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ARBTOp —COCTaBHTEIIL nporpamMer: AGipaxumosa I°.3.
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Pabouas mporpamma 1o XMMHHU COCTaBlieHa Ha ocHOBe OCHOBHOW 00pa30BaTeNbHON MPOTpaM-
MBI OCHOBHOTO 00111eT0 00pazoBanus MBOY COIL c. Manepka, [IpumMepHOit porpaMmsl 1Mo
XHMHH OCHOBHOTO 00I1IeT0 00pa3oBaHMs.
1.JImuHOCTHBIE, MeTaNpPeIMeTHbIE, MPeIMeTHbIE Pe3yJbTAThI

8 kiacc
JInuHOCTHBIE pPe3yJbTaThl 00yUEeHUS
VYyamuiics TomKeH:
3HAMb U NOHUMAMb. OCHOBHBIC HCTOPUYECKUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMUU U 00-
IIECTBA; JOCTHKECHUSI B 00J1aCTH XUMHH U KYJbTYPHBIC TPAIUIIMH (B YACTHOCTH, HAYYHBIC Tpa-
JUITH ) CBOEH CTpaHbl; 0OMIEMUPOBBIC JOCTHKEHHS B 00JIACTH XUMHUHW; OCHOBHI 3JJ0POBOTO 00pa-
3a )KM3HM; IpaBUJia MOBEJACHUS B UPE3BbIYANHBIX CUTYyaIUAX, CBI3aHHBIX C BO3JECHCTBUEM pa3-
JUYHBIX BEUIECTB; COIUANBHYIO 3HAYMMOCTh U COJIEpIKaHUE MPOPECCHIA, CBI3aHHBIX C XHMHUEHH;
OCHOBHBIEC ITPaBa U 00sI3aHHOCTH TPaKIaHUHA (B TOM YHUCJIC YUaIIerocs ), CBI3aHHbIC C TUYHOCT-
HBIM, TPO(HECCHOHATILHBIM U )KH3HEHHBIM CaMOOTIPE/ICIICHUEM;
UCnBLIMbIBAMb: YyBCTBO F'OPAOCTH 32 POCCUHUCKYI0 XUMUUYECKYIO HAYKY M YBAKEHUE K UCTOPUU
€€ Pa3BUTHUSI; YBAXKECHHUE U MPUHATHE TOCTHXKCHUN XUMHUH B MUPE; YBAKEHHUE K OKPYXKAIOIIUM
(ygammmcsi, y9uTensM, pOIUTENSIM U JIp.) — YMETh CIYIIATh U CIBIIIATH MapTHEPa, MPU3HABATh
MpaBO KaXJ0ro Ha COOCTBEHHOE MHEHUE U IPUHUMATh PEIICHUS C YY€TOM MTO3UIIMHA BCEX y4acT-
HUKOB; CAMOYBaKE€HHUE
Y SMOIIMOHAILHO-IIOJIOKUTEIILHOE OTHOIIICHHE K ceOe;
NpU3HAaBamy: IEHHOCTH 3/10POBbsI (CBOETO U JPYTHX JIIO/IeH); HEOOXOAUMOCTh CAMOBBIPAKEHUS,
caMopeanu3alri, COUMAIbHOTO MPU3HAHUS;
0C03HA6aMb: TOTOBHOCTH (UM HETOTOBHOCTb) K CAMOCTOSITEJIbHBIM TMOCTYIKAM U JICHCTBUSIM,
MPUHATHIO OTBETCTBEHHOCTH 32 MX PE3YNIbTAThl; TOTOBHOCTH (MJIM HETOTOBHOCTDH) OTKPBITO BbI-
paxkaTh M OTCTaWBaTh CBOKO MO3ULMIO U KPUTHYHO OTHOCUTHCS K CBOMM IOCTYIIKAM;
nposiesimsb: TOOPOKEIATEILHOCTD, JOBEPUE M BHUMATEIHLHOCTD K JIFOSM, TOTOBHOCTB K CO-
TPYAHUYECTBY U Ipyxk0e, OKa3aHUIO MOMOIIHN HYKJIAIOLTUMCS B HEll; YCTOMUMBLII MO3HABATEb-
HBII UHTEPEC, MHUILIUATUBY U JIIOO03HATEIHFHOCTh B U3YUCHUH MUPA BEILIECTB M PEAKIIHii; 11ee-
YCTPEMIIEHHOCTh U HACTOMYHMBOCTh B JIOCTUKEHUU 1I€JI€H, TOTOBHOCTb K MPEOJAO0JIEHUIO TPYIHO-
CTeH; YOSI)KICHHOCTh B BO3MOYKHOCTH ITO3HAHUS TIPUPOJIBI, HEOOXOIUMOCTH Pa3yMHOT'O UCTIOJb-
30BaHUs JOCTUKEHUI HAYKH U TEXHOJOTHH JIJIs pa3BUTHSI OOIIECTBA;
yMemb: YCTAHABIMBATh CBSI3b MEXKAY LIEJIbIO U3YUYCHUS XUMHUH U TEM, ISl YET0 OHA OCYILECTBIIA-
eTcsi (MOTHBaMH ); BBITIOIHATH TPOTHOCTUYECKYIO CAMOOIEHKY, PETYIUPYIOIIYI0 aKTUBHOCTh
JTUYHOCTH Ha JTare €€ BKIIOUYECHHS B HOBBIM BUJI IEATEITLHOCTH, CBI3aHHBIA C HAYAJIOM U3YUYEHUS
HOBOTO y4e€0OHOTO MpeIMeTa — XMUMHHU; BBITIOIHATH KOPPUTHUPYIOLIYIO CAMOOIICHKY, 3aKIIF0Ual0-
IIYIOCSl B KOHTPOJIE
3a MPOIIECCOM U3yUYEHHS] XUMUHU U BHECEHUU HEOOXOUMBIX KOPPEKTUBOB, COOTBETCTBYIOIINX
JTamaMm U croco0am M3ydeHus: Kypca XUMHH; CTPOUTH KU3HEHHbBIE U TPO(EeCCHOHATBLHBIE TUIAHbBI
C YY€TOM KOHKPETHBIX COLMATIbHO-UCTOPUUYECKUX, TOJTUTUYECKUX U IKOHOMHUECKHUX YCIOBHIA;
0CO3HABaTh COOCTBEHHBIC IICHHOCTH U UX COOTBETCTBHUE MPUHUMAEMBIM B KU3HH PEIICHUSM;
BECTH JHMAJIOT HA OCHOBE
PaBHOIIPABHBIX OTHOIICHUH M B3aMMHOTO YBaXXEHUS; BBIJICISATH HPABCTBEHHBIN aCIEKT MOBEIE-
HUSL ¥ COOTHOCHUTbH MOCTYIKH (CBOM U JPYTHUX JIt0JIeH) U COOBITHS C MPUHATHIMU dTHUECKUMU
HOpPMaMH; B MIpeJeIax CBOMX BO3MOKHOCTEN MPOTUBOAECHCTBOBATh JEUCTBUSAM U BIUSHHIM,
MPEJICTABIISIFOIINM YTPO3Y KHU3HHU, 37J0POBBIO M 0€30MaCHOCTH JIMYHOCTH U O0IIIEeCTBa.

[IpenmeTrHbIe pe3ynbTaThl 00yUeHUs MertarnpeamMeTHbIe pe3yiabTaThl 00y-
YEHUS

Beenenue

VYyamumiics NOJKEH ymems: Yyamuiics 10KeH ymems.

HCIIOJIB30BATh ITPU XaApPaKTCPUCTUKE BEIICCTB ITOHATHUSA: ° OIIPEACIIATH Hp06HeMLI, T. €.

«aTOM», «MOJIEKYJIA», «XUMUUECKUH JJIEMEHT», «XUMH- YCTaHABIIMBATh HECOOTBETCTBHE

YECKUU 3HAK, UM CUMBOJI», «BEILECTBOY, «IIPOCTOE BE- MEXKY JKEIaEMbIM U IEUCTBUTEIb-

LECTBOY, «CJIOKHOE BEIIECTBO», «CBONCTBA BELIECTBY, HBIM;

«XUMHUYECKHE SBICHU», «PU3HUECKUE SIBICHUS», KO-  |o COCTaBIISITH CJIOKHBIN TUTaH




3¢ HULIUEHTBI», KHHACKCH», KOTHOCUTEIbHAS aTOMHAs
Maccay, «OTHOCUTEIbHAsI MOJIEKYJIIpHasi Maccay, «mac-
COBast JIOJISI DJIEMEHTaY;

3HATh: NPEAMETHI U3yYEHUS €CTECTBEHHOHAYYHBIX JTUC-
[UIUTAH, B TOM YUCIIe XUMUU;, XUMHYECKHE CUMBOIIBI: Al,
Ag, C, Ca, ClI, Cu,Fe, H, K, N, Mg, Na, O, P, S, Si, Zn,
WX Ha3BaHUS U MPOU3HOIICHHCE;

KJIaccuGuIUPOBAThH BEIIECTBA 10 COCTaBY Ha MPOCTHIE
U CJIOKHBIE;

pa3jinyaTh: TeJIa U BEIIECTBA; XUMUYECKHUM AIIEMEHT U
MIPOCTOE BEILIECTBO;

ONMUCHIBATH: GOPMBI CYIIECTBOBAHUS XUMUUYECKUX dJIe-
MEHTOB (CBOOO/IHBIE aTOMBI, IPOCTHIE BEIIECTBA, CIIOXK-
HBIE BemiecTBa); Tabnuunyro ¢hopmy Ilepuoanyueckoii cu-
CTEMbI XUMHUYECKHUX 3JIEMEHTOB; MOJIOKEHUE IJIEMEHTA B
tabmune JI. . MenneneeBa, HCTIONIB3Ys MOHATHS «IIEPH-
0Jl», «TPYIIay, «rIaBHAs MOATPYIIIAY, «I1000YHAS MOI-
rpyIa»; CBOMCTBA BEelIECTB (TBEPIbIX, KUIKUX, ra3000-
Pa3HbBIX);

O00BSICHATH CYLIHOCTh XMMHUYECKUX SIBJICHUN (C TOUKHU
3peHusi aTOMHO-MOJIEKYJISIPHOTO YUEHUS) U UX MPUHIU-
MUATBHOE OTINYHE OT (PU3UYECKUX SBIICHHIA,
XapaKTepU30BaTh: OCHOBHBIE METO/bI U3YUCHUS eCTe-
CTBEHHBIX JUCUUIUIMH (HAOJIIOICHUE, SKCIIEPUMEHT, MO-
JIeNIMPOBaHKE); BEIIECTBO MO €r0 XUMHUECKOH dopmyre
COTJIaCHO IUIaHY: KaYe€CTBEHHBIN COCTAB, THUII BEIIECTBA
(mpocToe UK CI0XKHOE), KOJTMYECTBEHHBIN COCTaB, OTHO-
CUTENbHAsI MOJICKYJIIpHAsE Macca, COOTHOIIIEHUE MacC
AJIEMEHTOB B BEIIIECTBE, MACCOBBIE JIOJIU AJIIEMEHTOB B
BEILECTBE (11 CJIOKHBIX BEIIECTB); POJIb XUMHH (I10JI0-
KUTEIBbHYIO U OTPULIATEIbHYIO) B )KU3HH YEJIOBEKa, ap-
TYMEHTHPOBATh CBOE OTHOIIIEHUE K 3TON Ipodieme;
BBIYUCJISITH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO Maccy Be-
IECTBA

TEKCTa;

BJIaJETh TAKUM BUJOM H3JI0-
JKEHUs TEKCTa, KaK ITIOBECTBOBAHMUE;

MO/ PYKOBOJCTBOM YUUTEISI
MPOBOJIUTH HETIOCPEACTBEHHOE
HaOJII0IeHNE;

MOJI PYKOBOJICTBOM YUHUTEJISI
o OpMIIATH OTYET, BKIFOYAFOIINN
omnycaHue HAOJIIOACHHS, €T0 PE3Yilb-
TaTOB, BHIBOJIOB;

HCIIO/IL30BaTh TAKOH BUJ
MBICJICHHOTO (HMI€aIbHOTO) MOIEITH-
pOBaHUs, KaK 3HAKOBOE MOJICIUPO-
BaHME (HA IPUMEPE 3HAKOB XUMHYC-
CKHUX 3JIEMEHTOB, XUMHUYECKUX (op-
MyI1);

HCIIONIB30BAaTh TAKOU BU/I
MaTepUaIbHOrO (IIPEIMETHOI0) MO-
JETMPOBaHMS, KaK (Pu3nyeckKoe Mo-
JeUpOBaHKe (Ha IPUMEPE MOJIEITH-
POBaHUS aTOMOB U MOJIEKYI);

MOJTy4aTh XUMHYECKYIO MH-
(hopmaruio U3 pa3IMIHbIX HCTOYHHU-
KOB;

ONpEeNETsATh 0OBEKT U ACTIEKT
aHaJIM3a U CHHTE3a;

° OTIPEICIIATH KOMIIOHCHTBI
00BEKTa B COOTBETCTBHUH C aCIICK-
TOM

aHaJIM3a U CUHTE3a;

° OCYIIECTBIISITh KAYECTBEHHOE
M KOJINYECTBEHHOE OMHCAHUE KOM-
IMOHEHTOB 00BEKTA;

° OTIPeIeNATh OTHOIICHHUS
00BeKTa C IPYrUMH 00bEKTaMH;

° OTIPENIETISATH CYIIECTBEHHBIC
MpU3HAKN 00BEKTA.

Tema 1. ATOMBI XUMHYECKHX YJIEMEHTOB

Yyamumiics 1OJKEH yMems.

HCIIOJIB30BATh IIPHU XAPAKTCPUCTUKEC aTOMOB IOHATUA: «IIPO-
TOH», ((HeﬁTPOH)>, (OBJICKTPOH», «XHUMHYECKHMN QJICMCHT», «MacC-
COBOC YHCJIO», «KU30TOID, <<3J'IGKTpOHHI:IfI CJ'IOﬁ», «QHEPreTuIc-
CKUH YPOBCHBY, «QJICMEHTLI MCTAJUIBD», «3JICMCHTBI HEMCTAJI-
JIbD»; IIPU XaPAKTCPUCTUKE BEIICCTB IMTOHATUSA «MOHHAA CBA3bY,

«UOHBI», KKOBAJICHTHAS HCIIOJISIPHAA CBA3b», KKOBAJICHTHAA

IOJIApHAsA CBA3b», «QJICKTPOOTPULIATCIIBHOCTE), «BAJICHT-
HOCTB», KMETAJIIMYCCKaAs CBA3b,

ONUCBHIBATH COCTAB U CTPOCHHUE ATOMOB JJIEMEHTOB C IOPS -
KOBBIMH HOMepamu 1-20 B Ileproanueckoi cucreMe Xummye-

ckux snemeHToB /1. 1. Menaeneena;

COCTAaBJIAATb CXEMBI PACIPEACTICHUSA SJICKTPOHOB IO 3JICKTPOH-
HBIM CJIOSM B BHCKTpOHHOﬁ 000J104Ke AdTOMOB; CXEMBI 06pa30-
BaHMA Pa3HBIX THIIOB XUMHYECKOM CBS3H (I/IOHHOﬁ, KOBAJICHT-

HOM, METAJNTHYECKOK );

Yyamuiics NOKEH yMems:
(GbopMyIHUpOBaTh TUIOTE3Y 110
peLeHHIO pobiieMm;
COCTaBJISITh TUIaH BBIMOJIHEHUS
yueOHOIl 3a/1auu, perieHus
po0JIeM TBOPUYECKOTO U T0-
MCKOBOT'O XapaKTepa, BBINOJ-
HEHUS MPOEKTa COBMECTHO C
YUUTENEM;

COCTaBJIIATh TE3UCHI TEKCTA;
BJIa/IETh TAKUM BUJIOM H3JIO0-
JKEHUS TEKCTa, KaK OIMCAHUE;
HUCIOJIL30BATh TAKOH BUI
MBICJIEHHOTO (M/1€aJIbHOTO)
MOJIETTUPOBaHUS, KaK 3HAKOBOE
MOJIeIMpOBaHMe (Ha mpuMepe




O00BSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUYECKUX
JIEMEHTOB (3apsAA0B S€p AaTOMOB, YUCIIA SJIEKTPOHOB Ha
BHEILIHEM 3JIEKTPOHHOM CJIO€, YACJIO 3aMOIHIEMbIX 3JIEKTPOH-
HBIX CJIOEB, PaJUyC aTOMA, 3JIEKTPOOTPHULIATEIBHOCTD, METAII-
JMYECKUE U HEMETAJTIMYECKHUE CBOICTBA) B IEPUOJaX U IpyI-
nax (rnaBHbIX noArpynnax) [lepuoanyeckoit cucteMbl XuMu-
yeckux ieMeHToB [l. 1. MenaeneeBa ¢ TOUKU 3peHUs TEOPUU
CTPOCHMS aTOMa;

CPAaBHUBATB CBOICTBA AaTOMOB XMMUYECKUX JIEMEHTOB, HAXO-
JSIIMXCS B OHOM IIEPUOJE WM INIaBHOM noarpymme llepuo-
JIMYECKOM CUCTEMBbI XUMHUYECKUX dieMeHToB 1. 1. Menpenee-
Ba (3apsA70B sAA€p aTOMOB, YUCJIA 3JIEKTPOHOB Ha BHELITHEM
JIEKTPOHHOM CJIO€, YUCIIO 3aIlI0JIHAEMbIX IEKTPOHHBIX CIIOEB,
paanyc atoma, 3J€KTPOOTPULATEIIBHOCTD, METAININYECKHUE U
HEMETAJIJINYECKHE CBOMCTBA); 1aBaTh XapaKTEPUCTUKY XUMHU-
YECKUX 3JIEMEHTOB 110 UX IOJIOKEHMIO B [lepnonnyeckoii cu-
cTeMe XxuMuieckux ieMeHToB /[. 1. MenneneeBa (xumuye-
CKHI 3HAaK, NOPAJKOBBII HOMED, IEPUO, IPYIIIA, NOATPYIIIA,
OTHOCHTEJIbHAS aTOMHAsl Macca, CTPOEHUE aToMa — 3apsij Al-
pa, YUCIIO IPOTOHOB U HEUTPOHOB B siApe, 00I1Iee YUCIIO IJIEK-
TPOHOB, PACHpPEEICHUE HIEKTPOHOB 0 IEKTPOHHBIM CIIOSIM);
onpeaeasTh THII XUMUYECKOH CBS3H 10 (hopMyJie BelIecTBa;
IIPUBOJUTH IIPUMEPBI BELIECTB C Pa3HBIMU TUIIAMH XUMUYE-
CKOI1 CBSI3U; XapaKTepU30BaTh MEXaHU3Mbl 00pa30BaHuUs KOBa-
JICHTHOM CBs3U (OOMEHHBIN ), HOHHOM CBSA3M, METANINYECKOI
CBSI3M; YCTaHABIIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U: COCTaB
BELIECTBA — TUIl XMMHYECKOH CBS3U;

COCTABJATH (OPMYJIBI OWHAPHBIX COCTMHEHUH 110 BAJICHTHO-
CTH;

HAXOJIUTh BAJICHTHOCTH 3JIEMEHTOB 110 (popmMysie OUHAPHOTO
COEIMHEHMUS.

COCTaBJIEHUS CXeM 00pa3oBa-
HUS XUMHUYECKOH CBS3H);
HUCIOJIL30BaTh TaKO BUJ Ma-
TEPUATBHOTO (TPEIMETHOTO)
MOJICTTUPOBAHUS, KaK aHAIOT0-
BOE MOJICJIMPOBAHUE;
KCII0JIb30BaTh TAKOW BHUJ Ma-
TePUATBHOTO (MPEIMETHOTO)
MOJICTTUPOBAHUS, KaK (hru3mde-
CKO€ MOJIeNIupoBaHue (Ha
IIPUMEpPE MOJIEIIEN CTPOEHUS
aTOMOB);

ONpeIeNsATh 0OBbEKThHI CpaBHE-
HUS U aCTIeKT CpaBHEHUS 00b-
€KTOB;

BBITMIOJHATH HETIOJIHOE OJTHO-
JIMHEMTHOE CPaBHEHUE;
BBITIOJHATH HETIOJIHOE KOM-
IJIEKCHOE CPaBHEHMUE;
BBITIOJIHSITH TIOJTHOE OJTHOJIU-
HEIfHOE CpaBHEHHUE.

Tema 2. IIpocTbie BenecTBa

VYyamuiicst JOJKEH ymems.

HCIIOJIb30BATh ITPU XaAPAKTCPUCTUKC BCIICCTB ITOHATUSA: «MCTAJI-
JIbD», «IIJIACTHYHOCTB», KTCIIJIOMPOBOJHOCTEY, «QJICKTPOIIPOBOI-
HOCTB», KHEMCTAJLJIbI», «AJUIOTPOIIUS», «aJIJIOTPOITHBIC BUIOU3ME-

HEHUsI, UM MOJAU(PUKALIII;

OIKCBIBATH IOJIOKEHHUE DIIEMEHTOB METAJIOB U JJIEMEHTOB HEME-
Ta;uioB B [lepuogndeckoit cucteme XMMU4EeCKuX 31eMeHToB /1. 1.

Menneneena;

KJ'IaCCI/I(l)I/IIII/IpOBaTB IIPOCTHIC BEIIECCTBA HA MCTAJIJIBI 1 HEMETAJI-

JIbI, DJIEMCHTHI; OIPCACIATh MPUHAJICKHOCTE HCOPTAaHNUCCKHUX

BCIICCTB K OAHOMY M3 U3YYCHHBIX KJIaCCOB — METAJIJIbl 1 HEMC-

TaJlIbI;

AO0Ka3bIBATb OTHOCHUTCIBHOCTDE ACJIICHHA IIPOCTHIX BCUICCTB HA MC-

TaJIbl U HEMETAIJIBL;
XapakTepU30BaTh 00mue GU3NIECKUE CBONCTBA METAJIJIOB,

YCTAaHABJIMBATL MPUYUHHO-CIICACTBCHHBIC CBA3U MCIKIY CTPOCHU-

€M aToMa U XUMUYECKO! CBSA3bIO B IIPOCTHIX BEIIECTBAX — Me-
TaJllaX U HEMETAIUIAX;

O00BSACHATH MHOI000Opa3ne MPOCTHIX BEIIECTB TaKUM (aKTOpOM,
KaK aJUIOTPOIuS;

OIIMCHIBATh CBOMCTBA BEIIECCTB (Ha IMpUMEpax MPOCTLIX BCIICCTB

—METAJUIOB U HEMETAJIOB);
COOTIOAATh MpaBUJIa TEXHUKHN 0€30MaCHOCTH MPU MPOBEICHHUH

Yyanuics q0JKeH ymems:
COCTaBJIATH KOHCIIEKT TEK-
CTa;

CaMOCTOSITENIEHO UCTIOIb30-
BaTh HEMIOCPEIICTBEHHOE
HaOJII0IeHHE;
CaMOCTOSITENILHO 0hOopM-
JSITh OTYET, BKIIOYAIOIIHUIL
OTHCaHue

HaOJI0ACHNUS, €TO PE3YIlb-
TaTOB, BHIBOJIOB;
BBINOJIHATH ITOJIHOE KOM-
TUIEKCHOE CpaBHEHHUE;
BBINOJIHATH CPAaBHEHHE TIO
aHAJIOTHH.




HaOII01eHNH 1 1a00paTOPHBIX OIBITOB;

HCIIOJIB30BAaTh IIPU PCIICHNUHN paCYCTHBIX 3aJa4 IOHATHA: «KOJIH-
YCCTBO BCIICCTBA», «KMOJIb», KIIOCTOAHHAA ABOI‘&IIpO)), «MOJIAPpHAaA

mMmacca», ((MOJ'I?IpHBIfI 00BeM Ta30B», KHOPMAJILHBIC YCIOBU,
MMpOBOAUTD PACYCThI C UCITOJIB30BAHUCM MOHATUM: «KOJIMYECTBO

BCIICCTBA», «MOJIsIpHasd Maccay», ((MOJ'IHpHBIfI 00BeM ra3oB», «I10-

CTOSIHHass ABOTaJIpo».

Tema 3. CoennHeHUSI XUMHYECKHX JIEMEHTOB

VYyamuiics OJKEH ymems:

HCIIO0JIB30BATh MIPU XAPAKTEPUCTUKE BELIECTB NOHATHUS: «CTeE-
IIEHb OKHUCIICHUS», «BAJIECHTHOCTbY, «OKCUABI», «OCHOBAaHUS»,
«IIEJI0YN», «KAYeCTBEHHAs PEAKLUs», «UHIUKATOP», KKUCIIO-
TBI», «KHCIIOPOCOACPIKALINE KUCIOTB», «OECKUCIOPOTHBIE
KHUCJIOTBI», «KUCJIOTHAs CPefay, «ILeJIOYHAs Cpeaay,
«HeUTpanbHas cpefay, «mkaiga pH», «conmn», «aMmopQHbIe Be-
LIECTBA», «KPUCTAJUIMYECKUE BEUIECTBAY», «KPUCTAJUIMYECKAs
pelIeTKa», «KMOHHAsl KpUCTAJNINYECKasl pelIeTKa, «aTOMHas
KPUCTAJUIMYECKAs PEIIETKay, «MOJIEKYJISIpHasl KpUCTaJuIn4e-
CKasl peleTKa», «METAUIMYECKas KpUCTAIIINYECKasl pelieTKay,
«CMecu;

KJIaCCU(UIMPOBATH CJI0KHbIE HEOPTaHUYECKUE BEILIECTBA 110
COCTaBY Ha OKCH/Ibl, OCHOBAHMSI, KUCJIOTHI U COJIM; OCHOBAaHMUS,
KHMCJIOTHI U COJIM [IO PACTBOPUMOCTHU B BOJIE; KUCIIOTHI 10 OC-
HOBHOCTH U COJIEP>KaHUIO KUCIOPOJIa;

OIIpeAEIATh NPUHAUIEKHOCTh HEOPIraHUUECKUX BEILIECTB K OJ1-
HOMY U3 U3YYEHHBIX KJIACCOB (OKCHUJIBI, JIETy4HEe BOJOPOIHBIC
COEMHEHUS], OCHOBAHMSI, KUCIIOTHI, COJIN) 10 (hopmyie;
OTHCHIBATh CBOWCTBA OTJENbHBIX MPEACTABUTENCH OKCUIOB (Ha
IIpUMepE BOJIbI, YTIIEKUCIIOrO ra3a, HEraleHoi U3BeCTH), JIETy-
YUX BOJAOPOJIHBIX COSAMHEHUN (Ha MpUMEpe XJIOPOBOIOpOaa U
aMMHaKa), OCHOBaHMH (Ha puMepe rUIPpOKCUI0B HAaTpus, Ka-
JUS ¥ KaNbliKA), KUCIOT (Ha IpUMepe CEPHOM KUCIOTHI) U CO-
neil (Ha mpuMepe XJopHuaa HaTpus, kapOoHaTa Kayblus, Gpoc-
(ata KanbIus);

OTpeEIATh BaJICHTHOCTh U CTENIEHb OKUCIIEHHS 3JIEMEHTOB B
BEIIECTBAX;

COCTaBJISITH ()OPMYITBI OKCHJIOB, OCHOBaHUH, KUCIIOT U COJIEH
10 BAJIGHTHOCTSIM U CTETIEHAM OKUCJIEHMSI DJIEMEHTOB, a TAKKE
3apsilaM MOHOB, YKa3aHHBIM B Ta0JIMIlE pAaCTBOPUMOCTH KHC-
JIOT, OCHOBAHWH U COJIEH;

COCTAaBJISITh Ha3BaHUS OKCHUIIOB, OCHOBAHMM, KMCIIOT U COJIEH;
CPaBHMBATh BAJIECHTHOCTb U CTENIEHb OKUCIICHUS; OKCUBI, OC-
HOBaHUS, KUCIIOTHI U COJIM 110 COCTaBY;

MCIOJIb30BaTh TAOJIUILY PACTBOPUMOCTH IS OTIpE/IeIeHuUs pac-
TBOPUMOCTH BEILIECTB;

YCTaHABJIMBAaTh TEHETUYECKYIO CBSI3b MEXK]Y OKCUJIOM U M-
POKCHIOM ¥ HA000POT; IPUUUHHO-CJIE/ICTBEHHBIE CBSI3U MEXKITY
CTPOEHHEM aTOMa, XUMHUYECKOH CBSA3bI0 M TUIIOM KPHUCTAJUIN-
YEeCKOM peleTKU XMMHUYECKUX COSMHEHHI; XapaKTepu30BaTh
aTOMHBIE, MOJIEKYJISIPHBIE, NOHHBIE METAJUIMYECKUE KPUCTAII-
JMYECKHE PEIIETKH; CPely pacTBOpa C MOMOILBIO IKajbl pH;
IIPUBOJUTH IIPUMEPHI BELIECTB C Pa3HBIMU TUIIAMH KPHCTaJUIN-
YECKOH PELIETKY;

MIPOBOANTH HAOIIOICHUS 32 CBOMCTBAMH BEILLIECTB U SIBJICHUSI-
MU, IPOUCXOASIINMU C BEIIECTBAMU;

Yyamuics J0JKEH ymems:
COCTaBIISITh HA OCHOBE TEKCTa
Ta0JIUIIBI, B TOM YUCIIE C TIPH-
MenenueMm cpencts UKT;

MOJT PYKOBOJICTBOM yUHUTEIIS
MIPOBOAUTH OIIOCPETOBAHHOE
HaOJIIOIEHUE;

101 PYKOBOJICTBOM yUYUTEIIS
0OPMIISATH OTUET, BKIIOYAIO-
U ONMCaHKe SKCIIEPUMEHTA,
€ro pe3yJbTaToOB, BHIBOJIOB;
OCYIIECTBIISATH UHAYKTUBHOE
00006m1eHne (0T EAMHUIHOTO
JIOCTOBEPHOTO K 00111eMy Be-
POSITHOCTHOMY), T. €. OIpeje-
JSTH O0IIKE CYLIECTBEHHBIE
NPU3HAKH ABYX U Ooiiee 00b-
€KTOB M (PUKCUPOBATH UX

B (hopMe MOHSITHS WU CYXKIIe-
HUS;

OCYIICCTBIISATH JACTYKTUBHOE
0000611eHue (MMOABEICHNE SaH-
HUYHOT'O JJOCTOBEPHOTO TI0]T
o011ee J0CTOBEPHOE), T. €. aK-
TyaJIU3UPOBATH

TIOHSTHE WJIH CY)KJIEHUE, U
OTOXJIECTBJISTH C HUM COOT-
BETCTBYIOIIINE

CYIIECTBEHHBIC IPU3HAKH OJI-
HOT0 MIIH 00Jiee 0OBEKTOB;
OTIPEJICIIATh ACTIEKT KIIaCCH-
bukanuu;

OCYIIECTBIIATh KJIacCUPHUKa-
UXO;

3HATh U UCTIOJH30BaTh pa3-
JTU4HbIE POPMBI IIPEICTaBIIe-
HUS KJIaCCU(PUKALIIH.




co0Jr0IaTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU IPOBEICHUH
HaOJIIOIEHUH U OIBITOB;

HCCIIEIOBATh CPEy PacTBOPa C MOMOIIBIO HHAUKATOPOB;
HKCTIEPUMEHTAIBHO PA3IMYaTh KUCIOTHI U MIEI0YH, MOIb3YICh
WH/INKaTOpaMH;

UCTIOJIB30BATH NIPH PEIICHUH PACUETHBIX 3a/1a4 MOHITHUS «Mac-
COBas JIOJIA DJIEMEHTA B BEIIECTBE», «MACCOBAs JI0JIs1 PaCTBO-
PEHHOTO BELIeCTBa», «00bEMHas 10715 ra3000pa3HOro Belle-
CTBa».

Tema 4. I3MmeHeHus1, npoucxoasimme ¢ BelecCTBaMu

Yyamuics 10JKEH ymems:

MCII0JIb30BAaTh IIPU XAPAKTEPUCTUKE BEILECTB OHATHSA: «IACTUILIALND,
«TMIEPETOHKA», «KPUCTAIUIM3ALUAY, «BBITAPUBAHIEY, «PUIBTPOBAHUEY,
«BO3IOHKA, WU CYOIMMAaLUsA», «OTCTAUBAHUE», LEHTPU(YTrupoBaHUe»,
«XHMHYECKas peaKLUsD», «XUMUYECKOE YPABHEHUEY, «PEAKIUU COCIUHE-
HUS», «PEAKLIUN PA3IOKCHUS», «PEAKLIUU

00MeHay», «peakliy 3aMELEHUS», «PEaKLUU HEUTpanu3aumn», «3K30Tep-
MUYECKHE PEaKLUN», «IHIOTEPMUYECKUE PEAKLIUN», «PEAKIIUA TOPEHUS,
«KaTaau3aTopbl», «PEePMEHTHI», «0OpaTUMBIEC PEAKIMNY», «KHEOOpaTUMBbIE
peaKuum», «KaTAIMTUYECKUE PEaKLUN», «HEKaTAIUTUYECKUE PEaKLIUN,
«pAl AKTUBHOCTH METAJIOBY, «THUAPOJIA3Y;

yCTaHaBJIMBATh IPUYNHHO-CIICICTBEHHBIE CBSI3U MEXAY (PU3HMUECKUMU
CBOMCTBaMM BELIECTB U CIIOCOOOM pa3esIeHHs CMECEH;

OOBSICHATH 3aKOH COXPAHEHHS MAaCChl BEIIECTB C TOUKU 3PEHUSI aTOMHO-
MOJIEKYJIIPHOTO YYEHHS;

COCTaBJIATh YPAaBHEHUS XUMHUUYECKUX PEaKLUi HAa OCHOBE 3aKOHA COXpaHe-
HUS Macchl BEIIECTB; KJIaCCU(DULIUPOBATh XUMUUECKHUE PEAKIIUH 110 YUCITY
U COCTaBY MCXOJHBIX BEIIECTB U NMPOJYKTOB pEaKI1H; TEIIOBOMY 3 hek-
TYy; HaIIPABJICHUIO ITPOTEKAHUS PEAKLIMH; YIACTUIO KaTaJIn3aTopa;
UCIIOJIb30BaTh TAOJIUILy PACTBOPUMOCTH JUIs ONPEIETICHUS BO3SMOXKHOCTH
IPOTEKaHUs PeaKI1il 0OMEHa; ANEKTPOXUMHUYECKUHN Psi/i HAPSKEHUH (aK-
TUBHOCTH ) METAJUIOB JUJIsl OIPEeIeTIeHNs BO3MOXKHOCTH ITPOTEKaHUs peak-
IUHA MEXy METaJUIaMU ¥ BOJAHBIMH PAaCTBOPAMM KHCJIOT U COJIEH;
HaOJI01aTh M OMMCHIBATh NPU3HAKU U YCIIOBHSI TE€UEHUSI XUMUUECKUX pe-
aKIIMM, 1e7aTh BBIBOBI HA OCHOBAHUM aHaIn3a HaOJII0EeHUM 3a dKcrepu-
MEHTOM;

IIPOBOJIUTH PACUETHI 10 XUMHUUYECKUM YPAaBHEHHSIM Ha HAXOXKICHUE KOJIU-
4eCTBa, MAacChl MJIM 00beMa MPOJIyKTa PEAKIIUU 0 KOJTUYECTBY, Macce WU
00BEMY UCXOJJHOTO BEILECTBA; C UCIIOJIb30BAHUEM MOHATHS «I0Js1», KOT1a
HCXOJIHOE BELIECTBO JIaHO B BUJIE PACTBOPA C 3aJaHHOW MAacCOBOU J0JIeH
PacTBOPEHHOIO BELIECTBA WIIA COJEPKUT ONPEACICHHYIO OO IPUMECEH.

Vyamuiics 10J-
KEH yMemy:
COCTAaBJIATh HA OC-
HOBE TEKCTa CXe-
MBI, B TOM YHCJIC C
MPUMEHEHUEM
cpeactB UKT;
CaMOCTOSITEILHO
opopMIIATH OTYET,
BKJIIOYAIOIINI
OIIMCAHHE DKCIIe-
PUMEHTA, €ro pe-
3yJIbTaTOB, BBIBO-
J10B;
HCII0JIL30BaTh Ta-
KOI BUI MBICJIEH-
HOTO (MACAIBHOTO)
MOJICTTUPOBAHUS,
KaK 3HaKOBOE MO-
JenrpoBaHue (Ha
puMepe ypaBHe-
HUM XUMHYECKUX
peaxuuii);
paznu4dath 00beM
U COJIepXKaHue TIo-
HATUH;

pasnuyaTh poJIo-
BOC ¥ BHAOBOE II0-
HSITHS,
OCYUIECTBJIATH PO-
JIOBU0BOE OTIpe-
JICTICHUE MMOHATUMN

Tema S. IlpakTukym 1.I1pocTeiilme onepanuu ¢ BemecTBOM

Yyamuics J0JKEH ymems:

obparmiaThcs ¢ J1abopaToOpHBIM 000PYAOBAHUEM M HAarpeBaTEIbHBIMU TIPU-
60paMu B COOTBETCTBHH C NMPaBUJIAMHU TEXHUKH O€30M1aCHOCTH;
BBITMOJHATH MPOCTENUIINE TPUEMBI PabOTHI € TAOOpaTOPHBIM 000PYI0BaHU-
eM: 1abopaTOPHBIM IITATUBOM; CIIUPTOBKOIA;

Ha0JI0/1aTh 32 CBOMCTBAMHU BEUIECTB U SBJICHUSMU, IPOUCXOISIIUMU C Be-
IIECTBAMHY;

OINMCHIBATh XUMUYECKUH SKCIIEPUMEHT C MIOMOIIBIO €CTECTBEHHOTO (pyc-
CKOT'O WJIM POJHOTO0) SI3bIKA U S3bIKA XUMUH;

JIeJIaTh BBIBOJIBI 10 pe3ysIbTaTaM MPOBEJECHHOIO SKCIIEPUMEHTA;

TOTOBUTH PAacTBOPHI C ONPEEIIEHHON MacCOBOM J10JIEH pacCTBOPEHHOTO Be-
IECTBA;

Yuammuiics goJ-
KEH yMemy:
CaMOCTOSITEILHO
HCIIOIL30BaTh
OIOCPEIOBaHHOE
HaOJIIOeHNUE.




HNPUTOTOBHUTH PACTBOP M PACCUUTATh MACCOBYIO JIOJIFO PACTBOPEHHOT'O Be-
[eCTBA

Tema 6. PactBopenue. PactBopbl. CBOMCTBA pACTBOPOB 3JICKTPOJIHUTOB

VYyamuiicst JOJKEH ymeny.

MCIIOJIb30BaTh IIPU XapaKTEPUCTUKE MPEBPAILEHUH BEIIECTB MOHSITHSL:
«PacTBOP», «3JIEKTPOJUTHYECKAS JUCCOLUALIUAY, «IIEKTPOIUTHI», «HE-
AIIEKTPOJIUTHD?, «CTENEHb TUCCOLUALUNY, «CUIIbHBIE AIEKTPOJIUTHDY, «Clla-
Obl€ EKTPOIIUTHIY, KKATUOHBD, AHUOHBDY, «KUCIOThI», «OCHOBAHUI,
«COJIN», «MOHHBIE PEAKIIMNY, «HECOJIC00Pa3yIOIINe OKCUIB», «CONIe00pa-
3YIOLIME OKCUBD», KOCHOBHBIE OKCUBD», «KUCIOTHBIE OKCUIBD», «CPEIHHE
COJIN», «KHUCIIBIE COJINY», KOCHOBHBIE COJIN», «T€HETUUECKUN PSII», «OKHC-
JIUTEIIBHO-BOCCTAHOBUTEIIBbHBIEC PEAKIIUNY, «OKUCIUTEIDY, «BOCCTAHOBU-
TENbY, «OKUCIEHHUE», KBOCCTAHOBJICHHUE;

OIKCBIBATh PACTBOPEHUE KaK (PU3NKO-XUMHUECKUII IpoLecc;
WUTIOCTPUPOBATH IPUMEPAMU OCHOBHBIE ITOJIOKEHUS TEOPUU JIEKTPOJIN-
TUYECKOW JUCCOLUALMH; TEHETHYECKYIO B3aMMOCBA3b MEXKy BEIIECTBAMU
(mpocToe BelecTBO — OKCHUJL — THIPOKCU]L — COJIb);

XapakTepu30BaTh O0LIMEe XMMUYECKHE CBOMCTBA KMCIOTHBIX U OCHOBHBIX
OKCHJIOB, KHCIIOT, OCHOBAaHUI U COJIEH C IIO3ULIUNA TEOPHUH DIIEKTPOIIUTHY -
CKOH IMCCOLMALIMN; CYLIIHOCTD 3JIEKTPOJIUTUYECKON JUCCOLUALIUY Be-
LIECTB C KOBAJICHTHOM MOJIIPHOW U MOHHOW XMUMHUYECKOM CBS3bIO; CYIII-
HOCTb OKUCJIUTEIbHO-BOCCTAHOBUTENBHBIX

IPUBOJIUTH MPUMEPDI PEAKIIHMM, TOATBEPKIAIOLINX XMMHUUECKHUE CBOICTBA
KHCJIOTHBIX ¥ OCHOBHBIX OKCHJIOB, KUCJIOT, OCHOBAHHUH U COJIEH; Cyllie-
CTBOBaHME B3aUMOCBSI3U MEX1y OCHOBHBIMU KJIaCCAMU HEOPTaHUUYECKUX
BELIECTB;

KJIacCu(UIIUPOBATh XMMUYECKHE PEAKIIUH 110 «M3MEHEHHIO CTEIICHEH
OKHCJICHHSI 3JIEMEHTOB, 00pa3yIolUX pearupyroiiie BeIecTBay;
COCTaBJISITh YPAaBHEHUS 3JIEKTPOJIUTHUECKON AUCCOLUAIIMM KHCIIOT, OCHO-
BaHUU U COJIEH; MOJIEKYJISIPHBIE, IIOJIHBIE U COKPAILIEHHbIE HOHHBIE ypaB-
HEHUS peaklUii ¢ yJaCTHEM AJIEKTPOJIUTOB; YPABHEHUS OKUCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIMii, UCIIOJIb3YsI METOJI JIEKTPOHHOI 0 OanaHca;
yYpaBHEHHUS peakuil, COOTBETCTBYIOIIMX MOCIEA0BATENbHOCTH («IIenoyY-
Ke») IpeBpaleHU HEOPraHMUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB;
OTIpEAENATh OKUCINUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHHE
B OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMAX; HAOIIOJaTh U ONUCHIBATh
peakuuu MeXy 3JIEKTPOIUTAMU C IOMOIIbIO €CTECTBEHHOTO (PYCCKOIO
WJIM POJTHOTO) SA3BIKA U S3bIKA XMMMUH;

MPOBOAMTD ONBITHI, TOJTBEPKIAIOLINE XUMUYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHMYECKUX BEILECTB.

Yuammuiicst noJ-
JKEH yMemb.
JeNaTh IOMETKH,
BBITIUCKH, LIUTUPO-
BAHHE TEKCTa;
COCTaBJIATh J10-
KJIaJ;

COCTaBJISITh HA OC-
HOBE TEKCTa rpa-
¢buKu, B TOM 4Hcie
C IPUMEHEHUEM
cpeactB UKT;
BJIAJIETh TAKUM BH-
JIOM U3JI0’KEHHUS
TEKCTa, KaK pac-
CYXJICHUE;
HCII0JIb30BaTh Ta-
KOW BUJI MBICJIEH-
HOTO (MACAIBHOTO)
MOJIETTUPOBaHUS,
KaK 3HaKOBOE MO-
nenrpoBaHue (Ha
IpuMepe ypaBHe-
HUW peakuuy auc-
coLMalu, HOH-
HBIX YPaBHEHUU
peakuuii, noiype-
AKIU1 OKUCIICHUS-
BOCCTAHOBJICHHS);
pa3anyath KOMIO-
HEHTBHI JI0Ka3a-
TENbCTBA (TE3HC,
apryMeHThI U
dbopmy nokaza-
TEJIbCTBA);
OCYILIECTBIISTh
psIMOE UHAYK-
THUBHOE JI0Ka3a-
TEJIBCTBO

Tema 7. llpakTukymMm 2. CBolicTBa pACTBOPOB 3JI€KTPOJIUTOB

Yyamuics J0JKEH ymems:

oOpartuatecs ¢ 1abopaTopHbIM 000pYI0BaHUEM U HarpeBaTeIbHBIMU MIPU-
60paMu B COOTBETCTBHH C NMPaBUJIAMHU TEXHUKH O€30M1aCHOCTH;
BBITIOJTHSITH MIPOCTEHIIINE MPUEMBbI 0OpaIeHUs C JIA00PaTOPHBIM 000PYI0-
BaHHEM: JJa0OpaTOPHBIM IITATUBOM, CIIUPTOBKOIA;

HaOJIF01aTh 32 CBOMCTBAMU BEIIECTB M SBJICHUSMH, POUCXO/IAIINMH C Be-
I1eCTBaMH;

OTIHCBHIBATH XUMUYECKUH IKCIIEPHMEHT C TOMOIIBIO €CTECTBEHHOTO (pyc-
CKOT'O WJIM POJHOTO0) SI3bIKA U S3bIKA XUMUH;

JIeNIaTh BBIBOJIBI TIO PE3YJIbTaTaM IPOBEJICHHOTO SKCIIEPUMEHTA.

Yyamuiics 107-
KEH yMemb:
OTIPEAETATh, HCXO-
151 U3 yaeOHOM 3a-
Jayu, HeOOX O IH-
MOCTB HEIoCpe/I-
CTBEHHOT'O HUJIU
OTIOCPE0BAaHHOTO
HaOJII0ICHUS,
CaMOCTOSITEIILHO
¢dbopmupoBath
MIPOrPaMMy dKCIIe-




| pumenTa.

9kace
JInyHOCTHBIE pe3yJIbTATHI 00yUeHH s
VYyamuiics JonKeH:
3HAMb U NOHUMAMb: OCHOBHBIC UCTOPUYECKUE COOBITHS, CBI3aHHBIC C PA3BUTHEM XUMUU U 00-
IIECTBA; JOCTHKECHUSI B 00JIaCTH XUMHH U KYJbTYPHBIC TPAIUIMH (B YACTHOCTH, HAYYHBIC Tpa-
JUITNH ) CBOEH CTpaHbl; 0OMIEMUPOBBIC JOCTUKECHHS B 00JIACTH XUMHUHW; OCHOBHBIC IPUHIIHITHI
MpaBuJjIa OTHOIIEHUS K IPUPO/IC; OCHOBBI 3J0POBOTO 00pa3a )KU3HH M 370POBhECOEPETAIOIINX
TEXHOJIOTH; ITpaBUIIA
MOBEJICHUS B UPE3BBIYAHBIX CUTYAIIMSIX, CBI3aHHBIX C BO3JICHCTBUEM PA3IMYHBIX BEIIECTB; OC-
HOBHBIC TIPaBa U 00S3aHHOCTH IPaKJaHUHA (B TOM YHUCIIC YUYAIIEerocs ), CBI3aHHBIE C TMIHOCT-
HBIM, TPO(HEeCCUOHATBLHBIM M )KU3HEHHBIM CaMOOIIPEACIICHUEM; COLIMAJIBHYIO 3HAYMMOCTh U CO-
JepKaHue mpoQeCcCHii, CBI3aHHBIX C XUMHUEH;
UCNBIMBIBAMb: TYBCTBO TOPJIOCTH 33 POCCUMCKYIO XMMHYECKYIO HAYKy M YBOKEHHUE K UICTOPUHU
€€ Pa3BUTHSI; YBaXCHUE U MIPUHITHE JOCTUKCHUI XUMHUH B MHUPE; JIFOOOB K IPUPOJIC; YBAKCHHE
K OKPY)KArOITUM (y4JaIlIuMcs, yYUTEIsIM, POIUTENSIM U JIp.) — YMETh CIYIIATh M CIBIIIATH IMapT-
Hepa, IPU3HaBaTh MPaBO KaXJI0T0 Ha COOCTBEHHOE MHEHUE, TPUHUMATh PEIICHUS C YYETOM IO~
3HUIMI BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M CTETUYECKUX YYBCTB HA OCHOBE 3HAKOMCTRBA
C MUPOM BEILIECTB U UX MPEBPAILICHH; CAMOYBXKEHHE U SMOIIMOHAIBHO-TIOJI0KUTEILHOE OTHO-
IIIEHHE K ceOe;
NpU3HABamy: IICHHOCTH 37I0POBBS (CBOETO U APYTHUX JIOJIEH); HEOOXOAMMOCTh CAMOBBIPAXKECHHUS,
caMopealii3aliuy, COIMAILHOTO TPU3HAHMS,
0CO3HABamMb: TOTOBHOCTH (MJIM HETOTOBHOCTB) K CAMOCTOSITEIbHBIM IMMOCTYIIKAM U JICHCTBUSIM,
OTBETCTBEHHOCTb 32 MX PE3YyJIbTaThl; TOTOBHOCTH (MJIM HETOTOBHOCTH) OTKPBITO BBIPAXKATh U OT-
CTauBaTh CBOIO MO3UIMIO U KPUTUYHO OTHOCUTHCS K CBOMM IOCTYIIKAM;
npos6IAMyb: YKOJIOTMYECKOE CO3HAHUE; JOOPOKEIaTeIIbHOCTD, TOBEPHE M BHUMATEILHOCTh K
JIOJIIM, TOTOBHOCTB K COTPYJIHUYECTBY H JIpy>k0€, OKa3aHHIO TOMOIIY TE€M, KTO B HEH HY>KIaeT-
csi; 0000IIEHHBIN, YCTOMYMBBIN U N30UpaTeNbHBINA TO3HABATENIbHBII HHTEpPEC, UHUITUATHBY U
T0003HATEFHOCTD B M3YYCHUN MUPA BEUIECTB M PEAKIINi; IIEICYyCTPEMIICHHOCTh M HACTONYH-
BOCTb B JJOCTHIKEHUH LIENEH,
TOTOBHOCTD K MPEOAO0JCHUIO TPYIHOCTEHN; YOSKIEHHOCTh B BO3MOKHOCTH TTO3HAHUS TTPUPO/IBI,
HEO0OXOUMOCTH Pa3yMHOT'0 HCIOIb30BAHUS JOCTHXKEHUN HAYKU U TEXHOJIOTUIA JUIsS pa3BUTHUS
00111eCTBa;
YMemb: yCTaHABIUBATh CBS3b MEXIY IIENIbI0 U3YUSHHS] XUMUU U TeM, IS Yer0o OHa OCYIIeCTBIIs-
ercst (MOTHBaMHU ); BBITIOJIHITH KOPPUTHPYIOIIYIO CAMOOIICHKY, 3aKJIIOUAIONIYIOCS B KOHTPOJIE 32
MPOIIECCOM M3YUYEHHUs XUMUU U BHECEHHH HEOOXOIUMBIX KOPPEKTUBOB, COOTBETCTBYIOIIUX dTa-
mam ¥ croco0am H3yueHus: Kypca XHMHH; BBIOIHATh PETPOCIIEKTUBHYIO CAMOOLIEHKY, 3aKITI0-
YAIOIIYIOCS B OIIEHKE MPOIecca U pe3ysibTaTa U3yuyeHus Kypca XMMUU OCHOBHOMW IITKOJIbI, TIO/IBE-
JIEHUY UTOTOB Ha OCHOBE COOTHECEHUS LIeTIEN U Pe3yIbTaTOB;
CTPOUTH KU3HEHHBIC U MTPOPECCUOHAIBHBIC TIJIaHBI C YU€TOM KOHKPETHBIX COIUATBHO-
HCTOPUYECKHX, TOTUTHUECKUX U SKOHOMHUYECKHUX YCIOBHIA; 0CO3HABATh COOCTBEHHBIE IIEGHHOCTH
¥ COOTBETCTBHEC WX MPUHUMACMBIM B KH3HU PEUICHUSAM; BECTH JTUAIOT HA OCHOBE PABHOIIPABHBIX
OTHOIICHU U B3aUMHOTO YBa)KEHUS; BBIICISTh HDABCTBEHHBIN aCIIEKT MOBE/ICHUSI U COOTHOCUTh
MOCTYIKH (CBOW W IPYTUX JIFOJICH) U COOBITHSI C IPHHSITHIMU 3THYCCKUMU HOPMaMH; B Ipeesiax
CBOMX BO3MOXXHOCTEH MPOTHUBOACHCTBOBATH ACHCTBUSIM U BIUSHUSAM, MPEACTABISIONIUM YIPO3y
JKU3HH, 37J0POBBIO U 0€30MACHOCTH JIMYHOCTH M OOIIECTBA.

[IpeameTHBIC pE3yIbTATHI O0yUEHUS MertanpeameTHbIE PE3YIbTAThHI
0o0y4deHus

BBenenue. O01mas xapakTepucTUKA XUMHYECKHX JIEMEHTOB M XUMHYeCKUX peakiuii. Ile-
puoanyeckui 3axoH U Ilepuoaunyeckas cucrema xumudeckux djiemenToB /[I. M. Menneiee-
Ba

Yyamuics J0IKEH ymems: VYyamumiics TOJKEH ymems:
WCITOJIB30BAaTh MTPU XAPAKTEPUCTHUKE MPEBPALEHUN BEIIECTB OIpeNeNATh 1ellb y4eOHOU ae-
MOHATUSA: «XUMHUUYECKasl PEAKLU», «PEAKLIUU COCIUHEHUD, ATEJIBHOCTHU € IOMOILBIO Y4H-
«PEAKIMH PA3JIOKEHUS», «PEAKIUU OOMEHay, «PEaKIMU 3aMe- | TeNlsl U CAMOCTOSITEIIbHO, HC-




HICHUS», «PEAKLIUH HEUTPATU3aALUNY, «IK30TEPMHUUECKHUE pe-
aKLHUNY», «IHIOTEPMUUECKUE peaKLUn», «0OpaTuMbIe peak-
[IUW», «KHEOOpATUMBIC PEAKITUNY, KOKUCITHTEIHHO-
BOCCTAHOBUTENIbHBIE PEAKIIUNY», «TOMOTEHHBIE PEAKIIUN,
«TETEPOTCHHBIE PEAKIIUN», «KATATUTUICCKUE PEAKIINNY, «He-
KaTaJUTHUYECKUE PEAKINIY, «TEIUIOBOM 3PPEKT XUMUYECKOM
pPEeaKINMNY, «CKOPOCTh XMMUYECKOMN PEeaKIuny, «KaTalnu3aTopy;

XapaKTEPHU30BaTh XUMUUYCCKUE 3JIEMCHTEI 1—3ro NEpUoa0B I10

UX TIOJIOKEHUIO B [lepuoanyeckoil cucTeMe XUMHYECKUX BJIe-
MeHToB JI. V1. MeneneeBa: XMMUYECKUI 3HAK, TOPSIKOBBIN
HOMED, MEPUOJ, TPYIIa, HOATPYIINA, OTHOCUTEIbHAS aTOMHAs
Macca, CTpoeHHEe aToma (3apsij sSapa, YUCIO TPOTOHOB U
HEUTPOHOB B s/Ipe, 00IIee YUCIIO IIEKTPOHOB, PACIIPEICIICHIE
3JICKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM, IIPOCTOE BEIIIECTBO,
dbopMyIa, Ha3BaHUE M TUII BBICIIIETO OKCUAA U THIPOKCHIA,
JIETY4Yero BOJIOPOTHOTO COCTUHEHHS (JIJ11 HEMETAIIIOB));
XapaKTepu30BaTh OOIINE XMMUIECKHE CBOMCTBA aM()OTEPHBIX
OKCHJIOB ¥ THIPOKCHJIOB; IPUBOJIUTH MPUMEPHI PEAKIIHMA, ITO/1-

TBEPXKAAIOIUX XUMHYCCKUEC CBOMCTBaA aM(bOTepHBIX OKCHJOB "

TUJPOKCHJIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUUYECKUX PEAKIIUHI 110 YUCILY U CO-
CTaBy MUCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIINH; TEINIOBOMY
s dexTy; HanpaBIECHUIO TPOTEKAHUS PEAKIINH; U3MEHEHUIO

CTCIICHCH OKHCIICHUS 9JICMCHTOB, arp€raTHOMy COCTOSAHHUIO HUC-

XOJIHBIX BEIIECTB; YYaCTUIO KaTajlu3aTopa; OOBsACHITH U NpU-
BOJIUTDH IIPUMEPHI BIUSHUSA HEKOTOPBIX (PaKTOPOB (IIpupoaa
pearupyromux BeIEeCTB, KOHIIEHTpaLHsl BEILECTB, 1aBICHUE,
TEeMIIepaTypa, KaTajnu3aTop, HOBEPXHOCTb COIIPUKOCHOBEHHUS
pearupyouux BeecTB) Ha CKOPOCTh XUMUYECKUX PEAKIIMT;
Ha0JII0/1aTh Y OIIUCBIBATH YPABHEHUS PEAKIIMI MEX 1y Bellle-
CTBaMH C IIOMOUIbIO €CTECTBEHHOTO (PYCCKOI'0 MJIUM POJIHOTO)
A3bIKA U SA3bIKa XUMHUH;

IIPOBOJUTH OIBITHI, IIOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA

aM(bOTepHBIX OKCHUAOB U TUAPOKCHAOB; 3aBUCUMOCTE CKOPOCTH

XMMHUYECKON peakiuy OT pa3InyHbIX (aKTOpoB (pUpoaa pea-
THPYIONINX BEIIECTB, KOHIIEHTPAIHS BEIIECTB, IaBICHUE, TEM-
nepaTypa, KaTajlu3aTop, IOBEPXHOCTh CONPUKOCHOBEHUS pea-
TUPYIOIIMX BEHIECTB).

KaTh CPE/ICTBA €€ OCYILECTB-
neHus1, paboTas 1o TUIaHy,
CBEpSATH CBOU JEHCTBHUS C Lie-
JBI0 U TIPU HEOOXOIMMOCTH
UCTIPABJIATH OLIMOKH C TIOMO-
HIbIO YYUTEIIS U CAaMOCTOSI-
TEJIbHO;

COCTaBJISITh AHHOTAIUIO TEK-
CcTa;

CO3/1aBaTh MOJIEIIH C BbIJelIe-
HHUEM CYIIECTBEHHBIX XapaK-
TEPUCTUK O0BEKTA U MpeJ-
CTaBJICHHEM UX B IPOCTPaH-
CTBEHHO-TpadUUECKOM UIn
3HAKOBO-CUMBOJIMYECKOU
dopme;

OTIpeNIeNATh BUABI KIIacCH(H-
Kaluu (€CTEeCTBEHHYIO U HC-
KYCCTBEHHYIO);
OCYILECTBIISATH MPSAMOE ACTyK-
THUBHOE JI0Ka3aTeIbCTBO.

Tema 1. MeTaJLlIBI

Yyamuics J0JKEH ymems:

WCIIOJIb30BaTh MPU XapAKTEPUCTUKE METAIJIIOB U UX COEAUHE-
HUW MOHATHUSA: «METAJIBIY, «PSAJ AKTUBHOCTH METAJUIOBY,
IIETIOYHBIC METAJIIBI», «IEJIOYHO3EMEIbHBIEC METAJLIBI», UC-
[I0JIb30BaTh UX IIPU XapaKTEPUCTUKE METAIIOB;

JlaBaTh XapaKTEPUCTUKY XUMHUYECKUX AJIEMEHTOB-METAJIIIOB
(IIETTOYHBIX METAIIJIOB, MarHMs, KaJIbIUs, ATIOMUHUS, Kele-
3a) 1o uX nosoxeHuto B [lepuonnyeckoii cucteme XuMude-
ckux asemeHToB J[. . MeHeneeBa (XMMHUYECKUM 3HAK, 1MO-
PAIKOBBIA HOMEp, IEPUOJ, TPYyIIa, HOATPYIIA, OTHOCUTEIb-
Hasl aTOMHAasi Macca, CTpOeHHUe aroma (3apsi siapa, YUCIO
MIPOTOHOB U HEUTPOHOB B SJIpe, OOIIEE YNUCIIO HIEKTPOHOB,
pacnpeiesieHre IEKTPOHOB 10 AJIEKTPOHHBIM CJIOSAM), IPO-
CTO€ BellecTBo, (opMyIia, Ha3BaHWE U THII BHICIIIETO HA3bI-
BaTh COEAMHEHHUS METAJUIOB M COCTABIIATh UX (DOPMYIIBI 1O
Ha3BaHUIO;

Yyamuiics 10IKEH ymems:
paboTaTh MO COCTaBICHHOMY
IUIaHy, UCIIOJIb3YS Hapsily € OC-
HOBHBIMH U JIOTIOJTHUTEIIEHBIC
cpezcTBa (CIpaBOYHYIO JIUTEepa-
TypY, CIOXHBbIE TPUOOPHI, Cpel-
ctBa UKT);

C TIOMOIIIBIO YUHUTENS OTOMPATh
JUISL pelIeHns: y4eOHBIX 3a/1a4 He
00X0IMMBIE CIIOBApH, SHIIUKIIO-
Me/IUHU, CTIPABOYHUKH, HIIEK-
TPOHHBIE

JIVICKH;

COIIOCTAaBJIATh U OTOUPATh UH-
(dhopmaruio, MOIYICHHYIO U3 pa3
JIMYHBIX HCTOYHHUKOB (CIIOBApH,




XapaKTepu30BaTh CTPOCHUE, 001e (pr3nyeckre u XuMude-
CKHE CBOMCTBA MIPOCTHIX BEIIECTB METAIIOB; OOBSACHATH 3a-
BHCHUMOCTb CBOMCTB (MJIM MPEICKA3bIBaTh CBOMCTBA) XUMUYE-
CKUX JIEMEHTOB-METAJIOB (Pauyc, METAIUIMYECKUE CBOM-
CTBA JIEMEHTOB, OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIE CBOM-
CTBa JIEMEHTOB) U 00pa3yeMbIX UMU COEAMHEHUH (KUCIIOT-
HO-OCHOBHBIE CBOMCTBA BBICILIMX OKCHJOB U TMIPOKCHU/IOB,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA) OT MOJIOKEHUS
B [Iepnoanueckoi cucreMe XUMHUYECKUX 31emeHToB JI. M.
MeHnneneena;

OIKCHIBATH OOIME XUMHUYECKHE CBOMCTBA METAJIIOB C IOMO-
IIbI0 €CTECTBEHHOI'O (PYCCKOT0 MM POJHOIO) SI3bIKA U SI3bIKA

COCTaBJISITh MOJIEKYJISIPHBIC YPABHEHUS PEAKIMM, XapaKTepH-
3YIOUIMX XUMHUYECKUE CBOMCTBA METAJUIOB U UX COCIUHEHUMH,
a TaKKe DJICKTPOHHBIEC YPABHEHHUS ITPOIIECCOB OKUCIICHUS-
BOCCTAHOBJIEHUS; YPABHEHUS JIEKTPOJIUTHUECKOM JUCCOLHa-
LIUH; MOJICKYJISIPHBIE, TIOJIHBIE U COKPAIICHHBIE HOHHBIE
ypaBHEHUS PEAKIUI ¢ y4aCTUEM AJICKTPOJUTOB; yCTaHABIIH-
BAaTh IPUUMHHO-CJIEACTBEHHBIE CBS3U MEK]y CTPOCHUEM
aToMa, XUMHYECKOHN CBS3bI0, TUTIOM KPUCTAJUIMYECKON pe-
HICTKH METAJUIOB ¥ X COCUHEHHM, UX OOIUMHU (PU3HUYECKU-
MH 1 XUMMHYECKMMH CBOMCTBaMM;

OIMMCHIBATh XUMHUYCCKHE CBOMCTBA IMICIOYHBIX U IIEI0IHO3E-
MEIBHBIX METAJJIOB, a TaK)Ke aIIOMUHUS U JKele3a B UX Co-
€IMHEHUH C TTIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIN POIHO-
ro) sI3bIKa U SA3bIKa XUMHUH,

BBITIOJIHSITh, HAOJIO/IaTh U OMUCHIBATh XUMHUECKUHN IKCIIEPHU-
MEHT MO Paclo3HABaHUIO BAKHEUIIINX KATHOHOB METAJLJIOB,
TUJPOKCHI-HOHOB;

SKCIIEPUMEHTAIbHO UCCIE0BATh CBOMCTBA METAJIIOB M UX
COEMHEHUH, PEeIIaTh IKCIIEPUMEHTAIIbHBIC 3aJa4H 10 TEME
«MeTaib»;

ONKMCHIBATH XUMUYECKUN SKCIIEPUMEHT C OMOIIBIO €CTe-
CTBEHHOTO (PYCCKOTO HJIM POJHOTO) SI3bIKA U SI3bIKA XUMUU;
MIPOBOJIUTH PACUETHI IO XUMHUUECKUM (HOpMYyJIaM U ypaBHE-
HUSIM PEAKIUH, TPOTEKAOIIUX C YYaCTUEM METAJIJIOB U UX
COeTMHEHNN

SHUUKJIONENH, CIIPAaBOYHUKH,
3JIEKTPOHHBIE TUCKH, ceThb H-
TEPHET);

MIPeICTaBIATh HHPOPMAIIHIO B
BH/IE TaOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C MIPU-
MeHenueMm cpeacts UKT;

0 OpMIIATH CBOU MBICIIH B YCT-
HOM ¥ IIMCBMEHHOM peuu C yye-
TOM

CBOUX Y4EOHBIX U )KU3HEHHBIX
pEeYEBBIX CUTyalMi, B TOM YHC-
XUMUU; ne

¢ npumeHenuem cpencts UKT;
COCTaBJISITh PELIEH3UIO HA TEKCT;

Tema 2. IIpakTukymMm 1. CBolicTBa MeTALJI0B M HX COCIMHECHHU I

Yyamuics J0JKEH ymems:

oOpartuatscs ¢ 1abopaTOpHbIM 000PYI0BaHUEM U HarpeBaTesb-
HBIMHU NPUOOpPaMU B COOTBETCTBUU C ITPaBUIIaMH TEXHUKHU O€3-
OIaCHOCTH;

HaOJII01aTh 32 CBOMCTBAMU METAJNIOB U UX COEJMHEHUH U sBJIe-
HUSIMH, TIPOUCXO/SIINMHU C HUMH,

OIUCBIBATH XUMUYECKUHN SKCTIEPUMEHT C TOMOILBIO €CTECTBEHHO-
ro (PycCKOro Wi pOAHOrO0) sI3bIKa U SI3bIKa XUMUHU;

JIeNIaTh BBIBOJIBI IO PE3YJIbTAaTaM MPOBEAECHHOT0 SKCIIEPUMEHTA.

Yyamuiics TOKEH ymems:
ONpeeNsATh, UCXOMS U3
yueOHoIl 3a1aun, HE0OX0-
JUMOCTb HCIOJIb30BAHUS
HaOJI0ACHUS UITH DKCIIEpHU-
MEHTA.

Tema 3. HemeraLiibl

Yyamuics J0JKEH ymems:

WCITOJIB30BAaTh ITPH XapAaKTEPUCTUKE METAIJIOB U UX COEAUHEHUMN
MOHATUS: «HEMETAJUIBI», «TAIOT€HBD», «aJUIOTPOIIHBIE BUIOU3ME-
HEHU», «GKECTKOCTb BOJBDY, «BPEMEHHAS JKECTKOCTD BOJBD», «I10-
CTOSIHHAsI )KECTKOCTb BOJBI», «00I1ast ’KECTKOCTh BOJIbI»; 1aBaTh
XapaKTEPUCTUKY XMMHYECKHX 3JIEMEHTOB HEMETAJJIOB (BOJOPO/JIa,

VYyamuiics NOJKEH ymems:
OpraHU30BBIBATH yUueOHOE
B3alMOJIEIICTBUE B IpymIe
(pactipeniensiTh posH, 10TO-
BapUBaThCs IPYT C IPYroM
uT. 1.);




raJIOTeHOB, KUCIOPOa, Cepbl, a30Ta, hocdopa, yriaepoaa, KpeM-
HUS) 110 UX MOJIoKeHUo B [leproauueckoii cucteMe XuMHYECKUX
sanemenToB /. 1. MenzeneeBa (XUMUUECKHUI 3HAK, TOPSIKOBbII
HOMED, NEPUOJ, IPYIIa, HOATPYIIA, OTHOCUTEIbHAs aTOMHAas
Macca, CTpOEHHUE aToma (3apsi siapa, YKCIIO IPOTOHOB U HEUTPO-
HOB B si/Ipe, 00111ee YKCII0 AIEKTPOHOB, paclpeesieHue 3JIeKTPO-
HOB T10 3JIGKTPOHHBIM CIIOSIM), IPOCTOE BEIIECTBO, (OpMyIIa,
Ha3BaHME U THII BBICIIETO OKCUA U THAPOKCcHAa, hopMyiia U Xa-
paKkTep JIETY4ero BOAOPOJAHOTO COSAUHEHUS);

HA3bIBaTh COCAMHEHMSI HEMETAILJIOB U COCTABIIATH UX (POPMYJIBL;
XapaKTepu30BaTh CTPOCHUE, O0MIHe (PU3NIECKHE U XUMHYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB-HEMETAIIIOB;

O0OBSICHATH 3aBUCUMOCTh CBOMCTB (WJIM MPEICKA3bIBATH CBOMCTBA)
XUMHUYECKHX 3JIEMEHTOB-HEMETAIIOB (paJinyc, HeMETaNTnYeCcKue
CBOMCTBA 3JIEMEHTOB, OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE CBOM-
CTBAa JIEMEHTOB) U 00pa3yeMbIX UMHU COETUHEHHH (KHUCIOTHO-
OCHOBHBIE€ CBOMCTBA BBICIIUX OKCHUJIOB U TUJIPOKCUIOB, JIETYUUX
BOJIOPOJHBIX COEIMHEHUN, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOiicTBa) OT nmosioxkeHus B [leproauueckoit cucteme XumMmu4e-
ckux anemeHToB 1. Y. Meneneena;

OTKCHIBAThH OOIINE XMMHYECKHUE CBOIICTBA HEMETAIIOB C IIOMO-
IO €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOIO) sI3bIKA U SI3bIKA XU-
MUU;

COCTAaBJISITh MOJICKYJISIPHBIC YPAaBHEHUSI pEaKIINi, XapaKTepU3yIo-
IIMX XMMHUYECKHE CBOMCTBA HEMETAIJIOB U UX COCUHEHUH, a
TaK)Ke JICKTPOHHBIC YPaBHEHUS MIPOIIECCOB OKUCIICHUSI-
BOCCTaHOBJICHUS;

YpaBHEHUS 3JIEKTPOJIUTUYECKON JUCCOIMAIIUHU; MOJICKYJISIPHBIE,
MIOJIHBIE U COKPAILICHHbIC HOHHBIE YPABHEHUS PEAKLIUN C y4aCTH-
€M DJICKTPOJIUTOB;

YCTaHaBIMBATh IPUYUHHO-CIICCTBEHHBIE CBA3U MEXIY CTPOCHHU-
€M aTOMa, XUMHUYECKOU CBSI3bI0, TUIIOM KPUCTAJUIMYECKOW penieT-
KM HEMETAIIJIOB U UX COSAMHEHUHN, NX OOLUUMU (PU3NIECKUMU U
XUMHUYECKUMH CBOMCTBAMU;

ONMUCHIBATh XMMUYECKUE CBOICTBA BOJAOPO/Ia, TAIIOT€HOB, KUCIIO-
pona, cepsl, azota, hochopa, rpaduta, aiMaza, KpEMHHUS U UX CO-
€IMHEHUI C TTOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UIJIM POJTHOTO)
SI3bIKA U SI3bIKA XUMHUH;

OTHCHIBATh CIIOCOOBI YCTPAaHEHUs KECTKOCTH BOJIBI U BHITIOTHSThH
COOTBETCTBYIOIINA UM XUMUYECKUN SKCIIEPUMEHT;

BBITIOJHSATH, HAOMIOAATh U OMUCHIBATh XUMUYECKHI SKCTIEPUMEHT
M0 Pacro3HaBaHUIO HOHOB BOJAOPO/Ia U aMMOHUS, CyJbdaT-, Kap-
OoHaT-, cuIHMKaT-, hocdat-, XJI0pUI-, OpOMUI-, HUOTUI-UOHOB;
HKCIIEPUMEHTAIILHO MCCIIEIOBATh CBOMCTBA METAJIJIOB M MIX CO-
€IMHEHUH, pelllaTh SKCIepUMEHTANIbHbIE 3a/1a4u 10 TeMe «Heme-
TaJUIbI»,

OMUCHIBATh XMMUYECKUIN IKCIIEPUMEHT C TIOMOILIbIO €CTECTBEHHO-
ro (PyCCKOTO WJIM POTHOTO) SI3BbIKA U SI3bIKA XUMUU;

MIPOBOAMTH PACUETHI [0 XUMUYECKUM (POpMYyIaM U YpaBHEHHS
PEaKIHii, MPOTEKAIOIINX C YYaCTHEM HEMETAIOB U UX COEJINHE-
HUU.

IPEIBUIETH (IPOTHO3UPO-
BaTh) MOCIIECTBHS KOJIEK-
THUBHBIX PCILICHU;
IIOHUMAaTh IPUYUHBI CBOETO
Heyclexa U HaXOUTh CIIo-
coO0BI BBIXOJa U3 3TOM CH-
Tyaluy;

B IMAJIOTe C YUUTEIEM
YUUTBCS BbIpa0daThIBATh
KPUTEPHHU OLIEHKU U OIpe-
JIENIATh CTENEHb YCIEIIHO-
CTH BBIIOJIHEHUS CBOEH pa-
OOTBI U PabOTHI BCEX, UCXO-
JIs1 U3 UMEIOLIUXCS KpUTe-
pHEB, COBEPILIEHCTBOBATh
KPUTEPHH OLICHKH U 110JIb-
30BaThCsl MU B XOJI€ OLICH-
KU U CAaMOOLICHKH;
OTCTauBaTh CBOIO TOUKY
3peHusi, apryMeHTHPYs €€;
HOJTBEPXKIaTh APTyMEHTHI
dakramu;

KPUTUYHO OTHOCUTBCS K
CBOEMY MHEHHUIO;

CJIyIATh JIPYTUX, NBITAThCS
[PUHUMATD JPYTYIO TOUKY
3peHus,

OBbITh TOTOBBIM U3MEHUTh
CBOIO TOUKY 3pEHUS;
COCTaBJIATH pedepar 1no
ornpeneneHHol popme;
OCYIIECTBIISATh KOCBEHHOE
pa3feNnTeNnbHOE J0Ka3a-
TENbCTBO

Tema 4. IIpaktukym 2. CBoiicTBa COeIMHEHHUII HEMETAJLII0OB

Yyamuics J0JKEH ymems:
oOpartatecs ¢ 1abopaTopHbIM 000pYI0BaHUEM U HarpeBaTelb-
HBIMHU NPUOOPAaMU B COOTBETCTBUU C MPaBUIAMH TEXHUKHU 0€3-

VYyamuiics NOJKEH ymems:
OTpeeNsATh, UCXOMS U3
yueOHOll 3a1aun, HE0OX0-




OITACHOCTH; JIIMMOCTbH HCIIOJIb30BaHU
HaOJII0IaTh 3a CBOMCTBAMH HEMETAJIOB U MX COCAUHEHUN U SIB- HaOJTIOJICHUS WU DKCIIEPH-
JICHUSIMU, IPOUCXOASIINMH C HUMHU; MCHTA.

ONKMCHIBATH XUMUYECKUN SKCIIEPUMEHT C MOMOIIbIO €CTECTBEHHO-
ro (pycCcKOro Wi pOJHOIO) sI3bIKa U SI3bIKA XUMUU;

JIETIaTh BBIBOJIBI 10 PE3YyJIbTaTaM MPOBEAECHHOIO YKCIIEPUMEHTA.

2.Conep:xaHne OCHOBHOIO 00111ero 00pa3oBaHusA 10 Y4eOHOMY NpeaMeTy

8 ki1ace

Beenenue (4 u)

[Tpeamer xuMuu. MeTo/pl MO3HAHUS B XMMUU: HAOIIOIEHUE, SIKCIIEPUMEHT, MOJIETIMPOBAHUE.
HcTouHnKHM XUMUYECKOH nH(pOpMaIK, ee OoTyYeHHe, aHaIU3 U IPECTAaBICHUE ero pe3yibTa-
TOB.

[ToHsATHE 0 XUMHYECKOM JIEMEHTE U (POPMax €ro CyIIeCTBOBAaHUA: CBOOOIHBIX aTOMAaX, MPO-
CTBIX U CJIOJKHBIX BEIIECTBAX.

[TpeBpamenus BeniecTB. OTINMYNE XUMHUECKUX PEAKLUi OT PU3HUECKUX sBICHU. Ponb xumMuu
B JKM3HHM 4YeJIoBeKa. XeMopuius u xemodoOous.

KpaTkue cBeaeHUs U3 UCTOPUM BOZHUKHOBEHUS U Pa3BUTHsI XUMUU. POJIb OTEUECTBEHHBIX yue-
HBIX B CTAHOBJICHUH XUMUYECKON Hayku — padboTel M. B. JlomonocoBa, A. M. bytneposa, /1. 1.
Meneneesa.

XUMHYECKasi CUMBOJIMKA. 3HAKM XMMUYECKHUX JIEMEHTOB U ITPOUCXOXKACHUE UX Ha3BaHUM. XHU-
muaeckue Gopmyibl. Maaekcsl u ko3¢ duunenTs. OTHOCUTETBHBIE aTOMHASI M MOJICKYJISIpHAS
MAacCBl.

[TpoBeneHue pacueToB MacCOBOM JI0JIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE HA OCHOBE €ro (op-
MYJIBI.

Ilepnonnueckas cucrema xumudeckux 31neMeHToB 1. M. MenaeneeBa, ee CTpyKTypa: Majble U
OosblIMe ePUO/Ibl, IPYIIBI U NOArpynnsl. [lepuoandeckas cucrema Kak cpaBoyHoe ocodue
JUISL TIOJTYYEHHUS CBEJICHUIM O XUMUYECKUX JIEMEHTaX.

Jemoncrpanuu. 1. Moaenu (mapoctepxueBble U CTroapra—Dbpurieda) pa3IuuHbIX NPOCTHIX U
CJIOXKHBIX BeliecTB. 2. Komekuus cTekIssHHON XuMHu4yeckoil nocysl. 3. Koiekuust marepuanon
Y U3JEJINI U3 HUX Ha OCHOBE alfOMUHHUS. 4. B3aumonenicTBue Mpamopa ¢ KUCJIOTOW U IOMYTHE-
HUE U3BECTKOBOM BOJBI.

Tema 1. ATOMBI XUMHYECKHX 3JIeMeHTOB (94)

ATOMBI KaK (popMa CyIIeCTBOBaHUS XMMHUECKUX 3J1eMEHTOB. OCHOBHBIE CBE/IEHUS O CTPOCHUU
aToMoB. JlokazaTesnbCTBa CI0XKHOCTH cTpoeHHs aToMoB. OnbIThl Pezepdopaa. [TnanerapHas mo-
JIeJIb CTPOEHUS aToMa.

CocTaB aTOMHBIX Si7iep: IPOTOHBI, HEUTPOHBI. OTHOCHUTENbHAS aTOMHAas Macca. B3auMocBa3b
MOHSITHH «(IIPOTOH», KHEUTPOH», «OTHOCUTEJIbHASI aTOMHAs Maccay.

M3MeHeHune yncia NpoTOHOB B si/Ipe aToMa — 00pa30BaHNUE HOBBIX XUMUYECKUX JIEMEHTOB.
M3MeHeHHe yncina HEMTPOHOB B sjpe aToMa — o0pa3oBaHue U30TooB. CoBpeMeHHOe omnpe/e-
JICHUE MOHATHS «XUMHUYECKUN 1eMeHT». M30Tombl Kak pa3HOBUAHOCTH AaTOMOB OJHOT'O XMMHU-
4EeCKOT0 3JIEMEHTA.

OnekTpoHbl. CTpOEHHE IIEKTPOHHBIX YPOBHEH aTOMOB XUMUYECKUX 3JIEMEHTOB MaJIbIX [IEPHO-
n0B. [ToHsTHE O 3aBEPIIEHHOM 2JIEKTPOHHOM YPOBHE.

Ilepnonnueckas cuctema XMMHU4ECKUX 371eMeHTOB J1. 1. MeHneneeBa u CTpO€HHE aTOMOB —
¢u3nUecKnii CMbICT MOPSIKOBOTO HOMEpPA JIEMEHTa, HOMepa TPYIIbl, HOMepa NepHoAa.
W3MeHeHune yncia 3JeKTPOHOB Ha BHEILIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOT'O 3JIEMEH-
Ta — 00pa30BaHUE MOJIOKUTEIBHBIX U OTPHULIATENILHBIX HOHOB. MIOHBI, 00pa30oBaHHbIE aTOMaMHU
METaJIJIOB U HeMeTaJlJI0B. [IpHurHbI H3MEHEHHS] METAINTNYECKUX U HEMETAJUIMYECKHUX CBOWCTB B
nepuojiax u rpynmnax. O6pazoBanue 6MHapHbIX coeuHeHu. [TonsaTrue 06 noHHOM cBsA3U. CXeMBI
00pa3zoBaHus MOH

HOU cBsi3U. B3aumoseiicTBue aTOMOB 3JIeMEHTOB-HEMETAIIOB MEX Y c000ii — oOpa3oBaHue
JIBYyXaTOMHBIX MOJIEKYJI POCTHIX BEILECTB.

KoBasieHTHas HenosipHast XUMHUYECKast CBA3b. DJIEKTPOHHbIE U CTPYKTYpHBIE ()OPMYIIBI.
B3aumopeiicTBie aToMOB HEMETAIIIOB MEXKIy o000 — oOpa3oBaHre OMHAPHBIX COeTMHEHUI
HEMETAJVIOB. DJIEKTPOOTpULIATENbHOCT. KoBaneHnTHast nomnsipHas cBs3b. [loHsATHE O BaJIeHTHO-




CTH KaK CBOICTBE aTOMOB 00pa30BbIBaTh KOBAJICHTHBIC XMMHUECKUE CBSI3H.

Cocrasnenue hopMys OMHAPHBIX COCTUHEHUH 10 BAJIGHTHOCTH. Haxox1eHre BaJICHTHOCTH T10
dbopmyse OMHAPHOTO COETMHEHUS.

B3anmMopeiicTBie aTOMOB METAJIIIOB MEKY COO0H — 00pa3oBaHME METANTHYECKUX KPUCTAIUIOB.
[ToHsiTHE O METAIIIMYECKOM CBS3H.

JdemoncTpaunu. Mojiesii aTOMOB XUMHUYECKHUX 3JIEMEHTOB. [lepuoauueckas cucrema XuMude-
ckux anemeHToB J[. . MenpaeneeBa (paznuunbie GopMBbl).

JlabopaTropHble onbIThl. 3. MoienupoBaHue NpUHIIUNA IEUCTBUS CKAaHUPYIOIIETO MUKPOCKOIIA.
4. V3rotoBieHrue MojelIe MOJICKYJI OWHAPHBIX COSTMHEHUH. 5. I3roTOBIICHHE MOICIH, UILITIO-
CTPUPYIOLIEH CBOMCTBA METAJUIMYECKOM CBSI3H.

Tema 2. IIpocThie BemnecTBa (6 1)

ITonoxenue MeTaioB U HEMETaUIoB B [leproauyeckon cucteme XMMUYECKUX 3J1eMeHTOB [1. .
MenneneeBa. Baxxneime npocThie BEMIeCTBa — METaUIbl (3Kesie30, A TFOMUHHM, KaJIbIIMKA, Mar-
HUH, HAaTpUii, Kanuii). O01mue GpusnuecKkue cBoiicTBa MeTaioB. BaxkHeiie mpocTrie BenlecTa
HEMETaJlIbl, 00pa30BaHHbIE

aTOMaMH KHCIIOpOJia, BOJIOPO/Ia, a30Ta, cepbl, pocdopa, yriaepoaa.

MoutekyJibl IPOCTHIX BEIIECTB HEMETAIIIIOB — BOJAOPOAA, KUCIOPOa,

a3oTa, rajoreHoB. OTHOCUTENbHAS MOJIEKYJISIpHAsl Macca.

CnocoOHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKUX IMPOCTHIX BEUIECTB
— ajutoTponus. AJIOTPOITHBIE MOAH(HUKAIINN KUCIIOpoaa, (hocdopa, ooBa. MeTauimueckue u
HEMETaJUIMYECKUE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBHOCTh 3TOTO MOHSATHSL.

Yucno Asoraapo. KomuectBo Bemectsa. Moib. Mossipaas macca. MoJsipHbIil 00beM 1a3000-
pa3HbIX BenlecTB. KpaTHble €qMHULIBI U3MEPEHHUS KOJIMYECTBA BEIECTBA — MUJUIMUMOJb U KUJIO-
MOJIb, MUJIZTUMOJISIPHASI M KUWJIOMOJISIPHAs. MacChl BEIIECTBA, MIJTUMOJISIPHBIN U KUIIOMOJISIPHBII
00bEeMBbI Ta3000pa3HBIX BEIIECCTB.

Pacuets! ¢ uCTONB30BaHUEM TTOHATHI «KOJUYECTBO BEIIECTBAY,

«MOJISIpHAsI Macca, «MOJISIPHBIN 00bEM ra30B», «UUCI0 ABOTAIPO».

JemoncTpanun. [Tonydenne o3ona. O6pasiibl 6€7I0T0 U CEPOTro

0JI0Ba, 0enoro u kpacHoro ¢ocdopa. HekoTopbeie MeTabl U HEMETAIIBI C KOJIMYECTBOM Bellle-
ctBa 1 Mosib. MoIsIpHBII 00beM ra3000pa3HbIX BEIIECTB.

Tema 3. CoennHeHNs] XMMHY€ECKHX 3J1eMeHTOB (14u)

Crenens okucienusi. CpaBHEHUE CTENIEHU OKUCICHUS U BaJIeHTHOCTH. OnpeiesieHue CTeeH!
OKHCJICHUS JIEMEHTOB B OMHApHBIX coenHeHusax. CocraBieHune Gpopmys OMHAPHBIX COEIUHE-
HHI, 00U CIOCO0 MX HAa3BaHUM.

bunapHbie coeTUHEHNS METAIIOB M HEMETAJIIOB: OKCUIBI, XJIOPUAbI, cynbuasl u np. CocTa-
JeHue ux GopMyiL.

bunHapHbIe COeIMHEHNS] HEMETAIJIOB: OKCU/IbI, JIETy4YH€e BOJOPOAHBIE COEAMHEHUS, UX COCTaB U
Ha3BaHus. [IpeacTaBuTeny OKCHIOB: BOJA, YIIIEKUCIBIN a3, HeraeHas u3BecTh. [IpencraBure-
T JIETYYUX BOJIOPOJHBIX COETMHEHUI: XJIOPOBOJOPOA U aMMHAK.

OcHoBaHUsI, UX COCTAB M Ha3BaHMs. PacTBOprMOCTh OCHOBaHUM B Bojie. [IpencraBurenu miemno-
Yeii: THAPOKCUABI HATPUS, Kanusl U Kanbius. [loHsTHE 00 MHIMKATOpax M KaueCTBEHHBIX Peak-
USX.

Kucnotsl, ux coctaB u Ha3Banus. Knaccudukanus kucnot. [IpencraBurenu KUCIOT: cepHasi, co-
nsHas, azotHas. [lonarue o mkane kucnoTHocTH (mkaita pH). 3menenne okpacku HHIMKATO-
pOB.

Conu KaKk MpOM3BOIHBIE KUCIOT U OCHOBAHUMN, X COCTaB U Ha3BaHUs. PacTBOpUMOCTH cosiell B
Boze. [IpencraBuTenu coneit: xmopua HaTpHs, kKapOoHaT U Gocdart KambpIus.

AMop(dHBIE U KPUCTAUINYECKUE BEIIECTBA.

MexxMonexyspHble B3auMOAeUCTBUS. THUIIBI KPUCTAJUIMUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTB
BEII[ECTB OT THIOB KPUCTALTUYECKUX PEIIETOK.

YucTele BemecTBa u cMecu. [IpumMeps! KUAKNX, TBEPIABIX U ra3000pa3Hbix cMecei. CBolicTBa
YHUCTHIX BEIIECTB U cMecel. VX cocTaB. MaccoBasg 1 00ObeMHas T0JIM KOMIIOHEHTA cMecH. Pacue-
ThI, CBSI3aHHBIE C UCIIOJIb30BAHUEM MOHSTHUS «I0JS».

JemoncTpanuu. O06pasisl OKCHIOB, KHCIIOT, OCHOBAaHUM U coyieil. Moenn KpUCTAITNIECKUX
pELIeTOK XJIOpUJIa HAaTpHsl, aiMasa, okcuaa yriepoaa (IV). KucnorHo-menoynsie WHIUKATOPHI,



M3MEHEHHUE UX OKPACKH B PA3JIMYHBIX CpellaX. Y HUBEPCAIbHBIM HHIUKATOP U U3MEHEHHE €r0
OKpacKH B pa3nuHbIX cpenax. [lkama pH.

JlaGopaTtopHbie onbIThI. 8. O3HAKOMJICHHE C KOJUIEKIIUEH OKCUIIOB. 9. O3HAaKOMJIEHHE CO CBOM-
ctBamu ammuaka. 10. KauectBeHHas peakius Ha yraekucislil ra3. 11. Onpenenenue pH pactBo-
POB KHCIIOTHI, IIeJI04YH ¥ BOJbI. 12. Onpenenenue pH nuMoHHOTO U S0JI0YHOTO COKOB Ha cpe3e
w1o0408B. 13. O3HakoMiIeHHE ¢ KoJeKuuel coseil.14. O3HakoMIIeHUE ¢ KOJUIEKIIMEN BELIECTB C
Pa3sHbIM TUIIOM KPUCTAJUIMYECKOM pemeTku. V3roropienue Moenel KpUCTalIMuecKuX pelie-
TOK. 15. O3HaKomIIeHUE ¢ 00pa3IIOM TOPHOM MOPOJIBL.

Tema 4. U3meHeHusi, mpoucxoasinue ¢ Bemecrsamu (124)

[TonsiTue siBIEHUH, CBSI3aHHBIX C U3MEHEHUSIMH, IPOUCXOSAIINMHU C BEIIECTBOM.

SIBieHus, CBA3aHHbIE C U3MEHEHUEM KPUCTAJUIMYECKOTO CTPOSHHS BELECTBA IIPU IIOCTOSHHOM
ero cocrase, — (huznueckue spneHus. OU3nUecKue SBICHUS B XMMUU: TUCTHIUIALNS, KPUCTAII-
JU3alys, BbIIapUBAHUE U BO3TOHKA BELECTB, (MIBTPOBAHUE U LIEHTPU(]YTHpOBaHHE.

SIBneHus1, cBA3aHHbIE C U3MEHEHHEM COCTaBa BEILECTBA, — XUMUYECKUe peakuuu. [Tpusnaku u
YCIIOBUS MIPOTEKaHUs XUMUYECKUX peakiuil. BpieneHne TerioTsl U cBeTa — Peakluu TOpeHHsl.
[TonsiTHe 00 K30- U PHAOTEPMUYECKUX PEAKIUIX.

3aKOH COXpaHEHUs MacChl BellecTB. XUMUYECKUE ypaBHEHU. 3HaU€HUE UHIEKCOB U K03 hu-
nueHToB. CocTaBieHHE YPAaBHEHUN XUMUUECKUX PEaKLIUM.

PacueTsl 10 XUMHUYECKUM ypaBHEHUsAM. Penienne 3a1a4y Ha HaX0KJIEHUE KOJIMYECTBA, MacChl UIIH
o0bemMa MPOAyKTa peaklMK 110 KOJIMYECTBY, MacCe WIM 00bEMY UCXOJIHOTO BellecTBa. PacueTsl ¢
UCIIOJIb30BAaHUEM MOHSTHUS «IOJIs», KOI'/la MICXOIHOE BEILIECTBO JaHO B BUJIE PacTBOpA C 3a/1aH-
HOM MacCOBOM JI0JIEW paCTBOPEHHOT'O BELIECTBA UIIM COJAEPKUT OIPEACIICHHYIO JOJIIO IPUMECEH.
Peakuuu paznoxenus. [IpencraBienue o CKOpocTH XMMHUYECKHUX peakiuil. Karanuzaropsi.
®epmenTshl. Peakuinu coenunenus. Katanutuueckue U HeKaTalUTUYECKUE peaKIMK, 00paTUMbIe
U HeoOpaTuMble peakuuu. Peakuuu 3amenieHus. Psj akTHBHOCTH METaJIIIOB, €0 UCIOJIb30BAHUE
JUIS IPOTHO3UPOBAHUS BO3MOKHOCTH IIPOTEKAHUS PEaKLUN MEXy METAIJIaMU U KUCJIOTaMH,
peaKuuii BBITECHEHUS

OJIHUX METAJUIOB U3 PACTBOPOB UX COJICH NpyruMu MeTayiamu. Peakiun oomeHa. Peakium
HelTpanu3anuu. Y cioBus NpOTeKaHUs peakuuii oOMeHa B pacTBOPAX /10 KOHIIA.

THuIbI XUMHYECKUX pEaKLMii Ha IPUMEPE CBOMCTB BOABL. Peakius pa3inoKeHNus: — IIEKTPOIU3
BOJIbl. Peakiuu coequHeHns — B3auMOJIeHCTBUE BOJBI C OKCHIaMU METAJIJIOB U HEMETAJLJIOB.
VYcnoBue B3aMMOJEHCTBYS OKCHIOB METAJUIOB U HEMETAJNIOB € BOJOW. [ToHsATHE «TUIPOKCHUIBDY.
Peakiuu 3aMmerieHus — B3aMMO/IEHCTBHE BOJIbI ¢ MeTaiaMu. Peakiiuu oOMeHa — ruipoyiu3 Be-
IIECTB.

Jemoncrpanuu. [Ipumeps! puznyeckux sBIeHUil: a) niuaBneHue napaduxa; 0) BO3roHKa noja
WK OE€H30MHON KHUCIIOTHI; B) PACTBOPEHHME OKPAILIEHHBIX COJei; I) nud@y3ust TymucTbIX Be-
LIECTB C TOPSIILEN JIAMIIOYKY HaKanuBaHus. [[puMeprpl XUMHUUECKUX SBICHUI: a) TOPEHUE Mar-
Hus, pocdopa; 0) B3auMoIeHCTBUE COISTHONW KUCIOTHI C MPaMOPOM WJIM MEJIOM; B) IIOJTy4YEHHUE
runpokcuaa meau (II);r) pacTtBopeHue noryueHHOro ruAPOKCHIA B KUCIOTaX; 1) B3aUMO i -
ctBue okcuna meau (I1) ¢ cepHo¥i KMCIOTON NpU HArpeBaHUM; €) pa3jioKeHHUE IepMaHraHaTa Ka-
TS 5K) PA3JIoKEHHE IEPOKCHIA BOJIOPOA € TIOMOIIBIO TMOKCU A MapraHlia U KaTaas3bl KapTo-
Genst uIM MOPKOBH; 3) B3aUMOJIEHCTBHE Pa30aBIEHHBIX KUCIOT C METaJNIaMHU.

JlabopaTopHusle onbIThI. 16. [IpokanuBanue Menu B INIaMEHU CIUPTOBKHU. 17. 3amelnenne Mmeau
B pactBope xsopunaa meau (1) sxenezom.

Tema S. IIpakTukym 1.

IIpocreiimme onepannu ¢ BemecTsoM (34)

1. IlpaBuna TexHuKM O0€30MacHOCTH MpH paboTe B XuMHUYeckoM kabunete. [Ipuemsl oOparienus
¢ 1abopaTopHBIM 00OPYOBAaHUEM U HarpeBaTelbHBIMU TTpuOOopamu. 2. HabGmronenus 3a n3meHe-
HUSIMH, TIPOUCXO/ISAIIUMU C TOPSIIECH CBEUOH, U UX ONMUCaHHE (JIOMALTHUIA SKCIIEpUMEHT). 3.
AHanu3 IoYBbI U BOABI (IoMalIHUM 3KcniepuMenT). 4. [Ipu3Haku xumudeckux peakuuil. 5. [Ipu-
TOTOBJIEHHE PacTBOpA caxapa U pacyeT ero MacCoBOM J0JIHM B pacCTBOPE.

Tema 6. PactBopenue. PacTtBopbl.

CpoiicTBa pacTBOpPOB JIeKTPOJIUTOB (181)

PacTBopeHnue kak pusnko-xumudeckuii npouecc. [lonarue o ruapaTax u KpUCTaLIOTUIpaTaXx.
PactBopumocTs. KpuBble pacTBOpUMOCTH KaK MOJIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX



BEILECTB OT TeMneparypsl. HacklieHHbIe, HEHACHIIIICHHBIE U MTEPECHIILIEHHBIE PACTBOPHI. 3HAYE-
HUE pacCTBOPOB JJIs IPUPOBI U CEILCKOrO XO035MCTBa.
[TonsiTHE 00 IEKTPOIUTUYECKON JUCCOMMAIMHI. DICKTPOIUTHI U HEAJIEKTPOIHUTHL. MeXxaHu3M
JUCCOIUAIIMHN AIIEKTPOIUTOB C PA3JIMYHBIM XapaKTepoM CBsi3U. CTENeHb 3JIEKTPOIUTUYECKON
muccouranuu. CUbHbIE U c1a0ble SJeKTPOIUTHI.
OCHOBHBIE TIOJIOKEHUSI TEOPUU IEKTPOIUTHUECKOM auccounanuu. oHHbIe ypaBHEHUS peak-
nui. Peakiiuun oOMeHa, uayime 10 KOHIIa.
Knaccudukanus nOHOB U X CBOMCTBA.
Kucnotsl, ux xnaccuduxanus. Juccouunanust KUCIOT U UX CBOMCTBA B CBETE TEOPUH IEKTPOIU-
THUYECKOM quccounanuu. MosekynsipHblE 1 MOHHBIE YPABHEHHS peakuui. Bzaumoencreue
KHUCJIOT C METaJUIaMU. DJIEKTPOXUMHUYECKUH Psii HAPSKEHU I MeTallIoB. B3anumoieiicTBre Kuc-
JIOT C OKCHJIaMHU METaJI0B. B3auMoIeiCTBHME KUCIOT C OCHOBAaHUSIMU — PEAKLIMS HEUTpaau3a-
uuu. BzanmoaeiictBue Kucior ¢ cosimu. Mcnonb3oBanue TabIuIbl pacCTBOPUMOCTH AJIs XapaK-
TEPUCTUKH XUMUUYECKUX CBOMCTB KUCIIOT.
OcHoBanus, ux knaccudukanus. /fuccounanus oCHOBaHUIN UHX CBOMCTBA B CBETE TEOPHUH dJICK-
TPOJUTUYECKON THCCOLIMALIAH.
BzaumopeiictBue ocHoBaHMi ¢ consiMu. Vcnonbp3oBaHue TabIMIbl pACTBOPUMOCTH I XapaKTe-
PUCTUKHM XMMHUYECKUX CBOMCTB OCHOBaHUN. B3auMonencTBue 1menoden ¢ OKCU1aMu HeMeTall-
JIOB.
Comnu, uX TUCCOIMAIUs U CBOMCTBA B CBETE TEOPHUH IICKTPOIUTHUECKOM nuccoruanuu. B3aun-
MOJIEHCTBHUE COJIeH ¢ MeTaiaMi, 0COOEHHOCTH ATHX peakiuii. BzaumoneiicTBue coneii ¢ coms-
Mmu. Hcrionb3oBanue TaOIUIIbl PACTBOPUMOCTH ISl XapaKTEPUCTUKH XUMUYECKUX CBOMCTB CO-
JIeH.
O06o006menne cBeieHuit 00 OKCHIaxX, NX KiIacCu(UKaIui U CBOWCTBAX.
['eneTnueckue psiabl MeTaia U HeMeTasuia. ['eHeTudeckas cBsIi3b MEKy KilaccaMu HeopraHuye-
CKHUX BELIECTB.
OKHMCIUTENbHO-BOCCTAHOBUTENbHBIE peaknu. OnpeeneHue CTeNeHel OKUCICHUS 115 AJIEMEH-
TOB, 00PA3yIONINX BEIIECTBA PA3HBIX KJIACCOB. Peakimum HOHHOTr0 0OMEHA U OKUCIIUTEITHHO-
BOCCTAHOBUTEJbHBIE peakuu. OKUCIUTENb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE.
CocraBiieHre ypaBHEHUN OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM JIEKTPOHHOTO
OamaHca.
CBoiicTBa IPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB, KMCJIOT U COJIEH B CBETE€ OKUCIUTEIb-
HO-BOCCTAHOBUTEJIbHBIX PEAKIUH.
JeMmoncTpanuu. VcnibiTanue BEMIECTB U KX PACTBOPOB Ha AJIEKTPOINPOBOAHOCTh. 3aBUCUMOCTh
AIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTBI OT KOHIIEHTPALUU. /[BUKEHNE OKpALLIEHHBIX HOHOB B
NEKTPUYECKOM I0JIe. B3aumMoielcTBUE LIMHKA C CEPOH, COJITHOW KMCIIOTOM, XJIOPUIOM MEIH
(IT). F'openne maruus. BzaumoieiicTBrE XJTOPHOM U CEPOBOIOPOAHON BOJIBI.
JladopaTropHublie onbIThI. 18. B3anmoseiicTBre pacTBOPOB XJIOpU/Ia HATPHs M HUTpaTa cepedpa.
19. ITony4yeHnne HEPACTBOPUMOIO THAPOKCHUIA U B3aUMOICUCTBUE €ro ¢ KucinoTamu. 20. B3au-
MOJIEHICTBHE KUCIIOT C OCHOBaHMSIMU. 21. B3anMoaeicTBre KUCIOT ¢ OKCHIAMU METAJLIOB. 22.
BzauMogeiicTBre KHUCIOT ¢ MeTaliaMH. 23. B3aumonelicTBrUe KUCIOT ¢ CONsIMH. 24. B3auMmoaeii-
CTBHUE 1IEJI0YeH ¢ KucaoTamu. 25. BzaumoseicTre menoueid ¢ OKkCuaaMu HeMeTauioB.26. B3a-
uMoJIelicTBHE 1enoueil ¢ cossaMu. 27. [lonydenue u cBoiicTBa HEpaCTBOPUMBIX OCHOBaHUM. 28.
BsaumoelicTBre 0CHOBHBIX OKCHIOB C KHCIOTaMHU. 29. B3anmonelicTBE OCHOBHBIX OKCHUIIOB C
Bo0i1.30. B3aumojeiicTBre KUCIOTHBIX OKCHIOB ¢ 1ienoyamu. 3 1. BzaumoaeiicTBue KUCIOTHBIX
OKCHIO0B ¢ Bomou. 32. B3aumopencTBue coser ¢ kucinotamu. 33. BzanmoneiicTBue colieii ¢ mie-
nouami. 34. BzaumopeiictBue coneit ¢ consimu. 35. BzaumoelicTBue pacTBOpOB COJIEH ¢ MeTall-
JIaMH.
Tema 7. [IpakTukym 2. CBoiicTBa pacTBOPOB JIeKTPOJIUTOB (1 1)
4. Pemienue 3KCIEpUMEHTAIBHBIX 33]1a4.

9 KJIACC
BBenenue. O01mas xapakTepucTUKAa XUMHYECKHX JIEMEHTOB M XUMHYeCKUX peakiuii. Ile-

puoanyeckui 3axoH U Ilepuoaunyeckas cucrema xumudeckux djaemenToB /[I. M. Menpeiee-
Ba (10 u)



XapakTepUCTHKa 3JIEMEHTA 110 €r0 N0JIOKEHUIO B [leproandeckoil cucreMe XUMUYECKUX dJIe-
menToB JI. 1. MenneneeBa. CBoiicTBa OKCHIOB, KMCJIOT, OCHOBAHHM U COJIEH B CBETE TEOPUU
JNEKTPONIMTUYECKON TUCCOIUALNU U OKACICHHUS-BOCCTAaHOBIICHUS.

[TonsiTHE O IEpeXOIHBIX AMeMeHTax. AMpoTepHOCTh. [ eHeTHUeCKuil psia MEPEeX0qHOTO SJIEMEH-
Ta.

Ilepnonnueckuil 3akoH u Ilepuonnueckas cucrema XuMu4eckux 3jeMeHToB 1. 1. Menneneesa.
XuMH4YecKasi OpraHu3alys )KMBOM U HEKUBOU MPUPObl. XUMUYECKUI COCTAB siApa, MAHTUU U
3€6MHOM KOpbl. XUMUYECKHE JIEMEHTBI B KJIIETKAX KMBBIX OPraHU3MOB. Makpo- ¥ MUKpOdJIE-
MEHTBI.

O06o001IeHNe CBeIeHNH 0 XUMHUECKUX peakuusx. Kinaccupukanus XuMHUECKUX peakiuii mo
Pas3IMYHBIM NIPU3HAKAM: «UUCIIO U COCTaB PEarupyroIux U 00pa3yroLIMXcsl BELECTBY, «TEIlI0-
BOM 3 heKT», «HATPABICHUEY, «U3MEHEHHE CTETICHEH OKHUCICHUS JIEMEHTOB, 00Pa3yIOLIHNX pe-
arupymrouye BelecTBay, «(hazay, «MCIoIb30BaHUE KaTalln3aTopay.

ITonsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. DakTopbl, BIMAIONNE HA CKOPOCTh XUMUYECKHUX
peakumii. Katanuzaropsl u katanu3. UHTHOUTOpPBI. AHTHOKCH/IAHTHI.

JNemoncrpanuu. Pazmuunsie popmbl Tadbmuist J. Y. MenaeneeBa. Moesn aToMOB 3JIEMEHTOB
1—3-ro nepronoB. Mozenb cTpoeHUsI 3eMHOT0 11apa (IoNepeyHblil pa3pes). 3aBUCUMOCTb CKO-
POCTH XMMHUUYECKOM peakliy OT IPUPO/Ibl pEarnpyoIUX BEIIECTB. 3aBUCHMOCTh CKOPOCTH XU-
MUYECKON PEAKLUHU OT KOHLIEHTPALMK PEarnpyoIlnX BEIIECTB. 3aBUCUMOCTb CKOPOCTH XMMHYE-
CKOH peakliy OT IJIOLIAJAN CONPUKOCHOBEHMSI pearupyromnux BeIecTB («KUISIIIUN clloii»). 3a-
BHCUMOCTb CKOPOCTH XUMHUYECKOM PEAKLMU OT TEMIIEPATYphl PEarupyouux BemecTs. I'omo-
TeHHBIN U reTepOreHHbI KaTanu3bl. DepMeHTaTUBHBIN KaTanu3. UHrubuposanue.
JlabopaTopHusie onbIThI. 1. [TonyyeHne rupokcuia HMHKA U UCCIEA0BaHUE €TI0 CBONCTB. 2.
MopenupoBanue noctpoenus [lepuoandeckoit cucreMsl XUMU4eCKUX 3i1eMeHTOB /1. 1. Menne-
aeeBa. 3. 3ameleHue xeie3oM Meau B pactBope cyibdarta meau (11). 4. 3aBucHUMOCTh CKOPOCTH
XUMHUYECKON pEeaKlMU OT MPUPOIbl PEarupyrolINX BEHIECTB Ha IPUMEPE B3aUMOAEUCTBUS KU C-
JIOT C METAJUIAMH. 5. 3aBUCUMOCTb CKOPOCTH XMMUYECKON PEAKIIMHN OT KOHLIEHTPALMK pearupy-
IOIMX BEUIECTB HA IPUMEPE B3aUMOJICHCTBUS IMHKA C COJITHOM KUCIOTOW Pa3IMYHOM KOHIICH-
Tpauuu. 6. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIMK OT ILIOIAAN COIPUKOCHOBEHUS pea-
TUPYIOIIMX BellecTB. 7. MoneIMpoBaHue «KUIISIIETrO CIos». 8. 3aBUCUMOCTh CKOPOCTH XUMUYe-
CKOM peakLMy OT TEMIIEPATypPhl pEarupyOIIUX BEIIECTB HA IIPUMEPE B3aUMOJIEHCTBUSA OKCUIA
meau (II) ¢ pacTBOpoM cepHOI KMCIIOTHI pa3InYHOM TemIepaTypsl. 9. Paznoxxenue nepokcuaa
BOJIOpO/JIa ¢ MOMOIIbI0 okcua Mapranna (IV) u karanassl. 10. O6HapyxeHue KaTana3bl B HEKO-
TOPBIX MUIIEBBIX MpoaykTax. 1 1. UHrubupoBanue B3anMoaelcTBUS KUCIOT C METAJUIAMH YPO-
TPOIIMHOM.

Tema 1. Metani (14u)

ITonoxenue meramios B [Iepuoanueckoii cucreme xumuueckux snementos . M. Menzeneesa.
Mertannuueckast KpUucTasinyeckasi petieTka 1 MeTajuinyeckasi XuMuueckas cBsizb. O6mue du-
3U4eCKHe CBOMCTBa MeTasuloB. CIUIaBbl, X CBOMCTBA U 3HaUEHHE. XUMUYECKUE CBONCTBA Me-
TaJUIOB KaK BOCCTAHOBUTEJIEH, a TAKXKE B CBETE UX MOJOKEHHS B JIEKTPOXUMUYECKOM PSILY
HaNpPsUKEHUN METAJUIOB.

Koppo3us metannos u cnocodsl 60pb0bI ¢ Hell. MeTtaibl B npupoze. O6mmue crnocodbl ux mo-
Jy4YEHHUS.

O01mas xapakTepuMcTHKA HIeJOYHbIX MeTal10B. MeTtamisl B npupoze. O61mue crnocods! ux
nosryueHus. Ctpoenue aromoB. Lllenounble MeTaIbl — MPOCTHIE BelecTBaA. BaxkHenmue co-
€AMHEHHUS LEJIOYHBIX METAIIJIOB — OKCH/JIbL, THIPOKCH]IBI U COJIU (XJIOPH/IbI, KApOOHATHI, CYJb-
(atbl, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HApOIHOM X03saicTBe. KanuiiHbie ynoOpeHus.
OO0masi XapaKkTepUCTHKA 3J1EMEHTOB IVIABHOM MOATPYIIbI

IT rpynmnbi. Ctpoenue atromoB. ll{enoyno3emMenpHble METallIbl —IIPOCThIE BEIIECTBA. BaxkHei-
1K€ COeIMHEHUS MIETOYHO3EMENbHBIX METAIJIOB — OKCH/IbI, THIPOKCHUIBI U COJIU (XIJIOPUBI,
KapOOHATBI, HUTPATHI, CyIbdaThl, pocdarsl), MX CBONCTBA U IPUMEHEHHUE B HAPOJHOM XO3SH-
CTBE.

Amromunmii. CTpoeHue aroma, GU3ndecKkrue 1 XMMUYECKHe CBOMCTBa mpocToro Bemectsa. Co-
€MHEHUSI aJTIOMUHUS — OKCHJI U TUIPOKCUT, UX aMPOTepHbIN XapakTep. Baxkneimume conu
anomMuHus. [IpuMeHeHne aatoMUHUS U €70 COEAUHEHN.



Keneszo. CtpoeHue atoMa, GU3NIECKUE U XUMUIECKHIE CBONCTBA

IIPOCTOrO BelecTsa. I eHeTnueckue psiabl Fe?* u Fe®'. Baxneitime

COJIM KeJsie3a. 3HAYEHHUE JKeJie3a U €ro COCIMHEHUN 11 MPUPOAbl HHAPOIHOTO XO35MCTBA.
JNemoncTpanuu. OOpasiibl MEJIOYHBIX U HIETOYHO3EMENbHBIX MeTaioB. O0pasIibl CIJIaBOB.
B3aumoneiicTBre HaTpus, TUTUA U KaJdbliUs C BOAOW. B3auMoaeiicTBue HaTpus U MarHus ¢ Kuc-
nopoaom. BzaumopeiictBue MeramioB ¢ HeMetaiuiamu. [lomydenne ruapokcuaos xkenesa (1) u
().

JlabopaTopHusbie onbIThI. 12. B3anmozaeiicTBue pacTBOPOB KUCIIOT

u conelt ¢ MetaiiaMu. 13. O3HakomiieHuE ¢ pyaamu xenes3a. 14. OkpaiivBaHue MiaMeHu COJsi-
MU HIEJOYHBIX MeTasuioB. 15. BzaumopeiictBue kanbuus ¢ Bojoi. 16. [lomyuenue rugpokcuaa
KaJIbLIMS U HCCIIEJOBaHUE €ro CBOMCTB. 17. [lonyyeHnue ruipokcuia alnroMUHUS U UCCIE0BaHUE
ero cBoiicts. 18. B3aumopeiicTBue xeinesa ¢ coysiHol kucioToi. 19. [lonydenne ruipokCuioB
xkenesa (I1) u (III) u u3yuyeHue ux cBOMCTB

Tema 2. [Ipaktukym 1. CBoiicTBa MeTAJUIOB M UX coeIMHEeHU (2 u)

1. PemieHne skciepUMEHTANIbHBIX 337]a4 Ha PACIIO3HABAHUE U ITOJIYyYEHUE COCTMHEHUIN MeTal-
JIOB.

Tema 3. Hemetasisbl (25 )

OO01as xapakTepuCTHKa HEMETAJIOB: oJI0keHue B [lepuonnyeckoil cucteMe XuMHYECKUX
snemenToB JI. . MenaeneeBa, 0cOOCHHOCTH CTPOCHHS aTOMOB, 3JIEKTPOOTpHUIIATENHHOCTH (D0)
KaK Mepa «HEeMEeTAITMYHOCTHY, pall D0. Kpucramiueckoe cTpoeHne HEMETAIIIOB — IPOCTHIX
BelecTB. Amuorponusi. usnyeckue cBoricTBa HeMETAI0B. OTHOCUTEIBHOCTh OHATHHI «Me-
TalI» U «HEMETAJLD).

Bonmopona. [Tonoxenue Bogopoja B [leppoanyeckor cucreMe XuMU4ecKkux 3inemeHToB /1. H.
MenpeneeBa. CTpoeHue atoma 1 MOJIEKyJbl. @U3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPOAA,
€ro MoJy4YeHUue U IpUMEHEHHE.

Bopa. Ctpoenue monekyibl. Bogoponnas xumuueckas cBsa3b. @u3nueckue CBOMCTBa BObI.
AHomanuu cBoicTB BoJbL. ['uapodunbabie U ruapodoOHbIe BelecTBa. XUMUUECKHUE CBOMCTBA
Bosibl. KpyroBopot Bobl B ipupose. Bogoouncrka. Aspanus Boabl. beitoBeie puinbTpsl. MuHe-
panbHble BOJbI. ucTuiuinpoBaHHas BOJa, €€ MOJyYeHUEe U IPUMEHEHUE.

O0mas xapakrepucTuKa rajoreHos. Ctpoerue aromoB. IIpocTeie BenecTBa 1 OCHOBHBIE CO-
eMHEeHUS TAJIOTeHOB, HX CBoMcTBa. KpaTkue cBenenus o xjope, Opome, prope u noae. Ipume-
HEHHE TAIOTE€HOB U UX COEMHEHUI B HAPOJHOM XO35MCTBE.

Cepa. CtpoeHue aroma, aJuIOTPOINHs, CBOUCTBA U IPUMEHEHHE poMOnYecKoi cepbl. OKCUABI
cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npuMeHeHue. CepHasi KUCIOTa U €€ COJIH, UX TIPHU-
MEHEHHUE B HAPOJHOM X03s51McTBE. [IpON3BOACTBO CEPHON KUCIIOTHI.

A3ot. CTpoeHHe aToMa U MOJIEKYJIbI, CBOMCTBA IIPOCTOTO BELECTBA. AMMMAK, CTPOEHUE, CBOM-
CTBa, NOJIy4eHHe U npuMeHeHne. Com aMMOHHS, X CBOMCTBA U IpuMeHeHne. OKCHUpl a30Ta
(IT) u (IV).A30THas kucnota, ee cCBoicTBa U mpuMeHeHne. HuTpatel 1 HUTpUTHI, TpodsiemMa ux
COJIepKaHUS B CEITbCKOXO035HCTBEHHON MPOAYKIMH. A30THBIE yI00pEHUS.

®ocdop. CtpoeHune aToMa, aJUIOTPOIUs, CBOMCTBA OEJI0T0 U KpacHOTo gocdopa, ux npumeHe-
Hue. OcHOoBHBIE coennHenust: okcua pocdopa (V) u oprodochopnas kucnora, pocdarsl. Doc-
¢dopHbIe ynoOpeHus.

Yraepoa. CTpoeHue aTroma, aluIoTponHus, CBoWCTBa Mo duKanui, mpuMeHeHne. OKCHUIbI yTiie-
pona (II) u (IV), ux cBoiictBa u mpumeHenre. KapOoHaThI: KaJbLIUT, CO/IA, TTOTAIIl, UX 3HAYEHUE
B IIPUPOJIE U )KU3HU UYEJIOBEKA.

Kpemuuii. CtpoeHne aroma, KpUCTAIINYECKUI KpEMHUH, €ro cBoWcTBa U puMeHeHue. OKcus
kpemuus (IV), ero npupoansie pazHoBuHOCTH. CHUIIMKaThl. 3HAYEHUE COEIMHEHUIN KPEMHMSI B
KUBOHM U HEXXUBOM npupoe. [IorsATHEe 0 CHIIMKATHOW MPOMBIIIJIEHHOCTH.

JemoncTpanuu. O6pasiipl raloreHoB — NPOCTHIX BelecTB. B3anMoeicTBIe rajloreHoB ¢
HaTpUEeM, C aJIIOMUHUEM. BriTecHeHue XjaopoM OpoMa MK Hojia U3 pacTBOPOB UX coseil. B3au-
MOJIEHCTBHUE CEPBI C METAJJIaMH, BOJOPOJIOM M KMCIOpOI0M. B3anMonelicTBre KOHIEHTPUPO-
BAHHOM a30THOW KUCJIOTHI ¢ Me/bI0. [lormomnienue yriieMm pacCTBOPEHHBIX BEIIECTB WM Ta30B.
Boccranosnenne Meau u3 ee okcuaa yrieM. O0pasibl IPUPOIHBIX COSTMHEHUN XII0pa, Cephl,
docdopa, yraeposaa, kpemMuus. OOpa3ibl BaXXHEHIITNX 711 HAPOTHOTO XO3SMCTBA CyIb(aToB,
HUTPATOB, KapOOHATOB, GoctaToB. OOpa3Ibl CTEKIa, KEpAaMHUKH, IEMEHTA.



JlabopaTopHusie onbIThl. 20. [Tonyuenue u pacno3HaBanue Bogoposa. 21. Mccnenosanue mno-

BEPXHOCTHOI'O HATSXKEHUS BOJIbI. 22. PacTBOpeHUe nepMaHraHaTa Kajausi Wil MEJIHOr0 Kyrnopoca

B Bojie. 23. 'maparamus o6e3BoxkeHHOTro cynbdara meau (I1). 24. M3roroBneHne runcoBoro otT-

neyaTka. 25. O3HaKOMJICHHE C KOJUIEKIUEH OBITOBBIX (PMIBTPOB. 26. O3HAKOMIICHHE C COCTABOM

MHUHEPAIBHON BOJIBI.

27. KauecTBeHHas peakyus Ha rajloreHu1-uoHsl. 28. [TonyueHnue u pacrio3HaBaHUE KUCIOPOAA.

29. I'openue cepsl Ha Bo3ayxe U B kuciopoje. 30. CBoicTBa pa30aBiIeHHON CEPHOM KHUCIIOTHI.

31. Uzyuenwue cBoiicTB ammuaka. 32. Pacno3naBanue coneit ammonus. 33. CBoiicTBa pa3baBieH-

HOM a30THOM KUCIOTHI. 34. B3anuMo1eiicTBHEe KOHIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJBIO.

35. Topenue pocdopa Ha Bo3ayxe u B kuciopoae. 36. PacosnaBanne pocdatos. 37. 'openue

yriist B kuciopoze. 38. [lonydeHue yroiabHOM KUCIOThI U u3ydeHue ee cBoucTB. 39. Ilepexon

kapOoHaToB B rupokapOonarsl. 40. Paznoxenne ruapokapoonata natpus. 41. [Tonyuenue

KPEMHEBOM KHCIIOTHI M U3yYCHHE €€ CBOMCTB.

Tema 4. [Ipaktukym 2. CBoiicTBa coeluHeHU HeMeTALIOB (3 u)

1. Pemienne skcnepuMeHTaNbHbIX 3a1a4 110 TeMe «lloarpynmna rasorenosy. 2. Pemienue skcne-

PUMEHTAJIbHBIX 3a/1a4 1o Teme «[loarpynma kuciopona».3. [lonyuenue, cobupanue u pacmo-

3HaBaHUE T'a30B.

Tema 5. O6001IeHUEe 3HAHNH 10 XUMMH 32 KyPC 0CHOBHO#M mKoJbl. [logroroBka k rocynap-

CTBEHHOM MTOrOBOM aTTeCTALINMH

(10u)

[Tepuoanueckuii 3akoH u [lepuoanueckas cucrema xumudeckux sneMentoB [I. M. Mennaeneena.

@u3nyecKuil CMBICI OPAIKOBOIO HOMEpa 3JI€MEHTA, HOMEPOB IEPHOJIa U IPYIIIbL. 3aKOHOMED-

HOCTU U3MEHEHUS CBOICTB 3JIEMEHTOB U X COCIUHEHHI B IEPUOJIaX U TPYIINax B CBETE Mpe/-

CTaBJICHUN O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HAUYEHUE MEPUOINYECKOTO 3aKOHA.

Bupl XuMHU4ECKHX CBSA3€H U TUIBI KPUCTAITUTMUECKUX PEHIETOK.

B3anMOCBsI3b CTPOECHMS M CBOMCTB BELIECTB.

Knaccudukanus XuMHUECKUX peakluid Mo pa3IMYHbIM MPU3HAKaM (YHCIIO0 U COCTaB pearupyro-

IIMX ¥ 00pa3yIONUXCsl BEMIECTB; HAIMYME TPAHUIIBI pasnena (a3; TeroBoi 3G GeKT; n3MEHEHNE

CTENeHEeH OKUCIICHHs aTOMOB; UCIIOJIb30BaHUE KaTalnu3aTopa; HarpaBjieHue nporekanus). Cko-

POCTh XUMHYECKHX PEaKIuii U (haKTOPHI, BIHSIOMNE Ha Hee. OOpaTUMOCTh XUMHUYECKHX Peak-

U U CIIOCOOBI CMEIICHHS] XUMHUYECKOT'O0 PABHOBECHS.

[TpocTeie U ciioXkHbIE BellecTBa. MeTaiuibl M HeMeTauibl. [ eHeTnyeckue pspl MeTania, HeMe-

Tajia u nepexogHoro Metaniaa. OKCHIbI U THAPOKCHUIBI (OCHOBAHUS, KUCIOTHI, aM()OTepHbIE

TUAPOKCUBI), conu. VX cocras, knaccudukanus 1 o01re XMMUYECKUe CBOMCTBA B CBETE TEO-

PUU BIEKTPOIUTUUECKON TUCCOLUALINH.

3.TemaTnueckoe NJIAHUPOBAHME C ONIpeAeIeHMeM OCHOBHBIX BH/10B Y4eOHOI 1esiTeIbHOCTH
8kiacc

Ne | TEMA YPOKA | COJIEPXKAHUE YPOKA | BUJ JAEATEJBHOCTH YUYEHHUKA
BBEJIEHUE (54)
1 IIpenmer xu- IIpenmer xumuu. Metoapl OrnpeneneHnst NOHIATHN «aTOM», «MOJIEKY-
MUH. MMO3HAHMS B XUMHUH: HAOIIO- J1aY, «KXUMHYECKHI dIIEMEHTY, «BeIlle-
BCH_IGCTBa ACHHUC, SKCIICPUMCHT, MOJIC- CTBO», «IIPOCTOC BCUICCTBO», «CJIOKHOC

nvupoBaHue. MIcToUHUKHN XU-
Mu4eckol nHpopMaluu, ee
MOJIydeHHUE, aHAIIU3 U TIPEe]I-
CTaBJIEHUE €r0 PE3YJIbTaTOB.
[ToHsiTHE O XUMUYECKOM
aJIeMeHTe U popmax ero cy-
IIECTBOBAHHUS: CBOOOIHBIX
aTomax,

MIPOCTHIX U CIIOKHBIX BEIIIe-
CTBax.
JemoncTpaunu.Monaenu
(mapoctepxHeBbie U CTroap-
ta—bpurneda) paznumuHbIX

BEIIIECTBO», «CBOMCTBA BEIIICCTBY.
Onucanue U cpaBHEHUE MTPEAMETOB U3Y-
YEHUsI €CTECTBEHHOHAYYHBIX JUCITUTUIMH,
B TOM YHCJIC XUMHH.

Knaccudukanms BenecTsB mo cocTaBy
(TIpOCTBIE U CTIOKHBIE).

XapakTeprucTUKa OCHOBHBIX METOJIOB U3Y-
YEHUs1 €CTECTBEHHOHAYUYHBIX AUCIUIUIMH.
Paznuuenne Tema u BemecTBa; XuMHu4e-
CKOT0 DJIEMEHTA U

IPOCTOTO BEIIECTBA.

Onucanne GpopM CymecTBOBAHHS XUMH-
YECKHUX DJIEMEHTOB; CBOMCTB BEIIECTB.




MPOCTHIX U CIIOKHBIX BE-
niecTB. Koyuteknus CTeKIsH-
HOW XMMHUYECKOMN MTOCYIBI.
Konneknusa matepuanoB u
HU3Jenil U3 HUX Ha OCHOBE
AITOMUHMUS.

JlabopaTopHble onbIThI. 1.
CpaBHEHME CBOMCTB TBEPBIX
KPUCTAJUTMYECKUX BEIIECTB U
pacTBOPOB

BrinonHeHue HEMOCPeICTBEHHBIX HAOIO-

JIEHUI U aHaJIN3 CBOMCTB BEILIECTB U SABJIC-
HUMW, IPOUCXOASAIINX C BELIECTBAMH, C CO-

OJIFOZICHUEM TIPABUJI TEXHUKH O€301MacHO-

CTH.

Odopmienue otueTa, BKIFOYAIOIIETO OIH-
caHue HaOJIIOJCHUS, €T0 Pe3yJIbTaTOB, BbI-
BOJI0B. Mcronp3oBanue pu3HIeCcKOro Mo-

JIeTUPOBAHUS

[IpakTnueckas
paborta Ne 1.
[Tpuemsb 06pa-
mieHus ¢ Jj1abo-
paTopHBIM 000-
PYIOBaHUEM U
HarpeBaTelb-
HBIMU TTPUOO-
pamu

[IpeBpaiienus
BelecTB. Poib
XUMUU B KU3HU
YEJI0BEKa.

[IpeBpamenus Beniects. OT-
JTUYNE XUMHYECKUX PEaKInit
0T (pU3MYECKUX SBICHHIA.
Ponp xumuu B KU3HU 4es0-
Beka. Xemoduiusa u xemodo-
ous. Kpatkue cBeieHus us
HUCTOPUH BO3HUKHOBEHHUS U
pa3BuTusa xumuu. Poib ore-
YECTBEHHBIX YUECHBIX B CTa-
HOBJICHUM XUMUYECKOM
Hayku — pabotsl M. B. Jlo-
MoHOcOBa, A. M. byTtiepoga,
J. 1. MeHaeneena.
JemoncTpauunu. Bzanmo-
JIEMCTBUE MpaMoOpa C KUCIIO-
TON ¥ IOMYTHEHUE U3BECTKO-
BOU BOJIBL.

JlaGopaTopHbIe ONBITHI. 2.
CpaBHeHHE CKOPOCTH HCHa-
peHus BOJIbl, 0O/IEKOJIOHA U
STHIIOBOTO CTIUPTa ¢ (HUITh-
TPOBAJILHOM OyMaru

OnpeneneHus NOHATUN «XUMUYECKHUE SIB-
JCHUSY, «(PU3UUECKUE SIBIICHUSY.
OOBsicHEHHE CYIIIHOCTU XUMUYECKUX SIB-
J€HUH (C TOYKU 3PEHUS] ATOMHO-
MOJIEKYJISIPHOTO YU€HUsI) U UX HPUHLIMITH-
QJIBHOTO OTINYUS OT PU3NUECKUX sIBIIE-
HUM.

XapakTepucTrKa poJii XUMHH B )KU3HU
YeJI0BEKA; POJIM OCHOBOIIOJIOKHUKOB OTE-
YECTBEHHON XMMUHU.

CocraBiieHHE CII0KHOI'O IUIaHA TEKCTA.
[Tonydyenne xumMuueckoil HHPOpMAIUK U3
pa3IMYHBbIX UCTOYHUKOB

3Haku (CUMBO-
JIbl) XUMHYE-
CKHUX DJIEMEH-
TOB.

Tabmuna

J. . Mennene-
eBa

XHUMH4YeCKasi CHMBOJIHKA.
3HaKH XUMHAYECKHX JJIEMCH-
TOB U MPOUCXOKIAECHUE UX
Ha3BaHUI.

Ilepuoauueckas cucrema xu-
MHYecKux dyeMeHToB Jl. M.
Menpeneesa, ee CTpyKTypa:
MaJjible U OOJIBIIINE TIEPUOIBI,
rpynnsl 1 noarpynnsl. [lepu-
OJIMYeCcKasi CHCTeMa XUMHYe-
ckux 31eMeHToB /. 1. MeH-
JieTieeBa KaKk CIpaBOYHOE T0-
coOue /s TOTy4eHus CBeie-
HUH 0 XUMMHYECKHX DJICMEH-

OnpeneneHns NOHATUN «XUMHYECKUN
3HAK, UWJIM CUMBOJI, «KO3()(PUIIMEHTHI»,
«AHJEKCHI.

Onucanue tabnuunoi popmsl [lepuonu-
YECKOM CUCTEMBI XMMUUECKHX JJIEMEHTOB
. . Menneneena.

Omnucanue MoyIoKeHHs dIeMeHTa B Tal0Iu-
e /1. 1. Menpeneena.

Hcnonp30BaHne 3HaKOBOIO MOJIENNPOBa-
HUS




Tax

Xumudaeckue
dopmynsl. OT-
HOCHUTEJIbHAs
aTOMHas U MO-
JEKyIsIpHas
MACCHI.
MaccoBast 1o
3JIEMCHTA B CO-
eIMHEHUU

Xumunaeckue hopmyisl. UH-
JIEKCBI 1 KOO (UITHECHTBI.
OTHOCHUTEBHBIE AaTOMHAS U
MOJIEKYJIsIpHas Maccsl. IIpo-
BEJICHUE pPacueTOB MacCOBOM
JI0JIM XUMHUYECKOTO 3JIEMEHTA
B BEILIECTBE HA OCHOBE €ro

bopmybl

OnpeneneHust TOHATHN «XUMHYECKAst
(dhopMyIa», «OTHOCUTEIbHAS aTOMHAs
Maccay, «OTHOCUTEIIbHAS MOJICKYJIsIpHas
Maccay, «MaccoBasi JI0JIs PJIEMEHTAaY.
BrruucieHnue oTHOCUTEILHON MOJICKYJISIP-
HOM MAacChl BEILIECTBA U MACCOBOM JTOJIH
XHMHUYECKOI0 3JIEMEHTA B COSIUHEHMIX

TEMA 1. ATOMBI X1

MUWYECKUX DJIEMEHTOB (8 4)

6

CtpoeHue aTo-
Ma

ATOMBI KaK Gopma cyiie-
CTBOBaHUSI XUMHUUYECKHUX
snemMeHTOB. OCHOBHBIE CBE-
JICHUS O CTPOEHUHU aTOMOB.
Jloka3zaTenbcTBa CI0XKHOCTH
cTpoeHust aToMOB. OTBITHI
Peszepdopna.

IInanerapHast MoJeIb CTPO-
€HUS aToMa.

CocraB aTOMHBIX sIEp:
MPOTOHBI, HEUTPOHBL. OTHO-
CUTEJIbHAsl aTOMHAas Macca.
B3aumocBs3p noHATU]
«IPOTOHY, KHEUTPOHY, «OT-
HOCHUTEJIbHAS aTOMHAs Mac-
cay.

H3meHeHune uncia npoTo-
HOB B si/Ipe aToma — 00pa-
30BaHUE HOBBIX XUMHUYE-
CKHX 3JIEMEHTOB. M3MeHe-
HUE YKClia HEUTPOHOB B SII-
pe atoma — o0Opa3oBaHUe
n3otonoB. CoBpeMEHHOE
onpeieJIeHue OHATHS
«XUMHYECKHUH DIIEMEHT.
N30TONBI KaK pa3HOBUIHO-
CTH aTOMOB OJJTHOTO XMMH-
YECKOT0 JIEMEHTa
demoncTpauuu. Monenu
aTOMOB XUMHYECKHUX dJIe-
MEHTOB.

JlaGopaTopHbIie ONBITHI. 3.
MopenvupoBaHue IpyUHIMIA
JIEUCTBUSA CKAaHUPYIOILIETO
MHUKPOCKOTIA

OnpeneneHusi TOHATUN «IIPOTOHY,
CHEUTPOH», «IJIEKTPOH», «XUMUYECKUN
JIIEMEHT», «MACCOBOE YUCIIO», «H30TOI.
Omnucanue cocraBa aTOMOB JIEMEHTOB Ne
1—20 B Tabmume JI. 1. Menaeneena.
[Tony4yenne xuMu4eckoil nHpopMaIu u3
pa3IMYHBIX

HCTOYHUKOB

CtpoeHue 3JieK-
TPOHHBIX 000-
JIOYEK aTOMOB

OnektpoHbl. CTpoeHune
AIIEKTPOHHBIX YPOBHEN
aTOMOB XMMHUYECKUX dJIe-
MEHTOB MaJIbIX MEPUOJIOB.
[TonsiTHE O 3aBEPIIEHHOM
AJIEKTPOHHOM YPOBHE

OnpeneneHust TOHATHN «3JEKTPOHHBIN
CJIOi», «IHEPreTUUYECKUN YPOBEHbY.
CocraBneHre CXeM pacIpeeIeHHS K-
TPOHOB MO 3JEKTPOHHBIM CJIOSM B 3JIEK-
TPOHHOU 000JI0OUKE aTOMOB

N3meneunne
CBOUCTB XUMU-
YeCKUX dDJIEMEH-

N3MeHeHue uucna neKkTpo-
HOB Ha BHEILHEM JJIEKTPOH-
HOM YPOBHE aTOMa XMMHUYeE-

OnpeneneHre NOHATUN «U3MEHEHHE
CBOMCTB 3JIEMEHTOB IO T'yIIaM U Mepuo-
am»




TOB 10 TpyIIIaM
U IIeproJam

CKOTO 3JIeMeHTa — 00pa3o-
BaHHE TOJIOKUTEIBHBIX U
OTpUIATCIILHBIX NOHOB.
[pu4nHbI KI3MEHEHHUS Me-
TATININYCCKUX U HEMECTAJIJIN-
YEeCKHUX CBOMCTB B IMEPHO-
Jlax U rpymnmax.

9 WNonnas xumu- | Monsl, oOpazoBanHbIe aTO- | OnpeseeHus MOHITHI «MOHHAs CBSI3bY,
YyecKas CBI3b MaMU METaJUIOB U HEMeTall- | «MOHbI». COCTaBJICHHUE CXEM 00pa30BaHUS
noB. ObpazoBaHue OMHApP- HOHHOM CBs3H. Mcnoap30BaHue 3HAKOBOT'O
HbIX coenuHeHui. [IoHsTHE | MOJETMPOBAHUS.
00 noHHOH cBs13u. CXeMBI Onpenenenue TUNAa XUMAYECKOM CBS3U IO
o0pa3oBaHUs HOHHOM CBsI3u | (hOpMyJie BEIIECTBA.
[IpuBeaeHre npuMepOB BEUIECTB C HOHHOM
CBsI3BI0. XapaKTePUCTHKA MEXaHU3Ma 00pa-
30BaHMSI HOHHOM CBS3H.
YcraHoBneHrne MPUYMHHO-CIIEACTBEHHBIX
CBs3€ii: COCTaB BEIIECTBA — THII XMMHUYE-
CKOM CBS3U
10 | KoBanenTtHas BzanmopeiicTBre aTOMOB OnpeneneHne NOHATUSA «KOBAJICHTHAs He-
HETOoJISIpHAS 3JIEMEHTOB-HEMETAJIIOB MIOJISIPHASI CBSI3bY.
XUMHYECKas Mexy coboir — oOpa3oBa- | CocTaBieHue cxem 00pa30BaHUsI KOBAJICHT-
CBSI3b HUE JIBYXaTOMHBIX MOJIEKYJI | HOW HENOJISIPHOM XMMHUYECKOU cBsi3u. Mc-
npocThixX BenlecTB. KoBa- M0JIb30BaHKE 3HAKOBOTO MOJIEITUPOBAHUSI.
JICHTHAs HeTOJIsIpHAst XuMu- | OnpeneneHre TuIa XuMHUYECKOM CBSI3H 10
yeckasi CBsI3b. DIEKTPOHHBIE | (hOpMylie BEIIeCTBa.
U CTPYKTYpHBIC (hOPMYIIBI [IpuBenenre MpuMEpPOB BEIIECTB C KOBa-
JICHTHOW HEMOJISIPHOM CBS3BIO.
XapakTepucTuka MeXxaHu3Ma 00pa3oBaHUs
KOBaJICHTHOM CBSI3U.
YcranoBneHrne MPUIMHHO-CIICACTBEHHBIX
CBs3€li: COCTaB BEIIECTBA — THUII XMMHYE-
CKOM CBSI3U
11 | KoBameHntHas B3aumoneiicTBue aToMOB OnpeneneHus MOHATUN «KOBAJIEHTHAs MO-

MOJISIPHASL XU-
MUYECKas CBA3b

HEMETaJUIOB MEXKy CO00it
— oOpa3oBaHue OMHAPHBIX
COEIMHEHUI HEMETAIIJIOB.
DNEKTPOOTPULIATENBHOCTD.
KoBasieHTHAs nonsipHas
cBs3b. [loHsATHE O BaneHT-
HOCTH KaK CBOMCTBE aTOMOB
00pa30BbIBATh KOBAJICHT-
HbIE XUMHUYECKHE CBS3H.
Cocrasnenue ¢popmy Ou-
HapHBIX COEAMHEHUI MO Ba-
neHTHocTH. Haxoxnenue
BaJICHTHOCTH 110 (popmyiie
OMHAPHOTO COEIUHEHMS.
JlabopaTopHble ONBITHI. 4.
N3rorosnenue Moaenei
MOJIEKYJI OMHAPHBIX COeNU-
HEHMI

JISIpHAs CBA3BY,
«AIEKTPOOTPULIATEIBHOCTDY, «BAJICHT-
HOCTh». CocTaBleHHE CXEM 00pa30BaHUs
KOBAJICHTHOU IOJISPHON XUMUYECKOM CBSI-
3u. Mcronp30BaHre 3HAKOBOTO MOAEIUPO-
BaHMS.

OmnpesienieHne TUIa XUMUYECKOHN CBSA3H TIO
dbopMyIie BemiecTna.

[IpuBenenre MpuMEpPOB BEMIECTB C KOBa-
JICHTHOW NOJIAPHOM CBS3bIO.
XapakTepucTuka MeXxaHu3Ma 00pa3oBaHUs
KOBAJICHTHOM CBSI3H.

VY cTaHoBIEHNE TPUUYUHHO-CIIEICTBEHHBIX
CBSI3€H: COCTaB BEIIECCTBA — THUII XHUMHUYE-
CKOM CBSI3U.

Cocranenue GhopMyIbl OWHAPHBIX COEMIU-
HEHUH 10 BAJICHTHOCTH M HAaX0KJICHHE Ba-
JICHTHOCTH JIEMEHTOB 10 popmyre OuHap-
HOTO COCJIMHCHUS.

Hcnonk3oBaHue (U3NYECKOTO MOJEITHPO-
BaHMsA




12 | Meramnnueckas | B3zanmogeiictBue aToMOB OrnpezeneHue NOHATUS «METANINYECKast
XUMUYECKas METaIIJIOB MEXAy co00if — | cBs3b». CocTaBieHUE cXeM 00pa30BaHUs
CBSI3b. o0Opa3oBaHHUe MeTaIAYe- METAILINYECKON XUMUYECKOM CBsA3U. Hc-

CKMX KpuctauioB. [IoHATHE | MOJIB30BaHKME 3HAKOBOI'O MOJAEIUPOBAHUSA.

0 METAJJINYECKOM CBS3H. Omnpenenenre THIIAa XUMUYECKON CBS3H 110

JlabopaTopHble onbITHI. 5. | GopMyIe BelecTBa.

Nsrorosnenue monenu, wi- | [IpuBeneHune npumMepoB BEILIECTB C METaIl-

JIOCTPUPYIONIEH CBOMCTBA | JINUECKOM CBSI3bIO.

METAJJINYECKON CBS3U XapakTepucTHKa MEXaHU3Ma 00pa30BaHUs
METaJUIMYECKON CBSI3U.
YcraHoBieHrne MPUYUHHO-CIIEACTBEHHBIX
CBSI3€H: COCTaB BEILLECTBA — THUIl XUMHYE-
ckoii cBs3u. Ilpencrasienne nHGpoOpMauu
1o TeMe «XHUMUYECKas CBA3b» B BUJE Ta0-
JIML], CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
yucie ¢ npuMenenueM cpencts KT

13 | KonrponbHas

pabora 1o Teme
«ATOMBI XIMU-
YECKHUX AJIEMEH-
TOBY

TEMA 2. [IPOCTBIE BEHIECTBA (6)

14

IIpoctele Benie-
CTBa-METaJUIbI U
HeMeTaJlJIbl, UX
CpaBHEHHUE C
MeTaJlJIaMH.
Aunnotponust

ITonoxxeHne METAIOB H
HeMeTasuioB B [lepuoanye-
CKO#l cucTeMe XUMHYECKUX
3JIEMEHTOB

. . MenneneeBa. Bax-
HEeHUIIMe IPOCTHIC BEIlle-
CTBa-METaJUIbI: JKEJIe30,
ATFOMMHUH, KaJIbI[UH, Mar-
HUU, HATpHH, Kanmii. O0-
e GU3NIeCKUe CBOMCTBA
METAJIJIOB.
JemoncTpanuu. O6pa3ist
MetasuioB. JlabopaTropHbie
onbITHI. 6. O3HAaKOMJIEHHE C
KOJIJICKIIMEH METaJlJIOB
Baxxneiilue npocrsie Be-
IecTBa-HEMETAILIbI, 00pa-
30BaHHBIC ATOMAMH KHCJIO-
pona, Bogopoaa, a3ora, ce-
pslL, hocdopa, yraepoaa.
Monexyibsl IpOCTHIX Be-
IIECTB-HEMETAILIOB: BOJIO-
poaa, Kuciopoja, a3oTa,
rajgoreHoB. CriocoOHOCTh
aTOMOB XHMUYECKHUX dJIe-
MEHTOB K 00pa30BaHUIO HE-
CKOJIBKHX TIPOCTHIX BEIIECTB
— aJuIoTponus. AIIOTPOI-
HbIE MOJTU(PUKAIIUHA KUCIIO-
pona, gocdopa, onona.
MeTammueckue U HeMe-
TaJNTHYeCKUe CBOWCTBA MPO-
cThIX BenlecTB. OTHOCH-

Omnpenenenns NOHATUN «METaJIbD», «IUla-
CTUYHOCTbY, «TEILIONPOBOJHOCTBY, «JIEK-
TPOIPOBOJHOCTEY. ONUCAaHUE MTOTOKEHUS
3J7IeMEHTOB-MeTaJlI0B B [lepuonnueckoi
CUCTEME XUMUYECKUX AieMeHToB [I. 1.
Menneneena.

Knaccugukanus mpocThIxX BEmECTB HA M-
TaJUIbl U HEMETAJLJIBI.

XapakTeprucTuka o0mmx (GU3NIeCKux
CBOMCTB METAJUIOB. Y CTAHOBJIEHUE IPU-
YUHHO-CJIEJICTBEHHBIX CBSI3€H MEXy CTPO-
€HHEM aToMa U XMMUYECKOH CBS3bIO B IIPO-
CTBIX BEIIECTBaX-MeTasllax.
CaMocTosATENBHOE U3YUEHUE CBOWCTB Me-
TaJIOB MpU COOTIOACHUM MTPaBHII TEXHUKHU
6e3omacHOCTH, 0(hOpMIIEHHE OTYETA, BKITO-
YaroIllero onrucaHue HabJloIeHNus, €ro pe-
3yJIbTAaTOB, BBIBOJIOB.

[TonyuyeHne XuMHUYECKON HHPOPMALIUU U3
pa3IMYHBIX UCTOYHUKOB

Omnpenenenns NOHATUN «HEMETAIIbD,
«@JUIOTPONUS», «AJUIOTPOIIHBIE BHIOU3ME-
HEeHUs, Win Mogudukanumny». Onucanue
II0JIO’KEHHUS AJIEMEHTOB-HEMeETalIoB B le-
PHOINYECKON CUCTEME XUMUUECKHX dJIe-
MeHToB /1. 1. MenneneeBa. Onpenenenue
MPUHA]JIEKHOCTH HEOPTaHUYECKUX Be-
IIECTB K OJJHOMY M3 U3YYEHHBIX KJIACCOB:
MeTaJlJIbl U HEMETAaJIbI.

Jloka3aTenbCcTBO OTHOCUTEIBLHOCTH JENIEHUS
MIPOCTHIX BEIIECTB HA METAJLIBI U HEMETaJ-
JIBL.

Y cTaHOBIIEHNE TPUYNHHO-CIIEJCTBEHHBIX




TETHHOCTh ITOTO TIOHATHSI.
HemoncTpauuu. [Tomyye-
Hue o3oHa. OOpa3isl Oeno-
T'0 U CEpOTOo 0JI0BA, OEIIOTO
u KpacHoro ocdopa.
JlabopaTopHble ONBITHI. /.
O3HaKOMJIEHUE C KOJLJIEK-
[AEN HEMETAJUIOB

cBsI3el MCKAY CTPOCHUCM aTOMa U XUMUYC-
CKOM CBSI3BIO B ITPOCTHIX BEIIECTBAX-
HEeMCETal1ax.

OOBsicHEHnEe MHOTO0Opa3us IPOCTHIX Be-
IIECTB TaKUM (PaKTOPOM, KaK aJuIOTPOIHSI.
CamoCTOATEIbHOE N3YYEHUE CBOMCTB HEME-
TAJIJIOB IIpHU COGJ’IIO[[GHI/II/I IMpaBUJI TCXHUKHU
0e3onmacHOCTH, 0hOPMIICHHE OTYETa, BKITIO-
YAIOIIET0 OMMCAaHUE HAOIIOICHUS, €TO0 pe-
3yJIbTaTOB, BBIBOJIOB.

Brimmonnenne CpaBHCHHA 110 aHAJIOTUU

15 | KomuuectBo Uucno Asoraapo. Konuue- | OnpeneneHust NOHITHH «KOJIUYECTBO Bellle-
BELIECTBA CTBO BelecTBa. Mosb. Mo- | cTBay, «MOJIb», «IIOCTOSIHHAast ABOraapo,
JsipHAs Macca. «MOJIIpHAsi Maccay.
Kpathsle enunuLbl u3mepe- | Perienue 3agaun ¢ MCHOIb30BaHUEM MTOHS-
HUS KOJIMYECTBA BEIIECTBA | THIl «KOJIMYECTBO BEUIECTBAY, «MOJISIpHAS
— MUWJUIMMOJIb U KMJIOMOJIb, | Maccay, «IIOCTOSIHHAsE ABOTaipo»
MUJUTUMOJIIPHAs ¥ KUJIOMO-
JSIpHAsi MacChl BELLIECTBA.
Pacuets! ¢ ucnonp3oBaHueM
MTOHATHI
«KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsl Macca, «I1o-
CTOSIHHasE ABOTaJIpoO».
JMemoncrpauuu. Hexoro-
pbie METAJUIBl M HEMETAaJLIbI
C KOJINYECTBOM BelIECTBA
1 Mob
16 | MonsapHsIit MomnsipHblii 00beM ra3000- | OnpeneneHus: MOHATHIA «MOJIIPHBIN 00beM
00BeM razo00- | pa3HBIX BEIIECTB. ra3oB), «KHOPMAaJIbHBIEC YCIOBUSY.
pa3HbIX Be- KpaThbie enunuiipl usmepe- | Perienue 3agad ¢ MCIOJIb30BaHUEM TOHSI-
IECTB HUSl — MUWLIH- MOJIIPHBINA U | THI «KOJIMYECTBO BEUIECTBAY, «MOJISIpHAS
KUJIOMOJISIPHBIN 00bEeMBbI Maccay, «MOJISIpHBI 00beM I'a30B», «II0-
ra3o00pa3HbIX BEIIECTB. CTOSIHHass ABOTapo».
Pacuers! ¢ ucnonb3oBanrem | CoctaBieHHE KOHCIEKTA TEKCTa
MTOHATUI
«KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsl Maccay, «Mo-
JISIPHBIA 00HEM Ta30BY, «I10-
CTOSIHHas1 ABOTaJIpo».
JemoncTpanyu. MonspHsIi
00BbeM ra3000pa3HbIX Be-
IIECTB
17 | Pemenue 3anau | Pacuersl ¢ ucnonp3oBaHueM | Pemienue 3agau ¢ HCHOIb30BAHNUEM TTOHS-
C HCMOJb30Ba- | MOHITHUH TUH «KOJMYECTBO BEILIECTBA», «MOJISIPHAS
HUEM MOHATUN | «KOJMYECTBO BEIIECTBAY, Maccay, «<MOJIAPHBIN 00bEM ra3oBy, «I0-
«KOJIMYECTBO «MOJISIpHAsi Maccay, «Mo- CTOSIHHast ABOTaJIpo»
BELIECTBAY, JSIPHBIA 00BEM T'a30B»,
«TIOCTOSIHHAS «uucio ABoraapo»
ABoraapoy,
«MOJISIpHast
Mmaccay, «Mo-
JSIPHBIN 00BEM
ra3oB
18 | O6oOmeHNE U BrinonHenue 3aganuii no [TonyueHne xuMuyecKkoil UHGOpMAaIUK U3




CHCTEeMaTHu3a-
[US 3HAHUHU I10
TEME
«ITpocTsie Be-
IIECTBAY

TEMEC ((HpOCTI:Ie BCIICCTBA»

Pa3JIMIHbIX UCTOYHUKOB. Hpe,Z[CTaBJIeHI/Ie
uHpopmanuu no teme «IIpocteie Bele-
CTBa» B BHJIE TAOIUII, CXEM, OIOPHOTO KOH-
CIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpeacts UKT

19

KonTponbhas
pabora 1o Teme
«IIpocTsie Be-
1IECTBA»

TEMA 3. COEAMHEHUA XUMNWYECKHNX 3JIEMEHTOB (16)

20 | Crenenb okuc- | Crenens okucienus. Cpas- | OnpeneneHus NOHATHI «CTENIEHb OKUCIIE-
nenusi. OCHOBBI | HEHUE CTETICHU OKUCIICHUS | HUS», «BAJICHTHOCTbHY.
HOMEHKJIaTypbl | U BalleHTHOCTH. Onpenene- | CpaBHEHHE BAJIEGHTHOCTU U CTEIIEHU OKHC-
OMHApHBIX CO- HUE CTETIEHU OKHUCIICHUS JICHUS
eAMHEHUI 3JIEMEHTOB B OMHApHBIX CO-
eauHenusx. CocraBineHue
dbopMys1 OMHAPHBIX COCTU-
HEHUMH, 0OIIMH crrocod ux
Ha3BAHUM.
bunapHbie coequHeHUs Me-
TaJJIOB U HEMETAJJIOB: OK-
CUJIbI, XJIOPUBI, CYJIb(HIbI
u ip. Cocrasiienne hopMyI
OMHAPHBIX COCTMHEHHI
21 | Oxcuppl bunapnsie coequnenus He- | OnpeneneHue MOHATUS «OKCHUIBDY.
22 | Okcuabl METaJIJIOB: OKCUJBL, jieTyune | Onpenenenrue NpuHaIeKHOCTH HEOPTaHH-
BOJIOPOJHBIE COETUHEHMS, YEeCKUX BEIIECTB K KJIacCy OKCHJIOB IO
UX COCTaB M Ha3BaHMUSI. dbopmyre.
[IpencraBuTenu OKCHIOB: Omnpenenenre BaJIGHTHOCTH U CTETICHU
BOJIa, YIJIEKUCIIBIH ra3, OKHCJICHUS JIEMEHTOB B OKCHJIAX.
HeraimeHasi u3BecTsh. [Ipen- | Onucanue cBONCTB OTIENIBbHBIX MIPEICTABU-
CTaBUTEIIU JIETY4YHUX BO- teneit okcuaoB. CoctaBienue Gopmyn u
JIOPOJHBIX COCTMHEHMIA: Ha3BaHUN OKCHJIOB.
XJIOPOBOAOPOJ U AMMHUAK. [TpoBenenue HabMOEHUH (B TOM YHCIIe
JemoncTpanuu. O0Opa3ipl | ONOCPEIOBAaHHBIX) CBOMCTB BEIIECTB U MIPO-
OKCH/JIOB. UCXOJALIMX C HUMU SIBIICHHH, C coOIr01e-
JlaGopaTopHble ONBITHI. 8. | HUEM MPABWII TEXHUKU 0€301TaCHOCTH;
O3HaKOMJIEHHUE C KOJUIEK- odopmiieHHe OTYeTa C ONMMCAHUEM IKCIIe-
el okeusoB. 9. O3HAKOM- | pUMEHTA, €T0 Pe3yJIbTaTOB U BHIBOJIOB
JIEHHE CO CBOWCTBAaMU aM-
muaka. 10. KauectBennas
peaxkus Ha YIIEKUCIIbIN ra3
23 | OcHOBaHUs OcHoBaHUsI, UX COCTaB U Omnpenenenus MOHATUM «OCHOBAHUS», «IIIe-
24 | OcHoBaHUsA Ha3BaHMs. PacTBOpUMOCTD | JI0UM», «KAUECTBEHHAs PEaKLUs», «UHIH-

ocHoBaHu# B Boze. [Ipen-
CTaBUTENHN HIETOYeH: THI-
POKCHUIABI HATPUA, KAJIHUA U
kanbuud. [lonstue 06 uH-
JUKaTopax U Ka4YE€CTBCHHBIX
peaKIMsX.
JemoncTpanuu. OGpasist
ocHoBaHuil. Kucnorso-
IICJIOYHBIC HHAWKATOPEI 1
WU3MEHEHHUE UX OKPACKU B
HIEJIOYHOU Ccpelie

KaTop».

Knaccugukarus ocHOBaHUI 110 pacTBOpHU-
MOCTHU B Bozie. OnpeniesieHre npruHaiex-
HOCTH HEOPTaHMYECKUX BEILECTB K KJIACCy
OCHOBaHUH 0 opMyIie.

Omnpenenenne CTENEHU OKUCIEHUSI DJIEMEH-
TOB B OCHOBaHHSIX.

Onucanuie CBONCTB OTAENIBbHBIX MTPEICTABU-
TeJIeld OCHOBaHUM.

CocraBienue GopMyIl U Ha3BaHUM OCHOBa-
Hull. Vcnionp3oBaHue TabJIMIIbl paCTBOPHU-




MOCTH JIJIs1 ONIPEAEIEHNS pACTBOPUMOCTH
OCHOBaHMHIH.

YcTaHOBIEHHE T€HETUYECKOU CBSI3U MEXKIY
OKCHJIOM M OCHOBAaHHEM U HA00OpPOT

25 | Kucnotsl Kucnotsl, ux coctaB u OnpeneneHus MOHATUN «KUCITOTBI», «KHUC-
26 | Kucnotst Ha3BaHus. Knaccudukanus | mopoacoaepkaiiye KUCIOTHIY, «Oeckuc-
kucnort. [Ipencrasurenu JIOPOJIHBIE KHCIIOTBI»,
KHCJIOT: CE€pHasi, COJIsHAasl, «KHUCJIOTHAsA Cpeiay, «ILeJIOUHAas Cpeaay,
azortHasd. [lonsATue o wKase | «HEeUTpasibHAs cpelay, «mkaina pH».
KUCTIOTHOCTH (1iKane pH). Knaccudukanus KUcaoT 1o OCHOBHOCTH U
M3MeHeHne OKpacku UHIU- | COJAEP’KAaHUIO KHCIOpO/a.
KaTOpOB. Onpenenenre NpUHAUIEKHOCTH HEOPraHU-
JNemoncTpanuu. O6pa3ipl | YECKUX BEIIECTB K KJIACCy KUCIOT 1Mo (Gop-
kucioT. KucinorHo- Myiie. OnpezesnieHne CTeNeHN OKUCIICHUS
11€JI0YHbIE HHIUKATOPBI U AJIEMEHTOB B KUCJIOTAX.
M3MEHEHUE UX OKPACKH B Ornucanue CBOKCTB OTAENbHBIX IPEICTABU-
HEUTpaTbHOU U KUCIOTHOU | Tenel kuciotT. CocraBineHue Gopmyi u
cpenax. YHUBEpPCAIbHBIN Ha3BaHUU KUCIIOT.
WHAMKATOP U U3MEHEHUE Hcnonp3oBanne TabIUIBI PACTBOPUMOCTH
€ro OKpackH B pa3JIMUHbIX JUIs1 OTIPEJICTIEHUS] PACTBOPUMOCTH KHCIIOT.
cpenax. [kana pH YcTaHOBIEHHE T€HETUYECKOU CBSI3U MEKIY
JlabopaTopHbIe ONBITHI. OKCHJIOM U TUIPOKCHJIOM U HA000POT.
11. Onpenenenue pH pac- [TpoBenenue HaOMIOACHNH (B TOM YHCIIE
TBOPOB KHUCJIOTHI, IIEJIOUYH U | OTIOCPEIOBAHHBIX) CBOMCTB BEIIECTB U MPO-
Bozbl. 12. Onpenenenne pH | uCXoAsSIIMX ¢ HUMU SBJIICHUM C COOJIIOICHU-
JUMOHHOTO U sI0JI0YHOTO €M MpaBuJI TEXHUKHU Oe30MacHoCTH; 0hOopM-
COKOB Ha Cpe3€ IJI0JI0B JICHUE OTYETa C ONMCAaHUEM JKCIIEPUMEHTA,
€ro pe3yJIbTaTOB U BHIBOJIOB.
HccnenoBanue cpesbl pacTBOpa ¢ IOMO-
UIbI0 UHJIUKATOPOB.
OKCNEpUMEHTAIbHOE Pa3INYeHUE KUCIOThI
Y 1IEJIOYM C IOMONIbIO0 HHIUKATOPOB
27 | Comu xak ipo- | Conu KaKk MPOU3BOIHEIE Omnpenenenne MOHATHUS «COJIN».
W3BOJHBIEC KHC- | KHCIIOT U OCHOBaHUM. Mx Omnpenenenne NpUHAIEKHOCTH HEOPTaHU-
JIOT ¥ OCHOBa- COCTaB U Ha3BaHUA. PacTBO- | 4eCKMX BEIIECTB K KJ1accy cosied mo gop-
HUU PUMOCTB COJIEH B BOJE. MyJI€.
28 | Comu xak po- | IIpencraBurenu conei: Omnpenenenre CTENEHU OKUCIEHUS dJIEMEH-
U3BOJIHBIE KUC- | XJIOPUJ HAaTpus, KapOOHAT U | TOB B cosiAx. Onucanue CBOUCTB OT/AEIbHBIX
JIOT U OCHOBA- docdar xampus. npeacraButeneit coneit. CoctaBienue Gop-
HUU JemouncTpanuu. O0pa3ipl | MyJ M Ha3BaHUH COJIEH.
COJIEH. Hcnonb3oBanne TabIUIBI PACTBOPUMOCTH
JlabopaTopHbIe ONBITHI. JUISL OIIPEIETIEHHs] pACTBOPUMOCTH COJIEH.
13. O3HakomIIeHHE C KOJI- [IpoBenenune HabmoAeHUH (B TOM YHCTIe
JEKIUEN comen OIOCPEI0OBAaHHBIX ) CBOMCTB BEILIECTB U MPO-
UCXOJSIINX C HUMU SIBJIEHUH, ¢ coOmoe-
HUEM IPaBUJI TEXHUKH O€3011aCHOCTH;
odopMIIeHHE OTUETa C OITMCAHUEM JKCIIe-
PUMEHTA, ET0 PE3YIbTATOB U BHIBOJOB
29 | Amopdubie AMopduble u kpuctamnde- | OnpeneneHus MOHATHI «aMopdHbIe Belle-

U KpucTtaJui4e-
CKHE BCIICCTBa

CKHeE BellecTBa. Mexxmorie-

KYJISIDHBIE B3aUMOJCUCTBUA.

TUMBI KPUCTATUTHUECKUX
pemeTok. 3aBUCUMOCTD
CBOICTB BEIIECTB OT TUIIOB
KPUCTALIMYCCKHUX PEIICTOK.

CTBa», «KPUCTAJUTMYECKUE BEIIECTBAY,
«KpUCTAJNTNYECKas pelIeTKay, «MOHHAas
KpUCTAIITUYECKasl pEIIeTKay, «aTOMHAS
KpUCTAJJIMYECKAsl PElIeTKa», «MOJEKY-
JSIpHASE KPUCTAILTUYECKAs pElIeTKay, «Me-
TaJUInYecKasi KpUCTAJUINYECKasl PEIIeTKay.




JlemoncTpauuu. Monenu
KPUCTAJUIMYECKUX PELIETOK
XJOpua HaTpusl, aaMasa,
okcupa yriaeponaa (IV).
JlabopaTopHble ONBITHI.
14. O3HakoMIIEHUE C KOJI-
JIEKLIMEN BEIIECTB C pa3HbIM
TUIIOM KPUCTaJUIMYECKOU
pewerku. M3rorosiieHne
MOJieJIel KPUCTAIUTMYECKUX
peleToK

YcTaHOBIIEHNE IPUYMHHO-CIIEICTBEHHBIX
CBs3€H MEXIy CTPOCHHEM aToMa, XUMUYe-
CKOM CBSI3bIO Y TUIIOM KPUCTAJUIMYECKOU
PEIIeTKH XUMHUYECKUX COCTUHEHUI.
XapakTepHucTUKa aTOMHBIX, MOJICKYJISIPHBIX,
MOHHBIX METANTNYECKUX KPUCTAITHYECKUX
PELIETOK; CPEbl PaCTBOPA C IOMOLIBIO
mkaisl pH.

IIpuBeneHre NpUMEpPOB BELLIECTB C pa3HbI-
MU THUIaMH KPUCTAINTMYECKON PELIeTKH.
[TpoBenenue HaOMIOACHUH (B TOM YHCIIE
OMOCPEI0BaHHBIX) CBOMCTB BEIIECTB U MPO-
UCXOJAIINX C HUMH SIBIICHHUI C COOIIOCHU-
€M MpaBUJI TEXHUKHU Oe30MacHOCTH; 0hOpM-
JIEHUE OTYETa C OIIMCAHUEM JKCIIEPUMEHTA,
€ro pe3yJbTaToOB U BHIBOJOB.

CocrapiicHre Ha OCHOBE TEKCTa TaOJIMI[bI, B
TOM yuciie ¢ npuMmeHenuem cpeacts UKT

30 | Yucrele Beme- | Yuctele BemecTBa U cMecr. | OnpeneneHus TOHIATUNH «CMECH», «Macco-
CTBa U CMECH. [Tpumeps! KUAKUX, TBEP- Bas J10JI1 PACTBOPEHHOT'O BEILLIECTBAY», «00b-
MaccoBas u JIBIX U Ta3000pa3HbIX CMe- €MHasl J10J BELIECTBA B CMECH).
oObeMHas gonu | ceil. CBolicTBa yuCThIX Be- | IIpoBenenue HabmoeHuit (B ToM yucie
KOMIIOHEHTOB B | IIECTB U cMecel. Mx co- OTIOCPEIOBAaHHBIX ) CBOMCTB BEIIECTB U IMPO-
cMecH ctaB. MaccoBast 1 00beMHasi | UCXOSIIUX C HUMU SIBIEHUI ¢ COOJIIOICHH-

JIOJT KOMIIOHEHTA CMECH. €M IPaBHJI TEXHUKH 0€301acHOCTH; 0(OpM-

Pacuyersl, cBsI3aHHBIE C IC- | JICHHE OTYETA C ONIMCAHUEM DKCIIEPUMEHTA,

[10JIb30BAHUEM IOHSTUS €ro pe3yJbTaToOB U BHIBOJOB.

«IOJISD. Pemenue 3a1a4 ¢ UCIIOJIB30BAHUEM IOHS-

JlabopaTopHble onbITHI. TUH «MaccoBas J10J1sl 3JIEMEHTA B Bellle-

15. O3nakomiieHue ¢ 00pa3- | CTBE», «MaccoBas J10Ji1 PACTBOPEHHOI'O Be-

1IOM TOPHOM MOPOABI IECTBA», «00BEMHAs A0S ra3000pa3HOTO
BEUIECTBA»

31 | Pacuersl, cBs- Pacuersl, cBSI3aHHBIE C HC- Pemenne 3amad ¢ ncnojab30BaHMEM MOHS-
3aHHBIE C [TIOHA- | [OJIb30BAHUEM MTOHATHS TUH «MaccoBasi 10JIs1 2JIEMEHTA B Belle-
THEM «10JISD. CTBE», «MaccoBas J0Jsl paCTBOPEHHOT'O Be-
«10JISD. I1ECTBaY, «00BEMHas A0S ra3000pa3HOro

BELIECTBAY.

[TpencraBnenue HHGOPMALIUH 110 TEME
«CoeMHEeHNs] XUMUYECKUX JIEMEHTOB) B
BUJie TabJIMII, CXEM, OLIOPHOTO KOHCIIEKTa, B
TOM ynciie ¢ npumeHenneM cpeacrts KT

32 | IIpaktuueckas | [IpurotoBienue pacTBopa Pabota ¢ 1aboparopHbIM 000pYyJOBaHUEM U
pabota Ne2 caxapa M OIpeJelIeHne Mac- | HarpeBaTeJbHbBIMU IPUOOPAMU B COOTBET-
[TpuroroBneHue | COBOM J0JIM €r0 B pacTBOPE | CTBHUHU C MpaBHJIaMH TEXHUKH O€30MacHO-

pacTBopa caxa-
pa u ornpezene-
HIe MacCOBOH
JIOJIA €T0 B pac-
TBOpE

CTH.
Beinonnenue npoctedmx npuemMoB oopa-
HIeHUs ¢ 1a00paTOPHBIM 000PYIOBAHUEM: C
MEpPHBIM IIIIMHAPOM, ¢ Becamu. Habmroze-
HHE 3a CBOMCTBAMH BE€HICCTB U SABJICHHUAMU,
MIPOUCXOJIAIINMU C BeulecTBaMu. Onucanue
XUMHYECKOT'O IKCTIEPUMEHTA C TTIOMOIIBIO
€CTECTBEHHOTO (PyCCKOTO UIIM POJHOTO)
SI3BbIKA U SA3bIKa XUMUH.

CocraBieHue BBIBOJIOB 110 pe3yJbTaTaM
MIPOBEICHHOTO YKCIIEPUMEHTA
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O0o061IeH e U
CHCTEMAaTH3a-
U 3HAHUU 110
Teme «Coenu-
HEHHS XUMHYE-
CKHX 3JICMEH-
TOBY

BrinonHenue 3aganuii o
TeMe «CoeTMHEHUI XUMU-
YECKUX DIJIEMEHTOBY

34

KonTponbhas
pabora 1o Teme
«CoenuHenus
XUMUYECKHUX
JJIEMEHTOB

TEMA 4. USMEHEHNIA, ITPOUCXOAAIINE

C BEHIECTBAMU

35

duznyeckue
SIBIICHHUS.
Pa3nenenue
cMmeceit

[loHsTHE ABICHUMN KaK H3-
MEHEHHMU, IPOUCXOIAIINX C
BEIIIECTBOM.

SIBnenus, CBA3aHHBIC C U3-
MEHEHUEM KpHUCTaInye-
CKOI'O0 CTPOEHHMsI BEIEeCTBa
MIpY MMOCTOSIHHOM €TI0 COCTa-
B€, — (PU3NYECKUE SIBJIC-
Hus1. OU3HYECKue SBICHHS
B XUMUU: TACTHILIISAIIMSA,
KpUCTaJUIM3alIMs, BbIIApHU-
BaHHE W BO3TOHKA BEIIECTB,
(bUIBTpOBaHUE W IICHTPH-
¢yrupoBaHue.
Jdemoncrpanun. [Ipumepsr
(bu3NYECKUX SIBICHUM:
IJ1aBjcHUE napaguHa; Bo3-
TOHKa M0J1a W OCH30MHOMN
KHUCJIOTBI; pACTBOPEHUE
OKpAaIIeHHBIX CoJiel; Tud-
Gy3us IyHMIHUCTHIX BEIIECTB
C TOpAILIEH JIAMIIOYKY HaKa-
JIUBaHUS

OmnpeneneHnst NOHATHH «IACTHIUISIIAS, T
MIEPETOHKAY, «KPUCTAILTU3ALNSY, «BITAPHU-
BaHUE», «PUIBTPOBAHHUEY», «BO3TOHKA, HIIU
CcyOnmManus», «OTCTAuBAHUEY, IICHTPHU-
dbyrupoBaHue.

YcTaHOBIIEHUE TIPUIUHHO-CIICJICTBEHHBIX
CBsi3el MEKIY (PU3NUCCKUMHU CBOMCTBAMHU
BEIIECTB M CIOCOOOM pa3zielieHust cMeceit

36

XuMHuyeckue
SIBIICHUSA. Y CJI0-
BUSI U TIPU3HAKHU
MPOTEKaHUs
XUMHYECKAX
peaxkuuii

SIBnmenusi, CBA3aHHBIC C U3-
MEHEHHEM COCTaBa BelIle-
CTBa, — XMMHUUYECKHE PEaAK-
uuu. [Ipu3Haku u ycinoBus
MPOTEKAHUS XUMUYECKUX
peakuui. Beinenenue rerm-
JIOTHI M CBE€TA — PEAKIIHH
ropenus. [Tonstue 06 3K30-
Y SHJIOTEPMUYECKUX peak-
[UAX.

JemoncTpauuu. [Ipumepst
XHUMUYCCKHX SIBIICHUH: I0-
penue maraus, ¢pocdopa;
B3aUMOJCHCTBUE COISHOM
KHUCJIOTBI C MPaMOPOM WJIU
MEJIOM

Onpenenenus NOHATHH «XUMHUYECKas peak-
LUS», «PEAKIIUH TOPEHMSDY, «OK30TEPMHUUE-
CKHE PEAKINY, «OHJA0TEPMUUYECKUE peaK-
LU,

Habmroienue u onucanvie Npu3HakoB U
YCIIOBUM TEUEHHsS] XUMMUYECKHX pEeaKLuil,
BBIBOJIbI HA OCHOBAaHUU aHaJln3a Habuo/1e-
HUH 33 DKCIEPUMEHTOM

37

3aKoH coxpaHe-
HUS MaccChl Be-
eCTB. XUMHU-

3aK0H COXpaHEHUsI MaCChl
BEILECTB. XUMHUECKHE
ypaBHEHUs. 3HAYCHHUE WH-

OnpeneneHne MOHATUS «XUMHUYECKOE ypaB-
HeHHue». OObsCHEHHE 3aKOHA COXPaHEHHS

MAacCCBI BE€IICCTB C TOYKHU 3PpCHHUA aTOMHO-




YEeCKHE YpaBHe-
HUS

JIEKCOB U KO3((HUITMEHTOB.
CocraBneHue ypaBHEHUN
XAMHYECKHUX PEaKUi

MOJIEKYJISPHOTO YUYEHHSI.
CocraBieHre ypaBHEHUN XUMUYECKUX pe-
aKIIMi HA OCHOBE 3aKOHA COXPAHEHUS Mac-
CBI BELIECTB.

Knaccudukanus XuMHUECKAX PEeaKIUi 1o
TeroBomy dhdexty

38 | [Ipaktuueckas | [Ipu3naku xumuueckux pe- | Pabora ¢ mabopaTopHbIM 000pyAOBAaHHEM U
pabota Ne 3. aKIMi HarpeBaTeIbHBIMU MPUOOpPaMH B COOTBET-
[Tpusnaku xu- CTBHH C TIPAaBUJIAMHU TEXHUKH O€3011acHO-
MHUYECKHX pe- CTH.

AKIM BeinonHenue npocTenimx npueMoB oopa-
HIeHUs ¢ 1a00paTOPHBIM 000PYIOBAHUEM: C
BOPOHKOH, C (PUIBTPOM, CO CTUPTOBKOM.
HaOnronenue 3a cBOlicTBaMHU BEIECTB U
SABJICHUSIMU, IIPOUCXOSIIHAMH C BEILIECTBA-
MU.

Onucanyre XMMHUYECKOI0 IKCIIEPUMEHTA C
MOMOIUIbIO €CTECTBEHHOTO (PYCCKOI0 MU
POJIHOTO) SA3BIKA U SA3bIKA XUMHH.
CocraBneHue BbIBOJIOB I10 PE3YJIbTATaM
IIPOBEJCHHOI0 SKCIEPUMEHTA

39 | Pacuetsl o PacueTsl o xuMuyeckum BelnonHenue pacyeToB 10 XUMUYECKUM
XUMHYECKUM ypaBHeHUsM. PemieHne 3a- | ypaBHEHHIM Ha HAXOXJACHUE KOJIMYECTBA,
YpaBHEHUSAM Ja4 Ha HAaXOXKJIEHUE KOJIU- | MacChl WJIM 00beMa MPOAYKTa PEaKIHH 110

40 | Pacuersl o YECTBa, MAaCChl MJIK 00bEMa | KOJIMYECTBY, MAcCe€ WIH 00BEMY UCXOIHOTO
XUMUYECKUM IIPOAYKTA PEAKLUU I10 KO- BEILECTBA; C UCIIOJIb30BAHUEM MOHSITHS
YPaBHEHUSIM JIMYECTBY, Macce Wi 00be- | «10Js1», KOTAa NCXOIHOE BELIECTBO JaHO B

MY MCXOJHOT'O BEUIECTBA. BH/JIE PACTBOPA C 3aIaHHOM MacCOBOM A0Jei
Pacuetsl ¢ HCTIOIB30BAHUEM | PACTBOPEHHOT'O BELIECTBA UIIU COJNEPKUT
MOHATHUS «I0JIs1», KOTJa UC- | OMPEAEIICHHYIO JOJII0 pUMecen

XOJIHOE BELIECTBO JIaHO B

BUJIE PacTBOpA € 3a- JAHHOUN

MacCOBOM J10JI€l PacTBO-

PEHHOTO BEIIECTBA UJIH CO-

JIEP’)KUT OIPENEIIEHHYIO J0-

JIF0 IPUMECEN

41 | Peakuuu pas- Peakiuu paznoxenus. OmnpeseneHust MOHATUN «PEaKIUU Pasiio-
noxenus. [1o- [TpencraBiaeHne 0 CKOPOCTU | KEHUSD», «KaTaTU3aTOPb», «(HhEPMEHTHD».
HSTHE O CKOpO- | XuMHueckux peakuuid. Ka- | Knaccudukanus XxuMuyeckux peakiui no
CTH XUMUYe- Tanu3aTopsl. ODEpMEHTHI. YHCIIy U COCTaBY MCXOJHBIX BELIECTB U
ckol peakumnu 1 | Jlemoncrpanmu. [lonyye- MIPOAYKTOB PEAKIUH.

Katanuzaropax | Hue rugpokcuna meau (11); | HaOGmronenue u onucanue Npu3HaKoB U

pa3yIoKEHUE NEPMAHTaHATa | YCIOBUM TEUEHUS XUMUYECKUX PEAKLIUN,
KaJIMsl; pa3io)KeHUE MEePOK- | BHIBOJIbI HA OCHOBAaHMH aHAIN3a Habro1e-
CUJa BOJOPO/Ia C NOMOIIBIO | HUM 32 DKCIIEPUMEHTOM.
JUOKCHIa Maprania u kara- | CoctaBleHHE HAa OCHOBE TEKCTA CXEMBI, B
J1a3bl KapToQes Wik MOp- TOM uuciie ¢ npuMmeHenuem cpeacts UKT
KOBHU

42 | Peakuuu co- Peakmuu coenqnuenns. Ka- OnpeneneHust TOHATUN «PEAKIIUU COETUHE-

enuHeHus. Lle-
MOYKH TIEPEXO-
JIOB

TaTUTHYECKUE U HeKaTallu-
TUYECKHUE peakluu, oopa-
TUMBbIE U HEOOpaTUMEIE pe-
aKIUH.

JlabopaTopHbIe ONBITHI.
16. OkuciieHne Meu B

HUS», «PEAKIIUU PA3JIOKEHUA», «0OpaTH-
MBbI€ pEaKLUN», KHEOOPATUMBbIE PEAKIIN,
«KATAIUTUYECKUE PEAKIIUN, «HEKATATUTH-
YECKHE PEaKLUum».

Knaccugukaius XuMU4ecKux peakiuii mo
YHUCIIy U COCTaBY UCXOJHBIX BEIIECTB U




TUTAMEHU CITUPTOBKU WITH
TOpENKU

MPOJIYKTOB PEaKLIUM; HAMPABIECHUIO MPOTE-
KaHUS PeaKuy; y4acTHIO KaTalnu3aTropa.
Habnronenue u onucanue Npu3HaKkoB U
YCJIOBUM TEUCHUSI XUMHUECKUX PEAKIUH,
BBIBOJAbI HA OCHOBAHUHM aHaJIN3a H8.6JHOI[€-
HUH 32 SKCIEPUMEHTOM

43 | Peakuuu 3ame- | Peakuuu 3amenienust. Ps OmnpeneneHus MOHATUN «PEAKIIUU 3aMellle-
nieHus. Pag ak- | akTUBHOCTH METAJUIOB, €M0 | HUS», «PSAJ aKTUBHOCTU METAJLIOBY.
TUBHOCTH Me€- UCIIOJIb30BAaHUE IS TIPO- Krnaccudukanus XuMHYECKAX PEaAKIUN 1O
TaJUIOB THO3UPOBAHUS BO3MOKHO- YHUCILY U U COCTAaBY MCXOJIHBIX BEIIECTB U

CTH NIPOTEKAHUS PeaKlnii MPOIYKTOB peakuuu.Vcnoap30BaHue 3JeK-
MEXIy MeTaJulaMH U KUC- TPOXUMHUYECKOTO psijia HAapsKEHUH (ak-
JIOTaMH, PEAKINI BBITECHE- | TUBHOCTH) METAJIJIOB JJIsl OTPEICICHUS
HUS OJHUX METAIIJIOB U3 BO3MOKHOCTH IIPOTEKAHUS PEAKIUN MEKIY
PacTBOPOB UX COJIEH JIpy- MeTaJUIaMH U BOJIHBIMU PACTBOPAMHU KUCIIOT
ruMu MeTaaiaMu. JleMoH- U COJICH.

crpauuu. Bzanmoneiicteue | Habmonenue u onucanue mpu3HaKoB U
pa30aBIeHHBIX KHCIIOT C YCJIOBHI TEUEHUSI XUMUUYECKUX PEAKIIHA,
MeTaJlIaMH. BBIBOJIBI HA OCHOBAaHUY aHAIIM3a HAOJI0 1e-
JlabopaTopHbIe ONBITHI. HUU 32 3KCIEPUMEHTOM

17. 3amemenre Mmenu B pac-

TBOpe xyopuna meau (I1)

JKEJIe30M

44 | Peakuum oome- | Peakium oOmena. Peakiiun | OnpeneneHust OHATUH «peaKiiuu oOMeHay,
Ha. [IpaBuno HEUTpaIM3aluu. Y CIOBUS «peaKIy HEUTPATIU3ALUN.
bepromne npoTeKaHus peakiuii oome- | Knaccudukanus XuMUYECKUX peakiuil mo

Ha B pacTBOPAaxX J0 KOHIIA. YHUCIIY U COCTaBY UCXO/JHBIX BEIIECTB U

JeMmoHcTpanum. PacTBope- | NpOAYKTOB peakiuu.

Hue rugpokcuaa meau (1) B | Mcnonp3oBanue Tabauibl pacTBOPUMOCTH

KHCJIOTaX; B3aUMOJEHUCTBUE | JIJIsl ONPEEICHUsI BO3MOXXHOCTH MPOTEKaA-

okcuaa Meau (II) c ceprnoit | HUS peakuuii oOMeHa.

KHUCTIOTOM mpu HarpeBaHun | Habmionenue u onucanue mpu3HakoB U
YCIOBUM TEUCHUSI XUMHYECKUX PEAKIUH,
BBIBOJIBI HA OCHOBAaHWU aHallM3a Ha0Io /1e-
HU 332 SKCIEPUMEHTOM

45 | Tumbl xumude- | Tumsl Xumuueckux peakiuid | OmnpeneneHne MOHATUS «THAPOIU3)

CKMX peakIni Ha IIpUMEpPE CBOWCTB BOJIBI.

Ha IIpumepe Peakuus paznoxxeHuss —

CBOMCTB BOJIBI. | DJIEKTPOJIHN3 BOABI. Peakiuu

[lonsiTHEe O TUI- | COEAUHEHUS] — B3aUMOJIEH-

ponmse CTBHE BOJIbI C OKCHUJIAMU
METaJVIOB U HEMETAJIOB.
VYcioBue B3auMOenCTBUS
OKCHJIOB METAJJIOB U HEME-
TAJJIOB ¢ BOJIOM. [loHsATHE
«TUJPOKCUIBDY. Peakuumn
3aMeIleHNs] — B3anuMOoJIeii-
CTBHE BO/JIbI C METAJIJIAMHU.
Peakun oOMena — ruspo-
JIU3 BEIIECTB

46 | O6o061IEH E U BrimosiHeHMEe 3a1aHuil 10 Hcnonp3oBaHne 3HAKOBOTO MOJIEITMPOBa-

CHCTEeMaTHu3a-
U 3HAHUHU 110
TEME
«3meHeHwus,

TEMC ((I/I3MCHCHI/I}I, IMpouc-
XOAmMUE C BEMECCTBaAMM))

Hus. [lomyyenne xumMndeckoit nupopmalu
U3 pa3IMYHbIX UCTOYHHUKOB.
[TpencraBnenue HHPOPMALIUH 110 TEME
«M3MeHeHusl, IPOMCXOISIINE C BEIECTBA-




MPpOUCXOAAIINC
C BeIIECTBaAMH»

MHU» B BUAC TaGHI/H_[, CXCM, OIMOPHOI'0 KOH-
CIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpeacts UKT

47

KonTponbHas
paboTa o Teme
«3meHeHus,
MIPOUCXOISIINE
C BEIIECTBAMU»

TEMA 5. PACTBOPEHUE. PACTBOPBL. CBOMCTBA PACTBOPOB BJIEKTPOJIMTOB (18)

48 | DnextponutH- | Ilonstie 00 snekTponutu- | OnpeaeneHus MOHATUH «3IIEKTPOIUTHYEC-
yeckas JUCCO- | YeCKOM JMCCOLMAIUH. CKasl IUCCOLUALIMSDY, «ITIEKTPOJIUTBI», «He-
Uanus DNEKTPOIUTHI U HEIIEKTPO- | DIEKTPOIUTHI».

JaUThl. MeXxaHu3M nuccolu- | BelloHeHHe NOMETOK, BBIITUCOK U IIUTUPO-
anuil 3JEKTPOJIUTOB C pa3- | BaHUS TEKCTa
JMYHBIM XapaKTEPOM CBSI3H.

CreneHp AIEKTPOIUTHYE-

CKOM JICCOLMALIUY.

CunbHble U criadble 3JIeK-

TPOJIUTHI.

Jemoncrpaumu. Mcneira-

HUE BELIECTB U UX PacTBO-

POB Ha 3JIEKTPOIPOBO-

HOCTh

49 | OcHoBHbIe TI0- | OCHOBHBIE MOJNIOKEHUS Teo- | OnpeneneHus MOHATUH «CTETeHb TUCCOIHU-
JIOXKEHHUs TeOo- PHH IEKTPOIUTUYECKON alluK», «CUJIbHBIE AJIEKTPOJIUTBI», «caalble
pUU 2IIEKTPOau- | nuccounanuu. Monnele AIIEKTPOJIUTHDY, KKATHUOHBI», «AHUOHBIY,
TUYECKOM UC- | ypaBHEHUs peakuuil. Peak- | «KHCIOTBD», «KOCHOBAHUSY, «COJIM.
COLIMALIUU Uy oOMeHa, UIyIIue J10 CocraBiieHue ypaBHEHUH 3JEKTPOIUTHY -

KOHIIA. CKOM CCOIMAaLUU KUCIOT, OCHOBAaHUH U

Knaccugukarus HoHOB U coeil.

UX CBOMCTBA. WnmrocTpanyst mpuMepaMyu OCHOBHBIX O-

JleMoHcTpanuu. 3aBUCH- JIOKEHUW TEOPUHU AIIEKTPOJIUTHUECKON JUC-

MOCTb JIEKTPOIIPOBOJAHOCTH | COLIMALINN; TEHETUYECKON

YKCYCHOM KUCJIOTHI OT KOH- | B3aMMOCBS3M MEX/y BelIeCTBaMH (IIPOCTOE

LeHTpauuu. J[Buxxenue BEIIECTBO —OKCHJI — TUAPOKCHU] — COJIb).

OKpAIlIEHHBIX HOHOB B 3JIeK- | PaznuyeHne KOMIOHEHTOB /10Ka3aTeIbCTBA

TPUUYECKOM T10JIE (Te3ucoB, apryMeHTOB U pOpPMBI JJOKa3a-
TEIHCTBA)

50 | Mounsle ypaB- | MonekynsipHble 1 HOHHBIe | OnpeaeneHne NOHATHS «IOHHBIE PEeaKIUI.

HEHUS peaklMil | ypaBHEHUS PEaKIIUil. CocTaBiieHHEe MOJIEKYJIPHBIX, OJTHBIX U
JlabopaTopHbIe ONBITHI. COKPAILEHHBIX MOHHBIX YpaBHEHUH peakuuii
18. BaumoseiicTBue pac- ¢ ydactueM djekTponutoB. HabmoaeHnue u
TBOPOB XJIOPHUJA HATPUS U ONMCAHNUE PEAKINI MEXKIY DJIEKTPOJIUTA-
HUTparta cepedpa MU C IIOMOILBIO €CTECTBEHHOTO (PYCCKOTO
WJIN POJHOTO) S3bIKA U S3bIKA XUMHUH

51 | Kucnotsi: knac- | Kucnotsl, ux knaccuguka- | CocraBieHHe XapaKTEPUCTHKU OOIIMX XH-
cUpUKALMS U nus. Jucconmnanys KMCIOT | MUYECKUX CBOMCTB KUCIIOT C NTO3ULIUHN TE€O-
CBOMCTBA B CBE- | M X CBOMCTBA B CBETE T€O- | PUM DIIEKTPOJIUTHIECKOU
e TOJ1 PHUU DIIEKTPOIUTHYECKOMN JUCCOLIMAIUU.

52 | Kucnotsr: knac- | nuccounanuu. Bzanmonei- | CocraBiieHHE MONEKYJISIPHBIX, IOJTHBIX U

cupuKanus u
CBOMCTBA B CBe-

te TOJI

CTBHUE KUCJIOT C METAJVIAMHU.
DIIEKTPOXUMUYECKUN P
HaIpPsDKEHUN METaslIoB.

COKpAIlIEHHBIX HOHHBIX YPaBHEHUH peaKIuii
C Y4aCTHEM KHCIIOT.
HaOnronenue u onvcanue peakuuii ¢ yya-




53

BzanmoeiicTBrue KUCIIOT C
OKCHJIaMH MeTalIOB. B3au-
MOJEHUCTBHE KHCIIOT C OCHO-
BaHUSIMU — PEAKITUS
HeUTpanms3anuu. B3aumo-
NIEUCTBUE KUCIIOT

¢ cossimu. Mcronp3oBanue
TaOJIUIBI PACTBOPUMOCTH
JUTSL XapaKTePUCTUKU XUMH-
YEeCKHX CBOMCTB KHCJIOT.
JlabopaTopHble ONBITHI.
19. Ilonyuenue
HEPacTBOPUMOIO TUPOKCHUA
Y B3aUMOJIEMCTBHE €ro C
kucioramu. 20. B3anmo-
IeficTBUE KHCIIOT C OCHOBA-
HHUSMH.

21. B3aumonencTBue Kuc-
JIOT C OKCHUIaMU

MeTauioB. 22. B3aumoei-
CTBHUE KHCJIOT C

MeTaiaMi. 23. B3aumo-
IEMCTBHE KUCIIOT

C COJIAMU

CTHEM KHUCJIOT C MIOMOIIBIO0 €CTECTBEHHOTO
(pPycCKOTO UK POJTHOTO) SI3bIKA U sI3bIKA
XUMHUH.

[TpoBeneHue ONBITOB, TOATBEPIKIAIOIINX
XUMHYECKHUE CBOMCTBA KUCIIOT, C COOMIOIe-
HUEM IMPABHJI TEXHUKH O€30MTaCHOCTH

53 | OcHoBanwus: OcHoBanus, ux knaccuu- | OnpeneneHne MOHATUS «OCHOBAHUS.
knaccudukanus | kauus. Juccormanus ocHo- | CocTaBiieHHEe XapaKTePUCTUKH OOIIUX XHU-
U CBOIICTBA B BaHMI M UX CBOMCTBA B CBE- | MHYECKUX CBOMCTB OCHOBAaHMM (I[e04YeH U
ceere TOJ] T€ TEOPHUH DJCKTPOIUTUYE- | HEPACTBOPUMBIX OCHOBAHMIA) C MO3ULIUN
54 | OcHoBaHus: CKOM qucconuanuu. B3an- | TEOpUH 2JIEKTPOIUTHIECKON TUCCOIUAIIUH.
KJIaCCH(UKAIUs | MOJEHCTBUE OCHOBaHMII € CocraBneHue MOJIEKYJISIPHBIX, TOJIHBIX U
Y CBOMCTBA B cossamu. Mcnone3oBanue COKpAIlCHHBIX NOHHBIX YPABHEHMI pEaKIi
ceete TO/] TaOJIMIBI PACTBOPUMOCTH ¢ yyactueM ocHoBaHuii. Habmonenue u
55 | OcuoBanus: JUISL XapaKTEPUCTUKHU XUMU- | ONKMCAHUE PEAKIU OCHOBAHUH C MIOMOIIBIO
Kiaccu(uKalys | Y€CKHX CBOWCTB OCHOBAHUM. | €CTECTBEHHOTO (PyCCKOTO MJIM POIHOIO)
Y CBOWCTBA B BzaumopeiicTBue menoyer | sA3bIKa U S3bIKa XUMUU.
cere TO/] C OKCHIaMH HEMETAJIJIOB. HpOBeI[eHI/Ie OIIBITOB, MOATBEPKAAIOIIUX
JlabopaTopHble ONBITHI. XUMHUYECKHE CBOMCTBA OCHOBAHUM, C CO-
24. BzauMopeicTBure 1Ieso- | OI0/IeHUeM MPaBUI TEXHUKU O€301acHo-
yeil ¢ kucnoramu. 25. B3a- | cTu.
MMO/JICUCTBHUE IIET0YEH C CocraBnenue J0K1aaa 1Mo TemMe, onpee-
OKCHJIaMU HEMETAJUIOB. 26. | JICHHOM y4UTEIEM
BzaumopeiictBue menoyen
c comsimu. 27. [Tonmyuenue u
CBOMCTBA HEPACTBOPUMBIX
OCHOBaHMUM
56 | Oxcuppl: knac- | O6o6eHue cBeneHuit 00 Omnpenenenus MOHITHH «HECOIe00pasyro-
cudukanus u OKCHJIaX, UX Kiaccuduka- ITUE OKCHUIBI»,«COIC00Pa3YIONTHE OKCHIIB,
CBOMCTBA LU U CBOMCTBAX. «OCHOBHBIE OKCUJIbI», «KHCIIOTHBIE OKCH-
57 | Oxcuppl: kinac- | JIabopaTopHblie ONBITHI. TTBIY.

cupuKanus u
CBOMCTBA

28. B3anmoeiicTBHEe OC-
HOBHBIX OKCHJIOB C KHCJIO-
TaMHU.

29. B3anmoeiicTBHE OC-
HOBHEIX OKCHIIOB C BOJIOH.
30. B3aumopaeicTBre KUC-

CocTaBiieHHEe XapaKTePUCTUKH OOIIUX XHU-
MHUYECKHXCBOUCTB COJIC00Pa3YIONMINX OKCH-
JIOB (KHCIIOTHBIX U OC-HOBHBIX) C MO3UIUI
TEOPHUU DIIEKTPOIUTUIECCKON AUCCOIHAITIH.
CocTaBiieHHEe MOJIEKYJIAPHBIX, MTOJTHBIX U
COKpAIIIEHHBIX HOHHBIX YpaBHEHUI peakiuii




JIOTHBIX OKCHUIOB C IICJIO-
yamu. 31. Bzaumoneiicteue
KHCJIOTHBIX OKCHJIOB C BO-
ou

C y4acTHUeM OKCHJIOB.
HaGnronenue u onrcanue peakiuii OKCHI0B
C TIOMOIIbIO €CTECTBEHHOTO (PYCCKOIr0 WU
POJIHOTO) sI3bIKA M si3bIKa XuMuu. [IpoBee-
HHUC OIIBITOB, HOI[TBep)KI[aIOH_II/IX XUMHUYC-
CKH€E CBOMCTBA OKCHUJIOB, C COOIIONEHUEM
NPaBUJI TEXHUKH O€30IaCHOCTH.
CocraBneHue J0KIaaa 1Mo TemMe, onpee-
JICHHO# CaMOCTOSTEIBHO

58 | Comu: knaccu- | Comnu, UX AUCCOLMALINS U Ornpenenenus MOHATUN «CPEIHHUE COITU»,
bukanus u CBOMCTBA B CBETE TEOPUU «KUCJIBIE COJINY,OCHOBHBIE COJIN.
CBOICTBa B CBE- | AJIEKTPOJIUTHYECKON Jucco- | CocTaBiieHHEe XapaKTePUCTUKH OOIIUX XHU-
te TO/] uuanuu. Bzanmonencteue MHYECKHX CBOMCTB COJIEN C TO3ULIUHI TEO-

59 | Conu: kimaccu- | CoJied ¢ METaJlIaMH, OCO- PHUH DIIEKTPOTUTHICCKOM
buxanus u OCHHOCTHU 3TUX PEAKLIMM. JUCCOLIMALIUY.

CBOIiCTBa B cBe- | B3aumonelictBue comneit ¢ CocraBneHue MOJIEKYJISIPHBIX, ITOJIHBIX U
e TO cossamu. Mcnonp3oBanue COKpAICHHBIX HOHHBIX YPAaBHEHUI peaKIUil
TabJIMLBI PACTBOPUMOCTHU C y4acTUEM COJIEH.
JUISl XapaKTEpUCTUKU XHU- HabGnronenue u onucanue peakiuuii cojei ¢
MHUYECKHX MOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
CBOMCTB COJIEH. POJIHOTO) SA3BIKA U SA3bIKA XUMHH.
JlabopaTopHble ONBITHI. [IpoBeaeHMEe ONBITOB, MOATBEPKAAFOIINX
32. B3aumoaeicTBIE COnel | XMMUYECKHE CBOMCTBA COJIEH, C COOJIIOIE-
¢ kuciotamu. 33. Bzaumo- | HUEM MpaBuil TEXHUKU 0€30M1aCHOCTH.
nercTBue coneit ¢ menoya- | CocTaBieHuUE JA0KIIAa IO TEME, OIpeie-
Mmu. 34. Bzaumonenctaue JIEHHOU CaMOCTOSITEIbHO
cosell ¢ conamu. 35. B3au-
MOJICMICTBHE PACTBOPOB CO-
JIed C MeTaJJIaMu

60 | 'enetnueckas I'enetnueckue psiabl MeTan- | OnpeneneHue MOHATUS «TE€HETUYECKUN
CBSI3b MEXKIY 7a ¥ Hemetayuia. ['eneruue- | psamy».

KJIacCaMH HEOp- | CKas CBA3b MEXKIY Kilacca- | MmmiocTpupoBaTh: a) mpuMepaMu OCHOB-

TaHUYECKUX MU HBIE TIOJIOKEHUS] TEOPUH DIICKTPOTUTHYIE-

BEILECTB HEOPTraHWYECKUX BEILECTB CKOU aucconuanuu; 0) reHeTHYeCKyIo B3a-
HMMOCBSI3b MEX/Iy BeIIeCTBaMH (IIPOCTOE
BEILECTBO — OKCUJl — TUAPOKCUT —
COJIb).
CocraBneHue MOJIEKYJISIPHBIX, TOJIHBIX U
COKpAIICHHBIX NOHHBIX YPABHEHHI pEaKIil
C ydacTueM 31eKTposuToB. CocTaBiieHHe
YpaBHEHUH pEaKIUi, COOTBETCTBYIOIIUX
MOCNIEA0BATEIHHOCTH («IEMOYKEeY) Mpe-
BpalleHU HEOPTraHUYECKUX BEIIECTB pa3-
JUYHBIX KIJIACCOB.
BrinonHeHne npsiMoro HHAYKTUBHOTO J10-
Ka3aTelnbCTBA

61 | O6o06menne n [Tonyuenne xuMuyecKoil UHGOpMALUK U3

cucreMarusa-
WS 3HAHUHU 110
TeMe
«PacTtBOpeHue.
PacTtBOpBI.
CaoiicTBa pac-
TBOPOB DJIEK-
TPOJIUTOBY»

Pa3IMYHBIX UCTOYHUKOB.
[IpencraBienue nHGoOpMaluu MO TEMeE
«PactBopenue. PactBopsl. CBolicTBa pac-
TBOPOB 3JIEKTPOJIUTOBY» B BUE TaOJIMIL,
CXEM, OIIOPHOI'0 KOHCIIEKTa, B TOM YUCIIE
¢ npumeHenueM cpencts UKT




62 | IIpakTuueckas PaGorats ¢ mabopaTopHbIM 000pyIOBAHUEM
pabora Ne 6 1 HarpeBaTelIbHBIMU TPUOOPAMHU B COOTBET-
CaoiicTBa KHC- CTBUU C MPaBUJIAMH TEXHUKHU 0€30TMacHO-
JIOT, OCHOBA- ctu. HaGmronath CBOMCTBA BEIIECTB U MIPO-
HUMN, OKCUJIOB U UCXOJSIINX C HUMU siBIeHuH. OnuchIBaTh
conei XUMHUYECKUN SKCIIEPUMEHT C ITOMOIIIBIO

PYCCKOTO 53bIKa U s13bIKa XUMUU. DopMmy-
JUPOBATH BBIBOJIBI IO PE3yJibTaTaM MpoBe-
JIEHHOT'O YKCIIEPUMEHTA.

63 | KonrposnbHas
pabora 1o Teme
«PactBopenue.

PacTtBOpBI.
CaolicTBa pac-
TBOPOB 3JIEK-
TPOJIUTOBY

64 | IIpaktuueckass | Pemenue sxcnepumentanb- | OOpameHue ¢ 1abopaTopHBIM 000pyI0Ba-
pabota Ne 7. HBIX 3a7a4 HUEM M HarpeBaTeIbHbIMU IPHUOOpaMu B
Pemenue sxc- COOTBETCTBUH C IPABUIAMU TEXHUKH 0€3-
NepPUMEHTaJb- OMACHOCTH.

HBIX 3a7a4 Pacrio3HaBaHue HEKOTOPHIX AaHHOHOB U Ka-
THOHOB. Habmoienue cBOWCTB BEUIECTB U
MIPOUCXOAAIINX C HUMU SIBIICHUM.
Onucanre XMMHUYECKOT0 IKCIIEPUMEHTA C
IIOMOUIbIO ECTECTBEHHOT'O (PYCCKOI0 MU
POJIHOTO) SA3BIKA U S3bIKA XUMHH.
®opMyIMpOBaHUE BHIBOJOB I10 PE3YJIbTa-
TaM MPOBEJACHHOT0 HKCIIEPUMEHTA

65 | Knaccuguka- OKucIUTENHHO- OmnpeneneHus NOHATHI «OKHCIUTEIHHO-
Ul XUMUYe- BOCCTAaHOBUTEJIbHBIC PEAK- | BOCCTAHOBUTEIIBHBIE PEAKLUN», «OKUCITH-
CKUX peaklUMi. | Iuu. TEJbY, «BOCCTAHOBUTEIbY, KOKUCICHUE,
OxucnutensHo- | OnpeneneHue cTeneHeu «BOCCTaHOBIICHUE.

BOCCTaHOBHU- OKHCJIEHHUS JUIs 3IeMEHTOB, | Knaccudukanus XuMuyeckux peakiui mno
TEJIbHBIE peak- | 00pa3yroIIKX BelecTBa IIPU3HAKY «M3MEHEHUE CTEIIEHEN OKHCIIe-
117071 pa3HbIX KjaccoB. Peakuuu HUS 3JIeMeHTOB». Onpe/iesieHne OKUCIINUTe-
MOHHOT0 OOMEHa U OKHMCIH- | JIs1 U BOCCTAHOBUTEJIS, OKUCIIEHUS U BOC-
TEIbHO-BOCCTAHOBUTEIIbHBIE | CTAHOBIICHUS.
peakuuu. OKUCIUTEND U Hcnonb3oBaHKne 3HAKOBOTO MOJACIIUPOBAHUS
BOCCTAHOBUTEIb, OKUCIIE-
HUE€ U BOCCTAaHOBJICHHE.
CocraBneHnue ypaBHeHUN
OKUCITUTENBHO-
BOCCTAaHOBUTENBHBIX peak-
LIUI METOJOM JIEKTPOHHO-
ro Ganauca.
JemoncTpauuu. Bzaumo-
JIEMCTBHE IMHKA C CEpOH,
COJISHOU KUCJIOTOH, XJIOpHU-
nom Meau (II). T'openue
Maruus. Bzaumoencreue
XJIOPHOU U CEPOBOJIOPOI-
HOHU BOJIBI
66 | CoiictBa u3y- | CBolicTBa MPOCTHIX BeE- CocraBiieHne ypaBHEHUH OKHCIUTEIBHO-

YCHHBIX KJ1acC-
COB B€IICCTB B

IIECTB — METAJJIOB U He-
METaJJIOB, KUCJIOT U COJICH

BOCCTAHOBUTEJIBHBIX PEaKIUii, UCTIONb3Ys
METO/I JIEKTPOHHOT0 OajaHca.




TCIJIBbHO-
BOCCTaHOBH-

187051

CBETC OKHCIIN-

TCJIBHBIX pE€aK-

B CBETE OKUCIIUTEIHbHO-
BOCCTAHOBHUTEIbHBIX PEaK-
87051

OnpeﬂeneHHe OKHCIIUTECIIA U BOCCTAaHOBH-
TCJIA, OKUCJICHUSA U BOCCTaAHOBJICHUS

67

TEIbHOCTD
BCEHEBHOM

Ka»

[IpoekTHas nes-
«XHUMUS B IIO-

KHN3HH YCJIOBC-

68

TEIbHOCTD
BCEIHEBHOM

Ka»

[IpoekTHas nes-
«XHUMUS B IIO-

KH3HH YCJIOBC-

Brimonaenue u 3ammura ITPOCKTOB

69

O0001menune

KJj1acca

Kypca XUMHH &

70

Wrtoroseiil ypok

9 kiacc

No

TEMA YPOKA

COJEPXAHHUE YPOKA

B AEATEJIBHOCTHU YVUE-
HUKA

BBEJIEHHME. OBIIIA I XAPAKTEPUCTUKA XUMHWYECKUX SJIEMEHTOB 1 XUMUYECKHX
PEAKIIMUA. IEPUOANYECKUU 3AKOH U ITEPUOAMYECKAA CUCTEMA XUMHUYECKUX
OJIEMEHTOB 1. 1. MEHJIEJIEEBA

1 BBOaHBIN HHCTPYK- | XapaKTepUCTHKA JIEMEHTa | XapaKTEpPUCTUKA XMMUYECKHUX JJIEMEHTOB
tax o Th. Xapak- | mo ero nonoxenuto B [le- | 1—3-ro mepromoB 1o ux MmoNoKeHUIo B
TEPUCTHUKA XUMUYE- | PUOJUYECKON CUCTEME Ileproanueckoi cucTeMe XMMHUYECKHUX
CKOIO DJIEMEHTA Me- | XUMHU4YeCKuX 351eMeHTOB [I. | anemenrtoB Jl. 1. Menaeneesa; XUMUYECKUX
Tajula Ha ocHoBaHuu | M. Menneneesa. CBOMCTB aM(OTEPHBIX OKCUAOB U THAPOK-
€ro IMOJIOKEHHUS B CBolicTBa OKCHJIOB, KHC- | CHJOB.

Ilepuonnueckoi JI0T, OCHOBaHUM H coiyiell B | CocTaBieHNE MOJIEKYJISIPHBIX, TOJIHBIX U
cucreme /1. U. CBETE TEOPHH DJIEKTPOJIM- | COKPAILIECHHBIX MOHHBIX YPaBHEHUN PEaKIIAN
Menneneesa TUYECKOW JUCCOLUALUU U

OKHCIICHUS-

BOCCTaHOBJICHHUS.

JemoncTpauuu. Monenu

aTOMOB 3JIeMeHTOB 1—3-

r0 IepUOJ0B

2 Xapakrepuctu- | XapaKTepUCTHKA 3JIEMEHTa 0 | XapaKTEPUCTUKA XUMHUYECKHUX JJIEMEHTOB

Ka XMMUYECKOTO
DJIEMEHTA HEME-
TaJljla Ha OCHO-
BAHUU €ro Mo-
noxenus B Ile-
PUOANYECKOU
cucreme /I. W.
Menaeneena

ero nosoxeHur B Ileproau-
YECKOM CUCTEME XUMUYECKUX
anemenToB JI. 1. Menneneena.
CBoiicTBa OKCHAOB, KHCIIOT,
OCHOBAaHMU W COJIEN B CBETE
TEOPHH IIEKTPOTUTHUECKON
AUCCOUAIINU U OKUCIICHU -
BOCCTaHOBJICHHUSI.
JlemoncTpauuu. Monenu
aTOMOB 3JIeMeHTOB 1—3-10
TIEPHOJIOB

1—3-r0 mepro0B 1O UX MOJOKEHHIO B
Ilepponnueckon cucTeMe XUMHYECKHUX
anemenToB /1. 1. MenaeneeBa; XMUMHUYECKUX
CBOMCTB aM(OTEPHBIX OKCUAOB U THAPOK-
CHJIOB.

CocraBiieHnEe MOJIEKYJIPHBIX, IOJIHBIX U
COKpAIICHHBIX MOHHBIX YPAaBHEHHI pEaKINil




CBoiicTBa OK-
CHJIOB, KHCJIOT,
OCHOBaHUI1 U
coJieli B CBETE
TEOPUH DJIEK-
TPOJTUTUYECKOU

ITousTHe 0 KUCIIOTaX, OKCHIaX,
COSIX M1 OCHOBAHUSIX.

KnaccudunupoBaTs U3y4eHHbIE XUMUYC-
CKHE 3JIEMEHTHI U uX coenuHenus. Cpas-
HUBAaThb CBOWCTBAa BEILIECTB, NpPHHAJIE-
KalMX K pa3HbIM KiaccaM. JlaBaTe ompe-
JIeJICHUS] TOHATUH «OKCHABDY, «OCHOBA-

HUS», KUCIOTBI», «COJU», «PEaKLHs
JUCCOLMALIAN HEUTpaATU3aALIUI.
AmdorepHbie ITonsiTHE O IEPEXONHBIX dJIe- Onpenenenue NoHATHS «aMmpoTepHBIE CO-
OKCHUJBI M TUJ- | MeHTaX. AMpoTepHoCTb. ['eHe- | equnenus». Habmronenue u onrcanue pe-
POKCHUBI TUYECKHUU sl IEPEXOAHOTO AKLMI MEXKy BEIIECTBAMU C IIOMOILBIO
3JIEMEHTA. €CTECTBEHHOT'O (PyCCKOTO UM POIHOTO)
JlabopaTopHbIe ONBITHI. SI3bIKA U SI3bIKA XUMUU.
1. [Tonyuyenue runpokcua [IpoBeneHue ONBITOB, MOATBEPKAAFOIINX
LIMHKA U MCCIIEJOBAaHUE ETO XMMUYECKHE CBOWCTBA aM(OTEPHBIX OKCH-
CBOMCTB JIOB ¥ THJIPOKCUJIOB
Ilepunonnue- Ilepnonnueckuit 3akoH u Ile- Omnpenenenre BUI0B KIACCU(PUKAIIH:
CKHI1 3aKOH U puoanuecKas cucTeMa XUMH- €CTECTBEHHOMN U UCKYCCTBEHHOM.
[Tepuoanueckas | yeckux sneMeHToB . . Men- | BrinosiHeHUE NpsAMOro AeAyKTUBHOTO JOKa-

cucrema /I. H.
MeHnieneena B
CBETE YUYECHUS O
CTPOEHUHU aTOMa

JierneeBa.
JdemoncTpauuu. Paznmuunbie
(dbopMbI TAOJIHIT TIEPUOANYC-
CKOM CHUCTEMBI.
JlaGopaTopHbie ONBITHI.

2. MonenupoBaHue nocrpoe-
Hus [lepuoauyueckon CUCTeMBbI
J. . MenneneeBa

3atenbcTBa. Co3aanue MoJieneil ¢ Bblere-
HUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00b-
eKTa ¥ MPEeJICTAaBICHHEM HX B IPOCTPaH-
CTBEHHO-Tpa(hUIEeCKOI MM 3HAKOBO-
CHMBOJIMYECKOH (popme

XuMuueckas
OpraHu3aIus
JKHBOH M HEXKH-
BOM IIPUPOJBI

XUMHYECKasi OpraHu3aLys
JKUBOW U HEXKUBOU IIPUPOBI.
XVMMHUYECKUH COCTaB SAApa,
MaHTHH U 36MHOU KOpBI. XH-
MHUYECKHE DJIEMEHTHI B KIIETKAX
JKUBBIX OpraHu3MoB. Makpo- u
MUKPOIJIEMEHTBI.
demoncTpaumnu. Moneinb
CTPOEHHM 3€MHOT'0 11apa B I10-
IIEPEYHOM paspese

XapakTepucTUKa poiau XUMUUECKHUX 3JIe-
MEHTOB B KMBOU U HEXKUBOU MPUPO/IE.
CocraBieHrne aHHOTalMHU K TEKCTY.
Omnpenenenue neau yueOHOM 1eITeTbHOCTH
C IOMOILBIO YYUTENSI U CAMOCTOSITENBHO,
MIOMCK CPEJCTB €€ OCYIIECTBIIEHUS IO IJIa-
HY, CBEPsIsl CBOM JIEUCTBUS C LIENIbIO U TIPU
HEO0OXOIMMOCTH UCTIPABIISS OIIMOKH C T0-
MOIIBIO YUUTENS U CAMOCTOSITEIIBHO

Knaccudukanus
XUMHUYECKUX
peaKkuui 1o
Pa3ITUYIHBIM OC-
HOBaHMSIM

Knaccugukarus Xumuueckux
peaKIui o pa3InyHbIM IIPHU-
3HaKaM (YHUCIIO U COCTaB pea-
TUPYIOIIUX U 00pa3yOmuXCcs
BELIECTB; HAJTMYUE IPAHUILBI
pasnena ¢a3; TeroBoi ¢-
(bexT; u3MEeHeHue cTeneHei
OKHCJIEHHS aTOMOB; UCITOJIb30-
BaHME KaTalu3aTopa; Hampas-
JIeHHE MPOTEKaHus).

[TpencraBnenue HHGOPMALIUH 110 TEME
«Knaccuukanust XuMHUUECKUX peakiui 1o
pa3ianyHbIM npu3HakaMm. CKOpoCTh XUMHUYE-
CKHX peaklMii» B BUJ€ TaOJIUII, CXEM,
OIIOPHOT'O KOHCIIEKTa, B TOM YHUCIIE C IIPU-
MeHeHuneM cpeacts UKT.

BeIlonIHEHNE TECTOBBIX 3aJaHUM 10 TEME

ITonsTHE O CKO-
POCTH XUMHUE-
CKOM peaxkiuu

CKOpOCTh XUMHUYECKUX PEaAK-
Ui 1 (pakTopsl, BIUSIONINE HA
Hee

[IpencraBienue nHGopmaluu Mo TeMe
«CKOpOCTh XUMHUYECKHUX PEAKIINI» B BUIE
Ta0JINL, CXEM, OIIOPHOTO KOHCIIEKTa, B TOM
gucie ¢ npumenenuem cpeacts MKT.
BrITonTHEHNE TECTOBBIX 3aJJaHUM IO TEME




Karanuzatopsl

Karanuzatop, karanus, UHTU-
ouTop

10 | O0oOGmieHue 1
cHCTEeMaTHh3a-
U 3HAHUU 110
Teme «O0mas
XapaKkTEepUCTUKA
XHUMHYECKHX
3JIEMEHTOB U
XHUMHYECKHX
peaxkuuii»
11 | O600ueHue n
cHCTEeMaTH3a-
[US 3HAHUHU I10
teme «O01as
XapaKTepPUCTHKA
XHUMUYCCKHX
3JIEMEHTOB U
XHUMUYCCKHX
peaKIMiDy
12 | KonTponbHas
pabota 1o Teme
«OO0m1as xapak-
TEPUCTHUKA XU-
MHYECKHUX dJIC-
MEHTOB U XH-
MHUYECKHX pe-
AKIUI
TEMA 1. METAJIJIBI
13 | Bex MeaHbIH, Hcropus nonyyeHus METaIOB
OpOH30BBIH,
JKEJIE3HBIN
14 | Ilonoxxenue ITonoxenune meramios B [le- Onpenenenre MOHATUS «METAJIIbD.
AJIEMEHTOB- M€- | PHOJUYECKON CUCTEME XHUMHU- CocraBneHue XapakTEpUCTUKA XUMUYECKHUX
tayoB B [lepu- | yeckux 3nemeHToB /. 1. MeH- | 351eMEHTOB-METAIJIIOB IO UX MOJIOKEHHIO B
oaMuecKou cu- | aeneeBa. Meramunueckas kpu- | Ileproguyeckoit cuctemMe XMMUYECKUX
creme JI. U. CTaJUIMYECKas pelieTka u Me- anemenTtoB J[. . Menzaeneesa.
MengeneeBa u TaNIMYECKas XUMHUYeCKas VY cTaHoBIEHNE TPUUYUHHO-CIIEICTBEHHBIX
0COOEHHOCTH cBs3b. O0mume pusnueckue CBA3EH MEXIy CTPOCHHEM aToMa, XUMHUYe-
CTPOEHHUSI X CBOICTBa METAJJIOB CKOM CBSI3b0, TUTIOM KPUCTAJUIMUYECKOU pe-
atomMoB. Ou3n- IIETKH METAJJIOB U UX COCIAMHEHMH, UX 00-
YeCKHE CBOM- IUMH (PU3NIECKIMHI CBOWCTBAMHU.
CTBa METAJUIOB XapakTepHucTuKa CTpOEHUs U 00IKX PpU3n-
YECKUX CBOMCTB MPOCTHIX BEIIECTB-
METAaILIOB.
OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (HMJTH
MpeACKa3aHue CBOMCTB) XUMUUECKHUX dJIe-
MEHTOB-METAJNIOB OT MoJioxkeHus B [lepuo-
JIMYECKOM CHCTEME XMMHUYECKHUX DJIEMEHTOB
J1. 1. MenpeneeBa.
15 | Conassl CnnaBbl, MX CBOMCTBA M 3Ha- OnpeneneHne NOHATUSA «CILIIABbD)

YyeHue
JemoncTpanuu. OGpasibt
CIJIAaBOB
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XUMHYECKUE
CBOMCTBA Me-
TaJUIOB

XUMHUYECKUE CBOWCTBA METAJI-
JIOB KaK BOCCTAHOBUTEJIEH, a
TaK)Xe B CBETE UX IMOJIOKEHHUS B
3JIEKTPOXUMHYECKOM

psy HaIPSYKEHUM METAILIOB.
HemoncTpaumnu. Bzaumonei-
CTBHE METAJUIOB C HEMETaJljIa-
MU.

JlaGopaTopHble onbITHI.12.
B3anmoneiictBre pacTBOPOB
KHUCJIOT U COJIEH C METaJNIAMHU

OmnpeneneHre TOHITHS «PSJT aKTUBHOCTH
METaJIJIOB». XapaKTePUCTHKA XUMUYECKUX
CBOWCTB MPOCTHIX BEIECTB-METAILIOB.
OOBsicHEHNE 3aBUCUMOCTH CBOMCTB (MJTH
npecKa3zaHue CBOMCTB) XUMHUYECKHUX dle-
MEHTOB-METAJIOB OT nojoxkeHus B [lepuo-
JMYECKOM CUCTEME XUMHUYECKUX JIIEMEHTOB
J. . Menneneena.

CocraBiieHuE MOJIEKYJIIPHBIX YpaBHEHUM
peaxiui, XapakTepu3yIMX XUMHUECKHE
CBOMCTBa METAJUIOB U UX COCIUHECHUN:
AIIEKTPOHHBIX YPaBHEHUN MPOLIECCOB OKUC-
JICHUSA-BOCCTAHOBJICHHUS; YPABHEHUHN JIEK-
TPOJIUTHUECKOHN AUCCOIMALIMH; MOJIEKYJISp-
HBIX, TIOJTHBIX U COKPAIIEHHBIX HOHHBIX
YpaBHEHU peakiuii C yuacTueM IEKTPO-
JIUTOB. Y CTAHOBJICHHE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€U MKy CTPOCHUEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM KpH-
CTAJUIMYECKOHN PEIIeTKN METAJIOB U MX CO-
€IMHEHUHN, NX XUMUYECKUMHU CBOWCTBAMHU.
Habnronenue u onvcanne XMMAYECKOTO
skcriepumMenTa. [lpencrasnenue unpopma-
IIUH B BUJIE TAOJHII, CXEM, OLIOPHOTO KOH-
CIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpeacts MKT

17 | lonyuenue me- | Meramnsl B npupoze. O6mue | CocraBieHHe MOJNIEKYIISPHBIX YpaBHEHUN
TaJJIOB CIoCcOObI UX MOJIYYEHHUSI. peaxuii ¥ 3JEKTPOHHBIX YpaBHEHUI Mpo-
JlaGopaTopHble onbIThI. 13. 11ECCOB OKMCIICHUSI-BOCCTAHOBJICHUS, Xa-
O3HakOMJICHHE C PyJaMH JKe- | PaKTEpU3YIOLIUX CIIOCOOBI MOTyUYeHUs Me-
ne3a. 14. OkpaivBanue 1ia- tauioB. [Togbop (¢ moMomIbI0 yuuTesns)
MEHU COJISIMH IIETOYHBIX Me- CJIOBapeil, SHIUKIIONEIUH, CIIPAaBOYHUKOB,
TaJJIOB AIIEKTPOHHBIX TUCKOB U IPYTMX UCTOYHU-
KOB MH(OpMaIK, HEOOXOIUMBIX JUIS pe-
HIeHMs] Y4eOHBIX 3a/1au.
ComnocraBneHue HHGOpMaLMK, TOTy4YEHHOU
U3 pa3INyYHbIX HCTOYHUKOB
18 | Ilonsatue o kop- | Koppo3ust MmetayioB u crioco- | OnpenesnieHus OHATUH «KOPPO3HS», «XHU-
po3uu MeTai- Ob1 OOPBHOBI C HEW. MUYecKasi KOpPO3Hs», «IJIEKTPOXUMUYE-
JIOB. CKasl KOppo3us».
NnnrocTpanus NOHATHI «KOPPO3UA», «XU-
MUYecKasi KOPPO3Hs», «IIEKTPOXUMHUECKAs
KOppO3us» MPUMEPAMHU IIPOLIECCOB, TPOUC-
XOSIIUX C pa3IMYHBIMU METaJUIaMU. Xa-
paKTepHUCTHKa CIIOCOOOB 3aIIUThl METAIIOB
OT KOppO3uu
19 | O6mas xapak- | OOmIast XxapaKTepUCTHKA IIIe- Omnpenenenre MOHATHS «IIEIOYHBIE Me-
TEPUCTHKA 3JI€- | JIOUHBIX METAJIJIOB. MeTallibl B | TajlIbD».
MeHTOB [A npupoje. Oomue criocobbt ux | CocTaBieHre XapaKTEPUCTHKHU MIETOUHBIX
TPYIIIBL. nosyueHusi. CTpoeHue aToMOB. | METAJIOB 110 UX NOJ0KeHuto B [leproguye-
[I{esrounBIE METATLIBI — IPO- CKOM CHCTEME XMMUYECKHUX AJIEMEHTOB /.
CTBIE BEIIECTBA. U. Menneneesa.
XapakTepHucTuKa CTpOEHUS U 00IIUX PU3U-
20 | CoenguHeHus Bakueiiiime coeIMHEHUS IIe- | YECKUX U XMMHUYECKHUX CBOMCTB IIEITOUYHBIX

ICJIOYHBIX MC-

JJOYHBIX METAJIJIOB — OKCHBI,

MCETAJJIOB.




TaJJIOB TUAPOKCUIBI M COH (XJIOPUIBI, | XapaKTepUCTUKA (PU3UUECKUX U XUMUIC-
KapOOHAaThI, CyIb(haThl, HUTPA- | CKUX CBOWCTB OKCUAOB U THIPOKCHUJIOB IIIe-
ThI), X CBOMCTBA U IPUMEHE- | JIOYHBIX METAJUIOB.
HUE B HAPOJHOM XO35IUCTBE. OOBsicHEHNE 3aBUCUMOCTH CBOMCTB (MJTH
Kanuitasie ynoOpeHus. MpeACKa3aHue CBOMCTB) IIETOUYHBIX METaJ-
JMemoncTpamun. O0pasis JI0B OT nosioxkeHust B [lepronnueckont cu-
HIEJIOYHBIX U IIEJIOYHO3EMENb- | CTeME XUMUYECKUX 3jiemMeHTOB 1. 1. Men-
HEIX MeTaju1oB. B3anmoaeii- IeJeena.
CTBUE HATpus, JIUTHS ¢ BoioH. | CocTaBiieHHe MOJICKYJIIPHBIX YpaBHEHUN
B3auMmozeiicTBrue HaTpus ¢ peakimii, XapaKTepU3yOIIUX XUMHUUECKUE
KHCIIOPOJIOM CBOMCTBA LIEJIOYHBIX METAJIJIOB U UX CO-
€AMHEHUI: AIEKTPOHHBIX YPaBHEHUH MIPO-
1IECCOB OKUCIICHUSI-BOCCTAHOBJICHUS; YPaB-
HEHUU 3JEKTPOJIUTUYECKON AUCCOLUALINY;
MOJIEKYJISIPHBIX, MOJTHBIX U
COKpAIICHHbIX HOHHBIX YPAaBHEHHI peaKInil
C Y4aCTHEM JIEKTPOJIUTOB.
VY cTaHoBIEHUE TPUYUHHO-CIIEICTBEHHBIX
CBsI3€l MEXIy CTPOCHUEM aTOMa, XUMUYe-
CKOM CBSI3bI0, TUTIOM KPUCTAJUTMUECKOU pe-
LIETKU LIEIOYHBIX METAJUIOB U UX COEJINHE-
HUH, MX XUMAYECKUMH CBOMCTBAMH.
Brruncnenus mo xumuyeckuM GhopMyiiaM u
YpaBHEHUSM PEAKIIH, MPOTEKAOIIUX C
Y4aCTHEM ILIEJTOYHBIX METAJJIOB U UX CO-
€AMHECHUI
21 | Ulemnouno3se- OO01as xapakTepuCcTHKA 3Jie- Omnpenenenre MOHATUS «IIEIOYHO3EMETb-
MEJIbHbIE Me- MEHTOB I1aBHOU noArpynnsl Il | Heie MeTamiby.
TaJUIbI rpynnsl. CTpoeHue aToMOB. CocraBiieHHEe XapaKTEPUCTUKH LIEI0YHO-

[llenoyno3eMeNnbHBIC METAJIIbI
— IPOCTHIE BEUIECTBA.
Jdemoncrpauunu. Bzaumoneii-
CTBHE KaJIbIU C BOJIOH. B3au-
MOJEHCTBHE MarHus ¢ KUCIIO-
poaom

3eMEJIbHBIX METAJLIOB 110 UX ITOJIOKEHUIO B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB M. . Menneneena.
XapakTepHucTuKa CTpOEHUS U 00IUX PpU3U-
YECKHUX M XMMHUYECKHX CBOMCTB IIEIIOYHO-
3E€MEIbHBIX METAILIOB.

Xapaktepuctuka GU3NIECKUX U XUMUYe-
CKHMX CBOMCTB OKCHJIOB U THIPOKCHJIOB III€-
JIOYHO3EMENbHBIX METAJIJIOB.




22 | CoenuHeHUs Baxueiimme coenunenus me- | OObsICHEHHE 3aBUCHMOCTH CBOWCTB (HITH
HIEJIOYHO3EMEINb | JJIOYHO3EMENIbHBIX METAJJIOB — | MpeIcKa3aHUue CBOWCTB) IIE€JI0YHO3EMENb-
HBIX METAJUIOB | OKCHUIbI, TUAPOKCHU]IBI U COIHU HBIX METAJJIOB OT noJyioxkeHus B [lepuonu-
(x710puabl, KapOOHATHI, HUTPA- | YECKOM CUCTEME XMMHYECKHUX 3JIeMeHTOB /.
Thl, cynbdatel, pochatsl), ux | M. Mengeneesa.
CBOMCTBA U IPUMEHEHHUE B CocraBieHre MOJIEKYJIIPHBIX YPAaBHEHUI
HapOJHOM XO351CTBE. peakumii, XapaKTepU3yIOIUX XUMUIECKUE
JlabopaTopHble onbIThI. 15. CBOMCTBA LIEIOYHO3EMEIIbHBIX METAJIJIIOB U
B3anmopnencTeue Kabuys ¢ UX COCIMHEHUMN: DJIEKTPOHHBIX YPAaBHEHUI
Bogoi. 16. [Tonyuenue rua- IIPOLIECCOB OKHUCIIEHUSI-BOCCTAHOBIICHNUS,
pPOKCH/Ia KaJIbLUs M UCCIIEN0- | YPABHEHUH AIEKTPOJIMTUYECKON AMCCOLUa-
BAaHHE €T0 CBOMCTB LMW; MOJIEKYJIIPHBIX, IOJIHBIX U COKPAILICH-
HBIX HOHHBIX YpPaBHEHUHN peakuuii ¢ yda-
CTUEM 3JIEKTPOJIUTOB.
YcTaHoBIIEHNE IPUYMHHO-CIIEICTBEHHBIX
CBsI3€l MEXIy CTPOCHUEM aTOMa, XUMUYe-
CKOH CBSI3b10, TUIIOM KPUCTAJIJINYECKOHU pe-
HIETKH LIEJI0YHO3EMEIbHBIX METAJUIOB U UX
COEIMHEHUH, NX XUMUYECKHMH CBOWCTBa-
MHU.
Habmroienue u onucanre XuMHU4eCKOTro
AKCIIEPUMEHTA.
Brruncnenus mo xumuueckuM GhopMyniaM u
YPaBHEHUSM peaKkuil, IPOTEKAIOIINX C
YYaCTHEM ILIETOYHO3EMENBHBIX METANIOB U
HUX COeIUHEHUN
23 | AmoMuHui Crtpoenue atoma, pusznueckue | CocTaBieHHE XapaKTEPUCTUKHU aTFOMUHUS
24 | AmoMuHUH Y XMMHYECKHE CBOICTBA AJIIO- | MO €ro MojokeHuto B [lepuoanueckoit cu-

MUHUS KaK MPOCTOTO BEIIIe-
crBa. CoeqnHEHN aTFOMUHAS
— OKCHUJ] ¥l THAPOKCHU]I, UX

cTeMe XUMUu4eckux aneMeHToB . . MeH-
Jeleena.
XapakTepucTuKa CTpOeHus!, PU3NIECKUX U




amQoTepHBbIii XapakTep. Bax-
HEHIINE COJIN AFOMUHHS.
IIpuMeHeHre antOMUHMS U €T0
COCTUHEHUN.

JlabopaTopHble onbIThI. 17.
[TosryueHnue rugpokcua amko-
MUHUS U UCCIIE0BAaHUE ETO
CBONCTB

XAMHYECKHUX CBOMCTB aIFOMHHUS.
XapakTepucTuka GU3NIeCcKuX U XUuMuJe-
CKHMX CBOMCTB OKCHJIa U THAPOKCH/IA aJTIO-
MUHHS.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIH
MpeACKa3aHue CBOMCTB) AIFOMUHUS OT I10-
noxeHus B [lepuoguyeckoii cucreMe xu-
mudeckux sjaemeHToB . 1. Menpaeneena.
CocraBiieHuE MOJIEKYJIIPHBIX YpaBHEHUM
peaKkurii, XapaKTEePU3YIOINX XUMHUYECKUE
CBOIMCTBA aJIFIOMUHUS U €TI0 COSANHCHUM:
AJIEKTPOHHBIX YPABHEHHUM MPOLIECCOB OKHC-
JICHUS-BOCCTAHOBJICHUS; YPAaBHEHUH JICK-
TPOJUTUYECKOU TUCCOLIMAIIUN; MOJICKYJISIP-
HBIX, MTOJIHBIX M COKPAIIEHHBIX HOHHBIX
YpaBHEHUH peaKIUi ¢ y4aCTUEM DJIEKTPO-
JINTOB.

VYcraHoBieHUE TPUUUHHO-CIIEICTBEHHBIX
CBSI3€M MEXy CTPOCHHEM aTOMa, XUMHYe-
CKOM CBSI3bI0, TUTIOM KPUCTAJUTMYECKOU pe-
IIETKW aJIIOMUHUS U €T0 COSANHECHUH, €ro
XAMHYECKHMH CBOMCTBAaMH.

Habnronenue u onucaHue XUMHUYECKOIO
AKCIIEpUMEHTA. BrruucieHus mo xummuue-
CKUM (hOpMyJaM U ypaBHEHUSM PEaKIIHii,
MPOTEKAIOIIUX C YYaCTHEM ATIOMUHUS U €TO
COeIMHEHUN

25 | Keneso Crpoenue atoma, puznueckre | CocTaBieHHE XapaKTEPUCTUKH XKele3a 1o
Y XMMHYECKHE CBOMCTBA JKE€Jle- | €ro nojoxeHuro B [lepuoanueckoit cucreme
3a KaK IPOCTOI0 BEILECTBA. xuMudeckux 3nementos J1. M. Menneneena.
XapakTepuCcTUKa CTPOSHUS, (PU3HUECKHUX U
XMMUYECKUX CBOMCTB JKelle3a.
26 | XKeneszo I'enernueckue psaasl Fe2+ u XapakTepuctuka GU3NUEeCKUX U XUMUYe-

Fe3+. Baxneiimue conu xele-
3a. 3HaUeHUE JKelie3a H €ro Co-
€MHEHUH ISl IPUPOIBI U
HAapOJIHOT'O XO35MCTBA.
demoncrpaumnu. Bzaumonen-
CTBHE METAJIJIOB C HEMETalIa-
Mu. [TonmydyeHnue ruipokcuioB
xenesa (II) u (I10).
JlaGopaTopHbie onbIThI. 18.
BzamMmoneiicTBHe XKenesa ¢ co-
JITHOM KMCJIOTOM.

19. Tlony4yeHune ruAPOKCUIOB
xenesa (1) u (IIT) u uzyuenue
HUX CBOICTB

CKHX CBOMCTB OKCHJIOB U TMJIPOKCHJIOB K€-
nesa.

OOBsicHEeHHE 3aBUCMOCTH CBOWCTB (WM
IpeJicKa3aHue CBOMCTB) JKeje3a OT MOJI0-
kenus B [lepnonnueckoil cucreme XumMuye-
ckux anemenToB . 1. Menneneena.
CocraBiieHHuE MOJIEKYJIIPHBIX YPAaBHEHUM
peaxiui, XapakTepu3yOLIIX XUMHUUECKHE
CBOICTBa JKeJe3a U €ro COEIMHEHUN: JIIeK-
TPOHHBIX YPAaBHEHMI MPOLECCOB OKUCIIE-
HUS-BOCCTAHOBJICHUS; YPABHEHUH AJIEKTPO-
JUTUYECKOHN AUCCOLMALINN; MOJIEKYIISIPHBIX,
IIOJIHBIX ¥ COKPAIIICHHBIX HOHHBIX YpaBHE-
HUW PEaKkIHUi ¢ y9aCTHEM DJIEKTPOJIUTOB.

Y cTaHOBIEHNE IPUYMHHO-CIIECTBEHHBIX
CBA3€H MEXIy CTPOCHHEM aToMa, XUMHUYe-
CKOH CBSI3bI0, TUIIOM KPUCTAJITINYECKOMU pe-
LIETKH KeJe3a U €ro COeAMHEHUH, ero XH-
MHUYECKUMH CBOWCTBAMHU.

HaGnronenue u onvcanre XMMUYECKOTO
SKCIIEpUMEHTa. BpIuncienus no xumuye-
CKUM (OpMyJIaM M YpaBHEHUSIM pPeaKIHid,




MPOTEKAIOIIUX C YYACTHEM KeJie3a U ero
COECIUHEHNN

TEMA 2. [IPAKTUKVYM 1.

«CBOVCTBA METAJIJIOB U UX COEAVHEHU»

27 | IlpakTuueckas pa- Pemenue skcnepuMeHTaIbHBIX 3a- DKCMepUMEHTAIIBHOE HCCIIEI0OBA-
oora Jla4 Ha pacro3HaBaHUE U MOJYyUYEHUE | HUE CBOMCTB METAJJIOB U UX CO-
Nel"OcymiecTBiieHH | COEIMHEHU METAIOB €IMHEHUH, PEIICHUE YKCIIEPUMEH-
€ LEMOYKU XUMHUYe- TaJbHBIX 33/1a4 1o Teme «Meras-
CKHX MpeBpalieHui JBD».

28 | IIpakTuyeckas pa- PaGora c mabopaTopHbIM 000pY-
6otaNe2Pemenue JIOBAaHUEM U HArpeBaTelIbHbIMU
AKCIIEPUMEHTAJIb- pudOpaMu B COOTBETCTBUU C
HBIX 3aj]a4 Ha pac- IpaBUJIaMU TEXHUKU O€30MacHO-
MO3HABaHUE U T10- CTH.

Jy4eHHe CoeIUHe- Habuntoienue cBoiicTB METaIOB U

HUM METaJIIOB HUX COCMHEHUN U SIBJIICHUH, IPO-
UCXOISIINUX C HUMHU.
Ornrcanne XuMHUYECKOT0 IKCIIe-
pUMEHTA C TOMOIIbIO €CTECTBEH-
HOTO (PYCCKOI'O WJIM POJIHOTO)
SI3BIKA U A3BIKA XUMHH.
dopMynHpOBaHHUE BHIBOJIOB 110
pe3ynbTaTaM MpOBEIEHHOTO YKC-
NepUMEHTA.
Omnpenenenue (ucxonas u3 yueo-
HOM 3a/1a41) He0OXOJUMOCTH HUC-
MOJIb30BaHUs HAOIIOICHUS WU
JKCIIEPUMEHTA

29 | O0oOwenne 3HaHNI
1o TeMe «MeTaJutb»

30 | KonTtpoinbHas pabo-

Ta 110 TeMe «MeTtaj-
JIBD)

TEMA 3. HEMETAJIJIbI

31

OOmras xapakre-
pHCTHKA HEME-
TaJIJIOB

OO1m1ast xapakTepUCTHKa HEMe-
TaJUIOB: MOJI0KeHue B [leproan-
YECKOM CUCTEME XUMUYECKUX
anemenToB /1. 1. Menjeneena,
0COOEHHOCTH CTPOEHHSI aTOMOB,
ANeKTpooTpHULaTeabHOCTh (30)
KaK Mepa «HEMETAJUINYHOCTH,
psaa 90. Kpucrannugyeckoe cTpo-
€HHE HEMETAJNIOB — MPOCTHIX
BeliecTB. AyoTponus. Puzunye-
CKHeE CBOMcTBa HeMeTaloB. OT-
HOCHUTEJIbHOCTb MOHITHH «Me-
TaJ» U «HEMETaJl»

OrnpeneneHust MOHATUN «HEMETaJUIbI»,
«TaJIOTEHBI», «aJUTOTPOITHBIE BUIOU3-
MEHEHUS.

XapakTepucTUKa XUMHUYECKUX JIEMEH-
TOB-HEMETAJJIOB: CTpOoeHHe, pusmde-
CKHE CBOMCTBA HEMETAJIIOB.
CocraBlieHHe Ha3BaHUM COeTMHEHNI
HEMETAJUIOB 10 hopmysie U ux GopMyi
110 Ha3BaHMIO.

OO0BsACHEHNE 3aBUCUMOCTH CBOWMCTB
(unu mpencKa3blBaHUE CBOMCTB) XHUMHU-
YEeCKHX JIEMEHTOB-HEMETAIJIOB OT I10-
noxxenus B [leproanueckoit cucreme
XUMHUYECKuX djiemeHToB 1. Y. Menne-
JIceBa.

VYcraHoBIEHNE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€M MEXIY CTPOCHHU-
€M aToMa, XHUMHUYECKOH CBI3bI0, TUIIOM
KPUCTAJUTMYECKOM pelIeTKH HEMeTall-
JIOB Ml IX COETMHEHUH, NX (PU3UIECKHU-
MU CBOMCTBaMH.

B nuanore ¢ yunrenem BeipaboTKa




KPUTEPHUEB OIIEHKU U OIPE/ICICHHIE
CTCTICHH YCTICITHOCTH BBITIOJTHEHUS
CBOCH pabOThI U pabOTHI BCEX, UCXO/IS
13 UMEIOIIUXCSI KPUTEPHUEB, COBEPIIICH-
CTBOBAHHE KPUTEPHUEB OICHKU U UX UC-
II0JIb30BAHUE B XOJI€ OIIEHKH H CaMO-
OILIEHKH
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Bonopon

[Tonoxenue Bonopoaa B [lepuo-
JUYECKOM CHUCTEMC XHMUYCCKHX
anemenToB 1. V1. Menpaeneena.
CrpoeHune aToMa U MOJIEKYJIBI.
dusndyeckre ¥ XUMUUECKHE CBO-
CTBa BOJOPO/Ia, €ro MOJyYeHue 1
MIPUMEHEHHE.

JlabopaTopublie onbIThI. 20. [1o-
JIy4eHHE U Pacro3HaBaHHUE BOJIO-
pona

XapakTepucTrka BOJI0pO/ia: CTPOCHHUE,
(u3nUecKre U XUMHUYIECKUE CBOKCTBA,
noJiyueHue u npuMmenenue. Cocraniie-
HHE Ha3BaHUW COCIMHEHUN BOIOpOAA
o ¢popmyie u ux GopmyJs o Ha3Ba-
HUIO.

OOBsicHEHHE 3aBUCUMOCTH CBOMCTB
(unn mpencKa3bIBaHUE CBOMCTB) BOAO-
pona ot noJsioxenus B [lepuoanyueckoit
cuUcTeMe XUMUYeCcKux 3eMenToB 1. 1.
Menneneena.

CocraBiieHrue MOJIEKYJIIPHBIX YpaBHE-
HUW pEeaKLni, XapaKTEPU3YIOLINUX XHU-
MHYECKHE CBOMCTBA BOJIOPOAA, JJICK-
TPOHHBIX YPAaBHEHUI MPOLIECCOB OKUC-
JICHUSI-BOCCTAHOBJICHUS; MOJICKYJISAP-
HBIX, ITOJIHBIX U COKPALIEHHBIX HOHHBIX
YpaBHEHUH PEAKIU C yHaCTHUEM DBJIEK-
TPOJIUTOB.

YcraHOoBIEHNE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€M MEXAY CTPOCHU-
€M aToMa, XUMUYECKON CBSI3bI0, TUTIOM
KPUCTAJUIMYECKON pelIeTKH BOJOpoa,
ero GU3HYECKUMHU U XUMUICCKIUMH
CBOMCTBaMH.

HabGmronenue n onucanue XMMHUYECKO-
r0 3KCIEPUMEHTA MO PacrO3HABAHUIO
BOJIOpOAA.

BrinonHenue pacueToB Mo XuMuue-
CKUM (hopMyIJiaM U ypaBHEHUSIM peak-
AW, TPOTEKAIOIIUX C Y4aCTHEM BOJIO-
poJa M €ro COEAMHEHUN

33

Bona

Crtpoenue mosiekyssl BoJbl. Ou-
3UdecKre U XUMHUYECKHE CBOII-
ctBa Boasl. ['maponus. Pons BO-
ITBI B JKU3HU YEJIOBEKA

YcraHoBieHrne IPUYUHHO-
CJIEICTBEHHBIX CBS3€H MEXIY CTPOCHHU-
€M MOJIEKYJIbl, XUMUUYECKOH CBSI3bI0,
TUIIOM KpHCT&J’IJ’IH‘IGCKOﬁ pGHIGTKI/I BO-
IIbl, €r0 PU3UYECKUMU U XUMHUIECKIUMHU
CBOMCTBaMH.

HabGmronenue u onucanue XMMHUYECKO-
T0 SKCIIEPUMEHTA MO TUAPOIIN3Y COJIEH.
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I"anmorens!

OO1m1ast xapakTepUCTHKA rajore-
HOB: CTPOEHHE aTOMOB; ITPOCTHIE
BELIECTBA U OCHOBHBIE COEMHE-
HHS TaJIOTSHOB, NX CBOMCTBA.
Kpartkue cBenenus o xiope, 6po-
Me, ¢prope u noze. Ilpumenenue
raJIOTeHOB U UX COCIMHEHUI B
HapoJIHOM X03siicTBe. JleMOH-

XapakTepuCTUKA TaJOreHOB: CTPOEHHE,
¢busnYecKre 1 XUMHYECKHE CBOICTBA,
MOJTyYeHHE U IPHUMEHEHHE.
CocraBiienne Ha3BaHUH COSTMHEHUH
raJloreHoB 1o Gopmyse U uxX GopMyI
10 HA3BaHUIO.

OOBsicHeHHE 3aBUCIMOCTH CBOWCTB
(nm peicKa3pIBaHME CBOMCTB) rallo-




ctparuu. OOpasiibl raIOreHOB —
MPOCTHIX BenlecTB. B3anmonen-
CTBUE TFaJIOTCHOB C HATPHUEM,
anoMuHNeM. BeiTecHeHue XJio-
poM O6poMa MM HOJA U3 PACTBO-
pPOB UX coyeu

TEHOB OT IosoxeHus B [lepunoguue-
CKOH CHCTEME XUMHUYECKUX DJICMEHTOB
. . Menpeneena.

CocraBieHHnEe MOJIEKYJIIPHBIX ypaBHE-
HUW peaklyii, XapaKTepU3yIOLUX XH-
MHUYECKHE CBOMCTBA raJOre€HOB, JIEK-
TPOHHBIX YPAaBHEHU IPOLIECCOB OKHUC-
JICHUSI-BOCCTAaHOBJICHUSI.
YcraHoBIEHUE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€H MEXY CTPOCHHU-
€M aTOMa, XUMHUYECKOH CBS3bI0, TUIIOM
KPUCTAJUIMYECKON PEUIETKHU raJOreHOB,
ero (pU3MUeCKUMH U XUMUYECKUMHU
CBOMCTBaMHU. BBINIOJIHEHUE pacUeTOB 10
XUMHAYECKHM (hOpMyJIaM U ypaBHEHHUSAM
peakuuii, NPOTEKalUIMX C y4aCTHEM
raJIOr€HOB
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Coenunenus ra-
JIOTEHOB

36

ITonyuenue u
IIPUMEHEHHUE Ia-
JIOTE€HOB

OcHOBHbIE COEAMHEHHUS TaJIoTe-
HOB: TaJIOT€HOBOJOPO/IbI, COJIN
raloreHOBOIOPOJAHBIX KHCIIOT.
Jemonctpanun. OOpasisl pu-
POIIHBIX COETUHEHHH XJI0pa.
JlaGopaTopHble onbIThI. 27. Ka-
YEeCTBEHHAs Peakius Ha rajore-
HHUJ-UOHBI

XapakTepucTUKa COCTMHEHUH rajore-
HOB: COCTaB, U3HUYECKUE ¥ XUMUYC-
CKHE€ CBOWCTBA, NOJIYyYEHUE U IIPpUMeE-
HEHUE.

CocraBiieHre Ha3BaHUI COeIUHEHNH
raJIoTeHOB 10 (opMyIe U UX GopMyI
110 Ha3BAHMUIO.

CocraBiieHre MOJIEKYJIIPHBIX ypaBHe-
HUW pEeaKLNi, XapaKTEPU3YIOLINX XHU-
MUYECKHUE CBOMCTBA COSUHEHUN TaJlo-
T€HOB, 3JIEKTPOHHBIX YPaBHEHUH MPO-
LIECCOB OKUCJIEHUSI-BOCCTAHOBJICHUS;
YpaBHEHUH AJIEKTPOJIUTUUECKOM THC-
COIIMAITUH; MOJICKYJISIPHBIX, TTOJIHBIX U
COKpAIlleHHbIX HOHHBIX YPAaBHEHUII pe-
AKIMI C y4aCTHEM DJIEKTPOJIMTOB.
VYcraHoBineHHE TPUUMHHO-
CJIEICTBEHHBIX CBSI3€H MEXIY XUMHUYE-
CKOH CBSI3bI0, TUIIOM KPHUCTaJUIMYECKOU
PELIETKN COeTMHEHUI raJOreHOB, UX
(HbU3UIECKUMU U XUMUYECKUMH CBOM-
CTBaMH.

HabumroieHue u onucanne XuMHU4eCKo-
r0 3KCIEPUMEHTA MO PaCcClO3HABAHUIO
XJOpUA-, OpOMHU/T-, HOTUI-HOHOB. BbI-
MOJIHEHHE PACUYETOB 110 XUMUYECKUM
dhopmynaM U ypaBHEHHUSIM PEAKIUH,
MPOTEKAIOIIUX C YYaCTHEM COECIMHEHUM
raJIOTEHOB
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Kucnopon

Crpoenue aToMa U auIoTPOIIHS
KHCJIOpO/1a; CBOICTBA U IIpUMeE-
HEHUE €ro aJUIOTPOIHBIX MOJIU-
¢bukanmii.

JlaGoparopHbie onbIThI. 28. [10-
Jy4EHHUE U paclio3HaBaHUE KHC-
Jopoja

XapakTepuCcTHKa KUCIOPOJa: CTPOe-
HUE, AJUTOTPOIus, U3NIECKUE U XU-
MHYECKHUE CBOMCTBA, MOJYYEHUE U
MIPUMEHEHHE aJNIOTPOITHBIX MOAU(U-
karmii. CocTaBlieHe Ha3BaHUH CcoenH-
HeHUu# Kuciaopoaa mo popmysne u ux
(hopMyII IO Ha3BaAHMUIO.

OO0BsACHEHNE 3aBUCHMOCTH CBOWCTB
(nnu mpecKa3bIBaHNUEe CBOMCTB) KHC-




J0poaa ot noJsioxkeHus B [lepuonnue-
CKOH CHCTEME XUMHUYECKUX DJIEMEHTOB
. . Menpeneena.

CocraBieHHnEe MOJIEKYJIIPHBIX ypaBHE-
HUW peaklyii, XapaKTepU3yIOLUX XH-
MHUYECKHE CBOMCTBA KUCIOPOJA, dJICK-
TPOHHBIX YPAaBHEHU IPOLIECCOB OKHUC-
JICHMSI- BOCCTAHOBJICHUS.
YcraHoBIEHUE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€H MEXY CTPOCHHU-
€M aTOMa, XUMHUYECKOU CBSA3bI0, TUIIOM
KPUCTAJUIMYECKON PELIETKU KUCIOPOJa,
ero (pU3MUeCKUMH U XUMUYECKUMHU
CBOMCTBaMH.

Belnonnenue pacueToB 110 XUMHAYE-
CKUM (OpMyJiaM U YpaBHEHHSIM peak-
LM, OPOTEKAOIINX C Y4aCTUEM KHC-
aopoja
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Cepa

CrpoeHue aToMa U aJuI0TPONUs
Cepbl; CBOWCTBA U IPUMEHEHHE
pOoMONYECKON cepbl.
Jemoncrpauuu. Bzaumopei-
CTBHUE CEpbl C METAJUIaMHU, BOJIO-
poJoM U kuciopooM. Jlabopa-
TOpHBIE ONBITHI. 29. ['opeHue ce-
pBI Ha BO3/[yX€ U B KHCIIOPOJE

XapakTepuCTUKa CEphl: CTPOCHHUE, aJl-
JA0Tponus, GU3NYECKUE U XUMUYECKHE
CBOMCTBA, IIOJIy4CHUE U IPUMECHEHHUE.
CocraBieHne Ha3BaHUN COEIMHEHUN
cepsl 1o (hopmyIie U ux GopMyI 1Mo
Ha3BaHUIO.

OObscHEHNE 3aBUCUMOCTH CBOMCTB
(v pesicKa3bIBaHUE CBOWMCTB) CEpbl
OT noJjoxeHus B llepuoauyeckon cu-
CTeME XUMHUYECKUX dy1eMeHToB /1. 1.
Meneneesa.

CocraBiieHnEe MOJIEKYJIIPHBIX ypaBHE-
HUI peaKkUnd, XapaKTEPU3YIOLINX XU-
MHUYECKHE CBOMCTBA CEPBI, IEKTPOH-
HBIX YPaBHEHUH MTPOLIECCOB OKUCIIE-
HUS-BOCCTAHOBJICHUS. Y CTAHOBJICHUE
MIPUYMHHO-CIICJICTBEHHBIX CBSA3EM MEX-
Zy CTPOCHUEM aTOMa, XUMUYECKOH CBS-
3b10, TUIIOM KPUCTAJNIMYECKOMN peLIeT-
KM cepbl, €€ (PU3NUECKUMU U XUMHYe-
CKMMH CBOMCTBaMHU.

BelInonHeHue pacyeToB o XUMHAYe-
CKUM (OopMyJiaM U YpaBHEHHSIM peak-
UM, TPOTEKAOIINX C Y4ACTHEM CEPBI
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CoennaeHns ce-
pBI

Oxcupsl cepsl (IV) u (VI); ux no-
Jy4Y€HHUE, CBOMCTBA U IPUMEHE-
HUE

XapakTepucTruKa COSIMHEHUN CEpHI:
cOCTaB, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA, IOJIy4EHUE U IPUMEHEHUE.
CocraBieHne Ha3BaHUN COETUHEHUI
cepsl 1o popMmylie U uX GopMyI 1o
Ha3BaHUIO.

CocraBiieHre MOJIEKYJIIPHBIX YpaBHE-
HUW peaklyii, XapaKTepU3yIOLUX XH-
MHYECKHE CBOMCTBA COCINHEHHUN CEpHl,
JJIEKTPOHHBIX YPAaBHEHUM IIPOLECCOB
OKHUCJICHUSI-BOCCTAHOBJICHUS; YpaBHE-
HHH SJIEKTPOJMTUYECKON TUCCOLINA-
LIUU; MOJIEKYJIIPHBIX, MOJHBIX U CO-




KpAILLEHHBIX HOHHBIX YPABHEHUN peak-
LM C y4aCTHEM JJIEKTPOJIUTOB. Y CTa-
HOBJICHHUC HpI/I‘II/IHHO-CJIC,Z[CTBeHHLIX
CBSI3€M MEXIYy XUMUYECKOU CBS3BIO,
TUIIOM KPUCTAJUIMUYECKOU PEIIeTKH CO-
eIMHEHUH cepbl, UX PU3MUESCKUMU U
XUMHUYCCKUMHU CBOfICTBaMPI
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Cepnas KucjaoTa
KaK JIEKTPOJIUT U
ee conu

CepHast KUCIIOTa KaK AJIEKTPOIIUT
U €€ COJIM, UX IPUMEHEHHE B
HapOIHOM XO3sIiCTBeE.
Jemoncrpanuu. O6pa3is! npu-
POIHBIX coeMHEeHU cephl. O0-
pasiibl BAXKHEUIINX /I HAPOIHO-
ro xo3sicTBa cynbdharon. Jlabo-
paTopHble onbIThl. 30. CBolicTBa
paz0aBIICHHON CEPHOM KUCIIOTHI

XapaKkTepucTUKa CEPHON KUCIIOTHL: CO-
CTaB, GU3NYECKHE U XUMHUECKHE CBOII-
CTBa KaK JIEKTPOJINTA.

CocraBiieHne MOJIEKYJIIPHBIX ypaBHE-
HUM peakiuid, XapaKTePU3YIOIINX XHU-
MHYECKHE CBOMCTBA CEPHOU KUCIIOTHI,
JJIEKTPOHHBIX YPABHEHMM ITPOLIECCOB
OKHCJIEHUSA-BOCCTAHOBJIEHUSI; MOJIEKY-
JISIPHBIX, TIOJHBIX U COKPAILIEHHBIX
HMOHHBIX YPaBHEHUH pPEaKUUi C y4acTHU-
€M DJICKTPOJIUTOB.

YcraHoBIEHUE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€H MEXIy XUMUYE-
CKOH CBSI3bI0, TUIIOM KPUCTaJUIMYECKOU
pELIETKH CepPHOM KUCIIOTHI, ee (puznde-
CKHMH U XUMUYECKUMU CBOWCTBAMHU.
Habmtonenue u onucanue XMMHYECKO-
r'0 9KCIIEPUMEHTA 110 PAaCIIO3HABAHUIO
cynb(haT-uHOHOB
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CepHas kuciora
KaK OKHCITUTEIb.
[Tonyuenue n
PUMEHEHUE
CEpPHOM KUCIIOTBI

CepHast KUCIIOTa KaK OKUCIIUTEb.
IIpou3BoACTBO CEPHOM KUCIIOTHI U
€€ MIPUMEHEHHUE

CocraBiieHre MOJIEKYJIIPHBIX ypaBHe-
HUW pEeaKLNi, XapaKTEPU3YIOLINUX XHU-
MUYECKHE CBOWCTBA CEPHOM KHMCIIOTBI
KAaK OKUCJIUTEIS, 3JIEKTPOHHBIX ypaB-
HEHHI IIPOLIECCOB OKUCIICHUS -
BOCCTaHOBJICHHSI.

XapakTepucTrKa MOJy4YECHHUs U IPUMe-
HEHUs CEPHOU KUCIIOTHI.
BelnonHeHue pacyeToB o XUMHAYe-
CKUM (hOpMyJiaM U ypaBHEHUSIM peak-
LM, IPOTEKAIOIINX C YH4ACTUEM CEP-
HOM KHUCJIOTHI

42

A30T U ero CBOIi-
CTBa

CrpoeHue aToMa U MOJIEKYJIbI
a30Ta; CBOMCTBA a30Ta KaK Mpo-
CTOTO BEIIECTBA

XapakTepucTrKa a3oTa: CTpoeHue, Ghu-
3UYECKHE U XUMHUYECKHE CBOMCTBA, I10-
Jy4eHUE U MPUMEHEHHE.

CocraBieHHe Ha3BaHUHU COCTUHCHUN
azoTa 1o gopmysie u ux GopmyI 1Mo
Ha3BaHUIO.

OOBsCcHEHNE 3aBUCHMOCTH CBOMCTB
(unu mpeacka3bpIBaHUE CBOMCTB) a30Ta
OT noJjoxxeHus B Ileproanueckon cu-
CTeMe XUMHUUYeCKHuX 3yeMeHToB 1. 1.
Menneneesna.

CocraBneHre MOJIEKYJIIPHBIX YpaBHE-
HHW peaklMii, XapaKTepU3YIOIUX XH-
MHYECKHE CBOMCTBA a30Ta, DIEKTPOH-
HBIX YPaBHEHHUI MPOLIECCOB OKUCIIE-
HHUSI-BOCCTAHOBIICHHS. Y CTAaHOBIICHHE
MIPUYUHHO-CIICICTBEHHBIX CBA3EH MEX-




Iy CTPOCHHEM aTOMa, XUMUYECKOM CBS-
3b10, TUIIOM KPUCTALNIMYECKOMN pelieT-
KH a30T1a, €ro (I)I/ISI/I‘IGCKI/IMI/I U XUMHUYC-
CKHMH CBOHCTBaMH.

BI:IHOJIHCHI/IG paC‘-ICTOB I10 XUMHUYC-
CKHM (pOpMyJiaM B YpaBHEHUSIM peak-
LM, IPOTEKAIIINX C YYACTUEM a30Ta
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AMMHAK U ero
CBOMCTBA

AMMUaK, CTpO€HHUE, CBOMCTBA,
IIOJIy4eHHUe U npuMeHeHue. Jla-
OopaTopHble onbIThI. 31. 13y-
YEHHUE CBOMCTB aMMHaKa.

XapakTepucTUKa aMMHUaKa: cocTas, (pu-
3UYECKHUE U XUMUYECKUE CBOWCTBA, I10-
Jy4YEHHUE U IPUMECHEHHUE.

CocraBieHne Ha3BaHUU COJIEH aMMO-
HUSA 110 hopMyIie U ux HopMyJ 1o
Ha3BaHMIO.

CocraBiieHHnEe MOJIEKYJIIPHBIX ypaBHE-
HUW peaklyii, XapaKTepU3yIOLUX XH-
MHUYECKHE CBOMCTBA aMMMAKa, JICK-
TPOHHBIX YPAaBHEHM IPOLECCOB OKUC-
JICHUSI-BOCCTAHOBJICHUS; YPaBHEHUN
ANEKTPOIIUTUYECKON JUCCOLMALNH;
MOJIEKYJISIPHBIX, TIOJHBIX U COKpAILEH-
HBIX NOHHBIX YPaBHEHUH pEeaKkIui C
Y4acTUEM DJIEKTPOJIUTOB. Y CTaHOBJIE-
HUE PUYNHHO-CIICJICTBEHHBIX CBSI3E
MEXy XUMUYECKOU CBS3BIO, TUTIOM
KPUCTAJIIMYECKOM PELIETKH aMMHaKa ,
uX (U3NYECKUMU U XUMUYECKUMHU
CBOMCTBaMH.

BeinosHeHue pac4eToB o XuMHU4e-
CKUM (popMyJiaM U ypaBHEHUSIM peak-
LUH, IPOTEKAIOIINX C y4aCTUEM aMMHU-
aKa
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Conn aMMOHUA

Conn aMMOHHS, UX CBOMCTBA U
npuMeHenue. JlaboparopHsbie
onbIThI. 32. Pacrio3HaBanue co-
JIeli aMMOHHS

CocraBiieHUe Ha3BaHUU COJIEH aMMO-
Hus 1o popmyie u ux Gpopmyn rno
Ha3BaHUIO.

CocraBrieHre MOJIEKYJIIPHBIX ypaBHe-
HUU peakLUd, XapaKTEPU3YIOIIUX XU-
MHYECKHE CBOMCTBA aMMHUaKa U COJIe
aMMOHHS, IEKTPOHHBIX YPaBHEHUN
MIPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS; YPABHEHUH 3JIEKTPO-
JUTUYECKON AMCCOLMALMH; MOJIEKY-
JSIPHBIX, TIOJHBIX M COKPAILEHHBIX
VMOHHBIX YPaBHEHUH pEeaKUUi C y4acTHh-
€M DJIEKTPOJIUTOB. Y CTAHOBIIEHUE IIPU-
YUHHO-CJICICTBEHHBIX CBS3€M MEXY
XUMUYECKOH CBA3BIO, TUIIOM KpUCTaJI-
JNYECKOMN pEeIIeTKH aMMHaKa 1 COJIEH
aMMOHMUSI, UX (PU3NYECKHUMHU U XUMHYe-
CKMMH CBOMCTBaMHU.

Habmtonenue u onucanne XMMHYECKO-
r'0 SKCIEPUMEHTA 110 PAaCIIO3HABAHUIO
MOHOB aMMOHUSI.
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Oxcupl a30Ta
A3oTHas KHCI0Ta
KaK AJICKTPOJIUT,
ee MpUMEHEHNe

Oxkcuant azota (I1) u (IV). Azot-
Hasl KUCJIOTa KaK dJIEKTPOJIUT, ee
CBOMCTBA U IIPUMEHEHUE.
JemoncTpauuu. OGpasiibl Bax-
HEWIIUX I HAPOIHOIO XO35M-
CTBa HUTPATOB.

JlaGopaTopHble onbITHI. 33.
CaoiicTBa pa30aBICHHOM a30THOM
KHMCIIOTBI

XapakTeprucTUKa OKCUIOB a30Ta: CO-
CTaB, GU3NYECKHE U XUMHUYECKHUE CBOII-
CTBa, NOJIy4eHHue U npuMeHenue. Co-
CTaBJICHHE Ha3BaHMUU OKCHJIOB a30Ta I10
¢bopmyre u ux GopMyI 1o Ha3BAHUIO.
CocraBiieHHnEe MOJIEKYJIIPHBIX ypaBHE-
HUW peaklyii, XapaKTepU3yIOLUX XH-
MHUYECKHE CBOMCTBA OKCHJIOB a30Ta,
3JIEKTPOHHBIX YPAaBHEHUM IIPOLIECCOB
OKHCJICHHUSA- BOCCTAHOBJICHUS; MOJIEKY-
JSIPHBIX, TIOJHBIX U COKPAILEHHBIX
MOHHBIX YPAaBHEHUW peaKUi C y4acTH-
€M 3JIEKTPOJIUTOB.

YcTaHOoBIIEHUE IPUYMHHO-
CJIEICTBEHHBIX CBSI3€H MEXy XUMUYE-
CKOH CBSI3bI0, TUIIOM KPUCTAJTINYECKON
PEIIETKH OKCUIOB a30Ta, ero (pusnye-
CKMMH ¥ XUMHUYECKUMU CBOMCTBAMU
XapaKkTeprucTUKa a30THON KUCIIOTHIL:
cocraB, (U3HUYECKUE U XUMUICCKUE
CBOMCTBA KaK 3JIEKTPOJIUTA, IPUMEHE-
HUE. HOHHBIX YPAaBHEHMI peaKIui
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A30THAs KHCIOTA
KaK OKHCIIUTED,
€e MoJIy4eHHE

A30THAag KUCI0Ta KaK OKUCIIH-
T€Jlb, €€ MOJy4YCHHE

CocraBiieHne MOJIEKYJIIPHBIX ypaBHeE-
HUW pEeaKLni, XapaKTEPU3YIOLINUX XHU-
MHYECKHE CBOMCTBA a30THOM KHUCIOTEI,
3JIEKTPOHHBIX YPAaBHEHUM MPOLECCOB
OKHUCJICHUS-BOCCTAHOBJICHUS; MOJIEKY-
JSIPHBIX, TOJIHBIX U COKPAIICHHBIX
YpaBHEHUH. Y CTAHOBJIEHUE TPUYNHHO-
CJIEICTBEHHBIX CBS3€H MEXAY XUMUYE-
CKOH CBSI3bI0, TUIIOM KPUCTaJUIMYECKOU
pelIeTKHU a30THOU KUCTIOTHI, ee (hu3H-
YECKUMHU U XUMUYECKHUMU CBOWCTBAMHU
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Dochop.

CrpoeHue aToMa U alIoTPOIUs
dbocdopa, cBolicTBa 6enoro u
KpacHoro ¢ocdopa, ux npuMeHe-
aue. OCHOBHBIE COEUHEHUS: OK-
cua docdopa (V) u oprodocdop-
Has kuciora, ¢pocdatsl. Docdop-
HbIE YJI00peHHUsl.
JemoncTtpanun. OOpasisl mpu-
POIHBIX cCoeTUHEHUH (ocdopa.
OO6pa3ibl BAXKHEUIINX IS
HapoJHOTO X03siicTBa pocaTos.
JlaGopaTopHble onbIThI. 35. ['o-
penue gochopa Ha BO3AyXE U B
KHCIIOPOJIE.

36. Pacno3naBanue ¢gocgaTon

Xapakrepuctuka gocgopa: cTpoeHHe,
(u3nueckre U XUMHUYECKHE CBONCTBA,
IIOJIyYEHUE U IPUMEHEHHUE.
CocraBnenre Ha3BaHUN COETUHEHUI
tdocdopa no dop-

MyJie ¥ uX (OpMyJI IO Ha3BAHUIO.
OOBsicHEeHHE 3aBUCMOCTH CBOWCTB
(unu mpeackasblBaHuE CBOMCTB) (oc-
¢dopa ot nonoxxenus B [lepuonnueckoit
cUCTeMEe XMMHUecKux aemeHTos J1. U.
Meneneesa.

CocraBiieHre MOJIEKYJIIPHBIX ypaBHe-
HUU peakLUd, XapaKTEPU3YIOIIUX XU-
MHUYECKHE CBOMCTBA ocdopa 1 ero
COCIMHEHUH, DJIEKTPOHHBIX YPAaBHEHUI
MIPOLIECCOB OKUCIIEHUS-
BOCCTAHOBJICHUS; YPaBHEHUI 2JIEKTPO-
JUTUYECKOHN THUCCOLMALINN; MOJIEKY-
JSIPHBIX, TOJTHBIX U COKPAILIEHHBIX
MOHHBIX YPaBHEHUI peakiuii ¢ yyacTu-
€M 3JIEKTPOJIUTOB.

YcTaHOBIIEHNE IPUYNHHO-




CJIICACTBCHHBIX cBsI3eil MCKOY
CTPOCHHEM aTOMa, XUMHUYECKOH CBSI-
3b0, TUTIOM KPUCTAJUTMYCCKOMN peIieT-
ku ¢ocdopa 1 ero CoeAMHEHUH, eTo
(U3MUECKUMU U XUMUYECKUMU CBOM-
CTBaMH.

Habmroienne u onvMcannue XuMHU9IeCcKo-
r'0 KCIIEPUMEHTA

10 pacno3HaBaHuio Gpocdar-noHOB

48

VYrnepon

Crpoenue aToma U aJuIoTPONUs
yriepoia, CBOMCTBA ero Moaudu-
Kalui U UX IPUMEHEHUE.
demoncrpaumu. [lormomenue
YIJIEM PACTBOPEHHBIX BELIECTB
WJIM Ta30B. BoccTaHOBIIEHUE MeH
13 €€ OKCH/IA YTIIEM.
JlabopaTopHsblie onbIThl. 37. ['0-
peHue yris B KUCIOpoJe

XapakTepucTuka yriiepoja: CTpOeHHe,
aiotponus, GU3nIecKrue U XuMude-
CKHE CBOWCTBA, IOJIYyYEHUE U IPUMeE-
HEHHUE.

CocraBiieHye Ha3BaHUN COEIUHEHUN
yraepoaa mo gopmyse u ux Gopmy mo
Ha3BaHUIO.

OOBsicHeHHE 3aBUCIMOCTH CBOWCTB
(unu mpencKa3blBaHUE CBOMCTB) yriie-
poaa ot noJsioxkeHus B [lepuonnueckoi
CUCTEME XUMUYECKUX 31eMeHToB /. .
Meneneesa.

CocraBneHrne MOJIEKYJIIPHBIX YpaBHE-
HUI peakUnd, XapaKTEPU3YIOIINX XU-
MUYECKHE CBOMCTBA YIJiepoja, dJeK-
TPOHHBIX YPAaBHEHH MPOLECCOB OKUC-
JICHUSI-BOCCTAHOBJICHUSI.
YcraHOoBIEHNE TPUYMHHO-
CJIEICTBEHHBIX CBSI3€M MEXAY CTPOCHU-
€M aToMa, XUMUYECKOU CBA3BIO, TUIIOM
KPUCTAJUIMYECKON pPEeLIETKH yIiepo/a,
ero (pU3MUecKuMH U XUMUIECKUMHU
CBOWCTBaMHU
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Okcuapl yraepo-
na

Oxcupsl yraepoaa (I1) u (IV), ux
CBOWCTBA U IPUMEHEHHE

XapaKkTepUCTUKA OKCUIOB yIJIEPOaa:
coCTaB, (PU3NYECKHE U XUMUUECKUE
CBOMCTBA, IOJIy4Y€HUE U IPUMEHEHHE.
CocraBiieHne MOJIEKYJIIPHBIX ypaBHE-
HHW peaklyii, XapaKTepU3yIOLIUX XH-
MUYECKHE CBOMCTBA OKCUIOB YIIIEpOa,
3JIEKTPOHHBIX YPAaBHEHHM IPOLECCOB
OKHUCJICHUS-BOCCTAHOBJICHUS; MOJIEKY-
JISIPHBIX, TIOJIHBIX U COKPAIICHHBIX
VOHHBIX YPaBHEHUI peaKIUi ¢ y4acTHU-
€M DJIEKTPOJIUTOB.

YcraHoBIEHUE TPUYMHHO-
CJIEICTBEHHBIX CBSA3EH MEXIy XUMUYe-
CKOH CBSA3BIO, TUIIOM KPUCTaJUIMYECKOU
pELIeTKH OKCUIOB YIiiepoa, ux pu3u-
YECKUMH ¥ XUMHUYECKUMU CBOMCTBAMU
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VYroapHasa Kucio-
Ta U €€ COJIN

XUMUYECKUE CBOKMCTBA YTOJIBHOM
KHCJIOTHI U ero cojeid. KapGoHaTsl
Y TUJIPOKapOOHATHI

CocraBieHrne MOJIEKYJIIPHBIX YpaBHE-
HUW peaklyii, XapaKTepU3yIOLUX XH-
MHYECKHE CBOMCTBA YTrOJIBHOW KUCIOTHI
U €ro COJIEH, DJIEKTPOHHBIX YPaBHEHUI
IIPOLIECCOB OKHUCIICHUS -
BOCCTaHOBJICHUS; MOJIEKYJISAPHBIX, I10JI-
HBIX M COKPAIICHHBIX NOHHBIX ypaBHe-




HUW peakluii ¢ y4aCTHEM DIIEKTPOJIU-
TOB.

o1

Kpemuuit

CrpoeHune aToMa KpEMHHUS; KpH-
CTaJUTMYECKUI KPEMHUH, €ro
CBOMCTBA U IPUMEHEHUE

XapakTepucTuKa KpeMHUsI: CTPOCHHS,
(HDU3UIECKUX M XUMUUYECKHX CBOWCTB,
MOJYYEHUS U TPUMEHEHUSI.
CocraBieHye Ha3BaHUN COEIUHEHUN
KpeMHHUSA 110 (hopMyIe U uxX GopMyII Mo
Ha3BaHMI0. OObACHEHHE 3aBUCUMOCTH
CBOMCTB (WJIM Mpe/ICKa3bIBaHUE
CBOMCTB) KPEMHHUS OT TOJIOKCHUS B
[lepuoanueckoii cucreMe XUMUUECKUX
anemenToB JI. 1. Menpaeneena.
CocrapiieHrue MOJIEKYJIIPHBIX YpaBHE-
HUM peakiuid, XapaKTEePUIYIOIINX XHU-
MUYECKHE CBOMCTBA KPEMHHUS, IJICK-
TPOHHBIX YPAaBHEHHH MPOIIECCOB OKHUC-
JICHUS-BOCCTAHOBJICHMUSI.
YcraHoBIEHNE TPUYHHHO-
CJIEICTBEHHBIX CBSI3€M MEXIY CTPOCHH-
€M aToMa, XUMHUYECKOH CBI3bI0, TUIIOM
KPUCTAJUIMYECKOM PEIISTKN KPEMHUSI,
ero GU3NYECKUMH U XUMHUYCCKUMH
CBOMCTBaMH
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CoennHeHus
KPEMHHS

Oxkcua kpemuus (IV), ero mpu-
poaHbIe pPa3HOBUIHOCTH. CHIIHKa-
Thl. 3HAYEHUE COCTMHEHUIN KpeM-
HUS B )KUBOW U HEKUBOU IIPUPO-
Te.

Jemonctpanun. OOpasisl pu-
POIIHBIX COETUHEHUN KPEMHHUSI.
JlabopaTopuble onbIThI. 41. [lo-
JTy4yeHUE KPEeMHEBOM KUCIOTHI U
H3yYECHHUE €€ CBOWCTB

XapakTepucTruKka COeIUHEHUN Kpem-
HUS: COCTaB, GU3UIECKUE U XUMUYE-
CKHE€ CBOWCTBA, NOJIYyYEHUE U IIpUMe-
HEHUE.

CocraBiieHre Ha3BaHUI COeIUHEHNH
KpeMHUs 110 opMmyrie U uX GopMyI 1Mo
Ha3BaHUIO.

CocraBiieHne MOJIEKYJIIPHBIX ypaBHeE-
HUW pEeaKLni, XapaKTEPU3YIOLINUX XHU-
MHYECKHE CBOMCTBA COEIUHEHNN
KPEMHHUS, DJIEKTPOHHBIX YpaBHEHUI
MIPOLIECCOB OKUCIICHUS-
BOCCTaHOBJICHUS; YPAaBHEHUH JJIEKTPO-
JUTUYECKON AUCCOLHUALNN; MOJIEKY-
JSIPHBIX, TIOJIHBIX U COKPAIICHHBIX
MOHHBIX YPaBHEHUH pEaKIUi C y4acTHU-
€M DJIEKTPOJIUTOB.

VYcraHoBIEHNE TPUYMHHO-
CIIEICTBEHHBIX CBA3EH MEXAY XUMUYe-
CKOH CBSI3bI0, TUIIOM KPUCTaJUIMYECKOU
PELIETKU COCIUHEHUN KPEMHUS, €r0
(U3MYECKUMU U XUMUYECKUMU CBOM-
crBamu. HaGumroieHue u onucanue Xu-
MHYECKOT0 dKCIEPUMEHTA IO PacIo-
3HaBaHUIO CWJIMKAT-UOHOB.
BelInonHeHue pacueToB o XUMHAYe-
CKUM (OpMyJiaM U YpaBHEHHSIM peak-
LM, IPOTEKAIOIINX C YHACTUEM CO-
€AVMHEHUN KPEMHUS
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CuimkarHas
MPOMBIIIICH-
HOCTb.

[TonsiTHE O CUTMKATHOM MPO-
MBbIIUIEHHOCTU. CTEKIIO, IIEMEHT,
KepamuKa.

XapakTeprucTrKa CHIIMKAaTHOM Mpo-
MBIIUIEHHOCTH




JemoncTpanuu. OOpasib! CTEK-
J1a, KEpaMHKH, IIEMEHTA

54 | O6obmeHue no Bbruucienus mo XumMu4eckum Gopmy-
teme «Hemeran- JlaM U YPaBHEHUSIM pEaKIUii, MpOTEeKa-
TBD» IOIIHX C yYACTUEM HEMETAJJIOB U UX CO

€IUHEHUHN.

[IpencraBnenue nHGoOpMamu MO TEME
«HemeTramib»

B BH/JIE TaOJIHII, CXEM, OTIOPHOTO KOH-
CIIEKTa, B TOM YHCJIE C IPUMEHEHHEM
cpeacts UKT.

OrtcranBaHue CBOEH TOUKHU 3pEHUs, €€
apryMeHTaIus U TOATBEpKIACHHE (PaK-
TaMH.

Cocrasienue pedepara 1o onpesencH-
HOI hopme

55 | KonrponbHas
pabora 1o Teme
«Hemeraiuib»

56 | [Ipaktuyeckas Pemenne skcriepuMeHTaNbHBIX DKCrepuMEHTAIIbHOE HCCIeI0BaHUE
paborta 3aga4 no teme «lloarpynna Kuc- | CBOMCTB HEMETAJUIOB U UX COEAUHEHHUI,
Ne3"Dxkcnepumen | 1opoga» pelIeHne SKCIepUMEHTaIbHbIX 3a/1a4
TaJbHBIC 3a]a4H no teme «l[loarpynna xkuciopoaa.

o teme" Ilox- PaGora ¢ mabopaTopHbsiM 060pyHOBa-
rpyIia KKUCIOpo- HUEM U HarpeBaTeIbHbIMU MPUOOpaMu
na" B COOTBETCTBUH C MPaBUIAMU TEXHUKHU

57 | IlpakTruueckas CaoiicTBa coseit aMMOHUS 0€301acHOCTH.
pabota Ne4 Habmonenue 3a cBoiicTBaMu KUCIOPO-
«lToarpymnma azo- J1a, Cepbl, UX CO-

Ta ¥ YrIepoaa» €IMHEHUH U SIBJICHUSIMH, TPOUCX OIS~

58 | IlpakTuyeckas [Tonyuenue, cobupanue u pacno- | UIUMH C HUMHU.

pabota Ne5 Ilo-
JTy4eHUEe U pac-
MO3HABaHUE Ta-
30B "

3HaBaHHUC I'a30B

Onucanne XUMHUYECKOT0 HKCIIEPUMEHTA
C TIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO
WIN POJIHOTO) SI3bIKA U A3bIKA XUMMHU.
@opMynMpOBaHKE BBIBOJIOB 10 PE3YJiib-
TaTaM IPOBEIEHHOI0 HKCIIEPUMEHTA.
Opranuzanys yaeOHOTO B3auMO/IeHi-
CTBMSI B IpyIIIe

TEMA 4. OBOBILIIEHUE 3H/§HI/H\/'I 1O XUMHH 3A KYPC OCHOBHOMU IIIKOJIBL. TIOAIOTOB-
KA KT'OCYAAPCTBEHHOU UTOI'OBOU ATTECTALIMU (TUA)
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[Tepuoanueckuit
3aKkoH U [lepunonu-
yecKast cucremMa

JI. 1. MeHpeneeBa B

CBETE TEOPHH CTPO-
€HHsI aTOMa.

[Tepuonnueckuii 3akoH u [leprnoau-
YecKas CUCTEMa XUMHUYECKUX dJIe-
menToB 1. 1. Menneneea. ®uzu-
YECKUH CMBICI TTOPSAKOBOIO HOMEpa
3JIEMEHTa, HOMEPOB NEpUOAa 1
rpynIbl. 3aKOHOMEPHOCTH U3MEHE-
HHS CBOMCTB 2JIEMEHTOB U MX CO-
€MHEHUH B MEpUO/Iax U rpymnnax B
CBETE MPEACTABICHUIN O CTPOECHUH
aTOMOB 3JIeMEHTOB. 3HaueHue Ile-
PHUOINYECKOTO 3aKOHA

[IpencraBnenue nudopmanuu mo
teme «lleproanueckuii 3aKOH U
[Iepnonnueckas cucrema /1. 1.
Menzeneesa B CBETE€ TEOPUHU
CTPOEHHUSI aTOMay B BUJIE TAOJIHII,
CXeM, OIIOPHOT'O KOHCIIEKTA, B TOM
YHUCIe ¢ TPUMEHEHUEM CPENICTB
UKT.

BrImmosiHeHEe TECTOBBIX 3aTaHUH
110 TeMe
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Bunasl xumMmmnueckux
CBSI3€M W TUIIBI KpHU-
CTAJNIMYECKUX pe-
meTok. B3anmo-
CBSI3b CTPOCHUS U
CBOMCTB BEILIECTB

Buapl XUMHYECKUX CBSI3EH 1 THUIIBI
KpPUCTAUIMYECKHUX penieTok. B3au-
MOCBSI3b CTPOCHUS U CBOMCTB Be-
IIECTB

[IpencraBnenne nHGOpMALIUU TIO
TeMe «BUIbpl XUMUYECKUX CBI3el
Y TUIIbI KPUCTAJUIMYECKUX pellie-
TOK. B3auMocCBsI3b CTpOCHUS U
CBOIICTB BEILECTBY» B BUAE TaOJIHII,
CXE€M, OITIOPHOTO KOHCIIEKTa, B TOM
YHUCJIe C MPUMEHEHHUEM CPEJICTB
UKT.

BrinonHenne TeCTOBBIX 3aaHUN
10 TEME

62 | Knaccuduxanus Knaccudukanus xumuueckux peak- | [IpencraBnenue nadopmanuu mo
XUMHUYECKHX pe- U 110 pa3IMYHBIM NIPU3HAKAM teme «Krnaccupukanus xummuae-
akuuid. CKopocTh (4ucio M cocTaB pearupyronux u CKHX peaklui 1o pa3inyHbIM
XUMHUYECKHX peak- | 0Opa3yromuxcs BEIIeCTB; Hamuune | npu3Hakam. CKOpOCTh XMMHYe-
Ui rpaHulbl pa3aena ¢asz; TerioBoi CKUX peakLui» B BUIE TabIuL,

3¢ (deKT; U3MCHEHHE CTENICHEH CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM
OKHCJICHHS aTOMOB; UCIIOJIb30BaHUE | YHCIIE C IPUMEHEHHEM CPE/ICTB
KatanusarTopa; HampasieHue npo- | UKT.

TEKaHus). BrinmonHeHue TeCTOBBIX 3aJaHUMA
CKOpOCTh XMMHYECKHX PEaKIuil 1 0 TeMe

(hakTopbl, BIUAIONINE HA HEE

63 | duccoumanms mek- | MoJnekyisipHble ¥ HOHHBIE ypaBHe- | OnpezeneHne NOHATUS «AOHHBIC
TPOJIUTOB B BOAHBIX | HUSI PEAKIUH. peakiuuy. CocTaBlieHHE MOJIEKY-
pactBopax. Monnbie JSIPHBIX, TOJTHBIX U COKPAIIEHHBIX
yYpaBHEHUS peaKkuit MOHHBIX YPaBHEHUH peaKIHii ¢

ydacTueM 3JeKTpoauTos. Habio-
JICHUE U OTMCAHUE PEAKIIN MeXk-
Jly DJIEKTPOJINTAMU C TIOMOILBIO
€CTECTBEHHOT'O (PyCCKOTO MU
POIHOTO) SI3BIKA U SI3BIKA XUMUHU

64 | OkucIuTenpHO - OKucInTEeNbHO-BOCCTAaHOBUTENBbHBIE | OmpeaeneHns NOHATUI «OKUCITH-
BOCCTAQHOBUTEIILHBIC | PEAKIIHH. TEJIbHO-BOCCTAaHOBUTEIEHBIC pe-
peakuuu OmnpeneneHue cTeneHe OKUCIEHUST | aKIUN», «OKUCIUTENbY, «BOCCTa-

JUISL 3JIEMEHTOB, 00pa3yIOLIUX Bellle- | HOBUTEINDb), OKUCIIEHUEY, «BOC-
CTBa pa3HbIX KJIacCOB. Peakuun CTaHOBJICHUEY.

MOHHOTO OOMeHa M OKHCIHUTENbHO- | Kimaccmpukaus XuMHIeCcKux pe-
BOCCTAHOBUTEJIbHBIE PEAKIINH. aKIUil 1o MPU3HAKY «M3MEHEHHE
OxucauTenb U BOCCTAaHOBUTEIb, CTEIICHEH OKUCIIEHUS YJIEMEHTOBY.
OKHCJICHHE U BOCCTAHOBJICHHE. OmnpeneneHre OKUCIUTENS U BOC-
CocraBrenne ypaBHEHUIN OKHCIIHU- CTaHOBHTEJIS, OKUCIICHUS U BOC-
TEJIbHO-BOCCTAHOBUTEJIBHBIX peaK- | CTAHOBJICHUS.

LUI METOJIOM AJIEKTpOHHOrO OanaH- | Mcronb30BaHne 3HaKOBOTO Mo/ie-
ca. JUPOBAHUS

65 | Kimaccudukarms [IpocTsle u ClOXKHBIE BENIECTBA. [IpencraBnenne nudopmanuu mo

U CBOMCTBa HEOopTra-
HHUYCCKUX BCUICCTB

Mertannsl u HemeTauibl. CocTas,
KJTacCU(UKAINS U OOIIHEe XUMHUYIEC-
CKH€ CBOMCTBA OKCUJIOB U THIPOK-
CUII0B (OCHOBaHUMU, KHCIIOT, aM}o-
TEPHBIX THAPOKCUOB), COJH B
ceere TO/]

teme «Kmnaccudukarms u cBoi-
CTBAa HEOPTaHUYECKHX BEIIIECTB)» B
BH/JIE TaOJIHII, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM YHUCJIE C TPUMeE-
HeHueM cpencts MKT.
BrImosiHeHne TECTOBBIX 3aTaHUH
110 TeMe




66

HtoroBas koH-
TpOJIbHAs paboTa

67 | O6oOueHue u cu-
CTeMaTH3allvsl 3Ha-
HUU

68 | MToroBeiii ypok




