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l. IMosicHuTEIBLHAA 3ANMNCKA

Pabouas nporpamma yyeOHoro mpeamera XuMus U ydamuxcst 8-9 KIaccoB COCTaBJICHA Ha
OCHOBE CJIETYIOIIUX JTOKYMEHTOB:

e OenepanbHblil 3ak0H 0T 29 nexadps 2012 r. N 273-03 «O6 obpazoBanuu B Poccuiickoii
Oepepanun";

e 2. IlocranoBnenue I'nmaBHOrO I'OCygapCTBEHHOro caHUTApHOro Bpayda Poccuiickoi
depepanun «O6 YTBEPKJICHUH Canllun 2.4.2.2821-10 «CaHuTapHO-
AMHUJIEMHUOIOTHYECKHEe TpeOOBaHMA K YCIOBUSIM U  OpraHM3aluud  OOydeHHs B
0011e00pa3oBaTeNIbHBIX yupexkaeHusIX» oT 29.12.2010 Ne 189, (3apeructpupoBaHo B
Muntocte Poccuiickoit ®Pepepauun  03.03.2011 No 19993, ¢ wusMeHeHMsIMU U
JIOTIOJTHEHUSIMH )

e [Ipuxa3 MunucrepctBa oOpa3oBanus u Hayku Poccuiickoii @enepanuu ot 29 nexalps
2010 roma Ne 1897, 3apeructpupoBanusiii Muntocrom Poccun 17 ¢espans 2011 rona,
«O0 yTBepXKIeHHMH U BBEICHUM B JeHCTBUE (elepaibHOro TrOCyAapCTBEHHOTO
00pa30BaTeNFHOTO CTaHAapTa OCHOBHOTO 0OmHIero oOpa3zoBaHHs» (C M3MEHEHUSMH H
JOTIOTHEHUSIMH );

[Iporpamma cocraBieHa B  COOTBETCTBUM ¢  TpeOoBaHusimu  DenepanbHOro
rOCy/IapCTBEHHOTO0 00pa30BaTEIbHOTO CTAaHJApTa OCHOBHOTO 0O0IIero oOpa3oBaHUS U
obecrieuena YMK s 8—9-ro kimaccoB aBropa O.C. I'aGpuensina.

XuMmus, Kak OJHA U3 OCHOBOINOJArarmolmx o0JacTell ecTeCTBO3HAHUS, SBIIAETCS
HEOTHEMJIEMOHN YacThi0 00pa30BaHMS IIKOIHHUKOB. KaXk/blil yeloBeK KMBET B MUpPE BEIECTB,
MIOSTOMY OH JIOJDKEH WMETh OCHOBBI (DYHJAMEHTAIBHBIX 3HAHUW O XUMHU (XUMHYECKas
CUMBOJIMKA, XMMHYECKUE TOHATUS, (PAKThl, OCHOBHBIC 3aKOHBI U TEOPUHU), IO3BOJISIIOIINE
BbIpa0OTaTh MPEJCTABICHUS O COCTABE BEILECTB, UX CTPOCHUH, IPEBPAIICHUSX, IPAKTUUECKOM
UCIIOJIb30BAaHUH, a TaKKe 00 OMACHOCTH, KOTOPYIO OHHM MOTYT MpeAcTaBisATh. M3ydas Xxumwio,
yyaligecs: Y3HalOT O MaTepUaJlbHOM €IMHCTBE BCEX BEILIECTB OKPY)KAIOIIEro MHpa,
00yCJIOBJIEHHOCTH CBOWCTB BELIECTB HX COCTaBOM M CTPOCHHEM, II03HABA€MOCTH U
MIPEACKAa3yEMOCTH XMMHUYECKUX SIBICHUHU. [I3ydeHHe CBOWCTB BEIIECTB M HX MPEBpPALICHUN
CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBILIUIEHHUS, a MpaKTH4Yeckas paboTa C BellecTBaMHU
(J1abopaTopHBIE OMBITHI) — TPYIOIIOOUIO0, aKKYpPaTHOCTH W coOpaHHOCTH. Ha mpumepe xumuu
ydalecsl Mojay4yaroT IPEICTaBJICHNsS O METOJAaX IO3HAHUS, XapaKTEPHBIX ISl €CTECTBEHHBIX
HayK (KCIEPUMEHTATHLHOM B TEOPETHIECKOM).

Ocoboe 3HaueHHEe HUMeeT BOCHUTAHWE OTHOIIEHUS K XHMHUU Kak K DJIEMEHTY
oOuieuenoBeueckoil KynabTypbl. [IIKONBHUKM JOMKHBI HAYYUTHCS XUMUYECKH TI'PaMOTHO
UCIMOJIb30BaTh BEIIECTBA M MaTepHalibl, MpPUMEHsAeMble B OBITY, CEIbCKOM XO3sCTBE M Ha
IIPOU3BOJICTBE, PeIIaTh MPAKTUYECKUE 3a7a4u MOBCEIHEBHON KHU3HU, NMPEAYNPEKAATh SIBICHUS,
HAHOCAIIME BPE] 3J0POBBIO YEIIOBEKA M OKPYIKAIOILLIEHN Cpere.

B cooTBeTcTBMM C OCHOBHOW  00pa30BaTENIbHOW MPOTrpaMMONl OCHOBHOTO OOIIETO
00pa30BaHUs KaX/AbIi yuyeOHBI MpeaMeT, B TOM YHUCIE U XUMHUs, CBOUMH LEJISIMH, 3aJauaMHi U
coJlepskaHueM oOpa3oBaHHsS JIOJDKEH CHOcOOCTBOBaTh (OPMUPOBAHUIO (PYHKUIHOHAJIBHO
rPaMOTHOH JIMYHOCTH, T.€. UEJIOBEKA, KOTOPBIH CMOXXET AKTHUBHO II0OJb30BAaThCS CBOUMU
3HAHUSAMHU, IOCTOSTHHO YYUTHCS M OCBaMBaTh HOBBIE 3HAHUS BCIO KU3Hb.

W310KeHHbIe JTMHUU Pa3BUTUS 00ECTIEUMBAIOT LEIIOCTHOCTh XUMUYECKOTO 00pa3oBaHus
B OCHOBHOH 11KoJie. X pyHaamMeHT popMupoBajcs B Ha4aJIbHOM IIKOJIE B Kypce OKPYKaIOLIEro
Mupa.

1. Oco3HaHWe MaTepuaJbHOTO €IUHCTBA BCEX BEIIECTB OKPYXKAIOIIEro MHpa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM M CTPOEHUEM, I[I03HABAEMOCTh U
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MPEACKa3yEMOCTh XUMUYECKUX SIBJICHUM.

2. [TornMaHue posiM XUMHUYECKHUX TPOIIECCOB (MIPEBPAIICHUI BEIIECTB) B KU3HH
JIOJIEH U B IPUPOJIE, YTO IIO3BOJIMT HE HAPYIIATH OKPYKAIOLIYIO CPENy, B KOTOPOR MbI )KUBEM.

3. Hcnonb3oBanue B ObITY 2JIEMEHTAPHBIX XMMUYECKUX 3HAHUH.

4. OObsicHEHHE MHUpa C TOYKM 3pEHHMS XHMHUH, YTO TIO3BOJISIET KPUTHUECKU
OLIEHUBATh MOJYYEHHYI0 HHPOPMALHUIO.

S. OBnazneHrne 0OCHOBAMU METOJOB MO3HAHMS, XapAKTEPHBIX JUIsl €CTECTBEHHBIX HAYK
(9KCIIEPUMEHTAIIBHOTO ¥ TEOPETUYECKOT0).

6. YMeHue OLEeHHMBATh IIOBEACHHME 4YEJIOBEKA C TOYKU 3pEHUS XUMHUYECKOU

0€30I1aCHOCTH MO OTHOIIEHHIO K YCJIOBEKY U IIPUPOAE.

1. O0mas xapakTepucTHKa y4eOHOro npeamera « XUMHSD)

Hannas pabovas mporpamMma IO XHMHH OCHOBHOTO OOIIErooOpa3oBaHUsi pPAaCKPBIBAET
BKJIaJl Y4eOHOro IpeaMera B JOCTHXKEHHs LieJded OCHOBHOro o0mero oOpa3oBaHUS U
onpezesnseT BaXHEUIINE COAEPKATENIbHbIE IMHUY IPEIMETA:

(] «BeweCTBO, CTPOEHHE BEILECTBA» — COBPEMEHHBIE NPEJICTaBICHUS O CTPOEHUHM aToMa U
BellecTBa Ha ocHoBe llepuoanueckoro 3akona u Ilepuonmyeckoil CHUCTEMBI XMMHUYECKUX
anemenToB [I. 1. MenaeneeBa, ydeHHus O XUMHUYECKOW CBSI3U U KPUCTAUIMYECKOM CTPOEHUHU
BEIIECTBA;

[ «xuMHYecKasi peakys» — 3HaHUS O MPEBPALLCHUAX OJHUX BEILECTB B APYrHe, TUIIOJOTUH
XUMHUUYECKHUX PEAKIIMM, YCIOBUAX UX MPOTEKAHUS U CIIOCO0aX yIpaBiICHUS UMH;

[ «MeTonpl MO3HAHMA XUMHMHU» — 3HAHUS, YMEHHMSI M HaBBIKM 3KCIIEPUMEHTAJIbHBIX OCHOB
XUMHUM JUIS TONY4YEHMsT U U3YYEHHS CBOMCTB BaKHEMIIMX MpeACTaBUTENEH KJlaccoB
HEOPraHMYECKUX COEIUHEHU];

] «IIpOM3BOACTBO U MPUMEHEHHUE BEUIECTBY — 3HAHHE OCHOBHBIX 00JIacTell MPOU3BOACTBA U
IPUMEHEHHs Ba)KHEHIINX BEIIECTB, a TAK)Ke OINBIT 0€30IaCHOT0 OOpallleHHsl C BEleCTBaMHU,
MaTepHajJaMH U IPOILeCCaMHt, UCTIONb3YEMBIMH B OBITY U Ha MTPOU3BO/ICTBE;

[ «iI3bIK XMUMHUU» — OINEPUPOBAHME CUCTEMOM BaKHEHIIMX XMMHUYECKUX MOHSATHH, 3HAHUE
XUMHUYECKOH HOMEHKJIATyphl, a TAaK)XXE BIJIAJICHUE XUMUYECKOW CHUMBOJIMKOW (XMMHUYECKUMU
dopMynaMu U ypaBHEHUSIMH);

) «KONMUYECTBEHHBIC OTHOIICHUS B XUMHI» — YMEHUE MIPOU3BOJIUTH PaCUEThl 10 XUMHUYECKUM
dopmynaMm u ypaBHeHMsAM. Mecto mpeamera B ydeOHOM IutaHe. DenepanbHbIiA
roCy/1apCTBEHHBI 00pa30BaTENIbHBIN CTaHAAPT MpeAycMaTpUBAaeT U3yYEHHE Kypca XUMHUHU B
OCHOBHOHM 1IIIKOJIE KaK COCTaBHOM wacTh mpeaMmeTHoW ob6nactu «EcTecTBeHHOHAay4YHbIE
PEIMETHI».

Kypc m3yuenus B 8—9 xiraccax paccunrtan Ha 2 gaca B Heflellto B 00beMe 140 yaeOHBIX
qyacoB. M3yueHune 3T0ro Kypca JaeT BO3MOXKHOCTb BBITYCKHUKY OCHOBHOM IIIKOJIBI YCIIELITHO
caatb OI'Dmo xumuu Kak mpenMera no BbiOopy. [lpeanmaraemblii Kypc, XOTSI U HOCHUT
OOIIEKYNbTYpHBI ~XapakTep M HE CTaBUT 3a4ady MNpo(ecCHOHAIBHOM MOATOTOBKU
oOyJaromuxcsi, TeM HE MEHee, MO3BOJISIET UM OINpPEAETUTHCS C BBIOOPOM NMpoduiiss 00yueHUsB
CTapllel MIKOoJIe.

Cmpykmypa yueonozo npeomema « Xumusa» 6 8-9-u knaccax.
Ocobennocmu uzyueHus XUmMuu 8 Kaxcoom Kiacce

[lepBbiii TOA u3ydyeHHs y4dyeOHOro mpeaMeTa «XUMHS» MpelIoyiaraeT, 3HAKOMCTBO
MIKOJBHUKOB C MEPBUYHBIMA XMMHUYECKUMHU MOHATUSAMHU. BTopoi ron - 06001ieHrne Ha HOBOM
YPOBHE CBEJICHHS TI0 00IIIEH, HEOPTaHUYECKOW U OPTaHUIECKON XUMHUH.

8-u knacc

B 8-m kinacce yueHMKH 3HAKOMSTCS C HOBOM Juisl ceOs HayKo#, MpeaMeToM KOTOpOoil
ABJIIETCS. U3YYEHUE BELIECTB U UX NpeBpalleHuid. B kypc xumum 8 kilacca BKIIOYEH MarepHal
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[0 ONPECICHUI0O KAueCTBEHHOTO M KOJMUYECTBEHHOTO COCTaBa BeliecTBa. llocie u3ydeHus
HEKOTOPBIX MPOCTBHIX U CIIOKHBIX BEIICCTB BBOAATCSA OCHOBBI KJIIACCH(PHKAIIMA HEOPTaHHUECKUX
BCIIECTB M PACCMATPUBAIOTCS XMMHUYECKHE CBOMCTBA MPEICTaBUTEICH OCHOBHBIX KJIACCOB
HCOPraHMYECKUX BEIIECTB.

9-u knacc

[Tporpamma 9-ro kiacca MpPOJOKACT M pa3BUBACT (QYHKIIMOHAIBHBIN M CPaBHUTEIbHBIM
MOJIXO/1, 3aJI0KCHHBI TMPOrpaMMOl TPEABIAYIIEero rojga ooy4yeHus. bonee riy0oko u3ydaercs
CTpoeHne BemiecTBa. PaccmarpuBaercsi KiacCH(HKAMsS XHMHUYECKHX pEakIUuil W MOAPOOHO
U3Y4YalOTCSl HEKOTOPbIE THIIBI XHMHUYECKUX peakiuid. JlocTarouyHo moapoOHO H3ydaercs
HCOpPraHUYECKash XUMHUS. Ydalluecs MOJydaroT MEPBUYHBIE MPEACTABICHUS 00 OpPraHHYECKOM
XHUMHH.

I11. Onucanme mecta y4eOHOro npeamera «XuMus» B y4eOHOM IJIaHe

B cootBercTBuM ¢ TpeboBaHusAME DenepabHOTO roCyJapCTBEHHOT0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOT'O 00IIero oOpa3oBaHusi y4eOHBIN peaMeT «XUMHS» U3ydaeTcs ¢ §-To 1o
9-i1 kimacc (o 2 yaca B Henemo, 140 yacos).

IV.  JlnyHocTHBbIE, MeTanpeAMeTHbIE U NPeAMeTHbIE Pe3yIbTAThl
OCBOeHHS Y4eOHOro npeaMera « XUMHSD)

[To 3aBeprieHnu M3y4eHHUs YU4EOHOTO MpeAMeTa «XUMHUs» Ha 3Tare OCHOBHOTO OOIIEro
00pa30BaHus BHITYCKHUKNA OCHOBHOM ILIKOJIbI JOJKHBI OBJIA/IETh CIEAYIOIIUMU pe3yJbTaTaMu:

Jluunocmmuoie pe3yibmantbl

— 3HaHUE ¥ OHMMAaHHEe: OCHOBHBIX UCTOPHUECKUX COOBITHI, CBSI3aHHBIX C Pa3BUTHUEM XHMUU;
JOCTHKEHHUH B 00JIaCTU XMMHUHU U KYJIBTYPHBIX TPaJIULUI CBOEH CTpaHbl (B TOM YHCIIE HAYYHBIX);
0OIIEMUPOBBIX TOCTUKEHUH B 00JJACTU XMMHUH; OCHOBHBIX NMPHHLMUIIOB U MPAaBUJI OTHOLIEHUS K
IPUPOJIE; OCHOB 3JI0POBOr0 00Opa3a *HU3HU U 310pOBbECOEPEraroluX TEXHOJIOTHH; IpaBUII
MIOBE/ICHNS B 4YPE3BBIYANHBIX CHUTYalUSX, CBA3AHHBIX C BO3JEHCTBUEM PA3JIMYHBIX BEILECTB;
OCHOBHBIX NpaB U O0S3aHHOCTEW TIpaxkJaHWHA (B TOM 4YHCIIe OOYy4arollerocsi), CBA3aHHBIX C
JUYHOCTHBIM, MNPO(ECCHOHAIBHBIM W  JKU3HEHHBIM  CaMOONpEIENEeHHEM;  COLMAIbHOM
3HAUYMMOCTH U COJIepKaHus mpodeccuil, CBI3aHHBIX C XUMHUEH;

— YYBCTBO I'OPAOCTH 32 POCCUHCKYI0 XUMUYECKYIO HAyKy M JIOCTH)KEHUS YUCHBIX; YBaXKECHUE U
NPUHITHE JOCTUKEHUM XUMUH; JIFOO0Bb U OEpEeKHOE OTHOLIEHHUE K MPUPOJIE; YBAXKEHHUE U yUEeT
MHEHUH OKPYKAIOIUX K JIMYHBIM JOCTHKCHUSIM B U3YUCHUH XUMUH;

— TMpU3HAaHUE [IEHHOCTH COOCTBEHHOI'O 3J0POBbS M 3/0POBbsSl OKPYXKAIOUIMX JIIOJEH;
HE00XO0/IMMOCTH CaMOBBIPAXKEHUS, CAMOpEAIN3allii, COLMAIbHOIO PU3HAHMS;

— OCO3HaHME CTEMEeHH TOTOBHOCTH K CaMOCTOSITENIbHBIM TOCTYNIKaM U JAEUCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3YJbTATHI;

— MPOSBIIEHUE 3KOJOTUYECKOTO CO3HAHUS, T0OOPOKENaTeIbHOCTH, 10BEPHUSI U BHUMATEIbHOCTH
K JIIOASIM, TOTOBHOCTH K COTPYJHHYECTBY; WHHUIMATUBBI U JHOOO3HATENBHOCTH B H3yYCHHUU
BEIIECTB U

IPOIIECCOB; YOSKICHHOCTH B HEOOXOJMMOCTH Pa3yMHOT'0 MCIIOJIb30BAaHUS JOCTHKEHUN HAyKU U
TEXHOJIOTHH;

— YMEHHE YCTAHABIIMBATh CBA3M MEXAY LIEJIbI0O U3YUEHHS] XUMUU U TEM, JUJISl YETO ATO HYXKHO;
CTPOUTH KU3HEHHbIE U MPO(EeCcCCHOHANbHBIE TUIAHBI C YYETOM YCIEUIHOCTU W3Y4YEHUsI XUMUU U
COOCTBEHHBIX IPHOPHUTETOB.



Memanpeomemmnuwie pe3yibmamnovt

— WCIOJBb30BAaHUE PA3IMYHBIX HCTOYHHKOB XHMHYCCKOW HH(OpPMAIMH; TMOJyYCHHE TaKOU
uH(pOpMaInK, ee aHalIn3, MOATOTOBKA HA OCHOBE ATOT0 aHaNW3a HH()OPMAIIMOHHOTO TPOAYKTA U
€ro Ipe3CHTAaINS;

— NMpPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHMS (HAOIIOICHUS, YKCIIEPUMEHTa, MOJICITMPOBAHMS,
WU3MEPEHUS | T. JI.) i1 U3yYEHUSI XUMHUYECKUX 00BEKTOB;

— WCIHOJIb30BaHME OCHOBHBIX JIOTUYECKUX OIepanuil (aHaim3a, CUHTE3a, CpaBHEHWS,
0000IIeHUs, JOKA3aTeNbCTBAa, CHCTEMATH3allMK, KiIacCUDHUKAIMK W JIp.) IpPH HU3YYCHUHU
XUMHYECKUX 00BEKTOB;

— (opMyJIUPOBAaHUE BBHIBOJAOB M YMO3AKIIOUCHUH M3 HAOIIOJCHUNA M M3YyYCHHBIX XHMMHUYCCKUX
3aKOHOMEPHOCTEH;

— MPOTHO3UPOBAHUE CBOKMCTB BEIECTB HA OCHOBE 3HAHUS MX COCTaBa U CTPOCHHMS, a TaKIKE
YCTAHOBJICHHSI AaHAJIOTUH;

— (opMyIHpOBaHUE UJICH, TUIIOTE3 U MyTEH MPOBEPKU MX HCTUHHOCTH,

— ompejeNeHue [eje W 3aaad y4eOHOH M HMCCIeIOBATEIbCKOW JEATCIILHOCTH U IyTCH HUX
JIOCTHKEHHS;

— PpacKpbhITHE MPUYHHHO-CIICJACTBCHHBIX CBS3CH MEXKIYy COCTaBOM, CTPOSHHEM, CBONCTBaMH,
NPUMEHEHHEM, HaX0XJICHUEM B IPUPOJIC U TIOTYICHUEM BAKHEHITX XUMUYECKUX BEIICCTB;

— apryMeHTanus COOCTBEHHOW TIO3WIIMM M €€ KOPPEKTHPOBKA B XOJE JUCKYCCHH IIO
MaTeprajgaM XUMHUYECKOIO COJICPIKaHH.

IlIpeomemmnoie pesynomamot

B no3naBarenbHoi chepe

3HaHue (MOHMMaHHUe):

— XHMHYECKOH CHUMBOJMKH: 3HAKOB XMMMUYECKHX 3JEMEHTOB, (OPMYJI XUMHUYECKUX BEIIECTB,
YPaBHEHUN XUMUYECKUX PEAKLINN;

— BQXHEWIINX XUMHUYECKUX IOHATUH: BELICCTBO, XMMHUYECKUU JJIEMEHT, aTOM, MOJIEKYIa,
OTHOCHTEJIBHBIE aTOMHAsi U MOJIEKYJIIpHAs MacChl, MOH, KaTUOH, aHWOH, XMMHYECKas CBS3b,
JJIEKTPOOTPULATEIBHOCTD, BAJIEHTHOCTb, CTENEHb OKWUCIEHHsS, MOJb, MOJIApHas Macca,
MOJIApHBIA ~ 00BEM, PAacTBOPBI, DBJEKTPOJIUTHI M  HEIJIEKTPOIMTHI, AIEKTPOIUTHYECKAS
JIMCCOIMALINS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTaHOBIIEHHE, TEIIIOBOM AP PeKT
peaKIuy, OCHOBHBIE TUIIBI PEAKIIMI B HEOPraHUYECKON XVUMUH;

— (OpPMYIHUPOBOK OCHOBHBIX 3aKOHOB M TEOPUHA XUMHH: aTOMHO-MOJEKYJISIPHOIO YYEHUs,
3aKOHOB COXPAHEHHsS MacCchl BEIIECTB, IIOCTOSHCTBAa COCTaBa BeIIEeCTB, ABOraapo,
Ilepnonnueckoro 3axkoHa . M. MenpaeneeBa: Teopun CTPOECHHs aTOMa U Yy4Y€HUs O CTPOEHUU
BEILECTBA, TCOPHUH DJIEKTPOJIUTHUECKON TUCCOIUAIIMN U YYEHUS 0 XMMUYECKOM pEeaKIuu.
YMeHnue Ha3bIBATh:

— XMMMYECKHUE DIIEMEHTHI;

— COEJIMHEHHUs] U3YYEHHBIX KJIaCCOB HEOPIaHMYECKUX BEILECTB;

— OpraHMYecKue BellecTBa Mo UxX (Gopmyle: MeTaH, 3TaH, STHIIEH, alleTUIEH, METaHOJI, 3TaHOJI,
[JIMLEPUH, YKCYCHAsl KMCIIOTa, TII0K03a, Caxapo3a.

OO0bsicHeHHe:

— (U3UYECKOro CMBICIIa AaTOMHOTO (TIOPSIKOBOI0) HOMEpa XMMUYECKOTO 3JIEMEHTa, HOMEPOB
rpynmnsl 1 nepuona B Ilepmonmueckonr cucreme /. M. MenpaeneeBa, K KOTOPBIM JJIEMEHT
IIPUHAJIEKNT;

— 3aKOHOMEPHOCTEH M3MEHEHHMsI CTPOCHMsI aTOMOB, CBOMCTB JJIEMEHTOB B Ipelenax MalbIX
NEpUOJIOB U A TpYIII, a TAaKXKe CBOMCTB 00pa3yeMbIX MMU BBICIIMX OKCHIOB M THIPOKCHIIOB;
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— CYIIIHOCTH TIPOIIECCa IIEKTPOIUTUICCKON AUCCOIUAIINH U PEAKIIUil HOHHOTO OOMEHa.

YMeHHe XapaKTepHu30BaTh:

— XMMHYECKHME »HJIEMEHTbl (0T BOJOpPOJA JO KajblMs) Ha OCHOBE MX IIOJIOKEHUS B
[Tepuoauueckoit cucreme xumuueckux saemeHToB JI. WM. MenneneeBa u ocoOeHHOCTEN
CTPOEHUS UX aTOMOB;

— B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHUEM U CBOMCTBAMU HEOPTAHUUYECKUX BEILIECTB;

— XMMHYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB (OKCHIOB, KHCIIOT,
OCHOBaHUHU, aM(POTEPHBIX COCTUHEHUH U COJIEH).

Onpenesenne:

— cocTaBa BeIeCTB 1o uxX (popmynawm;

— BAJICHTHOCTU U CTEIIEHU OKHUCJICHUS JIEMEHTOB B COCIMHECHUH,

— BMJIOB XUMHUYECKOM CBSI3U B COCUHEHMSIX;

— TUIOB KPUCTAJUIMYECKUX PEIIETOK TBEPIABIX BELIECTB;

— MPUHAAJIEKHOCTH BEILIECTB K ONPEEIIEHHOMY KJIaCCy COEJUHEHU;

— TUIIOB XUMUYECKUX PEaKLUM;

— BO3MOXHOCTHU IIPOTEKAHUS peaKLIMii HOHHOTO 0OMEHa.

CocrasJiienne:

— cXeM cTpoeHus aToMoB nepBbix 20 anemenToB [lepuoanueckoii cucrems! J. 1. Menneneesa;
— (hopMyJ1 HEOPraHWYECKUX COCIMHEHUI N3YUYEHHBIX KIJIACCOB;

— YPaBHEHHI XUMUYECKUX PEAKLIHAMN.

bezonacHoe oOpalieHre ¢ XUMUYECKOH 1OoCy10i 1 1abopaTopHbIM 000pYIOBAHUEM.
IIpoBeneHne XUMHYECKOI0 IKCIIEPUMEHTA:

— MOATBEPKAAIOIIEr0 XMMUYECKHUE CBOMCTBA U3YYEHHBIX KIACCOB HEOPTAHUUYECKUX BEILECTB;
— MOATBEPKAAIOIIET0 XMMUUECKUI COCTaB HEOPraHMYECKUX COECIMHEHU;

— [0 TOJIyYEHHIO, COOMpAHHMI0O U PACHO3HABAHUIO TIa3000pa3HBIX BELIECTB (KUCIOPOJa,
BOJIOpO/ia, YTIIEKUCIIOro ra3a, aMMHUaKa);

— IO OIpEIeNIeHUI0 XJIOpUA-, cylb(haT-, KapOOHAT-MOHOB M HOHA aMMOHMS C IIOMOIIbBIO
Ka4eCTBEHHBIX PEaKIUM.

Boruucienne:

— MacCOBOM JJOJIM XUMHUYECKOTO 3JIEMEHTA 110 (OpMYJie COSIUHEHMUS;

— MacCOBOM JI0JIM BEILIECTBA B PACTBOPE;

— Macchl OCHOBHOTO BELIECTBA IT0 U3BECTHOW MAaCCOBOM J0JI€ IPUMECEH;

— 00BEMHOI 107 KOMIIOHEHTA I'a30BOi cMecH;

— KOJINYECTBA BEIIECTBA, 00bEMa MJIM MAcCChl BEIIECTBA 110 KOJMYECTBY BELIECTBA, 00bEMY MIIH
Macce peareHTOB WIN MIPOAYKTOB PEAKIUH.

Hcnonb3oBanue npuoOpeTeHHBbIX 3HAHMNH M YMEHHH B NPAKTHYeCKON JesiTeJbHOCTH W
MOBCEAHEBHOM KM3HU:

— g Oe3o0macHOro oOpallleHusi ¢ BEUIeCTBAMHM M MaTephajlaMd B IOBCEIHEBHON JXKU3HU U
IrPaMOTHOIO OKa3aHHUs NEPBOM MOMOUIY IPU 0KOraxX KMCIOTAMH U IIEJI0YaMHu;

— JUIs1 OOBSICHEHHUS OT/IEIbHBIX (PAKTOB U MPUPOIHBIX SBJICHUM;

— JUIl KpUTUYECKOH OLIEHKH MH(OPMAIIMK O BELIECTBAX, UCIOIb3yEMbIX B OBITY.

B ueHHOCTHO-OpHEeHTALIMOHHOI cdepe

AHalu3 M OIIEHKA TOCIEACTBUU JJIsl OKpYKaloUled cpeasl OBITOBOW M MPOM3BOJCTBEHHOM
JeSITEIbHOCTH YeJI0BEKa, CBA3aHHOM C MOJIyYeHHEM U epepaboTKOM BEIecTs.

B Tpynosoii chepe

[IpoBenenne omnepanuii € UCHOJB30BAaHWEM HArpeBaHMs, OTCTAWBaHUA, (QUIBTPOBAHMUS,
BBITAPUBAHUS; MOJYYEHHUs, COOMpaHMs, pacllO3HaBaHMS BEIIECTB; W3TOTOBICHHMS Mojelen
MOJIEKYII.

B cdepe 0e30macHOCTH KU3HEAEATEILHOCTH

— Co0nroieHre npaBul TEXHUKH 0€30IaCHOCTH MPU MPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;
— OKa3aHMe [IEpBOM OMOUIY IPU 0KOTax, MOPe3ax U XUMUYECKUX TpaBMax.
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V. Conep:kaHue y4eOHOT0 nmpeaMeTa « XuMHS»

8-1 kJace

(70 4.; U3 HUX 34. pe3epBHOI0 BPeMeHH)
BBEJIEHUME

[Ipenmer xumuu. Meroasl TNO3HAHMS B XMMHMM: HaOJIOJIEHUE, SKCIEPUMEHT,
MonenupoBanue. Mcrounuku xumuueckod uHboOpManuu, €€ IMOJIyueHHe, aHaliu3 U
IIPEJICTaBICHHUE €r0 PE3yJIbTaTOB.

[ToHsiTHE O XMMHUYECKOM 3JIeMEHTE U (POopMax ero CyliecTBOBaHMS: CBOOOJHBIX aTOMaX,
IPOCTBIX U CJIOKHBIX BEIIECTBAX.

[IpeBpamenus BemectB. OTIMYNE XUMHYCCKUX PEAKIUA OT (pU3NUYECKUX siBJICHUH. Posb
XUMUH B J)KU3HH YelloBeKa. XeMounus u xeMopoOusl.

Kparkue cBeneHHs W3 MCTOPUM BO3HUKHOBEHHS W Pa3BUTUSA XUMHUHU. POib OTEYECTBEHHBIX
YUEHBIX B CTAHOBJICHUU XUMHUYECKOW Hayku — paboTsl M. B. Jlomonocosa, A. M. Byrneposa,
J. 1. MenaeneeBa.

XuMuyeckass CUMBOJIMKA. 3HAaKM XHMHUYECKUX DJEMEHTOB M IMPOUCXOXKIECHUE UX
Ha3BaHuil. Xumuyeckue ¢opmynbl. Manekcsl u koddduuuentsl. OTHOCUTENbHBIE aTOMHAs U
MoJIeKyJsipHasi macchl. [IpoBeneHne pacdeToB MaccOBOM JI0JIM XMMMUYECKOTO 3JEMEHTa B
BEIIIECTBE Ha OCHOBE €ro (hOPMYIIbI.

[Tepuonnueckas cucrema xumuuyeckux snemeHToB J[. M. MeHneneeBa, ee CTpykTypa:
MaJible U OOJBIINE MEePUOAbI, TPYNIbI U nmoArpynmsl. [lepuonudeckas cucreMa Kak CIpaBOYHOE
nocoOue JIsl MOIY4EeHUsI CBEICHUI O XMMUUYECKUX JIEMEHTAX.

Jemoncrpanun. Mogenu (mapoctepxkHeBsle u Ctroapra—Dbpuriebda) pa3inyHbIX
MPOCTBIX M CJOXKHBIX BeleCTB. KOJUIEKIMS CTEKISIHHOM XUMHUYECKOW mocyabl. Komtekuus
MaTepHualioB U W3JeJIMi U3 HUX Ha OCHOBE altOMUHMS. B3auMozeiicTBue MpaMopa ¢ KUCIOTON U
NOMYTHEHHE U3BECTKOBOU BOBI.

JlabopaTopHble onbITbl. CpaBHEHHE CBOICTB TBEP/bIX KPUCTAUIMUECKUX BEUIECTB U
pactBopoB. CpaBHEHME CKOPOCTH HCIAPEHUs BOJbI, OJEKOJOHA M 3TUJIOBOIO CIHUPTA C
(GuIbTpOBAIbHON Oymaru.

ATOMbBI XUMHNYECKUX 2JIEMEHTOB

ATOMBI Kak (popMa CyIIecTBOBaHHUSA XMMUYECKHX 3JeMeHTOB. OCHOBHBIE CBEIEHUS O CTPOCHUU
aToMoOB. Jloka3aTenbCcTBa CIOXKHOCTU cTpoeHus atomoB. OnbiThl Pesepdopna. Ilnaneraphas
MOJIEIb CTPOCHHUS aToMa.

CoctaB aTOMHBIX fJep: MPOTOHBI, HEUTPoHbl. OTHOCHUTENbHAsIATOMHAs Macca.
B3anMOCBsI3b NOHATHN «IIPOTOH», KHEUTPOH», KOTHOCUTENIbHAS ATOMHASI Maccay.

V3MeHeHne uucia MPOTOHOB B sJipe aromMa — OOpa3oBaHUE HOBBIX XHUMHUYECKHX
AJIEMEHTOB.

M3meHeHne yucia HEHTPOHOB B siipe aTomMa — oOpa3oBaHue M30TonoB. COBpeMEHHOE
ornpezesieHue MOHITUS «XMMHUYECKU AeMeHT». M30Tonbl Kak pa3sHOBUJIHOCTH aTOMOB OJHOTO
XUMHYECKOTO MJIEMEHTA.

OnexTpoHbl. CTpOEHHE AIIEKTPOHHBIX YPOBHEM aTOMOB XUMHYECKHX DJIEMEHTOB MaJlbIX
nepuozos. [ToHsTHE 0 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

[Iepnonnueckas cucrema xumudecknx siemeHToB [[. WM. MenneneeBa m crpoeHue
aTOMOB: (PM3UYECKUH CMBICI MOPSAAKOBOIO HOMEpa »3JEMEHTa, HOMepa TpYIIbl, HOMEpa
nepuoja.

M3MmeHeHne uncna 3J€KTPOHOB Ha BHEIIHEM AJIEKTPOHHOMYPOBHE aToMa XMMHYECKOTO
arieMeHTa — 00pa30oBaHUE MOJOKUTENIbHBIX U OTPULIATENbHBIX HOHOB. MOHBI, 00pa3oBaHHBIE
aTOMaMU METaJVIOB M HEMETAJUIOB. [[pMUMHBI M3MEHEHUS METAIIIMYECKUX U HEMETANIMYECKUX
CBOICTB B mepuojax u rpynmax. OOpa3oBaHue OuHapHbIX coenuHeHuil. [loHsTHE 00 MOHHOM
cBsizu. CxeMmbl 00pa3oBaHMsl MOHHOW CBs3U. B3anMopelcTBHE aTOMOB 3JIEMEHTOB-HEMETAIIIIOB
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MEXIy co00oif — oOpa3oBaHWE JIBYXaTOMHBIX MOJIEKYJ MpPOCTHIX BemiecTB. KoBaeHTHas
HETOJISIPHAS] XUMHYECKAs CBS3h. DJICKTPOHHBIC U CTPYKTYPHBIE (POPMYIIHI.

B3aumopneiicTBe aroMOB HEMETAUIOB MeXay co0oii — oOpa3oBaHue OMHApHBIX
COCIMHEHUN HEMETAJNIOB. DJEKTPOOTpHULIaTeIbHOCTh. KoBanieHTHas nmossipHas cBs3b. [loHsTue o
BAJICHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BBIBaTh KOBAJEHTHBIE XWMHUYECKHE CBS3H.
CocraBnenue Gopmys OMHApHBIX COSTUHEHUN IO BaJCHTHOCTH. HaxoaeHue BaJeHTHOCTH IO
dbopMyIie OMHAPHOTO COCTMHCHHUS.

B3anMopeiicTBue aTOMOB METAUIOB MEXAYy C000H — 00pa3oBaHUE METALTUYECKUX
kpuctamuioB. [loHaTHe 0 METAINTUYECKON CBA3H.

JdemoncTpauuu. Mojenn aToOMOB XMMHYECKHUX 3JeMEHTOB. llepmomauueckas cucrema
XuMHYecKkux dneMeHToB [[. V. MenaeneeBa pa3nudabix Gopm.

JlaGoparopHble onbIThbl. MoJenupoBaHe TPUHLMNA JACHCTBUSCKAHUPYIOIIETO
MUKpoOcKomna. M3roroBinenue wmojenedl MoOJEKyn OWMHApHBIX XHMHYECKHX COCIUHEHHM.
N3roroiieHne Moenu, WILTFOCTPUPYIOLIEH CBOMCTBA METAINIMYECKOMN CBSI3H.

IMPOCTBIE BEILIECTBA

[Tonoxxenue meraminoB U HemeTauioB B [lepuoanueckoi cucreme. Baxueiime npocTeie
BEIIIECTBA-METAJUIBL:  JKENE30, AJIIOMUHMM, KaJbllMd, MarHui, HaTpuil, kamui. OOmue
(bu3HYeCcKue CBOMCTBA METAJLIOB.

Baxnelimme mpocThie BelIECTBa-HEMETA/UIBI, 00pa3oBaHHBICATOMAMH KHCIOPO/a,
BOJIOpOJa, a3ora, cepbl, (ocdopa, yriepona.Monekynbl TPOCTHIX BeUIECTB-HEMETAIOB:
BOJIOpPO/Ia, KMCJIOPO/Ia, a30Ta, rajJoreHoB. OTHOCUTEIbHAS MOJIEKYJISIpHasi Macca.

CrnocoOHOCTh aTOMOB XHMHMUYECKHX AJIEMEHTOB K OOpa30BaHUIO HECKOJIBKHUX IPOCTHIX
BCIICCTB — QJUIOTPONHS. AJUIOTPONHBIE MOAM(UKAIMU Kuciaopona, ¢ocdopa, oroBa.
Mertauueckue ¥ HEMETANIMYECKHE CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBLHOCTH 3TOTO
ITOHSATHS.

Yucno Aporaapo. KomumyectBo BemiectBa. Monb. MomnspHasmacca. MosspHbiii 00beM
ra3000pa3HbIX BemiecTB. KpaTHbie eMUHUIBI H3MEPEHHUS KOJMYECTBA BEIIECTBA — MUJUIUMOJIb U
KWJIOMOJIb, MWUIUMOJISIPHASE MW KWJIOMOJISIpHAsE MAacChl BENIECTBA, MUJUTUMOJISIPHBIA U
KHJIOMOJISIPHBI 00BEMBbI Ta3000pa3HBIX BEMIECTB. PacueTsl C HCIIOJIB30BAHHEM TOHSITHN
«KOJIMYECTBO BEIIECTBA», «KMOJISIPHAS Maccay, «MOJISPHBIA 00BEM Ira30By, «4UCI0 ABOTAIPOY.

Hdemoncrpauuu. Ilomyuenue o3zona. OOpas3ipl O€Oro M Ceporo 0JoBa, OEIOro u
KkpacHoro ¢Qocdopa. HexoTopsie MeTaminbl U HEMETaUIbl KOJWYECTBOM BelIECTBA | MOIb.
Momnsipabiii 00beM ra3000pa3HbIX BEIIECTB.

JlabopaTopHble onbITbl. O3HAKOMIIEHHE C KOJUIEKUIMEW MeTauioB.O3HAaKOMIIEHHUE C
KOJIJICKIIMEH HEMETaJIIOB.

COEJUMHEHUA XUMHNYECKHUX 9JIEMEHTOB

Crenenn oxucineHusi. CpaBHEHHE CTENEHW OKUCIEHUS U BaJeHTHocTH. OmnpeneneHue
CTETNeHH OKUCJICHHsSI DJIEMEHTOB B OMHApHBIX coequHeHHsX. CocTaBieHue GopMysn OMHApPHBIX
COeIUHEHHH, OOIINH CIToco0 UX Ha3BaHUM.

bunapHbie coequHEHHS METalNIOB M HEMETAJJIOB: OKCHUJIbI, XJIOPUIBI, CYIbGUIBI U TIp.
Cocranenue ux Gopmy.

bunapHble COeMHEHMS] HEMETAJJIOB: OKCHU[bI, JETYYHUE€ BOJOPOJHBIE COEIUHEHMS, UX
cocTaB W Ha3BaHud. [IpencraBuTenu OKCHIOB: BOJA, YIVICKUCIBIA Tra3, HeramieHas H3BECTh.
[IpeacraBuTenu J€Ty4uX BOJOPOAHBIX COEIMHEHUI: XJIOPOBOJAOPO] U aMMHUAK.

OcHoOBaHus, UX COCTaB U Ha3BaHudA. PacTBopuMocTh ocHOBaHUIB Bojie. [IpencraBurenu
Hiesouei: THAPOKCUABI HATpus, Kamus U Kanblus. [loHaTtne 06 MHAMKATOpaX M Ka4eCTBEHHBIX
peaKImsX.

Kucnotsl, ux coctaB u Ha3Banus. Kinaccudukaims Kucior.

[IpeacraBuTenu KUCIOT: cepHas, COJIsTHAasA, a30THasA. [IoHSATHE O IMIKajge KUCIOTHOCTH (IIKaye
pH). 3MeHeHne okpacku HHIUKATOPOB.

Conm kak MpOW3BOJHBIE KUCIOT W OcHOBaHWU. VX cocTaB m Ha3zBaHus. PacTBopuMOCTh
coneit B Bojzie. [IpeacraButenu comneit: XJa0pua HaTpusi, kKapOoHaT u pocdat KaabIus.

8



AMopdHBIE U KPUCTATUTMYECKUE BEIIECTBA.

MexMOJIeKyIISIpHbIE B3aUMOJICUCTBUS. THIBI KPUCTAIIMYECKUXPEIIETOK. 3aBUCUMOCTD
CBOMCTB BEILIECTB OT TUIIOB KPUCTANIMUECKUX PEIIETOK.

UYuctele BemiecTBa M cMmecH. lIpumepsl >KUIKHUX, TBEPIBIX U Tra3000pa3HbIX cMecei.
CaoiicTBa 4MCTBIX BemlecTB U cMmeced. Mx cocraB. MaccoBast 1 oObeMHas 10JIM KOMIIOHEHTa
cMecu. PacueTsl, CBsI3aHHbBIE C MCIIOJIb30BAHUEM HTOHATHUS <«IOJISI.

Jemoncrpanmuu. OOpa3bpl  OKCHAOB, KHCIOT, OCHOBaHMA U  coneil. Monenu

KPUCTAIUTMYECKUX PEIIeTOK XJIOpHuaa Harpus, anMasa, okcuga yriaepoaa (IV). Kucnortno-
HICJIOYHBIE MHAMKATOPHl U U3MEHEHUE MX OKPACKM B PA3IMYHBIX Cpelax. YHUBEPCAIbHBIN
WHJIUKATOP U U3MEHEHHE €T0 OKPAaCKH B pa3innuHbIx cpenax. [llkama pH.
JlabopaTopubie onbITbl. O3HAaKOMIIEHHE C KOJUIEKUMEH OKcuaoB. (O3HaKOMJIEHHE CO
CBOMCTBAMM aMMHAKa, BBIJAHHOTO B ammysie. KadecTBeHHas peakuusi Ha YIJIEKHCIBIA ras.
Onpenenenne pH pacTBOpoB KUCHOTHI, mienoud U Bojabl. Omnpenenenue pH naumonHoro u
A0JI0YHOIO0 COKOB Ha cpe3e IiojoB. O3HaKOMIIEHHE C KOJUIeKIMer coneid. O3HakoMJICHHE ¢
KOJUJIEKIIMEN BELIECTB C Pa3HbIMUA TUNIAMH KPUCTALUIMYECKON PEIETKU U U3TOTOBICHUE MOJENEHN
KPUCTAIMYECKHX pemeTok. O3HaKoMIIeHHE ¢ 00pa3lioM OpHOIl OPOIbL.

NU3MEHEHUMSA, IPOUCXOJAIIUE C BEIHECTBAMUAU

IlonsTre ABICHUN Kak HSMGHCHHﬁ, MMPOUCXOAIHNX C BCIHICCTBOM.
HBHGHI/I?I, CBA3aHHBIC C HN3MCHCHUCM KPUCTAJUIMYCCKOIr0 CTPOCHHA BCIICCTBA IIpU

MOCTOSSHHOM €ro coctaBe, — (Qu3nyeckue spieHus. Duznyeckue SBICHUS B XHUMHUU:
JUCTWIUISAIMS, KPUCTAUTU3AlMs, BBIIAPUBAHUE H BO3TOHKA BEIICCTB, (WIBTPOBAHHE U
neHTpudyrupoBanue.

SIBneHus, CBsI3aHHBIE C W3MEHEHHEM COCTaBa BEIIECTBA, — XHUMHYECKUE PEaKIIUU.

[Ipu3Haku u ycnoBusi MPOTEKaHUs XUMUYECKUX pPeakUuid. BbljeneHuwe TerioTel U CBETa —
peakiuu ropenus. [lorarne o0 5K30 - M DHIOTEPMUYECKHX DPEAKLHUAX. 3aKOH COXPaHEHUS
MAacChIBEIIECTB. XMMHUECKHE YPaBHEHUS. 3HAU€HUE UHICKCOB U K03 uirentoB. CocTaBieHue
YpPaBHEHUN XMUMHYECKUX PEAKIUM.

PacueTsl mo xumMuyeckuMm ypaBHEHUsIM. PelieHue 3ajay Ha HaXOXKIEHUE KOJIUYECTBA,
Macchl WM 00beMa NpPOAYKTa peaklMM IO KOJIMYECTBY, Macce WIM O0BbEMY HMCXOAHOIO
BenlecTBa. PacueTsl ¢ MCIIOIIB30BAHMEM IOHATHS «JOJI», KOTJa MCXOJHOE BEIIECTBO JAHO B
BHJIE pacTBOpa C 3aJaHHOM MAacCOBOM JOJIEd PACTBOPEHHOIO BEHIECTBA WM COAEPKHUT
ONPEAEIEHHYIO JIOJII0 IPUMECEN.

Peaknun  pasnoxenus.  IlpeacraBieHne O CKOPOCTH — XMMHMYECKUXPEAKIUH.
Karanuzatopel. ®depmentsl. Peakium coenunenus. KaranuTthueckne M HEKATATUTUUYECKHE
peakuuu, oOpaTumble W HeoOpaTHMble peakiuu. Peakuuu 3amenieHus. Psn akTHBHOCTH
METAJIJIOB, €r0 HCIOJb30BaHUE I IMPOTHO3UPOBAHUS BO3MOKHOCTH IPOTEKaHUS PEaKLUN
MEXJy MeTallaMHd U KHUCJIOTaMH, peakUuil BBITECHEHUS OJHUX METAIJIOB W3 PacTBOPOB MX
coneit npyrumu metauiamu. Peakuuu oOMeHa. Peakiiuu HeTpanu3zanuu. Y ClIOBUS TPOTEKAHUS
peakuuii oOMeHa B pacTBOpax /10 KOHIIA.

Tunel XUMHUYECKMX pEaKUMid Ha TpUMEpPE CBOWCTB BOJAbL. Peakuus pasnoxkeHus —
AIIEKTPOJIN3 BOJblL. Peakunu coenvHeHuss — B3aUMOJEHCTBUE BOJbI C OKCHJAMHU METAJUIOB U
HEMETAJUIOB. Y CIIOBUE B3aMMOJEHCTBUS OKCHIOB METAIJIOB U HEMETAUIOB ¢ BoJou. Ilonsatue
«TUAPOKCUIBIY. Peaknuu 3amenienus — B3auMOEHCTBHE BOJIbI ¢ MeTajulaMH. Peakiiuu oOMeHa
— TUAPOJIN3 BELLECTB.

JdemoncTpauuu. [Ipumepsl pu3ndeckux sSBICHUN: a) U1aBlieHne napaduHa; 0) BO3roOHKa
foa uinu OEeH30MHOI KUCIOTHI, B) PAaCTBOPEHUE OKPALLICHHBIX CoJeil; I) Mudy3us TyIIMCThIX
BEIIECTB C TOpsIled JaMIo4YKky HakanuBaHus. [Ipumepbl XMMUYECKHX SBICHMH: a) TOpeHue
marHusi, (ocdopa; 0) B3auMoJeHcTBHE CONSHOW KHUCIOTHI C MpPaMOpPOM MM MEJOM; B)
nonyueHue ruapokcuaa Meau (II); r) pacTBopeHre MOIy4EeHHOrO THIPOKCHA B KUCIOTax; M)
B3anmojeiictue okcuga meau (II) ¢ cepHoil KHCTOTON MpU HArPeBaHWH, €) Pa3IOKEHUE
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nepMaHraHaTa Kajlus; 5K) pa3jioxKeHHe MEepOKCUIa BOJAOPO/Ia C MOMOIIbIO AUOKCUAA MapraHia u

KaTasa3bl KapToQeis Wi MOPKOBH; 3) B3aUMOJIEHCTBUE pa30aBICHHBIX KUCIOT C METaJJIaMH.
JlabopaTopHble omnbITbl. OKHCIEHHE MEIM B IUIAMEHHU CIUPTOBKUWIM TOPEIKH.

3amenienue Mmeau B pactBope xiopuaa meau (1) sxxemnesom.

IMPAKTUKYM «ITPOCTEVWIIHUE ONNEPAIIMY C BEIIIECTBOM»

I[IpakTuyeckas padora. I[lpaBuna TexHUKKM Oe30macHOCTH TpU PabOTE B XUMHUYECKOM
kabunete. [Ipuembl oOpaimieHuss ¢ naboOpaTopHBIM OOOpPYIOBAaHMEM M HarpeBaTeIbHBIMU
npuOopamu.

IIpakTuyeckasi pa6ora. HabGmroneHrs 3a M”3MEHEHHUSIMU, IIPOUCXOIAIIMMHU C TOPSIIEH CBEUOH, U
WX OMHCAHKE (JOMAIIHUM SKCIEPUMEHT).

IIpakTuyeckasi pa6oTa. AHAIN3 MOYBHI M BOJBI (JIOMAITHUI YKCIIEPUMEHT).

IIpakTnyeckas padora. [Ipu3sHaku XUMHUECKUX pEaKLIUM.

IIpakTuyeckas padora. [IpuroToBienue pacTBopa caxapa U ONpeaesIeHHe MacCOBOM JIOJIA €ro
B pacTBOpE.

PACTBOPEHME. PACTBOPBL.CBOMCTBA PACTBOPOB JJIEKTPOJIUTOB

PactBopenne  kak  ¢usuko-xumuueckuid  mpouecc. llonarme  orugparax
Kpuctauioryaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJIEIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BEUIECTB OT TeMIeparypbl. HachllieHHbIE, HEHACBIIIEHHbIE U
MEPECHIILEHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB LISl IPUPO/BI U CEIBCKOTO X035MUCTBA.

[Tonsitue 00 HSJIEKTPOIUTHYECKON TUCCOLMAIUU. JIEKTPOJIUTHI U HEIIEKTPOJIUTHL.
MexanusMm  aucconuanuil  3JIEKTPOJIMTOB € PA3jIUMYHBIM  XapakTepoM cBA3u. (CTerneHb
ANEKTPOIUTHYECKON Aucconnanuu. CUiabHbIC U CIa0ble AIEKTPOIUTHI.

OCHOBHBIE TTOJIOKEHUSI TEOPUU ANEKTPOJIUTUUECKON qucconranuu. VloHHbIE ypaBHEHUS
peakiuii. Peakunu oOMeHa, HAyIIMe 10 KOHIIA.

Knaccudukaiys noHOB U UX CBOICTBA.

Kucnorsl, ux xnaccuduxanus. J(uccouuanuss KUCIOT U UX CBOMCTBA B CBETE TEOPUU
3JIEKTPOJIMTUYECKON  JAMCCOUMALMHU. MOJIEKYJIApHbIE Y HWOHHBIE YpPAaBHEHMS  pEaKIUil.
B3aumoneiicTBue KHCIOT ¢ MeTaulaMHu. DJIEKTPOXUMHUYECKUN psii HANPSHKEHUM METalljIoB.
B3auMopeiicTBue KUCIOT C OKCHJAMU METaJIOB. B3auMoaeicTBUe KUCIOT ¢ OCHOBAaHUAMH —
peakiusi HeWTpanm3zauuu. BsaummonelcTBHe KHUCIOT ¢ cofisMH. lcmonb3oBaHue TaOIUIIBI
PacTBOPUMOCTH ISl XapAKTEPUCTUKN XUMHUUYECKUX CBOMCTB KUCIIOT.

OcHoBanusl, ux kiaccupukauus. /luccoumanuss OCHOBAaHMHM MHX CBOICTBa B CBETE
TEOPUU  DJIEKTPOJUTUYECKOM JuccouMaluu. B3aumMoaencTBue OCHOBAaHMM C  COJISIMH.
Ucnionp3oBanne TaOMUIBI PACTBOPUMOCTH JUISI  XAPAKTEPUCTUKH XUMHUYECKUX CBOMCTB
OCHOBaHMU. B3anmoencTBre eno4ei ¢ OKCUIaMU HEMETAJLIOB.

Comnm, X auccoIMaIusl U CBOWCTBA B CBETE TEOPUHU IJIEKTPOIUTUUECKON TUCCOIHAIUH.
BzaumopeiictBue comneil ¢ MeTannamMu, 0COOCHHOCTH ATHX peakuuid. BzaumoneiicTBue comneit ¢
cossimu. Mcrnonb3oBanue TaOIMIbl pACTBOPUMOCTH JJISI XapaKTEPUCTUKU XUMUYECKUX CBOWCTB
coJei.

O060061eHne cBeieHn 00 OKCHax, X KJIacCU(pUKalluy U CBOWCTBAX.

'enernueckue psAapl MeTtajla U HemeTaula. | eHeTuyeckas CBsI3b MEXIy Kilaccamu
HEOPraHWYECKUX BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

OmpeneneHne CTETEHEW OKHUCICHHS IS SJEMEHTOB, OOpa3yIOIIMX BEHIECTBA Pa3HBIX
KiaccoB. Peaknum HWOHHOTO O0OOMEHa H  OKHCIUTEIhHO-BOCCTAHOBUTEIBHBIE  PEAKITHH.
OKuCIUTENbh U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE.

CocraBneHne  ypaBHEHUH  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIXPEAKIIMM  METOJ0M
AJIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEHIECTB — METAJIOB M HEMETAJJIOB, KHCIOTH COJEH B CBETE
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
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JdemoncTpanuun. lcnbiTaHue BEHIECTB M UX PACTBOPOB Ha AIIEKTPONPOBOIAHOCTb.
3aBUCUMOCTh  3JIEKTPONPOBOAHOCTH  YKCYCHOMKHMCIIOTBI OT KOHLEHTpauuu. JIBvkeHue
OKpAlICHHBIX HMOHOB B DJJIEKTPUYECKOM I0J€. B3aumMOAEHCTBHE IMHKA C CEpOH, COJISTHOU
kuciotot, xmopugom Meau (II). Topenme wmarHms. B3aumoneilcTBue XJIOpHOW W
CEpOBOJAOPOIHOM BOJIBI.

JlaGoparopHble onbIThbl. B3aumojneiicTBUE pacTBOPOB XJOpHAAa HATpUsT U HUTpaTa
cepebpa. [lonyueHue HEpacTBOPUMOTO THUAPOKCHAA U B3aUMOJICHCTBUE €ro C KHUCJIOTaMH.
B3aumopeiicTBue KHUCIOT C OCHOBaHUSIMHU. B3amMozieicTBHE KHCIOT C OKCHJAMU METaJUIOB.
BzaumopeiicTBue KUCIOT ¢ MeTaUIaMu. B3auMoaencTBue KHCIOT ¢ cojisiMu. B3aumoperncrBue
IIEJIOYEH ¢ KHUCJIOTaMHU. B3auMoIelcTBHeE IIEIouell ¢ OKCHAaMHU HeMeTaia. B3aumoneiicTBue
miestoyet ¢ consMu. [lomydeHne M CBOMCTBA HEPACTBOPUMBIX OCHOBaHMW. B3ammopneincrsue
OCHOBHBIX OKCHJOB C KHCIOTamMu. B3aumonelcTBe OCHOBHBIX OKCHAOB C  BOJOM.
BzaumopeicTBuE KUCIOTHBIX OKCHAOB C IIEJIOYaMH. B3auMoaencTBue KUCIOTHBIX OKCUIOB C
BOJIOH. B3aumoneiicTBue cosiel ¢ KuciotaMy. BzanMoaelicTBUE COJIEN € IIEI0UYaMU.
BzaumopeiictBue coieii ¢ cossimu. BzanmoieiicTBre pacTBOPOB COJIEH C METaJUIaMHU.
IPAKTUKYM «CBOMCTBA PACTBOPOB DJIEKTPOJINTOB»

IIpakTuyeckas padora. lonnsle peakuuu.

IIpakTuyeckass padGora. VYcCiOBUS TEYEHUS XHUMHUECKMX pPEaKUUid MEeXIy pacTBOpaMu
AJIEKTPOJIUTOB JI0 KOHIIA.

IIpakTuyeckas padora. CBOIICTBA KUCIOT, OCHOBAaHUN, OKCHUJIOB U COJIEH.

IIpakTuyeckas padora. Pemienne skCiepuMEeHTAIbHBIX 3a7a4.

9-it kaace
(70 4., u3 HUX 5 4. pe3epBHOT0 BpeMeHH)
O01mas XxapakTepucTHKAa XUMHUYECKUX JIEMEHTOB M XUMHYECKUX peaKIuii.
Iepuoguuecknii 3akoH u [lepuoanyeckas cucreMa XUuMHYECKHX 3JIEMEHTOB
. . MenaeneeBa

XapakTepucTUKa d3JEMEHTa 10 ero nosoxkeHuto B Ilepuommueckonr cucreme /1. M.
MenneneeBa. CBOICTBa OKCHJIOB, KHCJIOT, OCHOBAaHMA M COJEH B CBETE TEOPUH
3JIEKTPOJINTUYECKON JUCCOLMAIIUU U OKUCIICHUSI-BOCCTAHOBIICHHUSL.

[TonsTe o0 mepexoaHbIX 37eMeHTaxX. AMPOTEpHOCTh. ['eHeTHUeCKUi psii IepexoIHOro
JJIEMEHTA.
Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema XumMudeckux 3yeMeHToB J1. 1. Menneneesa.
XrMHYecKasi OpraHu3alys KMBOW U HEXXUBOW NMPHUPOAbl. XMMHYECKUM COCTAB s1pa, MAHTUH U
36MHOM KOpbl. XUMHUYECKHE DJJEMEHThl B KIJIETKAX JKUBBIX OpraHu3MoB. Makpo- wu
MUKPOIJIEMEHTBI.

O060011eHne cBe/IeHI 0 XUMUUECKHUX peakuusax. Knaccudukanus XuMUYeCKUX peakiui
10 Pa3JINYHbIM OCHOBAHMSIM:
— I10 COCTaBy U YHCIy pearupyomux 1 00pa3yronxcs BEeUIeCTB;
— 10 TEI0BOMY 3D DEKTY;
— 10 HAIIPABJICHUIO;
— I10 U3MEHEHMIO CTETEeHEel OKUCIIEHUS 3JIEMEHTOB, 00pa3yIOIINX pearupyroiye BellecTna;
— 1o (ase;
— I10 UCIIOJIb30BAHMIO KaTaIu3aropa.
ITonsAiTHE O CKOPOCTHM XMMHMUYECKOW peaknuu. PakTopsl, BIUSAIOIMIME HA CKOPOCTh XUMHUYECKHX
peakuuii. KatanuzaTtops! u katanu3. THruOUTOpbl. AHTHOKCHIAHTHI.

demoncTpauuu. Pazmmansie hopmsl Tadbmwmi [lepuogundeckoit cuctembl. Mojenn aToMOB
aneMeHToB [—III meprnomoB. 3aBUCHMOCTH CKOPOCTHM XHMHUYECKOM PEAKIUH OT TNPUPOIBI
pearupyromux BeEIIECTB. 3aBUCUMOCTb CKOPOCTHM XWMHYECKOW PpEaKUUU OT KOHUEHTPALUH
pearupyommx BELIECTB. 3aBUCUMOCTb CKOPOCTH XHMHMUYECKOM pEakUMH OT IUIOIAAH
CONPUKOCHOBEHMSI PEarupyrolmx BeLECTB («KUISALIMN cJoi»). 3aBUCHUMOCTh CKOPOCTHU
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XUMUYECKOU PEAKLUU OT TEMIIEPATyphbl pearupyroIuX BEUIECTB. | OMOT€HHBIN U reTepOreHHbIN
Katanu3bl. DepMeHTaTUBHBIN KaTtanu3. UHrubupoBanue.

JlaGopaTopHble onbIThl. [lonyueHne ruipoKCcHIa MHKA U UCCIIEIOBAHUE €r0 CBOMCTB.
MonenupoBaHue NOCTPOSHUS MIEPUOJNUECKON TaOIUIIbI. 3aMEIIeHHE KeIe30M MeId B pacTBOpE
cynbdara menu (II). 3aBUCHMOCTD CKOPOCTH XUMHUYECKOW PEAKLMU OT MPUPOIBI Pearupyromux
BEILIECTB HA IMpPHUMEPE B3aUMOJACHCTBUSA pPa3IMYHBIX KHUCJIOT C pa3IMYHBIMU METAJUIaMH.
3aBUCUMOCTh CKOPOCTHM XHMHMUYECKOW pEeaklUd OT KOHIEHTPAIMU PEearupyrollux BEIIECTB Ha
IIpUMeEpPe B3aUMOJIECHCTBHS [IUHKA C COJISTHOM KUCIOTOM Pa3aMYHON KOHLIEHTPALUK. 3aBUCUMOCTh
CKOPOCTH XMMHMYECKOM PEAKIUU OT IUIOIIAJA COIPUKOCHOBEHUS PEArupyrolIMX BELIECTB.
MopenupoBaHue «KUIIAIIETO CIOs1». 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOM peakiuu OT
TEMIIEPATypbl PEArupyroluX BEIIECTB Ha HpuMepe B3aumozeictBus okcuaa menu (II) c
pPacTBOPOM CEPHOM KHCJIOTHI MPU PA3IMYHBIX TeMIlepaTypax. Pa3noxeHue nepokcuaa BOgopoaa
C MOMOIIBIO0 JUOKCHIa MapraHia u katanassl. OOHapyKeHHe KaTaaa3bl B HEKOTOPBIX MUIIEBBIX
npoaykrax. HrubupoBaHue B3auMOI€UCTBUSA CONSTHOM KMCIOTHI C IMHKOM YPOTPOITHHOM.
METAJUJIBI

[Tonoxenue metamioB B Ilepuomuueckoit cucreme . . Menaeneea. Meramnuyeckas
KPUCTATMYECKAs PelIeTKa U MeTa/TnIecKas XuMuieckas cBs3b. O0mue Gpru3nveckre CBOiCTBa
MeTauIoB. XUMHUYECKHE CBOWCTBA METAVIOB KaK BOCCTAHOBUTENEH, a TakKe B CBETE MX
MOJIOKEHUSI B DJIEKTPOXUMHUYECKOM psANYy HaANpsHKeHUH MetaimioB. Koppo3usi meTamioB
croco6b! 60pbObI ¢ Hell. CrIaBbl, UX CBOIMCTBA U 3HAUCHUE.

O0masi xapakTepHCTHKAa MIEJOYHbIX MeTa/IoB. Metainsl B npupone. OOmue
crocobbl ux mnonydeHus. Ctpoenue atomoB. lllenounble MeTamnbl — MPOCTHIE BEIIECTBA.
Baxueiimme coenMHEHUS IIEIOYHBIX METAIOB — OKCHUbI, TUIPOKCUABI M CONH (XJIOPHIBI,
KapOoHaThl, Cyib(aThl, HUTPAThl), UX CBOWCTBA M MPUMEHEHHE B HAPOJAHOM XO3SHCTBE.
Kanuitneie ynoOpeHus.

OO0mas xapakrepucTHKa 3JieMeHTOB riaBHoi moarpynnsl |l rpynmbi. CtpoeHue
atomoB. [IlenoyHo3eMenbHBIE METaUIBl — IPOCTHIE BEIIECTBA. BakHeWIMe coequHeHus
[IEIOYHO3EMENbHBIX METaNIOB — OKCHJBI, THUAPOKCUABI U COJH (XJIOPUIBI, KapOOHATHI,
HUTPATHI, Cyab(aTsl, pocdaTsl), UX CBOWCTBA U MPUMEHEHHE B HAPOTHOM XO3SHCTBE.

Amomunuii. CrtpoeHue aroma, (QuU3MYECKME U XUMHYECKHECBOWCTBA IPOCTOTO
BemecTBa. COeMUMHEHUs] aTOMHUHUST — OKCHUJ M THUJIPOKCHJ, HMX aM(OTEpHBIA XapakTep.
Baxwneimue conu amomunus. [I[puMeHeHne aatoMUHUS U €r0 COEAUHEHUM.

Kene3zo. Ctpoenue aroma, pusnveckre U XUMUYECKHE CBOMCTBA IPOCTOTO BEIIECTBA.
I'enernueckue psabl Fe’* u Fe** Baxweilme comm Kenesa. 3HAuCHHE >Kele3a U ero
COEMHEHUH ISl TPUPOJIbI U HAPOJIHOTO X031 CTBA.

Jemoncrpanun. OOpa3ipl MIETOYHBIX M IIEIOYHO3EMEIbHBIX MeTaioB. OO0pasibl
CIJIaBOB. B3amMojelcTBUE HATpus, JIMTUS W KalblUHs C BOAOW. B3ammopelcTtBue Hatpus
MarHusi ¢ KUciopoaoM. Bzaumopeincteue MetaiuioB ¢ HemeTtauiamu. [lomydeHue ruipokcuaoB
xenesa (I1) u (I1I). KauecTBeHHBIE peakIInu Ha HOHBI Fe?" u Fe*

JlaGopaTopHble onbIThl. B3anmoneicTBUE pacTBOPOB KUCIOT MCOJEH C METaJJIaMHU.
OzHakomieHne ¢ pyaamu kene3a. OKpallMBaHUE IUIAMEHU COJSIMU ILEJIOYHBIX METAJUIOB.
B3aumoneiicteue kampius ¢ Bonou. [lomydyeHue rugpokcuaa KajdbLUs U HUCCIEIOBAHUE €ro
cBoicTB. [lonyueHne rugpokcuaa amOMUHHS U HCCIEIOBAaHUE €ro CBOMCTB. B3anmoneiicterue
xKenesza ¢ consiHor kucnoToi. [lomyuenue ruapoxcuaos xkenesza (II) u (II) u uccnenoBanue ux
CBOMCTB.

MMPAKTUKYM «CBOVMCTBA METAJIJIOB 1 UX COEIUHEHU»

IIpakTHyeckas padora. OcyniecTBICHUE [IENOYKH XUMUYECKUX MPEBPALICHUN.

IIpakTnyeckas padora. [lonydyeHue u cBoliCcTBa COETMHEHUI METAILIOB.

IIpakTuyeckasi padora. PemeHne sKkcriepuMEHTAIBHBIX 3a7a4 Ha paclo3HaBaHUE W
MOJTYYEHHUE COCTMHEHUI METAIIOB.
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Hemeranisbl

OO6miast XxapakTepuCTHKa HEMETa/uloB: TojiokeHue B [lepuoamveckoil cucrteme,
O0COOEHHOCTH CTPOEHUS aTOMOB, 3JIEKTPOOTpULIATENBHOCTh (D) Kak Mepa «HEMETaNIMYHOCTI,
psan 30. Kpucraminueckoe CTpOCHUE HEMETAIIIOB — MPOCTBIX BEUIECTB. AJUTOTPOIIHUS.
®dusnueckue CBOMCTBAa HeMeTauioB. OTHOCUTENBHOCTh MOHITHI «METAJLD — «HEMETaJL».

Bonopon. Bopa. Ilonoxenue Bomopoaa B IlepuogunueckoiicucreMe XUMHUYECKUX
anemenToB [[. M. MenneneeBa. CtpoeHue atomMa U MOJEKyJabl. PU3NYECKHE U XUMHUYECKHE
CBOMCTBA BOJOPOAA, €r0 MOJyYEHUE U IPUMEHEHHE.

Boga. Crpoenue mosekynsl. Bonmopoanass xumuueckas cBsi3b.PU3MUYECKUE CBOWMCTBA
BOJAbl. AHOMajMHM CBOWCTB BOAbl. ['mapodunbHbie W ruapooOHbIe BeuiecTBa. XUMHYECKUE
cBoiictBa Boxabl. KpyroBopor Boasl B mnpuponae. Bomoouucrka. Aspanus Boabl. bbiTOBBIE
¢bunbTpel. MuHepanabHbie BOABL. JucTHIIMpoBaHHas BOJia, €€ MOIy4eHHEe U IPUMEHEHHE.

O0mas xapakrepucTuka rajgoreHoB. CrtpoeHue aromoB. IIpocTble BeliecTBa Hu
OCHOBHbIE COEJMHEHHUS TajoreHoB, ux cBoiicTBa. Kparkue cBenenust o xjope, Opome, prope u
rone. [IpuMeHenue rajljoreHoB U UX COCIMHEHUM B HAPOJIHOM XO3SIICTBE.

Cepa. CrpoeHue aroma, ajJIOTPONHs, CBOWCTBA U NPUMEHEHUEPOMOHUYECKOH Cephl.
Oxkcuppl cepsl (IV) u (VI), ux nonyuenue, cBoiictBa u npuMeHeHue. CepHas KUCJIOTa U €€ COJH,
UX IPUMEHEHUE B HAPOJHOM XO03siicTBe. IIpon3BOACTBO CEPHOIl KUCTOTBHI.

A3zot. CTpoeHue aToMa U MOJIEKYJIbl, CBOMCTBA IIPOCTOr0 BellecTBa. AMMUAK, CTPOEHUE,
CBOMCTBA, MOJyueHHE W NpuMeHeHue.Colii aMMOHMS, UX CBOWCTBA M mNpuUMeHeHue. OKcuabl
aszora (IDu (IV). A3oTHas kuciorta, ee cBoicTBa U npuMeHeHue. Hurpatsl ”HUTpUTHI, TpoOIeMa
UX COAEPKAHMS B CEITbCKOXO03AiCTBEHHOM MPOAYKIIMU. A30THBIE YI0OpEHUSI.

®ochop. Crpoenue aroma, alIOTPONHs, CBOicTBa Oenmoroum KpacHoro ¢ocdopa, ux
npuMmenenue. OcHoBHble coemuHeHus: okcupa ¢ochopa (V) u oprodochopnas kuciora,
docdarer. DochopHbIe YIOOPEHUS.

Yraepoa. CrpoeHue aroma, ajuIOTPONHs, CBOMCTBA MOAM(UKALUNA, MPUMEHEHHE.
Oxkcuasl yriepoaa (I1) u (IV), ux coiictBa u npumeHenue. KapOoHaTsl: KaabluT, coja, MOTAII,
MX 3HAYEHUE B MIPUPOJE U )KU3HU YEJIOBEKA.

Kpemunii. CrpoeHue aToMa, KpUCTAUIMYECKUN KPEMHUI, €rOCBOMCTBA U MPUMEHEHHE.
Oxkcun kpemuus (IV), ero mpupoansie pazHOBUAHOCTH. CuiIMKaThl. 3Hau€HUE COEIMHEHUN
KPEMHHS B )KMBOM M HE)KUBOU npupojie. IIoHsTHE 0 CHIMKATHON MTPOMBIIIIIEHHOCTH.

Jemoncrpanuu. OOpa3ibl TajloreHoB — TNPOCTHIX BeIIECTB. B3aumoneicTue
TaJIOTEHOB C HaTpHUeM, allOMUHHEM. BriTecHeHHe xjopom Opoma wiM Hojaa U3 pacTBOPOB UX
cosneil. BzaumopencTeue cepbl C MeETallaMHd, BOJAOPOAOM M KHUCIOpoAoM. Biaumopencrsue
KOHIICHTPUPOBAHHOW CEpPHOM KHUCIOTHI ¢ Menbto. OOyrauBaHHe KOHIIEHTPUPOBAHHOW CEpHOM
KHCIIOTOM OpraHMyecKkux coequHeHwil. Pa30aBneHue cepHOM KucnoThl. B3aumonelicTBue
KOHIEHTPHUPOBAHHOMN a30THOM KUCIOTHI ¢ Meabto. [lornomienue yrieM pacTBOPEHHBIX BEIIECTB
win ra3oB. BoccraHoBieHne Meau u3 ee okcuaa yriaem. OOpasubl NPUPOIHBIX COEAMHEHHH
xJopa, cepsl, pocdopa, yrieponaa, kpemMHuss. OOpa3ipl BaKHEHIINX ISl HAPOJHOTO XO3siicTBa
cyib(aToB, HUTPATOB, KapOOHATOB, (hocPaToB. OOpa3sLbl CTEKIA, KEPAMUKH, LIEMEHTA.

JlabopaTopublie omnbiThl. [lomyueHue, coOupaHue u paclo3HaBaHUE BOJOPOJA.
HccnenoBanne MOBEPXHOCTHOTO HATSKEHMsSI BOJbl. PacTBOpeHHME IepMaHraHaTa Kaiusl WIH
MEIHOTO Kynopoca B Boje. [ maparamus o6e3BoxkeHHoro cynbdara meau (11). Msrorosnenue
TUIICOBOrO oOTnevyarka. O3HaKOMJICHME C KOJUIEKIMEH OBITOBBIX(MIBTPOB U HU3y4YCHHE
MHCTPYKLUHU JOMalIHero ObIToBOro (uiabTpa. O3HAKOMIIEHHE C COCTaBOM MHUHEPAIbHOU BOJIBI.
KadecTBenHass peakuus Ha rajmoreHMJI-MOHbL [lonyueHue, coOupaHHe U paclo3HaBaHHUE
kucioposa. ['openue cepsl Ha Bo3ayxe u kuciopoje. CBoiicTBa pa30aBICHHON CEPHON KHUCIIOTHI.
W3ydenue cBolicTB ammuaka. Pacmo3naBanue coneit amMoHus. CBolicTBa pa30aBiIeHHOMN
A30THOM KHUCJIOTHL. B3anMOnencTBHE KOHUEHTPUPOBAHHOW a30THOM KHCJIOTBI C MEJIBIO.
Pacno3naBanue QocdatoB. T'openue yrng B kuciopozge. Ilomydenue, cobupanue Wu
pacno3HaBaHWE YIVIEKUCIIOro rasa. IlosyyeHue yroibHOW KHCIIOTBI M U3Y4YEHUE €€ CBOMWCTB.
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[Tepexon kapOonata B ruiapokapOoHar. Pasnokenue runpokapbonara Harpus. I[lomydenue
KPEMHEBOW KHCIIOTHI M U3YYEHUE €€ CBOICTB.

IMPAKTUKYM «CBOMCTBA COEJJUHEHU HEMETAJLJIOB»

IIpakTuyeckas padora. PemieHue skcnepuMeHTaIbHBIX 3anad no teme «lloarpymnmna
raJjoreHOBY.

IIpakTuyeckas padora. PemieHue skcnepuMeHTaIbHBIX 3anad no teme «lloarpymnmna
KHCIIOpOJIay.

IIpakTuyeckas padora. Pemenue skcnepuMeHTaIbHBIX 3anad no teme «lloarpymnmna
azoTay.

IIpakTuyeckas padora. PemieHue skcnepuMeHTaIbHBIX 3amad no teme «lloarpymnmna
yraepoaay.

IIpakTuyeckasi padora. [lonyuenue, coOupanue U pacro3HaBaHUE ra30B.

KPATKHUE CBEJEHUS Ob OPTAHUYECKUX COEAUHEHUAX
Yraesonopoasl. Heopranmyeckue 1 opraHM4eckue BelleCTBa. YTJIEBOAOPOAbl. MeTaH, 3TaH,
MpoMaH Kak TMpeAesibHbIE YIJIEBOJAOPOJbl. OTWIEH U aleTWIEH KakK HeNpeaeibHbIe
(HeHachIlLleHHBIE) yraeBoaopoAbl. ['openue yrieBomoponoB. KadecTBeHHblE peakIMM Ha
HeTpeAesIbHbIC COeIMHEHUS. Peakiius neruapupoBaHusl.

Kuciopoacogep:xkamme oOpraHMyecKue COeAWHEHHMsl. OTWJIOBBIM  CIHUPT, €ro
NOJydeHHEe, TpPUMEHEHHE W (DU3HOJIOTUYECKOe AeWcTBHE. TpexaTOMHBIA CHUPT TIUICPUH.
KauecTtBenHass peakuuss Ha MHOrOaTOMHBIE CIUPTHI. YKCYCHas, CT€ApUHOBAas U OJICMHOBAasA
KHCIIOTHI — MPEACTABUTENH KiIacca KapOOHOBBIX KUCIOT. JKupsl. MbLna.

A3oTcoaep:xaliue OpraHuvYecKkHe coeJMHeHUuss. AMuUHOrpynna. AMHUHOKHUCIOTHI.
AMUHOYKCYCHasi KucioTa. benku (mporewHbl), WX (YHKIUH B JKUBBIX OpraHU3Max.
KauecTBeHHbIE peakiiy Ha OEIKHU.

JeMoHcTpanuu. Mojenu MoJIeKyl METaHa, dTaHa, MpOINaHa, ATHJIEHA U aleTHJICHA.
BzaumopeiictBue sTuieHa ¢ OpoMHONM BOJOW W pacTBOPOM IMepMmaHraHata kamus. OOmue
XMMUYECKHE CBOMCTBA KHUCIOT Ha NpUMEpPE YKCYCHOM KuciIoThl. KadecTBeHHass peakiuus Ha
MHOT'OaTOMHBIE CIIUPTHI.

JlaGopaTopHble onbIThbl. KauecTBEeHHBIE peakIuy Ha OCIIKH.

OBOBUIEHUE 3HAHUI MO XUMHUM 3A KYPC OCHOBHOM HIKOJIBI.
MHOAT'OTOBKA K OI'D

[lepnonnueckuit 3akoH u Ilepuogmueckas cucrema xumudeckuxiemeHros JI. .
MenneneeBa. ®Pu3nueckuid CMBICT TOPSAKOBOIO HOMEpPA DIIEMEHTa, HOMEPOB IIEpHOAA U
rpynnsl. 3aKOHOMEPHOCTH HM3MEHEHMsI CBOMCTB AJIEMEHTOB M MX COEAMHEHUH B NEpHoAax U
rpynmnax B CBETE NPEACTABICHUI O CTPOSHUM aTOMOB 3JI€MEHTOB. 3HaueHue [lepuonmdeckoro
3aKOHA.

Bunbel XuMHU4eCcKHMX CBSA3€H M THIBI KPUCTAIUIMUECKUX PEHIETOK. B3auMocBA3b CTpoeHUs
Y CBOMCTB BEILIECTB.

Knaccuukanus XMMHUYECKUX peakUuil MO pa3lnyHbIM INpHU3HAKaM (YUCIO U COCTaB
pearupyromux 1 o0pa3yroIuXcsl BEIECTB; HAIMUME TPaHUIIBI pa3aena ¢a3; TerioBoi 3G dexT;
W3MEHEHUE CTEIEHEH OKMCIEHUS aTOMOB; WCIOJb30BAHME KaTalu3aTopa; HaIpaBICHUE
nporekanus peakuuu). CKOpPOCTh XUMHUYECKMX peakuuid U (akTopbl, BIMAIONIME Ha HEE.
OOpaTuMOCTh XMMUYECKHUX PEaKIMi U CIIOCOOBI CMELIEHUS XMMUYECKOT'0 PaBHOBECHSI.

[IpocTeie U cnoxkHble BelecTBa. MeTaisl U1 HeMeTalibl. ['eHeTndyeckue psaasl MeTasa,
HeMeTalyla M mepexofgHoro wmeramwia. OKCUObl M TUAPOKCHIBI (OCHOBAaHUS, KHUCIIOTHI,
amdoTepHbIe THAPOKCHIBI), COH. MX cocTas, kiaccudukamms v o0Ire XUMHUIECKIE CBOMCTBA B
CBETE TEOPUHU IEKTPOIIUTUIECKON TUCCOLUALINH.
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TEMATHYECKOE II'TAHUHPOBAHHE
8 kiacc (24 B Henmeno, Bcero 70 4, u3 HUX 24. — pe3epBHOE BpeMsi)

Howmep Tema ypoxka OCHOBHOE coZiep)KaHHe OCHOBHBIE BUJIBI JIEITEITLHOCTH
ypoKa oOyuaronmxcs (Ha ypore YY)
BBenenue (44)
1 IIpenmer xumun. | Ilpenmer xummu. Mertoasl nosHaHus B | OOvAcHAmb, 4TO TaKOE aTOM, MOJEKYIa,
Bemectsa XUMHUU: Ha0IoieHue, 9KCTIEPUMEHT, | XMUMHYECKHH 3JIEMEHT, BEIECTBO, IPOCTOE
MozenupoBaHue. VICTOYHMKM XMMHYECKOH | BEILIECTBO, CJIOKHOE BEIIECTBO, CBOMCTBA
nHQOpMaIMy, ee IOJNyYeHHe, aHalu3 U | BEIIEeCTB.
MPE/ICTAaBICHUE eTO Pe3yIIbTAaTOB. Onucvieams u  cpasnusams  TPEAMETHI
[ToHsITHE 0 XUMHUYECKOM 2JIEMEHTE U ()OpMax | M3y4eHHsS eCTCCTBEHHOHAYYHBIX JHCIH-
€ro CyIIeCTBOBAHWS: CBOOOAHBIX aToOMax, | IUIMH, B TOM qHcIe XHUMHN.
MPOCTBIX u CIIOXKHBIX BemecTBax. | Knaccuguyupoeams BelecTBa MO COCTaBY
JemoncTpanuu. Moaenu (IapocTepskHeBble | (IPOCTBIC M CIOXKHBIC). Xapaxkmepuzosams
u Ctroapta—Dbpurie6a) pa3nu4HbIX IPOCTHIX | OCHOBHBIC METObI H3y4YCHHUS
u CIIOMHBIX BEIIECTB. Komnexuust | eCTeCTBEHHBIX IUCHUIUIMH.  Paznuuame
CTEKJISTHHOU XUMHUYECKOH MIOCYZBL. | TeJla W BEIecTBA, XUMHUUSCKHH 3JEMEHT U
Komnnexknust MaTepuagoB M W3JIeIMH W3 HHUX | IpocToe BemecTBo. Onucvigams (HOPMBI
Ha OCHOBe amoMuHUS. JlaGopaTopHble | CyIIECTBOBAHMS XHMHYECKOTO JJIEMEHTA,
onbIThbl. 1. CpaBHEHHE CBOWCTB TBEPIBIX | CBOMCTBA BELIECTB.
KPUCTAIINYECKUX BEIIECTB  PACTBOPOB Bvinonnams HabmiomeHHus 3a CBOWCTBAMHU
BEILECTB U SBICHHUH, MPOUCXOMAIINX
2 IIpeBpamenus Obvacuamy, YTO TaKoe XUMHYECKUE
BEII[ECTB. Pomp | OTnMume  XMMHYECKMX ~ peakuuid  OT | sIBJICHHS, ¢usmyeckue SIBJICHHSI.
XUMHN B KHU3HU | ¢u3mdeckux sBiaeHud. Pomb xummm B | OOwsachamo CYIIHOCTD  XMMHYECKHX
YeJIoBeKa. Kparkue | >xu3HM yenmoBeka. XeMopuius u xeMopoOusi. | SBICHUST C TOYKA 3PEHHS aTOMHO-

BO3HHMKHOBCHMUS

CBCICHUA u3 HUCTOpUHU Posnb oTedecTBEeHHBIX YYE€HBIX B CTAHOBJICHHUU

XUMHYECKOH HayKH — paboTEI

u  paseutus  xumud. | M. B. Jlomonocoa, A. M. Bytieposa,

MOJICKYJISIPHOTO Y4eHUs H X
MIPUHIAITHATFHOE OTIMYHE OT (PU3NIECKUX
SIBIICHHIA.

OCHOBOTIOJIOKHUKH J. . Menneneesa. Xapaxmepuzoeams  TONOXHUTEIBHYIO U
OTEUYECTBEHHOM JdemoncTpauuu. B3aumopeiicTBue | oTpULATENBbHYIO pPOJb XUMHUHM B JKU3HU
XUMUH MpaMopa ¢ KUCIOTOM M IIOMyTHEHHME | 4eloBeka, Bkiaax M. B. JlIomoHOCOBa,
U3BECTKOBO BOIBI. A. M. Bbyrneposa, [I. . Menneneea B
JladopaTopHble onbIThl. 2. CpaBHEHHE | OTEUECTBEHHYI0O ¥ MHPOBYIO  XHMHIO.
CKOpPOCTH HUCHapeHus Boxbl, oaekoiloHa U | Cocmaenams  CIOXKHBIA IUIAH  TEKCTa.
STHJIOBOTO  CHHPTa C  (QUIBTPOBANBHON | Haxooums HMCTOYHUKU XUMHUYECKOH
Oymaru WHPOPMAIIH U HOJIyYamb HEOOXOIMMBIC
CBEIEHHS M3 HIX
3 XuMpueckasi CHMBOJIMKA. 3HAKH XUMHYECKHX
3JIEMEHTOB u MPOUCXOXKICHUE ux | ObwscHsmb, 9TO TaKOE XMMHYECKHIl 3HAK
3HaKH Ha3BaHMH. [epuommueckast cucteMa | (CHMBOI), K03 GUIUEHT, HHJIEKC.
(cUMBOJIBI) xumpueckux snementos JI. Y. MenneneeBa, | Onucvigamo TaONINYHYTO bopmy
XUMHYECKUX ee CTpyKTypa: Maible W Oojpline nepuonsl, | [lepromuueckoli  CHCTEMBI  XHMHYECKHX
3JIEMEHTOB. Tabmuna | rpynmmer w1 moarpynmsl.  [lepuonmdeckast | snemenTtos . Y. MenneneeBa, mojoxeHUe
J. . Menneneesa cUCTeMa KakK CHpaBoyHoe TmocoOme uig | smemeHTa B Tabmuue . M. Menneneesa.
MONyYeHUss  CBEACHHH O  XUMHYECKHX | Mcnonv306ams 3HAKOBOE MOJECIHPOBAHIE
HIIEMEHTax

4 Xumnueckne — ¢opmynel.  WHaekcel  u | Obwscusams, YTO Takoe XHMHUYECKas
XuMIecKe K03 GUIIHEHTEL. OTtHocuTenbHBIE | (GopMmyna, OTHOCHTENbHAs aToMHast
P — aTOMHas 1% MONEKYIIAPHAA ~ MACCHL. | Macca, —OTHOCHTENbHAA — MOJNEKyIApHas
OTHOCHTENBHEIC IlpoBemeHne pacueToB MAaccoBOl  JONM | Macca,  MaccoBas OIS JJIEMEHTa.
ATOMHAs 11 ngI/mecxorq()) JNeMeHTa B BemecTBe Ha | Haxooums OTHOCHTENBHYIO

OCHOBE €r0 (hOPMYIIBI MOJIEKYTAPH MacCy BeIlecTBa IO
MOIICKy AP HAA o Q)OpM}?JIIe 111 yl:I(E)lCCOByIOy/IOJHOH;IIEMeHTa B
Mmacchbl. MaccoBas nons oM.
3JIEMEHTA B COCIMHEHUH
Xapaxmepu306ams XUMHUUECKOE BEILECTBO
1o ero hopmyie
Tema 1. ATOMBI XUMHYECKHX 3J1eMeHTOB (9 )

5 OcCHOBHEBIE ATOMBI KaK ¢dopma cymectBoBaHus | OOvsAcHAmb, 9TO TaKOe MPOTOH, HEHTPOH,
CBEJICHUS 0 | XUMHYECKHX JJIEMEHTOB. OCHOBHBIE | HNIEKTPOH, XUMHYIECKUH JJIEMEHT,
CTPOCHUH CBEJICHUS O CTPOCHHM aTOMOB. JlOKa3aTelbCTBa | MAacCOBOE YMCIIO, H30TOM.
aTOMOB. CocTaB | CIOXHOCTH CTPOCHUS aToMOB. | Onuceviéams ~ CTpOEHHE  sAApa  aToMa
ATOMHBIX saep: | Omeitel  Pesepdopna. Ilnanerapnas Mozens | ucnons3ys — [lepuogudeckyro  cHCTEMY
IIPOTOHBI, CTPOEHHMs aToMa. XUMUYECKUX DJIEMEHTOB . H.
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HEUTPOHBI. CocraB ATOMHBIX saep: npoToHsl, | MeHnzaeneesa.
W3otonsl HEUTPOHBI. OTHOCHUTENIbHAS atomHuast | [lonyuame uHGOPMALMIO 10 XUMHH H3
Macca. B3auMOCBA3p  MOHATHH  «IIPOTOH», | PA3IMYHBIX HCTOYHHKOB, AHAIUIUPOBATND
«HEUTpOHY, «OTHOCUTENbHAS aToOMHas | ee
Maccay.
M3meneHnne  4Wcina  OPOTOHOB B spe
aToMa — 0Opa3oBaHHWE HOBBIX XHMHYECKUX
3JIEMEHTOB.
U3meHenne  ymcia  HEWTPOHOB B sjpe
aToMa — obpaszoBaHue H30TOIIOB.
CoBpeMeHHOe ompereneHre MTOHATHUS
«XUMUYECKUH 3JIEMEHT». M3oronst Kak
Pa3HOBHUAHOCTH AaTOMOB OJIHOTO XHMHYECKOTO
JJIEMEHTa.
JdemMoucTpauuu. Mopenu aTOMOB
XUMAYIECKUX JJIEMEHTOB.
JlaGopaTopHble onbIThl. 3. MojenupoBaHue
MPUHIIMIIA JeHCTBUS CKaHHUPYIOIIETO
MHKpPOCKOIIa
Crtpoenue DIEKTPOHBIL. CrtpoeHue 3IEKTPOHHBIX | O6bACHAMb, YTO TAKOE IEKTPOHHBIN CIOH
JJIEKTPOHHBIX YpOBHEH  aTOMOB  XHMHUYECKHX  OJIEMEHTOB | WIIM SHEPTeTHYECKHH YPOBEHb.
ypOoBHel aToMOB | MasblXx nepuonoB. Ilomstue o 3aBepumieH- | Cocmagniams ~ CXeMbl — paclpeleNICHUs
XUMHYECKUX HOM 3JIEKTPOHHOM ypOBHE JIEKTPOHOB 110  3JIEKTPOHHBIM  CIIOSIM
anementoB Ne 1-20 B 3JIGKTPOHHOI 000JI0UKe
B Tabmume JI. W.
MenpeneeBa
M3menenune Ilepronuueckas cucremMa XUMHUYECKUX | Paziuuamo TIOHATHUS «3IIEMEHTBI-
cBOifcTB XuMu4eckux | anmementoB J[. M. MenneneeBa M CTpOGHHE | METaUIbI», «3IIEMEHTHI-HEMETAILIBD).
3JIEMEHTOB aTOMOB:  (U3MYECKHH CMBICH  TOPSAKOBOrO | O6wscHAmbs 3aKOHOMEPHOCTH W3MEHEHHS
0 TPYIIIaM U HOMEpa »DJIEeMEHTa, HOMepa TpYIINbl, HOMEpa | CBOMCTB  XHMHYECKHX  JJIEMEHTOB B
nepuoaam nepuoja. nmepuomax W rpymmax (A rpymnmax)
Hdemoncrpauun.  Ilepuonnueckas  cucrema | Ilepuonndeckoil CUCTEMBI C TOUKU 3PEHUS
xumuyeckux anemeHtoB JI. . MenneneeBa | Teopuu CTpOEHUS aToMa.
pa3nu4HEIX hopMm Cpasnusams  CTpOCHHE W  CBOWCTBa
aTOMOB XUMHAYECKUAX 3JIEMEHTOB,
HaXOIIIUXCS B OJHOM TMEpHOAC WIH
onHot A rpymme  [lepuoauueckoit
CHCTEMBI.
Cocmasnsamo XapaKTePUCTUKH
XUMHUYECKUX 9JIEMEHTOB o ux
nosioxxkenuto B Ilepuoanyeckoit cucreme
XUMUYECKUX 3JIEMEHTOB I. n.
MenpeneeBa
Honnas Ob6vsacusmy, 4YTO Takoe WOHHAs CBS3b,
XUMHYECKast WOHBI.
CBSI3b V3menenue qucna 3JIEKTPOHOB Ha | Xapaxmepu3zosamos MEXaHU3M
BHEIIHEM  3JIEKTPOHHOM ypOBHE aToma | 0Opa3oBaHMsI HOHHOM CBSI3H.
XIUMHYECKOTO  dJieMeHTa —  oOpasoBanue | Cocmagiamos CXEMBI o0Opa3oBaHHs
MOJIOKUTENBHBIX u OTPHLATEIBHBIX | HOHHOW CBS3H.
noHoB.  VoHel, oOpa3oBaHHBIE  aTOMamu | /cnoiv306amb 3HAKOBOE MOJCIUPOBAHUE.
METaJIOB u HEMETAIUIOB. [puaunsl | Onpedenams THI XUMHYECKOW CBS3H II0
W3MEHEHUs MEeTAUIMYEeCKHX M HeMeTaJUIMYecKuX | (opMylie BeuiecTBa. [Ipusoounms NpuMepsI
CBOIicTB B mepuogax M rpymmax. OOpazoBaHue | BEIIECTB c HNOHHOM
OuHapHBIX coenvHeHWH. [loHsTHE 00 HWOHHOW | CBS3BIO.
cBs13u. CxeMbl 00pa30oBaHMsl HOHHOH CBSI3H Yemanasnusams nmpuUMHHO-CIIEICTBEHHbIE
CBSI3M MEXKIy COCTaBOM BeEIIeCTBA U
BHIOM XHMHYECKOU CBSI3H
KoBanenrnas BzaumopeiictBre aTOMOB 37eMeHTOB- | OObsicHAmb, YTO TaKO€ KOBallEHTHAs
HETIOJIIpHAS HEMETAJUIOB MEXIy co0oii — oOpa3oBaHHE | HETOJISIpHAS CBA3b.
XUMHUYECKast JIBYXaTOMHBIX ~MOJIEKYJ mpocTeiX BemiectB. | Cocmagnsimo CXEMBI o0pa3oBaHus
CBSI3b KoBasnenTHas HETOJIApHAs XUMHYECKas | KOBAJCHTHOW HENOJAPHON XMMHUECKOH
CBA3b. aﬂeKTpOHHbIe H CprKTyprIe CBsI3U.
(dhopMyIbl Hcnonv3o6ams 3HaKOBOE MOJICTUPOBAHUE.

Onpedenams T XUMHYECKOH CBSI3H IO
(opmyIte BemiecTsa.

IIpusooums TIpUMEpHI BEIIECTB C MOHHOM
CBSI3BIO.

Yemanaenueams MpUUNHHO-CIEACTBEHHBIE
CBSI3M _ MEXIY COCTaBOM BEIECTBA M
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BHJIOM XUMHYECKOU CBSI3U

10 DIEeKTPOOTPULIATEIbH Obvacuamb, 4YTO TaKOE€ KOBAJICHTHAs
OCTb. HoJsIpHas CBA3b, BaJICHTHOCTb,
Kosanenrnas NIEKTPOOTPUIATENHEHOCTE.

HOJsIpHAst Cocmaensime CXEMBI o0pa3oBaHus
XUMAYECKast KOBaJICHTHOM  TOJSIPHOM  XMMHUYECKOH
CBSI3b CBSI3H.
Hcnonv3osams 3HAKOBOE MOJICITUPOBAHUE.
Xapaxmepuzoeamuv MeXaHH3M
o0pa3oBaHUs  TOJSAPHOW  KOBAJCHTHOM
cBs3u. Onpederamv THN XUMHUYECKOH
CBSI3H o
Bzaumoneticteue aTOMOB HEMeTauIoB | (hopMyJIe BellecTBa.
MexIy coboifi — oOpasoBanme OuWHapHBIX | [Ipugodums  TPUMEPHl  BEHIECTB  C
COCIMHEHHUH, BaJEHTHOCTS. KOBAJIEHTHOH TIOJIIPHON CBSI3BIO.
Cocmagasime cxeMbl 00pa30BaHMSI KOBAJIEHTHOH | Ycmanasenueams MPUUMHHO-CIIEACTBEHHBIS
MOJISIPHON XHUMUYECKOU CBSI3U. | CBA3M MEXIY COCTaBOM BeLIeCTBa W
HUcnonvszosams 3HAKOBOE MOJICIIUPOBAHUE. BUJOM XMMUYECKOU CBSI3H.
Xapaxmepuzosamv ~ MexaHusM  obpasoBanus | Cocmagiamo bopmys OMHApPHBIX
MOJSIPHON KOBAJIEHTHOW CBs3M. HaxoaeHue | cOeAMHEHWII MO BAJCHTHOCTH, HAXOOUMb
BAJICHTHOCTH o ¢dopmye OMHAPHOTO | BAJIEHTHOCTH JJIEMEHTOB 10 (opMmye
COCTUHEHHSI. OMHAPHOTO COCANHEHMSI.
JlaGopaTopubie onbiThl. 4. U3srorosienue | Mcnonvzosamo MaTepuanbHOE
MOZENeH MOJIEKYJI OMHAPHBIX COCTHHEHUH MOJICIINPOBaHHE

11 Merannnueckast Bsaunmoneiictue aTOMOB MeTaiioB | O0vAcHAmMb, UTO TaKOoe METaIHYecKas
XUMHYECKas MEXIy co00ii — o00pa3oBaHHE METAUTMYECKUX | CBS3b.

CBSI3b kpuctayuoB. [lorarue o Mmeramnmueckoit cs3u. | Cocmagiamo CXEMBI oOpazoBaHus
JlabopaTopHble omnbITbl. 5. M3roromieHue | MeTaTUIMYECKOH XUMHUYECKON CBSI3U.
MOJIeNHy, WLTIOCTPUPYIOLIEeH cBoiictBa | Mcnonv3o6ams 3HAKOBOE MOJEIHPOBAHHE.
MeTaNINYeCKOH CBA3U Xapaxmepuzoeambo MeXaHHU3M

00pa30BaHUs METAJUTHYECKON CBSI3H.
Onpedensims THII XUMHUYECKOH CBS3H IO
(hopMyiie BelecTBa.

Ilpueooums  TpUMEpbl  BEIIECTB  C
METAJJIMUECKON CBsI3bl0. Ycmanasnusams
MIPUYHHHO-CIIEICTBEHHBIE CBA3H  MEXIY
COCTaBOM BEIL[ECTBA u
BHIIOM XUMHYECKOU CBSI3H.
Hcnonvzosams MaTepHanbHOe
MOJIeINPOBaHHE.

Ilpedcmasname WHPOPMAIIHIO o
XAUMHYECKOU CBS3M B BHJE TAOJMHI, CXEM,
OTIOPHOTO KOHCIIEKTa, B TOM 4YHCJIE C
npumenenueM cpeacts KT

12 O0o0uIeHNe ¥ CHCTeMAaTH3alks 3HaAHUH 110 TeMe «ATOMbI XUMHYECKHUX YIEMEHTOBY

13 KoHTponbpHas paboTta no TeMe «ATOMBI XHMHYECKUX JIEMEHTOBY

Tema 2. [IpocTele BemecTBa (6 1)

14 IIpocteie [Monoxenne w™eramoB B Ilepuoamdeckoir | OOvsacHAmb,  YTO  TaKOE€  METaJUIBI,
BEIIECTBA- cucTeme XUMHAYECKUAX JJIEMEHTOB | IUIACTHYHOCTB, TEIUIOTIPOBOTHOCTb,
MeTaJLIbl J. W. MengeneeBa. Baxuelnire npocTbie | DIEKTPONPOBOJHOCTD.

BEI[ECTBA-METAJIbI: Keneso, amoMUHKH, | Onucvligams — TIOJNOXXEHHE  DJIEMEHTOB-

KaJIBIIHH, MarHuu, HaTpHid, kanmuil. | merayuioB B [lepuoauueckoit  cucreme

OOue  (u3MUYECKHE  CBOWCTBA  METAUIOB. | XHUMHUYECKHX 3JIEMEHTOB . .

JeMoHcTpauuu. O06pasipl MeTaIoB. | MeHeneesa.

JlabopaTopusle onbIThbl. 6. O3HakomieHue c¢ | Kraccuguyuposams TPOCTHIC BeIIECTBA

KOJUTEKIIHEH METAIJIOB Ha METaJUTBI u HEMEeTaJlTbL.
Xapaxmepuzoeamv obmme  (PU3NUECKHE

CBOMCTBA METAJLJIOB.
YVemanasnueams NpUYMHHO-CIIEICTBEHHBIS

CBSI3U MEXAY CTPOGHHEM aroMa U
XUMHUYECKON CBSA3BIO B MPOCTHIX
BEIllECTBAaX-MeTaljax.

CaMocTOosITENEHO ~ u3yuams  CBOMCTBa
METAUIOB NIPH  COOJIOJICHUHM  IPaBHII
TEeXHHKH  0€30IacHOCTH, O(hOpMIICHHE
oTYeTa, BKJTIOYAIOIIETO OIHCaHNe
HaOJIIOJICHNUSI, €r0 PEe3yJIbTaToB, BBHIBOJOB.
Honyuame  XuMu4ecKylo  MHGOPMAIHUIO
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13 pa3JINYHBIX HCTOYHHUKOB

15 [Tpoctsie ObvscHsam», UYTO TaKOE  HEMETaJlIbl,
BEII[ECTBA- aJUIOTPOTIHS, aJIOTPOIIHBIE
HEMeTaJlTbI, BUION3MEHCHUS, M MOIU(DUKAIIN.

HX  CpaBHEHHE C Onucvigams ~ TIONOXKEHHE  HIIEMEHTOB-
MeTaJTaMH. Ilonoxxenne HemerawioB B Ilepmoamdeckoif | HemeraiuioB B Ilepmomgudeckoil cucreme
Amotponus CHCTEME. Baxneiimue MPOCTBIE | XUMHUYECKUX 3JIEMEHTOB . .
BeIl[ECTBAa-HEMETAILIHI, obOpa3oBaHHbIE | MeHeneena.
aToMaMH  KHCIOpOJa,  BOAOpoda,  asoTa, | Onpedenamo MIPUHAATIEKHOCTD
cepel, dochopa,  yrmepoma.  Monekynsl | HEOPraHWYECKUX BEUIECTB K OJHOMY W3
BOJOPOJa, KHCIOPOJA, a30Ta, TaJOTeHOB. | M3YYEHHBIX  KJIACCOB:  METallbl U
OtHOCHTENbHAS MOJIEKYJIIpHAs Macca. | HeMeTaJUIbl.
Crnoco6HOCTB aTOMOB XUMHYECKUX | /[oxa3zvléams OTHOCHTENBEHOCTH JIEJICHUS
JJIEMEHTOB K  OOpa30BaHUIO  HECKONBKUX | NMPOCTBIX  BENIECTB HAa  MeTalbl ¢
HPOCTHIX BEIIECTB — IIOTpONHs. | HEMeTaJUIbL.
AIIOTpONHBIE Mo UKAIIN Kuciopona, | Yemanagiusams NpUINHHO-CIIEICTBEHHEIE
(docdopa, onosa. CBSI3M MEXIy CTPOGHHEM aroMa H
Meranndyeckue u HEMETaNINYeCKHe | XMMHUYECKOH CBA3bI0 B MPOCTHIX Belle-
cBoifcTBa MPOCTHIX BemiecTB. OTHOCHTENBHOCTh | CTBaX-HEMeETallax.
storo noHATHA. Jlemoncrpauum. [lomydenue | Obwacuams MHOToOOpasHe MpPOCTHIX Be-
030Ha. OOpa3Ipl 6eIOro U Ceporo 0JI0Ba, OENOro | IECTB TaKMM (AKTOPOM, KaK aJUIOTPOIIHSL.
U KpacHoro ¢ocdopa. CaMOCTOSTEIBHO ~ u3yyams  CBOMcCTBa
JlabopaTopHble onbIThL. 7. O3HAKOMIICHHE C | HEMETAJUIOB IIPH COOJIOJCHUM MPaBHII
KOJUIEKIIMEeH HEMETaJJIOB TEXHUKH 0€30I1aCHOCTH.
Odopmnsamo OTYer, BKJTIOYAIOIIUI
omucaHne  HAOMIOAEHWH, Pe3ylIbTATOB,
BBIBOJIOB.
Bvinonnams cpaBHEHUS 110 aHAIOTHI

16 Konuuectso [ocrosinHass ABoraapo. KomuvectBo BeriecTBa. | OOwsicHsimb, 4YTO  TaKO€  KOJHUYCCTBO

BEI[ECTBA Mous. MomsipHas Macca. KpaTHble eOMHMIBI | BEIIECTBA, MOJb, IIOCTOSHHAs ABOTraupo,
U3MepeHHs] KOJIUYeCTBa BEIIeCTBA — MHJUIMMONb | MOJISIpHAs Macca.
U KWJIOMOIb, MUJUIUMOJISIPHAS] U KUJIOMOJSIpHas | Pewams  3agadd ¢ HCIOJIb30BAaHUEM
MAccChl BEIECTBA. TIOHSTHUH «KOJIMIECTBO BEIL[ECTBAY,
Pacuersr c HCTIONIb30BaHUEM MOHATHH | «MOJIsIpHAs Maccay, «TOCTOSTHHAS
KOIIMYECTBO BEIIECTBAa», «MOJApHAs Macca», | ABOTagpo»
«mocTosiHHass ~ ABorazpo».  JleMoHcTpanmm.
Hekotopsle  MeTalulll M HEMETaulbl ¢
KOJIMYECTBOM BellecTsa 1 MoJb
17 MonspHslit 00beM Ta3000pa3HBIX BELIECTB.
Kparnsre €AVHAIIBI HN3MEpEHUs —
MUJUTAMOJISIPHBI ¥ KHJIOMOJUIPHBI  00beMBI | OOwsicHAmb, 9TO TaKOE MOJIIPHBI 00BeM
MomnsipHsIit Ta3000pa3HBIX BEIIECTB. ra30B, HOpMAIbHBIE YCIOBHSL.
o0beM Pacuers! c UCIIOIb30BaHHEM NOHATUH | Pewams 3ajaudl  C  HMCHOJB30BaHHEM
raz000pa3HbIX «KOJIMYECTBO BEILIECTBAY, «MOJIIpHAs | MOHSTHH «KOJIMYECTBO BEILIECTBAY,
BEII[ECTB Maccay, «MOJIIPHBIN o0BeM ra3oB», | «MOJpHas Macca», «MOJLSIPHBIH 00BeM
«IOCTOSTHHAS ABOrazipo». | ra3oBy, «IIOCTOSIHHass ABOTapo»
JdemMoHcTpauuu. MonsipHbIit 00beM
ra3000pa3HBIX BEIIECTB

18 Pemenne 3a1a4 | Pacuersl c HCIIOJIb30BaHUEM NOHATUH | Xapakmepuzosambv KOJIMYECTBEHHYIO
C  HCIIONB30BAHUEM | KOJMYECTBO BEII[ECTBAY, «MOJSIpHAsl | CTOPOHY  XHUMHYECKHX  OOBEKTOB W
MOHATUH maccay, «MOJIIPHBIN 00beM ra3oB», | MPOLECCOB.

«KOJIMYECTBO «4ucio ABoragpoy» Pewams  3amaum ¢ HCIOJIb30BaHUEM
BEI[ECTBAY, TIOHSTHUI «KOJIMYECTBO BEILIECTBAY,
«OCTOSTHHAS «MOJIIpHasl Maccay, «MOJIPHBIH 00BeM
ABoraznpoy, Ta30B», «IOCTOSHHASI ABOTaAPO»
«MOJApHAs
Maccay,
«MOJISIpHBIN
00BEM razon»
19 OGobmenie " Bemmonnenue 3amanuit mo Teme «lIpocteie | [loayuames  XUMHUYECKYIO  HH(GOPMAIIHIO
BEIICCTBA nu3 Pa3JIMYHBIX HCTOYHHKOB.
CHCTEMAaTH3aIHs
sHanmil 10 Teme Ilpedcmasnames WHOOPMAIMIO MO TEME
«[IpocTeie BemecTBa» B BHAE TaOIHII,
«IIpocteie
BeleCTBaY CXeM, OTOPHOTO KOHCIICKTa, B TOM YHCIE
¢ npumenenueM cpeacts UKT
Tema 3. CoeMHeHHs1 XUMHYECKHUX 3j1eMeHToB (14 u)
20 | Crenens | Crenen»  oxucienns.  Cpasuenue  crere- | Ofwsicusm, 4TO  Takoe  CTerleHb
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OKHCIICHUSL. HU OKHUCJCHHS M BajeHTHOCTH. OnpeneieHHe | OKUCICHHs, BaJICHTHOCTb.
OCHOBBI CTENCHU OKHCIICHUS 3JIEMEHTOB B | Onpedenams CTEIICHU OKHCIICHUS
HOMECHKJIATYphI OUHAPHBIX COCTUHCHHUSIX. CocraBieHue | 2JIeMEHTOB B OHHApHBIX COCAWHCHHSX.
OMHApPHBIX ¢bopmyn  OuHapHBIX  coequHeHHd, obumwmii | Cocmagiamo bopmys OMHAPHBIX
COCITMHCHUHN Croco0 WX Ha3BaHUIA. COCIMHEHNH Ha OCHOBe o0mero crocoba
Bunapnbie COCIMHEHHUS METAJIIOB ¥ | UX Ha3BaHW.
HEMETAJUIOB: OKCHJIBI, XJIOPHUIBL, CYIbGUIE U 1p. | CpasHuseams BaJCHTHOCTh W CTCICHb
CocranieHne Gopmys OWHAPHBIX COCTUHCHHH OKHCJICHUS
21/22 | Oxcuapt bunapubie COCIMHEHUS HeMeTauioB: | ObvscHAmb, 4TO Takoe OKCH/IBI.
OKCHJIBI, JIETy4He BOJOPOJHBIC COeTMHEHUs, ux | Onpedensmo MPUHAICKHOCTD
cocraB M Ha3BaHus. IIpencTaBHTENM OKCHIOB: | HEOPTaHMYECKMX  BEIIECTB K  KIACCy
BOJIA, YTIIEKUCITBIN ra3, | OKCHJIOB IO (hopMmyIIe.
HeTalieHas W3BECTh. [pencrasurenu | Haxooums  BAJICHTHOCTH ¥  CTCICHU
JETYYuX BOJIOPOJTHBIX COCIIMHCHUI: | OKHCIICHHS  JJIEMCHTOB B OKCHJAX.
XJIOPOBOIOPOJ u amMuak. | Onucvieams CBOMCTBa OTJIENBHBIX
JemoHcTpanuu. O6pasist OKCHJIOB. | TIpEICTaBUTEICH OKCHJIOB.
JladopaTopubie onbIThl. 8. OsHakomienune ¢ | Cocmagisms  GopMmynbl W Ha3BaHHA
KoJUleKuue okcuaoB. 9. O3HAaKOMJIGHHE CO | OKCHIOB.
cBoiictBamu  ammuaka. 10.  KauectBennas | [lpogooums HaOmMoneHus (B TOM 4YHCIIEC
peaKIys Ha YIIICKUCIbIN ra3 OMOCPE/IOBAaHHBIE)  CBOWCTB  BEIIECTB
W TPOUCXOJSIMNX C HAMH SBICHHMA,
C  coONomeHWeM  TpaBWI  TEXHUKH
0e30macHOCTH;  ogopmiasmb  OTYET C
OINUCAaHUEM IKCTIICPUMEHTA, ero
pe3yabTaToB u
BBIBOJIOB
23/24 | OcHoBanus OcHoBaHMsI, HMX  cocTaB W  Ha3BaHus. | OOvsAcHAmMb, YTO TAKOE  OCHOBAHMI,
PacTBOpuMOCTB OCHOBaHUI B BOJIC. | IIENIOYH, Ka4eCTBCHHAS peakuus,
IpencraBurenu nIeaovei: THIPOKCHIIBI | WHIUKATOP.
HaTpusi, Kajgusg W Kaneiwsl. [lonatue o0 | Kraccugpuyuposamo OCHOBaHHUS o
WHIUKATOpaX M  KAUCCTBEHHBIX  PEaKIMAX. | PaCTBOPUMOCTH B Bone. Omnpedensimb
JeMoHcTpanuu. O6pas3ist OCHOBAaHHUH. | MPHUHAICKHOCTD HEOPraHU9IECKOTO
KucnorHo-enovynsie HHIUKATOPBI U | BemlecTBAa K KIAcCy OCHOBaHHU 1O
W3MEHEeHHEe  HMX  OKpackdh B  WLICNOYHOW | dopmyie.
cpene Haxooums CTENeHn OKUCICHUS YIIEMEHTOB
B OCHOBaHHSIX.
Xapaxmepuzoseamv CBOWCTBA OTHEIBHBIX
TIpe/ICTaBUTENeH OCHOBaHHIA.
Cocmaenssme  HOpMyIbBl M Ha3BaHHS
OCHOBaHW.  Hcnonvzoeams  TaOIUILY
pacTBOPUMOCTH Ut OTIpe/IeNICHUSI
pacTBOPUMOCTH OCHOBaHH.
Yemanaenueams — TEHETHYECKYIO — CBSI3b
MEXKTY OKCHIOM u OCHOBaHHEM
¥ Ha000pOT
25/26 | Kucnots Obvsicusimy, YTO  TaKO€  KHCJOTHI,
KHCIIOPOJICO/IepIKaIIIUe KHCJIOTHI,
OECKHCIIOPOIHBIE  KHUCJIOTBI, KHCIOTHAS
cpema, WIENOYHAs Cpeaa, HEHUTpaIbHas
Kucnorsi, ux COCTaB u Ha3zBaHWA. | cpema, mkana pH. Kraccupuyuposams
Kraccudukarms KHCIIOT. IpencraBuTenu | KACIOTHI MO OCHOBHOCTH M COJEPIKAHUIO
KHUCJIOT: cepHas, coJsiHas, a3oTHas1. | kuciopona. Onpedensinb NPUHAIUISKHOCTh

Ioustre o mikajge kuciotHocTH (mkane pH).
V3MeHeHe OKpacKu WHIUKATOPOB.

JleMoHcTpanuu. O6pasibt KHCJIOT.
KucnotHo-menodHsie HHTUKATOPBI n
W3MEHEHHE UX OKpacKd B HEUTpalbHOW U
KHCIIOTHOM cpenax. YHuBepcanbHbIH
WHIUKATOp W W3MEHEHHE ero OKpacKh B
Ppa3IMYHBIX cpenax. [lxama pH.
JlaGopaTopuble onbIThl. 11. Onpenenenue pH
pacTBOpoB KHUCJIOTBI, LLIEJIOYH u

Boabl. 12. Ompenenenne pH numMoHHOrO H
sI0JIOYHOTO COKOB Ha Cpe3e MI0I0B

HEOPraHM4Y€CKUX BEUICCTB K KJIaCCy KUCIIOT

o opmyie.

HaxoOoump CTETICHN OKHCIICHHS JIEMEHTOB
B KHCIIOTaX.

Onucwisamo CBOWCTBA OT/IENBHBIX
npencrasureneil  kuciaor.  Cocmagisime
(bopmyJIbl u Ha3BaHUsI KHUCJIOT.

Hcnonvszosams  Tabnuily pacTBOPUMOCTH
JUTSL OTIPEZICIICHNST PACTBOPUMOCTH KHCIIOT.
Yemanaenueams — reHeTHYECKYl0  CBA3b
MEXJIy OKCHIOM U THIPOKCHIOM H
HA00OpOT.

Ilposooums HaOmMoOAEHWs (B TOM 4YHCIE
OTOCPE/IOBAaHHbBIC) CBOWCTB BEIIECTB |
MPOUCXOJAIINX € HHMH SIBICHHH C
COOJIO/ICHNEM TIPaBHJI TEXHHKH Oe3omac-
HOCTH; 0¢hopMIsAmb OTHET C OIHCAHHEM
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JKCIIEpUMEHTa,  €ro  pe3ylbTaToB U
BBIBOJIOB.

Hccnedosamsb cpeny pacTBopa ¢ IMOMOLIBIO
HHJIUKATOPOB.

3KCHepI/IMeHTaHLHO pasiudyams KUCIOTBI U
1IEeJI0YU ¢ MOMOIIBIO UHAUKATOPOB

27/28 | Comu Kak Con Kak MPOHM3BOIHBIC KHUCIOT M OCHOBaHHUi. | OOwsacHamb, 410 TaKoe COJIH.
MIPOU3BOIHbIC Ux cocraB u Ha3BaHusA. PacTBopuMocTs coneit B | Onpedenams MIPUHAJUIC)KHOCTh
KHCJIOT U Boze. [IpencraBurenu comeil: XJIOpuUA HATPHs, | HEOPraHWYECKHX BEIECTB K KJAccy couieit
OCHOBaHUH KapOoHaT u Gocdar Kby, o ¢opmyie.

JemoncTpamumn. O6pasibl coneit. | Haxooums CTETIEHN OKUCJIEHHUS 3JICMEHTOB

JlabopaTopublie onbIThbl. 13. O3HakomieHue c | B COJISIX. Onucvisamo CBOIcTBa

KOJUIEKIUeH coneit OTZEIBHBIX MpeICTaBUTeNeH couieit.
Cocmasnsms  GOpMyNIBI W Ha3BaHUS
coJiei.
Hcnonvsosams TabaMIly PacTBOPUMOCTH
U OIpEIETICHUs] PAacTBOPHMOCTH COJICH.
Ilposooums wHabmoneHus (B TOM YHCIE
ONOCPENIOBaHHbIC) CBOHCTB BELIECTB U
MPOUCXOJSIINX C HUMH SIBICHHH C
co0IoIeHIeM MPaBUIT TEXHUKH
0€30IacHOCTH; opopmasimo oTyere
OINUCAaHUE IKCIIEPUMEHTA, €r0 PEe3yJIbTaTOB
¥ BBIBOJIOB

29 AmopdHBIE " Obvacuamy, dYTO  Takoe  amop(dHBIE
KpHUCTAJUINIECKUE BEIICCTBA, KPUCTAUINYECKUE BEIIECTBA,
BEIIIECTBA KpUCTAUIMYECKAsT  PEIIeTKa, HOHHAsI

KpUCTAUIMYECKAsT  peIleTKa,  aTOMHas
KpUCTAUTNYECKAs PEIIeTKa, MOJICKYIIApHASL
KpUCTATHYCCKas peleTka,
MeTaJUTHIecKast KpHCTAJUTNYECKast
pemieTka.
AMopdHBIE U KPHUCTAJUIMUECKHE BELIECTBA. | Ycmawnasnueams MPUYINHHO-CICICTBCHHBIC
MexMoneKkynsapHble  B3aUMOACHCTBUS.  THIBI | CBS3H MEXITY CTpOCHUEM aTroma,
KPHCTAJUIMYECKUX  PELIETOK. 3aBHCHUMOCTh | XHUMHYECKON CBAI3BIO u TUTIOM
CBOWCTB BEIICCTB OT THUIOB KPHCTAJUIMYCCKUX | KPUCTAJUIMYCCKOW PEIICTKH XUMHUCCKHX
PELLIETOK. coefMHeHul. Xapakmepusoeams aTOMHBIE,
JemoncTpanmuu. MoJenn  KPUCTAUIMYCCKUAX | MOJCKYJISAPHBIC, HOHHBIC H METATTMYCCKUC
peIeToK XJIopHIa HaTpHS, anMasa, | KpUCTAUTNYECKUE PpeIIeTKH; cpeny
okcuaa yriepoaa (IV). pactBopa ¢ moMomplo ImKamel  pH.
JlabopaTopuslie onbIThl. 14. O3HakomineHue ¢ | [lpugodums  TpUMEPHl  BEHIECTB  C
KOJUTEKIIUEH BEIIIECTB c pasHBIM | pasHBIMH  THIAMH  KPHCTAJUTMYECKOM
TUTIOM KPUCTAIUTHIECKOM PEIIETKH. | PEHIeTKH.
WsrotoBnenne  Mojenael  KpHCTAUTHYECKUX | [Ipoeodums HabmoneHus (B TOM YHCIE
peIeToK OMOCPEIOBAaHHBIC) CBOMCTB BEHICCTB U
MNPOUCXOMASANIMX C HHUMH SBJICHUHA C
coOJI0IcHIEM MPaBUII TEXHUKH
0e30acHOCTH;
opopmassms ~ OT4ET € ONHCAHHEM
SKCTIIEPHMEHTa, €ro  pPe3ylbTaroB U
BBIBOJIOB.
Cocmasnsims Ha OCHOBE TEKCTa TaOJIHIIBI,
B TOM ywcie ¢ npuMeHeHueM cpeacts MKT

30 YucTele BelecTBa U Obvsicusimb, 4TO TAKOE CMECH, MaccoBas
cMmecu. MaccoBas u JIOJIsI PACTBOPEHHOTO BEIIECTBa, OObEMHAs
oOBpeMHas JIOTH TIOJISI BEIECTBA B CMECH.

KOMITOHEHTOB Uuctele BemectBa W cMmecH. [lpumepsr | [Ipogodums HabmoneHus (B TOM YHCIE
B CMECH JKUJIKUX, TBEPJIBIX " ra3o00pa3HBIX | ONMOCPEIOBAaHHBIE)  CBOWCTB  BEIIECTB
cMmeceil.  CBolicTBa  YHCTBIX  BEHIECTB W | ©  TPOUCXONSAIIMX C HUMH  SBICHHUI
cmeceil. 1x cocraB. MaccoBast 1 00beMHast 10K | ¢ COOJIOJCHHEM  MPaBHJI  TEXHHKH
KOMITOHEHTA CMECH. Pacyersl, | 6€30MacHOCTH; ogopmnsime oT4er
CBA3aHHBIC C HCIIOJIb30BAHHEM TIOHATUS C OIIMCAaHUEM OKCIEPHUMEHTA, ero

«IOTIS.
JladopaTopHble onmbIThI. 15. O3HaKoMIeHHE C
00pa3oM TOpHOH TTOPOIBI

PE3YJIbTATOB U BLIBOOB. Pewamuw 3amauu ¢
HCIOJIb30BAaHUEM ITOHITHI «MaccoBas JOJIsI
3JICMCHTa B
BCHICCTBECY, «MaccoBas JOJIsA
PACTBOPEHHOTO  BCIIECTBAy, «00BeMHas

J0J1 l"3,3006‘p33H0 ro BECHICCTBA»




31/32

Pacuersr,
CBSI3aHHEIE

C ITOHSATUEM «JIOJISI».
O0o061meHne u
CHCTEMaTH3aIUs
3HaHHMM TI0 TeMe
«CoenuHeHns
XUMUYECKUX
9JIEMEHTOB)

Pacuetst o hopmynam COEAMHEHMI
N3y4YEeHHBIX KJIaCCOB, CBSI3aHHBIC c
HCII0JIb30BAaHUEM TTOHATHUS «IOTIS».

Beimonnenne 3amanuii mo Teme «CoeaMHEHMS
XHMHYECKHUX DJIEMEHTOB)

Pewams  3amaunm ¢ HCIOIb30BaHUEM
HOHATHH «MaccoBasi JOJs DJIEMEHTa B
BEILICCTBEY, «MaccoBast JoIIst
PacTBOPEHHOrO  BELIECTBa», «OOBEMHas
JOJIst raz000pa3Horo BELICCTBAY.
Ilpedcmasnames WHOOPMAIMIO TO TEME
«CoelMHEHNsT XUMUYECKHX DIIEMEHTOBY
B BuAe TalOuui, CXeM, OIOPHOTO
KOHCIIEKTa, B TOM YHCJIE C MPUMEHEHHEM
cpexctB UKT

33 KonTponbHas paboTa Mo TeMe «COEUHEHHUs] XUMUYECKHUX JIEMEHTOB
Tema 4. U3menenusi, npoucxoasiue ¢ gemecrsamu (124)
34 Duzndeckue TlonsiTre SIBJICHHIA Kak H3MEHEHUH,
SIBJICHHSI. NPOUCXONAIINX  C  BEIIECTBOM.  SIBieHUS,
Paznenenne CBSI3aHHBIE C M3MEHEHHEM KpPUCTAJUIMYECKOro )
cMecei CTPOCHMsI BEIIecTBa MPU IOCTOSSHHOM €ro ObvAciamy, 9TO Takoe JMCTHIUIALNA,
cocraBe, — (Gusuueckue sBieHusI. Dusnueckue v fieperonia, KPHCTALI3ATIA,
P s . | BPAPHBAHHE, ¢uIpTpOBaHNE, BO3TOHKA,
s cyOnmmumanys, OTCTanBaHHE,
JUCTHUIALNS, KPUCTAIIM3AINS, BHITAPUBAHUE H
BO3TOHKa BEIIECTB, ¢unsTpoBaHHe u UCHTPU(YTHpOBaHHe.
HeHTpHu(yrupoBaHueE. Yemanasnueamo TPHIHHHO-CIE/ICTBEHHbIC
CBSI3M MEXAY (H3MYECKHMH CBOICTBAMH
JeMoHcTpanmu. Ipumepsr br3HIecKIX
SIBJICHU: TUIaBJIeHUE TNapaduHa; BO3rOHKa Hona Bemech B W crocobom - pasnencHus
WU OeH30HHOM KHUCJIOTHI, emecent
muddy3us  AYMUCTBHIX  BEIIECTB C  TOps-
IIei TaMIIOYKH HaKAJIMBAHHS
35 XumMuueckue SBnenwus, CBSI3aHHBIC c n3MeHenueM | Ob6wscHsamb, YTO TaKOe€ XUMHYECKas
SIBJICHHSI. cocraBa BEILIECTBA, — XHUMHYECKHE | peaxuus, peakiyn TOpeHus,
YcnoBus u peakiuu. IIpu3HakM W yCIOBUSL IPOTEKAaHWs | AK30TEPMHUUECKUE peakiuy,
MIPU3HAKA XUMHYECKIX peakIuii. Beinenenue | sHIoTepMuUecKue
MIPOTEKAHHS TEIJIOTBI W CBETa — PEaKIOMH TOPEHMS. | PEaKIUH.
XUMHYIECKIX TlomsTue 006 »5K30- w®  >HEOTepMMYecKHX | Habmwooame W onuceieamv TPU3HAKA H
peakiuit PEaKIHsIX. YCIOBHSI TEUEHUS XMMHUYECKUX PEaKIHH,
JleMoHCcTpanuu. Ipumepsr XMMHYECKHX | BBIBOJIBI Ha OCHOBaHUH aHanm3a
SIBIICHUIL: ropeHue Marsus, tdocdopa; | HabMOIEHNIT 3a SKCIIEPUMEHTOM
B3aMMOJICHCTBUE COJISTHOM KHCIIOTHI c
MpPaMOpOM HII MeJIOM
36 3aKkoH coxpaHeHUs | 3aKOH COXpaHEeHUs Macchl BemecTB. | OOvicHamb, 4YTO TaKoe XHMHYECKOe
Macchl BEIIECTB. | XHMHUECKUE YpaBHEHHSI. 3HaueHue | ypaBHeHHe. Xapaxmepuzoeamv  3aKOH
Xumnaeckue uHAEKCOB " K03 ¢umueHToB. CocTaBleHHE | COXPAaHEHHS MacChl BEIIECTB C TOYKH
YpaBHEHHUS YPaBHEHUH XUMHIECKHUX PEaKIIHi 3pEHUsI aTOMHO-MOJIEKYJISIPHOTO yYEHHSI.
Cocmaename ~ ypaBHEHHS ~ XMMHUYECKUX
peakiMii Ha OCHOBE 3aKOHA COXPaHECHUS
MaccChl BEIECTB.
Knaccupuyuposams XUMHYECKHE
pEaKIMH MO TEIIOBOMY b deKTy
37/38 | Pacuerst mo PacueTsl 1m0  XMMHYECKUM  YpaBHEHUAM. | Xapakmepuzoeamv KOJINYECTBEHHYIO
XUMHYIECKIM Pemenne 3amad Ha HaxXOXIEGHHE KOJIMYECTBA, | CTOPOHY XUMHYIECKIX TIPOIIECCOB.
YPaBHEHHUSIM Macchl WITH o0bemMa npoxykTa | [Ipou3sooums pacdeTsl IO XHUMHYECKUM
peakiMu 10  KOJNMYEeCTBY, Macce WM | ypaBHEHHMSM Ha HaXOXJCHHE KOJIMYECTBa,
0o0beMy HMCXOIHOro BemiecTBa. PacdeTsl ¢ | mMacchl WK 00beMa MPOAYKTa Peakly IO
UCTIONb30BAaHUEM  TOHATHS  «IOJsA», KOTZAa | KOJMYECTBY, Macce MM 00beMy HCXOJHO-
HCXOJIHOE BEIIECTBO JIAHO B BHJAE PacTBOpa C | IO BEIIECTBA; C UCIOJIb30BAHHEM ITOHSATHS
3aJ]aHHOM  MAacCcOBOW J0JeH pPAacTBOPEHHOTO | «HOJs», KOTZAa  HMCXOJHOE  BELIECTBO
BEIECTBA WM COJICPXKHUT ONpPENENICHHYIO NONIO | JaHO B BHAE pacTBopa C 3aJaHHOU
npumecei MaccoBOH JI0JIe pacTBOPEHHOTO BEIECTBA
W COJEP)KUT  ONPEAENEHHYI0  JOIIO0
npumecei
39 Peaknuu Peaknun  pasnoxkenus.  [IpeacraBmenne o | Ob6wscusame, YTO  TaKkoe  PEaKIHH
pasnoxXeHus. CKOPOCTH  XMMHYeCKMX peakuumit. Karamu- | coequHeHus, KaTann3aTopbl, (GEepMEeHTHI.
[MonsTue o 3aTopbl. DepMeHTHI. Knaccuguyuposamo XUMHYECKHE
CKOPOCTH JleMoHCTpanuu. [Monyuenue THJPOKCHJA | PEaKnuH II0 YUCIY U COCTaBY HMCXOIHBIX
XUMHYIECKON mequ (II) u ero pasnoskeHme NpH HAarpeBaHWM; | BEMIECTB M MHPOJAYKTOB  PEAKIHH.
peakIyy u pasnoxeHne nepMmanranara | Habniodams W onucviéams TPU3HAKA U
KaTaJn3aTopax KaJIUsl;  pas3lioKeHHe  IIEPOKCHAA  BOAOPOAA | YCIOBHS TEUYEHHS XHUMUUYSCKHX DPEeaKIui,
C  TOMOIIBIO  JAWOKCHAa  MapraHiia W | Oelamb BBIBOABI Ha OCHOBAHUM aHAIM3a
KaTayiasbl KapTodesisi WiIu MOPKOBH HaOJIIOJICHHUH 32 IKCIIEPUMEHTOM
40 Peaxuuu Peaxnuu COEJIMHEHMSL. Karanutuueckue | Obwscuame, YTO  TaKkoe  peakIHu
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COEIMHEHHSI. U HEKAaTaJMTHYECKUE DEeaKUuH, OOpaTHMbIE U | COCAMHEHHs,  PEAKIUHM  Pa3JIOXKEHUs,
Ilemouku HeoOpaTUMbIC peakuuu. | oOparumbie peaxuuuy, HeoOpaTUMBbIe
MIEPEXO/I0B JleMoHCcTpanuu. I'openne KPacHOTO | PeakKiHH,
(docdopa 1 pacTBOpeHHE MOTYYCHHOTO OKCHJA B | KAaTaJIUTHYECKHE peakiuy,
BOJIE, UCIIBITaHHE pacTBOpa | HEKaTaJUTHYECKHUE peakIun.
HOTyYEeHHOH KHCIIOTHI uHIUKaTopoM. | Kuaccuguyuposamo XUMHYECKHe
JlaGopatopuble  ombITEl.  16.  OKuCIeHHWe | peaknuH II0 YUCIY U COCTaBY HCXOIHBIX
MY B IUTAMEHH CIIUPTOBKH HITH TOPEIIKI BEIIECTB W MPOAYKTOB  pEaKIvy;
HaMpaBIEeHUIO  TNPOTEKaHUs  peakivy;
Yy4acTHIO
KaTaJan3aTopa.
Habnrodame w onuceieams TPU3HAKH H
YCIIOBHSI TEUCHHS! XMMHYECKUX PpEaKIHH,
Oderamb BBHIBOABI Ha OCHOBAaHWH aHAIM3a
HaOJII0IeHHH 33 SKCIIEPHMEHTOM

41 Peakmuu Peakmun 3aMEIICHUS. Pan akTuBHOCTH | OOvAcHAmM®b, qT0 TaKoe peakuuu
3aMelIeHHSI. METaJLIOB, ero HCTIOTIb30BaHUE JUIS | 3aMEUIeHHs, psJi aKTMBHOCTHM METAJLIOB.
Psn aKTUBHOCTH | MPOTHO3MPOBAHHA BO3MOXKHOCTH mpoTekaHus | Krnaccuguyuposamo XUMHYECKHE
METaJIOB peakiuit MEXIY MeTaJUlaMU | PEaKIMU IO YHCIy M COCTaBy HCXOMHBIX

u KUCITIOTaMH, peakiuit BBITECHEHHS | BEHIECTB M MPOJAYKTOB  PEaKIUH.
OJHAX METAUIOB M3 pAcTBOPOB WX colied | Mcnonvzosams 3SNEKTPOXUMHUUECKUN psin
JIPYTHMH MeTaJUIaMH. HanpsHKeHUH (aKTHBHOCTH) METAJUIOB JUIS
JlemoHCTpanuy. B3aumonelicTBue | ompeieNeHUss BO3MOXKHOCTH IIPOTEKaHUS
pa30aBIeHHBIX KHCIIOT c METAUIAMH. | peakIMil MeXIy MeTallaMH M BOJHBIMHU
JlaGopaTtopHble  OTIBITHI. 17.  3amemeHue | pacTBOpaMu KHCJIOT u coieit.
Menu B pactBope xmopupa wmemau (1) | Habrrooams u onucviéams TpU3HAKA U
JKeTIe30M YCIOBHSI TEUEHUS! XMMHUYECKUX PEaKIHH,
Odeiramb BBIBOABI Ha OCHOBAHWH aHANIM3a
HaOJII0IeHHH 33 SKCIIEPUMEHTOM
42 Peaxkiu oOmeHa. Peakiun oOmena. Peaknum  HedTpamuszaiun. | OOwsacHsamb, YTO TaKOE PEaKIMH OOMEHa,
[IpaBuno bepromne | Ycnosus MIPOTEKAHUS peakuuii | peakuuu HeHTpanu3anum.
obMeHa B pacTBoOpax 0 KoHIA. | Knaccupuyuposams XUMHYECKHE
JleMoHcTpanuu. PacTBopeHue THAPOKCHAA MEAN | PEAKIUH 10 YUCIY U COCTaBY HMCXOIHBIX
() B xucnoTax; B3aMMONEHCTBHE OKCHIA MEAHM | BEIIECTB W MPOAYKTOB  PEaKIHH.
(1) ¢ cepHO# KUCIIOTO# NPH HATPEBAHUH Hcnonvsosams TabAHIy PacTBOPHUMOCTH
TSt OTIpEEIIeHUS BO3MOKHOCTH
MIPOTEKaHWs peaKkuuii oOMeHa.
Habniooams u onucvigames TPU3HAKH U
YCIIOBHSI TEUEHHS] XMMHYECKUX PpEaKIHi,
deramb BBIBOABI Ha OCHOBAaHMH aHANIN3a
HaOJII0IeHHH 33 SKCIIEPUMEHTOM

43 Tumer xumudeckux | TUOBl  XUMHYECKHX peaknuid Ha npumepe | Ob6vacHaAmb,  4YTO  Takoe  THOAPOIHS.
peaxuuit Ha | cBOMCTB Boabl. Peakuus pasnoxenus — | Xapakmepuzoeams XUMHUECKUE CBOMHCTBa
NpUMepe  CBOMCTB | AJIEKTPOJIM3 BOJABL Peaknuum COeqUHEHWs — | BOABL, ONUCHLIGAMb WX C  TIOMOLIBIO
BOJIBI. IMonsiTe | B3amMozeiicTBHE BOJBI C OKCHAAMH METAIOB M | YPaBHEHWIl COOTBETCTBYIOIINX PEaKIHi
0 THApOIU3e HEMETaJUIOB. Y CJIOBUE B3aMMOJICHCTBUS OKCHJIOB

METAVIOB M HeMeTalwioB ¢ Bopoil. Ilonsartue
«THAPOKCHABI».  Peakmum — 3aMemeHust ——
B3aUMOJCUCTBHE BOJABI C MeTaulamMu. Peakiun
oOMeHa — TUAPOJIU3 BEIIIECTB.
Hdemonctpanuu. Ilpubop i1 snexTpormsa
BOJIBI. Bsaumopeiictsue OKCHa
KaJIBIMS C BOJOW M HCIBITAaHHE MOJYyYEHHOTO
pacTtBOpa (benondranenHoM.
B3aumogeiictBue HaTpust ¢ BOJOI

44 O06o06meHne u | Bemonnenne 3amanuit mo Teme «M3meHeHws1, | Mcnoavzosams 3HAKOBOE MOJACIHPOBAHNE.
CHCTeMaTH3anus MPOUCXOASAIINE C BEIECTBAMIDY IHonyyamy  XUMHYECKYI0 HH(OpPMAIHIO
3HAaHWI 1O Teme 13 Pa3INIHBIX HCTOYHUKOB.

«I3menenns, Ilpeocmagnsams WHOOPMAIMIO IO TeMe
IIPOUCXOAsIIUE «3meHenus, IIPOUCXOISIINE c
C BEIIECTBAMMNY BELICCTBAMHM» B BHAE TaONHUIl, CXeM,
OMOPHOTO  KOHCHEKTa, B TOM 4HCIE
¢ npuMeHenueM cpeacts MKT
45 KonTponsHas pabora no teme «/3MeHeHHs, TPOUCXOISIINE C BEIIECTBAMID)
TeMa S. NpakTHKYM 1 «mpocTeiilne onepanuu ¢ BemecTsom» (34)

46 [lpaBuna Texuuxu | [IpaBuma TEeXHUKU 6e301MacHOCTH npu | Pabomamy c 71a00paTOPHBIM
0e30MmacHOCTH pabote B XUMHYECKOM kaOuHeTe. | o0OpyIOBaHMEM M HarpeBaTeNbHBIMH
npu  pabore B | [Ipmembl  oOpameHus ¢  7a0OpPaTOPHBIM | MPHOOPAMHU
XHMHIECKOM 00opyIOBaHHEM u HarpeBaTeNbHBIMA | B COOTBETCTBHH C MPABHIAMH TEXHUKH
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kabunere. Ilpuemsr | mpubGopamu 0e30macHOCTH.
oOparieHus ¢ Buinoaname npocTenime MIPUEMBI
J1a00PaTOPHBIM oOparteHust c J1a00PaTOPHBIM
obopynoBaHueM | o0opyznoBaHuEM: c 1a00paTOpHBIM
HarpeBaTeIbHBIMH IITaTHBOM, CO CHIUPTOBKOM
npudopamu
47 [Ipusznaku IIpu3Haku XUMHUYECKUX peaKIui Pabomame c 71a00paTOPHEIM
XUMHYECKIX 000pyJOBaHHEM U  HarpeBaTEIbHBIMH
peaxuuit npudopaMu
B COOTBETCTBHM C IPaBUJIAMH TEXHUKH
6€e30MacHOCTH.
Buvinonname mpocTeiIme TIPUEMBI
oOpamieHus c 11ab0paTOPHBIM
000pyJOBaHUEM:! c 11a00paTOPHBIM
IITaTHBOM, co
CIIMPTOBKOM.
Habniooams 3a CBOMCTBaMM  BEILECTB
U SBICHWAMHM,  TPOHCXOISILUIMMH  C
BEILECTBAMH.
Onucvigams XUMHYECKHH 3KCHEPUMEHT
C TIOMOINBIO ECTECTBEHHOTO (PYCCKOTO
WM POJHOTO) S3bIKAa W SI3BIKA XHUMHHU.
Cocmaensime  BBIBOIBI 110 pe3yJbTaTaM
MIPOBEAECHHOTO SKCIIEPUMEHTa
48 [Ipurotosnenue IIpuroroBnenue pacTtBopa caxapa | Pabomamuv c 71a00PaTOPHBIM
pacTBOpa  caxapa | M ONpeJeNeHHe  MacCoBOM  HONM  ero | o0OpyJOBaHHEM U  HarpeBaTeIbHBIMH
u OTIpEIENICHNE | B pacTBOpE npudopamu
MaccoBOH JIOJTA B COOTBETCTBHM C IpaBWJIAMH TEXHUKH
€ro B pacTBope 0e30MacHOCTH.
Beinonnams npocTeiIme TIPUEMBI
oOpameHust c 11ab0paTOPHBIM
000pyJOBaHUEM: C MEPHBIM LIIHHIPOM, C
BecamMH. Habnwodams 3a  CBOWCTBAMHU
BEILECTB
U SBICHWSAMH,  TIPOHCXO[SIIIAMH  C
BEIECTBAMH.
Onucvigams SKCHEPUMEHT C OMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HIJIM POJIHOTO)
s3pIka M s3plka  xuMud.  Cocmaensime
BEIBOJBI IO pe3yiabTaTaM IPOBEICHHOTO
JKCTIepHMEHTA.
Tomosums pacTBOpPBl C  OIpeNeIeHHON
MaccoBOH Jonen pacTBOPEHHOTO
BEIECTBA.
Paccuumvisams MacCOBYIO JIOJTIO
PacTBOPEHHOI'0 BEeNIECTBa
Tema 6. PactBopenne. PacTBopbl. CBoiicTBa pacTBOPOB 3JIeKTPOJIHTOB (184)
49 DnekTponuTHYecKas [onsarue 00 JIEKTPONIUTHIECKON | Xapakmepuzoseamy TTOHATHS
JICCOTIAANUS JIMCCOIIMAIIUH. DONeKTPOINTHI U | «3JIEeKTPOIUTHIECKAs JIFICCOIAATIHSY,
HEINEKTPOIUTEL.  MeXaHW3M  AHCCOLHAIHNN | «3TEKTPOIHUTHD, KHEIIEKTPOIUTED)
NEKTPONIUTOB €  PA3IMIHBIM  XapaKTepOM
CBSI3M. Crenenb IIEKTPOIUTHIESCKON
JICCOIIMALINH. CuibHbIe u crabble
IEKTPOITUTEL
JemoncTpanmn. lcnblTaHue BeIIeCTB H
HX pacTBOPOB Ha 3IEKTPOIPOBOJHOCTh
50 OcHOBHBIE OcHOBHBIE TIOJIOKEHUS TeopHH | Xapaxmepuzoeéamsv TIOHATHS  «CTETIEHb
TIOJIOKEHUS JNEKTPOIUTHIECKON  AUCCOIHMANMK. VIOHHBIE | IUCCOIMAINNY, «CHUJIBHBIE SIIEKTPOJIUTE»,
TEopuH ypaBHeHUss  peakiuil. Peakumu  oOMeHa, | «ciaOble  3JEKTPOJMTBY,  «KaTHOHBD),
EKTPOTUTHUECKOM UTyIIUE 0 KOHIIA. «AQHHOHBI»,  «KHCIIOTBI», «OCHOBAHUI,
JTUCCOLMAIINH Knaccudukanuss HOHOB M HUX CBOWCTBA. | «COJIM. Cocmagnsimo ypaBHEHHUS
(T2 ). Honnble | MonekynsapHple UM HOHHBIE  YPABHEHHUS | JJIEKTPOJIUTHUYECKOU JICcCOLUalnn
YpaBHEHUS peaxIuii. KHCIIOT, OCHOBaHUi u conei.
peakiuit JeMoHcTpanum. 3aBucuMocTs | Maniocmpupogams TPUMEPaMH OCHOBHEIE
JNIEKTPOTIPOBOIHOCTH YKCYCHOM KHCIOTHI OT | TOJIOXKEHHSI TEOPHUH JIIEKTPOIUTHIECKOH
KOHI[GHTpanuu.  J[BIDKeHHWEe  OKpAIICeHHBIX | JUCCOIHAINY, TEHETHYECKYIO
HOHOB B INEKTPUIECKOM HoJie. | B3aMMOCBSI3b MEX/Iy BelLIECTBaMH (IIpOCTOe
JladopaTopHble onbIThl. 18. B3aumojeiicTBue | BEIIECTBO — OKCHUA — THAPOKCHI —
pacTBOpoB XJopuaa HaTpusl U | coip).
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HUTpara cepedpa

Paznuyams KOMIIOHEHTHI JI0KA3aTENILCTB
(Te3ucos, apryMeHTOB u (hopmbl
J0Ka3atenbcTBa). Packpwisams CyIHOCTH
TTOHATHS

«UOHHBIC PEAKIIANY.

Cocmasnsimy ~ MOJCKYISIPHBIC, — TIOJHBIC
W COKpallCcHHBIC HWOHHBIC YPaBHCHUS
peakmuii ¢ y4acTHEM DIICKTPOJHUTOB.
Habniooams wm  onucwvieams — peakuui
MEXKIY 9JEKTPOJIMTAMH C  TOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO)
SI3BIKA U A3BIKA XUMHK

51/53 | Kucnorsr: Kucnotel, ux knmaccubukanus. duccormanus | Xapaxmepuzoseams 0OOIHE XUMHICCKUE
KIIacCU(PUKAIUSL KHCIOT ¥ WX CBOHCTBAa B CBETC TCOPUH | CBOMCTBA KHCJIOT C TIO3UIMHA TEOPUH
" CBO¥CTBa B | DJICKTPOIUTHICCKON JIICCOIIMAIIAH. | 3JCKTPOIUTHYECCKOM JIACCOLIHAITHH.
ceere TOJ] B3aumopeiictBue  kuciaor ¢ Mmerauiamu. | Cocmaénsimb MOJIGKYISIpHBIE, MOJIHBIE U

DIIEKTPOXUMHUYCCKUI pan HaNpsDKEHUH | COKpallleHHBIC HOHHBIC YpaBHEHUS
MeTaJuloB.  B3amMmopeiicTtBue  KHUCIOT € | peakuuit c y4acTHeM KHUCJIOT.
OKCHAaMH MeTayuioB. B3aumopeiictBue kucinot | Habawodams W onucbléams — PEaKIUU
C OCHOBAHMSIMH - PEAaKUUs HEWTpalIM3allM. | C  y4acTHEM  KHCJIOT €  I[OMOIIBIO
BsaumopeiictBue KHCIIOT c COJISIMH. | €CTECTBEHHOTO (PYCCKOTO WIJIM POJHOTO)
Hcnonb3oBanue TaOIHMIBI PACTBOPUMOCTH JUIS | SA3bIKA U S3bIKA XHMMHH.

XapaKTePUCTHKH XUMHUYCCKUX CBOWCTB KUCIOT. | [Ip06o0umb ONBITHI, TOJTBEPKAAIOIINC
JlaGopaTopHble omnbIThl. 19. IlomyueHue | xummuueckue CBOWCTBA  KHCIOT, c
HEPacTBOPUMOTO THAPOKCHIA H | cOOIoIeHnEM MIPaBUI TEXHUKU
B3auMojeiicTBue ero ¢ kucnoramu. 20. | Oe3omacHOCTH

BsaumopeiictBue KHCIOT ¢ OCHOBaHMsMH. 21.

BzaumopetictBue KHCIIOT c OKCHAAMHU

MmeTtauioB. 22. B3auMopaeicTBHE KHCIOT C

Mmetauiamu. 23. B3aumopnelcTBHE KHCIIOT C

COJIIMU

54/56 | OcHoBaHus: OcHoBanus, ux knaccuduranms. Juccouuanus | Cocmasnsims  MOJEKYJISPHBIC,  IOJIHBIC
KJIAaCCH(UKAITHS OCHOBaHHUI u Hux CBOICTBa B | COKpallleHHBIC HOHHBIE YpaBHEHUS
U CBOWCTBA B CBETE | CBETE TEOpUH SJIEKTPOJIMTUYECKON | peakmuii ¢  y4acTHEM  OCHOBaHUH.
™1 JUccoManui. B3aumopeiicTtBue ocHOBaHMU ¢ | Habawodams W onucbléams — PEaKIUU

COJISIMHU. Hcnoas3oBanue TaOJMIBl | ¢  y4acTHEM  KHCIOT C  IOMOIIBIO
PacTBOPUMOCTH TSt XapaKTePUCTHKH | €CTECTBCHHOTO (PYCCKOTO WM POJHOTO)
XUMHYECKUX CBOICTB OCHOBaHHi. | SI3bIKA U SI3BIKA XUMHH.

BsauMmopeiicTBrie  menoueii ¢ OKcHAaMu | [Ipoéodumb  ONBITHL, TOJTBEPIKAAIOIINC
HeMeTauioB.  JlaGopaTopHble ONBITBL. 24. | XUMHYECKUE CBOIiCTBa OCHOBaHH,
B3aumozeiictBue menoden ¢ KUCIOTaMu. c  coOmopeHHWEM  TpPaBWI  TEXHUKH
25. BsaumogeiicTBHe IIeJIO4Yell C OKCHAa- | 0€30MacHOCTH

MH  HeMerauioB. 26.  BzammopeiicTBue

menoyeir ¢ comamu.  27. IlomydeHme

¥ CBOICTBA HEPACTBOPUMBIX OCHOBAHHIA

57/58 | Oxcunsr: Obvsicusimy, 4TO Takoe
KIacCU(pUKAIUSI u HecoJieoOpas3yroniue OKCH/IBI,
CBOMCTBA coseobpasyromue OKCH/IBI,

OCHOBHBIE OKCHIBI, KHCIOTHBIE OKCHIBL.
Xapaxmepuzoeamv 00IINE XUMHYECKHE
OO6o0Omenne cBeleHUi 00 OKcuaax, HX CBOHCTBA  CONIEOOPA3YIOUMX  OKCHAIOB
N (KHCTOTHBIX W OCHOBHBIX) C MO3MIUH
KJIaCCU(UKAIHH u CBOMCTBAX. .
. TEOPHHU DIICKTPOIUTUUCCKON JTUCCOIHAIIHH.
JlaGopaTopHsble onbIThI. 28. B3anmoneiicTere
OCHOBHBIX OKCIHIOB c KHCHTOTAMIL Cocmasnsims ~ MOJEKYJSIPHBIC,  TOJIHBIC
. U COKpAIlCHHbIC HWOHHBIC YpPaBHEHUS
29. B3saumMoaeciCTBHE OCHOBHBIX OKCHIOB o
¢ Bomoil. 30. BzammojelcTBHE KHCIOTHBIX peakimi ¢ yHaacriem OKCHIIOB.
. Habnwodame W onuceiéams  peakun
okcHJIoB ¢ menouamu. 31. BzaumopeiicTBue
KUCJIOTHBIX OKCUIOB C BOJIOM € YdacTMCM — OKCWIOB — € IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POIHOTO)
SI3BIKA U A3BIKA XUMUHU.
IIposooumsb  ONBITHI, TOATBEPIKIAOIIHE
XUMUYECKHE CBOMCTBa OKCHJIOB c
co0JTI0ICHIEM HpaBuII TEXHUKH
0e30MacHOCTH

59/60 | Comu: Comu, WX JHCCOIMANUS ¥ CBOWCTBAa B | Pa3nmuuaTh TOHATHS «CPEOHHE COJIM»,
KIIacCU(PUKAIUSL CBETE TEOPHH AIIEKTPOIIUTHICCKON | «KHCIBIE  CONH», «OCHOBHBIE  COJIHY.
W CBOWCTBa B CBETE | AWCCOIManuu. BsaumopelictBue coinedt ¢ | Xapakrepu3oBarh OOMIME  XHMHYECKHE
T2/ MeTallslaMH, OCOOCHHOCTH JTHX peaKluil. | CBOMCTBA CONeH C TMO3UIMNA  TEOPHH

B3aumonericTeue coJiei c COJISIMHU. | AJIEKTPOJIUTUYECKON JINCCOLIMAITHH.
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Hcnonb3oBanue TabIMIBI PACTBOPHUMOCTH IS
XapaKTepPUCTUKU XUMHYECKHX
CBOWCTB COJICH.

JlaGopaTopHsble onbIThl. 32. B3aumonelicTaue

Cocmaensims ~ MOJEKYISIPHBIC,
M COKpAIICHHbIC HOHHBIC
peaKIuii c ydyacTHeM coeil.
Habnwodame u onuceiéams peakuuu c

TIOJTHBIE
YpaBHEHUS

coiel ¢ kucnotamu. B3aumoneiictBue conell ¢ | ydacTueM conei c IIOMOUIBIO
menoyaMu. BzanmopeiictBue conelt ¢ COMSIMH. | €CTECTBEHHOTO (PYCCKOTO WIIM POIHOTO)
BsaumoneiictBue pacTBOpOB conell | s3bIka "
¢ MeTaJIaMH SI3BIKA XUMHAH.
1Ipo6ooums  OTBITHI, TMOATBEPIKAAIOIIHE
XUMHYECKHE CBOMCTBa COJICH, c
cobmoieHeM TIPaBHII TEXHUKHU
Oe3omacHOCTH
61 I'enernyeckast lenerndeckue psasl MeTaula M HeMeTaUla. | Xapakmepu3zogambv TIOHSTHE
CBSI3b Mexny | [eHerndeckas  CBsI3b  MeXAYy — KJIACCAMH | «TCHETHYECKHH PSy.
KJIacCaMH HEOPraHWIECKHX BEIECTB Hnniocmpuposamy: a) TIpuMepamMu
HEOPraHWIECKHX OCHOBHEIE TIOJIOKEHUSI TEOpHu
BEIICCTB 3JICKTPOJIUTHYECKOW  JAMCCOLMALUHU;  0)
TEHETHUYECKYIO B3aHMOCBS3b MEXIY
BEIECTBAMH (IIPOCTOE BELIECTBO — OKCH]
— THAPOKCUI — COJIb).
Cocmaensime ~ MOJEKYJSPHBIC,  IIOJHEIE
W COKpAalllcHHBIE HOHHBIC YpaBHEHUS
peaknuii ¢  y4acTHeM  DJIEKTPOJIHTOB.
3anucwvieamo ypaBHEHUS peaxIui,
COOTBETCTBYIOIIUX  IOCIEJOBATEILHOCTH
(«uenouke») MpeBpaIIeHu i
HEOPTaHWYECKHX  BEIIECTB  Pa3lIHMYHBIX
KIIACCOB
62/63 Pemenne 3amau, ympaxHeHWH U TecToB | [Ipogodums OLICHKY COOCTBEHHBIX
mo Teme. IloaroroBka K  KOHTPOJBHOW | IOCTH)KEHHMIt B YCBOGHHH TEMBL.
O0606menue u | pabote Koppexmuposamb ~ cBOM  3HaHUI B
CHCTeMaTU3alust COOTBETCTBUH c TUIAaHAPYEMBIM
3HAHUN 10  TeMe pPEe3yIBTaTOM.
«PacTBopenue. Tlonyyams XuUMUYECKyt0 HH(pOpPMANUU H3
PactBopsI. Pa3IUIHBIX HCTOYHHUKOB.
CaoiicTBa Ilpeocmasname WHQOPMAIIIO IO TEMe
pacTBOpOB «PactBopenue.  PactBopel.  CpoiicTBa
NIEKTPOIIUTOBY» PacTBOPOB 3JIEKTPOINUTOB» B BHJE TaOIIHII,
CXeM, OIIOPHOTO KOHCIIEKTa, B TOM
yycie ¢ npuMeHenneM cpencts UKT
64 KontponbsHas pabora mo teme «PactBoperne. PactBopbl. CBOHWCTBA pPaCTBOPOB JIEKTPOIUTOBY
65 Knaccuduxarms OKHUCITUTETbHO-BOCCTAHOBUTEIILHBIE ObvscHAmb, 4YTO TaKOE OKHCIHUTEIHHO-
XUMHYECKUX peakuu. BOCCTAQHOBHTEJIbHBIE peakiuy,
peakIuii. OmnpeneneHne  CTeneHedl  OKHCIEHWS Ul | OKHCINTENb, BOCCTAHOBHTEINb, OKHCICHUE,
OKHCITUTETEHO - | DyIeMeHTOB, o0pasyrommx BEI[ECTBA | BOCCTaHOBJICHHE.
BOCCTaHOBHTEIIbHBIE Ppa3HBIX KJIaCCOB. Peakuun noHHoro | Knaccuguyuposamo XUMHYECKHE
peakiun oOMeHa M OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIE | PEaKIMd MO  MNPU3HAKY  «H3MEHEHHE
peakmun. OxucianTens " | cremeHeit OKHCIICHHS JJIEMEHTOBY.
BOCCTAHOBHTEIIb, OKHCIICHHE u | Onpedenamo OKHCIIUTEIh "
BoccraHoBieHHe. CocTaBleHHE ypaBHEHHH | BOCCTAHOBHUTEINb, MPOIECCH OKHUCICHUS U
OKHCIIUTENIbHO-BOCCTAHOBHUTEIBHBIX BOCCTAHOBJICHUSI.
peakiii  METOOM 3JIEKTPOHHOro OamaHca. | Mcnonv306ams 3HAKOBOE MOJIEIUPOBaHHE
JlemoncTpauuu.  BzauMmoneicTBue — LIMHKa
C Cepoil, COJITHOH KHCIOTOW, XJIOPHIOM
meau (I1). Topenne maruus. B3aumozeiictue
XJIOPHOM U CEpOBOIOPOTHON BOJIBI
66 CoiicTBa CBoiicTBa MPOCTHIX BENIECTB — METaJUIOB
N3y9IEeHHBIX W HEMETaNIoB, KHUCIOT W COlell B CBeTe Cocmasiimy ypasHeHHs ORHCAMTEIBHO
KJIacCOB BEILECTB | OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX BOCCTaHOBUTCJIBHBIX peaxiwii,
o HCTIONB3YSI METOJ| HJIEKTPOHHOTO OanaHca.
B CBETE | peakiuii
OKHCIHTEABHO- Onpeodenamo OKHCJIUTEIh u
BOCCTAHOBHTENb, IPOIECCHl OKUCICHUS U
BOCCTAaHOBUTECJIbHBIX
. BOCCTAHOBJICHUS
peakiuit
67-68 | Pemenue Pemenue skcriepuMEHTaIBHBIX 33034 Ymemsv oOpamarbcst ¢ 1aGopaTOpPHEIM
IKCTIEPHIMEHTATBHBIX 00OpyJIOBaHHEM U  HarpeBaTEeIbHBIMH
3amadq mpudopaMyu B COOTBETCTBUH C NPABHIAMHI

TEXHHKH 0€30TIaCHOCTH.

Pacnoznasamo HCKOTOPBIC AHHUOHBI U
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KaTHOHBI.
Habniooams cBOWCTBAa DJICKTPOJIUTOB U
OPOMCXOAANIMX  C  HUMH  SIBJICHHM.
Habnwodame u onuceiéams peakuuu c
Y4aCTHEM  DIJICKTPOJHUTOB C  MOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIM POJHOTO)
SI3bIKA U S3BIKA XUMHH.

Dopmynupoeams BHIBOJBI IO PE3yJIbTaTaM
MTPOBEACHHOTO YKCIIEPUMEHTA

69-70 | PesepBHOE BpeMms
NPUMEPHOE TEMATHYECKOE INIAHUPOBAHUE
9 xmace
(2 u B Hexemto, Beero 70, U3 HUX 54. — pe3epBHOE BPEMs)

Howmep Tema ypoka OcHOBHOE coJiep>KaHue OcHOBHBIE BUJIBI ACSITEIBHOCTH

ypoka oOyuaromuxcs (Ha yposae YY)

Beenenne. Oo0mas XapaKTepHCTHKA XHMHYEeCKHX 371eMEeHTOB " XUMHYEeCKUX peakuuii.

Iepuoauueckuii 3axod u Ilepuoanyeckas cucrema xumuyeckux djiementoB JI. . Menaeneena (11 4)

1-2 XapakTepucTika XapakTepUcTHKa JNIeMeHTa o ero | Xapaxmepusoeams XUMHIECKHE IEMEHTHI
UMIECKOro nonoxxennto B Ilepuoamdeckoit  cucreme | 1—3-ro NIEPHOZIOB N0 X IOJOKCHHIO B
eMeHTa Ha | XUMWIECKIX OIEMCHTOB . N MeH,:[eneveBa. [lepromyueckoll  cUCTeME  XUMHUYECKHX
OCHOBAHHH oo CBOI{CTBa OKCHJIOB, KHCJIOT, OCHOBAaHWH H | JICMCHTOB . U. § Menpeneesa.
- | COTEH B CBETE TEOPHH OIEKTPOIHTHYIECKOH Apeymenmuposams ~ CBOHCTBa  OKCHJIOB

. JMCCOUALUH u OKHCIICHUS- | ¥ THAPOKCHIOB METAIIOB U HEMETaJLIOB
[Tepuoaunueckoii
cucreme  JI. W BOCCTAHOBJICHUSI. TOCPE/ICTBOM  MOJICKYJIAPHEIX,  MOIHEIX
Y Pe— JleMoHCcTpanum. Mogenu aTOMOB | M COKPAlCHHBIX HOHHBIX  ypaBHCHHH
951eMeHTOB 1—3-T0 mepro/ioB peakiui

3 AmdoTepHbIe ITonsarue o HEepPeXOIHbIX aneMeHTax. | Obvichams, 4YTO Takoe aMQOTEepHbIE
OKCHJIBI u | AMdoTepHOCTS. T'enermueckuii psn | coenuHenus. Habmooame WM onucvieamo
THIPOKCHIBI NIEPEX0THOTO JJIEMEHTa. | PEeaKIUH MEXAY BELIeCTBaMH C MOMOIIBIO

JlabopaTopubie omnbIThl. 1. [lomydenume | pycckoro (pomHOro) s3plka U s3bIKa

THAPOKCHIA IIMHKA M HCCIEAOBAaHHE €r0o | XHMHH.

CBOWCTB Xapaxmepuzosamov JIBOMCTBEHHBII
XapakTep CBOHCTB aM(pOTEPHBIX OKCHIOB
U THUIPOKCUIOB. [Ipo80oOums OIBITHI TIO
TIOJTYYESHUIO u
MOATBEP)KICHUIO XHUMHUYECKHX CBOMCTB
aM(OTEpHBIX OKCHIOB U THIPOKCHJIOB C
coOJTI0IcHIEM TpaBHII TEXHHUKU
0e301acHOCTH

4 [lepuoanueckuit Ilepuoguueckuit 3akon u Ilepuoguueckas | Pasmuuams €CTECTBEHHYIO u
3aKOH u | cucrema XUMHYECKIX 9JIEMEHTOB | MCKYCCTBEHHYIO KIIaCcCH(UKAIHH.
[Tepuoanueckas . . Menpeneena. Apeymenmuposamuo OTHECeHHUe
cucreMa JemoncTpanum. Paznuunble ¢dopmer | Ileprmoanyueckoro 3akoHa K €CTECTBEHHOM
J1. W. | Tabmuig [Tepuoanueckoi CHCTEMBI. | KIacCH(HUKAIUH.

MemnpeneeBa B | JlabopaTopuble ombIThl. 2. MoaenupoBanue | Modenuposams XUMHUECKUE
cBeTe MTOCTPOCHUS Iepuogmaeckoit | 3aKOHOMEPHOCTH c BBIJICTICHHEM
Y4eHHUs o | cucremsl /1. U. Menneneena CYIIECTBEHHBIX
CTPOCHUH aTOMa XapaKTePUCTUK 00BeKTa u
MIPEICTaBICHNEM WX B IPOCTPAHCTBEHHO-
rpaduaecKoi
WM 3HAKOBO-CHMBOJIMYECKOH opme

5 Xumuyeckas Xumuueckas opraHusanus JKUBOH u | Xapakxmepuszoeamv  poidb  XUMHYECKUX
OpraHu3anus HEXKMBOW NPUPOABL. XMMHYECKHH COCTaB | 2JIEMEHTOB B XXMBOW M HEXHBOW MPHUPOJIE.
JKUBOM W | sOpa, MAaHTUU W 3eMHON KOpbl. Xummdeckue | Knaccuguyuposams XUMHUECKUE
HEXXHUBOH JJIEMEHTHI B KIIeTKax JKUBBIX | DJIEMEHTHI B KJIETKaX Ha Makpo- W
TIPUPOJIBI OpraHm3MoB. Makpo- H MHKPOIIEMEHTHL | MHKPO3JIEMEHTHI

JlemoncTpauuu. Mopnens CTpOEHUS
3eMHOTO Il1apa B IIONIEPEYHOM pa3pese

6 Krnaccudukarust O0o0IIeHHe  CBEACHHH 0  XUMHUYECKHX | OObsicHamb, YTO TaKoe XHMHUYECKas
XUMUYECKUX peaknusx. Knaccudukarms XHMHYECKHX | peaKlHus, PeaKklud COEIUHEHHUs, PeaKIuu
peakiuii MO | peakuuii MO  pa3NMYHBIM  OCHOBAHWSIM: | PA3NOXKCHHs, pPEaKkUud OOMEHa, peaKIHu
Pa3IHMIHBIM COCTaBYy WM  YHCIy  pearupylolmux W | 3aMeNeHHs, peaknuu HeWTpalu3aluy,
OCHOBaHUSIM 00pa3yIomuxcs BEIEeCTB, TEIIOBOMY 3G GeKTy, | IK30TepMHUIECKHe peakiumy,

HaIpaBJICHHUIO, HN3MEHEHUIO CTENeHeH | PHAOTEPMHYECKHE peaknuy, oOpaTUMbIe
OKHCIICHUS JJIEMEHTOB, 00pa3ylonyx | peakmuw,
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pearupyomue BEI[ECTBA, tasze, | HeoOpaTUMble  PEAKIMH,  OKUCIHTEIb-
HCTIONb30BAHUIO KaTalIN3aTopa. HO-BOCCTaHOBHUTEIIbHBIE peakiuy,
JlabopaTopHble oOnbITbI. 3. 3aMeUICHHE | TOMOTCHHBIC  PEaKIHMH, T'eTePOrCHHBIC
KENe30M MeAM B pacTBOpe  cyibdara | peakuumH, — KaTalUTHYECKHE  PEaKluH,
mexnu (1) HEKATaJIUTHYECKHUE pEeaKlUH, TeIIOBOi
ekt XUMHUECKOM peaxuuu.
Knaccuguyuposams XUMHYECKHE
peakIMu 1O Pa3IMIHBEIM OCHOBAaHUSIM.
Cocmagnames MONEKYISIpPHBIE, TOJHBIE U
COKpAILlCHHBIE HOHHBIE ypaBHEHUS
peaKIuii.
Onpedenams OKHCIIHUTEIh u
BOCCTAHOBHTENb, TPOIECCH OKUCICHUS M
BOCCTaHOBJICHUSI.
Habniooams w  onucviéams — peakiun
MEK/Ty BEIIECTBAMHU C MOMOIIBIO PYCCKOTO
(poIHOTrO) S3bIKA U A3bIKA XUMHUH
7 Ilonarue o CKOpOCTH XUMUYECKOMN
peakIuu. daxTopH!, BIIUSIIOLIHE Ha
CKOPOCTh XUMHYECKUX peaKIuii.
JemoncTpauuu.  3aBUCUMOCTb  CKOPOCTHU
XUMHYECKON peakiyn oT TIPUPOJIBI
pearupyomumx BEII[ECTB. 3aBHCHUMOCTD
CKOPOCTH XUMHYECKON peakun oT
KOHI[EHTPalMH  PEarupyIoIlUX  BEIIECTB.
3aBHCHMOCTH CKOPOCTH XUMHYECKON
peakuu 0T IUIOIAAM  CONPUKOCHOBEHHS
PearupyIotx petects («KHH}IH'IHI:I Obvacuams,  9TO  TaKoe  CKOPOCTb
coil»). 3aBUCUMOCTb CKOPOCTH XHUMHUYECKOH o
peakIMu  OT TEMIepaTypsl pearnpyrounux XHMITACCKOMN pCAKIUHH.
S Yemanaenueames MpUUUHHO-CIEACTBEHHBIS
CBSI3M  BIMSIHUSL ~ HEKOTOPHIX  (hakTo-
[Tonsarue JlaGoparopHele  ombITHl. 4.  3aBUCHMOCTH o
" POB Ha CKOPOCTh XHMUYECKHX PEaKIHH.
o CKOPOCTH | CKOPOCTH XUMHYECKON peakiuu oT
XUMHYECKON MPUPOABI  PEArupyloluX  BEmeCTB  HA Hatmodams . onuceisamy  peaiim
. MEX/y BEIIECTBAMHU C MOMOIIBIO PYCCKOTO
peakiyn npuMepe B3aHMOJICHCTBUS KHCIIOT c (DOHOTO)  A3bIka M A3bIKa  XHUMHH.
MeTalulaMH. 5.  3aBHCHMOCTB  CKOpPOCTH
XMMHYECKOH pEeakIMM OT  KOHIIEHTpPAaIHU Hposodums  onwiTs1, TIOATBEMIIATOIIH®
peATMpYIOIIX  BOWleCTB  Ha  NpHMepe 3aBUCUMOCTh ~ CKOPOCTH  XHMHYECKOH
o . | peakIuu OT pa3IuIHBIX (paKTOpOB
B3aUMOJICHCTBHUS IIMHKA c COJITHOM
KHCJIOTOH pa3nu4HOM KOHLEHTpAaLWH,
0. 3aBHCHMOCTb CKOPOCTH  XHMHYECKOH
peakuu  OT IUIOMAAM  CONPHUKOCHOBEHHS
pearupyronmx BemecTB. 7. MoaenupoBaHue
«KHIISIIETO CITOSI. 8. 3aBHCUMOCTH
CKOPOCTH XUMHYECKON peakiun oT
TEMIIepaTypbl PEarupyrollnux BELIeCTB Ha
npumepe B3aUMOJICHCTBHUS okcuza
menu (II) ¢ pacTBOpOM CepHOU KHCIOTHI
Pa3IMYHOM TeMIepaTypsl
8 Karanmuzaropsr Karamuzaroper m  karamu3. UHrHOWTOpEL. | O6BACHAMbS, UYTO Takoe KaTaJM3aTop.
AHTHOKCUIAHTHI. Habnwodams W onuceieams  peakuu
JlemoncTpauuu. [OMOTeHHBIH U reTepo- | MEXAy BEUIECTBAMU C TIOMOILBIO PYCCKOTO
TeHHbIN KaTaJIM3bL @depMeHTaTUBHBINA | (POIHOTO) sI3bIKA W SI3bIKA  XHMHHU.
KaTaJu3. Wurubuposanue. | CaMOCTOATENBHO — MPO60OUMb  OMBITEHL,
JlabopaTopHble omnbIThbl. 9. PasnoxeHue | MoATBEpKIAIOIINE BITUSTHUE
MepOKCHIa BOJIOPOJAa C IOMOIIBIO OKCHAA | KaTalu3aTOpPOB Ha CKOPOCTh XMMHYECKOH
mapranna (IV) u xaranasel. 10. OOHapykeHHEe | peakiuu
KaTaa3kl B HEKOTOPBIX TTUIIEBBIX
MPOJYKTaX. 11. HNurnduposanue
B3aUMOJEHCTBUSL KHCIOT C MeTallaMH ¢
YPOTPOITHHOM
10 0O6006mIeHNE U | Ypok-ynpaxHeHHe c ucnoss3oBanueM | IIposooumo OIICHKY COOCTBEHHBIX
CHCTECMaTHU3aluA CaMOCTOSITCIIbHOM pa6OTbI IO BBIIIOJTHCHHUIO IIOCTI/I)KeHl/lﬁ B YCBOCHUHN TEMBI.
3HaHUIl MO TeMe | MPOBEPOYHBIX TECTOB, 3aaHui u | Koppexmuposamo  cBon  3HaHHA B
«BBenenwe. yIpaxHeHn COOTBETCTBUH c TUTAaHUPYEMBIM
Obmas pe3yabTaToOM.
XapaKTepHUCTHKa Tonyyams XUMUYECKyl0 MH(GOpPManuH U3
XUMHYIECKIX Pa3IMYHBIX UCTOYHUKOB.
JJIEMEHTOB u IIpeocmasisime  MHGOPMALMIO 10  TeMe

27




XUMHYECKUX
peaKiuii.
Ilepuoanueckuii
3aKOH u
[Tepuoanueckas
cucTemMa
XUMHYCCKUX
3JIEMEHTOB

hig .

MemnpeneeBay

«O0miass  xapakTepUCTUKA  XUMHYECKHUX
3JIEMEHTOB M XUMHYECKHX  PEaKIHH.
Ilepuoanueckuii 3akoH u Ilepuonnueckas
cucremMa XUMUYECKUX 3JIEMEHTOB
J. . Menpeneesay B BUIE TaOJHUI, CXEM,
OMOPHOTO KOHCIEKTa, B TOM YHUCIE
¢ npuMeHenueM cpeacts UKT

11

Konrtponshast pabora mo teme «BBemenue. OOmias XapakTepHUCTHKa XHMHYECKHX 3JIEMEHTOB M XHMHYECKHX
peakuuii. [Tepuoanueckuii 3akoH u Ilepuonuueckas cucreMa xuMudeckux yeMenToB J. Y. MenneneeBa»

Tema 1. Metanasi (14/20 q)

12

Ilomoxenue
3JICMCHTOB-
METAaJIJIOB B
[Tepuoaunueckoit
CHUCTEME

J1. n.
MenneneeBa "
0COOEHHOCTH
CTpPOCHUS HX
aTOMOB.
Dduznyeckue
CBOICTBa
METaJIJIOB.
CraBbl

[Tonoxxenne wmerauioB B Ilepuonnueckoit
cucTeMe XUMHUYECKUX 3JIEMEHTOB
. . Menneneena. Meraumnueckas
KpUCTAJUIMYECKasl pelleTka M MeTaJulndecKas
XUMUYECKast CBSI3b.

O6mue ¢Qu3nueckue CBOKMCTBa
CmiaBel, HX  CBOHCTBA U

Hemoncrpanuu. OGpasIiisl CIIIIaBOB

MCTaAJIJIOB.
3HA4YCHUC.

Obvacusamy,  9TO  Takoe  MeTaJlIbl.
Pasnuuame hopmbI CYIIECTBOBaHHUS
METaJIOB: 9MIEMEHTBl U TIPOCTHIE
BEIIIECTBA.
Xapaxmepuzosamuo
MEHTBI-METAJUIBl [0  HX
B Ilepuogudeckoil  cucreme
Menpeneesa.
Ilpocno3zuposams CBOMCTBA HE3HAKOMBIX
METAaJJIOB 1o MIOJIOXKEHUIO B
Ilepuoamueckoii cucTeME€ XHMHYECKHX
3JIEMEHTOB

. . Menneneena.

Yemanasnusams npuInHHO-CIEICTBEHHBIE
CBSI3U  MEXIY  CTPOCHHEM aToMa,
BUJIOM  XMMHUYECKOW  CBSI3U,  THUIIOM
KPUCTAUINYECKOM pElIeTKH METalIoB —
MPOCTHIX BEIECTB U UX COCTUHEHUN

XUMHUYCCKHUEC el (S
TTIOJIOKCHHUIO

A N

13

XHUMHYECKHUE
CBOICTBa
METAaJIJIOB

XUMUYecKHe ~ CBOMCTBAa  METAVIOB  Kak
BOCCTaHOBHTEJEH, a TakkKe B CBETe HX
MOJIOKEHUSI B DJICKTPOXUMHYECKOM  PSIY
HanpsOKEHUH METalIoB.

JemoncTpanuu. Bzaunmopeiicteue
METaJIJIOB c HEMeTaJUlaMHu.
JlabopaTopHble onbIThl. 12. B3aumopeiicTeue
pacTBOpoB KHUCJIOT u coueit c
MeTaJIaMH

ObvscHsimb, 4TO TaKoe psl aKTHBHOCTH
METAJIJIOB. Ipumenameo €ero JUISt
XapaKTePUCTUKH XUMUYECKHX  CBOMCTB
MPOCTHIX

BEIIECTB-METAIIJIOB.

Ob6obwamys CHCTEMY XUMHYECKIX
CBOICTB METaJJIOB Kak
«BOCCTAaHOBUTEIILHEIE CBOMCTBAY.
Cocmagnsime  MOJNEKYISIPHBIC YPaBHEHHUS
peaKiyii, XapakTepU3yIOIHX XAMUIECKHE
CBOICTBA METAUIOB B CBETE Y4YEHHS
00 OKHCJIUTEIbHO-BOCCTAHOBUTELHBIX
npoIleccax, a peakiud C Yy4acTHeMm
JJICKTPOJIUTOB  Npedcmaesisims — TaKKe
U B HOHHOM BUJIE.

Habnodame W onuceieams  Peakiiu
MEXK/y BEIIECTBAMHU C MOMOIIBIO PYCCKOTO
(pomHOTO) sI3BIKA W S3bIKA  XUMHHU.
CaMOCTOSITEIBHO ~ MPO60OUMb  OTIBITHI,
MOATBEPIKIAOIINE XUMHIECKHE CBOWCTBA
METaJIOB, C  COOJIOJCHHEM  TIPABHI
TEXHUKH 0€301MacCHOCTH

14

MerTanisl

B TIpHUpoe.
OO01mue  crocoOsl
WX TIOTy4eHHS

Mertannsl B mpupoae. OOmme cmocoObl HX
MOJTYYCHUSL.

JlaGopaTopHsble onbIThl. 13. O3HaKOMIICHHE C
pyramu Kesesa. 14. OxkpammBaHue
IUIAMEHH COJISIMH IIETIOYHBIX METAIIOB

Knaccuguyuposams  HopMBI  TIPUPOTHBIX
COEIMHEHU METAaJlIOB.
Xapakmepuzoeamy ~ 0o0mme  crocoOBI
MOJNy4eHUs] METAJUIOB: HHMpPO-, THIPO-
u SNIEKTPOMETAILTYPIUH.
Konkpemusuposamo 3TH Croco0bI
OpyUMepaMd M YPaBHEHWSIMH  peaKiuid
C COCTaBJICHHEM 3JICKTPOHHOTr0 OanaHca

15

ITonsrue
[ KOppO3UH
METaJJIOB

Koppo3uss MeTalsioB W CHOCOOBI  GOPHOBI

C HeH

Obvsacusimb,  4TO ~ Takoe  KOPPO3HSI.
Pasznuuame XAMHYECKYIO u
INEKTPOXUMHIECKYIO KOPPO3HIO.
Hnmocmpuposams TOHSITHS «KOPPO3HUSD»,
«XHUMHYECKast KOPpO3Hs»,
«OIIEKTPOXHUMHYECKAS KOPPO3HS»
pUMEpaMH.

28




Xapakmepuzoéamy ~ CIOCOOBI  3aIIUTHI
METAJJIOB OT KOPPO3UHU
16-17 Obmas Obvacuamo 3TUMOJIOTHIO Ha3BaHUA
XapaKTEePUCTHKA TPYIIIBI «IIETOYHBIC METAILTBDY.
3JIEMEHTOB 1A Hasamyo o01IyIo XapaKTEePUCTUKY
TPYIIIIHL IIETOYHBIX METaUIOB 10 HMX MOJIOKEHHUIO
OO0mas XapaKTepUCTUKA LIETOYHBIX N
CoenuHeHUS B [lepnoanmyeckoil cucTeMe XHMHYECKHUX
metayinoB. lllenouHsle MeTamnasl B IpU-
IIETOYHBIX 3JIEMEHTOB . n. Menneneesa.
pone. CmocoObl mx mnomydeHus. CrpoeHue
METaJJIOB Xapakmepuzoeamsv cTpoeHue, GU3NIECKUE
aromoB. lllemounble MeTaulbl — TIPOCTHIE o
N U XHUMUYECKHE CBOHCTBAa  IIEJIOYHBIX
BEILIECTBA. Baxneiimme COCIMHEHHUS
METaJJIOB B CBETE OOIIEro, 0COOCHHOrO U
MIETIOYHBIX METAJUIOB — OKCHUJIBI, THIPOKCHIIBI
eIMHUIHOTO.
u coJn (x0puasl, KapOOHATHI,
. Ilpeockazvieams ¢dusnyeckue u
cynbdarel, HUTpPAThl), HX CBOWCTBA U .
N XUMHYECKHE  CBOWCTBA  OKCHAOB U
NpUMEHEHHEe B HAapOAHOM  XO3sHCTBe.
N THIPOKCHIOB
Kanuitasle ynoopeHus.
IIENTOYHBIX METAZIOB Ha OCHOBE WX
Jdemonctpamuu. OOpas3pl  IIEIOYHBIX |
COCTaBa WU CTPOCHUS U NOOMBEPHCOAMb
IIET0OYHO3EMEITbHBIX METAJIIOB.
N .’ | TIPOrHO3BI YpaBHEHUSIMU
BsauMmoeiicTBrie HATpUs, JUTHS C BOJOW. N
o COOTBETCTBYIOIINX PEAKLIUH.
B3aumonelicTBre HaTPUsI ¢ KHCIOPOIOM
Ilposodums pacdeTsl MO XUMHYECKUM
dbopMylnaM ®  ypaBHCHHSM  pCaKIHH,
MIPOTEKAIOMNX C y4YacTHEM IIEIOYHBIX
METAJUIOB U UX COSAMHCHUN
18-19 Ilenounozemenbn | OOmas  xapakrepuctuka anemeHToB A | Obwacuames JTHUMOJIOTHIO Ha3BaHUS
ble METaJUIBL. | TPYIIIBL: CTpOCHHUE aTOMOB, | TPYHIIBl «IIEJIOYHO3EMENbHBIE METAJUIBI».
CoenuHeHust [IETIOYHO3EMENbHBIE METaIBl — TpocTeie | [Jasams o0mryro XapaKTEPUCTHKY
[IETIOYHO3EMENbH | BEIIECTBA metauioB  IIA  rpynmer  (Be, Mg,
BIX METaJUIOB W WX CBOICTBAa, BaKHEHIINE COEAWHEHMsS | IIETOYHO3EMENBHBIX METAIOB) IO HX
IIEIOYHO3EMENBbHBIX METAUIOB — OKCHIBI, | MOJOXKeHHI0 B Ilepnoamdeckoil cucreme
THIIPOKCHTBI u coim (xJI0pHABL, | XUMHYECKUX 3JIEMEHTOB . .
KapOOHATEHI, HUTpATHI, cynbdarsl, | Menneneesa.
docdarpl), MX CBOHCTBA W MNPUMEHEHHUE. | Xapaxkmepuzoeamsb CTPOCHHE, GU3UIESCKUC
JlemoHcTpanum. BzanmopeiicTBue | ©  XMMHYECKHE  CBOWCTBA  IIEJIOYHO-
KaJIbIIHs c BOJIOM. BzaunmopeiicTBre | 3eMenbHBIX METaJIOB B CBeTe OOIIEro,
MAarHusi ¢ KUCJIOPOIOM. 0c00eHHOTO u €AMHUYHOTO.
JlaGopaTopHsble onbIThI. 15. B3aumoneiictsue | [lpedckaszvisams (uznaeckue u
KaJbIsA [¢ BOJIOH. 16. ITonydyenue | XUMHUYEeCKHE€  CBOWCTBA  OKCHIOB U
THIPOKCHIA KalblIUs W HCCIEIOBaHHE €ro | TUIPOKCHIOB
CBOWCTB MetaioB IIA rpynmbl Ha OCHOBE HX
COCTaBa U CTPOCHUSI H 1n00mMEepiHcoams
TIPOTHO35I YpaBHEHUSIMU
COOTBETCTBYIOIINX peakiuid. [Iposodums
pacuerst o XAUMHYECKIM
dbopMynaM ®  ypaBHEHHSM  pEaKIHi,
NPOTEKAIOIINX C YYacTUEM INENIOYHBIX
METaJIJIOB M UX COEAUHEHUI
20-21 Amomuauii u ero | CtpoeHue artoma, (HU3MYECKHe W XHUMHUYeCKue | Xapaxmepuzoeamb aJIOMUHUH 10 €ro
COEeIMHEHUS CBOICTBa ATIOMUHUSA Kak npocroro | nojnoxenuto B Ilepuoauueckoil cucreme
BemecTBa.  CoemMHEHWs  alIOMHHHS  — | XUMHYECKHAX 9JIEMEHTOB . n.
OKCHI ¥ THApOKCHI, wuX aMmQoTepHBI | MeHzaeneesa.
xapakrep. Baxneiimme comm amomuHHA. | Onuceiéams CTpoeHHE, (U3NUECKHE U
[TpumeHeHNe aTIOMUHUS U €r0 COSIMHEHUI. XUMHYECKHE CBOMCTBa AIIOMUHMS,
JlaGopaTopHble onbIThl. 17. IlomydeHue | moAaTBep’kAas HUX  COOTBETCTBYIOLIMMH
THIPOKCHIA QIIOMHHHMS M  HCCJICAOBAaHHE | YPaBHEHMSIMH PEaKIIUi.
€ro CBOWCTB Obvsacusmy ~ TBOMCTBEHHBIH  XapakTep
XAUMUYECKUX CBOWCTB OKCHJIa u
THIPOKCH/IA AMIOMUHHS.
Konxpemusuposams  3IEKTPOIUTHIECKOE
MOJTy9YeHUE METaJJIOB OTIHCaHUEM
MIPOU3BOJICTBA ATIOMHUHUS.
Yemanaenueames  3aBucumocth  obnacteit
NPUMCHCHUA aJIlOMHUHUA W €ro CIUIaBOB
OT CBOMCTB.
IIpo6ooums pacueTbl MO XUMHUYECKUM
dbopMynaM ®  ypaBHEHHSM  pEaKIHH,
MPOTEKAIONINX C YYacTHeM AalllOMHHUS W
€r0 COEeIUHEHUN
22-23 XKeneso wu ero | CrpoeHue aroma, GU3HUCCKHE M XUMHUYECKUE | Xapaxmepusosams TOJIOXKECHHE IKee3a

COCAUHECHUS

CBOMCTBA Keje3a KaK IPOCTOro

B Ilepuonnyeckorl cucreMe XHMMHYECKHX
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BEIIECTBA.
Tenernueckue pagsl Pe?* u Pe®. Baxweiimme
coiu  keje3a. 3HAUYEHHE JKelesa U ero
COeMHEHHI [ TNpUPOABl U HAPOIHOTO
X03s1iicTBa.

JemoncTpauuu. Bzanmopeiicteue
METAJNIOB ¢  HeMertayiamu.  [lomydeHune
THJIPOKCH]IOB xKelesa D u 1.

KauecTBenHble peakiuy Ha nonbl Fe?* u Fe®'.
JlaGopaTopHble ONBITHI.

18. BsaumojelicTBue xemesa C
KHCJIOTOH.

19. Tlomydyenwe ruapokcunoB keneza (II)
u (III) n u3yueHne ux cBOHCTB

COJITHOM

3JIEMCHTOB J1. n. Menneneena,
OCOOCHHOCTH CTPOCHHS aTOMA.
Onucviéams (HU3NIECKAC W XUMUUICCKUC

CBOifcTBa  Kede3a, MOATBEpXKIas  HX
COOTBETCTBYIOLIMU YpaBHEHUSMHU
peaxuuii.

Pasznuuame 4yryHsl U cTanu.

ObvsicHamb HaIH4YNE JIBYX TCHETHYCCKUX
PSIOB coeauHeHnit xenesa Pe?” u Pe®* |
Yemanasnueamos 3aBucUMOCTh  00JacTel
MPUMEHEHUS Kelie3a W €ro CIUIaBOB OT
CBOMCTB.

Ilposodums pacdeTsl MO0 XHMHYECKHM
dbopMylnaM ®  ypaBHEHHSM  pCaKIHH,
MPOTEKAIOUINX C Y4YaCTHUEM jKelle3a U ero
COCTMHCHHI

24 O06o01ieHne Ypok-ynpaxHeHue c HCIIONIb30BaHUeM | [Ipogooumsb OIICHKY COOCTBEHHBIX
3HaHHH MO0 TEME | CaMOCTOSITENbHOW paboThl MO BBINOJIHEHHUIO | JOCTIKCHUH B YCBOCHUU TEMBI.
«MerTamis MIPOBEPOYHBIX TECTOB, 3aaHui u | Koppexmuposamy ~ cBOM  3HaHUS B

yIpa>KHEHUH COOTBETCTBUHU c IUTAaHUPYEMBIM
Pe3yIIbTaTOM.
IHonyuamsy ~ XUMHYECKYI0  WH(DOPMAIIHIO
u3 Pa3IHYHBIX HCTOYHHKOB.
Ilpedcmasnames WHDOPMALMIO TIO TEME
«Metame» B BHAC TaOdMI, CcXeM,
ONOPHOTO KOHCIEKTa, B TOM YHUCIE
¢ npumenenueM cpeacts UKT

25 KontpoabHast pa6ora no teme «MeTtanibi»

26 Pemenne Pemenne  3KCHEpUMEHTANBHBIX 3aJad  Ha | ODKCIEPUMEHTAIbHO uccnedogams
IKCIICpHMEHTANIBH | PacliO3HAaBaHHE W IIOJNYYeHHE COSIUHEHMI | CBOMCTBA METANIOB M HMX COCAWHEHHH,
BIX 3a71a4 | MeTaJuIoB pemaTh SKCIEepUMEHTANbHBIE 3aJadd 110
Ha paclio3HaBaHHE Teme «MeTaby.

u MOJIy4CHUE Pabomamu c 71a00PAaTOPHBIM
COCIMHCHUHN o0OpyZOBaHHEM W  HarpeBaTEIbHBIMH
METaJJIOB npubopaMu

B COOTBETCTBHU C MpPaBHJIAMH TEXHUKH
0e30MacHOCTH.

Habnrodams CBOWCTBA METANIOB M HUX
COCIIMHEHU W SIBJICHWM, MPOMCXOISIINX
C HUMH.

Onucvligams XUMHIECKHHA  IKCIIEPUMEHT
C TIOMOIIBI0 PYCCKOro (POIHOTO) S3BIKa
U SI3BIKA XUMUH.

Dopmynuposams BLIBOJBI M0 PE3YJIbTaTaM
NPOBEIEHHOTO DKCIIEPUMEHTA.
Onpedensme  (Mcxons W3 y4eOHOM
3aJa4i) HEOOXOIUMOCTh HCIIOJIb30BAHUS
HaOJIIOICHHS MM SKCIIEPUMEHTA

Tema 3. Hemeranasl (24/34 1)

27

Oomas
XapaKTEePUCTHKA
HEMETAJIIOB

OO0mas XapaKTepUCTHKA HEMETAaJUIOB:
nojokenne B [lepuogmueckoit  cucteme
xumuueckux snemeHToB J[. M. MeHnneneena,

0COOEHHOCTH CTpOEHHMS aTOMOB,
anekTpooTpunarensHocts  (30)  kak  Mepa
«HEMETAITTMYHOCTU Y, pan 30.

Kpucrammdeckoe CTpOCHHE HEMETAIOB —
l'lpOCTl)IX BCILICCTB. A.]'IJ'IOTpOl'lI/ISI. cDI/l3I/l'-[CC](I/Ie
cBoiictBa  HeMeTalioB.  OTHOCHUTEILHOCTH
MOHATUIN «METAUI» U «HEMETAILI»

ObvsicHamb, 4YTO  TaKOe  HEMETallIbL,
TaJIOTCHBI, aJUIOTPOIHBIC BUAOHU3MCHCHHS.

Xapaxmepusosamo XUMHYECKHE
JJIeMEHTBI-HEMETaJIIbI u MIPOCTHIE
BEIIIECTBA-HEMETalIbL: CTpOEHHE,
¢uznaeckue

CBOWCTBA  HEMETAJJIOB,  CIIOCOOHOCTH
K aJUIOTPOIHH.

Packpvieamy ~ TPUYMHBL  QUIOTPOIHHL

Haszvléams COCJIMHEHUSI HEMETAUIOB  T10
dbopmynam u cocmasisime GopMyaBl MO
UX HA3BAHHSIM.

O6vsicHsams  3aBUCHMOCTh CBOMCTB  (MITH
NpeNCKashiBaTh  CBOMCTBA) XHUMHYECKHX
DIIEMEHTOB-HEMETAIUIOB OT HX MOJIOKEHHS
B Ilepuoanueckoil cucTeMe XHMHYECKHX

3JIEMEHTOB J1. n. Menneneesa.
Yemanasnuseams NpUYMHHO-CIIEICTBEHHbBIE
CBSI3U MEXTY CTpOEHHEM aroma,
XUMHYECKOU CBS3bI0, TUTIOM
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KPUCTAJUIMYECKON PEIISTKH HEMETAJUIOB U
UX  COeAMHEHHH, uX  (QunueckumMu
CBOMCTBaMH.

Jlokazvieams OTHOCUTEIBHOCTb ITOHATHI
«METAID» ¥ «HEMETAJII»
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Bonopon

Ilonoxxenune Bomopona B Ilepuoanueckoit
cucTeMe XUMHYECKUX 3JIEMEHTOB
. U. MengpeneeBa. CtpoeHue atomMa U
MoJeKynbl.  Duzndyeckue U XUMUYECKUE
CBOWCTBA BOJOPOAA, €ro IOJy4eHUe U
NIPUMEHEHHE.

JlaGopaTopable onbIThl. 20. Ilomydenue
U pacro3HaBaHUE BOJOPOJIa

Apaymenmupoeamuo 000CHOBaHHOCTH
JIBOMCTBEHHOTO  TIOJIOXKEHUS ~ BOAOpOJA
B Ilepuoanueckoit crucTeMe.

Xapaxmepuzosams ctpoeHue, GpU3HUIECKUE
U XUMHYECKHE CBOMCTBA, MONyYEHHE U
MPUMCHCHHE BOJIOPOJIA.
Hasvieambs  COCNUHEHHWS BOAOpOAa IO
dbopMmynaM u cocmagnime (QOPMYIBI IO
ux Ha3BaHHSIM. Vemanaenueamo
MIPUYHUHHO-CJIEJCTBEHHBIE CBSA3U  MEXKIY
CTPOCHHEM aroMa, XHMUYECKOH CB3bIO,

THIIOM KPHCTAUTHIECKOI PpeLICTKH
BOZOPOJA, ero uznueckumu u
XUMHYECKUMU CBOHCTBaMH.

Ilposooums, Habriodamv WU ONUCHLIBAMD
XUMHUYECKUH IKCIICPUMEHT T10 TIOTYYCHHIO,
COOHMpPaHUIO u pacrno3HaBaHHIO
BOJIOpOJIa C  COONIOJICHUEM  TPaBHII
TEXHUKH 0€301TaCHOCTH.

Boinoanames  pacdeTsl MO0  XHMHYCCKHM
dbopMynaM ©  ypaBHEHHSM  pEaKIMid,
MPOTEKAIOIINX C y4acTHEeM BOIOPOAa U
€ro COeaMHEHHUH
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Bona

Crpoenue MOJIEKYJIBI. Bonoponnas
XUMHUYECKasl CBsA3b. Du3Mueckue CBOICTBa
BOJIBI. AHomanuu CBOICTB BOJIBI.
T'uppodunbable W THAPOGOOHBIC BEIIECTBA.
XuMuyeckue CBOMCTBa BOJIBI.
Kpyrosopot Bomel B mpupoxae. Bomoouunctka.
Abpanus BOJIBL. BrrToBbIe
(UIBTPHL MunepaibHbIe BOJIBL.

JuctmiumpoBaHHas BOjAa, €€ MONydYeHHE U
IIPUMEHEHHE.

JlabopaTopHuble onbIThl. 21. HccienoBanue
TIOBEPXHOCTHOTO HaTSDKEHUS BOJIBL.
22. PacTBOopeHHME  TepMaHraHaTta — Kayus
WIA MEIHOTO Kymopoca B  Bome. 23.
l'unpatamus 06e3BokeHHOTO cynbhaTa Menu
(II). 24. V3roToBineHNE THUIICOBOTO OTIIEYATKA.
25. O3HakOMJICHHE C KOJUIEKLUEeH OBITOBBIX
¢unpTpoB. 26. O3HaKOMIIEHHME C COCTABOM
MHHEpPaJIbHOH BOJIBI

Xapaxmepuzoeamv cocTaB, (QU3MUECKUE
M XUMHYECKHE CBOMCTBA, HAXO0XICHUE B
pupoie Hu MpUMEHEHHE BOJIBL.
Cocmasnsims  MOJIEKYJISIDHBIE  YpaBHEHUS
peakiuuii,  oTpakaloue  XUMHUYECKHE
CBOMCTBA BOJIBI.

Yemanasnuseams NpUMUHHO-CIICICTBEHHBIC
CBSA3M MEXAY XHMHYECKUMH CBS3SIMH,
THIIOM KPHCTAJUINIECKOU pemeTku
BOJIbI, €¢ (DU3UUCCKUMH U XUMHUYCCKUMHU
CBOMCTBaMH.

Bvinonnsims  pacdersl MO XUMHUYECKUM
dbopMynaM W ypaBHEHHSM  pEaKIHid,
MPOTEKAIOUINX C YIaCTHEM BOIBI
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Tanorenst

Obmas XapaKTEePHUCTHKA TaJlOTCHOB:
CTPOSHHE aTOMOB; IIPOCTHIE BEUIECTBA U
OCHOBHBIE  COGAWHEHHS  TaJlOTEHOB, X
cBoiictBa. KpaTkue cBemeHHss o0  XJope,
opome, ¢Tope wu iiome. IlpumeHeHue
TaJOreHOB M WX COCJUHEHWH B HApOIHOM
XO3SHCTBE.

HemoncTparmu.  OOpasmpl  TajJOreHOB  —
TIPOCTHIX BEUIECTB. B3aumoneiictsue
TaJOTCHOB c HaTpHeM, AIIOMUHHEM.
BritecHenne xmopoMm Opoma wim Homa u3
pacTBOpPOB UX coieit

Xapaxmepuzosams ctpoenue, pusndeckue
U XMMHYECKHE CBOMCTBA, MONyYCHHE U
MPUMEHEHHE TATOTEHOB C UCIIOIb30BaHIEM
pycckoro (pomHOTO) SI3BIKA u
SI3bIKA XUMHH.

Hasvieamvs COCIMHEHHS TalOrCHOB T10
dopmynie U cocmaensms HOPMYIIBI TIO HX
Ha3BaHHIO.

Yemanaenueames MpUYUHHO-CIIEACTBEHHBIS
CBSI3M  MEKAy  CTPOGHHEM  aroma,

XUMUYECKOI CBSI3BI0, THUIIOM
KPUCTAUTMYECKOH PEIIeTKH T'aJOTeHOB, MX
(uznIecKUMHU i XUMHYECKHMHU
CBOMCTBaMH
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CoeauHenus
rajJoreHoOB

OcHOBHBIE COCIMHEHHUS raJoreHOB:
raJoOreHOBOIOPOIBI, coiu
raJoreHOBOJOPOIHBIX KUCIIOT.

JlemoHcTpanuu. O06pasiipt MIPUPOJTHBIX

coequHeHU xyopa. JlabopaTopHble ONBITHI.
27. KayecTBeHHas peakiusi Ha TaJOTEHU]I-
HOHBI

Xapaxmepuzoeams cOCTaB, (HHU3NUECKHE
U XHMHYECKHE CBOMCTBa, MOJIyYCHHE
U TpPUMEHEHWE COEIWHEHHI TIaJoreHOB
C HCIHOJIb30BAaHUEM PYCCKOTo (POJHOTO)
S3bIKa M A3bIKA XUMHH. Hazeieame
COEIMHEHUSI raJioreHoB o
dopmyne u cocmagasime GopMynbl MO HX

Ha3BaHUIO.
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Yemanasnusamo MPUYUHHO-CJICACTBCHHBIC

CBSI3M  MEXKAYy XHMHUYECKOH  CBA3bIO,
THIIOM KPHCTaJUTHYECKOit peLIeTKH
COCIMHEHUH TallOreHOB, UX (U3HYCCKH-
MH W XAMHYECKHMMH  CBOWCTBaMH.
Ilposodums, HabMOOamMs W ORUCLIEAMD
XUMHYECKHUIA IKCIIEPUMEHT o
pacro3HaBaHHUIO  TAJOTE€HHA-HOHOB  C
COoOJI0ICHIEM MIPaBHII TEXHHUKU
0e301acHOCTH.

Bvinonnams  pacdeTsl MO XUMUYECKUM
dopMynaM U ypaBHEHMSAM  peakuui,
MIPOTEKAOMIUX C Y4YacTHEM COEAUHEHUl
rajJlOreHOB
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Kucnopon

CrpoeHHe aToMa W ajUIOTPONHS KHCIOPOJa;
CBOWCTBA W MPHMCHECHHE €ro aUIOTPOIHBIX
Mo u(bUKALTHA.

JladopaTopHble onbiThl. 28. [lomyuyenwue,
coOupaHHe U pacro3HaBaHKUE KUCIOPOaa

Xapaxmepuzoseamo CTpOCHHUE,
AUIOTPOINIO, (BU3HMUYCCKHE U XUMUYECKUE
CBOWMCTBA, TIOJYyYCHHE M TMPUMEHCHHC
JUIOTPOIHBIX MOAU(MDUKALMN KUCIOpOAa
C HCIIONBb30BaHHEM PYCCKOTO (POIHOTO)
SI3BIKA U SA3BbIKA XUMUHU.

Yemanasnusams npUIAHHO-CIICICTBCHHBIC
CBSI3U MEXITY CTpOCHUEM aTroma,
XUMHYECKOMN CBSI3BIO, THTIOM
KPUCTAUIMYCCKON  PEIICTKH  KUCIOPOa,
ero  (GpU3MYECKUMM M  XHMHUYECKUMHU
CBOWCTBaMHU. Bwinoniuams pacyeTsl 1O
XUMHUYECKUM (opMysiaM M ypaBHCHHSM
peakuuii, TOPOTEKAIOIUX C y4acTHEM
KHCIIOpoJa.

Ilposoodums, HabMOOamMs W ORUCHLIEAMD
XUMHUYCCKUH IKCTICPUMEHT T10 TIOJTYUCHHIO,
COOHMpPaHUIO u Pacrno3HaBaHHIO
KHCIOpOJa C  COONIOACHHEM  IpPaBHII
TeXHUKH 0€30I1aCHOCTH
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Cepa, ee
¢duzngeckue

u XHUMHUYCCKUE
CBoOIiCTBa

Crpoenue
CBOWCTBA H
Cephl.
JemoncTpanuu. BzaumopeiicTeue cepsl
C MeTaJUlaMH, BOJOPOIAOM U KHCJIOPOIOM.
JlabopaTopuble  onbIThl. 29. Topenue
Cephl Ha BO3/IyXE U B KHCIOPOIe

aToMa o
MIPUMEHEHHE

UIOTPOIHS  CEpbl;
pomMOmyecKoit

Xapaxmepuzosamo CTpOEHHE,
AIUIOTPONHUIO, (PU3MUYECKUE U XUMHUYCCKHE
CBOWCTBa, TIOJNIyYCHHE ¥ TNPHMCHECHUE
Ceppl C  HCIOJB30BAaHHEM  PYCCKOTO
(pomHOTO) sI3BIKA W fA3bIKA XHUMHHU.
Yemanasnusams npUUIMHHO-CIICICTBCHHBIC
CBS3H MEXTy CTPOSHUEM aroma,
XUMHYECKOMN CBS3BIO, THIIOM
KPHUCTAUINYECKON PEIIeTKH KHCIOPOa,
ero  (U3UYECKUMH H  XHUMHYECKUMH
CBOMCTBaMH.

Boinonnsms  pacdeThl MO XUMHYCCKUM
dbopMynaM W ypaBHEHHSM  pEaKIHid,
NPOTEKAIOIIUX  C  y4acTHeM  CEphl.
Ilposodums, HabMOOamMb W ONUCHLIBAMD
XUMHYECKHHA DKCIEPUMEHT [0 TOPEHHUIO
ceppl Ha BO3QyXe M B KHCIOpOIE C
coOII0IEHUEM MPABHIT TEXHHKH
0€e30MacHOCTH
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CoenuHenus
cephl

Oxcunpl cepel (IV) u (VI); ux nomyuenue,
CBOWCTBA U IPUMEHEHUE

Xapaxmepuzosams cocTaB, (u3NUecKue
M XUMHYECKHE CBOMCTBa, MOJy4YeHHE
W TpUMEHEHHE  COCJWHEHHH  Cephl
C HCIIONb30BaHHEM PYCCKOTO (POIHOTO)
SI3BIKA M SI3BIKA XAMHH.

Haszvieams coenuHEHHs cepbl 1o GopMyIne
u  cocmaeisame  GOPMYNBI 1O WX
Ha3BaHUIO.

Cocmasnsimy MONEKYNApHbIE W HOHHBIE
YpaBHEHUsI pPEaKIMi, XapaKTepU3yIOIIue
XHUMHUYECKHE CBOWCTBA COCAMHEHUH CEpBbI.
Onucwvigame TIPOLIECCHI OKHCIICHUSI-
BOCCTaHOBIICHUSI, onpeoensims OKUCIUTEIDb
W BOCCTAaHOBHTENb M  COCMABIAMb
JNIEKTPOHHBII OaaHc.

Ycemanasnusams npuUMHHO-CIECTBEHHBIE
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CBSI3U  MEXIY XUMHYECKOH  CBS3bIO,
TUIIOM KPHCTAJUIN4ECKOU permeTku
COCIMHEHUH Cepbl, UX (UINYSCKUMH U
XMUMUYECKUMH CBOHCTBaMHU
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CepHast  KHcloTa
KaK  DIICKTPOJHT
U ee con

CepHasg KHCJIOTa KaK DdJCKTPOJIUT M ee
CONM, WX TpPUMCHEHHE B  HAPOAHOM
XO34HCTBE.
JlemoHcTpanuu.
COCJMHEHUH  CEepBI.
JUIL  HapOJHOTO  XO3dHCTBa
JlaGoparopuele  ombITel.  30.
pa30aBIeHHOMN CepHON KUCTOTHI

O06pasipt
O06pa3ibt

TIPUPOIHBIX
BaXKHEHTITUX
cynb(haros.
CaoiicTBa

Xapaxmepuzosams cOCTaB, (u3HMUeCcKue
¥ XHUMHUYECKHE CBOWMCTBA KaK IICKTPOJIHMTA
CepHOM KHCIIOTHI C  HCIIOJI30BaHHEM
pycckoro (poOHOTO) s3bIKA M sA3BIKa
XUMHH.

Cocmaensime  MONCKYJSIDHBIE W HOHHBIC
YpaBHEHUsI pPEaKUuil, XapaKTepU3YIOLIHX
XUMHYECKHE CBOMCTBAa COCIMHEHUH Cephl
1 cepHOH KHCIOTHL. Onucvigams 00IaACTH
MPUMEHEHUS

CEpHOM KHCIOTHI B HapOIHOM XO3SIHCTBE.
Ilposoodums, HabOOamMs W ONUCLIGAMD
XUMHYECKUH IKCIEPUMEHT,
XapaKTEePU3YIOUINI XUMHUYECKHE CBOWCTBA
CepHOM KHCIIOTBI KaK O3JEKTPOJHTA, C
COOJTIOICHIEM TPaBHIT TEXHHUKU
0e30macHOCTH.

Pacnosznasams cynpdaT-uOHBI
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CepHast  KHucIoTa
KaK OKHCIUTENb.
Ilonyuenue u
MIpUMEHEHNE

CEpPHOM KUCIOThI

CepHas KHCJIOTa Kak OKHCIIUTEIb.
IIpou3BOACTBO  CepHOW  KUCIOTBI M €€
IIPUMEHEHHE.

JlemoHcTpanum. BzaumopeiictBue
KOHUEHTPUPOBAHHOM  CEpHOW  KHUCIOTBI  C
Menpro.  OOyrimBaHHE — KOHLGHTPUPOBAH-
HOM  CepHOH  KHCIOTOH  OpraHMYEcKUX
COCJIMHEHHUH. PazbaBnenne cepHOH
KHCJIOTBI

Xapaxmepuzosamuo CBOICcTBa
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI Kak
OKHCIIHUTENS C HCHOJB30BAaHHEM PYCCKOTO
(poaHOTO) f3bIKA M SA3BIKA  XUMHH.
Cocmasnsaimy ypaBHEHUS OKHCIHUTEIBHO-
BOCCTAaHOBHUTEJILHBIX ~PEaKIUil  METOJ0M
3JIEKTPOHHOTO OanaHca.
Onucviéamo TIPOU3BOJICTBO
KHCJIOTEHI.

Bvinonrnams pacdeTsl MO0  XUMHYECKHM
dbopMynaM ©  ypaBHEHHSM  pEaKIHH,
MPOTEKAIOIMIMX C  y4YacTHEM  CEepHOHU
KHCIIOTEHI.

Habniooams w onucviéams XUMHYECKUN
JKCIICPHUMEHT

cepHoi
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A3sor u €ro
CBOIiCTBa

CTpOeHI/Ie aToMa " MOJICKYJIbL
CBOMCTBA a30Ta KaK IIPOCTOr0 BEUIECTBA

a3oTa;

Xapaxmepuzosams cTpoeHUE, Gpu3NUeCcKue
W XMMHYECKHE CBOMCTBA, MONyYCHUE U
MPUMEHEHHE a30Ta C HCIOIb30BAHHEM
pycckoro (pomHOTO) sI3BIKa M SI3BIKA
XHMHN.

Haszvieams coequHEHUS a30Ta IO opMyIie
U cocmasenambs  (GOPMYIBl O  UX
Ha3BaHMIO.

Yemanaenueames npuuuHHO-CIIEACTBEHHBIS
CBSI3M MEXIy CTPOGHHEM aroMa H
MOJIEKYJbl, BHIOM XHMHYECKOH CBS3H,
THIIOM KPHCTAIUIMYECKOH PEIIeTKH a3oTa
n ero (QU3WIECKUMH M XHMHYECKHMH
CBOMCTBaMHU.

Buinonnsms  pacdeTbl 1O  XHUMHYECKUM
dopMynaM M ypaBHEHHMSIM  peakuui,
HPOTEKAIOIINX C YYaCTHEM a30Ta
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AMMHaK H €ro
cporictea. Coimn
aMMOHUS

AMMUak, CTpOEHHUE, CBOICTBA, MOJy4YeHHE U

MIpUMEHEHHE. Comu aMMOHUS, HX
CBOWCTBA u MIPUMEHEHHE.
JlaGopaTopHsle onbIThl. 31. I3yueHme
cBoiicTB ammmaka. 32. Pacmo3naBanme

coJieii aMMOHMS

Xapakmepusoéams ~ cOCTaB,  CTPOEHHUE
MOJIEKYJIbI, (DU3MYECKUE M XHUMHYECKUE
CBOWCTBA, IMOJNy4eHHE M TNPUMCHCHHUE
aMMpaka C HCHOJIb30BaHHEM PYCCKOTO
(pomHOTO) sI3BIKA W S3bIKA  XUMUHU.
Hasvieams conm aMMOHHA 10 (GopMyIam
U cocmasnams  (GOPMynBl O HX
Ha3BaHMSIM.

3anuceisams  MONEKYNSAPHbIE M HOHHbBIC
YpaBHEHUsSI pPEaKHil, XapaKTepU3yoLIne
XAMHYECKHE CBOMCTBA aMMMaka M COJeH
AMMOHHSI.

Cocmaensime ypaBHEHHS OKHCIUTEIBHO-
BOCCTAQHOBHTEJIBHBIX PEAKLHi C ydacTuem
aMMHaKa C  TNOMOILIbI  3JIEKTPOHHOTO
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OanaHca.

Yemanaenueames npuuuHHO-CIIEACTBEHHBIS
CBSI3M  MEXIY BHAAMH  XHMHUYECKUX
CBsI3ei, TUIAMU KPHUCTAIITHIECKUX
pelIeTOK aMMuaka | COJied aMMOHHUS
d uX (QUINYECKUMH U XUMHYECKHMH
CBOIcTBaMU.

Ilposoodums, HabOOamMs W ONUCHLIGAMD

XUMHYECKUI 9KCIICPUMEHT o
pacro3HaBaHWIO HOHOB  aMMOHHS  C
cOOJII0IEHUEM MPaBHI TEXHHKH
0e30IacCHOCTH.

Bvinonnames  pacdeTsl MO0  XAMHYECKHM

dopMynaM M ypaBHEHHWSIM  peakuui,
MIPOTEKAOUIMX C YJacTHEM aMMHUaKa

39/40 Xapaxmepuzoeamv cocTaB, (QU3HYCCKUC
U XUMHYECKHE CBOMCTBA, MOJNy4YEHHE U
IIPUMEHEHHE OKCHJIOB a3oTa c
HCTIONB30BAaHUEM  PYCCKOro  (POIHOTO)
SI3bIKA U A3bIKa XUMHH.
Cocmaensime MONEKYJSIPHBIE W WOHHEIS
YpPaBHEHUSI PEaKIMH, XapaKTepU3yIOIIue
XMMHYECKHE CBOMCTBa OKCHJOB a30Ta.
Yemanaenueames npuauHHO-CIIEACTBEHHBIS
CBA3M  MEXKIY  BHAOM  XHUMHYECKOH
CBSI3U, TUIIOM KPHCTAJUIMYECKOH PEIIETKH
Oxcuner azota (I1) u (IV). ’ P p
OKCHIOB a30Ta M HX (H3HYECKUMH U
A30THasi KUCJIOTa KaK JJEKTPOJHT, ee .
Oxcuapl  as3oTa. . XUMUYECKHUMH CBOCTBaMH.
CBO¥iCTBa u HpPHMEHEHHE.
A30THasi KHCIIOTa N Xapaxmepuzosams cocTaB, (u3MUecKue
JleMmoHcTpauuu. OO6pa3ibl BOKHEHIIIUX .
KaKk DJIEKTPOJIHT, . 1 XHUMHYECKHE CBOWCTBA KaK JJICKTPOIIUTA,
IV HApOJHOTO  XO3SHCTBA  HHUTPATOB. .
ee NpUMEHEeHHe N NPUMEHEHHe  a30THOH  KHUCIOTHI  C
JlaGoparopusle  omeiThl.  33.  CBoiicTBa
. - HCTIONIB30BAaHMEM  PYCCKOTO  (POJHOTO)
pa30aBIICHHON a30THOW KHUCIIOTHI
SI3bIKA U A3bIKA XUMHH.
3anuceieams MONEKYNSAPHbIE W HOHHBIC
YPaBHEHUsS. PeaKHil, XapaKTepU3yroLue
XMMUYECKUE CBOMCTBA a30THOM KHUCIOTBI
KaK 3JIEKTPOJINTA.
Ilposoodums, HabMOOamMs W ONUCLIEAMD
XUMHYECKUH IKCIIEPUMEHT,
XapakTepu3yloluil  CBOIcTBa  a30THOM
KHUCJIOTBI KaK SIIEKTPOJINTA, c
coOIoIeHeM TIPaBUII
TEeXHUKH 0€301IacCHOCTH
41 A30THas KHCIIOTa Xapakmepuzoeamv ~ a30THYIO  KHCIOTY
KaK OKHCIUTEb, KaK OKHCJIUTEIb.
A3oTHas KUCJIoTa KaK OKHUCJIUTENb.
ee MoJTy4YeHHe Cocmaensime  ypaBHEHHs OKHCIIUTEIBHO-
Hutpatsl W  HUTpUTBHL, mpobiiemMa  HX o
" . | BOCCTaHOBHUTEIIBHBIX peakiui,
CoZiepIKaHus B CENBCKOXO03SHCTBEHHON .
XapaKTepHU3yIOUINX XUMHYECKHE CBOMCTBa
TIPOIYKIIHH. A30THBIE yao0peHusl. -
- a30THOIl  KMCJIOTBI ~ KaK  OKHCIIHUTENs,
JleMoHCTpanum. Bzaumogeiicteue
o N C TOMOIIBIO BIIEKTPOHHOTO OanaHca.
KOHLICHTPUPOBAHHOM a30THOM KHCJIOTHI
¢ MEBIO Ilposodums, HabMOOamMb W ONUCHLIBAMD
’ . XAMUYECKUN IKCHEPUMEHT,
JlaGopaTopHble onbIThl. 34. B3aumoneiictsue N o M
. . | XapakTepH3ylOlIMii  CBOWCTBa  a30THOI
KOHIIEHTPHPOBAHHOM a30THOI
KHCJIOTBI Kak
KHUCJIOTHI C MEJIBIO
OKHCIIUTENs, C COOJIOJCHHEM MpaBUII
TEXHUKH 0€30MacCHOCTH
42 Dochop. Crpoenne aroma u amtorponus Qocdopa, | Xapakmepuzosams CTpOEHHE,
CoenuHeHus cBoiicTBa Oeoro W KpacHOro Qocdopa, UX | AUIOTPOINHUIO, (PH3HYECKAE W XUMHUYECKHE
dbocdopa. npuMeHeHre. OCHOBHbBIE COCJMHEHHS: OKCH] | CBOWCTBa, IIOMYYeHHE W MNPHMEHEHHE
[onsTHE O ¢docthopa (V) u oprodochopras kuciora, | pochopa ¢ UCIOIH30BAHHEM PYCCKOTO
bochopHbIX docdarsr. @ochopHble | (pOOHOTO) s3bIKA W SI3bIKA  XHMHH.
yIoOpeHusax ya00peHus. CaMOCTOATEIBHO — ONUCHIBamb  CBONCTBA
JemoHncTpanum. O06pas3ip! npupoaHbIX | okcuaa Qochopa (V) Kak KHUCIOTHOTO
coenmHeHnit ocpopa. OOpasipl BaKHEWIINX | OKcMAa H  cBolicTBa  opTodochopHoi
ISt HapOJJHOTO XO3HCTBA | KHCJIOTHI.
dbocdaros. Hnnrocmpuposams 9TH CBOHCTBa

JlaGopaTopHsble onbIThl. 35. Pacmo3naBaHme
¢doctaron

YPaBHEHHUSIMU COOTBETCTBYIOIIMX PEAKIIUIL.
Ilposodums, HabMOOamMv W ONUCHLIGAMD
XUMHYCCKUIH SKCICPUMEHT C COOJIFOICHHU-
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€M IMpaBUI TEXHUKM  O€30MacHOCTH.
Pacnosnasams pocdar-noHsl

43 VYraepon CrtpoeHue atoMa U auIOTPONMS yriiepopa, | Xapaxkmepuzosams CTpOEHHE,
cBoiictBa  ero  MomuduKanmmii M WX | aUIOTPONHIO, (M3HYECKHE M XUMHYECKHE
IIpUMEHEHHE. CBOIiCTBa, TOIy4eHHWE W IpPUMEHCHHE
JemoncTpanum. [ornomenue yriem | aMoppHOTo yriepoja M €ro COpTOB C
PacTBOPEHHBIX BEIECTB init ra3oB. | MCHOJNB30BAaHHEM PYCCKOTO  (POIHOTO)
BoccranoBnenne Meam M3 €€ OKCHJIA | SI3BIKA U SA3bIKa XUMHH.
yriem. Cpasnusams  CTpOGHHE M  CBOWCTBA
JlabopaTopubie  ombITbl. 36. Topenme | anmmasa u rpadura.
YA B KHUCIOpOe Onucvigamo OKHCIIUTENBHO-
BOCCTaHOBHTEIIHHBIC CBOHCTBA yIIIepoOa.
Ilposoodums, HabrOOamMv W ORUCLIGAMD
XUMHYECKUH HKCTICPUMEHT c
co0roIeHIeM TPaBHII TEXHUKH
Oe3omacHOCTH
44 Oxcuapl Oxkcunst yrirepoaa (1) u (1V), ux croiictBa u | Xapaxmepuszoéams cocraB, (GuznuecKue
yriepoaa MIPUMEHEHHE. U XUMHYECKHE CBOICTBa, MOJy4eHHE H
JlaGopaTopHble onbIThl. 37. [lomydeHuwe, | OpUMEHEHHE  OKCHIOB  yriepoia  C
coOMpaHue 1 paclio3HaBaHHE YTJIEKHCIIOTO Ta3a | MCIOJIB30BaHUEM — PYCCKOTO  (POIHOTIO)
SI3BIKA u
SI3bIKA XUMUH.
Yemanaenueames npuauHHO-CIIEACTBEHHBIS
CBSI3M  MEXIy BHAAMH  XUMHYECKUX
CBsI3€EiA, TUTIAMH KPUCTAITHIECKUX
pELIETOK  OKCHIOB  YIJIEPOAa, Hux
(uznIecKIMHU u XUMHYECKUMH
CBOICTBaMH, a TaKXKe IPHMEHEHHUEM.
Cobniooampv TpaBuiIa TEXHUKH
Oe3omacHOCTH npu UCIIOb30BaHUN
TIEYHOT'O OTOIUICHUS.
Okazvigamb ~ TEPBYID  MOMOIIb  TIPH
OTPAaBJICHUH YTapHBIM Ta30M.
IIposooums, Habmodams M ONUCHIBAND
XUMUYECKUI SKCHEPUMEHT c
co0IoIeHIeM MPaBUII TEXHUKH
0e3omacHOCTH
45 VYronbHas VYronpHas kuciora. Comm yrompHoO#H kuc- | Xapaxmepuzoeame coCTaB, (HU3NYECKHE
KHCIIOTA W €€ | JIOTBI: KalbLUT, COJa, MOTAll, MX 3HAUCHHE | U XHMHYECKHE CBOMCTBA, MNONy4YCHUE H
conu B TIPUpPOJE W KHU3HM dYeloBeKa. JKecTKOCTh | IpUMEHEHHWE YroJbHOW KHCIOTHI U ee
BOABI W CIOCOOBI  ee  ycTpaHeHHs. | conell (kapOOHATOB M THAPOKapOOHATOB)
JemoncTpauuu. O06pasibl MPUPOAHBIX | C HCIOIB30BAaHHEM PYCCKOTO (POIHOTO)
coequHeHHH yriepoxa. OOpas3mbl BaKHEWIINX | S3bIKa u SI3BIKA XUMHH.
KapOOHATOB ULt HapopaHoro | Mumocmpuposams 3aBHCUMOCTh
XO3HCTBA. CBOMICTB cOJIeH YroJbHOM KUCJIOTBI OT MX
JladopaTopuble onbIThl. 38. Ilomyyenue | cocraBa.
YronpHOM  KHCIOTBI M u3ydeHne ee | OOwscHsamb, YTO TaKOE KECTKOCTh BOJBL
cpoiictB. 39. Ilepexom kapOoHaTOB B | Pasiuuams BPEMEHHYIO H TIOCTOSHHYIO
THIPOKapOOHATHL. 40. PaznoxeHue | KecTKOCTh BOJBI.
THIpOoKapOoHaTa HaTpHUs Ipeonazamo CHOCOOBI yCTpaHeHHS
JKECTKOCTH BOJBI.
Ilposoodums, HabMOOamMs W ORUCLIEAMD
XUMHYECKUH JKCIIEPUMEHT c
coOJI0IcHIEM MPaBHIT TEXHHUKU
0e30MacHOCTH.
Pacnosuasams KapOOHAT-HOHBI.
Bvinonnams pacdeTsl MO0 XAMHYECKHM
dbopMynaM ®  ypaBHEHHSM  pEaKIHi,
MPOTEKAIONINX C y4YacTHEM COCAWHEHHUI
yriaepoaa
46 Kpemuuii CrpoeHue aromMa KpeMHHS;, KPUCTAUIMYECKUH | Xapaxkmepuzosamsb CTPOCHHE aTOMOB H

KPEMHHIA, €ro CBOMCTBa u

IpUMEHEHHE

KPUCTAJUIOB, (PU3MUECKHE U XUMHYCCKHE
CBOIiCTBa, TMOJyYeHHE W TMPUMEHECHHUE
KPEMHHSI C HCIOJIB30BAaHHEM PYCCKOTO
(pomHOTO) sI3BIKA W S3bIKA  XUMHHU.
Yemanaenueames puauHHO-CIEACTBEHHBIS
CBSI3M MEXJIy CTPOGHHEM aToOMa, BHIOM
XAMHYECKOU CBSI3H, THUIIOM
KPUCTAJUIMYECKOH PEIISTKU KPEMHHUs, ero
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(huznyecKuMH u
CBOMCTBaMH.
Buinonnsames  pacderbl M0 XUMHYECKHUM
dbopMynaM H  ypaBHEHHMSAM  pEaKIHH,
MPOTEKAIOUINX C YYaCTUEM KPEMHHUS U €ro
COCTMHCHHIA

XUMHYCCKUMH

47

CoenuHeHus
KPEeMHUS

Oxcupbt  kpemuuss  (IV), ero mpupomHse
Pa3HOBUIHOCTH. CHJTKATBHI. 3HaueHue
COEIMHEHUH KpEMHHUS B XHBOW U HEXHUBOU
TIPUPOIE.

JemoncTpauuu. O06pa3sipl
COEIMHEHUI KPEMHUSL.
JlaGopaTopHble onbITBL. 41.
KPEMHEBOH  KUCIOTHl W
CBOWCTB

HMPUPOIHBIX

ITomy4yenue
H3y4YeHHE  ee

Xapaxmepuzosams cocTaB, (pu3NUECKue
U XUMHYECKHE CBOWCTBA, MOJyYCHHUE
d TOpUMEHEHHE COCIUHEHHI KPEeMHUs
C HCIOJB30BaHHEM PYCCKOro (POXHOTO)
SI3BIKA M SI3bIKA XHUMHU.
Cpasnusams  TUOKCUBI
KpEMHHUSL.

Onucwvigams Ba)kKHEHIIIIe THIIBI
MPHUPOJHBIX COCIMHCHHH KPEMHHS Kak
OCHOBHOTO 3JIEMEHTA JINTOC(EPHI.
Pacnosznasams cunuKaT-uOHBI

yriaepoga U

48

CunukaTHas
MIPOMBIIIICHHOCTD

[loHATHE O CHIMKATHOH MPOMBIIUICHHOCTH.
Crexio, [EMEHT, KepaMuKa.
JleMoHcTpauuu. O06pa3sipl CTeKJIa,
KepaMHUKH, [IEMEHTa

Xapaxmepuzoeams OCHOBHBIC CHINKATHBIS
MPOU3BO/ICTBA.

Packpvisams ~ 3HaueHHE
MaTepHalioB B  HaykKe,
MEJUIMHE U APYTHX 007IaCcTsIX

CHUJIMKATHBIX
OHEPIECTUKE,

49

O0Oo0menne 1o
TEME
«HemeTamisn»

Ypok-ynpaxHeHne c UCTIONIb30BaHHUE
CaMOCTOSITENNFHOH pabOTHl IO  BHINOIHEHUIO
TIPOBEPOYHBIX TECTOB, 3ajaHuit u
yHpaXHEHUH

IIposooumu OIICHKY COOCTBEHHBIX
JNOCTHKCHHH B YCBOGHHH  TEMBI.
Koppexmuposams ~ cBOM  3HaHHA B
COOTBETCTBHU c IUIAHUPYEMbIM
PE3yIBTATOM.

Ionyyams XuMuYecKyro MHGOpPMaUUH W3
Pa3IMYHBIX HCTOYHHKOB.

Ilpedcmasnames WHDOPMALMIO TIO TEME
«Hemeramnely B BHAe TaOmMI, CXeM,
OIOPHOTO KOHCHEKTa, B TOM 4YHCIE C
npumenenueM cpeacts UKT

50

KontponbHas pabora mo teme «HemeTamibsny

Tema 4. IlpakTukym 2 «CBoiicTBa coeuHennii HemeTawios» (3/5 u)

51

Pemenne
9KCTIIEPUMEHTATBH
BIX 3a7a4
nmo Tteme «llon-
rpymma
rajiOreHOBY

Pemrenue OKCHEPUMECHTAIILHBIX
TEMEC «Hoz[rpynna TaJIOTCHOB)

3aga4 110

DKCIEepUMEHTAIBHO uccnedogams
CBOWCTBA HEMETAJUIOB M UX COCIUHCHHIL.
Pewamsb dKciepUMEHTAJIbHBIE 33[a4d 10
Teme «[loarpymma rajJoreHOBY.
Obpawamovcs c nabopaTopHBIM
00OpyJOBaHHEM W  HarpeBaTEeIbHBIMH
npubopamu

B COOTBETCTBHHM C MPABHUIAMH TEXHHUKH
0e30MacHOCTH.

Habniooams 3a CBOWCTBAMH TaJIOT€HOB,
ux COeTMHEHU I u SIBIICHHSIMH,
MTPOUCXOISIIIAMH C HUMH.

Onucvigams XUMHIECKHHA  IKCIIEPUMEHT
C TIOMOIIBI0 PYCCKOro (POJHOTO) s3BIKA
U A3BIKA XHMHH.

Dopmynuposams BBIBOJIBI 10 PE3yJIbTaTaM
HPOBEJCHHOTO JKCIEPUMEHTA.
Compyonuuams B Tpolecce Y4eOHOTO
B3aUMOJICHCTBUS ITPU paboTe B rpyImax

52

Pemenne
JKCIIEPHMEHTAIbH
BIX 3a1a4
no TeMe
«Iloarpynna
KHACIOPOaa»

Pemenne  sKcCIIepHIMEHTATBHBIX
teme «[loarpymnmna kucaopoga»

3a1a4 10

JKcnepuMEeHTaIbHO ucciedosams
CBOICTBAa HEMETAJIOB U HMX COCIHHEHHN.
Pewams >KCIIEpUMEHTANIBHBIE 3a/1aud 110
Teme «[Toarpynma KUCIIOPOJIay.
Obpawamobcs c 11a60paTOPHBIM
00OpyZIOBaHHEM W  HarpeBaTEIbHBIMH
npubopamu

B COOTBETCTBUHM C IPABWJIAMH TEXHUKH
0e30MacHOCTH.

Habnwdams 3a cBoiicTBaMH Cepbl, ee
COCIIMHEHNUH " SIBJICHUSIMH,
MPOUCXOAAIIIUMMU C HUMHU.

Onucvigams XUMHYECKHHA  IKCIIEPUMEHT
C TOMOIIBI0 PYCCKOro (pOIHOro) fA3bIKa
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U SI3bIKa XUMUH. POpMYAUpo6ams BbIBOIbI
o pe3ynbTaTam HPOBEJCHHOTO
9KCHEPUMEHTA.

Compyonuuams B Tpouecce y4eOHO-
T'0 B3aUMOJEHCTBHS NpH paboTe B rpynImax

53

Ilonmydenue,
cobupanue i1
pacmo3HaBaHHe
rasoB

HonyquI/Ie, CO6I/IpaHI/I€ U paclio3HaBaHUE
ra3oB

IHonyyams, cobupams W pacno3uagamo

BOJIOPO, KHCIIOPO]I, aMMHaK u
YTJIEKHCIIBIH Ta3.
Obpawamuvcs c J1a00PATOPHBIM

000OpyJOBaHHEM W  HarpeBaTeIbHBIMH
npubopaMu

B COOTBETCTBHU C TMPaBHJIAMH TEXHUKH
0€e30MacHOCTH.

Habniooams w onucvléams XUMHUECKUN
SKCIEPHUMEHT C TOMOINBID  PYCCKOTO
(pomHOTO) s3bIKA M S3bIKA  XHUMUH.
Dopmynuposams BBIBOIBI TI0 PE3yJIbTaTaM
MIPOBEICHHOTO IKCIIEPHMEHTA.
Compyonuyams B TIpolecce y4eOHOTO
B3aUMOJICHUCTBUsI ITPU paboTe B rpyImmax

Tema 5. KpaTkue cBeieHusi 00 oprannyecKux coefuHeHusx (4/6 1)

54 Yrnesonopoast Heopranuueckue u opraHuueckue | Xapaxmepuzosamo 0COOCHHOCTH
BellecTBa. YTHeBOAOponabl. MetaH, »JTaH, | cocTaBa U CBOICTB OpraHUYECKUX
MponaH Kak MpeleNbHbIe  YIIeBOJOPOIBL. | COCOHHEHHM.
OTWIeH W AaleTWIeH KaK HenpeAeibHble | Paziuuams TpeAenbHBIE W HENpeleibHbIC
(HEHACBIILIICHHBIE) YIJICBOJOPOBL. | YIJIEBOJIOPOIBI.
lopenne  yrmeBomopomoB. KauectBeHnble | Haswvieams W 3anuceiéams  HOPMYIBI
peakIMi Ha HeNpeleNbHbIE COCIUHEHUS. | (MOJEKYJISIpHBIS u CTPYKTYpHEIC)
Peakiust JETHIPUPOBAHUS. | BaKHEHUIINX TIpeICTaBUTEIICH
JemoncTpanum. Mopemn MOJIEKYJ | YIrJIEBOJIOPOJIOB.
MeTaHa, »dTaHa, NpomaHa, OJTwieHa U | [Ipedracame IKCTIEPHUMEHT o
aneTuieHa. BzauMoneHcTBHME ATHIEHAa C | paclo3HaBaHUIO COEeIMHEHUH
OpOMHOH BOJIOW M PAacTBOPOM IIE€pMaHTaHaTa | HENpeaeabHOTO
KaJms CTPOCHUSL.
Habnwooams 3a  XO0OOM  XHMHYECKOTO
9KCIIEPUMEHTa, OIHCHIBATH €r0 W JeNaTh
BBIBOJIBI HAa  OCHOBE  HAOJIOJCHHU.
Quxcuposams pe3ynbTaThl SKCIEPUMEHTA C
MIOMOIIBIO pycckoro (poxHoro)
SI3BIKA, & TAKXKe C MOMOIIBI0 XUMHYECKUX
dhopMmyn 1 ypaBHEHHUI
55-56 Kucnoponmoconep | Dtumnossrit CIHPT, ero nony4eHue, | Xapakmepuzogamo CIHPTHI KaK
Karue NpUMeHeHHe M (HU3HOJOrHYecKoe AEHCTBHE. | KHUCIOPOJCOAepIKaIlie OpraHuuecKue
OpraHu4ecKue TpexaToMHBIiH CIUPT TJIMLEPHH. | COCANHEHHMSI.
COE/IMHEHHUS KauecTBeHHass peakiysi Ha MHOTOaToMHble | Kraccuguyuposamo CIMPTHI o
CIHPTHL VYkcycHas, CTeapUHOBas U | aTOMHOCTH.
OJIEMHOBas  KHCJIOTBI —  TPEACTAaBUTENN | Haszvieams  TIpEeACTaBUTENCH  ONHO- W
Knmacca  KapOOHOBBIX  KHCHOT.  JKHpBL | TPEXaTOMHBIX CIIUPTOB M 3aNUCHIBANb WX
Mpura. hopmymbL.
JemoncTpauuu. Oo6mme XUMUUecKue | Xapaxkmepuzogamo KHCJIOTHI KaK
CBOWCTBA KHUCIOT Ha TMpUMepe YKCYCHOW | KHCIOPOJICOAEpIKaIIne OpraHNYEeCKHe
kucnoTel.  KadecTBeHHass — peakuusi — Ha | COGIMHEHMSI.
MHOTOATOMHBIE CITUPTHI Hasvieams npencraBuTeneil MpeneibHBIX
U HeNpeleibHBIX KapOOHOBBIX KHCIOT M
3anucvieams ux (bopMyIBL
Xapaxmepuzoéamv KUAPbl KaK CIOXHBIE
3QupHL, a MbIJIa — KaK COJIM KapOOHOBBIX
KHCIIOT
57 AzoTconepxaiiue | AMHHOTpYyMma. AMUHOKHCIIOTHL. | Xapakmepuzoeamb aMUHBI KaK
OpraHu4ecKue AMUHOYKCYCHasi KuclioTa. benku (mpoTenHsl), | coiepialine aMHHOTPYIIY OpraHUYecKue
COCAUHCHUS ux (byHKLU/Il/I B JKUBBIX opraHusmax. COCIUHCHUS.

KauecTBeHHbIC peakiu Ha OeJIKH.
JlabopaTopHble onbIThl. 42. KauecTBeHHbIE
peakIy Ha GeIKH

Xapaxmepuzosams ~ aMUHOKHCIOTHI  Kak
opraHuyueckne amQOTEepHBIC COCTUHEHHUS,
CIOCOOHBIE K PEaKIHsIM TTOJIMKOH/ICHCAIIHH.
Onucviéams TPU CTPYKTYPHI OCNKOB M HX
OHMOJIOTHYECKYIO POITh.

Pacnosnasams  Genku ¢ MOMOIIBIO
I[BETHBIX PEAKIIUN
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Tema 6. O0001mIeHHe 3HAHUI 110 XMMUH 32 KYPC OCHOBHOM IIKOJIbI.

IMoaroroska k OI'D (8 1)

58 ITepuoanueckuit Iepuonuueckuit 3akon u Ilepuonuueckas | IIpedcmaensime WHGOPMALMIO MO TEMe
3aKOH " | cucrema XUMUYECKUX anemenToB | «[lepuomndeckuii 3akoH u [lepuomuyaeckas
[Tepuoanueckas . W. Menneneea. @Dusmueckuid cmbica | cucrema J[. WM. MenneneeBa B cBeTe
cucremMa MOPSIKOBOTO HOMEpa 3JEMEHTa, HOMEPOB | TCOPHH CTPOCHHS aTOMa» B BHUJE TaOMIHII,
. W. | mepuoma u  rpynmbl.  3aKOHOMEPHOCTH | CX€M, OIOPHOIO KOHCIIEKTa, B TOM YHCIIe
MenneneeBa B | U3MEHEHUS CBOICTB JJIEMEHTOB U HUX | C MIPUMEHEHUEM CpeACTB UKT.
cBeTe COCIMHEHUI B MEpUOJax W TPyIIax B CBETE | BwinonHams TECTOBBIC 3aJaHUS 110 TEME
TEOPUH CTPOCHUS | MPEACTaBICHUM o CTPOCHHUH aTOMOB
aToMma 3JIEMEHTOB. 3nauenne  [lepmoamdeckoro

3aKOHa
59 Buaer Buaer XUMHYECKUX  CBSI3EH U THUIBI
Ilpeocmagnsmsy  uHOGOPMALUIO 1O TeMe
XHUMHUYECKUX KPUCTAUIMYECKUX  peIeToK. B3auMocBs3b o
o N «Bugpl  XMMHYECKHX CBS3ed M THIIBI
cBs3eil W | CTPOCHHS M CBOICTB BEIECTB
- KPHCTAJUIMYCCKUX PEIICTOK. B3anmMocBs3b
CTPOCHUS u CBOHCTB BCIIICCTBY»
KPUCTAIUTNYECKUX
IICTOK B BHUJIC Ta0JIHII, CXEM, OTTOPHOTO KOHCIICKTA,
p ) B TOM 4YHCIE C IPUMEHEHHEM CpPEICTB
B3aumocss3b
UKT.
CTPOCHUS u
o Buvinonname TecTOBBIC 3a1aHUS IO TEME
CBOMWCTB BEIIECTB
60 Krnaccuduxarms XUMHYECKUX peakiui
Knaccuduxamms Ilpeocmasname WHQOPMAIMIO IO TeMe
0 pa3IMYHBIM  MOpU3HaKaMm  (4UCI0 | N
XUMHUYCCKUX «Knaccudpukanuss XUMHUYCCKUX PEaKIUit
. COCTaB  pEAarupylomux Hu  00pa3yroImuxcs
peakiuii o 0 pa3IuuHbIM Ipu3HakaM. CKopocTh
BEIICCTB, HAJW4YME TPAHMUIBI pazgena ¢as; .
Pa3IUYHBIM 2 o | XuMHYecKux peaknuii» B BUJIC
TEIUIOBOM  3(PQEKT, H3MEHEHHE CTeleHeH
MIPU3HAKaM. TalJuI, CXeM, OINOPHOTO KOHCIIEeKTa,
OKHCIICHUS aTOMOB; HCIOJIb30BaHNE
CKopocThb B TOM YHCIIE C IPIMEHEHUEM CPEACTB
KaTajln3aTopa; HANpaBJICHHE  IPOTCKAHMs).
XAUMHYECKUX . HIKT.
N CkopocTb XUMHUYCCKUX peakuuit "
peaxuuit Bvinonnams TecToBBIC 3aJaHUS 110 TEME
(axTopsl, BIUSIONINE Ha Hee

61 Jucconuanus DIEKTPOIUTHYECKAS nucconuanus | Xapakmepuzogams — oOIIMe, 0COOCHHBIC
3JIEKTPOJIUTOB B | KHCJOT, OCHOBaHUH, COJIeH. HoHHble | © UWHOWBHUIyallbHBIE CBOMCTBA KHCIIOT,
BOJTHBIX YpaBHEHHUSI. YcnoBus MpPOTEKaHUsl | OCHOBaHWM, CoOJell B CBETE TEOPHUHU
pacTBopax. peaxuuii oOMeHa 10 KOHIIa JIEKTPOTUTUIECKON JIUCCOIIHAIIHY.
Wonusre Apaymenmuposamuo BO3MOXKHOCTh
ypaBHCHUS MPOTCKAHUSI XMMHYCCKUX pEaKkiuid B
peaxuuit pacTBOpax JJEKTPOJIMTOB, HCXOAS U3

yCI0BUI
62 OKucnuTensb- OKHUCITUTETBHO-BOCCTAHOBUTEILHBIE Xapaxmepuzoseamu OKHCIIHUTENBHO-
HO-BOCCTaHOBH- peaxuuu. OKUCITUTENh, BOCCTAHOBUTEIH BOCCTaHOBHTENBHBIC PEAKIIUH, OKHCIUTEh
TEJbHBIE PEaKIuU ¥ BOCCTaHOBUTETIb.
Omauyams 3TOT TUN PEAKNUN OT peakuuit
oOMeHa.
3anucvieamy  ypaBHEHUs OKUCIUTENBHO-
BOCCTAQHOBHTEJIBHBIX PEAKIUH C TOMOLIBIO
3JIEKTPOHHOrO HanaHca
IIpocteie U crokHBIE BemiecTBa. Meramiasl U

Knaccuguyuposamo HEOpraHu4ecKue

Knaccuduxarms Hemetayutbl. CocTaB, KiIacCHpUKAIMI U 00mIHe o

N N BEllleCTBa [0 COCTaBy U CBOMHCTBaM.

u CBOWCTBA | XMMHUYECKHE CBOMCTBa o

63 . | [lpuéooums TpUMEpPHl TpPEACTABHUTENCH
HEOPraHUYEeCKHX OKCHIOB ¥  THIAPOKCHIOB  (OCHOBaHWIA,

KOHKPETHBIX KJIacCOB u rpymm
BEILIECTB KHCJIOT, amdoTepHBIX THIPOKCHIIOB),
HEOPTraHMYECKUX BEIIECTB
cosin B cBere TOJ]

64-65 Tpenunr- TpeHuHr-recTupoBaHue mno BapuaHtaM | Bumonwsmes Tectl B opmate OI'D 3a
tectTupoBanrne 1o | ['MA mponuIBIX JIET U IEMOBEPCHHI KYpC OCHOBHOM HIKOJIBI.

Bapuantam ['MA AZIEKBAaTHO OYeHuU6amsv CBOU YCHEXH B

MPONUTBIX JET W OCBOCHHH Kypca OCHOBHOHW  IIKOJIBI.

JIEMOBEPCHH ApryMEeHTHPOBAHHO 8b10Upams
BO3MOXXKHOCTh caaun OI'D mo xumuw.
IIpoeyuposams COOCTBEHHYIO
00pa3oBaTelIbHYI0 TPAEeKTOPHIO o
HU3YYCHUIO
XVMUH B CPEIHEH MIKOJIe

66-70 Peseps
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V1.  Onmucanue y4e0HO-MeTOAMYECKOr0 H MAaTEPHAJBLHO-TEXHHYECKOro odecreyeHus
00pa30BaTeJbLHOIO NMPoLecca Mo npeaMery « XumMush»

Jns peanuzanuu 1ienedl W 3amad oOy4eHHS XMMHUU IO JaHHOW  oOpa3oBaTeabHOM
nporpamme ucnonbdyercst juaus YMK O.C. INabpuensiaa (u3aarenbeto «Apoday, 2017):
YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. YueOnuk (aBrop O. C. 'abpuensin). 288 c.

2. Meroanueckoe nmocooue. 8 kiacc (aBropbl O. C. I'abpuensn, C. A. Craakos). 190 c.
3. HacronbHast kaura yuutens. 8 kiacc (aBropsl O. C. ['abpuensn, A. B. Smrykosa

H. I1.Bocko6oitHukoBa, ). 400 c.

4. Pabouas Terpanb. 8 kimace (aBTopsl O. C. 'abpuensn, C. A. Cnaakos). 208 c.

5. Kontposbabie 1 ipoBepouHbie padboThl. 8 kiacc (aBTopbl O. C. ["'abpuensiH u ap.). 224 c.
6. Xumus B TecTax, 3a/1a4ax, ynpaxnenusx. 8 kiacc (aBropst O. C. 'abpuensH, T. B.
CwmupsaoBa, C. A. CinankoB). 224 c.

7. Terpans 11t 1a00paTOPHBIX OIMBITOB M MPAKTUYECKUX padboT. 8 kiacc (aBropsl O. C.
["a6puensn, A. B. Kynmosa). 96 c.

8. Xumus. 8 knacc. DIEKTPOHHOE MYJIbTUMEAUIHOE U3JaHHE.

YMK «Xumus. 9 kiaace»

1. Xumus. 9 kiacce. Yueonuk (aBrop O. C. 'abpuensn). 320 c.

2. Metoauueckoe nocobue. 9 kinacc (aBropsl O. C. I'abpuensn, C. A. Crankos). 190 c.
3. Knaura nns yuurens. 9 kiace (aBropst O. C. ['abpuensu, U. I'. Octpoymos). 400 c.

4. Pabouas Tetpazns. 9 xiacc (aBtopsl O. C. 'abpuensu, C. A. Cnaakos). 224 c.

5. KonTposnbHbie 1 mpoBepounbie padboTsl. 9 kiacc (aBropsl O. C. ['abpuensa u ap.). 240 c.
6. Terpaap st 1TaOOPATOPHBIX OMBITOB U MpakTU4Yeckux padot. 9 kiacc (aBTopsl O. C.
I"abpuensH, A. B. Kynosa). 112 c.

7. Xumudeckuii skcriepuMeHT B mkose. 9 kiace (aBtopsl O. C. 'abpuensa u ap.). 208 c.
8. Xumus. 9 kiacc. DIEKTpOHHOE MYJIbTUMEINIHHOE H3TaHNe

WnpopmarinoHHble CpeacTBa
HNHTepHeT-pecypchbl Ha PyCCKOM sI3bIKe
1. http://www.alhimik.ru IlpencraBinenbl pyOpuKu: cOBEThl aOUTYpUEHTY, YUUTENI0 XHMHH,
CTpaBOYHUK (O4eHb OoJbIIasi MOAOOPKa TAOJMUII M CIIPABOYHBIX MAaTEpPHUANIOB), Beceas XHUMUS,
HOBOCTH, OJIMMITHAIbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUIECKUX CBEIICHHA).
2. http://www.hij.ru XKypran «XuMus U XKU3HB» MOHATHO U 3aHUMATEIbHO paccKa3blBaeT 000
BCEM MHTEPECHOM, YTO TPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.
3. http://chemistry-chemists.com/index.html DnekTpoHHBIH >KypHAT «XUMHKH W XUMHSI», B
KOTOPOM TIPEACTAaBICHO MHOXKECTBO ONBITOB IO XHMHHU, 3aHHUMAaTeNbHOM HH)OpMauu,
MO3BOJISIONIEH YBJI€Yh YYCHUKOB SKCIIEPIMEHTAILHON YaCThIO MPEIMETA.
4. http://c-books.narod.ru BceBo3moxkHast auTeparypa mo XHMHH.
5. http://www.drofa-ventana.ru M3BectHOe u3naTenbCcTBO y4eOHOH muTepaTypbl. HOBUHKH
HaYYHO-TIONMYJISIPHBIX M 3aHUMAaTEIbHBIX KHHUT 110 XHMHUH.
6. http://1september.ru XKypHan 1151 yuurtesneit 1 He TOIbKO. boibioe komudecTBo padoT
YYEHHKOB, B TOM UHCIIE€ ¥ UCCIIEJOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii mkombHbINH TOPTAT CO CCHITKAMH
Ha 00pa3oBaTeIbHbIE CAlTHI 10 XUMUH.
8. www.periodictable.ru COOpHHK cTaTell 0 XUMHUYECKHUX AJIEMEHTaX, WILTIOCTPUPOBAHHBIN
HKCIIEPUMEHTOM.

K TexHuyeckum cpeacTtBaM 00y4eHHsI, KOTOpble MOTYT 3()()EeKTHBHO HCIIOIB30BaThCS
Ha ypoKax XMMHH, OTHOCATCA KOMIIBIOTEp, IM(PPOBON MHKpOCKOI, HU(ppoBoil doToanmapar,
DVD-nneep, TeneBu3op, MHTEpAKTUBHAS 1OCKa U JIp.
Kommnbrotep MOKeT ObITh UCTIOIB30BaH IS
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- MOMCKa JOMOJHUTENbHON HH(popManuu B MHTepHEeTE Ui OTBETAa HA MPOAYKTHUBHBIC
BOIIPOCHI;

— CO3JJaHMS TEKCTa JIOKJIAa;

- ororpadupoBanmss XUMHYECKUX OOBEKTOB;

— 00paboOTKH TaHHBIX MTPOBEAEHHBIX ONBITOB U XUMHUECKUX HCCIICIOBAHUIA;

— CO3JIaHUsl MYJIbTUMEIUNUHBIX MPE3eHTAluil (TEKCTOB ¢ pUCYHKaMu, (pororpagusmu u
T.J1.), B TOM 4YHUCIE NS TPEACTABICHUS pPE3YIbTaTOB HCCIEIOBATEIBCKON M TMPOEKTHOU
JESITEIbHOCTH.

[lpy wucnoNb30BaHMM KOMIBIOTEpA yYalluecss NPUMEHSIOT MOJY4YeHHBIE Ha YpOKax
MH(GOPMATUKU WHCTPYMEHTAJIbHbIE 3HAHHsS (HampuMep, yMeHuEe paboTaTh C TEKCTOBBIMH,
rpadM4ecKUMHU peAaKTOPaMH | T.J.), TEM CaMbIM y HUX ()OPMHUPYETCSI TOTOBHOCTH ¥ ITPUBBIYKA K
MPAKTUYECKOMY IPUMEHEHHUIO HOBBIX WH()OPMALMOHHBIX TEXHOJIOTHI.

TexHuueckue CpeAcTBa Ha YpOKaX XUMHH IIUPOKO NPUBJICKAIOTCA TakXkKe MpU
MOATOTOBKE MPOEKTOB (KOMIIBIOTED).

O0beKThI y4eOHBIX IKCKYPCHH

1. My3en: MuHepanoruieckue, KpaeBe1ueckue, Xyn0xKecTBeHnble, [lonuTexHnueckuii.

2. JIaGoparopuu: yueOHBIX 3aBEJCHUI, arpoXumMiaabopaTopuu, IKOJIOTUYECKHE,
CaHAIHIEMUOJIOTUYECKHE.

3. Anreku.

4. ITpou3BOACTBEHHBIE OOBEKTHI: XUMUYECKUE 3aBO/IbI, BOJOOYHCTHBIE COOPYKEHUS U IPYTUE
MECTHBIEC IPOM3BOJICTBA.
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