMAITUIO TIO TEME




3akoH u [ICXD

J1. 1. MenneneeBa
B CBETE TEOPUHU
CTPOCHHMSI aTOMa

/1. 1. MenneneeBa. @u3nyuecKuit
CMBICJI IOPSIAKOBOTO HOMEpPa
PJIEMEHTAa, HOMEPOB NIEpUOAA U
rpymnbl. 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB 3JIEMEHTOB U UX
COCAMHEHUH B IIEpUOJax U TPyIIax B
CBETE MPEICTABICHUI O CTPOCHUH
ATOMOB 3JIEMEHTOB. 3HAUECHHE
[leproanyecKoro 3akoHa

«Ilepunonnueckuii 3akon u I[1C /1. U.
MenzeneeBa B CBETE TEOPUU CTPOCHUS
aTOMa» B BUJIC TAOJIHUII, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM YHKCJIe C IPUMEHEHUEM
cpeactB UKT. Buinonnsams TecToBbIE
3a/laHus IO TEME

64 Knaccudukanust u  [[IpocThie ¥ CIIOKHBIC BEIIIECTBA. Knaccughuyuposams HeOpraHUUCCKUE
CBOICTBA Mertasiel 1 HemeTaiusl. CocTas, BEIIIECTBA 10 COCTABY U CBOMCTBaM.
HEOPraHWYECKUX  [KJIacCH(UKaLUs U 00IIme [ Ipuooums pUMEpHI MpeJICTaBUTENCH
BEIIIECTB XUMHAYECKHE CBOWCTBA OKCUIOB U KOHKPETHBIX KJIACCOB U TPYIIII

MJIPOKCUAOB (OCHOBAaHUM, KUCIIOT, [HEOPraHMYECKUX BEIIECTB
aM(pOTEPHBIX THIPOKCHUIOB), COJIU B
cBeTe TOJ]

65-66 [Xummueckue Knaccupukanns XuMHUECKUX [l [peocmasnsaims NTHPOPMAIUIO IO TEME
[PEaKINH. peaKiuii o pa3nu4HbIM npu3HakaMm (Knaccudukanus XuMUYeCKuX peakiui
KadecTBeHHBIE (Y4UCIIO U COCTAaB pearupyronmx u [0 pa3IUYHBIM npu3Hakam. CKOpPOCTh
peakuun 00pa3yIOMIMXCsl BELIECTB; HAIMYME |[XUMHUYECKUX PEeaKLUi» B BUAE TaOIHIL,

TpaHUIlBI pasena ¢as; TeIIoBOi

b (eKT; u3MEHEHHEe CTENeHEeH
OKHCJICHHSI aTOMOB; HCITOJIb30BaHHE
KaTaIn3aTopa; HalpaBJICHUE

npotekanusi). CKOPOCTh XMMHUYECKUX

CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM UHCJIE
c npumeHenuem cpeacts MKT.
\Boinonnsams TECTOBBIE 3aJJaHUS 110 TEME
Xapaxmepuzosamsb 00111€, 0OCOOCHHBIE U

MHIWBUIyaIbHbBIE CBOMCTBA KUCIIOT,




peakuii ¥ PaKTOphI, BIUSIONINE HA
Hee DJIeKTPOIUTUYECKast
TCCOIMaIsl KUCIIOT, OCHOBAHUM,
cosieil. loHHbIe ypaBHEHHS. Y CIIOBUS
[IPOTEKAHUS PEAKIIUi OOMEHa 710
koHna. OBP. Okucnurens,
BOCCTaHOBHUTEIb. KauecTBEeHHbIE
[pEaKuy Ha HOHBI U HEKOTOPHIE
ra3zo00pa3HbIe BEIIECTBA

OCHOBAaHMH, COJIEH B CBETE TEOPUHU
PIEKTPOIIUTUYECKON TUCCOLUAIUH.
Apaymenmuposams BO3SMOKHOCTD
MPOTEKaHUs XUMHUYECKUX PEeaKlnii B
[pacTBOpax 3JIEKTPOIUTOB, UCXOS U3
ycinoBuilt Xapakmepuszosams OBP,
OKHCITUTEh U BOCCTAHOBUTEITD.
Omauuams 3TOT THI PEaKUil OT
peaknuii oOMeHa. Pacro3HaBaTh HOHBI
METAIIJIOB U Ta3000pa3HbIe BEIIECTBA C
MOMOIIIBIO0 KAYECTBEHHBIX PEAKIIHIA

67 O60061IeHue u TecTupoBanue, pelieHue 3a1ad u BBINOIHATE TECTHI U YIPAKHEHUS,
CHCTeMaTU3alrs  [BBIIOJHEHUE YIPAXKHEHUN 10 TEME  [pellIaTh 3a1a4u 1o teme. [IpoBoauts
3HAaHUM. OIIEHKY COOCTBEHHBIX JOCTHKEHUH B
[ToaroroBka k ycBoeHMHM Marepruaiia. KoppektupoBarthb
KOHTPOJILHOU CBOHU 3HAaHMS B COOTBETCTBUU C
pabote [JIAHUPYEMBIM PE3YJIBTATOM

68 KonTponbHas paboTa UTOTOBasi 3a Kypc OCHOBHOM IIIKOJIBI







